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IHosicHUTEILHAA 3AIHCKA

PabGouwass  mporpamma  cocTaByieHa B COOTBETCTBHH C  TpeOOBaHHUSIMHU
DenepanbHOrO TOCYAAPCTBEHHOTO  O0Opa3oBaTENbHOIO  CTaHAapTra cpegHero  olmero
00pa3oBaHUsI Ha OCHOBE HOPMATHUBHBIX JTOKYMEHTOB:

o ®enepanpHoro 3akoHa «0O0 obpasosanmu B Poccuiickoii ¢denepamum» Ne273-®@3 ot
29.12.2012 r;;

e @enepambHOrO TrOCYJApPCTBEHHOIO O0pa30oBaTENbHOrO CTaHAApTa CpenHero oodmiero
obpazoBanus (yTB. mpukazoM MunHHCcTepcTBa 0Opa3oBaHus U Hayku PO ot 17 mast 2012 1.
Ne 413);

e [lpuxa3za MunucrepcTBa oOpa3oBanusi u Hayku P® ot 17 mas 2012 r. Ne 413"006
yTBEPKAEHUH (penepaibHOrO roCcyIapCTBEHHOrO 00pa3oBaTeIbHOIO CTaHAAPTA CPEIHETO
oOmero obpazoBanus” (¢ M3MeHEeHUAIMH U nononHeHusiME [1pukas MunoOpnayku Poccun
oT 29 nexabpst 2014 r.Ne 1645; Ilpuka3 MunobpHayku Poccum ot 31 nexabpst 2015 1.
Ne1578; Tlpukaz MunobpHayku Poccuu ot 29 nronst 2017 r. Ne 613);

o IlpumepHOll OCHOBHOW OOpa3OBaTEIBPHONW MPOTPaMMbl CpeaHero odmero oOpa3oBaHUs
(omobpena pemennem DenepanbHOTO Y4eOHO-METOMIUYECKOTO OOBETMHEHUEM 0 00IIeMy
00pa3oBaHHIO, MPOTOKOJ 3acemanus ot 28 ampesnst 2016 r. Ne2/16-3);

e OcHoBHOIl  oOpa3oBaTeNnbHOW  TporpamMmbl  cpenHero  obmero  oOpasoBaHUs
MYHHLMOIAIBHOTO aBTOHOMHOro  oOmieoOpa3oBatenbHoro — yupexxaenus  «CpemHsis
obmeodpaszoBarenbHas mkoja Ne34» r. Kamencka - Ypanbckoro.

Mecto mnpeamera «MaTemaTHka: aaredpa M HadajJa MAaTeMATHYECKOro AaHAJIH3a,
reoMeTpHs» B 023MCHOM Y4eOHOM IJIaHe.

QenepanbHblii  0asucHbIl  y4eOHBIH TUIaH [JIs1  0Opa30OBATENBHBIX — YUPEIKACHUH
Poccutickoit @enepaunn npeaycMaTpuBaeT o0si3aTeNIbHOE U3yUeHHe MaTeMaTuku (0a30Boii) Ha
sTamne cpenHero odmero obpasoBanusi B odbeme 280 wacoB. B Tom uncne: B X kmacce — 140
yacoB, XI— 140 gacos.

TpeGoBanuss Kk pe3yJbTaTaM OCBOeHHsI mporpamMmbl mnpeamera «MartemaTuka:
anredpa ¥ HAYAJIAa MAaTEeMATHYECKOI0 AHAJIN3A, TeoMeTPHs» (YIri1y0JIeHHbIl YPOBEHb).

JIn4HOCTHBIE pPe3yJIbTaThl OCBOSHUS] OCHOBHOI 00pa30BaTENIbHON MPOrPaMMbl JOJIKHBI
OTPaXKaTh:

1) pocCCHiiCKyI0 TpPakOAaHCKYI0 HMIACHTUYHOCTb, MATPUOTHU3M, YBAKEHHE K CBOEMY Hapo#y,
4yBCTBA OTBETCTBEHHOCTH nepen PoauHON, ropaocTu 3a CBOM Kpaii, ¢BOK Poauny, nmpoisoe u
HacTosilllee MHOTOHALMOHAJIBHOrO Hapoaa Poccuu, yBaskeHHE TI'OCYIApCTBEHHBIX CHMBOJIOB
(rep®, ¢uar, rumn);,

2) Tpa’kAaHCKYIO MO3UIUI0 KaK aKTHMBHOTO U OTBETCTBEHHOI'O HJIEHa POCCHICKOro OOIIecTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE IMpaBa U OOS3aHHOCTH, YBAXKAIOIIErO 3aKOH W
NpPaBOMOPSIIOK,  OONamaroImmero  YyBCTBOM  COOCTBEHHOTO — JOCTOMHCTBA,  OCO3HAHHO



NPUHUMAKIIECTO TPAaAUIHUOHHBIC HALIMOHAJIBHBIC H O6LLIeLIe.]'IOBeLIeCKI/Ie T'YMaHHUCTUYCCKUE U
ACMOKPATUICCKUE HEHHOCTH,

3) TOTOBHOCTH K Iy keHHI0 OTeUecTBy, €ro 3allnTe;

4) chopMUPOBAaHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKd U OOIIECTBEHHOW MPAKTHKHM, OCHOBAHHOIO HA IHAJIOre KYJBTYpP, a TAKXKE Pa3IUYHBIX
¢dopm 001IEeCTBEHHOTO CO3HAHMSI, OCO3HAHIE CBOETO MECTa B IOJHUKYJILTYPHOM MHPE,

5) cdopMUPOBAHHOCTH OCHOB CaMOPAa3BUTHS ¥ CAMOBOCIHTAHUS B COOTBETCTBUU C
00I1IeYeIOBeYECKMMH [IEHHOCTSIMH W WAeaJaMH TPaXIaHCKOro OOMIeCTBa, TOTOBHOCTb U
CIOCOOHOCTD K CAMOCTOSITEIbHOM,

6) TOJEpaHTHOE CO3HAHME W MOBEICHHUE B MOJHUKYJIBTYPHOM MHUpPE, TOTOBHOCTh M CIIOCOOHOCTD
BECTH TUAJIOT C APYTUMH JIFOJIbMH, TOCTUTATh B HEM B3aUMOIIOHIMAHUS, HAXOIUTh O0IIUe Len
U COTPYAHUYATH JUISI UX IOCTHXKEHHUS, CIOCOOHOCTh MPOTUBOCTOATH MAEOJOTHU SKCTPEMHU3MA,
HAlMOHANN3Ma, KCeHO()OoOWM, TUCKPUMHHALMU 10 COLHMAJIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaLlMOHAJIbHBIM NPU3HAKAM U APYTMM HETaTUBHBIM COLIUAIbHBIM SIBJICHUSIM,

7) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, AETbMH MIIAIIIETO BO3PACTa, B3POCIBIMH B
o0pazoBaTesbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe0BATENbCKOM, MPOSKTHONW U APYTHX
BHUAAX NCATCIBbHOCTH,

8) HPaBCTBEHHOE CO3HAHHUE M MOBEEHIE HA OCHOBE YCBOCHHUS O0IIEUETIOBEYECKIX [ICHHOCTEH,

9) TOTOBHOCTB | CITOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIIE CAaMOOOPA30BaHHIO, HA TPOTSKEHUN
BCeWl JKU3HH, CO3HATEJIbHOE OTHOIIEHHE K HEMpPephiBHOMY OOpPa30BaHUIO KaK YCJIOBHIO
yCHeIHOW nMpodeccuoHaNbHON 1 O0IeCTBEHHOM AeSITEIbHOCTH,

10) scrernueckoe OTHOIIEHHE K MHPY, BKIIIOYAsl 3CTETHKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOILIECTBEHHBIX OTHOIICHUIA,

11) npuHsTHE W peamu3alUI0 [EeHHOCTeH 370poBoro W OezomacHoro obpasa KH3HH,
noTpeOHOCTH B (PU3HUECKOM CaMOCOBEPIIIEHCTBOBAHHH, 3aHSITHSIX CIIOPTUBHO-030POBUTENIBHON
IEATEIbHOCTBIO, HENPHATHE BPENHBIX MPHUBBMUEK. KYPEHHs, VIOTPEOJEHUs] aJKOroJs,
HapPKOTHUKOB;

12) OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (U3NYECKOMY U
NICHXOJIOTHUECKOMY 3IIOPOBBIO, KaK COOCTBEHHOMY, TaK W JPYIHX JIFOICH, YMEHHE OKa3bIBaTh
NEPBYIO MOMOLIB;

13) ocosnanHbIli BBIOOp Oyayiieil mpodecCHu M BO3MOMKHOCTEH peaqu3aliil COOCTBEHHBIX
JKU3HEHHBIX TJIAHOB, OTHOIIEHHWE K NPOPECCHOHATIBHONU AESITeIbHOCTH KaK BO3MOXKHOCTHU
y4acTUsi B pEIIeHHH JIMYHBIX, OOINECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npobiem;



14) cpopMHPOBAHHOCTH SKOJOTUYECKOrO MBILIUIEHHS, TOHUMAHUS BIUSHHUS COLMAIBHO-
SKOHOMHYECKHX TPOLIECCOB HAa COCTOSIHUE NMPUPOAHON M COLMANBHOW Cpenbl, MpUOOpeTeHHe
OIBITA HKOJOrO-HANPABIECHHON AESTENbHOCTH,

15) OTBCTCTBCHHOC OTHOLICHUE K CO3JaHUK CEMbU Ha OCHOBE OCO3HAHHOI'O HpI/IHﬂTI/Iﬂ
LEHHOCTEN CeMeNHON KU3HU.

JIn4HOCTHBIE Pe3yJabTAThl OCBOCHUS aIalTHPOBAHHONH OCHOBHOH 00pa3oBaTeNbHOM
MPOrpaMMBbI JOJIKHBI OTPAXKaTh:

1) nnst riyxux, C1aboCHBIIAIINX, TO3THOOTTIOXIINX 00yYarOIIUXCSI:

CHOCOOHOCTh K COLMAJIbHOW amanTaldd M HMHTErpanuu B OOLIeCTBE, B TOM YHCJIE TIPHU
peann3aiuyu BO3MOXKHOCTEH KOMMYHHUKAILMM Ha OCHOBE CJIOBECHOW peud (BKJIIOYAsl YCTHYIO
KOMMYHHKAIIHIO), & TAKXKE, TPH JKEJTaHWH, KOMMYHHKALIUH HA OCHOBE YKECTOBOH PEYH C JIMLIAMH,
MMEIOINMH HAPYILICHUS CIyXa,

2) nnst o0yHaroOLIUXCsl ¢ HAPYIIEHUSIMHU ONIOPHO-/IBUTATEIBHOTO aIlapaTa;

BJIaACHHUC HaBbIKaMH HpOCTpaHCTBeHHOﬁ u COLIPIaJIbHO-6bITOBOI>'I OPUCHTHUPOBKHU, YMEHUC
CaMOCTOSITEJIbBHO U 0€30IacHO NnepeaABUraTbCad B 3HAKOMOM W HE3HAKOMOM IMPOCTPAHCTBE C
HUCIIOJIB30BAHUEM CIICHUAJIBHOT'O O60py,[[OBaHI/I$I;

CIOCOOHOCTP K  OCMBICIEHHIO #  aupdepeHUManm KapTHHbBI MHpPA, €€ BPEMEHHO-
MPOCTPAHCTBEHHON OpraHU3aLNy,

CrOCOOHOCTh K OCMBICICHUIO COLMAJIbHOTO OKPYKEHHs, CBOEr0 MeCTa B HEM, MPUHSATHE
COOTBETCTBYIOLUX BO3PACTy LIEHHOCTEN U COLMAJIbHBIX POJIEli,

3) mis 00y4aromuxcs ¢ pacCTPOHCTBAMH ayTUCTHYECKOTO CIIEKTPA:

dbopMUpOBaHHE yMEHHUsS CIIeAOBaThb OTPaOOTAHHONH CHUCTeMe TMpaBW TOBEASHUS U
B3aMMOJICHCTBHSI B MPUBBIYHBIX OBITOBBIX, Y4€OHBIX M COLMAIBHBIX CHTYAIUSX, VAECPKUBATH
rPaHULIbI B3AUMOACUCTBHS,

3HaHKE CBOMX MPENnoYTeHul (orpaHn4enuii) B ObIToBOH cepe u cepe nHTEpeCcoB.

MeTtanpeaMeTHbIe Pe3yJbTATBI OCBOCHHS OCHOBHOW OOpa3oBaTeNbHOH MPOrpaMMbl
JOJIKHBI OTPaXaTh:

1) yMmeHHe CaMOCTOSITENIbHO ONpenemsiTh LeNH ACATEIbHOCTH W COCTAaBJISATh  IUIAHBI
NESTeNIbHOCTH,  CaMOCTOSITENIbHO  OCYILIECTBJISITh, KOHTPOJMPOBaTb U  KOPPEKTUPOBATH
NEeSITeNIbHOCTD;, UCIIONb30BaTh BCE BO3MOJKHBIE PECYPCHI AJI AOCTH)KEHUsI ITOCTABJIEHHBIX Lienei
U peasTM3aliy IJIAHOB IS TEIbHOCTH, BBIOUPATh YCIEIIHbIE CTPATETHH B PA3JIMYHBIX CUTYALHSIX;

2) yMeHHe TPOAYKTUBHO OOINATBCS U B3aUMOJCHCTBOBATH B TPOIECCE COBMECTHOMU
NESITEIbHOCTH, YYHUTBIBATH MMO3ULUU JPYIMX YYaCTHUKOB JEATENBbHOCTH, 3(P(EKTHBHO
pazperaTh KOH(JIUKTHI,



3) BlageHWe HaBbIKAMH IIO3HABATENbHOH, Yy4eOHO-HUCCIIENOBATENbCKOM M MPOEKTHOU
NEATEIbHOCTH, HAaBBIKAMH  paspelieHuss npodieMm; CrnocoOHOCTh M TOTOBHOCTH K
CaMOCTOATEJIbHOMY NOMCKY METOAOB PELIEHUs NMPAKTHUYECKUX 3a7a4, MPUMEHEHHUIO Pa3InYHBbIX
METOOB MO3HAHUS,

4) TOTOBHOCTb W CHOCOOHOCTP K CaMOCTOSITENIbHOH HH(POPMAIIMOHHO-TIO3HABATEIbHON
NEeSITeIbHOCTH, BJIAJCHHE HAaBBIKAMH TOJy4eHUss HeoOXomuMoi uH(popManuu u3 cloBapei
Pa3HBIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3JIMUHBIX UCTOYHUKAX WH(POPMALIMH, KPUTUIECKU
OLICHWBATh U HHTEPIPETUPOBATH NH(OPMALIHIO, TIONYUAEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

5) ymeHue HCHONB30BATh CPENCTBA WHPOPMALMOHHBIX M KOMMYHUKAIHOHHBIX TEXHOJOTHIA
(manee - UKT) B pellleHMM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C
cobJroIeHeM TpeboBaHU SPTOHOMUKH, TEXHHUKHU 0e30macHOCTH, THTHEHBI,
pecypcocOeperkeHusi, MPaBOBbIX U STHYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM 0€30MacHOCTH;

6) yMeHHe OnpenessiTh Ha3HaueHue U (PYHKLNHU Pa3IMYHBbIX COLMAIbHBIX HHCTUTYTOB;

7) YMCHHUE CaMOCTOATCIBbHO OLCHHUBATL W MPUHUMATh PCIICHUA, ONPCACIAOIIUEC CTPATCIURO
NMOBEACHUS, C YUETOM I'pa*kKIaHCKUX U HPAaBCTBCHHBIX I_IeHHOCTefI;

8) BJIAACHUEC SA3BIKOBBIMU CPECACTBAMU - YMCHHE ACHO, JIOTUYHO U TOYHO U3JIaratb CBOHO TOUKY
3p€HUsA, UCITOJIB30BATh AACKBATHLIC A3BIKOBLIC CPECACTBA,

9) BnasieHNe HaBBIKAMH MTO3HABATEIBHON peIEKCHH KaK OCO3HAHUS COBEPINAEMbIX ACHCTBUI U
MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAaHULl CBOErO 3HAHMs U HE3HAHUS,
HOBBIX [TO3HABATENBbHBIX 3374 U CPEACTB UX JOCTUKEHUS.

MeTtanpeameTHbIe pe3yJbTaThI OCBOEHHUS aAanTUPOBAHHON OCHOBHOH
00pazoBaTeIbHON NPOrPaMMBbl JOJKHBI OTPAKATh:

1) nnst riyxux, C1aboCHbIIAIINX, TO3HOOTTIOXIINX 00yYarOIIUXCSI:

BJIaJICHHE HABBIKAMH OIPEIEIICHHUs] 1 UCTIPABJICHUS CIeN(UIECKUX OIHOOK (arpaMMaTH3MOB) B
MHACBMEHHON U YCTHOU pedy,

2) ns 00y9aroImuxcs ¢ pacCTPONCTBAMU ayTEHTHYECKOTO CIIEKTPA:

CrOCOOHOCTD TJIAHUPOBATh, KOHTPOJUPOBATh U OLIEHUBATH COOCTBEHHBIC yueOHBbIC NEHCTBUS B
COOTBETCTBUU C IMOCTABJIEHHOHN 3a7a4eil U YCIOBUAMM €€ Pean3aluy NPHU CONPOBOXKAAKIIEH
IIOMOIIIHU IIEAaroru4yeCKoro pa6OTHI/IKa u OpFaHI/ISYIOLLIefI MOMOIIH TBHOTOpPA,

- OBJIAZICHHE YMEHUEM OmpenensaTh Hanbosee 3QpPeKTHBHBIE CIOCOOB! TOCTHKEHUST Pe3yibTaTa
NpU COMPOBOXKAAKOLIEH MOMOLIM MENAroruueckoro pabOTHHKAa W OPraHU3yIOLIeH MOMOLIH
TBIOTOPA;

-OBJIA[ICHNE YMEHHEM BBIMIOJHIATh NEHCTBUS 1O 3aJaHHOMY AalrOpUTMy WM 00pasiy mnpu
COMPOBOXKIAOLIEH ITOMOIIN MEJarorndeckoro pabOTHUKA U OPraHU3YIOIIEel ITOMOIIH THIOTOPA,



- OB/lafIEHNEe YMEHVEM OLiEHUBATb Pe3y/bTaT CBOEN AeATeNbHOCTM B COOTBETCTBUM C 3a[aHHbLIMU
3TaloHamMu NPV OpraHn3yHoLLEeit MOMOLLY ThOTOPA;

- OB/lafileHMe YMeHNEeM aflekBaTHO pearvpoBaTb B CTaHAAPTHON CMTyauun Ha ycnex U Heypauy,
KOHCTPYKTVMBHO [AelCTBOBaTb [AaXe B CUTyauusx Heycnexa Mpy OpraHU3ytowein MnomoLym
TbHOTOPA;

- OBNafieHMe YMeHWEM aKTMBHOFO WCMO/b30BaHNA 3HAKOBO-CMMBO/MYECKMUX CPeACTB ANs
npeacTaBneHnst MHopMaLym 06 M3ydyaemMbiX 06bEKTAX U MPOLLECCax, PasfiMUHbIX CXeM PeLLIeHUs
yueOHbIX 1 NPaKTUYECKMX 3afa4 Npu OpraHu3ytoLleil MOMOLLM Nefarora-ncuxonora v TbloTopa;

CMNOCOBGHOCTbL  CaMOCTOATE/IbHO 00paTUTLCA K nejarormyeckomy paboTHUKY (negarory-
ncMxosory, coumnanbHOMy neaarory) B Clydae IMYHbIX 3aTPYLHEHWIA B PeLUeHUM Kakoro-nmbo
BOMpPOCa;

- CMOCOGHOCTb CaMOCTOSITENIbHO AENCTBOBATb B COOTBETCTBMU C 3a[aHHbIMK 3Ta/lOHaMK Npu
MOVCKe MH(OPMALMN B Pa3NNUHbIX UCTOYHMKAX, KPUTUUYECKU OLIEHMBATb W UHTEPNPETMPOBaTh
Mosyyaemyto MHHOPMALMIO U3 Pa3NINYHBIX UCTOYHMKOB.

MpegMeTHble  pe3ynbTaTbl  OCBOEHMSI  OCHOBHOI  06pa3oBaTeflbHOMW  NpPOrpamMMbl
yCcTaHaB/MBalOTCA 415 y4eOHbIX NpeAMeTOB Ha 6a30BOM W yr1y61eHHOM YPOBHSX.

N3yyeHne npegmeTHo o6nactn "MaTematmka n MHPOPMATUKA" JO/MKHO 06ecrneynTs:

- C(hOPMMPOBAHHOCTb MPEeACTaBNEHNI O COLMaNbHbIX, KYNbTYPHbIX M UCTOPUYECKMX (haKTOpax
CTaHOB/EHNSA MATEMATUKMN U MHPOPMATUKY;

- C(hOPMMPOBAHHOCTb OCHOB SIOTMYECKOr0, aNrOPUTMUYECKOT0 1 MaTEMATMYECKOT0 MbILEHUS;
- ChOpMMPOBAHHOCTb YMEHWI NPUMEHSTb NOMYYEHHbIE 3HAHUS MPU PELLEHNIN Pa3NNYHbIX 3afay;

- c(hOPMMPOBAHHOCTb MPEACTaBNEHNI O MaTEMATUKE KaK 4YacTh 06LLEeYeN0BEYECKONA KYNbTypbl,
YHMBEPCA/lbHOM f13blKE HayKMW, MO3BO/AIOLLEM ONUCLIBATL W M3y4aTb peasibHble MPOLECCHl U
SBNEHUS;

- chopMMPOBAHHOCTbL NPEACTaBAEHNI 0 ponn nHhopmatukn n MKT B COBpeMEHHOM 06LLECTBe,
NMOHMMaHMe OCHOB NPaBOBbIX aCMeKTOB MCMOMNb30BaHUA KOMMbIOTEPHLIX Mporpamm 1 paboTsbl B
WHTepHeTe;

- c(hOPMMPOBAHHOCTb MpPeACTaBNeHNA O BAUSHUM WMH(DOPMALMOHHBIX TEXHOMOTUIA Ha XXM3Hb
yenoBeka B OOLECTBE; MOHMMaHWe COLMANbHOrO, 3KOHOMMWYECKOrO, MOMUTUYECKOrO,
KyNbTYpPHOro,  lOPUAMYECKOTO,  MPUPOAHOr0,  3PrOHOMUYECKOTO,  MEAWMLMHCKOro U
(h1310NOrNYECKOro KOHTEKCTOB MH(OPMALMOHHBIX TEXHOOT NIA;

-NPUHATUE 3TUYECKMX ACMEKTOB MH(HOPMALMOHHBIX TEXHOMOIMNIA; 0CO3HAHWE OTBETCTBEHHOCTY
nofeli, BOBMEYEHHbIX B  CO3[4aHWe U WCMOMb30BaHMe  WMHAOPMALMOHHBIX — CUCTEM,
pacnpocTpaHeHne MHpopMAaLMK.



IIpenmeTHbIe pe3yabTaThl H3y4eHHs YUeOHOI0 MpeaMeTa.

"Maremaruka" (BKmouas anredOpy M Hadaja MaTE€MAaTHYECKOrO aHaIN3a, TE€OMETPHIO)
(yrnyOneHHBIH ypOBEeHb) - TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOEHUS yriIyOJIEHHOTO
Kypca MaTeMaTUK{ AOJLKHBI BKJIYATH TPeOGOBAHHSI K Pe3yJbTATAM OCBOeHHsI 0a30BOro

Kypca

1) chopMupOBaHHOCTH MPEACTABICHUH O MATEMATHKE KaK YaCTH MHPOBOH KYJBTYPBI H O MECTE
MaTeMaTHKH B COBPEMEHHOW LMBUJIM3ALMHU, O CMOCO0AX OMUCAHUS HA MAaTEMATHYECKOM SI3bIKE
SIBJICHUH pPeajJbHOrO MHUPA,

2) chOpMHUPOBAHHOCTh MPEACTABICHUH O MAaTeMAaTUYECKUX MOHSITHSIX KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJEJSAX, MO3BOJSIOUIMX OMKCBIBATD U U3y4aTh Pa3Hble MPOLIECCHI U SIBJICHUS,
MOHUMAaHUE BO3MOXHOCTH aKCUOMATUYECKOTO MOCTPOEHUSI MATEMAaTHUYECKUX TEOPUI;

3) BlageHWe METOAAMM [OKAa3aTeNbCTB M aJrOPUTMOB PELISHHS, YMEHHE WX TNPUMEHSATH,
MIPOBOJUTH AOKA3aTEJbHBIE PACCYKACHUS B XOI€ PEIICHUs 3a4a4,

4) BnageHWE CTAaHAAPTHBIMU TNPUEMAMH pPEIIEeHUS PAalMOHAIBHBIX W HUPPALHOHAIBHBIX,
MOKA3aTeNbHBIX, CTENEHHBbIX, TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CHUCTEM,
HCIIOJIb30BAHNE FOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHUCJIE AJIs MOMCKA MYTH PELIECHUS U
WJUTIOCTPALIVK PELIeHUs] YPABHEHUN U HEPABEHCTB;

5) chopMUPOBAaHHOCTE MpencTaBJeHUH OO0 OCHOBHBIX MOHATHSAX, HAEAX H METOAax
MaTeMaTHYECKOrO aHAIIN3a,

6) BIAQJEHHE OCHOBHBIMU TMOHSATHAMU O TIUIOCKMX W TPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX
¢durypax, uXx OCHOBHBIX CBOWCTBaX; C()OPMHUPOBAHHOCTb YMEHHs PACIIO3HABATh HA YEPTEXKaXx,
MOZIENIIX M B PEAIbHOM MHpPE TeOMeTpUYecKkue (UTypbl, NMPUMEHEHHE H3YYEHHBIX CBOWMCTB
reoMeTpuueckux ¢uryp u (GopMyn NS pElIeHHS TEeOMETPHUYECKHMX 3amad W 3amad ¢
MIPAKTUYECKUM COAEPKAHHUEM,

7) chOpMHUPOBAHHOCTh TPEIACTABICHUN O MPOLECCaX U SIBJICHUSX, UMEIOIINX BEPOSTHOCTHBIN
XapaKkTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pPeajbHOM MHUpPE, 00 OCHOBHBIX MOHSITHSIX
SJIEMEHTAPHON TEOpPUM BEPOSITHOCTEH, YMEHUM HAXOAWTb U OLEHUBATb BEPOSATHOCTH
HACTYIUICHHs] COOBITHI B MPOCTENINX MPAKTHYECKUX CHTYAIUSIX U OCHOBHBIC XapPaKTEPUCTUKH
CIy4YaiHbIX BEJIUYHH,

8) BianeHUE HAaBBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM TPU PELICHHUU
3anay,

9) nist cnenbIX U CIa0OBHIAIMX OOYHArOLTUXCS:

- OBJIAJICHHUE TMPABUJIAMHU 3aIUCH MAaTEMATHYECKHX (HOPMYJ M CIIEIHMAIbHBIX 3HAKOB pesbe(pHO-
TOUYEYHOH cuctembl 00o3HaueHuit JI. bpaiins;

- OBJIQJICHHE TAKTUJIBHO-OCSI3ATENIbHBIM CIIOCOOOM OOCIENOBAaHUS U BOCIPHATUS pPeIbe(HBIX
U300paKeHHI MPEIMETOB, KOHTYPHBIX M300paKeHU reOMEeTPUIeCKUX (QUTYp U APYTOE,



- HaJU4KUe YMEHUS BBITIOJNHATh T€OMETPUYECKUE MMOCTPOSHUS ¢ MOMOIIBIO [IUPKYJISl U JTHHEHKH,
YuTaTh peibedHbie TpaduKKd  dIeMeHTApHBIX (YHKIUHA Ha KOOPAWHATHOW TIUIOCKOCTH,
NPUMEHATh CIelUalbHbIe TpHUCIocoOneHust sl penbeduoro uepuenus ("padrtemen”,
"IIkonpHUK");

- OBJIAZICHHE OCHOBHBIM (DYHKLIMOHAJIOM MPOTPaMMbl HEBU3YaJIbHOTO IOCTyTa K HH(GOPMAIINH Ha
SKpaHe MePCOHAIBHOIO KOMIIBIOTEPA, YMEHHE UCIIOIb30BATh MEPCOHAIBHBIE TH(HIOTEXHIUECKUE
cpeacTsa MHPOPMALMOHHO-KOMMYHHUKALHOHHOTO TOCTYTIA CIIETBIMA 00yUYarOIMMHCS,

10) nns oOyyaromuxcst ¢ HapyLUIEHUsIMU OMTOPHO-ABUTATEIbHOTO alapara;

-OBJIaJIEHUE CNIELUANIbHBIMA KOMIBIOTEPHBIMU CPENICTBAMU MPEACTABICHUS U aHAJIN3a AAHHBIX U
YMEHHE HCNOJb30BaTh IEPCOHAIBHBIE CPEACTBA JAOCTyNa C Y4€TOM JABUIATENbHBIX,
pedeNBUTraTeIbHbIX U CEHCOPHBIX HAPYLIECHUM,

- HAMUYIUE YMEHUSA UCIIOJIB30BATh NIEPCOHAJIBHBIC CPEACTBA JOCTYIIA.
U JOMOJIHUTECJIBHO OTPAKATL:

1) chopMUPOBAaHHOCTH MPEACTABIEHUH O HEOOXOAMMOCTH OKA3aTeJIbCTB MPU OOOCHOBAHUU
MATEeMAaTUYECKUX VTBEPKACHUM W pPONM AKCUOMATHKH B TPOBEICHUH JEAYKTUBHBIX
PacCy KIOeHUH,

2) chopMHPOBAaHHOCTh MOHSATHUHHOIO ammapara MO OCHOBHBIM pas3fesiaM Kypca MaTeMaTHKU,
3HaHUH OCHOBHBIX TeopeM, (GOPMYJl B YMEHHUSI UX NMPUMEHSTh, YMEHHUS TOKa3bIBaTh TEOPEMbI U
HAXOIUTh HECTAHJAPTHBIE CIIOCOOBI PEIIEHUs 3a/1aY;

3) chopMHUPOBAHHOCTb YMEHUH MOIEIMPOBAThH PEAbHBIE CUTYALIUH, UCCIE0BATh TOCTPOSHHBIE
MOJIEJIA, UHTEPIPETUPOBATh NOJYYCHHBINA PE3YNbTAT,

4) chopMHUPOBAHHOCTD MPENCTABICHII 00 OCHOBHBIX MOHATHUSX MAaTEMATUYECKOTO aHAJTN3a H UX
CBOWMCTBAxX, BJAQJCHHE YMEHHEM XapaKTEepPH30BaTh MOBENCHHE (DYHKIIMH, WCIOIb30BAHUE
MOJYYEHHBIX 3HAHUN JJI ONMCAHUS U AHAJIN3a PEaIbHbIX 3aBUCUMOCTEN,

5) BnageHMe YMEHUSIMH COCTABJICHUS BEPOSITHOCTHBIX MOJIEJNEH I10 YCJIOBHIO 3a7add U
BBIYUCIICHUsT BEPOSITHOCTH HACTYIUICHHsI COOBITHI, B TOM YHCIIE C TPUMEHEHHEM (OopMyJ
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH, HCCIENOBAHUS CIy4alHBIX
BEJIMYMH 10 UX PACTIPEAEICHHUIO.

Ilnanupyemblie JHUYHOCTHBIE Pe3yJbTATbI OCBOCHHSI MNPOrpaMMbl NpeaMeTa
«MaremaTuka: aareépa ¥ Ha4YaJIa MATEMaTHYECKOr0 AHAJIN3A, reoMeTpHus» (Yriay0JieHHbIH
YPOBeHb).

JInuHocTHBIE pe3yJbTaThl B c(epe oTHOLIeHHH o0ydawiuxcs K cede, K CBOeMYy
3A0POBbI0, K IO3HAHHIO ce0s:

1) opuenramust 0OOydarOIIMXCsl HA [OCTHXKEHHE JIMYHOTO CYACTBS, PEaTH3ALHIO
MO3UTHUBHBIX JKU3HCHHBIX TMEPCICKTHUB, WHULHHUATUBHOCTb, KPEATUBHOCTbL, TOTOBHOCTH U
CIIOCOOHOCTh K JINYHOCTHOMY CAaMOOIPENENEHHI0, CHOCOOHOCTh CTaBUTh LEIH U CTPOUTH
JKU3HCHHBIC ITJIaHbI,



2) TOTOBHOCTb U CHOCOOHOCTh obecneunTh cebe M CBOUM OJIM3KHM JOCTOWHYIO
JKU3HBb B MPOLIECCE CAMOCTOATENIBHOM, TBOPUECKON U OTBETCTBEHHOMN IEATENbHOCTH,

3) TOTOBHOCTb W CHOCOOHOCTh OOYYaOUIMXCS K  OTCTAUBAHHMIO  JINYHOTO
JOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTh BhIPadaThIBATH COOCTBEHHYIO
MO3ULIMIO IO OTHOIIEHHIO K OOIIECTBEHHO-TTOJUTHYECKUM COOBITHSM MPOLUIOrO M HACTOSIIErO
Ha OCHOBE OCO3HAaHMsI U OCMBICIEHUS] UCTOPHUHU, NYXOBHBIX LICHHOCTEH M AOCTH)KCHMI Hallen
CTpaHBbIL,

4) TOTOBHOCTb M CIOCOOHOCTh OOYYAIOLIUXCS K CAMOPA3BUTHIO M CAMOBOCITUTAHHIO
B COOTBETCTBHU C OOINEUETOBEYECKHMMHM IIEHHOCTSIMH W HIAEalaMH TPaKIaHCKOro oOIIecTBa,
noTpeOHOCTh B (PU3NYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHITHUSAX CIIOPTHUBHO-030POBUTENIbHON
JeSITeNIbHOCTBIO,

5) mpuHATHE W peanu3alvs LEHHOCTEW 3M0pOBOro M 0e30macHOro obpasa >KU3HH,
Oepe’kHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U
MICUX OJIOTMUECKOMY 3/I0POBBIO;

6) HenpusITHE BPEOHBIX MPUBBIUEK: KYPEHUs, YIIOTPEOICHHUS AIIKOTOJIs, HAPKOTHUKOB.

JIuuHocTHBIE pe3yJabTaThl B cdepe oTHomeHui obyuarommuxca Kk Poccmu kak k
Poaune (OTeuecTBy):

1) poccmiickass  WAEHTHYHOCTb, CIOCOOHOCTb K  OCO3HAHUIO  POCCHHCKOM
UAEHTUYHOCTU B IOJUKYJBTYPHOM COLIMYME, YyBCTBO NMPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOMN
OOITHOCTH POCCUHCKOro Hapoja U cyapOe Poccuu, maTpuoTH3M, TOTOBHOCTH K CIYKSHHIO
OTteyecTBy, €ro 3aIINTE,

2) yBaXeHHME K CBOEMY HApOAy, YYyBCTBO OTBETCTBEHHOCTH Tniepen PomuHOMH,
TOPAOCTHU 3a CBOW Kpaii, CBO PonuHy, mpoluioe U HacTosllee MHOTOHALMOHAIBHOTO Hapoaa
Poccun, yBaxkeHne K ToCy1apCTBEHHBIM CUMBOJIaM (Tep0, dar, TuMH);

3) ¢opmupoBaHUE YBa)XEHHUs] K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY SI3bIKY
Poccuiickoin ®@enepaunu, SBISIOIIEMYCS OCHOBOM POCCHUHUCKOW HWACHTUYHOCTU U TJIABHBIM
(akTOPOM HAITMOHAITEHOTO CAMOOIIPEEIICHUS,

4) BOCNUTaHHE YBAKEHHUS K KYJbTYpe, SI3bIKaM, TPAAMLUSAM U OOBIYasiM HApOMOB,
nposxxusaromux B Poccniickon denepauuu.

JIuuHocTHbIEe pe3yabTaTbl B cdepe OTHOWEHUHIT O00y4alIIUXCS K 3aKOHY,
rocyJapcTBY H K IPAXAAHCKOMY 0011eCTBY:

1) rpakmaHCTBEHHOCTH, TPAKIAHCKAs TIO3MLHUS aKTUBHOTO U OTBETCTBEHHOIO UJICHA
pPOCCHIICKOro O0IIEeCTBa, OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIE TMpaBa U OOSI3aHHOCTH,
YBAXKAKOIIErO 3aKOH W IPABONOPSAAOK, OCO3HAHHO MNPUHUMAIOIIETO  TPaAULIMOHHBIC
HAlMOHAJIbHBIE M OOIIeueNoBeYeCKHe T'yYMAHHCTUYECKHE M JI€MOKPATHUYECKHE LIEHHOCTH,
TOTOBOTO K yUaCTHIO B OOIIIECTBEHHOMN KU3HUY,

2) mpuU3HAaHUE HEOTUYKAAEMOCTH OCHOBHBIX IpPaB M CBOOOI 4YEJOBEKa, KOTOpPBIE
NPUHAJIEKAT KaXIOMy OT POKACHUS, TOTOBHOCTb K OCYINECTBJICHHIO COOCTBEHHBIX IpaB U
cBoOon Oe3 HapymeHus mpaB ¥ CBOOOJ IPYrUX JIHI, TOTOBHOCTH OTCTaWBaTh COOCTBEHHBIE
npaBa U CBOOOIBI YEJIOBEKA U TPA’KAAHNHA COTIIACHO OOIIENPU3HAHHBIM NMPUHLUIIAM U HOpMam
MEXAYHapOIHOrO npasa U B cOoTBeTcTBUH ¢ KoncTuTynuei Poccuiickoit @enepaunu, npasosast
U MOJIMTUYECKAsl TPAMOTHOCTD;

3) MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIEeCTBEHHON NPAaKTUKH, OCHOBAHHOE HA [UAJIOTe KYyJIbTyp, a TaKXKe Pa3IHuHbIX (HopM
OOIIEeCTBEHHOT'O CO3HAHMSA, OCO3HAHUE CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE;



4) uHTepHOpHM3alMs LEHHOCTeH IeMOKPaTMM M COLMAJbHOH COJHMIAPHOCTH,
FOTOBHOCTb K JOTFOBOPHOMY pEryJHUPOBAaHUK) OTHOLIEHWH B TPyNNe HWIX COLMAIBHON
OpraHu3alyy,

5) roToBHOCTH OOYHAIOIIMXCS K KOHCTPYKTUBHOMY YYaCTHIO B MPHHATHU PEILCHHIH,
3aTParuBarOIIUX UX IMpaBa M HHTEPECHl, B TOM YHCJIE B PA3UYHBIX (popMax OOINECTBEHHOM
CaMOOpPTaHU3ALNH, CAMOYIIPABJIEHHs], OOIIECTBEHHO 3HAYUMON AESATEIbHOCTHY,

6) TpPUBEP)KEHHOCTb  HIESIM  HHTEPHALMOHAIM3MA,  APYXKOBL,  PaBEHCTBA,
B3aUMOINOMOIIM HAPOAOB, BOCIHMTAHUE YBAXKUTEJIBHOIO OTHOWIEHUS K HALUOHAJIBHOMY
JIOCTOWHCTBY JIFOAEH, UX YyBCTBAM, PEITUTHO3HBIM YOCKICHUSM,

7) TOTOBHOCTb  OOYyYarOIMUXCA  MPOTHBOCTOSATH  HMICOJOTHH  HKCTPEMHU3MA,
HAIlMOHATN3Ma, KceHO(poOuH; KOppyNuUHUM, AUCKPUMHUHALIMK 1O COLMAJIBHBIM, PEUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM PU3HAKAM U IPYTUM HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSIM.

JIuuHOCTHBIE pe3ybTaThl B c(epe OTHOMIEHHI O0YYAIIMIMXCA C OKPYRAKIHMH
JIIOAbMH:

1) HpaBCTBEHHOE CO3HAHUE W TMOBEIACHHE Ha OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX
LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHMS M TIOBEICHHS B IOJMKYJbTYPHOM MHpPE, TOTOBHOCTH U
CHOCOOHOCTH BECTH THUAJIOT C IPYTHMH JIFOJIbMH, JOCTUTaTh B HEM B3aUMOIIOHUMAHUS], HAXOUTh
o0Imue eau U COTPYAHNYATD JJIST UX TOCTHIKSHHS,

2) TpUHATHE TYMAHUCTUYECKMX I[IEHHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOE W
I00pOsKeNaTeNIbHOE OTHOIIEHHUE K APYTrOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

3) cmocoOHOCTH K COMEPEKUBAHUIO M (POPMUPOBAHHE MO3UTHBHOIO OTHOIICHUS K
JFONSM, B TOM YHCJE K JHIAM C OFPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS M WHBAJIHUIAM,
Oepe’kHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (PU3MUYECKOMY M MCHXOJOTHYECKOMY
3IOPOBBIO IPYTHUX JIFOAEH, YMEHHE OKa3bIBATh NMEPBYIO MOMOIIb;

4)  ¢dopmupoBaHHUE BLIPAKEHHOW B MOBEICHUN HPABCTBEHHOW MO3UIIMH, B TOM YUCTIE
CrOCOOHOCTH K CO3HATENIbHOMY BBIOOPY 100pa, HPABCTBEHHOI'O CO3HAHUS U TIOBENEHUS HA
OCHOBE YCBOEGHHs OOIIEUENIOBEUECKUX LEHHOCTEH M HPAaBCTBEHHBIX YYBCTB (UECTH, IOJra,
CTPaBEJIBOCTH, MIJIOCEPAHS U IPYKETFOOHs);

5) pa3BuUTHE KOMIETEHLHMI COTPYOHHYECTBA CO CBEPCTHHUKAMH, NETHbMHU MIIAJIIErO
BO3pacTa, B3pOCIHBIMA B 00pa3oBaTeNbHOW,  OOINECTBEHHO  TOJIE3HOH,  y4eOHO-
HCCIIEIOBATEICKOMN, MPOSKTHOM U IPYTHX BHIAX ACATEIBHOCTH.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOLIEHHH O0YyYAIOMIUXCH K OKPYRKAIOLIEMY
MHUPY, )KHBO MPUPOIE, XyI0:KeCTBEHHOH KYJIbType:

1) MHpPOBO33pEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pAa3BHTHS HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTb K HAay4YHO-TEXHHYECKOMY TBOPYECTBY, BJIAJICHHE IOCTOBEPHOM
uHpopmaLmeit 0 mepenoBbIX AOCTHIKEHHSX M OTKPBITHUSIX MHPOBOH M OTEUECTBEHHOH HAyKH,
3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHMAX 00 yCTPOHCTBE MUpa U OOIIECTBa,

2) TOTOBHOCTb U CHOCOOHOCTH K OOpPa30BaHUIO, B TOM YHCIIE CaMOOOpPa3OBaHUIO, HA
NPOTSUKEHUH BCEH JKU3HH, CO3HATEJIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOpPA3OBAHUIO Kak
YCIIOBHIO YCIEUTHOW MPodecCUOHANBHOMN 1 O0IEeCTBEHHON AeSITETbHOCTH,

3) aKoJOrMuecKasl KyJibTypa, OepekHOe OTHOIICHHUS K POJHOH 3eMile, MPHUPOIHBIM
GoratctBam Poccuu ¥ Mupa, MOHMMAHHWE BIUSIHUS COLIMATbHO-3KOHOMHYECKHX MPOLECCOB Ha
COCTOSIHWE TPHPOJHONW M COLMAIBHOW CpENbl, OTBETCTBEHHOCTb 3a COCTOSIHHE MPHUPOIHBIX
pPecypcoB; YMEHHS M HaBbIKM Pa3yMHOrO MPHPOOINOIb30BAHMS, HETEPIIUMOE OTHOLICHHE K



NEWCTBUSIM, TPUHOCSAIIMM BpPEN SKOJOTHH, MPHOOPETEHHE OIbiTa 3KOJIOTO-HAIPABICHHOM
JESATETHLHOCTH,

4) >CTETUYECKOE OTHOLICHUS K MHUPY, TOTOBHOCTh K 3CTETUYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO ObITA.

JIuuHocTHBIE pe3yabTaThl B c(epe OTHOIEHHH O00y4YalOIIHXCSI K ceMbe H
poAHMTESIM, B TOM YHCJ/I€ MOATOTOBKA K CEMEHHOH KM3HU:
1) OTBETCTBEHHOE OTHOLICHUE K CO3[JaHHI0 CEMbH HA OCHOBE OCO3HAHHOT'O MPUHSITHUS
IIEHHOCTEH CeMEHHOM KU3HU,
2) TONOXUTENbHBIA 00pa3 CeMbH, POAMTENHCTBA (OTLOBCTBA U MATEPUHCTBA),
MHTEPUOPHU3ALMS TPAJAULUOHHBIX CEMENHBIX LIEHHOCTEH.

JInuHOCTHBIE pe3yJabTaThl B c(epe OTHOWEHHUSI 00y4aloImHXcs K TPyAy, B cdepe
COLMAJILHO-’)KOHOMHYECKHX OTHOIIEHHH:

1) yBaxxenne kO BceM (opmMaM COOCTBEHHOCTH, T'OTOBHOCTh K 3alINTE CBOEH
COOCTBEHHOCTH,

2) oCO3HaHHBIA BBIOOP Oyaymieli mpodeccuu Kak MyTh W CIOCOO pean3aluu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB;

3) TOTOBHOCTH OOYHYarOIIUXCS K TPYAOBOH MPO(eCCHOHANBHON NESITETPHOCTH KaK K
BOSMOXKHOCTH ~ y4YacCTHsl B  PEIIEHUH  JIMYHBIX, OOIIECTBEHHBIX, TOCYJApCTBEHHBIX,
OO0IIEeHAIIMOHAIBHBIX TTPO0OJIEM,

4) moTpeOHOCTh TPYOWTBCS, YBAKEHHWE K TPYAYy U JHOASIM TPYyAa, TPYAOBBIM
TOOCTIDKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHHE K Pa3HbIM BUAAM
TPYAOBOH AEATEIbHOCTH,

5) rOTOBHOCTP K CaMOOOCHYy>XKHBaHHIO, BKIOYass OOy4YeHHE U BBIOJHEHHE
IOMAIIHUX O00s13aHHOCTEH.

JInuHnocTHBIE pe3yabTaThl B cpepe PU3INIECKOro, MCHX0JI0THYE€CKOro, COHAJIBLHOIO
H AKAAeMHUYECKOro 6J1aronoJiyuus 00y4armmuxcs:
1) ¢usndeckoe, SMOLMOHANBHO-TICUXOJIOTHYECKOE, COLHAIbHOE OJaromnonyyue
o0y4aromuxcs B JKU3HH 0Opa3oBaTEIbHON OpPraHM3alvH, OIIYIIEHHE NEThbMH 0O€30MacHOCTH U
MICUX OJIOTMUECKOro KoMpopTa, HHOPMALIMOHHON OE30MacHOCTH.

IInanupyemblie MeTanmpeaMeTHbIe pe3yJbTATbI OCBOEHHMS MPOrpamMMbl IpeaMeTa
«MaremaTuka: aareépa ¥ Ha4aJaIa MATEMaTHYECKOr0 AHAJIN3A, reoMeTpHs» (Yri1y0JieHHbIH
YPOBeHb).

MertanpenMeTHble pe3yJbTaTbl OCBOSHHSI OCHOBHOW OOpa3oBaTeNbHOH MPOrpaMMbl
NPEACTaBJICHbI TPEMs IPYIIIAMH YHUBEPCATbHBIX yueOHbIX aericTeuil (YVY ).

1. PeryasiTHBHbIE YHHBepcaIbHbIe YueOHbIe el CTBHUsI
BrINyCKHUK HAYYHTCS:
1) CaMOCTOATENIBHO OMNpeAeNaTh LeNd, 3a0aBaTh MapaMeTpbl M KPUTEPHUH, IO
KOTOPBIM MOXHO ONPENENNUTh, YTO LeIb JOCTUTHYTA,



2) OLICHMBATh BO3MOXKHBIE TIOCJIEACTBHS JOCTIDKEHHsS TIOCTaBJIEHHOH LENU B
OESITEIbHOCTH, COOCTBEHHOH JKM3HHM W JKU3HH OKPYXKAIOIIMX JIFOAEH, OCHOBBIBASICH HA
COOOpaKEHMSIX 3TUKHU U MOPAJIH;

3) craBuTh U (QOpMyNHUpoOBaTh COOCTBEHHbIE 3amadnl B  00pa30BaTEIBHOM
IESITeIbHOCTH U JKU3HEHHBIX CUTYALHSIX;

4) OLICHUBATh PECYPChI, B TOM YHCJE BpeMs U IPyTrUe HeMaTepUaJIbHbIE PECYpPCHI,
HEOOXOIUMBIE ISl TOCTH)KEHUS TIOCTABJICHHOMN LIEIIH;

5) BBIOMPATh MyTh JOCTH)KEHUS LEJH, TUIAHUPOBAThH PEIIEHHE TTOCTABJICHHBIX 3a/1a4,
ONTUMH3UPYSI MATEPUANIbHBIE U HEMATEPHAIbHBIE 3aTPATH,

6) OpPTraHU30BBIBATH 3P (HEKTUBHBIN OUCK PECYPCOB, HEOOXOMUMBIX AJIST JOCTHIKCHHS
MOCTABJICHHON €U,

7) COIOCTABJIATh TONYyYEHHBIH Pe3yJbTaT AEATEIBHOCTU C IOCTABJICHHOH 3apaHee
LEJTBIO.

2. llo3HaBaTe/IbHbIE YHHBePCAIbHbIE YUeOHbIe JeHCTBUSI
BBINyCKHUK HAYYHTCS:

1) uckarb W HaxXOAWTb OOOOIIEHHBIE CMOCOOBI PEIIEHHUs 3aJa4, B TOM HYHUCIE,
OCYIIECTBJIATh PAa3BEPHYTHII WH(POPMALMOHHBIA MOMCK W CTaBHTb HAa €r0 OCHOBE HOBBIC
(yueOHbBIE 1 TO3HABATEIBHBIC) 3314,

2) KPUTUYECKH OLIEHHBATb U MHTEPIPETHUPOBATH MHPOPMAIHIO C PA3HBbIX MO3HULHUH,
pacrio3HaBarh U PUKCHPOBATH MPOTUBOPEUHSI B MHPOPMALIMOHHBIX HCTOUHUKAX

3) ucmonb3oBaTh  pPa3NUYHBIE  MOJIENBbHO-CXEMATUYECKHE  CPEACTBa  JUIA
NPEACTABICHUS CYIIECTBEHHBIX CBA3EH M OTHOLICHUH, a TaK)Ke MPOTUBOPEUNH, BbIABICHHBIX B
UH(POPMALMOHHBIX UCTOUHUKAX;

4) HaxomWThb W TPUBOAWUTH KPUTUYECKHE APTYMEHThl B OTHOIICHWH ACWCTBUH U
CYXXIEHUH OpPyroro; CHOKOWHO W pPa3yMHO OTHOCHUTBCS K KPUTHYECKHUM 3aMEYaHUSM B
OTHOIIEHNH COOCTBEHHOTO CYKACHHUS, PACCMAaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS,

5) BBIXOAWTH 32 PaMKH y4eOHOro MpEeaMeTa W OCYINECTBIIATH LIEICHAPABICHHbINA
MIOUCK BO3MOKHOCTEH ISl LIUPOKOTO MEPEHOCa CPEACTB U CrIOCOO0B AEHCTBUS,

6) BBICTpAaWBaThb WHAWBUAYAIbHYIO OOpa30BaTENbHYI) TPACKTOPUIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHbIE OTPAHUYCHNS,

7) MEHATb U yAEP’KUBAThH Pa3HbIe TIO3ULINHU B TIO3HABATEIBHOMN e TEIbHOCTH.

3. KoMMyHHMKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBUSA
BBINyCKHUK HAYYHTCS:

1) oCymecTBNSATL MAENOBYKD KOMMYHHUKALIMIO KAaK CO CBEPCTHHKAMH, TaK M CO
B3POCJIBIMH (KaK BHYTPU 00pa30BaTENIbHON OpraHU3allvy, TaK U 33 €€ MpeJeiaMu), moa0nuparThb
MapTHEPOB [UIsl JEJIOBOM KOMMYHHKAIIUM WCXOAS W3 COOOpaKeHWil pPe3yJIbTATUBHOCTH
B3aMMOJICUCTBUS, & HE JTUYHBIX CUMITIATHI;

2) mpu OCYUIECTBIIEHWH TPyNIoOBOi paboThl OBITH KaK PYKOBOAUTENEM, TaK U
YJICHOM KOMAaH/bl B Pa3sHBIX POJsIX (TeHepaTop HAeH, KPUTHK, UCTIOJHHUTENb, BBICTYMAOIIUH,
SKCTEPT U T.1.);

3) KOOpPAWMHHUPOBATH U BBHIMOJHITH PadOTy B YCIOBUSIX PEATLHOTO, BUPTYAJIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS,

4) pa3BepHYTO, JJOTUYHO U TOYHO HM3JIaraTh CBOKO TOYKY 3PEHUS C HUCIOJIb30BAHUEM
AICKBATHBIX (YCTHBIX M MACbMEHHBIX ) SI3bIKOBBIX CPENICTB;



5) pacrno3HaBaTb KOH(IMKTOreHHble CUTYyaLun 1 NpeAoTBpaLLaTh KOHPANKTbI JO W
aKTMBHOWM (hasbl, BbICTpPaMBaTb [eIOBYH0 W 00pa3oBaTe/NbHYd KOMMYHMKauuto, u3beras
NINYHOCTHbIX OLLEHOYHBIX CYXEHWIA.

MnaHnpyemble TMpeaMeTHble pe3ynbTaTbl OCBOEHMS MporpamMmbl  npeameTa
«MaTtemaTuka: anre6pa u Hayana MaTemMaTU4YeCKOro aHannsa, reoMmeTpus» (yrny6aeHHbl

Pe3ynbTaTbl Yrny6/1eHHOI0 YPOBHSA OPUEHTMPOBaHbl Ha MOMYYeHWEe KOMMETEHTHOCTEN
ANa nocnegyouen NpodeccMoHanbHOW AeATeNbHOCTM KaK B pamKax AaHHOW MpeaMEeTHOM
06n1acTu, TaK 1 B CMEXHbIX C Held 061acTax. dTa rpynna pe3ynbTaToB NpeAnonaraer:

- OBflafieHNe K/HOUEBLIMK MOHATUSMU U 3aKOHOMEPHOCTSIMI, Ha KOTOPbIX CTPOUTCS [aHHas
npeAaMeTHas 06M1acTb, pacno3HaBaHWe COOTBETCTBYHOLIMX WM NPU3HAKOB W B3aMMOCBSA3EN,

CMOCOBGHOCTb AEMOHCTPMPOBATh Pa3/iMyHble NMOAXOAbl K M3YUYEHWIO SBNEHWIA, XapaKTepHbIX ANs
n3y4aemMoi npegMeTHON obnacTu;

- YMeHMe pewaTb KaK HEKOTOpble NpakTUyeckue, Tak U OCHOBHble TEOPETUYECKME 3afjauu,
XapaKTepHble 41 UCN0Nb30BaHMS METOAOB W MHCTPYMEHTapWs faHHON NpeaMeTHOR obnacTtu;

- Hanuume TnpeAcTaBNeHWA O [aHHOW NpeAMeTHOM 0651aCTU  KakK  Le/oCTHON  Teopun
(COBOKYMHOCTM Teopuii), 06 OCHOBHbIX CBA3SIX C UHbIMW CMEXHbIMU 06/1aCTAMM 3HAHWIA.

Yrny6neHHbI YPOBEHb

«CUCTEMHO-TEOPETUYECKME Pe3ybTaTbl»

Pasgnen Il. BbINYCKHUK Hay4unTCA IV. BbINYCKHUK NONy4unT
BO3MOXHOCTb Hay4yunTbCA

Llenn ocBoeHua [na ycnewHoro npoao/ikeHus [Ana obecneyeHns BO3SMOXKHOCTY

npeameTta 06pa3oBaHus yCNeLwHOoro NpofoKeHus

o6paszoBaHus no
CMeLnanbHOCTSAM, CBA3aHHbIM C
OCYLLECTBNEHNEM HAYUHOI 1

no cneunaabHOCTAM, CBA3aHHbLIM C
NPUKnagHbIM NCMO/1Ib30BaHNEM

Maremariku MCCNEef0BATENbCKOIA
[esaTeNbHOCTY B 0611acTH
MaTeMaTUKN N CMEXKHbIX HayK
TpeboBaHUA K pe3ynbTaTam
AnemMeHTbl Teopun - CB06GOAHO onepmpoBaThbl - JJocTm>KeHne pe3ynbTaToB
MHO>XECTB U NOHATUAMWN: KOHEYHOoe pasgena ll;
MaTeMaTWyecKoin MHOXXECTBO, 3N1IEMEHT - onepupoBaTb NOHATUEM
NOTUKK MHOXXeCTBa, NOAMHOXeCTBO, onpeAeneHns, 0CHOBHbIMY
nepeceyeHune, 06beANHEHVE 1 BMAAMY OnpeaeneHui,
Pa3HOCTb MHOXECTB, YMC/IOBblE OCHOBHbIMV BUAaMKN TeOpeM;
MHOXECTBA Ha KOOPAWHATHOA - MOHMMATb CyThb KOCBEHHOMO
npamon, OTPe3okK, NHTEepBal, [0Ka3aTeNnbCTBa,
NONYyUHTEPBAN, NMPOMEXYyTOK C - onepupoBaTb MOHATUAMM

13peckb 1 ganee: 3HaTb onpeeneHne NMOHATYS, 3HaTb U YMeTb 060CHOBbLIBATL CBOCTBA (MPU3HAKM, EC/TN OH €CTb)
MOHSATVSI, XapaKTepM30BaTb CBS3M C APYTMMM MOHATUSIMU, NPEACTaB/SSt OAHO MOHATUE KaK YacTb LieSIOCTHOO
KOMI/IEKCa, MUCMO/b30BaTh MOHATUE 1 ero CBOMCTBA MPU NMPOBEAEHUN PaCCYXKAEHW, 10KAa3aTeIbCTB, PELLEHNUN
3aau.



Yucna u Bblpa>keHus

BbIKOMIOTOW TOYKOW,
rpacuyeckoe npeacraBneHue
MHOXECTB Ha KOOPLMHATHOM
NAOCKOCTY;

3afaBaTb MHOXeCTBa
nepeyvncrneHnemM u
XapaKTepuCcTUUYeCKNM
CBOWCTBOM,;

onepvpoBaTb MOHATUAMM:
yTBEPXJeHWe, oTpuLiaHune
YTBEPXAEHUS, UCTUHHbIE U
NOXHble YTBEPXKAEHUSA,
npuynHa, CNeAcTBue, YacTHbI
clyyaii 00LLero yTeepXaeHus,
KOHTpNpuUmep;

NpPoBepATb MPUHAANEXKHOCTb
3NeMeHTa MHOXECTBY;
Haxo4uTb NepeceyeHne n
00beNHEHNEe MHOXECTB, B TOM
ymcne NpeacTaBNeHHbIX
rpaMyeckn Ha YMCNOBOWA
NPSIMOA U Ha KOOPAMHATHOM
NAOCKOCTY;

NPOBOANTbL [OKa3aTe/lbHble
paccy>aeHuns ans 060CHOBaHWS
WCTUHHOCTUN YTBEPXAEHWA.

B NoBCeAHEBHOI YKN3HW W NPy

N3yueHun apyrux npeameToB:

MCNONb30BaThb YNC/0BbIE
MHOXecTBa Ha KOOpAWHATHOW
NPsSIMO 1 Ha KOOPAMHATHOM
NAOCKOCTM ANA onucaHus
peasibHbIX NMPOLECCOB U
ABNEHUIA;

NPOBOAMTbL [OKa3aTe/lbHble
paccy>XaeHus B CUTyaumax
NMOBCEAHEBHOMN XW3HW, Npu
peLleHnn 3agay 3 Apyrux
npesmMeToB

CB0604HO onepnpoBaThb
MOHATUAMM: HaTypasibHOe
4MCNO, MHOXECTBO
HaTypasibHbIX Yncen, Lenoe
YMCNO, MHOXECTBO LiefbIX
yumcesn, 0bbIKHOBEHHAsA 4po6b,
[ecATMYHas apobb, CMeLlaHHoe
4ncno, paLMoHaIbHOe YKCHO,
MHOXECTBO paLnOHa/IbHbIX
ymcesn, uppaloHanbHOe Yu1cno,
KOPEeHb CTEMeHw N,
[eCcTBUTENIbHOE YKCHO,

CYETHOrO M HECYETHOrO
MHO>KECTBa;

- MPUMEHATb METO,
MaTemMaTWNYeCKON MHAYKLMN
AN NpoBefeHNst
paccy>KaeHuii n
[0Ka3aTeNbCTB U Npu
peLleHnm 3agau.

B noBceAHEBHOM YKU3HW 1 Npu
U3y4eHnn Lpyrux npeaMeToB:

- MCNOMb30BaTbh TEOPETUKO-
MHO>KEeC T BEHHbI A3bIK 1
A3bIK NOTUKMW 15 ONUCaHNS
peasibHbIX NPOLLECCOB U
SBNEHWIA, NpY peLLeHnn 3agau
Apyruxy4yebHbIX NpesmMeTOoB

- JocTuKeHune pesynbTaTOB
pasgenall;

- cBODOOAHO OnepupoBaThb
4MCNOBLIMN MHOXKECTBaMU
Npu peLLeHnn 3apay;

- MOHUMATb NPUYUHbLI U
OCHOBHbIe neun pacLunpeHns
YMCNOBbIX MHOXKECTB;

- BNafleTb OCHOBHLIMU
MOHATUAMMN TEoPUN
LenMMOoCT W NPU peLLeHnn
CTaHAapTHbLIX 3a4a4



MHOXECTBO [eNCTBUTE/IbHbIX
yncen, reoMeTpryeckas
WHTepnpeTauns HaTypabHbIX,
LeNbIX, pauuoHanbHbIX,
[AeACTBUTENbHBIX YUCEST;
MOHMMATb N 0OBACHATD
pasHULY MeXay NO3uULMOHHOM
1 HEeMO3MLMOHHON cuctTemamm
3anucu yucern,

nepeBOAUTL YMCNa U3 OLHOM
cUCTeMbl 3anmcu (CUCTeMbI
CUMCNEHNS) B ApYyryio;
[0Ka3blBaTb U NCNONb30BATH
NPU3HaKN AeNUMOCTI CYyMMbI 1
Npon3BeaeHNs Mnpu
BbINO/IHEHNW BbIYNCNEHWIA 1
peLeHnn 3agaud;

BbINOHATL OKPYT/eHne
paunoHanbHbIX U
MppaLmnoHanbHbIX Yncen ¢
3afjaHHOIN TOYHOCTbIO;
CpaBHMBaTb AENCTBUTE/IbHbIE
yncna pasHbiMy cnocobamu;
ynopsagoumBaTh Yncna,
3anucaHHble B BUAe
06bIKHOBEHHOW 1 LeCATUYHON
Apo6K, uncna, 3anucaHHble C
MCNoNb30BaHNEM
apupmMeTNYECKOro KBaApaTHOro
KOPHSA, KOPHel CTeneHu
6onbLue 2;

Haxogutb HO4 n HOK
pasHbIMK cnocobamu v
MCNONb30BaTb MX NPU peLLeHnm
3ajau;

BbINO/HATbL BbIYNC/IEHNSA U
npeobpasoBaHns BbIpaXXeHWI,
cogepXXalmx AencTBUTENbHbIE
ymcna, B TOM YMCNe KOPHU
HaTypa/ibHbIX CTeneHel;
BbINO/IHATL CTaHAAPTHbIE
TOX/[ECTBEHHbIE
npeobpasoBaHms
TPUrOHOMETPUYECKUX,
NOrapuPMUYECKnX, CTENEHHBbIX,
MppaLnoHanbHbIX BbIPXKEHWUA.

B noBCeAHEBHOM YKN3HW W NPy

N3yueHun apyrux npeameToB:

BbINO/HATb U 0OBACHATb

MeTb 6a30Bble
npeacTaBneHns o
MHO>KECTBE KOMIMIEKCHbIX
uncen;

CBODOOAHO BbINOMHATb
TO>KeCTBEeHHble
npeobpasosBaHus
TPUTOHOME T PUYECKMX,
norapumMmMyeckmX,
CTEMNEHHbIX BbIPaXKEHWI;
BnafeTb hopmynoin buHoma
HblOTOHa,;

MPUMEHATb NPY peLLeHNI
3afja4 Teopemy O IMHEAHOM
npeacTasneHmn HOL,;
MPUMEHATb NMPU peLLEHNN
3apay Knraiickyto Teopemy
06 ocTaTKax;

MPUMEHATb MPY PeLLEHNI
3agady Manywo Teopemy
depma;

YMETb BbINOMHATb 3amn1cb
yrcna B NO3ULMOHHON
CUCTEME CUMCNIEHNS;
MPUMEHATb NPY PeLLEHNI
3a/lay TeopeTUKO-4YMCoBbIe
(PYHKLMN: Ym1Co M cymma
JenvTenen, PyHKUMIO
Jiinepa;

MPUMEHATb MPY peLLEHNI
3afjay LenHble apobwm;
MPUMEHATb NPY PeLLEeHNI
3afja4 MHOro4/ieHbl C
AEACTBUTENbHLIMU U
LenbIMK KoahuupeHTamu;
BNafeTb MNOHATUAMM
MPVBOANMBIIA U
HEMPUBOAUMbIA MHOTOU/IEH 1
MPUMEHATb UX MPY PeLLeHnn
3afay;

MPUMEHATb NPU PeLLEHNI
3afa4 OCHOBHYO Teopemy
anreopsl;

MPUMEHATb MPY peLLEHNI
3afjay npocTenwme yHKLMK
KOMMN/NIEKCHOW NEPEMEHHOM
KaK reomMeTpuyeckue
npeobpasoBaHus



YpaBHEHUS ”
HepaBeHCTBa

CpaBHEHUe pe3y/nbTaToB
BbIYMNCNEHNI NPU peLLeHnm
NpaKTUYecKux 3afay, B TOM
yncne NPUBINXKEHHbIX
BbIUMCEHWIA, UCNOb3YA
pasHble CNoco6bl CPaBHEHWIA;
3anucblBaTb, CpaBHMBATD,
OKPYINIATb YMC/IOBblE aHHbIe
peasibHbIX BEJIMYMH C
MCMO/Ib30BaHNEM Pa3HbIX
CUCTEM U3MEPEHUS;
COCTaBNATb W OLeHNBATb
pasHbIMW CNOCO6aMM YNC0BbIE
BbIPXXEHWS NP peLLeHni
npakTUYecKnx 3afay v 3agay u3
ApYrux yyebHbIX NpeaMeToB
CB0604HO OMNepupoBaTh
MOHATUAMU: YpaBHeHMe,
HepaBeHCTBO, PaBHOCWU/IbHbIE
YPaBHEHWSA 1 HEpaBeHCTBA,
ypaBHEHUe, ABNAKOLLEeCH
CneacTBMemM Apyroro
ypaBHeHWS, YpaBHEHNS,
PaBHOCU/IbHbIE HA MHOXECTBE,
pPaBHOCW/IbHbIE
npeobpa3oBaHns ypaBHEHWIA;
pelaTb pasHble BUAbI
YPaBHEHWUIA 1 HEPABEHCTB U UX
CUCTEM, B TOM YuCe
HEKoTopble ypaBHeHus 3-i 1 4-
 cTeneHen, Apo6HO-
pauuoHanbHble 1
MppauvoHasIbHbIE;

OBNafieTb OCHOBHbIMMW TUNaMW
nokasaTtesibHbIX,
norapmgmmuyeckmnx,
MppaLnoHaibHbIX, CTeMeHHbIX
YPaBHEHWIA N HEPABEHCTB U
CTaHAapTHbIMW MeTOAaMmn Mx
PeLLeHN A U NPUMEHATbL KX NpK
peLueHnmn 3a4ay;

NPUMEHATL TeopeMy be3sy K
PELLUEHNIO YPaBHEHUIA;
NPUMEHATL TeopeMy BueTa ans
peLLeHNs HEKOTOPbIX
YPaBHEHWIA CTENEHN BblLLe
BTOPOIA;

NMOHMUMATb CMbIC/T TEOPEM O
PaBHOCUJIbHbIX 1
HepaBHOCW/NbHbIX
npeo6pa3oBaHnsX YpaBHEHWUI 1
YMeTb X A0Ka3bIBaTb;

JocTm>KeHne pe3ynbTaToB
pasgenall,;

CBOOOAHO onpefensTb TUMN un
BblOVPaTb MeTOL peLLeHns
NoKa3aTe/bHbIX 1
norapuMUYecKnx ypaBHeHui
1 HEpPaBEHCTB,
MppaLnoHabHbIX ypaBHEHWA
1 HEpPaBEHCTB,
TPUrOHOME T PUYECKMX
YpPaBHEHWIA N HEPaBEHCTB, WX
cucTem;

cBobOAHO pelaThb CUCTEMBI
NMHENHBIX YPaBHEHMWIA;
pellaTb OCHOBHbIE TUMbI
YypaBHEHWIN N HEPaBEHCTB C
napameTpamu;

MPUMEHATb MPU peLLEHNI
3aflay HepaseHCcTBa Kowu —
ByHsKoBCKoro, bepHynnu,
VMeTb NPeACTaBneHre o
HepaBeHCTBax MeXKay
CpefHUMMN CTeNeHHbIMM



- BNafleTb MeToAaMu peLleHuns
YPaBHEHWUI, HEPABEHCTB U KX
CUCTEM, YMETb BblOMpaTbh MeTos
peLleHns n 060CHOBbLIBATL CBOWA
BbIOGOP;

- CNONb30BaTb METO[,
WHTEPBASIOB A/19 PeLleHus
HepaBeHCTB, B TOM yucne
APO6HO-paLMOHaNbHbIX U
BK/IOYAKOLLMX B cebs
MppaunoHabHble BbIPXKEHUS;

- peluatb anrebpanyeckue
YypaBHeHUs N HepaBeHCTBa U KX
CUCTEMbI C MapameTpamu
anrebpanyecknm u
rpauyeckmm MeTogamu,;

- BNafleTb pas3HbIMU MeToLamu
[0Ka3aTenibCTBa HepaBeHCTB;

- peluartb YpaBHEHUS B LiefbIX
yucnax;

- M306paxkaTb MHOXeCTBa Ha
NA0CKOCTH, 3aJaBaeMble
YypaBHeHWSMU, HepaBeHCTBaMM
N UX cucTemMamu;

- cBOGOAHO MCNONL30BaTH
TOX/eCTBEHHbIe
npeo6pa3oBaHns Npu peLIeHnn
YPaBHEHWI N CUCTEM
ypaBHEHWI

B noBCeAHEBHOI YKN3HW W NPy
N3y4eHnn apyrux npeaMeToB:

- COCTaB/ATb M peluatb
ypaBHEHUS, HEPABEHCTBA, WX
CUCTEMbI NPU peLLeHnn 3agau
Opyrux y4yebHbIX NpesMeToB;

- BbIMOMIHATL OLLEHKY
npaBLoNo4o6us pe3ynbTaTos,
nonyyaeMbIX Mpy peLLeHmnn
Pa3INYHbIX YpaBHEHWIA,
HepaBeHCTB M UX CUCTEM Mpu
peLleHnn 3agay apyrnx
y4ebHbIX MpeameToB;

- COCTaB/ATb W peLuatb
YPaBHEHWSA N HepaBeHCTBa C
napaMeTpamu npu peLleHnm
3aflay apyrux yyebHbIX
npeLMeToB;

- COCTaB/ATb YpaBHEHNE,
HepaBeHCTBO WU/ UX CUCTEMY,



DyHKUNN

ONUCbIBaKOLLME peasibHYHO
CUTYaUuo Un NPUKNaLHYHo
3afja4vy, UHTEpnpeTupoBaTb
NonyyeHHble pe3ynbTarhl;
1CMosb30BaTh NPorpaMMHble
CpeAcTBa Npu peLleHnm
OTAENbHbIX KNacCOB ypaBHEHNIA
N HEPaBEHCTB

Bnagetb NOHATUAMN:
3aBUCMMOCTb BE/IMYMH,
(DYHKUWSA, apryMeHT 1 3HaYeHue
(hyHKUMK, 0bnacTb
onpefeneHns N MHOXeCTBO
3HaYeHM QyHKUMK, rpaduk
3aBUCUMOCTH, rpadnk
QYHKUAN, HYNIN PYHKLMK,
MPOMEXYTKM
3HAKOMOCTOAHCTBA,
BO3pacTaHue Ha YMCNOBOM
NPOMeXxyTKe, ybbiBaHMe Ha
YMCNIOBOM MPOMEXYTKE,
Haunbosbllee N HaMMeHbLLee
3HayeHune (PYHKLUN Ha
4MC/IOBOM MPOMEXYTKE,
nepuognyeckas QyHKLMS,
nepuoj, YeTHas 1 HeyeTHas
(YHKUMK; YMETb NPUMEHSATb
3TV MOHATUA NPU peLLeHnN
3apjau;

B/afleTb NMOHATUEM CTerneHHas
(hYHKLMSA; CTPOUTL ee rpaduk u
yMeTb NPUMEHATb CBONCTBA
CTeNeHHOWN PYHKLMMN Npw
peLleHnmn 3a4ay;

BfafeTb NMOHATUAMU
nokasartenbHas yHKLuA,
9KCMOHEHTA; CTPOUTL MX
rpaukn M ymeTb NPUMEHATb
CBOICTBA MOKa3aTe/bHOiA
(YHKLMN NpU peLleHnm 3afay;
B/1aleTb NMOHATMEM
norapumMuyeckas QyHKUUS;
CTPOUTb ee rpadnk n ymeTb
NMPUMEHATb CBOWCTBA
norapuMmUYeckon gyHKLMm
npu peLleHnn 3agay;

BfafeTb NMOHATUAMU
TPUTOHOMETPUYECKME
(DYHKLMWN; CTPOUTb UX rpauKku
1 YMETb NPUMEHSATbL CBOICTBA
TPUTOHOMETPUYECKMX (DYHKLMN
npu peLleHnn 3ajay;

LOoCTW>KeHne pe3ynbTaToB
pasgenall;

BNafeTb NOHATUEM
acuMnNTOTbl MYMETb €ro
MPUMEHATb NPU peLLeHNI
3afay;

MPUMEHATb MeTOAb!
peLleHns NPpoCTenLLnX
AndpchepeHLmabHbIX
YypaBHEHWIA NepPBOro u
BTOPOro nopsiaKoB



ONeMeHTbI
MaTemMaTWNYeCcKoro
aHanm3a

- BNafleTb NOHATMEM 06paTHas
(YHKUWS; NPUMEHATb 3TO
MOHATME NPU peLleHn 3agay;

- MPUMEHATb NpY peLleHnm 3aa4
CBOWCTBA (DYHKLMIA: YETHOCTb,
NepuoLNYHOCTb,
OrpaHNYeHHOCTb;

- MPUMEHATb NPY peLleHnm 3aa4
npeobpasoBaHuUs rpaMkos
(YHKLMIA;

- BflafleTb NOHATUAMM YmcoBas
nocnefoBaTe/IbHOCTb,
apupmMeTnyeckas u
reoMeTpuyeckas nporpeccus;

- MPWMEHATb NPY pPeLleHnm 3aa4
CBOICTBa Y NPU3HaKK
apupMETUNYECKON 1
reoMeTPUYECKON NPOrpPeccuii.

B noBceAHEBHOM YKU3HW 1 Npu
U3YYeHUN LPYTUXyyebOHbIX
npeamMeTOB:

- onpegenaTb Mo rpagmkam un
MCNONb30BaTh 41 peLleHus
NPUKNagHbIX 3a4ia4 CBOMCTBa
peasbHbIX NMPOLECCOB U
3aBUCUMOCTEN (HanbosnbLune n
HaMMeHbLUNE 3HAYEeHNS,
NMPOMEXYTKWN BO3pacTaHus 1
yO6bIBaHNA (PYHKLMN,
NMPOMEXYTKM
3HAKOMOCTOAHCTBA, aCUMMTOTI,
TOYKW nepernba, nepnog u
T.M.);

- VHTepnpeTupoBaThb CBOWCTBA B
KOHTEKCTE KOHKPETHOW
NPaKTUYeCcKol CUTyaLum;.

- onpegenaTb no rpagpukam
npocTeiiLlne XapaKTepUCTUKM
NeproAMNYECKMX NPOLECCoB B
oronornu, 3IKOHOMUKe, My3blKe,
pagnocBasn u ap. (amnauTyfa,
nepuog n T.n.)

- Bnapgetb noHATMEM 6ECKOHEYHO
yOblBatoLLas reomeTpuyeckas
nporpeccus v yMeTb
NMPUMEHSATH €ro Npw peLLueHnn
3afay;

- MPUMEHATb AN peLleHns 3aa4
TEopuo Npesenos;

- BNnafeTb MOHATUAMMU
GeCKOHEYHO 60nbLLMe U

JocTm>KeHne pe3ynbTaToB
pasgenall,;

CBOOOAHO BNafeTh
cTaHAapTHbLIM annapaTom
mMaTemMaTMWNYecKoro aHaimsa
[N19 BbIUNCIEHNS
MPOM3BOLHBIX (DYHKLMM OLHON
MepemMeHHOIA;

CBOOOAHO NPUMEHSATb



CTaTucTukau
Teopus
BEPOSITHOCTEN,
noruka u
KOMOMHaATOpMKa

OECKOHEYHO MaJlble YNCNOBbIE
nocnefoBaTeNbHOCTU U YMETb
CpaBHMBaTb 6ECKOHEYHO
00/bLlUMe N BECKOHEYHO Masible
nocnefoBaTe/ibHOCTU;

- BNagetb NOHATUAMMU:
NPou3BOLHAA (PYHKLUN B TOUKE,
NPon3BOAHas (DYHKLNK;

- BblUMCAIATbL NPOU3BOAHbBIE
3NEMeHTapHbIX PYHKLUNUA 1 UX
KOMOWHaLNIA;

- uccnegoBath (PYHKLUKN Ha
MOHOTOHHOCTb U 3KCTPEMYMbI;

- CTpOUTb rpadmkKn 1 NPUMeEHATb
K peLLeHunto 3aaay, B TOM yucne
C napameTpomM;

- BajeTb NOHATUEM KacaTeNbHas
K rpagmky QyHKUUN 1 YMETb
MPUMEHATb ero npu peLLeHnn
3ajay;

- BNagetb NOHATUAMU
nepBoobpasHas hyHKUMSA,
onpeseneHHbIn MHTerpan,

- NPUMeHATbL Teopemy HblOTOHa-
Jeli6HMLa 1 ee cneacTBua 4ns
peLleHns 3aaau.

B noBCeAHEBHON YKN3HW W Npy
N3y4eHNn apyruxy4e6HbIX
npeaMeTOB:

- pewatb NpUKafHbIe 3a4a4m u3
oronorun, GU3nKn, XMmmu,
3KOHOMUKN 1 ApYyTrnx
npeaMEeTOB, CBSi3aHHbIE C
nccnefoBaHNEM XapaKTePUCTUK
MpoLLeCCoB;

- VHTepnpeTupoBaTb

MoMyyYeHHble pe3ynbTaTbl

OnepupoBaTb OCHOBHbLIMU

onucaTeNbHbIMU

XapaKTepUCTUKammn YncioBoro

Habopa, NOHSATUEM reHepanbHas

COBOKYMHOCTb 1 BbIGOPKOI 13

Hee;

- OnepupoBaTtb MOHATUSIMU:
4yacToTa M BEPOSTHOCTb
co6bITUA, CyMMa U
npou3BeAeHNEe BEPOSTHOCTEN,
BbIYUC/ITb BEPOSTHOCTU
co6bITMIA HAa OCHOBE MoAcYeTa

annapaT maTemMaTU4ecKoro
aHanusa fins uccnefoBaHus
(PYHKLMI 1 NOCTPOEHUs
rpacmkos, B TOM uucne
uccnefoBaHnsa Ha
BbINYKNOCTb;

OrnepupoBaThb MOHATUEM
nepBo06pasHoN hyHKLMKN ans
peLLeHuns 3amay;

0BNafle Th OCHOBHbIMY
CBeleHMAMM 06 nHTerpane
HbtoToHa-J1eilbHMLa 1 ero
NPOCTENLWNX NPUMEHEHNSX;
onepupoBaTh B
CTaH4apTHbIX CUTYyauusx
NPOW3BOAHBLIMU BbICLLNX
MNOPSALKOB;

YMeTb NPUMEHATb Npu
peLleHnn 3aaay CBOMCTBa
HEeNpepbIBHbIX (OYHKLWIA;
YMETb NPUMEHSTb Npu
PeLIeHnn 3a4a4 TeopeMbl
BeiiepwTpacca;

YMETb BbINOMHATb
NPUBAN>KEHHBIE BbIYUCNEHUSA
(MeTOAbI peLLeHus
YPaBHEHWi, BbIYMCEHNS
OnpejeneHHOoro HTerpana);
YMETb NPUMEHATb
MPUIO>KEHNE NPON3BOLHON U
onpefeneHHoro nHTerpasak
peLLeHunto 3aaau
eCTeCTBO3HaHWS;

BNafeTb NOHATUAMMW BTOpas
MPOU3BOAHasA, BbINYKNOCTb
rpagmka yHKLUMN NymeTb
nccnefoBaThb PyHKLUMIO Ha
BbINYKNOCTb

LJOoCTW>KeHne pe3ynbTaToB
pasgenall;

MMeTb NpeAcTaB/eHne 0
LeHTpaNbHO Npese/nbHOM
Teopeme;

MeTb NpeAcTaB/eHne 0
BbIGOPOYHOM KO3hdpuLmMeHTE
KOPPENALMN U TMHERHON
perpeccuu;

MMeTb NpeAcTas/eHne 0
CTaTUCTUYECKUX TMNOTe3ax
1 MpoBepKe



TekcToOBbIE 3aa4K

4ncna NCXoM0B;
BNaJeTb OCHOBHbLIMM
MOHATUAMU KOMOUHATOPUKM U

YMETb MX NMPUMEHSTb Npu

pelleHnn 3a4ay;
NMeTb MpeLCcTaBeHne 06

OCHOBAx TEOPVM BEPOSTHOCTENA;

MMeTb NpeACcTaBeHNE 0

OVNCKPETHbLIX N HEMPEPbLIBHbIX

CNy4YaliHbIX BEMYMHAX U
pacnpefeneHusx, o
He3aBUCUMOCTU C/y4YarHbIX
BEe/IMYUH;

NMETb MpeLCcTaB/IeHME 0
MaTeMaTUYyeCKOM OXULAHUN 1

AMCNepCHmM CnydariHbIX

BENNYVH;
NMeTb MpeLCcTaB/IeHne 0
COBMECTHbIX pacrnpefeneHunsx
C/yYaiHbIX BENNYMH;
NMOHUMaTb CyTb 3aKOHa
60MbLIMX Yncen n
BbIOOPOYHOro MeToaa
M3MepeHNs BEPOATHOCTE;
NMeTb MpeLCcTaB/IeHNE 0

HOPManbHOM pacnpeseneHnmn n

nprvmepax HopMabHO
pacnpefeneHHbIX CnydaiHbixX
BEINYNH;

MMEeTb NpeACTaBeHNE O
KOpPPENsaummM cnydaiiHblx
BENNYVIH.

B noBceHEBHOM YKM3HM 1 NPy

U3yueHun apyrux npeameToB:

BbIYUCNATL MW OLEHNBATb
BEpPOATHOCTU COObLITUN B
peanbHOM XN3HU;
BblOMpaTb METO/bI

MoAXoAsLLIEr0 NPeACTaBNEHUS 1

00paboTKM faHHbIX

Pewartb pasHble 3ajayn
MOBbILUEHHOW TPYLHOCTH;
aHanunsmposarb ycrnosue
3afa4un, BbloMpaTb
ONTUMa/bHBIA METOJ, peLLeHns
3afjaun, paccmaTpuBas
pasnnyHble METObI;

CTaTUCTUYECKOW rUnoTesbl,
0 CTaTUCTUKE KpUTEPUS U
ee YPOBHe 3HaUMMOCTH;
MeTb NpeAcTaB/eHne 0
CBSA3M AMMUPUYECKUX U
TeopeTUYECKUX
pacnpeaeneHnia;

VMeTb NpeAcTasNeHne 0
KOAMPOBaHWK, [BOVNYHOM
3anucy, [BOMYHOM [epeBe;
BNafle Th OCHOBHbIMU
MOHATMAMU Teopun rpados
(rpady, BepLumHa, pebpo,
CTeneHb BEPLUMHbI, NYyTb B
rpade) nymeTb NPUMEHATb
X NPV PeLLIEHNN 3aauY;
MMeTb NpeAcTaB/eHne 0
[epeBbsAX MYMETb
MPUMEHATb NPY PeLLEHNI
3afay;

BNafeTb MNOHATUEM
CBA3HOCTb MYMETb
MPUMEHATb KOMMOHEH T bl
CBA3HOCTM NPU PeLLIEHNM
3afay;

YMeTb OCYLLECTB/ATH MNyTU
no peépam, o6xoabl pedep un
BEPLUVH rpada;

MMeTb NpeAcTasneHne 06
3iinepoBoM 1
raMuibTOHOBOM Ny TH,
MMeTb NpeAcTaB/eHne 0
TPYAHOCTW 3a4a4n
HaxXo>XKAeHWsA raMmnnbTOHOBa
nyTu;

BNafeTb MNOHATUAMM
KOHEYHbIE W CYETHbIE
MHO>XeCcTBanNyMeTb WX
MPUMEHATb MPY PeLLEHNI
3afay;

YMETb NPUMEHATb MeTO[
MaTeMaTWNYeCKOh NHAYKLWK;
YMETb NPUMEHATb NPUHLMN
[vipuxne npv pelLeHnn 3agay
JocTu>KeHne pesynbTaToB
pasgenall



[feomeTpusa

CTPOMTb MOAE/b peLleHus
3afjaun, NpoBOAUTb
[0OKa3aTe/lbHble pacCy>XaeHuns
npy peLleHnmn 3atauu;

pelwaTh 3agayu, Tpedytoume
nepebopa BapnaHTOB, NPOBEPKM
yCNoBWiA, Bbibopa
ONTUMaNbHOIO pe3ynbTaTa;
aHann3npoBath M
WHTEpNpeTnpoBaTh
NOMyYeHHble peLleHns B
KOHTEKCTE YCN0BUSA 3ajauln,
BbIOUpaTL peLleHuns, He
NPOTMBOpPeYaLL e KOHTEKCTY;
NepeBOAUTL NPU PeLLeHUN
3afla4ym UH(opMaLmo M3 04HON
(hopmbl 3anucu B apyryto,
MCNonb3ys NPU HeO6X0ANUMOCTH
CXeMbl, TabnnLbl, rpagukm,
Amnarpammbl.

B NoBCeHEBHOI YKN3HU 11 NPY

N3y4eHnn apyrux npeaMeToB:

peLlaTb NpakTUyeckue 3atayum un
3afaumn u3 Apyrux npesmeTos
BnageTb reoMeTpuyecKnmm
MOHATUAMU NPU peLleHnn 3atad
1 NPOBELEHNN MaTEMATUYECKMX
paccyXaeHuiA;

CaMOoCTOATE/IbHO
(hopmynmpoBaTb onpeaeneHuns
reoMeTpUYECKnX uryp,
Bbl4BUraTb rMNOTE3bl O HOBbIX
CBOICTBax W Mpu3HaKax
reoMeTpPUYECKUX uryp v
060CHOBbIBaTb UK
onposepratb 1x, 0606WaTb 1N
KOHKPETU3MPOBaTb pe3y/nbTathbl
Ha HOBbIX Knaccax (uryp,
NPOBOAUTb B HECNIOXHBbIX
cyyasx Knaccugukawmio
(uryp no pasnnyHbIM
OCHOBaHUAM;

NCCNeaoBaTh YepTexu,
BK/KOYast KOMOMHauumm guryp,
13BNeKaTb, MHTePNPeTUPOBaTh
1 npeobpa3oBbIBaTb
NH(OpMaLnto,
NnpeAcTaB/eHHYI0 Ha YyepTexax;
peLlaTtb 3agaum

ViMeTb npeacTasneHne 06
aKkcMomaTU4YeCKOM MeTOfE;
BNafleTh NOHATUEM

reoMe TpUYeckmne mecTa
TOYeK B NPOCTPAHCTBE U
YMeTb NPUMEHATb UX ANA
peLLeHuns 3amay;

YyMeTb NPUMEHATb /15
peLleHns 3a4a4 CBOMCTBa
MAOCKUX W ABYTPaHHbIX Y708,
TpexrpaHHoroyrna,
Teopembl KOCHYCOB U
CWHYCOB /11 TPEXTPaHHOro
yrna,;

BNafle Thb NMOHATUEM
neprneHANKYNAPHOE CeveHwe
NPU3Mbl MYMeTb NPUMEHATb
ero npu peLleHnn 3atay;
MMeTb NpeaCcTaBneHune 0
[BOVICTBEHHOCTU
npaBubHbIX
MHOrOrpaHH1KOB;

BNafeThb NOHATUAMU
LeHTpabHoe U
napanenbHoe



reoMeTPUYECKOro COLepXXaHus,
B TOM 4uC/e B CUTYyaLusX,
Korfa anropuTm peLLeHuns He
cnefyeT IBHO U3 YC0BKS,
BbINO/HATL HEOOXO4UMbIE AN15
peLLeHuns 3agaum
[0MOSTHUTENbHbIE NOCTPOEHNS,
1ccneaoBaTb BOSMOXKHOCTb
NPUMEHEHNSA TeopeM U hopmyn
ANS pelleHns 3agay;

yMeTb (hopMynupoBaTh U
[0Ka3blBaTb reOMeTpuyeckme
YTBEPXAEHUS;

B/lafeTb NOHATUAMMU
CTEPEOMETPUN: MPU3Ma,
napannenenuneg, nupamunia,
TeTpasgp;

NMETb NpeLCcTaB/eHns 06
aKcromax CTepeomeTpum u
CNeACTBUAX U3 HUX U YMETb
NPUMEHSATH UX NPU pPeLleHnm
3ajav;

YMeTb CTPOUTb CeYeHus
MHOrOrpaHHWNKOB C
MCNONb30BaHNEM PasINUHbIX
MEeTOZ0B, B TOM YuCne 1 MeToja
CNnejos;

MMETb MpeLCcTaBneHne o
CKpELLMBaOLLMXCA NPSMbIX B
NPOCTPaHCTBE U YMeTb
Haxo4WTb YroN 1 paccTosiHMe
MEXIY HUMK,

NPUMEHSATH TEOPEMbI O
napannenbHOCTW NPAMbIX W
MMIOCKOCTEN B NPOCTPaHCTBe
npu pelleHnn 3agay;

YyMeTb NPUMEHATb
napanfiesibHoe NPOeKTUpPOBaHMe
ONA M306paxxeHns uryp;
YyMeTb NPUMEHSATb
nepneHANKyNSpHOCTU NPSMONA
¥ NIOCKOCTY MpY peLleHnn
3apau;

B/lafleTb NOHATUAMM
OpPTOroHanbHOe
NMPOEKTUPOBaHUE, HaK/TOHHbIE U
NX MPOeKLnKn, yMeTb
NPUMEHSATH TEOPEMY O Tpex
nepneHAnKynapax npu
peLleHnn 3agaud;

BafeTb NMOHATUAMM
paccTosiHMe Mexay purypamu B

MPOEKTUPOBaHMe 1
MPUMEHATb UX MPK
MOCTPOEHWUN CeYeHWA
MHOrOrpaHHNKOB MeTOA0M
NPOoeKUWiA;

UMeTb NPeACTaBneHre o
pa3eepTKe MHOrorpaHHuKa u
KpaTuaillem nyTu Ha
NOBEPXHOCTY
MHOrOrpaHHuKa;

VMeTb NpeAcTasneHne 0
KOHWUYECKMNX CeUeHUsIX;
UMeTb NPeACcTaBneHre o
KacaroLyxcsa cgepax u
KOMOUHaLMK Ten BpaLleHus 1
YMETb NPUMEHATb MX NpU
peLueHuy 3aaavy;

MPUMEHATb NPY peLLeHNI
3aga4 hopmyny paccToAHUS
OT TOYKM [0 NNOCKOCTW;
BNafile Thb pasHbIMU
crnocobamu 3agaHuns NpsiMon
ypaBHEHUAMU MYMeTb
MPUMEHATb MPU peLLEHNI
3ajav;

MPUMEHATb NPY PeLLEHNI
3afja4y v fjokazaTenbcTse
TeopeM BEKTOPHbIA MeTog, U
MeTO[ KOOpANHAT;

MMeTb NpeAcTasneHne 06
akcuomax obbema,
MPUMEHATL POPMY/IbI
06bEMOB NPSAMOYTO/IbHOTO
napannenenunesa, Npusmbl u
nupamuipl, TeTpasgpa npu
peLueHun 3aaavy;

MPUMEHATb Teopembl 06
OTHOLLEHUAX 06BEMOB Npy
peLueHny 3aaavy;

MPUMEHATDb UHTerpan ana
BblYNCNIEHNA 06BEMOB U
MOBEPXHOCTEN Ten
BpaLLeHusl, BbIYMCNEHMA
nnowaan chepruyeckoro
nosica n obbema LwapoBoro
Cnos;

UMeTb NPeACTaBneHre o
[BVDKEHNSX B
NPOCTPaHCTBe:
napannebHOM nepeHoce,
CUMMETPUN OTHOCUTENBHO
MNOCKOCTW, LeHTpasbHOM



MPOCTPAHCTBE, OOIIHIA
NEePIEHINKYJIISIP ABYX
CKPELINBAIOIIUXCS MPSIMBIX H
yMEThb MPUMEHSITh UX MPH
peLIeHnH 3aa4;

BJIAJIETh MTOHATHEM YTOJl MEXKIY
NPSIMOH U TUIOCKOCTBIO U YMETh
NPUMEHSITH €T0 MPU PEIIEeHUH
3azay;

BJIAJIETh MOHATUSMHU
IBYTPAHHBIN YTOJI, YTOJ MEXITY
TUTOCKOCTSIMH,
NEePIEHINKY IS PHBIE IIOCKOCTH
U YMETb MPUMEHSATh UX MPU
peLIeHnH 3aa4;

BJIAJIETh MMOHATUSMH MPU3MA,
napajuieNienune]] U MpUMEHsITh
CBOICTBA Napasuleienumnena
NPU PELICHUH 337124,

BJIAZIETh MTOHATHEM
MPsIMOYTOJIBHBIN
napajuieNienune] U MpUMeEHsITh
€ro MpH PeIeHNH 3a71ad,;
BJIAJIETh MMOHATUSAMH MUPAMULA,
BU/IBI TUPAMU], SJIE€MEHTHI
MPABIJILHON MUPAMUIBI 1
yMEThb MPUMEHSITh UX MPH
peLIeHnH 3372y,

UMETb MPEICTABICHHE O
Teopeme Diiepa, MPaBUIbHBIX
MHOTOTPaHHHKAX,

BJIAJIETh MTOHATHUEM ILUIOLIATH
MOBEPXHOCTEN
MHOTOTPaHHHUKOB U YMETh
NPUMEHSTH €T0 MPHU PEIIEeHUH
3anay;

BJIAJIETh MMOHATUSMH TEJa
BpatieHus (LIHIHHIP, KOHYC,
mrap u cepa), UX ceueHUs u
YMETh MPUMEHSITh UX MPH
peLIeHnH 3aaY;

BJIAJIETh MMOHATUSMHU
KacaTeJbHbIE MPSIMbIE U
TUTIOCKOCTH ¥ YMEThb IIPUMEHSATD
U3 TIPY PEIICHUH 337124,

UMETb MPEACTABICHHS O
BITUCAHHBIX 1 OIMCAHHBIX
cepax U yMeTb MPUMEHSTD X
NPU PELICHUH 337124,

BJIAZIETh MMOHATUSAMH 00BEM,
00BEMBbI MHOTOTPAHHUKOB, TEJl
BpAIEHUS] U IPUMEHSITh UX TIPH

cUMMempuu, NOGOPOMe
OMHOCUMENbHO NPSMOT,
BUHMOBOII CUMMemMPUl,
YMems NPUMEHAMs UX npu
peutenuu 3a0a4;

uMems npeocmasenue o
naoWAOU OPMOLOHANLHOU
npoexyu;

umMems npeocmasenue o
mpexepaniom u
MHO20CPAHHOM yene U
NpUMeHams C8OHCMEA
HIOCKUX Y2N08
MHO20CPAHHO20 Y2nd npu
peutenuu 3a0a4;

umMems nPeocmasienis O
npeodpazosaniit NOOOOUS,
2oMomemuu u yments
NPUMEHAMb UX NPU Peuie U
3q0au;

YyMems peuams 3a0a4u Ha
HIOCKOCU Memooamu
cmepeomempui;

yMems NpUMEHsMs hopMyiv
00BeM086 Npu peuteHun 3a0a4




BekTopbl 1
KOoopAvHaThI B
npocTpaHcTBe

NcTopusa
MaTemMaTUKu

peLleHnmn 3ajay;

- UMeTb MpeLCTaB/eHne 0
pa3BepTKe LWAVHAPA N KOHYCa,
NAoLWwaAn NoBepxHOCTH
LUMNUHAPA U KOHYCa, YMeTb
NPUMEHSATH UX NPU PeLleHnm
3ajau;

- MMEeTb NnpefcTaBneHne o
nnowaan chepbl N yMeTb
NMPUMEHSATH €ro Npw peLLueHnn
3ajauy;

- YMeTb peluartb 3afaun Ha
KOMOUHALMY MHOTOrpaHHNKOB
N TeN BpalleHus:;

- UMeTb MpeLCcTaB/IeHne 0
nogo6un B NPOCTPAHCTBE U
yMeTb peLath 3a4ayun Ha
OTHOLLEHNe 06BbEMOB U
nnowaaen NoBepxHoOCTeNn
noAo6HbIX uryp.

B noBceAHEBHOM YKU3HW 1 Npu
U3yYeHUN Jpyrux npeLmMeToB:

- COCTaB/IATb C UCMONb30BAHNEM
CBOICTB reOMeTpUYecKmX
(uryp marematuyeckue
Mozenu ANs peLleHuns 3aay
MPaKTMYeCcKOoro xapakrepa u
3ajay 13 CMEXHbIX AUCLMUMIH,
1ccneaoBaTh MoslyyeHHble
MOZENV Y MHTEpPNpPeTMpoBaThb
pesynbTar

- BnageTb NOHATUAMMW BEKTOPbI 1
NX KOOPAUHATSI;

- YMETb BbINOMAHATb OMNepaymm
Haj, BEKTOpamu;

- WCNONb30BaTb CKaNAPHOE
npov3BeseHne BEKTOPOB Npu
peLleHnun 3agay;

- MPWUMEHNTb ypaBHeHue
NA0CKOCTH, (hopmyny
PaccToAHMSA MeXAy ToOUKaMmu,
ypaBHeHWe cthepbl Npu
peLleHnm 3a4ay;

- MPUMEHATb BEKTOPbI N METOL
KOOPAMHAT B NPOCTPaHCTBE Nnpu
peLleHnn 3agau

- WwmeTb npepncTasneHune o
BKNaje BblAatoLLmxcs
MaTEMaTUKOB B pa3BuTuE

- JlocTuKeHue pesyibTaToB
pasgenall,;

- HaxoguTb 00beM
napannenenvnesiau
TeTpasapa, 3afaHHbIX
KoopAnHaTaMu CBOUX
BEPLUMH;

- 3afasaTb NpsAMYIO B
MPOCTpPaHCTBe;

- HaxoguTb pacCcTOsHWE 0T
TOYKM [0 MIOCKOCTU B
CUCTEME KOOPAMHAT;

- HaxoguTb paccTosHMe
MeXK/y CKpeLyuBaoLLumucs
npAMbIMK, 3aaHHbIM B
CUCTEMe KoopanHaT

JOoCTW>KeHne pe3ynbTaToB
pasgenall



HayKu;
- MOHWMaTb POSib MAaTEMaTUKK B
passuTun Poccum

MeTogabl - Wcnonb3oBaTb OCHOBHbIE - [locTu>KeHue pe3ynbTaTOoB
MaTeMaTuKn MeTOo/bl [OoKa3aTe/bCTBa, pasgenall;
NPOBOAUTL [OKa3aTeNbCTBO U - NPUMEHATDb
BbIMO/IHATL OMNPOBEPXKEHMUE; MaTeMaTUYecKne 3HaHua K
- MPUMEHATb OCHOBHbIE METO/pbI CCneaoBaHuio
peLLeHns matemaTuyecKnx OKpYy>KaloLLero mmpa
3ajauv; (MozenvposaHue PU3NYECKUX
- Ha OCHOBe MaTemMaTuyecKmx npoLieccos, 3afayu
3aKOHOMepHOCTel B npupose 3KOHOMWKM)

XapakTepu3oBaTb KpacoTy U
COBEPLLEHCTBO OKPYXKatoLLero
MMpa 1 NPou3BeAeHN
NCKYCCTBa;

- NpUMeHSATb NpocTeiLune
nporpaMMHble CpeacTsa un
3NIEKTPOHHO-
KOMMYHVKaLNOHHbIE CUCTEMbI
Npv peLUeHny MaTemMaTUYeCKmnX
3afavy;

- MONb30BaTbCA NPUKNAAHBLIMU
nporpaMMamu 1 nporpaMmamMm
CUMBO/IbHbIX BbIYUCNEHWI ANs
nccnefoBaHNA MaTeMaTUYeCKnX
06bEKTOB

CopfepxaHune yyebHoro npeametra «MatemaTmka: anrebpa M Havana mMaTtemaTnyeckoro
aHanusa, reometpus» (yrny6neHHbIn YpOBEHb)

Anrebpa 1 Hayana aHanusa

MoBTopeHMe. PelleHMe 3agay C WCMOMb30BaHWEM CBOWCTB YMCEN W CUCTEM CYUUC/EHMS,
[EenMMOCTK, JONel U YacTeid, NPOLEHTOB, MoAdynein umncen. PelleHne 3agay ¢ MCMOb30BaHMEM
CBOWCTB CTEMEHen W KOpHel, MHOroY/IeHOB, MNpeobpa3oBaHWAi MHOFOYIEHOB U APO6GHO-
paunoHanbHbIX BbIPXXEHWUIA. PellueHne 3a4ay ¢ MCNob30BaHMEM FpadyCcHOM Mepbl yria. Moaynb
ymcna v ero CBOWMCTBA. PelleHMe 3afa4 Ha ABMXXEHME U COBMECTHYH paboTy, CMecu M cnnasbl C
MOMOLLbIO JINHENHBIX, KBaApaTHbIX N APO6HO-paLMOHa/IbHbIX YPaBHEHUI U UX cucTeM. PelueHne
3afa4 C MOMOLUBbK YMCMIOBbIX HEPAaBEHCTB W CUCTEM HEPaBEHCTB C OAHOW MEepPeMEHHON, ¢
NMPUMEHEHNEM M306paXKeHNST YMCIOBbIX MPOMEXYTKOB. PelleHMe 3afgay C MCMOMb30BaHMEM
YMCNOBLIX (YHKUMIA M KX rpagmkoB. Mcnonb3oBaHWe CBOMCTB WM rpaikoB JIMHENHbLIX W

KBaf4paTUYHbIX (DYHKLMA, 06paTHOM MPONopuMOHanbHOCTU U yHKUMK Y =Y[X . [pacduryeckoe

pelleHne YypaBHeHWI W HepaBeHCTB. lMIcnonb3oBaHWe oOnepauuin Haj MHOXecTBaMu U
BbICKa3blBaHWAMU. Icnonb3oBaHWe HEpPaBEeHCTB M CUCTEM HepaBeHCTB C OLHON NepemMeHHON,
YMCMIOBbLIX MPOMEXYTKOB, UX 0O6beAVHEHWUI W nepeceveHunid. MpuMeHeHne Npu pelleHnn 3agau
CBOWCTB apu(MeTMYeCKOM M TeOMEeTPUYECKOW nporpeccun, CyMMUPOBaHUA 6GECKOHEYHOM
CXOLALLEeNCA reoMeTpUYeCKO nporpeccuun.



MHoecTBa (YUCIIOBBIE, T€OMETpHYECKUX (GUryp). XapakTepUCTUUYECKOE CBOWCTBO, 3JIEMEHT
MHOXKECTBA, IIyCTOE, KOHEYHOe, OeCKOHeYHOe MHOXKecTBO. (Croco0bl 3afaHusi MHOXKECTB
IMonmHuokecTBO. OTHOWICHWS NPUHAUICKHOCTH, BKIFOYEHHUS, paBeHcTBa. Omepaumu Han
mHOkecTBaMu. Kpyru Ditnepa. Koneunsle n 6eCkOHEUHBIE, CYETHBIC M HECUETHBIE MHOXKECTBA.

HCTI/IHHbIe Hu JIOJKHBIC BbICKaSbIBaHI/IH, OHepaL{I/II/I Hang BBICKA3bIBAHUSIMH. Aﬂ2e6pa
BbICKA3bIBAHIUI. CBﬂSb BbICKaBbIBaHI/Iﬁ C MHOXECTBaMH. KBaHTOpr CYH_IGCTBOBaHI/Iﬂ Hu
BCEOOIIHOCTH.

3akoHbl JOTHKH. (JcHosHble  n02uveckue npasuid. PelmieHne JOTMYECKHX 3amad ¢
HCIIOJIb30BAHHEM KPYTOB DMNepa, OCHOGHBIX N0SUYECKUX NPAGUIL.

Ymozakmoyenuss. OOOCHOBaHMSI M [IOKAa3aTeNbCTBO B MaremaTuke. Teopembl. Buabl
MaTeMaTHYECKUX YTBEPXKACHUN. Buodwvr Ookazamenscme. Mamemamuyeckas —unOyKyus.
Ymeeporcoenus: obpamnoe oOannomy, HpOMUEONONONCHOE, OOPAMHOE NPOMUBONONONCHOMY
oannomy. Ilpu3Hak U CBOHCTBO, HEOOXOAMMBIE U TOCTATOYHBIE YCIOBUSL.

Ocnoenas meopema apugpmemuru. Ocmamru u cpaenenus. Aneopumm Fexauoa. Kumaiickas
meopema 06 ocmamxax. Manas meopema ©Depma. q-uunvie cucmemst cuucienus. DOynxyus
Ditnepa, yucio u cymma oeaumeneti HAmMypanbLHO20 YUCIA.

Pannannas mepa yria, TPUTOHOMETPHUECKAas OKPYKHOCTb. TpHUroHoMeTrpuueckue (QyHKIHH
qrcea U yriioB. @OpMyJbl IPUBENEHUS, CIOKEHHSI TPUTOHOMETPUIECKUX (PYHKUUH, POPMyIIbI
IBOWHOTO W TIOJOBUHHOTO aprymenta. IIpeoOpa3oBaHue cyMMbl, pa3HOCTH B INPOU3BENEHHUE
TPUTOHOMETPHUYECKUX (PYHKLIMN, H HAOOOPOT.

Hynu ¢pyHKIMH, TpOMEXyTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbounbliee 1 HanMeHblIee
3HaueHne QpyHkuuu. Ilepuonnyeckne QyHKUMH U HAMMEHBbIIUN meproa. YeTHble U HEYETHBIC

byukunu. Qynxyuu «OpodHAA Yacms yuciay y = {x} U «yenas yacmo yuciay y = [x] :

Tpuronomerpuueckrie (YHKLHMH YHUCJIOBOTO aprymeHra ) =cosX, y=sinx, y=tgx,

y =ctgx . CoiicTBa U rpaQIKu TPUTOHOMETPUUECKUX (DyHKIIMH.

OOpatHble TpUrOHOMeTpHUECKHEe (PYHKLWH, WX TJIABHbIE 3HAYEHHUS, CBOHCTBA WM TrpaduKu.
Tpuronomerpudeckue ypasHeHHs. OIHOpOAHbBIE TPUIOHOMETpUUECKUE ypaBHeHMs. Pelnenue
MPOCTENIINX TPUTOHOMETPUYECKUX HepaBeHCTB. lIpocrelimue cUCTEMBI TPUTOHOMETPUYECKUX
YPaBHEHHUH.

CreneHp ¢ AENCTBUTENBHBIM IOKa3aTeleM, CBOWMCTBa crerneHu. [Ipocreiimne mokasaTeibHbIE
ypaBHeHHUs] U HepaBeHCTBA. Iloka3atenpHast QyHKUMA W ee CBOWCTBa M rpaduk. Uucio ¢ u

byHKIUA Yy =e".

Jlorapudwm, coiictBa norapudma. JlecsaTuunbiii u HatypandbHbIl jorapudm. IIpeobpazoBanue
gorapupMuueckux — BelpakeHHi.  Jlorapumuueckue ~— ypaBHEHHMs] M HEPaBEHCTBA.
Jlorapudmuueckast QyHKIHMS 1 ee CBOICTBA U rpaduK.

Crenennas pyHKLUS U ee cBOMCTBA U rpaduk. MppanroHaipHbIe ypaBHEHUS.

IlepBuuHble NpeCTaBICHUs O MHOXKECTBE KOMIUIEKCHBIX 4uCeN. /lelicmeus ¢ KOMIIEKCHbIMU
uuciamu. Komnnexcno conpsicennvie wucna. Mooyne u apaymenm yuciaa. Tpueonomempuueckas
gopma komnnexcrHoeo yucia. Pewenue ypasnenuii 6 KOMNIEKCHBIX YUCTAX.



Meton uHTEpBaJOB 1Jisl peuieHus HepaBeHCTB. [IpeoOpaszoBanms rpadukoB (PYHKUMN: CHBHT,
YMHO)KEHHE Ha YWCIIO, OTPAXEHHE OTHOCHTENBHO KOOPIMHATHBIX ocel. I'paduueckue meTombl
pelIeHUs] YpPaBHEHMII M HEpaBeHCTB. PellleHHe ypaBHEHUN W HEPABEHCTB, COAEPXKAIIUX
NEPEMEHHYIO MO 3HAKOM MOZYJIS.

CucremMbl TIOKa3aTENbHBIX, JOTApU(PMUUYECKUX W HPPALMOHAIBHBIX ypaBHeHUH. CHCTEMBI
MOKA3aTeJbHBIX, JIOTAPUPMUIECKUX U UPPALIMOHATIBHBIX HEPABEHCTB.

Bsaumuo obparasie pyakuun. I'paduku B3aMHO 0OpaTHBIX (PYHKIIHH.
VYpaBHEHUs1, CHCTEMbI YPABHEHUH C IAPAMETPOM.

@opmyna bunoma Hviomona. Peuwienue ypaewenuii cmenenu 6viute 2 CHEYUWTLHBIX BUOOB.
Teopema Buema, meopema be3y. I[lpusooumeie u nenpusooumvie muo2ouneHvl. (OCHOBHAS
meopema anceoper. Cummempuueckue MHO20YAeHwl. [lenoyucniennvie U yeao3HauHwie
MHO20UIeHbL.

Jluopanmoswer ypasnenus. [lennvie Opobu. Teopema epma o cymme k6adpamos.
Cymmsr u psidst, MEMOOBI CYMMUPOBAHUA U NPUSHAKU CXOOUMOCHIU.

Teopemvt 0 npubnudiCenUU OetcmMEUmenbHbIX YUCe] PAYUOHATbHBIMIL.

Mmuooicecmea Ha KOOPOUHAMHOU NIOCKOCHIU.

Hepaesencmeo Kow—bynsaxoeckozo, nepasencmeo Hencena, nepasencmea o cpeoHuix.

ITonsitue mpenena ¢GyHKOuM B TOuke. [lomwsamue npedena (ynkyuu 6 6GeCcKOHeYHOCHI.
Acumnmomur  epagpuxa  @yukyuu. Cpasnenue 0eCKOHEUHO MANbIX U 0OECKOHEUHO OONbULUX.
HenpepsisHocTe ynKumu. Ceoiicmea nenpepuiensix gynryuii. Teopema Beitepuimpacca.

Huddepenunupyemocts ¢ynkumu. Ilpomssonnas ¢ynkumu B Touke. KacarenbHas k rpaduky
¢ynkunu. I'eomerpudecknii 1 GU3NIECKHI CMBICT NPOU3BOAHON. [Ipumenenue npou3eoonoil 6
¢huzuke. IlponsBoansle sneMeHTapHbIX GyHKIMHA. [lpaBuna nuddeperunposanus.

Bropas npon3BogHasi, ee reoMeTpUIecKUi U (PU3HUECKUIT CMBICI.

Touku sxcTpemyma (MakcumMyma U MuHUMyMa). HMccnenoBaHue 3jieMeHTAapHBIX (YHKUUH Ha
TOYKH SKCTpeMyMa, HauOoJbpllee M HaUMEHbIIEe 3HAYEHHE C TIOMOLIBI0 IMPOU3BOAHOIN.
llocmpoenue epaguros ¢hynkyuii ¢ nomougsvio npouzeoousix. Ilpumenenue npou3soOHOH npu
peutenuu 3a0ay. Haxooicoenue sxcmpemymos pynxyuii HeCKOIbKUX NePEeMEHHBIX.

ITepBooOpasnas. Heomnpenenenueiii wunTerpan. IlepBooOpasHble 3eMEHTAPHBIX —(PYHKIIHIA.
[Inomane kpuonuHeiiHOW Tpameuuu. Dopmyna HeroTona-JleitOnuna. OnpeneneHHbIH
uHTeTpal. Buryucrenue niowaoeil NAOCKux Guayp u 00vemMos mes 6paujeHuss ¢ NOMOULbIO
unmezpand..

Memoowr peutenus pynkyuoHaneHvIxX ypasHenuii u HepaeeHCme.

I'eomeTpus

[TosTopenue. Pemenue 3ama4 ¢ UCMOIb30BAHUEM CBOWCTB (PUTyp Ha TUIOCKOCTH. Pemnenue 3ama4
Ha JIOKA3aTeJbCTBO U TOCTPOCHHUE KOHTPIPUMEPOB. I[IpuMeHeHHe NPOCTEUITNX JIOTUYECKUX
npaBui. Pemenne 3amad ¢ UCMONB30OBAHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOLIEHUN B
NPAMOYTOJIBHBIX TPEYTOJIbHUKAX, q)aKTOB, CBA3AHHLIX C YETBIPEXYTOJIbHUKAMMU. Pemenue 3agav



C HCIIONIb30BaHMEM (DAKTOB, CBS3AHHBIX C OKPYXKHOCTSIMH. PerneHue 3amad Ha W3MEPEHUS Ha
IUTOCKOCTH, BBIUWCJICHUS] [UIMH W IUIowaneil. Peutenue 3a0ay ¢ NOMOUbI0 6eKMOPO8 U
KOOPOUHAM.

Harnanuas crepeomerpus. [lpusma, napamienenunen, nupamMuaa, TeTpasap.

OCHOBHBIE TTOHSITHSI TEOMETPUU B MMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.
[onamue 06 axcuomamuuecrkom memooe.

Teopema Menenas ona mempasopa. TlocTpoeHUe CedeHU MHOTOTPAHHUKOB METOJIOM CJIEIOB.
LlenTpanpHoe nmpoekTupoBanue. IlocTpoeHne ceueHnii MHOrOrpaHHUKOB METOIOM MPOEKLIUI.

CkpemuBaroiiyecss TpsiMble B TPOCTPAHCTBE. YTON MEXIy HUMU. Memoows: HaxoorcOoeHus:
paccmostuii MexCOy CKPetu8arouuMUCst NPMbIMI.

Teopembl O mnapauienbHOCTH MPSIMBIX U IUIOCKOCTeHl B mpocTtpaHcTse. IlapannenpHoe
NPOEKTHPOBaHUE U n300pakeHune puryp. [ eomempuueckie mecma movex 6 HPOCMPAHCMEE.

IlepnenaukynsipHOCTh NpsIMON U MIOcKocTU. OpTOroHanbHOe MpoekTuposaHue. HaknoHHble u
npoekuuu. TeopemMa o Tpex nepneHauKyJspax.

Buovr mempasopos. Opmoyenmpuyeckuti mempasop, KApKACHbIE mMempasop, pPA6HOPAHHbI
mempasop. Ilpsmoyzonsusiii mempasop. Meouansr u 6umeouansr mempasopa.

Jlocmpaueanue mempasopa 0o napannenenuneod.

Paccrosnust  mexny ¢urypamu B mpoctpaHcTBe. OOmmii  mepneHauKynsp  ABYX
CKPELINBAOLIUXCS NPSMBIX.

VYrael B pocTpancTBe. llepneHnukynsapHble IOCKOCTH. [1101ads opmo2onansnoil npoexyuu.
llepnenouxynapnoe cevenue npusmol. Tpexepannwiii u munozocpannviii yeon. Ceoticmea niocKux
yenog muozoepanno2o yead. (Ceoticmea niockux u OYZPAHHLIX Y2l06 MPeXSPaAHH020 Yend.
Teopembr KOCUHYCOG U CUNYCOB OISt MPEXSPAHHO20 Y2l

Buner MHOTOrpaHHUKOB. Passepmrku muo2ocpannuxda. Kpamuaiiwiue nymu Ha nOGepXHOCHIU
MHO20CPAHHUKA.

Teopema  Oiinepa.  llpaBuibHble  MHOTOTPAaHHUKH.  /[6oiicmeeHHOCmb — NPABUTLHBIX
MHO20CPAHHUKOS.

IMpuzma. Ilapannenenunen. CsolicTBa mnapamienenumnena. [IpsMOyrobHbIN NapauieIenunesn.
HaxnoHHBIE TPU3MBIL.

IIupamupa. Buael nupamua. OnemeHTbl  npaBuibHONH — nupamuabl.  I[lupamuabr ¢
PaBHOHAKJIOHEHHBIMU peOpaMH U TPaHsIMH, UX OCHOBHBIE CBOMCTBA.

I1nowmwaau noBepxHOCTEH MHOTOTPAHHUKOB.

Tena Bpamenus: uuuHApP, KOHYC, map u chepa. Cevennst mumHApa, KoHyca u mapa. [llaposoii
CErMEHT, [AaPOBOH CJIOH, apoBOl CeKTOp (KOHYC).

YceueHHast MIpaMuzia U yCeUeHHBIH KOHYC.
Onemenmsr chpepuueckoii ceomempuu. Konuveckue cevenus.

KacatenpHbie mpsiMble U TUIOCKOCTH. BrimcanHble u onmcaHHble cdepbl. Kacawuyuecs cghepo.
Komobunayuu men epawgenus.



BexTopel 1 koopauHatel. CyMMa BEKTOPOB, YMHOXEHHME BEKTOpa Ha 4YMCIO. YTONI MEXAY
BekTOpamu. CKaJisipHOE NPOU3BEACHUE.

YpaBHeHue 1utockocTH. Popmysa pacCTOSHUS MEXIYy TOYKaMU. YpaBHeHUe chepbl. Dopmyna
paccmosnus om mouku 00 naockocmu. Cnocodvt 3a0anus NPAMOIl ypasHe HUAMU.

Pewenue 3a0au u ooxazamenscmeo meopem ¢ NOMOULIO GEKMOPO8 U MEMOOOM KOOPOUHAM.
Dnemenmsr 2eomempuu MAacc.

[Tonsitne obbema. OObembl MHOrOrpaHHMKOB. OOBEeMBI Ten BpalleHus. Axkcuomsr obvema.
Bv1600 hopmyn o6vemos npamoy2onsHo2o napanienenunedq, npuzmsl U nupamuost. Oopmye
Ol HaxoorcoeHus o6vema mempasopa. Teopemvr 06 omHouLeHUAX 06BEMOS.

IIpunooicenusn unmezpana Kk v1yUcIeHUI0 00beM08 U nosepxHocmeti men epawgenust. I1iowaos
cpepuueckoeo nosica. Oowvem uaposoeo cros. llpumenenue o6vemos npu peutenuu 3a0ad.

[Tnomans chepsr.

Pazeepmra yurunopa u konyca. Tlnomaaps TOBEPXHOCTH LHUJUHAPA U KOHYCA.

KoMOnHaImm MHOTOTpaHHUKOB U TeJl BPAIICHHUSI.

ITonobue B mpoctpancTBe. OTHOIMEHNE OOBEMOB U TLIONIAeH TOBEPXHOCTEH MOAOOHBIX (HUTYD.

Heudicenusn 6 npocmpancmee: NApaiiensivlii NEPEHOC, CUMMEMPUSL ONMHOCUMETIBHO  NIOCKOCHI,
YeHMPANLHAA CUMMEMPUSL, ROBOPON OMHOCUMETLHO HPSMOIL.

Hpeo6pa306aﬂue n0006uﬂ, comomemusa. Pewenue 3a0au nQ nNIOCKOCMU ¢ UCROTb30BAHUEM
cmepeomenpuiecKux Memooos.

BeposiITHOCTB U CTATHCTHKA, JIOTHKA, TEOPHs rPpadoB U KOMOHUHATOPHKA

[ToBropenune. Ucnonp3oBanue Taban U AUArpamMM JUIs IPEACTABICHIS JaHHBIX. PerneHue 3amaq
HAa MPUMEHEHHUE OMUCATENBHBIX XAPAKTEPUCTHK YUCIIOBBIX HAOOPOB: CPENHHX, HAMOOJBINEro U
HAaUMEHBIIErO0 3HAYEHUs, pa3Maxa, JUCIEePCUU W CTAHAAPTHOIO OTKJIOHEHHWs. BpraucieHue
94acTOT U BEPOATHOCTEH cOObITHH. Bhramcnenne BEpOSTHOCTEH B OMBITaX ¢ PABHOBO3MOXKHBIMU
3JIEMEHTApHBIMH HCXofaMu. lcmonb3oBaHHe KOMOWHATOPHKH. BBIMUCIEHHE BepOSTHOCTEH
HE3aBUCHMBIX CcOObITHH. Mcrnonp3oBanue (GOPMyJbI CIOKEHHS BEPOSITHOCTEH, IHUarpamMmm
Diinepa, nepesa BeposiTHOCTEH, hopMyibl bepHyu,

Beposmnocmuoe npocmpancmeo. Axcuomer meopuu 6eposmuocmeil.

YcnosHas BeposSTHOCTE. [IpaBuino yMHOXeEHUs BepOsTHOCTE. POpMyJia MOJHON BEPOSTHOCTH.
®dopmyna barieca.

JluckpeTHble ciydaiiHble BenUUYMHbI M pacrpeneneHus. (COBMeCTHbIE pacIpeleeHMUs.
Pacnipenenenune cymMmbl U MPOU3BEACHUs HE3aBUCHUMBIX CIIy4alHBbIX BEJIMUUH. MaTemaThueckoe
OXXUJAHUE U JUCIEepCHUs CIy4yaiHON BeNWYMHbL MaTemaThuueckoe OXHIaHUE U AUCIEePCHs
CYMMBI CITy4alHbIX BEJIMYUH.

bunapHas cnydaiiHas BenuuuHa, pacnpeneneHue bepnymnu. I'eomerpudeckoe pacnpenesieHue.
bunoMuanpHOE pacmpenesieHne U €ro CBOWCTBA. [ unepeeomempuyeckoe pacnpeoeneHue u e2o
ceoticmead.



HenpepeiBHble caydalinble Beau4MHBL 1II0THOCTE BeposiTHOCTH. PYHKLHA pacnpeneseHUs.
PaBHOMEpHOE pacnpeneneHue.

lokazamenvroe pacnpeoenienue, €20 HApamempul.

Pacnpeoenenue Ilyaccona u e2o npumenenue. Hopmansaoe pacnpeneneane. @yukuus Jlamnaca.
ITapamerpsl HOpMmanbHOro pacnpezeneHus. Ilpumepbl cCiydaiHBIX BEIMYUH, MOTYMHEHHBIX
HOPMAJIbHOMY 3aKOHY (TIOTPEIIHOCTh M3MEPEHMI, POCT ueloBeKa). [lenmpansnasn npedenvuds
meopema.

Hepasencmeso Yebwviuesa. Teopema Hedviuesa u meopema bepuyanu. 3akon 6onvutux vucei.
Buibopounviit memoo uzmepenus eeposimuocmeil. Pons 3axona 60nvuiux uiucesl 8 Hayke, Npupooe
u obwecmee.

KoBapmanus nByx ciy4aiiHeix BenuduH. [loHsaTue o koaddunmente koppensiunu. COBMECTHbIE
HaOMIONEHUST IBYX CIyYalHBIX BEJIHYUH. Buibopounviii koapguyuenm xoppensyuu. Jluneinas
peepeccusi.

Cmamucmuyeckas cunomesa. Cmamucmuka Kpumepus u ee ypoeens snauyumocmu. Ilposepka
npocmeiiux  eunomes. OMRUPUYECKUE pacnpeoeNenus U UX C6A3b €  MeopemuyecKumMu
pacnpeodenenusmu. Paneoseas koppensyus.

llocmpoenue coomeemcmeuii. Hnvexmuensie u clopvekmuenvie coomeemcmesus. buexyuu.
Jluckpemuas nenpepwvisnocme. lpunyun J[upuxie.

Kooupoesanue. J[eouunas 3anucs.

Ocnoenvie nousimus meopuu epagos. Jlepesvs. /leouunoe oepeso. Cesznocms. Komnonenmuor
cesiznocmu. Ilymu na epagpe. Jiineposst u I amunsmonosst nymiu.

TemaTtuueckoe nuianuposanue 10 kaacc.
Auaredpa u Hayana aHanau3a (yrjyO0JeHHbIH YPOBeHb)
YMK Koasrun F0.M.

(4 yaca B Hepeao, 136 yacos B roa)

No Kou.
y Tema cranpapta

n/n 4acoB

1. IloBTrOpenue. PemieHne 3amad ¢ UCHOAB30BAHMEM CBOWCTB YHMCENT M CHUCTEM CYHUCIEHHS, 1
IEJMMOCTH, TOJIEN U 4YacTel, MPOLEHTOB, MOAYJIeH uncen. Pemenue 3a1a4 ¢ HCHOJb30BAHUEM
rpaayCHON MepHI yIia.

2. IToBTOpenue. Pemenue 3ana4 ¢ HCNOJBb30BAHUEM CBOMCTB CTENEHEN U KOPHEH, MHOTOWICHOB, 1
npeoOpa30BaHUil MHOTOWIEHOB M IPOOHO-PALMOHATBHBIX BBIPAKEHHH. MOMyJIb YHUCIa U €ro
CBONCTBA.

3. [ToBTOopenue. Pemenne 3amad Ha ABIDKEHHE M COBMECTHYIO palOTy, CMECH M CIUIaBBI C 1
MOMOIIBIO JIMHEHHBIX, KBAAPATHBIX U IPOOHO-PALMOHANBHBIX YPABHEHUH U UX CUCTEM.

4. Ilosropenue. PemeHue 3anad ¢ MOMOIUBI) YUCJIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C 1
OJTHOM MEPEMEHHOH, ¢ MPUMEHEHNEM HM300paKeHHsI YHCIOBBIX IPOMEXKYTKOB. Pernenne 3anay
C MCTIOJIb30BAaHUEM YHCIIOBBIX (PYHKIUI U UX rpaduKoB.




5. ITosTopenue. Mcnonp3oBaHnue CBOHCTB U TpaUKOB JTMHEHHBIX U KBAJAPATUYHBIX (DYHKIHH,
o6paTHON MPOMOPUHOHANBHOCTU U GyHKIMKM Y =X . [paduueckoe peimeHue ypaBHEHHUi 1
HepaBeHCTB. M CHoNb30BaHUE HEPABEHCTB M CHUCTEM HEPABEHCTB C OMHOH NEPEMEHHOM,
YHCIIOBBIX IPOMEKYTKOB, HX OOBEIMHEHUH 1 MEPeCceueHHi.

6. IToBropenue. IlpuMeHeHWMe TpU peIIeHHMH 3a7ad  CBOHCTB  apuPMETHUECKOH W
reOMETPUYECKON MPOrpecCcur, CyMMHPOBAHUS O€CKOHEYHOH CXOISIIEHCS TeOMeTpUYecKOin
NPOTPECCHH.

7. ITosropenue. Mcnonp3oBaHue onepauuii HaJl MHOXKECTBAMHU U BbICKA3bIBAHUSAMU. MHOXKeCTBA
(aucnosble, TeoMerpudeckux puryp). XapakTepucTHUeCKoe CBOWCTBO, 3JIEMEHT MHOXKECTBA,
NyCTOe, KOHEYHOE, OeCKOHeuHOe MHOXKecTBO. CrocoOr! 3anannst MHOXKeCTB [10AMHOKECTBO.
OTHOIIEHNS TPUHAIIEKHOCTH, BKIIIOYeHHUs, paBeHCTBa. Oneparnun Hax MHOKecTBaMu. Kpyru
Diinepa. Koneunble 1 O€CKOHEUHbIE, CYETHBIE  HECYETHBIE MHOXKECTBA.

8. | MctuHHBIE W JIOKHBIE BBICKA3BIBAHMS, ONEpAli HAJ BBICKA3bIBAHUSAMHU. Aneebpa
evickazviéanuti. CBsi3b BBICKa3bIBAHUH € MHOXKECTBaMH. KBAHTOpBI CyIIECTBOBAaHHA M
BCEOOIIHOCTH.

9. 3akoHbl JOrUKH. (cHo6Hble Jo2uveckue npaeuna. PelneHne JOTHYECKUX 3amad  C
UCTIOJIB30BAHUEM KPYTOB DHUINepa, OCHOBHBIX 102UYECKUX NPABUIL.

10. | YmozakmroueHusi. OOOCHOBaHHMSI W JOKa3aTeNbCTBO B MaTeMaTuke. Teopembl. Buabl
MaTeMaTHUECKUX YTBEPKACHUH. Buosr Ooxkazamenvcmes. Mamemamuyeckas uHOYKYUs.
Ymeepowcoenus: obpamnoe oannomy, npomu6onoNI0NICHOE, 0OpAMHOE NPOMUBONOIONCHOMY
oannomy. Ilpru3Hak U CBOHCTBO, HEOOXOAMMBIE U TOCTATOYHBIE YCIOBUSIL.

11. | Ocnosnas meopema apugpmemuxu. Ocmamxu u CpagHeHUsl.

12. | Ocnosnas meopema apugpmemuxu. Ocmamxu u CpagHeHUsl.

13. | Aneopumm Fexnuoa. Kumaiickas meopema 06 ocmamrasx.

14. | Aneopumm Fexnuoa. Kumaiickas meopema 006 ocmamxax.

15. | Aneopumm Eexnuoa. Kumaiickas meopema 006 ocmamxax.

Vpox Lugper

16. | Manaa meopema Depma. q-uunvie cucmemvl CUUC/IEHUAL.

17. | Manaa meopema Depma. q-uunvie cucmemvl CUUC/IEHUAL.

18. | Qynxyus Diinepa, uucio u cymma oenumeneii HAMYPATLHOLO YUCTCA.

19. | Qynxyus Diinepa, uucio u cymma oenumeneii HAMYPATLHOLO YUCTA.

20. | O6obmarommii ypok mo teme: "JlenumocTs uncen".

21. | KonrpoabHas padora Nel. "JlenumocTs uncen".

22. | [lenouucnennsie u yeno3naunvie MHO2OYJIEHDL.




23. | I{enouucnennvie u yeno3HauHvle MHOCOYUIEHDI.
24. | Muooscecmea na kOOpOURAMHOI NAOCKOCHIL.
25. | Muooscecmea na koopOunamuoit RAOCKOCHIL.
26. | Teopema Buema, meopema be3y.
27. | Teopema Buema, meopema be3y.
28. | HIpusooumvie u nenpueooumvie muozounensl. OCHOGHAS Meopema aneetpoi.
29. | Cummempuueckue MHO2OUIEHDL.
30. | CummempuyecKkue MHO20UIEHbL.
31. | Pewenue ypasuenuii cmenenu oiuie 2 cneyuansusix 61006. Qopmyna bunoma Heromona.
32. | Pewenue ypasuenuii cmenenu oiute 2 cneyuansuuix 6u006. Qopmyna bunoma Heromona
33. | Hepasencmeo Kow—Bynsxoeckoeo, nepasencmeo Hencena, nepasencmea o cpeomux.
34. | Teopemsl 0 npubnuxcenuu OCticMEUmMenbHbIX YUCE] PAYUOHATLHBIMI.
35. | Cymmsl u psosl, Memoosl CYMMUPOSANUsL U NPUSHAKU CXOOUMOCHI.
36. | O6obmaromuii ypok mo teme: "MHOroujieHs!".
37. | KouTpoabnas pa6ora N2, "MuorouneHs!".
38. | CremneHb ¢ nefiCTBUTEIBHBIM TTOKA3aTENIeM, CBOMCTBA CTETICHH.
39. | Ctenensb ¢ IeHCTBUTENBHBIM ITIOKA3aTENIEM, CBONCTBA CTENEHH.
40. | CreneHb ¢ AeHCTBUTEILHBIM ITOKA3aTeIeM, CBONMCTBA CTETICHH.
A nosuaro Poccuro. I[Ipo2ynku no cmpamue.
41. | CreneHsb ¢ AeliCTBUTENLHBIM OKA3aTENEM, CBONCTBA CTEIEHH.
42. | CreneHsb ¢ NeliCTBUTENbHBIM II0KA3aTEEM, CBONCTBA CTEIEHH.
43. | Crenenb ¢ AeHCTBUTEIILHBIM ITOKA3aTeIeM, CBONMCTBA CTEIICHH.
44, | CreneHsb ¢ NeliCTBUTENbHEIM IIOKA3aTENEM, CBONCTBA CTEIEHH.
45. | Crenenb ¢ AeHCTBUTEIILHBIM ITOKA3aTeNIeM, CBONMCTBA CTEIIEHH.
46. | O6obmarommii ypok mo teme: "CTeneHb ¢ AeCTBUTENbHBIM ITOKa3aTeaem" .
47. | KonrpoabHas padora Ne3. "CreneHb ¢ 1eHCTBUTENbHbBIM IOKa3aTeeM".
48. | Crenennas QyHKIMS U €€ CBOMCTBA U rpaduK.




49.

Crenennas (yHKUUS U €€ CBOWCTBA U TpaduK.

50. | Bzaumnuo obparuble GyHkimu. I'paduku B3auMHO 0OPAaTHBIX (QyHKIIUM.

51. | Bzaumuo obparubie pyHkimu. I'paduku B3auMHO 0OPAaTHBIX (QyHKIIUM.

52. | UppauuonanbHble ypaBHEHUS.

53. | UppauuonanbHble ypaBHEHUS.

54. | UppaunoHaibHbIE YPABHEHUS.

55. | CucremMsl UppallOHAIBHBIX YPAaBHEHUI.

56. | CucreMsl UppaLlOHAIBHBIX YPAaBHEHUI.

57. | CucreMbl UppaLMOHATbHBIX HEPABEHCTB.

58. | CucremMsl UppalliOHAIbHBIX HEPABEHCTB.

59. | MeTon uHTEpBAJIOB AJIsl PELICHUsT HEPABEHCTB. | paduueckue MeToabl PeLIeHNs] YPaBHEHUH U
HEPaBEHCTB.

60. | PemeHue ypaBHEHUH U HEPABEHCTB, COAEPKALIUX MEPEMEHHYIO MO 3HAKOM MOZYJISI.
Heoena mexnuuecxux oucyunaun "MUD"

61. | O6oOmaromuii ypok no teme: " MppannoHaibHble ypaBHEHUs" .

62. | KouTpoabnas padora Ned. "HppanmonanpHbie ypaBHEHUs" .

03. | IokasaTenbHast PyHKIUS U €€ CBOMCTBA U rpaduK.

64. | IlokasarenbHas pyHKUMS U ee cBOWCTBA U rpaduk. Uncio € u pyHKkums y =e*.

65. | IIpocreiiline noka3aTeabHbIE YPaBHEHHUS.

66. | IIpocreliniue nokas3aTenbHbIE YPABHEHUS.

67. | IIpocrelinine nokas3aTesbHbIE HEPABEHCTBA.

68. | IIpocrelinine nokasaTenbHbIE HEPABEHCTBA.

09. | Cucrembl MOKa3aTENbHBIX YPABHEHHI HEPABEHCTB.

70. | Cucrembl NOKa3aTeNbHBIX YPABHEHHMI HEPABEHCTB.

71. | O6o6maromuii ypok mo teme: "IlokazarenpHas pyHkums. [TokasarenpHbie ypaBHEHUS .

72. | KonTpoabHas padora NeS, "[lokazarenbHas ¢pyHkuus. [lokasaTenbHble ypaBHEHHS "

73. | Jlorapudm, coiicTBa norapudma.

74. | Jlorapudm, cBolicTBa IoTapudma.




75. | Jlorapudm, cBoiicTBa oraprudma.

76. | JlecATHYHBIN U HATYPAIbHbIN JOrapuQpM.

77. | IIpeobpazoBanue n0rapuhMUIECKUX BHIPAZKEHHMIA.

78. | IIpeobpazoanue n0rapuhMUIECKUX BBIPAKEHHMIA.

79. | Jlorapudmudeckas GyHKIMS U €€ CBONCTBA U rPaduK.

80. | Jlorapudpmuueckas QyHKLIUSA U €€ CBOHCTBA U TpaduK.

Jleno xocmonaemuxu

81. | JlorapudmMuueckue ypaBHEHHS.

82. | JlorapudmMuueckue ypaBHEHHS.

83. | JlorapudmMuueckrie HEPABEHCTBA.

84. | JlorapuMuUeCcKre HEPABEHCTBA.

85. | Cucrembl orapupMUUECKUX YPABHEHHUI HEPABEHCTB.

80. | Cucrembl lorapu(pMUUECKUX YPABHEHHUI HEPABEHCTB.

87. | Obobmaromuii ypok mo teme: "Jlorapudm. Jlorapudpmuueckue ypaBHEHHs "

88. | KonTpoabHnas pa6ora Ne6. "Jlorapudm. Jlorapudmuueckue ypaBHeHHs "

89. | Pannannas mepa yria, TPUrOHOMETPHUYECKAs: OKPY>KHOCTD.

90. | PapnanHnas Mepa yria, TPUTOHOMETPUYECKask OKPY>KHOCTb.

91. | Papnannas Mepa yria, TPUrOHOMETPUYECKask OKPY>KHOCTb.

92. | Tpuronomerpuueckue GpyHKINH YUCET U YTIIOB.

93. | Tpuronomerpuueckue GpyHKINH YUCET U YTIIOB.

94. | Tpuronomerpuueckue GyHKIIMH YHCET U YTIIOB.

95. | Tpuronomerpuueckue GpyHKINN YUCET U YTIIOB.

96. | ®OpMYJIBI CIIOKEHHS] TPUTOHOMETPHUYECKUX (YHKIIHHA.

97. | ®OpMyJIBI CIOKEHUS] TPUTOHOMETPHUYECKUX (DYHKIIHHA.

98. | ®OopMyJIBI CIIOKEHUS] TPUTOHOMETPHUYECKUX (PYHKIIHHA.

99. | ®opMyJIBI CIIOKEHUS] TPUTOHOMETPHUECKUX (YHKIIH.

100. | ®opMyJibl IBOMHOIO apryMeHTa.




101. | @opMyJibl IBOMHOTO apryMeEHTa.

102. | ®opMyibl NOJIOBUHHOIO apTyMEHTA.

103. | ®opMyJibl TOJIOBUHHOIO apTyMEHTA.

104. | ®opmynbl npUBEAECHUS.

105. | ®opmynbl npuBEAEHUS.

106. | @opMyibl MPUBEAEHUS.

107. | ®opMyJibl MPUBEAEHUS.

108. | [IpeoOpazoBaHre CyMMBI, Pa3HOCTH B MPOM3BEACHNE TPUTOHOMETPHUECKUX (PYHKIHH, 1

HA00O0pOT.

109.

[IpeoOpa3zoBanne CyMMBI, Pa3HOCTH B INPOU3BEACHHE TPUTOHOMETPUYECKUX (YHKIMHA, |
HA00O0pOT.

110.

[IpeoOpa3zoBanne CyMMBI, Pa3HOCTH B TNPOU3BEACHHE TPUTOHOMETPUYECKUX (YHKIMHA, |
HA00O0pOT.

111. | O6o0marommii ypok no teme: " Tpuronomerpudeckue GyHKIIUH YUCENT U YIIIOB".

112. | KonrposbHas padora Ne7. "Tpuronomerpudeckue GyHKIUN YUCET U YTIIOB".

113. | OGpatHbie TpUroHOMETpHYECKHE QPYHKIINM, UX TNIABHbIE 3HAYEHHUS, CBOMCTBA U rpaduKy.
114.| OGpatHble TpUroHOMETpHYECKHE (PYHKIMH, UX TJIABHbIE 3HAYEHHUS, CBOMCTBA U rpaduKy.
115. | Tpuronomerpuyeckne ypaBHEHU.

116. | Tpuronomerpuueckne ypaBHEHUs.

117. | Tpuronomerpuyeckne ypaBHEHUs.

118. | Tpuronomerpuueckne ypaBHEHUs.

119. | Tpuronomerpuyeckue ypaBHEHU.

120. | TpuronomerpuyecKkre ypaBHEHHUS.

121. | Tpuronomerpuyeckre ypaBHEHUs.

122. | TpuronoMeTpUYECKHE yPaBHEHU.

123.| OnHOpOAHBIE TPUTOHOMETPUYUECKHE YPABHEHUSL.

124. | OngHOpOIHBIE TPUTOHOMETPUUECKHE YPABHEHUS.

125. | OnHOpOIHBIE TPUTOHOMETPUUECKHE YPABHEHUS.

126. | TIpocreiimue cMCTEMbI TPUTOHOMETPUYECKHMX YPABHEHHUIA.




127. | IIpocreiitne CUCTEMBI TPUTOHOMETPUYECKUX YPABHEHUI. 1

128. | IIpocreiimne CUCTEMBI TPUTOHOMETPUYECKUX YPABHEHUI. 1

129. | Pemenue npocTelmmx TPUrOHOMETPHYECKUX HEPABEHCTB. 1

130. | Pemenue npocTelnuX TPUTOHOMETPUYECKUX HEPABEHCTB. 1

131. | Pemenue npocTelnuX TPUTOHOMETPUYECKUX HEPABEHCTB. 1

132. | O6o0maromumii ypok no teme: "TpuUroHoMeTpudecKkue ypaBHeHus. . 1

133. | KonTpoabnas pabora Ne8. "TpuroHomerpudeckue ypaBHeHUs. . 1

134. | IloBropenue. CTeneHb C NEHCTBUTENBHBIM ITOKA3aTEIEM, CBOMCTBA CTETICHH. 1

135. | Tlosropenue. TTokasaTesbHbIe YpaBHEHUs U HEPABEHCTBA. 1

136. | TTosropenue. JlorapudMudeckue ypaBHEHHS U HEPABEHCTBA. 1

TemaTtuueckoe nuianuposanue 11 kaacc.
Aunredpa u Hayana aHanau3a (yrjyO0JeHHbIH YPOBeHb)
YMK Koasrun F0.M.
(4 yaca B Hexes10, 136 yacos B ron)
No Kou.
y Tema cranpapta

n/n 4acoB

1. |Hymm ¢yHKOUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOompinee wu 1
HaMMEHbIIee 3HAaUeHUE (PyHKIIH.

2. Hymu ¢QyHKOMH, TPOMEXYTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTh. Haunbonbinee wu 1
HaMMEHbIIee 3HAaUeHUE (PyHKIIH.

3. ono6 = 1
UerHble u HeueTHble QYHKUUN. DYyHKYuu «Opodnas yacme yuciay Y =1X; U «yendas yacms
yuciay y==[x].IIepHoaneCKHe(byHKuHHIIHaHMeHbuuﬁinepHon.

4. Opob =X 1
UerHble u HeueTHble QYHKIUN. DyHKYyuu «OpodHas yacms yuciay U «yeaas 4acmo
yucay }’=[X].IIepHoaneCKHe(byHKuHHIIHaHMeHbuuﬁinepHon.

5. | IlpeobpazoBanust rpadukoB (QyHKUUI: CHBHI, YMHOXXEHHME Ha YHCIO, OTpPakKeHHE 1
OTHOCHUTENIbHO KOOPJANHATHBIX OCEHl.

6. | IIpeoOpasoBanmsi rpadukoB (YHKIUH: CIOBUT, YMHOXKEHHE HAa YHCIO, OTpPakKeHUe 1
OTHOCHUTENIbHO KOOPJAUHATHBIX OCEHl.

7. Tpuronomerpuueckass ¢QyHkmst y= cos X. CpoicTBa M rpaduK TPUTOHOMETPHUUECKOM 1

byHKIHH.




8. Tpuronomerpuueckas ¢pyHkuus y= cos X. CBoiicTBa 1 rpaduK TPUTOHOMETPUIECKOH
byHKIMN.

9. Tpuronomerpuueckas ¢pyHkuus y= cos X. CBoiicTBa 1 rpaduK TPUTOHOMETPUIECKOH
byHKIMN.

10. | TpuroHomerpudeckas QyHKIHS y= cos X. CBOICTBA U rpaduK TPUTOHOMETPHUECKON
byHKIHH.

11. | Tpuronomerpudeckas pyHkIms y= sin X. CBOHCTBa U rpaduk TPUrOHOMETPHUECKON
byHKIMH.

12. | Tpuronomerpudeckas GpyHkIms y= sin X. CBOHCTBa U rpaduK TPUrOHOMETPHUECKON
byHKIHH.

13. | Tpuronomerpudeckas pyHkums y= sin X. CBOHCTBa U rpaduk TPUrOHOMETPHUECKON
byHKIHH.

14. | TpuroHomerpudeckas pyHKIHs y= sin X. CBOHCTBa U rpaduk TPUrOHOMETPHUECKON
byHKIHH.

15. | TpuroHomeTrpudeckue GyHKIMH YUCIOBOTO apryMeHTa y= tg X, y= ctg X. CBoiicTBa u
rpadpuKu TPUTOHOMETPHUECKUX (YHKIIHHA.
Ypox Lugpor

16. | TpuroHomeTrpudeckue GyHKIMH YUCIOBOTO apryMeHTa y= tg X, y= ctg X. CBoiicTBa u
rpadpuKu TPUTOHOMETPHUECKUX (YHKIIHHA.

17. | TpuroHomeTpudeckre GyHKIIMHA YUCIOBOTO apryMeHTa y= tg X, y= ctg X. CBoiicTBa u
rpadpuKu TPUTOHOMETPHUECKUX (DYHKIIHHA.

18. | Obobwmaromuii ypok mo teme: "Tpuronomerpudeckue GpyHkuuu"

19. | KonTpoabnasi padora Ne 1. "Tpuronomerpuueckue QpyHKkIuu"

20. | Ilomsarue mnpenena ¢yHKUMU B Touke. [lomsmue npeodena Gyukyuu 6 OeCKOHEYHOCHI.
Acumnmomur epauka hynxyuu. Cpasnenue 6eCKOHEUHO MANbIX U OECKOHEUHO DONLULUX .

21. |Ilomsarue mnpenena (yHKUMU B Touke. [lomsmue npedena Gyukyuu 6 OeCKOHEYHOCHI.
Acumnmomur epauka ynxyuu. Cpasnenue 6eCKOHEYHO MANbIX U OECKOHEUHO OOTLULUX .

22. | HenpepsiBHOCTD pyHKIIMN. C60iicmea nenpepwienvix gynxyuil. Teopema Beitepuimpacca.

23. | duddepenuupyemocts pynkuuu. [Iponssoanas Gpyukumuu B Touke. KacarenbHast k rpaduxy
byHKIHH.

24. | IlpaBuna nuddepeHnpoBaHus.

25. | IlpaBuna quddepeHInpoBaHus.

26. | IlpaBuna nuddepeHuupoBanus.

27. | llpaBuna nuddepeHmpoBanus.




28. | IlpaBuna nuddepeHumpoBanus.

29. | IlpaBuna nuddepeHmpoBaHus.

30. | IIpon3BonHBIE 3JIEMEHTAPHBIX (PYHKIIUH.

31. | Ilpon3BonHBIE 3JIEMEHTAPHBIX (PYHKIIUH.

32. | Ilpon3BOnHbBIE 3JIEMEHTAPHBIX (PYHKLIUHN.

33. | Ilpon3BonHbBIE 3JIEMEHTAPHBIX (PYHKLIUHN.

34. | Ilpon3BOnHBIE 3JIEMEHTAPHBIX (PYHKLIUH.

35. | 'eomerpuueckuii 1 GpU3NIECKHUIA CMBICI IPOU3BOIHON. [Ipumeneniie npou3so0Hoil 6 gusuxe.

36. | I'eomerpuueckuii u GpU3NIECKHUIA CMBICI IPOU3BOIHON. [Ipumenenie npou3sooHoil 6 gusuxe.

37. | I'eomerpuueckuii U GpU3NIECKHUIA CMBICI IPOU3BOIHON. [Ipumeneniie npou3so0Hoil 6 gusuxe.

38. | 'eomerpuueckuii u GpU3NIECKHUI CMBICI IPOU3BOIHOMN. [Ipumeneniie npou3so0Hoil 6 gusuxe.

39. | I'eomerpuueckuii U GU3NIECKHUIA CMBICI IPOU3BOIHOMN. [Ipumeneniie npou3sooHoil 6 gusuxe.

40. | Obobmaromuii ypok mo teme: "IIpousBomHas”.

41. | KonTpoabHas padora Ne 2. "[IponssogHas”.

42. | Touku s3kcTpeMyMa (MAaKCUMyMa U MUHIMYyMa).
A nosnaio Poccuio. [Ipozynku no cmpare.

43. | Touku 3KcTpeMyMa (MaKCUMyMa 1 MUHUMYyMa).

44. | Touku 3KkcTpeMyMa (MaKCUMyMa 1 MUHUMYyMa).

45. | UccrnenoBanue 31eMEeHTAPHBIX (PYHKIMIA HA TOYKU SKCTPEeMyMa, HauOOJIbIIIee U HAMEHbIIee
3HAYEHHE C TIOMOLIBIO TIPOU3BOIHOM.

46. | UccrnenoBanue 31eMeHTAPHBIX (PYHKIMIA HA TOYKU SKCTPEMyMa, HauOOJIbIIIee U HAMEHbIIee
3HAYEHHE C TIOMOIIBIO MPOU3BOAHOM.

47. | UccnenoBaHue 31eMEHTapHBIX (PYHKIMI HA TOUYKH SKCTPEMyMa, HanOOIbIee 1 HANMEHBIIIee
3HAYEHHE C TIOMOIIBIO MPOU3BOAHOM.

48. | HUccrnenoBanue seMeHTAPHBIX (PYHKIIHIA HA TOYKH SKCTPEeMyMa, HauOOJIbIlIee U HAUMEHbIIee
3HAYEHHE C TIOMOIIBIO MPOU3BOAHOM.

49. | HUccrnenoBanue 31eMEeHTAPHBIX (PYHKIMIA HA TOYKU SKCTPEMyMa, HauOOJIbIlIee U HAMEHbIIee
3HAYEHHE C TIOMOIIBIO MPOU3BOAHOM.

50. | Bropas npousBoaHast, €€ TeOMEeTPUIECKUi 1 (QU3UIECKHUI CMBICIT.

51. | llocmpoenue epaghuxoe ghynxyuii ¢ nomouysio npoussoonvix. llpumeneniue npouzeoonoii npu

peutenuu 3a0ay. Haxooicoenue sxkcmpemymos QYHKYuil HeCKONbKUX NepemMeHHBIX.




52. | llocmpoenue epaghuxoe ghynxyuii ¢ nomowysio npoussoonvix. llpumeneniue npouzeoonoii npu
peuwtenuu 3a0ay. Haxooicoenue sxcmpemymos )YHKYuil HeCKONbKUX NepemMeHHBIX.

53. | llocmpoenue epaghuxoe ghynxyuii ¢ nomowysio npoussoonvix. [lpumenenue npouzeoonoii npu
peuwtenuu 3a0ay. Haxooicoenue sxcmpemymos )YHKYuil HeCKONbKUX NepemMeHHBIX.

54. | llocmpoenue epaghuxoe ghynxyuii ¢ nomouysio npouszeoonvix. llpumenenue npouzeoonoii npu
peutenuu 3a0ay. Haxooicoenue sxkcmpemymos QYHKYuil HeCKONbKUX NepemMeHHBIX.

55. | llocmpoenue epaghuxoe ghynxyuii ¢ nomowysio npoussoonvix. llpumeneniue npouzeoonoii npu
peutenuu 3a0ay. Haxooicoenue sxkcmpemymos )yHKyuil HeCKOIbKUX NEPEeMEHHBIX.

56. | Obobmarommii ypok mo teme: "[IpumMeHeHne npon3BOIHON".

57. | KonrpoabHas padora Ne 3. "IIpumenenne nponzsoaHoi".

58. | IlepBooOpa3Hasi. HeonpeneneHHbII HHTErpall.

59. | IlepBooOpa3Hasi. HeonpeneneHHbII HHTErpall.

60. | ITepBooGpasHbIe 3I€MEHTAPHBIX ()YHKIIHIA,

61. | IlepBooOpasHble 3y1eMEHTAPHBIX (DYHKIIHA.

Heoena mexnuueckux oucyuniun "MUD"

62. | IlepBooOpasHble 3y1eMEHTAPHBIX (DYHKIIHA.

63. | Ilnomane kpuBoduHEHHOW Tpaneuun. Popmyna Herorona-JlelioHnua. OnpeneneHHbINR
UHTErpal.

64. | Ilnomane kpusBonuHeiHon Tpaneunn. @opmyna HeroToHa

65. | Ilnomane kpusonuHenHon Tpaneunn. ®@opmyna HeroToHA

00. | Boruucaenue niowadeii niockux Quayp u 00vemMos meji 6paueniist C HOMOUbI0 UHMEZPAid.

67. | Beruucnenue niowaoeti niockux Queyp u 00vemo6 men epaujeHis ¢ NOMOubIo UHMe2paid

68. | Beruucnenue niowaoeti niockux Queyp u 00vemo6 men 6pauenis ¢ NOMOUbI0 UHMePaid

69. | Beruucnenue niowaoeti niockux Queyp u 00vemo6 men epajens ¢ NOMOubIo UHMe2pand

70. | Memoowr pewenust (hyHKyuonansnpIx ypasuenuii u Hepasencme.

71. | Ob6obmaromuii ypok mo teme: "IlepBoodpasnas’”.

72. | KourpoabHasi padora Ne 4. "IlepBooOpasnas”.

73. | IloBropenue. Mcnonp3oBaHue TaONULl U IuUarpaMM Uil MPEACTABICHUs NaHHBIX. PemneHue
3ama4 Ha TPUMEHEHHE OIMCATENbHBIX XapaKTePUCTHK UHCJIOBBIX HAOOPOB: CpPEOHHX,
HanOOJBIIEr0 U HANMEHBIIETO 3HAYCHHS, pa3Maxa, AUCIIEPCHU U CTAHIAPTHOTO OTKJIOHEHHUSI.

74. | lloBTopenne. BoraucneHne 4acToT W BepOsSITHOCTEH COObITHIL. BhraucieHne BeposTHOCTEH B

OonbITax ¢ PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMU UCXOdaMU.




75. | IloBropenue. Beruncinenne BeposSTHOCTEH HE3aBUCHMBIX coObITHH. Mcnonp3oBanne GhopMyJibl
CJIOJKEHHsI BEPOSTHOCTEH, AuarpaMm Diiepa, nepesa BeposTHOCTEH, hopmyisl beprymm.

76. | Tloropenue. cnosb30Banie KOMOMHATOPUKH.

77. | lloBropenue. Mcnonp3oBaHne KOMOWHATOPUKU.

78. | IloBropenue. Mcnonp3oBaHne KOMOWMHATOPUKH.

79. | lloBropenue. Mcnonp3oBaHne KOMOUHATOPUKH.

80. | I[loBropenue. Mcnonbp3oBaHre KOMOUHATOPUKH.

Henwv kocmonasmuku

81. | IloBropenue. Mcnonb3oBaHe KOMOMHATOPHKHL.

82. | Obobmarommii ypok o teme: "Mcmnoap3oBaHne KOMOMHATOPUKH".

83. | Konrponpnas pabora Ne 5 . "Mcnonb3oBanne KOMOMHATOPHKH'" .

84. | Beposmuocmmnoe npocmpancmeo. AKCuomsl meopuu 6epossmuocmeit.

85. | YcnosHas BeposiTHOCTB. lIpaBuino yMHOXeHuss BeposTHOCTeH. DopMyna IOJHOU
BepossTHOCTH. Popmyna baiieca.

86. | JduckperHble cay4aiiHple BelU4YuHbl M pacnpeneneHus. (COBMeECTHbIE paclpeaeaeHus.
Pacnipenenenne CyMMbl U NpPOM3BEINEHMS]  HE3aBUCHMBIX  CIyYalHBIX  BEJUYMH.
Marematuueckoe OXHUAAHUE M OUCHEPCHUsl CIy4aiiHOM BeJW4YuHBL MaremaTtudeckoe
OKHUAAHUE U JUCTIEPCUS CYMMBI CITyHaliHbIX BEJIUYUH.

87. | bunapnas  cnydailHas ~— Bedu4uHa,  pacnpeaeneHue  bepnymnu.  ['eoMerpuueckoe
pacnpenenenue. buHoMuanbHOe pacmpeneneHue U €ro CBOWCTBA. [ unepeeomempuyeckoe
pacnpeoenienue u e2o c6olicmed.

88. | HenpepeiBHble ciy4alinble BenuuuHbL. [In0THOCTE BeposTHOCTH. DPYHKIUSA PACHPEAETICHUS.
PaBrOMepHOe pacnipenenenne./lokazamenvnoe pacnpeoenenue, e2o napamempe.

89. | Pacnpeoenenue Ilyaccona u ezco npumenenue. HopmampHoe pacnpenenenue. PyHKuus
Jlannaca. Ilapamerpbl HOpmanbHOro pacnpeneneHus. Ilpumepsl Cily4alHBIX BEJIMYUH,
NOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh HM3MEPEHHH, pPOCT YeJOBEKa).
Lenmpanvuas npedenvnas meopema.

90. | Hepasencmeo Yebwviuesa. Teopema Hebviuesa u meopema bepuynnu. 3axon 60avuiux vuce..
Buvibopounviit memoo usmepenus eeposmuocmeii. Pone 3akona 6onvuiux uucen 6 Hayke,
npupooe u obuecmee.

91. | KoBapuauus naByX cCiy4aifHbIX BenuuuH. [loHsTHE O KO3(pUIEeHTe KOppesuu.
CoBmecTHBICE HAONMIONEHMA [IBYX CJIY4YalHBIX BENHYUH. Buibopounsiii  koapguyuenm
koppeaayuu. Jluneitnas peepeccus.

92. | Cmamucmuueckas cunomesa. Cmamucmuka Kpumepus u ee yposens snauyumocmu. Ilposepra

npocmeiiiux 2unomes. IMRUPUYECKue pacnpeoenenuss U Ux C6sA3b ¢ MmMeopemuyecKumu
pacnpeoenenusmu. Paneosas koppensyus.




93. | llocmpoenue coomeemcmeuil. Hnvexmuenvie u cClopvekmuenvie coomeemcmeus. buexyuu.
Jluckpemnas nenpepwisnocme. Ipunyun /[upuxie. Koouposanue. /l[eouunas sanuce.

94. | Ocnoenvie nonsimus meopuu epaghoe. Jlepesws. Jleouunoe oepeeo. Ceasnocms. Komnonenmsr
ceaznocmu. Illymu na epagpe. Jiineposst u I'amunsmonoss nymiu.

95. | Obobwaroumii ypok o teme: "BeposTHOCTB".

96. | KonrpoabHas padora Ne 6. "BepostHocTp".

97. | IlepBu4HbBIEC NPEACTABIECHUS O MHOXKECTBE KOMILJIEKCHBIX UUCEN. /[eliCm6us ¢ KOMNIEKCHbIMU
yUCIaMU.

98. | IlepBuuHbIEe MPEACTABIECHUS O MHOXKECTBE KOMILJIEKCHBIX UUCEN. /[eliCm6us ¢ KOMNIEKCHbIMU
yUCIaAMU.

99. | Komnuexcno conpsicennvie uucna. Mooyne u apaymenm yucia.

100. | Komnaexcrno conpsicennvie yucaa. Mooyns u apeymenm uucia.

101. | 7puconomempuueckas popma KOMRIEKCHO20 YUCTIA.

102. | Tpuconomempuueckas popma KOMRIEKCHO20 YUCTA.

103. | Tpuconomempuueckas popma KOMRIEKCHO20 YUCTA.

104. | Pewenue ypasnenuil 8 KOMHIEKCHbIX YUC/IAX.

105. | Pewenue ypasnenuil 6 KOMHIEKCHbIX YUC/IAX.

106. | Pewenue ypasnenuil 8 KOMHIEKCHbIX YUC/IAX.

107. | Pewenue ypaenenuil 8 KOMHIEKCHbIX YUC/IAX.

108. | Pewenue ypasnenuil 8 KOMHIEKCHbIX YUC/IAX.

109. | O6obmarommii ypok mo teme: "Komrmnekcuble gncna'.

110. | KonTpoabHas padora Ne 7. "KommekcHbie unca".

111. | TToBTopenue. Y paBHEHNs, CUCTEMBI yPABHEHUI C TAPAMETPOM.

112. | IloBTOpeHue. Y paBHEHUs], CACTEMbI YPABHEHUH C TapaMeTPOM.

113. | IloBTOpeHue. Y paBHeHUs, CUCTEMBI YPABHEHUN C IAPAMETPOM.

114. | Iloropenue. IIpocreiinine noka3aTe/bHbIC YPABHEHUS U HEPABEHCTBA.

115. | IloBropenue. IIpocreiinmne noka3aTeybHbIE YPABHEHUS U HEPABEHCTBA.

116. | IloBropenue. Jlorapudmuueckne ypaBHEHHSI U HEPABEHCTBA.

117. | IloBropenue. Jlorapudmuueckue ypaBHEHHsI 1 HEPABEHCTBA.




118. | ITosTopenue. CUCTEMBI MOKA3ATENBHBIX, JOrapUYMHUIECKUX 1 HPPALMOHANBHBIX YPABHEHUIA. 1
119. | TToBropenue. CUCTEMBI MOKA3aTENBHBIX, JOTAPUYMUUECKUX U UPPALMOHAJILHBIX yPABHEHHU. 1
120. | TToBTopenune. CHCTEMBI MOKA3aTENBHBIX, JOrAPUOMUUECKUX U UPPALMOHAJILHBIX HEPABEHCTE. 1
121. | TToBTopenue. CUCTEMBI MOKA3aTENBHBIX, JOrAPUOMUUECKUX U UPPALMOHAJILHBIX HEPABEHCTE. 1
122. | IloBrOpenue. TpUuroHOMETpUYECKNE YPABHEHUS. 1
123. | IloBTOpeHue. TpuroHoMeTpuyeCKue ypaBHEHUS. 1
124. | TloBTopenue. Pemenne MpoCTERIIMX TPUTOHOMETPUYECKMX HEPABEHCTB. 1
125. | TTosTopenue. Pemenune npocTeRInMX TPUTOHOMETPUYECKUX HEPABEHCTB. 1
126. | TTosropenue. [IpocTeiinime CUCTEMbI TPUTOHOMETPUUECKUX YPABHEHHIA. 1
127. | Tloropenue. IIpocTeiinme CUCTEMbBI TPUTOHOMETPUYECKHMX YPABHEHHUI. 1
128. | IloBropenue. Touku skcTpeMyma (MaKCUMyMa U MUHAMYMa). 1
129. | IloBropenue. Touku s3kcTpeMyma (MaKCUMyMa 1 MUHAMYMa). 1
130. | IToBropenue. MccnenoBanure sneMeHTapHBIX (PYHKIHN HA TOYKH 3KCTPeMyMa, HauOOJIbIIee U 1
HaUMEHBIIEE 3HAUEHUE C TTOMOILIBIO TPOU3BOIHOM.
131. | IloBropenue. MccnenoBanue sneMeHTapHBIX (PYHKIMN HA TOYKH 3KCTpeMyMa, HauOoJIbIee u 1
HaUMEHBIIIEE 3HAUEHUE C TIOMOLIBIO TPOU3BOIHOM.
132. | Tlosropenue. lpumenenue npou3eoonoil npu peuenuit 3a0au. 1
133. | TToropenue. I1nomans KPUBONMHEHHON TPATIELMH. 1
134. | ITosropenue. ITnomans KPUBOJIUHERHON TPATIEIUH. 1
135. | [ToBTOpeHue. Boruucienre BEpOATHOCTEN. 1
136. | [ToBTOpeHue. Boruucienue BEpOSATHOCTEN. 1
TemaTnueckoe niaanuposanue 10 kaacc.
I'eomeTtpus (yriy0J1eHHbIH YPOBeHb)
YMK Aranacsn JI.C.
(2 yaca B Hexen10, 68 yaca B ron)
No Ko
Tema cranaapta

/o 4acoB
1. | [Hoeropenue. Pemenve 3ana4 ¢ UCMONL30BAHUEM CBOMCTB (QUIYp HA MIOCKOCTH. 1




IMoeropenue. Pemenue 3a1a4 ¢ UCHOIB30BAHUEM CBOWUCTB (PUTYP HA MJIOCKOCTH.

IToBropenue. PemeHue 3agady Ha J0Ka3aTeNbCTBO M IOCTPOEHHE KOHTPIPUMEPOB.

3.
IIpumenenune npoCTEeRIINX JJOTHYECKUX MPaBUIL.
4 [ToBTOpenue. Pemienne 3a1a4 ¢ UCIIONIB30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUH B
' NPSIMOYTOJIBHBIX TPEYTOJbHHUKAX, (PAKTOB, CBA3aHHBIX C YETBIPEXYTOJbHUKAM.
5 [ToBTOpenue. Permnenne 3ama4 ¢ UCNONB30BAHUEM TEOPEM O TPEYTOJBHUKAX, COOTHOIICHUH B
' NPSIMOYTOJIBHBIX TPEYTOJbHHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYTOJIbHUKAM.
6 [ToBTopenue. Pemenne 3a1a4 ¢ HCHOIB30BaHNEM (DAKTOB, CBSI3AHHBIX C OKPYKHOCTSIMHU.
' Pemenne 3anay Ha U3MEPEHUS Ha TUIOCKOCTH, BBIYUCIICHUS UTMH U TUIOLIAEH.
7 ITosTopenue. Pemenne 3a1a4 ¢ HCHIOIB30BaHNEM (DAKTOB, CBSI3AHHBIX C OKPY KHOCTSIMH.
' Pemenne 3anay Ha U3MEPEHUS HA TUIOCKOCTH, BBIYUCIICHUS UTHH U TUIOMIAIEH.
8. [TosTOpenue. Peutenue 3a0au ¢ NOMOWbIO 6eKMOPOS8 U KOOPOUHAN.
9. [ToBTOpenue. Peutenue 3a0au ¢ HOMOWbIO 6eKMOPOS U KOOPOUHAN
10. | IloBropenue. 7eopema Menenas onst mempasopa.
11. | TloBropenue. Teopema Menenas onis mempasopa.
12. | TloBropenue. Teopema Menenas ons mempasopa.
13. | OCHOBHbIEC MOHSTHS T€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHN U CIEACTBHS H3
Hux. [lonsimue 06 akxcuomamuueckom memooe.
14. | AKCHOMBI CTEPEOMETPUH U CIICACTBHS U3 HHX.
15, | AKCHOMBI CTEPEOMETPUH U CIICACTBHS U3 HHX.
16. | Teopemsl O MapaIeNbHOCTH MPSIMBIX U IIOCKOCTEN B MPOCTPAHCTBE.
17. | IlapannenbHOE MPOEKTUPOBaHUE U M300paxkeHue puryp. /'eomempuveckue mecma movex 6
npocmpancmee.
18. | CkpemmBaromuecss psiMble B MPOCTPAHCTBE. YTOJI MEXAY HUMH. Memoos: Haxodicoenus
DPACCMOAHUT MEAHCOY CKPEUFUBAIOUUMUCS NPAMBIMU.
19. | CkpemuBaromuecss mpsiMbie B MPOCTPAHCTBE. YTOJI MEXNYy HUMH. Memoosl HAXOMCOeHUs
DPACCMOAHUT MEACOY CKPEUUBAIOUUMUCS NPAMBIMU.
20. | PaccrossHuss wMexnay <¢urypamu B mpoctpaHcTBe. OOWmMil  mepneHIuKynsap — ABYX
CKPELINBAOIIUXCS MTPSIMBIX .
21. | Yruel B npoctpancTBe. C8OHCMEA NIOCKUX Y2lI068 MHOLOCPAHHO20 Y2Ild.
22. | Yruel B poctpancTe. C8OHCMEA NIOCKUX Y2lI068 MHOLOCPAHHO20 Y2Ild.
23. | O6obmaroruii ypok mo Teme: "AKCHOMBI CTEPEOMETPUE".




24.

KonrpoabHas pabora Ne 1. "Axcuomsl crepeomerpun’.

25. | Teopemel 0 napannenbHOCTH MJIOCKOCTEN B IPOCTPAHCTBE.

26. | Teopemel 0 napaaenbHOCTH MJIOCKOCTEN B IPOCTPAHCTBE.

27. | Buosr mempasopos. Opmoyenmpuueckuti mempasop, KapKacHlli mempasop, paeHOPAnHbIl
mempasxop.  Ilpsmoyeonsueii  mempasdp. Meouanvr  u  6umeouansr  mempasopa.
Jlocmpausanue mempasopa 0o napainenenuneod.

28. | IlocTpoeHue ceueHnii MHOTOTPAHHUKOB METOJIOM CJIENOB.

29. | IlocTpoeHue ceueHnii MHOTOTPAHHUKOB METOJIOM CJIENOB.

30. | IlocTpoeHue ceueHnii MHOTOTPAHHUKOB METOAOM CJIEAOB.

31. | LlenrpanpHoe npoexkTupoBaHue. lIlocTpoeHne ceueHnii MHOrOrpaHHUKOB METOIOM MPOEKLUI.

32. | Ilnowaos opmozonansnoii npoekyuu. llepnenOuKyisaproe ceyenue npusmoi.

33. | Obobmaromuii ypok no teme: "[lapaymienbHOCTb MIOCKOCTER "

34. | KonrpoabsHnas padora Ne 2, "[lapamiensHOCTb TUIOCKOCTEH" .

35. | OproronanpHOe npoekTupoBaHue. HakioHHBIE 1 MPOEKLINH.

36. | IlepneHaAUKYISIPHOCTD NPSMON U MJIOCKOCTH.

37. | llepneHaAUKYISIPHOCTD NPSMON U MJIOCKOCTH.

38. | IlepneHauKyIsIPHOCTD NPSAMOMN U MJIOCKOCTH.

39. | IlepneHauKyIsPHOCTD NPSAMOMN U MIOCKOCTH.

40. | Teopema o Tpex NEPHEHAUKYISAPAX.

41. | Teopema o Tpex NepPHEHAUKYISAPAX.

42. | Teopema o Tpex NePHEHAUKYIAPAX.

43. | Teopema o Tpex NepHEHAUKYISAPAX.

44. | IlepneHauKyaspHBIE INIOCKOCTH.

45. | llepneHaukyasipHbIE MIIOCKOCTH.

46. | llepneHaukyasipHbIE MIIOCKOCTH.

47. | Tpexepannviii u muococpannsiii yeon. Ceoticmea nIOCKUX U O8Y2PAHHBIX Y208 MPeXSPAHHO20
yena.

48. | Teopembl KOCUHYCO8 U CUHYCOB OISt MPEXSPAHHO20 Y2Idl.

49. | Teopemvr KOCUHYCO8 U CUHYCOB OISt MPEXSPAHHO20 Y2Idl.




50. | Ob6obmaromwuii ypok mo teme: " [lepneHIUKYISIPHOCTD MPSMOH U MJIOCKOCTH".

51. | KourpoabHnas padora Ne 3. " [lepnieHnuKyIspHOCTD TIPSIMOM M TIOCKOCTH".

52. | Bunbl MHOTOTpaHHUKOB. Paseepmiu muno2oepannuxa. Kpamuaiiwiue nymu na nogepxHocmiu
MHO2OCPAHHUKA

53. | Harmsnnas crepeomerpus. [lpusma, napamienenunen, nupamMuaa, TeTpasap.

54. | Ilapannenenunen. IlpsmoyronpHelii napauenenunen. CBoicTBa napajuieienunena.

55. | lIpusma. HaknoHHbIE IPU3MBIL.

56. | Ilupamupma. Buael nupamun. OneMeHTbl npaBuibHOM nupamunel.  [lupamuaer ¢
PaBHOHAKJIIOHEHHBIMH peOpaMu 1 rPpaHsIMH, UX OCHOBHBIE CBOICTBA.

57. | IInomanu mOBEPXHOCTEN MHOTOTPAHHHUKOB.

58. | YceueHnnas nmupamuaa

59. | IlpaBusibHBIE MHOTOTPAHHUKH. /[60HCMBEHHOCHb NPABGUTIb HBIX MHOLOZDAHHUKOB.

60. | IlpaBunbHBIE MHOTOTPAaHHUKH. {eopema Diinepa.

61. | Ob6obmarommuii ypok o reme: "MHOrorpaHHUKH".

62. | KonurpoabHas padora Ne 4. "MHuororpaHHuku".

63. | IloBTOpeHne. AKCHOMBI CTEPEOMETPUH U CIIEACTBHS U3 HUX.

64. | IloBropenue. TeopeMbl O APAJLIETBHOCTH TNIOCKOCTEN B IPOCTPAHCTBE.

65. | Ilosropenue. IlepreHOUKyYIAPHOCTD MPSIMO#T U TIOCKOCTH.

66. | IToBTopenue. Teopema O Tpex MEPIECHIUKYISIPAX.

67. | Ilosropenue. Ilpusma, mapajuienenuren, MUpaMua, TETPadAp.

68. | [loBTopenue. ITnomuiaan moBepxHOCTEH MHOTOIPAHHUKOB.




TemaTnueckoe nianuposanue 11 kaace.
I'eomeTpus (yriy0J1eHHBIH YPOBeHb)
YMK Aranacan JI.C.

(2 yaca B Hepeu10, 68 yaca B rox)

No Kou.
Tema cranpapta
n/n 4acoB
1. Tena spamenus. Hunuanp. Pazsepmka yuaunopa. 1
2. [Inomanb NOBEPXHOCTH LIUIMHAPA. 1
3. Hunuuap. [1nomane NOBEPXHOCTH HUIUHAPA. 1
4. Konyc. Yceuennas konyc. Pazeepmra konyca. 1
5. [Inowmans NOBEPXHOCTH KOHYCA. 1
6. Komnyc. I1nomanps noBEpXHOCTH KOHYyCA. 1
7. [Tap u cdepa. [llapoBoii cerMeHT, MIAPOBOI CIIOM, IAPOBO CEKTOP (KOHYC). 1
8. [Tnomane chepsr. 1
9. [Tap u cdepa. [Tnomans chepsl. 1
10. | KacarenpHble psiMble U TUIOCKOCTH. Brincanuble u onucanuble chepol. Kacaiowuecs cghepani. 1
11. | CedeHuss umimHApa, KOHyca U Imapa. Onemenmst cepuyeckoii eeomempuu. Kouuveckue 1
CeueHus.
12. | CeueHust uMIMHIpPA, KOHYCA U IIapa. 1
13. | Kombunayuu men epaugenusi. 1
14. | Kombunayuu men epaugenusi. 1
15. | O6obmaromuii ypok mo Teme: "Tena Bpamenus". 1
16. | KonrpoabHas padora Ne 1. "Tena Bpaenus". 1
17. | Honsitre o6bema. OObEMBI MHOTOTPAHHHKOB. 1
18. | ITousitne oobema. OObEMbI MHOTOTPAHHUKOB. 1
19. | Axcuomer o6vema. Bvi6oo opmyn 06bemM06 npsamMoy20nsHo20 napanieenuneod, npusmsl u 1
nuUpamMuobl.

20. | O6bpemMBl MHOTOTPAaHHUKOB. 1
21. | @opmynsr Ons naxodicoenus oovema mempasopa. 1eopemsr 06 omHouieHUsX 00BEMOS. 1




22. | @opmynsr Ons naxodicoenus oovema mempasopa. 1eopemsr 06 OmHoOuIeHUAX 00BEMOS.

23. | Ob6wemsl Ten BpatueHust. [Ipunodcenus unmezpand K 6bIMUCIeHuio 00veMo8 i NOGePXHoCcmei
men epaiyenusl.

24. | O6bembl TN BpaIleHUsI.

25. | O6bemsl Ten BpaleHus.

26. | O6bemsl TN BpaleHus.

27. | O6bpemsl TN BpalueHusl.

28. | Hnowaow chepuueckoeo nosica. O6vem uiapoeo2o cios. [lpumenenue 06vemMos npu peutenuu
3a0au

29. | Hnowaow cghepuueckoeo nosica. O6vem uapoeo2o cros. llpumeneniue 06vemos npu peutenuu
3a0au

30. | KomOuHaumyu MHOTOTPaHHUKOB U TEJ BPALICHHUSI.

31. | KomOnHaumym MHOTOTpaHHUKOB U TEJ BPALCHHUSI.

32. | O6oO0marommii ypok no teme: " O0beMbl TeN BpalieHus" .

33. | KourpoabHas paGora Ne2. " OGbembl Ten BpameHus’".

34. | BexTOphl U KOOPAUHATEHL

35. | BeKTOpbI U KOOPIAMHATHL

36. | CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO.

37. | CymMa BEKTOpPOB, YMHOKEHHE BEKTOPA Ha YUCIIO.

38. | CymMa BEKTOpPOB, YMHOKEHHE BEKTOPA Ha YUCIIO.

39. | 3a4yér nmo Teme: "BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE".

40. | Yroa mexay BekTtopamu. PopMynia pacCTOSHUSA MEXIY TOUKaMu. Dopmyna paccmoanus om
MOYKU 00 NIOCKOCMU.

41. | Ypasuenue cepsr

42, | CkansipHOE TIPOU3BENEHHE.

43, | CkansipHOE TIPOU3BENEHHE.

44. | YpasHenue miockoctu. Cnocodsr 3a0an1st NPAMOIL YPAGHEHUSMIU.

45. | Pewenue 3a0au u 0okazamensCmeo meopem ¢ HOMOUbI0 6eKMOPO8 U MEMOOOM KOOPOUHAM.

46. | Pewenue 3a0au u 0okazamensCmeo meopem ¢ HOMOUbI0 6eKMOPO8 U MEMOOOM KOOPOUHAM.




Dnemenmuor ceomenmpuu macce.

47. | Ilongobue B mpoCTpaHCTBE. /[6udiceniis 6 HPOCMPAHCMGE . NAPALIENbHbIT NEPEHOC, CUMMENPUSL
OMHOCUMENBHO NIOCKOCHIU, YEeHMPWILHASA CUMMEMPUS, NOBOPON OMHOCUMEILHO NPSMOI.

48. | Ilogobue B mpocTpaHCTBE. /[Budiceniis 6 HPOCMPAHCMGE : NAPALIENbHbIT NEPEHOC, CUMMENPUSL
OMHOCUMENBHO NIOCKOCHIU, YEeHMPWILHASA CUMMEMPUS, NOBOPON OMHOCUMEILHO NPSMOI.

49. | IIpeobpazosanie nooobusl, 20MOMeEMusl.

50. | OTHOWEHHE OOBEMOB U TUIOLIAZIEN TIOBEPXHOCTEN MOMOOHBIX QHUTYD.

51. | OtHomeHne 0OBEMOB U ILIOIIAAEH TTOBEPXHOCTEM MOTOOHBIX (QUTYP.

52. | Pewenue 3a0ay Ha NIOCKOCMU C UCNOIb30BAHUEM CIEPEOMEMPUYECKUX MEMOO0B.

53. | O6ob6maromuii ypok mo TeMe: "BeKTOpbI U KOOPAMHATHI B IPOCTPaHCTBE".

54. | Konrpoabnas padora Ne 3. "BekTops! 1 KOOpIUHATHI B MPOCTPAHCTBE" .

55. | IloBTOpeHue. AKCHOMBI CTEPEOMETPUH U CIIEACTBHS U3 HHX.

56. | IlosropeHnue. TeopeMsbl 0 NapaIeNbHOCTH NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

57. | Ilosropenue. TeopeMsl O NapaIeNbHOCTH NPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE.

58. | IlosropeHue. llepnenANKYIAPHOCTL NPSIMOM U TUNIOCKOCTH.

59. | IloBropenue. Teopema O Tpex NepHeHAUKYISIPax.

60. | Ilosropenue. Ilpusma. Ilapannenenunen. Ilupamuna.

61. | Iloropenue. Ilnomany noBepxXHOCTENH MHOITOTPAHHUKOB.

62. | IloBropenue. Tena BpameHus: UAIHHIAP, KOHYC, map u cdepa.

63. | IloBropenue. Ceuenust MUIUHIPA, KOHYCA U I1apa.

64. | IloBropenue. l1nomane NnOBEPXHOCTH LWJIUHAPA U KOHYyCA.

65. | [loBroperne. OOBEMBI TEN BpALEHHSI.

66. | [loBroperne. OTHOWEHNE OOBEMOB H IIJIOMIAAEH MOBEPXHOCTEH MOAOOHBIX PUTYP

67. | IloBroperne. KoMOMHaLIMN MHOTOTPAHHUKOB | TEJ BPALICHHUS.

68. | [loBroperne. KoMmOnHaLIMKM MHOTOTPAHHUKOB | TEJ BPALICHHUS.
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