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HosicHUuTeEIbHASA 32N CKA

PaGouas nmporpamma o MateMaTuke: ajirebpa U Hauajga MaTEMaTHYECKOTO aHAJIN3a, TeOMETPHs
st 11 xnacca cocraBiieHa Ha ocHoBe DenepalibHOTO rOCYAapCTBEHHOIO 00pa30BATEILHOIO CTaHIapTa
cpenHero ooOmiero obOpa3oBanus ¢ yderom @DenepanbHOM 00pa30BaTENLHOW MPOrpaMMbl, OCHOBHOM
00pa3zoBaTeNIbHOM IIPOrpamMMbl cpeiHero oomiero oopazosanuss MbOY Ilupsmmreikckas COLL

Jannas paGodas nporpamMma oTpakaeT 0a30BbIil ypOBEHB MOATOTOBKHU IIKOJIBHUKOB IO pa3jesiaMm
nporpaMMbl. OHa KOHKPETU3ZUPYET COJIepKaHUE TEM 00pa30BaTeIbHOTO CTaHIApTa U JAET MPUMEPHOE
pacrnpeziesieHre yueOHBIX YacoB IO pa3zesiaM Kypca.

[Tpu m3ydeHun Kypca MaTeMaTHKH Ha 0a30BOM YpPOBHE MPOJODKAIOTCS U TOJIYYalOT Pa3BUTHE
coJiepKaTeNbHbIe JIMHUU «ANredpay, « DyHKIUN», «YpaBHEHUSI paBEHCTBay, «I'eoMeTpus». « JIeMEeHTHI
KOMOWHATOPUKH, TEOPUU BEPOATHOCTEH, CTAaTUCTHUKH U JIOTMKW», BBoAuTcs JjuHus «Hauama
MaTeMaTHYECKOTO aHAJIA3ay.

B pamkax ykazaHHBIX CONEPKATENbHBIX JIMHUN PEIIAIOTCS CICIYIOIINE 3a0aYM:

— CHCTeMaTH3allus CBEJICHUW O uuciaxX, U3y4eHHE HOBBIX BUJOB YHCIIOBBIX BBIpaXEHUU U (HOpM
COBEPIIICHCTBOBAHUE NMPAKTUYECKUX HABBIKOB W BBIYMCIUTEIBHON KYJIbTYpPbI, PACIIUPEHHUE U
COBEPIIEHCTBOBAHUE ANTreOpanyecKoro ammapara, cOpMHUPOBAHHOTO B OCHOBHOM IIIKOJIE U €ro
MIPUMEHEHUE K PEIICHUIO MATEMATHYECKUX U HEMAaTEMATUYECKHUX 3a]1a4;

— paclIdpeHue U CUCTEMATU3AIMs OOIINUX CBEACHHUM 0 (DYHKIHIX, TOMOTHEHUE KJIacca U3y4aeMbIX
GbyHKIUH, WUTIOCTpalls MHUPOTH MPUMEHEHUsT GYHKIUHN JUIsl OMMCAHMS U U3yYEHUs peabHBIX
3aBHUCHUMOCTEH;
pa3BUTHE NPEACTABICHUN O BEPOSTHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSIX B OKPYKAIOIIEM
MHpE, COBEPIICHCTBOBAHWE WHTEIICKTYAIbHBIX M PEUYEBBIX YMEHHHA MyTeM OOOTaIlCHUS
MaTEMAaTUYECKOTO SI3bIKa U Pa3BUTHUS JIOTUYECKOTO MBIIIUICHHUS.

ean o0yyenusi:

— ®opMupoBaHUE TMPEACTABICHUNA O MaTEeMaTHKE KaK YHHBEPCATBHOM S3bIKE HAYKH, CPEICTBE
MOJICJIMPOBAHUS SIBJICHUN U MPOLIECCOB, 00 UAESIX M METO/IaX MaTeMaTHKH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpAXEHUS, aITOPUTMHUYECKOM
KyJIbTYpBI, KPUTUYHOCTH MBIIUICHUSI HA YPOBHE, HEOOXOAUMOM JJIsi OOYYEHUS B BBICIICH IIKOJIE
110 COOTBETCTBYIOIIEH CIIEMAIIEHOCTH, B Oyaymiei nmpodeccnonaabHON AeITeIbHOCTH;

— OBJIJICHUE MAaTEeMaTHYECKUMHU 3HAHUAMHU M YMEHUSIMU, HEOOXOIUMBIMU B TIOBCETHEBHOMW KM3HHU, a
TaKKe JUI M3YYCHUs HIKOJBbHBIX €CTECTBEHHOHAYUYHBIX IUCLUMIUIMH Ha 0a30BOM YpOBHE, IS
NoTy4eHHs: 00pa3oBaHMs B 001ACTSIX, HE TPEOYIOIIMX YIITyOIeHHOM MaTeMaTHYECKON MTOITOTOBKH;

— BOCIIMTaHUE CPEICTBAMU MAaTEMAaTHKU KYJIbTYpbl JTHYHOCTH (OTHOIICHHE K MaTeMaTHKe Kak K
4acTH OOIIeUeIOBEYECKOM KyJIbTYphl, 3HAKOMCTBO C HCTOpPHEH pa3BUTUS MaTEMaTHUKH,
IBOJIIOIMEH MaTeMaTHYeCKUX HJICH, MOHMMaHUE 3HAYMMOCTH MAaTeMaTHKU JJIs OOIEeCTBEHHOTO
mporpecca).

B yueGHOM miaHe Ha U3ydeHHE Kypca anreOphl M Hayasl MaTeMaTHYECKOro aHaau3a Ha 6a30BOM
ypOBHE OTBOJAUTCS 2,5 "aca B Heento B 11 kmacce Bcero 3a roa oOydeHusl — 85 4acoB; Ha U3yUEHHE
Kypca TeoMeTpuud Ha 0a30BOM ypoBHE oTBoAMTCS 1,5 waca B Hememto B 11 kiacce Bcero 3a roj
oOyuenus — 51 gac.

MNJIAHUPYEMBIE PE3YJIbTATBI
OcBoeHue yueOHoro mpenmera «MaTematuka: anreOpa M Hayala MaTeMaTHYECKOro aHalu3a,
reoMeTpus» JOJHKHO OOEeCHeunBaTh JOCTIKEHHE Ha YpPOBHE CpenHero oOmero oOpa3oBaHus
CJICAYIOLUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHbIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS IHPOrpaMMbl y4eOHOro mnpeaMera «MaremaTukay
XapaKTepU3YIOTCA:



I'pasicoanckoe 6ocnumanue:

c(OPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUN 00YYAIOMIETOC KaK aKTUBHOTO U OTBETCTBEHHOTO
YjileHa POCCUilcKoro oOuiecTBa, MPEACTaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (YHKIMOHHPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBICHHUM, MOpOLENyp TpaxaaHCKOro oOiiectBa (BbIOOPHI, OMPOCHI W Tp.),
YMEHUEM B3alMOJEHCTBOBAaTh C COLMAIbHBIMU MHCTUTYTAaMH B COOTBETCTBUU C MX (DYHKUUSAMHU U
Ha3HAYEHUEM.

Ilampuomuueckoe éocnumanue:

c(OpPMHUPOBAHHOCTBIO POCCHUMCKOM TI'pakKJAaHCKONM MJIEHTUYHOCTH, YBaXKE€HUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHIKEHMSIM POCCUICKHX
MaTEMaTUKOB U POCCUICKON MaTEMaTUYECKON IIKOJIBI, K UCIOJIB30BAHUIO ITUX JTOCTHKEHUU B JPYTHX
HayKaX, TEXHOJOTHUsX, cpepax SIKOHOMUKH.

JIyX06HO-HPABCMEEHHO20 60CNUMAHUA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HapoAa; cpOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHMS, STUYECKOrO MOBEJEHUS, CBI3aHHOIO C NMPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKH U
JEeSTEIIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/1a B MOCTPOEHUE YCTOMUYMUBOrO OyayIIETo.

dcmemuueckoe socnumanue:

ACTETMYECKUM OTHOIICHHEM K MHpPY, BKIIIOUYas 3CTETUKY MaT€MaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lad, peIICHUN, pPACCYKICHHH; BOCIPHUMMYUBOCTBIO K MaTeMaTHYECKUM acleKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA.

QDu3uueckoe eocnumanue:

c(OpMUPOBAHHOCTHIO YMEHUSI NPUMEHATh MAaTeMaTUYECKUE 3HAHUS B MHTEpecax 3/J0pOBOrO U
6e3omacHoro o0pasza *HU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO (310pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXHUM 3aHATUN U OTAbIXa, peryiisipHas (usmueckas aKTUBHOCTb); (PU3NYECKOTO
COBEPLIECHCTBOBAHUS, IPU 3aHATHUIX CIOPTUBHO-030POBUTEIBHOMN 1€ATEIBbHOCTHIO.

Tpyooesoe eocnumanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHUEM IIEHHOCTH TPYIOJIOOMS; HHTEPECOM K pa3inyHbIM chepam
npodeccuoHanbHONW JIEeATEIbHOCTH, CBA3aHHBIM C MaTeMaTHUKOM M €€ MNPWIOKEHUS MU, YMEHHUEM
coBepIIaTh OCO3HAHHBIA BHIOOp Oymymiel mpodeccuu U peann3oBBIBATH COOCTBEHHBIE >KU3HEHHBIE
IUIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMUYEeCKOMY OOpa30BaHHIO M caMO0Opa30BaHHIO Ha
IPOTSKEHUU BCEH JKU3HM; NOTOBHOCTHKO K AKTUBHOMY YYacTHIO B PELICHUM NPAKTHYECKUX 3a]ad
MaTeMaTH4YeCKON HalpaBIECHHOCTH.

JKonozuueckoe 6ocnumanue:

c(OpPMUPOBAaHHOCTBIO ~ DKOJOTMYECKON  KyJIbTypbl, [OHUMAHUEM BIMSHHUS  COLMAIBHO-
SKOHOMHMYECKHMX IIPOLIECCOB HAa COCTOSIHUE MPUPOAHOW M COLMAJIbHOM Cpelpl, OCO3HAHUEM
rJI00aTbHOTO XapakTepa 3KOJOTUYECKUX MpoOJeM; OpHeHTalueld Ha NPUMEHEHHE MaTeMaTHYeCKHX
3HAaHUH U peuieHns 3a7ad B 00JacT OKPY Kaloel cpepl, IITAaHUPOBAHUS TIOCTYIKOB M OLIEHKU HX
BO3MOXHBIX MOCJIEACTBUI JJIs1 OKpYKaroUIei cpebl.

Ilennocmu nayunozo nosnanus:

c(OpMUPOBAaHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKH M OOIIECTBEHHOW MPaKTHUKW, TOHHMMAaHUEM MaTeMaTHYEeCKONW HAayKH Kak c(epbl 4eI0BEYECKOU
JeSITEIbBHOCTH, 3TAanoB €€ pa3BUTHA U 3HAYMMOCTHU JJIs PA3BUTHUS IIUBUIN3ALMHU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKHd W MaTEeMaTHYECKOW KyJIbTYpOM KaK CpEACTBOM IIO3HAHUS MHUPA; TOTOBHOCTBIO
OCYILIECTBJIATH IPOEKTHYIO U UCCIEA0BATENBCKYIO JEATEIBHOCTh UHANBUAYAIBHO U B IPYIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDBI
MertanpenMeTHble pe3yabTaThl OCBOEHHUS IporpamMmbl ydeOHOro mnpeaMera «MaremaTuka:
anreOpa ¥ Hadajla MaTEeMAaTUYeCKOTO aHalIM3a, TEOMETPHUS» XapaKTepPH3yIOTCA OBJIAJICHHEM



YHUBEPCATLHBIMH ~ HO3HABAMENAbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
OeticmeusamMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCEUAMU.

1) Vuusepcanvuvie noszmasamenvmvle Oeticmeus, obecneuusaiom @Gopmuposanue 0a306bix
KOCHUMUBHBIX NPOYECCO8 00y4arowmuxca (0coenue Mmemooos NO3HAHUSA OKPYHCAoue2o0 Mupa,
npUMeHeHUe T02UYECKUX, UCCIe008AMENbCKUX Onepayull, ymeHutl pabomams ¢ uHgopmayuet).

ba3oBrle Joruueckue QeMCTBUS:

® BBISBISATh W XapaKTEPU30BaTh CYIIECTBCHHBIE TIPU3HAKH MATEMAaTHYECKHUX OOBEKTOB,
MOHATHH, OTHONICHUH MEXIy TMOHATUAMU, (HOPMYIUPOBATH OMPEIACICHHUS TTOHSTHH;
yCTaHABJIMBATh CYIICCTBCHHBIH TPU3HAK KiIacCH(HKAIMU, OCHOBAHUS M OOOOMICHUS W
CpaBHEHUS, KPUTEPHUU TTPOBOIUMOTO aHAIIH3A;

® BOCHPHHHMATH, (GOPMYTUPOBATh H MNPeOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIIATEIIbHBIE, CIMHUYHBIC, YACTHBIC M OOIIHE; YCIOBHEIE;

® BBISBISATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TPOTHBOpeuns B (akrax,
JTaHHBIX, HAOJIONCHUSIX W YTBEPKICHUAX; TMpeaiaraTb KPUTEPUH JUISI  BBISBICHHUS
3aKOHOMEPHOCTEH M TPOTUBOPECUHIA;

e jenaTh BBIBOJBI C HKCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHH, YMO3aKITIOUCHNU TI0 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITEILHO JTOKA3aTEIbCTBA MAaTEMATHUECKUX YTBEPXKICHHH (MIPSAMBIC U OT
MPOTHUBHOTO), BBICTPAaWBaTh APTYMCHTALMIO, TIPUBOAUTH TPUMEPHI W KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBCHHBIC CY)KJICHUS M BBIBO/IBI,

e BHIOMpATH CIOCOO pelleHus: Y4eOHOM 3a7auu (CpaBHHUBATh HECKOJIBKO BapUAHTOB PEILECHUS,
BBIOMpATh HanboJIee MOIXOASIININ C YIETOM CaMOCTOSTENFHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBbIe nccieoBaTeIbCKUE IEHCTBUS:

® WCIIOJIb30BAaTh BOMPOCHI KaK HMCCIIENOBATEIHCKUNA WHCTPYMEHT MO3HAHUs; (OopMyIupoBaTh
BOTIPOCHI, (UKCUPYIOUINE MPOTUBOpEUYHE, MPOOIEeMy, YCTAaHABIMBATh HMCKOMOE W JIaHHOE,
(dbopMUpOBaTh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINI0, MHCHHUE;

® I[IPOBOJUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT,  HUCCIIEIOBaHUE  TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHUS, MPOIECCa, BHISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMHU, SIBICHUSIMH, TTPOIIECCAMU;

® CaMOCTOATENbHO (HOPMYIUPOBaTH OOOOIICHHWS W BBIBOJBI MO PE3yibTaTaM MPOBEIEHHOTO
HAOJIOJICHHSI, NCCIIEIOBAHMUS, OIICHUBAThH JOCTOBEPHOCTH MOMYUYEHHBIX PE3YJIbTaTOB, BEIBOJIOB
1 0000IIIEeHHI;

® IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ota c undopmarueii:

® BBIABIATH JACHUIUTHI MHPOPMAIMU, TAHHBIX, HCOOXOJUMBIX JUIsl OTBETa HAa BOMPOC W IS
peleHus 3a1a4u;

e BpIOMpaTh HMHGMOpPMAIMIO W3  HWCTOYHWKOB  PA3IMYHBIX  THIIOB, AaHAJIM3UPOBATH,
CHUCTEMAaTH3UPOBAaTh W HWHTCPIPETHUPOBATh WH(GOPMALUIO PA3IUYHBIX BHJIOB U  (GopM
MIPE/ICTAaBIICHUS;

® CTPYKTYpPHpPOBaTh HH(POPMAIUIO, TPEJCTABIATh €€ B paslu4HBIX (opmax, WILTIOCTPUPOBATH
rpaduvecky;

® OIICHUBAThH HAIEKHOCTH HHPOPMAITUHU TIO CAMOCTOSTEIHLHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvrvlie KOMMYHUKAMUGHbIE Oelicmeus, obecneuusarom coopmMuposanHocns
COYUALHBIX HABLIKOE 00YYAIOUJUXCSL.

OO0uienue:



BOCHPUHMMATh U (OPMYIMPOBATH CYXJIEHHUS B COOTBETCTBUM C YCJIOBHSIMH U LEISAMU
OOIIeHus; SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTb IOSCHEHMS IO XOAY PEIICHMs 3aJa4d, KOMMEHTHPOBATb IIOJYYCHHBIN
pe3yJIbTar;

B XOJ€ OOCYXKIEHHMs 3aJaBaTh BONPOCHl IO CYIIECTBY OOCYXJIaeMOH TeMbl, MpPOOIEMBI,
perraeMon 3aJauu, BbICKa3bIBaTh UJEHU, HALIEJICHHbIE HA TOMCK PEIICHMS]; CONIOCTABISATh CBOU
CYXJIEHUS C CYXJECHUSMU APYTUX YYaCTHUKOB AMAJOra, OOHapyXUBaTh pa3INune U CXOJCTBO
MO3ULUI; B KOPPEKTHOU (hopme (popMyIupoBaTh pa3HOIIACUsl, CBOM BO3PAKEHUS;
MIPEACTABIATh PE3YNbTATHl PELICHUS 3a/Jayd, HKCIEPUMEHTA, MCCIEAOBAHMS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4E€TOM 3a7ad Npe3eHTAlMH U
0CcOOEHHOCTEHN ayIUTOPUH.

CoTpyIHUYECTBO:

MOHUMAaTh W HCIIOJIb30BaTh MPEMMYIIECTBA KOMAHIHOM M WHIUBUIYaJIbHON pabOThl mpu
pelieHn y4eOHbIX 3a7ad; NPUHUMATh LEJIb COBMECTHOW J€ATEIbHOCTH, IJIAHUPOBATH
OpraHu3alMI0 COBMECTHON pabOThl, paclpeessiTh BUbI padoT, 1OroBapuBaThCs, 00CYKIaTh
MIPOIIECC U Pe3yJbTaT padOThl; 0000IIaTh MHEHHS HECKOJIBKHUX JIIOJICH;

y4acTBOBAaTh B TPYMNNOBBIX (opMax paldoThl (00CyXIeHus, OOMEH MHEHHH, «MO3rOBBIE
HITYPMbD» U HHBIE); BBIIOJIHATH CBOK 4acTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JAPYTUMHU 4YWIEHaMU KOMAaHbl; OLIEHUMBATh KaueCTBO CBOETO BKJIAJa B OOMIMHA MHPOAYKT IO
KpUTEPUSIM, CPOPMYITUPOBAHHBIM YUYaCTHUKAMH B3aUMOJICUCTBHSI.

3) Vnusepcanvuvie pezynsmueHble Oeticmeus, o0Oecneuusaom @OopmMuposanue CmbiCI08bIX

YCMAaHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCU.
CamMoopranu3zanusi:
COCTaBIIATh IUJIaH, QJTCOPUTM pEILIEHUs 3a/Jayd, BBIOMpaTh CHOCOO peuieHus ¢ y4ETOM

UMEIOIINXCSI PECYpCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BapUaHTHI PellIeHUH ¢ y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb:

BIIAJICTh HAaBBIKAMH TO3HABATENILHON pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUU U
MBICIIUTEIBHBIX TPOILIECCOB, WX pe3yJbTaTOB;, BIAIETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITPOLIECCA U PE3yNIbTaTa PEIICHHUS MaTEMAaTUYECKON 3a7a4uH;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEHICHUM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaWJIEHHBIX
OIIMOOK, BBISIBIICHHBIX TPYTHOCTEIH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBUAM, OOBSICHATH MPUUYUHBI JIOCTUKEHUS
WU  HEJOCTIKEHUsI Pe3yJlbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh OIEHKY
MPpUOOPETEHHOMY OTIBITY.

NPEJIMETHBIE PE3YJIBTATHI
OcBoenne ydeOHOTO Kypca «MartemaTuka: anreOpa W Havalla MaTeMaTUYECKOTO aHaln3a,
TeOMETpUs» Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUS [TOJDKHO OOECIeYnBaTh JIOCTHIKEHUE
CJIEIYIOIIMNX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTATOB:
Yuciaa 1 BBIYUCTIEHUS
OnepupoBaTh MOHATUSIMHU: HATypalbHOE, 1I€JI0€ YHUCIO0; HMCIO0JIb30BaTh MPU3HAKU JEIUMOCTH
LIEJIBIX YKCEJ, PAa3JI0KEHUE YHCIIa Ha IPOCTHIE MHOKHUTEIH JJIsl PELIICHUS 3a/1a4.

OrniepupoBaTh NOHATUEM: CTETIEHB C PALIMOHAIBHBIM ITOKA3aTEIIEM.
OnepupoBaTh NOHATUAMHU: JIOTapU(dM YKCIIa, IECITUYHBIE U HATypaIbHbIE JOrapU(MBbI.
YpaBHeHHsI 1 HEPABEHCTBA



[IpumeHsTH CBOMCTBA CTENEHH ISl MPeoOpa30BaHMs BBIPAXKEHHI; ONEPUPOBATH MOHATHUSMU:
IIOKA3aTEIbHOE YPABHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI ITOKA3aTEIbHBIX YPAaBHEHUHN U
HEPaBEHCTB.

BrinonHATh peoOpa3oBaHusl BEIPAKEHUH, COAEPKAIIMUX JIOTapu(PMBbl; OIEPUPOBATH MOHATUAMMU:
Jorapu(pMUYECKoe ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI JIOTapU()PMUUECKUX YPAaBHEHUN
Y HEPABEHCTB.

Haxonuts penieHust npocTelmX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MNOHATUAMM: CHUCTEMA JIMHEWHBIX YpPaBHEHMH W €€ pelleHHe; HCI0NIb30BaTh
CUCTEMY JIMHEHMHBIX YPaBHEHUM 7151 PEIICHUS TPAaKTUUECKUX 3a1ad.

Haxoaute pemieHuss mpocTEHIIMX CUCTEM M COBOKYIHOCTEW PALMOHAIBHBIX YPAaBHEHUW M
HEPABEHCTB.

MonenupoBaTh peaibHble CUTyallUd Ha SA3BbIKE areOpbl, COCTABIATh BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI 110 YCIIOBHIO 3aa4M, NCCIEA0BATh IOCTPOCHHBIE MOJIEIHN C UCIIOJIb30BAHUEM
amnmnapara anreopsbl.

DOyHKUMH U TPaPuKH

OnepupoBaTh MOHATUAMU: TEpHOAUYECKass (YHKIUS, MPOMEKYTKHM MOHOTOHHOCTH (YHKIUH,
TOYKH SKCTpeMyMa (YHKIUU, HAauOOJbIIEe U HaWMEHblIEe 3HAUYEHUS (PYHKIUH Ha IMPOMEKYTKE;
WCIOJIb30BaTh UX JJIsl UCCIIeI0OBaHus (DYHKIIUU, 3aJaHHON rpaQuKoOM.

OnepupoBaTh NOHIATUIMU: TpadUKH TOKa3aTEIbHON, J0TapU(PMUUECKON U TPUTOHOMETPUYECKUX
byHKIMH; n1300paxaTh UX HA KOOPAMHATHOMN TUIOCKOCTH M HCIIOJIB30BATh ISl pEUICHUS] YpaBHEHUN U
HEPaBEHCTB.

N300paxkaTh Ha KOOPJIAWHATHOU TUIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHUN U UCIIOIB30BATh UX
JUISl PELLICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUM.

Hcnonws3oBath rpadukn GyHKIUHA IS KCCIIEIOBAHMS IPOIIECCOB M 3aBUCUMOCTEH M3 JIPYTUX
y4€OHBIX JUCIUIUINH.

Hayana maTtemaTu4ecKkoro aHajimsa

OnepupoBaTh MOHATUSAMU: HENpepbIBHAS (QYHKIUSA; NPOU3BOJAHAS (YHKIUHU; HCIOIb30BATh
TeOMETPUYECKHUI 1 (PU3NIECKUI CMBICT TIPOU3BOTHOM sl pEIICHHS 3a7ad.

HaxonuTe mnpousBoAHbIE dSJIE€MEHTapHbIX (YHKUMN, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BECHHMS, YACTHOTO (PYHKIHUH.

Hcnonb30BaTh NPOU3BOJHYIO AJIsl MCCIIENOBAaHUA (PYHKIIMM HAa MOHOTOHHOCTH M 3KCTPEMYMBI,
MPUMEHSTh Pe3yNbTaThl HCCIEOBAHUS K TOCTPOCHUIO TpauKOB.

Hcnonp30BaTh MPOU3BOAHYIO Il HAXOXKACHUS HAWIYYIIETO PEUICHUS B NPHUKIAIHBIX, B TOM
YHUCJIE COUUAIIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh TMOHATUSAMHU: I[EepBOOOpa3Hass M MHTErpasl; IMOHHUMATh TIEOMETPUYECKUN U
(bu3ndecKuii CMbICT HHTETpaa.

Haxonute mnepBooOpa3Hble 5>JIE€MEHTapHbIX (YHKIMIA; BBIYUCIATH HHTErpai Mo ¢opmyle
Herorona—JleiOnuria.

Pemate mnpukiagHeie 3a7adyd, B TOM YHCIE COLMAIBHO-DKOHOMUYECKOTO U (PU3HUECKOro
XapakrTepa, CpeICTBAMU MaTEMAaTUYECKOTO aHAIU3a.

I'eomeTpusn

OmnepupoBaTh MNOHATUSAMHU: LWIMHIPUYECKAsh MOBEPXHOCTh, OOpasyloMMe NIHUIMHIPHIECKON
MOBEPXHOCTH; LWJIMHJIP; KOHUYECKAsl MOBEPXHOCTh, 00pa3yrolliie KOHUYECKON MOBEPXHOCTH, KOHYC;
cepuueckasi IOBEPXHOCTb.

Pacno3naBats Tena BpameHus (LMIMHAD, KOHYC, cdepa u map).

OOBSICHATH CTIOCOOBI MOTYyYEHUSs TEJl BpAIlCHUSI.

KnaccuduumpoBats B3anMHOE pactonoxenne chepbl U MIOCKOCTH.



OnepupoBaTh NOHATUSMU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA; ILIapOBOM
CJIOM, OCHOBAHUE I11apOBOTO CJI0sI, BBICOTA IIAPOBOI0O CJIOS; IAPOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOLIAAM IOBEPXHOCTEH Ten BpalleHHs, NeOMETPUUYECKUX Tel C
MpUMEHEHUEM (POpMYI.

OmnepupoBaTh MOHATUSMH: MHOTOIPaHHMK, BIMCAaHHBIM B c(epy M ONUCAHHBIN OKOJIO cdepsl;
cdepa, BIMCaHHAs B MHOTOTPAHHUK WJIN TEJIO BPAIIECHHUS.

BbraucisTe COOTHOLIEHHS MEXAY IUIOAASIMU TOBEPXHOCTEH U 00BbEMaMU MOTOOHBIX TeJl.

N300paxkaTe wu3yyaemble QUIYpbl OT pPYKHM M C TIPUMEHEHHEM THPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJl BPAIICHHUS.

W3BnekaTp, HMHTEPHPETUPOBATH M NpeoOpa3oBbIBaTh HH(POPMAIMIO O IMPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUrypax, MPeACTABICHHYIO HA YEPTEXKAX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE AEWCTBUS CIOXKEHUS BEKTOPOB, BHIYMTAHMSI BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, OOBSICHATD, KAKUMHU CBOMCTBaMHU OHHU 00JIa1aI0T.

[IpumeHsTh MpaBUIIO Mapaieenunea.

OmnepupoBaTh NOHATUSAMU: JAEKApTOBBl KOOPJMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpA, Yrojl MEXAY BEKTOpaMH, CKaJspHOE IPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIaHAPHbIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB M NpPOHU3BEIECHHE BEKTOpAa Ha YHUCIIO, YTOJ MEXAY BEKTOPaMH,
CKaJIIpHOE IPOU3BEJICHHE, PACKIIAABIBATh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBath MJIOCKOCTh YPABHEHUEM B JIEKapTOBOI CHCTEME KOOPIMHAT.

[IpumensaTs  reomerpuueckue  (GakThl A pEIICHUs  CTEPEOMETPUYECKHX  3ajad,
MIPEINOoNaralluX HECKOJIbKO IIaroB PeIeHus, €ClId YCIOBUS TPUMEHEHUS 3ajaHbl B IBHOU (hopMme.

Pemate mnpocrelliue reoMeTpuyecKHue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
MeTo/a.

Pemarte 3amaum  Ha  [10Ka3aTelbCTBO  MATEMATUYECKUX OTHOLIEHUH U HAXOXKJIECHUE
reOMETPUYECKUX BEJIMYMH MO o0pa3liaM WM alroOpuTMaM, MPUMEHSS H3BECTHbIE METO/AbI IpHU
PELIEHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a/1ay.

[IpumeHsTh npocTeiiiine NporpaMMHbIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMbI
IIPU pELIEHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBoUTH pUMEpPhl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HU, pPaclO3HABATH
MIPOSIBJIEHNE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TOJNIy4eHHbIE 3HAHMS Ha TNPAKTHKE: aHaJIU3UpOBaTh pealbHbIE CHUTYallUH W
IPUMEHATh W3YYCHHbIE MOHATHS B IMPOLIECCE MOMCKA PEUICHUS MaTeMaTH4YeCKH CHOpMYyTUPOBAHHOU
npoOsieMbl, MOJIEIHPOBATh PEalibHble CUTyallMd Ha SI3bIKE T€OMETPHH, HCCIIEeI0BaTh MOCTPOCHHbBIE
MOJIEIM C HCIIONb30BAHUEM T'€OMETPUYECKMX IOHATHM M TEOopeM, amnmapara aiareOpel; pemarb
MPaKTUYECKUE 3a]a41, CBA3aHHBIEC C HAX0XKJICHUEM FeOMETPUUYECKUX BEIIMYUH

COJAEPKXAHUE YYEBHOI'O KYPCA

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Crenenn u kopHu. CteneHHbie PyHKIMHU
[ToHsTHE KOPHS N-I CTENEHU U3 A€HCTBUTENBLHOTO Yncia. DyHkmun y = Vx, X CBOWCTBA
rpaduxu. CBoiicTBa KOpHs n-il creneHu. [IpeoOpazoBanue BeIpaXEHUH, COAEPKAIMX PaJIUKaIIbI.
O0o01eHre MOHATHA O MoKa3arene creneHd. CTeneHHble PYHKINU, X CBOWCTBA U rpauKH.
IlokazaTenbHast M TorapupmMuyeckas QyHKIUN



[TokazatenpHas GpyHkums, e€ cBoiicTBa u rpaduk. [lokazaTensusie ypaBHeHus. [lokazarenbHble
HepaBeHcTBa. [lorsTue norapupma. Oynkuus y = log, x, e€ cBoiicTBa u rpaduk. CBoiicTBa
norapu¢moB. Jlorapupmuyeckue ypasHenus. Jlorapudpmuueckue HepaBeHcTBa. [lepexon k HOBomMy
ocHoBaHUIo Jorapudma. JuddepenurpoBanre nokazareabHON U JorapupMuueckoit ¢yHKIHM.

IlepBooOpa3Hasi M HHTErpPaI

[TepBooOpasnast. [IpaBuiia oTeickanus nepBooOpa3HbIX. TabauIa OCHOBHBIX HEOIIPEIEIeHHbIX
MHTErpajoB. 3a/1auu, IPUBOAIINE K MOHATUIO ONpesieeHHO nnTerpaia. [lonstue onpeneneHHoro
unterpana. @opmyna HetotoHna — JleliOnuna. Beruucnenue miomaaeil miockux Guryp ¢ moMoIbsko
OIIPEECIIEHHOT 0 MHTETpaIa.

DJIeMeHTbl CTATUCTHKH, KOMOMHATOPMKH M TEOPUM BePOSATHOCTEl

Cratuctuueckas 00padoTka nanubix. [Ipocreiinive BeposTHOCTHBIE 3a1auu. CoyeTaHus U
pasmerenus. @opmyinbsl 6uHoMa Herotona. CiydaiiHble COOBITHS U UX BEPOSTHOCTH.

YpaBHeHus1 u HepaBeHcTBa. CHCTeMbl YPAaBHEHUH ¥ HEPABEHCTB

PaBHOCMIIBHOCTH ypaBHeHMM. OO0IIME METOABI PEILICHUSI YPABHEHUI: 3aMeHa YpaBHEHUS
h(f(x))=h(q(x)) ypaBHenuem f(x)=q(x), paznoxeHne Ha MHOXUTEIH, BBEJICHUE HOBOW MTEPEMEHHOM,
¢byHKIMOHANBHO-Tpauueckuii meron. Pemenne HepaBeHCTB ¢ 0JIHOM MepeMeHHOoN. PaBHOCUIIBHOCTH
HEPABEHCTB, CHCTEMBI M COBOKYITHOCTH HEPABEHCTB, UPPALlMOHAJIbHBIE HEPABEHCTBA, HEPABEHCTBA C
MoayssiMH. CUCTEMBI ypaBHEHUI. Y PaBHEHHsI M1 HEPABEHCTBA C ITAPAMETPAMH.

IloBTOpPEHUE

TFEOMETPUS

BekTopbl B npocrpanctBe. [lonsatue Bekropa B mpocTtpaHcTBe. Cll0KeHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha unciio. KomriaHapHbie BEKTOPHI

MeToa K0OOpAMHAT B POCTpaHCcTBe. /leKapTOBBI KOOPMHATHI B IpocTpaHcTBe. Popmyna paccTostHUS
MEXy IBYMs TOUYKaMHu. YpaBHEHUs cepsl u uiockoctu. KoopauHatel BekTopa. CBsi3b MEXIY KOOPAHMHATAMH
BEKTOPOB U KoopAMHaTamu Touek. IIpocreiimue 3anaun B koopanHaTax. CKaqsipHOE IPOU3BEAEHUE BEKTOPOB.
Komnunaeapapie BekTophl. PasnokeHue BekTopa IO JBYM HEKOJUIMHEApHBIM BeKTOpaM. KomruranapHbie
BEKTOpHI. PaznoxeHue 1o TpeM HEKOMIUIaHApHBIM BekTopaM. LleHTpanbHas, oceBas U 3epKajibHasi CUMMETPUH.
[TapamtenpHbIN IEPEHOC.

Tena m noBepxHocTH BpameHusi. [{uauHap u KoHyc. YceueHHbI KoHyc. OCHOBaHHE, BBICOTA,
OoKOBasi MOBEPXHOCTh, OoOpasyromas, pa3BepTka. OceBble CEUCHHMS M CEUEHHs, MapajjeibHbIe OCHOBAHUIO.
Hlap u cdepa, ux ceuenus. KacarenpHast miockocts k cpepe. Chepa, BnucaHHas B MHOTOTPaHHUK, cdepa,
OITMCaHHAsI OKOJI0 MHOTOTPaHHHUKA.

O0bemMBbl TeJ1 M IUIOIAAM WX mNoBepxHocreil. IlonsaTne 06 oO6beme Tena. OTHoIIEHHE OOBEMOB
noo6HbIX Ten. Dopmynsl 00beMa Kyda, napajienenumnesaa, npu3Mbl, tuauHaApa. opmynsl 00beMa TUPaMUIbI
u KoHyca. QopMysbl MJIOLIATM MOBEPXHOCTEH LWIMHApa U KoHyca. DopMynsl oObeMa Iapa M IUIOLIAAU
cdepsl.

IloBTOpEHME



TEMATHYECKOE IINTAHUPOBAHHUE

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

KoauuecTBO 4acoB

J:;)n HanmeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl Beero Kontpoasusie I[IpakThueckne
padoThI padoTsI
1 Crenenu u kopHu. CteneHHble QYHKIMH 15 1
2 [TokazarenpHas u Jorapudmuueckast QyHKIMU 24 3
3 ITepBooOpa3Has U HHTErpa 9 1
4 ONeMEHTHI CTAaTHCTHKY, KOMOWHATOPUKU U TEOPUHU 12 1
BEPOATHOCTEN
5 VYpaBHeHus U HepaBeHCTBAa. CHCTEMBbl ypaBHEHUN U 16 1
HEPABEHCTB
6  IloBropenue 9 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 85 9 0
I'EOMETPUSA
KoJsmnuecTBo yacos
Nen/m  HammeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl Beero Kounrpoabusie IIpakruueckue
padoThI padoThI
1 Bekrtopsl B mpocTpaHcTBe 6
2 Meto1 KOOpAMHAT B IPOCTPAHCTBE 11 1
3 Tena u moBepXHOCTH BpaIIeHUsS 13 1
4 OO6beMbl TeJ U MJIOLAAN UX TIOBEPXHOCTH 15 2
5 [ToBTOpEeHUE 6 1
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 51 5 0




