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Hemnn:
B nanpaenenuu nuunocmnozo pazeumus:

* c(hOpPMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON TPAKTUKH,
OCHOBAaHHOTO Ha JHajiore KyJibTyp, a TaKXe pPaslIUYHbIX (opm

00IIECTBEHHOTO CO3HaHMHA, OCO3HAaHUEC CBO€TO MECTa B

HOJHUKYJIBTYPHOM MHUDE;

*c(hOpMUPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCTTUTaAHUS
B COOTBETCTBHH C OOIICYEITOBEYCCKUMH IICHHOCTSIMH U HcaIaMH
TpaXJIaHCKOTO  0OIIecTBa; TOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUECKOM U OTBETCTBEHHOU JEATEIbHOCTH;

* HAaBbIK COTPYAHHUUCCTBA CcO CBCpPCTHUKAMHU, JOCTbMU
MJTJIIIET0 BO3pPacTa, B3POCIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO
M0JIE3HOH, y4eOHO-HCCIIeI0BaTEIbCKON, TPOEKTHOM U APYTUX BUAAX
JIeITEIIbHOCTH;

*TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHUCIE
caMo00pazoBaHWI0, HA TMPOTSHKEHUH BCEH JKU3HH, CO3HATEIHHOE
OTHOIIICHUE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIICIITHOM
npodecCHOHANBEHON U OOIIECTBEHHON ACSITETbHOCTH;




B Memanpedmemuom HanpaesieHuu:

* pa3BUTHE HHTEpeca K MAaTeMaTU4eCKOMY TBOPYECTBY H
MaTeMaTHYeCKUX CIIOCOOHOCTEH;

* YMCHHME CaMOCTOSTENIBHO ONPEAEIATh LU AEATENbHOCTH U
COCTABJIATH IUIAHBI EATEIBbHOCTH; CAMOCTOSTEIBHO OCYILIECTBIATS,
KOHTPOJINPOBaTh U KOPPEKTUPOBATH JEATEIBHOCTh; HCIIOJIb30BaTh
BCE BO3MOJKHBIE PECYPCHI Ul JOCTHKEHUS TOCTaBICHHBIX LIEICH U
peanu3alyy IUIaHOB J1eATeIbHOCTH; BBIOMPATh yCIIEIIHbIE CTPATernu
B Pa3JIMYHBIX CUTYyaLUsX;

* BIAJICHUE HaBBIKAMH [MO3HABaTEIILHOM, y4eOHO-
HCCIICIOBATEIIbCKOW W IMPOEKTHOM  JIEATEIbHOCTH, HABBIKAMH
paspemieHuss  MpooOJieM;  CIHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOATEJIbHOMY IMOUCKY METOJIOB PELICHHUSI IPAKTUYECKUX 3a/a4,
MPUMEHEHUIO PA3JUYHBIX METOJIOB TIO3HAHMS;  TOTOBHOCTH M
CIIOCOOHOCTH K CaMOCTOSTEILHOMN “H(pOPMALIUOHHO-
MMO3HABATEJIbHON JESATEIbHOCTH, BKIKOYAsi YMEHHE OPUEHTUPOBATHCS
B Pa3IMYHBIX UCTOYHUKAX WH(OOpPMAIUU, KPUTUUECKU OIIEHUBATH U
MHTEPIPETUPOBATh HMH(POPMALIMIO, TONYYaeMyl0 U3 Pa3IUYHBIX
HCTOYHHKOB;

* BJIQJICHUE S3BIKOBBIMHU CPEACTBAMU — YMEHHUE SICHO, JJIOTUYHO
Y TOYHO M3JIaraTh CBOK TOYKY 3PEHUS, UCIIOJIb30BAaTh A/ICKBATHBIE
SI3BIKOBBIE ~ CPEACTBA; BJIAJICHME HAaBbIKAMHM  I103HABATEJILHOMN
pednekcur  Kak ~ OCO3HAHUs  COBEPIIAEMBIX  JCUCTBUH U
MBICJIUTEJIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUI]
CBOET0 3HAHUS U HE3HAHUS, HOBBIX [TO3HABATEIbHBIX 3a/1a4 U CPEJICTB
HUX JOCTHKEHHUS.

B npeomemnom nanpagnenuu:
* OBJIaACHHUC MATCMATUYCCKHMMU 3HAHUAMHU HW YMCHUIAMU,

H€06XOI[I/IMBIMI/I AJd OpOAOJIKCHUS 06p330BaHI/I5[, HU3YyUCHUA
CMCKHBIX JUCHUIIINH, IPUMCHCHUA B HOBCGﬂHCBHOﬁ KHN3HU,

¢ CO3JaHuc @YHHaMCHTa 1 MaTCMaTUYCCKOro pPasBUTUA,
q)OpMI/II)OBaHI/Iﬂ MCXaHMU3MOB  MBIOUJICHUA, XapPaKTCPHBIX  JJIA
MaTeMaTH4eCKOn ACATCIIBHOCTH.

3agaun:

[Ipno6perenne MmaTeMaTUYeCKUX 3HAHUM U YMEHUH.

e OBnaneHue OOOOIEHHBIMH CIIOCOOAMH MBICIUTEILHON U
TBOPYECKOM ESATEIBHOCTH.

e (cBoenne KOMIIETECHIIUH: y4eOHO-TI03HABATEIBHOM,
KOMMYHHUKATHBHOM, pedIIeKCUBHOM, LIEHHOCTHO-
OPHUEHTHPOBAHHOHW U IPO(HECCHOHATLHO-TPYAOBOTO BHIOOPA.

e (Cucremarm3anus CBEJACHUH O 4YHCIAX; H3YYCHHE HOBBIX

BUJIOB YHUCIIOBBIX BBIpQXEHU I U bopmyu;
COBEpIICHCTBOBAHUE MPAKTUYECKUX HaBBIKOB u
BBIYUCIIUTENLHON KYJBTYpBHI, pacipeHue u
COBEpPILEHCTBOBAHHE ayreOpandeckoro anmapara,

C(I)OpMHpOBaHHOFO B OCHOBHOH IIKOJIC, 1 €TO MPUMCHCHUC K




PEIICHUIO MAaTEMATHYCCKUX U

HEMaTEMAaTUYECKUX 3a/a4.

e Pacmmpenune u cucremaruzanus OOIIUX CBEACHUH O
GyHKIUAX, TIOMOJIHEHHE KJlacca M3y4yaeMbIX (DYHKIHIA,
WITIOCTPALHS] IIUPOTHI TPUMEHEHHS (DYHKIMIA JJIs1 OMUCAHUS
Y U3Y4YEHUS PEAIbHBIX 3aBUCUMOCTEM.

e Pa3BuTue NPEACTABICHUN O BEPOATHOCTHO-CTATUCTHUYECKHUX
3aKOHOMEPHOCTSIX B OKpYKaroIiem MUpE,
COBEPILECHCTBOBAHUE MHTEJUIEKTYAJIbHBIX U PEYEBBIX YMEHUU
nyTeM OO0OramieHus MaTeMaTH4YeCKOTo s3bIKa, Pa3BUTHUSA
JIOTUYECKOr'0 MBIIUICHHUS.

e Pa3zBuTue nHTEpeca K NO3HAHUIO U TBOPUYECKUX CIIOCOOHOCTEMH
o0yyJaromierocs.

e @opMUpPOBAaHHME HABBIKOB  CaMOCTOSITEJILHOM  yueOHOM
JeSITEIbHOCTH Ha OCHOBE AU(depeHnanuu o0yueHusl.

e (Co3gaHue yCcIOBH JIJIs1 yMEHUS JIOTHUECKH 000CHOBBIBATh
CYKIEHHUS, BbIABUTAaTh TMIIOTE3bl U TIOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKHU; JIJIsI YMEHUS SICHO, TOYHO U
IPaMOTHO BbIpaXkaTh CBOU MBICIH B YCTHOW U TUCbMEHHOMN
peuu.

e (Co3pgaHue ycIOBHM ISl IJI0IOTBOPHOTO y4acTusi B padoTe B
rpymnIe; yMeHUsl CAaMOCTOATEIbHO U MOTUBUPOBAHHO
OpPraHU30BbIBATH CBOIO JAESTEIBHOCTb.

e @dopMHUpOBaHUE YMEHUS UCIIOJIB30BATh PA3IUUYHbBIC S3bIKU
MaTEeMaTHKU: CIIOBECHBINA, CAMBOJIMYECKHI1, rpaduuecKuil.

e  dopmMupoBaHHe YMEHHS CBOOOIHO MEPEXOAUTD C SI3bIKA HA
A3BIK JUIS1 WIUTFOCTPALlMU, UHTEPIPETALlUH, apryMEHTAIH U
JI0Ka3aTeNnbCTBa.

e  ®DopMHpPOBaHUE YMEHMS UCIOIB30BATH IPUOOPETECHHbIE
3HAHUA U YMEHUS B IPAKTHUECKOHN JEATEIbHOCTU U
MOBCEHEBHOM JKU3HU JUISI HCCIIEA0BAHUS (MOJIEIIMPOBAHUS)
HECJIOKHBIX MPAKTUYECKUX CUTYalluil Ha OCHOBE
W3Y4YCHHBIX.

1. Ilmannpyembie pe3y1bTAThl OCBOCHUS 00y4YalOIMMHCH Y4eOHOro nmpeaMera

«MaremaTnka» 3a Kypc cpeIHero oomero oopa3oBaHusi

1.1. IlnaHupyeMble JTHYHOCTHBIE Pe3yJIbTAThI

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIECHUI 00y4yaroImmxcs K cede, K cBoeMy
310POBbIO, K IO3HAHUIO ce0sl:
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JIMYHOCTHBIE pPE3YNIbTAaThl OCBOCHHMS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl JOJKHBI
OTpaXkaTh:

1) poccuiickyro TpaxAaHCKYI0 MJICHTUYHOCTh, MATPUOTHU3M, YBAXKEHUE K CBOEMY Hapo1y,
YyBCTBa OTBETCTBEHHOCTHU mepen PoauHON, ropnocty 3a CBOM Kpail, cBowo PoauHy, mpoiioe u
HACTOsIIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccun, yBaskeHHe rocy1apcTBEHHBIX CHMBOJIOB (Tepo,
draar, TUMH);

2) TrpaXJaHCKyI0 IO3UIMI0 KAaK AaKTUBHOIO M OTBETCTBEHHOI'O WIEHAa POCCUHCKOIO
o0111ecTBa, OCO3HAIOIIET0 CBOU KOHCTUTYLIMOHHBIE IIPaBa U 00A3aHHOCTH, YBAXKAIOIIETO 3aKOH U
IPaBONOPSIOK,  OONAJAIoOmIEro  YyBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
IPUHUMAIOIET0 TPaJULUOHHbIE HAllMOHAJIbHBIE U OOIIEYEIOBEUECKUE TI'yMaHHCTUYECKHE U
JEMOKPAaTUYECKUE LIEHHOCTH;

3) TOTOBHOCTH K city>keHHI0 OTeUYecTBy, €ro 3aluTe;

4) chopMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAyKM M OOIIECTBEHHOM NpPaKTHKH, OCHOBAHHOIO Ha JMAlOre KYyJIbTyp, a TaKke
pa3uyHbIX (POPM 0OILIECTBEHHOTO CO3HAHMSI, OCO3HAHNE CBOETO MECTA B MOJUKYIBTYPHOM MHUDE;

5) C(bOpMHpOBaHHOCTB OCHOB CaMOpa3BUTHA U CaMOBOCIIMTaHUSA B COOTBCTCTBHHU C
06HI€‘-ICJIOBG‘~I€CKI/IMI/I OCHHOCTAMU MW HACAIAMHU T'PAKAAHCKOI'O O6HICCTB3,; TOTOBHOCTh H
CIIOCOOHOCTB K CaMOCTOﬂTeJIBHOI‘/'I, TBOp‘lCCKOﬁ M OTBETCTBEHHOM JCATCIIbHOCTH,

6) ToJIepaHTHOE CO3HAHUE U IMOBEJECHHWE B IOJUKYJIbTYPHOM MHpPE, TOTOBHOCTb U
CHOCOOHOCTh BECTH JMAJIOT C APYTUMHU JIFOAbMH, JOCTUTATh B HEM B3aUMOIIOHUMAHMsI, HAXOJIUTh
o0mmume 1enu ¥ COTPYIHUYATh ISl MX JOCTHKEHHS, CIIOCOOHOCTh NMPOTHUBOCTOSITH HICOIOTUU
9KCTPEMHU3Ma, HAIIMOHAIM3MA, KCeHO(DOOHH, TUCKPUMHUHAIIMU 110 COIMAJIbHBIM, PEIUTHO3HBIM,
PacoBbIM, HAIMOHAJILHBIM MPU3HAKAM U APYTHM HETaTUBHBIM COITUAIEHBIM SIBICHUSIM;

(8B pen. [Ipukaza MunoOpuayku Poccun ot 29.06.2017 N 613)

7) HaBBIKU COTPYIHHYECTBA CO CBEPCTHUKAMHU, JETbMH MJIAJIIIETO BO3pacTa, B3pOCIBbIMU B
0o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOHM, YueOHO-HCCIe10BaTeNbCKOM, MPOEKTHOW U APYTHX
BUJIaX JESATENIbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE M TOBEJCHHE Ha OCHOBE YCBOEHHUS OOIICUETOBEYECKUX
IIEHHOCTEI;

9) rOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCIE CamMOOOpa30BaHUIO, Ha
NPOTSDKEHUH BCEH JKU3HHW; CO3HATEIBHOE OTHOIICHHWE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(dhecCHOHaIbHONW U 00IECTBEHHOM JesITeIbHOCTH;

10) acTeTrdecKkoe OTHOIICHUE K MUPY, BKITIOUasi SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) mpuHsATHEe W peaTu3alMi0 IEHHOCTEH 310poBOro M 0Oe30MmacHOro olpas3a KWU3HH,
NOTPEOHOCTH B (DU3HUECKOM CaMOCOBEPIICHCTBOBAHUHY, 3aHATHIX CIIOPTUBHO-03/10POBUTEIHHON
NEeSTENIbHOCThIO, HENPHUSITHE BPEAHbIX MPUBBIYEK: KYypEHHUS, YIOTpPeOJeHHUs  ajJKOTOJI,
HapKOTHKOB;

12) OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (U3UYECKOMY U
IICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JPYIHX JIOJIel, YMEHHE OKa3bIBaTh
MEPBYIO TOMOIIb;

13) ocosznanHbI# BBIOOp Oynyliel mpodeccun 1 BO3MOKHOCTEH peann3aiui COOCTBEHHBIX



JKHN3HCHHBIX ITIJIAHOB; OTHOIIICHUE K HpO(bCCCI/IOHaJIBHOI\/'I ACATCIIbHOCTU KaK BO3MOXKXHOCTH Y4aCTUS
B pCHICHUHU JIMYHBIX, O6HI€CTBCHHI>IX, TOCYydapCTBCHHBIX, O6H.[€H3L[I/IOH3J'II>HBIX np06neM;

14) chopMHUPOBAHHOCTh HKOJIOTUYECKOTO MBIIUICHHS, MOHUMAHUS BIMSHUS COLMAIBHO-
9KOHOMHYECKUX IPOLIECCOB HA COCTOSHHE MPUPOJHOM M COLMAIBLHOW cpenbl; npuoOpeTeHue
OIIBITA DKOJIOTO-HAIPABJICHHON IEATEIbHOCTH;

15) oTBeTCTBEHHOE OTHOUICHHE K CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPUHSATHUS
LEHHOCTEN CEMEUHOM )KU3HH.
JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHNH o0yuaromuxcsi K Poccun kak K

Poaune (OTevecTBYy):

- poccuiickas HAEHTHYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MACHTUYHOCTHU B
MOJIUKYJIBTYPHOM COLIMYME, YyBCTBO MPUUACTHOCTU K UCTOPUKO-KYIBTYPHOU OOLIHOCTH
poccuiickoro Hapoja u cyas0e Poccuu, marpuoTusm, rOTOBHOCTD K CITyKeHUI0 OTe4ecTBY, €ro
3aIlUTE;

- YBOKEHHE K CBOEMY HapOJly, YyBCTBO OTBETCTBEHHOCTH Tiepen PomHOM, ropiocTu 3a CBOU
Kpaii, cBoro Poiuny, mponuioe u HacTosiIee MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBaxkeHune K
rocyapCTBEHHBIM CUMBOJIaM (Tep0, duiar, THMH);

- (hopmupoBaHe yBaX)EHUS K PYCCKOMY SI3bIKY KaK rOCyapCTBEHHOMY S3bIKY Poccuiickoit
Denepariu, SBISIOMEMYCSI OCHOBON POCCUICKON HICHTUYHOCTH U TJIABHBIM (PaKTOPOM
HallMOHAJIBHOTO CaMOOIIPEEIICHHUS;

- BOCIIUTAHUE YBAKECHUSI K KYJIBTYpE, S3bIKaM, TPATUIIUAM U 00bIYasiM HApOJIOB,
npoxuBaromux B Poccuiickon @enepanuu.

JInyHOCTHBIE pe3y/IbTaThl B chepe OTHOLIEHHI 00y4YalOIUXCH K 3aKOHY,
rOCy1apCTBY H K IPAa’KIAHCKOMY 00IeCTBY:

- 'pa’KAaHCTBCHHOCTD, I'PAKAAHCKAA MMO3UIUS AKTUBHOTO U OTBETCTBCHHOI'O YJICHA
pOCCHﬁCKOFO O6H.I€CTB3., OCO3HArOUICTO CBOU KOHCTUTYHHMOHHBIC ITpaBa U O6$I33.HHOCTI/I,
YBAXXarouiero 3aKOH U IMPaBOMMOPAA0K, OCO3HAHHO IMPUHHUMAIOIIETO TPaJUITHOHHBIC
HallMOHAJIbHbIC U 06HI€q€HOBC‘{€CKH€ TYMaHUCTUYCCKHUE U ACMOKPATHUICCKUE HCHHOCTH,
TOTOBOTI'O K Y4aCTHUIO B 06HleCTBeHHOﬁ KHN3HH,

- IPU3HAHNE HEOTUYXK/Ta€MOCTH OCHOBHBIX TIPaB M CBOOO/I YeTIOBEKA, KOTOPbIE MTPHHAIIICKAT
KaXKJOMY OT POKJIEHUS, TOTOBHOCTh K OCYILIECTBICHUIO COOCTBEHHBIX MpaB U cB00O 6€3
HapyIIeHUs [TpaB U CBOOOJI APYTUX JIUL, TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE MPaBa U CBOOOIbI
YCJIOBCKA U I'pakJIaHWHA COTJIaCHO O6HICHpI/13HaHHI)IM IIPpUHIMIIAM U HOpMaM MEXKIAYHApOAHOI'O
npaBa 1 B cooTBeTcTBUM ¢ KoHcTuTynumeit Poccuiickoit denepanyu, npaBoBas U MOJIUTHYECKAs
IPaMOTHOCTB;

- MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0I11eCTBEHHOH NMPAKTHUKH, OCHOBAaHHOE HA AMAJIOTe KYJIBTYp, a TAKKE PA3IMUYHbBIX (OpM
OOLIECTBEHHOTI'O CO3HAHMsI, OCO3HAHKHE CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- UHTEPUOPHU3ALIMS LIEHHOCTEN IEMOKPATUH U COLIMATIBHOM CONIMAAPHOCTH, TOTOBHOCTbD K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILLICHUI B TPYIINE WIN COIMATBLHON OPraHU3alNK;



- TOTOBHOCTH 00YYarOMUXCsl K KOHCTPYKTUBHOMY YYacTHIO B IPUHATHU PELICHUH,
3aTparvBaoIMX UX MpaBa U UHTEPECHI, B TOM YHCIIE B PA3IUYHBIX (opMax 0OIECTBEHHON
CaMOOpraHu3aIiH, CaMOYIIPaBJICHHs, OOLIECTBEHHO 3HAYMMOI e TeTbHOCTH;

- IPUBEPKEHHOCTH HJIESIM MHTEPHAIIMOHAIN3MA, JIPYKOBI, paBEHCTBA, B3aUMOIIOMOIIH
HapOJ0B; BOCIIUTAHUE YBAXUTEIBHOIO OTHOLIECHUS K HAlMOHAJIbHOMY JIOCTOMHCTBY JIIOJEH, UX
qyBCTBaM, PEJIUTHO3HBIM YOSKICHUSAM;

- TOTOBHOCTH 06yLIaIOH_II/IXC$I IIPOTHUBOCTOATH UACOJIOTHHN SKCTPEMHU3MA, HAIlMOHATIU3Ma,
KCGHO(bO6I/II/I; KOoppylnuuu, IMCKpUMHHAalUU 110 COOUAJIbHBIM, PEJIMTMO3HBIM, PaACOBBIM,
HAallMOHAJIbHBIM IMPU3HAKAM U APYI'YM HCTATHUBHBIM COLIMAJIbHBIM SIBJICHUSAM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHNI 00YHAIOIIUXCSH C OKPY/KAIOIUMM
JIIO/IbMU:

- HPAaBCTBCHHOC CO3HAHUC U TOBCACHUC HAa OCHOBC YCBOCHUA 06H.[C‘ICJIOBC‘-I€CKI/IX I.[CHHOCTGIZ,
TOJICPAHTHOT'O CO3HAHUS U ITOBCACHUS B IOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTHU JHUAJIOT C APYTUMU JIIOAbMU, JOCTUTATh B HEM B3aMMOIIOHUMAHWS, HAXOAUTb 06H_II/IG OeiIn
" COTPYAHHUYATh IJIA UX JOCTUKCHUA,

- IPUHATHE TYMAaHUCTUYECKUX LIEHHOCTEH, OCO3HAaHHOE, YBaXKUTEIIbHOE U 1I00pOoXKeIaTeIbHOe
OTHOLIEHUE K IPYTOMY YE€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;

- CIIOCOOHOCTH K COMEPEKUBAHUIO U (POPMUPOBAHUE TIO3UTUBHOI'O OTHOIIEHHUS K JIIOJSM, B
TOM YMCJI€ K JIMIaM C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/10pOBbSI M MHBAIUAAM; OEpEXHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3MYECKOMY U IICUXOJOTHYECKOMY 3/10pPOBBIO
JIPYTUX JIIOAEH, yMEHUE OKa3bIBaTh IIEPBYIO IIOMOIIb;

- (hopmupoBaHMe BRIpAXKEHHOH B MOBEIEHUHN HPABCTBEHHOM MO3UIIUHU, B TOM UHCIIE
CIIOCOOHOCTH K CO3HATETbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS U TIOBEJICHUS Ha
OCHOBE yCBOEHUs 00IIeUeI0BEYECKUX [IEHHOCTEH U HPaBCTBEHHBIX YYBCTB (YECTH, JONTA,
CIIPaBEUTMBOCTH, MUJIOCEPIUS U JIPYKETIO0H);

- pa3BUTHUC KOMIIETEHIIUH COTPyAHUYICCTBA CO CBEPCTHUKAMU, ACTbMHU MJIAAIICTO BO3pacCTa,
B3pPOCJIBIMU B O6paSOBaTeJIBHOI>'I, 06H_[eCTBeHHO HOJ'Ie3HOI71, yqe6HO-HCCHeHOBaTeHLCKOﬁ,
HpOCKTHOfI " APpYrux BUAaX ACATCIbHOCTH.

JInyHoCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4al0IHUXC K OKPYKaI0LeMy
MHPY, KUBOH NIPUPOJIE, Xy10:KECTBEHHOM KYJIbType:

- MUPOBO33pPCHUC, COOTBCTCTBYIOIIICC COBPCMCHHOMY YPOBHIO PAa3BUTHA HAYKU, 3HAYUMOCTU
HAayKHU, TOTOBHOCTb K HAYUYHO-TCXHUYCCKOMY TBOPYCCTBY, BIIaJICHUC I[OCTOBCpHOﬁ
HH(I)OpMaHHCﬁ 0 MMCPCAOBBIX JOCTUKCHUAX U OTKPBITUAX MHpOBOﬁ U OT€UECTBEHHOM HAyKH,
3aNHTCPCCOBAHHOCTD B HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBC MHpa u 06H_[CCTB8.;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CaMOOOpPa30BaHUIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATENILHOE OTHOIIEHHE K HETPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBUIO YCIIEUTHOM MpodecCroHANbHOM 1 00IIeCTBEHHOM e TEIbHOCTH,

- 9KOJIOTMYCCKaA KYJIbTYypa, 6epe>KHoe OTHOIICHHA K pOI[HOI71 3EMJIC, TIPUPOJAHBIM OorarcTBaMm
Poccuu u MHpa; NIOHUMAHUC BJIIMAHNA CONUAIIBHO-9KOHOMHWYCCKUX IMPOLCCCOB HA COCTOAHUC
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IPUPOIHOMN U COLIMAIBHOM CPENibl, OTBETCTBEHHOCTh 32 COCTOSIHUE IPUPOJHBIX PECYPCOB;
YMEHHMSI U HaBBIKH Pa3yMHOI'O IPUPOIONOIB30BaHUS, HETEPIIMMOE OTHOIICHHE K JEHCTBUAM,
INPUHOCSAIIMM BpEJ] 3KOJIOTUH; IPUOOPETEHHE ONBITA 3KOJIOT0-HAIIPaBICHHOM A€ATEIbHOCTH;

- ACTETHYECKOE OTHOIICHUSI K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00yCTPOMCTBY
COOCTBEHHOTO OBITA.

JINYHOCTHBIE pe3yjbTaThbl B cq)epe OTHOIIEHU I Oﬁy‘lalOlIII/IXCH K CEMbC U
POAUTEIAM, B TOM YHUCJIC TIOATO0TOBKA K ceMeHHOH KU3HM:

- OTBETCTBEHHOE OTHOIIICHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO IIPUHSATHUS
IIEHHOCTEH CEMEHOM KH3HU,

- [IOJIOKUTEIBHBIA 00pa3 CEMbH, POJIUTENBCTBA (OTLIOBCTBA U MATEPUHCTBA),
MHTEPUOPU3ALINS TPAAULIMOHHBIX CEMEHHBIX LIEHHOCTEH.

JIMYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHHUSI 00YUYAKOIIUXCS K TPYAY, B chepe
COIHATBHO-IKOHOMUYECKUX OTHOIIIEHHUIA:

- YBA’KCHUC KO BCCM q)OpMaM CO6CTB€HHOCTI/I, T'OTOBHOCTD K 3allTUTC cBOCH CO6CTB€HHOCTI/I,

OCO3HAHHBII BBIOOp OyayIIeil npodeccun Kak MyTh U CIOCO0 peanu3anuy COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;

- TOTOBHOCTbH 00YYaIOMIMXCS K TPYAOBOW MPO(heCCHOHATBHON AATEIBHOCTH KaK K
BO3MOXKHOCTH y4acTHsl B PELICHUH JTHYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
oOLIeHallMOHAIbHBIX NPOOJIEM;

- IOTPEOHOCTh TPYAUTHCA, YBAXKECHUE K TPYAY U JIIOASIM TPYAa, TPYAOBBIM JOCTUKECHHSIM,
TO0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K Pa3HBIM BHIaM TPYAOBOI
JIeATECIIbHOCTH;

- TOTOBHOCTb K CaMOOOCITY>KHBaHHIO, BKJII0Yasi O0y4eHHE U BHITIOJHEHHE TOMAITHUX
00s13aHHOCTEM.

JIn4HOCTHBIE Pe3yJIbTAaThI B c(pepe Pu3nuecKkoro, NCUX010ru4€cKoro, COUaILHOro
H aKa/IeMH4€eCKOro 0J1aronoay4us o0y4aromuxcs:

- (huzmveckoe, IMOIMOHATFHO-TICUXOJIOTHYECKOE, COITMANBHOE OJIaronoaydrne o0yJaronmuxcs
B )KM3HU 00pa30BaTeIbHON OpraHU3aIiuH, OIIYIIEeHHE TEThMH 0€30MaCHOCTH U
TICUXO0JIOTHYECKOro KoM opTa, MHPOPMAITMOHHOM 0€30MacHOCTH.

1.2.  MeranpeaMeTHble pe3yJbTaTbl OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NMporpaMmasbl J0JIZKHBI OTPaKaTh:

1) YMCHHUE CaMOCTOSATCIBHO OIPCACIIAATE HCIU ACATCIBHOCTH W COCTABJIATH IIJIAHBI
JCATCIIbHOCTH, CaMOCTOATECIIBHO OCYIICCTBIIATH, KOHTPOJUPOBATH u KOPPEKTUPOBATH
ACATCIIbHOCTD, UCITIOJIb30BATh BCC BO3MOXKHBIC PECYPCHI IJIA JOCTUKCHH A IMOCTABJIICHHBIX ueﬂeﬁ n
pcajm3anuu 1mI1aHOB ACATCIbHOCTH, BBI6I/IpaTL YCHICHIHBIC CTPATCTUU B PA3JIMYHBIX CUTYyallUAX;

2) yMmMeHME TPOJYKTUBHO OOIIATHCS M B3aMMOJICHCTBOBAaTH B IIPOLIECCE COBMECTHOM



JESITEIIbHOCTH, YUUTHIBATH MMO3UIIUHU JAPYTUX YUACTHUKOB ACSITEIHLHOCTH, 23PPEKTUBHO pa3periaTh
KOH(JIUKTHI,

3) BiageHMe HaABBIKAMU I[103HABATEIBHOM, Y4eOHO-HCCIENOBATENbCKON M TMPOEKTHOM
NEeSTEeIbHOCTH, HAaBbIKAMU  pa3pellleHus MpodsieM; CIOCOOHOCTh M TIOTOBHOCTH K
CaMOCTOSITEIbBHOMY ITOMCKY METOJOB PEIICHUs NMPAaKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [I03HAHUS;

4) TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIbHOW HH(OPMALMOHHO-TIO3HABATEIHHON
NeSITeIbHOCTH, BJIa/ICHUE HABBIKAMHU IOJIY4YEHUsI He00X0AMMON HH(OpMAaLIUU U3 CI0Bapel pa3HbIX
TUIIOB, YMEHHE OPHUEHTHPOBATHCA B pPA3IMYHBIX HMCTOYHUKAX HH(POpPMAIUK, KPUTUUYECKU
OLIEHUBATh U UHTEPIPETUPOBATh HH(POPMALUIO, [T0JIy4aeMYIO U3 Pa3IMUHbIX HCTOUHHKOB;

(B pen. IIpukaza Muno6puayku Poccun ot 29.12.2014 N 1645)

5) yMeHHe UCIIONIb30BaTh CPEICTBA HHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(manee - MKT) B peuieHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPTaHW3AalMOHHBIX 3ajad C
co0IroIeHNeM TpeOOBaHUH S)PrOHOMUKH, TEXHUKU 0€30IT1aCHOCTH, TUTHEHBI, pecypcocOepekeHus,
NPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301MacHOCTH;

6) YMCHHCE OIIPEACIIATh HA3HAUCHUEC U (bYHKI_[I/II/I Pa3JIMYHBIX COLIUATIBHBIX HHCTUTYTOB,

7) YMCHHUE CaMOCTOATCIIbHO OLICHUBATL U IPUHUMATD PCIICHU A, OIIPCACTIAIOIIUC CTPATCTUIO
MOBCACHUS, C YUCTOM I'pa’kKAaHCKUX U HPABCTBCHHBIX I_[CHHOCTGI‘/'I;

8) BJIAACHUC A3BIKOBBIMU CPCACTBAMU - YMCHHEC ACHO, JIOTMUYHO M TOYHO H3JiaraTb CBOIO
TOYKY 3pCHUS, UCITOJIB30BATh a/ICKBATHBIC AA3BIKOBBIC CPCACTBA,

9) BiazgeHHWE HABBIKAMH II03HABATEIBHON pEQIIEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JICWCTBUI U MBICTHTEIBHBIX ITPOIIECCOB, UX PE3yIbTaTOB U OCHOBAHMH, IPaHUIl CBOCTO 3HAHUS U
HE3HAHMS, HOBBIX TIO3HABATEIBHBIX 33]1a4 U CPEJICTB MX JOCTHKCHUS.

MertanpeameTHble pe3yJabTaThl:
MeranpenmeTHble pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMmbl
IIpEJICTaBJICHbI TPEMs IpYyNIaMHU YHUBEPCaIbHBIX YueOHbIX Aeiictuii (Y'Y ]]).

1. PeryasiTuBHbIe YHUBepcaJbHbIe Y4eOHbIE 1elCTBUA
BbinycKHHUK Hay4YuTCs:

CaAMOCTOATCIIBHO OIPEACIIATE LCIIHU, 3a1aBaThb MApaMETPbl U KPUTCPHUHU, 110 KOTOPBIM MOXKHO
ONpCACIINTD, YTO LCJIb NOCTUTHYTA,

OLICHMBAaTh BO3MOJKHBIE TOCJIEACTBUS JIOCTHIKEHHUS IIOCTABJIECHHON LEIHU B JACSITEIBHOCTH,
COOCTBEHHOM JKM3HU M JKU3HU OKPYKAIOIIMX JII0JIel, OCHOBBIBAsICh Ha COOOPaKEHUSX STHKH U
Mopany;

CTaBUTb H (bOpMy'J'II/IpOBaTB COOCTBEHHBIC 3agadyu B 06pa30BaTeJ'ILHOI71 JACATCIIBHOCTH H
KN3HCHHBIX CUTYallHAX,

OLICHUBATL PECCYPChI, B TOM YUCJIC BPEMS U APYIrUC HEMATCPUAIILHBIC PECYPCHI, HeO6XOI[I/IMLIC
JJI1 JOCTHUXKCHUSA ITOCTaBJICHHOM e,



BLI6I/IpaTb OyTb JOCTUIKCHHUA 1CIHU, IUIAHUPOBATH PCIICHUC TIIOCTABJICHHBIX 3444,
ONTUMU3HPYI MATCPHUAJIIBHBIC 1 HCMATCPUAJTIBHBIC 3aTPAThI;

OpraHu3oBbIBaTh 3((EKTUBHBIA IOMCK PECYypCOB, HEOOXOAMMBIX JUISL JAOCTHXKCHHS
IIOCTABJICHHOH IIEJIH;

COTIOCTABJISITh MOJIYYEHHBIHN pe3ynbTat AesITebHOCTU C IOCTABJICHHON 3apaHee LEeblO.
2. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUSA
BrinycKHUK HAy4YUTCH:

UCKaTh U HAXOJUTh OOOOIINEHHBIE CHOCOOBI pelleHusl 3a/Jay, B TOM 4YHCIE, OCYIIECTBISATH
pa3BepHYTHIM HH(POPMAIMOHHBII TOUCK M CTaBUTh Ha €ro OCHOBE HOBBIE (yueOHbIE U
MO3HABATEJIbHbIC) 3a1a4H;

KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATh MH(OPMAIIHIO C PA3HBIX MMO3ULIMNA, paclio3HaBaTh
U (QUKCHPOBATH NPOTUBOPEYHS B MHPOPMALMOHHBIX UCTOYHUKAX;

HCIIOJIb30BATh  PA3JIMYHBIC  MOACIIbHO-CXCMATHUUYCCKUC CPCACTBA OJIs1  IIPCACTABJICHUA
CYHICCTBCHHBIX CBA3EH U 0THOH.I€HPII>1, a TaKXKC HpOTHBOpG‘IHfI, BBISIBJICHHBIX B I/IHCI)OpMaI_II/IOHHBIX
HCTOYHUKAX,

HaXOJUTh W NPUBOJIUTH KPUTHYECKHE apPryMEHThl B OTHOLICHUH ACUCTBUM M CYXICHHH
JPyroro; CHOKOHHO M pPa3yMHO OTHOCUTBCS K KPUTHYECKHMM 3aMEYaHUSIM B OTHOILEHHUH
COOCTBEHHOIO CYXKJIEHUSI, pacCMaTpUBaTh UX KaK PECYpC COOCTBEHHOI'O Pa3BUTHS;

BBIXOJIUTh 33 pPaMKH YYeOHOTrO MpeIMeTa M OCYIICCTBIIATH IICJICHAIIPABICHHBIN IMOMCK
BO3MOXKHOCTEH ISl IIMPOKOIO TIEPEHOCA CPEIICTB U CIIOCOOOB JCHUCTBHS;

BBICTpaNBATh MWHAUBHUAYAJIbHYIO 06pa30BaTenLHy}0 TPACKTOPUIO, YIYUTLIBAA OI'PAHUYCHUA CO
CTOPOHBI APYTHUX YHAaCTHUKOB U PCCYPCHBIC OTPAaHUYCHU A,

MCHSTH U YACPIKUBATH PA3HBIC ITIO3UIIUU B MMO3HABaTEIIbHOM JIeSITEeIbHOCTH.

3. KoMMyHHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

BbinycKHHUK Hay4YuTCs:

OCYIIECTBIISITH JIETOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHMKAMH, TaK M CO B3pPOCIBIMU (Kak
BHYTpH 00pa30BaTEILHON OpraHM3allid, TaKk W 3a €€ MIpelesaMu), MoJ0upaTh MapTHEPOB IS
JIEJIOBOM1 KOMMYHUKALIUU HUCXOJs M3 COOOpakeHUN pe3yabTaTUBHOCTU B3aMMOJCIHCTBHS, a HE
JUYHBIX CUMIIATUH;

IIPU OCYIIECTBIIEHUU TPYIIOBOI pabOThl OBITH KaK PYKOBOAMUTEIEM, TaK U YJICHOM KOMaH/bI B
pasHBIX POJIIX (TeHepaTop UAeH, KPUTHK, UCIIOHUTENb, BHICTYNAIONINH, SKCIIEpPT U T.1.);

KOOPJAMHHUPOBAaTh M BBINOJIHATH pabOTy B YCIOBHUSX pEalbHOTO, BHUPTYalbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BCPHYTO, JIOTUYHO U TOYHO HU3JIArdThb CBOXO TOYKY 3PCHUSA C UCIOJIB30BAHUCM aACKBATHBIX
(YCTHBIX n HI/ICBMCHHBIX) SA3BIKOBBIX CPCIACTB;
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pacrio3HaBaTh KOH(IMKTOTEHHBIE CUTYallUu M MPeNoTBpaIiaTh KOHMIUKTHI 10 UX aKTHBHON
(a3pl, BbICTpaMBaTh JAEJIOBYH0 M OOpa30BaTENbHYIO KOMMYHHUKALMIO, M30eras JIMYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

1.3. Ilnanupyemble peAMeTHbIE Pe3yJbTAThI

Ipeamernbie pe3yabTarhl ocBoeHuss OOII COO miist y4eOHBIX MPEeIMETOB, B TOM YHCIIE
«Matemaruka», Ha yriyOJIeHHOM YpPOBHE OPUEHTHPOBAHBI IPEMMYILECTBEHHO Ha ITOAIOTOBKY K
HOCJIEAYIOEMY ITPOECCHOHATBHOMY 00pa30BaHMIO, Pa3BUTHE UHANBUAYAIBHBIX CIOCOOHOCTEH
oOyuaromuxcst myreM Oojee TIiyOOKOro, 4eMm 3TO MpeaycMaTpuBaercsi 0a30BBIM KypcoM,
OCBOEHUEM OCHOB HayK, CUCTEMATHUUYECKUX 3HAHUM U CIIOCOOOB JEMCTBUIM, IPUCYIIUX JTaHHOMY
y4eOHOMY IPEAMETY.

"Matemaruka" (BkIoyas ainreOpy M Hadajga MaTeMaTHYECKOro aHajln3a, IE€OMETPHIO)
(yriryOJieHHBIH YpOBEHbB) - TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM OCBOCHUS YriIyOJICHHOTO
Kypca MaTeMaTUKHU JIOJDKHBI BKIIIOYAaTh TPeOOBaHUS K pe3ysIbTaTaM OCBOCHHs 0a30BOro Kypca U
JIOTIOJTHUTEIIBHO OTPaXKaTh:

(8 pen. Ilpukaza MunoOpnayku Poccuu ot 29.06.2017 N 613)

1) chopMHPOBaHHOCTH IPEACTABIEHUI 0 HEOOXOJMMOCTH J0Ka3aTeIbCTB P 000CHOBAHUH
MaTeMaTUYECKUX YTBEPKICHUM M POJIM aKCHOMATUKH B MPOBEACHUU JEIYKTHBHBIX
pacCyXIEHUM;

2) chOpMHUPOBAHHOCTD MOHATUIHOIO arapara o OCHOBHBIM pa3JieiiaM Kypca MaTeMaTHKH;
3HAaHUW OCHOBHBIX TeopeM, (HOpMyIT M YMEHHUS HUX NPUMEHATH, YMEHHS IOKa3bIBaTh
TEOPEMBI U HAXOJUTh HECTaHAPTHBIC CIIOCOOBI PEIICHHUS 3a/1a4;

3) chopMHUPOBAaHHOCTH yMEHHH MOJEIUPOBATH pealbHBIC CHTYalldH, HCCIIEAOBaTh
IIOCTPOEHHBIE MOJIENIN, HHTEPIIPETUPOBATD [TOJIyYEHHBIH PE3yJIbTaT;

4) chopMHUPOBAHHOCT MPEICTABICHUN 00 OCHOBHBIX MOHATHIX MaTEeMAaTHYECKOTO aHAIN3a
U UX CBOMCTBaxX, BJAJEHHE YMEHHEM XapaKTepU30BaThb IIOBEJIEHUE (YHKIIHM,
UCIIOJIb30BAaHUE MTOJIYYCHHBIX 3HAHUM IJIs OIIMCAHUsA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

5) BiajeHUEe YMEHUSMH COCTABIICHHS BEPOSITHOCTHBIX MOJICNICH IO YCIOBHIO 3aJaydl W
BBIYUCIICHUS BEPOSATHOCTU HACTYIJICHUs COOBITUI, B TOM YHCIIE C IPUMEHEHUEM (OopMyIl
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEW; UCCIIECIOBAHMS CIyUalHBIX
BEJIMYMH 110 UX PACIPEIEICHUIO.

6) chopMHPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4aCcTH MHPOBOM KYJIbTYPHI M O
MecTe MaTeMaTUKH B COBPEMEHHOM IMBHJIM3AIMM, O CIOco0ax ONUCaHWs Ha
MaTeMaTUYEeCKOM SI3BIKE SIBIICHHUH PEAJIBLHOTO MHpa,

7) chOopMHPOBAHHOCTH TMPEACTABICHUH O MAaTeMaTHUYECKUX IMOHATHAX KaK O BaKHEHIITUX
MaTE€MaTU4YeCKUX MOJEINAX, MO3BOJSAIOIIMX ONKMCHIBATh U M3ydaTb Pa3HbIE IIPOLECCHl U
ABJICHUSA; TTOHMMAHUE BO3MOXXHOCTU AKCHOMATHYECKOTO IMOCTPOCHUA MATCMATHUYCCKUX
TEOPUL;

8) BrameHHe METOAAMH JOKa3aTeNbCTB M AITOPUTMOB PELICHUS; YMEHHE MX NPHMEHSTH,
IMPOBOAUTD AOKA3aTCIbHBIC PACCYKACHUA B XO0A€ PCUICHUA 3a1a4;

9) BrazeHWe CTaHJAPTHBIMU TNPHEMaMM PEIICHUS PAlMOHAIBHBIX W HPPALUOHAIBHBIX,
MOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMCTPHYCCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, UX CUCTEM;
UCIIOJIb30BAaHNUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCIIE JUIS IOMCKA ITyTH
pELICHUS U WUTIOCTPALUK PELICHUS] YPABHEHHUI U HEPABEHCTB;

10) chopMHUpPOBAaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSTHSAX, HAEIX W METOoJax
MaTeMaTU4YeCKOro aHaJln3a;
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11) BnageHWe OCHOBHBIMH TOHSTHUSMH O IUIOCKMX M HPOCTPAHCTBEHHBIX I€OMETPUYECKUX
(Gurypax, uX OCHOBHBIX CBOWCTBAX;

12) chopMHUpPOBaHHOCTh YMEHUS paclio3HaBaTh Ha YepTEXkaxX, MOJACIAX U B PCaIbHOM MHpPE
reoMeTpuyeckue (Urypbl; IpUMEHEHUE U3YYEHHBIX CBOMCTB reOMEeTpUYecKUX GUryp u
dbopMyI Ui pereHns TeOMETPHUECKUX 33/1a4 U 3a]1a4 C MPAKTHUECKUM COAEPIKaHUEM;

13) chopMHUpPOBaHHOCTH MPEACTABICHUH O mpoieccax ¢ SBICHHUSIX, HMEIOLIHX
BEPOSITHOCTHBII XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJlbHOM MHpe, 00
OCHOBHBIX IIOHATHUSAX JJIEMEHTAPHOW TEOPUU BEPOSITHOCTEH; YMEHUH HAXOIUTb U
OLIEHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITUI B TPOCTEUIINX IPAKTUYECKUX CUTYaLUSAX

1 OCHOBHBIC XapaKTCPUCTUKU CHy‘IafIHBIX BCJINYMH,

14) BnageHue HaBBIKAMU MCIIOJIb30BAHHS TOTOBBIX KOMITBFOTEPHBIX POTPaMM IIPU PELICHUH

3a1ad4.

IIpenmeTHbIe pe3yibTAThl 0CBOCHUSA 00YYAIOIIUMHUCS YUeOHOI0 npeamera

«MaTteMaTuKa»

Ba3oBblii ypoBeHb

«CI/ICTeMHO'TeopeTH‘IECKHe pe3yJabTaTbD»

Pa3zpen

1. BoimycKHUK HAy4YHuTCS

V. BbIyCKHHK MOJYYHUT
BO3MOKHOCTb HAYYHThHCSI

Ileau ocBoeHns

[[J'Iﬂ YCHICHIHOT O ITPOAOJIZKCHU A

,ZZJZ}Z obecneyenus 603MOANCHOCINU

Pa3HOCTh MHOKECTB, YUCJIOBBIE
MHO’KECTBA Ha KOOPAMHATHOU
IIPSIMOM, OTPE30K, NHTEPBAJI,
MOJIYUHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaduyueckoe npeacTaBIeHUE
MHO’KECTB Ha KOOPJAUHATHOU
ILIOCKOCTH;

— 3aJaBaTb MHOXCCTBa

MIePEUYHCICHUEM U

npeaMera o0pa3oBaHus VCREWHO20 NPOOOJINCEeHUS
06pPA308aHUSL NO CNEYUATIbHOCTISIM,
10 CIICLHUATBHOCTAM, CBA3AHHBIM C | cagsaumbim ¢ ocywecmenenuem
HPUKIAZIHPIM HCIOJIL30BAHICM HAYYHOIL U UCCLe0068AMeNbCKOU
MaTeMaTHKH Oesmenvbrocmu 6 06acmu
MAMEMAMUKU U CMENCHBIX HAYK
TpeGoBanus k pe3yjabTaTam
Inemenmot —  CB060HO OMepHpoBaTh’ Jlocmuosicenue pe3ynrbmamos pazoena
meopuu TOHATHSAMH: KOHEIHOE I
MHOMCECmE U MHOYECTBO, SJIEMEHT onepuposams NoHsmuem
Mamemamuyuecko MHO’KECTBA, TI0JIMHOXKECTBO, onpeoenenus, OCHOGHbIMU BUOAMU
Il 102UKU nepeceueHue, 00beTUHCHUE U onpeoenenuil, OCHOGHbLLMU UOAMU

meopem,

NOHUMAM®b CYMb KOCBEHHO20
00KA3amenbCmed,

onepupoB8ams NOHAMUAMU CHEMHO20
U HeCUemHo20 MHONCeCmea;

NPUMEHSAMb Memoo
Mamemamuyeckol UHOYKYuu OJist
npoeeodeHUst PACCYIHCOEHUN U
00KA3amenbCms u npu peuleHuu
3a0auy.

! 351ech u manee: 3HaTH ONpeJIeIeHUE TIOHATHS, 3HATh U YMETh 00OCHOBBIBATH CBONCTBA (IIPU3HAKH, €CJIU OHH €CTh)
IIOHATUSA, XapaKTEPU30BaTh CBI3U C APYIrUMU IIOHATUAMMU, [IPEACTABIIASL OJHO IIOHATUE KAaK YacTh LIEJJOCTHOTO
KOMIIJICKCA, UCIIOJIB30BAaTh ITOHATUC U €TO CBOMCTBaA IIpyu IPOBEACHNN paccy>1<21eHm71, J0Ka3aTe€JIbCTB, PCIICHUU

3a7ad4.
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XapaKTepUCTHUECKUM
CBOMCTBOM;

OTIEpUPOBATH MOHITHSIMH:
YTBEpXkKACHHUE, OTPULIAHHE
YTBEPKACHHUS, UICTUHHBIC U
JIO’)KHBIE YTBEPKACHUS,
MPUYMHA, CIIJACTBHE, YACTHBIN
CiTy4aii 0011ero yTBepKIeHus,
KOHTpPIIPUMED;

MPOBEPSITH MPUHAICKHOCTh
AIIEMEHTa MHOXECTBY;
HAXOJUTh [ePeCceUeHUe U
00BbECIMHEHHIE MHOXKECTB, B TOM
YHCIie MPECTaBICHHBIX
rpaduuecky Ha YUCIOBOM
MPSMOM M HAa KOOPAMHATHOMN
MJIOCKOCTH;

MIPOBONTH JTOKA3aTEIHHBIE
paccyxaeHus st 000CHOBaHUS
WUCTUHHOCTHU YTBEPKICHUH.

B nosceounesnoui scuznu u npu

u3y4eHuu opy2ux npeomemos.

UCII0JIb30BaTh YHCIIOBBIE
MHO’K€CTBA Ha KOOPJMHATHOU
IIPSAMOM ¥ HA KOOPAUHATHOU
IUIOCKOCTH JUJIsl ONTUCAHUS
peaNbHBIX IIPOLIECCOB U
SIBJICHUIA;

IIPOBOJUTH JOKA3aTEIIbHbIE
PacCyKJICHHs B CUTYalHsIX
IIOBCEHEBHOM KU3HHU, ITPU
pELICHUH 3aa4 U3 APYTHUX
IIPEAMETOB

B noeceomnesnotl scusnu u npu
u3yyeHuu Opyeux npeomemos:

UCNONbL306AMb MEOPEMUKO-
MHOIICECTNBEHHDILL A3bIK U AZbIK
JI02UKU OJIs1 ONUCAHUSL PEaTbHbIX
npoyeccos u seieHull, npu
peuteruuy 3a0ay Opy2ux yueOHvix
npeomemos

Yucna u
GbIpadicenusn

CB0060HO ONIEpUPOBAThH
MOHSTHSIMH: HaTypaTbHOE
YHCII0, MHOYKECTBO
HATYpaJIbHBIX YHCE, I[eJI0e
YHCII0, MHOKECTBO LIEITBIX
4yucen, OOBIKHOBEHHAs IPO0b,
JecsTHYHAs ApOoOb, CMEIIaHHOE
YHCII0, PAIlIOHAIBHOE YHCIIO,
MHO’KECTBO PalliOHATBHBIX
qrces, UppaHoOHATFHOE YHCIIO,
KOPEHb CTETEHHU N,
JNEUCTBUTEIILHOE YHCIIO,
MHO>KECTBO JIEHCTBUTEIbHBIX
YHCes, TeOMETPHYIECKas
WHTEPIIPETAINS HATYpaTbHBIX,
IEJTBIX, PAIIMOHAIBHBIX,
JENCTBUTENBHBIX YHCET;
MOHUMAThH U OOBSICHATH
pa3HUITy MEXTy O3UITHOHHOMN

Jocmuoicenue pezynomamos pazoena
I;

€c80000HO ONEPUPOBANb YUCTOBLIMU
MHOIICECMEAMU NPU PeUleHUU
3a0ay;

NOHUMAMb NPUHUHBL U OCHOBHbIE UOeU
pacuuperus Yucio8bix
MHOJICECE;

61a0emb OCHOBHLIMU NOHAMUAMU
meopuu 0eUMOCImU NPU peuleHuu
CMAHOAPMHBLX 3A0aY

umems 6a308vle NPeOCmMAagieHUs O
MHOIHCECMBE KOMNIEKCHBIX YUCEL;

C60000HO BLINONHANMb
Mmodcoecmeennble
npeoopazosanus
MPUSOHOMEMPUYECKUX,
Jlo2apugmuueckux, CmeneHHvlx
BbIPANHCEHULL,
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Y HETMO3UIIMOHHOM CUCTEMaMHU
3aMuCcH YHUCETT;

— IEPEBOAUTH YUCIIA U3 OJJHOU
CUCTEMBI 3aIIUCH (CUCTEMBI
CUMCIIEHUS) B JIpYT'YIO;

— JIOKa3bIBAaTh U UCIIOJIb30BAThH
MPU3HAKU AETUMOCTH CYyMMBI U
MIPOU3BEJICHUS NTPU
BBIMIOJTHEHUH BBIYMCIICHUHN U
pEIIeHUH 3a]1a4;

—  BBINIOJIHATH OKPYTJICHUE
paloHaIbHbBIX U
MPPALMOHATIBHBIX YUCE C
3aJJaHHOM TOYHOCTHIO;

— CpaBHHUBATH JCHCTBUTEIbHBIC
Yrclia pa3HBIMU CIIOCO0aMU;

—  yHNopsI0YMUBATh YHUCIIA,
3aMuCcaHHbIC B BUJIE
OOBIKHOBEHHOM U JIECATUYHOM
Ipo0Ou, Ymclia, 3aucaHHbIe C
HCIIOJIb30BaHUEM
apuMETHUECKOTO KBaPATHOTO
KOpHs1, KOPHEHN CTEIEHU
oouble 2;

— waxoauth HOJl 1 HOK
pa3HBIMH CITIOCOOAMH H
MCIOJIb30BATh UX MPH PEIICHUN
3a/1ay;

—  BBITIOJIHSTH BBIUUCIICHUS U
npeoOpa3oBaHMs BIPAKEHUH,
COZIepXKalINX IeUCTBUTENIbHbBIE
Yucia, B TOM YUCJI€ KOPHU
HaTypaJIbHBIX CTETECHEH;

—  BBINOJIHATH CTAH/IAPTHBIE
TOXIECTBEHHBIC
npeoOpazoBaHus
TPUTOHOMETPUYECKUX,
norapupMHUECKUX, CTETICHHBIX,
WPPALMOHATEHBIX BBIPAKCHUH.

B nosceonesnoii srcusnu u npu
u3yueHuu opy2ux npeomemos.

—  BBINOJHATH U OOBSACHATH
CpaBHEHHUE PE3YJIbTATOB
BBIYMCIICHUM TIPU PEILIEHUU
MPAaKTUYECKUX 3a7a4, B TOM
qrcIie MPUOIMKEHHBIX
BBIYMCIICHH, UCTIOIB3YS
pas3HbIe CIIOCOOBI CPAaBHEHHUIA;

— 3aIlKChIBaTh, CPAaBHUBATD,
OKPYIJIATh YUCJIOBBIE TAHHBIE

e1ademuv opmynou bunoma
Hviomona;

NPUMEHAMb NPU peuleHuu 3a0a4
meopemy o TUHeUHOM
npeocmasnenuu HOJJ;

NPUMEHAMb NPU peulenuu 3a0a4
Kumaiickyro meopemy 06
ocmamkax,

NPUMEHAMb NPU peuenuu 3a0a4
Manyro meopemy @epma;

YMembs 8bINOHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU cucmeme
cuUcnenus;

NPUMEHAMb NPU peuleHuu 3a0a4
MeopemuKo-4uciogvle QyHKYuu:
YuCno U cymma oenumenetl,
@yuryuio Dinepa,

NpUMEHAMb NPU peuleHuu 3a0a4
yentvle Opoou;

NpUMEHAMb NPU peuleHuu 3a0a4
MHO20UNEHbL ¢ 0eUCmEUmeIbHbLMU
u yeavimu ko3ppuyuenmamu,

671a0emb NOHAMUAMU NPUBOOUMDLU U
HenpusoouUMblli MHO20UYIEeH U
NPUMEHAMb UX NPU peLeHUul
3a0auy,

NPUMEHAMb NPU peueHuu 3a0a4
OcHnosuyro meopemy aneedpol;

NPUMEHAMb NPU peuenuu 3a0a4
npocmetiwiue GyHKyuu
KOMNJIeKCHOU NePeMeHHOU KaK
2eomempuieckue npeoopazo6aniisl
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PCaJIbHBIX BEJIMYUH C
HCIIOJIb30BAHUECM PA3HBIX
CHUCTEM U3BMEPCHUA,

COCTaBJISITh U OUCHUBATH pa3HbIMHU

crioco0amH YKMCIIOBbIE
BBIPAKECHMUS IPU PELLICHUU
[IPaKTUYECKUX 3a/1a4 U 3a7a4 U3
JPYIUX y4eOHBIX IIPEIMETOB

Ypasnuenus u
HepageHncmea

CB060OHO ONIEPUPOBATH
MOHSTUSIMU: YpaBHEHUE,
HEPAaBEHCTBO, PABHOCHUJIbHBIE
YpaBHEHHUS U HEPABEHCTBA,
YpaBHEHHUE, SBJISAIOLIEECS
CJIEJICTBUEM JIPYTOTO
YpaBHEHUS, ypaBHEHUS,
PaBHOCHUJIbHBIE HA MHOXKECTBE,
paBHOCUJIbHBIE
npeoOpa3oBaHus ypaBHEHUH;
peliaTh pa3Hble BUIbI
YpaBHEHUI U HEPABEHCTB U UX
CUCTEM, B TOM YHCIIe
HEKOTOpbI€ ypaBHEHUs 3-ii U 4-
i cTrenenei, ApoOHO-
paloHaIbHbIE U
UppalMOHATIbHBIE;

OBJIAJICTh OCHOBHBIMU TUIIAMH
[10Ka3aTeIbHbIX,
norapupMHUUECKUX,
UPPaLMOHATIbHBIX, CTEIIEHHBIX
YPaBHEHUI U HEPABEHCTB U
CTaHJapTHBIMU METOJIaMH HX
pELIECHNI U IPUMEHSATD UX IIPU
pEeIlIeHNH 3a/]a4;

MPUMEHSTh TeopeMy be3y k
PELICHUIO YPaBHCHUN;
IIPUMEHATH TeopeMy Buera i
pelIeHnss HEKOTOPBIX
YPaBHEHUI CTETIIEHU BBIIIE
BTOPOW;

MIOHUMATbh CMBICII TEOPEM O
PaBHOCHIIBHBIX U
HEPaBHOCUJIbHBIX
npeoOpa3oBaHUsAX ypaBHEHUHN U
YMETb UX JI0Ka3bIBATD;

BJIa/IETh METOJJaMU PELICHUS
YpaBHEHUI, HEPABEHCTB U UX
CHCTEM, YMETb BBIOUPATh METO]
pelieHus: 1 000CHOBBIBaTh CBOM
BBHIOOD;

MCII0JIb30BaTh METOJ
MHTEPBAJIOB JIJISl pEIICHUS
HEPABEHCTB, B TOM YHUCJIE
JTPOOHO-pallMOHATIBHBIX U

Locmuoicenue pezynomamos paszoena

I;

€80000HO onpeodensims mun u
8bLOUP AN MEMOO PeuleHUst
NOKA3AMENbHBIX U
Jlocapugmuyeckux ypasHeHu u
Hepagencme, UppayuoHaIbHbIX
VpasHeHull U HepageHcms,
MPUSOHOMEMPUUECKUX YPABHEHUT
U HEPABEHCMS, UX CUCEM;
Cc80000HO peuams cucmembl
JIUHEUIHbIX YPABHEHULL,

peuiams 0OCHOBHbLE MUNbl
VPasHeHUll U HePABeHCME C
napamempamu;

NPUMEHAMb NPU peueHuu 3a0a
Hepagencmea Kowu —
bynaxoeckoeo, bepnynnu,
umemu npedcmasgierHue o
HepaseHcmaax meaicoy cpeOHUMU
cmeneHHbIMU
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BKJIFOUAIOINX B ce0s
UPPAIMOHATIEHBIC BEIPAKCHHUS;

— pemaTh aaredpanydeckue
ypaBHEHHUS U HEPABEHCTBA U UX
CHCTEMBI C TTapamMeTpaMu
anreOpanvecKuM 1
rpadu4ecKuM METOIaMH;

—  BIIQJIETh PAa3HBIMU METOAAMU
JI0Ka3aTeIbCTBA HEPABEHCTB;

— peuiath ypaBHEHHUS B LIEJIBIX
YHCIIax;

— u300paxkaTb MHOXKECTBA HA
IJIOCKOCTH, 3a/1aBaeMble
yYpaBHEHHUSIMHU, HEPABEHCTBAMHU
U UX CUCTEMaMH;

— CcBOOOJIHO HCTIOB30BATh
TOKIECTBEHHBIE
peoOpa3oBaHus MPH PEIICHUN
YPaBHEHUU U CUCTEM
ypaBHEHUU

B nosceonesnoii srcusnu u npu
u3y4eHuu opy2ux npeomemos.

— COCTaBJIATH U peIlaTh
YpaBHEHHUs, HEPABEHCTBA, UX
CUCTEMBI IIPH PEILIEHUU 3a7a4
JIpYTUX y4eOHBIX NPEAMETOB;

—  BBINOJIHATD OIIEHKY
IPaBJOII0100Us PE3yJIbTATOB,
MOJIy4ae€MBbIX IIPU PEIICHUN
pa3IMYHbIX YPaBHEHUH,
HEPABEHCTB U UX CUCTEM MpHU
pEeILIeHnN 3a1a4 ApYyTUx
y4€OHBIX TPEIMETOB;

— COCTAaBJIATH U peIIaTh
YPaBHEHHUS U HEPABEHCTBA C
napaMeTpamu MpH perieHuH
3ajia4 ApYrux y4eOHbIX
IIPEAMETOB;

— COCTAaBJISITh YPAaBHEHHE,
HEPABEHCTBO WIN UX CUCTEMY,
ONMCBHIBAOIIUE PEATBHYIO
CUTYALMIO WM NPUKIIAJHYIO
3a/1auy, HHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTAThI;

—  HCIIONB30BaTh IPOTrpaMMHbIE
CPEICTBA MPU PELIEHUHN
OT/ZIENIbHBIX KJIACCOB YPABHEHUN
Y HEPAaBEHCTB

Dyukyuu

Bnanets moHATHSAMU: 3aBUCUMOCTD
BENWYMH, QYHKIHUS, apTYMEHT U

Jlocmuoicenue pe3zyrbmamos pazoena
I;
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3HauYeHHEe (PyHKIUHU, 00IaCTh
OTIpeNIeIeHUs] 1 MHOKECTBO
3Ha4YeHUM PyHKIUH, Tpadux
3aBUCUMOCTH, TpapuK
byHKUIMH, HYJTH QYHKITAH,
IPOMEKYTKH
3HAaKOIIOCTOSIHCTBA,
BO3pacTaHUE HA YHUCIIOBOM
IIPOMEXYTKE, yObIBaHHE Ha
YHCIOBOM IIPOMEKYTKE,
HauOOoJIbIlIEE U HAUMEHbLIEE
3Ha4YeHue (QYHKLIUHU Ha
YHCIOBOM ITPOMEKYTKE,
nepuoauyeckas QyHKIUS,
NepUO/l, YETHASL U HEUETHAS
(GyHKLIUU; yMETh IPUMEHSATh
9TH MOHATHS TPH PEIICHUH
3ajay;

BJIQJICTh MIOHATHEM CTETICHHAS
GbyHKIMS; CTPOUTH ee Tpaduk 1
YMETh IIPUMEHSTH CBOMCTBA
CTENeHHON (QYHKLNU IPU
pEIlIEeHNH 33/]a4;

BJIJI€Th TOHATUAMU
nokaszarenabHas QyHKIHS,
HKCIOHEHTA; CTPOUTh UX
rpaduKu ¥ yMETh IPUMEHSITh
CBOMCTBA [TOKA3aTEIbHOU
(GYHKIMY [IpU pELICHUH 3a/1a4;

BJIaJIETh MOHATHEM
norapudmuueckas QyHKIUS;
CTPOUTH ee IrpaduK U yMEThb
IIPUMEHATH CBOWCTBA
JorapupmMuuecKoi QyHKINH
NIPU PEUICHNUH 33/1a4;

BJIAJIETh MOHATUAMU
TPUTOHOMETPHUYECKHE
(byHKLINU; CTPOUTH UX TpaduKu
¥ YMETh IPUMEHSTh CBOHCTBA
TPUTOHOMETPUUYECKUX (QYHKLUH
NIPU PEUICHNUH 33/1a4;

BJIJIeTh MOHATHEM OOpaTHast
GYHKIUS; TPUMEHSITD 3TO
MOHATHE MPH PELICHUHU 3a71ay;

MPUMEHSTH MIPH PEIICHUHN 33734
CBOWCTBA (PYHKIUI: YETHOCTb,
MEPUOTUIHOCTb,
OTPaHUYEHHOCTB;

MPUMEHSTH MIPH PEIICHUN 3374
npeoOpa3oBaHus rpaukoB
byHKIINI;

BJIJIETh MOHATUAMHU YHCIOBAs
M0CJIEI0BATENbHOCTD,

611a0emsb NOHAMUEM ACUMAIMOMbL U
yMemb e20 NpUMeHAms npu
peweHuu 3a0a4;

NPUMEHAMb MemoObl peuleHus
npocmetiuux Ough)ghepeHyuabHuLX
VPasHeHUll Nep8ozo U 6Mopo2o
Nnopsi0Kos
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apudMeTHIecKas u
reoMeTpHUUEecKas IPOrpeccus;

MIPUMEHSITH [IPU PELICHUHU 33]1a4
CBOMCTBA U IIPU3HAKU
apuMeTHUYECKON 1
T€OMETPUYECKON MTPOTPECCUM.

B nosceomnesnoti scusznu u npu
uzyueHuy opyeux yueoHvlx
npeomemos:

—  ONpeAemnsATh 1o rpadukaM u
UCIIOJIb30BaTh JUISl pEILICHUSI
IIPUKJIAHBIX 33]1a4 CBOMCTBA
peabHBIX IPOLECCOB U
3aBHCHUMOCTEH (HauOOIbIINe U
HalMEHBIINE 3HAUYEHUs,
MPOMEKYTKH BO3PACTAHUS U
yObIBaHUS QYHKIINH,
POMEKYTKH
3HAKOIIOCTOSIHCTBA, ACUMIITOTHI,
TOYKHU Tiepernda, nepuos u
T.IL);

— HHTEpIIpEeTUpOBaTh CBOICTBA B
KOHTEKCTE KOHKPETHOMN
IPAaKTUYECKON CUTYaLUH;.

OTIPENIeNIATH TI0 TpaduKam
IPOCTENIINE XapaKTePUCTUKU
NEPUOANYECKHUX IIPOLIECCOB B
OM0JIOTUH, SKOHOMHKE, MY3bIKE,
paauocBs3U U Ap. (aMILTUTYa,
NepHo U T.11.)

Dnemenmot
mamemamuueckoz
0 ananuza

Bnaners noHsaTreM OECKOHEUHO
yObIBaroIasi reoMeTpudecKas
MIPOTPECCUsi U YMETh
MPUMEHSITh €T0 MIPH PEIICHUN
3a/1a4;

MIPUMEHSIThH JIsl pEIICHUS 3a/1a4
TEOPHIO MPEJICTIOB;

BJIaJIETh OHATUIMU OSCKOHEYHO
OoJbIIE M OSCKOHEUHO MaJIbIe
YHCJIOBBIC TTOCIIEI0BATEILHOCTH
U YMETh CPaBHHBATh
OCCKOHEUHO OOJNbIINE U
OECKOHEUHO MaJible
MOCJICA0BATEILHOCTH;

BJIQJICTh MMOHATHSIMHU: IIPOU3BO/THAS
(GYHKIINH B TOUKE,
MIPOU3BOIHAS (PYHKIINH;

—  BBIYUCIIATH TPOU3BOJTHBIC
AIIEMEHTApHBIX (PYHKIUN U HX
KOMOWHAIIHH;

— uccheaoBarh GYHKIUU Ha
MOHOTOHHOCTB M 9KCTPEMYMBEI;

Jocmuoicenue pesyrbmamos
paszoena ll;

€80000HO 6n1a0emb
CMAHOAPMHBIM ANNAPaAmom
MamemMamuyecko2o aHanu3a ois
BbIUUCTICHUSL NPOUZBOOHBIX
@DYHKYUU 00HOU nepemMeHHOU;
C80000HO NPUMEHAMb ANNAPAM
MamemMamuyecko2o aHanu3a ois
uccredosanus pynkyui u
nocmpoenus 2paguxos, 6 mom
yucie uccne0o8anus Ha
BbINYKIOCb,

onepuposamv NOHAMueM
nepeooopasHoll yHKyuu 01
peutenus 3a0ay;

06/1a0emb OCHOBHbIMU
ceedeHuaMU 00 unmezpanie
Hvromona—Jleiibnuya u e2o
npocmeuuux NPUMeHeHUAX,
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—  CTpOUTH rpad)uKu ¥ IPUMEHSITh
K PEIICHHIO 3a]1a4, B TOM YHUCIIe
C TIapaMeTpoM;

— BJIAJICTh TIOHATHEM KacaTeIbHAS
K rpaduKy QYHKIIHH U YMETh
MPUMEHSITH €T0 MIPH PEIICHUN
3ajay;

—  BIIQJICTh MOHATHIMHU
nepBooOpasHas GyHKIuS,
OIIpEICIICHHBII UHTETPAaT,

— MPHUMEHATH TeopeMy HproToHa—
JleitOHMLA U ee ciencTBUA Ui
peIIeHHS 3a/1a4.

B nosceonesnoti srcuznu u npu
usyueHuu opyaux y4eoHvlx
npeomemos:

— pemarh NPUKJIAJIHBIC 321249 U3
Oounosoruu, GU3NKH, XUMHUH,
OSKOHOMHUKH U JAPYTUX
IIPEIMETOB, CBSI3aHHBIC C
HCCJICIOBAHHEM XapaKTEPUCTHK
IIPOIIECCOB;

—  HMHTEPIPETHPOBATH
MIOJTyYCHHBIC PE3YJIbTAThI

— onepupogams 6 CMAaHOAPMHLIX
CUMYayusx NPou3B00HbIMU
8bICULUX NOPAOKO8;

—  yMemb NpUMeHAMb NPU peuteHuu
3a0au c80UCMBA HENPEPbIGHBIX
@yuryuii;

—  yMemb NpUMeHAmMb NPU peuleHuu
3a0au meopemvl Betiepwumpacca;,

—  yMemb GbINOIHAMb
NPUOIUNCEHHbIE BLIYUCTICHUS
(MemoOobl peuwieHus ypasHeHuil,
8bIUUCTIEHUS ONPEOeNeHHO20
unmezpana),

—  yMemb NPUMEHSAMb NPULOJNCEHUE
NPOU3B0OHOU U ONPEDETIeHHO2O
uHmezpana K peweHuo 3a0ay
ecmecmeo3HanUs,

—  81a0emv NOHAMUAMU 8MOPAs
npoU3600HAs, 6bINYKIOCHb
epagura QyHKyuu u ymems
uccne0osams QYyHKYUO Ha
8bINYKIOCD

Cmamucmuka u
meopus
eéepoamuocmei,
Jl02uKa u
KomMOuHamopuka

OnepupoBaTh OCHOBHBIMU
OTNHCATETLHBIMU
XapaKTepUCTUKAMHU YHUCIOBOTO
Habopa, MOHATHEM IreHepaibHas
COBOKYITHOCTb U BBIOOPKOM U3
Hee;

—  ONEepUpPOBATH MOHATUSIMHU:
4acTOTa U BEPOSATHOCTh
cOOBITHSI, CyMMa U
IPOM3BEICHUE BEPOATHOCTE,
BBIYUCIISITH BEPOSITHOCTH
COOBITHI Ha OCHOBE I0JICUETa
YHCIIa NCXOJIOB;

—  BIIQJIETh OCHOBHBIMHU
HNOHATUSAMH KOMOMHATOPUKH U
YMETh X IPUMEHSTh MIPH
peLIeHUH 3a]a4;

— HMeTh NpeJcTaBleHne 00
OCHOBAxX TEOPUHU BEPOSITHOCTEH;

— HMEeTh NpeJICTaBIEHHUE O
JIVICKPETHBIX U HETIPEPBIBHBIX
CIIy4aiiHBIX BEJTMYUHAX U
pacnpesneneHusx, o
HE3aBUCHMOCTH CITy4aitHBIX
BEJIMYNH;

Hocmuoicenue pesynsmamos pazoena
I;

umems npedcmasienue o
YEHMPANbHOU NPeoeibHOl
meopeme;

umems npedcmasiienue o
8b100pOYHOM KOIPDuyuerme
Koppenayuu u TuHeuHou
peepeccuu;

umems npedcmasiienue o
CMAMUCMUYecKux unome3ax u
npogepke CMmamucmu4ecko
2unomeswvl, 0 CMAMUCIUKe
Kpumepusi u ee ypogne
3HAUUMOCMU,

umems npeocmasierue o Cesa3u
IMAUPUYECKUX U MEOPEeMUYECcKUX
pacnpeodeneHull,

umems npedcmasiienue o
KOOUposanuu, 080UYHOU 3aNUcl,
0BOUYHOM Oepese;

611a0emb OCHOBHbIMU NOHAMUAMU
meopuu 2pagos (epag, sepuiuna,
pebpo, cmenenb epuIUHbL, NYMb 6
epaghe) u ymemo npumMeHsIms ux
npu peweHuu 3a0ay,
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— HMETb NIPEACTABICHUE O
MaTEMaTHYECKOM OKUIAHUU U
JUCIIEPCUU CITyYalHBIX
BEJIMYNH;

— HMMETb NIPEICTABICHUE O
COBMECTHBIX paclpeieIICHUIX
CIIy4alHbIX BEJIMYMH;

— TIOHHMMAaTh CYTh 3aKOHa
OOJBIINX YUCEN U
BbIOOPOYHOI'O METO/A
U3MEPEHUS BEPOATHOCTEN;

— HMETb IIPEACTABICHUE O
HOPMaJIbHOM PACIIpEACICHUH U
IIpuMepax HOPMaJIbHO
pacnpenesIeHHbIX CIIy4aliHbIX
BEJINYUH;

— HMETb NIPEACTABICHUE O
KOPPEJSILUY CIIy4aiHbIX
BEJINYMH.

B nosceonesnoti sorcuznu u npu
usyueHuu opyaux npeomemos:

—  BBIYUCIIATH WU OICHUBATH
BEPOATHOCTH COOBITHH B
peanbHOU KU3HU;

— BBIOMPATH METOIBI
MOJXOJISAIETO MPEACTaBICHUS U
00pabOTKH JaHHBIX

umMemsv npeocmasieHue 0 0epesbsx u
yMemb NpUMeHAMb NPU peuleHuu
3a0ay;

611a0emsb NOHAMUEM CEA3HOCMb U
YMemb NPUMEHSAMb KOMNOHEHMbl
CBA3HOCMU NPU peuleHUuU 3a0ay;

YMemb 0Cyuwecmsisims nymu no
pebpam, 00x00vl pebep u epuium
epaga;

umems npeocmasierue 00 UIePosoM
U 2aMUILMOHOBOM NYMU, UMEMb
npedcmasieHue 0 mpyoHocmu
3a0a4u HAxX0HCOeHUs
2aMUTLINOHOBA NYMU,

—  81a0emb NOHAMUAMU KOHEUHbLE U
cuemHble MHOJCECMEd U yMenb
UX NPUMEHAMb NPU PeuleHUU
3a0auy,

—  yMemb NPUMEHSMb Memoo
Mamemamuyeckou UHOYKYUU,

—  yMemb NpUMeHsAmsb NPUHYUN
Jupuxne npu pewernuu 3a0au

Texcmoevie
3a0aqu

— Pemate pa3Hble 3a1aun
MTOBBIIIEHHOW TPYIHOCTH;

— aHaAJIU3HUpOBATh YCIOBUE
3ajJlauu, BEIOUPATh
ONTUMAJILHBIA METOJT PELICHUS
3aJla4M, paccMaTpuBas
pa3IyYHbIE METO/IBI;

— CTpPOMTb MOJEIb PELIECHUS
3aJ1a4M, IPOBOJUTH
JI0Ka3aTeJbHbIE PACCyKICHUS
IIPY PELICHNN 33]a4H;

— pemaTthb 3aJiauu, TpeOyromue
nepebopa BapuaHTOB, MPOBEPKH
yCIIOBHHA, BBIOOpa
ONTUMAJILHOTO PE3YJIbTaTa;

— aHaJM3HPOBATh U
MHTEPIPETUPOBATH
MOJIy4YEHHBIE PEIlIeHUs B
KOHTEKCTE YCJIOBHS 3a/1a4H,
BbIOHMpATh pelIeHMUs], HE
IIPOTUBOpPEYAILNE KOHTEKCTY;

— TEpPEBOAUTH IIPU PELICHUN
3a/1auu WH()OpPMAITHIO U3 OJTHOM

Hocmuoicenue pezynomamos pazoena
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(GhOopMBI 3amMCH B APYTYIO,
UCIIOb3Ys IIPU

HEOOXOIMMOCTH CXEMBI,
TabIUIIbI, rpaduKy,
JMarpamMMmbl.

B nosceonesnoti srcuznu u npu

u3yueHuu opy2ux npeomemos.

pelmiaTh NPpaKTUYCCKUC 3aJa9u U
3aJlavu U3 JpYyIrux npcamMmcToB

TI'eomempus

Brnaners reomerpuueckuMu
HOHATUSAMMU IIPU PELLICHUH
3a]a4 ¥ IPOBEACHUU
MaTeMaTHYECKUX
pacCyXIEHUI;
CaMOCTOSITENIbHO
(bopMynHUpOBaTh OIPEEeIICHUS
reoMEeTpPHUECKUX (HuUryp,
BBIJIBUT'aTh TUIIOTE3bI O HOBBIX
CBOMCTBAax M IPU3HAKaxX
reoMeTpHUEecKuX (Guryp u
000CHOBBIBATH UJTU
omnpoBepraTh UX, 0000IaTh WIH
KOHKPETU3UPOBATH PE3yIbTATHI
Ha HOBBIX KJlaccax guryp,
MIPOBOJIUTH B HECIIOKHBIX
cilyyasix Kjlaccu(uKanuio
¢buryp 1o pazau4HbIM
OCHOBaHMSM;

UCCIIEI0BaTh YePTEKH,
BKJItOUasi KoMOMHauu Quryp,
U3BJIEKaTh, UHTEPIPETUPOBATH
U TIpeoOpa3oBbIBaThH
UH(pOpMaLHIO,
IIPEJICTABICHHYIO HA YepTekKax;
pemiaTth 3a1a4un
re€OMETPUUECKOTO COJIEPKAHUS,
B TOM YHCJIC B CHTYaIlUsX,
KOTJ]a aJITOPUTM PELICHUs He
CJIeIyeT SIBHO U3 yCJIOBHS,
BBINOJIHATH HEOOXOMMBbIE 1151
pelieHus 3aaun
JIOTIOJTHUTEIIBHBIE TOCTPOCHHUS,
HCCJIEIOBATh BO3MOXHOCTh
NpUMEHEHUS TeopeM U (popmy
JUTSL peIlIeHus 3a/1a4;

yMeTb (pOpMyYIMPOBATH U
JIOKa3bIBaTh T€OMETPUYECKHE
YTBEPKICHHS,

BJIAJICTh MMOHIATUSIMHI
CTEpEOMETPHUH: TIpU3Ma,

Hmemwv npeocmasnenue 0o
AKCUOMAMUYECKOM Memooe,
61a0emob NOHAMUEM
2eomempuiecKue Mecma moyex 8
npocmpancmee u ymems
NpUMeHAmb ux OJisl peuleHus
3a0ay,

yMemsb npUMeHAmMb OJisl peuleHsl
3a0ay4 C80UCMEa NAOCKUX U
08V2DAHHBIX Y2108, MPEXSPAHHO20
yena, meopemuvl KOCUHYCO8 U
CUHYCO8 OJIs1 MPexepanHo20 yeua;
é1aoemsb NOHAMUEM
nepneHoOUKyIspHoe ceyeHue
NPUMbL U YMemb NPUMEHAMb €20
npu pewleHuu 3a0au,

umMemsb npedcmasiieHue o
080LICTNBEHHOCIU NPABUTLHBIX
MHO20CDAHHUKOB,

61a0emsb NOHAMUAMU
yeHmpanbHoe U NapaiieibHoe
NpoOeKmuposanue u NPUMeHsIms Ux
npu NOCMpOEeHUU ceveHutl
MHO202DAHHUKOB MeMOoOOM
npoexkyuil;

umemuv npedcmaegieHue o
passepmre MHO20CPAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCU MHO2COSPAHHUKA,
umMems npedCcmasiieHue o
KOHUYECKUX CeYEeHUSX,

umMemsb npedCcmasieHue o
Kacaowuxcs cgepax u
KOMOUHayuu mei 8pawjeHus u
yMemb NPUMEeHAMb UX npu
peueHuu 3a0a4;

NpUMeHsmb NPU peuleHuu 3a0ay
Gopmyny paccmosnus om mouxu
00 NJIOCKOCmI,

671a0emb PA3HbIMU CROCODAMU
3aA0aHUS NPAMOU YPAGHEHUAMU U
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napasulelenuIe], TMpaMuaa,
TETpa’ip;

UMETb MPEJCTaBICHUS 00
AKCHOMAaX CTEePEOMETPHHU U
CJICZICTBUSX U3 HUX U YMETh
HNPUMEHATh UX NIPU PEIICHUN
3ajay;

YMETh CTPOUTH CEUCHUS
MHOTOTPaHHHKOB C
UCTIOJIb30BAHUEM Pa3IMYHBIX
METOJIOB, B TOM YHCIIC U METOIA
CJIC/IOB;

UMETb MPEJCTABICHHUE O
CKPEIINBAIOIIUXCS MPSIMBIX B
MPOCTPAHCTBE U YMETh
HAaXOJHTh YTOJl U PACCTOSIHUE
MEXy HUMH;

NPUMEHSTH TEOPEMBI O
HapauIeIbHOCTH MPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE
IpY PEIICHUH 3a/1a4;

YMETh IPUMEHSATH
napajielbHOE TPOSKTHPOBAHNE
JUTsE U300pakeHust Guryp;
YMETb IPUMEHATH
NEePIEHANKYIIIPHOCTH IPSIMOi
¥ IJIOCKOCTH NIPU PEILICHUN
3ajay;

BJIAJICTh MMOHATUAMHI
OpPTOTOHAIBHOE
POEKTHPOBAHUE, HAKJIOHHBIE U
UX TIPOEKITNH, YMETh
IPUMEHSTHh TEOPEMY O TpeX
NepHeHINKYIApax Mpu
pEIIeHUH 33/1a4;

BJIAJICTh MMOHATUSIMHI
paccTosiHue Mex1y hurypamu B
IPOCTPaHCTBE, OOIIUI
NEPIEHAUKYIISP IBYX
CKPELMBAIOIIUXCS TPSIMBIX U
YMETb TPUMEHSTh UX MIPH
peLIeHUH 3a]a4;

BJIAJICTh MMOHIATUEM YTOJI MEXIY
NPSIMOH 1 TUTOCKOCTBIO i YMETh
INPUMEHSTH €0 NMPH peIeHUH
3ajay;

BJIAJICTh MTOHATUSIMHI
JIBYTPaHHBIN YTOJI, yroj MEeX1y
TUTOCKOCTSIMH,
HepIeHIUKYIISPHbIE II0CKOCTH
¥ YMETh MIPUMEHSTh UX TIPH
peLIeHUH 33]a4;

YyMemb NPUMEHsAMb NPU petieHuu
3a0au,

NpUMeHSAMb NPU peueHuu 3a0ay u
00Ka3amenbcmee meopem
BEKMOPHDIL MeMOO U Memoo
KOOpOuHam;

umMems npedcmasienue 0o
axkcuomax oovema, npuMeHams
Gdopmynvl 00vemos
NPAMOY20IbHO20
napanieienuneodq, npusmsl u
nupamuosl, mempa’aopa npu
peuteHuu 3a0ay;

NPUMEHAMb meopembl 00
OMHOUIEHUAX 00beMO8 NpU
peuteHuu 3a0a4;

NpUMEHSMb UHMeSPal OJisl
8bIUUCTIEHUS 00bEMO8 U
nosepxHocmet mei paujeHus,
8bIYUCTICHUS NAOWAOU
cghepuueckozo nosica u obvema
wWapoeozo cnos;

umems npedcmasienue o
OBUIICEHUSIX 8 NPOCMPAHCMEBE:
napanieibHom nepexoce,
CUMMEMPUU OMHOCUMETbHO
NIOCKOCMU, YeHMPATbHOU
cuMMempuu, no8opome
OMHOCUMENbHO NPAMOL,
BUHMOBOL CUMMEMPUL, YMenb
NPUMEHSAMb UX NPU peueHuu
3a0ay;

uMemvb npedcmasietue o
NI0WAOU OPMO2OHANLHOU
npoexyuu,

umemv npedcmasienue o
MpexepanHoM U MHO20CPAHHOM
yene u NPUMeHsImMy CEOLUCMea
NIIOCKUX Y2108 MHO20CPAHHO20
Vena npu peweHuu 3a0ay;
uMemb nPeocmasienus o
npeobpazosanuu noooous,
2oMomemuy u ymems NpUMeHsImb
UxX npu peuwlenuu 3a0a4;

yMemb peuwams 3a0ayu Ha
NIOCKOCMU MemoOamu
cmepeomempu;

yMemb npUMeHAms QOpMYiibl
00beM08 npu peuieHuU 3a0ay
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BIIAJICTh OHATUSAMU MIPU3Ma,
napajuieJienunel U IpuMeHsTh
CBOICTBA IapajuieenuIe1a
IIPU PEIICHUN 3a]1aY;

BJIQ/IETh MTOHITHEM
IIPSAIMOYTOJIBHBIN
napajuieJienunel u IpUuMeHsITh
€ro Mpu PELICHUH 3a/1a4;
BJIAJICTh OHATUSMU MTUpaMua,
BU/JIbI TUPAMHU/I, JIEMEHTHI
MPaBUJILHON MUPAMUIBI U
YMETb IPUMEHSTH UX IIPU
pEIlIEeHNN 3a/]a4;

UMETh MPEJCTABICHUE O
TeopeMe Diiepa, NpaBUIbHBIX
MHOTOTpaHHUKAX;

BJIa/IETh OHATHEM ILIOLIA/IN
MMOBEPXHOCTEH
MHOTOIPAaHHUKOB U YMETh
MPUMEHSITh €T0 MPH PEelIeHUN
3ajady;

BJIQ/IETh NOHSTUSIMHU TeNa
BpaileHus (UIMHAP, KOHYC,
map u cdepa), uX CeUeHUs u
YMETb IPUMEHSTH UX IIPU
pEIlIEeHNH 33/]a4;

BIIAJICTh TTOHATUSMU
KacaTelbHbIE IPSIMbIE U
IJIOCKOCTH U YMETh IPUMEHSITh
U3 [IPU pEIICHNH 3a]a4;

UMETh MPEJCTABICHUS O
BIMCAHHBIX U ONMHUCAHHBIX
chepax ¥ yMeTh MPUMEHSATh HX
MIpHU PELLIEHUH 3a/1a4;

BJIQ/IETh MOHITUSIMH 00BEM,
00beMbl MHOTOTPaHHUKOB, TEJ
BpalleHUs! U TPUMEHSTh UX MPU
pEIlIeHNH 3a/]aY;

UMETh MPEJCTABIEHUE O
pa3BepTKe WINHAPA U KOHYCa,
IUIOLIA/IM TOBEPXHOCTHU
LHUJTUHAPA U KOHYCA, YMETh
MIPUMEHSTH UX TIPU PEIICHUN
3a/1ay;

UMETH NPECTABIEHUE O
ionaau chepsl 1 yMETh
MIPUMEHSTD €r0 MPHU PEIICHUN
3ajady;

YMETb peliaTh 3a/1a4u Ha
KOMOHMHAIIMY MHOTOTPAaHHUKOB
U Tell BpallleHus;

UMETh MPEJCTABIEHUE O
10J00UH B TPOCTPAHCTBE U
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YMETb pelIaTh 3a/1a4u Ha
OTHOIICHHE 0OHEMOB H
MJI0MIaAe TOBEPXHOCTEN
mo100HBIX uryp.

B nosceomnesnoti scusznu u npu
uzyueHuy Opyeux npeomemos:

— COCTaBJIATH C MCIIOJIb30BAaHUEM
CBOMCTB F€OMETPUUECKUX
buryp maremaTHyecKue
MOJEIIU JIJIs peIeHHs 3a1a4
IPAaKTUYECKOI0 XapakTepa u
3a]1a4 U3 CMEXHBIX JUCLUIUIMH,
UCCIIEI0BaTh MIOJyYCHHbIE
MOJIETN U UHTEPIPETUPOBATH
pe3yibTar

Bexkmoput u
Koopounamol 6

- BJ'IaI[eTL MMOHATHUAMHA BCKTOPLI U
HUX KOOPAWHATHI,

Llocmudicenue pezynrbmamos pazoena
I;

IIPOBOAMTH JJOKA3aTEIbCTBO U
BBITIOJHATH OIIPOBEPIKEHMUE;

— IPUMEHITh OCHOBHBIE METO/IBI
pELLEeHUs MaTEMaTUYECKHUX
3ajad;

— Ha OCHOBE MAaTeMATHYECKUX
3aKOHOMEPHOCTEN B IIPUPOLE
XapaKTepU30BaTh KPacoTy U
COBEPILEHCTBO OKPYKAKOIIErO
MHUpa 1 IPOU3BEICHUN
UCKYCCTBa,

npocmpancmee — YMCTh BBIIOJHATE ONEpaiiu —  Haxooumuv 06vem
HaJl BEKTOpaMu; napannenenuneoa u mempasopa,
—  HUCIIONIb30BATh CKAISAPHOE 3a0aHHBIX KOOPOUHAMAMU CEOUX
[Ipou3BEICHNUE BEKTOPOB IIPpU 6EPULUH,
peILIeHUH 3a1a4; —  3a0a8amv NPAMYIO 8
— IPHUMCHATH YpaBHCHUC npocmpancmee,
IUIOCKOCTH, (hopMyy —  HaxoOumv paccmosiHue om mouku
PacCTOSHUS MEXKIY TOUKAMH, 00 nIOCKOCMU 6 cucmeme
ypaBHeHUe cepbl Ipu KOOpounam;
peILIeHUH 3a1a4; —  HAXoO0umv paccmosiHue mexncoy
— TMPHUMEHATH BEKTOPHI K METO] CKPeUUBAIOWUMUCS NPAMBIMU,
KOOPJIMHAT B IPOCTPAHCTBE MPHU 3a0aHHbIMU 8 cucmeme
pelIeHUH 3a/1a4 KOopounam
Hemopus — HWwmets npencraBnenue o Hocmuoicenue peszynomamos pazoena
Mamemamuku BKJIAJIE BBIJAOIINXCS I
MaTEMaTHKOB B Pa3BUTHE
HaYKU;
— TIOHMMAaTh POJIb MATEMAaTHUKH B
pasButnu Poccun
Memoowt — MHcnonb3oBaTh OCHOBHBIE Hocmuoicenue pezyromamos pazoena
Mamemamuxu METOIbI JOKa3aTebCTRA, I;

NPUMEHAMb MamemMamudecKkue
3HAHUS K UCCTe008AHUIO
OKpYJHcaoueco Mmupa
(Mooenuposarue usuiecKux
npoyeccos, 3a0ayu IKOHOMUKU)
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— IPUMEHATH IPOCTEHIIINE
IIPOrpaMMHBIE CPEICTBA U
IEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CHCTEMBI
IIPYU PELICHUN MAaTEMaTUYECKHUX
3ajad;

—  TOJb30BAThCS NPUKIATHBIMU
IIPOrpaMMaMH U IporpaMMaMu
CHUMBOJIbHBIX BBIUYMCIICHUH VI
HCCIICIOBAaHUS MATEMATUYECKUX
00BEKTOB

2. Conepxxanmne yueOHOro npeamera «MaremaTuka
3a Kypc cpe/iHero oomero od0pa3oBaHusi

Bba3oBblii ypoBeHb
Moayab: Anredpa n Ha4ajla MATEMAaTHYECKOI0 aHAJIU3a
10 ki1acc

IToBTOpenue. Pemenne 3a1a4d ¢ UCIIOJIB30BAHUEM CBOMCTB YUCEN U CUCTEM CUUCIICHUS,
JIEITMMOCTH, TOJIEW U YacTel, MPOLEHTOB, MOJlyJIel uncen. Pemienne 3a1a4 ¢ UCIOIb30BaHUEM
CBOWCTB CTEIEHEH ¥ KOPHEH, MHOTOWICHOB, MPEOOPa30BaHUII MHOTOWICHOB U JPOOHO-
paluMoOHaNbHBIX BBIpAKEHUU. PellieHne 3a1a4 ¢ MCnosib30BaHUEM I'palyCHOM Mepsbl yriia. Moayib
YKCclia ¥ ero cBOMCTBA. PelleHune 3aa4 Ha IBUJKEHUE U COBMECTHYIO paboTy, CMECH U CILIaBbl €
MOMOIIIbIO JIMHEHHBIX, KBAJPATHBIX U IPOOHO-PAIIMOHATIFHBIX YPaBHEHHM U UX cucteM. Pemenue
3a71a4 C MOMOIIBIO YHUCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJJHOM MTEPEMEHHOM, C
MPUMEHEHHEM U300paKeHHsI YUCIOBBIX TPOMEXKYTKOB. Pelienre 3a1ad ¢ MCOIb30BaHUEM
YUCIOBBIX (YHKIMMA 1 UX TpaduxoB. Mcnonb3oBanue CBONCTB U TpadIKOB JTMHEHHBIX U

KBaJIpAaTHUHBIX (QYHKIUI, 0OpaTHOI MPOMOPLUHUOHATEHOCTH U QYHKIIUU Y = x/; . I'padnueckoe
pelIeHNE YpaBHEHU U HEPABEHCTB. Vcronp30BaHue onepanuili HaJy MHOXKECTBaMU U
BBICKa3bIBaHUSAMH. VICIIOIB30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOM NIEPEMEHHOM,
YHCIIOBBIX IPOMEXKYTKOB, X 00BEAMHEHNH U nepeceueHuil. [[puMenenue npu pemeHnu 3aaaqy
CBOWCTB apu(METUYECKON 1 T€OMETPUUECKOI MPOrpeccun, CyMMHPOBAaHUs OECKOHEUHON
CXOJAIIEHCA TEOMETPUUECKON ITPOTPECCUMN.

MHosxecTBa (UMCIOBbIE, TEOMETPUUECKHX (UTYp). XapaKTEepUCTUUECKOE CBOMCTBO, 2JIEMEHT
MHOX€ECTBA, IIyCTOE, KOHEUHOEe, OeCKOHEUHOe MHOKeCTBO. CIIOCOObI 3a/1aHIsI MHOXKECTB
[TonmuoOkecTBO. OTHOIIEHUS TPUHA]IIEKHOCTH, BKIIIOUEHUS, paBeHcTBa. Onepauu Hajl
MHOxecTBaMu. Kpyru Ditnepa. Koneunsle 1 6ecKOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

I/ICTI/IHHBIG 1 JIOKHBIC BBICKA3bIBAHMUS, onepauI/m HaJd BBICKA3bIBAHUAMUN. AJl2€6pa
svickazviganuti. CBs3b BBICKa3bIBAHUN C MHOXKECTBaMH. KBaHTOPBI CYIIIECTBOBAHHUSI U
BCEOOIIHOCTH.

3aKoHbI TOTHKU. OCHOBHbIE 02u1ecKue npasuja. Pemenne morndeckux 3aga4 C
HCIIOJIb30BAHHUEM KPYT'OB 3ﬁﬂepa, OCHOBHbLX JIOCUYECKUX npae6uJl.

Ymo3zaximoueHns. O60CHOBaHMS U JJ0KA3aTENIbCTBO B MaTeMaTHke. Teopembl. Buibl
MaTeMaTUYECKUX YTBEPKIEHUH. Budvl ookazamenvcme. Mamemamuyeckas uHOYKYus..
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Ymeeporcoenus: obpamnoe dannomy, npomueonoIodHcHoe, 06pamHoe nPOMUEONOLOHCHOMY
Ooannomy. IIpu3HaK U CBOMCTBO, HEOOXOJUMBIE U IOCTATOUHBIE YCIOBHUS.

Ocnoenas meopema apupmemuxu. Ocmamru u cpaguenus. Ancopumm Eexiuoa. Kumaiickas
meopema 06 ocmamxax. Manas meopema @epma. Q-uunvie cucmemvl cuucienus. Cynkyus
Duinepa, uucio u cymma oenumeriel HamypaibHO20 YUCid.

Panuannas mepa yria, TpUTOHOMETpUYECKast OKPYKHOCTb. TpuUroHoMeTpuieckue GyHKIUU
ymcel U yrioB. opMyibl IpUBeIeHUS, CII0KEHUS TPUTOHOMETPUYECKUX (PYHKUIUN, HOPMYIIBI
JIBOITHOT'O M TIOJIOBUHHOT'O apryMmeHTa. [IpeoOpa3zoBanue cyMMbl, pa3HOCTH B IPOU3BEICHUE
TPUTOHOMETPHUECKUX (YHKIIHH, 1 HA00OPOT.

Tpuronomerpruueckue ypaBHeHus. OTHOPOAHbBIE TPUTOHOMETPUYECKHUE YpaBHEHU. Penienue
IIPOCTEUIINX TPUTOHOMETPUUYECKUX HEepaBeHCTB. [IpocTeiiime cucTeMbl TPUTOHOMETPUYECKUX
YpaBHEHUH.

Crenens ¢ 1eMCTBUTENIBHBIM MTOKA3aTENIEM, CBOWCTBA cTeneHu. [IpocTeiiime nokazarenbHbIe
ypaBHEHHs 1 HepaBeHCTBa. [lokazarenbHas GyHKIUS U ee CBOHCTBA U rpaduk. Yucio € .

Jlorapudwm, cBoiicTa morapudma. JlecsaTHUHBIN U HATypaJIbHBIH Torapudm. [Ipeodpa3oBanue
JOrapu(pMHUUECKUX BbIpakeHuil. JlorapumMuyeckre ypaBHCHHUS U HEPABCHCTBA.
Jlorapudmmueckasi pyHKIUS 1 €€ CBOHCTBA U TpaduK.

Crenennas ¢yHKIUS U ee CBOMcTBa U rpaduk. ppannoHalbHbIe ypaBHEHHUS.

Meton uHTEpBAJIOB JUIsl pellieHHsI HepaBeHCTB. [ paduueckue MeTo bl pellieHUs ypaBHEHUN U
HEpaBeHCTB. PellieHne ypaBHEHU U HEPABEHCTB, COAECPKALIUX IIEPEMEHHYIO I10]] 3HAKOM
MOJZYJIS.

Cucremsbl IIOKa3aTCJIbHBIX, J'IOl"apI/I(i)MI/I‘IeCKI/IX " UppaliOHAJIbHBIX ypaBHeHHﬁ. Cucremsl
IIOKa3aTCIbHBIX, JIOFapI/ICbMI/ILIeCKI/IX " UppalOHAJIbHBIX HCPABCHCTB.

B3anmHuo oOpatnbie ¢pyHkumu. I'padukn B3auMHO 0OpaTHBIX QYHKIUIA.

Mopyas: TEOMETPUSA
10 xknace

[ToBTOopenue. Pemenue 3a1au ¢ UCMOIB30BaHUEM CBOWCTB (UTyp Ha IIOCKOCTH. Pemenue 3agau
Ha JI0Ka3aTeJIbCTBO U MOCTPOECHUE KOHTPIpUMEPOB. [IpuMeHeHe NpocTeNIMNX JTOrHUeCKUX
npaBwil. Pemienne 3a1ad ¢ UCIOJIB30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOILIIECHUH B
HPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYroJbHUKAMU. Perienue 3anau
C MCIOJIb30BaHNEM (haKTOB, CBSI3aHHBIX C OKPYKHOCTSAMHU. Perienue 3a1a4 Ha U3MEpeHHst Ha
IJIOCKOCTH, BBIYMCIICHUS IIMH U IJIoWaAen. Pewenue 3a0ay ¢ noMoubio 6eKmopos u
KOOpOUHam.

Harnsnnas crepeomerpust. [Ipusma, napanienenunes, nupaMuaa, TETpadap.

OCHOBHBIC ITOHITHUS TCOMCTPHUHU B TPOCTPAHCTBC. AxcuoMsl CTCPCOMCETPHUH U CIICACTBUA U3 HUX.
Tonamue 06 axcuomamuyeckom memooe.

Teopema Menenas ons mempasopa. lloctpoeHne ceueHuit MHOTOTPAaHHUKOB METOJIOM CJIE/IOB.
[enTpanbHoe npoekTupoBanue. [loctpoeHne ceueHnii MHOTOrpaHHUKOB METOIOM MTPOEKIIUH.

CkpenuBaroiyecs npsMble B IPOCTPAHCTBE. YTOJI MEXKAY HUMU. Memoosl HaxodcoeHus
PACCMOANHUL MeHCOY CKPEUUBAIOUWUMUCS NPAMBIMU.

TeopeMsbl 0 MapauIeNbHOCTH NPSMBIX U IJIOCKOCTEH B mpocTpaHcTse. [lapannensHoe
MPOEKTUPOBaHUE U N300paxkeHue Guryp. I eomempuueckue mecma moyex 8 NPOCMPAHcmae.
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[lepnenauKyISIPHOCTD MPSMOM U TUIOCKOCTU. OpTOroHANIBHOE MpoeKTUpoBaHue. HakinonHbie
npoekuuu. Teopema o Tpex neprneHInKyaspax.

Buowvt mempasopos. Opmoyenmpuueckutl mempasop, KapKacHvlii mempas’op, pa6HOCPAHHbBI
mempa’op. Ilpsmoyzonvuviti mempas0p. Meouarnvl u bumeouarvt mempas’opa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Paccrosnust mexay ¢urypamu B npoctpancTse. OOIIMiA epHIeHIUKYISIp ABYX
CKPELIUBAIOIINXCS MPAMBIX.

Yriel B ipocTpancTBe. [lepnenaukynsapHbie MI0CKOCTH. [1101adb opmo2oHanibHOoll npoeKyuu.
Ilepnenouxynaprnoe ceuenue npuzmvl. Tpexepannwviii u MHo2ocpannwlil yeoa. Ceolicmea niocKux
yenog8 MHozocpannozo yaena. Ceoticmea niocKux u 08y2panHblX y2llo8 mpexespanHo2o yaid.
Teopembl KOCUMHYCO8 U CUHYCOG OJI5l MPEXSPAHHO20 Y2d.

Bunbl MHOrorpanHukoB. Pazeepmku muocoepannuxa. Kpamuativuue nymu na nosepxnocmu
MHO202PAHHUKA.

Teopema Jiinepa. ITpaBuiabHbIE MHOTOTPAHHUKHU. /[80UiICMBEHHOCMb NPABUTILHBLX
MHO202PAHHUKOB.

[Tpusma. [Tapannenenunen. Coiicta napauienenuneaa. [IpsmMoyroyibHbli napauienenumnes,.
HaxnonHsle TpU3MBIL.

[Tupamuna. Buasl nupamuy. Di1eMeHThI TpaBWIbHON nupaMusl. [TupaMuast ¢
PaBHOHAKJIIOHEHHBIMU PeOpaMu U IpaHsIMH, UX OCHOBHbBIE CBOICTBA.

[Tnomany noBepxHOCTE MHOTOTPAHHUKOB.
YcedenHas nupamMuia.

BexTops! u koopauHatsl. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO. YTOI MEXKIY
BeKTOpaMu. CKaJIIpHOE TPOU3BEACHNUE.

BeposiTHOCTH M CTATHCTHKA, JTOTHKA, TeOpHs rpagoB 1 KOMOMHATOPHKA

[ToBTOpenue. Mcnonb30Banne TabIUI] U Juarpamm Jjsl IpeCcTaBlIeHus JaHHbIX. Pemenue 3amnay
Ha MPHUMEHEHUE ONUCATENbHbBIX XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX, HAUOOIIBIIETO U
HaVMEHBIIIET0 3HAaYCHUs, pa3Maxa, JUCIIEPCUU U CTaHAAPTHOIO OTKIOHEHM. Brruncinenue
4acTOT U BEPOSITHOCTEHN COOBITUH. BrIunciienrne BeposSTHOCTEN B OMBITaX ¢ PAaBHOBO3MOXKHBIMU
3JIEMEHTAapHBIMH HCX0AaMu. Mcnonb30BaHNEe KOMOMHATOPUKU. BrruricieHre BeposiTHOCTE!
HEe3aBUCHUMBIX cOObITHI. Mcrionp30Banne GOpMyIibl CI0KEHHUS BEPOSTHOCTEH, THarpaMM
Olinepa, aepeBa BeposTHocTel, hopMyisl bepHyu.

Beposamnocmnoe npocmpancmeo. Axkcuomvl meopuu 6eposimHocmel.

VYcnoBHas BeposaTHOCTb. [IpaBrito yMHOXkeHUs BepossTHOCTEN. DopMysia MOIHON BEPOSITHOCTH.
®opmyna barieca.

I[I/ICerTHLIC cnyqaﬁHLIe BCJIIMYHUHBI U paClIpCICIICHUSA. CoBMECTHEIE pacnpeaciiCHu.
PacnpejleneHHe CYMMBI U ITPOU3BCACHUA HC3aBHUCUMBbIX CJ'Iy‘I&fIHBIX BeIWYMH. MaTeMaTHIecKoe
OKHNJaHUC U JUCIICPCHUA CJ'Iy‘-IElfIHOfI BEIMYMHBEL. MaTeMaTH4eCKoe OKHUJJaHHUC U NUCIICPCUA
CYMMBGI cnyqaﬁme BCJIMYHH.

bunoMuanbpHOE pacrpeeseHie U ero CBOMCTBA. [ unepeeomempuieckoe pacnpeoeieHue u e2o
ceolicmaa.
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HenpepeiBHble ciydalinble BeTu4uHBbL. [I10THOCTE BeposATHOCTH. DYHKIIMA paclpeaeIcHUs.
PaBHOMEpHOE pacnpeneneHue.

Temarnueckoe uiaHupoBaHue 1o Mmarematuke B 10 kiacce.

Tematuueckoe mIaHUpoBaHUE MO MaTemMatuke s 10 Kimacca cocTaBIeHo ¢
ydeToM paboueil mporpaMMbl BoCIUTaHus. BocnuTaTenbHbINA MOTEHITHAT TAHHOTO
y4eOHOro mpeaMeTa 00ecieunBaeT peaau3aluio CIeIYIOMUX EIEBbIX
TIPUOPUTETOB BOCTIUTAHUS O0YJAFOIITMXCS:

1. Pa3BuTHE IIEHHOCTHOI'O OTHOIIEHHUS K TPYJIOBOMY OIIBITY, OMBITY y4acTHS B
IIPOU3BOACTBEHHOU MPAKTHUKE.

2. Pa3BuTHE IEHHOCTHOTO OTHOIICHUS K OTBITY CAMOCTOSTEILHOTO
NPUOOPETEHUS] HOBBIX 3HAHUM, MPOBEICHUS HAYYHBIX UCCIIECIOBAHUM, OTIBITY
IIPOEKTHOM JAEATEIBbHOCTH.

3. Pa3BuTHE IEHHOCTHOTO OTHOIICHUS K OTBITY CAMOTIO3HAHUS U
CaMOAaHaIn3a, ONbITY COLMATIBHO MPUEMIIEMOTO CAMOBBIPAXKEHUS U
CaMOpEAIN3ALUH.
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TemaTuueckoe IUIaHUPOBAHUEC C YKa3aHHUEM KOJIMYECTBA YaCOB, OTBOJAUMBIX HaA OCBOCHHUC

Ka)XXJIOM TEMBI.

No Coneprxkanne yueOHOro Marepurasa (Ha3BaHHE TEMBbI) KonuuecTBo uacoB
1 [ToBTOpEHHE. 5
2 CreneHs ¢ 1eNCTBUTENBHBIM I10KA3aTEIEM. 18
3 | Benenwue B crepeomerputo. [lapamienbHOCTh IPSIMBIX H 20
IIJIOCKOCTEM.
4 CreneHp 1 KOpHHU. 18
) IlepneHauKyISIPHOCTD MPSAMBIX U ITIOCKOCTEM. 21
6 [Toxa3zarenpHas HyHKIHS. 14
7 MHororpaHHuK. 13
8 Jlorapugmuueckas QyHKIUS. 19
9 MHoxecTBa. 8
10 BekTopsr B mpocTpaHCTBE. 6
11 Tpuronomerpudeckue GOpMyIIbl. 20
12 Tpuronomerpuyeckue ypaBHEHHUS. 18
13 DNEeMEeHTHI TEOPUH BEPOSITHOCTH U CTATUCTHKH. 8
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14

[ToBTOpEHME Kypca MaTeMaTUKH.
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TemaTHyeckoe NVIAHUPOBAHUE
€ YKa3aHHEM KOJIHYeCTBA YaCOB, OTBOAUMBIX HA OCBOCHHE KAXK10#l TeMbl

Ne n/n Temul ypoka Cooepicanue Konuuecmeo uacoes Jlama nposedenus
Ilo nnany Daxkmuuecku
IHoBTOpenue (S yacoB)
1 [ToBTOpenue. Pemenne 3aaa4 ¢ UCMOJIB30BAHUEM CBOWCTB YHCET U 1 3.09 3.09
CHCTEM CUMCIIEHUS, IETUMOCTH, JIOJEN U YaCTEH, MPOLUEHTOB, MOIYJIEN
yrices. MoJTysIb 4mclia M €ro CBOMCTBA.
2 Pemrenue 3a1a4 ¢ MCIOIb30BaHUEM CBOWCTB CTEIICHEW U KOPHEH, 1 6.09 6.09
MHOT'OYJICHOB, ITPE0Opa30BaHN MHOTOYICHOB U APOOHO-
PaAIMOHATILHBIX BRIPAKCHU.
3 Penrenne 3a/1a4 ¢ MCIOIb30BAHUEM TPAIyCHOM MepHI yriia. Perienne 1 6.09 6.09
3a/1a4 Ha JBUKEHHE U COBMECTHYIO paOOTy, CMECH U CIUIaBBI C
MTOMOIIBIO JIMHEWHBIX, KBAJIPATHBIX U IPOOHO-PAITMOHATIEHBIX
YPaBHEHUU U X CUCTEM.
4 Pemienne 3a1a4u ¢ TOMOIIBIO YHCITOBBIX HEPABEHCTB U CUCTEM 1 7.09
HEPABEHCTB C OJTHOM MEePEMEHHOM, C MPUMEHEHHEM U300paKeHUS
YHUCIIOBBIX IPOMEKYTKOB. Perrenne 3a1ad ¢ MCIOIb30BaHUEM YHCIIOBBIX
GyHKLIUH 1 UX rpaduKOB.
5 Bxoanasi KOHTpoJIbHAsA padoTa. 1 7.09
CreneHs ¢ 1eliCTBUTENbHBIM NMOKa3aTeseM (18 u)
6-9 CrerneHs ¢ IlousiTe o cTENEHU C AEHCTBUTEILHBIM 4 8.09
JIEHCTBUTEIILHBIM nokazareyieM. CBOWMCTBa CTEIIEHU C 10.09
IoKa3aTejieM JIEACTBUTEIBLHBIM IOKA3aTEIEM. 13.09
[IpuMeHeHne IpU pELIeHNH 33124 CBOMCTB 13.09
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10-11 Crenens ¢ apu(METHUECKON U T€OMETPUIECKOI 2 14.09
JIEHCTBUTEIIbHBIM MIPOTPECCUU, CYMMHPOBaHHS OECKOHEUHOM 14.09
MOKA3aTeJIEM. CXOJSIIIENCA T€OMETPUYECKON TPOrPECCHH.
beckone4yHo
yObIBaromas
reoMeTpuIecKas
nporpeccust

12-15 Crenens ¢ 4 15.09
JEHCTBUTEIIbHBIM 17.09
IOKa3aTeJieM, CBOMCTBA 20.09
CTCTICHH. 20.09

16-17 Crenens ¢ 2 21.09
JEHCTBUTEIbHBIM 21.09
rokasareseM, CBOMCTBa
CTETICHH.

18-20 Crenens ¢ 3 22.09
NENCTBUTEILHBIM 24.09
MOKa3aTelieM, CBOMCTBA 27.09
CTETICHH.

21 Ypok 0000IIeHNS U CHCTeMAaTU3alUN 3HAHUH 1 27.09

22 Koumponvnasn paboma Nel no meme «Cmenens ¢ oeiicmeumenvuvim | 1 28.09
noKazamenem»

23 AHanuz KoHmpoabHoUu pabomol 1 28.09

Beenenne B crepeomerpuio. IlapaniesbHocTh NPAMBIX M IJI0cKOCTel. (20 yacoB)

24 Harnspnas crepeomerpus. [Ipu3ma, napanienenurnen, mupaMuia, 1 29.09

TETpa’Ip.
OCHOBHBIE TIOHSITHS] TEOMETPUH B IPOCTPAHCTBE.
25 AKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX. [lonamue 06 1 1.10

AKCUOMAMUYECKOM MemOooe.
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26-27 Teopemsl 0 napajiIeIbHOCTH MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE. 4.10
4.10
28 [TapannensHoOe MPOSKTUPOBAHUE U U300paKEHUE PUTY. 5.10
T'eomempuyeckue mecma moyex ¢ npoOCmMpaHcmae.
29-30 CkpenruBaronecs npsMbie B IPOCTPAHCTBE. YTOI MEXKIY HUMHU. 5.10
6.10
31 Memoowvl naxodscoenusi paccmosHUL MeHcOy CKpewuU8arWUMUcs 8.10
NPAMbIMU.
32 OO0t neprneHuKyIsp IBYX CKPEIIMBAIOIINXCS IPSIMBbIX. 11.10
33-34 VYTIIbI B IPOCTPAHCTBE. 11.10
12.10
35 KonTposbnas padora Ne2 no teme «B3anmHoe pacnosio:kenue 12.10
NPSIMBIX B IPOCTPAHCTBE)»
36-38 Teopemsl 0 mapajIeIbBHOCTH MIJIOCKOCTEN B IIPOCTPAHCTBE. 13.10
15.10
18.10
39 Terparap. Teopema Menenas s rerpadapa. Jocmpausanue 18.10
mempas’aopa 00 napaieirenuneod.
40 [Tapannenenunen. ColicTBa mapasuienenumnena. [IpsaMoyroabHbIi 19.10
napaesenunes.
41 [locTpoenue ceueHnii MHOTOIrpaHHUKOB METOJOM cielloB. [locTpoenune 19.10
CEYEHU MHOTOTPAaHHUKOB METOJIOM MPOEKIINH.
42 O6o6mmaromuit ypok «IlapamiensHOCTh MPSMBIX U TIOCKOCTEH» 20.10
43 KonTpoubnas padora Ne3 no teme «IlapaieJlbHOCTD IIIOCKOCTEH. 22.10

Terpasdap u napajuiesienuien
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Crenenu u kopuu (18 yacos)

44-45 Crenennas ¢pyHKuus, €€ CBOWCTBA U TpaduK 2 25.10
25.10
46 Crenennas ¢GyHKIMS U ee cBoMcTBa U rpaduk. [IpeoOpazoBanms 1 26.10
rpadukoB QPYHKIIHIA: CIBUT, YMHOKCHHE HA YHCIIO, OTPAKCHHE
OTHOCHUTEJIbHO KOOPAMHATHBIX OCEH.
47-48 B3anmHuo obpatHbie B3anmnuo obparubie ¢pynkimun. Croxnas 2 26.10
byukun. ['paduku bynkus. J[po6Ho-nuHeliHas QyHKIUS. 27.10
B3aUMHO OOpaTHBIX I'PA®UKU JIPOBHO- JIMHEUHBIX
GyHKLIU. ®YHKIUI. BEPTUKAJILHBIE U
I'OPU30OHTAJIBHBIE ACUMIITOTHI
I'PA®UKOB
49-52 PaBHOCUIIbHBIC YpaBHEHHS U HEPaBEHCTBA 4 29.10
8.11
8.11
9.11
53 WppanuonansHele ypaBHeHus. ['paduyeckrie MeToab! pereHus 1 9.11
YpaBHEHUM.
94-55 HppannonaibHble ypaBHEHHUS. 2 10.11
12.11
56-57 WppanmonaneHble HepaBeHCTBA. [ paduyeckre MeToAbI pereHus 2 15.11
HEpPABEHCTB. 15.11
58-59 Ypok 0000IIeHNS U CHCTeMAaTU3aliN 3HAHUH 2 16.11
16.11
60 Konumponvnas paboma Ned no meme «Cmenennan oynkuyusn 1 17.11
61 Ananuz koHmponvHol pabomsi 1 19.11

ITepneHAMKYIAPHOCTH NPSAMBIX H II0CKOCTel (21 1ac)
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62-64 [lepnieHIUKyYISIPHOCTD 3 22.11
MPSIMOM M TNIOCKOCTH. 22.11
23.11
65 Paccrosinus mexay ¢urypamu B npoctpanctse. [Ipoeknus purypet Ha | 1 23.11
TUIOCKOCTb.
66 OpToroHanpHOE MPOEKTUpPOBaHUE. HakIOHHBIE U TPOCKITUH. 1 24.11
67 CamocrositesibHas padora no teme «IlepnenankyJIsspHOCTD 1 26.11
NPAMBIX, IPAMO¥i U IJIOCKOCTHY
68-69 Teopema o TpEX nMepneHAUKYISIpax. 2 29.11
29.11
70 VYTIBl B IPOCTPAHCTBE. 1 30.11
71 Pemenue 3aga4 Ha IPUMEHEHUE TEOPEMBI O TPEX NMEPICHIUKYIISIpax 1 30.11
12 Pemenue 3a1ay Ha HaXOXKACHUE yTIIa MEXAY MPSIMOH U IIOCKOCTHIO. 1 1.12
73 CamocrosiTesbHast pabora o Teme «Teopema o Tpéx 1 3.12
nepneHIuKyJIsApPax»
74 JIByrpaHHbIi yrod. 1 6.12
75-76 [TeprieHauKYyIApHBIE IIOCKOCTH. 2 6.12
7.12
77 [IpssMOyTOIBHBIN MapasuIeIeuIIe 1 7.12
78 Tpexepannwiti u MHO2O2panHwll yeoi. Teopemvl KOCUHYCO8 U CUHYCO8 1 8.12
0J11 MPexepanHo2o yaid.
79-80 Cesoticmesa niockux yenos mmoz2ozpanno2o yena. Ceolcmea niocKux u 2 10.12
08Y2DAHHBIX Y2108 MPEXSPAHHO20 V2la. 13.12
81 KontpoabsHasi padora NeS no teme «IlepneHauKyJasipHoCcTh NPAMBIX | 1 13.12
U ILJIOCKOCTEN»
82 AHam3 KOHTPOJIBLHOH paboTHI. 1 14.12
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IToxa3arenbHas ¢pynkuus. (14 yacos)

83-84 [TokazaTenpHas GyHKIHS, €€ CBOMCTBA U IpaduK. 2 14.12
15.12
85 [Ipocreiimue moka3aTenbHbIC YPaBHEHUS. 1 17.12
86-87 [Toka3zaTenbpHBIC YpaBHEHUS. 2 20.12
20.12
88 [Ipocreiimme moka3areabHbIC HEPABEHCTRA. 1 21.12
89 [TokasarenpHbIC HEPaBEHCTBA. METO ] HHTEPBAIOB IS PEIICHUS 1 21.12
HEPABEHCTB.
90-92 CucTeMsbl oKa3aTeNbHBIX YPaBHEHHH U HEPABEHCTB 3 22.12
24.12
27.12
93 Pemenne ypaBHeHUI U HEPABEHCTB, COJEPKAIINX MEPEMEHHYIO O] 1 27.12
3HAKOM MOMYJIS.
94 VYpok 000011eHUS ¥ CUCTeMaTH3alMK 3HAaHU 1 28.12
95 Konmponvnaa pavoma Neb no meme «llokazamenvnas gpynkyua» 1 28.12
96 Ananuz KoHmponbHoU pabomai. 1 29.12
Muororpannuku (13 yacoB)
97 Buasl MHOTOTrpaHHUKOB. Paseepmiu mHoeoepannuka. Kpamuatiwue 1 10.01
nymu Ha NOBEPXHOCTU MHO20CPAHHUKA.
98 Teopema Diinepa. 1 10.01
99 [Ipusma. Haknonnsie pu3Mebl. [lepnenouxyispHoe ceyenue npusmbi. 1 11.01
100-101 [Inomanb MNOBEPXHOCTH MPSIMON ITPU3MBIL. 2 11.01
12.01
102 Teopema [Iudaropa B mpocTpaHcTBe. 1 14.01
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103 [Mupamuna. Buasl nupamu. D1eMeHThI IPaBUIbHON TUPAMHUIBL. 1 17.01
104 [Mupamuna. Buasl nupamui. 1eMeHThI IPaBUIbHON TUPAMHUIBL. 1 17.01
[Tnomanb MOBEPXHOCTU TUPAMHIBI.
105 [MupaMuap! ¢ paBHOHAKIIOHEHHBIMU peOpaMy U TPaHSIMHU, UX OCHOBHbIE | 1 18.01
CBOMCTBA
106 VYceuenHas nupamua . 1 18.01
107 [IpaBusibHBIE MHOTOTPAHHUKU. /[680UCHEEHHOCHb NPABULILHBIX 1 19.01
MHO202PAHHUKOS.
108 Buowvl mempasopos. Opmoyenmpuueckuti mempasop, KapKacHbulll 1 21.01
mempa’op, pasHocpantvlil mempal’op. [Ipsamoyeonvusiii mempa’op.
Meouanvt u bumeouanvl mempa’opa.
109 KonTpoabHas padora Ne7 no Teme « MHOTOrpaHHUKHY 1 24.01
Jlorapudmuueckas ¢pynkuus (19 yacon)
110 Jlorapudm uncna. 1 24.01
111-112 CgoiicTBa orapu@mos. 2 25.01
25.01
113 Hecstuunsiii norapudm. Yucno e. HarypanbHblii 1orapudm. 1 26.01
114-115 [Ipeobpa3oBanue norapupMUUECKUX BhIPAKEHUH. 2 28.01
31.01
116-117 Jlorapudmuueckas pyHKMsA, €€ CBONCTBA U rpaduK. 2 31.01
1.02
118 Jlorapudmuueckrue ypaBHEHUS. 1 1.02
119 Jlorapudmuueckue ypaBHeHus. I'paduueckuii MeTos pemeHus 1 2.02

YpaBHEHUM.
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120 Cucremsl Torapu(pMUIECKUX YpaBHEHUIA. 4.02
121 Jlorapugmuueckue HepaBeHCTBA. MeTo1 MHTEPBAJIOB MPH PEILICHUH 7.02
HEPABEHCTB.
122-123 Jlorapugmuueckue HepaBeHCTBA. 7.02
8.02
124 Jlorapugmuueckue HepaBeHCTBa. I paguueckuii MeTo]| permeHus 8.02
HEPABEHCTB.
125 CucreMsl TorapuMUUECKUX HEPABEHCTB. 9.02
126 Pemenue ypaBHeHUI U HEPABEHCTB, COJEPKAIINX EPEMEHHYIO 10T 11.02
3HAKOM MOJIYJISL.
127 Konmponvnaa paboma no Ne8 no meme «/lozapugpmuueckasn 14.02
dyukyuny
128 AHnanuz koHmpoavHou pabomoi 14.02
MmuozkecTBa (8 yacoB)
129 MHoxecTBa (UMCIIOBbIE, FEOMETPUUECKUX QUTYD). 15.02
XapakTepucTu4eckoe CBOMCTBO, 2IEMEHT MHOXECTBA, MYCTOE,
KOHeYHOoe, OeckoHeuHOoe MHOKecTBO. CIOCOObI 3a1aHHsT MHOKECTB.
[ToxmHOX€ECTBO.
MHoxecTBa (YUCIOBBIE, TEOMETPUUECKUX PUTYD).
XapakTepucTu4eckoe CBOMCTBO, AIEMEHT MHOXKECTBA, MYCTOE,
KOHeYHOoe, OeckoHeuHOe MHOKecTBO. CIOCOObI 3a1aHNsT MHOYKECTB
[ToxmHOX€ECTBO.
130 OTHOWIEHUS TPUHATIEAKHOCTH, BKIIOUEHUS, paBeHCTBA. Onepaiuu Haj 15.02
MHOkecTBaMu. Kpyru Ditnepa. Koneunsie u 0eCKOHEUHBIC, CYETHBIE U
HECUETHBhIE MHOXKECTBA.
131 HctunaHbBIC 1 TOKHBIE BRICKA3bIBAHMS, OTIEPAIlMN HAJ] BHICKA3bIBAHUSMHU. 16.02

Aneebpa evickasvieanui. CBA3b BBICKa3bIBAHUI C MHOXKECTBAMHU.
KBanTOpBI CyliecTBOBaHMS 1 BCEOOIIHOCTH.
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132 3aKoHbl TOTUKU. OCHOBHbIE N02UudecKue npasuia. Perenue Joru4eckux 18.02
3aj1a4 C UCIOJIb30BAHUEM KPYTOB DHIIEpa, OCHOBHBIX 102UHECKUX
npasiu.
133 Ymo3zaximouerns. OO0CHOBaHMSA U I0KA3aTELCTBO B MATEMATHKE. 21.02
Teopembl. Buabl MaTeMaTHUYECKUX YTBEPKACHUHN. Buobl
ookazamenvcme. Mamemamuueckas uHOyKyus. Ymeepoicoenus:
o0bpammuoe 0aHHOMY, NPOMUBONONOIHCHOE, 0OpamHoe
NPOMUBONONOHCHOMY OanHoMm). [Ipu3HaK U CBOKWCTBO, HEOOXOAUMBIC U
JIOCTAaTOYHBIC YCIIOBHSI.
134 Ocnosnas meopema apupmemuxu. Ocmamxu u cpaguenust. Aneopumm 21.02
Esxnuoa. Kumaiickas meopema 06 ocmamxax.
135 Manas meopema @epma. Q-uunvie cucmemvl cuucierus. Cynkyus 22.02
Diinepa, yucio u cymma oeaumenell HAMypPaIbHO2O YUCIA.
136 Pemienue 3a1a4 ¢ UCIONB30BAaHUEM CBOICTB YHCEN U CHCTEM 22.02
CUHCIIEHUS, ISIMMOCTH, JI0JIeH U YacTei, NpOLIeHTOB, MOYyJIeH Yuce.
BexTopsbl B npocTpancTBe (6 yacoB)
137 [Tonsatue BexTopa. Moaynb BEKTOpa. 25.02
138 PaseHnctBO BexkTopoB. KosnmmHeapHbie BEKTOPBI. 28.02
139 CrnoxxeHue 1 BBIYMTaHHE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB. 28.02
140 YMHOKEHHE BEKTOpa Ha YUCIIO. 1.03
141 Kommnanaphusie BekTopsl. [IpaBuino napannenenunena. Pasnoxxenne 1.03
BEKTOpa 110 TPEM HEKOMILTAaHAPHBIM BEKTOPAM. YTOI MEXKIY
BEKTOpaMH.
142 Kontpoabsnasi padora Ne9 no teme «BeKTOpbl B IPOCTPAHCTBE) 2.03
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Tpuronomerpunuyeckne popmyJisl (20 yacos)

143 Tpuronomerpuieckas okpy>kHOCTh. Panuannas mepa yria. 1 4.03
144-145 Tpuronomerpudeckue GyHKIUU YUCEN U YTIIOB. 2 9.03
11.03
146 3HaYeHHs TPUTOHOMETpHUecKuX GyHKImit s yroaos 0°, 30°, 45°, 60°, 1 14.03
90°, 18°, 270°.
147 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO U CIEJACTBUS U3 HETO. 1 14.03
148-149 TpuronomeTprdecKue TOKICCTRA. 2 15.03
15.03
150 CuHyC, KOCHHYC U TAaHT'€HC YIJIOB O U -0l 1 16.03
151-152 DopMyJIbl CIOKEHUS TPUTOHOMETPUYECKUX (QYHKIUHN 2 18.03
21.03
153-154 @®opMyJibl JBOMHOIO apryMeHTa. 2 21.03
22.03
155-156 ®opMyITbl TTOJIOBUHHOTO YTJIA. 2 22.03
23.03
157-158 DopMyITBl TPUBEICHHS. 2 25.03
4.04
159-161 [IpeoOpa3oBanue CyMMBI, pa3HOCTH B TPOU3BEICHNE 3 4.04
TPUTOHOMETPUUYECKHUX (PYHKIUH, 1 HA0O0POT. 5.04
5.04
162 Konmponvnas paooma NelO no meme «Tpuzonomempuueckue 1 6.04
dopmynvry
Tpuronomerpnuyeckue ypapuenus. (18 yacon)
163-165 TpuroHomeTpudeckne ypaBHEHHUS. 3 8.04
11.04
11.04
166-168 3 12.04
OnHOpOIHBIE TPUTOHOMETPUYECKHUE YPABHEHUSI. 12 04
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13.04

169-171 3 15.04
Pemenne mpocTedmmx TpPUrOHOMETPUUECKUX HEPaBEHCTB. 18.04
18.04
172-176 [Ipocreiimume cucTeMbl TPUTOHOMETPUUECKUX YPaBHEHUH. 5 19.04
19.04
20.04
22.04
25.04
177-178 [Ipocreitmme cucteMbl TPUTOHOMETPUYECKUX YPAaBHEHHM. 2 25.04
26.04
179 Konumponvnaa paboma Nell no meme «Tpuconomempuueckue 1 26.04
YPAaGHEeHUA»
180 AHnanuz konmpoavHou pabomoi 1 27.04
DJIeMeHThI TEOPUH BEPOATHOCTEH M CTATUCTUKH (8 4acoB)
181 [IpaBuno ymHoxxenusi. Kombunatopusle 3aauun. [lepecraHoBKY 1 1 29.04
bakTopuasl
182 Pemenue 3a1ay Ha MPUMEHEHHUE OMMCATEIbHBIX XapAKTEPUCTUK 1 4.05
YHCIOBBIX HA0OPOB. BhIuncieHne yacToT U BEpOSTHOCTEH COOBITHIA.
Brranciienue BeposTHOCTEH B OIBITaX C PABHOBO3MOYKHBIMHU
3JIEMEHTapHBIMU UCXOaMH.
183 Br100p HeCKOBKUX 371eMEeHTOB. buHOMHUHATbHBIE KOADDHUITUEHTHI. 1 6.05

Pemenne ypaBHeHuUI CTENEHN BhIIE 2 CIENNAIBHBIX BUIOB. Teopema
Buera, Teopema besy.
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184 [IpuBoanMBbIe U HENPUBOAUMBIE MHOTOWIEHbI. OCHOBHAs Teopema 1 11.05
anreOpsl. CUMMeTpUYecKre MHOTOWIEHB!. Llenouncnennsle n
I1eJI03HAYHBIE MHOTOUJICHBI.
185 Crny4aiiHble COOBITHS U UX BEPOSITHOCTH. 1 13.05
186 BrrurciieHre BepOSITHOCTEH HE3aBUCUMBIX COOBITHH. 1 16.05
187 Hcnonp3oBanue GopMyIibl CI0KEHUS BEPOSITHOCTEH, tuarpamMm Jinepa, | 1 16.05
JepeBa BepoaTHocTel, popmyinbl beprymm
188 KontpoabsHasi padora Nel2 no teme «Jj1eMeHTHI TEOPUHU 1 17.05
BEPOSATHOCTEH U CTATHCTUKM»
IloBTOpenue kypca marematuku 10 kiaacca
189 [IpeoOpazoBanne TPUTOHOMETPHUUECKUX BBIPAKECHUH. 1 17.05
190 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1 HEPABEHCTB. 1 18.05
191-192 TekcToBbIe 3a1a4l Ha POLEHTHI, IBUKEHUE. 2 20.05
23.05
193 Pemenue nokasarenpHbpIX ypaBHEHUHN U X CHCTEM. 1 23.05
194 Pemenue nokasaTenpHbIX, CTEIEHHBIX YPaBHEHUN U UX CHCTEM. 1 24.05
195-196 Hmozoean konmponvnan paboma Nel3 2 24.05
25.05
197 Pemenue norapugmuueckux ypaBHEHUI U UX CUCTEM 1 27.05
198-199 Pemnienne TpUTOHOMETPUYECKUX YPABHEHH. 2 30.05
30.05
200-204 Pemienue 3aganuit u3 sapuantoB EI'D 5 31.05
31.05
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11 xknace. MoayJib: Anredpa U Ha4yajla MATEeMAaTHY€CKOI0 AaHAJIN3Aa

Hynu @yHKimm, mpoMexxyTKH 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbounbiee 1 HanMeHbIee
3HaueHue Gpynkuuu. [lepuoanueckue GyHKIUU 1 HAMMEHBIINH 11epuoJl. YeTHbIE U HEYETHbIE

byHKMN. QyHKYUuU «OpobHas wacme yuciay Y = {X} u «yenas yacmo yuciay Y = [X] .

TpuroHomerpuueckue QyHKIMU YHCIOBOrO apryMeHra Y =CosX, Yy =SinXx, y=tgXx,
y =ctg X. CoiicTBa u rpaduku TpuroHoMeTpudeckux Gpynkuuil. [Ipeodbpasosanus rpaduxon
(GyHKUUHA: CIBUT, yMHOKEHHE HA YUCIIO, OTPAKEHNE OTHOCUTEIHHO KOOPJMHATHBIX OCEH.

OO6patHbie TpUroHOMeTpuuecKkue GyHKIMH, UX TJIaBHbIC 3HAaYSHUsI, CBOMCTBA U rpaduku.

[TepBuuHbIe MpeACTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX YUCEIL. [leticmeus ¢ KOMNIeKCHbIMU
yucramu. Komnnexcno conpsiscennvie yucia. Mooynv u apeymenm uucna. Tpueonomempuueckas
Gopma komniexcHozo yucia. Pewienue ypasHeHuti 8 KOMNJIEKCHbIX YUCTAX.

OyHkuMs y =e*. Pemenue ypaBHEHUI U HEPABEHCTB, COIEPKALIUX IEPEMEHHYIO 110]1 3HAKOM
MOJZYJIS.

YpaBHEHHUSI, CHCTEMBl yPAaBHEHUH C TapaMeTPOM.

@opmyna bunoma Hvtomona. Pewenue ypasnenuii cmenenu eviuie 2 cneyuanbHulX UO0S.
Teopema Buema, meopema be3y. [Ipusooumsie u Henpugooumvle mroz2ouneHvl. OcHo6Has
meopema anzedpel. Cummempuueckue MHo204nenbl. Llenouucnennvie u yenosnaunvle
MHO20YIEHDbL.

HHuoganmossi ypasnenus. [{ennvie Opobu. Teopema Depma o cymme K8aopamos.
Cymmbl u psovl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembi 0 npubaudICEHUY OCliICMBUMENbHBIX YUCET PAYUOHATLHBIMU.

MHnoorcecmsa na KOOpOUHAMHOU NIOCKOCU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[TonsTue npenena ¢pyHkuuu B Touke. [lonamue npedena pynkyuu 6 6eCKOHeuHOCmu.
Acumnmomeul epaguxa pynkyuu. Cpagnerue 6€CKOHEUHO MAlbIX U OECKOHEYHO OONbUIUX.
HenpepsiHocTs pyHkiun. Ceoticmea nenpepwisnvix ¢ynuxyuii. Teopema Beliepwmpacca.

Huddepenuupyemocts Gpynkuuu. [Iponzsoanas ¢pynkuuu B Touke. KacarenpHas k rpaduky
¢yskun. ['eomerpuueckuii 1 GU3NUYECKUN CMBICI TPOU3BOIHON. [Ipumenenue npouzeoonoli &
@uzuxe. [IponsBoanble aneMeHTapHbIX QyHKIMHA. [IpaBuna nuddepenunpoBanus.

Bropas npousBogHasi, ee reoMeTpUUECKUN U (PU3MUECKUI CMBICI.

Touku skcTpeMyma (MakcuMyMa U MUHUMYyMa). MccnenoBanue 3JeMeHTapHbIX GYHKIUI Ha
TOUYKH 3KCTpeMyMa, HaruOoblllee 1 HauMEHbIIee 3HaU€HUE C IIOMOIIBIO TPOU3BOIHOM.
Ilocmpoenue epaguxoé ghynkyuil ¢ nomowbio NPouseooHsIxX. llpumenenue npouzso0HoU npu
peuwenuu 3a0ay. Haxoowcoenue akcmpemymos @hyHKyuil HeCKONbKUX NePEMEHHBIX.

[TepBooOpaznas. Heonpenenennsiit unterpai. [leppooOpasHbie aieMeHTapHbIX ()YHKITHHA.
[Tnomanes kpuBoauHelHOM Tpanenun. ®opmyna Hetotona-Jleitoaumna. OnpeneneHHbII
UHTETpal. Buiuucnenue niowjaoeti niockux ueyp u o6vemos mei 8paujeHusi ¢ NOMOubIO
unmezpaza..
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Memoovl pewienusi YYHKYUOHATLHBIX YPAGHEHUN U HEPABEHCME.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TeOPHs TPa)0oB 1 KOMOMHATOPUKA

[Toropenue. Mcnonb3oBanue Tabaul U AUarpaMm JUis IpeICTaBIeHHs JaHHbIX. Pemenue 3agau
Ha MPUMEHEHHUE ONMMCATENFHBIX XapaKTEPUCTHK YUCIOBBIX HAOOPOB: CPEAHUX, HAHOOIBIIET0 U
HAaUMEHBILIETO 3HAYEHUS, pa3Maxa, JUCIEPCUU U CTaHJAPTHOTO OTKJIOHEHHUA. Beruncienue
Y4aCTOT M BEPOATHOCTEH cOOBITHI. BrIunceHne BEpOsITHOCTEH B ONBITaX ¢ PABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU UCXoAaMu. Mcnonp3oBaHre KOMOMHATOPUKU. BelunciieHre BeposiTHOCTEH
HE3aBUCHMBIX COOBITHI. Mcronb30Banue GopMyIibl CII0KEHUS! BEPOSITHOCTEH, TUarpaMm
Ditnepa, nepeBa BeposiTHOCTEH, popmyibl bepHyin.

Beposamnocmmnoe npocmpancmeo. Akcuomvl meopuu 6eposimHocmel.
bunapnas ciyuaiinas BeiauunHa, pacupenenenue bepnymum. ['eomerpuueckoe pacupeaeneHue.
IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacnpenenenue. @ynkius Jlamnaca.
[TapameTpsl HOpMaNbHOTO pacupeaeieHus. [IpuMepsl caydailHbIX BEIUYUH, TOAYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHHI, POCT ueloBeKa). [JenmpanvHasn npedenvras
meopema.

Hepasencmeso Yebviuesa. Teopema Yebviuesa u meopema bepuynnu. 3axon Oonbuiux yucen.
Buvibopounsiii memoo usmepenus eeposmuocmetl. Ponb 3akoHa O0nbuiux yucen 8 Hayke, npupooe
u obuecmae.

KoBapuanmst 1Byx cimydaitabix BenudnH. [lorstre o kodddunuente koppensiun. COBMECTHBIC
HAOIIO/IEHUS ABYX CIyYalHBIX BEIUYUH. Bolibopounsiii koagpuyuenm koppenayuu. Jluneinas
pezpeccusl.

Cmamucmuueckas eunomesza. Cmamucmuka Kpumepus u ee ypoeens snauumocmu. Ilposepka
npocmeuwux eunomes. IMRUPUYECKUE PACNPEOeNeHUs U UX CE53b C MeopemudecKumu
pacnpeoenenusamu. Paneosas xoppenayus.

Ilocmpoenue coomsemcmauti. HuvexmugeHble u ClopbekmusHvle coomgeemcmeus. buexyuu.
Jluckpemnas nenpepoienocms. Ilpunyun Jupuxne.

Koouposanue. /{eouunas 3anuce.

Ocnognvie nonsmust meopuu epagos. /lepesvs. /[eouunoe oepeso. Ceaznocmv. Komnonenmol
cesasnocmu. Ilymu na epaghe. Diinepossi u I amunemonogvl nymu.

11 kaacc. MoayJib: reomerpust

Tena BpameHus: TWIHHIP, KOHYC, ap U cepa. CedeHus nunmHapa, konyca u mapa. [llaposoii
CErMEHT, MAapOBOU CIIOH, MapOBOM CEKTOP (KOHYC).

Y ceyeHHBIN KOHYC.
Onemenmoi cpepuueckoii ceomempuu. Konuveckue ceuenus.

KacarenbHble npsiMble U MII0CKOCTH. Bricannbie u onucanubie ceprl. Kacarowuecs cghepul.
Kombunayuu men epawjenus.
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VYpaBHenue miaockoctu. Popmysa pacCTOSIHUS MEXy TOUKaMH. Y paBHeHHE chepbl. Popmyna
paccmosnus om mouxku 00 naockocmu. Cnocoowl 3a0anus NPAMOU YPasHeHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopéem C nNOMOULbio 6EKMOopoe6 U memooom KoopduHam.
Onemenmol ceomempuu macc.

[Tonsitne o6bema. OObeMbI MHOTOTpaHHUKOB. OOBEMBI TEJ BPALICHHS. AKCUOMbL 0ObeMA.
Bv1600 (hopmyn 06vem08 npamoy2oibHo20 napaiieienuneod, Npusmsl U nupamuosl. Popmyvl
0151 Haxooicoerust obvema mempasopa. Teopemvlt 06 OmHOUWEHUAX 00bEMOB.

Tpunoswcenuss unmezpana K 8bluUCIeHUIO 00beM08 U nosepxHocmeti men epaujenus. 1lowaos
cpepuueckozo nosica. Obvem waposozo cios. [lpumenenue 00vemMos npu peuteHuu 3a0ay.

[Tnomans chepsl.

Paszeepmra yununopa u xonyca. Ilnomans NOBEpXHOCTH LWIMH/PA U KOHYCA.

KomOuHanuyu MHOrOrpaHHUKOB U T€J BpaILleHUs.

[Tomo6ue B mpocTpancTBe. OTHOMIEHHE 00BEMOB U IUIOMIAICH TOBEPXHOCTEH MOJOOHBIX (UTyp.

ﬂeuofcesz 6 npocmpancmee. napwweﬂbezzi NepPeroc, cummempusl OmHOCUNENIbHO NJIOCKOCHU,
UEHMPATIbHASL CUMMEMPUL, NOBOPONT OMHOCUMEIbHO npﬂmoﬁ

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0au Ha niockocmu ¢ UCNOIb308aAHUEM
cmepeomempuieckux Memooos.

TemaTH4yeckoe INIAHUPOBAHUE
C YKa3zaHMEM KoJIn4YeCTBa 4aC0B, 0OTBOAMMBIX HAa 0CBOCHUE KaK/I10# TeMblI

No Haumenoeanue pazoena, memul ypoxa Konuuecmeo
uacoe
IToBTOpeHHUe Kypca ajredpsl U Ha4YaJ MaTeMaTH4Yeckoro anaan3a 10 kiaacca (9 yacon)
1 JevictBuTenbHble yucna. CteneHHast QyHKIHSL. 1
2 JletictButenbHble yucna. CreneHHast QyHKIHSL. 1
3 IToka3zarenpHast (YHKIHS. 1
4 Jlorapudgmuueckasi pyHKIHS. 1
5 Jlorapudmuueckas GyHKIUS. 1
1
6 Tpuronomerpuueckue GopmMynbl
1
7 Tpuronomerpuueckue GopMyIbl
1
8 TpuroHomeTpuveckne ypaBHEHHUSI.
1
9 BxoaHast KOHTpoJsibHast paboTa
Tpuronomerpudeckue pynkuuu (19 yacos)
. 1
10 OO0nacTp ornpeneneHus: 1 MHOKECTBO 3HAUCHHI
Tpuronomerpuueckux ¢pyHkuuid. Hynu ¢yHkunu, npoMexyTKku
3HAaKOMIOCTOSTHCTBA, MOHOTOHHOCTh. Hanboubmiee u
HauMEHblIIee 3HaYeHue QyHKIIH.
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OO6macTh onpeesieHusI © MHOXKECTBO 3HaYEHUH 1
11 TPUTOHOMETPHUUYECKUX (DYHKLHUH.
p p y
Ilepnomuueckue KIIMY ¥ HAaUMEHBIINKN nepuoa. YeTHbIE U 1
12 P YH P
HeueTHbIe PYHKIUU. PyHKYuu «OpoobHas yacms yuciay Y = {X}
u «yenas yacms yuciay Y = [X] .
13-14 YeTHOCTh, HEYETHOCTD, IEPUOJAUIHOCTh TPUTOHOMETPUYECKHIX 2
(GyHKIHH.
15 Tpuronomerpuieckre GyHKIIUN YUCIOBOTO apryMEHTA. 1
Caoiictra pynkiun Y = COSX y ee rpagux.
. — 1
16 Caoiicrea Gpyukuun Y — COSX y; ee rpaduk.
Caoiictea pyukmun Y — €OX i1 ee rpadmk. IpeoGpaszoBannus 1
17 rpaduKoB QYHKIUI: CIBUT, YMHOXXCHHE HA YKCIIO, OTPAKCHHE
OTHOCHTEJIFHO KOOPAWHATHBIX OCEH.
18 Tpuronomerpuieckre GyHKIIUN YUCIOBOTO apryMEHTa. 1
Caoiictea pynkuun Y =SINX y ee rpaduk.
. 1
19 Caoiictea pynkuun Y =SINX y ee rpaduk.
Caoiicta ¢pyukiun Y =SINXy ee rpaduk. [IpeoGpasoBanms 1
20 rpaduKoB PYHKUMN: CABUT, YMHOKEHHUE HA YUCIIO, OTPAKEHUE
OTHOCHTEJIFHO KOOPJMHATHBIX OCEH.
21 Tpuronomerpuieckre GyHKIIUN YUCIOBOTO apryMEHTa. 1
Caoiicta pynkiun Y = WX y e rpaduk.
. - , 1
29 Caoiicta pynkiun Y = 9X y e rpaduk.
Caoiictea Qpyuxuun Y =9 X y 8 rpaux. [IpeoGpasosanns 1
23 rpaduKoB (PYHKIUI: CIBUT, YMHOXKEHHE Ha YKCIIO, OTPAXKEHHE
OTHOCHTEIIFHO KOOPJAWHATHBIX OCEH.
OOpatHble TpUTrOHOMETpUYECKHE (DYHKIIUHU, X TJIaBHbIE 2
24-95 3HAYEHUSs, CBOMCTBA U IPapUKH.
26-27 Pemenue 3ana4 no teme «Tpuronomerpuyeckue GyHKIMN» 2
28 KonTpoabHnas padora Ne 1 «Tpuronomerpudeckue GpyHkuun» | 1
Metoa koopauHat B npocTpancrie. (18 yacon)
29 [TpsiMoyrosibHas cucTeMa KOOpJIAMHAT B IPOCTPAHCTBE 1
30-32 KoopauHatel BekTopa 3
33 CBsi3p MEX/1y KOOpAMHATAMH BEKTOPOB M KOOpAMHATaMu Toyek | 1
34 YpaBHEHUE TIIIOCKOCTH. 1
35 PopMyna pacCTOSTHUS MEKY TOUKAMH. 1
36 YpaBHeHue chepsbl. 1
37 Dopmyna paccmosiHus 0m MmouKku 00 NIOCKOCHU. 1
38 Cnocobvl 3a0anus npsamoul ypasHeHUsMuU. 1
39-40 CKaJIIpHOE TTPON3BEICHHUE BEKTOPOB. 2
41-42 Pewenue 3a0ay u doxazamenbcmeo meopem ¢ HOMOWbIO 2

8EKMOPO8 U MEMOOOM KOOPOUHAM. IIeMEHMbl 2e0MeMPUn
mace.
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HenTtpanbHas cummerpusd. OceBasi CAMMETpHS. 3epKajibHast 2
43-44 cummMmetpus. [lapannensHsbiil mepenoc. [IpeodpazoBanue

noo0usl.

IIpeobpazosanue nooobus, comomemus. Pewernue 3a0au na 1

45 NJIOCKOCMU C UCNONIb30BAHUEM CIEPEOMEMPUYECKUX MEMOO08.

46 KoutpoJabHas padora Ne 2 «MeTtoa KOOpAUHAT B 1

MIPOCTPAHCTBE»

IIpousBoaHas u eé reoMeTpudecKuii cMbICJI (24 yacoB)

[Tonstue npenena Gynkuuu B Touke. [lousmue npedena 1
47 @yukyuu 6 beckoneunocmu. Acumnmomsi epaghuxa GyuKyuu.

Cpasnerue 6eCKOHEUHO MAlbIX U OECKOHEUHO DONbUIUX.

HenpepwiBHOCTh QyHKIIMU. Coticmea Henpepvighvix hynxyui. | 1
48 Teopema Betiepwmpacca. {ubdepeHIpyeMOCTh GYHKIIHH.

[Tpon3BoiHasi GYHKIIMU B TOUKE.

49 [TpousBoHas GyHKIIMU B TOUKE. 1
50-52 [Tpon3BosHas cTeneHHON QYHKITUH. 3
53-55 [TpaBuna nuddepeHmpoBanusi. 3
56-58 | IIpousBoaHbIE DIEMEHTAPHBIX QPYHKIMA. DyHKIHA Y = €. 3

59 Kounrpoabsnas padora Ne 3 «IIpousBognas. IIpaBuna 1

mQepeHITMPOBAHUS.
60-61 KacarenbHas k rpaduky QyHKIHH. 2
62-64 ["'eomeTprueckuii ¥ (HU3NIECKUNA CMBICI IPOU3BOJTHOM. 3
65-66 Ipumenenue npoussoonoil 6 usuxe. 2
67-68 | Bropas mpousBogHas, €€ TeOMETPUIECKUN U (PU3HUECKHiA 2
CMBICIL.
69 Pemenue 3anau o teme «IIpon3BogHAs U €€ TEOMETPUIECKUI 1
CMBICIIY.
70 KoHnTtpoJubHasn [v)aﬁoTa Ne 4 «[IpousBogHas u ee 1
T€OMETPUUYECKUN CMBICTI.
IIpumenenne npon3BoAHOI K HccjaenoBaHNIO0 pyHknmii(21 yac)
71-73 Bospacranue u yobiBanue QyHKIUH. 3
74-76 Touku skcTpemMyma (MakCUMyMa 1 MUHHUMYMa). 3
77-718 HccnenoBanue ieMeHTapHbIX QYHKIMNA HAa TOUKU SKCTpeMyMa, | 2
HanOoJIbIIIee M HANMEHBIIIEE 3HAYCHNE C TOMOIIIBIO
IIPOU3BOJHOM.
79-80 | Ilocmpoenue epaguxos pynkyuii ¢ nOMOwbI0 NPOUIEOOHBLX 2
81-83 Haubonbiiee u HanMeHblllee 3HaYeHUs QYHKIUU. 3
84-85 | Haxoocoenue sxcmpemymos pynkyuti HeCKOJIbKUX NepeMeHHbIX. | 2
86-88 BoinyxiiocTs rpaduka ¢GyHKIIMHM, TOUYKH Ieperuoa. 3
89-90 | Ilpumenenue npouszso0Hol npu peuieHuu 3a0au. 2
91 KonTtpoabHnas padora Ne 5 «[IpumeHeHune npou3BoaHOMN K
WCCIICTOBAHHUIO (DYHKITHID)
uauuap, konyc u map. (16 yacon)

92 Tena BpameHus: MWIMHIP, KOHYC, Iap u chepa. 1

93 Ceuenns munuaApa. [lnomaas NTOBEpXHOCTH UIUHAPA. 1

94 Pemrenue 3amau no reme «{unuuapy. 1
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95 [Tonstue konyca. CeueHus KOHYyca. 1
96 Pazeepmra yununopa u konyca. I1nomaas moBEpXHOCTH 1
IWIMHAPA U KOHYCA.
97 Y cedeHHBI KOHYC. 1
98 Onemenmul cghepuueckou ceomempuu. Konuueckue ceuerust. 1
Kombunayuu men spawenus. KoMOMHaIIMM MHOTOTPaHHUKOB U
TEJ BPAIICHHUSI.
Cdepa u map. Ypasaenue chepsl. [llapoBoii cermenT, maposoit | 1
99 CJIOH, IIIApOBOM CEKTOP (KOHYC).
B3aumnoe pacnonoxenne chepsl u miockoct. KacarenbHbie 1
100 MPSIMBIE U TUIOCKOCTH.
101 KacarenpHast minockocTs K cepe. 1
102 [Tnomane cheps. 1
103 B3anmMHoe pacnionokenue cdepsl U nmpsiMoii. Brincanusie n 1
OIMCaHHbIE chephl.
104 Cdepa, BiricanHasi B IUIUHAPUYECKYIO MOBepxHOCTh. Chepa, 1
BITMCaHHAsl B KOHUYECKYIO TOBEPXHOCTb.
105 CeueHus MWIMHIPUIECKON MoBepxXHOCTH. CedeHsT KOHUYeCKon | 1
noBepxHocTu. Kacarowuecs cghepbi.
[Tomo6ue B mpocTpancTBe. OTHOIIEHHE 00BEMOB U ILIOMIAICH 1
106 MIOBEPXHOCTEN NOJJOOHBIX (UTyp.
107 KonTtpouabHnas pa6ora 6 «[{unuuap, KOHYC U map» 1
Hurerpas (17 yacoB)
108-109 | IlepBooOpa3Hasi. 2
110-111 | IlpaBuiia HAXOXACHUS IEPBOOOPA3HBIX. 2
112 Heonpenenennsiit materpai. [leppooOpa3Hbie deMEHTAPHBIX 1
(GyHKIHH.
113-114 | IInomane KpuBoIMHEHHOHN Tpaneunu. Popmyna HelotoHa- 2
JleitOHuNaA.
1115-116 | OnpeneneHHbIN UHTETpaJl. 2
117-118 | Buiuucnenue niowaoeii niockux gpueyp u oo6vemos mein 2
BPAWEHUsL C NOMOWBIO UHMESPAA..
119-120 | IIpumeHeHUe MPOU3BOAHON U MHTErpasia K PELICHUIO 2
MPAKTUYECKHX 3a/1a4.
[IpuMmeHeHne MPOU3BOIHON U UHTETpalla K PeIICHUO 1
121 NPAKTHYECKUX 3a/1aU.
122 Pemenue 3ampau no reme «MHTErpai» 1
123 Memoowl pewienusi pyHKYUOHANbHBIX YpaeHeHUll U Hepasencms. | 1
124 KonTtpoJsabnas padora Ne 7 «MHTerpan» 1
O0bembl Te (22 yaca)
125 [Tonsite o6beMa. O6bEMbI MHOTOI'PAaHHUKOB. 1
126 Axcuomel 0bvema. 1
127-128 | Bbv1800 hopmyn 06bemos npamoyeoibHo20 napaiieienuneod, 2
npU3MbL U RUPAMUOBL.
129-130 | @opmynvl Ona HaxoducoeHuss od6vema mempas’opa. Teopemwvt 06 2
OMHOUEHUSIX 00BEMO8.
131-132 | O6beM HaKIOHHOM MPU3MBI. 2
133-134 | O6beM nUpaMHIbI. 2
135-136 | O6bemsl Ten BpameHus. O6beM KoHyca. 2
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137 Tpunosicenuss unmeepana Kk bl4UCIEHUIO 00HEMO8 U 1
nogepxHocmet mei 8paujeHusl.
138 Ilnowaow cihepuueckoeo nosca. Obvem waposo2o Cios. 1
139-140 | O6BEeM mApPOBOTO CETMEHTA, MAPOBOTO CIIOS M IMAPOBOTO 2
CeKTopa
141-142 | Tlnomans cdepbl 2
143-145 | Ilpumenenue o6wemos npu peuieHuu 3a0a4 3
146 KonTpoabHasi padora 8 «O0beMbI TEN» 1
KomoOunaropuka (7 4acos)
147 [IpaBuio npousseneHus 1
148 ITepecTtanoBKH 1
149 Pemenue 3a1a4y Ha IpaBUJIO IPOU3BEICHUS U IIEPECTAHOBKU 1
150 Pasmemienus 1
151 CoueTaHusi U UX CBOMCTBA 1
152 Pemenue 3amay Ha pa3MenieHus 1 COUYCTaHHUS. 1
153 bunom Heiorona 1
DJieMeHThI TEOPUM BepPOSATHOCTEH (6 yacoB)
154 Co0pitus. Kombunaanuu codbrtuid. [IpotnBononoxnoe coositue. | 1
155 BepositTHOCTh COOBITHS. 1
156 CrnoxeHue BEpOsITHOCTEH. 1
157 HezaBucrumpie cOOBITHS. Y MHOKCHHE BEPOSTHOCTEH. 1
158 Craructuyeckas BEpOSITHOCTb. 1
159 KounTtpouabHas padora Ne 9 "KomOuHaTOpUKa U 3JIEMEHTHI 1
TEOPUU BEPOSITHOCTEN"
Crartucruka (5 yacos)
160 CrnyuaiiHble BEIMUYUHBI 1
161 [leHTpanbHbIE TEHICHIIUH 1
162 Pemrenue 3a1au Ha pacnpeeneHue JaHHbIX 1
163 Meps! pazdpoca 1
164 [IpakTukym no teme "Cratuctuka" 1
KommuiekcHble uncia (9 yacoB)
165 [TepBuuHBIE MpeACTaBICHHUS O MHOKECTBE KOMITJIEKCHBIX 1
quce.
166-167 | /leiicmeusi ¢ KOMNIEKCHHIMU YUCTAMU. 2
168 Komnnexcro conpsicennvie uucna. Mooyne u apeymenm yucna. | 1
Tpuzconomempuueckas popma KOMNIEKCHO20 YUCTA.
169-170 | YMHOXeHHE U AeIeHNE KOMIUIEKCHBIX YHCEN, 3aIHMCAHHBIX B 2
TpuroHoMmeTpudeckoi dpopme. opmyna Myaspa.
171-172 | Pewenue ypasrenuil 8 KOMNIEKCHbIX YUCTAX. 2
173 KonTtpouabsnas pabora Nel0 no teme «KoMIuiekcHbIe uncaay 1
Hrorosoe nopropenue kypca marematuku (31 4ac)
174 Boruncnenus u npeoOpazoBanus. [leficTBUTENbHBIE YKCa 1
175 [IpeoOpa3oBaHue CTEMEHHBIX, UPPALMOHAIBHBIX BBIPAXKECHUN 1
176 [IpeoOpa3oBaHue moka3aTeNbHbIX, JOrapuGMUIECKUX 1
BBIPAKCHUI
177 [Ipeobpa3oBaHne TPUTOHOMETPUYECKUX BBIPAXKEHUN 1
178 YpaBHEHHsI M HEPABEHCTBA: JINHEWHBIC, KBAJAPATHBIE 1
179 HppannonajibHble ypaBHEHUs U HEPABEHCTBA 1
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180

[TokazarenabHble ypaBHEHUS

1

181 Jlorapudmuueckue ypaBHEHUs 1
182 JlorapudmMuueckre HepaBeHCTBA 1
183 Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA 1
184 TpuronomeTpuueckre ypaBHCHHs M1 HEPABCHCTBA 1
185 TpuronomeTpuuecKue YpaBHEHHsI 1 HEPABEHCTBA 1
186 TpuroHomeTpruyeckue ypaBHEHUS] U1 HEPAaBEHCTBA 1
187 Tpuronomerpuueckue GyHKITUN 1
188 Tpuronomerpuueckue GyHKIUH, TOCTPOESHUE rPahUKOB 1
189 [Tpon3BoOIHBIE TPUTOHOMETPUYECKUX (DYHKITHIMA 1
190 Tpuronomerpuueckue GyHKIUU 1
191 [TokazaTenpHas GyHKIMSI, TOCTPOCHHE rpaduka 1
192 Jlorapudmuueckasi pyHKIMS, MOCTpOeHHE rpaduka 1
193 HccnenoBanme (QyHKIMH C TOMOIIBIO MPOU3BOTHOM 1
194 AKCHOMBI CTEPEOMETPUH U UX CJICIICTBHSI. 1
195 [TapanmienbHOCTb NPSIMBIX U INIOCKOCTEN 1
196 [lepneH TUKYISIPHOCTD MPSIMBIX U MIIOCKOCTEN 1
197 MHororpaHHuKu 1
198 Tena BpameHus 1
199 BekTopsl B mpocTpaHCcTBE 1
200 OOBembl TEN 1
201 Pemenue 3amauy. 1
202 Hmozosas konmponwvhasn paboma 2
203-204 | Pe3eps 2
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