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I[Inanupyemble pe3y/bTaThl

Ha vyriiy0JeHHOM YPOBHE

Beinyckauk Hayuutes B 10-11 knaccax: 1uist yCemHOro npoaoJKeHus
00pa30BaHMsI M0 CIIEHUATBLHOCTSM, CBS3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM
MaTeMaTUKH

BpIyCKHUK OJTYYHUT BO3MOKHOCTh HayunThes B 10-11 knaccax: mis
oOecrieyeHus: BO3MOXXHOCTHYCIIEITHOTO MPOJOJIKEHUsI 00pa30BaHUs 110
CIEHHUAIBHOCTSIM, CBA3aHHBIM C OCYIIIECTBICHUEM HAYYHOW U UCCIIEIOBATEIIbCKON
NESATEILHOCTH B 00JIACTU MATEMATUKU U CMEKHBIX HayK.

B cootBercTBUM ¢ DenepanbHbiM 3akoHOM «O0 00pazoBanuu B POy (cT.12 11.7)
OpraHu3aliy, OCYLIECTBISAIOMINE 00pa30BaTENbHYIO J€ATENbHOCTh, PEATU3YIOT
3TH TpeOOBaHUs B 00pa30BaTEIbHOM IIPOLIECCE C YUETOM HACTOSIIEH MPUMEPHOM
OCHOBHOM 00pa30BaTeNIbHOM MpOrpaMMbl Kak Ha OCHOBE yU4e€OHO-METOINYECKUX
KOMIIJIEKTOB COOTBETCTBYIOIIETO YPOBHS, BXOAAIINX B DeepaibHblil IepeyeHb
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu, Tak u C
BO3MOYKHBIM MCTIOJIb30BaHUEM UHBIX UICTOYHUKOB yueOHOU nHbopmaImu (yaeoHo-
METOMYECKHE NOCOOHs], 00pa30BaTENbHbIE MOPTAJIBI U CAUTHI U T.I1.)

[Ipu n3ydeHnn MaTeMaTUKX Ha YTri1yOJI€HHOM YPOBHE HPEIbABISIOTCS
TpeOOBaHMsI, COOTBETCTBYIOLIUE HAIIPABICHUIO «MaTeMaTHKa JUIs
poeCCHOHATIEHOM ESITEIBHOCTHY», BMECTE C TEM BBITYCKHHK TOJIy4aeT
BO3MOXKHOCTh U3yYUTh MAaTEMATHUKY Ha ropaszio 0osiee BLICOKOM YPOBHE, YTO
co3aacT GyHIaMEeHT JUIs JajbHEeHIIero cepbe3HOro N3y4eHHnss MaTeMaTHKU B BY3€.

[IpumepHbIe porpaMMbl COAEPKAT CPABHUTEIBHO HOBBIM JJIsI POCCUMCKOMN
HIKOJIBI pa3zaen «BeposSTHOCTh U cTaTUCTUKa», K 3TOMy pa3zieny OTHOCSTCS Takxke
CBEJICHUS U3 JIOTUKU, KOMOMHATOPUKHU U IpadoB, 3HAUUTEILHO BapbUPYIOILIKUECS B
3aBUCUMOCTH OT THIa MPOTPaMMBI.

Bo Bcex mpuMepHBIX MporpaMMax 00JbII0€ BHUMAHUE YIEISETCs TPAKTUKO-
OpUEHTHUPOBaHHBIM 3a7a4aM. OIHA U3 OCHOBHBIX II€JI€H, KOTOPYIO pa3padOTYUKU
CTaBWJIU NIepe] CO00M — cO3/1aTh MPUMEPHBIE IPOTPAMMBL, 1€ €CTh MECTO
MPUMEHEHUIO MAaTEMATUYECKUX 3HAHUU B )KU3HH.

[Ipu n3ydyeHnn MaTeMaTUKy OOJBIIOE BHUMAHUE yNIETSAETCA Pa3BUTHIO
KOMMYHUKATUBHBIX YMEHUH ((hOpMYyIUpPOBATH, ApTyMEHTUPOBATh U KPUTHUKOBATH),
(GhOpMHUPOBAHHIO OCHOB JIOTUYECKOTO MBIIIJIEHUSI B YACTH MPOBEPKU UCTUHHOCTU U
JIO’KHOCTH YTBEPKIEHUHN, MOCTPOCHUS MPUMEPOB U KOHTPIIPUMEPOB, LIETOYEK
YTBEPKICHUM, (HOPMYITUPOBKU OTPUIIAHHM, & TAKIKE HEOOXOAUMBIX U



JIOCTATOYHBIX YCJIOBHM. B 3aBUCMMOCTH OT ypOBHS pOrpamMMbl OOJIBIIIE WIH

MCHBIIIC BHUMaHUsA YACIACTCA YMCHUIO pa6OTaTB I10 AJITOPUTMY, MCTOJaM ITOMCKa

IrOpUTMa U ONPENICTICHUIO TPAHUI] IPUMEHUMOCTHU aJTOPUTMOB.
TpebGoBanus, chopmynupoBaHHbie B pazjeie «I eomeTpusi», B 0oJbiei

CTCIICHN OTHOCATCS K PAa3BUTHIO IIPOCTPAHCTBCHHBIX HpeI[CTaBJ'ICHI/Iﬁ )51

rpauIeCKuX METOJIOB, YeM K (POpMaTLHOMY OMHMCAHUIO CTEPEOMETPHICCKUX

¢dakToB.

J1eMeHThI TCOPUHA MHOZKECTB A MATEMATHYE€CKOM JJOTHKH

BbInyCKHUK HAYYHTCS:

CBOGOIHO ONEPUPOBATH! OHATHUAMU: KOHEYHOE MHOYKECTBO, JIIEMEHT
MHOKECTBA, OJIMHOKECTBO, IEPECCUCHUE, OOBETUHEHUE U Pa3HOCTh
MHOKECTB, YACIIOBBIE MHOXKECTBA HA KOOPAUHATHOU IIPSAMOM,
OTPE30K, HHTEPBAJ, IOJIYHUHTEPBA, IPOMEKYTOK C BBIKOJIOTON
TOYKOM, TpauUecKoe MpeCTaBICHUE MHOKECTB Ha KOOPAMHATHON
TTIOCKOCTH;

3a7]aBaTh MHOKECTBA MEPEUUCICHUEM U XAPAKTEPUCTUUECKUM
CBOMCTBOM,;

OIIEPUPOBATH ITOHATUSAMU: YTBEPKICHUE, OTPULIAHUE YTBEPKICHUS,
VICTUHHBIC U JIOXKHBIC YTBEPKICHUS, IPUUNHA, CIICICTBUE, YACTHBIN
Cily4yai 00IIEro yTBEepKIACHHUS, KOHTPIPUMED;

MPOBEPSTH MPUHAJIEKHOCTD JIEMEHTA MHOXECTBY;

HAXOJUTh NIEPECeUCHnE U 00bETMHEHNE MHOKECTB, B TOM YHUCJIE
MIPE/ICTaBIICHHBIX IPaQUUYECKH HA YUCIOBOM MPSAMON U Ha
KOOPJIMHATHOM TNIOCKOCTH;

MPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS 111 00OCHOBAHUS
VCTUHHOCTU YTBEPKIACHUM.

B noeceonesnou sxcusnu u npu uzydeHuu opyux npeomemos:

WCII0JIb30BAaTh YMCIIOBBIE MHOXKECTBA HA KOOPIMHATHOM MPSIMOM U HA
KOOPJAWHATHOW MJIOCKOCTH JIJISI ONTMUCAHUS PEAIBHBIX MPOILIECCOB U
SIBJICHUI;

! 3H€CL " Jajee: 3HaTb ONPEACJICHUC ITOHATHS, 3HATb U YMETb 000CHOBEIBATH CBOMCTBA (l'[pI/I3HaKI/I, €CJIM OHHU
CCTI)) TMOHATHSA, XapaKTECPU30BaATh CBA3U C APYT'UMHU NOHATUAMU, MIPEACTABIIAA OAHO IMOHATHUE KAaK YaCTh
OEJIOCTHOT'O KOMINJIEKCA, UCIT0JIb30BAaTh IIOHATHUE U €TI0 CBOIicTBa IIpyu NPpOBCACHNH paCCy)KﬂeHHﬁ,
J0Ka3aTeJIbCTB, pCIICHUU 3aJ1aY.



— IIPOBOJUTL JOKA3ATCIIbHBIC PACCYIKIACHHUA B CUTYALHUAX HOBCGI[HCBHOﬁ
JKW3HHU, IIPU pCIICHUMA 3aaa4 U3 APYTrUuX Npe€amMecTOB

BLIHyCKHI/IK MOJIYYUT BOSMOKHOCTD HAYIYUTLCHA

— Onepuposamsv NOHAMUEM OnpeoeleHuUs, OCHOBHLIMU UOAMU ONpedeieHUl],
OCHOBHBIMU BUOAMU MeEOPeM,

—  NOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMBA,

— 0Onepupoeamsv NOHAMUAMU CYEMHO20 U HECUeMHO20 MHONMCECMEA;

—  NpuMeHsamb Memoo MamemMamuyeckol UHOYKYuu 0Jisk NpO8eoeHUs
paccysicoeHull U 00Ka3ameibCme U npu peuleHuu 3a0at.

B nosceonesnou srcuznu u npu usyueHuu opyeux npeomemos:

—  UCNONIL308AMb MEOPEMUKO-MHONCECTNEEHHBLUL A3bIK U S3bIK T02UKU OJIS
ONUCAHUSL PEANbHBIX NPOYECCO8 U A6NEHULL, NPU PeuleHUU 3a0ay Opyaux
VUeOHbIX npeoMemos

Yucjia 1 BbIpaKeHUs

BbINyCKHUK HAYYHTCS:

CcBOOO/IHO ONEPUPOBATh MOHATUSMU: HATYPAJIbHOE YUCIIO, MHOXKECTBO
HaTypaJIbHBIX YHCEJI, LIEJI0€ YUCII0, MHOKECTBO LENbIX YHCEI, OOBIKHOBEHHAs
IpoOb, NecsiTHUHas APOoOb, CMEIIAHHOE YUCIIO, PAallMOHAIEHOE YHCIIO,
MHOKECTBO PAlMOHAJIBHBIX YHCEN, HPPALMOHAIBHOE YUCII0, KOPEHb CTENEHU 1,
JNEUCTBUTEIBHOE YUCIIO, MHOYKECTBO JIEUCTBUTEIBHBIX YHCEN, TEOMETPUIECKAS
WHTEPIIPETAlNs HATyPAJIBbHBIX, UENBIX, PAIUOHATIBHBIX, JEHCTBUTEIBHBIX
qucel;

NOHUMATb U OOBSICHATH PA3HUILY MEKIY MO3UIIMOHHON 1 HETTO3UIIMOHHOMN
CUCTEMAMU 3aIUCH YUCE;

NEePEBOIUTH YMCIA U3 OJTHOM CUCTEMBI 3aITUCH (CUCTEMbI CUMCIICHHS) B IPYTYIO;
JIOKa3bIBaTh U UCMOJIb30BATh NMPU3HAKH JEIIMMOCTH CYMMBbI U IPOU3BEICHUS
IIPU BBIITOJIHEHUY BBIYMCIICHUN U PELLICHUN 3a/1a4;

BBIIIOJIHATH OKPYIVIEHUE PALMOHAIBHBIX U HPPALMOHAIBHBIX YHACEII C 3a1aHHON
TOYHOCTBIO;

CpPaBHUBATH JEHCTBUTEIbHBIE YMCIIA PA3HBIMH CIIOCOOAMY;

yIOPSA0YNBATh YUCIIA, 3alIMCAaHHBIE B BUJE OOBIKHOBEHHOM U JECATUYHON
Ipo0Ou, Yrcia, 3aMMCaHHbIe C UCIOIb30BAHUEM apU(PMETHUECKOTO KBAIPATHOTO
KOpHsI, KOPHEH CTeneHu OoJIbIIe 2;

Haxoauth HO/[ u HOK pa3nbiMu crioco0aMu 1 UCMOJIB30BaTh UX MPHU PEIICHUN
3az1ady;

BBITNOJIHATH BBIYUCIIEHUS U peoOpa30BaHMsl BIPAKEHUHN, COAepKAIIUX
JNEWCTBUTEBHBIE YUCIIA, B TOM YHCIIE KOPHU HAaTYpaJIbHBIX CTEICHEN;



— BBITIOJHSATH CTAHAAPTHBIE TOXKACCTBEHHBIC MPEOOPa30BAHUS
TPUTOHOMETPUUECKUX, JTOTapU(PMUUYECKUX, CTETICHHBIX, HPPAIMOHAIBHBIX
BBIPAKCHUM.

B noeceonesnou yxcusHu u npu uzydeHuu opysux npeomemos:

— BBINOJHATH U OOBSCHATH CPABHEHUE PE3YJILTATOB BBIUMCICHUHN NpU
pEIICHUH MPAKTHYECKUX 3a/1a4, B TOM YMCJIe MPUOIMKCHHBIX BRIYUCICHUH,
WCITIOJIB3YsI pa3HbIC CITIOCOOBI CPAaBHECHHI;

— 3aMnuChIBaTh, CPABHUBATH, OKPYTJIATH YHCIIOBBIC JAHHBIC PEATbHBIX BEIUYNH
C MCTIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPEHUS,

— COCTaBIIATh U OIICHUBATH Pa3HBIMU CIIOCOOAMU YHUCIIOBBIE BBIPAXKEHUS MIPU
pelLICHUH MPAKTUYECKUX 3a7a4 U 3a]1a4 U3 JIPYyTruxX y4eOHBIX MTPEAMETOB

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHUThHCS:

—  C80DO0OHO ONEPUPOBAMb YUCTOBIMU MHONCECMBAMU NPU PEULEeHUU 3A0aY;

—  NOHUMAMb NPUYUHBL U OCHOBHbLE UOCU PACULUP CHUS YUCIOBbIX MHONCECME,

— 81ademb OCHOBHbIMU NOHAMUAMU MEOPUU OeTUMOCHU NPU PeuleHuU
CMAaHOApMHbIX 3a0ay

—  umemsv 6A308ble NPEOCMABLEHUSL O MHONCECMBE KOMNICKCHbIX YUCEIL,

—  CB0O00HO BLINONIHAMb MONCOCCMBEHHbBLE NPEOOPAZ0BAHUS
MPUSOHOMEMPUYECKUX, T02APUDMULECKUX, CHENEeHHbIX 8bIPANCEHU,

— enadems gpopmynoiu burnoma Hotomona;

—  NpUMEHAMb NPU peuleHuU 3a0ay meopemy 0 JUHEUHOM NPpedCmasieHuu
HO/;

— npumensams npu peutenuu 3a0ay Kumaiicxyo meopemy 06 ocmamxax,

— npumeHnams npu pewtenuu 3aoay Manyro meopemy Depma;

—  yMemb 8bINOJHAMb 3ANUCH YUCIA 8 NOZUYUOHHOU CUCTNEMe CYUCTIeHU,

—  NPUMEHAMb NPU peuleHuu 3a0ay MmeopemuKo-4uciosvle QYHKYUU. YUcio u
cymma denumeneil, hyukyuro dinepa,

—  NpuMeHsmb npu peuteHul 3a0ay yentvle Opoou,

—  NPUMEHAMb NPU peuteHuu 3a0ay MHO2OYIEHbL C OelCMBUMETbHLIMU U
yenvimu Ko3gguyuenmamu,

— g1ademb NOHAMUAMU NPUBOOUMbLI U HENPUBOOUMBLU MHOSOYULEH U
NPUMEHSAMb UX NPU peuleHuU 3a0ay;

— npumenams npu peuteruu 3a0ay OCHOBHYIO meopemy aneedpuol;

—  NpUMeHsmb NPpU peuleruu 3a0ay npocmetiwiue QyHKyuu KOMNIeKCHOU
nepemMeHHOlU KaK 2eoMempuyeckue npeoopaso8anuisl



YpaBHeHUS U HEPABEHCTBA
BbInyCKHUK HAYYHUTCSH:

—  CBOOOJHO OIEPUPOBATH MOHATUIMU: YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U HEPABEHCTBA, YPABHEHHE, SBIIAIOIIECECS CIEICTBUEM
JIPYroro ypaBHEHUs, ypaBHEHUS, PABHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE
npeoOpa3oBaHus YpaBHEHUMH;

—  pemath pa3Hble BUAbl YPABHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YUCJIIE
HEKOTOpbIE YpaBHEeHUs 3-i U 4-i cTeneHel, IpoOHO-paIlMOHANIbHBIE U
UPPALMOHAJIBHBIE;

—  OBJa/I€Tb OCHOBHBIMH THUIIAMU MOKA3aTENbHBIX, JIOTApUPMUIECKUX,
UppalMOHAIbHBIX, CTETICHHBIX YPABHEHHUI U HEPABEHCTB U CTaHAAPTHBIMU
METO/IAMM MX PEIICHUN U IPUMEHSATH UX MPU PELICHUH 3a/1a4;

—  IPUMEHATH TeopeMy besy K pelieHuIo ypaBHEHUN;

—  IpUMEHSTh TeopeMy Buera i penieHuss HEKOTOPbIX YpaBHEHUHN CTENEHU
BBIILIE BTOPO;

—  IOHMMAaTh CMBICII TEOPEM O PAaBHOCHJIBHBIX U HEPAaBHOCWIIBHBIX
peoOpa30BaHUsAX YPABHEHUM U YMETh UX JIOKA3bIBATh;

—  BJAJETh METOJAMU PELICHUs YPaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOJ pelIeHUsI U 00OCHOBBIBaTH CBOM BBIOOD;

—  HUCIOJIB30BaTh METOJl MHTEPBAJIOB /ISl PEIICHHs HEPABEHCTB, B TOM YHUCIIE
JPOOHO-PaLIMOHAJIBHBIX U BKJIIOYAIOIIMX B ce0s MPPallMOHATIbHBIE BHIPAYKEHUS;

—  pemiath anreOpanvyecKkue ypaBHEHHUsS] 1 HEPABEHCTBA U UX CUCTEMBI C
napameTpamu ajlreOpanyeckuM U rpapuuecKuM MeTOAaMHU;

—  BJAJAETh Pa3HBIMH METOAAMH JI0KA3aTEIbCTBA HEPABEHCTB;

—  pelIaTh ypaBHEHUS B LEJBIX YHCIIAX;

—  U300pa)kaTh MHOXKECTBA Ha MJIOCKOCTH, 33/1aBAEMbl€ YPABHEHUSIMH,
HEPaBEHCTBAMM U UX CUCTEMAaMU;

—  cBOOOJIHO MCIIOJIB30BATH TOKJIECTBEHHBIE IPEOOPA30BAHUS NIPU PEILICHUU
YPaBHEHUM U CUCTEM YPaBHEHUU

B nosceomnesnotl sicusnu u npu uzyuenuu opyaux npeomemos:

—  COCTaBJIATH U PEIIATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUN
3aJlay IPYyTrux y4eOHbIX IPEIMETOB;

—  BBINOJIHATH OLEHKY IPaBIONOA00Us PE3yIbTaTOB, MOTYyYaeMbIX MIPU
pPELIEHNN Pa3JIMYHbIX YPABHEHUN, HEPABEHCTB U UX CUCTEM IIPU PELICHUH 3a1a4
JIPYTUX Y4EOHBIX MPEIMETOB;



—  COCTaBJISITh M peulaTh YPaBHEHHS U HEPABEHCTBA C MapaMeTpamMu Npu
pelIeHnN 3a7a4 JPYTUX YYEOHbIX [IPEIMETOB;

—  COCTaBJISITh YPaBHEHHE, HEPABEHCTBO WIH UX CUCTEMY, OIIMCHIBAOLINE
pPEanbHYIO CUTYALMIO WY MIPUKIIAJHYIO 3a/1a4y, HHTEPIPETUPOBATH NOJIYYEHHBIE
PE3YIbTaTHI;

— HCIOJB30BATh IPOTPAMMHBIE CPEJICTBA IIPU PELIEHUN OTAEIBHBIX KJIACCOB
YpaBHEHUI U HEPABEHCTB

BbIlyCKHHUK MOJIyYUT BO3MOKHOCTh HAYYUTHCSH:

—  c80000HO onpedensimb Mun u 8blOUPams Memoo peueHus NOKA3AmebHbIX U
Jl02apu@mMuyecKux ypasHeHull u HepageHcms, UppayuoHaIbHbIX YPAGHEeHU U
Hepagencme, MpUu2oHOMempu4ecKux ypasHeHUul U HepageHCcms, ux CUCmem,

—  CB0000HO peuiams CUCHeMbl TUHEUHbIX YPABHEHULL,

—  pewiamsb OCHOBHblE MUNbL YPAGHEHUU U HEPABEHCME C NAPAMEemPaMU,

—  npumeHsamb npu peuwleHuu 3aoay Hepasencmea Kowu — bynsakosckoeo,
bepnynnu,

—  UMemb npedCcmasieHue 0 HepaseHCmeax Mexicoy CpeOHUMU CMeNneHHbIMU

DOyHKUUHA
BbIyCKHMK HAYYHTCH:

— BIAJETh MOHATUSIMU: 3aBUCUMOCTb BEJTMUMH, QYHKIUS, APTYMEHT U
3HaueHue (PYyHKIUHU, 00JIaCTh ONPEEICHUS U MHOKECTBO 3HAUYCHUM
GbyHKUMU, TpaQUK 3aBUCUMOCTH, TpaPuK QYHKINH, HYJIH QYHKIUH,
MPOMEKYTKH 3HAKONIOCTOSIHCTBA, BO3PACTAHUE HA YUCIOBOM ITPOMEKYTKE,
yObIBaHUE HA YUCIIOBOM MPOMEKYTKE, HANOOJIbIIIEe U HAUMEHbILIEE
3HaYeHHe (PYHKIIUU HA YHUCIIOBOM MPOMEXYTKE, epuoanyeckas QyHKIus,
NEepUOo, YeTHAS U HeueTHas: (QYHKIUU; YMETh IPUMEHSTh 3TH MOHATHUS TIPU
peuIeHny 3a1ady;

— BIAJETh MOHATHEM CTENEHHAs! (PYHKIIMS; CTPOUTD €€ TpaduK U yMETh
NPUMEHSTH CBOMCTBA CTEMEHHON (DYHKIUU MTPHU PELLICHUH 33]1ay;

— BIAJETh MOHATUAMM MOKa3aTeabHas QyHKIIHS, SKCIIOHEHTA; CTPOUTh UX
rpaduKy U yMeTh MPUMEHSTH CBOMCTBA MOKA3aTEIbHON (QYHKIMU TTPU
pELIECHNH 3a1aY;

— BJIJIETh MMOHATUEM Joraprupmuyeckas QyHKIUS; CTPOUTH ee rpaduk u
YMETh IPUMEHSTH CBOMCTBA Jorapu(pMuyecKoi GyHKINUU MTPU PEIICHUN
3aj1ay;



— BIAJCTh MOHATUSIMH TPUTOHOMETPHUUECKHE (PYHKINUU; CTPOUTH UX TpaduKu
U YMETb MPUMEHSTh CBOMCTBA TPUTOHOMETPUUECKUX QYHKIIUMA MPU
pELICHNH 33]aY;

— BJIQJIETh MOHATHEM oOpaTHasi QYHKIMS; TPUMEHSTh 3TO OHITHE MPU
pelieHnuy 3aau;

— TPUMEHSTH NPU PEIICHUHU 3a/1a4 CBONCTBA (DYHKIIHI: YETHOCTD,
MEePUOANYHOCTh, OTPAHUYEHHOCTH;

— TPHUMEHSTH NP PEUICHUHU 33]1a4 MPeoOpa3oBaHus rpa@uKoB QyHKIIMIA;

— BJaACTh NOHATHUAMHU YUCJIOBaAA IOCICAO0OBATCIIBHOCTD, apI/I(l)MeTI/I‘-IeCKaH )51
TCOMCTPHUUCCKAA ITPOIrPECCU,

— TPUMEHSTH NPU PEIICHUHU 3a/1a4 CBOMCTBA U IPU3HAKH apu(PMETHUECKOU U
F€OMETPUYECKOU IPOTPECCUM.

B nosceonegnotl scuznu u npu uzyuenuu opy2ux y4eOHolx npeomemos:

— ompenenarh no rpadukaM U UCTIOIb30BaTh JUIS PEIICHUS TPUKIIAIHBIX 3a]1a4
CBOMCTBA peAJIbHBIX MPOIIECCOB U 3aBUCUMOCTEN (HAMOOJIbIINE U
HAaMMEHBIIIME 3HAUYCHHUS, TPOMEKYTKH BO3pACTaHUS U YObIBaHUS QYHKIIUU,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, aCUMITTOTHI, TOUKHU TIeperuda, mepuos u
T.IL.);

— HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOMW MPAKTUUECKOMN
CUTYalluu;.

— Ompenenarh no rpadukaM MPOCTEUINE XapaKTEPUCTUKH TEPUOANIECKUX
MPOIIECCOB B OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAIHUOCBSI3U U Jp. (aMIUTUTY/IA,
MEePUOA U T.II.)

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHUThHCS:
—  81a0emb NOHAMUEM ACUMIIMONMbL U YMEMmb €20 NPUMEHIMb NPU PeUeHUU
3a0ay;

—  NpuMeHsmb Memoobl peuleHus: npocmeuux oughpepenyuanvbHulx
VPasHeHUll nepeo2co U 8Mopo20 NoOpsi0Ko8

JJIeMeHThl MATEeMaTHYEeCKOI0 aHaJIu3a

BbInyCKHUK HAyYHnTCH:
— BIAJETh MOHATHEM OECKOHEUHO YOBIBAIOIIAsi FeOMETPHUECKast IPOrpeccus
U YMETb IIPUMEHSATH €T0 MPU PEIICHUHN 3a1ayY;



IIPUMEHSITH JJIsl PELICHUS 3a[1a4 TEOPHIO IIPEAEIIOB;

BJIAJIETH MOHATUAMU O€CKOHEUYHO OOJIBIINE U OECKOHEYHO MaJIble
YHCIIOBBIE TIOCIICIOBATCIIBHOCTH U YMETh CPaBHUBATh OCCKOHEYHO
OoJIbIINE U OECKOHEYHO MaJble IMOCIEA0BATEIbHOCTH;

BJIAJICTh MOHIATUAMU: POU3BOJAHAS (DYHKIMH B TOUKE, POU3BOAHAS
byHKIINN;

BBIUUCIIATH IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIMM U UX KOMOUHAIIHI;
UCCIIEIOBATh (PYHKIIMKA HA MOHOTOHHOCTD U AKCTPEMYMBI;

CTPOUTH rpaUKU U MIPUMEHSATH K PELICHHIO 33/1a4, B TOM YHCJIE C
napameTpoM;

BJIAJETh OHATHEM KacaTelbHas K rpaduKky (GyHKIUU U YMETh IPUMEHSITh
€ro IpH peuIeHu! 3a/1ay;

BJIAJETh NOHATHIMU NEpBOOOpa3Has (yHKLHS, ONPEIeIECHHbIN HHTETpaL;
IpUMEHATH TeopeMy HbroTona—JIeliOHMIa 1 ee CIIeACTBUS ISl pEeLICHMUS
3a1ad.

B nosceonegnotl scuznu u npu uzyueHuu opyeux y4eOHulx npeomemos.

pelIaThb IIPHUKIAAHBIC 3a1a491 U3 6I/IOJIOFI/II/I, (1)I/IBI/IKI/I, XHUMHH, DKOHOMHUKH U

JIPYTUX TIPEAMETOB, CBSI3aHHBIC C UCCIICIOBAHUEM XapaKTEPUCTUK MTPOIIECCOB;

MHTEPIIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI

B]:IHyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYIHUTBLCH:

C80000HO llademb CIMAHOAPMHBIM ANNAPAMOM MAMEMAMULECKO20
aHanuza Ojisl BbIYUCTEHUSL NPOU3BOOHBIX (DYHKYUU OOHOU NepPeMEHHOU,
CB80000HO NPUMEHAMb ANNAPAM MAMEMAMUYECKO20 AHAIU3A OJIS
Uccne008anusi YyHKYuLl U NOCMpoeHus 2paguxkos, 8 Mmom Yucie
UCCIIe008AHUSL HA BbINYKIOCHb,

onepuposams NOHAMuUeM nepeoooPaAsHoOU OYHKYUU 015 pelleHus: 3a0ay;
061a0emb OCHOBHbIMU c8edeHusMU 00 unmeepane Horomona—Jletibnuya u
€20 npocmetiuuux NPUMEHeHUsX,

onepuposams 8 CMaHOAPMHuIX CUMYAYUSIX NPOU3BOOHBIMU BbICULUX
NOpAOKO8;

yMemvb NPUMEHAMb NPU PeueHul 3a0ay c80UCMEd HeNpepPbIBHLIX (DYHKYULL,

yMemb NPUMEHAMb NPU peuleHuu 3a0ay meopemul Beliepuwmpacca,



— yMemb 8bINOJHAMb NPUOIUICEHHBIE 8LIYUCTIEHUS (MemOObl peueHUs
VPaHeHUl, 8bIYUCTEHUS ONPeOeleHH020 UHMe2spaa);

—  yMemb NPUMEHAMb NPULONHCEHUE NPOU3BOOHOU U ONpedeleHH020 UHme2paa
K peulenuio 3a0ay ecmecmeo3HaHusl;

—  871a0emb NOHAMUAMU 8MOPAsL NPOU3BOOHAS, BLINYKIOCMb 2pagura yHKyuu
U ymems ucciedo8ams OYHKYUio Ha 8bINYKIOCHb

CraTucTHKa M TEOPUSI BEPOSITHOCTEM, JIOTHKA 1 KOMOMHATHPHUKA
BbInyCKHUK HAYYHTCS:

—  OIIEpUPOBATH OCHOBHBIMH OIHCATEIBLHBIMHU XAPAKTEPUCTUKAMH YHCIOBOTO
Habopa, MOHITHEM I'eHepaIbHAsi COBOKYITHOCTh U BBIOOPKOI U3 HEE;

—  OIEepHUpOBaTh MOHATUAMU: YaCTOTA U BEPOSATHOCTH COOBITHS, CyMMa U
IIPOU3BEJECHUE BEPOSITHOCTEN, BEIYUCIIATH BEPOSATHOCTH COOBITHII HA OCHOBE
IIOJICYETa YHCIIA UCXOMI0B;

—  BJAJEThb OCHOBHBIMU NOHATHUSAMU KOMOMHATOPUKH M YMETh UX MPUMEHSITh
IIPU PEILIECHUU 3a/1a4;

—  HUMETb IIPe/ICTaBICHHE 00 OCHOBAX TEOPUH BEPOSITHOCTEH;

—  HAMETh IPEACTABICHUE O JUCKPETHBIX U HEMPEPBIBHBIX CIIyYalHbIX
BEJIMYMHAX U PACIPEACIICHUAX, O HE3aBUCUMOCTH CIIy4YaliHbIX BEJINYNH;

- HMCTD IIPCACTABICHUC O MATCMATHYCCKOM OXKHNAAHHNH U JUCIICPCHUU
CHY‘-IEIﬁHBIX BCJINYHNH,

—  HAMETH IIPEACTABICHUE O COBMECTHBIX PACIPEAECIEHUAX CIydYalHbIX
BEJINYNH,;

—  TIOHUMAaTh CYTh 3aKOHA OOJIBIIMX YUCEN U BHIOOPOUYHOTO METO/Ia U3MEPEHUS
BEPOSITHOCTEN;

—  MMETh IMPEACTABIECHUE O HOPMAJIBLHOM PACHPEAECICHUN U TPUMEPaX
HOPMAJIBHO PACIPEAECICHHBIX CIIyYalHbIX BEJIMYUH;

—  HAMETh NPEACTABICHUE O KOPPEJSIUU CITyYailHbIX BEJIMYMH.
B noeceownesnou sxcusHu u npu uzydenuu opyeux npeomemos:

— BBIYMCJETH WJIK OCHUBATDb BCPOATHOCTHU COOBITHH B peanLHoﬁ KHU3HU,

— BBIOMpPATh METOBI IMMOIXOISIIETO IPEACTABICHHUS U 00Pa0OTKU TaHHBIX

BhInycKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:
—  uMemb npedCmasiieHue 0 YeHMpaibHOU NPeoebHOU meopeme;

—  umemb npedcmasienue o 6bl0OPOUHOM Kodppuyuenme Koppersiyuu u
JIUHEUHOU pecpeccuil;



—  umemb npedcmasieHue 0 CMamucCmuyecKux 2unome3ax u npogepke
CMAMUCMUYECKolU 2unomesbsl, 0 CIMAMUCUKe KpUmepusl u ee yposHe
3HaUUMOCIU;

—  umemb npedcmasieHue 0 C8A3U IMNUPUYECKUX U MEeOPemUecKux
pacnpeoeneHul;

—  uMemb npeocmasieHue 0 KOOUPOBaHuu, 080UYHOU 3aNUCU, 08OUYHOM
Oepese;

—  81ademv OCHOBHbIMU NOHAMUAMU meopuu epaghos (epagh, sepuuna, pedbpo,
cmenenb 8epuluHbl, NYMb 8 epaghe) u ymems npuMeHsIms ux npu peuleHuy 3a0ay,

—  umemb npedcmasieHue 0 0epedbix U ymems NPUMeHsms npu peuleHuu
3a0ay;

—  glademv NOHAMUEM C8AZHOCMb U YMeMb NPUMEHAMb KOMNOHEHMbl
CBAZHOCU NPU peleHUU 3a0al,

—  yMemb 0Cywecmeisimes nymu no pebpam, o6xoowvt pebep u sepuiun epapa;

—  umembv npedcmasieHue 00 UNEPOBOM U 2AMUTLIMOHOBOM NYMU, UMEMb
npeocmaeienue 0 mpyoHoCmu 3a0ayl HaxX0HCOeHUs 2AMUTbIMOHO8A NYMU,

—  glademv NOHAMUAMU KOHEUHblE U CUEeMHble MHONCECMBA U YMeMmb UX
NPUMEHAMb NPU PeuleHuu 3a0ay;

—  yMemb NPUMEHIMb Memoo0 MAMeMamuyeckol UHOVKYUU,
yMemyb npUMeHAmMb NPUHYUn /{upuxie npu peuienuu 3a0ay

TekcToBBIC 321241

BoInyCKHMK HAY4YHUTCH:

—  pemath pa3Hbl€ 3a7a4M MOBBIIIEHHON TPYAHOCTH;

—  aHAJIM3UPOBATh YCJIOBUE 33J]a4M, BHIOUPATh ONTUMAIBLHBIN METO]T PEIICHHUS
3aJlayy, pacCMaTpUBas pa3InuHbIe METObL;

—  CTpOUTbH MOJEIIb PEIICHUS 3aJ]a4H, IPOBOIUTDH JJOKA3aTEIIbHbBIE PACCYKACHUS
MIpU PEIICHUU 33/1a4U;

—  pewiatb 3aj1a4M, TpeOyromue nepedopa BapuaHTOB, IPOBEPKHU YCIIOBHIA,
BBIOOpPA ONTUMAILHOTO PE3YNIbTaTa;

—  aHAJIM3UPOBATh U MHTEPIPETUPOBATH IMOTYYEHHBIE PEHICHUSI B KOHTEKCTE
yCJIOBHUS 3a7]a41, BEHIOMPATH PEIICHUS, HE MPOTHBOPEYAIINE KOHTEKCTY;

—  TIEPEBOJUTH MPU PEIICHUH 3a/1a4u MH(HOPMAIIUIO U3 OAHOU (DOPMBI 3aITUCH B
JIPYTYIO, UCTIOJB3YsI IPU HEOOXOAUMOCTH CXEMBI, TaOJIUIIbI, TpaQUKH, THUarpaMMBbl.

B noeceonesnou xcusHu u npu uzydeHuu opy2ux npeomemos:

— peflaTb NPAKTHYCCKHUC 3ala4M U 3aJa41 U3 JPYTUX NpEaAMETOB



I'eomerpus

BbInyCKHUK HAYYHTCS:

—  BJaJeTh F€OMETPUYECKHUMHU MOHATUSIMHU IIPH PEIICHUH 33724 U POBEICHUN
MaTeMaTHYECKUX PaCCyKICHHIA;

—  CaMOCTOATEIBHO (hOPMYIUPOBATH OMPEEICHUS TEOMETPHUECKUX PUTYD,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAaX M MPU3HAKAX T€OMETPUUYECKUX PUTYp U
000CHOBBIBATh MJIM OIPOBEPraTh UX, 0000IATh I KOHKPETU3UPOBATh
pe3yabTaThl Ha HOBBIX KJaccax (puryp, mpoBOIUTH B HECIOKHBIX CITydasx
KJIacCU(pUKALMIO (PUTYpP MO Pa3IUYHBIM OCHOBAHUSAM;

—  HCCIEeN0BaTh YEPTEXKHU, BKIIIOUAsi KOMOUHAUU QUTYp, U3BIIEKATD,
UHTEPIIPETUPOBATH U MTPEOOPa30BHIBATH HHPOPMAIIUIO, TPEACTABICHHYIO HA
yeprexax;

—  pewiarhb 3aJla4yll FT€OMETPUUECKOI0 COJIEP/KaHuUs, B TOM YHCIIE B CUTYyalUsIX,
KOT'JIa QJITOPUTM PEUICHUsI HE CIEIyET SIBHO U3 YCIOBUS, BBIIIOJIHATh HEOOXOUMbIE
JUTS PEIICHUS 33]a41 JOTIOJIHUTEIbHBIC TIOCTPOCHUS, HCCIEA0BATH BO3MOXKHOCTh
IPUMEHEHHUS TeopeM B (pOpMyII IS pelieH s 3a/1a4;

—  yMeTh GOpMYyIUPOBATH U JIOKA3BIBATH TEOMETPUUECKUE YTBEPKIACHUS,

—  BJIQJICTh MOHATUSMHU CTEPEOMETPUU: NPU3Ma, NapajuleJenune, TupaMuia,
TeTpadp;

—  HWMETb MPEJICTAaBICHHUS 00 aKCHOMaX CTEPEOMETPHHU U CICJCTBUSIX U3 HUX H
YMETh IPUMEHSTH UX MPHU PEIICHUH 33/1a4;

—  YMEThb CTPOUTH CEYEHHS] MHOTOI'PAHHUKOB C MCIIOJIb30BAaHUEM Pa3IMUHbIX
METOJIOB, B TOM UHCJIE U METOJIa CJIEJIOB;

—  HMMETb MPEJICTABICHUE O CKPEIUBAIOLIUXCS MPSIMBIX B IPOCTPAHCTBE U
YMETh HaXOJIUTh YTOJ M PACCTOSIHUE MEXTy HUMU;

—  NPUMEHSTh TEOPEMBI O MAPAJICTBHOCTH MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE NIPU PEILICHUH 3a7ay;

—  yMEeTh INPUMEHSATh NapajuIeIbHOE MPOESKTUPOBAHUE ISl U300paKEHUS
duryp;

—  yMETh MPUMEHSTH NEPICHANKYIIPHOCTH MPSIMOH U TNIOCKOCTH TIPH
pelleHny 3ajay;

—  BJIQJCTh MOHATUSMHU OPTOrOHAIBHOE MPOEKTUPOBAHNE, HAKIIOHHBIE U X
MPOEKIINU, YMETh IPUMEHATh TEOPEMY O TpeX MEePHECHINKYISIpax MNPy PeIICHUH
3ajau;



—  BIJIQJETh MOHATUSMU PACCTOSIHUE MEXAY (PUTYpaMH B IPOCTPAHCTBE, OOIIHiIA
NEPIEHIUKYJIAP ABYX CKPEIIUBAIOLIMXCS MPSIMBIX U YMETh IPUMEHSATh UX IIPU
pEILIeHNN 3aj1ay;

—  BIJIQJICTh MOHATUEM YTOJ MEXKIY MPSIMON U TUNIOCKOCTBIO M YMETh MPUMEHSTh
€ro IpH peuIeHU! 3aady;

—  BJIQJCTh MOHATUSAMU JIBYTPAHHBINA yroJl, yrojl MEX]y MIIOCKOCTIMH,
NEPIEHUKYJIIPHBIE IUIOCKOCTH U YMETh IPUMEHSATh UX IPU PELLICHUH 33/1a4;

—  BIIQJICTh MOHATUSAMU MPU3Ma, TApaJUIeTCIHIe]l U MPUMEHSATh CBOMCTBA
napajuieienune1a Mpy pereHny 3a1ay;

—  BJIQJICTh MIOHATUEM NPSMOYTOJIBHBINA NapajuIeIeIUNe] U IPUMEHATh €ro Ipu
pelIeHNH 3a/a4;

—  BJIQJICTh MOHATUSAMU NHpPaAMUA, BUJbI IUPAMUL, SJIEMEHTHI IPABUIILHOM
MUPAMUJIBI 1 YMETh IPUMEHSITh UX MPHU PEIICHUH 3a/1a4;

—  UMETh IIPECTABICHUE O TeopeMe Diliepa, MPaBUIbHBIX MHOIOTPaHHUKAX;

—  BJIQJCTh MOHATUEM IUIOIIAN IOBEPXHOCTEW MHOTOTPAaHHUKOB U YMETh
MPUMEHSATD €r0 MIPH PEIICHUH 3a7ad;

—  BJAJETh NOHATHUSIMHU TeJla BpalleHus (LWINHIpP, KOHYC, ap U cdepa), ux
CEUEHUs1 U YMETh IPUMEHATDH UX MPHU PELICHUHN 3a]1a4;

—  BJIQJICTh MOHATUSMU KacaTelIbHbIE MPSMBIE U IUIOCKOCTH U YMETh
IPUMEHSATD W3 NP PEIICHUN 3a]1aY;

—  HWMETb MPE/ICTABICHHS O BIUCAHHBIX U OMMCAHHBIX chepax u yMeTh
NPUMEHATDH WX TP PEIICHUH 3a]1aY;

—  BJIQJCTh MOHATUSAMHU 00BEM, 00bEMbl MHOTOI'PAaHHUKOB, TEJ BPALLEHUS U
OPUMEHATDH UX MPHU pELIeHUH 3a]1aY;

—  UMETh IPEICTABICHHUE O Pa3BEPTKE UMIMHAPA U KOHYyCA, IO
MOBEPXHOCTH IIHIIMHAPA U KOHYCa, YMETh MPUMEHSATh UX MPH PEIICHUN 33]1aY;

—  HUMETb [PEeJICTaBICHHE O IO chephl U YMETh MPUMEHSTH €r0 MPU
pellleHnu 3ajady;

—  yMEeTh pemiath 3a/1a4i Ha KOMOWHAIIMH MHOTOTPaHHUKOB U TEJ BPAILCHUS;

—  UMETb IPEICTABICHHUE O OJJOOMH B MPOCTPAHCTBE U YMETh PEIIATh 3a4a4U
Ha OTHOIICHHE 00BEMOB U IIJIOIIAJICH MOBEPXHOCTEH IMOJOOHBIX (DHUTYD.

B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

— COCTAaBJIATH C UCMOJIb30BAaHUEM CBOWMCTB T€OMETPUUYECKUX (PUTYP
MaTeMaTUYECKUE MOJEIIN IS PEIIEHUS 3a1a4 IIPAKTHYECKOr0 XapaKkTepa u
3a/1a4 U3 CMEKHBIX TUCIUIIINH

— HCCJIEAO0BATh MOIYYEHHBIE MOJEIN U UHTEPIIPETUPOBATD PE3YIIbTAT



BLIHYCKHI/IK INOJYYHUT BO3MOKHOCTb HAYYUTDLCH:

umems npeocmasierue 06 aKCuOMamuieckom memooe,

61ademsb NOHAMUEM 2eoMempuiecKue Mecma modex 6 nNpoCmpaHcmee u
YyMemsb NPUMEHAMb UX Ol peuleHUs 3a0ay;

yMemyb npuMeHamy OJisl peuleHuss 3a0ay cOUCMEa NIOCKUX U 08Y2PAHHBIX
Yelo8, mpexepanHozo yaid, meopemvl KOCUHYCO8 U CUHYCO8 OJis
MpexcpaHHo20 yena,

enadems NOHAMUEM NEPREHOUKYIAPHOE CedeHle NPU3MbL U YMemb
NPUMEHAMb €20 NPU peuleHuly 3a0ay,

umemsv npedcmasieHue 0 080UCMBEHHOCMU NPABUTbHBIX MHO20CPAHHUKOS,
61ademsb NOHAMUAMU YEHMPATIbHOE U NAPAJLeNIbHOe NPOEeKMUPOBaHUe U
APUMEHAMb UX NPU NOCMPOEHUU CeYeHUll MHO202PAHHUKO8 MEemOOOM
npoeKyuu,

uUMemb npedcmasieHue o0 pazeepmrke MHO202PAHHUKA U Kpamyatiuem nymu
Ha NOBEPXHOCU MHO202PAHHUKA,

uMemv npedcmasieHue 0 KOHUYEeCKUX CeUeHUsIx,

uUMemyb npedcmasieHue 0 Kacarowuxcs cghepax u KomMouHayuu mei
8paujenus u ymens npUMeHsIms ux npu peueruu 3a0ay;

NPUMEHAMb NPU peuteHuu 3a0a4 GopMyry paccmosnus Om mouku 00
NIIOCKOCIU;

61a0emsb pa3HbIMU CNOCOOAMU 3A0AHUSA NPAMOU YPABHEHUAMU U YMemb
NPUMEHAMb NPU peulenuy 3a0ay;

NPUMEHAMb NPU peulenuy 3a0a4 U 00Ka3ameibCmee meopem 6eKmopHbili
Memoo u Memoo KOOpPOUHam;

umems npedcmasierue 06 aKkcuomax oovema, NPUMeHsmsb hopmynbl
00beM08 NPAMOY20/1bHO20 NApalieienunedd, NPU3mMsl U NUPAMUOb,
mempas’opa npu peueHuu 3a0ay;

NPUMEHAMb MeopeMbl 00 OMHOWEHUSX 00bEeMO8 NPU peueHuY 3a0a4,
NPUMEHAMb UHMe2pal OJisl BLIYUCTEHUS 00bEMO8 U NO8epXHOCIell mell
8paujenus, 8bIYUCIEHUS NI0WAOU Chepuyeckozo nosica u 00vema waposozo
ClosL,

uMemyb npedcmasieHue 0 0BUNCEHUSX 8 NPOCMPAHCMEE. NAPAJLIeTbHOM
nepeHoce, CUMMEMpPUU OMHOCUMENLHO NIOCKOCMU, YeHMPATbHOU
cummempuu, N08Opome OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUL,
yMemb NPpUMEHAMb UX NPU peueHuu 3a0ad,

umems npeodcmasierue o niowaou OpmMo2OHAILHOU NPOEKYUU,

uMemyv npedcmasieHue 0 mpexepaHHoM U MHO202PAHHOM yelle U NPUMEHSAMb
CBOUCMBA NIOCKUX Y2TI08 MHO202PAHHO20 Vella NPU peueHul 3a0ay,



uMemyv npedcmasieHus 0 npeodopas’06aHuL NOOOOUs, 20MOMemMuUY U ymems
NPUMEHSAMb UX NPU peuleHUU 3a0ay;

ymembv peulamos 3a0a4u Ha NJI10CKOCMU Memooamu cmepeomempuu,

— yMemb npuMeHAmb opMybl 005eM08 Npu peueHuu 3a0a4

BekTOpbI M KOOPAUHATHI B MPOCTPAHCTBE

BbInyCKHUK HAYYHUTCSH:

— BJIAJACTH MMOHATHAMU BCKTOPBI U UX KOOPAWHATEI,

— YMCTDb BBIIIOJHATH OIICpaliiy HaJl BEKTOpaAMU;

— HCIIOJIB30BAaTh CKAJIPHOC IIPONU3BCACHNUC BCKTOPOB IIPHU PCIICHHUU 3a1a4,

— TMPHUMEHTHh YPaBHEHHE IIIOCKOCTH, POPMYITY PAaCCTOSHUS MEX]Ty TOUKaMH,

ypaBHeHUe cepbl Ipy PEIICHUH 33/1a4;

— IMIPUMCHATH BEKTOPLI 1 METOA KOOPAMHAT B IMIPOCTPAHCTBE IIPU PCIICHUMN 3a1a4

BI:IHyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYIHUTLCH:

Haxooums 06vem napaiieirenuneoa u mempal’opa, 3a0aHHbIX
KOOPOUHAMAMU CBOUX BEPULUH,

3a0a8amo NPAMYIO 8 NPOCMPAHCNEE;

HAXo0ums paccmosinue om mouku 00 NIOCKOCMU  cucmeme KOOpOUHam,
HAxXo0ums paccmosinue mexcoy CKpewusarowuMucs NPAMsLMu, 3a0aGHHbIMU
8 cucmeme KOOpOUHaAm

HUcropust MaTeMaTHKHU

BbInyCKHMK HAYYHTCH:

MMETh MPE/ICTaBICHUE O BKJIAJIC BBIIAIOIIUXCSI MAaTEMaTUKOB B Pa3BUTHE
HAYKU;
MOHUMATh POJIb MATEMaTUKU B pa3BUTHH Poccun

MeToabl MATEMATHKH

BbInyCKHMK HAYYUTCH:

UCII0JIb30BAaTh OCHOBHBIE METO/IbI I0Ka3aTeIbCTBA, IPOBOJIUTH
JTOKAa3aTeNbCTBO U BBIIOJIHATH ONPOBEP)KEHHUE;

IPUMEHSTh OCHOBHBIE METO/IbI PELLICHUSI MAaTEMaTHYECKHX 3a7a4;

HAa OCHOBE MAaT€MaTUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE XapaKTePU30BaATh
KpacoTy M COBEPILIEHCTBO OKPY’KAOIIEr0 MUPA U IPOU3BEIEHUI UCKYCCTBA;
NPUMEHSTH MPOCTENIINE TPOTrPAMMHBIE CPEICTBA U AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEILIEHUU MAaTEMAaTUYECKUX 3a/1ay;



— IIOJIB30BATHCS MMPUKIIAAHBIMU ITPpOrpaMMaMi U IIPOrpaMmMaM CUMBOJIbHBIX
BBIYHCJICHUI JJI1 UCCIICAOBAaHUA MaTEMAaTHYICCKUX 00BEKTOB

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:
—  NpUMeHAMb MamemMamuyecKue 3HAHUA K UCCIe008AHUI0 OKPYIHCAIOULe20
mupa (mMooearuposarue uzu4ecKux npoyeccos, 3a0ayu IKOHOMUKU)

JInuHoCTHBIE, MeTaNPeIMeTHbIE U MPeAMETHbIE Pe3yJIbTAThl 0CBOECHHS
coJleprKaAHNS
Kypca ajiredpbl M HayaJja anajausa, reomerpum 10-11 kiaacca
JInuHOCTHBIE pPe3y/IbTAThI:

1. BocnuTaHUE POCCUNCKOW IPaKIaHCKOW UIEHTUYHOCTHU: MaTPUOTU3MA,
yBaxkeHUs! K OTEUeCTBY, OCO3HAHUS BKJIaJ]a OTEUECTBEHHBIX YUCHBIX B
pa3BUTHE MUPOBOU HAYKU;

2. (opmMupoBaHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

3. OTBETCTBEHHOE OTHOIIECHUE K 00YUEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOPa3BUTHUIO Ha MPOTHKEHUU BCEH JKU3HU; CO3HATEILHOE OTHOILICHHUE K
HEIPEPHIBHOMY 00Pa30BaHUIO KaK K YCIOBHIO YCIEIIHON POodecCHOHaIbHOM
1 OOIIIECTBEHHOM AEITCILHOCTH,

4. oco3HaHHBIN BBIOOp Oyayiel npodeccnoHanbHOM AeATEILHOCTH Ha 0ase
OPUEHTUPOBKHU B MUpe npodeccuii u npodhecCUOHATIBHBIX MPEANOUYTCHUI;
OTHOIIICHUH K NMPOheCCUOHAIBHOU JIEITEIbHOCTH KaK K BO3MOKHOCTH y4aCTHS
B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX U
oOl1IeHAIIMOHATBHBIX MP00JIeM; (GOPMUPOBAHUE YBAKUTEIHHOTO OTHOIICHUS K
TPyay, Pa3BUTHE ONbITA YYACTHS B COLIMATILHO 3HAYUMOM TPYIE;

5. ymeHue KOHTPOJUPOBATh, OIEHUBATH U aHAJTU3UPOBATH MIPOLIECC U PE3YNIHTAT
y4eOHOM M MaTEMaTHUUECKOMN AeATEIbHOCTH;

6. ymMeHue ynpaBlATh CBOCH MMO3HABATEIBHON JESTEIHHOCTHIO;

7. yMeHHE B3aUMOJIEHCTBOBATh C OJHOKJIACCHUKAMHU, IEThMHU MJIAIIETO BO3pacTa
Y B3POCJIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-

HCCHGHOB&TCHBCKOﬁ, HpOGKTHOﬁ H JpYyTuX BUAAX ACATCIbHOCTH,



KPUTHUYHOCTh MBIILJICHUS, THUIIUATUBA, HAXOTYUBOCTh, AKTUBHOCTh MPHU
pEelIeHNN MaTeMaTUYECKUX 3aay.

MeTtanpeaMeTHblIe pe3yJbTAThI:
YMEHHE CaMOCTOSITEILHO ONPEETSATh 1IEJI CBOCH S TEIbHOCTH, CTABUTH U
dbopmynupoBaTh 1 ceOsi HOBBIE 3a7a4M B yueOe;
YMEHHE COOTHOCUTH CBOM JIEVCTBHUSA C IUNIAHUPYEMBIMH PE3YyJIbTATAMM,
OCYULIECTBJISATh KOHTPOJIb CBOEH JESITEIIbHOCTH B IIPOLIECCE TOCTHKEHHUS
pe3ynbTaTa, ONpeAesaTh CIOocOObl ICUCTBUI B paMKax MPeI0KEHHbIX
YCIIOBHI U TPEOOBaHMI, KOPPEKTUPOBATH CBOM ICUCTBUS B COOTBETCTBHH C
M3MEHSIONIENCS CUTYallUEeH;
YMEHHE CaMOCTOSITEIbHO NPUHUMATh PELICHUS, IPOBOJUTH aHAJIN3 CBOEH
NEATEIIbHOCTH, MPUMEHSITh Pa3JIMUHbIE METO/IbI TO3HAHUS,
BJIaJICHUE HaBbIKAMU MTO3HABATENILHOM, Y4eOHO-UCCIE0BATEILCKON U
MIPOEKTHOM JEATEIIbHOCTH;
dbopmMupoBaHUE MOHITUIHHOTO allapara, yMEHHs CO371aBaTh 0000IICHUS,
yCTaHaBJIMBATh aHAJIOTUH, KJIACCU(UIIUPOBATH, CAMOCTOSATEIHLHO BHIOUPATh
OCHOBAHUS U KPUTEPHUU JJIsI KJIacCUuPUKALINY;
YMEHHE YCTaHABIMBATh NPUUHMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccy X IeHre, yMO3aKIIOUEHHUE U JI€J1aTh BHIBOJBL;
dbopMupoBaHUE KOMIIETEHTHOCTH B 00JIACTH UCTIOB30BaHUS HHGOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;
YMEHHE BUJETh MAaTEMaTHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYyalluu
B JIPYTUX JUCHUIUIMHAX, B OKPYXKAIOIICH XKU3HH;
yMEHUE HAXOJUTh B PA3JIMYHBIX HCTOYHUKAX WH(HOPMAIIIIO, HEOOXOIUMYIO
JUJISL pEIICHUsI MaTeMaTUYECKUX 3aj1a4, U MPEJICTABIIATh €€ B MOHITHOU hopme,
MPUHUMATh PEIICHUE B YCIOBUIX HETIOTHON MU U30BITOYHOM, TOYHON WITH

BEPOSITHOCTHON MH(DOpMAITUH;

10.YM€HI/IG INOHUMATDb M UCIIOJIL30BATh MATEMATHUUYCCKUEC CPCACTBA HATTIAAHOCTHU

(rpaduku, TaOIUIIBI, CXEMBI) JJI WJUTFOCTPAINH, UHTEPIIPETAIIHIH,

apryMeHTAIlUY;



11.ymMeHHe BBIIBUTATH TUIIOTE3HI MPU PEIICHUH 3a]1a41, TOHUMATh
HEOOXOMMOCTb UX MPOBEPKH;

12.moHMMaHNE CYITHOCTH ATOPUTMHUYECKHX MPEIIHCAHUIA U YMEHUE
JICCTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM AJITOPUTMOM.

IlpenmeTHBbIE Pe3yabTATHI:

1. oco3HaHME 3HAYCHUSI MATEMATUKH JUISI TOBCETHEBHOM JKU3HH YETIOBEKA;

2. TpeACTaBJICHHUE O MATEMAaTUYECKOI HayKe KaK cepe MaTeMaTHIECKOU
JESTENbHOCTH, 00 JTarax ee pa3BUTHs, O €€ 3HAUUMOCTH JIJISl Pa3BUTHUS
UBUIIN3AIAY;

3. yMEHUS ONUCHIBATH SBJICHUS PEATbHOTO MUpPa HA MAaTEMATUICCKOM SI3bIKE;
NPEICTAaBICHUS O MATEMATUYECKHUX MOHATHIX M MAaTEMATUYECKIX MOJEISAX KaK
0 Ba)XKHEUIIIEM HHCTPYMEHTAPHUH, TTO3BOJISIONIMM OIUCHIBATh U U3y4aTh pa3HbIe
IPOIIECCHI U SBJICHUS;

4. mpencrapieHre 00 OCHOBHBIX MOHSATHUSX, HIIEAX U METO/IaxX aureOpsl U
MaTeMaTH4IecKOTo aHaJIm3a;

5. mpezacrTaBieHUE O IPOIleccax U SBICHUSAX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pEAIbHOM MHUpE, 00
OCHOBHBIX MOHSATHUSIX DJIEMEHTAPHON TEOPUN BEPOSTHOCTEH; yMEHUE HAXOIUTh
¥ OIICHUBATH BEPOSTHOCTH HACTYIUICHUS COOBITHIA B TIPOCTEHIIINX
NPaKTUYCCKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKHU CITyJaiiHBIX BEJIMYUH;

6. BiageHHe METOAAMHU AOKA3aTeIbCTB U AITOPUTMOB PEIICHHS; YMEHHE UX
PUMEHSTh, TPOBOIUTH JTOKA3aTEIbHBIC PACCYKICHUS B XOJIE PEIICHUS 3a/1a4;

7. TPaKTUYECKH 3HAYMMbIC MATEMATUYCCKHE YMEHUS M HABBIKH, UX IPUMCHCHHE
K PELICHUIO 33]1a4, TPEATOJIAraloIIue YMEHHUS:

® BBINOJHATH BEIYHUCIICHUS C ICHCTBUTEIIBHBIMHA U KOMITJICKCHBIMU
YHCIIAMU;

® pemiath paoHANbHbIC, UPPAIIMOHAIILHBIE, TOKA3aTeNIbHbIC, CTEIICHHBIC
Y TPUTOHOMETPUYECKUE YPABHEHUS, HEPABCHCTBA, CUCTEMbI YPaBHEHUH

Y HEPABEHCTB;



® pelaTh TEKCTOBBIE 33/1a4U apu(PMETUIECKUM CIOCOO0M, C TOMOUIBIO
COCTABJICHHUsI U PELLICHNS] YPABHEHUN U HEPABEHCTB;

® JCIOJb30BaTh AIreOpandyecKuil A3bIK JIJIsl ONMCAHUS PEIMETOB
OKPY’aIOIEro MUpa ¥ CO3AaHUE COOTBETCTBYIOIIMX MAaTEMaTHYECKUX
MOJICIICH;

® BBINOJHATH TOX/JIECTBEHHBIE TPEOOPA30BAHUS PALIMOHAIBHBIX,
UPPALMOHAIBHBIX, CTEIICHHBIX, [IOKA3aTEIbHbBIX U TPUTOHOMETPUYECKHUX
BBIPAKEHN;

® BBIIIOJIHATH OIlEpalMU HaJl MHOXXECTBAMU;

® JCCIIEOBaTh (DYHKLNHU C IOMOILBIO TPOU3BOIHOM U CTOUTDH UX IPAQUK;

® BBIUUCIATH IJIOWAAN (PUTYp U 0OBEMBI TEJI C IOMOILBIO OIIPEIETICHHOTO
WHTETpania;

® [IPOBOJIUTH BBIYMCIICHUS CTATUCTUYECKUX XAPAKTEPUCTUK, BBIYUCISATh
IpUOIMKEHHBIE BBIYHUCIICHMUS,

¢ pcmarTrb KOM6HHaTOpHBI€ 3agaduu

Conep:xanue

10 kaacce

Auredpa
YucuaoBbie pyHKIMHU
Omnpenenenue GyHKIMH, CIIOCOOKI €€ 3a7aHusi, cBocTBa GpyHKIUi. O6paTHas
byHKIHS.
Tpuronomerpuyeckue GyHKIHU
Hucnosas OKpyKHOCTb. JUIMHA IyT¥ €UHUYHON OKPYKHOCTHU. Uuncnosas
OKPY’KHOCTbh Ha KOOPJAUHATHOW MIIOCKOCTH. CUHYC U KOCUHYC. TaHreHe U

KoTaHTeHC. Tpuronomerpudeckue GyHKIIUA YUCIOBOTO apTyMEHTA.



Tpuronomerpruueckne PyHKIIUN YIIIOBOTO apryMenTa. GopMyIibl IPUBEIACHUS.
dyHKIUSA y=sin X, €e CBOMCTBA U rpaduk. OYyHKIUSI y=cos X, €€ CBOWCTBA U
rpaduk. [lepronuunocts QyHKIMM y = sin x, y= cos x. [locTpoeHue rpaduka
bynkuuit y=mf(x) u y=f(kx) mo u3zBectHOMY Tpaduxy

bynkiun y=f(X). ®yHkuun y=tg x K y = ctg x, UX CBONCTBa 1 rpauKH.

TpuroHomerpuyeckne ypaBHeHHUs!

[IepBbl€ PEACTABICHHS O PEIICHUH TPUTOHOMETPUUYECKUXYPaB-HEHHUIA.
Apkkocunyc. Perienue ypaBHeHus COS t= a. Apkcunyc. Perienue ypaBHeHus Sin
/= a. ApKTaHT€HC U apKKOTaHIeHc. Pemenue ypaBHennii tg x = a, ctg X = a.
[IpocTenmme TPUroHOMETPUYECKUE ypaBHEHHUsI. [[Ba MmeToa peleHus
TPUTOHOMETPUYECKUX YPABHEHHUI: BBEICHUE HOBOM NIEPEMEHHON U PA3JIOKEHHE HA
MHOXUTeNU. OTHOPOIHBIE TPUTOHOMETPUUECKNE YPABHECHHUS.

IIpeoGpa3oBaHue TPUTOHOMETPHUYECKHUX BHIPAKCHUM
CHHYC ¥ KOCUHYC CYMMBI U pa3HOCTH apryMeHTOB. DOpMyJIbl IBOMHOIO
aprymenTta. ®opmyinsl noHnxkeHus creneHu. [IpeoOpa3zoBanue cymm
TPUTOHOMETPUUYECKUX (PYHKIMI B ipousBeaeHue. [IpeodpazoBanue npon3BeaecHui
TPUTOHOMETPUUECKUX (PYHKIUI B CYyMMBI.

IIpousBoanas

OrnpeneneHue YUCIOBOM MOCIEIOBATEIIBHOCTH U CIIOCOOKI ee 3a1anusi. CBoiicTBa
YHUCJIOBBIX MIOCIEA0BATEILHOCTEN.
Omnpenenenue npenena nocaeaoBaTebHOCTH. CBOWCTBA CXOASIIMNXCS
nocJeaoBaTeIbHOCTEN. Boluncnenue npeaenos nocieaoparenbHocTel. CymMmma
OECKOHEYHON T€OMETPUUYECKOM MPOrPECCUH.
[Ipenen dynkuum Ha 6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupanienue
aprymenTa. [Ipupanienue pyHkuuu.
3agauu, MPUBOISIIME K IMTOHATHIO ITPOU3BOIHON. OnpeiesieHne MpOru3BOJHOM.
AnTOpUTM OThICKaHMsI Ppou3BoHON. Dopmynsl nuddepenimpoBanus. [IpaBuna
muddepennupoBanus. Huddepennmpopanue pyHkiuu y = flkx+ m).
VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUU. AJTOPUTM COCTABIICHUS
ypaBHEHUS KacaTelbHOM K rpaduKky QyHKIUU y = f(X).
[IpumeHeHne mpou3BOAHOM Il UcclieqoBaHus (DYHKIIMI HA MOHOTOHHOCTD U
skcTpeMymsbl. [locTpoenue rpadukoB ¢pyHkumii. [I[pumenenne npou3BoAHON IS
OTBICKAHMS HAMOOJIBIINX U HAUMEHBIIUX 3HAYEHUI BEJIHYUH.
Oo606maromee nopropenue (114)

I'eomerpus
IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE



OCHOBHBIE OHATHS CTEPEOMETPUH (TOUKA, PSMAast, IJIOCKOCTh, IPOCTPAHCTRO).
[TonsiTve 00 akcHOMATHYECKOM CIIOCO0€ NOCTPOEHUS TEOMETPHH.
[Iepecekaromuecs, MapauleIbHbIE U CKPEIMBAIOIIUECS IIPSAMBIE. YTOJI MEKIY
IPSMBIMM B IIpocTpaHcTBe. lleprnenuKynsapHocTs npsMbiX. [TapamiensHOCTs U
NIEPIECHINKYJIAPHOCTD MPSIMOU U TUIOCKOCTH, IPU3HAKU U CBOKCTBA. Teopema o
Tpex nepuneHauKyisapax. llepnenaukynsap u HaKJIOHHAS K ITIOCKOCTH. YTOJI MEXKITY
PSAMOU U ITOCKOCTHIO. [IapamienbHOCTh INIOCKOCTEN, NEPIEHAUKYIAPHOCTD
IIJIOCKOCTEH, ITPU3HAKHA U CBOMCTBA. J|BYyIpaHHBIN yroJl, JUHEUHBIA YOI
JBYTPAHHOTO yria. PacCTOsIHUA OT TOYKM 10 INIOCKOCTH. PaccTosiHue OT NpsIMOK
110 TIOCKOCTH. PaccTosiHMe MeXy MapajulesIbHBIMU IIOCKOCTMU. PaccTosiHue
MEXIY CKPEIMBAOIIMMUCS IPSIMBIMH,

KoopanHaTthl 1 BeKTOPBI
JlexapToBBbI KOOPAMHATHI B TPOCTpaHCTBE. POpMyIIa pacCTOSTHUS MEXKAY JBYMS
TOYKaMU. YpaBHEHUS chepsl U MII0CKOCTH. BexkTopsl. Moyiib BEKTOpA.
PaBencTBO BEKTOpOB. ClI0KEHUE BEKTOPOB U YMHOKEHHUE BEKTOPA HA YUCIO. YTOJI
Mexay BekTopaMmu. KoopanHatel Bektopa. CKalsipHOE POU3BEIECHUE BEKTOPOB.
KommHaeapHble BeKTOpsl. Pasiioxkenue BeKTopa 1o JByM HEKOJUIMHEAPHBIM
BekTOopaM. KoMImanapHsie BEKTOpHI. Pa3iokeHne 1o TpeM HEKOMIUIaHAPHBIM
BEKTOPAM.

11 kaace

AJITEBPA
Crenenn u kopHu. CteneHnsie pyHKIUM
[loHATHE KOPHS N-1i CTENIEHU U3 JEUCTBUTENBHOTO ynciaa. OyHKIHUH , UX CBOKCTBA
u rpaduxu. ColicTBa KOopHs N-i creneHu. [IpeodpazoBaHue BhIpAKEHUI,
coJiepKalux paaukansl. O000IIeHre MOHATHS O TToKa3zaresie cteneHu. CTeneHHbie
GbyHKIIUU, UX CBOMCTBA U TpaduKH.

IMoka3zaTenbHas u JJorapupmudeckass QyHKUMH
[TokazaTtenbHast pyHKIMs, ee cBoicTBa U rpaduk. [lokazarenbHbie ypaBHEHHUS.
[Toka3aTenbHbIE HEPABEHCTBA.

[Tonsitue norapudma. Gyukuus y = logaX, ee cBoiicTBa u rpaduk. CBoHCTBa
norapudmoB. Jlorapudmudeckue ypaBHeHus. Jlorapudmudeckue HepaBeHCTBA.
[lepexon k HOBOMY ocHOBaHUIO Jiorapudma. uddepenuporanue
MOKAa3aTeJIbHON H JIoTapuPMUIECKO (HyHKITUH.

IlepBooOpa3Hasi M HHTErpaJ



[TepBooOpa3znas. [IpaBuna oTbickanms mepBOOOpa3HBIX. TabmuIIa OCHOBHBIX
HEOIPEAECIECHHBIX HHTETPAJIOB.
3agauu, MPUBOJSIIME K MMOHATHIO ONIPEAEIICHHOro nHTerpana. [lonstue
onpenesieHHoro uHTerpana. @opmyna Herorona — JleiOuuia. Beraucienue
TIOMIaIeH TUIOCKUX (PUTYp C TTOMOIIBIO OMPEIEICHHOTO HHTerpaa.

JIeMeHThl MATEeMATHYE€CKOH CTATHCTUKH, KOMOMHATOPUKH U TEOPUU

BEePOSAITHOCTEM

Cratuctuueckas o6paboTka gaHHbIX. [IpocTeiime BepoATHOCTHBIE 3a4a4H.
Coueranus u pazmenienus. Dopmyna 6mHoma Hetotona. CityyaiiHbie COOBITHS U
UX BEPOSITHOCTH.

YpaBHeHus U HepaJieBcTBa. CHcTeMbl yPAaBHEHUI 51 HEPABCHCTB
PaBHOCHIIEHOCTE ypaBHEHHM. OOIITHE METOIBI PEIICHUS YPaBHEHUI: 3aMEeHA
ypaBuenus h(f(x))=h(g(x)) ypasaenuem f(X)=g(X), pazokeHrne Ha MHOXHUTEIIH,
BBE/ICHHE HOBOM NEPEMEHHON, (PYHKIIMOHAIbHO-TPAa()UUECKUI METO/.
Pemenre HEpaBEHCTB € OJTHOW EPEMEHHOM. PAaBHOCHIIBHOCTh HEPABEHCTB,
CHUCTEMBI M COBOKYITHOCTH HEPABEHCTB, UPPALMOHAJIbHBIE HEPABEHCTBA,
HEPABEHCTBA C MOAYJISIMU.

CucrteMbl ypaBHEHUN. Y PaBHEHUSI U HEPABEHCTBA C ITapaMETPaMH.
Oo0o01maroniee NOBTOPEHUE

IF'EOMETPUA

MHoOrorpaHHuKH
Bepuunsl, pebpa, rpanu MHOTOTpaHHHKA. Pa3BepTka. MHOrOrpaHHbIE YTIJIbI.
Beinykibsie MHOrorpanHuku. [Ipusma, ee ocHoBaHusi, 00KOBbIE peOpa, BBICOTA,
OokoBast moBepxHOCTh. [IpsiMas 1 HakIoHHas pu3Ma. [IpaBunbHas nmpu3Mma.
[Tapannenenunen. Ky6. [lupamuna, ee ocHoBaHue, O0OKOBBIE pedpa, BhICOTA,
OO0KOBasi MOBEPXHOCTh. TpeyroyibHas mupamua. [IpaBuibHas nupamuaa.
VYceuennas nupamuaa. [lonarue o cuMMeTprun B MPOCTPAHCTBE (LIEHTpaIbHA,
oceBas, 3epkaibHasi). CeueHuss MHOrorpaHHukoB. [locTpoenue ceueHuit.
[IpencraBnenne o MpaBUILHBIX MHOTOTPAHHUKAX (TETpadp, KyO, OKTasap,
JOJCKAdIp U UKOCAdIP).

Tejia ¥ NOBEPXHOCTH BpaLlleHUs
[Mumuaap u koHyc. YceueHHbll koHyc. OCHOBaHUE, BHICOTA, OOKOBas
MOBEPXHOCTH, 00pa3ytomias, pazsepTka. OceBbie CEUCHHS U CEUCHUS,
napasuiesibHble ocHoBaHMIO. Illap u cdepa, nx ceuenns. KacarenbHas I0CKOCTb K



cdepe. Cdhepa, BiucanHas B MHOTOTPaHHUK, cdepa, ONMCaHHAs OKOJIO
MHOTOTpaHHHKA.

O0beMbI TeJ1 M TUIOLIAAM UX MOBEPXHOCTEM
[Tonsarue 06 o6beme Tena. OTHOIIEHHE 00BEMOB MOJI00HBIX Tell. DOPMYJIBI
o0BeMa KyOa, mapasuiesenuIieia, Ipu3Mbl, TUIuHApPa. PopMyIel 0ObeMa
nupamMubl 1 KoHyca. @opMyJIbl IIIOIIA I TOBEPXHOCTH IMIIHH]IPA U KOHYCA.
dopmyIel 00beMa T1apa v IIomaan cepel.

INPUMEPHOE TEMATUYECKOE IINTAHUPOBAHUE

YIJIYBJEHHBIA YPOBEHD

AJI'EBPA U HAYAJIA AHAJIN3A 10 KJIACC

No Tema KosnmuecTBo yacos
1 [ToBTOpEHUE Kypca 9 kinacca 3
2 JlericTBUTENbHBIC YMCTIA 12
3 Yucnosbie QyHKIUU 10
4 Tpuronomerpruueckue QyHKIUU 21




3) TpuroHoMeTprdecKue ypaBHEHUS U 13
HEPBEHCTBA
5 [TpeobpazoBanre TPUTOHOMETPUIECKUX 21
BBIPAKEHUN
7 KomrekcHpie nciia 9
8 [IpousBoaHas 29
9 Komb6unaropurka u BEpOATHOCTb 7
10 [ToBTOpCHUE 11
Hroro 136
IF'EOMETPHUA 10 KJIACC
Ne Tema KonnuectBo yacos
1 HexoTopsie cBefieHHs U3 TNIAHUMETPUN 8
2 BBenenue B cTepeoMeTpuio 5
3 [lapaynenbHOCTh MPSAMBIX U TUIOCKOCTEN 16
4 [lepneHANKYIIPHOCTD MPSMBIX U MIIIOCKOCTEN 17
3) MHororpanHuKU 16
6 [ToBTOpEHUE 6
Hroro 68

AJITEBPA U HAYAJIA AHAJIN3A 11 KIIACC




[ToBTOpenue matepuaina 10 kiacca 4
MHoOrouseHbI 10
Crenenu u kopHu. CTenenHas QyHKIHUSA 24
[TokazarenbHass W JorapupMuyueckas 31
byHKIIAN

[TepBooOpasHast u UHTErpal 9
DJIEMEHTBl TEOPUU BEPOATHOCTEM U 9
MAaTEMATUYECKON CTAaTUCTUKU 9 "yacoB

VYpaBuenus u HepaBeHcTBa. CHcCTEMBbI 33
YpaBHEHUH U HEPABEHCTB 33 yaca

O6o6mraromiee moBTopeHre 16 yacos 16
Hroro 136

I'EOMETPHA 11 KJIACC

Merton koopaMHAT B TPOCTPAHCTBE. [|BUKEHMS 15
[umuaap, KoHyC, map 20
O0OBEMBI TEN 23
O6o0maroniee MOBTOPEHUE 10




HToro

68




