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HHOACHUTEJIBHAA 3AIINCKA

OBILIAA XAPAKTEPUCTHUKA YYEBHOTI'O INPEAMETA
«MATEMATUKA»

[Mporpamma mno Mmaremaruke Juisi  oOy4arommxcs 5—9  kiaccoB
paspaborana Ha OCHOBE denepanbHOro rOCyIapCTBEHHOI'O
00pa30BaTEIBHOrO CTaHJapTa OCHOBHOTO OOLIEro oOpa3oBaHUs ¢ y4ETOM M
COBPCMCHHBIX MHPOBBIX Tpe6OBaHHﬁ, MNpEeABABIACMBIX K MAaTEMaTHYCCKOMY
00pa30BaHMIO, U TPAIUIMIPOCCHICKOr0 00pa30BaHusl, KOTOPbIE 00ECIICYNBAIOT
OBJIAZICHUE KIIFOUCBBIMHU KOMIICTCHIUAMH, COCTABJIAIOMIMMH OCHOBY JJIA
HEMIPEphIBHOI'O 00pa3oBaHMsi W CaMOpa3BUTHS, a TaKKe IIeJIOCTHOCTD
OOLIEKYJIBTYPHOTO, IMYHOCTHOT'O ¥ TIO3HABATENILHOTO PA3BUTHSI 00YYaIOIIUXCSL.
B pabodeit mporpamMmmMe yuTeHbl uaen U ToiokeHus: KoHIenmuu pa3BUTHS
MaTeMaTHYecKoro obOpaszoBanmusi B Poccuiickoit ®Pemepammu. B smoxy
mupoBoil  TpaHCPOpPMAMK BCeX cdep YEeTOBEUECKONH AEATEIbHOCTH
HEBO3MO)KHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0Oe3 0a3oBoit
MaTEeMaTHYECKOH TOJArOTOBKH. YK€ B MIKOJEMATEMATHKA CIY)KHUT OTIOPHBIM
MIPEAMETOM [UISl M3YYEHHsI CMEXHBIX AUCHUIUINH, a TIOCIE IIKOJIbl pearbHOH
HEOOXOMMMOCTRIO CTAaHOBUTCS HEMpEphIBHOE OOpa3oBaHHWE, dYTO TpedyeT
TTOJTHOIICHHOHN 0a30B0i1 001Ie00pa30BaTeNbHON MTOATOTOBKH, B TOM YHCIE U
MaTeMaTHYecKoi. JTO OOYCIOBIEHO TEM, YTO B HAIIM JHU PAcTET YHCIO
npoecchii, CBSI3aHHBIX C HETOCPEICTBEHHBIM INPUMEHEHHEM MAaTEMaTHKH:
u B cdepe SKOHOMHUKH, U B OW3HECe, W B TEXHOJOTMICCKHX OONACTSX, U
Jaxe B TyMaHUTapHbIX chepax. Takum o00pa3oM, Kpyr OIKOIBHUKOB, JUIS
KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMbIM
TIPEZAMETOM, PaCHINPSIETCS.

[lpakTHyeckast IOJME3HOCTh MaTEeMaTHKH OOYCIIOBJIEHAa TeM, 4TO eé
MPEAMETOM  SIBIISAIOTCS  (yHIaMEHTaJIbHbIE CTPYKTYpBl HAIIEro Mupa:
MIPOCTPAHCTBEHHBIC (DOPMBI U KOJIUYCCTBEHHBIC OTHOIICHHSIOT MPOCTCHIINX,
YCBauBA€MbIX B HEIMOCPCACTBEHHOM OIIBITE, A0 JOCTAaTOYHO CJIOXKHBIX,
HeO6XOZlI/IMI)IX JUTd pa3BUTUA HAYUHBIX U MPUKIAJHBIX Mﬂeﬂ. bes KOHKPETHBIX
MaTeMaTUYECKUX 3HAHUH 3aTPYAHCHO IMOHUMAHUEC TPHUHIIUIIOB yC’I’pOﬁCTBa u
UCIIOJIb30BaHUA COBpeMeHHOﬂ TCXHUKH, BOCHPUATUE W HUHTCpIpPETALIUA
Ppa3HoO00pa3HO COLMANBHOM, KOHOMUYECKOW, MOJMTUYECKONH HH(pOpMAInH,
Manod(deKTHBHA TIOBCEAHEBHAs IPaKTHYeCKas JesATeNbHOCTh. Kaxaomy
YCJIOBECKY B CBOCH KM3HU MPpUXOAUTCA BBIITOJIHATH paC‘-IéTI)I N COCTaBJIATH
AJITOPUTMBI, HAXOAWUTb W TMPUMCHATH q)OpMyJ'lI)I, BJIaICTh MPAKTUYCCKUMU
npuéMamMH reOMETPUUECKUX U3MEPEHNI M TTOCTPOCHHH, YUTaTh HH(OpMAIIHNIO,
MIPEACTABICHHYIO B BUAE TaONUI], JUarpaMM U TpaUKoOB, )KUTh B YCIOBHSX
HEONpEeJeNEHHOCTY M IIOHMMAaThb BEPOSITHOCTHBIM XapakTep ClydalHbIX
COOBITHIA.



OmHOBpPEMEHHO C pacOIUpeHHeM cQep NPUMCHEHHS MATCMATHKU B
COBpPEMEHHOM o0rmIecTBe BCE Oojee Ba)KHBIM CTAHOBUTCS MaTEeMaTHYCCKUAU
CTHJIb MBIIIICHUS, TPOSBILSIOIIANCS B ONPECIEHHBIX YMCTBCHHBIX HaBBIKAX.
B mporiecce n3y4eHnss MATEMAaTHKH B apCCHAT IPUEMOB M METOJIOB MBITILICHUS
YeIIOBeKa ©CTCCTBEHHBIM 00pa3oM BKITIOYAIOTCS WHAYKIUS W OICTYKIIWA,
0000mIeHe W KOHKpETH3alus, aHalu3 M CHHTE3, Kilaccuukanus u
cucTeMaTH3anys, adctparupoBaHue W aHajIorus. OOBEKTHI MaTEeMaTHYECKHX
YMO3aKJIIOUEHHUH, MpaBWiia WX KOHCTPYHPOBAHMS DACKPHIBAIOT MEXaHH3M
JIOTMYECKUX TIOCTPOCHNUH, CIIOCOOCTBYIOT BBIPaOOTKE YMEHUs (hOPMYJINPOBATH,
00OCHOBBIBAaTh M JJOKA3bIBATh CY)KICHUS, TEM CaMBIM PAa3BHUBAIOT JIOTHYECKOE
MBbIlIICHHE. Beaymast poib NMpHHAUIEKHUT MaTeMaTHKe U B (DOPMUPOBAHUM
QITOPUTMUYECKON  KOMITIOHEHTBI ~ MBIIIICHWS W BOCIHUTAHUHM  YMEHUH
[leﬁCTBOBaTL o 3aJlaHHBIM aJITOpUTMaM, COBCPIICHCTBOBATH U3BCCTHBLIC U
KOHCTPYMpPOBaTh HOBBIE. B mpoliecce pemieHusi 3a1a4 — OCHOBOW y4eOHOM
JIeATENILHOCT Ha YPOKax MaTeMaTHKHM — Pa3BHBAIOTCS TAKKE TBOpYECKas U
MNnpuKjIaaHass CTOPOHBI MbIIIJICHUA.

OO0ydeHne MmaTeMaTHKe TAaET BO3MOXHOCTh Pa3BUBATh Yy OOyJArOIIMXCS
TOYHYIO, PallMOHAILHYIO M HH(OPMATHBHYIO Pe4b, YMEHUEOTOMPATh Hanbosee
MOIXOMSAIINE S3BIKOBBIC, CHMBOJIMYECKHE, Tpadudeckue CpeacTBa Ul
BBIPAXXCHUS CY)KICHUN M HATIISIAHOTO MXIIPEICTaBICHH.

HeoOxomumMpIM ~ KOMITOHEHTOM  OOmIeH KYyIbTYypel B  COBPEMEHHOM
TONKOBAaHWM  SBJISIETCS  O0mee 3HAKOMCTBO C METOAAMH  ITO3HAHUS
JNEHCTBUTEIHHOCTH, TPEICTABICHHE O TPEAMETe U METOJaX MaTeMaTHKH, WX
OTIIMYMIA OT METOMOB [PYTMX ECTECTBEHHBIX M TyMaHHWTapHBIX Hayk, 00
O0COOCHHOCTSX TPHUMEHEHHS MATeMaTHKH [UIS pEIICHHS HAayJHBIX W
MPUKIAMHBIX 3a1a4. TakuM oOpa3zom, MaTeMaTHdeckoe 00pa30BaHME BHOCHT
CBOH BKJIAJ B ()OPMHPOBAHUE OOMICHKYIBTYPBI YETIOBEKA.

V3ydenne MaTeMaTHKH TaKkKe CIIOCOOCTBYET ICTETHYECKOMY BOCIHTAHUIO
YeJIoBeKa, MOHMMAaHHIO KPACOTHI M M3SIIECTBA MATEMAaTHUECKUX PACCYKICHUH,
BOCIPUSTHIO T€OMETPUIECKUX (POPM, YCBOCHUIO HACH CHMMETPHH.



HEJN 1 OCOBEHHOCTU M3YUYEHWS YYEBHOI'O ITPEJMETA
«MATEMATHUKA». 5-9 KIIACCHI

HpI/IOpI/ITCTHLIMI/I OEIIAMAU O6y‘IeHI/I$I MaTeMaTuke B 5—9 Kiaccax
SIBIIAOTCA:

— ¢dopMupoBaHue NEHTPAJIBHBIX MATEMAaTHYECKUX IOHATUH (YHCIIO,
BEIMYMHA, TeOMETpHUecKas (Qurypa, TEepeMEHHas, BEpOSTHOCTb, (GYHKIIHA),
00€eCIIeunBaOMNX MPEEMCTBEHHOCTh M IEPCHEKTHBHOCTE MaTEMaTHYeCKOTO
00pa3oBaHMs 0OYUJAIOIIHXCS;

— TozBeAECHHE OOyJarolmuxcs Ha JOCTYIHOM ISl HHUX YPOBHE K
OCO3HAaHHMIO B3aMMOCBSI3M MAaTEMaTHKH W OKPY)KAIOIIEr0 MHpa, ITOHHMMaHHE
MaTEeMaTHKH KaK 9acTH OOIIel KyJIbTypbl YEIOBEUECTRA,

— pa3BUTHE HWHTENIEKTYaJIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH
00y4aromuxcsi, MO3HABATEIILHON AaKTHUBHOCTH, HWCCIEIOBATEIIbCKIX YMEHUH,
KPUTUYHOCTH MBIIIJIEHUS, MHTEPECA K U3YUYEHUI0 MAaTEMATHUKH;

— (dopmupoBanre (YHKIIMOHATBHON MaTEeMATHYCCKOW TI'PaMOTHOCTH:
YMEHHs DPAacIo3HAaBaTh MPOSIBICHUS MaTEeMaTHYECKUX IOHITHI, OOBEKTOB U
3aKOHOMEPHOCTEH B peajibHbIX )KU3HEHHBIX CUTYALUSIX U [IPU U3YYEHUH JIPYTUX
yueOHBIX IPEJMETOB, NPOSBICHUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH,
¢dbopMyIMpoBaTh WX Ha s3bIKE MaTEeMaTHKH M CO3/[aBaTh MaTEMaTHYECKHE
MOJIC/IM, HPUMEHSITh OCBOCHHBI MaTeMaTHYeCKUH ammapar Jyisi pelleHHs
MPaKTUKO-OPUCHTHPOBAHHBIX  3aja4, HWHTEPIPETUPOBATH M  OLEHHUBATH
MOJIy4EHHBIC PE3YJIbTATHI.

OCHOBHbBIC JIMHUU COJIEpXaHus Kypca MaTemaruku B 5—9 wiaccax: «Hwucna
W BBIUHCIICHUsI», «AnreOpay («Aredpandeckre BhIPAXKEHHs», «YPaBHEHUS U
HepaBeHCTBaY), «Dynkiumny, «'eomerpus» («['eomerpuyeckue GUIypbl U HX
cBoiicTBay, «lI3MepeHHe TEOMETPUUECKUX BEIHUYMH»), «BeposTHOCTh W
craTucTuKa». JlaHHble JIMHUM PA3BUBAIOTCS MApAUIeTIbHO, KaXaas B
COOTBETCTBHUC COOCTBEHHOM JIOMMKOM, OJIHAKO HE HE3aBHCUMO OJ[HA OT JAPYTOii, a
B TECHOM KOHTaKTe W B3auMojeiictBuu. Kpome 3TOro, ux oObEAUHSIET
JIOTUYeCKasl ~ COCTABJISIONIAsl, TPAJAUIIMOHHO  TPHUCYIIas  MaTeMaTuke u
MIPOHU3BIBAIOIIAS BCE MAaTEMAaTHYECKHE KypChl M COAEpKaTelbHBIC JIMHHM.
CdopmynupoBanHoe B DemepalbHOM TOCYJapCTBCHHOM —OQR30BAaTEIIEHOM
CTaH/apTe OCHOBHOTO 00MIero o0pa3oBaHMs TPEOOBAHHUE «YMETh OIEPUPOBATH
MOHATUSIMM: ~ ONpEJIeNICHne, aKcuoMa, TeopeMa, JIOKa3aTeJIbCTBO; YMEHHE
pacro3HaBaTh WMCTHHHBIC W JIOKHBIC BHICKA3bIBAaHMS, MPUBOJHUTH NIPHUMEPHI U
KOHTPIIPUMEPBI, CTPOHWTh BBICKA3bIBAHMS ¥  OTPULAHMS  BBICKA3bIBAHUI»
OTHOCHTCSL KO BCeM KypcaMm, a (opMHpOBaHHE JIOTMYECKHX YMEHHUH
pacnpezensiercss 10 BceM rojaM oOy4deHHsl Ha YPOBHE OCHOBHOI'O OOLIEero
obpazoBanust. ConepkaHue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3ynibTataM OCBOeHMsi pabodell MpOrpamMMbl, pacHpeieNéHHBIM MO ToJaM
00y4eHHs, CTPYKTYPUPOBAHO TaKUM O0pa3oM, YTOObI KO BCEM OCHOBHBIM,
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MPUHIMITHAIBHBIM BOIIpOcaM 00ydaromrecs 00palainch HeOHOKPATHO, YTOObI
OBJaJICHNE MAaTEeMAaTHYECKUMH TIOHATHSIMA W HaBBIKAMH OCYIIECTBIISIIOCH
MOCNIEIOBATENIbHO M TOCTYNATeNbHO, €  COOJIOJICHWEM  TPUHIHUIA
MIPEEMCTBCHHOCTH, a HOBBIC 3HAHMWSA BKIIOYAINCh B OOIIYyI0O CHCTEMY
MaTEeMaTHYECKHUX TPEJICTABICHUH O0YdJaloIUXCsl, PacIIupssi W yrayouss eg,
00pa3yst IPOYHbIE MHOYKECTBCHHBIC CBSI3H.

MECTO  YYEBHOI'O TIIPEIMETA  «MATEMATUKA» B
YYEBHOM IIJIAHE

B coorBerctBuu ¢ ®enepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIAPTOM OCHOBHOTO 00IIero oOpa3oBaHMsI MaTeMaTHKa SIBIISIETCS
00s13aTENILHBIM MIPEIMETOM Ha JaHHOM YpOBHE oOpaszoBaHus. B 5—9 kmaccax
yueOHbIH mpenmer «MaTemMaTuka» TPaAWIIMOHHO H3Yy4aeTcsl B paMKax
CIICAYIOIINX yUEOHBIX KypCcOB: B 5—6 kitaccax — kypca «MaTtemarukay, B 7—9
KJlaccaXx — KypcoB «AnreOpay» (BKIOYas 3JIE€MEHThl CTATUCTUKH W TEOPHH
BeposiTHOCTeH) W «leomeTrpusi». Hacrtosmel mnporpaMMoil BBOIUTCS
CaMOCTOSITETILHBIN YIeOHBIN Kype «BeposTHOCTh M CTAaTHCTHKAY.

Hacrosmeit mporpammoii  mpemycMaTpuBaeTCs BBIJCICHHE B YIeOHOM
IUTaHEe Ha M3y4YCHHE MAaTeMaTHKH B 5—6 Kitaccax 5 y4eOHBIX 4aCOB B HEJIEIIO B
TEUeHNE KaKI0T0 rofa 00ydeHns1, B /—9 kiraccax 6 y4eOHBIX 9acOB B HEACTIO B
TEUEHHUE KaXXI0ro rofa odydeHus,Bcero 952 yaeOHBIX Jaca.



IIVMIAHUPYEMBIE PE3YJBTATHI
OCBOEHUMAYYEBHOI'O ITIPEJIMETA
«MATEMATHUKA»

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

OcBoenue ydeOHOro mpeamera «MaTemaTHKay ODKHO 00CCIeUUBATh
JOCTIDKCHHE HA YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHHs CICAYHOLINX
JUYHOCTHBIX,  METANPEIMETHBIX W  TOPEAMETHBIX  00pa3oBaTEIbHBIX
pe3yIIbTATOB!

JIMHHOCTHBIE PE3YJIbTATbBI

JInuHOCTHEBIE PE3yJabTaTbl OCBOCHHA HPOrpaMMbl yqe6Hor0 npeamera
«MaremaTuka» XapaKTCpU3yroTC:

IMaTpuornyeckoe BOCIHTAHHE:

MPOSIBJIECHUEM MHTEpeca K IPOLUIOMY W HACTOSLIEMY POCCUICKOM
MaTeMaTHKH, I[CHHOCTHBIM OTHOIIEHHEM K JOCTIKCHHSIM POCCHMCKUX
MaTeMaTHUKOB M POCCUMCKONH MaTEMaTUYECKOM IIKOJIbI, K HCII0JIB30BAHUIO 3TUX
JOCTIDKEHHH B IPYTUX HAyKaX M MPHKIATHBIXChepax.

I'paxaaHckoe W IyXOBHO-HPABCTBEHHOE BOCHHTAHME:

FOTOBHOCTBIO K BBINOJHCHUIO OOSI3aHHOCTEH TpaKIaHWHA W peau3aliu
ero mpas, MPEACTABICHUCM O MATCMATHUYCCKUX OCHOBaX ()YHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUH, MPOLIEAYP IPaXkIaHCKOro o0IecTBa (BbIOOPHI,
OITPOCHI U TIP.); TOTOBHOCTBIO K OOCYXKICHUIO dTHYCCKHUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM IMPUMEHEHHUEM JOCTHKEHUU HayKH, OCO3HAaHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B JI€ATEIbHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOW Ha aKTHUBHOE Y4JacTHE B pPEIICHWH TPAKTUYECKHX 3a1ad
MaTeMaTHYECKOH HANpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEeMaTHYECKOTO
00pa30BaHMs Ha MPOTSDKECHUH BCEH YKM3HU JUIsl YCIICITHOM NMpodecCHOHaIbHOM
JIEATENILHOCTH M Pa3BUTHEM HEOOXOMMBIX YMEHHH; OCO3HAHHBIM BBHIOOPOM M
MIOCTPOCHUEM HH/AMBULyaIbHOW TPAeKTOPUH O00pa3oBaHMUS U >KM3HEHHBIX
TUIAHOB C Y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEHA.

JcTreTHYecKoe BOCITHTAHME:

CIIOCOOHOCTBIO K 3MOIHMOHAIBHOMY M 3CTETHYECKOMY BOCHPHSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/1ad, PEHICHHUH, PACCYXICHHUH; yMEHHIO BUIETDH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.



ueHHOCTl/I HAYYHOI'O IIO3HAHUS:

opueHTauneﬁ B JeATEJbHOCTH Ha COBPEMCHHYIO CHCTEMY HAYYHBIX
Hpe,Z[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX Ppa3BUTUA  YCIIOBCKA,
npupoabl n 06H.IeCTBa, IIOHUMaHHEM MaTeMaTHISCKOMN HAayKH Kak C(I)Cpbl
YeJI0BeUeCKOU JCATCIIbHOCTH, 3TAIlOB eé Pa3BUTHUAN 3HAYUMOCTH UIA pa3BUTHUA
OUBHIM3allMH, OBJIAACHUCM  A3BIKOM MaTCMAaTUKWU H MaTeMaTHIECKOU
KyHLTypOﬁ KaKk CpcACTBOM IMO3HAHUA MHpA; OBJIAJACHHEM HpOCTGﬁHIHMPI
HaBbIKaMH I/ICCHCHOB&TGJ’IBCKOﬁ JACATCIBbHOCTH.

dusuyeckoe BOCHUTAHHE, (POPMUPOBAHME KYJIbTYPhI 310POBbS H
IMOIMOHAJILHOIO 0J1arOIOJIyqHsl:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHYeCKHe 3HAHWA B HMHTEPECax CBOETO
3[0pOBbS, BEICHHMA 3J0POBOro o0pa3a JKHM3HM (34OpOBOE IHUTaHUE,
cOaJTaHCHPOBAHHBIA PEKUM 3aHATHH W OTABIXA, peryinsipHas (HU3HYecKast
AKTHBHOCTB); C()OPMHUPOBAHHOCTHIO HaBBIKA PeQIICKCHH, TIPU3HAHIEM CBOETO
IpaBa Ha OMIMOKY U TaKOT0 )K€ IpaBa APYroro 4eioBeka.

IKO0JIOTHYECKOe BOCIHTAHHUE:

OpHEHTAIlMeH Ha IPUMEHEHHE MaTeMaTHYECKUX 3HAHUH JUIsl peIlIeHUs 3a/1a4
B 00JIaCTH COXPAaHHOCTH OKpPY’KaloIlleH Cpe/ibl, IUIAHWPOBAHUS MOCTYIKOB H
OLICHKH UX BO3MOXKHBIX TIOCIIEICTBHI JUI OKPYXKArOLeH Cpeibl; OCO3HAHUEM
r100aJIbHOrO XapaKkTepa AKOIOTHUECKHX MPOOJIEM U ITyTeH UX pelIeHUsI.

JIM4HOCTHBIE pe3yibTarhl, 06ecnqu/IBaloume aJanTamnuro 06yqa}01uer0c91
K UBMECHAOIIUMCA YCJI0BUAM COlIl/IaJIbHOﬁ " l'[pHpO)]HOﬁ cpeanl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEONPEICIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHYCCKYIO JESTeNbHOCTh, B TOM
YHCIIe YMEHHWE YYUTBCS Yy IPYrHX JIIOJCH, mpuodperath B COBMECTHOM
JeATENFHOCTH HOBBIC 3HAHWS, HABBIKH M KOMIICTEHIIMU U3 OIBITA JPYTHX;

HEOOXOIMMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIC
(dopMyIMpOBaTH MM, MOHSTHS, TMIIOTE3bl 00 O0BEKTaX M SIBICHUSAX, B TOM
YHClle paHee He M3BECTHBIX, OCO3HABATh JC(PHUUIMTHI COOCTBEHHBIX 3HAHUH M
KOMITETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CITIOCOOHOCTBIO  OCO3HAaBAaTh CTPECCOBYIO  CHTYalMIO, BOCHPHUHHMATh
CTPECCOBYIO CHUTYAIMIO KaK BbI30B, TPEOYIOUMH KOHTPMEpP, KOPPEKTHPOBATh
MIPUHUMaeMbIe PEIICHHs U JCHCTBUS, (POPMYIMPOBATh U OLCHUBATH PHUCKH M
oCIIeICTBYSA, (OPMHUPOBATH OIBIT.
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METANIPEJMETHBIE PE3YJIbTATbI

MeranpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTHka» XapaKTePU3yIOTCsI OBJIaJICHUEM VHUBEPCAbHBIMU
NO3HAGAM ENbHBIMU  OCLICMBUSIMU, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU
OelticmeuAMU U YHUBEPCATLHBIMU PeZYIAMUBHBIMU OeUCTEUIMU.

1) Vhueepcanvnvie — no3nasamenvHwle — Oeliicmeus — 0OeCneuusaom
opmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCO8 00yHarOWuUxcs (oceoenue
MEMOO08  NO3HAHUSL — OKPYICAIOWEe20  MUpd;, NpUMeHeHUe  JL02UHeCKUX,
UCCIe008amMenbCKUX onepayull, ymenuti pabomams ¢ ungopmayuetr).

ba3oBble jJoruueckue JAelCTBHUA:

— BBISIBIISITh u XapaKTepU30BaTh CYLIECTBEHHBIC  NPU3HAKH
MaTeMaTUYeCKUX OOBEKTOB, IIOHATHH, OTHOIICHUA MEXKAY HOHATHIMH;
(bopMyIHpOBaTh  ONpPECICHHUS IIOHATHIl; yCTAHABIMBATH  CYI[ECTBEHHBIN
MPU3HAK KJIacCHU(MKAIMK, OCHOBAHUS Il 00OOIIECHHST U CpPAaBHEHUS, KPUTEPHU
MIPOBOIMMOI'0 aHAJIN3A;

— BOCIIPUHHMMATh, (OPMYIHPOBATH M TNPEOOPa3OBBIBATh  CY>KACHHUS:
YTBEpJUTEIbHBIE U OTPULATEIbHBIC, INHIYHbIE, YaCTHBIC U OOLINE; YCIOBHBIC,

— BBISBISITh ~ MaTeMaTHYeCKHe  3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTUBOpeuust B (pakrax, JaHHBIX, HAOIIONEHUSIX U YTBEPXKICHUSIX; IIpeyiaraTh
KPHUTEPHH JUTS BBISIBIICHUS 3aKOHOMEPHOCTEH ¥ POTUBOPEUHH;

—_— ACJIaTb BBIBOAbI C HCIHOJB30BAHMEM 3aKOHOB JIOTUKHU, NCAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOYCHUH, YMO3aKIIIOUEHUI 110 aHAJIOTHH;

—  pa3Ouparth J0Ka3aTelbCTBA MATEMATUYECKUX YTBEPIKACHHUH (TIpsIMbIC U
OT TPOTHUBHOTO), MPOBOJUTH CAMOCTOSTEIHHO HECIOKHBIC JI0KAa3aTeIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BEICTPAUBATH apryMEHTALHIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHNUS;

— BEIOMpATH CIIOCOO perreHnss ydeOHOW 3amaun (CpaBHUBATH HECKOIBKO
BapHaHTOB  pCIICHWs, BbIOMpaTh HamOonee IMOOXOAAMMI C  y4érom
CaMOCTOSATEIBHO BBIICIICHHBIX KPUTEPHEB).

ba3oBble ncciegoBarebCKue AeiiCTBUSA

— UCTIONB30BAaTh  BOMPOCHI ~ KaK  HMCCIEAOBATEIBCKHH ~ MHCTPYMEHT
MO3HaHUs; (OPMYIMPOBATH  BOMPOCH], (UKCHUPYIOUIME NPOTHBOpPE 4YHE,
po0JieMy, CaMOCTOSITENBHO YCTAHABIMBATH HCKOMOE W JTaHHOE, (OpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO TTO3UINIO, MHEHHE;

— IPOBOJUTH [0 CAaMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECIIOXKHBIH
9KCIICPUMEHT, HEOOJIBIIOE MCCIIENOBaHUE I10 YCTAHOBIEHHIO OCOOEHHOCTEH
MaTeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOOM;

— CaMOCTOSITENFHO  (DOPMYITHPOBAaTE  OOOOMIEHHS ¥  BBIBOABI  TIO
pesyabprataM — IPOBEAEHHOrO  HAaONIOJCHHS,  HCCICAOBAaHWSA,  OLICHHUBATH
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JAOCTOBCPHOCTH MOJYYCHHBIX PE3YJIbTATOB, BLIBOAOB U 0606H.[eHPII71;
— MPOTHO3UPOBATE BO3MOKHOC PA3BUTUC MPOILIECCA, a TAKIKC BbBIABUTATH
MpPCANOI0XKCHUA O €ro pa3BUTUM B HOBBIX YCJIOBUSAX.

Padora ¢ undopmanueii:

— BBISIBJISITh  HEJIOCTATOYHOCTh M HU30BITOYHOCTh MH(OPMAIIMH, JTAHHBIX,
HEOOXOAUMBIX JUISI PEIICHHsI 3aa4H;

— BBIOMpATh, aHAU3UPOBATH, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH
HH()OPMALIUIO Pa3IUYHBIX BUIOB U ()OPM IMPEACTABICHUS;

— BEIOMpaTh (opMy TpeAcTaBiIcHUS WHPOPMAIMUA W FILTIOCTPHPOBATH
pemacMbie  3aaud  CXEMaMH, JHarpaMMaMy, WHOH Tpapukod ¥ HX
KOMOHUHAIIASIMH;

— OILICHUBATh HAJ&KHOCTh MHPOPMALUHU MO KPUTCPHUSIM, TPEIIOKCHHBIM
YYUTEICM WIH CHOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

2) Vhuseepcanvhvie KOMMYHUKAMUGHbLE OCUCMEUs 0OeCneyusaiom
CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00YYAIOUUXCH.

OO01menue:

— BOCTIPHHAMATh M (OPMYIMPOBAaTH CYXKJCHHS B COOTBETCTBUH C
YCIOBUAMU U LECITAMA 06H1€HI/15[; SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY
3pEHHs B YCTHBIX U IIMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 10 X0y PEIICHUS
3a1a4i, KOMMEHTHPOBATh ITOTYYSHHBIH pe3ylIbTaT;

— B Xome OOCYXIEHHS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXKTaeMOH
TEMBI, TPOOJIEMBI, pelIaeMol 3aa4ut, BEICKa3bIBATh W/ICH, HALlCJICHHBIC HA IOMCK
PCILICHNUS; COIIOCTABISATE CBOU CY)KACHHS C CY)XKICHHAMH JAPYIHX Y4aCTHHKOB
JHaiora, 0OOHapY)KMBATh Pa3indde U CXOJCTBO MO3ULMIL; B KOPPEKTHOH (opme
(opMyITHpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHHUS;

— NPENCTaBIsITh  PEe3yNbTaThl  PEIICHUS — 3alayd, OKCICPHUMEHTA,
HCCIICIOBaHUS, MPOEKTA; CaMOCTOSTENBHO BBIOMpAaTh (OPMAT BBICTYIUICHHS C
y4€TOM 337124 MPE3CHTALNH U OCOOCHHOCTEH ay U TOPHH.

CotrpyannuecTso:

— TIIOHMMaTb U  MCIOJIB30BATh  IPEUMYILECTBA  KOMAHIHOM U
WHUBHYaJIbHOM pabOThl TIPH pelIeHnH y4eOHbIX MaTeMaTHYeCKUX 3a/1ay;

— TpUHUMAaTh  [edb  COBMECTHOM  JICSITENBHOCTH,  IUIAHMPOBATh
OpraHM3alMio  COBMECTHOM  paboThl,  pacmpeneistb  BHABI  palor,
JIOTOBapHBaThCS, 00CYXAATh MPOLECC U pe3yiIbTaT padoThl; 0000maTh MHEHHS
HECKOJIBKHX JTO/IEH;

— Yy4acTBOBaTh B TIpYNIOBHIX (opmax padoTel (0OCyxJeHus, oOMeH
MHEHHSIMH, MO3TOBBIE IITYpMbI M Ip.); BBIIOJHATH CBOIO 4YacThb pPabOTHI U
KOOpJIMHUPOBATh CBOW JICHCTBUSI C JPYTMMH 4YJeHAMH KOMaH[pbl; OLEHHBATh
Ka4yeCcTBO CBOETO BKJIa/Ia B OOIMIT MPOYKT 11O KPUTEPUSIM, CHOPMYIINPOBAHHBIM
y4aCTHHKaM¥ B3aUMOJICHCTBUSL.

12



3) Vuusepcaivnoie pezynamusnole Oeticmeus obecneuusaiom
Gopmuposarue cMbICI08bIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOS TUYHOCTIUL.

Camoopranmsanus:

—  CaMOCTOSITENBHO COCTAaBIATH IUIaH, AITOPUTM pPEUICHUS 3amaqd (Win
€ro 4acTb), BBIOMpATh CIIOCO0 peuIeHusi ¢ y4éToM HMMEOIIHNX CSI PEeCypcoB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAPHAHTEHI
peleHnid ¢ yaéToM HOBOI HH(pOpMaInu.

CaMOKOHTPOIb:

— BJQJETh CIOCOOAMM CaMONPOBEPKH, CaMOKOHTPOJS Mpolecca |
pe3yabTaTa pelleHHsl MaTeMaTU4eCKOH 3a1aun;

— IOpeaBUAETb TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NPU DPELICHUU
3aJ1a4M, BHOCUTh KOPPEKTHUBHI B JICSITEIILHOCTh HAa OCHOBE HOBBIX O0OCTOSTEILCTB,
HaWJICHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

— OLIGHUBAaTh COOTBETCTBUE pe3yJbTaTa IEATEIbHOCTH IIOCTaBJIECHHOMN
LETH ¥ YCIOBHSM, OOBSCHSITH MPUYHMHBI JIOCTHKCHUS WM HEJTOCTHXKEHHUS LIeIH,
HaXO/IUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHsle pe3ynbTaThl  OCBOEHHS porpaMMbl 110 MaTeMaTHKE
TIPEICTABIICHBI IO ToAaM OOYYEHHs B CIEIYIOMIMX pa3fieiax NporpaMMbl B
paMKax OTIENBHBIX KypcoB: B 5—6 kJjaccax — Kypca «MarTemaTnka», B
7—9 kaaccax — KypcoB
«Auaredpa», «['eomeTpus», «BepoiTHOCTb U CTATHCTHKAY.

Pa3Butue goruyeckux NpeacTaBICHUI U HABBIKOB JIOTMYECKOIO MBIIICHHS
OCYIIECTBIISIETCSl HA TPOTSHDKEHUM BCEX JieT OOy4YEHHUsl B OCHOBHOM IIKOJIC B
paMKax BceX Ha3BaHHBIX KypcoB. IIpenmnomnaraercs, 4To BBITYCKHUK OCHOBHOM
LIKOTBI CMOXET CTPOMTh BBICKA3BbIBAHUS W OTPHULAHUS BBbICKAa3bIBAaHMI,
pacro3HaBaTh UCTHHHBIC UM JIOKHBIC BBICKA3bIBAHUS, NMPUBOJUTH MPUMEPHl U
KOHTPIPUMEpPHI, OBJAJEET MOHITUAMH: ONpEAeTeHUEe, aKCHOMa, Teopema,
J0Ka3aTCJIbCTBO — M HAYUHUTCS UCIIOJIb30BATH UX ITPU BBITIOJTHECHUU y‘IC6HLIX u
BHEYUEOHBIX 3a/1au.
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INPUMEPHASA PABOYASA INPOI'PAMMA YYEBHOI'O
KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

HEJN U3YYEHMA YUEBHOI'O KYPCA

[lpuopurerHeiMu  1enssMH  OOydeHHs MaremMaTuke B 5—6 Kiaccax

SIBIISIFOTCSI:

— TpopoipkeHHe (GOpMHpOBaHMS OCHOBHBIX MaTEMaTHUECKHX IOHSATHN
(umcno, BETHYUHA, reoMeTpuyecKas ¢urypa), obecreynBaromux
MPEEeMCTBEHHOCTh M IEPCHEKTUBHOCTh ~ MAaTEMaTHYECKOro  00pa3oBaHUs
00y4aromuXCsl;

—  pPa3BUTHC  HMHTCIUICKTYAJIbHBIX M  TBOPYCCKMX  CIIOCOOHOCTEH
00y4aroIIMXCcs, T03HABATENLHON aKTUBHOCTH, MCCIIEHI0BATEIILCKIX YMEHHH,
MHTEepeca K M3y4YCHHI0 MaTEMATHKHY;

— nozaBeleHHE OOydYalomIMXCs HAa JOCTYNHOM M HHX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3U MAaTEMAaTHKU U OKPY)KAIOIEro MUpa;

— ¢dopmupoBarre (QYHKIMOHAIGHOW MaTeMaTHYECKOH T'PaMOTHOCTH:
YMEHHUSI pacHoO3HAaBaTh MAaTeMaTHYeCKHe OOBEKTHl B PEalbHBIX JKU3HEHHBIX
CHTyalUsiX, NPUMEHATh OCBOCHHBIC YMEHHS Ul pCEIICHHS NPaKTHKO-
OpPHCHTHPOBAHHBIX 3aJa4, HHTEPIPETUPOBATh IIOTYYCHHBIC pPE3YIbTaThl H
OLICHUBATh UX HA COOTBETCTBUE MPAKTUIECKOI CUTYALHH.

OCHOBHBIC JIMHUHM COZIEpKaHUSA Kypca MaTeMaTHKH B 5—O6 Kiaccax —
apudMeTHIeCKass M TEOMETpHUYECKas, KOTOPHIC Pa3BHBAIOTCS IapalIeIbHO,
KaXIass B COOTBCTCTBHH C COOCTBCHHOH JIOTHKOH, OJHAKO, HEC HE3aBHUCHMO
OJTHa OT APYroi, a B TECHOM KOHTAKTC U B3aUMOJCHCTBUU. Tarke B Kypce
MPOUCXOMUT 3HAKOMCTBO C OJJIEMEGHTaMH alreOpel ¥ OMHCATEIBHOU
CTaTUCTHKH.

H3ydenne apuMeTHUECKOro MaTepraia HAYMHACTCS CO CUCTEMATH3AIMH U
Pa3BUTHS 3HAHUNA O HATYypaJbHBIX YMCIaX, MOJYUYEHHBIX B HauajgbHOU IIKOJIE.
[Ipu 3TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (hOpMUpOBaHUE
HOBBIX TEOPETHUYECKUX 3HAHUN COUETACTCSI C PA3BUTHEM BBIYHCIUTENBHOM
KYJIBTYpbl, B YaCTHOCTH C OOyYCHHEM MPOCTCUIINM NPUEMAM TMPUKUIKA U
OLICHKH  PE3YJNbTAaTOB BBIUMCICHUH. I3yueHune HATypaJbHBIX  YHCET
npoJo/bKaeTcst B 6 Kacce 3HAKOMCTBOM C HAYaJbHBIMH MOHSTHSIMH TCOPUU
JETTMMOCTH.

Jpyroii kpymHbIi OJOK B ColepKaHUU apu(PMETUIECKON JTUHUU — ITO
npoou. Havano n3ydeHus: OOBIKHOBEHHBIX U JIECATUYHBIX TPOOEH OTHECEHO K
5 Kmaccy. DTO TEpBBI 3Talm B OCBOGHHHM Jpo0Oei, KOraa MPOUCXOAUT
3HAKOMCTBO C OCHOBHBIMH HICSMH, TMOHATUAMH TeMbl. Ilpu 3TOM
paccMoTpeHne OOBIKHOBEHHBIX ApoOeii B TONMHOM 00BEME TpeamecTByeT

14



M3YYCHUIO NTECATHIHBIX APOOEH, 4TO IeIeco00pasHo ¢ TOYKH 3PEHUS JIOTHKU
MU3JIO)KEHUSI YHUCIIOBOM JIMHMM, KOrJa IpaBWiia JAEUCTBUU C JECATHYHBIMHU
IpoOsSMU MOXXHO OOOCHOBATH YK€ HM3BECTHBIMU aJTOPUTMAMH BBITOTHCHUS
JEHCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMHU. 3HAKOMCTBO C JECATUIHBIMH APOOSIMU
pACIIUPUT BOSMOKHOCTU [UISA TIOHMMAHHUS OOYYarOIIMMUCS TIPHUKIIATHOTO
MPUMEHEHHUsST HOBOW 3aluCH MpU HU3YYEHHHM JAPYTUX MPEeJAMETOB U Ipu
MIPAKTUYECKOM UCMoNb30BaHuU. K 6 Kj1accy OTHECEH BTOPOH ITall B U3y4EHUU
IpoOei, TJae NPOUCXOJUT COBEPLICHCTBOBAHWME HABBHIKOB CPABHEHHS W
npeoOpa3oBanusl ApoOeH, OCBOEGHHWE HOBBIX BBIYMCIHUTENIBHBIX aJITOPUTMOB,
OTTAUMBAHUE TEXHUKH BBIYMCICHHUI, B TOM YHCIE 3HAUCHUH BBIPAXKEHUII,
CoziepKaliXx U OOBIKHOBEHHBIC, M JECATUYHBIC JApOOU, YCTAaHOBJICHHE CBS3EH
MEX1y HUMH, pacCCMOTpEHHE NMPUEMOB pelIeHus 3a/1ad Ha qpoou. B Havane 6
KJ1acca MPOMCXOJUT 3HAKOMCTBO C MOHATHEM IMPOLEHTA.

OCOOEHHOCThIO M3YUYEHHMSI TIOJIOKHUTENBHBIX W OTPUIATENBHBIX YHCEN
SIBJISIETCS TO, YTO OHH TaK)KE MOT'YT pacCMaTpPUBaThCsl B HECKOJIBKO ATaroB. B 6
KJIacce B Havaje M3y4eHus TeMbl «llomoKuTenbHbICH OTPHULIATEIBHBIC YHCTAY
BblAensAeTcs noarema «llenmple yucna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATEIbHBIMA ~ UYUCIAMH M JEUCTBUSIMH €  IIOJOKMTEIbHBIMU U
OTPULIATEIbHBIMA YHUCJIAMH IPOMCXOAUT HA OCHOBE COIEPKATEIBHOIO
MOJX0/1a. DTO TO3BONSET HAa IOCTYIMHOM YPOBHE ITO3HAKOMHTH YYAIIHXCS
MIPaKTUYECKH CO BCEMM OCHOBHBIMM IOHATHUSMU TEMBI, B TOM 4YMCIE U C
MIpaBUJIaAM{ 3HAKOB NPHU BBHIOJHEHUH apu(pMeTHUecKuX neiicTuil. M3ydenne
paIMOHATBHBIX YHCEN Ha ATOM HE 3aKOHYHUTCS, a OyAeT MPOJOIKEHO B Kypce
anreOpsl 7 Kiacca, 9TO CTAHET CIEAYIOIINM IMPOXOIO0M BCEX TPUHIMITHATBEHBIX
BOIIPOCOB, TEM CaMBIM pa3JelieHHe TPYIHOCTeH obmerdaeTr BOCIPHUSTHE
MaTepuaiia, a pacmpefeieHHe BO BPEMEHH CIIOCOOCTBYET MPOYHOCTH
proOpeTaeMbIX HaBBIKOB.

[Ipn o0y4yeHnn penIeHnio TeKCTOBBIX 3a7ad B 5—06 Kilaccax HCIOIb3YIOTCS
apudMeTHICCKHEe TMPUEMBI pEIICHUS. TEeKCTOBBIC 3agadud, pelraeMble IPH
0TpabOTKe BBIYMCIUTEIBHBIX HAaBBEIKOB B 5—6 KilaccaX, paccMaTpUBAIOTCS
3a/1a4yl CIICAYIOIMX BUAOB: 3a7aud HA JBMW)KEHHE, HA YacTH, HA MOKYIKH, HA
paboTy ¥ MPOM3BOANTEIBHOCTD, Ha MPOIEHTHI, HA OTHOLICHUS U TPOIOPIIUH.
Kpome Ttoro, oOyuwaromiyecss 3HAKOMSTCS C NpUEMaMM pEIICHHs 3anad
repebOpoM BO3MOXKHBIX BapuaHTOB, ydarcsi paborath ¢ uH]OpManue,
MIPEACTaBICHHON B (hopMme TaOJIUI WIH AUATpaMM.

B TIlpumepHoii paboueit mporpamMMe MNPEIyCMOTPEHO (HOpPMUPOBAHKE
NPOTIE/IEBTUYECKUX alre0panvyeckuX NpeJICTaBlIeHUH. bykBa Kak CHMBOJ
HEKOTOPOT0 YHCJa B 3aBUCHMOCTH OT MAaTEMaTHYECKOro KOHTEKCTa BBOAUTCS
MOCTETIEHHO. byKBeHHas: CHMBOINKA IMPOKO HUCIIONB3YeTCsI MPEXKIE BCETO s
3amicu OOIIMX YTBEPXKICHUH W TPEIUIOKEeHUH, (OpMyl, B YaCTHOCTH MJIs
BBIYHCICHUA TCOMETPUUCCKUX BEIIMYHH, B KAQYECTBEC «3aMECTUTECIIA) YHCa.

B kypce «MartemMaTHKm» 5—06 KIaccOB TIpEACTaBICHA HATJISIHAS
TeOMETPHs,  HampaBJICHHAs HAa  pa3BUTHE  OOpPa3sHOrO0  MBIIUICHHUS,
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MIPOCTPAHCTBEHHOT'O BOOOPAXEHUS, M300pa3UTEIbHBIX YMEHHHA. JTO BasKHBIH
9Tall B M3YYCHHH TI'€OMETPHH, KOTOPBIH OCYIIECTBISICTCS HA HAIJISIHO-
NPaKTHYECKOM YPOBHE, ONMHMpaeTcs Ha HarisqHO-o0pa3HOe MBILIICHUE
oOy4aromuxcs. bonplias poinb OTBOAWTCS TNPAKTHYCCKOH JACSATEIBHOCTH,
ONBITY, OSKCIEPUMEHTY, MojenupoBanuoo. OOydaromuecs 3HAKOMATCS C
TeOMETPUYECKUMH (UTypaMH Ha IUIOCKOCTH M B IPOCTPAHCTBE, C HX
MIPOCTEHIIMMH KOH(UTypansIMH, y4aTcsi n300pakaTh UX HAa HEIMHOBAHHOW M
KJIeT4aTol Oymare, paccMaTpuMBalOT WX NPOCTEHIINE cBolicTBa. B mporecce
M3y4deHUs] HAarJISIAHOW T'€OMETPHM 3HAHWS, IOIyYeHHble OOyJalomuMucs B
HavaJIbHOM IIKOJIE, CUCTEMAaTH3UPYIOTCS U PACIIUPSIIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuebHomy mnany MKOVY «JlyxunoBckas COI» B 5—6 kiaccax
W3yJaeTcss MHTETPUPOBAHHBIA TpeaMeT «MaremaTHkay, KOTOPBIH BKIHOYACT
apupMeTHYecKHii  MaTtepual M HaNDIIHYI0  TEOMETpHI0, a  TakKke
MpONEACBTUICCKUE CBCACHUA W3 aHFe6pr, DJICMCHTHI JIOTMKHM M Haydaja OIInu
CaTeJIbHOM CTATUCTUKH.

VYueOHblil TUIaH Ha W3ydYeHUE MaTeMaTHKH B 5—O6 Kiaccax OTBOAMUT 5
y4eOHBIX YacOB B HEJAEIIO B TEUEHHE Kaxaoro roxa oOydenus, Bcero 340
y4eOHBIX YacCOB.

COJIEPKAHUE YYEBHOI'O KYPCA (o roaiam
OBYYEHMUA)
5 ki1ace

Hamypanvusle yucna u Hyno

Harypanpaoe wmcio. Psan marypamenbeix umcen. Yumcmo 0. M3obOpaxkenue
HATYpPaJbHBIX YHCENl TOYKAMA Ha KOOPAMHATHOHN (YMCIOBOI) TPSIMOU.

[lo3uionHas cHcTeMa CUYHMCIEHHMA. PuMCKas HyMmepamusi Kak HpuMep
HETIO3ULINOHHOM CHCTEMBI CUuCIeHus. JleciTHIHas CuCTeMa CUNCIICHUS.

CpaBHeHHE HATYpaIbHBIX YHCEI, CPABHEHNE HATYPAIBHBIX YHCET C HYJIEM.
Crioco0b1 cpaBHeHHs. OKpyTriIeHHE HAaTYPaJIbHBIX YHCEL.

CioxxeHne HaTypalbHBIX YHCEN; CBOMCTBO HYJIS TPH  CIOXKEHHH.
Berunranne kak jeiictBue, oOpaTHOE CIIOKEHHUIO. YMHOKEHHE HATYpPaJIbHBIX
YHCeN; CBOWCTBA HYJIS M €AMHHLBI IPH YMHOXEHUU. J{enenne kak nelcTBue,
oOpaTHOe YMHOXKEHHIO. KOMIIOHEHTBI JAEHCTBHH, CBSI3b MEXKIY HHUMH.
IMpoBepka pesynabraTa apudmernyeckoro neiictsus. llepemecturensHoe u
coueTaTesibHOE  CBOMCTBA  (3aKOHBI)  CIOKCHHS W YMHOXKCHHS,
pacrpeienuTenbHOE CBOMCTBO (3aKOH) YMHOKEHHSI.

Wcnonb3oBanue OyKB [uiss 00O3HAYEHHsT HEM3BECTHOIO KOMITOHEHTA |
3aIicu CBOMCTB apu(METHUECKHUX JCHCTBUIA.

Jlenutenn M KpaTHbIE YMCIa, pa3iokeHHe Ha MHOxuTenu. [Ipocteie u
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cocraBHble uwucna. [IpuszHaku nenumoctd Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM.

Crenenb C¢ HaTypajbHbIM IOKa3aTelieM. 3aluch 4YHcia B BUAE CYMMBI
Pa3psIHBIX CIIaTaeMBIX.

UucnoBoe BbIpakeHue. BblunciaeHne 3HAYEHMH YHUCIIOBBIX BbIPa)KEHU;
MOPSAJOK BBIMOJHEHUsT JAecTBuil. Mcmonp3oBaHMe TpU  BBIYMCIICHUSX
MIEPEMECTUTEIFHOTO ¥ COYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKCHUS U
YMHOXEHUS, PaClpeeIUTEIbHOI0 CBOICTBA YMHOKEHHUSI.

/poou

IIpencraBiaenne o JpoOuM  Kak crmoco0e 3amucd  YacTH  BEIHYUHBL
OObikHOBeHHBIE 1poOu. [IpaBuibHbIE W HempaBuibHBIE IpoOu. CMeriaHHas
IpoOb; TpelCTaBICHUE CMEIIaHHOW ApoOU B BHJE HENPABUIBHOH IpOOH U
BBIJIC/ICHUE LICJIOM YacTH 4YHCIa W3 HENPaBWIbHON npobu. M3o0pakeHue
npoOeil ToykaMu Ha 4YHCIOBOH mpsMoil. OCHOBHOE CBOMCTBO JpoOu.
Cokpamienne apobeii. IlpuBenenune npodM K HOBOMY 3HAMEHATEINIO.
CpaBHeHue apooeit.

CnoxeHue ¥ BelYUTaHKEe APOOCH. YMHOKCHUE U ICJICHUE IPpOOeii; B3aUMHO-
oOpatHbie pobu. Haxok/ieHne 4acTu 1e0ro 1 1eNoro Moero 4acTH.

Hecsitmanas 3ammch npoOei. [IpeacraBieHue AecSITHIHOW IPOOW B BHIE
OOBIKHOBEHHOH. I300paskeHne NeCATHYHBIX IpoOel TOYKaMU Ha YHCIOBOM
npsiMoii. CpaBHEHHE NECATHYHBIX ApoOeii.

Apupmerrmueckue AEUCTBUSA C IECATHIHBIME Apodsmu. OXpyTieHne
JECATUYHBIX TpOOeii.

Pewenue mexcmosvix 3aoau

Penrenne TeKCTOBBIX 3amad  apudmerndeckuM cnocobom. Perrenue
JIOTHYECKUX 3ama4. Pemenne 3ama4 mepebopoM BCeX BOSMOKHBIX BapHaHTOB.
Hcnonp3oBanue Mpu pemieHAN 3319 TaOJHI] U CXEM.

Pemenne 3amau, comepammx 3aBUCHUMOCTH, CBS3bIBAIONINE BEIUYHHBI:
CKOPOCTh, BpEeMs, PACCTOSHHE; I[€HA, KOJIWYECTBO, CTOMMOCTb. EJWHUIIBI
M3MEpEHUs: Macchl, 00bEMa, IEHBI; PACCTOSHHA, BpEeMEHH, CKopocTd. CBs3b
MEXIy eAMHUIIAMI U3MEPEHHS KaXXI0H BETHYNHBI.

Penrenne OCHOBHBIX 3a7a4 Ha JPOOH.

[IpencraBienne MaHHBIX B BUAE TaONHII, CTOMOYATHIX AHArPaMM.

Haznaonasn zeomempusn

Harmsimasie mpencraBieHust o Qurypax Ha IDIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JydY, YroJ, JOMaHas, MHOTOYTOJBHHK, OKPYKXHOCTh, KpyT. YTOI.
IIpsimoid, oCTpBIiA, TYIION ¥ pa3BEPHYTHII YIJIbL.

JninHa  oTpe3ka, METpUYECKUE €OUHULBI JJIuHbL. J[IMHA JIOMaHOMH,
MIepUMeTp MHOTOYTOJbHHUKA. VI3MepeHne M IMOCTPOCHHE YIIIOB C TTOMOIIBIO
TpaHCTIOPTHUDA.

Harmsnaesie mpezncraBieHnss o (Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
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MIPSIMOYTOJIBHUK, KBA/IPAT; TPEYTOIBHUK, O PABEHCTBE (QUTYD.

W3obpaxenne ¢uryp, B ToM umcie Ha Kierdatod Oymare. Iloctpoenue
KOHpUTyparuii W3 dYacTel TpsMOH, OKPY)KHOCTH Ha HCIWHOBAaHHOW U
kiaeryaTtoii  Oymare.  lcmomb3oBaHME — CBOWCTB  CTOPOH M YIJIOB
MIPSIMOYTOJIBHUKA, KBapaTa.

[Mnomans nNpsSMOYroJbHUKA M MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4Hnciie (UTYp, H300paXEHHBIX Ha KIETYATOH
Oymare. EnquHUIBI M3MEpeHUs TIOMAAN.

Harnsinusie IIPEJCTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
NPSIMOYTOJIBHBIN  TTapajuiesnenunes, Ky0, MHoOrorpaHHuku. I3oOpaxeHue
NPOCTEUIINX MHOTOIpaHHUKOB. Pa3BépTkn Kybda U mapajuienenuresa.
Co3nianue Mojiesield MHOTOIpaHHUKOB (M3 OyMmard, MpOBOJIOKH, IUIACTHIINHA U
Ip.).

O0BEM MPSAMOYTONBHOIO Mapajuienenumnena, kKyda. EauHunbl mzMepeHus
00béMa.

6 xitacc

Hamypanwvusle uucna

Apudmernyeckne IEHCTBUS ¢ MHOTO3HAYHBIMU HATYPAJIBHBIMH UHCIAMH.
UncnoBble  BBIPAKEHHS, TOPSAMOK JIEHCTBHH, WCIONB30BAHUE CKOOOK.
Hcrionp30BaHue MpU BBIYUCICHHUAX IIEPEMECTHUTENBEHOTO M COYETATEIHHOrO
CBOICTB  CIOXKEHHMSI ¥  yYMHOXCHHS, pacCIpEACIUTEILHOTO  CBOWCTBA
yMHOXxeHust. OKpyTiIeHHe HaTypalbHBIX YHCEIL.

JenuTenu u KpaTHBIE YNCIIA; HAMOOJIBIINI OOIINI ETTUTENNb U HaUMEHbIIIee
obuiee kpaTHoe. J[eMMMOoCTh CyMMBI M ITpOM3BeeHNUs. JleleHrne ¢ 0CTaTKOM.

/poou

OObIKHOBEHHAsI IPpOOb, OCHOBHOE CBOWCTBO JAPOOH, COKpaIleHHE IpoOei.
CpaBHeHHe W ynopsjiouuBaHue apoOed. PemreHne 3anay Ha HaxoaeHUe
YacTH OT IIEJIOr0 M IIEJNOro 10 ero yactu. J[poOHoe 4Hciio Kak pe3yibTaT
nenenust. [IpeacraBienne qecsiTHYHON IpoOu B BHE OOBIKHOBEHHOW NPOOH M
BO3MOYKHOCTH IPEICTaBIICHHUs] OOBIKHOBEHHOI JpoOM B BHUJAE JCCATHIHOM.
JecsaTnuHble IpoOU 1 MeTpuyecKas cuctema Mep. Apudmerndyeckue qeiicTBys
1 YUCJIIOBBIC BBIPpAXKCHUA C OOBIKHOBEHHBLIMH U JCCATUYHBIMU leOG}IMI/I.

OtHomenue. JlemeHue B JaHHOM OTHOIIEHWH. Macmtal, TpomopIus.
IIpumenenue mponopuuii Npu pelIeHuy 3a1a4.

[TonsaTue mporeaTa. Brrancienne npoueHTa oT BEMWYUHBI U BETUYUHBI 110
e€ mporeHTy. BripaykeHne MpoIeHTOB AeCATHIHRIMUAPOOsMH. Pernrenue 3amaq
HAa TIPOLEHTHI. BhIpa)keHHe OTHOIICHHS BETUYMH B MPOIICHTAX.

Ilonoxcumensvnsvle u ompuyamenvhovle Yucia
[HonoxurenbHble M oTpUUATENbHbIE yKcna. Llensle uncna. Moaymne uncna,
TeOMETpHYEeCcKasi WHTEepPIpeTanus MOAYNs uncia. M3o0pakeHWe ducen Ha
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KoOpAMHATHOM mpsiMod. UwucnoBele mnpomexyTku. CpaBHEHHE — UHCEIL
Apudmernyeckue JAEHCTBUSL €  TOJOXKHUTENBHBIMH W OTPHLATEIbHBIMH
YHUCIIAMH.

[IpsaMoyronpHas cucrema KOOpAUHAT HA IUIOCKOCTU. KoopauHAThl TOUKHM Ha
IUIOcKOCcTH, abcuucca M opauHara. IlocTpoenme Touek W Quryp Ha
KOOPJAMHATHOM IJIOCKOCTH.

bykeennvie evipasicenus

IIpumenenne OykB sl 3amUCH  MaTEMAaTHYECKUX BBIPAXKEHUH U
npemiokennid.  CBoiictBa  apudMeTHuecKkuX  JeHcTBUH.  BykBeHHBIC
BBIPQKEHHSI U YUCIIOBBIC MOJICTAHOBKU. ByKBEHHBIE paBEHCTBA, HAXOXJCHHUE
HEHU3BECTHOr0 KOMITOHEeHTa. Dopmyibl; (Gopmynbl mepuMerpa M IUIOMAId
IpsIMOYTOJIbHUKA, KBaJpaTa, 00bEMa Iapajuieienunesa u Kyoa.

Pewenue mexcmosvix 3a0au

Pemienne TekcTOBBIX 3ajad  apupMeTHueckuM crocobom. Pemienue
JIOTUYECKHUX 3aad. Penrenne 3a1a4d nepebopoM BCeX BO3MOXKHBIX BAPHAHTOB.

Pemenue 3amad, comep)kallMX 3aBHCHUMOCTH, CBS3BIBAIOIINX BEIHMYHMHBL:
CKOpOCTb,  BpEMs,  pacCTOSHHE;  LeHa,  KOJIHMYECTBO,  CTOMMOCTB;
MIPOU3BOAUTEIIBHOCTD, BpeMs, 00bEM pabOThl. EAMHMIBI M3MEpeHHUs: Macchl,
CTOMMOCTH; PACCTOSHHMS, BPEMEHH, CKOpPOCTH. CBA3b MEXIYy EAMHHUIAMH
N3MEPEHHUS KaXK{OW BETMYHHEL

Pemenne 3amay, CBA3aHHBIX C OTHOIICHHEM, IPONOPLHOHAIBLHOCTHIO
BEJIMYHH, MMPOLICHTAMH; PELICHHE OCHOBHBIX 3aJay Ha APOOHH IPOLEHTHI.

Omnenka W TPHUKUAKA, OKpyriieHwme pesynbrata. CocTaBieHHe

OYKBEHHBIX BBIPa)KCHHIA 110 YCIIOBHIO 3314 H.

[pencraBienue NaHHBIX € MOMOIIBIO Tadbmui u auarpamMm. CronOdaTsble
JMarpaMMbl: YTEHHE U OCTpOeHHE. UTEHHE KPYroBbIX JHATPAMM.

Haznaonasa zeomempus

Harnsinsble mpezacraBieHdsi 0 Gurypax Ha IUIOCKOCTH: TOYKa, TMpsiMasi,
OTpe30K, JIy4, yroji, JIOMaHas, MHOTOYIOJbHHUK, YEThIPEXYTrOMbHHUK,
TPEYTrOJIbHUK, OKPY)KHOCTh, KPYT.

B3aumHOE pacrojokeHHe [IBYX IMPSMbIX HAa IUIOCKOCTH, MapajuieiibHbIC
MpsIMbIE, MEPIICHANKYIISIPHBIC IPsiMbIe. VI3MepeHne pacCcTOsSHAN: MEKIY JIBYMS
TOYKAMH, OT TOYKH JI0 MPSMOIL; IUTHHA MapIIpyTa Ha KBAJPATHOH CETKE.

W3MepeHue © IOCTPOCHHE YITIOB C ITOMOIIBI0 TpaHCHOPTHPA. Bumsl
TPEYrOJIHHHUKOB: OCTPOYTOJBHBIH, MIPSIMOYT OJIBHBIH, TYIOYTOJTBHEIH;
paBHOOCIPECHHBIH, PaBHOCTOPOHHHI. YeThIpEXYTOJIHUK, PUMEPBI
YeTBIPEXYTOIBHUKOB. [IpSIMOYrOIBHHUK, KBaJpaT: WCIOIb30BAaHUE CBOWCTB
CTOpOH, YIJIOB, JuaroHaneil. l3oOpaxkeHune reoMeTpudeckux Quryp Ha
HEIIMHOBAaHHOW OyMmare C HCIOJB30BaHUECM IUPKYIIs, JIMHCHKHU, YroJbHHUKA,
TpaHcnoptupa. [locTpoeHus Ha KieT4aToil Oymare.

[lepumerp wmHOroyronpauka. IloHsTHEe TUIOMAAM (UTYPHI, EIMHHIIGI
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u3Mepenus wiomany. [IpubiamkEHHOe M3MepeHue Iomaau Guryp, B TOM
YHCIie Ha KBaJpaTHOHU ceTke. [IpnbnmkéHHoe n3MepeHne JUIMHbBI OKPYKHOCTH,
IUIOIIAIU KpyTa.

CuMMeTpHs: LIEHTpAJIbHAs, OCeBas M 3epKajbHas CHMMETPHHU.
[locTpoeHne cMMMETPHYHBIX (QUTYD.

Harnsinasre TIpEACTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢urypax:
napajuleNenunen, Kyo, npusMma, NHpamuia, KOHyC, IWIMHAP, mapu cdepa.
W3o0pakeHne  TPOCTPAHCTBEHHBIX  (UTYP. [Mpumepsl  pa3BEpTOK
MHOTOTPaHHUKOB, LWJIMHIpA n  KOHyca. Co3manne  mopmeneit
MIPOCTPAHCTBEHHBIX (Uryp (U3 Oymaru, NpOBOJIOKH, IUIACTHIIMHA U JIp.).

[loustue 00BEMa; equHUIBI U3MepeHUss 00béMa. OOBEM MPSIMOYOILHOTO
napajuienenune/a, Kyoa.
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ILTAHUPYEMBIE ITPEJMETHBIE PE3YJ/IbTATBI OCBOEHMSI
NPUMEPHOU PABOYEU IMPOI'PAMMBI KYPCA (IIO T'OJAM
OBYYEHMUA)

OcBoenne ywyeOHOro kypca «Maremartuka» B 5—6 Kiaccax OCHOBHOM
IIKOJIBl  JIOJDKHO ~OOECIeYMBATh JOCTIKEHHE CIEAYIONIMX IPEIMETHBIX
00pa30BaTEIbHBIX PE3YJHTATOB!

5 xiace

Yucna u éviuucnenusn

— [loHnMaTh W TPaBUIBHO YMOTPEONATh TEPMHUHBI, CBSI3aHHBIE C
HaTypalbHBIMU YUCIAMHU, OOBIKHOBEHHBIMHU M JECATHIHBIMU JIPOOSMH.

— CpaBHUBAaTH W YHNOPSIOYMBATH HATYpaJbHBIE YHCIA, CPAaBHUBATH B
TIPOCTEHIIIHX CITyJasX OOBIKHOBEHHBIC APOOH, TECATUIHBIC TPOOH.

— COOTHOCUTHP TOYKY Ha KOOPAMHATHOM (YHCIOBOW) TMPSIMOH ¢
COOTBETCTBYIOIIMM €{ YHCIOM M M300pakaTh HAaTypaJbHbIC YUCIA TOYKAMH Ha
KOOPJIMHATHOH (YUCIIOBOMN) MPSIMOM.

— BermonHATh apudmMernyeckne AeHCTBUS C HATYypaJbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMH B ITPOCTEHIINX CITydasiX.

— BBITTONTHATE TPOBEPKY, MPUKHUAKY PE3YAbTATAa BRIYUCICHHH.

— OKpyrJIsTh HaTypaJIbHBIC YHCIIA.

Pewienue mexcmoswvix 3adau

— Pemrate TekcTOBBIC 3aaUU apU(PMETHICCKAM CIIOCOOOM U C TIOMOIIBIO
OpPTraHU30BAaHHOTO KOHCYHOI'0 Iiepedopa BCeX BO3MOKHBIX BAPUAHTOB.

— Pemrate 3amaun, comepikaniye 3aBUCHMOCTH, CBSI3BIBAIOIINAC BEIHYUHEI:
CKOpOCTh, BPEMsl, PACCTOSHUE; [ICHA, KOJIMYECTBO, CTOUMOCTb.

— Hcnonp30BaTh KpaTKUE 3alKCH, CXEMbI, TAOIHIbI, 0003HAUCHUS TPU
pelleHUH 3a/1ay.

— HOJ'II:?;OBaTbCSI OCHOBHBIMH CIUHUIIAMU I/I3MepeHI/IH: LCHBI, MAacCCHI,
paCCTOHHI/Iﬂ, BpeMeHI/I, CKOpOCTI/I; BI)Ipa)KaTI) OOHU CAWHUIBI BCIINYHNHBI qepe3
JIpyTHe.

— W3Brekars, aHAJIN3UPOBATh, OIIEHMBATH nH(pOPMAILIHIO,
MPEACTABJICHHYI0 B TaOIMIle, HA CTOI0YATOM gUAarpaMMme, HHTEPIPETHPOBATH
[IPEACTABJICHHBIC JaHHbBIC, NCII0Ib30BAThH JAHHBIC P PEIICHUH 3a/1ad.

Haznaonaa zeomempus

— [Tonb30BaThCst TEOMETPUIECKUMH TTOHSITUSIMU: TOYKA, TPsiMasi, OTPE3OK,
Jyd, YTOJI, MHOTOYT OJIbHUK, OKPYKHOCTb, KPYT.

— [TpuBOAMTH TPUMEPBI OOBEKTOB OKPYKAIOLIETO MUPA, HMEFOIITHX
(hopMy H3yUCHHBIX T€OMETPUIECKUX (pUTyp.

— HMcrionp30BaTh TEPMUHOIIOTHIO, CBSI3AHHYIO C YIIIAMH: BEpIINHA
CTOPOHA; C MHOT'OYT'OJIbHUKAMH: YTOJI, BEPIINHA, CTOPOHA, INATOHAJb; C
OKPYKHOCTBIO: PaJIyC, ANAMETP, LICHTP.
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— H300pakaTh U3ydeHHbIE TeOMETpUIEeCKUe GUTYPhl HA HETMHOBAHHOMN U
KJIETYATOM Oymare ¢ MOMOIIBIO IUPKYJISI U TUHEHKH.

— HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C
MOMOIIIBIO JTMHEHKH, CTPOUTh OTPE3KH 33JaHHON JJTHHBI, CTPOHTH OKPYXHOCTh
3aJ]aHHOTO Pajnyca.

— Hcronb30BaTh CBOMCTBA CTOPOH M YITIOB MPSIMOYTOJBHHKA, KBaIpaTa
JUTSL KX TTOCTPOEHHSI, BBIYUCIICHUS IUIONIAU U TIEPUMETPA.

— BbIunciTh IEPUMETP | IUIOMIAb KBAJpaTa, NPSIMOYToibHUKA, QUTYD,
COCTaBJIEHHBIX W3 MPSAMOYTOJILHUKOB, B TOM 4uclie (GUryp, n3o0pak€HHbIX Ha
KJIeTYaToi Oymare.

—_— ITonp30BaTbCss OCHOBHBIMM MCTPUYCCKUMU €AWMHHUIAMU HU3MEPECHUA
JUIMHBI, TJTOIIaIW; BbIpaXaTb OAHU €IMHUIBI BEIMYUHBI Y€PE3 APYTIHUE.

— PacnosHaBath MapaiuieNenuesn, Ky0, HCIOIb30BATH TEPMHUHOIOTHIO:
BepIIMHA, PeOpPO I'paHb, U3MEPEHUs; HAXOAUTh M3MEPEHHs Napaulelenuie/a,
KyOa.

— Boruncnats 00bEM Kyba, napanienenunesaa no 3aJaHHbIM U3MEePEHUSIM,
TMOJIB30BATHCS SAMHHUIIAMH U3MEPEHUs 00bEMa.

— Pemiats HeclOXKHbBIE 331240 Ha U3MEPEHUE M€OMETPUUECKUX BEJIHMYMH B
MPAKTHYECKUX CHTYAI[HSIX.

6 KJ1acc

Yucna u evluucnenus

— 3HaTh ¥ MOHUMATh TEPMHUHBI, CBI3aHHBIE C PA3TMYHBIMU BUIAMH YHCEI
U croco0aMM WX 3aINCH, MEPEeXOANUTh (€CIH 3TO BOZMOXKHO) OT OTHOH (OPMEI
3alMCH YMCia K IpYroi.

— CpaBHUBAaTH W YINOPSIOYMBATH IENbIE 4YNCIA, OOBIKHOBEHHBIC U
JIeCSITHIHbIE APOOHU, CPAaBHUBATH YHCIIA OHOTO M PA3HBIX 3HAKOB.

— BbimonHATh,  coderas  yCTHbIE M IHUCbMEHHbIE  IPUEMBL,
apupMeTnyeckne JEHCTBUS C  HATypalIbHBIMM W LEJBIMH  YHCIAaMH,
OOBIKHOBEHHBIMH M JIECSATUYHBIMH  JPOOSIMH,  TIOJOXHTEIbHBIMH W
OTPHULIATEIILHBIMU YHCIIAMHU.

— BbIuncnaTh 3Hau€HMS YMCIOBBIX BBIPAYKECHUH, BBIIONHITH NPUKUAKY U
OLEHKY pe3y/nbTaTa BBIYMCICHHMH; BBINOIHATE NPEOOPa3OBaHUSI YHCIOBBIX
BBIPa)KCHUI HA OCHOBE CBOMCTB apU(METHUECKHUX EHCTBHH.

— COOTHOCHUTB TOUKY Ha KOOPAMHATHOH NMPSIMOH C COOTBETCTBYIOIIUM €l
YHUCIIOM M M300pakaTh YMCIIa TOYKAMU Ha KOOPAWHATHOM MPSIMOiA, HAXOIUTh
MOJIyJIb YHUCIIA.
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— COOTHOCHUTD TOYKH B MPSIMOYT'OIBHON CHCTEME KOOPJUHAT C KOOPAMHATAMHU 3TOH TOYKH.
— OKpYTTIATH HEeNbIe YHCIa U IeCATUIHBIE IPOOH, HAXOIUTh MPHUOTIKEHUS YHCET.
Yucnoevle u OyKeeHHblE GbIPAIHCEHUS
— [Tonumate ¥ ynmoTpeOnATh TEPMHUHBI, CBA3aHHBIC C 3aIMCHIO CTENEHM YHMCIA, HAXOAUTH KBaApaT W KyO YHCia, BBIYUCIATH
3HAYECHHUS YHCIIOBBIX BBIPAXKECHUH, COEPKANIIUX CTCTICHH.
— [Tonmp30BaThCs MPU3HAKAMHE JSTUMOCTH, PACKIIAIBIBATh HATYpPAJIbHBIC YHCIIA HA IPOCTHIC MHOKHUTEIH.

— [Tonb30BaThCst MacIITAOOM, COCTABIIATH MPOMOPIMN U OTHOIICHHUSI.
— Hcnonp3oBaTh OyKBBI [UTs 0003HAUEHHS YMCEN TIPH 3aITMCH MATEMAaTHIECKUX BBIPAKEHHH, COCTaBIISITh OYKBEHHBIC BBIPAKECHUS

1 (popMyIbl, HAXOANTH 3HAUCHHSI OYKBEHHBIX BBIPAXKEHHH, OCYIIECTBIISAs HEOOXOIMMbIE TIOICTAHOBKH U IIPE00pa30BaHMS.
— HaxoauTs HEeM3BECTHBIM KOMIOHEHT PaBEHCTBA.

Pewenue mexcmoesvix 3aoau

— Pemrate MHOTOIIIarOBBIC TEKCTOBBIE 3a1a9X apU(METHISCKIM CITOCOOOM.

— Pemrats 3a1a4um, CBSI3aHHBIE C OTHOIICHHUEM, TIPOIIOPIIHOHATEHOCTHIO BETMYHH, TIPOIEHTAMU; PEIIaTh TPH OCHOBHBIC 3aa49l Ha
JpOOH ¥ MPOIICHTHI.

— Pemrate 3amaum, comepikamipe 3aBHCHMOCTH, CBS3BIBAIOIIME BEIUYHHBI: CKOPOCTH, BPEMs, PACCTOSHHUE, IIEHA, KOIHUYECTBO,
CTOMMOCTB; MPOU3BONUTEIFHOCTD, BpeMs, 00bEMa pabOTHI, HCIIONB3YS apu()METHUCCKUE NCHCTBUS, OIICHKY, MPUKHJIKY; ITOJIb30BaThCS
SIMHUIIAMH U3MEPCHHS COOTBETCTBYIOMIIX BEIUIHH.

— CocTaBisiTh OYKBEHHBIC BRIPAXKCHHUS 10 YCIOBHUIO 3aa4H.

— W3pnekath wuH(OpMAIMIO, MPEACTABICHHYI0 B TaONWIaX, HAa JIMHCHHOW, CTONOYATOW WJIM KPYroBOH JHarpamMMax,
HMHTEPIIPETUPOBATH MPEACTABIIEHHbIE JaHHbIE; UCIIOIb30BATh IaHHBIE MIPU PEIICHUH 3a]1a4.

— IIpencraBiasTe HHPOPMALIUIO C IIOMOIIBIO TAOJIHIL, THHCHHOM U CTOIOYATOW AUATPAMM.

Haznaounana zeomempus
— [IpuBoguTe mnpuUMEepsl OOBEKTOB OKPYXKAMOIIEIO MHPA, UMEIOIIUX (OPMY H3YYCHHBIX T'€OMETPUYCCKUX IUIOCKHX U

MIPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U CHMMETPUYHBIX (QHUTYD.
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— MN3o0paxaTh C TOMOIIBIO MUPKYJIS, JTUHEHKH, TPAHCIOPTHpPA HAa HEIMHOBAHHOW W KJIETYATOW OyMare M3ydeHHbIC IIIOCKHE
reoMeTpudeckre GUrypsl U KOHPUTYpAIUU, CAMMETPUIHBIE (PUTYPHI.

— [Tonmp30BaThCs TEOMETPUICCKUMHU TIOHSITHAMHU: PaBEHCTBO (PUTYp, CHIMMETpHS; HCIIOIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C
CHMMETpHEH: OCh CHMMETPHH, IICHTP CHMMETPHH.

— HaxomuTh BeTHYUHBI YTI0B U3MEPEHHEM C MTOMOIIBI0 TPAHCIIOPTHPA, CTPOUTH YIIIBI 3aJaHHOH BETHMYUHEI, TIOTH30BATHCS MPH
peIIeHNH 33724 TPaIyCHON MEpPOil YIIIOB; PACIIO3HABATH HAa YSPTEKAX OCTPHIH, MPSIMOM, pa3BEPHYTHIN U TYIOH YIIIBL.

— BbauciATe [UIMHY JTIOMAHOW, MEPUMETP MHOI'OYTOJIBHHKA, IONB30BATHCSA COMHUIAMH H3MEPCHHS UTHHBI, BBIPAXKATh OIHU
CIMHUIIBI H3MEPCHUS JUTUHEI 4epe3 IpyTHe.

— Haxomuth, nucnomnb3yst yepTEXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKAY JABYMSI TOUKAMH, OT TOYKU J0 MPSMOM, ATMHY NYTH Ha
KBaJIpaTHOM CETKe.

— Bbrauciiate mwiomanas GUryp, CoCTaBICHHBIX U3 MPSIMOYTOIBHUKOB, HCIIOIh30BaTh Pa30UeHUE Ha TIPSIMOYTOJIbHUKH, Ha PaBHBIC
(burypsl, 1ocTpauBaHUEe 0 NPSIMOYTOJIBHUKA; MTOJIb30BATHCS OCHOBHBIMH CIUHUALIAMH M3MEPCHUS IUIOMIA/IN; BHIPAYKATH OJHU CIMHUIIBI
U3MEpeHus TIOLIa1 Yepe3 apyrue.

— PacrioznaBaTh Ha MOJCHAX M HW300pPAKCHHUAX MHUPAMHUIY, KOHYC, HHIMHAP, UCIOJIB30BaTh TCPMUHOJIIOTUIO: BEpIIMHA, PEOPO,
rpaHb, OCHOBaHME, Pa3BEPTKA.

— M3o0paxaTh Ha KJIETYATON Oymare mpsiMOYTOJIbHBIN TapajieenuIie].

— Brrancnate 066EM IpAMOYTOIBHOTO TTapalIeennIesa, Kyoa, monb30BaThCsl OCHOBHBIMHU €IMHUIIAMHI U3MEPEeHUST 00BbEMa; BB

— Pemrats HECTOXKHBIE 3a]a9M HA HAXOXKICHNE TCOMETPHIECKUX BETUINH B MPAKTHICCKUX CHTYAIHSX.

146.8. B cbemepanbHbiXx M pervoHaneHbIX Mpoueaypax OUeHKW kadecTBa 0OOpa3oBaHWs UCNOMb3yeTcs nepedeHb
(kogudukatop) pacnpedeneHHbIX Mo  Knaccam npoBepsieMblx TpeboBaHW K pesynbTataM OCBOEHUS OCHOBHOM
obpaszoBaTenbHON NPorpaMmMbl OCHOBHOIO 06LLEero o6pa3oBaHns U 3NIEMEHTOB COAEPXKaHMSA N0 MaTeMaTHKe.

Tabnuua 11
24



lMpoBepsiemble TpeboBaHMA K pe3ynbTaTaM OCBOEHUSA OCHOBHOM
obpasoBarenbHoOn nporpamMmmsl (5 knacc)

Kog lMpoBepsieMble NpegMeTHbIe pe3ynbTaThl OCBOEHUS OCHOBHOM
3epsieMoro | obpasoBaTenibHOM NporpamMmmMbl OCHOBHOro obLuero obpasoBaHus
3ynbTata

1 Yucna n BbluncneHns

lMoHumaTb 1 npaBuiibHO yI'IOTpGGJ'IFITb TEPMUHbI, CBA3aHHbIE C

11
HaTypalbHbIMU YNUCIAMW, OObLIKHOBEHHBIMU N OECATUHMHBIMU ,ClpOGFIMVI

CpaBHuvBaTh 1 yNnopsiAoumBaTh HaTypanbHble Yucna,
1.2 CpaBHMBAaTb B NPOCTENLLMX CryYasx 06bIKHOBEHHbLIE Apobu,
necsaTudHble gpodn

CoOOTHOCUTbL TOYKY Ha KOOPAMHATHOM (YMCINOBOWN) NPSIMOM
C COOTBETCTBYIOLL MM €/ YMCITOM U M306paxaTb

1.3 . .
HaTyparnbHble Yucna TOYKaMu Ha KOOPAMHATHON (YNCNOBONR)
npsamomn

14 BbInonHaTe apudmeTnyeckue 4eNCTBUSA C HAaTyparnbHbIMU

' yncnamu, ¢ O6bIKHOBEHHBIMM OPOOSMM B MPOCTEMLLNX CIlydasx

15 BbINonHATL NPOBEPKY, NPUKNAKY pe3ynbTaTa BblYUCTIEHUN
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1.6

OkpyrnsaTb HaTyparbHble Yucna

PeweHne TekcToBbIX 3a4a4

21

PelwaTb TekcToBbIE 3aga4n apVI(bMeTVI‘-IeCKI/IM crnocobom u

C NOMOLLbKO OPraHM30BaHHOIoO KOHE4YHOro nepe6opa BCEX BO3MOXHbIX

BapnaHTOB

2.2

PewaTb 3agayu, cogepxallye 3aBUCUMOCTU, CBA3bIBaOLLNE
BENUYUHBI: CKOPOCTb, BPEMS, pacCTOsiHUE, LieHa, KONM4ecTBo,
CTOMMOCTb

2.3

VMcnonb3oBatb KpaTkue 3anucu, cxembl, Tabnuubl, 0603Ha4YeHns
npw peLueHnn 3agad

2.4

lMNonb3oBaTbCA OCHOBHLIMY eAnHULLAMN N3MepeHUA: LieHbl, MaccChl,
PacCToAHUA, BpeMeHN, CKOPOCTW, BbipaXaTb OAHN eANHULIbI
BeJIM4YNHbI Yepe3 apyrue

25

M3BnekaTb, aHanM3npoBaTb, OLEeHUBaTb MHGOPMaLIUIO,
npeacTaBrfeHHyo B Tabnuvue, Ha ctonbyaTon anarpamme,
WHTeprpeTUpoBaThb NpeacTaBreHHbIe AaHHbIe, UCMOMNb30BaTb
AaHHble Npu peLLeHnn 3agay

HarnagHasa reomeTtpus
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Nonb3oBaTtbcs reoMeTpn4eCKUMUn NOHATUAMU. TOYKa, NpAamMasn,

3.1
OTPE30K, Myd, Yron, MHOIOYrofbHUK, OKPY>KHOCTb, Kpyr
3.2 MpuBOAUTL NPUMEpPLI OBBLEKTOB OKpYXatoLLero Mupa,
' nUMerLLnX (opMY M3YHEHHBIX reOMETPUYECKMX puryp
VMcnonb3oBaTb TEPMUHOMOMMIO, CBA3AHHYIO C YrnaMu: BepLunHa
3.3 CTOPOHA; C MHOrOYroflbHUKaMu: yron, BepLunHa, CTopoHa,
AuaroHarb; C OKPY>KHOCTbIO: paaunyc, oMameTp, UeHTp
34 M300paxaTb n3y4yeHHble reomeTpudeckmne urypbl Ha
' HEeMNMHOBaHHOW 1 KneT4yaTon Bymare ¢ NOMOLLBIO LIUPKYNSA U JIMHENKN
HaxoguTb AOnuHbI OTPE3KOB HEMNOCPEACTBEHHbIM U3MEpeHneM C MNOMOLLbIO
35 NIMHEWKKN, CTPOUTL OTPE3KMN 3a4aHHOMN OJIUHBI; CTPOUTL OKPYXXHOCTb
3aaHHoro paguyca
36 VMcnonb3oBaTb CBOMCTBA CTOPOH UM YriioB NPsiIMOYrofibHYKa,
' KBagpaTa Ons UX NOCTPOEHUS, BblYUCEHNS NnoLwiaaun n nepumeTpa
Bbluvcnate nepumeTp M nnowaab KBagparta, MpsMOyronbHuKa, duryp,
3.7 COCTaBIIEHHbIX U3 MPAMOYrofibHUKOB, B TOM Yucne duryp,
n300paxXeHHbIX Ha KneTyaTon bymare
38 Monb3oBaTbCA OCHOBHLIMU METPUYECKUMU eAnHULAMU

N3MepeHuna AnnHbl, nnowann; Bblipaxatb 0aHN e ANHULbI
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BENUYMHbBI Yepes apyrve

PacnosHaBaTb napannenenunen, Ky6, Mcnosfib3oBaTb TEPMUHONOIMIO: BepLUnHaA,
3.9 pebpo, rpaHb, N3MepPEeHs; HaxoaAUTb U3MepPeHUs Napannenenuneaa,
Kyba

Bbluncnsate o6bem Ky6a, napannenenunega no 3agaHHbIM

3.10
N3MepeHunam, nosib3oBaTtbCA eanHnuamMmm n3aMmepeHua obbema

PellaTb HECNOXHbIE 3a4a4n Ha N3MepeHne reoMmeTpudecKmx
BEJIMYMH B NMPAKTUYECKNX CUTYaLUAX

3.11

Tabnvua 11.1

lMpoBepsemble anemeHTbl cogepxaHus (5 knacc)

Koa [MpoBepsieMbIli aNEMEHT coepKaHusi

1 HatypanbHble ynicna u Hymnb

HaTtypanbHoe yucno. Pag HaTypanbHbix Yucen. Yucno 0.
11 N3ob6pakeHne HaTyparbHbIX YMCEN TOYKaMUN Ha KOOPOUHATHOW
(4mcnoBon) npsaAmon
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1.2

Mo3numnoHHas cuctema cuncneHus. Pumckas Hymepaums.
JecaTnyHas cuctema cyncneHms

13

CpaBHeHme HaTypanbHbIX YUCen, cpaBHEeHME HaTyparibHbIX HUACEN
C Hynewm. OprrneHme HaTyparibHbIX Ynucen

1.4

CnoxeHwue, Bbl4MUTaHKE, YMHOXeHue n geneHne HatyparbHbIX

yncen. CBoOMCTBO HYIA NPpU CIoXeHuu, CBOWMCTBA HyIna n

eanHnubl Npnu  YMHOXEHUN. I'IepemeCTMTeanoe M coyeTaTenbHOe CBOWCTBA (3aKOHbI)
CITOXXEeHUA N YMHOXEeHUd, pacnpenenmresibHoe CBOWCTBO (38KOH)

YMHOXEHNA

15

Ucnonb3oBaHue BykB Anst 0603Ha4YeHUs1 HEM3BECTHOMO
KOMMOHEHTA W 3an1cu CBOMCTB apuUPMeTUYECKUX OENCTBUN

1.6

Jdenutenu n kpaTHble YNCna, pas3noXeHNne Ha MHOXUTENN.
MpocTble 1 cocTaBHble Yncna. MNMpuaHaku genumocTu Ha 2, 5,
10, 3, 9. [leneHune ¢ octaTkoM

1.7

CTeneHb C HaTypalbHbIM NOKasaTesrieM. 3anucb Ynucna B Buae
CYMMbI pa3pAagHbiX criaraeMblX

1.8

Yucnosoe BblpaxkeHue. BeluncrneHme s3Ha4eHUn YMCnoBbIX
BblpaXX€HUW, MOPSAOK BbIMNOMHEHUS OEeUCTBUA. Wcnonb3oBaHve MpU  BbIYUCTIEHUAX
nepemMecTUTESNIbHOIo U CoveTaTENbHOro CBOMCTB (3aKOHOB)
CIOXEeHUA N YMHOXeHud, pacnpegennteribHoro cBoWCTBa
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YMHOXeHUA

Opobun

2.1

MpepcTaBneHune o opobu kak cnocobe 3anncu YacTn BENNHUHDI.
OObIkHOBEHHbIE Ap0o6U. MpaBunbHLIE N HENpPaBUSbHbIE OpPObW.
CwmeluaHHas apobb, NpeAcTaBreHne cMellaHHon apobu B Buae
HenpaBuWIbHON ApoOY 1 BbiAeneHWe Lenow 4acTu Yymicna m3
HenpaBunbHon apobun. 3obpaxeHne gpobei ToukaMmm Ha
4YMCNOBOW NPAMON

2.2

OcHoBHoe cBomncTBo Apobu. CokpalleHue apoben.
MpuBegeHne opodbu k HoOBOMY 3HaMeHaTent. CpaBHeHue apoben

2.3

CnoxeHvne u BbluuTaHWe Opoben. YMHOXeHue 1 geneHve Opoben, B3auMHO-0OpaTHble
apobu. HaxoxaeHne YacTu Lernoro 1 Lenoro rno ero 4actu

2.4

HecatnyHasa 3anucb gpobei. MNpeacrtaBneHne gecatudHon apobu B Buae 06bIKHOBEHHOMN.
M300paxeHne gecaTuyHbiX gpoben Toukamm

Ha
yucrioBon npsiMon. CpaBHeHUE OeCATUYHbBIX Opoben

2.5

ApndmeTnieckue 4encTBmsa ¢ AeCATUYHBIMU Apobsmu.
OxkpyrneHue gecatudHbIx gpoben
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PelwueHne TekcToBbIX 3a4au

3.1 |PelueHne TEKCTOBLIX 3ada4 apnupmeTm4eckmm cnocodom
3.2 PeweHne normyeckux 3apad. PelieHne 3agay nepebopom BCeX BO3MOXHbIX BapuaHTOB.
' Mcnonb3oBaHue npu pelleHn 3agay Tabnuu n cxem
PelleHune 3agay, cogepkalimx 3aBUCMMOCTU, CBA3bIBalOLLME
BEJIMYUHBI: CKOPOCTb, BPEMSI, PAaCCTOSIHME, LIEHY, KOSTIMYECTBO,
3.3 CTOMMOCTb. EQMHMUBI M3MepeHnsi: Macchbl, 00bema, LieHbI,
pacCTOSAHUS, BPEMEHMU, CKOpoCcTU. CBA3b MeXay eanHnLamm
N3MEepPEHNst Kaaon BENNYMHBI
3.4 |PelueHne OCHOBHbIX 3a4ay Ha apobu
3.5 |lpencTtaBneHue AaHHbLIX B BUAE Tabnuu, ctonbyaTtbix AnarpaMmm
4 HarnagHasa reomeTtpus
HarnagHele npegcrtaBneHnsa o ourypax Ha MfoCKOCTU: TOYKa, nNpsiMas, OTpes3ok, Nyd, yron,
4.1 |nomaHasi, MHOrOyrosibHUK, OKPY>KHOCTb, Kpyr. Yron.
[MpsiMmon, oCTpbLIN, TYNOW U pa3BepHYTLIN Ykl
OnuHa oTpeska, MeTpudeckme eauHuLbl AnNuHbl. OnvHa
4.2 | nomaHon, nepMMeTp MHOroyronbHuka. iamepeHue n noctpoeHue

yrnoB C NOMOLbK TpaHCNopTUpa
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4.3

HarnagHele npeacTaBneHus o urypax Ha rnrocKoCTu:
MHOroyroJibHUK, NpAMOYroJfibHUK, KBaapaT, TPeyroribHUK; O
paBeHcTBe curyp

4.4

N3ob6paxeHune uryp, B TOM YUCIe Ha KneTyaTon dymare.
MocTpoeHne KoHUrypaumm ns Yacten NPAMon, OKPYXXHOCTH

Ha HeNMHOBaHHOW 1 knet4yaTon bymare. Vicnonb3oBaHne CBOWMCTB
CTOPOH U YrroB NpsiMOyrofibHWKa, KBagpaTta

4.5

Mnowaab NPSAMOYroflbHUKA U MHOTOYroSTlbHUKOB, COCTaBIEHHbIX U3
NPSIMOYroNibHUKOB, B TOM Yucrie ouryp, nsobpaxxeHHbIX Ha
knetyaTton 6ymare. EguMHMLbI nsmepeHus nnowlaau

4.6

HarnagHble  npeactaBneHMss O MPOCTPAHCTBEHHbIX  dourypax:

napannenenvnea, kyd, mHororpaHHukn. 3obpaxeHune
NpoCTEeNLNX MHOrOrpaHHWKOB. Pa3sepTku kyba n
napannenenvnega. CosgaHne Moaenen MHOrorpaHHUKOB
(n3 6ymaru, NPOBOSIOKW, NNACTUAMHA U APYrMX MaTepuaros)

NPSAMOYrOfbHbIN

4.7

O6beM NpsMoyronbHOro napannenenuneaa, kyoa.
EavHuLbl nsmepeHusa obbema

MpoBepsiemble TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS OCHOBHOM

obpasoBaresibHON nNporpamMmsl (6 knacc)
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Kog

MpoBepsieMble NpegMeTHble pe3ynbTaTbl OCBOEHMWS

npoBe | OCHOBHOW 0Bpa3oBaTesibHOW NPorpamMmbl OCHOBHOMO
psiemo | obuiero obpasoBaHusi
ro
pe3yrnb
TaTa
1 Yucna u BbluUCTIEHNSA
3HaTb N NOHMMAaTb TEPMUHbI, CBA3aHHbIE C Pa3NUYHbBIMK BMOaMmn 4Yncen u cnocobamm mx
1.1 |3anucu, nepexoanTb (eCnn 3TO BO3MOXHO)
OT O4HOW (hopMbl 3annUcK Ymcna K gpyron
CpaBHvBaTh 1 ynopsgodmnsaTth Lenble y1icna,
1.2 OObIKHOBEHHbIE U AeCATUYHbIE Apobu, CpaBHMBATL YMcna
O HOro 1 pa3sHblX 3HAKOB
BbInonHaTb, coveTast yCTHble U NMMCbMEHHbIE MPUEMBI,
apudmeTnyeckne 0ENCTBMSA C HaTypanbHbIMA U1
1.3 | uenbiMu Yucrnamm, OObIKHOBEHHBIMU 1
OECATUYHBIMU ApoBSMU, NONOXKUTENBHBIMU U
oTpyLaTENBHBIMU YUCIaMK
14 Bbluncnsitb 3Ha4e€HUS YNCMNOBbIX BblpaXXEHWI, BbINOMHATb

MPUKMAKY W OLEHKY pe3ynbTaTta BblHUCIIEHUN,
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BbIMOJTHATb npeo6pa30|3aHv|;| YUCINOBbIX Bblpa)KeHVIVI
Ha OCHOBE CBOWCTB apuUpmeTnyeckmx oencTeum

OprFJ'IFlTb venbie Yncna n aecATn4dHble ,El,p06I/1, HaxoaunTb

1.5
NpUBNMXeHNs Yncen
COOTHOCUTbL TOYKY Ha KOOPAUHATHOW MNPSAMOK C
16 COOTBETCTBYIOLLUM €W YUCITOM U n3obpaxaTb Yncna
) TOYKaMu Ha KOOPAUHATHOW NPSIMOW, HaXOAWUTb MOAYIb
yucna
17 COOTHOCUTbL TOUKY B MPSIMOYTrOfIbHOW CUCTEME KOOpAMHAT
' C KoopAuHaTamm 3TON TOUKK
18 OxkpyrnaTb Lenble Yncrna u gecatudHble Apobun, HaxoauTb
) NpUBNMXeHns Yncen
2 Yuncnosble 1 OYKBEHHbIE BblpaXXeHUs!
lMoHMMaTb 1 ynoTpednsaTb TEPMUHBI, CBSA3AHHbIE C
21 3anunCbio CTENEHM YKUCTa, HAXoOAUTb KBaaparT v Kyb uucna,
) BbIYUCTIATH 3HAYEHMS YNCTIOBLIX BbIPAXXEHWI, COAepXKaLlux
cTenexun
29 Monb3oBaTbCcsa NpU3Hakamm ENMMOCTHU, packnaabliBaTb

HaTypalbHble Y1CNa Ha NPOCTble MHOXUTEIN
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Monb3oBaTbca MacwTabom, cocTaBnATe NPONOPLUM 1

2.3
OTHOLLEHUs
Mcnonb3oBatb 6ykBbl A8 0603HaYeHUs vymucen npu
24 3anMcu MateMaTUYECKMX BblPaXKEHUIA, COCTaBMATb
) OYKBEHHbIE BblpaXXeHUs 1 POPMYIbl, HAXOAUTb 3HAYEHUS
OYKBEHHbIX BblpaXkeHui
2.5 |HaxoaunTtb HEN3BECTHbIN KOMMNOHEHT paBeHCTBA
3 PelwueHne TekcToBbIX 3a4au
31 Pewatb MHOrowaroBble TEKCTOBbIE 3a4a4uM apuPMeTNIeCckum
) cnocobom
PelaTtb 3agayun, cBA3aHHbIe C OTHOLLEHUEM,
3.2 NPOMOPLMOHANBHOCTLIO BENMNYMH, NPOLIEHTaMM, peluaTtb
TPM OCHOBHbIE 3a4a4M Ha ApoOuM 1 NPOLIEHTbI
Pelwatb 3agauu, cogepxaline 3aBUCUMOCTH,
CBSI3bIBAOLLME BENMYUNHBI: CKOPOCTb, BPEMSI, PacCTOsIHME,
33 LeHy, KONTIMYECTBO, CTOMMOCTb, NMPOM3BOAUTESNIBHOCTD,

BpeMs, 00bem paboTbl, NCNOMb3Yys apudmMeTniecKme
OENCTBMS, OLIEHKY, NPUKMAKY; NOMb30BaThCA
eanHnuamMmm naMmepeHmna cooTBeTCTBYOLLUX BEJTUYUNH
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3.4

CocTaBnsaTb 6yKBeHHbIe BbIpa>XeHnA no ycrnosuio 3agayu

3.5

MsBnekatb nHdopmaumio, npeacTaBrneHHyo B
Tabnuuax, Ha NIMHEeHON, cTonbyaTon nnn

KpyroBown guarpammax, MHTepnpeTupoBaTb
npeacTaBrieHHble AaHHble, UCMOMb30BaTb AaHHbIE NpU
pelueHnn 3agad

3.6

MpeacraBnaTb MHGOPMAaLMIO C MOMOLLBbIO Tabnuu,
NMHEWHON 1 cTonb4YaTon gnarpaMmm

HarnagHasa reomeTtpus

4.1

MpuBOAMTE NPUMEPLI OBBEKTOB OKPYXKAaKOLLIEro MUpa, UMeLLMX
HOPMY N3YyYEHHbBIX FEOMETPUYECKUX NIOCKUX U
NPOCTPAHCTBEHHbLIX OUryp, MPUMEpPLI PaBHbIX U

CYUMMETPUYHbIX OUryp

4.2

MN306paxaTb C MOMOLLbIO LIMPKYIS, JIMHENKM, TpaHCnopTupa Ha
HENMHOBAHHOW 1 KreTyaToi Gymare U3y4eHHble Niockue
reoMmeTpuyeckue urypbl 1 KOHUrypauum, CUMMeTpUYHbIe

dourypbl

4.3

Monb3oBaTbCst reOMEeTPUHECKUMU NOHATUSMU: PABEHCTBO
duryp, CUMMETPUS; UCMONb30BaTb TEPMUHOSIOTUIO,
CBSI3aHHYIO0 C CUMMETPUEIA: OCb CUMMETPUM, LIEHTP
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cMMMETPUN

4.4

Haxoautb BENUYMHBLI YrNOB N3MEPEHNEM C MOMOLLbIO
TpaHcnopTupa, CTPOUTb Yriibl 3a4aHHON BENUYUHBI,
NnonbL30BaTbCsA NpU peLleHnn 3agad rpagycHon Mepon
YrnoB, pacrno3HaBaTb Ha YepTexax OCTPbI, NPAMOMN,
pa3BepHYTbIN N TYNOW Yribl

4.5

Bbluncnatb ONnHY J'IOMaHOVI, nepumeTp

MHOroyroJibHuKa, nosib3oBaTbCA eaUHULaMn NSMepeHnA
OJTMHbI, BblpaXaTb OAHU eOWNHNLblI NAMEPEHNA OJTNHbI Yepes3
npyrve

4.6

Haxoautb, ucnonb3ys YepTeXHbIE MHCTPYMEHTbI,
pPacCTOAHUS: MexXay ABYMSA TOUYKaMu, OT TOUKM 0
NpsiMOW, ANVHY NyTU Ha KBaapaTHOM ceTke

4.7

BbluncnsaTe nnowanb uryp, CocTaBeHHbIX U3

NPSIMOYTOJIbHWKOB, UCMOMNb30BaTh pa3bueHne Ha

NPSIMOYTOJIbHUKK, Ha paBHble Urypsbl, oCTpanBaHme

[0 NPSIMOYroJibHMKA, NOMb30BaTbCA OCHOBHLIMU eAVHMULaMU
N3MepeHUs NMoLaaw, BelpaxaTb O4HWU eAUHWLbI U3MEPEHMS NoLaam
yepes gpyrve

4.8

PacnosHaBaTtb Ha MOAENsIX U U30OpaKEHMsIX NUpamMuay, KOHyc,
LUUNMHAP, UCMONb30BaTb TEPMUHONONUIO: BepLunHa, pebpo, rpaHb,
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OCHOBaHve, pa3BepTka

4.9 |U306paxaTb Ha kneTyaTom Gymare npssMoyronbHbIA Napannenenunes
4.10 Bbluncnsatb 06beM NpsAMOyronbHOro napannenenuneaa, kyba,
' Nnosb30BaTbCA OCHOBHLIMUW eAVHULAMUN N3MepeHns obbema
411 PelwaTtb HeCcnoxHble 3agayun Ha HaxoXaeHne reoMeTpUYEeCKnX
' BEMWYMH B MPAKTUYECKUX CUTYaLUAX
lMpoBepsiemble anemeHTbl cogepxaHus (6 knacc)
Kog lMpoBepsieMbIli aNeMEHT coaep)KaHust
1 |HatypanbHble yucna
ApudmeTryeckme 4eNCTBUA C MHOFO3HAYHBIMW HaTypasibHbIMU
yncnamu. Ymcnosble BbIpaXXeHUsi, NMOPSOOK AENCTBUN,

1.1 |ucnonb3oBaHme ckobok. Ncnonb3oBaHue Npu BbIYUCTIEHNAX
nepemMecTuTenbHOro M COYeTaTeflbHOro  CBOWCTB  CIIOXEHUS N YMHOXEHMs,
pacnpegenuTenbHOro CBOMCTBA YMHOXEHNS

1.2 | OkpyrneHve HaTypanbHbIX Yucen
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Oenutenu n kpaTHble Yncna, HambonbLMn ObLWKUn aenuTens n

1.3
HaumeHbLlee obLlee KkpaTHoe. [lenumocTb CyMMbI U NPOM3BEAEHUS
1.4 | [deneHue c ocTaTKkoM
2 | Opobun
21 OObIKHOBEHHast ApoOb, OCHOBHOE CBOMCTBO Apobu, cokpalleHue
' apoben. CpaBHeHMe 1 ynopsgovmBaHue apoben
59 PelweHne 3agay Ha HaxoXaeHue YacTu OT LieSioro 1 Lienoro no ero
' yacTu. [lpobHoe Yncno Kak pesynbTaTt AeneHus
MpencraBneHne aecaTUYHOM Apobu B BUAEe OObIKHOBEHHOM
2.3 | opobu 1 BO3MOXHOCTb NpeacTaBneHnst 00bIKHOBEHHOM ApoOu B Buae
JecAaATUYHOMN
HecatnyHble Apobu n MmeTpudeckasi cuctema mep. ApudmeTndeckue
2.4 | pencTBUsi N YNCITOBbIE BbIPAXXEHUS C OObIKHOBEHHLIMU U AECATUYHBIMMA
apobsimn
o5 OTHoweHune. [leneHne B gaHHOM OTHoLeHun. MacLuTtao,
' nponopuus. MNpumMeHeHre NnponopLmin Npu peleHnn 3agay
26 MoHATHe npoueHTa. BbluMcneHme npoueHTa OT BENUYMHBI U

BeJIM4YUNHbI NO €€ MPOLUEHTY. Bblpa)KeHI/Ie npoLueHToB AECATUYHbIMN
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Apobsimu. PelueHne 3agay Ha NpoLueHThl. BeipaxkeHne OTHOLIEHUS
BEMWYUH B NPOLEHTaxX

MonoxutensHble 1 oTpuuaTenbHble YUcna

3.1

MonoxwutenbHble N oTpulaTensHble Yucna. Llensie yucna. Mogynb
yncna, reoMeTpuyeckasl UHTepnpeTauust Moaynsi Yncna.

N30b6paxkeHne yncen Ha KoopanHaTHOWM NPsiMOW. YNCNOBLIE MPOMEXKYTKM.
CpaBHeHue yucen

3.2

ApucmeTtryeckne AeNCTBUA C NONOXKUTENBHBIMWU N OTpULLATENBbHBIMU
Yyncrnamm

3.3

MpsimoyronbHas cucteMa koopamHaT Ha nnockoctu. KoopavHaTbl
TOYKM Ha NockocTu, abecuucca n opauHata. MocTpoeHne Touek u
churyp Ha koopaAMHaTHOM NNOCKOCTH

EyKBeH Hbl€ BblpaXXeHusa

4.1

lMpumeHeHue OykB ANst 3anncyn MaTeMaTUYECKMX BbIpaXKEHUI 1
npeanoxeHunin. CBoncTea apudmeTUieckmx AencTBuii. bykBeHHble
Bblpa)keHWs 1 YNCNOBbIe NOACTaHOBKW. BykBeHHbIE paBeHCTBa,
HaxoXXAeHue Hen3BeCTHOro KOMMOHEHTa

4.2

®opMynbl, hopMynbl NEpUMETpPa 1 NoLaamn NPSMOYronbHYKa,
kBagpaTta, o6bema napannenenunega u kyba
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5 PelueHne TekcToBbIX 3a4au
5.1 |PelleHne TEKCTOBLIX 3a4a4 apudMeTn4ecknm cnocobom
59 PelueHune nornyecknx 3agad. PelneHne 3agay nepebopom Becex
' BO3MOXHbIX BapnaHTOB
PeweHune 3agay, cogepXallinx 3aBUCUMMOCTM, CBS3bIBAOLLMX BENUYMHBI: CKOPOCTb, BpeM4,
paccTosHue, LeHa, Konm4yecTBo, CTOMMOCTb, NPOU3BOAUTENBHOCTD,

5.3 | Bpemsi, 06bem paboTbl. EANHMLLI M3MEPEHUST: MacCbl, CTOMMOCTM,
paccTosiHUS, BPpEMEHM, CKOpOoCTU. CBA3b MeXay eauHULLaMN U3MEepPEHNs
KakAon BENNYUHBI

54 PelwweHune 3agay, cBA3aHHbIX C OTHOLLEHNEM, MPONOPLIMOHANBHOCTBIO

' BEJTMYUNH, NPOLEHTaMM; peLLEHNEe OCHOBHbIX 3a4ay Ha Apobu 1 NPoLEeHTbI
55 OueHka v npukuaka, okpyrrneHue pesynbtata. CoctaBneHune
’ OYKBEHHbIX BbIpaXXEHWI MO YCIOBUIO 3agayn.

56 MpeacraBneHne gaHHbIX C NMOMOLLLIO Tabnuy, 1 guarpamm. Ctondyartbie
’ avarpamMmmbl. YTeHne Kpyrosbix gnarpaMmm
6 HarnagHasa reomeTtpus

6.1 Touka, NpsiMas, OTPe30K, fyd, Yrosi, ToMaHasi, MHOrOyrofbHUK,

YeTbIPeXyronbHUK, TPEYroNbHUK, OKPYKHOCTb, Kpyr
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B3aumHoe pacnonoxeHne AByX NpAMbIX Ha MJIOCKOCTWH,

6.2
napannesnbHble NpsiMble, NEPNEHAMKYNSAPHbIE NPSMbIE
6.3 M3mepeHune paccTosHUi: Mexay ABYMS TOYKaMK, OT TOUKM 4O NPSMON,
' ONVHa MapLupyTa Ha KBagpaTHOM ceTke
6.4 |VamepeHune 1 NoCTpoeHme yrnoB ¢ MOMOLLLIO TpaHcnopTupa
6.5 Buabl TpeyronbHMKOB: OCTPOYrofbHbIA, NPAMOYIOfbHbIA, TYMOYrofbHbIA, paBHOOEOPEHHbIN,
' PaBHOCTOPOHHUI
6.6 YeTbipexyronbHuK. [MpsiMoyronbHuK, KBagpaT: UCNONb30BaHMe
’ CBOWCTB CTOPOH, YrioB, AuaroHanemn
N306paxxeHune reomeTpmieckmx puryp Ha HeNMmMHOBaHHON Gymare
6.7 |C MCnonb3oBaHMEM LMPKYNS, IMHENKN, YrofnbHUKa, TpaHcnopTupa.
MocTpoeHus Ha kneT4yaTom Gymare
6.8 |lMepnmeTp MHOroyrosnbHuKa
MoHaTre nnowaan urypsl, eANHULLI U3MepeHns nnowanu.
6.9 | MpubnmxeHHoe namepeHue nnowanm ouryp, B TOM Y1cne Ha
KBagpaTHOW ceTke
6.10 | MpubnmwkeHHOoEe u3MepeHne ANUHbI OKPY>KHOCTK, NMoLLaan Kpyra

42




6.11

CvmmeTpus: ueHTpanbHas, oceBasi U 3epkanbHas. [octpoeHve
CUMMETPUYHBIX chUryp

6.12

HarnsaHble npeacTaBneHns o NpocTpaHCTBEHHbIX ourypax:
napannenenunea, kyd, npuama, nupamuga, KoHyc, LMnmMHap, wap v

cthepa. M3o6paxeHne NpocTpaHCTBEHHbIX ouryp. Npumepsl

pa3BepTOK MHOrOrpaHHUKOB, UMnuMHApa U KoHyca. Co3gaHue mMogener npoCTPaHCTBEHHBIX
duryp (M3 Gymaru, NpoBONIOKK, NNACTUNNHA U APYTUX MaTepuaros)

6.13

MoHaTMe obbema, eauHuLbI n3mepeHusi obbema. O6bem NPSAMOYTrOfIbHOrO
napannenenuneaa, kyéa

MpoBepsiemble TpeboBaHMA K pe3ynbTaTaM OCBOEHUS OCHOBHOM
obpasoBartenbHON NporpamMmmsl (7 Knacc)

Koa
npos
epsie
MOro
pesy
nbTa

Ta

MpoBepsieMble NpeaMeTHbIE pe3yrbTaThl OCBOEHWUSA OCHOBHOM
obpasoBaTtenbHON NporpaMmmMbl OCHOBHOIrO 06Lero obpasoBaHusi

Yucna n BblYUCTIEHUS
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BbinonHaTb, coveTas YCTHblE U NUCbMEHHbIE NPpUEeMbI,

1.1 2
apudmeTnyeckme eNCTBUsS C paunoHasnbHbIMU YCnamm
HaxoauTb 3HaYeHUs YMCMNOBbLIX BblpaXXeHWUN, MPUMEHSTb pa3HOOOpasHble
1.2 | cnocoObl 1 NPUEMbI BbIYUCIIEHUST 3HAYEHWIA A POOHBLIX
BbIpaXXeHUN, coaepXaLlnx 0bbIKHOBEHHbIE U AeCATUYHbIE ApobU
MepexoanTtb 0T 0AHOM POPMbI 3aNUCK YKUCeN K ApYron
13 (npeobpasoBbiBaTh 4ECATUHHYO Ap0Ob B OOLIKHOBEHHY!HO,
"~ | OObIKHOBEHHYIO B AECATUYHYIO, B YaCTHOCTU, B HECKOHEYHYIO
OECATUYHYI0 4pO0b)
1.4 | CpaBHuBaThb 1 ynopsagoumnBaTh paumoHanbHble Ynucna
1.5 | Okpyrnatb ynucna
BbINONHATL NPUKWAOKY M OLLEHKY pe3yrnbTaTta BbIYUCIIEHUNA, OLEHKY
1.6 |3Ha4YeHUN YUCIOBLIX BbIpaXXeHWNA. BbINONHATL A4ENCTBMSA CO
CTEMNEHAMMU C HaTypanbHbIMW NOKa3aTensamm
17 [MpuUMeHATE NPU3HaKNM OENUMOCTH, Pa3NIOXKEHNE HA MHOXUTENN
’ HaTyparbHbIX YMucen
PelwaTb NpakTUKO-OpNEHTMPOBAHHbIE 3a4a4M, CBA3aHHbIE C
1.8 |OTHOLWIEHNEM BENWYMH, MPOMNOPLMNOHANBLHOCTBI BEMNWYUH, NPOLEHTaMu, MHTEpPnpeTMpoBaThb

pe3ynbTaTbl pelweHnda 3agad ¢ y4eTomM orpaqueHMﬂ,
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CBSA3aHHbIX CO CBOMCTBaMU paccMaTpmuBaeMbIX 00beKkToB

2 | Anrebpaunyeckue BblpaxeHus
21 Mcnonb3oBaTb anrebpanveckyto TEPMUHONOMMIO U CUMBOJTUKY,
' NPYMEHSITb €€ B MPOLIECCE OCBOEHMSA y4ebHOoro maTepumana
29 HaxoguTb 3Ha4YeHnss OYKBEHHbBIX BbIPaXXEHUI NPU 3a0aHHbIX 3HAaYEHMSX
’ nepemMeHHbIX
23 BbinonHaTe npeobpaszoBaHma LLENOro BblpaXXeHs1 B MHOrOYneH
' npuBefeHnemM NogobHbIX crnaraemMblX, PackpbITUEM CKODOK
24 BbINONHATL YMHOXEHWE OAHOYNIEHA HAa MHOrOYNIEH U MHOroYreHa Ha
' MHOrouneH, NPUMeHsITbL (PopMyIbl KBagpaTa CyMMbI 1 KBagpaTa pa3HoCTU
OcylecTBnATL pa3noXeHne MHOTOYIEHOB Ha MHOXUTENMW C NMOMOLLbHO
2.5 | BblHECEHMS 32 CKOOKM OBLLEr0 MHOXMWTENS, TPYNMUPOBKN CriaraembiXx,
npvMeHeHnst OPMY COKPaLLEHHOTO YMHOXEHUS
26 MpumeHaTe Npeobpas3oBaHNs MHOrOYIEHOB AN PELLEHNs PasnuYHbIX
"~ | 3agad u3 matemaTtuku, CMEXHbIX NPeaMeTOB, U3 pearlbHON NPaKTUKK
57 Mcnonb3oBaTtb CBONCTBA CTENEHEN C HaTyparbHbIMU NokasaTensamMmm

Ans NpeobpasoBaHys BblpaXKeHWI
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YpaBHeHUs N HepaBeHCTBa

PelwwaTtb NnuHelHble ypaBHEHUS C OQHOW NepeMeHHON, NPUMEHSIS

3.1 |npaBuna nepexoga OT UCXOOHOrO YpaBHEHWS K PAaBHOCUITLHOMY eMY.
MpoBepATb, ABNSETCS FM YUCIIO KOPHEM YpaBHEHUS
39 MpuMeHATb rpaduyeckme MeToasl Npu peLleHn NMMHENHbIX YpaBHEHNIA 1
' MX cuCTeM
33 MogBvpaTte NpUMepkI Nap Yucen, ABMSIOWUXCS peLleHNEM NMHENHOTO
"~ | ypaBHeHusi ¢ AByMS NepemMeHHbIMN
CTpouTb B KOOPOMHATHOM MAOCKOCTU rpadduK NMHENHOTO YypaBHEHUS C
3.4 | oByMS nepeMeHHbIMU; NoNb3ysiCb rpadukomM, NMPMBOAUTE NPUMEPHI
peLleHns ypaBHeHUS
35 Pewatb cuctemsbl ABYX NMUHENHbIX YpaBHEHUI C ABYMS
' nepeMeHHbIMN, B TOM Yucne rpaduyecku
CocTtaBnsaTh M pellatb IMHEWHOE ypaBHEHWE UM CUCTEMY
3.6 | NMHENHbIX ypaBHEHUI MO YCNOBUIO 3afayu, MHTepnNpeTMpoBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a71a4u NoslydeHHbIN pe3yrnbTat
4 | KoopawvHaTtbl n rpadomkn. OyHKUMm
4.1 |W3obpaxaTb Ha KOOPAWHATHOW NPSMOW TOYKM, COOTBETCTBYIOLLNE
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3adaHHbIM KOOpAMHaTaMm, ny4du, oTpeskn, MHTepBalibl, 3annCbiBaTb
YYCrnoBble NMPOMEXYTKN Ha anre6pa|/|quKOM A3blKe

4.2 | OTMeyaTb B KOOPAMHATHON NNOCKOCTU TOYKM MO 3aaHHbIM KOOpAMHaTam
4.3 | CTpouTb rpadukmn NUHENHbIX OYHKUMA. CTpouTb rpaduk oyHKUMK Y = |X|
OnuckiBaTb C MOMOLLbIO (PYHKLWIA U3BECTHBIE 3aBMCMMOCTM MeXay

4.4 | Benu4MHaMU: CKOPOCTb, BPEMSA, PACCTOAHUE, LIEHY,
KOMNM4eCcTBO, CTOMMOCTb, NMPOV3BOAUTENIBHOCTL, BpeMSl, 00bem paboThbl
4.5 | HaxoguTb 3Ha4yeHne hyHKLMKN N0 3HAYEHWIO ee aprymeHTa
MoHumaTb rpadpmyecknii cnocod npeacTaBneHns M aHanmaa
4.6 | MHopmaLun, n3BnekaTb U UHTEPNPEeTUPOBaTL NHOPMAaLIMIO U3
rpacuKoB pearbHbIX MPOLLECCOB U 3aBUCMMOCTEN
5 | BeposATHOCTB M cTaTnCTMKa
YuTtaTb nHopmaumio, NpeacTaBrieHHyo B Tabnvuax, Ha
51 |AvYarpaMmax, npeAcTasnaTb AaHHbIe B BUAe Tabnuu, cTpouTb
"~ | amarpammbl (CTonbukoBble (CTONGYaTbIE) N KPYrOBbIE) MO Maccueam
3HavYeHun
59 OnucbiBaTb U MHTEPNPETUPOBATL pearbHble YUCIOBbIE AaHHbIe,

npencrtaBreHHble B Tabnuuax, Ha avarpammax, rpacbvu(ax
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Mcnonb3oBaTb ANA onucaHus AaHHbIX CTaTUCTUYECKNE

5.3 | xapakTepucTuku: cpegHee apndmMeTmyeckoe, Meaunana,
Haubonbllee 1 HaMMeHblLLee 3Ha4YeHus, pa3max
MmeTb npeacraBneHve O CriydamHOW M3MEHYMBOCTM HaA MpuMepax UueH, usmdecknx
5.4 |BENWYMH, aHTPONOMETPUYECKUX AAHHbIX, UMETb NpeacTaBneHne
O CTaTUCTMYECKOM YCTOMYMBOCTM
6 |leomeTpus
PacnosHaBaTb U3y4YeHHble reomeTpudeckmne urypebl,
onpeaendaTb X B3aUMHOE pacnosioxeHue, ndobpaxatb
6.1 |reomeTpuyeckme ourypbl, BoIMONHATbL YEPTEXM MO YCIOBMIO 3adaun.
M3mepsTb NMHENHbIE 1 YyrNoBble BENUYMHBI. PeliaTth 3agaym Ha
BblYMCNEHME ANNH OTPE3KOB N BENUYNH YrNOB
HenaTb rpybyto OLEHKY NIMHENHBIX U YTIOBbLIX BENVYUH NPEaMETOB
6.2 | B peanbHOW XN3HW, pa3mepoB NPMPOaHbIX 00bekToB. PasnuyaTb
pa3mepbl 3TUX 06 bEKTOB MO NOPSIAKY BEMUYUHDI
6.3 | CTpouTb YepTeXn K reoMeTpU4eCKM 3agadam
Monb3oBaTbCcsa NpM3HaKkamu paBeHCTBa TPEYroSIbHUKOB, UCMOb30BaTb
6.4 | Npu3HaKu n cBOMCTBa paBHOGEAPEHHbIX TPEYrOSIbHMKOB MPUY peLLeHnn

3agad
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6.5

MpoBoAUTL NOrMYecke PacCcyXaeHus ¢ UCNoNb3oBaHNeM
reoMeTpuYeckux Teopem

6.6

Monb3oBaTtbes npmn3Hakamun paBeHCTBa NPAMOYroJibHbIX
TPEeyroribHUKOB, CBOWCTBOM MeuaHbl, I'IpOBeJJ,eHHOVI K
rmnoTeHy3e NpAMOYrosfibHOro TpeyrosibH1Ka, B pelueHnum
reomMeTpunyeckmnx sagad

6.7

Onpepgenatb NapannenbHOCTb NPSIMbIX C MOMOLLBHO YIII0B,
KoTopble obpa3yeT ¢ HUMM cekyLlas. Onpenensitb napannenbHOCTb
NPSIMbIX C MOMOLLIbHO PaBEHCTBA PacCTOSIHWUIA OT TOYEK OOHOM
NPAMON A0 TOYEK APYron NpsiMomn

6.8

PewaTtb 3agayn Ha knet4yaton bymare

6.9

npOBO,EI,I/ITb Bbl4YNCINEHUNA N HAXOAUTb YNCI10OBbIE U 6yKBeHHbIe

3Ha4YeHua yrnoe B reoMmeTpu4eCkux 3agadax ¢ uCnosnb3osaHnNemM CyMMbl

yrnoB TpeyrosisHMKOB U MHOIoyroJibHMKOB, CBOWCTB yrnos, O6pa3OBaHHbIX npwn nepece4vyeHnn
OBYyX napannerbHbIX NPpAMbIX ceKyLu,e|7|. Pewatb npakTn4eckne 3agadun

Ha HaxoXxaeHwe yrrnos

6.10

BrageTb NOHATMEM reOMETPUYECKOrO MecTa ToYeK. YMeTb onpeaensitb
GUCCEKTPUCY yria U cepeauHHbIV NepneHanKynsip K 0TpesKy Kak
reoMeTpuyeckue MecTa Touek

6.11

dopmynupoBaTh onpegeneHns OKPY>KHOCTU U Kpyra, xopabl U
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AnameTpa OKPYXHOCTU, NONb30BaTbCH MX CBOMCTBAMU. YMETb
NPUMEHSITb 3TN CBONCTBA MNpU peLleHnn 3agad

6.12

BrnageTb NOHATMEM OMUCAHHOWM OKOMO TpeyrosibH1UKa OKPY>XHOCTU, YMEeTb
HaxoauTb ee LUEeHTP. [MNonb3oBaTtbeA d)aKTaMM O TOM, 4YTO 6I/ICC€KTpMCbI

yrnoB TpeyrosibHMUKa nepecekarTcA B OOHOM TO4YKE, M O TOM, uTO cepeauHHble

nepneHaunkynapbl K CTOpOHaM TpeyroJfibHUKa nepecekaroTcq B ofHOM
TO4YKe

6.13

BrageTb NOHATMEM KacaTeslbHOW K OKPY)XKHOCTH,
Mosib30BaTbCsl TEOPEMOM O NEePNEHAVKYIIAPHOCTU KacaTerbHON 1
paguyca, NpoBeAEeHHOr0 K TOYKE KacaHusl

6.14

Monb3oBaTbCs  MPOCTEMWIMMW  FEOMETPUYECKMMU  HEpaBEeHCTBaMK,  MOHUMATb
NPaKTU4ECKNIA CMbICIT

nx

6.15

MpoBOANTL OCHOBHbLIE FEOMETPMYECKME NOCTPOEHUSA C MOMOLLbIO
LUMPKYNS W NIMHENKK

MpoBepsieMble anemeHTbl cogepkaHus (7 knacc)

Kop,

lMpoBepsieMblin 3NEMEHT CoAepKaHUs
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Yucna v BbluUCIEeHnA

1.1

[pobun 0BbIKHOBEHHbIE U AECATUYHbIE, NEPEX0oa OT OAHOM POpPMbI
3anuvcu gpoben k gpyrow. lNoHATME paumoHanbHOro Ynena,
3anncb, CpaBHeHWE, ynopsagodmMBaHme pauoHanbHbIX Yucen

1.2

ApucmeTmdeckmne oencteua ¢ paunmoHanbHbIMK Yncnamu. PelueHne
3apad u3 peanbHON NpakTUKM Ha YacTu, Ha apodun

1.3

CTeneHb C HaTyparnbHbIM NOKasaTeneM: onpeaeneHue,
npeobpasoBaHuWe BblpaXKeHWI Ha OCHOBE onpeaeneHns, 3anmchb
OonbLUKX Yncen

1.4

MpoueHTbI, 3anvcb NPOLEHTOB B Buae Apobu n apobu B BUAE
NpoueHTOB. TpW OCHOBHbIE 3a4a4uM Ha NPOLIEHTBI, peLleHne 3agad u3
peansHOW NPaKTUKK

15

I'IpmmeHeHme NPU3HaKOB OEJNIMMOCTHU, pa3sioXKeHne Ha MHOXUTENn
HaTypalbHbIX YACE

1.6

PearbHble 3aBMCYMOCTM, B TOM YKMCIie NpsiMasi v obpaTHas
NpPoNopUMOHaNbLHOCTH

Anrebpandeckme BbipakeHus

21

I'IepemeHHble, 4Yyncnosoe 3Ha4YeHne BbipaXXeHua C rlepemeHHon.
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ﬂ,OI’IyCTVIM ble 3Ha4YeHunA nepemMeHHbIX

I'Ipep,CTaBneHme 3aBUCUMOCTU Mexay BenmininHamum B Buae

2.2
dopmynel. BeiuncneHuns no gpopmynam
53 MpeobpasoBaHune GYKBEHHbLIX BblpaXXEHWIN, TOXOECTBEHHO pPaBHbIe
) BblpaXXeHus
2.4 | ColicTBa CTeNeHM C HaTyparsbHbIM NokasaTenem
25 OpaHouneHbl 1 MHorovneHbl. CteneHb MHorouneHa. Cnoxexwe,
' BblYMTAHVE, YMHOXEHNE MHOrO4IEHOB
DopMyIbl COKpaLLEHHOrO YMHOXEHUS: KBaapaT CyMMbl 1 KBagpat
2.6 | pasHocTu. dopMyra pasHOCTU KBaapaToB. PasnoxeHne MHOrouneHos
Ha MHOXUTENU
3 | YpaBHeHus
31 YpaBHeHWe, KOPeHb YpaBHEHWS, NpaBuia NnpeobpasoBaHmust
' ypaBHEHWs, paBHOCUINbHOCTb YpaBHEHUI
32 JInHeHoe ypaBHeHWe C OAHON NEPEMEHHON, YNCIO KOPHEN NMUHENHOro
' ypaBHEHUs1, peLleHne NMHENHbIX YpaBHEHUIN
3.3 | CocraBneHuve ypaBHeHMWI NO YCNoBuio 3aga4vn. PelleHne TeKCToBbIX
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3a4ad C NOMOLLIbIO YpaBHEHUI

3.4 |JluHenHoe ypaBHEHME C ABYMSI NEPEMEHHBIMU U ero rpacdmk
Cuctema OByX NMHENHbIX YpaBHEHUI C ABYMSA NepeMeHHbIMU. PelleHne cuctem ypaBHeHUN
3.5 |cnocobom nopctaHoBkW. [puMepbl pelleHust TEKCTOBbIX 3adady C MOMOLLbK CUCTEM
YpaBHEHNI
4 | KoopavHaTtbl 1 rpadomkun. yHKUMM
4.1 | KoopguHaTa TOYKM Ha NpAMON
4.2 |Yucnosble NpoMeXyTKU. PaccTosiHne mexay AByMS TOUYKaMy KOOPAUHATHOM NpsiMONn
43 Hpﬂmoyroan?Q cuctema koopguHat, ocu Ox m Oy. Abcumcca M opavHata TOYKM Ha
KOOPOMHATHOW NITOCKOCTH
4.4 | Mpumepsbl rpauKoB, 3agaHHbIX opMynamu. YteHne rpamkoB pearbHbIX 3aBUCUMOCTEN
4.5 |ToHaTtue dyHkuun. Mpaduk dyHKumn. Ceonctea QyHKL M
4.6 |INvHenHas dyHKUuSa, ee rpaduk. Mpaduk dyHKuun y = |X|
4.7 |Ipaduyeckoe pelleHne NUHENHbIX YyPaBHEHUIN U CUCTEM FNIMHENHBIX YPaBHEHWI
5 | BeposATHOCTB M cTaTUCTMKA
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lMpencTtaBneHune gaHHbIX B BUage Tabnuu, gnarpamm, rpadukoB. 3anonHeHve Tabnuu, YteHne
N nocTpoeHne aumarpamm (cTonbukoBbiX (cTonbyartbix) M KpyroBbix). YTeHue rpadumkos

5.1
pearnbHbIX npoueccoB. M3Bneyenne nHdpopmaumm u3 gnarpamm m tTabnuu, Mcnonb3oBaHue u
MHTepnpeTaumnsa AaHHbIX
52 OnucaTtenbHasa crtaTucTUKa: cpedHee apudmMeTndeckoe, MeavaHa, pasmax, Haubornbluee K
' HavMeHbLUIee 3Ha4YeHNs1 Habopa YMCIOBbLIX AaHHbLIX. [TpMMepbl cryYanHon U3MEHYNBOCTH
CnyyanmHbIn 3KcnepuMeHT (oMnbIT) U cnydarHoe cobbiTve. BepoaTHocTb M yactoTa. Ponb
5.3 | ManoBeposITHbIX M NPaKTUYECKN JOCTOBEPHBLIX COOLITUIA B Npupoae v B obwecTtee. MoHeTa 1
urpanbHasi KOCTb B TEOPUN BEPOSTHOCTEN
pad, BeplumHa, pebpo. CteneHb BeplUnHbIL. Yucno pebep n cymmapHasa CTeneHb BEPLUVH.
5.4 |lMpeacraBneHune o cBA3HOCTM rpadpa. Llenn n unknel. Myt B rpadhax. O6xoa rpada (srinepos
nyTb). [NpeacraBneHne 06 opueHTMpoBaHHOM rpacdhe. PelleHne 3agad ¢ noMoLLbto rpacdoB
6 |[eomeTpus
HavanbHble noHATUS reomeTpuu. Touyka, npaAmasi, OTpe3ok, nyd. Yron. Bugpl yrmos.
6.1 |BepTukanbHble W cMexHble Yyribl. buccektpuca yrna. JlomaHasi, MHOroyronbHUK.
MapannensHOCTb U NEPNEHAUKYNSIPHOCTb NPAMbIX
6.2 CummeTpuyHble cpurypbl. OCHOBHbIE CBOMCTBA OCEBOM cuMmeTpun. Nprumepbl cummeTpun B
) OKpyXXarLlem mupe
6.3 | OCHOBHbIE NOCTPOEHUSI C MOMOLLBIO LMPKYNS U NUHENKWU. TpeyronbHuk. BeicoTa, megmaHna,
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OuccekTpuca, nx CBOMCTBa

6.4 | PaBHODeapeHHbIN N paBHOCTOPOHHMI TPEYronbHUKK. HepaBeHCTBO TpeyronbHuKa
6.5 CeonctBa U npusHakm paBHobedpeHHOro  TpeyrosnbHuka. [lpMsHakm  paBeHcTBa
"~ | TpeyronbHUKOB
6.6 CeoWncTBa v npusHaky napanneneHbix NpsMbix. Cymma yrioB TpeyrosbHuKa. BHewwHwe yribl
’ TpeyrosibH1Ka
MpsimoyroneHbIn  TpeyronibHMK. CBOMCTBO  MeAuaHbl  NPSIMOYTOSIbHOMO  TPEeYronbHuKa,
6.7 |npoBegeHHoM K runoTeHy3e. [lpuM3Hakm paBeHCTBA MNPSIMOYrOfibHbIX TPEYrofbHUKOB.
MpsiMoyronkeHbIN TpeyronbHuK ¢ yrnom B 30°
6.8 HepaBeHcTBa B reoMeTpun: HEpaBeHCTBO TPEYrofibHMKa, HepaBeHCTBO O AfIMHE JFIOMaHoM,
"~ | Teopema o 6onbLueM yrrie 1 bonbLuen CTOPOHE TpeyronbHKKa. [NepneHankynap 1 HaknoHHas
6.9 "eomeTpryeckoe MecTo ToYeK. buccekTpuca yrna n cepeiuHHbIA NepneHauKynsap K oTpesky
' Kak reoMeTpuyeckme mecrta Tovek
6.10 OKpY>XHOCTb 1 Kpyr, Xxopaa v agnamMeTp, Ux cBoncTea. BaanmHoe pacnonoXeHve OKpy>KHOCTU 1
) npamMon. KacatenbHas v cekyLasa K OKPY>KHOCTH
6.11 | OKpyXHOCTb, BN1CaHHas B yron. BnucaHHasi n onucaHHas OKpy>KHOCTW TpeyronbHUKa
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lMpoBepsiemble TpeboBaHMA K pe3ynbTaTaM OCBOEHUSA OCHOBHOM
obpasoBarternbHON NporpaMmsbl 8 kracca

Koa MpoBepsieMble NpegMeTHbIE pe3ynbTaThl OCBOEHUSA OCHOBHOM 0bpa3oBaTenibHOM
nNpoBepPsEMOoro nporpamMmMbl OCHOBHOro 0bLero obpasoBaHus
pesynbTarta
1 Yuvcna 1 BblMMCHEHUS
Mcnonb3oBaTe HayvamnbHble MPEeACTaBMeHNss O MHOXECTBE OEeNCTBUTENbHbIX
11 ysMcen  OnA CPaBHEHWsl,  OKPYIMIEHMS M BbIMUCIIEHWW,  M300paxatb
OencTBuTENbHbIE YMCa TOYKAMKW Ha KOOPAMHATHOM NPSIMON
MpumMeHATb MOHATUE apUPMETMYECKOro  KBaApaTHOrO  KOPHsl, HaxoauTb
12 KBagpaTHble KOPHW, UCMOMb3yst Mpu HEeobXOAUMOCTU KarbKynaTop, BbIMOMHATb
' npeobpasoBaHus BbIPaXXeHUN, COoAepXalimMx KBagpaTHble KOPHM, WCMONb3ys
CBOMCTBa KOpHeNn
13 Mcnonb3oBaTe 3anucu GomnblUMX M MarblX YMCEN C MOMOLIbK OEeCSATUYHBIX
) apoben n cteneHen ymicna 10
2 Anrebpandeckne BblpaxXeHus
21 MpyMeHATb  NOHATME CTEMeHM C  UenbiM  MnokasaTenieM,  BbINOSHATb

npeobpa3oBaHNs BbipaXXeHUIA, COAepXallxX CTENEHU C LerbiM NnokasaTtenem
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BbINONHATL TOXAECTBEHHbIE I'Ip606pa3OBaHI/IF| paunoHanbHbIX Bblpa)KeHI/IVI Ha

2.2 8 .
OCHOBEe MpaBun OeCTBUA Had MHOroYneHamm n anrebpanyeckumm gpodsamm
2.3 PacknagbiBaTb KBagpaTHbIA TPEXYSIEH HA MHOXUTENN
24 MpuMeHATb NpeobpasoBaHNs BblpaXXEHUA ONs pelleHMst pasnu4yHbiX 3adady 13
' MaTeMaTUKWN, CMEXHbIX NPpeaMETOB, U3 pearnbHOM NPaKTUKN
3 YpaBHeHUs N HepaBeHCTBa
31 PewaTtb nvHenHble, KBagpaTHble YpaBHEHMS W pauMOHanbHble YpaBHEHMS,
' CBOASALLMECS K HUM, CUCTEMbI ABYX YPaBHEHMWI C ABYMSA NePEMEHHbIMU
MpoBoauTb NpocTeLlme UccneaoBaHUs ypaBHEHUA N CUCTEM ypaBHEHUN, B TOM
3.2 yucre ¢ NpUMeHeHneM rpadmyeckux npeacraBneHun (yctaHaBnueaTb, UMeeT nn
' YpaBHEHNE WNN CUCTEMA YPaBHEHWN PELUEHMSl, €CNM UMEET, TO CKOSbKO, "
npoyee)
lMepexoantb OT CrOBECHOM (OPMYNMPOBKM 3agadnm K ee anrebpanyeckon
33 MOZENM C MOMOLLbK COCTaBNEHUS YPaBHEHUS WU CUCTEMbI YypaBHEHUN,
' WMHTEPNPEeTMpOBaTb B COOTBETCTBMM C KOHTEKCTOM 3afdayu MOJSTyYeHHbIN
pesynbTart
MpMeHATb CBOWCTBA YMCIIOBbIX HEPABEHCTB 47151 CPABHEHMWS, OLIEHKW, peluaTb
3.4 NWHENHblE HepaBeHCTBA C OAHOM MNEepPeMEHHOM W UX CUCTEMbI, [OaBaTb

rpacbmquKyro UNnrcTpaunw MHOXeCTBa peLIJeHI/IIZ HepaBeHCTBaA, CUCTEMbI
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HepaBeHCTB

4 DYHKLUK
MoHMmMaTb U ucnonb3oBaTh (YHKLMOHANbHLIE MOHATUA U SA3bIK (TEPMUHbI,
4.1 cumBonnyeckme obo3HaveHus), onpedensTe 3HaYeHue YHKUMM NO 3HAYEHMHo
aprymeHTa, onpeensitb CBONCTBa OyHKLMKU MO ee rpadumky
4.2 CTpouTb rpadhvkm areMeHTapHbIX pyHKUMA Buga: Y = ; y=x3,y=x3y=|x,
onucbiBaTb CBOMCTBA YMUCIIOBOW (PYHKLMM MO ee rpadonky
5 BepoAaTHOCTb M cTaTUCTKKA
M3Bnekatb 1 npeobpasoBbiBaTh MHOpMaL Mo, NpeacTaBreHHyo B Buae t1abnuu,
5.1 avarpamm, rpaduvKkoB, NpPeAacTaBnsaATb AaHHble B Buae Tabnwuuy, avarpamm,
rpacpvkoB
59 OnucblBaTb AdaHHble C MOMOLLLIO CTaTUCTUYECKUX MokasaTenen: CpeaHux
' 3Ha4YeHun 1 Mep paccemBaHus (pasmax, QUCNEPCUA U CTaHOAPTHOE OTKITOHEHMWE)
53 HaxoguTb 4acToTbl YMCMOBbLIX 3HAYEHWUA U YaCTOTbl COOLITUMIA, B TOM 4ucne Mo
' pesynbTatam U3MepeHun n HabngeHun
54 HaxoouTb BEpoOATHOCTM Chny4YamnHbiXx COObITUA B OMbITax, 3Hasd BEpPOATHOCTU

ANnemMeHTapHbIX cobbITMIA, B TOM 4ucre B OMbiTax C PaBHOBO3MOXHbIMW
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3NeMeHTapHbIMU CoBbITUAMMN

Wcnonb3oBatb rpaduyeckne MOLENW: LEepeBO CIy4YanlHOro 3SKCMepuMeHTa,

5.5 .
auarpaMmmbl 3rnepa, Yncnosasi npsamas
OnepupoBaTb MOHATUSIMU: MHOXECTBO, NOOMHOXECTBO; BbIMOMHATEL Ornepauuu
5.6 Hag MHOXecTBaMW: OObedVHEHWE, nepecevyeHue, OOMONHEHWE;, NepeyvncnaTb
3NeMeHTbl MHOXECTB, NPUMEHATb CBOMCTBA MHOXECTB
Wcnonb3oBaTtb rpaguyeckoe npeacrtaBnieHMe MHOXECTB M CBA3EN MeXAy HUMU
5.7 ANA onuMcaHua MNPOLIeCCOB W ABIIEHUW, B TOM 4YUCre NpW pelleHun 3agay u3
Apyrmx y4ebHbIX NpegMeToB U KypCcoB
6 reomeTpus
6.1 PacnosHaBaTb  OCHOBHble  BWAbl  YeTbIPEXYrONlbHUKOB, WX  3MEMEHThI,
' nonb30BaTbCA UX CBOMCTBaAMMU NPU peLleHnn reoMeTpudeckux sagay
6.2 [MpUMeEHATL CBOWCTBaA TOYKM MepeceyeHns MeanaH TpeyrornbHuka (LeHTpa macc)
' B pelleHun 3agav
BrageTb noHATMEM CpeaHEen NMUHUWM TPEeyrofibHWMKa U Tpaneuun, NpuMeHATb UX
6.3 CBOWCTBA MpW peLlleHnun reomeTpudeckux 3agad. [lonb3oBaTbcs Teopemoun

daneca n TEOpPEeMOW O NPOMOPUMOHANbHBIX OTpe3Kax, MPUMEHATb WX ANs
peleHna npakTn4ecknx 3agad
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6.4

MpyMeHsTe NpM3HaKM noaobusi TPEyronbHUKOB B PELUEHUM TEOMETPUYECKUX
3agad

6.5

Monb3oBaTbca Teopemon [ludparopa ANs  peleHns reoMeTpudeckux u
npaktTuiecknx 3agadvy. CTpouTb MaTeMaTU4ecKyld MOAeNb B MPaKTUYeCKUxX
3ajavax, CamMoCTOATENbHO [enaTb 4YepTeX W HaxoouTb COOTBETCTBYHOLLKE
ONNHBI

6.6

BrnageTtb NOHATUAMU  CUHYCa, KOCUHYCa M TaHreHca oOcCTporo yrna
NPAMOYTroJibHOro TpeyroJyibHUKa. Monb3oBaTbCA 3TUMWU MOHATUAMWU AN peweHuna
NpakTn4eCcknx 3agad

6.7

Bblumcnate (pa3nuuHbiMM cnocobamu) nnowagb TPeyronbHWka U nnowagu
MHOroyronbHbIX curyp (Monb3yscb, rge HeobxoauMo, KamnbKyrnsToOpoMm).
[MpUMeEHATb NONyYeHHbIE YMEHNS B MPaKTUYECKNX 3agadvax

6.8

BnageTb NOHATUSIMU BNUMCAHHOIO U LIEHTPanbHOro yria, UCnonb30BaTh TEOPEMbI
0 BMMCaHHbIX Yrrax, yrnax Mexgy Xxopdamu (CekylumMu) u yrne Mexay
KacaTernbHOW 1 XOpAOoW Npy peLleHN reoMeTpUYEcKMxX 3aaad

6.9

BrageTe MNOHATMEM OMUCAHHOTO YEeTbIPEXYTrofibHVKa, TMPUMEHATb CBOWCTBA
OMMCaHHOT0 YETbIPEXYTOSIbHMKA NPY peLLeHnn 3aaad

6.10

MpyMeHsTb MNOMydYeHHble 3HaHUS Ha MNpPaKTUKe - CTPOUTbL MaTeMaTudeckue
mMogenu Ana 3agad  peanbHOM JKM3HW UM MPOBOAUTL COOTBETCTBYHOLLME
BblUMCNEHUSI C MNPUMEHeHueM noaobus u TpuroHoMeTpumn (Nomnb3ysAch, rae
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HeobXxoaMMO, KanbKynsaTOpoM)

MpoBepsieMble anemeHTbl cogepxaHus (8 knacc)

Kog lMpoBepsieMbIli aNeMEHT coaepKaHusi
1 Yumcna v BblMMCTIEHUSA
11 KBagpaTtHbil KOpeHb M3 yucna. lNMoHaTme o0 uppaumnoHanbHOM uyucre. [decaTudHble
NpMBKEeHNs nppaunoHanbHbIX Yucen
12 CsoincTea apmbmemtlecxmx KBagpaTHbIX K(?pHeI7I N UX NPUMEHEeHWe K npeobpasoBaHuio
YNCNOBbIX BblPaXXEHWUI U BblYUCTIEHUSAM. [leACTBUTENbHbIE YMCNa
1.3 CreneHb C UenbIM NokasaTtenem 1 ee ceoicTBa. CTaHAapTHasi 3anmcb Yucrna
2 Anrebpanyeckne BblpaxKeHns
2.1 KBagpaTHbIN TpexyreH, pasfoXeHne KBagpaTHOro TpexysieHa Ha MHOXUTenu
2.2 Anrebpandeckasa apobb. OCHOBHOE CBOWMCTBO anrebpaunyeckon gpobu
2.3 CnoxeHue, BblMUTAHUE, YMHOXEHWNE, AeNneHne anredbpanyeckux apoden
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2.4 PaumnoHanbHbIe BbipaXkeHus 1 ux npeobpasoBaHue
3 YpaBHeHWS 1 HEpaBeHCTBA
3.1 KBagpaTHoe ypaBHeHUe, hopmyria KOpHen KBagpaTHOro ypaBHeHusi. Teopema Bueta
3.2 PeleHne ypaBHeEHMIN, CBOOALLNXCS K NIMHEMHBIM U KBagpaTHbIM
3.3 MpocTenwmne ApoOHO-paLmoHasnbHble ypaBHEHWS
Mpaduyeckasn MHTepnpeTaumsa ypaBHEHUN C ABYMSA NEPEMEHHBIMU U CUCTEM JIMHENHbIX
3.4 YpaBHEHUA C [OBYMSI NepeMeHHbiMU. [lpumepbl pelueHnMs CUCTeM  HeNUHEMHbIX
YypaBHEHU C ABYMSI NEPEMEHHBIMU
35 PelueHne TekcToBbIX 3agad anrebpandeckum cnocobom
3.6 YucnoBble HepaBeHCTBa N UX CBONCTBA
3.7 HepaBeHCTBO C OAHOW NepeMeHHOM
3.8 PaBHOCWNBLHOCTL HEPaABEHCTB
3.9 JINHeMHbIE HepaBeHCTBa C O4HON NepeMeHHoM
3.10 CucTeMbl TIMHENHBIX HEPABEHCTB C OOHOW NepeMeHHOM
4 DyHKL MM
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MoHsTne dyHkumn. ObnacTe onpegeneHrs 1 MHOXeECTBO 3HaYeHu pyHKuun. Cnocobbl

41 3agaHust PYHKLMI

4.2 Mpaduk dyHKLMK. UTeHne CBOMCTB dhyHKLMKN NO ee rpaduky

4.3 Mpumepsbl rpadmkoB YHKLMIA, OTpaxaroLmx peanbHble npoueccehbl

a4 ®PyHKUMM, onucbIBaKOLME MPAMYIO M 0OpaTHY MpOMNOpLUOHAnbHbIE 3aBUCMMOCTH, UX
rpagouku

4.5 PyHKUMM Yy = X2, y = X8

4.6 OyHkummn Y = Jx LY =X

4.7 "padhmnueckoe pelueHne ypaBHEHUIN U CUCTEM YPaBHEHWUN

5 BepoaTHOCTb 1 cTaTUCTMKA

5.1 MpencraBneHne gaHHbIX B Buae Tabnvy, guarpamm, rpacmkos

59 MHOXeCTBO, 3NEMEHT MHOXEeCTBa, noAgMHOXecTBo. Onepauun Hag MHOXECTBaMMU:
ob6beaunHeHve, nepeceveHne, JONONHEHNE

53 CsovctBa onepauui Hag MHOXeCTBaMW: nepemMecTuTeNnbHOe, couveTaTenbHoe,

pacnpegenuternibHoe, BKIK4YEeHNUA
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Mcnonb3oBaHue rpaduyeckoro npeacTaBfeHnst MHOXKECTB Afs OnucaHus peanbHbIX

5.4 N
NPOLIECCOB W SIBMEHUI, NPY peLleHnn 3agau.
55 N3mepeHue paccevBaHuna faHHbIX. [lucnepcust n ctaHOapTHOE OTKMOHEHWE YUCMOBbIX
' HabopoB. [Juarpamma paccenmBaHus
OnemeHTapHble COObLITUA crny4YanHoro onbiTa. CriydaiHble cobbiTua. BeposATHoCcTM
56 cobbITUA. OnbITbl C PaBHOBO3MOXHbLIMU 3fIEMEHTaPHbIMK  COBbITMAMKU.  CrnyvanHbIi
' BblOOp. CBA3b MeXay MaroBEPOATHbIMU M MPAKTUYECKU AOCTOBEPHbIMU CODOLITUSIMU B
npvpoge, obLecTBe u Hayke
HepeBo. CpoicTBa [OepeBbEB: E€OUHCTBEHHOCTb MyTW, CYLIECTBOBaAHWE BUCAYEN
5.7 BEPLUUHbI, CBA3b MEXAY YMCIIOM BepluH M 4ymucnom pebep. lMNpaBuno yMHOXeHus.
PeweHne 3agay ¢ noMmoLubto rpacos
5.8 MpoTmBOnonoXHble cobbiTusi. Ouarpamma Junepa. O6beauHeHne U nepeceveHue
' cob6bITHIA. HecoBmecCTHble coBbITUA. PopMyna CIoXXeHUs1 BEpOSATHOCTEN
5.9 YcnoBHas BEpPOATHOCTb. [paBunio yMHoXeHus. He3aBucumble cobbITHS
510 lMpencraBneHne akcnepumeHTa B Buae AepeBa. PelleHne 3agad Ha HaxoxgeHue
' BEPOSATHOCTEN C NMOMOLLIbIO JepeBa CITy4anHOro sKkCnepuMeHTa, guarpamm Junepa
6 reomeTpus
6.1 YeTbipexyronbHuku. lNMapannenorpamm, ero NnpM3Hakn 1 CBOMCTBa
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6.2 MpsimoyroneHuK, poM6, KBagpaT, UX NPU3HaKM N CBOMNCTBA

6.3 Tpaneuwus, paBHODOKasa Tpanewuus, ee CBOMCTBA U NpusHaku. MNpamoyronbHasa Tpanewust

6.4 MeTton yasoeHus meamaHsl. LleHTpanbHas cummeTpud. Teopema daneca u Teopema o
' nponopumMoHarbHbIX OTpe3kax

6.5 CpenHue nuHWK TpeyrornbHWKa 1 Tpaneunn. LieHTp macc TpeyronbHuka

6.6 Mopobue TpeyronbHUKOB, KoadduumeHT nogobus. MNMpusHakm nogodusi TpeyronbHUKOB.
' MprmeHeHue nogobusi Npu peLeHMn NpakTUIeCcknx 3agay

6.7 dopmynbl Ang nnowaau TpeyronbHWka, napannenorpamma, pomda v Tpaneuum

6.8 CeovicTBa nnolagen reometpmdeckux puryp. OTHoweHne nnowanen nogobHbix duryp

6.9 BbluncneHve nnowanen TpeyrofibHUKOB M MHOFOYrONbHMKOB Ha Knetyaton bymare

6.10 Teopema lNMudparopa. MNpumeHeHne Teopembl [Nudaropa npu pelleHnn NpakTU4ecKmX
’ 3adad

6.11 CUWHYC, KOCWMHYC, TaHreHC OCTPOro yrra npsMoyrofbHoro TtpeyronbHuka. OcHOBHOE
’ TpUroHoMeTpuyeckoe ToXaecTBo. TpuroHomeTpuyeckue yHkumm yrnos B 30°, 45° n 60°

6.12 BnucaHHble M ueHTpanbHble Yribl, Yron MeXay KacaTefnbHOW U XopAoWn. Yribl Mexay

XopoamMun n cekymmmn
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6.13 BrivcaHHbIe 1 onncaHHble YeTbIpeXyrofbHWKN
6.14 BsanmHoe pacnonoxeHve OByX OKpyxHocTen. KacaHue okpyxHocTen. O6wme
’ KacaTelnbHble K IBYM OKPYXXHOCTSIM
MpoBepsiemble TpeboBaHMS K pe3yrnbTataM OCBOEHMWSI OCHOBHOM
obpaszoBaTtenbHOM NporpaMmmsl (9 kracc)
Koa lMpoBepsAemMble NpegMeTHbIE pe3ynbTaTbl OCBOEHMSA OCHOBHOM 06pa3oBaTenbHON
NnpoBepsieMOro nporpaMmmbl OCHOBHOIO obLero obpasoBaHus
pesynbTara
1 Yucna v BbluMCNEHNs
1.1 CpaBHuMBaTh U ynopsiaoymMBaTth paLnoHanbHble N nppaumoHarnbHble Yucna
BbinonHaTe apudMeTnyeckue OeWCTBUS C palMOHarbHbIMKU Yucnamu, codeTtas
1.2 YCTHbIE U MUCbMEHHbIE NMPUEMBI, BbINOMHATL BbIYUCIEHUA C MPPaLMOHaNbHBIMU
yucnamu
13 HaxoguTb 3Ha4yeHusi cTeneHen C uenbiMy nokasaTensMn U KOPHEW, BbIYUCIATb
' 3HAYeHWs YNCMOBbIX BblpaXXeHWN
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OprFJ’IFITb OEeNCTBUTENbHbIE  4uMCna, BbIMNOJTHATb NPUKNOKY  pes3ynbTaTa

14 o o
BbIYWCIEHWI, OLEHKY YMCITOBbIX BblpaXXeHWUI
2 YpaBHeHWS U HEpaBEHCTBaA
21 PelwaTtb nuHerHble U KBagpaTHbIE YpPaBHEHWS, YPABHEHUSI, CBOOSALLMNECSH K HUM,
' npocTenwmne pobHO-paLnoHanbHble ypaBHEHUS
29 PewaTtb cuctembl ABYX NMMHENHBLIX YPABHEHUI C OBYMSA NEPEMEHHBIMU N CUCTEMBI
' OBYX YPABHEHU, B KOTOPbIX OOHO YPaBHEHME HE ABMAETCS NIMHEVHbIM
23 Pewatb TekcToBble 3agaym anrebpavyeckum  cnocobom € MOMOLLbIO
' COCTaBMNeHWs YpaBHEHWS UMW CUCTEMbI ABYX YPABHEHWUI C ABYMSI NEpeMEHHbIMM
MpoBoOAMTL NPOCTENLLME UCCIEA0BAHMSA YPABHEHUA U CUCTEM YPaBHEHWUIA, B TOM
24 ysMcne € NpUMMEHEHVMEeM  rpaduyecknx  MpPeAcTaBreHun  (Hanpumep,
' yCTaHaBnMBaTb, UMEET NN YpaBHEHUE WM CUCTEMA YPABHEHWUWA pPELUEeHUsi, ecrv
MUMEET, TO CKOJSIbKO)
Pewatb nuHenHble HepaBeHCTBa, KBadpaTHble HepaBeHCTBa, W300paxaTb
2.5 pelleHne HepaBeHCTB Ha YMCIIOBOM MPSMON, 3anucbiBaTb peLLUeHne C MOMOLLbHO
CVYMBOJIOB
PewaTtb cucteMbl NUHENHbIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKItoYatoLlme
2.6 KBagpaTHOE HepaBeHCTBO, M3obpaxaTb pelleHue CUCTEMbl HEpaBEHCTB Ha

4YMCNOBOW I'IpﬂMOIZ, 3anncbiBaThb pelleHne ¢ NoMoLLbO CMMBOJIOB
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2.7

VMcnonb3oBaTb HepaBeHCTBa NP peLLeHnn pasnnYHbIX 3agad

3 DyHKL MM
PacnosHaBaTb (YHKLMM M3Yy4eHHbIX BMOoB. [lokasbiBaTb CXxemaTudecku
pacnosioXeHNe Ha KOOpAUHATHOWM NNOCKOCTU rpadukoB pyHKuuin BUaa: y = kx, y
3.1 _ .
=kx+b, Y= ; y = ax? + bx + ¢ B 3aBUCUMOCTU OT 3HAYEHUI KOSPDULMEHTOB,
onucbiBaTb CBOMCTBA (PYHKLMI
lMokasbiBaTb CXEMaTU4YECKM pacrnofiokeHWe Ha KOOpAWHATHOM  MIIOCKOCTU
3.2 . . .
rpadukoB yHKkUMA Buaa Y =+ X,y =|x| u onucbiBatb cBOMCTBA OYHKLNIA
33 Ctpoutb K u3oOpaxaTb CXemMaTudeckun rpadpuky KBagpaTUYHbIX  YHKLWUNA,
' onucbiBaTb CBOMCTBA KBaapaTUYHbLIX (OYHKLMIA NO MX rpadukam
34 PacnosHaBaTb KBagpaTuyHylO QyHKUMIO 1o dhopmyrne, MpMBOAUTE NPUMEpPbI
' KBaApaTUYHbIX (PYHKLMIN U3 pearnibHOM XU3HWU, PU3MKKN, reOMeTpum
4 ApudmeTryeckas n reomeTpudeckasa nporpeccum
41 Pacno3HaBaTb apudMETUHECKYI0 U FeOMeTPUYECKY0 MPOrpeccun npu pasHbIX
' crnocobax 3agaHus
4.2 BbINONHATL  BbIMMCIIEHUMA C  UCMOSfb30BaHMEM  (POPMYST  N-ro  YreHa
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apnMeTU4ecKon n reoMeTpn4eckon Nporpeccuin, CyMmmMbl NepBbIX N YreHOB

4.3 M30bpaxxaTb YneHbl NocneaoBaTelbHOCTU TOYKaMM Ha KOOPAMHATHOW MIOCKOCTH
Pewatb 3apayu, cBA3aHHbIE C YUCMOBLIMU NOCNeN0BaTENbHOCTAMM, B TOM YUCTe
4.4 3afa4yn u3 peanbHOW XWU3HW (C WMCMNONMb30BAHUEM KanbKynstopa, UMdpOBbIX
TEXHONOrni)
5 BepoAaTHOCTb M cTaTUCTUKKA
M3Bnekatb M npeobpa3oBbiBaTb MHGOPMALMIO, NPEACTABIIEHHYI0 B PasfuYHbIX
5.1 WCTOYHMKaX B BUAe Tabnuu, agnarpamm, rpacvkos, NpeacTaBnaTh AaHHbIE B BUAe
Tabnuu, gnarpamm, rpadrkos
59 Pewartb 3agaynm opraHvM3oBaHHbIM MepebopoM BapuaHTOB, a Takke C
' MCMNosb30BaHNeEM KOMOMHATOPHbLIX MPaBWI U METOAO0B
53 Mcnonb3oBaTb onucaTernbHble XapakTepUCTVKM Afs  MacCMBOB  YMUCMOBbIX
' OaHHbIX, B TOM Y/CNe cpefHue 3HayeHus1 1 Mepbl paccensaHusi
54 HaxoguTb 4acToTbl 3HAYeHWM M YacTOTbl COBBLITMHA, B TOM 4uCre MNOMb3ysAChb
' pesynbTataMun NPoOBEAEHHbIX UBMEPEHMIN U HABMIOAEHUI
Haxoautb BEpOATHOCTU CnyvyanHbIX COObITUIA B U3YYEHHbIX OMNbITaX, B TOM Yucne
55 B OMblTax C PaBHOBO3MOXHbLIMW 3NEMEHTAPHbLIMKM COBbITUSIMKW, B Cepusix

McnblTaHWn Ao nepBoOro ycnexa, B cepunax ncnbITaHUN BepHynnM
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5.6

MvmeTb npegctaBneHne o CriyyawHoOW BenuydMHE W O pacnpegereHuu
BEPOATHOCTEN

5.7

MmeTb npepctaBneHve O 3akoHe OonblUMX 4YUCEN Kak O MNPOSIBNEHWM
3aKOHOMEPHOCTU B CIly4alHOW M3MEHYMBOCTM U O POfM 3aKoHa BonbLInX Yucen B
npupoae n obecTtee

MeomeTpus

6.1

3HaTb TPUroHOMeTpUYeckne PYHKLMU OCTPbLIX YIIOB, HAXOAWUTb C UX MOMOLLbIO
pasfnnyHble 3N1IEMEHTbI NPSIMOYTOJSIbHOMO TpeyronbHuka ("peweHune
MPSIMOYroJbHbLIX TPEYrosbHMKOB"). HaxoanTb (C MOMOLLbIO KarbKynsTopa) ANMHbI
W yribl Ans HeTabnMYHbIX 3Ha4YeHWI

6.2

Monb3oBaTtbes (bopmynaMM npunBegeHna " OCHOBHbIM TPUITOHOMETPUYECKUM
TOXOECTBOM AN HaXOXAEHWsT COOTHOLUEHWUIA Mexay TPpUroHoMeTpudeCKkumMmun
BeJIM4nHamMmm

6.3

WNcnonb3oBaTb TeopeMbl CUMHYCOB W KOCMHYCOB OISl HaXOXAEHWS pasfvyHbIX
3NEMEHTOB TpeyronbHvKa ("pelleHue TpPeyronbHUKOB"), MPUMEHSTb WX Mpu
peLLeHn TeoMeTPUYECKMX 3aday

6.4

Bnagetb noHatTMaMuM npeobpasoBaHus nNogobusi, COOTBETCTBEHHbBIX 3NEMEHTOB
noaobHbix cpuryp. Monb3oBaTbcsi CBOMCTBAMU MOA4OOUST MPOM3BOSIbHBLIX Uryp,
YMeTb BbIYMCIATb OMUHbI M HaxoAuTb Yribl Yy NOAOGHbIX curyp. MNpumeHaTb
cBoKcTBa nogobus B NpakTUYecKux 3agadax. YMeTb NpuBOAUTL NpUMEpPHI
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Nofo6HbIX OUryp B OKpyKakoLLeM Mupe

Monb3oBaTbcst Teopemamy O MPOU3BEOEHUMU OTPE3KOB XOpA, O MpOU3BEAEeHUU

6.5 .
OTPE3KOB CEKYLLMX, O KBapaTe KacaTerbHO
Monb3oBaTbCA BEKTOpaMu, NOHMMAaTb UX TEOMETPUYECKNA U PU3NYECKUIA CMbICT],
6.6 NPUMEHSATb UX B PELLEHUM TEOMETPUYECKUX U uandecknx 3agad. MpumeHsTb
ckansipHoe NpounsBeeHne BEKTOPOB A1l HAXOXKAEHMWS ONVH U YrTIoB
6.7 Morb3oBaTbCs METOAOM KOOPAMHAT Ha MIOCKOCTU, MPUMEHSTb €ro B PeLUeHWN
: TEOMETPUYECKMX M MPaKTUHECKUX 3adau
BrageTb NOHATUAMW NPaBUMBLHOrO MHOTOYrofbHUKA, AMWHbI OKPYXXHOCTU, AMNWHBI
6.8 AYTN OKPY)XXHOCTWU 1 paauaHHOW Mepbl yrna, yMeTb BblYMCNATL Mrollaap Kpyra u
ero yacteil. MpUMeHATb NoNyYeHHbIe YMEHUS B NpaKTUYECKMX 3adadax
6.9 HaxoguTtb ocu uUnu UeHTpbl CUMMETPUM PUryp, NPUMEHSITb ABWKEHUSA NIOCKOCTU
: B MPOCTENLINX Cry4asx
MpUMEHSTb MONy4YEHHble 3HAHUS Ha MpakTMKe - CTPOWTb MaTemaTuyeckue
6.10 Mogenu Ans 3agad  peanbHOM KU3HM UM MPOBOAUTb  COOTBETCTBYHOLLME

BbIYMCIIEHUST C TMNPUMEHEHMEM noAobus M TPUrOHOMETPUYECKMX  DYHKLWIA
(monb3yscb, rae HeobxoaUMO, KanbKynsaTopom)
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lMpoBepsiemble anemeHTbl cogepxanus (9 knacc)

Kog MpoBepsieMbIli aNEMEHT coaepXKaHus
1 Yuvcna v BbluMCNeHNs
1.1 PaunoHanbHele YMicna, uppaumoHanbHble YUcrna, KOHEYHbIE U BECKOHEYHbIE AeCATUYHbIE ApoOU
MHOXECTBO [OEeWCTBUTENMbHbLIX YMCErN, OEWCTBUTENbHbIE 4YMCMa Kak OeckoHevHble OecATMYHble Opobwu.
1.2 B3anMHO o0gHO3Ha4YHOE COOTBETCTBME MEXOY MHOXECTBOM [AEWCTBUTESbHbLIX YUCEN W KOOPAUHATHOW
npsimoi. CpaBHeHWE OENCTBUTESIbHbIX YNCES
1.3 ApudmeTnieckmne oencTeusa ¢ AeNCTBUTENbHBIMU YMUCNaMun
NamepeHus, npubnmkeHus, oueHkn. Paamepbl 0ObEKTOB OKpYXKaKLLEro Mupa, AnMTeNbHOCTbL NpoLEeccoB B
1.4 oKkpyxatLemMm mupe. MpubnumkeHHoe 3HayYeHWe BENUYUHBLI, TOYHOCTb MpubnukeHus. OKpyrneHve 4ducen.
Mpuknaka v oueHKa pe3ynbTaToB BblYUCTIEHWN
2 YpaBHeHMS U HepaBeHCTBa
2.1 YpaBHeHusa ¢ 0gHON NepeMeHHON
2.2 JInHeHoe ypaBHeHue. PelueHne ypaBHEHWIA, CBOAALLMUXCS K IMHENHBIM
2.3 KBagpaTHoe ypaBHeHWe. PelleHre ypaBHEHWIA, CBOASALLUXCS K KBAAPaTHbLIM
2.4 bukBagpaTHoe ypaBHeHMe. [Mpumepbl pelleHns ypaBHEHUA TPETbEN U YETBEPTOWN CTENeHen pasnoXeHnem

72




Ha MHOXHUTenm

2.5 PelwweHune apobHO-paLmoHanbHbIX ypaBHEHUNA

2.6 Cuctembl ypaBHEHUN

2.7 YpaBHeHWe ¢ OBYMS NMEPEMEHHBIMU 1 ero rpadomk

2.8 PeweHne cuctem ABYX NUHENHBIX YPaBHEHWU C ABYMS NepeMeHHbIMU

2.9 PeweHune cnctem aAByX ypaBHEHUA, OOHO M3 KOTOPbLIX NMIMHENHOE, a APYroe - BTOPOW CTeneHun

2.10 padmyeckas MHTepnpeTaLmns CUCTEMbI YpaBHEHWI C ABYMS NepeMeHHbIMU

2.11 PelleHne TekcToBLIX 3aaa4 anrebpanyeckum crnocobom

2.12 Yucnosble HepaBeHCTBa M UX CBOUCTBA

2.13 PelueHne nuHenHbIX HePaBEHCTB C OAHOW NepeEMEHHON

2.14 PelueHue cucteM NUHeENHbLIX HEPABEHCTB C O4HON NEPEMEHHOM

2.15 KBagpaTHble HepaBeHCTBa

2.16 "padmnyeckas nHTepnpeTaunsa HepaBeHCTB U CUCTEM HEPABEHCTB C ABYMS NepeMeHHbIMU

3 DyHKL MM
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KeagpatndHasa dyHkumsa, ee rpadumk u csoncTtea. [lapabona, koopAauHaTbl BepLUUHbI Mapabornbl, OCb

3.1
cummeTpun napabonbl

3.2 Mpadukn yHKLMI y = KX, ¥ = kX + b 1 ux ceoncrtea

3.3 Mpadoukn pyHkumn Y = 2 YE X3 1 UX CBOWCTBA

3.4 Mpadovkm dpyHKUMn Y =~V X,y = |X| u nx ceoiicTBa
4 YucroBble NocrnenoBaTenbHOCTU

41 OnpegeneHne n cnocobbl 3ajaHusl YUCIOBbLIX MocrefoBaTenbHoCcTeN. 3ajaHue MocrnegoBaTenbHOCTU
' peKyppeHTHOM dhopMynon n popmMysion n-ro YneHa

4.2 ApucmeTtunyeckasa nporpeccus. Popmynbl N-ro YneHa apugmeTnyeckon Nporpeccun, CymMmbl MEPBbLIX N
) YrieHoB

4.3 "eomeTpurdeckas nporpeccus. Dopmyrbl N-ro YneHa reoMmeTpnu4eckon NPorpeccun, CyMmbl NEPBbIX N YNIEHOB

a4 N3o06paxkeHne 4neHoB apudMeTU4eckom W TreoMeTpUYEecKoM NpOrpeccuini TodKkamMu Ha KoopAuMHaTHOW
’ NSIOCKOCTU. JIMHENHbIN 1 9KCNOHEHUManbHbIA POCT

4.5 CrioXHble MPOLEHTHI
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5 BepoaTHOCTb M cTatuCTUKa

51 MpenctaesneHne daHHbiX B Buae Tabnuu, Awuarpamm, rpadukoB, WHTeprnpeTaums AaHHbiX. YTeHue wu
' nocTpoeHue Tabnuu, guarpamm, rpadmKoB No pearnbHbIM AaHHbIM

5.2 lMepecTaHoBKkM 1 hakTOopUan

5.3 CoueTaHusi n Yncro codveTaHuni

54 TpeyronbHuk Mackans. PelweHne 3agad ¢ UCNonb30BaHMEM KOMOMHATOPUKM

55 "eomeTpundeckast BeposaATHOCTb. CnyvainHbIn BbIGOP TOYKM M3 pUrypbl HaA NIIOCKOCTU, U3 OTpe3ka 1 U3 Oyru
’ OKPY>KHOCTU

5.6 WcnbiTaHue. Ycnex n Heygada. Cepusi UCNbITaHUA 4O NepPBOro ycnexa

5.7 Cepus ncnbiTanni bepHynnu. BeposTHOCTM cOObITUI B cepun UCMbITaHn BepHynnm

5.8 Cny4yanHas Benu4nHa n pacnpeneneHne BeposaTHOCTEN

59 Martematnyeckoe oxugaHue n gucnepcusi. Npumepbl MaTeEMaATUYECKOrO OXUOAHUS Kak TeopeTU4eCcKoro
' CpeaHero 3Ha4YeHus BENUIUHbI

510 Matematnyeckoe oxugaHue u gucnepcust CrydaHOW BenuYMHbL "4UCIIO YCMEXOB B CEPUN UCMbITAHWUIA
' BepHynnun"

5.11 MoHsTMe o 3akoHe Oonblinx yucen. MiamepeHne BepoOATHOCTEN C MOMOLLbK YacToT. Ponb n 3HadeHue

75




3aKoHa bonbLIMX Yncen B npupoae v obiectee

6 reomeTpus
6.1 CuHyc, KocuHyc, TaHreHc yrnos ot 0 go 180°. OcHoBHOE
' tkoe ToxaecTBo. Popmyrnbl NpuBeaeHUs
6.2 PeweHne TpeyronbHUKOB. Teopema KOCMHYCOB W Teopema CUMHYCOB. PelueHue npakTuyeckux 3agad c
’ MCMOSb30BaHMEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB
6.3 MpeobpasoBaHune nogobus. Nogobue coOOTBETCTBEHHbLIX 3NIEMEHTOB
6.4 Teopema 0 npousBeeHUU OTPE3KOB XOpA, TEOpeMbl O NPOU3BELEHUM OTPE3KOB CeKyLlMX, Teopema O
’ KBagpaTe KacaTesnbHOm
BekTtop, anuHa (Mogyrnb) BEKTOpa, COHanpaBfeHHbIE BEKTOPbI, MPOTMBOMONIOXHO HanpaBfieHHbIE BEKTOPHI,
6.5 KONNMUHeapHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, onepaumm Hafg BekTopaMmu. PasnoxeHvne Bektopa no ABym
HEeKoJSINMHeapHbIM BEKTOpaM
6.6 KoopanHatbl BekTopa. CkansipHoe Npon3BeaeHNe BEKTOPOB, MPUMEHEHME OIS HAXOXAEHWS OMVH U YITI0B
6.7 [ekapToBbl KOOpAMHATBLI Ha MSIOCKOCTU. YPaBHEHUS MPSIMON M OKPY)XHOCTWU B KOOpAuHaTax, nepeceyeHue
' OKpY)XHOCTEN 1 npsimbiX. MeToq KoopAnHAT U ero NPUMeEHeHNe
6.8 MpaBunNbHbLIE MHOrOYrONbHUKN
6.9 [nvHa okpyxXHocTW. pagycHas u paguaHHaa Mepa yria, Bbl4MCNeHWe ONNH Oyr OKPY>KHOCTEN
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6.10 Mnowaapb Kpyra, cektopa, cCermeHTa

6.11 [BWKeHNs NNOCKOCTU N BHYTPEHHUE cuMmeTpumn puryp (snemeHTapHble npeactasneHus). MNMapannensHoln
’ nepeHoc. NosopoT

146.9. [Ina npoBefeHWss OCHOBHOrO rocyaapCTBEHHOro 3k3aMeHa no mMatematuke (ganee - OI'D no matematuke)

ncnonb3yeTcs nepeyveHb (koaudukaTop) NpoBepseMbix TpeboBaHWin K pesynbTaTaM OCBOEHMsI OCHOBHOW 06pa3oBaTesibHOM
nporpamMmbl OCHOBHOO 06LLEero 06pasoBaHNs 1 3NIEMEHTOB coaepXKaHusl.

Mpoeepsiemble Ha OI'D no maTtemaTrke TpeboBaHUsI
K pe3ynbTaTaM OCBOEHUsi OCHOBHOI 06pa3oBaTeibHOWM NporpamMMbl
OCHOBHOro 06uero obpasoBaHusi

Koa MpoBepsiemble TpeboBaHMA K NPeaMETHbIM pe3dyribTaTamMm OCBOEHUS OCHOBHOWM
NpoBEpPSEMOro obpasoBartenbHON NporpaMmmMbl OCHOBHOrO 06Lero o6pa3oBaHusi Ha OCHOBE
TpeboBaHus oroc
1

YMeHve onepupoBaTth MOHATUSMU. MHOXECTBO, MOAMHOXECTBO, onepauun Haa
MHO)XXeCTBaMU; YyMEeHMe onepupoBaTb NOHATUAMU: rpad, CBA3HbIN rpad, Aepeso,
LMKM, NPUMEHATb UX NPU peLLleHnn 3aaa4y; yMeHue MCnonb3oBaTb rpagpuyeckoe
npeacTaBrieHne MHOXECTB ANA onvMcaHus pearbHbIX NPOLECCOB U ABMNEHWIA, Npu
pelueHun 3agay n3 Apyrux y4ebHblx NpeaMeToB
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YMeHne onepupoBaTb  MOHATMAMMW:  OMNpederneHne, akcuMoma, Teopema,
OOKa3aTeNbCTBO; YMEHME pacno3HaBaTb WCTUMHHbIE U FOXHblE BblCKAa3biBAHUS,
NPUBOAUTL MPUMEPbI U KOHTPNPUMEpPbI, CTPOUTb BbICKa3blBaHUA M OTpULLAHUS
BblCKa3blBaHUN

YMeHve onepupoBaTth MOHATUAMU: HaTyparbHOEe 4YWCIo, NMPOCTOE U COCTaBHOE
yMcno, AeNVMOCTb HaTypalnbHbIX YMCen, NPU3HAKKM OEenMMOCTW, Lierloe YnUCHo,
mMoaynb uncna, obblikHOBEHHaA ApoOb W AecATUYHas Opobb, CTaHOAPTHbLIN BUA
ynucna, pauuoHanbHoe YMCNo, uppauluoHanbHoe YUcrno, apudMeTUHecKuit
KBagpaTHbIi KOpeHb; YMEHWe BbINONHATL OEWCTBUS C YMcllamMu, cpaBHMBaTb U
ynopsgouvMBaTe 4ucna, MNpPeAcTaBrfisiTb YMCNa Ha KOOpAMHATHOW  MpsIMON,
OKpYrMATh YKCna; yMeHue Aenatb NPUKUAKY U OLEHKY pesyrbTaTa BblYUCNeHN

YMeHne onepupoBaTb MOHATUSIMW: CTEeNeHb C  LenbiM  nokasaTtenem,
apudMeTU4ecKui KeagpaTHbl KOpeHb, MHOrourneH, anrebpaudeckas Opobb,
TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypasbHOW cTeneHu Oornblue eauHWUbI;
yMeHuWe BbINONHATE pacyeTbl MO dopmyrnam, npeobpasoBaHus LenbiX, ApOBHO-
paLMoHanbHbIX BbIPAXEHUA U BbIPAXKEHUIA C KOPHAMM, Pa3fioXeHWe MHOrovneHa
Ha MHOXWUTENW, B TOM YMCIie C UCNOSb30BaHMeM GOpMyn pasHOCTM KBaapaToB U
KBagpaTta CyMMbl 1 pa3HOCTH

YMeHune onepupoBaTb MOHATUAMU. YUCIIOBOE pPaBEHCTBO, ypaBHEHME C O4HOWN
nepemeHHon, YMnCrnoBoe HepaBeHCTBO, HepaBEHCTBO C nepemeHHoﬁ; ymeHune
pewaTtb NNHENHbIE 1 KBagpaTtHble YypaBHEHUA, ,D,pO6HO-paL|,I/IOHaJ'IbeIe
ypaBHEHUA C OAHOMN nepemeHHon, CuctemMmbl [OBYX NNHENHbIX ypaBHEHMVI,
NINHEWNHbIE HepaBeHCTBa U UX CUCTEMbI, KBagpaTHblE U ﬂ,pO6HO-an,I/IOHaJ'IbeIe
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HepaBeHCTBa C OHOW NepeMeHHOM, B TOM YUCHe NpU peLleHun 3agad ns apyrux
npegMeToB W MpakTU4ecKuX 3adad; yMeHue WCMNoSib3oBaTb KOOPAMHATHYIO
NPsSIMyl0 M KOOPAWHATHYK MSIOCKOCTb ANS U300paXeHus peLleHuin ypaBHEHWUHN,
HepaBeHCTB U CUCTEM

YMeHue onepupoBaTb MOHATUMAMU: (PyHKUMS, rpadmk OYHKLUK, HYNKU OYHKLUW,
NMPOMEXYTKM  3HAKOMOCTOSIHCTBA,  MPOMEXYTKM  BO3pacTaHusi, YyObiBaHWS,
Hanborbllee W HauMeHbluee 3HayYeHus QYHKUMM, YMeHWe onepupoBaTb
NOHATUAMM: MpAMasi NPONOPLMOHANIbLHOCTL, JIMHEWHAs (OYHKLMSA, KBagpaTudHas
dyHKUMSA, obpaTHas MponopuMoHanbHOCTb, napabona, runepbona; ymeHue
CTpOUTb rpadrkn yHKLKMA, UCNONb30BaTh rpadukn Ana onpegeneHns CBOWCTB
NpoLECCOB U 3aBUCUMOCTEN, AN pelleHns 3agad u3 Apyrmx ydebHbix npegmMeToB
MU peanbHOW >XW3HW; YMEHWe BblpaxaTb opmMynaMuM 3aBUCUMOCTU Mexay
BENM4YNHaMM

YMeHne onepupoBaTtb MOHATUAMM: MOCMeAoBaTeNbHOCTb, apudmeTnyeckas u
reomeTpuyeckas nporpeccuu; yMeHune ncnonb3oBaTb cBoncTBa
nocnegoBaTtenbHOCTEN, PopMyIbl CyMMbl 1 OBLLEro YneHa npu pelleHun 3agad,
B TOM Yuche 3aday 13 Apyrux y4ebHbiX npegmMeToB U pearbHOM XU3HU

YMmeHune pewaTtb 3agadvn pa3HblX TUMOB (B TOM 4uUcne Ha npoueHTbl, A0 N
4YacTtu, OBMxeHue, pa60Ty, LleHy TOBapoOB N CTOMMOCTb MOKYMOK WU yCIyr, Hanoru,
3agayvn m3 obnactum ynpaeneHua NMMYHbIMU U ceMeNHbLIMN (bl/IHchaMI/I); ymeHune
COCTaBliATb BbIpaXeHud, ypaBHEHUA, HepaBeHCTBa U CUCTEMbl MO YCIIOBUIO
3afjavn, mnccregosatb noJsiy4yeHHoe pelleHne U oueHuBaTb I'IpaBD,OI'IO,D,OGHOCTb
NOJTy4EHHbIX pe3yrbTaToB
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YMeHne onepupoBaTb MOHATMAMUK: urypa, Touka, OTPes3oK, npsMasi, nyd,
nomaHasi,  yrofsl,  MHOrOYrofbHWK,  TPEYroflbHUK,  paBHOOEOPEHHbIN  U”
PaBHOCTOPOHHUA  TPEYroNbHWKK, MPSMOYrOfibHbIA  TPEYroNbHWK, MeaunaHa,
OuccekTpMca M BbICOTA TPEYrofibHMKA, YETbIPEXYTOSlbHMK, Mapannenorpamm,
pomO, NPSAMOYronbHWK, KBagpaT, Tpaneuus; OKPY>KHOCTb, Kpyr, KacaTenbHasi;
3HAKOMCTBO C NMPOCTPAHCTBEHHbIMU hurypamu; ymeHue pellatb 3agayv, B TOM
yucrie M3 NOBCEOHEBHOW >XMU3HU, Ha HaXOXAEHWe reoMeTPUYecKUX BeNUYMH C
NPUMEHEHNEM U3YyYeHHbIX CBONCTB uryp 1 chakToB

10

YMeHve onepupoBath NOHATUSMU: PpaBeHCTBO OUryp, paBeHCTBO TPEYroNbHUKOB;
napannenbHoCTb UM NEPneHAVKYNSIPHOCTb MPSMbIX, Yron Mexay npsiMbiMu,
nepneHavKynsp, HakroHHasi, npoekuusi, nogobue  duryp, nNodoGHble
TPEYroNbHUKK, CUMMETPUSI  OTHOCUTENIbHO TOYKM U MPSIMOiA;  yMeHwue
pacrosHaBaTb PaBEHCTBO, CUMMETPUIO 1 mnoaobve duryp, napannenbHOCTb U
nepneHaVKyPHOCTb NPSIMbIX B OKPYXKatloLwem Mupe

11

YMeHne onepupoBaTtb MOHATUSIMU: AfMHA, paccTosiHMe, yron (BenvuuHa yrna,
CUHYC M KOCUHYC yrna TpeyrofibHuKa), nnollafb; yMeHne oueHuBaTb pasMepbl
npegMeToB U OOBLEKTOB B OKpYXalLemM Mupe; YMeHWe NpUMEeHsiTb opMynbl
nepumMeTpa u nnowagn MHOroyroflbHMKOB, OJNMMHbI OKPY>XHOCTU U nnowaan Kpyra,
obbema npsAMOYronbHOro napannenenunena; ymeHue npUMEHATb MPU3HaKK
paBeHCTBa TPEYroflbHUKOB, TEOPEMY O CYMME YIIioB TpeyrornbHuKa, Teopemy
Mudaropa, TPUrOHOMETPUYECKNE COOTHOLUEHMS AN BbIMUCIIEHUS  ONUH,
paccTosiHMK, nNrowaaen

12

YMmeHve usobpaxaTb nrockve urypbl M MX KOMOUHAUMW, MPOCTPAHCTBEHHbIE
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Urypbl OT pyKu, C MOMOLLbIO YEPTEXHBIX MHCTPYMEHTOB M 3MEKTPOHHBLIX CPEACTB
Mo TEKCTOBOMY MIN CUMBOSbHOMY OMUCAHMIO

13

YMeHne onepupoBaTb MNOHATUAMU: MPSAMOYrofibHas cuUcTeMa KOOPAWHAT;
KoopauHaTbl TOYKW, BEKTOP, CyMMa BEKTOPOB, NPOu3BedeHe BeKTopa Ha 4Yucro,
cKanspHoe npou3BedeHNe BEKTOPOB;, YMeHMe WCMNomnb30BaTb BEKTOpbl U
KoopauHaThl OANs NpeAcTaBeHns daHHbIX U pelleHus 3adadv, B TOM 4yucne u3
APYryX y4ebHbIX NPeaMeTOB U pearnbHON XU3HN

14

YMeHvne onepupoBaTb MOHATUAMU: CTONOMKOBbIE W KPYroBble AMarpammbl,
Tabnuubl, cpegHee apudMeTUdeckoe, MeavaHa, Haubornbluee M HavMeHbLuee
3HaYeHUs1, pasmax YnCIoBOro Habopa; ymeHue UsBnekaTb, UHTeprnpeTUpoBaTb U
npeobpasoBbiBaTb  MHGOPMaLUUio, MpeAcTaBleHHylo B Tabnvuax W Ha
Avarpammax, oTpakatoLLyto CBOMCTBA M XapakTepuCTVKM pearibHbIX MPOLEeCCoB U
ABMNEHWIN; yMeHne pacnosHaBaTb U3MEHUYMBbIE BENMUUYMHBI B OKPYXKaloLLleM Mupe

15

YMeHune onepupoBaTb NOHATUAMM: CIlyHaWHbIA ONbIT (CAyYanHbIN 3KCMEPUMEHT),
anemMeHTapHoe cobbiTue (3neMeHTapHbIN UCXOA) CryYyanHOro onbiTa, crnyvyamHoe
CcoObITUE, BEPOATHOCTb COObLITUSA; YMEHWE HaxXxoAWTb BEPOSITHOCTWU CryyanHbIX
COObITUIA B OMbITaX C PABHOBO3MOXHbIMW 3fieMeHTapHbIMU COBbITUAMU; YMEeHMe
pewarb 3agjayM MeTO4OM OpraHusoBaHHOro nepebopa U C UCMOMb30BaHMEM
npaBuna YMHOXEHWS; YMEHME OLEHMBaTb BEPOSITHOCTM peanbHbIX COObITUA U
ABMNEHUA, MOHUMATb pPOfb MPAKTUYECKM [OCTOBEPHBIX U  MarioBEPOSTHBIX
COObITUIA B OKpYXaloLeM MMPe W B >KU3HM, 3HAKOMCTBO C TMOHATUEM
HE3aBNCUMbIX COObITUIA; 3HAKOMCTBO C 3aKOHOM OOMbLUMX YMCEN M €ro porbio B
MaCCOBbIX ABMEHUAX
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16

YMeHve BbIOMpaTb MNOAXOOAWMA M3YYEHHbIM METond ANs pelleHus 3agayw,
NPUBOLAUTL NMPUMEPBI MaTeMaTUYeCKUX 3aKOHOMEPHOCTEN B MPMPOOE W XU3HM,
pacrnosHaBaTb MPOSABMEHNE 3aKOHOB MaTemMaTukuM B WCKYCCTBe, OnucbiBaTb
OTAeNbHble Bblgawlwnecs pesynbTaTbl, MOMyYeHHble B XO4e pasBUTUA
MaTeMaTUKN KaK HayKu, NpMBOAUTE NPUMEPbl MaTEMaTUYECKMX OTKPbITUA U UX
aBTOPOB B OTEYECTBEHHON U BCEMUPHOWN UCTOPUM

[NepeyveHb anieMeHTOB coaepXxaHud, npoBepsiembix Ha OINd
no MaTemartuvke

Koa lMpoBepsieMblil ANIEMEHT COAEPKaHUS

1 Yucna v BbluMCneHNs
1.1 HatypanbHble 1 Lenble yncna. MNpusHaku 4enumocTy Lenbix Yncen
1.2 OObIKHOBEHHbIE 1 AecATUYHbIE Apobu, NPoLEeHTLl, GECKOHEYHbIE NEpognYeckme 4pobu
1.3 PauvoHanbHble yicna. ApndmeTnyeckmne onepauum ¢ paumoHanbHbIMM YMCramm
1.4 HencteuTenbHble Yucna. ApudpmMmeTndeckne onepauum ¢ 4eNCTBUTENbHLIMW YUCTTaMn
15 MpubnmxeHHblEe BbIYMCMEHWS, NpaBuna OKPYrieHus, NpuKnaka u oueHka pesynbTaTa
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BblYUCIIEHUN

2 Anrebpandeckue BblpaeHus
2.1 ByKBEHHbIE BblpaXXeHUs1 (BblpaXKeHWs C NepeMEHHbIMM)
2.2 CteneHb ¢ uenbiM nokasateneM. CTeneHb C paumoHasnbHbIM MokasaTtenieM. CBowcTBa
cTeneHn
2.3 MHorouneHsbl
2.4 Anrebpavdeckasa apobb
2.5 AprndmMeTHEeCKUA KOpeHb HaTypanbHOW cTeneHwW. [denctsus ¢ apumeTnyeckmumm
KOPHAMM HaTyparnbHOW cTeneHn
3 YpaBHeHusa 1 HepaBeHCTBa
3.1 Llenble n opobHo-paumnoHansHble ypaBHeHUsS. CUCTEMBI 1 COBOKYNMHOCTU YPaBHEHWUN
3.2 Llensie n opo6Ho-paumoHanbHble HepaBeHcTBa. CUCTEMbI U COBOKYMHOCTM HEPABEHCTB
3.3 PelueHne TekcToBbIX 3a4a4
4 Yucnosble nocnegoBaTenbHOCTH
41 MocnegoBaTenbHOCTW, CNOCOOLI 3a4aHUA NocneaoBaTenbHOCTEN
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4.2

ApudmeTryeckas n reomeTpudeckas nporpeccun. Popmyna croXxHbiX NPOLEHTOB

5 DyHKL MM
5.1. ®PyHKUMA, cnocobbl 3agaHus yHkuun. Mpaduk dyHkuun. Obnactb onpegeneHus u
MHOXECTBO 3HadYeHun yHkuMn. Hynu dyHkuun. TpoMexyTkn 3HaKonoCTOAHCTBA.
MpOMEXyTKM  MOHOTOHHOCTU  PYHKUMKU. MakCcuMymbl U MUHUMYMbl  (OYHKL UK.
Haunbonbliee n HaumeHbLLee 3Ha4YeHne PYHKLMM Ha MPOMEXYTKE
6 KoopauHatbl Ha NpsiMOn U NAIOCKOCTU
6.1 KoopaunHaTtHas npsamas
6.2 [ekapToBbl KOOpAUHATELI Ha NIOCKOCTH
7 MeomeTpus
7.1 "eomeTpuyeckme urypbl N X CBOMCTBA
7.2 TpeyronbHWK
7.3 MHoroyroneHukn
7.4 OKpY>KHOCTb M Kpyr
7.5 M3mepeHne reoMeTpudeckmx BenmymH
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7.6

BekTopbl Ha NOCKOCTH

8 BeposTHOCTb 1 cTaTUcTMKa
8.1 OnuncaTtenbHasa cTaTucTuka
8.2 BeposTHOCTb
8.3 KombuHaTopuka
8.4 MHoxecTBa
8.5 Mpadbl
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOT'O KYPCA (IIO I'OJAM OBYYEHMA)

5 kaace (170 v)

Ha3Banmue pazaena

(TeMbl) Kypca (YHCJI0

4acoB)
Hartypaiabnble 4ucaa.
HeiicTBusi c
HATYPaJbHBIMHU
YHCJIAMHU
(43 )

OcHoBHOe coaep:kaHue

JlecsiTHdHAsT CHCTEMa CUHCICHUS. Psin
HaTypajdbHBIX uMcend. HaTypanbHbli
psin. Yucno 0. HarypasnbHble yucna Ha
KoOpauHaTHOH npsimoil. CpaBHeHue,
OKpYTJICHNE HATyPATbHBIX YHCEL.

Apudmernieckne JiefcTBus c
HaTypanpHbBIMK unciamu. CBoMHcCTBa
HyIIsl TIPU CIOXKEHUU M yMHOMKEHUH,
CBOWCTBA EIMHULBI IIPU YMHOXKECHHU.
[lepemecTuTenbHOE M  COYETATEIBHOE
CBOICTBA CIIOKEHUSA M YMHOXCHHS,

pacnupeaciIuTeIbHOC CBOWCTBO
YMHOXCHUA.
I[em/rrem«l u KpaTHbIC qucia,

pa3IOKCHUE YKUCJIA HAa MHOMKUTCIIH.
Jenenne c¢ ocratkom. Ilpocteie u
COCTaBHbIE YyucIa. [Ipu3naku
nenumoctH Ha 2, 5, 10, 3, 9.

CreneHs ¢ HaTypaIbHBIM IIOKA3aTCIEM.
Yucnossle HOPSLIOK
JICHCTBUH.

BBIPAYKCHUS ]
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OcHoBHbBIEe BHABI AESITEIbHOCTH 00y4aI0IUXCH

Yurars, 3aMHCHIBATH, CPABHUBATH HATypaJbHBIC UHCIIA;
npeaaaraTb M 00CY:KIaTh CHOCOOBI YHOPSAOYMBAHHS
YHCeL.

M306pakaTh KOOPIMHATHYIO HPSIMYIO, 0TMe4YaTh YHCIIA
TOYKAMHM  HA  KOOPAMHATHOM  MpsIMOW, HAXOAUTh
KOOP/IMHATHI TOUKH.

HccenenoBarhb cBoiicTBa HaTypaiabHOTO psfa, uncen 0 u 1
TPH CIOKEHUH ¥ yMHOKCHUH.

Hcnoab3oBaTh MNPaBUIO  OKPYIVICHUS  HATypalIbHBIX
qHCel.

BpInoaHAThL apupmeTuyecKkue JaeficTBUS c
HATYpaJIbHBIMM  YHCJIAMH,  BBIYHCIATH  3HAYCHHS
YHCJIOBBIX BBIPAKCHUH cO CKOOKaMH H 6e3 CKOOOK.
3anucpiBaTh TPOHM3BEACHHE B BHAE CTENEHHU, YUTATh
CTENCHH, HCMOJIb30BaTh TEPMHHOJIOTHIO (OCHOBaHHE,
MOKa3aTellb), BBIYHCJIATH 3HAUEHHs] CTEICHEH.
BbINOTHATH NPHUKHUAKY M OLEHKY 3HAYEHWH YHCIOBBIX
BBIPOKCHUI, TNpeMIaraTb W NPUMEHSATh TNPUHEMBI
NMPOBEPKH BEIYHCIICHUH.

Hcnonb3oBaTh NPH BBIYHCIEHHSIX EPEMECTHTEIILHOE U
COYETaTeNIbHOE CBOICTBA CIOKEHUS U yMHOMKEHUS,
pacrpeenuTeabHOe CBOMCTBO YMHOKEHHUS;



Pemrenne TekcTOBBIX 3aJa4 Ha BCC

apI/I(i)MeTI/I‘{eCKI/IC Z[eﬁCTBPISI,Ha JBUKCHHUC

1 NOKYIIKH
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dhopmyruposars " NPUMEHATH npaBujia
npeoOpa3oBaHUsl YKCIOBBIX BBIPAKEHMH Ha  OCHOBE
CBOICTB apH(METHIECKUX JEHCTBUIA.

HccenenoBarh 4nciIOBBIE 3aKOHOMEPHOCTH, BBIABHIATH H
000CHOBBLIBATH THIOTe3bl, $hopmymmposarts
00001IeHNsT U BBIBOABI 110 pe3yjbTaTaM IPOBEAEHHOTO
uccienosanus. ®opMyJIUPOBATH ONpeeTeHHs ICIUTENS
U KpaTHOTO, HAa3bIBaTh JEIUTENN U KpaTHbIE YHUCIA;
pacmo3HaBaTh  ITIPOCTBIE W COCTaBHbIE  UHCIIA;
(opmyaHpoBaTh ¥ NpUMe-ATh NPU3HAKH JETUMOCTH Ha
2,3,5,9, 10; npuMeHATHAJTOPUTM PA3JI0KEHHS YHCIIa Ha
MPOCTHIE MHOYKHTEIH; HAXOAUTh OCTaTKH OT JCNCHUS U
HETIOJTHOE YacTHOE.

Pacno3naBaTh WCTHHHBIE U JIOXKHBIE BBICKAa3bIBAaHHS O
HAaTypalbHBIX  YHCJIaX, MNPUBOAMTH TNPUMePBI U
KOHTPIPUMEPHI, CTPOMTH BbICKA3BbIBAHMSI U OTPULIAHMS
BBICKa3bIBaHUH O CBOWCTBAX HATYPAJIBHBIX THCEIL.
KoncTpyupoBaTh MaTeMaTHYecKHe TMpeIJI0:KEeHUs C
TIOMOIIBIO CBS30K «M», «HIIH», «ECIH..., TO...».

Pemars TekcTOBBIE 3amauM apH(METHISCKHM CIIOCOOOM,
HCIO0Jb30BATh  3aBHCHMOCTH  MEXKAYy  BEIUUYMHAMH
(ckopocTh, BpeMs, pacCTOsIHME, IeHa, KOJHYECTBO,
CTOMMOCTBH JIP.): AHAJU3UPOBATH U OCMBICAHBATH TEKCT
3a7aud, NepeOpMYIMPOBaTh YyCIOBUE, H3BJIEKATh
HEOOXOJMMBIE JaHHBIC, YCTAHABIMBATL 3aBHCHMOCTH
MEXIy BEJINYHHAMH, CTPOUTH JIOTHMYECKYIO ILETOUYKY
paccyXJIeHuil.

MoaeaupoBaTh XOA peHICHWS 3aJadyd C  ITIOMOIIBIO
PHCYHKA, CXEMBbI, TAOIUIIBL.

IIpuBonuThL, Ppa3dHpaTh, ONEHUBATH  Pa3INYHbBIC
pelIeHws], 3aIMCH PEIICHNH TEeKCTOBBIX 3ajad.
Kputnyeckn omeHuBaTh  TIOMYYCHHBIH  pe3yibTart,



OCYHIeCTBJSATh CaMOKOHTPOJIb, IIPOBEpPssi OTBET Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUTH OLIMOKH.
Pemars 3amaun ¢ momonpio nepedopa BCEX BO3MOXKHBIX

BapHaHTOB.
3HAKOMHTBCS ¢ UCTOPHUeil pa3BUTHA apH(YMETHKA
Harisanasi reoMeTpusi. Touka, mpsMast, OTpe30K,  Jyd. Pacno3HaBaTh Ha dYepTexax, PHCYHKax, ONHCBHIBATD,
Jluanu Ha niuockocrn (12 Jlomanas1. Mi3smepeHue JUTHHBI OTpE3Ka, UCTIONB3Ys TEPMHHOJIOTHIO, ¥ HM300pazkaTh C IOMOIIBIO
) METPHUYECKHE CIUHUIBI  M3MEPEHHUS 4epTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K,JIyd,
JUTHHBL. OKPYXHOCTBH KPYT. YTOJI, TOMaHYI0, OKPY>KHOCTb.

Pacno3naBarb, NPHUBOAUTH  NPHMEPbI  OOBEKTOB
peanbHOro MHpa, MMEomMX (opMy H3ydeHHBIX (uryp,
OLEHUBATh HX JIMHCHHBIC pPa3Mephl.

IMpakrtnueckass pabora «IlocTpoeHne
y30pa U3 OKPY>KHOCTEN».

Vron. Ilpsmoii, ocTpeil, Tynoi wu Mcnoan30BaTh JTMHERKY ¥ TPAHCIIOPTUP KAK MHCTPYMEHTBI
pasBépHyThIH  yrubl.  M3mepenue IUTsl IOCTPOEHUS. U U3MEPEHHS: U3MEPSTh [UIMHY OTPE3Ka,
YTJIOB. BEJIMUMHY yIIIa; CTPOMTH OTPE30K 3aaHHON JUTHHBI, YTOJ,
IpakThueckas pabota «[locTpoere 3aIaHHON BENMYMHBI, OTKIAAbIBATH IMPKYIEM pa HbIE

OTPEe3KH, CTPOUTh OKDPYXHOCTh 3aJaHHOTO pajJHyca.
H3o0pakaTh KOHPHUTYpaLMH TCOMETPUUCCKUX (GHUTYp U3
OTPE3KOB, OKPYXHOCTEH, MX 4YacTel Ha HEJIMHOBAHHOWU
KJIeTyaTo  Oymare; mpegjaratb, ONHCHIBATH U
00CYKIATH CMOCOObI, ATTOPUTMBbI TIOCTPOCHUSI.
PacnosnaBare W u300pakaTh Ha HEIMHOBAaHHON H
KIeTyaTol Oymare mpsiMOH, OCTPBIH, TYIOH, pa3BEPHYTHIH
YTIIBI; CPABHUBATH YTIIBL

BbI4HCIATH JTHHBI OTPE3KOB, IOMAHBIX.

YTIIOB

IToHUMATH U MCNIOJIB30BATH NP PellIeHHH 32124
3aBHCHMOCTH MEXKy €IMHULAMH METPUYECKON CHCTEMBI Mep;
3HAKOMHUTBCSI C HEMETPHIECKUMH CHCTEMaMH Mep; BhIPakaTh
JUIMHY B Pa3IMYHBIX eIMHALAX n3MepeHus. MccaenoBaTh
¢burypsl 1 KOHQUTYpaAIHK, HCIONB3Ys HU(PPOBBIE PECYPCHI
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OObIKHOBEHHBIE
apoou

(48 u

JpoOs. [IpaBunbHbIC u
HempaBWiIbHBIE  Apodu. OcHOBHOE
CBOWCTBO IpoOH. CpaBHeHHe
JpoOei.

CroxeHue " BBIYUTAHUE

0OBIKHOBEHHBIX Jpodeii. CMenianHas
IpoOb. YMHOXKEHHE W JelcHHE
OOBIKHOBEHHBIX ApOo0Oei; B3aMMHO-
oOpaTHble 1poou.

Pemenne TEKCTOBBIX 3aj1ad,
comepkamux  apodu.  OCHOBHBIC
3aa4i Ha JAPOOH.

[Mpumenenne OykB JUIl  3allHCH
MAaTeMaTHYeCKUX  BBIPDAKCHHH U
MpeJUI0KEeHN I
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MoneaupoBath B rpaduyeckoil, npenmerHoil Qopme, ¢
TIOMOIIBIO KOMITBIOTEPA MOHSTHS U CBOMCTBA, CBS3aHHBIE C
OOBIKHOBEHHOH APOOBIO.

Yurarh W 3aNUCBHIBATh, CPaBHHBATh OOBIKHOBEHHBIC
IpoOw, MpeAIaraTb, 000CHOBBIBATH H 00CY:KIATH CIOCOOBI
YIOPSAOYUBAHUS APOOEH.

H3o0paxkaTs  OObIKHOBEHHBIE  JpoOM  TOYKAMM  Ha
KOOpAMHATHOW TIPSIMOH; MCHOJB30BATH KOOPJIMHATHYIO
MPSMYIO JJIsl CpaBHEHUS IPOOEi.

®opMyJHpOBaTH, 3aNHCHIBATE ¢ TOMOIIBI0 OYKB
OCHOBHOE CBOWCTBO OOBIKHOBEHHOH JpOOH; MCHOJIB30BATH
OCHOBHOE CBOKMCTBO OpOOHM sl COKpalleHHus ApoOed u
HpHUBEICHUS ApoOM K HOBOMY 3HaMEHATEIIO.
IpeacTaBaATh cMenIaHHyo JpoOb B BUJE HENPABHILHON U
BBIJICIATH LETYI0 9acTh YUCIa U3 HEMPaBIIBHON JPOOH.

BbinosiHaTh apudmeTHyecKue JeiicTBus c
OOBIKHOBEHHBIMH ~ JpoOsIMH;  NPHMEHSITb  CBOiicTBa
apu(pMETHYECKUX  JCHCTBUHA JUISt pauuoHanu3auuu

BBIYHCIICHUM.

BpinotHAT,  NPUKUAKY M OLEHKY  pe3ynbTara
BEIUMCICHUH; MpeaaaraTb M NPHMEHATh NPHEMBI
NPOBEPKH BbIUMCICHUM.

IIpoBoauTH WccIeI0BaHUS CBOMCTB Apo0ei, omupasch Ha
YHUCIIOBBIE OJKCIIEPUMEHTHl (B TOM YHCIE C IOMOIIBIO
KOMIIBIOTEpA).

PacnosHaBarbh UCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS O
JIpo0sX, MPUBOAUTH MPHUMEPbI ¥ KOHTPIIPUMEPEI, CTPOUTH
BBICKA3bIBAHUS U OTPUIAHHS BbICKa3bIBAHUM.

Pemiarp TEKCTOBbIE 3ajauM, CcopepKamue JIpoOHbIE
JQHHBIC, U 33/[a4i Ha HAXOXKACHHUE YaCTH LIEJIOT0 U LEJIOro



Harasianas
reomMeTpus.
MHOroyroJibHUKH
(10 g)

MHOroyronsHUKU. YeTbIpEXyroabHUK,
IPSAMOYTOJbHUK,KBApAT.

Ipaktudeckas pabora «IloctpoeHne

NPSIMOYTOJIbHHUKA c 3aaHHBIMH
CTOPOHAMHU Ha HEeJIMHOBaHHOM
Oymare».

TpeyronpHuK.

[Tnomans " HEepUMETP

MPSIMOYTOJIBHUKA ¥ MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3 MNPSIMOYIOJILHUKOB,
C€AMHULBI  M3MEPEHHs  IUIOIIAMH.
[lepumeTp MHOTOYTOJTBHIKA
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IO €Tr0 4aCTH; BBIABJATH UX CXOACTBA U pa3jin4vus.

MoaenupoBaTh XOA pEIIEHHs 33Ja4d C IIOMOIIBIO
PHCYHKA, CXEMBbI, TAOIUIIBL.

IIpuBoauTh, pa3duparb, OLEHMBATH  pPa3IMYHbIC
pELICHNUS, 3allUCU PEIICHUN TEKCTOBBIX 3a/ad.
Kpuruyeckn oumeHuBaTh IOJIyYEHHBI  pe3yJibTar,
OCYLIECTBIATH CAMOKOHTpPOJIb, IIPOBEpsii OTBET HA
COOTBETCTBHE YCIIOBHIO, HAXOAUTH OIINOKHL.

3HAKOMHTBCS ¢ MCTOPHei pa3BUTHS apHPMETHKU

OnuceiBaTh, HCNOJIbL3Ysl TEPMHHOJIOTHIO, H300PaKATh C
MOMOIIBIO YEPTEXHBIX HHCTPYMEHTOB M OT PYKH,
MOZAENUPOBaTh U3 OyMarn MHOTOYTOJIbHUKH.

IIpuBoauTh mnpuUMepBl OOBEKTOB pPEAIBHOTO MHPA,
UMeromux (GopMy MHOTOYroJIbHHKA, HPSMOYTOJIbHUKA,
KBaJIpaTa, TPEyrONbHUKA, OLeHUBATh VX IMHEHHBIE Pa3MepHI.
BbIYHCIATH: IEpUMETp TPEYroNbHUKA, NPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TIOIIA (b IPSIMOYTOJIbHHKA, KBaIpaTa.
M3006pakaTh  OCTPOYTrONbHBIC,  HPSIMOYTOIBbHBIE U
TYHOYTOJIbHBIE TPEYTrOJbHUKH.

CTpouTh Ha HEJIMHOBAaHHOW M KJIETYATOH Oymare KBajapar
U TPSIMOYTONBHHK C 33JlaHHBIMM JUIMHAMH CTOPOH.
HccienoBath  CBOMCTBA MPSIMOYrOJbHUKA, KBajpara
nyTéM  SKCHEPUMEHTa,  HAONIOACHUS,  M3MEPCHUS,
MOJEJIMPOBAHUS; CPaBHUBATh CBOWCTBAa KBajapara M
HPSIMOYTOJIbHHKA.

KOHCprﬂpOBaTL MareMaTu4ieCKue IpeaIoKeHuss ¢
IIOMOUIBIO CBA30K ((HeKOTOpLIﬁ)), W00 ».
Pacno3HaBarh HCTHHHBIE W JIOXKHBIC BBICKA3bIBAaHHS O



MHOTOYTOJTbHUKAX,
KOHTPIIPUMEDHI.
HccienoBats 3aBHCHMOCTB [UIOIAAN KBaApaTa OT JUIU-b
€r0 CTOPOHBL

Hcnoab3oBarh  CcBOMCTBA  KBAaJpaTHOM CeTKU  Juid
nocTpoeHus (Guryp; pa3dMBaTh NPSIMOYTOJBHHK Ha
KBQJpaThl, TPEYrOJbHUKH, COCTABJIATH (QUIYpHl U3
KBAJPaTOB M IPSIMOYTONBHUKOB M HAXOIWUTh MX ILIOMIAMb,
pa3bmuBaTh (GHUIYpel Ha NPSIMOYTOJIBHHKHM W KBaApaThl M
HaXOJAUTh UX TIIOIIAb.

BrIpaskaTh BeIMYMHY IUIOIIAAM B PA3IMYHBIX €JHHHULAX
U3MEPEHUS METPUYECKON CHUCTEMBl Mep, HOHHMMATh H
HCMO0Jb30BATh 3aBHCHMOCTH MEXKIYy METPHUCCKAMU
€IMHULIAMU U3MEPEeHNUs! TIIOLIA/IH.

NPUBOJIUTH NnpuMepbl u

3HAKOMHTBCSI ¢ NMPUMepaMM NPHMEHeHHUsl IUIOIAaId H
IepuMeTpa B MPAKTHUCCKUX cUTyauusx. Pemars 3agaum
U3 pealbHOW KU3HM, NpelIararte " 00CyKIaTh
pa3jiM4yHbIe COCO0bI PENICHNUS 3a1a4

JlecaTuyHbIE
apoou
(38 v)

Jecsitrunas ~ 3amuch  ApOOeCH.
CpaBHEHHE JECATUYHBIX APOOeHi.
JleticTBust c
IpoOsSMHU.
JECSITHYHBIX JIPOOEH.

JIeCATUYHBIMH
Oxkpyrienue

Pemenne TEKCTOBBIX 3aj1a4,
conepxkamux apoou. OCHOBHEIC
3aJa4u Ha OpoOu

IIpeacraBasiTh IeCATUYHYIO IpOOb B BHJE OOBIKHOBCHHOH,
YUTATh M 3aNUCHIBATH, CPABHUBATH JECATHUYHBIC APOOH,
npeaiaratb, OOOCHOBBIBATH M  00CY:KIAaTh  CIOCOOBI
VIIOPSIOUNBAHHS ICCATUIHBIX POOCH.

H3o0paxkaTs necaTHuHbIe JPOOH TOYKAMU HAa KOOPIMHATHOMN
HPSIMOH.

BoISBASTH CXO0ACTBA W PA3JIMYMS MPABII apH(YMETHICCKUX
NEUCTBUII C HATYpaJbHBIMH YHCIAMH M JIECATHIHBIMH
TPOOSMH, OOBSACHSITD HX.

BoINoJHATH  apuMETHUCCKUE JCUCTBHS C JICCSITHYHBIMHU
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Ipo0sSMU; BBINOJIHATHL MPHUKHIKY H OIEHKY pe3yiIbTaTa
BBIYMCIICHUH.

IIpumensaTs cBoiicTBa apudMETHUSCKUX JIEHCTBUH JUIs
palMOHAIN3alUU BBIUUCICHUN.

IIpuMeHATHL NPaBHJIO OKPYIVIEHUS] IECSITUYHBIX ApoOeil.
IIpoBoauMTH HcCiIEIOBAHHSI CBOWCTB AECSITHUYHBIX Jpobeii,
ONMMpasCh Ha YHUCIOBBIE SKCHEPHMEHTH (B TOM dUHCIE C
MOMOIIBI0O  KOMITBIOTEpPA),  BBIABHIaTh  TUNOTE3bl W
HPUBOAUTH UX OOOCHOBAHUS.

PacnosHaBarb HCTHHHBIC U JIOKHBIC BBICKA3bIBAHUSA O
Ipo0sX, MPHUBOAMTH NPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS Y OTPULIAHUS BBICKA3bIBAHUI.

Pemars TekcTOBBIC 3a7a4n, COAEPIKAIINE TPOOHBIC JAHHEIE, H
Ha HAXOXJEHHE 4YacTH LEJIOro M IEeJOro MO ero 4acTy,
BBISIBJISAAITH HX CXOJACTBA U Pa3jInyus.

MopeaupoBaTh X0 PELICHUs 3aJa4d C [OMOLIBIO PUCYHKA,
cxempl, Tabmuuel. IIpuBoaMTH, pa3dupaThb, OLEHHBATH
pa3iInuHbIC PELICHNUS, 3alIUCH PEIICHHI TEKCTBBIX 3a7ad.
OmnepupoBaTh ApOOHBIMU YHCIAMH B PEATBHBIX JKH3HEHHBIX
CHUTYalusX.

Kputuuecku OlIeHUBATh HOJTy4EeHHBI I pe3yibTar,
OCYLIECTBIIATh ~ CAMOKOHTpPOJb,  IIPOBEpsiss ~ OTBET  Ha
COOTBETCTBHE YCIIOBUIO, HAXOJUTh OMINOKN.

3HAKOMHUTBCSI ¢ UCTOPHEl pa3BUTHs apu(METUKU

Harnsanas
reoMeTpusi.
Tesa u purypst
B MPOCTPAHCTBE
(9w

Msuororpannuku.  W3o0paxenue
MHOTOI'PaHHHKOB. Mopgenn
MIPOCTPAHCTBCHHBIX TEIl.

[IpsiMoyrosbHbIi NapajuleIenues,
KyO0. PazBéprku Ky0a u
napaiienenunesa.

Pacno3HaBarh Ha 4YepTeiKax, PUCYHKAX, B OKpPY:KaKWLIeM
Mupe [PSIMOYTOJIbHBIH napasuiesiernurie], Kyo0,
MHOTOIPaHHHUKH, OMHMCHIBATH, MCHOJb3YS TEPMHHOJIOTHIO,
OLIEHHUBATDH JIMHEWHBIE Pa3MEPBL.

IpuBoAMTHL NPUMEPBI OOBEKTOB PEATBLHOI0 MUPa, HMEFOIIUX
($hopMy MHOTOrpaHHHKa, HPSIMOYTOJBHOTO Mapajieienurie/ia,
KyOa.
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[Ipaktuueckas paborta «Pa3épTka
KyGa».

O0béM  Kkyba, TPSMOYTOJIBHOTO
napaJuielenuesia

H3o0pakaTs ky0 Ha KIIeTUaTOi Oymare.

HccaenoBars CBOJiCTBa KyOa, NPSIMOYT OJIBHOTO
napasuiesienuie;a, MHOrOrPaHHUKOB, HUCIIOIB3YSI MOJIEITH.
PacnosnaBarb u  u300pazkaThb  pa3BEPTKM  Kyba |
napauienenunesna. MogeanpoBars Ky0 1 napauienenune] u3
OyMarn ¥ TIPOYMX MATEpUaJoB, OOBSICHATH CHOCOD

MOZENUPOBAHNS.
HaxoauTtps n3MepeHus, BBIYHCIATD IUIOIA/Ab TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOJIBHOTO TapaJuIeNenuIe a;

HCCJIe10BATh 3aBHCHMOCTh 00bEMa Kyba OT JUIMHBI €ro
pebpa, BLIABUIaTh U 000CHOBBIBATH THIIOTE3Y.

Hauonats M NPOBOJUTH AHAJOTHMM MEXIY IOHATHAMH
wiomany 1 obbéMa, HmepuMeTpa M IUIOLIAM HOBEPXHOCTH.
Pacno3HaBaThb VCTHHHBIE U JIOXKHBIC BBICKa3bIBAaHUS O
MHOTOTPaHHUKAX, MPHBOAUTH NMPUMeEPbl U KOHTPIPUMEPHI,
CTPOMTH BBICKA3bIBAHUSI U OTPHIAHKS BbICKA3bIBAHHIA.

Pemarp 3a1auM 13 peaJbHON KU3HU

[oBTOpenne nu
0606menue (10

)

IToBTOpEHNE OCHOBHBIX HOHATHH U
METOJI0B  Kypca 5  Kiacca,
0000mmenne 3HaHUH

Bpruncasars 3HAYEHUS BBIPAKEHUH, cozieprKalIIux
HaTypaJbHbIe YHCIIa, OOBIKHOBEHHBIE U JECSATHYHBIE IPOOH,
BBITIOJTHSTE NIPE0OPa30BaHMsT UHCEIL.

Buioupars cnmocod CpaBHEHHS ~ YHCEN,  BBIYHCICHUA,
NPUMEHSATh CBOMCTBAa apudMmeTHueckux AeHCTBHH s
paOHAIN3AIUH BHIYUCICHHH.

OcyuecTBIATHL CAMOKOHTPOJb BBINMOJIHAEMBIX JIEHCTBUN U
CaMOIIPOBEPKY Pe3yNbTaTa BBIYUCICHUMH.

Pemiats 3asmaum  u3  peaJbHOH  JKU3HM, NPUMEHATH
MaTeMaTH4YeCKHe 3HAHHS JUIS PEIICHHS 3a]ad M3 JPYrux
y4eOHBIX MPEIMETOB.

Pemiares 3agaum  pasHbIMH  cnoco0amMu, CpPaBHUBATh
cnoco0bl _peleHus  3aJa4yd, BBIOHPATh PalHOHAILHBI
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crocoo
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6 kaacce (170 )

Haszpanue
pasaena OcHoBHOE cofep:KaHue OcHoOBHBIC BH/bI 1eSITEILHOCTH 00y4aI0LHXCS
(TembIl)
Kypca (4Mciio
4acoB)
HarypajibHble Apudpmernueckne  AEUCTBHA  C BpinoyHATL apupMernyeckue AeiicTBUsI C MHOTO3HAUHBIMU
4HCIa MHOI'O3HAYHBIMU  HaTypaJbHbIMU HAaTypaJbHBIMM UYHCJIAMH, HAXOAMTb 3HAYCHHUSI YMCIIOBBIX
(30 u) ynuciaMy. UHCIIOBBIE BBIPaXKEHHUS, BBIpPOKEHHII CcO CKOOKamMH H 0e3 CKOOOK; BBIYHCIATH
TIOPS 0K JEUCTBHIA, 3HAYEHUs] BBIPAKCHUH, COJAEPKAIMX CTEHCHU. BBINOIHATHL
UCIIONIL30BaHUE CKOOOK. NPUKUAKY M OLEHKY 3HAuCHUI 4YMCIIOBBIX BBIPAXKCHUH,

OxpyriieHUe HaTypalbHbIX YUCEIL.

Jlenurenn W KpaTHBIE UWCIIA;
HauOONBIINI OOLUA JEIUTENh U
HaMMeHbIIee 0011ee KpaTHoe.
Pasnoxxenne uyucna Ha TpPOCThbIE
MHOKHTENH. J[eTMMOCTh CyMMBI U
MIPOU3BEJICHMUS. Jenenue c
OCTATKOM.

Penrenne TekCcTOBBIX 3a1a4y

NPHMEHSITH NPHEMBI TPOBePKH pe3ynbrata. Menoib30BaTh
NPH BBLIYMCIEHHSIX [EPEMECTHTENBHOE H COYETATENBHOE
CBOWCTBA CJOKCHHS W YMHOXCHHS, PACIpPEICIUTEIbHOS
CBOMCTBO YMHO)KCHHSI OTHOCHTEIBHO CIIOKCHHS, CBOMCTBA
apuMeTHUeCKnX JeHCTBHIA.

HMcciaenoBarh  YHCIOBBIC
YHCIIOBBIE JKCIIEPUMEHTBI,
THIIOTE3bI.
@DopMyJHPOBATH ONpeJeeHHsl JCIUTEIs. W KpaTHOTO,
HAWOOJIBIIEr0 OOIIEro JeNUTeNls M HAWMEHBIIEr0 OOIIero
KpaTHOT'0, NMPOCTOT0 U COCTABHOTO YHCEN; UCIOJIB30BaTh ATU
MOHATHA TPU PEUICHUH 33/1a4.

I[IpuMeHATH AJITOPUTMBI BBIYKHCICHUST HANOOJIBIIIETO 00IIEro
JICTUTENST W HAMMEHbBIIEro OOIIEro KpPaTHOTO JIBYX YHCEI,
QITOPHUTM PA3JIOKESHHUS YUCIIa Ha MTPOCTHIC MHOKUTEIIH.
HccnenoBars ycnosus aenumocty Ha 4 u 6. UcesienoBaTs,
o0cyx1aThb, GopMyIHPOBATHL U 000CHOBBIBATH BBIBOJL O
4ETHOCTH CYMMBI, IPOU3BEICHUS: ABYXUETHBIX YHCEN, TBYX

3aKOHOMEPHOCTH,  TPOBOAUTH
BBIIBUT'ATh M 00OCHOBBIBATh
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HEUETHBIX YHCIIEC, YETHOTO M HEYETHOI'O YHCEIL.
HccnenoBars cBoiicTBa J€IMMOCTH CYMMBbI U
MPOU3BE/ICHNUS YHCEIL.

IIpuBoauTH mpHMeEpPBI YHCEN C 33JaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble W HeBEpPHble YTBEPXKICHUSA O
CBOWCTBax YHCEJ, OMPOBEPraTh HECBEPHBIC YTBEP)KICHHUS C
MOMOIIBIO KOHTPIIPHMEPOB.

KoncrpyupoBars MaTeMaTH4ecKue MpeaIoKeHUs C
ITOMOIIBIO CBSI30K «M», «HJIN», «ECJH..., TO...».

Pemarp  TEKCTOBbIE  3aj7aud, BKJIIOYAIONIME  TOHSATHS
JETUMOCTH, apu(dMETHYECKUM  CIocoOOM, HCIOIB30BaTh
nepebop BCeX BO3MOXKHBIX BapUAHTOB.

MoaeaupoBaTh X0/ PEIICHUS 3aJa4qd C IMOMOIIBIO PUCYHKA,
CXEMbI, TaOJIHIIBI.

IIpuBoauTs, pa3déuparb, OLEHHBATH DPA3INYHBIC PEIICHH,
3alMCH PEeIIeHUH TeKCTOBBIX 3aad

KpuTuyeckn oueHHUBATH IOJIYYCHHBIIl PE3yNbTaT, HAXOAUTh
OLIMOKH, OCYLIECTBIISITH CAaMOKOHTDOJIb, HPOBEPsisi OTBET Ha
COOTBETCTBHE YCIIOBHIO

Harnsanas
reoMeTpHs.
IIpsimble Ha
mirockoctu (7 1)

IepnenukynspHbie npsiMbIE.
IMapannenbHble OpsIMBIE.

Paccrosinue MEKILY JIByMst
TOYKaMH, OT TOYKH JO NPSIMOH,
JUIMHA TTyTH Ha KBaJpaTHOMN ceTke.

[IpuMeps! IPSIMBIX B IPOCTPAHCTBE

Pacno3naBaTh Ha yeprexax, PUCYHKaxX CiIydyad B3aHMHOIO
PAcCIOJIOKEHHS IBYX HPSIMBIX.

H3006paxkaTh ¢ MOMOIILIO YepPTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHON M KJIeT4aToil Oymare [Be IepeceKaroluecs
npsiMble, IBE IapaulelbHBIC MPsIMbIE, CTPOUTH MPSIMYIO,
HEePNEeHIUKYISIPHYIO JaHHOM.

IIpuBoaNTH NpUMepbI HapaIenbHOCTH u
HEePICHINKYSIPHOCTH TPSIMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTONBHUKAX IEPHEHANKYISPHBIC H
napajiensHble cTopoHbl. M300pakaTh MHOTOYrOJIBHUKH C
napajuIeIbHBIMHI, NEPIECH MK YIS PHBIMUA CTOPOHAMHU.
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Haxoautp paccTosiHue MEXIy ABYMs TOYKaMH, OT TOUKHU IO
MpsSIMOM, JUIMHY IyTH Ha KBaJpPAaTHON CETKE, B TOM YHUCIE
UCTIONB3Ys TU(POBBIE PECYpPCHI

Apo
on

(32
4)

OOBIKHOBEHHAsI JPOOb, OCHOBHOE
CBOIfcTBO  1po0M,  COKpallieHHe
IpoOeii. CpaBHeHHE u
YHOPSIIOUNUBaHUE JIPOOCH.

JecsitidHbie JPOOH U METpUYECKas
cucTeMa Mep.

Apudpmerndeckne  ICUCTBHA  C
OOBIKHOBEHHBIMH ¥ JECATHYHBIMU
TPOOSMHU.

OtHomienne. JleneHne B JaHHOM
OTHOIIICHUH. Macmita0,
MIPOTIOPIIHS.

Ilonsate nponenra. Beluncnenue
NPOLICHTa  OT  BCGJIMYMUHBI U
BEJINYHUHBI 110 €€ TPOIIEHTY.

Pemenne TEKCTOBBIX 3aj1ad4,
COJICpIKAIINX APOOU ¥ MPOLICHTEL.

IpakTnueckas pabota
«OTHOLICHHE UTHHBI OKPYXKHOCTH
K eéuameTpy»

CpaBHUBAThb U YNOPSI0YMBATH JpoOH, BHIOMPATH CHOCOD
CpaBHEHHUS IPOOEH.

IIpexcraBasiTh necsTHYHBIE JPOOM B BHIE OOBIKHOBEHHBIX
Jpobeii 1 0OBIKHOBEHHBIC B BHIE JCCSATHYHBIX, HCIOJIB30BATh
KBHUBAJICHTHBIE NPEJICTABJICHUs JPOOHBIX YHCEN INPH HX
CPaBHEHUH, TIPH BBIYNCICHUSAX.

Hcnoanb3oBaTh JiecsiTHYHBIE IpoOKM TpH NpeoOpa3oBaHUM
BEJIMYMH B METPUYECKOM CHCTEME Mep.

Bpimoansars apupmeTruyecKkue JneicTBUs c
OOBIKHOBEHHBIMH U JICCITHYHBIMH JPOOSMH.
Bpruucaars 3HAYCHUS BBIPaKCHUI, CoJepKaIIUX

OOBIKHOBEHHBIE M JECATHYHBIC  APOOW,  BBINOJHSATH
npeobpa3oBanust poleil, BHIOMPATh CIOCOO, NMPUMEHSTH
cBOIiCTBAa apU(PMETHUYCCKUX NCUCTBHUA IS PallOHATH3AIlUI
BBIUMCIICHUI.

CocTaBJISITh OTHOLICHHS U IIPOTIOPLMH, HAXOAUTH OTHOLICHHE
BEJIMYMH, JICITHUTh BEIMYUHY B JJAHHOM OTHOImeHnU. Haxonurh
IKCHEPUMEHTAJbHBIM MYTEM OTHOLICHUEUIMHBI OKPYKHOCTH
K €€ qUaMerpy.

HWHTepnperupoBarh MaciiTad KaKk OTHOIICHHE BEJINYHUH,
HAXOAUTH MaciuTal IIaHa, KapThl U BBIYHCIATH PACCTOSHHUSA,
UCTIONB3Yys MacIiTad.

OOBSICHATH, YTO TAKOE NPOLEHT, YHOTPEOIISATE 000POTHI peUur
CO CIIOBOM «IIPOLCHT». BbIpaaThb NPOLECHTH B ApOOSIX U
)1]:)061/1 B IIPOLICHTaX, OTHOLICHUE )IByX BEJIMYMUHB IMPOLECHTAaX.
BBIMHCIATH NPOLEHT OT YHCJIA U YHCIO IO €ro IPOIEHTY.
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OKpyrisTh OpoOM M TPOLEHTH, HAXOAUTH NPHOIMKEHHS
YHCEL.

Pemiats 3agaum Ha YacTW, INPOLEHTH, NPONOPLUM, Ha
HaxoXJeHHe Apoou (IPOLEeHTa) OT BEIWYNHBI ¥ BEITUIUHEI 110
e npobm (mpoueHry), npobu (IPOLIEHTa), KOTOPBIHA
COCTaBJSCT OJHAa BeauuuHa oT JApyroil. IlpuBoauTs,
pa3duparb, OLEHHMBATbL pA3/IMYHbIC PEIICHMs, 3aIIUCH
pelIeHnit TEKCTOBBIX 3a/1ad.

M3Bnexarr wuHpopManmio u3 TabiUI W JUarpamm,
UHTEPIPETHPOBATh  TAaOIMYHBIC  JAaHHBIE,  ONPENEIThH
HanOoIbIIee W HANMEHBIIEE N3 MPEACTaBICHHBIX TaHHBIX
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Tpooonsicenue

Ha3zpanue
pasjaena OcHoBHOE cojep:kaHue OcHoBHBIEC BH/bI AeSITEJILHOCTH 00y4aI0LIUXCS
(TemMbI)
Kypca (4HcJI0
4acoB)
Harnsgna Ocesas cummerpus. LleHTpanbHas Pacno3naBarh Ha uepTexax U H300paKEHUAX, H300PaKATH OT
bl CUMMETpHUSL. PYKH, CTPOUTDH C MOMOIIBIO HHCTPYMEHTOB (DUrypy (OTpe3oK,
reoMeTpH Toctpoene JIOMaHYI0, ~ TPEYTONILHUK, ~TPAMOYTONBHHK, OKPY’KHOCTB),
. CHMMETPHYHEI CUMMETPUYHYIO TaHHOU OTHOCUTEJIBHO MPSAMOU, TOYKHU.
Cummerp Haxoguths npumepbl CUMMETPUM B OKDYXKAIOIIEM MHpE.
us1(6 v) Xuryp. MopenupoBars u3 Oymarn aBe (UTYpBI, CHMMETPHUYHBIC
Ipakrnueckas pabora «Ocesast OTHOCHUTEJIBHO IPSAMOH; KOHCTPYMPOBATL I'E€OMETPUUYECKUE
CUMMCTPHSD). KOH(HT'Ypalluy, WCIHONb3ysS CBOHCTBO CHMMETPHH, B TOM
CuMMeTpust B MPOCTPAHCTBE YHCIIe ¢ MOMOIIBIO IH(POBEIX PECYPCOB.
HccnenoBaTh CBOWCTBA H3YYCHHBIX (UTYp, CBA3aHHbBIE C
CUMMETpUEH,  HCIONB3ys  DKCIEPHMEHT,  HaOJIOJICHUE,
MOJZEIUPOBAHNE.
O00CHOBBIBATb, ONPOBEPraTh C MOMOIIBIO KOHTPIPHUMEPOB
YTBEp)KACHHSI O CUMMETpuH (QUryp
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Beipaiken
usic
OyKkBaMM
(6 )

[Ipumenenne OykB ISl 3amucu
MaTeMaTHYECKUX BBIPAXKEHHH 1

MIPEUI0KEHU. bykBenHble
BBIPa)KEHUS u YHCIIOBBIC
TIOJICTAHOBKH.

bykBenHnbie paBeHCTBa,
HaXO0XJIeHHe HEN3BECTHOTO

KOMIOHEHTa. DOpMyIIb

Hcnoan3oBaTh GYKBBI Ui 0003HAUCHUS YHCEN, TIPH 3AITHCH
MaTeMaTHIECKHX  YTBEP)KICHWH, COCTAaBIATh OYKBEHHBIC
BBIPKEHHUS TI0 YCIIOBHIO 3a71a4H.

HccienoBaTb  HECIOXKHBIE  YHUCIIOBBIE  3aKOHOMEPHOCTH,
UCTIONB30BaTh OYKBBI AT X 3aIHCH.

BbruncaATh 4YHCIOBOE 3HAUE€HHE OYKBEHHOTO BBIPAKEHHS
IPY 3a/IJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh  GOPMYJIBI:  HepuMeTpa M IUIOMIAH
NPsIMOYTOJIbHHKA, KBapaTa; ATHHBI OKPYXKHOCTH, ILIONIAIH
Kpyra; BBIIOJHATH BHIMHCIEHHSI 110 3THM (QopMyIaM.

CocTaBisitb (pOPMYJIbI, BBIPAKAIOIIHE 3aBUCUMOCTH MEXY
BEIMYMHAMHU:  CKOPOCTh,  BpEMsl,  PACCTOSHHE;  IICHa,
KOJIMYECTBO, CTOMMOCTD; MIPOU3BOAUTEILHOCTD, BpeMs, 00BEM
paboThI; BBITOIHATH BEIYUCICHUSI [0 3TUM (opMyIaM.
HaxoauTh HEU3BECTHBI KOMIOHEHT apu(METHUYECKOTO
JIEUCTBUS
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Harasana

A

reoMeTpu

s1.

Durypbl

Ha IJI0OCKOCTH
(14 )

YeThIpEXYyTOJIbHHUK, IIPUMEPBI
YETBIPEXYTOJIbHUKOB.
IIpsimoyrosbHUK, KBaJpar:
CBOMCTBa CTOPOH, YTJIOB,
UaroHaei.

W3mepenue YIJIOB. Bunst
TPEYroJabHUKOB.

Ilepumerp MHOTOYT'OJIBHHKA.
[Mnomans  ¢urypsl.  Dopmyisl
TepruMeTpa u TUTOIIAH

npsiMoyroibHuka. [lpubmwkénnoe
n3MepeHue Iomany Guryp.

IIpaktuueckas pabora «llmomans
Kpyra»

M3o6pakaTh Ha HETMHOBAaHHON M KiIeT4aTod Oymare c

HCTIONB30BaHIEM 9epTEKHBIX HUHCTPYMEHTOB
YEeTBIPEXYTOJIBHUKA € 3a/JlaHHBIMH  CBOMCTBaMH: €
napaulebHbIMHY, NepHeHIUKYISIPHBIMHU, paBHBIMU

CTOpOHAMH, MPSMBIMU yIIaMH ¥ Jp., PaBHOOCIPEHHBIH

tpeyronbHuK.  IIpepyarate M 006CyXIaTh  CIOCOODI,
AJITOPUTMBI ITOCTPOCHUSL.

HccoenoBarh, HUCHONB3YsS  OKCIEPUMEHT, HaOIIOJCHHE,
MOJICJIMPOBaHUE, CBOMCTBA IPSAMOYrOJbHHKA, KBaJpara,
pa3buBaTh Ha TpeyroiabHUKH. OGOCHOBBIBATH, ONIPOBEPTaTh
c TIOMOLIBIO KOHTPIIPUMEPOB YTBEPKICHUS 0
NpsIMOYTOJIbHUKE, —KBajpare, Paclo3HABATh BEpPHbIC U

HEBEPHbIC YTBEPXKICHUS.
H3MepsATH U CTPOUTH C TIOMOIIBIO TPAHCIIOPTHPA YTIIBI, BTOM
YHCIIe B MHOTOYTOJIbHHUKE, CPABHUBATH YTIIbl; PACIO3HABATH
ocCTpble, NpsIMbIE, TyIble, Pa3BEPHYTHIEC yIibl. Pacno3HaBaTs,

H300paxaTh OCTPOYTOJIBHBIH, TIPSIMOYTOJIBHBIH,
TYNOYTOJIbHBIH, PaBHOOCIPEHHBIH, PaBHOCTOPOHHUH
TPEYroJIbHUKU.

BbruncaaTs  TepUMeTp  MHOTOYTONBHUKA,  IUIOMIANAb

MHOTOYIOJIbHHKA pa30HeHHeM Ha IPSAMOYrOJbHHKH, Ha
paBHbIe (DUTYpBI, HCIONB30BATH METPHYECKHE CIAUHHIIBI
M3MEPCHHS JUTHHBI U TUIOIIA/IH.

Hcnoas3oBaTh NPUOMMIKEHHOE HM3MEpPeHHe JUIMH |
miomaeil Ha kierdaToi Oymare, npuOMKEHHOE U3MEpEHHE
JUIMHBI OKPY)KHOCTH, ILIOIIAH Kpyra
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Haszpanne
pasaena OcHOBHOE coaep:kaHHe OcHOBHBIE BU/BI 1eATEILHOCTH 00y4aIOIMINXCS
(TembI)
Kypca (4uciio
4acoB)
HonoxnTenbHbIe Lenpie yncma. Monyne uucna, IIpuBomMTHL NpHMEPHI HCIONB30BAHMS B PEANbHON KH3HH
u reoMeTpu4ecKasl HMHTEepIpeTanys IIOJIO)KUTEIIBHBIX M OTPULATEIbHBIX YUCEL.
oTpUUAaTe/IbHbIE MOyJIs1. UHCIIOBBIE IPOMEKYTKH. H300pasxaTh LesIble YMCIa, TIOJ0KHTEIBHBIE U OTPHIATEbHbIE
yucaa Yyuclla TOYKAMHM HAa YHCIOBOM TNpSAMOW, HCHOJIb30BaTh
[NonoxurenpHble u
(40 v) YHCJIOBYIO NPAMYIO IJIsl CPABHEHUS YHCEIL.
OTpHLIATE/IbHBIE 4yucaa.
IIpumMeHATs, NpaBHWJIa CPaBHEHUs, YNOPSANOYHBATH LENbIE
CpaBHEHNE TOJIOKUTENBHBIX U
4lCcIa; HAXOAUTh MOJIYJIb YUCIIA.
OTPHULATEIbHBIX 4HCelL.
o ®opMyIMPOBAThL NPABUJIA BBIYMCICHUA C IOJIOKUTEIBHBIMU
Apudmernueckue  aeiicTBUS €
U OTPULATEJILHBIMHM YMCIaMHU, HAXOAMTh 3HAYEHMSI YMCIIOBBIX
10JI0KUTEIIbHEIMU u M o
BEIDA)KCHHH, COJEP/KAIIUX JEHCTBUS C IIOJOKUTEIBHBIMUA ¥
OTPHULATEIbHBIMU YHCIIAMH.
OTPHULATEIbHBIMU YUCIIAMH.
Pemenne TekcToBEIX 3a1a4 IIpumeHsTL CBOMCTBA CIOXKEHMA ¥ YMHOXKEHHS  JUIs
peoOpa3oBaHus CyMM H IPOU3BEACHUI
IlpencraBnenne [TpsimoyronbHas cucrema OO0BsICHATL M HWLIIOCTPUPOBATH NMOHSATHE MPSIMOYTOJIBHON
JAHHBIX KOOpJHHAT Ha IJIOCKOCTH. CUCTEMBI ~ KOOpAMHAT  Ha  IJIOCKOCTH,  HCIOJIb30BaTh
(6 u) KoopaunaTst TOUYKHU Ha TEPMUHOJIOTUIO; CTPOMTH HAa KOOPJAUHATHOH IJIOCKOCTH TOYKU
IJIOCKOCTH, abcrucca u n GUryphl 110 3aJaHHBIM KOOPAMHATaM, HAXOAHTb KOOPJANHATHI
opauHara. TOYEK.
CronGuarhie " KpYTOBbIC Yurarb cron0OyaThie u KPYIOBBIE JUarpaMmBl;
JHATPAMMEL. HHTEPNPETHPOBATH JIAaHHBIE; CTPOUTH cronbuarsie
JUarpaMMbl.
[IpakTuueckas pabora
«ITocTpoeHue guarpamm».
Pemienne  TexcTOBBIX  3ajady, Hcnoab3oBaTh MHPOPMALMIO, IPEICTABICHHYIO B TaOIMLAX,
COJIEpIKAIIIUX JIAaHHBIE, Ha JuarpaMmax JUisd pelICHMsl TEKCTOBBIX 3a1a4 M 3a1ad u3
IIpe/ICTaBICHHBIC B TA0OIHIAX U HA peanbHOM KU3HU
JyarpaMmax
Harsaa TIpAMOYTOBHbIt Pacno3naBar, Ha  uyepTexkax, pIchyHKax,6 ONIUCBHIBATH
a napasvtenenunen, Kyo, NpHIMA, NupamMuIy, IpUu3My, LII/IJ'II/Ing, KOHYC, 11ap, H300paskaTh UX OT
reoMeTpHu nupamMuja, KOHYC, LWWIMHAD, LIap PYKH, MOAEJHPOBAaTh W3 Oymaru, IUIaCTUJIMHA, MPOBOJIOKH U
a u chepa. W3so6paskenne ap. IpuBoauTs NMpuMepbl OOBEKTOB OKPYXKAIOIIETO MHPA,
durypsi [IPOCTPAHCTBEHHBIX duryp. nMeromux (HopMbl Ha3BaHHBIX TeIl.
B npocTpancree(9 ) Tpumepsl pasBEPTOK Hcnosb3oBaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, TpaHsb,

MHOTOTPaHHUKOB, IWIHHAPA U
KOHYca.

[Mpaxrnueckas padora «Co3nanue
Mozieneit HPOCTPAHCTBEHHBIX
¢duryp».

Ilonstne  00BEMA;  COMHMIIBI

OCHOBAaHHE, BBICOTA, PAJUyC U JUAMETP, pPazBEPTKa.
H3yuaTh, HCTIONB3Ys SKCIEPUMEHT, HAaOJIO/ICHNE, N3MEpEHHE,
MOJIC/IMPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONHCHIBATH
CBOIiCTBA HA3BAaHHBIX Tell, BBIABJISATH CXOACTBA H Pa3JIUYus:
MeXJly MUPaAMUJION U MPU3MON; MEXIY LMIMHAPOM, KOHYCOM
U IIapOM.
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usMepeHuss  o0béma.  OOBEM Pacno3naBaThs pa3BEPTKU Mapajuenenunena, Kyba, MpU3MBbI,
NPSAMOYT'OJIBHOT'O IUpaMUBl, KOHYCA, [UIUH]pa; KOHCTPYHPOBATH JJaHHbBIC TEJIA
Tapajuieienuieaa, Ky6a, u3 pa3BépTOK, co3maBaTh ux mozxenu. Co3gaBars MOJEIHU

¢dhopmyiel 00bEMa

MPOCTPAHCTBEHHBIX  uryp (m3  Oymarm,
TUTACTUIIMHA U JIP.)

W3mepaTs Ha Mopeasx: UIMHBI pEOEp MHOTOTPAaHHUKOB,
JIUaMeTp Imapa.

BrpiBoauTH Gopmyay 00Bpéma
napaJuiesenumnesa.

Beruncasate mo  ¢gopmyaam: 00bEM  NPSIMOYTOJIBLHOTO
TapajuleNienunesia, Kyoa; MCIONb30BaTh CIUHUIBI M3MEPECHUS
00bEMa; BBIYUCIAATH OOBEMBI TeN, COCTABICHHBIX M3 KyOOB,
napajIeeIHIIe/I0B; PelaTh 3a/1a4l C PEATbHBIMH JIAHHBIMU

TIPOBOJIOKH,

HPSIMOYTOJBHOTO

IloBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHI BpruncasiTh 3Hau€HNs BBIPAXKEHUH, CONEPKAIINX HATypajbHbIE,
o0o0uieHue, 1 METOJIOB KypcOB 5 1 6 KI1accos, LieJible, TOJIOKUTEIbHBIE U OTPUILIATC/IbHbIC

cucreMarusanus 0000LIEHHE U CHCTEMATH3ALMS grcia, OOBIKHOBEHHBIE M JIECATUYHBIC APOOHU, BBIOTHATH

(20 u) S— peoOpa30OBaHMUs YHCEI U BBIPAKCHUI.

Bp10upaTs ciocod CpaBHCHUS 4YHCEN, BBHIYUCICHUH,
NPUMEHSTH CBOMCTBA apu(pMETHICCKUX JEUCTBUH U1
PAIFOHATN3AI[IH BBIYUCICHHH.

Pemars 3agauu u3 peanbHON )KU3HY, IPUMEHSITh
MaTeMaTH4YecKHe 3HAHMS JUTS PEIICHUS 3a/1ad U3 IPYTHX
MPEAMETOB.

Pemarsb 3aga4n pasHbIMHU criocodamMu, CpaBHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 3a/1auu.

OcymecTBISTh CAMOKOHTPOJIb BHINOIHICMBIX JeHcTBUI
1 CaMOIPOBEPKY PE3yIbTaTa BEIYUCICHUH

Ipu pa3zpaborke paboueil MpOrpaMMbl B TEMATHYECKOM IUIAHHPOBAHWM OBLIM YUITEHBI BOSMOKHOCTH WCIIONB30BAHHUS DIIEKTPOHHBIX (IM(PPOBBIX) 00pa30oBaTENbHBIX PECYPCOB,
SIBJISIOIIMXCSA  yIeOHO-METOMMIECKUMHI  MaTepuaiaMi  (MyJIbTHMEINIHBIE MPOrPaMMBI, JJIEKTPOHHBIE YUEOHHKM W 3aJaYHUKH, 3JIEKTPOHHBIE OHOIMOTEKH, BHUPTYaJbHBIC
11abopaTopyUH, WTPOBBIE MPOTPAMMBI, KOJUIEKIIMH HHA(GPOBBIX 00pa3oBAaTENBHEIX PECYPCOB), WCIONB3YEMBIMU JUIss OOYYEHHS W BOCIHTAHWS PA3UYHBIX TPYIII ITOJIb30BaTENEH,
MPEJICTABICHHBIMA B DIICKTPOHHOM (LU(PPOBOM) BHIEC W PEATM3YIOIMMH IUIaKTHYecKHe BosMokHOCTH WMKT, comepskaHne KOTOPBIX COOTBETCTBYET 3aKOHOJIATENLCTBY 00
00pazoBaHHH.

TEMATHUYECKOE IINTAHUPOBAHUE
5 KUIIACC

KoJsnuecTBo yacoB

A as lay L A A
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Ne n/m MPOrpaMmbl B KoHTpoabHbIE o0pa3oBaTesibHbIE PeCypChl
cero padoThbI
1 HarypanbHubie uncna. JleiicTBus ¢ 43 5 bubnuoreka [IOK
HaTypaJIbHbIMU YU CIaMHU https://m.edsoo.ru/7f4131ce
2 Harnsannas reomerpust. Jiunuu Ha 12 1 bu6mmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 OOkrkHOBEHHbIC POOH 48 4 https://m.edsoo.ru/7f4131ce
bub6mmoreka [JOK
4 Harnannas reomerpus. MHOrOyroinbHUKH 10 1 hitps://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
2
> flecaTiisie Apodu 38 https://m.edsoo.ru/7f4131ce
6 Harnsgnas reometpus. Tena u purypsl B 9 1 bubnmnoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmuoreka [IOK
7 Iopropenne u 0bobmenue 10 1 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 15
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6 KJIACC

HaumeHoBaHme pa3aejioB U TeM

Koan4yecTBo 4acoB

JJeKTpoHHBbIE (HU(pPOBbIE)

Ne n/mm KoHTpoabHbIe
NMPOrpamMmmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI
bu6mmoreka [JOK
1 Harypanbubie uucia 30 6 https://m.edso0.ru/7f414736
) Harnsanas reomerpus. [Ipsmbie Ha 7 bubmuoreka [IOK
IIIIOCKOCTH https://m.edsoo.ru/7f414736
bub6mmoreka [JOK
3 Apobu 32 2 https://m.eds00.ru/7f414736
bu6mmnoreka [JOK
4 Harnsaras reomerpus. CuMMeTpust 6 https://m.eds00.ru/7f414736
bu6mmoreka [JOK
5 Boipasenns ¢ byksamu 6 https://m.eds00.ru/7f414736
6 Harnsagnas reomerpus. @urypsl Ha 14 1 bubanoreka LIOK
HJOCKOCTH https://m.edso0.ru/7f414736
bubnuoreka [IOK
7 [TonoxxuTenbHbIE U OTPULIATEIBHBIE YUCIA 40 4 https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
8 IlpescTasienne JaHHbIX 6 https://m.eds00.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bu6mmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, o6o0mIEeHN e, 20 1 bubmuoreka [IOK
CHUCTEMAaTH3alUs https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 15
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ITOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
N Ne KoauuecTBO 9acoB
nm YPOKAE Tema ypoxa KourpoJibubie
pasnene/ Bcero
TeMe padoThI
1 1 [IpencraBienne yrcioBoli HGOPMAITUHU B TAOJIUIIAX 1
2 2 Hudps! 1 uncna 1
3 3 Hudps! 1 uncna 1
4 4 Bxonnast koHTpoOnBbHASA paboTa 1 1
5) 5) Otpe3ok u ero jymmHa. Jlomanasi. MHOrOyroiabHUK 1
6 6 Otpesok u ero anuHa. Jlomanas. MHOTrOyroJsHUK 1
7 7 Otpe3ok u ero juymHa. Jlomanasi. MHOroyroiabHUK 1
8 8 [TnockocTsk, mpsiMas, J1yd, yroi 1
9 9 [Tn0cKOCTb, TIpsiMast, JIyd, Yol 1
10 10 [Ixayb1 1 KOOpAMHATHAS TIpsIMast 1
11 11 [IxaJibl 1 KOOpAMHATHAS TIpsMAast 1
12 12 [kanbl 1 KOOpAUHATHAS TIPSIMAst 1
13 13 CpaBHeHUE HaTypaJIbHBIX YUCEI 1
14 14 CpaBHEHHE HATYPATBHBIX YHACETT 1
15 15 [IpencraBnenue yrcaoBoi HHGOPMALIMK B CTOIOYATHIX JUArpaMMax 1
16 16 [IpencraBnenne uncioBoi HHPOPMAIIUHU B CTOIOYATHIX AUArpaMMax 1
17 17 Kontponbhas padora Ne 1 1 1
18 JerictBre cioxenus. CBONWCTBA CI0KEHHUS 1
19 JetictBre cioxenus. CBOWCTBA CI0KEHHUS 1
20 3 HetictBue cinoxenus. CBoHCTBa CI0KEHUSA 1
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21 4 JevicTteue BeranTanusi. CBONMCTBA BEIYMTAHUS 1
22 5 JleiictBue BerunTanus. CBONCTBA BRIYUTAHUS 1
23 6 JetictBue BerunTanus. CBOHWCTBA BBIYMTAHUS 1
24 7 Kontponbnas padora Ne 2 1
25 8 YucnoBsle 1 OyKBEHHBIE BBIPAKECHUS 1
26 9 UYucnoBsie 1 OyKBEHHBIE BEIPAKCHUS 1
27 10 YucnoBsle 1 OyKBEHHbIE BHIPAKEHUS 1
28 11 YucnoBsle 1 OyKBEHHbIE BHIPAKEHUS 1
29 12 VYpaBHeHus 1
30 13 YpaBHeHus 1
31 14 VYpaBuenus 1
32 15 Konrtponbnas padora Ne 3 1
33 1 JeiictBue ymHOXkeHMs1. CBOWCTBA YMHOKEHUS 1
34 2 JetictBue ymHOKeHUs1. CBOMCTBA YMHOKCHUS 1
35 3 JetictBue ymHOKeHUs. CBOMCTBA YMHOKCHUS 1
36 4 JevictBue nenenus. CBoMCTBA ACTICHUS 1
37 5 JevictBue nenenus. CBoMCTBA ACICHUS 1
38 6 JerictBue nenenusi. CBOMCTBA AeICHUS 1
39 7 JerictBre nenenusi. CBOMCTBA AeICHUS 1
40 8 JleneHnue ¢ ocTaTkoM 1
41 9 Jlenenue ¢ ocTaTkoM 1
42 10 JleneHne ¢ ocTaTkoM 1
43 11 KonTtponbHas pabora Ne 4 1
44 12 VYrpoieHnue BeIpaKeHUH 1
45 13 VYnpoueHne BoIpakeHu 1
46 14 VYrporieHue BbhpaXeHni 1
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47 15 VYrpouieHne BeIpaXeHn ! 1
48 16 [Topsiok EHCTBUH B BBIYMCICHHUSX 1
49 17 [Topsimok neHCTBHUI B BBIYMCIICHUSX 1
50 18 [Topsiiok elicTBUIl B BEIYMCIICHUSIX 1
o1 19 CreneHb ¢ HaTypaJIbHBIM I10Ka3aTENEM 1
52 20 CreneHb ¢ HaTypaJIbHBIM I10Ka3aTEIeM 1
53 21 Jlenurenu u KpaTtHele 1
54 22 Jlenurenu n KpatHele 1
55 23 CBoiicTBa M MPU3HAKH JETUMOCTH 1
56 24 CBoiicTBa M MPU3HAKH JETUMOCTH 1
57 25 KonTponbaas padora Ne 5 1
58 1 Dopmyiibl 1
59 2 Dopmyiibl 1
60 3 [Tnomans. ®opmyiia momamy IpsiMOyrOJIbHAKA 1
61 4 [Tnomans. ®opmyia maomamy IpsiMOyTOJIbHAKA 1
62 5 Eaunaunel usmepenus miouaaen 1
63 6 Eaunaunnel usmepenus miouaaen 1
64 7 [IpsAMOYTONBHBIN MTapaJIIEIIEITHIIE]T 1
65 8 O06beMbI. OOBEM MTPAMOYTOIBHOTO TTapaJUICIICITHIIC A 1
66 9 O06BeMBI. OOBEM TIPSIMOYTOJILHOTO TTapalIeyIeIHUIIe 1A 1
67 10 O06beMbI. OOBEM MTPAMOYTOIBHOTO TTApAUICTICTIATIC A 1
68 11 KonTponbras padora Ne 6 1
69 1 OKpY)KHOCTB, KPYT, AP, IIUITHH]D 1
70 2 OKpY>XHOCTb, KpYT, IIap, UJIUHID 1
71 3 Jomu u ngpobu. N3o0pakenue apodeii Ha KOOPIMHATHON MPSIMOK 1
72 4 Jomu u npobu. N3o0pakenue apodeii Ha KOOPIMHATHOM MPSIMOK 1
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73 5 Homu u npobu. N3o6pakenne npodeii Ha KOOPIMHATHON TIPSIMON 1
74 6 Homu u npobu. N3o6pakenne npodeii Ha KOOPIUHATHON TPSIMON 1
75 7 CpaBHeHue npodeit 1
76 8 CpaBHenue pobeii 1
77 9 CpaBHenue 1pooeit 1
78 10 [IpaBusbHbBIE U HEMIPaBUIIbHBIE IpOOU 1
79 11 [IpaBunbHBIC M HEMPABUIIbHBIE APOOH 1
80 12 Konrtponsnas padora Ne 7 1
81 13 CrnoxeHue v BEIYMTaHHUE IPOOEH C OMHAKOBHIMHU 3HAMEHATEIISIMU 1
82 14 CrnoxeHue 1 BEIYMTaHHUE IPOOEH C OMMHAKOBHIMU 3HAMEHATEIISIMU 1
83 15 CrnoxeHue v BEIYMTaHHUE IPOOEH C OTMHAKOBHIMHU 3HAMEHATEIISIMU 1
84 16 JleneHue HaTypalbHBIX YUCEN U IpOOU 1
85 17 Jlenenue HATYpadbHBIX YHUCET U Jpodu 1
86 18 CMmemaHHble yncia 1
87 19 CMmenanHble yncia 1
88 20 CnoxxeHre 1 BBIYMTAHUE CMEIIAHHBIX YHCE 1
89 21 CnoxxeHue 1 BRIYMTAHUE CMEIIAHHBIX YHCE 1
90 22 KontponsHas padora Ne 8 1
91 23 OCHOBHOE CBOMCTBO JIpOoOH 1
92 24 Coxkparenue apooeit 1
93 25 Cokparnienue npooeit 1
94 26 [IpuBenenne nqpodeii k 00IIEMy 3HAMEHATEITIO 1
95 27 [TpuBenenue apoOeit kK 00IIeMy 3HAMCHATEITIO 1
96 28 [IpuBenenue npobeit kK 00IIeMy 3HAMEHATEITIO 1
97 29 CpaBHeHue, CJI0KEHUE U BBIUNTAHHUE APOOEH C pa3HBIMU 3HAMEHATEISIMU 1
98 30 CpaBHeHUe, CI0KEHUE U BEIUUTAHHUE APOOEH C pa3HBIMU 3HAMEHATEIISIMU 1
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99 31 CpaBHeHHe, CJI0KEHUE W BEIUUTAHHUE APOOEH C pa3HBIMU 3HAMEHATEIISIMA 1
100 32 CpaBHeHHE, CIIOKEHHE U BRIYUTAHUE JPOOCH ¢ pa3HBIMU 3HAMEHATEIISIMU 1
101 33 CpaBHEeHHE, CIIOKCHHE W BBIYUTaHUE APOOCH ¢ pa3HBIMU 3HAMEHATEISIMU 1
102 34 Kontponbnas padora Ne 9 1
103 35 YMHOXKEHUs Apodeit 1
104 36 YMHOXKEHUS Apodeit 1
105 37 HaxosxieHrne 4acTH 1esioro 1
106 38 HaxoxaeHue gactu 1enoro 1
107 39 HaxoxaeHue 9actu 1eoro 1
108 40 HaxoxpeHne 9actu 1eoro 1
109 41 Jenenue npobeit 1
110 42 Jenenue apobeit 1
111 43 Haxoxxnenue nenoro mo ero 4actu 1
112 44 Haxoxnesune 1esaoro no ero 4acTtu 1
113 42 Haxoxnesue 1eaoro no ero 4yactu 1
114 46 Haxoxxnenue neioro mo ero 4actu 1
115 47 Kontponsnas padora Ne 10 1
116 1 Jecstuunas 3anuck apodeit 1
117 2 Jecsatnynas 3anuch apooei 1
118 3 CpaBHEHHE IECATUYHBIX JPOOCH 1
119 4 CpaBHeHuE IeCATUUHBIX ApoOeit 1
120 5 CpaBHEHUE IECITUIHBIX APOOEH 1
121 6 Crno)xeHUe ¥ BBIYMTAHUE JACCITUIHBIX JIPOOCH 1
122 7 CroxeHHe U BRIYUTAHUE JCCATUIHBIX Apo0ei 1
123 8 CrnoxxeHue ¥ BBIYUTAHUE JCCATUYHBIX IPOOCi 1
124 9 CnoxxeHue 1 BhIYUTAHUE JECITUUHBIX ApoOei 1
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125 10 CroxeHre 1 BRIYUTAHNE JECITUIHBIX JIpo0ei 1
126 11 Oxpyrienne uncen. [Ipuknaka 1
127 12 Oxkpyrnenue yucen. [Ipukuaka 1
128 13 Kontponbnas padora Ne 11 1
129 14 YMHOXEHHE IECITUYHOM IpoOH Ha HATypallbHOE YHCIIO0 1
130 15 YMHOKEHUE IECATHYHON IpoOH Ha HATypaTbHOE YHCIIO 1
131 16 YMHOXEHHE IECATUYHOM IpoOH Ha HAaTypallbHOE YHCIIO0 1
132 17 Jlenenue gecATHYHON ApOOH Ha HATYPAIbHOE YHCIIO 1
133 18 Jlenenue necATUIHON TpoOU Ha HATYPAITBHOE YHCIIO 1
134 19 Jenenue necaTHUHON 1poOU HA HATYPATTLHOE YHCIIO 1
135 20 Jlenenue necATUIHOM TpoOU Ha HATYpAITBHOE YHCIIO 1
136 21 Jlenenue necITUUHON ApOOH Ha HATYPAIbHOE YHCIIO 1
137 22 YMHOKEHUE Ha JECSITUUHYIO APOOh 1
138 23 YMHOKEHHUE Ha IECATUYHYIO TPOOh 1
139 24 YMHOKEHHUE Ha IECATUYHYIO TPOOh 1
140 25 YMHOKEHUE Ha JECSITUYHYIO APOOh 1
141 26 YMHOKEHUE Ha JECITUYHYIO APOOh 1
142 27 Jlenenue Ha neCSITUUHYIO IPOOD 1
143 28 Jlenenre Ha ECSITHYHYIO JIPOOb 1
144 29 Jlenenue Ha JECATUIHYIO IPOOH 1
145 30 Jlenenue Ha NECSITHYHYIO IPOOb 1
146 31 Jlenenne Ha NECSITHYHYIO IPOOb 1
147 32 Jlenenre Ha ECITHYHYIO JIPOOb 1
148 33 Jlenenue Ha IECATUIHYIO TIPOOH 1
149 34 KonTponbaas padora Ne 12 1
150 1 Kanpkynsatop 1
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151 2 Kanpkynstop 1
152 3 Kanekymstop 1
153 4 Bunb! yriioB. UepTex)HBIN TPEyroJIbHUK 1
154 5 Bunet yrnos. UepTEKHBII TPEYroIbHUK 1
155 6 Bunpbl yrinos. UepTe:XHbII TPEYronbHUK 1
156 7 Bunet yrinos. UepTe:KHbII TpEyronbHUK 1
157 8 Usmepenue yrios. TpancnopTtup 1
158 9 N3mepenue yrinos. Tparcrnoptup 1
159 10 N3mepenue yrinos. Tparcrnoptup 1
160 11 KonTponbras padora Ne 13 1 1
161 1 HroroBoe moBTOpeHne Kypca MaTeMaTHKH S Kilacca 1
162 2 HTorosoe noBTopeHue Kypca MaTeMaTHKH S Kjlacca 1
163 3 HToroBoe moBTopeHue Kypca MaTeMaTHKH S Kjlacca 1
164 4 HToroBoe moBTopeHue Kypca MaTeMaTHKU 5 Kiacca 1
165 5 HToroBoe moBTOpeHNE Kypca MaTeMaTHKU 5 Kacca 1
166 6 HroroBoe moBTOpEeHHE Kypca MaTeMaTHKHU S Kilacca 1
167 7 HroroBoe moBTOpEeHHE Kypca MaTeMaTHKHU S Kilacca 1
168 8 HroroBoe moBTOpPeHHE Kypca MaTeMaTHKHU 5 Kitacca 1
169 9 HToroBoe moBTOpeHrEe Kypca MaTeMaTHKH 5 Kiiacca 1
170 10 Hrorosas koHTposbHas pabora Ne 14 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 15
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6 KJIACC

N Ne KoanuectBo yacoB
ypOKa B
W pasienel fova ypor Beero mff: Eggﬁm
TeMe
1 1 [ToBTOpEeHHE Kypca MaTeMaTHKHU S Kilacca 1
2 2 [ToBTOpEeHHE Kypca MaTeMaTHKH S Kilacca 1
3 3 [ToBTOpEeHHE Kypca MaTeMaTHKHU S Kilacca 1
4 4 Cpennee apudmeTrdeckoe 1
5 5 Cpennee apudmeTraeckoe 1
6 6 Cpennee apudmerndeckoe 1
7 7 IIpouenTs! 1
8 8 [TporeHTHI 1
9 9 [TporeHTHI 1
10 10 [IpencraBnenne ynciaoBor HH(PpOpPMAIIUK B KPYTOBBIX JHarpaMmax 1
11 11 [TpencraBienne yuCcI0BOM HH(OPMAITMH B KPYTOBBIX JUarpaMMax 1
12 12 [Tpencraienne YuCI0BOM HH(OPMAITH B KPYTOBBIX JUarpaMMax 1
13 13 Bunet TpeyronsHUKOB 1
14 14 Bunel TpeyrosibHUKOB 1
15 15 Bunel TpeyrosibHUKOB 1
16 16 [TonsiTHe MHOXKECTBA 1
17 17 [TonsiTue MHOXeECTBa 1
18 18 KonTtponbshas padora Ne 1 1 1
19 1 PaznoxxeHue yncia Ha TPOCThIC MHOXHUTEIH 1
20 2 Pasnokenue uncia Ha IPOCTHIC MHOXKHUTEITN 1
21 Haunbonpmuii o0muii aenurens. BzauMHo nmpocTsie ynucia 1
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22 4 HauGonpmuii o0muii genurens. BzaumMHo nmpocTeie yucia 1
23 5 HauGonpmuii oO1mmii AemuTelb. B3anMHO pocThie Yncia 1
24 6 Hanmenbiiee o01iee kpaTHOE HATypaIbHBIX YUCE 1
25 7 Haumensiiee oOlriee kKpaTHOE HaTypaIbHBIX YUCEI 1
26 8 Haumensiiee o01riee KpaTHOE HATYPATBHBIX YUCEI 1
27 9 Haumensiiee oO1iee kpaTHOE HaTypaIbHBIX YUCEI 1
28 10 Konrtponbnas pabora Ne 2 1
29 11 [TpuBenenue apobeit K HAMMEHbIIEMY O0IIEMY 3HAMEHATEITIO 1
30 12 [IpuBenenue npobeit K HaMMEHBIIIEMY 00IIEMY 3HAMEHATEIIO 1
31 13 [IpuBenenue nqpobeit K HaMMEHBIIIEMY 00IIEMY 3HAMEHATEIIO 1
32 14 [IpuBenenue npobeit K HaMMEHBIIIEMY 00IIEeMY 3HAMEHATEIIO 1
33 15 CpaBHeHUe, CII0KEHUE U BBIYUTaHUE OOBIKHOBEHHBIX JIpoOeit 1
34 16 CpaBHeHUe, CI0KEHUE U BBIYUTaHUE OOBIKHOBEHHBIX JIpoOeit 1
35 17 CpaBHeHUE, CIIOKEHHE U BBIYMTAaHUE OOBIKHOBEHHBIX JIpo0OeH 1
36 18 CpaBHeHUE, CIIO)KECHHE U BBIYMTaHUE OOBIKHOBEHHBIX IPo0OeH 1
37 19 CpaBHeHUe, CI0KEHUE U BBIYUTaHUE OOBIKHOBEHHBIX JIpoOeit 1
38 20 CpaBHeHUe, CI0KEHUE U BBIYUTaHUE OOBIKHOBEHHBIX JIpoOeit 1
39 21 Kontponbnas padora Ne 3 1
40 22 JleficTBHE CIIOKEHHS M BBIYUTAHUS CMEIIaHHBIX YHCE 1
41 23 JlelicTBHE CIIOKCHUS M BRIYUTAHUS CMEIIAHHBIX YHCE 1
42 24 JlelicTBrE CIIOKEHUS U BBIYUTAHUS CMEIIAHHBIX YUCET 1
43 25 JlelicTBrE CITOKEHUS U BBIYUTAHUS CMEIIAHHBIX YU CET 1
44 26 JleiicTBUE CIOKEHUS ¥ BBIYUTAHUS CMEIIAHHBIX YHCE 1
45 27 JleiicTBHUE CIOXKEHUS ¥ BHIYUTAHUS CMEIIaHHBIX YHCEN 1
46 28 JlelicTBrE CITOKCHUS U BRIYMTAHUS CMEIIAaHHBIX YHCET 1
47 29 HToroBslii ypok Mo Marepuany 1
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48 30 KonTtponbras padora Ne 4 1
49 31 JleiicTBrE YMHOXKEHHUS CMEIIAaHHBIX YHCEIT 1
50 32 JleficTBHE YMHOXKEHHS CMEIIIAHHBIX YHACETT 1
51 33 JleiicTBHE YMHOXEHUSI CMEILIAaHHBIX YHCEN 1
52 34 JelicTBrE YMHOKEHHS CMEIIAHHBIX YHUCET 1
53 35 Haxoxaenue npobu ot dmcia 1
54 36 Haxoxaenue npodu ot ymcna 1
55 37 Haxoxaenue npodu ot ymcna 1
56 38 Haxoxaenue npobu ot uymcia 1
57 39 [TpuMeHEeHHE pacpeIeTUTEILHOTO CBOMCTBA YMHOKEHUS 1
58 40 [TpuMeHEeHHE pacpeIeTMTEILHOTO CBOMCTBA YMHOKEHUS 1
59 41 ITpumeHeHne pacpenenuTeaIbHOr0 CBOMCTBA YMHOKEHHS 1
60 42 ITpumeHeHne pacpenenuTeaIbHOr0 CBONCTBA YMHOKEHHS 1
61 43 [IpuMeneHue pacipeeTuTeIbBHOIO CBOWCTBA YMHOKCHUS 1
62 44 KonTtponbsHas padora Ne 5 1
63 45 JlelicTBrE eNeHUs CMEIIaHHbBIX YHUCEeT 1
64 46 JlelicTBUE JEICHUS CMEIIAHHBIX YUCET 1
65 47 JlelicTBHE ENEHHS CMEIIAHHBIX YU CEIT 1
66 48 JleiicTBHE ICIEHMS CMEIIIAHHBIX YHCENT 1
67 49 JlelicTBrE OEICHUS CMEIIAHHBIX YHCEIT 1
68 50 HaxoxkeHue uncia 1mo ero 1poou 1
69 51 HaxokieHne ncia 1mo ero 1poou 1
70 52 HaxoxkieHue uncia 1mo ero Ipoou 1
71 53 Haxoxnenue uucia o ero apoou 1
72 54 JpoOHbIe BRIpaKEHUS 1
73 55 JpoGHbIe BBIpaKeHHUS 1
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74 56 JpoOHble BhIpaskeHUs 1
75 57 KonTtponbHas pabora Ne 6 1
76 1 OTHoeHus 1
77 2 OTtHoLIEHus 1
78 3 OTHoIIeHUS 1
79 4 OTtHoMmeHus 1
80 5 OTHoIeHus 1
81 6 [Tponopryu 1
82 7 [Tponopuyu 1
83 8 [Tpsimast 1 oOpaTHas MPOMOPINOHAIBHBIE 3aBUCUMOCTH 1
84 9 [Ipsimast u oOpaTHast MPONOPLMOHAIbHBIE 3aBUCUMOCTH 1
85 10 [Tpsimast 1 oOpaTHas MPONOPLUOHANBHBIE 3aBUCUMOCTH 1
86 11 Kontponbnas pabora Ne 7 1
87 12 Macmtab 1
88 13 Macmtab 1
89 14 Cummerpust 1
90 15 Cummerpus 1
91 16 JlmMHA OKPY>KHOCTH U TUTOIaas kpyra. [lap 1
92 17 JlMHA OKPY>KHOCTH U TUTOIma s kpyra. llap 1
93 18 JlmmHa OKpY>KHOCTH U Tutomaap kpyra. [lap 1
94 19 Kontponbaas padora Ne 8 1
95 1 [TonoxuTenpbHBIC U OTPULIATETHLHBIC YHCTIA 1
96 2 [TonmoxxuTeNbHBIC M OTPULIATEIIBHBIC YHCIIA 1
97 3 [TonoxuTenpbHBIC U OTPULIATEIBHBIC YHCTIA 1
98 4 [TpoTUBOMOIOXKHBIC YK CIIA 1
99 5 [TpoTUBOMOIOXKHBIC YK CIIA 1
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100 6 Momyns yncna 1
101 7 Moyns yncia 1
102 8 CpaBHEHHE TIOJIOKUTEIBHBIX U OTPUIIATEIILHBIX YHCEI 1
103 9 CpaBHEHHE TOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCE 1
104 10 CpaBHEeHHE TOJOKUTETBHBIX U OTPULIATEIBHBIX YHCEI 1
105 11 N3menenue BenmanH 1
106 12 N3meHeHue BenurH 1
107 13 Kontponbsnas pabora Ne 9 1
108 14 Cro)xeHue MOJIOKUTEIBHBIX U OTPHUIATEIBHBIX YHCEN C TIOMOIIBIO KOOPIMHATHON TIPSIMOI 1
109 15 CrnoxeHue MoNOXKUTENbHBIX U OTPULIATEIBHBIX YHCEN C TIOMOILBIO KOOPIMHATHON MPSIMOI 1
110 16 CrnoxeHue OTpUIATEeTIHbHBIX YHCET 1
111 17 CrnoxxeHue oTpULIaTEIbHBIX YNCEIN 1
112 18 CrnoxkeHue uuces ¢ pasHbIMU 3HaKaMU 1
113 19 Clio)keHHE Yrces C pa3HbIMHA 3HAKaMHU 1
114 20 CIlio)keHHE Yncen C pa3HbIMUA 3HAKaMH 1
115 21 [elicTBre BBIYMTAHUSA 1
116 22 [elicTBrE BBIYMTAHUS 1
117 23 JlelicTBrE BEIYMTAHUS 1
118 24 KonTtpoinbenas pabora Ne 10 1
119 25 JleficTBHE YMHOXEHUS 1
120 26 JelicTBrE YMHOXEHUS 1
121 27 JlelicTBrE YMHOXKEHUS 1
122 28 JlelicTBHE aCIEeHUS 1
123 29 JlelicTBrEe nencHUS 1
124 30 JlelicTBue neneHus 1
125 31 PanmonanbsHblie yncna 1
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126 32 PammonanesHeIe dnciia 1
127 33 CBolicTBa JICHCTBUH C pallMOHAILHBIMH YU CIIAMHU 1
128 34 CBoiicTBa IEHCTBHI C pallMOHATLHBIMU YHCIAMHU 1
129 35 KonTtponbsHas padora Ne 11 1
130 1 PackpsiTre cko0ok 1
131 2 PackpriTue cko0ok 1
132 3 Koa¢ddunment 1
133 4 Koapdunuent 1
134 5) Koadpdpunuent 1
135 6 [TomoOHBIE criaraeMbie 1
136 7 [TomoOHBIE cllaraeMbie 1
137 8 Kontponbnas padora Ne 12 1
138 9 Pemenue ypaBHeHuit 1
139 10 Pemenue ypaBHeHMit 1
140 11 Pemenue ypaBHeHui 1
141 12 Pemienue ypaBHenuit 1
142 13 KontponbHas pabora Ne 13 1
143 1 IlepnenqUKyIJIApHBIE IPSIMBbIE 1
144 2 [TepneHaUKyISpHBIE TIPSIMBbIC 1
145 3 [TapanenpHbIC IPSMBIE 1
146 4 [TapannenbHbIC IPSMBIE 1
147 5 KoopannaTtHast miockocTh 1
148 6 KoopauHaTHas 1I0CKOCTh 1
149 7 KoopaunarHas miockocTb 1
150 8 [Tpencrarnenue yncnoBoi HHGOpMAIUU Ha rpadukax 1
151 9 [Tpencrasienue yucioBoi nH(Gopmaruu Ha rpadukax 1
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152 10 [Tpencrasienne yncioBoi nHGoOpMaIuy Ha rpadukax 1
153 11 KonTtponbHas padora Ne 14 1 1
154 1 Hrorosoe moBTopeHue Kypca 5—=6 kiaccoB 1
155 2 HToroBoe nmoBTOopeHune Kypca 5S—=6 KiiaccoB 1
156 3 HToroBoe moBTOpeHHE Kypca 5S—O6 KIlaccoB 1
157 4 HToroBoe moBTOpeHHE Kypca S—6 Ki1accoB 1
158 5) HToroBoe moBTOpeHHE Kypca 5S—O6 Ki1accoB 1
159 6 HToroBoe moBTOpeHHE Kypca 5—6 kiaccoB 1
160 7 HToroBoe moBTOpeHHE Kypca 5S—6 KilaccoB 1
161 8 HToroBoe moBTOpeHHE Kypca 5S—6 KilaccoB 1
162 9 HToroBoe moBTOpeHHE Kypca S—6 KitaccoB 1
163 10 HTorosoe noBTopeHue Kypca 5—©6 kiaccos 1
164 11 HToroBoe nmoBTOpeHme Kypca 5—©6 Kiaccos 1
165 12 Hrorosoe moBTopeHue Kypca 5—=6 kiaccoB 1
166 13 Hrorosoe moBTopeHue Kypca 5—=6 kiaccoB 1
167 14 HToroBoe moBTOpeHHE Kypca 5S—6 Ki1accoB 1
168 15 HToroBoe moBTOpeHHE Kypca 5S—6 KI1accoB 1
169 16 HToroBoe moBTOpeHHE Kypca S—6 Ki1accoB 1
170 17 Hrorosas kontposbHas padora Ne 15 1 1
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 15
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YYEBHO-METOJNYECKOE OBECIHHIEYEHUE OBPA30BATEJIBHOI'O
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INPUMEPHASA PABOYAS ITPOI'PAMMA
YYEBHOT' O KYPCA «AJITEBPA». 7 -9

KJIACCbI

HEJIX U3YUYEHUS YYEBHOI'O KYPCA

AnreOpa SBISETCS ONHUM W3 OMOPHBIX KYypPCOB OCHOBHOW IIKOINBI: OHA
obecrieurBaeT U3yUCHHE JPYTUX TUCIUIUINH, KaK €CTCCTBEHHOHAYYHOTO, TaK
U TYMaHUTapHOTO ITMKIIOB, €€ OCBOCHHE HEOOXOIMMO U TPOIOJDKCHUS
00pa3oBaHMsI U B TOBCETHCBHOM JKU3HU. Pa3BuTHE y 0OYyYarONIMXCSl HAYYIHBIX
MPEJCTABICHAN O MPOMCXOXKICHUHIH CYIHOCTH alireOpandecKux aOCTpaKIIHid,
CIoco0e OTPaKCHUST MATEMATHYCCKOW HAYKOH SIBIICHHH U MPOIIECCOB B
MpUPOZIC ¥ OOINECTBE, POJIU MATEMATHUECKOrO0 MOJCIHPOBAHUS B HAYYHOM
MMO3HAHMU W B TMPAKTHKEC CIIOCOOCTBYeT (OPMUPOBAHHIO HAYYHOTO
MHUPOBO33pCHHA M KadyeCTB MbILIJICHUA, HeO6XOZ[l/IM])lX JUIsL ajganraiiuyu B
COBPEMEHHOM IdpoBoM oOmecTBe. M3yueHue anreOpsl eCTECTBEHHBIM
00pa3zoM oOecrieunBacT pa3BUTHE YMCHHUS HAOIIOIaTh, CPABHUBATH, HAXOIHTh
3aKOHOMEPHOCTH,  TpPeOyeT  KPUTHYHOCTH  MBIIUICHHUS,  CIIOCOOHOCTH
apryMEHTUPOBAHHO 00OCHOBBIBAThH CBOU JIEUCTBUSL U BBIBOJBI,
dbopmynupoBath yrBepKAcHMsA. OCBOeHHE Kypca anreOpbl oOecreynBaeT
pPa3BUTHE JIOTMYCCKOI'O MBIIUICHUAS OOYYAIOUIUXCSA: OHH  HCIOJIB3YIOT
JeTyKTUBHBIC U WHAYKTHUBHBIC PACCYyXJICHHs, 0000IIeHHEe U KOHKPETU3AIHUIO,
abctparupoBaHue W aHajmoruro. OOydeHue anreOpe  mpeanoaract
3HAYUTEIBHBIA 00BEM CaMOCTOSTEIBHON JICATCIBHOCTH  O0YJarOIIUXCH,
MO3TOMY CaMOCTOSITEIIHOE PEIICHHE 3a/1a4 €CTECTBEHHBIM 00pa30M SIBIISIETCS
peanuzaipeil esTelbHOCTHOrO MPHUHIUNA 00yUYeHHUSI.

B crpykType mporpammbl ydeOHOro Kypca «Airedpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT CO/IEPKATEIbHO-METOANYEeCKUe TnHnM: «Hucna u
BBIUHCIICHUS»;, «AJTeOpanvecKue BhIPAKEHUN;

«YpaBHEHUs U HepaBeHCTBaY; «DyHKIMNy. Kaxaast U3 3TuX CojepKaTebHO-

METOAMYICCKUX JIMHUHM pa3BUBACTCS HA MPOTSDKCHUN TPEX JIET U3YUSHUS Kypca,

€CTeCTBCHHBIM 00pa30M IEpeIUIeTasCh U B3aMMOJACHCTBYS C IPYTUMH €ro

TUHASIMU. B Xoe m3ydeHms Kypca OOydYaromuMCsl TPUXOJUTCS JIOTHYECKU

paccykIaTh, HCIOJB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK. B CBSI3H ¢ 3 THM

[enecoo0pa3Ho BKIKOYHUTh B IMPOrPaMMy HEKOTOPbIE OCHOBBI JIOTHKH,

MIPOHM3BIBAIOIINE BCE OCHOBHBIC PAa3/ieibl MATEMATHYCCKOrO OOpa3OBaHHS U

CIIOCOOCTBYIOIIME ~OBJAJCHUIO OOYYarOIIMMKCS OCHOB YHHBEpPCAIBHOIO

MATEeMaTHYECKOTO sI3bIKa. TakuMm 00pa3oM, MOXHO YTBEPXKIaTh, 4YTO

COJICPIKATEIIBHOW M CTPYKTYPHOW OCOOCHHOCTBIO Kypca

«Anredpay ABISIETCS €r0 HHTETPUPOBAHHBIN XapakTep.

Coaepn{aﬂne JIMHUHU «Yucna W BBIYMCICHUS» CIIY)KUT OCHOBOM JJIsA
JATBHCHINIET0  M3YYCHUS  MATCMAaTHKH,  CIIOCOOCTBYET  Pa3BUTHIO Y
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Oo0yJaromuxcss ~ JOTHYECKOrO0  MBIIUICHWS,  (OPMHUPOBAHHUIO  yYMEHHSA
MTOJTB30BATHCS ATOPUTMAMH, & TaKXKe MPHOOPETEHUIO TMPAKTHIECKIX HABBHIKOB,
HEOOXOMMUMBIX IUII TIOBCEIHEBHOW JKM3HM. Pa3BUTHE TIOHATHS O dYHCIE B
OCHOBHOM IITKOJIE CBSI3aHO C PAIIMOHAJIHHBIMH W UPPANMOHATBHBIMU YHCIAMH,
(hopMHpOBaHMEM TPEACTaBICHHH O ICHCTBUTEIHRHOM UHCIE. 3aBepIIcHHE
OCBOCHHS YMCIOBOW JINHUMOTHECEHO K CTapIIeMy 3BeHY OOIIero oopa3oBaHMS.

Conmepxanue JAByX anreOpamueckux JUHUH —  «AnreOpandeckue
BBIPAXCHUS» U «YPABHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (hOPMUPOBAHUIO Y
00yJarommxcss MaTEeMaTHYECKOTO ammapara, HEOOXOAMMOro IS PEHICHHUS
3a1a4 MaTeMaTHK{, CMEXKHBIX MPEIMETOB M MPAKTHKO-OPHEHTHPOBAHHBIX
3amad. B OCHOBHOW mmKoie y4eOHBI MaTephan TPYIIHPYETCS BOKPYT
paIMOHATBHBIX BRIpAKEHUNA. ANredpa JEeMOHCTPUPYET 3HAUYCHUE MATEMAaTHKU
KaK s3bIKa JJIS TIOCTPOCHUS MaTEMAaTUICCKUX MOJIENIEH, OMMUCAHUS MPOIIECCOB
U SBJICHWN peanbHOTrO Mupa. B 3amaum oOydeHms anreOpe BXOAAT TakkKe
JanpHeHIee pa3BUTHE aITOPUTMHUYECKOTO MBIIUICHUS, HEO0XOAWMOTO, B
YaCTHOCTH, IJII OCBOCHHs Kypca HWH(GOPMATHKH, W OBIAJCHWE HABBIKAMHU
JNETyKTHBHBIX paccykaeHuid. [IpeoOpa3oBaHne CHMBOIBHBIX (OPM BHOCHT
cBOM crnenuuYecknii BKIAJ B pa3BUTHE BOOOPaKCHHS, CIIOCOOHOCTEH K
MaTeMaTHIECKOMY TBOPUECTRY.

Conepxanne  (DyHKIMOHAIbHO-Tpaduyeckoil  JMHUM  HALEJIEHO Ha
MOJYYCHUE IIKONPHUKAMHM 3HAHUH O (QYHKOHAX KaK  BaKHEHIIeH
MaTeMaTHYeCKONH MOJEIM JUIs ONWCAHUS W WCCIEJOBaHUS Pa3sHOOOPa3HBIX
MIPOLIECCOB U SBJECHUI B MpHpose M obuiectBe. M3ydyeHne sToro marepuaia
CITOCOOCTBYET Pa3BUTHIO Y OOyYaroUIMXCs YMEHHMS UCIIOIBb30BATH PA3IMYHBIC
BBIpa3UTENbLHbBIE CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIE, CUMBOJIMYECKHE,
rpadudeckie, BHOCHT BKJIaJ B (OpPMHUpPOBAHHME IPEJACTABICHUNA O POJIHU
MaTE€MaTHUKU B pa3BUTHH HUBUIN3allUN U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

CornacHo yueOHOMY MulaHy B 7—9 KilaccaXx HW3ydaercs Y4eOHBIH Kypc
«Anredpay, KOTOPBIN BKIIIOYAET CIEAYIOIIE OCHOBHBIC pa3/elibl COJePIKaAHMS:
«Uucna W BBIYUCICHHA», «ANTeOpandeckue BBIPAKCHUSA», «YPaBHEHHSA U
HEpaBeHCTBa», «DyHKLIUM».

VYueOHbI IMJIaH Ha wH3ydeHHe anreOopsl B /—9 Kiaccax OTBOAUT 3
y4eOHBIX 4acoOB B HEIEII0 B TEUEHHE KaXJOro roja oOy4eHHs, BCEro 3a TPH
roga o0yuerns — 306 ydeOHBIX 9acoB.

COJIEP’)KAHUE YYEBHOI'O KYPCA (11O F'OJIAM
OBYUYEHMSI)

7 xiacc

Yucna u evtuucienusn

PanmonanesHbIe unciia
123



Jpobu OOBIKHOBEHHbBIE U JECATHYHBIC, [IEPEX0]] OT OAHOU (HOPMBI 3amucH
napobeii k jgpyroil. IloHATHE palMOHAIBLHOIO YHKCIA, 3alUCh, CPAaBHEHHE,
YIOPSIIOYMBAHME PAIMOHAIBHBIX 4YHcel. ApupMeTHYecKue JeCTBHS C
palMOHABbHBIMU YHCIIaMy. PelieHue 3a/1a4 u3 peaibHON NPaKTHKKU HAa YacTH,
Ha JIpoOH.

CreneHb C HaTypalbHBIM IIOKa3aTElIeM: OIpEIeicHHe, Ipeodpa3oBaHUe
BBIPQXKCHUI Ha OCHOBE ONPCICICHHs, 3alich OonbmIuX 4ywceld. [IporeHTsl,
3aIuCh TPOIICHTOB B BHJIC APOOU U IPOOH B BHUJIC MPOIICHTOB. TpU OCHOBHBIC
3a/laud Ha TPOLICHTHI, PCIICHUC 3aJad M3
pearbHON MPAKTHKH.

[IpumMeHEeHUE MPU3HAKOB JICTMMOCTH, PAa3JI0KCHAE HA MHOXKUTEIU
HATYPaTbHBIX YUCEIL.

PeaJibHbIC 3aBUCMOCTH, B TOM YHCJIC MPsIMasi U oOpaTHast
MPOTOPIHOHATIBHOCTH.

Anzebpauueckue evipasicenus

[lepemeHHBIE, YMCIOBOE 3HAUEHHE BHIPAXKEHHS C TIEpeMEHHOU. [lonycTumble
3HAYEHMs NepeMeHHBbIX. [IpefcraBiieHre 3aBUCHMOCTH MEX/1y BEINYMHAMHU B
Buze Gopmynsl. Berumcnenus no ¢opmynam. [IpeoOpazoBanue OyKBEHHBIX
BBIPa)KCHUH, TOXJIECTBEHHO DPaBHbBIC BBIPAKEHUs, NpaBwiIa MPpeoOpa3oBaHUs
CYMM U TIPOU3BE/ICHHH, ITpa-

BIJIA PACKPBITHSI CKOOOK 1 PUBEICHHUS IIOI00HBIX ClIaraeMbIX.

CBoliCTBa CTENEHH C HATYPAIbHBIM IOKa3aTelIeM.

OnHousieHs! U MHOTOWIEHBI. Crenenb MHOrowieHa. CliokeHHe, BEIYUTaHuE,
YMHOXXEHUE MHOTOWICHOB. DOpMyIbl COKpaIIEHHOrO YMHOKEHHS: KBaapaT
CyMMBI U KBajgpaT pa3HocTH. DopMyrna pasHOCTH KBaapaToB. Pasnmoikenue
MHOT'OYJICHOB Ha MHOKHTEIH.

Ypasnenus

VYpaBHEeHHE, KOPEHb YypaBHEHHMs, NpaBHiIa INPeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCWIIHOCTD YpaBHECHHI.

JluHeliHOE ypaBHEHHE C OIHOH IMEPEMEHHOH, YHCIO KOpHEH nMHEeHHOro
yYpaBHEHMs, pELIeHHE JUHEHHBIX ypaBHeHMH. CoOCTaBlI€HHE YpaBHEHHH IO
YCIIOBHUIO 3a7aull. Pelienne TekcToBbIX 3a/1a4 ¢ IOMOILBIO YPABHEHHUIL.

JluHeliHOE ypaBHEHHE C IByMs IEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEHHBIX ypaBHEHUH ¢ ABYMS NepeMeHHbIMU. PelieHue cucrteM ypaBHEHUI
CIIoco0OM IOJICTAaHOBKH. [IprMepsbl pelieHus TEKCTOBBIX 3a/ady C ITIOMOLIBIO
CUCTEM YPaBHECHMM.

Koopaunatel u rpaduku. OyHKIMN

Koopnmnara Toukm Ha mpsmoil. UucrnoBble NTpoMexyTku. PaccrosHue
MEXy ABYMsI TOUKaMU KOOPAMHATHOU NPSMOM.

[MpsimoyromnbHas cucrema koopauHat, ock OX u Oy. AGciricca nopauHaTa
TOYKH Ha KOOPAMHATHOM mockocTu. [Ipumepst rpadmKkoB,3a1aHHBIX
thopmymamu. Urenue rpaukoB peambHBIX 3aBUCHMOCTeH. [lorsTHE yHKITHH.
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I'paduk pynkmu. CoiicTBa pyHKImid. JInnei-
Hast pyHkms, e rpaduk. ['paduk pynxmmn y = |x |. ['paduueckoe pemenue
JIMHENHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX ypaBHEHUI.

8 kiacc

Yucna u eviuucnenusn

KBaapatueiii koperb u3 4yucna. I[loHsTHE 00 HPpAMOHAIHHOM YHCIE.
Jecatnunbie PUOTKESHU S HppalroHaIbHBIX YHCEIL. CBoiicTBa
apuMeTHIeCKuX KBaJpPAaTHBIX KOPHEH W MX NMPUMEHEHHE K TPeoOpa3oBaHUIO
YUCJIOBBIX BBIPAKEHUM U BhIUMCIEHUSAIM. JleficTBUTENbHBIE YKCIIa.

CreneHs C enbIM MoKa3aTeneM U e€ cBoricTBa. CTaHIapTHAS 3aIUCh YHCTA.

Anzebpauueckue evipasicenus

KBampaTHblit TpéXwieH,; pa3lOKEHHE KBaJAPATHOrO TpEXuwieHa Ha
MHOYKHTEJTH.

Aunrebpandeckasi 1poOb. OCHOBHOE CBOWCTBO ajreOpandeckod apodu.
CnoxeHue, BBIYMTAHHE, YMHOXKCHHUE, JEICHUC alreOpanveckux IpoOei.
ParmonaneHble BRIpaXKEHUSI U UX MpeoOpa3oBaHUE.

Ypasnenusn u nepasencmea

KsanpaTtHoe ypaBHeHUe, popMyina KOpHEH KBaIpaTHOTO ypaBHEHHS. Teopema
Buera. Pemenue ypaBHEHHH, CBOASIIMXCS K JIMHEWHBIM W KBaJIPATHBIM.
[pocreiimme gpoOHO-paIOHATFHBIC YPAaBHECHUS.

I'padmueckas nHTEpIpETaNNs YpaBHEHUHA C ABYMS ITEPEMEHHBIMUH CHCTEM
TUHEWHBIX YpaBHEHWHA C JABYMS TEPEMCHHBIMHU. [IprMephl pemieHus CUCTEM
HEITMHEHHBIX YpaBHEHUH C ABYMS TepEMEHHBIMHU.

PenreHne TEKCTOBBIX 33aad anreOpandecKuM CIOCOOOM.

UucnoBble HepaBeHCTBA M WX CcBoMcTBa. HepaBeHCTBO ¢ 0JHOI
nepeMeHHol. PaBHOCUIBHOCTD HepaBeHCTB. JIMHEHbIe HEpaBeHCTBA ¢ OJIHOM
nepeMeHHoN. CUCTeMbl JIMHEHHBIX HEPABEHCTB C OJJHOM MepeMEHHOM.

Dynkyuu

[onsarne ¢ynkmun. OO6MACTh ONpeAeTIeHHS W MHOXECTBO 3HAYCHHUN
¢yakanun. CriocoOs! 3aganus QYHKIHI.

I'padux pynknmu. Utenue cBoiictB ¢pyHKmmm mo e€ rpaduky. [Ipumepst
rpaduKoB (HYHKIHH, OTPaKAIOIINX PEaNbHBIE MPOIECCHI.

@DyHKINH, ONMHICHIBAIOIINE MIPSIMYIO ¥ O0OPaTHYIO MPOIOPIMOHATIBHBIC
3aBUCHMOCTH, WX TIpaduku.
Oyuxmun Yy = X2, y=x3,y= Xy = |x].
I'padmueckoe pemieHre ypaBHEHHH WM CUCTEM ypaBHEHHH.
9 ximace

Yucna u evtuucnenusn
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JlelictBuTenbHbIC YHCIA

ParmonanpHbIe yucia, UPPANMOHAIBHBIC YHACIA, KOHCUYHbIC B OSCKOHCYHBIC
JECATUYHBIC JPOoOU. MHOXKECTBO ICHCTBUTEIBHBIX YHCEN; JCHCTBHUTEIbHBIC
yhciaa Kak OCCKOHCUHBbIC JCCATHYHBIC JpoOu. B3auMHO omHO3HAYHOE
COOTBETCTBHE MEKIY MHOXKECTBOM JICHCTBUTEIBHBIX YUCEN M KOOPIMHATHOMN
NIPSAMOM.

CpaBHeHHE JICHCTBUTENBHBIX 4YHCEN, apu(pMETHUYECKHe JCHCTBHS C
I[eﬁCTBHTeJ'H;HLIMH quciaaMu.

W3mepenus, npuOIKeHUs], OLEHKH

Pa3zmepbl 0OBEKTOB OKpYXKAlOLIEro MHUpA, IMTEIBHOCTh MPOLECCOB B
OKpYXaroIlleM MHUpE.

[pubamxkEéHHOE 3HAaUEHHE BETMYUHBI, TOYHOCTh NpUOIMKeHust. OKpyriaeHue
yucen. [Ipuknaka u orieHKa pe3ysnbTaToB BEIYMCICHUH.

YI)aGHEHll}l u Hepaseencmea

YpaBHeHUs ¢ OJHOI ITepeMEeHHON

JIuneitnoe ypaBHeHue. Perienue ypaBHEHUM, CBOASIIMXCS K IMHEHHBIM.

KBanparnoe ypaBHenue. Penienne ypaBHEHHH, CBOISIINXCS K KBAaJPATHBIM.
buxBanpatHoe ypaBHenue. [Ipumepbl pelieHuss ypaBHEHUM TpeTbed U
4eTBEPTOI cTEneHe! pa3noKeHHEM Ha MHOXKHTEIH.

Pemenne  apoOHO-palMiOHANBHBIX — ypaBHeHMH.  Pemenme

TEKCTOBBIX 3a/]1a4 aJITeOpandecKiuM METOIOM.

CucremMsl ypaBHEHHH

VYpaBHEHHE ¢ IByMs NEPEeMEHHBIMU U ero rpaduk. Pemenne cucrem AByX
JUHEHHBIX YpaBHEHWH ¢ AByMsA NepeMeHHbIMU. PemieHue cucreMm naBYyX
YpaBHEHUH, OTHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOPOH CTEIICHH.
I'padmaeckas nHTEpIIPETAUS CHCTEMBI YPaBHEHUH C ABYMS TIE€PEMEHHBIMH.

Pemrenne TEKCTOBBIX 3a1a4 alNreOpandecKuM CIIocOOOM.

HepasenctBa

YUucnoBble HEPABEHCTBA U X CBOKCTBA.

Pemenne nuHEMHbIX HEPABEHCTB ¢ OJHOW IepeMeHHOH. Pemienue cucrem
JIMHEHHBIX HEPAaBEHCTB € OJHOM mepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'padmaeckas mHTEpmIpeTannsi HEPAaBEHCTB W CHCTEM HEPABEHCTB C ABYMS
TIepEMEHHBIMH.

Dyuxyuu

KBanpatnuHas ¢pyHkums, e€ rpaduk u cBoictsa. [lapaborna, KOOpauHATEI
BEPILHHBI 1apadoJIbl, 0Ch CHUMMETPHH NapadoIbl.

I'padukn yHxumii:

y=kx, y = kx + b, y =Xy =3 y =x , W=|x| u ux croiicrsa.

X

Yucnosvle nocied08amenibHOCHU
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Omnpenenenne U cnocoObl 3alaHNsl YHCIIOBBIX MOCIEI0BATEILHOCTEH
[TonATHe uuCIOBOI MOCIENOBATENbHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
peKyppeHTHOH (opmyioll U hopmyIiol N-TO wieHa.
Apundmernyeckas 1 TEOMETPUIECKast TIPOrPECCUH
Apndmerndeckas U reomeTpudeckas nporpeccur. @opMyssl N-To wieHa
apupMETHIECKONH 1 TEOMETPUUIECKOI ITPOTrPECCHii, CyMMBI TIEPBBIX N WICHOB.
N3o0pakeHne 9ieHOB apH(MMETHISCKOW W TEOMETPUYECKOH IPOrpeccruid
TOYKAMHM Ha KOOPJMHATHOM IUTOCKOCTHU. JIMHEWHBIM M SKCIOHEHIMAIbHBIN
poct. CloXKHbIE MPOLEHTHI.

IUIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI
OCBOEHHUS IPUMEPHOIPABOYEI IPOTPAMMBI KYPCA
(II0 TOJAM OBYUEHUS)

OcBoenne y4eOHOro Kypca «Ainrebpa» Ha YPOBHE OCHOBHOTO o0OIIero
00pa30BaHMs JIOJDKHO OOECreunBaTh JIOCTIDKEHUE CIEAYIOINX MPEIMETHBIX
00pa30BaTEIbHBIX PE3YJIbTATOB!

7 xiacc
Yucna u evluucienus
—_— BBIHOHHﬂTL, coyerasa yCTHBIe n IIMCbMCHHBIC HpI/IéMBI,
apupMeTHIeCcKHe IEHCTBUS C palliOHATBHBIMU YHCIAMU.
—_— HaXO}II/ITL 3HAYCHU A YUCIIOBbBIX BBIpaKeHHﬁ; HpI/IMeHHTB

pa3sHoOOpa3Hple CIOCOOBI M TPUEMBI  BBIYUCICHUS 3HAYCHWH IPOOHBIX
BBIPAKEHUH, COIEPKAIINX OOBIKHOBEHHBIC U JECATHYHBIE APOOH.

— [lepexomuts OT oOmHOW (OPMBI 3alHMCH YHCENT K JPYrou
(mpeoOpa3oBEIBATE ECATUYHYIO APOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHIHYIO POOBb).

— CpaBHHUBATH W YIOPSIOYMBATH PALMOHAIBHBIC YHCIA.

— OKpyrisiTh ymcia.

— BbInoiaHATh NPUKKUIIKY U OLEHKY PEe3yJibTaTa BbIYMCICHUN, OLIEHKY
3HAYEHUI YMCIIOBBIX BbIPAKEHUM. BBIMOIHATH NEHCTBUS CO CTEIEHSIMH C
HaTypaJIbHBIMU TOKa3aTeJSIMU.

— IlpuMeHsATh, TNpU3HAKKA JIETUMOCTH, pPa3JIO)KEHHUE Ha MHOXHUTEIN
HaTypaJbHbIX YUCEIL.

— Pemate  mpakTUKO-OPUEHTHPOBAHHBIE  3aJaud,  CBSI3aHHbBIE  C
OTHOILIEHUEM  BEIWYMH, NPONOPLHMOHAIBHOCTBIO  BEJIMYUH, IPOLIEHTaMU;
HMHTEPIIPETUPOBATh PE3YyNIbTAaThl pEIIEHUs 3aJad C y4E€TOM OrpaHUYEHUH,
CBSI3aHHBIX CO CBOICTBAMH PacCMaTPUBAEMBIX OOHEKTOB.

Anzebpauueckue evipasicenus
— Hcnonp3oBaTh  anreOpaMyecKyrd TEPMUHOJIOTHMIO W CHMBOJIHKY,
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MIPUMEHSATH €€ B IIpoliecce OCBOCHUS yueOHOro MaTepHaia.

— Haxomute 3HaueHMsi OyKBEHHBIX BBIPQKEHHH IpH  3aJaHHBIX
3HAYEHUSAX EePEMEHHBIX.

— BemmonHATe  MpeoOpa3oBaHUsl LENOr0  BBIPAKEHHS B MHOTOWICH
TIPUBEICHNEM MTOJOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

— BbINONHATE yMHOXEHHE OAHOUYIECHA HA MHOTOYIEH M MHOTOUJIEHA Ha
MHOTO4JIEH, IPUMEHSTH ()OPMYJIBI KBaJpaTa CyMMBI U KBaJ[paTa pa3sHOCTH.

— OcCyIecTBIATh PA3JIOKEHNE MHOTOUWIEHOB HA MHOXKUTENIH C IIOMOILBIO
BBIHECEHHsSI 3a CKOOKM OOLIEro MHOXMTENsS, TPYNIUPOBKH CllaraeMsblX,
npuMeHeHunst pOopMyIT COKPaIEHHOTO YMHOKEHHUSL.

— [TprmeHsITh peoOpa3oBaHUss MHOI'OWICHOB JUIS PELICHUS PA3IMYHBIX
3a/la4 U3 MaTeMaTUKH, CMEXKHBIX IPEAMETOB, U3 PEaIbHON MPAaKTHUKH.

— Hcnonp3oBaTh CBOWCTBA CTEHEHEH C HATYPAJIbHBIMM I1OKA3aTEISIMU
JUTSE TIPE0Opa30BaHMs BHIPAKEHUH.

Ypaguenusn u nepagencmea

— Pemarts nuHelHble ypaBHEHHS C OIHOM IEPEMEHHOM, NPUMEHSS
NpaBWjia Tepexoja OT WCXOAHOTO YPaBHEHHS K PaBHOCWIBHOMY €MY.
[IpoBepsiTh, SIBISETCS JIN YUCIO KOPHEM ypaBHEHHSI.

— [MpumensaTe TpaduUecKue METOAbl IPHU  PEIICHWH  JIMHEHHBIX
YpaBHEHHH M UX CHCTEM.

— [ToxOupate puMephI Tap YHCeN, SBISIONINXCS PElICHHEM JHHEHHOro
YPaBHEHHUS C IBYMsI IEPEMEHHBIMU.

— CtpouTh B KOOPIMHATHOI INIOCKOCTH Tpa(uK JIMHEHHOT'O YpaBHEHHUS C
JBYMsI TIEPEMEHHBIMH; TOJIB3YsICh I'pa(uKOM, NMPHUBOJUTH NMPUMEPHI PELICHUS
YPaBHEHHMSI.

— Pemats cucteMsl AByX JMHEHMHBIX ypaBHEHMI ¢ BYMs IIEpEMEHHBIMU,
B TOM 4HCIIE rPpadUyuECKH.

— CoCTaBISITh ¥ peIIaTh JINHEHHOE YpAaBHEHUE UITH CUCTEMY JIHHEHHBIX
ypaBHEHHH 110 YCIOBHIO 3aa4H, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4H MOJYYCHHBIH PE3yJIbTarT.

Koopounamut u zpagpuxu. @ynkyuu
— N300pakaTh Ha KOOPJWHATHOW MPSIMOW TOUYKH, COOTBETCTBYIOLIHE

3aJaHHbIM KOOpAWHAaTaM, JYy4H, OTPE3KH, MHTCPBAJIbI; 3allMCbIBATb YUCIOBBLIC
MMPOMECIKYTKH Ha aﬂre6pa1/1quKOM SA3BIKE.

— OrMmeuyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH 110  33JIaHHBIM
KOOpJAWHATaM; CTPOWUTh Tpaduku JIHHEHHBIX (yHKIWA. CTpouTs Tpadux
byHKIHH Y = | X |.

— OnuceiBaTh C MOMOIIBIO (QYHKIMH W3BECTHBIE 3aBHCHMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMs, PAcCTOSHHE; II€Ha, KOJIMYECTBO, CTOMMOCTD;
MPOM3BOJUTEIBHOCTD, BpeMsi, 00BEM pabOThI.

— HaxoauTs 3HaueHue GyHKIMHU 110 3HAYEHHIO €€ apryMeHTa.
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— [lonnumate rpaduuecknii crnoco®d IpEACTaBICHUS W aHAIHM3a
nH}poOpManny; N3BIEKATh W HMHTEPIPETUPOBATH HHPOPMANMIO M3 TIpaduKoB
peaNbHBIX MPOLECCOB U 3aBHCHMOCTEH.

8 xitacc
qllCJlll U 6blUUC/ICHUA

— Hcnone3oBaTh Ha4daJIbHBIC npeaACTaBJICHUA o MHO>KCCTBC
ﬂeﬁCTBHTeHLHLIX yucesal sl CpaBHEHUA, OKpPYIJICHUA U BLI‘lPICHeHPIﬁ;
I/I306pa)KaTI) ﬂeﬁCTBHTeHLHLIe qHucja TOYKaMH1 Ha KOOpJ.'[HHaTHOﬁ HpﬂMOﬁ.

— [MpumensaTe moHATHE  apU(METHYECKOro  KBAJPAaTHOTO  KOPHS;
HaXOJWUTh KBaJpAaTHbIE KOPHM, MCIONB3YsS MPU HEOOXOJMMOCTH KaJIbKYISATOD;
BBINOJHATL TPEOOPa30BaHUSI BBIPAKEHHUH, COIEpKAIMX KBAJpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEH.

— Hcnones3oBark 3amdcd  OONBIIMX M MajblX YHCEI C IIOMOIILIO
JICCITUYIHBIX Jpobeii u creneneit uncna 10.

Anzebpauueckue evipasicenus

— [lpuMeHATh TOHSATHE CTENEHH C LEJNBIM ITI0Ka3aTeleM, BBIOTHATh
TIpeoOpa30BaHMs BBIPAXKEHHUH, COIEPIKAIINX CTETICHH C IIEJIBIM MOKA3aTeIEM.

— BBIMONHATE ~ TOXACCTBEHHbIE  NPE0oOpa3OBaHMS  PAIlMOHATBHBIX
BBIDAKEHU HAa OCHOBE MpaBWil  [JEHCTBUM HAJ MHOIOWIECHAMU U
anredpanvdeckuMu IpOOsIMH.

— PaCK.]'IaZII)IBaTB KBaﬂpaTHLIﬁ ’I‘péX'-IJ'ICH Ha MHOXXHTCIIN.

— [MpumensaTh npeoOpa3oBaHMs BBIPAKECHUH ISl PELICHUS Pa3IHIHBIX
3aJa4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, M3 PEATbHON MPaKTHKH.

Ypa(menuﬂ u Hepasencmea

— Pemats HHHeﬁHLIC, KBaJIpaTHbIC YPABHCHU U PALIMOHAJIIbHBIC
YpaBHCHMS, CBOAAIIUECS K HUM, CUCTEMBI JIBYX ypaBHeHI/Iﬁ C AByM:
NEPEMECHHBIMU.

—  IlpoBoauTh npocTenlne HCCaeA0BaHUsl YPAaBHEHUHN U CUCTEM
YpaBHEHUIA, B TOM UHCJIE C IPUMEHEHHEM IpaMIeCKUX MPEICTABICHIH
(ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WM CHCTEMAayPaBHEHUH pelICHNS,
€CITH UMEET, TO CKOJIBKO, U TIp.).

— Ilepexoauts  OT  CIIOBECHOW  (OPMYJIMPOBKHM  3amaud K e
anreOpanvdeckoil MOAENH C MOMOIIBIO COCTABICHHS YPaBHEHHS WM CHCTEMBI
YpaBHCHMH, HWHTEPNPETHPOBATH B COOTBETCTBMH C KOHTEKCTOM 3aJau
NIOJIyYEHHBIN pe3yJbTart.

— IIpuMeHsITh CBOMCTBA YKCIOBBIX HEPABEHCTB JJIsl CPABHCHUS, OLEHKH;
peliath JUHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOW M UX CHUCTEMBI; JIaBaTh
rpaduuecKyr0 WUTIOCTPAIMI0O MHOKECTBAa DCIICHHI HEPAaBCHCTBA, CHCTEMBI
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HEPABEHCTB.
Dyukyuu
— [loHnMaTh ¥ WCHONB30BaTh (PYHKIHMOHANBHBIC TIIOHITHAS W S3BIK

(TepMHHBI, CUMBOJIMYECKHE 0003HAUEHHMST); ONpEeNATh 3HaYCHNE (QYHKIMU T10
3HAQUEHHMIO apryMEHTa; OIpPEAEIATh cBOMcTBAa (YHKIMM 10 €€ rpaduky.

— Ctpouts rpaduku dIeMEHTAPHBIX QYHKINN BHIA

y = L oy=x y=xdy= VX, Y = |X|; OIIHCHIBATH CBOHCTBA YHCIOBOM
S Ly=xt =y Y= x|

¢bynkipn o e€ rpaduky.

9 xiace

Yucna u eviuucienus

— CpaBHUBAaTh W YNOPAJOYMBATH pAlMOHAIBHBIE M HPPAMOHATIbHBIC
qHcIa.

— BeinosnsaTh apudMernyeckue JISUCTBUSI ¢ PALMOHATIBHBIMU YHCIIAMH,
couerass YCTHbIE€ M IIMCbMEHHbIE IPUEMBI, BBIIOJIHATH BBIYMCIEHUS C
MppalUOHaIbHbIMU YU CIAMU.

— HaXO,HI/ITI) 3HAYCHMS CTEICHEH C OCIBIMHA ITOKA3aTCIsIMHU U KOpHeﬁ;
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BLIpa)KeHPIﬁ.

— OKpyrJIsATh AEHCTBUTENBHBIC YHCIIA, BBITONHATH IPUKUIKY PE3yIbTaTa
BBIYMCIIEHUH, OLIEHKY YUCIIOBBIX BbIPaKEHUU.

YI)QBHEHM}I u Hepaseencmea

— Pemats nHElHbIEC U KBaipaTHbIE YPABHEHUS, YPABHEHHUS, CBOASILLIUECS
K HUM, TpocTeiiine 1poOHOo-panioHaIbHbIC YPAaBHCHNUS.

— Pemats cucrembl JBYyX JIMHEHHBIX YpaBHEHUU C JIBYMsI I€PEMEHHBIMU
U CHUCTeMbl JIBYX YPaBHEHHi, B KOTOPBIX OJIHO YpaBHEHHE HE SBISETCS
JIMHENHBIM.

— PemaTte TexcroBbIe 3aJa4n aJIFC6paPI‘IeCKHM crocobom ¢ IIOMOIIIBIO
COCTaBJICHHA  YpaBHCHUA WM CUCTCMblI  IBYX ypaBHeHI/II\/‘I C JABYMs
NEPEMCHHBIMU.

— IIpoBoguTe mpoCTEHIIME UCCIAEAOBAHMUS ypPAaBHEHUH M CUCTEM
ypaBHEHHMH, B TOM 4HCIE C NPUMEHEHHEM TIpapUIecKuX MpeICTaBICHUN
(ycraHaBIMBaTH, UMEET JIN YPAaBHEHHE WM CHCTEMA YPaBHEHHH PELICHUs, €CIIH
HUMEET, TO CKOJIBKO, U TIP.).

— Pematr  nuHeiiHble — HepaBEHCTBA,  KBaJpaTHbIE  HEPABEHCTBA,;
n300paxkaTh pellieHue HEPABEHCTB HA YMCIOBOM MPSIMOM, 3aITUCHIBATh PEIICHHUE
C TMIOMOIIIbI0 CHMBOJIOB.

— Pemate cucTEMBI JIMHEHHBIX HEPABCHCTB, CHUCTCMbl HCPABCHCTB,
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BKJIIOYAIOIHME KBAaJAPATHOC HEPABCHCTBO, I/I306pa)KaTL peIICHUE CUCTEMBbI
HEPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3allCbIBATh pPCEHICHUE C ITOMOLIbIO
CHUMBOJIOB.

— Vcrionp30BaTh HEPABEHCTBA NPH PEIICHUH PA3IMYHBIX 3a]ad.
Dyuxyuu

— PacriosnaBaTh  (YHKIMM  M3YYEHHBIX  BHUJIOB. [Toxa3siBaTh
CXEMaTHYECKU PaCIIONIOKEHUE Ha KOOPIUHATHOH IIOCKOCTH IpauKoB

,y=ax2 + bx +c¢

¢Gyukimid Buga: y = kx, y = kx + b, y :%

y=xy=+x,y= [ | B 3aBMCMMOCTH OT 3HaYeHHH KO>(pduImeHTOB;
OIKUCHIBATH CBOMCTBA ()yHKIIHIA.

Crpouth U nM300paXkaTh CXEeMaTHYECKH TPaUKH KBaApPaTHUHBIX

— (yHKIMH, OMHUCHIBaTH CBOMCTBA KBAAPATHYHBIX (YHKIUI TO UX
rpadukam.

— Pacrio3naBaTh KBazpaTHUHY0 (QYHKIMIO MO (opmyne, MPUBOIUTH
MIPUMEpPBI KBAJPATUIHBIX (DYHKIUH U3 peabHON )KN3HH, (PU3UKH, TEOMETPHH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

— Pacrio3HaBaTh apu(METHUYCCKYIO M I'COMETPUYCCKYIO TIPOTPECCHH MPH
Pa3HbIX criocodax 3agaHusl.

— BBITOMHATS BBIYMCIEHHS C HMCHONB30BaHHEM (opMysn n-ro uieHa
apupMeTHIECKON 1 TeOMETPHUYECKOH MTPOrpeccuii, CyMMBI ITEPBBIX N WICHOB.

— W300pakaTh WIEHBI MOCIEA0BATENEHOCTH TOUYKAMH Ha KOOPIUHATHOU
TUTOCKOCTH.

— Pemate 3a1aum, CBsI3aHHBIE C YUCIIOBBIMU MTOCIIEIOBATEIbHOCTSIMH, B
TOM YHCJIE 33/1a41 M3 PEaTbHOMN JKU3HHU (C UCIIONB30BAHUEM KaIbKYISTOPA,
U(POBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINIAHUPOBAHUE YUYEBHOI'O KYPCA (IIO TOJAM OBYYEHMUSI)

7 xmacc (102 9)

Ha3Banue paziena
(TeMBI) (4HCJI0 YACOB)

Yucaa n
BbLIYHMCJICHHUS.
PanuonanbHble
qucaa

(254

OcHoBHOe cojep:kaHue

Ilonsarue panoHaIbLHOIO 4yycla.
Apudmerndeckue JIeHCTBUS c
paIOHATBHBIMU YHUCITAMU.

CpaBHeHne, YHOpsAA0YUBAaHUE pallMOHAJIbHBIX
HUCCII.
CTteneHs ¢ HATypaJIbHBIM ITOKa3aTEJICM.

Pemienne OCHOBHBIX 3amgad  Ha Jpobu,
MIPOLICHTBI U3 PEANbHON MPAKTUKH.
[Ipu3Haku  #AeNMUMOCTH,  pa3lOXKEHHs Ha

MHOXUTEJIN HATYPAJIBbHBIX YHUCEII.

Peanbable 3aBucuMocTH. [IpsiMast n oOpaTHast
MIPOIIOPIHOHAIEHOCTH
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OcHoBHbBIEe BH/bI 1eATEJbHOCTH 00Y4aIOUIUXCH

Cucremarn3upoBaTh M o06oramarb 3HaHHS 00
OOBIKHOBEHHBIX U JECATHYHBIX APOOSX.
CpaBHHBaTh " YHOPSII0YHBATH apoowu,
npeoOpa3oBbiBasi NMPHU HEOOXOJMMOCTH JAECSITHYHbIC
IpoO B OOBIKHOBEHHBIC, OOBIKHOBEHHBIE B
JECITUYHBIE, B  YaCTHOCTH B  OECKOHEUYHYIO
NECATUYHYIO JTPOOB.

IIpumeHsaTs pa3HooOpasHble CHOCO0bI M NPHEMBI
BbIYMCJICHUs] 3HAYeHUH JPOOHBIX BbIPAKeHMId,
CoZiepKaIuX OOBIKHOBEHHBIE W JECSTUYHBIC JPOOH:
3aMEHATh TIPH HEOOXOJMMOCTH JECATHIHYIO IpOOb
OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO  JICCSITUYHOM,
NPUBOJUTEL BbIpaXkeHHE K popme, Haubonee ynoOHOIM
JUIL  BBIYMCICHUH, IpeoOpa3oBBIBaTH  APOOHBIE
BBIP)KEHNSI HA YMHOXKEHHE W JeJeHHE JECSTUIHBIX
Jpo0Oeli K ACUCTBUSIM C LIETBIMU YUCIIAMHU.
IIpuBoauTh 4uCIOBbIe M OYKBEHHBbIC IIPHMEPBI
CTENEHH C HATypalbHBIM MOKa3aTelIeM, OOBACHAA
3HAYCHUA OCHOBAHUA CTCIICHU M ITOKA3aTClIsl CTCIICHU,
HaXOJIUTh 3HAYEHUs cTerenedd Buma " (a — mmoboe
panuoHaNbHOE YHCIIO, N — HATypaJlbHOE YHCIO).

IMoHMMAaTh CMBIC 3aITUCH OOJIBIINX YHCEI C TIOMOIIBIO
JIECSITUYHBIX APOOei U cTeneHei unciaa 10, mpuMeHsITbUX



Ajredpanyeckue
BBIPAKeHU S

(27 )

BykBennble  BblpaxeHus.  IlepemeHHbIC.
JlomycTumble 3HAYEHNUS MEePEMEHHBIX.
DopMyblL.

IIpeobpazoBanne OyKBEHHBIX BBIPAKCHHUH,
pacKpbITHE CKOOOK M TIPHBEACHUE TOHTOOHBIX
CllaraeMsix.

CBoiicTBa CTETICHH C HaTypaJIbHbIM IOKa3aTCJIEM.

Mmuorowiensl. Clio)eHre, BEIYUTaHHE,
YMHO)KEHHE MHOTOWIeHOB. DOpMyITb
COKpaIIEHHOTr0 YMHO)KeHHs1. Pasnoxkenne
MHOTOWICHOB HA MHOXKHTEIJIN
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B pCAJIbHBIX CUTYyalUAX.

IIpuMeHATh NPHU3HAKK OEIMMOCTH, PAa3IOXKEHHS Ha
MHOKHUTEIIN HAaTypaJbHBIX YHCEIl.

Pemarp 3aJa4M Ha 4acTH, MPOLEHTHI, TPOMOPIHHU, HA
HaxoXAeHHe JApobu (TMpoIeHTa) OT BEIMYMHBI U
BEJINYHMHBI 110 €€ pobu (IIpOIeHTY), Apodu (TIpoueHTa),
KOTOPBIM COCTaB/SIET OJHA BEIMYMHA OT JPYTOW.
IpuBoauTH, Ppa3duparb, OLEHHBATH pa3JIMYHbIC
peLIeHws, 3aMUCH PEIICHNH TEeKCTOBBIX 33/1a4.
Pacno3sHaBatrb ®  00BACHATBH, ONMpasCh  Ha
OIPE/ICNICHHUs, HPSIMO IPOIOPIUOHAIBHBIE M 00paTHO
MIPOTIOPIOHANIEHBIE 3aBHCUMOCTH MEK1y BEIHYHHAMU;
NPUBOAMTH  NPUMeEPbI  OTHX  3aBUCHMOCTEH U3
PEATBHOTO MUPa, U3 IPYTHX y4eOHBIX TPEAMETOB.

Pemars npakTHKO-OPHEHTHPOBAHHBIC 38141 Ha APOOH,
MIPOLEHTHI, IPSIMYIO M 00PaTHYIO MPOHNOPIOHAIEHOCTH,
TIPOTIOPIUH

OBiaagers  anreOpamyeckoil  TepMUHOJOTHEH U
CUMBOJIMKOW, MPUMEHSITh €€ B IPOLECCE OCBOEHUS
y4e6HOr0 MaTepHuana.

Haxoauts 3HaueHUs OYyKBEHHBIX BBIPQKCHHH HpH
3a[aHHBIX 3HAYEHUAX OYKB; BBINOJHATH BBIYUCICHHS
o popMynam.

BbINOJHATL 1peoOpa3oBaHus LEJIOr0 BBIPAKEHUS B
MHOTOWIEH IIPUBEJICHHEM IOJOOHBIX —CllaracMbIX,
PackKpheITHEM CKOOOK.

BbINOJIHATH YMHOKCHHE OJHOYICHA HA MHOTOYICH U
MHOIOWICHa Ha MHOTOYICH, MPHUMEHSITH (HOPMYJIbI
KBaJ[paTa CyMMBbI U KBaJpara Pa3HOCTH.



YpaBHeHus u
HEPaBeHCTBA

(20 u)

Koopannarsin

rpaguxu.

Oyuxuun (24 )

VYpaBuenne, npaBHIa npeoOpa3oBaHusL
YPaBHEHUS, PABHOCUIIBHOCTb YPaBHCHUI.
JIunelinoe ypaBHEHHE C OJHOHN NEPEMEHHOM,
pellieHue JMHEHHBIX ypaBHeHHWH. Pemienue
33Ja4C IOMOLIBIO YPABHECHUM.

JIunelinoe ypaBHeHUE ¢ IByMs NIEPEMEHHBIMU U
ero rpaguk.CucreMa JByX JIMHEHHBIX
YpaBHEHUH ¢ IBYMs lepeMeHHbIMU. Perienne
CHCTEM ypaBHEHUH CII0COOOM ITOJICTAaHOBKH U
CHIOCOOOM CIIOKEHHS

Koopaunara Touku Ha npsmoi. Yuciossle
IPOMEXYTKH. PaccrosiHue Mexay AByMs
TOYKAMUKOOPAUHATHON MPSIMOA.
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OcCymiecTBISITh  PA3IOKEHHE  MHOTOWICHOB  Ha
MHOXKHTEJIN ITyTEM BEIHECEHHS 3a CKOOKM 0O0IIero
MHOXXHTENS, TNPUMEHEHHsT  (OPMYIBI  Pa3sHOCTH
KBaJIpaToB, GOPMYII COKPAIIEHHOTO YMHOKCHHSL.
Ipumensitb  1peoOpa3OBaHHE MHOTOWICHOB IS
PEIICHNST Pa3INYHBIX 337189 U3 MAaTeMaTHKH, CMEKHBIX
[PEIMETOB, U3 PEaNbHOM MPaKTHKH.

3HaKoOMHUTBCS C I/ICTOPI/Ieﬁ pa3BUTHA MaTEMaTUKU

Pemarp nuHeiliHOEe ypaBHEHHE C OJIHOW NEpEMEHHOH,
NpUMeHsisi NpaBMJa [epexoJa OT HCXOJHOTO
YpaBHEHHUS K PAaBHOCHIBHOMY €My Oojiee HpOCTOro
Buja. IlpoBepAATH, SABISETCS JIM KOHKPETHOE YHCIIO
KOpHEM ypaBHCHUSL.

Hondupath npuMepskl Map YUCEN, SBIAIOMINXCS
pelIeHHEM JIMHEMHOTO YpaBHEHHUS C IBYMSI
nepeMeHHBIMI. CTPOUTH B KOOPMHATHON TIOCKOCTH
rpad¥K TMHEHHOTO0 ypaBHEHHS C IBYMs
MEPEMECHHBIMHE; TIOJIB3YSCh TpaGUKOM, MPUBOAUTH
NpPUMePBI PEeLICHHs yPaBHEHHUS.

HaxoauTth pemieHue cUCTEMBI JIByX JIMHEHHBIX
YpaBHEHUH C JIBYMSI TIEPEMEHHBIMH.

CocTaBasITH M pemIaTh ypaBHEHHUE WIIH CUCTEMY
YPaBHEHUH MO YCIOBHIO 3aJja4H, HHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4l MOJTydeHHBII
pe3yabTaT

H3o0pakaTs Ha KOOPAMHATHON MPSAMOM TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAMHATaM, Jy4H,
OTpe3KH,  HUHTEpBalbl;  3alMChIBaTh ~ UX  Ha
anreOpanuecKoM s3bIKe



IloBTOpEeHue u
0006wmenue(6 )

IIpsimoyronpHast cucremMa KOOpPIUHAT —Ha
IUIOCKOCTU. [IpuMepsl rpadukoB, 3agaHHBIX
¢dopmynamu. Urenne rpadukoB pearbHBIX
3aBHCUMOCTEH.

Ionstne  ¢yuxumn. I'padux  pyHKIHM.
CpotictBa ¢ynknuid. Jluneitnas ¢yHKOMS.
Iloctpoenne rpaduka nuHEHHON (YHKINH.
I'padux GyHKIUM Y = | X |

IloBTOpEeHHe OCHOBHBIX MOHSATHH U METOJOB
Kypca 7 Kiacca, 00001IeHne 3HaHui
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OrMmeyars B KOOPAMHATHONM IIOCKOCTH TOYKU IIO
3aJaHHBIM  KOOpJAMHATaM;  CTPOUTH  TpaduKH
HECJIOXKHBIX 3aBHCUMOCTEH, 3aJaHHbIX (popMynaMu, B
TOM YHCIIE C TIOMOIIBI0 NU(POBBIX JTabOpaTOpHiA.
IIpumeHsTH, U3y4yaThb npeuMyliecTBa,
HHTePNpPeTHPOBaTh rpaduueckuii croco0
NIPE/ICTaBICHUS u aHaJIM3a  pa3HOOOpa3HOM
JKU3HEHHOH MH(OpManuu.
OcBauBarh  THOHATHE  (YHKLMH,
(YHKIMOHAIBHON TEPMUHOJIOTHEH.
PacnozHaBarh JnuHeliHylo QyHKmuio Y = Kx + b,
ONHCBHIBATH €€ CBOICTBA B 3aBUCHMOCTH OT 3HAYCHUI
k03¢ purmentos K u b.

Ctpourtb rpaguky THHEHHON QyHKINH, (YHKIAH
y=1IxI

Hcnoan3oBaTh nH(ppPOBBIE pecypehbl I TTOCTPOSHHS

OBJIa/IEBATH

rpapukoB QyHKIMH W HM3ydeHHs MX CBOMCTB.
[IpuBomuTh mpHUMEpbl JIHHEHHBIX 3aBUCUMOCTEH B
peanbHbBIX MPOoIeccax M SBICHUSIX

Bpi0uparb, NPUMEHATH OLEHHBATH CHOCOOBI
CpPaBHEHHUS 4YHCEN, BBIUMCICHHUH, MpeoOpa3oBaHUit
BBIPXKEHUH, PEILICHUS] YPABHEHUH.

OcymecTBJISATh  CAMOKOHTPOJIb  BBINOJHIEMBIX
JIEHCTBUI M CaMOIPOBEPKY pe3yJibTaTa BbIUMCICHUH,
npeoOpazoBaHuii, mocrpoeHnii Pemarb 3agaum u3
peanpHOM KHM3HM, NPHMEHATH MaTeMaTHYecKHe
3HAHUS JJIs1 PeUICHUs 3a/1a4 U3 JPYTrUX MPeJIMETOB.

Pemarp TEKCTOBbIE 3a/1a4H,
BBIOMPATH CIOCOOBI PCILICHUS 3a/1a4u

CpaBHUBATD,
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8 wmacc (102 )

Ha3panue
pasiena OcHoOBHOe cojep:kaHue OcHoOBHBIC BH/bI 1eSITEILHOCTH 00y4aI0LHXCS
(TembIl)
Kypca (4HMciio
4acoB)
Yucaa " KBaznpaTHblif KOpeHb U3 YHCTA. ®opmyJIMPOBaTh oONpeJelieHHe KBAaAPATHOTO KOPHS W3
BBIYUCJICHUSA. Tlousarue 06 HUppanuoHaJIbHOM qucia, apI/I(bMeTI/I‘IeCKOFO KBaJIpaTHOT'O KOPH:.
KsanpaTHue quCJIC. HCCSITI/I‘IHLIG HpI/I6JII/I)KeHI/I$[ le/IMeHﬂTb OIICpanuo HM3BJICYCHUSA KBAaAPATHOI'O KOPHSA U3
KOpPHHU HWppalOHAIBHBIX YHCEI. YHCIIa, UCHOJIb3YS TPH HEOOXOJUMOCTH KATBKYJISITOP.
(15 u) JleficTBUTENIbHBIC YHUCTIA. OueHnBaTh KBAJpaTHbIE KOPHH IEJIBIMH YHCIAMH U

CpaBHeHHE JeHCTBUTEIBHBIX
grcen. ApudmeTndeckuit
KBaJPaTHBIHKOPEHb.

Vpasuenue Buja X2 = a. CBoiicTBa
apudMeTHIeCKNX KBapaTHBIX
kopHell. [IpeobpasoBanue
YHCIIOBBIX BBIPAXKEHHUIA,

coziep KaIuX KBaJpaTHbIE KOPHU

JACCATUYHBIMU ,I[p06$[MI/I.

CpaBHMBaTh W  YNOPSJA0YMBATH  PAIMOHANBHBIE W
UppalMOHalbHbIE  YHCa,  3alMCaHHble C  [IOMOLIbIO
KBaJIPATHBIX KOPHEH.

HccaenoBath ypaBHEHHWE X° = @, HAXOIUTh TOYHBIE H
npubmkEHHbBIe KopHU mpu @ > 0.

HccienoBars cBoiicTBa KBaJpaTHBIX KOPHEH, HpoBOIsL

YHCIIOBBIE IKCIEPUMEHTHI C HCIOIb30BAHHUEM KaIbKyIATOPA
(xoMmbIOTEPA).

Jloka3pIBaTh  CcBOiicTBa  apu(METHUECKHMX  KBaJpaTHBIX
KOpHEW; MPUMEHSATH UX IS IPE0Opa30BaHUs BHIPAKCHHH.
BbinmoiHsATs, npeo0pa3oBaHUs BBIPAKCHUH, COIEPKAIINX
KBaJpaTHbIE KOPHH. Beipakats [IEPEMEHHEBIE u3
TEOMETPHUYECKUX U (PU3MIECKUX (HOPMYIL.

Bpruncasars 3HAYeHUust BBIpAKEHUH, cozieprKaIIuX
KBQJIpaTHBIE ~ KOPHH, WCHOJB3ys IPH  HEOOXOIUMOCTH
KQJIBKYIISITOP.
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HUcnoan3oBaTh B XOJC pelICHKA 3a4a4 JJICMCHTApPHBIC
MpeaACTaBJICHUA, CBA3AHHBIC C HpI/I6JII/I)KéHHI)IMI/I 3HAYCHUAMU
BCJIIMYHH.

3HaKoOMHTBCS C HCTOpl/lef/i pasBuUTHA MaT€MaTUKU
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IIpoooncenue

Yucia u Crenensb C LEIBIM TI0Ka3aTeIeEM. @opMyJIMPOBATH ONIPe/IeeHHe CTENEHH C LIENBIM TOKAa3aTENEM.
BbIYMCJIEHHUSA. CTaHZlapTHaﬂ 3a1mcChb Yyucla. Hpe[lCTaB.JISITb 3aMMCh OOJIBIIIMX U MaJIBIX YKUCET B CTaHIapTHOM
CTeneHs ¢ HeJabIM Pasmepbl 06beKTOB Buze. CPaBHUBATH YKCJIA U BEJMYMHbI, 3alIMCAHHBIE C
nokasarejem OKpy)Kaiollero Mupa (ot HCIIoIb30BaHMeM crerenn 10.
(7 1) DIIEMEHTAPHBIX W
YACTHI JI0 KOCMUYECKIX CI0JIL30BATH 3aIMCh YUCE] B CTAHIAPTHOM BUIE IS
0OBEKTOR), JUTHTETBHOCTD BBIPOKEHHS Pa3MEPOB 0OBEKTOB, ITUTEILHOCTH MPOIIECCOB B
MPOLIECCOB B OKPYKaIOLIEM MHPE.
OKPY/KAOIIEM MHPE. ®opMyIHPOBATH, 3aMACHIBATL B CHMBOJIMYECKON (opme 1
CBoiiCTBa CTENCHH C ETbIM WLTICTPHPOBATh MPUMePaMH CBOMCTBA CTCIICHH
HoKa3zarejaeM

C LEIIBIM TI0Ka3aTelIeM.
I[Ipumenars cBoiicTBa cTeneHu A MpeoOpa3oBaHUS
BBIPAXKECHUI, COEPIKAILNX CTEICHH C LIeIIbIM II0Ka3aTeIeM.
BbInoHATE AeHCcTBUSA ¢ YMCIaMy, 3alIUCAHHBIMY B CTAaHJAPTHOM
Buje (YMHOXEHHE, JICNICHHE, BO3BEICHHE

B CTEIEHb)
Anredpanyeckue KBagparmbiii TpéxuiIeH. Pacno3snaBarb KBaJpaTHBI TPEXWICH, YCTAHABIUBATh
BbIPAKEH UL, Paznoxenue kanpaTHoro BO3MOYKHOCTB €T0 Pa3JI0KEHHUs Ha MHOKHUTENH.
Ksanparubiii TPEXHIICHAHA MHOXHTCTH PackiiagbiBaTh Ha MHOKUTEJM KBAJPATHBIA TPEXUICHC
TPEéXwieH HEOTPHIATEIBHBIM JTHCKPUMHHAHTOM
6w
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Ajredpandeckn Anredpanyeckas Ipo0b. 3anuceiBaTh anredpamdeckue BelpakeHns. HaxoanTs obmacts
€ BbIPasKeHMsl. JomycTumble 3HAUCHUS OTNIPENICNICHUsI ~ PAI[MOHAIBHOTO  BBIPAKCHUS.  BBINOJHATH
Anredpanyecka MePEeMEHHBIX, BXOZALINX B YHCIIOBBIC MOJICTAHOBKH M BBIYHCJIATH 3HAUCHHE APOOH, B TOM
1 1podn anredpanueckue BBIPAKCHUSA. yycie ¢ MOMOLIBIO KaJbKyiIaTopa. @opMy/JIUpPOBATH OCHOBHOE
(15 ) OcHoBHOE CBOMCTBO CBOWCTBO ~aireOpandueckoil JApoOM W NPHMEHSITh €ro Juis
anrebpandeckoi Apobu. mpeobpazoBanuss  ApoOedl.  BpIMoaHATHL  JelicTBHA  C
Coxparienne 1po6eii. anreOpanueckuMu  Apodsmu. IlpuMeHsaTs  mpeoOpazoBaHUS
Crnoxenue, BBRIYMTAHUE, BBIPQKEHUH 17151 pelleHus3a7ad. BeIpaikaTh mepeMeHHbIe 13
YMHOXEHHE u ACIEHIE ¢dopmyn  (pH3MUECKUX, TEOMETPHYECKHX, OIHCHIBAIOIIHNX
anreOpandecKux npobeit. GLITOBBIE CHTYALIUH)
[Ipeo6pazoBanue BEIPAKEHHH,
coaeprKaIInxX anreOpandecKue
Jpobu
YpaBuenus Kganparunoe ypasuenue. Hemosmnoe Pacno3naBaTh KBafpaTHbIC YPaBHEHUS.
W HepaBeHCTBA. KBajpaTHOe ypaBHeHue. Popmyna 3anuceiBaTh (GOPMYJIy KOpHEW KBaJpaTHOrO YpaBHEHUS;
KBagpaTusie KOpHEell KBaJpaTHOTO ypaBHEHWSI. pemaTh KBafipaTHbIe YPABHEHHS] — IOJIHBIC M HETIOJIHEIE.
YPaBHEHHMs Teopema Buera. IIpopoauths mpocreiiline HMCCIEA0BAHUS  KBAaJPAaTHBIX
(15 g) Perenne ypaBHEHMI, CBOSIINXCS YpaBHEHUI.

k  kBagpatHeiM.  [Ipocreiimue
JpOOHO-paroHaIEHEIE

yYpaBHEHUsI.
Pemenne TEkCTOBBIX 3amad  C
MIOMOILBIO KBaJpaTHBIX
ypaBHEHUI

Pemats ypaBHeHUsl, CBOJAIINECS K KBAPATHBIM, C IOMOILBIO
peoOpa3oBaHUil U 3aMEHOU TIEPEMEHHOM.

Ha0mogaTe M aHAIM3MPOBAThL CBS3b MEXIY KOPHAMH U
Kod(uImeHTaMn KBaJpaTHOTO YpaBHEHUS.

®dopmysHpoBaTh TeopeMy Buera, a Takke o0OpaTHYIO
TeopeMy, TPHUMEHSTHh STH TEOPEMBI JUI pelIeHHs 3a1ad.
Pemare TekcroBble 3aJauyM anreOpamdecKuM CIIOCOOOM:
HEePEeXOIUTh OT CIIOBECHON (pOPMYIMPOBKH YCIOBHUS 3a7a4H K
anreOpandeckod MOAeNu TyTEM COCTABICHHS YypaBHEHUS,
pemaTh  COCTaBIEHHOE  ypaBHEHHE;  HMHTEPIPETHPOBAThH
pe3yabTarT.
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3HAKOMUTBCSI ¢ HCTOPUeEil pa3BUTHS anreOps

YpaBHenust JluneliHoe ypaBHeHHE ¢ JBYMs Pacno3HaBaThb MHEHHbIC YpaBHEHUS C ABYMs [IEPEMEHHBIMHU.
M HEpaBeHCTBA. TIepEeMEHHBIMH, ero  rpadux, Crpoutsb rpaduKu JTHHEHHBIX YpaBHEHHMI, B TOM UHCIIC
Cucremsl MPUMEpPbl pEIIeHUs] YPaBHEHUH B HCIO0Jb3Ysl UH(POBBIE PeCYPCHI.
YPaBHeHHU LIENBIX YHCIIAX. Pa3zimuars napajienbHble U NEPECEKAOIIUECs IPSMBICIIO HX
(13 v) Pemenue cucreM AByX JIMHEHHBIX YPaBHCHUSAM.
yYpaBHEHUM c TIBYMSI Pemars cucTeMbl IBYX JIMHEHHBIX YPaBHEHUH ¢ JByMs
MepEMEHHBIMH. IpumepsI NIEPEMECHHBIMU MOJCTAHOBKOW U CII0’KECHHUEM.
peLICHUsT CHCTeM  HEJIWHEHHBIX Pemars mnpocreiimne CcUCTEMBI, B KOTOPbIX OJHO U3
YpaBHCHUI c JIBYMS YpaBHEHUI HE SIBISAETCS JIMHEUHBIM.
MepEMEHHBIMH. IIpuBoauts rpaduyeckyl0 HHTEPNPETALNIO PELICHUS
rpacby[qe(;Ka;I HMHTEPIpPETALUS YpaBHCHUA C IBYMs NEPEMCHHBIMU U CUCTEM ypaBHeHI/Iﬁ C
YPaBHEHUS € JIBYMsI I€PEMEHHBIMU ABYMA IIEPEMCHHBIMH.
U CHUCTEM ypaBHeHI/Iﬁ C IByMs Pemarhb TeKCTOBbBIE 3aJa49M aHFe6paI/IquKI/IM crrocobom
NIEPEMECHHBIMH.
Pemienne  TekcTOBBIX  3ajad ¢
IIOMOILbIO CUCTEM YpaBHEHUM
YpaBHenust YucnoBble HEPAaBEHCTBA U MX @opMyJHPOBATL  CBOMCTBA  YMCJIOBBIX  HEPABEHCTB,
u CBOMCTBA. WUIIOCTPUPOBATh UX Ha KOOPAMHATHOH IPSMOM, J0KA3bIBATh
HepaBeHCTBA. HepageHcTBO ¢ oJHOi anreOpanyecKu.
Hepagencra TIEPEMEHHON. Jluneiinsie IIpuMeHsTHL CBOICTBA HEPABEHCTB B XOJI€ PEIIECHHS 3a/1a4.
12 ) HEPABEHCTBA C OJIHON TIEPEMEHHOM Pemiars nuHElHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM,
u ux  pemenue.  CucTeMbl n300paXkaTh pellIcHNEe HEPAaBEHCTBA HA YMCIIOBOH IPSIMOM.
JMHEHHBIX HEPaBEHCTB C OJHOM PemaTs cucTembl IMHEHHBIX HEPABEHCTB, N300paKaTh peIICHHE
MEPEMEHHOMN U UX pEILEHUE. CUCTEMbI HEPABEHCTB Ha YMCIOBOM MPSAMOM
W3o6paxxeHne penieHus
JMHEHHOr0 HEPaBEHCTBA U UX
CHCTEM Ha YHCJIOBOW IPSIMOU
DyHKIHH. Ilonstue GbyHKINH. Ob6nactb Hcnoab3oBaTh QyHKINOHATIHHYIO TEPMHUHOJIOTHIO H
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OcHoBHBIC OIpe/IeJICHUs] U MHOKECTBO 3HAYCHUI CHMBOJIMKY.
TMOHATHS ¢yskun. CrnocoObl 3a1aHust BpruncasaTs 3HaYeHUs QYHKIUH, 3aJaHHBIX (HOpMYIaMu
(5 1) GbyHKUHiL. 5 (npu HEOOX0JUMOCTH UCIOJIb30BaTh KaJbKYJIATOD);
I'padpux  yHKIHM. CaoiicTBa COCTABJIATH TaOJHIbI 3HAYEHHI (DYHKIUM.
(yHKIIMH, WX OTOOpa)eHHEe Ha CtpouTh 110 TOYKaM rpadpukn QyHKIMH.
rpaduike OmnuchIBaTH CBOMCTBAa (YHKIMM Ha OCHOBE €€ rpaduueckoro
MpEICTABICHUS.
Hcenoab3oBaTh QyHKINOHATIBHYIO TEPMHUHOJIOTHIO H
CHMBOJIHKY.
HccnenoBatrs mnpuMepsl rpaduKoB, OTPAKAIONIMX peajbHbIC
nponeccsl u sBieHus. IIpUBOAMTH HpHMepbI MPOIECCOB H
SBJICHUH C 3aJaHHBIMH CBOHCTBaMH.
Hcnonb30BaTh KOMNBIOTEPHBIE MPOIPAMMBI U 110-
cTpoeHust rpaduKoB (PYHKIMH ¥ H3YUCHUS UX CBOWCTB
DyHKIMH. YreHne u mocTpoeHue rpadukon Haxoauth ¢ nomoubio rpaguka GyHKIHH 3HAYCHUE 01~
YucaoBbie ¢ynxnuit. [Ipumeps! rpagukos HOH M3 paccMaTpUBAEMbIX BEJIIMUHMH I10 3HAUCHHIO JPY-TOM.
bynkmun (yHKIMH, OTpaXaromuX pearbHble B HecnoxHBIX ciaydasx BbIpazkaTb (GopmyJioli 3aBHCMMOCTb
(9 1) IIPOLIECCHL. MEK/Ty BEIMIHMHAMH.

@DyHKIMH, ONUCHIBAIOIINE MPAMYIO
1 00paTHYIO NPOIIOPIIMOHATIBHBIE
3aBHCHMOCTH, MX Tpa(uKu.
T'unep6ona.

OnuceiBaTh XapakTep U3MCHCHUA OJHOW BEIMYHHBI B

3aBUCUMOCTHU OT U3MCHCHUA /:[pyroﬁ.
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IIpoooncenue

Ha3zpanue
pasgea OcHOBHOe coep:KaHne OcHOBHBIE BHABI AeSITEILHOCTH 00y4aIOIINXCS
(TembIl)
Kypca (4Mciio
4acoB)
l"pa<’p1;1fﬁbym<unn y = 2. OyHKUUH PacnosnaBarhs Buasl usydaembix (ynknwuii. IlokasbiBaTh
y=x&%y=x3 CXeMaTHYeCKH II0JIO)KEHHE Ha KOOPAMHATHOH IUIOCKOCTH
y= X, Y =|x][; rpajuueckoe rpapikos Gynkumit Buga: y = X%, y = %3,
pelieHre ypaBHEHHWH H CHCTEM y= X, y=Ix|.
ypaBHEHUI Hcnonb3oBars ¢GyHKuHOHAIBHO-TPadUeckue
MpeICTABJIEHHS] Ul PEIICHUS W HCCICJOBaHUS YpaBHEHHH M
CHCTEM ypaBHECHHI.
IIpuMeHsTH NH(POBBIE pecypchl Ui TIOCTPOSHHS TPadhHKOB
byHKIHIT
IMoBTOpeHn IloBTOpEHHE OCHOBHBIX MOHSTHI 1 BbiOuparb, NPUMEHSITh, ONEHHBATH CIOCOOBI CPABHCHUS
eHn METOJIOB KypcoB 7 W 8 KIaccos, YHCeNl, BEMYHUCICHHH, TPeoOpa3oBaHUi BBIPAXKCHHH, PEIICHUS
00001IEeHHe 000011IeHN e 3HAHUMN YpaBHEHUH.
(6 1) OcyuiecTBIATH CAMOKOHTPOJIb BBITOIHAEMBIX JEHCTBUIl U

CaMOIIPOBEPKY pe3yabTaTa BBEIYHCICHUH, IpeoOpa3oBaHUA,
MOCTPOEHUII.

Pemiats 3agaun M3 peajbHOl KM3HHM, IIPUMEHSAThH
MaTeMaTH4YEeCKUEe 3HAHMUSA M pELIeHUs 3ajad U3 APYrux
MPEeIMETOB.

Pemiath TeKcTOBBIe 3aJayd, CpPaBHMBaTh, BbIOMPATh
€noco0bl pelIeHus 3aJaunl
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9 knacc (He menee 102 u)

Haspanmue
pa3aeiia (TeMbl)
Kypca (4HCI0
4acoB)

Yucna u
BBIYHCJICHUS.
JeiicTBUTEbHBIE
4HCcaa

9u

YpaBHeHus
M HepaBeHCTBA.

OcHoOBHOe co/iepkaHue

PanmonansHbIe YnCIa, HPpaHOHATbHBIE
YHclia, KOHEYHbIE H

OECKOHEUHBIE AECSITUIHbIE IPOOH.
MHOXECTBO ACHCTBUTEIBHBIX YHCEIN;
JICHCTBUTEIIBbHBIC

YHCIIa KaK OECKOHEUHBIE IEeCSTUYHbIC
npobu. B3aumHO 0JHO3HAYHOE
COOTBETCTBHE MEXKTy MHOXKECTBO
JICHCTBUTENBHBIX YHCENI U MHOXKECTBOM
TOYEK KOOPAUHATHOU MIPSAMOM.
CpaBHeHHE JIEHCTBUTENBHBIX YHCET,
apudMeTnIecKue IeHCTBHII ¢
JIEUCTBUTENBHBIMU YHCIIAMU.
[pubnmwkéHHOEe 3HAYECHHE BEINYHUHBI,
TOYHOCTH NPHOIVKCHUS.

Oxpyrnenue yucen. [Ipukuika u oneHka
Pe3yabTaTOB BEIYHCICHUH

JIunelinoe ypaBHeHue. Penienne
YpaBHEHUM, CBOIAIIUXCSA K JMHEHHBIM.

144

OcHOBHBIE BH/IbI 1eSIT€JILHOCTH 00Y4aI0LIHXCS

PaspuBarhb npeacrapjieHus O YUCIaX: OT MHOMKECTBA
HaTypalbHBIX YHCEI JO MHOKECTBA JEHCTBUTEIBHBIX
4lCell.

O3HAKOMHUTBCSI C BO3MOXKHOCTBIO MPEICTABICHUS
JIEHCTBUTEILHOrO YHCIa KaK OECKOHEUHOM JECATUYHON
JpoOu, MPUMEHSATH JICCATHIHBIC TPUOIIVDKSHHUS
palMOHANBHBIX H UPPALHOHATBHBIX YHCEL.

H3o00paxkaTh JeliCTBUTENIBHBIC YUCIA TOUKAMU
KOOPIMHATHOM MPSIMOH.

3anuceIBaTh, CPABHUBATH U YIOPSI0YHBATH
JCHCTBUTENBHBIC YUCTIA.

BpInoaHATH, coueTast YCTHbIE M MCbMEHHBIE NIPUEMBI,
apugMernyeckue AeiicTBUsA C PallMOHAIBHBIMU YHUCIIAMU;
HAXO/UTh 3HAYCHUS CTEIEHEH C IeTbIMHU ITOKA3aTeIsIMH U
KOpHEH; BBIYMCJATH 3HAUCHMS YUCIIOBBIX BBIPA’KCHUI.
IMoyunTh NpeacTaBIeHHe O 3HAUNMOCTH JEHCTBUTEIBHBIX
yycell B IPaKTUYECKON AeATeIbHOCTU YeJIOBEKa.
AHAJIM3HPOBATH U Je/1aTh BBIBOJAbI O TOYHOCTU
NpHOIIKEHHS AeHCTBUTETBHOTO YHCNIA TIPU PEIICHUH 33/1a.
OKpyrJSITh 1CHCTBUTENbHBIC YUCIIA, BBINOJHATH
NPUKMIKY pe3yJbTaTa BHIUMCIECHUH, OLeHKY 3HaYeHUN
YHMCIIOBBIX BBIPAKEHHUH.

3HAKOMHUTBCS ¢ MCTOPUell Pa3BUTHS MaTeMaTHKH
OcpanBaTh, 3allOMHHATHL M TNPHMEHATH Ipaduyeckune
MeTO/bl [IPU PEILICHUU YPAaBHEHUH, HEPAaBEHCTB U UX CUCTEM.



YpaBHeHus
¢ OHON
nepeMeHHOi
(14 q)

YpaBHeHus
U HepPaBeHCTBA.
CucreMbl ypaBHeHHId

(14 )

KsanpatHoe ypaBHeHue. Pemienue
YpaBHEHUH, CBOAALIMXCS K KBaJpaTHBIM.
BrkBagparHble ypaBHEHUS.

[Ipumeps! pemieHust ypaBHEHUN TpeThel U
4yeTBEPTOM CTEMEHEN pa3IokKEHUEM Ha
MHOXKUTEIIH.
Pemenue
YpaBHEHUI.
Penienue TekCTOBBIX 3a/1a4
anredpanvyeckuM MeToA0M

JPOOHO-PAIOHATBHBIX

JIuneitHoe ypaBHeHUE ¢ IByMs
MIEPEeMCHHBIMU U €T0 Tpaduk.

Cucrtema JBYX JIMHEWHBIX YpaBHEHHUI C
JBYMsI IEPEMEHHBIMU U €€ pellCHUE.
Pemenue cucreM aByx ypaBHEHHH, OHO
13 KOTOPBIX JINHEHHOE, a Ipyroe —
BTOPOH CTENEHHU.

I'pacduueckas HHTEpIIpeTalus
CHCTEMBI YPaBHEHHUI C ABYMS

TICPEMECHHBIMU
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Pacno3naBars 1iesbie U ApOOHBIE YPaBHEHHUS.

Pemarp JMHeiiHbIe U KBaJipaTHbIE YPaBHEHHUS,
YPaBHEHUsI, CBOJIIINECS K HUM, MPOCTeHIIe IpoOHO-
pAaLMOHANIBHBIC YPABHEHHS.

ITpensiaraTh BO3MOXKHBIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
3a1a4, 00CYKIaTh UX M pelIaTh TEKCTOBHIC 331a91
Pa3HBIMH CIIOCOOAMH.

3HAKOMHUTBCSI ¢ MCTOPHEl Pa3BUTHS MaTeMaTHKH

OcBauBaTh U NPUMEHSATh NPUEMBl PEILICHHUS CUCTEMBI
JIBYX JIMHEHHBIX YpaBHCHHII C JByMs IIEPEMCHHBIMH U
CHCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJHO ypaBHEHHE HE
SIBJIICTCS JIMHCHHBIM.

Hcnoab3oBarb (hyHKIMOHATBHO-TPAaHISCKI
TPEICTAaBICHUS A7 pellieHUusl ¥ MccIe0BaHusl ypaBHEHUH
U CUCTEM.

AHanM3MpoBaTh  TeKCThI  3aga4y,  pemiarthb UX
aredpandeckuM  CIIoco0OM: MepexXoguTh OT CIOBECHOM
(hOpMYTHUPOBKH YCIIOBHS 3aJaul K aireOpanyecKoil Moaenn
MyTEM COCTABJICHHSI CUCTEMBI YPAaBHEHHI; pelIaTh COCTaB



PerieHne TEKCTOBBIX 3a1a4
anreOpanyeckuM crocooom

JICHHYIO CHCTEMY YpaBHEHHI; HHTePIPeTHPOBATH Pe3ybTar.
3HAKOMHTBLCS C HCTOPHEll Pa3BUTHA MaTeMaTUKH

YpaBHeHus

"
HEepPaBEeHCTBA.
HepasencrBa
(16 1)

Uwucnosbie
CBOMCTBA.
Jlunelinple HepaBeHCTBA C OJHOMU
TEPEMEHHON U MX PELIeHHUE.
Cucrembl JTHUHEHHBIX HEPABEHCTB C
OJIHOH IIepEeMEHHOH U UX pellCHHUE.
KBagpaTHble HepaBeHCTBa M HX
pelieHue.

I'padpuueckas HMHTEpIIpeTaus
HEPaBEHCTB M CHUCTEM HEPaBEHCTB
C JABYMS NIEpEMEHHBIMU

HEpaBEHCTBA HU HUX

Yurarb, 3alUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HEPaBCHCTBA; UCIIOJIb30BATh CAMBOJIMKY M TEPMUHOJIOTHIO.
BuInmosHATH ipeoOpazoBaHus HEPABECHCTB, HCMOJIb30BATb ISt
npeoOpa30BaHUs CBOICTBA YMCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHCHHbBIC U KBAIpaTHBIC HEPABCHCTBA.
Pemiars nuHeiHbIE HEPABEHCTBA, CHUCTEMbI JIMHCHHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIONIUX KBAJAPAaTHOE
HEPaBEHCTBO, U PEIATh UX; 00CYKAATH MOTyYCHHBIC
peLIeHwsI.

N300paxkaTh pelieHre HEPaBEHCTBA U CUCTEMbI HEPAaBEHCTB
Ha YHUCJIOBOW TPSMOMU, 3alMCBIBATH PCIICHUE C IMMOMOIIBIO
CHMBOJIOB.

PemaTh KBajpaTHbIC HEPABEHCTBA, MCIONB3Ys Tpaduueckue
MIPEACTABIICHHS.

OcBanBaTh M NPUMEHSATh HEPABEHCTBA IIPU PEIICHUH
pa3NYHBIX 337124, B TOM YHCJIC MPAKTHKO-OPUECHTUPOBAHHBIX
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DYyHKIHT
(16 1)

Ksagpatnunas byHKIMA, eér
I'pacduxn (yHKIHI: y = kx,

y=kx +b y=x,y=ax
X

y=axdy= X Y= x|

Pacno3nasarn BH/IbI H3y4aeMbIX (hyHKIHI;
WLTIOCTPHPOBATH cXeMaTHYeCcKH, 00BSICHATDH
pacroyioKeHHe Ha KOOPJWHATHON IUIOCKOCTH T'pagHUKOB

. k
¢bynkumit Buma:y = kx, y = kx + b, y =y = ax?, y =
3
ax®, X
Y =VX, Yy = | B 3aBHCHMOCTH OT 3HAYCHHIA
K03( (UIMEHTOB; OMHICHIBATh UX CBOICTBA.
Pacno3naBarp KBagpaTH4yHy QYHKIHIO 110 GopMmyie.

IIpuBoaANTH NMpUMeEPHI KBAAPATHYHBIX 3aBICHMOCTEH 13
peanbHOM JKU3HM, (PU3UKH, TEOMETPHUH.

BoisBasaTs 1 0000maTe 0cOOEHHOCTH rpadiKa KBaIpaTHIHON
Gyukun y = ax? + bx + c.

Crpouts W u300pakaTh  cxXeMaTH4yecKH  rpaduku
KBaJIPaTUYHBIX (yHKIWIL, 3aIaHHBIX (QOpMyIamMu Bua y = ax?,
y=ax +qy=akx+piy=ax + bx +c.
AHATH3UPOBATH M MPUMEHSATH CBOICTBA U3YUCHHBIX
(yHKUHI 271 UX TOCTPOCHUS, B TOM UHCJIE C TIOMOIIIBI0
1(POBBIX PECYpPCOB
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Tpooonsicenue

YucaoBble
nocje10BaTelbH
octu (15 v)

IlonsaTue YHCI0BOU
TIOCIIeIOBATEIFHOCTH.

3anaHue MOCIIE10BATENbHOCTH
PEKYpPEHTHOMI bopmyoit U
(dopmyroit N-ro wieHa.
Apudpmernueckast u
reoMeTpuyecKas IPOrPECCUN.
Dopmyis n-ro YlIeHa
apupMeTHIECKOI u
TreOMETPHUYECKON MPOTrPECCHiA,
CYMMBI IIEPBBIX N WICHOB.
N3obpaxenne YJICHOB
aprupMeTHIECKON "
reOMETPUUYECKOM nporpeccuit
TOYKAMHU Ha KOOpAMHATHOM
TUIOCKOCTH.

JIMHEWHBII M YKCIIOHEHIUAILHBIN
pocT.

Cr0KHBIE TIPOLECHTHI

OcBanBaTh W TNPHMEHATh HHJEKCHbIE O00O3HAYCHUS,
CTPOUTHL pedyeBble BbICKA3BIBAHHUSI C HCIONB30BAaHUEM
TEPMMHOJIOTHH, CBSI3aHHON C MOHATHEM I10CIIEA0BATETBHOCTH.
Anann3upoBaTh (GOpPMYITy N-TO WIEHA ITOCIEAOBATEIHLHOCTH

WM PEeKyppeHTHYI0 (OPMYITy M  BBIYHCJISTH  WICHB
MOCIIEJOBATENILHOCTEN, 3aJaHHBIX STUMH (HOPMyITaMHu.
Yceranasausarb 3aKOHOMEPHOCTh B MIOCTPOCHUU

TOCTIEIOBATEILHOCTH, €CITH BBINMUCAHEI TIEPBBIE HECKOIBKO €&
YJICHOB.

Pacno3sHaBarh  apudMeTHUYCCKYIO U
MIPOTPECCUH TIPH PA3HBIX CIIOco0aX 3adaHMs.
Pemars 3amaun ¢ ucnonb3oBaHHEeM (GOpPMynT N-TO uiIeHa
apu(METHYCCKOH ¥ T'EOMETPUYCCKONW TPOrpeccuid, CyMMBI
MIEPBBIX N YJICHOB.

H300paxkaTs dlICHBl TOCIEAOBATENLHOCTH TOYKAMU Ha
KOOPAMHATHOW TUIOCKOCTH.

reOMETPHYCCKYIO

PaCCManI/IBaTL npuMepbl mnpoueccoB M SIBJICHUI 13

peanbHOM  JKU3HHM,  WUIIOCTPUPYIOLIME  U3MCHEHHE B
aprupMeTHIECKON MIPOrPECCHH, B reOMEeTPUYECKON
nporpeccuu; H300pakaTb COOTBETCTBYIOIINE 3aBUCHMOCTHU
rpaduyecky.

Pemars 3ajgaum, CBSI3aHHEIC c YHCIIOBBEIMHU
MOCIIEJOBATENILHOCTSIMU, B TOM YHCJE 3aJaud M3 PealbHOM
JKM3HH € WCIOJB30BaHHEM  IU(POBBIX  TEXHOJOTHIl

(9MeKTPOHHBIX TAONHUI, TPAPUIECKOTO KaTBKYISITOpa U T.IL).
Pemarp 3aJaun Ha CIIOXHBIC MPOLEHTHI, B TOM YHCIE 331a4H
U3 PEeAIbHOM NPAKTUKH (C MCHOJIE30BAHUEM KAIBKYJIATOPA).
3HAKOMHTBLCS ¢ MCTOPHeEil Pa3BUTHS MaTeMaTHKH
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IMoBToOpenue, Yucna M BbIYHCIEHUS (3aIIHCh, OnepupoBaTh HNOHSTHSIMH. MHOXECTBO, IIOJMHOXECTBO,
00o0meHue, CpaBHEHHE, neitcTBust c OllepallMM HaJ MHOXKECTBAMHU; MCHOJIB30BATh rpaduieckoe
cUCTeMaTH3aIus JICHCTBUTEIBHBIMU YHCIIaMH, NpEJCTAaBICHHE  MHOXKECTB  JUISl  ONMHCAHUSl  PEasIbHBIX
3Hanmii! YHUCIIOBAsT  IpsIMasi;  IPOIEHTEL, MPOLIECCOB ¥ SIBICHMH, NPH pEIICHWH 337ad M3 IPYrux
(18 v) OTHOLICHUS, MPOIIOPLIHH; Y4eOHBIX HPEIMETOB.
OKpyTrJCHHUE, NpHOIIKCHHC, AKTYaJu3MpoOBaTh TEPMHHOJIOTHIO H OCHOBHBIE /IeliCTBHS,
ONCHKa;  PCIICHUE — TCKCTOBBIX CBSI3aHHbIE € YHCJIAMH. HATYpAIbHOE YKCIO, MPOCTOE H
3ajad apHMeTHICCKUM COCTaBHOE YMCIIA, JACIUMOCTb HATYPAIbHBIX YUCEN, IPU3HAKU
cnocobom) JETUMOCTH, IeJI0e YHCIIO, MOAYJb YHCia, OOBIKHOBEHHAs M
JeCSTHYHAs Jpoow, CTaHJAPTHBIIT BUJL qucIa,
apudMeTHIecKnii KBaapaTHbIH KOPEHb.
BbINOIHATH /IefiCTBHSI, CPAaBHMBATh M YNOPSI0YMBATH
YHClla, TPEJCTaBISTh YWCIa HAa KOOPAMHATHOW IIPSIMOH,
OKPYIJIATH YHCJIA; BBINOJHATH NPUKHAKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUIA.
Pemarh TekcTOBbIE 3aJauHM  apU(DMETHUCCKUM CIIOCOOOM.
Pemiarh npakTHYeCKHe 3a/1a4M, COJACPIKAILIUE MPOLCHTHI,
JIOJIH, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BPEMs
— paccTosiHKE, IIeHa — KOJINYECTBO — CTOMMOCTB, 00BEM
paboTEl — BpeMs — MPOM3BOIUTEIBLHOCTD TPYAA.
Pazoupars peanbHbIe JKM3HEHHbIE CHUTYyaluy,
(dopmMyaMpoBaTh HUX Ha S3bIKC MaTCMATHUKH, HAXOAMTH
peleHue, HPUMEHSIS MaTeMaTHYeCKHil arnmapar,
HHTEPNPETHPOBATH PE3yiIbTaT
Anredpanyeckue  BbIPAKEHHs OnepupoBaTh MOHATHSAMM: CTETICHb C IIEJIBIM TTOKa3aTElIEM,
(mpeobpasoBanue anreGpandecKux apudmeTnIecKuii KBaJpaTHBIN KOpEHb, MHOT'OWIEH,
BBIPA)KCHUIA, JOITyCTUMBIC anreOpanyeckas ApoOb, TOXKIECCTBO.
3HAYCHHMS )

BbINOJTHATL OCHOBHBIE HeﬁCTBHHZ BBITIOJIHATH paC‘-IéTI)I 1o
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¢dopmynam, npeoOpa3oBIBaTh Iejble, APOOHO-pALHOHATIBHbIC
BBIPQKEHMSI ¥ BBIPQKEHHUS C KOPHSAMHE, pEajr30BbIBATH
pa3IoKeHHe MHOTOYICHA HA MHOXHTEIHM, B TOM YHCIE C
Ucronp30BaHueM (GOpPMya pa3sHOCTH KBAJpaTOB M KBajpara
CyMMbI W Pa3HOCTH; HaXOIUTh JIOMYCTHMbIE 3HAYCHHUS
MepeMEeHHBIX Ul JAPOOHO-PAIMOHANBHBIX  BBIPAKEHHH,
KOpHEH.

Mozae/MpoBaTh C MOMOIIBIO (GOPMYIT peabHbIe MPOLECCH H
SIBJICHHS

1 3pech mpejcTaBIEHbI 2NEMEHTHI COMAEp/KAHUA Kypca, M3ydaBIluecss B 5—8 knaccax M TpeOylolue IMOBTOpPEHHs, O0OOLIEHHS U
cuctemaru3anun. OOpaImaTbesi K 9TOMY MaTepualy MOXHO B BHJE aKICHTa Ha 3aBEPIIAOIIEM ATale M3ydeHMs] Kypca 9 kiacca wim
pacrpeensaTh 0 COOTBETCTBYIONIMM TEMATHYECKUM pa3/iesiaM, H3y4aeMbIM B T€UCHHE y4eOHOro roia.
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IIpooonscenue

®ynknuu (IOCTPOSHUE, CBOWCTBA
H3YYCHHBIX (byHKIHI;
rpauyeckoe pelieHne ypaBHEHHUt
U UX CHCTEM)

OnepupoBars NOHATHSAMH: (YyHKIUS, rpapuk (YHKIHH,
HyITH (QYHKIIUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA, TPOMEIKYTKH
BO3pacTaHus, YyObIBaHUS, HauOoJsipllee W  HAaUMEHbILIEE
3HAUCHUS (YHKIUH.

AHaIM3UpOBaTh, CPaBHUBATb, OO0CY:KIaThb  CBOICTBa
(yHKUHH, CTPOUTh HX rpaduKH.

OmnepupoBaTh HMOHATHUSIMH. TPSIMasi IPOIOPIIHOHAIBHOCTD,
oOpaTHas  NPONOPUHOHANBHOCTh,  JIMHEHHAsS  QyHKOWS,
KBazpaTuyHas GpyHKUMs, mapadona, runepOoa.
Ucnonb3oBars rpaduku 11 ONpeleleHUs  CBOICTB,
MPOIIECCOB WM 3aBUCHMOCTEH, /Ul pemIeHus 3agad nu3 IpYyrux
Y4eOHBIX TPEAMETOB M PeajbHOW KU3HU; MOJeJIMPOBAThH C
MIOMOIIBIO TPa(h)UKOB PeaIbHBIE IIPOIIECCHI U SBICHHSI.
BeipazkaTs (popMyJIaMH 3aBUCHMOCTH MEXK/Ty BETHINHAMH

[Ipu pazpaborke paboueii mporpaMMbl B TEMATHIECKOM
TUTAHUPOBAHUY OBUTH YYTEHBI BO3MOKHOCTH
UCIIONIb30BAHMUS DIICKTPOHHBIX (IIH(PPOBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIONIMXCS y4eOHO-
METOJMYSCKUMHU MaTepraliaMu (MyJIbTUMEIHITHBIC
MIPOTrpaMMBbl, IIEKTPOHHBIC Y4COHUKH U 33 Ja9HUKH,
AJIEKTPOHHBIE OMOIHOTEKH, BUPTYaIbHBIE TA00PaTOPHUH,
UTPOBBIE MPOTPAMMBI, KOJUTEKIIUU ITUPPOBBIX
00pa3oBaTEIBHBIX PECYPCOB), UCTIOIB3YEMBIMH JIJIST
00yUYeHHS ¥ BOCIIMTAHUS PA3TUIHBIX [PYIIIT
MOJTB30BATENICH, TIPE/ICTABICHHBIMH B DJIEKTPOHHOM
(1 poBOM) BUJIC ¥ pEATU3YIOIIUMHU JIMIAKTHICCKHIE
Bo3MoxkHOcTH MKT,conepikanue KOTOpPBIX

COOTBCTCTBYCT 3aKOHOAATCIILCTBY 00 06pa3OBaHI/II/I.

TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC

KoanuyecTBo 4acos

) A P

DJIeKTPOHHBbIE
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Ne ni/m | pasnesioB u Tem Kontpo MpakTn (uudposbie)
MnmporpamMmmal Bcero JILHBIE yecKHue 06pa30BaTeJ1bele
padoThI padoThI pecypcel
1 Uwucna v BEIYMCIICHUS. o5 9 bubnuoreka [IOK
PanmoHannHbIe yncia https://m.edsoo.ru/7f415b90
Anrebpanyveckue bubanoreka [IOK
2 27 4
BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHenus u 20 1 bubmuoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
Koopaunatsr u bu6mmoreka [IOK
4 24 1
rpaduxu. OyHKIIUN https://m.edsoo.ru/7f415b90
5 IToBTOpEeHUE U 6 1 bu6nuoreka LIOK
00o01IeHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 9 0
YACOBIIO ITPOT'PAMME

152



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KosauuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue
Kontpo IpakTu (uudposrie)
Nen/m | pa3nmenoB u Tem
Bcero JbHBIE YyecKHe oOpa3oBaTebHbIe
NPOrpamMmbl
padoThI padoThI pecypchl
1 Uwucna 1 BEIYHCIICHUS. 15 1 bubmuoreka [IOK
KBanpatubie kopHH https://m.edsoo.ru/7f417af8
Uucrna v BBIYUCIICHUSA. Bu6 1OK
nbnmorexa
2 C 7 1
TCHEHD € HEIBIM https://m.edsoo.ru/7f417af8
nokazaTeseM
Anrebpanyeckue
3 BEIPKEHHUS 5 1 bubmmorera [IOK
p L https://m.edsoo.ru/7f417af8
KBagpartsslil TpéxuiieH
Anrebpanydeckue
bubnuoreka [IOK
4 BBIPOKECHHUS. 15 1
https://m.edsoo.ru/7f417af8
Anrebpandeckas qpoob
VYpaBHeHusa u
5 HEPaBEHCTBA. 15 1 bubmmnoreka [IOK
Ksanpatuseie https://m.edsoo.ru/7f417af8
ypaBHEHHS
VYpaBHeHus u
6 HepaBeHCTBA. CHCTEMBI 13 1 bubmorexa [OK
p o https://m.edsoo.ru/7f417af8
ypaBHEHHIA
YpaBHeHus u
7 HEpaBEHCTBA 12 1 bubmorexa HOK
P i https://m.edsoo.ru/7f417af8
Hepasenctna
Oyukiu. OCHOBHBIC bubanoreka [IOK
8 5
MTOHATHUSA https://m.edsoo.ru/7f417af8
9 @yukuuu. Yuciosbie 9 1 bubnmnoreka [IOK
byHKIMN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME N 5 1 bubanoreka LIOK
00001IEHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 9 0
YACOBIIO ITPOTPAMME
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9 KJIACC

KoanuecTBo yacoB DJIEKTPOHHBIE
HaumenoBanme
Kontposas | Ilpaktu | (uupposbie)
Nen/m | pa3nmesnoB u TeM
Bcero | HbIe yeckue o0Opa3oBaTe/bHbIe
NMPOrpamMmbI
padoThI padoThI pecypcbl
1 Yucia 1 BBIYUCIICHUS. 9 1 bu6mmoreka [IOK
JleMicTBUTEIBHEIC YNCA https://m.edso0.ru/7f419d08
YpaBHeHUS U
2 HEpaBCHCTBA. Y PaBHCHUS 14 1 bubmiorexa [OK
p . 7P . https://m.edso0.ru/7f419d08
C OJTHOU TIepeMEHHOI
YpaBHEeHUS U Eus 10K
noIroTeka
3 .C 14 2
Hep aBeHCTvBa HETEMBE https://m.edso0.ru/7f419d08
YpaBHCHHI
YpaBHeHus u
4 HEpaBCHCTBA 16 1 bubmmorexa HOK
p i https://m.edsoo.ru/7f419d08
Hepasencrsa
bubnuoreka [IOK
o 1 1
> YKL 6 https://m.edsoo.ru/7f419d08
6 YucioBble 15 1 bu6mmoreka [JOK
MOCJIEA0BATEIBHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpEHue, Bu6 1OK
noIMoTeKa
7 1 1
0bobmerme, . 8 https://m.edso0.ru/7f419d08
CUCTEMaTHU3aIMs 3HAaHUH
OBHIEE KOJIMYECTBO YACOB 102 9 0
I10 TTPOT'PAMME
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MNOYPOYHOE IIVTAHUPOBAHUE
Adareopa 7 kiacc - FO.H. MakapbiueB Ha 2025-2026 y4eOHbIii roa

Ne Hara Conepxxanue yueOHOro MaTepuajia Kou1-Bo yacosB
YPOKa
Aunredpa 7 knacc 102

1 [TonsiTHE palIMOHATBEHOr O YKCIIa. 3aUCh PAalliOHAIbHBIX YHCE]L.

2 Jpobu 0OBIKHOBEHHEIC U AecaTUIHBIC. [lepexos oT oqHoM (hOpMBI 3aITUCH K IPYTOH.

3 CpaBHeHME, yIOpsAI0YUBAaHUE PALIMOHATIBHBIX YHACET.

4 UwucnoBblie BeIpaskeHus. [lopsgok JeicTBUIl B HUX, UCTIONB30BaHE CKOOOK. BhIUUCIIEHNE YN CIOBBIX
BBIpKEHUH (IecATUYHBIE IPOOH).

5 Apudmernueckre IeHCTBUS C palliOHATBHBIMU YKCIaMU. BbIUKCIeHE YHCTOBBIX BBIPKEHHIM
(0OBIKHOBEHHBIE JPOOH).

6 [IpeoOpazoBanme BRIpAXKEHH, COACPKAIINX BCE JEHCTBHS C PAIlMOHAIBHBIMU YU CIIAMHU.

7 [Ipusnaku genumoctu. PaznoxkeHre Ha MHOKUTENN HAaTypaIbHbIX YHCEIL.

8 OcHOBHBIE 32,1241 Ha IPOOH.

9 Pemennie 0oCHOBHBIX 3a71a4 Ha IPOOU U3 peanbHOM MPaKTUKU.

10 [TporieHThI. 3anuCh MPOIIEHTOB B BUE IpoOH U ApoOU B BUE MPOIECHTOB.

11 Tpu oCHOBHBIE 3a/1a4W HA MTPOIICHTHI.

12 Perrenre ocCHOBHBIX 3a7ja4 Ha MPOLIEHTHI U3 PEAIbHOU KU3HHU.

13 Perrenre ocHOBHBIX 3a/1a4 HA MIPOLIEHTHI U3 PEATbHON MTPAKTHKU.

14 Kontponbnas padora Nel o Teme «Apudmernyeckre AeCTBUS C palliOHATLHBIMU YHCTIAMID.

15 Amnanu3 x/p. BeipaxkeHnus ¢ nepeMeHHbIMU (OyKBEHHBIE BBIpaKEHHs ). UHUCIIOBOE 3HAYCHNE BBIPAYKCHHS
C IEPEMEHHOM.

16 [lepemennsble. JlonycTumble 3HaU€HUSI IEPEMEHHBIX.

17 ®opmyibl. [IpeacraBienne 3aBUCUMOCTH MEXTY BEIMUMHAME B BUAE (HOpMYIbl. Beraucienus no
dhopmynam.

18 CpaBHeHUE 3HAUECHUH BBIPaKEHUIL.

19 PaBeHncTBO OyKBEHHBIX BbIpaxkeHH. CpaBHEHUE 3HAYCHUH BHIPAKECHUH.

20 CBolicTBa AEUCTBUH HAJT YHUCIAMU.

21 [IprMeHeHne CBOMCTB ACUCTBUI HAJ YUCIAMM.

22 ToxnectBa. ToxxnecTBeHHBIE TPeoOpazoBaHus BbipaxeHuil. [IpaBuna npeodpazoBanus CyMM U

MIPOU3BEACHUN.
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23

[IpaBuna packpbITHsi CKOOOK U IPUBEIEHUS TOJOOHBIX CJIAaraeMblIX.

24 [Ipeobpa3oBaHre OyKBEHHBIX BBIPAXKEHUH.

25 KonTponbHas pabora Ne2 o teme «BblpakeHus 1 X npeoOpa3oBaHUs.

26 AHanu3 KOHTpOJIbHOM paboThl. PaboTa Hax ommbkamu. YpaBHeHHE U ero kKopHu. [IpaBumna
npeoOpa3oBaHuUs ypaBHEHUS, PABHOCUILHOCTh YPaBHEHUH.

27 JInHeliHOEe ypaBHEHUE C OAHOW NTepeMEeHHON. Yneno KOpHER JIMHEMHOrO YpaBHEHUS.

28 Pemenne nuHeHHBIX ypaBHEHHIA.

29 Pemenue nuHENHBIX ypaBHEHU.

30 Pemenue 3amau ¢ nomoinpio ypaBHeHUH. COCTaBI€HNE YPAaBHEHHUS MO YCIOBHUIO 3aa4H.

31 Perienne TeKCTOBBIX 3a/1a4 € TTOMOLIbIO YPaBHEHUH.

32 Pemennie TeKCTOBBIX 3a/1a4 C MOMOLIBIO YPaBHEHHI.

33 O6o06maromuit ypok 1o reMe «YpaBHEHUE C OJTHOM MePEMEHHOM.

34 Kontponbnas padora Ne 3 «YpaBHEHHE ¢ OTHOM IEPEMEHHOWY.

35 Ananu3 x/p. Koopauaara ToYky Ha IPSIMOH.

36 UucnoBble IPOMEKYTKH.

37 PaccrosiHne mexay 1ByMs TOYKaMHA KOOPJAWHATHOM MPSMOM.

38 [IpsimoyronbHas cucteMa KOOpAWHAT Ha MmiockocTd, ocu Ox u Oy. Abciucca u opiMHaTa TOYKH Ha
KOOPJAMHATHOW INIOCKOCTH.

39 Uro takoe pyukuus. [Tonstue pynkunu. CrnocoOsl 3agaHus QYHKLINU.

40 ITpumeps! rpadukoB, 3aaHHBIX GpopMyaamu. YTeHne rpaduKoB peaabHbBIX MPOLIECCOB.

41 Brruncnenue 3HaueHui GyHKImuu 1o Gopmyire.

42 3amayu Ha BRIUMCIICHUE 3HaYeHUN QYHKIIUU 110 GOpMYIIe.

43 I'padux pyaxun. Yrenne rpadukoB GyHKIUIA.

44 IIpsimast nmporopryoHaibHOCTh U €€ rpaduk. OyHKIMN, ONUCHIBAIONINE IPSIMYIO IPONOPIUOHAIBHOCTb.

45 [Ipsimast mponoprmoHanbHOCTh U € rpaduk. [TocTpoenue rpadukoB IpsIMOi TPOMOPLHUOHATEHOCTH.

46 Jlunetinas GpyHKUMA U ee TpauK, FTeOMETPHUECKUN CMBICT KO3 PHUIINEHTOB.

47 [TocTpoenue rpaduika TMHEHHON QYHKITUH.

48 BsanmMHuoe pacnonoxeHnne rpauKoB JIMHEHHBIX (HYHKIUI.

49 Oyuknus y = |X|

50 Kontponbnas padora Ned o teme «DyHKIUN»

51 AHanu3 KOHTpoJIbHOM paboTel. PaboTa Han ommbkamu. OnpeneneHne CTeNeHn ¢ HaTypalbHBIM
MoKa3zaresneM. 3aluch OONbIINX YHCEIL.

52 Brrunciienue cTenenu ¢ HaTypaibHbBIM MoKa3areneM. HaxoxaeHne CTeneHu ¢ moMOIIbI0
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KaJIBKYJIATOpA.

53 YMHOXkeHue U feneHue creneHeil. OCHOBHOE CBOICTBO CTEIECHHU.

54 3ajaun Ha YMHOXKEHUE U JICIICHUE CTEIICHEH.

55 BosBenenue B crerneHb NPOM3BEICHUS U CTEICHU.

56 3amauu Ha BO3BEICHUE B CTETIEHb POU3BEICHUS U CTETICHH.

57 OnHOYJICH M €T0 CTaHIAPTHBIA BU/I.

58 YMHOXKEHUE OHOUJICHOB.

59 Bo3Benenune ogHOUICHA B CTEIICHb.

60 Kontponbhas padora Ne 5 «CteneHs ¢ HaTypaibHBIM ITOKa3aTeIIeM»

61 Amnanu3 k/p. MHOTO4IeH U ero cTanAapTHbIN Bu. CTeeHb MHOTOUICHA.

62 CrnoxeHue U BBIYUTAaHHE MHOTOUYJICHOB.

63 3amaun Ha CIIOKEHHE U BBIYUTAHHE MHOTOUYJICHOB.

64 YMHOXEHHE OTHOWICHA Ha MHOTOWICH.

65 Hcnonp3oBaHue YMHOKEHUS OJJTHOYIEHA HA MHOTOYJIEH IPU MpeoOpa3oBaHUH alredpandecKux
BBIPKEHUH U PEIICHUU YpaBHEHUH.

66 Hcnonp30BaHNe YMHOKEHUS OTHOWICHA HA MHOTOWICH MTPH MPE00pa30BaHNN alreOpanvecKux
BBIPAKEHUI U PEILICHUU YPaBHEHUH.

67 Brinecenne 00I1ero MHOXKHTETS 32 CKOOKH.

68 Pa3nojkenne MHOrowieHa Ha MHOJKUTENH ITyTEM BBIHECEHHS 0OILEro MHOKHUTEIS 32 CKOOKH.

69 PaznoxeHne MHOrowieHa Ha MHOXKUTEININ ITyTEM BBIHECEHUS OOIEr0 MHOKHUTENS 38 CKOOKH.

70 YMHOXEHHE MHOTO4YJIEHA Ha MHOTOYJICH.

71 YMHOXKEHHE MHOTOYJICHOB.

72 Paznoxenue MHOrouI€Ha HA MHOKUTEU CIIOCOOOM TPYIITUPOBKHU.

73 KonTtponbnas pabora Ne 6 «MHOTOUIEHBDY

74 Amnanus x/p. @opMyIibl COKpaIIeHHOro yMHOKEHHsI. Bo3BeieHne B KBajpaT CyMMBI U pa3HOCTH JIBYX
BBIPaKECHUM.

75 Bo3zBenenue B kBapaT CyMMBI U Pa3HOCTH JIBYX BBIPAKEHUH.

76 BosBeznenue B KyO CyMMBI M pa3HOCTH JIBYX BBIPayKCHHUH.

77 Pa3noskeHue MHOrowieHa Ha MHOYKUTEIN € IIOMOIIBIO (DOpMYIT KBajipaTa CyMMbI U KBaJpaTa pa3HOCTH.

78 YMHOXKEHHUE Pa3HOCTH JIBYX BBIPAKCHHI HA UX CYMMY.

79 Paznoxenne pazHOCTH KBaJAPaTOB HA MHOXKUATEIH.

80 Pa3noskeHne Ha MHOKUTENHU CYMMBI U Pa3HOCTH KyOOB.

81 [IpeobpazoBaHue METOr0 BHIPAKEHUSI B MHOTOJICH.
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82

HpI/IMeHCHI/Ie Pa3IMIHBIX CII0CO00B IJIg PA3JIOKCHUA MHOIO4JICHA Ha MHOXKHUTCIIN.

83 Kontponbhas padora Ne 7 o reme «DopMyIibl COKPAIIEHHOTO YMHOKEHHUS.
84 Amnanmus x/p. JIuneitHoe ypaBHEHUE C TBYMS NIEPEMEHHBIMH.

85 I'paduk nmuHEIHOTO YpaBHEHUS C ABYMsI IIEPEMEHHBIMH.

86 CucTeMbl TMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

87 ['padmueckuii MeTox pelieHus: CUCTEM YpaBHEHHM

88 Crnioco0 nmoACTaHOBKU.

89 Pemenue cucreM ypaBHEHUH CrocOOOM MOCTaHOBKH.

90 Pemenue cucteM ypaBHEHHH ClTOCOOOM CITOKECHHUSI.

91 Pemienue cucteM ypaBHEHUH CIIOCOOOM CIOXKEHUS.

92 Pemenue 3aga4 ¢ mOMOIIBIO CUCTEM YPaBHEHH.

93 Perienue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUH.

94 Pemrenue 3ama4 mpakTHYECKOTO COAEPKAHUS C TIOMOIIBIO CUCTEM YPaBHEHHIA.
95 KonTtponbnas padora Ne8 1o Teme «CUCTEMBI TMHEWHBIX YPAaBHEHUI

96 [ToBTopenue. Yucna u BeuUcaeHus. ParimonanbsHble yucha.

97 [ToBTOpenue. Anredpandeckue BoipaxkeHus. CTENEeHb ¢ HATYPAIbHBIM MTOKA3aTeIIeM.
98 [ToBTOopenue. YpaBHeHus. CUCTEMBI JINHEHHBIX YpaBHEHHH.

99 [ToBTOpenue. @opMyIbl COKPAIICHHOTO YMHOXKEHHS.

100 Kontponbnas padora Ne9 (utorosas)

101 [ToBTOpeHue. Penienre TEKCTOBBIX 3a7a4.

102 IToBTOpeHue. Penienne TEKCTOBBIX 3aad.
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MNOYPOYHOE NINIAHUPOBAHHUE
Auredpa 8 kaacc - FO.H. MakapsbiueB Ha 2025-2026 yueOHBbIi 1oj

Ne Hara Coaepskanue y4eOHOT0 MaTepuasia Kox-Bo yacoB
ypoka
IoBTOpEHUE 3
1 CreneHb ¢ HATYpaJIbHBIM MoKa3aTeneM. OgHouwieH. MHOTOWIEeHBI U ICHCTBUS Ha/l HUMU.

2 ®opMyITbl COKpAIIEHHOT0 YMHOKEeHHsI. Pa3inokeHne MHOrowieHa Ha MHOKUTEIH.

3 JluneitHoe ypaBHeHHE ¢ OHOM nepeMeHHOoi. CHCTEMBbI TMHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMH.
Auredpanyeckue BbIpaxeHus. Ajdredopanyeckasi 1poon 15

4 PanmonanesHbie BeipakeHus. JlonmycTuMble 3HaYEHUS IEPEMEHHBIX, BXOIALINX B alreOpandyeckue

BBIPKEHMS.

5 Anrebpandeckast 1podb. OCHOBHOE CBOHCTBO JPOOH.

6 Anrebpandeckas qpoos. CokpareHue apooei.

7 Coxparenue apodeii. [Ipumenenue cBorcTBa U1 IpeoOpa3oBaHus JpoOei.

8 CrnoxeHHe ¥ BRIUMTAHHUE aNTreOpanvdecKux Ipooeid ¢ 0lMHAKOBBIMHA 3HAMEHATEIISIMH.

9 Crno)xeHue U BbIYUTAHHE aNreOpanyecKux Apode ¢ MPOTHUBOIOI0KHBIMU 3HAMEHATEISIMHU.

10 JleicTBus ¢ anreOpandecKuMu ApOOsIMH: CIIOKEHUE W BEIYUTaHUE Ipo0eii ¢ pa3HbIMU 3HAMEHATEIISIMU.

11 CrnoxeHue U BRIYUTaHHUE anredpandeckux Apodeit.

12 YMmHoxkeHue npobdeii. Bo3Benenue 1podu B cTENEHb.

13 Jlenenne npoleii.

14 YMmHoxkeHue npobeii. Bo3senenue apodu B cTeneHb.

15 [IpeoOpazoBanme parmOHATBHBIX BRIPAXKECHHH, COACPIKAITUX anreOpandecKue apoou.

16 [IpeobpazoBaHue BeIpaKEHUH, COEPIKAIUX alreOpandeckue Jpoou.

17 [TpeoOpa3oBaHue BhIpaXKEHUH, COAEpIKAIMX alredpandeckue qpoou. BeipakeHrne mepeMeHHbIX U3

dhopmyn (pu3nyecKux, TEOMETPHUIECKUX, OMUCHIBAIOIINX OBITOBBIC CUTYAIIUH).

18 Kontponbnas padota Nel «AnreGpanueckue BelpakeHus. AnreOpandeckas Apooby.

CTteneHb ¢ HeJbIM NOKAa3aTeJeM 7

19 AHanu3 KOHTPOJIbHOM paboTsl. PaboTa Hag ommbkamu. OnpeeneHne CTeNeHu C EeIbIM OTPULIATENbHBIM
IMOKa3aTeNeM.

20 3ajgaun Ha BEIYKCIIEHNUE CTEIIEHH C IIEJIBLIM ITOKA3aTEIEM.

21 CBOIiCTBa CTEIEHH C IIEJIBIM ITOKA3aTEIEM.

22 [IpuMeHEeHHE CBOMCTB CTETICHH C IIEITBIM ITOKA3aTeIeM TIPH PEIICHUH 3a/1a4.
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23 CrangapTHBIN BUJT YUCIIA.

24 Pa3mepsl 00beKTOB OKpYIKAIOIIETo MUpPa (0T AJIEMEHTAPHBIX YaCTHUIL 0 KOCMHYECKUX 00BEKTOB),
JUTUTEIILHOCTH MIPOLIECCOB B OKPYKAIOIIEM MHPE.

25 KonTtponbnas padora Ne2 «CremneHb ¢ 11eIbIM IOKa3aTeieM.

KBaapaTnbie KopHHu 15

26 AHanm3 KOHTpPOIBbHOM paboThl. PaboTa Han ommbkamu. Paronansaeie yucina. [onstue 06
MppaIOHAIEHOM YHCIIE.

27 WppanuoHanbHble yncia. J[elicTBUTENIbHBIE YHUCTIA.

28 CpaBHeHUE NEHCTBUTENBHBIX YNCEIL.

29 KBanparHeie kopHH. AprudMETHUYSCKUA KBaIpaTHBIM KOPEHb M3 YHCIIA.

30 Apudmernueckuii KBaJpaTHbIA KOPEHb.

31 HaxoxneHue 3HaueHus apu)MeTHuecKoro KBaJpaTHOro KOpHs 13 uyucina. Mcnons3oBaHnue TaOINLbI
KBaJ[paToB.

32 VYpaBHeHue x2 = q.

33 HaxoxneHne npuoakeHHbIX 3HaU€HUH KBaIpaTHOr0 KOpHS. [lecaTndHble NpUOIKeHHs]
UppaLMOHATIBHBIX YU CEI.

34 KBanparHblii KOpeHb U3 IPOU3BEIACHUS U APOOH.

35 KBanpatHblii KOpeHb U3 CTETICHHU.

36 CBoiicTBa apr(METHIECKOTO KBAAPATHOTO KOPHS M UX IPUMEHEHHE B BHIYMCIICHUSX.

37 BriHeceHre MHOXUTENS 32 3HAK KOpHS. BHECeHne MHOXUTEIS [TOJ] 3HAK KOPHSL.

38 [TpeoOpa3oBaHue BbIpaXXeHUH, CoepKalX KBaApaTHbIE KOPHU.

39 [TpeoOpa3oBaHue BEIpaKeHUH, COEPKANNX KBAAPATHBIE KOPHHU.

40 KontponbHas pabora Ne3 «KBagpaTHble KOpHI».

KBaaparTHbie ypaBHeHUs 15

41 AnHanu3 KOHTpoJIbHOU paboTel. Pabora Haj ommbkamu. KBagpaTHoe ypaBHeHue. HenonHble KBagpaTHble
YpaBHEHHUSL.

42 Pemrenne HenmoyHbIX KBaAPATHBIX YPaBHEHUH.

43 dopmyia KOpHEH KBaJpaTHOIO YpaBHEHHUS.

44 Pemenne kBaipaTHBIX ypaBHEHUH 10 (hopMmyIie.

45 ITpumeneHue GpopMyiibl KOpHEH KBaJpaTHOrO YpPaBHEHMsI IPU PELICHUU KBAIPATHBIX YPaBHEHUH.

46 Pemrenune 3a1a4 ¢ NOMOIIBIO KBaJAPATHBIX YPABHEHUM.

47 Penrenue TEKCTOBBIX 3a/1a4 C MOMOIIBIO KBAIPATHBIX YpaBHEHHH. VIcTOpHS pa3BUTHS aJreOpHI.
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48

Teopema Buera. [Ipumenenue Teopemsl Buerta u Teopemsl, o0OpaTHol Teopeme Buera.

49 Pemenue ypaBHEeHUM, CBOASIINXCS K JUHEUHBIM U KBaJIpaTHBIM.
50 Pemenue ypaBHeHUH, CBOAIIMXCS K KBaApaTHbIM. bUKBagpaTHbIe ypaBHEHUS.
o1 Pemennie qpoOHBIX palliOHATBHBIX YPaBHEHUH.
52 Pemenue nmpoctedmmx qpoOHBIX pallMOHAIbHBIX YPaBHEHUI.
53 Pemenue 3a1a4 ¢ TOMOIIBIO pal{MOHAIBHBIX YPaBHEHUH.
54 Pemenue 3aad ¢ moMoIIbI0 paliioHaIbHBIX YPAaBHEHHM.
55 Kontponbnas padora Ned o reme «KBagpaTHble ypaBHEHH.
KBanpartublii Tpexuiien 5
56 AHanu3 KOHTponbHOM paboTel. KBagpaTHbIil TpexusieH. KopHU KBapaTHOro TpexwieHa.
o571 Pa3nojkeHue kBagpaTHOro TpeXwieHa Ha MHOKUTEIH.
58 Pemienue 3agau Ha pa3nokeHune KBaJpaTHOIO TpeX4eHa Ha MHOXKUTENH.
59 Pa3noykeHue kBagpaTHOro TpEXWIEHa Ha MHOKUTEIH.
60 KontponbHas padora Ne5 mo Teme « KBagpaTHbIi Tpexdien.
Cucrembl ypaBHeHUI 13
61 JluHeliHOe ypaBHEHUE C IBYMSI IEPEMEHHBIMH U €T0 rpaduk.
62 [TpuMepsI penieHus: ypaBHEHHH B IIEJIBIX YMCIIAX.
63 Pemrenne cucrem AByX JIMHEWHBIX YPAaBHEHUM C JBYMS NIEPEMEHHBIMU. Perienue noacTaHoBKOM.
64 Pemrenune cucteMbl CI10cOOOM MOACTAHOBKH.
65 Pemenue cuctem AByX JIMHEHHBIX YpaBHEHUH C JBYMsI IEPEMEHHBIMU. PellIeHne ClioKeHeM.
66 IIpuMepsl pelIeHNs] CHCTEM HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.
67 Pemienue cucreM HeTMHEHHBIX YpaBHEHHH € IBYMsI IEPEMEHHBIMU.
68 I'paduueckast ”HTEpIpETAs YPABHEHHS C IBYMS IEPEMEHHBIMU M CUCTEM YPaBHEHUM C IBYMS
MIepEMEHHBIMHU.
69 Perienue TeKCTOBBIX 3a/1a4 C MOMOILBIO CUCTEM YpaBHEHUH. Anredpandeckuii crnocoO.
70 PemreHne TEKCTOBBIX 3a/1a4 € TIOMOILIBIO CUCTEM yYPaBHEHUM.
71 Perienue TeKCTOBBIX 3a/1a4 € IOMOLIbIO CUCTEM YPaBHEHUH.
72 O6o0maronuii ypok 1o reme «YpaBHEHHs U HepaBeHCTBA. CHUCTEMBbl ypaBHEHUID)
73 KonTtponbnas padora Ne6 1o teme « CHUCTEMBbI ypaBHCHHIN.
HepasencrBa 10
74 YucnoBbie HepaBeHCTBA. J[0Ka3aTeIbCTBO YHCIOBBIX M AJIT€OpanvdecKuX HEPaBEHCTB.
75 CBolicTBa YHCIIOBBIX HEPABEHCTB.
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76

HpI/IMeHeHI/Ie CBOMCTB UHCIOBBIX HCPAaBCHCTB IIPpU PCIICHUHU 3a/1a4.

77 HepaseHctBa ¢ o1HO# niepeMeHHON. YHNCTOBBIE TPOMEKYTKH.

78 JInHeliHbIe HEpABEHCTBA C OJHOM NIEPEMEHHOM U UX PELLICHUE.

79 Pemenue nuHeMHBIX HEPABEHCTB € O/IHOM NepeMeHHOM. M300pakeHne pereHus JMHEITHOro HepaBeHCTBa
Ha YUCIIOBOW MPSIMOM.

80 Cucrembl TMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHON U UX PEUICHHUE.

81 Pemenue cucrem HEpaBEHCTB C OJIHOM MTEPEMEHHOM.

82 Pemienue cucteM TMHEHHBIX HEPABEHCTB C OIHOW MepeMeHHON. 300paxeHne perieHus: CuCTeMbI
JIMHEWHBIX HEPABEHCTB HA YUCIIOBOM MPSIMOM.

83 KonTtponbnas padora Ne7 o Teme « HepaBeHcTBay.

@®yakuuu. OCHOBHbIE NOHATHS

84 [Tonstue pynkuu. O6aacTh onpeaeneHuss U MHOKECTBO 3HaUE€HUHN () yHKIUH.
85 CrniocoObI 3ajanus GyHKLUI.
86 I'padux pyaxmmm. CBoiicTBa QyHKINH, UX 0OTOOpaXeHHE Ha TpaduKe.

Oyuknun. Yuciosbie GyHKIUM

87 [TpsiMast IpONOPLUMOHANIBHOCTD U €€ rpaduk.
88 OyHkus y = ; u ee rpaduk.
89 UreHue u MoCTpoeHue rpauKoB.
90 [Tpumepsl rpadukoB QYyHKIUH, OTpaXxarouX peaibHble MPOLIECCHI.
91 OyHKIMHE Y= X° U y=X° U uX rpaduKu.
92 Oyukuus y = +x. ®ysxuus y = |x].
93 I'paduueckoe perieHne ypaBHEHHH.
94 Oo6o0maromuii ypok 1mo teme «OyHKITU.
95 KonTtponbHas padora Ne8 mo Teme «DyHKIIUM»
IloBTOpEHUE
96 [ToBTopenue. [IpeoOpazoBanme BrIpaXXCHHH, COIEPIKANTUX alreOpandecKue Apoou.
97 IToBTopenue. CTeneHp C LeNbIM MTOKa3aTeNIeM.
98 [ToBTOopenue. KBagpaTHbie KOpHHU.
99 [ToBTOpenue. KBanpaTHbie ypaBHEHUSI.
100 Kontponbnas padora Ne9 (urorosas)
101 [ToBTOpenue. Pemenne TeKCTOBBIX 3a/1a4.
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102

‘ IToBTOpeHue. PemeHne TEKCTOBBIX 3a/1a4.

MNOYPOYHOE IINTAHUPOBAHUE
Auareopa 9 kiaacc - F0.H. MakapbiueB
2025-2026 yuedHblii roa

Ne | ara Coaepikanue y4eOHOIo MaTepHuaa Koxa-Bo
yYpOKa 4acos

IToBTOpEeHue 6

1 CreneHsb C LeNbIM II0Ka3aTeIeM U €€ CBOMCTBA

2 PenreHne nuHENHbBIX ypaBHEHUN

3 KBanpaTtHbie KOpHH

4 KBanpaTHble ypaBHEHHUS

5) Pemenne HepaBEHCTB € OJJTHOM EPEMEHHON U UX CHCTEM

6 KonrtponbHas pabora Nel (BxogHast)
Yuciia 1 BbruncjaeHus. /JlelicTBUTE/IbHbIE YU CIA 9

Il PannonanbHble M MppalMOHAJIbHBIC YHCIIA, KOHEUHbIE M 0ECKOHEUYHBIE AECSITHYHbBIE Ipo0HU

8 MHO0€eCTBO JEHCTBUTENBHBIX YUCEI

9 CooTBeTCTBHE MEXKAY MHOXKECTBOM JE€HCTBUTEIbHBIX YUCET U MHOKECTBOM TOYEK KOOPAMHATHON

IPSMOU

10 CpaBHeHue U apupMeTHUIecKue IeHCTBUS C JeHCTBUTEIbHBIMU YUCIIaMU

11 Apudmernueckue n1eicTBUs ¢ ASUCTBUTEIHBIMU YHCIaAMU

12 [TpubnmxEHHOE 3HaUYEHNE BEIMUNHBI, TOYHOCTH NPUOINKEHUS

13 OKpyTIICHUE Yncel

14 IIpuknaka u OLlEHKa Pe3yJbTaTOB BEIYMCICHUN

15 KonTtponbnas padora Ne2 o Teme «Hwucia u BEIYUCICHUSDY
DOyHKIUHN 16

16 [Tonsitue dynkiuu. O61acTh onpeaeneHus u o0nacTs 3HaueHn Gyakuun. ['paduk GyHKIIMN

17 CniocoOsI 3aganus ¢pyHkuuu. [Ipumeps! rpaguyecknx 3aBUCMMOCTEH, OTPaKAIOIIUX PeabHbIE TPOLECCHI

18 Ipaduxu pynxuumii: y=Kkx, y=kx+b, y=k,y=x°, y=x3 y=x,y = Vx, y= [x|

19 [TocTpoenue u ureHue rpadukoB QyHKIUHA

20 CaoiicTBa GyHKIHI
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21 AnropuT™ Uccie 0BaHus QyHKINI
22 KBagpaTHbI TpexuieH U €ro KOpHU
23 PaznoxeHne KBapaTHOro Tpex4ieHa Ha MHOKUTEIN
24 KonTtponbnas padora Ne 3 mo Teme «DyHKITUN»
25 Kpanpatuunas Gpynkius. OyHKIUs y = ax’, ee rpauK U CBOKCTBA
26 I'paduxn GyHKIHH y=ax’+ Nuy = a(x - M)*
27 [Toctpoenue rpaduka kBagapaTuuHou GpyHkuun y=ax>t+bx-+c. [lapabona, KOOpAMHATHI BEPIIHHBI 1apa00Ibl, OCh
CUMMETPHUU apadoIIbl
28 [TocTpoenue u urenue rpaduka KBaapaTHIHON (yHKITUH.
29 Crenennblie GyHKINU C HATYPAIbHBIMH MOKa3aTesiMu 2 U 3, uX rpaduku u cBoiictBa. DyHKIUA y=x"
30 Oyuknus y=ax® u ee rpadpux
31 KontponbHas padota Ned4 o reme “Kpanparuunas ¢pyHkuums”.
YpaBHeHHe ¢ OIHOM MepeMeHHOH 14
32 Ilenoe ypaBHEHME U €70 KOPHU. JIMHEWHOE ypaBHEHHUE
33 Jlunelinoe ypaBHeHHE. Y paBHCHUS, CBOASIINECS K IMHCHHBIM
34 Pemenue ypaBHEeHUM, CBOASIIUXCS K JIMHEHHBIM
35 KBagpartHbie ypaBHEHUS
36 YpaBHEHHS, CBOJAMIKECS K KBaJIPATHBIM
37 Pemenne ypaBHeHHUI, CBOAAIMXCS K KBaAPaTHBIM
38 [Tpumepsl penieHus ypaBHEHUN TPEThEW U YETBEPTOU CTETICHEN PA3JIOKEHUEM HA MHOKHUTENIN
39 bukBagpaTHble ypaBHEHHUS
40 Pemenne 6MKBagpaTHBIX ypaBHEHUN
41 JIpoGHbIe palloOHATIbHBIE YPAaBHEHUS
42 Pemenne qpoOHO-panMoHaIbHBIX YpaBHEHUIN
43 Pemenue TeKCTOBBIX 3a7a4 anredOpanueckuM MeTO0M
44 Pemienre TeKCTOBBIX 3a7]a4 anreOpanyeckuM METOI0M
45 KontponbHas pabora Ne5 o Teme «YpaBHEHUs ¢ 0JTHON IIEPEMEHHON
Cucrembl ypaBHeHUI 14
46 YpaBHeHUE C ABYMS NTEPEMEHHBIMH U €T0 Irpaduk.
47 JluneiiHoe ypaBHEHUE ¢ ABYyMs nepeMeHHbIMU. [locTpoenue rpaduka IMHEHHOr0 YpaBHEHHS C JBYMsI
NepeMEHHBIMA
48 Cucrema BYX JUHEHHBIX YPAaBHEHMI C IBYMs IEPEMEHHBIMU
49 Pemenue cucteM JIMHEMHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU
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50

I'padmyeckuii criocob pemieHus: CHCTeM ypaBHEHHIH

51 Pemenue cucrem ypaBHEHU BTOPOM CTENEHU

52 Pemenue cucteM ypaBHEHHM, OJHO U3 KOTOPBIX JIMHEMHOE, a Ipyroe BTOPOU CTEIEHU

53 Pemenue cuctem ypaBHEHH BTOPOM CTEIIEHH CITIOCOOOM TOJICTAHOBKU

54 Pemenue cucreM ypaBHEHUH CIIocOOOM CIIOKEHUS

55 ['paduaeckas nHTEpIIpETAIIS CUCTEMBI YPAaBHEHUM C ABYMSI TIEPEMEHHBIMHU

56 Pemenue 3aa4 ¢ MOMOILBIO CUCTEM YpaBHEHUI BTOPOW CTETIEHU

57 Pemenne TekCcTOBBIX 3a7a4 anreOpandecKuM criocooom

58 Pemienue TeKCTOBBIX 3a/1a4 Ha IBUKEHUE

59 Kontponbnas pabora Ne6 o teme «CucteMbl ypaBHEHUI»

HepaBenctBa 16

60 YucrnoBble HEpaBEHCTBA

61 CBoOliCcTBa YUCIOBBIX HEPABEHCTB

62 ITpeobpazoBaHue YMCIOBBIX HEPABEHCTB

63 JluHeliHbIe HEpaBEHCTBA C OJIHON NIEPEMEHHON U UX pEIIeHuE.

64 ITpeobpazoBaHue TMHEHHBIX HEPABEHCTB C OJHON NMEPEMEHHOM

65 Pemenvie nuHENHBIX HEPABEHCTB € OAHOM nepeMeHHou. M300paXkeHne perieHns TMHEHHOro HepaBeHCTBA Ha
YUCTIOBOM MPSAMOM.

66 CucTteMbl JIMHEWHBIX HEPABEHCTB € OJJHON NIEPEMEHHON

67 Pemenne cucteMm TMHEWHBIX HEPABEHCTB C OJTHOW ITEpEMEHHON

68 Pemienue cucreM TMHEHHBIX HEPABEHCTB C OTHOU nepeMeHHoN. 1300paxeHne penieHns CUCTEMbI IMHEUHBIX
HEPaBEHCTB HA YUCIIOBOW IIPSIMOM.

69 KBanpatHbie HepaBeHCTBa. Pernienre HepaBeHCTB BTOPOI CTENEHH C OJHOW MEPEeMEHHOM.

70 Pemenue kBagpaTHBIX HEPABEHCTB

71 Pemennie HepaBeHCTB METO/IOM UHTEPBAJIOB

72 Pemenue HepaBEHCTB METO1I0M UHTEPBAJIOB

73 HepasenctBa ¢ nByms nepeMeHHbIMU. ['paduueckast UHTEpHpETaIisl HEPABEHCTB C ABYMsI IIEpEMEHHBIMU

74 CucreMbl HEpaBEHCTB C ABYMsI IEpeMEHHBIMU. | paduueckast MUHTepIpeTanus CHCTEM HEPaBEHCTB C IBYMS
IIEpEMEHHBIMU

75 KonTtponbhas padora Ne7 o reme «HepaBeHncTBa»

Yucii0BbIe NMOCIEA0BATEIBHOCTH 15

76

[TonsiTue mocneaoBarenbHOCTU. YNCIOBBIE TOCIEI0BATENBHOCTH. 3a/1aHHUE MTOCIIE0BATEIbHOCTH
pEKyppeHTHOI Gopmyoit
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77 Omnpenenenune apudmerndeckoit nporpeccuu. opmyiia N-ro uaeHa apupMeTHIECKON IPOrpeccuu
78 [Tpumenenne Gpopmysbl N-ro 4ieHa apu(hMETHIECKON NPOrPECCUU MTPH PEIICHNUH 3a/1a4
79 ®opMyna CyMMBI IEPBBIX N WICHOB apu(METHUECKOM MPOrpeccHu
80 dopmyia cyMMBI IEPBBIX N 4IEHOB apU(pMETHIECKON IIPOrPECCHU
81 Pemenue 3agau no reme «ApudmMeTrnueckas mporpeccus
82 Omnpenesenne reoMeTpruIecKoit mporpeccuu. @opmMyiia N-ro dieHa
reOMETPUUECKON IPOrpeccuu
83 dopmyiia CyMMBI IEPBBIX N YJIEHOB T€OMETPUUYECKON MTPOrPECCUH.
84 [TpumeneHne GOpMyIIbI CYMMBI IEPBBIX N WIEHOB T€OMETPHYECKON
IPOrpeCcCUy MPH PELICHNUH 3a]a4
85 N306paxenue uieHoB apu(pMeTHIECKON 1 T€OMETPUUECKOM Mporpeccuii ToukaMu Ha KOOPJMHATHON
TUTOCKOCTH
86 N300pakeHne YWICHOB apuMETHIECKOI U TeOMETPUIECKOM MPOrpeccHii TOYKaMH Ha KOOPAWHATHOM
TUIOCKOCTH
87 JIMHEWHBIN U YKCIIOHEHUHAJIBHBINA POCT
88 CIOXHBIE TTPOICHTHI
89 Pemenue 3agau no teme «I'eomerpuueckas mporpeccus
90 Kontponbnas padora Ne8 mo Teme “UrcnoBblie mocie0BaTeIbHOCTH .
IloBTOpEHUE 12
91 3anuce, CpaBHEHHE, IEHCTBHS C ICHCTBUTEIbHBIMU YHCIAMH
92 [IpoteHTHI, OTHOIIEHHUS, TPOMOPITUA
93 Pemienue ypaBHEHHMIA U CHCTEM ypaBHEHUI
94 Pemenue HepaBeHCTBA M CHCTEM HEPABCHCTB
95 ITpeoOpa3oBanue anreOpanyeckKux BhIPAKEHUI
96 Kontponbnas padora Ne9 (uroropas)
97 Oyuxuuu. MccnenoBanue GyHKIUY 110 rpaduxy
98 ®opmynsl. Beraucnenus mo ¢popmynam
99 Muorounen. ®opMyIbl COKPAIEHHOTO YMHOXKECHUS
100 Pemenue TeKCTOBBIX 3a/1a9 anreOpandecKuM crocooom
101 Pemenne TeKCTOBBIX 3a7a4 apu(PMETHUESCKHM CITOCOOOM
102 O06o6maromuii ypok 1o anredpe 9 kinacca
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YYEBHO-METOANYECKOE OBECINEYEHVE OBPA30OBATEJIbHOIO
NMPOLIECCA OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI A1 YHEHUKA

« Matemaruka. Anredpa: 7-i kiracc: 6a30BbIA yPOBEHB: YUEOHUK, 7 K1acc/
MakapsrueB 10.H., Munaok H.I'., Hemkos K.W. u apyrue; nop pen.
Tenakosckoro C.A., Mocksa: IIpocBeinieHue, 2024.

« MaTematuka. Anrebpa: 8-11 kiacc: 6a30BbIll YpOBEHb: YUeOHUK, 8
kiace/ MakapsiueB 10.H., Munaiok H.T'., Hemkor K.W. u nipyrue; nox
pen. Tenakosckoro C.A., Mocksa: IIpocselenue, 2024.

» Marematuka. Airebpa: 9-i Kiacc: 6a30BbId yPOBEHD: YUEOHUK, Q
xi1acc/ MakapsrueB FO.H., Munatok H.T'., HemkoB K.I. u gpyrue; nox

pen. Tenakosckoro C.A., Mocksa: IIpocsemienue, 2019.



METOANYECKUE MATEPUAJIbI ANA YYUTENSA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Bubnunoreka IIOK
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INPUMEPHASA PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUS». 7 9 KJIACCBI

HEJN U3YYEHMA YUEBHOI'O KYPCA

«MaremMaTuKy yXe 3aTeM Y4HUTh HaJ0, YTO OHA YM B HOPSIOKIPHUBOIHUTY,
— Mnucai BENUMKUM pycckuid yuenblt Muxaun BacunbeBuu Jlomonocos. U B
9TOM COCTOMT OHA M3 JBYX IieJel 00y4EeHHATEOMETPUN KaK COCTABHOM YacTH
MaTeMaTUKH B IIKOJE. DTOW MW COOTBETCTBYET IOKa3aTeNbHas JIHHUS
npenogaBanust reomerpuu. Cienys IpeAcTaBIeHHON paboyell mporpamme,
HauyuHAs C CEIbMOro Kjlacca Ha ypOKax TeOMETpHH OOYy4YaloIMiics y4IHTCS
MPOBOJIUTH  JJOKA3aTElIbHBIE paccyxjeHus, CTPOUTH JIOTHYECKHE
YMO3aKJIIOUEHUs, JOKa3blBaThb HUCTUHHBIE  YTBEPXKAECHUS UM  CTPOUTH
KOHTPIPUMEPB! K JOXKHBIM, HPOBOAUTH PACCYKICHHS «OT IPOTHUBHOIOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (hOPMYJIUPOBATH OOPATHBIC YTBEPIKICHHUSL.
VYueHnK, OBJIaJEBUIMHA HCKYCCTBOM pAacCyXIaTh, OyJIeT NPUMEHSTHEro u B
okpyxatomei ku3Hu. Kakx nwucan reomerp u nenaror HMrops ®@emopoBuy
[lapeIruH, «I0AbMH, TOHUMAIOIIUMH, YTO TaKOE J10KA3aTeIbCTBO, TPYIHO U
Ja)ke HEBO3MOXKHO MAaHUIYJIUpoOBaTh». I B 3TOM COCTOMT BaxHOE
BOCIIUTATENbHOE 3HAUYEHHE W3YUEHHUs TE€OMETpPHUM, MPHUCYIIee HMEHHO
OTEYCCTBCHHOM MaTeMaTHYeCKOH ILikoie. BMmecre ¢ TeM aBTOpBI IpOrpamMmbl
OPEJOCTEPETalOT  YUYUTENs OT M3JIMIIHEro (opMain3Ma, OCOOCHHO B
OTHOIICHUU Hayal M OCHOBaHMN reomerpuu. Ppaniry3ckuil maremaTuk JKax
JlbeToHHE TI0 3TOMY MOBOAY BBICKa3ajcs Tak: «YTo KacaeTcs AeIMKAaTHOU
IpOOJIEMBIBBECHHS «aKCHOM», TO MHE Ka)KETCsl, YTO Ha IEPBBIX MOPaX HYKHO
BoOOIIIe M30eraTb MPOM3HOCUTH CaMoO 3TO cloBo. C Jpyroil ke cTOpOHBI, HE
ClelyeT YIMycKaTb HH OIHOW BO3MOMKHOCTH [JaBaTh IPUMEPBI JOTHUECKUX
3aKIFOUCHUI, KOTOpbIE KyJa B OoJbleil Mepe, uyeM HIesi aKCHOM, SIBIISIOTCS
WUCTUHHBIMHU U €IUHCTBEHHBIMU
JIBUT'ATEIISIMA MaTEMaTHIECKOTO MBIIIITICHUS.

Bropoii nenpio M3yueHHsT TEOMETPHU SIBJISETCS HCIIOIb30BAaHHME €€ Kak
MHCTPYMEHTA TP PELICHNH KaK MaTeMAaTHUECKHX, TaK M NMPAKTHUECKUX 3a]ad,
BCTPEUAIONINXCS B peaibHOM  knm3HM. OKOHYMBIIMKH KypC T'€OMETPHUH
IIKOJILHUK JIOJDKEH OBITh B COCTOSIHUM OIPEACINTD T€OMETPHIECKYI0 GUrypy,
OIUCaTh CII0BAaMU JAaHHBINA UepTEX UM PUCYHOK, HAUTH MJIOMIAAb 3EMEIBHOIO
y4acTka, pacCcuuTaTh HEOOXOJMMYIO JUIMHY OITOBOJIOKOHHOTO KaOemsl Wix
TpeOyemble pa3Mepbl rapaxa Juis aBTOMOOMIISl. DTOMY COOTBETCTBYET BTOpas,
BBIUNCIUTENbHAS JIMHMA B M3y4EHHH TeoMeTpuM B Iukone. [lanHas
IpaKTudeckas JIMHHUS SBISETCS HE MeHee BaxHOH, ueM mnepsad. Emé
[TnaTon mpennuceiBai, 4yToObl «rpaxaane [IpexpacHoro ropoma HM B KOeM
cilydae HE OCTaBJSUIM TEOMETPHIO, BEAb HEMAIIOBXKHO Jaxke MOOOYHOe e&
MpUMEHEHHe — B BOGHHOM Jiele Jla, BIIPOYEM, U BO BCEX Haykax — JUis
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JIyquiero #uX YCBOCHHA: Mbl BEJb 3HACM, KaKasa OeckoHeuHast pasHuLa
CyHIECTBYCT MCIKAY YCIIOBECKOM MMPUYACTHBIM K I'€OMCTPUU U HCIIPUYACTHBIM.
I[J'ISI OTOr0 YYHUTCIIO PCKOMCHAYCTCSA HOI[6I/IpaTL 3aJa4r TIMPaKTHUICCKOIro
XapakTepa Il pacCMaTpuBaCMbIX TEM, YIUTH /:[eTeﬁ CTPOUTH MATEMATUYCCKHNE
MOZCIIN PpCaJbHBIX JKHU3HCHHbBIX CHTyaHHﬁ, OpOBOAWUTL BBIYUCICHUA U
OLCHUBATH aZICKBATHOCTb MOJIYUYCHHOI'O  pe3yJjibTaTa. Kpal‘/iHe Ba*XHO
HO,H‘IépKI/IBaTB CBsA3U TreoMeTpun C JpyrumMu IMnpeaMeTamMv, MOTHUBHPOBATH
HCIIOJIb30BAaTh ONpCaACICHUA reOMETPUICCKUX (1)I/Il“yp u HOHS[TI/Iﬁ,
JACMOHCTPUPOBATL NPUMCHCHHNEC ITOTYUCHHBIX YMCHI/Iﬁ B (1JI/I3I/IKC U TCXHHUKE.
Ot CBsA3U Haunbolee SAPKO BUIHBI B TeMax «BeKTOpLI»,
<<TpI/IFOHOMeTpI/IlIeCKI/Ie COOTHOLICHHUS», «MeTOL[ KOOpJuHaT» U «TeopeMa
[Tucaropay.

B 3akimrouenne conuiéMcs Ha BEJIMKOTO MaTeMaThuKa U aCTpoOHOMaA Woranna
Kerutepa, uro0bl emié pa3 moA4epKHYTh U METaNpeMETHOE, 1 BOCIIUTATEIbHOE
3HaueHue reomerpur: “Geometria una et aeterna est in mente Dei refulgens:
cuius consortium hominibus tributum inter causas est, cur homo sit imago
Deit.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJTAHE

CornacHo yueOHOMy mulany B 7—9 kiaccaX u3ydaercs y4deOHBIH Kypc
«['eomerpus», KOTOPBIM BKJIIOUAET CIEAYIOUIME OCHOBHBIE  pa3fieibl
coznepxanust: «['eomerpuueckne GUIypsl U UX CBOICTBaY,

«M3MepeHne reoMeTpUYecKUX BEIHMYUH», a Takxke «JlekapToBbl KOOPIUHATHI
Ha TUIOCKOCTHY», «Bekropbl», «J[Brkenus: miockoctu» u «IIpeodpazoBanus
000U,

VYueOHbIl TUIAaH TpegycMaTpUBacT HW3y4eHHE TEeOMETPHH Ha 0a30BOM
YpOBHE, UCXOIs U3 08 y4eOHBIX 4acOB B y4eOHOM TOAY, BCErO 3a TPHU roma
obyuenuss — 204 vacos.

1 FGOMeTpI/IH ¢IMHa U BCYHa, OHa osncraer B boxxbem Ayxe. Hama NPUYACTHOCTH K Hel
CIIy’)KUT OJHUM U3 OCHOBaHHﬁ, II0 KOTOPBIM YECJIOBEK JOJIKCH OBITH 06p2130M
Boxeum (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)
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COAEPKAHUE YYEBHOI'O KYPCA (IIO 'OJJAM
OBYYEHMUA)

7 xaace

HauanbHble nmoHsTHs reomeTpun. Touka, IpsiMasi, OTPE30K, JIy4. Yron. Buasl
yrioB. BepTuxameHble M cMexHble yrabl. buccektpuca yrma. JlomaHnas,
MHOIr0yroiabHUK. [lapasnensHocTs U NepHeHAUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie  (urypsl. OCHOBHBIC CBOMCTBAa OCEBOH CHMMETpHH.
[IpuMepsl cUMMETPUM B OKpPYKAIOLIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO IUPKYJIS U JUHEHKU. TpeyroabHUK.

Beicora, Menuana, OMcceKTpuca, UX CBOWMCTBA.

PaBHOOepeHHBI M PaBHOCTOPOHHMH  TpeyronbHHKH. HepaBeHCTBO
TpEeyroJIbHUKA.

CBoiicTBa W TpHU3HAKM paBHOOEIPEHHOro TpeyronbHuka. [lpu3Haku
paBEHCTBA TPEYTOJIBHUKOB.

CpoiicTBa W TpPH3HAKM TapauieNpHbIX mpsAmMbIX. CyMmma  yrioB
TPeyroJbHUKA. BHEIIHNWE YITIbl TPEYTOJIbHUKA.

[IpsamoyronbHeI  TpeyrombHUK. CBOWCTBO METWAHBI MPSIMOYTOJIHHOTO
TpeyrojibHUKa, MNpPOBEAEHHOM K  rumoreHyse. [IpusHaku paBeHCTBa
IIPAMOYTOJIBHBIX TPEYrOJIbHHUKOB. IIpsSMOYronbHBIA TPEYroNbHUK C YIIIOM B
30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, Teopema 0 OOoIIbIIeM yriie 1 OOIbIIeH CTOPOHE TPEYTrOIbHHKA.
IleprienauKkynsp ¥ HAKJIOHHAS.

l'eomerpuueckoe mecro To4eKk. buccektpuca yriaa W CepeaUHHBIN
MEPIIEHAUKYIISIP K OTPE3KY KaK FEOMETPHUUECKUE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XOpJa M JAHaMeTp, HUX CBONCTBa. B3aumMHOe
pacrooxkeHe OKpy»KHOCTH 1 Tpsimol. KacaTenbHas U ceKyIast KOKpYXKHOCTH.
OKpy)XHOCTb, BIHCaHHas B Yroil. BrucaHHas W ONUCAHHAsh OKPYKHOCTHU
TPEyroJbHHKA.

8 xiacc

UYerbipéxyronpHuku. [lapannenorpamm, ero Inpu3HaAaKM M CBOWCTBA.
YacTHple ciyyau MapajiesiorpaMMoB (IPSIMOYrOJILHHK, pOMO, KBajpar), MX
NpU3HakKu W cBoMcTBa. Tpamerms, paBHOOOKas Tparenus, €€ CBOMCTBA U
npusHaku. IIpsmoyronpHas Tpanenus.

Meron yaBoenusi Menuansl. LlentpanbHas cummetpus. Teopema Paneca u

TEOpeMa O MPONOPLHOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOIBHUKA U Tparnenuu. LleHTp Mace TpeyronbHUKa.

[Momobue TpeyrombHUKOB, KodpdumueHT momodbus. Ilpusnaku momoOwus
TpeyroybHUKOB. [IpuMeneHne mo1o0us Mpy pelIeHn: TPaKTHIECKUX 3a/1ad.

CaoiicTBa muromaneil reomerpuueckux ¢uryp. dopmynbsl U TUIOMAANA
TpeyroJibHUKa, apajuiesorpaMMa, pomoa u Tpanenuy. OTHOLIEHUE ILIOMaAei
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MOTO0HBIX PHTYD.

Beruncienue miomaneid TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYATOH
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa mnpm perennn
MIPAaKTHYECKNX 3a/ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yrijia IpsIMOYTOJBHOTO TPEYrolbHHKA.
OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO. TPUTOHOMETpUYECKHE (YHKIMN
yrnos B 30°, 45° u 60°.

BriricanHble M LEHTpaJbHBIE YIIIBL, YrOJl MEXKAY KacaTelbHOH M XOpIOH.
Yrnel  MeXIy XOpAaMH M CEeKyNIMMH. BrucaHHble W ONHMCaHHBIC
4yeThIpEXYroabHUKH. B3auMHoe pacnonoxkenue AByx okpyxkHocreil. Kacanue
okpyxHoctei. OOmire KacaTeabHbBIC K TBYMOKPY)KHOCTSIM.

9 kacc

Cunyc, xocuHyc, TaHreHc yriaoB ot O mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO. DOPMYIIBI IPUBEIECHHS.

Pemrenne tpeyrompHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB.
Pemrenne npakTudeckux 3ajad C HUCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[peobpaszoBanne nomodus. [Tomodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Npou3BEeJEHHH OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYIUX, TEOPEMA O KBaJpaTe KacaTelbHOM.

Bekrop, JumHa (MOIyJNb) BEKTOpA, COHANpPABICHHBIE  BEKTOPBI,
MIPOTUBONOJOKHO HAINPABICHHBIE BEKTOPbI, KO/UIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpaMu. PasioxkeHue BeKTOpa IO
JBYM HEKOJIJIUHeapHbIM BekTopaM. Koopaunatel BekTopa. CxamnsipHoe
MIPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE JUISI HAXOXKACHUS JUIUH U YTJIOB.

JlekapTOBBI KOOPAUHATHI HA IUIOCKOCTH. Y PAaBHEHUS NMPSIMON M OKPYKHOCTH
B KOOpJMHATaX, MEpecedeHNue OKPYKHOCTEH U MpsAMBIX. MeToa KOOpAMHAT U
€ro NpuUMeHEHUe.

IIpaBunbHble MHOTOyroiibHUKM. JlinHa  OKpyKHOCTH. ['pagycHas u
paauaHHas Mepa yria, BBIUUCIEHUE JUIMH 1yT OKpy:kHocTel. Ilnomane kpyra,
CEKTOpa, CerMeHTa.

JIBIKeHUsI TUIOCKOCTH U BHYTPEHHHE CUMMETpuH (uryp (diemeHTapHbIe
npezacrasienus). [lapannensasrit nepenoc. [ToBopor.
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IIVIAHUPYEMBIE NPEAMETHBIE _ PE3VJIbTATbI
OCBOEHUs1I IIPUMEPHOU PABOYEU IIPOI'PAMMBI
KYPCA (IIO 'OJAM OBYYEHMUS)

OcBoeHne yueOHOro Kypca «I'eoMeTpusi» Ha ypOBHE OCHOBHOI'O OOIIEro
00pa30BaHUsl TOMKHO OOECIEYMBAThH JAOCTHKECHHE CIEAYIOIINX MPEIMETHBIX
00pa30BaTEIbHBIX PE3YJIbTATOB!

7 xnacc

— PacrioznaBath HU3YUYCHHBIC TI'€OMCETPUYCCKHUEC (I)I/Il"ypI)I, OonpeaAcIAThL UX
B3aMMHOE€ pPacCIlIOJIOXKCHHE, I/I306pa)KaTI) T€OMETPUUCCKUEC (1)I/Il"prI; BBITIOJIHATH
YCPTCIKU IO YCJIOBUIO 3adayvu. I/I3MepﬂTL JIMHCHHEBIE U YIJIOBBIC BEJIMYHHBI.
Pemate 3aJa41 Ha BBIYUCJICHUEC UIUMH OTPE3KOB U BCJIIMYUH YIJIOB.

— Jenate rpy0Oyto OLEHKY JMHEHHBIX W YIJIOBBIX BEJIWYHMH IPEIMETOB B
peanbHON JKU3HM, Pa3MEpOB MPHUPOAHBIX OOBEKTOB. Pa3nmuaTh pasMepsl 3THX
00BEKTOB T10 OPSIIKY BETUIUHBEI.

— CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1adaM.

— Ilonp30oBaThCs MNpU3HaKaM#1 paBCHCTBA TPCYT'OJBHUKOB, HUCIIOJIB30BATH
MNPpU3HAKU U CBOMCTBa paBHO6€HpeHHI)IX TPEYTOJIbHUKOB IIPpHU pCHICHUUN 3a1a4.

— IlpoBomnTh  JOTMYECKHME  PACCY)KACHUSI  C  HCHONB30BAHUEM
TEOMETPHUECKHUX TEOPEM.

— ITonp30BaThes [IpU3HAKaMU paBeHCTBA HIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM  MEJIWaHbl, IPOBEAEHHOW K  TUIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELLIEHUU T'€OMETPUYECKUX 3a1a4.

— Onpenensats NapajieabHOCTh HNPSAMBIX C IOMOLIBIO YIJIOB, KOTOPbIE
o0pa3yeT ¢ HUMH ceKymiasi. OnpenensaTh NapauleIbHOCTh MPSIMBIX C TOMOLIBIO
pPaBEHCTBA PACCTOSIHUI OT TOUEK OJHON MPSMOMH 10 TOUEK APYrOH MPSMOM.

— Pemrats 3amaun Ha KieTdaToit Oymare.

— [lpoBOMUTH BBIYMCICHUSI M HaxOIUTh YHCIOBbIE M OYKBEHHBIC
3HAUEHUS YIVIOB B T€OMETPUYECKUX 3aJadyax C UCIOIb30BAaHUEM CYMMBI yIJIOB
TPEYroJbHUKOB W MHOTOYI'OJIBHHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX MpHU
[EpECEYCHUH ABYX NapajUIC/IbHBIX NPSIMBIX CeKylled. Pemars npaxkruueckue
3a/1a4M Ha HAXOXKIEHUE YITIOB.

— Brnaners noHsTHEM T€OMETPUUECKOrO MECTa TOUEK. YMETh ONPEEIATh
OuCCEeKTpUCY yrila W CEpeAWHHBIA MNEPHEHAMKYISp K OTPE3Ky Kak
TEOMETPUUECKUE MECTA TOUEK.

— @opMynmupoBaTh ONPEAEIEHUS OKPYXKHOCTH U Kpyra, XOpAbl H
JMaMeTpa OKPYKHOCTH, ITOJIb30BaThCS MX CBOMCTBAMU. YMETh NPUMEHSTH 3TH
CBOICTBA ITPH PEIICHNUH 3a/ad.

— Bragers noHATHEM ONMCAHHONW OKOJO TPEYrOJIbHUKA OKDPYXKHOCTH,
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YMETb HAXOAUTb eé LECHTP. Ilonp30BaThCs q)aKTaMI/I O TOM, 4YTO 6I/ICCGKTpI/ICBI
YIJI0B TPEYroJbHHUKA NMEPECCKAOTCA B OZ[HOI71 TOYKE, 1 O TOM, YTO CCPCANHHBIC
NEPHOCHAUKYIIAPBI K CTOPOHAM TPCYTrOJIbHHUKA IIEPCCCKAOTCS B O,I[HOﬁ TOYKE.

— Brnagers moHATHEM KacaTEIbHOW K OKPYKHOCTH, IIOJIb30BaThCA
TEOPEMON O NEPHEHIUKYJISIPHOCTH KacaTeIbHOM M paauyca, IPOBEAEHHOIO K
TOYKE KaCaHUSI.

— ITons30BaThCs HpOCTeﬁmHMH reOMETPUICCKMMU HECPABCHCTBAMU,
IIOHUMAaTh UX HpaKTI/I‘{eCKI/Iﬁ CMBICII.

— [IpoBOANTE OCHOBHBIE T'€OMETPHUYCCKHE IOCTPOCHHS C IOMOIIBIO
LUPKYJISl U JTMHEHKH.

8 kiace

— Pacno3HaBaTh OCHOBHBIC BHbI ‘IeTI:IpéXyTOJ'II)HI/IKOB, HUX B3JICMCHTHI,
MOJIb30BAThCS MX CBOMCTBAMU Ipu pe€HICHUN IT'COMETPUUCCKUX 3aaa4.

— [IpuMeHATh CBOHCTBa TOYKM TMCPECCUCHUS] MEIHAH TPCYTOJIbHHUKA
(ueHTpa Macc) B PCIICHHUU 3a/1a4.

— Braners moHSATHEM CpemHEW JMHUM TPEYTOIbHWKA W TpPAICLUH,
MIPUMEHATH WX CBOMCTBA MPH PEUICHUH I€OMETPUYECKHX 3a1ad. Ilomp3oBaThes
Teopemoil daiieca U TEOPEMON O MPONOPLMOHANBHBIX OTPE3KAX, IPUMEHITh UX
JUISL pELICHUs] TPAKTHYECKUX 33/1a4.

— [lpyMeHsITh TpU3HAKM TOAO0OMS  TPEYroJbHUKOB B  PEIICHUN
TEOMETPUYECKUX 3a71ay.

— [Tonb3oBateest Teopemoit [Tudaropa uist pemeHns: TeOMETPUIECKUX U
npakTudeckux 3anad. CTpoUTh MaTEeMaTHUECKyH0 MOJENb B IPAKTHYECKHUX
3a/layax, CaMOCTOSITEAbHO JeNaTh 4YepTéX M HaXOIUTb COOTBETCTBYIOLIME
JUTUHBI.

— Branets MOHATHAMH CHHYca, KOCHHYCa M TAaHTEHCa OCTPOTO yIiia
MPSMOYTOJIBHOTO ~ TpeyroibHUKa. Ilomb30BaThCsl 3TUMHM  HOHATHSIMHU  JUTA
peLICHUS MPAKTHYECKUX 3a/1a4.

— Boruuncnate (pa3nuyHbBIME - CcITOcOOaMH) IUIOMAAL TPEYTONbHUKA U
IUIOIIaAM  MHOTOYrOJNIbHBIX  ¢uryp  (momp3ysch, TJe  HEo0XOAUMO,
KaJbKyIATOpOoM). [IpUMEHATh MOoTydYeHHbIE YMEHHUS B IPAKTHUECKUX 3a7avax.

— Brnaners MOHATHAMHU BIMCAHHOIO U EHTPAJIBHOIO yIJIa, UCIOIb30BaTh
TEOpEMbl O BIIMCAHHBIX YIJaX, yrjlax MeXay XopaaMH (CeKyLIIMMH) U YIIe
MEXJy KacaTeabHOI U XOp0i P PEIIeHUU FeOMETPUUECKUX 3a/1au.

— BHaI[eTL IIOHATHEM  OIMMCAHHOI'O ‘IeTBIpéXyI‘OJIBHI/IKa, TIPUMEHATH
CBOMCTBA OIMMCAHHOI'O ‘IeTI:IpéXyI‘OJ'IBHI/IKa Opu peHICHNUA 3a1a4.

— HpI/IMeHHTL MOJTYYCHHBIEC 3HAaHUA Ha IPAKTUKE —  CTPOUTH
MAaTCMAaTHYCCKUC MOACIHU JUIA 3aJad peaJ’IbHOﬁ KU3HU HW TPOBOIUTH
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COOTBETCTBYIOLIME BBHIYMCICHHS C NMPUMEHEHHEM IOJ00US M TPUTOHOMETPHU
(TTONB3YysICh, TIC HEOOXOINUMO, KAIBKYIISITOPOM).

9 knacc

— 3HaTh TPUTOHOMETPHYECKUE (PYHKIMHU OCTPHIX YIJIOB, HAXOAWUTH C UX
MOMOIIBIO Pa3IMYHBIC JIEMEHTHI MPSMOYTOJIbHOIO TPEYrojbHUKA («pelIeHue
MIPSIMOYTOJIBHBIX  TPEYTOJIBHUKOBY»). Haxomuth (C MOMOIIBIO KaJbKYJSITOPA)
JUTMHBI ¥ YTJIBI JUTSL HETaOJIMYHBIX 3HAYCHUH.

— Ilonp30BaThCs q)OpMyJIaMI/I MPpUBCACHUA n OCHOBHBIM
TPUTOHOMETPUICCKUM TOXIACCTBOM i1 HAXOXKACHUA COOTHOIICHHI MCKAY
TPUTOHOMETPUICCKUMH BEIINYNHAMU.

— Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Ul HAaXOXKACHUS
Pa3IUIHBIX 3JICMEHTOB TPEYTOJIbHIKA («PEIICHHE TPEYTrOIbHUKOBY ), TIPUMEHATH
WX TIPY PEIICHUN TeOMETPHUIECKUX 3a1ad.

— Brnaners moHsTHAMH IIpeoOpa3zoBaHMs I1OA00MS, COOTBETCTBEHHBIX
2JieMeHTOB  1omo0HbIX  ¢uryp. [lomp3oBaThess  CBOMCTBAMH — [OIOOMS
MIPOU3BOJIBHBIX (DUT'YP, YMETh BBIYMCIISITh JUIMHBI M HAXOJUTh YIIIbl Y MOJOOHBIX
¢uryp. IlpuMeHsTs cBoiicTBa mNOJO00MSI B IPAaKTHYECKUX 3ajadax. YMeTb
HPUBOJAUTH IIPUMEPHI MTOJIOOHBIX (UTYP B OKPYXKAIOLIEM MHUPE.

— Ilonp30BaThCs TeOpeMaMn O MOPOU3BCACHUU OTPE3KOB XOpHA, O
MIPOU3BCACHUHN OTPE3KOB CCKYIINX, O KBaJApaTe KacaTeJIbHOM.

— [Tonmp30BaThcsl  BEKTOpaMHM, IIOHMMAaThb WX TEOMETPHYCCKHH |
(u3ndecKnii CMBICI, TPUMEHSATh UX B PEIICHUH T€OMETPHYCCKUX U (PU3UIECKUX
3amad. [IpUMeHATh CKalsIpHOE MPOU3BEICHNE BEKTOPOB IS HAXOKICHUS THH
1 YTJIOB.

- [Tonp3oBaThbecs METOAOM KOOpJWHAT Ha IUIOCKOCTH, INMPUMCHATHL €ro B
PEHICHUN T'€OMETPUUCCKUX U MPAKTUICCKUX 3ada4.

— Braners  MOHATHSAMHM — NIPAaBWIBHOTO  MHOTOYTOJIBHUKA,  JUTHHBI
OKPY)KHOCTH, JIMHBI JYT' OKPYXXHOCTH M pPaJUaHHOM Mepbl yIia, yMeETh
BBIYHMCIATH IUIOMIAAb Kpyra u ero 4acreid. [IpuMeHsTh nmonmydeHHble YMEHUS B
MIPAaKTHYECKUX 3a/1a4aX.

— Haxomntes ocu (MMM TEHTPHI) CHMMETPUH (GUTYp, PUMEHSTH
JIBHDKEHUS! IUIOCKOCTH B TIPOCTEHIINX CITydasiX.

— [IprMeHsATh TONy4YeHHBIC 3HAHUS Ha TIPAKTHKE — CTPOUTb
MaTeMaTUYeCKUE MOJICIH JULs 33/1a4 PealbHOM )KU3HU U TIPOBOIUTH
COOTBETCTBYFOLIHE BEIYHCIICHUS ¢ MPUMEHEHHEM MOT00HS 1
TPUTOHOMETPHYECKHX (HYHKIHUH (MOTB3YSCh, TAE HEOOXOIUMO,
KaJIbKYJSITOPOM).
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TEMATHYECKOE IINIAHUPOBAHUE
YYEBHOI'O KYPCA(IIO T'OAAM OBYYEHMUA)

7 xnacc (68 1)

Ha3Banue paziena
(TeMbl) Kypca
(4yHCI0 YacoB

IIpocreiimne
reomerpuyeckue Gurypsi
M MX CBOiicTBa.
HU3zmepenue
reoMeTpuYecKUX BeJIMYUH

(14 v)

OcHoBHOe cojep:kaHue

IIpocreiimue reomeTpudeckue 0ObEKTHI: TOUKH,
MpsIMbIE, JYYH W YIJIbl, MHOTOYT'OJIbHHK, JIOMaHasl.
CMeXHBIC U BEpTHKAJIbHBIC YIIIbL. Padora ¢
MPOCTEHITUMU uepTexkamu. VisMepeHne JTMHEHHbIX U
VTJIOBBIX BEIMYUH, BEIYUCICHAE OTPE3KOB H YIIIOB.
[Tepumetp u ruiomaapb GpUryp, Co-TaBaeHHbIX U3
MPSIMOYTOJILHUKOB
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OcHOBHBIE BHU/BI 1EATEC/IBHOCTH
o0yJarouuxcs

@opMyJIUPOBATL OCHOBHBIC IIOHATUS U
OlpeeIIeHusl.

PacnosnaBarp u3ydeHHbIC
reoMeTpu4eckue GUrypol, onpeaeIsiTh
UX B3aMHOE PacIIOJIOKCHUE,
BBINOJIHATH YEPTEXK 110 YCIIOBUIO
3aJaun.

IIpoBoauTh mpoCTeHIINE TOCTPOEHUS C
HOMOUIBIO

LUPKYJS U JTMHEUKH.

M3mepATh nuHEHHbIC U yIIIOBbIE
BEJIMYMHBI T€OMETPUUECCKUX U
MPAaKTHYECKUX OOBEKTOB.

Omnpenensite «Ha Ija3» pa3Mepsl
peanbHbIX 00BEKTOB, MPOBOAUTH
rpyOyI0 OLIEHKY HX Pa3MepoB.

Pemarp 3a71a4uy Ha BBIYUCICHUE JIMH
OTPE3KOB U

BEJIMYMH YIJIOB.

Pemarp 3a1aun Ha B3aMMHOE
pacroyIoKeHHe TeOMETPUIECKUX QUTyp.
IIpoBoauTh KTaccu(puKanUio yrios,



TpeyroabHuku (22 )

IlonsiTue 0 paBHBIX TPEYTONBHUKAX W TIEPBUYHBIC
MPEICTaBICHUSI O PaBHBIX (KOHIPYIHTHBIX) QHUrypax.
TpunpusHaka paBeHCTBaA TPEYTOJbHUKOB.

IIpu3sHakn paBeHCTBa MPSIMOYTOTBHBIX
TPEYTOJIbHUKOB. CBOKCTBO MEJIMaHbI
MIPSIMOYTOJIBHOT'O TPEYrOJIbHUKA.

PaBHOOEIpEHHBIE 1 PABHOCTOPOHHUE TPEYTOIBHUKH.
IIpuznaxu u CBOMCTBa paBHOOEIPEHHOTO
TPEYroJIbHUKA.

[IpoTuB GomnblIeii CTOPOHBI TPEYTOJbHUKA JICKUT
Ooubimii yroa. [Ipocreiinne HepaBeHCTBA B
reomerpun. HepaBencTBo TpeyronpHuka.HepaBeHcTBO
JIOMaHOM.

IIpsiMoyrosbHbIHA TpeyronbHUK cyrioMm B 30°.

HepBbIe TMOHATHUA O NOKa3aTCIbCTBAX B I'€OMETPUU
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BBIYHMCJISTH JIMHEWHBIC 1 YIJIOBBIC
BCJIMYMHBI, IPOBOAUTH HCO6XOHI/IMBIC
JIOKa3aTEIIbHBIC PACCYXKIACHUS.

3HAKOMMTBLCSI ¢ UCTOPUEl pa3BUTUS
TeOMETPHU

Pacno3naBarnb Tapbl PaBHBIX
TPEYTOJIbHUKOB Ha TOTOBBIX UYepTEkax
(c ykazaHHEeM IPH3HAKOB).

BeiBomuTh  cnenctBus  (paBEHCTB
COOTBETCTBYIOIIMX  JJIEMEHTOB) U3
PaBEHCTB TPEYrOJIBHUKOB.
DopmMyJIUPOBATH OIpeIeNICHUS |
OCTPOYT'OJILHOTO, TYIOYTOJIBHOIO,
MPSIMOYTOJIBHOTO,  PaBHOOEAIPEHHOTO,
PaBHOCTOPOHHETO TPEYroJIbHUKOB;
OWMCCEKTPHCHI,  BBICOTBI,  MEIUAHbBI

TPEYTOJIbHUKA; CEepeMHHOTO
HEepIEHANKYIIIpa OTpe3Ka; Mepumerpa
TPEYroJbHUKA.
DopMyJHPOBATH CBOMCTBa u
MPU3HAKH paBHOOEIPCHHOTO
TPEYroJIbHUKA.

CtpouTthb uYepTeXKH, peliaTh 3aa4H C
MOMOIIBI0  HaXOXKICHUS PaBHBIX
TPEYrOJbHUKOB.

IlpuMeHsITL  TPU3HAKA  PABCHCTBA
MPSIMOYTOJIBHBIX ~ TPEYTOJBHUKOB B
3a/1a9ax.

HUcnoab3oBath 1UdpOBEIE pecypehl
st HCCIIeI0BAHUS CBOWCTB
H3y4aeMbIX QUryp.



3HAKOMUTBLCS C UCTOPHEil pa3BUTUSA
TeOMEeTpHH
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Tpooonsicenue

Haszpanne
pasnena
(TeMBbI) OcHoBHOE cozep:KaHHe OcHOBHBIE BUJIBI
Kypca ('-I]([c,]'[() ACATEJIBbHOCTH Oﬁy‘lamﬂll/lxcﬂ
4aCcO0B)
HapaJ].]Ie.l]bele Hapanﬂen])H])Ie MpsiMble, UX CBOﬁCTBa, (I)OpMy.JII/IpOBaTb MOHATHE NAapaJIJICIBHBIX MIPAMBIX,

npsiMble, cyMmma
yIJI0B
Tpeyroabuuka (14

1)

[Iareiit nmocrynatr EBxnmpa. Hakpecr
Jexarue, COOTBETCTBEHHBIE u
OJHOCTOPOHHHME Yribl (0Opa3oBaHHBIC
OpH  TIEPECEUeHNH  TapalIeNbHBIX
MPSIMBIX CEKYIICH).

[Mpu3Hak mapamwIeTbHOCTH — MPSIMBIX
yepe3 paBeHCTBO PACCTOSHUIT OT TOUEK
OJIHOH IIPSIMOM 10 BTOPOI MPSIMOIA.
Cymma  yriuoB  TpPEeyroibHHKAa U
MHOTOYTOJIbHUKA.

Bhemrnue yriel TpeyroabHUKa

HAXOJAMTh NPAKTHYECKUE HPHMEPBL.

H3yuyarb cBoiicTBa  yrioB, OOpa3oBaHHBIX IPH
NEPeCeUCHUM  NapajUyiejbHbIX  HPSMBIX  CEKYILICH.
IIpoBoauTh A0Ka3aTeNBCTBA MAPAUICIBHOCTH IBYX
OpsIMBIX C TOMOIIBIO  YIJIOB, OOpa30BaHHBIX IpPHU
NEPeceueHny  3TUX  NPSAMBIX  TpeTbedl  MpsIMOIL.
BbruncasaTte  cyMMy — YIIOB  TPEYTrOJbHHKA |
MHOI'OYTr'OJIbHUKA.

Haxoauth 4nciioBele ¥ OyKBEHHBIC 3HAYEHUS YIJIOB B
TEOMETPHUECKHX 3a4adax C HCIIONB30BAHIEM TEOPEM O
CYMME YIJIOB TPEYI'OJIbHUKA U MHOTI'OYI'OJIbHUKA.
3HAKOMMTBLCSH C HCTOPHEi pa3BUTUS [€OMETPUHI
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Oxpy:xHOC

TbHU KPYTI.
I'eomerpuueckue
MOCTPOEHHUS

(14 )

OKpY>KHOCTB, XOP/Ibl U THAMETPHI, UX
cBoiictBa. KacarenbHast K OKpy>KHOCTH.
OKpy>KHOCTb, BIIMCAaHHas B  YIOJ.
[Monsstue o I'MT, npumenenue B
3ajadax. buccekrpuca u cepennHHBIN
HNEPIEHAUKYIIAP KaK I€OMETPHUYECKUE
MecTa TOUCK.

OKpY)XHOCTb, ~ OIMCAHHAs  OKOJO
TpEyrojbHUKA. Brnucannas B
TPEYTOJIbHUK OKPYKHOCTb.
[Ipocreiimue 3a1aun Ha TOCTPOEHUE

®opMyJIHPOBATH ONpeeJeHUs: OKPY)KHOCTH, XOPBL,
JaMeTpa U KacaTelbHOH K okpyxHocTu. M3yuyath ux
CBOICTBa, NMPU3HAKH, CTPOUTH yeprexxu. McciienoBarn,
B TOM 4YHCIE HMCHOJb3ys UuGPOBBIe pecypehl:
OKPY>KHOCTb, BITUCAHHYIO B YTOJI; LEHTP OKPYKHOCTH,
BITMCAHHOH B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX.
HUcnoabszoBath Meroa 'MT nns mokazarenbcTBa
TEOPEM O MIEPECCUCHHH OUCCEKTPHUC YIIIOB
TPEYroJbHUKA U CEPEANHHBIX MEPIICHINKYISIPOB K
CTOpPOHAM TpeyrojbHUKa ¢ nomousro I'MT.
OBiaageBaTh NOHATUSAMM BIIMCAHHOMW M OIMCAHHOM
OKPY)KHOCTEH TpeyroabHUKA, HAXOAUTb LEHTPBIITHX
OKPY>KHOCTEH.

Pemiats ocHOBHBIC 3ajJayd Ha MOCTPOEHMeE: YIJa,
PaBHOTO JAaHHOMY; CEPEAMHHOTO MEepHeHINKYIsIpa
JIAHHOTO OTpe3Ka; MPSIMOM, MPOXOsIel Yepes JaHHYI0
TOYKY W  NEepHeHAMKYISIpHOW  JAHHOW  TPSMOM;
OMCCEKTPHUCHl ~ AAHHOTO  yIia; TPEYrOJbHUKOB IO
pa3IMYHBIM JJIEMEHTaM.

3HAKOMUTBHCSI ¢ UCTOPHEIl Pa3BUTUS TCOMETPUH

IloBTOpEHME,
00001IeHHe 3HAHUT

(49

[loBTOpeHne m 00OOIIEHNE OCHOBHBIX
HOHATHI 1 METOJOB Kypca 7 Kiacca

Pemars 3a1auM Ha TOBTOPEHHE, WILTIOCTPHPYIOIINE
CBSI3U MEXy Pa3InuHbIMHU YacCTSIMU Kypca
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8 kiacc (68 u)

Hassanue OcHOBHBIE BUJBI
pasaesa OcHoBHOe cojiep:KaHHe A
AesITeJbHOCTH 00yJalomuxcs
(Tembl)
Kypca (4HCJI0
4acO0B)
YeTbIpéxyroJbHUKH [MapannenorpaMmM, ero NpU3HAKU U H3o0paxkarh H HAXOAUTh Ha yeprexax
(12 u) CBOICTBA. YacTtHble CITyJqan YETHIPEXYTOIBHUKH PA3HBIX BHJOB M UX 3JIEMEHTEL

MapajuIeIorpaMMoB  (IIPSIMOYTOJIbHUK,
poMO, KBampar), WX MpPU3HAKH W
cBoiicTBa. Tpameunus. PaBHOOOKast u

HPSIMOYTOJIbHAS TPAIELIUH.

VnBoenne wmeauanbl. LleHTpanbHas

CUMMETpPUsL

®opmMyJIMPOBaThH OMNpeeIeHHs: TapaerorpaMma,
NMpsSIMOYTOJIbHUKA,  pomba,  KBajaparta,  TPaICLUH,
pPaBHOOOKOH Tpamenuy, MPSIMOYTOJIBHON Tpamelyy.
Jloka3pIBaTh M HMCHOJIBL30BATH NMPH pelIeHHH 3a]a4
MIPU3HAKU u CBOMCTBA: napaseaorpamMmma,
MpsSIMOYTONIbHUKA,  pom0a,  KBajApaTa,  TPAMCLHH,
PaBHOOOKOH Tpamenuu, NpsSMOYTOJIbHON Tpamnemnuy.
IIpuMeHATH MeTO/ yIBOCHHS MEIUaHbl TPEYrOJIbHUKA.
Hcnoab3oBath (POBEIE peCypChl T UCCIIETIOBAHUS
CBOICTB HU3y4aeMbIX QHUTYD.

3HAKOMUTBHCS C UCTOPHeEil pa3BUTUS F€OMETPUH
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Teopema

dajeca u
TeopeMa 0
MPONOPIHOHATD
HBIX 0Tpe3KaXx,
10100~

HbIEe
Tpeyrojabuuku (15

)

Teopema daneca u Teopema o
MPOTMOPIOHANBHBIX OTPE3Kax.
Cpennsist JIMHUS TPEYroJbHUKA.
Tpanenus, e€ cpeaHsisl JIUHUSA.

[MpomnoprronansHEIE OTpe3KH,
MIOCTPOEHUE yeTBEPTOro
MPOMOPIMOHAILHOTO OTPE3Ka.
CpoiicTBa LIEHTpa Macc B
TPEYTrOJIbHUKE.

[MonoGubIe TPEYroJIbHUKH. Tpu

NpU3HAKAa I0J00NS TPEyroNbHHUKOB.
[IpakTHueckoe npuMeHeHHE

IIpoBoauTL NOCTPOEGHHMS C IOMOLIBIO IMPKYIS U
JIMHEWKHU ¢ UCIIOJIb30BaHKe TeopeMbl dDasieca U TEOPEMbI
0 MPONOPLMOHAIBHBIX OTPE3KaX, CTPOMTH UYETBEPTHIN
MIPONOPLUHOHATIBHBIA OTPE3OK.

IIpoBoauTh A0Ka3aTEIBLCTBO TOTO, YTO MEHMAHBI
TPEYrojbHHKA TIE€PeceKaroTcss B OIHOH TOuke, U
HAXOAUTh CBsI3b C LEHTPOM Macc, HaXOAUTh
OTHOIICHUE, B KOTOPOM MEIMAHBI AENATCS TOUKOH HX
MePECEUCHUS.

Haxoaute 10700HBIE TPEYrOJBHUKM Ha TOTOBBIX
yepTekax ¢ yKa3aHHEM COOTBETCTBYIOIIUX HPH3HAKOB
ToA00Hs.

Pemars 3agaum Ha 1[0JOOHBIE TPEYrOJBHUKH C
MIOMOILBIO CAMOCTOSITENIBHOIO MOCTPOCHHS YepTeKeH U
HaXO0XKJIEHHS MOAOOHBIX TPEYTOIbHUKOB.

IIpoBoauTh [0Ka3aTeJbCTBA C  HCIOJIb30BAHUEM
TIPU3HAKOB TT0JI00MSI.

Jloka3bIBaTh TP MPHU3HAKA TOA00HS TPEYTONbHUKOB.
IIpuMeHATH MOJyYyeHHBIC 3HAHMA IPU  PELICHUU
FeOMETPUYECKUX U IPAKTUYECKUX 3aJad.
3HAKOMHUTBCS € HCTOPUEH Pa3BUTHS TE€OMETPUI
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ILnomann.
Haxoxnenune
nJjomanen
TPEYroJbHUKO

B

H MHOTOYTOJIbHBIX
¢uryp. Ilaomann
Nnoa00HBIX puryp
(14 w)

[onsTHE 06 0OIIEH TEOPHUHU TUTOLIATH.

Dopmybl TSt IJIOIIA U
TPEYroJbHUKA, napasuiesorpamma.
OTHoOlIIEHNE TUIOIIACH

TPEYrOJbHUKOB C OOLIMM OCHOBaHHUEM
WU 0011 BBICOTOM.

Bpruncinenue miuomanei  CI0KHBIX
¢duryp uepes pa3OHEHHEC HA YaCTH U

JIOCTPOEHHE.
[Mnomann  ¢uryp Ha  KiIeT4aTOH
Oymare.

ITnomann OIO0HBIX ¢uryp.
Beruucnenne ruromiagen. 3amadd ¢
MPAKTHYECKUM COZICpIKaHHEM.

Pemenne 3amad ¢ moOMOIIBIO METOJa
BCIIOMOT'aTEIIbHOM IUIOIIAIN

OBilajieBaTh NEePBUYHBIMH TPEACTABJIEHUSIMH 00
obmeil Teopuu 1uomanu (Mepsl), (OpMyJIUPOBATH
CBOICTBa IUIOIIA/IH, BBISICHSITD X HATJISITHBIA CMBICII.
BeiBoaute QopMynsl IUTOmAIM Tapajuienorpamma,
TPEyroJibHUKa, Tpameuud u3  (GOpMyNbl  IUIOIIAIH
HPsIMOYTOJIbHHUKA (KBaJpara).

BriBomuTh (bopmybl TUIOMIA N BBITYKJIOTO
YeTBIPEXYTrOJIbHUKA Yepe3 AWAroHadd M Yol MEXIy
auMu. Haxoaurs mnomann ¢uryp, n300paxEHHBIX HA
KJIeT4aToll Oymare, MCIOJIb30BATh pa30UeHNE HA YaCTH
1 JOCTPOCHHE.
Pazouparnb
BCIIOMOI'aTeJIbHOM
reOMETPHYECKHX 3a/1a4.

HaxoauTs miomanyu nogoOHEIX ¢puryp. Berancasats
IJIOLIAJM PA3JIMYHBIX MHOTOYIOJIBHBIX(PHUTYD.

Pemars 3agaum Ha IUIOmAAb C HPAKTUYECKUM
cofiepKaHHEM

npUMepbI HCIIOJIb30BAHUS
IJIOMIATH ISt peueHus

Teopema
Mudgaropau
Havyaja
TPHUTOHOMETPHH

(10 )

Teopema IMudaropa, ed
OKa3aTebCTBO M MPUMEHCHHE.
Oobpatnast Teopema [Tudaropa.

Ompeznenenne  TPUTOHOMETPHIECKUX

GbyHK1Mit 0CTpOro yria,
TPUTOHOMETPUUYECKHE COOTHOILICHHS B
IPSAMOYTOJIEHOM TpPEYTrOJIbHUKE.
OcHoOBHOE TPUTOHOMETPHYECKOE
TokaecTBO. COOTHOIIGHHS — MEXKIY
CTOpPOHAMH B HPSMOYTOJIbHBIX

TpeyrojbpHUKax cyriamu B 45° u 45°;

Joxa3siBaTh TeopeMy [ludaropa, mcmoab30BaTh

e¢ B MPaKTHIECKUX BEMHCICHUIX. DOpMyIHpoOBaTh
OIpe/IeNICHUs] TPUTOHOMETPUIECKHX (YHKIHI OCTPOro
yrijia, HPOBepATh UX KOPPEKTHOCTb.

BbIBOANTH TPUTOHOMETPHUYECKHE COOTHOIICHHS B
MIPSIMOYTOJIBHOM TPEYTOJIbHHUKE.

HccaenoBaTh COOTHOIIEHHUS MEXAY CTOPOHaMHU B
MIPSIMOYTOJIBHBIX TPEYrOJbHUKAX C yriiamu B 45° u 45°;
30° u 60°.

Hcnoab3oBaTh GpopMyIIsl IPUBEICHIS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO JUIsl HAXOXKACHHS
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30°m 60°

COOTHOLICHUI MEXIy TPUTOHOMETPUIECKUMH (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATHh NOTyYCHHBIC 3HAHUS U YMCHUS IIPH
pELICHUY IIPAKTUYECKUX 3a/1ay.

3HAKOMUTBCS ¢ HCTOPHUEl Pa3BUTUS TEOMETPUU

Yribl B OKPY:KHOCTH.

BrmcanHble U EHTpaIbHbIE YTIIBL,

®opMyJIHPOBATH OCHOBHBIE ONPEENCHUS, CBA3aHHBIE C

Brnncanubie YroJl MeXy KacaTeJIbHOU U XOpIoH. yrJ1aMu B Kpyre (BIIMCAaHHBII yroJ, 1eH-

" ONmHCaHHbIE Yribl MEXy XOpIaMu U CEKYLIUMH. TPaJbHBIN YTOI).

4YeTbIPEXYyrojibHUKH. Brincansbie u onvcanHbie ‘leTHp'eu'X' HaxoauTs BrMCaHHBIE YIJIbl, ONMPAIOIIHUECS HA OJIHY YTy,

Kacarenbnbie YPOIBHUKH, MX IIPH3HAKH M CBOHCTEA. BBIYHCIATE YIIIBI C TIOMOIIBIO0 TEOPEMEI O

K OKPYKHOCTH. lprmenenne sTHX CBOHCTB BIMCAHHBIX YyIjaX, TEOPEMBI O BIHCAHHOM

Kacanne [P PEHICHUU FCOMETPUICCKUX 3a- 4YETPEXYTOJILHUKE, TEOPEMBI O LIEHTPAIILHOM YTJIE.

OKPYsKHOCT el Jad. HccenenoBarhb, B TOM 4ucie ¢ HOMOIIBIO IU(PPOBBIX

(13 ) B3aumnoe pacnoioxeHue ZBYX PECypCOB, BIMCAHHbIC W OIHUCAHHbIC YETBIPEX-

okpyxHocTeil. Kacanne okpyxkHOCTeit YIOJIbHUKH, BBIBOAUTH MX CBOMCTBA M IPU3HAKU.

Hcnoab3oBaTh 3TU CBOMCTBA U NIPU3HAKU IIPU PEIICHUN
3a/1a4

IloBTOpennue, [loBTOpEHNE OCHOBHBIX MOHATUI U Pemarp 3agayu Ha NOBTOpPEHUE, WILIIOCTPUPYLIHNE

00001IeHUE METOJI0B KypcoB 7 1 8 KIT1accos, CBSI3U MEXKy Pa3lInYHBIMHU YacTSIMU Kypca

3HAHUI 00001IeHrEe 3HAHUI

(49

184




9 xiacc ( 68 u)

Hazpanue OcHOBHBIE BU/IBI
pasaena OcHOBHOE cojepKanue A
JAesITeJIbHOCTH 00yIal0IUXC S
(TembIl)
Kypca (umucio

4acoB)
Tpuronomerpus. OnpeiesieHue TPUrOHOMETPHYECKUX DopMy/IHpPOBATh ONpe/ieIeHUs
TeopeMbl KOCHHYCOB ¢ynxuumit yrmos ot 0° no 180°. TPUTOHOMETPHYECKHX (DYHKIMH TYIBIX U MPSIMBIX
U CHHYCOB. KocuHyc 1 CHHYC IPSIMOr0 M TYIIOrO YTIIOB.
Pemrenne yrma. Teopema kocntycos. (O000mEHHasT) BBIBOAUTH TEOpEeMY KOCHHYCOB U TEOPEMY CHHYCOB
TPeyroJbHUKOB TEopeEMa CHHYCOB (c panu- (c pagnycoM ONHCAHHOW OKPY>KHOCTH).
(16 1) YCOM OITMCaHHOUN OKpyxHOCTH). Ha- Pemarhb TPeyroibHNUKH.

XOKJIEHWE JJTHH CTOPOH U BETUINH
YIJIOB TPEYroJIbHUKOB.

Dopmyrna TIOMAAN TPEYTOTbHHUKA
4yepe3 JBE CTOPOHBI U Yroil MEXIY
HuMu. Qopmyrna rIomanan
4eTHIPEXYTOJIbHUKA YePe3 ero AUaroHaIn
U YTOJI MEXKY HAMU.

[IpakTHyecKoe MPUMEHEHHE I0Ka3aHHBIX
TeopeM

Pemarn TMPaKTU4YCCKUE 3a1a4u, CBOAAIIUECS K Ha-
XOXKJACHUIO PA3JIMYHBIX DJIEMECHTOB TPEYTIOJIbHUKA

185




IIpeoOpa3oBanue
nozaoous.
Merpuyeckue
COOTHONIEHHUSI

B OKPYKHOCTH
(10 )

[onsiTHE O MpeoOpa3oBaHUM TI0/O-

Owsl.

COOTBETCTBEHHBIE DIIEMEHTHI IIOJOOHBIX
¢uryp.

Teopema 0 MpoU3BEIEHUU OTPE3KOB
XOpI, TeopeMa O MPOM3BEICHUU OTPE3KOB
CEeKyIIUX, TeOpeMa O KBaJipare
kacatenbHO|. [Ipumenenue B

PEIICHUH TEOMETPUYCCKHX 32029

OcBanBaTh MOHATHE TPe0OpPa30BAHUS MOTOOHS.
Hccaenosarh OTHOLIEHHE JIMHEHHBIX 3JIEMEHTOB
¢uryp npu npeodpazoanuu nonobus. Haxoaurnb
HpUMEpbl 000K B OKpYKaloIeH
JIEUCTBUTEIFHOCTH.

BBIBOAUTH METPHYECKIE COOTHOIICHHUS MEXKILY OT-
pe3KaMH XOpJ, CEKYIIUX U KacaTeIbHBIX C
HCIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB M MOJIO0OHBIX
TPEYTrOJIbHUKOB.

Pemarp reomMerpuyuecKye 3a1a4n ¥ 3aa41 U3
peaNbHOM )KU3HH C UCHOJIB30BaHUEM TTOTO0HBIX
TPEYrOJIbHUKOB

Bekropbi (12 4)

OmnpeneneHre  BEKTOPOB, CIIOKCHHUE U
Pa3HOCTb BEKTOPOB, YMHO)KEHHE BEKTOPA
Ha YHCIIO.

Du3nueckuif U reoMeTpPUUYECKUN CMBICI

BEKTOPOB.
Pa3znoxenne BEeKTOpa MO  JBYM
HEKOJUTHHEapHBIM BEKTOpaM.

Koopaunate! BekTopa.

CkaJisipHOE MPOU3BEJIEHNE BEKTOPOB, €ro
IPUMECHEHHE [UIS HAXOXKICHUS MIMH U
YTJIOB.

Pemenne 3aa4 ¢ MOMOIIBIO BEKTOPOB.
[TpnMeHeHne BEKTOPOB ISl PEIISHUs 3aa4
KUHEMaTHKH U MEXaHUKU

Hcnoan3oBaTrh BEKTOPbI Kak HalpaBJICHHbLIC

OTpe3KH, HCCIIeI0BaTh TFeOMETPHYCCKHI
(nepemernienre) u  (usmyeckuii  (CHia) CMBICIB
BEKTOPOB.

3HaTh ompejeJeHUs CYMMBl M Pa3HOCTH BEKTOPOB,
YMHOXKCHUSI BEKTOpa Ha 4YHCJIO, MCCIeI0BaTh
TEOMETPUICCKHH W (U3HMUECKHUH CMBICIBI  ATHX
oneparui.

Pemars reomeTpuueckue 3aauu ¢ UCIOJIB30BAHUEM
BEKTOPOB.

PacknaapiBaTh BEKTOp MO JABYM HEKOJUTHHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaSIpHOE NPOM3BEICHUE BEKTOPOB,
BBIBOJUTH €r0 OCHOBHbIE CBOICTBA.

Beruueaars cymMMy, pasHOCTb UM CKaJsIpHOE
[IPOU3BEJCHUEC BEKTOPOB B KOOPUHATAX.

Hp](lMeHﬂTL CKaJIIPHOC IPOU3BECACHUEC TSI HAXOKICHU S
JUINH W YTJI0B
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JlekapToBbI
KOOP/HHATBI
miaockocru (9 u)

Ha

JlekapTOBBI KOOPIWHATHI TOYEK Ha
IIOCKOCTH.

YpaBHeHue MIPSIMOM. VYriosoi
KOO QUIMEHT, TAaHT'CHC yIJjla HaKJIOHA,
napajuie]bHble W TIePICHANKYISIPHBIC

MpsSIMBIE.
VYpaBHeHue okpyxHocTH. HaxoxneHue
KOOpAMHAT TOUEK HepeceyeHus

OKPY>KHOCTH Y TIPSIMOIA.

Mertox KOOpAWMHAT HPH pEIIeHUN
TeOMETPUIECKHX 3aad.
Hcnonp3oBanue MeTona KOOpIMHAT B
MPAKTUYECKHUX 3a/1adax

OcBauBaTh MNOHATHE  IPAMOYIOJIbHOH  CHUCTEMBI
KOOpAMHAT, AEKAapTOBBIX KOOPAWHAT TOYKH.
BpiBoguTh  ypaBHEHHME TIPSAMOM M OKPY)KHOCTH.

BoigensiTs MONHBIN KBajpar Julsl HAXOXKJICHHS IIEHTpan
panyca OKpYKHOCTH TIO0 €€ ypaBHEHHIO.

Pemars 3a7aym Ha HAaXOXXAEHHE TOUEK MEPECEUCHHs
NpsMBIX U OKPY)KHOCTEH ¢ IIOMOIUBIO  METOoJa
KOOpAMHAT.

Hcnoab3oBaTh CBOWCTBA yIrJIOBOrO  KOd(QHIEHTa

IpsAMOM TpU pEIICHMM 3a1ad, Uil OIpEAeNICHUA
pacronoXKeHus: npsMoi.

IIpumensars KOOpAMHATBI pu pelieHuu
FEOMETPUYECKUX W IPaKTUYECKUX  3a1ad,  Jjsd

MOCTPOEHHsI MaTEMAaTHUECKUX MOJIeIel pealbHbIX 3a1a4
(«MeTox KOOpAHMHATY).

Iloab3oBaTbest I I[OCTPOCHUS U UCCICIOBAHUM
1 (POBBIMH PECYpCaMH.

3HAKOMHUTBCSI ¢ HCTOPHEH Pa3BUTHS T€OMETPHUI
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IIpoooncenue

Ha3zBanue
OcHOBHBIE BU/IbI
pasaena OcHOBHOe coJep:KaHHe
JesITeIbHOCTY 00y4aloIuXCcs
(TembIl)
Kypca (4HciI0
4acoB)
IIpaBuiabHbIC [IpaBuibHbBIE MHOTOYTOJIbHUKH, ®opMyJIMPOBATH ONPE/EIECHNE MPABUIBHBIX
MHOTOYT0JIbHUKH. BBIUMCIICHUE UX 21eMeHTOB. Yucio MHOI'OYT'OJIbHUKOB, HAXOJAUTb UX DJICMEHTHIL.
JJIMHA OKPYKHOCTH U T W JUIMHA OKPY)KHOCTH. JlMHa 1yru Ilosb30BaThCs MOHSATHEM JJTUHBI OKPY>KHOCTH,
nJomaaL Kpyra. okpyxHocTu. Panuannas mepa BBEAEHHBIM C IIOMOIIBIO IIPAaBHIIBHBIX MHOI'OYTOJIHUKOB,
BoluuciieHue yria. onpefeNsiTh YUCiIo T, JUIMHY JyI'd U PaJUaHHYI0 Mepy
o aaei [Inomanae Kpyra u ero 31eMeHTOB yria.
(8 u) (cexTopa n cermenTa). Borancienune ITpoBoauTk MEpexo OT pajMaHHON MEpPhI yriia K
omasel Guryp, BKIFOUAIONIHNX rpajyCHOU ¥ HA00OPOT.
JJIEMEHTBI Kpyra Onpenensite IIOMAAb Kpyra.
BeiBoauth ¢opmMyiibl (B IpajyCHOH M paguaHHOM
Mepe) Ul JUIMH JyT, IDIOmaaeld CeKTOpOB M
CETMEHTOB.
BeruncaaTs miomany GUryp, BKIIOYAIOMIHX dJIe-
MEHTBI OKPY)KHOCTH (KpyTa).
Haxoauth miomany B 3aJadax peaabHON JKU3HU
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JIBIKeHUST INonsATHE O IBUKEHHHU IIIOCKOCTH. Pa30upars npuMepsl, MWUIIOCTPUPYIOIIUE ITOHATHS
MJI0CKOCTH [MapannensHBII IepeHoc, TOBOPOT U JBIDKEHMSI, [IEHTPOB M OCEH CHMMETpHH.
(6 u) cummetpusi. OCH U IEHTPBI DopmyIHpPOBATH OTIpe/IeTIeHNS TapaieTIbHOTO
CUMMETPUHU. IepeHoca, OBOPOTa U 0ceBOW cuMMeTpul. BeiBoauTh
[MpocTeiime mpUMeHEHHsI B PELICHHN HX CBOHCTBA, HAXOAMTH HEIOBIDKHBIC TOUKH.
3a1a4 HaxoauTh LEHTPBI U OCH CHMMETPHMH IPOCTEHINNX
Guryp.
IIpuMeHsITh TapaUIENBHEIH MEPEeHOC ¥ CHMMETPHIO
MpH PEUICHHH TEOMETPUYECKHX 3aaad  (pa3Ouparh
HPUMEPBDI).
Hcnoab3oBaTrh Ul IOCTPOCHUS U  HCCICAOBAHUM
u(pOBBIE peCypChl
IloBTOpEHME, IloBTOpeHHE OCHOBHBIX HOHATHH U OnepupoBaTs NOHATHUAMHU: (QHUTYpa, TOUYKA, MpAMas,
o00oduIeHue, METOJOB  KypcoB 7—9  Kiaccos, yrod, MHOT'OYT OJIbHHK, paBHOOEIPEHHBIN U
cHCTeMAaTU3anus 00001menne u cucreMaTu3anys PaBHOCTOPOHHUH  TPEYrOJBHHUKH,  MPSIMOYTOJILHBIN
3HAHMIT® 3nanui. [Ipocreiimme reomerpryeckue TPEYTrOJNbHUK, MeAnaHa, OHCCeKTpuca M BBICOTA
(7 9) ¢urypsl u ux cBoiictBa. M3mepenue TPEYroJbHHUKa, napasenorpamMmm, pomo,

reOMEeTPUYECKUX BEJIMUUH.
TpeyronbHuKu.

[NapannenbHble ¥ HEpHEHANKYIIPHBIE
IpsSIMBIE.

OxpyKHOCTb U Kpyr. ['eomerpuueckue
MOCTPOCHUA. YTIBI B OKPYKHOCTH.
Bricannsle u OIUCAHHBIE
OKpPYXKHOCTH MHOT'OYTOJIbHHUKOB.

[IpsiMas ¥ OKPYKHOCTb.
UYeTsIpéxyroabHuKy. Bricanusle u
OTIHCAHHBIE YETHIPEX YT OIbHUKH.
Teopema  Iludaropa u  Havama

HpPsSIMOYTOJIbHUK, KBaapaT, Tpamleuus; OKPYKHOCTb,
KacaTelbHas;  paBEHCTBO UM  momobme  ¢wuryp,
TPEYTOJIBHUKOB; MapajieabHOCTh u
HEePINeHINKYISIPHOCTD TPSIMBIX, YTOJ MEXKAY MPSIMBIMH,
CHMMETpPHUSI OTHOCHTEIBHO TOUYKH ¥ NPSMOM; JUIMHA,
paccTostHUe, BETMYMHA YIia, IOMAAb, TEPUMETp.

Hcnonb3oBaTh (OpMYNIbI: [epuMETpa W IUIOIIAIN
MHOTOYTOJIbHUKOB, [UIMHBI OKPY)KHOCTH M IUTOLIAIN
Kpyra, 00bEMa IpsIMOYTOJIBHOTO MapajliesIeiIe/ia.

OnepupoBaTh MOHATHSIMH: TIPSIMOYTOJIbHASI CHCTEMa
KOOpAMHAT, BEKTOP; MCHOJIb30BATH JTHU MOHITHS IS
NMPEACTABJICHUA JaHHBIX W PCIHICHHUA 3a/a4, B TOM YHCJIC
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Tpuronomerpun. Pemenme  o0mmx 3 JIpyrux ydeOHBIX mpexmeroB. Pemars 3amaum Ha

TPEYTOJILHUKOB. MOBTOPEHHE OCHOBHBIX MOHATHH, MIUTIOCTPALMIO CBSA3EH
[TpaBuIbHBIE MHOTOYTOJIBHUKH. MEX/ly Pa3InYHBIMH YacTIMHU Kypca. Belonparb MeTos
[TpeobpazoBaHms IIOCKOCTH. JUISL pEeLIeHHS 3a a4H.

Jwxenns. [logodue. Cummerpusi. Pemarp 3224 U3 IOBCEIHEBHON KU3HU

[Tnomane. Beruucienue ruiomaei.
[Tnomanu mogoOHBIX GUTYD.
JlexapTOBBI KOOPAWHATHI HA TIOCKOCTH.
BexTopsl Ha 1IockocTH

2 3pech NpeEACTABIEHBI DIEMEHTBHI COIEPKAHMS Kypca, H3JlydaBInMecs B 5—8 kiaccax M TpeOylollue NOBTOPEHHs, 000OIIEHUs U
cucremaruzanuu. OOpamaTbest K 3TOMY MaTepuaay MOKHO B BHJE aKLEHTa Ha 3aBEpIIAIOIIEM dTare M3ydeHus Kypca 9 wiacca min
pacipeneNsaTh 0 COOTBETCTBYIONINM TEMAaTHYECKIM pa3JieslaM, H3ydaeMbIM B T€UEeHHE y4eOHOTo Troja.
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Ipooonsicenue

[Ipu pazpaboTke pabodell MporpaMMbl B TEMAaTHYECKOM TUIAHMPOBAHWU OBUTH YYTCHHI BO3MO)KHOCTH HCIIONB30BAHHS DJICKTPOHHBIX (IHU(PPOBBHIX) 00pa30BaTEIBHBIX
PECYpCOB, SIBISIOIIUXCA y4eOHO-METOANYECKUMH MaTepHanaMy (MyJIbTHMEIUHHBIC MPOrPaMMBl, SJICKTPOHHBIC YYEOHWKH M 3aJaUuHHMKH, JJICKTPOHHBIC OHOIMOTEKH,
BUPTYyaJIbHbBIC Ta00OpaTOPHHU, UTPOBBIC MIPOTPAMMBI, KOJUIEKIIMH HU(POBBIX 00pa30BaTEIBHBIX PECYPCOB), UCTIONB3YEMBIMU ISl O0YYEHHS U BOCIIUTAHHS PA3IMYHBIX TPYIII
MONT30BATENCH, MPEICTABICHHBIMUA B JJICKTPOHHOM (LMU(GPOBOM) BHAC M pealM3YIOLIMMH Junaktudeckue BosMokHoctH MKT, comepikaHne KOTOPBIX COOTBETCTBYET
3aKOHO/IATENILCTBY 00 00pa30oBaHMU.

TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KosaunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uugpoBbIie
Ne /i P Kontpoabnsie | IIpakTnuyeckue (macpp )
NporpaMMsl Bcero o0pa3oBaTeIbHbIE
padoThbI padoThbI
pecypcsbl
[Ipocreiimne reome eckue
1 P TVHHH/; IiI METPpHTHECKH q)myp}in 10 1 bubnuoreka LIOK
uXx cBoiicTBa. MI3mMepeHne reoMeTpuuecKux https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuoreka [JOK
2 Tpeyronphmkn 25 ! https://m.edsoo.ru/7f415e2e
[TapamienpHble IpsIMBIE, CyMMa yII0B bubanoreka LIOK
3 14 1
TpEeyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubmmorexa [IOK
MTOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [JOK
> lostopenue, 0bodmerne snarmii > . https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 68 S) 0
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8 KJIACC

KoanuectBo 4yacoB DJ1eKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uu¢poBbie
Ne n/mm P Kontpoabusie | IIpakTnueckue (ubp )
NporpamMmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
. bu6nmoreka [JOK
L HeTbpExyronbiiKi 13 L https://m.edsoo.ru/7f417e18
Teopema Qaiieca u Teopema o
2 MIPOMOPIIMOHATFHBIX OTPE3Kax, MOJT00HbI 11 1 bubmmorexa [IOK
POTIOPHHO OTPE3KAx, HOAODHHE https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Tmomanes. Haxoxaenue miomanei
3 Tpe H-IOJfI)HI/IKOB u ffmoro OJIIIIjHII)[IX ¢bur 14 1 bubmorexa [TOK
peyr - P https://m.edsoo.ru/7f417e18
[Tnomaau nogoOHBIX GUryp
Teopema ITudaropa n Hauana bubmumoreka LIOK
4 10 1
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYrubl B OKpY>KHOCTH. Brincanusie u
OMMUCAHHbBIC YETHIPEXYT OJTbHUKH. bubnnoreka [IOK
5 13 1
Kacarenbnblie k okpyxkHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEU
. bubmuoreka [IOK
6 [ToBTOpeHue, 0000IeHNE 3HAHUI 7 1 https://m.edsoo.ru/ 7417618
OBIIEE KOJIMYECTBO YACOB I10 [ITIPOTPAMME 68 6 0
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/mm P Kontpoasnubie | IIpakTuyeckue (upp )
NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB U 20 1 bubnunoreka [IOK
CUHYCOB. Penienue TpeyroabHIKOB https://m.edsoo.ru/7f41al2c
) [Ipeobpa3zoBanue nonobus. Merpuueckue 5 0 bubmnoreka LIOK
COOTHOLLEHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 Bexropet 12 . https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA IJIOCKOCTH 7 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41al2c
[TpaBubHBIC MHOTOYTOTBHUKH. JJTHA
5 Olf) HOCTH U ILJIO y; b Kpyra . 2 0 bubmmorera TIOK
by THATS KPYTE- https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
bu6mmoreka [JOK
0
6 JBHOKeHHS LTOCKOCTH 3 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 0600IIeHNE, CHCTEMAaTH3aUs 17 1 bubnmnoreka [IOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB ITO [TPOTPAMME 66 4 0
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IHOYPOUYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
°
Jl:;_ﬂ Tema ypoka Beero Kontpoabubie | I[IpakTnueckue )::;:ennﬂ gg}?;[;zl;:fenbﬂme
padoTbI padoThbI pecypeni
1 [Ipocreiimne reomeTpudecKkue 1 bubmnoreka LIOK
00BEKTHI https://m.edso0.ru/8866b724
W3mepenne TMHEWHBIX U YIIIOBBIX
2 BEJIMYMH, BEIUUCIIEHUE OTPE3KOB U 1
YIJIOB
N3mMepenne IMHEHHBIX U YTITOBBIX
3 BEJIMYMH, BEIYUCIICHHE OTPE3KOB U 1
yIJIOB
4 [lepumerp u momans Guryp, 1
COCTaBJICHHBIX U3 TPSIMOYT OJIbHHKOB
5 CMexHbIE U BEpTUKAJIBHBIE YIJIbI 1 bubmmorexa [IOK
https://m.eds00.ru/8866c5c0
6 CMeXHBIE I BEPTUKATHHBIC YTJIIBI 1 bubmmorexa [IOK
https://m.edso0.ru/8866c7be
7 CMexHbIE U BEPTUKAJIbHBIE YIJIbI 1
[leprieHAMKYIIApHBIE TPSIMbIC 1
Pewenne 3anau 1
10 KonTponbnas pabora 1 1
AHanu3 KOHTPOJIbHOU padoTHI.
11 Menuanbl, OUCCEKTPUCHI U BBICOTHI 1

TpEYroJibHUKa
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MCI[I/IaHBI, 6I/ICCGKTpI/ICLI " BBICOTBI

12
TPEYToJIbHUKA
CBOWCTBO MeIHWaHEI
13 MPSIMOYT OJIBHOT'O TPEYTOJIbHUKA bubmorexa [IOK
p yr . Theyr ’ https://m.edso0.ru/8866e9ec
MPOBEIEHHON K TUIIOTEHY3€
14 PaBHOOEIpeHHBIE U PABHOCTOPOHHHE bubmmoreka [IOK
TPEYTrOJIbHUKHU https://m.edsoo.ru/8866d6fa
15 [Ipu3Haku u cBoOicTBa bubnuoreka LIOK
PaBHOOEAPEHHOTO TPEYT OIbHUKA https://m.edso0.ru/8866d880
16 [Ipu3Haku u cBolicTBa bubanoreka [IOK
paBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880
[Ipu3Haku u cBoiicTBa bubanoreka LIOK
17
paBHOOEPEHHOI O TPEYT OJIbHUKA https://m.edsoo.ru/8866e26¢
IToHsiTHE O paBHBIX TPEYrOJIBHUKAX U
18 ne BI/I‘IHBIepH e CTaBI.?'Ie}II{FI/I}I 0 brtamorexa LIOK
P pedt https://m.edso0.ru/8866ce80
paBHBIX purypax
19 Tpu npr3Haka paBeHCTBA bubanoreka LIOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d1fa
20 Tpu npu3Haka paBeHCTBa bubanoreka LIOK
TPEYroJIbHUKOB https://m.edso0.ru/8866d34e
Tpu npu3Haka paBeHCTBa bubmuoreka [IOK
21
TPEYrOJIbHUKOB https://m.edsoo.ru/8866e01e
29 Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB
23 Tpu npr3Haka paBeHCTBA
TPEYTOJIHUKOB
24 Tpu npu3Haka paBeHCTBa bubnmnoreka [IOK

TPEYroJbHUKOB

https://m.edso0.ru/8866e88¢
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[Tpu3Haku paBeHCTBA

25
MPSMOYTOJIEHBIX TPEYT OJIbHUKOB
%6 [Ipu3Haku paBeHCTBA
MPSIMOYT OJIEHBIX TPEYT OJIEHUKOB
97 [IpssMOYTOJIBHBIN TPEYT OJIBHUK C bubnmnoreka [IOK
yrioMm B 30° https://m.edso0.ru/8866eb22
o8 [IpssMOYTOJIBHBIN TPEYT OJIBHUK C
yriaom B 30°
Bbu6nunoreka [JOK
29 Hepanenctsa B reoMeTphn https://m.edsoo.ru/8866e3a2
30 HepaBenctBa B reomeTpun
CyMMa yriioB TpeyrojabHUKA.
31 OZM 0 YZHBHLIII;I ?IFHMO OJIBHBIN 1 bubmiorexa HOK
PoyT I, TIPAVOYT https://m.eds00.ru/8866f630
TYIOYTOJIbHBIN TPEYrObHUK
32 Buemnue yriel TpeyrojibHUKa bubmmorexa [IOK
4 peyr https://m.edsoo.ru/8866fa5e
33 Teopema 0 COOTHOLIEHUSIX MEXKIY
CTOpPOHAMH H YTJIAMHU TPEYrOJbHUKA
34 Pemenue 3anau
KonTponbhas pabora 1o reme bubmnoreka LIOK
35 n n l
TpeyroabHUKH https://m.edsoo.ru/8866echc
AHaJn3 KOHTPOJILHON paboThI.
36 [TapannensHble npsAMble, UX bubmorexa [OK
pv p ’ https://m.eds00.ru/8866ef64
CBOICTBa
37 [Ipu3naku napajyuieaTbHOCTH JABYX
npsaMbIX. [IaTenii nocrynar EBkinaa
38 [Tpu3Haky napaaeabHOCTH IBYX bubmuoreka [JOK

IpsMBIX.

https://m.edso0.ru/863ef236
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[Tpu3Haku napayieabHOCTH IBYX

39 MPSIMBIX. 1
40 [Ipu3Haku mapanaeabHOCTH IBYX 1
MPSIMBIX.
41 AKcHroMa NapajuiesIbHbIX NPSIMBIX 1
42 CBolicTBa MapauIeNbHbIX MPSIMBIX 1
43 CBoiicTBa MapauieTbHbBIX MPSIMBIX 1
44 CBoiicTBa MapauIeTbHBIX MPSIMBIX 1
VYTIBI € COOTBETCTBEHHO
45 napajuleIbHbIMU WIH 1
NEPIEeHANKYIIIPHBIMA CTOPOHAMHU
46 Pemenue 3anau
47 Pemenne 3amau
48 Pemenue 3amau
KonTponbhas pabota no reme
49 "ITapanienpHble IpsMbIE, CymMMa 1 1 bubmmorexa LIOK
) https://m.edso0.ru/8866fe6e
yTJI0OB TPEYroJbHUKA
Ananmn 7 .
0 | Ompeormxopmn g | 1 Eutimmorers L1OK
CBONCTRA https://m.eds00.ru/88670800
bubanoreka LIOK
o1 Kacatenbiast k OkpyxHoCTH ! https://m.edso;_.[ru/88670e9a
52 OKpyXHOCTb, BIIUCAHHAS B YOl
53 OKpyXHOCTb, BIIUCAHHAS B yroJl
54 [Tonsitue o 'MT, npuMeHeHue B 1 bu6muorexa LIOK
3aJayax https://m.eds00.ru/8867013e
55 [Tonsitue o 'MT, npuMmeHeHUE B 1 bubanoreka [IOK
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3aJadyax

https://m.edso0.ru/88670508

EI/ICCCKTpI/Ica n Cepe)II/IHHBII\/'I

56 MEePIEHIUKYIISIP KaK
TreOMETPUUYECKUE MECTa TOUEK
OKpyXHOCTb, OIIMCAHHASL OKOJIO bubnmnoreka [IOK
57
TpeyrojbHUuKa https://m.edso0.ru/88670a62
58 OKpyXHOCTb, OITMCAHHASL OKOJIO
TPEyroJbHUKA
59 OKpyXHOCTb, BHUCAHHAs B bubmmoreka [IOK
TPEYrOJIbHUK https://m.edsoo0.ru/8867103e
50 OKpy»XHOCTb, BIIMCAHHAS B
TPEYTOJILHUK
61 IIpocreiiine 3aa4d Ha ITOCTPOECHUE bubmorexa HOK
P a p https://m.eds00.ru/88671188
62 IIpocTeiiiine 3aa4u Ha ITOCTPOECHUE bubmorexa HOK
p A p https://m.eds00.ru/886712d2
Kourponsuas padora mo teme
63 ”OKTp HOCTBIL K 1 bubnuoreka [IOK
Py YT . https://m.eds00.ru/88671462
I'eomeTprYeCcKrE MOCTPOCHHUS
[ToBTOpeHue u 0600IIeHIEe 3HAHUI
64 OCHOBHBIX ITOHSTUN U METOIOB Kypca
7 K7acca
[ToBTOpEeHME 1 000OIICHIE 3HAHMIA
65 OCHOBHBIX ITIOHATHI U METOJIOB Kypca bubnnorexa [IOK
A yp https://m.eds00.ru/886715b6
7 K1macca
[ToBTOpEeHME U 0000IICHUE 3HAHUI
. bubmmoreka [JOK
66 OCHOBHBIX ITOHATHI U METOJIOB Kypca

7 KJ1acca

https://m.edso0.ru/886715b6
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https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886715b6

bubmuoreka [IOK

67 HToroBas KoHTpoJbHAs paboTa 1 1 https://m.eds00.ru/886716ec
[ToBTOpeHue u 0600IICHNE 3HAHUMA
68 OCHOBHBIX HOHATUIA U METOLOB Kypca 1 bubmaorexa HOK
A yp https://m.edso0.ru/886719bc
7 kj1acca
OBIIEE KOJIMYECTBO YACOBI1O 68 5

[NPOI'PAMME
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https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJZTIACC

KonnyectBo yacos DJIEKTPOHHbIE
aTa ungposbie
Ne n/m Tema ypoka Kontpoabnsbie | IlpakTuueckue A p
Bcero u3yyeHusi | oOpa3zoBaTesIbHbIE
padoThI padoThI
pecypcsl
1 Jlnarsoctruka OCTaTOUYHBIX 3HAHUN 1 bubmiorexa LIOK
https://m.edsoo.ru/88671af2
5 [ToBTOpEHME 11O TeMe 1 bubanoreka LIOK
«TpeyronbHUKN» https://m.edso0.ru/88671ca0
3 [ToBTOpEHME 11O TEME 1 bu6muorexa LIOK
«[TapaienbHbIe IPSIMBIC) https://m.edsoo.ru/88671ca0
N bubnuoreka [IOK
4 q 1
CTRIPEXYTOIBHHII https://m.edso0.ru/88671dea
5 [Tapamienorpamm, ero Npu3Haku U 1 bubnmnoreka [IOK
CBOMCTBa https://m.edso0.ru/88671f20
6 [Tapannenorpamm, ero npu3HaKku 1 1 bubmuoreka [IOK
CBOIICTBa https://m.edso0.ru/8867209¢c
7 [Tapamienorpamm, ero Ipu3HaKU U 1 bubnmnoreka [IOK
CBOICTBa https://m.edso0.ru/88672358
8 [Tapannenorpamm, ero Npu3Haku U 1 bubnmnoreka [IOK
CBOICTBa https://m.edso0.ru/8867252e
YacTtHble cayyad napanienorpaMMoB
9 (IpsAAMOYTONBHUK, pOMO, KBaJIpar), UX 1 Bubnmoreka LIOK
TIpU3HAKH 1 CBOICTBA https://m.eds00.ru/88672858
YacTHble ci1yyau mapajuieorpaMMoB bubnmnoreka [IOK
10 1
(IpsAIMOYTONBHUK, POMO, KBaApar), UX https://m.edso0.ru/88672b14
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https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

IIpHU3HAKU U CB olicTBa

YacTHbie CJIydau napajuiejiorpamMmoB

11 (IpAMOYTOJIBHUK, POMO, KBapaT), UX bubnuorexa [IOK
IIPU3HAKU U CBOICTBa https://m.eds00.ru/88672b14
YacTtHble cayyad mapaienorpaMMoB
12 (IpAMOYTOJIBHUK, POMO, KBaJIpaT), UX Bubnuorexa [IOK
IIPU3HAKU U CBOICTBa https://m.eds00.ru/88672c9
13 Tpanenus. PaBunoOokast u Bu6nunoreka [JOK
MIPSIMOYT OJIBHASI TPATIELINU https://m.edso0.ru/8867337a
N N bu6mmoreka [JOK
14 3a4ér no TeMe «YeThIpEXYTrOIbHUKM» htts://m.eds0o.ru/8867260c
15 Meron yaBOoeHUs MEIHAHBI bubanoreka LIOK
LenTpanbHas cummeTpus https://m.edsoo.ru/88672f38
16 Kontponbnas pabora o teme bu6muorexa LIOK
"YeTbIpEXYroJbHUKHN" https://m.edso0.ru/88672358
AHau3 KOHTPOJIBHOMU PaOOTHI. Bu6 OK
17 Teopema ®aneca u Teopema o nommoreka L
HPOMOPIHORATEHbIX OTpE3KAX https://m.eds00.ru/88673064
18 [IpomnoprmonanbHble OTPE3KU Brbmorexa [IOK
https://m.eds00.ru/88673794
19 CpenHsist TMHUSA TPEyrojabHUKa brtamorexa LIOK
https://m.eds00.ru/88673794
20 Tpaneuus, e€ cpeaHsst THHAS bummorexa LIOK
https://m.edso0.ru/886738fc
21 LlenTp Macc B TpeYTrObHHUKE bubnnoreka [IOK

[Tono6HbIe TPEYrONbHUKH

https://m.edso0.ru/88673a78
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https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78

Tpu npuzHaka nogoous bu6muoreka LIOK
22
TPEYroJIbHUKOB https://m.edsoo.ru/88673bae
23 Tpu npu3Haka mogo0us bubamnoreka [IOK
TPEYroJIbHUKOB https://m.edso0.ru/88673d52
o4 Tpu npusHaka momoous bubnmnoreka [IOK
TPEyroJIbHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusHaka noxoous
TPEYroJbHUKOB
26 [Tpumenenne nogo0us IpH PEIICHUN
MPaKTUYECKUX 3a7a4
97 KonTtponbnas pabora 1o Teme 1 bubamnoreka [IOK
"TlonoOHbIE TpEYrOabHUKN" https://m.edso0.ru/8867445a
)8 AHanu3 KOHTPOJIILHOU PabOTHI. bubnmnoreka [IOK
Teopema I[Tucdaropa u e€ npumeHeHue https://m.edsoo.ru/886745fe
N bubmmoreka [IOK
2 T I1
o copema [Tngaropa u e& npumererne https://m.edso0.ru/88674860
N bu6mmoreka [JOK
30 Teopema [Tudaropa u e€ npumeHeHne httos://m.edsoo.ru/88674a22
N bubmmoreka [IOK
31 Teopema [Mudaropa u e€ mpumeHeHwe httos://m.edsoo.ru/88674a22
Omnpenenenre TPUTOHOMETPHUECKUX
KM OCTPOro yria
32 i y:Mg OJILHI:())FO Tyre OJIbHUKA bubmorexa [IOK
PAMOYT peyr ’ https://m.eds00.ru/88675288
TPUTOHOMETPUUYECKUE COOTHOIICHUS
B IIPSIMOYTOJILHOM TPEYTOJTbHUKE
Omnpenenenre TPUrOHOMETPUYECKIX
per . P P bubnuoreka [IOK
33 (YHKIMI OCTpOro yriia

IIPSIMOYTOJIBHOT' O TPEYT OJIbHHKA,

https://m.edso0.ru/8867542c
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https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c

TPUTOHOMETPUUECKHUE COOTHOLICHUS
B NIPSAMOYT'OJIBHOM TPEYT OJIBHUKE

OCHOBHOE TPUT OHOMETPUIECKOE

bu6mmoreka [JOK

34 TOXKIECTBO https://m.eds00.ru/88674e78
35 OCHOBHOE TPUT OHOMETPUUYECKOE bubmmoreka [{IOK
TOXKIECTBO https://m.edso0.ru/8867473¢
36 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
KonrtponbHas pabora mo teme
37 "Teopema [Iudaropa u Hauana
TPUTOHOMETPUH"
AHanu3 KOHTPOJIbHOMN pabOTHI.
38 CBolicTBa mIomaaei bubnmorexa TIOK
https://m.eds00.ru/88675558
reOMETPUUYECKUX PUryp
39 Dopmyisl Ui I0MAAN bu6muoreka LIOK
TPEYroJIbHUKA, ITapajuIeIorpaMma https://m.edso0.ru/88675684
DopMyJbl ISl TUIOILAIN bubanoreka LIOK
40
TPEYroJbHHKA, apaJJIeIorpaMmma https://m.edso0.ru/88674f90
DopMyiIBI IS IUTOLIAIN bubanoreka LIOK
41 1
TPEeyrojabHHKA, apajlieIorpaMmma https://m.eds00.ru/8867579c
42 Dopmysisl I 10N bubmuoreka [IOK
TPEyroJbHUKA, apajlIeJIorpaMmma https://m.edso0.ru/88675918
bu6mmoreka [JOK
4 o i
3 OPMYIHL TOmaneH https://m.edso0.ru/88675918
m ®opMyIbl TUIONIAIEH bubnuoreka [JOK
https://m.edso0.ru/88675abc
45 @opmysibl TUIOLIAAEH
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https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc

Braucienune miomaneil CI0KHBIX

46 ¢uryp. Ilnomanu puryp Ha
KJIET4aTOM Oymare
bu6mmoreka [IOK
47 I1 0
R L https://m.edsoo.ru/88675d32
48 3anayu ¢ NPaKTUYECKUM bubnmnoreka [IOK
COJIEpKAHUEM https://m.edso0.ru/88675f44
49 Pemenue 3agau ¢ moMoIIb0 METOAA
BCIIOMOTaTEIbHON IIIOIIAIN
50 Pemenue 3amau
51 KonTponbnas pabora o reme 1 bubmnoreka LIOK
"IInomans" https://m.edso0.ru/8a1407e8
AHanmu3 KOHTPOJIBHOH paboTHI.
52 BnucanHbie ¥ eHTpaabHbBIE YIIIbI bubnmorexa TIOK
PAIBIBIC YIIRL htps://m.eds00.ru/8a1415b2
YT OJI MEXK]Ty KacaTeTbHOW B XOPI0H
Brivcannble ¥ IEHTpaIbHbBIE YIJIbI, bubanoreka LIOK
53 . .
Yr o MEXKIy KacaTeJIbHON U XOpAOoH https://m.edsoo.ru/8a141940
BrnucanHble U IEHTpaIbHBIE YIJIbI, bubnmnoreka [IOK
54 . .
YIOJI MEXAY KacaTeIbHOU U XOp A0 https://m.edsoo.ru/8a141b34
55 BrrcanHbIe ¥ IEHTPATBLHBIC YTIIbI,
YTOJI MEXy KacaTeJIbHON U XOp 101
56 BrnrcanHble U IEHTpaNTbHBIE YIIIbI,
YTOJl MEXY KacaTeIbHON U XOpI01
57 Vsl me XOpJaMU U CEeKYIIUMHU bubmmorexa [IOK
ALY ROPA i htps://m.eds00.ru/8a140f86
BrrcanHbIe U onEicaHHBIC
N bu6mmoreka [JOK
58 YeThIPEX YT OIbHUKH, UX IPU3HAKH U

CBOMCTBa

https://m.edsoo.ru/8a1416d4
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https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4

BnucanHble u onucaHHbIe

59 YCTBIPEX YT OJIBHUKHU, X MPU3HAKH U bubmorexa TIOK
N pexyr ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
[IprMeHeHne CBOMCTB BIMCAHHBIX U

60 OIHCAaHHBIX YETHIPEX YT OILHUKOB MPHU
peIIeHNU TEOMETPUIECKUX 3a1a4
[IpuMeHeHne CBOMCTB BIUCAHHBIX U

61 OIMMCAHHBIX YETHIPEX YT OILHUKOB TIPH
pEIIeHNN TEOMETPUIECKUX 3a/1ad

62 B3aumnoe pacronoxenue aByx bubanoreka LIOK
OKPYKHOCTEH, 00I1I1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8

63 Kacanue okpyxHOCTEH bubmorexa [IOK

pyx https://m.edso00.ru/8a1410a8
KonTtponbnas pabota mo reme "Y sl
64 B OKpY>KHOCTU. BricanHubie u 1 bubmmorera TIOK
by ] \ https://m.edsoo.ru/8a141c88
OINMMCAHHBIC YETHIPEX YT OJIbHUKN
AHanu3 KOHTPOJIBHOU PaboTHI.

65 [ToBTOpEHME OCHOBHBIX MOHATUN U bubanoreka LIOK
METO/I0B KYpCOB 7 U 8 KJ1acCoB, https://m.edsoo.ru/8al41ddc
000011IeHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI 1

66 METOH0B KypcoOB 7 U 8 KIIaCCOB Buommorexa HOK

yp . ’ https://m.edsoo.ru/8al41efe
000011IeHre 3HAaHU I
bu6mmoreka [JOK
67 HTtoroBas KOHTpoOJIbHas paboTa 1
P P https://m.eds00.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHATHI 1
bu6mmoreka [JOK
68 METO/I0B KypCOB 7 U 8 KIIacCOB,

000011IeHUE 3HAHUN

https://m.edsoo.ru/8al1420ac
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OBIIEE KOJIMYECTBO HACOB I1O
[MTPOI'PAMME

68
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9 KVZTIACC

KoanuectBo 4yacoB DJIeKTPOHHBbIE
ara nugpoBbIe
Ne n/m Tema ypoka Kontpoabnsbie | IlpakTuyeckue A op
Bcero u3yyeHusi | oOpa3oBaTeIbHbIE
padoTbI padoThI
pecypcsl
. bu6mmoreka [JOK
1 JlnarHoCTHKa OCTaTOYHBIX 3HAHUM 1 https://m.edsoo.ru/8al424bc
2 IToBTOpEHNE 1
5 OnpeﬂereHI/Ie TpI/Il"OI-OIOMeTpI/I;-IeCKI/IX . BuGmiorexa [TOK
bynkumit yrios or 0° 1o 180 https://m.eds00.ru/8a14336¢
OnpezeneHre TPUTOHOMETPUYECKIX
4 ¢byukuuit yrinos ot 0° 1o 180° 1
; OnpeﬂereHHe TpI/IFO}iOMeTpI/I;-IeCKI/IX . Bubmaoreka [OK
bynxumit yrios or 0° 1o 180 https://m.edsoo.ru/8al42d5e
A Onpez[eJEeHHe TpI/IFOIzOMeTpI/I;IeCKI/IX . Bu6moreka [OK
dynkuuit yrios or 0° 1o 180 https://m.edso0.ru/8al42e8a
OrnpezeneHne TPUrOHOMETPUYECKUX
7 dbyukumit yrnos ot 0° 1o 180° 1
OnpezeneHne TPUTOHOMETPUYECKIX
8 ¢ynkuit yrioos ot 0° 1o 180° 1
bubmuoreka [JOK
) 1
9 OPMYJIbI TIPHBCEACHIA https://m.edsoo.ru/8a1430b0
10 Teopema KOCHHYCOB 1 Bu6mmoreka [IOK
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https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0

https://m.edsoo.ru/8al42ac0

11 Teopema KOCHHYCOB bubnuoreka [JOK
https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK

12 T

cOpeMa CHHYCOB https://m.edsoo.ru/8al142ac0
bu6mmoreka [JOK

1 T

3 cOpEMa CHHYCOB https://m.edsoo.ru/8al42ac0
Haxoxnenue e CTOpOH 1
14 BEJIMYMH YTJI0B TPEYTOJIbHUKOB bubmmorexa [IOK
y peyr ' https://m.edsoo.ru/8al142c3c
Pemmenuie TpeyroibHUKOB

15 Pemenue TpeyroasHUKOB
bubmuoreka [JOK

16 Petuierie TpeyronbHikon 1 https://m.edsoo.ru/8a14392a

17 Pemenuie TpeyroasHUKOB brbamorexa LIOK

peyr https://m.edsoo.ru/8a143ab0
18 [TpakTryeckoe mMpUMEHEHHE TEOpEM bubmuorexa LIOK
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al43de4
19 [TpakTHyeckoe MpUMEHEHHE TEOpEM
CHUHYCOB ¥ KOCHHYCOB
KonTtponbnas pabora o teme bubnuoreka [IOK
20 " " 1
Pemenune TpeyroibHUKOB https://m.edsoo.ru/8a14406e
AHanu3 KOHTPOJIBHOU paboThI.
1 [TousiTHe 0 Mpeobpa3zoBaHUU MOI00HS bubmuorexa LIOK
COOTBETCTBEHHBIE 3JIEMEHTHI https://m.edsoo.ru/8al441a4
NoJ00HBIX (GUTYp
Teopema 0 NpOM3BEIEHNU OTPE3KOB
P P 8 P bu6mmoreka [JOK
22 XOpJ, TEOpEMaA O IPOU3BEICHUU

OTPE3KOB CCKYIIUX, TCOpEMA O

https://m.edsoo.ru/8al442da
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KBaapare KacaTeJIbHON

[IpumeHeHne TeopeM B pellIeHUU bubmuorexa LIOK
23
TeOMETPUYECKHX 3a]1a4 https://m.edsoo.ru/8a143f06
[IpumeHeHne Teopem B pelieHUN bubamnoreka [IOK
24
FEOMETPUYECKHX 3a]a4 https://m.edsoo.ru/8a1443fc
o5 [IpumeHeHue TeopeM B pelICHUH bubnuoreka [IOK
TEOMETPUUYECKHUX 3a1a4 https://m.edsoo.ru/8a144578
bubmuoreka [JOK
2 .
6 Onpenenenye BeKTopos https://m.edsoo.ru/8al447a8
97 DU3NYECKUIN U TeOMETPUYECKHI bubnmnoreka [IOK
CMBICJI BEKTOPOB https://m.edsoo.ru/8a144960
)8 CroxeHHe U BRIYMTAHUE BEKTOPOB, bubnuoreka [IOK
YMHOKECHHME BEKTOpA HA YUCIIO https://m.edsoo.ru/8al44a8c
ClioxeHHe U BRIYMTAHUE BEKTOPOB, bubnuoreka [JOK
29
YMHOKECHHME BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 PasnoxeHue BeKTopa 1o 1ByM
HEKOJUTMHEApHBIM BEKTOpaM
Koopaunatel Bexkropa CkansipHoe
31 IIPOU3BE/IEHUE BEKTOPOB, ET0
IPUMEHEHHUE 1711 HAXO0XKIEHUS JUTHH
U YTJIOB
32 Pemenue 3a1a4 ¢ moMoIs10 bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44fbe
33 [TprMeHeHne BEKTOPOB /ISl peIlIeHuUs bubamnoreka [IOK
3a1a4 https://m.edso0.ru/8a14539¢c
y [TprmMeHeHre BEKTOPOB /ISl pellieHus Bu6nuorexa LIOK

3aaa4

https://m.edsoo.ru/8a14550e
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https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
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https://m.edsoo.ru/8a14550e

HpI/IMeHeHI/Ie BCKTOPOB ISl pCIICHU A

bubnuoreka [JOK

35
3anad https://m.edsoo.ru/8al44c3a
36 IIpuMeHeHne BEKTOPOB JJIs PELLICHUS bubanoreka LIOK
3aja4 https://m.edso0.ru/8al1458c4
37 KontponbHas pabora 1o reme 1
"Bekrops"
AHanu3 KOHTPOIBHOM paboTHI.
38 JlexapTOBBI KOOPIMHATHI TOYEK Ha bubmorexa OK
https://m.edsoo.ru/8a145b08
TUIOCKOCTH
39 YpaBHeHUE MPSIMOiA
. bubnuoreka [JOK
40 ¥pasHeHHe npsmoit https://m.edsoo.ru/8al45c48
YpaBHEHUE OKPYKHOCTU
41 Koopannatel Touek nepeceyeHus
OKPY>KHOCTH U TIPSMOU
Metoa KOOpIMHAT MPU PEIICHUU
42 I‘COMCI”[F I/I‘-IS(JJIKI/IX 3a I;qp bubmmorexa [IOK
p et https://m.edsoo.ru/8al4635a
MPAKTHYECKUX 3314
43 [TpaBuiIbHBIE MHOTOYT OJIbHUKH, bubnuoreka LIOK
BBIYMCIICHHE UX DJIEMEHTOB https://m.edso0.ru/8a146620
Yucno nt. InuHa okpykHOCTH. [[nuHa
44 JyTU OKPYKHOCTH. Paguannas mepa
yria.
[TousiTHE O IBMKEHUU TIIOCKOCTH
45 [TapannenbHbIN IEPEHOC, TOBOPOT

IIpuMeHeHne NBUKEHUN IIpU
pELICHUH 3a1a4
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https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
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46

Pemenue 3amau

47

KontponbHas pabora 1o remam
"JlekapTOBBI KOOPIUHATHI.
[TpaBubHBIE MHOTOYTOJIBHUKH.
Oxpy)HOCTb. [IBHKEHUS IIIOCKOCTH "

bu6mmoreka [JOK
https://m.edsoo.ru/8al146e0e

48

AHanu3 KOHTPOJIBHOM paboThI.
[ToBTOpEeHME, 00600IICHHE,
cucreMaTusanus 3HaHui. M3mepenue
F€OMETPUUYECKUX BETUYMH.
TpeyronbHUKN

bubmuoreka [JOK
https://m.edsoo.ru/8al46fda

49

[ToBTOpenue, 0600IIEHNE,
cucreMaTu3anus 3HaHui. M3mepenue
reOMETPUYECKUX BEJTUUMH.
TpeyronbHUKH

bu6mmoreka [JOK
https://m.edso0.ru/8a1472c8

50

[ToBTOpenwue, 0600IICHNE,
CHCTEMaTH3alMs 3HAaHUHA.
[TapajutenpHbIe U IEPIEHAUKYIISPHBIE
npsIMbIC

bu6mmoreka [JOK
https://m.edsoo.ru/8al14714c

o1

[ToBTOpEeHME, 0600IICHHE,
CHCTEMaTH3alMs 3HAHHU.
[TapanmnenbHbIC U TEPIICHAUKYIISIPHBIE
MPSIMBIC

52

[ToBTOpEeHue, 0600IICHNHE,
cuctemarusanus 3HaHui. OKpyXHOCTb
u kpyr. ['eomeTprueckue nocTpoeHusl.
VYTriBl B OKpYKHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/8al4714c

53

[ToBTOpeHME, 0000IICHNME,

bu6mmoreka [IOK
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cucreMarusanus 3HaHuil. OKpyKHOCTb
1 Kpyr. ['eomerprueckue nocTpoeHUsI.
VYTII1Bl B OKPYKHOCTH

https://m.edsoo.ru/8al147426

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3anusd 3HaHuii. Brimcanunie

bu6mmoreka [JOK

54
1 OITHCAHHBIC OKPYKHOCTH https://m.eds00.ru/8a147750
MHOT'OYTOJIbHUKOB
[ToBTOpEeHME, 0000IICHHE,
55 cucreMarunl3anuvs 3HaHUH. BHI/IcaHHI)IG BI/I6J'II/IOTeKa L[OK
1 OTUCAHHBIC OKPYKHOCTH https://m.eds00.ru/8a147750
MHOT'OYTOJTbHUKOB
[ToBTOpeHue, 000bIIEHNE,
56 CHCTEMATHU3AIH 3HAHUH bubmaorexa HOK
) 5 ' https://m.edso0.ru/8a147c82
YeThIpEXyroabHUKH
[ToBTOpenwue, 0600IIEHNE,
57 CHCTeMaTH3alus 3HaHUH bubmmorexa HOK
. ' https://m.edsoo.ru/8a147f16
YeTbIpEXYroNbHUKN
[ToBTOpeHue, 06001IEHNE,
58 CHCTEMATH3AIN 3HAHUH bubmaorexa HOK
) 5 ' https://m.edsoo.ru/8a147f16
YeThIpEXYrolbHUKN
[ToBTOpenue, 0600IIEHHE,

59 CHCTEMAaTHU3aIlus 3HAHHH. bubnuoreka [JOK
Tpuronomerpudeckre GyHKINH B https://m.edsoo.ru/8a1480e2
reOMETpUHN

[ToBTOpenue, 06001IEeHNE,
60 CHCTEeMaTH3alus 3HAaHU. 1

Tpuronomerpudeckre GyHKIINA B
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TeoOMCTpUn

61

[ToBTOpEeHME, 00600IICHHE,
CHCTEMaTH3alLMs 3HAHHU.
Tpuronomerpudeckue GyHKIUHU B
T€OMETPUH

bu6mmoreka [IOK
https://m.edsoo0.ru/8a148524

62

[ToBTOpenue, 06001IEHNE,
cucreMaTu3anud 3Hanui. I lnomann

¢uryp

bubmuoreka [JOK
https://m.edsoo0.ru/8a148650

63

[ToBTOpenue, 0600IIECHHE,
cucrteMatu3anus 3Hangnii. ITnomammn

(uryp

64

[ToBTOpenue, 06001IEHNE,
cucreMaTu3anud 3Hagui. [lnomaan

(uryp

65

HToroBast koHTposbHas pabora

bu6muoreka [JOK
https://m.edsoo.ru/8a148920

66

AHanm3 KOHTPOJILHON PabOTHI.
[ToBTOpeHue, 06001IEHNE,
CUCTEMAaTH3alNs 3HAHUH

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

66
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJIBI JIJII YYEHUKA

 l'eomeTpus, 7-9 xiaccol/ AtanacsaH JI.C., Byrysos B.®., KagomiieB C.B. u apyrue,
AxnmonepHoe ob1iectBo «M3maTenberBo «IIpocBereHue»

 'eomerpus, 8 kiracc/ Mepsnsak A.T., [Tosorckuii B.B., Axkup M.C.; mox pemakiuei
ITomossckoro B.E., O61IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeTbCKUH IIEHTP
«BEHTAHA-TPA®»; AkitnonepHoe obmiectBo «M3narensctBo «IIpocBemienner»

 'eomeTpus, 9 xiacc/ Mepamnsk A.T'., I[Tonouckuii B.b., Axkup M.C.; mox pegakiuei
ITomoseckoro B.E., O61IecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeTbCKUH IIEHTP
«BEHTAHA-TPA®»; AkitmonepHoe obmiectBo «M3narenpctBo «IIpocBemienner»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Marematuka. ['eomerpusi : 7—9-e knaccel : 0a30BbIi YPOBEHb | METOANYECKOE Tocodue kK M34 npegMeTHO!H JTuHUM
yuebHnKoB 110 reomeTpuu JI. C. AtanacsHa, B. @. Byry3osa, C. b., Kagomnesa u np./ — 2-e m31., crep. — Mocksa :
IIpoceemenue, 2023.

bynko Enena BnagumuposHa, Sxup Muxann Cemenosud, Ilononckuit Buranmii boprcosnd ,
UznarensctBo: IIpocsemenne/Bentana-I'pad, 2021



https://www.labirint.ru/authors/78878/
https://www.labirint.ru/authors/117802/
https://www.labirint.ru/authors/117801/
https://www.labirint.ru/pubhouse/333/

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCBI CETHU

HUHTEPHET

https://evpr.sdamgia.ru/

https://oge.sdamgia.ru/

https://resh.edu.ru/ https://olimpium.ru/

https://uchi.ru/teachers/Ik https:/fipi.ru/

https://www.yaklass.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-vebinar/
https://profimatika.ru/bank zadach
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INPUMEPHASI PABOYAS IMTPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA».7-9 KJTACCBI

HEJN U3YYEHMA YUEBHOI'O KYPCA

B coBpeMeHHOM ITU(PPOBOM MHpE BEPOATHOCTh M CTATUCTHUKA MPHOOPETAIOT
BcE OOJIBIIYIO 3HAYUMOCTB, KaK C TOYKH 3PEHUSI NPAKTHIECKUX HPHIIOKECHUMH,
TaK M UX pOJM B 00pa3oBaHMM, HEOOXOAMMOM KaXKJOMY uesoBeKy. Bo3pacraer
YHUCIIO TIPOQ)ecCHi, PU OBJIAZEHHH KOTOPBIMH TpedyeTcst Xoporas 0a3oBast
TIOJIrOTOBKA B O0JIACTH BEPOSTHOCTH M CTATHCTHKHM, TaKasl MOJrOTOBKA BayKHA
JUISL TIPOAOJDKEHHs O0pa3oBaHWsl W sl YCIEWIHOH TpogdeccHOHAIbHOM
Kapbephl.

Kax/plii 4enoBeK MOCTOSHHO NMPUHUMAET PEHICHHs Ha OCHOBE MMEIOIMXCS
y HEro AaHHbIX. A i 0OOCHOBAHHOTO NPHUHSATHS PEIICHHS B YCIOBHUSX
HeJoCTaTKa WM M30bITKa MH(POpPMAMKU HEOOXOIMMO B TOM YHCIE XOpPOIIO
copMHpPOBaHHOE BEPOSITHOCTHOE M CTATUCTUUECKOE MBIIIJICHHUE.

VIMeHHO TO3TOMY OCTpPO BCTajla HEOOXOAMMOCTh C(HOPMHUPOBATH Y
oOyJaronuxcsi (QyHKIMOHAIBHYIO TPaMOTHOCTh, BKIIIOYAMOIIYI0 B cecOs B
KaueCTBE HEOThEMJIEMOM  COCTABJSIIOLICH yMEHHE BOCIPUHMMATh |
KPUTHYECKH aHAIN3UPOBAaTh MH(OPMAIUIO, NMPEJICTABICHHYIO B Pa3JIMYHBIX
(dopmMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PEalIbHBIX TPOLIECCOB U
3aBUCUMOCTEH, IMPOU3BOAUTH  IPOCTEHUININE  BEPOSITHOCTHBIE  PACUETHI.
3HAKOMCTBO C OCHOBHBIMH IIpUHIHUITIAMA c6opa, aHajin3a U NOpeACTaBIICHUA
JAHHBIX W3 Pa3IMdHBIX cep KU3HM OOIIecTBa W TOCYAApCTBAa MPHOOIIAET
o0ydaromuxcs K  OOIIECTBEHHBIM  HMHTepecam.  V3ydeHwe  OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OPraHU3alMuU 1epedopa U mojcyéra uucia
BapHUaHTOB, B TOM 4YHCIIE, B NPUKIAAHBIX 337adax. 3HAKOMCTBO C OCHOBaMH
Teopun rpadoB co3MaéT MaTeMaTHYeCKUH (QyHAaMeHT st (HOPMHpPOBAHUS
KOMIIETEHIINH B 00JacTn MH(OOPMATHKH U IH(POBEIX TexHoJoruid. [Tommmo
9TOro, TMpH W3YYCHWH CTATHCTHKH W BEPOSTHOCTH  00OTaINaoTCs
TIPEACTABICHUS] YYAIIUXCS O COBPEMEHHOW KapTHHE MHpa M METOAaX €ro
nccienoBanus, (HOpMHUPYETCs IOHNMAHNUE POJU CTATHCTHUKM KaK HMCTOYHHKA
COIMAIBbHO  3HAYMMOW  HMHGOpPMAIMM M 3aKJIAABIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHHSI.

B cooTrBercTBHM € JAHHBIMH LEJISIMH B CTPYKTYpPE IIPOTPaMMbl y4eOHOTO
Kypca «BeposiTHOCTD " CTaTHCTHKA» OCHOBHOH IKOJIBI
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BBIJICJICHBI CIIEIYIOLIME COAEPKATEIbHO-METOANYECKUE JIMHUU:
«[IpexncraBieHue NaHHBIX M ONMCATENIbHAS CTATUCTUKA»; «BeposiTHOCTHY;
«DneMeHThl KOMOMHATOPHUKNY; «BBenenue B Teoputo rpadosy.

Conmepxanne smHHM  «lIpencraBienue  JaHHBIX M OIMCATeIbHAs
CTaTUCTHKA» CIY)KUT OCHOBOM JUIi (DOPMHUpPOBAHMSA HABBIKOB pPabOTHI C
nH(pOpMaUen: OT YTEHUS ¥ MHTEPIPETAluy HH(OPMALIH, [IPEICTaBICHHOM B
TabNMUIax, Ha qUarpaMMax W rpadukax g0 cOopa, IpeACTaBICHUS U aHAIH3a
JaHHBIX C HCIIONB30BAaHHEM CTATHCTHYECKHX XapaKTEPUCTHK CPEIHHUX |
paccenBaHus. PaboTas ¢ JaHHBIMH, OOyYalOIIMeCs YdYaTcsi CUHUTHIBATH U
HHTEPIPETHPOBaTh JNAaHHbIC, BBIABUTATh, apryMEHTHPOBAaTb M KPHTHKOBAThH
NpOCTEHIIE THIOTE3bl, PA3MBIIUIAT HaJg (aKTOpaMH, BbBI3BIBAIOIIUMUI
W3MEHUYHMBOCTh, ¥ OLICHUBATH WX BIMSHHE HA pacCMaTPHBACMBbIC BETUUMHBI U
TIPOLIECCHL.

VIHTYUTHBHOE NPEACTABICHUE O CIyYailHOW W3MEHUYMBOCTH, HCCIICIOBAHUEC
3aKOHOMEPHOCTeH M TEHACHIMH CTAaHOBHUTCS MOTHBHPYIOLICH OCHOBOW JUIst
W3y4eHUs] TEOpUH BEpOSTHOCTEH. bonbnioe 3HaueHuwe 31ech  MMEIOT
MPAaKTHYECKUE  3aJaHus, B  YaCTHOCTM  ONBITBl C  KIACCHYECKUMH
BEPOSITHOCTHBIMH MOJICIISIMU.

[ToHsiTve BEpOSITHOCTH BBOJMTCS KaK Mepa IMPaBJONOA00WS CIIydaiHOro
coObiTus. Ilpu M3ydyeHun Kypca oOydaromiuecsi 3HaKOMSITCS € MPOCTEHIIMMHU
METOJlaM{ BBIYMCIICHHSI BEPOSITHOCTEH B CIy4allHBIX OKCIEPUMEHTaX C
PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU HUCXOJaMH, BEPOATHOCTHBIMU 3aKOHAMMU,
NO3BOIAIOIIMMU CTaBUTH U pElIaTh 60_]'166 CJIOKHBIC 3aJa4u. B KypC BXOIAT
Ha4daJIbHbIC TIIPEACTABJICHUA O CJ'Iy'-IaFIHbIX BCIIMYMHAX W HUX YHCIIOBbLIX
XapaKTepUCTHKAX.

Taxke B paMKax 3TOr0 Kypca OCYIIECTBISAETCS 3HAKOMCTBO 00y4arOMIUXCs
C MHOXXECTBAMH M  OCHOBHBIMH  OIEpalMsIMH  Hall MHOXECTBaMH,
paccMaTpUBAlOTCA NPHUMEPhl NPUMEHEHHs Ul pelIeHHs 3agad, a TaKke
HCIIONB30BAaHUS B JPYIMX MAaTEeMaTHYECKUX Kypcaxy y4eOHBIX IpeaMerax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 wmaccax wu3y4aercs Kypc «BeposSTHOCTP M CTaTUCTHKA», B
KOTOpBIH BXOmsT paszensl: «lIpencraBieHre JaHHBIX W ONUCATENbHAs
CTaTHCTHKa»; «BeposTHOCTHY; «DJIeMeHThl KOMOMHATOPUKNY; «BBeneHue B
TEOPHIO TpagoBy.

Ha wusydyenue paHHOrO Kypca OTBOAMT 1 y4eOHBI Yac B HEJETIO B
TEUEHUE KXKAO0ro roma odydenus, Bcero 102 ydaeOHBIX daca.
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COAEPKAHUE VYYEBHOI'O KYPCA (IO TIOJAAM
OBYYEHMUA)

7 xnace

[pencraBienue TaHHBIX B BUJIE TAOIUIL, THarpaMM, rpaduKoB. 3aronHeHue
TaONuI, YTEHWE M IOCTPOCHHUE JHMarpaMM (CTOJOMKOBBIX (CTOJIOYATBIX) |
KpyroBbiX). UreHue rpauKoOB  peajbHBIX IpOIECccOB.  V3BieueHue
nHopmManuK W3 JuarpaMM M TaOJIUIl, MCIOIBb30BAHUE W HWHTEpPIpETaIHs
JAHHBIX.

OmnucartenpHasi CTaTHCTHKA: CpeiHee apu(MeTHYecKoe, MequaHa, pa3Mmax,
HauOoJblIee M HAMMEHbIIEe 3HAaUCHUST Habopa YHMCIOBBIX JaHHBIX. [IpuMepsr
ciiy4yallHOM MU3MEHYMBOCTH.

CrnyqalfHBIN 3KCTIepUMEHT (OMBIT) U ciIydaifHoe coObITHe. BeposTHOCTh M
yacTtoTta. Pomb MajoBEpOSTHBIX M MPAKTUYECKH JIOCTOBEPHBIX COOBITHH B
npupoje u B o0mecTse. MoHeTa 1 UrpajibHast KOCTbB TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenmenp BepmuHBL. Ymcimo pédep m cymmapHas
crenens BepmuH. [IpeacraBnenue o cBsazHoctu rpada. Lenn u nukist. [yt B
rpadax. O6xon rpada (3tnepoB myTs).IIpencraBienue 06 OpHUEHTHPOBAaHHOM
rpade. Pemenme 3amaduc moMormsio rpados.

8 xnacc

[lpencraBienue JmaHHBIX B BHJE TaOJMI, JAWarpamM, rpagHKoB.
MHOXECTBO, DJIEMEHT MHOXKECTBA, ITOJMHOKECTBO. Onepauu  Haj
MHOXKECTBaMH:  OObEJMHEHHE, IepecedeHue, pomnonHeHune. CBoiicTBa
omepanuii  HaJg ~ MHOXXECTBAMH:  MEPEMECTHTENbHOE,  COYETaTeNbHOE,
pacnpenenuTenbHoe, BKJIFOUCHHSI. Hcnonb3oBanue rpaguyeckoro
NPE/ICTABICHUST MHOXECTB ISl ONMUCAHUS peaibHbIX
HPOLIECCOB U SIBIICHUH, PY PEILICHNH 3a/1au.

W3mepenue paccenBaHus JaHHBIX. J[MCTiepcust M CTaHIapTHOE OTKIOHEHHUE
YHCIIOBBIX HaOOpOB. [lnarpamMma paccenBaHMsL.

OneMeHTapHbIE COOBITHA ciydaiiHOrO ombita. CirydaifHble COOBITHS.
BepostHOCTH  cOOBITHIL. ONBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
cobpiTisaMu.  CrydaiiHpiif  BeIOOp. CBsI3b  MEXAY MaJOBEPOSTHBIMH U
MPaKTHYECKU JOCTOBEPHBIMU COOBITHUSAME B IPHUPOJE, OOLIECTBE U HayKe.

HepeBo. CBoiicTBa JepeBbEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHHE
BUCSYCH BEpIIMHBL, CBS3b MEXKAY YHCIOM BEpPIIMH W YUCIOM pEbep.
[lpaBmio  ymHOXeHus.  Pemenwe 3amad ¢ moMompo  rpados.
[IporuBononoxxubie  coObITHA. Jmarpamma Oiimepa. OObenuHeHWE U
nepecedeHne coObIThil. HecoBmectHbie coObITHA. DopMyna CIOKCHUS
BEPOSTHOCTEH. YcnoBHas BEPOSITHOCTb. [Mpasuio YMHOKEHHS.
HeszaBucumbie coObiTHs. [IpencraBineHne SKcCriepUMEHTa B BHJC JEpeBa.
Pemrenne 3amady Ha HaxXOXKJCHHE BEPOSITHOCTEH C MOMOIIBIO JiepeBa
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CIIy4allHOTO 3KCIIEPUMEHTa, Juarpamm Oinepa.

9 kiacc

[lpencraBienne [aHHBIX B BHAE TalOmui, [auarpamMM, TpadHKOB,
MHTEpIpeTaLys JaHHBIX. UTeHHE U MOCTpoeHUe TabnuI, Juarpamm, rpadukos
10 peabHBIM JaHHBIM.

IlepectanoBkn u  ¢akropuan. CodueTaHWs © YHCIO  COYCTAHHIA.
Tpeyromprauk [lackams. Pemenne 3a1a4 ¢ HCONb30BaHUEM KOMOWHATOPUKH.

I'eomerpuueckas BeposiTHOCTb. CiydaifHBI BBIOOp TOYKM M3 (UIYpHI Ha
TUIOCKOCTH, M3 OTpe3Ka M U3 IyT'H OKPYKHOCTH.

Ucnerranne. Yenex un Heynada. Cepusl UCOBITAaHUH O MEPBOro ycrexa.
Cepust ucnbiTanuii bepaymm. BeposTtHocTH coOBITHIT B CepuM HCHBITAHUNA
Bepuynnu.

CrnydaliHasi BeIMUMHA M paclpejelieHHe BeposTHOCTeH. Maremarudyeckoe
oxunanue M jgucnepcus. Ilpumepsl MaTeMAaTHUECKOTO OXHMIAHHUA KAk
TEOPETUYECKOr0 CPEAHEro 3HaueHUs! BeIMYMHBL. MaTeMaTHuecKkoe OXKHUJIaHUe
U AUCHepCcust cirydyailHOM BeTUYHHBI
«4HUCIO YCIEXOB B CepUM HUCHbITaHUN bepHymmm».

IMonatue o 3akoHe OOJNBIINX 4YHCeld. [I3MepeHHE BepOATHOCTEH C
MOMOIIIBI0 4acToT. Poib M 3HaueHHe 3aKkoHa OOJBLIMX YKMCET B NPHUPOJAE H
oO1ecTse.

INVIAHUPYEMBIE INPEAMETHBIE = PE3YJIbTATBI
OCBOEHUsI TIPUMEPHOUM PABOYEHN ITPOI'PAMMBI
KYPCA (IIO 'OJAM OBYYEHMUSI)

[IpenmeTHbIE pe3ysbTaThl OCBOCHUS Kypca «BeposTHOCTD M CTaTHCTHKA» B
7—09 xiaccax XapaKTepU3yIOTCs CIICAYIONIMMU YMCHUSIMH.

7 KJi1ace

— Yurats uHPOPMAIIMIO, MPEACTABICHHYIO B TaOIMIAX, HA JHArpaMMax;
MPEACTABISTh JaHHbIE B BHJE TAOJHIl, CTPOUTH AMATPaMMbI (CTOJIOMKOBbIC
(cTombuaThIe) U KPYTrOBEIE) IO MACCHBAaM 3HAUCHUH.

— OnucelBaTh W HWHTEPIPETHPOBATh pPEaJbHBIC YHCIOBBIC JaHHBIE,
Mpe/ICTaBICHHBIC B TAOMUIAX, HA AUarpaMMax, rpapukax.

— Hcnons3oBath JJIA OITMCaHUs JaHHBIX CTATUCTHUYCCKUC
XapaKTCPUCTUKU: CPEAHEEC apI/I(l)MeTI/I‘{eCKOG, M¢C€IHaHa, HauOOJIbIIIEE U
HaMMCHBIIICC 3HAYCHU, pa3sMax.

— MMetp npeacrapiieHye o ciayyailHOW M3MEHYMBOCTH Ha pUMeEpax LieH,
(pm3MUECKNX BEINYNH, aHTPOIIOMETPHUIECKUX TAHHBIX; NMETh TIPE/ICTaBlICHHE
0 CTaTUCTHYECKON yCTOHNYMBOCTH.
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8 kiace

— W3Bnekath W T1peoOpa3oBbIBaTh WH()OPMAIUIO, TMPEACTABICHHYIO B
BUC TaONHWIl, TuarpaMM, rpauKoB; MPEACTABIATH NaHHBIC B BHIC TaOIMIL,
JIrarpamMm, rpauKoB.

— OnucelBaTh JaHHBIE C TOMOIILI CTATHCTHYECKUX I1OKa3aTellei:
CPEIHMX 3HAUYEHUI M Mep paccenBaHUs (pa3Max, JUCIEPCHs U CTaHAAPTHOE
OTKJIOHEHHE).

— HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHWH W 4YacTOTHI COOBITHH, B TOM
YHCIIE 110 Pe3yJIbTaTaM U3MEPEHUH 1 HAOII0ICHUH.

— HaxomnuTe BepoOSTHOCTH CIydailHBIX COOBITHII B OIBITAX, 3HAS
BEPOATHOCTU 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCIE€ B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHAML.

— Hcnonp3oBaTh  rpaduyecKkue  MOJENM:  [EPEBO  CIy4alHOro
SKCIEPUMEHTA, TUarpaMMbl Dinepa, YuciIoBasi mpsiMast.

— OHepI/IpOBaTL IIOHATHAMU. MHOXECTBO, ITOAMHOXKECCTBO, BBbIIIOJIHATH
onepanu Had MHOXECTBAMMU! O6’LCI[I/IH6HI/I€, nepeceycHue, AOIOJIHCHUC,
NEPEHUCTATD 2JIEMCHTBI MHOXKCECTB; IIPUMCHATH CBOIiCTBa MHOXKECTB.

— Hcnonp3oBaTh Tpaduueckoe NPEICTABICHHE MHOXECTB M CBs3EH
MEXKIYy HHUMH JUIS ONFCAHUS MPOIIECCOB W SBICHHWH, B TOM YHCIE MpHU
pemIeHnn 3aad U3 APYruxX y4eOHBIX MPEIMETOB M KypCOB.

9 kJiacce

— W3Bnekath W mpeoOpa3oBbIBaTh WH()OPMAIMIO, MPEACTABICHHYIO B
Pa3UYHBIX UCTOYHHKAX B BHUIE TAOIHII, JHarpaMM, rpadukoB; MpeCTaBisTh
JAHHBIC B BUJIC TAOJIHII, THArpaMm, rpauKoB.

— Pemate 3agaun OpraHu30BaHHBIM r[epe6op0M BAapHaHTOB, a TAaK¥XEC C
HCII0JIb30BaAHUECM KOM6I/IHaT0pHLIX IMpaBuJI U METOIOB.

— Hcnonp3oBath OIIUCaTCIIbHBIC XapaKTCPUCTUKHN JUIA MaCCHUBOB
YHCIIOBLIX JaHHBIX, B TOM YHCJIC CPEAHNEC 3HAUCHNS 1 MCPbI PACCCUBAHUS.

— HaxomuTh 4YacTOTHl 3HAYEHWH W YaCTOTHI COOBITHS, B TOM 4YHCIIE
MOJIB3YSCh PEe3yIbTaTAMH MTPOBEIEHHBIX U3MEPEHNUI U HAOTIOICHUH.

— HaXO,HI/ITL BEPOATHOCTU CHy‘IafIHBIX COOBITHH B HU3YYCHHBIX OIIbITAX, B
TOM YHCJIC B OIIbBITaX C PaBHOBO3MOXHBIMU 3JIEMCHTAPHBIMU CO6LITI/I$IMI/I, B
cepuax HCHBITAHUN J0 IICPBOro ycCricxa, B CEpUAX HCHBITAHUI BepHyﬂJ'II/I.

— Vmers mpencTaBieHHE O CIydaliHOW BEJIWYMHE M O pacHpenesieHUn
BEPOATHOCTEH.

— Wmers mpezacTaBieHne O 3aKOHE OOJBIINX YHCEN KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIyYalHOW W3MEHUYMBOCTH M O POJM 3aKOHA OONBIIHX
YHUCeNl B MPUPOJIE M OOIIeCTBE.
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA(IIO T'OJAM OBYYEHUS)

7 xmacc (34 49)

Ha3sBanue
pa3nesa OcHoBHOe cojiep:kaHue XapakTepHCTHKA JeSITeJIbHOCTH 00y4aromuxcst
(TemMbl) (YucI0
4acoB)
[peacrasienue [IpencraBnenne naHHBIX B TaOIHLAX. OcBauBaTh €1nOCOObI NPEICTABICHUS CTATUCTHYECKUX
JTAHHBIX [IpaxTrueckue BBIUHCIICHUS o JIAHHBIX M YHCJIOBBIX MACCHBOB C IIOMOILBIO TAOIHI[ U
(7 9) TaOJUYHBEIM JaHHBIM. M3BieueHuwe u JMarpaMM C HCIOJb30BAaHMEM AaKTYaJbHBIX M Ba)KHBIX

UHTEeprpeTanuss TaOMUYHBIX JTaHHBIX.
[Mpakrnueckas padora

«Tabmuis.

I'paduyeckoe mpeacTaBiIeHHE TaHHBIX

B BHJE KPYIOBBIX, CTOJOMKOBBIX
(cronbuareix) amarpamMM. YreHne wu
HOCTpOCHHE  auarpamm.  I[Ipumepsr
JeMorpadguuecKux JTHarpamMm.

[paktuueckas padota «/Iuarpammbi»

JAHHBIX (OeMorpad)uuecKkue JaHHbBIC, IPOU3BOACTBO
IPOMBIIIICHHON U CEJIbCKOXO3SHCTBEHHOW MPOIYKIIHMH,
00IIECTBEHHBIE U IIPUPOIHEIE SIBIICHYIA).

H3zyuyarb Meroabl pabOTBl ¢ TaOMMYHBIMH |
rpa)M4eCKUMH MPEJICTABICHUSIMU JAHHBIX C MOMOIIBIO
U (POBBIX PECYPCOB B X0O/€ IPAKTUIECKHUX padoT
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OnucareabHas
CTAaTHCTHKA
(8w

UYucnossle Habopel. Cpennaee
apru(pMeTHIECcKoe.

Menunana yucioBoro Habopa.
YCTOWYMBOCTS MEHAHEL.
[paktnueckas pabdora «CpenHue
3HAYCHUSY.

HawnbGonplree 1 HanMeHbIIIee 3HAYCHUS
4rciIoBoro Habopa. Pasmax

OcBanBaTh MNOHSTHA: YHCIOBOM Habop, Mepa
LEHTPaJIbHOW TEHACHIMH (Mepa LEHTpa), B TOM YHCIe
cpenHee apudMETHUECKOE, MEIaHa.

OnuchbIBaTh CTaTUCTHYECKHE JAHHBIE C ITOMOIIBIO
cpelHero apudMeTHYecKoro M MeJuaHbl. PemraTsb
3a/1a4H.

H3yuathb cBoiicTBa CpeHUX, B TOM YHCJIE C IIOMOIIBIO
IU(POBBIX PECYPCOB, B XOJ€ MPAKTHUECKIXPAOOT.

OcBauBaTh NOHATHA: HauOoOJblIee W HaMMEHBIIEE
3HAYCHHUsI YMUCIIOBOIO MAacCHBa, pa3Max.

Pemars 3agaun Ha BbIOOp crocoba OMMCaHMS JaHHBIX
B COOTBETCTBHM C MPHUPOJOW [AHHBIX M [EISIMH
HCCIIEIOBAHMUS
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IIpoooncenue

Ha3zBanue
pasaena OcHOBHOe coJep:KaHHe XapaKTepuCTHKA JeITeIbHOCTH 00y4aloLuXcs
(TemMbl) (4ucI0
4acoB)
Cuayuaiinas CorryuaiiHasi HI3MEHYNBOCTD (IIPHMEPHI). OcBanBaTh NMOHATHS: YaCTOTa 3HAYCHHH B MaccUBE
U3MEHYHBOCTh YacToTa 3HaYEHMH B MacCUBE JAHHBIX. JAHHBIX, TPYIIHPOBKA JaHHBIX, THCTOTPaMMa.
(6 v) I'pynnupoBka. ['uctorpaMMsl. Crpourpb U aHAJIM3HPOBATH TUCTOTPaMMBl,

[Ipaktnueckas pabora «CiyyaiiHas
H3MEHYHBOCTD)

NOAOMPATH TIOAXOALIMI 1Iar IPYIITUPOBKH.
OcBauBarh rpaduyeckue MPEICTABICHUA Pa3HBIX
BUJIOB CIIy4allHOW W3MEHYMBOCTH, B TOM YHCIE C
MOMOLIBI0 HU(POBBIX PECYPCOB, B XOJ€ MPAKTHYCCKOIT
paboTsI

BBenenue B
Teopurrpagos
(49

I'pad, BEpUINHA, pebpo.
[IpencraBaeHne 3afayd C IIOMOLIBIO
rpadpa.  Crenenn (BaJIGHTHOCTB)

BepmuHBL Yncno pédep U cymMMapHas
creneHb BepuvH. Llens n nuki. Ilyts
B rpade. IIpencraBienue o CBSI3HOCTH
rpada. O6xox rpada (3HnepoB MyTh).
IIpencraBnenne 00 OPUEHTHPOBAHHBIX
rpadax

OcBauBatb nouaTusi: rpad, BepmmHa rpada, pedpo
rpada, crerneHb (BaleHTHOCTh BEPIINHBI), HETbH UKL
OcBanBaTh MOHSITHS: IYTb B Tpade, dHIEPOB IyTh,
obxon rpada, OpHEHTHPOBAHHEINA Tpad.

Pemarp 3aa4u Ha MOMCK CyMMBbI CTENEHEH BEpIIMH
rpada, Ha ToMCK oOxonma rpada, Ha IIOHCK ITyTed B
OPHEHTHPOBAHHBIX rpadax.

OcBanBaTh cnoco0bl MPEACTAaBIEHUS 3a4ad U3 Kypca
IreOpbl, TEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTUX
MIPEAMETOB C TIOMOMIBIO TPaoB (KapTHl,
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CXEMBI, PIEKTPHUECKUE IeNH, (yHKIIHMOHAIBHBIS
COOTBETCTBHSI) Ha MPUMEPax

BepositrHocTh U
4acToTa cJIy4aiiHoro
CcOOBITHS

CnydaifHplii  OmBIT W CIy4ailHOE
cobeiTie. BeposTHOCTH M yacToTa
coObiTHs. Poib  MaslOBepOSITHBIX M

OcBauBaTh NOHATHUS: CIy4alHBIN ONBIT U CilydaifHOe
COOBITHE, MAJIOBEPOSTHOE U MPAKTUUYECKH TOCTOBEPHOE
coObITHE.

(4 9) MPaKTUYECKU JOCTOBEPHBIX COOBITHI B M3y4yaTh 3HAYMMOCTH MAJOBEPOSITHBIX COOBITHH B
mpupozne ¥ B obOmectBe. MoHeTa u mpupoae U oOIIecTBE HAa BAXHBIX NpUMeEpax (aBapuw,
UrpanbHas KOCTh B TEOpUH HECYacTHbIE ciyJam, 3alura MePCOHAIBHOM
BEPOSITHOCTEH. nHpopMarmy, repeada JaHHBIX).
IMpakTtnueckas ~ pabora  «Yactora H3y4aThb posb KIaCCHYECKNX BEPOSITHOCTHBIX MOJeTeH
BBITIAJICHUST OpIIay (MOHeTa, urpanpHasi KOCTh) B TEOPHUH BEPOSITHOCTEIA.
Ha6aionaths m M3y4aThb 4acTOTy COOBITHI B IPOCTHIX
9KCIIEPIMEHTAX, B TOM YHCJIE C MOMOIIBI0 IH(PPOBBIX
PECYPCOB, B XOZI€ MPAKTUUECCKON PabOThI
O0o0ueHne, [Ipencrasnenue JTAHHBIX. IMoBTOPSITH U3yYeHHOE U BBICTPAUBATH CHCTEMY
KOHTPOJIb OmnncarenbHast CTaTHCTHKA. 3HAHUH.
5w BeposTHOCTBCITy4aliHOTO COOBITHS Pemiars 3agaym Ha IpeACTaBICHME U OIMCaHHE

JAHHBIX C TIIOMOIIBK M3YYCHHBIX XapaKTEpPHCTUK.
O0cyxnaTb npuMepbl CIly4aifHBIX ~ COOBITHH,
MaJIOBEPOSATHBIX M TIPAKTHYECKH  JOCTOBEPHBIX
CIly4alHBIX COOBITHM, UX POJAM B NPHUPOJEC M KU3HU
4eJI0BEKa
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8 kmacc ( 34 u)

Ha3Banue
pa3nena
(Tembl) (UnciI0
4acoB)

OcHoBHOe cojiep:kaHue

XapakTepucTHKA JeSITeJIbHOCTH 00y4Yarolmuxcst

IloBTOpenne Kypca [pencrasnenne JIAHHBIX. IloBTOPATH H3y4eHHOE U BBICTPAUBATBL CHCTEMY
7 kJaacca OnucatenbHas CTaTUCTHUKA. 3HAHUH.
(4 9) CrnyuaiiHas wu3MeHuMBOCTb. CpenHue Pemars 3agaum Ha [peicTaBlICHUHE U ONUCAHUE
YHCIIOBOTOHA0O0PA. JAaHHBIX C TOMOIIBI0 H3YUCHHBIX XapaKTEPHCTHK.
Caydaitable coObiTus. BepostHocTH n Pemarn 3agaum Ha IpecTaBlIeHHE IPYNIIMPOBAHHBIX
yactoTel.  Kiaccuueckue — monenu JTAHHBIX U OTIMCAHKE CITy4aiHO! N3MEHUYNBOCTH.
TEOPUH BEPOSTHOCTEH: MOHeTa W Pemars 3agaun Ha OmpeieNeHHE YaCTOTHI CITydalHBIX
urpaigbHas KOcTh COOBITHH, 00CYXKIEHIE TPUMEPOB CITYJalHBIX COOBITHIA,
MQJIOBEPOSITHBIX W TNPAaKTHYECKH  JJOCTOBEPHBIX
CIly9aifHBIX COOBITHH, WX POJIH B TNPHPOJEC U IKHU3HU
YyeJoBeKa
OnucareabHas OtxnoneHns. Jlucmepcus 4YHCIOBOTO OcBauBaTh NOHSATHUSA: HUCIEPCHsS M CTAHAAPTHOE
CTATHCTHKA. HaOopa. CraHzapTHOE OTKIOHEHHE OTKJIOHCHHE, WCIOJIb30BaTh ITH XapaKTEPUCTHKU JUIS
PaccenBanue 4gpcIoBOro  Habopa.  Jlmarpammel OITMICaHUS PACCEHBAHUS JAHHBIX.
JaHHBIX paccenBaHU BbiaBHraTh rumoresbl 00 OTCYTCTBHM WM HaIHIHU
(4 q) CBSI3M MO JIarpaMMaM pacCerBaHUsL.

CTpOI/ITL JuarpaMmbl pacC€UBaHUA I10 HUMCIOIHUMCS
JAaHHBIM, B TOM YHMCJIC C TIOMOIIBIO KOMITBIOTEPA
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MHo:kecTBa
(4 9)

MHOXeCTRBO, TOJIMHOKECTRBO.
Onepanuu HaJ MHOYKE€CTBAMU
00beIuHEHHE, repeceyeHue,
JTOTIOJTHEHHE.

CpoiicTBa orepanuit HaJ
MHOKECTBAMHU: MePEMECTUTEIBHOE,

COYETATCJIIbHOE, PpaCIpeaCIUTECIIbHOC,
BKJIFOYCHHA.

I'pacduueckoe IpECTaBIICHIE
MHOXECTB

OcBanBaTh MOHSITHSI: MHO)XECTBO, DJIEMEHT MHOKECTBA,
TIOZIMHO>KECTBO.

BbInoJHATH onepanuu Hal MHOXECTBAMH:
o0beIMHeHNE, TIePeceUCHHE, JOMOIHEHHUE.
Hcnoab3oBaTh CBOICTBA: MEPEMECTHTEIIBHOE,
COYETATEeIbHOE, PACTIPEACIUTENIBHOE, BKIFOUCHNS.
Hcnoab3oBarh rpaguyueckoe NpeacTaBlIcHue

MHOXKECTB IIPU OIFCAHUH PEATBHBIX MPOIECCOB H
SBJICHUH, MPU DEIICHUM 3afad Hu3 JIPYruxX ydeOHBIX
MPEIMETOB U KypCOB
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BepositHoC
b
cjaydaiHor
0 co0bITHS
6w

DieMeHTapHbIe COOBITHS.
CryyaiiHbie COOBITHS.
bnaronpusitcTBytonme

3JIeMEHTapHbIe COOBITHS.

BepositHocTH CcOOBITHIL. ONBITHL C
PAaBHOBO3MOYKHBIMH
JNIEMEHTAPHBIMU
Ciry4yaiiHbIH BBIOOD.
[Ipaktnueckas padora «OTBITH C
PABHOBO3MOXKHBIMH
JNIEMEHTapHBIMU COOBITHSIMID)

COOBITHUSIMH.

OcBauBaTh MOHATHUSL: JIEMEHTAPHOE COOBITHE, CITy4YaliHOE
COOBITHE KaK COBOKYITHOCTh  OJarompUsITCTBYIOIIHX
SIIEMEHTAPHBIX COOBITHI, pABHOBO3MOYKHBIC DJICMEHTAPHEIC
COOBITHSI.

Pemars 3amaum Ha BBIYHCICHHUEC BEPOSTHOCTEH COOBITHI
10 BEPOATHOCTSM D3JEMEHTAPHBIX COOBITHH CIy4aifHOTO
OIIBITA.

Pemars 3a1a4n Ha BBIYHCIICHUE BEPOSTHOCTEH COOBITHI B
OIIBITAX c PaBHOBO3MOKHBIMH AIIEMEHTAPHBIMHI
COOBITHSAMH, B TOM YHCJIE C IOMOIIBIO KOMITBIOTEpA.
IIpoBoaMTL M M3y4YaThb ONBITHI C PABHOBO3MOXKHBIMHU
SIIEMEHTAPHBIMH COOBITHSIME (C HCIIOJNIB30BAHUEM MOHET,
UTpaJbHBIX ~ KOCTEH,  APYrHX  Mozeneil) B Xoxe
MPaKTHYCCKON PaboThI

BBenenne B TEeopuIo

rpagoB
(4w

JHepeso. CaoiicTBa nepeBa:
€/IMHCTBEHHOCTb MyTH,
CYyILIECTBOBAHHE BUCSTYCH
BEpIINHEI, CBS3b MEXIY HYHCIOM

BepLIMH U yucioM pédep. [Ipasuno
YMHO)KEHHUS

OcBauBaTh MNOHATHS: JepeBO Kak rpad Oe3 MLHUKIA,
BUCSYasl BEpIUMHA (JIMCT), BETBb JAEpeBa, MyTh B JEPEBE,
JMaMeTp JiepeBa.

Hzyuath cBoiicTBa JepeBa: CyIIECTBOBAHUE BHUCAYEH

BEPILIMHBI,  C€IMHCTBEHHOCTh  NyTH  MEXKIY  JABYMs
BEpIINHAMH, CBS3b MEXJy YHCIOM BEPUIIMH ¥ YHCIOM
pEdep.

Pemiarp 3aga4Mm Ha NOUCK M IEPEUUCIEHUE IIyTed B
JiepeBe, OIpeeeHre Yucia BepIIMH Win péoepB aepese,
00xox OMHApHOTO JepeBa, B TOM YHCIIC C HMPHMEHEHHEM
MIPaBHIA YMHOMXKEHHS
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IIpoooncenue

Cayyvaiinble IIporuBononoxkHOE coOBITHE. OcBanBaTh MOHSITUS: B3aHMHO IPOTHBOIOJOKHBIE
cooBITHS Juarpamma Diinepa. OO0benuHeHnE U COOBITHS, OTEPAlA HAaJ COOBITUAMH, OOBEIAUHECHHE U
(8 u) nepecedenue coosTnii. HecoBmecTHBIC nepecedeHue coOBITHI, quarpamma Ditnepa (Ditnepa—
COOBITHS. Dopmyna CITOXKEHHS Benna), coBMecTHBIE U HECOBMECTHBICCOOBITHSI.
BepositHocTel. [IpaBuino yMHOKeHMs H3yuyatb TeopeMbl O BEpPOATHOCTH OOBEIUHEHHS OBYX
BEPOSTHOCTEH. VYcnoBhas COOBITHH ((HOPMYITBI CITOKEHHS BEPOSITHOCTEH).
BEpOATHOCTh. HezaBHCHMBIE COOBITHS. Pemarp 3agaum, B TOM dYHCIIe TEKCTOBBIC 337aud Ha
[IpencraBnenue CIly4aiiHOTO ONpeJIeIeHNE BEPOSTHOCTEH 00beAMHEHUS u
JKCIIEpUMEHTA B BUJE JepeBa nepecedeHust COOBITHII ¢ MOMOIIBIO YHCIOBOH HPSIMOIA,
marpamm Dinepa, GopMyITbl CIIOKEHHS BEPOSITHOCTEH.
OcBanBathb TIOHSITHS: MPaBUIIO YMHOXKEHHUS

BEPOATHOCTEH, YCIIOBHAsi BEpPOSITHOCTh, HE3aBHCHUMBIE
COOBITHSL ICPEBO CITy4aiHOTO OIIBITA.

Hsyuyarb cBoiicTBa (ompeneneHHs) HE3aBUCHMBIX
COOBITHH.

Pemarb 3aja4d Ha OIPE/CICHHE M HCIIONB30BAHNE
HE3aBHCUMBIX COOBITHIA.
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Pemarp 3a7aun Ha NOUCK BEPOATHOCTEH, B TOM 4HUCIE
YCIOBHBIX, C HCIIOJIBb30BAHHEM JEpeBa CIydaifHOTO
OITBITA

O0o0meHue,
KOHTPOJIb
(49

[IpencraBnenue JIAaHHBIX.
OmnncarenbHass cTaTUCTHKA. [ padsl.
BeposiTHOCTE  CITydaifHOTO ~ COOBITHSA.
DneMeHTbl KOMOMHATOPHKH

IMoBTOPATHL M3ydeHHOE U BBICTPAMBATL CHCTEMY
3HAHUH.

Pemars 3agaum Ha [peicTaBICHUE U ONUCAHUC
JAHHBIX C TIOMONIBIO HM3YYEHHBIX XapaKTEpPHCTHK.
Pemars 3agaun ¢ npuMeHeHHEM TrpadoB.

Pemars 3agaum  Ha  HaxOXIEHHE BEPOSITHOCTH
CITy4aifHOTO COOBITHS IO BEPOATHOCTSIM 3JIEMEHTaPHBIX
COGbITHﬁ, B TOM YHUCJIE B OIIbITaxX ¢ paBHOBO3MOXXHbIMH
2JIEMEHTAPHBIMU COOBITHSIMH.

Pemars 3agauMm  Ha HAXOXKIEHHE BEpOSTHOCTEH
00bCMHEHNST W TIePECEUCHHsT COOBITHH, B TOM YHCIC
HE3aBUCHMBIX, C  HCIIONB30BAaHWEM  TIpadUuecKux
MPEICTaBIEHUI U JIepeBa CIy4allHOTO OIIBITA.

Pemars 3anaum Ha nepedncieHre KOMOMHauU (yucia
NePECTAHOBOK, YHCJIA COYETaHW), Ha HaXOXKICHHE
BEpOSITHOCTEN COOBITHI c MIPUMEHEHHEM
KOMOMHATOPHKH, B TOM YHCIE C HCIOJIB30BAHUEM
TpeyrosibHuka [lackans
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9 knacc ( 34 )

Ha3spanue
pasaea OcHoBHOe cojiep:kaHue XapakTepucTHKA JeSITeJIbHOCTH 00y4Yarolmuxcst
(Tembl) (UnciI0
4acoB)
I[oBTOpenue [Ipencrasienue JTAHHBIX. IloBTOPATH H3ydEeHHOE M BBICTPAUBATL CHCTEMY

Kypca8 kiacca
(4w

OnucatenbHas cratuctuka. Oneparn
HaJx  coObITMaAMHM.  HesaBHCHUMOCTH
COOBITHI

3HAHUM.

Pemars 3amaum Ha [pelCTaBIICEHUE U ONUCAHUE
JIaHHBIX.

Pemarp 3asaym  Ha HAXOXKIEHHE  BEPOSITHOCTEH
OOBCIMHEHNST M TIEPECEUCHHsST COOBITHH, B TOM 4YHCIIC
HE3aBHCUMBIX, C  HCIOJB30BAHHEM  TIpadUUuecKux
MIPEJICTABIEHUN U JiepeBa CIly4yallHOrO OIbITa.

Pemars 3amaum Ha nepevrcieHe KOMOUHAIWIT (drcia
MIEPECTaHOBOK, YHCIAa COYCTAHHWH), HAa HaXOXKICHUC
BEPOSATHOCTEN COOBITHI c MIPUMEHEHUEM
KOMOMHATOPUKHA, B TOM WYHCIE C HCIOIb30BAHHEM
TpeyronbHuka I[lackans
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DJIeMEHTBI
KOMOMHATOPUKHU
(4w

KoMmOHuHaTOpHOE MPaBUIIO YMHOKEHUSL.
[lepecranoBKH. ®daxropual.
CouetaHust M UYHCIO  COYCTAHMUIL.
Tpeyronenuk Ilackans. IlpakTnueckas
paboTa «BBIUNCICHHE BEPOSTHOCTEH C
UCTIONB30BaHIEM KOMOHMHATOPHBIX
(YHKIMI S7IEKTPOHHBIX TAOJIUID

OcBanBaTh MOHATHSI. KOMOMHATOPHOE  IPaBHUIO
YMHOXXCHUS, YIOPSJAOUCHHAsT Tapa, Tpoika OOBEKTOB,
MEPECTaHOBKA, (HaKTOpUaNl YHCIA, COYETAHHE, YHCIIO
coueTaHui, TpeyroiabHuk [lackans.

Pemarp 3amaum Ha NEpPEeUYHCICHHE YIOPSIOYCHHBIX
map, TPOeK, NMepeuncIeHne NepecTaHOBOK M COYETaHUI
3JIEMEHTOB Pa3IUYHBIX MHOXKECTB.

Pemarn 3ajaum Ha TpUMEHEHHE YHCIAa COYCTAHHMIT B
anreOpe (cokpaméHHoe yMHOKeHHEe, OmHOM HbI0TOHA).
Pemarb, npuMeHsi®s KOMOWHAaTOPHKY, 3a/Jaud Ha
BBIYMCJICHUE BEPOSITHOCTCH, B TOM 4HCJIE C IOMOILBIO
QJIEKTPOHHBIX TaOJIHUI B X0/ TPAKTHYECKOHPadOTh

I'eomerpuueckas
BEpPOSITHOCTH

(4w

I'eomerpuueckas BEPOSITHOCTb.
CiryyaliHbIi BEIOOP TOUKH M3 (UTYpHI
Ha IUIOCKOCTH, M3 OTpe3Ka, M3 AyrH
OKpPYKHOCTH

OcBauBaTh MOHSITHE FeOMeTpH‘{eCKOﬁ BEPOATHOCTHU.
Pemars 3amaum Ha HaxOXIEHUE BepOSITHOCTeﬁ B
OIIbITax, NPEACTABUMBIX  KaK BBI60p TOYECK M3
MHOI'OYTI'OJIbHHKA, Kpyra, OTpE3Ka HiIn Ayru
OKPYKHOCTH, YHUCJIIOBOI'O ITPOMEKYTKa
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HUcnpiTan
us
bepuyniu
(6 1)

Hcneitanue. Ycnex u Heynada. Cepust
UCTIBITAHUH 10 TIEPBOTO  ycIexa.
Wcnbitanus bepuyuu. BepositHoctn
COOBITMH B CepUM  HCIBITAHUN
Beprynmu. [Ipaktuueckas padora
«Mcnpitanus beprynnn»

OcBanBaTh NOHATHS. WCIBITAaHHE, dJIEMEHTapHOE
coObITHEe B WHCHOBITaHWU (YyCIeX M Heyaaya), Cepus
UCTIBITAaHUH, HACTYIUICHHE IIEpBOrO ycrexa (Heynauu),
cepust ucnbitaHuil beprysu.

Pemarp 3agauMm  Ha HaxOoXJIEHHE BepOsSTHOCTEH
COOBITHH B CEpUU UCTIBITAHUM 10 TIEPBOTO YCIeXa, B TOM
yicie c [IPUMEHEHUEM (bopmyIsl CYMMBEI
TeOMETPHUYECKOH MPOrPECCHN.

Pemrars 3agayd  Ha HAXOXKJEHHE BEPOSTHOCTEH
JJIEMEHTapHBIX  COOBITMH B CEPHH  UCIIBITAHHH
Bepnymmm, Ha HaXOXJCHHUE BEPOSTHOCTH
ONpEAEAEHHOT0 YUCJIa YCIEXOB B CEPUM HCIBITAHUHN
bepuymun. U3yuyaTs B X01€e nmpakTH4yeckoii padorhl, B
TOM YHCJIC C NTOMOIIBI0 IU(POBBIX pecypcoB, CBOWCTBA
BEPOSITHOCTH B CEPUM UCHbITaHUN bepHysin

Cayyaiin
ast
BeJIMYHHA

(6w

CryyaitHast BEJIMYMHA u
pacpeeneHue BEPOSITHOCTEH.
Maremarudaeckoe OXKHIaHIe u
JUCTIEpCHUsl  CIy4yallHOM — BEJIMYMHBI.
[Tpumepst MaTEeMaTHYeCKOro
OXKHIAHHS Kak  TEOPETHYECKOTO

CPEAHEr0 3HAYCHUABEIINYNHBI.

INonsatne o 3akoHe OONBIIMX YHCEN.
H3mepeHne BEpOATHOCTEN C TOMOIIBIO
gactoT. [Ipumenenne 3akoHa OOIBIINX
qHCcen

OcBoNTbL NOHSAITUSA: CIydaiiHas BETMYMHA, 3HAUCHUE
CITy4alHOW BEJIMUMHBI, PAacIpeielieHIe BEPOSITHOCTEH.
M3yyaTsr ® 06Cy:K1aTh TIPUMEpHl JUCKPETHBIX U
HETIPEePBIBHBIX ~ CIyJallHBIX BEIMYMH  (POCT, BeEC
YeJI0BeKa, YHUCIIEHHOCTh HacelleHus, Jpyrue
U3MEHYMBbIE BEJIMUYUHBI, PacCMaTpUBABILECS B Kypce
CTaTHCTHKH), MOJEIBHBIX  CIyJalHBIX  BEIHYHH,
CBSI3aHHBIX CO CIy4allHBIMH oOmbITaMu  (OpocaHue
MOHETBI, UTPATBHON KOCTH, CO CITy4aifHbIM BEIOOPOMH T.
IL).

OcBanBaTh MNOHATHSI: MaTeMaTHUECKOE OXKHAaHUE
CIly4allHOW BEJIMYMHBI KaK TEOPETUYECKOE CpeaHee
3HaYCHHUE, UCHEPCHUsl CIlydailHON BEINYMHBI KaKaHaJIoT
JIMCTIEPCHH YHCIIOBOTO HAbOpa.
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Pemars 3agaum Ha BBIYMCIEHHE MaTEMaTHYECKOTO
OXKHUJIAHMUA U JUCHEPCUM JUCKPETHOU cilydailHOM
BEJIMYHUHBI [0 33IaHHOMY PacHpeelIeHHIO, B TOM YHCTIe
3aj1a4, CBA3aHHBIX CO CTPAXOBAHHEM U JIOTEPESMH.
3HAKOMHUTBCSI C MaTeMaTHYeCKHM OXXHJIaHHEM U
JMCTIepCHell HEKOTOPBIX paclpeieNeHnil, B TOM dHCIIe
pacnpeneneHus ciaydyaiHON BeIUYUHbI

«UHCIIO YCIEXOB» B CEpUH WCIbITaHHN bepHymm.
M3yuyarp 4dacToTy COOBITHS B  ITOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAX KaK CIy4yalHYIO BEJIUYMHY.
3HaKOMHUTBCSI C 3aKOHOM OobIux gucen (B Gopme
Beprymnmm): mpm OONBIIOM 4YHCIE OIBITOB YacTOTa
coOBbITHS OIM3Ka K €r0 BEPOSTHOCTH.

Pemars 3agaum Ha uH3MepeHHE BepoOsTHOCTEH ¢
[IOMOLIBIO YaCTOT.

OOcyxk1aTh poJib 3aKOHA  OOJNBIIMX  YHCET B
O00OCHOBAaHMH  YaCTOTHOTO  METOAA  HM3MEpPEeHHUs
BEPOSITHOCTEH.

OOcy:kIaTh 3aKOH OOJBLIMX YHCENl KaK IPOSBICHUE
CTaTHCTHYECKOH  YCTOHYMBOCTH B  W3MEHUYHBBIX
SBJICHUSAX, POJIb 3aKOHA OOJBIINX YHCEN B MPHUPOJEHU B
JKM3HH YeJIOBEKa
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O0600menu [Ipencrasienue JIAHHBIX.

e, OmnncarenbHast CTaTHCTHKA.

KOHTPOJIb BeposiTHOCTD  cydaiiHOTO  COOBITHAL.

(10 u) DIIeMEHTbI KOMOMHATOPUKH.
Cayuaiinble BEJIMYHHBI u
pacmpeneneHus

HOBTOpﬂTb HU3YYECHHOC U BBLICTPAUBATL CUCTEMY

3HAHUU.
PemiaTts 3agauyd Ha TMpeACTaBICHHE W ONHCAHHE
JTaHHBIX.
Pemars 3agaum  Ha HaxoXJEHUE BEpOSTHOCTEH

COOBITHH, B TOM YHCJIEC B ONBITAX C PABHOBO3MOXHBIMHU
3JIEMEHTapHBIMU COOBITHSIMH, BEPOSTHOCTEH
OOBCIMHCHHSI M TEPECCUCHHs COOBITHI, BBIUUCIATH
BEPOSTHOCTH B OINBITaX C CEPHAMH CIy4alHBIX
HUCTIBITAaHUH

[Ipu pa3paboTke paboueil mporpaMMbl B TEMAaTHIECKOM
OBUIH YYTEHBI BO3MOKHOCTH UCIIOIh30BaAHUS
AIIEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
SIBIISTIONUXCS y4eOHO0-METOIMIECKIME MaTepraIaMu
(MyJBTUMEIUIHBIE IPOrPAMMBI, SJICKTPOHHBIC YUSOHUKHU
Y 33JJa9HUKH, DIIEKTPOHHBIE OMOINOTEKN, BUPTyalIbHBIC
1a00paToOpum, UTPOBBIE MPOTPAMMBI, KOJJICKIIMH

(P POBBIX 00Pa30BATEILHBIX PECYPCOB),
MCIOJIh3yEMBIMH JIJTsl OOYUEHUST M BOCITUTAHHUS
Pa3NUYHBIX TPYII MOJIb30BATENEH, TTPECTABICHHBIMHU B
ANEKTPOHHOM (I POBOM) BUIC U PEATH3YIOIIMMH
nunaktuyeckue BoamoxHoctu UKT,conepxkanue
KOTOPBIX COOTBETCTBYET 3aKOHO/IATENBCTBY 00
o0pa3oBaHUU.

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ipooonsicenue

HaumenoBaHue pa3ieioB ¥ TeM
Ne n/m
NporpamMmel

KoauuecTBo yacos

KonTtposabsHubie
padoTbI

IIpakTHueckue
padoThI

Bcero

DJIEKTPOHHbIE
(uugposbie)
oOpa3oBare/ibHbIE

pecypcbl

235



bubnuoreka I{OK

. TpencTaBieHHe NaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [{JOK
2 Onucatenbas craTieTika 8 ! https://m.edsoo.ru/7f415fdc
. bubmmoreka [JOK
3 Catysaitas H3MCHHBOCTE 6 ! https://m.edsoo.ru/7f415fdc
Bbubnuoreka [JOK
4 Brenerne B Teopmio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciry4yaitHOro 4 1 bubmuoreka LIOK
COOBITHS https://m.edsoo.ru/7f415fdc
Bubnuorexa [JOK
i 2
6 O0001menne, cucTeMaTH3alys 3HaHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO HACOB IIO 3 ) 5
I[TPOT'PAMME
8 KJIACC
KosauvecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3ieioB U TeM undpoBbie
Ne n/mt P Kontpoabuble | IlpakTnueckue (uhp )
MPOrpamMMbl Bceero oOpa3zoBare/jibHbIE
padoTbI padoThI
pecypcbl
bu6nuoreka [JOK
1 I1 7 4
OBTOpEHHE Kypea f kacea https://m.edsoo.ru/7f417fb2
5 OrnmcarenpHas cTaTiCcTHKA. PaccenBanue 4 bubmmoreka [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubnuoreka I{OK
M 4
3 HowKectsa https://m.edsoo.ru/7f417fh2
bubmuoreka [{OK
4 B i 6 1
CPOATHOCTE CIYHAHHOO COOMITHA https://m.edsoo.ru/7f417fb2
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bubmuoreka I{OK
S Brenenue B Teopmio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoreka [{JOK
6 CoryaaitHbic cOObITH 8 https://m.edsoo.ru/7f417fb2
. bubmuoreka I{OK
7 O06006111eH1Ee, CHCTEMATH3AIUS 3HAHUI 4 2 httos://m.edsoo.ru/7f417fh2
OBIIEE KOJIMYECTBO HACOB IIO 34 5 1
ITPOI'PAMME
9 KJIACC
KosaunvecTBo yacoB DJ1eKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Konrtpoabubie | IlpakTuuyeckue
NnporpamMmal Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
bubnuoreka [JOK
1 I1 4
OBTOpeHHE Kypea 8 Kiacca https://m.edso00.ru/7f41a302
bu6mmoreka [JOK
2 (©) 4 1
DTIEMEHTHI KOMOUHATODHKN https://m.edso00.ru/7f41a302
3 I'eomerpuyeckas BEpOITHOCTh 4 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
4 Henprranus bepryi 6 ! https://m.edso00.ru/7f41a302
. bubmuoreka IIOK
S Crtysaitnas Bemmma 6 https://m.edsoo.ru/7f41a302
bubmuoreka [IOK
6 Obobmene, KoHTpOI: 10 1 https://m.edso00.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB IT1O 34 1 5

I[TPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabnbie | IIpakTuyeckue
n/n Bcero U3y4yeHHus = oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 [IpencraBneHue JaHHBIX B 1 bu6munoreka [JOK
Tabauax https://m.edsoo.ru/863ec1f8
5 [IpakTryeckue BbIYUCICHHUS 110 1 bubamnoreka [IOK
TaOJIMYHBIM JTaHHBIM https://m.edsoo.ru/863ec324
3 H3Bieuenne u uHTEpIpETALIUAS 1 bubnuoreka [JOK
TaOJINYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas pabora "Ta0muibr" 1 1
I'paduueckoe nmpencraBieHne
5 JTAHHBIX B BUJIE KPYI'OBBIX, 1 bubmuorexa LIOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JuarpaMm
q .
o | mmermemonmemnn |
PHMEpHT ACMOTP e https://m.edso0.ru/863ed602
JarpaMm
; [IpakTrueckas pabora 1 1 bubamnoreka [IOK
"Jlnarpammsl” https://m.edsoo.ru/863ed72e
g Uwucnoseie Habopbl. CpeaHee 1 bubnuoreka [IOK
apupMeTHIecKoe https://m.edso0.ru/863ed846
9 Uwucnossie HaOopsl. CpenHee 1 Bbubmmoreka [JOK
apupmMeTHIecKoe https://m.edso0.ru/863ed846
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Menuana 4ucIOBOro Ha60pa.

bub6munoreka [JOK

1
0 Y cTOMYNBOCTh MEAUAHE] https://m.edsoo.ru/863edb3e
1 Menuana yucioBoro Habopa.
Y CTOMYMBOCTh MEIUAHbI
12 [IpakTuueckas padora "Cpeanue bubnuorexa [JOK
3HaueHus" https://m.edso0.ru/863edc6a
Haubonrbiiee 1 HanMeHbIIIee
bu6mmoreka [JOK
13 3HAYEHUS YHCIOBOro Habopa.
https://m.edsoo.ru/863ee07a
Pazmax
Hawubonbiiee 1 HauMeHsbIIIee
14 3HAYEHMSI YHCIIOBOTO Habopa.
Pazmax
HawuGonbiiee 1 HauMeHbIIICE
15 3HAYEHHMsI YMCIIOBOTO Habopa.
Pazmax
KonTponbnas pabora o remam
16 "TIpencraBicHUE TaHHBIX 1 bubmorexa OK
pel 8 . https://m.eds00.ru/863ee390
OnucarenbHas CTaTUCTHKA
17 CrnyyaiiHast ”3BMEHYMBOCTb bubmuorexa LIOK
(mpumepsI) https://m.edsoo.ru/863ee4bc
18 YacroTra 3Ha4YeHU B MAaCCHBE bubmmoreka [JOK
JTAHHBIX https://m.edsoo.ru/863ee69c
bu6mmoreka [IOK
19 Tpynmuposka https://m.edso0.ru/863ee9d0
20 I'ncrorpammsbl
21 I'ucrorpammbl bummorexa LIOK

https://m.edsoo.ru/863eeelc
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[IpakTuyeckas padora

bub6munoreka [JOK

22 "CnyqaifHasi U3MEHYMBOCTH " https://m.edsoo.ru/863eecc8
I'pad, Bepmmna, pedpo.

23 HII))C(Jii)[CTa]]:JIGHI/IG 351;[321/1 c bubmoreia OK

https://m.edsoo.ru/863eef52

MOMOIIBIO Tpada
Crenenb (BaJICHTHOCTb)

24 BepIIuHbL. Yucio péoep u bubmmnoreka [IOK
CyMMapHas CTEIeHb BEPILIHH. https://m.edsoo.ru/863ef0ba
Ilens u 1ukn

enb U uuki. Ilyts B rpage.
25 EPC,I[CTaBJIeHI/Ie }(])TCB}ISI-II)O((}”)[I/I Erbmuorexa [IOK
https://m.edso0.ru/863ef236

rpada

26 [IpencraBnenue o6 bubamnoreka [IOK
OpPUEHTHPOBAHHBIX Ipadax https://m.edsoo.ru/863ef3b2

97 CrnydaliHbIN ONIBIT U CITy4aiHOE bubnuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTh 1 YacTOTa COOBITHSI.

08 Ponb ManoBeposSTHBIX U bubnmnoreka [IOK
MIPAKTUYECKH TOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B IPUPOJIC U B OOIIECTBE
Momera u urpanbpHasi KOCTb B

29 TEOPUH BEPOSITHOCTEH

30 [IpakTuyeckas pabora "Hacrora bubmuorexa LIOK
BbIIaJIcHUs opia' https://m.edsoo.ru/863ef8a8
KonTponbnas pabora rmo remam

31 "CnyqaifHasi ”3MEHYHUBOCTb. 1 bubnuoreka LIOK

I'padsl. BepositHOCTB CitydaiiHOTO
coObITUS"

https://m.edso0.ru/863f0186
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32 [ToBTOpenue, o6o01IeHNE. 1 bubmuorexa LIOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, o6o0IICHHE. 1 bubamnoreka [IOK
OmnucaTenbHas CTaTHCTUKA https://m.edsoo.ru/863efbaa
[ToBTOpenue, obo0IIEHNE.
34 BepostHOCTh cryuaiiHOro 1 bubmmorexa [IOK
p v https://m.edsoo.ru/863efecO
COOBITHS
OBHIIEE KOJIMYECTBO YACOB IT1O 34 5 5
I[TPOI'PAMME
8 KVNIACC
KoimuecTBo yacoB DJIeKTPOHHbIE
Ne Jlara uudposbie
Tema ypoka Koutpoabubie | IIpakTnyeckue
n/n Bcero U3yyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 [IpencraBnenue naHHbBIX. 1 Bbu6mmoreka [JOK
OnucarenbHasi CTaTUCTHKA https://m.eds00.ru/863f029e
) CrnyyaitHast U3MEHYUBOCTb. 1 bu6nuoreka [IOK
Cpennue uucinoBoro Habopa https://m.edsoo.ru/863f03fc
3 Crnydaiinbie coObITHA. BeposTHocTn 1 bubnuoreka [IOK
Y 4aCTOThI https://m.eds00.ru/863f0578
Kitaccnueckue monenu teopun
4 BEPOSITHOCTEH : MOHETA U UTPaJIbHAS 1 Bubmmorexa [IOK
p ' p https://m.eds00.ru/863f076¢
KOCTh
bu6mmoreka [JOK
5 1
OTicToHeHmS https://m.edso0.ru/863f0a50
bu6mmoreka [JOK
1
6 Jlucniepens nciosoro nabopa https://m.edso0.ru/863f0a50
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7 CrangapTHOE OTKIIOHEHHE bubnnoreka [IOK
YHCIOBOro Habopa https://m.edsoo.ru/863f0bfe
8 JlmarpaMMbl pacceBaHUS bubmorexa HOK
p P https://m.edso0.ru/863f0ea6
9 MHOXECTBO, TOJMHOXKECTBO bubmorexa [TOK
» IO https://m.eds00.ru/863f1180
Ornepanuu HaJl MHOKECTBAMU :
10 o0beIMHEHNE, TIEPECCUCHUE bubmorera [IOK
- 11ep ’ https://m.edso0.ru/863f143c
JIOTIOJTHCHHE
11 CaoiicTBa ornepanuii Haj
MHOX€CTBaMU : IEPEMECTUTENBHOE, bubnuoreka [IOK
coueTaTesbHoe, https://m.eds00.ru/863f1784
pacnpeneIuTebHOE, BKIFOUCHHUS
1 I'paduueckoe npencraBieHue bubmuoreka LIOK
MHO>KECTB https://m.eds00.ru/863f198¢
KonTponbHas pabota mo reMam
13 n n 1
CrarucTuka. MHOXECTBa
1 DJyieMeHTapHbIE COOBITHSI. bubnuoreka [IOK
Crny4daiinbie COOBITHS https://m.edsoo.ru/863fldec
bnaronpustcrs ne
15 3neMeHI;a HbIC ZI:6HBIITI/I$[ bubmorexa HOK
P . https://m.edsoo.ru/863f1ldec
BepositHocTH coOBITHI
bnaronpusitcTByromne
16 aneMeHIT)a HBIE ZI:&ITH;[ bubmmorexa [IOK
p L https://m.edso0.ru/863f1f72
BepositHOCTH cOOBITHIA
OMBITH ¢ pAaBHOBO3MOKHBIMU
bu6mmoreka [JOK
17 3JIEMEHTAPHBIMUA COOBITHSIMH.

Crnyyaiinbliit BbIOOp

https://m.edsoo.ru/863f21ca
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OMBITEI C PaBHOBO3MOXHBIMHU

18 3JIEMEHTAPHBIMU COOBITHSIMHU bubmmorera [IOK
. pv ’ https://m.edsoo.ru/863f21ca
CrnyyaitHblit BEIOOp
[IpakTuueckas padora "O c
19 anSH(j;;MOH(,II{EIMH ' o bubmmorexa [TOK
P https://m.edsoo.ru/863f235a
3JIEMEHTAPHBIMUA COOBITHSIMU"
bu6mmoreka [JOK
20 flepeso https://m.edsoo.ru/863f2a4e
CBoiicTBa fiepeBa: €IMHCTBEHHOCTh
21 IyTH, CyIIECTBOBAHUE BUCAUEH Bbubmmorexa [IOK
BEPILUHBI, CBSA3b MEXKIY YUCIOM https://m.edsoo.ru/863f2bac
BEPIIUH U YUCIIOM pEOEp
bu6mmoreka [JOK
22 Hpasito yMHOMkeHHS https://m.edso0.ru/863f2cd8
bub6aunoreka [JOK
2 II
3 DABILILO YMHONCHI https://m.edsoo.ru/863f2e36
bu6mmoreka [JOK
24 HporusononoxkHoe codrrie https://m.edso0.ru/863f2f8a
o5 Huarpamma Ditnepa. O0beauHeHNE bu6mmoreka [JOK
U TIepeceueHUe COOBITUI https://m.edsoo.ru/863f3214
26 HecoBmecTtHbie coObiTHs. Dopmyna bubnunoreka [IOK
CJIO’KEHUS BEPOATHOCTEMN https://m.edso0.ru/863f3372
97 HecoBmectabie coObiTust. Dopmyna bubnuoreka [IOK
CJIOKEHUS BEPOATHOCTEMN https://m.eds00.ru/863f3764
[IpaBriio yMHOXeEHUSA
o8 BEPOSATHOCTEH. Y CII0OBHAs Bbubmuoreka [IOK

BeposATHOCTh. He3aBucHMbIe
COOBITHS

https://m.edso0.ru/863f38ae
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[IpaBuiao0 yMHOXKEHHS

29 BEpOSATHOCTEH. Y CIIOBHAs 1 bubnnoreka LIOK
BEpOATHOCTB. HezaBucumele https://m.edso0.ru/863f3b06
COOBITHSA
30 [IpencraBienue cIyqaiiHOro 1 bubnnoreka [IOK
JKCIIEPUMEHTA B BUJIE IEPEBA https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue cry4aiiHOro 1 bubnuoreka IIOK
AKCIIEPUMEHTA B BUJE JIEPEBA https://m.eds00.ru/863f3f20
IToBTOpeHue, 0000IIEHHE.
32 HpencIT)aBneHI/le I[aIIJ-IlHBIX. 1 bubmorexa HOK
https://m.eds00.ru/863f4128
OnucarenpHas cTaTUCTHKA
bu6mmoreka [JOK
33 HosTopere, ododmerme. I'pager L https://m.edso0.ru/863f4312
KontponsHas paboTa mo remam
34 "Ciy4aiiHble COOBITHSL. 1 1
Bepostraocts. ['padsr"
OBIIEE KOJIMYECTBO HACOB I10 3 )

[TPOTPAMME
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9 KVZTIACC

KoanuectBo 4yacoB DJIeKTPOHHBbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoabnbie | IIpakruyeckne
n/n Bceero u3ydeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
! TpeacTaBeHAe AL ! https://m.edso0.ru/863f47ea
Bbu6mmoreka [JOK
2 OmHcatenbHas CTaTHCTHKA ! https://m.edso0.ru/863f47ea
3 Orneparuu HaJl COOBITUSIMA
HezaBucumocTs coObITHi
5 KomOunaropHoe npasuiio 1 Bbubmuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/863f4e16
5 [TepectanoBku. dakTopua. 1 bubmuoreka [IOK
CoueTaHus U YMCIIO COUECTAHUM https://m.edso0.ru/863f4e16
bu6mmoreka [JOK
! TpeyronHni Hackars 1 https://m.edsoo.ru/863f5014
[IpakTuueckas pabota
8 "Brrunciienre BepoITHOCTEH ¢ 1 1 bubnnoreka [IOK
UCTIOJIb30BaHIEM KOMOMHATOPHBIX https://m.edso0.ru/863f5208
(GyHKUUH 37IEKTPOHHBIX Tabmu"
I'eomeTprueckas BEpOSITHOCTb.
9 Crny4aiiHblil BBIOOp TOUKH U3 1 bubmuorexa LIOK
(Gurypsl Ha MIOCKOCTH, U3 https://m.edso0.ru/863f5884
OTpE3Ka, U3 AYT'H OKPYKHOCTH
10 I'eomerpuueckas BEpOSITHOCTbD. 1 bubnnoreka LIOK
CrnydaiiHblil BBIOOp TOUKH U3 https://m.edsoo.ru/863f5a50
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(Gurypsl Ha MJIOCKOCTH, U3
OTpe3Ka, U3 AYTH OKPYKHOCTHU

I'eomeTpuyeckas BEpOSITHOCTD.
CrnyyaiiHblii BEIOOp TOUKH U3

bu6mmoreka [JOK

11
(Gurypsl Ha MJIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 Jyrd OKPYKHOCTH
I'eomeTpuyeckas BEpOSITHOCTD.

12 CrnydaliHbI# BEIOOP TOUKH U3 bubnuoreka [{JOK
(Gurypsl Ha MIOCKOCTH, U3 https://m.edso0.ru/863f5e10
0Tpe3Ka, U3 AYr' OKPYKHOCTH
Hcneiranue. Ycenex u Heynayva.

13 Cepus uCTIBITaHUH 10 TIEPBOTO bubmorexa HOK

https://m.eds00.ru/863f6162
ycrexa
HcneiTanue. Ycnex u Heyayva.
14 Cepus UCOBITAaHUH OO IIEPBOTO Eu6morexa HOK
p p https://m.eds00.ru/863f6356
ycrexa
HcnwiTanue. Ycnex u Heyaayva.

15 Cepus ucnplTaHui 10 EPBOTO
ycnexa
Hcnsitanusa beprymm.

16 BeposiTHOCTH COOBITHI B CEPUU bubmorexa [OK

p . p https://m.edso0.ru/863f64d2
ucnbITaHuN bepHymm
Hcnsitannsa beprymnn.
17 BepostHocTu coOBITHI B cEpuHA bubmnorexa HOK
p . p https://m.edso0.ru/863f6680
ucnbITaHuil beprynnu
18 [IpakTuyeckas padora bubmmorexa [IOK

"UcnbiTanusa bepuymim"

https://m.edso0.ru/863f67de
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CrydaiiHast BeTUYMHA U

bubmunoreka [JOK

19
pacrpeneneHre BEpOITHOCTEN https://m.edso0.ru/863f6b44
20 MaremaTuuecKkoe OKUIaHue 1 bubmuoreka [{OK
JUCIIEPCHS CIIy4alHON BEJIMYUHBI https://m.edsoo.ru/863f6da6
[IpuMeprl MaTeMaTHYECKOrO
21 OKHJIaHUSI KaK TCOPETUYECKOT 0 bubmorexa HOK
p https://m.eds00.ru/863f6f86
CpEIHEero 3HAYCHUS BETUIHHBI
29 [ToHsTHE O 3aKOHE OOJBIIKX bu6mmoreka [JOK
qucen https://m.edso0.ru/863f72c4
23 H3mepenne BeposiTHOCTEM ¢ bubnuoreka [IOK
TOMOIIIBIO YaCTOT https://m.eds00.ru/863f7652
24 [Ipumenenue 3akoHa OOJIBIINX bubnnoreka LIOK
qucen https://m.eds00.ru/863f7116
25 O06o01IeHne, CUCTEMaTHU3 AL bubmuoreka [IOK
3HaHuil. [IpeacraBienne qaHHbIX https://m.edso0.ru/863f783c
O0001enue, cucreMaTHu3aus
26 3HaHu#. OnucarenbHas
CTaTHCTHKA
O06001menne, cucTeMaTH3aIHs
27 sHaHui. [IpeacraBineHne TaHHBIX bubnnorexa [OK
1P ’ https://m.edso0.ru/863f893a
OnucarenpHas CTaTUCTHKA
O0001eHe, cUCTEMaTH3aLUs
. . bu6imoreka [JOK
28 3HaHUN. BeposiTHOCTH citydaiiHOro
https://m.edsoo.ru/863f7a4de
COOBITHUS
O0001menne, cHCTEMaTH3ALIMS
29 3HaHM. BeposTHOCTH Cily4aiiHOrO bubnmoreka [IOK

COOBITHSA. DIIEMEHTHI
KOMOMHATOPUKH

https://m.edso0.ru/863f7c9c
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O0001IeH1E, CHCTEMATH3 AU

30 3HAHUN. DIIEMEHTEI 1 Bubmaorexa HOK
https://m.eds00.ru/863f7e54
KOMOMHATOPUKH
O0001enne, cHCTEMaTH3aL U
31 3HAHUU. DJIEMEHTBI 1 bu6mmoreka [JOK
KoMOuHaTopuku. CiydaiiHbIe https://m.edsoo.ru/863f8408
BEJIMYMHEI M PACIPEICIICHUS
O0600611eH1E, CUCTEMATH3AIHS
32 sgaHui. CinydaliHble BEIUYNHBI U 1 Brbmorexa [JOK
-y https://m.edsoo.ru/863f861a
pacnpe/eeHus
bubmuoreka [IOK
33 n o 1 1
TOrOBA KOHTPOIBRHAL paboTa https://m.eds00.ru/863f8b56
34 O0001menne, cuCTEMaTH3aI s 1
3HaHUH
OBIIEE KOJIMYECTBO HACOB IIO 34 1

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECHEYEHME OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YHEHUKA

* MaTemaTuka. BeposSTHOCTb 1 CTaTHUCTHKA: 7-9-€ KjIacChl: 0a30BbIN YPOBEHbD:
yueOHHUK: B 2 YacTsaX, 7-9 Kiaccbl/ Beiconkuii 1.P., fAmenko U.B.; mox pen.

Amenko W.B., AkiimonepHoe ob1ectBo «M3aarenberBo «IIpocBemienme»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Beicorkuit W.P. Jlunaktudeckue MaTepraIisl 0 TEOPUH BepOsITHOCTEH. 8-9 kitacchl
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