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IosicHuTeBLHAS 3aMUCKA

JlanHass pabouasi mporpaMMa COCTaBlIEHA B COOTBETCTBHHM C TpPEOOBAHHSIMH CIICTYIOIINX
JTIOKYMEHTOB:

1. ®denepanpublii 3aKk0H 0T 29.12.2012 No 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanun

2. @enepalibHbI TOCYIapCTBEHHBIH 00pa30BaTEIbHBIA CTaHIAPT CPEAHEro OOIIEro
oOpasoBanus, yTBepkIeHHOro Ilpmkazom MwuHHCTepcTBa 00pazoBaHus W Hayku Poccuiickoit
®eneparun ot 17.05.2012 1. No 413 (¢ u3MeHEHHUSIMH JOTIOJTHCHUSMHU ).

3. [Tpuka3z Munnpocsemienus ot 20.05.2020 Ne 254 «O6 yrBepxkaeHuun GeaepaibHOro
nmepeyHsi y4eOHUKOB, JOMYIIEHHBIX K  HCIOJB30BAHMIO TIPU  PEAM3alMd  HMEIOIINUX
TOCYJapCTBEHHYIO aKKPEIUTALUIO 00pa3oBaTeIbHBIX MPOTpaMM HAdyaJIbHOTO OOIIEro, OCHOBHOTO
o01uiero, cpeiHero 001Iero 00pa3oBaHus OPraHU3aLUIMH, OCYIIECTBIISIOMIUMU 00pa30BaTEIbHYIO
JEeSITeNIbHOCTDY C U3MEHEHUSIMHU.

4. [Ipumepnass ocHOBHOM oOpa3oBaTelbHas MporpaMMa CpPEAHEro  OOILero
o0Opa3oBaHMs, 0J00pEHHON pelieHrueM (eaepanbHOro y4eOHO-METOIUYECKOr0 OOBEAMHEHUS T10
obmemy oOpazoBanuto (IIporokonm 3acemanusi DepepanbHOro  y4eOHO-METOIUYECKOTO
o0BeIMHEHNUS 10 001eMy obpa3oBanuio ot 28.06.2016 1. No 2/16-3).

S. OcnoBHas o0pazoBarensHas mporpamma COO MOV «Ycoropckas COL ¢ YUOTI».

6. [lonoxxenne o pa3pabOTKe U YTBEPXKAECHUU pPaOOUYMX MpOrpaMM y4eOHBIX
npenmMeroB, kKypcoB MOV «Ycoropckas COLL ¢ YUOI».

Henssmun u3ydenusi yueOHoro mnpenmera «MaTemaTukay Ha YpOBHE CpEIHEro OOIIETo
00pa3oBaHUs SIBISIFOTCS:

- c(OpMUPOBAHHOCTH MPEJCTABICHUN O COLIMANBHBIX, KYJIbTYPHBIX H HCTOPUUYECKUX (PaKTOpax
CTaHOBJICHUS] MATEMAaTUKH,

- c(OPMHUPOBAHHOCTH OCHOB JIOTUYECKOT0, AITOPUTMUYECKOTO M MATEMaTHUECKOTO MBITIICHHS,

- cOPMUPOBAHHOCTHh YMEHUH TPUMEHSITH MIOTYICHHBIC 3HAHUS ITPU PEIICHUH PA3INIHBIX 33729,

- chOopMUPOBAHHOCTH MPEJICTABICHUH O MaTEMAaTHKE KaK YaCTH OOIIeUeIOBEUYECKON KYIbTYPHI,
YHHUBEPCAIFHOM $sI3bIKE€ HAYKH, TMO3BOJISIONIEM OIHCHIBATH W W3YyYaTh pPEATbHBIE INPOLECCH U
SIBIICHUSA.

JlocTHKeHHe 1eNn 00ecTIeunBaeTCsl peIlieHHEeM CJIeYIOIMX 32124 :

- (hopMHpOBaHKME MOTUBAIIUU U3YYCHHS] MATEMATUKH, TOTOBHOCTH U CIIOCOOHOCTU YYaIUXCsl K
CaMOpa3BUTHIO, TUYHOCTHOMY CaMOOIIPEAETICHHUIO, TTOCTPOSHUIO WHANBUAYAIbHON TPASKTOPUHU B
M3YYEHHUH MIPEIMETA;

- (opMHpOBaHHE y YYaIIUXCS CIIOCOOHOCTH K OpraHW3allMd CBOEH y4eOHOU NesITeThHOCTH
MOCPEJCTBOM OCBOCHUS JIMYHOCTHBIX, - IMO3HABATEIBHBIX, PETYJISATUBHBIX U KOMMYHUKATHBHBIX
VHUBEPCATBHBIX YICOHBIX ACHCTBHIA, - GOPMUPOBAHUE CIIENU(DUUSCKUX JUTI MAaTEMATHKH CTHIICH
MBIIJICHHS], HEOOXOAUMBIX JJIsl IOJIHOIICHHOTO (PYHKIIMOHUPOBAHUSI B COBPEMEHHOM OOIIIECTBE, B
YaCTHOCTH JIOTUYECKOTO, aJrOPUTMHUYECKOTO U IBPUCTHUECKOTO; - OCBOCHHME B XOJE M3Y4EHUS
MaTEeMAaTHKU CHEMU(UISCKUX BHUIOB JEATEIBHOCTH, TAKUX KaK IMOCTPOCHHE MaTeMaTHYECKUX
MOJIeTiel, BBIMOJTHEHHE MHCTPYMEHTANbHBIX BBIUMCICHUN, OBJIAJICHUE CHMBOJIMYECKUM SI3BIKOM
npeaMera u Jip.;

- (hopMupoBaHKE YMEHUH MPEACTABIATH HHPOPMAIIUIO B 3aBUCHIMOCTH OT ITOCTABJICHHBIX 33134
B BHJIC TaOJIMIBI, CXEeMBbI, rpaduka, JHArpaMMbI, HCIOJIb30BaTh KOMITBIOTEPHBIC MPOTPaMMBI,
WnuTepuer npu ee o6padoTKe;



- OBJIQJICHUE YYALIMMUCA MATEMATUYECKUM SI3bIKOM M alnapaToM KaK CPEACTBOM OINHUCAHUS U
HCCJICIOBAHUS SABJICHUN OKPYXKAIOLIEr0 MUPA;

- OBJIQJICHUE CHCTEMON MaTeMAaTUYCCKUX 3HAHWH, YMEHHHA W HABBIKOB, HEOOXOIUMBIX IS
peleHus 3aJad TMOBCEIHEBHOM JKM3HM, HW3YYECHHUS CMEXKHBIX JUCHUIUIMH W MPOAOJIKECHUS
o0Opa3zoBaHus;

- popMHUpOBaHNE HAYIHOT'O MUPOBO33PCHHS;

- BOCITUTAHHUE OTHOIICHUS K MAaTEMAaTHKE KaK K YaCTH OOIIEYeIIOBEYECKON KYJIbTYPhI, HTparOeh
0COOYI0 POJIb B O0IIIECTBEHHOM Pa3BUTHH;

- pacmiupeHHe W CHUCTEeMaTH3alus OOMMX CBEIACHWH O (YHKIMAX, TOIMOJHEHHE Kiacca
M3y4aeMbIX (DYHKIUN, WUTFOCTPALUs IIUPOTH MPUMEHEHUS (QYHKIMA JUTsI ONTUCAHMS U U3YYCHUS
peanbHbIX 3aBUCUMOCTEN;

- pa3BUTHE TNPEACTABICHUNA O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
OKpY)XalollleM MHUpPE, COBEPUICHCTBOBAHUE MHTEIUICKTYaJIbHbIX M PEYEBBIX YMEHUU IyTEM
oboraieHusl MaTeMaTHYECKOTO S3bIKa, Pa3BUTHUS JIOTHUSCKOTO MBIIILICHNUS,

- paclUIMpeHUEe U CUCTEMAaTU3alMs METOI0OB PEIICHUS TPOCTEHIIINX MUIAHUMETPUUYECKUX 3a7a4 Ha
HaXO0XJIEHUE T€OMETPUUECKUX BEJINYHH;

- COBEpILICHCTBOBAHME HABBIKOB MPOBEICHUS JOKA3aTEIbHBIX PACCYKACHHUI B XOJA€ PEUICHUS
3ajad4.

O0mas XapakTepuCTHKA Kypca
Marematnueckoe oOpa3oBaHHE Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHUs CKIIAJBIBACTCS U3
CIIEAYIOIIUX COJIepXKATeIbHBIX KOMIIOHEHTOB: aneebpa, eeomMempus, djeMeHmvl KOMOUHAMOPUKU,
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meopuu 8eposAMHOCMeEU, CMAMUCIMUKU U JO2UKU U HAYAL MAMEeMAmuieckozo auaiusda. ITU
coJiepKaTeNbHbIe KOMIIOHEHTHI MEPETIeTal0TCsl M B3aMMO/ICHCTBYIOT B YUEOHBIX Kypcax.

Aneebpa wnanenena Ha (HOpMHUpPOBaHME MATEeMATHMUYECKOTO ammapara il pelieHus 3aaad U3
MaTeMaTHKH, CMEXHBIX IMPEIMETOB, OKPYXKAIOIIeH peaqbHOCTH. SI3BIK anreOphl MOJYepKUBAET
3HAQYEHHE MaTEeMaTHUKHM KaK s3blKa I IOCTPOCHMS MAaTEMaTUYECKUX MOJENEH, MPOLECCOB M
SBIICHUI peabHOro mupa. OJHONH M3 OCHOBHBIX 33Jau U3YyYCHHs ajreOphl SBISETCS pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHHSI, HEOOXOUMOT0, B YACTHOCTH, JJISi OCBOCHUS Kypca HH(POPMATHKU;
OBJIAJICHUE HABBIKAMH JIEAYKTUBHBIX paccyxiaeHuil. IIpeoOpasoBanue cuMBoIMYecKHX (HopM
BHOCHT CBOM crieliuruecKuii BKJIa B pa3BUTHE BOOOPaKEHUs, CTIOCOOHOCTEH K MAaTEMAaTUYECKOMY
TBOpUecTBY. [pyroil BaxxHOHM 3amauell W3ydeHHUs alreOpbl ABISICTCS MOJYYCHHE HIKOJIbHUKAMU
KOHKPETHBIX 3HAHUN O (PYHKUMAX KaK BaKHEWUIIEH MaTeMaTHyecKoW MOJENd JUIsl ONMUCAaHUS U
HCCIEN0BaHUsA pa3zHoo0pa3HbIX IIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
AKCIIOHEHIMANBHBIX, IEPUOUYECKUX U JIP.), A1 (POPMHUPOBAHUS y YHALUXCS MPEACTABICHUN O
pOJIM MaTEMATUKU B PA3BUTUH LUBUIM3ALUHN U KYJIbTYpBHI.

l'eomempuss — OAMH W3 BaXHEHIIMX KOMIIOHEHTOB MAaTEeMaTHYECKOro OO0pa30BaHUA,
HeoO0XoauMast JUIsl MPHOOPETEHUST KOHKPETHBIX 3HAHUH O TIPOCTPAHCTBE M MPAKTHYECKH 3HAYUMBIX
YMEHUH, (QOPMHUPOBAHUS SI3bIKA OMHCAHHUS OOBEKTOB OKPYXKAIOMIETO MHUpPA, IJIs Pa3BUTHUSA
IIPOCTPAHCTBEHHOI'O BOOOPAXEHUSI U UHTYMIIMH, MAaTEMATUYECKON KYIbTYpbI, ISl 3CTETUUECKOTO
BOCIIUTaHUs yqalmuxcs. M3yueHue reoMeTpuu BHOCUT BKJIAJ] B pa3BUTHE JJOTUYECKOTI'O MBIILICHHUS,
B (hOpMUPOBAHHE TIOHATHS JOKA3aTEIbCTBA.

Onemenmsl 102uKU, KOMOUHAMOPUKU, CIIAMUCTIUKY U MEOopUU 6epOosiMmHOCMell CTaHOBSTCS
00s13aTeNIbHBIM KOMITOHEHTOM IIIKOJIFHOTO OO0pa30BaHMWs, YCHJIMBAIOIIUM €ro MPHUKIAAHOE U
MPAKTUYECKOE 3HA4YeHHe. JTOT MaTepuanl HeoOXOAuM, Mpexae Bcero, s (opMUPOBaHUS
(GyHKIMOHATBPHOH TPaMOTHOCTH — YMEHUH BOCIPHUHMMATh W aHAIM3UPOBATh WH(POPMALHIO,
MIPEJICTABICHHYIO B Pa3lWYHBIX (pOpMax, MOHUMATh BEPOSITHOCTHBIA XapaKkTep MHOTUX pealbHbIX
3aBUCUMOCTEH, IPOU3BOAMTH IPOCTEHINNE BEPOSATHOCTHBIE pacyeTsl. VI3ydeHne OCHOB
KOMOMHATOPHKH MMO3BOJIMUT yYallleMyCs OCYIIECTBIISATh PACCMOTPEHUE CIIydaeB, epedop U MoACUET
4uclia BAPUAHTOB, B TOM YHCJIE B MPOCTEUIINX MPUKIAIHBIX 33a4ax.

MatemaTuuecknii aHaJIU3 SBISIETCS BA)KHBIM IPEAMETOM ISl JAJbHEHIIEro H3Y4ECHHs
matematuku B BVY3e. Ha ypoBHe cpennero obmiero oOpa3oBaHMs ydaluecs MOCTEHNEHHO
paccMaTpUBaIOT MPOU3BOJHBIE MHOTOYJICHOB, TPUTOHOMETPUUECKUX (DYHKIMIH, MOKa3aTeabHON U
norapupmMuueckoi GyHKIMNA. 3HAKOMATCS ¢ HUHTETPAIoM, KOTOPbII OpUEHTUPYETCsI KaK Omeparys,
oOpatHas quddepeHIpoBaHnI0, KaK IJI0MAs TpadrKa U KaK Mpeies KOHEYHBIX CYMM.

MecTo Kypca MaTeMaTHKH B Y4eOHOM IJIaHe
Vuebnbiii npeamer «MatemaTuka» Kak 4acTh HNpeaMeTHON oOjiactu «MaremaTuka u
nH(popMaTHKa» H3ydaeTcs Ha YPOBHE CpeIHEero oOiiero obpa3oBaHHUSI B KayecTBE
oOs3arenbHOTrO TipeaMera B 10-11 kimaccax mo cieayronmm MOayIIsiM «Anredpa 1 Hadaia
a"anu3a» u «'eomeTpus» Ha 6a30BOM YPOBHE U YIITyOJICHHOM ypPOBHE.



Pabouast mporpamma Ha u3ydeHue GU3NKA B CPEHEN IITKOJIE OTBOAUT 2 YYCOHBIX Yaca B HEIEIIO
B Teuenue Byx JeT(10 u 11 kmaccer). O01iee KOTUYECTBO YaCOB HA U3yUEHHE YUeOHOT O IpeiMeTa B
10-11 xmaccax cocraBmnser 138 yacos.

[Iporpamma peanun3oBaHa B yueOHMKax anreOpbl M F€OMETPHUH, BBIMYIICHHbIX M3marenscTBoM
«[IpocBemieHue»:

A.H. Koamoeopos, A.M. Abpamos Anredpa u Hadana ananuza. 10 — 11 kiacc;

A.I. Mopoxosuu, JI.0. /lenuwesa, JI.H1. 36asuu Anredpa n Hadana ananuza. 10 kiacc;

A.I. Mopoxosuu, JI.0. Jlenuwesa, JI.H1. 36asuu Anredpa u Hadana ananuza. 10 kiacc;

A.B. Ilocopenos TI'eometpus. 10-11 knacc;

JI.C. Amanacsn, B.®@. Bymysos, C.b. Kaoomyes, 2.1I'. Ilozuax T'eometpus. 10-11 kimacc.

Pe3y.]II>TaT]>I O0CBOCHMSA KypCa MaTEMAaTUKHU



MaremaTtrueckoe 0Opa3oBaHUe ABISETCA 00s3aTeILHON U HEOTHEMJIEMOM 4acThIO 0OIIEro
o0pa3oBaHMs Ha BCeX YPOBHAX oOyueHHs B mikoje. OOyueHHe MaTeMaTUKE Ha YPOBHE CPEIHETO
00IIIero HaNpaBJIEHO Ha JOCTH)KEHUE CIIETYIONIUX PE3YIbTaTOB:

1) B HanpaBJ/ieHHHM JIHYHOCTHOro pa3BuTusi: JIMYHOCTHBIE pe3yJbTaThl B cdepe
OTHOLLIEHU# y4aluxcs K cede, K CBOeMY 3/10POBbI0, K IO3HAHUIO ce0si:

® OpUEHTalMs y4Jaluluxcs Ha JOCTHKEHHE JIMYHOIO CYACThs, PEAIM3ALUI0 ITO3UTUBHBIX
KU3HCHHBIX TE€PCIEKTUB, HWHUIMATUBHOCTh, KpPEAaTHMBHOCTb, T'OTOBHOCTH M CIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEAETICHHUIO, CIOCOOHOCTh CTaBUTh LI U CTPOUTH KU3HEHHBIC IIJIaHBI,

® FOTOBHOCTb U CIIOCOOHOCTH 0o0OecredyuTh cebe U CBOMM OJM3KUM JOCTOMHYIO JKU3HBb B
MIPOLIECCE CAMOCTOSATEIBHOM, TBOPUECKON U OTBETCTBEHHOU 1€ATEIHOCTH;

® TOTOBHOCTh M CHOCOOHOCTh Yy4YalIUXCAd K OTCTAaMBAaHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCThH BBHIpa0aThiBaTh COOCTBEHHYIO TO3HIIMIO TIO
OTHOIICHHUIO K OOIIECTBEHHO-TOJUTHYECKUM COOBITHSIM MPOILIOr0 M HACTOSILEr0 Ha OCHOBE
OCO3HaHUS U OCMBICIICHUSI UCTOPHUH, TYXOBHBIX LICHHOCTEW U JOCTHKEHUI HAlllel CTPaHbl;

® TOTOBHOCTb M CIOCOOHOCTh Y4YaIIMXCS K CaMOpPa3BUTHIO U CaMOBOCIUTAaHHUIO B
COOTBETCTBUU
C 001IIeUeIOBEYeCKUMH IIEHHOCTSIMU M UCaIaMU TPaKIaHCKOTO O0IIECTBa;

® IPUHSATHUE U pean3anus IeHHOCTEH 310pOBOTo U 6€30MacHOr0 00pasa KU3HU, OEPEKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3UUYECKOMY U TICUXOJIOTHUYECKOMY
3J10pPOBBIO.

JIM4HOCTHBIE pe3y/ibTaThl B chepe OTHOIEHH yyamuuxcs K Poccnu kak k Poaune:

® poccuiickas UIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCHMCKONW WIACHTHUYHOCTU B
MOJIUKYIBTYPHOM COIIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIbTYpPHOH OOIIHOCTH
poccuiickoro Hapona u cyabbe Poccuu, maTpuoTusM, roTOBHOCTh K ciykeHHI0 OTeuecTBy, €ro
3allNTE;

® YBOKEHHE K CBOEMY Hapoly, YyBCTBO OTBETCTBEHHOCTH nepen PoauHOMN, ropaoctu 3a
CBOM Kpaii, cBOO PoauHy, Npoluioe M HACTOsIIEe MHOTOHALMOHAIBHOrO Hapoaa Poccuw,
yBa)K€HHE K TOCYIapCTBEHHBIM CUMBOJIaM (Tep0, ¢iar, THMH);

® BOCHUTaHHE YBAKEHUS K KYNbType, S3bIKaM, TpagulusM M oObluasM HapoJIOB,
npoxuBaromux B Poccuiickont denepanun.

JInyHOCTHBIE Pe3yIbTaThl B c(pepe OTHOLICHHUI YYAIMXCH K 3aKOHY, FOCY1apCTBY U K
rpakIaHCKOMY 001eCTBY:

® TPAKIAHCTBEHHOCTh, TPAXKIAHCKAs NO3ULHA AKTUBHOIO M OTBETCTBEHHOIO YJICHA
poccuiickoro oO0IIecTBa, OCO3HAIOMIETO CBOM KOHCTUTYLMOHHBIE NpaBa M O0OS3aHHOCTH,
YBa)KarOILEr0 3aKOH U IIPaBONOPAIOK, OCO3HAHHO PUHUMAOLIETO TPAAUIIMOHHBIC HAIMOHAIbHBIC
1 00l1euesoBeuyeckre TyMaHUCTUYECKUE U JIEMOKPAaTUYECKUE IIEHHOCTH, TOTOBOTO K yYacTHIO B
OOIEeCTBEHHON KU3HM;

e [pHU3HAHHWE HEOTUYYXJAEMOCTH OCHOBHBIX IMIpaB M CBOOOJ YEJIOBEKa, KOTOPbIE
MPUHAIIIEKAT KAKIAOMY OT POKICHHS, TOTOBHOCTb K OCYILIECTBIIEHHIO COOCTBEHHBIX ITPaB M CBOOO]]
0e3 HapylleHUs MpaB U CBOOOJ APYTrUX JUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE NpaBa U
cBOOO/BI 4YellOBEKa M Tpa)xJaHWHA COIJIaCHO OOIIENPU3HAHHBIM TMPUHIUIAM W HOPMaM
MEXIyHApOAHOTO Mpasa U B coorBeTcTBUU ¢ KoHcTuTynmei Poceniickont denepanuu, npaBoBas 1
MTOJINTHYECKasi TPAMOTHOCTB;



® MHPOBO33PDEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HayKh U
OOIIECTBEHHON MpPAaKTHUKW, OCHOBAaHHOE Ha JUalore KyJIbTyp, a TaKke pa3nyHbIX (opM
0OIIECTBEHHOI'O CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

® MHTEpUOpU3ALUs LICHHOCTEH IEMOKPATUH U COLMAIBHOU COJUAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLICHUM B IPYIIIE WIM COLUAIBHON OpraHUu3allly;

® TOTOBHOCTh Y4YalIUXCA K KOHCTPYKTUBHOMY Yy4YaCTUIO B TMPUHATUM PELICHUH,
3aTparuBalIIUX MX IpaBa M HUHTEPECHl, B TOM YHCIE B PAa3IMYHBIX (opMax OOIIEeCTBEHHOM
camMoOpraHu3aluu, CaMOyIpaBIeHHsI, OOIIECTBEHHO 3HAYUMOM JIESTEIIbHOCTH.

JInuHoCTHBIE pe3yabTaThl B chepe OTHOLIEHH I YYalIUXCH € OKPYKAIOIMMHU JTI0AbMH:

® HPABCTBEHHOE CO3HAHUE U IIOBEJIEHHE HA OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX
LIEHHOCTEH, TOJIEPAHTHOIO CO3HAHUS M IOBEJACHUS B IMOJUKYJIbTYPHOM MHpE, FOTOBHOCTH M
CIOCOOHOCTH BECTHU JIMAJIOT C IPYTUMHU JIObMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHHMsI, HAXOAUTh
oO1Iye eau U COTPYIHUYATD [Tl UX JOCTH)KCHUS;

® [IpUHATHE TyMaHUCTUYECKUX  LEHHOCTEH, OCO3HAaHHOE, YBAXKUTEIBHOE U
N0OpOXKENIaTENbHO OTHOIIEHUE K APYroMy YeJIOBEKY, €F0 MHEHHUIO, MUPOBO33PEHUIO;

e (opmupoBaHUE BBIPAKCHHOW B TOBEACHWU HPABCTBEHHOW MO3WIMH, B TOM YHCIIE
CIOCOOHOCTH K CO3HATENbHOMY BBIOOPY 100pa, HPaBCTBEHHOTO CO3HAHMSI U MTOBEJACHUS Ha OCHOBE
YCBOGHHsI  OOIIEUYEIOBEYECKUX ILIEHHOCTEH W  HPaBCTBEHHBIX YYBCTB  (YeCTH, JI0JITa,
CTPaBEITIMBOCTH, MUJIOCEPAHS U APYKEITIOOHS);

® pa3BUTHE KOMIIETEHIIMA COTPYAHUYECTBA CO CBEPCTHUKAMU, I€TbMU MJIQIILIETO BO3PACTa,
B3pOCJIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOH, Y4eOHO-HCCIIeI0BATENbCKOMH,
MIPOEKTHOM U IPYyTrUX BUAAX IEATEIbHOCTH.

JInyHoCTHBIE pe3ybTaThl B cepe OTHOLICHHMI yYalUXCS K OKPYKAOILIEMy MHUPY,
’KMBOI IPUPOJE, XYA0KECTBEHHOM KYyJIbTYype:

¢ MHUPOBO33PDEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUsS HAyKH,
3HAYMMOCTH HAYKHM, TOTOBHOCTb K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIJIaJICHUE JOCTOBEPHOM
uHpopManrel O MepeloBbIX JOCTUKEHUAX M OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHON HAyKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

® TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCJIE CamMOOOpa30BaHUIO, Ha
MPOTSHKEHUH BCeH )KU3HU; CO3HATEIbHOE OTHOIIEHUE K HENPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO
YCIEIIHOM MpoecCHOHATBHON U 00IIECTBEHHON AEATENbHOCTH.

JIn4HOCTHBIE pe3yJbTaTbl B cdepe OTHOLIEHHMS Y4YalUMXCd K TPyAy, B cdepe
COLMATBHOIKOHOMUYECKHX OTHOLUECHUI:

® 0CO3HAHHBIN BBIOOp OyayIelt nmpodeccuu Kak MyTh M CIOCO0 peaan3aiui cOOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

® TOTOBHOCTh YyYalIMXCAd K TPYIOBOM MNpPOPECCHOHAIBHON MAESITENbHOCTH KaK K
BO3MOXXKHOCTM  y4yacCTHSl B  pEIIEHMHM  JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIeHannoOHaIbHBIX MTPOOJIEM;

® IOTPeOHOCTh TPYAUTHCS, YBAKEHHE K TPYAY U JIIOJSAM TPYAA, TPYAOBBIM JOCTHKCHUSM,
JIO0OPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOUIEHWE K pa3HbIM BHJIAM TPYIOBOM
NEATEIbHOCTH.

JInuHocTHBIE pe3yJbTaThl B cepe GPU3NIECKOro, ICHX0JOIHYEeCKOr0, COMATBHOIO U
aKaJeMH4yecKoro 0/1aronoJry4ymust y4amuxcs:



¢ (u3nyecKoe, SMOIMOHATBHO-TICUXO0JIOTHYECKOE, COLMAIbHOE OJIaronoiyune yqyaumxcs B
KU3HU 00pa30BaTENIbHON OpraHU3aliy, OIIYIIEHHWE JEThbMH 0€30MaCHOCTU U MCHUXOJIOTHYECKOTO
koMdopTa, HHHOPMAITMOHHONW OE30MTaCHOCTH.

2) B MeTanpeAMeTHOM HANlPaBJIeHUM:

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

BoinycKHUK HAy4YuTCH:

® CaMOCTOATEIbHO ONPENENATh LENH, 33aJaBaTh MapaMEeTpbl U KPUTEPUU, MO KOTOPHIM
MO>KHO OIPEIEIUTh, YTO IEJIb JOCTUTHYTA;

® OIICHMBATh BO3MOXHBIC TIOCIEJCTBUSA JTOCTUKEHUS MIOCTABJICHHOM LI€TU B JIESITEIILHOCTH,
COOCTBEHHOM KHM3HU M XKU3HU OKPYKAIOIIUX JFOJEH, OCHOBBIBASCh HA COOOPAKEHUSX ITUKH U
MOpaiu;

® CcTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3aJ]aud B 00pa30BaTEIbHON NEATEIHLHOCTH U
KU3HEHHBIX CUTYaIIHIX;

® OIICHUBATh PECYpPChl, B TOM YHCIE BpeMsi W JAPYrH€ HEMaTepuajbHBIE PECypCHI,
HEO0OXOIUMBIC JUISI TOCTUKCHHSI IIOCTABJICHHOH 1IETIH;

e BBIOMpaTh IMYTh JOCTHIXKEHHUS €M, IUIAHUPOBATH DEIICHHE IOCTABJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHaNIbHbIE U HEMaTepuaibHbIC 3aTPAThI;

® OpraHu3oBbIBaTh >(PPEKTUBHBII MOUCK PECYpCOB, HEOOXOIUMBIX JUISI JOCTHIKCHUS
MOCTABIICHHOM LIEJIH;

® COIIOCTAaBJISATh MOJYUYEHHBIN PE3yIbTAT IEATEIbHOCTH C IOCTABIECHHOM 3apaHee LEblo.

Ilo3naBaTenbHbIE YHHMBepcaJbHbIe yueOHbIe aelcTBUS
BbInyCKHUK HAYYHUTCSH:

® UICKaTh U HaXOJUTh 00OOIICHHBIE CIIOCOOBI PEIICHUs 3a/1a4, B TOM YHUCIIE, OCYIIECTBIATh
pa3BepHYThI HMH(POPMAIMOHHBIM TOWCK M CTaBUTh HA €ro OCHOBE HOBBIE (yueOHbIE H
MO03HABaTENNbHbBIC) 33/1a4H;

® KPUTHYECKH OIICHHBATh M HMHTEPHPETUPOBATH WH(OOPMALMIO C pa3HBIX MO3UIIHH,
pacrno3HaBaTh U GUKCHPOBATH MPOTHBOPEUHS B UHPOPMAIIMOHHBIX UCTOYHHKAX;

® HCIOJb30BaTh PA3JIMYHBIE MOJEIBHO-CXEMAaTHYECKHUE CPEACTBA ISl TPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOIICHUH, a TAK)Ke MPOTUBOPEUNIA, BHISBICHHBIX B HH(POPMAIIMOHHBIX
HMCTOYHHKAX;

® HaXOJUTh U MPUBOAUTh KPUTHUECKHUE apTyMEHThl B OTHOUIEHUH JCHCTBUN U CYXICHUMN
JIPYroro; CIOKOMHO M pPa3yMHO OTHOCUTbCA K KPUTHYECKHM 3aMEYaHHsIM B OTHOIICHUH
COOCTBEHHOTO CYKJIEHUS, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

® BHIXOJUTH 32 paMKH Y4eOHOTO TMpeAMETa M OCYIIECTBIISTH IEICHANPABICHHBIA MOUCK
BO3MOXKHOCTEH JIJIs1 IIMPOKOT0 NEPEHOca CPEACTB U CIIOCOOOB IEHCTBUS;

® BLICTpaUBaTh HHANBUAYATbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUUYCHUS
co

CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUYCHHUS;

® MEHSTb U YAEPKUBATH Pa3HbIC MO3UIIMH B IO3HABATEIBHOM €SI TEIIBHOCTH.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS.

BbinycKHUK HAy4YuTCH:

® OCYIIECTBIIATH JEIOBYI0O KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK
BHYTPH 00pa30BaTeIbHONW OpraHU3allMM, TaK M 3a €€ MpeJeinaMH), ToJ0upaTh MapTHEPOB IS



JIeTOBOM KOMMYHHUKALIMU MCXOJsl U3 COOOpakeHUHl pe3yIbTaTUBHOCTH B3aMMOJCHCTBHS, a HE
JIMYHBIX CUMIIATHUM;

® [IpU OCYIIECTBIECHUU TPYNIOBOM pabOThl OBITh KaK PYKOBOAMTENEM, TaK U YJICHOM
KOMaH/Ibl B Pa3HbIX pOJIAX (Fe€HepaTop MICH, KPUTHUK, UCIOIHUTEINb, BBICTYNAIOLIUHI, 3KCIEPT U
T.1.);

® KOOpAMHUPOBaTb M BBINOJHATH PAa0OTy B YCJIOBUSAX PEAIbHOIO, BHPTYaIbHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

® Da3BEpHYTO, JOTMYHO M TOYHO M3JIaraTb CBOKO TOYKY 3pEHUsS C HCIOJIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U IUCbMEHHBIX ) 3BIKOBBIX CPEJICTB;

® pacro3HaBaTh KOH(DIMKTOIEHHbIE CUTYyallMM M MpPeJOTBpaliaTh KOHQIMKTBI 10 HX
aKTUBHOM (ha3bl, BBICTpPAUBaTh JIEJIOBYI0 U OOpa30BaTENbHYI0 KOMMYHHUKAIMIO, H30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHHUU.

IIpenmeTHble pe3yJibTaTbl OCBOCHUSI IPOTrPAMMBI:
[Inanupyemble pe3ybTaThl 00yUYeHUs
Yuamuiica 10 k1acca HayuyuTcs:

e omnepupoBaTh Ha 0a30BOM ypoBHEl MOHATUSAMHU: KOHEYHOE MHOYKECTBO, 3JIEMEHT
MHOYECTBa, TIOJJMHOKECTBO, MEpeceyeHre U 0ObeAMHEHNE MHOXKECTB, YUCIOBBIE MHOKECTBA HA
KOOPJAMHATHOMU IIPSIMOM, OTPE30K, NHTEPBAJ;

e OrepUpoOBaTh Ha 6A30BOM YpPOBHE MOHATUSMU: YTBEP)KJEHHUE, OTPULIAHUE YTBEPIKICHHUS,
VCTUHHBIE U JIOXKHbIE YTBEPKICHHUS, IPUUNHA, CJIEACTBUE, YACTHBIN CIydail 00IIero yTBep K IeHus,
KOHTPIIPUMED;

® HaxXOJMTh MepecedeHrne U 00beIMHEHNE IBYX MHOXKECTB, IPEJICTABICHHBIX I'papruecKu
Ha YUCJIOBOM IPSIMOM;

® CTPOMTH Ha YMCIOBOM HPSIMOM IOJMHOKECTBO YHCJIOBOTO MHOYKECTBA, 3aJlaHHOE
MPOCTEHIIMMHU YCIOBUSIMH; ® PAclO3HABATh JIOKHBIE YTBEPXKIEHUS, OIIMOKU B PAaCCYKICHMSX, B
TOM YHCJIE C UCITOJIb30BAHUEM KOHTPIIPUMEPOB;

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMHU: II€JI0€ YHUCIO, JEIUMOCTh YHCEN,
OOBIKHOBEHHAsI JpOoOb, AeCATUYHAS IpOOb, pallMOHATBHOE YHCII0, MPUOIMKEHHOE 3HAUCHHE YncTa,
4acTh, J0JI, OTHOILIEHUE, MPOLEHT, MOBBIIICHUE U MOHWKEHHE Ha 33JaHHOE YMCIIO MPOLEHTOB,
MaciTao;

e onepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMU: JIOTapu(PM yucia, TPUTOHOMETPHUYECKas
OKpPY>KHOCTb, I'PaJlyCHasl Mepa yria, BEIU4YMHA YIJIa, 3aJaHHOT0 TOYKON Ha TPUTOHOMETPUYECKON
OKPY>KHOCTH, CUHYC, KOCUHYC, TAHT€HC U KOTAaHI'€HC YITI0B, UMEIOLIUX IPOM3BOJIBHYIO BEIUYUHY;

® BBINIOJHATH apU(PMETHUECKUE IEHCTBUS C LIETIBIMU U PALlMOHATIBHBIMH YHCIIAMU;

® BBINIOJIHATH HECJTIOXKHBIE MPeoOpa30BaHuUs YNCIOBBIX BBIPAXKEHUM, COAEpKAIIUX CTENEHU
qrcel, 1100 KOpHU U3 YKce, 1100 jJorapru(mMbl YUCeIT; ® CpaBHUBAThH pAllHOHATIbHBIE YHCIA MEXTY
co00i;

® OIICHUBATh U CPABHMBATH C PAlMOHAIBHBIMH YHCJIAMU 3HAYECHMS LENBIX CTENIEHEH YUCEll,
KOpHEH HaTypaJlbHOW CTETIEHHU U3 YUCEI, Jorapu(MOB YHCEN B IPOCTHIX CIydasx;

® 1300pakaTh TOYKAMH Ha YUCIOBOM MPSMOH IIeNble U pallMOHaIbHbIE YUCIIA;

¢ 1300pakaTh TOUKAMU Ha YUCIIOBOW MPSMOIL IesIble CTENEHHN YKCeNl, KOPHU HaTypajbHOU
CTETIEHH U3 YHCEJ, JOrapru(Mbl UUCEI B MPOCTHIX CIYyYasx;

® BBINOJIHATH HECNIOKHBIE TPe0Opa3oBaHus LENbIX U IPOOHO-PAllMOHATIBHBIX OYKBEHHBIX
BBIPAKCHU;
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® BRIPA)KATh B IIPOCTEHMINNX CIIy4asiX U3 PABEHCTBA OJIHY IIEPEMEHHYIO Yepe3 IPYIHe;

® BBIYMCIATH B IPOCTBIX CIy4yasX 3HAYEHHUS YHUCIOBBIX M OYKBEHHBIX BBIPAXKECHM,
OCYIIECTBIISISE HEOOXOIUMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS;

® 1300paxkaTh CXEMaTUYECKH YroJl, BEIMYMHA KOTOPOTO BBIpAXKEHA B rpagycax;

® OLIEHMBATh 3HAKHU CUHYCA, KOCUHYCA, TAHI€HCA, KOTAHI'€HCAa KOHKPETHBIX YIJIOB;

® ONKCBIBATH OTACIBHBIC BBIJAIOUIMECS PE3YJbTaThl, IOJYYEHHBIE B XOJ€ Pa3BUTHSA
MaTEMaTHKHU KaK HayKu;

® 3HaTh IIPUMEPbl MATEMATHUUECKUX OTKPBITUHA U UX aBTOPOB B CBSI3U C OTE€YECTBEHHOH U
BCEMHUPHOMN UCTOPHUEH;

® [IOHMMATh POJIb MaTEMaTUKHU B pa3BuTuu Poccuy;

e peulaTh JUHEIHbIE YpaBHEHUS U HEPABEHCTBA, KBa/IpaTHbIC YPaBHEHUS;

e pemmaTh Jjorapudmudeckue ypaBHeHus Buja loga (bx + ¢) = d u mpocrelinme HepaBeHCTBA
Buja logax<d;

e pemaTh MoKa3aTelbHbIe ypaBHEHU, Buaa abx+c= d (rme d MOXXHO MpencTaBUTh B BUC
CTETIEHU C OCHOBAHMEM a) M MpOCTeiie HepaBeHCTBa Bua ax<d (rae d MOKHO MPEACTaBUThH B
BHJIE CTETIEHU C OCHOBAHUEM a);.

® I[PUBOJUTH HECKOJBKO IPUMEPOB KOPHEHW IPOCTEHIIET0 TPUTOHOMETPUYECKOIO
ypaBHEHMs BHJA: Sin X = a, COS X = a, tgXx = a,ctgx = a, rae a — TaOJIMYHOE 3HAYECHUE
COOTBETCTBYIOLIEH TPUTOHOMETPUUECKON (DYHKIINU;

e onepupoBaTh Ha 0a30BOM YpOBHE NOHSATHUSMH: 3aBUCUMOCTh BEIHYUH, (YHKIHA,
apryMeHT U 3HaueHHe (yHKIMH, 00JIACTh ONPEIEICHUS 1 MHOYKECTBO 3HAaUeHUH (PyHKIMH, Tpaduk
3aBUCUMOCTH, TpauK GyHKLINH, HYJIH (PYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUE Ha
YHUCIOBOM NPOMEXKYTKE, yObIBAHME HA YHCIOBOM IPOMEXYTKE, HauOoJblliee M HauMEHbIee
3Ha4YeHHe QYHKIUHU Ha YUCIOBOM IIPOMEKYTKE, Iepuondeckas QyHKIHs, TEpUO;

® OIepUpOBaTh Ha 6A30BOM YpOBHE MOHATUSAMU: NMpsMas U 00paTHask IPONOPLUOHATILHOCTD
JTUHEHas1, KBagpaTuyHasi, JorapupMuyeckas U noka3aTesibHas QyHKIMH, TPUTOHOMETPUUYECKUE
bynxunm;

e pacno3HaBaThb TrpaUKu  3JIEMEHTAPHBIX  (QYHKUMH: TpsMod W oOpaTHOM
MIPONOPLIMOHAIBHOCTH, JINHEHHOM, KBaIpaTUYHOMN, JIOTapU(PMUUECKON U MOKa3aTeIbHON QyHKIIUH,
TPUTOHOMETPUUECKUX (DYHKIIHII;

®  COOTHOCUTh TIpaduKd  dBJIEMEHTapHbIX  (QyHKOUMI: mpsMoil u  oOpaTHOM
MPONOPLMOHATILHOCTH, JIMHEHHOHN, KBapaTUUYHOM, Torapu(pMUUECKOI U MOKa3aTeIbHON QyHKINH,
TPUTOHOMETpHUECKUX (QYHKLHUH ¢ hopMynaMu, KOTOPHIMH OHH 33J1aHbl;

® HaXO/AUTh N0 rpaduKy NpUOIMHKEHHO 3HAUEeHUS (YHKIUU B 33JJaHHBIX TOUKAX;

e omnpenensaTh no rpaduky cBoicTBa (QYHKUMHU (HYJIH, POMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HAaUOOJIbIIINE U HAUMEHbIIINE 3HAYeHUS U T.I1.);

® CTPOUTH ACKU3 Ipaduka PyHKUINHU, YAOBIETBOPSIOIIEH IPUBEIEHHOMY HA0OPy YCIOBHIA
(mpoMeXyTKH Bo3pacTaHusi / yObIBaHWS, 3HAUY€HHE (YHKIIMU B 3aJaHHON TOYKE, TOYKH
SKCTPEMYMOB U T.1.); ® PellIaTh HECI0KHbIE TEKCTOBbIE 3a/1a4 PAa3HbBIX TUIIOB;

® aHAJIM3UPOBATh YCIOBHE 3a/Jayd, NPU HEOOXOAUMOCTH CTPOUTH MJIsl €€ pelICHUS
MaTeMaTHYECKYIO MOJIENb;

® [IOHMMAaTh U MCIIOJIb30BaTh JUIsl pEIICHU 3a/1a4l MH(POPMAIUIO, IPEJCTABICHHYIO B BUIE
TEKCTOBOM M CUMBOJIBHOM 3alucH, CXeM, TaOJIuL, TuarpaMm, rpadukoB, pUCYHKOB;

® JIeliCTBOBATh 110 AITOPUTMY, COJIEPIKALIEMYCS B YCIOBUH 3a7a4u;
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® 1CII0JIb30BaTh JOIMUYECKHE PACCYKICHUS IIPU PELICHUH 3a/1a4H;

e paboTtath ¢ W30OBITOYHBIMH YCIOBUSIMH, BbIOMpas W3 Bceil HMHGOpMAIUH, TaHHBIE,
HEOOXOAUMBIE JJIS pEIICHUS 33/1a4H;

® OCYIIECTBISATh HECIOXKHBIA Iepedop BO3MOMKHBIX pEIICHWM, BBIOMpas M3 HHUX
ONITUMAJILHOE TI0 KPUTEPUAM, CPOPMYJIMPOBAHHBIM B YCIIOBHH;

® AHAIM3UPOBATh W HMHTEPIPETUPOBATH IOJYYCHHBIE PELICHUS B KOHTEKCTE YCIOBHUS
3aJjauu, BEIOUPATh PELICHUs, HE TPOTHBOPEYAIE KOHTEKCTY;

e pelaTh 3a/1a4M Ha pacuyeT CTOMMOCTH HOKYIIOK, YCIYT, HO€3/I0K U T.IL.;

® pemaTh HECJIOKHBIC 33/1a4M, CBSI3aHHBIC C JIOJIEBBIM YYaCTHEM BO BIAJCHUU (UPMOIA,
NPEaNpUsATHEM, HEIBUKUMOCTBIO;

e pelarh 337a4l Ha MPOCThIE IPOLIEHTHI (CUCTEMbI CKUOK, KOMUCCUM) U Ha BBIYMCICHHUE
CJIO’KHBIX MPOLIEHTOB B PA3JIMUHBIX CXEMaX BKJIAJOB, KPEIUTOB U UIIOTEK;

® pemiath NpaKTUYeCKHe 3a7adyd, TPeOyIOIre UCIOIb30BaHUs OTPUIATEIBHBIX YHCEN: Ha
olpesieJieHUue TeMIepaTyphl, Ha ONpPEEIICHNE MTOJIOKEHNUs Ha BPEMEHHOHN ocH (10 Haleil 3pbl U
1ocJe), Ha JABIKEHHE JICHEXKHBIX CPEACTB (IIPUX0J/PacXo), Ha ONpEIeICHNE TITyOUHBI/BBICOTHI U
T.IL.;

® LCII0JIb30BATh MOHATHE MaciiTada Juisl HaXOXKJIEHUs PAacCTOSHUWM M JUIMH Ha Kaprax,
IJIaHaX MECTHOCTH, IJIJaHaX MOMEILEHUH, BBIKpOMKaX, Ipyu paboTe Ha KOMIIBIOTEPE U T.I1.;

e OIEpPUPOBATh MNOHATUSAMM Ipejaea IOCIEI0BaTeIbHOCTH, OECKOHEYHO YyObIBarolas
reoMeTpPHUECKasi IPOrpeccus;

® HaXOJUTb IIPEJIEI MOCIIE0BATEIbHOCTH;

e OIIepUpPOBaTH HAa 6a30BOM YPOBHE MOHATHAMM: TOUKA, IPSIMasi, INIOCKOCTh B IPOCTPAHCTBE,
HapajyieNIbHOCTh U NMEPIEHIUKYISIPHOCTD IPSAMBIX U IJIOCKOCTEH;

® pacrio3HaBaTh OCHOBHBIE BH/bI MHOTOT'PAaHHHUKOB (NPU3Ma, MHPAMHIA, TPSIMOYTOIbHBINA
napajuiesienumne, Kyo);

e y300paxaTb H3ydaemble (GUTYpbl OT PYKM U C NPUMEHEHHUEM IPOCTHIX YEPTENKHBIX
UHCTPYMEHTOB;

e sienaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BH]
CBEpXY, COOKY, CHU3Y;

e u3BIEKaThb HMHPOPMALMIO O MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX  (Urypax,
IIPEJICTABICHHYIO Ha YepTeKaxX U PUCYHKaX;

® IpUMEHATH TeopeMy [Iudaropa npu BEIYUCICHUHN 3JIEMEHTOB CTEPEOMETPHUECKUX PUTYP;

® HAXOAWUTh IUIOLIAJM IMOBEPXHOCTEH MNPOCTEHIINX MHOTOIPaHHHUKOB C IPUMEHEHHEM
hopmyu;

® IIPUMEHSTHh M3BECTHBIE METOJbl MPHU PEIIEHUH CTaHAAPTHBIX MaTEeMAaTHYECKUX 3ajad;
e 3aMeyaTh M XapaKTepU30BaTh MaTeMaTUYeCKHEe 3aKOHOMEPHOCTH B  OKpY’Karollen
JeWCTBUTENBHOCTH;

® MPUBOJUTH NPUMEPHl MATEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpOJE, B TOM YHUCIE
XapaKTEepU3YIOIINUX KPacoTy U COBEPIIEHCTBO OKPY)KAIOIIETO0 MUpa U MPOU3BEACHUN NCKYCCTBA;

e onepupoBaThb Ha 0a30BOM YPOBHE OCHOBHBIMHM ONHCATEIbHBIMU XapaKTEPUCTHKAMHU
YHCIIOBOr0 Habopa: cpeaHee apupMeTHIecKoe, MeinaHa, HauOoJIblllee U HAaMMEHbIIIee 3HAaUEeHUs;

e omnepupoBaTh Ha 0a30BOM YpOBHE IMOHATHUAMHU: YacTOTa M BEPOSTHOCTb COOBITHSA,
ClTy4aitHbIN BBIOOD, OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSMU;

® BEIYHCIIATH BEPOSTHOCTH COOBITHI HA OCHOBE IMOJICUETA YUCIIA HCXOIOB.
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Yuammiica 10 kjaacca moJy4uT BO3MOKHOCTh HAYYUTHCS .

® OIIEpUPOBATH2 MOHATUAMU: KOHEUHOE MHOXECTBO, JJIEMEHT MHOKECTBA, II0JIMHOKECTBO,
nepeceyeHue U OOBEAMHEHHUE MHOYKECTB, YHMCIIOBBIE MHOYKECTBA Ha KOOPAMHATHOW NPSMOH,
OTPE30K, HWHTEpBAJ, TMOJIYHHTEpBaJ, IPOMEXKYTOK C BBIKOJOTOW TOYKOH, Trpadudeckoe
IIPEICTAaBICHUE MHOKECTB Ha KOOPAMHATHOM IIJIOCKOCTH;

® OIIEpUPOBATh MOHATUAMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIE U JIO)KHBIC
YTBEP)KICHUS, IPUYHHA, CICICTBHE, YACTHBIN CITy4yail 00IIero yTBEep KICHHsI, KOHTPIPUMED;

® IPOBEPATH IPUHAIIEKHOCTD DJIEMEHTA MHOXKECTBY;

® HAXOJIUTh IEPECeYCHHE U OOBEAMHEHHE MHOXKECTB, B TOM YHCJE MPEACTaBICHHBIX
rpaduUecKy Ha YMCIOBOM MPSMON M HAa KOOPIUHATHOM TIIOCKOCTH;

® [IPOBOJUTB JI0KA3aTeNIbHbIE PACCYXKIEHUS JUIsl 0O0CHOBaHMSI HCTUHHOCTHU YTBEPXKIECHUM;

e CBOOOJHO OINEPHUPOBATH MOHSATHIAMHU: IEJIOE YUCIO, ACTUMOCTh YUCEN, OOBIKHOBEHHAs
ApoOb, fecsATUYHAs IpoOb, PALIMOHAIBHOE YUCIIO, NPUOIMKEHHOE 3HAUCHUE YMCIIa, 4acTh, J0J,
OTHOIIEHHE, IIPOLIEHT, OBBIIIIEHUE U TOHWKEHUE HA 3aJJaHHOE YKMCIIO MPOLIEHTOB, MacllTao;

® [IPUBOAUTH IIPUMEPHI YUCEII C 3aJaHHBIMU CBOMCTBAMH JCJIMMOCTH;

® ONepUpOoBaTh MOHATUSAMU: JIOTAapU(PM 4YHUCIA, TPUTOHOMETPUYECKAS] OKPYKHOCTD,
paguaHHas ¥ rpajycHas Mepa yria, BeJIMYHMHA yIia, 3aJaHHOTO0 TOYKOM Ha TPUTOHOMETPUYECKOU
OKPY’KHOCTH, CUHYC, KOCUHYC, TAHT'€HC U KOTAaHI€HC YIJIOB, UMEIOIIMX IPOU3BOJIBHYIO BEIIMYHHY,
4lClIa € U TT;

® BBINOJHATH apu(METHUYECKHE ICWCTBUS, COUYETas YCTHBIE M IMUCHbMEHHBIE IPHEMBI,
MIPUMEHSIS IPU HEOOXOAMMOCTH BBIYMCIUTENIbHbBIE YCTPONCTBA;

® HaxOJIUTb 3HAYEHUS KOpHSA HATYypaJbHOW CTENEHHU, CTENEHU C PalUOHAIBHBIM
nokasaresem, Jorapudma, UCroib3ys Ipxu HeOOXOAMMOCTH BBIYUCIUTENbHbIE YCTPONUCTBA;

® 110JIb30BAThCS OLICHKOM M IMPUKUIKOM IIPH NMPAKTUYECKUX pacyeTax;

® [POBOAMTH IO HU3BECTHBIM (opMylaM M IpaBWjIaM IpeoOpa3oBaHUs OYKBEHHBIX
BBIpQ)XEHUI, BKIIIOYAIOIIUX CTENEHU, KOPHHU, JIOTapu(Mbl U TPUTOHOMETpUUECKUE PYHKIIUY;

® HaXOAWUTh 3HAYEHUS YMCIOBBIX U OYKBEHHBIX BBIPDAXKEHUH, OCYILECTBIISAS HEOOXOIUMBbIE
MIO/ICTAHOBKHU U Mpeo0pa3oBaHMUs;

e 1300paaTh CXEMAaTHYECKHU Yroj, BEJIWYMHA KOTOPOTO BBIpa)XKEHAa B Ipaaycax HIU
pannaHax;

® 1ICII0JIb30BaTh IPU PELICHUH 3a]1a4 TaOJUYHbIE 3HAUEHUSI TPUTOHOMETPUUECKUX (PYHKIIMH
YIJIOB;

® BBINIOJIHATH MIEPEBO/T BEIMYMHBI YIJla U3 paJluaHHON Mephl B TPalyCHYIO U 00paTHo;

® JICII0JIB30BaTh METOJI HHTEPBAJIOB JUJIs PEIICHUS] HEPABEHCTB;

® ONEpHpOBaTh MOHATHUSMHU: 3aBHCUMOCTh BEJIMYMH, (YHKLHMS, apryMEHT U 3Ha4YeHUe
¢byHKIMH, 0067aCTh ONpPEeNCHHs U MHOKECTBO 3HaUCHUH (PYyHKIINH, IpaduK 3aBUCUMOCTH, Tpaduk
GyHKIMK, HYTH (QYHKIHMH, TPOMEXKYTKH 3HAKOB IIOCTOSIHCTBA, BO3pAacTaHHWE Ha YHCIOBOM
MPOMEXYTKe, yObIBaHHME Ha YHCIOBOM MPOMEXYTKE, HauOoiblllee M HauMEHblIee 3HaueHUe
(GYHKIIMM HAa YHCIOBOM HNpPOMEXYTKE, Mepuoanyeckas (yHKIUS, MEepUOJ, YeTHas M HeYeTHas
byHKIHH;

e OIEpUpOBaTh MOHATHAMHU: MpsiMas W oOpaTHas MPONOPLUUOHANBHOCTb, JHHEIHAs,
KBaJ[paTU4Has, JorapupMuuecKkas 1 nokasateabHas (QyHKIUH, TPUTOHOMETpUYECKHE (DYHKIIUH;
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e OIpeNeNATh 3HadeHHEe (PYHKIMU 10 3HAUEHHIO apryMeHTa IMpH pa3iMyHbIX CIIOCOOax
3aanus QYHKIINH,

® CTPOUTH rpa)uKU N3yYCHHBIX (YHKIINN;

® ONMCHIBATh 110 rpauKy U B NPOCTEHIINX Ciydasx 1o (opmyse noBeeHUe U CBOICTBA
GyHKUMH, HAXOAUTh 1O rpa@uKy GYHKIIMHU HauOOJIbIINE M HAUMEHbIIINE 3HAUCHNUS;

® CTPOUTH ICKU3 Tpaduka (GYyHKIMH, YAOBICTBOPSAIONUICH MPUBEICHHOMY HabOpy yCIOBHI
(mIpoMeXXyTKM BO3pacTaHHs/yObIBaHMs, 3HaYeHWE (QYHKIMM B 3aJaHHOW TOYKE, TOYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJH (PYHKIUH U T.1I.);

® pelIaTh ypaBHEHMs, IPOCTEHIINE CUCTEMbI YPaBHEHUH, UCIIOJIb3Ysl CBOMCTBA (DYHKLUH U
uX rpaduKoB;

e pelaTh 3a/1a4M Pa3HbIX THUIIOB, B TOM YHUCIIE 33/1a41 NOBBIIIEHHON TPYIHOCTH;

® BHIOMpATh ONTUMAIBHBIA METO/ PELICHUS 3a]a4l, pacCMaTpUBask pa3In4HbIe METOMBI;

® CTPOUTH MOJICIb PEIICHHS 3a/1a4H, IIPOBOANUTH JI0KA3aTeNIbHBIC PACCYKICHUS;

e pemate 3ajaud, TpeOyrolue nepedopa BapUaHTOB, IPOBEPKH YCJIOBUH, BBIOOpPA
ONTUMAJILHOTO PE3yJIbTaTa;

® AaHATTM3UPOBATh M HHTEPIIPETUPOBATH PE3YJIbTAThl B KOHTEKCTE YCIOBHS 3a/1a4H, BEIOUPATH
peleHwst, He MPOTUBOpEYaIIne KOHTEKCTY;

® [IEPEBOJUTH IIPU PELICHUHU 3aJjaud HH(POPMALIUIO U3 OJHON (OPMBI B IPYTYIO, HCIIOJIb3YS
IIPU HEOOXOAMMOCTH CXEMbI, TaOJIUIIbI, IpaUKHU, TUarpaMMsl;

® OTIEPUPOBATh MOHATHAMHM: TOUYKA, IPSIMasi, IJIOCKOCTH B MPOCTPAHCTBE, NapaJICIbHOCTh U
NEPIEHAUKYISIPHOCTD MPSIMBIX U THIOCKOCTEH;

® MPUMEHATH JJISl PEHICHHUs 337a4 reoMeTpudecKue (aKThl, €CIU YCIOBUS NMPUMEHEHUS
3aJjaHbl B IBHOH (Qopme;

® pelIaTh 33/]a41 Ha HaXO0XKJICHUE FeOMETPUUECKUX BEJIMYMH 110 00pa3liaM WK aIrOpUTMAaM;

e jenaTh (BBIHOCHBIE) IIOCKUE YEPTEKU W3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM 4HCIE
pHCOBaTh BUJI CBEPXY, COOKY, CTPOUTh C€YEHUSI MHOTOTPAHHUKOB;

® U3BJEKaTh, HHTEPIPETUPOBATh U MPeoOpPa30BbIBaTh MH(POPMALIMIO O T€OMETPUUYECKUX
¢burypax, npeJCcTaBICHHYIO Ha YepTexkax;

® IPUMEHSATH T€OMETPHUECKUE (PAKTHI ISl pEIICHUS 3a/1a4, B TOM YHCIIE TPEATOIAralONIIX
HECKOJIBKO IIaroB PeIeHHS;

® ONMCHIBATh B3aMMHOE PACIIONIOKEHHE MPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE;

¢ popmynmpoBaTh CBOMCTBA U PU3HAKU UTYP;

® JI0Ka3bIBaTh T€OMETPUUYECKHE YTBEPIKICHHUS;

® BJIJIETh CTaHIaPTHOM KiaccuuKaIueil mpocTpaHCTBEHHbBIX GUTYp (TMpaMuIbl, TPU3MBI,
napaiesIenumne/sl);

® HaXOJUTh IUIOIIAAN TOBEPXHOCTEH reOMETPUUYECKUX TeJ C IPUMEHEHHEM (POpMYII;

® BEIYHCIISITh PACCTOSIHUS M YTJIIBI B IIPOCTPAHCTBE;

® JCIIOJIB30BaTh OCHOBHBIE METOJBl JO0Ka3aTesIbCTBA, IMPOBOAUTH JO0KA3aTENbCTBO H
BBITIOJTHATE OMPOBEPIKECHHE;

® IPUMEHATH OCHOBHBIE METOJIbI PEIICHUSI MATEMaTHUECKUX 3a71ay;

® Ha OCHOBE MaTe€MaTU4YECKHX 3aKOHOMEPHOCTEH B NMPHUPOJE XapaKTEpU30BaTh KPacoTy U
COBEPIIEHCTBO OKPYXKAFOIIEr0 MUPa U IPOU3BEICHUI HCKYCCTBA;
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® IIPUMEHATH NPOCTEHIINE NMPOTrPaMMHBIE CPEICTBA U JJICKTPOHHO-KOMMYHHMKAIL[MOHHBIC
CUCTEMBI IIPU PEIIEHUU MaTEMaTU4YECKUX 3a/]a4;

® UMETh IPEACTABICHUE O IUCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX BEIWYUHAX U
pacupenesneHusx, O HE3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

® METh IIPEJICTABICHUE O MATEMAaTUYECKOM OKUAAHUM U IUCIIEPCUM CITYy4alHbIX BEJIUYHH;

® UMETh MPEICTAaBICHUE O HOPMAJIBHOM pACIPEIEICHUUM U IpUMEpax HOPMaIbHO
pacIpenesIeHHbIX CIIy4aliHbIX BEJIUYMH;

® [IOHMMaTb CYThb 3aKOHa OOJIBLIIMX 4YHMCEl M BbIOOPOYHOIO MeETOJa H3MEpPEHUs
BEPOATHOCTEH;

® UMETh MPEJICTaBIeHUE 00 YCIOBHOM BEPOSITHOCTU U O MOJTHON BEPOATHOCTH, IPUMEHSATH
UX B PELICHUHU 3a7a4;

® VMETh IIPEICTABICHUE O BAXKHBIX YACTHBIX BUJAX PACIPENCICHUN U NPUMEHATH UX B
pELIeHNN 3a/1a4;

® YMETh IIPEACTABICHUE O KOPPEIILMY CIIy4YalHbIX BEJIUYHH, O JIMHEWHONU PErPECCUMN.

Yuammiics 11 kjacca HayduTCs:

e onepupoBaTh Ha 0Aa30BOM YPOBHE MNOHSTHSIMH: apKCHUHYC, apKKOCHHYC, apKTaHI€HC,
ApPKKOTAHI'€HC YUCIIA, JEHUCTBUTEIBLHOE YHCIIO;

® BBINIOJHATH apU(PMETHUECKUE IHCTBUS C LIETIBIMU U PALIMOHATIBHBIMU YHCIIAMU;

e onepupoBaTh Ha 0a30BOM YpOBHE NOHSATHUSMH: 3aBUCUMOCTh BEIHYUH, (YHKIHA,
apryMeHT U 3HaueHHe (QyHKIMU, 00JIaCTh ONpe/IeIeHUsI U MHOXKECTBO 3HaUeHUH QyHKINH, rpaduk
3aBHCUMOCTH, Tpa(uK GyHKINH, HYIH QYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pacTaHUe Ha
YHICJIOBOM IPOMEXYTKE, YObIBAaHHE Ha YHCIOBOM IPOMEXYTKE, HauOOJIbIIEE M HaWMEHbILIEe
3Ha4YeHHEe QYHKIMU HA YACIOBOM MIPOMEKYTKE, IEPUOINIECKast (PYHKIIUS, IEPHO;

® o1iepupoBaTh Ha 0A30BOM YpPOBHE MOHATUAMU: IpsiMasi U 00OpaTHasi MPONOPIMOHAIBHOCTh
JMHEWHas, KBaJpaTHuHasi, JorapudmMudeckas U Noka3areiabHas (YHKIUH, TPUTOHOMETPUUECKHE
byHKIMH;

e pacro3HaBaTb Trpaduku  dIEMEHTapHbIX  (QyHKIMHA: mpsMod M oOpaTHOM
MIPONOPLMOHATIBHOCTH, JINHEHHOH, KBaJpaTUUHOMN, JTorapu(pMUIECKON U MoKa3aTeaTbHONU (PYHKIHUHA,
TPUTOHOMETPHUECKUX (DYHKIIMH;

® COOTHOCUTh TIpaduKH  DBJIEMEHTApHBIX  QYHKOUI: mOpsMoil U oOpaTHOM
MIPONOPLIMOHAIBHOCTH, JINHEHHOM, KBaIpaTUYHOMN, JIOTapU(PMUUECKON U MTOKa3aTeIbHONU (QYHKIIHH,
TPUTOHOMETPUUECKUX (QYHKIMH ¢ popMynamMu, KOTOPHIMH OHU 33/1aHBbI;

® HaxOJUTh MO rpaduKy NpUOIMKEHHO 3HaYeHUs (YHKIMHU B 33/IaHHBIX TOUKaX;

e omnpeaensaTh N0 rpaduky cBoicTBa (GYHKIUU (HYJIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HAaMOOJIbIIINE U HAUMEHBIIINE 3HAYEHUS U T.11.);

® CTPOUTH ICKU3 rpaduka (QyHKIMH, YAOBIECTBOPAIOLICH MPUBEJCHHOMY Ha0OPY YCIOBUI
(mpoMeXXyTKH BO3pacTaHusi / yObIBaHUS, 3HAYeHHE (QYHKIUU B 3aJaHHOM TOYKE, TOYKHU
AKCTPEMYMOB U T.1.);

e onepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMHU: NPOMU3BOJHAs (YHKIMHU B TOUKE,
KacaTenbHas K rpaduKy QyHKIUH, TPOU3BOIHAS QYHKIIUY;

® OTpeeNATh 3HaUeHUE MPOU3BOIHON (PYHKIIMU B TOUKE M0 U300paKEHHUIO KacaTeIbHOM K
rpaduKy, IpOBEACHHON B 3TON TOUKE;
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® PEIIaTh HECTIOKHBIE 3a7a41 Ha IPUMEHEHHE CBSA3H MEXK Iy IPOMEXYTKAMHA MOHOTOHHOCTH
U TOYKaMH 3KCTpeMyMa (YHKLHHU, C OJHOH CTOPOHBI, U MPOMEXYTKAMHU 3HAKOIOCTOSHCTBA U
HYJISIMH TIPOU3BOJHON 3TOW (YHKIIUU — C IPYTOW;

® ONKCHIBATh OTACJBbHBIE BBIJAIOLIMECS pPE3YyJbTaThl, IOJIYYEHHBIE B XOJ€ Pa3BUTHUSA
MaTEMaTHKU KaK HayKu;

® 3HaTh IIPUMEPBI MATEMAaTUYECKUX OTKPBITHHA U UX aBTOPOB B CBSI3U C OTE€YECTBEHHOH U
BCEMUPHOH UCTOPUEH;

® [IOHUMATh POJIb MaTEMATUKHU B pa3BuTHH Poccuu;

® HaxXOoAWUTh OOBEMBI M IUIOLIAJM ITOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHUKOB C
npuMeHeHHeM (opMyII; e pacrio3HaBaTh OCHOBHBIE BHJIBI T€J BpalleHus (KOHYC, IUIUHD, chepa
i map);

® HaxoJUTh OOBEMbI W IUIOLIAJM IOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAaHHUKOB U TEl
BpAllEHUs C IPUMEHEHUEM (HopMyI;

® [IPUMEHSTHh U3BECTHBIE METOJIbl MPU PEIICHUU CTAaHAAPTHBIX MAaTEMATUYECKUX 3ajay; e
3aMeyaTb M XapaKkTepU30BaTb  MAaTEMaTHYECKHE  3aKOHOMEPHOCTHM B  OKpYXKarolleu
JNEHCTBUTEIBHOCTH;

® [IPUBOJUTH NPUMEPbl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE, B TOM YHUCIIE
XapaKTEePU3YIOIIMUX KPacoTy U COBEPUICHCTBO OKPYKAIOIIET0 MUpa U MPOU3BEAECHUN HCKYCCTBA;

e oniepupoBaTh Ha 0a30BOM YPOBHE IOHATHEM JIEKapTOBBI KOOPJUHATHI B IPOCTPAHCTBE;

® HaXOAUTh KOOPJMHATHI BEPLINH Ky0a U MPSMOYTOJbHOTO Mapaiesenumesa;

Yuammiics 11 kj1acca moJry4yuT BO3MOKHOCTh HAYYUTHCH !

e pelaTh paloHalIbHbIE, I0KA3aTeNIbHbIE U JIorapu(MUUECKUe YpaBHEHUS] U HEPaBEHCTBA,
IIPOCTEHNIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI;

® 1ICII0JIb30BaTh METO/IbI PELICHUS] YPAaBHEHUI: IPUBEICHNE K BUY «IIPOU3BE/IEHUE PAaBHO
HYJII0» WIIN «4aCTHOE PaBHO HYJIIO», 3aMEHA [IEPEMEHHBIX;

® 1ICII0JIb30BaTh METO/ HHTEPBAJIOB JIJIsl PELICHNS] HEPABEHCTB;

® CNONb30BaTh TIpa@UuecKuid MeToJ s NPUONMKEHHOTO pEeIlIeHUsT ypaBHEHUH H
HEPABEHCTB;

e y300paXkaTh Ha TPUTOHOMETPUUYECKONW OKPY>KHOCTH MHOKECTBO PELICHHH MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB;

® BBINOJIHATH OTOOp KOpHEH YpaBHEHHMH WM DPELICHUIl HEpaBEHCTB B COOTBETCTBUU C
JIOTIOJTHUTEIBHBIMU YCIOBHUSIMU U OTPAaHUYEHUSIMU;

® ONEpUpPOBATh MOHATHUAMHU: 3aBHCHMOCTh BEJIMYWH, (YHKLHSA, apryMEHT U 3Ha4yeHUe
¢byHKIMH, 0067aCTh ONpEaeNIeHUs] 1 MHOXKECTBO 3HaUeHUH (QyHKIMHU, rpaduK 3aBUCUMOCTH, Tpaduk
GyHKIUM, HYIH (QYHKIUM, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA, BO3pAacCTaHME HA YHCIOBOM
MIPOMEXYTKe, yObIBaHHME Ha YHUCIOBOM NPOMEXYTKe, HauOoJyiplliee U HauUMEHbIIEee 3HAaYeHHE
(GYHKIIMM HAa YHCIOBOM IpPOMEXYTKE, Mepuoauueckas (yHKIUs, MEepUOJl, YeTHAs M He4YeTHas
byHKIHH;

® ONepupoBaTh MOHATHAMH: TpsMas M oOpaTHas MPONOPLUOHAIBHOCTh, JUHEIHas,
KBaJ[paTU4Has, JorapupMudeckas 1 nokaszaresbHas QyHKIUN, TPUTOHOMETpUYECKHE (QYHKIINH;

e OmpeneNATh 3HayeHHe (DYHKIMM 10 3HAUYEHUIO apryMeHTa MpHU Pa3IM4HbIX crocobax
3aaHus (QYHKIMHY;

® CTPOUTH IpapUKU U3yYEHHBIX PYHKIIHIA;
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® ONMCHIBATh 110 rpauKy U B MPOCTEHIINX CiIydasx 1o (Gopmyiie MOBEACHUE U CBOMCTBA
GyHKUMH, HAXOAUTh 1O rpa@uKy GYHKIIMHU HauOOJIbIINE M HAUMEHbIINE 3HAUCHNUS;

® CTPOUTH ICKU3 rpaduka (GyHKIMH, YAOBICTBOPSIOLICH MTPUBEICHHOMY HA0OPY YCIOBUI
(mMpoMeXYTKM BO3pacTaHusA/yObIBaHMs, 3HaueHWE (YHKIMUM B 3aJaHHOM TOYKE, TOYKHU
HKCTPEMYMOB, aCUMIITOTHI, HYJH (PYHKIUH U T.1I.);

® pelIaTh ypaBHEHMs], IPOCTEHIIINE CUCTEMbl YPaBHEHUH, UCII0JIb3Ys CBOMCTBA (DYHKIMN U
ux rpaduKoB;

® OIEepUpPOBATh MOHATHAMH: NMPOM3BOIHAS (DYHKIMHM B TOYKe, KacaTelbHas K Tpaduky
(byHKUIMH, TPOU3BOAHAA QYHKIINU;

® BBIUUCIIATH MPOU3BOJHYIO OJHOWICHA, MHOTOYJICHA, KBAJAPATHOTO KOPHS, MPOU3BOIHYIO
CyMMBI (DYHKITUH;

® BBIYUCIIATH IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMM M MX KOMOMHAIMM, HCIOJIb3Ys
CIIpaBOYHBIE MAaTEPUAIIbI;

® JICCIIEIOBATh B IPOCTEHIINX CITydasX (yHKIUU HA MOHOTOHHOCTb, HAXO/AUTh HAaHOOJIbIINE
W HauMEHbIIWE 3HA4YCHUS (YHKIUH, CTPOUTh TpadUKd MHOTOWICHOB U TMPOCTEHIINX
panroHaTBHBIX (DYHKIIHIA C HCIIOJF30BAaHUEM allapaTa MaTeMaTHIECKOTO aHAIN3A;

® NPEACTaBJIATh BKJIAJ BBIJAIOIIMXCS MAaTEMAaTHKOB B pa3BUTHE MAaTEeMaTHKH M MHBIX
Hay4HbIX o0nacreii;

® IOHMMATH POJIb MAaTEMaTHKH B pa3BuTuu Poccuuy;

® OIIepUPOBATh NOHATUAMM: TOUKA, IPSIMasi, IJIOCKOCTh B IPOCTPAaHCTBE, NapalJIeIbHOCTh U
NEePIEHAUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

® MPUMEHATH JJISl PEHICHHUsS 337a4 TeOMETPUYECKHe (HaKThI, €CIU YCIOBUS TPUMEHEHUS
3aJaHbl B IBHOH (opme;

® pelIaTh 33/]a4u Ha HaXOKJICHUE FeOMETPHUUECKUX BETMUMH [0 00pa3laM MM alropuT™Mam;

e jenaTh (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (QUIYp, B TOM UHCIE
pHCOBaTh BHJI CBEPXY, COOKY, CTPOUTH C€YEHUSI MHOTOTPAHHUKOB;

® U3BJEKaTh, UHTEPIPETHPOBATh U MPeoOpa30BbIBATh MH(POPMAILIUIO O M€OMETPUUYECKUX
¢burypax, npeJCcTaBICHHYIO Ha YepTexkax;

® IPUMEHATh T€OMETPHUECKUE (PAKThI AJIs pEIIeHUs 33/1a4, B TOM YHCIIe MPEANoaralonmx
HECKOJIBKO IIaroB PeIeHHS;

® ONMCHIBATh B3aMMHOE PACIIONIOKEHHUE MPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE;

e (opmysIupoBaTh CBOMCTBA U MPU3HAKU GUTYD;

® JI0Ka3bIBaTh T€OMETPUUYECKHE YTBEPIKICHHUS;

® BJIAJIETh CTaHIaPTHOM Ki1accuuKaIeil mpocTpaHCTBEHHBIX QUTYp (MMpaMUAbl, TPU3MBI,
napajuieNenunenl);

® HaxXoAuTh OOBEMBI U IUIOMIAJM MOBEPXHOCTEH Ie€OMETPUUYECKUX TeNl ¢ MPUMEHEHHEM
hopmyu;

® BHIYHCIISITH PACCTOSIHUS M YTJIBI B IPOCTPAHCTBE;

® JICIIOJIb30BaTh OCHOBHBIE METOBI J0Ka3aTelNbCTBA, MPOBOAMTH JOKA3aTENbCTBO M
BBINOJIHATE OIPOBEPKEHUE;

® IPUMEHATH OCHOBHBIE METO/Ibl PEIICHUs] MaTeMaTHYECKUX 3aj1ay;

® Ha OCHOBE MAaT€MaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepU30BaTh KPacoTy U
COBEPILIEHCTBO OKPYXKAIOIEro MUpa U MPOU3BEACHUIN UCKYCCTBA;
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® IIPUMEHSTH MPOCTEHIINE MPOTPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI MPU PELICHUN MaTeMaTHYEeCKUX 3a]1a4;

® OIEpUPOBATh MOHATHIMHU JIEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPa, YroJ MEXKIY BEKTOpaMH, CKaISIPHOE
MIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI,

® HaxOJIUTh PACCTOSTHUE MEXAY IBYMSI TOUKaMH, CyMMY BEKTOPOB U MPOU3BEACHHUE BEKTOPa
Ha YHCJIO, YroJl MEXKIY BEKTOpamH, CKaJsipHOE IMPOU3BENIECHUE, PacKiIalbIlBaTh BEKTOpP MO ABYM
HEKOJUTMHEAPHBIM BEKTOpaM;

® 3371aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;

e periarh MPOCTEHIINE 3a/1a4r BBEICHUEM BEKTOPHOTO Oa3uca.

Coaeprkanue y4eOHOro npeamera
10 knace (MoayJsb anredpa U Ha4yajIa aHAJIU3A)

JledicTBUTEILHBIE YMCJIA
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IlousgTue neiicTBuTEIbHOr0O Yncia. MHoxecTBa ynces. CBOMCTBA ASHCTBUTEIBHBIX YHCEIT.
Merton marematnueckoil MHIyKIMU. [loouep&nHblii M OZHOBPEMEHHBIH BBIOOP HECKOJIBKHX
3JIEMEHTOB U3 KOHEYHOTO MHOXKECTBA. POPMYJIbI YKCIIa IEPECTAHOBOK, COYETAHHM, PA3MELICHUN.
Pemenne komOMHATOPHBIX 3a1a4. J[0ka3aTeIbCTBO YHCIIOBBIX HEpaBeHCTB. HepaBeHCTBO ocpeqHeM
apru(pMETHYECKOM U CPETHEM reOMETPUUECKOM JIBYX 4ucen. JlemuMocTs nensix uncen. Jlenenue ¢
octaTkoM. CpaBHEHHE 110 MOAYJIIO M. 3a/1auu C 1IeJIOYUCICHHBIMU HEU3BECTHBIMH.

PanmnonanbHble ypaBHeHHs] U HEPABEHCTBA

PaunonansHble BbIpakeHHUs. MHOIOWIEHBI OT OJHOM MEPEMEHHONW. MHOTOWIEHB! OT JBYX
nepeMeHHbIX. DOpMysbl COKPAIEHHOIO YMHOMKEHMS I CTApUIMX CTENeHeW. MHOrodieHsl OT
HECKOJIbKUX NepeMeHHbIX. CuMMeTpuueckre MHorowieHsl. @opmyiia OuHoMa HeroToHa, CyMMBI 1
pasHocTu creneHeil. CpoiicTBa OMHOMHANBHBIX Kod(urmenToB. Tpeyronpauk [Tackams JlenMocTs
MHOro4IeHOB. JleneHnne MHOrounaeHos ¢ octatkoM. Ausroput™m EBximpa. Teopema besy. Cxema
I'opuepa. Kopenb MHOrOuneHa. Yucino kopHeil MHOrouieHa. PanioHaibHble KOPHU MHOTOYJIEHA C
nenbiMu - ko3 duumenramu. Pemenne wnenbix anreOpandeckux ypaBHEHHWH. PammoHanmbHBIE
ypaBHeHUs. CHCTEMBl palMOHANBHBIX YypaBHEHUH. OCHOBHBIE TPUEMBI PELICHUS CUCTEM
ypaBHeHUW. MeTo MHTEpBAJIOB pelICHUsI HEpAaBEHCTB. PanmonanbHbele HepaBeHcTBa. Hectporue
HEPaBEHCTBA.

Kopensb crenenu n

[Tonstue ¢pynkuuu u e€ rpapuka. Oynkuus y= xn. [lonarue kopHsa crenenu n. Kopuu
4ETHOM M HEUETHOU cTeneHe. ApupmeTrnueckuil KopeHb. CBolicTBa KOpHEH creneHu n. OyHKIus

H/’ a9 /e 9
y=V [P]H, X >0 OyHKIWHA y = VITIEL
CreneHb MOJIOKUTEIHLHOTO YACIA

[TonsiTve cTeneHM ¢ palMOHAIBHBIM IOKa3aTesneM. CBOMCTBA CTENEHU € PallMOHAIbHBIM
nokasareneM. llonarne npepena nocnenoBarenbHOCTH. CyHIECTBOBAHME INPENENa MOHOTOHHO
OTPaHUYCHHOM ITOCIIEIOBATEIbHOCTH. JIJIMHA OKPYKHOCTH M IUIOLIAAb Kpyra Kak IIpeIesbl
nocienosarenbHocT. CBOMCTBA NpeaesoB. Teopemsl 0 mpezenax nociaenroBaTesbHOCTH. [lepexon
K IIpefieaM B HEpaBEHCTBaX. beckoHeuHOo yObIBaroIasi FeOMETpPHUECKasl IPOrpeccus U e€ cyMmMma.
Yucno e. [lonarue ctenenu ¢ uppalMoHaIbHbIM Moka3ateneM. [TokazarenbHast pyHKINS.

IIpousBoanas

[Tonsatue mpousBonHOW. MexaHndeckud M (U3NYECKUH CMBICT  MPOU3BOAHOM.
IIpousBomnass cymmbl. [IpomsBomnHas pasHoctu. HempepblBHOCT  (QYHKIUH, HMEIOMINX
npousBoaHywo. IIpousBomnass npousBeaeHuda. IIpousBoanas 4vactHoro  IIpousBogHbie
aneMeHTapHbIX QyHKuMi. [IponsBogHas cnoxuoit pynkuuu. [IponsBogHas o6paTHOi QyHKIMH.

IIpuMeHeHne NPOU3BOAHOM

MakcuMyM U MHUHUMYM OGYHKIMH. TOYKM BKCTpeMyMa. YpaBHEHHE KacaTelbHOM.
[Tpubnuxennsie BeluMcIeHUs. Teopembl O cpenHeM. Bospacranwe u yObiBaHue (QYHKUIHUH.
[Ipon3BoHbIE BBICHIMX MOPSAKOB. BBIMYKIOCTh M BOTHYTOCTh Ipaduka (QyHKIUH. DKCTpEMyM
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(GYHKIMU ¢ MHCTBEHHON KPUTUYECKON TOYKOM. 3a/laul HA MAKCUMYM U MUHUMYM ACHMIITOTBHI.
JpoOHo-nuHeiHast QyHKITHSL.

CHHYC U KOCHHYC yIa

[Tonsitue yrna. Pagquannas mepa yria. OnpeneneHue cuHyca U kocunyca yria. OCHOBHBIE
dbopMynbl s sina u cosa. Dopmynsl nmpuBeneHus. ApkcuHyc. Apkkocunyc. Dopmynbl ams
apKKOCHHYCa U apKCHUHYca.

TaHreHc U KOTAHI€HC yrJia

Onpenenenue TaHreHca W KoraHrenca yria. OcHoBHble (opmynbl s tga u ctga.
ApKTaHTeHC U apKKOTaHreHc. POpMYIIbI sl apKTaHT€HCa U apKKOTAHTeHCa.

DopMYy.JIbl CJI0KEHUS

KocrHyc pasHOCTH M KOCHHYC CyMMBI ABYX yri0B. @OpMyJIbl U1 JONIOJHUTEIBHBIX YIJIOB.
CuHyC CyMMBI U CUHYC Pa3HOCTH ABYX yrioB. CymMma U pa3HOCTb CUHYCOB U KOCUHYCOB. DOpMyJIbl
JUIsl BOMHBIX M IIOJIOBUHHBIX YIJIOB. IIpousBenenue cunHycoB U KocuHycoB. Dopmyna s
TAHT'€HCOB. BpIpajkeHue TPUrOHOMETPUUECKUX (DYHKIUN Yepe3 TAHT'€HC IMOJIOBUHHOIO apryMeHTa.

Tpnr0HOMeTpnqec1me q)yHKIII/II/I YUCJI0BOI'0 aprymeHnTa

Tpuronomerpuueckue ¢ynkuuu. [lepuon dynxmum. OyHkuus y = sin X U y = COS X.
QyHKIUA Yy =tg X 1 y = ctg X.

TpI/IFOHOMeTpI/I‘{eCKI/Ie YPAaBHCHHUSA U HEPABCHCTBA

IIpocreiiline TPUrOHOMETPUUYECKUE YPABHEHUSA. Y PABHEHUS, CBOISIIMECS K IPOCTENIIUM
3aMeHOM Hen3BecTHOTO. [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYIN IS PEIICHUS
ypaBHeHUN.OHOpOAHBIE ypaBHEHHs. [Ipocrteifine HepaBeHCTBAa MJisi CHHYCa M KOCHHYCA.
[Ipocrelinne HepaBeHCTBA JIJIs TAHTEHCA U KOTaHreHca. HepaBeHcTBa, CBOASIIIMECS K TPOCTEUILIAM
3aMEHOI HeU3BECTHOro. BBeieHrne BcrioMorarenpHoro yria. 3aMeHa HEeM3BECTHOTO t = sinX + COSX.

9J1eMeHTBI CTATHCTUKH U TCOPUH BEPOATHOCTH

TabnuuHoe M rpaguueckoe NpeacTaBlIeHUE JaHHBIX. UHMCIOBBIE XapaKTEPUCTHKHU DPSIOB
naHHbIX. [loHSATHE TeopuM BEpPOSITHOCTH. DJIEMEHTapHbIE M CIOKHbIE COOBITHS. BeposTHOCTH
coObiTusa. CBolicTBa BeposiTHOcTe coObiTuil. Cymma coObiTuii. IlpousBeneHue CoOOBITHIA.
[IporuBononoxueie coObiTHs. [loHsATHE O He3aBUCMMOCTH cOObITHI. BeposTHOCTE U
CTaTUCTUYECKasl YaCTOTA HACTYIIJICHUS! COOBITUH.

10 knace (Mmoayab reomeTpusi)

AKCHOMBI CTEPpEOMETPUU U UX CICACTBUSA
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OCHOBHBIE TOHATHS CTEpeoMeTpuu (TOYKa, THpsAMas, IUIOCKOCTh). [loHsTHE 00
aKCMOMAaTHYECKOM CHoco0e TOCTPOCHUS T€OMETpHH. AKCHOMBI crepeomerpuu. Hekoropsie
CIICACTBUS U3 AKCHOM.

HapaJ’IJ’IeJ’IbHOCTL NPpAMBbIX U IJIOCKOCTel

Ilepecekaromuecss U napajuieiabHble NOpsMble B IpocTpaHcTBe. [lapamienbHOCTH Tpex
npsambix. [lapamiensHocThs NpsMOM M IUIOCKOCTH, IpHU3HAK U cBoicTBa. CKpermmBaromuecs
npsiMble. YTJbl C COHAIIPaBICHHBIMM CTOPOHaMHU. YTOJ MEXAY MNPSMbIMH B IPOCTPAHCTBE.
[TapannensHblie miockoctu. [Ipu3Hak napanienbHOCTH IBYX IIockocTei. CBOMCTBA MapaiieIbHBIX
mwiockocteil. [lapamnensHoe nmpoektupoBanue. OpTOroHaJIbHOE U LIEHTPAIbHOE MPOEKTUPOBAHUE.
[Tnomanb opTOroHaNbHON NPOEKIUK MHOTOYTOJIbHUKA. M300paxeHne mpocTpaHCTBEHHBIX (pUryp.
Tetpasap u napauienenunes,. CeueHrss MHOrorpaHHUKOB. [locTpoenne ceueHui.

IlepneHaMKy/ISAPHOCTH NPSAMBIX H IIOCKOCTE

[lepnienguKynsgpHbIE IpsIMblE B IpOCTpaHcTBe. Ipru3HaK neprneHauKyaspHOCTH HPIMON U
wiockocTy. lleprnienaukynsp U HakiaoHHasd. PaccTositHMEe OT TOYKH /0 IJIOCKOCTH, OT MPSIMOW 10
IUIOCKOCTH, MEXAy MapajUleIbHBIMU IUIOCKOCTSIMH, MEXJIY CKpEIIMBAIOIIUMUCA IPSIMbIMU.
Teopema 0 Tpex mHepneHAUKYJspax YTosl MEXAy NpsSMOM M IUIOCKOCThIO JIBYrpaHHBIA yrou,
JIMHEWHBIN yroa ABYrpaHHOro yria. [lpu3Hak nepneHauKyIsipHOCTH IBYX IIJIOCKOCTEH, CBOMCTBA.
MHuororpanssie yrisl. [IpaMoyronbHbIi napauieenumne.

MHOroOrpaHHUKH

[lonsaTne MHOTOTpaHHMKA (BepIIMHBI, peOpa, TpaHHM MHOTOrpaHHHUKA). Pa3Beprka.
Beinyksible mMHOrorpaHHuku. Teopema Oiinepa. Ilpusma. Ilpsmas u HakiIOHHas mpu3Ma.
IIpaBunbHag npusma. IIupamuna. TpeyronpHas nupamuna. [IpaBuibHas nupamuga. YcedeHHas
nupamuza Ilonarue cummerpun B nmpoctpaHcTse. [IpaBunbHble MHOrOorpaHHuku. CHMMeETpHs B
KyOe, B mapajuiesienuiese, B Ipu3Me 1 MupaMuie.

11 kaacc (Moay b ajiredpa U HaA4YaJIa aHAJIU3a)

@OyHkuuM U UX rpapuxku

Oyukuuu. CnoxHas GyHKIUA. DneMeHTapHble GyHKIuU. O6nacTh onpenenenus 1 001acTb
3HaueHus (QyHKUM. OrpaHuu4eHHOCTh (QYHKIHMHA. YeTHOCTb, HEYETHOCTb, MEPUOJUYHOCTD
¢byukiuii. [IpoMmexyTku Bo3pacTaHHsi, YObIBaHHUS, 3HAKOMOCTOSIHCTBA W HYIM (QYHKIIHH.
MoHoToHHOCTH GyHKIMH. VMccaenoBanne GyHKIMNA U TOCTPOEHUE MX IPadUKOB dJIEMEHTAPHBIMU
Metonamu. I'paduku GyHKIUH, CBSI3aHHBIX ¢ MOAyJeM. [ 'paduku CI0KHBIX (YHKITHI.

IIpenen ¢pyHKUMU U HENPEPbLIBHOCTH
[Tonstue npenena ¢ynkuuu. CpoiicTBa mpenenoB GyHKui. OZHOCTOPOHHHME MPEIEIBI.
[TonsitTue HempepelBHOCTH (QyHKIMU. OCHOBHBIE TEOPEMBI O HENPEPBIBHBIX (DYHKIHUAX.

HenpepbIBHOCTH 31eMeHTapHBIX QyHKIUI. Pa3ppiBHBIE (YyHKIIMH.

OOpaTHble pyHKIMH
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[Tonsitue  obpatHoit  ¢dyHkumu. B3ammao  oOpatHbie  QyHkiuu.  OOpaTHBIC
TpuroHomerpuyeckue ¢yHkuuu. [IpuMepsl HCHOIB30BaHUS OOPATHBIX TPUTOHOMETPUYECKHX

hyHKIHIA.
Jlorapugmsl

[Tonstue norapudpma umciaa. OcHOBHOE JorapudMuveckoe TOXKAecTBO. HarypanbHblid
norapum. CpoiictBa norapudmos. [lepexon Kk HOBOMY OCHOBaHHIO. JlecsSTHUHBIE JIOTapH(MBL
Jlorapudmuueckas Gynkius. CreneHHas QyHKIHA.

HpocTeﬁmne NnoxKa3aTejJbHbIC U norapml)aneCKne YPABHCHUSA N HEPABCHCTBA

[Tpocreiimue nokaszarenbHble ypaBHeHUd. [Ipocrteiimne norapupmuyeckue ypaBHEHHS.
VYpaBHEHUs, CBOASIIMECH K MPOCTEUIINM 3aMEHOW HEM3BECTHOTO. IIpocTeiimue nmoka3areibHbIe
HepaBeHcTBa. [Ipocteifine norapupmMuyeckue HepaBeHCTBA. HepaBeHcTBa, cBOAsIIMECS K
MIPOCTEUIINM 3aMEHON HEU3BECTHOTIO.

IlepBooGpa3nas u uHTErpasa

[Tonsitme mepBooOpazHoi. I[lpaBuna BeMUCICHHS TMEepBOOOpa3HBIX. [lepBooOpasHbIe
aneMmeHTapHbX GyHkuui. [lnomans kpuBonuHeitHoW Tpanenuu. [lonsTtue oOompeneneHHOM
unterpaine. @opmyna Hetotona-JleitOnuna. CBoiicTBa ONpeaeIeHHbIX HHTETPAJIOB.

YpaBHeHus — cJjieICTBHS

[lonsiTue ypaBHeHUs-CleACTBUA. PemieHue uppanvoHalNbHBIX ypaBHeHUU. Bo3BeneHue
ypaBHEHHS B 4YeTHYIO cTeneHb. lloreHuupoBanue ypaBHeHuil. J[lpyrue mpeoOpa3oBaHue,
MIPUBOIAIINE K YPAaBHEHUIO-CIIEeICTBUIO. [[prMeHeHre HeCKOMBKUX MPeo0pa30BaHUiA, TPUBOISIIINX
K YpPaBHEHUIO-CJIE/ICTBUIO.

PaBHOCH/ILHOCTH ypaBHEHUI HA MHOKeCTBaX
OcHoBHbIE TOHATHS. Bo3BeneHHe ypaBHEHUsS B HaTypalbHYlO cTeneHb. lloTeHimupoBanue u
Jorapu(MUpOBaHUE YpaBHEHUN. YMHOKEHHUE ypaBHEHUS Ha QyHKIMI0. [Ipyrue npeoOpa3zoBaHus
ypaBHeHUH. [IpuMeHeHHe HECKONbKUX NpeoOpa3oBaHuil. YpaBHEHHS C JIOMOJHUTEIbHBIMH
YCIIOBUSIMHU.
PaBHOCH/ILHOCTH HEPABEHCTB HA MHOKeCTBaX

OcHoBHble NOHATUS. Bo3BeieHne HepaBEeHCTB B HaTypalibHYIO cTerneHb. [loTeHnupoBanue
U Jorapu(MUpOBaHME HEPABEHCTB. YMHOXKEHHE HepaBeHCTBA Ha (QyHkmuoo. [pyrue
npeoOpa3oBaHusl HEpaBeHCTB. lIpuMmeHeHWe HECKOIBKMX TmpeoOpa3zoBanuii. HepaBeHcTBa ¢
JOTIOJTHUTEIBHBIMU YCI0BUSIMUA. HecTporue HepaBeHCTBA.

MeToa NpoMeKyTKOB /1JIs1 YPABHEHHU U HEPABEHCTB

VYpaBHeHUs 1 HEpaBEHCTBa ¢ MOyJIeM. MeTo ] HHTEpPBAJIOB Il HEMPEPHIBHBIX (YHKIIHH.

PaBHOCHJILHOCTH YPABHEHHI U HEPABEHCTB CHCTEMAaM
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OcHoBHble TIOHATHSA. Pacnaparommecs ypaBHeHUs. PemieHue ypaBHEHUMH € TMOMOILBIO
cuctem. YpaBHeHuss Buma f(a(x)) = f(B(x)). Pemenue HEpaBEeHCTB C TOMOIIBID CHUCTEM.
HepasenctBa Buga f(ox))>f(P(x)).

HeCTaHHapTHBIe METO/AbI PCIICHUA ypaBHeHnﬁ H HEPABCHCTB

Hcnonk3oBanue obnacteii cymectBoBanus GpyHkiuii. Micronb30BaHne HEe OTPUIIATEIIBHOCTH
¢byukuii. Mcnonb3oBanue orpaHudeHHocTH (yHKuuu. lcmonb3oBaHue CBOWCTB CHUHYcCa U
Kocunyca. Mcrnonap30BaHue YUCIOBBIX HEepaBEHCTB. Vcnosib3oBaHuEe MPOU3BOIHOM ISl PEIICHUS
ypaBHEHU U HEPABEHCTB.

CucreMbl ypaBHEeHHMH C HECKOJIbKUMM HEU3BECTHBIMU

PaBHocmiibHOCTE cuctem. Cucrema — cienctBue. MeTo 3aMeHbl HEM3BECTHBIX.
HecrannapTHble MeTObI pellieHUs] ypaBHEHUI U HEPABEHCTB.

YpaBHeHHUsI 1 HEPABEHCTBA ¢ MapaMeTpaMu

YpaBuenuss ¢ mnapamerpoM. HepaBenctBa ¢ mnapamerpoM. CHCTEMBl ypaBHEHUH C
rnapameTpoM. 3a/1auu ¢ YCIOBUSIMHU.

KoMmiekcHbIe yncia

Anrebpanueckass ¢opmMa KOMIUIEKCHOTO uyucia. ComnpspKeHHbIe KOMIUIEKCHBIE YHCIA.
l'eomeTpuueckass HWHTEpHpeTannds KOMIUIGKCHOTO duWcia. TpuroHomerpudeckas  (opma
KOMIUIEKCHOTO uucia. Bo3BeneHwe B HaTypanbHylo creneHb (dhopmyrna Myaspa). Kopuu us
KOMIUICKCHBIX YHCEeI M uX cBoicTBa. KopHu MHOrowineHoB. OCHOBHas Teopema aiareOpel.
[TokazarenpHast popmMa KOMIUIEKCHBIX YHCEIL.

TexcToBbIE 3a0a9N

3aauM Ha YMCIOBBIE 3aBUCUMOCTH. 3a/1auil Ha JBHKEHHE. 3a/1a4l Ha COBMECTHYIO padoTy.
3a1aun Ha CMECH U CIUIaBbl. 3aa4M Ha paboTy. DKOHOMUYECKUE 3a/1a4H.

11 kaacc (moxpyJsb reomeTpus)

BekTopsl B npocTpancTBe

[Tonsitue BekTopa. Moayns BekTopa. PaBeHcTBO BekTopoB. KonnmmHeapHbIe BEKTOPEHI.
CiokeHue W BBIYUTAHUE BCKTOPOB. VYMHOXEHHE BCKTOpa Ha 4YHCIO. KOMHHaHapHBIe BCKTODBGI.
PasnoxxeHne BekTopa MO TpeM HEKOMIUIAHApHBIM BeKTopaMm. JlekapTOBBI KOOpAWHATHI B
IPOCTPAHCTBE. KOOp)II/IHaTBI BCKTOpA. CBs3b MCXKIY KOOpAWHaTaMH BCKTOPOB U KOOpAWMHATAMHU
Touek. [Ipocreiinme 3amaun B KOOpAMHATaX. YTolI Mexay BekTopamu. CKalspHOe MPOU3BEICHHE
BCKTOPOB. Briuncnenne YrjIoB MCXKAY MNOpAMBIMU U IIJIOCKOCTAMU ypaBHeHI/Ie IIJIOCKOCTH.
Paccrostare ot Touku 110 miockocTH. LlenTpansHas cummerpus. OceBas cuMMeTpusi. 3epKaabHas
cumMmetpus. [lapannensHbiil mepenoc. [IpeodbpazoBanue momgoousi.
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uauHap, KOHYC U map

[TonsATHEe TMAMHIPA, TWIMHAPUIECKON MoBepxHOCTH. [101ans NOBEpXHOCTH IMIMH/PA.
OceBble cedyeHHMs] M CEUYEHHS MapajlielbHble OCHOBaHUIO. [loHSATHE KOHyca, KOHHUYECKOM
noBepxHocTu. Ilmomane moBepxHOCTH KoHyca. OceBble CEYCHHMS W CEUCHHs IapajuleibHbIe
OoCHOBaHMIO. YceueHHbI koHyc. Cdepa m map, ux ceueHus. YpaBHeHHE cdepnl. BzammHoe
pacrionioskenue cdepsl U miockoctu. KacatenmpHast miockocts kK cdepe. Cdepa, BnucaHHas B
MHororpanHuk. Cdepa, onrcaHHas OKOJIO MHOTOTpaHHHMKA. DIUIUIIC, rurnepbosia, mapadona Kak
CeueHHsI KOHyca.

O0BeMBI T

[Tonstue o6vema. O6beM kyOa, mapamienenunena O0bvem npsmMoid mpusMbl. O0beM IIIIMHIPA
Brruuciienne 00beMOB TEJ ¢ TIOMOIIBIO ONpeesieHHOro HHTerpaia. O0beM HAKIIOHHOM MPHU3MBI,
nupamuibl, Konyca. OtHomeHue 06beMoB moao0HBIX Tel OObvem mapa. [Tnomans chepsr O0BeM
IIIAPOBOT'O CErMEHTA, IIIAPOBOT'0 CJIOSI, IIIAPOBOTO CEKTOpa

TemaTnyeckoe IJIAHMPOBaHHUE
Moay.ab BocniuTaTeabHOM nporpamMmmsl «llIkonbHbIH ypok»

UCIIOJIb30BaHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEH COJEP KaHUS MATEMaTUKH:
- IPUMEHEHHE Ha YPOKE HHTEPAKTHUBHBIX (POPM PaOOTHI C YHAIIUMHUCS;
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- IoAACpIKKa MOTUBAITUN 06yqa}0mnxcx K ITOJIYYCHUIO 3HaHPIfI, YCTAaHOBJICHUE IMTO3UTUBHBIX MEKITNYHOCTHBIX

OTHOIIICHHH B KJ1acce U 100porKenaTenbHON aTMocdepbl BO BpeMs ypokKa,

- MHUIHALUS ¥ TTOJIePKKa UCCIIEAOBATEILCKON ACATEIIFHOCTH YIAIIXCS TSI TPHOOPETEHNUS HABBIKOB

CaMOCTOATCJIbHOTO PCHICHUA npo6neMm, HaBbIKa Oq)OpMHeHI/ISI COOCTBEHHBIX uaeu
- YCTAaHOBJICHUC JOBCPUTCIIBHBIX OTHOIIICHUH MCXKAY MpernoaaBaTejIsiIMu U 06y‘{aIOIlII/IMI/ICH

- no0yxeHre 00yJalomuxcs CoOII0IaTh Ha YpoKe OOIIECIPUHATHIC HOPMBI ITOBEACHHS,
npaBmiia OOIIEHHS CO CTAPIIUMH M CBEPCTHUKAMM, TPUHIIMITBI Y4eOHOH AUCIMIUIMHBI U CAMOOPTaHU3aLluH

«MOJYJIb AJITe0pa W HAYAJIA AHAJU32»
10 knacc 6a30BbIi ypoBeHb (3 yaca B Henento, Bcero 105 1)

Tembl KonuyectBO | KOHTpOJBHBIE
4acoB paboThI

Tpuronomerpuueckue GyHKIUU 159 1
DopMyIIbI CIOKEHHS U X CIEACTBUS 159 1
OcHoBHBIE CBOICTBA (DYHKIIUU 134 1
Perienrie TpUrOHOMETPUUECKUX YpaBHEHHE U HEPABCHCTB 14y 1
ITpon3BoHas 144 1
IIpuMeHeHne HeNIPEepPBIBHOCTH U TPOU3BOJHOM 94

[TpruMeHeHrne TPOU3BOTHON K MCCIEIOBAHNUIO (DYHKITMH 164 1
[ToBTOpenue kypca anre6psl 10 kinacca 94

TemaTu4eckoe NJIAHMPOBAHME
«MOoayJib ajiredbpa U Ha4YaJ1a aHATU3a»
10 knacc yrayOneHHslid ypoBeHb (5 uacoB B Hezento, Bcero 175 u)
Tembl KonnuectBo | KOHTpPOJIbHBIE
4acoB paboTHI

IToBTOpEeHME 4u

JlencTBUTENIbHBIE YHCIIA 164 1
Uucnosble QyHKIIUU 11g 1
Tpuronomerpruyeckue GyHKINH 304 1
TpuroHomeTpru4ecKue ypaBHEHHUs 12y 1
ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 284 1
KommuiekcHsle yncna 14y 1
IIpousBoHas 39y 2
Komb6unaropuka 1 BEpoSITHOCTh 104 1
[ToBTOpenwne kypca anredpsr 10 kmacca 11g 1

TemaTnueckoe NMJIAHMPOBAHUE
«MOAYJIb reOMeTpHsD)

10 xiacc 6a30BHIii ypoBeHb (2 "aca B Heento, Bcero 70 1)

Temnl

KonnuectBo

KOHTPOJIbHBIC
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JacoB paboThl
BBenenue 54
[TapanienbHOCTh NPSIMBIX U IJIOCKOCTEN 194
IlepneH quKyISIPHOCTD MIPSIMBIX U IIJIOCKOCTEN 20y
MHoOrorpasHuKu 12y 1
BekTopsl B IpocTpaHcTBE 8y
Nrtorosoe noBropenue kypca reomerpun 10 kinacca 64 1
TemaTu4eckoe NJIAHMPOBAHME
«MOJYJIb TeOMeTPHs»
10 knacc yriyosaennsiii ypoenb (5 yacoB B Henelnto, Bcero 175 )
Tembl KosnuectBO | KOHTpPOJIbHBIE
JacoB paboThI
['eomeTpusi Ha MIIOCKOCTH 204 1
AKCHOMBI CTEPEOMETPUHU U UX MPOCTEHIIINE CIEICTBUS 54
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEN 194 1
IlepnesMKyISIPHOCTD IPSIMBIX M INIOCKOCTEN 199 1
JlexapToBbl KOOPAMHATEI U BEKTOPHI B IPOCTPAHCTBE 304 1
Hrorosoe noBropenue Kypca reomerpun 10 kiacca 124 1
TemaTu4eckoe NJIAHMPOBAHME
«MOoayJib ajiredfpa U Ha4YaJ1a aHAJIU3a»
11 knmacc 6a30BbIit ypoBeHb (3 yaca B Heaelnto, Bcero 102 q)
Tembl KonnuectBo | KOHTpPOJIbHBIE
4acoB paboTHI
IToBTOpenue kypca anredps! 10 kimacca 4u
[TepBoobOpazHas Ou 1
WHTerpan 109 1
O00011eHNEe TOHSITUS CTEIIEHU 134 1
IToka3zarenbHas u JorapudmMudeckas QyHKIHS 189 1
[Tpon3BoiHas MOKa3aTeIbHOM U IorapuMuieckoil pyHKIIH 149 1
DIEMEHTHI TEOPUH BEPOSITHOCTEMN 139 1
IToBTopenue kypca anredpsr 10 u 11 xmacca 214 1

TemaTnueckoe NMJIAHMPOBAHUE

«MOayJIb ajiredpa U HAYAJIA AHATU3a»

11 knacc yrayonenHsiii ypoBeHs (5 yacoB B Henento, Bcero 175 )

TeMmnl

KomnuuectBo

KOHTPOJIbHBIC
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JacoB paboThl
IToBTOpenue Kypca anredpsr 10 kmacca 94
MHorouseHbl 12y 1
Crenenu u kopau. CTeneHHble (YHKIIMU 304 1
[Toka3zarenpHas u JorapudmMudeckas QyHKIHS 43y 1
[TepBooOpasHas u uHTErpal 129 1
DJIEMEHTHI TEOPHH BEPOSITHOCTH M MaTEMaTHUYECKON CTATUCTUKH Ou 1
VYpaBHeHus v HepaBeHCTBA. CHUCTEMBI YPABHEHHI M HEPABEHCTB 35y 1
O6o061maro1iee TOBTOPEHHUE Kypca aaredpbl 1 MaTeMaTHYeCKOro 8u
aHanm3a 3a 11 kmacc
[ToBTOpeHue Kypca anreOpbl 1 MAaTEMaTHYECKOTO aHaIK3a 32 129 1
BECh Kypc 00ydeHus
TemaTHuyeckoe NJIAHWUPOBAHME
«MOJYJIb TeOMeTpHs)
11 xiacc 6a30BbIii ypoBeHb (2 daca B Hejelto, Bcero 70 1)
Tewmbl KonuuecTtBo | KOHTPOIBHBIC

4acoB paboThI
MeTo1 KOOpJIMHAT B TPOCTPAHCTBE 154 2
[{nnmHap, KOHYC U ap 179 1
OO0beMbI Ten 22y 2
HTorosoe noBTOpEeHHE Kypca reOMETpUHU 149 1

TeMaTnuyeckoe MJIAaHMPOBAHUE
«MOJYJIb TeOMeTpHs»
11 knacc yrayonennsiii ypoens (5 yacoB B Henelnto, Bcero 175 )
Tembl KonnuectBo | KOHTpPOJIbHBIE

4acoB paboThI
MHOrorpaHHuKU 24y 2
Tena BpameHus 234 1
O06beMbl MHOTOIPaHHUKOB 174 1
OO6beMBbl M TOBEPXHOCTH TeJl BPAIICHUs 189 1
HTorosoe NoBTOpEHNE Kypca F€OMETPUH 20y 1




