CeBepHoe yIpaBlieHHe MUHUCTEPCTBA 00pazoBaHus U Hayku Camapckoi o0sacTu

['ocynapctBerHOE 001I€00pa3oBaTebHOE yupexkaenne Camapckoit 001acTu cpeaHsisa 001meoopa3oBaTebHas mKkoja Ne2 1.T.T.

Cyxonon myHununaiabHoro paiiona CeprueBckuii Camapckoi o01actu

PACCMOTPEHO I[TPOBEPEHO YTBEPXIAIO
IIpoTokoi Ne5 3am. qupekropa o YBP JIupeKxTop MKOIbI
Ot 25.06.2020r Kupunosa B,. Uuukos A.IL
PykoBoaurens YBI] 10.08.2020r [Tpuxa3 Ne77-ox
[ecrepkuna JI.B. 07127.08.2020r

PaGouasi mporpaMmmMa mno MatemMaTuke (yriay0JieHHbIH YPOBEHbD)
cpeaHero o01ero 00pa3zoBaHus

Cpok peanu3aiuu 2 roga

Pa3pabotuuk: yuutens marematuku CypkoBa E. M.

n.r.T. Cyxonon, 2020r



Pabouas nporpamma pa3paboTaHa B COOTBETCTBUHU C HOPMATUBHO-TIPABOBBIMU JJOKYMEHTAMHU:

1. ®epepanpublii 3ak0H «O0 ob6pazoBanuu B Poccuiickoii @eneparumn» ot 29.12.2012 N 273-®3 (pex. ot 12.05.2019r.)

@enepanbHbIil  TOCYJAapCTBEHHBIN 00pa30BaTeNbHBIM CTAaHIAPT CPEAHEro O0IIero oO0pa3oBaHMs, YTBEPKAEHHBIM MPUKa30M MHHHCTEPCTBA

obpazoBanus u Hayku PO ot 17.05.2012 1. Ne 413 (pegakuust ot 29.06.2017 r.)

CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMUOJIOTHYECKHUE TPEOOBAaHUS K YCIOBHUSIM M OpraHU3aMU 00ydeHUs B 0O0IIe00pa3oBaTeIbHBIX
yUpexKACHUAX» (YTBEPXKICHBI IOCTAaHOBJICHHEM [JIaBHOTO ToCyJapCcTBEHHOTO caHUTapHoro Bpada P® or 29 nekabps 2010r. Nel89,

3apeructpupoBanHbiM B Muntocte Poccuu 3 mapra 2011r., peructpauronusii Homep 19993 ¢ u3mMeHEeHUAMH U JIOMOJHEHUSIMU OT 29 UIOHS
2011r., 25 nexadps 2013r., 24 HosOpst 20151.)

4. OcHoBHas oOpa3zoBarenbHas mporpamMma cpegsero o6miero oopazoBanust [ BOY COLL Ne2 m.r.t. Cyxomomn

OO0pa3oBaTeNbHBIA MPOIECC OCYMIECTBISETCS C HMCIOJIB30BAaHHEM y4eOHMKOB, YUE€OHBIX MOCOOWH, BXOISANIMX B JEHCTBYIOIIMH (enepanbHbIi

nepedeHsb. [lepeueHpb ya9eOHHKOB €KETOJHO YTBEPIKAACTCS MPHUKA30M JUPEKTOPA IIKOIIBI.
1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA

JInuHOCTHBIE Pe3yJbTaThl B c(pepe OTHOMIEHUI 00y4aAIOIIMXCH K cede, K CBOeMY 310POBbI0, K O3HAHUIO cels:
OpHEHTalsl OoO0yJaloluXcs Ha JOCTH)KEHHE JIMYHOTO CYACThs, peaI3allMi0 MMO3UTUBHBIX JKU3HEHHBIX IEPCIEKTUB, WHHUIIMATHBHOCTD,
KpeaTUBHOCTb, TOTOBHOCTh U CIIOCOOHOCThH K INYHOCTHOMY CAMOOTPEIENIEHUI0, CIOCOOHOCTh CTABUTH LIETIH U CTPOUTH )KU3HEHHBIE TJIaHBI,
TOTOBHOCTh U CIIOCOOHOCTH 00€CIeYnTh cede U CBOMM OJM3KUM JOCTOMHYIO )KM3HBb B IPOLIECCE CAMOCTOSITENIbHOM, TBOPYECKON U OTBETCTBEHHOM
JEeATEIbHOCTH;
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromMXCsi K OTCTAaMBaHMIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOIO MHEHHs, TOTOBHOCTb M CHOCOOHOCTh

BI)Ipa6aTBIBaTB CO6CTBGHHy1-O IIO3MIIHUIO ITO OTHOIICHHUIO K O6HIGCTBCHHO-HOJ'II/ITI/ILIGCKI/IM COOBITHAM IMpOoNIOTO U HACTOAIIETO HA OCHOBE OCO3HAHUA U

OCMBICJIEHUS UCTOPHUH, TyXOBHBIX [IEHHOCTEW U IOCTUKEHUI HAIIEH CTPaHBbI;
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TOTOBHOCTb U CITOCOOHOCTH 00YYAIOMIMXCSI K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUU C OOIIEYETIOBEYECKUMH LIEHHOCTSIMU M HJIeaJIaMU
IpakJaHCKOTO 00IIECTBa, MOTPEOHOCTh B (PM3MUECKOM CaMOCOBEPIICHCTBOBAHNY, 3aHIATUSAX CIIOPTUBHO-03JOPOBUTEIILHON AEATEIbHOCTHIO;

IPUHATHE M pealu3alus LEHHOCTeH 340poBoro M Oe3omacHOro odpasza >KU3HU, Oepe’kKHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K
COOCTBEHHOMY (PU3MUECKOMY U IICUXOJIOTHYECKOMY 3/J0POBBIO;

HENPUSITHE BPEAHBIX IPUBBIYEK: KYPEHHUS], YIIOTPEOIEHHS aJIKOTI0J1sl, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B chepe oTHOMEeHHIT o0y4aromuxcs K Poccun kak k Pogune (OTeuectBy):

poccuiickasi HWIEHTUYHOCTh, CIIOCOOHOCTb K OCO3HAHHIO POCCHUHCKONW HIAEHTHYHOCTH B IOJHUKYJIBTYPHOM COLIMYME, YYBCTBO IPHUYACTHOCTH K
HCTOPUKO-KYJIbTYPHOI OOLIHOCTH poccuiickoro Hapoaa u cyas0e Poccuu, naTpuoTusm, TOTOBHOCTB K ClTy’KeHHI0O OTe4ecTBY, €ro 3aluTe;

YBaXXEHHE K CBOEMY HApOAY, YyBCTBO OTBETCTBEHHOCTH Inepex PoamHOM, ropaoctu 3a CBOM Kpai, cBo Poauny, mponuioe M Hacrosiee
MHOTOHaIlMOHAIBHOIO Hapoaa Poccun, yBaxeHue K rocyapCTBEHHbIM cUMBOJIaM (rep0, ¢aar, ruMH);

(dbopMHpOBaHHE YBaXEHUS K PYCCKOMY S3bIKY KaK rocyaapcTBEHHOMY si3bIKy Poccuiickoil ®enepaiuu, SBISIOIMIEMYCS OCHOBOW POCCHHCKOM
UJCHTUYHOCTHU U INIaBHBIM (PaKTOPOM HAIIMOHAJILHOI'O CaMOOIIPEIEIICHUS;

BOCIIMTaHME YBA)XKEHUS K KYJIbTYpE, sI3bIKaM, TpaJAuLUSIM U 00bIuasiM HapooB, IpoxuBatouux B Poccuiickoii ®denepanuu.

JInuHoCTHBIE pe3yJabTaThl B cepe OTHOLIECHHIT 00y4al0IUXCs K 3aKOHY, FOCYAapPCTBY H K IPaKIaAHCKOMY 00ILIeCTBY:

IPaXIaHCTBEHHOCTh, IPaXX/IaHCKas MO3UIMSI aKTUBHOI'O M OTBETCTBEHHOI'O WJIE€HA POCCHHMCKOTO OOIIECTBA, OCO3HAIOIIETO CBOU KOHCTUTYLIMOHHBIE
npaBa M OOSA3aHHOCTH, YBaXKAIOIIEr0 3aKOH M IPABONOPAJOK, OCO3HAHHO IMPHUHUMAIOILErO TPAJUIMOHHBIE HAI[MOHAJIbHBIE M OOIIEYEIOBEYECKHE
T'YMaHUCTHYECKHE U JIEMOKPAaTUYECKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM JKU3HU;

[IPU3HAHUE HEOTUYKAAEMOCTH OCHOBHBIX ITPaB U CBOOO]I YETIOBEKA, KOTOPbIE MPUHAIEKAT KaXKA0OMY OT POXKJIECHUS, TOTOBHOCTb K OCYIIIECTBICHHIO
COOCTBEHHBIX TpaB M cBOOOJA 0e3 HapylleHUs IpaB U CBOOOJ JPYIMX JIMI, TOTOBHOCTb OTCTaUBaTh COOCTBEHHbIE IpaBa U CBOOOJBI YEJIOBEKA U
rpaX/JaHWHA COTJIACHO OOIIETPU3HAHHBIM MPUHIUIAM M HOpPMaM MEXAyHapoAHOro mpaBa M B cooTBercTBUM ¢ KoHcTtutymmeit Poccuiickoit
denepannu, MpaBoBas U MOJIUTHYECKAs TPAMOTHOCTB;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH W OOIECTBEHHOM MPAKTHKH, OCHOBAHHOE Ha JUANIOre KYIbTYp, a

TAKIKC pa3JIMYHbIX (I)OpM O6I_I_ICCTBCHHOFO CO3HaHUs, OCO3HAHHUEC CBOCTO MECTA B IMOJIUKYJIBTYPHOM MHPE;
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WHTEPUOPHU3ALMS EHHOCTEW NEMOKPATUH U COLMAIIBHOM COJMAAPHOCTH, TOTOBHOCTh K JJOTOBOPHOMY PEryJIMPOBAHUIO OTHOLICHUMN B TPYIIIE WU
COLMAJIbHOW OpraHu3aluy;

TOTOBHOCTh 00YYaIOIIUXCSl K KOHCTPYKTUBHOMY YYaCTHIO B PUHATHH PEIICHUH, 3aTParuBaloIuX UX IpaBa U MHTEPECHI, B TOM YUCJIE B PA3IUYHBIX
(dhopmax 00IIECTBEHHOW caMOOpraHu3aIliy, CaMOYITpaBIeHHUs, OOIIECTBEHHO 3HAYMMOM JIEATEeIbHOCTH;

MIPUBEPIKEHHOCTh HJESM WHTEPHAIMOHAIN3MA, JPYXKObI, pPaBEHCTBA, B3aUMOIIOMOIIM HAPOJOB; BOCIHTAHWE YBAKUTEIHLHOTO OTHOIICHUS K
HallMOHAJIBLHOMY JJOCTOMHCTBY JIFOJIEH, UX UyBCTBAM, PEIIUTHO3HBIM YOCKICHUSIM;

TOTOBHOCTh O0YYaIOIIUXCS MPOTUBOCTOSTH UACOJOTUH SKCTPEMHU3Ma, HAIIHOHATIN3MA, KCeHO(HOONH; KOPPYIIIUN; TUCKPUMHUHAIIUHI 110 COITUATBHBIM,

PEINTUO3HBIM, PACOBBIM, HAITMOHAJIBHBIM ITPU3HAKAM U APYI'YM HETAaTHBHBIM COLIMAJIbHBIM SIBJICHUSM.

JInuHoCTHBIE pe3yJbTaThl B chepe OTHOIIEHHIT 00yIAIOIIUXCS C OKPYKAOIMMH JTIOIbMH:

HPAaBCTBEHHOE CO3HAHWUE M IIOBEJCHUE HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECCKUX IICHHOCTEH, TOJICPAHTHOTO CO3HAHHMS W IIOBEICHHS B
MOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JHMAJIOT C APYTHUMH JIFOJbMH, IOCTUTATh B HEM B3aMMOIIOHUMAHHMS, HAXOJAUTh OOLIHE IIEIIH
" COTPpYAHNYATh I UX JOCTUIKCHUS,

MPUHITHE TYMAaHUCTHYCCKHX IICHHOCTEH, OCO3HAHHOE, YBAXHUTEIHLHOEC U JOOpOKEIaTeIbHOE OTHOIIEHUE K JIPYTOMY YEeJIOBEKY, €ro MHCHHIO,
MHUPOBO33PEHUIO;

CIOCOOHOCTH K COTEpEKUBAHUIO U (POPMUPOBAHNE MMO3ZUTUBHOTO OTHOILIEHUS K JIIOASM, B TOM YKCJE K JIUIIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH
3J0POBbA M MHBAJIMOAM, 6epe>KHoe, OTBECTCTBCHHOC U KOMIICTCHTHOC OTHOIICHHUEC K (1)I/I3I/ILIGCKOMY " IICUXOJOTUYCCKOMY 3A0POBBIO APYIUX J'IIOI[CI\/’I,
YMCHHUEC OKa3bIBATh MECPBYIO ITOMOIIIb,

(dbopMUpOBaHNE BHIPAKEHHON B MOBEJCHUN HPABCTBEHHOW MO3UIIMH, B TOM YHCJIE CIIOCOOHOCTH K CO3HATENFHOMY BBIOOpPY 100pa, HPaBCTBEHHOTO
CO3HaHM ¥ TIOBE/ICHUSI HA OCHOBE YCBOCHHSI OOIIEUETIOBEYECKUX IIEHHOCTEH M HPABCTBEHHBIX UYBCTB (UECTH, JAOJTa, CIIPABEATUBOCTH, MUTIOCEPAUS U
TPYKETIOOMS);

pa3BUTHE KOMITETECHIIMH COTPYJHUYECTBA CO CBEPCTHHKAMH, JCTBMH MIIAJIICTO BO3pacTa, B3POCIBIMH B 00pa30oBaTECIILHOH, OOIIECTBEHHO

HOHCBHOﬁ, yqe6HO-HCCHeﬂOBaTCHBCKOﬁ, HpOCKTHOﬁ " JpYyrux Buax ACATCIbHOCTH.



JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4alOIUXCs K OKPYKaloLeMy MHPY, }KMBOH IIPUPO/e, Xy10:KeCTBEHHOM KYJIbType:

MHUPOBO33PEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKHM, 3HAYUMOCTH HAyKH, TOTOBHOCTb K HAyYHO-TEXHHYECKOMY
TBOPYECTBY, BJaJCHHE JOCTOBEPHOH MHMOpManMed O NEepefoBbIX JOCTHKEHHUAX U OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOW HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpPONCTBE MUPA U OOILECTBA;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIIE €aMOOOpa30BaHWIO, HA MPOTSHKEHUHM BCEHM JKM3HU; CO3HATEIbHOE OTHOLICHHE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEIIHOM MPo(hecCHOHAIBHON U OOIECTBEHHOM eI TeIbHOCTH;

9KOJIOTHYECKasl KYyJIbTypa, OEpeHOe OTHOIIEHUS K POAHOHN 3emie, MPUPOAHBIM OorarcTBaM Poccuu M mMupa; MOHMMaHHE BIMSHHUSA COLMAIILHO-
HSKOHOMMYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOJHON U COLIMAIBHOM CPENbl, OTBETCTBEHHOCTD 3 COCTOSIHUE IIPUPOJHBIX PECYPCOB; YMEHHUS U HABBIKU
Pa3yMHOT'O IHPpHUPOAONOJIB30BaAHUA, HCECTCPIIHMMOEC OTHOIICHHUEC K I[GflCTBI/I?[M, IIPUHOCAIIIMM BpPEA OKOJIOI'uu; an06peTeHHe OIIbITa 3KOJIOI'O-
HaHpaBﬂeHHOﬁ JACATCIIbHOCTH,

9CTECTUYCCKOC OTHOILICHHUA K MUPY, TOTOBHOCTb K 3CTCTUYCCKOMY O6YCTpOﬁCTBy COOCTBEHHOIO OBITA.

JIMYHOCTHBIE pe3yJjbTaThbl B C(])epe OTHOIIEHUH oﬁyqaloumxca K CEMbE U POAUTEIISAIM, B TOM YUC/IC€ IOATOTOBKA K ceMeiHOM KM3HU:
OTBCTCTBCHHOC OTHOHICHUC K CO3AaHNIO CEMbH Ha OCHOBC OCO3HAHHOI'O IPHUHATHA IICHHOCTEH CEeMEHHOMN KU3HU,

MOJIOKUTEIbHBIN o6pa3 CEMbHU, POAUTCIILCTBA (OTI_IOBCTBa u MaTepI/IHCTBa), HHTCpHUOpU3alUid TPAAUIUOHHBIX CEMEMHBIX [ICHHOCTEM.

JInuHOoCTHBIE pPe3yJbTaThl B c(pepe OTHOIIEHHUST 00y4YAIOUIUXCS K TPYAY, B cpepe cOUATBLHO-IKOHOMUYECKHX OTHOILIEHUI:
yBakeHHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlUTE CBOEH COOCTBEHHOCTH,
OCO3HaHHBII BBIOOP Oyayiel mpodeccuu Kak myTh U CIOCO0 peaan3aluu COOCTBEHHBIX KU3HEHHBIX TUIAHOB;
TOTOBHOCTh OOy4YalOIIUXCsl K TPYAOBOM MpodeccHOHATbHON AESITENTbHOCTH KaK K BO3MOXKHOCTH YYacTHsl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIIMOHATBLHBIX MMPOOIIEM;
MOTPEOHOCTh TPYAUTHCS, YBAKECHHE K TPyAy W JIOIAM TPyAa, TPYAOBBIM OCTHXKEHHSM, J0OPOCOBECTHOE, OTBETCTBEHHOEC M TBOPUYECKOE
OTHOIIIEHHE K Pa3HBIM BHJIaM TPYIOBOH J€ATEIBHOCTH;

TOTOBHOCTH K CaMOO6CJ'IY)KI/IBaHI/IIO, BKJIrO4as 06yquI/Ie U BBIIIOJTHCHUEC JOMAIIIHUX 00513aHHOCTEH.
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JInuHoCTHBIE pe3yabTaThl B cepe PU3NIECKOr0, MICUXO0JTO0THYECKOIr0, COIUATBHOIO H AKAAeMHUYeCKOro 0J1aronoay4yust 00y4arommxcs:
¢bu3nyeckoe, 3MOLMOHATIBHO-TICUX0JIOIMYECKOE, COLMAIbHOE 0JIaronoiayyue oOydyarolMXcsl B )KU3HU 00pa30BaTEe/IbHOW OpraHM3alUy, OLIyILEHHE

JC€TbMU 0€30I1aCHOCTH M IICUXO0J0IHYSCKOI0 KOM(l)OpTa, HH(bOpMaHHOHHOﬁ 0e30IacHOCTH.

MertanpeamMeTHbIe Pe3yIbTaThl OCBOSHUSI OCHOBHON 00pa30BaTEIbHOMN MPOrPaMMBbI TIPEJICTABICHBI TPEMS TPYINIIaMH YHUBEPCAIBHBIX YIEOHBIX
nevicteuii (YVY ).
1. PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe /1eiiCTBUSA
BohinycKHUK HAy4YUTCS:
CaMOCTOATENILHO OMPEEIATh 1EH, 3aaBaTh MapaMeTPbl U KPUTEPHUH, IO KOTOPHIM MOKHO OMPEAEINUTD, YTO 1IEeb JOCTUTHYTA,
OLICHUBATh BO3MOXHBIE MOCIEACTBUS TOCTHXKEHUS MOCTABICHHOW IENMH B JIEATEIBHOCTH, COOCTBEHHON KH3HU M KU3HH OKPYXKAIOUIUX JIOJEH,
OCHOBBIBAsSICh Ha COOOPAKEHUSX 3TUKH U MOPAJIH;
CTaBUTH B (POPMYITHPOBATH COOCTBEHHBIC 33]]a4X B 00pa30BaTEIILHOM ICATEIPHOCTH U )KU3HCHHBIX CUTYaIlUsX;
OIICHUBAThH PECYPCHI, B TOM YHUCJIE BPEMsI M IPYyTUe HEMaTepUuaIbHbIE PeCypChl, HEOOXOANUMBIE VISl TOCTUKEHUS TOCTABICHHOM 111N,
BBIOMpATh MYTh AOCTHXKEHUS LIEJH, TFIAHUPOBATh PEIICHNEe TOCTABIEHHBIX 3aa4, ONTUMU3UPYS MaTepUaIbHbIe U HEMaTepualbHbIE 3aTPATHhI;
OpraHu3oBbIBaTh A (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOUMBIX JJISl JOCTHKEHHUS TOCTABICHHOM 11ENH;

COIIOCTABJIIATH HOJ'Iy‘IGHHI)II\/JI PE3YIbTAT ACATCIBHOCTHU C IMOCTaBJICHHOMN 3apaHec HEJIbIO.

2. [To3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
BoinycKkHUK Hay4uTCH:
WCKaTh U HaXOAUTHh 000OIIEHHBIE CITIOCOOBI PEIICHUS 3a1a4, B TOM YHCIIE, OCYIIECTBISATh pa3BePHYTHI HHPOPMAIIMOHHBIN MTOUCK M CTABUTh HA €0
OCHOBE HOBBIC (yueOHBIC U IO3HABATEIHHBIC) 3a/1aUH;
KPUTHUYECKH OIICHHBATh W MHTEPIPETUPOBATh HMHGPOPMAIUMIO C pa3HBIX TMO3MIMNA,  paclo3HaBaTh M (DUKCHPOBATH MPOTUBOPEUUS B

I/IH(I)OpMaI_[I/IOHHLIX HCTOYHHKAX,



HCIIOJIB30BATh pa3.HH‘-IHBIe MOICIBbHO-CXECMATHUUCCKHNEC CpCI[CTBa JJIA HpeIICTaBHCHI/IH CYH_ICCTBCHHBIX CBSISCI\/JI nu OTHOmeHHﬁ, a TakKXKe HpOTI/IBOpe‘-II/If/’I,
BBIAIBJICHHBIX B I/IH(I)OpMaL[I/IOHHBIX HCTOYHHKAX,

HAXOJUTh U MPUBOIUTH KPUTHYECKUE apIYMEHTHI B OTHOIICHHUHU JACHCTBUI M CY:KICHUN APYroro; CIOKOWHO M Pa3yMHO OTHOCHTHCS K KPUTHUECKUM
3aMEYaHusAM B OTHOIIEHHH COOCTBEHHOIO CYXKICHHS, pacCCMaTPUBATh MX KaK PeCypc COOCTBEHHOI'O Pa3BHUTHS;

BBIXOJIUTh 32 PaMKH Y4eOHOTO MpeaMeTa W OCYIICCTBISATH IEICHAIPABICHHBIM MOUCK BO3MOXHOCTECH I IMIMPOKOr0 MEpEeHOCa CPEICTB U
CII0COOOB JCHCTBUS;

BBICTPaMBaTh HMHIMBHIYaIbHYIO OOpa30oBaTEIbHYI0 TPACKTOPHIO, YYHTHIBasS OrPAaHHYEHHUS CO CTOPOHBI JIPYTHX YYaCTHHKOB M PECYPCHBIC
OrpaHUYEHUS;

MCHATDb U YACPIKUBATDH Pa3HbIC ITIO3UIINU B MMO03HABaTCIILHOM JACATCIIBHOCTH.

3. KomMMyHHKaTHBHbIE YHHBepPCaJbHbIe yUeOHbIe AeilicTBUS
BbeInyCKHUK HAy4YuTCH:

OCYILECTBIIATH JIEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAaMH, TaK U CO B3pPOCIBIMH (KaKk BHYTpU 0Opa3oBaTElIbHOM OpraHU3alUy, TaK U 3a €€
npeenamu), MoAOUpaTh MAapTHEPOB IS JEIOBOW KOMMYHHMKAIIMHA HMCXOIS M3 COOOpaXEHUH pe3yJbTaTUBHOCTH B3aUMOICWUCTBUS, a HE JIMYHBIX
CUMIIATHi;

IIPU OCYIIECTBJIEHUU TPYNIOBOH pabOTHl OBITH KaK PYKOBOJAMTENEM, TaK M WIEHOM KOMaHJbl B Pa3HbIX pOJSIX (TeHepaTop HJeH, KpUTHK,
WCIIOJIHUTEIIb, BBICTYNAOUIH, SKCIIEPT U T.1.);

KOOPJIMHHUPOBATH U BBIMOJIHATH Pa0OTY B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BepHYTO, JOTMYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHMS C HCIIOJIb30BAaHHEM a/I€KBATHBIX (YCTHBIX M MHCBMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(JIUKTOICHHbIE CUTyallud M MPEeAOTBpPAIlaTh KOH(MIMKTHI O UX aKTUBHOW (a3bl, BHICTpaMBATh JIEIOBYIO U 00pa30BaTENIbHYIO
KOMMYHHKAIIUIO, N30erast JMYHOCTHBIX OIICHOYHBIX CYKJIEHUH.

IIpenmeTrHbie pe3yabTaThl

B pesyabtare nzydenus yueonoro npeamera «KMATEMATHKA» Ha ypoBHe cpeaHero oouero o0pa3oBaHus:



BbInyCKHUK Ha YIJ1y0JIeHHOM YPOBHE HAYYMTCS:

CB00OAHO OnEepUpPOBaTh MOHATUSMH: KOHEYHOE MHOXKECTBO, JIEMEHT MHOKECTBA, IOJMHOXKECTBO, IlepeceueHne, 00beTMHEHUE U PA3HOCTh
MHO€ECTB, YACIOBbIE MHOKECTBA Ha KOOPAUHATHOU NPSIMOM, OTPE30K, HHTEPBAJI, IIOJIyUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON TOYKOM,
rpaduyeckoe MpeacTaBIeHe MHOXKECTB Ha KOOPAMHATHON INIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEUNCICHUEM U XapPAKTEPUCTUYECKUM CBOMCTBOM;

OIEPUPOBATH MTOHATUAMHU: YTBEPKIACHUE, OTPULIAHUE YTBEPKIACHUS, UCTUHHBIC U JIOXKHBIC YTBEPKICHHUSI, IPUYNHA, CIEACTBUE, YACTHBIN Cilydail
00LIEero YTBEpKAEHUS, KOHTPIPUMED;

IIPOBEPSATH IMPUHAJIEKHOCTD JIEMEHTA MHOXKECTBY;

HaXOJUTh NepeceyeHue U 00beIMHEHHE MHOXKECTB, B TOM YKCJIE IIPEJICTABICHHBIX IPa)uuecKy Ha YMCIOBOM NPSIMON M HAa KOOPJUHATHON
IUIOCKOCTH;

IPOBOJUTH JJOKA3aTEIbHBIC PACCYKIACHHUS Il 0OOCHOBAHUS HICTUHHOCTH YTBEPKICHHIA.

B nosceonesnoti srcuznu u npu uzyuenuu Opyeux npeomemos:

HCIIOJIB30BAaTh YHCJIOBBIC MHOXKCCTBA Ha KOOpHHHaTHOﬁ HpﬂMOﬁ Hn Ha KOOp,I[PIHEITHOfI IIOCKOCTH IJIA OIMHMCAHUA PCAJIbHBIX IIPOLECCOB U HBHCHHﬁ;

MMPOBOAUTDH AOKA3ATCJIbHBIC PACCYKACHUA B CUTyallUAX MMOBCETHEBHOM JKHU3HH, IIPU PCUICHUH 3a1a4 U3 JPYIrUux MNpeIMETOB.

B nosceonesnoii scuznu u npu usyuenuu opyux npeomemos:

CB000/1HO onIEepUpOBaTh MOHATUAMU: HATYPaIbHOE YHCII0, MHOKECTBO HATYPAJIbHBIX YHUCEN, LIEJI0€ YUCII0, MHOKECTBO LIEJIBIX YHUCEN,
OOBIKHOBEHHAsI P00k, NecATHYHAS JPOOb, CMEIIAHHOE YHCIIO, PAIMOHAIBHOE YHCII0, MHOXKECTBO PALIMOHATIBHBIX YHCEN, UPPALMOHATIBLHOE YU CIIO,
KOPEHb CTENEHU N, IEHCTBUTEILHOE YHUCIIO, MHOKECTBO ACHCTBUTEIBHBIX YUCEN, FTEOMETPUUYECKASI HHTEPIIPETALs HATYPAIbHbIX, LIEIbIX,
pPaLMOHAIbHBIX, IEHCTBUTEIBHBIX YHCET;

MOHUMATh U OOBSICHATH PA3HUILY MEXKAY MO3UIIMOHHON U HETTO3UIIMOHHON CHCTEMaMU 3aITUCH YUCElT;

HEePEeBOJIUTh YUCIIA U3 OHOM CUCTEMBI 3alUCH (CUCTEMBI CUMCIIEHNS) B IPYTYIO;

JIOKa3bIBaTh U UCIOJIb30BaTh MPU3HAKYU JETUMOCTH CYMMBI U IIPOU3BEACHUS ITPH BBIITOJIHEHUHU BBIYUCIICHUN U PELICHUH 3a/1ay;

BBITNOJIHATH OKPYTJIEHHE PallMOHAIBHBIX U UPPALMOHATIBHBIX YHCEN € 3aJaHHOM TOUHOCTHIO;

CpaBHMBATh JIEHCTBUTENIbHBIE YUCIIa PA3HBIMU CIIOCOOAMU;

YIOPSA0YMBATh YUCIIA, 3alIMCAHHBIE B BUJIE OOBIKHOBEHHOM U JECATUYHOMN Ipo0H, Yucje
KBaIPAaTHOTO KOPHs, KOPHEH CTeNeHU O0JbIIIe 2;

Haxoauth HO/] 1 HOK pasnbiMu ciocobaMu U HCTIOIB30BaTh UX MPU PEIICHUU 34
BBITIOJTHATH BBIYUCIICHUS U TIPeoOpa30oBaHuUs BRIPAKECHUI, COJIEpKaAINX JeHCTBUTE
BBITNOJIHATH CTAaHAPTHBIE TOXK/IECTBEHHBIE TPE0OPa30BaHUsI TPUTOHOMETPUUYECKUX,
BBIPAKECHMUII.

W CaHHbIE C UCIIOJIb30BAHUEM apUPMETUUECKOTO

BBIIIOJIHATH U OOBSICHATH CpaBHCHHEC PE3YJILTATOB BBIYHCIICHUI IIpU pCHICHUH MPAKTUYCCKHUX 3a/1da4, B TOM YUCJIIC HpI/IGJII/I)KeHHBIX BBIHHCHCHHﬁ,

HCIIOJIb3Ys pa3HBIC CIOCOOBI CpaBHeHHﬁ; C:RU, O:r50y COLU Ne2 n.r.
3aIMMCbIBaTh, CPABHUBATL, OKPYTJIATE YUCJIOBBIC JaHHBIC PCAJIbHBIX BGHH‘WW%@H@W@W@BHHX CHUCTEM U3MCPCHHA,
g obnactb, CN=Ynukos A. 1.,
E=school2_sdol @samara.edu.ru
00al1d9177elb12adf5
2021.03.19 16:38:13+04'00'



COCTaBJISITh U OLIEHUBATh PA3HBIMU CIIOCOOAMU YHCIIOBbIE BBIPAXKEHUSI ITPU PEIICHUN MTPAKTUUECKUX 3ajay U 3a7ad U3 JPYrux y4eOHbIX MPEeIMETOB.

— CB00OJHO ONEepUpOBATH MOHATHAMU: YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHbBIC YPAaBHEHHSI U HEPABEHCTBA, YPABHEHUE, SBIISIOIIEECS CISICTBUEM
JPYroro ypaBHEHHsI, ypaBHEHHUSI, paBHOCUJIbHbBIC HA MHO)KECTBE, PAaBHOCHIIbHBIEC TIPe00pa30BaHuUs YpaBHEHHUI;

— pemiath pa3Hble BUJIbl YPAaBHEHU U HEPABEHCTB U UX CUCTEM, B TOM UHKCJIE HEKOTOpbIe ypaBHEeHUS 3-i u 4-ii cTeneHe, JpoOHO-pallioHaIbHbIE U
VPPALMOHAJIBHBIE;

— OBJIAJICTb OCHOBHBIMH THUIIAMH [TOKA3aTEIbHBIX, JIOTapU(PMUIECKUX, HPPALIHOHAIBHBIX, CTETICHHBIX YPaBHEHUH U HEPABEHCTB U CTAHAAPTHBIMH
METOJIaMH UX PELIECHUI U IPUMEHATh UX IIPU PELLICHUU 3a1a4;

— IPUMEHATh TeopeMy be3y K peleHno ypaBHEeHHI;

— NPUMEHATH TeopeMy Buera ais peleHuss HEKOTOPbIX YpaBHEHUN CTENIEHU BbIIIE BTOPOIi;

— TIOHHMMATh CMBICI TEOPEM O PaBHOCWIIBHBIX M HEPABHOCHIIBHBIX TPEOOPa30BAHUAX YPABHEHUN U YMETh UX JIOKA3bIBaTh;

— BIIQJIETh METOJIAMH PEILICHUS YpaBHEHH, HEPAaBEHCTB U X CHCTEM, YMETh BRIOMPATh METO]I PEIICHUSI 1 0OOCHOBBIBATH CBON BHIOOD;

— HCHOJB30BATh METOJ MHTEPBAJIOB JUISI PEIICHHSI HEPABEHCTB, B TOM YHCJIE JPOOHO-PAIIMOHANIBHBIX U BKIIIOYAOLINX B Ce0s1 HppallMOHATbHbIC
BBIPAXKECHMUS;

— pemiarh anredpanyecKkre ypaBHEHUS M HEPABEHCTBA M UX CHCTEMBI C MTapaMeTpamMu anredpandeckuM U rpadudeckuM MEeTOAaMu;

— BJIAJETh Pa3HbIMU METOJIAMHU JIOKA3aTeJIbCTBA HEPABEHCTB;

— peuath ypaBHEHHUS B LIEJbIX YUCIIAX;

— u300pakaTb MHOKECTBA Ha IJIOCKOCTH, 33J]aBacMbl€ ypaBHEHUSIMU, HEPABEHCTBAMH U UX CUCTEMAMHU;

— cBOOOJIHO HCIIOJIB30BATh TOXK/IECTBEHHBIE TPE0Opa30BaHus PHU PEIICHUH YPAaBHEHHUI U CHCTEM YpaBHEHHMA

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

— COCTaBJISITh M PEIIaTh YpaBHEHUs, HEPABEHCTBA, UX CHCTEMBI IIPU PEIICHUU 33/1a4 APYTHX YU€OHBIX MPEIMETOB;

—  BBITIOJIHSTH OLIEHKY MPaBIONOI00MS PE3yIbTaTOB, MOJIYYaeMbIX TIPH PEUICHUN Pa3IUYHBIX YPAaBHEHUM, HEPABEHCTB M UX CUCTEM TIPH PEIICHUHN
3a/1a4 JPYTUX Y4eOHBIX MPEIMETOB;

— COCTaBJISITH U pelllaTh ypaBHEHUS M HEPABEHCTBA C MapaMeTpaMu MpHU PElIeHUH 3a/1a4 APYTUX YIeOHBIX MPEIMETOB;

— COCTaBJISITh YPAaBHEHHE, HEPABEHCTBO WUJIU UX CHUCTEMY, OMHCHIBAIOIINE PEATIbHYIO CUTYAIMIO WK IPUKIAAHYIO 3a7a4y, HHTEPIPETUPOBATH
MOJIYYCHHBIEC PE3YIIbTAThI,

HCII0JIB30BATh MTPOTrPAaMMHBIE CPEJICTBA MPU PEILICHUH OTAEJIbHBIX KJIACCOB YPAaBHEHHUI M HEPABEHCTB.

— BrnageTs NOHATUSAMU: 3aBUCUMOCTD BEJTMYUH, QYHKIIMS, apTYMEHT U 3HaueHue (PyHKINHU, 001aCTh ONPEACIICHUs] 1 MHOYKECTBO 3HaUCHUN (DYHKITNH,
rpaduk 3aBUCUMOCTH, Tpaduk GyHKIUH, HYIU YHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTAaHUE HA YHUCIIOBOM MPOMEXYTKE, YObIBAaHUE HA
YHCIIOBOM MTPOMEXKYTKE, HAUOOJbIIIee U HANMEHbIIIee 3HaUeHNEe (DYHKITUU Ha YUCIIOBOM MPOMEKYTKE, Mepruoandeckas GyHKIHS, IEPHO, YeTHAs U
HedyeTHast QYHKIIMH, YMETh PUMEHSATH 3TH MTOHSATHUS TIPH PEIICHUH 3a]1a4;

— BJIAJETh MOHATHUEM CTETIeHHas (QYHKIUS; CTPOUTH €€ TpaduK U YMETh IPUMEHITh CBOMCTBA CTENEHHON (DYHKITUH MPU PEUICHUH 3a/1a4;

BIIQ/IETh TMOHITHSIMHE MMOKa3aTeabHas PYHKIIMS, SKCIIOHEHTA; CTPOUTH UX IpadUKU U YMETh MPUMEHSITh CBOWCTBA MOKA3aTEIbHON (QYHKIIMH MTPU

peleHuy 3a1ay;



BJIAJICTh MTOHATUEM JIorapupMudecKas GyHKLHUsS; CTPOUTH €€ TpaMK U YMETh IPUMEHSTh CBOMCTBA JIorapu(pMUUecKol (YHKIINHU PU PEIICHUH
3ajad4;

BJIAJICTh MOHATUSAMHU TPUTOHOMETPHUECKUE (DYHKIINH; CTPOUTH UX I'padUKU  YMETh IPUMEHSTH CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIMIA TIPU
peleHuu 3a1ad;

BJIAJICTh MTOHATHEM 0OpaTHas QYHKLHUS; IPUMEHATh 3TO IOHATHE IPU PELICHUHU 3aj1ay;

IPUMEHSATH [IPU PELICHNUH 33/1a4 CBOMCTBA (QYHKIMNA: YETHOCTD, IEPUOANYHOCTD, OTPAHUYEHHOCTH;

OPUMEHSTH MIPH PELICHNUH 33134 peoOpazoBaHus rpaduKoB QYHKIUH;

BJIAJICTh MMOHATUSAMH YUCIIOBAs MOCIIEIOBATEIBHOCTD, apu(METHUECKAsI U TEOMETPHUECKAs! IPOTPECCHS;

NPUMEHSTH [IPH PELICHUH 33/1a4 CBOMCTBA U MPU3HAKU apU(PMETUIECKON 1 TEOMETPHUECKON TPOTPECCHit.

B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux y4eOHbvlx npeomemos.

OIIPEETATH 1O TpaduKaM U HCIOIB30BATh ISl PEIICHUS IPUKIIAJHBIX 337a4 CBOWCTBA PEANbHBIX MTPOIIECCOB M 3aBUCHMOCTEH (HanOOIbIINE 1
HaMMEHbIINE 3HAYCHNUS, TPOMEXYTKH BO3PACTaHUs U YObIBaHUS (PYHKIIMHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTHI, TOUYKH TIepernda, Nepuo
U T.IL.);

MHTEPIIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUECKON CUTYaIIHH;

OIpeNIeIATh 1O IpaduKaM MPOCTEHIINE XapaKTEPUCTUKH [IEPUOANYECKUX ITPOLECCOB B OMOJIOTHH, SKOHOMHKE, MY3bIKE, PaJIHOCBSI3U U JP.
(amMmIuTya, NEPUOI U T.I1.).

Brnaners nonsTeM 6eckoHeuHO yObIBaroIasi FEOMETpUYECKas IPOrpeccuss U yMeTb IPUMEHSTh €r0 MPH pelIeHUH 3a/1a4;
IIPUMEHSATD JUIs PEIEHUs 3a/1a4 TEOPHUIO IIPEIETIOB;

BJIAJICTh MOHATUSAMHU OECKOHEYHO OO0JIbIIME U OECKOHEYHO MaJIble YMCIIOBBIC TIOCIIE0BATEIIEHOCTH i YMETh CPAaBHUBATh OECKOHEYHO OOJBIINE
0ECKOHEUHO MaJlble IOCIIE10BATENBHOCTH;

BJIAJICTh MMOHATUSAMU: IPOU3BOAHAS (YHKIIUU B TOUKE, MPOU3BOHAS (DYHKIIUH;

BBIYUCIIATH POU3BOHBIE AIEMEHTAPHBIX (QYHKIMHA U X KOMOMHALIUH;

Uccle1oBaTh (PYHKIIMM HAa MOHOTOHHOCTB M 9KCTPEMYMBI;

CTPOUTH TpapUKH U IPUMEHSThH K PELICHUIO 33J1ay, B TOM YHCJIE C TapaMeTpOM;

BJIQ/IETh MOHATHEM KacaTelbHas K TpaduKy QYHKIIMHU U YMETh IPUMEHSTH €ro MIPH pELICHUH 3a/1a4;

BJIa/IETh NOHIATUSMHU IepBO0Opa3zHas QyHKIHUS, ONIpEeAETICHHBIA HHTETpal;

npuUMeHsTh TeopeMy HbroTona—JIeliOHMIIa 1 ee creACTBUS [Tl pelIeHUs 3a/1a4.

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

pemaTh IpUKJIaJHbIC 3a/1a4u U3 OMOJIOTHH, PU3UKH, XUMHUH, SKOHOMUKH U IPYTUX TMPEIMETOB, CBSI3aHHBIE C HCCIICIOBAHNEM XapaKTEPUCTHK
MPOIECCOB; MHTEPIPETUPOBATH MOJTYUEHHBIE PE3YIIbTATHI.

OnepupoBaTh OCHOBHBIMHU ONUCATEIBHBIMHU XapaKTEPUCTUKAMU YHCIOBOTO HAOOpa, MOHATHEM IreHepaibHasi COBOKYITHOCTh M BBIOOPKOI U3 Hee,
OTIEpUPOBATH MOHIATUSIMU: YaCTOTA M BEPOSITHOCTh COOBITHS, CyMMa U TIPOU3BEICHIE BEPOSITHOCTEH, BBIYUCIISATH BEPOSATHOCTH COOBITHII HA OCHOBE
MIO/ICYETa YHCIIA HCXOJIOB;

BJIa/IETh OCHOBHBIMH MOHATUSIMU KOMOWHATOPUKU U YMETh UX MIPUMEHSITH NP PEIICHUN 33]1aY;
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UMETh MPECTaBICHHE 00 OCHOBAaX TEOPUH BEPOSTHOCTEIA;

UMETh MPECTAaBICHNUE O JUCKPETHBIX U HEMTPEPHIBHBIX CIYYaHBIX BEIMYMHAX U PACTIPEICTICHUSAX, O HE3aBUCUMOCTH CITYYaliHBIX BEJTUYNH;
UMETb MIPEJICTABICHUE O MATEMaTHUECKOM OKUJIAHUU M JJUCIICPCUU CITyYaiHBIX BEIINYHH;

HUMCETHb NPCACTABJICHUC O COBMCCTHBIX paClpCACICHUAX CHy‘-IafIHBIX BCJINYMH,

IMOHUMATh CYTb 3aKOHA 6OJIBIJ_II/IX quceil u BBI60pO'—IHOI‘O MCTO1a UBMCPCHUSA BepOHTHOCTefI;

HUMCETBb NPCACTABJICHUC O HOPMAJIBHOM paCIpCACICHUN U ITPUMCPAX HOPMAJIBHO pacClIpCaACICHHBIX CHy‘IafIHBIX BCJIMYHH,

HUMCETDb NPCACTABJICHUC O KOPPCIIAINU CJIy‘-IafIHBIX BCJIIMYHH.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

BBIYHUCIISTH MITH OIICHUBATh BEPOSATHOCTU COOBITHI B peaIbHOM KHU3HH;

BBIOMPATh METOJIBI MTOIXOASAIIETO MPEICTABICHH U 00pa0OTKU JaHHBIX.

Pemate pa3Hble 3a/1a4 OBBILIEHHON TPYAHOCTH;

aHaJIM3UPOBATh YCIOBUE 3aJlauy, BEIOUPATh ONTUMAIbHBINA METOJ PELICHUS 3a7a4l, pacCMaTpUBas pa3IMuHble METO/IbI;

CTPOUTb MOJEJIb PEILIEHUS 3aJ]a4, IIPOBOJUTD JOKA3aTEIbHbIE PACCYXKICHHUS [IPU PELICHUHN 33]1a4H;

pelartsb 3a1auu, Tpelyrolue nepedopa BapuaHTOB, IPOBEPKH YCIOBUMA, BBIOOpA ONTUMAIbHOIO PE3yJIbTaTa;

aHaAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYUYEHHbIE PEIIEHUS B KOHTEKCTE YCIOBHUS 3ajauy, BBIOUPATh PELICHUs, HE IPOTUBOPEYAIe KOHTEKCTY;
HEePeBOJIUTH MPH PEILICHUH 3aJjaud MH()OPMAIUIO U3 OAHOM (POPMBI 3a1UCH B JPYTyI0, UCHOIb3Ys IPU HEOOXOIUMOCTH CXEMBI, TAOJIULIbL, TPapUKH,
JMarpaMMsl.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

pemarh NpakTHYECKHe 3a/1a4M U 3aJ1a4M U3 IPYruX MpeIMETOB.

Bragets reoMeTpuueCKMMHU MOHATHAMU IIPU PELICHUH 3a/1a4 U TPOBEICHUN MAaTEMAaTUYECKUX PACCYKICHU;

CaMOCTOSTENIbHO (hOPMYITUPOBATh ONPEIEICHUS T€OMETPUUYECKUX (UTYp, BBIABUIaTh TUIIOTE3bl O HOBBIX CBOMCTBAX U MPU3HAKAX F€OMETPHUECKUX
¢uryp 1 000CHOBBIBAThH MJIM OIIPOBEPraTh UX, 0000IATh UM KOHKPETU3UPOBATh PE3yIbTaThl HA HOBBIX Kiaccax (Uryp, MPOBOAUTH B HECTIOMKHBIX
CIIy4asix KJacCU(PUKaLUIO (GPUTYp MO pa3InYHbIM OCHOBAHUSIM;

UCCIIEIOBaTh YePTEKH, BKIIIOUasi KOMOMHALUU (UTYp, U3BIEKaTh, MHTEPIPETUPOBATH U MPEOOPa30BbIBATh MH(OPMAIIHIO, TPECTABICHHYIO Ha
yeprexax;

pemarh 3aJ1a4d FreOMETPUUECKOr0 COJIEpKaHusl, B TOM YHCIIE B CUTYalUsIX, KOT/la aJITOPUTM PELIEHUS HE CIEAYET SIBHO U3 YCIIOBUS, BBITIOIHSTh
HEOOXOUMBIE JJIs PELIEHUs 3aJa4l JOMOJIHUTENbHbBIE TOCTPOEHUS, UCCIEI0BAaTh BO3MOKHOCTh IPUMEHEHUSI TEOpEM U (GOpMYJI ISl pEeLICHUS
3az1ay;

yYMETb (POPMYIHPOBATH U IOKA3BIBATH T€OMETPUUECKHE YTBEPKICHUS;

BJIQ/IETh NOHATUSIMU CTEPEOMETPUN: TTPU3Ma, NMapaljIesieNuIe], IupamMuia, TETpa’ip;

UMETb MPEJCTaBICHUs 00 aKCHOMaX CTEPEOMETPUH U CIEICTBUAX U3 HUX U YMETh IPUMEHATh UX MPH PELICHUH 3a]1ay;

YMETb CTPOUTH CEUYEHUSI MHOTOTPAaHHUKOB C UCIIOJIb30BAHUEM PA3JIIMUHBIX METOAOB, B TOM YHCIIE U METOJIA CIIEIOB;

HMCETH NPCACTABIICHUC O CKPCIIUBAOINXCA NPAMBIX B IPOCTPAHCTBEC U YMCTb HAXOJAUTH YIOJI U PACCTOAHUC MCIKAY HUMU;
11



IMIPUMEHSATH TEOPEMBI O MAPATUIETBHOCTH MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE IIPH PELICHUM 33/1a4;

YMETb MIPUMEHSATH MapajieIbHOE MPOSKTUPOBAHUE AJIs U300paxeHHs PUryp;

YMETh IPUMEHSATH NEPIEHAUKYISIPHOCTH MPSAMOM U INIOCKOCTU IIPU PELICHUU 33]1a4;

BJIa/IETh NOHSATUSMH OPTOTOHAJIBHOE MPOEKTUPOBAHUE, HAKJIIOHHBIE U UX MPOEKIUHU, YMETh IPUMEHATh TEOPEMY O TPEX HEPIEHANKYIIApaxX IpU
pELIeHNH 3a/]a4;

BJIQ/IETh MOHIATUSIMH PACCTOSHUE MEXY (pUrypamu B IpOCTPaHCTBE, OOIINNA NEPICHIUKYIIAP ABYX CKPEUIUBAIOLINXCA MPSIMBIX U YMETh
IIPUMEHSATH UX IIPU PELICHUU 3a/1a4;

BJIQ/IETh NOHSTUEM YToJl MEXY NPSMOH U MJIOCKOCTHIO U YMETh IPUMEHSTD €r0 IIPU PEILICHUH 3a/ay;

BJIa/IETh NOHATUSMHU JBYTPaHHbBIN YIOJ, YTOJI MEKIY IIIOCKOCTSIMU, IEPIEHAUKYIISPHBIE INIOCKOCTH U YMETh IPUMEHATD UX NP PELICHUHU 33]1a4;
BJIa/IETh NOHATUAMHU [IPU3Ma, NTapaJIJIeJICIUIIE]] U IPUMEHSTh CBOMCTBA MapajllesieNuIea Py PELICHUH 3a/1ay;

BJIa/IETh NOHSITUEM IIPSIMOYTOJIbHBIN MapajlIeeNuIe] U IPUMEHSITh €T0 P PELICHNUH 3a/1ay;

BJIa/IETh NOHSATUSAMHU MTUPAMUJIA, BUbI MUPAMUJ, JIEMEHTHI IPAaBUIIbHON UPaMUIbl U YMETh IPUMEHATDh UX NP PELICHUHU 33]1a4;

MMETh MPEACTaBICHUE O TeopeMe Diliepa, MpaBUIbHBIX MHOIOTPAaHHUKAX;

BJIJIETh OHATHEM IUIOLIA/IM IOBEPXHOCTEN MHOTOTPAHHUKOB U YMETh IPUMEHSATH €0 IPU PELICHUH 33/1a4;

BJIa/IETh MOHIATHUSMHU TeJa BpalleHus (WIMHIP, KOHYC, Map U cepa), UX ceUeHUs U YMETh MPUMEHSATh UX MIPU PEIICHUU 3a7a4;

BJIQJIETh OHATUSMU KAacaTeJbHbIE IPSIMBIE U IIJIOCKOCTH U YMETh IPUMEHSATH U3 IPU PEILICHUH 33/a4;

UMETh MPEJCTABICHUS O BIIMCAHHBIX U OMUCAHHBIX cepax U yMETh MPUMEHSITh UX MPU PELICHUH 3a/1a4;

BJIQ/IETh NOHATUSIMU 00bEM, 00bEMBI MHOIOTPAHHUKOB, TEJI BPAIIEHUS U IPUMEHATh UX MIPHU PELICHNUH 33]1a4;

UMETh MPECTABIICHUE O Pa3BEPTKE LMIMHAPA U KOHYCA, IIJIOLAAN TOBEPXHOCTH LMJIMH]IpAa U KOHYCa, YMETh IPUMEHATh UX IIPU PELLICHUH 3aay;
UMETh MPECTABIICHUE O IUIoLIaau cepbl U YMETh IPUMEHATh €0 MpU PELICHUH 3a/1a4;

YMETb peliaTh 33ja4d Ha KOMOMHAIIMY MHOTOTPAaHHUKOB U TEJ BPAICHMUS;

UMETh MPECTABIIEHUE O [10I00MU B TPOCTPAHCTBE U YMETh PellIaTh 33Jaul Ha OTHOILLIEHHE 00bEMOB U IUIONIa/Iel TOBEPXHOCTEHN MOJOOHBIX QUTYP.

B nosceonesnoii scuznu u npu usyuenuu opyux npeomemos:

COCTaBJIATh C UCIOJIb30BAHNEM CBOMCTB reOMETPUUECKUX (PUTYp MaTeMaTHUECKUE MOJIENU JJIsl PEIIeHUs 3a/1a4 IPaKTHUECKOro XapakTepa  3a1a4
U3 CMEKHBIX TUCLUIUIMH, UCCIE0BATh OTYYEHHbIE MOJIENIM U HHTEPIPETUPOBATh PE3YNIbTaT.

Brnanets MOHATHSAMU BEKTOPBI U UX KOOPJIUHATHL;

YMETh BBIIOJHATH ONEpaluy HaJl BEKTOPaMH;

HCII0JIb30BaTh CKAJISPHOE MMPOU3BEICHNE BEKTOPOB IIPH PELICHUH 33/1a4;

IPUMEHATHh YPaBHEHHE TUIOCKOCTH, (POPMYITy PaCCTOSHUS MEXKIY TOUKaMH, ypaBHEHHE cephl IPU PEIIeHNH 3a/1a4;
IIPUMEHSTHh BEKTOPBI U METOJ KOOPIANHAT B IPOCTPAHCTBE NPU PELICHUH 3a/1ad.

Wmetsb npenacTaBieHne o0 BKIIAAE BBIIAIOIINXCS MATEMATUKOB B pa3BUTHE HAYKH;

NOHUMATh POJIb MAaTEMaTUKHU B pa3BuTuH Poccuu.

Hcnonb30BaTh OCHOBHBIE METO/IbI I0KA3aTENILCTBA, IPOBOIUTH JOKA3aTEIbCTBO U BHINOIHATH OMPOBEPIKEHHE;
IPUMEHSATh OCHOBHBIE METO/IbI PEIIEHUS] MaTeMaTUYEeCKUX 3a7ay;
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— Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIE XapaKTEPH30BaTh KPACOTY U COBEPIICHCTBO OKPYKAOIIETO MHUpA U TIPOU3BEACHHI
HCKYCCTBa,;

— MPUMEHSTH MPOCTEUIINE TPOrPAMMHBIE CPEICTBA U HIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH MaTeMaTHYECKHX 3a/1ay;

—  TOJIb30BaThCS MPUKIAAHBIMU POTPAMMaMH U IIPOTPaMMaMH CUMBOJIBHBIX BBIYMCIICHUH U1l HCCIIEAOBAaHUS MAaTEMAaTHUECKIX OOBEKTOB.

BbinmyckHUK Ha yri1y0JIeHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHThCS:
— OlIEpUPOBATh MOHATUEM OIIPEIEIEHMSI, OCHOBHBIMHU BUIAMHU ONPEEIICHNI, OCHOBHBIMU BUJAMH TEOPEM;
— TOHUMAaTh CYyTh KOCBEHHOI'O JJOKA3aTeJIbCTBA;
— OIEepHUpOBaTh MOHATUSMU CUETHOTO U HECUETHOTO MHOXECTBA;
— MPUMEHATh METOJ MAaTeMaTUYECKOM MHIYKIUH JIJIsl IPOBEACHUS PACCYKACHUN U 10Ka3aTeIbCTB U MPU PELICHUH 3a/1a4.
B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
—  HUCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SA3BIK U SA3bIK JIOTUKH JJIs1 OIMCAHUS peabHBIX MIPOLECCOB U SIBJICHUH, IIPU PEIICHUN 3a/1a4 APYTUX
y4eOHBIX MPEIMETOB.
— (CB000JHO OMEpUPOBATH YHCIOBBIMU MHOKECTBAMU IIPU PEILIEHUU 3a7ay;
— TOHUMAaTh IPUYMHBI U OCHOBHBIE UJIEH PACILIMPEHUS YUCIOBBIX MHOKECTB;
—  BJIaJI€Th OCHOBHBIMU MOHSTUSIMU TEOPUU JAECITUMOCTH IIPU PEILICHUHU CTaHIaPTHBIX 3314
— UMeTh 0a30BbIC MIPEICTABICHHS O MHOYKECTBE KOMIUIEKCHBIX YUCEIT;
— CcBOOOJIHO BBIMIOJIHATH TOXKIECTBEHHbIE MPe0Opa30BaHUs TPUTOHOMETPUUECKHX, JIOTrapU(MUIECKUX, CTETICHHBIX BHIPAYKEHUI;
— BiageTh popmynoit OuHoma HproTOHA;
— TMPUMEHSATH IPU PEelIeHUH 33/1a4 TeopeMy o JuHeiHoM npeactasienun HOJL;
— TPHUMEHSATH NpH pereHnu 3a1ad Kuraiickyro TeopeMy 06 octaTkax;
— TPUMEHATH IPU peleHnu 3aaad Maiyro reopemy Pepma;
—  YMETb BBINOJHSTH 3aKCh YUCIIa B TO3UIIMOHHON CUCTEME CUUCIICHNUS;
— TMPUMEHSATH IPU PEIIEHUH 337a4 TEOPETUKO-YUCIIOBbIe (DYHKIIMU: YUCIIO U CyMMa Jenurtenelt, pyHkuuto Ditnepa;
— TMPUMEHATH IPU PEIICHUH 3a1a4 LenHbIe Apo0u;
— TMPUMEHSATH IPU PEIIEHUH 33a4 MHOTOUJIEHBI C JEHCTBUTENbHBIMU U LENBIMU KO3(PPUITMEHTaMU;
—  BIIQJICTh MOHATHSIMHU IPUBOIUMBINA M HEMPUBOAUMBIA MHOTOWIEH W IPUMEHSTh UX MIPH PEUICHUH 337134,
— TMPUMEHSATH IpHU perieHuu 3a1a4 OCHOBHYIO TEOpEMY ainredpsl;
— TPHUMEHSATH NPH PEIICHUH 33]au MpocTeiire GyHKIMU KOMIUIEKCHOM MepeMEeHHOM Kak reoMeTprudeckre mpeoOpa3oBaHusl.
— CB0OOOJHO OIpeNeNATh TUIT U BBIOUPATh METOJ PeIIeHHsI TOKa3aTeIbHBIX U JIOTapu(PMUUECKUX YpaBHEHUH U HEPAaBEHCTB, UPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB, TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;
— CBOOOJIHO pelIaTh CHCTEMBI JIMTHEHHBIX YPAaBHCHHIA;
— peuatb OCHOBHBIE THUIIBI YPAaBHEHHUM U HEPABEHCTB € TapaMeTpaMy;
— TMPUMEHSATH IpHU peleHun 3a1a4 HepaBeHcTBa Komm — byHsikoBckoro, bepaymu;
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UMETh NPECTABICHNE O HEPABEHCTBAX MEXK/y CPEAHUMH CTCTICHHBIMU.
Bragets moHsTHEM aCUMOTOTHI M YMETh €T0 IPUMEHSTH ITPH PEIICHUHN 33/1a4;

HNPUMEHSATH METO/IbI PELICHUS TPOCTEHIINX MU PepeHIINaTbHBIX YPAaBHEHUH IEPBOTO U BTOPOTO ITOPSIKOB.

CBOOOJTHO BJAJETh CTAHIAPTHBIM aNIIapaToM MaTEMAaTUYECKOT0 aHaIM3a JUI BEIYMCIICHUS TIPOU3BOIHBIX (DYHKIIMH OJTHOW TIEPEMEHHOI;
CBOOOTHO MPUMEHSATH anmapaT MaTeMaTHYeCKOTO aHaIN3a JUIs UCCIeI0BaHus (DYHKIIMIA U IIOCTPOEHUS TpauKOB, B TOM YHUCIIE HUCCIIE0OBAHUS HA
BBIITYKJIOCTb;

OIIEpUPOBATH MIOHATHEM IIEPBOOOPA3HON (DYHKIMH ISl PELICHUS 3a/1a4;

OBJIaJICTh OCHOBHBIMU CBe/IeHUsIMU 00 nHTerpane Herotona—JIeiiOHuIa 1 ero npocTeHImmx NpUMEHEeHUSX;

OIIEpUPOBAThH B CTAHJAPTHBIX CUTYAIMAX ITPOU3BOJHBIMU BBICIIUX TOPSIKOB;

YMETh IPUMEHSATH MIPH PEIICHUH 337a4 CBOWCTBA HETIPEPBIBHBIX (DYHKITHIA;

yYMETb IPUMEHSATH IIPU PELLICHUH 3a/1a4 TeopeMbl BeliepuiTpacca;

YMETh BBIIOJTHATH MPUOIMKEHHBIE BEIYMCICHUS (METOIbI PEIICHUS] YPaBHEHUH, BEIYMCIICHUS ONPECIICHHOTO HHTETpaa);

YMETh IPUMEHSTh NPUIOKECHNE TIPOU3BOJHOM M ONIPEICIICHHOTO HHTETpaia K PEIICHHIO 33/1a4 €CTECTBO3HAHUS

BJIAJICTh MMOHATUSAMH BTOpPasi IPOU3BOIHAS, BBITYKIOCTh rpaduka GyHKIUU H YMETh UCCIeI0BaTh (DYHKIIMIO Ha BBITYKIIOCTb.

HmeTp npeacraBieHue o HEHTPAIbHOM MIPEAEIBHON TEOPEME;

UMETb MPEICTABICHNE O BEIOOPOYHOM K03 (PUILIMEHTE KOPPETSAIMH U IMHEHHON Perpeccu;

UMETh NPEJCTABICHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATHCTUUECKOM TMITOTE3bl, O CTATHCTUKE KPUTEPHUS U €€ YPOBHE 3HAYMMOCTH;
MMETh MPEJCTABICHHUE O CBS3U SMIIMPHUYECKUX U TEOPETUUECKUX PACTIPEICIICHHIA;

UMETh MPECTABICHHE O KOIUPOBAHUH, IBOMYHOI 3aITUCH, IBONYHOM JEPEBE;

BJIaZIETh OCHOBHBIMH HOHATHUSAMH TeopuH rpadoB (rpad, BepuirHa, pedpo, CTeNeHb BEpIINHbI, ITyTh B rpade) U yMETh NPUMEHSATh UX MIPU PeIlleHUH
3aja4;

UMETb MPEJICTABIICHNE O AEPEBBIX U YMETh IPUMEHSTH ITPH PEIICHUN 3a71ay;

BJIAJICTh MMOHATHEM CBSI3HOCTh M YMETh MPUMEHATH KOMIIOHEHTHI CBSA3HOCTH IIPU PEIICHUH 3a/1a4;

YMETh OCYILIECTBIATH IyTH 0 pedpam, 00X01bl pedep U BepIInH rpada;

UMETb IpeJCTaBIeHNE 00 SUIEPOBOM U FaMUIBTOHOBOM ITyTH, UMETh MPE/ICTaBIEHUE O TPYAHOCTH 33]]aul HaXO0XKACHUS TaMIIIBTOHOBA MYTH;
BJIAJICTh MOHATUSAMHU KOHEYHBIE U CUETHBIE MHOKECTBA U YMETh UX MPUMEHATH P PEIICHUH 3a]1a4;

YMETh PUMEHSTh METOJ MaTeMaTH4YeCKON MHYKIINY;

yYMETh NPUMEHSTh NPUHIUN [{upuxiie npu pereHnn 3aaau.

Nmets npencraBneHne 00 akCHOMaTHYECKOM METO/IE;

BJIAJICTh MMOHSITHEM T€OMETPUIECKHE MECTa TOUEK B MPOCTPAHCTBE U YMETh MPUMEHSATH MX JIJIS pEIICHUS 3a/1a4;

yYMETh TIPUMEHSITD JJIs1 PEIICHHUS 33/1a4 CBOMCTBA TUIOCKUX U JIBYTPAHHBIX YTJIOB, TPEXTPAHHOTO yTJIa, TEOPEMBI KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO yTJIa;

BJIAJICTh MMOHATUEM MEPIEHANKYIISIPHOE CEUYCHHE MTPU3MBI U YMETh PUMEHSTh €ro MPH PEeIIeHUH 3a1a4;

UMETb MPEJCTaBICHHUE O ABOWCTBEHHOCTH MPABUIbHBIX MHOTOI'PaHHUKOB;
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BJIQ/IETh MOHSATUSMHU LIEHTPAJIHHOE U NapauIeIbHOE MPOSKTUPOBAHUE U IPUMEHSAThH UX MPH MOCTPOSHUH CEYEHUI MHOTOIPaHHUKOB METOJIOM
MPOEKIINH;

MMETBH NIPEACTABICHUE O Pa3BEPTKE MHOTOI'PAaHHUKA U KpaT4YalIlIeM ITyTH Ha [IOBEPXHOCTH MHOIOTPAaHHHUKA;

HUMCTBb NPCACTABJICHUC O KOHUYCCKUX CCUCHHUAX,

UMETb MPEJCTABICHNE O Kacaromuxcs chepax 1 KOMOMHAIIMY TeJl BPAIIeHUsI M YMETh IPUMEHSTh UX MPU PELICHUH 33/1a4;

MPUMEHSTH [IPU PEIICHUH 33724 (POPMYITy PacCTOSTHUS OT TOYKHU J0 IUIOCKOCTH;

BJIQJIETh Pa3HBIMU CIIOCOOAMM 3a/1aHus MIPSIMON YPaBHEHUSIMU U YMETh MPUMEHSTh IIPU PEIICHUH 3a/1a4;

MPUMEHSTH [P PEIICHUH 3a]a4 U J0Ka3aTelIbCTBE TEOPEM BEKTOPHBIM METOJI U METOJ KOOPAUHAT;

UMETh MpeCTaBlIeHHuE 00 aKCHOMax 00beMa, MIPUMEHITh POPMYIIbl 00BEMOB MPSIMOYTOJIBLHOTO MapaljIeseuIea, IPU3MbI U TUPAMHU/IBI,
TeTpasd/pa MpU PeIIeHUH 3aay;

IPUMEHSTH TEOPEMbI 00 OTHOIIEHHUSIX 00BEMOB IPH PEILICHUH 33]1ay;

IMPUMCHATH MHTETpal AJId BIYHUCICHUA 00BEMOB U HOBerHOCTef/'I TCJI BpalllCHUs, BBIYUCIICHUSA TIOIIaaAn CC];)epI/ILICCKOFO mnosica 1 oobeMa mapoBoro
05

HUMCETBb NPCACTABJICHUC O IBUKCHUAX B IPOCTPAHCTBE! MapalJICJIbHOM IMEPEHOCEC, CUAMMCTPHUU OTHOCUTCIIBHO IINIOCKOCTH, IICHTpaJH)HOI\/JI CUMMCTPUH,
IIOBOPOTE OTHOCHUTEIIBHO NPSAMON, BUHTOBOM CUMMETPHUH, YMETh IPUMEHATh UX IIPU PELICHUH 3a/1a4;

UMETh MPEJCTaBICHUE O TUIONIaId OPTOTOHALHOM MPOEKIIHH;

UMETh MPECTABIEHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTJIe U IPUMEHATH CBOIMCTBA IJIOCKUX YIJIIOB MHOTOTPAHHOTO yTjia MpHU PEIIeHUH 3a/1a4;
UMETh MPEJCTABICHUS O TPE0OpPa30BaHUU MO100MS, TOMOTETUH U YMETh IPUMEHATh UX MPU PEIICHUH 33/1a4;

YMETb peliaTh 3aa4i Ha TUIOCKOCTH METO/IaMU CTEPEOMETPHH;

YMETb IPUMEHAITH POPMYIIbl 00BEMOB MPHU PELICHUH 3a/1a4.

Haxoauts 00beM nmapaenenuneaa U TeTpadapa, 3aJJaHHbIX KOOPANHATAMH CBOMX BEPIIUH;

3a/1aBaTh MPSIMYIO B IPOCTPAHCTBE;

HaxXoJuThb PACCTOAHUEC OT TOYKH 0 INIOCKOCTHU B CUCTEME KOOPAWHAT,

HaxXOJUThb PACCTOSHUEC MEKAY CKPCUHIMBAIOIIUMUCA ITPAMBIMHU, 3a/ITaHHBIMHA B CUCTEMC KOOP/IUHAT.

[IpuMeHsTh MaTEMaTHYECKHE 3HAHUS K UCCIIEIOBAHUIO OKPYIKAIOIIET0 MUpa (MOACTUPOBaHNE (PU3UUECKUX MIPOLIECCOB, 33/1a4H YIKOHOMHUKH).

Coaeprxanue y4eOHOM JMCHUIVIMHBI MATEMATHKA. YT1y0JIeHHbIH YPOBEHb.
Pazoen ""Anzeopa u nauana ananuza’’

Yucja ¥ BeJHYHHDI

Panuannas mepa yrna. CBsA3b paguaHHON Mephl yria ¢ rpaaycHoil Mepoil. PaciimpeHue MoHATHSA 4YMclia: HaTypalbHbIE, II€Nble, palMiOHAJIbHbIE,
JEHCTBUTENbHBIE, KOMIUICKCHBIE 4mciia. KoMIuiekcHble unciaa W WX TeoMeTpudeckas uHTteprpetarnus. Conpsok€HHbIE KOMIUICKCHBIE YHCIIA.
JleiicTBUTENbHAS M MHUMAs YaCTH, MOAYJIb U apT'yYMEHT KOMILIEKCHOTO Yncia. Anredpandyeckas u TpPUroHOMeTprudeckasi (POpMbI 3aITUCH KOMILIIEK CHBIX
yucen. ApudMeTHIecKue ornepanun ¢ KOMIUIEKCHBIMU unciamMu. HaTypanpHas ctenenb KoMmruiekcHoro uncia. ®opmyna Myaspa.
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Breipakenus

Kopenb n-ii crenenn. Apudmerndeckuii KOpeHb n-il crerneHu. CBOWCTBa KOpHS Nn-Ml creneHu. ToXAECTBEHHBIE NPeoOpa30BaHUs BHIPAKCHUM,
coJiepKallMX KOPHU N-U cTeneHU. BriHeceHne MHOKUTENS U3-1107 3HaKa KOpHs. BHeceHne MHOXUTENS 0[] 3HaK KOpHs. CTeneHp ¢ paloHaIbHbIM
nokasareneM. CBOMCTBa CTENEHU C PaAlMOHATIBHBIM IOKa3arenaeM. TO0)KJIeCTBEHHbIE MPeoO0pa3oBaHUs BBIPAKEHUN, COJEp)KAIIMX CTEHEHH C
paloHaIbHBIM TOKa3aTesieM. KoCcHHYC, CHHYC, TaHI'€HC, KOTaHIEHC Yrjla moBopoTa. OCHOBHBIE COOTHOLIEHHUS MEXIYy KOCHHYCOM, CHUHYCOM,
TaHM€HCOM U KOTAHI'€HCOM OJIHOTO M TOro ke aprymeHTa. @opmyisl cinoxeHus. @opMyibsl npuseaeHus. PopMybl IBOMHOTO U MOJOBUHHOTO YIJIOB.
@opMynbl CYMMBI M Pa3HOCTH CHUHYCOB (KocuHycoB). Dopmyinbl mpeoOpa3oBaHUs NMPOU3BEACHUS B CyMMYy. TOXXAECTBEHHBIE IpeoOpa3oBaHuUs
BBIPAXKEHMI, COAEPIKALUX KOCUHYChI, CHHYCbI, TAHT'€HCBI U KOTAHI'€HCHI.

ApKKOCHHYC, apKCHHYC, apKTaHI'€HC, apKkoTaHreHc. [Ipocreiinne cBoiicTBa apKKOCHMHYCA, apKCHUHYCa, apKTaHI'€Hca, apKKoTaHreHca. CTemneHb ¢
NeHCTBUTENBHBIM MOKa3aTeneM. CBOWCTBA CTENEHU C JEHCTBUTENIBHBIM IOKa3zareneM. ToxIecTBeHHbIe MpeoOpa3oBaHusl BHIPAKEHUH, COJIEpIKaIIIX
CTeNeHN C JeiicTBUTeNbHBIM Moka3aTeneM. Jlorapudm. CpoiictBa norapudmoB. ToxaecTBeHHbIe TpeoOpa3oBaHUs BBIPAKEHUH, COIEpKaIIUX
JoTapu(MBI.

YpaBHeHNSI 1 HEPABEHCTBA

OO6nacte ompeneneHusi ypaBHEHUs (HEepaBeHCTBA). PaBHOCWIBbHBIE ypaBHEHHsS (HEpaBEeHCTBa). PaBHOCWIIbHBIE TpeoOpa3oBaHUsl ypaBHEHUH
(HepaBeHCTB). YpaBHeHHe-clieAcTBUE (HepaBeHCTBO-ciencTBue). IlocroponHue kopHu. HppanuoHaibHble ypaBHEHHUs (HepaBeHCTBA). MeTon
PaBHOCWIIBHBIX TPEOOpa3OBaHMA Uil PEUICHUs MPPALMOHATIBHBIX ypaBHEHUH (HEpPaBEHCTB). MeToa CIEACTBHI I PEHICHUS HPPaldOHAIBHBIX
ypaBHeHUH. TpuroHomerpudeckue ypaBHeHUs (HepaBeHCTBA). OCHOBHbIE TPUTOHOMETPUYECKHE YpPaBHEHUS (HEpaBEHCTBA) U METOJbl MX pEILEHHUS.
Tpuronomerpuveckue ypaBHEHHS, CBojsdmpecs K anreOpamdeckuMm. OTHOPOIHBIE YypaBHEHHs TIIE€pBOM W BTOpOM cremeHel. Permenue
TPUTOHOMETPUUYECKUX YPABHEHUI METOJIOM pa3iIoKeHUsl Ha MHOXKUTenu. [lokazarenbHble ypaBHEHMsI (HepaBeHCTBa). PaBHOCKIIbHBIE TPe0Opa30BaHUS
MOKa3aTelbHBIX ypaBHEHUU (HepaBeHCTB). lloka3aTenbHble ypaBHEHHUs (HEpaBEHCTBA), cBojdlMecs K anredpanyeckuM. Jlorapudmuueckue
ypaBHeHMs (HepaBeHCTBa). PaBHOCWIIbHBIE TIpeoOpa3oBaHUs JIOTapU(PMHUUECKUX YypaBHEHHH (HepaBeHCTB). Jlorapudgmuueckue ypaBHEHUS
(HepaBeHCTBA), cBojsuIMecs K anreOpanueckuM. PemieHue anredpandeckux ypaBHEHHH Ha MHOXECTBE KOMIUIEKCHBIX uncen. OCHOBHas Teopema
anreOpsbl.

DOyHKIUH

HauOonpiiee n HauMeHbllee 3HaueHus: GyHKUMU. YETHbIe M Heu€éTHble (pyHKuMU. CBoiicTBa rpadukoB 4€THOM M Heu€THOM QyHKuuil. [locTpoeHue
rpadUKoB (YHKIMH C MOMOUIBI0 F€OMETPUUECKUX MpeoOpa3oBaHUil (MapayliesIbHbIX MEPEHOCOB, CXKAaTUHM, pacTsKeHHH, cummeTpuid). OOpaTumble
¢ynkuuu. CBsA3b Bo3pacTaHusl U yObIBaHUS (YHKUIMHU ¢ e€ oOpaTuMocThio. B3anmHo oOpaTtHble ¢yHkuuu. CBoiicTBa rpadMKOB B3aUMHO OOpaTHBIX
¢yukiuii. CrenenHas ¢yHkuus. CteneHHass (QYHKIMS C HaTypalbHbIM (LlebIM) MokaszareneM. CBoiicTBa cTeneHHOW (YHKIIMH C HaTypaJlbHbIM

. n .
(uenpiM) mokasaresneM. I'paguk creneHHOW (QYHKUIMU ¢ HAaTypaslbHBIM (1IeNIbIM) MokazareneM. OyHKuus y = xl'E BsaumoobpaTHOCTh QyHKIMH y =

n . . n-o. .

‘\En CTENEeHHON (PYHKLMU C HATYpaJbHBIM MoKazaresneM. CBolcTBa PYHKIUHU Y = v'E e€ rpa¢uk. Ilepuoanueckue ¢pynkuuu. [lepuoa nepuoandeckoi

¢byukun. ['maBusiit nepuoa. CpoiicTBa rpaduka nepuoanyeckoil GyHkiuu. TpuroHoMerpuueckue QyHKIUU: KOCUHYC, CHHYC, TAHT€HC, KOTAaHTeHC.

3HaKM 3HAYCHUH TPUTOHOMETpHUYECKUX (PyHKIMH. UETHOCTh M HEUYETHOCTh TPUTOHOMETpHUUYECKHX (DYHKIMHA. [IepnoInYHOCTh TPUTOHOMETPHUYECKUX
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¢byakumii. CBoiicTBa TpuroHoMmerpudeckux GyHKiui. ['paduxu TtpuroHomerpuyeckux GyHKuuid. OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKITHH.
CBoiicTBa 0OpaTHBIX TpUTOHOMETpUUecKUX (yHKIMA M ux rpaduxu. IlokasarenbHas Qynkius. CBoiicTBa moka3zaTenbHOW (QYHKIUHN U €€ rpaduk.
Jlorapudmuueckas ¢pynkuus. CoiicTBa Jorapudmudeckoid GyHkiuu u e€ rpaduk.

DJIeMEeHTbl MATEMAaTHYeCKOI0 aHAIU3a

ITpenen ¢pynkuuu B Touke. HenpepbiBHOCTB. [IpomMekyTky 3HAKONOCTOSHCTBA HENPEPBIBHOW (yHKUIMU. HenpepbIBHOCTh pallMOHAIbHOW (QYHKIUH.
Mertox uHTEpBaNoOB. 3a1a4uM, MPUBOAIINE K TOHATHIO Mpou3BoAHOM. [IponsBoanas ¢pynkiuu B Touke. Tabnuna npousBoaubix. [IpaBuia BeraucieHUs
IIPOU3BOJIHBIX. MeXaHNYeCKUH U FeOMETPUUECKUI CMBICI NTPOU3BOAHOM. YpaBHEeHHE KacaTelabHOM K rpaduky ¢yHkuuu. IlpusHaku Bo3pactaHus u
yObiBanus ¢pyHkuuu. Touku skcTpeMyma GyHKIUU. MeToa HaXOKJIeHUs: HanOOJIbIIero 1 HauMeHbIIero 3nadyeHuil pynkuun. Iloctpoenue rpadukon
¢bynkumii. IlepBooOpaznas dynkmus. OO0mmii Bua nepBooOpasHbiX. Heomnpenenénnplid nHTerpan. Tabmmma mepBooOpasHbix (yHkiui. I[IpaBuia
HaXOXJeHUs nepBooOpasHoi ¢ynkuuu. Onpenenéunsiii nunaterpain. @opmyna Herorona — Jleitbnuna. MeToasl HaxOoXJIeHHs MUiomand Quryp u
00bEMa TeJl, OrPAaHUYEHHBIX JaHHBIMU JIMHUSMU U IIOBEPXHOCTSIMH.

BeposiTHOCTBb M cTaTucTUKA. PadoTa ¢ JaHHBIMU

IToBTropenue. Pemenue 3agau Ha TabauuHOe U rpaduyeckoe NpecTaBieHne JaHHbIX. Vcnonb30BaHNe CBOMCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB:
CpeaHHX, HauOOJBIIEr0 W HAMMEHBIIETO 3HAYEHWH, pa3Maxa, AucHepcHH. PemieHwe 3agad Ha ONpenesieHHEe YacTOThI M BEPOSTHOCTH COOBITHHA.
Bbruuciienue BeposiITHOCTEN B ONBITAX ¢ paBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU McXoJaMu. Perienue 3a1ay ¢ npuMeHeHrneM KoMOuHaTopuku. Perenne
3aJa4 Ha BBIYHMCIICHHE BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHH, MpUMEHEHHE (HOPMYJIbl CIOKEHHS BEpOSTHOCTEW. PemieHne 3amad ¢ MpuMEHEHHEM
auarpamm Ditniepa, 1epeBa BeposTHOCTe!, hopmysl bepryiu.

YcnoBHas BeposATHOCTS. 1IpaBuiio ymHOkeHUS BeposiTHOCTEN. DOpMysia IMOIHONW BEPOATHOCTH. JIMCKPETHBIE CIlydalHbIEe BEIMYUHBI U PACIIPEACIICHHSL.
HeszaBucumeble ciyuaiiHble BennuuHbl. PacnpeneneHue cyMMbl U IPOU3BEICHUS HE3aBUCHMBIX CIIydalHBIX BEJIMYMH. MaTeMaTH4ecKoe OXHJaHHE U
JUCIIEPCUSl CIIy4alHOW BeIWYMHBL. MareMaThyeckoe OKHMJIAHWE W JHCIIEpCUs CyMMBl CIydYalHBIX BEJIIMYMH. ['€OMETpHYecKoe paclipelneacHue.
bunomuanbHOe pacnpeznereHue U ero cpoiicTBa. HempepbiBHbIE citydaiiHble BelnMUYUHBI. [IOHSATHE O IUIOTHOCTH BeposATHOCTH. PaBHOMepHOe
pacnpenenenue. IlokasaTenbHOoe pacnpeneneHue, ero mapameTpbl. [loHsTHe o0 HopManbHOM pacnpeaeneHu. [lapameTpsl HOpMaIbHOTO
pacripenienenusi. [Ipumepsl ciiydailHBIX BEJWYMH, MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOTPEUIHOCTh M3MEpPEHMH, pocT yenoBeka). HepaBeHcTBO
Ueonméa. Teopema bepryrmm. 3akoH Oonbminx yuces. BeIOOpoUHBIA METOJ M3MEpEHHUs BEpOsSTHOCTEH. Ponb 3akoHa OONBIIMX 4YMCEN B HAyKe,
npupoje u obmectse. KoBapuanus aByx ciydaiHbix BenuuuH. [lonsatre o koapdunmente koppensuuu. CoBMecTHbIE HAOMIOACHUS IBYX CITy4allHBIX
BeIMYMH. BEIOOpOUHBIN KOOPPUIIUEHT KOPPETSILIH.

Auare0dpa 1 Ha4YaJIa MATEMATHYECKOI0 AaHAJIN3a B HCTOPHYECKOM Pa3BHUTHH
Pa3BuTte uzpen uucia, MOSIBICHHE KOMIUIEKCHBIX YHCENl U HUX HpUMeHeHue. VcTopus BO3HUKHOBEHHUS IU(D(EepeHIMaTbHOTO U HHTETPalbHOTO
ucuucnenus. [lonsgpHas cucrema KOOpJAUHAT. DIIEMEHTApHOE MPEICTaBICHUE O 3aKOHE OOJIBIINX YUCel.

Y4eOHO- TeMaTHUYeCKHMI IJIaH pa3jaena "Anredpa u Hayasa aHajau3a'
(4 yaca B HeeJI10)

Ne TemblI Coaep:xanue MaTepuaja KonnyecrBo | KoHTpoabHbIe
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4acoB padoThI
10 kmace
1. [ToBTOpEHME M pACIITUPEHHUE CBEACHUI O MHOYKECTBAX, MAaTEMaTHYCCKOH JIOTHKE U (DYHKIIHAX 20 K/P Ne 1, K/P Ne 2
2. CrenenHas GyHKIHS 21 K/P Ne 3, K/P Ne 4
3. Tpuronomerpuueckre GyHKIUU 31 K/P Ne 5, K/P Ne 6
4. TpuroHomeTpuuecKue ypaBHEHHs U HEPABEHCTBA 24 K/P Ne 7
5. [Ipon3BogHas U ee TPUMEHEHUE 33 K/P Ne 8, K/P Ne 9
6. [ToBTOpEHME M cucTeMaTH3alvs 3HaHUH paszena’ AnreOpa u Hadana aHanu3a" 3a kypc 10 kimacca 7 Hrorosas K/P
Bcero 136
11 knacc
1. [TokazarenbHas u norapupmMudeckas GyHKIUN 37 K/P Ne 1, K/P Ne 2
8. WHTerpain u ero npuMeHeHue 14 K/P Ne 3
9. DOnemeHTh KoMOUHaTopuku. bunom HeroToHa. 13 K/P Ne 4
11. DJIEMEHTBI TEOPUU BEPOSITHOCTEN 26 K/P Ne 5
12. [ToBTOpEeHME U cUCTeMaTH3aIMsI 3HAHWI pa3zena "Anredpa u Havyana ananu3a" 3a kype 11 kinacca 46 Hrorosas K/P
Bcero 136
Hroro: 272
Pazoen'' I'eomempusn"
IHoBTOpEHME

Pemenue 3agau ¢ mpuUMeHEHMEM CBOWCTB (PUIyp Ha IUIOCKOCTH. 3aJaud Ha JI0OKa3aTelIbCTBO M IMOCTPOCHHE KOHTP HpuMepoB. lcmonb3oBaHue B
3a/la4yax IMPOCTEHINNX JIOTMYECKUX IpaBUil. PenieHue 3a1ad C HCIOIB30BAHMEM TEOPEM O TPEYrOJIbHUKAX, COOTHOUICHUH B IPSAMOYTOJIBHBIX
TpEeYrojbHUKax, ()akTOB, CBA3AHHBIX C YETHIPEXYroJIbHUKaMHU. PelleHne 3a1ad ¢ MCHOJIb30BaHUEM (PaKTOB, CBS3AHHBIX C OKPY)XHOCTsAIMU. Pemenue
3a/1a4 Ha U3MEPEHHUs Ha IIJIOCKOCTH, BBIYUCIICHUE JJIMH U IUIoLanei. Pemenne 3aqa4d ¢ UCIONb30BaHUEM METOA KOOPAUHAT.
Harnsanas crepeomerpus
Qurypsl 1 uX u300pakeHHs: (HMPSAMOYTOJIbHBIM Napaijenenunen, KyO, Hupamuaa, MpusMa, KOHYC, IUIMHAP, chepa). OCHOBHbIE MOHSATHUS
cTepeoMeTpuu U ux cBoictBa. CeueHus kyba u Terpadapa. Touka, nmpsiMas U MJIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3
HUX. B3aumHoe pacnosioskeHue MpsIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapayuieabHOCTh MPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. M300pakeHue
MPOCTENIINX TPOCTPAHCTBEHHBIX (GUTYP HA TIOCKOCTH.

IMapanieJIbHOCTh M NEPHEHAUKYJISAPHOCTL B IPOCTPAHCTBE
Paccrosinust mexnay ¢urypamu B IpOCTpaHCTBE. YTJbl B IpocTpaHcTBe. l[lepneHaukymnspHOCTh NMpsAMBIX U muiockocted. Ilpoekuus ¢urypsl Ha

IIJIOCKOCTh. HpI/I3HaKI/I NEPHNCHAUKYJIAPHOCTHU MMPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE. TeopeMa 0 TpéX MNEpNCHAUKYJIApax.
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MHororpaHHMKH

[Mapanmnenenunen. CBoiicTBa mpsAMOyroibHOro napamienenunena. Teopema [Iudaropa B mpocrpanctse. [Ipusma u nupamuaa. [IpaBunsHas nupamuia
U mnpaBwibHas npusma. [Ipsmas nupamuna. DnemMeHTHl MpU3Mbl M nupamuibl. [Ipocreiiine koMOMHAIIMM MHOTOTPAHHMKOB M TeNl BpAIICHHUS.
Brruncnenme 37eMeHTOB MTPOCTPAHCTBEHHBIX (huryp (p&Opa, TuaroHau, yribl).

Tena Bpamenus

Hunmunuap, konyc, cdepa u map. OCHOBHBIE CBOWCTBA MPSMOTO KPYrOBOTO LIMJIMHIPA, MPSIMOTO KPyroBoro KoHyca. MzoOpakeHue Ten BpalleHus Ha
wiockoctu. [IpencraBneHue 00 yced€HHOM KOHYCE, CEYEHHSIX KOHyca (mapauielbHbIX OCHOBAaHHIO M IMPOXOMAAIIUX Yepe3 BEpIIMHY), CEUCHMSIX
LUIMHpa (IapajuIeIbHO U NEPIIEHIUKYIIIPHO OCH), CEUEHUsX 1apa. Pa3BépTka LUIuMHApa U KOHYcA.

O0bémpbl Ted. [Limomaasb chepnbl

[TonsiTre 06 06béMe. OOBEM THpPaMUIBI U KOHYCA, TPU3MBI U miiuHaApa. O0BEM mapa.

[Tono6uble Tena B npoctpancTBe. COOTHOMICHUS MEXAY TUIOMIAIIMU TOBEPXHOCTEHN 1 00bEMaMu 1MOI00HBIX Ten. [1nommaas moBepXHOCTH MPaBUIIBLHOM
NMpaMMIbl U IpsiIMO ITpu3Mbl. [1nomma e noBepXHOCTH IPSMOT0 KPYyroBOro HMJIMHJIPA, IPSIMOr0 KPyroBOro KOHyca U 1apa.

KoopanHaTthl 1 BeKTOpPbI B IPOCTPAHCTBE

JIBU>KeHHUsT B TIPOCTPAHCTBE: MApaUIEIbHBIM IEPEHOC, LEHTpalbHasi CUMMETpPUsS, CHUMMETPHUS OTHOCUTEJIBHO IIJIOCKOCTH, HoBOpoT. CBoiicTBa
nBrKeHui. [IpuMeHeHne NBUKEHUI Npy pelieHnu 3aa4. BekTopsl 1 koopAuHaThl B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha YK CIIO,
yros MexJy Bektopamu. KosmHeapHble M1 KOMIUTaHApHbIE BEKTOPbI. CKaJIIpHOE POU3BEIEHUE BEKTOPOB. TeopeMa 0 pasiiokeHUU BEKTOpa M0 TPEM
HEKOMILIaHAPHBIM BeKkTOopaM. CKaJsipHOE NpPOM3BEACHUE BEKTOPOB B KOOpJAMHATax. [IpuMeHeHue BEKTOPOB NpH PELICHUU 3a7ad Ha HaXOXKICHUE
paccTosiHUH, JUTHH, TUIomianeil 1 00bEMOB. Y paBHEHHUE IJIOCKOCTH B MPOCTpaHCTBE. YpaBHeHUE cepsl B mpocTpancTBe. PopMyiia ajsl BHIYUCICHUS
pacCTOSIHUSL MEXAY TOUKAaMU B IPOCTPAHCTBE.

Y4eOHo- TeMaTHUeckuii IIaH pa3aena "'['eomerpus"
(2 yaca B Hej1eJ110)

Ne TemblI Coaep:xanue MmaTepuaja KonuyecTBo yacos KonTpoJsbHbIe
padoThI
10 xmacc

1. Hekotopsle cBeieHNs U3 IIIaHUMETPUHU 12

2. Beenenue 3

3. [TapannenbHOCTb NPSAMBIX U INIOCKOCTEN 16 K/P Nel, K/P Ne2,
3auet Nel

4. [lepneHUKyYISAPHOCTD MPSMBIX U IITIOCKOCTEN. 17 K/P Ne3, 3auer Ne2

5. MHororpanHuk# 14 K/P Ne 4, 3auer Ne 3

6. IloBTOpEeHNe u cucremarusanus 3HaHui paszaena "'eomerpus” 3a xype 10 6

KJjlacca
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Bcero 68
11 kmace
7. Hunuuap, KOHYC U 1map 16 K/P Ne 5, 3auer Ne 4
8. OOBeMEI TeT 17 K/P Ne 6, 3auer Ne 5
19. BexTops! B IpocTpaHcTBE 6 3auet Ne 6
10. Meroa KoopAUHAT B IPOCTPAHCTBE. JIBHIKCHUSI. 15 K/P Ne 7, 3auer Ne 7
11. [ToBTOpeHne U cucreMaru3aius 3HaHul pasjaena "['eomerpus” 3a kype 11 14
KJlacca
Bcero 68
Hroro 136
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