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Pabouas mporpamma mo yudeOHOMy mipeamery «Marematuka» (yriayOJaE€HHbBIN
ypoBeHb) (mpeamerHas obnacth «Marematuka W uHpOpMatuka») (mauee
COOTBETCTBEHHO — MPOrpaMma Mo MaTeMaTHKe, MaTEMaTUKA) BKIIIOYAET MOSICHUTEIBHYIO
3aMKuCKy, CoAepKaHue OOy4eHHMs, IUIAaHUPYEMbIE PE3yJbTaThl OCBOEHHUS MPOrpPaMMbl
10 MaTeMaTHKe, TEeMAaTUYECKOE TIJIaHUPOBAHHE.

[TosicHuTenbHAs 3amucKa OTpa)kaeT OOLIUE LN U 3a1a4d U3YYeHUs] MaTeMaTHKU,
XapaKTePUCTUKY TMCUXOJIOTMUECKUX MPEANOChUIOK K €€ U3Y4YeHHI0 OOydaroluMucs,
MECTO B CTPYKType Y4YeOHOro IUlaHa, a TakXKe IOAXOAbl K OTOOpYy COAep aHHs,
K OINpEACJICHUIO I[UJIAHUPYEMBIX PE3yJbTaTOB M K CTPYKTypEe TEeMaTHYECKOro
IUTAHUPOBAHMSL.

Copnepxanue OOydeHHsI PACKpBIBACT COJIEpKATEJIbHbIE JIMHUU, KOTOPBIC
npeIaraloTcs Uis 00sI3aTEIbHOTO M3YyUEHHUsl B KaXKIOM KJIAcCe€ Ha YPOBHE CPEIHEro
00111ero oOpa3oBaHUAI.

[Inanupyemble pe3yibTaTbl OCBOEHHUS NPOrpaMMBbl 10 MaTeMaTHKE BKIIOYAIOT
JMYHOCTHBIE, METaIllpEAMETHBIE PE3yJIbTaThl 3a BECh IEpUOJ OOY4YEHHUs Ha YpOBHE
cpenHero o0miero oopa3oBaHus, a TaKXe MPEeIMETHbIE AOCTHXKEHHsI 00ydaromerocs
3a KaXKIbli TOJ 00yueHusl.

INOACHUTEJIBHASA 3AIITMCKA

[Tporpamma mo MareMaTuke yriryOJIEHHOTO YPOBHSI JJIsi OOy4YalOIMMUXCs HA YPOBHE
cpeaHero oobmero oOpaszoBaHus paszpaborana Ha ocHoBe PI'OC COO c¢ yuétom
COBPEMEHHBIX MHPOBBIX TpPEOOBAHMM, MPEIBSABIAEMbIX K MaTeMaTUYECKOMY
o0Opa3oBaHMIO, U TpaJAuLIUUA poccuiickoro oOpa3zoBaHus. Peanmuzanus mnporpaMMsl
no  MareMaTMKe  OOeCHeuMBaeT  OBJIAJICHUE  KIIOUYEBBIMH  KOMIIETEHIUSIMHU,
COCTABJISIIONMMH  OCHOBY IS CaMOpPA3BHUTHS W HENPEPBIBHOTO 00pa3oBaHUS,
LEJI0CTHOCTh OOIIEKYJIbTYPHOIO, IMYHOCTHOIO M TTO3HABATEILHOTO Pa3BUTHS JTUYHOCTU
00yJaroImMXxcs.

B mporpamme no maTteMaTuKe ydTEHBI HJIeU U MOJ0KeHus «KOoHIenuu pa3BuTus
MaTteMaTudeckoro oopasoBanusi B Poccuiickoit ®enepamuun». B cooTBeTcTBUM
C Ha3BaHWEM KOHIIEIIIMN MaTeMaTH4IeCKoe 00pa30BaHUE JOHKHO, B YACTHOCTH, PEIIaTh
3aayy O0OeCredYeHHs] HEOOXOIMMOTo CTpaHe 4Yuciia OOyJaroniuxcsi, MareMaTHdecKas
MOJTOTOBKA KOTOPBIX JOCTaTOYHA JJisi NPOJOJDKEHUsT 0O0pa3oBaHMs IO PA3TUYHBIM
HaIpaBJICHUSIM, BKJIIOYAs MPEMoAaBaHNe MaTeMaTHKNA, MAaTEMaTHIYECKUE UCCIICOBAHUS,
paboty B cepe nHGOPMAIMOHHBIX TEXHOJOTUM W JPYrHX, a TaKXke OOeCICUCHHS
JUTST KQKJIOTO 00YYaromerocsi BO3SMOYKHOCTH JOCTHKEHUS MATEMATHYECKOHN MOATOTOBKU
B COOTBETCTBUU C HEOOXOIUMBIM €My YpoBHEM. VIMEHHO Ha pEIICHHE 3THX 3a/aa4
HalleJIeHa MporpaMmMa Mo MaTeMaTUKe YTiyOJIEHHOTO YPOBHSL.

B snoxy mmdpoBoii Tpanchopmanuu Bcex cdep YEIOBEUECKON NeSITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM ©0€3  XOopollei
MaTEeMaTUYECKON MOATOTOBKU. JTO OOYCIIOBIIEHO TEM, YTO B HAIIM JHHU PACTET YHUCIIO
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CHEIUATbHOCTEH, CBSA3aHHBIX C HEMOCPEICTBEHHbIM IMPUMEHEHUEM MAaTEMAaTUKU:
u B chepe PKOHOMHUKHA, U B OM3HECE, W B TEXHOJOTHYECKUX OOJACTAX, W JaXKe
B TyMaHMTapHbIX cdepax. Takum o00pa3oMm, Kpyr o0OydYarolmuxcsi, s KOTOPBIX
MaTeMaTHKa CTaHOBUTCS 3HAUMMBIM TMpeaMETOM, (¢yHIaMeHTOM o00Opa3oBaHUs,
CYILIECTBEHHO pacuiupsieTcsi. B Hero BXOJAT HE TOJBKO OOydarouiuecs, miaHUpYyIOLue
3aHUMAThCS TBOPYECKOW M HCCIIENOBATENIbCKOW paboToil B 00JacTM MaTeMaTHKH,
uHbOopMaTuKy, GU3UKH, SJKOHOMUKH U B APYTUX OONACTAX, HO U T€, KOMY MaTeMaTuka
HY’KHA JUIsl UCTIOJIB30BaHUSI B MPOECCUSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEM.

[TpuknagHas 3HAYUMOCTh MATEMATHKH OOYCJIOBJIIEHA TE€M, 4YTO €€ MpeIMETOM
ABIIAIOTCS (PYyHIAMEHTAJbHBIE CTPYKTYPHl HAIIETO MHpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHbIE  OTHOILIEHHUS, (YHKIMOHAIbHbIE 3aBUCUMOCTH U  KaTeropuu
HEOMpeAeNEHHOCTH, OT MPOCTEHIINX, YCBAaWBAEMbIX B HEMOCPEACTBEHHOM OIIBITE,
710 JIOCTaTOYHO CJIOKHBIX, HEOOXOIUMBIX UIS Pa3BUTHS HAYYHBIX U TEXHOJOTHYECKHX
uneil. bes KOHKPETHbIX MAaTeMaTUYECKUX 3HAHUN 3aTPYJHEHO NMOHUMAaHUE MPUHIIUIOB
yCTPOMCTBA U UCHOJb30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPUATHE U HHTEPHPETAIUS
pa3HOOOpa3HOM  COIMAJIbHOM, JKOHOMUYECKOHM, TOJHMTHYECKOW  HHOpMaIUH,
Mano3(pQexkTuBHAa TOBCEAHEBHAs MpaKTUUYecKass AesTeNbHOCTh. Bo MHorumx cdepax
po(hecCHOHATBHOM AESITENFHOCTU TPEOYIOTCS YMEHHUSI BBIMIOJIHITH PACUEThI, COCTABIIATh
QITOPUTMbI, TMPUMEHITH (QOPMYJIbl, NPOBOAUTH TE€OMETPUUECKUE H3MEpPEHUs U
IOCTPOCHUS, YUTaTh, 00pabaThIBaTh, UHTEPIPETUPOBATE U MPEACTABIATH HHPOPMALIHIO
B BU/JI€ TaOJU1, TMarpamMm U rpauKoB, HOHUMATh BEPOSTHOCTHBIA XapaKTep CIydalHbIX
COOBITHH.

OIHOBPEMEHHO € pacIiIupeHueM cep MPUMEHEHUS MAaTEeMaTHKH B COBPEMEHHOM
oOmectBe BcE€ 0Oosiee BaXHBIM CTAHOBUTCA MATEMATHYECKUI CTHIIb MBIIUICHHUS,
NPOSIBISIONIUICS B ONpeAeNEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiecce u3yuyeHUs
MaTeMaTUKU B apceHall NpUEMOB M METOJOB MBIIUICHUS YeIOBEKa €CTECTBEHHBIM
00pa3oM BKIIIOUYAIOTCS MHIYKIUS U ACTYKIUs, 0000IIeHNEe U KOHKPETU3AIlHsl, aHAJIU3 U
CUHTE3, KiIaccu(uKalus U cUcTeMarusanus, abcrparupoBanue u aHanorus. OObeKThI
MaTEMaTUYECKUX YMO3AKIIOYEHUH, IMpaBujia HMX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKHX  IOCTPOEHHH,  CIOCOOCTBYIOT  BBIpaOOTKE  yMEHUS
dbopmynrpoBaTh, 0OOCHOBBIBATh U JIOKa3bIBATh CYXIACHUS, TEM CaMbIM (OPMHUPYIOT
JOTHYECKHM CTWIb  MbIIUIeHUs. Benymas ponp NpUHAIIEKUT MaTeMaTUKe
B (OPMHUPOBAHUM ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCHUTAHUU YMEHUMI
JEHCTBOBaTh MO  33JaHHBIM  aJTOPUTMAaM, COBEPIICHCTBOBAaTh W3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mpouecce pemieHus 3aad — OCHOBBI JJII OpraHU3allud
yueOHOW JesTeNIbHOCTM Ha YpOKaX MaTeMaTHKW — pa3BUBAIOTCS TBOpUYECKas U
MPUKJIAAHAs CTOPOHBI MBIIICHUS.

OOyueHne MaTeMaTHKE NaET BO3MOXKHOCTb Pa3BUBATh y OOYYAIOIIMXCS TOYHYIO,
parMoHAIbHYI0O W WH()OPMATUBHYIO pe€dYb, YMEHHE OTOMpPATh HaWOOJIee MOIXOJISIINNE
S3BIKOBBIE, CHUMBOJIMYECKHE, TpadUyECKUe CpEJCTBA [JIsi BBIPAKEHUSI CYXKIECHUU U
HAIJISIHOTO UX MPEACTaBICHUS.



HeoOxoaumMbpIM KOMIIOHEHTOM OOLIEH KyJbTYypbl B COBPEMEHHOM TOJIKOBAHHUU
ABJIAETCS OOIIee 3HAKOMCTBO C METO/IaMU TTO3HAHUSI IEHCTBUTEILHOCTH, IIPE/ICTABICHHE
0 IpeAMETe U METOJe MaTeMaTUKH, €ro OTIWYUAX OT METOJOB €CTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSAX NPUMEHEHHUS MaTeMaTHKH MJis PelIeHUs
HAy4YHBIX U NPUKIAAHBIX 337a4. Takum o0pa3oM, MaTeMaTHUECKOe 00pa30BaHUE BHOCUT
CBOI1 BKJIaJ1 B (hopMUpOBaHKE OOIIECH KYIbTYphl YEIOBEKA.

W3ydyeHne MaTreMaTuKd CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHMIO YEJIOBEKa,
INOHMMAHHIO KpacoTbl M H3SIIECTBA MATEMATHUYECKUX PACCYXACHUH, BOCIPUSATHUIO
reOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUHU.

[TpuopurerHsiMu ensiMu 00yueHus matematuke B 10—11 xinaccax Ha yriayOnéHHOM
YPOBHE MPOJIOJKAOT OCTaBAThCS:

dbopMupOBaHHE LEHTPAIbHBIX MAaTEMaTHUYECKHUX MOHATUNA (YMCIO, BEJIUYUHA,
reomeTpuueckas (urypa, IEpeMEHHas, BEPOSITHOCTb, (PyHKLHUSA, IPOU3BOJHAs,
UHTETpalt), 00eCeYNBAIOIINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO
00pa3oBaHus O0YyYaIOIINUXCS,

NoJBECHUE OOy4YarlUXCsl Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMATHKU M OKPY’KAIOIIET0 MUPA, HTOHUMAHUI0 MATEMAaTUKH KaK 4acTu
oO01I1el KyJIbTYphl YEJIOBEUECTBA,

pa3BUTHE UWHTEIUJICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEW 00ydaroImmxcs,
NI0O3HABATEJIbHOM aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHUS,
UHTEpECca K U3yUYEHUIO MaTEMATHKY;

(¢opMupoBaHre (QYHKUMOHAIBHOM MAaTeMaTUYeCKOW TIPaMOTHOCTU: YMEHMS
pacno3HaBaTh MaTEMaTHYECKUE AacClEeKThl B PEAJbHBIX JKU3HEHHBIX CHUTYaLHsX
U IpU HU3YYEHUM JpPYTruX YydyeOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, (OpMyJIMpOBaTh HMX Ha SA3bIKE MaTeMaTUKU M CO37aBaTh
MaTEMaTUYeCKHUE MOJEIN, IPUMEHATh OCBOEHHBIM  MaTEMaTHYECKHI  ammapar
JUIsL pelIeHMs] MPAKTUKO-OPUEHTHUPOBAHHBIX 3a]1a4, WHTEPHPETUPOBATh U OLICHUBATh
NOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSAMH cojepkaHusi maTemMaTtuku B 10—11 knmaccax yriryGiaéHHOrO
ypoBHSL sABIAIOTCA: «Yucna W BblUMCIEHHs», «Auredpa» («Anredpandeckue
BBIpQXEHUS», «YpPaBHEHUS M HEpaBEHCTBa»), «Hauama maTemMarnueckoro aHaau3zan,
«T'eometpust»  («I'eomerpuueckue Gurypel uU HUX  CBOWCTBa», «M3Mepenue
TEOMETPUYECKUX BEIMYUH»), «BeposSTHOCTP M cTatucTuka». JlaHHble JIMHUAU
pa3BUBAIOTCS NapajuIeIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM, OJHAKO
HE HE3aBUCHUMO OJ[HA OT IPYroOM, a B TECHOM KOHTAKTEe M B3auMoaencTsuu. Kpome storo,
X OOBEIMHSAET JIOTHYECKasl COCTaBISIONIas, TPAJUIMOHHO MPUCYIas MAaTeMaTUKE U
IPOHU3BIBAIOLIAS BCE MaTeMaTHMYECKUE KypChl UM COAEpXKATeJbHbIE JIMHUU.
CdhopmynupoBanHoe Bo PI'OC COO TtpeboBaHNE «yMEHHE ONEPUPOBATH MOHITHSIMHU:
OIpeZIeNIEHUE, aKCHMOMa, TEOpEMa, CIIEACTBHE, CBOICTBO, NPU3HAK, JOKA3aTENIbCTBO,
paBHOCUJIbHBIE ~ (OPMYJIMPOBKH,  yMeHHME  (opmynupoBaTh  oOpaTHOe U
IPOTHUBOIIOJOKHOE  YTBEPXKACHUE, MPUBOAUTH IPUMEPbl U  KOHTPHPHUMEPHI,



UCIIOJB30BaTh METOJl MATEMaTUYECKOW WHAYKLIWH, TPOBOJUTH JI0KA3aTEJIbHbIC
pacCcyKJ€HUsT TMpPHU PEIICHUH 3a/a4, OLEHHMBATh JIOTMYECKYI0 MPaBUILHOCTH
pacCykJIeHU» OTHOCUTCS KO BCEM y4eOHbIM KypcaMm, a (OpPMHPOBAHME JIOTMUECKHX
YMEHUHN pacrpenensieTcss Mo BCeM rojaM OOy4YeHHs Ha YpOBHE CPEIHEro OO0uIero
oOpasoBaHws.

B cootBercTBUM ¢ DI'OC COO MaremaTuKa sIBIsETCS 00s3aTEIbHBIM IIPEAMETOM
HAa JAaHHOM YypOBHe oOpa3oBanus. Hacrosmed mnporpamMmMoil T0 MaTeMaTHKE
npeaycMaTpuBaeTCsa HM3y4eHHe ydeOHoro mpenMera «Marematwka» B paMmKax TpEX
y4eOHBIX KypcoB: «Airedpa U Havajla MaTeMaTHYeCKOro aHaiau3ay, «I'eoMeTpus»,
«BeposTHOCTh M cTaTuCTHKa». POPMUPOBAHUE JOTUYECKUX YMEHHMU OCYLIECTBISAETCS
Ha TPOTSKEHUHM BCEX JiIeT OOy4deHUsi Ha ypOBHE cpelHero oOuiero oOpa3oBaHws,
a DJIEMEHTHI JIOTMKHA BKJIIOYAIOTCA B COJEP)KAHME BCEX HA3BAHHBIX BBINIE yUEeOHBIX
KYPCOB.

OO1iee KOJMYECTBO YACOB, HANpaBICHHBIX HA  U3YYEHUE MaTeMaTUKU
Ha yriyoneHHoM ypoBHe — 544: B 10 knacce — 272 yaca (8 yacoB B Henenio), B 11 kimacce —
2772 yaca (8 4acoB B HEJEIIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMbI
ITO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU OOYyYaromerocs Kak aKTUBHOTO M
OTBETCTBEHHOT'O YJIEHa POCCHMCKOro OOIlecTBa, MPEJCTABICHHE O MaTeMaTHYECKHX
OCHOBaX (DYHKITMOHHPOBAHUS PA3IIUYHBIX CTPYKTYP, SABJICHUM, TPOIICAYP TPAKITAHCKOTO
obmecTBa (BHIOOPHI, OMPOCHI M APYTOe), yMEHUE B3aUMOJICHCTBOBATh C COIMATIBLHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C MX (QYHKIIMSIMU U HA3HAUYCHHEM;

2) IaTPHOTHYECKOTO BOCIIUTAHUS

c(hOPMUPOBAHHOCTh POCCHUHCKOW TPaXIaHCKOW WIACHTHYHOCTH,  yBAXKCHUS
K TpPOLUIOMY M HACTOSILIEMY POCCHUMCKOW MaTEMaTHKH, LEHHOCTHOE OTHOIICHHE
K JOCTH)KECHUAM POCCHMUCKUX MAaTEMAaTUKOB M POCCHMCKOM MATEMATUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE OTUX [JOCTIXKEHMM B JPYyrUX HayKaX, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pPOCCHUUCKOrO Hapoaa, CcHOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHUS, STUYECKOIO TMOBEACHUS, CBSA3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAYyKW MU JIESITEIbHOCTHIO YUYEHOr0, OCO3HAHUE JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO OYIyIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAasd JCTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pEIICHUHN, pacCy ACHUN, BOCIPUUMUYHUBOCTD
K MaTeMaTUYECKUM ACIIEKTaM Pa3jIu4HbIX BUJOB HCKYCCTBA,

5) puznyecKkoro BOCIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUSI MPUMEHITh MAaTeMAaTUYECKHME 3HAHUS B HHTEpecax
3I0pOBOTO U 0€30MacHOr0 o0pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY
3I0pPOBBIO  (37I0pOBOE THUTaHHE, COAJAHCUPOBAHHBIM PEXHUM 3aHITHA W OTIbIXA,
perysspHas puznyeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIEHCTBOBAHUE TP 3AHATUAX
CHOPTUBHO-03/J0POBUTEILHON JEATEIBHOCTbIO;

6) TPy10BOTr0 BOCIIMTAHUSA:

TOTOBHOCTh K TPY/y, OCO3HAHWE IEHHOCTH TPYMOIIOOUS, MHTEPEC K Pa3IUIHBIM
chepam mnpodeccuoHANbHOM ACSTENbHOCTH, CBSI3AHHBIM C MaTeMaTUKOW U €€
NPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymed npodeccun u
peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI, TOTOBHOCTH M CHOCOOHOCTH
K MaTeMaTH4YeCKOMY OOpa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKCHUHM BCEH KU3HH,
TOTOBHOCTh K aKTHUBHOMY YYacTHUIO B PEUICHUHU MPAKTUYECKHUX 3a/a4 MAaTeMaTH4eCKOu
HaIpPaBJICHHOCTH;



7) 3K0JIOrH4€eCcKOro BOCIIUTAHUA:

c(hOPMUPOBAHHOCTH IKOJOTHYECKON KYJIBTYPhI, TOHUMAHUE BJIMSHUS COIUATIBLHO-
HPKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOIHOMN U COIMATBHOM Cpebl, OCOZHAHUE
1I00aJBbHOIO  XapakTepa »SKOJOTMYECKUX MpoOJeM, OpHUEHTalMs Ha IPUMEHEHHUE
MaTeMaTHYECKUX 3HAHUW JJI1 pEIIeHUs 3a7ad B O0JacTH OKpPYKAKoIIeH Cpelibl,
IJIAHUPOBAHKUE MOCTYNKOB M OLEHKU MX BO3MOXKHBIX MOCJHEACTBUN ISl OKpYKaromei
Cpesl;

8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKH M OOIIECTBEHHOMN MPAKTUKH, TOHUMAaHHE MATEMaTUYECKOW HAayKu Kak
cdepbl UeI0BEUECKOM NEATEIBHOCTH, TANOB €€ Pa3BUTUS MU 3HAYMMOCTHU JUJISl pa3BUTHSA
UMBUJIM3ALIMY, OBJAJCHUE SI3bIKOM MaTeMaTUKA M MaTeMaTHYeCKOW KyJIbTypoOil
KaK CpEACTBOM IIO3HAHHMS MHUpPA, TOTOBHOCTb OCYIIECTBISATh MPOEKTHYHO U
UCCIIEOBATENBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbrare m3ydeHns MaTeMaTUKH Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHUS
y oOyuaromerocst 0ynyT chopMupoBaHbl TO3HABATEIbHBIE YHUBEPCAIbHBIC yUeOHBIC
JICHCTBUS, KOMMYHUKATUBHBIC YHHBEpPCAJIbHBIC YYCOHBIC ICHCTBHS, PETyJISATUBHBIC
YHHUBEpCaJIbHBIC yUeOHBIC JICUCTBUS, COBMECTHAS JCSITCILHOCTb.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
Ba3oBble Joruuyeckue 1eicTBUs:

BBIABIITD M XapaKTEPHU30BaTb CYLICCTBEHHBIE IPU3HAKKM MAaTEMATHYECKHUX
OOBEKTOB, MOHATUH, OTHOLIEHUM MEXIY NOHATUIMH, (HOPMYIMpPOBATH OIpPENCICHMUS
NOHSTUN, yCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KIACCHU(PUKALMU, OCHOBAHMS
JUIs 000011IEHNSI U CPAaBHEHUS, KPUTEPUHU IIPOBOIUMOTO aHAIIN3A;

BOCIPUHUMATh, (POPMYITUPOBATH U MPEOOPA30BHIBATh CYXKICHHS: YTBEPAUTEIbHBIC
Y OTpULATEIbHbIE, EAMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISIT MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U W IPOTHUBOPEUUS
B (haKTax, [aHHBIX, HAOMIONEHUSIX W YTBEPKACHUAX, MpeularaTb KPUTEPUM UL
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYM;

JIENaTh BBIBOJIBI C MCIOJIb30BaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HUHAYKTHUBHBIX
YMO3aKJIFOUCHUH, YMO3AKIOYEHUH 110 aHAJIOTUH;

IIPOBOJIUTE CAMOCTOSITEIIBHO JIOKa3aTeJIbCTBA MAaTEMATHYECKUX YTBEPKIACHUMI
(npsiMBIE ¥ OT MPOTHBHOIO), BBICTPAWBATh APryMEHTALUIO, MPUBOJUTH MPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY’KIEHHS U BHIBOBI;

BbIOMpaTh CIOCOO pelIeHUs yueOHOW 3a7auu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BbIOMpaTh Hanbosiee MOAXOAAIIUN ¢ YIETOM CAMOCTOSITENFHO BbIIEICHHBIX
KPUTEPUEB).



Bba3oBble ucciaenoBareJabCKHe JeCTBUA:

WCIIOJIB30BaTh BOIMPOCHl KaK HWCCIEAOBATEIbCKUI HMHCTPYMEHT TO3HAHMS,
(bopMyIMpOBaTh BOIPOCHI, (PUKCHUPYIOIIKE MPOTUBOPEUYHE, IPOOIEMY, YCTaHABIMBATh
MCKOMOE U JaHHOE, (JOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINIO, MHCHHE,

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MAaTeMaTHYeCKOTO OOBEKTa, SIBJIICHHS, TMPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMU, SIBICHUSMH, ITPOILIECCAMH,

CaMOCTOSITENIbHO (D OpMYIUPOBaTh OOOOIIEHUS W BBIBOJALI IO PE3YJIbTaTaM
IIPOBEIEHHOTO HAOJIIOJICHUS, WCCIICOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOJYYCHHBIX
PE3yNIBTaTOB, BEIBOJIOB M 00OOIICHUH;

IPOTHO3UPOBATh BO3MOXXKHOE pa3BHTHE IIporecca, a TakKe BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c undopmanmeii:

BBISBJIATH 1e(DUIMTHI HH()OPMALIUY, JAHHBIX, HEOOXOJUMBIX JIJIsi OTBETA Ha BOMPOC
U JUTSL peIlieHUs 3a/1a4H;

BbIOMpaTh HMH(OpPMALMIO M3 HCTOYHMKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMaTH3UPOBaTh W HHTEPIPETUPOBATH MH(POPMALMUIO Pa3TUYHBIX BUIOB U (HOpM
Ipe/ICTaBICHNUS,

CTPYKTYpUpOBaTh HMH(POPMALIMIO, TPEACTaBIATh €€ B Ppa3IUYHbIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATh HAJAEKHOCTh MH(GOPMAILMU MO CAMOCTOSITEILHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHUKATHBHBIE YHUBEpPCAJIbHbIE Yy4eOHbIe HeiiCTBUSA:

BOCIIPUHUMATh W (OPMYITUPOBATh CYXKJICHUS B COOTBETCTBUU C YCIOBUSMH
U LEJISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MHUCbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS MO XOAYy PEUICHUs 3aJa4l, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3yNbTaT;

B XoJile OOCYXJEeHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaE€MON TEMBI,
poOJIeMBbl, pelraeMon 3a/Ja4ud, BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA TOWCK PEIIeHUS,
COMOCTaBIIATh CBOU CYXIEHHUS C CYXICHMSIMHU JPYTUX YYaCTHUKOB JIMAJIoOra,
0OHapyKMBaTh PA3IMUME U CXOJICTBO MO3UIUH, B KOPPEKTHOU popme hopMyIupoBaTh
pa3HOrjIacus, CBOM BO3PAKEHNUS,

NPEACTABIATh PE3yJIbTaThl PEIICHUS 3a/layd, HKCIIEPUMEHTa, HCCIeJOBaHus,
MPOEKTa, CaMOCTOSITENIHHO BBIOMPATh (opMaT BBICTYIUICHUS C Y4€TOM 3a1ad
MPE3EeHTAlUU U OCOOEHHOCTEHN ayIUTOPUH.

PerynsiTuBHble YHHBepPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusanus:

COCTaBJIISATh TUIAH, AJITOPUTM PEIICHHUS 3a/1a4H, BRIOUPATh CIIOCO0 PEIICHHSI ¢ yIETOM
UMEIOIUXCS PECypCcOB H  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH W
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM MH(GOPMAIIUH.



CaMOKOHTPOJIb:

BJA/I€Th HABbIKAMU I103HABATEJIBHOW PEQIIEKCUM KaK OCO3HAaHUS COBEpLIAEMBIX
JNEHUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HMX Pe3yibTaToOB, BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLEeccCa U pe3ynbTaTa PELICHHUs MaTeMaTH4EeCKOU
3a/1a4u;

IPEABUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPH DPELICHUH 3a4ayH,
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalICHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH NPUYMHBI
JOCTUKEHUS WA HEJOCTHKEHUS PE3yJIbTaTOB JAESTEIbHOCTH, HAXOAUTh OLUIUOKY, JaBaTh
OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1€ATEJIbHOCTD:

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIWBHUIYATbHOU PAOOTHI
Opy pelieHuH Y4eOHBbIX 3aja4, MNpPUHUMATh 1EJb COBMECTHOM JI€ATE€IbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pacnpenensTb BHAbBI padoT,
JIOTOBapUBAaThCsA, OOCYXZaTh MpoLEecC M pe3yiabTaT padboTel, 0000HmaTh MHEHUs
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX ¢opmax padboThl (0OCYXJIEHHUS, OOMEH MHEHHUM,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJIHITH CBOIO YaCTh PA0OThl U KOOPJUHUPOBATH CBOU
JEHCTBUS C IPYTMMH YJ€HAMH KOMaH/bI, OLICHUBATh KAYeCTBO CBOETO BKJIa/Ja B OOLIHIA
IPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

IIpeameTHble pe3yabTaThl OCBOEHUS (enepasibHOM paboyeill mporpaMmbl

IO MarcMaTuKE IMPCACTABJICHBI IO IroaaMm 06yquH$1 B paMKax OTIACJIbHBIX y‘-Ie6HBIX
KYpPCOB B COOTBCTCTBYIOIIUX pa3aciiax HaCTO}IIHCP'I IMporpaMmal.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

INOACHUTEJIbBHASA 3AIITMCKA

VY4eOHbIil Kypc «Anredpa U Hayana MaTEMaTUYECKOIO aHAJIN3a» SIBISIETCS. OAHUM
U3 HanOoJyiee 3HAUMMBIX B MpPOTpaMMeE CpeaHero ooiiero oOpa3oBaHUS, MOCKOJBKY,
C OJHOH CTOPOHBI, OH 00ECIEYMBAET MHCTPYMEHTAIbHYIO 0a3y JJii U3y4EHHUs BCEX
€CTECTBEHHO-HAYYHbIX KYpPCOB, a C JpYyrol CTOpPOHBI, (POPMHPYET JIOIMYECKOE HU
abCTpakTHOE MBIIUICHHE OOYy4YalolUXCsi Ha YPOBHE, HEOOXOIUMOM JJisi OCBOCHUS
UH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHM, CIOBECHOCTH U JAPYTUX JAUCLMILIUH.
B pamkax pganHoro y4eOHOro Kypca OOydYaroniuecs OBJIQJEBAIOT YHHUBEPCATHHBIM
A3BIKOM  COBPEMEHHOM  HaykKu, KoTopas (OpMyIHpyeT CBOM  JOCTHKEHUS
B MaTeMaTHUYECKOH popme.

VY4eOHsbIil Kypc anreOpbl U Hauaa MaTeMAaTUYECKOTO aHAIN3a 3aKJIaJIbIBAET OCHOBY
JUI  YCHEIIHOTO OBJAJACHMUS 3aKOHaMH (PU3UKHU, XUMHH, OHOJOTHM, I[TOHUMaHUs
OCHOBHBIX TEHICHIMA pa3BUTHS SKOHOMHUKHA U OOIIECTBEHHOW >KHU3HH, IO3BOJSIET
OpUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIONb30BaTh WX JUIS JajdbHEWIIEro oOpa3oBaHMs U B IIOBCEIHEBHOM
x*u3Hu. B To ke  BpeMs  oBiageHue ~ aOCTPAKTHBIMH U JIOTUYECKHU
CTPOTMMH KOHCTPYKLHSMHU aiareOpbl U MaTEMaTHYECKOI'O aHAJIM3a Pa3BUBAECT YMEHME
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb, JOKa3blBaTb YTBEPKACHUS
C TOMOUIbI0 WHAYKIMM M PacCyXIaTh ACIYKTUBHO, HCIOJIb30BaTh OOOOIICHHE H
KOHKPETH3alMl0, a0CTparMpoBaHUE W  AHAJIOTUIO,  (OPMHUPYET  KpEaTUBHOE
U KPUTHYECKOE MBIIIJICHHUE.

B xone usyuenus yueOHoro kypca «AnreOpa v Hauyajga MaTeMaTUYeCKOTO aHAIN3a
0Oyyarouecs Moxy4aroT HOBBIN OIBIT PELIEHUS IPUKIIAJIHBIX 33]1a4, CAMOCTOSITEILHOTO
IOCTPOCHUSA MAaTEMaTHYECKUX MOJENIed pealbHbIX CUTYyallli, WHTEPHpPETaIIH
IIOJIyYEHHBIX PEIICHUMN, 3HAKOMSTCS C IPUMEPAMU MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBHIAAIOIIUMHUCA MATEMAaTUIECKUMHU OTKPBITHSIMHU U UX
aBTOpaMH.

VY4eOHbIi Kypc 00J1a1a€T 3HaYUTEIbHBIM BOCIIUTATENBHBIM TIOTEHIIMAJIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 ydeOHBIH MaTepual, CrocoOCTBYIOUIMI (OPMUPOBAHUIO
Hay4YHOI'0 MHPOBO33PEHHUS, TaK U Yepe3 clietupuKy yueOHOH eATeNbHOCTH, TpeOyoIen
IPOAODKUTEIbHOW KOHLEHTPALMKM BHUMAHHUSA, CaMOCTOSITENBHOCTH, AKKYpPaTHOCTH U
OTBETCTBEHHOCTH 3a MMOJY4YCHHbIN pe3yibTar.

B ocHoBe meroauku oOydeHus anreOpe W HayajllaM MaT€MaTHYECKOro aHalln3a
JIEKUT AESITEIbHOCTHBIN NPUHIUI O0yUYEHUSI.

B crpykType yuebHOro Kypca «Anrebpa M Hayana MaTeMaTUYECKOTO aHAIIM3a»
BBIJIEJICHBI CIEAYIOLIUE COIEPKATEIBbHO-METOANYECKUE TUHUN: «HHCTIa U BBIYUCIICHUSY,
«DyHKUU U rpadukuy, «YpaBHEHUS M HepaBeHCTBa», «Hawama maremarnueckoro
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aHanm3a», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIE COAEPIKATEIHLHO-METOIUYECKHUE
JMHAW M3YYalOTCS Ha MPOTSDKEHUH ABYX JIET OOYYCHHS Ha YPOBHE CPEIHErO OOIIETo
o0Opa3oBaHMs, ECTECTBEHHO JOMOIHSISA APYT APYyra U MOCTENEHHO HACHIIIAsICh HOBBIMU
TeMaMu "W pazaenamu. JlaHHBINA y4eOHBIN Kypc sIBISETCS WHTETPATHBHBIM, MOCKOJIBKY
o0BeMHSET B cede ColiepKaHNE HECKOJIbKUX MAaTEeMATUYCCKHUX JHUCIUILINH, TAKUX KaK
anre0pa, TPUTOHOMETpPHS, MAaTEMAaTUICCKUI aHaJN3, TEOpUs MHOXKECTB, MaTeMaTHIeCKasl
noruka u apyrue. [lo Mepe Toro kak oOydaromuecs: OBIaeBalOT BCE Ooliee MUPOKUM
MaTeMaTHYeCKUM  almapaTtoM, y HHX  [OCIeIOBaTeNbHO  QopMmupyeTcss |
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENb peajbHOW CHUTYalluH,
NPUMEHSTh 3HAHUS, TOJYYCHHbIE NpPU HM3YYCHHHM YYeOHOTO Kypca, MIJs pelIeHUs
CaMOCTOSITENILHO  CHOPMYJIMPOBAHHOM  MaTeMaTHYeCKOW  3aJadd, a  3aTeM
WMHTEPIIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-MeTOAMYEeCKass JMHUS «UWMcna ¥ BBIYMCICHHS» 3aBEpIIacT
dbopMUpOBaHWE HABBIKOB WCIOJIB30BaHUS JACHCTBUTENBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOTO oOmiero ooOpaszoBanusi. Ha ypoBHe cpemHero o0Iiero
oOpa3oBaHHs 0c000€ BHMMaHHE YAENseTcs (POPMHPOBAHWIO HABHIKOB PAIlMOHATBHBIX
BBIUMCJICHHUM, BKIIIOYAIONINX B C€Osl MCIIOJIb30BAHUE PA3IMUYHBIX (OpPM 3alUCH YHUCIIA,
YMEHHE JIeJIaTh TIPUKHUIKY, BBITOJHATH NPHOIMKEHHBIC BBIYHCICHUS, OICHHBATH
YHCIIOBBIC BBIPAKEHUS, pabOTaTh C MaTEMaTHUYECKMMHM KOHCTAaHTaMH. 3HAKOMBIC
00yJarommMcsi MHOXKECTBa HATYPaJbHBIX, IENbIX, PAMOHAIBHBIX U JIEHCTBHTEIBHBIX
YHCEI TOTIOTHSIIOTCS MHOXXECTBOM KOMIUIEKCHBIX YHCEN. B KaXI0M M3 3TUX MHOXKECTB
paccMaTpuBalOTCS CBOMCTBEHHBIC €My cClielU(UUYECKUe 3aJa4ud U OTepaluu: JelCHUE
HAIIETIO, OMEPHPOBAHME OCTATKAMH HAa MHOXKECTBE IIEJIBIX YHUCEN, OCOOBbIe CBOWMCTBA
paIlMOHaNBPHBIX W HUPPAIMOHATBHBIX YHCEN, apu(METHUYECKHE ONepaldu, a TaKKe
W3BJICUCHUE KOPHS HATypajJbHOH CTENEHH HA MHOXXECTBE KOMIUICKCHBIX YHCEL.
bnaromapst mocieoBaTeNbHOMY pPACHIMPEHHIO Kpyra HUCHOJb3yeMBbIX YHCET U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPHUMEHEHHUs IJsl PEHICHUS pa3Id4YHBbIX 3a1ad
dopMupyeTcss TMpeACTaBICHUE O EIMHCTBE MAaTEeMaTHKH KaK HaykKu U e€ poymn
B TOCTPOCHUU MOJCIEH peanbHOr0 MHpa, MIUPOKO HCIONB3YIOTCS 0000meHne u
KOHKPETH3AIHS.

JIuHus «YpaBHEHHS M HEPABCHCTBA» PEAM3YETCS HA MPOTSHKCHUU BCETO 00yUSHHSI
Ha ypOBHE CPEIHEro 00IIero o0pa3oBaHus, MOCKOIBbKY B KaKI0M pasaene [IporpaMmer
NPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOIUX 3aaad. B pe3ynprare 0oOydaromuecs
OBIIQICBAIOT PA3JIMYHBIMA METOJAMH DPEIICHHs] PAIMOHAIBHBIX, WPPAIOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECCKIX H TPUTOHOMETPUUICCKUX YpaBHEHUH, HEPABCHCTB U
CHCTEM, a TaKKe 3ajJad, COoJep)KamuxX mnapaMeTpbl. [lodydeHHbIE yMEHUS IUPOKO
UCTIONIB3YIOTCS TIPU MCCIIEAOBaHUN (QYHKIMI C TIOMOIIBIO MTPOU3BOIHOM, TIPU PEIICHUH
NPUKIAJHBIX 33724 U 33729 Ha HaXOXKJEHHE HAMOOJBIINX W HAUMEHBIINX 3HAYCHUI
¢bynkun. J[aHHas cojepaTelbHas JMHUS BKJIIOYAET B ceOs Takxke (HOpMHUPOBAHHE
YMEHUW BBINOJHATh pacdy€rel 1Mo (QopmynaM, mnpeoOpa3oBaHUsl PalMOHATBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPHUECKUX BBIPAKCHUMN, a TaKKe BBIPAKEHUH,
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COoJCpXKaIUX CTENeHu | JorapudMbl. braromaps u3ydeHHIOo ainreOpandyeckoro
MaTepuaia TPOUCXOIUT MabHEUINEE Pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIIUICHUST 00y4aromuxcs, GOPMUPYIOTCS HABBIKU JICTYKTUBHBIX PACCYKICHUM, paOOThI
C CUMBOJIbHBIMH (pOpMaMU, TIPEICTABIICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIC
paBeHCTB M HepaBeHCTB. AureOpa mnpemnaraet 3¢G(EKTUBHbIE HUHCTPYMEHTHI
JUISL pELICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYUYHbIX 3a/a4, HArJISIIHO IEMOHCTPUPYET
CBOU BO3MOXHOCTH KaK SI3bIKa HAyKH.

ConepxaTteabHO-MeTOANYECKasT  JUHUS — «DyHKIMU ©U  TpaduKu»  TECHO
NePeTuIeTaeTCs C APYTUMH JIMHUSIMHU y9eOHOTO Kypca, MMOCKOIBKY B KAaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENBHOCTE  M3y4YEeHMs  Marepuayna. l3ydeHue  CTENEHHOW,
MOKa3aTebHOU, JIOTApUPMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUHA, MX CBONCTB H
rpaukoB, UCHONB30BaHME (YHKIMN Ui pelieHus 3aJad U3 JAPYTrux y4eOHBIX
MPEIMETOB U pEaJIbHOM KU3HU TECHO CBA3aHO KaK C MATEMATHYECKUM aHAJIM30M, TaK U
C pelieHreM ypaBHEHUW W HEpaBeHCTB. [Ipm 3TOM OoOJbIIOE BHUMAHHE YJIETSETCS
(GbOpMHUPOBAHUIO YMEHUS BBIpAKATh (OPMYJIaMU 3aBUCHMOCTA MEXIAY Pa3TMYHBIMHU
BEJIMYMHAMH, MCCIIEIOBATh MOJy4YeHHBbIE (PYHKIHMH, CTPOUTh uX rpaduxud. Martepuan
ATOM COJICPKATENBHOM JINHUY HALEJIEH HA PA3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOIINX
BBIpaXKaTh 3aBUCHUMOCTH MEXIy BEIMYMHAMU B Pa3IudHON (opMe: aHAIUTHYECKOM,
rpaduyecKoi u cioBecHOU. Ero u3ydeHue crnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBINIICHUS, CHOCOOHOCTH K OOOOIIEHWI0O W  KOHKPETU3AIMH, MCIOJb30BAHUIO
aHaJIOTUH.

ConepxarenpbHas JnuHMs «Havana wmaremarndeckoro aHanausa» MO3BOJISIET
CYIIECTBEHHO PACIIUPUTh KPYr KaKk MaTeMaTHUYE€CKHX, TaK M MNPUKIAJAHBIX 3ajad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK Y HUX TMOSBIISIETCS BO3MOKHOCTh CTPOUTH rpaduKu
CJIOKHBIX (DYHKIIUM, ONIPEEIATh UX HAUOOJIbIIINE U HAUMEHBIIINE 3HAYEHUSI, BEIYUCIISIThH
wiomaan GuUryp u 00bEMBI TEJ, HAXOIUTh CKOPOCTH U YCKOPEHHUsI mporieccoB. [lanHas
cojiepKaTesibHasl IMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH MOCTPOEHUS MATEMATUUYECKUX
MOJICJIE  peaJibHbIX CHUTyalMi, II03BOJSET HAXOAUTh HAWIY4Ilee PpPEIICHUE
B MPUKIAJAHBIX, B TOM YHUCJIE COLHAIbHO-3KOHOMUYECKHX, 3aJadyaxX. 3JHAKOMCTBO
C OCHOBaMHM MAaTEMaTHYECKOrO aHajiM3a CIIOCOOCTBYET pPa3BUTUIO aOCTPaKTHOTO,
(GbOpMaIbHO-JIOTHYECKOTO W KPEaTUBHOTO MBIIUICHUSA, (OPMUPOBAHUIO YMEHUM
pacrio3HaBaTh MPOSIBJICHUSI 3aKOHOB MaTEMAaTHKU B HAayKe, TEXHHKE M HCKYCCTBE.
OOyuaronuecs y3HaOT O BBIJAIOIIMXCS Pe3yibTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTHUS
MaTEeMaTHUKH KaK HayKH, 1 00 UX aBTOpax.

ConepxxaTeabHO-MeTOANYeCKas JTMHUSA «MHOXECTBa U JIOTMKa» BKJIIOYaeT B cels
AJIEMEHTHI TEOPUM MHOXECTB M MAaTEMATHUYECKOM JIOTUKU. TeopeTUKO-MHOXKECTBEHHBIC
MPEJICTABICHNUSI TMPOHMU3BIBAIOT BECh KYypC IIKOJbHOM MAaTEMATUKU W MpPEAjiararor
HanOoJiee YHUBEPCAIBHBIA S3BIK, OOBEAMHSIONIMNA BCE pa3/ielbl MATEeMAaTHUKA U €€
MIPUJIOKEHU, OHU CBA3BIBAIOT Pa3HbIE MATEMATUUYECKUE JUCIIUILIMHBI U UX TPUIOKEHUS
B enuHoe 1enoe. [loaToMy BaXHO JaTh BO3MOXKHOCTH OOydYaromieMycsi MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMAaTHUKH M UCIOJIb30BaTh €0
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JUJIs. BBIPQXKEHUSI CBOMX MBICIEH. JIpyruM Ba)KHBIM MPU3HAKOM MATEMATHUKHU KaK HAyKH
CleyeT TMpHU3HATh CBONCTBEHHYIO €M CTPOrocTb OOOCHOBAaHUN U CleJOBaHHE
ONPEACIEHHBIM TIPaBUJIaM MOCTPOEHHUS JOKA3aTeJIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU
MaTEMaTUYeCKOW JIOTUKH  CIIOCOOCTBYET PAa3BUTHIO  JIOTHYECKOTO  MBINIJICHUS
00yYaromMXCcs, MO3BOJISIET UM CTPOUTh CBOM PACCY)XJCHHUS Ha OCHOBE JIOTHUYECKHUX
npaBui, POPMUPYET HABBIKH KPUTHIECKOTO MBIITUICHHS.

B yuebHOM Kypce «Anredpa u Hadaia MaTeMaTHYECKOrO aHan3ay MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHUS, KOTOPbIE IPU3BaHBI CIIOCOOCTBOBATH
(hOpMHPOBAHUIO HABBIKOB MOCTPOCHUS MOJIEICH pEaNbHBIX CUTyaIlud, UCCIEAOBAHUS
ITUX MOJCJICH C TIOMOIIBI0 afmapara ainreOpbl W MaTeMaTHYeCKOro aHaju3a,
MHTEPIPETALMN TOJYYEHHBIX PE3yJbTaTOB. Takue 3adaHusl BIUICTCHBI B KaXKIbIA
W3 Pas3leNioB MPOrpaMMbl, TOCKOJBKY BECh Marepuanl ydeOHOTO Kypca MIMPOKO
WCMOJIB3YETCSl Il pEIICHUs] TPUKIAIHBIX 3anad. [Ipu  peleHuu  peaibHbIX
MPAKTUYECKUX 3a7a4 00yJaromuecs pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHUE HAXOIUTh
3aKOHOMEpPHOCTH, aOCTparupoBaThCs, HCIOJIL30BaTh aHAJOTHUIO, O0000IaTh U
KOHKPETU3UPOBATh TpoOiemy. JeaTenbHOCTh M0 (OPMUPOBAHUIO HABHIKOB PEIICHUS
MPUKIIAJIHBIX 3a7a4 OPraHU3yeTCs B MPOIECCE M3YUEHUs] BCEX TEM Y4eOHOro Kypca
«Anre0Opa 1 HavaJla MAaTEeMaTHYECKOTO aHAIH3a.

Ha uzydyenue yueOHOro Kypca «Anrebpa v Hayajga MaTeMaTHYECKOTO aHaJIM3a
oTBoauTcs 272 yaca: B 10 kiacce — 136 wacoB (4 uaca B Heaemwo), B 11 kmacce —
136 4acoB (4 Jaca B HEJIEIIIO).

COJEPXAHUE OBYYEHMUA
10 KJIACC

YucJia v BbIYHCIECHUA

Parmmonaneubie yuciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JpoOH, TPOILICHTHI,
OeckoHeuHble nepuoauyeckue apoodu. Ilpumenenne qpoOei u MPOIEHTOB JI PEIICHUS
MPUKIAIHBIX 3a/1a4 U3 PA3JIMYHBIX OTpacieid 3HAHUN 1 PEAJIbHOM KU3HHU.

JleicTBUTENbHBIE  YWCJIA. PalnvoHalbHBIE W UPpAllMOHAIBHBIE  YHUCIA.
Apudmernyeckue onepanuu ¢ AHCTBUTEIbHBIMU YnciIaMu. MoayJb 1€MCTBUTEIIBHOTO
yucia u ero cBoictpa. [Ipubavk€HHbIC BRIYNCICHUS, IPABUIa OKPYTJICHUS, TPUKUJIKA U
OLICHKA PEe3yJIbTaTa BIYUCIICHUM.

Crenedb ¢ 1eJbpIM mokasareineM. bunom Hrrotona. Vcnosn30Banue nmoaxoasiiei
dbopMBl 3amUCH ACHUCTBUTEIBHBIX YHCEN JJIsi PEHICHUS MPaKTUYECKHX 3aaad |
MPEJICTABICHUS JAHHBIX.

ApudmeTnyeckuii KOpeHb HATYPAIbHOM CTETICHU U €r0 CBOMCTBA.

CreneHb € palMOHAJIBHBIM  IIOKa3aTeleM M €€  CBOWMCTBa, CTEINEHb
C JE€HCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudpm uyumcna. CpoiictBa norapudma. JlecsTuuHble W HaTypajbHbIC
Jorapu(MsbI.
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CHHyC, KOCHHYC, TAaHIE€HC, KOTaHI'€HC YMCIIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YMCIIOBOI'O apryMEHTA.

VYpaBHEHUs 1 HEPABEHCTBA.

ToxzaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHUs. Y paBHEHHUE, KOPEHb YPaBHEHUS.
PaBHOCHnBHBIE ypaBHEHUsS U ypaBHEHuUsA-cineACTBHs. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOJbl PEUICHUS LENbIX M JAPOOHO-pAlMOHAJIbHBIX YpPAaBHEHUH U
HEpaBeHCTB. MHOTOWIEHBI OT OJHOW IIEpEMEHHOM. JleJIeHne MHOrouIeHa Ha MHOTO4JIEH
c ocrtatrkoM. Teopema be3dy. Muorounensl ¢ uensiMu kod3dduimenramu. Teopema
Buera.

[IpeoOpa3oBaHus YHCIOBBIX BHIPAKEHUH, COJIEPKALINX CTETIEHN U KOPHHU.

WppauronaneHble ypaBHEHUsA. OCHOBHBIE METOJbl PELICHHS HPPALMOHAIBHBIX
YPaBHCHUU.

[Toka3atenbHble ypaBHEHHs. (OCHOBHBIE METOAbl PELICHUS IOKa3aTeJIbHbBIX
YPaBHEHUM.

IIpeoOpa3oBaHue BbIpaXXKEHUH, COAEPKAIINX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJIbI PEIICHUS JIOrapu(PMUUECKUX
YPaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPABHEHHM.

Pemenne cucrem TMHENHBIX ypaBHEHUU. MaTpulla CUCTEMBbI JIMHEUHBIX YPABHEHUN.
Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUN CMBICI U CBOMCTBA, BBIYMCIICHUE
€ro 3HA4YeHUs, IPHUMEHEHHE OIPENACHUTENS JUIsl PEIIEHUS CHUCTEMBbl JIMHEWHBIX
ypaBHeHuUH. Pemenne npukiiaHbIxX 3a1a4 ¢ MOMOIIBIO CHCTEMBI JIMHENHBIX YPaBHEHUN.
HccenenoBanne NoCTPOSHHONM MOJENH C IIOMOIIBIO MAaTPULL U OIIPENEIIUTEIICH.

[locTpoeHne MaremMaTM4ECKUX MOJENIEH peaJbHOM CUTyallud C IIOMOLIBIO
YPaBHEHUM W HEpPaBEHCTB. lIpuMeHeHME ypaBHEHMHM M HEPABEHCTB K PELICHUIO
MaTEMaTHUUYECKUX 3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JacTel HAyKU U PeasIbHOM JKU3HU.

DyHKUMH U TPpaPUKH

Oynkuus, cmnocoObl 3amaHus (yHkuumu. B3aumbHO oOpatHble  (QyHKUUU.
Komnoszumus @ynkumii. I'paduk ¢pyHkmu. DineMeHTapHble npeoOpa3oBaHus rpaduKoB
byHKIUH.

OOnacTh ompezesieHuss U MHOXKECTBO 3HaueHuM ¢(yHkunn. Hymm QyHkumm.
[TpomexxyTku 3HakomoctossHCTBA. UETHBIE M Heu€THhie GyHKIHMH. llepuomnyeckue
¢yHkumu. [IpoMexyTKn MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MUHUMYMBbI (QyHKIUH.
Haubosnbiiee 1 HauMeHblIee 3HaueHUs1 QyHKIUN HA TPOMEKYTKE.

Jluneiinasi, KBagpaTuyHass MW JOPOOHO-IMHEWHAs (PYHKIUU. JIEMEHTApPHOE
UCCJIEJOBaHHUE U TIOCTPOEHUE UX I'pa(UKOB.

Crenennas (yHKIUS C HaTypaJdbHBIM M LEJbIM MOKa3aTteneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS n-oif CTENEHU Kak (YHKIUU OOpaTHOM CTENEeHH
C HaTypaJIbHBIM [10Ka3aTEJIEM.
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[lokazatenbHass u Jsorapu@muyeckas QGYHKIUHA, HX CBOMCTBA U rpaduKH.
Hcnonb3zoBanue rpadukoB GyHKIMHI 17151 pelIeHUs] ypaBHEHUIA.

TpuronomeTrpuueckasi OKpY>KHOCTh, OTIPE/ISIICHUE TPUTOHOMETPUUSCKUX (PYHKITUN
YUCIIOBOTO apryMEHTa.

OyHKIIMOHAJIbHBIE 3aBUCHMOCTH B PEAJIbHBIX Mpolieccax U sBICHHsX. ['paduku
pEaJIbHBIX 3aBUCUMOCTEMN.

Hayaja maTeMaTH4eCKOro aHAJIM3a

[TocienoBaTeIbHOCTH, CIOCOOBI  3aJaHusA  IOCJIELOBATEILHOCTEH. MeTon
MaTeMaTUYECKOW HWHAYKUMHA. MOHOTOHHBIE W OTpPaHUYEHHBIE MOCIEA0BATEIbHOCTH.
HcTopusi BO3HMKHOBEHHUS MaTEMaTHUECKOTO aHallM3a Kak aHalu3a OECKOHEYHO
MaJbIX.

Apudmernueckass U TeoMeTpuyeckas mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. JIMHENHBIM M 3KCIOHEHIUAIbHBIA pocT. Yucmo e. dopmyna CIOKHBIX
IpOLEHTOB. Vcnob30BaHne NPOrpeccuu Uil PELICHUs PEANIbHBIX 3a1a4 NPUKIATHOTO
Xapakrepa.

HenpepeiBable pyHkunu u ux cBoiictBa. Touku pa3pbiBa. ACUMITOTHI TpaduKOB
dbynkiui. CpoiicTBa (DYHKIIMA HENPEpPHIBHBIX Ha OTpe3ke. MeToJ HWHTEpBaJOB
JUTsl pellieHus: HepaBeHCTB. [I[puMeHeHre cBOMCTB HENPEPBIBHBIX QYHKUIUNA JJIs1 peLIeHUs
3a/1ad4.

[lepBas u BTOpas mnpousBoaHble (GyHKUMU. OnpeneneHue, reoOMETPUUECKUN U
(buznyecKuit CMBICT IPOU3BOJHON. Y paBHEHUE KacaTelIbHOM K TpaduKy QyHKIUU.

[IpousBoaubie smeMeHTapHbIX (QyHKIMA. [Ipon3BogHas CyMMbl, MpPOU3BEACHUS,
YaCTHOT'O ¥ KOMITO3ULIUU (DYHKIIUH.

MHo:xecTBa U JIOTHKA
MHO0ecTBO, onepaly HaJl MHOXXECTBAMHM U MX CBoicTBa. [[narpammel Dinepa—
Benna. [IpuMeHeHre TEOPETUKO-MHOKECTBEHHOTO arapara s ONKUCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 IPYTUX YUYEOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUJIBHBIE YPABHEHUSI.

11 KIIACC

Yucaa v BbIYUCICHUSA

Harypanbubie u nenbie uyncia. [IpuMeHeHre npru3HakoB JIETMMOCTH LEbIX YUCEN,
HanOobIui 06muit nenutensd (nainee — HOJl) u Hanmensiiee ob1iee kpaTHoe (nanee —
HOK), ocratrkoB mo Mojay:mio, anroputma EBKinIa misi penieHds 3ajad B IENbIX
qyuciax.

Kowmmnekcuble uncna. AnredOpanyeckass U TpUTOHOMETpUYeckas (OpMBbI 3amucH
KOMILJIEKCHOTO 4ucia. Apu(pMETHYECKHe Orepauud ¢ KOMIUIEKCHBIMH YHCIaMHU.
N300pakeHre KOMIUIEKCHBIX YMCEJ Ha KOOPAUHATHOM 1iockoctu. @opmyna Myaspa.
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KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO 4yucia. [IpuMeHeHne KOMIUIEKCHBIX YHCEN
JUTsI peteHust GU3NIECKUX ¥ TEOMETPUUECKHX 3a/1a4.

YpaBHeHMs M HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHUU M HEPAaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIICACTBUA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTt0op KOpHEHN TPUTOHOMETPUYECKUX ypaBHEHUI C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpuueCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEUICHHSI TIOKA3aTENbHBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHHS CUCTEM W COBOKYIHOCTEH paluOHAJIbHBIX,
UPPALMOHATIbHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YpaBHEHUII.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX
3a1a4 M 3a/a4 U3 pasiuyHbIX 00JjacTel HayKu M pealibHOM KU3HU, WHTEPIpETALHs
IIOJIyYEHHBIX PE3yJIbTaTOB.

DOyHKIUN U rpaguKu

I'paduk kommosunmu QyHkumii. ['eomeTpudeckue 00pa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue pyHKIINU, UX CBOMCTBA U TPAPHUKH.

['padmyeckue MeToIbl PELICHUS] YPaBHEHUI U HEPABEHCTB. | 'paduueckre MeTo bl
peuieHus 3a1ad ¢ mapaMeTpamu.

Wcnonp3oBanne rpaukoB (QyHKUMH JUIsI  HMCCIEAOBAHUSA  IIPOLIECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MpPH PEIICHUH 33Jady M3 JPYIHUX Y4EOHBIX
MPEIMETOB U PEATIBHOM KU3HMU.

Hauaja maTeMaTH4eCKOr0 aHAJIN3a

[IpumeHeHrne NpPOW3BOJHOM K MCCIENOBaHUIO (PYHKIMHA HAa MOHOTOHHOCTb U
skcTpeMymbl. HaxokieHwe HamOOJbIIEro W HAMMEHBIIEr0 3HAYEHUM HEeNpepbhIBHOM
GyHKLIHMU Ha OTPE3KE.

[IpuMeHeHre MPOU3BOIHON JUIsl HAXOXKIEHUS HAWTYYILIETO PEMIEHUS B TPUKIIAIHBIX
3aJa4ax, JUIsl OMPEENICHNs CKOPOCTH U yCKOPEHUS Mpoliecca, 3aaHHOTO POpMYJIION Win
rpaduxom.

[lepBooOpa3Hasi, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbiX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIMH. [IpaBuna HaxoXaeHHs TEPBOOOPA3HBIX.

WNurterpan. I'eomeTpudecknii CMBICI HMHTETrpajia. BpraucieHue OnpeaenéHHoro
uHTerpania no gpopmyie Hetorona—JleiOuuiia.

[IpumeneHre uHTErpana A HaXO0XKICHUs TUIOMIa el TUIOCKUX (Guryp u o0bEMOB
F€OMETPUYECKHX TEJL.

[Ipumepbr  pemienuid  auddepeHIManbHbIX  ypaBHEHUH. MarteMaTtudeckoe
MOJICJIMPOBAHUE PEATbHBIX MIPOLIECCOB C MOMOIIBIO AU hEepeHIIUATbHBIX YPABHEHHM.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o0ydenus B 10 kiacce 00y4aromuics NOIyduT CIECTYIOIINUE TPEeIMETHBIC
pe3ynbTaThl MO OTACIbHBIM TeMaM (eliepalibHON padouei mporpaMMbl yueOHOTO Kypca
«Anrebpa ¥ Hayajga MaTeMaTUYECKOTO aHATU3ay:

Yucaa v BbIYUCICHUSA:

CBOOOJTHO OMEpPUPOBATh TOHITHSMHU: pAIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoInyeckast 1poOb, MPOLIEHTHI, UPPALUOHATBHOE YMCII0, MHOKECTBA PAIlMOHAIbHBIX
U JEUCTBUTEIBHBIX YHCEI, MOAYJIb JEUCTBUTEILHOIO YNCIIA;

MPUMEHSTH IpOOU W TPOIEHTHI JJIS PEIICHUs MPUKIAIHBIX 3a7a4 U3 Pa3IMIHbIX
OTpACJIEV 3HAHUU U PEATBHOU KU3HH;

OPUMEHSATh NPUONMMKEHHBIE BBIYUCICHUS, NpaBuja OKPYIJICHUS, MPUKUIKY U
OIIEHKY pe3yJibTaTa BEIYUCICHUN;

CBOOOJIHO ONEPUPOBATH MOHITHEM: CTEIIEHb C LIETBIM MTOKa3aTelieM, UCII0JIb30BaTh
MOIXOIAITYI0 (POPMY 3aITUCH JCHCTBUTEIBHBIX YUCEII JIJIS1 PEIICHUS MPAKTUUECKHX 3a71a9
Y IIPEJCTABIICHUS TAHHBIX;

CBOOOJTHO OINEPUPOBATH MOHSATHUEM: apUPMETUUYECKUA KOPEHb HATypalbHOU
CTEIICHH;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAIMOHAJIBHBIM IOKa3aTeNeM;

CBOOOHO OTIEPUPOBATH MOHATUSIMU: JIOTAPU(M YHCIIA, JECATUIHBIC U HATYPATbHBIE
JoTapuQMBbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TAaHIE€HC, KOTAHI'EHC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATh MOHATUSMH: APKCUHYC, APKKOCHUHYC M AapKTaHI€HC YKCIIOBOIO
apryMeHTa.

YpaBHeHMs ¥ HEPaBeHCTBA:

CBOOOZHO OIEPUPOBATh MOHATHSAMHU: TOXJIECTBO, YpPAaBHEHUE, HEPaBEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHSATH Pa3IMUHbIE METOABI PEIICHHUS PAIMOHATBHBIX U IPOOHO-PAIIIOHATIBHBIX
YpaBHEHUH, IPUMEHITh METOJ HUHTEPBAJIOB JUIsl pELICHUS HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh TMOHATHUAMU: MHOTOWIEH OT OJHOM IEePEMEHHOM,
MHOTOYJICH C ILEJbIMH KO3(QPUIMEHTaMU, KOPHH MHOTOWIEHA, MPUMEHSTH JIEJICHHE
MHOTOWICHA Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera st pemenus
3ajad;

CBOOOJHO OINEpPUPOBATH MOHATUSAMU: CUCTEMa JUHEHHBIX YpaBHEHM, MaTpHUIa,
ONPEIEIUTENb MATPULBI 2 X 2 U €ro T€OMETPUYECKUN CMBICII, UCII0JI30BAaTh CBOMCTBA
ompenenuTens 2 X 2 s BBIYMCIECHHUS €ro 3HAYEHHs, NPUMEHSATH OIPEACIIUTEIN
JUISL PELICHHs] CUCTEMBl JIMHEWHBIX YpPaBHEHUH, MOJEIMPOBATh PEAIBHBIC CHUTyallUu
C IIOMOLIBIO CHCTEMBI JIMHEWHBIX YPAaBHEHUMW, HCCIEIOBATH IIOCTPOEHHBIE MOJEIIH
C IOMOIIBIO MAaTPUL U ONPEIEINUTENIECH, UHTEPIIPETUPOBATD ITOIYYEHHBIA PE3YJIbTAT;

UCIOJIb30BaTh CBOMCTBA IEUCTBUI C KOPHIMMU JIJIs IpeoOpa30oBaHMsI BbIPAKEHUM;
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BBINIOJIHATh TPEOOPA30BaHUsl UUCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTEIEeHH
C palMOHAIBHBIM IIOKA3aTEIEM;

UCIIOJIb30BaTh CBOMCTBa JorapudmoB uisi mpeoOpa3oBaHus JOrapupMUUECKUX
BBIPAKEHNH;

CBOOOJTHO ONEpPUPOBATH MOHATUSIMU: HUpPpPALUOHAIbHBIC, TIOKa3aTelbHbIE U
JorapuMHuUecKue ypaBHEHHs, HaXOAWTb HX PEUICHHS C IMOMOIIBI0 PAaBHOCHIIBHBIX
NIEPEXO0/I0B WIIM OCYIIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUECKUE (OopMyIbl Juisi MpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKECHNN;

CBOOOJIHO OMEPUPOBAThH MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSTh
HEoOXOoauMble (OPMYJBI Ui PELICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHUX
YPaBHECHUM;

MOJICJIMPOBATh PEANbHBIC CUTYallUUd Ha S3bIKE alreOpbl, COCTABISATh BBIPAKEHUS,
YPaBHEHHMS, HEPABEHCTBA II0 YCIIOBUIO 3aJayM, MCCIENOBAaTh IOCTPOEHHBIE MOJEIIN
C HCTIOJIb30BaHUEM arrapaTa ajareopsl.

DyHKUMH U TPAPUKH:

CBOOOMHO OMNEpUPOBATh MOHATHUSAMHU: (YHKIUSA, CHOCOOBI 3amaHusi (YHKIIWH,
B3aMMHO OOpaTHble (DYHKIIUU, KOMIIO3UIMS (PYHKUIMM, Tpaduk (yHKIIMHU, BBITOIHATH
3JIeMEHTapHbIe peoOpa3zoBaHus rpaduKoB PYHKIIHI;

CBOOOJIHO OTIEPUPOBATH MOHITUAMU: 00IACTh OMPEAEICHUS 1 MHOKECTBO 3HAUCHU
GbyHKIMY, HYJIM QYHKIIUH, TPOMEKYTKH 3HAKOMTOCTOSHCTBA,;

CBOOOJIHO  OMEpUPOBAaTh MOHATUAMU: UETHbIE U  HEUYETHBIE  (YHKIIUH,

nepuoaAndecKkre (QyHKIUN, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAaKCUMyMBbI H
MUHUMYMbI (DYHKIIUHU, HAaHOOJIbIIIEe U HAaMMEHbIIIee 3HaueHHe QyHKIUH Ha TPOMEKYTKE;
CBOOOHO OTEPUPOBATH MOHATUSAMU: CTENICHHAsI PYHKIUS C HATYPAIbHBIM H LIETBIM
nokasaresnem, rpauk CTereHHOM (PyHKIUU C HATYPaJbHBIM U LEJIbIM ITOKa3aTeNIeM,
rpaduk KOpHS n-oi CTeNeHH Kak (PyHKUIMHU OOpaTHOM CTENEHU C HATypaJbHBIM
TIOKa3aTeNeM;

OTIepUPOBATH OHATUSIMU: JTMHEHHAS, KBaApAaTUIHAS U APOOHO-TMHEIHAS QYHKITUH,
BBITNOJHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE X TPapUKOB;

CBOOOMHO OMepUpoOBaTh MOHATHSAMH: TIOKa3aTelbHas M JorapupMudeckas
GyHKIMH, UX CBOICTBA U TpaMKH, UCIIOTIB30BaTh UX IPa(UKH 1Ji peHICHHs YPaBHEHU;

CBOOOTHO  OMEpUPOBATH  MOHSATHUSMHU: TPUTOHOMETPHYECKAs  OKPY>KHOCTb,
orpezesieHue TPUTOHOMETPUUECKHUX (PYHKIIMI YHCIOBOTO apTyMEHTa;

UCTIONBb30BaTh Tpaduku (HYHKIIUN IS MCCIEAOBAaHUS MPOIECCOB U 3aBHCHMOCTEH
IpU pelIeHUH 3a7ad U3 APYTrux y4eOHBIX MPEIMETOB U PEabHOM YKU3HHU, BBIPAXKATh
dbopMyaMu 3aBHCUMOCTH MEX]y BETHUNHAMU;

Havyasa MaTeMaTH4eCKOIo aHAJIN3Aa:

CBOOOZHO ONEpUPOBATh TMOHATUAMU: apudMeThdeckass U TeOMeTpUYecKas
nporpeccusi, OSCKOHEUHO YyObIBarol[asi IeOMETpUYECKas Nporpeccus, JUHEHHBIA WU
HKCMOHEHLUATBHBIA POCT, (OpMysIa CIOXKHBIX MPOLEHTOB, HMMETh IPECTaBICHHUE
0 KOHCTAHTE;
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UCIIOJIB30BaTh IPOTPECCUU JUIsl PELICHHsS pealbHbIX 3a7a4 I[PUKIIATHOTO
XapaKkTepa,

CBOOOZHO ONEPUPOBATh MOHIATUSIMM: IOCIENOBATENBHOCTb, CIOCOOBI 3aJaHUs
NIOCJIEIOBATENBHOCTEW, MOHOTOHHBIE U OTPAHUYEHHBIE ITOCIEA0BATEILHOCTH, TOHUMATh
OCHOBBI 3apOXK/IC€HUSI MAaTEMATUYECKOT0 aHAJIN3a KaK aHaIU3a OECKOHEUHO MaJlblX;

CBOOOJHO OIEPUPOBATH MOHATUAMU: HENPEPBIBHbIE (PYHKIIMH, TOUKU paspbiBa
rpaduka QpyHKINH, aCUMOTOTHI rpaduka QyHKINY;

CBOOOZHO OIEpPUpPOBaTh MOHATHEM: (YHKIMUS, HENpEpbIBHAsS HAa OTpPE3KE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMIA I PEIICHUs 3aja4;

CBOOOHO ONEpUPOBATH OHATUAMU: IIEPBasi U BTOpasi IPOU3BOAHbBIE PYHKIIMH,
KacaTeibHasl K rpaguky QyHKIUY;

BBIYHCIIATH MPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUS, YACTHOTO U KOMIIO3ULIUU JIBYX
(yHKIMI, 3HaTh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUECKUIN U PU3NUECKUIT CMBICI TPOU3BOJHON IS PEIICHUS
3az1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: MHOKECTBO, OTIEPAIlUU HaJl MHOKECTBAMU;

HCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JJis ONUCAHUSA PEaTbHBIX
IIPOIIECCOB U SIBJICHUM, IPU PEIICHUH 3a7a49 U3 JPYTUX YI€OHBIX TPEAMETOB;

CBOOOJHO OINEpUPOBATh TMOHATUSIMHU: OIpEJeiICHUEe, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, TO0KA3aTeIbCTBO, PAaBHOCHIIHHBIC
YpPaBHEHUSI U HEPABEHCTRBA.

K konity o0ydenus B 11 kiacce 00y4aromuics NOIyduT CIECTYIOMINE TPEeIMETHBIC
pe3yJIbTaThl 110 OTAEIBHBIM TeMaM (pesiepalibHOM pabouell mporpaMMbl y4EOHOTO Kypca
«Anredpa 1 Hauajaa MaTEMaTHYECKOT0 AaHAIN3a»:

YucJia v BbIYUCIIECHNUA

CBOOOJTHO OIEpPUPOBATh TOHITHSIMU: HATypallbHOE W IIEJ0€ YHUCJIO0, MHOXECTBA
HaTYpaJIbHBIX M LEJIBIX YHCEJI, UCIOJIb30BATh IIPU3HAKU ACIUMOCTH 1enbix yuces, HO/J
n HOK HatypanbHBIX YuCen IJis peuieHus 3a1a4, IPUMEHSTh anroput™ EBkiua;

CBOOOHO OINEPUPOBATH MOHATHEM OCTaTKa IO MOAYJII0, 3alUChIBATh HATYPAIbHBIC
YHCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO ONEPHUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMILJIEKCHBIX YHCEJ, TMPEJCTaBIsATh KOMIUIEKCHBIE YHCIIa B aidreOpandeckor u
TPUTOHOMETPHUUIECKOU (OpPME, BBITIONHATh aApU(PMETHUUECKHE OINEpalud C HUMU U
n300pa)kaTh Ha KOOPJAUHATHOM TJIOCKOCTH.

YpaBHeHMs ¥ HEPaBeHCTBA:

CBOOOZHO ONEPUPOBATH MOHATUSMU: HPPALUOHAIIBHBIE, I10KAa3aTeJbHbIE U
jorapu(pMUUECKUE HEpPaBEHCTBA, HAXOJIUTh UX PELICHUS C IOMOIIbIO PABHOCUIIBHBIX
IIEPEXO0B;

OCYIIECTBIISITH OTOOP KOPHEH IIPU PELICHUH TPUTOHOMETPUUECKOTO YpaBHEHUS;
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CBOOOJTHO ONEPUPOBATH MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, PUMEHSITh
HeoOxomumbie (GOPMYIBI IS PEIICHHWS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX
HEPABEHCTB;

CBOOOJHO OMNEpPUPOBATH IMOHATUSMHU: CHCTEMA U COBOKYIHOCTh YpPaBHEHUN U
HEPaBEHCTB, PABHOCWJIbHBIE CHCTEMbl U CHCTEMbBI-CIECACTBHUS, HAXOJIUTh PEHICHUS
CUCTEMBbl M COBOKYIHOCTEH palMOHAJIbHBIX, HPPALMOHANBHBIX, IMOKA3aTENbHBIX W
jgorapu(pMUUYECKUX YPaBHEHUN U HEPABEHCTB;

peliath panuoHajIbHbIe, UPPALUOHANIBHBIE, TTOKA3aTEeNIbHbIE, JIOrapu(MUIECKUe 1
TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA, COJIEpKalllNe MOAYJIU U ITapaMeTphl;

IPUMEHSTH TpadruuecKre METO b JJI PEIICHHs] YPaBHEHUN U HEPABEHCTB, a TAKKE
3aJlay C mapaMeTpamus;

MOJICJIMPOBATh peajbHbIE CUTYyallMM HA SI3bIKE alNreOpbl, COCTABIISITH BBIPAKEHUS,
YPaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33]1a4H, UCCIAEA0BATh IOCTPOCHHBIE
MOJICJId C HCIOJb30BAHUEM arfmapara ajareOpbl, HUHTEPHPETUPOBATh IMOTYUYEHHBIH
pe3ynbTar.

DOyHKIHUU U TPAPUKU:

CTpOUTh TIpaUKM KOMIO3MIMM (QYHKIUH C IOMOIIBIO  3JIEMEHTapHOTO
UCCJIEIOBAHMSI U CBOIMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh I€OMETpUYECKHE OOpa3bl ypaBHEHUH M HEPABEHCTB HA KOOPAWHATHOU
IJIOCKOCTH;

CcBOOOJIHO OMEpUPOBATH MOHATHUSAMU: T'paQUKH TPUTOHOMETPUUECKUX (PYHKIIHIA,

IPUMEHSTh QYHKIIUH IS MOJIETIMPOBAHUS U UCCIIEOBAHUS PEATbHBIX MTPOLIECCOB.

Hauajia MaTeMaTHYEeCKOr0 aHAJIN3A:

WCITIOJIB30BaTh MPOU3BOTHYIO JIJISi MCCIICTOBAaHUS (DYHKIIMA HA MOHOTOHHOCThH H
IKCTPEMYMBI;

HaxXOJUTh HaAWOOJbIIEC W HAWMMCHBINCE 3HAYCHHS (QYHKIIMH HENPEPhIBHOU
Ha OTPE3KE;

UCIIOJIB30BaTh  MPOW3BOJHYIO JUIS  HAXOXKJICHHUS  HAWJIY4IIErO  PEIICHHS
B TPUKJIAIHBIX, B TOM YHCJIE COIMATBHO-IKOHOMUYECKUX, 3a/1auax, JJIS OMPEICICHUS
CKOPOCTH U YCKOPEHHS TpoIlecca, 3aJaHHOTO (OpMYIIOH WU TpadUuKoM;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: TIEPBOOOpA3HAs, OMPEIACIEHHBIA WHTErpal,
HAXOJUTh TIEPBOOOPA3HBIC JIEMEHTAPHBIX (DYHKIIMIA U BEIYMCIIATH HHTETPAJI IT0 GopMyJIe
Herorona—JleiOuuiia;

HAXOJIUTh TJIOMIAH TUIOCKUX (GUTYP B 00BEMBI TEJI C TIOMOIIBIO0 HHTETPaa;

UMETh TPEACTaBICHUE O MaTEeMaTHYECKOM MOJACIUPOBAHUM HA TPUMEpe
cocTaBicHUS U depeHIMATbHBIX YPaBHCHUM;

pemarh NPUKIATHBIE 3aJadd, B TOM YHCJIE COIUATbHO-5KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMA MaTeMAaTHUYECKOTO aHAJN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HasBanue Konunuectso OCHOBHBIE BUJIBI ACATENBHOCTH
OcHOBHOE conepKaHue
pazjeina (TeMbl) 4acoB 00yJarImMXxcs
MHoOxkecTBO 24 MHoO)kecTBO, onepauuu Hcnonp30BaTh TEOPETUKO-
JEUCTBUTEIILHBIX YUCEN. HaJl MHOKECTBAMU M UX CBOMCTBA. MHO>KECTBEHHBIN anmnapar
MHOrou4seHsI. Juarpammsl Diisiepa — Benna. IUI OIIMCAaHUS X01a peLeHUs

PanmonansHbIe ypaBHEHHS
Y HEPABEHCTBA.

CucreMbl THHEHHBIX
YpaBHEHUU

[IpumeHeHne TeOpETUKo-
MHO>KECTBEHHOI'0 aIrrapara

JUISL PELLICHUS 3a7a4.

Panmonanbnbie ynciaa. OOBLIKHOBEHHBIE
U JICCITUYHBIC APOOH, MPOIIECHTHI,
OECKOHEUHBIE IEPUOIUUECKHE APOOH.
[IpumeneHue npoOelt 1 MPOIEHTOB
JUISL PELICHUS PUKJIIAIHBIX 3a7a4.
JIeMCTBUTEBHBIE YHCIIA.
PannonanbHbIe M MppanMOHATBHBIE
yucia. ApupMeTudecKue onepanuu

C ICUCTBUTECILHBIMU YHCJIAMH.
Monyib JEUCTBUTEIIBHOTO YHUCIIA U ETO
cBoiictBa. [IpubnmxEnnbIE
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKA Y OLICHKA pe3yJibTaTa
BBIUMCJICHUH.

MaTeMaTUYECKUX 3a7a4, a TAKKE
pPEABHBIX NPOLIECCOB U SIBJICHUMU.
OnepupoBatTh MOHITUSIMU:
palMoHaNIbHOE YUCIIO0, OECKOHEUHAS
nepuoInyYeckas IpoOb, TPOIICHTHI;
MpPalMOHAIbHOE U ICCTBUTEIIBHOE
YUCJI0; MOAYJIb JEHCTBUTEIBHOTO
YHCJIa; UCIIOJIb30BaTh 3TU MOHATUS
IIPU IPOBEJEHUHN PACCYKACHUN

Y JI0KA3aTeIbCTB, IPUMEHSThH APOOH
Y MIPOLIEHTHI JI PELICHUS
MPUKIIAIHBIX 33/1a4 U3 Pa3In4YHbIX
OTpaciiey 3HaHUU U PEAIbHOW KU3HHU.
Hcnonb3oBath npuOInKEHHBIS
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKY U OLICHKY Pe3yJbTaTa
BBIYHCIICHU M.
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OCHOBHBIE METOJIbI PEIICHUS LIEbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOTOWIEHBI OT OJHOMN
MEpEMEHHON. JleieHne MHOrowieHa
Ha MHOTOYJICH C OCTaTKOM. Teopema
be3y. MHOro4JIeHsI ¢ UEJIbIMU
koapunuentamu. Teopema Buera.
Pemenune cucrem TMHENHBIX
ypaBHEHUI. Matpuiia CuCTeMbl
JMHEWHBIX ypaBHEHUW. Onpenenurensb
MATPHUIBI 2X2, €r0 TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIIEHUE €TO
3HAYCHUS; IPUMEHEHUE ONPEICIUTEINS
JUISL PEIIEHUSI CUCTEMBI JINHEMHBIX
ypaBHEHUM. Penienue npukinagHbix
3aa4 C MOMOUIBIO CUCTEMBI JINHEMHBIX
YpaBHEHUU

[IprMeHSTh pa3nIuYHbIE METOIbI
pElIeHUs pallMOHATIBHBIX U APOOHO-
palMOHAJIbHBIX YPABHEHUN; a TAKKE
METOJ UHTEPBAJIOB VISl PELICHUS
HEPABEHCTB.

OneprpoBaTh NOHITUSIMH MHOTOUYJIEH
OT OJHOW MEPEMEHHOM, €r0 KOPHU,;
MPUMEHATH JEJICHUE MHOTOWICHA

Ha MHOT'OYJIEH C OCTaTKOM, TEOPEMY
besy u reopemy Buera niis pemenus
3aaad.

OneprpoBaTh NOHIATUSMU: CUCTEMA
JIMHEWHBIX YPaBHEHNUW, MATPHUILIA,
ONPENEIIUTENIb MATPUILIBI.
Hcnonws3oBaTh CBOMCTBA
onpenenuTesis 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPEAECTUTEIN ISl PEIIEHUS CUCTEMBI
JIMHEWHBIX YPABHCHUU.
MoaenupoBaTh peajabHbIE CUTYalluu
C IOMOIIIBIO CUCTEMBI JIMHEMHBIX
YPaBHEHH, UCCIEN0BAThH
MMOCTPOCHHBIE MOJEU C MTOMOILIBIO
MaTpHIL U ONPEAETUTENEH,
MHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3yabTar
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OyHk1un 1 rpaduKy.
Crenennas GpyHKUUA
C LIEJIBIM TTOKa3aTeneM

12

OyHKIMSA, CIOCOOBI 3ajaHUsl QYHKIIUU.
B3anmMHuo oOpatHbIe GyHKITHN.
Komnozunms ¢yukiuit. I'paduk
byHKIUU. DIIeMeHTapHbIe
npeobpazoBanusi rpaduKoB QyHKIIHIA.
Oo6nactb onpenesieHrus U MHOKECTBO
3HaueHui pynkuuu. Hynmu ¢pyHkimm.
[IpomexxyTKH 3HAKOIIOCTOSIHCTBA.
Yérabple 1 HEUETHBIE (PYHKITUY.
[lepuonnueckue GyHKIIUU.
[IpomMexxyTKH MOHOTOHHOCTH
byHKIIH. MakCUMyMbl 1 MUHUMYMBI
¢dbyukiuu. Haunbospiiiee 1 HauMeHbIIIEe
3Ha4YeHHUE (YYHKIIMH HAa TTPOMEKYTKE.
Jluneitnas, kBagpaTU4Has U APOOHO-
nuHenHas QyHKIUU. DJIeMEeHTapHOe
HCCJIEIOBAHNE U TIOCTPOCHHE TPaPUKOB
ATUX QYHKIIUH.

CreneHb ¢ 1eJIbIM MOKa3aTeNeM.
bunom HeroTona.

CrenenHast pyHKIIUS ¢ HATYypaJbHBIM
Y LeJIbIM nToKas3ateneM. E€ cBolicTBa

1 rpaduk

OnepupoBath NOHATUAMU: QYHKIUA,
crocoObI 3aaHusl (PYHKIINUN; B3aHMHO
oOpatHble PYHKIIUHU, KOMIIO3ZUIIHS
dbyHskIui, rpaduk GyHKIMH, 00JaCTh
OTIpe/IeNICHUS] U MHOXKECTBO 3HAYCHHI
GbyHKIUU, HYJIH QYHKITUH,
MIPOMEXKYTKH 3HAKOMTOCTOSTHCTBA,;
JTUHENHas, KBaJpaTuyHasi, ApoOHO-
JMHENHas U cTeneHHas (QyHKIHUH.
BbINONHATE 251IeMEeHTapHbIE
npeodpazoBanus rpa@uKoB QPyHKIIHM.
3HaTh ¥ YMETh JJOKa3bIBATh YETHOCTh
WJIM HEYETHOCTh QYHKIINH,
MEePUOIMYHOCTD (PYHKIIUU, HAXOUTh
MIPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHA, MAKCUMYMbl 1 MUHUMYMBI
byHKIIUN, HauOOoJIbIlIee U HAUMEHBIIIEE
3HaueHHue (PYHKIUU HA TIPOMEKYTKE.
dopMynHpOBaTh ¥ UJUTFOCTPUPOBATH
rpaduyecKu CBOMCTBA JIMHEHHOM,
KBaJAPaTUYHOU, TPOOHO-IIMHEWHON U
CTETIeHHOU (PYHKIIHA.

BripaxkaTs hopmysiaMu 3aBUCUMOCTH
MEXTy BETUIHHAMH.

3HaTh onpeiesieHue U CBOMCTBa
CTETEHH C LIETbIM MIOKa3aTelIeM;
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MOAX OISy 0 (popMy 3amucu
JICHCTBUTEIb-HBIX YUCEI JIS PEIICHUS
MPAKTUYECKHX 3a/1a4 U TPECTABICHUS
JIAHHBIX

Apudmernueckuit KOpeHb 15 Apudmernueckuii KOpeHb dopMynupoOBaTh, 3aNIUCHIBATH
n-O1 CTECIICHU. HATypaJIbHOM CTEIICHU U €70 CBOMCTBA. | B CHMBOJIMYECKOU (hopme
HppanmonaibHbie [IpeoOpa3zoBaHUs YUUCITOBBIX Y MCIOJIb30BaTh CBOMCTBA KOPHS
yYpaBHEHHUS BBIPAKECHUM, COZIEpXKAILMX CTEIIEHU n-o¥ cTeneHu il mpeodpa3oBaHus
Y KOPHU. BBIPAKEHUM.
HppanroHanbHble ypaBHEHHUS. Haxonuts pemenus uppauroHaibHbIX
OCHOBHBIE METO/bI PELLIEHUS YPaBHEHHI C HOMOIIBIO
MppalMOHaIbHbBIX YPABHEHUM. PAaBHOCWJIBHBIX IEPEXOOB HIIN
PaBHOCHIIbHBIE ITEPEXO/IBI B PELLIEHUN OCYULIECTBJISISI IPOBEPKY KOPHE.
MppalMOHaIbHBIX YPABHEHUM. Ctpouts rpaduk QPyHKIIUU KOPHS
CaoiicTBa 1 rpaduK KOpHS n-0i n-O# CTETeHHU KaK 00paTHOM
CTETEeHU KaK (PYHKIIMH 0OpaTHOM i QYHKIIUU CTETIEHU C HATypaJIbHBIM
CTEIEHH C HAaTypaJIbHbIM ITOKa3aTeIeM II0Ka3aTesieM
[Toka3zaTenbHast GyHKIUA. 10 Crenens ¢ paMOHAJIBHBIM @opMyIupOBaTh ONPEIECICHUE

IToka3arenpHbIE ypaBHEHUSA

[OKa3aTeseM U €€ CBOWCTBA.
[ToxazarenpHast GyHKIHMSA, €€ CBOWCTBA
u rpaduk. McnonpzoBanue rpaduka
GyHKUIMU 1S pelIeHUs] YPAaBHEHUM.
[TokazarenbHbie ypaBHeHUsI. OCHOBHbIE
METO/IbI PELICHHS TTOKa3aTEIbHbIX
YpPaBHEHUM

CTETEeHH C PALIMOHAIBHBIM
MoKa3aTeseM.

BrimonusaTe npeobpazoBanus
YHCIIOBBIX BBIPAKEHUI, COZIEPKAIIINX
CTETEeHH C PALIMOHAIBHBIM
MoKa3aTesneM.

Hcnonb30Bath HUPPOBBIE PECYPChI
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JUTSI TIOCTpOCHUsI Tpaduka
MOKa3aTeIbHON (PYHKIIMH U U3yUCHUS
€€ CBONCTB.

Haxonuts pemenns mokasaTeabHbIX
YPaBHEHHM

Jlorapudmuueckas GyHKITHS. 18 Jlorapudm yucna. CpoiicTBa JlaBaTh onpeneneHue gorapudma
Jlorapudmuueckue norapupma. JlecaiTuaabie U YHClia; 1eCATUYHOTO U HATYPaJIbHOTO
ypaBHEHUS HATypaJIbHBIE JIOTAPU(PMBI. norapugma.
[IpeobpazoBanue BoIpaKEHUH, Hcnonb30BaTh CBOWCTBA TOTaprU(pMOB
coJieprKalX Jorapudmel. 11 TIpeoOpa3oBaHUs
Jlorapudmmueckas GyHKIHS, Jorapu(MUUECKUX BBIPAKEHUH.
e€ cBoiicTBa U rpaduK. Ctpouts rpaduk iorapudmudeckoit
Hcnonb3oBanue rpadguka GyHKIIUN GbyHKIIMHA Kak 00paTHOM
JUTSI peIICHUs] YPAaBHCHHM. K MOKa3aTeIbHOM U UCTIOIb30BaATh
Jlorapudmuueckue ypaBHEHUS. CBOMCTBA JTIOTapu(PMHIIECKOH (HYHKITHH
OCHOBHBIE METOBI PELICHUS JUTSL peleHust 3a/1ay.
norapu(pMUIECKUX YpaBHEHUH. Haxonuts pemenus
PaBHOCWIIbHBIE TTEPEXO/IBI B PEIICHUH Jorapu(pMUYECKUX ypaBHEHU N
Jorapu(MUUECKUX YpaBHEHUIN C MOMOIIBIO0 PABHOCHIIBHBIX TIEPEX0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH
TpuronomeTrpuyeckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh ompeneneHus cuHyca,

BBIPKEHUSI U YPAaBHEHUS

YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

Tpuronomerpuueckast OKpy>KHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHTeHCa
YHCIIOBOTO apTyMEHTa; a TaKKe
apKcHHyca, apKKOCUHYyca U
apKTaHTEeHCa YUCIIa.
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ONpEIEIEHUE TPUTOHOMETPUUECKUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmysl. [IpeodpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHHUI.
Pemienne tpuroHoMeTpuuecKux
YpPaBHEHUM

IIprMeHATH OCHOBHBIE
TPUTOHOMETPHUUECKHE (HOPMYIIbI

TUTs IpeoOpa3oBaHMs
TPUTOHOMETPUYECKUX BBIPAKCHUM.
[TpumeHsTH (HOPMYIIBI TPUTOHOMETPUU
JUIsl pELIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX YPABHEHUIN

IlocenoBarearHOCTH
U TIPOTPECCUH

10

ITocitemoBaTEIIEHOCTH, CITOCOOKI
3aJlaHus MOCJIEI0BATEIbHOCTEH.
Meroa MaTeMaTU4E€CKOW UHIYKIIHAH.
MOHOTOHHBIE Y OTPAaHUYEHHBIE
nociieioBaTeabHOCTH. McTopus
aHajan3a 0ECKOHESYHO MaJIbIX.
Apudmerrueckas u TeOMETpUIECKas
MIPOrPECCUM.

beckoneuno yoOrpIBaromias
reoMeTpHUYecKast IPOrpeccusl.
CyMma GeckOoHEUHO yObIBaroIen
reOMETPUYECKON ITPOTPECCHH.
JInHEeNHBIN U YKCIIOHEHIINAIbHBIN
poct. Hucro e.

dopMyia CIOKHBIX TPOIEHTOB.
Hcnonws3oBanue nporpeccuun

IUIS1 PELICHUST PEAJIbHBIX 3a1a4
MPUKJIAHOTO XapaKTepa

OnepupoBatTh MOHITUSIMU:
MOCJIEI0BATEIbHOCTb, CIIOCOObI
3a/1aHus TTOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE U OTPAHUYCHHBIE
MIOCJIEI0BATEIBHOCTH; UCCIIEN0BATh
MOCJIEA0BATEILHOCTH Ha
MOHOTOHHOCTb U OTPAaHUYEHHOCTb.
[TomyuaTe pencraBieHue

00 OCHOBHBIX UJIESAX aHATU3a
OECKOHEYHO MaJbIX.

JlaBaTh onpeneneHue
apu(METHIECKON U TeOMETPUIECKON
nporpeccuu. Jloka3piBaTh CBOMCTBA
apu(PMETHIECKON 1 TEOMETPUICCKOM
MIPOTPECCHUU, HAXOAUTh CYMMY YWICHOB
MPOTPECCHHU, a TAKKE CYMMY WICHOB
OECKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
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Hcnonw3oBath nporpeccun

JUISL pELICHUS 3a/1a4 PUKJIIATHOTO
Xapakrep.

[TpumeHaTs PopMyITy CIOKHBIX
MIPOLIEHTOB Ul PELIEHU 3a/1a4
U3 peAIbHOW NMPAKTUKH

HenpepriBHbie GyHKITNH.
[IpousBonnas

20

HenpepbiBHBIE PYHKIIUU U X
cBorcTBa. Touka pa3pbiBa.
AcuMITOTHI rpauKOB PYHKITHIL.
CgoiicTBa (hyHKITUH HEMPEPHIBHBIX
Ha oTpe3ke. MeTon MHTEpBaIoB

IUISl PEILIEHUSI HEPABEHCTB.
[IpuMeHeHne CBOMCTB HENMPEPHIBHBIX
GyHKUMIA 1715 penieHus 3a1ay.
IlepBas u BTOpas MpOU3BOIHBIE
¢byukun. OnpeneneHue,
reOMETPUYECKUN U (PU3UYECKHUI CMBICIT
IIPOU3BOTHOU. Y PABHEHHE
KacaTeJabHOHN K rpaduKy QyHKIIUH.
IIpon3BoaHbIE dIIEMEHTAPHBIX
¢dbyukiui. [Ipors3BogHas CYMMBI,
IIPOU3BEACHUS, YACTHOTO U
KOMITO3UIIMK (PYHKITUH

OnepupoBaTb NOHATUAMU: QYHKIUSA
HETIPEPBIBHASI HA OTPE3KE, TOUKA
pa3pbiBa (PyHKLMHU, aCUMIITOTA
rpaduka QyHKIUH.

IIprMeHATH CBOMCTBA HENIPEPBIBHBIX
GyHKIUH 1715 peneHus 3a1a4.
OnepupoBath NOHATUAMM: IIEPBAS U
BTOpasi MPOU3BOHBIC (QYHKIUY;
NOHMMATh (PU3UUECKUN U
F€OMETPUYECKUI CMBICI MPOU3BOIHOM;
3aIMChIBaTh YPABHEHHUE KACATEIBHOM.
BBIYNCIIATE NIPOU3BOIHBIE CYMMBI,
IIPOU3BEAECHUS, YACTHOIO U CII0KHOMU
(GyHKIUY.

N3yyaTh NpOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKIUH.

Hcnonp30BaTh TEOMETPUYECKUN U
(bu3nyecKuil CMBICI IPOU3BOIHOMN
JUTSl peleHus 3a1a4
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[ToBTOpEeHue, 06001IeHNE, 5 OcCHOBHBIE NTOHATHS Kypca anreopsl IIpuMeHATH OCHOBHBIE IIOHATHS Kypca
CUCTEMaTU3aLUA 3HAHUN Y HayaJl MaTeMaTU4eCKOro aHaJIn3a asreOpbl M Ha4aJl MATeMaTHYECKOTO
10 xnacca, 00001IEeHuE U aHaIM3a Uil PEeIIeHUs 3aaa4
CUCTEMATU3aLMs 3HAHUN U3 pEabHOM KU3HU U IPYTUX
LIKOJIBHBIX IPEIMETOB
OBILIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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11 KJIACC
Hassanue Kommuectso OcHOBHOE coiepKaHue pa3aesna OCHOBHBIE BUJIbI JEATENBHOCTH
pazzeina (TeMbl) 4acoB (TEeMBI) oOyJaroImxcs
HccnenoBanue (yHKIUN 22 [TpumeHeHue npon3BOAHON Ctpouts rpadpuk KOMIIO3ULIUU

C MOMOIIBIO MPOU3BOAHOMN

K UCCIEOBaHUIO (QyHKITAN

Ha MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxnenvue HauboibIIero u
HAaUMEHBIIIET0 3HAaUE€HUs HENPEPBIBHOM
(GyHKIIUM Ha OTpE3Ke.

IIprmenenne mpon3BOIHOU

U1 HAXOXKJIEHUS] HAWTY4ILIEero
pellIeHus B IPUKJIAAHBIX 3a7a4ax,

JUIsL OIPEJIENIEHUSI CKOPOCTH U
YCKOPEHUs polecca, 3aJaHHOTO
bopmyoit min rpadpuKoM.
Komnoszunms QpyHKIMiA.
['eomeTpuueckue 06pasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPJAMHATHOMN
MJI0CKOCTH

(GYHKIMI ¢ TOMOIIBIO AJIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIU Y.
CtpouTth reoMeTprIecKre 00pa3bl
YPaBHEHUM U HEPABEHCTB

Ha KOOPJAMHATHOMN TJIOCKOCTH.
Hcnonp3oBaTh NpOU3BOAHYIO

JUTSL UCCNIeIOBaHUS PYyHKIIUU

Ha MOHOTOHHOCTb M 3KCTPEMYMBI;
HAXOJUTh HAaUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHUs QYHKIIMHU HETIPEPhIBHOW Ha
OTpEe3Ke; CTPOUTH Trpaduku PyHKIIHMA
Ha OCHOBAHUMU IIPOBEAEHHOTO
UCCJIeIOBAHUS.

Hcnonb30BaTh MPOU3BOAHYIO

JUTSl HAXOKJICHU Sl HAWITYYIIIEeTO
pelIeHrs B IPUKIIA/IHBIX, B TOM YUCIIE
COIMAIbHO-P)KOHOMHYECKUX, 3a7a4ax,
JUTS ONIPEAEIIEHUS] CKOPOCTH

Y YCKOpEHUS MpolLiecca, 3a1aHHOTO
bopmyoit uiu rpadpuKoM.

[Tonmy4ats npencraBieHue
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O IPUMCHCHUHA HpOPIBBO,Z[HOﬁ
B pa3/IMYHBIX OTPACIIAX 3HAHUU

[TepBooOpasnast u uHTETpA 12 [TepBooOpasHasi, OCHOBHOE CBOMCTBO OnepupoBaTh NOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpa3Hbie nepBooOpa3Has u onpeaenEHHbIN
aneMeHTapHbIX pyHkuuid. [IpaBuna uHTerpai. Haxoauts nepBooOpasHbie
HaXOXKIEHUS! IEPBOOOPA3HBIX. 3JIEMEHTApHBIX QYHKIUI U BEIUYUCISTH
HNurerpan. ['eomerpuuecknii CMbICT uHTerpani no gpopmyne HeroToHa—
uHTerpana. Berancnenue JleitOHuma.
onpeaenEHHOro MHTErpaa mno Haxonutsb mioiaaym miockux Guryp
dbopmyne Hetorona— JleiOnuria. 1 00BEMBI TEJT C TTOMOIIBIO
[Ipumenenue uHTErpaa OIpeAeIEHHOTO HHTErpaa.

JUTSL HAXOKIEHUS TUIOIa1ei 3HAKOMUTBHCA C MAaTEMATUYECKUM
I0CKUX GUryp u 00bEMOB MOJICJINPOBAaHUEM Ha IIPUMEPE
Ir€OMETPUYECKHX TEIL. mudhepeHIanTbHbIX YpaBHEHUH.
IIpumeps! pemenni [Tonmy4dats npencraBieHue 0 3HAYEHUU
b depeHnranbHbIX YpaBHEHUIH. BBEJICHUS MOHATUS UHTErpasia
MareMatrnyeckoe MOJICIUPOBAHUE B Pa3BUTHH MaTeMaTHKU

pealIbHBIX MPOLIECCOB C TOMOUIBIO

nuddepeHranbHbIX YPaBHECHUN

['pacduxu 14 Tpuronomerpuyeckue GyHKIINH, UX Hcnonb3oBaTh HUPPOBBIE pECYPChI

TPUTOHOMETPUUECKUX CBOMCTBA U TpaduKHu. JUIS IOCTPOCHHUSI TPaPUKOB

byHKIUH. OT60p KOpHEW TPUTOHOMETPUUYECKUX TPUTOHOMETPUUECKUX (PYHKIIU U

Tpuronomerpuueckue YPaBHEHUH C IOMOIIBIO WU3YUYEHHS UX CBOMCTB.

HEPaBEHCTBA TPUTOHOMETPUUECKOU OKPY>KHOCTH. Pemats Tpuronomerpuueckue
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Pemenrie TpuroHOMETpUYECKUX
HEPABEHCTB

YpaBHEHHUS U OCYLIECTBIATH OTOOP
KOpPHEW C TIOMOIIBIO
TPUTOHOMETPUYECKON

OKPYXXHOCTH.

[TpumensTh HOPMYIIBI TPUTOHOMETPUU
JUTSl pELIEHUS] OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBath HU(PPOBBIE pECypPCHI
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpadukoB GyHKIUH

HppanmonansHeie,
MOKa3aTesIbHbIE U
JorapupMUIECKue
HEpaBEHCTBA

24

OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX U JTOTapU(PMHIECKUX
HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS
UPpaIlMOHATILHBIX HEPABEHCTB.
['padpuaeckue MeTOIBI pemeHus
HUPpAIMOHATBHBIX, TOKA3aTEIbHBIX U
JorapuMHUUECKUX YpaBHEHUH U
HEPaBEHCTB

[IprMeHATH CBOMCTBA TOKA3ATEIBHON
u jorapudmudeckoi pyHKIIMMA

K PEILEHUIO TOKA3aTeNbHbIX U
Jorapu(pMUUECKUX HEPABEHCTB.
O060cHOBaTh PABHOCHIIBHOCTD
EPEXOOB.

Pemars uppanronanbHble U
KOMOMHHPOBAaHHbIE HEPABEHCTBA,

C TIOMOIIIbIO PAaBHOCHIIBHBIX
EPEXO0JI0B.

Hcnonp30BaThk rpaguueckue METOAbI
U CBOWCTBA BXO/ISIINX B ypaBHEHHUE
WJIA HEPABEHCTBO (QYHKIUI

JUISl pELlIeHus 3a7a4u
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KomnekcHsie uncna 10 KomnekcHsbie uncna. Anredpanyeckass | OnepupoBaTh NOHATHSIMHU:
U TpUrOHOMeETpUYecKasi pOpMBbI 3alIUCH | KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMIUIEKCHOI'O YHCJIA. KOMIUIEKCHBIX YHCEl.
Apudmerrnyeckue onepannuu IIpeacTaBisTh KOMILUIEKCHBIE YHACIIA
C KOMILJIEKCHBIMY YHUCIIAMM. B areOpanyeckou u
N300paxeHne KOMIUIEKCHBIX YHCET TPUTOHOMETPUUECKOH (opMe.
Ha KOOPAVMHATHOM IIJIOCKOCTH. BeinonuaTe apudmernyeckue
®opmyna Myaspa. Kopuu n-oi OIlEpalMH C HUMHU.
CTEIIEHHU U3 KOMIUIEKCHOI'O YHCJIA. N3006paxaTh KOMILJICKCHBIE YHCTIa
IIpuMeHeHne KOMIUIEKCHBIX YHCE Ha KOOPAVHATHOM IIJIOCKOCTH.
IUI perieHus: GU3nIecKux u [Tpumensts Gpopmyny Myaspa u
r€OMETPUYECKHX 3a1a [10JIy4aTh MPEICTABICHUE O KOPHAX
n-O CTENIEHU U3 KOMIUIEKCHOTO YHUCIIa.
3HAKOMUTBCS C IPUMEpPaMu
IIPUMEHEHUSI KOMIUIEKCHBIX YHCETl
JUIsl pELLICHHS] TEOMETPUYECKUX U
(du3nuecKkrx 3aaau
HarypanpHble u nensie yucna 10 HarypanbHble U 11eble YncIa. OnepupoBaTh NOHATUSMH:

[IpumeHeHre NpU3HAKOB IEIUMOCTH
nensix yncena, HOJ u HOK, octarkoB
10 MOAYJIIO, anropurMma EBkinaa

JUTSL pEILICHUS 3a]1a4 B IEJIbIX YMCIax

HaTypaJIbHOE U LI€JI0€ YUCIIO,
MHO’K€CTBO HaTypaJbHbIX U LIEIBIX
YHCEJL.

Hcnons30BaTh NpU3HAKU AEITUMOCTH
LEJIBbIX YHCEIT; OCTATKU M0 MOIYJIIO;
HO/I n HOK HarypaJIbHBIX YHCET;
anroput™ EBKiMa 175 pereHus
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3a7ad4.

3anuceIBaTh HATYPAJIBHBIE YUCIA

B PA3JIUYHBIX ITO3ULIMOHHBIX CUCTEMAX
CUYUCIICHUS

CucreMbl paluOHAJIBHBIX, 12 Cucrema 1 COBOKYITHOCTb YPABHEHHIA. OnepupoBarh NOHATUSIMH: CUCTEMA U
UPPALMOHATIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYIIHOCTb YPAaBHEHHUU U
MOKa3aTeJIbHbIX CJIEJICTBHSI. HEPABEHCTB; PELICHUE CUCTEMBI WU
U JIOTapU(PMUIECKUX OCHOBHBIE METO/IbI PELLIEHNS CUCTEM U | COBOKYITHOCTHU; PAaBHOCHJIbHBIC
YPaBHEHUU COBOKYITHOCTEW pallMOHAJIbHBIX, CUCTEMBI 1 CUCTEMBI-CIIEICTBUS.
VPPALMOHAJIBHBIX, TOKA3aTEeJIbHBIX U Haxonuts penieHust cucteM u
Jorapu(pMUUECKUX YpaBHEHUI. COBOKYITHOCTEH LIEJIbIX
IIpuMeHeHne ypaBHEHUN, CUCTEM U palMOHAIIBHBIX, UPPALIMOHAIIBHBIX,
HEPaBEHCTB K PELICHUIO NOKa3aTeNbHbBIX U JIOTapU(PMUUECKUX
MaTeMaTUYECKMX 3a]a4 U 3a1a4 YpaBHEHUI U HEPABEHCTB.
U3 pa3INyHbIX 00JacTel HAyKH U [IprMeHATh CUCTEMBI YpaBHEHUM
peanbHOU )KU3HU, HHTEPIIpETALUA K PELICHUIO TEKCTOBBIX 33]1a4
MOJIYYEHHBIX PE3YyJIbTaTOB U3 pa3IMyHbIX o01acTel 3HaHUN U
peanbHON )KU3HU; UHTEPIPETUPOBATh
NOJIyYCHHBIE PEILICHHUS.
Hcnonbp3oBath nudpoBsie
pecypebl
3aza4yu ¢ napaMeTpamu 16 PanmoHanbeHble, HppallMOHAIIBHEIE, Br16upats cioco6 pemienus

noKasaresbHbIe, JorapupMuIecKue u
TPUTOHOMETPUYECKHUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

palMOHAIIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUUECKIX U
TPUTOHOMETPUYECKNUX YPABHEHUM
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C mapameTpaMu.

[TocTpoenue u uccnenoBanne
MAaTEMATUYECKUX MOJICJIEN PEeaTbHBIX
CUTYallUM C MOMOUIBIO YPABHEHUM,
CHUCTEM YpPaBHEHUW 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAECPKAIINX
MOZYJIV U TAPaMETPHI.

[IpumeHnsaTh rpadguyeckue u
AHAJIMTHYECKUE METOBI JJI PEILICHUS
YPaBHEHHI U HEPABEHCTB

C mapaMeTpaMu, a TaKkKe
uccaenoBanre GyHKIMN METOIaMHu
MaTeMaTU4YECKOr0 aHAJIN3a.
CtpouTh U UCCIIEIOBATH
MaTeMaTH4YECKUE MOJEIIH PEATTbHBIX
CUTYyall{ C IOMOIIBIO YPAaBHEHUH,
HEPaBEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEHUeE, 00001ICHME,
cucTeMaTu3alus 3HaHUM

16

OCHOBHBIE TIOHATHS U METOBI Kypca,
000011IeHNE ¥ cCUCTEMATH3ALMA 3HAHU I

MopenupoBaTh peajibHble CUTyalluu
Ha SI3bIKE areOphl, COCTABIATh
BBIP)KEHUS, ypaBHEHUS, HEPABEHCTBA
¥ UX CHCTEMBI TI0 YCJIOBHUIO 33]1a4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIN

C UCTIOJIb30BAHUEM ammapaTa anreopsl,
UHTEPIPETUPOBATH MMOJTYUCHHBIN
pe3yJbTar.

[TpumensTs GyHKIUU

U1 MOACTTUPOBAHMS M UCCIICIOBAHUS
peabHbIX MPOLIECCOB.

Pemats npuknannele 3a1a4m,
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B TOM YHCJIE€ COIMATIBHO-
YKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBaMU alnreOpsbl
U MaTeMaTUYECKOTO aHaJIn3a

OBULIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136
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PABOYAS ITPOT'PAMMA YYEBHOI' O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIITMCKA

['eomeTpusi sBIsIETCS OMHUM W3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHms, TaK KaK 00€CTICUNBAET BOZMOXKXHOCTh U3YUCHUS AUCITUIUIMH €CTECTBEHHO-
HAy4YHOW HAMpPaBICHHOCTH U MPEAMETOB T'YMAaHUTAPHOIO HUKJA. [[0CKONBKY JIorHUecKoe
MBIIIUICHUE, (OPMUPYEMOE TMpPU H3YUYCHHH OOyYarolMMHCS TMOHSATUHUHBIX OCHOB
r€OMETPUHU, TPH JIOKA3aTEJIbCTBE TEOPEM M TIOCTPOCHHM IICMOYKH JIOTUYECKUX
YTBEPKIACHUM MMPU PEHICHUH T€OMETPUUYECKUX 3a]1a4, YMEHUE BBIJIBUTATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIOJIb3YIOTCS MPU PEUICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (DU3UIECKUX 3a71a4.

[leas ocBoeHms mporpamMmbl ydeOHOTO Kypca «['eomerpus» Ha yrayOn€HHOM
YPOBHE — Pa3BUTHE HMHAUBUIYATBHBIX CIOCOOHOCTEM OOydYarommxcs MpU HU3YyYECHHUH
TreOMETPHH, KaK COCTABIIAIOIIECH peaMeTHoM obnactu «MartemaTtuka u HHGOPMATHKa»
yepe3 00ecleueHre BO3MOXKHOCTU MPHOOPETEHUs] M HCIOJIb30BaHUsA Oojiee IiTyOOKHX
Ir€OMETPUYECKUX 3HAHUM W JACHCTBUM, CHEIUUUHBIX TEOMETPUH, M HEOOXOIUMBIX
JUIsl YCTIEITHOTO TPO(ECCHOHATHLHOTO 00pa30BaHUS, CBSI3aHHOTO C HCIIOJIb30BAHUEM
MaTEMAaTHKH.

[IpuopureTHBIMU 3alayaMyd  Kypca TeoOMEeTpuH Ha yriayOn€HHOM ypOBHE,
PaCIIUPSIONIUMHU U YCUIUBAIOITUMU KypC 0a30BOT0 YPOBHS, SIBJISFOTCS:

paciipeHue MPEJICTaBICHUS O T'€OMETPUU KaK 4YacTH MHUPOBON KYJIBTYPhl H
dbopMUpOBaHHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUH C OKPYKAOITUM MUPOM;

dbopMupoBaHUE MPEJACTABICHHS O IPOCTPAHCTBEHHBIX (PUTYpax KaK O Ba)KHEUIIIHNX
MaTeMaTHYECKUX MOJIEISAX, TO3BOJISIONIMX OINUCHIBAaTh W HW3y4yaThb pas3HbIC SIBJICHUS
OKpY>Kalolllero MUpa, 3HaHUE MOHATHIHOrO ammapara no pazgeny «CrepeoMeTpusi»
y4eOHOT0 Kypca T€OMETPHH;

dbopMupoOBaHUE YMEHHS BJIaJCTh OCHOBHBIMU TOHSTHUSAMH O MPOCTPAHCTBEHHBIX
dburypax ¥ HUX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TeopeMm, (opMyn u yMeHHE
X TPUMEHSTh, YMEHUS JI0Ka3bIBaTh TEOPEMbl M HAXOIUTh HECTAHIAPTHBIC CIIOCOOBI
pelieHus 3a1ay;

dbopMHUpOBaHUE YMEHHUSI PACIIO3HABATH HA YEPTEKaxX, MOJACISIX U B PEAUTBHOM MHPE
MHOTOTPAaHHHUKH U T€Ja BpalleHHUsl, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJICIIH;

dbopMHUpOBaHWE TOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IMOCTPOCHUS
MaTeMaTUYeCKuX Teopwid, (QopMuUpoBaHWE TIOHUMAHUA  POJU  AKCHOMATHUKHU
IIPU TIPOBEJICHUU PACCYKICHUI;

dbopMHupOBaHUEe YMEHHUS BJAJIETh METOJAAMHU JOKA3aTeIbCTB U  aJTOPUTMOB
pelIeHusl, YMEHHUSI UX MPUMEHSTh, MPOBOJAUTH JOKa3aTeIbHBIC PACCYXKICHUS B XOJE
pelIeHUs] CTEPEOMETPUUECKUX 3aJ1ad U 3a7a4 C MPAKTUYECKUM COJCPKaHUEM,
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dbopMHpOBaHUE TPEICTABICHUS O HEOOXOIMMOCTH JIOKa3aTeIbCTB MPU 0O0OCHOBAHUU
MaTEeMaTHYECKUX YTBEPXKACHUNW W POJU aKCMOMATHKH B MPOBEICHUU JETyKTUBHBIX
pacCyKJIeHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
oOydJarormuxcsi,  MMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIICIOBATEIBCKAX  yYMCHHH,
KPUTHUYHOCTH MBIIIJICHUS], UHTEPECa K U3YUCHHUIO T€OMETPHH;

dbopmupoBanre GyHKIIMOHATILHOW TPAMOTHOCTH, PEJIEBAHTHON F€OMETPHH: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pCaTbHBIX KU3HCHHBIX CHUTYallUSX W TIPU HU3YYCHUH TIPYTUX y4eOHBIX
IIPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJICTTUPOBAHMS PEATTbHBIX
CUTyallMil, HCCIIEIOBAaHUsI TMOCTPOCHHBIX MOJIEICH, HHTEpIpETaluy MOJTYyYEHHBIX
pE3YJIBTATOB.

OCHOBHBIMHU COJEP>KATEIbHBIMU JIMHUSAMU  y4uyeOHOro Kypca «l'eomeTpus»
B 10-11 «xmaccax sBustorcsa: «lIpsmMble W IUIOCKOCTU B MPOCTPAHCTBEY,
«MHororpanaukny», «Tena BpamieHus», «BeKTOpsl U KOOPAUHATBHI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe B @DPI'OC COO T1peboBaHHE «yMETh OIEPUPOBATH
HNOHSTUSMMY», PEJIEBAHTHBIX T€OMETPUH Ha YIIyOJ€HHOM ypoBHE oOyuenus B 10-11
KJlaccaXx, OTHOCHUTCS KO BCEM COJEp>KaTeIbHBIM JIMHUSM Y4eOHOro Kypca, a
dbopMHpoOBaHUE JIOTUUECKUX YMEHUI pacrpeiessieTcsi He TOJIbKO MO COoJiep KaTelIbHbIM
JUHUSM, HO U mo rogam oOydeHus. Comepkanue 00pa3oBaHMS, COOTBETCTBYIOIIEE
npeIMeTHbIM  pe3yibTaram  ocBoeHusi  DenepanpHoit  paboueld  mporpammsbl,
pacnpefieiéHHBIM MO0 rojaM OOy4YeHHs, CTPYKTYpPHpPOBAaHO TaKUM O0pa3oM, YTOOBI
KO BCEM OCHOBHBIM, IMPUHIUIIMAIBLHBIM BOIIpocaM oOywaroluecs oOpalajinch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIAJICHUE T€OMETPUUECKUMU MOHSATUIMU
U HaBBIKAMHM I[IOCJIEJIOBATEIbHO W TIOCTYNAaTelbHO, C COOJIOJIGHHEM NPUHIIHUIIA
PEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYaTh B OOIIYI0 CHUCTEMY TI'€OMETPHUECKUX
NpeACTaBICHU oOydaroumxcs, pacimupsis W yrayonsas e€, oOpasys NpoyHbIe
MHO>KECTBEHHBIE CBSI3U.

[lepexon kK U3y4eHUIO TEOMETPUH Ha YTIYOIEHHOM YPOBHE TO3BOJISET:

co3aaTh ycioBus s quddepernuani o0ydeHus, TOCTPOSHUS WHIUBUTY ATBHBIX
00pa3oBaTeNbHbIX MpPOrpaMM, OOeCrneyuTh YriayONEéHHOE U3YYeHHUE TeOMETPHUH
KaK COCTaBJISIIOIIEH yueOHOro npeamera «MareMaTukay;

MOJTOTOBUTH OOYYAIOIIMXCS K MPOJODKCHHUIO M3YYCHHS MATEeMAaTHKH C Y4ETOM
BbIOOpa Oynymielr mnpodeccun, obecrneunBas MPEEMCTBEHHOCTh MEXKIY OOIUM
U Ipo(peccuoHanbHbIM 00Pa30BAHUEM.

Ha uzydenue yuebHoro kypca «I'eomeTpus» Ha yriiyOJI€HHOM YpOBHE OTBOIUTCS
204 gaca: B 10 xmacce — 102 wyaca (3 waca B Hememo), B 11 kmacce — 102 yaca
(3 yaca B HezeIIO).
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COJAEPXKXAHUE OBYUEHUA

10 KJIACC

IIpsiMbIe ¥ IITTIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATUS CTepeoMeTpuHu. Touka, MpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 06 aKCMOMaTUYECKOM MOCTPOCHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX.

B3anMHOe pacnonokeHue IpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOIIUECH,
IapajulesIbHble M CKpeluBaronecs npsmble. [Ipr3Haku CKpEmMBAIOMIMXCS MPSAMBIX.
[TapajuienbHOCTh NMPSAMBIX M IUIOCKOCTEHM B IIPOCTPAHCTBE: MapAJUICNIbHBIC INPSAMbIC
B IIPOCTPAHCTBE, MAPAIIIENBHOCTD TPEX MPSAMBIX, APATUIEIBHOCTD NPSIMON U TIIOCKOCTH.
[TapannensHOoe W IIEHTpalbHOE MPOEKTUpOBaHME, H300paxkeHue ¢uryp. OCHOBHBIE
CBOICTBAa MapajIeNbHOTO NpPOEKTUpOBaHUA. M3o00paxeHue (uryp B mNapajiebHON
IPOEKIMHU. YTIbl C COHAIIPABICHHBIMA CTOPOHAMH, YIOJ MEXKAY IPSMBIMH
B NpOCTpaHcTBE. [lapayenbHOCTh IUIOCKOCTEN: MapaulesIbHbIE INIOCKOCTH, CBOMCTBA
napajulenbHBIX MIockocTell. [IpocTeiimue npoctpaHcTBeHHBIE (PUTYpPHI HA MIIOCKOCTH:
TETpa’p, NapauIeNICIUIIE, IOCTPOCHUE CCUCHUM.

[lepneHaAuKyISIPHOCTE NPSAMOM M INIOCKOCTH: IEPHEHAMKYJISPHBIE IIPSIMbIC
B IIPOCTPAHCTBE, NPSIMBbIC NTapaJUICIbHbIE U NEPIECHANKYJIAPHBIE K IUIOCKOCTH, IPU3HAK
IIEPIICHANKYJIIPHOCTA MPSIMOM M IJIOCKOCTH, TEOPEMA O IPSAMOM IEPIECHANKYIISIPHOU
II0CKOCTH. OpTOroHanmpHOE INpOEKTUpoBaHUE. llepneHIuKyIssp ¥ HAaKJIOHHBIE:
paccTosiHUE OT TOYKH 1O IIJIOCKOCTH, PACCTOSHHUE OT MPSMOM 10 INIOCKOCTH, IPOECKLHUS
burypst Ha  IUIOCKOCTb. IleprieHAMKYISAPHOCTH IIJIOCKOCTEN: IIPU3HAK
NEPIEHANKYJIIPHOCTH IBYX IUIOCKOCTeN. Teopema o TpEX nepneHauKyIIsIpax.

Yl B NPOCTPAHCTBE: Yroa MEXAY NPSMOUW U INIOCKOCTHIO, ABYTPAHHBIA YIOJ,
JIMHENHBIN yTroa JBYIpaHHOro yria. TpéXrpaHHblid 1 MHOrorpasssle yrisl. CBoiicTBa
IUIOCKUX YIJIOB MHOIOrpaHHoro yria. CBONCTBa IUIOCKMX W JIBYI'PAHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CUHYCOB JUI TPEXTPAHHOTO YIJa.

MHOrorpaHHuKu

Bunel MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpasHuka. [Iprsma: n-yronapHas npusma,
npsiMasi W HAaKJIOHHAas IpPU3Mbl, OOKOBas M IIOJIHAs] IIOBEPXHOCTb IPU3MBI.
[Tapamenenunen, npsIMOYTrOJIbHBIN MTapajuIeIeuIIe] U ero cBoiicTBa. Kparuaiimme mytu
Ha IOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. lIpocTpaHcTBEeHHas Teopema
ITugaropa. [lupamuna: n-yrojapHas nupaMuja, NpaBUibHAas U yCEUYEHHAs MUPaMUJIbI.
CpoiictBa pébep u OOKOBBIX TpaHeill NpaBWIbHOM mnupamuibl. llpaBuibHbIC
MHOTOI'PDAaHHMKHM: TPaBWIbHAsI IIpU3Ma M IIpaBUJIbHAs MUPAMMUAA, [PABUIBHAS
TpeyrojbHas MUpaMuAa U IPaBUIBHBIM TeTpasap, KyO. IlpencraBienue o npaBUiIbHbBIX
MHOT'OIPaHHMKAX: OKTAdIpP, JOACKAdAP U UKOCADAP.

Boruncnenue 3meMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaronanu, yrisl. [lnomanb
OOKOBOI1 MOBEPXHOCTH M MOJHON MOBEPXHOCTHU MPSMON MPU3MBI, TJIOIIA b OCHOBAHUH,
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Teopema 0 OOKOBOM MOBEPXHOCTH MPSIMOU mpu3Mbl. [Lomans 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTH NIPaBUJILHON MMPAMHUJIBI, TEOPEMA O TJIOIIAIA YCEUEHHOU MUPAMHUIBI.

CummMmerpuss B NOpPOCTPAHCTBE.  DJIEMEHTbl ~ CUMMETPUHM  IPABHJIBHBIX
MHOrOTpaHHUKOB. CHUMMETpHsi B  MPaBWIBHOM  MHOTOTPAHHUKE: CHUMMETPUS
napajuielieuneaa, CHUMMETPUS IPAaBWIBHBIX IPU3M, CUMMETpUS NPaBUIBHOU
NUPaMHU/IBI.

BeKkTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOP B MPOCTPAHCTBE, HYJEBOW BEKTOp, JUIMHA HEHYJEBOI'O BEKTOPA,
BEKTOPbl KOJJIMHEAPHBIE, COHAIIPABICHHbIE M IPOTUBOIOJIOKHO HaIlpaBJICHHBIE
BEKTOpbl. PaBEeHCTBO BEKTOpPOB. JleHCTBUS C BEKTOpPaMM: CIIO)KEHHUE W BbIUUTAHUE
BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOYKEHHE BEKTOpa Ha uuciio. CBOMCTBa
CJI0’KEHHUs BEKTOpOB. CBOMCTBA YMHOKEHUS BEKTOpA Ha uncio. [IoHATHEe KoMITIaHapHbIE
BeKTOphl. IIpu3Hak komIutaHapHOCTH TpEX BEKTOpOB. lIpaBmio mnapamenenunena.
Teopema o pa3ioxkeHUU BEKTOpa 110 TPEM HEKOMILIaHApHBIM BekTopaMm. [IpsimoyrosibHast
cucTemMa KoopAuHar B mpocTtpaHcTBe. KoopauHatel BekTopa. CBsi3b  MEXIy
KOOpJIMHATaMH BEKTOPA M KOOpAMHATAMHU TOUYEK. YTOJI MEXIy BeKropamu. CkaispHoe
IIPOU3BENIEHUE BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[ToHsTUSA: UUIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTh, chpepruueckas
MOBEPXHOCTh, OOpa3ymollue IMoBepXHOCTeW. Tema BpamleHus: IWIMHAP, KOHYC,
yceu€HHBI KOHYC, cdepa, map. Bzaumuoe pacmosioxeHue cdepbl U IIOCKOCTH,
KacaTeJbHas IIIOCKOCTh K cdepe. M300paxkeHue Teln BpalleHus Ha MiIockocTu. Pa3BépTka
WIMHIPA U KoHyca. CuMMeTpust cepsl U 1mapa.

O06BéM. OcHOBHBIE CBOIICTBa 00BEMOB Te. Teopema 06 00BEME MPAMOYTOIBLHOTO
napajuienenunena u cieactBus u3 He€. OO0BEM MNpsAMOM W HAKIOHHOM MPHU3MBL,
WIMHIPA, TUPaMUIbl U KoHyca. O0BEM mapa 1 M1apoBOro CErMeHTa.

KomOunanuu Ten BpaimeHuss ¥ MHOTrOrpaHHUKOB. [Ipu3ma, BiMcanHas B UUJIHHID,
onucaHHas okoJo uiuHapa. [lepeceuenue cdepol u mapa ¢ miockocteto. Kacanue mapa
u cdepsl mwIockocThio. [IoHATHE MHOTOrpaHHMKA, OMMCAHHOTO OKOJO cdepswl, chepsl,
BIIMCAHHOW B MHOTOTPAHHMK WJIM TEJIO BPAILICHHUS.

[Tnomaaer MOBEpXHOCTH ITUJIMHIPA, KOHYCA, TIomaab cepsl u e€ yacteit. [lomooue
B mpoctpanctBe. OTHOIIEHHE 00BEMOB, TUIOMIAACH MOBEPXHOCTEH MOJOOHBIX (QUTYD.
[IpeoOpa3zoBanue mopoOusa, ToMoTeTus.  PemieHue 3agady Ha  IJIOCKOCTH
C UCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHue ceyeHrnidi MHOTOIPAHHUKOB M TEJI BPAILICHUS: CEYEHHUS LUIMHApPA
(mapaJuienbHO Y MEPIEeHINKYIISIPHO OCH), CEUYCHHS KOHYyca (MapauieibHOe OCHOBAHUIO U
MPOXOJISIEe Yepe3 BEPIIMHY), CEUCHMs I1apa, METOAbl MOCTPOCHUSI CEYEHHI: METOJ
CJIE/I0B, METOJI BHYTPEHHETO POEKTUPOBAHUS, METO]I IEPEHOCA CEKYIEH TUIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTtopel B mpoctpanctBe. Onepanuu Haja BEKTOpamH. BeKTOpHOE yMHOXEHME
BEKTOpOB. CBOMCTBa BEKTOPHOIO yMHOKEHHs. [IpsMoyrosibHas cucreMa KOOpAWHAT
B nmpocTpancTBe. KoopauuaTel Bekropa. Paznoxkenue Bextopa o 6asucy. Koopaunatao-
BEKTOPHBIN METOJ] IPU PELLIEHUU T€OMETPUUECKUX 3a/1a4.

JABuKeHMs B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. Otobpakenus. JIBuxenus u paBeHcTBoO ¢uryp. OOmue
CBOMCTBA JBWXXCHUW. BuIbl JIBWXECHWHN: TMapaulelibHbIA TNIEPEHOC, LEHTpalbHas
CUMMETpPHS, 3€epKajbHAas CHMMETpHUsS, IMOBOPOT BOKpYr mpsiMmoi. IIpeoOpazoBanus
nonoous. [Ipsimas u cepa Ditnepa.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kaacca oOydaronuiicss HAQyquTCs:

CBOOOZHO ONEPUPOBATh OCHOBHBIMH MOHSTUSIMU CTEPEOMETPUU IIPU PELLICHUU
3a]1a4 ¥ IPOBEICHUN MaTEMaTUYECKUX PACCYKICHUM;

OPUMEHATh aKCUOMBI CTEPEOMETPUM M CIEACTBUS U3 HHUX IPU PELICHUU
reOMEeTPUUYECKUX 3a/1a4;

KJIACCU(PUIMPOBATh B3aUMHOE  PACIOJOKEHUE MPSMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, NPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBA3AHHBIMU C YIJIAMH B MIPOCTPAHCTBE:
MEXy IPSIMBIMU B IPOCTPAHCTBE, MEXTY IPSIMOM U MJIOCKOCTHIO;

CcBOOO/IHO ONIEPUPOBATh NOHITUSIMU, CBA3aHHBIMU C MHOIOTPAHHUKAMU;

CBOOOJHO pacro3HaBaThb OCHOBHBIE BHUJbl MHOI'OTPAHHUKOB (TIpU3Ma, MUpaMUAA,
IPSIMOYTOJIBHBIN Mapaiesnenume, Kyo);

KJIacCU(PUIIUPOBATH MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS JJIs KJIACCU(UKALINY;

CcBOOOJHO OINEPHPOBATh MOHSATUSMH, CBSI3AHHBIMU C CEUEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHSTH NapajuieIbHOE, IEHTPAJIbHOE U OPTOTOHAJIBHOE MPOESKTUPOBAHUE PUTYD
Ha IJIOCKOCTb, BBINOJIHATH U300paykeHUs1 GUTYp Ha MIIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOTPAHHHKOB PA3JIMYHBIMH METOJAaMH, BBINOJIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUI CBEPXY,
cOOKY, CHU3Y;

BBIUMCIIATh IUIOIMAAM IOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, MHUpaMHUaa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYII;

CBOOOZHO ONEPUPOBATh MOHATUAMU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CUMMETPHH, UEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBI;

CBOOOAHO  OMEpUpOBaTh MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITIOJTHSATH JICHCTBUS HAJl BEKTOPAMU;

pelaTh 3a7a4n Ha JI0Ka3aTeJbCTBO MAaTEMaTHMUYECKUX OTHOLIEHUM M HaxOXKIACHHE
FE€OMETPUYECKUX  BEJIMYMH, IPUMEHSAsS  M3BECTHBIE METOABl [P  PEUICHUU
MaTeMaTHYECKUX 3a7a4 MOBBIIICHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;
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OPUMEHATHh  MPOCTEHIIME  MPOrPaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUECKUX 3a/1aY;

U3BJICKATh, peoOpa3oBbIBAThH U MHTEPIPETUPOBATH uHbOpMAIUIO
0 MPOCTPAHCTBEHHBIX TEOMETPHUUECKUX  (PUTypax, MPEACTABICHHYIO Ha yepTexax u
PUCYHKaX;

NPUMEHSTh IIOJYYEHHBIE 3HAHUS Ha IPAKTUKE: CPABHUBATh W AHAJIMU3UPOBATH
peanbHble CUTyallUH, NPUMEHITh W3YUYEHHBIE IMOHATUS B IPOLIECCE MOMCKA PELICHUs
MaTeMaTU4Yecku c(hopMyIMpOBaHHOMN MPOOIEMBI, MOJIEIUPOBATH PEAIbHbIE CUTYallUH Ha
A3bIKE TE€OMETPHM, MCCIENOBATh IOCTPOEHHBIE MOJEIM C  HCIOJb30BAaHUEM
reOMETPUYECKUX MOHIATHI U TeOpeM, arnapara aiareOphbl, pelarb NpakTUYECKUe 3a/1a4Hu,
CBSI3aHHBIE C HAX0XKJICHUEM I'€OMETPUYECKUX BEITUYMH;

UMETh MPEACTABICHUS 00 OCHOBHBIX dTamax pa3BUTHUS T€OMETPUHU KaK COCTaBHOMN
yacTH yHJIaMEHTa Pa3BUTHSI TEXHOJIOTHA.

K koniy 11 kaacca oOydaromuiicss HAQyquTCs:

cBOOO/IHO ONEpUPOBATH MOHATUSIMH, CBA3aHHBIMU C IUIMHIPUUECKON, KOHUYECKON
U C(hepUIECKOMN MOBEPXHOCTIIMH, OOBSICHATH CITIOCOOBI TTOTYUYEHUS;

OIIEPUPOBATH MOHATUSAMH, CBA3aHHBIMHU C TEJIAMU BPALLEHUS: HUIMHIPOM, KOHYCOM,
chepoii u mapowm;

pacro3HaBaTh Tela BpalleHus (UIMHIP, KOHYC, cdepa U map) U 00bACHATH
CIOCOOBI MOJTYUYEHUS TEJl BPALLECHUS;

KJIaCCU(PHUIMPOBATh B3aUMHOE PACIIONOKEHHE CPEPHI U TUIOCKOCTH;

BBIUUCIISTh BETMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TeJl BpalleHHs, 0OBEMBI U
IUIONIA/Id TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIICHHS, T€OMETPUUYECKUX Te
C MpUMEeHEeHueM (HopMYyIT;

CBOOOHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMHU ¢ KOMOMHALIUSAMU TEJ BpaIllCHUs
¥ MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIIUCAHHBIA B CEpy U ONMUCAHHBIN OKOJIO ChepHl,
cdepa, BIMcaHHasi B MHOTOTPAHHUK WJTU TEJIO BPAICHHUS,

BBIUMCIISATH COOTHOLICHUS MEXAY IUIOMAAsIMH TOBEpXHOCTEH U 00bEMaMu
IIOJI00HBIX TEN;

n300paxaTrb HM3ydyaeMble (UIYpbI, BBINOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU
U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUS
TEJ BpalllCHUS;

U3BJIEKATb, UHTEPIIPETUPOBAThL U peoOpa3OBbIBATh MH(pOpMAaILUIO
0 TMPOCTPAHCTBEHHBIX T'EOMETPUYCCKUX (PUTYpax, MPEJICTaBICHHYIO Ha YepTekax U
PHUCYHKaXx;

CcBOOO/IHO ONIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPALIUN HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPINHAT;

pelaTth reOMETPUYECKHE 3a/JaYd Ha BBIYHMCICHHE YIJIOB MEXAY MPSMBIMH H
IUIOCKOCTSIMH, BBIUMCJICHHE PACCTOSIHMM OT TOYKHM JO IUIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/IA MPHU PELICHHH;
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CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C JABUKEHUEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA ABM)KCHUU;

BBITIOJIHATh M300pa)KEHUsI MHOTOTPAHHUKOM U TEJl BpAICHUS MPU MapauieIbHOM
IIEPEHOCE, UEHTPAJIbHON CUMMETPHUH, 3€PKAJIIBHOW CUMMETPUHU, IIPU MOBOPOTE BOKPYT
PSIMOiA, MpeoOpa3oBaHus TOI00S;

CTPOUTh CEYEHUsS MHOTOIPAHHUKOB M TEJ BpAILCHMS: CEYEHHUs LIWIMHAPA
(mapaJuienbHO U MEPIECHIUKYIISIPHO OCH), CEYEHHUS KOHYyca (MapajljieIbHOE OCHOBAHUIO U
POXOIsIlee Yepe3 BEPILIMHY), CEUEHUs 11apa;

UCIIOJIb30BaTh METO/bl IOCTPOEHHUSI CEYEHUM: METOJI CIEN0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYLIEH IIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS,

MPUMEHSATh TeOMeTpudecKrue (akThl IS PEIICHUS CTEPEOMETPHUYECKUX 3ajad,
MPEANOIAraloIuX HECKOJBKO IIaroB PEIICHUs, €CIW YCJIOBUS HPUMEHEHHUS 3a/1aHbl
B SIBHOU U HEABHOU dopme;

pelarh 3a1a4yu Ha JOKa3aTeJIbCTBO MAaTEMATUYECKUX OTHOLIEHUW M HAXOXICHUE
r€OMETPUYECKUX BEJINYNH;

MIPUMEHSTh POrPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHSTh MOJIYYEHHBIE 3HAHUS HA IPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATh U
OIIEHUBATh pPeajbHbIE CUTYyalluu, IPUMEHSITh U3yUYCHHBIE MOHSTHUS, TEOPEMBI, CBOMCTBA
B IIpollecCe TOHUCKA PEIICHUS MaTeMaTH4ecku CGHOpPMYIUPOBAHHOW MPOOJIEMBI,
MOJIEIUPOBATh PEAJIbHbIE CUTYallMd Ha SI3bIKE F€OMETPUH, HCCIEN0BATh MOCTPOCHHBIE
MOJIENIA C MCIOJIb30BAaHUEM T€OMETPUYECKUX TMOHATUA W TEOpEeM, armapara aareOphl,
pelaTh NPaKTUYECKUE 32141, CBSI3aHHBIE C HAX0XKJIECHUEM F€OMETPUUECKHUX BEIINYNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTamax pa3BUTHS TE€OMETPUHU KaK COCTABHOMN
yacTH yHJIaMEHTa Pa3BUTHSI TEXHOJIOTHA.
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10 KJIACC
HasBanne KommuecTBo OCHOBHBIE BUBI IEITEITLHOCTA
OcHOBHOE co/iep>)KaHUE
pasnena (Tembl) Kypca 4acoB yqalmxcst
BBenenue B crepeomMeTpuio 23 OcHOBHBIE MPOCTPAHCTBEHHBIE OnpenensaTh MI0CKOCTh Kak GUrypy,

burypsi.
[loHsATHS cTEpeOMETPUH: TOUKA,

npsiMasi, TNIOCKOCTh, IPOCTPAHCTRO.
OcHoBHBIE MTpaBUIIa U300paAKCHHUS

Ha PUCYHKE IIOCKOCTH, MapajlIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEANHBI
oTpe3Ka.

[onsTus: mepeceKaromuecs mI0CKOCTH,
TIepeCceKaIoNINecs MpsiMasi ¥ TIIOCKOCTb;
MOJTyTIPOCTPAHCTBO.

MHororpaHHuKH, H300paKEeHUE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIINX 0OBEKTOB.
AKCHOMBI CTEPEOMETPUH U TIEPBBIC
CJIEJICTBUS U3 HUX.

Crioco0Osl 3a1aHus IPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TUIOCKOCTEH.
Ceuenus. M300paxkeHne cedeHnit

B KOTOPOM BBIIIOJIHSIETCS INIAHUMETPHSL.
JlenaTte mpoCTENIINE JIOTUYECKUE
BBIBOJIbI U3 AKCHOMATUKH INIOCKOCTH.
IIpuBOAMTH PUMEPHI pEATBHBIX
00BEKTOB, UACATU3ALNENH KOTOPHIX
SABJISIFOTCSL aKCHOMBI T€OMETPHH.
N3yyaTh, NpUMEHATh TIPUHLIMIIBI
MMOCTPOEHHUS CEUEHUM.

Hcnonb30BatTh 111 MOCTPOCHHUS
CEYEHUN METOJ CIEA0B, METO/
BHYTPEHHETO ITPOCKTUPOBAHMS, METO/L
IIEPEHOCA CEKYILEN INTOCKOCTH.
Pemate crepeomeTpudecKue 3a1auu:
Ha ONpEJEIICHUE BUA CEUCHUS U
HAaxO0JICHUE €T0 IIJIOIIAIHN.
AKTyann3upoBaTh (PaKThl U METOIbI
IJIAHUMETPHH, PEIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh NpH PELLIEHUH 3a/1a4
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MUpPaMUJIbL, KyOa U PU3MBI, KOTOpbIE
IPOXOAT uepe3 ux peopa.
N3o6paxenne nepeceueHus
IIOJIYYEHHBIX IUIOCKOCTEH.
PackpammBanue nocTpOEHHbBIX CEYEHNN
Pa3HBIMU LBETAMH.

Meron cnenoB A OCTpOEHUs
ceyeHuil. CBOMCTBA MepeceyeHnit
IPSAMBIX U TUI0cKoCcTeN. [locTpoenue
CeUYeHU B mupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aIIACh 11aroB
OCTPOEHUS.

[ToBTOpEHNKE INTAHUMETPUH.

TeopeMa 0 mpoONOPLHHOHATIBHBIX
otpeskax. [TogoOue TpeyronpHUKOB.
Teopema Menenas. Pacuérer

B CEUECHMX HA BBIHOCHBIX YEPTE!KAX.
Hcropus pa3BUTHS IJITAHUMETPUU

U CTEPEOMETPUH

CJIeYIONTHE INTAHUMETPUIECKIE (PaKThI
Y METOJbI:

Teopemsl Darneca u

O MPOMOPIIMOHANBHBIX OTPE3KaxX.
AJNTOpUTM [I€JIEHHS OTpE3Ka

Ha n paBHBIX yacTer. Teopema
Menenasi.

PaBHOOEIpEHHBIN TPEYTOJBHUK.
PaBHOCTOpOHHMI TPEYTOJIHUK.
[IpsAMOYTOJIBHBIN TPEYTOJIbHUK.
CBOWCTBO CpeaHel JIUHUHU
TpeyroibHUKa. CBONCTBO OMCCEKTPHUCHI
yriia TpeyrojpHuka. CBONCTBO MeINaH
TPEYTrOJIbHUKA.

[TpusHaku mo100Ms TPEYTOIBLHUKOB.
[TonyuaTs npencraBiaeHus 06
OCHOBHBIX JTaIax pa3BUTHS TEOMETPUU
KaK COCTaBHOM yacTu ¢pyHIAaMeHTa
Pa3BUTHUS TEXHOJIOTUN

B3auMHoe pacrionoxeHue
MPSIMBIX B IPOCTPAHCTBE

B3anmHo€e pacnonoxeHue npsiMbIx

B IIpocTpaHCTBe. CKpeIUBaOIIUECs
npsimele. [ Ipu3Haky CKpenmBarmuxcs
IIPSIMBIX.

[TapannensHble psMbIe

Knaccudunuposats B3auMHoOe
PACIIOIOKEHUE MTPSIMBIX

B MIPOCTPAHCTBE, HILTIOCTPUPYS
PHCYHKaMH U IIPUBOAS IPUMEPHI
W3 peajbHOMU KU3HH.
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B IIpOCTpaHCcTBE. Teopema

0 CyLIECTBOBAHUY U €IMHCTBEHHOCTH
MPSIMOU MapaJIICIIbHOM TAHHOU
IPSAMOU, TPOXOJALIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKaIIEeH

HAa IAHHOW MPSMOM.

JlemMma 0 nepecedyeHnH napaIeIbHbIX
IPSIMBIX INIOCKOCTRIO. [IapaiensHOCTh
TpEX mpsAMbIX. Teopema o TpEx
napaJyIeIbHbIX IPSIMBIX.

TeopeMa 0 CKpenMBaOIIUXCS IPSAMBIX.
[TapannenbHOE NPOEKTUPOBAHHUE.
OcCHOBHBIE CBOMCTBA APAIIEIIBHOIO
npoekTupoBanus. M3o0paxeHue
pasHbIX (GUTYp B MapasieabHON
IPOEKIUH.

enTpanbHas npoexuus.

Y01 ¢ COHanpaBJICHHBIMUA CTOPOHAMM.
Yron MexXay NpsIMbIMHU.

3ajauu Ha JOKA3aTeIbCTBO U
UICCJIEIOBAHNE, CBA3aHHBIC

C PaCIIOJIOKEHUEM IPSAMBIX

B IIPOCTPAHCTBE

JIoKa3pIBaTh TEOPEMY

O CYILIECTBOBAHUM U €IMHCTBEHHOCTH
napajuieIbHON MPSAMOU, POXOASIIEH
4yepe3 TOYKY IPOCTPAHCTBA U HE
JeXalen Ha Ipyroy npsMou; JIEMMY
0 IIepEeCeYEHUH TUIOCKOCTH ABYMS
napajuieIbHbIMU NPSIMBIMA; TEOPEMY

0 TPEX MapauICIbHBIX IPSIMBIX.
JIOKa3pIBaTh NMPU3HAK
CKPELIMBAOIINXCS MPAMBIX, TEOPEMY
O CKpEIIMBAKOLIUXCS NPSMBIX.
JloKka3bIBaTh TEOPEMY O PABEHCTBE
YIJI0OB C COHANPABIICHHBIMU CTOPOHAMM.
OOBACHATD, UTO HA3bIBACTCA
napajuieIbHbIM U LIEHTPAIbHbIM
IIPOCKTUPOBAHUEM U KaK BBIITOIHAETCS
NPOEKTUPOBaHUE (PUTYDP HA MIOCKOCTb.
JloKa3bIBaTh CBOMCTBA MAPAJUIEIBHOTO
IIPOEKTUPOBAHMSI.

N306paxaTh B mapauienbHON
IIPOCKLUH Pa3HbIE TEOMETPUUECKUE
burypsr.

Pemate cTepeoMeTpudeckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U UCCIIEJOBAHUE,
CBSA3aHHBIE C PACIIOJIOKEHUEM MPSIMBIX
B IIPOCTPAHCTBE.
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[IpoBOaMTE MOKa3aTeNbHbBIE
pacCyXJIeHUs IIPU PEIICHUU
F€OMETPUYECKHX 3a/1a4, CBS3aHHBIX
CO B3aMMHBIM PaCIIOJIOKEHUEM
IPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAJIM3UPOBATH U
OLICHUBATb YTBEPKICHUS C LEIIbIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.
MopaennpoBaTh peajbHbIe CUTYALUH,
CBSA3aHHBIE CO B3aUMHBIM
PACIIOJIOKEHUEM IIPSIMBIX

B IIPOCTPAHCTBE, HA A3BIKE T€OMETPHH.
HccnenoBars MOCTPOECHHBIE MOJIETIN
C UCIIOJIb30BAaHUEM I'€OMETPUUECKUX
MOHSITUI M TEOPEM, arlrapara aireopsl,
U POBBIX PECYPCOB.

[Tomy4ats npeacraBieHue

0 LEHTPaJIbHOM IIPOCKTUPOBAHUU

1 00 ucropun padboT MO TEOPUHU
NIEPCIIEKTUBbI

[TapannenbHOCTB NPAMBIX
Y IJIOCKOCTEN
B IPOCTPAHCTBE

[TonsTHA: TapauIeIbHOCTD NPSMOU U
IIJIOCKOCTHU B IIPOCTPAHCTBE.

[TIpu3HaK nmapajuieIbHOCTH NPSIMOU U
miockocT. CBOMCTBA NapaJIeIbHOCTH

Knaccudunuposats B3auMHOE
PAaCIOJIOKEHUE NPSIMOU U TNIOCKOCTHU
B [IPOCTPAHCTBE, PUBOIS
COOTBETCTBYIOIIUE IPUMEPBI
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IPSAAMOU U TIIOCKOCTH.
['eomerpuueckue 3amaun

Ha BBIYMCIICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIENBHOCTBIO

IMPpAMBIX U IIOCKOCTEH B IMPOCTPAHCTBC.

[TocTpoenue ceuenust, NPOXOASIIETO
4yepe3 JaHHYIO NMPSAMYIO Ha YEPTEKE U
MapauIEIbHOTO IPYrOr MPSIMOM.
Pacuér otHOomIenui. [lapannensHas
IIPOEKLMS, IPUMEHEHUE

JUIsl IOCTPOEHUS CeueHuH Ky0a

Y IIapaJIjIeNIeMIIe1a.

CpoiicTBa napajuiejaenuneaa u Npu3Msl.

[TapannensHblie iockocTH. Ilpu3Hakn
NapajuieIbHOCTH JIBYX IJIOCKOCTEHN.
Teopema o mapajuieIbHOCTH U
€AUHCTBEHHOCTH TIIOCKOCTH,
MPOXOSIIEN YEPE3 TOUKY, HE
IIPUHAJIEKANTYIO TaHHOW INIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBolicTBa apaJyIeNbHBIX IJIOCKOCTEM:
0 MapaJUIEIbHOCTU MPSAMBIX
NIEpECEUEHUS] IPU NEPECEUCHUU ABYX
IIapaJuIeNIbHBIX IIJIOCKOCTEN TPEThEN;
00 0Tpe3Kax mapayyIebHbIX NPSIMBIX,
3aKIIFOYEHHBIX MEXKy ITapajuIeIbHBIMU

W3 PEAJIbHOU KU3HU.
DopMyIMpPOBATH ONPEIEICHUE
IapaJuIeNIbHBIX IPSIMOM U INIOCKOCTH.
JloKka3bIBaTh IPU3HAK

0 MMapajuIeIbHOCTH NPSAMOU U
IJIOCKOCTH; CBOMCTBA MTApAJIENbHOCTH
IIPSIMOU U TNTIOCKOCTH.

Pewmats crepeomeTprueckue 3aaaun
BBIYMCIICHUS U JJOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO
IIPSAMBIX U IIJIOCKOCTEN B TPOCTPAHCTBE.
PemaTte npaktudeckue 3agauu

Ha IIOCTPOCHUE CEUEHUH Ha YEePTEkKaAX
TeTpa’apa U NapajuleenuIea.
Pemats crepeomerpruueckue 3a1aum,
CBSI3aHHBIE C IOCTPOCHUEM CEYEHUN
IJIOCKOCTBIO.

IIpoBONTE JIOTMYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKIACHUS

IIPU PELICHUHU TEOMETPUYECKUX 3a1a4
CBSI3aHHBIX C NIAPAJUIEIBHOCTBIO
IIJIOCKOCTEHN.

CpaBHHBaTh U aHAIU3UPOBATH
peanbHbIE CUTYalluH, CBSI3aHHBIE

C APAJUIEIBHOCTBIO MIPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE;
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IJIOCKOCTSIMH; O MEPECEUEHUH TPSIMO
C JIByMsI ITapaJlIeNIbHBIMU IIJIOCKOCTSIMU

MOJEJINPOBATh PEAIbHBIE CUTYaLlUH,
CBSI3aHHBIE C NTAPAJJIEIIbHOCTBIO
NPSAMOM U TJIIOCKOCTH B IPOCTPAHCTBE,
Ha S13bIKE T€OMETPHUH

IleprieHIMKYISAPHOCTD
IIPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: TeopemMa [Tudaropa
Ha [JIOCKOCTH, TPUTOHOMETPHS
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napasuienenunena. Berancienue 1imH
OTPE3KOB B KyO€ U MPsIMOYTOJIbHOM
napasuieJIeuneae.
[IeprieHIMKYIAPHOCTL NIPSAMOU U
riockoctu. [IpusHak
NIEPIIECHIUKYJIIPHOCTH NPSIMON U
miockoctu. Teopema o cyliecTBOBaHUU
Y €IMHCTBEHHOCTH IIPSIMOU,
MPOXOJAILIEN YEPES TOUKY
IIPOCTPAHCTBA ¥ NEPIEHANKYJIIPHON
K mockoctu. [lnockoctu n
NEPICHIUKYJISIPHBIE UM IIPSIMast

B MHOT'OTPAaHHMKAX.
[IeprieHMKyISIp ¥ HAKJIIOHHAS.
[TocTpoeHue nepreHauKysipa

13 TOYKU Ha IPSIMYIO.

Teopema 0 TpEX NepneHANKYIISIpax
(mpsimast u 0OpaTHas).

AKTyanu3upoBath (PaKThl U METOABI
IJJAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
@opMyIupOBaTh ONPEICICHHUS:
NEPIECHINKYJIAPHBIX MPSIMBIX

B IPOCTPAHCTBE; ONPEACIICHUE MPSAMOW,
NEPIECHIUKYJISIPHON K TUIOCKOCTH.
Jloka3pIBaTh: IEMMY

0 NEPHEHAUKYIIPHOCTH ABYX
IIapajuIeNIbHBIX MIPSAMBIX K TPEThEU
NPSIMOI; TEOPEMBI O CBSI3U MEKIY
I1apaJuIEIbBHOCTBIO MPSMBIX U UX
NEPIEHIUKYJIAPHOCTBIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK NEPIEHANKYIIIPHOCTH IPSIMOM
U TIJIOCKOCTH; TEOPEMY

0 CYILECTBOBAHUH U €ITMHCTBEHHOCTH
MIPSIMOU, IPOXOASAIIEN Yepe3 JaHHYIO
TOYKY U IIEPIICHIUKYJIIPHON K TAHHOU
IIJIOCKOCTH.

N306paxkath B3aMMHO
NEPIEHIUKYIISAPHBIE IIPAMYIO
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Yroa Mexay CKpemrBarOIIMMHUCS
npsMbIMU. [ loMCK nepneHauKyIIpHBIX
IPSIMBIX C TOMOILBIO
NEPIEHINKYJIAPHBIX TII0OCKOCTEN
OpToroHasibHOE TPOEKTUPOBAHHUE.
[TocTpoenue ceuenuit Ky0Oa, MpU3MBbI,
MPAaBWJIBHOW MUPAMHJIBI C TOMOILBIO
OPTOTOHAIBHON MPOEKLIHUH.
CumMMeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO ITOCKOCTH. [1mockoctn
CUMMETPUI B MHOTOI'PaHHUKAX.
[Ipu3Hak neprneHaAnKyIsIPHOCTH
NPSMOM U TNIOCKOCTH KakK CIIEICTBUE
cummerpuu. lIpaBuibHbIe
MHOT'OTPaHHHUKHU

Pacuér paccrosiHuit OT TOUKH

10 T10cKocTH. CrocoObl OMyCTUTD
NEPHEHANKYJIAPbl: CHAMMETPUS, CIABUT
TOYKH I10 NapauIeIIbHON MPSIMOM.
CaBur no HenapasleabHOU MPSAMOi,
VU3MEHEHHE PACCTOSHUMN

Y TUIOCKOCTB.

DopMyIUpOBATH CBOWCTBO
MIEPIICHIUKYJISPA IO OTHOIIEHU IO

K IUNIOCKOCTH.

Ilony4ats npencraBieHue O 3HaYEHUH
NepHeHANKYJIIpa s Ipyrux odnacren
HaykH ((pusmKa, sHEpreTrKa, Ja3epHble
TEXHOJIOTHH ), B PEATIbHON KU3HU
(TexHUKa, OKpy’Karo1as 00CTaHOBKA).
JIOKa3bpIBaTh yTBEPKACHUSI, CBA3aHHBIE
C MPOEKIMEN TPAMOM Ha TIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K OTOU MIPSMOM.
JIloka3pIBaTh TEOPEMY O TPEX
MIEPIICHIUKYJISIPAX U TEOPEMY
o0OpaTHyI0 TeopeMe O TPEX
MEPIICHIUKYIISPAX.

[Tonyuyats mpeacTaBiieHUE

00 OPTOTrOHATBLHOM MPOECKTUPOBAHUH.
JI0Ka3pIBaTh TEOPEMY O IMPOEKIUU
TOYKH Ha NMPAMYIO.

Pewars crepeomerprueckue 3amadu,
CBSI3aHHBIE C NEPIEHAUKYISIPHOCTHIO
IIPSIMOU U TNTIOCKOCTH.

Pemate nmpuknagHelie 3a1a4u,
CBSI3aHHBIC C HAXO0XKICHUEM
r€OMETPUYECKUX BEJINYMH.
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Pemats cTepeoMeTpudeckue 3anauu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIECHANKYIIAPAX,
HAaxXO0JICHUEM PACCTOSHUM,
IIOCTPOCHUEM ITPOCKLIUM.

CpaBHHBaTh U AaHAIM3UPOBATH
YTBEPKIAEHUS C LIEIIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanm3upoBaTh U MOACIUPOBATH

HAa S3BIKE TEOMETPUU PEAJIbHBIE
CUTYyallUH, CB3aHHBIC

C IIEPIEHIUKYJIAPHOCTBIO IIPAMOU U
IIJIOCKOCTH; UCCIIENOBATh IOCTPOCHHBIE
MOJIEJIN, B TOM YHCJIE U

C UCIOJIb30BAHUEM aIlllapara ajareopsl

Yrael u PaCCTOAHUA

16

[ToBTOpEHME: YrOJ MEXKAY IPAMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCHHYCOB.

[ToBTOpEHHUE: yron Mexny
CKPELIMBAIOIIUMHUCS TPSIMBIMHU

B IIpOCTpaHCTBE. [ 'eomeTpruueckue
METO/bI BBIYUCIIEHUS YIJIa MEXIY
IIPSAMBIMA B MHOTOI'PAHHUKAX.

AKTyanu3upoBaTh (HaKThl U METObI
IJIJAHUMETPHH, PEIIEBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.
@opMyIupPOBaTh ONPEIEICHNE
IBYI'PAHHOTO yTJIA.

JIloka3bIBaTh CBOMCTBO PAaBEHCTBA BCEX
JMHEWHBIX YTJI0B ABYTPAHHOTO YIJIA.
KnaccuduiupoBaTs ABYTpaHHbIE YIIIbI
B 3aBUCHMOCTH OT UX I'PATyCHON MEPHI.
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JIByrpanHsbiil yrou. CBOMCTBO
JIMHEWHBIX YIJIOB IBYTPAHHOTO yIJja.
[lepnenauKyIsipHBIE TUIOCKOCTH.
CBoiicTBa B3aUMHO NEPIEHANKYJIIPHBIX
mnockocten. [Ipu3nak
MEPIIEHAUKYIISIPHOCTHU TIOCKOCTEN;
TE€0-peMa O IPSIMOM MEpPECEUEHUS ABYX
IJIOCKOCTEW MEePIEHIUKYIISIPHBIX
TPEThEN IIOCKOCTH.

[IpAMOYTOJIBHBIN NTapasuIeIICIUIEN;
KyO; U3MepeHus, CBOMCTBA
IPSIMOYTOJIBHOTO Mapauielenuneaa.
Teopema 0 nuaroHanu NpsIMOYTrOJIbLHOTO
napajuielienuneaa v CleICTBUE U3 HEE.
CrepeoMeTpruuecKue U MPUKIIAIHbIC
3a1a4M, CBSI3aHHBIE CO B3AMMHBIM
PaCHOJIOKEHUEM NPSIMBIX U TNIOCKOCTH.
[ToBTOpEHHME: CKpemmBaromuecs
psIMbIE, TapaJlIeNIbHbIE ITIOCKOCTH

B CTAH/IAPTHBIX MHOTOTPaHHUKAX.
[Tapa mapamienbHbIX MIIOCKOCTEN

Ha CKpPEUIMBAIOIINUXCS MPSMBIX,
pacCTOSHUE MEXKITY
CKPEUIMBAIOIIUMHUCS MPSIMbIMU

B [IPOCTBIX CUTYaLIHSX.

OnyckaHue neprneHIuKyJIspoB,

@opMyIHpPOBATH ONPEAEICHUE B3aUMHO
MEPIEHANKYJIIPHBIX IIJIOCKOCTEM.
JIoKa3pIBaTh TEOPEMY O IPU3HAKE
NEPIEHANKYJIIPHOCTH IBYX
IIJIOCKOCTEHN.

DopMyIMpPOBATH CIIEICTBUE

(U3 mpu3HaKa) O NEepHEHAUKYJIIPHOCTU
IIJIOCKOCTH, KOTOpasi MEPIEHINKYJIIIPHA
IIPSIMOU, IO KOTOPOU IIEPECEKAIOTCS IBE
IIJIOCKOCTH, 3TU IJIOCKOCTSIM.
JIoKa3bIBaTh YTBEPKIECHHUS O €r0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 HEE O JUaroHajsAX MPsSIMOYTOJIbHOTO
napajuiejaenunesaa.

Pemate cTepeoMeTpuyecKkre 3a1auu,
CBSA3aHHBIE C NEPIEHIUKYISIPHOCTD
IIPSMBIX U IIJIOCKOCTEH, UCIIONb3YS
IUTAHUMETpUYECKHe (PaKThl U METO/IBI.
IIpoBONTE JTOTUYECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYKACHUS IPH
pELIEHUH T€OMETPUYECKUX 3aa4,
CBS3aHHBIX C NEPIECHANKYJISIPHOCTBIO
IIJIOCKOCTEHN.

AHanm3upoBaTh U MOACIUPOBATH

Ha S3bIKE T€OMETPUM PEaJIbHBIC
CUTYaIINH, CBSI3aHHbBIE
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BBIYKCIIEHUE PACCTOSHUNA OT TOUKHU
J10 TOYKH; IPSIMOM; TIIIOCKOCTH.
Brrunciienne paccTosSsHAN MEXITY
CKPEIIHNBAIOIINMUCS MTPSAMBIMH

C MIOMOILBIO NEPIIEHANKYISPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroJyi, HEPABEHCTBA
JUTSl TPEXTPAHHBIX YIJIOB.

Teopema Iudaropa, reopemsr
KOCHHYCOB U CHHYCOB

ISl TPEXTPAHHOTO yTrila. DJEMEHTBI
chepudeckoit TeOMETPHUH:
reo/Ie3NYECKUE JINHUU Ha 3eMIIe

C NEPHEHANKYISPHOCTHIO MPSAMBIX U
MJIOCKOCTEH.

HccnenoBath MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIOJIb30BaHUEM
arrapara ajareOophl.

Pemate npuknagselie 3a1a4u,
CBSI3aHHBIE C HAXO0XKJICHUEM
r€OMETPUYECKUX BEJIMUUH

MHoOrorpaHHuKU

Cucremarnszanys 3HaHHM:
MHOrorpaHHHK U €0 3JIEMEHTHI.
[Tupamuga. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. [Ipsimasi 1 HaKJIOHHAA
npusMsbl. [IpaBunbHas nmpusma.
[Ipsamoit mapannenenumnen,

PsIMOYTOJIbHBIN Mapauienenune, Kyo.

Brinykiibie MmHOTOrpanauku. Teopema
Diinepa. [IpaBunbHbIC U
MOJYIIPABHIIbHBIE MHOTOTPAHHUKHU

PaboTaTh ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEUYaHus,
KOMMEHTapHH.

AHaTU3MpOBATh PEIICHHE 3aa4H.
PricoBaTh BBITYKIIbIC MHOTOTPAaHHHKH
C 3aJJaHHBIMH CBOMCTBAMHU;
BOCCTAHABJIMBATH OOIIINIA BUI
BBIITYKJIOTO MHOTOTPaHHUKA I10 JIBYM
€T0 TIPOCKITUSIM.

Jloka3bIBaTh CBOMCTBA BBITYKJIOTO
MHOTOI'PaHHHKA.

PricoBaTh BBITTYKJIbIC MHOTOTPAaHHUKH
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C pa3HOM SMIJIEPOBOM XAPAKTEPUCTUKOM;
UCCIIEI0BATh BO3MOXHOCTHU TOJyYEHUS
pe3yJibTaTa Ipu BapbUPOBAHUHU JTAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABHIIBHBIX
MHOTrOrpaHHMKOB. IlnaHupoBath
NOCTPOEHUE MPABUIIBHBIX
MHOTOTPaHHUKOB HA ITOBEPXHOCTAX
JOPYTUX MPaBUIbHBIX MHOTOIPAaHHUKOB

BekTopsbl B mpocTpaHcTBe

12

[loHATHE BEKTOpA HA IUNIOCKOCTH

U B [IPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IIPABUJIIO
napajuiesenuIie1a, yMHOKEHUE BEKTOPA
Ha YMUCJI0, Pa3JI0KEHUE BEKTOPA

1o 0a3ucy TpEX BEKTOPOB, HE JISKALTUX
B OJHOM TIOCKOCTH.

CkansipHoe IpOU3BEICHUE,
BBIYMCIICHUE YTJIa MEXIY BEKTOPAMHU

B IIPOCTPAHCTBE.

[Ipocrenimme 3aga4u ¢ BEKTOPaMHU

AKTyanu3upoBath (HaKThl U METOAbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OnepupoBatTh MOHITUSIMU: BEKTOP
Ha IIJIOCKOCTU U B IPOCTPAHCTBE;
KOMILTaHapHbI€ BEKTOPHI. [[pruBOANTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BEJINYHH.

OcBauBath NpaBusa BbITIOJIHEHUS
JNEUCTBUM CIIOKEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHS BEKTOpA

Ha YUCJIO.

Jloka3pIBaTh NPU3HAK KOMIJIAHAPHOCTHU
TpEX BEKTOPOB.

JIoka3pIBaTh TEOPEMY O PA3I0KEHUU
JT1000T0 BEKTOpa 1Mo TPEM JaHHBIM
HEKOMIIJIaHAPHBIM BEKTOpPaM
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[ToBTOpenue, 06001mEeHNEe
¥ CUCTEMAaTU3aIMsI 3HAaHUN

O60611aro1iee MOBTOPEHUE MOHITHIA
U METOJIOB Kypca reOMETPHH

10 kacca, cucteMaTu3anus 3HaHUH.
VcTopust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U e€ pojIb B Pa3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX H
KOMITBFOTEPHBIX TEXHOJIOTHM

Pemiats ctepeomeTpuueckue 3agaumn
Ha JI0Ka3aTeJIbCTBO MATEMAaTUYECKUX
OTHOIIICHUM, HAXO0XKICHUE
F€OMETPUYECKHUX BEJIMUUH (JJTUH,
YTJIOB, TLJIOIIA/eH, 00BEMOB).
Hcnonp30Bath npu pemieHnn
CTEPEOMETPUYECKUX 3a7a4
IUIAaHUMETPUYECKHUE (PAKTHI U METOIBI.
[TpoBOIUTE TOTUYECKU KOPPEKTHBIE
JI0KA3aTEJIbHbBIE PACCYKICHHS

MIPU PEILICHUH CTEPEOMETPUUECKUX U
IJJAHUMETPUYECKUX 3a/1a4.
CpaBHUBATH U aHATU3UPOBATH
peabHbIE CUTYallMU U BBISIBISATh
BO3MO>KHOCTb €€ MOJIEJIMPOBAHNUS Ha
SI3bIKE TE€OMETPUHU.

MopaenupoBaTh peanbHy CUTYaLHIO
Ha SI3bIKE€ TEOMETPUU U UCCIIEI0BATH
MIOCTPOECHHBIE MOJIENIN, B TOM YUCJIE U
C UCIIOJIH30BAHUEM aIllIapaTa aareOpsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
IIPOTrpaMMBbI [IPU PELICHUU 33/1a4.
[Tonyuyatsh npecTaBieHUE O TEOMETPUH
KaK O pa3BUBAIOIICICS HayKe,
HCCIENYIOIIEN OKPYKAOIIUNA MU,
CBSI3aHHOM C peaIbHBIMA OOBEKTaMH,
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IIOMOTAIOIIEH PEIIUTh PEATIbHBIE
YKU3HEHHBIC CUTYAIUHU O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHM.
CpaBHHBaTh U AaHAIM3UPOBATH
YTBEPKJICHHUS C LIEJIBIO BBISIBICHUS
JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

Hcnonb3oBath UG poBLIE pECYPCHI

HccnenoBath IMOCTPOCHHBIC MO CIIN.

OBIIEE KOJIMYECTBO
YACOB 11O ITPOTPAMME

102
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11 KJIACC
HazBanue KonnuectBo OCHOBHBIE BU/IbI I€ATEIBHOCTH
OcHOBHOE coiepxKaHUe
paznena (Tembl) Kypca 4acoB yJamnmxcs
AHanuTuyeckas reoMeTpus 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AxTtyanu3upoBaTh (HaKThl © METO/IbI

Ha IJIOCKOCTHU U B IPOCTPAHCTBE,
CKQJISIPHOE MPOU3BEAEHNE BEKTOPOB,
BBIYMCJIEHUE YTJIa MEXKY BEKTOpaMu
B [IPOCTPAHCTBE. Y pAaBHEHUE MPSIMOH,
IIPOXOAIIEN YEPE3 ABE TOUKHU.
YpaBHEHUE IIIIOCKOCTH, HOPMAJIb,
YPaBHEHME TUIOCKOCTH B OTPE3KaX.
BekropHoe npoussenenue. JInnerneie
HEPABEHCTBA, TUHEWHOE
IIPOTPaMMHUPOBAHUE.

AHQJINTUYECKHE METOMIBI pacyéTa
yTJIa MEXKIy IIPSMBIMU U IUNIOCKOCTSIMU
B MHOrorpanHukax. @opmyia
PACCTOSIHUSL OT TOYKH A0 INIOCKOCTH
B KOOpAUHATaX.

Haxoxnenue paccTosiHuil OT TOUKHU
710 TUIOCKOCTH B KyO€ U MpaBUILHON
ApaMHU/JIe

IUIAHUMETPHH, PENIEBAaHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.

CBOIUTB EHCTBHSI C BEKTOpAMU

K AHAJIOTUYHBIM JEHUCTBHAM C UX
KOOpPJMHATaMHU.

BcnoMHUTS OnpenesieHne CKaspHOTO
YMHOKEHHSI M €T0 CBOWCTBA.
BrIuucasTe ¢ MOMOIIBIO CKAJSIPHOTO
YMHOKEHHS JNIMHBI BEKTOPOB, YTJIbI
MEKly HUMH, YCTaHABJIMBATh
NEPIEHANKYJIIPHOCTh BEKTOPOB.
BriBoaUTE ypaBHEHME TIIIOCKOCTH U
(dopMyiTy paccTOSIHUS OT TOUKH

110 TUIOCKOCTH.

Pemate 3agaum, coueras
KOOPJMHATHBIN U BEKTOPHBII METOBI.
[IpoBONTE JTOTUYECKH KOPPEKTHBIE
JIOKa3aTEJIbHbBIE PACCYKICHUS

IIPU PELICHUH T€OMETPUYECKUX 3aaa4
Ha [IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.
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AHanmM3upoBaTh U MOJEIINPOBATH
Ha SI3bIKE T€OMETPUU peaIbHbIE
CUTYAIINH, CBSI3aHHbIE BEKTOPAMHU U
KOOpPJIMHATaMHU.

HccnenoBaTh OCTPOEHHBIE MOJIEINH,
B TOM YHCJIE U C UCTIIOJIb30BAHUEM
anmnapara ajareOpsl.

Hcnonp30BaTh KOMITBIOTEPHBIE
IPOrpPaMMBlI.

3HAKOMHUTBCS C UCTOPUEHN Pa3BUTHUS
MaTeMaTHKU

[ToBTOpenue, 06001mEeHNE
U CUCTeMAaTU3anus 3HaAHUI

15

CeueHrs MHOTOTPaHHUKOB:
CTaHJAPTHBIE MHOTOTPAHHUKHU, METOL
CJIEI0B, CTAHAAPTHBIE INIOCKOCTH,
IIEPECEUCHHUSI IPSIMBIX U INIOCKOCTEM.
ITapannenbHble NPAMBIE U INIOCKOCTH:
[apaJlyIeIbHBIE CEYEHUs], pACUYET
OTHOLLEHUH, YIJIbl MEXKIY
CKPEILNBAOIIAMUCS IPAMBIMH.
IleprieHIMKYIISIpHBIE IPSAMBIE U
IJIOCKOCTHU: CTAHAAPTHBIE MTapbl
MIEPIIEHIUKYJIPHBIX IIJIOCKOCTEN U
IPSAMBIX, CHMMETPUHU
MHOI'OIPaHHUKOB, TEOPEMA O TPEX
[IEPIIEHIUKYJISAPAX, BBIYUCICHUSA JIUH

CtpouTth ceueHus.

Pemiates cTepeomerpuyeckue 3a1auu
Ha JI0Ka3aTeJIbCTBO MAaTEMaTUYECKHUX
OTHOIIICHUM, HAXO0XKICHUE
r€OMETPUYECKUX BEIUYUH (IJIMH,
yTJI0B, IUIOHIaiel, 00bEMOB).
Hcnonb3oBaTh IpH pelieHUU
CTEPEOMETPUYECKUX 3a7a4
TTAHUMETPUUIECKHE (DAKTHI 1 METOIBI.
[TpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JI0OKa3aTEJIbHbBIE PACCYKICHUS

P PEIIEHUH CTEPEOMETPUUECKUX
3a/1ay.

CpaBHUBaTh U aHATU3UPOBATh
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B MHOTOTPaHHUKAX.
[ToBTOpEHue: miomanu
MHOTOYTOJBHUKOB, (DOPMYITBI

TUTSI TITOTAEH, COOOpaXkeHHS
o100us.

[omaamn ceyeHnii MHOTOTPAaHHUKOB:
TJIOIIAIM TIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHUs 010015

peabHbIE CUTYalluU U BBISIBISATh
BO3MOXHOCTb €€ MOJICTUPOBAHMUS

Ha S13bIKE TEOMETPUH.

MopennpoBaTh peaIbHYIO CUTYaLUIO
Ha SI3bIKE T€OMETPHUH U UCCIEAO0BATh
MOCTPOCHHBIE MOJIENIU, B TOM YHUCIIE U

C UCIIOJIb30BAHHEM aIlliapara aJIFC6pBI.

Hcenonp30BaTh KOMIIBIOTEPHBIE
IPOrpaMMbl IIPH PELIEHUH 33]1a4

O06bEéM MHOTOTpaHHHUKA

17

O6BéM Tena. OOBEM MPIMOYTOIHLHOTO
napajuienenunena. 3aaadu

00 ynBoeHnH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIINH YTJIa.
CrepeomeTpuueckue 3aauu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO Mapaieenunesaa.
[TpuknagHbie 3a1a4u, CBI3aHHBIC

C BBIUUCIICHUEM 00BbEMa
MPSIMOYTOJILHOTO MapasuiesenuIie/1a.
OO6BEM IPSIMOI TTPU3MBI.
CrepeoMeTpuuecKue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
npsitMo ipu3Msbl. [Ipukinaanbie
3aa4H, CBSI3aHHBIE C 00BEMOM
NPSIMOU TIPU3MBI.

CB0OOOIHO OIEepUpPOBATh MOHSATUIMHU:
00bEM Tes1a, 00bEM MIPSAMOYTOJILHOTO
napajienenunesaa.

®opMyIHpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3eIBaTh TEOpEMY 00 00BEME
PSIMOYTOJILHOTO TapasuIelIeuIe1a,
CJIEJICTBUS U3 HEE.

Pa3pe3aTb MHOTOTpaHHUKH,
MEePEKIIAAbIBATh YACTH.

Pemats cTepeomeTpudeckue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHHEM 00BEMA
IPSIMOYTOJILHOTO MapasuielienuIiea,
MIPU3MBI.

CpaBHUBaTh U aHAJIM3UPOBATH
YTBEPKJICHHUSI C TICJTBIO BBISIBICHUS
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Brruucnenne 00bEMOB TeN

C IIOMOUIBIO ONPEAECTEHHOTO
uHrerpaia. O0bEM HaKJIIOHHON
MIPU3MBI, TUPAMUJIBI.

dopmyna 00bEMa MUPAMHIBI.
OTtHo1ieHre 00bEMOB MUPAMHU/T

C OOIIKM YTJIOM.
CrepeomeTpuuecKue 3a1auu,
CBSI3aHHBIC C 00bEMAMU HAKIIOHHOM
MPU3MBbI, TUPAMUJIBI.

IIpuknannsle 3a1a4n 110 TEME
«O0BEMEI TelI», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPaAMUJBIL.
[Tpumenenue 06bEMOB. Brrunciienue
PAcCTOSTHUS 70 TIIOCKOCTH

JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PAcCyKICHUH.
AHaMM3UPOBaTh U MOJACIUPOBATH

Ha SI3bIKE TEOMETPHUH peabHbIC
CUTYaIluH, CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO MapaJiyiesienuIesa,
MIPU3MBI, TUPAMUJIBI.

HccnenoBaTh MOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
ammapara anreOpbl.

BBIBOAUTE OCHOBHYIO HHTETPAIBHYIO
bopmymy 1Sl BEIYUCTIEHUS 00bEMOB
Te.

Jloka3eIBaTh TEOpEMY 00 00BEME
HAKJIOHHOW MPU3MBI HA pUMEpE
TPEYrOIbHOU MPU3MBI U

JUTSI IPOU3BOJILHOM TIPU3MBI.
Jloka3wsIBaTh TEOpEMY: 00 00BEME
MUPAMHUJIBL, POPMYITUPOBATH CIIEACTBHS
U3 Hee: 00BEM yCeUEHHOM MUPaMUIbI.
BreiBoauTh (hopMyIty it BEIYHCTICHHS
00BEMOB yCEUEHHOM MTUPAMUIBI

Tena BpaieHus

24

[{unuHIpHYecKas TOBEPXHOCTS,
oOpa3zyroiye IUIHHAPUIECKON
MOBEPXHOCTH.

CB0OOHO OMEPUPOBATH MOHITHSIMH:
IMIMHIPUYECKast TOBEPXHOCTb,
mHAp. M3ydars crocoOs!
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Humuuap. [psmon kpyroBou
uuiiHap. [Inomaas noBepXHOCTH
HUAJIMH]IPA.

Konnueckast HOBEpXHOCTb,
oOpa3yrole KOHUYeCKOn
noBepxHocTu. Konyc. Ceuenue konyca
IJIOCKOCTBIO, TapaJUIEIbHON
TUIOCKOCTH OCHOBAHUSA. Y CEUEHHBIN
KoHyc. M300pakeHne KOHYyCOB H
YCEYEHHBIX KOHYCOB.

[Tnomaas OOKOBOM MOBEPXHOCTH U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuuecKkure 3a1auu

Ha JI0Ka3aTeIbCTBO U BHIYUCIIEHUE,
IIOCTPOCHUEM CEYEHUM LWIMHAPA,
KOHYcCa.

[IpuknanHbie 3a/1auu, CBI3aHHbIE

C IUIUHAPOM.

Cdepa u map.

[lepeceuenue cepsnl u mapa

¢ mockocThro. Kacanue mapa u
cdepsl II0CKOCTHI0. B n
n300pakeHue 1apa.

VYpasuenue chepsl. [Inomans chepsr u
e€ yacTen.

CummeTtpus cepsl U mapa.

MOJyYE€HUS UUIIMHAPUYECKOU
MOBEPXHOCTH, LIUIUHAPA.
N3o0pakaTh NIUIUHID U €TO CEUCHUS
IIJIOCKOCTBIO.

CB0OOTHO OMEpUPOBATH MOHITHSIMH:
KOHMYECKas OBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh ciocoObl
MOJy4YE€HUS KOHUYECKOMN MOBEPXHOCTH,
KOHYCa.

N300pakaTh KOHYC U €ro CeYeHUs
IJIOCKOCTBIO, MPOXOSAIIEN Yepe3 OCh,
Y TUIOCKOCTBIO, NEPIICHANKYIISPHOU

K OCH.

BriBoguTh (hOopMyIIbl 17151 BBIYUCIICHUS
OOKOBOM 1 TTOJTHOW TTOBEPXHOCTEH Tel
BpauleHus. Pemare
CTEPEOMETPUYECKHUE 33141, CBSI3aHHBIC
C T€JaMU BpAILICHHS, HAXOKICHUEM
[UIOIa1 OOKOBOI M MOJIHOM
ITOBEPXHOCTH, TOCTPOEHUEM CEUEHHM.
Hcnonp30BaTh npu pemIEHUN 331a4
IIAaHUMETPUUYECKHUE (PAKTHI U METOIBI.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIAECHUS C LIENbIO BBIABICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYyKICHUI.
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CrepeomeTpuuecKure 3a/1auu

Ha JI0KA3aTeIbCTBO U BBIUHCIICHHE,
CBs3aHHBIE CO cepoil U mapoM,
IMOCTPOCHUEM UX CEUECHUN
IJIOCKOCTBIO.

[IpuknagHbie 3a1a4u, CBI3aHHBIE
co cepoit u mmapom.

IloBTOpEHNE: OKPYKHOCTH

Ha TUIOCKOCTH, BBIYUCIICHUS

B OKPYKHOCTH, CTaHJapTHbIE
noxoous.

Pa3znuynble koMOMHALIUN TEI
BpalIeHUs] I MHOTOTPaHHUKOB.
3anaun o Teme «Tena u MOBEpXHOCTU
BpaICHUS

AHanu3upoBaTh U MOJICIUPOBATH

Ha S3bIKE TEOMETPUH peasibHbIC
CUTYalluH, CBSI3aHHBIE C KOHYCOM

U [IHJIAHAPOM.

HccnenoBaTh HOCTPOSHHBIE MOJIEIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
ammapara anreopbl

AXTyanu3upoBaTh (PaKTbl U METOBI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOJIUTH AaHAJIOTUH.

CB0OOHO OMEPUPOBATH MOHITUSIMH:
cdepa u map, HeHTp, Paaryc, UAMETP
ctheps! u mapa.

HccnenoBaTh B3aMHOE PacmoIoKeHHe
cdepbl U TIOCKOCTH.

@opMyIMpOBaTH ONIPEAECTICHUE
KacaTeJIbHON TIOCKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
NPU3HAKE KacaTeIbHOU IIIOCKOCTH.
BreiBouTh hopMyITy IS BEIYMCIICHUS
riotaau cepsl yepes3 paanyc chepsl.
Pemats crepeoMeTpuueckue 3aaauu,
CBsI3aHHBIE CO Cepoii U mapom,
HaXOKJCHUEM IUIOIAAN chephl U e€
YyacTeld, IOCTPOCHUEM CeUeHUM cepbl
¥ 1apa.
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AHanu3upoBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYalliH, CBSI3aHHBIE C IAPOM H
cepoii.

Pemath mpocTeie 3a1a4n, B KOTOPBIX
burypupyroT KOMOWHAIIUH TEI
BpaIlleH!sI 1 MHOTOTPaHHUKOB.
Hcnonp30BaTh IpH PEIICHUH 3a7ad,
CBSI3aHHBIX CO chepoi U Mapom,
TUTAHUMETPUYECKHE (DaKThl M METOBI.
Pemats crepeoMerpuueckue 3aaauu,
CBSI3aHHBIC C TEJIaMH BpaIICHHUS,
TIOCTPOCHUEM CEUEHU Tl BpalleHus,
C KOMOUHAIMSMU TeJl BpallleHus U
MHOTOTPaHHHUKOB.

[IpoBOAUTH TOrMUYECKU KOPPEKTHBIE
JI0Ka3aTeNbHBIE PacCyKICHUS

NIPU PEIICHUHN TeOMETPHUECKUX 3a]1ad,
CBSI3aHHBIX C MEPIICHIUKYISIPHOCTHIO
IJIOCKOCTEMN.

AHanu3upoBaTh U MOJEIUPOBATH HA
SI3bIKE TEOMETPUH PEATbHBIE CUTYAIINH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
HccnenoBaTh TOCTPOCHHBIE MO/IEIH,
B TOM YHCJIC ¥ C UCIIOJIb30BaHUEM
anmapara anreOpsbl
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[Imomaau moBepxHOCTH
U 00BbEMBI KPYTJIBIX TeEIl

O0béM mumuHapa. Teopema

00 00BEME TIPSIMOTO IIMIIMHPA.
[Imomntaan OOKOBOM U ITOJTHOM
MMOBEPXHOCTH ITMIHH]IPA.

Brruncienne 00bEMOB TEN

C TIOMOIIIBIO OTPEEIEHHOTO
uHrerpaia. OobEM KoHyca.

ITnomaayu 60KOBOM M MOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpuuecKue 3a1auu,
CBSI3aHHBIE C BBIYUCIIEHHEM 00BEMOB
[IWJIMH]Ipa, KOHYyCA.

[Tpuknagasie 3aaa4un 1Mo Teme «OOBEMBI
Y IUIOIIAIA TIOBEPXHOCTEU TEII.
OO0BEM 1mI1apa 1 MapoBOTO CEKTOPA.
Teopema 06 o0béme mapa. [lnomans
chepsl.

CrepeoMeTpHUUueCcKre 3a/1a4H,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
1apa, apoBOT0 CErMEHTa, IIapOBOT0
CEeKTOpa.

[IpuknaaHbie 321241 10 TEME
«OO0BEMBI TEI», CBI3aHHBIE

c 00bEMOM I11apa U MO0 CPEpBHI.
CooTHOLIEHUST MEXAY MIIOMAIMU
MTOBEPXHOCTEN M 00BEMAMU TOI00HBIX

CB0OOOJHO OMEPUPOBATH MOHATHIMHU:
00BEM Tena, TUIOMIAIh TOBEPXHOCTH.
@opMyIMpOBaTH OCHOBHBIE CBOVCTBA
00BEMOB.

Jloka3bIBaTh TEOPEMBI: 00 00BEME
UIMHApa; 00 00bEMe KOHycCa.
BriBOoAUTE OPMYIIBI TSI BEIYUCTICHHS
00bEMa yCceuEHHOTO KOHYCA.
HccnenoBars NOCTpOEHHBIE MOJENH,

B TOM YHCJIC ¥ C UCIIOJIb30BAaHUEM
amrmapara anreOpsbl.

3HaTh BO3MOYKHOCTH PEIICHUS 3a/1a4
HAa MOCTPOEHUE UPKYJIEM U JINHEUKOM,
0 KJIACCUYECKUX HEPA3PELINMBIX
3a/avax.

CB0OOTHO OMEPUPOBATH MOHITHSIMH:
IaPOBOW CETMEHT, IIAPOBOU CIION,
IIApOBOM CEKTOP, OCHOBAHUE M BHICOTA
CErMEHTa, OCHOBaHHE U BbICOTA
IIApOBOTO CJIOA.

BriBoguTh (hOpMYIIBI 17151 HAXOXKACHUS
00BEMOB IAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, TUIOIIAAN CHEPHI.
JlokaspIBaTh TEOpEMyY 00 00BEME TmIapa.
Pemats crepeoMeTprueckue 3aaauu,
CBSI3aHHBIE C 00BEMOM IIapa, MIApOBOTO
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TEJl.

[TonoOHBIE TENA B TPOCTPAHCTBE.
N3menenune o6bEMa npu Mo 100U u.
CrepeomeTpuuecKue 3a1auu,
CBSI3aHHBIE C BEIYHMCIIEHHEM 00HEMOB
TEJ U TJIOLIAJIEN TTOBEPXHOCTEN

CErMEHTA, IIIapOBOIr0 CEKTOPA,
TJIOMIABI0 C(hephl.

CpaBHUBATH U aHATU3UPOBATH
YTBEPKJICHUSI C 1I€JIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUIA.
AHanM3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE€ TEOMETPUU peaibHbIC
CUTYAIINH, CBSI3aHHBIE C 00BEMOM
nrapa, mapoBOro CerMeHTa, apoBOro
CErMeHTa, IUIONIAIbI0 CepHI.
CB0OOHO OMEepUPOBATH OHATHUEM:
N01I00HBIE TEJa B IPOCTPAHCTBE.
Brrunciats 00bEMBI TN C TOMOIIBIO
OIIPEAEIEHHOI0 UHTETpaJIa.

Pemiates cTepeomerpuyeckue 3aiayu,
CBSI3aHHBIE C COOTHOLIEHUSIMU MEXKTY
IJIOLIASIMU TOBEPXHOCTEN U
00béMaMu MOJOOHBIX TE.
[TpoBOIUTE JIOTHUECKH KOPPEKTHBIE
JI0OKa3aTeJIbHbBIE PACCYKICHUS

[P PEIICHUN FT€OMETPUUYECKHX 3a/1aY,
CBSI3aHHBIX C BBIYHCIIEHHEM 00HhEMOB
TEJ C MOMOIIBIO ONPEEIEHHOTO
MHTErpaina, HaX0XXJICHUEeM
COOTHOIIICHUS] MEXY TIIOIIAAsIMU
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MTOBEPXHOCTEHN 1 00bEMaMM MOJO00HBIX
TEJL.

AHanmu3upoBaTh U MOACITUPOBATH

Ha SI3bIKE TEOMETPHUH PEAIbHBIC
CUTYalllH, CBsI3aHHBIC C 00BEMaMU U
MTOBEPXHOCTSIMU Te,

Ha JIOKA3aTeIhCTBO M HA HAXOXKICHHE
T€OMETPUYECKUX BEITMYHH

JIBH>KEeHUA

JIBUKEHUs TPOCTPAHCTBA.
Otobpaxenus. JIBmxeHus: U
paBeHcTBO Guryp. OO1Me CBOMCTBA
NBYOKECHUM. BUABI IBMOKEHUN:
napauieIbHBINA IEPEHOC, IEHTPATbHASL
CUMMETpHUS, 3epKalibHass CHMMETPUS,
ITIOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus mogoous. [Ipsmast u
chepa Ditnepa.

['eomeTpuyeckue 3agauu

Ha MPUMEHEHUE JIBU>KECHUS

[IprMeHsATh MTpaBUiia BBITTOJHEHUS
JNEUCTBUM CJIOKEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHSI BEKTOpA

Ha YMCJIO P PEIICHUH 3a/1a4.
HaxoauTte koOpAMHATEI BEKTOpA

B IAHHOM 0a3uce U CTPOUTH BEKTOP
10 €r0 KOOPANHATAM.

BcnomHuTE onpenenienre CKaIsipHOTo
YMHOEHHS U €T0 CBOWCTBA.
BpraucasaTe ¢ MOMOIIBIO CKaISPHOTO
YMHOEHUS ITIMHBI BEKTOPOB, YTJIbI
MEXAy HUMH, YCTAHABIINBATh
IIEPIIEHIUKYJISIPHOCTh BEKTOPOB.
AHaIU3UPOBATh U MOJIEJIUPOBATH

HAa SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYaIlNH, CBI3aHHBIE C PU3NYECKUMHU
BEKTOPHBIMU BEJIUYMHAMH.
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Hcnonrs30Bath npu pelieHny 3a1ad,
CBSI3aHHBIX C BEKTOPaMU

B POCTPAHCTRBE, TUTAHUMETPUUICCKHEC
(baKThl U1 METO/IBI.

CB00OOTHO OTIEPUPOBATH MTOHITHSIMH
oTOoOpakeHUe MPOCTpPaHCTBA Ha ceos,
JBIKEHUE TTPOCTPAHCTBA;
IIEHTpaJIbHasl, OCeBasi M 3epKaJIbHAs
CUMMETPUH, TapaJUICIBHBIN IEPEHOC;
paBeHCTBO U moj00ue uryp.
Jloka3bIBaTh YTBEPKIACHHUS O TOM, YTO
IIEHTPAJIbHASI, OCEBAsI U 3epKaTbHAS
CUMMETPUH, TapaJlIeTbHBINA TIEPEHOC
SIBJISIFOTCSI IBMDKEHUSIMH. BBITTOTHATE
npeoOpa3oBaHus MOA0OHS.
OnepupoBaTh MOHATUSMU: TIPSMAs U
ctepa Diinepa.

Pemats reomeTpuueckue 3aaaun

C UCIOJIb30BAHUEM JIBUKCHUMU.
Hcnons30BaTh Mpy pelIeHUN 3a71a4
JIBUKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEeHue, 0600IIeHNE
W CUCTEMATHU3alUs 3HAaHUU

17

O6o61aronee NTOBTOpEHUE TOHATUHN 1
METO/IOB Kypca T€OMETpUHU
10—-11 xmaccoB, cucreMaTH3aIs

Pemars CTCPCOMCTPHUUCCKUC 3ajaun
Ha A0Ka3aTCJIbCTBO MaTCMaTU4YCCKHX
0THOHICHPII>1, HaXO0XICHUC

67



OepnepanbHas padouast mporpamma | Maremaruka. 10—11 knaccsl (yrryOn€HHBIA YPOBEHB)

3HAHUM.

Uctopus pazBuTus CTEpeOMETPUN KaK
HAYKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

reOMETPUUECKUX BETUYHH (JIJTNH,
YTJIOB, TIIOIIAAeH, 00BEMOB).
Hcnonp30Bath Ipu pemieHnn
CTEPEOMETPUYECKUX 337124
IUTAHUMETPpUUECKUEe (aKThI

U METOJIBI.

ITpoBOAUTH JIOTUUECKU KOPPEKTHBIE
JI0Ka3aTeNbHbIE PacCyKICHUS

IIPU PEUICHUH CTEPEOMETPUUECKUX
Y TUIAHUMETPUUYECKUX 3a/1a4.
CpaBHUBATh U AaHATTU3UPOBATH
pealibHbIe CUTYallUH U BBISBIISTD
BO3MO>KHOCTb €€ MOJICJIMPOBAHUS
Ha SI3bIKE T€OMETPUH.
MoienupoBath peaibHyIO CUTYalHIO
Ha SI3bIKE TEOMETPUU U UCCIIET0BAThH
MOCTPOEHHBIE MOJIEIH, B TOM YHCJTIE
U C UCIIOJIb30BAHUEM anmapara
anreOphl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbl IIPU PELICHUH 3a]1a4.

[TosmyyaTs nipecTaBaeHUE O TEOMETPUN

KaK O pa3BUBAIOLLEHCS HAayKe,
UCCIIEAYIOLIEH OKPYXKAIOIIUN MUD,
CBSI3aHHOM C peaJTbHBIMU O0BEKTAMH,
MOMOTAIOIIEH PEIIUTh PealbHbIC
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YKU3HEHHBIE CUTYallUU O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

OBULIEE KOJIMYECTBO
YACOB I1O I[TPOI'PAMME

102
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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

INOACHUTEJIbBHASA 3AIITMCKA

VY4eOHbIl Kypc «BeposSTHOCT M CTaTUCTHUKa» YIIIYOJIEHHOTO YPOBHS SIBIISETCS
IPOAODKEHUEM U Pa3BUTHUEM OJIHOMMEHHOI'O y4eOHOro Kypca YINIyOJEHHOIO YpOBHS
Ha YpOBHE cpeaHero oOmero oOpa3oBaHus. Y4eOHBI Kypc TpeaHa3HadeH
s (popMHpoBaHUS y OOy4arOLIUMXCsSl CTATUCTUUECKON KyJbTYpbl U NOHMMAHHUS POJIH
TEOPUH BEPOSITHOCTEW KaK MAaTEMaTUYECKOI0 MHCTPYMEHTA ISl U3yYEHHUs CIIydailHbIX
cOOBITHM, BETUYMH U IpoueccoB. llpu n3ydennn kypca oOoramaroTcsi npecTaBiIeHUs
00y4aromuxcst 0 METOIaX MCCIEA0BaHUS U3MEHUMBOTO MUPA, Pa3BUBACTCSl [IOHUMAHUE
3HAaYUMOCTU U OOIIHOCTH MaTeMAaTUYECKUX METOJOB MO3HAHMS KaK HEOTHEMIIEMOM
4aCTU COBPEMEHHOI'O €CTECTBEHHO-HAyYHOTI'O MUPOBO33PEHUS.

Conepxanue yuyeOHOrO Kypca HaIpaBlICHO HA 3aKpPEIUICHUE 3HAHUM, MOTYYSHHBIX
Opu M3YYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUSA, U Ha pPa3BUTHE
IIPEICTABICHUNM O CIy4YalWHBIX BEJIMYMHAX U B3aUMOCBA3SX MEXKJIY HUMHU Ha BAJKHBIX
IpUMEPAX, CHOKETBl KOTOPBIX IMOYEPIIHYThl M3 OKpYyKaroulero mupa. B pesynbrare
y oOyuaromuxcs JODKHO  c(hOpMUpOBaThCsl  NPEACTABICHHE O  Haubojee
yIOTPEOUTENbHBIX U OOLIMX MAaTEMATHUYECKUX MOJEINSX, UCIIONb3yEeMbIX ISl OIUCAHUS
AHTPOTIOMETPUUYECKUX U JEMOTPAPUUECKUX BEJIMYUH, IOIPEIIHOCTEN B pa3IuvHbIE poia
U3MEPEHUSX, JUINTEIBHOCTH  O€30TKa3HOM  pabdOThl TEXHUYECKUX  YCTPOICTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUI M MPOIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oi U1 OCBOEHHUS BEPOSITHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CIIELIMAJIMCTaM HE TOJbKO HHXXCHEPHBIX CIIEMAIBHOCTEH, HO TAKKE COLMUAIBbHBIX U
MICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHBbIE OOIIECTBEHHbIE HAyKH B 3HAUYUTEIHHOU
Mepe UCHOJB3YIOT annapaT aHajau3a OosblIuX AaHHbIX. LleHTpanbHy0 YacTh yueOHOro
Kypca 3aHUMaeT OOCYKJEHHE 3aKOHa OONIbLIMX 4Yuced — (YHIaMEHTAIBHOTO 3aKOHA
IPUPOJIbI, UMEIOLIEr0 MAaTEMATUYECKYIO (POpMaTU3ALHIO.

B cooTBercTBMM ¢ yKa3aHHBIMH UEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTP M CTATUCTHKA» Ha YIVIYOJEHHOM YpOBHE BBIJIEICHBl OCHOBHbBIE
conepkarenbHble JUHUH: «CiydaiiHble cOOBITHS U BeposTHOCTH» u «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMMMO OCHOBHBIX JINHUHM B Y4€OHBII KypC BKJIFOUEHBI 2JIEMEHTHI TEOPUH IpadoB
U TEOPUU MHOXECTB, HEOOXOIUMBIE JJIsl TIOJHOLIEHHOTO OCBOCHUS MaTepuaja JaHHOTO
y4e0HOTro Kypca U CMEXHBIX MaTEMaTHYECKUX YUEOHBIX KYPCOB.

Conepxxanne auHuu «CiaydailHble COOBITHS U BEPOSTHOCTU» CIYXKHT OCHOBOM
s GOPMHUpPOBaHUS TMPEACTABICHUI O paclpeleieHUd BEepPOSTHOCTEH MEXIy
3HAQYCHMSIMHU CIIy4alHBIX BEIWYMH. BakHyr0 4acTb B 3TOH COACPIKATEIBHOW JIMHUU
3aHUMAaeT U3yYeHNE FeOMETPUUECKOro 1 OMHOMUAIBLHOTO PAaCIpeIeNICHUI U 3HAKOMCTBO
C X HENPEPBIBHBIMU AHAJIOTAMHM — ITOKA3aTEJIbHBIM U HOPMaJIbHBIM PaCIpeIeICHUSIMH.
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Tembl, CBSI3aHHBIE C  HEMPEPHIBHBIMU  CIyYalHBIMH  BEIMYMHAMHU |
pacnpeneneHus MU, aKIEHTUPYIOT BHUMAaHUE OOyYarOIIMXCS Ha OMMCAHUHM M U3YYCHUU
CIIy4alHBIX SBJICHUW C TOMOINBIO HENPEpPHIBHBIX (QYyHKIMHA. OCHOBHOEC BHHUMAHHE
yIeJseTCs MOKa3aTeIbHOMY U HOpMaJbHOMY PacTpeeICHUsIM.

B y4uebHOM Kypce mpemycMaTpuBaeTCs 03HAKOMHUTEILHOE U3YUCHHUE CBSI3U MEKITY
CIIy4aiiHBIMU BEJIMYMHAMHU W OIMCAHHWE OSTOW CBS3U C MOMOINBIO Kod(ddummenrta
KOPPEJSIUA U €r0 BEIOOPOYHOTO aHAIora. DTH 3JIEMEHTHI COJIEPKaHUS PA3BUBAIOT TEMY
«/lmarpammBbl paccerBaHUs», H3YYEHHYIO Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs,
¥ BO MHOTOM OITMPAIOTCS HA CBEJICHUSI U3 KyPCOB alreOphl U TEOMETPUH.

Emé omuu snemeHT comep:kaHUs, KOTOPBIN MpemiaracTcss Ha 03HAKOMHUTEILHOM
YPOBHE — TIOCJIEIOBATEIILHOCTh CIy4alHBIX HE3aBHCHUMBIX COOBITHI, HACTYMArOIIUX
B eauHuIly BpemMeHH. O3HAKOMIIGHHWE C PacHpellelICHUEM BEpPOSITHOCTEH KOJWYECTBA
TaKUX COOBITHI HOCHT Pa3BUBAIOIIUI XapaKTep M SBISETCS aKTyaIbHBIM ISl Oy TyIInX
aOUTypHEHTOB,  TOCTYMAIOIIMX HAa  y4eOHBIE  CICNHUAIBHOCTH,  CBSI3aHHBIC
C OOIIIECTBEHHBIMHU HayKaMU, TICUXOJIOTUEH U YIIPABICHUEM.

Ha m3yuenue ydeOHOTO Kypca «BeposSTHOCTh M CTAaTHUCTHKAa» Ha YriyOJIeHHOM
ypoBHe oTtBouTCs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kimacce —
34 yaca (1 yac B HeemIO).

COJEPXAHUME OBYUYEHUA
10 KVIACC

I'pad, cBsz3HbIN rpad, mytu B rpade: nukibl U 1end. CteneHb (BaJIGHTHOCTD)
BepmuHbL. ['padsr Ha mmockocTu. JlepeBbs.

CnyualiHble SKCHEpPUMEHTHI (OMbIThI) M Cily4ailHble COOBITHS. DJeMEHTapHbIE
coObiTust  (WUcxoawl). BeposTHOCTH ciaydallHOTO COOBITHS. bBaM30CTh 4YacTOTBI U
BeposiTHOCTH COObITHI. CiydallHbIE OIBITBI C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
COOBITUSIMHU.

Omnepanuu Hajx COOBITUAMHU: TEepeceueHne, OOBEeAMHEHHE, MPOTHUBOIIOIOKHBIC
coowITus. J{narpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

YcnoBHasgs BEpPOATHOCTb. YMHOXXEHUE BEpPOSTHOCTEU. JlepeBO CiydalHOTro
skcriepuMenTa. Popmyisia 1moiaHOW BeposTHOCTH. Popmyna baieca. HeszaBucumeblie
COOBITHS.

bunapHblil cinydaliHBIA ONBIT (MCHBITAHWE), yCHeX M Heynada. HesaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIIBITAHWN 0 mepBoro ycrexa. IlepectaHoBku u
¢dakropuan. Yucno coueranuii. Tpeyronbuuk [lackans. @opmyna 6unoma HerotoHa.

Cepust He3aBUCHUMBIX ucnbITaHui bepuymian. CrmydaliHbli BHIOOD M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenimunHa. Pacipenenenue BeposiTHOCTEN. J{uarpamma pacrpeiesieHusl.
Onepaunn Haj CiyyallHbIMM BeIMYMHAMH. buHapHas ciywaliHas BennuuHa. [Ipumepsl
pacrnpezielieHui, B TOM YKCJie TEOMETPUUECKOe 1 OMHOMUATIBHOE.
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11 KIIACC

CoBMecTHOE pacnpeesieHUe IBYX ClTydyailHbIX BeInunH. He3aBucrumeble cirydaiiHble
BEJINYMHBI.

MaremaTuyeckoe OXHJIaHHE CIydailHOW BenuuuHbl (pactipenesncHus). [Ipumepsl
IPUMEHEHUSI MAaTEMAaTUYECKOTIO OKUJAHUs (CTpaxoBaHUE, JIoTepes). MaTemaTuueckoe
OXKHMJIaHWE OWHAPHOW CIy4alHOW BENMYMHBI. MaTeMaTH4ecKoe OXHIAHHE CYMMBI
CIIy4alHbIX BeTMYMH. MaremaTruueckoe 0KUJIaHie reOMETPUIECKOro U OMHOMUATBHOTO
pacnpeneneHun.

Jlucniepcusi U CTaHAAPTHOE OTKIOHEHHE CIy4YyalHON BEMYUHBI (pacrlpeeneHus).
Hucnepcuss OuHapHOW  CiIy4allHOW  BenMuYuMHBL. ~ Martemaruueckoe  OXHIaHUE
IIPOU3BEACHUS U JUCIIEPCHUS] CYMMbl HE3aBUCHUMBIX CIyYalHBIX BeJW4YuH. [{ucniepcus u
CTaHJapTHOE OTKJIOHEHWE OMHOMUAIILHOTO pacnpeeneHus. Jlucnepcus u craHgapTHOe
OTKJIOHEHHE F€OMETPUYECKOTO PACIIPEIEIICHMUS.

HepaBenctBo YeOwimuéa. Teopema YeoOniméBa. Teopema bepnymiu. 3akoH
Oonbiux yncen. BeiOopouHslit MeToa HcciaeaoBaHuil. BeIOOpoUHBbIE XapaKTEPUCTUKH.
OneHuBaHue BEPOSITHOCTU COOBITHS MO BIOOPOYHBIM JaHHBIM. [IpoBepka mpocrenmx
TUIIOTE3 C IIOMOLIBIO U3YUYEHHBIX PACIIPEACICHUMN.

HenpepbiBHbIe  cinyyakiHble  BenuuuWHbl. [Ipumepsl. @DOyHKIUA  IUIOTHOCTH
BEPOSITHOCTU pacupeesicHus. PAaBHOMEPHOE pacIpefelieHue U €ro CBOMCTBA. 3aJaud,
NPUBOJALIME K TOKA3aTEIbHOMY PaclpeaeseHUI0. 3a/1auu, IPUBOJALIIME K HOPMATIbHOMY
pacnpeneneHnio. OyHKIMS IOTHOCTH BEPOSITHOCTH TOKA3aTENBHOTO PacHpeaciICHUS,
(GYHKIUS JIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacnpeaeneHusi. OyHKIHS MI0THOCTH
Y CBOMCTBA HOPMAJIBHOTO PACIIPEACIICHHUS.

[TocnenoBaTebHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITUH. 3a1auu, MPUBOASIINE
K pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciayuyailHbiX BennuuH. Koa@duuueHT nuHEeHHON KOoppemnsuuu.
CoBMecTHbIE HAOMIOACHUSI JBYX BEIMYMH. BHIOOpPOUYHBIM KOA(PGUIMEHT KOppEIsSIuu.
Paznuune mexnay JTUHEWHOW CBA3BIO U NMPUUYUHHO-CIICICTBEHHOM CBA3bIO. JIMHENHas
perpeccusi, METOJ] HAMMEHbIINX KBAIPATOB.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonity 10 kiacca o0yyaromuics HayqduTcs:

CBOOOJHO ONEpPUPOBATH MOHATUSAMU: Tpad, MIOCKUM rpad, CBSI3HBIA rpad, myTh
B rpade, uenp, UK, 1epeBO, CTENEHb BEPIINHBI, JEPEBO CIYYAHHOTO SKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMHU: CITYYalHBIN IKCIIEPUMEHT (OTIBIT), CIIy4alHOE
coOBITHE, DJIEMEHTApHOE Ciy4aliHOEe COOBITHE (JIIEMEHTAPHBINM WMCXOJ) CIIy4ailHOTO
OMbITa, HAXOAUTh BEPOATHOCTH COOBITUM B OMNBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaXoquTh W (OpMyIHpOBaTH COOBITUA: IepeceyeHue, OOBEIUHEHUE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE JaHHOMY, HCIIOJIb30BaTh JUarpaMMbl Ditiepa,
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KOOPAMHATHYIO MPSMYIO JUIsl PEIICHUs 3ajad, I0JIb30BaThCsl (HOPMYJION CIIOKEHUS
BEPOATHOCTEH I BEPOSITHOCTEH IBYX U TPEX CIy4alHBIX COOBITUH;

ONIEPUPOBATh IOHATUSAMH: YCJIOBHAs BEPOSITHOCTb, YMHOXXEHHE BEPOSATHOCTEH,
HE3aBUCHUMBIE COOBITHS, JIEPEBO CIY4YallHOIO SKCIEPUMEHTA, HaXOAUTh BEPOSITHOCTU
COOBITHIA C MOMOIIBIO MTPaBHJIa YMHOKEHHUS, J€pEBa CIy4allHOTO OMBITA, HCIOIb30BaTh
(GopMysly HOJHONM BeposTHOCTH, (popmyny baileca nmpu pemieHuu 3anad, ONpPENENATh
HE3aBHCHUMOCTH COOBITHI 110 (POpMYIIie U MO OPraHU3alMU CIYYaiHOTO SKCIIEPUMEHTA;

IPUMEHATh U3YYEHHbIE KOMOMHATOPHBIE (OPMYJIBI I IEPEUUCIICHUS DIIEMEHTOB
MHOJKECTB, AJIEMEHTApHbIX COOBITUH CIy4ailHOrO OIBITA, PEIICHUs 3a1ad IO TEOPUU
BEPOSITHOCTEW;

CBOOOJHO OMEpUPOBATH MOHATHSIMH: OMHAPHBIA CIy4YalHBIA OMBIT (MCIBITAHHE),
yCIEX U HEeyAa4a, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUM, HAXOAUTh BEPOSATHOCTH
COOBITHIA: B CEpUU HCIBITAHUN JO MEPBOrO ycliexa, B cepur uchblTaHuil beprym,
B OIIBITE, CBSI3aHHOM CO CJIy4aiiHbIM BBIOOPOM M3 KOHEUHOI COBOKYITHOCTH;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: CIIy4aiiHas BEJIWYMHA, PACIPEAEICHUE
BEpPOATHOCTEW, Juarpamma paclpejaeieHus, OuHapHas ciydailHas BEJIMYMHA,
reOMEeTpPUYECKOE, ONHOMUAIILHOE PACTIPEIETICHUE.

K xoniy 11 kiacca o0yyaromuics HayqduTcs:

OIIEpUPOBATH MOHATHUAMM: COBMECTHOE PACIPEIEICHUE JBYX CIy4ailHbIX BEJIMYMH,
UCIIONIb30BaTh TaOJMIly COBMECTHOTO pACIpEACNEHUs [BYX CIIyYalHbIX  BEJIUYHMH
JUISL BBIACIICHUS PACIPEICIICHUS KaKIOM BEIMYMHBI, OIPENEICHUS HE3aBUCHUMOCTH
CIIy4allHbIX BEJINYMH;

CBOOOZHO ONIEPUPOBATH IOHATHEM MATEMATHUUECKOTO OKHUJAHUS CIy4alHON
BEJIMYMHBI (paclpelesieHns1), IPUMEHATh CBOMCTBA MAaTEMAaTHUECKOIO  OKUIAHMS
OpU pEIIeHWH 3a/1a4, BBIYHCIATH MaTEeMaTHUYeCKOe OKUIaHHEe OWHOMHAIBLHOTO H
reOMETPUYECKOTO PACIIPEACIICHHMI;

CBOOOJHO OMEpUPOBaTh MOHATHSIMH: JUCIEPCHs], CTAHIAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATH CBOWCTBA JUCIEPCUU CIyYalHOW BEIUYMHBI
(pacupeneneHus) IpU PELIEHUM 3a7ad, BBIYUCIATh AUCIEPCUI0 U CTAHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 M OMHOMHAIILHOTO pacCIpeeICHU;

BBIUUCIIATh BBIOOPOYHBIE XapaKTEPUCTUKU 110 JAHHOM BBIOOPKE M OLIEHUBATh
XapaKTepUCTHUKU  TIeHEepajJbHOW  COBOKYHMHOCTM  JI@aHHBIX 1O  BBIOOPOUYHBIM
xapakrepucTukaM. OLEeHUBaTh BEPOSITHOCTH COOBITMM M IPOBEPATH IPOCTEUIINE
CTaTUCTUYECKNE TUITOTE3BI, ITOJIb3YSACh N3YUEHHBIMU PACIIPEACICHUSAMM.
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10 knacc
HazBanue KommuecTtBo OcHOBHBIE BUJIBI ACSITETLHOCTH
OcHoBHOE cofiepKaHue
pazzena (TeMbl) 4acoB oOy4JaroImxcs
DneMeHThI Teopun rpadoB 3 ['pad, cBs3HBIM Ipad, NpecTaBICHUE [IpencraBasTh OOBEKTHI U CBA3U
3a/1a4¥ ¢ MOMOIIbIO Tpada. MEXIy HUMHU C TOMOIIbIO rpada,
Crenenb (BaJT€HTHOCTb) BEPILIHUHBI. HAXOJUTh MyTH MEXIY BEPIINHAMHA
[Tyts B rpade. Llenu u nukIib. rpada.
['padsl Ha mmockocTH. JlepeBo BoigensaTs B rpade nenu u HUKIbL.
CIIy4alHOT'0 3KCIIEpUMEHTA Ctpouthb 1epeBO MO OMUCAHUIO
CJIy4allHOTO OTIbITa, ONUCHIBATH
CiTy4yaiiHble COOBITUS B TEPMUHAX
JepeBa.
Pemiate 3a1aun ¢ moMoIIbIO
rpados
Cry4aiiHble OTIBITHI, 3 CiyyaiiHble 3KCTIEpPUMEHTHI (OIBITHI) Boigenste 1 onuchiBaTh

CITy4JaiiHbIe COOBITHUS U
BEPOATHOCTH COOBITUH

Y CITy49aiiHbIe COOBITHS. DJIEMEHTapHEIC
coObITHS (MCXO/1bI). BeposTHOCTH
ciy4aifHoro coObITusl. BepositHocTn
COOBITHI B OIIBITaX

C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU

CIIly4aiiHbI€ COOBITHS B CIIy4aliHOM
OIIBITE.

DopMyIMpPOBaTh YCIOBUS MMPOBEACHUS
CIIy4allHOT'O OTIBITA.

Haxoauth BeposiTHOCTH COOBITUI

B OINBITaX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMH UCXOJdaMU
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Onepauun

HaJ MHOKECTBaAaMH

1 COOBITHSIMU.
CrnoxeHHne U1 yMHOXXEHHE
BEPOSTHOCTEM.
VYcnoBHast BEpOSTHOCTb.
HezaBucumeble coOBITHS

[lepeceuenue, 00bEAMHEHUE MHOXKECTB
1 COOBITHH, MPOTUBOIIOJIOKHBIC
coObITHsl. DOpMyIIa CIOKEHUS
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCTb.
YMHOXKEHHE BEPOSATHOCTEM.

dopmyJia yCIOBHOW BEPOATHOCTH.
®opmyJia IOJHOU BEPOATHOCTH.
®opmyna baiieca. HezaBucumele
COOBITHS

Hcnonb30BaTh quarpaMmsl Jitiepa

U BepOAIbHOE OMHMCAHNE COOBITHIA
IIPU BBIMIOJIHEHUU OTlepalui

HaJT COOBITHUSIMU.

OueHrBaTh U3MEHEHNE BEPOSTHOCTEN
cOOBITUH TIO MEepe HACTYTICHHUS
JPYTUX COOBITUH B CIIy4ailHOM OTIBITE.
Pemwate 3a1aun, B TOM 4mclie

C UCTIOJIb30BAHUEM JIEpeBa CIIy4aHOTO
ombITa, HOPMYIT CIOKEHUS

Y YMHOKEHUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKH

KoMbOunatopHoe nmpaBuiio yMHOKEHUSI.
[lepectanoBku u dakropuain. Yucno
couetanuu. TpeyronsHuk [lackass.
®dopmyna 6uHoma HeroToHa

dopmyarpoBaTh U 10Ka3bIBATH
KOMOHMHATOpPHBIE (DAKTHI.
Hcnonb30BaTh MpaBmiIo YMHOXKEHHUS,
U3y4eHHbIE KOMOMHATOPHBIE (HOPMYIIBI
JUIS TIEPEUNCIICHUS SIIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHCJIE
3JIEMEHTAPHBIX COOBITHI B CITydyaliHOM
OTIBITE.

[Tonb3oBatbes hopmynoi u
TpeyroiabHUKOM Ilackans

JUISL OTIPE/ICTICHUS YUCIIa COYETAHUM.
[IpumensaTs popMyny OuHOMaA
Herorona nns mpeoOpa3zoBaHus
BBIpAKCHUH
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Cepuu nocienoBaTeabHbIX 5 bunapHbIi Cily4allHbINA OIIBIT Pa30uBath Cl10KHbBIE SKCTIEPUMEHTHI

ucnbelTanuii. Mcnpitanus (ucnpiTaHKe), yCIIeX U Heylava. Ha OT/ACJIbHBIE UCTILITAHUS.

bepuynnm. He3aBucnmble ucnblTanusl. Pemate 3amaun Ha mouck

CnyualiHbIH BBIOOD Cepust HE3aBUCUMBIX UCITBITAHUN BEPOSITHOCTEH COOBITHH B cCepru

13 KOHEYHOW COBOKYITHOCTH 1o nepBoro ycnexa. Cepus VCIIBITAHUM J10 TIEPBOTO YCIIEXa U
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu. B CEpUsIX UCIbITaHUN bepHyiuu,
CrnyyaitHblii BBIOOpP U3 KOHEYHOU a TAKXKE B OMBITAX CO CIIyYalHbIM
COBOKYITHOCTH. BBIOOPOM U3 KOHEYHON COBOKYITHOCTHU
[IpakTrueckas padota C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJICKTPOHHBIX (bakToB ¥ POpMYJ, B TOM YHUCIIE B XOI€
TabJIUIL MPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHIApPTHBIX (PyHKLINH
Ciy4daiiHble BETMYUHBI 14 Cnyuaitnas BenmmuuHa. Pactipenenenue | OcBauBaTh MOHATUSA: CIy4yalHas

U pacrpeaeneHus

BEpOSITHOCTEH. Jlnarpamma
pacnpenenenus. Onepanuun

HaJl CIIy4YaliHbIMU BEJTMYMHAMH.
IIpumeps! pactnpenenenuil. bunapHas
ciay4dainHas Benu4uuHa. [ 'eomeTpuyeckoe
pacn-penenenue. bunomuanbHOE
pacnpeneneHue. MaremMaTu4eckoe
0’KMJIAHUE CIIyYalHOW BEJINYMHBI.
CoBmecTHOE pacnpeeieHUue ABYX
CIIy4anHbIX BenuurH. HezaBucumeie
cilydaiiHble BelnuuHbl. CBOICTBA
MaTeMaTUYECKOTO OKUJAHUS.

BEJIMUMHA, pacrpeaeneHue, Tadbmuma
pacnpesenesus, iMarpaMma
pacnpeeseHusl.

HaxonuTh 3Ha4€HUs1 CyMMBI U
IPOM3BENICHUS CITyYaiiHbIX BEJTUUHH.
CtpouTs OMHapHBIE paCIIpeIETCHUS
10 ONMCAHUIO COOBITUH B CITydalHbIX
onbiTax. CTPOUTH U pacro3HaBaTh
reOMETPUYECKOE U OMHOMUAIIBHOE
pacnpeeneHus.

Pewate 3a1aun Ha BBIUKCIEHUE
MaTEMaTHYECKOTO OXKHUIAHNUS.
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Marematrnueckoe OxXuaaHne OMHAPHOU
CIIy4YaliHOM BEJIMYUHBI.
MaremaTnyeckoe 0KUIaHue
r€OMETPUYECKOr0 U OMHOMHAIIBHOTO
pacnpenenenui. Jucnepcus u
CTaHJAapTHOE OTKJIOHEHHME. Jlucnepcus
OMHApHOU CllydyallHON BEJIMYUHBI.
CBoiicTBa IUCIIEPCUN.
MaremaTuyeckoe 0KuJJaHue
MIPOU3BEACHUS U JUCIIEPCHSI CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYMH.
Jucnepcusi OMHOMUATLHOTO
pacrpenencHusl.

[IpakTuueckas pabora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOIUIL

CTpouTb COBMECTHBIE pACIPEICIICHHUS.
N3yuyath cBOMCTBAa MATEMATUYECKOTO
0KUJaHHUS.

Pemate 3a1aun ¢ moMomibr0
M3yYCHHBIX CBOKCTB.

[To nzydyeHHbIM (popMyJsiaM HaXOIUTh
MATEMATUYECKUE OKUTAHUS
CIIy4alHbIX BEJIMYMH, UMEIOLIUX
reOMEeTpUYECKOe U OMHOMUAIILHOE
pacrpeneneHus

OcBauBarh NOHATUS: TUCIIEPCHS,
CTaHJAPTHOE OTKJIIOHEHHE CIIy4YalHOU
BEJINYVHBI.

Haxonute nucniepento

10 paclpeIeICHHUIO.

N3yuars cBOMCTBA AUCTIEPCHUM.

[To n3ydenHbIM (popMysiaM HaXOIUTh
JTUCTIEPCHI0 OMHOMHAIIBHOTO
pacrpeneneHus, B TOM YUCIIE B XO/I€
MPaKTUYECKON PabOThI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34
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11 KJIACC
Hassanue Konunuectso OcCHOBHBIE BUJIbI JEATENBHOCTH
OcHOBHOE coepKaHue
pazjesna (TeMbl) 4acoB 00yUarIIMXCs
3aKOH OOJIBIINX YHCEN 5 HepagenctBo Uebniména. Teopema Pa30upath 10Ka3aTENBCTBA TEOPEM.

Yeoniméra. Teopema bepnaysu.
3axoH 60JbIIKX yucen. BeiOopoUHbIi
METO/1 UCCIIEIOBAaHUM.

[IpakTrueckas paborta

C UCIOJIb30BaHUEM BJIEKTPOHHBIX
TaOIUIL

OcBauBath BEIOOPOYHBIN METO]T
HCCJIEJOBAHMI, B TOM YHCJIE B XOJIE
MPaKTUYECKON PabOThI

DeMeHThl MaTeMaTH4YeCKOM
CTAaTUCTHUKU

['eHepanbHasi COBOKYIHOCTb U
city4aiiHas BbIOOpKa. 3HaKOMCTBO

C BEIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OueHka cpeJHero 1 IUCIEPCUn
reHepaabHON COBOKYITHOCTH

C TIOMOIIBIO BBIOOPOYHBIX
xapaktepucTuk. OLleHUBaHHE
BEPOATHOCTEN COOBITHIA 11O BHIOOPKE.
Craructuyeckas runotesa. [IpoBepka
MPOCTENIINX TUMOTE3 C TOMOIIBIO
CBOMCTB U3YYEHHBIX PACIIPECIICHUMN.
[IpakTuueckas padoTa

C HCTOJIb30BAHUEM DJIEKTPOHHBIX
TaOIUIL

OcBauBaTh MOHSATHS: TeHEpaIbHAs
COBOKYITHOCTb, BLIOOpKA, BLIOOPOYHOE
cpeaHee U BEIOOPOYHAS JUCIIEPCHS.
BbrauciiaTs BEIOOpOYHBIE
XapaKTePUCTHKHU U Ha UX OCHOBE
OILICHUBATh XapaKTePUCTHKHU
reHepabHON COBOKYITHOCTH.
OcBauBaTh IMOHATHS: CTATUCTHYECKAS
THIIOTE3A.

OreHUBaATh BEPOSITHOCTh COOBITHI U
IPOBEPSATH MPOCTEHIIINE TUITOTE3bI
Ha OCHOBE BBIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTHICCKOM
paboThI
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HenpepriBHbIE CcityyaliHbie
BEJIMYMHBI (pacipeieieHus),
MOKA3aTEeNIbHOE U
HOPMAaJIbHOE PacIpeaeeHus

[Iprmepsl HENPEPBIBHBIX CITyYaHHbBIX
BesnurH. OyHKIUSA ITIOTHOCTH
BEpOATHOCTH. PaBHOMEpHOE
pacnpenenenue. I Ipumeps! 3a1ay,
IIPUBOJAIINX K ITOKA3aTEIILHOMY

Y K HOPMaJIbHOMY PacCIIpeIEICHUSIM.
@yHKIMS IUIIOTHOCTH BEPOSITHOCTH
IIOKAa3aTeJIbHOTO PACIIPECIICHHUS.
@DyHKIMSA INIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO PACTIPEEICHUS

3HAKOMHUTHCS TTOHSITHSIMH:
HeNpepbIBHAS CcllyyaliHasl BEJIMUMHA,
HENPEPBIBHOE PACPEICIICHNUE,
(GyHKIHS TUIOTHOCTH BEPOSITHOCTH.
HaxoauTe BEpOSITHOCTH COOBITHIA
0 TaHHOU (QYHKITUU

MJIOTHOCTH.

3HAKOMHUTBCS C MOHATHIMHU:
MOKA3aTeIbHOE PACIIPEICIICHUE,
HOPMAJIBHOE pacipeeiCHUE.
BriaensaTe 1o onucanuio cirydanHbIe
BEJIMYMHBI, PACIIPEICIICHHBIE

T10 TTOKA3aTeJIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa36upate npumMepsl 3a1ad,
MPUBOASIIMX K OKA3aTEIIbHOMY
pacnpeeneHnuIo U K HOPMAJIIbHOMY
pacnpeaeaeHuo

Pacnpenenenune Ilyaccona

[TocnenoBaTrenbHOCTh OAMHOYHBIX
HE3aBUCHUMBIX COOBITHH.

[Ipumep 3amaun, npuBoAAIIEN

K pacupezenenuto [lyaccona.
[IpakTuueckas padoTa

C UCIOJIb30BaHUEM DJIEKTPOHHBIX
TaOIUIL

BriaensaTe 1o onucaHuio CIy4anHoro
OTIbITa BEJIMYUHBI, pACIpE/ICTICHHbIC

1o 3akony Ilyaccona.

Pemate 3a1auu, B TOM YUCJe B XO/€
MPAKTUYECKON pabOTHI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI 3JIEKTPOHHBIX
TaOIUIL
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CBs13b MEXy ClTy4YalHBIMU
BEJTUYMHAMU

KoBapuanus 1Byx ciiydailHbIX
BenuurH. Koadduiment koppensiumu.
CoBmecTHBIC HAOTIOCHUS IBYX
BeInurH. Bei00opouHbIil K03 PuireHt
Koppessiuuu. Paznuune Mexmay
JIMHEWHOM CBA3BIO0 U IPUYMHHO-
CJIEJICTBEHHOU CBS3bI0. JIMHeHas
perpeccus. [Ipaktuueckas pabora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

OcBauBaTh OHATHUS: KOBapHAaIHs,
KO3 GULIMEHT KOpPEAIIUN, JTMHEHHAS
3aBUCUMOCT.

OrieHNBATh XapaKkTep CBA3H MEKIY
CIIy9aliHBIMHU BEJTMIMHAMHM, UCXO/ISI
U3 TIPUPOJIBI TAHHBIX U BEIYMCIICHHBIX
XapaKTePUCTHK.

Hcnonp30Bath quarpaMMbl
pacceuBaHus 111 U300paKCHUS
COBMECTHOTO PacCEHBaHUS

TaHHBIX.

Haxoaute ko3 dunirieHTs ocu
ArarpamMmbl, B TOM YHCIIE B XOJI€
MPAKTUIECKON pabOThI C MPUMEHEHHEM
CTaHIAPTHBIX QYHKIIUH

O0o061Ienue u
CHUCTEMATH3AINS 3HAHUHI

11

[IpencraBienue JaHHBIX C TOMOIIIbIO
Ta0JIMIl U JUarpaMm, onucaTeabHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIYKCIICHUE BEPOSITHOCTEM
COOBITHI ¢ TpUMEHEHUEM (HOPMYIT U
rpauuecKux METOA0B
(koopiMHaTHAs TIpsiMast, IEPEBO,
nuarpamma Jitnepa), ciiydaiHble

IToBTOPATH U3yUYEHHOE U BBICTPAaUBaTh
CHUCTEMY 3HAHUU
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BEJINYMHBI U PACIIPEAEIICHUS,
MAaTEMATHYECKOE OKUAAHNE
CIly4aliHOW BEJIMYUHBI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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