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1. TIOSICHUTEJBHAA 3AITMCKA

Ilporpamma yueOHOM mECLMIUTHHBI «MaTeMaTuka» SABISETCS HaCThIO OCHOBHOH
npodeccHOHATBHON 00pa30oBaTeTbHON IPOrpaMMbl OATOTOBKH CIIEIUATHCTOB CPEHETO 3BEHA
B COOTBETCTBHH C (eJepalbHbIMI T'OCYIaPCTBEHHBIMH 00pa3soBaTeIbHEIMA  CTaHAApTAMH
cpestHero mMpodeCcCHOHATEHOI0 00Pa30BAHMS O CIEIHATBHOCTIM 09.02.07 UnadopmarimoHHBE
cucremsl u nporpammuporanue, 09.02.06 CeteBoe U CHCTEMHOE aIMHHUCTPUPOBAHKE, 10.02.05
O6ecreuenne nHGOPMATHOHHOR OE30MACHOCTH aBTOMATH3MPOBAHHBIX CHCTEM.

[Iporpamma  o0meo6GpaszopaTenbHol — yueOHOM  JHCIHUIUTAHBL «MaremaTHKa»
NpefHAsHAYEHA JUTS H3ydeHHS MATeMaTHKH B IPO(ECCHOHATBHBIX —00pa3OBATENBHEX
OpraHH3AIHSX, PEATH3YIONIX 00Pa30BATEIBHYIO IPOrPaMMy CpeHEro o0Iero obpa3oBaHus B
TIpeJIeNax OCBOEHHUs OCHOBHOM IPOdeCcCHOHANBHOM 00pa30BaTeIbHON ITPOrPAMMBI CIIO (OIIOII
CIIO) ma Ga3e OCHOBHOrO 0OIIEro oOpasoBaHUs [PH IOArOTOBKE KBATU(QHULMPOBAHHBIX
pabounX, CIyKalluX U CHSIHATHCTOR CPSIHEr0 3BCHA.

IlporpavMma ydeGmoit jmcrmmmasl  «Matemartuka» paspa0oTaHa Ha OCHOBE
desepanbHOrO  roOCyIapCTBEHHOTO  00pa3oBAaTENbHOTO  CTaHJIapTa  CPeIHEro obrmero
06pasoBaHms, yIBEPKICHHOTO TpukasoM MuuoGpHayku Pocenn ot 17.05.2012 Ne 413; mna
OCHOBE [IPUMEpPHOH mporpammel 00Meo0pasoBaTeNbHON TUCIMIIHEBL «MaTemarukay s
IpodecCHOHANBHBIX  0OPa3oBATENbHBIX  OPTaHM3allMi, PEKOMEHIOBAHHOU OerepalbHBIM
rOCyJapCTBEHHBIM ~ ABTOHOMHBIM  yupexsienuem "®efepanbHbli  HHCTHTYT — PasBHTHI
o6pazopanmua”, mpotoxon Ne 3 ot 21 mrors 2015 1., perUCTPAIMOHHEIN HOMEP PELCH3UY 377 ot
23 mromns 2015 r. OTAY «®HUPO».

Cogepianue mnporpammbl «MaTeMaTHKay HANPABIEHO HA JIOCTHKESHUC CICTYIOIIHX

meJieii:

o obecreuenue CQOPMHUPOBAHHOCTH IIPEJCTAaBIECHHH O COMMANIBHBIX, KYyJIBTYpPHBIX H
HCTOpUYECKHUX (HaKTOpax CTAHOBICHHS MATEMATHKH,

e ofecrieyenrie chHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPHTMUYECKOro W MaTeMaTHHECKOro
MBIILICHUS;

e obecreuenue cOPMUPOBAHHOCTH YMEHHH IPUMEHATH IOMYYCHHBIE 3HAHWS TIPH PEINCHUN
pa3IMYHbIX 3a/1ay;

e obccrieuenne  CHOPMUPOBAHHOCTH — TPEACTABICHWH O  MaTeMarwke — Kak — Hactd
obmevenoBedeckoil KynbTyphl, YHABEPCATPHOM A3BIKE HAYKH, IO3BOJLIONIEM OIUCHIBATE ¥
H3y4aTh peabHbIE TPOIECCH U ABICHWA.

2. OBIIAS XAPAKTEPHCTHUKA YYEBHOU JUCIUIIIMHBI «MATEMATHKA»

Matemaruka sBigeTcs (yHpaMenTaibHOM 00meobpasoBaTenbHOR JUCITMILIHHON  CO
CIIOKMBIIMMCS YCTOWUHMBLEIM COAepKaHkeM H oOmuMd TpeboBaHMAMH K MOITOTOBKE
00yHaromuxcs.

IIpu ocoenuu crerumaibuocteii CITO TEXHHYECKOTO MPOQHIIT mpohecCHOHAIBHOTO
o0pazoBaHus MareMaTHka u3ydaeics Oomee yruyOneHHO, Kak npotdumsHasg  ydeOHas
JIMCIHTIIAHE, YUUTHBAOIIAS CHSIH(UKY OCBAMBAEMON CIIEHATbHOCTH.

DTo BBIpaKaeTcs B coiepKaHuy 0OyUeHHs, KOTUIECTBE acOB, BRIIC/IACMbIX Ha H3YICHUC
OTJENBHEIX TEM NPOTPAMMEL, TIyOWHE WX OCBOGHHS CTy[eHTaMH, 00BEME U XapaKrepe
IPAKTHYECKIX 3aHATH, BU/AX BHEAYIUTOPHOM CAMOCTOATEIBHON PadOThI CTYICHTOB.

O6mue e M3YYEHHS MATeMaTUKH TPaJMIHOHHO —PEamM3yroTes B HETHIPEX
HanpaBlIeHUIX:

e 00Imee npeacTapieHne 00 HaesX ¥ MCTO/IaX MaTeMaTHKH,

® MHTEIUICKTYaJIbHOE PAa3BUTHE;

e OBIazcHUE HEOOXOMUMBIMU KOHKPETHBIMH 3HAHWAMHA H yMCHHAMU]
e BOCIIMTATEIILHOE BO3JICHCTBHE.



Jlist TexHEYecKoro npoduis npodeccroHansHOro 06pasopanns BEIOOD HeNed CMeIaeTes

B [IpArMaTHYECKOM HAIIPABIICHUH, IIPeIyCMaTPHUBAOIIEM YCUIICHHE M PACIIMPEHHE IPAKIAHOTO
XapakTepa H3y4eHMs] MATEeMAaTHKH, IPEHMYINECTBEHHOH OpHEHTAllMHM Ha aIrOPHTMAYCCKHH
CTHJIb TIO3HABATEIIEHON JIESTEIBHOCTH.

M3ydeHne MaTeMaTHKy Kak MpoduiasHON obmeobpasopaTebHON y4eOHOH AUCIUILIMHEL

yumTEBaROmeH cnerudrKy ocsanBaeMoit cryaenTamu cneuuansroctu CIIO, obecnevusaemes:

BEIOOPOM Pa3JIMYHEIX TIOIXOOB K BBEICHHIO OCHOBHBIX IIOHSITHA;

hOpMHEpOBAaHHEM CHCTeMBI Y4eOHBIX 3ajanuif, obecneuuBaromux 3hhexTHBHOE

OCYIIECTBICHHE BEIOPAHHBIX 1EIEBEIX YCTaHOBOK;

oborameHneM crekTpa CTiIed ydeOHOW MeATENbHOCTH 3a CHUET COrJacoBaHHA C

BEJIYIIUMU JIESITENbHOCTHBIMYI XapaKTEPUCTHKAMH BHIOPaHHOH ClIENHaIbHOCTH.
IIpodHiIbHAS COCTABNAIOMAS OTPAKAETCS B TPeOOBAHUAX K MOJTOTOBKE 00y4alOmKXCs B

HacTH.

obmel cHCTEMEI 3HAHUHU: COJEPIKATENEHEIC IPAMEPE] HCIONB30BAHMS MATEMATHYECKAX
HIeH 1 METONOB B IPO(QECCHOHATBHOMN NEATEIBHOCTH;
YMEHUI: pa3ymdre B ypoBHE TPpeOOBaHHM K CIOKHOCTH MPHMEHICMBIX allfOPUTMOB;
MPaKTHYECKOTO HCIIONB30BaHUs MPHOOPETEHHBIX 3HAHUN M YMEHHH: MHIMBHIYaILHOTO
y4eGHOrO OmbiTa B  TOCTPOSHMH  MATEMAaTHUECKMX  MOJENCH,  BBITIONHCHHH
HCCIEIOBATEILCKIX TTPOSKTOB.

Copepxkanue yd9eOHON aucrMmuiaHbl «Maremarukay pa3padoTaHO B COOTBETCIBHH C

OCHOBHBIMH COZICPIKATCIIbHBIMHY JTHHUAMHA OGY'LICHH_H MATEMaTHKE!

anzefpauneckan NUHUA, BKIFOYAI0MAs CACTEMATH3AIMIO CBEICHUI O THCIIaX; H3y4CHUC
HOBEIX B 0000IIeHNe paHee M3yIEHHBIX ONepanuil (BO3BEICHHE B CTEIIEHD, U3BJICUCHHC
KOPHS, JTOrapudMUpOBaHUE, CHHYC, KOCHHYC, TAHICHC, KOTAHTe€HC U OOparTHEIe K HHM);
W3y9eHWe HOBBIX BHIOB YHCIIOBBIX BHIPAKEHMH u (GOPMYyN; COBEPIICHCTBOBAHME
MPaKTHYECKUX  HABBIKOB W BBIYHCIHWTENBHOW  KyJIBTYpBI,  PaCllMpeHnc |
COBEpHICHCTBOBAHME aNTeOpandecKoro ammapara, CQOPMHUPOBAHHOIO B OCHOBHOH
MIKOJe, ¥ ero MpUMEHEHHUE K PEIIeHHI0 MaTEMATHISCKUX U IPUKIaIHBX 32129,
meopemuKo-(PYHKUUOHANbHAA TUHUA, BKIIOYAONAS CHCTEMATH3alUI0 U PaClIipeHue
cBelleHMI O (YHKIMSIX, COBEPIICHCTBOBAHHE TIpa(pUUeCKWX YMEHWUH; 3HAKOMCTBO C
OCHOBHBIMY HIESIMA M METOJAMU MATEMaTHYECKOro aHaiu3a B 00BeMe, MO3BOMSIONIEM
HCCIEOBaTh SIeMeHTapHble (YHKIMEM W pelarh MPOCTEHIINE IEOMETPUYCCKHE,
(buzuyecKkne u APyTUe MPUKIIAIHBIE 3819,

JUHUA YpAGHeHUU U HepageHcHig, OCHOBAHHAs HA TIOCTPOSCHHM M HCCIICIOBAHMH
MaTeMaTHYeCKuX MOJIENel, IepeceKkaromasics ¢ anrcOpaudeckod M TEOPETHKO-
GYHKIHOHATLHONW JTHHUSIMYE M BKIIOYArOINas PasBHTHE U COBEPIICHCTBOBAHWEC TEXHUKH
anrebpandeckux TpeoOpa3oBaHmil A8 pelleHus ypaBHEHWH, HEPABEHCTB W CHCTEM;
dopMEpoBaHMEe CIIOCOOHOCTH CTPOMTH M HKCCIENOBATh MPOCTEHINNE MaTeMaTHHeCKue
MOJIEIIM TIPH PEIICHUW IPHKIAJHBIX 3aj]ad, 3amad W3 CMEKHBIX U CHCIMaIbHBIX
JACIAILIIAH;

2eomempuyecKas  JIUHUA, BKIIIOUAIOIAS  Harls/Hbe MpeaCcTaBIcHI )
IPOCTPAHCTBEHHEIX (GUIypax MW H3ydeHWE HX CBOMHCTB, (POPMUPOBAHME M DPAIBATHC
IPOCTPAHCTBEHHOIO BOOOPAKEHUs, PA3BUTHE CIOCOO0B TEOMETPUYECKHX H3MEPEHUY,
KOOPAMHATHOTO W BEKTOPHOTO METOIOR UL PEINCHUSI MATEMATHYECKUX W TPUKIIAHBIX
3azad4;

cmoxacmuyueckas JAUHUA, OCHOBAHHAS Ha PasBUTHH KOMOMHATOPHBIX YMCHHH,
TPEJCTABIEHNNH O BEPOSTHOCTHO-CTATHCTHYCCKAX 3aKOHOMEPHOCTAX OKPYHKAIOMICTO
MHpa.

Wsydenne obmeobpasoBarenbHolt yucOHON mucruiuaHbl «MaTeMaTHka» 3aBepIIacTCs

MOJIBEJICHUEM MTOTOB B (OpME 3K3aMEHa B PaMKaX IPOMEKYTOYHON aTTECTAllMH CTY/ICHTOB B
nporecce ocsoenns ocaorroi OTIOI CIIO ¢ momydeHrem CpeHEro 00mEero 06pasoBaHusL.



3. MECTO JUCLIUILIMHBI B CTPYKTYPE OCHOBHOM
MMPOPECCHOHAJIBHOM OBPA30OBATEJILHON ITPOT'PAMMBI

Vuebuas jucnummea «MaTemaTsakay ABIsSeTcs y9eOHBM HpeIMeToM 00s13aTeNbHOMI
npenMeTHoO#H obmact «Matemaruka ® uHdopmatrkay O®I'OC cpennero obmero obpazoBaHus.
B npodeccroHanbHBIX 00pa3oBaTeIbHBIX OPraHU3alHgX, Pearu3yiomux 00pasoBaTelIbHYIO
mporpaMmy cpejHero obmero obpasosanms B mpepenax ocsoenms OIIOTT CIIO Ha Gase
OCHOBHOTO 00Iero obpasosamms, ydeOHas mucnumauHa «MareMaruka» H3y4aercs B
o6meo6pasoBaTelbHOM ~ IEKJIe ~ y4eOHOTO  IUTaHa ~ OCHOBHOH  MpPO(ECCHOHAIBHOH
obpasosarensroi mporpammel CIIO Ha Gase 0CHOBHOTO OOIIEro 0Opa3OBaHUS € NOIYICHUEM
cpemaero obmmero 06pasoBaHusL.

4. TIJIAHAPYEMBIE PE3VJIbTATHI OCBOEHUS YYEBHOM JUCIATIIAHBI

OcBoeHHe cojepXaHus yueOHOM aucuwmebl «MaTemaTnka» —oOecneyuBacT
JIOCTUIKEHHUE CTYIeHTAMHU CIIEAYIOIIHX Pe3y/IbTaTOB!

® IUYHOCHIHBIX:

— c(hOPMHUPOBAHHOCTH TIPEICTABICHAN O MaTeMaTHKE KaK YHUBEPCAJIBHOM S3bIKE HayKH,
CpeICTBE MOJIETAPOBAHMSL SIBICHHHI K MPOLIECCOB, HIESX K METOAaX MaTeMATHKH,

—  IOHHMaHWe 3HAYMMOCTH  MaTeMaTHKH 4  HAYYHO-TEXHUYECKOro  Iporpecca,
c(hOPMHMPOBAHHOCTE OTHONIECHWS K MareMaTHKe Kak K 9acTH OOMICYETIOBEHECKOH KyIbTYDHI
4epe3 3HAKOMCTBO ¢ HCTOPHEH pasBUTHs. MATEMATHKH, DBOIIONHEH MaTeMaTHICCKUX HICH;

— pasBHTHE JOTHYECKOTO MBIIUIEHHS, [POCTPAHCTBEHHOIO BOOOPAKEHUS, AITOPUTMUISCKOH
KYObTypsl, KPUTHYHOCTH MBIIUIEHWS Ha ypOBHe, HeoOxomumom 1y OyIymeH
npodecCHOHATEHOM JeATeNEHOCTH, VIS IPOIODKEHHS 06pa3oBaHmst U CaMO00Pa30BaHMS;

— OBIIAJCHHE MATEMATHUCCKUMM 3HAHUSIMH ¥ YMEHWSIMH, HEOOXOZMMBIME B IOBCEIHEBHOM
JKU3HH, [JIS OCBOSHHS CMEXHEIX CCTECTBEHHOHAYYHBIX JHUCIUIUIAH M JHCHHILUIAH
NPOo(ECCHOHANIEHOTO TMKNE, UL IIONydeHds obpasoBamus B 00OmacTsix, He TpeOyroImmx
yrayOneHHOH MaTeMaTHIeCKOHR IOATOTOBKH,

— TOTOBHOCTB ¥ CIOCOOHOCTH K 0OPa30BAHEIO, B TOM YHCIIE CaMO0OPa30BaHHIO, Ha IIPOTHKEHIH
BCEH JKU3HM, CO3HATEIHLHOE OTHOIIEHWE K HEIPEPHIBHOMY OOpa3oBaHMIO KakK YCIIOBHIO
yCIemHon IpohecCHOHATbHON B 00IIECTBEHHON AeATEITPHOCTH;

— TOTOBHOCTH ¥ CIHOCOOHOCTH K CAMOCTOSTEILHON TROPYECKOH H OTBETCIBEHHOM HeATCIBHOCTH;
— FOTOBHOCTB K KOJUIGKTUBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMMU B 00pa30BaTeIbHON,
OBIIECTBEHHO  IOJIE3HOH, y4eGHO-HCCIeIOBAaTEeAbCKOH, TIPOSKTHOW ¥ JIpyTMX  BHAAX
NEeSITeTbHOCTH;

— OTHOUICHHE K TMPOGECCHOHANBHOH HEATENPHOCTH KaK BOSMOJKHOCTH Y4YacTHs B PEIICHHN
JHYHBIX, OOIIECTBEHHBIX, TOCYAPCTBEHHEIX, 00IeHALMOHAIBHBIX TPOGIIEM;

* MEMAnpPeoOMentblx:

— YMEHHE CAMOCTOSTENIBHO ONPENIEIITh EJIM JACATEIFHOCTA U COCTARIIATE ILIAHBI NI TCIIBHOCTH;
CAMOCTOSTEIRHO  OCYINECTBIINTH, KOHTPOIMUPOBaTE M KOPPEKTUPOBaThH  ACATCIBHOCTE,
HCITOTTB30BATh BCE BO3MOJKHBIE PECYPCHI ISl JIOCTHIKCHUS [IOCTABIEHHBIX LEICH W peanu3ailii
IUJIAHOB JIEATCIFHOCTH; BEIOUpATh YCIEIIHEIC CTPATEIHH B PA3IMYHBIX CUTYAAIX;

— yMeHHe TNpPOAYKIMBHO OOIATBCS ¥ B3aUMOJEHCTBOBaTR B MPOLECCE COBMECTHOH
NESTEIHLHOCTH, YHUTHIBATH IO3UIME JAPYTHX YYaCTHHUKOB JEATENHHOCTH, S((HEKTHBHO
pasperiaTs KOHQIUKTEL;

—  BllaJicHWe HABBIKAMH IIO3HABATEIBHOH, y4eOHO-MCCICHOBATENECKON W MPOSKTHOM
NeATETBHOCTH, HABBIKAMM  paspeiicHust mpodmeM; CIocoOHOCTH U TOTOBHOCTH K
CaMOCTOSATENHHOMY MOMCKY METOMIOB PElIEHHA TIPaKrHYeCKUX 3a/1ad, PUMEHCHHUIO PasTIHBIX
METO/IOB ITO3HAHMNS;



— TOTOBHOCTL M CIOCOGHOCTH K CaMOCTOSTEIhHOW WH(OOPMANHOHHO-TIO3HABATEIBHON
JESTEIBHOCTH, BKIIIOYAS YMEHHE OPHEHTHPOBATHCS B PA3NMYHBIX HCTOYHWKAX HHOOPMAIHH,
KPUTHYECKH OICHWBATH W WHTEPIPETHPOBaTh WHGOPMAIHIO, IONYYAEMYHO H3 PasMIHBIX
UCTOYHHKOR;

— BIIAJIEHUE S3HIKOBEIMU CPECTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO W3JIaraTh CBOIO TOHUKY
3pEeHHUs, UCIIOJIB30BATE aJICKBATHBIC A3BIKOBLIE CPELICTRA;

— BIIaJICHUE HABBIKAMHU [103HABATENbHOM pedIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHH U
MBICITMTENBHBIX IIPONECCOB, WX PE3YILTATOB U OCHOBAHUM, IPAHHUI] CBOETO 3HAHWS U HE3HAHMI,
HOBBIX TTO3HABATENBHBIX 3344 U CPEICTR JUIS UX JOCTHKEHMUS;

— IENEYCTPEMIIEHHOCTh B MOMCKaX M NPHHSTHE PelleHui, coo0pasuTelbHOCTE W MHTYMIHS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IIPEICTABIEHUN; CIOCOOHOCTH BOCHIPUHMMATL KpacoTy u
TapMOHUIO MUPA;

* NPEOMEMHbIX:

— c(hOpPMHPOBAHHOCTH TPEACTABICHIN 0 MaTeMaTHKE KaK HacTh MHPOBOH KyJIBTYPBI B MECTC
MaTeMaTHK{ B COBPEMEHHOW IMBHIIM3AINAH, CIIoco0axX OIHMCAHHWs ABICHUH PEearbHOTO MUpa Ha
MaTeMaTHYECKOM S3BIKE;

—  chOPMHPOBAHHOCTh MNPEJACTABICHAN O MATEMATHYECKUX IOHSATHAX KaK BaKHOHIIHX
MaTEMATHUYECKHX MOJESX, O3BOJSIONIMX OMUCHIBATL U U3y4aTh PasHbIe IIPOIIECCHI H ABICHUSA,
TMOHMMAHNE BO3MOKHOCTY AKCHOMATHYIECKOTO TIOCTPOSHAS MAaTEMATHIECKUX TEOPHH;

— BIAJICHHE METOJAMH JIOKA3aTENbCTB W AITOPUTMOB pEILIEHHS, yMEHWE HX I[PHUMEHATE,
IPOBOUTE JI0Ka3aTellbHEIE PACCYKICHUS B XOI€ PEIeHus 3a/1ad;

— BIANEHHE CTAHJAPTHBIMM TIPUEMaMH pELICHWs palWOHAIBHBIX M HppalnOHAIBHBIX,
[TOKA3aTEe/ILHEIX, CTENEHHEIX, TPUTOHOMETPUYECKHX YPAaBHCHHI M HEPABEHCTB, UX CUCTEM,;
UCIIOIB30BAHME TOTOBBIX KOMITBIOTEPHEIX MPOrpamMM, B TOM 9UC/IE 7S ITOUCKA MyTH PEIIEHUS |
WUTIOCTPANWA PEIICHNS YPAaBHEHUH U HEPABEHCTB;

— ¢(hOPMHPOBAHHOCTH TPEACTARIEHUH 00 OCHOBHBEIX NOHATHAX MATEMaTHICCKOrO aHaIn3a | X
CBOMCTBAX, BIAJCHHE YMCHHEM XapaKTepH30BaTh [OBefeHHEe (QYHKIMH, HCHIONB30BAHHE
MOTYYEHHBIX 3HAHUM /TS OIMCAHUS ¥ aHATH3a PEaIbHbIX 3aBHCAMOCTEH;

— BII4JIEHUE OCHOBHLIMU IIOHSTHSMH O IUIOCKHX W MHPOCTPAHCTBEHHBIX TEOMETPHYECKHX
durypax, mX OCHOBHBEIX CBOWCTBAX; CHOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATE TCOMETPHICCKUC
QUrypsl Ha uepTexax, MOJENSIX W B PEATbHOM MHPE; NPUMEHEHHE W3YYCHHBIX CBOHCTB
reoMeTpuueckux Guryp uw QopMyn Ui pelieHds TEOMETPHYECKHX 3aha4 W 331ad ¢
HMPAKTAYECKUM COJIEpKAHUEM;

— chOPMHIPOBAHHOCTE TIPEACTABICHUM O MPOIECCAX M SBICHHUSX, MMEIONIMX BEPOSTHOCTHBIH
XapakTep, CTATUCTHYECKHX 3aKOHOMEPHOCTSX B PEalbHOM MHPE, OCHOBHBIX TMOHATHAX
SIIEMEHTAPHOW TEOPUM BEPOSTHOCTEH; yMEHWH HaxOAuTh M OLCHHBATL BEPOSTHOCTH
HACTYILIEHUA COOBITHI B IPOCTEHINNX MPAKTUYCCKAX CUTYAITUSX W OCHOBHBIC XapaKTCPUCTUKH
CITy4aifHBIX BEJIAYHUH.

5. COAEPKAHUE YYEBHOU JUCIANINHBI

BBEJIEHUE
BxoziHO KOHTPOTh. MaTemaTHka B HayKe, TEXHHWKe, SKOHOMHKE, WH(POPMALHOHHBIX
TEXHOJIOTHSX M IIPaKTWYecKoi nestensHOCTH. llenu H 3ama9uM M3ydYeHUS MaTeMaTWKH TIpH
ocoeHuu crenuanbrocteit CIIO.

AJITEBPA U TPHT'OHOMETPHA

Crenenn u kopan. Crenennble QyHKUHA



Kopenb n-o#f crereHd w3 JeHCTBHTEIBHOIO YHCIa M €ro cBodcrBa. DyHKIHH BHU[IA
= Vx, ux cBoiicTa u rpaduxy. [IpeoSpasoBanue BEIPAKEHUH ¢ KOPHIMH.
OGoOmmenre TOHATHA O ToKasartene crenenu. CremeHmble (QYHKIUMA, WX CBOHCTBA M
rpaduKy.
Hpaxmuuecrue 3aHAmMuA:
- Kopers n-o¥t cTerieHy U3 NeiHCcTRATEISHOTO YHCHa
- Cpo#cTza KOPHS n-0# CTENEHH U3 NeHCTRHTEIRHOIO YHEIa
- [Ipeotpasosanue BEIpaxKeHNH, COACPKAIAY PaJUKATIBI
- IlpeoGpasoranite BRIpAKECHUE, COASPIKAIIAX KOPHH U CTEIICHH
- Crenennpie QYHKIME, BX CROMCTBA U rpadhukd
- KonTpomnsuasg pabora Ne 1

Moxasarencnan ¢pyarunsa. HokasaTe/ibupie ypaBHeHHs ¥ RePABEHCTBE
IToxazatenbras GYHKIA, ¢ cBoHC Ra ¥ rpaduk. [loxasarenpHbie ypaEHSHES ¥ METOBL
ux perreHus. [10Ka3aTeNbHRIC HEPABEHSTRA ¥ METOIBI UX PEIICHHUS.
Ipakmuseckue sanuamua:
- Ilokaszarenbnas GyHKIHs, e CBOHCTBA ¥ rpaduk
- Pemenne noka3aTeNbEHBIX YPaBHCHAN
- Pelnenue nokasaTerbHEIX HEPABSHCTR

- KouTpomssasg padora Ne 2

Jlorapupmngeckan dymnua, Jforapadmirdeckue ypaBEeHHs ¥ HEPABEHCTBA
Jlorapudm. Ceroiictea sorapubmos. OCHOBHOE JOTapUPMHAYECKOE TOXKISCTBO.
IecsTiunbie ¥ Harypanseeie nporapubmer. [paswia nefictBuil ¢ norapapmamu. Ilepexon K
HOBOMY OCHOBAHUIO.
Jlorapudmudeckas GyHknus, ee cpoiicTBa M rpaduk. Jlorapu@Muyeckye ypaBHEHUS U
HEepaBEHCTBA H METOLB! WX DEHICHHUA.
HpakmutecKkue sanamun;
- Beraucnenue norapudMon
- IipeoSpaszopanue TOrapuMULECKUX BHIPAKCHHH
- Pemenne norapudmMuueckux ypaBHeHHH
- Pemenye norapudMUUecKUX HEPABEHCTB
- Kontpomsras pabora No 3

TpuronoMerpuueckue GyHKIUH
Yucnopas OKPYXHOCTH. TPpUrGHOMETPHYECKAsS OKPYIKHOCTS. IIGHATHE CHHYyCa, KOCHHYCA,
TaHTeHca W KoTanreHca. OCHOBHOE TPHTOHOMETPUYECKOEe TOKHECTRO. TpPHTOHOMETPAYECKHAE
GYHKIMEA YHCIIOBOTO W TPALYCHOTO apryMenToB. QOpMYyIIsl IPUBEICHMSL.
['padmixku u cBOMCTBA TPUTOHOMETPHIECKAX byHKITHHA.
Ilpaxkmuyeckue 3auamua;
- Tpuroriome'rpnqecxaz OKPYKHOCTD
- C};E-;yc KQCHHYL, TAHTEHE | KOT@HIEHC
T TpHi’ﬁHﬁMm“pH%uhHe @}FKLMH YHCNOBOTO U rpag:ycﬁora APTYMEHTOR
~  TlpiMenenne GopMYN IpMBEECHNS
- Hoetpopgue rpadison 1w oome (PHHSOKHX (hyrriui
. ‘(op,mf}r;: e ,-\' e(: a4




Ilpakmuueckue 3anamua:
- Bruncienue 3HadeHuH 00paTHRIX TPUTOHOMETPHIECKHUX (DYHKI[HH
- Pemenue mpoCcTEAMIX TPATOHOMETPUIECKUX YPABHEHHA
- Pemenue TpUroHOMETPHHECKUX YPaBHEHWM
- Konrponsnas padora Ne 5

Ipeo6pazoBanus TPHTOHOMETPHIECKHX BbIPAKEH UM
®opmyner  crnokenus. Dopmynsl ABoHHOro yria. PopMysibl IOTJOBHHHOTO yria.
[TpeobpasoBanue CyMMBI TPHTOHOMETPHYESCKHX (QYHKIHMM B IIPOHU3BE/CHUC U NPOU3BEICHUS B
cymmy. [Ipeobpazosanne TPUTOHOMETPUYECKHX BBIPAKESHHUH.
Hpaxmuueckue 3auamua:
- TIpeoGpazoBanue TPUIOHOMETPHUUECKUX BBIPAKEHUH
- IIpeobpazoBanue TPUTOHOMETPHYECKHUX BEIPAKEHIH
- Kontponsras pabora Ne 6

VpapHennsi # HepapeHcTBa. CHCTEMbBI yPABHEHUH W HEPABEHCTB

PaBHOCHIIBHOCT YpPaBHEHHH. PelleHue paBHOCHIBHBIX ypaBHEeHWH. OOMEE METOIBI
DEICHUST ypaBHEHWH (Pa3ioKEHWE HA MHOKHTENM, BBEJICHHC HOBBIX HEH3BECTHBIX,
[OJICTAaHOBKa, Tpaduueckuii MeToN). ParwoHanpHble, HPpalHOHAIBHBIC, IIOKa3aTelIbHBIC,
JnorapuMIIEcKHe, TPHTOHOMETPHIECKHE YPABHCHHS, YPaBHEHHS ¢ MOJyJieM. PaBHOCHIIBHOCTE
CUCTEM YPaBHEHWH.

PaBHOCHIBHOCTH HEPaBEHCTB. Perenne HEPaBEHCTB C OJHOM HEHM3BECTHOM M CHCTEM
HEPaBEHCTB. OCHOBHEIE MeTONBI WX pellerus. Merox HHTepBaloB. PalOHATBHBIC,

WppanuoHAIbHEIE, [O0KAa3aTeNbHbE, JOrapuMHUUEcKue, TPHIOHOMETPUYECKHE HEPABEHCTRA.
HepaBeHcTBa ¢ MOIYIIEM.

IIpakmuueckue 3auamua:
- OO6mme MeTo 1Bl pElIeHNs YPABHEHUM
- OO6mue MeTo bl pellieHus] ypaBHEHUH
- Pemenue HepaBeHCTB ¢ OJJHOH HEUM3BECTHON U CUCTEM HEPABEHCTB
- Pemrenvie uppaifoHaIbHEIX HEPABEHCTB M HEPABEHCTB C MOIYJIEM
- Pemenue cucreM ypaBHEHUH

KOMBHUHATOPUKHA, CTATUCTUKA U TEOPUA BEPOSATHOCTEMN

JJiIeMeHThI KOMOHHATOPHKH
OcHOBHBIE NOHATHS KOMOWHATOPHKH. 3aja4d Ha IOJACYET YHUCIA pa3MeleHUH,
[IePECTAHOBOK, CodeTaHmil. Permenme 3amad na mepeGop BapmanToB. Dopmyna OGuHOMA
Hriorona. Cro#icTra 6GunoMuanbHEX koddbuimentos. Tpeyrompauk [lackams

DlIeMeHTHI TEOPHUH BEPOSTHOCTEH
CoBBITHE, BEpOSTHOCTH COOBITHS, CIIOKEHHE W YMHOXCHHE BeposTHOCTEH. IloHATHE O
HE3aBUCUMOCTH CoObITHiA. JIMCKpeTHas ciydaiinad BeJMYMHA, 3aKOH €€ paclpeic/ICHHs.

UncoBble XapaKTEePUCTHKH ACKPETHOU ciydaifHod BemudnHbl. [loHATHE O 3aKOHE OompIIx
YK CEll.

Ilpaxkmuueckue 3aHAMUA:
- Ilpocreiinme BEpOATHOCTHEIE 38 a9l

- Cnygaiigple COOBITHS H UX BEPOATHOCTH

JeMeHThI MATEMATHIECKO0H CTATHCTHKH



[Ipencrasienue TaHHBIX (TabIUIEL, AHarpaMMEl, Tpaduku). ['enepanbHas COBOKYITHOCTE,
BEIOOpKA, CcperHEe apu(MeTHUeckoe, MeawaHa. IIoHSTHE O 3aJadaX MaTeMaTH4eCKOH
CTaTHCTHKH.

HAYAJTA MATEMATHYECKOT'O AHAJIM3A

IIpouspogHas

UHCIIOBBIE MOCHEOBATEILHOCTH, llpeiesl 4YHCIOBOW TIOCHenoBaTenpHOCTH. IIpenen
GyHKIMH.

[IpousBoiHas, e¢ TeOMETPHYCCKAN W (QU3HYCCKUN CMBICI. YPaBHEHHE KacaTelbHOH K
rpaduky GhyHKIMA. BEraucieHue Mpou3BOIHBIX.

[IpruMeHeHHE IPOM3BOMHOM JUTS WCCIEHOBaHMA (YHKIHH Ha MOHOTOHHOCTH ¥
SKCTpeMyMBL TIpuMerenre TpOR3BOIHOMN /Ul OTHICKaHMS HAHOOIBIIMX i HAMMEHBIINX 3HAYCHHHA
BemuunH. [TocTpoenue rpadhwKkoB HYHKIUH ¢ IOMOIIBIO IIPOU3BOJIHOH.

Ilpaxkmuueckue 3auaAmuA:

- BolunciieHre IPe/IeNioB YUCIOBBIX MTOCIeTOBATEIBHOCTEH U (yHKIIHII
- Bremucnenue npou3BOIHEIX

- TeomeTpudeckuii W (U3MYECKHN CMBICT MPOW3BOAHOH. YpaBHEHHE KacaTelbHOU K

rpaduKy GyHKIUU

- IlpuMenenwe TUPOUIBOAHOM [UIs HccluefoBaHus GYHKUMH HAa MOHOTOHHOCTL H
IKCTPEMYMBI

- IlpuMeHeHWe TPOM3BOHON [ OTHICKAHUS HAHOOIBINAX ¥ HAMMEHBIIUX 3HAUCHUM
BEJIMYUH

- KonTtpomnsnasg pabora Ne 7

ITepBoobpa3sHasi ¥ HHTErpaj
[TousiTie W TpaBWiia OTBICKaHUS nepBooOpasHoi. IlonsaTHe HEONPEASICHHOTO HHTET paa.
Onpegnenennbiii waTerpan u ero ceoiicrsa. ®opmyna Helorona-Jleiibnuna. OU3HYECKUE CMBICT
OIIpeIeNICHHOTO HHTerpaia. [Ipocreiiimme MeTOMbI BEIYACICHMS ONPEICIEHHBIX HHTErPaioB
ITpakmuyeckue 3aHAMUA:
- Haxoxnenue nepBoodpa3Hbx
- DBrmumcnenue onpeieleHHBIX HHTEIPAIOB
- IlpunoxeHus onpeneNeHHOr0 HHTErpaa

- Konrpomnsnas padora Ne 8

CTEPEOMETPHSA

Iapa/iebHOCTh ¥ MePHEHIUKY ISIPHOCTh NPAMBIX U IIOCKOCTeH

AKCHOMEI CTEPEOMETPHE ¥ CIEJCTBHAS W3 HEX. [lapameqbHOCTh MPSMEIX, NPSIMOH H
IJIOCKOCTH. B3auMHOE PpacmonoKeHUe NPSMBIX B IPOCTPAHCTBE, YION MEKIY MPAMBIMH.
[TapaniensHOCTH MITIOCKOCTEN.

Terpasgp uw mapawienenunen. [lepHeHIMKYISPHOCTh NPSMOH M ILIOCKOCTH.
Iepnenmukymnsp 1 HakionHas. Teopema o Tpex neprenaukysipax (TTID). Yron mexay npaMor
¥ IUIOCKOCTEIO. JIByrpaHHBIA yrom. IlepleH UKy IspHOCTS ABYX IIOcKocTed. [IpsaMOyrombHbLH
napaienenuies.

Ilpaxmuueckue 3aHAMUA:

-  Pemenne 3amaa mo TteMme «llapamnenbHOCTE ¥ IEPHIEHIUKYISIPHOCTH NPAMBEIX H

ILIOCKOCTEM

- Terpasp u mapaienenumes
- Kontpomnsnas padora Ne 9
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MuororpanHUuKH
TMougTue MHOrOrpaHHuKa. Bepmmnel, pebpa, rpaHl MHOTOrpaHHUKa. PasBeprka.
TTpusma. TTpsiMast u HakIoHHas mpu3mMa. [[pasrisHas npumsMa. [lapamnenemvnen. Kyo.
IMupamuma. [lpaswibHas mupamuna. YcedenHas nupamuzna. Terpasiap. Ceuenust Kyoa,
NPU3MBL ¥ THPAMHEJIBL
I[IpaBuiIbHEIE MHOTOTPAHHUKE (TeTpasap, Ky0, OKTas/ip, ZOACKAAP, HKOCAIIP).
Hpaxkmuyeckue 3aHAMUA:
Pemenue 3amau no teme «lIpusma»
Pemenue 3ama4 o teme «lIupamuaar

KonTponsnas padora Ne 10

BexTops! B mpocTpancTBe. MeToa KOOpAHAAT B MPOCTPAHCTBE
T[lomsTre BeKTOpa B IpocTpaHcTse. Momyib BekTopa. PaBeHcTBO BeKkTOpOB. JleiCTBAS

HaJl BEKTOpaMU. YTON MeXIy IByMs BekTopamu. IIpoekius BekTopa Ha ock. KomiuianapHbe
BEKTOPEL

IIpsiMoyronsHas (IeKapToBa) CHCTEMa KOOpIHMHAT B mpocTpaHcTBe. KOOpIHHATHI TOUKH

u BekTopa. [IpocTeitmue 3a/1a4m B KOOpAUHATAaX.

Ipakmuueckue 3auamua:

Pemenne 3amay mo Teme «JleicTBHS HaJl BEKTOPaMK»

Pemenue 3amaq mo Teme «IIpoctefimme 3ama9m B KOOpIHHATAX))
KonTponsras padora Nell

Te1a Bpanmenust
Humuaap. Konye. Veewennsrt xomyc. OcHoBaHHe, BEICOTAa, OOKOBas MOBEPXHOCTD,

OﬁpaIByTOl[‘iﬁﬁ, pasBEPTKA. OceBrie ceueHAS U CCUCHH, NTapaJlIeIbHEIC OCHOBaHHIO.

Cdepa u map, ux ceyenns. KacarenpHas IIOCKOCTH K cepe.
Ipaxkmuueckue 3anamus:

Pemenwue 3amayq no reme « [ [MnuHIp 1 KOHYCH

Pemenue 3amaq no teme «L[umuHap u KoHyc»

Pemrenwne 3amau mo teme «Cdepa u map»

Pemenne 3amau o teme «Cdepa u map»

KonTponsnas pabora Ne 12

O6bémbI TEa
[Moustne o6béma. @opmynsr obsema Kyda, HOPAMOYIONBHOTO Mapaie/ieIHIIea,

OpPU3MBL, [HIMHIPA, TEpaMuibl, KoHyca. POpMyNsl IUIOMAIX MNOBEPXHOCTEW NHIMHApA H
KoHyca. @opMyIisl 00bema [iapa | II0IMaan cepeL

Ilpakmuueckue 3anamusn:
Pellienue 3aj1a4 Ha BRIYHCICHHE 00BEMOB TEIl

Pemenwe 3aad Ha BEMYUCICHUAE 00BEMOB TEII
KonTpomsaas pabota Ne 13

6. TEMATUYECKOE IINTAHUPOBAHHUE

Ilpu peammzaimy  copcpikanus  o0meoOpa3oBaTelbHOM — y4eOHOM  JUCIIMIUIMHBL

«Maremarrkay B mpemenax ocoerus OITOIT CITO ua Gase ocHOBHOro obmiero o6pasoBaHus ¢
HONydeHHeM cpefHero oomero obpasosarmsa (IIIIKPC, IIIICC3) obwem obpaszoBaTelbHOH
Harpy3K# cocTapiser — 234 gaca. V3 nux yaeGHas Harpyska 0OydaronuXcs BO B3aWMOICHCTBHY
¢ npenonasatenem — 214 gacos (64 gaca B 1 cemectpe, 150 1acos Bo 2 ceMecTpe), BKIKOYAS
TeopeTHueckoe obyuenue — 90 yacos, npakrudeckue 3agATHS - 124 qaca.
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Temarugeckuil mian

KoaudgecTBo
AymutopHsbie 3auaTuss. Coep:xanue o0y4eHus 4ACOB

BBenenve B MUCHUILTUAY 2
AnreGpa ¥ TPUTOHOMETPHS 110
Kombunaropuxka, craructuxa 10

U TEOPUsl BEPOSTHOCTEH

Hauana maTemMaTuueckoro aHaimsa 32
CrepeomeTpus 60
HUTOI O 214

BreayauropHasi caMocTosiTeTbHas paboTa

BrimonseHre noMammHEWAX 3alaHWM: M3YYEHME TEOPETHYECKOTO Marepuata B
COOTBETCTBHHU C AUNAKTUICCKUMY EVHHUIEAMHU TeMbI (pabdoTa ¢ KOHCIICKTaMHU,
yueGHOM JmTepaTypoil), peleHne ynpaKHEHUM, OTBETEl HA BOIIPOCH! (YCTHO
WA IMCBMEHHO).

Cosmanwue TaGIMIl; CBOWCTB M TpaHKOB OCHOBHBIX AIEMEHTAPHBIX (DYHKIIHH,
CTemeHel, 3HA4YCHUM  TPUTOHOMETPUYECKHX  (QYHKOMH, NPOM3BOIHBIX,
nepBooOpasHbIX.

3anonHeHue 6I0KHOTOB OCHOBHEIMH (hopMyTaMu, rpaduKaMu, CBOKCTBAMHE. 8
W3roroBienne MOJeNel CTEPEOMETPHISCKUX TEIL.

Co3anue Tpe3eHTAlH 0 PSAY U3yYaeMBbIX TEM, [TOJIIOTOBKA BBICTYIIIICHUN
IO 3aJaHHBIM  TeMmaM, [JOKIQJ0B, HMHIMBHUIOYAIBHBEIX  IIPOSKTOB C
HCIOJIb30BAHUEM UH(GOPMANMOHHBIX TEXHOTOTHH.

ITonroroBKa ¥ TPOBEIEHWE BHEKIACCHBIX MEPOIPHUATHHA: ONMMIIHAILI 10
MAaTEMAaTUKE, BUKTOPHHBI 10 MATEMATHKE, CO3/IAHME CTEHTE3€T 110 MATEMATHKE.
YuyacTe B IUCTaHIIMOHHBIX KOHKYPCAX M OMUMINANAX 10 MaTEMaTHKE.

Hpomescymounaa ammecmayus 12
B gpopme sxsamena (2 cemecmp) 6
Koncynemauuu 6
BCEI'O 234

XapaKkTepuCcTHKA OCHOBHBIX BH/IOB YueOHOIH NeATeJLHOCTH CTy/IeHTOB

Coaepxanne XapakTepucTHKA OCHOBHBIX BH/IOB YU€OHOH NeATEIbHOCTH CTY/ICHTOB
Obyuenns (ma yposHe y4eOHBIX [eiicTBHIA)
BBEJIEHUWE

Bxopuoii koHTpoib. O3HAKOMIEHHE C POTBIO MaTeMarWkd B Hayke,
TEXHHKE, SKOHOMHUKE, HHGOPMALMOHHBIX TEXHOIOTHIAX U NPaKTHYECKOH

Beenenne B JIESTEIBHOCTH.
JUCHHILTHHY O3HakoOMJIEHHE C TENIMH K 3aJlayaM¥u H3y4YeHHs MaTeMaTuKu IIpH
ocsoennn npodeccuit CITIO u cneruansroctei CI10
AJITEBPA U TPUT"OHOMETPHA

O3HakoMIIEHHE C TIOHSTHEM KOPHS 7-H CTENEHH M3 JICHCTBUTEIBHOTO

yycia, CBOMCTBAMHY PaMKAIIOB W TIPABAIIAMH CPAaBHEHHS KOPHEH.

dopMyIUpOBaHEE ONpEIeICHNs KOPHS U CBOMCTB KOpHEH. Bhraucienue
Crenenn v KOPHU. | W CPABHEHHE KOPHEH, BEIOTHEHUE IPUKUIAKHA 3HAYCHUS KOPHA.

Crenennsie Gyukipu | [IpeobpasoBaHre UUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COIEPIKAIIMX

paHKabL.

Bemonuenne pacyeToR 1m0 dopMmyraM, COICPAKANIMM PaJuKallbl,
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OCYINECTBIIAA BEOOKOWMEIE TIOACTAHOBKH U IIPE0Opa3OBaAHMS.
Omnpejnenesne paBHOCWIBPHOCTH BEIPAXECHWH ¢ pajukanamu. Pelnedue
HppalMOHAIIEHEIX YPABHEHUH.

O3HaKOMIIEHUE ¢ TOHATUEM CTEIIEHHU C JeHCTBUTEIEHEIM ITOKa3aTENEM.
Haxoxaenne 3HadeHWE CTENeHH, MCIONb3ys IIPH HEOOXOIHMMOCTH
HHCTPYMEHTAIIEHEIEe CPENCTBA.

3amuCHIBAHUE KOPHS #-# CTENEeHH B BUJAE CTENEHH C JpOOHEIM
IoKa3aTeseM | HaoGopoT.

@opMyTHPCOBAHKWE CBOWCTB CTEMCHEH. DBhMUCIeHWE CTENEHEH ¢
palMOHANBHEIM  NOKA3ATSIAEM, BBIIONHEHWE IPWKUIKKA  3HAYCHUA
CTEIICHH, CPABHEHHUE CTCICHEH.

IIpeoGpazoBanue YHUCIOBHIX ¥ OYKBEHHBIX BBIPAKCHUHN, COJEPKAIIMX
CTEIICHU, IIPUMEHSSA CBOUCTBA.

Ioctpoenne rpadukor creneHHBIX GyHKOuA. Vcnonp3zoBanue CBOMCTB
(yHKIWMI IS CPaBHEHUS 3HAYEHHUH CTENIEHEH ¥ KOPHEH.

IToxazarensHast
hyHKIms
TlokaszarepHEIE
YpaBHEHUS U
HEPaBEHCTRA

O3HakoMeHue ¢ TNOHATHEM OKCHOHEHTHL llocTpoenne TIpa(uKoB
TOKA3aTeNbHBIX (QYHKIUH, ONICAHHE HX CBOHCTB.

Ucmons3oBanue CROHCTB  (DyHKIWH U1 CPaBHEHUS  3HAYCHUH
IMOKA3aTENbHEIX BBIPAMKEHUHA.

Pemenue noxasaTelbHBIX YPaBHEHUM M HEPABEHCTB IO HU3BECTHBEIM
AITOPUTMAaM.

Jlorapudmugeckas
IEISIGER
Jlorapudmugeckre
ypaBHEHHUS H
HEpaBeHCTBA

Osnakomienwe ¢ moHstHeMm norapudma. DopMyIMpOBaHUE CBOKCTB
norapudMos. IIpuMeHcHre ONMpeleNcHAsS W CBOWCTB Iorapu(ma s
BBIYHMCICHUS  3HAUcHWM  JorapuGMUYEcKUX  BBIDAKEHWNA, I
peoGpasoBats BRIPaKESHUH, CONEPIKAIIAX JTOTapAPMEL.

[Moctpoenne rpadukoB orapubMudeckuX (QYHKIUH, OmHcanue HX
CBOWCTB.

Wcnonb3oBanne  CBOWCTB — (QYHKIME U CPaBHEHHS  3HAYECHWN
HOTapuPMUUECKUX BRIPaKCHHUH.

Peiunrenne norapudmvudeckux ypaBHEHMWH W HEPABEHCTB MO W3BECTHBIM
AITOPHTMaM.

TpuroroMeTpudecKue
bysxnun

V3yueHne pagpaHHoro METO/1a U3MEPEHUSI YITIOB BPAIlEHWs W UX CBS3M C
rpagycHoi Mepod. M3o0paxkeHHe YITOB BpalleHUs Ha OKPYKHOCTH,

| COOTHECCHHE BEIHWYHHEL yIJla C €ro PaciioloXeHUEM. ':DOPM}’J'IKPOBELHH&?

OIpE/ICTICHUM TPUTOHOMETPUYECKUX (YHKIMH IUid YITIOB ITOBOPOTa X
OCTPBIX VYIJIOB TPSMOYTONEHOTO TPEYTONbHWKA H OOBACHEHHE WX
B3aHMOCBA3Y.

IIpumenenue  OCHOBHBIX  TPHUTOHOMETPHICCKHX — TOXKIECTB UL
BBIYUCIICHHS 3HAYCHUH TPHTOHOMETPHYECKHX (QYHKIMH IO OJHOH u3
HHX.

O3HaKoMIIEHWE CO CBOMCTBAMH CHMMETPHH TOYEK Ha CAMHHYHON
OKPY/KHOCTH ¥ IPHMEHCHUE UX [UIA BBIBOJIA (DOPMY.I IPHBEICHHSI
OsHaKoMIIEHHE ¢ MOHATHEM HENPEPHIBHOH MEPHOIMUCCKON (QYHKIHH,
dbopMmynupoBaHue CBOMCTB CHHyCa M KOCHHYCA, IIOCTPOCHHE WX
rpadHKOB.

O3HaKoOMJIEHHE C MOHSTHEM TApMOHHYCCKHX KONeOaHwid B NpUMEpaMK
rapMOHMYECKUX KOTeOAHUR IJI OMHCAHWS IPONECCOB B (DH3WKE H
Ipyrux 001acTsiX 3HAHUSL.

O3HAKOMJICHME C TIOHATHEM pa3PbIBHON IIEPUOIWYECKOM (yHKIHH,
bopMyTUpPOBaHUE CBOMCTB TAaHIEHCA M KOTAHICHCA, IOCTPOCHHE HX

rpauKOB. ,
IlpuMeHeHne  CBOWCIB  GyHKOWA  JUId  CPABHEHWS  3HAYCHWH
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TPUTOHOMETPUYECKUX (DYHKITHH,
Bemonnenue npeobpazoBannii rpahuKoB.

Tpuronomerpuueckue
yYPaBHEHHS

Pemenwe mo QopMmyiaM ¥ TPHTOHOMETPHYECKOMY KDYy MPOCTEHINHX
TPHTOHOMETPHYECKUX YPABHEHUH.

[Ipumenenne OOIMUX METONOB pEINEHWsS ypaBHEHu# (TpHBENEHUE K
JMHEHHOMY, KBaIPaTHOMY, METOJ[ PAa3NIOJKEHUS HA MHOXKHTEIH, 3aMEHBI
MEPEMEHHOH ) IIPH PEIICHUH TPUTOHOMETPHUIECKUX YPABHEHHIA.

YmeHue OTMEYarh Ha Kpyre perenus [IPOCTEHIIHX
TPUTOHOMETPUUIECKUX HEPABEHCTR.

O3naxoMITeHre ¢ MOHSTUEM OOPATHBIX TPUTOHOMETPHYECKUX (QYHKITHHA.

Wsyuenne ompeneneunii apkcHHyca, apKKOCHHYCA, apKTaHTe€HCA YHCIIa,
GopMmynupoBaHue uX, H300paKeHEe HA CIMHWYHOM OKPYXHOCTH,
IPUMEHEHHE [IPH PELICHUN YPaBHEHHH

[Ipumenenue cBoiicTB (QYHKIHME IS pPEIICHHUS TPUTOHOMETPHYESCKHX
YPaBHEHHH,

ITocrpoenne rpadwkoB OOpPATHBIX TPHTOHOMETPHYIESCKUX GYHKIWHA #
onpeleNieHue 110 rpadKaM UX CBOHCTB.

IIpeobpazoranue
TPUTOHOMETPHYECKUX
BBIPAKEHUH

V3yuenue OCHOBHBIX (HOPMYI TPHTOHOMETPHH: (GOPMYITBI CIOKEHHS,
YIBOEHUS, NMPeodpa3oBaHus CYMMEI TPUTOHOMETPHUECKUX (DYHKIMH B
IPOM3BEICHHE M TPOU3BEIACHHA B CYMMY W NPUMEHCHHE IIPH
BEIYMCIICHUA  3HAYEHUS  TPUTOHOMETPHUYECKOTO  BBHIPAKEHHI U
YIPOIEHUS €TO.

Ypasuenus u
HEPaBEHCTRA.
CucreMs! ypaBHeHU i
Y HEPaBEHCTB

O3HakoMIIEHHE C IPOCTEHITHME CBEICHUSIMHI O KOPHIX alnreOpanucCKux
YPaBHEHHH, MOHATHAMY WCCICIOBAHUS YPABHEHU! W CHCTEM YPaBHEHUMH.
Wsyuenue TeOpHH pPaBHOCHIBHOCTH YpAaBHEHUN U €€ IPUMEHEHWs.
[loBTOpeHHE 3aumMCH penIcHWs CTAHIAPTHBIX YPaBHCHUH, MPHEMOB
11peoOpa3oBaHns ypaBHEHUI /IS CBEICHUS K CTaHIapTHOMY YPaBHEHHUIO.
Pemienne panmoHalbHBIX, HPPALHOHANBHBIX, [TOKA3aTEIBHBIX 17}
TPHIOHOMETPUUECKUX YPaBHEHHH U CHCTEM.

Wcnmonb3oBaHue CBOMCTB M rpadWKOB (GYHKIMH Ui  pEIICHHS
ypaBHeHUH. [IoBTOpeHHE OCHOBHBIX IIPUEMOB PEHICHUS CHCTEM.
Pemenue ypaBHeHui# ¢ NPUMEHEHHEM BCEX IPHEMOB (Pa3iIoKeHHUs HA
MHOMHUTENH,  BBEJEHUS  HOBBIX  HEU3BECTHEIX,  IIOJCTAHOBKH,
IrpaUyuecKoro MeToaa).

Pemenne cuctem ypaBHEHUH ¢ IPHMEHEHHEM Pa3IM9HBIX CIIOCO00B.
OsnakomyieHre ¢ OOMIMMH  BOIPOCAMH pEIIeHHS HEPAaBEHCTB U
UCIIONB30BAaHUE CBOMCTB ¥ rpadukoB GQYHKIUH [pH pElICHHH
HEPABEHCTB.

Pentenue HepaBeHCTB U CHCTEM HEPABEHCTB C IPUMEHEHHEM pPa3IHYHBIX
CII0COOO0B.

IIpuMeHeHrE MaTeMaTHYECKAX METOJOB /IS PEIIEHHS COISPKATEIbHBIX
3a/1a4 W3 pasjiM49HBIX oOnacTel Haykd W mpakTuku. MuTeprnperupopanue
PE3YNBTATOR C YYETOM PEAILHBIX OrPAHUHEHUIH.

BJIEMEHTBI KOMBUHATOPUKU, TEOPUY BEPOSITHOCTEN I MATEMATHUUECKON

CTATHUCTUKHU

DneMeHTEl
KOMOMHATOPUKH

WM3ygenue mpapuna KOMOMHATOPHKHM W HPHMEHEHHWE IIPH pEIIEHHU
KOMOMHATOPHBIX 3a/1a4.

Peimenyie KOMOWHATOPHEBIX 33jad METOJOM Iepebopa U IO MpPaBUILy
YMHOKEHHSI.

O3makoMIIeHHE C TIOHSTUAMH KOMOWHATOPHUKHU:  pa3MEIeHUIMH,
COYCTaHWSIMHU, IIEPECTAHOBKAMU U (HOPMYIIAMHU TSI WX BEIYACICHHS.
OOpsicHeHue M npuMcHeHHE (OPMYN JJs BBIMYHCICHHS pasMELICHHH,
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IIEPECTAHOBOK Y COYECTAHUN MU PEIICHUH 3a/1ad.

Osnakomienwe ¢ Ounomom HeioToHa U TpeyronbHUKOM lackaims.
Pemienne mpakTuyeckux 3alad C HCIONB30BaHUEM MOHSTUN M [IPaBHIT
KOMOMHATOPUKH.

I’ISY’-ICHHG KIIacCHYECKOro OIIpeACICHWA BEPOATHOCTH, CROMCTR

OJNEMEHTHI TEOPHH | BEPOATHOCTH, TEOPEMEL O CyMME BEPOSITHOCTEH.
BEPOSTHOCTEH PaccMoTpeHne TpHUMepPOB BHIUHCICHUS BEPOSATHOCTEH. Pelmenue 3anad
Ha BBIUHCIICHUE BEpOsATHOCTEH COOBITHH.
3 OsnakoMIeHWe ¢ TpPENCTaBICHMEM YHMCIOBBIX JIAHHBIX H  HX
JTeMEHTEI
MaTeMaTHuecKol | opak CPHCTHKAMH.
Pemenne mnpakTHdeckux 3ajad Ha 00padOTKY YMCIIOBBIX J(AHHBIX,
CTaTHCTUKH
BBEUMCJICHUE MX XapaKTEPUCTHK.
HAUYAJIA MATEMATUYECKOI'O AHAJIU3A
O3HaKOMJICHKE ¢ TIOHSTHEM YKCIIOBOU TOCIIEI0BATENEHOCTH, CII0C00aMK
€€ 3aJ]aHus, BEIYUCIIEHUSIME €€ YICHOB.
O3HakoOMJICHHE C TIOHATHEM TIpeiena YHCIOBOR MOCIEI0BATCIBHOCTH.
O3HaKoMIIEHWE C BRIYUCIEHUEM CyMMbl OECKOHEYHOI'0 YMCIIOBOTO psjiad
HA TPEMEPE  BHIUMCICHUS  CyMMbI  OECKOHEYHO  yOBIBatomien
reOMETPHYECKON ITPOrpeccu.
Pemienue 3agay Ha TMpEMEHEHHE (OPMYIbI CYyMMBI OECKOHEYHO
yORIBAIOIIEH Tr€OMETPHYECKOH IIPOTPECCHH.
O3HaKOMIIEHHE C TIOHSTHEM ITPOU3BOIHOM.
Wzyuenue u dhopmynupoBaHHe €€ MEXAHMHYECKOI0 H IE€OMCTPHYESCKOTO
CMBICTTA, U3YYCHHUE AJITOPHTMA BBIYUCIECHUS IMPOM3BOAHON Ha IPHMEpE
BBIUMCJICHHS MTHOBCHHOM CKOPOCTH ¥ YITIOBOTO KO3(QHIHEHTA
KacaTelbHOMH.
[TpousBoHas CocrtaBiieHre ypaBHEHUS KacaTeIbHON B 00ILEM BHIIE.
Vepoenwe TpaBEn  auddepeHIEpoBaHdsd, TAONUIBI  MPOU3BOIHBIX
SIEMEHTAPHBIX (DYHKIWH, NpAMEeHeHHe Uil Iu(EpeHIINpOBAHUS
byHKuMH, cocTaBneHus ypaBHEHU KacaTellbHOM.
V3ydeHne TeopeM O CBS3W CBOHCTB (YHKIHH ¥ HPOU3BOIHOH,
(bopMyIHpOBKa UX.
ITpoBeneHre ¢ IOMOIIBKD TPOMU3BOJHON WCCICHOBAHUS (QYHKIHH,
3aMaHHoM GopMyToH.
VCcTaHOBIGHHE CBS3W CBOWCTB (YHKIMHM H IIPOM3BOJHOW IO MX
rpadHEKam.
[lpumeneHue NPOU3BOMHON JUIsi peINeHMs 3aj]a4 Ha HaXOXICHHE
HAuOOITBIIET0, HAUMEHBINEI0 3HAYCHUs U Ha HAXOXJICHHE OKCTpeMyMa.
IMoctpoenue rpadukoB GYHKIUHA C TIOMOIIBIO TPOH3BOAHON
O3nakomiienye ¢ NOHATHEM HHTETPajia U IIEPBO0OPa3HOM.
M3yueHue npasuiia BEIYUCICHUS IIEPBO0OOPA3HON B TEOPEMBI
Herorona—JleiiGanna.
[TepBoobpasznas Pemenuwe 3amad Ha CBI3bp nepBooOpasHOM M €€ IPOHU3BOIHON,
U MHTErpai BEIUHCIIEHIE TepBOOOPA3HOH Ui JaHHOU QYHKIUA.

Pemenwe 3amad  Ha TPAMCHEHHME WHTerpaja JUId  BBIYMCIICHUS
(DU3AYECKHX BETMYMH U IIOMIAJIEH.

CTEPEOMETPHMA

ITapannenbHOCTD H
NEPIEHAUKYIISIPHOCTD

CDOPM_YJ'[KPOBK& A IIPHBEACHUE JOKa3aTC/IbCTB TPH3HAKOB B3aHMHOI'O
PacIoIOXKEHHA IPAMEBIX H mIockocTei. Pacnosznasanue Ha HepTeKax u
MOJEAX pPa3THuyHBIX CAy4acB B3aMMHOI'0 PACIOIOKCHHA TIpAMBIX U
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TIPSAMBIX |
TIJIOCKOCTEHR

IJIOCKOCTEH, apryMEHTHPOBAaHHE CBOHX CyxaeHu#. DopMynHpoBaHHE
ONpPENENCHUN,  NPHU3HAKOB W  CBOWCTB  HApaLIENbHBEIX  H
HEPIEHUKYIIIPHEIX TTOCKOCTEH, ABYTPAHHEBIX U TUHEHHBIX yTIIOB.
BeImonHEeHHe OCTpoeHuil YIiOB MEXIy TpPAMBIMH, HOpSMOH U
TUTOCKOCTBIO, MEIKITY IUIOCKOCTAMHE 110 OMUCAHAIO W PACTIO3HABAHUE UX
Ha MOJIEIIAX.

ITpumeHeHre NPU3HAKOB M CBOHCTB PACIOIOKEHHS TIPIMBIX H
IUIOCKOCTEH TIPH PEelTeHnH 3a1ad.

Mzobpaxenne Ha pPHUCYHKAX H KOHCIPYMpPOBaHUE HA MOJEIAX
HEPIEH/IUKYISIPOB ¥ HAKJIOHHBIX K IIOCKOCTH, IPSMBIX, IapallebHbIX
IJIOCKOCTEH, YIVIOB MEXKIY INPSIMOH M IUIOCKOCTBEO M O0OCHOBaHHe
TTOCTPOCHHS.

Perrenve 3a1a4 Ha BEIMUCICHAC TeOMETPHICSCKUX BeU4HH. ONUCEIBAHUE
PAcCTOSHHSA OT TOYKH JO TIOCKOCTH, OT IIPSMOH [0 IUIOCKOCTH, MEKIY
IUTOCKOCTSIMH,  MEXIY  CKPELIMBAIOIUMUCA — IPAMBIMH,  MEKIY
ITPOU3BOTBEHEIMA (PUTYPaMH B IIPOCTPAHCTBE.

DopMyTHPORAHNE ¥ IOKA3BIBAHUE OCHOBHEIX TEOPEM O PACCTOSHHSIX.
W3obpakenne Ha deprelkaXx M MOLENAX PACCTOSHUA U O0OCHOBAaHME
cBoWX cyxeHui. OmnpemercHe W BBEMHUCICHUE PAacCTOSHUM B
npocrpancTBe. [lpuMmenenne GopMyn W TeopeM IUIaHWUMETPHH UK
pelneHus 3anad.

[TpuMereHre TEOPUH UL 0O0CHOBAHMSA ITOCTPOSHUN | BHIYMCICHHUI.
APTYMCHTHPOBAaHHE CBOWX CYXJIGHHH O B3aUMHOM PACHOIOKESHHH
MTPOCTPAHCTBEHHBIX (QHUTYP.

MHororpasHuKH

OmucanAre ¥ XapakTepUCTHKA Pa3IMdHBIX BHIOB MHOTOTPAaHHHKOB,
MEPEIUCIICHUE UX TIEMEHTOB H CBOKMCTB,

WM3obpakenne MHOTOTPAHHUKOB M BBIIOIHEHWE IIOCTPOCHHS Ha
U300 paKEHATX M MOJIEIISIX MHOTOTPAaHHHKOB.

Bhrauciienie JMHEHHBIX 57IEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(HUTYpaIHIX, apryMEHTHPOBAHUE CBOUX CYKICHUH.

XapakrepucTuka ¥ H300paKeHUe CeUeHHMS, Pa3BEPTKH MHOTOIPAHHHKOB,
BBIYUCIICHHE MUIOMAeH MOBEPXHOCTEH.

[locTpoenue mpocTedmmux cedeHWH KkyOa, NpHU3MBL, THPAMUIBL
IIprvenenne GaKkTOB U CBECHUI U3 ILITAHUMETPHH.

O3HakoMIleHWe €  BHIaMH  CHMMETPHH B IPOCTPAHCTBE,
bopmymupoBanwe — ompeneleHuid W CBOMCTB.  XapakTEPUCTHKA
CHUMMETPHHU TEX BPAINEHNUA H MHOTOTPAHHHKOB.

IIpumeHeHre CBONCTRB CUMMETPUH [TPH PEIICHUHN 337184,

Wcmonb3opadne nprOGPEeTeHHBIX 3HAHWWA  JUIS  HCCIEIOBAaHWS 1
MOJICTTMPOBAHUS HECTIOKHBIX 3aJiad.

V306paxkenie OCHOBHEIX MHOTOTPAHHUKOB U BBIIIOJTHEHUE PHUCYHKOB I10
YCIOBHSIM 3a1a4.

BexTops! B
rpocTpatcTBe. MeTon
KOOpPAIUHAT B
IIPOCTPAHCTBE.

O3nakoMiIeHHE ¢ HOHSTHEM BeKkTopa. M3ydeHue AeKapTOBOM CUCTEMBI
KOOpIUHAT B IPOCTPAHCTBE, IIOCTPOCHME IO 3aJaHHBEIM KOOpAMHATaM
TOYEK U IIOCKOCTEH, HaX0XK IeHUe KOOPAUHAT TOYEK.

Haxoxnenue ypaBHenuit oKpyKHOCTH, cdepbl, MIOCKOCTH. Bhraucienve
PACCTOSHUN MEXKIAY TOUKAMH.

M3yueHue CBOMCTB BEKTOPHBIX BEIWYUH, IIPABUII Pa3IOKCHUS BEKTOPOB
B TPEXMEpPHOM IIPOCTPAHCTBE, MTPABKI HAXOXIECHUS KOOPAMHAT BEKTOpA
B IpPOCTpPaHCTBE, IpaBWUJ JEHCTBHH C BEKTOpaM#, 3aJaHHBIMH
KOODAMHATAMH.

[IpuMeneHre TEOPUU IIPY PEINCHAH 3a1a4 Ha IEHCTBUSA C BEKTOPAMH.
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W3yaeHne CKANSPHOTO IPOM3BEACHUS BEKTOPOB. IIpUMEHEHHe TeOopuH
NpH pEeNIeHWH 3a/ad Ha JedCTBUS ¢ BEKTOPAMH, KOOPAUHATHEIN METON,
IpPUMEHEHNE BEKTOPOB JUIS BRIYUCIICHNS BEJIMYUH YTIOB U PACCTOSHUH.
O3HaKOMIIEHHE ¢ JOK43aTEIIECTBAMU TEOPEM CTEPEOMETPHHE O B3aHMHOM
PACIONOKEHUH MPSIMBIX U IUIOCKOCTEH ¢ HCIOIb30BaHMEM BEKTOPOB.

Os3nakoMJIeHME ¢ BHJAMH TeJl BpamieHus, (GOPMyIHPOBaHUE UX
OIIpeIeJICHUI ¥ CBOMCTE.

DopMyIMpPOBaHUE TEOPEM O CEUSHHWH Mapa IJIOCKOCTHIO H IIOCKOCTH,
KacaTeJIbHOM K cepe.

XapakTepucTuka W W300paxKeHue Teln BpalleHWusd, HX pPa3sBEpPTKH,

CCYCHHS.
Tena Pemenuve 3amad Ha HOCTpOEHHE CEUYEHWH, BEIYUCIEHHME JUIHH,
Bpamenus paccTtossHWi,  ymioB, Ioiomaned.  [IpoBenenwe — IOKA3aTENBHBIX

pacCyXKIeHWH IIPU pelNeHry 3a1a4.

IIpumeHenre CBOMCTB CHMMETPHMH I[pPU DENIEHMM 3ajJa9y Ha Tena
BpAlEHUs], KOMOWHAIHIO TEIL.

N3obpaskene OCHOBHBIX KPYIUIBIX Tell M BHIMOTHEHUE PHCYHKA TIO
YCIIOBHIO 3aJ1a4H.

O3HaKOMIICHHE ¢ ITOHATHEM 00beMa, CBOMCTBAME 00BEMOB.
W3yuenue TeopeM O BBMUCIEHHH O0BEMOB IPOCTPAHCTBEHHBIX TEI,
peleHne 3a1a49 Ha puMeHeHne GopMyIT BEIMHUCICHH 00HEMOB.
Waygenne GopMyIT JUIsS BEIYHCICHUS IIIONAIEH TOBEPXHOCTEN
OO6BEMEL Tel MHOTOT'PAHHUKOB U TeJl BPaICHHA.
O3HaKoOMJIEHHE C METOIOM BEIYHCIIEHHS ILIOMIAIH TOBEPXHOCTH ChEpHL.
Pemenue  3ajad Ha  BRIYHCICHHE  IUJIOIMAJEH  [TOBEPXHOCTH
OPOCTPAHCTBEHHEIX TEJL.

7. YUEBHO-METOIUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOT'PAMMBI YUEBHOU U CIUIIINHBI

Ocpoenne mporpamMbl yaeOHOM mucrummuael «Matemaruka» TpeanonaraeT Haaudue
yuyeOHoro kabuuera. [Tomemmenre kaduHETa HOIDKHO YAOBIETBOPsTH Tpeboranusam CaHuTapHO-
SIHAEMHOTOTHYECKUX TpaBul u HopmaTtueoB (CanlluH 2.4.2 Ne 178-02) m OBITH OCHAINEHO
TUIOBEIM OOOpYIOBaHWEM, YKA3aHHBIM B HACTOSIUX TpeOOBaHHAX, B TOM YHCIE
crenuanusupoBannon yueOmod mebenpio ¥ cpefcTBaMu 00y4eHMs, AOCTAaTOYHBIMH UL
BBITTOJTHEHUS TPeOOBAHIM K YPOBHIO ITOJITOTOBKA 00YUaOIIAXCS.

B cocTaR yueOHO-METOAMYECKOTO M MAaTCPHATBHO-TEXHIYECKOr0 00eCcIedeH sl IPOTrpaMMbl
yueOHOU MUCIUIUTMEEL « MaTemMaTukay BXOIAT:
e pabodyee MeCTO MeNarora;

® JOCKa;

® IPOEKTOP, 9KPaH, MEPCOHANLHEIA KOMIBIOTED;

e MHOrOQYHKIIHOHAIBHEIM KOMIIIEKC IIPEIOIaBaTes;

e  HAIISAHBIC HOCOOHS (MOJIENA CTEPEOMETPHYCCKIUX TEN, CTCH/IBL, ILIIaKaThl);
® YEPTEKHBIC UHCTPYMEHTEL;

L ]

OubmuoTeunbIi GOH/L B BUJIE [IEYATHEIX W3/IaHUI H TOCTYIA K 3ICKTPOHHO-OHOIHOTEIHON

cucreme ipr.books, kpome TOro, B TpoIlecCe OCBOSHUS IPOTpamMMbl y4eOHOH
JHCHHTIIIHHBL «MaremaTtuka» CTYACHTBI KMCIHOT BO3SMOKHOCTE AJOCTYIIA K SNCKTPOHHBIM
yueOHBIM MaTepHazaM M0 MaTeMaTHKe, HMEIOIMUMCS B CBOOOJHOM JIOCTYIIE B CETH
WuTepreT (9JIEKTPOHHEIM KHUTAM, TPaKTHKyMaM, TecTam, Marepranam EI'D u 1ap.).
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10.
11.
12.
13.
14.
18.

16.
17.

Ilepeuens yueOHBIX H3IaHHI, TONOIHUTEIEHOM TUTEPATYPBI, HHTEpHET-pecypcoB

Ocnognere ucmounuxu:

Mopnkosua A.I'.,, CemenoB I1.B. Maremaruka: anrebpa u Hagana MaTeMaTHYECKOTO aHAJIU3A.
10-11 xmaccrl. YaeOnuk s o01eo0pa3oBaTenbHbIX yapekaenuit (6a308bii ypoBeHS), 9acTs 1,
- M.: Muemo3zuna, 2019 r.

Mopnxosuu A.I'., Cemenor I1.B. Matemaruka: anrebpa u Hauyaja MaTeMaTHIECKOTO aHANA3A.
10-11 xmaccsl. YuebHuK 1115 00meo0pa30BaTelIbHEIX yupesk/(eHui (6a30BEIi YPOBEHS), HaCTh 2,
- M.: Muaemosuna, 2019 r.

INeKMpPOHHbLIe YueOHUKYU U HumepHem-pecypcol.

DnekTpoHHO-O0ubNIHoOTEUHAas cucTeMa www.ipr.booksshop

denepanbHbLi HeHTp HHPOPMALKOHHO-00pa30BaTEIbHEIX pecypcoB www.fcior.edu.ru
Enunas komnekuus nudpoBrx 06pa3oBaTenbHBIX pecypcoB www.school-collection.edu.ru
Marematrka: yaeonoe nocooue / H. B. KapGauunckas, E. C. JleGenenra, E. E. Xaputonosa, M.
M. UYepnemnos; mox pemakunmedt M. M. Yepremor. — M.: Poccumiickuli rocynapCTBCHHBIA
yHEBEpcHTET mnpasocynus, 2015. — 342 c¢. — ISBN 978-5-93916-481-8. — Texcr:
SNMEKTPOHHBI // DiekrponHo-oubnmotedynas cuctema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/49604 html — Pexum poctyna: s aBTopusup. [lone3osarenei
Kouerkosa, . A. Maremaruka. ITpaktukym: yueGuoe mocobme / M. A. Kouerkosa, XK. W
Tumomko, C. JI. Cenesenb. — Mumck: PecryOnukanckuil HHCTHTYT TPOdECCHOHATBHOTO
o6pazosanus (PUTIO), 2018. — 505 ¢. — ISBN 978-985-503-773-7. — Texct: 2MeKTPOHHBI //
DNeKTpOHHO-0Ub THOTEYHAS cucreMa IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/84874.html — Pexum nocryna: aus apTopusup. [lons3osarenci
J1.O. Jlenumera, I1.M. Kamaes, H.B. Kaproxuna. Tematuueckue tectol. 10—11 xmaceslL — M.:
Baxo, 2017. o 64 C. - ISBN 978-5-408-02940-2. https://static.my-
shop.ru/product/pdf/242/2416897.pdf

Aranacsan JI.C., Byrysos B.®., Kagomues C.B. u ap. «'eomerpus 10-11 xmace». YueOHuK ISt
o6meobpaszoBaTelbHBIX yUpexkaeHnit.- Mocksa, [Tpocsemenne, 2015 1. hitps:/ vpr-klass. com/
uchebniki/ matematika/ atanasyan_10-11kl. html

Besg marematrika B oqaoM Mecte hitps://www.allmath.ru

Mup matemarudeckux ypagHernii hiip://egwirld.ipmnet.ru

['eomerpuueckuit mopran htip://www.neive.by.ru

I'paduxu ¢pynkiwmii http://graphfunk.narod.ru

JlujaKTHYeCKIE MaTepHANB 10 HH(OPMATUKE B MaTeMaTHke. hitp://comp-science.narod.ru
3aHEMATETbHAS MATeMaTUka — IIKOIGHAKAM (ONHMITHAIbEL, UIPEl, KOHKYPCHL 10 MaTEMAaTHKE)
http://www.maht-on-line.com

Maremarrka on-line cipasouras uadopMans B OMOIIE CTYACHTY http://www.manhtm.hl.ru
Marematika B TIOMOMIb INKONLHUKY U CTYAEHTY (TeCThl II0 Martemaruke online)
http://www.mathtest.ru

8. IEPCIEKTUBHO-TEMATHYECKOE ILTAHUPOBAHHUE IO TUCIUILIAHE

Ne
ypoka

3ananus I CaMOCTOATEIbLHOH
Tema ypoka (BHEAyTHTOPHOI) paboThI
CTY/ICHTOB

IMpumeua
HHe

2 3 4

1 cemectp

BBEJIEHHE (2 u)

1-2 Brenenue B nucuummimny

[TonyunTs yueOHHKH
[TpUTOTOBUTH TETPAAU
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AJITEBPA H TPUTOHOMHETPHA (110 u)

Cmenenu u kopuu, Cmenennsie dyynxyuu (18 u)

[lonaTre KOpHS N-0H CTENEHN U3

Y. 1 ¢.233-237, 243-249,

3-4 neicTBuTenbHOro yrcia. CBoMCTRa
KOpHSA N-0H CTCITeHH (bopuyxs! B GroKHOT
5.6 [MpaxTuaeckoe saustne: Kopens n-oit Y. 2 Ne 33.5-33.9(6),
CTETIEHH U3 JICHCTBUTEIBHOTO YHCITIA 33.11-33.12 (6)
IIpaxTrueckoe 3ausarue: Cpoliciea
7-8 KOpHS N-0H CTENCHU U3 Y. 2 No 35.1-35.18 (6)
JENCTBUATEILHOTO YHCIIa
[IpakTrueckoe 3ansTHe:

9-10 IIpeobpazoranue BEIpAKEHIH, Y. 2 Ne 36.1-36.9 (6)
COJIEPKAIINAX PaHKaIIb]

11-12 O0001enne IOHITHS O ITOKa3aTee Y. 1 c. 254-259, popmynel B
CTENECHU HIOKHOT
IIpakTryeckoe 3aHsATHE:

13-14 | IIpeoGpa3oBanue BRIPAKCHIIA, Y. 2 Ne 37.20-37.24 (1)
COJIEpKAIUX KOPHU U CTEICHH
Crenensas QyHKIMS IPH PA3IAIHBIX 4. 1 c. 259-263, 3anonHsieM

15-16 | moxasaTensaxX CTENeHH, CBOMCTBA H TabIHITy CBOKCTB U TpaduKOB
rpaduxy 3JIEeMEHTapHBIX QyHKIMHA

17-18 HpaKqueCKoe 3aHATHE: Crenenusbie 4.2 Ne38.12-38.13(s)
(PYHKIMH, UX CBOHCTBA B TpaduKky

19-20 | Konmponsuan padoma Ne 1 Her

Ilokazamensvnan yuxyus. Horazamenvisie ypasHenua u nepasencmea (14 1)
Y. 1 ¢. 269-276, zanionasgem
TaOIHITY CBONCTB M Tpad)uKoB
2122 IToxasaTenbHas QyHKIUS, €€ CBOHCTBA 57IEMEHTAPHBIX (QYHKIMH,
U Tpaduk IIpesentarnus «llokazarebHEIE
(YHKIMH KaK MOJEIH PealbHbIX
CUTYALTUN»
- Epafc‘mqecxue 3aHSATHE! } 4.2 Ne39.37-39.38 (6)
- okasarenbHas QyHKNMsL, ee CBOHCTRA
39.16 (6)
¥ rpadux

2526 [Toxa3aTempHBIEC YPABHEHUS W METO/IBI 9.1 c.281-284
UX PCIICHHS
IIpakTryeckoe 3ansrue: Pemenue Y. 2 Ne40.1-40.5 (B), 40.13 (6).

27-28 i
IIOKa3aTeIbHEIX YPaBHEHUH 40.15 (1)

29-30 [ToxazaTempHBIC HEPABEHCTBA ¥ METO B 1 1 ¢ 284-286
WX pPeIeHus
[TpakTudeckoe 3ansrue: Permenne Y. 2 Ne40.40-40.43 (8), 40.49 (6),

31-32
IOKAa3aTEIbHBIX HEPARCHCTR 40.51 (r)

33-34 | Konmponsnaa paboma Ne 2 Her

Jozapupmuueckan Qyrxyus. Jozapupmunecxkue ypasuenus u nepasencmea (18 1)

35-36

IonsTue norapugdma. CeoiicTBa
TorapumMoB

4.1 c. 286-289, 295-301, 311-313,
dbopmynsl B 6I10KHOT
IIpesenTanuun
«V13 mcTOpHM BOZHUKHOBEHUS
norapudMoB»
«3amedaTebHOE YUCIIO &%
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e T—— 4. 1 c. 290-294, zanonagem

37-38 eaolictea 1 rpadie TaOITHUITY CBOMCTB U I‘pa(IJHECOB
SNEMEHTAPHBIX QYHKIHUH

3940 IIpaxtuueckoe 3ansTue: Boraucienue U.2 Ned13-41.9 (5 1)
JoraputmMos,

[IpakTugeckoe 3me: U2 Ned3.1-43.8 (5, 1),

41-42 | IlpeobpazoBanms norapuMUIECKUX

- 43.25 (B, 1)
BBIPAKCHUA

43-44 Jlorapudmudeckne ypaBHEHUA U q 1 e 302306
METOBI MX PEIICHUA
IIpaxTuueckoe 3angtue: Pemenne Y.2 No41.10-41.13, 44.1 (B, 1),

45-46 &

TOTapu(MUICCKUX YPaBHEHUH 44 8 (B)

47-48 JlorapumMudeckne HEPABSHCTBA U 9 1 c.306-310
METOIBI UX PEIICHUS

49-50 [IpakTraeckoe 3ansTHe: Pemmenne U.2 Nedl.18-41.19 (s, 1),
JIOrapu(MUISCKHX HEPABCHCTB

51-52 | Koumponvnasa paboma No 3 Her

Tpuzonomempuueckue Qynxyuu (22 4)
Hucnosas OKpPYKHOCTE. Y. 1c. 26-47

53-54 ) A
TpUroHoMeTpuyecKas OKPyKHOCTb. Cnenath 2 Makera c. 34
[TonsiTUe CHHYyCA, KOCUHYCA, TAHTEHCA U ki

55-56 ) yea, Hyea, @opmynsl, TabmuE 3, 4 B
KOTaHTeHca

OIIOKHOT, YUUM

57.58 [pakTayecKoe 3aHstue: U.2 Ne5.1-5.10 (s, 1)
TpuroHoMeTpudecKast OKPY/KHOCTb

59-60 [TpakTHueckoe 3aHATHE: CPIH.YC, 4.2 Ne6.66.10 (a, 6), 6.21
KOCHHYC, TAHT'€HC ¥ KOTAHI€HC

Y. 1 c¢. 61-67, hopMyisl B OIOKHOT
T _ N _ [TpesenTanuu

61-62 pfrgﬂgbiezpungkiz CEYHKH::TOIB «W3 meropuu pasBATHA

R R LY TPUTOHOMETPHM
«3ameuaTtenpHoe yucio 1IH»
ITpakTrdeckoe 3aHsThe:

63-64 Tpuronomerpuaeckue QyHKIHH 4.2 Ne 7.1-7.5(6),
YHCIIOBOTO M YTIIOBOTO apryMEHTOR. 7.7-7.10 (B), 8.2-8.2 (B)
WTtorosas kKoHTponpHAad 3a 1 cemecTp.

2 ceMecTp

65-66 | DopMyIBEI IPUBEICHUS Y. 1 ¢c. 67-69, nmpaBuno Hau3yCTh

67-68 ITpaxTrueckoe 3anarue: [Ipumenenue 4.2 Ne9.8-9.10 (6)
bopMy npuBeIeHUS

4.1 ¢. 69-93, o1B. Ha Bompocsk! ¢.89
69-70 I'paduxu u croiicTra (YCTHO)
TPUTOHOMETPHUICCKIX (DYHKITHH IIpesenTanus
« TpATOHOMETPHS BOKPYT HAC»
7 [TpaxTuueckoe 3aﬂﬂrg§: HochpoeHae 9.2 Ne 103 (8), 11.4 (6), 12.2,
- Fpa(inKCLB TPUTOHOMETPHHYECKUX 13.11 (8), 14.1 (8), 14.4 (6)
dyHKIMH
73-74 | Konmpoavnan paboma Ne 4 Her
Tpuzonomempuyeckue ypasnenus (14 4)

7576 OO6patHbIe TPHTOHOMETPHYCCKHE 91 97-115

hyHKITHM
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IIpakTudeckoe 3aHsITHE:

77-78 | Berucnenne 3HaUeHU 06pATHBIX WumuBuayatbHbe KApTOIKH
TPUTOHOMETpUYeCcKUX QyHKITMH
IIpocTeiimue TPUTOHOMETPHUIECKIE
79-80 o — B 6noxsOT Qopmynsl, yuum
gy | s e 42155157 0.1
P o Ip P 16.8-16.10 (8, ), 17.8-17.10 (8, 1)
ypaBHEHWH
I il e : 4.1c. 116-126
TPUTOHOMETPHUECKHX YPaBHEHUH
85-86 [IpakTrHaeckoe 3aasTue: Pemenune 4.2 No 18.3-18.2 (1), 18.8(®, 1),
TPUTOHOMETPUYECKUX YPaBHEHU 18.11 (1)
87-88 | Konmponsnaa pavoma No 5 Her
IHpeobpazosanue mpuzonomempuyeckux evipaxcenuii (12 v)
89.90 Tpuronomerprueckre GyHKIIHA CYMMEI 91 e 128-136
U Pa3sHOCTH apPryMEHTORB
91-92 ;I;OPMYJIBI z[Bomi?ro apryMeHra. U1 e 137-144
OPMYJIBI TOHWKEHHUS CTETICHH.
93-94 Hffo?oa;gazzeci}yiz KIuil B Tl B S 22
) ® REE SEE @opmynst ¢. 153-154 B GrnokHOT
[IPOU3BEICHUS U HA0OO0POT.
DI SR 9.2 19.1 (6), 19.4-19.6 (6), 20.6,
95-96 | IIpeoOpasoBaHue TPUTOHOMETPHIESCKIX &
i 21.1-21.3 (B, 1)
BBIPAKCHUH
97-98 gngngggzgﬁﬂﬁgﬂomr WYECKHX 9221.11-21.12.(6), 2.1 222 (s,
i P HEAEC r), 22.21 (8, 1), 23.1 (8, T)
BEIP&KCHUN
99-100 | Konmponsnaa paboma Ne 6 Her
Ypasuenus u nepacencmea. Cucmemslt ypasnenuti u Hepasercme (12 )
PaBHOCUIIBHOCTE YpaBHEHUH 1 e -0
101-102 | CP00 P .2 Ne 55.1-55.6 (6), 56.10(6),
P ' 56.15 (6), 56.21 (6)
10314 | TDSRUSIRES SerRrRe; NS 4.2 Ne 56.2-56.11 (6)
METO/IbI PELICHUS YPABHEHWHI
105-106 [TpakTHueckoe 3ansSTHE: OG]]VIHe Y2 Ne 56.12-56.21 (6)
METOJIBI PEIICHUS YPaBHCHUHN
107-108 | nepasencrs o oot nemsmecrnot 120576 (6), ST18(6) |
p . ¢ 57.20 (6), 57.23(r), 57.26 (6)
CHCTEM HEPABEHCTB
109,110 ITpakTudaeckoe 3aasTre: Pemenue 4.2 Ne 57.28 (6), 57.30 ()
) VPPATMOHATIBHBIX HEPABCHCTE H Y.1 oTB. Ha BOmpock ¢.423
HEPaBEHCTB C MOAyIIeM
{11-112 [TpaxTrueckoe 3anstue: Pemenue Y.2 Ne 59.2 (6), 59.4 (B), 59.6 (6)
) CHCTEM ypaBHEHHi 59.9 (6), 59.16 (6), 59.26 _
SJIEMEHTHI KOMEUHATOPHKH, TEOPHH BEPOATHOCTEH
U MATEMATHYECKOH CTATHCTHKH (10 u)
Snemenntvl kombunamopuxu (2 1)
113-114 [lepecranoBku, coueTanus U 4.1 c.366-377,

PpasMEIcHU.

4.2 No52.14, 53.1 (8, 1)

Snemenmol meopuu eepoamuocmeli (6 4)
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115-116

Cirygaiinrie cOOBITHS M WX BEPOATHOCTH

4.1 c. 359-365, 378-389

IIpakTudeckoe 3ausue: [Ipocteiimmme

117-118 4.2 Ne51.2, 51.7,51.12
BEPOATHOCTHEIE 3ada49H
119-120 ITpaktuueckoe 3ansTre: CiydaidHbre Y.2 Ne 54.2, 54.5, 54.9,
COOBITUS ¥ UX BEPOSITHOCTH 54.21 (mo xenaHuio)
InemerHmvl MameMamu4eckoll cmamucmuku(2 4)
121-122 | Craructudeckas 00paboTKa JaHHBIX Hbg. 515
4.2 Ne50.2
HAYAJIA MATEMATHYECKOI'O AHAJTH3A (32 u)
Hpouzeoornas (20u)
YucnoBkle MOCIe0BATETFHOCTH.
123-124 | Tlpenen umcnoroit Y.1c.156-163, 167-175
TOCIEJOBATETFHOCTY B QYHKITUH.
[IpakTuueckoe 3austue: BeraucieHue Y.2c.24.2 (B, 1), 24.27(B, 1),
125-126 | mpenenoB YHCIOBBIX 25.1-25.2 (r), 26.16 (puc.27-30),
IIOC/ICOBATEIbHOCTENH B (hYHKITMHA 26.17 (1)
Omnpejenenue NPOU3BOTHOM.
127-128 TGOMCTPH‘IGEKKﬁ " QU3HICCKI CMBICIT U1 c. 175-186, 198-202
IPOU3BOTHON. Y paBHEHHE KacaTeIbHOM
K rpabuky dhyHKIun
IIpasuna u Gopmymns 4.1 187-197, Tabmuuy
129-130
JubbepeHIupOBaHUI TIPOM3BOAHEIX B OJIOKHOT, YUUM
131-132 IIpaxTuueckoe 3ansTue: Beraucienue U2 Ne 28.10-28.20 (5. 1)
IIPOH3BOIHBIX
[IpaxkTrdeckoe 3aHATHE:
133-134 ['eoMeTpudecknii ¥ GU3MUSCKUN CMBICT .2 Ne 27.3,27.8 (B, 1),
IPOH3BOIHON. YpaBHEHME KACATETbHOM 29.5 (8,1),29.12 (1)
K rpaduxy GyHKIHA.
ITpuMeHeHMe TPOU3BOAHON 115
uccenoBanust GyHKIHN Ha
135-136 | MOHOTOHHOCTE H 3KCTPEMYMBI, [ 4.1 ¢. 204-207, 220-228,
OTBICKAHUS HAHOOBIINX H 230-232 (auTaTh)
HAaWUMEHBIIHX 3HAYCHUH BEJTHIAH
[IpakTrueckoe 3austue: [Ipumenenne
HNPOU3ROTHOH JUIA MCCIEIOBAHMSA Y.2 Ne 30.3, 30.14 (B, 1)
137-138 -
byHKIME HA MOHOTOHHOCTD H 30.38 (B, 1)
9KCTPEMYMBL
IIpakTuyeckoe 3anstue: [Ipumenenne
146140 || AESPONILE 0 DINERAR ; Y. 2 Ne32.1-32.6 ()
HauOOIBINUX ¥ HAUMEHBIIUX 3HAYCHHH
BEITWINH
141-142 | Konmponsrnas padboma Ne 7 Her
Ilepsoodpaznaa u unmezpan {12 u)
[lonsaTue u mpaBuia OTHICKAHAS 4. 1c. 323-329
143-144 | neproobpaznoii. [lonarue Tabmuiy reppooOpasHeIX B
HEOIIPEIeJICHHOr0 HHTErpajia BIOKHOT, YUUM
145.14¢ | [IpEKTHTSCKOS SaaTRe: Haxomeine | 5 3 48 348 8 (s, 1), 48.12 (5)
nepBO0OPA3HBIX ,
147-148 | OnpeneneHHblii HHTETPal U €ro 4.1 ¢. 330-339

croiictra. @opmyna HeroToHa-

c. 340-341 (uurats)
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Jle#tbuuma. [Tpunoxenus
OIIPENETCHHOTO HHTETpaIa

[IpakTuyeckoe 3angTre: Beraucnenne

[IpesenTanuu:
«W3 uctopun co3aHus

147-148 UHTETPAIILHOTO HCUHCTICHIS)
OIIPEACTICHHBIX HHTEIPAIOB
«lIpumeHeHre HHTErPaIoB B
Pa3MYHBIX 001aCTIX SHAHUMY
149-150 [Tpakrrueckoe 3austue: [punoxenus 4.2 Ne 49.1-49.7 (v)
OIIPEJIETICHHOI'0 HHTErpajia 49.11-49.14 (B)
151-152 | Konmponawvnan pasoma Ne 8 Her
CTEPEOMETPHA (60 u)
Hapannenvrocms u nepreHOUKYNAPHOCHS RPAMbBIX U RiocKkociel (16 1)
AKCHOMBI CTEPEOMETPHH | CIIEICTBHUS s Tenwerpnnc 10-11 somse
153-154 | u3 nux. IlapannenbHOCTh IPIMBIX, c.3-7.9-13
IPSIMO M IUTOCKOCTH "
B3auMHOE pacTionokeHue IPSIMBIX B
155-156 | npocTpaHcTBe, YTOI MEXKTY TPAMBIMHA. c. 15-18
ITapammersHOCTE TIITOCKOCTEH.
157-158 | Terpasap u napannenennnes c.20-21, 24-29
[leprieHIUKYIAPHOCTE TPIMOU H
159-160 | TOCKOCTH. IeprieraKyIsp 1 ) ¢.34-38, 40-43
HaknorHad. TTII. Yrom mexmy npamoi
M IUIOCKOCTBIO
JIByTpaHHbIH yTOIIL.
161-162 | IlepreHaMKyISIPHOCTD ILIOCKOCTEH. C. 47-51
[TpsIMOYTONTBEHBIN TTApaIIICICITHIIC]]
[TpaxTraeckoe 3ansTre: Pemenne
163-164 | 33741 110 TEME «ITapaniensHOCTh H Ne 7,8, 18, 2641, 44, 63 (6), 72
HNEPIEHANKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEN )
[IpakTuueckoe 3ansTue: Pemenne
165-166 | 3amaud mmo Teme « Terpasap u Ne 79,117, 121, 145, 174, 194
napajuIeIenHIe
167-168 | Konmponvnas paboma No 9 Her
Mnuozozpannuxu (12 u)
169-170 | Ilomatue MmHOTOTpaHHUKA. [ [pr3ma. c. 60-67
171-172 [IpakTuyeckoe 3aHﬂTHB:IPeILI(:‘HHC Ne 220,223, 229 (8, 1), 231
3anau o teme «lIpuzmay
173-174 | Iupamuia C.69-71
175-176 [TpaxTraeckoe 3ansTue: Pemenne Ne 241, 246, 255, 263
3amay no Teme «llupammiar
Crpenats Mozeny 5 MpaBHIILHEIX
MHOTOTPaHHUKOB
177-178 | IIpaBriibHbIE MHOTOIDAHHUKHA IIpesenTanuu:
«CHMMETPHS BOKPYT HAC»
«ITpaBuIIbHEIE MHOTOTPAaHHUKK))
179-180 | Koumpoavras paboma Ne 10 | Her
Bexmopui 6 npocmpancmee. Memod koopournam e npocmparicmee (10 4)
181-182 [TonsiTre BEKTOpA B MIPOCTPAHCTBE. C. 84-89, 92-95

JlelcTBuS HAlT BEKTOPAMH.
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Kommranaphbie BEKTOPEI

ITpakTuaeckoe 3ausTue: Pemenne
183-184 | 3amau o Teme «/JlelicTBus HA Ne 330, 335, 344, 359, 364
BEKTOPaAMMA

[IpsiMoyronbHAS CHCTEMA KOOPIUHAT B
npocrpatcTBe. KoopauHaTs! TOUKY U

185-186 ¥ C.102-107
BekTopa. [Ipocreitmue 3anaqu B
KOOPJIMHATAX
IIpaxTrueckoe 3ansartue: Permenne

187-188 | 3amau mmo Teme «IIpocTeiimmuie 3agaun B Ne 402, 409, 411, 413
KOOPAUHATAXY

189-190 | Konmponwsnan paboma Ne 11 Her

Tena spaujenus (14 4)

C. 130-133, ¢.135-138
191-192 | [lunuaap, koHyC Cnenars Mojienu
[UIAHPA, KOHyCca

[IpakTryeckoe 3auaTue: Pemenne

193-194
3a1a4 1o teme «{umunap u koHyc»

Ne 523, 527 (6), 531, 540

195-196 [IpakTryecKoe 3aHsTHE: Pemel-mfe 549, 555, 562, 572
3anad no Teme «[mnuHaIp u KOoHyc»

197-198 | Cdepa u nrap C. 140-144

npaKTI/IT-IeCKOS saHATHE: Peinenue

199-200 _ Ne 575,577, 579 (B, 1)
3amay o Teme «Cdepa u mapy

201-202 [TpaxTuueckoe 3ansTue: Pemenue 587, 593 (8, )
3anad no teme «Cdepa i map»

203-204 [TpaxTrueckoe 3ansaTue: «Permerre Ve BB Y2 EHES KADTOUKH

3a1a4 Ha KOM6HHE[IIHH TEI»

205-206 | Konmponvnas paboma No 12 Her

Obvempt men (8 4)

C.157-161, 162-170, 174-177

207-208 | O6bemel Ten @opmyisl 00BEMOB H ILIOLIANEN
[TOBEPXHOCTEH B OIOKHOT, YIAM
T . e — Ne 648 (8, T), 653, 663, 666 (B)
3a/1a9 Ha BEUHCICHUE 00HEMOB Tel
211212 [TpakTuueckoe 3ansaTHe: Pemenue 679, 685, 701, 705, 710 (), 713
33129 HA BEUHCIEHWE 00BEMOB Tel
213-214 | Koumponvnasa paboma Ne 13 Her

9. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI JUCIHUITIAHbBI

KoHTponeE ® OUEHKA pe3yIbTaTOB OCBOGHHWS  JUCHHMIUIMHBI  OCYINSCTBIACTCH
IperrojlapaTelieM B IIpOLecce MPOBEICHUS TPAKTHYECKUX 3aHSITHH, YCTHBIX W NHCbMEHHBIX
ONPOCOB, MATEMATHYCGCKUX [UKTAATOB, TECTHPOBAHMS, CAMOCTOSTE/BHBEIX M KOHTPOIBHBIX
paboT, a TaKKe BRIITOTHEHUS 00y4aloIUMUACST WHIUBH/YAIBHBIX 3aTaHu.

[TpOMEKYTOYHEIM KOHTPOJTEM OCBOCHMS O00y4aloMEMUCA MAUCLHATUTMHBL  ARJACTCH
IK3aMEH.
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PesyabTars o6yuenns
(ocBOEHHBIE YMEHHSI, YCBOECHHBIE
3HAHMS)

@opmBbI H MeTOABI KOHTPOJISE H OLIEHKH
pe3yabTaToB 00ydeHHs:

VYmvenns:

IIpUMEHATE METOJBI  JOKa3aTelIbCTBa U
aJITrOPHUTMEI PEIICHNA, IIPOBOOKUTE
JOK4a3aTellbHBIC  pacCyXIOEHHsS B Xole
peIIeHuA 3a1a4

JkcneprHas OIlcHKA BEINIOJIHCHUS
CaMOCTOSITENIbHOH W JoMaimHed  paboTshl,
OTIEHKA B TTpOIECce BBITONTHEH U

mpakTHYecKuX  paboT, TECTOB  YCTHEIX
OIIPOCOB, KOHTPOJBHBIX padoT.

IIPUMEHSTh CTAHIAPTHBIE IPHEMBI PEIIECHUS
pauuoOHAaNbHBIX u UPPAUOHAIIBHEX,
NOKa3aTeNbHbIX, CTENEHHBIX,
TPUTOHOMETPHUECKUX ypaBHEHUH u

HEPAaBEHCTB, WX CHCTEM; MCIONb30BATEH
TOTOBBIC KOMIIBIOTEPHBIE TPOIPAMMEL, B TOM
qucie I TOWCKa IIyId pellieHds |
WUIOCTPAaLMU  PEMIeHHS YpaBHEHUH U
HEPABEHCTB

JKcnepTHas OlleHKA BEIIIOTHEHUS
CAMOCTOSITENIEHOM W JIoMamtHed  padoTsl,
OIlEHKA B rporecce BEITTOTHEHUS

OPaKTHHCCKHUX paﬁor, TCCTOB, YCTHEBIX
OIIPOCOB, KOHTPOIBHBIX pa60T.

pacmo3HaBaTh HA YePTEKAX, MOJCIISIX U B
peanbHOM MUDPE IeoMeTprudeckyie HUrypsl;
IIPAMEHSTH W3y9eHHEIE CBOMCTBA
reoMeTpruecKux QUryp u GopMmys s
PEIIEHHS TEOMETPHUICCKUX 3a1a9 U 33189 C
NPAKTUYECKUM COACPIKaHHEM

DKcIepTHas OIICHKa BBIIOJTHEHUS
CaMOCTOATENEHON U JomantHeldl paboThl, B TOM
quclie TIpe3eHTaliii, BBIIOIHEHHS MOJEIeH
TEOMETPHUECKUX TeJl, OIEHKAa B IIPOIECCe
BBITIOJTHEH U MPaKTHICCKHAX pabor,
MaTEeMaTHYECKUX JHKTAHTOB, TECTOB, YCTHBIX
OITPOCOB, KOHTPOIBHBIX paboT.

HAXOJUTh U OI[CHUBATH BEPOSTHOCTH

HACTYIJIEHUS COOBITUI B IPOCTEHITIX
TPAKTHYSCKUX CHTYAIHSIX U OCHOBHBIC
XapaKTEPUCTHKHU CIIyJaiHBIX BEITMIUH

DKcrepTHas OLIEHKA BBITIOTHEHHAS
CAMOCTOSTENILHOM W  JomariHed  paboThl,
OLIEHKA B poIEcce BBITOTHEHUS

NpakTHYecKHX  paboT, TECTOB,  YCTHBIX
OIIPOCOB, KOHTPOJIBHEIX padoT.

HCIIOIB30BATE TOTOREIE KOMIIFBFOTEPHEIE
IIpoTrpaMMBl IIPpH pEMNICHKWH 3a1a4

DKCTepTHAs OLEeHKa BEITOTHEHS
CaMOCTOSTENBHOM 1 JomalnHei paboTsl,
TIPE3CHTALHH.

3Hanuq:

METOJOB  JOKasdTC/IbCTBE H  all'OPUTMOB
PEIOCHUA

OKcmepTHas OIICHKA BEBITTOTHEHUSI
CaMOCTOSTENRHON ®  jgomMarmHedl  paboTel,
OIIeHKa B mporecce BBIMOTHEHUS

MpaKTHYECKUX  paboT, TECTOB,  YCTHBIX
OIIPOCOR, KOHTPOTBEHEIX padoT.

0 MaTeMaTUKE KaK YacTh  MUPORBOH
KYOBTYPEl B O MECT€ MaTeMaTUKu B
COBpPEMEHHON IMBHIM3aLMu, O crocobax
ONUCAHUS Ha MaTEeMaTHYeCKOM  SI3BIKE
SABJICHUI PEIbHOIO MHIpa

OKcnepTHas OIICHKA BBITOTHEHUS
CaAMOCTOSATEIILHOM ¥ JoMarmHed  paboTsl,
olieHKa B mpoIecce BBIMOTHEHHS

IIPaKTUYECKHUX padoT.

0O MarcMaTHYCCKHMX  IIOHATHAX KaKk O
BaXKHCHIMMX MaTEeMaTHIECKHX  MOJIEIIX,
IIO3BOJIAIOITNTKMX  OIIHCEHIBATH W  H3Y4Y4ATb
PasHEIE ITPOLIECCHI u SIBIICHHS 0
BO3SMOIKHOCTH AKCHOMAaTH4YECKOTO
MOCTPOCHWA MaTCMaTHYCCKHX TCOpHﬁ

OkcneprHas OlieHKa BBIITOJIHEHHS
CaMOCTOSTE/IGHOM ©  JIOMAITHEH paOOTHI,
OIEHKa B nporecce BEITIO/THEHUS

MPaKTHYECKAX PadoT.
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CTaHapTHEIE MIPUEMBI peLeHus
paltiOHAIEHBIX a1 HppanudOHAILHEIX,
MOKA3aTENbHBIX, CTCIEHHEBIX,
TPATOHOMETPHYECKHUX YpaBHEHWH 1%}

HEPABCHCTB, HX CHCTEM

OKCIepTHAS OLEHKA BENIOTHEHHS
CaMOCTOSTENBHON U IOMalHe#d paboThl,
VHIABU/TYAIBHBIX 3aJJaHU#, TECTOB,
MATEMaTHUYECKUX JTUKTAHTOB, KOHTPOIBHEIX
padot. Oneska B Mponecce BEIIOIHEHUS
IPaKTUYECKUX paboT, YCTHBIX OIIPOCOB.

00 OCHOBHBIX MOHATHIX, HIEIX H METO/1aX
MaTEMaTHYECKOTO aHAIIn3a

DKCIepTHAs OLIEHKA BBIIOTHEHUS
CaMOCTOSITENFHON W ToMalmHeld paboThl,
OIIEHKA B IIPOIIECCE BRIMOTHEHUS
TIPAaKTUYECcKHX padorT.

OCHOBHBIE  IOHATHL O  IUIOCKHX WU
IIPOCTPAHCTBEHHBIX FEOMETPHYECKIX
tburypax, uX OCHOBHEIC CBOACTBA

DKcnepTHas OICHKA BBIIOTHEHUS
CaMOCTOSITENLHOM U ToMaInHeH paboTEL, B TOM
qycjie INPE3CHTALUUM, BBITOIHEHUA MOJENeH
FEOMETPUYECKHUX TeJl, OIEHKa B IIPOIECCe
BEIIOIHEHHSA MMPaKTHYCCKUX pabor,
MaTeMaTHYeCcKuX JTUKTAHTOB, TECTOB, YCTHBIX
OIIPOCOB, KOHTPOIBHBIX padoT.

0 Ipomeccax M SBICHMSX, HMMEIOMINUX
BEPOSITHOCTHEIH xapaxTep, 0
CTATUCTUYECKHX  3aKOHOMEPHOCTIX B

peallbHOM MHpe, 00 OCHOBHBIX HOHSATHAX
SIIEMEHTapHON TEOPUH BEPOSTHOCTEH

DKcmepTHAas OIleHKa BBIMTOTHEHUS
CaMOCTOSITENBHOM ®  jJoMaimnHed  paboTsl,
TECTOB, MATEMAaTHYECKUX TUKTaHTOB. OreHka
B TPOHECCE BHIIONHEHWS IIPaKTHUSCKUX
paboT, YCTHBIX OMPOCOB.

@opMbI H METOJBI

KOHTpOJIH H OHEHKH Ppe3ViibTaToB oﬁyqennﬂ,

HANPABJIeHHbIX HA cOPMHPOBAHHOCTH 00IMUX KOMIIETEHHIA,

PesyasTaThl @opMbI H METO/Ib!
OcHoBHBIE TOKA3ATEIH OLEHKHA
(ocBoenHbIe oOmue KOHTPOJIS U CLEHKH
pe3yiasTaTra

KOMIIeTeHLHN) pe3yabTaToB 00yYeHHUSs
OK 01 — Beibupars CrocobHOCTE: MOHHTOPUHT yMEHUH TpH
C110COOBI permenns - TIOHAMATH IIEJIb, ITOCTABIEHHYIO CaMOCTOSITEIIFHON OLIEHKE
3a/1a4q TIpenoaBaTeseM U CaMOCTOATEILHO coOCTBEHHOU
npodeccHonambHOR OIIPEIEIIATh 33044y [l peaiu3aliy JeSTENbHOCTH
NeSTEIBHOCTH, enwu;
[IPUMEHHUTEIBHO K - BBIOMPATH TUITOBBIE METOIBI
pPa3TUYHBIM peIneHuns 3a1ad;
KOHTEKCTam - OTIEHUBATH CBOIO JeSTEIbHOCTE.

OK 02 — OcymectBiars | CiocoOHOCTE:

MOUCK, aHAJIA3 |

= CaMOCTOATCIBEHO HAXOIHUTh

O1eHKa caMOCTOATEILHOR
pabOThl, BEITIOTHCHUS

HHTEPIPETALUIO HACTOYHUK HHOOPMAIUK 1O 3aaHHOH | JOMAITHEro 3a1aHusd
uHbopMaLn, npobeMe WM 3a1ade, MOIb3YICh

HeoOXomuMOoM s MOOBIME CPEICTBAMHE.

BBITIOJTHEH U 337184

npodeccuonanpHON

HOEATCIIBHOCTH

OK 03 — [Tnanuposars | CriocobHOCTE:
¥ pEalu30BLIBATH
cobcTREHHOE
IpOo(ecCHOHAIBEHOE H

JIMYHOCTHOE Pa3sBUTHE

- OMIPENCTHTE TPYAHOCTH, C KOTOPBIMU
TIPUXOOHTCA CTAJIKHBATECA IIPH
pemeH| HpOﬁfi CM U 3a14a4,

- KOOPAUHUPOBATE ICATCIIBHOCTE
HJICHOB KOJUJICKTHEA,

MoHUTOPUHT YMEHUHN MIPH
CaMOCTOSITEILHOW OIIEHKE
cobCcTREeHHOH

e TeITEHOCTH.
DKCenepTHOE HaOII0NEHHE
W OTICHKA BHIMOJIHEHHAS
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- 00y9IaThCs CAMOCTOSTENBHO IS
Ipo(hecCHOHATBHOTO POCTA.
I'oTOBHOCTE:

- CAMOCTOSATENbHO IPUHUMATE
pPeLISHUS IIPH PEIIEHUH IPOOIEM U
3a/1a4, B y4eOHBIX U JIETTOBEIX HIPaX.

CaMOCTOSITEITLHON U
JoManrHei padoTsl,
UHTUBUIYAIBHBIX
3a/laHui, B TOM qUCle
IIPE3EHTALUMM U JOKIA/0B,
B IIPOLIECCE BBIIOTHEHUS
OpaKTHYecKux pabort,
YCTHBIX OIIPOCOB.

OK 04 — Paborats B
KOJLIEKTHBE U KOMaHJeE,
s¢dexrurnO
B3auUMOJIEHCTBOBATE C
KOJUIeramu,
PYKOBOJICTBOM,
KIHEHTAMHA

CrocobHOCTE:

- paboTars B mape, TpyIIme,
KOJUIEKTUBE paii JOCTHKSHHUS LEITH;
- BBIIIOTHATE KOHKPETHOE TIOPYUEHUE
B pamMKax o01me#t permaemoit
npoOIeMBl HITH 3a1a4H;

- CIIyHIaTh APYTHX IOl 1
IIPUHUAMATh BO BHUMAHUE TO, YTO OHU
TOBOPSIT, MOHMMATH MX MO3UIHUIO.

HaGmonenune 3a poibio,
ITOBEICHAEM, paboToi
obygaromuxcs B Tape,
TpYTITIe, KOTUIEKTUBE.

OK 05 — OcyriecTBisaTh
YCTHYIO U IIHCEMEHHYIO
KOMMYHHKAITHIO HA
rOCYapCTBEHHOM
S3BIKE C YIeTOM
ocobeHHOCTEH
COIMATBHOTO
KyJIBTYPHOTO
KOHTEKCTA

CriocobHOCTE:

-4E€TKO ¥ TOYHO BEICKA3EIBATH MBICITH
B YCTHOH M MHCBMEHHOR Qopme,
HCIIOTB3YS COOTBETCTBYIOIIYIO
TEPMUHOIIOTUIO, IIPOBOIUTH
paccykaeHusl, T0Ka3aTeIbCTBa B BHIE
CBSI3HOI'O OTBETA, CBA3HO U JIOTHYHO
OTBEYATh Ha IIOCTABICHHBIC BOTIPOCH,
TOYHO ¥ IPAMOTHO HM371araTh CBOU
MEICIIH;

-B3aUMOJIEHCTBOBATH C
00y4aromuMucs, IIPeNoAaBaTeNIMH B
X0j1e 00y4YeHus

Habmiomenue ¥ OIeHKA
YCTHBEIX M IIHCBMEHHBIX
OTBETOR 00Yy4arOIUXCS

OK 08 — Mcnons3oBath
cpelcrBa husndecKon
KYJBTYPHBI JUTS
COXPAHEHHS U
YKPEILIEHUS 37I0POBES B
mpoiecce

- IPUMEHEHUE METOIOB COXPAHECHUS
3IOPOBBS B IIpoIEcce 00ydeHUs

- y4acTHe B CIOPTUBHBIX U
KYJIBTYPHO-MACCORBIX MEPOIIPUSTHIX

Habmonenue, onenka
cojiepkaHust MopToIuo
CTyJIEHTa

npodeccuoHanbHOM

NESITEIbHOCTH 1

TOIePKaHMs

He0OXO0MMOT0 YPOBHS

¢huzngeckoi

MOATOTOBICHHOCTH

OK 09 — Ucnonpzosars | CriocoGHOCTE: DKcrepTHas OLEeHKa
HHpOpMaIHOHHEIE - CAMOCTOSITENEHO paboTaTs Ha BEITIOTTHEHHUS JIOKIAIOB,
TEXHOTOTHUH B KOMITBIOTEPE; Ipe3eHTaluli.
1IpoheccHoHaTbHON - IPUHUMATh, IOHUMATE U nepenasarh | OIeHuBaHUE y4acTHs B
HEeSITENFHOCTH uHOpMaIHIO, HEOOXOUMYIO JIs MUCTAHITHOHHEIX

IpodECCUOHATLHON IEATENBHOCTH;
- IONB30BaThes MHTepHeToM,
JNEKTPOHHON IIOYTOH;

- HCII0/Th30BAaTh OCHOBHBIE
UH(GOPMALHOHHBIC TEXHOJIOTHH B

KOHKYpCax ¥ onuMmIuagax
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chepe croeil mpodeccHonansHoM
IS TEIBHOCTH.

OK 10 — ITone3oratscs
npoECCHOHATEHOM
JIOKYMEHTaIue Ha
roCyJapCTBEHHOM U
HMHOCTPaHHOM SI3EIKE

- Y4acTHe B CTYIEHYECCKUX
OJIUMIIHAJIAX, HAYUHBIX
KOHGEPEHIHIX, TUCTAHIIHOHHBIX
KOHKYpCax

Onenka comepKaHus
HOPT(OINO CTYAEHTa

OK 11 — IInanuporarts
IPeIIPHHAMATEIBCKYIO
NeSTeTbHOCTD B
npodeccuonansHoM

chepe

- HCIIONB30BAHUE «TIEMEHTOB
pealbHOCTHY B paboTax
o0yuaromuxcs (Mpe3eHTaImgX,
JIOKJIa1ax, MPOEKTax u T.IL.).

DKcnepTHOe HADIIOEHNE
¥ OTIEHKA BHITIOTHEHHS
HAHIUBANYaTbHEIX
3aaHul, B TOM JHACTIE
NIPE3EHTALIMI U JOKIIAI0B.
Craya sK3aMeHa.
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