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IIporpamma pa3zpaGoTaHa Ha OCHOBe:

- ®epnepanbubii 3akoH oT 29.12.2012 N 273-®3 «O0 o6pa3oBaHuM B
Poccuiickoit @eaeparun» (penakius ot 30.04.2021);

- npukaza MuHoOpHayku Poccum ot 17 mas 2012 r. Ne 413 «O6
YTBEPKJIECHUU (PeaepabHOr0 TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHapTa
cpeaHero (moyiHOro) obmiero oopazoBanus» (pegakius ot 11.12.2020);

- pexkoMmeHaaruii MuHoOpHayku Poccum 1o opraHuzanuud TMOTYYEHUS
cpeaHero ob6mero oOpa3oBaHUs B Ipeleliax OCBOCHHUST 00pa3oBaTEIbHBIX
MpOrpaMM CpeaHEro MpodeccHoHaIbHOro o0pa3oBaHUs Ha 0a3e OCHOBHOTO
oOmiero o0pa3oBaHusi C y4eToM TpeOoBaHUN (enepanbHbIX TOCYIapCTBEHHBIX
oOpa3oBaTelbHBIX CTAHAAPTOB M TMOJy4aemMoill mnpodeccurd WU CIEeUUaTbHOCTH
cpelnHero npogeccuoHalibHOro oOpa3zoBanus (nmucbMo MunoOpHayku Poccuum ot
17 mapta 2015 roma Ne 06-259);

- [IpumepHOIt OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI CPETHET'O OOIIETO
obpazoBanusi, IIpukazom MunobpHayku Poccun «O BHeceHWM W3MEHEHUW B
denepaibHbI TOCYAAPCTBEHHBIN 00pa30BaTeNbHBIA CTAaHAAPT CPETHEro OOILEro
oOpa3zoBaHusi, yTBepKAeHHbIM [lpukazom MunucTtepcTBa 00pa3oBaHUsT U HAYKH
Poccuiickoit @enepanun ot 17 mas 2012 1. Ne 413» ot 29 uronst 2017 r. Ne 613; Ha
ocHoBanuu Ilucema Muno6pnayku Poccun ot 20 utons 2017 r. Ne TC-194/08; ¢
yuetoM TpebdoBanuii ®I'OC cpemnero obmiero oOpa3oBaHUs, MPEIbIBISEMBIX K
CTPYKTYpe, COIECpX aHWIO0 M pe3ysibTaTaM OCBOCHHUS y4yeOHOro TpeaMera
«MarteMaTuka;

- @eepanabHOrO rOCYIapCTBEHHOIO 00pa30BaTENbHOTO CTaHAapTa (Haiee —
®I'OC) mo cnenuaabHOCTH (CMEIUATBLHOCTAM) CPEIHEro MpodheCcCHOHAIBHOTO

obpazoBanusa (manee - CIIO) 19.02.07 TexHoJOTHS MOJOKa MU MOJOYHBIX
IPOJIYKTOB.
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1. IMACIIOPT PABOYEM TPOI'PAMMBI YYEBHOI'O IMPEAMETA
«MATEMATHUKA»

1.1. MecTto mnpeaMera B CTPYKTYpe OCHOBHOH 00pa3oBaTeIbHOM
NMPorpamMMabi:

[Iporpamma o611e06pa3oBaTeIbHON y4eOHOM aucnMIuinHa «MaTeMaThkay
npeaHa3HaueHa I8 U3Y4YEHUs ~ MareMaTuku B MPo¢eCCHOHABbHBIX
oOpazoBatenbHbix opranmzanusx CIIO, peanu3yronmux 00pa30BaTEIbHYIO
mporpaMMmy cpeaHero ooOimero o60pa3zoBaHus Ha 0a3e OCHOBHOTO OOIIEro
0o0pa3oBaHUs MPH MOJTOTOBKE CHEIUATUCTOB CPEIHETO 3BEHA MO CHEIHAIIBHOCTH
19.02.07 TexHOJIOTHS MOJIOKA U MOJIOYHBIX IIPOJYKTOB

1.2. MecTo y4eOHOro mpeaMera B CTPYKType NPOrpaMMbl NOATOTOBKH
CIEeINMAJTUCTOB CPeIHero 3BeHa:

«MatemaTtukay SBISCTCS YYCOHBIM MPEAMETOM 005S3aTeIbHOM MPeIMETHOMN
obnactu «Marematuka u uapopmatukay OI'OC cpemanero obmero oopasoBaHus.

B mnpodeccuonanbHbix 00pa3oBaTEeNbHBIX OPTraHU3ANMAX, PEATU3YIONIUX
o0Opa3oBaTeIbHYI0 MPOrpaMMy CpeIHero o01ero oopa3oBaHusi Ha 6a3e OCHOBHOIO
obOmero oOpa3zoBaHus, y4yeOHBIH mpeameT «MaTemaTuka» u3ydaercs B
o0mreoOpazoBaTeIbHOM IHMKJIE Y4eOHOro IUiaHa Ha 0a3e OCHOBHOTO OOIIEro
00pa30oBaHus € MOJYyYEHUEM CPEIHET0 00IIero o0pa3oBaHusl.

B yue6nbix mranax IIICC3 y4eOHBIM npeamer «MaTeMaTuka» BXOJHWT B
cocTaB oOmuUX 00IIe00pa30BaTEIbHBIX YUEOHBIX MPEAMETOB, (HOPMUPYEMBIX W3
o0s13aTenbHBIX TIpeaMeTHBIX o0nactelt @I'OC cpeanero obIero oopa3oBaHus, IS
npodeccuit CIIO wnu cnenumansHocTelr CIIO ecTecTBEHHOHAYYHOTO MPOQUIIS
npodeccroHaIbHOr0 00pa30BaHMS.

1.3. lleab u njiaHupyemMble pe3yJibTAThI OCBOEHHS MpeaMeTa:

B coorBerctBHUM ¢ mnpuHATOM KOHUIENuuen pa3BUTHUS MaTeMaTUYECKOTO
oOpazoBanus B Poccuiickoit denepanny, MaTeMaTHIecKoe 00pa30BaHUE PEIIAcT, B
YaCTHOCTH, CJIEAYIOIINE KIOUEBbIC 3a0aUu:

«MPEIOCTABIATh KaXXIOMy OOydaromieMycs BO3MOXHOCTb JOCTHUKEHHS YPOBHS
MaTeMaTHYeCKUX 3HAHWUW, HEOOXOJMMOTro I JajdbHEWIel YCIICIIHON JKU3HU B
00IIIeCTBEY;

«obecrnieunBaTh HEOOXOMMMOE CTpaHE YHCIO BBITYCKHHKOB, MaTeMaTHYecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JIJISi MPOAOKCHHS 00pa30BaHUs B Pa3IMYHBIX
HampaBJICHUSIX M IS NPAKTUYECKOW JAesTeIbHOCTH, BKIIOYas MpErnojaBaHue
MaTeMaTUKH, MaTeMaTHYECKUE UCCIeA0BaHus, paboTy B chepe nHPOPMAITMOHHBIX
TEXHOJIOTUH U AP.»;

«B OCHOBHOM 00mleM M cpelaHeM o00meM 00pa3oBaHUM HEOOXOAUMO
MPEeAyCMOTPETh MOATOTOBKY OOY4YaroOIIMXCSi B COOTBETCTBUHU C UX 3alpocamMu K
YPOBHIO MTOATOTOBKH B cpepe MaTEMAaTHUIECKOTO 00pa30BaHUS.



Co0TBeTCTBEHHO, BBIICTSIOTCS TPU HANIPABIICHUS TPeOOBaHMI K pe3ylbTaTaM
MaTeMaTU4ecKOro o0pa3oBaHus:

1) MPAaKTUKO-OPUEHTUPOBAHHOE MaTeMaTH4YeCcKoe 00pa3oBaHHE (MaTEMaTHKa
TS )KU3HHN);

2) MaTeMaTHKa JiJIsl UCIOJIb30BaHus B Mpodeccuu;

3) TBOpPYECKOE HAmMpaBJeHUE, HAa KOTOpOE HaIleJeHbl Te OoOydaromuecs,

KOTOpbIC TUIAHUPYIOT 3aHUMAThCS TBOPYECKOM M HCCIEI0BATEILCKONW paboToOi B
00JacTH MaTeMaTHKH, (PU3UKU, SKOHOMHUKHU U JPYTHX 00JIACTAX.

BbIyCKHUK HAYYWTCS: JJI1 KCIOJB30BaHUS B TOBCEAHEBHOM JXKHU3HH H
oOecrieyeHUs: BO3MOXHOCTH  YCIIEUTHOTO MNPOJOJDKEHUsT 00pa3oBaHUs IO
CHEIUANTbHOCTSAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCTIOJb30BAHUEM MAaTeMaTHKHU.
BbINyCKHUK MOJYYMT BO3MOKHOCTH HAYYUTBHCH: [JIS Pa3BUTHUSI MBIILJICHUS,
UCIIOJIb30BaHMS B MMOBCEHEBHOM KU3HU U 00ECIIEYEHHS] BO3MOKHOCTH YCIIEIIHOTO
OPOJOJKEHUST 00pa30BaHUs IO CIEIHUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIATHBIM
UCIIOJIb30BaHUEM MaTeMaTHKU.

Ilenn ocBoeHus mporpaMMbl — OOECHeYeHHE BO3MOXKHOCTH MCIOJIb30BaHUS
MaTEMaTUYECKUX 3HAHUM W YMEHHUI B TMOBCEIHEBHOW >KM3HU M BO3MOXKHOCTH
YCIICIIHOTO TMPOJOJKEHUsT 00pa3oBaHUs MO CHEHUATbHOCTSIM, HE CBSI3aHHBIM C
NPUKJIAJHBIM HMCIOJIb30BAHUEM MaTEMaTUKHU. BHyTpH 3TOro ypoBHS BBIIEISIOTCS
JIB€ Pa3IMYHbIE IPOTPAMMBL: KOMNEeHcupyrouias 6a306as i 0OCHO8HAs 6a306asl.
OOyuaroiuecsi, OCYHIIECTBIISIIONINE OOydyeHne Ha O0a30BOM YpPOBHE, JOJIKHBI
OCBOUTH O0OIME MaTeMaTUYeCKHE YMEHHUs, HeOoOXoIuMble Mg S>KU3HH B
COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHHU IOJYyYalOT BO3MOXKHOCTh H3YUHTh
npenMeT riyoxke, ¢ TeM 4TOObl B JajibHeilIeM Npu HEOOXOIWMOCTH HU3y4aTh
MaTEeMaTUKY JJI MPOPECCUOHATBHOTO MPUMEHEHUS.

[Ipy w3yyeHMM MaTeMaTUKHd OOJIBIIOE BHHMAHHE VYAENSAETCA Pa3BUTHUIO
KOMMYHUKAaTUBHBIX YMEHUH ((popmMynupoBaTh, apryMEHTUPOBATh U KPUTUKOBATH),
(bOopMHUPOBAHUIO OCHOB JIOTHUECKOT'O MBIIIJICHUSI B YACTH MPOBEPKU UCTUHHOCTU U
JIO’)KHOCTH YTBEPXKACHHUH, MOCTPOCHUS MPUMEPOB M KOHTPIPUMEPOB, IEMOYEK
YTBEPXKJIEHUH, (QOPMYIHUPOBKM OTPUIIAHUNA, a Takke HEOOXOJUMBIX W
JOCTAaTOYHBIX YCJIOBUH. B 3aBHCHUMOCTH OT ypOBHS NporpamMmbl OOJbIIE WU
MEHbLIE BHUMAaHUS YAEISAETCS YMEHUIO padoTaTh O aIrOPUTMY, METOIaM IOMCKA
QITOPUTMAa U ONPECIICHUI0 T'PaHUIl MPUMEHUMOCTU alIropuTMoB. TpeOoBaHmUs,
chopMynupoBaHHbIe B pasneine «l'eomeTpusi», B OONbILIEH CTENEHU OTHOCATCS K
Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPEJCTABICHUN U TpapUuecKUX METOJO0B, YeM K
(dbopManTEHOMY OMUCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

* o0ecnieueHre c(hOPMHUPOBAHHOCTH MPEACTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (PAKTOpaX CTAHOBJIEHHUS MAaTEMAaTUKH;

* obecrieueHne CHOPMHUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMUYECKOTO U
MaTeMaTU4YeCKOTO MBILIJICHUS;

» obecrnieueHrne c(hOPMUPOBAHHOCTH YMEHUU MPUMEHSTH MMOJTYYEHHbIE 3HAHUS MpPU
pELICHUH pa3InYHbIX 33/1a4;



* oOecrieueHrue C(HOPMUPOBAHHOCTU TMPEICTABICHUM O MaTEMaTUKE KaK YacTH
00IIEYeIOBEYECKON KYJIbTYPhl, YHHUBEPCAIbHOM S3BIKE HAYKH, MO3BOJIAIOIIEM
ONMCHIBATh U3y4YaTh PEAJIbHBIE TPOLIECCHI U SIBJICHUS.

Copnepxanue y4eOHON NHUCHMILIMHBI pa3padOTaHO B COOTBETCTBUM C OCHOBHBIMU
coJiep KaTesIbHbIMU JIMHUSIMU OOY4YEeHHsI MaTeMaTHKe:

anredpanyeckas JMHUS, BKIOYAIOU[As CUCTEMATU3ALMIO CBEJICHUIN

* 0 YHuClaX; M3y4YeHHE HOBBIX U OOOOIIEHME paHEe H3YYECHHBIX OIlepalu
(BO3BeJI€HUE B CTENIEHb, U3BJIEUEHUE KOPHS, JIorapu(MUpoBaHue, CHHYC, KOCUHYC,
TAHTCHC, KOTAHTCHC W OOpaTHBhIC K HHMM); WU3YYCHHE HOBBIX BHIOB YHCIOBBIX
BBIpOKEHU W (QOpPMYJI; COBEPIICHCTBOBAHHWE IPAKTHYCCKUX HABBIKOB W
BBIYHUCITUTEITLHOM KYJIbTYPBI, pacimpeHue u COBEPILIEHCTBOBAHHE
anredpanyeckoro armaparta, C(QOPMUPOBAHHOIO B OCHOBHOW IIKOJIE, U €ro
NPUMEHEHHE K PEIICHUI0 MaTeMaTUUECKUX U TIPUKJIAIHBIX 3a/1a4;

* TeopeTUKO-QYHKUHMOHATbHAS JIMHUS, BKJIIOYAIONIas CUCTEMATU3alUI0 U
pacuiMpeHre CBeleHui 0 (QyHKUHMAX, COBEPIICHCTBOBAHUE IPaUUECKUX YMEHHIA;
3HAKOMCTBO C OCHOBHBIMHM HJCSIMH M METOJaMU MaTeMaTHYeCKOro aHaiu3a B
o0beMe, TIO3BOJIAIONIEM HCCIE0BaTh JJEMEHTapHble (QYHKIUU U pellaTh
NpOCTEHIINE reoMeTpUIecKre, PU3NYECKUe U IPYrue MPUKIaIHbIe 3aa4H;

* JIMHUS YpaBHEHUW M HEPABEHCTB, OCHOBAHHAsI Ha TOCTPOCHUH M WCCIIEAOBAHUU
MaTEMaTUYECKUX MOJIEJNIeH, TMepeceKaronascs ¢ alredpanyeckod U TEOPETHKO-
(GYHKIIMOHAIBHOW JIMHUSIMUA W BKIJIIOYAIONIash Pa3BUTHE W COBEPILICHCTBOBAHUE
TEXHUKHU aJlreOpandecKux rnpeoOpa3oBaHUil Uil pellieHusl ypaBHEHU, HEPABEHCTB
U cucreM; (GOpMHUpPOBAHUE CIIOCOOHOCTH CTPOUTH M HCCIEAOBATH MPOCTEHIINe
MaTEeMaTUYECKUE MOJIEIH NP PEIICHUH MPUKIAJAHBIX 3a/1a4, 3a/1a4 U3 CMEKHBIX U
CHEIUATbHBIX TUCIMIIINH;

* TreoMeTpuYecKas JIMHUS, BKIIOYAIONIAs HarJSIAHBIE TIPEJCTaBICHUS O
IPOCTPAHCTBEHHBIX PUTYpaxX U U3yUYEHUE MX CBOMCTB, (HOPMUPOBAHKE U PA3BUTHE
NPOCTPAHCTBEHHOTO  BOOOP&KEHHS, Pa3BUTHE CIOCOOOB  T€OMETPHUYECKUX
U3MEpPEHUH, KOOPAMHATHOTO W  BEKTOPHOTO  METOJNOB  JJIA  PEIICHHS
MaTEMaTUYECKUX U MPUKIIATHBIX 3a/1a4;

* CTOXaCTHYECKasi JMHUS, OCHOBaHHAas Ha Pa3BUTHH KOMOWHATOPHBIX YMEHHIA,
MpeICTaBICHUN 0 BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX
OKpPYXaIOIIEro MUpa.

OcBoenue conepkanust y4deOHOW UCHUIIIUHBI «MaTtemaTuka» obecreunBaet
JOCTHKEHUE CTYIEHTAMHU CIEAYIOIINX pe3y1bmamaog:.

* IUYHOCMHBIX

— c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O MAaTEMAaTHKE KaK YHUBEPCATBHOM SI3BIKE
HAyKW, CPEJCTBE MOJCITUPOBAHMS SBICHUH W TIPOIECCOB, HISAX MU METOJax
MaTeMaTHKH;

— MOHWMaHWE 3HAYMMOCTH MATEMATUKH JIsi HAay4YHO-TEXHHYECKOTO TMporpecca,
c(hOpMHUPOBAHHOCTh OTHONICHHSI K MaTEMaTHUKE KaK K YacTH OOIIEUETIOBEUECKOU
KyJIbTYphl 4Y€pe3 3HAKOMCTBO C HWCTOpPHEH pa3BUTHUS MATEMATHKH, SBOJIOIHCH
MaTeMaTHYECCKHUX HJIEH;



— Ppa3BUTHE JIOTUYECKOTO MBINIJICHUS, TMPOCTPAHCTBEHHOTO BOOOpaKeHUS,
ANTOPUTMHUYECKON KYJIBTYPhl, KPUHTHYHOCTH MBIIICHUS Ha YPOBHE, HEOOXOAMMOM
s Oynymei npodeccnoHanbHON AeITeIbHOCTH, AJIS MPOIOJDKEHHST 00pa30BaHUS
1 caMO00pa30BaHMUs;

— OBJIQJICHHC MAaTEMAaTUYCCKUMH 3HAHUSMH W YMCHHSIMH, HEOOXOIUMBIMH B
MMOBCEIHEBHOM KU3HMU, JUIT OCBOCHUS CMEXHBIX €CTCCTBEHHOHAYYHBIX TUCITUTUTHH
U JHUCIHIUIMH TPOo(EeCCHOHANBHOTO IIMKJIA, JJIS TOJNydeHHs OOpa3oBaHHs B
o0JacTax, He TPEOYIOMUX YrTyOJeHHON MaTeMaTHYeCKON M0 ITOTOBKH;

— TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE caMOOOpa30BaHUIO, Ha
NPOTSHKEHUW BCEW JKW3HHM, CO3HATEIbHOE OTHOIICHHUE K HENPEPHIBHOMY
00pa30BaHMUIO KaK YCIOBUIO YCIEIIHOW NPOQPECCHOHANBHON W OOIIECTBEHHOM
NESATEITBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCIbHONH TBOPYECKOW M OTBETCTBEHHOM
NESATEITBHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMH B
oOpa3oBaTeabHOM,  OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-HCCIEeI0BATEIbCKOM,
NPOSKTHOW W APYTHX BHUJIAX JCSTCIbHOCTH;

— OTHOIICHHE K MPO(ECCHOHATBHON NeATEIPHOCTH KaK BO3MOXHOCTH y4acTHs B
pPEIICHUM JIMYHBIX, OOIICCTBECHHBIX, T'OCYJapPCTBCHHBIX, OOIICHAIMOHAIBHBIX
pooeM;

* MemanpeomMenHuIx:

— YMEHHUE CaMOCTOSITEIBHO OINPEACNATh LEIU ACSTEIBHOCTH U COCTABIATH IJIAHBI
NeSITEIbHOCTH; CaMOCTOSITETLHO OCYHIECTBIISTH, KOHTPOJIUPOBATH u
KOPPEKTHPOBATh JESITENIbHOCTh; HCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHl s
JOCTHXKEHHUSI TIOCTABJICHHBIX IeJIe W peanu3aldd IUIAHOB JIeATEIbHOCTH;
BBIOMPATH YCTEIIHbIE CTPATETUU B PA3JIUYHBIX CUTYAIUAX;

— YMEHUE POAYKTUBHO OOIIATHCS U B3aMMOJIEHCTBOBATH B MPOIIECCE COBMECTHOM
NESTENbHOCTH, YYUTHIBATH TO3UIUMU JPYTHMX YYaCTHUKOB JICSTEIBHOCTH,
3¢ PeKTUBHO pa3penaTh KOH(IUKTHI;

— BIaJICHHE HAaBBIKAMHU TMIO3HABATENbHOM, Yy4eOHO-MCCIIENOBATEIbCKON U
MPOCKTHOW JESTEIbHOCTH, HAaBBIKAMHU pa3pelieHrs MTpoOJieM; CIOCOOHOCTh H
TOTOBHOCTH K CAMOCTOSITEJIBHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1ad,
MPUMEHEHUIO PA3INYHBIX METOIOB MTO3HAHUS,

— TOTOBHOCTh M  CIIOCOOHOCTH K  CaMOCTOSITENIbHOW  WH(MOPMAIMOHHO-
MO3HABATEILHOM JIEATEILHOCTH, BKIIIOUAsl YMEHUE OPUEHTHUPOBATHCS B PA3TUYHBIX
UCTOYHHUKAX WHPOPMAIMHA, KPUTUYECKH OICHWBATh W HMHTEPIPETHPOBATH
nH(OPMAITNIO, TTOTYIaeMYIO U3 PA3THYHBIX HCTOYHUKOB;

— BIAJICHUE S3IKOBBIMH CPEJCTBAMHU: YMEHHE SICHO, JJOTUYHO W TOYHO HU3JaraTh
CBOIO TOUKY 3PEHUs, UCIIOJIH30BAThH aJCKBATHBIE SI3BIKOBBIC CPE/ICTBA;

— BJIaJICHVE HaBBIKAMH TIO3HABATEILHOW Pe(IICKCUU KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUMW, T'PAHUIL
CBOCTO 3HAHWS W HE3HAHUS, HOBBIX IMO3HABATENIBHBIX 337a4 M CPEACTB IS MX
TOCTHKEHUS;



— LIeJICYCTPEMJIEHHOCTh B MOUCKAX M MPUHATUU PEIICHHI, COOOPa3UTENbHOCTh U
UHTYMIIMS, PA3BUTOCTh HNPOCTPAHCTBEHHBIX MPEACTABICHHUH; CIHOCOOHOCTH
BOCIIPUHHUMATh KPAacoTy U TAPMOHHIO MUPA;

* NPEOMEMHbBIX .

— Cc(OpPMHUPOBAHHOCTh MPEACTABICHUM O MAaTeMaTUKe KaK YacTh MHPOBOU
KyJIbTyphl M MECT€ MAaTeMaTHMKd B COBPEMEHHOW LMBWIM3ALUU, CIOCO0axX
ONMCAHUS SIBJIECHUN PEATBHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— Cc(hOpPMHUPOBAHHOCTh MPEJACTABICHUH O MATEMAaTUYECKUX TMOHATUAX KakK
BOKHEUIIINX MAaTEMATUYECKUX MOJENSAX, IMO3BOJISIIONIMX OMNUCHIBATH W HU3y4daTh
pa3HbIe MPOLECCHl W SBJICHUS; NOHUMAHHUE BO3MOXHOCTH aKCHOMATHYECKOIO
NOCTPOEHHUSI MAaTEMAaTUUECKUX TEOPHUIA;

— BJIAJICHHE METOJAaMM JIOKA3aTEIbCTB M aJrOPUTMOB pPEUIEHUS, YMEHHE HX
IPUMEHATH, IPOBOJAUTH TOKA3aTEIbHBIE PACCYKICHHS B XO/I€ PELIEHHUS 3a/]1a4;

—  BJQJEHHME CTAaHJAPTHHIMM TPUEMaMM  PEHICHUS  pPAlMOHAIBHBIX U
UppalMOHANIbHBIX, NTOKA3aTENIbHbBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUN
Y HEPABEHCTB, UX CUCTEM; MCIOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTrpaMm, B
TOM 4YHUCJE JJIsl TOMCKA MYTH PELICHUsS M WUIIOCTPAlMU PEUIEHUs YpaBHEHUU U
HEPaBEHCTB;

— c(popMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATUAX MATEMATHYECKOTO
aHaJau3a M HUX CBOWCTBax, BJAJECHUE YMEHUEM XapaKTEPU30BATh ITOBEJICHHE
(GyHKIIUMH, WCMOJIb30BAaHUE TOJNYYCHHBIX 3HAHMM [JiIi ONUCAaHUS W aHaiu3a
peabHbIX 3aBUCUMOCTEN;

— BIJIAJICHHE OCHOBHBIMU TIOHSATHUAMU O IUIOCKUX M MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTH YMEHHUS
pacno3HaBaTh TeOMETpUYecKrue (Uryphl Ha 4YepTekax, MOJEISAX U B PeallbHOM
MUpE; MPUMEHEHNE N3YYCHHBIX CBOMCTB reoMeTpuyeckux Guryp u popmyn ans
peleHns reoOMeTpUYECKHUX 3a1ad U 3a]1ay ¢ IPaKTUYECKUM COAEPKAHUEM;

— c(OopMUPOBAHHOCTh TPEJCTABICHUN O TMpoleccax M SBICHUSX, HMEIOIUX
BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MUDE,
OCHOBHBIX MOHATHSIX 3JIEMEHTAPHOW TEOPUU BEPOSTHOCTEHW; YMEHUW HAXOIUTh W
OIICHMBATh BEPOSTHOCTH HACTYIUICHUS COOBITUHA B MPOCTEHIINX MPAKTHIECKUX
CUTYalMsIX U OCHOBHBIE XapAKTEPUCTUKHU CIyYalHbIX BEJIUYNH;

— BJIQJICHUE HABBIKAMHU HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIpU
pEeLICHNH 3a4a4.

Kon JIP YmMmenus 3HaHUSA
OK 01 Bsi6upathb criocoObl | BBIIOJIHATH apu(pMeTHIecKue 3HAYEHUE MaTEMAaTUYECKON
pelieHns 3a1a4y NENCTBUS, cOYeTasl yCTHBIE U HayKH JUIsl pELIeHUs 3a/1a4,
npodeccuoHaIbHON MYCbMEHHBIE ITPUEMBI, BO3HUKAIOIIKUX B TEOPUH U
JESITEILHOCTH IIPUMEHEHHUE BBIUUCIUTEIBHBIX | IPAKTHUKE; IIHUPOTY U
IIPUMEHUTEIBHO K YCTPOMCTB; HAXOAUTH 3HAYEHUSI | OTPAaHUYEHHOCTD
Pa3IMYHbIM KOHTEKCTaM; KOPHSI HaTypaJIbHOM CTETEHH, IIPUMEHEHHUS

CTENEHHU C PallMOHAIbHBIM MaTEMaTHYECKUX METOJOB K

OK.02 OcymiecTBisTh nokasaresem, Jorapudma, AQHAJIN3y U UCCIICIOBAHUIO
IIOMCK, aHAJIN3 U UCTIOJIb3YS MPU HEOOXOIUMOCTH | IPOIIECCOB U SIBJICHUH B
UHTEPIIPETALNIO BBIYHCIIUTENBHBIE YCTPONUCTBA; IpUpPOJIE U OOIIECTBE; —




uH(pOpMaIny,
HEOOX0TUMOM IS
BBINOJIHCHUS 3214
npodeccuoHaIbHO N
JEATSILHOCTH

I10JIb30BAThCS OLIEHKOM U
IIPUKUAJIKOU ITPU IIPAKTUYECKUX
pacyerax; — MPUMEHSTh
MOHSITHUS, CBSI3aHHBIE C
JIEJIMMOCTBIO LIEJIBIX YHCEN, IIPU
pelIeHuN MaTeMaTUYECKUX
3a/1a4; — HaXOJIUTh KOPHU
MHOT'O4YJIEHOB C OJJTHOM
MEPEMEHHOM, PACKIIAbIBATh
MHOTOYJICHBI Ha MHOXKUTEIIH; —
BBITIOJTHATH JICUCTBUS C
KOMILJIEKCHBIMH YHCJIAMH,
10JIb30BATHCS TEOMETPUUYECKOM
WHTEpIpeTaeil KOMIUIEKCHBIX
YHUCeJl, B MPOCTEUIITNX CIydasx
HAXOJIUTh KOMIUIEKCHBIE KOPHU
YpaBHEHUH C JIEHCTBUTEIbHBIMU
ko3 durmenTaMu; — MPOBOIUTH
npeoOpa3oBaHus YUCIOBBIX U
OYKBEHHBIX BBIPAKECHUH,
BKJTFOYAFOIINX CTETMEHH,
paauKabl, Jorapupmsl U
TPUTOHOMETPUYECKUE (DYHKIIUHU.

OTIpE/ICISITh 3HAYCHUE (PYHKIHH
110 3HAYCHHUIO apTyMEHTa TPU
pa3IMYHBIX crioco0ax 3adaHus
GYHKIIUN; — CTPOUTH Tpaduku
W3YYCHHBIX (QYHKIIHH,
BBITOJIHATH TIPEOOpa30BaHUS
rpaMKOB; — ONUCHIBATH I10
rpaduky u o Gopmyie
TIOBEJICHHE U CBOMCTBA
GyHKIMIT; — pemaTh ypaBHCHHS,
CHCTEMBI YPaBHCHHUH,
HEPaBEHCTBA, UCIIOJIb3YS
CBOWCTBA QYHKIMI U UX
rpaduveckue mpeIcTaBICHuUs;

HaXOJUTh CyMMY O€CKOHEYHO
yOBIBaIOLIEH reoOMeTpUYeCcKU
IIPOrPECCUU; — BBIUUCIIATD
IPOM3BOJIHBIE U ITEPBOOOPA3HbBIE
3JIEMEHTapHBIX (YHKIUH,
IOpUMEHSS TPaBUJa BHIYUCICHUS
IIPOU3BOIHBIX U
epBOOOPA3HBIX, UCIIOIB3YS
CIpaBOYHBIE MaTEPHAIIBI; —
UCCIeI0BaTh PYHKIIMU U
CTPOMTH UX T'PaPUKH C
IIOMOUIBIO IPOU3BOAHOM; —

3HAYCHHE MPAKTUKU U
BOIIPOCOB, BOZHUKAIOIIHX B
caMoil MaTeMaTuKe, JIJIs
(dbopMHUPOBAHHUSI U PA3BUTHUS
MaTe€MaTHYECKOU HAyKU; —
UJICU PACIIUPEHUS YUCIOBBIX
MHOECTB KakK criocoda
MOCTPOEHHUS HOBOTO
MaTeMaTUYeCKOro anmnapara
JUTSL pEILICHUS] PAKTHYECKUX
3a/1a4 ¥ BHYTPECHHHX 3a]1a4
MaTEeMAaTHUKH; — 3HAaUCHHE
AaeH, METOJ0B 1
pe3yiabTaToOB anreOpsl U
MaTeMaTHYeCKOTO aHaIN3a
JUISL IOCTPOEHUS MOJIEIEn
peaTbHBIX MPOIIECCOB U
CUTYAallNil; — YHUBEPCAIBHBIN
XapakTep 3aKOHOB JIOTUKH
MaTeMaTHUYeCKHX
paccyXIeHU, UX
MPUMEHUMOCTD B Pa3IMYHBIX
00J1aCTAX YEeIT0OBEUECKOU
JIEATEIbHOCTH; — Pa3INdKe
TpeOOBaHUH, PEAbABIIEMbIX
K JI0Ka3aTeJIbCTBaM B
MaTE€MAaTHKE, ECTECTBEHHBIX,
COLMATIbHO-3KOHOMHUYECKHUX
Y TYMaHHUTApPHBIX HayKax, Ha
MIPaKTUKE; — POJIb
AKCUOMAaTHKU B MAaTEMAaTHKE;
BO3MOJKHOCTb IOCTPOEHUS
MaTeMaTHUYECKUX TEOPHIl Ha
AKCHOMaTHU4€CKOM OCHOBE;
3HAYEHHUE AKCUOMATUKHU IS
Ipyrux o0nactel 3HaHUS U
JUTSL IPAKTUKH; —
BEPOSITHOCTHBIX XapakTep
pa3IMYHBIX IPOLIECCOB U
3aKOHOMEPHOCTEN
OKpYXKaIOILEro MUpa.




peuaTh 3a/1a4u ¢ NPUMEHEHUEM
YPaBHEHUS KacaTeIbHOU K
rpaduKky QyHKIMH; — penaTh
3a/1a4u Ha HAXOXJICHUE
HanOOJIBIIIETO U HAMMEHBIIIETO
3Ha4YeHUs (YHKIUU HAa OTPE3KE;
— BBIYUCIIATH TUIONIA/Ib
KPUBOJMHEWHOW TpaIeuu;

pemaTh paroHaIbHEIE,
MOKa3aTebHbIEC U
norapuMHUUecKre YpaBHEHUS U
HEpaBEHCTBA, UPPAITUOHAIbHBIE
Y TPUTOHOMETPHUUECKHE
ypaBHEHUSI, UX CHCTEMBI; —
JIOKa3bIBaTh HECIIOKHBIC
HEpPaBEHCTBA; — PeIIaTh
TEKCTOBBIE 33/1aUl C TTIOMOIIBIO
COCTaBJICHUS YPAaBHEHUI, 1
HEPaBEHCTB, HHTEPIIPETUPYS
pe3yNbTaT C y4eTOM
OTpaHWYEHUH YCIOBUS 3a/1aUH; —
n300pakaTh HA KOOPJUHATHOM
IUIOCKOCTH MHO>KECTBA PEIICHUN
YpaBHEHUH U HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU U UX
CUCTEM. — HaXOJUTh
npUOIMKEHHBIE PEIICHUS
YpPaBHEHUH U UX CHUCTEM,
UCIOJIB3YSI rpadUuecKuii METOI;
— peliaTth ypaBHEHHsS,
HEPaBEHCTBA U CUCTEMBI C
MpUMEHEHHEM I'paduyecKuX
MPEJCTaBICHUH, CBOMCTB
(GYHKIIUN, TIPOU3BOTHOM;

pemaTh MpoCTeHIINe
KOMOMHATOPHBIC 3a]1a41
METOJIOM 1epedopa, a TaKxKe C
UCIIOJIb30BAHUEM M3BECTHBIX
bopmyI1, TpeyroabHUKA
[Tackans; BEIUUCTATH
K0dpPUITUEHTH OMHOMA
Herotona no opmyne u c
UCIIOJIb30BaHUEM TPEYroJIbHUKA
[Tackans; — BEIYUCHATS, B
MPOCTEHIIINX CITydasX,
BEPOSITHOCTH COOBITHI Ha
OCHOBE TOJICYETa YHClia
HCXOJIOB.

JIn4HOCTHBIE pe3yJIbTaThI
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peaim3allum nporpaMmmbl BOCIIMTAHUSA

JIP 1 Poccuniickyro rpaxJaHCKyr0 UACHTUYHOCTb, IATPUOTU3M, YBAXKEHUE K CBOEMY
HapoJy, 4YyBCTBA OTBETCTBEHHOCTH Iiepe] POAMHOM, TOPAOCTH 3a CBOM Kpaid, CBOIO
Ponuny, npouioe u HacTosIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu, yBakenue
rOCyJapCTBEHHBIX CHMBOJIOB (Tep0, diar, rumH);

JP 5 c(OPMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCITUTAHUS B COOTBETCTBHUH C
00I1e4YeIOBeYeCKUMH IEHHOCTSIMU U HJIeaJaMH T'PakKIaHCKOTO 00IIeCTBa;
FOTOBHOCTb U CLIOCOOHOCTb K CAaMOCTOSITENIbHOM, TBOPUYECKOW U OTBETCTBEHHOM

NESITENLHO;

JP 7 HAaBBIKA COTPYIHUYECTBA CO CBEPCTHUKAMU, JETbMU MIIAJIIETO BO3pPACTa,
B3POCJIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HON, yUeOHO-
HCCIIEIOBATENIbCKON, MPOEKTHOM U APYTUX BUJIAX JESITENIbHOCTH;

JIP 9 TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha
MMPOTAKCHHUN Bcel JKU3HU, CO3HATCJIbHOC OTHOIICHUC K HCEIIPCPBIBHOMY
00pa30BaHUIO0 KaK YCIOBUIO YCIEHMIHOW MPOQPECCHOHAIBHOW U OOIEeCTBEHHOM

JEeSITCILHOCTH;

1.4. QOOocHOBaHHe

INPUMCHECHUSA TEXHOJOTuM AUCTAHIITUOHHOI'O H

3JIEKTPOHHOT0 OOy4YeHHMsl /Jsi ONpeJeJeHHbIX 3JIEMEHTOB COJEepPKAHUS
001eo0pa3oBaTebHOIO MpeAMeTa

B mpomecce mnpenomaBanus OVYII BO3MOXKHO HCIIOIB30BaHUE CIIETYIONTUX
WH(OOPMAIIMOHHBIX TEXHOJOTHIMA

udpoBbIe HHCTPYMEHTHI

IIpumeHenne uu¢poBbIX HHCTPYMEHTOB /ISl IOCTHKEHUS Pe3yJIbTaTol
00111e00pa30BaTeJbLHOI0 NPeIMeTa

Power Point [TonroTroBka k mpaktudeckum 3ansatuaM no OVII. st mpoBeaeHust 3aHITH
WCITOJIB3YIOTCS TIPE3CHTAIINH
Buneodunbem [IpumeHseTcs Kak WUTFOCTPATUBHBIN MaTepHUall IPU U3yYEHUHU TEM - Ha

mwiatdopme YouTube

BHGKTpOHHaH mo4yra

CereBoii pecypc, UCTIOIb3yEMbIil 17151 KOMMYHUKALIUU C 00yJaOIUMUCS.
Kpowme Toro, npumeHsieTcst 1151 OCyLIECTBICHUS KOHTPOJISL y4eOHOTO
nporecca (Iepenucka: OTBEThI Ha TEKYIIHE BOMPOCHI, MPOBEPKa TOMAIIIHU
3a/laHui 00y4aroMINXCs

Ckain

H606X0,Z[I/IMOG KOHCYJIbTUPOBAHUEC II0 KCIIAHUIO 06yqa}01uer0c51 B
MNpCAABCPHUHN CAa4Yr SK3aMCHaA 110 JUCHUILIIMHC «MaremaTuka

[Touckossiii SAnnexc/Google

[Tomoraer opraHu30BaTh CAMOCTOSTEIBHYIO pa00OTy 00yYarOIIUXCs IPU
MIOJITOTOBKE K 3aHATHAM, 0OeCIieurBasi UM JOCTYI K HH(OPMAIIMOHHBIM Bef
pecypcam 1o u3y4aeMbIM TeMaM. Taxke peKOMEHIYEeTCS B Ka4eCTBe
yueOHOM mIaTGOpMBbl «IIEPEBEPHYTOT0» 00yUeHUs (AOMOTHUTEIBHBII
UCTOYHUK WH(GOPMAIIUU JJISi OCMBICIICHUS U3JI0KEHHBIX Ha JEKIUIX
ACTIEKTOB JIMTEPATYPHOTO PA3BUTHS 00YUAIOIINXCS)

MoOuiibHOE MPUIIOKEHNE

I/ICHOHLSYGTCH IIPHUIIOKCHHUC WhatsApp, KOTOPOC IMMO3BOJIACT MOAACPKUBAT!
KOMMYHUKAIIUIO C O6y‘IaIOIJ_II/IMI/IC$I KaK Ha 3aHATHAX (MO)KHO OTHPABJIATH
HHTepeCHLIﬁ KOHTCHT), TaK 1 BHC UX (pemaTL BO3HUKAIOIIHEC HpO6J’IeMH, B
OCHOBHOM OPraHU3alMOHHOI'O XapaKTepa)

CoranbHasa ceTh

I/ICHOHBSYGTCH «Facebook» U1 KOMMYHUKAIUU C O6y‘-IaIOH_[I/IMI/ICH

[Ipu peanuzanus 1aHHOW MPOTrpaMMbl IPUMEHSIETCS JIEKTPOHHOE O0yUYeHUE
U TUCTAaHIIMOHHbIE 00pa30BaTENbHbIC TEXHOIOTHUU.
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1.5. Pexkomenayemoe KOJIHYECTBO YacOB HA OCBOEHHE padoyell NMPOrpamMmbl

y4eOHOro npeaMmera:

MaKcuMalbHas yueOHasi Harpy3ka 351 yac, B TOM 4uclie:

oOs3aTenbHas ayquTopHas yueOHas Harpy3ka — 234 yaca;

caMmocrosiTenabHas padorta — 101 vaca;
KOHCYJIbTauuu — 16 4acos.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJMETA

2.1. O0beM y4eOHOro mpeaMeTa U BUAbI y4eOHOI padoThl

Bua yueOHoii paGoTbl KoimmuecTBo
4acoB

MaxkcuMmaJsibHasi yueOHasi HATpy3Ka (Bcero) 351
Oobsi3aTesqibHAsE  ayAuTOpPHasi y4dyeOHasi Harpyska 234
(Bcero)
B TOM YHCJIE:
MPAKTUIECKHUE 3aHSATHS 100
KOHTpOJIbHAS paboTa 1
CamocrosiTesibHasi padoTa 00y4arIerocst 101
Koncyabranuu 16

Hrorosas arrecrauus B popme IK3aMeHa
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2.2. TeMaTH4eCcKHH IUIAH U COAepP:KaHUe y4eOHOro npeamera «MaremaTuka»

HanmenoBanme Conepxxanue yueOHOro MaTepuaJa, JJadoparopHbie padoThl U MPAKTHYECKUE 3aJaHUS, O6bem | Koabl koM. u
pa3iesioB U TeM caMoCTOsITeJIbHAasi padoTa 00y4YaoImMXxcst 4. JIP
1 2 3
Pa3nen 1. BBenenne 2
| BRoHast KOHTpOIbHAS paBoTa 2 JIP1,
Pa3nen 2. Pa3zBuTHne nNoHATHS 0 YUCIE 10
Tema 2.1. PazButne | Llensie u paioHaIbHBIE YHCIIA. 2 JIP7, JIP 9
NOHATHSA 0 YUCJIe JleiictBurenbHble uncna. [pubnukeHHble BEIUUCICHHUS. 2 JIP7,JIP 9
I13 Nel Apudmernueckue 1eiCTBUS HaJ YUCIaMU 2 JIP9, JIP 70K 1
KoMmnekcusle unca. 2 JIP7, JIP 9
I13 No2 Apudmerndeckue 1eicTBUS HaJl KOMIUIEKCHBIMU YHCIIAMHU. 2 JIP7,JIP9 OK 1
CamocTosiTeibHasi paboTa 6
JlelicTBUTENIbHBIC YNCIIA U UX BEJIMYHHBI. 2 OK2JIP 5
Boruncnenus ¢ npubanKeHHbIMU TaHHBIMH. 2 OK2JIP 5
KommuiekcHbie uncna 2 OK2JIP 5
Pa3nen 3. Kopuu, crenenu u jorapugmsol 28
Tema 3.1. Kopuu u | KopHE HaTypaabHOU CTENEHU U3 YUCIA U UX CBOMCTBA. 2 JIP7, JIP 9
CTeNneHu I13 No 3 BeluncneHue 1 CpaBHEHHE KOPHEH. 2 JIP7,JIP 9 OK 1
CreneHu ¢ pallMOHAIBHBIMU U JIEHCTBUTEIBLHBIMU MMOKA3aTEISIMU, UX CBOMCTBA. 2 JIP7, JIP 9
I13 Ne 4 Penienune uppaimoHaibHbIX YypaBHEeHUH. HaxokeHne 3HaUeHU CTeNeHen ¢ 2 JIP7,JIP 9 OK 1
panroHaNbHBIMM NOKa3aTensiMu. CpaBHEHUE CTETICHEH.
I13 Ne 5 [IpeobOpazoBaHus BEIPAKECHUN COACPIKALUX CTEIICHH. PeleHne moka3aTeabHbIX YPAaBHCHHI. 2 JIP7, JIP 9 OK 1
I13 Ne 6 [IpeobpazoBaHue BeIpaXKEHUHN COEPIKAIIMX CTEIIEHN U KOPHH. 2 JIP7, JIP 9 OK 1
Tema 3.2. Jlorapudm. | OcHoBHOE JorapudMuyecKoe TOKIECTBO. JlecaTUIHbIEC U HATypaJlbHbIE JOrapu(pMBbI. 2 JIP7, JIP 9
Jlorapugm uucJia. I13 No 7 Haxoxxaenue 3HaueHuit joraprdma no npou3BoIbHOMY OCHOBAHHIO. 2 JIP7,JIP 9 OK 1
[IpaBuna neiictuii ¢ norapudmamu. Ilepexon K HOBOMY OCHOBAHHIO. 2 JIP7, JIP 9
I13 Ne8 Tlepexo1 OT 0THOrO OCHOBAHMSI K APYTOMY. 2 JIP7,JIP 9 OK 1
Tema 3.3. [IpeoOpazoBanue palOHAIbHBIX, HppalMOHaIBHBIX CTETIICHHBIX, MOKa3aTeJIbHBIX u 2 JIP7, JIP 9
IIpeodpa3oBanue JOrapu(pMUUECKUX BBIPAKCHHIL.
ajredpanvecKux 13 Ne 9 BolunicieHue 1 cpaBHEHUE JIorapu(MoB. 2 JIP7,JIP 9 OK 1
BbIPaKEHHH I13 Ne 10 JlorapudmupoBanue ¥ NOTCHIMPOBAHUE BbIPAKEHUH. 2 JIP7,JIP9 OK 1
I13 Ne 11 Pemienue norapu(pMuuecKux ypaBHEHHUH. 2 JIP7,JIP 9 OK 1
CamocrosiTesbHasi padora 8




Kophu u crenenun 2 OK2JIP 5
Crenenu ¢ pallMOHAIBLHBIMU MTOKA3aTEISIMU 2 OK2JIP 5
Crernenu ¢ IeUCTBUTENLHBIMU IIOKA3aTEIIMU U UX CBOMCTBA 2 OK2JIP 5
Jlorapudmpl 1 UX CBOICTBA. 2 OK2JIP 5
Pa3nen 4. [IpsiMble U JIOCKOCTH B MPOCTPAHCTBE 14
Tema 4.1. IIpavMbie 1 | B3auMHOE pacnosio)keHWe IBYX IPSMBIX B NpoOCTpaHcTBe. [lapayuienbHOCTh NPAMON M IIIOCKOCTH. 2 JIP7, JIP 9
IVIOCKOCTH B [TapanienbHOCTh IJIOCKOCTEN
NPOCTPAHCTBE [TapamtenpHOCTE IIIOCKOCTEH. llepneHAMKYIAPHOCTH HpsAMOM M IUIOCKOCTH. [leprneHmukynsap u 2 JIP7,JIP 9
HAaKJIOHHAs. YTOJI MEXAYy IPSAMON M INIOCKOCTBIO. /[ByrpaHHBIN yroil. Yroj Mexay IUIOCKOCTSIMM.
[lepnieH TuKyNIpHOCTH IBYX IJIOCKOCTEH.
[13 Ne 12 Ilpu3Haku B3aUMHOTO PACIHOJIOKEHHUS MpPSIMBIX. YTOJd MEXIy MNpsAMbIMH. B3aumHoe 2 JIP7,JIP9 OK 1
pacrojyio’keHue MPSAMbIX U IUIOCKocTed. lleprneHauKkynsp U HakJIOHHAsS K IJIOCKOCTH. YTOJ MEXIy
MPSIMOM U TUIOCKOCTHI0. TeopeMbl 0 B3aMMHOM PacIoJIOKEHUU IPsIMOM U miockocTu. Teopema o Tpex
MIEpIEeHIUKYIIsIpax.
I'eomerpuueckue  mnpeoOpa3oBaHHsl  MPOCTPAHCTBA:  MApPAICNIbHBIA  MEPEHOC, CHUMMETpUs JIP7, JIP 9
OTHOCHUTEJIbHO IJIOCKOCTH.
I13 Ne 13 PaccrosiHME OT TOYKHM A0 IUIOCKOCTH, OT MPSMOW JI0 TJIOCKOCTH, PACCTOSHUE MEXKIY 2 JIP7, JIP 9 OK 1
TJIOCKOCTSIMU, MEKTy IPOU3BOJIbHBIMU (DUTYpaMH B IPOCTPAHCTBE.
[TapannensHoe  mpoekTupoBaHue. [lmomaap  opToroHanmpbHOW — mpoekuuu.  M3o0paxenue 2 JIP7, JIP 9
MIPOCTPAHCTBEHHBIX QUTYD.
I13 No 14 IlapannenbHOo€ MPOEKTHUPOBAHUE W €r0 CBOWCTBA. TeopeMa O IJIOIMIaJAX OPTOrOHAIBHOM 2 JIP7, JIP 9
MPOEKIIMM MHOTOYroJIbHUKA. B3auMHOe pacnosioxkeHue OK 1
MIPOCTPAHCTBEHHBIX (DUTYD.
CamocrosiTeJibHasi padoTa 20
AKCHOMBI CTEPEOMETPUH U IIPOCTEHIINE CIACACTBUS U3 HUX 2 OK 2 JIP 5
Yroa Mmexay NpsSMbIMU. 2 OK 2 JIP 5
[Ipyu3Hak napasuieIbHOCTH IPSMON U INIOCKOCTH. 2 OK2JIP 5
[Ipu3Hak napawuiebHOCTH IIJIOCKOCTEN 2 OK2JIP 5
[TapanienpHOE IPOEKTUPOBAHKUE U €I0 CBOMCTBA. 2 OK2JIP 5
[lepneHMKYISIPHOCTD NPSMOM U TNIOCKOCTH. 2 OK2JIP 5
OpTOroHanbHO€ MPOCKTUPOBAHUE. 2 OK2JIP 5
IlepnieHqUKyNISAp ¥ HAKJIOHHAS. 2 OK2JIP 5
YTroJ1 MeXKLYy IPSAMOU U IUIOCKOCTh. [IByrpaHHBbIi yroJl. 2 OK2JIP 5
YroJs Mexay II0CKOCTAMU. [lepnenauKyIIpHOCTD ABYX IIJIOCKOCTEM. 2 OK2JIP 5
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Pa3nes 5. KomOuMHaTOpHKA, CTATHCTHKA U TEOPHS BepPOSITHOCTEN

12

Tema 5.1. DiemenTbl | OCHOBHBIC IOHSITHSI KOMOMHATOPHKH. 2 JIP7, JIP 9
KOMOMHATOPUKH I13 Ne 15 Pa3smenienusi, coueTaHusi 1 NEPECTAaHOBKHU 2 JIP7, JIP 9 OK1
I13 Nel6 3amaum Ha MOICYET YKCIIa pa3MEIEHU, IEPECTAHOBOK, COUCTaHUH. 2 JIP7, JIP 9 OK1
[13 Ne 17 Pemienue 3aj1au Ha nepe0Op BapUaHTOB. 2 JIP7,JIP 9
®opmyna buHoma Herotona. ColicTBa OMHOMUHAIBHBIX K03 duuunenToB. Tpeyronpuuk [lackans. 2 JIP7,JIP 9
[13 Ne 18 Pernienne KOMOMHMPOBAHHBIX 3a/1a4H. 2 JIP7, JIP 9 OK1
CamocrosiTeJibHas paboTa 2
‘ OneMeHTbl KOMOMHATOPUKH. 2 OK2JIP 5
Pa3nen 6. KoopauHaTsl 4 BEKTOPbI 14

Tema 6.1. [IpsimoyronpHas (AekapToBa) cucTeMa KOOpAUHAT B mpocTpaHcTBe. Dopmyna pacCTOSHUS MEKTY 2 JIP7, JIP 9

Koopannartel u JBYMsI TOYKaMU. YpaBHEHUS cepbl, MIOCKOCTU U MPSIMOM.

BEKTOPbI I13 Nel9 Bexkropsl. [lelicTBus ¢ Bekropamu. JlekapToBa cucremMa KOOpAUHAT B IPOCTPAHCTBE. 2 JIP7, JIP 9 OK1
Bexkropsl. Moayine Bexktopa. PaBeHcTBO BeKTOpOB. Cl10K€HHME BEKTOPOB. ¥ MHOKEHUE BEKTOPA Ha 2 JIP7, JIP 9
yncio. Pa3noxxeHne BEKTOpa 1o HanpaBJIeHUsIM. YTOJI MEXIY ABYMs BEKTOpaMHU.

I13 Ne 20 PaccrosiHue mexay Toukamu. JIeMCTBUS C BEKTOpaMU, 3aJaHHBIMU KOOPIMHATaAMHU. 2 JIP7, JIP 9 OK1
I13 No 2 1TIpoekuust BekTopa Ha 0ch. KoopauHaTel BekTopa. CKaISIpHOE MPOU3BEICHHE BEKTOPOB. 2 JIP7, JIP 9 OK!
I13 No 22 CkansipHoe mpou3BeIcHUE BEKTOPOB. BekTOpHOE ypaBHEHUE MPSIMOM U TIJIOCKOCTH. 2 JIP7, JIP 9 OK1
113 No 23 Vcnionp30BaHre KOOPJWHAT U BEKTOPOB MPY PEIICHUM MPUKIIATHBIX 3aa4. 2 JIP7, JIP 9 OK1

CamocrosiTeJbHas padora 10
BekTopbl Ha MIIOCKOCTH M B TPOCTPAHCTBE. 2 OK2JIP 5
JlelicTBUA HaJ BEKTOPAMHU C 33JJaHHBIMU KOOPAMHATAMU 2 OK2JIP 5
[IpsimoyroapHbIE KOOPAMHATHI HA IJIOCKOCTH U B IPOCTPAHCTRBE. 2 OK2JIP 5
JlnmuHa BexkTopa. YToJ MEeK1y BEKTOpaMHu. 2 OK 2 JIP 5
PaccTosinne Mmexay Toukamu. YpaBHEHUA NPAMOIL. YpaBHEHHE OKPYKHOCTH. 2 OK 2 JIP 5

Tema 7. OCHOBBI TPUTOHOMETPUH 31
Tema 7.1. OcnoBHble | CHHYC, KOCHHYC, TAHT'€HC U KOTAHI'€HC IIPOU3BOJIBHOIO YIJIa. 2 JIP7, JIP 9

NOHATHS Paguannas mepa yria. 1 JIP7, JIP 9 OKI1

I13 Ne 23 PaguaHHblil METOJ M3MEPEHUS YIII0B BPAIlleHHs U CBSA3b C IPaJyCHON MEpO. 1
Tpuronomerpruueckue GyHKIIMHU YUCIOBOTO apryMEHTa, 3HAKU MX 3HAYCHHUH 2 JIP7, JIP 9

HTorosasi KOHTpoJIbLHasi padoTa 1
Tema 7.2. OcHoBuble | DOpMyIBI IPUBEICHUS. 2 JIP7, JIP 9
TpUroHomerpu4ieckue | Gopmyrsl CIOKEHUS. 2 JIP7,JIP 9
TOKAECTBA @DopMynbl yABOCHHUS 2 JIP7,JIP 9
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Dopmynvt NONOBUHHO20 Veld. 2 JIP7, JIP 9
I13 Ne 25 OcHOBHBIE TPUTOHOMETPHUECKUE TOKIECTBA, PopMya yABOSHHs, IpeoOpa3oBaHue 2 JIP7,JIP 9
CYMMBI TPUTOHOMETPUYECKUX (PYHKIIMIA B TPOM3BEACHUE, TPE0Opa30BaHNE POU3BEICHHS OK1
TPUTOHOMETPUUYECKUX (QYHKIUH B CYMMY.
Tema 7.3. [Tpeobpa3oBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIMK B TPOU3BEACHUE U IPOU3BEICHUS B CYMMY. 2 JIP7,JIP 9
IIpeoOpa3oBanus BoipakeHue TpuroHomeTpudeckux (GyHKIUN 4epe3 TAHT'€HC TIOJOBUHHOIO 2 JIP7,JIP 9
NPOCTEeHIINX apryMeHTa.
Tpuronomerpuyeckux | I13 Ne 26 [IpeoOpa3oBaHus MPOCTEHITNX TPUTOHOMETPUIECKUX BBIPAKCHUH. 2 JIP7, JIP 9 OK1
BbIpasKeHU
KouncyabTanus OCHOBBI TPUTOHOMETPHUHU 2 JIP7, JIP 9
CamocrosiTesbHasi pabora 6
Pannannoe usmepenue yrios u ayr. TpuroHoMerpuueckre (yHKIIMM YUCIOBOIO apryMEHTa, 3HaKU 2 JIP7,JIP 9
WX 3HAYEHUU
CoOTHOIIEHHE MEX 1y TPUTOHOMETPHYECKUMH (PYHKIMSIMHU OJTHOTO apryMeHTa 2 JIP7, JIP 9
[IpeobpazoBanue CyMM TpUTOHOMETPUUECKUX (GYHKITUN B mpousBeneHue. [IpeodbpazoBanmue 2 JIP7, JIP 9
MPOU3BEACHUN TPUTOHOMETpUYECKUX (PYHKIUI B CyMMBI. [IepHoIMYHOCTh TPUTOHOMETPUYECKHIX
byHKINNA
Tema 7.4. [IpocTeire TpPUrOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA 2 JIP7, JIP 9
Tpuronomerpudeckne | [13 Ne 27 IIpocreiiinue TpUroHOMETpUIECKUE YPaBHEHUS U HEPABEHCTBA 2 JIP7, JIP 9 OK1
YPaBHEHUA U OO6partHbpIe TPUTOHOMETPHYECKHE QYHKIIMNA. APKCHUHYC, apKKOCHHYC, aDKTAHT€HC. 2 JIP7, JIP 9
HepaBeHCTBa I13 Ne 28 OOpatHbie TpUrOHOMETpUYECKUE (PYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHTEHC. 2 JIP7, JIP 9 OK1
CamocTosiTesibHasi padoTa 2 JIP9, JIP 11
‘ CaoiicTBa u rpaduku TpuroHoMeTpuuecknx GyHkui. OOpaTHBIE TPUTOHOMETPUYECKUE (DYHKIIUH 2 OK2JIP 5
Pa3nen 8. ®yHKuMHU, X CBOiicTBA ¥ TPaduKHU 22
Tema 8.1. ®yuknun | Oynkuuu. O61aCcTh ONpeeTIeHNs] U MHOKECTBO 3HAUCHUM. 2 JIP7, JIP 9
I'paduk dynkumm, mocrpoenue rpadhukoB GYHKIUH, 3aJaHHBIX Pa3IUYHBIMH CIIOCOOAMMU. 2 JIP7, JIP 9
I13 Ne 29 ITpumepsl 3aBUCUMOCTEN MEX1y IEPEMEHHBIMH B pPEaJIbHBIX MPOIIECCaX U3 CMEKHBIX 2 JIP7, JIP 9 OK1
muctuminH. OnpeneneHue GyHKIUMN.
Tema 8.2. CBoiictBa | MOHOTOHHOCTB, YETHOCTh, HEYETHOCTD, OTPAHUYEHHOCTD, IIEPUOAUYHOCTD. [IpoMexyTku 2 JIP7, JIP 9
pyHkumnu BO3pacTaHMs U yObIBaHUs, HAOOJIbIIIEE U HAUMEHbIIIEe 3HAUCHUS,
TOYKH IKCTPEMYMa.
I13 Ne 30 IToctpoenue u utenue rpaguxoB pyHkuuid. MccnaenoBanne GyHKIMH. 2 JIP7,JIP 9 OK 1
I'padpuueckas untepnperanus. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B peasIbHBIX Mpolieccax u 2 JIP7,JIP 9

SABJICHHUAX.
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Apudpmernueckue omepauuu Han ¢GyHkuusmu. Crnoxnas ¢yHkumsa (xkomnosunus). Ilonstie o 2 JIP7,JIP 9
HENPEPHIBHOCTH (PYHKITHH.
I13 Ne 31 CoiicTBa JNMHEHHOHN, KBAaAPATUYHOM, KYCOUHO-TMHEHHONW U APOOHO-TMHEHHON (YHKIHUIA. 2 JIP7, JIP 9 OK1
HenpepeiBabsie u nepuoandeckue ¢yHkuuu. CBoicTBa M TpaduKM CHHYCa, KOCHHYCA, TaHTEHCA U
KOTaHI'€HCA.
Tema 8.3. Ooparubie | OOnacTh onpeeneHus 1 00IacTh 3HAYCHU 00PaTHON (YHKITHH. 2 JIP7, JIP 9
GyHkuumn. I'pacduk oOpaTHOM QyHKITNH.
Tema 8.4. Onpenenenust ¢yHKIui, ux coictBa U rpaduku. I[IpeoOpasoBanusi rpadukos. IlapamnensHbiit 2 JIP7,JIP 9
CreneHnnsle, MIEPEHOC, CUMMETpPUS OTHOCUTEIBHO OCEH KOOpPAMHAT U CHUMMETPHUSI OTHOCHTEIBHO Hayala
noKasareJibHbIe, KOOPJMHAT, CHMMETPHUsI OTHOCUTENBHO NPSAMOH Y = X, PACTSIKEHHUE U CKATHE BJIOJIb OCEH KOOpIMHAT.
Jorapupmuyeckue u | [13 Ne 32 [TokazaTtenbHble, JorapupmMuuecKie, TPUrOHOMETPUUYECKUE YPABHEHHSI U HEPAaBEHCTBA 2 JIP7, JIP 9 OK1
TPUTOHOMETPUYeCKHe
pynkuumn.
OopaTHbIe
TPUTOHOMeETPUYeCKHe
pynkuum.
CamocTosiTeibHAsi paboTa 6
YucnoBas GhyHKITUS 2 OK2JIP 5
I'padukn Gynaxumii. [Ipocreimue npeodbpazoBanus rpagukoB GyHKIIHIA. 2 OK2JIP 5
MOHOTOHHOCTB, OTPAHUYEHHOCTD, YETHOCTh M HEUETHOCTD, MEPUOTUIHOCTD (PYHKHIA 2 OK 2 JIP 5
KoncyabTanus DyHKIINH 2
Pa3nen 9. MHOrorpaHHuKM ¥ KpyrJble Teja 30
Tema 9.1 Bepmmnbl, pebpa, rpaHu MHororpaHHuka. Pa3BepTka. MHororpaHubsle yribl. Beimykibie 2 JIP7, JIP 9
MHororpaHHMKH MHOTrorpaHHuku. Teopema Dizepa.
I13 Ne 33 PasznuuHbie BUABI MHOTOT'PAHHUKOB. VX n300pakeHusI. 2 JIP7, JIP 9 OK1
[Tpusma. Ilpsamas u HaknonHas npusma. [lpapunbpHas npusma. [lapamnenenunen. Kyo 2 JIP7, JIP 9
ITupamupa. [IpaBuiibHag nupamuga. Y cedeHHas nupamuaa. Terpasp. 2 JIP7, JIP 9
Cummerpun B KyOe, B mapajienenunene, B npusme u nupamuyae. CedeHus KyOa, MPU3MBL U 2 JIP7, JIP 9
MMPaMUJIbIL.
I13 Ne 34 Ceuenusi, pa3BepCTKH MHOTOTPAaHHUKOB. BHibl CHUMMeETpuUil B IPOCTPAHCTBE. 2 JIP7, JIP 9 OK1
IIpencraBneHne o MpaBUIBHBIX MHOTOTpaHHMKAX (TeTpa’ape, KyOe, OKTa’jpe, JOJeKa’rJpe u 2 JIP7,JIP 9
HKOCAdIPe).
KouncyabTanus MHoOrorpaHHUKH 2
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Tema 9.2. Tena n Hunuaap u koHyc. YcedeHHbIH KOHYC. OCHOBaHUE, BBICOTA, OOKOBasi TIOBEPXHOCTH, 00pa3yroIas, 2 JIP7,JIP 9
NMOBEPXHOCTH pa3BepTka. OceBble CEUEHUS U CEUEHUs, TapajliieIbHble OCHOBAHUIO.
BpAallleHUsA Hlap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe. 2 JIP7,JIP 9
I13 Ne 35 CummeTpus Te BpalieHUs] ¥ MHOTOTPAHHUKOB. 2 JIP7, JIP 9 OK1
Tema 9.3. U3mepenusi | O0beM u ero n3mepenue. MaterpansHas popmysna oobema. 2 JIP7, JIP 9
B reoMeTpHuu ®opmyiel 00beMa Ky0a, IPSMOYTOJIBHOTO 2 JIP7,JIP 9
napajuiejienunesaa, npusMsl, IuinHapa. @opmynsl 00beMa NHUpaMUAbl U KOHYCA.
@DopMyITBI TUIOMIAIN MOBEPXHOCTEN IMIIMHAPA U KoHyca. DopMynsl 00beMa mapa u iomaan chepsl. 2 JIP7,JIP 9
[Tono6ue Ten. OTHOMIEHUS MJIONIAEH TOBEPXHOCTEN M 00BEMOB TTOI0OHBIX TEI. 2 JIP7,JIP 9
I13 Ne 36 Ilnomiaas noBepxHOCTH. Brruncnenue miomnaaei 1 00beMoB. 2 JIP7, JIP 9 OK1
CamocrosiTesibHas padoTa 14
['eomeTpryeckoe Teso, ero NoBepxHocTb. MHOTOrpaHHuky, Ilpusma 2 OK2JIP 5
[Tapannenenunen. [Tupamuga 2 OK2JIP 5
[ToBepxHocTh BpameHus. Teno Bpamenus. Hununap. Konye 2 OK2JIP 5
Cdepa u map 2 OK2JIP 5
O06bem upamMuIpl, MWIHHAPA 2 OK2JIP 5
O0bem KoHyca, mapa 2 OK2JIP 5
[nomaae MOBEPXHOCTH reoMeTpruUecKuX Tei. [lnonans moBepXHOCTH MPU3MbI, TUPAMHUIbI 1 OK 2 JIP 5
[lnomane MOBEpXHOCTH MWIMHAPA, KOHYCA U 11apa. 1 OK 2 JIP 5
KoncyabTanus Tena u NOBEpXHOCTH BpalleHUs 2
Pasznen 10. Hayajia MaTeMaTHYeCKOro aHAJINU3A 26
Tema 10.1. CriocoObl 3a1aHUs ¥ CBOMCTBA YHUCIOBBIX MOCIEI0BATEILHOCTEMN. 2 JIP7, JIP 9
ocnenoBarenbHocTu. | CyMMHpPOBaHHUE MOCIEAOBATEILHOCTEH. beCKOHEUHO yOBIBaroIas reoOMeTpUUIeCcKasi MpOTPeccust U ee 2 JIP7, JIP 9
cCyMMa.
I13 Ne 37 HaxoxaeHue CyMMbl OECKOHEYHO YOBIBAIOIICH T€OMETPHUUIECKOM TPOTPECCHH. 2 JIP7, JIP 9 OK1
Tema 10.2. [TonsiTHe 0 MPON3BOAHOM, €€ (PU3HMUECKUN U T€OMETPUIECKUIT 2 JIP7, JIP 9
ITpousBoaHas CMBICII.
YpaBHeHHe KacaTeabHOU K rpaduky QyHKIUU. 2 JIP7, JIP 9
113 Ne 38 IIpon3BoaHAas: MEXaHUYECKHI M T€OMETPUUECKUI CMBICII TPOU3BOJHOM. 2 JIP7, JIP 9
[Tpou3BoIHBIE CYMMBI, PA3HOCTH, MPOU3BEACHUS, YaCTHOTO. [Ipon3BOAHBIE S71€MEHTAPHBIX (PYHKIIUH. 2 JIP7, JIP 9
I13 Ne 39 VpaBHeHue kacareiabHON B obOuiem Buze. IlpaBuna u Gopmynsl nuddepeHnupoBaHms, 2 JIP7, JIP 9 OK1
TabIIUIIa TPOU3BOIHBIX PIIEMEHTAPHBIX (PYHKIIUH.
IIpuMeHeHre Mpor3BOIHON K UCCIIEIOBAaHNUIO (DYHKIIMH U IOCTPOEHUIO IPa(UKOB. 2 JIP7,JIP 9
I13 No 40 HccnenoBanue (yHKIHMH C TOMOIIBIO IPOU3BOTHOM. 2 JIP7, JIP 9 OK1
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IIpuMepsl HCIIONB30BaHUSA MPOU3BOJHOM JUI HAXOXKIACHUS HAWIYYIIErO PELICHUs B IPHUKIAIHBIX 2 JIP7,JIP 9
3a/1a4ax.
Bropas npousBoHast, ee reOMeTpUIeCKUi 1 (PU3NIECKUd CMBICIT 2 JIP7,JIP 9
I13 Ne 41 HaxoxaeHue HauOOIBbIIET0, HAMMEHBIIEr0 3HAYCHHS U SKCTPEMAJIbHBIX 3HAYCHHU I 2 JIP7, JIP 9 OK1
GbyHKIMH.
CamocrosiTesibHas padora 6
[IpousBoHas. CBoiicTBa IPOU3BOIHOM. 1 OK2JIP 5
ITponsBoHas CyMMBI, MPOU3BENICHHSI X YACTHOTO IBYX (YHKIUH. 1 OK2JIP 5
[IpousBoanas cinoxxuol ¢ynkiuu. [Ipon3BoHas cTeneHu, JorapupMUIECKON U TTOKa3aTeIbHON 1 OK2JIP 5
byHKINNA
Bropas npousBoHas 1 OK2JIP 5
Bo3spacranue u yopiBanue QyHKiui. JkcTpeMyM QYyHKIIMU 1 OK2JIP 5
[IpumeHeHne Npor3BOIHOM K MOCTPOEHHIO IrpaduKOB HYHKIIMHA 1 OK2JIP 5
KoncyabTanus Hayana maTemarnueckoro aHajimsa 2
Pa3nen 11. UnTerpan u ero npumMeHenme 12
Tema 11.1. [TepBooOpa3znas u uHTerpan. [IpumeHeHne ompeneneHHOTO WHTErpaja Ui HaXOXKJACHHS TUTONIAIH 2 JIP7, JIP 9
IlepBooOpa3nasi u KPUBOJUHEWHOW Tpareuu.
HHTerpaJ. 113 Ne 42. UnTerpan u nepBooOpa3Has 2 JIP7, JIP 9 OK1
®dopmymna HeroTrona—JleliGHua. 2 JIP7, JIP 9
I13 Ne 43 Berunciienue onpeneaecHHOro naTerpaia no gopmyne Herotona — Jleiioauma. 2 JIP7, JIP 9 OK1
[TpuMepsl mpuMeHEeHHs HHTETpaia B GU3MKE U TEOMETPHUH. 2 JIP7, JIP 9
[IpuMeHeHre HHTeTpaia K BEIYUCICHUIO (PU3UUECKUX BETUYMH U TUIOIIAICH. 2 JIP7, JIP 9
113 Ne 44ITpumepsl MpUMEHEHUS UHTETpasia B PU3UKE H T€OMETPHH 2 JIP7, JIP 9 OK1
CamocrosiTejibHasi padora 4
ITepBooOpazHas 1 OK2JIP 5
HeonpeneneHHblil MHTErpai U €ro CBOMCTBA 1 OK2JIP 5
OrnpeesieHHbIN HHTErPaJl U €ro CBOMCTBA 1 OK2JIP 5
Brruncnenue miuomaneil miaockux Guryp ¢ moMoIbo onpeaeaIeHHOro HHTerpaita 1 OK2JIP 5
Koncyabranus WHTerpan u ero npuMeHeHue 2
Pa3nen 12. JneMeHTHI TEOPHHU BEPOSITHOCTEH M MAaTEMAaTHYECKOM CTATUCTHKH 12
Tema 12.1 DaemenTnl | CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHNE M YMHOKEHHE BEPOSTHOCTEH 2 JIP7, JIP 9
Teopuu BepositHocTel | [I13 Ne 45 Knaccuueckoe omnpeneneHne BEpOSITHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpeMa O CyMMe 2 JIP7, JIP 9 OK1
BEPOSTHOCTEM.
113 Ne 46 Pemenne npakTUYECKUX 3a1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB. 2 JIP7, JIP 9 OK1
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Tema 12.2. [IpencraBieHre qaHHBIX (TAOJIUIBI, TUATPAMMBI, TPadUKN) 2 JIP7, JIP 9
DJIeMeHTBbI I13 Ne 47 IlpencraBiieHre YMCIOBBIX JaHHBIX. 2 JIP7, JIP 9 OK1
MaTeMaTH4ecKoii I13 Ne 48 IMpuknanHbie 3a1a4H. 2 JIP7, JIP 9 OK1
CTATUCTHKHU
CamocrosiTeibHas padora 5
CrnyyaiiHblii ONIBIT U CIIy4aiiHOE COOBbITHE 1 OK2JIP 5
BepositHOCTB cOObITHA. Oniepanyu Hal COOBITHSIMU 1 OK2JIP 5
TeopeMmsl CI0XKEHUs 1 YMHOKEHHsI BeposaTHocTer. Dopmyiia bypHyinmn 1 OK2JIP 5
JlckpeTHas ciydaiiHas BEJIMYMHA, 3aKOH €€ pacipeeseHus 1 OK2JIP 5
HucnoBsle XapaKTEPUCTUKU AUCKPETHOM CIIydallHOM BEJIMYMHBI 1 OK2JIP 5
KoncyapTanus DneMEeHThl TEOPHH BEPOSITHOCTEN U MaTeMaTHUYECKON CTaTUCTUKH 2
Pa3nen 13. YpaBHeHusi U HepaBeHCTBA 21
Tema 13.1. ParnmonanbHble ¥ HppAlMOHAJIBHBIE YPABHEHUS U CUCTEMBI. 2 JIP7, JIP 9
YpaBHeHus u [Toka3aTenpHble U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI. 2 JIP7, JIP 9
CHCTEeMbI ypaBHEHMH. | PaBHOCHIIBHOCTh YpaBHEHU, HEpaBEHCTB, cucTeM. OCHOBHBIC IPUEMBI HX pellieHHUs (pa3jioKeHne Ha 2 JIP7, JIP 9
MHO>KHMTEJIM, BBE/IEHHE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, rpauuecKuil MeTox).
I13 Ne 49 Kopuu ypaBHeHuil. PaBHocunbHOCTh ypaBHeHul. [IpeoOpa3oBanue ypaBHEHUH. 2 JIP7, JIP 9 OK1
113 No 50 OcHOBHBIE TPHEMBI PEILICHUS] ypaBHEHU. Penienne cucteM ypaBHEHHI 2 JIP7, JIP 9 OK1
KoncyabTanus YpaBHEHHUS 1 CUCTEMBI YPABHEHU I
Tema 13.2. PaunonaneHbIe, MppallMOHATIBHBIE, IOKA3ATENIbHBIE U TPUTOHOMETPUYECKHE HEpaBeHCTBA. OCHOBHBIE 2 JIP7, JIP 9
HepaBencrBa. MpUEMBI UX PEIICHUSI.
Tema 13.3. N300paxkenne Ha KOOPAUHATHOMN TUIOCKOCTH MHOKECTBA PElICHUH YpaBHEHH U HEPABEHCTB C ABYMS 2 JIP7, JIP 9
Hcnonb3oBanue MIEPEMEHHBIMH U UX CHCTEM.
cBolicTB ¥ rpagukoB | MeToa MHTEPBAJIOB. 1 JIP7, JIP 9 OK1
(pynkumii npu 113 Ne51. Hcnonb3oBaHue CBOMCTB U rpadMKOB (PYHKIMI AJ1s pEIICHUs] YDAaBHCHHI 1 HEPABCHCTB. 1
pemienuy ypaBHeHHil | [IpuMeHeHHe MaTeMaTHUECKUX METOIOB IS PEIICHHs COJIePKATEIbHBIX 3a/1au M3 Pa3IndHbIX 2 JIP7,JIP 9
U HEPABEHCTB. obnacteil HayKH U MPAKTHKU.
WNHurtepniperanus pe3yaprara, yueT pealbHbIX OTpaHUYCHUI. 3 JIP7, JIP 9
CamocrositesibHas padoTa 12
JIunelinble ypaBHEHHUSI C OJJTHOM EpEMEHHON 1 OK2JIP 5
KBanpaTHbsle ypaBHEHUS 1 OK2JIP 5
HppauunoHaibHble ypaBHEHUS 1 OK2JIP 5
JInHelHbIe HEPABEHCTBA C OJTHON IIEPEMEHHOU 1 OK2JIP 5
KBanpaTHble HEpaBEHCTBA 1 OK2JIP 5
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CucreMbl IMHENMHBIX YPABHEHUN U METO/Ibl UX PEIICHUS 1 OK2JIP 5
CucreMbl JTMHEIHBIX HEPABEHCTB 1 OK2JIP 5
Pemrenne npocTenmmx nNoKa3aTeJbHbIX YpaBHEHUN 1 OK2JIP 5
Pemrenne npocTenmmx nokas3aresbHbIX HEPABEHCTB 1 OK2JIP 5
Pemenne npocreimux jgorapuMUYECKUX YpaBHEHUN 1 OK2JIP 5
Pemenue npocreimux jgorapuMUIecKux HEpaBEeHCTB 1 OK2JIP 5
[IpocTenime TpPUroHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA 1 OK2JIP 5
KoncyabTanus YpaBHEHUsSI U HEPABEHCTBA 2
Bcero 351
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3.YCJIOBUA PEAJIMBALIUA YYHEBHOI'O ITPEIMETA

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0

OcBoeHue nporpamMmel yueOHOro npeameta «MaTtemaTukay mpearnoiaraeT HaJluuue B
npodecCUOHAIbHONM 00pa30BaTeNbHONW OpTaHU3alMK, peau3ylolieli 00pa30BaTEIbHYIO
nporpaMmy cpeaHero obmiero obpazoBanHus B mnpenenax ocBoenust [ITICC3 na 0aze
OCHOBHOTO 00I11ero 00pa3oBaHus, yueOHOro KabMHETa, B KOTOPOM UMEETCS BO3MOXKHOCTD
obecnieunTh 00y4arouMcsi CBOOOIHBIN AocTyn B IHTEpHET BO BpeMsi yueOHOIO 3aHSATHUS
Y TIepUO] BHEYUEOHOM JIESITEIIbHOCTH.

[Tomemnienne kaOuHeTa JOMKHO  YAOBJIETBOPATH TpeOoBaHusM CaHUTapHO-
snuaeMuonaornueckux npaBunl W HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO THUIOBBIM O0OpPYJIOBAaHHMEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B TOM
YHUCJIe CTEUATN3UPOBAHHON yUeOHON MeOeNblo U Cpe/ICTBAaMU O0yUeHHUs], TOCTATOUHBIMU
JUTSl BBITIOJIHEHUSI TPEOOBaHUN K YPOBHIO MTOJATOTOBKH 00YYaIOIIUXCH.

B xabunete q0KHO OBITH MYJIBTUMEINIHOE 000PYI0BaHHUE, TOCPEACTBOM KOTOPOTO
YYaCTHUKH  00pa30BaTEIBLHOrO  TpoIlecca MOTyT  MPOCMaTpuBaTh  BHU3YaIbHYIO
uHQOpMalMIO 10 MaTEeMaTHKe, CO3/aBaTh MPE3EHTAIMH, BHJICOMATEpUAIIbI, WHbBIC
JTIOKYMEHTHI.

B coctaB y4eOHO-METOIMUYECKOTO U MaTePHAIBHO-TEXHUUYECKOTO O0ecreueHuUs
nmporpaMMbl y4eOHON TUCHIMUIUIMHBI «MaTeMaTHuKa» BXOMIST:

* MHOTO()YHKITMOHAJIBHBIN KOMIUIEKC MPEro/1aBaTers;

* HarAAHbIE TMOCOOMsS (KOMIUIEKTHI Y4YeOHBIX TaOJMI], IUJIaKaTOB, TOPTPETOB
BBIIAIOIINXCS YUCHBIX-MATEeMaTHKOB U Jp.);

* UTHPOPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE MTOCOOUSI;

* KOMIUIEKT TEXHHUYECKON JOKYMEHTalluM, B TOM 4YHCJE MacmopTa Ha CpeACTBa
oOy4YeHMsI, HHCTPYKIIUHU TI0 X UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OMOIMOTEYHBIN (POHI.

B OubGmmoreunsiii GoHI BXOAAT YYCOHUKH, y4eOHO-METOIUYECKHE KOMILUICKTHI
(YMK), of0ecneunBamomue OCBOCHHME Yy4eOHOW  AMcCHMIUIMHBI — «MarteMatukay,
PEKOMEHJIOBaHHBIC WJIM JOMYIIEHHBIE I HWCIOJIb30BaHUA B TIPOdeCcCHOHATBHBIX
o0pa3oBaTeIbHBIX OPraHU3AIMAX, PEATU3YIOMNUX 00pa30BaTENbHYIO MPOTPAMMY CPEIHETO
obmero obpazoBanus B mnpeaenax ocBoeHus I[IIICC3 na 06a3e OCHOBHOrO OOIIETO
obOpazoBanus. bubmmoreunsiii (OHI MOXKET OBITh JONMOJHEH SHIUKIONSIUSIMH,
CIIPAaBOYHHUKAMU, HAYYHOU, HAYYHO-TIONYJISIPHOM U IPYTOU JINTEPATYPOU IO MaTEMaTHUKE.

B mpormecce ocBoeHus mporpamMmbl yueOHOro mpenmera «MaTeMaTuka» CTYACHTHI
JOJIKHBI TIOYYUTh BO3MOXKHOCTH JIOCTYNA K JJICKTPOHHBIM YYeOHBIM MaTepuaiaMm II0
MaTreMaTHuKe, MMEIOIIMMCS B CBOOOJHOM JocTyne B ceth HWHTepHeT (3JIeKTPOHHBIM
KHHUTaM, MTPaKTUKyMaM, TeCTaM H Jp.).
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3.2. HudpopmannonHoe odbecnevyeHue 00yueHusl.
IlepedyeHnb pexoMeHayeMbIX Y4eOHBIX U3JaAHUM, JONOJTHUTEIbHOH JTUTEPATYPbI:

s cTyaeHToB

Anmumos 1. A. u np. Maremaruka: anre6pa M Hadaja MaTeMaTHYECKOTO aHaIu3a,
reOMEeTpHsl.

Anrebpa W Hayaia MaTemMaTH4ecKoro aHanuza (0a30Bbli M YIUIyOJICHHBIN
ypoBHH).10—11 kmaccsl. — M., 2018.

Artanacsn JI. C., byry3oB B. @., Kagomues C. b. u ap. Maremaruka: anrebpa u
Hayajla MaTeMaTH4eckoro ananusa. ['eomerpusi. I'eomerpus (6a30BbIi M YriIyOJIEHHBIN
ypoBHH). 10—1 1kmaccsl. — M., 2018.

bammakos M. WN. Maremaruka: y4eOHMK IS CTYI. YUYPEKICHHM cped. mpod.
obOpazoBanus. —M., 2018.

bammakos M. M. Marematuka. COopHHMK 3amad NpodUIbHON HANpPaBICHHOCTHU:
yue0. mocodue st CTy. yupexaeHui cpe. mpod. oopazoanusi. — M., 2018.

bammvakos M. U. Marematuka. 3agadyHuk: ydeb. mocobue st CTyH. YUpEKIeHUU
cpen. npod.obpazoBanus. — M., 2018.

bammakoB M. M. Marematuka. DIEKTpOHHBIM y4e0.-METOJl. KOMILIEKC ISl CTYII.
Yupexnenuii cpea. npod. oopaszoBanus. — M., 2018.

bammakos M. 1. Matemaruka (6a30BbIii ypoBeHs). 10 kimace. — M., 2018.

bammakos M. 1. Matemaruka (6a30BbIit ypoBeHs). 11 kimace. — M., 2018.

bammakos M. U. Anre6pa u Hadana aHanu3a, reometpus. 10 kracc. — M., 2018.

bammakos M. M. Matemartuka (6a30Bbiif ypoBeHs). 10 kimacc. COopHUK 3a1a4: y4eo.
rmocooue. — M., 2018.

bammakoB M. M. MaTtemartuka (6a30BbIif ypoBeHs). 11 kimacc. COopHUK 3a1a4: y4eo.
rmocooue. — M., 2012.

I'yces B. A., I'puropseB C. I'., UBonruna C. B. Marematuka nns npodeccuii u
CHEIUATBHOCTEN COLMATBLHO-9KOHOMUYECKOTO TPpOoduiis: Y4eOHUK ISl CTYl. YUPEKICHUN
cpen. mpod. obpazoBanus. — M., 2014.

Komsarun FO.M., Tkauea M. B, ®enepoBa H. E. u ap. MaremaTtuka: anrebpa u
Hayajga MaTeMaTU4YecKoro aHaiu3a. AnreOpa W Havalla MaTEMAaTHYECKOTO aHaiau3a
(6a3oBbiii 1 yrayoneHusiid ypoan). 10 kmace / mog pen. A. b. XKmwkuenko. — M., 2014.

Komsarua FO.M., TkaueBa M. B., ®eaepoa H. E. u ap. Maremartuka: anrebpa u
Hayajla MaTEeMaTHYeCKOro aHanmm3a. AnreOpa M Havajla MaTeMaTHYeCKOro aHaiu3a
(6azoBbiii 1 yrayoneHHsiid ypoan). 11 kmace / mog pen. A. b. XKwmkuenko. — M., 2014.

Jis nmpenoxasaresei

denepanpHblii 3aKk0H 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanum.

[Ipukaz MunuctepctBa oOpazoBaHust U Hayku PD ot 17.05.2012 Ne 413 «O06
YTBEPXKIEHUU (PeaepatbHOr0 rocy1apCTBEHHOTO 00pa30BaTEIbHOIO CTAHJApPTa CPEHErO
(mostHOT0) 0011IET0 0OpPa30BAHMS Y.

[Ipukaz MunuctepcTBa oOpazoBaHuss U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHun u3MeHeHuil B Ilpuka3 MuHuctepctBa oOpa3oBaHuss M Hayku Poccuiickoit
®enepanuu ot 17.05.2012
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Ne 413 «*“O0 yrBepxkaeHun (denepanbHOro rocyJapcTBEHHOr0 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero (IOJIHOr0) 00IIero 0Opa3oBaHus ».

[TuceMo [lemaprameHTa rocy1apCTBEHHOM MOJUTHKU B cpepe MOJATOTOBKU paboOumx
kagpoB u JIIO MunucrepcrBa obOpa3zoBanust u Hayku P® ot 17.03.2015 Ne 06-259
«PexomeHnaay no opraHu3aliy MOJy4eHHs CpeIHEero o01ero oopa3oBaHus B mpeaenax
OCBOCHUSI 00pa30BaTENIbHBIX MPOTrpaMM CPEIHETO MPOoPeCcCHOHAIBLHOIO O0pa30BaHUs Ha
0aze OCHOBHOTro oOmiero oOpa3oBaHUs € Yy4yeToM TpeboBaHM (enepanbHBIX
rOCy/IapCTBEHHBIX 00pa30oBaTEIbHBIX CTAHAAPTOB M MOdy4yaeMoil mpodeccun uin
CIEUATIBHOCTU CPeTHEr0 MPOo(eCcCuoHaTBLHOTO 00pa30BaAHUSI.

bammakoB M. M. Marematuka: KH. JJIsl MpernojaBatelis: MeToja. mocobue. — M.,
2013

bammvakos M. U., lpiranos I1I. . MeTogudeckoe mocodue mis noarotoBku k EI'D.
— M., 2011.

HNuTepHer-pecypcebl

www.fcior.edu.ru  (MHpopManMoHHBIE,  TPEHUPOBOYHBIE M  KOHTPOJIbHBIC
MaTepHabl).

www.school-collection.edu.ru (Exunas kosutekiuu U(PPOBBIX 00pa30BaTEIbHBIX

pecypcoB).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOI'O ITPEIMETA

KoHTpo/ib 1 oneHka pe3ylbTaTOB OCBOCHMs y4EOHOIO NMpEeAMETa OCYLIECTBISETCS MPENoJaBaTesieM B Ipoliecce
OCBOEHHS MaTepuajia: ONpochl B YCTHOM W NMHUCbMEHHOW (opMe, MPOMEXKYTOUHOE TECTUPOBAHHUE, CaMOCTOSATEIbHAs

paboTa CTYJEHTOB.

Pesynbrarel 00y4yeHus
(0cBOEHHBIE YMEHUSI, YCBOEHHBIE 3HAHUS)

OcHoBHbIE NIOKa3aTENIN PE3YAbTATOB MIOATOTOBKHU

Dopmbl " METOIbI
KOHTPOJIS A OIECHKH
pe3ynbTaToOB OOyUEHUS

YMmeHus:

BoeimonuaTe apudmernyeckue JeHCTBUS, coyeTas ycTHble U | BeimonHenwe  apudmMernyeckux JI€HCTBUM, coueTas | YCTHBIM ONpOC, peleHue
MIACBMEHHBbIE  TMPUEMBI,  NPHUMEHEHHE  BBIYMCIMTEIBHBIX | YCTHBIE U MIACBMEHHBIE TPHEMBI, NPUMEHEHHE | IPUMEPOB, TECTUPOBAHUE
YCTPOWCTB; HAaxOJIWTh 3HAYEHUs KOPHS HATYpPaJbHOM CTENEHH, | BBIYACIUTEIBHBIX YCTPOMCTB; HAXOJAUTh 3HAYEHUS KOPHS

CTENEHHU C palloOHaJIbHBIM MTOKa3aTesneM, Jorapudma, UCHOIb3ys | HATYpalIbHOW CTENEHW, CTENEeHU C PalUuOHAIbHBIM

npu  HEOOXOAMMOCTH BBIYMCIIUTENIBHBIE  YCTPOWCTBA; | MOKA3aTEIEM, norapudma, HCIIOJIb3YS pu

MOJIb30BAaThCsl OICHKOM W MPUKUAKOW TMpH MPaKTHYECKUX | HEOOXOAUMOCTH BBIYUCIIUTEIIbHBIE YCTPOWCTBA,;

pacuerax;

M0JIb30BAThCS OLICHKOW M MPUKHUIKON MPU MPAKTHUYECKUX
pacuerax;

MPOBOJMUTH IO  W3BECTHBIM  (opMynamM W TpaBwiaM | BeIogHEHHWE MO0 M3BECTHBIM (OpMyJIaM M TpaBHiaM | YCTHBIH OMpocC, pelicHHe

npeoOpa3oBaHuss OYKBEHHBIX  BBIp@KCHHH, BKJIIOYAIONIMX | TpeoOpa3oBaHus OyKBEHHBIX BBIPAKEHHIA, BKIIIOYAIOIIUX | IPUMEPOB, TECTUPOBAHHUE

CTETICHW, paJuKaibl, JOrapudMbl W TPUTOHOMETPHUECKHUE | CTETICHH, PAUKAIIBI, JIOTApU(DMbI M TPUTOHOMETPUICCKUE

DyHKINY; byHKIUY;

BBIUMCIIATh 3HAYCHHS YHCIOBBIX W OYKBCHHBIX BBIPAKCHHM, | BEIYMCICHUE 3HAUCHWA  YHUCIOBBIX W  OYKBEHHBIX | YCTHBIN orpoc,

OCYIIECTBIIsIS HEOOXOIMMBIE TIOJCTAHOBKH U TIPE0Opa30BaHUs; BBIPA)XCHUH, OCYIIECTBIISISI HEOOXOAMMBIC MTOJICTAHOBKU M | TECTHPOBAHUE
npeoOpa3oBaHus;

OTpeeNaTh 3HaueHUEe (YHKUIUU [0 3HAYCHHIO aprymMeHTa npu | OmpeneneHue 3HA4eHUS (QYHKUMHA 1O  3HAYEHUIO | YCTHBIHM Ompoc

pa3nn4HbIX crioco0ax 3ananus OyHKINH, apryMeHTa MPH Pa3JIMYHbIX CIIOCO0aX (QYHKIUH,

Ctpouth rpadMku U3y4eHHBIX (YHKITHIA, MOCTpOEHUE TPa(UKOB U3YUYEHHBIX (YHKIUH; YcTHbIN oTpoc,

BBITIOJTHCHUE

MPAKTUYCCKUX pa60T

omMcaHue Mo rpaduKy MOBEAEHUS M CBOiicTBa (yHKUHUH,
HaXoJuTh MO rpaduky (yHKIUU HAuOOJbIINE W HAaHUMEHBIIHE
3HA4YEHUS;

onMcaHue Mo rpaduKy MOBEIEHHUS U CBOWCTB (YyHKIHH,
HaXoXXJeHue 1o rpaduky QYHKIUM HAMOOJBIIUX H
HaMMEHBIINX 3HaUCHUI;

YcTHBIN onpoc

pemars  ypaBHEHHUs, IPOCTEHIINE  CUCTEMBI
MCTOJIb3Ys CBOWCTBA QYHKIIMM U UX T'PaHKOB;

YpaBHEHUH,

pEllIeHNEe ypaBHEHWH, NMPOCTEHIINX CUCTEM YpPaBHEHMIA,
UCIOJIb3Ys CBOWCTBA (QYHKIMH U UX IpadHKOB;

TectupoBanue




BBIUMCIIATH MPOU3BOJHBIE U TEPBOOOPA3HBIC HIEMEHTAPHBIX
(byHKIUH, UCTIONB3YS CIPABOYHbBIE MAaTepHAIIBI;

BBIUUCIICHHUE MIPOU3BOTHBIX u NEepBOOOPA3HBIX
3IIEMEHTAPHBIX (HYHKIUH,

HCII0JIb3YA CIIPABOYHBIC MATCPHUAJIbI,;

Pemenne npumepos

WCCIIEIOBaTh B MPOCTEWIIMX  Ciaydasx  (QYHKOMM  HA | HCCIIEIOBaHUE B MpocTeHmux ciydasx ¢yHkouu Ha | TectupoBanme, penieHue
MOHOTOHHOCTb, ~HaxXOJIUThb HauWOOJbIIMNE UM HAUMEHBIINE | MOHOTOHHOCTb, HAXOJIUTh HAWOOJbLINE M HAUMEHbIINE | 3a]a4
3Ha4eHUus1 (YHKOUH, CTPOUTh TpauKu MHOTOWIEHOB C | 3Ha4eHUs (DYHKUWH, CTPOUTH TPaPUKH MHOTOWICHOB C
HCIIOJIb30BAHUEM aNlapara MaTeMaTHYECKOrO aHAJIN3a; VICIIOJIb30BAHNEM allllapaTa MaTEMaTHYECKOr0 aHaJIu3a,
pemaTh panuoHAaJbHBIE, TOKA3aTeNbHBIE M JIOTapu(MUYECKHE | pelIeHue palMOHAIBHBIX, ITOKa3aTEJbHBIX U | peLIeHHE 3a1a4
YpaBHEHHS W HEPABEHCTBA, MPOCTEHIINE HppalMOHAaJbHBIE U | JOrapuPMUUYECKUX YpPaBHEHUH W HEPaBEHCTB,
TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI; IPOCTENIINX HPPALNMOHAIBHBIX TPUTOHOMETPUYECKUX

YpPaBHEHUH, UX CUCTEM;
CocTaBiTh ypaBHEHUS 10 YCIOBUIO 3a/1a4H; CocraBieHnue ypaBHEHUH N0 YCIOBUIO 331a4uu; peuieHue 3aaaq
WCIO0JIb30BaTh Uil MPHUOIMKEHHOTO peUIeHUs YpaBHEHUW U | UCIOJb30BaHME Ui HpuOimkeHHoro  pemieHus | TectupoBaHue
HEPaBEHCTB rpapuuecKuii METoI; ypaBHEHUH U HEPABEHCTB I'pa)uyeckoro MeToa;
n300paxxaTh Ha KOOPJUHATHOM IMJIOCKOCTH MHOKECTBA PEIICHUN | n300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBa | TecTMpoBaHUE, pelleHue
MIPOCTENIINX YPABHEHHUM U UX CUCTEM; peleHni NPOCTEUIINX YPABHEHUH U UX CUCTEM; 3a1a4

pemars MpocTeilmme KOMOWHATOPHBIE 3a7adyd  METOJIOM | pelIeHHe MPOCTEHINMX KOMOMHATOPHBIX 3a/lad METOJOM | PEIICHHE 3aad
nepedopa, a TaKkKe C UCTI0JIb30BAaHNEM U3BECTHBIX (POPMYIT; nepebopa, a TaKKe C HCIOJIH30BAHHEM HW3BECTHBIX
opmyi;

BBIYHCIIATH B HpOCTCfIH.IHX ciIydasixX BEPOSATHOCTHU CcOOBITHI Ha
OCHOBC€ I10ACYECTAa YHCJia UCXOO0B,

BBIYHCIICHHE B HpOCTCfH.HPIX clIydadax BEPOATHOCTHU
COOBITHII Ha OCHOBE moacyeTa 4yucijia uncxoaos,

pemicHuE 3aaa4

pacro3HaBaTh Ha 4YepTeXKaX W MOJEIAX IMPOCTPAHCTBEHHBIC
(OpMBI; COOTHOCHUTH TPEXMEpPHBIE OOBEKTHI C UX OINUCAHHSIMH,
M300paKCHUSIMU;

pacro3HaHue Ha gyepTexax u MOJEISAX
MPOCTPAHCTBEHHBIX (OPM; COOTHOCUTH TpEXMEpHbIE
00BEKTHI C UX OMUCAHUSIMH, U300paKEHUSMU;

YcrHblii onpoc

OIIKUCBIBATL B3dMMHOC PACIIOJIOKCHHUC IIPAMBIX H MJIOCKOCTEN B
IIPOCTPAaHCTBC,

OIIMCAaHUuC B3aUMHOTI'O PaCIIOJIOKCHHA IIPSAMBIX nu
IUIOCKOCTEH B IPOCTPAHCTBE,

VYcTHBI onpoc

AHAJIM3UPOBATDH B HpOCTGﬁIHHX
PACIIOJIOXKCHHC 00BEKTOB B IMIPOCTPAHCTBEC,

cIrydasax B3aMMHOC

AHAJIM3UPOBATL B HpOCTGfII.HPIX clrydgasax
PpacCIIOJIOKCHHUC 00BEKTOB B IIPOCTPAHCTBC,

B3aMMHOC

YcTHBI onpoc

I/I306pa)KaTB OCHOBHBIC MHOT'OI'PAHHUKH HW KPYIJIbIC TCJa;
BBIIIOJIHATDH YCPTCIKHU 110 YCIIOBHAM 3a1aY;

I/I306pa)KeHI/Ie OCHOBHBIX MHOTI'OT'PAHHUKOB W KpPYIJIbIX
TCJI; BBITIOJIHATH YCPTCIKHU 110 YCJIOBUAM 3aJ1a4;

Pemenue 3amau

peuiaTh INIAHUMETPUYICCKUEC U HpOCTGfIH.IPIG CTCPCOMCTPUUICCKHUC
3a1a9¥ Ha HAXO0XKACHNUC IT'COMCTPUYICCKNX BCIIMYINH,

Pemienne TIaHUMETPHUYCCKUX u HpOCTCfIIlIPIX
CTCPCOMECTPUICCKUX 3aga4 Ha HaXO0XICHUC

peumeHue 3aaa4
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TCOMCTPUUCCKUX BCIINYHNH,

WCIIOJb30BaTh MPU PEHICHUH CTEPEOMETPUUYECKUX  3aJlay | UCIOJb30BaHKUE MPHU PEIICHUU CTEPEOMETPUUYECKUX 3a/1au | TecTupoBaHue, perieHue
TUTAHUMETPUIECKHE (PAKThl U METOJIBL; TUTAHUMETPUIECKHe (DaKThl U METOMBI; 3a7a4

MPOBOJIUTH JIOKa3aTelIbHbIE pacCcykaeHus B xojae pemenus | [I[poBeneHue moka3aTelNbHBIX PACCYyKIEHUW B XOJI€ | TECTUPOBAHHUE, pEIICHUE
3aJ1a4. penieHus 3aaay. 3a7a4

3Hanusa:

3HAQYEHHE MAaTeMaTH4YeCKOW HayKd JUIs pelieHus 3a/ady, | 3HaHWSA 3HAYCHHMs] MaTeMaTHYeCKOW HAyKH JUIS pelieHus | Y CTHBIM OMpocC
BO3HUKAIOIINX B TEOPUU W MIPAKTUKE; MIUPOTY U B TO K€ BPEMs | 3a7a4, BOSHUKAIOIIUX B TEOPUHU U MPAKTHUKE; IIHUPOTY U B

OTPAaHWYEHHOCTh MPUMEHEHUS MaTEMaTHYECKUX METOJIOB K | TO xKe BpeMs OTPAaHUYEHHOCTh MPUMEHEHUS

aHAIM3y U UCCJIEIOBAHUIO TIPOIECCOB M SIBJICHH B MPUPOJE M | MATEMAaTUUECKHUX METOJOB K aHAJIMW3y U UCCIIECIOBAHUIO

0OIIIECTBE; MIPOIIECCOB M SIBJICHUN B IPUPOJIC U OOIIECTBE;

3HAYCHHE TMPAKTHKA W BOIMPOCOB, BO3HHUKAIOIIUX B CaMOMW | 3HAHUS 3HAYCHUS MPAKTUKH U BOMIPOCOB, BOSHUKAIOMIUX B | Y CTHBIM OMPOC
MaTteMatuke s GOPMHUPOBAHUS U. PA3BUTHS MATEeMATHYECKOM | caMOW MareMaTtuke isg (HOPMUPOBAHUS W PA3BUTHS

HayK{d;, WCTOPHUI0O Pa3BUTUS TIOHATHS YHUCIA  CO3/JAaHHS | MATEMAaTHYECKON HAyKH; HWCTOPUIO PAa3BUTHS TOHATHUS

MaTeMaTHYeCKOTO aHaln3a, BO3HUKHOBEHUS W Pa3BUTHS | YUCIIA, co3daHus MaTeMaTUIECKOTO aHaJm3a,

T€OMETPHH; BO3HUKHOBEHHUSI U PA3BUTHUS TEOMETPHUH;

YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKHU 3HaHUS YHUBEPCAIBHOTO XapakTepa 3aKOHOB JIOTHKHU | YCTHBIM OMPOC
MaTeMaTHYECKUX PACCYKICHUH, MX NPUMEHHUMOCTh BO BCEX | MATEMATHYECKUX PACCYKICHHH, MX MPUMEHUMOCTH BO

00/1aCTIX YEJIOBEUECKOM NesTEIbHOCTH; BCEX 00JIaCTAX YEJIOBEYECKOM NesTEIbHOCTH;

BEPOSTHOCTHBIM XapakTep Pa3IUYHBIX npoiieccoB | 3HaHUS BEPOSITHOCTHOTO XapakTepa  pa3jIMYHBIX | YCTHBIHA OIIPOC
OKPYXKAIOIIEro MUPA. MIPOIIECCOB OKPYKAIOIIETO MUPA.

KOMITETEHIIMH: TectupoBanue, penieHue
OK. 1 IlonuMarh CyIIHOCTh U COIIMAJIbHYIO 3HAYMMOCTH CBOEH 3a71a4

Oynymiei nmpodeccuu, MPOSIBISITh K HEH YCTOWYUBBIN HHTEPEC.
OK 2 OcymiecTBiaTh MOUCK M HCIOJb30BAaHHE WHMOPMAIIUH,
HEe00X0 MO TUIS 3¢ (HEKTUBHOTO BBIIIOJIHEHUS
npodeccuoHalbHBIX 3aj1a4, TPO(HecCHOHATBHOTO U TMYHOCTHOTO
pa3BUTHUSL
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JIn4HOCTHBIE  pe3yJbTaThl  peaju3alud  NPOrpaMMbl
BOCIIMTAHUS:

JIP 1 Poccuiickyto rpakJaHCKyIH0 MJIEHTHYHOCTb, MAaTPUOTHU3M,
YBa)KEHHE K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH IEpE]
PomuHoii, ropmocty 3a cBoM Kpail, cBoro PoauHy, nmpouuioe u
HACTOsIII[eE MHOTOHAIMOHAJIBHOTO Hapoja Poccum, yBakeHue
rOCyJIapCTBEHHBIX CHMBOJIOB (Tep0, (rar, rumH);

JIP. 5 chopMHUPOBAaHHOCTH  OCHOB  CaMOpPa3BUTHSI H
CaMOBOCIIUTAaHUS B COOTBETCTBUU C OOIIEUEIOBEYECKUMU
LIEHHOCTAMHU U HJIeaTlaMH T'Pa)AaHCKOTro OOIIecTBa; TOTOBHOCTh
U CHocOOHOCTh K  CAMOCTOSITENIbHOW, TBOPYECKOH H
OTBETCTBEHHOM JI€ATENBHO;

JIP 7 HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, AECTbMU
MJQAUIEr0o  BO3pacTa, B3pOCIAbIMA B 00Opa30BaTeNIbHOM,
00ILECTBEHHO MOJIE3HOH, yueOHO-HCCIIeI0BATEIbCKOM,
MIPOEKTHON M IPYTUX BUAAX NEATSITHHOCTH;

JIP 9 rOoTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHUIO, HA NMPOTSHKEHUU BCEH JKU3HU; CO3HATENIBHOE
OTHOLIEHHE K HENpPEepbIBHOMY OO0pa30BaHUIO KaK YCIOBHIO
yCHenrHo# mpohecCHoHaIbHON M 00IIECTBEHHOM IEATEIbHOCTH;
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