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IosicHuTEeNLHAA 3AIUCKA

Pa6ouas mporpamma MBOY «O6ostHckass COLLL Ne 1» mo maTtemaTuke pa3paboTaHa Ha
OCHOBE:

denepanbHbIi 3akoH "O06 006pa3zoBanuu B Poccuiickoit @eneparuu” ot 29.12.2012 N
273-D3 (nerictByrommas pegakmus, 2016)

[Tpukaza MunuctepcTBa oopa3oBanus 1 Hayku P® ot 17 mas 2012 1. N 413 "O6
yYTBEpKACHUH (peIepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHETO

oOmero oobpazoBanus" (C UBMEHEHHUSIMU U ToNOJIHeHUSIME [IprkazoB MuHOOpHayKH
P® ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, o1 29.06.2017 N 613)

[Ipukaza MunuctepctBa o6pazoBanus u Hayku P® ot 31 maprta 2014 r. Ne 253 “O6
yTBEPKJIEeHUU (peiepanibHOro nepeyHs: yueOHUKOB, PEKOMEHIYEMbIX K UCIIOJIb30BAHUIO
MIPY peau3alii UMEIOIINX FOCYJapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEIbHBIX
MIpOoTrpaMM Ha4aIbHOTO 00I1IeT0, OCHOBHOTO OOIIETo, CPEeTHET0 00I1Iero 00pa3oBaHus»;

[Tpuka3z Munuctepctsa npocsemnieHus: PO ot 28.12.2018 Ne 345 «O denepanbHoM
MepevHe YICOHNKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAHHIO TIPH PeATH3aINA NMEIOIIINX
rOCyIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHBIX MPOTPaMM HavaIbHOTO OOIIETo,
OCHOBHOT'O 00IIIET0, CpeiHero oo1ero oopaszoBanus» (pea. ot 22.11.2019)

[Tucebma MunncrepcTBa 00pasoBanus U Hayku Poccuiickoit @eneparuu ot 18 aBrycra
2017 r. N 09-1672 "O nHanpaBiaeHUNA METOANYECKUX PEKOMEHIALNN 110 YTOUHEHUIO
MTOHATHS ¥ COJIEPYKAHUSI BHEYPOUHOU AEATEIBHOCTHA B PAMKAX PEATU3ALMH OCHOBHBIX
00111e00pa30BaTEIbHBIX MTPOTPAMM, B TOM YKCJIE B YACTH MPOCKTHOM AeATEILHOCTH" .

OcHoBHOI1 00pa30oBaTEIBLHOM MPOTPAMMBI OCHOBHOTO 00111eT0 00pazoBanust MBOY «O60
sackass COLI Nely

ABtopckux nporpamm: A.I'. Mepaisak, B.b. Ilononckuii, M.C. Skup.

VYuebnbiii mpeamer «MaTeMaTrka) BXOIHT B MEPEUCHb yUSOHBIX MTPEIMETOB,
00s13aTENBHBIX JIJIS U3YUYCHUS B CPEAHEH 001eo0pa3zoBaTebHOM mikoie. Jlannas
mporpamMma npeaycMaTpruBaeT U3y4eHue mpeaMera Ha yriiyOJIeHHOM YPOBHE U
paccunTada Ha 35 HeZleab 10 6 4acoB B HEJIETIO B TEUECHUE KAKOTO Toia 00yUeHHUs.

VYueOHbIil Kypc ocTpoeH Ha ocHoBe deepanbHOr0 rocy1apCTBEHHOTO
00pa3oBaTeNILHOTO CTaHIapTa ¢ yueToM KOHIIeTIUN MaTeMaTHIecKoro o0pa3oBaHus U
OpPUEHTHPOBAH Ha TPeOOBAHUS K pe3y/IbTaTaM 00pa30BaHus, COACPIKAIINMCS B
[TpumepHOIT OCHOBHO# 00pa30BaTEIBHON MTPOrpaMMe CPEIHETO (TIOTHOTO) 00IIero
o0pa30BaHMsI B COOTBETCTBUU C OCOOCHHOCTSIMH YTITyOJICHHOTO YPOBHS U3yUEHUS
MaTeMaTHKHU. B mporpamMme Takxe yUuTHIBAIOTCS JTOMUHHUPYIOIINE UICH H MTOJIOKCHUS
[TporpamMmebl pa3BuThs U (POPMUPOBAHUS YHUBEPCATHHBIX YICOHBIX JCHCTBHM JTS
OCHOBHOTO 00111eT0 00pa30BaHusl, KOTOPEIE 00ECIeYnBaOT (POPMUPOBAHUE POCCUNCKON
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IPaKJAHCKON UACHTUYHOCTH, KOMMYHUKATUBHBIX KAYECTB JIMUYHOCTH, U CIIOCOOCTBYIOT
(hOpPMHUPOBAHUIO KITIOYEBON KOMIIETEHITUA — YMEHUS YIUTHCS.

[Iporpamma no MaremMaTHKe HalpaBjieHa Ha peaanu3aluio CUCTEMHO-IEATEIbHOCTHOTO
M0JIX0/1a K MPOIeCCy 00yUYeHus1, KOTOPbII 00ecreynBaeT:

HOCTpOEHHE 00Pa30BaTEILHOTO Mpoliecca C YIETOM WHANBUYaTbHBIX, BO3PACTHBIX,
MICUXOJIOTHYECKUX, PU3UOIOTUIECKUX OCOOEHHOCTEH U 30POBbS 00YUAIOIINXCS;

(GhopMHUpPOBaHNE TOTOBHOCTH OOYYAIOITNXCS K CAMOPA3BUTHIO U HETIPEPHIBHOMY
00pa3oBaHUIo;

(I)OpMHpOBaHHe aKTUBHOM y‘le6HO-H03HaBaT€HBHOﬁ ACATCIIBHOCTHU o6yqa10mnxc;1;
CI)OpMI/IPOBaHI/IC IIO3UTHUBHOI'O OTHOIICHUWA K ITIO3HAHHUIO Haquoﬁ KapTHUHBI MUpA,

OCO3HAHHYIO OpraHu3alnro 06yt1a10n11/1xc;1 CBOEH JCATCIBHOCTH, a TAK)KC aICKBATHOC e€
OLICHHUBAHUC,

MMOCTPOCHUE Pa3BUBAIOIICH 00pa30BaTEILHOM Cpeibl 00yUEHUS.
N3yuenne MmaTeMaTKe HAMPaBICHO HA IOCTHKEHHUE CIICTYIONINX IeJIeH:
CHUCTEMHOE M OCO3HAaHHOE YCBOEHHUE Kypca MaTeMaTHKH;

(dhopMUpOBaHME MATEMATUUECKOTO CTUJISI MBIIIJICHUS, BKIIOUAIOIIETO B C€0sI MHAYKIIUIO U
TEAYKIINI0, 0000IICHNE 1 KOHKPETU3AINIO, aHAJIU3 U CUHTE3, KJIaCcCU(PUKAIINIO U
CHUCTEeMAaTHU3aINI0, a0CTparupoBaHUE U aHAJIOTHIO;

pa3BUTHE UHTEpECcA O0YJAOUIUXCS K U3YUEHUIO MATEMATHUKY;

HUCIIOJIB30BaHUC MAaTCMATHYCCKHUX MOHCHCﬁ AJI1 pCIICHUA IPUKIIAAHBIX 3a/ia4d, 3aaa4 U3
CMCXKHBIX TUCHUIIIINH,

MPUOOPETEHHUE OMBITA OCYIIECTBIICHUS yUeOHO-UCCIIEI0BATEIbCKON, POSKTHON U
MH(}OPMAIIMOHHO-TI03HABATEILHON JESITeIbHOCTH;

Pa3BUTHE UHIUBUIYATHLHOCTH U TBOPUECKUX CITIOCOOHOCTEM, HaMpaBIeHHOE Ha
MOJTOTOBKY BBIMTYCKHUKOB K OCO3HAHHOMY BBIOOpPY TIpodeccum.

W3yuenue MateMaTrKe Mo JaHHOM MporpamMme Croco0CcTByeT (POPMUPOBAHHIO Y
y4aIuxcst TMYHOCTHBIX, METANPEIMETHBIX, TIPEAMETHBIX PE3yJIbTATOB O0YUYCHHS,
COOTBETCTBYIOMIUX TpeOoBaHUsIM DeepaibHOTro rocy1apCTBEHHOTO 00Pa30BaTEIEHOTO
CTaHAapTa CpeaHETo (IMOTHOTO0) 001Iero 00pa3oBaHusI.



H.]'IaHI/lpyeMl)Ie Pe3yJIbTATbl OCBOCHUS y‘l€6HOI‘O npeamera

JIn4HOCTHBIE Pe3yJIbTATHI:

1) BocriuTaHue pOCCUMCKON Ipask/IaHCKOW MAEHTUYHOCTHU: MaTPUOTU3MA,
yBaxkeHHs1 K OTeUeCTBY, OCO3HAHUS BKJIa[]a OTCUECTBEHHBIX YUEHBIX B PA3BUTHUE
MHUPOBOU HAYKH;
2) GopMHpPOBaHNE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;
3) OTBETCTBEHHOE OTHOLIEHHE K OOY4YEHHIO, TOTOBHOCTb U CIIOCOOHOCTB K
CaMOPa3BUTHUIO U CaMOOOPA30BaHUIO HAa MPOTSHKCHUU BCEH JKU3HU; CO3HATEIILHOE
OTHOIIIEHHE K HETIPEPHIBHOMY 00pa30BaHUIO KAK YCJIOBUIO YCIICIIHON
npo¢eCCUOHATILHON 1 OOIIECTBEHHON JIEATEIbHOCTH;
4) oco3HaHHBIN BBIOOp Oyayiel npodecCHOHAIBLHOM IeSITENbHOCTH Ha 0a3e
OPUEHTUPOBaHUS B MUpeE npodeccuit u mpodhecCUOHATBHBIX MTPEATIOUTCHUI;
OTHOIIIEHHE K MPOGECCUOHAIBHON JIEITEIIbHOCTH KaK K BO3MOXXHOCTH y4acTHSs B
pEIIeHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYAPCTBEHHBIX U OOIIEHAIMOHAIBHBIX
po06iem; GOpMHUPOBAHUE YBAKUTEIHHOTO OTHOIICHUS K TPYY, PA3BUTHE OIBITA
y4acTHs B COLMAIBHO 3HAYUMOM TPY/IE;
5) yMeHH€e KOHTPOJIUPOBATh, OLIEHUBATh U AHAJIM3UPOBATh MPOLECC U PE3YIbTAT
y4eOHOM M MaTEMaTHUECKOMN JIeATEILHOCTH;
6) yMEHHE YIpaBIISITh CBOEH MTO3HABATEIbHOM AEATEIbHOCTHIO;
7) yMeHHE B3aMMO/ICHCTBOBATh C OJIHOKJIACCHUKAMU, I€ThMHU MJIAJIIIIETO BO3pacTa
Y B3POCJIBIMU B 00pa30BaTeIbHOM, OOIIIECTBEHHO-TIOJIE3HOM, y4eOHO-
HCCIIEIOBATENbCKOM, MPOCKTHOM
U JPYTUX BUJAX ACSTEILHOCTH;
8) KpUTUYHOCTH MBIIIJICHUS, UHUITUATHBA, HAXOJYUBOCTh, AKTUBHOCTb MPU
pelIeHNH MaTeMaTUYECKUX 3a1a4.
MeTanpeaMeTHble pe3yJbTAThI:

1) yMeHHne caMOCTOSITEILHO ONPENIENATH LIEJIN CBOEH AESTEIbHOCTH, CTABUThH U
dbopmyIpoBaTh 117151 ceOs1 HOBBIE 3a/1a4u B yuéoe;
2) yMEHHME COOTHOCUTh CBOM JACHCTBHUS C INIAHUPYEMBIMH pE3yJIbTaTaMu,
OCYILECTBJISITh KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLIECCE TOCTUKECHUS
pe3ysbTara, OnpenesiTh CIOCOOBI
JIEUCTBUI B paMKaXx MPEII0KEHHBIX YCIOBUN U TPeOOBAHUN, KOPPEKTUPOBATH
CBOM JCUCTBUSA B COOTBETCTBUU C U3MEHSIONIEHUCS CUTYallUEN;
3) yMeHHEe caMOCTOSITEIbHO MPUHUMATD PEIISHHUsI, IPOBOJUTH aHAJIU3 CBOSH
NEATEeIIbHOCTH, MPUMEHSTh Pa3JIMUHbIe METOIbI ITO3HAHUSI,;
4) BaJieHe HaBbIKAMU MMO3HABATEIbHOM, yueOHO-UCCIIEeI0BATEIbCKON U
MIPOEKTHOU JEATEIIBHOCTH;



5) popMupoBaHUEe TOHATUHHOTO anmnapaTa, yMEHHUs CO3/1aBaTh 0000IIEeHMS],
yCTaHaBIMBATh aHAJIOTHUHU, KJIACCU(PHUIIMPOBATH, CAMOCTOSATEIHHO BEIOUPAThH
OCHOBAHMSI U KPUTEPUU JJIA
KIaccu(ukanuu;
6) yMeHUE yCTaHABINBATh NPUYNHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH JIOTHYECKOE
paccykaeHue, yMo3aKitoueHrne (MHIyKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTHH) U
JieaTh BbIBOJIBI,
7) hbopMupoBaHre KOMIIETEHTHOCTH B 00JIaCTH MCIOJIb30BaHUs HH(POPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHl;

8) yMeHue BUACTh MAaTEMaTHUYECKYIO 3a/1a4y B KOHTEKCTE IPOOJIEMHON CUTYaIluU B
JPYTUX TUCUUIIIMHAX, B OKPYKAIOIICH KU3HU;
9) yMeHne caMOCTOSTENIbHO OCYIIECTBIISITh IOMCK B PA3JINYHBIX UCTOUHUKAX,
0TOOp, aHAJN3, CUCTEMATU3ALINIO U KJIAaCCU(PUKALIMIO HH(OPMALIUY, HEOOXOAUMOMN
JUTSL peLIEHUsI MaTEMaTUYECKUX IPOOsIeM, MPEACTABIATh €€ B HOHIATHOU (hopme;
MPUHUMATh PEIICHUE B YCIOBHUIX HEMOJIHON MU U30BITOYHOM, TOUHON WIIH
BEPOSITHOCTHOM MH(OpMAINHN; KPUTUUECKU OLIEHUBATh U UHTEPIPETUPOBATH
MH(}OpMAIUIO, TOJIYYAEMYIO U3 PA3JIMYHBIX HCTOYHUKOB;

10) ymeHue ucrnoap30BaTh MATEMATHUYECKUE CPEICTBA HAMTISIIHOCTH (Tpad UKy,
TaOJMIIBI, CXEMBI U AP.) I WUTFOCTPALMH, UHTEPIPETALNH, apTyMEHTAlUN;

11) ymeHue BbIABUraTh TUIOTE3bI IPU PELIEHUH 33]1a4H, IOHUMATh
HEOOXOJMMOCTb UX MIPOBEPKH;

12) noHuMaHue CYyIHOCTH AITOPUTMUYECKHUX MPEINUCAHUN U YMEHUE
JIEVCTBOBATh

B COOTBETCTBHUH C MPEJIOKEHHBIM AJITOPUTMOM.

IIpeaMeTHbIe pe3yabTaThI:

1) oco3HaHue 3HaYEHUSI MaTEeMaTUKH JIJIs1 IOBCETHEBHOM KU3HU YEJIOBEKA;
2) npescTaBiIeHUE O MAaTEMAaTUUECKON HayKe Kak cepe MaTeMaTUIeCKOn
NEATEIIbHOCTH, 00 3Tanax e€ pa3BUTHS, O €€ 3HAYUMOCTH JJISl Pa3BUTHS
IUBUJIA3ALIH;
3) yMeHHe ONUCHIBATh SIBJICHUS PEaIbHOTO MHUpa Ha MaTEMaTHYECKOM SI3bIKE;
MPEJICTABICHUE O MATEMAaTUUECKUX TTOHITUAX U MATEMAaTUHYECKUX MOJIEIIAX KaK O
BOXKHEUIIIEM UHCTPYMEHTAPUH, TO3BOJISIIOIIEM ONMCHIBATh U U3y4YaTh Pa3HbIC
MIPOLIECCHI U SIBIICHUS,
4) mpeacTaBiaeHUE 00 OCHOBHBIX MOHATHSIX, UACSX U METOJaX aNreOpsl U
MAaTEMAaTHYECKOT0 aHAJIN3a;
5) npeacTaBieHUE O MPOUECCAX U SBJICHUSIX, UMEIOIINX BEPOATHOCTHBIN XapakTep,
O CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B p€aTbHOM MHpPE, 00 OCHOBHBIX TTOHSITHSIX
3JIEMEHTAPHOU
TEOPUH BEPOSATHOCTEMN; YMEHUE HAXOUTh U OIIEHUBATh BEPOATHOCTH HACTYTUICHUS
COOBITHI B MPOCTEUIINX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHBIX
BEJINYNH,;
6) BIaJieHUE METOJIaMU JJOKA3aTENbCTB U aJITOPUTMOB PELIECHUS; YMEHUE UX
MIPUMEHSITh, IPOBOJIUTH 1I0KA3ATEIIbHBIE PACCYXKIACHHUS B XOJI€ PEUIEHUS 3aaY;



7) IpaKTUYECKU 3HAYUMBbIE MaTEMATUUYECKUE YMEHMSI U HABbIKU, CIIOCOOHOCTb UX
NPUMEHEHUS K PEICHUI0 MAaTEMAaTUYECKUX U HEMAaTEMaTUYECKUX 3a/1aY,
IIPEIIOJIAraloIIAe YMEHHUE:

* BBITIOJIHATH BBIYUCIIECHUS C JEHCTBUTEIBHBIMU U KOMIUIEKCHBIMH YHCJIaAMU;

* pemaTh paloOHaJIbHbIE, UPPALIMOHATIBHBIE, TI0KA3aTEIbHBIE, CTEIIEHHBIE U
TPUTOHOMETPUYECKUE YPABHEHHUSI, HEPABEHCTBA, CHCTEMbl YPABHEHUI U
HEPaBEHCTB;

* pelaTh TEKCTOBBIE 33]]a4l apUPMETHUECKUM CIIOCOOOM, C IIOMOILBIO
COCTaBJICHUS U PEIICHUsI YPAaBHEHUM, CHCTEM YPaBHEHUIN 1 HEPABEHCTB;

* MCII0JIB30BATh AITreOpanyecKuil «A3bIK» JJI OIMUCAHUS [TPEIMETOB
OKPY>KaI0ILIEro MUpa U CO3aHUsI COOTBETCTBYIOIIMX MAaTEMAaTUUECKUX MOJEIIEH;
* BBIIIOJIHATH TOX/IECTBEHHBIE MPE0OPa30BaHMsI pallUOHAIbHBIX, UPPALIMOHAIIBHBIX,
IIOKAa3aTeJIbHbBIX, CTEIIEHHBIX, TPUTOHOMETPHUUYECKUX BBIPAKCHMUIA,

* BBINIOJIHATH ONEpalliy HaJl MHOKECTBAMH;

* HccaenoBaTh GYHKUMU C TOMOILIBIO MPOU3BOJIHON M CTPOUTH UX IPpaQUKU;

* BBIYUCHIATH TUIOMAAN QUTYP U 00BEMBI TEN C MOMOIIBIO ONPEAEIEHHOTO
MHTETpaa;

* IPOBOJIUTH BHIYUCIICHUE CTATUCTUYECKUX XapAKTEPUCTUK, BBIOIHATh
NPUOJINKEHHBIE BBIYUCICHUS;

* pemiaTh KOMOMHATOPHBIE 33/1a4H.

8) Bi1aJileHNE HaBbIKAMU MCIIOJIb30BaHUSI KOMIIBIOTEPHBIX POTPAMM TP PELICHUN
MaTEeMaTUYECKUX 3a/]a4.

Conep:xanmne y4eOHOr0 nmpeamMera
10 kaace

1.IloBTOpEeHMe -2 yaca.
2. MHoxecTBa, ONlePALUMM HA/Jl MHOKECTBAMHU-8 YacoB
dyukuuu u eé cpoiicTBa-11 yacos (D1ementapubie GyHkiuu. MccnenoBanue
GbyHKIUN 1 TOCTPOCHUE UX TpadUKOB dIeMEHTapHBIMU MeTo1aMu. OCHOBHBIC
criocoObl TipeodpazoBanus rpadukos. [ToHsTre oOpaTHON QYyHKIUH.
PaBHOCHUITEHEIE TPpe0Opa3oBaHUsl YPABHEHHUH U HEPABEHCTB. MeTO ] HHTEPBAJIOB)
Dopmul u 6u0bL POpMUPOBAHUA HOBHIX 3HAHUIL U CROCODBL OeAMENbHOCHIUL:
Dpormanvuas, UHOUBUOYAIbHAS, NAPHASL POPMbL OpeaHU3ayuu pabomol
ooyuarowuxcsi (KOHTPOJIbHBIC PAOOTHI).Budbl desimenbHocmu 00yYaOWUXC.
cywanue o0vACHeHUl yuumeis, CIyuanue u aHaiu3 mosapuwel, peuerue 3a0ay
no meme.
2.Crenennas pynkuus — 23 yac ([lonstue pynknuu u e€ rpadpuxa. OyHKIusa
y=x11. [Tonsatre kopHs cTrenenu n. KOpHU 4€THOM U HEUECTHOM CTEIECHEMN.
Apudmernueckuii kopeHb. DyHKIUS KOpHS n-il crenenu u3 X. CTeneHs ¢
palroHaNbHBIM MoKa3aTesneM. CBONCTBA CTENEHU C pallMOHATIBLHBIM ITOKa3aTeJIEM.
[ToHsiTHE CTENEHU C pallMOHANIBHBIM MOKa3aTesneM. ppalmoHanbHble YpaBHEHHUS. )



Dopmol u 6UObl PopMUPOCAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMeIbHOCHU:
Dpoumanvuas, UHOUBUOYANLHAA, NAPHAS  Qopmbl  opeaHuzayuu  pabdomol
ooyuarowuxcsi (KOHTPOJBHBIE PabOTHI). Buodwvl OdesmenvHocmu 00y4AOUUXCH:
cywanue 00vACHe Ul yuumeis, CIyuanue u aHaius mosapuwell, peuierue 3a0ay
no meme.

3. Tpuronomerpuuyeckue pynkunu-30 yacos (Ilonarue yrina. Paguannas mepa
yraa. Onpenenenue cuHyca U KocuHyca yriaa. OCHOBHbIE (DOPMYJIBI U1 CHHYCA U
KOCHHYCA yIJia . ApKCUHYC. APKKOCUHYC.

Omnpenenenue TaHTeHca U KoTanreHca yria. OCHOBHbIE (DOPMYJIBI 171l TAHTEHCA U
KOTAaHIeHca . ApKTaHI€HC. APKKOTAaHTEHC.

KocuHyc pa3HOCTH U KOCHHYC CYMMBI ABYX YIJ10B. DOpMYyIIbI 17151
JOTIOJIHUTENBHBIX YTIIOB. CHHYC CYMMBI M CUHYC Pa3HOCTHU JIBYX yrioB. Cymma u
Pa3HOCTh CUHYCOB U KOCHUHYCOB. DOpMyIibl 7151 ABOMHBIX U OJOBUHHBIX YTJIOB.
[IpousBeneHne CHHYCOB U KOCUHYCOB. DOPMYJIbI 1J1s1 TAHTE€HCOB.

OyHkius y = sin X. @yHK1usA y = cos X. OyHkius y = tg x. Dynkuus y = ctg x.)

Dopmol u 6UObL PoOpMUPOCAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMeIbHOCIU:
Dponmanvhas, UHOUBUOYATbHAA, NAPHAs  Gopmbl  opeanHu3ayuu  pabomol
obyyarowuxcsi (KOHTPOJIBHBIE PabOTHl). Budsbl OdesamenvbHOCMU 00VYAIOUWUXCAL:
cayuianue 00vACHe Ul yuumers, CIyuanue u aHaius mosapuujet, peuerue 3a0ay
no meme.
4. Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA -27 4yacoB
(ITpocTeiimme TPUTOHOMETPHUECKUE YPABHEHUS. Y PABHEHUS, CBOISIIIIUECS K
IIPOCTENIINM 3aMEHOM HEN3BECTHOTO. [[puMeHEeHe OCHOBHBIX
TPUTOHOMETPHUUECKUX (POpMYII [Isl petieHust ypaBHeHU. O THOPOIHBIE
ypaBHeHus. [Ipocrelime HepaBeHCTBa U1 CUHYca U KocuHyca. [Ipocreitmue
HEpPABEHCTBA JIJIsl TAHI€HCa U KoTaHTreHca. HepaBeHcTBa, cBOAsIIMECS K TTPO
Dopmol u 6Udbl PoOpMUPOCAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMeIbHOCHU:
Dponmanvhas, UHOUBUOYATbHASA, NAPHASL (opMbl OpeaHu3ayuu pabomol
obyuarowuxcsi (KOHTPOJIbHBIC PA0O0THI). Buosl desmenbHocmu 00y4aouuxcs:
cyulanue 00bACHeHUll yuumens, ClyulaHue u aHaius mosapuwyel, peuweHue 3a0ay
no meme.
S.IIpou3BoaHasi u e€ npuMeHeHue -26 yacB (IloHsATHE BEPOSTHOCTU COOBITHS.
CaoiicTBa BeposTHOCTeW. OTHOCUTEIbLHAS YaCTOTa COOBITHS. Y CIIOBHAs
BEPOSTHOCTbD.
HezaBucumeie cobbiThs. bunom HeroToHa).
Dopmol u 6UObl PoOpMUPOCAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMeTbHOCHU:
Dpoumanvuas, UHOUBUOYANLHAA, NAPHAS  Qopmbl  opeaHuzayuu  pabomol
ooyuarowuxcsi (KOHTPOJBHBIE PabOTHI). Buodwvl OdesmenvHocmu 00y4aAOUUXCA:
cywanue o0vACHeHUL yuumens, CryWanue u aHaiu3 mogapuujel, peuieHue 3a0ay
no meme.
6. Iloesmopenue 5 uacoe
7. Pe3epB 4uaca

11 kaace
1. Iloka3aTesibHas U Jorapupmudeckass PyHkuMu -37 4acoB



Crenensb ¢ MPOU3BOJIBHBIM JIEUCTBUTEIBbHBIM NOKa3aresieM. [lokazaTenbHas
dbynaknus. [TokazaTenpHbie ypaBHeHUs. [lokazarensHbie HepaBeHCTBA. Jlorapudm u
ero coicTra. Jlorapudmudeckas GpyHKIusA U ee cBorcTBa. Jlorapudmudeckue
ypaBHeHus. Jlorapupmudeckrue HepaBeHCTBA. [Ipon3BOaHBIE MOKA3ATEILHON 1
JorapupmMuueckoil PyHKINH.

Dopmul u 6udbL POpMUPOBAHUA HOBBIX 3HAHUIL U CROCODBL OeAMENbHOCHIU:
Dpoumanvuas, UHOUBUOYAILHASA, NAPHASL YOPMbBL Op2aHU3AYUU PabOmubl
obyuarowuxcs (KOHTPOJIbHBIC Pa00THI). Buosl desamenbHocmu 00y4aouuxcs:
cayuianue 00bACHeHUl yuumens, CIyulanue U aHaiu3 mosapuuel, peuieHue 3a0ay
no meme.

2.AuTerpaJj u ero npumMmeHenue-14 yacon

[lepBooOpa3znas. [IpaBuna HaxoxaeHUs IepBooOpazHoit. [lmomans
KpUBOJMHEHHOM Tpanenuu. OnpeneneHHblil HHTerpai. Beruucienre o0beMoB Tell.
Dopmul u 6udbl POpMUPOCAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMEeTbHOCHU:
Dponmanvhas, UHOUBUOYAIbHASA, NAPHASL PopMbl OpeaHUu3ayuy pabomol
obyyarowuxcsi (KOHTPOJIbHBIE PA0O0THI). Buosl desamenbHocmu 00y4aomuxcs:
cayuianue 00bACHeHUl yuumens, Cryulanue U anaiu3 mosapuueti, peuieHue 3a0ay
no meme.

3.2aemeHTbl KoMOMHATOpUKHU. buHoM HbroToHa -13 yacos

Meron maremarnueckor nHAyKIMM. [lepectanoBku, pazmemenns. Couetanus
(xomOunanuu). bunom HeroTona.

Dopmol u 6UObl PoOPpMUPOGAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMeJIbHOCHU:
Dponmanvhas, UHOUBUOYATbHASA, NAPHASL (hopmbl OpeaHu3ayuu pabomol
obyuarowuxcsi (KOHTPOJIbHBIC PA00THI). Buosl desmenbHocmu 00y4aouuxcs:
cywanue 00vACHeHUl yuumeis, CAyWaHue U aHaiu3 mogapuujel, peulenue 3a0ay
no meme.

4.2J1eMeHTbI TEOPUH BEPOSITHOCTH-26 YacoB

Omnepanuu Haa COOBITUSIMU. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. Cxema
bepnymu. CnydaiiHble BETUYUHBI U KX XapaKTepUCTUKU. BeposiTHOCTh 1
CTaTUCTHKA, JIOTHKa, Teopus rpadoB u komObuHatopuka [loBropenue.
Hcnonb3oBanue TaOIUIl U JUarpamMM Jisl IpeICTaBICHUS JaHHbIX. Pelienue 3ama4
Ha IPUMEHEHHUE OMMUCATEIHHBIX XapaKTEPUCTHK YHCIOBBIX HA0OPOB: CPEIHUX,
HauOOJIBIIETO U HAUMEHBIIETO 3HAYEHUSI, pa3Maxa, TUCIEPCUU U CTaHJaPTHOTO
OTKJIOHEHUS. BrIuucieHne 4acToT u BEpOSATHOCTEN COObITHI. Bhruncienue
BEPOSTHOCTEH B OMBITAX C PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU UCXOJaMHU.
Hcnonp3oBanne KOMOMHATOPUKH. BhIuncienne BeposiTHOCTEH He3aBUCUMBIX
coObITHil. Micons3oBanre GopMyIIbl CIIOKEHUS BEPOSTHOCTEH, TuarpaMm Jitiepa,
JiepeBa BEposITHOCTEH, popmyiibl bepHyiu. BeposTHOCTHOE MPOCTPAHCTRO.
AKCHOMBI TEOPHH BEPOSITHOCTEHN. Y CIIOBHASL BEPOSITHOCTH. [IpaBuio yMHOKEHUS
BeposATHOCTEU. PopMyIia moHOU BepoATHOCTU. Dopmyiia baneca. JluckperHeie
Clly4yaliHble BEJIMUUHBI U pactipenesacHus. CoOBMECTHbIEC paclpeeeHuUs.
Pacnpenenenne cyMMbl 1 IPOU3BEACHNS HE3aBUCUMBIX CIIyYalHBIX BEJIUYMH.
MaremaTndeckoe 0KuJaHue U JUCIIEPCHS] CITy4YalHON BEJIMYHHBI.
MaremaTnueckoe 0KUJaHUE U JUCIIEPCUs CYMMBbI CITy4ailHbIX BEJIMYMH. buHapHas



Clly4yaliHasl BeIu4yuHa, pacupeaenenue bepuymm. ['eomerpuyeckoe
pacrpenenenue. buHoMuanpbHOE pacpenesIeHUe U €r0 CBOKMCTBA.
['unepreoMeTpUUECKOE paCIPENCIICHUE U €T0 CBOMCTBA. HenpeprIBHBIE
CIIy4allHbI€ BEIUYUHBI. [[TOTHOCTH BepOosATHOCTH. DYyHKIMA paCHPEACICHUS.
PaBHoMepHOE pacnpenenenue. [lokazaTenbHoe pacnpenesieHue, ero napaMeTphl.
Pacnpenenenne [lyaccona u ero npumenenne. HopmansHoe pacnpeneneHue.
Oynkuwms Jlamaca. [Tapamerpsl HOpMalibHOTO pacnpenesienus. [lpumepsr
CIIy4yalHbIX BEJIMYUH, TOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IMIOTPEITHOCTh
MU3MEpPEHUI, pocT YyenoBeka). LlenTpanbHas npenenpHas Teopema. HepaBeHCcTBO
Yeonimena. Teopema YeOrnimieBa u Teopema bepHyiuiu. 3akoH OOJIBIITNX YUCEN.
Bb100pouHbIii METOI U3MEPEHUS BEPOITHOCTEN. POsb 3aKOHA OOJIBIINX YUCEN B
Hayke, mpupoje u obmectse. KoBapuaius nByx ciydaitHeix BenuuuH. [lonsarue o
ko3 purente koppensuuu. CoBMeCTHbIE HAOMIOICHUS IBYX CITyYalHbIX
Benu4uH. BeiOopouHsiil koadduiment koppensuuu. JInHeitHas perpeccus.
Craructuueckas runore3a. CTaTUCTUKA KPUTEPHUS U €€ YPOBEHb 3HAUUMOCTH.
[IpoBepka NpOCTEUIINX TUITOTE3. DMIIMPUYECKUE PACTIPENCIICHNS U UX CBA3b C
TEOPETUYECKUMU pacupenesieHusaMu. Panrosas xoppessanus. Iloctpoenue
COOTBETCTBUI. IHbEKTUBHBIE U CEOPBEKTUBHBIE COOTBETCTBUS. brekiuu.
HuckpetHas HenpepblBHOCTD. [Ipunnmn Jupuxne. Koguposanue. /[BonyuHas
3anuck. OCHOBHBIC MOHATHUS Teopuu Tpados. JlepeBns. JIBonyHoe aepeBo.
Cesznocts. KomnoneHTs! cBsizHocTH. [lyTu Ha rpade. DitnepoBsl u
['aMUIBTOHOBBI MYTH.

Dopmul u 6udbl PopMUPOBAHUA HOBBIX 3HAHUIL U CHOCOOBL OeAMeTbHOCIU:
Dponmanvhas, UHOUBUOYATbHASA, NAPHASL PopMbl OpeaHu3ayuy pabomol
obyuyarowpuxcsi (KOHTPOJIbHBIE PA0O0THI). Buosl desmenbHocmu 00y4auuxcs:
cayuianue 00bACHeHUl yuumens, ClyulaHue u aHaius mosapuweli, peuleHue 3a0ay
no meme..

O6beM mpsiMOyrosibHOro mapawienenuneaa. OObEeMbl TPSAMOM MPU3MBI |
nunHaApa. OO0beMbl HAKJIIOHHOM MpU3MBI, TUpaMuabsl U KoHyca. OO0beM mmiapa u
mwiomanas chepbl. OOBEMBI IIAPOBOTO CETMEHTA, IIAPOBOTO CIIOS W IIAPOBOTO
CEeKTOpa.

Dopmol u 6u0bL POPMUPOBAHUA HOBBIX 3HAHUIL U CHOCOOBL 0EAMETbHOCHU:
Dponmanvhas, UHOUBUOYATbHAA, NAPHASL opMbl OpeaHUu3ayuu pabomol
obyuarowpuxcs (KOHTPOJIbHBIC PA00THI). Buosl desmenbHocmu 00y4aouuxcs:
cyuianue 00bACHeHUl yuumens, Cryulanue u aHaiu3 mosapuueli, ucciedoeaue,
peuieHue 3a0ay no meme.

5.000011eHUEe 1 MMOBTOPEHHE Kypca ajredpbl M MATEMATHYECKOT0 AHAJIN3A -
42 4gaca.

6.Pe3epB 4 yaca



TemaTnueckoe NIAHUPOBaHUE 10 YUeOHOMY MpeAMeTY
Auredpa u HayaJa anaau3a 10 kiacc
1.IToBTOpEHME U paclIMpeHue cBeAeHN 0 pyHkuuu 21 4

Buinycknux nayyumcs:
® [IOHHMaTh TEPMHUHOJOTHI0O UM CHMBOJIMKY, CBSI3aHHBIE C TOHSITHUEM
MHOYKECTBA;
® BBHINIOJIHATH ONEpAllMM HAJ, MHOXXECTBaMH, YCTAHABJIMBATh B3aUMHO
OJIHO3HAYHOE COOTBETCTBUE MEXKIAY MHOKECTBAMHU

Bbl}’lyCKHZ/lK noay4unit 603MONCHOCHb.!

® Dpa3BUTH MPEJCTABICHUE 3HAYCHUE MATEMATHYECKOM HAyKWU I PELICHUS
3a71a4, BO3HHMKAIOIIUX B TECOPUM U IPAKTUKE; IIUPOTY U OTPAHUYEHHOCTH
IIPUMEHECHUSI MATEMAaTUYECKMX METOAOB K aHaau3y MW HCCIEAOBAHUIO
MPOIIECCOB U SIBJICHUI B MPUPOJIE U OOIIECTBE;

® Ppa3BUTH MPEACTABICHUE O 3HAYECHHE MPAKTUKU U BOMPOCOB, BO3HUKAIOIIUX
B camMoil maremaruke, IJs (OPMHUPOBAHUS W PaA3BUTUSI MATEMATHYECKOMN
HAYKWU;

® OCBOUTH MJICH PACIIMPEHUS YUCIOBBIX MHOMKECTB KaK CII0co0a MOCTPOCHUS
HOBOI0 MaTE€MaTHYECKOTO armapara JJid PEUICHUs MPAKTUYECKUX 3aJa4 U
BHYTPEHHHUX 3371a4 MaTEMaTHKU,;

® DPa3BUTh METOJBI U PE3YJIbTAThl AITEOPbl U MAaTEMATHYECKOTO aHaIu3a st
IIOCTPOEHHS MOJEIIEH PEAIbHBIX MPOLIECCOB U CUTYALIUM.

2.Crenennasi QyHkuus23 4

Buinycknux nayyumcs:

® ONUCHIBaTh MOHATUS: CTENEHHAs (QPYHKIUS C HATypaJIbHBIM IOKa3aTelieM,
CTereHHasi (PyHKIHUS C LIeJbIM MOoKa3aTeneM, (QyHKIHS KOPEeHb n-il CTEeneHH,
CTENEHHOW (PYHKIIMU C pallMOHATILHBIM MOKa3aTEeJeM;

® JaBaTh OIpENEJCHUs KOPHA n-id CTENeHH, apu(METHUYECKOro KOpHS n-i
CTEIICHHW, CTEIEHU C pPaUMOHAJIBHBIM II0Ka3aTelIeM, PaBHOCUIIBHBIX
YPaBHEHUM,  ypaBHEHMsS  CIECICTBHUS, PaBHOCWIBHBIX  HEPAaBEHCTB,
HEPABEHCTBA CIICJCTBUS;

® [IOHMMAThb U JIOKa3bIlBaTb TEOPEMBI: O CBOMCTBAX KOPHA N-M CTENEHU, O
CBOMCTBAX CTENEHM C palMOHAJIBHBIM II0Ka3aTelleM, O pPaBHOCHUIIBHBIX



npeoOpa3oBaHUAX  HPPALMOHAIBHBIX  YpPaBHEHUH, O PaBHOCHIbHBIX
peo0pa3oBaHUAX UPPAUOHATBHBIX HEPABEHCTB.

Bbll’lyCKHuK noay4unit 603MONCHOCHIb.!

[IpuMeHsTh U3yYEeHHbIE OIpPEACNICHUs, TEOPEMbI U (POPMYIIBI K PEIICHUIO
3a/1ay.

3. Tpuronomerpunuyeckue pynkuuu 30 u

Buinycknuk nayuumcs:

MOHUMATh OTPEJIEICHHs] HAauOOJIBIIET0 U HAUMEHBIIEr0 3HAYeHU (PYHKIUH,
yETHOW M HEU€THOW (yHKIMI, 00paTuMol (GYHKIMH, B3aUMHO OOPaTHBIX
GbyHKIUH, ompeneneHus] 00JacTU ONpeNeNieHUs] YpaBHEHUM (HEpPaBEHCTR),
PaBHOCUJIbHBIX YpaBHEHUI (HepaBEHCTB), YPaBHEHU -CIEACTBUI
(HepaBEHCTB-CIICACTBHI ), TOCTOPOHHETO KOPHS;

MOHUMATh TEOPEMBI O CBOMCTBAX TpapUKOB YETHBIX U HEUETHBIX (DYHKIIHIA,
HAXOJUTh HauOOJbIIEe W HAMMEHBIIEe 3HAUCHUS (PYHKIIMU HAa MHOKECTBE
o e€ rpaduKy, UCCIeN0BaTh (PYHKIIUIO, 3a/IaHHYI0 (POPMYIIOH, HA YETHOCTD,
CTpOUTH TpauKu HYHKIHMA, UCTIONB3YS YETHOCTD UM HEUETHOCTD;
peoOpa3oBbIBATh TPUTOHOMETPUUECKUE BBIPAKECHHSI Ha OCHOBE (HOpMyI
cioxeHus; Gopmyin npuBeneHus, GoOpMysT TBOWHBIX W TMOJOBUHHBIX YTJIOB,
dbopMya CyMMbl M  Pa3HOCTH CHHYCOB (KOCHMHYCOB), (opMyi
npeoOpa3oBaHus MMPOU3BEICHNS TPUTOHOMETPHUECKUX (DYHKITHI B CYMMY;
MOHUMATh OTPEIEICHUS apKKOCHHYCa, apKcuHyca, apKTaHTeHCa,
apKKOTaHTeHCa, CBOMCTBa OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIUH,
METO/1 Pa3JIOKEHHsI HA MHOXKUTEIH;

HAaxXOJWUTh 3HAYCHHUsSI OOPATHBIX TPUTOHOMETPUYECKUX (OYHKIMHA IS
OTJICTLHBIX TAOJIMYHBIX 3HAYCHUI apryMEHTa

BblnyCKHMK noJyiunt 603mMOA#CHOCmMs.

MPUMEHSTh W3YYCHHBIC OMPEIEICHUS, TeOPEeMbl U (HOPMYIbl K PEIICHHUIO
3a/1a4, 0 CBOMCTBE (DYHKIIHM, UMEIOIINX COM3MEPUMBIEC TIEPUOIBI;

pa3BUTH TPEICTABICHUE 3HAUYCHUE MATEMATHYECKOW HAYKW Il PEUICHHS
3a7a4, BO3HUKAIOIIMX B TEOPUM U MPAKTUKE; MIMPOTY U OTrPAaHUUYECHHOCTH
MPUMEHECHUS MaTEMaTUYECKMX METOAOB K aHadu3y U HCCIEAOBAHUIO
MPOLIECCOB U SIBJICHUN B MPUPOJIE U OOLIECTBE;

Pa3BUTH IPEICTABICHUE O 3HAYEHUE MPAKTUKH U BOIPOCOB, BOSHUKAIOIINX
B caMOW MareMaTuke, NJsi (OPMHUPOBAHUS W PA3BUTHUS MaTEMaTUYECKON
HAYKHU.

4. TpuroHomerpuvecKkne ypaBHeHHUsI U HepaBeHCTBa 27 4
Buinycxunux nayuumcs:



® ICHOJIb3Ys MTOHATHS apKKOCHHYcCA, apKCHUHYCa, apKTaHI€HCa,
apKKOTAHTE€HCAa, PeIlIaTh MPOCTEUIIINE TPUTOHOMETPUUECKUE YPABHCHUS;

® T[IOHUMAaTh CBOMCTBA OOPATHBIX TPUTOHOMETPUUECKHUX (DYHKIIHIA;

e crTpouth rpadukud (QGyHKIUNA HA OCHOBE TIpadUKOB YETHIPEX OCHOBHBIX
OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIUWA; YIOPOIIATh BBIPAKECHUS,
coJiepKaImue 0OpaTHbIE TPUTOHOMETPUIECKHE (DYHKITHH;

® pelarh TPUTOHOMETPUUYECKUE YPABHEHUS, CBOASIIMECA K alreOpandyeckum
YpaBHEHUSIM, B YAaCTHOCTH peHIaTh OJHOPOJHBICE TPUTOHOMETPUUECKHUE
YpPaBHEHHsI IEPBOM W BTOPOM  CTENEHW, A TaAKKE  pelaTh
TPUTOHOMETPUYECKAE YPAaBHEHUS, IPUMEHSISI METOJ pa3lIOKEHUS Ha
MHOXUTEIIH;

e pelarh NPOCTEHINE TPUTOHOMETPUUECKNE HEPABEHCTRA.

Bbl}’lyCKHZ/lK noydunt 603mMOACHOCmMb.

® pemarh NPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUM;
® [PUMEHATHh U3YUYEHHBIE ONPEIEIICHUS, TEOpPEMbl U (OPMYJIbI K PEILICHUIO
3azady;
® pa3BUTH MPEICTABICHUE 3HAYECHWE MATEMaTUYECKOW HAyKHM Ui PEIICHUS
3a/1a4, BO3HUKAIOIIMX B TEOPUU U ITPAKTHKE.
S.IIpou3BoaHas U e€ NpUMeHeHHe 26 4

Bbll’lyCKHZ/lK Haydumcs.

® TIOHATHE TPOU3BOJHON (DYHKIMH, (PU3UUECKOTO0 M T€OMETPHUUECKOTO CMbICIA
IIPOM3BOHON; IIPOU3BOJHOMN CTENIEHU, KOpHsI; IIpaBuiia
nudpepeHInpoBaHus; bopmyIbl MIPOU3BOJIHBIX AJIEMEHTapPHBIX
GyHKIMI; ypaBHEHHWE KacaTeabHOM K rpaduky GYHKIUHA, aJTOPUTM
COCTABJICHHSI YPaBHEHHUS KacaTeIbHOM;

® TIOHATHE CTAIIMOHAPHBIX, KPUTHICCKUX TOUYEK, TOUCK IKCTPEMYMa;

® IPUMEHSTh TMPOU3BOJHYI0 K HCCICIOBAHUIO (YHKIMA W TMOCTPOCHHIO
rpauKoB.

Buvinycknux nonyyum 603modrcHocmo:

® [IOHUMAaTh U JIOKa3bIBaTh TEOPEMBI: O HEMPEPBHIBHOCTU AU depeHuupyemon
GyHKUIMH, O TpaBUJIaX BBIUMCICHUS MPOU3BOJHOM, O MPU3HAKE MOCTOSHCTBA
dbyHKUMM, O TpU3HaKe Bo3pacTaHus (yObIBaHMs) (DYHKIHMH, O IMPU3HAKE
TOYKM MakcumMyma (MHUHHMyMa), O NpPHU3HAK BBINYKJIOW BBEpX (BHU3)
byHKINY;

® [IOHMMaTh MPEACTABICHHE O MPUMEHEHHH T€OMETPUYECKOr0 CMBbICIA
IIPOU3BOTHOM M MEXaHUYECKUU CMBICIIBI TeopeM: Pepma, Posura, Jlarpanxka;

® TPUMEHATHh U3YYEHHbIE OMPEICNICHHUS, TEOPEMbl U (HOPMYINBI K PEIICHUIO
3aJ1ayB Kypce MaTEMaTUKH U CMEXHBIX JUCIUIUIMHAX.



6.IloBTOpeHnEe Kypca ajre0pbl 1 HAYAJI MATEMATHYECKOI0 aHAJIHU3a 9 4
7. Pe3eps 44

TemaTH4yeckoe INIAaHUPOBAHMUE 11O y‘l€6HOMy npeamMerTy

Auredpa u HayaJa anajau3a 11 kiace

1.Iloka3zaresbHas u Jorapupmudeckass pyHkuum — 374.

BBIITyCKHHUK HAYYUTCS: * ONEPUPOBATH NOHATUSAMU KOPHS N-i CTENEHU, CTENEHU C
palMOHAIBHBIM MTOKA3aTeNIeEM, CTENIEHU C JICCTBUTEIBHBIM [TOKA3aTeNIEM,
norapupMa; * IPUMEHAThH MOHATUS KOPHS N-i CTENEHU, CTENIEHU C pallHOHATbHBIM
HoKa3aTeseM, CTENEeHU ¢ AeUCTBUTEIbHBIM IIOKa3aTeNeM, Jorapudma u ux
CBOMCTBA B BBIYMCIICHHSIX U IIPU PELICHUU 33]1a4; * BBIIIOJIHATH TOXKICCTBEHHBIE
npeoOpa3oBaHus BhIPAXKEHU, COIEPKAIUX KOPEHb N-il CTENIEHU, CTETIEHU C
palMOHAIIBHBIM ITOKA3aTeNIEM, CTEIIEHD C JCHCTBUTEIBHBIM ITI0KA3aTENIEM,
jgorapudm; ¢ onepupoBaTh NOHATUIMU KOCUHYC, CHHYC, TAHT€HC, KOTAaHT'€HC yTia
IOBOPOTA, APKKOCUHYC, aPKCUHYC, APKTAHT€HC U APKKOTAHT'EHC; ® BBIIIOJIHATH
TOJIECTBEHHbIE TPEOOPa30BaHNs TPUTOHOMETPHUUECKUX BBIPAXKECHHIA.

BBIITyCKHHUK MOMyYUT BO3MOKHOCTB: ® BBIIOJHATH MHOTOLIATOBBIE
npeoOpa30BaHus BbIpAXKEHUH, MPUMEHSSI IIUPOKUI HAOOp CIOCOOOB U MPUEMOB; *
MPUMEHSTH TOXK/IECTBEHHbIE TPEOOPa30BaHUs BHIPAKECHU 711 PEeILICHUs 3a1a4 U3
Pa3JIMYHBIX PA3AEIOB Kypca. Y paBHEHHS U HEPABEHCTBA

BBINTyCKHUK HAYYUTCS: ® PEeIIaTh UPPALIMOHATIbHBIE, TPUTOHOMETPUYECKUE,
MOKa3aTeNbHbIE U JJOrapu(PMUUECKUE YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;
pelarh anredpandeckue ypaBHeHHsI HA MHOKECTBE KOMIUIEKCHBIX YUCEIT;
NOHUMAaTh YPAaBHEHHE KaK BAKHEUIIYI0 MAaTEMAaTUYECKYIO MOJEINb JIJISl OITMCAHUS
U U3y4YeHUs pa3HOOOPa3HbIX PEaIbHBIX CUTYAllUil, peliaTh TEKCTOBBIC 3a]jaun
anreOpandeckuM METOAO0M; ® IPUMEHSATh rpadudecKue NpeaCcTaBICHUS s
VICCIIEIOBAHUS YPABHECHUH.

BBIITyCKHHK NOJyYUT BO3MOKHOCTB: ® OBJIAJIETh IPUEMAMU PEILICHNS YPABHEHUH,
HEPABEHCTB U CUCTEM YPABHEHH; MPUMEHSTh annapar ypaBHEHUH AJIs1 PEIICHUS
Pa3HOOOpa3HbIX 337]a4 U3 MATEMATUKH, CMEKHBIX TPEAMETOB, MPAKTUKY; ®
OPUMEHSTH Tpauueckue NpeacTaBIeHus Uil UCCIIEOBAaHUs YpaBHEHUH,
HEPABEHCTB, CUCTEM YPaBHEHUM, COEpKAILIMUX apaMeTpbl. ODyHKINN
BbIlyCKHUK HAyYUTCS: * MOHUMATh U UCIOJb30BaTh (PYHKIIMOHAIbHbIE TOHSATHS,
A3BIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAYEHUS); * BBIMOJIHATH TOCTPOEHUE
rpadguKoB QYHKIHIA C TOMOIIBIO TEOMETPUIECKUX MPEOOPA30BAHUI; * BHITIOIHSATh
NoCTpoeHue rpaMKOB BUJA , CTENICHHBIX, TPUTOHOMETPUUYECKUX, 0OPATHBIX
TPUTOHOMETPUUYECKHUX, TOKA3ATEIbHBIX U JOTapU(PMHUUECKUX (PYHKIIHIA; 7
HCCIIEIOBaTh CBOMCTBA (DYHKIIHUIL; * MOHUMATh (DYHKIHIO KaK BaXKHEHUIITYIO
MaTeMaTUYECKYI0 MOJENb JIJIsl OMMCAHUS IPOLECCOB U SIBJIEHUN OKPYXKAIOILErO
MUpa, TPUMEHSTh (PYHKIIMOHAIBHBIN SA3BIK JJIsI OMUCAHUS U UCCIIEIOBAHUS
3aBHCHUMOCTEHN MKy (PU3MUYECKUMH BETUYMHAMHU.



BBINMyCKHUK MOJIYYUT BO3MOKHOCTB: ® IPOBOJUTH UCCIIEIOBAHUS, CBSI3aHHBIE C
M3YYEHHUEM CBOMCTB (DYHKIIHIA, B TOM YHCIIE C UCTIOIb30BAHUEM KOMITbIOTEPA; ®
MCIIOJIb30BaTh (DYHKIIMOHAIFHBIC MTPEICTABICHHS U CBOMCTBA (PDYHKIIHMA JIsI
pelIeHus 3a1a4 U3 Pa3IMuHbIX Pa3JeiIoB Kypca MaTeMaTUKU. DJIEMEHTBI
MaTeMaTUYECKOro aHajau3a

BBIITyCKHUK HAYYUTCS: * TPUMEHATH TEPMUHOJIOTHIO M CUMBOJIMKY, CBSI3aHHYIO C
MOHATHUSIMU TIPEAEII, TPOU3BOIHASL, IEPBOOOPA3HASI U UHTETPAIL; ®* HAXOUTh
nepenen GyHKINUU; * pelIaTh HEPABEHCTBA METOJIOM MHTEPBAJIOB; ® BHIYHUCIIATH
IPOU3BOJIHYIO U MEPBOOOPaA3HYI0 (PYHKIUU; ® UCIOJI30BAaTh MPOU3BOIHYIO IS
UCCJIEIOBAHUS U MTOCTPOEHUS rpaPuKOB (DYHKIIMIA; * IOHUMATh T€OMETPUUECKHI
CMBICJI IPOU3BOJHOM M ONPENEIIEHHOTO UHTErPAJIa; * HAXOAUTh BTOPYIO
IPOU3BOAHYIO, TOHUMATh €€ TeOMETPUUYECKUI U (PU3NUECKUI CMBICIT; ® BBIYUCIIATD
ONpeeNEHHBIA NHTErPAIT; ® BBIYUCIISATh HEONPEAEIEHHBIN HHTETPaJL.

BBINTyCKHHUK TOJyYUT BO3MOKHOCTB: ® COOPMHUPOBATH MTPEICTABICHHUE O
MPUMEHEHUU T€OMETPUUECKOTO CMBICIIa TPOU3BOAHON U MHTErpaja B Kypce
MaTE€MAaTUKH, B CMEXHBIX JUCLHMIUINHAX; ®* CPOPMHUPOBATH U YIIIyOUTh 3HAHUS 00
MHTErpare.

CremneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENIBbHBIM NIOKa3zareneM. [TokazarenbHas

GbyHKITHUS.

[TokazarenbHble ypaBHEHUS U HepaBeHCTBA. Jlorapudm u ero cBoiicTna.
Jlorapudmuueckast pyHkuus u e€ cBoiicTa. Jlorapupmuueckue ypaBHEHHS U
HepaBeHcTBa. [[pon3BoAHBIE TOKA3ATENBHON U JTOrapUPMUUYECKON QYyHKIUH.

1. WuTerpaj u ero npumeHenue- 14 4.

BrIyCKHUK HAYyIUTCS: * TPUMEHSITh TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHYIO C
HNOHATUSAMU TpeJiei, IPOU3BOIHAs, IEPBOOOPa3Has U UHTErpaj; * HAXOJUTh
nepenen GyHKUUY; ® periaTb HepaBEHCTBA METOJOM UHTEPBAJIOB; * BHIYUCIISATH
IPOU3BOAHYIO U NEPBOOOPA3HYIO (DYHKIMH; * UCIIOJIBb30BATh IPOU3BOIHYIO IS
UCCIIEJIOBaHUS U TOCTPOEHUs rpaUKoOB (PyHKLHUH; ® TOHUMATh T€OMETPUUECKUIT
CMBICJI IPOU3BOIHOM U OMPENEIEHHOTO HHTErPajia; * HAXOUTh BTOPYIO
MIPOU3BOIHYIO, TOHUMATh €€ TEOMETPUUECKUN U PUINUECKUIT CMBICIT; ® BEIUUCIATh
ornpeaeNEéHHbIA UHTETpall; ® BBIYUCIATh HEONPEACIEHHBIM HHTETPaJL.
BBITTyCKHHK TIOTYYUT BO3MOXKHOCTB: * COOPMUPOBATH MPEICTABICHHE O
MPUMEHEHUU T€OMETPUIECKOTO CMBICIIA TPOM3BOTHON U MHTETpalia B Kypce
MaTEeMaTHKH, B CMEKHBIX JUCIUIUIHHAX; * CPOPMHUPOBATH U YTIIyOUTh 3HAHUS 00
WHTErpare.

[TepBooOpa3zHas. [IpaBuna HaxoxaeHus nepBoodpaszHoil. [lnomans

KpUBOJUHEHHOM Tpanenuu. Onpenenéuubliii nHTerpai. Beraucienne o0bEMOB Tell.

2. JaemeHTbl KoMOMHATOPUKHU. BuHoM HbloToHA- 13 4.

BBITyCKHHUK HAYIHUTCS:

penraTb KOMOMHATOPHBIE 33/1a4U Ha HAXOXKICHUE KOJMYECTBA OOBEKTOB HITH
KOMOMHAIIHI;

npuMeHsITh Gopmy OmHOMa HbioTOHA 171 TpeoOpa30BaHMsl BRIPAKEHUMH;



MCIIOJIb30BaTh METO MaTEMATUYECKOM MHIYKIINH JJISI I0Ka3aTeJIbCTBA TEOPEM U
pelIeHUs 3a1aY;

MCIIOJIB30BaTh CIIOCOOBI MPEICTABICHUS U aHAIM3a CTATUCTUYECKUX TaHHBIX;
BBITIOJTHSATH OIEpallui HaJl COOBITUSIMA U BEPOSITHOCTSIMU.

BpInyCKHUK MOJIYYUAT BO3MOXKHOCTb:

HAay4YUTHCA CHEIUATBHBIM MIPUEMAM PEIICHUS] KOMOUHATOPHBIX 33/1a4;
XapaKTEepU30BaATh MPOLECCHI U SIBJIICHUS, UMEIOIINE BEPOATHOCTHBIN XapaKTep.
Meton MmaremMatTn4uecKod MHAYKIUH. [lepecTaHOBKY, pa3MEILICHNS], COUETAHUS.

bunom HrroToHa.

JIeMeHTbI TEOPUM BEPOSITHOCTH — 264.
Buinycknux nayyumcs:
* UCIIOJIB30BATh CIIOCOOBI IPECTABICHUS U aHAJIN3a CTATUCTUUECKUX JTaHHBIX;
* BBINIOJIHATH OIEpalMK HaJl COOBITUSIMU U BEPOSITHOCTSAMU.
Buvinycknux nonyuum 603modHcHocmy:
* XapaKTEepU30BaTh IPOLIECCHI U ABJICHUS, UMEIOLIME BEPOSATHOCTHBIN XapaKkTep
BBINTyCKHHUK TOJYYUT BO3MOKHOCTh U3YUUTh 3JIEMEHTHI KOMOMHATOPUKH U OMHOM
HproToHa. AKCHOMBI TEOPUU BEPOATHOCTEN. Y CIIOBHASI BEPOSTHOCTD.
HezaBucumele coObiTus. Cnyyaiinas BenmmunHa. Cxema bepHynu. buHoMuHanpHOe
pacnpeneneHue. XapakTEPUCTUKU CIIy4YalHOW BETWYUHBL. MaTeMaTuyecKkoe
O’KMJIAHUE CYMMBI CIIyYalHBIX BEJIUYUH.
3. O0o0meHue u noBTOpeHune — 42y
6. PesepB-4u

Ilnanupyembie pe3yJbTAThI OCBOCHUS Y4e0OHOI0 NpeaMera
I'eomeTpus 10 kaace

Buinycknux nayyumcs:

® TICPCUHCIIATH U ONUCHIBATH OCHOBHBIC TTOHATHS CTEPEOMETPHH;
® [IOHUMAaTh AKCHOMBI CTEPEOMETPHUH. Pa3bsiCHATH U UITIOCTPUPOBATH
akcroMbl. CriocoOBI 3a/TaHMSI TUIOCKOCTH B TIpocTpaHcTBe. DOpMyIrpoBaTh
U JIOKa3bIBAaTh TEOPEMbI — CJICICTBUS U3 aKCHOM;
® TIOHUMATh U JOKA3bIBATh TEOMETPUUCCKUEC YTBEPIKICHUS,
® ONKCHIBaTh BUbI MHOTOTPAHHUKOB (TTUpAMHKJIA, TETPAdIP, MPHU3Ma,
NPSIMOYTOJIBHBIH Mapauiesienumies], Ky0), a TaKKe X dJIeMEHTHI (OCHOBaHWS,
OOKOBBIE TpaHU, pEOpa OCHOBaHUs, OOKOBBIE PEOPA);
® BIAJETh TCOMETPUICCKUMU MOHATUSMU TIPHU PEIICHUH 33]1a4 ¥ MPOBEICHUHN
MaTEMaTUYECKUX PACCYXKIACHUM.
Buinycknux nonyuum 603moxicHocms.



pPa3BUTh BO3MOXKHOCTHM T€OMETPUYECKOrO f3bIKAa KaK CpPEICTBA ONMCAHMS
CBOMCTB PEAJIbHBIX IIPEAMETOB U X B3aUMHOIO PACIIONIOKEHUS;
UCIIOJIb30BaTh YHUBEPCAIBHBINA XapaKTep 3aKOHOB JIOTUKU MATEMaTUYECKUX
pacCyX JeHUN, UX MPUMEHMMOCTh B Pa3JIMYHBIX OOJIACTSAX YEIOBEUYECKOU
NEATEIIBHOCTH;

NPUMEHATH pa3INyHble TPEOOBaHUS, MPEABABIAEMBIX K JOKA3aTEIbCTBAM B
MAaTE€MaTUKE, €CTECTBEHHBIX, COLMAIBHO-DKOHOMUYECKUX U T'yMaHUTAPHBIX
HayKax, Ha IPAKTUKE;

BO3MOYKHOCTb IIOCTPOECHMSI MAaT€MAaTHYECKUX TEOPUH HAa aKCMOMAaTUYECKOU
OCHOBE; 3HAUEHUE AKCUOMATHKH i1 Jpyrux oOnacteid 3HaHMS U JiA
IIPAKTUKHU.

IInanupyembie pe3yJibTaThbl 0CBOEHHS Y4eOHOI0 NpeaMeTa

I'eomerpus 11 knace

®  BuinyckHuk Hayyumcs:

® 3HAUYCHME MATEMATUYECKOW HAYKH JUIA PELICHUs 3a7ay, BOSHUKAIOLINX B
TEOPUH M TMPAKTUKE;, IIUPOTY M B TO XK€ BPEMs OrPAaHUYCHHOCTH
IIPUMEHEHHUSI MAaTEMaTH4YECKUX METONOB K aHaJu3y M MCCIICIOBAHUIO
IIPOLIECCOB U SIBJICHUH B MIPUPOJIE U OOIIECTBE;

® 3HAUYECHWE MPAKTUKA U BOMPOCOB, BO3HUKAIOIIMX B CaMOM MAaTEMAaTHKE,
st (OpMUPOBAHUST M PA3BUTHST MaTEMaTUYECKOW HAYKH; HCTOPHUIO
pa3BUTUS TIOHSTUS 4YHUCIA, CO3JaHUS MaTEMaTHYECKOTO aHaIu3a,
BO3HUKHOBEHUS U Pa3BUTHUS TECOMETPHU;

® YVHUBEPCAJIbHBIA  XapakTEp  3aKOHOB  JIOTUKH  MaTEMaTHYECKUX
pacCyXJIeHUl, WX TMPUMEHUMOCTh BO BCEX O00JIACTSIX YEIOBEUECKOU
JNEATEIBbHOCTH;

® BEpPOATHOCTHBIN XapaKTep pa3IMUHbIX MIPOLECCOB OKPYKAIOIIETO MUPA;

®  BuinyCKHUK NOJYYUM 803MOICHOCHIb.!

® pacro3HaBaThb Ha 4YepTekax U MOJENSIX MPOCTPAHCTBEHHbIE (POPMBI;
COOTHOCUTB TPEXMEPHBIE OOBEKTHI C X ONMUCAHUSIMU, U300PAKEHUSIMU;

® ONUCBHIBaTh B3aUMHOE pACMHOJOKEHHE TMPAMBIX M IUIOCKOCTEH B
POCTPAHCTBE,  apPTyMEHTHPOBaTh CBOM  CYXICHHS 00  3TOM
PacoJIOKEHUH;



® aHANM3UPOBATh B MPOCTEHIIMX CIIydyasX B3aMMHOE pPAaCIOJIOKEHHE
00BEKTOB B IPOCTPAHCTBE;

e 1300pakaTb OCHOBHBIE MHOTOTPAHHUKU W KPYIJIbIE Teja, BBHIMOIHATH
YEepPTEKU 110 YCIOBUSIM 33/1a4;

® CTPOUTH MpoCTeiilne ceyeHns Kyoa, Ipu3Mbl, TUPaAMU/IbI;

e pemaTh MIAHUMETPUUECKHE M MPOCTEHIINE CTEPEOMETPUUYECKUE 3a/1auH
Ha HaXO0XJCHHE TeOMETPHUYECKHX BEIWYHH (JJIMH, YIJIOB, IUIOMIAJEH,
00BEMOB);

® JICIIOJIb30BaTh npu peleHnu CTEPEOMETPUUECKHUX 3a7a4
TUIAHUMETpHUYECcKue (PaKkThl U METOIbI;

® IIPOBOJAUTH JOKA3aTEJIbHBIE PACCYKICHUS B X0JI€ PELLIECHUS 3aa4;

UCNONb306aMb  NPUOOpEemenHble 3HAHUA U YMEeHUs. 8 NPAKMUYEecKoll

oesamenbHocmu
U  NOBCEOHEBHOU HCU3HU OJIA.:

® yccieqoBaHMs (MOJECIUPOBAHMSI) HECIOKHBIX MPAKTUYECKUX CHUTYyalUil
Ha OCHOBE M3YUYEHHBIX OPMYJ U CBOMCTB QUTYD;

® BBIYUCIICHHUS OOBEMOB M IUIOMIAJEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TEJ MIPU PEIICHUH NMPAKTUYECKUX 3a]1ay, UCIOJIb3Ys TP HEOOXOAUMOCTH
CIIPABOYHUKH U BBIYUCIUTENIbHBIE YCTPOICTBRA.

Conep:xanmne kypca reomerpun 10 kiace

1.BBenenne B crepeomerpuro-7 yacoB (IIpeamer crepeomerpusi. OCHOBHbBIE
MOHSATUSI M1 aKCUOMBI cTepeoMeTpuu. [lepBbie CleICTBUS U3 aKCUOM).

Dopmul u 8Udbl PoOpMUPOCAHUA HOBBIX 3HAHUIL U CROCOOBL OeAmeTbHOCHU:
DpoHmanvuas, UHOUBUOYATbHAS, NAPHASL POPMbL OpeaHU3ayuu pabomol
ooyuarowuxcsi (KOHTPOJIbHBIC PAOOTHI). Buodwvl desimenbHoCmu 00y4aouuxcs.:
cywanue 00vACHeHUl yuumens, CIyWaHue U aHaiu3 mogapuujel, peulenue 3a0ay
no meme.

2.I11apansneabHocTh B ipocTpaHcTBe-18 yacos (IlapannenbHOCTh NPSAMBIX,
MPSIMOM M TNIOCKOCTH. B3anMHOE pacnoioxKeHue MpsMbIX B IPOCTPAHCTBE. Y TOJ
Mexay npsaMbeiMu. [lapannenbHOCT m1ockocTel. TeTpasap u napauieaenumen.)
Dopmol u 8Udbl PopMUPOCAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMeIbHOCHU:
Dponmanvhas, UHOUBUOYATbHAA, NAPHASL PopMbl OpeaHu3ayuu pabomol
obyuarowpuxcsi (KOHTPOJIbHBIE PA00THI). Buosl deamenbHocmu 00y4auuxcs:



cryuianue 00bACHeHUl yuumens, Cryulanue U anaiu3 mosapuueli, ucciedosanue,
peuieHue 3a0a4 no meme.

3.JlepneHIMKYJISIPHOCTH B IpocTpancTBe -18 yacos (IlepnenaukynsipHOCTD
IIPSAAMOU U IITOCKOCTH. [IepreHIuKyIsip 1 HAKJIOHHBIE. YTOJ MEXAY MPSIMON U
IJIOCKOCTBIO. JIByrpaHHbId yrod. [lepneHauKyIspHOCTD IITOCKOCTEN.
Tpéxepannwiu yeon. Mnocozpanmsiii y2oi.)

Dopmul u 6u0bL POpMUPOBAHUA HOBBIX 3HAHUIL U CROCODBL OeAMEeNbHOCHIU:
Dponmanvhas, UHOUBUOYATbHAA, NAPHASL opMbl OpeaHu3ayuu pabomol
obyuarowuxcs (KOHTPOJIbHBIC PA00THI). Buosl desamenbHocmu 00y4aouuxcs:
cyulanue 00bACHeHUl yuumens, Clyulanue u anaiu3 mosapuuyeli, ucciedoearue,
peuieHue 3a0ay no meme.

4. MuororpanHuku -1564acoB ( [TonsaTue MHOTOrpaHHHKA.

I'eomempuueckoe meno. Teopema Duinepa. [Ipocmpancmeenuas meopema
THugazcopa.llpuzma. [Mupamuna. [IpaBuibHbIE MHOTOTPaHHUKH. )

®opMbl ¥ BUAbI GOPMHPOBAHKMS HOBBIX 3HAHUN U CIIOCOOLI AeATEIbHOCTH:
®poHTanbHas, THAUBUAYaJIbHAs, TapHas (JOPMbI OpraHU3ALMH PAOOTHI
oOyyaromuxcst (KOHTPOJbHbBIE Pa00Thl). BUIbI AeATETBHOCTA 00yUYarOIIUXCS:
CllyliaHue OOBbSCHEHUN yUUTENsl, CIyIIAHWE U aHAJIM3 TOBAPUIIEH, UCCIeJOBaHUE,
MOJEIUPOBAHUE U KOHCTPYUPOBAHHE, PEIICHUE 3a/1a4 110 TEME.

5.000011eHHE U CHCTEeMATH3ALUA 3HAHUN yyamuxcsa-S4yaca

6. Pe3eps 4 yaca.

Conep:xanune Kypca reomerpuu 11 kiaace

1. KoopauHaThI U BEKTOPbI B IPOCTPaHcTBe-194acoB
[TonsTue BekTOpa B mpocTpancTBe. CII0KEHUE U BBIYUTAHUS BEKTOPOB.
YMHOXEHHUE BeKTOpa Ha yncio. KoMIuiaHapHbIe BEKTOPBI. TOYKH M KOOPAMHATHI
BekTopa. CKasipHOE IPOM3BECHUE BEKTOPOB. /[BrkeHue.

Dopmol u 8UObL PopMmupocanus HOBLIX 3HAHUN U CROCOOBL OeAMETbHOCMU:
Dpormanvuas, UHOUBUOYATbHAS, NAPHASL POPMbL OpeaHU3ayUUu pabomol
ooyuarowuxcsi (KOHTPOJIbHBIC PAOOTHI). Buodwvl desimenbHOCMU 00Y4aAOWUXCAL:
cywanue 00vACHeHUl yuumens, CIyuanue U aHaiu3 mogapuujel, ucciedosanue,
peuienue 3a0a4 no meme.
2.Tena Bpamenus-15 yacon
[Tonstne uwmmueapa. Ilmomane mnoBepxHocTH wuiaMHApa. I[loHsATHE KOHYyCA.
[Tnomans moBepXHOCTH KOHyca. YceueHHbI koHyc. Cdepa u map. YpaBHeHUe
cdepsl. Bzaumuoe pacnonioxxenue chepsl 1 miockoctu. KacarenbHas miockocTh K
ctepe. [1nomans chepsl.

Dopmol u 8UObl PoOpMUPOCAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMeTIbHOCHU:
Dponmanvhas, UHOUBUOYATbHAA, NAPHASL opMbl OpeanHu3ayuu pabomol
obyuarowuxcs (KOHTPOJIbHBIE PA00THI). Buosl desamenbHocmu 00y4aouuxcs:



crywanue 00vACHeHUl yuumeins, CAyuwanue u aHauu3 mosapuwell, uccieoosanue,
peuienue 3a0a4 no meme.
3. O0bembI Ted. [litomann cepbi-20 yacon

4.00001meHHe ¥ cUcTeMaTU3aluA 3HAHUN yyammuxcsa-104yacos

5. Pe3epB 4 uaca.

TemaTnueckoe NIAHUPOBaHUE N0 YUeOHOMY NpeAMeTy
I'eomerpus 10 knace

1.BBenenue B crepeoMeTpuIo 7 4
Bouinycknuk nayyumecs:

® [IEPEUUCIIATH U ONMKUCHIBATH OCHOBHBIE MTOHSATUS CTEPECOMETPHH;

® [IOHUMAaTh AKCUOMBI CTEPEOMETPUH. PazbsCHATH U WILTIOCTPUPOBATH
akcruoMbl. CriocoOBbI 3a/1aHMsI TNIOCKOCTH B TpocTpaHcTBE. DOpMyIMpoBaThH
U JIOKa3bIBaTh TEOPEMbI — CJIEACTBUS U3 AKCHUOM;

® T[IOHMMAaTh U JOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

® OIHUCHIBATh BUJIbI MHOTOTPAHHUKOB (TTUpamMua, TETpa’ap, MpUu3ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Ky0), a Takke uX 3JIeMEHThI (OCHOBaHMS,
OOKOBBIE TpaHU, péOpa OCHOBaHUs, OOKOBBIE PEOPA);

® BJIAJICTh TEOMETPUUCCKUMU MOHATUSIMU MPU PEIICHUU 3a/1a4 U MPOBEICHUU
MaTeMaTHYECKUX PaCCyKIACHUMN
Buvinycknuk nonyuum 603mMoACHOCb:

® pa3BUTh BO3MOYKHOCTH T€OMETPUYECKOTO SI3bIKa KaK CPEACTBA OIMUCAHUS
CBOMCTB pEAJIbHBIX MPEAMETOB U UX B3aUMHOIO PACIIOIOKEHUS;
® IICMOJIb30BaTh YHUBEPCAIBHBIM XapaKTep 3aKOHOB JIOTUKU MaTEMaTHYECKUX
pacCcyXIeHu, UX MPUMEHUMOCTh B Pa3JIMYHBIX OO0JIACTSIX YEIIOBEUECKOM
JeATEeIIbHOCTH;
® TPUMEHSATH pa3IuvHbIC TPEOOBAHUS, MPEABSIBISEMBIX K IOKA3aTEIILCTBAM B
MaTeMaTUKE, €CTECTBEHHBIX, COLMAIbHO-3KOHOMHUYECKUX U T'yMaHUTAPHBIX
HayKax, Ha MMPaKTUKE;
® BO3MOXKHOCTh MOCTPOEHHUS MAaTEMaTUYECKUX TEOPUH HA aKCMOMATUYECKON
OCHOBE; 3HAUYCHHME aKCMOMATUKH [JIs JApyrux oOjiacTed 3HaHUA W s
MPaKTUKH
2.11apaju1eJIbHOCTH NMPAMBIX U IUIOCKOCTEH 184
Buvinycknuk nayuumcsi:



® TIOHMMATh U JI0Ka3bIBaTh T€OMETPUUECKUE YTBEPIKICHNUS;

® CaMOCTOSTENLHO (POPMYITHPOBATH OMPEACICHUS T€OMETPUIECKIX (DUTYD,
BBIJIBUTATh TUIIOTE3BI O HOBBIX CBOMCTBAaX M MPU3HAKAX T€OMETPUUECKUX
buryp u 000CHOBBIBATh UJIK ONIPOBEPTaTh UX, 0000IATH HIIA
KOHKPETH3UPOBATh Pe3yIbTaThl HA HOBBIX Kilaccax (UTyp, MPOBOIUTH B
HECJIOKHBIX CIy4asX KJIacCH(UKAIMIO PUTYp TIO0 Pa3IUIHBIM OCHOBAHWMSIM,

® HCCIIEJIOBATh YEPTEXKH, BKIIOUass KOMOMHAIMK (pUryp, U3BICKaTh,
UHTEPIIPETUPOBATH U MPEOOPa30BHIBATH HHPOPMAIIUIO, MPEACTABICHHYIO HA
yeprexax;

® pemaTh 33Ja9u TEOMETPUICCKOTO COACPKAHMSI, B TOM YUCIIE B CUTYaIIUsX,
KOT'JIa QJITOPUTM PELICHUS HE CIEIYET IBHO U3 YCIOBHUSI, BHIIOJIHATh
HEOOXOUMBbIE AJIs1 PELIEHUS 3a7aui JOMOJIHUTENbHbIE TIOCTPOCHHUS,
UCCIIE0BATh BO3MOXHOCTh IPUMEHEHUS TEOPEM U (POPMYIT JIJIsl peLICHHUSI
3a/1ay;
Boinyckuux nonyuum 603mMoiCHOCMb.

® MPUMEHSTH TEOPEMBI O MAPATJICTBHOCTH MPSAMBIX U MJIOCKOCTEN B
MPOCTPAHCTBE MIPU

® pELICHUH 33/ay;

® yMEThb CTPOUTH CEUECHHSI MHOTOTPAHHUKOB C UCIIOJIb30BAaHUEM PA3IIMYHBIX
METOJI0B, B TOM YHUCJIE U METO/A CJIE/IOB;

® Pa3BUTh BO3MOXHOCTU T'€OMETPUUECKOTO S3bIKa KaK CPE/ICTBA OMUCAHUS
CBOMCTB PEJIbHBIX MTPEAMETOB U UX B3aUMHOI'O PACIIOJIOKECHMUS.

3.JlepneHAMKYJAPHOCTH NPSMBIX U IJIOCKOCTEel 184

Buinycknuk nayuumcs:

® [IOHMMATh OIIPEHACIICHU: yIJIa MEXAY NEPECEKAIOLIUMUCS NPSIMBIMU; Yyria
MEXKIy CKPEIIMBAIOIIMMHUCS NPSIMBIMU; MPAMOW, NEPIEHAUKYISIPHON
IJIOCKOCTH; YTIila MEXAy MNpAMOM M IUIOCKOCTBIO; YIVIa MEXAY ABYMS
IUIOCKOCTSAIMM; TEPHEHAUKYISIPHBIX IIJIOCKOCTEH; TOYEK, CHUMMETPUYHBIX
OTHOCUTEIBHO  IUIOCKOCTH;  (UTyp, CHUMMETPUYHBIX OTHOCHUTEIHHO
IJIOCKOCTH; PACCTOSIHUSI OT TOYKH 10 (UTYpbI; PACCTOSHUS OT MPSMOU /10
[apajuleIbHOM €M IIOCKOCTH; PACCTOSHUS MEXAY NapajulelIbHbIMU
IUIOCKOCTSIMU; OOIIEro MEePHEeHIUKYIISIpa ABYX CKPEIIUBAIOIIUXCS MPSMBIX;

® I[IOHMMaTb M JOKa3blBaThb MPU3HAKU: NEPHEHIMKYJIAPHOCTH IPSAMOU U
IIJIOCKOCTH, IEPIIEHAUKYJIIPHOCTH IBYX IUIOCKOCTEN;

® [IOHMMATb U JOKa3blBaTh TEOPEMBI: O MEPHEHAUKYISIPE U HAKIOHHOW,
IIPOBEAEHHBIX M3 OJHOM TOYKH; O TPEX IMEPHEHAUKYJISIpax; O ILIOIAaU
OPTOTrOHAJIBHOM IIPOEKIUH BBIIIYKIOIO MHOTOYT'OJIbHUKA

BblnyCKHUK noayiunt 603MONCHOCMb.



¢ pflarb 3aga4dd Ha AOKA3aTCIbCTBO, a4 TAKIKC BBIYMCIICHUC. yIJIa MCKIAY
MNpAMBIMHA, YIJIa MCKOY HpﬂMOﬁ H IINIOCKOCTBIO, yIijla MCKAY IINIOCKOCTAMU,
pacCTodaHnsA OT TOYKH OO0 HpﬂMOﬁ, pacCTossHusA OT TOYKH A0 IINIOCKOCTH,
pacCTodaHnsa MCEKAY CKPCIOUBAIOIMMUMUCA IIPAMBIMH, PACCTOAHUA MCKIAY
napajuiCJibHbIMHU  IIJIOCKOCTAMM, ILIOIIAAH OpTOFOHaHBHOﬁ IMPOCKINHN
BBIITYKJIOT'O MHOTI'OYI'OJIbHUKA,

¢ PpPa3BUTb BO3MOKXHOCTHU TCOMCTPHUUYCCKOI'O A3bIKA KaK CPCIACTBA OIMMCAHUA

CBOMCTB peaJIbHBIX MPEAMETOB U UX B3aUMHOT'O PACIIOI0KEHUS.
14. MuororpanHuku 16 4
Buinyckuuk nayuumcsi:

® OIMCHIBATH  IIOHATHUA:  TIEOMETPUYECKOE  TEJO, COCEJHUE  TIpaHu
MHOI'OTPAaHHMKA, IUIOCKMH yrojl MHOIOIDAHHHUKA, JABYTPAHHBIA YIOJI
MHOI'OTPAaHHHKA, IUIOIIAJb IIOBEPXHOCTHM MHOIOIPAaHHHUKA, JUArOHAJIBHOE
CEYCHUE  IPU3MBI,  IPOTUBOJICKAILME  TPaHU  IapajulelICNUIe A,
JIMaroHaJIbHOE CEYEHUE IIPU3MBI U IUPAMUBI, YCEYEHHAs IUPAMUIA;

® I[IOHMMaTb ONPEACIICHUS: MHOTOTPAHHHKA, BBIIYKIOIO MHOTOTPAaHHMKA,
IPU3MBI, TPSIMOM IPU3MBI, MPABWIBHOW IPU3MBI, NapajUICICININeaa,
NAPaMUIBI, TMPABWIBHOW NHPAaMHUJBI, IPABWIBHOTO TETPa’apa, BBICOTHI
NPU3MBI, BBICOTHI MHPAMHJIBI, BBICOTHI YCEUEHHOW NUpPAMUIbI, anodeMbl
MIPAaBWJIBHOW MUPAMUIBI

Buinycknuk nonyuum 603MO#CHOCMb:

e pemaTh 337a4d Ha JI0KA3aTEIbCTBO, 4 TAKXKE BHIUMCIICHUE: DJIEMEHTOB
MPU3MBI ¥ TTUPAMHU/IBI, TUTOIIA/IA TTOJIHON U OOKOBOW MOBEPXHOCTU TIPU3MBI U
MMUPAMU/IBI;

® BJAJCTh NOHATUAMH CTEPEOMETPUM: TTPU3MA, MMAPAIUICIICIUIIE]T, TUPAMUIA,
TETpa’ap;

® Pa3BUTh BO3MOKHOCTH F€OMETPUUECKOIO SI3bIKA KaK CPEACTBA OMUCAHUS
CBOWCTB PEAJIbHBIX MPEAMETOB U UX B3aUMHOTO PACIIOJIOKEHHS.

e IloBTOopenue 94

e Peseps 4u.

TemaTnyeckoe NIAHUPOBaHUE 10 Y4eOHOMY MpeAMETY
I'eomerpus 11 kiace

1. KoopauHaThl M BeKTOPHI B mpocTpancTie (194)
BuvinyckHuk nayuumcsi:



* ONEPUPOBATH MOHATUEM «JIEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBEY;
* HAXOJAMTh KOOPJAMHATHI BEPIIMH Ky0a U MPSIMOYTOJIBHOIO Mapajlielenuneaa;

* HAXOJHUTH PUMEPBI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHON U BCEMUPHON UCTOPHEM;

* [IOHUMATh POJIb MaTEMATHUKH B pa3BuTUU Poccum.
Buinycknux nonyyum 6o3modrcHocmo:

* IPUMEHSTH JIJIS1 PEHICHUS 3a/1a4 T€OMETPUUECKUE (PaKThI, €CIIA yCIOBUS
PUMEHEHUS 3a/laHbl B IBHOM (hopMme;

* pemiaTh 3aJja4i Ha HaX0KJIeHWE TEOMETPUUYECKUX BEJIMYHH 110 00pa3iam Win
IrOpUTMAaM;

* JIeJIaTh TUIOCKKE (BBIHOCHBIE) YEPTEKHU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM
YHCJIe pUCOBATh BUJ CBEPXY, COOKY, CTPOUTH CEUYEHUSI MHOIOTPAHHUKOB;

* UCII0JIb30BATh CBOIMCTBA FT€OMETPUUECKUX (DUTYD NI pelIeHHs 3a1a4
MPaKTUYECKOI0 XapaKTepa U 3a/1a4d U3 Apyrux odnacTeil 3HaHui;

* pemaTh NpOCTEHIINE 3aa4H BBEJEHUEM BEKTOPHOro Oas3uca.

2. Tena Bpamenus (154)
Buvinycknuk nayuumcsi:

* U3BJIEKATh MHPOPMALIUIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax,
IPEICTABICHHYIO HA YEPTEkKaX;

* IpUMEHATH Teopemy [ludaropa npu BEIYMCICHUH 3JIEMEHTOB
CTEpEOMETPUUECKUX PUTyYD;

* HaXOUTh 0OBEMBI U IJIOLIAAN TOBEPXHOCTEN MPOCTENIINX MHOTOIPAaHHUKOB C
npuMeHeHueM Gopmy;

* pacro3HaBaTh Teja BpalleHUs: KOHYC, HWIMHIP, chepy u map;

* HCIIOJIb30BATh CBOIMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX QUTYD IS
pelIeHus 3aa4 MPAaKTHIECKOTO COAEPKaHNS;

* COOTHOCHUTb IJIOIIAY TOBEPXHOCTEHN TeJl OIMHAKOBOU (POPMBI U Pa3IUYHOTO
pasmepa;

* OLIEHUBATh (POPMY MPABUIBHOIO MHOTOTPAHHHUKA MTOCJIE CIUJIOB, CPE30B U T. 1.
(ompenenaTb KOJIMYECTBO BEPILUH, pEOEp U rpaHeil MOJy4YEeHHbIX
MHOT'OTPaHHHUKOB).
BulnyckHuk nomyuum 603MOo#CHOCMb:

* IPUMEHATh FT€OMETpUYECKHe (PaKThl IJIs1 peIIeHUs 3a1a4, B TOM YHCIIe
IPEANOJIAraroINX HECKOJIBKO IaroB PELICHHUS;

* OIIMCBHIBATh B3aMMHOE PACITIOJIOKEHUE MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;
* opMynHupoBaTh CBOMCTBA U MTPU3HAKHU QUTYD;

* I0Ka3bIBaTh T€OMETPUUECKUE YTBEPIKACHUS;

* 33/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

3. O0bembl Ted. [Lnomaas cepni (204)

BuvinyckHuk nayuumcsi:

* HAXOJUTHh 00BEMBI U TJIOLIAN TTOBEPXHOCTEHN MPOCTEHIIIMX MHOTOIPAHHUKOB C
npuMeHeHueM Gopmy;

* pacno3HaBaTh Tejla BpallleHHs: KOHYC, HWIMHAP, chepy U map;

* BBIYUCIIATH OOBEMBI U IUIOIIAIA TOBEPXHOCTEN MPOCTEHIITMX MHOTOTPAHHUKOB U
TEJ BpAILIEHUS C TOMOILBIO (POPMYIT;



* HAXOJMTH PUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEN;

* UCIIOJIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (QUTYD IS
pelIeHus 3a1a4 MPAKTHYECKOT0 COAEPIKaHMUS;

* COOTHOCHTb IUJIOIIAIA TOBEPXHOCTEH TeNl OJUHAKOBOM (DOPMBI M pa3TUIHOTO
pasMepa;

* OIICHUBATH (POPMY MPABIILHOTO MHOTOTPaHHUKA MOCJIE CIIHJIOB, CPE30B U T. II.
(ompenensiTh KOJIMYECTBO BEPIIUH, pEOEp U rpaHel MOTyUYEHHBIX
MHOTOTPaHHUKOB).

BuvinyckHuk noayuum 603MOMCHOCMb:

* (hopmynHrpoBaTH CBOWCTBA U IPU3HAKU QUTYD;

* IOKa3bIBaTh T€OMETPUUECKUE YTBEPKACHUS;

* 33/1aBaTh IUIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOP/IHMHAT;

* BJIaJICTh CTAaHAAPTHOM KJlacCU(UKAMEN IPOCTPAHCTBEHHBIX (hUryp (MupamMuisbl,
MPU3MBI, TApaJUIECIEIUIIE/bI);

* HCIIOJIb30BATh CBOKMCTBA T€OMETPUUECKUX (PUTYp JUIsl pelIeHus 3a/1a4
MPaKTUYECKOI0 XapaKTepa U 3a/1a4y U3 ApYrux 00acTeid 3HaHUi.

4. TIloBTOpeHUe M cucTeMaTU3anus ydyeoOHoro marepuaJsa (104)
5. Pe3eps 4u.
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