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Pabouas mporpamma mno ydeOHOMYy mpenmery «Marematukay (yriyOiaEHHBIN
ypoBeHb) (npeamerHas oOmactb «Marematuka ©  uHpOpMaTHKa»)  (mamee
COOTBETCTBEHHO — MPOrpaMMa 110 MaTeMaTHKE, MATEMaTHKa) BKJIIOYACT MOSCHUTEILHYIO
3allUCKY, COJIep)KaHuEe OOydeHHUs, TUIAHUPYEMbIE pPe3yJbTaThl OCBOCHUS MPOTPaMMBI
10 MaTeMaTUKe, TEeMaTHUECKOE MIIaHUPOBaHHE.

[TosicauTenbHAS 3aMUcKa OTpakaeT OOIIHe IEU U 3a/1a4ll U3YICHHUS] MaTEeMaTHKH,
XapaKTEePUCTUKY TICUXOJIOTHYCCKUX TMPEANOChUIOK K €€ HM3y4eHHI0 OOyJarolIuMUCS,
MECTO B CTPYKType Y4eOHOro IUlaHa, a TakKe MOAXOAbl K OTOOpYy COAep KaHWUS,
K ONpPEISICHUI0 IUIAHUPYEMBIX pe3ylbTaTOB W K CTPYKType TEeMaTHYECKOTO
TUTAHUPOBAHUS.

Conmepxanne OOy4YeHHMsI PacKpbIBaeT COJACpKATEIbHBIC JUHUHU, KOTOPHIC
npeIaraloTces A 00s3aTeNbHOTO M3YyYeHHUS B KaXXIOM KJIAcCe HAa YPOBHE CPEIHETO
o01mero oOpa3oBaHws.

[IranupyemMbie pe3yibTaThl OCBOSHHUS IMPOrpaMMbI IO MaTEMAaTHKE BKIIOYAIOT
JUYHOCTHBIE, METalmpeaMETHbIe Pe3yNlbTaThl 3a BECh IMEPHOJ] OOy4YCHHS Ha YpPOBHE
cpeHero oéimero oOpa3oBaHUs, a TaKXKe NPEIMETHbIE JOCTHXKEHHS OOydarolerocs
3a KaxJblil TOJ] 00y4eHUsI.

IMNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o mMaTeMaTuke yriayOJEHHOTO YPOBHS JIJIsi 0Oy4aromMXcsl Ha YPOBHE
cpenHero obOmero  oOpa3oBaHus  paspaborana Ha ocHoBe @DOII COO mo
marematuke, ®I'OC COO c¢ y4€Tom COBPEMEHHBIX MHUPOBBIX

TpeOOBaHUM, TPEABSIBISIEMbIX K  MaTEeMaTHUUYEeCKOMY  00Opa3oBaHUIO, u
TpaJuIMi poccuiickoro oOpas3oBaHus. Peanmuzamusi mporpaMMbl IO  MaTeMaTHKE

00€CTeUrBaET OBJIAJICHUE KIIFOYEBBIMU KOMIIETEHIIUSIMHU, COCTABJISIFOIIAMHU
OCHOBY JUISL CaMOpPa3BUTUS U  HENPEPHIBHOTO oOpa3oBaHus,
[EJIOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U TI0O3HABATEILHOTO PA3BUTUSI JTMYHOCTH
00yJarommxc.

B nporpamme no MaremMaTuKe ydTeHbI UJEH U TosoxkeHus «KoHnenuun pa3BuTus
MaTeMaTuyeckoro ooOpaszoBanusi B Poccuiickoit ®enepanun». B cooTBeTcTBUH
C Ha3BaHUEM KOHIICTIIIUM MaTeMaTU4eCcKoe 00pa30BaHue JIOJKHO, B YaCTHOCTH, pellaTh
3aauy oOecredeHus: HeoOXOMMOro CTpaHe 4uciia OOydYarolmuxcs, MaTreMaThudeckas
MOATOTOBKA KOTOPBIX JOCTAaTOYHA [IJIsi MPOJMOJDKEHUsS 00pa3oBaHMsS MO Pa3TUUHBIM
HaIpaBJICHUSIM, BKJIIOYAs MPENoJaBaHle MaTEMAaTUKH, MAaTEMAaTUUYECKUE UCCIIEI0BaHU,
paboty B cdepe MHPOPMAIMOHHBIX TEXHOJIOTMH M JPYrux, a TakKe OOecreyeHUs
JUIST KQXKJI0TO 00y4aroIIerocsi BO3MOKHOCTH JJOCTHKEHUSI MAaTEMaTUYECKOW MOATOTOBKH
B COOTBETCTBHU C HEOOXOAMMBIM €My YpoBHeM. VIMEHHO Ha peIlIeHHue JTHUX 3a]a4y
HaIleJIeHa MpoTrpaMMa 1o MaTeMaTHKe YriIyOJEHHOTO YPOBHSI.

B snoxy nudposoit Ttpanchopmaruu Bcex chep UHETOBEUECKON NESITEILHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0€3  XOoporiei
MaTeMaTU4YECKOU MOJATOTOBKU. ITO OOYCIIOBJIEHO TE€M, YTO B HAIK JIHU PACTET YMCIIO
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CHEIHUAIBHOCTEH, CBSI3aHHBIX C HETMOCPEACTBEHHBIM TMPUMEHEHHEM MaTeMAaTHUKH:
U B cdepe PKOHOMUKH, U B OW3HECe, U B TEXHOJOTHMYECKMX OONACTIX, U Jaxe
B TyMmMaHHTapHBIX cdepax. Takum o0pazom, Kpyr oOyyarommxcs, i KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM IpeaMeroM, (yHIameHToM oOpa3oBaHMs,
CYIIECTBEHHO pacuupsieTcs. B Hero BXoasaT HE TOJIBKO OOyYaroluecs, MIaHuPYIOIIne
3aHUMAaThCsl TBOPYECKOM M MCCIEAOBATENBCKOW paboTO B 00JacTH MATEMATHKH,
uH(pOpMaTHKHU, GUUKH, SKOHOMUKH U B JPYTruX 0OJACTSAX, HO U T€, KOMYy MaTeMaTukKa
HY>XHa JIJISl ICTIOIh30BaHUS B IPOQECCHsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEM.

[IpuxmagHasi 3HAYMMOCTH MaTEMaTHKHA OOYCIIOBICHAa TEM, 4YTO €€ MpeaMETOM
ABISIIOTCA (PYHIAMEHTANIbHBIE CTPYKTYPhl HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHbIE ~ OTHOLICHHS, (YHKIIMOHAJbHBIC 3aBUCUMOCTH U  KaTeropuu
HEOIPeNeIEHHOCTH, OT MPOCTEHUINNX, YCBAaMBAaEMBIX B HEIMOCPEICTBEHHOM OIIBITE,
710 TOCTaTOYHO CJIOKHBIX, HEOOXOIMMBIX IIJIsl Pa3BUTHS HAYUYHBIX M TEXHOJIOTHMYECKUX
uaeil. be3 KOHKPETHbIX MAaTeMaTUYECKUX 3HAHUM 3aTpPyIHEHO NMOHMUMAaHHE NPUHLIUIIOB
YCTPOMCTBAa M HCIOJIH30BAHUS COBPEMEHHON TEXHUKH, BOCIPHUSATHE W WHTEPIPETAIIHS
pa3HOOOpa3HOM  COLMABHOM, HOKOHOMHYECKOHN, MOJUTHYECKOW  HH(POpMaLUH,
Manod(p¢eKTUBHA IMOBCEAHEBHAs IpaKTUYECKas JeATEIbHOCTb. Bo MHoOrux cdepax
poheCCUOHATBPHOMN IeATETFHOCTH TPEOYIOTCS YMEHHUS BBITIOIHITH PAaCu€Thl, COCTABIISTH
ITOPUTMBI, TPUMEHATh (OPMYJbI, MPOBOAUTH TI'E€OMETPUUECKUE U3MEPEHHS U
IOCTPOEHUS, YNTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATh HHPOPMALIUIO
B BUJI€ TAONUII, TMarpamMm u rpauKoB, IOHUMATh BEPOSITHOCTHBIN XapaKTep CIIydaHbIX
COOBITHH.

OAHOBpPEMEHHO C pacuiMpeHreM cdep MPUMEHEHUS] MaTeMaTHKHA B COBPEMEHHOM
oOmecTBe Bc€ Oojiee BaXXKHBIM CTAaHOBUTCS MAaTEMaTHYECKUN CTUIb MBIIUICHUS,
NPOSIBJSIFOIIMICS B OMPENeNEHHBIX YMCTBEHHBIX HaBBIKaxX. B mpoiiecce u3ydeHHs
MaTEeMaTHKUd B apceHal MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa €CTeCTBEHHBIM
00pa3oM BKIIIOUAIOTCS MHIYKIUS U JACAYKIIUs, 0000IIeHHEe U KOHKPETU3aIusl, aHAIN3 U
CUHTE3, KJaccuuKaius U cucTeMaTu3aius, adctparupoBanre u aHanorus. OObEeKThI
MaTeMaTUYeCKNX YMO3aKJIIOUEHHUH, TMpaBuWia UX KOHCTPYHPOBAHMS PACKPBHIBAIOT
MEXaHHU3M  JIOTUYECKUX  TMOCTPOEHHH,  CHOCOOCTBYIOT  BBIpaOOTKE  yMEHHUS
dbopMynupoBaTh, 0OOCHOBBIBATH W JOKA3bIBATh CYXICHHUS, TEM CaMbIM (HOPMHUPYIOT
JOTHYECKH CTWIh MBINUICHHS. Benmymas poib TPUHALICKUT MaTeMaTHKe
B (POPMHUPOBAHUH aNTOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS] U BOCIIUTAHUU YMEHHI
JCHCTBOBAaTh MO 3aJaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBaTh W3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B Tmpoliecce pemieHus 3amad — OCHOBBI JJISi OpraHU3aIUH
y4yeOHOM JNeATEeNbHOCTH Ha YpOKax MaTeMaTHMKd — pPa3BUBAIOTCA TBOpYECKas MU
MPUKJIAHAS] CTOPOHBI MBIIILICHUS.

OOydeHne mMaTeMaTHKe NaéT BO3MOXXHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOYHYIO,
parMoHANIbHYI0 U WH(POPMATHBHYIO pE€4Yb, YMEHHE OTOMpaTh HAWOOJee MOIXOSIINE
S3bIKOBBIE, CHMBOJIMYECKHE, Tpaduueckue CpeAcTBa IJs BBIPAKEHUS CYXICHUN U
HATJIATHOTO UX MPEACTABICHHUS.



HeobxomuMpIM KOMIOHEHTOM OOIIEH KyJbTYpPhl B COBPEMEHHOM TOJIKOBaHUU
SABJIAETCS 0011I€€ 3HAKOMCTBO C METOJaMHU MTO3HAHUSA JEHCTBUTEIBHOCTH, IPEICTABIICHHUE
0 MpeaMeTe U METOAE MaTEeMaTUKH, €ro OTIMYMSIX OT METOJOB ECTECTBEHHBIX M
TYMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSX TPUMEHCHHS MATeMaTUKH I PEHICHUs
HAyYHBIX U IPUKIAAHBIX 3a/1a4. Takum o0pa3oM, MaTeMaTHuecKoe 00pa30BaHNE BHOCHUT
CBOI1 BKJIaJ B GOpMHpPOBaHUE 001N KYJIbTYphI UeJIOBEKA.

N3ydyeHne MareMaTHKd CHOCOOCTBYET 3CTETHUYECKOMY BOCHHMTAHHUIO YEJIOBEKA,
NOHUMAHUIO KPAacOThl MU M3SIIECTBA MATEMATUUYECKUX PACCYXKIACHHUH, BOCIPHUATHIO
reOMETPUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPHHU.

[TpuopurerHpiMu 11e51IMU 00y4ueHHs MaTemaTke B 10—11 kiaccax Ha yrmyOnéHHOM
YPOBHE IMPOJIOJKAIOT OCTABATHCA:

(GopMHpOBaHHE IEHTPAIBHBIX MAaTEMaTHUCCKUX TOHATHH (YHMCI0, BEIMYMHA,
reomeTpuyeckas (¢Gurypa, TEpeMeHHas, BEPOSITHOCTb, (YHKIHs, MPOU3BOIHAS,
UHTErpa), 00ECIeYNBAIOIINX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHYECKOTO
o0pa3oBaHus 00y4arOIIUXCS;

Mo/IBeICHHE OOYyYarolnMXcss Ha JOCTYIIHOM JJii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMAaTUKU M OKPYXAIOIIEr0 MUpa, IOHUMAaHUIO MATEMAaTUKN KaK 4acTu
oO1Iel KyIbTYyphl YEIOBEUECTBA;

pPa3BUTHE WHTEIUICKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEH oOydaronmxcs,
MO3HABATEIbHON AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHHM, KPUTUYHOCTH MBIIUICHHUS,
WHTEpEeCa K U3YUCHUIO MAaTEMATUKU;

dbopmupoBanue GYHKIMOHATBLHOM MaTeMaTHYECKOM TIpaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMATHYECKHE AacCleKThl B pEaJbHBIX >KM3HEHHBIX CHTYalUsX
U TpU U3YYCHUH JIPYTUX YU4E€OHBIX TIPEJAMETOB, IPOSBICHHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (QopmMynMpoBaTh HX Ha A3BIKE MAaTEMaTUKH M  CO3/1aBaTh
MaTeMaTUYeCKUe MOJIEIN, TPUMEHSITh OCBOCHHBIM MaTEeMaTHMYeCKUM  ammapar
JUIS pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lady, MHTEPHPETUPOBATH W OLICHUBATH
MOJIyYCHHbIE PE3YJIbTATHI.

OcCHOBHBIMHM JTHHHUSAMHU cojepkanus matemaTuku B 10—11 kmaccax yrayO6n€HHOTO
ypoBHsI  sBHstOTCS:  «Yucma W BRIYMCIACHHS», «Aunreopa» («Anrebpanyeckue
BBIDOKEHUS», «YPaBHEGHUS M HEPaBCHCTBa»), «Hadama mareMaTHUeCKOro aHaim3ay,
«eomerpusiy  («['eomerpuueckne Gurypbl ©u HX  CBOHcTBa», «M3MepeHue
TCOMETPHUCCKUX BCIMYHMHY»), «BeposATHOCTP ©  cTarucThkay. JlaHHBIC JIMHUH
pa3BUBAIOTCA MapaJUIeNbHO, KaXK/1asg B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO
HE HE3aBUCHMO OJIHA OT APYrO, a B TECHOM KOHTAaKTe U B3aumoaencTeunu. Kpome sroro,
X OOBEAMHSIET JIOTUYECKAas COCTaBIIAONIAs, TPAJAWLHUOHHO MPHUCYIIas MaTeMaTUKE U
MPOHU3BIBAIONIAS BCE MaTEMaTUYE€CKWE KYpChl U COAEp)KATEJIbHbIC  JIMHUMU.
ChopmymupoBannoe Bo ®I'OC COO tpeboBaHNE «yMEHHE ONEPUPOBATH MOHSITUSIMH:
ONpeJeNieHNe, aKCuoMa, TEeOpeMa, CJEICTBHE, CBOWMCTBO, MPHU3HAK, J10KA3aTeNIbCTBO,
paBHOCWIBbHBIE  (HOPMYIUPOBKH, ymeHue  GopMyiHpoBaTh ~ OOpaTHOE U
MPOTUBOMOJIOKHOE  YTBEPXKIEHHE, MPUBOAUTH MPUMEPl W KOHTPHPUMEPHI,



UCIIOJb30BaTh METOJ] MAaTeMaTUYECKOW MHIYKIHMH, MPOBOJIUTH JIOKa3aTeIbHbIC
paccyXJ€Huss TMpu pEHIeHUWH 3a/]a4d, OLIEHUBATh JIOTUYECKYI0 IPaBUILHOCTH
pacCy>KIeHU» OTHOCHUTCS KO BCeM y4eOHBIM Kypcam, a (OPMHUPOBAHUE JIOTUUECKUX
YMEHHUI pacmpenensercs Mo BCeM TojlaM OOy4deHHUs Ha YpOBHE CPEIHEro OOIIero
o0pa3oBaHUAI.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBISETCS 00s3aT€IbHBIM MPEIMETOM
Ha JIaHHOM YypoBHe oOpa3oBanus. Hacrosmielr mnporpamMMoll 1O MaTeMaTHKE
npeaycMaTpuBaeTCs M3ydeHHEe ydeOHoro mnpeamera «MaremaTuka» B pamMKax TpEX
y4eOHBIX KYpCOB. «Aniredpa M Hayajga MaTEeMaTUYECKOTO aHaim3ay, «['eomeTpus»,
«BeposTHOCTE M cTaTtucTHKa». POPMUPOBAHUE JTOTHUYECKUX YMEHUW OCYIIECTBIISIETCS
Ha TPOTSHKCHUH BCEeX JIeT OOYy4YeHHsS Ha YPOBHE CpeIHEro oOIIero ooOpa3oBaHMS,
a DJIEMEHTHl JIOTUKH BKJIIOYAIOTCS B COJIEP)KaHHME BCEX HA3BaHHBIX BBINIC YYCOHBIX
KYPCOB.

OO0miee KONMMYECTBO 4YacoB, HANpPaBJICHHBIX Ha M3Y4YCHHE MaTEMAaTHKH
Ha yriyonenHoM ypoBHe — 544: B 10 kimacce — 272 yaca (8 wacos B Henenmo), B 11 kiacce —
272 gaca (8 4acoB B HEJEIIO).



IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHMUS ITPOI'PAMMBbI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskIaHCKOr0 BOCIIUTAHMS

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMH OOYUYAIOIIErocss Kak aKTUBHOIO M
OTBETCTBCHHOTO YJICHA POCCHMCKOTrO OOIIeCTBa, MPEJICTABICHHE O MaTeMaTHYECKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBJICHHUM, IPOLCTYP TPAKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX (DYHKIUSIMH U Ha3HAYCHHUCM,;

2) NIATPUOTHYECKOT 0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh  POCCUMCKOM TpakIaHCKOW HMJACHTHUYHOCTH, YBa)KECHUS
K MpPONUIOMY M HACTOSIIEMY POCCHICKOM MaTE€MaTUKH, LEHHOCTHOE OTHOIICHHE
K JOCTHKEHHSAM DPOCCUMCKMX MATEMaTUKOB M POCCUICKOW MAaTEMaTUYECKON IIKOJIBI,
UCIIOJb30BAaHUE HJTUX JOCTM)KEHMM B JIPYyrMX HaykaX, TEXHOJIOIrusX, cdepax
DKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHNS:

OCO3HAaHWE JYXOBHBIX LEHHOCTEM pPOCCHUHCKOro Hapoaa, c(HOpMHUPOBAHHOCTb
HPABCTBEHHOT'O CO3HAHUsS, AITUYECKOTO TIOBEJICHHUS, CBSI3aHHOIO C MPAKTHYECKHUM
NPUMEHEHUEM JOCTHKEHH HAyKU U JIEATEIbHOCTHIO YYEHOrO, OCO3HAHUE JIMYHOIO
BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OyIyILEro;

4) 3cTeTHYeCKOr0 BOCITUTAHUS:

3CTETUYECKOE OTHOLIEHWE K MHPY, BKJIIOUYAs JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHUH, PaCCYXIACHUH, BOCIPUUMYUBOCTH
K MaT€MaTUYE€CKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA,

5) pu3uUecKoro BOCIIMTAHUS

c(OPMUPOBAHHOCTh YMEHUS MPHUMCHITh MAaTEMaTHYCCKUE 3HAHWS B HMHTEpecax
3JI0POBOTO W 0O€30MacHOro oOpa3a W3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (3/IOPOBOE MHUTAHHUE, COAIAHCHPOBAHHBIM PEXKUM 3aHATAM M OTHbBIXA,
peryisipHas Gpusnyeckas akTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE NP 3aHATUSIX
CIIOPTHBHO-037I0POBUTEILHON JACATCILHOCTHIO;

6) TPY10BOr'0 BOCIIMTAHUSI:

TOTOBHOCTh K TPYZy, OCO3HAHHE IICHHOCTH TPYIOJIO0US, MHTEPEC K pasIndHbIM
chepam TpoPecCHOHANBHOW NESITEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M €€
NPWJIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiedl mpodeccun u
peann30BbIBaTh COOCTBEHHBIE JKM3HEHHBbIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTD
K MaTeMaTU4eCKOMYy 0Opa30BaHHI0 U caMO00pa30BaHHUIO Ha MPOTSHKEHUU BCEW JKHU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUM NMPAKTUYECKUX 3a/1ad MaTEeMaTHUECKON
HaIpaBJICHHOCTH,



7) IKOJIOrH4eCKOr0 BOCIIUTAHHS:

c(hOpMUPOBAHHOCTh IKOJOTUUYECKON KYJIbTYPhl, IOHUMAHUE BIUSHHUS COIUAIILHO-
HPKOHOMMYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOAHON U COIUATIBHOM Cpe/ibl, 0OCO3HAHUE
rJ100aJbHOTO XapakTepa OHKOJOTHUUECKHUX IMpoOJieM, OpUEHTAIlMsd Ha MPUMEHEHUE
MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3ajad B OOJACTH OKPYXKaIoIIeH CpeJibl,
MJJAHUPOBAHUE TOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCIEIACTBHUI I OKPYXKArOUIei
Cpebl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, NOHMMAaHUE MAaTEMAaTUYECKON HAyKH KaK
cdepbl 4eIOBEYECKOM A TEbHOCTH, TANOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHSA
OUBUJIM3AIMM, OBJIAJCHUE SI3BIKOM MAaTE€MaTUKW W MaTEeMaTU4ecKOW KyJIbTypou
KaK CpeICTBOM TIIO3HAaHUS MHpPA, TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U
MCCIIEI0BATENBbCKYIO IEATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare n3ydeHuss MaTeMaTUKH Ha YpOBHE CPEIHEro ooiiero oopasoBaHus
y oOyuatomerocss OynyT copMUpOBaHbI MO3HABATEJIbHbIE YHUBEPCAJIbHbIE y4EOHBIE
JNEUCTBUSA, KOMMYHUKATHBHBIE YHUBEPCAJIbHbIE Yy4deOHbIE IEWUCTBHS, PEryJISTUBHBIE
YHHUBEpCAJIbHbIEC YU€OHBIE IEUCTBHSI, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHBbIC YHHUBEPCAJIbHbIE YYeOHbIE TeMCTBUS
ba3oBble 1oruyeckue qeicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEMaTHYECKUX
O0OBEKTOB, TMOHSATUN, OTHOIIEHUW MEXIY MOHATUSIMHU, (HOPMYIHPOBATH OMpEACIICHUs
NOHATUHM, YCTaHAaBIMBATh CYIIECTBEHHBIM NpPHU3HAK KJIACCU(PUKALMK, OCHOBAHUS
11 00001LEHUSI M CPAaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAJIN3a,;

BOCIPUHUMATh, (POPMYIUPOBATH U TPEOOPA30BBIBATH CYKIICHUS: YTBEPAUTEIbHBIC
U OTpULIATEIIbHbIC, €IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOPEUHS
B (akTax, HaHHBIX, HAOMIOIEHUAX W YTBEPKICHUSAX, MpeJaratb KpPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEHN Y MMPOTUBOPEYUHIA;

JIe1aTh BBIBOJIbI C UCIIOIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMaTUYECKUX YTBEPKIACHUMN
(mpsiMble M OT TPOTHUBHOIO), BBICTPAWBATh APryMEHTAIMIO, HMPUBOAMTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI,

BBIOMpATh CHOCOO perieHus ydeOHOoW 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHusi, BbIOMpaTh Hanbosee MOAXOIAIINI ¢ YU€TOM CaMOCTOSTENBHO BBIJEIEHHBIX
KPUTEPHEB).



Bba3oBble ucciaenoBareabcKHue AeCTBUSA.

WCMOJIb30BATh  BONPOCHI KAaK HCCJIEAOBATEILCKUMA HWHCTPYMEHT I[IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (PUKCUPYIOLTHE MPOTUBOpEUYHe, MpobdiieMy, yCTaHABIUBATh
HMCKOMOE U TaHHOE, (POPMUPOBATh TUTIOTE3Y, ApTyMEHTHPOBATH CBOIO TIO3UITHIO0, MHEHHUE;

MPOBOJAUTHh CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYE€CKOro OOBEKTa, SIBICHUs, IMpoliecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXKy 0ObEKTaMU, SBICHUSIMU, IIPOILIECCaAMU;

CaMOCTOSITEILHO (OPMYIMpOBaTh OOOOIIEHWS W BBIBOJBI 110 pe3yjbTaTaM
MIPOBEIEHHOTO HAOJIOECHNUS, WCCIEAOBAHMS, OICHUBATH JOCTOBEPHOCTH TOMYyYEHHBIX
pe3yJIbTaToOB, BBIBOJIOB U 000OIICHHIH;

MMPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOLECCa, a TAaKXKE BbIJIBUTaTh
MPEION0KEHHS O €r0 Pa3BUTHUU B HOBBIX YCJIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH Je(UIUTHI MH(OPMALIUY, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOMPOC
U JUIA pelIeHUs 3a]1a4H;

BBIOMpaTh HH(OPMALIMIO W3 HCTOUYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMAaTHU3UpPOBaTh U HMHTEPIPETHUPOBATH MHPOPMALMIO Pa3INYHbIX BUIOB U (hopMm
IIPEICTABIICHNUS;

CTPYKTYpUpOBaTh HH(MOpMALMIO, MPEACTaBIATh €€ B pazIudHbIX (Qopmax,
WUTIOCTPUPOBATh TpadUyEeCcKH;

OLIEHUBATh HAJ&KHOCTh MHPOPMALMU MO CAMOCTOSITEIHLHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIC YHUBEPCAJIbHBbIC Y4eOHbIE 1eICTBUA:

BOCIIpMHUMATL H (bOpMy.HI/IpOBaTB CyXKICHHUA B COOTBCTCTBHMH C YCIOBHAMMU
U 1 CJBsIMH O6HIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U
IMHUCbMCHHBIX TCKCTAX, AaBaTbhb IMOSACHCHUA 11O XOAY PCUHICHUA 3aJa4r, KOMMCHTHPOBATH
ITOJIy4YE€HHBIN PE3yJIbTaT;

B XO0JIe OOCYXIEHHsS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOMl TEMBHlI,
HpO6HeMBI, pemaeMoﬁ 3ala4M, BBICKA3bIBATb HACH, HAILICJIICHHBLIC HA IMOMCK PCIICHUAI,
COIIOCTAaBJITb CBOM CYXICHHA C CYXIACHHAMHN JOPYTIHUX YYACTHHKOB JHAJIOIa,
OoOHapyXHBaTh Pa3IMYM€ U CXOJCTBO MO3UIMH, B KOPPEKTHOU PopMe (HopMyaupoBaTh
pasHoriacus, CBOU BO3PAKCHHUA,

NpEACTaBIATh PE3YJIbTATBI PCIICHUA 3aadadd, OJSKCIICPHUMCHTA, MHCCICAOBAHNA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (opMar BHICTYIUIEHHS C Y4€TOM 3ajad
Mpe3eHTAIMU U OCOOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbBIC YyHUBEpPCAJbHbIE YUeOHbIE N1eCTBUA
Camoopranuzanmusi:

COCTaBIIATH TJIaH, AITOPUTM PEIICHHUS 33]]a4H, BRIOMPATH CIIOCO0 penieHus C y4ETOM
UMEIOIIUXCST PEeCYypCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OPMAITUH.



CaMOKOHTpPOJIb:

BJIaJI€Th HaBbIKAMM I103HABATEIBHOW pPE(PIIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUM W MBICIMTEIBHBIX IIPOLECCOB, HMX Ppe3yJbTaTOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTpPOJIA IIpollecca M pPe3ysbTara peuIeHUus MaTeMaTH4eCKOU
3a/1auy;

MPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh IpPH PEIICHHHM 3a/ayH,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATEIbCTB, JAHHBIX,
HalICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEIM M YCIOBHUSAM, OOBSICHATH HPHUYHUHBI
JOCTUKEHUS WM HEAOCTHXKEHUS PE3YIIbTATOB IEATEIBHOCTH, HAXOIUTh OLINOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHAS 1eATEJIbHOCTD!

MOHMMATh U MCIIOJIb30BaTh MPEUMYIIIECTBa KOMaHIHON U MHAUBHUyadIbHOU pabOThHI
Opy pPEIIeHHH Y4YeOHBbIX 3a7a4, HIPUHUMATh LEJlb COBMECTHOM JIESITEbHOCTH,
IUIAHUPOBATh OpPraHMU3allMi0 COBMECTHOW paboThl, paclpeaensTh BHABI padoT,
JIOTOBApUBAThLCS, OOCYXAaTh MpPOLECC M pe3ynbTaT paboThl, 0000IIAaTh MHEHHUS
HECKOJIbKHX JIFOJIEH;

y4acCTBOBaTh B TPYHNOBBIX (opmax pabotel (0OCyxIaeHHS, OOMEH MHEHHIA,
«MO3TOBBIC HITYPMBID» U HHBIE), BBIIIOJIHATH CBOK) YaCTh Pa0OTHI M KOOPAUHUPOBATH CBOH
JEHCTBUS C APYTMMHU YJI€HAMH KOMaH/Ibl, OLIEHUBATh KAue€CTBO CBOET0 BKJIa/a B OOLIMIA
IPOAYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOAECHCTBUSI.

IIpeameTHble pe3yabTaThl OCBOCHUA (enepanbHOM paboyell MpOorpamMmel
0 MaTe€MaTHUKe MPEACTABICHbI MO rojgaM OOy4YeHUs B paMKaxX OTAEIbHBIX y4EOHBIX
KYPCOB B COOTBETCTBYIOILIMX pa3/iesiax HACTOAIIEH MTPOrpaMMBl.

PABOYASA ITPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

HOACHUTEJIBHAA 3AIIMCKA

VYueOHbIl Kypc «Anredpa U Havajla MaTeMaTUYECKOr0 aHaIN3ay SIBJSIETCS OJTHUM
u3 Hanbojiee 3HAYMMBIX B IMpOrpamMMe CpeIHEro oO0Iero oOpa3oBaHUs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH O0ECIEYMBAET WHCTPYMEHTAJbHYIO 0a3zy sl U3Y4YeHUs BCEX
CCTCCTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JIOTHYECKOE H
abCTpakTHOE MBIIIUICHHE OOYYArONIMXCs Ha YPOBHE, HEOOXOIMMOM JJisi OCBOCHHS
uH(DOpMaATHKH, OOIIECTBO3HAHMS, WCTOPHH, CIOBECHOCTH U JPYIHMX JTUCHHUTIINH.
B pamkax ngaHHOrOo ydeOHOro Kypca OOydYaromIMecs OBJAJEeBAIOT YHHUBEPCATbLHBIM
S3BIKOM  COBPEMEHHOM  HayKu, KoTopas (opMymupyer CBOM  JOCTHKEHUS
B MaTeMaTH4yeckoul hopme.

VYueOHblil Kypc anredpbl 1 Ha4all MATEMATHYECKOTO aHaIn3a 3aKJIaJbIBa€T OCHOBY
JUISL  YCTICIITHOTO OBJIAJICHUS 3aKOHAMHM (U3WKH, XWMHH, OWOJOTHH, TOHUMAHHS
OCHOBHBIX TEHACHIIMH pa3BUTHUsI DKOHOMHKH M OOIIECTBEHHOW J>XHM3HH, ITO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO WCIIOJIb30BaTh WX IS JaJIbHEHWIIEro OOpa30oBaHUS W B IOBCEAHEBHOMN
X®u3HH. B TO Ke  Bpems  oBinajgeHue  aOCTPaKTHBIMH U JIOTHYECKHU



CTPOTMMHU KOHCTPYKIUSIMU anreOpbl U MaTEMaTHMUECKOTO aHallu3a pPa3BUBAET yMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTB, JIOKAa3bIBATh YTBEPKICHUS
C TMOMOIIBI0 HHAYKIMU U PacCykXAaTh AENYKTUBHO, HCIOJIb30BaTh 0000IIEHUE U
KOHKpETH3allhio, a0CTparupoBaHUE U  aHAIOTHIO, (OPMHPYET  KPEaTHMBHOE
U KPUTUYECKOE MBIIILJICHUE.

B xojne nzydenus yaeOHoOro Kypca «Asredpa u Hadasia MaTEMaTHUYE€CKOTO aHAIN3a»
00 y4aroIuecs MoIy4aoT HOBBIN OIBIT PEIICHUS MPUKIIAIHBIX 3a]a4, CAMOCTOATEIHHOTO
MOCTPOCHUSI MAaTeMAaTHYECKUX MOJIEJIe pealibHbIX CHUTYyallui, HWHTEepIpeTaluu
NOJIYYCHHBIX PELIEHUM, 3HAKOMSTCS C IPUMEPAMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH
B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOIUMHUC MATEMAaTUYECKUMHU OTKPBITUAMH U UX
aBTOPAMHU.

Y4eOHbII Kypc 00J1a1aeT 3HAYUTEIILHBIM BOCITIUTATEILHBIM TTOTCHIIMAIOM, KOTOPBIHA
peanu3yeTcs Kak uepe3 ydeOHBId Marepuall, CHocOOCTBYIOUINHM (HOPMUPOBAHUIO
HAY4YHOT'O MUPOBO33PEHHUSI, TaK U Uyepe3 CelupuKy yueOHOU JesTeNbHOCTH, TPEOYIoIIeH
IPOJOJDKUTENBHON KOHIIEHTPALMA BHUMAHHSI, CaMOCTOSITEIBHOCTH, aKKypPaTHOCTU H
OTBETCTBEHHOCTH 3a IOJIYYECHHBIN PE3YJIbTAT.

B ocHoBe Meroauku oOydeHus anreOpe M HayalaM MaTEeMaTHUYECKOro aHaju3a
JEKUT ACSITETbHOCTHBIM NPUHIUI O0yUYEHHUS.

B crpykType yuebHOro kypca «Ainredpa M Hayajla MaTeMaTHYECKOTO aHAIU3a»
BBIJICJIEHBI CIEAYIOIINE COACPKATEIbHO-METOANYECKNE TUHUM . «HUCIa U BBIYUCICHUD,
«DyHkuuu U rpadukny, «YpaBHEeHUsT U HepaBeHCTBa», «Hauanma maTemaTmyeckoro
aHanm3a», «MHo)ecTBa M Joruka». Bce OCHOBHBIE COIEPKATEIBHO-METOIUYECKUE
JVMHUM U3Yy4aloTCsl HA MPOTSHKEHHMM JIBYX JIET 00y4Y€HUs Ha YPOBHE CPEIHEro OOIIEro
0o0pa30BaHUs, €CTECTBEHHO JOMOJHAS APYr JIpyra U MOCTENEHHO HACHIIAsACh HOBBIMU
TeMaMH U paszznenamu. J[aHHbIA y4eOHbIH KypcC SIBJISI€TCS MHTEIPATUBHBIM, MOCKOJIbKY
o0beIMHSET B ceOe colepKaHUe HECKOIbKUX MaTeMaTHYEeCKUX JAMCLUMIUINH, TAKHX Kak
anreOpa, TPUTOHOMETPUS1, MATEMAaTUUECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTUYeCcKast
joruka u apyrue. I[lo mepe Toro kak oOydarommecs: OBlaeBatOT BCE Oojee MUPOKUM
MaTeMaTMYEeCKMM  anmapaToM, Yy  HUX  IOcJeloBaTelbHO  (opmupyercs |
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MaT€MaTU4YECKYyl0 MOJENb peajbHOM CHUTYyalluHu,
OPUMEHATh 3HAHMS, TOJIYYEHHbIE MPU HM3YYEHUHU YYEOHOTO Kypca, I pEelIeHUs
CaMOCTOSITENIbHO  C(OPMYJMPOBAaHHOW  MaTeMaTU4YeCKOM  3ajadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenbHO-METOAUYECKAs JIMHKUS «Yucaa W BBIUKCIEHUS» 3aBEPILACT
(opMHUpOBaHME HABBIKOB MCIOJb30BaHUS JEHCTBUTEIBHBIX YHUCEN, KOTOPOE OBbLIO
HAyaTO Ha ypOBHE OCHOBHOro oOmiero oOpaszoBanus. Ha ypoBHe cpemHero oOIiero
oOpa3oBaHus 0co0oe BHUMaHHE yaemsiercsi (OpPMHUPOBAHHIO HABBIKOB PAllMOHATIBHBIX
BBIYMCIICHU, BKIIIOUAIOMIMX B €05l MCIIOJIb30BAaHUE PA3JIMYHBIX (POPM 3allKcU YHUCIa,
YMEHUE JeNlaTh MPHUKUAKY, BBIMNOJHATh TNPUOIMKEHHBIE BBIYUCIICHUS, OLIEHUBATH
YHUCJIOBbIE BBIpAXEHHs, paboTaTh C MaTeMaTHYECKUMHU KOHCTAHTaMH. 3HaKOMBbIE
00y4JaronMMcsi MHOXKECTBA HATypajbHBIX, LEJbIX, PALIMOHATIBHBIX U JIEWCTBUTEIHHBIX
Yyyces JOMOJIHSII0TCS MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaKIOM M3 3TUX MHOYKECTB
paccMaTpHUBAIOTCS CBOWCTBEHHbIE €My CleU(PUYECKUE 3a/ladyd U Olepaluu. JeJeHHe
HAIEJIO, ONEPUPOBAHME OCTAaTKaMH HAa MHOXKECTBE LIEJIBIX YHMCENl, 0COOble CBOICTBa
pallMOHANBHBIX M HPPAlMOHAIBHBIX YHCEN, apumeTnyeckue omepainuu, a TakKe
U3BJICYEHUE KOPHS HATypallbHOM CTENeHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEN.



bnaromaps mocnenoBaTeNbHOMY pACHIMPEHUIO KpPyra MCIOJB3YEMBIX YHUCENT U
3HAKOMCTBY C BO3MOXKHOCTSIMU WX MPUMEHEHHUs [JIsl PEIICHUS Pa3IUYHbIX 3a]a4
dbopMupyercsi TpeAcTaBiIeHHE O €IWHCTBE MaTEeMaTHMKW KaK HaykKu W €€ poJin
B TIOCTPOCHUHU MOJICICH pealbHOr0 MHpPA, IIUPOKO HCIOJB3YIOTCS O0000IICHUE Hu
KOHKPETHU3ALIUSI.

JIunus «YpaBHEHHS M HEPABECHCTBA» PEAM3yEeTCs Ha MPOTSHIKEHUH BCEro 00ydeHUs
Ha YpOBHE CpeIHEro o0uiero o0pa3oBaHusi, MOCKOJIbKY B KaxJ0M pazzeine [IporpaMmmbl
IPETYCMOTPEHO peIIeHUE COOTBETCTBYIOMUX 3a7ad. B pe3ymbrare oOydarommecs
OBJIQJICBAIOT PAa3JIMYHBIMU METOAAMU pEUICHUS PaIlMOHANBHBIX, HUPPaAlMOHAIbHBIX,
MIOKA3aTeJIbHBIX, JTOTapU(PMUIECKUX U TPUTOHOMETPUICCKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TakXKe 3ajad, CoJepKalux napaMmeTpbl. [lolydeHHBIE yMEHHS LIUPOKO
WCIIOJIB3YIOTCS TIPU UCCIEIOBAaHUU (DYHKITUN C TTOMOIIBIO TPOU3BOIHOM, MPU PEIICHUN
MPUKIIAHBIX 3a7a4 U 3a/lad Ha HAXO0XJEHHE HAMOOJBIINX U HAMMEHBIIUX 3HAYCHUU
byuknuu. JlaHHas comep)kaTenbHas JMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHHUE
YMEHUU BBINONHATH pacué€Thl 1o ¢opmyliaM, IpeoOpa3oBaHUsl palliOHAIBHBIX,
UPPALIMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKe BbIPaXKEHUN,
colepXKalMXx CcTerneHu u Jorapudmel. brarogaps u3ydeHHro anareOpandeckoro
Marepualga MPOUCXOAUT JajbHEWIlee pa3BUTHUE AITOPUTMUYECKOTO U aOCTPaKTHOIO
MBIIIUICHUST 00yJaronuxcs, GOPMUPYIOTCS HABBIKU ACAYKTUBHBIX PACCYXKIACHUM, paObOThI
C CUMBOJIbHBIMH (hOpMaMH, IIPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJC
PaBeHCTB U HepaBeHCTB. Anrebpa mnpemiaraetr 3S(QQGEKTUBHbBIE HHCTPYMEHTHI
JUJISL PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aJ1a4, HAIVISIAHO JEMOHCTPUPYET
CBOU BO3MOXKHOCTH KakK sI3bIKa HayKH.

ConepxxatenpbHOo-MeTOAMYEeCKass  JuHUA  «DyHKIMH W Tpa@uKm»  TECHO
nepernsieTaeTcs ¢ APYruMU JIMHUSIMHA Y4e0HOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCJIECIOBAaTEIbHOCTh  WM3Yy4YE€HUs  Marepuana. M3ydeHue  CTENeHHOM,
MOKAa3aTeJIbHOM, JOrapu(MUUYECKOd U TPUTOHOMETPUUYECKUX (PYHKIIMH, UX CBOWCTB U
rpauKoB, HCHOJb30BaHWE (QYHKIUN i1 pelIeHHus] 3a7ad W3 JIPYTux y4eOHBIX
MPEIMETOB U PEATTbHOM KU3HU TECHO CBS3aHO KAK C MATEMAaTUYECKHUM aHAIN30M, TaK U
C pelieHueM ypaBHEHHN M HepaBeHCTB. [Ipu 3ToM Ooubllioe BHUMaHUE YISISETCS
(GbOpPMHUPOBAHUIO YMEHHS BBIpAKATh (POpMyJIaMH 3aBUCHUMOCTH MEXKIY pPa3IudHBIMU
BEJIMYMHAMH, KCCIICIOBATh IMOJYYCHHBIC (YHKIIMH, CTPOUTh UX rpaduku. Matepuan
ATOU COAEPHKATEILHOW JUHUMU HALICJICH HAa PA3BUTUE YMEHUM W HABBIKOB, TTO3BOJISIFOIIUX
BBIpaXaTh 3aBUCHUMOCTH MEXIY BEIWYMHAMHM B Pa3IU4yHON (opMe: aHaTUTUYECKOM,
rpaduueckoii u cinoBecHOM. Ero uzyueHnue cnocoOCTBYET pa3BUTUIO aITOPUTMUUYECKOTO
MBIIIJICHUSI, CIOCOOHOCTH K OOOOIIEHWI0O W KOHKPETHU3allUM, HCIOIb30BAHUIO
aHaJIOTUM.

ConepxarenpHass JuHUA «Hawama MaTeMaTH4ecKoro aHaiau3a» MO3BOJIAECT
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK W NPHUKIAJHBIX 3ajad,
JIOCTYITHBIX 00YYarOIIUMCsI, TaK KaK y HUX TMOSBIISIETCS BO3MOXXHOCTh CTPOUTH T'paduKu
CIIOXHBIX (DYHKITUH, OTIPEENISITh MX HAMOOJBIITNE M HAWMEHBIIINE 3HAYCHUS, BEIYUCIISATD
iomaad Guryp u o0bEMBI TeJ, HAXOIUTh CKOPOCTH U YCKOPEHHUS MporeccoB. JlanHas
coaepKaTeNibHasl JIMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTU MTOCTPOCHUSI MATEMATHUECKHUX
MOJEJeN  peabHbIX CUTYallMil, TMO3BOJISIET HAXOAUTh HAWJIy4lllee pEIICHUE
B IPUKJIAAHBIX, B TOM YHUCIE COUUAIBHO-D)KOHOMHUYECKHUX, 3a/Jadyax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTUYECKOTO aHalli3a CIOCOOCTBYET pAa3BUTHIO aOCTPAKTHOTO,



(bOpMaTbHO-JIOTHYECKOTO W KPEAaTHMBHOTO MBINUIEHUS, (POPMUPOBAHHUIO YMEHUUN
pacmo3HaBaTh TMPOSIBICHUS 3aKOHOB MAaTeMAaTHKA B HayKe, TEXHUKE U HCKYCCTBE.
OOyuJarornuecs: y3HAIOT O BBIJAIONIUXCS pe3yJIbTaTax, MOJYYCHHBIX B XOJE€ Pa3BUTHSI
MaTEeMaTHUKH KaK HayKH, U 00 MX aBTOpPaX.

ConepkarenpHO-MeTOIMYeCKas JTHHUS «MHOXKECTBa U JIOTHKA» BKJIIOYAET B ce0s
DIIEMEHTHI TEOPUH MHOXECTB U MaTEMaTHYECKON JIOTHKHU. TeopeTHKO-MHOKECTBEHHBIC
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC MIKOJIBHOH MaTEeMAaTHKH M TPEAIararoT
Haubosee YHHMBEPCAIBbHBIN S3bIK, OOBEAMHSIONIMA BCE pa3lelbl MaTeMaTUKA U e
MIPIIOKCHHH, OHU CBS3BIBAIOT PAa3HBIC MATEMAaTUYECKHE TUCIUTIIUHBI U UX TIPHIIOKCHHS
B enuHoe menoe. [losToMy BakHO AaThb BO3MOXHOCTH OOydYaromeMycsi MOHMMATb
TEOPETUKO-MHOXKECTBEHHBIM SI3bIK COBPEMEHHOW MaTeMaTHKA M HCIIOJIb30BAaTh €ro
JUTSI BRIPQXKEHUS CBOUX MBICIICH. JIpyruM Ba)KHBIM TPH3HAKOM MATEMAaTHKW KaK HAyKH
clenyeT MpU3HATh CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBaHUM U CIIEJJOBaHUE
OnpeNeN€HHBIM TMpaBUiiaM TOCTPOCHUS JOKa3aTelNbCTB. 3HAKOMCTBO C DJIEMEHTAMHU
MaTEMaTUYeCKOM JIOTUKH  CIOCOOCTBYET  PAa3BUTHIO  JIOTHUYECKOTO  MBIIUICHUS
00ydJaronmxcs, MO3BOJISIET UM CTPOUTh CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBu1, GOPMUPYET HABBIKA KPUTUYECKOT'O MBIITUICHHUS.

B yuebGHOM Kypce «Anredpa u Hayaia MaTeMaTHYECKOTI0 aHAJIM3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJEIUPOBAHUSA, KOTOPbIE IIPU3BAHBI CIOCOOCTBOBATH
(bOpMHUPOBAHNIO HABHIKOB TIOCTPOCHHUS MOJIEICH PEabHBIX CHUTYyaIlui, WCCICIOBAHMS
TUX MOJENed C TOMOIIBI0 ammapara ainreOpbl M MaTeMaTHYeCKOro aHalu3a,
UHTEpIpETAllM TOJYYCHHBIX pPe3yJabTaToB. Takue 3amaHus BIUIETEHBI B KaXKJIbId
U3 Pa3lesioB MNPOrpaMMbl, IOCKOJIbKY BECh MaTephall y4yeOHOTrO Kypca IIHPOKO
UCIIOJIB3YETCS NIl pEIlIeHUs TPUKIAAHBIX 3amad. [Ipu  pemieHun peanbHbIX
MPAaKTHUECKHX 3a/1a4 00ydJaronmecs pa3BuBalOT HAOIOJATEIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsl, HCIOJIb30BaTh aHAJOTHUIO, 00001aTh U
KOHKPETHU3HPOBaTh MpodiieMy. JlesTeapbHOCTh 10 (OPMHPOBAHUIO HABBIKOB PEIICHUS
NPUKJIATHBIX 3a/lad OpraHu3yeTcs B MPOIECCe M3YYCHHs] BCEX TeM YdeOHOro Kypca
«Anrebpa 1 Hayasla MAaTEMaTUYECKOTO aHAJIM3a.

Ha m3ydenue ydueOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO aHaJIHM3ay
orBoautcs 272 daca: B 10 xmacce — 136 yacoB (4 waca B Hepemo), B 11 kimacce —
136 yacoB (4 yaca B HEJIEIIO).

COAEPXAHUE OBYUYEHUA
10 KJIACC

Yuciaa u BbIYUCTIEHUS

Pamnmmonanpubie yuciaa. OOBIKHOBEHHbIE U JCCATUYHBIE JpOOH, MPOIEHTHI,
OeckoHeUHbIe Iepuogndeckue apoou. [lpumenenne qpodeit v MPOICHTOB IS PEIICHHS
IIPUKJIAIHBIX 33[1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEATBHOMN KU3HHU.

JlencrBuTenbHble  uyucia.  PanvoHalibHBIE W UPpALMOHAJIBHBIE  YHCIA.
Apudmernueckue ornepaiuu ¢ AeHCTBUTEILHBIMYU YnciIaMUu. MOayJb 1€HCTBUTEILHOTO
YuCya ¥ ero cBocTra. [IpubamkEHHbIC BEIUUCICHNUS, TTPaBUIa OKPYTICHU S, TPUKUJIKA U
OLICHKA PE3YJIbTAaTAa BHIYMCIICHUM.

Crenenb ¢ 1eabIM okasareiaeM. buHnom HrrotoHa. Mcnonbp3oBaHue Moaxonsinen
dbopMbl 3amucu  JEUCTBUTEIBHBIX YHCENT IS pEHIeHUs MNPAKTUUYECKUX 3aJad M
MPEICTABJIEHUS JTAHHBIX.



ApudmMeTnuecknii KOpeHb HaTYpaJIbHOM CTENEHU U €ro CBOMCTBRA.

CreneHb €  palMOHAJIBHBIM  TIOKa3aTreaeM M €€  CBOWCTBA, CTENEHb
C JEUCTBUTENIBHBIM MOKA3aTENEM.

Jlorapupm uymcna. CpoiictBa morapudma. JleciTUUHBIE |  HaTypalbHbIC
JorapupMsl.

CHuHyC, KOCHHYC, TAaHI'€HC, KOTAHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
aPKKOCHHYC U ApKTAaHI'€HC YHCIIOBOTO apryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA.

ToxzaecTBa U TOXJECTBEHHbIE MPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHHS.
PaBHOCUIIBHBIE ypaBHEHHsS W  YpaBHEHUsS-CIeACTBHUS. HepaBeHCTBO, pelICHHE
HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX WU JAPOOHO-pAlMOHANILHBIX YpaBHEHHM U
HEpaBEHCTB. MHOTOYJIEHBI OT OJIHOM MEPEMEHHOM. JleJeHrne MHOro4JIeHa Ha MHOTOWIECH
¢ ocrtatrkoM. Teopema be3y. Muorousnensl ¢ ueiabiMu KoddunueHtamu. Teopema
Buera.

[TpeoOpazoBaHus YMCIOBBIX BBIPAXKEHUN, COEPKAIINX CTETIEHN U KOPHH.

HppannonansHbele ypaBHEHUs. OCHOBHBIE METOJBI PELICHUS WPPaLHOHAIBHBIX
YPaBHECHUM.

IlokazarenpHble ypaBHEHHs. (OCHOBHBIE METOJbl PEIICHHS ITOKA3aTEIbHBIX
YPaBHECHUM.

[TpeoOpazoBanue BeIpaXXEHU, COIEpKALIMX JOrapru(MBbI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbl PEUICHUS JTOrapu(PMUUYECKHUX
YPaBHECHUM.

OcHOBHBIE TPUTOHOMETPHUYECKHE bopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHUM. PellleHne TPUroHOMETPUIECKUX YPABHECHU M.

Pemenune cucreM MMHEWHBIX ypaBHEHUN. MaTpulla CUCTEMBI JIMHENHBIX YPABHEHUN.
Omnpenenurens MaTpUlbl 2X2, €ro reOMETPUUECKHI CMBIC M CBOMCTBA, BBIYMCIICHUE
€ro 3HA4YCHUs, [PUMEHEHHUE OIPEACINUTEN] I PELICHUs CUCTEMbl JIMHEWHBIX
ypaBHEHUM. Perienre npukiagsbix 3a1a4 ¢ HOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUMU.
HccnenoBanne noCTpOEHHON MOJIENIA C TOMOUIBIO MATPHUIL] U ONTPEACITUTEIICH.

[TocTpoeHne MareMaTUYECKUX MOJEIECH peajbHOM CUTyallMd C T[OMOIIBIO
YPaBHEHMM W HEPABEHCTB. lIpuMeHeHHe ypaBHEHMHM W HEPABEHCTB K PELICHUIO
MaTeMaTUYEeCKHX 3a]a4 M 3a7]a4 U3 pa3InyHbIX 00JaCTel HAYKU U PEaTbHOM )KU3HU.

DOyHKUMU U TPapuku

OyHkIMsA, cnocoObl 3amanus (yHkuuu. B3auMHO o0OpaTHble  (QYHKIUU.
Komnozunus gyukuuii. I'paduk GyHkiuu. DnemeHTapHbie npeodpa3oBanus rpadukoB
G yHKITUH.

OO6nacte omnpeneneHuss U MHOXKECTBO 3HadeHuM QyHkuuu. Hymm QyHkoum.
[TpomexxyTku 3HaKomocTostHCTBa. UETHble W Heu€THhle (QyHkuuu. llepmomuueckue
¢ynxiun. [IpoMexxyTku MOHOTOHHOCTH PYHKIIMH. MakCUMyMbl 1 MUHUMYMBI () YHKITUH.
HauGomnbiiee n HauMeHbITee 3HaYeHUsT QYHKIIUUA HA IPOMEKYTKE.

Jluneitnasi, kBampaTU4yHass MW JPOOHO-THHEWHas QYHKIUU. ODJIEMEHTApHOE
UCCIIEZIOBAHHUE U TOCTPOEHHUE UX I'paUKOB.

Crenennas (yHKIMS C HaTypaJdbHBIM M IIEJbIM IoOKa3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOpHS N-OW CTENEHH KaK (PYHKIIMU OOpaTHOW CTEIeHH
C HaTypaJbHBIM MOKa3aTEIEM



[lokazarenbHass W Jsorapu@muyeckas (YHKIMH, WX CBOWCTBA U Trpaduku.
Hcnonb3oBanue rpadukoB GyHKIUN ISl pEIICHUS] YPABHEHUI.

Tpuronomerpuieckasi OKpyKHOCTb, OTIPEICIICHUE TPUTOHOMETPUUECKUX (PYHKIIHIA
YUCJIOBOI'O apryMEHTA.

OYHKIIMOHAJILHBIE 3aBUCUMOCTH B pEaIbHBIX Ipolieccax U siBleHusx. ['paduxu
peaIbHBbIX 3aBUCUMOCTEMN.

Hayana maTreMaTH4eCcKOro aHajaimsa

[TocnenoBaTenbHOCTH, CMOCOOBI  3aJaHUs  MOCJeAoBaTenbHOCTEH. MeTon
MaTeMaTUYeCKOW WHAYKUMHA. MOHOTOHHBIE M OTPaHUYEHHBIC IOCIEHOBATEILHOCTH.
Hctopuss BO3HMKHOBEHHUS MaTeMaTHYECKOTO aHajiu3a KaKk aHajdu3a OECKOHEYHO
MaJIbIX.

Apudmernueckas W reomeTpuueckas mporpeccur. beckoHeyHO yObIBaroIIas
reomeTpudeckas mporpeccus. CymMMa OECKOHEUHO YOBIBAIOIIEH TIeOMETPHUYECKON
nporpeccuu. JIMHEWHbIM M 3KCIIOHEHLMAJIbHbIM pocT. Yucimo e. dopMyrna CI0XKHBIX
IpoLeHTOB. Mcnonp30BaHue MPOrpeccuu Uil PeUIeHUs peallbHbIX 3a1a4 IPUKIAIHOTO
Xapakrepa.

HenpepeiBHble pyHKIIMU U UX cBOMCTBA. Touku pa3pbiBa. ACUMOTOTHI IpaduKoB
dbynkuuid. CpolicTBa (YHKIMNA HEMPEPhIBHBIX Ha OTpe3ke. MeToJ] HHTEpBajoB
JUIS pelieHus: HepaBeHCTB. [IpuMeHeHne cBOMCTB HEMPEPhIBHBIX (QYHKIUH A1 peLICHUS
3a/1a4.

IlepBast u BTopas mpou3BoAHble (PyHKIMH. OnpeneneHue, reoOMETpUYECKUil U
(¢u3nyecKkuil CMbICI IPOU3BOJHON. Y paBHEHHE KacaTelbHOM K rpaduky QyHKIUU.

[IpousBoanbie 3nemMeHTapHbIX (yHKIUI. [Ipou3BonHas CyMMbl, MPOW3BEACHUS,
YaCTHOT'O M KOMIO3ULIUU (DYHKITHI.

MHokecTBa M JIOTHMKA
MHO0K€eCTBO, ONepalyu HaJl MHOKECTBAMHU M UX CBOMCTBA. J[marpammsbl Dusiepa—
Benna. [IpumeHeHne T€OPETUKO-MHOKECTBEHHOI'O armapara JJisi ONMUCAHUS PEeaIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 33724 U3 APYTUX y4eOHBIX MIPEIMETOB.
Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOro OO0BEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KJIIACC

Yuciia u BIYUCTEHUS

Harypanbnbie u nensie yncia. [I[pumMeHeHrne npu3HakoB JEIMMOCTH LEIbIX YUCE,
HauOonbIMi 00mmit aemurens (nanee — HOJl) u HauMeHbIee ob1iee KpaTHoe (j1anee —
HOK), ocrarkoB mo monynto, anroputMma EBKiIuga sl pemieHusl 3aaad B LEJIbIX
YHCJIaX.

KomniexcHubie uucia. AnreOpaudeckas M TpUrOHOMETpUYecKas (OpMbl 3alUCU
KOMITJIEKCHOTO 4YucCia. ApudmeTudeckue omnepamui C KOMIUICKCHBIMH YHUCIaMH.
N300pakeHne KOMIUIEKCHBIX YMCENT Ha KOOpAMHATHON TuiockocTH. @opmyna Myaspa.
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KopHu Nn-oii creneHn U3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHrne KOMIUIEKCHBIX YHCEI
JUISL perieHust QU3NUeCKUX U TeOMETPUUYSCKUX 3aj1ad.

YpaBHeHUA M HEPABECHCTBA

Cucrema U COBOKYITHOCTh YPAaBHEHHU WM HEPABEHCTB. PABHOCHIIbHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUA. PABHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUU c [IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHne TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS IOKA3aTEJIbHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METObI PELLICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEMICHHS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UppalOHaIbHbIX, T0KA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHUIA.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TaPAMETPAMH.

IIpuMeHenue ypaBHEHMH, CHCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX
3aJa4 M 3334 U3 pa3InyHbIX 00JacTeld HayKW W pEeallbHOM »KU3HU, MHTEpIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyukuun U rpaguku

I'padux xomnosurmu Qyukmuii. ['eomerpuyeckue o00pa3pl ypaBHEHUN U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckne PyHKIIMU, UX CBOMCTBA U TpadUKu.

['padprueckue MeToabl pelieHrs ypaBHEHU U HEpaBeHCTB. ['paduueckre MeToabl
peleHns 3a1a4 ¢ napameTpamu.

Ucnons3oBanue rpadukoB GyHKIUN I UCCIEIOBAHUS  MPOIECCOB U
3aBHCHUMOCTEW, KOTOpPbIE BO3HUKAIOT NpPH pEHIeHUH 3a7ady U3 JPYyrux Y4eOHbIX
IIPEAMETOB U PEATBHOMN KU3HMU.

Hauvana mareMaTH4eCKOro aHajausa

[IpumeHneHre TPOU3BOMHON K HCCIENOBAaHUIO (PYHKIIMA HAa MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoknenve HauOOoNbIIEro M HAaWMEHBIIETO 3HAYCHUW HETPEPhIBHOM
GbyHKIIMK HA OTPE3KeE.

[IprumeHeHne TPON3BOAHOM I HAXOXKACHHS HAWITYUIIEr0 PEMIEHUS B IPUKJIAIHBIX
3aja4ax, A ONpeeIeHUs] CKOPOCTH U YCKOPEHUS poLecca, 3aaHHOTr0 (pOpMYIoN Win
rpaduxom.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO  IepBooOpa3HbIX. IlepBooOpazHbIe
aneMeHTapHbIX QyHkwii. [IpaBuiia HaxoXKaeHUS TEPBOOOPA3HBIX.

Nurerpan. I'eomerpuueckuil CMbICI MHTETpaya. BeruucieHune onpencacéHHOro
uHTerpana no popmyne Hetorona—Jleionuna.

[Ipumenenre uHTErpana g HaXOXKISHUS TUJIOMIAeH TIOCKUX QUryp u o0bEMOB
F€OMETPUYECKUX TEL.

[Ipumepsr  pemenuit  auddepeHnmanbHbIX  ypaBHEHUN. MartemaTudeckoe
MOJICTMPOBAHUE PEaTHHBIX MPOIIECCOB € MOMOIIBI0 AU(dHepeHITHATBHBIX YPaBHEHUM.
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INPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kiacce oOydaronuiicss HOTyYUT CIAEAYIONIUE TPEIMETHBIC
pe3yJbTATHI 10 OTJEIBHBIM TeMaM (hefepanbHoi padoueil mporpaMmbl yueOHOTO Kypca
«Anrebpa 1 Havyaja MaTEMAaTUYECKOTO aHAIHU3ay:

Yucna 1 BIYMCICHUS:

CBOOOJIHO  OIEPUPOBATH TMOHSTUSIMH. palMOHAIBHOE YHCIO, OeCKOHE4Has
neproaudecKkas Ipo0b, MPOLIEHTHI, UPPAMOHATBHOE YHCII0, MHOXKECTBA PAIllMOHAIbHBIX
Y JEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOTO YUCIA,;

MPUMEHSATH APOOH W MPOICHTHI JJIsi PEHICHUS MPUKIATHBIX 33/1a9 U3 Pa3TAIHBIX
OTpaciiel 3HaHUU U PEATIbHOW KU3HH;

OPUMEHATh TPUOTMHKEHHBIC BBIUMCICHUS, TMpaBUiia OKPYIJICHUS, NPUKHUIKY H
OILIEHKY PE3yJIbTaTa BbIUYNCIICHU;

CBOOOJIHO ONEPUPOBATH MOHITUEM: CTEIECHB C IEJBIM MOKa3aTelIeM, UCIIOIb30BATh
MOAXOAITYI0 (POPMY 3aIKUCH IEHCTBUTEILHBIX YUCEI JIJIsl PEIICHUS MPAKTUUYECKUX 3a/1a4
Y [IPEJICTABJICHUS JAHHBIX;

CBOOOJIHO OMNEpPUPOBATh TMOHATHEM: apU(PMETUUECKUN KOpEeHb HaTypajibHOMI
CTEIICHY;

CBOOOHO OMEPUPOBATH MOHSATUEM: CTETICHb C PallMOHATBHBIM ITOKA3aTEIIEM;

CBOOOIHO ONEPUPOBATH MOHATUSIMU: JIOrapu(dM YKCIIa, IECITUYHbIE U HATypaJbHbIC
Jorapu@msi;

CBOOOZHO OMEpUPOBATh TMOHATUSIMHU. CHUHYC, KOCHUHYC, TAHTE€HC, KOTaHTECHC
YUCJIOBOI'O apryMEHTa,;

ONEPUPOBATh MOHATUSIMHU. APKCUHYC, APKKOCHMHYC M apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA!

CBOOOJIHO OMEPUPOBATh TMOHSTUSMH. TOXIAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIC/ICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,;

MIPUMEHSTH PA3IMUHbIC METO/IbI PEIICHUS PALIUOHAIILHBIX U IPOOHO-PAIIMOHATBHBIX
YPaBHEHUW, IPUMEHSATh METOJ UHTEPBAJIOB LIS PEUICHUS] HEPABEHCTB,3

CBOOOJIHO OMNEpUPOBaTh MOHSATUSIMHU. MHOTOWIEH OT OJHOM TMEPEeMEHHOM,
MHOTOWIECH C IeJbIMU KO3(ppuImeHTaMu, KOPHU MHOTOYJICHA, MPUMEHSThH JEJICHHE
MHOI'O4JIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera s pemeHus
3a/1ad4,

CBOOOZHO OMEPUPOBATH TMOHATHUSAMH. CHUCTEMa JIMHEWHBIX YpPaBHEHWI, MaTpUIIA,
OMpEeIeUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUM CMBICII, UCIIOJIH30BaTh CBOMCTBA
ompenenuTenss 2 X 2 Uil BBIYUCICHUS €r0 3HAYCHUs, TMPUMEHATH OIpeACIUTENN
JJISl PEIICHUSI CUCTEMBI JIMHEHWHBIX YpPaBHEHUH, MOAECIMPOBATH pEaJbHbIC CUTYAIUU
C TOMOUIBID CHUCTEMBI JIMHEHHBIX YpaBHEHUM, HCCIEIOBaTh MOCTPOEHHBIE MOJEIU
C MIOMOIIBIO MATPUIL U ONPEICIIUTENEH, MHTEPIPETUPOBATH MOJYUCHHBIN PE3YJIbTAT;

MCITOJIb30BaTh CBOMCTBA ACHCTBUH C KOPHIMHU JJIsI MPE0Opa30BaHUS BHIPAKCHH;
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BBITIOJIHATh PE0Opa3oBaHUsl YMCIOBBIX BBIPAKEHUM, COJEP)KAIUX CTENEHU
C palMOHAIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh CBOMCTBa JIOTapu(MOB IJisi MPeoOpa3oBaHUsl JOrapuPMUUECKUX
BBIPA)KCHUM,

CBOOOAHO ONEpUpOBaTh NOHATUSMU: UPpPALMOHAIbHBIE, IOKAa3aTEIbHbBIE U
jJorapu(MUYECKUe ypaBHEHMs, HAXOJUTh MX PEIICHUS C TOMOIIbIO PAaBHOCHUIBHBIX
IIEPEXOJIOB UJIM OCYIIECTBIISS IPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (OpPMYIBl IJsl MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHUE, MPUMEHSTh
HEoOXOoANMBIE (OPMYIBI Ui PELICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YpPaBHCHUH;

MOJEJIMPOBaTh peajlbHbIE CUTYAIlMH HA A3BIKE aJr€Ophbl, COCTABIISTH BBIPAKEHUS,
YPAaBHEHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJa4yd, MCCIEN0BATH IOCTPOEHHBIE MOJEIIU
C UCIOJIb30BAaHUEM anmapara ajareOpsl.

DOyHKUUN U TPAPUKH:

CBOOOZHO OINEpUPOBATh MOHATUSAMU: (GYHKIUS, CHOCOOBI 3afaHusi (QYHKIIHH,
B3aMMHO OOpaTHbIe (PYHKIMH, KOMMIO3UIMS (QYyHKIUNA, rpaduK (YHKIIUU, BBITIOIHSATDH
3JIEMEHTApHBIE NpeoOpa3oBaHus rpauKoB (yHKIHIA;

CBOOOHO OTIEPUPOBATH MOHATUAMHU: 00JIACTH ONPEIETCHUS 1 MHOXKECTBO 3HAUCHHI
byHKIIMA, HYTU QYHKIIAHA, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOHO  ONepUpoBaTh MOHATUSAMHU. UYETHBIE M HEYETHBIE  (PYHKIIHUH,
nepruogudeckue (QYHKIMH, MTPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbI H
MUHHUMYMBI QYHKIIMH, HauOOJIbIlIee 1 HAaUMEHbIIIee 3HaYCHUE (PYHKIIMU HA TIPOMEKYTKE;

CBOOOIHO OMEPUPOBATH MOHITUAMU: CTENIEHHAs! (YHKIUS C HATYPAILHBIM U IIEJIbIM
nmokasartesieM, rpaQuk cTerneHHOW (YHKIWHA C HATYypaJlbHBIM W LEJIbIM IOKa3aTeJieM,
rpaduk KOpHsS N-OM CTenmeHW Kak (PYHKIMM OOpaTHOW CTENEHW C HaTypalbHBIM
MoKa3aTeeM,;

OTIEpUPOBATh MOHATUSAMH: JTMHEHHAS, KBapaTUIHAS U IPOOHO-IMHEHHAS (PYHKITUH,
BBITIOJIHSATD JIEMEHTAPHOE UCCIICIOBAHNE U MTOCTPOEHNE UX TpadrKOB;

CBOOOJIHO OMEpUPOBATH TMOHATUSMHU: TIOKa3aTelbHAs W Jorapumuueckas
(GyHKINMU, X CBOWCTBA U rpauKH, UCIIOJIb30BATh X rpadUKH JUIsSl PEIICHUS YPABHEHHH;

CBOOOJIHO  OMEpPUPOBATh  TMOHATHUSMU. TPUTOHOMETPHUYECKAs  OKPYKHOCTb,
OTIpeJIeICHNE TPUTOHOMETPUUECKUX (PYHKITUNA YUCIOBOTO apryMEHTa,;

MCTIONIK30BaTh TpaduKy (GYHKIIUH AJI MCCIIEOBAHUS MPOILIECCOB M 3aBUCUMOCTEH
IpY pEIICHUH 3a7ad U3 APYTHX Y4eOHBIX MPEAMETOB M peajbHOM JKU3HU, BHIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXK/Ty BEIMYNHAMU;

Havana maTreMaTH4eCcKOro aHajusa:

CBOOOJIHO OMEpPUPOBATh MOHATHSAMHU: apumeTHyeckas U TIeOMETpHYecKast
nporpeccusi, O€CKOHEYHO YyObIBarollas TIeOMETpUYECcKas Mporpeccus, JTUHEHHBbIN u
HKCIIOHEHIIUATIBHBIA POCT, (QOpMysda CIOXKHBIX MPOLEHTOB, HMETh IMPECTaBICHUE
0 KOHCTAHTE;
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UCIOJb30BaTh MPOTPECCUM JJIsl PELIEHUS pPeajbHbIX 334ad [PUKIAJTHOTIO
XapakKrTepa;

CBOOOJIHO OIEPUPOBATh MOHATUSMU: TOCIEAOBATEIBHOCTh, CMOCOOBI 3aJaHUS
MIOCTIeI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIE0BATEIbHOCTH, TOHUMATD
OCHOBBI 3ap0>KJICHUSI MaTEMaTHUECKOI0 aHAJIN3a KaK aHaJIn3a OECKOHEUYHO MaIbIX;

CBOOOJIHO ONEPUPOBATH MNOHATHUSIMH. HENPEPBIBHbIE (DYHKIIMU, TOUYKU pa3pblBa
rpaduka yHKINUH, aCHMIOTOTHI rpaduka QyHKINY;

CBOOOJTHO ONEpPUPOBATH MOHATHEM: (QYHKIUS, HENpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOICTBA HENIPEPHIBHBIX (PYHKIIMM JIJIs pelIeHus 3a/1a4;

CBOOOJIHO OMEpUPOBATH MOHATUSMU: TIEpBasi U BTOpas MPOU3BOJHBIC (YHKIUH,
KacaTelbHas K rpaduky GyHKIUY,

BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIACHUS, YACTHOTO U KOMIIO3UIIMU JIBYX
(G yHKIMI, 3HaTh MPOU3BOIHBIC AIEMEHTAPHBIX (HYHKIUH;

MCIIOJIb30BaTh TEOMETPUYECKUNA M (PU3HUUECKUIN CMBIC MPOU3BOAHOM I pelieHus
3a7ad.

MHokecTBAa U JIOTMKA!

CBOOOJIHO OIIEPUPOBATH MOHATUSIMU: MHOKECTBO, OIEpaIK HaJl MHOKECTBAaMU,

UCIIONb30BaTh TEOPETUKO-MHOKECTBECHHBIA ammapaT [JIsl OMHCAHHS pealbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 33Ja4d U3 IPYTUX y4EOHBIX MPEIMETOB;

CBOOOJIHO ONEpUPOBATh MOHATHSAMHU. ONPEJCIICHUE, TEOopeMa, YypaBHEHUE-
CJIEZICTBHE, CBOWCTBO MAaTEMAaTHYECKOTO OOBEKTa, JOKAa3aTelbCTBO, PaBHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K koniy o0Oyuenus B 11 kinacce o0yyaromuiics Moiay4yuT CIEAYIOLUIUE IPEIMETHBIE
pe3ynbTaThl O OTACIBHBIM TeMaM (enepaibHoi pabodeil mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 Havyajla MAaTEMaTUYECKOTO aHATHU3a.

Yucsia v BBIYMCTICHUA:

CBOOOJHO OMEpPUPOBATH MOHATHUSAMH. HATYPaJTbHOE M II€JI0€ YKCIIO, MHOXKECTBA
HATYypaJbHBIX U LEJIBIX YHCEN, UCIIOJIB30BATh IPU3HAKH ACIMMOCTH Lenbix ynucen, HOJI
1 HOK HarypanbHBIX yncen 11l peleHns 3a1ad, IpUMEHITh anroput™ EBkimmaa;

CBOOOZHO ONEPUPOBATH MOHATHEM OCTATKa MO MOJYJIIO, 3alIUChIBATh HATypaJbHbIE
YHUCIIa B PA3JIMYHBIX MO3ULIAOHHBIX CUCTEMAX CUUCIIEHNUS;

CBOOOJITHO ONEpPUPOBATh MOHATUSIMH. KOMIUIEKCHOE YMCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBIsITh KOMIUIEKCHbIE 4YHCJIa B ajreOpandyeckod u
TPUTOHOMETPUYECKON (HOpME, BBIMOIHATh ApU(PMETHUECKUE OINEpalud C HUMHU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA!

CBOOOZHO OMEpUPOBATh TOHATUSMU. UPPAIMOHAIBHBIC, T[OKAa3aTeIbHBIE U
Jorapu(MUYECKHEe HEPAaBEHCTBA, HAXOJUTh MX PEIICHHUS C MOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXOJIOB;

OCYIIECTBIISITH OTOOP KOPHEH MpU PEIICHUH TPUTOHOMETPHUIECKOTO YPABHEHUS;



CBOOOZHO ONEPUPOBATH MMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, TPUMEHSTh
HEoOXoAuMBbIE (OpPMYJIBl JJIi PEUIEHHs OCHOBHBIX THUIIOB TPUIOHOMETPUYECKUX
HEPABEHCTB,;

CBOOOZHO OIEpUPOBaTh IMOHATUSAMH. CHCTEMA M COBOKYIHOCTh YpPaBHEHHA U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI M CHUCTEMBI-CIEACTBHS, HAXOAUTH PELICHUS
CUCTEMBI M COBOKYIIHOCTEW pPalMOHAJBHBIX, WPPALMOHAIBHBIX, IOKA3aTEIbHBIX H
Jorapu(MUYECKUX YPAaBHEHUN U HEPABEHCTB;

pelaTh palyoHaIbHbIC, UPPAllMOHANIbHBIE, TTOKa3aTeNbHbIe, JorapupMUIecKue
TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, COJIEPIKAIINE MOLYJIU U ITApaMETPBHI;

MPUMEHSTH rpauuecKre METOIbI I PEIICHUSI YPAaBHEHUI U HEPABEHCTB, a TAKXKe
3aJa4 C mapaMerpamy,

MOJIEJIMPOBaTh PEAIbHBIE CUTYallMU Ha S3bIKE alreOphl, COCTaBIATh BBIPAKEHUS,
YPaBHEHM:1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 331441, UCCIEN0BATh IIOCTPOCHHBIE
MOJIEJIM C WCIOJb30BAaHUEM amnmapara aiareOpbl, HHTEPIPETUPOBATH IMOTYyYEHHBIH
pe3yJbTar.

DOyHKUUN U TPAPUKH:

CTpOUTHh TpadUKH KOMIO3UIMHM (YHKIUH C TMOMOILBIO  3JIEMEHTapHOTO
UCCIICZIOBAHUSI U CBOMCTB KOMITO3ULIMH IBYX (DYHKLIUH;

CTPOUTHh T'€OMETpUUYECKHE 00pa3bl ypaBHEHHUH U HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOZHO OMEPUPOBATH MOHATUSAMHU: TPAQUKH TPUTOHOMETPUUECKUX (PYHKIIMIA;

IPUMEHATH (PYHKIMU I MOJIEMPOBAHUS U UCCIIEOBAHMSI PEAIbHBIX MTPOLIECCOB.

Havasia MaTeMaTH4eCKOro aHAJIM3Aa:

UCIOJIb30BaTh MPOU3BOJHYIO U UCCIENOBaHUS (PYHKUMHM Ha MOHOTOHHOCTb U
KCTPEMYMBI;

HaxOJUTh HauOONbllIEE W HAWMEHbILEEC 3HAUYCHHS (PYHKIMU HEMPEPbIBHOU
Ha OTPE3KE;

MCIIOJIb30BaTh  MPOM3BOJHYIO  JJII  HAaXOXKJICHHUS  HAWJIY4IIEro  pelIeHUs
B MPUKJIAJHBIX, B TOM YHUCJE COLMAIBHO-3KOHOMUYECKHX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTHU U YCKOPEHHUsI MpoIlecca, 3aJaHHOr0 GOpMyIon Ui rpaduKoMm;

CBOOOZHO OMEPUPOBATH MOHATUAMH. NEPBOOOpA3HAs, ONMpPEACNEHHBIA HMHTErpal,
HaXOAUTb NEPBOOOPA3HBIE JIEMEHTAPHBIX (DYHKIMIA U BEIYUCIIATH UHTErpaj o popmyie
Hrrorona—JleitOHuia;

HaXOJUTh TJIOAAH TUIOCKUX (GUTYP U OOBEMBI TEJl C TOMOLIBIO UHTETpaa,

UMETh TMPEJCTaBICHUE O MaTEeMaTUYECKOM MOJECIMPOBAHUU Ha TpUMEpe
cocTaBliieHUs TU(PepeHIIMAIbHBIX YPaBHEHUH;

pemarh MNpPUKIAAHBIE 3aJadyd, B TOM YHUCJIE COLUUAIBHO-’KOHOMUYECKOTO H
(bu3HYecKoro xapakrepa, CpeJCTBaMU MaTeMaTHYECKOT0 aHaIIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC

Haszpanue
pasjena (TeMbl)

MHOX€ECTBO
JNICUCTBUTEIILHBIX YHCEII.
MHOro4J¢eHBblI.
PanmonanbHbie ypaBHEHUSA
Y HEPABEHCTBA.

CucreMsl JIMHEHHBIX
YpaBHEHUI

KomnuecTtBO
4acoB
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OcHoOBHOE COACPIKAHUC

MHO€eCTBO, onepanuu

HaJl MHO>KECTBAaMHU U UX CBOMCTBA.
Jnarpammel Oitnepa — BenHa.
[IpuMeHeHune TeOpEeTUKO-
MHOECTBEHHOTI'O arinapara

IJISL pELICHUS 3aa4.

Parnnonanbabie ynciaa. OOBIKHOBEHHBIC
U JECATHYHBIC IPOOH, TIPOIICHTHI,
OCCKOHEUHBIC MTEPUOANYECCKUE IPOOH.
[Ipumenenue nqpoodeit 1 MpOLEHTOB
JUISL pEIICHUS TIPUKIIAIHBIX 3a]1a4.
JlericTBUTENBHBIC YHCIIA.
PanyonanbHbie M MppaluOHAIBHBIE
gucaa. ApudMEeTHISCKHUE OTIepalliu

C ICMCTBUTEIIbHBIMU YHCJIAMU.
Moynb J€CTBUTENBHOTO YHCIIA U €TO
coiicTBa. [IpubnmxEnHbIC
BBIUMCIICHUS, TIPABUJIA OKPYTJICHHUS,
MPUKUJIKA U OLIEHKA pe3yJibTaTa
BBIYMCJICHUM.

OCHOBHBIE BUJIBI IE€ATEIHHOCTHA
o0 ydJaromuxcs

Hcnonp30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar

JUISL OITMCAHHUSI X014 PELICHHUS
MaTEMaTUYECKHX 3314, a TAKXKE
pPEAIBHBIX IIPOLECCOB U SIBJICHMIA.
OnepupoBaTh NOHATHSIMH:
palMoOHAIbHOE YHCII0, OECKOHEUHAs
nepuoanyeckas ApoOb, MPOLEHTHI;
UppalMOHANBHOE U JEHCTBUTENBHOE
YHUCJI0; MOAYJIb AEHUCTBUTEIBHOIO
YHCJIA; UCTOIb30BATh 3TU MOHATHUS
IpU MPOBEACHUM PACCYKACHUM

U JI0Ka3aTeIbCTB, IPUMEHATH APoOU
Y TIPOLIEHTHI JIJIS1 PELLICHHUS
NPUKJIAJHBIX 337a4 U3 pa3IMIHbIX
OTpaciiell 3HaHWW U peajbHOM KU3HMU.
Hcnonb3oBaTh MpUOIMKEHHBIE
BBIYMCIICHUS, TTpaBUiIa OKPYTIIEHNUS,
NPUKUJKY U OLIEHKY pe3ysbTara
BBIUHCIICHUM.



OCHOBHBIE€ METO/IbI PEIICHUS LIEJIBIX

U ApOoOHO-paAIlOHATIBHBIX YPaBHEHHA
Y HEPAaBEHCTB. MHOTOYJIEHBI OT OJTHOM
IIEPEMEHHOM. [lesieHrne MHOTrO4JIeHa
Ha MHOTOYJICH C OCTaTKOM. Teopema
besy. MHOrousieHsI ¢ IEJIbIMU

ko3 unrentamu. Teopema Buera.
Pemenune cucrem TMHEUHBIX
ypaBHeHu. Martpuia cucremsl
JMHEWHBIX ypaBHEHUMN. OnpenennTensb
MaTpHIIbI 2X2, €ro reOMETPUICCKUM
CMBICJI U CBOMCTBA; BBIYUCIIEHUE €TO
3HAYEHMUS; IPUMEHEHUE ONPEICIUTEIIA
JUISL PEILIEHUS] CUCTEMBI IMHEUHBIX
ypaBHEHUN. Pelnienne nmpukinagHbx
3a/1a4 C IMTOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHUI

[IpuMeHSTh pa3nMYHbBIE METOIBI
pelieHus pallMOHAJILHBIX U IPOOHO-
palMOHATIBHBIX YPABHEHUM; a TAKKE
METO]l UHTEPBAJIOB JIJIsl PEILICHUS
HEPABEHCTB.

OnepupoBaTh MOHITUSIMH MHOTOUYJIEH
OT OJIHOW IEPEMEHHOM, €r0 KOPHU;
IIPUMEHSATH JICJICHUE MHOTOYJIEHA

Ha MHOTOYJIEH C OCTATKOM, TEOPEMY
be3y u Teopemy Buera qis pemeHus
3aj1ad4.

OnepupoBaTh NOHATHUSIMH: CHCTEMA
JIMHEWHBIX YPABHEHUM, MATPUIIA,
ONPEAECTUTEN MAaTPHULIBL.
Hcnons30BaTh CBOMCTBA
ompenenuTeNs 2 X 2 1y BEIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
OIPEICIIUTENH ISl PENICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MonenupoBaTh pealibHbIE CUTYallMU
C TIOMOIIIBIO CUCTEMBI JTUHEHHBIX
YpPaBHEHUI, UCCIIEOBATH
MMOCTPOCHHBIE MOJICIIA C TTOMOIIIBIO
MATpPHIL U OIIPEIIECIIUTETIEH,
MHTEPNPETUPOBATH MOTYUECHHBIN
pe3ynbTar
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OyHk1MK U rpaduKy.
Crenennast GpyHKIMS
C LIETIBIM TIOKa3aTesaeM

12

DyHKIUSI, CIOCOOBI 3aaHusT PYHKIIUH.
B3anmHo oOpaTHbIe PYHKIIHH.
Komnosunus dynkuuid. I'padux
(GyHKUMU. DIIEMEHTapHBIE
npeodpazoBanus rpaduKoB QyHKITUH.
OO6uacTh onpeaeaeHus: U MHOKECTBO
3HaueHui ¢pynkunu. Hymu ¢pyHkimm.
[IpoMexyTKH 3HAKOMOCTOSIHCTBA.
YeETHbie 1 HEUETHBIE QYHKIIHMH.
[leproguyeckue GyHKIMH.
[TpoMeKyTKH MOHOTOHHOCTH
dbyaKIIMA. MaKCUMyMBl 1 MUHUMYMBI
¢bynkuuu. Haubomnbiiee u HauMeHbIIee
3HaueHHUE (PYHKIIMK HA TIPOMEKYTKE.
Jluneiinasi, kBagpaTUuuHas U JPOOHO-
nuHenHas QyHKIUU. DJIeMEeHTapHOoe
UCCJIEI0BAHNE U MTOCTPOEHUE TpauKOB
TUX (PYHKIMH.

CreneHs C LIEeJbIM [TOKa3aTEIEM.
bunom HrroTona.

CrerieHHast yHKITUS C HATypaJbHBIM
Y LIeJIBIM TIOKa3aresieM. E€ cBolicTBa

u rpadux

OnepupoBath NOHATUAMU: QYHKIHA,
crocoObI 3a/1aHus GYHKIUU; B3AUMHO
oOpaTHbIe (DYHKIIHH, KOMIIO3HUITUS
dyHkmii, rpaduk QyHKIKH, 001aCTh
OTIpe/IeTICHUSI 1 MHOXKECTBO 3HAYCHHIA
(GyHKIMH, HYTU QYHKIINH,
IPOMEKYTKH 3HAKOMOCTOSHCTBA;
JUHEHAas1, KBaJpaTUyHasi, ApOOHO-
JVHENHas U cTeneHHas QyHKIUU.
BrInonHATh 2eMeHTapHbIe
npeoOpa3zoBaHus rpa@uKoB QYHKITUH.
3HaTh ¥ YMETh JIOKA3bIBaTh YETHOCTH
WA HEYETHOCTH (DYHKITUH,
MEPUOTUIHOCTD (PYHKIINH, HAXOAUTh
IPOMEKYTKA MOHOTOHHOCTH

G YHKIIMK, MAKCUMYMbl 1 MUHUMYMBI
dbyHKIIMK, HAanOOJIbIIIEE M HAMMEHBIIIEE
3HauYCeHUE (PYHKIIMHM Ha MPOMEKYTKE.
dopMynupoBaTh U WLTIOCTPUPOBATH
rpaduuecku CBOMCTBA JIMHEIHOM,
KBaJPaTUIHOM, TPOOHO-TUHEUHOU U
CTENEHHOW (PyHKIUH.

Bripakath popMynamMu 3aBUCHMOCTH
MEXIy BeTUINHAMMU.

3HaTh ONpe/ieIiCHUE U CBOMCTBA
CTETICHHU C IIEJIBIM TTOKa3aTemeM,
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Apudmernyeckuit KOpeHb 15
N-OM CTETIEHH.

WpparnuonaabHbIe

ypaBHEHUS

[TokazarensHas QyHKITHSI. 10

[loka3aTenpHbIE YypaBHEHHS

ApudmMeTnuecknii KOpeHb
HATYypaJIbHOW CTEIEHU U €r0 CBOMCTBA.
[IpeobGpazoBaHus YUCIOBBIX
BBIPAKEHUM, COIEpKAILINX CTEIIEHU

Y KOpHH.

HppatmonanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
UppalMOHATbHBIX YPaBHEHUN.
PaBHOCHIIBHBIE IEPEXOBI B PEIICHUT
MPPALMOHAIBHBIX YPABHEHHUI.
CaolicTBa 1 rpaduK KOpHS N-0i
CTETIeHU KaK (yHKITUU OOpaTHOU
CTENEHH C HaTypaJIbHbIM MOKa3aTeseM

Crenensp ¢ paumoHaIbHBIM
ITOKA3aTeJIEM U €€ CBOMCTBA.
[TokazarensHas QyHKIUs, €€ CBOMCTBA
u rpaduk. Mcnons3oBanue rpaduka
GyHKIMU 71 peIIeHUs] YPaBHEHHM.
[TokazarenbHble ypaBHEHHS. OCHOBHBIE
METO/IbI PEIICHHS TTOKa3aTeIbHbIX
YpaBHEHUU

HNOAXOAILYI0 (POPMY 3aMKCH
JENUCTBUTEIb-HBIX YHCEIT JAJIs PEIICHUS
MPAKTUYECKUX 33]1a4 U MPEICTABICHUS
JAHHBIX

dopMynHUpoBaTh, 3aIIMCHIBATH

B CUMBOJIMYECKOU popme

¥ UCTOJIb30BaTh CBONCTBA KOPHS

N-o¥ cTemeHu I MPeoOpa30oBaHUS
BBIPA)KCHU M.

Haxoautsb pemienust nppanmoHaaIbHbIX
YPaBHEHUN C TOMOLIBIO
PaBHOCUIIBHBIX TIEPEXO0B UITH
OCYILIECTBIISISI IPOBEPKY KOPHEH.
Crtpoutsb rpaduk GyHKIIUN KOPHS
N-0ii CTENEHU KaK 0OpaTHOM

JUTsE QYHKITUHM CTETICHU C HATypaJbHBIM
nokazaTeyieM

@opMynMpPOBaATH OINPEICICHUE
CTENEHU C PallMOHAJIBHBIM
IIOKAa3aTeJIEM.

BoinonssTs npeodpa3oBaHus
YUCJIOBBIX BBIPAXKEHUH, COAEPKAILNX
CTENEHU C pallMOHATIBHBIM
MIOKAa3aTeJIEM.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI
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Jlorapudmuyeckas QyHKITHS. 18
Jlorapudmuyeckue

ypaBHEHUS

TpuronomMerpuyeckue 22

BBIPAYKCHUS U YPABHECHUS

Jlorapudwm uncna. CoiicTBa
norapudpmMa. Jlecatnunsie u
HaTypaJibHbIE JIOTapU(PMBI.
[TpeoOpazoBanue BbIpaXXKEHUH,
COJEpXKaIIUX JOrapu(pMbl.
Jlorapudmuueckas pyHKuus,

e€ cBolCTBA U rpaduK.
Hcnonb3oBanue rpaduka GpyHKIANA
JUISl peLIEHUS] YPaBHEHMI.
Jlorapudmuyeckre ypaBHEHUS.
OCHOBHBIE METOIbI PEILICHUS
Jorapu(pMUYECKUX YPaBHEHUH.
PaBHOCHIIBHBIE TEPEXO/IbI B PEILICHUN
Jorapu(pMUYECKUX YpaBHEHUN

CuHyC, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHUCJIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCUHYC U apKTAHI€HC YUCIIOBOIO
aprymeHTa.

Tpuronomerpuyeckas OKpyKHOCTb,

JUIs IOCTPOEHUs rpaduka
MOKa3aTeIbHON (QYHKIIMU U U3yUCHHUS
€€ CBOMCTB.

Haxoautsb pemienus mokaszaTeabHbIX
YPaBHEHUI

JlaBaTh onpeeneHue jgorapudma
YHCIIA; AECITUYHOTO U HATypaJIbHOTO
norapudma.

Hcnonb3oBaTh cBOMCTBA J0rapu(pMoB
U1 IpeoOpa3oBaHus
J0orapu(pMUIECKUX BBIPAKEHUH.
Crtpoutsb rpaduk sorapudmMudecKkon
(GyHKUIMU KaKk 00paTHOM

K [TOKa3aTeJIbHON U HCII0JIb30BAaTh
CBOICTBA JlorapuPpMUIecKoil GyHKIIUU
JUTSL peleHus 3a1ad.

Haxonute pemenus
Jorapu(PMUUYECKUX ypaBHEHHM

C MIOMOILIBIO PAaBHOCUJIbHBIX MEPEXO0B
WJIM OCYLIECTBIISISI IPOBEPKY KOPHEU

JlaBaTp ornpeneneHus: CUHyca,
KOCHHYCa, TAHI'€HCA U KOTaHI'€HCa
YHCJIOBOTO apryMEHTA; a TaAKkKe
ApKCUHYCa, apKKOCUHYCa U
ApPKTAHTEHCA YHCIIA.
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I[TocnenoBareiprHOCTH
U MPOTrPECCUu

10

OTpEIEICHNE TPUTOHOMETPUUECKUX
(G yHKIMNA YUCIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKUE
dbopmysl. [IpeobpazoBanue
TPUTOHOMETPUUIECKUX BHIPAKECHU.
Pemenne TpuroHoMeTpuueCcKux
YpPaBHEHUM

ITocnenoBaTeIbHOCTH, CIIOCOOBI
3aJIaHus TIOCJIEI0BATEIbHOCTEH.
Meron MaTeMaTUYECKON UHIYKIIUH.
MOHOTOHHBIE I OTPAHUYEHHBIE
nocnenoBarenbHOCTH. McTopus
aHaM3a OECKOHEYHO MaJlbIX.
ApudmeTrnueckasi U reoMeTpruIecKas
MPOTPECCHUH.

beckoneuno yOwiBaromas
reOMETPHUYECKas MPOTPECCHUSL.
CymMma GeCKOHEYHO YOBIBAIOIICH
r€OMETPUYECKOM ITPOTPECCHH.
JIMHEeWHBIN U YKCITOHEHIINATbHBIN
poct. Hucno e.

dopmyna CI0KHBIX MPOLIEHTOB.
Hcrnonp30BaHue Mporpeccuu

JUISL PEIICHUS] PeaIbHBIX 3a7a4
MPUKIIATHOTO XapakTepa

[TpuMeHSITh OCHOBHBIE
TPUTOHOMETPUICCKUE POPMYIIBI

JU1s1 TpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHUM.
[TpuMeHSITh GOPMYITBI TPUTOHOMETPUN
JUTSI pEIICHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUYICCKUX YPABHCHUN

OnepupoBaTh MOHITUSIMH:
IIOCJICIOBATEILHOCTD, CITIOCOOBI
3a/1aHus MTOCJIEN0BATENbHOCTEM;
MOHOTOHHBIE U OTPAHUYEHHBIE
MOCJIE/IOBATEIBHOCTH; UCCIEA0BATh
MOCJIEI0BATENIbHOCTH Ha
MOHOTOHHOCTb Y OTPAaHUYEHHOCTb.
[TomyuaTe npencraBieHne

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaTp onpeneneHue
apuMEeTUIECKON U TeOMETPUIECKON
nporpeccuu. Jloka3piBaTh CBOMCTBA
apuPpMETUIECKON U TEOMETPHUIECKOM
MPOTrPECCUU, HAXOAUTH CYMMY WJICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
OeCKOHEYHO yObIBarOIIeH
reOMETPUUECKOU MPOrPECCUM.
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HenpepriBHbie hyHKIINU.
[TpousBogHas

20

HenpepbiBHbIE QYHKIIMH U UX
cBorcTBa. Touyka pa3pbiBa.
AcuMnToThl rpaduKoB (DYHKIIHIA.
CBolicTBa (PyHKIMI HEMPEPHIBHBIX
Ha OTpe3ke. MeTo MHTEpBaJIOB

JUISl PEIICHUSI HEPABEHCTB.
[IpuMeHeHNE CBOMCTB HENPEPBIBHBIX
GbyHKIUI 1715 penieHus 3a1ay.
IlepBas u BTOpasi MpOM3BOJHBIE
bynakuuu. Onpenenenue,
reOMETPUYECKUN U (PU3UIECKUN CMBICI
IIPOU3BOAHOM. Y paBHEHHE
KacaTeabHOU K rpapuky QyHKIHUU.
[Tpou3BOHBIE SJIEMEHTAPHBIX
¢bynkuuid. [IpousBoaHas cymMmel,
MIPOU3BENECHUS, HACTHOTO U
KOMITO3UIIUY (PYHKITHIA

Hcnonb3oBaTe nporpeccuu

JUIS pelIeHUs 3a]1a4 IPUKIIATHOTO
Xapakrep.

[TpumeHITh GOPMYITYy CIOXKHBIX
IIPOLIEHTOB JUIS PELICHUS 3a1a4
U3 peaJbHOM IIPAKTUKU

OnepupoBath MOHATUAMU: QYHKIUS
HENpPEpbIBHASA HA OTPE3KE, TOUKA
pa3psiBa GyHKIIUU, aCUMIITOTA
rpaduka GyHKIHH.

[IprMeHATh CBOMCTBA HEMPEPBIBHBIX
GyHKIUN 115 pelieHus 3a1ay.
OnepupoBaTh NOHATUSIMHU: TIEpBasi U
BTOpAasi MPOU3BOIHBIE (PYHKIIUY;
MOHUMATh (PU3UYECKUN U
F€OMETPUUECKUN CMBICIT IPOU3BOJHOM;
3alMChIBaTh YPABHEHUE KACATEIILHOM.
Bpruucnsate npou3BOIHBIE CYMMBI,
IIPOU3BEICHUS, YACTHOIO U CIIOKHOU
G yHKIUN.

N3yyats npon3BOAHBIE JIEMEHTAPHBIX
G yHKIUH.

Hcnonb3oBaTh reOMETPUUECKHUN U
(U3UIECKUI CMBICIT POU3BOTHOM

JUISL PELLICHUS 3a/1a4
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[ToBTOpenue, 06001IEHNE,
CUCTEMAaTHU3aIMs 3HAHUI

OBHIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

136

OCHOBHBIE TTOHATHS Kypca aireOpbl
M HayaJl MATEMAaTHYECKOr0 aHaJIM3a
10 kiacca, 00001IeHNE U
CUCTEMATH3aIIUs 3HAHUI

[IprMeHATH OCHOBHBIE ITOHATHS Kypca
anreOpbl U Ha4aJl MATEMAaTUYECKOTO
aHanM3a Uil PEelICHUs 3a1ad

U3 peajbHOM KU3HU U JPYTUX
IIKOJIBHBIX IPEIMETOB
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11 KUIACC

HazBanue
pazjena (TeMbl)

HccnenoBanne GpyHkunii
C TIOMOIIBIO POU3BOIHOM

KomnnyecTBo
4acoB

22

OcHOBHOE Ccojiep)KaHuE pasjiea
(TeMbr)

[Ipumenenne npon3BoIHON

K UCCIIEJOBAHUIO (PYHKIIMN

Ha MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnenne HanboibIero u
HAaMMEHBIIIETO 3HAaYECHHS HENPEPBIBHOM
(YHKLIHMU HA OTPE3KE.

IIpuMeHeHne Mpon3BOAHON

JUISL HAXOKJICHUSI HAWJTY4ILEro
pelleHus B IPUKIJIAIHBIX 3a/1a4ax,

JUISL OIIPENIENIEHUSI CKOPOCTH U
YCKOPEHHMSI IPOLECCa, 3aJaHHOTO
dbopMyIioi umu rpaduKoM.
Kommnozunus GpyHKuui.
I'eomerpuueckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPJIAUHATHOU
IJI0CKOCTH

OCHOBHBIE BUJIBI JE€ATEIHLHOCTH
o0 ydJaromuxcs

CtpouTts rpaduk KOMIO3UIHH
(GYHKIIHI ¢ TOMOIIBIO JIEMEHTAPHOTO
UCCIJIEIOBAHUS U CBOMCTB KOMITO3UIIMH.
CtpouTth TeOMETpUIECKHIE 00pa3bI
YpaBHEHUH U HEPABEHCTB

Ha KOOPJAMHATHOM IIJIOCKOCTH.
Hcnonb30BaTh IPOU3BOAHYIO

JUIS UCCIE0BaHUS (PYHKIIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HauOoJbIlIee U HAMMEHbILIEE
3HA4Y€HUs PYHKIIMU HEPEPHIBHOMN HA
OTpe3Ke; CTPOUTH rpaduku PyHKIMI
Ha OCHOBAHUHU IIPOBEAEHHOTO
UCCJIEIOBAHMUS.

Hcnonb3oBaTh MpOU3BOIHYIO

JUTSL HAXOXKJICHUSI HAMITY4ILEero
pelleHus B MPUKJIAIHBIX, B TOM YHUCIIE
COLIMAJIbHO-D)KOHOMHMUYECKUX, 3a/1a4aXx,
JUTSL OTIpE/IeNIEHUs] CKOPOCTH

U YCKOpEHUs Tpoliecca, 3a1aHHOTO
dbopmyrio umu rpaduKoMm.

[Tonyuarts nipencraBieHue
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[lepBooOpa3Hasi U UHTETpaT

['padpuxu
TPUTOHOMETPUUECKUX
G YHKITUH.
Tpuronomerpruyeckue
HEpPaBEHCTBA

12

14

[lepBooOpa3Has, OCHOBHOE CBOWCTBO
nepBooOpasubix. [lepBooOpasHbie
areMeHTapHbIX QyHKIMH. [IpaBuna
HaXO0XJICHUS IEPBOOOPA3HBIX.
Nurerpan. I'eomeTpuyeckuil CMbICT
uHTEerpana. Berancnenue
ONIPEAECIEHHOI0 UHTETPpaJIA 110
dbopmyne Herotona— JleliOnuia.
IIpumeHeHne nHTerpaia

JUIA HaXOKIEHUS TUIoIaaei
IIOCKKX (Uryp u 00bEMOB
r€OMETPUYECKUX TEJl.

[Ipumepsl peenni
muddepeHIaibHbIX YPaBHCHH.
MareMaTnueckoe MOIEINPOBAHNE
peanbHBIX MPOIECCOB C MOMOUIBIO
mupdepeHanbHbIX YpaBHEHHM

Tpuronomerpudeckre GyHKIIHH, UX
CBOICTBA U TpaduKH.

OT100p KOpHEH TPUTOHOMETPUUECKHUX
YPABHEHHM C IOMOILBIO
TPUTOHOMETPUIECKON OKPYKHOCTH.

O IPUMEHEHUH TTPOU3BOTHOU
B Pa3JIMYHBIX OTPACIISIX 3HAHUU

OnepupoBatrh MOHATUIMH:
nepBooOpas3Has U onpeaeIEHHBIN
uHTerpai. Haxonuts nepBooOpasHbie
AJIEMEHTAPHBIX (DYHKIUN U BBIYUCIIATD
uHTerpai no gopmyne HeroroHa—
JleliOHua.

Haxonute momaay miockux Guryp
1 00BEMBI TEJT C TOMOIIIBIO
ONPEACIEHHOI0 UHTErpaa.
3HaKOMUTBHCSA C MATEMATHYECKUM
MOJICJIMPOBAHUEM Ha IIPUMEPE
mudpepeHnanbHbIX YpaBHEHHM.
[Tony4ars npeacTaBiIeHUE O 3HAUYCHUU
BBEJICHUS MMOHATHS UHTETpaJia

B Pa3BUTHUN MATEMAaTUKU

Hcnonb3oBaTh Hu(ppOBbIE pECYPChI
JUTSL TIOCTPOEHUS TPaPUKOB
TPUTOHOMETPUUYECKUX QYHKIIUU U
M3YYEHUS UX CBOKCTB.

Pemate TpuronomeTpudeckue
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HppanronanbHbIE,
IIOKa3aTeJIbHbIE U
JorapupmMuyecKue
HEPABEHCTBA

24

Pemienne TpUroHOMETPUYECKUX
HEPABEHCTB

OCHOBHBIC METO/IbI PEICHUS
MMOKA3aTeJIbHBIX U JIOTapU(HMHICCKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIITCHHS
UPPALMOHAIBHBIX HEPABEHCTB.
I'paduueckue MeToabl pereHus
UPPAIMOHAIBHBIX, TTOKA3aTEIbHBIX U
Jorapu(MUICECKUX YPaBHCHHUHN U
HEPABCHCTB

YpaBHEHUS U OCYIIECTBISATH OTOOP
KOPHEH ¢ MOMOIIbIO
TPUTOHOMETPUYECKOU

OKPY>KHOCTH.

[TpumeHsTh GOPMYJIBI TPUTOHOMETPUHU
JUTS PEIIeHNs OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh 1U(pOBBIE peCypChl
JUTSI IOCTPOEHUS U UCCIIEIOBAHUS
rpadukoB GyHKIHIMA

[IpumeHsTh CBOMCTBA IOKA3ATENBHON
u Jjorapudmudeckoit pyHKIui

K PELICHUIO TTOKa3aTeIbHbIX U
Jgorapu(pMUYECKUX HEPABEHCTB.
O06ocHOBaTh PaBHOCHJILHOCTh
MEePEX0/JI0B.

Pemars uppainrioHaibHbie U
KOMOMHUPOBAHHBIC HEPABEHCTBA,

C TTIOMOIIIBIO PABHOCUJIBHBIX
MEPEXO/IOB.

Hcnonb3oBaTh rpaduueckre METO b
Y CBOMCTBA BXOJSIINX B YPABHEHUE
WJIM HEPABEHCTBO (DYHKIIHIA

JUTSL PEIICHUS 3a/1a4u
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KowmmekcHble yncna

HarypainbHbie u nenble yncina

10

10

KomnnekcHsle uncna. Anredpandeckas
Y TPUTOHOMETpHYECKast POPMBI 3aITUCU
KOMIIJIEKCHOTO YHCIIA.
Apudmerrnyeckue onepamnmuu

C KOMIUIEKCHBIMU YHCIIAMHU.
N300pakeHrne KOMIUIEKCHBIX YHCE

Ha KOOPJAMHATHOMU IJIIOCKOCTH.
®opmyna Myaspa. Kopuu n-oi
CTENEHU U3 KOMILIEKCHOIO YU CJIa.
[IpuMeHeHre KOMITJIEKCHBIX YHCEeN

JUI penieHus (PU3NIecKux U
reOMETPUYECKUX 3a7a4

HatypanbHbie U 11€sbI€ Ynca.
[IpuMeHeHne MPU3HAKOB JETUMOCTH
nenbix unces, HOJl u HOK, ocrarkos
10 MOJYJIIO, anroputMa EBkinaa

JUISL PEIICHUS 3a/1a4 B LEJIbIX YHCIIaX

OmnepupoBath NOHATUIMMU:
KOMIUIEKCHOE YHUCIIO U MHOKECTBO
KOMILJIEKCHBIX YHCET.
[IpencTaBiaATh KOMIUIEKCHBIE YHCTIa
B alreOpanyveckom u
TPUTOHOMETPUUYECKOHN PopMme.
BrmonusaTs apudmMernyeckue
oIepalnyy ¢ HUMHU.

N300paxaTh KOMILJIEKCHBIE YHCIA
Ha KOOPJAMHATHOM IJIOCKOCTH.
[Ipumensates popmyiy MyaBpa u
IIOJIy4aTh MMPEACTABICHUE O KOPHAX
N-0ii CTETIEHH U3 KOMIUJIEKCHOTO YHCIIa.
3HAKOMUTBCA C IpUMEpaMu
IPUMEHEHUST KOMIUIEKCHBIX YHACEI
JUISl peLIEHUSI TEOMETPUUECKUX U
bu3nueckux 3aaad

OnepupoBaTh MOHATUSIMH
HaTypaJbHOE U 1I€JI0€ YUCIIO,
MHO’KECTBO HATYpPAJIbHBIX U LEIbIX
YHCEIl.

Hcnons30BaTh MPU3HAKU ACITUMOCTH
IEJTBIX YUCEeJT; OCTATKH TT0 MOJIYJIIO;
HO/I u HOK HarypanbHBIX YHCel;
anroput™m EBknuaa ais pemeHus
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Cucremsl paliMOHAJIbHBIX, 12
UppaIHOHATBHBIX

[I0KAa3aTEIbHBIX

U JorapupMudeckux

ypaBHEHUI

3ajauu ¢ mapameTpamu 16

Cucrema 1 COBOKYIIHOCTh YPaBHEHUM.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS.

OCHOBHBIE METO/BI PELLICHHS CUCTEM U
COBOKYITHOCTEH PallMOHAJIBHBIX,
MpPpalMOHANIbHBIX, TOKA3aTEIbHbIX U
Jorapu(pMUYECKUX YPaBHEHUH.
[IpuMeHenne ypaBHEHUI, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a]1a4 U 3a]a4

U3 pa3IM4HbIX 00JIacTe HAYKH U
peallbHOM KU3HU, MHTEPIpETalus
MIOJIYYEHHBIX PE3YyJIbTAaTOB

PanmnonanbHble, HppaluoOHaIbHBIE,
MoKa3aTeNbHbIE, IOTapU(PMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHNS,
HEPABEHCTBA U CUCTEMBI

3a/1au.

3anuceiBaTh HaTypaJbHbIC YUCIIA

B Pa3JINYHBIX NO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

OneprpoBaTh MOHATUSMU: CUCTEMA U
COBOKYITHOCTb YPaBHEHHI U
HEPABEHCTB, PEUICHUE CUCTEMBI WIIN
COBOKYITHOCTH; PaBHOCHUJIbHBIE
CHUCTEMBI U CHCTEMBI-CIICICTBHSI.
Haxoaute pemienust cucrem u
COBOKYITHOCTEH LIEIBIX
palMOHATBHBIX, UPPAIIMOHAIIBHBIX,
MOKA3aTeJbHBIX U JTOTapu(MUUECKUX
YPaBHEHU U HEPABEHCTB.
[IprMeHATh CUCTEMBI YpaBHEHUIN

K PELIECHUIO TEKCTOBBIX 3a/1a4

U3 pa3JIMuHbIX 00JlacTel 3HAaHUM U
peanbHOM KU3HU; UHTEPIPETUPOBATH
IIOJIYYEHHBIE PELIEHUS.
Hcnonb3oBath 1iudpoBsie

pecypcbl

BriOupats ciocod perieHus
PalMOHAIIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeJIbHBIX, JOrapu(pMUYECKUX U
TPUTOHOMETPUYECKHUX YPAaBHEHHI
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[ToBTOpeHue, 06001IeHNE,

CHUCTCMaTU3al s 3HAHUU

C mapameTpamu.
ITocTpoeHue u uccienoBaHue
MaTeMaTUYECKUX MOJIENIEH pealbHbIX
CUTYallli C IOMOIIBIO YPABHEHUH,
CUCTEM yPAaBHEHUN U HEPABEHCTB

C mapameTpamu

OCHOBHBIC ITOHATHS U METOBI KypCa,
0000IIIEHNE U CUCTEMATHU3AIlNs 3HAHUI

Y HEPABEHCTB, COACPKAIINUX
MOJTyJIU Y ITaPAMETPHI.

[IpumensTh rpaguueckue u
AHAIMTUYECKUE METOJIBI JIJISL PELICHUS
YPaBHEHUI U HEPABEHCTB

C mapameTpaMu, a TaKxKe
uccienoBanne PyHKIMH METOIaMH
MaTeMaTUYECKOr0 aHaIH3a.

Crtpouts u ucciienoBaTh
MAaTEMaTUYECKUE MOJIEIIA PEAIbHBIX
CUTYallU} C MOMOILBIO YPABHEHHUI,
HEPABEHCTB U CUCTEM

C ImapaMeTpamu

MonennpoBaTh pealibHbIE CUTYallU
Ha SI3bIKE aNreOphl, COCTABIIATh
BBIPAXCHUS, YDABHEHUsI, HEPABEHCTBA
Y UX CHUCTEMBI 10 YCIIOBUIO 33/1a4H,
MICCIIEIOBATh OCTPOCHHBIE MOJIEIN

C UCIIOJIb30BaHUEM allrapara ajareopsl,
VHTEPIPETUPOBATH NIOJTYUYECHHBIN
pe3yJibTar.

[TpumeHaTs GyHKITUU

JJIs1 MOJICJIMPOBAHUS M UCCIIEIOBAHUSA
peaNbHBIX MPOLIECCOB.

Pewars npukitagnelie 3aqa4u,
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B TOM YHCJIE COLUATBHO-
YKOHOMHUYECKOTO ¥ (PHU3NIECKOTO
XapakTepa, CPEeACTBAMH aJreOpbI
¥ MaTEMaTUYECKOTO aHaJIM3a

OBLIEE KOJIMYECTBO 136
YACOB I10 I[TPOTPAMME



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

MNOACHUTEJIBHASA 3AIIMCKA

['eometpusi siBIsieTCs OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEAHETO OOIIEero
o0pa3oBaHus, TaK Kak 00ecrneynBaeT BO3MOKHOCTh U3YUCHHS AUCITUIUIMH €CTECTBEHHO -
Hay4YHOW HAIpaBJICHHOCTH U MPEIMETOB T'YMaHUTAPHOIO UKJIA. [lockonbKy nornyeckoe
MBbIIIJIEHUE, (OPMUPYEMOE TpPU HU3YYCHHH OOYYaIOIIMMHCS TMOHSATHUHHBIX OCHOB
F€OMETPUM, MPHU JI0KA3aTEIbCTBE TEOPEM U TMOCTPOECHUU LIEMOYKU JIOTHYECKHUX
YTBEPKACHUM MPU PEHIEHUH T€OMETPUYECKUX 3a]]a4, YMEHHUE BbIABUTATh U OIPOBEPTaTh
TUIIOTE3bl HEMOCPEICTBEHHO UCTIOJIb3YIOTCA MIPY PEILICHUH 33]1a4 €CTECTBEHHO-HAYYHOT'0
IIMKJIA, B YACTHOCTU (PM3UYECKUX 3a71ad.

Ilens ocBoeHHs TporpaMmbl ydeOHOTO Kypca «l'eomeTpus» Ha yriryOJIEHHOM
YPOBHE — pa3BUTHE WHIUBUIYAIBHBIX CIIOCOOHOCTEW OOYy4YaromUXCS MPU HU3YyYECHUU
TeOMETPHUH, KaK COCTaBJISIIONIEH MpeaMeTHON obnacTu «MaremaTtrka u HHOOPMaTHKA»
yepe3 00ecreueHre BO3MOXKHOCTH MPUOOPETEHUS] W UCHOJB30BaHUs 0oJiee TTyOOoKHX
T€OMETPUYECKUX 3HAHUN M JEHUCTBUHU, CHEIUPUYHBIX TEOMETPUH, U HEOOXOIUMBIX
JUISL YCHEIIHOTO TPOo(hecCUOHAIbHOTO 00pa3OBaHMs, CBSI3aHHOTO C HCIIOJIb30BAaHUEM
MaTeMaTUKH.

[IpuopuTeTHBIMM 3ajlayaMud  Kypca TEOMETpPUM Ha yYriayOJIEHHOM YpOBHE,
PaCHIMPSIONIMMU U YCHJIMBAIOIIMMU KypC 0a30BOT0 YPOBHSI, SIBIISFOTCS:

pacuIMpeHue TMpEACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM KyJIbTYpbl WU
dbopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U TEOMETPUU C OKPYXKAIOIIUM MHUPOM,

dbopMupoBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEUIIIUX
MaTeMaTUYECKUX MOJIEISAX, MO3BOJSIONIMX ONUCHIBAaTh M HM3Yy4daTh PA3HBIE SIBICHUS
OKPYKAIOIIEro Mupa, 3HAHWE MOHSATUMHOrO ammapara no pazaeny «CTepeoMeTpusi»
y4eOHOIr0o Kypca T€OMETPHH,

dbopMupoBaHUE YMEHHUS BIAJETh OCHOBHBIMHU TOHSATHSIMHU O TMPOCTPAHCTBEHHBIX
durypax M HX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (opMyn U yMeHUe
WX MPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI
pelieHus 3a1ay;

dbopMHUpoBaHUE YMEHHS PacliO3HABATh HA YEPTEkKax, MOACISAX U B peajlbHOM MUPE
MHOTOTPAaHHUKU U T€JIa BPalIEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

dbopMupoBaHUE TOHMMAaHUS BO3MOXKHOCTH aKCHOMATHYECKOrO0 IMOCTPOCHUS
MaTeMaTH4eCKuX  Teopuil, (QopMHpoBaHHE TOHMMAHUS  POJIM  AKCHOMATUKH
IIPY NPOBEICHUHN PACCYKACHUM;

dbopMupoBaHUE YMEHHS BIQJAETh METOJAaMU JOKAa3aTebCTB W aJTOPUTMOB
pelIeHus, YMEHUSI UX MPUMEHSTh, MPOBOJUTH JI0KA3aTENbHBIE PACCYXKIACHUS B XOJE
pEelIeHUsT CTEPEOMETPUUYECKUX 3a7ady M 3a/ad C MPAKTUYECKHM COJCpPIKAHHUEM,
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dbopMUpoBaHUE MPEICTABICHUS O HEOOXOAMMOCTH JOKA3aTelbCTB MPU O0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUM W PO AKCHOMATUKU B TMPOBEJICHUU JI€TyKTUBHBIX
pACCYXICHU;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOydJaronuxcs,  IO3HABAaTEIbHOM  aKTUBHOCTH,  HCCJIEIOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBILUICHHS, HHTEpECa K U3YyYEHUIO0 T€OMETPUH;

dbopmupoBanue GyHKIHOHATBHOM IPAMOTHOCTH, PEJIEBAHTHON r€OMETPUH: YMEHHUS
pacno3HaBaTh MPOSBICHUS T€OMETPUUYECKHUX TMOHSATHUN, OOBEKTOB M 3aKOHOMEPHOCTEU
B pEANbHBIX IKU3HEHHBIX CHUTYyallUIX M TMpPU HU3YYCHUH JIPYTUX  y4eOHBIX
MPEIMETOB, MPOSBIICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, MOJIETTMPOBAHUS PEATbHBIX
CUTYyallMi, WCCIEOBAHUS MOCTPOEHHBIX MOJENe, HHTEepIpEeTallMi TOJTYyYeHHbBIX
pe3yJIbTaToB.

OCHOBHBIMH  COZACP)KATEIBHBIMM JUHUSAMHA y4eOHOro Kypca «l eoMerpus»
B 10-11 «xmaccax sBistorcs: «lIpsmple W MIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukmny», «Tena BpareHus», «BeKTopbl U KOOpJAWHATHI B MPOCTPAHCTBEY,
«/IBKEeHUS B IPOCTPAHCTBEY.

CdopmymupoBanHoe B @DPI'OC COO T1peboBaHHE «YMETh ONEPUPOBATH
MOHSTUSMUY, PEJICBAHTHBIX T€OMETPUU Ha YrIyOn€HHOM ypoBHE oOyuenus B 10-11
KJlaccaX, OTHOCUTCS KO BCEM COJEpXKaTeJbHbIM JIMHUSAM y4eOHOro Kypca, a
dbopMUpOBaHUE JTOTUYECKUX YMEHUU paCIpeeiieTcsa HE TOJIbKO IO COJEPKaTebHBIM
JUHUSM, HO U 1o roaam oOydeHus. CojepikaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yibTaTaM  ocBoeHuss  DenepanbHoil  paboyeil  mporpammbl,
pacnpenei€éHHBIM 0 TojJaM OO0Yy4YeHUs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPUHIMIMAILHBEIM BOMpOcaM oOydaromuecs oOparaimch
HEOJHOKPATHO. JTO MO3BOJISIET OPTaHW30BaTh OBIIAJICHIE T€OMETPHUECKUMH MOHSATHSIMH
M HaBBIKAMH TMIOCIEAOBATEIbHO M TOCTYIMATENbHO, C COOJIOJCHUEM TMPUHIUIA
IIPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIIOYATh B OOIIYI0 CHCTEMY T€OMETPUUYECKUX
NpENCTaBICHUNA OOy4alluxcs, pacmupsiss u  yrayonss e€, oOpa3ys MpoYHbIe
MHO>KECTBEHHBIC CBSI3H.

[lepexon K M3y4EHHUIO TEOMETPHUH Ha YIIyOJIEHHOM YPOBHE MTO3BOJISET:

co3iath ycnoBus s qudepeHnnanuu o0ydeHus, MOCTPOSHUS WHIUBHUIYaIbHbBIX
o0pa3oBaTeNbHBIX MPOrpamMM, OOECHEYUTh YIIIYOJEHHOE M3YYCHHE TeOMETPUHU
KaK COCTaBIIAIOIICH yaeOHOro npenmera «MaremaTuka,

MOATOTOBUTHh OOYYAIONIUXCSI K MPOJODKCHUIO M3YYCHUS] MATEMATHKU C y4ETOM
BbIOOpa Oynymieir npodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAY OOIIMM
U IpohecCruoHaIbHBIM 00pPa30BaHUEM.

Ha usydyenue yueOHOro kypca «I'eomerpusi» Ha yriayOJeHHOM YPOBHE OTBOJUTCS
204 vaca: B 10 kmacce — 102 wyaca (3 uwaca B Hezmemo), B 11 kmacce — 102 yaca
(3 uaca B Hememo).
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COJEPXXAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHbBIE TIOHAITHSI CTEpEOMETpUH. Touka, MpsiMasi, IIOCKOCTh, MPOCTPAHCTBO.
[ToHsiTe 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anMmHOe pacnonokeHue IpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIMECH,
MapajuiebHbIE U CKpEIIMBarOIMecs npsmele. [Ipr3Haku CKpEIMBAIOIUXCSA MPSMBIX.
[lapannenpHOCTh NPSIMBIX W IUJIOCKOCTEW B IPOCTPAHCTBE: MNapaUICNbHBIE NPSIMbIC
B IIPOCTPAHCTBE, NaPaLICIbHOCTh TPEX MPAMBIX, NAPAJUIETBHOCTh IPSMOU U TIJIOCKOCTH.
[TapasmenpHOE W TEHTPATbHOE NPOEKTUpPOBaHUE, u300pakeHue (uryp. OCHOBHBIE
CBOICTBa MapajlieJbHOTO MPOEKTHpOoBaHUs. M300paxeHue ¢uryp B mnapauieibHON
MPOEKIMUA. YTJBl C COHAIPaBICHHBIMUA CTOPOHAMH, VYroJ MEXAY MOPsIMBIMHU
B IIpocTpaHcTBe. llapamienpHOCTh IUIOCKOCTEH: MapajulesIbHbIE IUIOCKOCTH, CBOWCTBA
napajyieNbHbIX TIockocTer. [Ipocreiinme mpocTpaHcTBEeHHbIE (DUTYpPHI HA TUIOCKOCTH:
TETpa’Ap, MAPAIIIETETUIIE, TOCTPOCHUE CEUCHUM.

[lepieHAUKYISIPHOCTh MNPSAMOM W IUIOCKOCTH: MEPIEHAUKYISPHBIE NPSMbIC
B IIPOCTPAHCTBE, MPAMbBIE NTapaJUICIbHbIE U NEPHEHIUKYISIPHBIE K IUIOCKOCTH, MTPU3HAK
MEPIIEHAUKYJIIPHOCTH TMPSIMON U IUIOCKOCTHU, TEOPEMA O MPSIMOM IMEPIEHAUKYISIPHON
MIOCKOCTH. OpTOroHaNbHOE MNPOEKTUpOBaHUE. [lepneHAuKyJsip W  HAKJIOHHBIC:
paccTosiHUE OT TOYKH JI0 ILIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 IIIOCKOCTH, MPOSKIMS
burypsl Ha IJIOCKOCT. [leprieHAMKYIAPHOCTH IJIOCKOCTEN: MPU3HAK
MEPIEHANKYJIAPHOCTH JBYX IIOCKOCTEN. Teopema o Tp€X NepHNeHANKYISIpax.

VYTl B IIPOCTPAHCTBE. Yroj MEXKAY MPSAMOM M IUIOCKOCTHIO, ABYIPAHHBINA YIOJI,
JUHEWHBIA yroj JBYrpaHHOTO yria. Tpé€XrpaHHbI U MHOrOrpaHHbie yribl. CBoiCTBa
IJIOCKUX YTJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKUX W JBYI'PaHHBIX YIJIOB
TPEXTPaHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB JJIsI TPEXTPAHHOTO YIJIa.

MHororpaHHuKHu

Bubl MHOrOrpaHHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas npusma,
npsiMasi ¥ HAKJIOHHAas TpPHU3MbI, OOKOBas ¥ TMIOJHAs TOBEPXHOCTb MPHU3MBI.
[Tapannenenunen, TpAMOYTOJIbHBIN NapajUIeJICIIUIIE] U €ro CBoMCcTBa. Kparuaiimue mytu
Ha TMOBEPXHOCTM MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas Teopema
[Tugaropa. [Mupamuga: N-yrojspHas nupaMujia, NMpaBUibHAs U yCEUEHHAS MUPAMMIIBI.
CpoiictBa pé€Oep u OOKOBBIX TpaHed MpaBWIbHOM mnupamuabl. [lpaBusbHBIE
MHOTOTPAaHHUKHW: TPABUJIbHAS TNpU3Ma W TMpPaBUJIbHAS THUPAMUJIA, [PABUIIbHAS
TpeyroJjibHasi MUPaMUa U TPABWIBHBIA TeTpadip, kKy0. [Ipencrasienne o mpaBUIbHBIX
MHOI'OTPaHHUKAX. OKTa’dp, JOAEKAIP U UKOCADIP.

Brruucienne 31eMEHTOB MHOTOTPAaHHUKOB. péOpa, auaroHanu, yribl. [Lmomans
OOKOBO# MOBEPXHOCTH U TOJTHOW MOBEPXHOCTU MPSIMOM MPHU3MBI, IJIOMIAh OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM TIpU3MEI. [11o1mans 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH NPABUIBHOM MUPAMU/IBI, TEOPEMA O IUIOIIAAN YCEUEHHOW TUPAMHUJIBI.

CumMmeTrpust B HOpPOCTPAaHCTBE.  JJIEMEHTbl  CUMMETPUM  IPABUJIbHBIX
MHOTOrpaHHUKOB. CHUMMETpUsi B  MPaBWIbHOM  MHOTOIPaHHUKE: CHUMMETPUS
napajuiesienunena, CHUMMETPHUS [PABUJIBHBIX MPU3M, CHMMETPUS IPaBUIbHOU
MAPaMHUIBL.

BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOP B HNPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOpPHl KOJUIMHEAPHBIE, COHAIPABICHHBIE W TNPOTHUBOINOJIOKHO HAIIPABIICHHbBIC
BEKTOpBI. PaBeHCTBO BEKTOpOB. JIEWCTBUA C BEKTOPAMH: CIIOKECHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHMX BEKTOpPOB, YMHO)XEHHE BEKTOpa Ha uucio. CBoiicTBa
CJ0XeHUs1 BeKTOpoB. CBOKCTBa YMHOKEHHSI BEKTOpa Ha yucio. [loHaTne koMIiaHapHbIe
BeKTOphl. lIpu3Hak koMmImaHapHOCTM TpEX BeKTOPOB. lIpaBuio mapamenenumena.
Teopema 0 pa3noKeHUU BEKTOPA 110 TPEM HEKOMILIAHAPHBIM BeKTOpaMm. [IpsmoyronbsHas
cucrtemMa KoopauHar B IpocrpaHcTBe. KoopaunaTtel BekTopa. CBf3b  MEXKIY
KOOpJAMHATaMU BEKTOpPa U KOOpPAMHATAMHM TOYEK. YTOJI MEXIAy BekTopamu. CKaysipHOE
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsTHS: TUIUHAPUYECKAs TOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTH, chepruueckas
MOBEPXHOCTh, OOpasyromue MnoBepxHocTel. Tena BpaieHus:: UUIUHADP, KOHYC,
yceu€HHbIH KOHYC, cdepa, map. B3aumHoe pacnonoxkeHue cdepbl M IMIOCKOCTH,
KacarenbHas MIOCKOCTh K cepe. M3oOpakeHue e BpalieHus Ha TiockocTu. Pa3zsépTka
UIMHApPa U Konyca. Cummetpust cdepsl U 1mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME MPSAMOYTOJIBHOTO
napajuienenunena u ciencteuss u3z He€. OOBEM NpsIMOMl M HAKJIOHHOM TPU3MBI,
MUIMHAPA, TUpamMubl U KoHyca. O0BEM 11apa U MIapoBOTO CETMEHTA.

KomOuHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BrnvcanHas B UJIUHID,
omuca”Hasi okojo nunuHapa. [lepeceuenue cdepsl u mapa ¢ miockocTeio. Kacanue mapa
u cdepbl WIOCKOCThIO. [loHATHE MHOTOTpAaHHWKA, OIMMMCAHHOTO OKOJIO C(epbl, chepsl,
BITMCAaHHON B MHOTOTPAaHHUK WJIA TEJIO BPAIICHUSI.

[Tnomaas MOBEpXHOCTH IUIMH/IPA, KOHYCA, TUIoIaas cdepbl U e€ yactei. [lomodue
B mpocTpancTBe. OTHOIIEHNE O00BEMOB, TUIOMIAACH MOBEPXHOCTEH MOMOOHBIX (PUTYP.
[IpeoOpazoBanue  momobOusi, roMoTeTus. PemieHue 3agady  HaA  IUIOCKOCTH
C UCIIOJIb30BAaHUEM CTEPEOMETPHUICCKUX METOIOB.

[TocTpoenne cedeHnii MHOTOTPAHHUKOB M TEJI BpAICHUS: CEUCHHUS IMIMHIPA
(mapayiieIbHO U MEPICHINKYISIPHO OCH), CEUCHHS KOHyca (MapasieilbHOe OCHOBAHUIO U
NPOXOJSINee Yepe3 BEPIIMHY), CEUCHHS Iapa, METOJIbI MOCTPOCHHUS CEUCHHUI. METO[
CJIeJIOB, METOJI BHYTPEHHETO TPOSKTUPOBAHHUS, METO/] TIEPEHOCA CEKYIIECH MIOCKOCTH.

40



BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTBe. Onepanuu Haja BeKTopaMu. BekTopHOe yMHOXKEHUE
BEKTOpOB. CBOICTBa BEKTOPHOIO0 YMHOXEHUs. I[IpsAMOyroyibHas cucremMa KOOpAWHAT
B ipocTpaHcTBe. Koopaunats! Bektopa. Paznoxenue Bexkropa o 6azucy. KoopaunarHo-
BEKTOPHBIM METOJ] IPU PEIICHUH T€OMETPUYECKHUX 3a/1au.

JBHKEeHNS B IPOCTPAHCTBE

JIBrwxenust mpoctpancTBa. Otoopaxkenus. [|BrkeHus u paBeHCTBO duryp. Oo6mme
CBOMCTBa JBW)XCHWW. BuIbl IBWXCHUHN: TMapauIeJbHBIA IEPEHOC, LEHTPAIbHAS
CUMMETpHS, 3epKalbHas CHUMMETPHS, IOBOPOT BOKpyr mpsiMoi. IIpeoOpazoBanus
nomoowus. [Ipsmas u cdepa Ditnepa.

INPEAMETHBIE PE3YJIbTATBI

K koniy 10 kinacca obyvaromumiicst Hay49uTCs:

CBOOOJIHO OIEPHPOBATh OCHOBHBIMHU TOHSATHUSMH CTEPEOMETPUM IPU PEIICHUU
3a7a4 ¥ TIPOBEJICHUN MaTEMaTHIECKUX PACCYKICHHH;

IPUMEHSITh aKCHOMBI CTEPEOMETPHUU M CICJACTBUS U3 HHUX TPU PEIICHUU
TrCOMETPUYECKUX 3a/1a4;

KJIacCH(DUIIMPOBATh B3aUMHOE  PACIOJOKEHHWE TPSMBIX B  IIPOCTPAHCTRBE,
MIJIOCKOCTEH B IMPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

CBOOOIHO OMEPHPOBATH MMOHATHUSAMH, CBS3aHHBIMH C YIJIaMd B TIPOCTPaHCTBE:
MEXIy MIPSAMBIMHU B TIPOCTPAHCTBE, MEXKIY IIPSIMOU U TTIOCKOCTBIO;

CBOOOJTHO OMEPUPOBATH MOHATUIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOIHO pacro3HaBaTh OCHOBHBIC BHBI MHOTOTPaHHHUKOB (IpH3Ma, MHPaMH/A,
IpsIMOYTOJIbHBIN Mapajuienenumen, Kyo);

KJIaCCU(pUIIUPOBATh MHOTOIPAHHUKH, BEIOMPAsi OCHOBAHUS JJIs KJIaCCU(UKAIINH;

CBOOOJIHO ONEPHUPOBATh MOHATUSMH, CBSI3aHHBIMH C CEUCHHEM MHOTOI'PAaHHHKOB
[JIOCKOCTBIO;

BBITIOJTHSATH MapajuieIbHOE, IIEHTPATbHOE H OPTOTOHATBHOE MMPOEKTHPOBaHUE (PHUTYP
Ha TJIOCKOCTD, BRITIOJNHATH H300pakeHHs (GUTYpP Ha TUIOCKOCTH,

CTPOUTHh CEUCHHMS MHOTOTPAaHHUKOB Ppa3IMYHBIMH  METOJAAMHU, BBITIOJIHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHJI CBEPXY,
cOOKY, CHHU3Y;,

BBIUMCIIATHh IIOMIQJAM IMOBEPXHOCTEH MHOTOTPaHHUKOB (IpH3Ma, MHpaMuaa),
TCOMETPUUECKUX TEJ ¢ MpUMEHEHUEM (hOpMYIT;

CBOOOIHO OMEPUPOBATH TOHITHAMHU. CHUMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh
Y TJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TJIOCKOCTh CHMMETPUU (DUTYPHI;

CBOOOIHO  OMEpPUpPOBATH  TOHSATHUSMU, COOTBETCTBYIOIIMMHU  BEKTOpaM M
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHATD JEHCTBUS HAJl BEKTOPAMH,

pemaTh 3a7a4u Ha JI0Ka3aTelbCTBO MAaTEMaTHYSCKUX OTHOIICHUN M HAXOXKICHUC
FCOMETPUYCCKUX  BEJIIMYMH, TIPUMEHSS  HM3BECTHBIE METOABI MPU  PCHICHUH
MaTEeMaTUYECKHX 33]1a4 TTOBBIIIIEHHOTO M BBICOKOTO YPOBHS CJIIOKHOCTH;
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NPUMEHATh  NPOCTEHIlIME  TPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

U3BJICKATh, npeoOpa3oBbIBAThH u UHTEPIPETUPOBATH uHpopmaruio
O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PHUrypax, MPEACTABICHHYIO Ha YepTexax U
pPHUCYHKaXx;

MPUMEHSATh TOJyYCHHbIC 3HAHMWS Ha MPAKTUKE: CPaBHUBATh W aHAJIU3UPOBATH
peaibHble CUTYyallud, MPUMEHSITh M3yYEHHBIC MOHSTHS B IMPOIIECCE MOMCKA pPElICHUs
MaTeMaTH4eCKu C(HOPMYIMPOBAHHON MPOOIEMBI, MOJECIMPOBATH pealbHbIC CUTYAI[UH Ha
S3bIKE TCOMETPUHM, HCCIEeNA0BaTh IOCTPOCHHBIE MOJIEIM C  HCIOJIb30BAHUEM
TEOMETPUYECKUX TOHATHI U TEOPEM, alapaTa anreopsl, pemaTh IPaKTUYECKHUE 3a/1a4H,
CBSI3aHHBIC C HAXOXKJICHUEM I€OMETPUUYECKUX BEITUYUH;

MMETh MPEJCTaBICHUsI 00 OCHOBHBIX ATamax pa3BUTH T'€OMETPUU KaK COCTaBHOM
yacTH (pyHJaMEHTa Pa3BUTUS TEXHOJOTHMA.

K koniy 11 kinacca o0yJarommiicst Hay9uTCs:

CBOOOHO OMEPUPOBATH TTOHATUSIMU, CBI3aHHBIMU C IIUIMHAPUIECKON, KOHMUECKOU
U chepuueckoil MOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI MOJTYYCHHUS;

ONEPHUPOBATH TOHATHUIMH, CB3aHHBIMU C TE€JIaMU BPAILICHUS: [IWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Teia BpaiieHus (LMWIMHAP, KOHYyC, cdepa W IIap) U OOBSICHATH
CIOCOOBI MOTY4YEHUS TEJ BpalllCHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACIOIOXKeHUe Chephl U IMITOCKOCTH,

BBIYUCIISITh BEJIMUUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpallleHUsl, 00bEMBI U
IJIOMIAIA TOBEPXHOCTEM MHOTOIPAHHUKOB M TE€J BpALICHUS, T€OMETPUYECKHX Tell
¢ mpUMeHeHueM HopmyT,

CBOOOIHO ONEPUPOBATH MOHSATUAMHU, CBI3aHHBIMU C KOMOMHAIIMSAMHU TEJ BpaIllEHUS
¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, BIIMCAHHBIN B c(epy U ONMUCAHHBINA OKOJIO cephl,
cdepa, BricaHHasi B MHOTOTPAHHUK WJIM TEJIO BPAI[CHUS,

BBIYHUCIISITh COOTHOIICHUSI MEXKIY IUIOMIAASIMU TOBEPXHOCTEH U 00BEMaMu
MMOJOOHBIX TE,

n300pakaTh H3ydaeMble (UTYPBI, BBITOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpallleHUs,

U3BJICKATb, UHTEPIPETUPOBATH " npeoOpa3oBbIBATh uHdopmaIuio
0 TIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (UIypaxX, MPEACTAaBICHHYI0 Ha 4Yeprexax M
PUCYHKAX;

CBOOOJHO OMEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHSAThH ONEPAIlUU HAJl BEKTOPaMu;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOW CUCTEME KOOPANHAT;

pemaTh reoMeTpuyYecKue 3aJayd Ha BBIYUCICHHUE YIJIOB MEXAY MNPSIMBIMU U
IJIOCKOCTAMM, BBIYHMCIICHHE pACCTOAHUN OT TOYKH [JI0 MJIOCKOCTH, B ILIEIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEILICHUH;
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CBOOOZHO ONEPUPOBATH MOHATHUIMH, CBA3AHHBIMU C JABM)KEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBIKCHUM,

BBINOJIHATh U300pakK€HNsT MHOTOIPAaHHUKOM U TEJ BPALIECHMs MPU MapajljieIbHOM
NEPEHOCEe, UEHTPAIILHON CUMMETPHUH, 3€pKAIbHOM CUMMETPUH, IIPH IMOBOPOTE BOKPYT
npsIMOH, TipeoOpa3zoBaHUsI TOA0OHS;

CTPOUTh CEYECHMsI MHOIOTPAaHHUKOB M TeEJl BpAIICHMS: CEUYECHUS ILWIMHIpA
(mapayiiesbHO U MEPIEHANKYIIIPHO OCH), CEYEHUs KOHYyca (IapajuieIbHOE OCHOBAHHUIO U
IPOXOJIAIICe Yepe3 BEPIINHY), CCUCHUS Mapa;

MCIIOJIb30BaTh METO/BI MTOCTPOEHUSI CEYEHUI: METOJ| CIEI0B, METO/I BHYTPEHHETO
IIPOEKTUPOBAHMUs, METOJ IIEPEHOCA CEKYIIEH INIOCKOCTH;

JIOKa3bIBaTb T€OMETPUYECKHUE YTBEPKICHHUS,

IPUMEHATh T€OMETpUYECKUE (aKThl Ui PELICHUS CTEPEOMETPUUECKUX 3ajad,
NPEANONAralliX HECKOJbKO [IArOB PEUICHUs, €CIU YCIOBUS NPUMEHEHUS 3aJaHbI
B SIBHOW W HESBHOU (hopme;

pemars 3aJa4u Ha JI0Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOIICHUN M HaXO0XKICHHE
Ir€OMETPUYECKUX BEINYHH;

MPUMEHSATh TPOrPAMMHBIE CPEJICTBA U AJEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI
IIPU PEUIEHUU CTEPEOMETPUUECKUX 33/1a4;

MPUMEHATh TOJyYEHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, AHAIM3UPOBATH H
OLICHUBATh PEAJIbHBIC CUTYyallUH, IPUMEHATh N3YYEHHBIE MOHATHS, TEOPEMBI, CBOMCTBA
B IIpolLlECC€ IMIOMCKA pELIEHUsT MATeMAaTH4ecKu C(HOPMYIUPOBAHHOW MPOOJIEMBI,
MOJICJIMPOBATh pealbHbIE CUTyallud Ha A3bIKE F€OMETPHUH, UCCIEIOBATh MOCTPOCHHbBIE
MOJIEJIM C HMCHOJIb30BAHUEM T'€OMETPUYECKUX TMOHATUA W TEOpEeM, arapara ajireopsl,
penarh NpakTUYECKUE 3a]a4H, CBSI3aHHbIE C HAXO0KJIEHUEM I'€OMETPUYECKHUX BEJIUYMH,;

UMETh NPECTaBICHUS 00 OCHOBHBIX ATalax pa3BUTHUS M€OMETPUHU KaK COCTABHOM
4yacTy (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ha3zBanue KomnuectBo
paznena (TeMbl) Kypca 4acoB
Brenenue B cTepeoMeTpuio 23

OcHoOBHOE COACPKAHUC

OCHOBHBIE POCTPAHCTBCHHBIE
(bUrypBhl.

[TonsTHS CTEpEOMETPHUU. TOUKA,
npsiMasi, II0CKOCTh, TPOCTPAHCTBO.
OcHOBHBIE MPaBUJIa U300PAKEHUS

Ha PUCYHKE TIOCKOCTH, TTapajlieIbHbBIX
IPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[lousATHA: mepeceKaronmecs MIOCKOCTH,
TIepeceKarorecs MpsaMasi ¥ MI0CKOCTh;
HOJIYIIPOCTPAHCTBO.

MHoOrorpaHHUKH, U300paKeHUE
MIPOCTEHIITNX MPOCTPAHCTBEHHBIX
buryp, HeECyIIECTBYIOITUX O0OBHEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIC
CIICJICTBUS U3 HUX.

Cnoco0nI 3a1aHUsI TPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603Ha4YeHHS TPSIMBIX U TIJIOCKOCTEH.
Ceuenus. M3oOpakeHre ceueHui

OcHOBHbBIE BUJIBI AESATEINBHOCTH
yUYaIHAXCA

OnpenensiTe MIOCKOCTh Kak QPUTYpY,
B KOTOPOU BBINIOJIHAETCS TJITAHUMETPHS.
Jlemath mpocTenme JJIOrn4ecKue
BBIBOJIbI U3 AaKCUOMATHUKH TIJIOCKOCTH.
[IpuBOIUTE MPUMEPHI PEATBHBIX
00BEKTOB, UACATH3AINEN KOTOPHIX
ABJISIFOTCS. aKCHOMBI TE€OMETPHHU.
N3y4ath, NpUMEHATH TPUHIIUIIBI
MOCTPOCHUS CEUCHU.

Hcnons30BaTh 1151 TOCTPOCHHUS
CEYEHU METO/I CJIC0B, METO]T
BHYTPEHHETO IPOECKTUPOBAHUS, METO]T
MEPEHOCca CEKYIIEH MIIOCKOCTH.
Pemiats crepeoMeTpruyecKkue 3a1auu:
Ha ONpE/ICIICHUE BUA CEUCHUS U
HaXO0XKJICHUE €ro TJIOMIAIH.
AKTyanm3upoBaTh (DaKThl U METOBI
MJITAHUMETPUH, PEJICBAHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHHU.

Hcnons30BaTh MpU PELICHUH 3a/1a4
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B3anmHoe pacnonoxkenue
MPSIMBIX B MPOCTPAHCTBE

MUPaMUJIbI, KyOa U IPU3MBbI, KOTOPBIE
MIPOXOJAT yepe3 ux peopa.
N300paxxeHne nepeceyeHus
HOJTyYEHHBIX IJIOCKOCTEH.
PackparmBanyue MOCTPOCHHBIX CEYEHUI
pa3HbIMU LIBETAMHU.

Meron cnenoB ISl HOCTPOEHUS
cedueHuil. CBOMCTBA NEpECEUCHUI
IPSMBIX U TI0cKocTen. [locTtpoenne
CEUEHHUH B mUpaMuje, Kyoe no Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEMN U 3aIIMCh 1aroB
OCTPOECHHUS.

IToBTOpEHNE MIIAHUMETPHH.

Teopema 0 MPOMOPIMOHAIBHBIX
orpe3kax. [logoOue TpeyroJbHUKOB.
Teopema Menenas. PacuéTel

B CEUCHMSIX HA BBIHOCHBIX YEepTEKaX.
HcTopus pa3BuTHs IIIaHUMETPUH

U CTEPEOMETPUH

B3anmHoe pacnosiokeHue npsaMbIx

B nipocTpaHcTBe. CkpelnuBaromuecs
npsmele. [IpU3HaKu CKpenMBarOIUXCS
PSIMBIX.

[TapanenbHbie TpsAMbIE

CIIEAYIOIUE TUIAaHUMETPpUYECKUe (HaKThl
U METOJIbI:

Teopembr Paneca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
AJITOpUTM JI€JIEHUS OTpE3Ka

Ha N paBHBIX yacTeu. Teopema
Menenas.

PaBHOOEPEHHBIN TPEYTOJbHUK.
PaBHOCTOPOHHMY TPEYTOJIBHUK.
[IpsAMOYTOJIBHBIN TPEYTOJIBHHUK.
CBOICTBO CpeHEN JTUHUU
TpeyrojibHuka. CBOMCTBO OUCCEKTPUCHI
yriia Tpeyrojbauka. CBOMCTBO MEAUAH
TPEYroJbHHUKA.

[Tpu3Haku no00Us TPEYTOJIBHUKOB.
[TonyuyaTs npeacraBieHus: 00
OCHOBHBIX JTaIlax pa3BUTHUSA F€OMETPUU
KaK COCTaBHOW yacTu (hyHIaMeHTa
Pa3BUTHS TEXHOJIOTHIA

Knaccudunmposars B3auMHoe
PacIoIOXKEHHUE MPSMBIX

B IIPOCTPAHCTBE, MIUTFOCTPUPYS
PUCYHKaMH U TIPUBOJIST TIPUMEPHI
Y3 PEATbHOM KU3HU.



B IIPOCTpAaHCTBE. Teopema

0 CYLIECTBOBAaHUU U €TMHCTBEHHOCTHU
MPSIMOU MapaJICIIbHON TAHHOU
MIPAMOU, IPOXOIAIIEN YEPES TOUKY
MPOCTPAHCTBA U HE JICKAIEH

Ha JTAHHOW IIPSIMOMU.

JlemMa 0 nepeceyeHnn nmapayIeIbHbIX
MPSIMBIX IJI0CKOCTRIO. [lapannensHoCcTh
TpEX npsAMBIX. Teopema o TpEx
napajieIbHbIX OPSIMBIX.

Teopema 0 CKpeIUBaIOLIUXCS TPSIMBIX.
[TapayenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA NapaIeIbHOIO
npoekTupoBanus. M3zo0paxenue
pasHbIX (pUryp B mapauieIbHON
MIPOEKIIUU.

LenTpanpHas npoekuus.

VYo ¢ coHarpaBIeHHBIMU CTOPOHAMH.
Yroa Mexay npsSMbIMU.

3a1auy Ha JI0KA3aTeILCTBO U
UCCIIEIOBAHNE, CBSI3AHHBIC

C pacIIOJIOXKEHUEM MTPSIMBIX

B IIPOCTPAHCTBE

Jloka3piBaTh TEOpEMY

O CYILIECTBOBAaHUU U €MHCTBEHHOCTH
MapajuIeIbHON TIPSMOM, MPOXOISIIIEN
4yepe3 TOUKY NPOCTPAHCTBA U HE
JEeXKalen Ha APYrou NpsiMou; JIeMMY
0 MEPECEUYECHNH TUIOCKOCTH ABYMS
NapaJyIeIbHBIMU MPSMBIMU; TEOPEMY
0 TPEX NMapajuIeIbHBIX IPSIMBIX.
Jloka3pIBaTh MpU3HAK
CKPEIIMBAIOLIUXCS PSIMBIX, TEOPEMY
O CKPELIMBAOIINXCS MPSAMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
VIJI0B C COHAIIPABIEHHBIMU CTOPOHAMH.
OOBACHATD, YTO HA3bIBACTCS
napaJyiebHbIM U LIEHTPAIbHBIM
IIPOEKTUPOBAHNUEM U KaK BBIIOJHSAETCS
POEKTUPOBaHKE (QUTYP HA MIOCKOCTb.
JlokasbIBaTh CBOWCTBA MapasuIeIbHOTO
IIPOEKTUPOBAHHS.

N3o00paxaTh B napajuieabHON
IIPOEKIUH Pa3HbIE FEOMETPUYECKHE
burypsl.

PeraTe cTepeoMeTprueckue 3a1auu
Ha JI0Ka3aTelbCTBO U HUCCIIEA0BAaHUE,
CBSI3aHHBIE C PACIIOJOKEHUEM MPSIMBIX
B [IPOCTPAHCTBE.
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[TapannenbHOCTD MPAMBIX
Y IUIOCKOCTEN
B POCTPAHCTBE

[ToHsTHS: TapauIeNbHOCTD NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.
[Ipu3Hak mapauieIbHOCTH MPSIMOU U

iockocTH. CBOWCTBA NapauIeIbHOCTH

[IpoBOoaHTH AOKA3aTENbHBIE

paccy KIeHus IpU pelieHUH
TF€OMETPHYECKHUX 3a]1a4, CBA3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
OpPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, aHATM3UPOBATH U
OLIEHUBATh YTBEPKIACHUS C LIEIbIO
BBISIBJIEHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MopenmupoBaTh peaJIbHbIE CUTYALUH,
CBSI3aHHBIE CO B3AUMHBIM
PaCIOJIOKEHHEM IPSMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPUH.
HccnenoBath NOCTPOEHHBIE MOIENH

C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUHI U TEOPEM, amnmnapara aiareopsl,
U (POBBIX PECYPCOB.

[TonmyuaTe npencrasiieHne

0 LIEHTPAJIbHOM IPOEKTUPOBAHUU

1 00 ucropuu padboT Mo Teopun
NEPCIEKTUBbI

Knaccudunmposarts B3auMHoe
pACTIONIOKEHHUE TIPSIMOU U TIOCKOCTH
B IIPOCTPAHCTBE, PUBOIA
COOTBETCTBYIOIIUE MPUMEPHI
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IIPSIMOY U TUIOCKOCTH.
['eomerpuueckue 3amaun

Ha BBIYHCIICHHUE U JTI0KA3aTEIbCTBO,
CBSA3aHHBIE C MAPAJUIEIIbHOCTHIO

MPSMBIX U TIJIOCKOCTEN B MPOCTPAHCTBE.

[TocTpoeHue ceyeHus, MpOXOIAIIETr0
yepes NaHHYIO NPSIMYIO Ha YEPTEKE U
MAPAJLIETLHOTO APYTrOX MPSIMOM.
Pacuér otHomenui. [lapannensHas
MPOEKIMs, TPUMEHEHUE

JUTSI TIOCTPOEHUS CeYeHU KyOa

U MapaJuleIennea.

CaoiicTBa napasuiesienunea u Mpu3Msl.

[TapaitenbHble 10ockocTH. [Ipu3Haku
MapaJUIEIbHOCTH IBYX IIJIOCKOCTEM.
Teopema o0 mapajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJISIIEN Yepe3 TOUKY, HE
IIPUHAICKAITYIO JaHHOM IIJIOCKOCTH U
CIICZICTBUS U3 HEE.

CaolicTBa napauIeIbHbBIX NTIOCKOCTEN:
0 MapaIJIEIbHOCTH MPSMBIX
MepECEUCHU MPU NEPECCUCHUU JIBYX
NapajuIeIbHBIX TNIOCKOCTEN TPETHEN;
00 OTpe3Kax MmapauIeIbHBIX MPSMBIX,
3aKIIIOYEHHBIX MEXAY MapasuieIbHBIMU

W3 PEAIbHOMN KU3HU.

DopMyIIIpPOBaTh ONPEIECICHHE
ITapaJuIeIIbHBIX IPSIMOM U INIOCKOCTH.
Jloka3piBaTh Nnpu3HaK

0 NMapaJuIeIIbHOCTH NPSIMOU U
IIJIOCKOCTH; CBOMCTBA MMAPAJUIEILHOCTH
IIPSIMOM U TUIOCKOCTH.

Pemate crepeoMeTprueckue 3a1auu
BBIYKCIICHUS U IOKA3aTEIbCTBO,
CBSI3aHHBIE C NTAPAJUIEIIBHOCTHIO
IIPSAMBIX U TJIOCKOCTEN B MTPOCTPAHCTBE.
Pemars npaktryeckue 3axadu

Ha [MOCTPOCHHUE CEYEHUN HA YEPTEkKAX
TeTpaj’Apa U NapajuieacnuIeaa.
Pemats crepeoMerprueckue 3aaaum,
CBA3aHHBIE C IIOCTPOCHUEM CEYCHUM
IIJIOCKOCTBIO.

[IpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUU T€OMETPUYECKUX 3a1a4
CBA3aHHBIX C MapaJUIEIbHOCTHIO
IIJIOCKOCTEMN.

CpaBHUMBATh U aHAIU3UPOBATH
peanbHbIe CUTyalluu, CBSI3aHHbIC

C MapaJIEIbHOCTBIO PSIMOM U
IIJIOCKOCTHU B MPOCTPAHCTBE;
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[lepneHANKYISIPHOCTH
NPSIMBIX U TJIOCKOCTEH
B [IPOCTPAHCTBE

25

IJIOCKOCTSIMU; O IMEPECECUEHUH MPSIMOM
C IBYMs1 IapaJuIE€IbHBIMU MIIOCKOCTSIMU

[ToBTOpenue: Teopema [Iudaropa
Ha IUIOCKOCTH, TPUTOHOMETPHS
MIPSMOYTOJIBHOTO TPEYTOJIbHUKA.
CBoiicTBa Ky0a 1 MPSAMOYT'OJIBHOT'O
napajenenunena. Berancienue 1ivH
OTPE3KOB B KyO€ H MPSMOYT OJIbHOM
napajuieenuIese.
[IepnieH UK YISAPHOCTD NPSIMOU U
1I10cKOCTH. [Ipu3Hak
NEPNEHIUKYJIIPHOCTU MPSMOU U
IJIOCKOCTH. Teopema 0 CylnecTBOBaHUN
Y €IMHCTBEHHOCTH IPSMOMU,
IIPOXOASAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U NEPNEHANKYIIIPHON
K mockoctu. [limockoctu n
NEePHEHIUKYJIIPHBIE UM MpsAMast

B MHOTOTPaHHHKAX.
[leprieHaUKyIISIp U HAKJIOHHAS.
[TocTpoenue neprnieHAuKyIsipa

U3 TOYKH Ha TPSMYIO.

Teopema 0 TpEX NepreHAUKYIIApax
(mpsimast 1 oOpaTHasi).

MOJACIUPOBAThH PCAJIbHBIC CUTYAIlNH,
CBA3aHHBIC C ITAPaJIJICIIbHOCTBIO
HpHMOﬁ " IINIOCKOCTHU B IIPOCTPAHCTBC,
Ha SA3bIKC TCOMCTPUN

AKTyanu3upoBaTh (PaKThl U METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.
DopMynMpPOBATH ONPEACICHUS:
MEPIEHIUKYJISPHBIX TPSIMbIX

B IIPOCTPAHCTBE; OMPEAECIECHUE MPIMON,
MEPIEHANKYIAPHON K INIOCKOCTH.
Jloka3pIBaTh: 1IeMMY

0 NEPIEHIUKYISIPHOCTH IBYX
napajuieIbHbIX NPSIMBIX K TPEThEH
IIPSIMOM; TEOPEMBI O CBSI3U MEXKIY
MapaJJIEIbHOCTBIO MPSIMBIX U UX
MEPIIEHANKYJIIPHOCTHIO K IUIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MPU3HAK NEPIECHANKYISIPHOCTH TPSIMOM
Y TJIOCKOCTH; TEOPEMY

O CYILIECTBOBAaHUM U €TMHCTBEHHOCTHU
PSAMOM, MPOXOASALIEN YEPE3 JaHHYIO
TOYKY Y MEPNEHAUKYIISIPHON K JaHHOU
IJIOCKOCTH.

N3o0paxaTh B3aMHO
MEePIECHANKYJIAPHBIE MPSIMYIO



Yros MexXay CKpeInBatOmMUCS
npsiMbIMH. 1Ionck neprieH MKy IspHBIX
MPSIMBIX C TOMOILBIO
MEPHEHANKYJIPHBIX MIJIOCKOCTEN
OpToroHanbHOE NPOEKTUPOBAHUE.
[TocTpoenue ceuenuii kyda, mpu3Msl,
IPaBWIBHON ITHPaMUBI C TIOMOILBIO
OpPTOrOHAJIBHOW IPOEKIUH.
CummeTpus B IPOCTPAHCTBE
OTHOCUTENBHO IIIOCKOCTH. [IImockocTn
CUMMETPUI B MHOTOI'paHHUKAX.
[Ipu3HaK nepreHIuKyIsIpHOCTH
IPSIMOM M IUIOCKOCTH KaK CIICACTBUE
cumMmeTtpuu. [IpaBuiibHbIE
MHOTOI'PaHHUKH

Pacuér paccrosaHuii OT TOUKH

10 ockoctu. CrocoObl OMYCTUTD
NEePHEeHAUKYJISAPbI: CAMMETPHUSI, CIIBUT
TOYKH I10 MapaJLICIbHON MPSMOM.
CnBur no HenapayuieaIbHON NPSIMOM,
WU3MEHEHHE PACCTOSTHAN

Y TIJIOCKOCTb.

@opMyIupOBaTh CBOMCTBO
NEPHEHANKYJIAPA IO OTHOILIEHHUIO

K IUTOCKOCTH.

[Tomy4ars npeacTaBIeHUE O 3HAYEHUU
NEepHeHANKYJIIApa A ApYrux obnacten
HaykH ((pusmKa, SJHEPreTuKa, Ja3epHbIe
TEXHOJIOTHH), B PEATbHOM KU3HU
(TexHHKa, OKpYIKarolas 00CTaHOBKA).
Jloka3bIBaTh YTBEPXKIICHHUSI, CBSI3aHHBIE
C IIPOEKIMEN NPSIMOU HA TIJIOCKOCTb,
HETIEPIICHIUKYJSIPHYIO K 3TON IIPSMOM.
JlokaspIBaTh TEOPEMY O TPEX
NEPHEHANKYJIAPAX U TEOPEMY
o0paTHYyI0 TeopeMe 0 TPEX
NEPIEHANKYIIApaX.

ITonyuats npeacraBieHue

00 OpTOrOHaJIbHOM MPOEKTUPOBAHUHU.
JlokasbIBaTh TEOPEMY O MPOEKIIUH
TOYKHU Ha IPIMYIO.

Pemate crepeomeTpuueckue 3aaadd,
CBSI3aHHBIE C MEPIICHINUKYJIIPHOCTHIO
MPSIMOM U TUIOCKOCTH.

PemaTe npukinaaHble 3a1a4H,
CBSI3aHHBIE C HAXOKJIECHUEM
r€OMETPUYECKUX BEJIUUHH.
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VYTrbl U pacCTOSTHUS

16

[ToBTOpEHUME: Yyroa Mexay IpsSIMbBIMHA
Ha IJIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJIBHOM TPEYTOJIbHUKE,
TEOpeMa KOCHHYCOB.

[ToBTOpEHUME: Yrom MeXIy
CKPEILLMBAKOLIMMHUCS IPAMBIMU

B IIPOCTpAHCTBE. [ eomeTpuueckue
METO/bI BBIYUCIICHUS YIila MEXKIY
IPSMBIMA B MHOTOI'PaHHUKAX.

Pemates cTepeoMeTpuuecKue 3a1auuy,
CBSA3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX MEPHEHIUKYIIpax,
HAaXO0KJICHUEM PaCCTOSIHUH,
IIOCTPOECHHUEM ITPOCKLIUM.

CpaBHUBATh M AaHAIM3UPOBATH
YTBEPKACHUSA C LEIIBIO BBIABICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHam3UpoOBaTh U MOJEIMPOBATH

HAa SI3BIKE TEOMETPHUU PEAIbHBIE
CUTYyalluH, CBSI3aHHbBIC

C IEPIEHAUKYJIAPHOCTHIO IIPSIMOM U
IIJIOCKOCTH; UCCIIEI0BATh IIOCTPOCHHbIE
MOJIENH, B TOM YUCJE U

C MCIIOJIb30BAHHUEM alllapara ajareopsl

AKTyanu3upoBath (akThl U METO/IbI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTUU.

DopmMynHpOBaTh ONPEACICHUE
JIByTPAHHOT O yTJIA.

Jloka3bIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YIJIOB JIByTPAHHOTO yIJIa.
KnaccudunmpoBaTs 1ByrpaHHbIE YTIIbI
B 3aBHCUMOCTH OT UX TPAAyCHOU MEPHI.
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JIByrpanuslii yroa. CBOHCTBO
JMHEWHBIX YIJI0B ABYTPAHHOTO yrja.
[lepnienquKyISIpHBIE IIOCKOCTH.
CBolicTBa B3aMMHO NEPIIEHIUKYJIISI PHBIX
tockocren. [Ipusnak
MIEPIICHIUKYJIIPHOCTH IIOCKOCTEM;
T€0-peMa O MPSIMOM MEPECEUCHUS JBYX
IJTIOCKOCTEN MEPIIEHIUK YISIPHBIX
TPETHEN IUIOCKOCTH.

[IpssMOYTOJIBHBIN TTapasUICIENIUIIEN;
KyO; U3MepeHHs], CBOMCTBA
MPSIMOYTOJILHOTO ITapaJuIeIeTUIIe 1a.
Teopema 0 quaroHaau IpPsIMOYTrOJIbHOTO
MapajuleiCIANeaa v CIEeICTBUE U3 HEE.
CrepeoMeTpryecKue 1 NMPUKIAIHbIE
3a/1a44, CBAI3aHHBIE CO B3aUMHBIM
PACIIOJI0KEHUEM IIPSMBIX U TUIOCKOCTH.
IToBTOpEHME: CKPEIMBAIOIINECS
IIpsIMBIE, NTapaJUICIIbHbIE IITIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'paHHUKAX.
[Tapa mapasienbHbIX IIOCKOCTEN

Ha CKPEIMBAIOIINXCS MPSMBIX,
PACCTOSIHUE MEXTY
CKPEIIMBAOLIIMMHUCS PAMBIMU

B [IPOCTBIX CUTYaLUSIX.

OnyckaHue nepneHIMKyJspoB,

DopMyNIHPOBATH ONPEACICHUE B3AUMHO
MEPIEHIUKYJISPHBIX TUIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MPU3HAKE
MEPIIEHAUKYJISIPHOCTH JIBYX
TUIOCKOCTEM.

@opMyNnHpPOBATh CIEICTBUEC

(13 mpu3HAaKa) 0 MEPIEHIUKYIIIPHOCTH
IJIOCKOCTH, KOTOpasi NEPIEHANKYIISIpPHA
MIPSIMOM, 110 KOTOPOM MEPECEKAIOTCS IBE
TIOCKOCTH, 3TH TIIOCKOCTSM.
Jloka3bIBaTh YTBEPKAECHUS O €TO
CBOMCTBAX; TEOPEMY U CIEACTBUE

M3 HEE O AUArOHAJISIX MIPAMOYTOJIBHOTO
napajuiesenuIesa.

Pemate crepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C MEPIICHAUKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEU, UCITOIb3Y I
MJIAaHUMETPUUECKUE (PaKThl U METO/IBI.
[IpoBOIUTH TOTUUECKH KOPPEKTHBIE
JI0Ka3aTeJbHbIE PACCYKICHUS IIPU
pPELICHUU TEOMETPUUECKHX 3a/1aY,
CBSI3aHHBIX C IEPIIEHAUKYJIIPHOCTBIO
IJTIOCKOCTEH.

AHanu3upoBaTh U MOAEINPOBATH

Ha SI3bIKE TEOMETPUH peabHbIC
CUTYalllH, CBSI3AHHBIE
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MHoOrorpanHuKu

BBIYHCIIEHUE PACCTOSHHUIA OT TOYKH
110 TOYKH; MPSIMOH; TUIOCKOCTH.
Brrunciienne paccTossHUN MEXKITY
CKpELIMBAIOLIUMUCA NPSIMBIMU

C TIOMOIIBIO NTEPIEHIUKYISIPHON
IUIOCKOCTH.

TpéxrpaHHbIN yroj, HEPABEHCTBA
JUISL TPEXTPAHHBIX YIJIOB.

Teopema Iudaropa, Teopembl
KOCHHYCOB M CUHYCOB

JUTSL TPEXTPAHHOTO YIJia. DJIEMEHTHI
chepruuecKoil reoOMeTpUH.
reoJIe3MYeCKHe JIMHUU Ha 3eMJie

CucremaTrsanus 3HaHUM:
MHOTOrpaHHHK U €T0 3JIEMEHTHI.
[Iupamupa. Buaer nupamu.
[IpaBuiibHas nupaMuaa.
[Ipuzma. IIpsimas u HakJIOHHAs
npu3Mbl. [IpaBuibHas npusma.
[Ipssmont mapannenenunen,

OpsIMOYTOJIbHBIN Mapajuienenumen, Kyo.

Brinmykiible MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuiibHbIE U
MOJIYIIPABUJIbHBIE MHOTOTPAHHUKH

C NEPHEHIUKYJIISIPHOCTHIO NPSIMBIX U
TTIOCKOCTEH.

HccnenoBaTk NOCTPOEHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmapata anreOpbl.

Pemate nmpukiaaHble 3a1a4H,
CBSI3aHHBIE C HAXOXJICHUEM
T€OMETPUUECKUX BEJIMYUH

Pabotath ¢ yueOHMKOM: 3a71aBaTh
BONPOCHI, JIeJaTh 3aMeYaHus,
KOMMEHTApHHU.

AHanM3upoBaTh PEUICHUE 3a0a4H.
PucoBaTh BBINYKJIbIE MHOTOTPAHHUKHU
C 3aJJaHHBIMHU CBONCTBaMU,
BOCCTaHABJIMBATh OOIINN BU]T
BBIMTYKJIOTO MHOTOTPAHHUKA T10 IBYM
€ro MPOCKIIHSIM.

Jloka3pIBaTh CBOMCTBA BBITYKJIOTO
MHOTOTpaHHUKA.

PucoBaTh BBITYKJIbIE MHOTOTPAHHUKHU



BekTopsl B mpocTpaHCTBE

12

[ToHATHE BEKTOpA HA ITIOCKOCTH

1 B POCTPAHCTBE.

CymMmMa 1 pa3HOCTh BEKTOPOB, ITPABUIIO
MapaJIeenunea, YMHOKEHUE BEKTOpa
Ha YHCJIO, Pa3JIOKEHUE BEKTOPa

1o 6a3ucy TpEX BEKTOPOB, HE JISKAIIUX
B OTHOU IIJIOCKOCTH.

CxansipHO€ IPOU3BEICHUE,
BBIUMCIICHUE YTJIa MEXKIY BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocreiime 3agaum ¢ BEKTOpaMHU

C Pa3HOM DMIEPOBOU XapaAKTEPUCTUKOMU;
UCCIIEI0BATh BOBMOXKHOCTH TOJTYUYEHHUS
pe3yJibTata Npyu BApbUPOBAHNH JAHHBIX.
Jloka3bIBaTh CBOKMCTBA MPABHIIbHBIX
MHOTOTpaHHUKOB. [ImanupoBaTh
OCTPOEHUE MPABHIIbHBIX
MHOTOTPAHHUKOB Ha TIOBEPXHOCTSIX
OPYTUX MPaBUIbHBIX MHOTOI'PaHHUKOB

AKTyanmu3upoBath (HaKThl U METO/IbI
IJIAHUMETPUHM, PEIICBAHTHBIC TEME,
MIPOBOAUTH AHAJIOTHUH.

OnepupoBaTh MOHATUSIMH: BEKTOP

HA TIJIOCKOCTHU U B MIPOCTPAHCTBE;
KOMILTAaHApHbIEC BEKTOPHI. [IpuBOIUTH
puMepbl GU3UIECKUX BEKTOPHBIX
BCJIMYMH.

OcBauBaTh IpaBUJia BHIMOJHEHUS
JICUCTBUM CI0KCHUS U BRIYNTAHUS
BEKTOPOB, YMHO>KEHUSI BEKTOPA

Ha YHCJIO.

Jloka3pIBaTh MPU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.

JloKka3pIBaTh TEOPEMY O PA3IIOKECHUH
J000ro BEKTOpa 1Mo TPEM JaHHBIM
HEKOMILIAHAPHBIM BEKTOpaM



[ToBTOpenue, 0600IEHNE
Y CUCTEMATU3AaLMA 3HAHUN

O6o61matoiee MOBTOPEHNE TOHATUN
¥ METOJIOB Kypca Fr€OMETPHH

10 kmacca, cucreMaTu3anys 3HaHWH.
HcTopus pa3BUTHS CTEPECOMETPHH Kak
HayKH U € pOoJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHi

Pemate crepeomerpuueckue 3amaun
Ha JI0Ka3aTeIbLCTBO MaTeMaTHYECKUX
OTHOILICHUI, HAX0XKJICHUE
TCOMETPUYCCKUX BEJIIMIUH (JIJIHH,
yIJIOB, IUIOIIaAeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHUN
CTEPEOMETPUYECKHUX 3a]1a4
TUTAHUMETPUYECKHE (PaKThl M1 METOIBI.
[IpoBOINTE TOTHYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIC PACCYXKICHUS

[IPU PEUICHUU CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKHUX 3a7a4.
CpaBHHBATh U AHAJIU3UPOBATH
pEAIbHBIC CUTYAIUU U BBISBIISITH
BO3MOKHOCTh €€ MOJECIMPOBAHUS HA
SI3BIKE€ T€OMETPHUH.

MoaenupoBarh peasibHYI0 CUTYaIHNIO
Ha SI3bIKE TEOMETPUU U UCCIIEA0BAThH
IMOCTPOCHHBIE MOJIEJIN, B TOM YHUCJIE U
C UCIOJIb30BaHKUEM armapara ajireopsbl.
Hcnonb3oBaTh KOMIIBIOTEPHBIE
MPOrpaMMBbl P PENICHUH 3a]1a4.
[Tomy4aTp npencTaBieHUE O TEOMETPUH
KaK O pa3BUBAIONICICS HAYKE,
VCCIIEIYIOIIEN OKPYKAOIIAN MUP,
CBSI3aHHOM C peajbHbIMU 0OBEKTAMH,
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OBLIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

102

IIOMOTAIOLIEN PELIUTH PEAIbHbIE
KU3HEHHBIC CUTYyAIMU O POJIU
CTEPEOMETPUH B PA3BUTUHN
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBaTh U aHAIU3UPOBATH
YTBEPKIACHUS C LETIbIO BBISBICHHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

HCCJIGIIOB&TL IIOCTPOCHHBIC MO CIIN.

Hcnonb3oBaTh HU(pPOBBIE PECYPCHI
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11 KJIACC

Ha3zBanue
pasneina (TeMbl) Kypca

AHanuTnyeckas rcoMCTpHA

KommgecTBo
4acoB

15

OcHOBHOE COOCPIKAHUC

[ToBTOpEHME: KOOPIMHATHI BEKTOPA
Ha IJIOCKOCTHU U B POCTPAHCTBE,
CKAJIPHOE MPOU3BEACHUE BEKTOPOB,
BBIYMCJICHUE YTJIa MEXK]lYy BEKTOpaMH
B IPOCTPAHCTBE. Y paBHEHUE MPSIMOH,
MIPOXOISIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE IIOCKOCTH, HOpMaJIb,
YPaBHEHHUE TJIOCKOCTH B OTPE3KAX.
BekTtopHoe npousseaeHue. JInHeHbIE
HEPABEHCTBA, JTUHEUHOE
MIPOTPAMMHUPOBAHUE.

AHaIUTUYECKHE METOJIBI pacuéra
yIJIa MEXY IMPSAMBIMU U TIJIOCKOCTAMU
B MHOTOrpanHukax. ®opmyia
PacCTOSIHUSL OT TOYKH JI0 TIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenne pacCTOSHUN OT TOUKH
710 TUTIOCKOCTH B KyO€ U MPpaBUIIbHOM
MUpaAMUIE

OcHOBHBIE BUIbBI ACATCIbHOCTH
ydanuxcsa

AKTyanmm3upoBaTh (DaKThl U METOBI
IJIAHUMETPUH, PEJICBAaHTHBIE TEME,
MIPOBOJAUTH AaHAJIOTHH.

CBOAUTD NCUCTBUS C BEKTOPAMH

K aHAJIOTMYHBIM JEUCTBHUAM C UX
KOOpAMHATaMHU.

BcrioMHUTE onpeiesieHre CKaasipHOro
YMHOKEHMS U €T0 CBOMCTBA.
BBI4uCasTh C TOMOIIBIO CKAISIPHOTO
YMHOYKEHHUS JITTMHBI BEKTOPOB, YTJIbI
MEX]ly HUMHU, YCTaHABIIUBATh
MEePIEHIUKYJIIPHOCTh BEKTOPOB.
BrIBOIUTH ypaBHEHHE TJIOCKOCTHU U
dhopmyIty pacCTOSTHUS OT TOUKHU

JI0 TNIOCKOCTH.

Pemars 3agaun, coueras
KOOPJIMHATHBIA U BEKTOPHBIN METOJBI.
[TpoBOAUTE JTOTUYECKU KOPPEKTHHIE
JIOKa3aTeJIbHBIE PACCYXKICHUS

MIpY PEIICHUH TeOMETPUUECKHUX 3a7a4
Ha MPUMEHEHNE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.
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[ToBTOpeHue, 06001ICHNE
W cUCTeMaTHu3alus 3HaHUI

15

CeueHnst MHOTOTPaHHUKOB:
CTaHJApPTHBIE MHOIOTPAHHUKHU, METO/
CJIEI0B, CTaHAAPTHBIE IIJIOCKOCTH,
nepeceyeHus NPAMBIX U INIOCKOCTEH.
[TapannenbHble NPSIMBIE U TIJIOCKOCTH:
I1apaJuleIbHbIEC CEUEHUs, pacuET
OTHOILIEHHM, YIJIbI MEXKIY
CKPEIIMBAIOLIAMUCS IPAMBIMU.
[leprieH UK YyISIpHBIE TTPSIMBIE U
IIJIOCKOCTH. CTaHJapPTHBIE ITaphl
NEPIEHAUKYJIIPHBIX INIOCKOCTEN U
IIPSMBIX, CUMMETPUU
MHOT'OIPAaHHUKOB, TEOpEMaA O TPEX
NIEPIEHAUKYJIIAPAX, BEIYUCICHUS JJINH

AHanM3upoBaTh U MOJECINPOBATH
Ha SI3bIKE TEOMETPHH pPeasIbHbIC
CUTYaIliH, CBSI3aHHbIE BEKTOPAMH U
KOOpJAMHATaAMHU.

HccnenoBaTh MOCTPOEHHBIE MOJIEIH,
B TOM YHCJI€ U C UCIOJIb30BaHUEM
anmapaTa anreOpbl.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBl.

3HAKOMHTBCS C UCTOPUEH pa3BUTHS
MaTeMaTHKU

Ctpouts ceueHusl.

Pemiats ctepeoMeTpruyeckue 3a1aun
Ha JI0Ka3aTeIbCTBO MATEMATUYECKHUX
OTHOIIICHUI, HAXOXKICHUE
TeOMETPHUCCKUX BeJHUMH (IJIHH,
yIJIOB, TUIOMIAAeH, 00bEMOB).
Hcrnonp30BaTh IpU peLIEHUH
CTEPEOMETPUUECKUX 3a]1a4
MJIAHUMETPUUECKUE (PaKThl U METO/IBI.
[TpoBOAUTH JTOTUYECKU KOPPEKTHHIE
JI0Ka3aTEeIbHBIE PACCYKICHHS

MIPU PEIICHUU CTEPEOMETPUUECKUX
3a/1ay.

CpaBHUMBaTh U aHAIU3UPOBATH



O0BEM MHOTOTpaHHUKA

17

B MHOTOTpaHHUKAX.

[ToBTOpEHUE: MIOIIAAM
MHOTOYTOJIBHHKOB, (hOPMYITbI

JUTSL TUTOIA e, COOOpaKeHU s

10100 M.

[Inomannu ceueHnit MHOIOTPaHHUKOB!
TJIOIA I TTOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpakeHUs Mo 100us

O6bEM Tena. O0bEM IPSIMOYTOJIBLHOTO
napajenenuneaa. 3aaadn

00 ynBoeHuHU Ky0a, 0 KBaaparype
Ky0a; O TPUCEKILINH YIJIa.
CrepeoMeTpruyecKue 3a/1a4u,
CBsI3aHHBIE C 00BEMOM
PsIMOYTOJILHOTO TIapaJuIeIICIIUIIe 1a.
[IpuknagHbie 3a/1a4u, CBI3aHHBIC

C BBIYHUCJICHUEM 00BhEMA
IPSIMOYTOJILHOTO TapasuiesIeunea.
O0BEM IPSIMOIA TPU3MBI.
CrepeomeTpruyecKue 3a/1auu,
CBSI3aHHBIE C BBIYUCIIEHUEM 00BEMOB
npssMou nipusmel. [Ipukiiagasie
3aa4H, CBSI3aHHBIE C 00BEMOM
IPSIMOU TTPU3MBI.

pEaJIbHbIE CUTYAllMH U BBISBIIATH
BO3MOXKHOCTb €€ MOJEINPOBAHUSA

Ha A3bIKE€ TEOMETPUHU.

MoenmpoBarh peallbHYI0 CUTYAILUIO
Ha S13bIKE T€OMETPUH U HCCIIEOBATh
MIOCTPOCHHBIE MOJIENN, B TOM YHUCIIE U
C MCIOJIb30BAHKMEM armmapara ajareOphi.
Hcnonp30BaTh KOMIIBIOTEPHBIE
MIPOrpaMMBbI [IPU PELICHUU 3a/1a4

CB000/IHO OMEPUPOBATH MOHATUIMMU:
00BEM Tema, 00BEM MPSMOYTOJIBHOTO
napajuiesienurnea.

@opMynMpoOBaTh OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3epiBaTh TEOpEMY 00 00BEME
MPSIMOYTOJIBLHOTO MapalijiesIenuIea,
CJIeACTBUS U3 HEE.

Pa3pe3aTs MHOTOrpaHHUKH,
MEepPEKIIaIbIBATh YaCTH.

Pemiats ctepeoMeTpruyecKkue 3aiaud,
CBSI3aHHBIC C BBIYHMCIEHUEM 00bEMa
MPSIMOYTOJIBLHOTO MapasuiesIeunea,
MIPU3MBI.

CpaBHUBATh U aHAJIM3UPOBATH
YTBEPKACHUS C LIEJIbIO BBISIBICHUS
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Tena BpanieHus

24

Brruucnenne o0bEMOB Te

C MMOMOUIBIO ONPEAECTHEHHOTO
uHTerpaiga. O0bEM HaKJIOHHOM
MIPU3MBI, TUPAMUJIBI.

®opMmyna 00bEMa MUPAMHIBI.
OTtHotieHre 00beMOB MUPAMU/T

C OOLIUM YTJIOM.
CrepeoMeTpruyecKue 3a1a4H,
CBsI3aHHBIE ¢ 00BbEMaMK HAKJIOHHOMN
MIPU3MBI, TUPAMUJIBI.

[IpuknanHsle 3a1a49u 1O TEME
«O0BEMEI TE», CBI3aHHBLIE C 00BEMOM
HaKJIOHHOUW MPU3MBI, TUPAMU/IBI.
[Ipumenenue 06bEMOB. Boruucienue
pPacCTOsHUA 10 INIOCKOCTH

Hunuaapuyeckasi MIOBEpXHOCTD,
oOpazyroIue MUINHIPUIECKON
MTOBEPXHOCTH.

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKIACHUH.
AHamM3UpOBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUHN pPeasibHBIC
CUTYaIIMH, CBSI3aHHBIC C 00BEMOM
IPSIMOYTOJILHOTO TIapaJLICIICTIUIIC 1A,
IIPU3MBI, ITUPAMHJIBI.

HccnenoBarh mOCTPOCHHBIC MOJICIIH,
B TOM YHCJIC ¥ C UCTIOJIb30BaHUEM
anmnapara ajareopsl.

BBIBOIUTH OCHOBHYIO HHTETPATBHYIO
dbopMyITy 1S BBIYUCICHHUS 00bEMOB
Te.

JlokasbiBaTh TeOpeMy 00 00bEME
HAKJIOHHOW TIPU3MBI Ha IPUMEPE
TPEYrOJIbHON IPU3MBI U

JUISL TTPOU3BOJILHOM TTPU3MBI.
JlokasbiBaTh TEOpEMY: 00 00BbEME
nupaMuIbl, POPMYIHPOBATH CJICICTBUS
U3 Hee: 00bEM YCEUEHHOM TUPaMU/IbI.
BriBoguTh (hopMyTy 1Sl BBIYUCIICHUS
00BbEMOB yCCUEHHOW MTUPAMUIBI

CB00OIHO OTIepUPOBATH MOHSITHSIMU
LUIHHIPAYECKast IOBEPXHOCTb,
nuuHAp. V3ydats ciocoOb
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Humanap. Ipsimont kpyrosou
uuiuHp. [nomaas noBepxHOCTH
UUJIUHIpA.

Konnueckast noBepXHOCTB,
oOpa3yrolue KOHHYeCKOon
noBepxHocTH. Konyc. Ceuenue koHnyca
IJIOCKOCTBIO, TTapaJIeIbHON
IJIOCKOCTH OCHOBAHUS. Y CEYEHHBIN
KoHyc. M300paxeHne KOHyCOB U
yCEUEHHBIX KOHYCOB.

[Tnomans 6OKOBOM MOBEPXHOCTH U
MOJIHOW MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpruuecKue 3a1aun

Ha JI0Ka3aTeIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEYEHUN LIUIMHAPA,
KOHYCa.

[Ipukannbie 3a1a4u, CBI3aHHBIE

C IUIIUHIPOM.

Cdepa u map.

[lepeceuenue chepsl u mapa

¢ II0CKOCThI0. Kacanue mapa u
ctepsl miockocTrio. Bua u
n300paXkeHue mapa.

VYpaBuenue chepsl. [nomanb chepsl u
e€ yacreu.

Cummetpust cdepsl U 1apa.

MOTYYEHUS [TUINHAPUYECKON
MTOBEPXHOCTH, IUIUHAIPA.
N300paxkaTh UAIUMHAP U €0 CEYEHUS
IIJIOCKOCTBIO.

CB00OIHO OTEepUpPOBaTh MOHSITHIMU
KOHMYECKas MOBEPXHOCTh, KOHYC,
yced€HHbIN Konyc. M3yuath criocoObl
MOJy4YEeHUSI KOHUYECKOU MOBEPXHOCTH,
KOHYCa.

N300paxkaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, IPOXOIAIIEN Yepes OCh,
Y IUIOCKOCTBIO, TEPIICHAUKYIIIPHOMN

K OCH.

BoiBoauTh hopMyIibl 1 BBIYUCICHUS
OOKOBOI U TOJIHOM MOBEPXHOCTEH Tl
BpauieHus. Pematp
CTEPEOMETPUYECKHUE 3a/1aUH, CBSI3aHHBIC
C TE€JIaMU BpALICHUS, HAXOXKICHUEM
IUIOIIA I OOKOBOM U MOJIHOM
MMOBEPXHOCTH, TOCTPOECHUEM CEUCHUH.
Hcnonb30BaTh npu pelieHun 3a1a4d
MJIaHUMETpUYECKre (aKThl U1 METOJIBI.
CpaBHUMBaTh U aHAIU3UPOBATH
YTBEPKACHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.
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CrepeoMeTpuueckue 3a1aun

Ha JJ0Ka3aTelbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cepoi U IapoM,
MOCTPOCHUEM UX CEUCHUM
IJIOCKOCTBIO.

[Ipuknaansie 3a/1a4u, CBI3aHHbBIC
co cepoil u mapom.

[loBTOpEHME: OKPYKHOCTH

Ha TUIOCKOCTH, BBIUMCIICHUS

B OKPYXHOCTH, CTaH/IapTHBIE
noaoous.

PaznuuHbie KOMOMHAIIMY TEN
BpaIlleHHUs] © MHOTOTPaHHUKOB.
3anaun no Teme «Tena U MOBEpPXHOCTU
BpAIICHUS

AHanM3upoBaTh U MOJEIUPOBATH

Ha S13bIKE T€OMETPUU PeaIbHbIC
CUTYAIiH, CBSI3aHHBIC C KOHYCOM

U IIWIAHIPOM.

HccnenoBarh moCTpOEHHBIE MOJIENH,

B TOM YHCJIE U C HCIIOIb30BaHUEM
anmnapara ajareOpsl

AKTyanu3upoBaTh (PaKThl 1 METOIbI
IUTAHUMETPHH, PEeJICBAaHTHBIE TEME,
IPOBOJIUTH AHAJIOTUH.

CB00OIHO OrepupOBaTh MOHIATHIMU
cdepa u map, LEHTP, paanyc, TUAMETP
cdepsl u mapa.

HccrnenoBath B3auMHOE PacIoOKEHHUE
cdephl U TIIOCKOCTH.

@opMyIMpPOBaATh ONPEAECICHUE
KacaTeJbHOM TIIOCKOCTH K cepe.
Jloka3pIBaTh TEOPEMBI O CBOWCTBE U
NpU3HAKE KacaTeJIbHOM IIIOCKOCTH.
BoeiBonuTh (hopMyity 1Sl BBIYUCIIEHUS
oA cepsl 4uepes paauyc cQepol.
Pemarsb crepeomeTpruyeckue 3a1auu,
CBsI3aHHBIE CO CEepoil U mapom,
HaXO0XJICHUEM ILIoMmaau cepsl U eé
qacTeil, MoCTpOoeHneM ceueHui chepsl
U Iapa.

62



AHaM3UPOBATh U MOJACIUPOBATH

Ha SI3bIKE TEOMETPUH peajibHbIC
CUTYaIlNH, CBSI3aHHBIC C IIAPOM U
chepoti.

Pemartp npocTeie 3a1a4n, B KOTOPBIX
GbUTYpUPYIOT KOMOMHAIINH TEJT
BpaIlleHUs] 1 MHOTOTPaHHUKOB.
Hcnonb30BaTh IpH pENICHUH 3a7ad,
CBSI3aHHBIX CO c(hepoii u mapom,
MJIaHUMETpUYECKre (aKThl U METOJIBI.
Pemats cTepeoMeTpudeckue 3a1aqm,
CBSI3aHHBIC C TEJIaMH BpaIllCHHUA,
MOCTPOCHUEM CEUEHUH TeJl BpallleHHUs,
C KOMOMHAITUSMHA TEJI BPAIEHUS U
MHOTOT'PaHHUKOB.

[TpoBOIUTE JTOTHIECKH KOPPEKTHBIC
JTOKa3aTeNbHbIE PACCYKICHUS

MIPY pEIICHUU TEOMETPUYECKUX 3a/1ad,
CBSI3aHHBIX C MEPICHIUKYIISIPHOCTHIO
IIJIOCKOCTEH.

AHamM3upoOBaTh U MOJACIUPOBATH Ha
SI3BIKE TEOMETPHH peabHbIC CUTYAITUH,
CBSI3aHHBIC C MHOTOTPAHHUKAMU.
HccnenoBarh moCTpOCHHBIE MOJIETH,
B TOM YHCJIC U C UCTIOJIb30BAaHUEM
amnmapara ajareOpsl



[1nomanyu noBepxXHOCTH
U 00BEMBI KPYTJIBIX TEN

O6beém mummHapa. Teopema

00 00BEME MPSAMOro UUIUHAPA.
[Imomanu OOKOBOM M ITOIHOMN
MOBEPXHOCTH ITUIMHAPA.

Brranciienne 005EMOB TeI

C TIOMOIIIBIO OIPEACIEHHOTO
unTerpana. O6bEM KoHYycCa.

[Tnomaan 60KOBOM 1 TTOTHOM
MIOBEPXHOCTH KOHYCA.
CrepeomeTpruyecKue 3a/1auu,
CBSI3aHHBIC C BBIYUCIIEHUEM 00BEMOB
LWIMH]IpA, KOHYyCA.

[Tpuknanueie 3anauu o Teme «OObEMBI
U TIJIOIIAIN TOBEPXHOCTEH Tell.
O0BEM 1m1apa u IapoBOro CEKTopa.
Teopema 06 06béMe 1mapa. [lnomans
cdepsl.

CrepeomeTpruyecKue 3a/1auu,
CBSI3aHHBIE C BHIYUCIIEHUEM 00BEMOB
mapa, mapoBOro CErMEHTa, apoBOTO
CEeKTopa.

[IpuknagHble 3a0a4u 110 TEME
«O0BEMEI TE», CBI3aHHbBIC

¢ 00BEMOM 111apa M TIOMIA/IbI0 ChEPHI.
CoOTHOITIEHUST MEXKTY TIIOMAIMU
MOBEPXHOCTEH 1 00bEMaMHU IMOJOOHBIX

CB00OIHO ornepupOBaTh NOHATHIMU
00BEM Tena, MIIoLa/lb TOBEPXHOCTH.
@opMyIMpOBaTH OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3pIBaTh TEOPEMBI. 00 00BEME
HWIMHIPA; 00 00bEME KOHYCA.
BeiBonuTh (hOpMyIIbI 17151 BBIYUCIIEHUS
00BEMa yCEUEHHOTO KOHYCa.
HccnenoBaTk NOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara anreOpshl.

3HaTh BO3MOXHOCTH PEIICHHS 3a/1a4
Ha MOCTPOCHHUE LIUPKYJIEM U JTMHEUKOH,
0 KJIACCHYECKHUX HEPa3peUINMBIX
3ajavax.

CB00OIHO OTIepUPOBATH MOHSITHSIMU
IIaPOBOW CETMEHT, IIAPOBOM CIIOM,
IapOBOM CEKTOP, OCHOBAaHUE U BBICOTA
CerMEHTa, OCHOBAHUE U BBICOTA
IAPOBOTO CJIOS.

BoeiBonuTh (hOpMyIIbI 17151 HAXOKICHUS
00BEMOB IIAPOBOT'O CETMEHTA,
IIApOBOI0 CEKTOPa, IO U chepsbl.
Jloka3piBaTh TeopeMy 00 00bEMeE 1Iapa.
Pemarsb crepeomeTprudeckue 3aaaun,
CBsI3aHHBIE ¢ 00BEMOM 11apa, IIAPOBOTO
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TEIL
[TonoOHbIe TeNa B MPOCTPAHCTBRE.
N3menenne o0bpEMa ipu mo00uu.
CrepeoMeTprUyecKue 3a/1auu,
CBSI3aHHBIC C BRIYMCICHUEM 00BEMOB
TE€JI U TUIOMIAJIEW TTOBEPXHOCTEMN

CErMEHTa, AapOBOI0 CEKTOPA,
TUIOMIAIBIO CEphI.

CpaBHUBATh U aHAJIM3UPOBATH
YTBEPKACHUS C LI€JIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHanu3upoBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUH peajbHbIC
CUTYaIl1H, CBsI3aHHBIC ¢ 00BEMOM
miapa, mapoBOro CErMeHTa, IapoBOTO
CErMEHTa, IIJIONIAIbI0 Cephl.
CB00OIHO OTIEpUPOBATH MOHATHEM
Mo00HbIE TeJa B IPOCTPAHCTBRE.
Brraucigate 00bEMBI TEI ¢ HOMOIIBIO
ONpPEACIEHHOr0 UHTErpaa.

Pemate crepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C COOTHOILICHUSIMU MEXKTY
TJTONIAJIMU TTOBEPXHOCTEMN U
00BEMaMU ITOTOOHBIX TEJI.
[TpoBOAUTE JTOTUYECKU KOPPEKTHHIE
JIOKa3aTeJIbHbIC PACCYXICHUS

MIPU PEIICHUU TEOMETPUUECKHUX 3a]1ay,
CBSI3aHHBIX C BEIYMCJIIEHHEM 00BEMOB
TEJI C TOMOILBIO ONPEACIEHHOTO
MHTETpaJia, HAXOXKJICHUEM
COOTHOIIEHUS MEXKY TIOIIAIsIMU
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JIBUKEeHUS

JIBYOKEHUS TPOCTPAHCTRA.
OtobOpaxxenusi. J|BuxxkeHus u
paBeHCTBO uryp. Obimme cBocTBa
NBIDKEHNI. BUIn1 1BMKEeHNH.
MapaJUIeIbHBINA MTEPEHOC, IIEHTPATbHASL
CUMMETpHUS, 3epKaJibHAs CUMMETPH,
IIOBOPOT BOKPYT IPSMOM.
IIpeobpazoBanus nomoous. [Ipsmas u
cdepa Ditnepa.

['eomeTpuueckue 3agauun

Ha MIPUMCHECHUE JBKCHHS

MOBEPXHOCTEN U 00bEMaMU MOTOOHBIX
TeJ.

AHanM3upoBaTh U MOJICTIUPOBATH

Ha A3bIKE€ TEOMETPUU peabHbIC
CUTYaIllH, CBsI3aHHBIE C 00bEMaMU U
MOBEPXHOCTSIMU TeEll,

Ha JI0Ka3aTeIbCTBO U HA HAXOXKJIECHUE
T€OMETPUYECKUX BEJIMUYUH

[IpuMeHATH MpaBUIIa BHITIOJIHEHUS
JICUCTBUM CJIOKECHUS U BBIYUTAHUSI
BEKTOPOB, YMHOKEHUSI BEKTOPA

HA YMCJIO TIPU PEIIECHUH 3a/a4.
HaxoauTh koOpauHATHI BEKTOpA

B JJaHHOM 0a31ce U CTPOUTH BEKTOP
10 €r0 KOOPJAMHATAM.

BcnoMHUTE onpeniesieHne CKaIIpHOTo
YMHOKEHHS U €70 CBOMCTBA.
Bpraucnsate ¢ TOMOIIBIO CKAISIPHOTO
YMHOXEHHUS JJIMHBI BEKTOPOB, YIJIbI
MEXK1Y HUMH, YCTAaHABIUBATh
MEPIEHINKYJISIPHOCTh BEKTOPOB.
AHaIM3UPOBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPUU PEATbHBIC
CUTYyaIl1H, CBsI3aHHbBIC ¢ (PU3UUECKUMHU
BEKTOPHBIMU BEJIMYMHAMU.
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[ToBTOpeHue, 06001IEHNE
A CUCTEMATU3aIUs 3HAHUU

17

O6o0u1aroniee NOBTOPEHUE MOHIATHI U
METOJIOB Kypca Te€OMETPHHI
10-11 xmaccoB, cucTreMaTH3aus

Hcnonb30BaTh pH peNICHUH 3a7ad,
CBSI3aHHBIX C BEKTOpaMu

B ITPOCTPAHCTBE, TUTAHUMETPUUIECKHEC
(bakTbl U METO/IBI.

CB00OIHO OTEepUpPOBaTh MOHITHIMU
O0TOOpaXkeHUE MPOCTPAHCTBA Ha ceOH,
JIBHKEHUE MTPOCTPAHCTBA,
IEHTpaJIbHAs, OCEBas U 3epKATbHAS
CUMMETpPUH, apauIeTIbHBIN MepeHoc;
pPaBEHCTBO U moj10oue Guryp.
Jloka3bIBaTh YTBEPXKICHUS O TOM, YTO
[EHTpaJibHasA, OCeBas U 3epKaJibHas
CUMMETPHH, APAJLIENBHBIN IEPEHOC
SBIIIIOTCS IBUKEHUSIMU. BBIMOIHATH
npeoOpa3zoBaHus MOA00HS.
OnepupoBaTh OHATUSAMHU: TIpIMas U
cdepa Diinepa.

Pemats reoMeTpudeckue 3aiauu

C UCIOJIb30BAHUEM JIBUKCHUM.
Hcnonb30BaTh IpH peICHUH 33124
JIBWKEHUSI IPOCTPAHCTBA U UX
CBOMCTBA

Pemate crepeomeTpuyeckue 3aaaun
Ha JIOKA3aTE€JIbCTBO MAaTEMATHYECKUX
OTHOILICHUH, HAX0XKJICHUE
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3HAHWU. reOMETPHYECKUX BEJHMYUH (IIHH,
Hcropus pa3BUTHS CTEPEOMETPUN KaK  YIJIOB, IUIONIA/IeH, 00BEMOB).

HAyKU U €€ poJib B pa3BUTUHU Hcnons30BaTh NpHU pelIeHUN

COBPEMEHHBIX MH)XKECHEPHBIX U CTEPEOMETPUUECKUX 3a]1a4

KOMIIBIOTEPHBIX TEXHOJOTHIM MJIAaHUMETPUYECKHUE (PaKThI
Y METO/IbI.

IIpoBOAUTE JTOrMYECKU KOPPEKTHBIE
JI0Ka3aTEeIIbHBIE PACCYKICHU

IIPU PELICHUHN CTEPEOMETPUIECKHUX

Y IJIJAHUMETPUYECKUX 3a/1a4.
CpaBHUMBATh U aHATU3UPOBATH
peanbHbIe CUTYalluU U BBISABIIATH
BO3MOKHOCTb €€ MOJICIIMPOBAHNS

Ha 3bIKE TEOMETPUHU.
MopenupoBarh pealbHyI0 CUTYaLUIO
HAa 3bIKE€ TE€OMETPHUU U UCCIIEN0BATH
ITIOCTPOEHHBIE MOJIEIIN, B TOM YHCIIE
Y C HCIIOJIb30BAaHKUEM arapara
anreopsl.

Hcronp30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBI [IPU PELIEHUU 3a/1a4.
[Tomy4ars npencTaBiIeHUE O T€OMETPUU
KaK O Pa3BUBAIOLLEHCS HAYKE,
UCCIENYIOIIEN OKPYKAIOINUN MUP,
CBSI3aHHOM C peaIbHBIMH OObEKTAMH,
IIOMOTAlOIIEN PELINUTh PEAJIbHbIC



OBLIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102

JKU3HCHHBIC CUTyallMHU O POJIK
CTCPCOMCTPUU B pa3BUTHHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT UM
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MOACHUTEJIBHAS 3AIIMCKA

VY4eOHblii kypc «BepoATHOCTh M CTAaTHCTHUKA» YIIYOJEHHOTO YPOBHS SIBIISIETCS
POJOJKEHUEM W PA3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca YIIIyOJIEHHOTO YPOBHSI
HAa YypOBHE CpemHero obmiero oOpa3oBaHus. Y4eOHBIM Kypc mMpelHa3HauYeH
g (OpMUPOBAHUS Y OOYYAIOUINXCA CTATUCTUYECKON KYyIbTYphl M MOHUMAHHS POJIH
TEOPUHU BEPOATHOCTEM KaK MaTeMAaTHYECKOrO0 MHCTPYMEHTA ISl U3YUYECHUS CIIy4alHbIX
COOBITHM, BETMUUH M mporeccoB. [Ipu n3ydennn xypca oOoramaroTcsi mpeacTaBiICHUS
oOydJaronmxcs 0 METOJjaX MCCIEA0BaHUS U3MEHUYMBOIO MUPA, Pa3BUBACTCS MIOHUMAaHHE
3HAYUMOCTA M OOUIHOCTH MAaTEMaTHYECKUX METOJOB TO3HAHMS KAaK HEOThEeMIIEMOMN
4aCTH COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepxaHue yuyeOHOro Kypca HalpaBieHO Ha 3aKperyIeHHE 3HaHWM, MOJyYeHHbIX
Ipy M3YYEHHH Kypca Ha yYpOBHE OCHOBHOrO oOmIero oOpa3oBaHMs, U Ha pPAa3BUTHE
NPEICTABICHUNA O CIy4allHbIX BEJIMYMHAX U B3aWMOCBA3SX MEXAY HUMU Ha BaXKHBIX
IIPUMEPAX, CIOKETHl KOTOPBIX INOYEPIHYTHl M3 OKpY)Kawllero mupa. B pesynprare
y oOydarmouuxcsi  JOJDKHO  cOpMHUpPOBAThCA  MPEACTaBICHHME O  HaubOoliee
YIOTPEOUTENBHBIX U OOIIMX MAaTEMAaTUYECKUX MOJEISAX, UCHOIb3YEMBIX JUIsl OMUCAHUS
aHTPONOMETPUYECKHUX U JeMOrpaduyeCcKuX BEJIMYHH, OTPEIIHOCTE B pa3IuyHbIe poJa
U3MEPEHUSX, JUINTEITBHOCTH  O€30TKa3HOM  pabOThl TEXHUYECKUX  YCTPOMUCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLIECCOB B 00LIECTBE. YUEOHBINA KypC SIBISIETCS
0a30if 711 OCBOEGHHUSI BEPOSATHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOJIUMBIX
CHEUUaINCTaM HE TOJBKO WH)KEHEPHBIX CIELUUAJbHOCTEW, HO TAKXKE COLMAJIBHBIX M
NICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHbIE OOIECTBEHHbIE HAYKH B 3HAUMTEIbHOU
Mepe MCIONb3YIOT annapar aHajan3a OoJbIIMX JaHHbIX. LleHTpanabHyI0 YyacTh y4eOHOro
Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHa OOJBIIMX 4YHcel — (PYHIAMEHTAILHOTO 3aKOHA
IPUPO/IbI, UMEIOIIETO MATEMATHYECKYIO (POpPMAITU3ALIMIO.

B coorBercTBUM C yKa3aHHBIMH LEISIMH B CTPYKType Y4YeOHOro Kypca
«BeposTHOCT, M CTAaTUCTUKa» Ha YIIIyOJIEHHOM YPOBHE BBIJIEJICHBl OCHOBHBIC
coaepkaTenbHble JUHUU: «CryyaiiHble CcOOBITHUSL U BeposiTHOCTU» U «CiyuyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YUCETD).

IToMrUMO OCHOBHBIX JIMHUH B YUCOHBIM KypC BKJIIOUCHBI JIEMEHTHI TCOPHH rpadoB
U TEOpUU MHOKECTB, HEOOXOUMBbIE I MOJIHOLIEHHOTO OCBOCHUS MaTepuaja JaHHOTO
y4e0HOr0 Kypca U CMEKHBIX MAaTEMaTHYECKUX YUEOHbBIX KYpCOB.

Conepxxanue nuHuM «CiyyaliHble COOBITHSI M BEPOSITHOCTUY» CIIY’KUT OCHOBOM
Uit (OPMHPOBAaHUSI TIPEJICTABICHUH O paclpeiesieHud BEpPOSITHOCTEH MEXIY
3HAYEHUSAMH CIy4YalHBIX BEIWYMH. BaKHyI0 4acTb B OTOM COAEPKATEIBLHOM JIMHUM
3aHUMAET U3yYEHHE T€OMETPUYECKOTr0 U OMHOMHUAIBHOTO pacipe/leIeHUd U 3HAKOMCTBO
C X HEMPEPBIBHBIMU aHAJIOTaMU — MTOKa3aTeIbHBIM U HOPMaJIbHBIM PaCIpPEACIICHUSIMMU.
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Tembl, CBS3aHHBIE C  HENOPEPHIBHBIMU  CIy4YailHBIMM  BEJIMYMHAMH H
pacrpeneneHus My, aKIIEHTUPYIOT BHUMaHHe OOYyYaroIuXcsl Ha OMHCAHUU U U3YyYCHHUU
CIIy4aliHbIX SIBJICHHM C IOMOIIBI0O HENpepbIBHBIX (GYyHKIMH. OCHOBHOE BHHMMAaHHE
yIIEJSeTCs OKa3aTeIbHOMY U HOPMAJIbHOMY PaclpeleICHUSIM.

B yuebGHOM Kypce mpeaycMaTpruBaeTCsl 03HAKOMUTEIBHOE U3YUYEHUE CBSA3H MEXKIY
CIIy4allHbIMM BEJIMYMHAMH M ONMCAaHHME ATOW CBA3M C IOMOUIbIO KO3 pUIMEHTa
KOPPEJISALMU U €ro BEBIOOPOYHOr0 aHAJIOra. DTH 3JIEMEHTBI COJIEPKAaHUS PA3BUBAIOT TEMY
«/lnarpammebl paccenBaHMs», U3yUYEHHYIO Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3zoBaHMS,
¥ BO MHOT'OM OIMPAIOTCS Ha CBEJCHUS U3 KypCOB aJIr€Opbl U TEOMETPHH.

Emé oauH snemMeHT conepikaHusi, KOTOPBI Ipeajaraercss Ha O3HAaKOMUTEIbHOM
YPOBHE — IMOCJEI0BAaTEIbHOCTh CIyYallHBIX HE3aBUCHUMBIX COOBITHI, HACTYMAOIINUX
B eJuHUIly BpeMeHHM. O3HAaKOMJICHHE C PacCHpeAcIICHHEM BEPOATHOCTEH KOJIMYECTBA
TaKUX COOBITHI HOCHUT Pa3BUBAIOIIMMA XapaKTep U SBISIETCA aKTyaJIbHBIM ISl OyIyIInX
aOUTypUEHTOB,  MOCTYMAIOIIMX  HA  y4yeOHblE  CHEIHUAJIbHOCTH,  CBSI3aHHBIC
C 00I1eCTBEHHBIMU HayKaMH, IICUXOJIOTHEN U YIPaBICHUEM.

Ha uzydenune yuyeOHOro kypca «BepoATHOCTh M CTATUCTHUKA» Ha YIIyOJIEHHOM
ypoBHe otBoauTcs 68 wacoB: B 10 kiacce — 34 gaca (1 gac B Hememo), B 11 kimacce —
34 gaca (1 yac B HezeIIO).

COAEPKAHUE OBYUYEHMUSA
10 KJIACC

I'pad, cesa3ublid rpad), nytd B rpade: mukibl U 1end. CrerneHb (BaJICHTHOCTD)
BepiIHHbL. ['padbl Ha uIocKkoCcTH. JlepeBbs.

CnyyaiiHple SKCIEpUMEHTBI (OMBITBI) M CIIydaliHbIe COOBITHS. JIEMEHTapHbBIC
coObITHsl  (MCcXoabl). BeposaTrHocTh ciiydallHOro CcoOOBITHSA. bBiInM30CcTh 4acToThl H
BEpOSITHOCTU cOObITUH. Ciy4ailHble ONBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITUSIMU.

Onepanuu Haja COOBITUSIMU: TiepecedyeHue, OOBeAMHEHHE, MNPOTHUBOMOJIOKHBIC
coObITus. Jlnarpammel Diinepa. @opMyiia CI0KEHUS BEPOSTHOCTEH.

VYcnoBHass BEpPOSATHOCTb. YMHOKEHHME BEPOATHOCTEN. JlepeBo  cirydallHOTO
skcriepumenTa. Popmyna nonHoW BeposaTHocTu. Dopmyna baiteca. HeszaBucumeblie
COOBITHSI.

bunapHbIii ciy4aiiHblid ONBIT (MCHBITAaHWE), ycreX W Heymada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HUCIBITAHUN 10 TepBoro ycmnexa. IlepecTaHoBkU U
dakTopuain. Yucno coyeranuid. Tpeyronpuuk Ilackans. ®opmyna 6mHoma HeroToHa.

Cepust He3aBUCUMBIX HcnblTaHUN bepHymmn. CiydaiiHbIii BbIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BennuuHa. Pacnpenenenue BepoaTHOCTEN. [narpamma pacnpeneneHusl.
Onepauuu Haj ciay4allHBIMUA BeIMYMHAMH. bunapHas cimyuaiinas BenuuuHa. [Ipumepsl
pacripesiesieHuil, B TOM YKciie TeOMETPUUECKOe 1 OMHOMHAIIBHOE.
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11 KJIACC

CoBMmecTHOE pacnpeielieHHE IBYX CIIy4alHbIX BEIMYUH. HezaBrcuMble ciayyaliHble
BEJINYMHBI.

MaremaTideckoe OXHIAHUE CIy9allHOW BEeNMYMHBI (pactpeneneHus). [Ipumepsl
NPUMEHEHHsI MaTEMaTUYECKOr0 OKUIaHus (CTpaxoBaHMe, JoTepes). MareMaTHudeckoe
OXKHJIaHWE OWHApHOW CIy4yalHOW BENIMYMHBI. MaTeMaTH4eCKoe OXKHJIAHUE CYMMBI
CIIy4aliHbIX BEJTMUMH. MaTeMaThuueckoe 0XKUIaHUE TEOMETPUIECKOT0 U OMHOMHUATIBHOTO
pacupeneeHun.

Jlucriepcust U CTaHAAPTHOE OTKIIOHEHUE CIIydallHOW BEIMYWHBI (pacrpeesieHus).
Hucnepcuss OMHApHOM  cilydalHOM  BeIMYMHBL. ~ MaTeMaTH4ecKoe  OXHUIAHHE
IIPOU3BEIICHUS U UCIIEPCHSI CYMMBbl HE3aBUCUMBIX CIIy4aWHBIX BeIW4uH. Jlucniepcus u
CTaHJapTHOE OTKJIIOHEHHE OMHOMUAIBHOTO pachpeneneHus. Jucnepcus u ctanaapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO pACTIPEIEIICHUS.

HepaBenctBo YeOwiméBa. Teopema UYeOwniméBa. Teopema bepnymnu. 3akoH
Oonblux yuces. BeiOOpouHbI MeTOA uccieaoBaHuil. BriOOpoUuHbIE XapaKTEPUCTUKH.
OueHrBaHNE BEPOATHOCTU COOBITHSI 1O BHIOOPOYHBIM AaHHBIM. [IpoBepka mpocTenmx
TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACIIPEICTICHUMN.

HenpepeiBuble  cinywaiinble BenuuuHbl. [Ipumepsl. @DyHKOHS  IUIOTHOCTH
BEPOSATHOCTH paclpeesicHuss. PaBHOMEpHOE pacnpenesieHue U €ro CBOWCTBA. 3aJayu,
IIPUBOAIIME K TOKA3aTEIBHOMY PaCIPEACICHUIO. 3a4a4t, IPUBOAAIINE K HOPMAIBHOMY
pactpeneneHuo. OyHKIMA IJIOTHOCTH BEPOATHOCTH IIOKA3aTEJIBHOIO PACIIPENEIICHMS,
(GYHKIMS IJIOTHOCTU BEPOSITHOCTH HOPMAJILHOTO pacnpezaesieHus. OyHKIMS MI0THOCTU
Y CBOMCTBA HOPMAJIBHOT'O PACIPEIEIICHHUS.

[TocnenoBaTeabHOCTh OJAMHOYHBIX HE3aBUCUMBIX COOBITHH. 3anayu, IPUBOASIINE
K pacnipenenenuto Ilyaccona.

KoBapuanust nByx ciy4aiiHeix BenmuuH. KoadduimeHT auHEHON KOppessiuu.
CoBMecTHbIE HAOJIONCHUS JBYX BENIUYWH. BBIOOpOUHBIN KOAIDDUIIMEHT KOPPEIAIHH.
Paznmuune mexay JIMHEMHOW CBA3BK0 M IPUUYMHHO-CJIEACTBEHHOW CBA3BIO. JIMHElHas
perpeccusi, METOJ, HAUMEHBIINX KBAJAPATOB.

HPEAMETHBIE PE3YJIbTATDBI

K xoniry 10 kinacca oOyqaroniuiicss HAy4uTCs:

CBOOOZHO OMEpHpOBaTh MOHATUSAMHU. Tpad, TUIOCKHM rpad, CBA3HBIN Trpad, MyTh
B rpade, 1emb, UK, IEPEBO, CTEIIEHb BEPIITMHBI, IEPEBO CIy4alHOTO IKCIICPUMCHTA,;

CBOOOIHO OTIEPHPOBATH MOHSATHIMH: CIIYYaillHbIH KCIIEPUMEHT (OIBIT), CIy4aitHOE
COOBITHE, DJIEMEHTAPHOE CIIydailHOe COOBITHE (DJIIEMEHTApPHBIM HCXOM) CIIy4alHOTro
OMBITA, HAXOAWTh BEPOSTHOCTH COOBITHH B OMNBITAX C PaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH;

HaXOMUTh U (POPMYIUPOBATH COOBITHS: IepecedeHue, OObEIMHEHHE JTaHHBIX
COOBITHH, COOBITHE, MPOTUBOIMOJIOKHOE JTAaHHOMY, WCITOJIb30BaTh AUArpaMMbl Diiiepa,
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KOOPAMHATHYIO TPSAMYIO JUIsl PEIICHUs 3a7ad, IOJb30BaThCS (OPMYION CIOXKEHHS
BEPOSATHOCTEHN AJI1 BEPOATHOCTEH IBYX U TPEX CIy4alHBIX COOBITU;

OIEpUPOBATh NOHATUSAMHU. YCIOBHAs BEPOSATHOCTb, YMHOKEHHE BEPOSTHOCTEH,
HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYalHOTO IKCIEPUMEHTA, HaXOAWUTh BEPOATHOCTU
COOBITHI C MOMOUIBIO MPaBUJIa YMHOKEHUS, JIepEBA CIy4alHOTO OIMbITA, UCIIOJIb30BAThH
(dopmyily MOJHOW BeposTHOCTH, (hopMyiy baiieca mpu pemieHuu 3anay, OnpenelisiTh
HE3aBUCUMOCTb COOBITHH 1O (pOpMYyJI€ U 110 OPTaHU3ALMU CIYYaiiHOrO SKCIIEPUMEHTA,;

MPUMEHSTh U3y4E€HHbIE KOMOMHATOPHBIE (POPMYJIIBI JUIS MEPEUMCIICHUS YJIEMEHTOB
MHO’KECTB, AJIEMEHTApHBIX COOBITUH CIY4aillHOTO OMNbITa, PELICHUs 3a1ad M0 TEOpUU
BEPOSTHOCTEH;

CBOOOJIHO OINEPHUPOBATH MOHITHAMH: OMHAPHBIN CITyJailHBI OMBIT (MCIBITAHHE),
yCIEX U HEey/a4a, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUM, HAXOAUTh BEPOSITHOCTH
COOBITHUI: B CEpUU HCIBITAHUNA O MEPBOr0 ycliexa, B CEPUU UCIBITaHUNA bepHyiu,
B OIBITE, CBA3AHHOM CO CIy4YalHBIM BBIOOPOM M3 KOHEUHON COBOKYITHOCTH;

CBOOOJIHO OIEpPUPOBATHh MOHATHSAMU: CllydaiiHas BEJIMYMHA, paclpeleseHue
BEpOATHOCTEH, JuarpaMma pacupelesieHus, OuHapHas CilydaiiHas BEJIUYMHA,
reoOMeTpruYecKoe, ONHOMHUAIILHOE pacIpe/ieliCHuE.

K koniy 11 kinacca oOydaronuiicst Hay4uTCs:

ONEPUPOBATH MTOHATHUIMU. COBMECTHOE PACIIPENEIICHUE ABYX CIy4YalHbIX BEJIUYMH,
UCIIOJIb30BaTh TAOJMUIy COBMECTHOIO paclpeleseHusi ABYX CIy4YalHBIX BEJIUYHUH
JUISl BBIICIICHUS PACHpPEACIICHUS KaXXJOW BEJIMYMHBI, OIPEACICHUS HE3aBUCUMOCTH
CIIy4alHBIX BEJINYMH;

CBOOOJIHO OIEpPUPOBaTh MOHATHEM MATEMaTHYECKOTO OXXHUJAHUS CIy4ailHOM
BENMUYMHBI (pacrpesieNieHusi), MPUMEHITh CBOMCTBA MaTEMaTHYECKOTO OXHJIAHHS
OpU pEIIeHUH 3a]ay, BBIYMCIATH MaTEMaTHYECKOE OXHUAaHWE OWHOMMAIBHOTO H
Ir€OMETPUUECKOTO pacCIpeEICHUHN;

CBOOOZAHO OINEPUPOBATH MOHATUSAMU: JHUCIEPCUS, CTAHAAPTHOE OTKJIOHEHHE
CIy4yallHOW BEJIMYMHBI, IPUMEHATH CBOWCTBA JUCIEPCUU CIIYYaHOW BEJIMYHHBI
(pacnipenesieHusl) NpH PEUICHWW 3a/a4, BBIYUCIATH JHMCICPCUI0 W CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOI0 U OMHOMHAJILHOTO paclpeeIeHUH;

BBIUUCIIATh BBIOOPOUHBIE XapaKTEPUCTUKU IO JAHHOW BBIOOPKE M OLIEHUBATh
XapaKTePUCTUKH  TeHEepajlbHOM  COBOKYNHOCTM  JAaHHBIX 1O  BBIOOPOUYHBIM
xapakrtepucTukam. OLEHUBaTh BEPOSITHOCTH COOBITMM U MPOBEPATh MPOCTEUIINE
CTaTUCTUYECKUE TUITOTE3BI, NTOJIb3YsCh U3YYEHHBIMU PACIIPEACIICHUSMM.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 kaace

HazBanue
pazjnena (TeMbl)

DneMeHThI Teopur rpadoB

CityyaiiHbI€ OTBITHI,
Cy4aliHbIe COOBITHS U
BEPOSTHOCTU COOBITUI

KommuecTBo
4acoB

3

OcHOBHOE COOCPIKAHUC

I'pad, cBa3ubIi Tpad, npeacrapieHue
3aJlayu ¢ IOMOIUIbIO rpada.

CreneHb (BaJICHTHOCTb) BEPIIUHBI.
[TyTs B rpade. Llenu u nukibL.
I'padst Ha TTOCKOCTH. JlepeBo
CIIy4aitHOT0 9KCIIEpUMEHTA

CiyyaiiHbIe SKCIICPUMEHTBI (OTIBITHI)

U CITy4aiHble COOBITHS. DIeMEHTapHbIe
coObITHsI (MCcx0gbl). BeposiTHOCTD
ciy4aitHoro coObITus. BepositHocTn
COOBITHI B OMBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITUSMHU

OCHOBHBIE BUIBI J€ATEILHOCTH
o0 yJarommxcs

[IpencraBiaTb OOBEKTHI U CBSI3U
MEXy HUMHU C MTOMOIIbIO rpada,
HaXOJUTh IIyTH MEXAY BEPIIMHAMU
rpada.

Brinensats B rpade nenu u HuKIIbL.
Ctpouts AepeBO MO OMUCAHUIO
CJIIy4allHOTO OIIbITa, OMKICHIBATh
CllydaiiHble COOBITUSI B TEPMUHAX
JiepeBa.

Pemmats 3agaun ¢ mOMOIIIBIO
rpadoB

Briaensite u onuceIBaTh

CIIy4aiiHbie COOBITUS B CITy4aiiHOM
OIIBITE.

DopMyNIHPOBaATH YCIOBUS MPOBEACHUS
CIIy4alHOTO OIIbITA.

HaxonuTe BEpOsSITHOCTH COOBITUMN

B OIIBITAX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU UCXOJIaMU
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Onepanuu

HaJl MHOXKECTBAMHU

U COOBITUSIMHU.
CrnoxeHue U yMHOKEHUE
BEPOSATHOCTEN.

VY cimoBHas BEPOSITHOCTD.
HezaBucumsbie coObITUS

DneMeHTbl KOMOMHATOPUKH

[lepeceuenne, 0ObeTMHEHHE MHOYKECTB
U COOBITHH, MPOTUBOMOJIOKHbIE
coObITHs. DopMmysia ClIOXKEHUs
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCTD.
YMHOKEHHUE BEPOSITHOCTEM.

dopMyJia YCIOBHOU BEPOATHOCTH.
@opmysa MOJIHONW BEPOSATHOCTH.
®opmyna baiteca. HezaBucumele
COOBITHS

KomOuHaTopHOE TpaBUIIO YMHOKEHHUSI.
[lepecranoBku u akropuai. Yucio
couetanuil. Tpeyronpuuk Ilackans.
®opmyna 6uHOMa HbhrloToHA

Hcnonp30BaTh AMarpaMMsl Dijepa

1 BepOaIbHOE ONMKUCAHUE COOBITHI
IIPY BBIIIOJIHEHUH Ollepanui

HaJ[ COOBITHSIMU.

OneHnBaTh U3MEHEHNE BEPOSITHOCTEN
COOBITHI IO MEpE HACTYIUJICHUS
JPYrUX COOBITUM B CIIy4allHOM OIIBITE.
Pemate 3a1auu, B TOM 4ucie

C MCIIOJIb30BAHHUEM JIEPEBA CIyYaHHOTO
omnbITa, POPMYI CIOKEHUS

Y YMHOKEHUS BEPOATHOCTEN

dopMyIMpoBaTh U JOKa3bIBATh
KOMOWHATOpPHBIE (haKThI.
Hcnonb30BaTh IPaBUIO YMHOXKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE (YOPMYJIBI
JUISI IEPEYUCIIEHHS] JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AJIIEMEHTAPHBIX COOBITUN B CITy4allHOM
OTIBITE.

[Tonb3oBaThes hopmynoil u
TpeyrojibHukoM [lackass

JUTSI OTIPEIEIIEHUS] YUCIIA COUETAHUM.
[Ipumensats Gpopmyiy OuHoMa
HeroTona miis npeoGpazoBaHus
BBIpAKECHU U
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Cepuu nocneaoBaTEIbHBIX 5
WCIbITaHuU. VcnbITaHus

bepnyium.

CnyualiHblil BEIOOD

U3 KOHEYHOU COBOKYITHOCTH

Crny4daitHble BETUYUHBI 14
U pacIpeIeieHHs

buHapHbIN CITy4alHbIN ONBIT
(McmBITaHUE), yCIIeX U Heyaaya.
He3aBucumeble uCbITaHUA.
Cepust HE3aBUCUMBIX UCIIBITAHUM
10 nepsoro ycrnexa. Cepus
HE3aBHCUMBIX UCHBITAaHUN bepHyIu.
Crny4aliHblil BEIOOD M3 KOHEYHOU
COBOKYITHOCTH.

[IpakTrueckas padora

C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IHIL

Cryuaiinas BemmunHa. Pacnipenenenue
BeposiTHOCTEN. [[narpamma
pacnpeaenenus. Onepauuu

HA/Jl CIIy4alHbIMU BEJIMYMHAMMU.
ITpumepsl pacnipenenennid. bunapnas
ciyyarHas BesnunHa. [ 'eomerpruueckoe
pacr-peneneHue. buHomuaabHOE
pacrpenenenue. MareMatuyeckoe
O0XKUJAHHUE CITYyYailHON BEJIMYUHBI.
COBMECTHOE pacnpenciICHUE IBYX
CIIy4allHbIX BeIW4nH. He3aBucumbie
Ciy4aiiHble BeJIMYrHbl. CBOMCTBA
MAaTEMAaTUYECKOTO OKUIaHUS.

Pa3buBaTh CIOXKHBIE SKCTIEPUMEHTHI
HA OTJICJIbHBIE UCIIBITAHUS.

Pemiars 3aaun Ha MOUCK
BEPOSITHOCTEN COOBITHI B CepUU
WCTBITAHUN 10 TIEPBOTO YCIIEXA U

B CEpUAX UCIBITAaHUN bepHyium,

a TAKKe B OMbBITAX CO CIy4alHbIM
BBIOOPOM U3 KOHEUHON COBOKYITHOCTHU
C UCTIOJIb30BAaHUEM KOMOMHATOPHBIX
bakToB U (HopMyIl, B TOM YUCIIE B XOJE
MPaKTUYECKON pabOThI C TPUMEHEHUEM
CTaHAapTHBIX QYHKIIHMA

OcBauBaTh MOHATHSA: CITydaiiHas
BEJIMYMHA, pacrpeeicHue, Tadiauia
pacrnpeneneHus, [uarpamma
pacrpeneneHusl.

HaxoauTs 3Ha4eHUsI CYyMMBI U
MIPOU3BENICHUS CITyYaHBIX BEJIMUMH.
Ctpoutb OMHapHBIE pacnpeaeseHus
10 OMMCAHUIO0 COOBITUI B CITy4alHbBIX
onbiTax. CTpOUTH U pacro3HaBaTh
TCOMETPUUECKOE U OMHOMHUATILHOE
pacrpeeeHusl.

Pemiats 3a1aun Ha BBIYHUCIICHHE
MaTeMaTUYECKOTO OXKUJIaHMUS.
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OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34

Marematrnueckoe OKuIaHne OMHAPHOU
CIIy4alHOM BEJIMYMHBI.
MareMaTtu4eckoe OKHuaaHne
FEOMETPUYECKOr0 U OMHOMHUAIBLHOTO
pacnpenenenui. Jlucnepcus u
CTaHJIAPTHOE OTKJIOHEHHE. Jlucniepcus
OMHApHOM CTydalHON BETUYUHBI.
CBolicTBa IucCIIEpCu.
MareMaTtu4eckoe OKHuaaHne
IIPOU3BENCHUS U TUCIIEPCUS] CYMMBI
HE3aBUCHUMBIX CIIy4alHBIX BEJIUYHMH.
Jucnepcusi OMHOMUATTLHOTO
pacrpeneneHus.

[Ipaktuueckas pabora

C MCMOJIb30BAHUEM JIEKTPOHHBIX
Ta0IuUIL

CTpouTh COBMECTHBIE paclpeIeIeHUsI.

N3yyars cBOMCTBAa MATEMAaTHYECKOTO
0XKHUIaHUS.

Pemate 3anaun ¢ nomMomibr0
V3YYECHHBIX CBOMCTB.

[To n3ydyennsIM QopmysiaM HAXOIUTh
MaTeMaTUYECKUE OKUIAHUS
CJIyYalHBIX BEJINYHMH, UMEOIINX
reoMeTpu4ecKoe 1 OMHOMUATILHOE
pacrpeneneHus

OcBauBaTh MOHATHUS: JUCTIEPCUS,
CTaHIAPTHOE OTKJIOHEHHUE CITy4alHOU
BEJINYMHBI.

Haxoauth nucnepcuro

10 PacIpeaeIICHHUIO.

N3yyats cBOMCTBA TUCIIEPCUM.

[To nzyueHHbIM (popMysaM HaXOIUTh
JUCTIEPCHI0 OMHOMHUAIBHOTO
pacrpeiesieHus, B TOM YHCIIE B XO/I€
IPAKTUYECKOM pabOThI
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11 KUIACC

Haszpanue
paznena (TeMbl)

3aK0H OOJBIIMX YHCEI

DJEMEHTHl MaTEMAaTHYCCKOM
CTaTUCTHUKHU

KomnnuecTBO
YacoB

OcHOBHOE COOCPIKAHUC

HepasenctBo Yebnimépa. Teopema
Yeorpimépa. Teopema bepryiu.
3akoH 00JbIIMX yucel. BoioopouHbIi
METO/1 UCCIIE0BaHUM.

[IpakTryeckas pabota

C MCTIOJIb30BAHUEM AJIEKTPOHHBIX
TaOJINII

['eHepanbHast COBOKYIIHOCTD U
cilyyaiiHasi BbIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMH XapPaKTEPUCTHUKAMHU.
OneHKa CpeaHero u JUCrepcuun
reHepaIbHOW COBOKYITHOCTH

C IOMOUIBIO0 BHIOOPOUYHBIX
xapakTepucTtuk. OLeHnBaHue
BEPOSITHOCTEN COOBITHIT IO BBIOOPKE.
Craructrnueckas runoresa. IIposepka
MPOCTEUIIINX TUIIOTE3 C IOMOIIBIO
CBOWCTB U3YyUYE€HHBIX PaclpeIeICHUM.
[IpakTrueckas paborta

C MCIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0IHII

OcCHOBHBIC BHJIBI ACATEIBHOCTH
o0yyJaromuxcs

Pa3bupath q0KazaTenbCcTBA TEOPEM.
OcBauBaTh BBIOOPOYHBIA METO/T
HCCJICIOBAHUM, B TOM YHCJIE B XO/€
PaKTHYECKOM paboThI

OcBauBaTh NOHATHS: T€HEpATbHAS
COBOKYITHOCTb, BBIOOpKa, BHIOOPOUYHOE
CpelHee U BBIOOPOYHAs JUCIIEPCHS.
Boruncnsate BHIOOpOUHBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OLICHMBATh XaPaKTEPUCTUKH
re€HEpaIbHOW COBOKYITHOCTH.
OcBanBarh MOHATHS: CTATUCTHYECKAsS
rUIoTe3a.

OueHuBaTh BEPOSTHOCTh COOBITUI U
IIPOBEPATH NMPOCTEUILNE TUIIOTE3BI

Ha OCHOBE BHIOOPOUYHBIX JAHHBIX,

B TOM YHCJIE B XOZ€ MPAKTUYECKOU
paboThI

78



HenpepriBHbIE CilyyaiiHbie
BEJIMYMHBI (PacIpe/IeIICHus),
IIOKA3aTEJIbHOE U
HOPMAaJIbHOE PACTIPEIEIICHUS

Pacnpenenenue Ilyaccona

IIpuMepsl HENPEPBIBHBIX CIIY4alHBIX
Benn4MH. OyHKINS INIOTHOCTH
BEpOATHOCTU. PaBHOMEPHOE
pactpenenenue. [Ipumeps 3a1ay,
MPUBOJSIINX K [TOKa3aTeIIbHOMY

Y K HOPMAJIBHOMY PacIIpeIeJICHUSIM.
@yHKIMSA IUIOTHOCTH BEPOSTHOCTU
[IOKA3aTeJIbHOIO PACIIPEIEICHUS.
@YHKIMS IIOTHOCTH BEPOSATHOCTU
HOPMAJIBHOTO paCIpEIEICHUS

IlocnemoBaTeIbHOCTE OUHOYHBIX
HE3aBUCHUMBIX COOBITHH.

[Ipumep 3amaum, NpUBOAAIIEH

K pacripenencHuto [lyaccona.
[IpakTuueckas pabora

C UCITOJIH30BAHUEM DJICKTPOHHBIX
Ta0IUI]

3HAKOMUTHCS MOHITUSIMU
HETpEepbIBHAA ClIydailHasl BEJIMYNHA,
HETMPEPHIBHOE pacHpe/iesiCHHE,

(G YHKIMSA MJIOTHOCTH BEPOSITHOCTH.
HaxoauThk BepOSATHOCTU COOBITHIT
10 TaHHOW (PYHKITUM

MJIOTHOCTH.

3HAKOMUTHCA C TIOHSITUSIMH .
MOKAa3aTeJIbHOE pacIpe/iesICHUE,
HOpPMAaJIbHOE pacIpe/iesieHuE.
Brpiienats no onrucaHuio cirydyaiiHble
BEJIMYUHBI, pACIpEICIICHHbIC

10 TIOKA3aTeIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa30bupate npumepsl 3a1a4,
MPUBOISIIUX K NMOKA3aTEILHOMY
pacrpeaeneHuI0 U K HOpMaJbHOMY
pacrpeneneHuo

BriaensaTe no onMcaHuio CIy4aiHoOro
OTIBITA BEJIMYUHBI, pacipeieICHHbIE
o 3akony Ilyaccona.

Pemmate 3agaum, B TOM 4HCIIE B XOI€
MPAKTUIECKON pabOTHI C TPUMEHEHUEM
CTaHAAPTHBIX (DYHKIHI 3JIEKTPOHHBIX
Ta0IuUIL



CBs13p MEX Iy CITy4allHBIMU
BEJIMYMHAMHU

O0001IeHE U
cUcTeMaTu3anus 3HaHUU

11

KoBapnanus 1Byx ciy4yalHBIX
BenuuuH. Koadgduiment koppensium.
CoBmecTHBIC HAOTIOACHUS IBYX
Beu4YuH. BeiOopouHbiii K03 HUireHT
Koppesanuu. Paznnune Mexay
JIMHENHOM CBS3bI0 U IPUYMHHO-
CJIEICTBEHHOU CB:A3b10. JInHEHas
perpeccus. [Ipaktuueckas padora

C UCIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIHII

[IpencraBienne TaHHBIX C TTOMOIIBIO
TAOJIUII U TUarpaMm, ONUcaTeIbHAs
CTaTHCTHKA, OTBITHI

C PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYMCIICHUE BEPOSATHOCTEN

COOBITHI ¢ MpuMeHeHneM GHopMyIT U
rpaduueckux MeToJ0B
(KoopauHATHAS TIpsAMas, JIepeBo,
auarpamma Diiepa), cirydaiHbIe

OcBauBaTh MOHATHUS: KOBapHAaLIUS,
KOA(PGUITUEHT KOPPEISINH, THHEHHAS
3aBHUCUMOCTb.

OrneHnBaTh XapakTep CBA3H MEKIY
CIIy4ailHBIMHM BEJIMYUHAMH, UCXOJS

U3 MPUPOBI JAHHBIX U BHIYMCIICHHBIX
XapaKTEePUCTHUK.

Hcnonb3oBaTh AuarpaMMabl
paccenBaHUs ISl U300paKEHUS
COBMECTHOTO pacCEUBaHUS

TaHHBIX.

Haxonute ko3 uiuenTsr ocu
JMarpaMMbl, B TOM YMCJIE B XOJI€
IPAaKTUYECKON pabOThl ¢ IPUMEHEHUEM
CTaHAAPTHBIX (DYHKLIMIA

[ToBTOPSITH N3Y4EHHOE U BHICTPAUBATH
CHUCTEMY 3HAHUU
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OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34

BEJIMYMHBI U PaCIpeIeIICHHS,
MaTeMaTHYECKOE 0KUAAHUE
CIIy4alHOMN BEJIMYHUHBI
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