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[Iporpamma pazpaboTaHa Ha OCHOBE NMPOTpaMM: 10 alredpe M HadayiaMm aHayim3a s 10 -
11 xmaccos, pazpaborannoit 0. M. Konsruaeim, M. B. TkaueBoii, H. E. ®enoporoii, M.
W. IlIa6ynunsiM. M.: [IpocBemienue; mo reomerpun ais 10 - 11 knaccos, pazpaboTaHHOM
JI. C. Aranacanom, B. @. byry3oBeiM, C. b. Kagomuessim, JI. C. Kucenepoii, J. T'.
[To3usakom. M.: [Ipocsemienue.

Y4eOHUKH:

Komnsrun FO.M., AnreOpa u Hayana MmareMatndeckoro ananusa. 10 kimace. M.:
[Ipoceemenue. 2020 .

Atanacss JI.C., 'eomerpus. 10-11 knaccel. M.: IIpocsemenue. 2020 r.

1. InanupyemMbliepe3y/abTAThI OCBOEHHS Y4eOHOI0 NMpeaMeTa

JIMYHOCTHBIE Pe3yJIbTaThI:
Buinycknuk nayuumcesn:

- MHUPOBO33PECHHUE, COOTBETCTBYIOIICEC COBPEMCHHOMY YPOBHIO pPa3BUTHIA HAYKH H
OGH.IGCTBGHHOﬁ MMPAKTUKU,; KPUTUIHOCTh MBIIIJICHUSA, YMCHHUC PACIIO3HABATL JIOTUYCCKU
HCKOPPCKTHBIC BbICKA3bIBAHUS, OTJIIMYATh T'HIIOTE3Y OT (I)aKTa;

- OCHOBBI CaMOpPa3BUTHS U CAMOBOCIHTAHHS B COOTBETCTBUHU C OOIIEUETOBEUECCKUMHU
LIEHHOCTAMH M HJAeajaMH TPa)KJIaHCKOro OO0IIeCTBa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH BECTH auajior ¢ ApyruMu JIHOAbMH, JOCTHUIaThb B HEM
B3aMMOIIOHUMAaHHsA, HaXOAUTh O6HII/I€ ICJI 1 COTPpYyAHNYIATh IJIA UX JOCTUKCHUA,

- HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMHU, AETbMU MIIAJIIETO BO3pPACTa, B3POCIbIMU B
00pa3oBaTeNnbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIEI0BaTENbCKOM, MPOEKTHON U
JIPYTUX BUAAX ACSITEIbHOCTH.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYHUUMDbCA?

- TOTOBHOCTH W CIIOCOOHOCTHM K OOpa3oBaHHWIO, B TOM YHCIE CaMOOOpa3OBaHHIO, Ha
MPOTSHKEHUH BCEW KM3HH; CO3HATEIBHOTO OTHOIIECHHUS K HEMpPepbhIBHOMY OOpa30BaHHIO
KaK yCJIOBUIO YCIEITHOM MpodecCuoHanbHOM 1 O0IIECTBEHHOM IS TEIHHOCTH;

- 3CTETUYECKOT0 OTHOLLIEHUS K MUPY, BKIIIOUYasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

- OCO3HAaHHOTO BbIOOpa OyayIel mpodeccuu 1 BO3MOXKHOCTEH pean3alui COOCTBEHHBIX
KHU3HCHHBIX IIJIAaHOB, OTHOIICHUA K HpO(i)CCCPIOH&J'IBHOfI ACATCIBbHOCTU KaK BO3MOXXHOCTH
y4acTHsl B pEIIEHUM JMYHBIX, OOIIECTBEHHBIX, FOCYJapCTBEHHBIX, OOLIECHAMOHATbHBIX
pooJieM.

MeTanpeamMeTHblie pe3yabTaThbl:
Pecynamuenvie ynugepcanvnsle yuednsle oelicmeus
Buinycknuk nayuumcs:

- CAMOCTOSATEIBHO ONPEAEIATh LIENN AEATENbHOCTH U COCTABIATH IUIAHBI AE€ATEIbHOCTH;
CaMOCTOSITENILHO OCYIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATD I€ATEIHHOCTB;

- BJJAJCHUIO HaBbIKaMH MO3HAaBaTeILHOMN pe(i)J'IGKCI/II/I KaK OCO3HaHHUA COBCPIIACMBIX
HCﬁCTBHﬁ U MBICIIUTCIIBHBIX MPOUECCOB, UX PE3YJIILTATOB U OCHOBaHHﬁ, T'paHHUIl CBOCTO
3HAaHUA 1 HC3HAHUS, HOBBIX ITO3HABATCIIBHBIX 3a/la4 U CPEACTB UX JOCTUIKCHUS.

Bbmycmmx nojiyuum 603MONCHOCHb HAYHUUMbCA?



- UCIIOJIB30BATH BCE BO3MOJKHBIC PECYPChI OJId AOCTHIKCHHA ITOCTAaBJICHHBIX ueneﬁ u
panrsann IJIaHOB JACATCIIBHOCTH, BBI6I/IpaTB YCICIIHBIE CTPATErud B PA3JIMYHBIX
CUTYyalHiIX;

- ICTIONIb30BAaTh CPEICTBA MHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (Iajee -
HUKT) B peumieHUMM KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX 3334 C
coOmrosieHreM  TpeOOBaHMH  DPrOHOMHMKH, TEXHHUKH  OE30HacCHOCTH, TUTHCHBI,
pecypcocOepekeHns, TPABOBBIX W JTUYECKHX HOPM, HOPM HH(GOPMAIIMOHHON
0€e30IaCHOCTH;

- CaMOCTOATCIIbHO OLICHUBATHL U IPUHHUMATh PCIICHUSA, OIIPCACTIAIOIINC CTPATCTUIO
MOBCACHMUS, C YUCTOM I'pa’kIaHCKHUX U HPABCTBCHHBIX I_IeHHOCTCf/’I.

Ilo3nasamenshule ynusepcanvhsle yueonvle Oelicmeus
Buinycknuk nayuumesn:

- CaMOCTOSITENIbHOH  MH(OPMAIIMOHHO-TIO3HABATENFHOW  JIEATENBHOCTH,  BIAJCTh
HaBbIKAMU IOJIYYEHUs HEOOXOIMMONH HH(OpPMALMU, OPUEHTHPOBATHCS B Pa3IUUHbBIX
MCTOYHHKAX MH(OpMAINH, KPUTHUECKH OIEHUBATH M MHTEPIIPETUPOBATH MH(OPMAIIHIO,
IIOJIy4aeM Y0 U3 pa3JIMYHbIX UCTOYHUKOB;

- BIAJCTh HABBIKAMHM TI03HABATEJIbHOW, Y4E€OHO-UCCIIEIOBATEILCKOM M MPOEKTHOM
NEeSTEIbHOCTH, HaBBIKAMU pa3perieHus mpoOaeM; CaMOCTOSITEIbHOMY TOHMCKY METOJIOB
pElIeHUs TPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO PA3JTMYHBIX METOJIOB ITO3HAHUS.

BoinyckHuk noayuum 603mo0x4cHOCHb HAYYUMBCA:
- IPOBOJIUTH KJIACCH(HKAIINH, IOTHIECKHNE 0OOCHOBAHUS, JOKA3aTEIbCTBA;

- IPUMCHATb UHAYKTUBHBIC U JCAYKTUBHBIC CHOCOOBI paCCY)KIICHI/If/'I, BUACTDH pa3JIMYHBIC
CTpaTCruu pCuICHUA 3aa4;

- OBJIaJCTh OCHOBHBIMHU crocodbamu IOpeaACTaBJICHUA U aHAJIU3a CTATUCTUUCCKUX NAHHBIX,
HaJIM4Yue HpCIICTaBJICHI/Iﬁ 0 CTaTUCTHUYCCKHUX 3aKOHOMCPHOCTAX B pPC€aJlbHOM MHUPEC U O
Pa3JIMIHBIX croco0ax ux HU3YUCHUSA, O BEPOATHOCTHBIX MOICIIAX.

Kommynuxamuenvie ynueepcanvnvle yueoHvle 0elicmeus
Boinycknuk nayuumcs:

- IPOAYKTUBHO OOIATHCS U B3aUMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM JIEATEIBHOCTH,
YUUTBIBaTh MO3UIMU JAPYIHMX YYaCTHUKOB JEATEIBHOCTH, 3(PQPEKTHBHO pa3perarb
KOH(JIMKTHI,

- BJIAACTH A3BIKOBBIMU CPEACTBAMU - YMCHUIO SCHO, JIOTMYHO W TOYHO H3JIaraTb CBOMO
TOYKY 3pCHUS, UCITIOJIb30BATh a/ICKBATHLIC A3BIKOBBIC CPCACTBA.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYUUMDbCA?

- KOHTPOJHUPOBATH, OCYHICCTBJIATH KOPPCKINIO, OUCHHUBATDH JIeHCTBUSA napTHepa, €
JIOCTaTOYHOM MOJIHOTOM U TOUHOCTBIO BBIPAXKATh CBOU MBICIIN.

IIpeaMeTHbIe pe3yabTaThl OCBOGHHUS Kypca MaTeMaTHKW Ha YIIIyOJ€HHOM YpOBHE
OPHEHTHUPOBAaHBl  MPEHMYIIECTBEHHO  HAa  MOJITOTOBKY K  MOCIEIYIOIEMY
npodecCHOHATIbHOMY — 00pa30BaHMIO, Pa3BUTHE WHAMBHUIAYAIbHBIX  CHOCOOHOCTEH
oOyuaromuxcs myreMm 0oJjiee rIyboKoro, 4eM 3TO MpeaycMaTpuBaeTcs 6a30BbIM KypcoM,
OCBOCHHS OCHOB HayK, CHUCTEMaTHUECKHUX 3HAHUU M CIIOCOOOB IEWCTBHUI, MPHCYIIUX
JAaHHOMY Y4eOHOMY IIpEIMETY.

10 kaace

J1eMeHThI TEOPHUU MHOKECTB U MATEeMATHYECKOI JOTUKH



Buvinycknuk nayuumcs:

1
CB060£[HO OIICPpHUPOBATH NOHATUAMU: MHOXKCCTBO, IIYCTOC, KOHCYHOC U
OCCKOHEUHOE MHOXCCTBA, 3JICMCHT MHOXKCCTBA, MOAMHOXKCECTBO, IMNCPECCUCHUC,
O6”b€,I[I/IHeHI/Ie 1 pa3HOCTh MHOKECTB,

MIPUMEHSTh YUCJIOBbIE MHOKECTBA HAa KOOPJMHATHOM MPSAMOIl: OTPe30K, MHTEpBaJl,
MOJIYMHTEPBAJI, MPOMEXKYTOK C BBIKOJIOTOM TOUKOH, Irpaduyeckoe mpeacTaBIeHHe
MHOECTB Ha KOOPJIMHATHOM TIIOCKOCTH;

MMPOBEPATH NPHUHAIICIKHOCTD 3JICMCHTA MHOXKCCTBY,

HAXOJUTh MepeceueHre u 00beAMHEHNE MHOKECTB, B TOM UMCIIE TPEICTaBICHHBIX
rpaduyecKy Ha YUCIOBOM MPSMOIl U Ha KOOPAMHATHOM IIIOCKOCTH;

3a/laBaTh MHOJKECTBA IIEPEUMCIECHUEM M XapaKTEPUCTUUYECKUM CBOMCTBOM;
OIIEpUPOBATh MOHATUAMU: YTBEP)KJIECHUE, OTPULIAHUE YTBEP)KICHUS, UICTUHHbBIE U
JIOXKHBIE YTBEPXKAEHUS, INPUYMHA, CIEACTBUE, 4YacTHBIA ciydail oOmiero
YTBEPKACHUSI, KOHTPIPUMEpP; IPOBOJUTH JOKA3aTEIIbHBIE PACCYKICHUS UL
000CHOBAHHUS UCTUHHOCTH YTBEPKACHUH.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYHUUMDBCA?

onepupoeantb nNnoOHRAMUEM onpedeﬂeﬂuﬂ, OCHOBHBIMU  GUOAMU onpedeﬂeﬂuﬁ u
meopem,

NOHUMAMb CYNb KOC6EHHO20 ooKazamenbcmed
onepupoeanib NOHAMUAMU CUEMHO20 U HEeCUEMHO20 MHoOoHCecmeda,

NPUMEHAMb Memo0 MAMeMamuyecKol UHOYKYUU O NPOBeOeHUsl PACCYHCOEHULL U
dokazamenbcme npu peuleHuu 3a0ay.

B noBceHeBHOI KU3HM U NIPU U3Y4YE€HUH APYTUX NMPeIMeTOB

Bbll’lyCKHuK Hayvumcsa:

HUCIIOJIB30BaTh YHCJIIOBBIC MHOXXCCTBA Ha KOOpI[HHaTHOfI HpHMOI\/JI n Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTHU IJIst OIMMCAaHUs PCAJIbHBIX IPOLIECCOB U HBHCHHﬁ;

[IPOBOJUTD TOKA3aTEJIbHBIC PACCYKICHUS B CUTyallUsIX IIOBCEHEBHOM KU3HHU, IIPU
peleHny 3a1a4 U3 ApYrux NpeamMeToB.

' 3,Z[GCI> " [Aajiec€ — 3HaThb ONPCACIICHUC TIOHATHSA, 3HATh U YMCTH JJOKAa3bIBATh

CBOMCTBa (HpI/I3HaKI/I, €CJIM OHH CCTB) IMOHATHS, XapaKTECPHU30BaTh CBA3U C JAPYI'MMH I10-
HATUAMH, NIPEACTABIIAA OAHO IMMOHATHUE KAK 4aCTh HEJOCTHOI'0 KOMILICKCA, UCII0JIb30BaTh
MOHSATHE U €T0 CBOMCTBA IIpyu TpOBCACHUN paccyncz[eHHﬁ, A0Ka3aTCJIbCTB, pCIICHNU 3a/1a4.

BblnyCKHMK noJjayuum 603MO0HCHOCHIb HAYUYUMbCA:

UCNOIL3068AMb MEOPEMUKO-MHONCECMBEHHBLU S3bIK U A3bIK JIO2UKU 0I5
ONUCAHUSL PEaIbHbIX NPOYECCO8 U ABLEHUN, NPU peuleHUuU 3a0ay Opy2ux
VUEOHBIX NPEOMEmMO8.

Yucaa u BeIPAKECHUSA

Bbmycmmk Hayuumcsa:

CBO60)IHO ONCprUpoOBaATH TTOHATUSAMU: HaTypajlbHOC YHUCIIO, MHOXECTBO
HaTypaJIbHBIX YHUCCII, LCJIOC YHCIO, MHOKCECTBO LECJIbIX YUCCLII, OOBIKHOBEHHAs
)Ip06b, JeCATHYHAaA JIpO6I), CMCHIAHHOC YHCJIO, palMOHAJIBHOC Y CJII0, MHOXECTBO
pauroHAJIBHBIX YHCEII, MPPAMOHAIBHOC YK CJI0, KOPECHb CTCIICHHU N,



,HGfICTBPITCJ'II)HOC YHCJI0, MHOXECTBO I[GﬁCTBHT@J'IBHBIX YuCeil, recoOMCTpUYICCKasd
HUHTCpHpCTAlluA HATypaJIbHbIX, HEJIbIX, pallMOHAJIIbHBIX, ,I[CﬁCTBHTGJ'IBHI)IX YHUCCII,

MIOHUMATh U OOBSICHATH PA3HUILY MEKAY MO3UIIMOHHON U HETIO3UIIMOHHOMN
CUCTEMAaMH 3aIMCH YHUCEIL,

MIEPEBOIUTH YKCIIa U3 OJTHOM CHCTEMBI 3alUCH (CUCTEMBbI CUUCIICHHS) B IPYTYIO;

AOKa3bIBATh U UCIIOJB30BaTh IIPHU3HAKU ACIIMMOCTHU, CYMMBI U ITPOU3BCACHUSA IIPpU
BBINIOJIHCHUH BEIYHUCICHUN U PCIICHUHA 3a1a4,

BBITIOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX M UPPALIMOHAJILHBIX YUCEN C 3aJlaHHOU
TOYHOCTBIO;

CpaBHHUBATb HCﬁCTBHTGHLHbIG qucija pa3HbIMU CHOC06aMI/I;

YIOPSI0YMBATh YMCIIA, 3AIMCAHHBIC B BUIC OOBIKHOBEHHOU U JIECATUYHOMN Ipo0H,
qyclia, 3aIUCAaHHBIC C HCIOJIb30BAHUEM apU(METHUECKOTO KBAJIPATHOTO KOPHS,
KOpHEH CTeneHu OOJIbIIe BTOPOHA;

Haxoauth HOJ] u HOK pa3ubiMu ciocob6aMu U UCNOIb30BaTh UX IIPU PELLICHUU
3ajad;

BBIIIOJIHATH  BBIYUCICHUSA H Hp€06pa3OBaHI/I$I BBIpa)I(eHHﬁ, COACpIKAIINX
I[GflCTBI/ITCJIBHbIG qucia, B TOM YMCJIC KOPHU HAaTypaJIbHBIX CTGHGHCﬁ;

BBITIOJIHATh CTaHapTHbIE TOKJIECTBEHHBIE npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX,  JIOTAapU(PMUYECKUX, CTENEHHBbIX, HPPALUOHAIBHBIX
BBIPaKCHUM.

Bbmycmum noJjayuum 603MONHCHOCHIb HAYUYUMbCA:

c80000HO onepupoeantb 4UCj106bIMU MHOIHCECMBAMU NPU DEULEHUU 361061’{,'
NOHUMAMb NPUHYUHbL U OCHOBHblE uoeu pacuiuperus 4uUcCiioeblx MHOMCECME,

gnademsy OCHOBHBIMU NOHAMUAMU meopuu oenumocmu npu
peuleHuy Cmanoapmusix 3a0a,

umemon 6azoewvie npeécmaeﬂeuuﬂ 0 MHOJKcecmee KOMNJIEeKCHblX yuce,

C80O0OHO BbINOJIHAMb MOANCOECMBEHHbLE np€O6p6130661H1/l}l mpucoHOMeMpU4eCKUX,
JZOZCIpM¢MMH€CKLDC, CMEeNnerHHblX 6blpa.?fCeHulZ,'

enadems gopmynou bunoma Hetomona,

NPpUMEHAMb NpU peuleHuu 3a0ay meopemy o JauHetiHom npeocmaenrenuu HO/,
Kumaiicxyro meopemy 06 ocmamkax, Manyo meopemy @epma;

NPUMEHSIMb NPU PEUUEHUU 3A0aY MeOPemuKO-YUC108ble QYHKYUU: YUCTO U CYMMA
Oenumernet, pyuxkyuro Jinepa;

npuMeHsmb — NpU  pewleHuu  3a0a4  yenuwvie  OpobU,  MHO20UNIEHbl  C
oelicmeumenbHbiMU U YeavlMu Kodgouyuenmamu,

gnadems NOHAMUAMU: NPUBOOUMbBLE U HENPUBOOUMbBLE MHO20YIEHbL, NPUMEHANb UX
npu pewenuy 3a0ay;

npumensams npu peuwtenuu 3aoay OCHOBHYIO meopemy anzebpbl, npocmeuuiue
@yHKYUU KOMNIEKCHOU NepeMeHHOl KaK 2eoMempuieckue npeoopazoeanus.

B noBcenHeBHOM JKU3HHM U NIPH U3Y4YCHUH APYTUX NPEIMETOB

Bbmycmmx Hayuumcsa:



BBITOJIHATE U OOBSICHATH PE3yJIbTaThl CPABHEHUS PE3YJIbTATOB BHIYMCICHUN IMPH
pelICHNH TPAKTUYECKUX 3a7ad, B TOM YHCJIEC NPUOIMKCHHBIX BBIYMCICHUH,
UCIOJIb3Ys pa3Hble CIOCOOBI CPABHEHUM;

3alMCbIBaTh, CPABHUBATH, OKPYTJIATH YU CIIOBBIC JAHHBIC,
HCIIOJIb30BAaTh PCAJIbHBIC BCJIMYMNHBI B PA3HBIX CUCTCMAaX U3MCPCHUA,

COCTaBJIAATb MW OLCHHBATHb PA3HbIMH crmoco0aMy  4YHCJIOBBIE BBIPpAXKCHUA IIPU
PEIICHUHU MMPAKTHUYCCKUX 3a/Jad U 3a1a4 U3 JPYyrux y‘IG6HBIX npeaAMETOB.

YQaBHeHI/Iﬂ N HEPABEHCTB

Buinycknuk nayuumesn:

cBOOO/JIHO OINEpPUPOBATh MOHATHUSIMU: YpPaBHEHHE; HEPABEHCTBO; PaBHOCHIIbHBIE
yYpaBHEHHsSI W HEpPABEHCTBA; YpaBHEHHE, SBISIOLIEECS CJIEACTBUEM JAPYroro
ypaBHEHUS; YpaBHEHHUS, PABHOCUJIbHBIE Ha MHOXECTBE; PAaBHOCUJIbHBIC
npeoOpa3oBaHUs YPaBHEHHIA;

pemiath pasHble BUAbl YPaBHEHUM M HEPABEHCTB M HX CUCTEM, B TOM YHCIIE
HEKOTOPBIC YPABHEHHS TPEThEH M YETBEPTOU CTENeHel, IpOOHO-paIllMOHATIbHBIC U
HUPPaLMOHAIIbHBIE;

OBJIQJIETh ~ OCHOBHBIMM  TUIAMM  IOKa3aTelbHbIX,  JIOTapU(PMUYECKUX,
UPPALMOHAIIBHBIX, CTEINEHHBIX YPAaBHEHUHW W HEPABCHCTB U CTaHAAPTHBIMU
METOAAMH UX PEUICHUHN U NPUMEHATh UX IIPU PELICHHUH 3a/1a4;

IIPUMEHATH TeopemMy be3y K peleHnio ypaBHeHN;

IIPUMEHATH TeopeMy Buera i pemeHnss HEKOTOPbIX YPAaBHEHHUU CTEIIEHU BBIIIIE
BTOPOW;

IIOHUMATb CMBICJI TCOPEM O PABHOCHJIBHBIX 1 HCPABHOCHJIbHBIX Hp€06pa30BaHI/IHX
ypaBHeHI/Iﬁ " YMCTb UX NOKAa3bIBATh;

BJIAJICTh METOJAMU PEILICHUsS YpaBHCHUH, HEPABEHCTB U UX CHUCTEM, YMETh
BbIOMpPATh METOJ pelIeHUs] U 0OOCHOBBIBATH CBOM BBIOOP; MCIIOJIB30BAaTh METOA
MHTEPBAJIOB JJISl PELIEHUS HEPABEHCTB, B TOM UHCJE JPOOHO-PAI[MOHATIBHBIX U
BKJIIOYAIOIIUX B ce0s1 MPPaLlMOHATIbHbIE BHIPAKECHUS;

peuiaTtb anre6panquKHe YpaBHCHUA U HEPABCHCTBA U KX CUCTEMBEI C ITapaMETpaMunu
anre6pa1/1quI<I/IM 151 Fpa(bﬂquKHM METOAaMH; BJIAACTb pPA3HBIMU MCETOAAMU
A0Ka3aTCJIbCTBAa HEPABCHCTB, PCIIATE YPABHCHUA B LCJIbIX YHUCJIAX,

I/I306pa)I(aTI> Ha INJIOCKOCTH MHOXXCCTBA, 3agaBacMbIC YPaBHCHUAMMU,
HCEPAaBCHCTBAMU U UX CUCTCMAMMU;

CBOOO/ZIHO HCIIONb30BaTh TOXKJIECTBEHHbIE IMpeoOpa3oBaHUsl IpPH PEIICHUU
YPaBHEHUI U CUCTEM YPABHEHUM.

Bbll’lyCKHuK noayuum 603MONHCHOCHIb HAYUUMDbCA:

Cc80000HO Onpedenamv Mun u evloupams Memoo peuleHuss NOKA3AMENbHbIX U
JL02apuUpMUUecKux YpasHeHull U HepaeeHCms, UPPAYUOHAIbHBIX VPAGHEHUU U
HEPAaseHcms, MpueoHOMEeMmpU4eckKUx YPasHeHUl U HEPABEHCMS, UX CUCTEM;

€80000HO pewamsb cucmemyl TUHEHbIX YPAGHEHULL,
peuiams OCHOBHblEe MUNbL YPAGHEHU U HEPABEHCME C NApaMempamul,

npuUMeHAmb npu peweHuu 3aday Hepagencmea Kowu - bynaxosckoezo, bepuynnu.



B noBcenHeBHOM JKM3HM U NIPH W3Y4YEeHUH APYTUX NPeIMETOB

Buinycknuk nayuumces:

COCTABJIATH U PEIIATh YPAaBHEHUsI, HEPABCHCTBA, UX CUCTEMBI IIPHU PELICHUU 3a1a4
U3 APYruX y4yeOHBIX MPEIMETOB;

BBINOJIHATE OLEHKY MPaBIONON00US pe3yabTaToOB, MOJyYaeMbIX HPU pPEHICHUU
Pa3JIMYHBIX YPABHEHUW, HEPABEHCTB U UX CUCTEM, IIPU PEIICHUHU 3a1a4 U3 IPYTrUx
y4eOHBIX IPEMETOB;

COCTaBJIATh U peulaTh ypPaBHEHUSA U HEPABCHCTBA C IApaMETpaMHU IPU PELICHUU
3a7a4 U3 APYrux y4eOHBIX IPEIMETOB;

COCTaBJISATh YPAaBHEHHE, HEPABEHCTBO MJIM UX CUCTEMY, OIUCHIBAIOIINE PEAIbHYIO
CUTyallU}0 WIM [pUKIAJHYIO 3ajady, MHTEpIPETUPOBaTh IOJY4YEHHBIE
pE3yIbTATHI;

HCNOJIb30BAaTh MPOTrPaMMHBIE CpPEJICTBA IIPU PELUIEHWH OTIEIbHBIX KIIACCOB
YPaBHEHU U HEPABEHCTB.

DyYyHKIUHT

Bbmycmum Hayuumcs:

BJIAJICTh MOHATUSAMH: 3aBHCUMOCTD BEJIWYMH, (QYHKIUS, apryMEHT U 3HAa4CHUE
¢GbyHKIMK, 00JacTh OIpENeNeHUs] W MHOXXECTBO 3HAYCHHWH (QYHKIUH, Tpadux
3aBUCHMOCTH,  Tpadpuk  QyHKIMM,  Hyad  QYHKIOUH,  [POMEXYTKH
3HAKOIIOCTOSIHCTBA, BO3pAacTaHWE HA YHCIOBOM NPOMEXKYTKE, YObIBaHHE Ha
YHUCIIOBOM NPOMEXYTKE, HauOoJblllee M HAaUMEHbIIee 3HaueHHs (QyHKIMH Ha
YHCIIOBOM ITPOMEXYTKE; YMETh IPUMEHSTH 3TH MTOHATHUS TPU PEIICHUH 3a7a4;

BJIQJICTh TIOHSTHEM: CTETNIeHHAs! (YHKIHS; CTPOUTH €€ TpaduK U yMETh IPUMEHSTh
CBOWCTBA CTENEHHOM (PyHKIMM MTPH pEeLLICHUH 33/1a4;

BJIa/IETh MOHATHAMU: TIOKa3aTeNbHas QyHKIUS, SKCIIOHEHTA; CTPOUTH UX rpapuku
W ymeTb NpUMEHSTh CBOMCTBA MOKa3aTeIbHON (YHKLUH MIPH peILICHUH 33/1a4;

BJIaJIETh MOHATUEM: Jorapudmuueckas (QyHKUMs; CTPOUTh €€ rpaduk U yMeTb
MIPUMEHSTHh CBOMCTBA JIoTapu(pMUUecKor (GYHKIUYU NPU PELICHUH 33]1a4;

BIIQ/IETh MOHATHEM: OoOpaTHas (QYHKUHMS; MPUMEHSITH 3TO MOHATHE MPHU PELICHUN
3a71a4;

MIPUMEHSTH IPU PELICHUH 3a]1a4 CBOWCTBA (PYHKIIMI: YETHOCTh, OTPAaHUYEHHOCTb;
NPUMEHSATH [IPH PELLICHUH 3a71a4 NMpeoOdpazoBaHUsArpauKoB GyHKIUH;

BIaACTh TIOHATHUAMM:. UYHCIIOBBIC IIOCICAOBATCIBHOCTH, apI/I(i)MeTI/I‘leCKaH )51
reoMETpruICCKasd MporpecCuu;

MPUMEHTh MpPU pPELIEHUH 3a7ad CBOICTBA M MNPU3HAKK apudMeTHdyecKol u
F€OMETPUYECKON MTPOTPECCUM.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

61a0enmb NOHAMUEM. acumnmoma, ymenib €20 NPUMeHAmsb npu peuteHuu 3a0ady.

B noBcenHeBHOM KU3HM U NIPHU U3YYEHUH APYTUX Y4eOHBIX MPEAMETOB

Buinycknuk nayuumces:

OmpeeNsaTh Mo TpaduKkaM W HCIOIB30BATh IS PEHICHUS MPHUKIAIHBIX 3aaad
CBOMCTBA peaIbHBIX TIPOIIECCOB U 3aBUCUMOCTEH (HanOOIbIIINE W HANMEHBIIIHE



3HA4eHUs, MNPOMEKYTKM  BO3pacTaHuss U yObIBaHHA,  IPOMEXYTKH
3HAKOIIOCTOSIHCTBA, AaCUMNTOTHI, M T. II.), HMHTEPIPETUPOBAaTh CBOMCTBA B
KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaLlUH.

TeKkcToBbIE 321a9H

Buvinycknuk nayuumcs:

peliaTh pasHbIC 3aa4n MMOBBIIICHHOM TPYAHOCTH;

AHAJIM3UPOBATL YCJIOBHC 3ajlavu, BBI6I/IpaTb OINTHUMAaJIbHBIN MCTOJ PCHICHUA
3aaa4yu, paccMaTpuBas pasindHbIC METO/bI;

CTPOUTH MOJACIIb PCIICHHUA 3aa4u, IPOBOAUTH JOKA3aTCIIbHBIC PACCYXKIACHUS IIPU
PEIICHUHU 3a1a4U;

AQHAJIM3UPOBATh U MHTEPIIPETUPOBATH IOJYUYECHHBIE PEILECHUS B KOHTEKCTE YCIOBUS
3aJ1a4M, BEIOUPATh PELICHUS], HE IPOTUBOPEYALUE KOHTEKCTY;

MEPEBOUTH TPU PEUICHUH 3a1a4i HWHPOPMAIMI0 W3 OJHOW (HOPMBI 3amuCcH B
IpYTyl0, UCHONB3YyS TMpPU HEOOXOJUMOCTH CXEMbI, TaOnuIbl, TpadukH,
JIMarpaMMbl.

B noBceaqHeBHOM KM3HHU U MPpH U3YYCHUH APYIUX NPEAMETOB

Buinycknuk nayyumca:

peliaTh NPAKTUYCCKUC 3aJa49U U 3aa4U U3 APYTUX ITPEAMCTOB.

I'eomeTpus

Bbll’lyCKHuK Hayvumcsa:

BJIAJICTh TEOMETPUUYECKUMU IIOHATUAMM IIPU PEIICHUM 3a1ay U IPOBEACHUU
MAaTE€MaTHYECKUX PACCYKICHUM;

CaMOCTOSITENILHO  (OPMYJUPOBATh  OMpEACNCHUST TeOMETPUUYECKUX  QUryp,
BBIIBUTATh THIOTE3bI O HOBBIX CBOMCTBAaX U MPHU3HAKAX T€OMETpUYECKUX Puryp u
000CHOBBIBAaTh WJIM OIPOBEpPrarb UxX, 0000maTh WIM KOHKPETU3UPOBATH
pe3ynbTaThl Ha HOBBIX Kjaccax (Uryp, MPOBOAUTH B HECIOXKHBIX CIydasx
KJ1accuPpukanuio GUryp Mo pa3IMuHbBIM OCHOBAHUSIM;

HCCIIeI0BaTh YePTEKHU, U3BJIEKATh, UHTEPIIPETUPOBATh U PEe0OPa30BLIBATH
uH(pOpMaINIo, IPEACTABICHHYIO Ha YepTexax;

peuars 3a4a4d T€OMETPUYECKOTO COJEPKAHMs, B TOM YUCIE B CUTYyalUsAX, KOrAa
QJITOPUTM PEIIEHUs HE CIIEeyeT SIBHO U3 YCJIOBHUS, BBIIOIHATH HEOOXOIUMBIE ISt
peuieHus 3aJadd  JOIOJIHUTEIBHBIE IIOCTPOEHUS, HCCIEAOBAThb BO3MOXKHOCTH
MIPUMEHEHUSI TeOpeM U GOpMYJI 7Sl peLIeHUs 3a/1a4;

(l)OpMy.HI/IpOBaTB " TOKAa3bIBATb T'COMETPUUCCKHUC YTBCPIKIACHUA,

BJAJETh TOHATHSAMH CTEPEOMETPHH: TpHU3Ma, Mapaule/enune, nupaMuia,
TeTpa’ip;

(hopMynupoBaTh aKCHOMBI CTEPEOMETPUU U CICACTBUSAX H3 HHUX U YMETh
MPUMEHSATH UX MPU PELIEHUH 3a/aY;

CTPOUTH CCUCHUA MHOTOTPAaHHUKOB C UCIIOJIb30BAHUCM PA3JIMYHBIX MCTOAOB, B
TOM 4YHUCJIC U METOAa CJICI0B,

BJIAZACTD TOHATUCM O CKPCHIUBAIOMIUXCA MPAMBIX B IPOCTPAHCTBEC U YMCTh
HaXOJUThb YIroJl 1 PaCCTOAHUEC MCKIY HUMMU,



MIPUMEHSTh TEOPEMBI O MapalIeIbHOCTU MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE
MIpH pEelICHUH 33]1aY;

MIPUMEHSIThH MapajljieNIbHOe MPOSKTHUPOBAHUE JIJIsl U300pakeHus QUryp;
MIPUMEHSTH NMEPIEHIUKYIISIPHOCTH MPSIMON U TUIOCKOCTHU IIPH PEIICHUH 3a/1a4;

BJIAJICTh IMOHATUAMU OPTONOHAIBHOE IPOCKTUPOBAHME, HAKIOHHBIE U HX
IIPOCKLUU, YMETh IIPUMEHATh TEOPEMY O TpeX NEPHEHIUKYISIPAX MPHU PELICHUH
3a1ad;

BJIAJICTh MOHATUSMH PACCTOSHUE MEXIy (UTypaMH B IPOCTPAHCTBE, OOLIMii
NEPIEHIUKYISIP BYX CKPELIMBAIOIIMXCA NPAMBIX U YMETh NPUMEHATH UX IIpU
pelIecHuy 3a1ay;

BJIA/IETh MOHSTHEM YroJl MEXY MPSAMOM U IUNIOCKOCTBIO U YMETh PUMEHSATH €ro
IIpU pELICHNH 33]1a4;

BJIAJICTh  IOHATUAMM  JABYIPaHHBIM  YroJl, yroial MexXAy IUIOCKOCTSMH,
NEPIEHIUKYIISPHBIE IVIOCKOCTH U YMETh IIPUMEHATD UX IIPU PELICHUU 33/1a4;

BJIAACTL TOHATHUAMH IIpHU3MAd, MNApaJlICIICIUICO W IMPUMCHATH CBOMCTBa
ImapaiyiCICItIICa ITprU PCIICHUHM 3a/1a4;

BJIaACTh IIOHATHCM HpHMOYFOHBHbIﬁ MapajuICICIMIIC W IIPUMCHATL €ro IIpH
PCIUICHUHU 3a/1a4;

BJIAJICTh IOHATHAMHM IHPAMHUJA, BHUABI MHUPAMMJ, DSJIEMEHTHl IPABWIBHOU
MIAPaMUJIbl U YMETh IIPUMEHSATh UX IIPHU PELICHUH 337a4;

dbopMmynupoBath  TeopeMy  OJilnepa, BIageTh  IOHATHEM  IPABHJIbHBIX
MHOTOTPaHHUKOB;

BJIaJI€Th NOHATHEM IUIONIA/IU IOBEPXHOCTEH MHOTOI'PAaHHUKOB U YMETh IIPUMEHSTh
€ro MpH PELIeHUN 3a/1a4;

BJIaJACTh TIOHATHUAMH 06"I>GM, 00BEMBI MHOI'OrpaHHUKOB W MPUMCHATH HUX IIPU
peuICHuHU 3a1a4.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYUUMDbCA?

81ademsv NOHAMUEM 2eoMempudecKue Mecma modex 6 NpoCmpaHcmee u ymembs
NpUMeHAmMb ux OJisl peueHus 3a0ay,

NpUMeHAmMb Ol peuleHus 3a0ay COUCmMEa NIOCKUX U O8Y2PAHHBIX Y2llo8,
MPexepaHHo2o y2ia, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPaAHHO20 Y2d,

6na0emsv NOHAMUEM NePReHOUKYIAPHOE CeUeHUe NPUSMbL U YMemsb NPUMEHAMb €20
npu pewenuy 3a0ay;

61a0emsb NOHAMUEM 0 O80UCMEEHHOCNU npasuslbHblX MHO2OSpAHHUKOB,

e1a0emov  NOHAMUAMU UeHmpailbHoe U napailejlibHoe npoeKkmuposanue u
NPUMEHAMb UX NPpU NOCMpoOEHUU ceyeHul MHO20CDAHHUKOB Memooom npoem;m?;

61a0emob NOHAMUIMU O paseepmKe MHOSOSpAHHUKA U Kpamqaﬁmefw nymu Ha
Nno6EepxXHOCmMuU MHO20CpaHHuKa,

61a0emov NOHAMUSIMU O mpexepanHHom U MHOCOCPAHRHOM Y2l€ U NPUMEHANb
CBOUCMBA NAOCKUX Y2106 MHO20ZCPAHHO20 y2iia npu peueruu 36106114,'

ymenib peulanto 3a0a4u Ha NIOCKOCMU Memooamu cmepeomempuu,

yMemb npuUMeHAmsb QOpMyibl 06beM08 Npu peueHuu 3a0au.



B noBcenHeBHOM JKU3HM M NIPH N3Y4YEeHUH APYTUX NPeIMETOB
Buinycknuk nayyumcsa:

e COCTaBJISITh C MCIIOJIL30BAaHHEM CBOICTB TCOMETPHUICCKUX (bl/ll"yp MaTEeMaTU4YCCKUC
MOACIN JIA PCIICHHUA 3adad IMPAKTHUYCCKOI'0 XapakKTepa M 3aJad U3 CMCKHBIX
AUCHUIUINH, UCCIICAO0BATh INOJTYUCHHBIC MOACIIN U UHTCPIPCTUPOBATL PC3YJILTAT.

Hcropusi 1 MeTO/IbI MATEMATHKH

Buinycknuk nayuumcesn:
e HMMETb IIPEJICTABICHUE O BKJIA/I€ BHIIAIOIIUXCSI MATEMAaTHKOB B Pa3BUTUE HAYKHU;
e MOHUMATh POJIb MaTEMaTHKHU B pa3BUTHH Poccuu;

* HCHOJIB30BAaTb OCHOBHBLIC MCTOABI JOKA3aTCIILCTBA, IPOBOAWUTL AOKA3aTCIBLCTBO U
BBIIIOJIHATH OIIPOBEPIKCHUC,

e IIPUMEHATh OCHOBHBIE METOJbl PEIICHUS MaTEeMaTUYECKUX 3ajlady; Ha OCHOBE
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepU30BaTh KpacoTy U
COBEPILIEHCTBO OKPYXKAIOILEro MUpa U IPOU3BEACHUIN HCKYCCTBA,;

e TPHUMEHSATH npocreiimune IIPOrpaMMHBIE CpeacTBa u
ANEKTPOHHO-KOMMYHUKAIIUOHHBIE CUCTEMBl IPU PELIEHUH MaTEMaTH4YECKUX
3ajau;

e II0JIB30BATHCA IIPUKIAIHBIMU IIPpOTrpaMMaMH MW IIporpaMmMaMu CHMBOJIbBHBIX
BBIUMCIICHUH JJ1 UCCIIeJOBAaHUS MaTeMaTUUECKUX 00BEKTOB.

BbIHyCKHI/IK MOJIYIUT BO3MOKHOCTDb HAYYUTHCH .

o NpUMeHAMb MamemMamuyecKue 3HAHUA K UCCLeO008AHUI0 OKPYHCAIOWe20 Mupa
(Modenuposanue uzuueckux npoyeccos, 3a0a4u IKOHOMUKU).

11 kaace

DyHKIUN

Bueinycknuk nayuumces:

e BIAJETh MOHATHUAMHU: 3aBUCHUMOCTb BEIWYMH, (YHKLUS, apfyMEHT M 3HAaUYEeHUE
¢GyHKIMH, 00JACTh ONpPENENICHHUS W MHOXECTBO 3HaYeHUH (yHKUMH, rpadux
3aBHCUMOCTH, rpaduk  GyHKUIUH, HYJH byHKLHY, IPOMEXYTKU
3HAKOMOCTOSIHCTBA, BO3pAacTaHME Ha YHCIOBOM IPOMEXKYTKE, YOBIBaHME Ha
YHUCIOBOM MPOMEXYTKE, HaumOoiblliee M HauMEHbIIee 3HAaYeHHs (QYHKLUUU Ha
YHCIIOBOM IPOMEXKYTKE, Mepuoandeckass QyHKIUS, MEpUoJl, YeTHAs U HEYeTHas
(GyHKIMU; yMETh IPUMEHATh 3TH IMOHATHS IPU PELICHUH 3a/1aY;

e  BIAJETh MOHATHEM: TPUTOHOMETPUYECKUE PYHKIIUHU; CTPOUTH UX IpauKu U
YMETb NPUMEHSATH CBOWCTBA TPUTOHOMETPUUYECKUX (DYHKIUHN TP PELICHUH 3a7a4;

e BIJIAJETh MOHATHEM: OOpaTHasi GYHKIMS; IPUMEHATh 3TO MOHSATHE MPU PEIIEHUN
3a1ad4;

e MPHUMEHSATH NPH PEIICHUHU 33J]au CBOMCTBA (DYHKIIMI: YETHOCTb, EPHOANYHOCTD,
OTPaHUYEHHOCTB;

e MPHUMEHSATH NIPH PEIICHUH 33a]a4 IpeoOpa3oBaHus rpaduKoB G yHKIUHA.
BoinyckHuk noayuum 603m04cHOCHb HAYUUMbBCA:

e GIA0Emb NOHAMUEM. acumnmoma, ymenib €20 NPpUMeHAmsb npu peuteHuu 3610611{,'



NPpUMEHAMb MemoObl peuleHusi npocmeuuux oupgpepeHyuanrbHulx ypasHeHutl
nepeoco u 6mMopo2o NOps0Ko8.

B noBceaHeBHOM JKU3HM M NIPH U3YYEeHHHU APYTUX Y4eOHBIX NIPeIMeTOB

Buinycknuk nayuumesn:

OnpeAeNsaTh Mo rpadukaM M HCIOIb30BaTh AJS PELICHUS MPUKIATHBIX 3a7ad
CBOMCTBa pealbHBIX IMPOIECCOB M 3aBUCUMOCTEH (HAuOOIbIINE U HAUMEHBIINE
3HAYEHUS,  [POMEXKYTKHM  BO3pacTaHWsi U YOBIBaHUSA,  HIPOMEXKYTKU
3HAKOMOCTOSIHCTBA, ACUMNTOTHI, TOYKH meperuba, mepuox © T. 1),
HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON NMPAKTUYECKON CUTYaIUU;

ONpeneNiATh 1O rpadukaM MPOCTEHIINE XaAPAKTCPUCTHKH TEPUOTUICCKUX
MIPOLIECCOB B OMOJIOTUH, YKOHOMHUKE, MY3bIKE, PAIUOCBSI3U U T. I. (aMIUIUTY/A,
MePUOJ U T. I1.).

JeMeHThI MATEMATHYECKOIQ0 aHAJIN3A

Bbll’lyCKHuK Hayvumcsa:

BJIaACTh IIOHATUCM: OECKOHEUHO Y6BIBaIOH_[aH TCOMCTPHUYUCCKAsA IIPOIrpeCCHA U
YMETh IIPUMCHATD €T0 ITPpU PCHICHUHN 3a1a4;

IIPUMEHSATH IS PELLICHUs 3a/1a4 TEOPHUIO PEIENIOB;

BJIaACTh IIOHATHUAMU: OECKOHEYHO OOJIBIIIHE YHCIIOBBIE nocCJICAOBAaTCIbHOCTH H
OECKOHEUYHO Mallble YHCJIOBEIE MMOoCJICAOBATCIIBHOCTU; YMCTb CpPaBHUBATH
OeCKOHEYHO OO0JIbIINE U OECKOHESYHO MaJlble IMOCJICA0BATCIBHOCTH.

BJIQJICTh NOHATUSIME: IPOU3BOIHAS (DYHKIIMH B TOUKE, IIPOU3BOHAS (PYHKIINH;
BBIUUCIIATH IPOU3BOAHBIC 3JIEMEHTAPHBIX (DYHKIMHI U NX KOMOMHALIUT;
UCCIeIoBaTh (PYHKIIMM HA MOHOTOHHOCTD U OKCTPEMYMBI;

CTPOUTH rpapMKH U MPUMEHSTH UX K PELICHUIO 33]1a4, B TOM YHCJIE C TApaMETPOM;

BJIAJIETh MOHATHEM: KacaTelabHasl K rpaduKy QYHKLIUHU; YMETh IPUMEHSATH €T MpH
pELIECHNN 3a/]a4;

BJIaJIETh TOHATUSAMU: TEPBOOOpA3Hasi, ONpPEAENCHHBIM HMHTErpaj; NPUMEHSThH
teopemy HproronHa—IJleiiOHuIa 1 e€ ciaeacTBys Ui peLieHns 3aay.

BblnyCKHMK noJjayuum 603MO0HCHOCHIb HAYUYUMbCA:

€680000HO 811a0emb CIMAHOAPMHBLIM ANNAPAMOM MAMEMAMUYecKo20 aHaIu3a 0s
BLIYUCTIEHUSL NPOU3BOOHBIX (PYHKYUU OOHOU NepeMeHHOU, C80000HO NpUMEHSIMb
annapam mamemamuiecko2o aHanu3a OJisk UCCIed08aHUsl YYHKYUL U NOCMpPOeHUs.
epaguros, 6 mom yucie uccired08anus Ha blNYKIOCMb,

onepuposamv NoHAmMuUeM NepeooopazHol O/l peuleHus 3a0ad; 081a0embv
OCHOBHBIMU c8edeHusMU 00 unmezpane Hotomona—iJleiibnuya u e2o npocmeriuiux
NPUMEHEHUAX,

onepuposamsv 6 CMaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbICUUUX NOPAOKOS,
yMemb NpUMeHAmb NPU peuteHuU 3a0ay c80UCMEa HeNnpepbl8HbIX PYHKYUI,

yMemb NpuMeHsmb npu peulenuu 3a0ay meopemvl Betiepwmpacca; ymems
BbINONHAMbG ~ NPUOIUINCEHHbIE — BBIMUCITEHUS  (MemOoObl  peuleHuss  ypagHeHull,
BbIYUCTICHUSL ONPEOETIEHHO20 UHmMe2pala),



*  yMemb NPUMEHAMb NPUILONCEHUE NPOU3BOOHOU U ONPEOeleHHO20 UHme2pana K
peuleHuro 3a0a4 ecmecmeo3HaHus;

o 81a0emb NOHAMUAMU: MOPAsL NPOU3BOOHAS, 8INYKIOCMb epapuKra yHKyuu,
YyMemb uccie0o8ams QYHKYUIO Ha 8bINYKIOCMb.

B noBceqHeBHOM KU3HU M NIPU U3YYEeHUH APYTUX Y4eOHbIX NPeAMETOB
Buvinycknuk nayuumcs:

e pemarh NPHUKJIAIHBIC 32/1a41 U3 OMOJIOTHH, (PU3UKH, XUMUHU, SKOHOMUKHU U IPYTUX
IIPEAMETOB, CBA3aHHBIE C  MCCIECIOBAHUEM  XAPAaKTEPUCTUK  IIPOLIECCOB,
MHTEPIPETUPOBATH ITOJTYYEHHBIE PE3YyJIbTaThI.

I(OMﬁI/IHaTO[!I/IKa= BEPOATHOCTDb M CTATUCTHUKA, JIOTUKA U TEOPUS FQthOB

Buvinycknuk nayuumcs:

e ONEPHUPOBAaTH OCHOBHBIMU OINMCATEIBHBIMA XAPAKTEPUCTHUKAMU YHUCIOBOTO
Habopa; TOHATHAMH: TEHEpajbHas COBOKYMHOCTb W BBIOOPKA; ONEPUPOBATH
MNOHATUSIMHM: YacTOTa M BEPOATHOCTb COOBITHS, CyMMa U IPOM3BEICHUE
BEPOATHOCTEN; BBIYMCIATH BEPOSATHOCTH COOBITUII Ha OCHOBE IOJCUETA 4YHMCIIA
UCXO/IOB;

e BJIaACTb OCHOBHBLIMH ITOHATHAMUN KOM6I/IHaTOpI/IKI/I U YMCTb NPHUMCHATH HUX IIPpU
PCIUICHUHU 3a/1a4;

e HMMCTD IIPCACTABICHUC 00 ocHOBax TCOPUU BepOﬂTHOCTCﬁ; HMCTDb IIPCACTABJICHUC O
AUCKPECTHBIX W HCHPCPBIBHBIX CJIy‘Iaf/'IHLIX BCIMYMHAX W pacnpcaciICHUusAX, O
HC3aBUCHUMOCTH CJ'Iy‘IﬁfIHBIX BCIMYMH, UMCThb IIPCACTABJICHHUC O MAaTCMATHUYCCKOM
OXHJaHUN U JUCIICPCUHA CJIy‘-IaI\/JIHI)IX BCJIMYHH,

e HMMCTDb NPCACTABJICHHEC O COBMCCTHBIX PaCIIPCACIICHUAX CHy‘I&ﬁHHX BCJINYHH,

e IIOHMMATh CYTh 3aKOHA OOJIBIIMX YHCEN U BHIOOPOUHOTO METOAA U3MEPEHUS
BEPOSITHOCTEM;

e HMETH MPEJCTABICHUE O HOPMAIIBHOM PaclpeAesICHUN U MPUMEPAX HOPMAJIbHO
pacrnpeeNeHHbIX CIyYaliHbIX BETUYHH;

e UMETh MPEACTABICHUE O KOPPEIALMH CIyYalHbIX BEJIMYHH.
Boinycknuk nonyuum 603M03CHOCHIb HAYUUMBCA:
e UMemb npedcmasieHue 0 YeHmpaibHOU npedelbHOU meopeme,

e umemv npedcmasieHue 0 8blOOPOUHOM KOIPhuyuenme Kopperiyuu u JUHetHoU
peepeccuu;

* Umenbv npeécmaeﬂeHue o cmamucmudecKkux - cunomesax u npoeepke
Ccmamucmu4eckol  2unomessl, 0 Ccmamucmuke Kpumepust U ee YPOBHE
3HAdYumocmu,

*  uMemb npedcmasienue 0 CeA3U IMNUPUUECKUX U MEeOPEeMUUECKUX PACnpeOesieHUll;
e UMemb npedcmasieHue 0 KOOUpOBaHuU, 0BOUUHOU 3anUcu, 0BOUUHOM Oepese;

e 81a0emb OCHOBHbIMU NOHAMUAMU meopuu 2paghos (epagh, sepuiuna, pedpo,
cmenetb 8epuiUnblL, NYmbs 6 2paghe) u ymems NPUMEHsMb UX NPU peuleHuu 3a0ai,

* Umenov npe()cmaeﬂeﬂue o ()epeebﬂx U ymembvp NPUMEHAmMb €20 npu pemeuuus’a()au;

e 81a0emb NOHAMUEM: CEAZHOCHIb, YMemb NPUMEHAMb KOMNOHEHMbl C8A3HOCU
npu peuwienuy 3a0a4;



YyMemb 0CYyulecmeisimes nymu no peopam, oo6xoovl pedep u sepuiun epaga;

umemsv npeocmagienue 00  Dineposom  u  lamuremonosom  nymu;
uMemsb npedcmasgierue 0 mpyoHOCmu 3a0a4u Haxoxcoenus I amunbmonosa nymiu,

61a0emv NOHAMUAMU KOHEUHble CUEMHbIE MHONCECMEA, CUEemHble MHONCECMEA,
yMemsb NPUMEHAMb UX NPU peueHuu 3a0ay,

yMemsb NpUMEHAMb Memoo MamemamuiecKol UHOYKYUuu,

yMemyb npumMeHams npuHyun J{upuxie npu peuteHuu 3a0au.

B noBceaHeBHOI KU3HM U NIPH U3YYEeHUHU APYTUX NMPeIMeTOB

Boinycknuk nayuumes:

BBIYUCIIATH WKW OLICHUBATL BCPOATHOCTH COOBITHH B peaanoﬁ KHU3HU,

BBIOMPATh METO/IbI MOIXOIAIIETO MTPEACTABICHHUS U 00paOOTKH JIaHHBIX.

TeKkcToBbIE 3a1a9H

Bbmycmum Hayuumcs:

PCIIaTh pa3HbIC 3ala4u MOBBIIICHHOM TPYAHOCTH;

AHAJIM3UPOBATL YCJIOBHEC 3ajaydu, BI)I6I/IpaTI) OINTHUMAaJIbHBIN MCTOH PCIICHHUA
3aaa4u, pacCMaTpuBasa pasiiniHbIC MCTO/bI,

CTPOUTH MOJICINIb PEUIEHUS 3a/1a4M, IPOBOJUTD JOKA3aTEIbHbBIEC PACCYKICHUS MPHU
pELICHNH 3a]1a4u;

pemars 3aaauu, TpeOyomue nepedopa BapuaHTOB, IPOBEPKU YCIOBUMN, BbIOOpa
ONTHMAJIEHOTO Pe3yiIbTaTa;

AHAJIIM3UPOBATD U UHTCPIPECTUPOBATH MOJTYUCHHBIC PCIICHHA B KOHTCKCTC YCIIOBUA
3aJa4u, BLI6I/IpaTb peuicHus, HE IPOTUBOPECYAIINC KOHTCKCTY,

MEePEeBOUTh MPHU PEUICHUH 3a1adu MH(pOopManuio U3 OJHOW (OpPMBI 3alKcCH B
IpYTyl0, UCHONB3YyS TPH HEOOXOJUMOCTH CXEMbI, TaOJHIbl, TpaduKkH,
JarpamMMmel.

B noBceaqHeBHOM KM3HHU U NMPpH U3YYCHUH APYIUX NIPEAMETOB

Bbll’lyCKHuK Hayvumcsa:

pemaTh NPpaKTUYCCKUEC 3aa9U U 3aa9U U3 APYTUX IIPEAMCTOB.

T'eomeTpus

Buinycknuk nayuumcs:

BJIAZIETh TEOMETPUYECKUMU IOHATHSAMM IIPH PEIICHWM 331a4 U IPOBEACHUU
MaTE€MaTHYECKUX PACCYKICHU;

CaMOCTOATENIbHO  (DOPMYIHUPOBATH  OMPEACIICHUS] TEOMETPUYECKUX  (Uryp,
BBIIBUTATh THIOTE3bI O HOBBIX CBOMCTBAX U MPU3HAKAX T€OMETPUUYECKUX QPUTYD U
000CHOBBIBATh WJIM OINPOBEPrarb UX, 0000mAaTh WM KOHKPETU3UPOBATH
pe3ynbTaThl Ha HOBBIX Kjaccax (Uryp, MPOBOAUTH B HECIOXKHBIX CIydasx
KJIaccuPpuKanuio GUTyp Mo pa3IMuHBIM OCHOBAHUSIM;

UCCIEeoBaTh  YEepTeX W,  BKIOYas  KoMOMHAMM  Quryp,  M3BIEKaTh,
MHTEPIPETUPOBaTh U MpeoOpa3oBbIBaTh HH(GOpPMAIMIO, TPEACTABICHHYIO Ha
yepTexax;



peliaTh 3a7auu reOMETPUUECKOr0 COJEp)KaHUsI, B TOM YHCJIE B CUTYyalUsIX, KOTJa
QJIITOPUTM PEIICHUS HE CIEIYET SIBHO U3 YCJIOBHS, BHIMOIHATH HEOOXOIUMBIE TS
pelieHusl 3aJaud JOTNOJHUTEIbHbIE TOCTPOEHUS, HUCCIEN0BATh BO3MOXHOCTb
MIPUMEHEHUSI TeopeM U POpMYJI 7Sl pelIeHHs 3a/1a4;

(GhopMyIIMpOBaTh U JOKA3BIBATH TEOMETPHUECKUEC YTBEPKICHHUS,

BJIaJIETh TIOHATUSMU CTEPEOMETPHUM: MpHU3Ma, Mapajulefienunen, MNUpamMuaa,
TETpas’ap;

CTPOUTH CCUCHUA MHOTOT'PAHHUKOB C UCIIOJIb30BAHUCM Pa3JIMYHBIX MCTOOOB, B
TOM 4YHUCJIE U ME€TOAa CJICI0B,

MPUMEHSTH MapaUIeIbHOE TPOSKTUPOBAHKE IS HU300pakeHus QUryp;
IIPUMEHSATH IIEPIIEHIUKYIIAPHOCTH NIPSIMOM U IUIOCKOCTH IIPU PEILICHUN 3a/a4;

BJIQJIETh TMOHSTHSIMU OPTOTOHAIBHOE MPOCKTUPOBAHHE, HAKJIOHHBIE M UX
MPOEKIMH, YMETh MPUMEHSITh TEOPEMY O TpeX MEepHEHANKYISpax MpU PelIeHUun
3ajay;

BJIJIETh MOHATHUEM YTOJI MEXy IPSIMOM U INIOCKOCTBIO M YMETh IPUMEHSTh €ro
IIpY pELICHNH 33/1a4;

BJIa/IETh MOHATHUSMHU Te€Ja BpallleHusl (HUIMH]IP, KOHYC, IIap U cepa), UX CeUeHus
U yMETh IPUMEHSTH UX MPU PELICHUU 3ajay;

BJIAZICTh NOHATUAMHA KAaCATCJIbHBIC IMPAMBIC U INIOCKOCTU U YMCTb IIPUMCHATH UX
IIpyu pCHICHUH 3a1a4;

MIPEJICTABIIATh BIIMCAHHBIC H OMTMCAHHBIE CPEPhl U YMETh MPUMCHSTH HX TIPU
pelieHuu 3a/1a4;

BJIaJCTh IMOHATHAMU 06"I>CM, 00BbEMBI MHOTI'OIpaHHUKOB, TCJI BpallICHUA U
IIPUMCHATD UX IIPH PCHICHHUU 3a/1a4;

BJIAJIETh MOHATUSMH O Pa3BEpTKE LWIMHIpPA U KOHYCA, IUIOIIAJNA ITOBEPXHOCTH
LUAJIMHAPA U KOHYCA, YMETh IPUMEHSTh UX IIPU PEIICHUH 3a/1a4;

BJIQJICTh MOHITUSMH O TUIOIIAN CPEPhl U YMETh IPUMEHSTh €r0 MPU PEIICHUN
3a/1a4;

YMETH pelIaTh 3aia4u Ha KOM6I/IH8.LII/II/I MHOT'OTPAHHUKOB U TCJI BpAIICHUS,

BJAJIeTh MOHATUSAMHM O MOJOOMM B NPOCTPAHCTBE M yMETh pellaTh 3aJadyd Ha
OTHOIIEHHE 00BEMOB U ILIOLIa/Iel MOBEPXHOCTEN MOJOOHBIX PUTYD.

BblnyCKHMK noJjayuum 603MOHCHOCHIb HAYUYUMbCA:

81a0emsb NOHAMUEM 2eoMempuiecKue Mecma moyex 8 NPoCMpaHcmee u ymems
NpUMeHAmMb ux OJisl peueHus 3a0ay,

yMemsb npUMeHAmMb OJisl peulenusl 3a0ay C8OUCMEa NIOCKUX U 08Y2PAHHBIX V2Il08,
MPexzpanHo2o yaia, meopemvl KOCUHYCO8 U CUHYCO8 Ol MPEXSPAHHO20 Y2ld,

61a0emov  NOHAMUAMU UeHmpailbHoe U napailejibHoe npoeKkmuposanue u
NPUMEHAMb UX NpUu noOCmpoeruu ceyenull MHO20CPDAHHUKOB Memooom npoem;uﬁ;

umemnio npedcmaeﬂenue O pazeepnmKe MHO2cOcpanHRHuKa u KpamqaﬁmeM nymu Ha
Nno6EPpXHOCMU MHO20CpAHHUKA,;

umenio npedcmaeﬂeﬂue O KOHUYeCKUX CeYEeHUAX,



umemyv npeocmasgienue 0 Kacarowuxcsa cghepax u KOMOUHayuu men 8paujeHus: u
yMemsb NPUMEHAMb UX NPU peueHuu 3a0ay,

NpUMEHAMb NPU peuleHuu 3a0a4 hopMynIy paccmoanus Om mouKku 00 HI0OCKOCU,

gnadems pAasHLIMU CHOCODAMU  3A0AHUS NPAMOU VPABHEHUAMU U YMemb
NpUMEHAMb NPU peuleHuu 3a0a4;

NPUMEHAMb NPU PeuteHuU 3a0ay u 00Ka3amenbCmee meopem 6eKmopHslll Memoo u
Memoo KOOpOuHam,

umems npeocmasgieHue 06 aKcuomax oovema, NpuUMeHsAmb Gopmynvl 00bLEMO8
NPAMOY20IbHO20 Napaiieienunedd, NpusMvl U RUPAMUObLL, Mempa’opa npu
peuteHuu 3a0ad;

NPUMEHANb NMeopembl 00 omHoweHUsIX 00bEMO8 npu pemeHuus*a()au;

npumensams unmezpai 07151 6bIYUCTIEHUA 00bEMOE U noeepxﬂocmeﬁ mein epauerus,
BblYUCTIeHUA nﬂou;a()u cqbepuqecmeo nosica u oovema wapoeoco CioA,

uUMemb nPeocmasieHue 0 OBUNCEHUSIX 8 NPOCMPAHCMEe. NAPALLEIbHOM NepeHoce,
cumMmempuyu OMHOCUMENbHO NJIOCKOCMU, YEHMPATbHOU CUMMEMpPUl, nosopome
OMHOCUMENbHO NPSMOU, SUHMOBOU CUMMEMPUU, YMemb NPUMEHAMb UX Npu
peuenuu 3a0a4;

umeno npedcmaeﬂeﬂue o nﬂomadu 0pm020HanbH012 npoexkyuu,

umemnbv npedcmaeﬂeﬁue O MPEXCPAHHOM U MHOSOSPAHHOM Y2le U NPUMEHANTb
CBOUCMBA NAOCKUX Y2108 MHO2O0SpAHHO20 Yalia npu peueruu 361()611[,'

uMemsb npedCmasieHuss 0 npeoopaz08aHuu Nnooodus, 2oMOmemuu u ymemsb
NPUMEHAMb UX NPU PeueHUul 3a0ady,

ymenib peutanio 3a0a4u Ha NAOCKOCMU Memooamu cmepeomempuu,

yMemsb npumMeHams hopmyivl 005eM08 Npu peueHul 3a0au.

B noBceaqHeBHOM KM3HHU U NMPpH U3YYCHUH APYIUX NIPEAMETOB

BblnyCKHMK Hayuumcs:

COCTaBJISITh C UCIOJIb30BaHHEM CBOMCTB reOMETPHUICCKUX (bHpr MAaTEMATHUYCCKUC
MOACIIM JJIA PCIICHHA 3aaa4d IMPAKTHYCCKOr0 XapakKTepa W 3aaad K3 CMCEKHBIX
AUCHUIUINH, UCCIICA0BATDH ITOJTYUCHHBIC MOACIIN U UHTCPIIPECTUPOBATL PE3YJIbTAT.

BeKTOEBI H KOOPJAMHATLIL B IIPOCTPAHCTBE

Buinycknuk nayuumcs:

BJIAZACTD IOHATUAMU BEKTOPBI U UX KOOPAHWHATLI; YMCTh BBITIOJIHATL OINCpalliu HAJl
BCKTOPAMH;

HCIIOJIb30BATh CKAJIAPHOC ITPOU3BCACHUC BEKTOPOBIIPHU PCIICHUHN 3a/1a4;

MPUMEHTh ypaBHEHHE IUIOCKOCTH, (OpPMYJIy pacCTOSHUS MEXAY TOYKaMH,
ypaBHEHHE cepbl IPU PELICHNH 33/1a4;

IMPUMEHATH BEKTOPEI 1 METOA KOOPAWHAT BIIPOCTPAHCTBE NIPU PCIICHHUU 3a1a4.

Bbll’lyCKHuK noayuum 603MONHCHOCHIb HAYUUMDbCA:

Haxooums 00veMm napanierenunedda u mempa’opd, 3a0AHHBIX KOOPOUHAMAMU
CBOUX BEPUIUH;

3a0a8ame NPAMYIO 8 NPOCMPAHCIEE;



e HAXOO0Umo paccmosiue om mo4Kku 00 NJIOCKOCMU 8 CUCmeMe Koop()unam;

e HAXOOUMb paccmosHue MeDiCOy CKpeuuearyuMucst npAamMsIMU, 3A0AHHbIMU 8
cucmeme Koopdunam.

Hcropusi 1 MeTO/IbI MATEMATHKH

Buinycknuk nayuumesn:
e HMMETb IPEJICTABICHHE O BKJIAJIE BbIIAIOIINXCSI MATEMAaTUKOB B Pa3BUTHE HAYKU;
e TIOHMMATh POJIb MATEMATUKH B pa3BuTuu Poccuu;

e MHCIIOJIB30BATH OCHOBHBLIC MCTOJbI JOKA3aTCIbCTBA, ITPOBOJUTL JOKA3aTCIbLCTBO U
BBIIIOJIHATH OIIPOBEPIKCHUC,

e IPUMEHATH OCHOBHBIE METOJbl PELICHUS MAaTEMaTHYECKUX 3ajjay; Ha OCHOBE
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MNPUPOJE XapaKTepU30BaTh KpacoTy U
COBEPILIEHCTBO OKPYXKAIOIEro MUpa U IPOU3BEACHUIN HCKYCCTBA;

e TPHUMEHSATH npocTenme IIPOrpaMMHBbIE CpeacTBa u
JIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CUCTEMBbl IPU PpEIIEHUH MaTeMaTHYECKUX
3ajady;

e IIO0JB30BATbCA IMNPHUKIAAHBIMU IIpOorpaMMaMnu H IporpamMmMamMu CHUMBOJIBHBIX
BBIUMCIICHUH JJIA UCCIIEAO0BAaHNA MAaTEMATUYCCKUX 00BEKTOB.

Bbmycmum nojayuum 603MOXNHCHOCHIb HAYUYUMbCA:

NpUMeHAmb — MamemMamuyeckue 3HAHUs K UCCIe008AHUIO  OKPYIHCAIOUWE20 MUpa
(Modenuposanue puzuueckux npoyeccos, 3a0a4u IKOHOMUKU

2. Copep:xaHue y4eOHOIo Kypca

Auaredpa. MHoOrouwieHsl OT OJHOM IIEPEMEHHOM M UX KOpHHU. TeopeMbl o0
paIMOHATIbHBIX KOPHSAX MHOTOWIEHOB C LEIBIMU KOA(PPUIIUEHTAMH.

KoMIuiekcHble Unciaa U UX TeoMeTpudecKasl MHTeprnpeTanus. TpUroHoMeTpuyecKas
(dbopMa KoMIUIeKCHOTO yncia. Apudmernyeckue AelcTBUS HaJl KOMIUIEKCHBIMH YHCIaMMU:
CIIO)KEHME, BbBIUNTAaHUE, yMHOXEHHE, neneHne. @opmyna Myaspa. Bo3Benenue B ey
CTENEHb, W3BJICUEHUE HaTypaibHOro KopHa. OcHOBHas Teopema anredpel (06e3
JI0Ka3aTeNIbCTBA).

Maremarudeckuii aHaau3. OCHOBHbIE CBOMCTBAa (YHKIMU: MOHOTOHHOCTb,
NPOMEXYTKM BO3pacTaHUsi M  yObIBaHMS, TOYKM MAaKCUMymMa W MHHHMYMa,
OTrpaHUYEHHOCTh (DYHKIUH, YETHOCTh U HEUETHOCTD, IEPUOJAUYHOCTb.

DOneMeHTapHble QYHKIUU: MHOTOYJIEH, KOPEHb CTEIICHU 71, CTEeTIEHHas,

MoKazareibHasi, Jiorapupmuueckas, TpuroHomerpudyeckue ¢yHkuuu. CoiicTBa u
rpaduKy 3JI€MEHTapHBIX (YHKIHIA.

[TpeobpazoBanus rpadukoB (QyHKIUI: MapauiedbHbI EPEHOC, pacTsKeHue (CHKaTHe)
BJI0JIb OCEIl KOOPJIMHAT, OTPAXKEHHE OT OCEH KOOpAMHAT, OT Hayaja KOOpAUHAT, rpaduKu
GYHKIUI ¢ MOAYISIMH.

Tpuronomerpuyeckue  ¢GopMynbl  NPUBEIACHHS,  CIOXKEHUs,  MpeoOpa3zoBaHUs
MIPOU3BEICHUS B CyMMY, (JOpMyJia BCHOMOIaTeIbHOTO apryMeHTa.

[IpeoOpa3oBanue BbIpaXEHUH, COAEpKALIMX CTEMEHHBIE, TPUTOHOMETPUUYECKHE,
Jorapu@MuUecKre 1 moka3aTenbHble QyHKIMY. Perenre cooTBeTCTBYIOMINX YpaBHEHUH,
HEPABEHCTB U UX CUCTEM.

HenpepriBHOCTh (yHKIIMU. [IpOoMEXYTKH 3HAKOMOCTOSHCTBA HENMPEPBHIBHON (DYHKIUU.
MeTto UHTEPBAJIOB.

Komnozunus ¢pyuknuii. O6patHas GyHKIUS.

[Tonsarue npenena nocienoparenbHOCTU. [loHsATHE Tpeaena GyHKIUU B TOUKE.



CyMMa 0eCKOHEUHO yOBIBAIOIICH T€OMETPUIECKOM TPOTPECCHH.

Meton MaTeMaTHYECKON MHIYKIIHH.

[TonstTre o mpou3BoaHON (yHKIMU B TOouke. DUBHUYECKUN U TEOMETPUYECKHIA CMBICT
npou3BoHOM. [Ipon3BOJHBIE OCHOBHBIX JJIEMEHTAapHBIX (QYHKLIMHA, MPOU3BOJHAS
CIIO)KHOW (PYHKIMH, TPOU3BOAHAsE 0OpaTHOW (yHKumH. Vcmonp3oBaHHE MPOU3BOTHON
IIpH HccaenoBaHuu QYHKIUHN, ocTpoeHnu rpadukos. Mcnonb3oBanue cBONCTB (HyHKIUI
IPU pEIICHHH TEKCTOBBIX, (DU3MYECKHX M T€OMETPHUECKUX 3ajad. Permienue 3amay Ha
AKCTPEMYM, Ha HaXOXKJICHHE HauOOJbIIETr0 U HAUMEHbBIIIETO 3HAYCHUI.

[Tonatue 00 ompenenéHHOM HHTErpalie Kak IJIONIagd KPHUBOJMHEHHON Tpamneunuu.
®opmyna Hprorona—IJleitonumna. IlepBooOpaznas. IlpunokeHuss OnpeaenaeHHOTro
UHTErpaa.

BepositTHocThb W cTratucTHKA.  BpiOopku, couetanus.  buHOMHaIbHBIE
kodpunuentsl. bunom Hetorona. Tpeyronpauk [lackans u ero cBoiicTsa.

Omnpenenenne u npuMmepsl ucnbiTaHuil bepryman. @opmyna a8 BEpOATHOCTH 4YMCIA
YCIIEXOB B C€pUU UCIbITaHU bepHyun. MaremMarnueckoe 0>KMIaHUe U JUCIIEPCHS YnCia
YCIIEXOB B UCIIBITAHUM bepHymuin.

OcHOBHbIE IIPUMEpPHI CIy4YalHBIX BEIUYMH. MaTeMaTHUECKOE OKUIAHUE U JUCIIEPCHS
CIIy4aiiHOM BEJIMYUHBI.

HezaBucumeble cryuaiiHble BETUYUHBI U COOBITHS.

[IpencraBienne o 3akoHE OONBIIMX YHCEN Ji IOCIEJOBATEIbHOCTH HE3aBHUCHMBbIX
ucnplTaHuil. EcTecTBEeHHOHayuHble NPUMEHEHHs 3akoHa Oonbliux uyuced. OleHka
BEPOATHOCTHBIX XapPaKTEPUCTUK (MATEMaTHYECKOTO OXHAAHUSA, TUCIEPCUH) CIYHYaiHbIX
BEJIMYMH 10 CTATUCTUUECKUM JaHHbBIM.

[IpeacraBinenne 0 reoMeTpUUECKOW BEPOSATHOCTH. PerieHne mpocTedumX MpPUKIAaIHbIX
3aJ1a4 Ha TEOMETPUYECKUE BEPOSTHOCTH.

I'eomeTpuyeckue purypol B IpOCTPAHCTBE U X B3aHMHOE PacnoJioKeHHe.
Axcuomatuka crepeomerpun. [lepBbie cnencrBus akcuom. Iloctpoenust B mpocTpaHcTBe.
B3auMHoOe pacrnionoxkeHue NpsMbIX M IUIOCKOCTEW B MPOCTPAHCTBE: MEpeCceKaroluecs,
napajuleJibHbIE U CKPELIMBAIOLIMECS MPsSMbIE, NapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh
NpsIMOM M IUIOCKOCTH, NapajUIeIbHOCTh W TEPIEHIUKYISPHOCTh ABYX IUIOCKOCTEH.
[Ipu3Haky napajyuienbHOCTH U NEPIEHANKYISIPHOCTH IPSIMBIX U IUIOCKOCTEH.
Ilepnennukynsp u HaknoHHas. Teopema o TpEX NMEPNEHIUKYIIApax.

JIByrpaHHbI yros. JIMHEWHBIA yroja JABYIpaHHOroO yryia. MHOrOrpaHHbIE — YIVIBL
Brinykiible MHOTOIpaHHBIE YIJIBI.

BHyTpeHHue U rpaHMYHBIE TOUKH TPOCTPAHCTBEHHBIX (puryp. [ToHATHS TeomMeTpruyecKoro
TeJa U €ro NOBEPXHOCTH.

[ToHsTHS 0 TEOMETPUYECKOM TEJIE U €70 OBEPXHOCTH. MHOTOIpaHHUKHA U MHOTOI'pPaHHbIE
MOBEPXHOCTHU. BepiinHbl, rpaHu U pédpa MHOTOI'paHHUKOB. BBINyKI1ble MHOTOTpaHHUKH.
Teopema Ditniepa. CeueHrss MHOTOTPAaHHUKOB IJIOCKOCTSIMU. Pa3BEpT MHOTOTpaHHBIX
nosepxHoctel. [ Impamnnaneesnementsl. Terpasrap. [IpaBunpHas nupaMuga, Y ceueHHast
nupamua. [Ipusma u e€ anementsl. [psamas u HaknoHHas npusMa. [IpaBuiibHas npusma.
[Mapannenenunen. Ky6. [IpaBuiabHble MHOTOTpaHHUKH (TE€TPasap, KyO, OKTasap,
noaexa’Ip, ukocasyap). IloctpoeHne npaBuIbHBIX MHOTOTPaHHUKOB. /[BolicTBEHHBIE
IIPaBUJIbHBIE MHOTOTpaHHUKU. [losynpaBuiibHbIE (ApXUMEI0BBI) MHOTOTPAaHHUKH.
Konycel m mununapel. CedeHMss KOHyca M LWJIMHIpAa IUIOCKOCTBIO, NapajlIeIbHOU
ocHoBaHuto. Konyc u mununap Bpamenus. Konndeckue cedenus (9iuturnc, runepoona,
mapabona). Cdepa m map. llepeceuenne mapa u mmockoctd. Kacanume cdepsr u
1ockocTu. OnopHbIE MIIOCKOCTH MPOCTPAHCTBEHHBIX (PUTYD.

H3mepeHne reomeTpu4ecKux BeJIMYMH.

Paccrosiane Mexny 1Bymst Toukamu. PaBeHcTBO 1 moiodue ¢puryp. Paccrosiaue oT Touku
10 GUrypsl (B 4aCTHOCTH, OT TOYKH JI0 IPSIMOI1, OT TOUYKH J10 IIIOCKOCTH). PaccrosiHue
Mexay purypamu (B 4aCTHOCTH, MEXKIY MPSAMBIMH, MEKTY IPSIMON U TUIOCKOCTBIO, MEXKTY
TUIOCKOCTSIMH). YTJIBI: YTOJI MEXY IUIOCKOCTSIMH, YTOJI MEXKAY MPSAMBIMHU, YTOJI MEXTY
MIPSIMOM U TNTOCKOCTBIO.



[TonsiTue o6beMa Tena. OObEMBI TUITUHIPA U TPU3MBI, KOHYCA H ITUPAMHU/IBI, IIapa.
O06BEMBI TOAOOHBIX (HUTYD.

[TonsTre momaan noBepxXHOCTH. 11nomanu noBepXHOCTER MHOTOTPAaHHUKOB,
UWIMHIPOB, KOHYCOB. [lnomans chepsol.

IIpeoopazoBanus. Cummerpus. [lapanensHoe npoexktupoBanue. OpToroHagbHOE
npoektupoBanue. LleHTpanbHoe mpoekTupoBanue (IepCrneKTruBa).

JBwxenus. O0mIMe CBOMCTBA IBUKEHHH. BHUIIbI BIKEHUI: MapaliebHBIN epEeHOC,
CUMMETPHUU OTHOCUTEIBHO TOYKH, IPSIMOM U IJIOCKOCTH, TIOBOPOT.

OO1ee moHATHE 0 CUMMETPUH (HUTYP. DIIEMEHTHI CHMMETPHUH MTPABWIIBHBIX MUPAMH]T U
MPAaBWIBHBIX MTPHU3M, IPABUIBHBIX MHOTOIPAHHUKOB, Cephl U 1Iapa, HUIUHIPOB U
KOHYCOB BpalllCHUA.

I'omoTtetus u mpeobpazoBaHus MO100US.

Koopaunatsl n BeKTOpBI. J[eKapTOBBI KOOPJAMHATHI B IpocTpaHcTBe. PopMyina
paccTosiHUs MEXY IBYMsl ToukaMu. KoopAMHATEI cepeuHbI OTpe3Ka. 3agaHus Guryp
ypaBHEHUSMU. Y paBHEHUs CEepbl U IIIOCKOCTH.

BekTophbl.

Mopynb BekTopa. PaBeHcTBO BeKkTOpOB. Cli0KeHUE BEKTOPOB U YMHOKEHUE

BEKTOpa Ha yucio. KommmHeapHble 1 KOMILUIAaHAPHBIE BEKTOPHI. Pa3iokeHue BeKTopa Ha
IIJIOCKOCTH MO JBYM HEKOJUIMHEAPHBIM BeKTOpaM. PaziokeHue BeKTopa B IpOCTPaHCTBE
110 TPEM HEKOMIUTAHAPHBIM BekTopaM. KoopauHaTel BeKTOpa. YTosl MeXKIy BEKTOpaMH.
CkansipHoe pou3BeJIEHUE BEKTOPOB.

3.TemaTuueckoe IJIAHUPOBAHUE

Mopnysb «Anredpa u HayajIa MaTEeMATHYECKOI0 AHAJIH32)
3uaca B Hee10, Beero 102 yacos

Ne n/n Tema [Koa1-Bo uacos
10 kiacc
1. Anrebpa 7-9 (moBTOpeHue) 4
2. CreneHsb ¢ 1eHCTBUTENBHBIM OKa3aTeNIeM 14
3. CrenenHas GyHKIUA 17
4. [ToxazarenbHast QyHKINS 11
o. Jlorapudmmueckas GpyHKIUSA 20
6. Tpuronomerpuueckue GopMyJibl 22
1. Tpuronomerpudeckue ypaBHEHHs 21
8. JlenmuMocTh gucen 9
9. MHorousneHsl. Anredpanyeckue ypaBHEHUs 16
10. HexoTopsie cBeileHUS U3 TUIAaHUMETPUU 12
11. Beenenue 3
12. [TapanmienbHOCTh MPSAMBIX U IJIOCKOCTEN 15
13 [leprieHAUKYISAPHOCTD MPSMBIX U IIIOCKOCTEN 16
14 MHororpaHHuKu 15
15 [ToBTOpEeHME 12
16 Hrorosasi padoTa B paMKax NpPoOMe:KyTOYHOM aTTecranuu (1
Utoro 102
11 kiace
1. [ToBTOpenue kypca anreOpbl 1 Havan aHanuza 10 kinacca 1
2. Tpuronomerpuueckue GyHKIUU 18
3 ITpon3BogHas U €€ TEOMETPUUECKUN CMBICT 21
4 [TpuMeHeHne POU3BOIHOMN K UCCIETOBAHUIO (DYHKIIMU 18
S5. [TepBooOpa3Has u uHTErpa 16




6. KomOunaTtopuka 10
1. DIEMEHTBI TEOPUH BEPOSITHOCTU 10
8. KommekcHsle uncna 13
9. YpaBHEHMsI U HEPABEHCTBA C IBYMs IEPEMEHHBIMHU 11
10 BekTopbl B IpOCTpaHCTBE 6
11 Metoa KoopAMHAT B IPOCTPAHCTBE 16
12 [{umuHap, KOHYC, map 16
13 OO0beMsbI TEN 19
14 [ToBTOpEeHME
HToroBoe moOBTOpeHHE  Kypca anreOpel M Havdai|og
10. MaTeMaTHYeCKOro aHaJIn3a
11. HToroBas paéora B paMKax NpoMe:KyTO4YHOM aTTecTamun |1
12 OO11ee KOIMYECTBO YacOB 204
NUTOTI'O 408
10 kaacc Moayab «I"eomeTpusi»
2 yaca B HeeJII0, Bcero 68 uacos
Neypoka |Copep:kaHue yueOHOIro MaTepuaa Koua-Bo
4acoB
HexoTopblie cBeeHusi U3 IUIAHUMETPHHI 12
1-4 VYTrabl 1 OTPE3KH, CBA3AHHBIE C OKPYKHOCTHIO 4
5-8 Pemenune TpeyronbHUKOB 4
9-10 Teopembl Menenast u UeBsl 2
11-12  |Dnnumnc, runepbona u napabona 2
BBenenne 3
13 [Tpenmer crepeoMeTprn. AKCHOMBI CTEPEOMETPHUH. 1
14-15 |HekoTopble CIEACTBUS U3 AKCUOM 2
I'nasa 1. IlapajuieiIbHOCTD NPSAMBIX M IJIOCKOCTEH 16
16-19 |[lapamienbHOCTb NPSAMBIX, IPSMOM M MIIOCKOCTH 4
20-22 |B3amMHOE pacroyioKeHHUEe MPSIMBIX B IPOCTPAHCTBE. YTOI MEXTY MPSIMBIMH 3
23 B3anmMHOe pacronoykeHre IpsMbIX B TIPOCTPAHCTBE. YTOI MEKIY MPSIMBIMA 1
KonrTposbnasi pabdora Nel mo Tteme «llapa/uielbHOCTH NPSAMBIX W
I10CKocTei» (20 MuH)
24-25  |[TapamienbHOCTb IIOCKOCTEH 2
26-29  |Terparzp u napansienenunes 4
30 KonTpoubsnas padora Ne 2 o reme «IlapaniieJbHOCTh NPAMBIX U 1
IJI0CKOCTE»
31 3ayer Ne 1 mo Teme «IlapajieIbHOCTH NPSIMBIX U IJIOCKOCTE 1
I'nasa II. IlepnieHaAKyISIPHOCTD NPAMBIX U IJIOCKOCTEH 17
32-36  |[lepneHOUKYISAPHOCT NPSIMON U TIOCKOCTH 5
37-42  |llepneHAUKY/ISp M HAKJIOHHBIE. YTOJ MEXAY MPSIMON U IIIOCKOCTBIO 6
43-46  |[IByrpannslii yroiu. [leprneHauKyIsIpHOCTh MIIOCKOCTEN 4
47 KonTtpoubnas padora Ne 3 mo teme «IlepneHauKyJIsIpHOCTh NPSAMBIX H 1
MJIOCKOCTEi»
48 3ayer Ne 2 no Teme «IleprneHAUKYISAPHOCTD NPAMBIX U IIJIOCKOCTEN» 1
I'nmasa I1II. MHOrorpanHuku 14
49-51  |IlonsTue MHOTOrpaHHuKa. [Tpusma 3
52-55  |[Iupammna 4
56-60 |[IpaBmIIbHBICE MHOTOTPAaHHHUKH 5
61 KonTpoubsnas padora Ne 4 no reme « MHOrorpaHHuKm» 1




62 3auyer Ne 3 mo Teme «MHOrOrpaHHUKI 1
IloBTOpEHHE 6
63-64 |Pemenue 3amgau no reme «llapamnenbHOCTh NPSMBIX U IUIOCKOCTEI 2
65-66 |Pemenue 3amau no reme «lleprneHANKYIAPHOCTD NPSAMBIX U TNIOCKOCTEH» 2
67 Pemenue 3anay no reme « MHOTOrpaHHUKI 1
68 Hrorosasi padora B paMKax MPOMe:KyTOUYHOI aTTecTaluu 1
11 xnacc Moayne «I'eomerpusi»,
11 xaace Moayasb «I'eomeTpusp»
2 yaca B HeJeJII0, Bcero 68 yacon
Ne ypoka  (Copep:kaHue y4eOHOIro MaTepuasa Kou-Bo
4acoB
I'1aBa 1. BekTopbl B NIpoCTpaHCTBE 6
1 [TonaTHE BEKTOpa B IPOCTPAHCTBE. 1
2-3 CroxeHre 1 BEIYMTAaHHE BEKTOPOB. Y MHO)KEHHE BEKTOPA Ha YUCIIO. 2
4-5 KowmrmianapHbie BEKTOPBI. 2
6 3aver Ne 1 mo Teme ""BekTopsl B npocTpancrae" 1
I'naBa 2. MeToa KOOPAMHAT B NPOCTPAHCTBE 15
7-12 KoopauHats! TOYKH M KOOPAMHATBEI BEKTOPA 6
13-19 CkanspHoe MPOU3BEICHUE BEKTOPOB 7
20 3ader Ne 2 mo Teme '""MeToa KOOpAUHAT B IpocTpaHcTBe' 1
21 KounrpoJubHnas padora Ne 1 '""Meroa koopauHaT B mpocTpaHcTse' 1
I'naBa 3. llununap, KoOHyc, map 16
22-24 Humuaap 3
25-28 Konyc 4
29-35 Cdepa 7
36 3auver Ne 3 mo teme "Hnaunap, konyc, map" 1
37 KonTtpoabnas padora Ne 2 " Huanuap, konyc, map" 1
I'naBa 4. O6beMbI TeJ 17
38-40 O0BeM TIPSIMOYTOJIEHOTO TIapajlIeIIeITHITe 1A 3
41-42 O6beM npsiMON TPU3MBI U LIWIIMHIPA 2
43-47 OO6beM HaKJIOHHOH MPU3MBI, MHPaAMU/IbI U KOHYCa 5)
48-52 OObeM mrapa u miomaab ceps 5
53 3auer Ne 4 o Teme "O0BbeMbI TET" 1
54 Konrtpouabnas pabora Ne 3 O0bembl Tea' 1
55-67 3ak/II0YHTEeIbHOE IOBTOPEHHE NMPH MOAT0TOBKE K HTOrOBOii aTTeCTallMu 0 13
reoMeTpHuH.
68
HroroBasi paéora B paMKax MPOMe:KyTOYHOI aTTecTallMu 1
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