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PABOYASA ITPOT'PAMMA
no yueoHoMy npenmety «MaTeMaTHKa» (BK/II04Yasi ydeOHbIe Kypchl «Auredpa u
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s ooyyaroruxcest 10-11 xmaccos



Toscnumenvnas 3anucka

[Iporpamma 1o maremMaTHKe Ha YpOBHE CpEHEro o0Iiero oopasoBaHus pazpadoTaHa
Ha ocHoBe ®I'OC COO ¢ yy€ToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUM, TPEIBABISIEMBIX K
MaTEeMaTUYECKOMY OOpa3OBaHUIO, U TPATUIUMNA pOCCUIiCKOro oOpa3oBaHusa. Peammzanus
MporpamMMBbl TI0 MaTEMaTHUKE OOECTICUMBACT OBJIAJCHUE KITIOYEBHIMU KOMIICTEHITUSIMH,
COCTABJISIFONITUMHU OCHOBY JIJIS CAMOPA3BUTHS ¥ HEIIPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh
OOI1IEKYJIbTYPHOTO, TUYHOCTHOTO U MTO3HABATEIBLHOIO PA3BUTHUS IMYHOCTH 00YUYaIOIINXCSI.

B nmporpamme mo mMaTeMaTUKe YYTE€Hbl UACH M TOJOKEHUS KOHLIEMIIUU PAa3BUTHS
MareMaTuyeckoro oopasosanus B Poccuiickoit @enepannn. B cOOTBETCTBUM C Ha3BaHUEM
KOHIIENIMK, MaTeMaThudeckoe OOpa3oBaHHWE JOJKHO, B YACTHOCTH, MPEAOCTaBISAThH
KaXJI0My 00yYarolemMycsi BO3MOKHOCTb JJOCTUKEHUSI YPOBHS MaTEMaTUYECKUX 3HAHUM,
HEO0OXO0IUMOT0 JUIS TaTbHEHIIeH yCIeNTHOM )KU3HHU B 00111ecTBe. IMEHHO Ha pellieHe 3TO
3a/layy HaleJeHa MporpaMmMa o MaTeMaTuke 0a30BOr0 YPOBHSI.

MaremaTuka - ONMOPHBIN MPEAMET ISl U3YUYECHUS] CMEKHBIX JUCHUUIUIAH, YTO JEIAeT
0a30By10 MaTEMaTUYECKYIO MOATOTOBKY HEOOXOIUMOM.

[IpakTrUueckas MoJIe3HOCTh MATEMATUKU 00YCIIOBJIEHA HATMYUEM ITPOCTPAHCTBEHHBIX
dbopM, KOJIMYECTBEHHBIX OTHOIICHUN, HIKOHOMHYECKHUX PACUETOB; HEOOXOIUMOCTHIO
MaTeMaTUYECKUX 3HAHUN B MOHUMAHUM MPUHLMUIIOB YCTPOMCTBA M MCIIOJIb30BAHUS
COBPEMEHHOM TEXHHUKHU, BOCHPUATUS M HWHTEPHpPETalus pazHOOOpa3HON COLUaIbHOM,
SKOHOMMYECKON HHGOPMAIMU;, MPAKTUYECKUX MPUEMOB T'€OMETPUUECKUX HM3MEPEHUM U
MOCTPOCHUM, 4YTeHUsT HUH(POpMAIUU, TPEACTABICHHOW B BHUJE TaOJull, JAUarpamMm u
rpauKoB.

[IpumeHeHne  MaTeMaTHYECKOTO  CTWJIS ~ MBIIUICHUS,  MPOSBISIONIETOCS B
OTpPENENIEHHBIX YMCTBEHHBIX HAaBBIKax, MNpUEMax W METOJaX MBIIUICHUS YelOoBeKa,
mpoiieccax OO0OOIIEHUST W KOHKPETH3alliu, aHajnu3a M CHHTe3a, Kiaccuukanud u
CUCTEMaTHU3alNK, a0CTparupoBaHus U aHAJOTUN Kak (POPMUPOBAHUHU AITOPUTMHUUECKOU
KOMIIOHEHThI MBIIIUICHUSI U BOCIIUTAHUM YMEHHI JEHCTBOBATH MO 33JJaHHBIM AJITOPUTMaM,
MO3BOJISIIONIEH COBEPIICHCTBOBATh HM3BECTHBIE M KOHCTPYMpPOBaTh HOBBIE. OOBEKTHI
MaTeMaTUYECKUX YMO3AKIIIOUEHH, MPaBUiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHHU3M
JIOTUYECKUX TOCTPOCHUM, CIIOCOOCTBYIOT BBIpabOOTKE yMEHHH  (HOpPMYJIHPOBATH,
000CHOBBIBATh U JOKA3bIBaTh CYKJACHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUYECKOE MBIIICHUE.

OOydeHue MaTeMaTHKE KaK BO3MOXKHOCTb Pa3BUTHUS Y OOY4YArOUIUXCS TOYHOM,
palMoOHaIbHOM W WH(POPMATUBHOM peuM, yMEHHsS OTOHUpaTh Haubojaee MOAXOISAIINE
SI3bIKOBBIC, CHMBOJIMUECKHE, TpauyecKkue CpelcTBa IS BBIPAXKEHUS CYXIECHUU U
HarJISiTHOTO WX TIPEICTaBICHUS.

OO01iee 3HAKOMCTBO C METOJaMU TO3HAHUS JEHCTBUTEIBLHOCTH, MPEACTABICHUE O
MpeaMeTe U METOJIe MATEMATUKH, €r0 OTJIMYUS OT METOJIOB €CTECTBEHHBIX U TYMaHUTapHBIX
HayK, 00 0COOCHHOCTSIX MPUMEHEHUSI MAaTeMaTUKHU JIJIsl PEIICHUSI HAYYHBIX U TPUKIIATHBIX
3aJ1a4 KaKk HeOOXOANMBIN KOMIIOHEHT OOIIeH KyJIbTypBhl.

N3yuenne wmaTeMaTHKU CIHOCOOCTBYET JCTETHYECKOMY BOCIHUTAHUIO YEIIOBEKa,
MOHMMAHUIO KpacoTbl W U3SIIECTBA MATEMaTUUYECKUX PACCYXIEHUW, BOCIPHUATHIO
reoMeTpudecKux (opM, YCBOSHUIO UJIEU CHMMETPHH.



[IpuopurerHbiMu nensiMu oOyuenust Marematuke B 10-11 kitaccax Ha 6a30BOM ypOBHE
SABJISIFOTCSL:

dbopMHpOBaHHE LEHTPAIbHBIX MATEMAaTUYECKUX MOHATUM (YHCIIO, BEIMYMHA,
reoMerpuyeckas ¢urypa, IMepeMeHHas, BEPOATHOCTb, (YHKIHs), 00eCIeunBarOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMaTHYECKOTO 00pa30BaHus 00yUarOIIUXCs;

MO/ABEACHUE OOYYalOIUXCAd Ha JOCTYMHOM JUIsi HHX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH W OKPY>KAIOUIEr0 MHpa, MOHUMAHUE MATEeMaTHKU KaK 4acTu
oO1Iel KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE UWHTEIUICKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEH 0Oydaromuxcs,
[TO3HABATEJIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHHUS,
MHTEpECa K U3YUEHUIO0 MaTEMATHKUY;

dopmupoBanne  (QYHKIIMOHAJIBHOW  MaTeMaTUYECKOM TPaMOTHOCTH:  YMEHUS
pacno3HaBaTh MaTEMaTUYECKHE aCIMEKThl B PEATbHBIX XKU3HEHHBIX CUTyalUsX U TPH
M3YYEHUHU JAPYTUX YUYE€OHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha S3bIKE MAaT€MaTUKU U CO3[aBaTh MAaT€MaTHYECKUE MOJEIH,
IIPUMEHATH  OCBOCHHBIM  MaTeMaTW4YeCKWW amnmapar s peuleHus  [PaKTHUKO-
OpUEHTHPOBAHHBIX 33]1a4, HUHTEPIIPETUPOBATH U OLIEHUBATH ITOJYYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSIMH coziepkanus MatreMaTuku B 10-11 knaccax sBisrores: «Hucna
U BBIUUCICHUS», «AnreOpa» («AnreOpandeckne BBIpOXKCHHS», «YpPaBHEHUS W
HepaBeHCTBa»), «Havana mMatemarndeckoro ananmmsa», «I'eomerpus» («['eomerprueckue
burypbl U uX CBOHCTBa», «/3MepeHHWE TeOMETPUYECKHX BEIMYHH»), «BeposTHOCTh U
cratuctuka». ConepkaTelbHble JIMHUM Pa3BUBAIOTCA MApajUIebHO, KaxkJaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTUKOM, OTHAKO HE HE3aBUCUMO OJIHA OT JPYTOii, a B TECHOM
KOHTAaKTe U B3auMoJelcTBUM. VX 00beIUHSIET JOrnYecKas COCTaBISAIOAst, TPAAUIUOHHO
npucyllas MaTeMaTUKe W NPOHU3bIBAIOIIAs BCE MATeMaTHYEeCKHME KypChbl U
conepxkarenbHbie JuHUA. ChopmynupoBanHoe B PI'OC COO TtpebGoBaHMe «BIaACHUC
METOJIaMH  JIOKA3aTeNbCTB, AJITOPUTMAMHU pEIICHUs 3ajad, yMeHue (QopMyIupoBaTh
ONpENEICHUS,, AKCUOMBI M TEOPEMBI, NPUMEHATH UX, IPOBOJUTH JIOKA3aTEIIbHBIC
paccyX/eHHUs B XOJA€ pelIeHHs 3aJauy» OTHOCUTCS KO BCeM YYEOHbIM KypcaM, a
(bopMHpOBaHUE JTOTMUECKUX YMEHUH pacnpeesieTcs o BCeM rojjaMm 00yUYeHHs Ha YpOBHE
CpeaHero oo1ero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTHka sBisieTcsl 00s13aTeNbHBIM IPEIMETOM Ha
JaHHOM ypoBHE o0pa3oBaHus. [I[porpamMmmoii mo MareMaTrke mpeaycMaTpruBaeTCs U3yUYeHUE
y4yeOHoro npeamera «MaTemaTuka» B paMKax TpEX y4eOHBIX KypcoB: «AJredpa v Havasna
MaTeMaTU4YeCcKoro aHaiuzay, «['eomerpus», «BeposTHOCTb U cTaTUCTHKAY». DOpMUpOBaHUE
JIOTUYECKUX YMEHHUU OCYUIECTBIISETCS HAa MPOTSHXKEHUU BCEX JIET OOy4YeHUsi Ha ypOBHE
cpenHero ooOmero o0pa3oBaHus, a AJIEMEHTHI JOTUKH BKJIOYAIOTCS B COJEP)KAHHME BCEX
Ha3BaHHBIX BbIIIE YYEOHBIX KYPCOB.

OO1iiee ynciio 4acoB AJi1 U3yUEHHUs] MaTeMaTukH - 272 daca: B 10 xiacce - 136 gacos
(4 yaca B Hezenio), B 11 kimacce - 136 yacoB (4 yaca B Hepeno). M3 Hux:

y4eOHBIN Kypc «Airedpa M Havaja MaTeMaTH4ecKoro anainuza» - 136 yacos: B 10
Kacce - 68 yacos (2 yaca B Hezen0), B 11 kiacce - 68 yacoB (2 yaca B HEZEI0);

yueOHbIi kypce «I'eomeTpus» - 68 vacos: B 10 kiacce - 34 gaca (1 yac B Henenmo), B 11
Kiacce - 34 gaca (1 yac B Heneno);

y4eOHbII Kypc «BeposiTHOCTh U cTaTUCTUKa» - 68 yacoB: B 10 kiacce - 34 yaca (1 yac
B Henento), B 11 kiacce - 34 gaca (1 yac B Henenio).



IInanupyemvle pesynromamsl 0c80eHUs YieOHO20 npeomema

Jluunocmuvle pe3ynomamot

B pesynbpTaTe m3ydeHHs MaTEeMaTHKH Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHHS Y
oOyuatomierocs OyayT cpopMUpOBaHbI CIECIYIONINE JIMYHOCTHBIE PE3YIbTATHI:

1) epascoanckoeo 6ocnumanusi:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3MLIKK OOYyYaIoOUIErocss KaK aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUUCKOrO OOIIecTBa, MPEACTaBICHHE O MaTeMaTUYECKUX
OCHOBaxX (hYYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUU, TPOIEAYP TPaAXTAHCKOTO
oO1iecTBa (BBIOOPBI, OMPOCHl U JIPYTro€), YMEHUE B3aUMOJECHCTBOBATh C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (YHKIUSIMH H Ha3HAYCHHUEM;

2) nampuomuyecko2o 80CNUmMaHus:

c(OPMHUPOBAHHOCTh POCCUUCKOM TPAKTAHCKOW HMJACHTHUYHOCTH, VYBaXKEHUA K
MpOIIJIOMY M HACTOAIIEMY POCCUUCKOM MaTEMaTUKH, I[EHHOCTHOE OTHOIIEHUE K
JOCTI)KEHUSIM POCCUUCKMX MAaTEMAaTHUKOB M POCCHUHUCKOW MAaTeMaTHYe€CKOW IIKOJIbI,
MCIIOJIb30BAHUE ATUX JOCTIXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) 0YX08HO-HPABCMBEHHO20 BOCHUMAHUA!

OCO3HaHWE JYXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoja, CcHOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUSA, JSTUYECKOTO TIOBEACHHUSA, CBSI3aHHOTO C MPAKTUIECKUM
MPUMEHEHHEM JIOCTIKEHUH HAYKU U JESITEIbHOCTHIO YYEHOTO, OCO3HAHKE JIMYHOTO BKIIaa
B IIOCTPOCHUE YCTONYHUBOTO OYyIIETO;

4) acmemuueckoeo 60CNUMAHUA!

ACTETHMYECKOE OTHONIEHWE K MHpPY, BKIIOYas OCTETHUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEUIeHUH, pPAaCCyKIEHUH, BOCHPHUHUMYHMBOCTH K
MaTEeMaTUYECKUM acTIeKTaM Pa3Iu4HbIX BUIOB HCKYCCTBA;

5) @usuueckoeo socnumanusi:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTEeMaTHYECKHWE 3HAHHUS B WHTEpecax
3I0pOBOTrO U 6e30macHOro o0pas3a )KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBbIO
(3mopoBoe TMTaHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATUA M OTIbIXa, peEryJisapHas
¢du3nUecKass aKTUBHOCTH), (PM3MUECKOE COBEPIIECHCTBOBAHUE TMPU 3AHSATUSAX CIOPTUBHO-
03/I0POBUTEIHHOMN AESITETHFHOCTHIO;

6) mpy0os8oco 6ocnumaHusL:

TOTOBHOCTh K TPYIy, OCO3HAHHME ILIEHHOCTU TPYIOTIOOMS, MHTEPEC K Pa3InIHBIM
chepam mnpodeccuoHaTBLHON JEATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOM u  eé
NPWIOKEHUSAMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieir mnpodeccun u
pealn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUTAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHUeCKOMYy O00pa30BaHWI0O U CcaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY Yy4YaCTHUIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTEMaTHYCCKOM
HaIpaBJICHHOCTH;

7) 9KONI02U1ECK020 8OCNUMAHUSL:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJBTYpbhl, MOHUMAHWUE BIMSHHUS COIMATBHO-
HKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJHON M COLMAIBHOU Cpe/bl, OCO3HAHUE
TJI00QJIBHOTO — XapakTepa HJKOJIOTHUYECKHX TMpoOJieM, OpHEHTAlMs Ha MPUMEHECHHE
MaTEeMaTHUeCKUX 3HAHWM I pelleHws] 3aJad B O00JacTh OKpYXKalIeHd Ccpesl,
TUTAHWPOBAHHWE TIOCTYIIKOB M OIICHKHM MX BO3MOXKHBIX TOCIEACTBHHA ISl OKPYIKaIOIICH
CpeIbl;



8) yennocmu HayyHo20 NOZHAHUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKu M OOIIECTBEHHOW MPAKTHKW, MOHUMaHHWE MaTeMaTHYEeCKOM HAyKd Kak
cdephl YeI0BEUECKON NEATEIBbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl pa3BUTHUS
UMBWIN3ALUH, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKM W MAaTeMaTUYECKOW KYJBTYpOW Kak
CpPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U UCCIEAOBATEIBCKYIO
NEeATEeIbHOCTh UHANBUYaIbHO U B TPYIIIIE.

Memanpeomemuvie pezyrbmamol

B pesynpraTe m3yueHus MaTeMaTHKH Ha YPOBHE CPETHEro OOIIero oO0pa3oBaHUs Y
oOyyvarorierocss OyayT chopMupoBaHbl IMO3HABATEIbHBIC YHUBEpPCAJIbHBIC YUEOHBIC
NEUCTBUSA, KOMMYHUKATHUBHbIE YHHMBEpPCAJIbHbIC YueOHBIE JIEUCTBUS, PpETYJISATUBHbBIC
yHUBEpCaAJIbHbIC yUeOHBIC JIEUCTBUSI, COBMECTHAS JIEITEIbHOCTD.

YV obyuarowezocs 6yoym cghopmuposansi credyrowue 6azosvie ro2uieckue 0elcmaeus
KaK 4acmuv NO3HABAMENbHBIX YHUBEPCAIbHBIX YYeOHbIX 0eUCmEUlL’

BBISIBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKKA MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOLIEHWN MEXIy MOHATHUSAMHU, (OPMYyIUpPOBATH ONpPENENEHUsI TOHATUM,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIINNA, OCHOBAHUS I 000OIICHUS U
CpaBHEHUS, KPUTEPHUH IMPOBOJIUMOTO aHAJN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEILHBIC U
OTpUIIaTeIbHBIC, CAUHUIHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBIIATh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W TPOTHUBOPEUHS B
(dakTax, TaHHBIX, HAOIIOJCHUSAX U YTBEPKICHUSX, TPejIaraTb KPUTSPUH JIJIST BHISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

JIeaTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U UHIYKTHBHBIX
YMO3AKIIFOUYCHUH, YMO3AKIFOUCHUN IO aHAJIOTHH;

IPOBOJUTh  CaMOCTOSITEIBHO  JIOKA3aTEIbCTBA MAaTEMAaTUYECKUX  YTBEPIKICHHM
(mpsiMble ¥ OT MPOTHUBHOTO), BBHICTPAMBATh ApPTyMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh Croco0 pemieHus yuyeOHOW 3amaud (CpaBHUBATH HECKOJIBKO BapHUAHTOB
perieHus, BbIOMpaTh HanOoJIee MOIXOAININN C y4ETOM CaMOCTOSTEIBHO BBIJCIICHHBIX
KpUTEPHUEB).

YV obyuarowezoca 6yoym cgopmuposansl ciedyowjue 6azosvle UCCIe008aMeENbCKUE
oelicmeus KaxK 4acmos NO3HABAMEIbHBIX YHUBEPCATbHBIX YYUEOHbIX OelCMEUL:

UCIIOJIB30BaTh  BOMPOCHI  KaK  HCCIAEAOBATCIIbCKUH ~ HHCTPYMEHT  ITO3HAHMS,
(dbopMynupoBaTh BONPOCHI, (UKCHPYIOIIUME MPOTUBOpPEUYHE, MpOOJIeMy, yCTaHABIUBATH
HMCKOMOE U JIaHHOE, (POPMHPOBATH THUIIOTE3Y, apTYMEHTHPOBATh CBOIO TIO3UIHI0, MHCHHUC;

MPOBOJIUTh CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEAOBAHHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHdeckoro oOBbeKTa, SBIEHUS, IMpoIiecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMu, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENbHO  (OPMYIMpPOBAaTH OOOOIIEHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOJIIOCHMS, HWCCIICIOBAHMS, OIICHHBATh JIOCTOBEPHOCTH TOTYYEHHBIX
PE3yIBTATOB, BHIBOJIOB M 0000IIEHNI;

IPOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE IIpollecca, a TaKXKe  BBIIBUTATh
NPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.



YV obyuarowezocs 6yoym cghopmuposarnsvl ymenus pabomamov ¢ uHgpopmayuen Kax
Yacmv NO3HABAMENbHBIX YHUBEPCATILHBIX Y4eOHbIX 0elCm UL

BBISIBJISITH IePUIIMTH MHGOPMAITUH, JaHHBIX, HEOOXOUMBIX I OTBETA HA BOMPOC U
TUTSL PEIICHUS 3a1a4H;

BbIOMpaTh WHGOPMALUIO W3 WCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIW3UPOBATH,
CHUCTEeMAaTHU3UPOBaTh W HHTEPIPETHUPOBATh WHOOPMALUIO PA3IUYHBIX BUIOB U (opm
Mpe/ICTaBICHHUS,

CTPYKTYypUpOBaTh HWH(POPMAIMIO, TPEACTABIATH €€ B pPa3IUYHBIX (Qopmax,
WUTIOCTPUPOBATH TpapUUecKH;

OLICHMBATh HAAEKHOCTh HH(POPMAIMH IO CAMOCTOSTENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

YV  obyuarowezocsi 6yoym  cgopmuposamvi  ymeHus oOweHus KAk — uacmo
KOMMYHUKAMUBHBIX YHUBEPCATILHBIX YUEOHbIX 0eUCMBUIL.

BOCIPUHUMATh U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH U LIETSIMU
OOLIEeHHUS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX
TEKCTaxX, /1aBaTh MOSCHEHUS MO XOAY pELICHUs 3a/layd, KOMMEHTUPOBATh MOJIYYEHHBIN
pe3yJibTarT;

B X0J1€ 00CYX/I€HUs 3a]]JaBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMOM TEMBbI, IPOOJIEMBI,
pelaeMoil 3aa4un, BBICKA3bIBAaTh HJICH, HAIIEJICHHBIC HAa TIOMCK PEIICHHUsS, COMOCTABISAThH
CBOM CYXKJCHHS C CYXJACHUSAMH APYTUX YYaCTHUKOB JMajora, 0OHapyXKUBaTh paziudue
CXOACTBO TIO3WIMHA, B KOppeKTHOW (opme dopmynarpoBaTh pa3HOTIACHS, CBOU
BO3PaKEHUS;

MPEICTaBIATh PE3YNbTAThl PEIICHUS 3a]a41, YKCIIEPUMEHTA, UCCIIEI0BAaHUs, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aqad MPE3CHTALUU |
0COOEHHOCTEN ayJUTOpPHUH.

V' obyuarowezoca 6yoym cgopmuposanvl ymenus camoopeaHuzayuu Kax uacmo
Pe2YIAMUBHBIX YHUBEPCATbHBIX YYEOHbIX 0eUCMEUL:

COCTaBJIAATH IJIaH, AJITOPUTM PEILIEHUs 3a/1a4i, BEIOUpATh CIOCOO peleHus ¢ y4ETOM
UMEIOLIUXCA  PECYpcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBaTh MU
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(pOpMALIHH.

V' obyuarowezocs 0yoym cgopmuposansbt ymeHus CAMOKOHMPONA KAK YACMb
Pe2YIAMUBHBIX YHUBEPCATbHBIX YYeOHbIX 0eUCmEUl.

BJa/IeTh HAaBBIKAMH TO3HABATENBHON pE(QICKCUU KaK OCO3HAHUS COBEPIIaeMbIX
JACUCTBHU M MBICIMTENBHBIX TMPOILECCOB, HMX pPE3yJlbTaTOB, BIAACTh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca M pe3yJibTaTa pelIeH!s MaTeMaTHYeCKOM 3a/1auH;

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPHU PEIICHUH 33]1a4H, BHOCHUTH
KOPPEKTHUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaWIEHHBIX
OIMOOK, BEISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEINM M YCIOBUSAM, OOBSICHATh MNPUUHHBI
JOCTHKEHHSI UM HEIOCTHKEHUSI PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOUTh OLIMOKY, AaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

YV obyuarowezoca 6yoym cgpopmuposarvl ymeHuss coeMecmHoll 0esimenrbHOCmu:

MOHMMATh U MCIOJIH30BAaTh MPEUMYIECTBA KOMAaHIHOW U MHIUBUAYaJIbHOU pabOThI
IpU pEelIeHUH y4eOHbIX 3aj1a4, IPUHUMATh 1[eJIb COBMECTHOM JIEATENbHOCTH, IJIAHUPOBAThH
OpPraHM3aIMI0 COBMECTHOW paboThl, paclpenensTh BUABI padoOT, JOrOBapUBaThCH,
00CyXJaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHUX JTFOICH;



y4acTBOBATh B TPYIIIOBHIX (popMax paboThl (00CYkaeHNs, OOMEH MHEHHH, «<MO3TOBBIC
IITYPMBD) ¥ UHBIE), BBITIOJIHATH CBOIO YacTh paOOTHl U KOOPAWHUPOBATH CBOU JICUCTBUS C
APYTUMH 4YJICHaMHU KOMaHIbI, OIICHMBATh KAY€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO
KpUTEPHUsIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

IIpeomemnvie pezynomamuol

[To yueOnomy mpenmery «Matematuka» (BKIO4as ydeOHble Kypchl «Anrebpa u
Hayaja MaTeMaTHYecKoro aHamu3ay, «[‘eomerpusi», «BeposSTHOCTP M CTATHUCTHKAY)
(0a30BbIil ypoBeHB) TpEOOBAaHUS K MPEIMETHBIM pe3yibTaTaM OCBOCHHs 0a30BOTO Kypca
MaTEMaTHKH JIOJKHBI OTPaXaTh:

1) BmameHune MeTOJaMHM JOKAa3aTelIbCTB, AJITOPUTMAMM pELIEHUS 3aJad; YMEHHE
(bopMyIMpOBaTh OIpPENETICHUS, AKCUOMBI M TEOpPEMBl, INPUMEHATh UX, I[POBOJUTH
J0Ka3aTeJIbHbIE PACCYKACHUSI B X0JI€ PELICHU 3aa4;

2) yMeHHE OIepHpoBaTh MOHATHUSMHU: CTENEHb 4YMCIA, JIOTapUpM 4YHCIIa; YMEHHE
BBITNIOJHATh BBIYMCIIEHUE 3HAYEHUHW U TNpeoOpa3oBaHMsl BBIPAKEHUM CO CTENEHAMU U
norapudmamu, npeodpa3oBaHus JPOOHO-PALMOHAIBHBIX BBIPAXKECHHUIH;

3) yMeHue oOmnepupoBaThb MOHATHSAMH:  palMOHAJbHBIEC, HPPALUOHAIIBHBIE,
MOKa3aTebHbIE, CTENEHHBbIe, JorapuMuueckue, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

4) yMeHue ONEpUpPOBaTH MOHATUAMU: (DPYHKIMS, HeNpepbiBHAsS  (QYHKIMS,
MIPOU3BOIHAs, IEPBOOOpA3Has, ONPEAEIICHHbII UHTErpal; YMEHUE HaXOIUTh TPOU3BOIHbBIC
AJIEMEHTApHBIX  (PYHKIMIA, HCHONB3YyS CIOPaBOYHBIC MaTepuaibl; HCCIEI0BaTh B
MpOCTEHIMX ciydasx (pyHKIUKA HAa MOHOTOHHOCTb, HAXOIUTh HAMOOJIBIITNE U HANMEHBIIINE
3HaueHus (QYHKIUH, CTPOUTH TpaWKd MHOTOUYIEHOB C MCIOJIb30BAHUEM armapara
MaTEeMaTHYECKOI0 aHaIn3a; MPUMEHSTh POU3BOIHYIO [P PEIICHUH 3aa4 Ha JIBUKECHUE;
pelaTh NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4l Ha HAMOOJIbIIINE U HAUMEHBIIINE 3HAUEeHNUs, Ha
HaXO0XJIEeHUE MYTH, CKOPOCTH U YCKOPEHHS;

5) yMmeHue onepupoBaTh MOHATUSMHU: palMOHANbHasg (QYHKLIMS, IOKa3aTeabHas
byHkums, creneHHas GyHKOus, Jorapudmudeckas (QyHKIHUS, TPUTOHOMETPUUYECKUE
byHkuuu, oOpaTHble (YHKIMH; YMEHHE CTPOUTh TpauKd H3YyYCHHBIX (DYHKIIHM,
MCIIOJIb30BATh rpaMKU MPHU U3YUYEHUH MPOLIECCOB U 3aBUCUMOCTEN, PU PEILICHUH 3a1a4 U3
APYyTUX Y4eOHBIX MPEAMETOB U 3a/Jad M3 peallbHOM JKHU3HH, BBIpAXaTh (QopMyTIamu
3aBHCHMOCTH MEXy BEJIMUYNHAMHU;

6) yMeHHE peaTh TEKCTOBBIC 3aa4l PA3HBIX TUIIOB (B TOM YKCJIE Ha MTPOIIEHTHI, TOJIN
Y 4acTH, Ha JABWXKEHHUE, paboTy, CTOMMOCTh TOBApOB U YCIIYT, HAJIOTH, 33aJla4yu U3 00J1acTu
yOpaBlIeHUS] TUYHBIMA U CEMEUHBIMH (PMHAHCAMHM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA M UX CHUCTEMBbI MO YCJOBHIO 3aJauyM, MCCIEIOBATh MOJYyYEHHOE pEUIeHUE U
OLICHMBATH MPABAONOI00HOCTh PE3yIbTATOB;

7) yMeHHE ONepupoBaTh MOHATHSAMH: CcpeAHee apupMeTHUecKoe, MeaHuaHa,
HauOoJblllee ¥ HAaUMEHbIIEEe 3HAUCHMS, pa3Max, TUCIEPCUs, CTaHIApPTHOE OTKJIOHEHHE
YUCIOBOrO  Habopa;  yMEHHE  H3BJIEKaTb, HMHTEPIPETUPOBATh  MHGPOPMAIHIO,
Npe/ICTaBJICHHYI0 B TaOlMIIaX, Ha JAMarpaMmax, rpadukax, OTpa)aloulyl0 CBOICTBa
pealIbHbIX MPOIIECCOB M SIBJICHU; MPENCTaBiIsATh MH(OPMALIMIO C MOMOIIBI0 TaOIHIl U
auarpaMM; HCCIEAoBaTh CTATHCTHUYECKUE JIaHHbIE, B TOM YHCJIE€ C MPUMEHEHUEM
rpaUueCKuX METO/I0B U DJIEKTPOHHBIX CPEJICTB;



8) yMeHHE ONepupoBaTh NOHATHUAMHU: CIy4YalHbBI ONBIT U Cily4ailHOE COOBITHE,
BEPOSATHOCTh CIYyYallHOTO COOBITHS; YMEHUE BBIUUCIATh BEPOSTHOCTh C MCHOJIb30BaHUEM
rpaUyecKuX METOJO0B; IPUMEHATH (POPMYJIbI CIOKEHHUS M YMHOXEHHSI BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OpMysbl MpPU PEUIEHUH 337ad; OLICHUBAThb BEPOSITHOCTU
pEaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHbIMM BEJIMYMHAMH; YMEHHUE MPHUBOJIUTH
MPUMEPHI MIPOSBIICHUS 3aKOHA OOBIINX YUCEN B IPUPOAHBIX U OOIIIECTBEHHBIX SBJICHUSX;

9) yMeHue onepupoBaTh MOHATHSAMH: TOYKA, HpsMasi, MJIOCKOCTb, MPOCTPAHCTBO,
JIBYIPAHHBIM YTOJ, CKPEIIMBAKOLIMECA NMPAMBIE, MAPAILIEIBHOCTD U MEPIEHANKYIIPHOCTD
MPSAMBIX U IUNIOCKOCTEW, YTOJI MEXIY IPSAMBIMH, YTOJI MEXAY NPSIMOMN U INIOCKOCTBIO, YIOJI
MEKy IJIOCKOCTSAMH, PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH,
PACCTOSIHUE MEXAY IIOCKOCTSMM; YMEHHE UCITOIB30BATh IIPU PELICHNH 3a]1a4 N3yYCHHbIC
(bakThl ¥ TEOpEeMbI IITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mephl 0ObEKTOB OKPYKAIOIIETO
MUpA;

10) ymenue onepupoBath NOHATHSIMH: MHOTOI'PaHHUK, CEUEHUE MHOTOIPaHHUKA, KyO,
napajuiesienune, Npu3Ma, NupaMuaa, GuUrypa 1 NoBEpXHOCTh BpallleHUs, LUIUH]IP, KOHYC,
miap, cgepa, ceuyeHus (Urypsl BpalleHMs], INIOCKOCTb, Kacaromascs cepbl, HUIMHAPA,
KOHYCa, TJIOIIalb TOBEPXHOCTH MUPAMHU/Ibl, TPU3MBI, KOHYCA, IUIUH/IPA, IJI01aab Chepshl,
00BbeM Ky0Oa, IpsIMOYTOJIBHOTO Mapaiesienumeaa, TMpaMuibl, IPU3MbI, WIKHIpA, KOHYCA,
mapa; yMeHue M300pakaTb MHOTOIPAaHHHUKH M MOBEPXHOCTU BpAIICHUS, UX CEYEHHS OT
PYKH, C TIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB MU JJEKTPOHHBIX CPEICTB; YMEHUE
pacro3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHME pACIO3HABaTh IIPaBUJIbHBIC
MHOTOTPaHHHKU;

11) ymeHue onepupoBaTh MOHATUSMHU: ABUKEHUE B IPOCTPAHCTBE, OJJOOHBIE (PUTYPBI
B IPOCTPAHCTBE; WCIOIb30BaTh OTHOILIEHUE IUIOLIAJCH IMOBEpXHOCTEH U 0O0BEMOB
MOoA00HBIX (UTYp IPU pELICHUU 33]1aY;

12) ymeHue BbIUKCIATh TEOMETPUUECKUE BEIMYUHBI (JJIMHA, YTOJ, IUIoNIalb, 00beM,
II0UIa/1b MOBEPXHOCTH), UCTIONb3YS U3YUeHHbIE (POPMYJIIbI U METO/IbI;

13) yMmenue onepupoBaTh MOHATHSAMH: TMPSMOYIOJbHAs CHCTEMa KOOpAMHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIAPHOE IIPOU3BEACHUE, YTOI MEXKILY
BEKTOpPaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpPA HA YMUCIJIO; HAXOAUTH C MOMOILBIO
M3YYEHHBIX (POPMYIT KOOPJIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXY JBYMS TOUKAMU;

14) ymenue BbBIOMpATH MOAXOMAIIUM HW3YUYCHHBIM METOJ JUIsl PEIICHUS 3aJadd,
pacno3HaBaTh MaTeMaTH4eckue (akTbl U MATEeMAaTHUYECKHME MOJIETU B TMPUPOJIHBIX U
OOIIECTBEHHBIX SIBJIEHUSAX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPHl MaTEMATUYECKHUX
OTKPBITUM POCCUNCKON Y MUPOBOM MAaTeMaTUYECKOU HAYKH.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMEI IT0 MaTeMaTHKe Ha 0a30BOM ypOBHE
Ha ypOBHE CpeJHEro oo01ero oopa3oBaHus MPEICTABICHBI 1O T0JlaM O0y4YeHHUSI B paMKax
OTJIETHHBIX YY€OHBIX KYPCOB B COOTBETCTBYIOIIMX Pa3jieiax MporpaMMbl 0 MaTEMaTHKE.



Pabouasi nporpaMmma y4e0HOI0 Kypca «AJjredpa u Ha4yajia MaTeMaTH4IeCKOro
aHAJIU32)

Tlosicnumenvnas 3anucka

VYueOHblii kypc «AnreOpa M Hayajla MaTEMaTHUYECKOrO aHaIM3a» O00ecreyrnBacT
WHCTPYMEHTAJIbHYIO 0a3y Il M3yUYCHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, (hOPMHUPYET
JIOTUYECKOe M aOCTPaKTHOE MBINIJIEHUE OOYYAIOIIMXCS Ha ypOBHE, HEOOXOIWMOM IS
OCBOCHHS YUCOHBIX KYpPCOB MH(POPMATHUKH, OOIIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH. B
paMKax y4eOHOTO Kypca «Ayredpa W Havajsa MaTeMaTHYECKOTO aHAIM3a» O0yJaroIIrecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOUN HayKH, KOTOpas (OpMyJIUpYyeT CBOU
TOCTIKCHUS B MAaTEMaTHIECKOU (opme.

VYueOHbIit Kypce anreOpbl 1 Hayal MaTeMaTHYECKOTO aHaJI3a 3aKJ1aIbIBaeT OCHOBY JIS
YCIENTHOTO OBJIQJCHUS 3aKoHaMU (U3UKH, XUMHU, OMOJOTHH, MOHHMAaHHS OCHOBHBIX
TCHJICHIIUH SKOHOMHKHM W OOIIECTBEHHON J>KM3HU, TIO3BOJISICT OPUCHTHUPOBATHCSA B
COBPEMEHHBIX ITU(PPOBHIX U KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HMCIIOJIb30BaTh MX B
MOBCEIHEBHON  ku3HU. OBnazeHue  aOCTPAKTHBIMM M JIOTHYECKH  CTPOTHUMU
MaTeMaTHYECKUMH KOHCTPYKIIMSMH pPa3BUBaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPKJICHUS, UCIIOIB30BaTh 0000IIEHNE U KOHKPETU3AIIUIO,
a0CTparupoBaHUEe W aHAJIOTHIO, (OPMUPYET KPEAaTHBHOE M KPUTHYECKOE MbllIiecHuEe. B
X0J1€ U3y4YeHHUs aJireOphl U Hayal MaTEeMAaTHYE€CKOIO aHaJIl3a Ha YPOBHE CPEIHETO 00IIero
oOpa3oBaHus OOydJarouyMecs MOJy4aloT HOBBIA ONBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO TIOCTPOCHHUSI MAaTEeMaTUYECKUX MOJEJeH peanbHbIX CUTyallud u
MHTEpIIPETAlMM TOJTYUYCHHBIX PEIICHUM, 3HAKOMSTCS C MpUMEpaMH MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN B MPHUPOJIE, HAYKE U B UCKYCCTBE, C BBIJIAIOIIMMHUCS MAaTEMaTUYECKUMU
OTKPBITHUSIMA M UX aBTOPAMH.

VYueOHbIit Kypc anreOpbl 1 Ha4al MaTeMaTHIECKOT0 aHalli3a 00J1a1aeT 3HAYUTEIbHBIM
BOCIUTATEILHBIM TMOTEHIIMAIOM, KOTOPBIA peain3yeTcs Kak 4yepe3 ydeOHBI maTepual,
CIOCOOCTBYIOMIUNM (hPOPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS, TaK M Yepe3 CIeHUupUKY

y4ueOHOM JIEATEeIIbHOCTH, Tpedyromen CaMOCTOSITeJILHOCTH, aKKypaTHOCTH,
MPOJOJKUTEILHON KOHIIGHTPAllUM BHHUMAaHUS W OTBETCTBEHHOCTH 3a TIOJYYCHHBIN
pe3yJibTar.

B ocHoBe MeToaukm 00yueHHs anreOpe v HayaiaM MaTeMaTHYeCKOTO aHAIN3a JISKHUT
JeATETPHOCTHBIN TIPUHIIAI 00YUYEHUS.

B cTpyktype mporpamMMmel o anrebpe W HavyajlaM aHaln3a BBIICTSIOTCS CIEIYIOIIHNe
coJiepKaTeIbHO-METOIMUECKUE TUHUH: «Hucma u BeauciacHU», « ODYHKIUU U TpauKm,
«YpaBHeHUS U HepaBeHCTBa», «Hauama maTemaTmueckoro aHammsa», «MHOXecTBa U
Joruka». Bce OCHOBHBIE COIEpKATEIHHO-METOAUYECKHE JIMHUM M3ydaloTcs Ha
MPOTSDKEHUH JIBYX JIET OOy4eHHs Ha ypOBHE cpeaHero oomiero obpazoBanwus. J[aHHBIN
y4eOHBIN KypC SIBIISIETCS MHTETPATHUBHBIM, OOBEAWHSA B ceO€ COMEpiKaHHe HECKOJIBKUX
MaTeMaTUYECKUX JUCITUIUIMH: alreOpa, TPUrOHOMETPHS, MATEMAaTHIECKUN aHaJTU3, TEOPHUS
MHOeECTB U Apyrue. OOyJaronifecs: OBIaIeBar0T MMPOKUM MATEMATHUYECKUM amapaToM,
y HHUX TIOCIEOBATeNbHO (OPMUPYETCS ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYI0 MOJIENIb peajbHOW CUTyalluu, MNPUMEHITh 3HAHUA, MOJYYCHHBIC B
ydeOHOM Kypce «Anrebpa W Hadaja MaTeMaTUYeCKOTO aHalu3a», A PeIICHUs
CaMOCTOSITENIbHO ~ COPMYJIMPOBAaHHON  MaTeMaTHYeCKOM  3amaum, a  3aTeM
MHTEPIPETUPOBATH MTOJTYICHHBIN pE3yIbTar.



ConepxarenpHO-MeTOANMYECKAsT JMHUS «Uucna ©  BBIYMCICHHSD  3aBEpIIACT
(dhopMHUpOBaHNE HABBIKOB HCIIONIb30BaHUSA JAEHCTBUTEIBHBIX YKCEI, KOTOpOE ObUIO HA4aTo
Ha YpOBHE OCHOBHOTro o01miero odpaszoBanusa. Ha ypoBHe cpegHero oOiero oopa3oBaHus
0oco0oe BHUMAaHME YJIENseTcs (POPMUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB,
BKJIFOUAIONINX B CeOsl UCMOIb30BaHUE PA3IMYHBIX (DOPM 3aMUCH IEUCTBUTENBHOTO YHUCIA,
YMEHUE PAUMOHAIBHO BBIIOJHATh ACUCTBUS C HHUMH, J€JaTh NPUKUJIKY, OLEHUBATH
pe3yabTaT. OOydarommecs moxy4atoT HaBbIKK NPUOIMKEHHBIX BEIYUCIICHUN, BBIITOJIHEHHUS
NEUCTBUM C 4YHUCIaMH, 3allMCaHHBIMA B CTAaHAAPTHOM (Qopme, HCIOIb30BaHUSA
MaTE€MaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHHI.

ConepxarenpHas JIMHHS «YPaBHEHUS U HEPABEHCTBA» PEANM3YETCs] HA MPOTKEHUN
Bcero oOydeHus: Ha YpOBHE CpeTHET0 0011ero 00pa3oBaHus, MOCKOJIBKY B KaXKJIOM pa3zesie
IporpaMMbl  MPEAYCMOTPEHO pEHICHHE COOTBETCTBYIOMMX 3aaad. OOyuaromiuecs
OBJIAJIEBAIOT PA3JIMYHBIMUA METOIAMH PEUICHUS LIENIBIX, PAIMOHANIBHBIX, HPPALHUOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHU, HEPABEHCTB U UX
cucteM. [lodydyeHHble yMEHUSI UCHOJB3YIOTCS MPH UCCIEIOBAHUM (PYHKIMM C TIOMOIIBIO
IIPOM3BOJHON, PELICHUM MPUKIAJHBIX 3aJa4 W 3a7ad Ha HAXOXKJICHHE HauOOJBIIMX U
HAaUMEHBIINX 3HaUeHUH QyHKIuM. J[aHHas coaepKaTeNbHas JMHUS BKIIIOYAeT B ce0s1 TakKe
(bopMHpOBaHHE YMEHMI BBINOJHATH PAacy€Thl MO (popmysam, mpeoOpa3oBaHUs IEIbIX,
palMOHAIBHBIX, HWPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHUH, a TaKKe
BBIPXKEHHM, COAEpKAIIUX CTENEeHU U Jorapupmel. B xone u3ydeHus aireOpanyeckoro
Marepuana MNpPOUCXOJUT AalbHEWIlee pa3BUTHE AITOPUTMHYECKOTO M aOCTPAaKTHOIO
MBIIUIEHUS 00y4aromuXxcs, GOPMUPYIOTCS HABBIKH JIETYKTUBHBIX PACCyKJI€HUW, pabOTHI €
CUMBOJIBHBIMH (hOopMamu, MNPEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BUJE
PaBEHCTB U HepaBeHCTB. Anre0pa npeayaraeT 3QpPEeKTUBHbIE HHCTPYMEHTHI I PEIICHUS
MPaKTUYECKUX M €CTECTBEHHO-HAyYHbIX 3aJlay, HarJSIIHO JIEMOHCTPUPYET CBOHM
BO3MOKHOCTH KaK SI3bIKa HAyKHU.

CopepxarenbHo-MeToinYecKast TMHUS « DYHKIIUHU U TpapuKu» TECHO MEperieTaeTcs
C JpyrMMH JIMHUSMH Y4YeOHOTO Kypca, IIOCKOJIbKY B KakKOM-TO CMBICIE 3aJaéT
MOCJIEIOBATEIbHOCTh M3YUYEHHUS Marepuana. l3ydeHue CTeneHHOW, IT0Ka3aTeJIbHOM,
gorapu(MUUECKOd U TPUTOHOMETPUYECKUX (GYHKIMNA, WX CBOWCTB M TrpaduUKoOB,
UCIOJIb30BaHue QYHKIIUH JUIsl pelIeHus 3a1a4 U3 IpYruX yu4eOHbIX IPEAMETOB U peabHON
KU3HU TECHO CBSI3aHO KAaK C MATEMATHYECKUM aHAJIU30M, TaK U C PEIICHUEM YPaBHEHUN U
HepaBeHCTB. [Ipu 3ToM OomblI0€ BHUMaHUE yaensieTcs: GOPMHUPOBAHUIO YMEHUS BBIPAXKATh
(dbopmynaMu 3aBUCUMOCTU MEXKAY Pa3IMYHbIMU BEJIMYMHAMU, UCCIEIOBATH MOJYy4YECHHbIE
(GyHKLIMH, CTPOUTH UX Tpaduku. MaTepual coaepKaTeabHOM JTMHUN HALIEJICH Ha pa3BUTHE
YMEHUH M HaBBIKOB, MO3BOJISIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAYy BEJIMYMHAMU B
pazimuHor dopme: aHATUTUYECKOU, Tpaduyeckoi M clioBecHOM. M3yueHune Marepuana
CITOCOOCTBYET Pa3BUTUIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHUIO U
KOHKPETH3aL1H, UCI0JIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass JimHHA —«Havama maTeMaTH4ecKOro aHainu3a»  MO3BOJISIET
CYIIECTBEHHO pPAaCUIMPUTh KPyr KakK MaTEeMaTUYeCKUX, TaK W TMPUKIAIHBIX 3ajad4,
JOCTYMHBIX 00YYarOIIMMCs, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh UCCIIE0BATh U CTPOUTh
rpaduky QYyHKIMN, OTPENesaTh UX HAuOOJIbIINEe W HAUMEHBIITNE 3HAYEHUS, BBIYUCISATH
mwiomaau Guryp u OO0BEMBI TeJ, HAXOAUTh CKOPOCTH W YCKOPEHHUS IMPOIIECCOB.
ConeprxarenbHasi JIMHUSI OTKPHIBAET HOBBIE BO3MOKHOCTH IMOCTPOCHUSI MAaT€MaTHUYECKHUX
MOZEJIEN PeaIbHbIX CUTyalWid, HAXOKICHNS HAWITYYIlIEero PEIIECHUs B TPUKIIAHBIX, B TOM
YUCJIE COLUMAIBHO-DKOHOMHYECKHUX, 3a7a4aX. 3JHAKOMCTBO C OCHOBAMH MAaTE€MAaTHYECKOIO



aHaiaM3a CrocoOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMAILHOIOTHYECKOTO U KPEATUBHOTO
MBIIIJIEHUs, (OPMUPOBAHUIO YMEHUHN pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKHU B
HayKe, TEeXHMKE W ucKyccTBe. OOydarommecss y3HAIOT O BBIJAIOMIMXCA pe3yjbTarax,
MOJIyYEHHBIX B XOJI€ pa3BUTUS MAaTEMATUKHU KaK HAYKH, U UX aBTOpax.

ConepxarenpHO-MeTOAUYEeCKass JUHUS «MHOXeCcTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIEHA AJIEMEHTAM TEOPHH MHOXXECTB. T€OpeTHKO-MHOKECTBEHHBIE MPEACTABICHUS
MIPOHMU3BIBAIOT BECh KYPC MKOJIHLHON MaTEMAaTHUKH U MPEIaraloT Hanoosee yHuBEepCaTbHBIN
S3BIK, OOBEAMHSIONMN BCE pa3feibl MaTEeMAaTUKH W €€ MPUIOKEHWUW, OHHM CBSI3BIBAIOT
pa3Hble MaTeMaTHYeCKHe TUCIUIUIMHBI B €JUHOE Ienoe. BakHO maTh BO3MOXXHOCTH
oOy4JaroremMycsi TOHUMaTh TEOPETUKO-MHOKECTBEHHBIN 361K COBPEMEHHON MaTeMaTUKH U
WCITOJIB30BATh €T0 IS BRIPAKEHUSI CBOMX MBICIICH.

B yuebHOM Kypce «Anrebpa M Hayalla MAaTEMAaTUYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaK)kK€ OCHOBBI MaT€MaTUYECKOIO0 MOJCIMPOBAHUS, KOTOphIE MPHU3BaHbl CHOPMHUPOBATH
HaBBIKM TIOCTPOCHUSI MOJIENEH peajbHBIX CUTyallMil, MCCIEJOBAaHUS ATHUX MOJEIEH ¢
MTOMOIIIBIO arlrapaTa ajareopbl U MAaTEMATUYECKOTO aHAIIW3a U UHTEPIIPETAIIUU ITOTyYEHHBIX
pe3yabTaToB. 3a/laHus BKJIIOYEHBI B KaXJbIH M3 pa3liesIOB MPOTrpaMMbl, TOCKOJIbKY BEChH
Marepuai yueOHOro Kypca HIMPOKO MCTOIb3YETCs ISl pelIeHus MPUKIAIHbIX 3aaa4. [Ipu
PEIICHUH peabHBbIX MPAKTUYECKUX 3a7a4d 00ydarolrecs: pa3BUBAIOT HAOII0IaTEIbHOCTD,
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIONIb30BaTh AaHAJIOTHUIO,
000011aTh U KOHKPETU3UPOBATh IpodsieMy. JlesTensHOCTh 0 (POPMUPOBAHUIO HABHIKOB
pelIeHusl MPUKIAJHBIX 33/a4 OPTaHU3yeTCs B MPOIECCe M3YUYEHHUS BCEX TeM Y4eOHOTO
Kypca «Anredpa u Hayaia MaTeMaTHUYECKOTO aHAIIA3a.

B yueOHOM mnaHe Ha wu3ydeHue Yy4yeOHOro Kypca «Anredpa u Hadana
MaTeMaTUYECKOr0 aHajau3a» Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaento B 10 u 11
KJIaccax, BCETo 3a JiBa rojga ooydueHus — 136 gacos.

Cooepoicanue yuebHo2o Kypca

Conepsxanue o6yuenus B 10 kiacce

Yucna u eviuucnenus

Pammmonanpupie  uyucna. OOBIKHOBEHHBIE M JACCATUYHBIE JpOOU, MPOIEHTHI,
OCCKOHEUHbIE TIepUOANYECKUE Apoou. ApudMeTHUECKHE OIepalud C PalMOHAIBHBIMU
yucjaaMu, TpeoOpa3oBaHus YUCIOBBIX BbipaxkeHuil. [I[puMeHenue apooeit u mpoLeHTOoB JJIs
pELIEHNS IPUKIIAJAHBIX 3a7a4 U3 PA3JIUYHbIX OTPACIICH 3HAHUU U PEATBHOU KU3HU.

JlecTBUTENBHBIE ~ YHCIIA. PanyponaneHple ¥ HppalMOHAIBHBIE  YHCIA.
Apudmernyeckue oneparuu ¢ 1eMCTBUTEIbHBIMU YrciamMu. [IpuOnukEHHbIC BEIYUCIICHUS,
MpaBUJIa OKPYTJICHUS, IIPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ menbiM mokaszateneMm. CranpmapTHas QgopMa 3alucy JIEUCTBUTEIBHOTO
gucia. Mcnonb3oBanue moaxoasiiei hopmbl 3aMMCH TEHCTBUTEIBHBIX YUCEI IS PEIIECHUS
MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JAHHBIX.

ApudmMernuecknii KOpeHb HaTypaJibHOW cTemneHu. JlefcTBus ¢ apudMeTHYEeCKUMH
KOPHSIMH HaTypPajlbHOU CTEIICHMU.

CuHyCc, KOCHMHYC W TaHT€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAaHT€HC YHCIIOBOTO apTyYMEHTA.

Ypaenenusa u nepasencmea

ToxxaecTBa U TOKECTBEHHbIE TPEOOPA30BAHUS.



IIpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPAYKECHU. OcCHOBHBIE
TPUTOHOMETPHUUECKHUE (HOPMYIIBI.

VYpaBHeHUe, KOpeHb YypaBHeHHsA. HepaBeHCTBO, pelleHHE HEpaBeHCTBAa. Meroa
MHTEPBAJIOB.

Pemenue neibix 1 JpoOHO-pallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHaIbHBIX yPABHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETPpUYECKUX YPABHEHUM.

IIprMmeHenne ypaBHEHNN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a4a4 U 3a/1a4
U3 pa3InYHbIX 00JACTEN HAYKU U PEAJIbHOM KU3HU.

Dyukyuu u epaguxu

Oynkuus, crnocodbl 3amanus ¢yskuuu. ['paduk (yskuuu. B3anmao oOpaTHBIE
byHKIIH.

OOnacTe ompeneiaeHuss M MHOXKECTBO 3HaueHud QyHkumu. Hymm @yHkumu.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CrenenHas QyHKIMS C HATYpaJIbHBIM U LI€IbIM MTOKa3zareneM. EE cBoiicTBa u rpaduxk.
CaoiicTBa 1 rpaduk KOpHs N-Oi CTENEHHU.

Tpuronomerpuyeckasi OKpYX HOCTb, ONpPEAEICHUE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOTO apr'yMEHTa.

Hauana mamemamuueckozo ananusa

[locnenoBaTtenbHOCTH, CIOCOOBI 3aJaHHs TMOCIENOBATENbHOCTEH. MOHOTOHHBIE
ITOCJIEA0BATEIBHOCTH.

Apudpmernueckass U TeOMETpUYecKas mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. CyMma O€CKOHEYHO YOBIBAIOLIEH TIeOMETPHYECKOU
nporpeccu. @opMya CIOKHBIX MPOLEHTOB. M CIoap30BaHNEe MPOrPECCUN ISl PELLICHUS
peanbHBIX 3aJ1a4 NPUKIIAIHOTO XapakTepa.

Mmuooicecmea u nocuka

MHOXecTBO, Onepalyu HaJl MHOKecTBaMuU. Jluarpammel Ditsiepa—BeHHa.

IIpruMeHenne TEOPETUKO-MHOXKECTBEHHOIO amnmnapara [ OINKWCAaHUs PEAIbHBIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]a4 U3 IPYruX yu4eOHbIX PEIMETOB.

Omnpenenenne, TeopeMa, CIEICTBUE, T0Ka3aTEIbCTBO.

Conepxanue o0yuenus B 11 kiacce

Yucna u eviuucnenus

Harypanbnbie v nensie uncna. [Ipu3Haku 4e1MMOCTH LEIBIX YUCEN.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm umcna. JleciTuuHble U HATypajbHbIE JJOTapu(MBbI.

Ypaenenusa u nepasencmea

[IpeoOpazoBanue BeIpaXKEHHH, COACPIKANTUX JTOTApU(MBI.

[IpeoOpa3oBanHue BbIpaX)eHHM, COJIEPKALINX CTENEHH C PallMOHAIbHBIM ITOKa3aTeJIeM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucrembl TMHENHBIX ypaBHEHUH. PereHne npuKkiaaHbixX 33124 C TOMOIIBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.



IIpuMeHeHne ypaBHEHHN, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a1a4
M 3371a4 U3 PA3IMYHBIX 00JIacTel HAYKU U PEATIbHOM KU3HU.

Dyukyuu u epaguxu

Oyukuus. Ilepuonnueckue ¢yHkuuu. I[IpoMexyTkm MOHOTOHHOCTH (YHKIMH.
MakcuMymbl 1 MUHUMYMBI QyHKIMH. Hanbosbiiee u HauMeHblee 3HaueHue (QyHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue QyHKINH, UX CBONCTBA U TPaPUKH.

[TokazarenpHast u norapudmuyeckas GyHKIUU, UX CBOMCTBA U TPapUKH.

Hcnons3oBanue rpa@ukoB (GyHKIMMA 1715 pELICHNs YPAaBHEHUHN U JINHEWHBIX CHCTEM.

Hcnonp3oBanue rpadukoB QyHKIMA 7151 HCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBI€ BO3HUKAIOT MPH PEHICHUU 33]a4 U3 APYTHX YUEOHBIX MPEIMETOB M PeallbHOM
KU3HH.

Hauana mamemamuueckozo ananusa

HenpepriBable GyHKIIMN. MeTol HHTEPBAJIOB JIsl pEIICHHS HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuid u GU3MIECKUN CMBICT TPOU3BOIHOM.

[IpousBoaHble 3MeMeHTapHbIX (QyHKUMA. DOopMynbl HAaXOXKACHHUS IPOU3BOIHOU
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIIHII.

[IpumeHeHrne MPOU3BOJHOM K UCCIENOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh H
sKkcTpeMyMbl. Haxoxkaenne HanOobIIero 1 HAMMEHbIIEr0 3HaYeHUs1 PyHKIUU Ha OTPE3KE.

[IpuMeHeHre MTPOU3BOAHON ISl HAXOXKACHUS HAWITYUIIEro PelleHUs B MPUKIAIHBIX
3a/1ayax, sl ONpeAeIICHHs] CKOPOCTH MpoLecca, 3aJaHHOT0 (OpMYyJIOi WU TPa(UKOM.

IlepBooOpaznas. Tabnuiia nepBooOpa3HbBIX.

WNHurerpan, ero reoMmeTpuyeckuii 1 GU3NUeCcKuil cMbIC]. Brluucienue uHTerpaia mo
dhopmyne HetoTona—JleliOnuia.

IIpeomemnvle pezynomamoi

[IpeameTHBIC pE3ynabTATHI MO OTAEIBLHBIM TEMaM YU4EOHOTO Kypca «Anredpa u Hadamna
MareMatuyeckoro ananuza». K koniy 10 kimacca oOydJaronuiicss Hay4uTes:

Yucna u evruucienus:

OTIEPUPOBAThH MOHATUSAMU: PAITMOHATBHOE U JIEUCTBUTEIBLHOE YUCIIO, OOBIKHOBEHHAS U
JeCATUYHAs APOOb, TPOLICHTHI,

BBITIOJTHAT apU(METUYECKUE ONEepalud C PalUOHAIBHBIMU U JEUCTBUTEIHLHBIMU
YU CIIAMU;

BBITIOJTHATh TPUOIMKEHHBIE BBIUUCIICHUSI, UCTIOJIBb3Ys MpaBuia OKPYIJICHUs, JeaTh
MIPUKUJIKY U OLIEHKY pe3yJbTaTa BEIUYMCICHUN;

OMepUpoOBaTh MOHATUSAMHU: CTENEHb C LENbIM I[OKa3aTeleM, CTaHaapTHas ¢opma
3allUCU  JICMCTBUTEIIBHOTO 4YHUCJIA, KOPEHb HATYypAJIbHOM CTENEHU, HCHOJIb30BaTh
MOAXO/ISIIYI0 (DOPMY 3aIMKMCH JEHCTBUTEIHHBIX YHCEIT IS PEIICHUS TPAKTUUECKUX 3a71ad U
MPEJICTABJICHHS JAHHBIX;

ONEPUPOBATh MOHATHUSIMHU: CHUHYC, KOCHHYC M TAaHI€HC IPOU3BOJIBHOIO YIJA,
WCIIOJIB30BaTh 3alHCh MPOW3BOJBHOTO YyIJIa dYepe3 OOpaTHbIe TPUTOHOMETPUUECKHE

GbyHKIHH.



Ypasnenus u nepasencmea:

ONEpUpOBaTh  IMOHATUSAMHU:  TOXKAECCTBO, YyPaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAIBHOE, HPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO, TPUIOHOMETPUYECKOE
YpaBHEHHUE;

BBIMOJIHATh NpeoOpa3oBaHUsl TPUTOHOMETPUYECKMX BBIPAKEHUH U pelarh
TPUTOHOMETPUYECKHUE YPABHEHUS,

BBIIIOJIHATH PE0OPA30BAHMS LIENIbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHHIM
U pelmarbh OCHOBHBIE THIIBI LENBIX, PAMOHAIBHBIX W HPPALMOHAIBHBIX YPAaBHEHUH M
HEPABEHCTB;

IIPUMEHATh YPABHEHUS M HEPABEHCTBA JUIS PELICHHS] MATEMATHYECKUX 3a/1a4 U 3a/1a4
U3 pa3InYHbIX 00JACTEN HAYKU U pPEajbHOM KU3HU;

MOJEJIMPOBATh PEalbHbIE CUTYyallMd Ha SA3BIKE aiareOpbl, COCTAaBJISATh BBIPAXKECHMS,
YpaBHEHUS, HEPABEHCTBA IO YCIOBHIO 33Jlayd, HCCIEAOBATH IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM ammapara ajareOpsl.

Dyukyuu u epaguxu:

ONEpPUPOBaTh MOHATUAMM: (PYHKIMsS, CIOcoObl 3afaHust (QYHKIUH, 00J1acTh
OTIpe/IeNICHUs] U MHOKECTBO 3Hau€HUM (QyHKUMH, Tpaduk (yHKIUHU, B3aUMHO OOpaTHBIE
bynxmy;

ONEepUPOBaTh MOHATUSAMU: UYETHOCTh W HEUYETHOCTh (YHKUHMH, HYIH (YHKIHH,
ITPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

MCIIOJIb30BaTh Ipaku (GYHKIMM 7151 pelIeHUs] ypaBHEHU;

CTPOUTH U YUTATh TPAPUKH JTUHEHHOW (PYHKIUH, KBAIPATUUHON (PYHKIIUHU, CTETICHHON
(yHKIIUU C LIETBIM TTOKa3aTeIeM;

MCIIOJIb30BaTh TpadUKu PYyHKIMHN 1JIs1 UCCIIEI0BAHUS MTPOLIECCOB U 3aBUCUMOCTEN IIPH
pELIeHUH 3a]1a4 U3 APYTUX YUYEOHBIX TPEAMETOB U PEAIbHOM KU3HH, BBIPAXKATh POpMyIaMu
3aBUCUMOCTH MEXIY BEIMYMHAMU.

Hauana mamemamuueckozo ananusa:

OIIepUPOBAThH MOHATUSAMU: IOCIEAOBATEIBHOCTh, apupMETHIECKasi U TeOMeTpUUYECcKast
IIPOTPECCHY;

ONEepUPOBATh TOHATUSAMU: OECKOHEYHO YOBIBaroOIlasi reoMeTpuyecKkasi Mporpeccus,
CyMMa OECKOHEUHO yOBbIBaIOILIEH T€OMETPUUECKON MTPOrpecCuy;

3a/1aBaTh MOCIEA0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU;

HCIIOJIb30BaTh CBOMCTBA MOCIIEIOBATEIIBHOCTEN U MPOTPECCUM JUIsl PELIEHUS PEATBHBIX
3a/1a4 MPUKJIAJTHOTO XapaKTepa.

Mmnoorcecmea u n1o2uka:

ONEPUPOBATH MOHATHUSIMU: MHOKECTBO, OIIEPALIUH HAJI MHOKECTBAMU,;

UCIIOb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Mg OINHCAHUS pPeajbHbIX
MPOLIECCOB U SABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB;

ONEPUPOBATH NOHATUAMU: ONPEAEIICHUE, TEOPEMA, CIECACTBUE, 10KA3aTEIbCTBO.

[IpenMeTHbIEe pe3ybTaThl IO OTACIBHBIM TEMaM yueOHOTo Kypca «Anredpa u Hadasa
MaTemaThueckoro aHanuza». K koniy 11 kiacca oOyvaromuiicss Hay4YuTCs:

Yucna u evruucienus:

ONEPUPOBATh TOHATUSAMHU: HATypAJIbHOE, LEJI0E€ YHUCIO, HMCIOJIb30BATh IPU3HAKU
JNETUMOCTH LIEJIBIX YHCEII, Pa3JI0KEHHE YUCIa HAa ITPOCThIE MHOXKUTEIM JIJIs PEILICHUS 3a1a4;

ONEPUPOBATh MOHATHUEM: CTENEHD C PAIMOHAIIBHBIM IT0KA3aTEIIEM;



ONEpUpPOBaTh TMOHATUSAMHU: JorapudMm 4YHucla, [AECATUYHBIE M HATypaJbHbIE
Jorapu(MBbI.

Vpaeuenus u nepasencmsa:

OPUMEHATh CBOMCTBA CTENEHW JUIsl NPeoOpa3oBaHMsl BBIPAKEHUM, OIEPUPOBATH
HNOHATUSAMHU: TI0KA3aTE€JIbHOE YPAaBHEHHE W HEPABEHCTBO, pELIATh OCHOBHBIE THUIIBI
MIOKa3aTeJIbHbIX YPABHEHUI U HEPABEHCTB;

BBITIOJHATH MPeoOpa30BaHusl BBIPAKEHUH, COAEpkKAIIUX JIOTapupMBbl, ONEPUPOBATDH
MNOHATUSMHM: JIOTapU(PMHUUECKOE YpaBHEHHE W HEPaBEHCTBO, pPELIaTh OCHOBHBIC THIIBI
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

HAXOJUTh PEIICHUS MTPOCTEHIIINX TPUTOHOMETPUUECKIX HEPABCHCTB;

ONEpUpOBaTh TMOHATHSMHU: CHUCTEMA JIMHEMHBIX YpPAaBHEHHA U €€ peIICHHUE,
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH JJI PELICHUS PAKTUYECKUX 3a/1aY;

HaXOAWTh PpELIEHUS MPOCTEHIIMX CHUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX
YpaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh peajbHbIE CUTYallUd Ha S3bIKE aiareOpbl, COCTaBIATH BBIPAKECHMUS,
YpaBHEHUS, HEPABEHCTBA W CUCTEMBI II0 YCJIOBHIO 33Ja4M, MCCIEI0BAaTh IMOCTPOCHHBIC
MOJIETIH C UCIIOJIb30BaHUEM ammapara aireOphl.

Dyukyuu u epaguxu:

OTIEpUPOBATH TOHATUSAMU: TEpUOANYECKas (YHKIUS, MPOMEKYTKH MOHOTOHHOCTH
(yHKIHMH, TOYKH SKCTpeMyMa (PYHKIMU, HauOOJIbllIee M HaUMEHbIlIee 3HaYeHUs1 QyHKIUN
Ha IIPOMEKYTKE, UCIOJIb30BATh UX VISl UCCIIEIOBAHUS (DYHKIIMH, 3aJaHHON rpaduKkoM;

ONEepUpOBaTh MOHATUSIMHU: TrpadUKU [OKA3aTENbHOW, JIorapupmMuUeckol u
TPUTOHOMETPUUECKUX (PYHKUMNA, H300pakaTb HMX Ha KOOPJAWHATHOM IUIOCKOCTH H
MCIIOJIb30BATh AJIA PEIICHUs] YPABHEHHUI U HEPABEHCTB;

M300pakaTb Ha KOOPAMHATHOM IUJIOCKOCTH TpadUKW JIMHEWHBIX YpPaBHEHUU U
HCIIOJIb30BaTh UX VIS PEIIEHUSI CUCTEMBI JIMHEWHBIX YPaBHEHUMH;

UCIOJb30BaTh rpauKu PyHKUUN 1715 UCCIEeI0OBAHUS MPOLIECCOB U 3aBUCUMOCTEN U3
APYTUX Y4EOHBIX JUCLMILINH.

Hauana mamemamuueckozo ananusa:

ONEepUpPOBaTh TMOHATUSMU: HENpepblBHAas (yHKUMSA, NPOU3BOAHAS  (YHKIUH,
MCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUIN CMBICI TPOU3BOIHOMN ISl pEIICHUS 3a]1ay;

HAXOJUTh MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIIUH, BEIYUCISITh POU3BOIHBIE CYMMBI,
MPOU3BEJICHUS, YACTHOTO (PYHKIUH;

MCIIOJIb30BaTh MPOU3BOAHYIO ISl HMCCIENOBaHUSA (PYHKIMUM HAa MOHOTOHHOCTH H
AKCTPEMYMBI, IPUMEHSATH PE3YJbTATHI UCCIIEIOBAHUS K TTIOCTPOCHUIO Tpa(UKOB;

UCIOJI30BaTh MPOU3BOJIHYIO AJII HAXOKECHHUS HAWTYUIIero pelieHus: B IPUKIaIHbIX,
B TOM YHCJIE€ COIIMAIbHO-9KOHOMUYECKHUX, 3aa4ax;

OMepUpOBaTh MOHATUSIMU: MIEPBOOOpPA3HAs U UHTErPall, HIOHUMATh T€OMETPUUECKUM U
(bU3UYECKUi CMBICT HHTETPasa;

HaXOJUTh MEPBOOOpPA3HBIC BJIEMEHTAPHBIX (PYHKIMHA, BBIUUCISATH HHTETpal IO
dbopmyne Herotona-Jleibuuiia,

peumiath TMPUKIaJHbIE 3aJaud, B TOM YHCJIE COLHUAIbHO-d)KOHOMUYECKOTO U
(bu3MUECKOro XapakTepa, CpeJICTBAMU MaTeMaTHYECKOT0 aHaIu3a.



Pa6ouasi nporpamma yuyeOHoro kypca «I'eomerpusp»
llosacnumenvhas 3anucka

BaxxHocTh ydueOHOTO Kypca reOMETpUM Ha YpOBHE CPEIHEro o0miero oopa3zoBaHUs
00yCJIOBJIEHA MPAKTUYECKOW 3HAUMMOCTBIO METAIIPEIMETHBIX U IPEIMETHBIX PE3YJIHTATOB
oOydeHusi TEOMETPUU B HANPABICHUU JUYHOCTHOTO Pa3BUTHS  OOyYarOIIUXCH,
dbopMupoBanus (PyHKIMOHAIBHON MaTeMaTHYeCKOM TI'PaMOTHOCTH, H3y4YEHUS APYTUX
y4eOHBIX AUCUMIUIMH. Pa3BuTue y o0O0ydYarommxcsi NpPaBHIBHBIX MPEICTAaBICHUA O
CYIIHOCTH Y IPOUCXOKJIECHUU F€OMETPUUYECKUX aOCTpaKUUid, COOTHOIIEHUH PEATbHOTO U
UJICATIbHOT0, XapaKTepe OTPAKECHHMS MAaTeMaTUYECKOW HAYKOM SBJICHWMM U IIPOLIECCOB
peaqbHOr0 MHUpa, MECTE€ TE€OMETPUM B CHCTEME HAyK M POJM MaTeMaTHYECKOIro
MOJICIMPOBaHUSI B HAyYHOM IIO3HAaHUM U B MPAKTHKE CHOCOOCTBYET (DOPMUPOBAHUIO
HAy4YHOT0 MUPOBO33pEHUs 00YUAIOIINXCS, @ TAK)KE KAUECTB MBILUICHUS, HEOOXOAUMBIX JIJIS
aJlarTaluy B COBPEMEHHOM OOLIECTBE.

['eomeTpus sBAsSETCS OOHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO OOIIETro
oOpa3oBaHMs, TaKk Kak OO€CleYMBaeT BO3MOXHOCTh H3Y4YEHHS KaK JAUCLUILINH
€CTECTBEHHO-HAYYHOU HAIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIlUIeHHE, POPMHUPYEMOE MPU U3YUECHUH O0YyYAOIUMHUCS TOHSTUHHBIX
OCHOB TN'€OMETPHHM M MOCTPOCHHUU LIETIOYKU JIOTUYECKHUX YTBEP)KIECHUN B XOJ€ pEUICHUS
r€OMETPUYECKUX 3a/1a4, YMEHHUE BBIJIBUTATh U OMPOBEPraTh T'MIIOTE3bl HEMOCPEIACTBEHHO
MCIIOJIb3YIOTCS MPU PELIEHUH 3a7a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH U3 Kypca
(bu3HKH.

OpueHTaius 4ejaoBeKka B MPOCTPAHCTBE - YCIOBUE €0 COIMAILHOTO ObITUS, hopma
OTPaXXEHUSI OKPY’KAIOIIET0 MHpA, YCIOBHUE YCHEIIHOIO IMO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus JAEUCTBUTEIBHOCTU. OnepupoBaHHE MNPOCTPAHCTBEHHBIMH oOOpa3zaMu
0oOBbEIMHSAET pa3Hble BUIbl Y4EOHON U TPYJOBOM JEATENbHOCTH, SIBISETCS OJHUM W3
npo(ecCHOHANbHO BaXKHBIX KayecTB, IMO3TOMY AakKTyaslbHa 3ajgadya (HOpMHUPOBAHMS Yy
o0y4aromuxcst IPOCTPAHCTBEHHOTO MBILUICHUS KaK pa3HOBUIHOCTH OOPa3HOTr0 MBIIIICHUS
- CYLIECTBEHHOI'0 KOMIIOHEHTA B MOJTOTOBKE K IMPAKTUYECKOM JESITEIBHOCTH IO MHOTUM
HaIpaBJICHUSIM.

Llenp ocBoeHusi mporpaMMbl yuyeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
oOyueHust - 061Ieo0pa3oBaTeIbHOE U OOILIEKYJBTYPHOE Pa3BUTHE OOYYaIOIIMXCS Yepes
o0OecrieyeHUe BO3MOXKHOCTM MPUOOPETEHUsT M  HMCIHOJIb30BAaHUS CHUCTEMATHYECKHUX
F€OMETPUYECKUX 3HAHUW W JACUCTBUHM, CHEHU(PUUYHBIX TE€OMETPUH, BO3MOXKHOCTHU
YCHENIHOTO TMPOJOJDKEHUsST 00pa3oBaHUsl MO CHEHUAIBHOCTSIM, HE CBS3aHHBIM C
MPUKIAAHBIM UCIIOIB30BAHUEM T€OMETPHUH.

[IpuopuTreTHBIMU 3alauaMu OCBOEHHUS yueOHOro kypca «l'eomerpum» Ha 0a3zoBOM
ypoBHe B 10-11 kiaccax sBisitorcst:

(dopMupoBaHHE NPEICTaBICHUS O TEOMETPUU KaK YacTH MHPOBOM KYJbTYpPhl U
OCO3HaHME €€ B3aNMOCBS3U C OKPYXKAIOIUM MUPOM;

(opMupoBaHHE TPEJCTABICHHUS O MHOTOTPAaHHMKAaX M TeJlax BpalIeHUs Kak o
BAKHEUIIMX MAaTEMaTUYECKUX MOJENSIX, MO3BOJSIOIIMX OINWCHIBATH W U3y4aTh pa3HbIC
SBJICHHS OKPYKAIOILLEr0 MUPA;

(dopMHpOBaHKWE YMEHMs Paclo3HaBaTh HA YepTEkKaxX, MOJEISAX U B PeaJbHOM MHpPE
MHOT'OTPAaHHUKH U Te€Ja BpallCHUs;



OBJIAJICHUE METOJaMM pELIEHUS 3aJad Ha I[OCTPOEHUS Ha H300paMeHMSIX
IPOCTPAaHCTBEHHBIX QUTYD;

(opMUpOBaHNE YMEHUSI ONEPUPOBATH OCHOBHBIMU MOHATHUSMU O MHOTOTPaHHHUKAaX U
TeJax BpallleHUsl U UX OCHOBHBIMU CBOICTBaMH;

OBJIAJICHUE AJITOPUTMaMH PELICHHUs] OCHOBHBIX THUIIOB 3a]a4, (POPMUPOBAHUE YMEHUS
NPOBOAWTH  HECIIOKHBIE  JOKa3aTeNbHbIE  PACCYXKIEHUS B  XOAE€  pPEIICHUS
CTEPEOMETPUUECKHUX 3a]1a4 U 33]1a4 C MIPAKTUUECKUM CO/ICPKAHUEM;

pPa3BUTHE MWHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEN oOydarommxcs,
MO3HABATEIBHON aKTUBHOCTHU, UCCIIEAOBATEIBCKUX YMEHUI, KPUTUYHOCTH MBIIIICHUS;

dopmupoBanre (HyHKIIMOHATBFHOM TPaMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHHE
pacro3HaBaTh MPOSIBICHUS T€OMETPHUUECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CHUTyalUsX M TPU HU3YYCHUU JPYTUX YUYEOHBIX MPEAMETOB,
IPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (DOPMYIMPOBATh UX Ha SI3bIKE T€OMETPUU
U CO3/1aBaTh '€OMETPUYECKUE MOJENHN, IPUMEHATh OCBOEHHBIA T€OMETPUUYECKUI amnmapaT
JUIA pEIICHUsT NPAKTUKO-OPUEHTHPOBAHHBIX 3a/lad, HWHTEPIPETUPOBATh U OLEHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON 0OCOOEHHOCTBIO MPOrPaMMBbI IO TE€OMETPUH SBIISIETCS BKIIOUYEHUE B
KypC CTEpEOMETPUHU B HAayaje €ro U3yuyeHus 3ajad, peliaéMblX Ha YPOBHE MHTYUTHUBHOTO
MO3HAHUS, W ONpeAeNEéHHBIM 00pa3oM OpraHW3oBaHHash paboTa HAJ HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS, CTUMYIUPYET
MPOTEKaHNE HHTYUTHUBHBIX MPOILIECCOB, MOTUBUPYET K JATbHEHUIIIEMY U3YYCHHUIO MTPEIMETa.

[Ipenmourenue OTAAETCS HATISIHO-KOHCTPYKTHBHOMY METOAY OOYyYeHHs, TO €CTb
TEOPETUYECKHEe 3HAaHUS HMEIOT B CBOCH OCHOBE HEIMOCPEACTBEHHOE OTHOIICHHE K
MPEeIMETHO-TIPAKTUIECKON AEITeTbHOCTU. Pa3BuTre MpOCTpaHCTBEHHBIX MPEACTABICHUH Y
oOydaromuxcsi B Kypce CTepEOMETPUHU MPOBOAUTCS 3a CUET PEIICHUS 3a/1ad Ha CO3JaHHe
IPOCTPAHCTBEHHBIX 00pa30B U 3a/1a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMHU OOpa3aMu.
Coznanmne obpaza MpOBOAMUTCSA C UCIOIb30BAaHUEM HAIJIIHOCTH, a ONIEPUpPOBaHUE 00pa3oM
- B YCJOBHSX OTBJICUEHHUS OT HAIJISIAHOCTH, MBICJIEHHOTO H3MEHEHHUS €ro HCXOJHOTO
CoJIepKaHusl.

OCHOBHBIMH COJIEpKATEIbHBIMUA JIMHUSIMU y4ueOHOTO Kypca «I'eometpusi» B 10-11
KJjlaccax sBISIOTCS: «MHOrorpaHHUKN», «lIpsMble U TIIOCKOCTH B pOCTpaHCcTBey», «Tena
BpalleHus», «BeKTopsl W KOOpAMHATHI B MpocTpaHcTBe». DopMupoBaHHE JTOTHUECKUX
YMEHHUH pacrlpeensercs Mo CoAepKaTeIbHBIM JIMHUSAM H 0 ToJilaM 00yuYeHHUsl Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus.

Copepxanne 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yIbTaTaM OCBOCHUS
MpPOrpaMMBbI TI0 TEOMETPHUH, PACIpeNeEHHBIM TI0 TojgaM OOydYeHHs, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, 4YTOOBI OBJAJCHHE TEOMETPUUYCCKUMH TIOHATHUSMHU W HaBBIKAMU
OCYIIECTBIISIIIOCH  MOCJIEIOBATENIbHO M TOCTYMAaTeIbHO, C COOJIOACHWEM TMPUHIUIIA
MIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKJIIOUAJIUCH B OOIIYI0 CUCTEMY I€OMETPHUUECKHUX
npeacTaBieHU oOydalomuxcsi, pacmupsiss U yrayomss e€, o0pa3ys NpovHbIe
MHO>KE€CTBEHHBIE CBS3H.

Ha u3yuenue yuebnoro xypca «I'eomerpusi» orBomutcs 1 wac B Henmento B 10 u 11
KJ1accax, BCEro 3a JiBa rojaa oOydeHus - 68 yueOHbIX 4acoB.



Cooepoicanue yuebHo2o Kypca

Conepxanue o0yuenus B 10 kiacce

lIpsimvle u nrockocmu 8 npocmpancmee

OcHOBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 00 AKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHoe  pacnosiokeHHe€ ~ OpSAMBIX B NIPOCTPAHCTBE:  IE€pECEKaroIuecs,
IapajulesIbHblE U CKPEIIMBAOIIMECS NpsAMbIe. [lapamienbHOCTh IPSIMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE: NapaJUICIIbHbIE NPSIMBIE B IIPOCTPAHCTBE; MAPALIEIBHOCTh TPEX MPSAMBIX;
[IapaJuIeIbHOCTh NPSAMOM M IUIOCKOCTH. YTJIBI C COHAIPABICHHBIMU CTOPOHAMU; YIOJI
MEXKJy IMpsSMBIMM B MPOCTpaHCTBE. llaparuienbHOCTH IIOCKOCTEN: NapaJuIeIbHbIE
IJIOCKOCTH; CBOMCTBAa MApaJUIENbHBIX IUIOCKOCTEW. IIpocTeilime mnpocTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTHU: TETPa3Ap, KyO, napajuieienune l; NOCTPOCHUE CEUEHUH.

[leprieHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: MEPIEHIUKYJISPHbIE TMPSMbIE B
MIPOCTPAHCTBE, MPSIMbIE NapaieIbHbIE W NEPHEHIUKYISPHBIE K IJIOCKOCTH, MPHU3HAK
NEPIEHANKYJSIPHOCTH TPSMOM M IJIOCKOCTH, TEOpEMa O MNPSAMOM IEpPIEHAUKYISPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKY IIPSMOM U IUIOCKOCTBIO; IBYTPAHHBIN yToJ,
JMHEWHBIA YToJI ABYTPAHHOTO yria. [lepnenaukynsp nu HaKJIOHHBIE: PACCTOSHUE OT TOUYKHU
70 TUIOCKOCTH, PAcCTOSIHUE OT MPSAMOW 0 MIOCKOCTH, IPOEKIMs (PUTyphl HA TUIOCKOCTb.
[leprieHIUKYISAPHOCTh IUIOCKOCTEW: NPHU3HAK MNEPIEHAUKYIIPHOCTA ABYX IUIOCKOCTEM.
Teopema o TpEX NEPNEHANKYJIIAPAX.

Mnoeoepannuxu

[loHsiTME MHOTOTpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHMKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTrOrpaHHuka. lIpusma: n-yronwpHas npusma;
TPaHM U OCHOBaHUs TMPHU3MBI, MpsSMas W HAKJIOHHAs NPU3MBI, OOKOBas M TIOJHAs
MMOBEPXHOCTh TMpu3Mbl. [lapamnenenunesn, NPSAMOYTOJbHBIA MapajljIeNenNuIe] WU €ro
cBoiicTBa. [lupamuma: N-yronpHas nupaMuja, rpaHd U OCHOBaHUE MHUPAMUJIbI; OOKOBas U
MOJIHAsl TOBEPXHOCTh MUPAMUIbI; PABUIIbHAS U YCEUEHHAS TUPAMUIA. DJIEMEHTBI IPU3MBbI
u nupamuibl. [IpaBUiibHbIE MHOTOTPAHHUKH: TMOHSTHUE MPAaBWIBHOTO MHOTOIPaHHUKA;
MpaBWJIbHAs NpU3Ma U MpaBWIIbHAS NUpaMuUja; MpaBWIbHAS TPEYrojibHas MUpaMHUIA U
MpaBUWIbHBIN TeTpa’ap; KyO. IIpeacraBienne o NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadp,
noaexa’ap v ukocadap. CeueHus Npu3Mbl U TUPAMUIBI.

CummMmeTpus B POCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSIMOU, TIIIOCKOCTH.
DJIEMEHTHl CHMMETPUH B IUPAMUIAX, TAPATUIETECTIUIIEAX, TIPABUIBHBIX MHOTOIPaHHUKAX.

Bbluucienue 31eMEHTOB MHOTOIPAaHHMKOB: pé&Opa, auaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTH M MOJHOM MOBEPXHOCTU MPSMOM MPHU3MBI, IIOLAAL OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [lnomans 60KOBON MOBEPXHOCTH U
MMOBEPXHOCTU TMPABUIBHOM NUPaMUIbI, TEOpEMa O IUIOWAAU YCEUEHHOW MHUPaMHUIBbI.
[Tonsitue 06 06béMe. OOBEM TUPAMUIBI, TIPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXY IUIOMIAIIMUA TOBEPXHOCTEMH,
00BEMaMu MOAOOHBIX TEN.



Conepxanue o0yuenus B 11 kiacce

Tena epawenus

Hunuuapuyeckas TOBEPXHOCTh, 00pa3ylonue MUIMHIPUIECKON MOBEPXHOCTH, OCh
WIMHAPUYECKON moBepxXxHOCTH. Llunmuuap: ocHoBaHusST U OOKOBask IMOBEPXHOCTb,
oOpasyrollias U 0Ch; TUIOIaAb OOKOBOM U TIOJIHOM MOBEPXHOCTH.

Konnueckasi moBepXxHOCTh, 00pa3yIone KOHUIECKOH MOBEPXHOCTH, OCh U BEPIITMHA
KOHM4YECKOM nmoBepxHocTH. KoHyc: OCHOBaHME U BeplMHa, 00pa3yronias U OCh; MIONIAdb
OOKOBOI M TIOJTHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yIolire U BHICOTA; OCHOBAHUS
1 OOKOBasi TOBEPXHOCTh.

Cdepa u map: uentp, paauyc, 1uaMeTp; MIOIMaasr TOBEpXHOCTH cephl. B3aumuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe; Tiomaas chepsol.

N300pakeHue Tel BpalleHHs Ha MIIOCKOCTU. Pa3BEpTKa MIIMH]Ipa U KOHYCA.

KomMOuHanuu ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIA OKOJIO
cdepsl; cepa, BMCaHHAS] B MHOTOT'PAHHUK, UITK TEJIO BPAICHUS.

[Tonsatue 06 oO6BEMe. OcHOBHBIE CBOWMCTBA 00BEMOB Tell. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuienenurnena u cieactsus u3 He€. OO0bEM HWIMHIpa, KOHYcA.
O0bEM 1mIapa u wionanb cQepsl.

[TogoGubie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKY TIIOIIAIIMUA TTOBEPXHOCTEMH,
00BbEMaMHU ITOJOOHBIX TE.

Ceuenust muiauHApa (MapayuieibHO U TEPHEHIUKYJSIPHO OCH), CEUEHUs] KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOAIEe YePe3 BEPILNHY ), CEUECHHUS 1Iapa.

Bexmopul u koopounamel 6 npocmparicmee

Bektop Ha miockoctu M B mpoctpaHcTBe. CIlIOK€HHE M BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4Yucio. PasnmoxkeHue BekTopa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. lIpaBuno mapamnenenunena. Peiienuwe 3amad, CBS3aHHBIX C MPUMEHEHUEM
IpaBuJl JEUCTBUM C BeKTOopamu. [IpsiMOyrosibHas cucrema KOOpAHWHAT B IIPOCTPAHCTBE.
Koopaunnater BekrTopa. Ilpocrenmmue 3amaun B KOOpAMHATaX. YTOJ MEXAY BEKTOPAMMU.
CkansipHoe MpPOU3BEJCHUE BEKTOPOB. BpIUKCIEHHE YIVIOB MEXAYy MOpSIMbBIMU U
MI0CKOCTAMU. KOOp/IMHATHO-BEKTOPHBIN METO IIPU PEIICHUH T€OMETPUUECKUX 3a]1a4.

IIpeomemnvle pe3ynomamoi

[IpenMeTHble pe3yabTaThl MO OTACIBHBIM TeMaM ydeOHoro kypca «I'eomerpus». K
koHIly 10 kimacca oOydaronuiics HayqYnuTCs:

OTIEPUPOBAThH MOHATUAMU: TOYKA, TIPsIMasi, INIOCKOCTh;

IPUMEHSITh AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX TMPU PEUICHUH
r€OMETPUYECKUX 3a/1a4;

ONEpPUPOBATh MOHATUIMU: MNAPALIETBHOCTh W NEPHEHIUKYISIPHOCTh MPSIMBIX H
IJIOCKOCTEH;

KJIaCCU(PUITMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSMBIX M TUIOCKOCTEH B TPOCTPAHCTBE;

OTIepUPOBATh TOHATUSIMH: JBYTPAHHBIA YroJ, TPaHW ABYTPAHHOTO yIJa, pedpo
JBYTPAHHOTO YTIJIa, IMHEWHBIN Yo JBYTPaHHOTO yTIJia, TpajycHasi Mepa ABYTPAHHOIO YTJia;

ONIEPUPOBATH MOHSITUSMH: MHOTOIPAHHUK, BBIITYKJIBIA U HEBBITYKJIbIi MHOTOIPaHHUK,
AJIEMEHTHl MHOTOTPAaHHUKA, TTPaBUIIbHBI MHOTOTPAHHHUK;

pacno3HaBaThb ~ OCHOBHbIE  BHJbl ~ MHOIOTPaHHUKOB  (mupamujaa,  IpuU3Ma,
IPsIMOYTOJIbHBIN Mapajuienenune, Kyo);



KJIacCU(PUIMPOBATh MHOTOTPAHHUKH, BBIOMpAs OCHOBaHMs MJs KiacCU(pUKaLUU
(BBINYKJIbIE M HEBBINYKJIBIE MHOTOI'PDAHHUKH, MPAaBUIbHbIE MHOTOTPAHHUKH, HpPSMbIE U
HaKJIOHHBIE IPU3MBI, TapaJlJIeICIUIIEb]);

OIEpUpPOBATh NOHATUAMU: CEKYIas IUIOCKOCTh, CEYEHUE MHOTOTPaHHUKOB;

OOBSCHATH IPUHIUIIBI TOCTPOCHUS CEYEHU, UCTIOIb3YSI METOJ CIIE/I0B;

CTPOUTh CEYECHHS]I MHOTOIPAHHMKOB METOJOM CJEI0OB, BBINOJIHATH (BBIHOCHBIE)
MJIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

pemath 3a7aud Ha HaxOXXICHHE T'€OMETPUUYECKUX BEJIWYUH MO o0pas3laM WiH
aNropuT™Mam, MPUMEHSSI U3BECTHBIE AaHATMTHYECKUE METOJIbI MPU PEIICHUH CTAHIAPTHBIX
MaTE€MaTUYECKHX 33/1a4 Ha BBIUMCIECHUE PACCTOSIHUI MEXAy IBYMs TOYKaMH, OT TOUYKH 10
MPSAMOi, OT TOYKH JI0 INIOCKOCTH, MEXITY CKPEUIMBAIOIIUMHUCS MPSIMBIMU;

pemiaTh 3aJaud Ha HAXOXKJIECHUE TI'€OMETPUYECKHMX BEJIMYMH IO o0pa3uaM Wiu
aIropuT™Mam, IPUMEHSISI U3BECTHBIC AaHAJIMTUYECKUE METOBI IPU PEIICHUM CTAHIAPTHBIX
MaTE€MaTUYECKUX 33Ja4 Ha BBIYMCICHHUE YIVIOB MEXKIY CKPEIIMBAIOIIMMUCS HPSIMBIMH,
MEXIY MPSMOM U INIOCKOCTBIO, MKy INIOCKOCTSIMU, IBYTPaHHBIX YTJIOB;

BBIUUCIIATH O0BEMBI U ITOIAIU TOBEPXHOCTEN MHOTOTPaHHUKOB (MpHU3Ma, MUpaMUIA)
C MpUMeHEHHEM (OpMYJI, BBIYUCIATH COOTHOUICHHUS MEXY IUIOLAAsIMU MOBEPXHOCTEH,
00BbEMamMH MOAOOHBIX MHOTOIPaHHUKOB;

ONepUpOBaTh MOHATHUSMU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTb
CUMMETPHH, LICHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBI;

U3BJIEKaTh,  NpPeoOpa3oBbIBaTH W HMHTEPIPETUPOBATh  HHPOPMALHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEICTABICHHYI0 Ha 4YepTexax u
pUCYHKaX;

MPUMEHATh TEOMETpUYECKHE (aKTbl [JIsl pEUIeHUS CTEPEeOMETPUYECKUX 3a/ad,
mpeamnojararomux HECKOJbKO AaroB peIucHus, €CJIN YCIOBUA IPUMCHCHUS 3a1aHbI B SIBHOU
(opme;

IIPUMEHSTH IPOCTEUIINE POTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAlMOHHbBIE
CUCTCMEBI IIPpU PCIICHUU CTCPCOMCTPHUUCCKHUX 3ada4d,

IIPUBOJIUTH MPUMEPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U KU3HU,
paciio3HaBaThb IIPOABICHUC 3dKOHOB I'COMCTPHH B HCKYCCTBC,

IMPUMCHATDH IIOJIYUYCHHBIC 3HAHHS Ha IIPAKTHUKC. aHAJIIM3UPOBATh PCAJILHBIC CUTYyalluu U
HpI/IMCHSITB I/ISy‘{eHHBIC IIOHATHUA B HpOH@CC@ IIOHUCKa peIHCHI/IH MAaTCMATHYCCKU
chopMyIMpOBaHHOM MPOOIEMBI, MOJECTUPOBATH PEabHbIE CUTYAIIMHU Ha SI3bIKE TE€OMETPUH,
HCCIICAOBATL ITOCTPOCHHBLIC MOACIMN C HCIIOJIB30BAHUECM T'COMCTPUYCCKHUX MMOHATUN U
TeopeM, amnmnapaTta ajreOphl, pemaTh MPaKTUYECKUE 3a7adyu, CBS3aHHBIE C HAXO0XXICHUEM
FeOMeTpI/I‘IeCKI/IX BCIIMYMH.

[IpeameTHBIC pe3yNbTAaThl MO OTAETBHBIM TemaMm y4deOHoro kypca «['eomerpus». K
koHIy 11 kiacca oOyyarouuiicst Hay4uTCs:

OTEepUpPOBaTh  TOHATHSAMHU:  IWIMHAPWUYECKAass  IMOBEPXHOCThb,  0Opasyrolme
HWIMHIPUYECKON TOBEPXHOCTH, LWJIMHAP, KOHUYECKas TMOBEPXHOCTh, OO0pa3yrolue
KOHUYECKOW MOBEPXHOCTH, KOHYC, ChepuyecKas HOBEPXHOCTb;

pacrno3HaBaTh Tejia BpalieHus (MUIUHIp, KOHYC, cepa U map);

OOBSACHSTH CIIOCOOBI TOJIyYEHHUSI TeJl BPAllCHUS;

KJ1accu(UIIMPOBATH B3aUMHOE PACIOokKeHre c(hephl U MIOCKOCTH;



OIIEPUPOBATH MOHATUSAMU: INAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CErMEHTA,
1IapOBOM CJIOM, OCHOBAHUE LIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS, LIIAPOBOM CEKTOP;

BBIYHCIIATH 00BEMBI U IJIOIA I TTOBEPXHOCTEH TEJ BpalllEHUs, TEOMETPUUECKUX TETI C
npuMeHeHueM Gopmy;

OMepUPOBATh MOHATUSAMH: MHOTOTPAHHUK, BIUCAHHBIM B cepy M OMUCAHHBIN OKOJIO
cdepsl, cepa, BNUCAaHHAS B MHOTOI'PAaHHUK WJIH TEJIO BpalllCHUS;

BBIYHCTISTH COOTHOIICHHS MEXKAY TUIOMIAIIMU TOBEPXHOCTEH M 00bEMaMHU MOT00HBIX
TEJL;

M300pakaTh M3ydaeMbie (PUTYpHI OT PYKH U C MPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJTHSTH (BRIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS TEJ BPALLECHUS;

U3BJIEKaTh,  MHTEPIPETUPOBATH UM  MPeoOpa3oBbIBATH  HHPOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEJICTABICHHYI0 Ha 4YepTekax u
PUCYHKaX;

OIIepHUPOBAThH IOHITHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATD JCHCTBUS CIIOKCHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB WM YMHOMCHUS
BEKTOpA Ha YKCIIO, O0BSICHATh, KAKHMHU CBOHCTBAMH OHHU 00J1a/1af0T;

MPUMEHSTH ITPABUIIO Mapalie/ICIHIIe/a,;

OIEPUPOBATH MOHATHIMH: JCKAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOP, MOYJIh
BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YIOJ MEXKYy BEKTOPAMH, CKAJISIPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI,

HAaXOJUTh CYMMY BEKTOPOB M IIPOM3BEICHHE BEKTOpA HA YHUCIIO, YroJI MEKITY
BEKTOPaMH, CKaJISPHOC MPOU3BEACHHUE, PACKIAAbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

3aJ1aBaTh MNIOCKOCTh YPAaBHCHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT;

IPUMCHATh TeOMETpPHUYECKHE (aKThl ISl PCIICHHS CTEPCOMETPHUYCCKHMX 3ajad,
MIPEAIOJIAraroIMX HECKOJIBKO IIIaroB PEIICHHMS, €CIIH YCIOBHUS IPUMEHEHUS 3aaHbl B SBHOU
dhopme;

periaTh IMPOCTCHINME TIeOMETPHUECKHE 3aJayd Ha I[PUMCHCHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia;

peliath 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYCCKUX OTHOMICHUH M HaXOXKICHHE
TCOMETPHYECKUX BEJIMYMH MO0 00paslaM WX aJlrOPUTMaM, IPUMEHSS W3BECTHBIC METOIbI
IIPH PEIICHUU CTaHIAPTHBIX MaTEMATUUYCCKHX 33714,

IPUMEHSTB MPOCTEUIITNE IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPECOMETPHUUCCKHX 3a7aY;

OPUBOIUTH MPUMEPHl MATEMATHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOAC M IKU3HH,
pacro3HaBaTh MPOSBICHHUE 3aKOHOB IT€OMETPHH B HCKYCCTBE;

MPUMEHSTD MTOJTy9ICHHBIC 3HAHKSI Ha TIPAKTHKE: aHAIM3UPOBATh PEaTbHBIC CUTYAIUH U
NPUMCHATh M3yYCHHBIC TIOHATHS B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTHIeCKU
chopMyJIMPOBaHHOH MPOOIIEMBI, MOACIINPOBATH PeATbHBIC CUTYAIIUHU Ha SI3BbIKE TEOMETPHH,
HCCJICAOBAaTh MOCTPOCHHBIC MOJCIH C HCIIOJIb30BAHHEM TIEOMETPHUCCKUX IMOHATUH U
TEeopeM, ammapara ajareOphl, pemarh MPaKTUYECKUE 3a7adM, CB3aHHBIC C HAXOXKICHHEM
TCOMETPUYCCKHUX BEIUYHH.



Pabouasi nporpamma y4e6HOro Kypca «BeposiTHOCTb ¥ CTATHCTHKA)»
llosacnumenvhas 3anucka

VYyeOublii Kypc «BeposTHOCTH M cTaTUCTUKa» 0a30BOr0 ypOBHSA  SIBIISETCS
MPOJOHKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO Y4eOHOTO Kypca 6a30BOr0 YPOBHSI OCHOBHOTO
o0rmiero oopazoBanus. YueOHbIN Kypc mpeaHa3HadeH st POpMHUPOBaHUS Y 00ydarOIIUXCsI
CTAaTUCTUYECKOM KyJIbTypbl W TOHUMaHHUs pOJUM TEOPUU  BEPOSTHOCTEH  Kak
MaTEMaTHYECKOTO0 HWHCTPYMEHTa JJisi H3Y4YCHHs] CIIyYallHbIX COOBITHH, BEIMYUH U
nporeccos. [Ipu n3ydennn ydeOHOTO Kypca 00oramaroTcs MpeACcTaBlIeHUsT 00yIaromuxcs
0 METO/ax HCCIIEJIOBaHMUS M3MEHYMBOTO MHpPA, PAa3BUBACTCS MOHUMAaHHE 3HAYUMOCTH H
OOITHOCTH MaTEeMaTHUYECKUX METOJIOB MMO3HAHUS KaK HEOThEMJIEMOW YaCTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUSI.

Copepxanue yueOHOr0 Kypca HallpaBJIEHO Ha 3aKpeIIeHUe 3HAHUMN, TOTyYeHHbIX IIPU
M3YYEHUH Kypca Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs, U Ha pa3BUTUE
MPEACTABICHUM O CIIy4alHBIX BEJIMYMHAX M B3aMMOCBS3SIX MEXJIy HHMU Ha Ba)KHBIX
IpUMepax, CIOKEThl KOTOPBIX IMOYEpPIHYTHI U3 OKpy’Karouero mupa. B pesynbrare y
oOyJaromuxcst JOHKHO CPOPMUPOBATHCS MPEACTABICHUE O HauOoJee yIIOTpeOUTENbHBIX U
OOIIMX MaTeMaTHYECKUX MOJIETISIX, UCIOJIb3YEMBIX ISl ONMCAHUS aHTPOTIOMETPHUECKUX U
aemMorpauueckux BEJIMYMH, TMOTPEIIHOCTeH B Pa3IMYHOTO pPOJa HW3MEPEHHSIX,
JUTATETBHOCTH 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX
SBJICHUI U MIPOLIECCOB B OOIIECTBE.

B cooTBeTcTBHM € yKa3aHHBIMU LEISIMH B CTPYKTYpE Y4eOHOTO Kypca «BeposSTHOCTB
Y CTATUCTUKa» JJI1 YPOBHS cpeHero o0uero oopa3oBanusi Ha 0a30BOM YPOBHE BbIJIEICHbI
CJIEIyIOLME OCHOBHBIE CO/iepKaTenbHble JIMHUM: «CilydailHble COOBITHSI U BEPOSTHOCTHY,
«Crny4aifHple BEIMYMHBI U 3aKOH OOJIBIIUX YHCEID.

Baxnyro dacTte yuyeOHOro Kypca 3aHMMaeT U3y4YE€HHE TE€OMETPUYECKOro U
OMHOMHUANBHOTO paclpeiesieHui M 3HAaKOMCTBO C MX HENPEpPbIBHBIMU aHaJoramMu
MOKa3aTeIbHBIM U HOPMAJIbHBIM pacipeeICHUSMU.

Copepxanne nuHuU «CiydaifHble COOBITHSI U BEPOSATHOCTU» CIIY>KUT OCHOBOM ISt
(dbopMUpOBaHUs TPEICTABICHUN O PACIPENEICHUH BEPOSTHOCTEH MEXIy 3HAUYECHUSMU
CIIy4aiiHbIX BEJMYMH, a TaKKe dTa JTUHUS HeoOXoanma Kak 0a3a JUisi M3ydeHHs 3aKOHa
0O0JBIIMX YuCeN - PYHAAMEHTAIBHOTO 3aKOHA, JEMCTBYIOIIEr0 B MPUPOJE U OOILIECTBE U
MMEIOIIIETr0 MaTeMaTHIecKyto Gpopmanuzannio. Cam 3ak0H OONBIIMX YHCEN IPEeAaracTcs B
O3HAKOMHUTENFHOW (opMe ¢ MHUHUMAJIBHBIM HCIIONH30BAHHEM MaTeMAaTHYECKOTO
dhopmanusma.

Tembl, CBsi3aHHBIE C HENPEPBHIBHBIMU CIyYalHBIMH BEJIWYMHAMHU, aAKIEHTHPYIOT
BHUMaHWE OOyYarOIIMXCsl Ha ONMHUCAHWU U W3YYCHHUU CIyYalHBIX SBICHUH C TIOMOIIBIO
HenpephlBHBIX  (QyHKUMHA. OCHOBHOE BHHMMAHHE YJIEISIETCS IOKa3aTeJIbHOMY U
HOPMaJbHOMY pacIpe/leJIeHUsIM, IIPH 3TOM MPEIIOoIaraeTcs 03HaKOMUTEIIbHOE HU3yUeHUe
Marepuana 0e3 I0Ka3aTeIbCTB MPUMEHSIEMBIX (DaKTOB.

Ha usyuenne ydyeOHOro Kypca «BeposTHOCTH M cTaTHCTHKa» Ha 0a30BOM YpPOBHE
OTBOJUTCA | Yac B HEJIEIO B TEUCHUE KAXKIOTO rojaa 00yueHus, Bcero 68 yueOHbIX 4acoB.



Cooepoicanue yuebHo2o Kypca

Conepxanue o0yuenus B 10 kiacce

[IpeacraBienue JaHHBIX C MOMOIIIbIO Ta0uIl U quarpamMm. CpenHee apugmMeTHIecKoe,
MeJaHa, HauOoJbllee M HAaUMEHbIIEE 3HAYEHHUS, pa3Max, JUCIEPCHs U CTaHIapTHOE
OTKJIOHCHHE YUCIIOBBIX HAOOPOB.

CityyaiiHble SKCIEPUMEHTHI (OMBITHI) U CIIy4alHbIE COOBITHS. DJIEeMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTH ciiyyaliHOro cOOBITHS. BIM30CTh 4YACTOTBI U BEPOSITHOCTH
coOpiTuid. CrnyyailHble OMBITBI C PAaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITHI B OIIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Onepanuu  Haj COOBITUSIMH: IIEPECEUEHUE, OOBEIMHEHHUE, IPOTHUBOIIOIOKHBIE
coObITua. Jlnarpammel Ditnepa. @opmyna cI0KEHUS BEPOSATHOCTEH.

VYcioBHasE  BEpPOSATHOCTb. YMHOXKEHHUE  BEpPOATHOCTEH. [lepeBOo  CiydyanlHOro
skcriepuMmenTa. opmyia noinHoi BeposTHocTU. HezaBucumblie cOOBITHS.

KomOunaroproe mpaBuino ymHoxeHus. llepecranoBku u dakropuan. Ywucio
coueranuid. Tpeyronsuuk [Tackans. ®opmyna 6uHomMa HeroToHa.

bunapubiii ciy4aiiHbplii OnBIT (MCHBITaHHWE), ycmeX W Heynada. HesaBucumbie
ucnblTanusi. Ceprsi HE3aBUCUMBIX UCIIBITAHUNA A0 mepBoro ycmnexa. Cepus HE3aBUCHUMBIX
UCIIBITaHNN bepryum.

Cnyuaiinaa BennunHa. Pacnipenenenue BeposTHOCTEW. JlMarpamMma pacrnpenesieHus .
[Ipumepsl pacnipeieieHui, B TOM YUCJE, TEOMETPUUECKOE U OMHOMHAJIBHOE.

Conepxanue o0yuenus B 11 knacce

UucnoBele XapaKTEpPUCTUKHA CIYyYalHBIX BEJIWYMH: MATEMAaTHYECKOE OXHUAAHUE,
IUCIIEpCHs. W CTaHAApTHOE OTKJIOHEHHWE. lIpumepsl NpUMEHEHHs MaTEeMaTH4ECKOIO
0’KUJaHUs, B TOM YHCJIE B 3aJla4yax U3 MOBCEIHEBHOU KU3HU. MaTeMaTHYECKOE 0XKUIaHUE
OuHApHOW Ciy4ailHOM BeNWYMHBL. MaTeMaTh4eckoe OXKUJAaHUE CYMMbBI CIIy4YalHBIX
BEJIMYMH. MaTreMaTHuecKoe 0XKHUIaHue U TUCTIEPCHsI TEOMETPHUUECKOr0 U OMHOMHUAIBHOIO
pacnpencieHun.

3aKoH OOJBIITNX YHUCET U €T0 POJIb B HAYKe, MPpUpoe U 001ecTBe. BoIOOpOUHBI MeTO T
HCCIIETOBAHM.

IIprmepbl  HENPEPBIBHBIX  CAy4YalHbIX BenuuyuH. [loHsTme o0  1mmoTHOCTH
pactipeneneHus. 3agayd, NPUBOAAIIME K HOpPMaJbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM PacipenciICHUH.

lIpeomemnvle pe3ynomamoi

[TpenmeTHbIE pe3ybTaThl OCBOSHHS y4eOHOTO Kypca « BepoSITHOCTB U CTaTHCTUKA» Ha
0a30BOM ypOBHE Ha YpOBHE CpemHero ooOmero o0pa3oBaHWs OPHEHTUPOBAHBI Ha
JIOCTIDKEHUE YPOBHS MaTEMAaTHYeCKOW TPAMOTHOCTH, HEOOXOAMMOTO [UIS YCIIEIIHOTO
pemieHust 3ama4y U OpodJeM B peallbHOW JKM3HH W CO3JAaHUE YCIOBHHA Ui WX
OOUIEKYJIBTYPHOTO Pa3BUTHS.



[IpeameTHbIe pe3ysbTaThl MO OTAEIBHBIM TeMaM y4eOHOro kypca «BeposTHOCTH U
cratuctuka». K koniy 10 kiacca oOydaromuiicss HayqyuTcs:

YUTATh U CTPOUTH TaOJIUIIbI U TUArPAMMBIL;

OMepupoBaTh TMOHATHUSMU: CpefHee apudpMeTHdecKoe, MeauaHa, HauOobIIee,
HaMMEHbBIIEE 3HAYCHHUE, pa3Max MacCHBA YUCJIOBBIX JAHHBIX;

OTICpUPOBATH TTOHATUSMU: CIIyYalHBIA SKCTICPUMEHT (OIBIT) U CIIy4aitHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (PJIEMEHTapHBIA WCXOMA) CIIy4alHOTO OIbITa, HAaXOJUTh
BEPOSITHOCTH B ONBITaAX C PAaBHOBO3MOXKHBIMU CITyYalHBIMUA COOBITUSIMH, HAXOIUTh W
CpPaBHUBATh BEPOSATHOCTHU COOBITUI B M3YUECHHBIX CIyUYalHBIX HKCIIEPUMEHTAX;

HaxoIUTh W (POPMYIHPOBATH COOBITHSA: TeEpeceueHne W OOBEIWHEHUE aHHBIX
COOBITHH, COOBITHE, TTPOTUBOIIOJIOKHOE TAHHOMY COOBITHIO, TIOJB30BAThCS JAUArpaMMaMu
Diinepa u GopMyIIOH CIOXKEHUS BEPOSTHOCTEH NP PEIICHUH 3a]1a4;

OMepUpPOBaATh MOHATUSIMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCHUMBbIE COOBITHUS, HAXOIUTh
BEPOSATHOCTH C MIOMOUIBIO MPAaBUJIa YMHOKEHUS, C IOMOIIBIO JIEPEBA CIIYYaHOTO OIBITA;

IPUMEHSATH KOMOMHATOPHOE MPABUIIO YMHOKEHUS NP PEIICHUH 3a]1a4;

ONEPUPOBATH MOHATHIMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCTIBITAHUM,
yCreX M HeyJlaya, HaXOJUTh BEPOSTHOCTH COOBITHI B CEpUU HE3aBUCUMBIX UCIBITAHUM 10
MEPBOTO ycIexa, HaXOUTh BEPOSITHOCTUA COOBITUI B cepuu ucbiTanui bepHyu;

ONEepUpPOBaTh MOHATUAMM: CiIydallHas BEJIMYMHA, PACHPEICICHHE BEPOSITHOCTEMH,
ayarpamMma pacrpeeneHusl.

[IpeameTHbIE PE3yNbTATHl MO OTAEIBHBIM TeMaM y4eOHOro kKypca «BepodaTHocTh U
cratuctuka». K koniry 11 kiacca oOydaronuiics Hay4uTCs:

CpPaBHMBATH BEPOSITHOCTH 3HAYECHUM CIyYaliHOW BEJIMYUHBI IO PACHIPEACICHUIO WIIH C
ITOMOILBIO THArpamM;

ONEpUpPOBATh IMOHATUEM MATEMATHYECKOTO OYKHWIAHUSA, NPUBOIAUTH IPUMEPHI, Kak
IIPUMEHSAETCI  MAaTeMaTU4YecKoe  OKMIAHWE  CIIy4dallHOM  BEJIMYMHBI  HAXOAMTH
MaTeMaTUYECKOE 0XKUIAHUE 110 JAHHOMY PAaCIIPEACIICHUIO;

UMETh MPEACTABIIEHUE O 3aKOHE OOJIBIINUX YNCENT,

UMETh MPEICTABICHUE O HOPMAJIBHOM PACIIPEIEIICHUH.



Temamuueckoe njiaHuposanue

Bo3moxkHOCTH
Ne Koua-Bo
/i HanmenoBanue pa3nenoB/Tem 4ACOB HCMO0JIb30BAHUSA
0P
10 xanace (Anredpa u HayaJia 68
MATEeMATH4YECKOI0 aHAJIN3A)
MHoOXecTBa pallMOHATBHBIX U JICHCTBUTEIBHBIX https://monypoku.pd
1 | yucen. PauoHanbHbple ypaBHEHUS U 14
HEpaBEHCTBA
5 Oyukiuu U rpaduku. CTeneHb ¢ 1eabIM 6 https://Mmouypoku.pd
MoKa3aresieM
3 Apudmernyeckuii KOpeHb N—OM CTEIIEHHU. 18 https://Monypoku.pd
HppanroHaabHbIC YpaBHEHUS U HEPABEHCTBA
4 DopMyJIbl TPUTOHOMETPUH. 29 https://Monypoku.pd
TpuroHomMeTpuyecKne ypaBHEHUS
5 | [locnenoBaTenbHOCTH U MPOTPECCUU 5 https://Monypoku.pd
5 [ToBTOpEeHue, 006001IeHNEe, CUCTEMATHU3AIUS 3 https://Monypoku.pd
3HAHWI
Bo3moxkHOCTH
Ne Kou-Bo
/i HanmenoBanue pa3nenoB/Tem 4ACOB HCMO0JIb30BAHUSA
0P
11 knacc (Anredpa u HayaJa 68
MAaTEMATHYECKOr0 aHAJIN3A)
CreneHsb ¢ panMoHaIbHBIM MTOKA3aTeNIeM. https://Monypoku.pd
1 | [lokazarensHas ¢pyHkuus. [lokazaTenbHbie 9
ypaBHEHUSI U HEPABEHCTBA
9 Jlorapudmuueckas QyHKITHS. 9 https://Monypoku.pd
JlorapudbmMuueckre ypaBHEHUs U HEPABEHCTBA
3 Tpuronomerpruueckre PyHKIIUU U UX TPAPUKH. 7 https://mounypoku.pd
TpuroHomMeTpuyecKre HEPaBEHCTBA
4 | [IpousBoanas. [IpumeHeHune npou3BoIHOMN 21 https://Monypoku.pd
5 | UHTerpan u ero npuMeHeHUs 7 https://Monypoku.pdh
6 | Cucrembl ypaBHCHHMA 9 https://monypoku.pd
7 | HatypanbHbie U 1I€TbIC YUCTa 4 https://monypoku.pd
8 [ToBTOpEeHuUe, 0000IIEHNE, CHCTEMATH3AITUS 9 https://monypoku.pd

3HAHUM




Bo3moxHOCTH

Ne Koua-Bo
HaumeHnoBaHue pa3ieioB/TeM HCIO0JIb30BAHUSA
n/n 4acoB
20P
10 knacc (I'eomeTpust) 34
1 | BBeaeHue B cTepeOMETPUIO 5 https://mouypoku.pd
5 [IpsiMble U TJIOCKOCTU B MPOCTPAHCTRE. 6 https://Monypoku.pdh
[TapanmiensHOCTh MPSIMBIX | IJIOCKOCTEH
3 | [lepieHAUKYIAPHOCTH MPSMBIX U TUIOCKOCTEH 6 https://monypoku.pd
4 | YTIbel MEXTy TIPSIMBIMH U TITIOCKOCTSIMU 5 https://monypoku.pd
5 | MHOrorpaHHHUKHU 6 https://mouypoku.pd
6 | OO0bEMBI MHOTOTPAHHUKOB 5 https://Mmouypoku.pd
7 | [loBTOpEHUE: ceUeHMUs], pACCTOSIHUS U YTJIbI 1 https://Mmouypoku.pd
Bo3MoxkHOCTH
Ne Koua-Bo
HanmenoBanue pa3ienoB/Tem HCMO0JIb30BAHUSA
n/m 4acoB
20P
11 kaacc (I'eomeTpus) 34
1 | Tena Bpamenus 12 https://Monypoku.pdh
2 | OOBémbI TEN 5 https://Monypoku.pd
3 | BekTophl 1 KOOPAMHATHI B TPOCTPAHCTBE 10 https://mouypoku.pd
4 IToBTOpeHue, 0600IICHHE U CUCTEMATH3aIIHS 7 https://Monypoku.pdh
3HAHUU
Bo3moxkHoCTH
Ne Kou-Bo
HaumeHoBaHue pa3ie/ioB/TeM HCI0JIb30BAHMS
n/n 4acoB
20P
10 xaacc (BeposiTHOCTH M CTATHCTHKA) 34
1 IIpencraBieHue JaHHBIX U ONKCATEIbHAs 4 https://Monypoku.pd
CTaTUCTHKA
CiygaiiHble OTIBITHI ¥ CIyYaHBIC COOBITHS, https://Monypoku.pd
2 | OTBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU 3
UCXOJIaMHU
3 Onepanuu Haa COOBITUSMHU, CIIOKEHUE 3 https://Monypoku.pdh
BEPOSITHOCTEU
YcnoBHast BEpOSITHOCTh, IEPEBO CIIy4aHHOTO https://Monypoku.pdh
4 | onbiTa, (hopMyJsia MOJHON BEPOATHOCTH U 6
HE3aBUCUMOCTh COOBITHIA
5 | DnemMeHThl KOMOMHATOPHUKH 4 https://monypoku.pd
6 | Cepuu mocienoBaTeIbHBIX UCITBITAHUMA 3 https://mounypoku.pd
7 | CiyualiHble BEJIMYUHBI U paclpeaeaeHus 6 https://mounypoku.pd
8 [ToBTOpeHue, 06001IEHNE, CUCTEMATHU3AITUS 5 https://Monypoku.pdh

3HAHUM




Bo3moxHOCTBH

Ne Koua-Bo
/i HanmenoBanue pa3nenoB/Tem 4ACOB HCMO0JIb30BAHUA
0P
11 knacc (BeposiTHOCTL M CTATHCTHKA) 34
1 MareMaTtrnueckoe 0KHIaHue CITydaiHON 4 https://monypoku.pd
BEJINYUHBI
9 Jlucnepcust ¥ CTaHIAPTHOE OTKIIOHCHHE 4 https://monypoku.pd
CIy4YaiiHOW BEJIWYHHBI
3 | 3aKoH OOJNBIINX YHUCET 3 https://monypoku.pd
4 HemnpepriBHBIC CiTyualiHbIC BETHYUHBI 9 https://monypoku.pd
(pacopenenenusi)
5 | HopmanbeHoe pacnipeneneHue 2 https://mouypoku.pd
5 IToBTOpeHue, 0600IIeHNE U CUCTEMATHU3AIIHS 19 https://Monypoku.pdh
3HAHUU
lloypounoe nnanuposanue
No Kou- Bo3moxkHOCTH
/i Tema ypoka BO HCI0JIL30BAHUS
4acoB 20P
10 kacc (Aaredpa u HayaIa MATEMATHYECKOT 0 68
aHaJIn3a)
1 Iﬁ/llflgmcecmo, :giiepauH_HBHaz[ MHO>KECTBAMH. 1 hitps://monypoki.pd
rpamMmbl Ditiepa—Benna
Panmonanshubie unciia. OOBIKHOBEHHBIE U
2  JeCATUYHBIE APOOH, MIPOIICHTHI, 0ECKOHEYHBIC 1 https://Mmonypoku.pd
EePUOANYECKUE IPOOH
3 if;(gﬁledn;qec%ne OTIEPALH C PALHOHATLHBIMH 1 htps://monyposi.pd
, TpeoOpa3oBaHUsI YNCIOBBIX BhIPAKESHUN
[Tpumenenue ApoOeit v MPOIICHTOB JIJIsl PEIICHUS
4  NpUKIaAHBIX 33/1a4 U3 PA3TUYHBIX OTpaciien 1  https://Mmouypoxu.pd
3HAHWM U PEATbHOU KU3HU
[Ipumenenue apo6eil v MPOIEHTOB JJISl PEIICHUS
5  NPUKIAIHBIX 33]1a4 U3 Pa3IMYHBIX OTpaCiIei 1  https://Mmonypoku.pd
3HAHWM U PEAJbHOU KU3HU
JenicTBUTENBHBIC YKCiIa. PanuonanbHbIe U _
0 UPpALMOHAIBHBIE YHCIIA 1 https://momypoxn.pd
7 if;(giimqecxne oTepaluu ¢ AeHCTBUTEIHHBIMH 1 hitps://monypoki.pd




[TpuOnmxE€HHbBIE BHIYUCICHUS, TIPABUIIA

8 | OKpyrieHus, NpUKUAKA U OI[EHKA pe3yJIbTaTa 1  https://Mmonypoku.pd
BBIUKCJICHUN

9  ToxnaecTBa U TOXJICCTBEHHBIC MPEOOPA30BAHUS 1  https://Mmonypoku.pd

10 VYpaBHeHHeE, KOPEHb YpaBHEHHUS 1  https://Monypoku.pd

11  HepaBeHCTBO, pellicHHE HEPABEHCTBA 1  https://Mmonypoku.pd

12  Meroa HHTEPBAIOB 1  https://Monypoku.pd
P OHO-

13 CLLIEHNE LIEMBIX 1 POOHO-PALMOHAILHEIX 1 hitps://monypoki.pd
ypaBHEHUI U HEPABEHCTB
KonTponbhas pabota no teme «MHOkecTBa

14  parmoHAIBHBIX U IEHCTBUTEIBHBIX YUCEN. 1 https://Mmouypoxu.pd
PanmonanpHbIC ypaBHEHUS U HEPABEHCTBY
O .

15 YHKIIUS, crIOcoObI 3a1anust GyHKiuu. B3anumMuo 1 hitps://monypoki.pd
oOpaTHbIe PYHKITUU
I'paduk pynkuuu. O6acTh onpeneseHust 1

16  mMHOxecTBO 3HaueHu# ¢pyHkuuu. Hynu Qynkiun. 1  https://Mmouypoxu.pd
[IpoMexxyTKH 3HAKOMIOCTOSIHCTBA

17 Yé&ruble u HEUETHBIE DYHKIIMU 1  https://Mouypoku.pd

18 Crenens ¢ LEJIBIM [OKA3aTENEM. CrannapTHas 1 hitps://monypoki.pd
dbopma 3anucH AEUCTBUTEIBHOTO YUCIIA
Hcnonb3oBanue moaxoasmen popmel 3aucu

19  nelCTBHUTENBHBIX YUCEN VIS PEIICHUS 1  https://Mmonypoku.pd
MPaKTUYECKUX 3a]1a4 M MPEJACTABICHUS JaHHBIX

20 Crenennas (bYH.I.(HI/ISI © HATYPJILHBIM U LIEBIM 1 hitps://monypoki.pd
nokazatesneM. E€ cBoiicTBa u rpadux

21  Apudmernueckuii KOpeHb HaTypaIbHON CTETICHU 1  https://monypoku.pd

22  ApudmeTndeckuil KOpeHb HATYPAIbHOU CTENEHU 1  https://Mmouypoku.pd

23 CaoiicTBa apu(pMeTUIECKOTO KOPHS HATYpaTbHOMI 1 hitps://monyposi.pd
CTETICHU

24 CaoiicTBa apu(PMETHIECKOTO KOPHS HATYpaJIbHOU 1 htps://monyposi.pd
CTETICHU

o5 CaoiicTBa apu(PMETHIECKOTO KOPHS HATYPaIbHOU 1 hitps://Monypoxi.pd
CTETICHU

26 JeiicTBus ¢ apu(pMEeTUYECKUMH KOPHAMH N—Oi 1 | htps://momypoxm.pd
CTCTICHU

27 HeiicTBus ¢ apuMeTHIECKUMH KOPHIMH N—OM 1 hitps://Monypoxi.pd
CTETICHU

28 JeiicTBus ¢ apupMEeTUYECKUMH KOPHAMH N—Oii 1 | htps://momypoxm.pd
CTCTICHU

29 JeiicTBus ¢ apuMeTUIECKUMH KOPHIMH N—OM 1 hitps://monypoki.pd
CTETIEHU

30 JeiicTBus ¢ apupMeTUYECKUMH KOPHAMH N—Oii 1 hitps://Momypoxi.pd

CTCIICHU




Pemenue nppanMoHaIbHBIX YPABHEHUU U

31 HepABEHCTB 1  https://Mmonypoku.pd

32 Pemenne nppannoHanbHBIX YPAaBHCHHH U 1 hitps://monypoki.pd
HEPaBEHCTB

33 Pemenne nppaninoHanbHBIX YPABHCHUH U 1 hitps://monypoxi.pd
HEPaBEHCTB

34 Pemenne nppannoHanbHBIX YPAaBHCHHH U 1 hitps://monypoki.pd
HEPaBEHCTB

35 Pemenne nppaninoHanbHBIX YPABHCHUH U 1 hitps://monypoxi.pd
HEPaBEHCTB

36  CpoiicTBa U rpaduK KOpHsS N-0M CTENeHU 1  https://Mmonypoku.pd

37  CsoiicTBa M rpaduk KOpHS N-0i CTEIICHH 1  https://Mounypoku.pd
KontposnbHas pabota o teme «ApudmeTrndeckuit

38 kopeHb N—oii ctenenu. UpparmonaabHbie 1 https://Mmonypoku.pd
YpaBHEHUS U HEPABECHCTBAY

39 Cunyc, KOCHHYC ¥ TaHT€HC YHUCJIOBOTO apryMeHTa 1  https://Mmonypoku.pd

40 CuHyc, KOCHHYC U TaHI€HC YHCIOBOTO apryMeHTa 1  https://Mounypoku.pd

a1 ApKCHUHYC, apKKOCHHYC M apKTaHT€HC YUCIOBOIO 1 hitps://monypoki.pd
apryMeHTa

42 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO 1 hitps://monypoxi.pd
apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb, OTIpE/ICTICHUE

43  TPUTOHOMETPUYECKUX (DYHKIIUH YHUCITIOBOTO 1  https://mouypoxu.pd
apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb, OTIPE/ICTICHHUE

44  TPUTOHOMETPUYECKUX (DYHKIIUNA YUCITOBOTO 1  https://Mmonypoku.pd
apryMeHTa

45  OcHOBHBIE TPUTOHOMETPHUUECKUE (OPMYITBI 1  https://Mmouypoxu.pd

46  OcHOBHBIE TPUTOHOMETpHUECKUE (HOPMYITBI 1  https://Mmounypoku.pd

47  OcCHOBHBIE TPUTOHOMETPHUUECKUE (OPMYIIBI 1  https://mouypoxu.pd

48  OcHOBHBIE TPUTOHOMETpHUYECKUE (HOPMYITBI 1  https://Mmounypoku.pd

49 Hpeo6pa30vBaHHe TPUTOHOMETPHUECKUX 1 https://momnypoxu.pd
BBIPOKCHUN

50 Hpeo6pa30uBaHHe TPUTOHOMETPUUECKHUX 1 hitps://monypoki.pd
BBIpaKECHUH

51 Hpe06pa30vBaHI/Ie TPUTOHOMETPUUECKHUX 1 hitps://monypoki.pd
BBIPOKCHUN

50 Hpeo6pa30uBaHHe TPUTOHOMETPHUECKUX 1 hitps://monypoki.pd
BBIpaKECHUH

53 Hp606p8,30338,HI/Ie TPUTOHOMETPUUECKUX 1 hitps://monypoki.pd
BBIPOKCHUN

54  PenieHue TPUTOHOMETPUUYECKUX YPABHEHUM 1  https://Monypoku.pd

55  PemieHue TpUroHOMETPUUYECKUX YPAaBHEHUI 1  https://Mmonypoku.pd




56 Pemrenue TpUrOHOMETPHUUYSCKUX YPAaBHCHUI 1  https://Monypoku.pd
57  PemieHue TpUroHOMETPUUYECKUX YPaBHEHUI 1  https://Mmonypoku.pd
58 PemreHne TpHrOHOMETPHUYCCKUX YPAaBHCHHUI 1  https://Monypoku.pd
59  PemieHue TpUrOHOMETPUUYECKUX YPAaBHEHUI 1  https://Mmonypoku.pd
KontponbHas padorta mo teme «DopmyJisl
60  Ttpuronomerpuu. TpuroHoMeTprUIeCcKue 1 https://Mmouypoxu.pd
YpaBHEHUSD
[TocrmenoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS
61 mnocnenoBatenbHOCTEH. MOHOTOHHBIC 1  https://Mmonypoku.pd
MIOCTIEIOBATEIHHOCTH
Apudmerrueckas 1 TeOMETPUIECKast TPOTPECCHH.
62 Vcnonp3oBaHHE MPOTPECCUU IS PEIICHUS 1  https://Mmonypoku.pd
peaNbHBIX 3371a4 MPUKIIATHOTO XapaKTepa
beckoneuHo yObIBaroIasi reoMeTpruuecKas
63 mporpeccusa. Cymma 6€CKOHEUHO YOBIBAIOIICH 1 https://Mmounypoxu.pd
T€OMETPUIECKON POTPECCUr
64 dopmyia CI0KHBIX IIPOIICHTOB 1  https://Monypoku.pd
65 dopmyia CI0KHBIX IPOIICHTOB 1  https://Mouypoku.pd
O060011eHue, cucTemMaTH3alys 3HaHUH 3a Kypc
66  anreOpbl M HaYaT MaTeMaTUYECKOTo aHaau3a 10 1 https://Mmonypoku.pd
KJlacca
67 HroroBas KOHTpoJbHas paboTa 1  https://Monypoku.pd
O06001meHue, cucTemMaTi3alus 3HaHUH 3a Kypc
68  anreOphl M HaYaT MaTeMaTUYECKOTO aHaau3a 10 1 https://Monypoku.pd
KJlacca
e Kou- Bo3moxkHOCTH
I /;[ Tema ypoka BO HCI0JIb30BAHUA
4acoB 20P
11 knacc (Aaredpa u HayaIa MAaTEMaTHYECKOT 0 68
aHaJIM3a)
1  Crenens ¢ pallMOHAIBHBIM MTOKa3aTeIeM 1  https://Monypoku.pd
2  CaoiicTBa cTeneHU 1  https://Monypoku.pd
3 [IpeoOpazoBanue BeIpaKEHUH, COAEPIKAIINX 1 hitps://monypoki.pd
paIMoHaIbHBIC CTENIEHU
4 [TpeoOpaszoBanme BRIpaKECHUH, COEPIKAIINX 1 https://momnypoxu.pd
paIMoHaIbHBIC CTCTICHU
5 Iloka3zarenbHble ypaBHEHHS U1 HEPABEHCTBA 1  https://Mmouypoku.pd
6 IlokazarenbHble ypaBHEHHS U HEPABEHCTBA 1  https://Monypoku.pd
7 Tloka3arenbHble ypaBHEHHUS U HEPABEHCTBA 1  https://Monypoku.pd
8  Iloka3zarenpHas ¢GyHKIMS, €€ CBOMCTBA M rpadukK 1  https://Monypoxku.pd




KontponbsHas pabota o teme « CTeneHs ¢
panMoHaNbHbIM Moka3arenieM. [lokazaTenbHas

d bynknus. [TokazaTenpHbIC ypaBHEHUS U 1 https://monypoicu.pd
HEPaBEHCTBA»

10 Jlorapudm uucna 1  https://Mmonypoku.pd

11  JlecaTtuuHble U HATypaJIbHBIC JTOTAPU(PMBI 1  https://Monypoku.pd
[IpeoOpazoBaHue BoIpaKEHUH, COAEPIKALINX _

12 slorapudbi 1 https://mMmouypoxu.pd
[TpeoOpazoBanue BrIpaKEHUH, COAEPIKAIINX _

13 - 1  https://Mmonypoku.pd

14  Jlorapudmudeckue ypaBHCHHUS 1 HEPABEHCTBA 1  https://Mmonypoku.pd

15 Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA 1  https://Monypoku.pd

16  JlorapudmMuueckue ypaBHEHHUS U HEPABEHCTBA 1  https://Mmouypoku.pd
Jlorapupmuueckast pyHkuus, €€ CBOICTBA U _

17 rpadux 1  https://Mmouypoxu.pd
Jlorapudmuueckast pyHKIus, €€ CBONCTBA U _

18 rpadux 1  https://Mmouypoxu.pd
Tpuronomerpuyeckue PyHKIINHN, UX CBONCTBA U .

19 S — 1 https://Mmouypoxu.pd
Tpuronomerpuueckue GyHKIMU, UX CBOMCTBA U )

20 Fpadu 1  https://Mmouypoxu.pd
Tpuronomerpuyeckue QyHKIINHN, UX CBONCTBA U )

21 rpadxu 1  https://Mmonypoku.pd

22 Ilpumepsl TPUTOHOMETPHUECKUX HEPABEHCTB 1  https://monypoku.pd

23  Tlpumepsl TPUTOHOMETPUYECKUX HEPABCHCTB 1  https://Mmouypoku.pd
KoHntposnbHas padoTta o teme
«Jlorapupmuueckas gynkuus. Jlorapupmudeckue

24  ypaBHEHUS U HEPaBEHCTBA. T PUTOHOMETPUUYECKHE 1  https://Mmonypoku.pd
¢yHkuuu u ux rpadpuku. TpuroHomeTpudeckue
HEPaBEHCTBA»

25  HenpepsiBHbIC QYHKITUN 1  https://Mmonypoku.pd

26  Metoa MHTEpBAJIOB JJIs PEIICHUS HEPABEHCTB 1  https://Mmouypoku.pd

27  Meroa MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1  https://Monypoku.pd

28  IlpousBomHas QyHKIIMH 1  https://Mmouypoku.pd

29 IlpousBonHast GyHKIIMH 1  https://Mmonypoku.pd

30 FeOMeTpI/I‘-IeSKI/II/I U (PU3UYECKUN CMBICIT 1 hitps://monypoki.pd
MIPOU3BOTHOM

31 reOMeTpI/I‘IeSKI/II/I 1 (HU3UYECKUH CMBICIT 1 https://momnypoxu.pd
MIPOU3BOTHON

32  IlpousBoaHbBIC dJIEMEHTAPHBIX (DYHKITAN 1  https://Monypoku.pd

33 IlpousBoaHbIC dJIEMEHTAPHBIX (YHKIUI 1  https://Monypoku.pd




IIponsBonHas CyMMBbl, IPOU3BENECHUS, YACTHOTO

34 yHKLii 1  https://Mmonypoku.pd

35 HpomB(zz[Ha;I CYMMBbI, TPOU3BEJICHUS, YACTHOTO 1 hitps://monypoki.pd
byHKIIiI
IT

36 POM3BOJIHAS CYMMBL, IPOH3BE/CHHS, HACTHOTO 1 https://monypoku.pd
byHKITII

37 HpHMGHE:HHG IPOU3BOIHOM K MCCIIEA0OBAHUIO 1 hitps://monypoki.pd
(GyHKIMUNA Ha MOHOTOHHOCTh M 9KCTPEMYMBbI
n .

38 PUMEHEHHE IPOU3BOJHON K HCCIIE/I0BAHHIO 1 https://momnypoku.pd
GbyHKIIUNA Ha MOHOTOHHOCTH M 9KCTPEMYMBI

39 HpHMGHE:HHG IPOU3BOIHOM K MCCIIEA0OBAHUIO 1 hitps://monypoki.pd
(GyHKIMNA Ha MOHOTOHHOCTh M 9KCTPEMYMBbI
H

40 ax0’KJIEHUE HAaOOJIbIIEr0 1 HAUMEHBIIIETO 1 hitps://monypoki.pd
3Ha4YeHUs PYHKIIUU HA OTPE3KE
H

a1 ax0KJIEHUE HAaOOJIBIIET0 1 HAUMEHBIIIETO 1 https://monypoku.pd
3Ha4YeHUsl (PYHKIIUU HA OTPE3KE

42 Haxosxienrne HanboJbiero 1 HAMMEHbIIETo 1 https://monypoku.pd
3Ha4YCHUs (PYHKIIMU HA OTPE3KE
H

43 ax0’KJIEHUE HAaOOJIbIIEr0 1 HAUMEHBIIIETO 1 https://monypoku.pd
3Ha4YeHUsl (PYHKIIUU HA OTPE3KE
[TpumeHeHre mpOU3BOTHOMN JJII HAXOXKICHUS

44  HAWIYHIIEro PENICHHs B MPUKIATHBIX 33/1a4aX, 1 https://monypoku.pd
IUIs1 OPENIeNICHHs] CKOPOCTH Tpoliecca, 3aJJaHHOTO
dbopmyion unu rpagukom

45 KontponbHas pabora 1o Teme «IIpousBoaHas. 1 hitps://Monypoxi.pd
[IprmMeHeHue Nporu3BOIHON

46 TlepBooOpa3zHas. Tabmuiia mepBooOpa3HbBIX 1  https://Mmonypoku.pd

47  IlepooOpasnas. Tabmuia nepBooOpa3HbIX 1  https://Mmonypoku.pd

48 WNurerpan, reoMeTpuueckuil 1 GU3HMUECKUI CMBICIT 1 hitps://Monypoki.pd
WHTETpaia

49 WNuterpan, reomerpudeckuii M GU3MUECKUI CMBICT 1 hitps://Monypoxi.pd
WHTEerpasna
Brruucnenne unTerpana rno gopmyse _

50 Hiotona—JleiiGrHia 1 https://monypoku.pd
Brruucnenue uaTerpana mno popmysie

1 . 1  https: .

> Hprotona—JleitOHuIa ttps://monypoci.pd

52  CucrteMbl TMHEHHBIX YpaBHEHUN 1  https://Monypoku.pd

53 CucrteMbl TMHEHHBIX YpaBHECHUN 1  https://Monypoku.pd
P

54 CLLEHNE MPUKIAHBIX 3314 € NOMOLIbIO 1 hitps://monypoki.pd
CUCTEMBI JIMHEWHBIX YPaBHEHUH

55 Pemenve mpukiIaaHbIX 33724 C IIOMOIIIHIO 1 https:/momnypoku.pd

CHUCTEMBI JIMHEWHBIX YPaBHECHHUIN




Cucremsl COBOKYITHOCTH LCJIbIX,
pairOHAJIBHBIX, UPPAIIMOHAJIBbHBIX,

>6 MOKa3aTeNbHbIX, JOTapU(PMHUUECKUX YPABHEHUHN U 1 https://momnypoxu.pd
HEPaBEHCTB
Cuctembl U COBOKYTHOCTHU LIETIBIX,

57  DAlMOHATBHBIX, MPPALHOHATLHBIX, ) 1 hitps://monypoki.pd
MOKAa3aTeNIbHbIX, JOTapU(PMUUYECKUX YPaBHEHUH U
HEPaBEHCTB

58 I/ICHOJILSOUBaHI/Ie rpadukoB GYHKIHHA IS peIICHUS 1 https://monypoku.pd
yYpaBHEHUH U CUCTEM
IIprMmeHenne ypaBHEHHM, CUCTEM U HEPABEHCTB K

59 pemeHnt0 MaTeMaTHYECKHUX 3a/1a4 U 3a7a9 U3 1 https://Mmouypoxu.pd
Pa3JIMYHBIX 00JIACTEeN HAYKHU U peaIbHOM JKU3HU

60 KontponbsHas pabota o teme «I/IIiTerpan U €T0 1 hitps://monypoki.pd
npuMeHeHust. CUCTeMbl ypaBHEHHI

61 HaTypanf,HHe ¥ TIeJTbIC YKCIIA B 3a1a9ax U3 1 hitps://monypoxi.pd
peaTbHOM KU3HH

62 HaTypaJIE)HBIe U IIeJIbIC YKCIIa B 3a/1a4ax U3 1 hitps://monypoki.pd
peabHOM KUZHU

63  IIpu3HAKK OETMMOCTHU HETBIX YHCEIT 1  https://Mmonypoku.pd

64  Ilpu3Haku IETUMOCTH LIEIIbIX YHCEIT 1  https://Monypoku.pd

65  IIpu3HAKM OETMMOCTH HETBIX YHCEIT 1  https://Mmonypoku.pd

66 Hroropas KOHTpoOJbHasK paboTa 1  https://Mmouypoxu.pd
O06o0611eHe, cUCTEeMaTH3alKsl 3HaHUH 3a KypC

67  anreOphl M HaYaJI MaTeMaTH4YECKOro aHaiau3a 10- 1 https://Mmonypoku.pd
11 knaccoB
O06o00611eHne, cucTeMaTh3alus 3HaHUH 3a KypC

68  anreOphl M Havad MaTeMaTHIeCKoro aHam3a 10- 1 https://Mmounypoxu.pd
11 knaccoB

No Kou- Bo3moxkHOCTH

- Tema ypoka BO HUCI0JIb30BAHMS
n/n
4acoB 0P
10 kaacc (I'eomeTpus) 34
OCHOBHBIC TIOHATHSI CTEPEOMETPHH: TOUKA,
npsiMast, TII0CKOCTh, TPOCTpaHCcTBO. [IpaBuiia
1  u300pakeHUs HAa PUCYHKaX: U300pKECHUS 1  https://Mmonypoku.pd
MJIOCKOCTEH, MapaieIbHbIX NPSAMBIX (OTPE3KOB),
CEpEIUHBI OTPE3Ka
9 [TonsiTHSA: TIEpeceKarOIIMecs IOCKOCTH, 1 hitps://monypoki.pd

IICPCCCKAOIIUCCA IIpAMad U IIIOCKOCTb




3HaKOMCTBO C MHOTOTpaHHUKaMU, N300pakeHne
MHOT'OIPAHHUKOB Ha PUCYHKAX, HA MPOEKIIMOHHBIX
yepTekax

HauganbHbie CBCACHU:A O KY6C " IIUpaMuac, ux
paBBépTKI/I n MOACIIN. Ceuenus MHOTI'OI'DAHHUKOB

https://monypoku.pd

https://monypoku.pd

[TonsiTHEe 00 aKCMOMATHYECKOM ITOCTPOECHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CIEACTBHUS U3 HUX

BzaumHuoe PAaCIIOJIOKCHUC IIPAMBIX B
IMPOCTPAHCTBC: IICPCCCKAIOMINCCA, ITapaJIJICIIbHBIC
M CKPCINMBAOIIUCC IIPAMBIC

HapaJIHCJILHOCTI) IIpAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBC: IIapaJJICIIBHBIC IIPAMBIC B
IIPOCTPAHCTBC; I1apaIIICIIBHOCTD TpéX IIPAMBIX
MapaJuICJIbHOCTDb HpHMOﬁ H IINIIOCKOCTH

https://monypoku.pd

https://Monypoku.pdh

https://Monypoku.pd

10

VYTIIBI ¢ COHANpPaBIEHHBIMU CTOPOHAMH. YTOJI
MEXIY MPSMBIMU B TPOCTPAHCTBE
[TapajuieapHOCTH INIOCKOCTEN: apaJlJICIbHBIC
m10cKoCcTH. CBOMCTBA NapaJUIeNIbHBIX INIOCKOCTEN
[Ipocreiiine mpocTpaHCTBEHHBIE (PUTYPBI HA
IJIOCKOCTH: TETpadip, KyO, mapajiesenumnes,.
[TocTpoeHue ceueHumit

https://Monypoku.pdh

https://Monypoku.pd

https://Monypoku.pdh

11

12

KonTtponrhas padota o teme «IIpsimbie u
MJIOCKOCTH B pocTpaHcTe. [lapannenbHoCTh
MPSIMBIX U TIJIOCKOCTEN»

[lepnieH UKy ASIPHOCTD NPSIMOU U TJIOCKOCTH
MEPIEHAMKYJISIPHBIE TPSIMBIE B IIPOCTPAHCTBE

https://Monypoku.pd

https://Monypoku.pd

13

14

15

[IpsimMbIe mapannenbHble U NEPIEHAUKYIISIPHBIE K
IJIOCKOCTH

[Ipu3Hak nepnesauKyJISIPHOCTH MPSIMOU U
IIJIOCKOCTH

Teopema o npsAMON NEPHEHAUKYIIIPHON
IIJIOCKOCTH

https://Monypoku.pd
https://Monypoku.pd

https://Monypoku.pd

16

17

[lepnenanKyIsip ¥ HAKJIIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTHU, PACCTOSIHUE OT MPAMOM 10
IJIOCKOCTH

[lepnieHaUKyISp M HAKIOHHBIE: PACCTOSTHUE OT
TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10
IJIOCKOCTH

https://Monypoku.pdh

https://monypoku.pd

18

19

VYTIbl B IPOCTPAHCTBE: YOI MEXKAY MPSIMON U
IIJIOCKOCTBIO

JIByrpaHHBIN yroJl, TUHEWHBIN YIOJl JBYTPAHHOTO
yria

https://monypoku.pd

https://Monypoku.pd




20
21

IleprieHIMKyISAPHOCTD TUIOCKOCTEN: ITPU3HAK
IIEPIIEHIUKYJISIPHOCTH JIBYX IJIOCKOCTEN

Teopema 0 TpEX NEPICHAUKYIIAPAX

https://Monypoku.pd
https://Monypoku.pd

22

23

24

25

KonTponbhas pabota no temam
«llepnenuKyIApHOCTD MPSAMBIX U IIJIOCKOCTEN» U
«YTabl MEXKIY NPSMBIMU U TUIOCKOCTSMI)

IToHATHE MHOTOIPaHHUKA, OCHOBHBIE DJIEMEHTBI
MHOI'OTPAaHHHUKA, BBIITYKJIBIC U HEBBIITYKIIbIE
MHOI'OTPaHHUKY; pa3BEPTKA MHOTOIPAHHUKA.
IIpu3ma: N-yrospHas Npu3Ma; rpaHd U OCHOBAHUS
MPU3MBI; IPsIMasi ¥ HAKJIOHHAs PU3Mbl; OOKOBas
Y TIOJIHAS IOBEPXHOCTH ITPU3MBI

[Tapannenenunen, NpsMOYTOJIbHBIN
napasuiesienunes u ero cporicrna. Ilupamuna: n-
yroJbHasi MTUpaMuaa, TPaHu U OCHOBaHUE
nupamMubl; 00KOBas U MOJIHAS TOBEPXHOCTh
MMpaMU/Ibl; IPAaBUIIbHAS U yCEUEHHAS MUpaMUIa

[IpaBuibHBIE MHOTOTPAHHUKH: TTOHSITHE
MIPaBHJIBHOTO MHOTOTpaHHUKA; ITpaBUIIbHAS
Mpr3Ma U IpaBUJIbHAS TUPaMU/Ia; MpaBUIbHAS
TpEeyrojbHas MUpaMuaa U IPaBUIBLHBINA TETpadap;
ky0. [IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHMKAX: OKTA3Ip, AOJIEKa’Ap U
MKOCadIp

https://monypoku.pd

https://monypoku.pd

https://Monypoku.pdh

https://Monypoku.pd

26

CummMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENBHO TOYKH, MPSIMOM, TNIOCKOCTH.
DneMEeHThl CHMMETPHUH B IMPAMUJIAX,
rapasulesIenune ax, NpaBUiIbHbIX
MHOTI'OTPaHHMKAaX. BIYUCIIEHNE 2JIEMEHTOB
MHOTOTPaHHUKOB: péOpa, TUaroHaju, yribl

https://Monypoku.pd

27

[Tnomaas 60KOBOI MOBEPXHOCTH U MOJTHOMN
TTOBEPXHOCTH MPSAMOUN MPU3MBI, TJIOIIAb
OCHOBaHMi1, TeopemMa 0 OOKOBOI MOBEPXHOCTU
npsiMoil pusMel. [1momans 60KOBOI MOBEPXHOCTH
Y IIOBEPXHOCTH MPABUIILHOW MUPAMHUJIbI, TEOpEMA
O IJIOLIaAu OOKOBOM MOBEPXHOCTH YCEUEHHOM
MTUPAMHU/IBI

https://monypoku.pd

28
29

KonTponbHas padoTa 1o teme « MHOMOTpaHHUKH
ITousite 00 00BEME

https://Monypoku.pd
https://Monypoku.pd

30
31

O06bEM nUpaMuIbI
O0BEM TUpaMHuIBI

https://mMonypoku.pd
https://Monypoku.pd

32
33

O06bEM npU3MBI
HroroBast KOHTpoOJIbHAS paboTa

e

https://Monypoku.pdh
https://Monypoku.pd




[ToBTOpEeHME, 0600IICHNE CHCTeMATH3AITUS
3HaHUU. BelunciieHne yrioB: Mexay

34  CKpemMBarOUMMHUCS MPSIMBIMU, MEXTY IPSIMOU U 1 https://Mmouypoku.pd
MJIOCKOCTHIO, IBYTPAHHBIX YTJIOB, YTIIOB MEXIY
IUIOCKOCTSIMH
No Koua- Bo3mo:xkHOCTH
3 Tema ypoka BO HCII0JIL30BAHUSA
n/n
yacoB 0P
11 kaacc (I'eomeTpus) 34
1 Cdepa u map: meHTp, paanyc, IMaMeTp; TUIOIIaIb 1 hitps://monypoxi.pd
MMOBEPXHOCTHU CPepsI
9 B3anmnoe pacnonoxenue cepsl U IMI0CKOCTH; 1 hitps://monypoki.pd
KacaTeJbHas IIOCKOCTh K cdepe; miomnaasb chepbl
3 N3obpaxkenue cdepsl, 1apa Ha MIOCKOCTH. 1 https://monypoku.pd
CeueHus mapa
HunmuHapruyeckast MOBEPXHOCTh, 00pa3yrolme
4  OUIMHAPUYECKON MOBEPXHOCTH, OCh 1 https://Mmonypoku.pd
AJIAHIPUYSCKON ITOBEPXHOCTH
Hunmuuaap: ocHOBaHMS U OOKOBas IOBEPXHOCTD,
5  o0Opasyromas ¥ 0Ch; TUIOIIAIb OOKOBOW U MOJTHOM 1 https://Mmonypoku.pd
MTOBEPXHOCTH
N3o0paskeHre MUIMHIAPA HA TFIOCKOCTH.
5 Pa3BépTka nununmapa. Ceqe}im{ UUJIMHIPA 1 hitps://MoHypOKH.pd
(TIOCKOCTRI0, MapAJIICILHON TN
MePIEHANKYJISIPHON OCH ITUTUHAPA)
Konnueckasi TOBEpXHOCTh, 00pa3yIoIIne
7/  KOHHMYECKOH NMOBEPXHOCTH, OCh M BEPIIIMHA 1 https://Mmonypoku.pd
KOHUYECKOHN MTOBEPXHOCTH
8 Konyc: ocHoBanue u BEpLINHA, 0v6pa3y10maﬂ " 1 hitps://monypoki.pd
OCb; TIJIOIIA/Ih OOKOBOM M MOJIHOM IMTOBEPXHOCTH
9 VYceuéHHblll KOHYC: 00pa3yIoIIie U BhICOTA; 1 hitps://Monypoku.pd
OCHOBaHMS M 0OKOBas TOBEPXHOCTh
N3o0pakenne koHyca Ha TIockocTh. Pa3BépTka
10 KoHyca. Ceqezmﬂ KOHYyca (ITOCKOCTBIO, 1 https://Monypoxu.pd
rapajuieIbHOM OCHOBAHUIO, M TNIOCKOCTBIO,
IIPOXOJISIIIEH YEPE3 BEPILHHY)
11  KomOuHaius Tea BpalleHuss U MHOTOTPAaHHUKOB 1  https://Mmonypoku.pd
MHoTrOorpaHHHK, OTIUCAHHBIN 0KOJIO chepsl; cdepa,
12  BmMcaHHas B MHOTOTPAHHUK HJIA B TEJIO 1  https://mouypoxu.pd
BpaICHUS
13 ITonsarue 06 06éMme. OCHOBHBIE CBOMCTBA 1 hitps://monypoki.pd

00BEMOB TEN




14  OOBEM uIMHIpa, KOHyCa 1  https://Monypoku.pd

15 OO0BEéM mapa u mwiomaas chepsl 1  https://Mmonypoku.pd
[Tono6Onbie Tena B mpocTpancTBe. COOTHOILICHUS

16 MeXmay IUIONIAIsIMH MOBEPXHOCTEH, 00bEMaMu 1 https://Mmouypoxu.pd
MOJIOOHBIX TE

17 I;Zggfg;ﬁffeﬂ?m no TeMam «Tena BpareHus» 1 hitps://monypoki.pd

18 BekTop Ha IUIOCKOCTH M B IPOCTPAHCTBE 1  https://Monypoku.pd

19 CnoxeHue U BbIUUTAHHUE BEKTOPOB 1  https://Mmonypoku.pd

20 YMHOXXEHHE BEKTOpa Ha YHCJIO 1  https://Monypoku.pd

21 PasnoxeHne BekTopa 1o TpéM HEKOMITJIaHAPHBIM 1 hitps://monypoki.pd
BekTopaM. [IpaBuio napamwienenuneaa

29 Pemenue 3a7124, CBA3AHHBIX C NPHMEHEHHEM 1 hitps://monypoxi.pd
MIpaBUJI ICUCTBHUI C BEKTOPAMH
[IpsiMoyrosibHas cUCTeMa KOOPJUHAT B

23 mpoctpadcTBe. KoopauHatel BeKTopa. 1 https://Monypoku.pd
[IpocTeiimme 3a1a4n B KOOpAUHATAX

24 VYron mexay BekTopamu. CkasipHoe 1 hitps://monypoki.pd
MIPOU3BEICHHUE BEKTOPOB

o5 Brraucnenue yriioB Mexay NpsSMbIMU U 1 hitps://monypoxi.pd
MJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIA METO IIPU PELICHUU 1 hitps://Monypoxi.pd
T€OMETPUYECKUX 3a]1a4

97 KontposnbHas padorta o reme «Bektopsl u 1 https://momnypoku.pd
KOOPJIMHATHI B IPOCTPAHCTBE
IToBTOpeHue, 0600IICHHE U CUCTEMATH3AIIHS

28 3uanui. OcHOBHBIE PUTYPBI, (HAKTHI, TEOPEMBI 1  https://Mmouypoxu.pd
Kypca TUIaHUMETPUU
IToBTOpEeHue, 06001IeHHE U CUCTEMATU3AIIUS

29  3uanuil. OcHOBHBIE PUTYPBI, (HAKThI, TEOPEMBI 1  https://Mmouypoxu.pd
Kypca TUIaHUMETPUU
IToBTOpEeHue, 06001IeHHE U CUCTEMATU3AIIUS

30 3HaHui. 3aga4M TUIAHUMETPUU U METOJIbI UX 1  https://Mmonypoku.pd
perIcHus
IToBTOpEeHue, 0000IIEHHE i CHCTEMATH3AIIHS

31 3HaHui. 3aga4M TUTAHUMETPUU U METOJIbI X 1  https://Mmouypoxu.pd
perieHus
IToBTOpeHue, 06001IeHNE U CUCTEMATU3AIIUS

32  3uanui. OcHOBHBIE PUTYPBI, (hAKTHI, TEOPEMBI 1  https://Mmouypoxu.pd
Kypca CTepEOMETPHH

33 Uroromas KOHTpOJIbHAs paboTa 1  https://Mmonypoku.pd

34 [ToBTOpEeHME, 060OIICHNE U CHCTEMATU3AITHS 1 hitps://monypoki.pd

3HAHUM




No Kou- Bo3moxkHOCTH
I /;1 Tema ypoka BO HCI0JIb30BaAHMS
4acoB 20P
10 kaacc (BeposiTHOCTh M CTATHCTHKA) 34
1 [IpencraBnenre TaHHBIX C TTOMOIIBIO TAOIUIT U 1 hitps://monypoxi.pd
JTarpaMm
Cpennee apudmerrnyeckoe, MearaHa, HauOOJIbIIIEE
2 W HauMEHbIIIEE 3HAUYCHMS, pa3Max, JUCIIEPCH, 1  https://Mmonypoku.pd
CTaHapTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB
Cpennee apudmernyeckoe, MearaHa, HauOOJIbIIIEE
3 ¥ HauMEHbIIIee 3HAYCHUS, pa3Max, JTUCIIePCHsl, 1 https://Mmonypoku.pd
CTaHJApPTHOE OTKJIOHEHUE YMCIOBBIX HAOOPOB
Cpenuee apudmerrnyeckoe, MeiraHa, HauOOJIbIIIEe
4 Y HauMeHbIlIee 3HAYEHUS, pa3Max, IUCIepCHs, 1  https://Monypoku.pd
CTaHapTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB
5 CyJaitHble SKCIIEpUMEHTHI (OIIBITHI) U CITyJaiiHbIe 1 hitps://monypoki.pd
COOBITHS. DJIeMEHTapHbIe COOBITHUS (MCXOIbI)
BepostHocTh cityuaiiHoro coObITHsl. BeposTHoCcTH
6  CcOOBITHIA B OIBITAX C PABHOBO3MOXXHBIMHU 1 https://Mmonypoku.pd
AJIEMEHTAPHBIMU COOBITHUSIMHU
7 BeposiTHOCTB citydaitHOro coobiTus. [Ipaktnueckas 1 hitps://Monypoxi.pd
pabota
Omnepanuu Hal COOBITUSIMU: TIEPECCUCHHE,
8 oObenuHEHUE COOBITHM, MPOTHUBOIIOI0KHBIC 1 https://Monypoku.pd
coObITHd. /{narpammel Ditiiepa
Omneparu Hax COOBITUAMH: TIEPECCUCHUE,
9 oOwbeauHeHHE COOBITHIA, TPOTUBOMOIOKHBIC 1  https://mounypoxku.pd
coObITHs. Jnarpammel Ditnepa
10 ®opwmyna ciioKeHHUs] BEPOSITHOCTEN 1  https://Mmouypoku.pd
11 YcioBHas BEPOATHOCT. yMH(B)KCHI/Ie 1 https://monypoku.pd
BEPOSTHOCTEH. /[epeBo caydaifHOro SKCIepuMeHTa
12 YcnoBHas BeIV)OHTHOCTB. YMH(3>KCHHC 1 hitps://Monypoku.pd
BEpOSATHOCTEH. JIepeBo CydaliHOTO AKCIIEpPUMEHTA
13 YcnoBHas BGIBOS[THOCTL. YMH(U))KGHI/IG 1 hitps://Monypoxi.pd
BEPOSTHOCTEH. [[epeBo caydaifHOro sKCIepuMeHTa
14 ®opmysa moJHONU BEPOATHOCTH 1  https://Monypoku.pd
15 ®opMya 1ojgHON BEPOSITHOCTH 1  https://Monypoku.pd
16 dopmyna oaHoN BepoaTHOCTU. HezaBucumble 1 hitps://Momypoxu.pd
COOBITHS
17 KontpoisbHas pabora 1  https://Monypoku.pd
18 KomOnHaTOpHOE MPaBUIIO YMHOKECHUS 1  https://Monypoku.pd




19

[TepecTanoBku 1 (hakTOpHa

1  https://Monypoku.pd

20  Ywucno coueraHuit 1  https://Mmonypoku.pd
Tpeyronbauk [Tackans. @opmyna dunoma
21 ; .
HeloTona 1  https://Mmonypoku.pd
bunapHbIi CitydaliHbIN ONIBIT (MCTIBITAHHUE), YCIIEX U
22 Heypnaua. HesaBucumeble ucnbitanus. Cepus 1  https://Mmouypoku.pd
HE3aBUCUMBIX HCITBITAHUH JI0 TIEPBOTO ycIiexa
23  Cepus HE3aBUCHUMBIX UCIIBITaHUH bepHyum 1  https://Monypoku.pd
Cepust He3aBUCHUMBIX UCTIbITaHUM. [IpakTHaeckas
24 P P 1 https://mouypoxu.pd
paboTa ¢ UCIOJIBb30BAaHUEM DICKTPOHHBIX TAOJIHII
25 CriyvaitHas BeJIMYHHA 1  https://Monypoku.pd
Pacnipenenenue BepositHocTel. J{narpamma
26 el P Jlnarp 1 https://mMmouypoxu.pd
pacrpeeneHus
27 CyMMa ¥ IpOU3BEICHHE CIIyYalHbBIX BEIUIHH 1  https://Mounypoku.pd
28 CyMMma ¥ IpOU3BEJICHHUE CIIyYalHbIX BEIUINH 1  https://Mmonypoku.pd
[IpuMepsl pactipeiesieHni, B TOM YUCIIE
29 PHMEPBI paciipel ’ 1 https://Mmonypoku.pd
T€OMETPUYECKOE U OMHOMHAJIBHOE
[IpuMepsl pactipeiesieHni, B TOM YUCIIE
30 | PHMCPRI pacliped ’ 1 https://mMmouypoxu.pd
reOMETPUYECKOe U OMHOMHAIHLHOE
[ToBTOpEeHue, 0000IIeHNE U CUCTEMATH3AITHS
31 P ’ H H 1 https://mounypoxu.pd
3HAHUU
[ToBTOpEeHue, 00001IeHHE U CUCTEMATH3a
32 P ’ H HHst 1 https://Mmonypoku.pd
3HAHHU
33 HroroBast KOHTpOJIbHAs paboTa 1  https://Mmonypoku.pd
[ToBTOpEeHue, 06001IeHNE U CUCTEMAaTHU3a
34 P ’ H st 1 https://Mmonypoku.pd
3HAHHU
No Kou- Bo3moxkHOCTD
I /;[ Tema ypoka BO HCI0JIb30BAHUA
4acoB 0P
11 ksacc (BeposITHOCTh M CTATHCTHKA) 34
[ToBTOpEeHue, 0600I1IeHHEe, CUCTEMATH3AIUS
3HaHu. Ciy4aiiHbIE OIBITHI M BEPOSTHOCTH
1 . y 9 P 1  https://Mmouypoxku.pd
Ciy4aitHbIX coObITHI. Cepuu HE3aBHCHMBIX
HCIIBITAHU N
[ToBTOpEeHue, 0000IIEHNEe, CHCTEMATH3AIUS
1314078 ai
o  3Hamni Cnyu HHBIE OTILITBI M BEPOATHOCTH 1 hitps://monypoki.pd
ciry4daitHbIX coObITHI. Cepun HE3aBHCUMBIX
HCIIBITAHU N
IT aTh3a
3 OBTOpEHHE, 0000IICHUE, CHCTEMAaTH3 AL 1 hitps://monypoki.pd

3HaHui. Ciiy4aiiHbI€ ONBITH U BEPOSTHOCTHU




Clly4aiiHbIX coObITHI. Cepun HE3aBUCUMBIX
VCTIBITAHUN

[ToBTOpEeHue, 0600IIeHNEe, CUCTEMATH3AITUS
3HaHuH. CiyyaliHbIe OTIBITHI U BEPOSITHOCTH

4 . - 1  https://Monypoxku.
ciy4yaitHeIX coObITHIl. Cepun HE3aBUCUMBIX p YPOKH.D®
WCTIBITAHUI
[Tpumeps! TpUMEHEHUST MAaTEeMaTHIECKOTO

5 PHMEPRI 1P 1  https://Mmonypoku.pd
OKHMJIaHUS (CTpaxoBaHUE, JIOTEpes )

MatemaTnueckoe 0XKHIaHue CYyMMBI CITy9aiiHbIX

6 A y y 1 https://Mmouypoxu.pdh
BEJIMYHH
MatemaTndeckoe OKuaHue TEOMETPUIECKOTO U

7 A OMETP 1 https://Mmouypoxu.pd
OMHOMHUAIBHOTO pacIpeeTIeHII
MaTemMaTudeckoe OKHJaHuEe TEOMETPUIECKOTO U

8 A OMETP 1 https://Mmonypoku.pd
OMHOMUATILHOTO pacipeaeIeHun

9  Jlucnepcus U CTaHAAPTHOE OTKIOHEHHE 1  https://Monypoku.pd

10 JImcmepcus U CTaHIAPTHOE OTKIOHCHUE 1  https://Mouypoku.pd

UCIIEPCUH TE€OMETPUUECKOTO U OMHOMHUATBHOTO

11 A P P 1  https://Monypoku.pd
pacrpeeneHus
[IpakTrueckas paboTa ¢ UCIIOIb30BAHUEM

12 P P 1  https://Mmonypoku.pd
AJIEKTPOHHBIX TAOJIHIT
3akoH OobIIMX yKcell. BoiOopouyHbIl METO

13 N p A 1 https://mMmouypoxu.pd
UCCJIEIOBAHUM
3akoH 0oJbIIMX ynces. BeIOOpouHbIi MeTO

14 " p A 1  https://Mmouypoxu.pd
WCCJICTOBAHHM
[IpakTrueckasi paboTa ¢ UCIIOJIb30BAHUEM

15 P P 1  https://Mmonypoku.pd
AIIEKTPOHHBIX TAOJIHII

16 HroroBast KOHTpOIBHAS paboTa 1  https://Mmonypoku.pd
[Ipumepsl HEMTPEPHIBHBIX CITyYaHBIX BEJIMYMH.

17 ®yHKuMs MIOTHOCTU pacrpeeIcHusl. 1  https://Mmonypoku.pd
PaBHOMEpHOE pacnpenesieHUe U €ro CBOMCTBA
[Ipumepsl HEMTPEPHIBHBIX CITyYaHBIX BEJIMYMH.

18 ®yHKIMS TUIOTHOCTH paclpeeIcHusI. 1 https://Mmonypoku.pd
PaBHOMEpPHOE pacIpeiesIeHUe U €ro CBOKMCTBA
3amauu, IpPUBOIAIINE K HOPMATBHOMY

19 pacnpenenenuro. OyHKIMS TIOTHOCTA U CBOMCTBA 1  https://Mmonypoku.pd
HOPMAJIBHOTO pacipeeIcHuUs
[IpakTrueckasi paboTa ¢ UCIIOIH30BAHUEM

20 P P 1  https://Mmonypoku.pd
AJIIEKTPOHHBIX TAOJIHII
[ToBTOpeHuEe, 0600IICHNE U CUCTEMATH3AITHS

21 P ’ H H 1  https://monypoku.pd
3HaHui. OnucarenbHas CTaTUCTAKA
[ToBTOpEHue, 0600IIEHNE U CHCTEMATU3AIIUS

22 p ’ H H 1  https://mouypoxu.pd

3HaHui. OnHcarenbHas CTaTUCTHKA




23

24

[ToBTOpenue, 00001IEHNE U CUCTEMATH3AIUS
3HaHUU. OMNBITHI C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

[ToBTOpEHUE, 0000IIEHNE U CUCTEMATH3aIIUS

3HaHUM. OTBITHI C PaBHOBO3MOKHBIMH
QJICMCHTAPHBIMU COOBITHSIMH

https://monypoku.pd

https://Monypoku.pdh

25

[ToBTOpEHUE, 0000IIEHNE U CHCTEMATU3AIUS
3HaHMI. Beruuciaenue BepoaTHOCTEN COOBITHI C
npuMeHeHneM GopMyI1 U TpaduIecKuX METOI0B
(koopauHaTHas npsMas, AepeBo, JuarpaMma
Diinepa)

https://monypoku.pd

26

[ToBTOpEHUE, 0000IIEHNE U CUCTEMATU3AIUS
3HaHWI. Beruuciaenue BepoaTHOCTEN COOBITHI C
npuMeHeHueM (Gopmys U rpaduyecKux METOI0B
(koopauHaTHas npsiMasi, 1EpEBO, AMarpamma
Ditnepa)

https://Monypoku.pdh

27

28

29

[ToBTOpEeHue, 006001IeHNE U CUCTEMATU3AITHS
3HaHWI. Beruuciaenue BepoaTHOCTEN COOBITHIA C
npuMeHeHueM GopMy U rpapuuecKux METO0B
(koopuHaTHAs MIpsiMasi, 1EPEeBO, TUarpaMmma
Diinepa)

[ToBTOpEeHue, 00001IeHNE U CUCTEMATH3AITHS
3HaHWH. Beruuciaenne BeposSTHOCTENH COOBITHH C
npuMeHeHueM Gopmys U rpadhuyecKuxX METOI0B
(koopauHaTHAs TIpsiMasi, IEPEBO, AMarpamma
Ditniepa)

[ToBTOpEeHue, 0000IIEHNE U CHCTEMATH3aITHS
3HaHui. Cily4yaliHble BETMYUHBI U paclpeIeSICHHs

https://Monypoku.pd

https://Monypoku.pd

https://Monypoku.pd

30

31

[ToBTOpEHuUe, 0600IIEHNE U CUCTEMATU3AIUS
3HaHuM. CilyqaliHpl€ BETMYMHBI U PACTIPENEIICHUS

[ToBTOpEeHue, 0000IIEHNE U CHCTEMAaTHU3aITHS
3HaHUU. MaremaTnuecKkoe 0KUIaHUE CIy4anHOU
BEJIMYUHBI

https://Monypoku.pd

https://Monypoku.pd

32

[ToBTOpEHue, 0600IIEHNE U CUCTEMAaTU3aIUS
3HaHUU. MaTeMaTuyecKkoe O)KUIAHUE CITyYaliHON
BEJIMYUHEI

https://Monypoku.pdh

33
34

HTorosas KOHTpoJIbHAs paboTa

[ToBTOpEeHUEe, 0000IIEHNE H CHCTEMATH3aITNS
3HAHUM

https://Monypoku.pdh
https://Monypoku.pdh




B denepanbHbIX M pErHOHANBHBIX MPOLEIYypax OLEHKH KauyecTBa OOpa3oBaHUs
UCIIOJIb3YeTCsl MepedyeHb (KoAu(PHUKATOp) pachpeneseHHbIX MO KiaccaMm IMPOBEPSIEMBIX
TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPETHETO
oO01ero 00pa3oBaHus ¥ 3JIEMEHTOB COJIEPKAHUS TI0 MATEMATHKE.

IIposepsiembie mpeboganus K pe3yibmamam 0C80eHUs OCHOBHOU 00pA308aAMENbHOU

npoepammsl (10 knacc)

Kon [IpoBepsieMble  MpEeAMETHBIE  PE3yJNbTATBl  OCBOCHUS  OCHOBHOM
pOBEPSIEMOTro | 00pa30BaTEIHLHON IPOrPaMMBI CPEAHETO 0OIEro 00pa30BaHMUS
pe3yJsibTara
1 Uwncna ¥ BEIYUCIICHHUS
1.1 OnepupoBaTh MOHATUSIMHU: PAIMOHAIBHOE U JICUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsS U JIECATUYHAS APOOb, MPOIICHTHI
1.2 BeimomHIT  apudMeTHYECKHe OIepalid ¢ pPalWoOHATBHBIMH U
JEHCTBUTEIBLHBIMH YHCIIAMU
1.3 BeITTONTHATE  MPUOMMKEHHBIE  BBIYUCIICHHS, HCIIONB3YS  IpaBHIIA
OKpYTJICHHSI, IeTaTh MPUKUAKY U OLICHKY Pe3yJbTaTa BRIYMCICHUIN
1.4 OmnepupoBath MOHSATUSMU: CTEMIEHD C IIEJIBIM MTOKa3aTeNieM, CTaH1apTHas
dbopma 3anucu IeWCTBUTEIBHOTO YKCIIa, KOPEHb HATYypaIbHOUN CTENCHHU;
MCITOJIB30BATh MOJIXOIAILYI0 (OpMY 3alUCU JEHCTBUTEIBHBIX YUCEI IS
pelIeHUs] TPAKTUYECKUX 33714 U NMPEACTABICHUS TaHHBIX
1.5 OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIHLHOTO
yIJla; HMCIOJb30BaTh 3alMCh MPOU3BOJIBHOTO yrIiia 4Yepe3 oOpaTHBIC
TPUTOHOMETPHYCCKHE QYHKITUN
2 YpaBHEHUsI U HEPABEHCTBA
2.1 OmneprpoBaTh NOHATUSAMHU: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJI0E,
paroHaIbHOE, HppaIMOHATIFHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE
2.2 BoimonHsaTh  TipeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUU W
peniaTh TPUrOHOMETPUYECKUE YPaBHEHUS
2.3 BbINonHATH npeoOpa3zoBaHus LETIBIX, palMOHATIbHBIX u
UPpAMOHATBHBIX BBIPAKCHUH M pEIIaTh OCHOBHBIC THIBI IICJIBIX,
paIMOHANBHBIX M HPPAITMOHAIBHBIX YPAaBHCHHUN W HEPABEHCTB
2.4 [IpuMeHsATh ypaBHEHUS W HEPABEHCTBA JJIA PCIICHUS MAaTeMaTHYCCKUX
3aJ1a4 ¥ 3a/1a4 U3 Pa3IudyHbIX 00J1aCTel HAYKU U pealbHON KU3HU
2.5 MonenvupoBaTh peasibHbIE CUTYyallMM Ha SI3bIKE alreOpbl, COCTaBISATH
BBIPKEHMUSI, YDABHEHHUSI, HEPABEHCTBA 10 YCJIOBUIO 3a]]a4H, NCCIICIOBAThH
MOCTPOEHHBIE MOJIEJIH C UCTIOIH30BAHMEM alllapaTa ajareopsl
3 @DyHKIMYU U TpaduKu
3.1 OnepupoBath TOHATHSAMHU: (QYHKIHS, CHOCOOBI 3amaHus (GyHKIIUH,
00JacTh OMpeNeieHUus] U MHOXXECTBO 3HA4eHWl ¢QyHKUUU, Tpaduk
GbyHKLIMH, B3aUMHO 00paTHble QYHKIMH
3.2 OnepupoBaTth MOHATHUSAMHU: YETHOCTh M HEUYETHOCTh (PYHKUMHU, HYJIU
GYHKIMH, TPOMEKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonp3oBath rpaduku GyHKIMMA 151 pEeIISHUs] YpaBHEHUI




3.4

Crpoutb u uyMTaTh rpaduKd JTUHEHHOW (QYHKIUHU, KBaIpaTUUYHON
GbyHKIMH, CTENIEHHON (QYHKIMHU C LEIbIM MMOKa3aTeJIeM

3.5

Hcnonp3oBarh rpaduku (pyHKUMNA A1 UCCIENOBaHMUS IPOLECCOB U
3aBUCUMOCTEN NP PEIICHUH 33Ja4 U3 APYrHMX YYEOHBIX MPEAMETOB U
peaibHOM  KHM3HHU, BBIpaXaTb (OPMYyJaMHU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU

Hauana MaTeMaTHuecKoro aHajimsa

4.1

OHCpHpOBaTB MNOHATHUAMMU: II0CJICAOBATCIILHOCTD, apH(i)MeTI/I‘{eCKaSI 141
IrcoMCTPHUUICCKAsdA IIPpOrpCCCuu

4.2

OnepupoBaTh MOHATUSMU: OECKOHEYHO YOBIBArOIIas reoMeTpuueckas
nporpeccusi, cymMma O€CKOHEUYHO YyOBIBAIOIIEH TreoMEeTpUYeCKOn
IPOrpeCcCcHUu

4.3

3agaBaTh MMOCIIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU

4.4

Hcnonb30BaTh CBOWCTBA MOCHENOBATEIBHOCTEM W MPOTPECCUM A
pelIeHrs peajbHbIX 3aJ1a4 TPUKJIAIHOTO XapakTepa

MHoxXecTBa 1 JIOTHKA

5.1

OHGpI/IpOBaTB MMOHATHUAMMA: MHOXKCCTBO, OIICPAIIMK HaJl MHOKCCTBAMU

5.2

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBINM armapar Jisi ONUCAHUS
pealbHBIX MIPOLIECCOB W SIBJICHUM, NMPU PEUICHUWU 3ajad U3 JPYTHUx
y4eOHBIX NMPEAMETOB

5.3

OnepupoBaTh MOHATUSAMU: ONpPENENIEHUE, TEopeMa, CIIEJCTBHE,
JI0Ka3aTeJIbCTBO

Teopust BEpOSTHOCTEM 1 CTATUCTHKA

6.1

Yurtarh U CTPOUTH TAOJIUIIBI U JUATPAMMBI

6.2

OnepupoBaTh TMOHATUSIMH: CpelHee apudmeTrdeckoe, MeauaHa,
HauOoJIbIlIee, HAMMEHbBIIEe 3HAYCHHE, pa3Max MacChBa YHUCIOBBIX
JTAHHBIX

6.3

OnepupoBaTh TMOHSATUSMU: CIyYaWHBIA OKCIEPUMEHT (OMBIT) U
CIydyaiiHO€ COOBITHE, AJIEMEHTApHOE COOBITHE (PIEMEHTApPHBIN HCXO.N)
CIIy4ailHOTO  OTBITAa, HAXOAUTh  BEPOSATHOCTH B  OMBITaX C
PaBHOBO3MOYKHBIMH CITy9alHBIMUA COOBITHUSIMHU, HAXOAUTh M CPAaBHUBATH
BEPOSITHOCTH COOBITHH B M3YUEHHBIX CIYYalHBIX KCIIEPUMEHTAX

6.4

Haxonute u QopMynnpoBaTh COOBITHA: MepeceyeHue U 0ObEeIUHEHUE
JAHHBIX COOBITHH, COOBITHE, IMPOTHBOIOJIOKHOE TaHHOMY COOBITHIO;
MOJIb30BAThCS  JUarpaMMmamu  Oujepa u  QOpMyJIOH  CIOXKEHUS
BEPOSTHOCTEW MPU PEUICHUHU 3a1a4

6.5

OHepI/IpOBaTB IMOHATHUAMU: YCIOBHAasA BCPOATHOCTb, HC3aBHCHUMBLIC
CO6BITI/I$I; HaxXOoInUTb BCPOATHOCTHU C IMOMOLIBIO IIPpaBHUJIa YMHOXCHUA, C
IIOMOIIBIO JCPCBA cnyqaﬁHoro OIIbITa

6.6

[TpuMeHsATh KOMOMHATOPHOE MPABUIJIO YMHOXKEHHSI IPU PEIICHUH 3a1a4

6.7

OnepupoBaTh NOHATUSIMU: UCITBITAHUE, HE3aBUCUMBIE UCTIBITAHUS, CEPUS
UCIIBITAHUM, yCIIEX U HeyJlaya; HaXOJIUTh BEPOSITHOCTH COOBITHI B CEpUU
HE3aBUCHUMBIX MCIIBITAHUHN JI0 MEPBOTO YyCMeXa, HAXOJIUTh BEPOATHOCTHU
COOBITHI B cepuH UCTIbITAaHUN bepHyum

6.8

OnepupoBaTh TMOHATHAMU: CllydailHas BEJIIMYMHA, paCIpeeTIeHue
BEPOSITHOCTEM, MarpaMMa pacrpeeacHus




['eomeTpust

7.1

OHCpI/IpOBaTB MOHATHUAMM: TOYKA, IIPAMaAsd, IJIIOCKOCTDH

7.2

[IprMEHATh aKCUOMBI CTEPEOMETPUU U CIIEICTBUSA U3 HUX MPU PELICHUN
reOMETPUYECKUX 3a1a4

7.3

OnepupoBaTh MOHATUAMM: MAPAJIICTBHOCTE U MEPHEHIUKYJISIPHOCTD
MPSMBIX U IJIOCKOCTEN

7.4

KnaccuduimpoBats B3aiMHOE paclooKeHUE MPSIMBIX U MIJIOCKOCTEH B
POCTPAHCTBE

7.5

OnepupoBath MOHATUAMMU: IBYTPAHHBINA yTOJ, TPaHU ABYTPAHHOTO YIJa,
pedpo IBYTpaHHOTIO yIJia, TMHEHHBIN yToJ1 IBYTPaHHOTO yTJia, TpaayCcHast
Mepa JIBYTPaHHOTO yrJia

7.6

OHepI/IPOBaTB MOHATHUAMU. MHOI'OTpPAaHHUK, BBIHYKHBIﬁ u HCBBIHYKHBIﬁ
MHOI'OI'PaHHHUK, 3JICMCHTBI MHOT'OI'PAHHHKA, HpaBHHBHBIﬁ MHOI'OI'PaHHHUK

7.7

Pacmo3naBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (ITMpamuja, Mpu3Ma,
PSIMOYTOJIbHBIN Mapajuiesienunes, Kyo)

7.8

KnaccudunmpoBatb  MHOTOTpaHHUKH, BbIOMpas OCHOBaHUA IS
kiaccuukanuyu  (BBIMYKJIbIE W HEBBITYKJIbIE  MHOTOTPaHHUKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TIPSIMbIE W HAKJIOHHBIE TPU3MBI,
napaJuIe/ICITUIIC IbI)

7.9

OHGpI/IpOBaTB IIOHATHUAMM: CCKYyIIasa IINTOCKOCTB, CCUCHHC
MHOI'OI'PaHHHUKOB

7.10

OOBSICHATP NPUHIUIBI TMOCTPOCHHUSI CEUYEHHA MHOTOTPaHHUKOB,
UCIIOJIb3YsI METOJI CIIEI0B

7.11

CtpouTh ceY€HUS MHOTOIPAHHMKOB METOJOM CJIEJIOB, BBIMOJIHATh
(BBIHOCHBIE) MIJIOCKUE YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (DUTYD:
BHU/I CBEPXY, COOKY, CHU3Y

7.12

PemaTe 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3iam
WA QIropuTMaM, NPUMEHSS U3BECTHBIE AHAIUTUYECKUE METOIbI IIPU
pELICHUM CTAaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 HA BBIYKMCIICHUE
paCCTOSTHUM MEXAY ABYMSI TOUKAMH, OT TOYKH JI0 NPSIMOM, OT TOUKH IO
IJIOCKOCTH, MEXKTY CKPELIMBAIOIIMMUCS MPSIMBbIMU

7.13

PermaTe 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEJIMYMH 10 0Opa3Lam
WM aJrOpUTMAaM, IIPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOABI MPH
pPELIEHNH CTAaHJAPTHBIX MAaTEMATHYECKHX 3a7a4 HAa BBIYHCIICHHE YTJIOB
ME¥XKy CKpPEIIUBAOIIUMUCS MPSAMBIMH, MEXAY MPSIMON M MIOCKOCTHIO,
MEKy IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB

7.14

Beraucisate 00BEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpuzma, TpamMuza) C  TpUMEHEHHEeM  (OpMyJ,  BBIUUCIATH
COOTHOIICHHSI MEXKTy TUTOIIA/ISIMH MIOBEPXHOCTEH, 00BhEMaMU MTOT00HBIX
MHOTOTPaHHHUKOB

7.15

OnepupoBaTh MOHATUSMU: CUMMETPUSL B MPOCTPAHCTBE, LIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH, IEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPBI

7.16

N3Bnekath, npeoOpa3oBbIBATH M HMHTEPIPETUPOBATH MH(MOPMAIUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEe/ICTABICHHYIO Ha
4epTeKax U pUCYHKaX

7.17

[TpumeHnsTh reoMeTprudecKue GakThl sl PEIICHUS] CTEPEOMETPUUECKHIX




3a/lay, MPEANoJaraloiuMX HECKOJbKO IIaroB pEUIEHUs, €Cld YCIOBUS
NpPUMEHEHUs 3a/1aHbl B SIBHOU (hopme

7.18

[IpumeHsTh mpocTeiine MNpOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4

7.19

[IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IIPUPOJE U
JKW3HU, PACTIO3HABATH IIPOSIBJICHNUE 3aKOHOB T€OMETPUHU B HCKYCCTBE

7.20

[IpuMeHATh TMOJIydEHHbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATH
peajbHble CUTYyalldd W TMPUMEHATh HM3yUYCHHBIE TMOHSTHS B IpoOIlecce
MOWCKa pEHIeHUs MaTeMaTU4YeCKd CQPOPMYIHPOBAHHON MPOOIEMBI,
MOJICJIMPOBATh peajbHbIe CUTYaIlMU Ha SI3bIKE TEOMETPUHU, UCCIIEIOBAThH
MOCTPOEHHBIE MOJIETN C UCIOJIb30BAHUEM I€OMETPUUYECKHUX MOHATUN U
TeopeM, amnrmapara aareOpsl, pemiaTh IPaKTUYECKUE 3a/1a4H, CBSI3aHHBIE C
HaX0XJICHUEM F€OMETPUYECKHUX BEJIIMUHUH

IIposepsiemvbie snemenmuol cooepacanus (10 knacc)

Kon

[IpoBepsieMblii JIEMEHT COJICPIKAHUS

Yucna v BBIYUMCICHUS

1.1

Pannonansupie yncina. OOBIKHOBEHHBIE W JIECATHYHBIE JIPOOU, MPOIEHTHI,
OECKOHEUHbIE TMEepUoJUYEcKre Apoou. ApudmeTudyeckue omneparuum ¢
pallMOHANBHBIMUA ~ YHCIIAMU, TPEOOpa3OBaHUS YHUCIOBBIX  BBIPAKCHHI.
[Ipumenenue ApoOel W MPOIEHTOB JJIsl PEIICHUS MPUKIAIHBIX 3a7ad W3
pPAa3JIMYHBIX OTPACJIEH 3HAHHUM U PEAJIbHOU KU3HU

1.2

JlelicTBuTenbHBIE 4Kcia. PalMoHambHBIE W UPPALMOHAIIBHBIE YHUCIIA.
Apudmernueckue onepamum ¢ 1eHCTBUTEIbHBIMY uncaamu. [[pubmmxkEnnbie
BBIUHCIICHUA, TMpAaBWJIa OKPYTJEHHS, NPUKUIAKA M OIEHKA pe3yJibTraTa
BBIUMCIICHUHN

1.3

Crenmenp ¢ 1enbiM  mokasareneM. CrangmapTHas  Qopma  3amucu
JNEUCTBUTENBHOTO 4YHcia. Mcmonp3oBanue moaxosmed (Gopmel 3anucu
JNEUCTBUTEIBHBIX YMCEN I PEUICHUS MPAKTUUECKUX 33/1a4 U MPE/ICTABICHUS
JIAHHBIX

1.4

Apudmernueckuii  KOpeHb  HaTypaJlbHOW  cremeHd.  JlelictBust ¢
apu(pMETUYECKUMH KOPHSMU HAaTYPAJIbHOM CTENEHU

1.5

CuHycC, KOCUHYC M TaHT€HC YUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHTE€HC YMCJIOBOTO apryMeHTa

YpaBHEHUS 1 HEPABEHCTBA

2.1

ToxecTBa U TOXKIECTBEHHBIC MTPEOOpPa30BaAHUS

2.2

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI

2.3

YpaBHeHHE, KOpEHb YypaBHeHHs. HepaBeHCTBO, peElIEHHE HEPaBEHCTBA.
MeToa MHTEpPBAJIOB

24

Pemenue 1ensix ¥ 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB

2.5

Pelienre uppaloHaabHbIX YPABHEHUN U HEPABEHCTB

2.6

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M

2.7

[IpumMeHeHne YpaBHEHUM M HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a/1a4 U




3a1a4 M3 Pa3JIMYHbIX obnacrei HAYKH U peaHBHOﬁ AKHN3HU

DOyHKIMHU U TpadUKU

3.1

OyHKIUsA, cmocoObl 3amanus GyHknua. ['paduk  ¢yHknuu. BzammHO
oOpaTHbIe (PYHKITUH

3.2

ObnacTh ompezeNeHus: U MHOXECTBO 3HaueHUd Qynkumuu. Hymu dyHkImm.
[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIC M HEUETHBIC QYHKIIUU

3.3

Crenennas ¢GpyHKIHS C HATypaJbHBIM U LIETBIM NoKa3zareneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHS N-Od CTENEHU

3.4

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
GyHKUIMIA YUCIOBOTO apryMeHTa

Haugana MaTemMaTnueckoro aHaimsa

4.1

ITocnenoBaTeaIbHOCTH, CIIOCOOBI 3aJaHusg MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIE TOCJIEOBATEIILHOCTH

4.2

ApudmeTnueckas ¥ reoMeTpuUecKas mporpeccun. beckoHeuno yObIBaromas
reomerpuyeckass — nporpeccus. Cymma ~ OecKOHEUHO  yObIBaromIe
reomerpuyeckoil  mporpeccun.  dopmyna  CIOXKHBIX ~ IMPOLIEHTOB.
Hcnonp30BaHue mporpeccuu AJisd pelleHUs pealbHbIX 337ad MPHUKIAIHOTO
Xapakrepa

MHokecTBa U JIOTUKA

5.1

MHoxkecTBO, omnepainuu HajJ MHOXKecTBamu. [[narpammer Dinepa - Benna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO — amnmapara JUid — ONMCaHMS
pealbHBIX MPOIIECCOB U SBJICHUH, MPU PEIICHUU 3a7a4 U3 JPYyTrUuX y4EOHBIX
MPEJIMETOB

5.2

OHpCIIGJ'IeHI/Ie, TCOpEMa, CICACTBUC, 1OKA3aTCIbCTBO

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBiieHre MaHHBIX C TOMOINIBIO Tabmum u jauarpamm. CpegHee
apudMeTHIeCKOe, MeMaHa, HauOOoJIbIlIee 1 HAMMEHbIIIEe 3HAYCHUS, pa3Max,
JIMCTIEPCHSI ¥ CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB

6.2

CrnydaiiHble 3KCIIEPUMEHTHI (OMBITHI) U CITy4aiHbIe COOBITHS. DleMeHTapHbIE
coObITUS (MCX0/1b1). BepossTHOCTB CityuaiiHOTO COOBITHS. BM30CTh 4aCTOTHI U
BEpOSITHOCTH  cOObITHM. CiyyaliHble ONBITBI C  PABHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU  COOBITHSIMU. BepodaTHOCTH COOBITMM B  ONBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU

6.3

Omnepatyu HaJl COOBITUSIMU: TIEpeceueHre, 00beAMHEHUE, TPOTHUBOTIOI0KHbIE
coObITHs. Jlnarpammsl Ditiepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH

6.4

VYcil0BHasE BEPOATHOCTb. Y MHOXXEHHME BEPOSITHOCTEW. JlepeBO CirydailHOTO
sKcriepuMenTa. @opmyIia MoaHoM BepossTHOCTH. He3aBucuMbIe COOBITHS

6.5

KomMOunaroprnoe npaBuiio ymHoxxenus. [lepectanoBku u ¢gakropuan. Yucno
coueranuid. Tpeyroapnuk [Tackans. @opmyna 6uHoma HeroToHa

6.6

bunapHbIil ciydaliHbI ONBIT (MCTIBITAHKE), yeeX U Heyaada. HesaBucumeble
ucnbiTanuss. Ceprsi HE3aBUCUMBIX HCHBITAaHUM 110 nepBoro ycmexa. Cepust
HE3aBUCUMBIX UCIIBITAHUN bepHyiu

6.7

Cnyvaitnas BenuuumHa. Pacnpenenenue  BeposiTHocTed.  J[marpamma
pacnpenenenud. [Ipumepsl pacnpeneneHuii, B TOM YUCII€ TEOMETPUUECKOE U
OMHOMHAJIEHOE

['eomerpus




7.1

OcHOBHBIC IIOHATHUA CTCPECOMETPHUMN. Tqua, npsamas, IIJTOCKOCTD,
MMPOCTPAHCTBO. ITonstne 00 akCMOMAaTHYECKOM IMOCTPOCHUU CTECPCOMCETPHUU:
AKCHOMBI CTCPCOMCTPHH U CIICACTBUA U3 HUX

7.2

B3anMmHOE pacronoXeHue IMpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS,
napajuielbHble M CKpeluBaromuecs npsameie. [lapainenbHOCTh NpSIMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: IApaJUICIIbHBIE MPsSMBbIE B IIPOCTPAHCTBE,
napaJyIeIbHOCTh TPEX MPSAMBIX, NAPAIIIEIIBHOCTD NPSIMON U INIOCKOCTH. Y TJIbI
C COHAIPABJIEHHBIMU CTOPOHAMH, YIOJl MEXAY MPSMBIMU B IPOCTPAHCTBE.
[TapaiuteTbHOCTP  IJIOCKOCTEH:  MAPAJUICIIBHBIE  IUIOCKOCTH, CBOMCTBA
napajulenbHBIX Mockocted. [Ipocreiiiiie mpocTpaHCTBEHHBIE (UTYPHI Ha
IUIOCKOCTH: TETPadp, Ky0, napajuiesenune, HOCTPOCHUE CEUEHUMN

7.3

[leprieHIUKYISIPHOCTH MPSAMOW U INIOCKOCTH: MEPIICHANKYISIPHBIE MIPSMbIC B
IIPOCTPAHCTBE, MPSIMbIE MMAPAIUICIIBHBIE U MEPIEHINKYISIPHBIE K IJIOCKOCTH,
IPU3HAK MEPHEHIUKYISIPHOCTH MPAMON M IUIOCKOCTH, TEOpPEMA O IPSAMOU
MEPIIEHAUKYJISIPHON IIJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJI MEXY IPAMOMN
M IUIOCKOCTBIO, JIBYTPAHHBIM YTOJI, JIMHEWHBIA YrOJ JBYTPAHHOTO YIJia.
[lepnieHaUKyIsIp W HAKIOHHBIC: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHUE OT MPSAMOM 1O TJIOCKOCTH, MPOEKIus (UTypbl Ha IIIOCKOCTD.
[lepneHaUKYISPHOCT TJIOCKOCTEN: MNPU3HAK MEPHEHIUKYISIPHOCTA IBYX
TI0CKOCTEN. TeopeMa o TPEX NMepHeHINKYJIIsIpax

7.4

[ToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIITYKJIbIE
Y HEBBIIIYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHOTOrpaHHuka. llpusma: u-
yrojibHas IIpU3Ma, TPAaHU U OCHOBAHUS NPU3MBI, MpsMas U HAKIOHHAs
npu3Mbl, OOKOBasi W TIOJIHAs TMOBEPXHOCTh Npu3Mbl. [lapannenenunen,
MPSAMOYTOJIBHBINA MapajyieNenunes u ero corcrsa. [lupamuna: u-yrosgpHas
nupamMuia, TpaHu ¥ OCHOBaHUE MUPAMUJIBI, OOKOBAsi U TIOJIHAS TTOBEPXHOCTh
MUpaMUJIbl, TPaBUJIbHASI M YCEUE€HHAs NUpaMuja. DJIEMEHThl MPU3MBI U
nupamuabel.  lIpaBuibHBIE  MHOTOTPAHHUKH:  TOHSTHE  MPABUIBHOTO
MHOTOIrpaHHMKA, TPaBWJIbHAS MTPU3Ma U MPABUJIbHAS TUpaMKIa, TPaBUIIbHAS
TpeyToJjibHAsl MUpaMKaa W MpaBUIIbHBIA TeTpadap, KyO. IlpencraBienue o
MPaBUJILHBIX MHOTOIPAaHHUKAX: OKTa’ap, AOJACKa’ap u uxkocadap. CeueHus
MIPY3MBbI U IUPAMU/IBI

7.5

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSIMOI,
IJIOCKOCTU. JEMEHThl CHMMETPUM B MNOHUpaMUAaxX, MNapajuieJenunenax,
ITPaBUJIbHBIX MHOTOI'PaHHUKAX

7.6

Brruncnenre 537I€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, WaroHaid, YTIIbI.
[Tnomans 60KOBOM MOBEPXHOCTH M TIOJIHOM MOBEPXHOCTH MPSIMOU MPU3MBI,
TJIOMAh OCHOBAaHHM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPHU3MBI.
[Imomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON MHUPAMUIBI,
TeopeMa O IJIomaan yceuéHHo nupamuisl. [lonstue 06 o6béme. O0BEM
MUPAMUJIBI, TPU3MBI

7.7

[TonoOuble Tena B mpocTtpaHcTBE. COOTHOLICHUS] MEXKIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00bEMaMU 1OJI0OHBIX Tell




IIposepsiembie mpebosanust K pe3yibmamam 0C80eHUs OCHOBHOU 00pA308aMENbHOL

npoepammsl (11 knacc)

Kon [IpoBepsiembie peMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeNbHOM MPOrPaMMBI CPEIHETO 0011Iero 00pa3oBaHUs
pe3ynbTaTa
1 Yucna v BBIYUCICHUS
1.1 OnepupoBaTh MOHATHUAMH: HATYpajabHOE, LIEJIOE YHCIIO; UCIOJIb30BaTh
NPU3HAKU JEIMMOCTU LEJIBIX YHCEN, Pa3JIoKEHUE YHUCiIa Ha MPOCThIE
MHOKHUTEJIN JUIsl pelIeHuUs 3a/1a4
1.2 OnepupoBath MOHSATUEM: CTEIICHb C PAIMOHAJIBHBIM MTOKA3aTelIeM
1.3 OnepupoBaTh MNOHATUSMHU: JorapudmM 4yucia, JECITHUYHBIE U
HaTypaJibHbIE JIOTapU(PMBbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpumMeHsATh CBOMCTBA CTENEHH [JIs1 NPeoOpa3oBaHUsl BBIPAKECHMIA,
ONEpUPOBATh MOHATUSMHU: TOKA3aTEIbHOE YpPaBHEHHE U HEPABEHCTBO;
peniaTh OCHOBHBIE TUIIbI TOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB
2.2 BoimmonusaTe npeoOpa3oBaHUs BBIPpAKEHUHM, COAEpKAIUX JOTrapu(pMBbl;
ONEPUpPOBATh  MOHATUSAMHU:  JIOTapU(PMUYECKOE  ypaBHEHHE U
HEPAaBEHCTBO; PEIlIaTh OCHOBHBIE TUIIbI JIOTApU(PMUUIECKUX YPABHEHUH U
HEPaBEHCTB
2.3 HaxonuTh penieHus npoCTEeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 OnepupoBaTh IOHATHSAMHU: CHCTEMA JIMHEMHBIX YPAaBHEHHH H €€
pelIeHre; UCIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHHUU JUJISl PEILICHUS
PaKTUYECKUX 3a]a4
2.5 HaxoauTep pemieHnss MNpOCTEHMIIMX CHCTEM M COBOKYITHOCTEU
palOHaJIbHBIX YPABHEHUI U HEPABEHCTB
2.6 MonenvupoBaTh peasibHbIE CUTYallMM Ha SI3bIKE alreOpbl, COCTaBISATH
BBIPQXXEHUSI, ypaBHEHHUS, HEPABEHCTBA M CUCTEMBI IO YCIOBHIO 3aJauH,
UCCJIENOBATh TIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAaHHWEM ammapara
anreOpbl
3 @yHKIMU U TpaduKu
3.1 OnepupoBaTh MOHATUSAMHU: MEPUOAUYECKAS (PYHKIUSA, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUYKH dKCTpeMyMa (yHKLIHUH, HAUOOJbIIEe U
HaMMeHbllIee 3HaueHus1 QyHKIHUH HA IPOMEXKYTKE; UCII0JIb30BaTh UX JJIs
uccienoBanusi GyHKIIMHU, 33JIJaHHOM TpaduKoM
3.2 OnepupoBath MOHATUSAMU: TPAPUKH MOKA3ATEITHHOM, JTOTapUPMUIECKON
U TPUTOHOMETPUUYECKHX (DYHKIMI; M300pakaTh WX HAa KOOPJAMHATHOU
IJIOCKOCTH M MCIIOJIB30BAaTh ISl pELIEHUS] YPABHEHHUI 1 HEPABEHCTB
3.3 N300paxkath Ha KOOPAMHATHOW TIJIOCKOCTH TpapuKH JIMHEWHBIX
YpPaBHEHUN W UCIOJIb30BaTh WX JJIsi PEIICHHS CUCTEMBI JIMHEWHBIX
YpaBHEHUU
3.4 Hcnons3oBaTe rpaduku (QYHKIUNA [JI1 HUCCIEIOBAHUS MPOIECCOB H
3aBUCUMOCTEN U3 APYTUX YUEOHBIX AUCIUILUIMH
4 Hauvana MaTeMaTH4yeckoro aHajinsa
4.1 OnepupoBaTh TOHSATUSIMU: HEMpEpbIBHAS (DYHKIMS, TMPOM3BOIHAS




GyHKLIMM;, HUCIOJb30BaTh TEOMETPUYECKUH U (DU3MYECKUH CMBICI
IPOU3BOIHOM ISl pElIeHUs 33124

4.2 Haxonuth TpOW3BOJAHBIE  3JEMEHTApHBIX  (YHKIUN, BBIUUCIATH
IPOU3BOIHBIC CYMMBI, TPOU3BEICHHUS, YACTHOTO (DYHKITHI

4.3 Hcnonp30BaTh MPOW3BOAHYIO JJIsI  HCCIeNOBaHUS (QYHKIMU Ha
MOHOTOHHOCTH M SKCTPEMYMBI, IPUMEHSITh PE3yIbTaThl UCCIAEIOBAHUS K
MIOCTPOEHUIO TPaUKOB

4.4 Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKICHUS HAMITYYILIETO PEIICHUs B
MPUKJIAJAHBIX, B TOM YUCJIE COLMAIbHO-9KOHOMUYECKHUX, 3aJ1a4ax

4.5 OnepupoBaTh MOHATHSAMU: IEPBOOOpa3Hasi W HMHTErpai;, MOHUMATh
reOMETPUYECKUN U (PU3MUECKUN CMBICI HHTErpajia

4.6 Haxoaute mnepBooOpa3Hble dJIEMEHTApPHBIX (YHKIUH, BBIUYUCIATH
uHrterpai no gopmyse Herotona - Jleiibuuia

4.7 PemaTte npukiaaHbie 3a/1a4n, B TOM YUCIIE COLUATBHO-IPKOHOMUYECKOTO
U GU3MYECKOTO XapaKTepa, CPEACTBAMH MaTEMaTHIECKOTO aHAJIH3a

S Teopus BEpOSITHOCTEN M CTATUCTUKA

5.1 CpaBHUBaTh BEPOATHOCTH 3HAYEHUW CIIy4yallHOM BEJIMYUHBI 110
pacrnpeiesIeHUIO WK C TOMOIIBIO TUarpaMm

5.2 OnepupoBaTh MOHATHUEM MAaTEMATUYECKOTO OXXHIAHUS, MPUBOJIUTH
OpUMEpPbHl  TOTO, KakK TMPUMEHSCTCS MaTEeMaTU4YECKOe OXKUJIaHuE
CIIy4alilHOM BEJIMYMHBI, HAXOAWUTh MAaTEMaTHYECKOE OXHJIAaHUE TIO0
JTAHHOMY paclpeIeICHHIO

5.3 HNmMeTh npecTaBaeHrEe 0 3aKOHE OOJIBIIIUX YUCET

5.4 HMeTh npeacTaBiIeHUE 0 HOPMAJIbHOM PacupeacICHUN

6 ['eomeTpust

6.1 OnepupoBaTh NOHATUSIMU: TATUHAPUYECKAsi TOBEPXHOCTH, 00pasyroiire
MUJIMHAPUYECKON TOBEPXHOCTH, HUIUHIP, KOHUYECKAs] MOBEPXHOCTb,
oOpa3yoliue KOHHYECKOW IOBEPXHOCTH, KOHYC, chepuueckas
OBEPXHOCTh

6.2 Pacno3naBath Tena BpaiieHus (IUWIWHIP, KOHYC, cdepa u 1map)

6.3 OOBACHATH CIOCOOBI MOTYUSHUS TEJ BPAILICHUS

6.4 KinaccudunmpoBaTth B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH

6.5 OnepupoBaTh TOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CEIMEHTA, IIapOBOM CJOW, OCHOBAHHUE IIAPOBOIO CJIOS, BBICOTA
IIAPOBOTO CJIOSI, IAPOBOM CEKTOP

6.6 Beraucisate 00bEMBI UM TUIOMIAJM TOBEPXHOCTEM TEN BpAIICHUSA,
T€OMETPUUYECKUX TeJl C MPUMEHEHHEM (HopMy

6.7 OnepupoBarth MOHSATUSMU: MHOTOTPAHHHUK, BIIMCAaHHBIA B cdepy U
OIMCaHHBINA 0KOJIO cepsl, cepa, BMICaHHAS B MHOTOTPaHHUK WIIH TEJIO
BpallleHUs

6.8 BBMHCIATE COOTHONICHUS MEXIy IUIOMIAASMH TIOBEPXHOCTEH U
00BéMaMu OTOOHBIX TE

6.9 N300pakarh u3ydaempie GUTYpHl OT PyKU U C TIPUMEHEHHEM MPOCTHIX
YePTEKHBIX HHCTPYMEHTOB

6.10 BbINONHATE (BBIHOCHBIE) IIJIOCKME YEPTEXH U3 PHUCYHKOB HPOCTHIX

00BEMHBIX (UTYp: BUJ CBEpPXY, COOKY, CHHM3Y; CTPOUTb CEUYEHHS Tel




BpalliCHUs

6.11

W3BnekaTb, MHTEPIPETUPOBATh U MPEOOPA30BBIBATH HMHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTrypax, MPE/ICTABICHHYIO Ha
yepTexKax U pUCYHKAX

6.12

[TpumensTh TeoMeTpruyecKue (PaKThl AJS PEIICHUs CTEPEOMETPUIECKIX
3a/1a4, IPEANOJIAralolliuX HECKOJIBKO IIArOB PELICHUS, €CIU YCIOBUSA
IPUMEHEHUs 33JIaHbl B IBHOM opMme

6.13

OnepupoBath MOHSTUEM: BEKTOP B MPOCTPAHCTBE

6.14

BEITIONHATE JEHCTBUS CIIOKCHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOXKCHHSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKHMH CBOWCTBAMH OHH
00J1a/1a10T

6.15

HpI/IMCHSITI) IMPaBHJIO ITAPAJIICIICIIUIICAA ITPU CIIOKCHHUU BCKTOPOB

6.16

OnepupoBaTh NOHATUSAMH: ACKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrojl MEXAy BEKTOpaMH, CKaIPHOE TNPOU3BEICHHE BEKTOPOB,
KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI

6.17

HaXOIII/ITB CYMMY BCKTOPOB H IIPOU3BCACHHC BCKTOpA Ha 4YHUCIIO, YI'OJ
MCIKAY BCKTOpaMHU, CKAJIIPHOC IIPOU3BCACHUC, PACKIAAbIBATE BCKTOP I10
ABYM HCKOJUIMHCAPHBIM BCKTOpPAM

6.18

3aIIaBaTI> IIJIOCKOCTh YPABHCHHUCM B IIeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pemlare mpocreimme reoMeTpUdYecKHe 3aJauyd  Ha IPUMEHEHHE
BEKTOPHO-KOOPJAMHATHOTO METOAA

6.20

Pematn 3aJa4du Ha JOKas3aTCJIbCTBO MATCMAaTHYCCKUX OTHOILICHUN U
HaxX0XXACHUC IT'COMCTPHUICCKUX BCIUYHUH 110 o6pa3uaM HJIM aJIrTOpUTMaM,
IIPpUMCHAA HN3BCCTHBIC MECTOObI Inpu PCUICHUHA CTaHAAPTHBIX
MaTEMAaTHYCCKHUX 3a1a4

6.21

[IpumeHaTr npocTerme NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKHUX 3a/1a4

6.22

[IpuBOAUTH ITPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U
YKU3HH, pACTIO3HABATH NPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

[IpyMeHATP NOJNy4EHHBIE 3HAHWA HA MPAKTUKE: AHAIU3UPOBATH
pealbHbIE CUTyalluM W INPUMEHSTh W3yYCHHBIE MOHATHS B IPOLECCE
NOMCKa pEUIeHUs] MaTeMaTU4YeCKH CQPOPMYIHPOBAHHON MPOOIEMBI,
MOJENUPOBATh PEAIBHBIE CUTYAllMH HA S3bIKE TEOMETPHUH, UCCIEN0BATH
ITOCTPOEHHBIE MOJENIHA C UCIIOIb30BAHUEM I'€OMETPUUYECKUX MOHATUN U
TEopeM, arnapara aiareopsbl, pelaTh MpaKTHYeCKUe 3a/1a4H, CBI3aHHbIE C
HAX0KJICHUEM F€OMETPUYECKUX BEJIMUYNH

IIposepsiemvbie snemenmol cooepoicanus (11 knacc)

Kox

[IpoBepsieMblIil ATIEMEHT COAECPHKAHUS

Yucna ¥ BEIYUCIIEHUA

1.1

Harypasibable u nesnble yncia. [Ipu3Haku 1enMMOCTH LEIbIX YHUCE

1.2

CTeneHsb ¢ pallMOHAIBHBIM MokaszaTtesieM. CBOMCTBa CTENIEHU

1.3

Jlorapudm uncna. JleciTuuHbie U HATypaTbHBIC JIOTApU (MBI




YpaBHEHUSs U HEPABEHCTBA

2.1 [TpeobpazoBaHKe BEIpAXKEHUH, COIEpIKAITUX JOrapru(Mbl
2.2 [IpeoOpa3oBaHre BBIPAKEHUN, COACPKAIIUX CTEMNEHU C PaLUOHAIBHBIM
MoKa3aresaeM
2.3 [TpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazarenapHbIC YpaBHEHHS M HEPABEHCTBA
2.5 Jlorapudmuyeckne ypaBHEHHS U HEPABEHCTBA
2.6 Cucrembl TMHEHHBIX YpaBHEHHM. PellieHre mpukiaaHbiX 3a71a4 ¢ TOMOIIbIO
CHCTEMbI JIMHEMHBIX YPABHCHUN
2.7 CucteMbl U COBOKYIMTHOCTH PAIlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
2.8 [IpumMeHeHne  ypaBHEHHH, CHCTEM UM  HEPABEHCTB K  PEIICHHIO
MaTeMaTHUECKHX 33/1a4 M 3a]1a4 U3 Pa3IMYHBIX 00JIacTel HAYKU U peabHON
KU3HH
3 @yHKUMU U TpadUKu
3.1 Oyukuus. llepuoanueckne @yHkumuu. IIpomMexyTku MOHOTOHHOCTHU
¢bynkuuu. Makcumymbl U MUHMUMYMbl  (QyHkiuu. HawuOonbiiee wu
HauMEeHbIllee 3HaYeHHE (PYHKIUU HA IPOMEKYTKE
3.2 Tpuronomerpuyeckue PyHKIIMHU, UX CBOMCTBA U rpaduKu
3.3 ITokazaTenpHas u Jorapudmudeckas GyHKIIUNA, UX CBOMCTBA U TpadUKH
3.4 Hcnonb3oBanue rpadukoB GyHKIMMA ISl pelICHUs] YPaBHEHUN U TMHEHHBIX
CUCTEM
3.5 Ucnonb3oBanue rpadukoB (QyHKIHMM JUIsi KCCIEAOBAHMS IPOIIECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT NIpPU PELICHUM 3a1ad U3 APYTUX
yueOHBIX MPEAMETOB U pPeaJIbHON KUZHU
4 Hauana maremaTrueckoro aHaausa
4.1 HenpepsiBable DyHKIMH. MeTO MHTEPBAJIOB JJI PEIICHUS] HEPABEHCTB
4.2 [IpousBognass @yHkuuu. ['eomerpuueckuid W (PU3MYECKUNA CMBICI
MIPOM3BOTHOM
4.3 [IpousBoaHble  3ieMEHTapHbIX  (QYHKUUNA. DOpMyNbl  HAXOXKIACHUS
MIPOM3BOTHON CYMMBI, POU3BECHUS i YACTHOTO (DYHKITUH
4.4 [IpumeneHre TpOr3BOIHOM K UCCIIEIOBAHUIO (PYHKITUH HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxoxaeHue HamOONbIIEr0o W HAMMEHbBLIEro 3HAYCHMS
GyHKIIUY Ha OTPE3KE
4.5 [IpumeHeHre TPOM3BOAHOW MAJII HAXOXKJEHUS HAWIY4YIIEro peuieHHsl B
NPUKJIATHBIX 3a7a4dax, JUisi ONpPEeeeHUs CKOPOCTH TpoIlecca, 3a1aHHOTO
dbopmyion uiu rpauKom
4.6 ITepBooOpa3zHas. Tabauia nepBooOpa3HbIX
4.7 Wurerpan, ero reoMerpudyeckuid M (U3MUECKUl cMbich. Beruncnenue
uHTerpaina no gopmyse HetotoHa - JleiOHuia
5 Teopust BeposiTHOCTEH M CTaTUCTHKA
5.1 YucnoBble XapaKTEPUCTUKH CIy4YallHBIX BEJIMYMH: MaTeMaTHYeCKOe

0’KMJIaHUE, TUCIIEPCUA U CTAHIAPTHOE OTKIOHEHUE. [[puMepsl npuMeneHns
MaTeMaTUYECKOTO OKMAAHUA, B TOM YHMCIE B 3aJayax U3 IOBCEIHEBHOU
KU3HU. Marematnueckoe OXuJaHUe OWHAPHON CIy4yalHON BEIUYMHBI.
MaremaTtuyeckoe OXKHUJaHue CYyMMBI CIIy4alHbIX BEJIMYUH.
MaremaTuyeckoe  OXHUIAHUE W OUCHEPCUs  IeOMETPUYECKOro W




OMHOMMAJIBHOTO pacupeieIeHun

5.2

3akoH OOJBIIMX YHCET U €ro pojb B Hayke, MpUpPOaEe W OOIIECTBE.
Br100opouHbIl METOT HCCIEIOBAHUM

5.3

IIprmepbl HENpEepBIBHBIX CIIy4alHbIX BENWYUH. [loHATHE O IIIOTHOCTH
pacnpezeneHus. 3ajadu, NPUBOASIINAE K HOPMAJIbHOMY DPACIPENEICHUIO.
[ToHATHE O HOPMAJILHOM pacHpeaeIeHUN

['eomeTpus

6.1

Humuaapuyeckas MTOBEPXHOCTD, obpazyrorue AJTUHIPUICCKON
MOBEPXHOCTH, OCh IIMIMHAPUUECKON TOBEPXHOCTH. [luauHap: ocHOBaHUS U
OOKOBas MMOBEPXHOCTh, 00pa3yroIias U OCh, IUIONAAbL OOKOBOW M TOJHOU
OBEPXHOCTH

6.2

Konudeckas moBepXHOCTh, 00Pa3yOIINe KOHHUECKON MOBEPXHOCTH, OCh H
BEpIIMHA KOHWYECKON TOBEpXHOCTH. KOHYyC: OCHOBaHWE W BEpIIWHA,
o0Opazyronias 1 0Ch, IJIONaAb OOKOBOM U MOJTHOM MOBEPXHOCTHU. Y CCUEHHBIM
KOHYC: 00pa3yIolie U BEICOTa, OCHOBAHMS M OOKOBAasi TOBEPXHOCTh

6.3

Cdepa u map: 1eHTp, paauyc, JuaMeTp, IJIONMIAlb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnosnoxeHnue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K
cdepe, mionaab chepol

6.4

I/1306pa>1<eHHe TCJI BpallICHUA Ha IIJIOCKOCTH. PaBBépTKa MUJINHAPA 1 KOHYCa

6.5

KoMOuHanuu Ten BpamieHUss W MHOTOIPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdepbl, chepa, BIMCAaHHAS B MHOTOTPAHHUK, WIH TEJIO
BpAILICHUS

6.6

[Tousatue 06 oO0BvEéMe. OcHOBHBIE cBoMcTBa 00BEMOB Tenl. Teopema 00
00bEME MPSIMOYTOJIBHOTO Tapajuiesienuneaa u cieacTBus u3 He€. O0nEM
UJIMHIpa, KoHyca. O0BEM 11apa u miomaab cepsl

6.7

[TonoGubie Tema B mpocTpaHcTBe. COOTHONMICHHS MEXIY IUIOMIAASIMU
OBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEI

6.8

Ceuenus uunuHApa (MapajyieIbHO M TMEPIECHIUKYJISPHO OCH), CCYCHHS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO M TMPOXOJAIIEe dYepe3 BEpIINHY),
ceUyeHus 1apa

6.9

BekTtop Ha miockocth W B mpocTpaHcTBe. CloKeHHE M BBIYUTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpA Ha 4YUCIO. Pa3noxeHne BEKTOpa MO TPEM
HEKOMIUIaHApHBIM BekTopaMm. [IpaBuiio mapamnenenunena. Pemenne 3anay,
CBSA3aHHBIX C IPUMEHEHUEM NPABUJI JEHCTBUN C BEKTOpaMU

6.10

[IpssmoyrosibHasi cuCTEMa KOOpPAMHAT B MpocTpaHCTBE. KoopauHaThI
Bektopa. [Ipocreimme 3amadyn B KOOpAMHATAX. YTOJ MEXIY BEKTOPaMH.
CkansipHoe IpoU3BEICHUE BEKTOPOB. BhIuncieHue yriioB MEX 1y MPSMbIMU
U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIMA METOJA MPU  PEUICHUU
reOMETPUYECKUX 3a]1a4




J1is mpoBeIeHNS €IMHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o MareMaruke (manee - EI'D
0 MaTeMaTHKE) HCIOJB3YeTCs MepeueHb (Koau(ukaTop) MpoBepseMbIX TpeOOBaHUN K
pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MMPOrpaMMBI CPEIHEro OOIIero
oOpa3oBaHus U 31eMeHTOB conepxkanus. [Ipu nmposeaennn EI'D nmo Mmaremarrke 6a30BOTO
ypoBHS W3 TepeuyHs (KoaupuKkaTtopa) BBIOMPAIOTCS TO3UIMH, COOTBETCTBYIOIIUE
benepanbHON pabodeit mporpaMMe 1Mo MaTeMaTuke (0a30BbIi YPOBEHB)

IIposepsiemvie na EI'D no mamemamuke mpebo8anus K pe3yibmamam 0C80eHUss OCHOBHOU
00pa3zo6amenbHoU NPOSPAMMbL CPeOHe20 0buje20 00pa306aHus

Kox
MIPOBEPSAEMOTO
TpeOOBaHHUS

[TpoBepsiemble TpeOOBAHUS K IPEAMETHBIM Pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTEIILHOI MPOrpaMMbl CPEIHETO OOIIEro
o00pa3oBaHuUsI

1

Brnanenue metomamu J10Ka3aTeNbCTB, AITOPUTMAMHU PEIICHUS 3a]ady;
yMeHue GOopMyJIupoBaTh W OMNEPUPOBATH MOHITHSIMU: OIpEICICHHE,
aKcMoma, Teopema, CJEICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO,
PaBHOCHIJIHHBIC (bOpMyITUPOBKH; IPUMCHSITh uX; yMEHUE
dbopmynrpoBaTh 00OpaTHOE U  MPOTUBOIIOJOXKHOE  YTBEPKICHHUE,
NPUBOJUTh TPUMEPHl M  KOHTPIPHMEPHI, HCIIOIB30BATh METOJ
MaTEeMaTHYeCKON MHIYKIIUH, TIPOBOIUTH JOKA3aTEIbHBIE PACCYKICHHUS
Ipy  pEIICHWHM 3a/ad, OIEHWBATh JIOTHYECKYIO TPaBWIBHOCTH
pacCyXIICHWW; YMEHHE OICPUPOBATh TOHITHSAMHU: MHOXECTBO,
MOJIMHOKECTBO, OMEpallMd HaJ MHOKECTBAMH; YMEHHUE HCIOIh30BaTh
TEOPETUKO-MHOXECTBEHHBIN  ammapaT [JIsi  ONUCaHUs  PealbHbIX
MPOLIECCOB U SIBJICHUM M TPH PELIEHUH 3a/1ad, B TOM YHUCJIE U3 JAPYTHX
y4eOHBIX MPEIMETOB; YMEHUE OTNIEPUPOBATH TOHATUSMU: Tpad, CBI3HBIN
rpad, aepeBo, UK, rpad Ha MJIOCKOCTH; YMEHHUE 33]1aBaTh U OMKUCHIBAThH
rpadpl pazsTUYHBIMU CIIOCOOAMH; MCIOJIB30BaTh Tpadbl MpHU pelIeHUn
3a1a4

YMeHue oneprupoBarh MOHATHAMU: HaTypPaJbHOE YHCIIO, LIEJIOE YHUCIIO,
CTEMEHb C LEJIbIM MT0KA3aTENEeM, KOPEHb HaTypaJIbHON CTENEHH, CTENEHb
C pauvMOHAJbHBIM IIOKa3aTeleM, CTElNeHb C JIEUCTBUTEIbHBIM
IoKa3areneM, JorapupM Uuciaa, CHHYC, KOCHMHYC M  TaHIEHC
NPOU3BOJIBHOIO YMCA, OCTATOK MO MOJYJIIO, PalMOHAIBHOE YHCIIO,
UppAllMOHAJIbHOE  YHCIIO, MHOXECTBAa  HATypaJbHBIX,  ILEJBIX,
palMoHaNbHBIX, JEHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NPU3HAKU JIETUMOCTH, HAaMMEHBIINM OOUINil JenuTenah U HauMEHbIlee
o01iee KpaTtHoe, alroput™ EBKinaa npu pemeHuu 3a1a4; 3HaKOMCTBO C
pa3iMYHBIMM  MO3MLMOHHBIMU  CHCTEMaMH  CUMCICHHS; yMEHHE
BBITNIOJIHATH BBIYMCIECHUE 3HAUYEHUN U MpeoOpa3oBaHUS BBIPAKEHUN CO
CTENEHsIMU U Jorapupmamu, mpeoOpa3oBaHus IPOOHO-PAIIMOHATIBHBIX
BBIPQXCHHUI; YMEHHE OTNEPUPOBATH MOHSATHUSMU: IMOCIEIOBATEIHHOCTS,
apumeTnyeckas  mOporpeccus,  TeoMeTpuYeckas  Mporpeccus,
OECKOHEYHO yObIBaroU[asi TreOMETpUYECKash MPOrpeccHsi; yMEHue
3aJ1aBaTh M10CJIE0BATEIbHOCTH, B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX




GopMyJI; yMEHHME ONEPUPOBATh MMOHATUSAMH: KOMIUIEKCHOE YHUCIO,
CONPSKEHHBIE KOMIUIEKCHBIE YNCIIA, MOLYJIb U aPTYMEHT KOMILJIEKCHOT'O
yuciaa, QopmMa 3aluCHd  KOMIUIEKCHBIX 4Hucel (reoMeTpuyeckas,
TPUTOHOMETpUUYECKass M  anredpaudeckas); yMETb MPOU3BOAUTH
apumeTnyeckue AEUCTBUS C KOMIUIEKCHBIMH YHCJIAMU; MPHUBOIUTH
IIPUMEPBl  UCIOJIB30BAHUSA  KOMIUIEKCHBIX  YHCEN,  OIIEpUPOBATH
NOHATHSMU: Marpuua 2x2 wu  3X3, OINpenenuTeslb MaTpULbl,
T€OMETPUUYECKUI CMBICII OITPEAECTUTENS

YMeHne onepupoBaTh MOHSITUAMU: PAlMOHAIBHBIE, UPPALMOHAIBHEIC,
MOKa3aTeNIbHbIE, CTETICHHBIE, JOTapuMUUIECKUE, TPUTOHOMETPHUICCKUE
YpPaBHEHHSI W HEPABEHCTBA, WX CHUCTEMbI; YMEHHE OIIEPUPOBATH
MOHATUSIMU: TOXJIECTBO, TOXKIACCTBEHHOE MPEeoOpa3oBaHue, ypaBHEHHE,
HEpPABEHCTBO, CHUCTEMA YPAaBHCHUM U HEPABEHCTB, PABHOCHWIBHOCTH
YPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTbh ypaBHEHUS,
HEpPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3JIUYHBIX IMPUEMOB; pelIaTh
YPAaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C IIapamMeTpoM; IPUMEHSATH
YpPaBHEHHUSI, HEPABEHCTBA, UX CUCTEMBI ISl PEUICHUS MATEMaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3IudyHbIX 001acTell HAYKU U peajibHOW KU3HU

YMeHre omnepupoBaTh TMOHATHIMH: (QYHKIUSA, YETHOCTh (YHKIIHH,
NEPUOANYHOCTh (PYHKIIMH, OTPAaHUUYEHHOCTHh (PYHKIIMH, MOHOTOHHOCTD
GbyHKIUHU, SKCTpEeMYyM (PYHKIIMH, HAaUOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS
GyHKIUU HA IPOMEKYTKE, HETIPEpbIBHAS (DYHKIIHS, aCUMITTOTHI Tpaduka
dbyHKIMU, TIEpBasi ¥ BTOpasi MPOU3BOHAS (PYHKIIUN, TEOMETPUUECKHUIN U
bu3MYecKuil CMBICT TIPOM3BOJHOM, MEepBOOOpa3Hasi, ONpeACIEHHBIN
WHTErpajl; YMEHHUE HAaXOJUTh aCUMNOTOTHI Ipaduka (QyHKIUU; YMEHUE
BBIUUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YacCTHOIO U
KOMITO3UIIMK (YHKIHUM, HAXOAUTh YpaBHEHUE KacaTeIbHOW K rpaduky
byHKIMKA;, YMEHHE HaXOJIUTh MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKITHI;
YMEHHUE HCIOJIb30BATh MPOU3BOAHYIO JUIsl WCCIAEAOBAHMS (DYHKIIMIA,
HaXOJUTh HauOOJbIINE W HAUMEHbIIME 3HAYeHUs (YHKLUUA; CTPOUTH
rpauKd MHOTOYJIEHOB C MCIOJb30BaHUEM ammnapara MaTeMaTUuyecKoro
aHanM3a; MPUMEHATh MPOU3BOAHYIO MJIi HAXOXKIEHUS HAMIY4lIero
peuieHusl B MPUKIAIHBIX, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKUX U
(bu3MUecKuX 3a/1a4ax; HAXOAUTh MJIOMAIU U 00bEMBI (PUTYP C TOMOIIBIO
WHTErpaja; MPUBOJUTH MPUMEPHl MATEMAaTUYECKOTO MOJICITUPOBAHUS C
OMOIIBI0 MU hepeHITNATBHBIX YPaBHCHUN

YMeHnue omnepupoBaTh MOHATUSIMHU: Tpaduk (QyHKIUM, oOpaTHas
byHKIMSI, KOMIO3UIUA (QYHKIIUN, JTUHEHHAs (QYHKIUS, KBajpaTUdHas
byHKIHS, paloHaIbHas byHKIIHA, CTEIeHHAas byHKIHSA,
TPUTOHOMETpUUYECKHE (QYHKIMH, OOpaTHblE TPUTOHOMETPHUUECKUE
byHKIMM, TOKa3zaTrelbHas W Jorapu@muyeckas (QyHKIHH; YMEHHE
CTPOUTH IpaQUKU M3YyUYECHHBIX (YHKUUN, BBIIOJHITH MpeoOpa3zoBaHuUs
rpadukoB GyHKIMNA, HCHIOIB30BATh MPAQUKHU JJI1 U3YUEHUS POIIECCOB U
3aBHCHUMOCTEH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
3a7a4 U3 peasbHON KU3HU; BhIpaXaTh POpMyIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; HCIOJIb30BATh CBOWCTBA W rpaduku  (yHKUMH s




pelieHusl ypaBHEHUH, HEPABEHCTB U 3a/1a4 € MapaMeTpaMu; U300paxarhb
HAa KOODJAMHATHOW TUIOCKOCTH MHOKECTBA PpEIICHUNA YpaBHEHHUI,
HEPABEHCTB U UX CUCTEM

YMeHne pemaTh TEKCTOBBIE 3aJa4d Pa3HbIX TUIOB (B TOM YHCIE HA
IPOLEHTHI, TOJIU U YacCTH, Ha JBMUKEHHE, pab0Ty, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 337]a4i U3 00J1aCTH yNPABICHUS TUYHBIMU U CEMEHHBIMU
¢buHAHCAMM); COCTABIIATH BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI MO YCIIOBHMIO 3aJa4d, MCCIIENOBATH IOJYYEHHOE DPEIICHUE U
OLICHWBATh MPABAONOJO0HOCTh PE3YJIbTATOB; YMEHHE MOJIECIUPOBAThH
peanpHbIE CUTYallMM Ha SI3bIKE MATEMATUKH; COCTABIIATH BBIPAKECHMS,
YPAaBHEHUS, HEPaBEHCTBA M MX CHCTEMBl 110 YCIOBHIO 3aJa4yH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C HCIIOIb30BAaHWEM ammapara
aJIreOpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeAHEE apuPMETHUECKOE, MEIUaHa,
HauOonblllee W HaUMEHbLEE 3HA4YEHMs, pa3Max, Jucrepcus,
CTaHJApPTHOE OTKJIOHEHHE YHCJIOBOrO HA0Opa; yMEHHE H3BIEKATh,
UHTEPHPETUPOBATh MHPOPMALIMIO, MPEACTABICHHYIO B TaOJIMIAX, Ha
auarpaMmax, rpaukax, OTpa)arollyl0 CBOMCTBA peabHBIX MPOLIECCOB
W SBJICHUN; MPEACTaBIATh HMHPOPMALUIO C IOMOMIbI TaOIULl U
MarpaMM; HCCIEAOBATh CTATUCTUYECKUE JAaHHbIE, B TOM YHCIE C
NPUMEHEHUEM TIpaHUuecKuX METOAOB M 3JIEKTPOHHBIX CPEJCTB;
rpaUyecKku HUCCIEeI0BaTh COBMECTHbIE HAOMIOJEHUS C MOMOUIbIO
JIMarpaMM pacCEUBAHMSI U JINHEWHON PErpeccuu

YMeHue onepupoBaTh MOHATHUSMHU: CIYYAaWHBIM ONBIT W CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; yMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpadUUYECKUX METOJOB; MPUMEHSThH
bOpMyTIBI CIIOKEHUS U YMHOXEHUSI BEPOSTHOCTEH, (HOpMyJTy MOJHON
BEpOSITHOCTH, GopMyy bepHyIin, KOMOMHATOpHBIE PaKThI U (POPMYIIbL;
OLICHMBATh BEPOSITHOCTH pEAJbHBIX COOBITUH; yMEHHE ONEpUpPOBATH
MOHATHSIMU: CJy4YailHas BEJIWYMHA, PACIPENCIICHHE BEPOATHOCTEM,
MaTeMaTHYECKOE OXKMJAHHUE, AUCHEPCUS M CTAHIAPTHOE OTKIOHEHUE
Clly4yailHOM BeJWYWHBI, (QYHKIMM pacnpeneseHuss MW IUIOTHOCTU
PaBHOMEPHOI'O, ITOKA3aTEJIbHOIO W HOPMAJIBHOIO pPACHPENCIICHUM;
YMEHHUE UCIIOJb30BATh CBOWCTBA W3YYEHHBIX pACHPEHCICHAN IS
pelIeHus 3a/lay; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJBIINX YHCET,
METO/bl BHIOOPOUYHBIX HCCJCAOBAHHUM, YMEHHUE MPHUBOJUTH MPUMEPHI
MPOSIBJICHHSI 3aKOHA OOJIBIIIMX YHCENI B MPUPOJHBIX W OOIIECTBEHHBIX
ABJICHUSIX; YMEHHE ONEPUPOBATH MOHIATUAMU: COYETAHNUE, IEPECTAHOBKA,
YUCJIO COYETAaHWU, YMCIIO TEepecTaHoOBOK; OmHOM HproToHa; ymeHue
MPUMEHSATH KOMOMHATOPHBIC (PAaKThI U PACCYKICHUS IJIs1 pEIICHUS 3a/1a4;
OLICHMBATh  BEPOATHOCTU  pEaJbHBIX  COOBITHIA; COCTaBJISITh
BEPOSTHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHUSIMH: TOYKa, MpsMasg, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4y, BEJIWYMHA YIJIa, I[UIOCKUUA YIOJI,
JIBYTPAHHBIM YIOJI, TPEXTPAHHBIM YTrOJI, CKPEUIUBAIOIIUECA TMPSIMBIC,
MAPAJUICITBHOCTh U NEPHEHAUKYJISIPHOCTD MPSIMBIX U MJIIOCKOCTEM, YIoJl




MEXKy MNPSMBIMH, YTOJd MEXKIY MPAMOA M IUIOCKOCTBIO, YIOJI MEXKAY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE MEKIY
MPSIMBIMH, PACCTOSTHUE MEXKAY IIIIOCKOCTSMH; YMEHHE UCIIOb30BaTh IIPH
pelIeHnn 3a/iad u3y4yeHHble (haKThl U TEOPEMBbI TUIAHUMETPUU;, YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPA; CTPOUTH
MaTEMaTUYECKHE MOJEIH C IOMOIIbI0 T€OMETPUYECKUX IOHATHA U
BEJIMYMH, pEelIaTh CBA3aHHbIC C HUMHU ITPAKTUYECKHE 3a/1a4U
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YMeHue onepupoBaTh MOHATUAMM: TUIOMAAL GUTYPBI, 00BEM (UTYPHI,
MHOT'OTPAaHHHUK, IPABUIIBHBIA MHOTOTPAaHHUK, CEUEHUE MHOTOIPAHHUKA,
Ky0, mapajuiefnenunesa, npusMma, nupamuaa, ¢urypa U MOBEPXHOCTb
BpallleHus1, IWIMHAP, KOHYC, wmap, chepa, miomanb chepsl, IUIOMIAIb
NOBEPXHOCTU NUPAMUJBI, NPU3MBI, KOHyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO IapajulelenuIea, MUpaMuIbl, MPU3MBbl, LHAJIUHAPA,
KOHYCa, I1apa, pa3BEPTKA ITOBEPXHOCTH, CEYEHUs KOHYCa U LUIMHIPA,
[apajulesIbHble OCH WJIM OCHOBAaHHIO, CEYEHHE I1apa, IUIOCKOCTD,
Kacaromasics cgepsl, MWIMHAPA, KOHYCa; yMEHHE CTPOUTH CEUYCHHE
MHOTOIPaHHHKA, U300pakaTh MHOTOIPaHHUKH, (DUTYpBI U TIOBEPXHOCTU
BPAILICHHUS], UX CEUYECHMS], B TOM YHCJIE C IIOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yMEHUE MPUMEHSATH CBOMCTBA FT€OMETPUUECKUX (PUTYpP, CAMOCTOSTEIBHO
(bOopMyIUpPOBATH OMPEAEIECHUS U3YyYaeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI
O CBOMCTBAxX M MPHU3HAKAX F€OMETPUUYECKHUX (PUTYp, OOOCHOBBIBATH WUJIU
OMpOBEPraTh HX; YMEHHE MPOBOJUTH Kiaccuukauu @uryp mo
pa3IMYHBIM TPHU3HAKAM, BBINOJHATH HEOOXOAMMBIE TONOJIHUTEIbHBIE
IIOCTPOCHUS

11

YMeHue omnepupoBaTh TOHSATHUSMU: JIBIDKEHHE B TPOCTPAHCTBE,
napaiebHbIA MEPEHOC, CHMMETPHS Ha MJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuEe TMOA00US, TOM00HBIE (UTYPHI, YyMEHHE
pacro3HaBaTh paBHBIE U MOAOOHBIE (DUTYPHI, B TOM YHCIIE B MPHUPOJIE,
HCKYCCTBE, apXWUTEKTYype; HMCIOJIb30BaTh T€OMETPUUYCCKUE OTHOIICHUS
IpU PEIICHWW 3a/ad; HaXOAWTh TeOMETPHUYCCKHE BEIUYHMHBI (IJIMHA,
yroJji, IJIomajab, O00BEM) TPU pPEHICHUU 3aJad U3 APYTUX Y4eOHBIX
MIPEIMETOB M U3 peabHOM KM3HU; YMEHHE BBIYUCIIATH TEOMETPUICCKUC
BEeITMYWHBI (IJIMHA, yTOJ, IUIOMAAb, O0BEM, IUIOMIAAh TOBEPXHOCTH),
UCIIOJIB3ySl M3y4YEHHBbIC (DOPMYJIBI U METOJbI, B TOM YHCJIE: IUIONIAIb
MOBEPXHOCTHU MUPAMHU/IBI, TPU3MBI, KOHYCA, IIMIMH]IPA, IJI0MA b ChEephl;
00BEM Ky0Oa, MPSAMOYTOIBHOTO MapajuleNienuIie[a, MUPAMHUIBI, IPU3MBI,
MWINHAPA, KOHyCa, Iapa; yMEHHUE HaxXOJUTh OTHOIICHHE OOBEMOB
oI00HBIX (HUTYDP
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YMeHue oneprupoBaTh MOHATUSIMU: IPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpAa HA YHWCIO, PAa3loKEHHE BEKTOopa Mo Oasucy,
CKaJSIPHOE TPOM3BEICHUE, BEKTOPHOE MPOU3BEACHHUE, YTOJ MEXIy
BEKTOpaMH; YMEHHE UCITIOJIb30BaTh BEKTOPHBINH U KOOPAUHATHBIA METO/T
JUISL pelIeHUsT TEOMETPHUYECKHX 3adad W 3a1ad JpPYruX y4eOHBIX
IPEIMETOB
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YMeHue BBIGI/IpaTI) HOI[XOI[HH_[I/II\/'I MCTOA I PCIICHHMA 3adadaydu,




MIOHMMAHUE 3HAYMMOCTH MAaTEMAaTUKW B HW3YyYEHUU NPUPOJHBIX H
OOILIECTBEHHBIX TMPOLECCOB U  SIBJIEHUM; YMEHHE pacro3HaBaTh
MIPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHHE MPUBOJIUTH
MPUMEPbl  MAaTEMATUYECKUX OTKPBITUA POCCUUCKOM W MHUPOBOH
MAaTEMATHYECKOW HAYKH

Ilepeuenv anemenmoe cooeporcanus, npogepsemvix na EI'D no mamemamuxe

Kox [IpoBepsieMblii 371€MEHT COJEP KAHMUSI
1 Uwncna v BEIYUCIICHHUS
1.1 HatypanbHble 1 neinblie yncina. [lpu3Haku JeIMMOCTH HEbIX YUCEe
1.2 Panmonanbabie yncna. OOBIKHOBEHHBIE U JACCATUYHBIC APOOU, MPOLEHTHI,
OeCKOHEUYHBIC IEPUOANYECKUE APOOHU
1.3 Apudmernuecknuii  KOpeHb  HaTypaJlbHOW  cremeHd.  JledcTBus ¢
apu(MEeTHIECKUMU KOPHSIMHU HATYPAJIBbHOM CTETICHU
1.4 Crenenp ¢ uenbiM nokasareneM. CTeNneHb C palMOHAIBHBIM ITOKA3aTEJIEM.
CBolicTBa CTENIEHU
1.5 CuHycC, KOCUHYC U TaHT€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
ApKTAHI€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHble ¥ HATYPAITbHBIC JOrapu(MbI
1.7 JleficTBuTENnbHBIE YKCiIa. ApUQMETHUECKUE OlNEpalui ¢ JACUCTBUTEIbHBIMU
yucinamu. [IpulmmkEHHbIe BRIYUCICHUS, PAaBUJIa OKPYTICHHS, MPUKUIKA U
OIICHKA PEe3yJIbTaTa BbIYUCICHUN
1.8 [IpeoOpa3zoBaHne BeIpaKCHUI
1.9 KommiekcHble yncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 [{enpie 1 qpoOHO-paIMOHAIBHBIC YPABHEHUS
2.2 WppauroHaabHble YpaBHEHUS
2.3 TpuroHoMeTpuyecKue ypaBHEHUs
2.4 IToka3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS
2.5 [{enpie 1 qpoOHO-paIMOHAIbHBIC HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JIOrapuPMUIECKHIE HEPABEHCTBA
2.8 TpuUroHoMeTpryeCcKue HEPABEHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPABHEHHI M HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Martpuuia cucTeMbl JIMHEHMHBIX ypaBHeHUN. OnipeaeuTe b MaTPUIbI
3 DyHKIMYU U TpadUuKu
3.1 Oyukius, cmocodbl 3amanus ¢GyHkuua. ['padux yskmuu. BzanmuO
oOpatHeie (yuknuu. YEérnple u HeuéTHble (QyHKIMU. [lepuoamdeckue
byHKITUU
3.2 OO6nacTp onpeneneHus 1 MHOXKECTBO 3HaueHUil GyHkuuu. Hynu ¢pyHKuuu.

[IpomexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI GyHKIMHA. Hanbosbiiee 1 HauMeHblllee 3HaUeHHe
(GyHKIHMY Ha TPOMEKYTKE




3.3

Crenennast GpyHKIHMS C HATYpaJbHBIM U LIETBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpauK KOpHS N-OM CTENEHU

3.4 Tpuronomerpuueckre QYHKIIMU, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u Jorapudmudeckas GyHKIIMN, UX CBOWCTBA M rpaduKh
3.6 Touku pazpsiBa. AcumnToThl rpadukoB ¢yHKIuA. CBolcTBa (QYyHKUIUH,
HENPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBareabHOCTH, CIIOCOOBI 33JaHUs TOCJIEIOBATEIbHOCTEN
3.8 Apudmernueckass U TreoMeTpuyeckas mporpeccur. Dopmyra CIOKHBIX
MPOLICHTOB
4 Hayana maremaTrueckoro aHajausa
4.1 [TpousBoanas dbynknuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (PYHKITUH
4.2 [TpumeHeHre MPON3BOAHON K HCCIEAOBaHNIO0 (DYHKIMH HA MOHOTOHHOCTh H
sKkcTpeMyMbl. HaxoxaeHue HauOONBIIET0 W HAaWMEHBIIETO 3HAYCHHS
(YHKIIMU Ha OTpE3Ke
4.3 [TepBooOpaznas. Unterpain
5 MHo)XecTBa U JIOTHKA
5.1 MHOXeCcTBO, onepalMy HaJl MHOKecTBaMu. Jluarpammel Didsiepa - Benna
5.2 Jloruka
6 BeposaTHOCTh M CTaTUCTHKA
6.1 OmnwucarenpHasi CTATUCTUKA
6.2 BeposTHOCTH
6.3 KomOuHnaropuka
7 ['eomeTpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [TpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena u TOBEpXHOCTH BpalICHUS
7.5 KoopanHaTbl 1 BEKTOPBI

Yuebno-memoouueckoe obecneyenue obpazosameibHo20 npoyecca
OcHoOBHas nuTEparypa:

1. Anmumos 1. A., Konsirun FO.M., TkaueBa M.B. u npyrue «Matemartuka: anredpa u
Hayaja MaTeMaTUYeCKOTO aHaiu3a, reoMerpus. Anredpa M Hadaja MaTEMaTHYEeCKOTO
ananuza». 10-11 kmacc.

2. Atanacsin JI.C., byty3oB B.®., Kagomies C.b. u npyrue «Matemartuka: aaredpa u
Havaja MaTeMaTH4ecKoro aHanusa, reometpus. 'eomerpusi». 10-11 kiacc.

JlononHurenbHas Mureparypa

1. bBynumosuu E.A., bynsrueB B.A. «Martematuka. BepositHocTh U cratuctuka. 10
kiacc (ba3oBbiii U yriryOnEHHBIA YPOBHM)».

2. byaumosuu E.A., bynsiueB B.A. «Maremaruka. BepositTHocTh U cratuctuka. 11
kiacc (ba3oBbiii U yriyOnE€HHBIA YPOBHM)».




