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1. ITacmopT KOMIUIEKTA KOHTPOJbLHO-OII€HOYHBIX CPeICTB

B xone ocBoenust yueOHou aucuurmivabsl O/AI1.01 Mamemamuka: anzeopa
U HAUANA MAMEMAMUUECKO20 AHAIU3A; 2eomempus OO0yJarOUTUNCs JOJDKEH
o0J1a1aTh

JJMIHOCTHBIMHU peE3yJjabTaTaMu:
KpEaTUBHOCTb, TOTOBHOCTh M CIIOCOOHOCTh K IMYHOCTHOMY CaMOOIIPEIEICHUIO;

TOTOBHOCTh M CIIOCOOHOCTH O0YUAIONINXCS K OTCTAUBAHUIO COOCTBEHHOTO MHEHHSI, TOTOBHOCTD
U CIIOCOOHOCTP BBIPA0ATHIBATH COOCTBEHHYIO MO3HIIHIO;

TOTOBHOCTH U CIIOCOOHOCTH O0YYArOMIMXCsl K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO;

NPUHITHE W peau3alius IEHHOCTEH 370pOoBOro M 0E30MacHOTr0 o0pas3a KHU3HH, OepekHOe,
OTBETCTBEHHOE W  KOMIICTCHTHOE OTHOIICHHE K COOCTBEHHOMY (U3NYECKOMY H
MICHXOJIOTHIECKOMY 370POBBIO;

TOTOBHOCTh K JIOTOBOPHOMY pETYJIMPOBAaHHIO OTHOUICHUH B TPYIIE WIH COIUATBHOM
OpraHu3aIum,

TOTOBHOCTh ~OOYYalOUIMXCS K KOHCTPYKTHBHOMY YYacTHIO B TPHHATHH PEIICHHH,
3aTparuBarIIUX WX MPaBa U MHTEPECHI, B TOM YHCIIC B PA3JIUYHBIX (OpMax OOIIECTBEHHOM
caMOOpraHu3aIliy, CAMOYIIPABJICHHSI, OOIECTBEHHO 3HAYNMOW JIEATCIILHOCTH,

TOTOBHOCTh W CIIOCOOHOCTh BECTH JAHMAJOr C JPYIHMMH JIIOJbMH, JOCTHTaTh B HEM
B3aWMOIIOHMMAaHUS1, HAXOAUTh OOIINE TSI U COTPYIHUYATH JIJISl UX JIOCTUKCHUS;

OCO3HAHHOE, YBAXKUTEIBHOE M JOOpPOKENIATEIbHOE OTHOIIEHHE K APYroMy YelOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO;

CIIOCOOHOCTh K COMEPSKUBAHHUIO ¥ (POPMHUPOBAHUE TTOZUTUBHOTO OTHOIICHUS K JIIOJSIM, B TOM
YuCiI€ K JuinaM ¢ OrpaHM4YCHHBIMH BO3MOXKHOCTAMH 3O0POBbA W HHBAJIMAAM, 6€pC)KHOC,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3HMUECKOMY U TICUXOIOTHYECKOMY 310POBBIO
JIPYTHX JIFOJICH, yMEHUE OKa3bIBaTh IMEPBYIO MIOMOIIIb;

pa3BUTHE KOMIIETCHIIUHA COTPYJHUYECTBA CO CBEPCTHHKAMH, JI€THMHU MIIAJIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-HUCCIeA0BATEIbCKOM,
MPOCKTHOMN M JPYTrUX BUAAX JIESTSIBHOCTH,

MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH, 3HAYUMOCTH
HayKd, TOTOBHOCTb K HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BIIAJICHUE JIOCTOBEPHOU
uH(popMaliel 0 TepeOBBIX JOCTIKEHUSX U OTKPBITUSIX MHPOBOM M OTEYECTBEHHON HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPa U OOIIECTBA;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHMIO, B TOM YHCIIE caMO0Opa30BaHUIO, HA MIPOTSKEHUH
BCEH JKW3HU; CO3HATEIHHOE OTHONICHWE K HEMPEPHIBHOMY OOPAa30BaHHUIO KaK YCIOBHIO
yCTenHoM npodeccuoHalbHON 1 00IIECTBEHHOM eI TeNbHOCTH;

IKOJIOTHYECKAsT KYJIbTypa, OepekHOE OTHOIICHWE K POIHOW 3eMJie, MPUPOJIHBIM OOTaTCTBaM;
IMNOHUMAaHHUEC BJIUAHUA COLOUAJIBHO-D3KOHOMHWYECKHX IIPOLCCCOB Ha COCTOSAHUEC HpHpO,Z[HOﬁ n
COILIMATILHOM CPEeJIbl, OTBETCTBEHHOCTH 32 COCTOSIHUE MPUPOTHBIX PECYpPCOB; YMEHUS M HaBBIKU
Pa3yMHOTO MPHUPOIOIOIB30BAHNS, HETEPIIUMOE OTHOLIEHUE K JCHCTBUAM, MPUHOCAIINM BpPEJ
9KOJIOTUH; TPHOOPETEHUE OIBITA YKOJIOTO-HANPABIEHHOW e TeNbHOCTH;

OCO3HAHHBIN BBIOOp Oynymier mpodeccur Kak IMyTh M CIOCO0 peanu3alnud COOCTBEHHBIX
JKU3HCHHBIX TJIAHOB;

TOTOBHOCTb O0YYaroIMIMXCS K TPYIOBOM MPOopecCHOHATBHON JEATENbHOCTH KaK K BO3MOKHOCTH
y4acTus B PELICHUH JINIHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX MPOOIIEM;

NOTPEOHOCTh TPYIUTHCS, YBAKEHUE K TPYAY U JIIOISAM TpPYAd, TPYAOBBIM JOCTHKEHUSM,
JTOOPOCOBECTHOE, OTBETCTBEHHOEC M TBOPYECKOE OTHOIIECHHE K pa3HbIM BUAAM TPYAOBOM
JACATCIIbHOCTH,

TOTOBHOCTh K CaMOOOCTY)XKMBAaHHIO, BKIOYas OOyYeHWE W BBINOJHEHHE JTOMAIIHUX
00s13aHHOCTEH.



MeTanpeIMeTHbIMU pe3yJibTaTaMu:
Pezynamusnvie ynusepcanvhule yuebHvle Oelicmeus
OO0yyaromuiics Hay4uTCs:
CaMOCTOSITEIIbHO ONPEACNIATh IENIH, 3aaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXKHO
OTIPENICTUTh, YTO 1IEJIb IOCTUTHYTA;
OLICHHUBATh BO3MOXKHBIC IIOCICACTBUSA IOOCTHUIKXCHHUA OCTaBJICHHOH neian B ACATCIBHOCTHU,
COOCTBEHHOM JKHU3HHU M KU3HH OKPYKAIOIINX JIFOJICH, OCHOBBIBAsSCh HA COOOPAKEHHIX ITUKH U
MOpaJiy;
CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIC 3aJlayd B OOpPa30BATEIBHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIIHIX;
OLCHUBATbL PECCYPChl, B TOM YHCJIC BPpCMA U APYTHUC HEMATCPHUAIBHBIC PECYPCHI, HGO6XOI[I/IMLIC
JUISL TOCTUIKEHHMS TTOCTAaBICHHOM IICIIH;
BLI6I/IpaTb MYyTb JOCTHIKCHUA LICIIN, IINIAHUPOBATh PCIHICHUC IMOCTABJICHHBIX 3a4a4, OIITUMU3UPYAI
MaTCpHAJIbHBIC U HEMATCPHUAJIBHBIC 3aTPAThI;
OpraHu30BbIBaTh  A(M(EKTUBHBIA MOMCK PECypcoB, HEOOXOAMMBIX JUIS  JOCTHKEHUS
IMOCTaBJICHHOM 1ICIIH;
COTIOCTABJISITh MOJYYECHHBIN pe3yNnbTaT ASSITENFHOCTU C TIOCTABJICHHON 3apaHee LEeNbIo.

TloznasamenvHule yHugepcaivhvie yueOHvle 0eticmeus

OO0yyaromuiics Hay4YuTCs:
UCKaTh W HaXOJUTh OOOOIICHHBIE CHOCOOBI PEIICHUS 3aJa4y, B TOM YHCIIE, OCYIICCTBISTH
pa3BepHYTHIi WH(POPMALMOHHBIM TIOUCK M CTaBUTh Ha €ro OCHOBE HOBbIE (y4cOHBIC H
MO3HABATEIIbHBIC) 3a1a4H;
KPUTHYECKH OLICHUBATh M MHTEPIPETUPOBATh HH(MOPMALIMIO C Pa3HBIX HMO3MIIMHA, Paclio3HABATh
1 UKCHUPOBATH MTPOTUBOPEUHS B HHPOPMAITHOHHBIX UCTOYHHUKAX;
UCIIONIb30BAaTh  Pa3MYHbIe  MOJEIbHO-CXEMAaTHUUYECKHWe CpPEACTBAa I MpeICTaBICHHUS
CYIIECTBEHHBIX CBsI3e M  OTHOUICHWH, a TakKe MPOTUBOPEUH, BBISIBICHHBIX B
WH(OPMAIMOHHBIX NCTOYHUKAX;
HAaXOJUTh M TPUBOAUTH KPUTUUYECKHWE ApPTyMEHTHl B OTHOLICHUHM JACUCTBUH U CYKIECHUMN
JPYTOTO; CIIOKOWHO W pa3yMHO OTHOCHTBCS K KPUTHYECCKHM 3aMEYaHHUSIM B OTHOIICHHUH
COOCTBEHHOTO CY)KJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,
BBIXOJMTH 33 PAMKH YYeOHOrO TMpeJMeTa M OCYIISCTBIATH IIEJICHANPABICHHBIN ITOUCK
BO3MOXKHOCTEH ISl IMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBUS;
BBICTpAauBaTh WHIUBUIYaIbHYI0O OOpa30BaTEeNbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIC OTPAaHUICHUS,

MCHSATH U YACPIKUBATH PAa3HLIC ITIO3UITUU B IMO3HABATEILHOM JIesITeIbHOCTH.

Kommynuxamuenwvie ynueepcanvHuvle yueoHvie Oeticmaust

OO0yyJaromuiicss Hay4UTCS:
OCYIIECTBIISITh JICIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMHU, TaK U CO B3POCIBIMHU (Kak
BHYTpU 00pa30BaTEIbLHON OpraHHU3alluy, TaK U 3a €€ MpejeliaMu), MoJ0upaTh MapTHEPOB AJIs
JIeJIOBOM KOMMYHUKAIIMM UCXOJMSI U3 COOOpaKeHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMITIaTHH;
MIPU OCYIIECTBICHUH TPYIIIOBON pabOThI OBITH KaK PYKOBOJUTEIEM, TaK U WICHOM KOMaH/IbI B
Pa3HBIX pONsiX (TEHEPATOp UIeH, KPUTHK, UCTIOTHUTENb, BBICTYMAIONINN, SKCIIEPT H T.1I.);
KOOPJAMHHUPOBATh M BBHIMNOJMHATH pabOTy B YCIOBUSX PEATbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BepHyT0, JIOTUYHO WU TOYHO H3JIaraTb CBOIO TO‘IKy 3peH1/151 C HUCIIOJIB30BAaHUEM AJICKBATHBIX
(yCTHBIX nu HI/ICBMCHHLIX) SA3BIKOBBIX Cp@I[CTB;
pacno3HaBaTh KOH(MJIUKTOTCHHBIE CUTYAIllMd U MPEJOTBPAIIATh KOH(IMKTHI 0 WX aKTUBHOU
¢a3pl, BHICTpaMBaTh JEJIOBYI0 M 00pa30BaTENbHYI0 KOMMYHHKAIMIO, M30eras JMYHOCTHBIX
OIIEHOYHBIX CYXICHHUM.



— 00pazoBaTenbHyI0 KOMMYHHKAIINIO, H30erast TMYHOCTHBIX OLICHOYHBIX CYKJICHUH.

IpeIMEeTHBIMH pe3yJbTaTAMM:

B pesynbrare uzydenust yueOHON AucUUIUIMHBI «Maremartuka: anredpa
¥ Hayajla MaTeMaTHYeCKOro aHajn3a; FeOMETPHs» Ha YPOBHE CPETHETO OOIIETo
oOpa3oBaHUs:

JJieMeHThI TEOPHMH MHOKECTB U MATEMATHY€CKOM JIOTUKH
OO0yuaromuiicss Hay4YuTCs:

— OIepupoBaTh Ha 0a30BOM YpPOBHE IMOHATUSAMHU: KOHEUYHOE MHOKECTBO, 3JIEMEHT MHOKECTBA,
HOJMHOXECTBO, IlepeceuyeHre M OOBbEIMHEHHE MHOXXECTB, 4YMCJIOBBIE MHOXECTBa Ha
KOOPJMHATHOM IIPSIMOM, OTPE30K, MUHTEPBAI,;

— oIlepupoBaTh Ha 0a30BOM YpPOBHE IOHATUSAMH: YTBEPXKIEHHUE, OTPHIIAHUE YTBEPXKICHUS,
UCTUHHBIE W JIOXKHBIE YTBEP)KICHMS, IpPUYMHA, CIEJICTBUE, 4YacTHBIM ciy4yail oO1iero
YTBEPKACHUSI, KOHTPIIPUMED;

—— HaXOJUTh MEpecedyeHUe W OObEAMHEHUE IBYX MHOMKECTB, NMPEICTABICHHBIX rpaduyecku Ha
YU CIIOBOU MIPSIMOM;

—— CTPOUTH Ha YUCIOBOM MPSIMOM MOJIMHOKECTBO YUCIOBOTO MHOKECTBA, 3aJaHHOE IMPOCTEHIIINMU
YCIOBUSMU;

—— PpacCllO3HABATb JIOKHBIC YTBCPKACHUA, OIINOKH B pacCykKaACHUAX, B TOM HYHUCIC C
HCIIOJIb30BAHUEM KOHTPIIPHUMCPOB.

— B noBceHEBHOM KU3HU U IIPU U3YYECHUU JPYTUX IIPEIMETOB:

— HCHOJIb30BaTh YHUCJIOBBIE MHOXKECTBA Ha KOOPJAMHATHOM MNpSMOM [JIsl ONUCAHUS PEATbHBIX
MPOLECCOB U SIBJICHUI;

—— MPOBOJUTH JIOTUYECKUE PACCYKICHUS B CUTyalUsIX TOBCEHEBHOM KU3HMU.
OO0y4aromuiics MOJIy4UT BO3MOKHOCTb HAYYHThCSH:

—— OIlepUpOBaTh IOHATUSMU: KOHEYHOE MHOXKECTBO, 3JEMEHT MHOXECTBA, ITOJMHOXKECTBO,
nepeceyeHre U OObEIMHEHUE MHOXKECTB, YHCIOBbIE MHOXKECTBA HAa KOOPAMHATHOW MpPSIMOIA,
OTpPE30K, WHTEpBaJ, MOJIYUHTEpBAJ, IPOMEXKYTOK C BBIKOJIOTOW TOYKOM, Tpaduieckoe
IIPEACTABICHUE MHOYKECTB Ha KOOPAUHATHOM INIOCKOCTH;

—— OIlepUpOBaTh NOHATUSMHU: YTBEPKICHHE, OTPULAHUE YTBEPKICHUS, MCTHUHHBIC W JIOKHBIE
YTBEPKACHUS, IPUUKHA, CJIEACTBHE, YACTHBIN ciTyyail O0IIEero yTBEpKIACHU, KOHTPIPUMED;

— TIPOBEPATH NIPUHAUICKHOCTD HIIEMEHTA MHOKECTBY;

—— HaxoJuTh NlepecedeHre U 00bEeIMHEHNE MHOXKECTB, B TOM YHCIIE IPEJICTABICHHBIX TpadUuUeCcKH
Ha YKMCIIOBOM NIPSIMOM M Ha KOOPAMHATHON IIJIOCKOCTH;

— IMIPOBOAUTH NOKA3ATCIBbHBIC PACCYKACHUA JIS 000CHOBaHUS UICTUHHOCTH YTBep)KﬂCHHﬁ.

Yuciia 1 BbIpasKeHU
OOyuarouuiics HAYYUTCS:

— onepupoBaTh Ha 6a30BOM YpOBHE MOHITHIMHU: IIEJI0€ YUCIIO, TEIUMOCTh YHCET, OOBIKHOBEHHAS
Ipo0Ob, JecATUYHasl APoOb, pallMOHAIBHOE YHCIIO, MPUOMMKEHHOE 3HAYCHHE YWCIA, 4acTh,
JIOJIsI, OTHOINIGHWE, IPOIICHT, TOBBINICHWE W TIOHWXCHHWE Ha 3aJaHHOE YHCJIO IPOICHTOB,
Macirao;

— onepupoBaTh Ha 6a30BOM ypOBHE MOHATUSIMHU: norapudm ymcna,

— TPUTOHOMETPHYECKAsT OKPYKHOCTb, I'paJyCHas Mepa yIJa, BEJIMYMHA YIJIa, 3aJaHHOTO TOYKOU
Ha TPUTOHOMETPUYECKON OKPYKHOCTH;

— BBIIIOJHATH apI/I(i)MeTI/IIIeCKI/Ie )IGfICTBI/IfI C ICJIBIMU U pallMOHAJIBHBIMU YHCJIaMU;

—— BBINOJIHATH HECTIOXKHBIE MPEOOPa30BaHMS YMCIOBBIX BBIPAKECHUHN, COAEPIKAIINX CTEIICHH YHCET,
1100 KOPHHU U3 YKcell, MO0 orapudMel Yrcem;

—— CpaBHHUBATh PallMOHAIIBHBIEC YHCIIa MEX]Y COOO0M;
— OIICHUBATh W CpPaBHUBATh C paIlMOHAIHHBIMUA YHUCIIAMU 3HAYEHHUsS IENBbIX CTENEHEeH dmcedn,



KOpHEH HaTypajlbHOU CTENEHH U3 YHCE, JOrapu(pMOB YUCEI B IPOCTHIX CIydasx;

n300pakaTh TOUKaMHU Ha YUCIOBOM MPSIMOIL LieJIble U PalliOHAIbHbIC YHCTIA,

n300pakaTb TOYKAMM HA YUCJIOBOM MpPSMOM LieJble CTENEHW 4YMCET, KOPHU HaTypalbHOM

CTEIIEHU U3 YHUCEJI, JOrapu(pMbl UUCEII B IPOCTHIX CIydasiX;

BBINOJIHATh HECJIOXKHBIC TNPEoOpa3oBaHMA LENbIX W JAPOOHO- pPAlMOHAIBHBIX OYKBEHHBIX

BBIPAKCHMI;

BBIpaXKaTh B IPOCTEUIINX CIy4asX U3 paBEHCTBA OJHY IIEPEMEHHYIO Yepe3 APYTHUE;

BBIYUCIISATh B MIPOCTHIX CIIydasiX 3HAYCHHUS YMCIIOBBIX U OYKBEHHBIX BBIPRKEHUH, OCYILIECCTBIISSA

HE00XO0IMMBbIE TIOJICTAHOBKH U IIpeo0pa3oBaHus;

n300pakaTh CXeMaTHUECKU YIroJl, BEIMYMHA KOTOPOTO BBIPAXKEHA B Ipalycax;

OLICHUBATbH 3HAKU CUHYCA, KOCUHYCA, TAHI€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB.
OO0yyaromuiicst HOJIy4YUT BO3MOKHOCTb HAYYHThCS:

CBOOOJIHO OIEPUPOBATh MOHATUSAMU: LIEJIOE YHUCIO, JEIUMOCTh YUCell, OOBIKHOBEHHAs ApOOb,

JecATUYHAs ApoOb, palMOHAIBHOE YHUCIIO0, NPUONMKEHHOE 3HAYEHWE YHUCIA, 4acTh, IO,

OTHOILIEHHE, IIPOLIEHT, OBBIIIEHUE U IOHM)KEHUE Ha 33JJaHHOE YHCJIO0 IPOLIEHTOB, MaclITao;

IIPUBOAUTH IIPUMEPHI YHUCEN C 3aJaHHBIMHU CBOMCTBAMHU JEIUMOCTH;

OIEpUPOBATh MOHATUSIMU: JIOTAapU(PM YHCIIa, TPUTOHOMETPUYECKAs! OKPYKHOCTh, paJuaHHas U

rpagycHas Mepa yrja, BeJIWYMHA YIja, 3aJaHHOr0 TOYKOM Ha TPUTOHOMETPHUYECKOU

OKPY’KHOCTH, CHHYC, KOCHHYC, TaHI'€HC M KOTaHI€HC YIJOB, HMEIOIIUX I[POU3BOJBHYIO

BEJIMYUHY, YUCJIA € U TT;

BBINOJIHATH apu(PMeTHUECKne JIeHCTBUS, CoYeTas YCTHBIE U MUCHbMEHHBIC MPUEMBI, TIPUMEHSIS

IpU HEOOXOIMMOCTH BBIYHUCIIUTEIbHbIE YCTPONCTBA;

HaxOJWUTh 3HAYCHUs KOpPHSA HATYPAJIbHOW CTEIEHHW, CTENEHU C PAllMOHAIBHBIM IIOKA3aTelIeM,

Jorapudma, UCTIONb3ys MPU HEOOXOTUMOCTH BBIYMCIIUTEIILHBIC YCTPOMCTBA;

MIOJI30BAThCs OLEHKON U IIPUKUIKON IIPU IIPAKTUYECKUX pacueTax;

IPOBOAMTH MO U3BECTHBIM (popMynaMm M IpaBuiiaM NpeoOpa3oBaHUsi OYKBEHHBIX BBIPAKEHUH,

BKJIIOUAIOILIUX CTENIEHU, KOPHH, JJorapu(PMbl 1 TPUTOHOMETPUYECKHE (PYHKIINU;

HaXO/JUTh 3HAUYEHUS YHCIOBBIX M OYKBEHHBIX BBIPAKEHMH, OCYIIECTBISA HEOOXOAUMBIE

MOJICTAHOBKH U NpeoOpa3oBaHus;

n300pakaTh CXeMaTHUECKU YToJl, BEJIMYMHA KOTOPOTO BBIpaXKEeHa B Ipajlycax UM pajuaHax;

UCIOJIb30BaTh TMPH PELIEHWU 3a/1ad TaOJauyHble 3HAYCHHUsS TPUTOHOMETPUYECKUX (YHKIMHA

YIJIOB;

BBINOJIHATH NEPEBOJ] BETUUMHBI YIJIa U3 paJUMaHHONW Mephl B TPalyCHYIO U 00paTHO.

YpaBHeHUs] U HEPABEHCTBA

OOyyaromuiics Hay4YuTCs:
pemarth JHHEHHBIC YPaBHEHUS M HEPABEHCTBA, KBaIpaTHBIC YPABHEHUS;
peuiath jgorapudmMuueckre ypaBHeHus Buaa l0ga(kx+c)=d u npocreiinie HepaBeHCTBA BUA
logax <d,
pellaTh OKa3aTelIbHbIC ypaBHeHns, Bruaa 8 °=d (rxe d MOXKHO [PEICTABUTH B BHE CTEIICHH C
OCHOBaHHEM d) U TIPOCTelinme HepaBeHCTBAa Buaa & <d (rme d MOXHO MPEICTaBUTL B BHJIE
CTCIICHH C OCHOBAaHUEM @);
NPUBOJIUTH HECKOJBKO TPUMEPOB KOPHEH MPOCTEHINEro TPUTOHOMETPUYECKOTO YpaBHEHHS
BUAA: Sinx=a, cosx=a, gx=a, TIe a - TabNUYHOE 3HAUYE€HHE COOTBETCTBYIOLICH
TPUTOHOMETPHUYECKON (PYHKIIUH.

OO0y4aromuiicst MOJIy4YUT BO3MOKHOCTb HAYYHThCS:
pemarh panroHabHBIE, TTOKa3aTeNbHbIe W JIorapu(MUYEeCKHe YpaBHEHUS W HEPaBEHCTBA,
NPOCTEHIINE MPPALMOHAIBHBIE W TPUTOHOMETPUUYECKHE YpPaBHEHMs, HEPaBEHCTBA M UX
CHCTEMBI;
UCIOJIb30BaTh METO/Ibl PEILICHUS] YPaBHEHUI: IIPUBEJCHUE K BHUJY «IIPOU3BEJCHHUE PAaBHO
HYJTIO» WIN «4aCTHOE PABHO HYIIIO», 3aMEHa IePEMEHHBIX;



MCIIOJIb30BaTh METOJ MHTEPBAJIOB I PEIICHUS HEPABEHCTB;

UCIOJIb30BaTh IpauuecKuii MeTo | JUIsl IPUOIMKEHHOTO PEILIEHHUs] YpaBHEHHUI 1 HEPABEHCTB;
n300paxaTb Ha TPUTOHOMETPUUYECKON OKPY)KHOCTM MHOXKECTBO PEIIEHUH IMPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB;

BBIIOJIHATh OTOOpP KOpPHEH ypaBHEHMH WIM pELIEHUH HEpaBeHCTB B COOTBETCTBHM C
JIOTIOJIHUTEIIbHBIMU YCIOBUSMH U OTPAHUYCHUSIMHU.

LAY TNV

OOyyaromuiic Hay4YuTCs:
OIepHpOBaTh Ha 0a30BOM ypPOBHE MOHITHUAMHU: 3aBUCUMOCTh BEIHYUH, (PYHKIUS, apTYMEHT H
3HaYeHue (QYHKIHUU, OOJIACTH ONpEIeNCHHs M MHOXKECTBO 3HA4YeHUH (QYyHKIUH, rpaduk
3aBUCUMOCTH, TIpaduk @GyHKUMM, HYIM (QYHKIUH, [POMEXYTKH 3HAKOIOCTOSHCTBA,
BO3PACTaHME HA YHCIOBOM IPOMEXKYTKE, YObIBAaHHE HA YHCIOBOM MPOMEXKYTKE, HanOOJIbIIee U
HalMEHblIee 3HaueHUEe (YHKIMM Ha YHUCIOBOM IPOMEXKYTKE, INepuoandeckas (yHKIMS,
HepUoJ;
OIepUpoBaTh Ha 0a30BOM YypOBHE MOHATHUAMU: MpsiMas U OOpaTHas NPONOPLUOHATBHOCTD
JIUHEeHas, KBaJlpaTHU4Has, JorapupmMuIecKas U [IOKa3aTenbHast byHKIMH,
TPUTOHOMETpUUYECKHE (DYHKIUH;
pacro3HaBaTh rpaduKy 3JeMEHTApHBIX (YHKIUI: MPsIMON U 00paTHOW MPOMOPHUUOHAIBHOCTH,
JIMHENHOM, KBaJpaTHUYHOM, JorapuPpMHUIECKON u II0Ka3aTeJIbHOU byHKINH,
TPUTOHOMETPUUYECKUX (PYHKLUH;
COOTHOCHTDH TpaUKH DJIEMEHTApHBIX (YHKIMNA: IPAMOM M 0OpaTHOW MPONOPIHOHAIBLHOCTH,
JIMHENHOM, KBaIpaTUYHOM, JorapuMUIEeCKOU 51 MoKa3aTeJIbHOM byHKIHH,
TPUTOHOMETPHUYECKUX (PYHKIUH ¢ HopMyTamMu, KOTOPEIMH OHH 33]IaHBbI;
HaXOJUTh 10 rpaduKy NpUOIMKEHHO 3HAUEHUS (PYHKIIUH B 3aJaHHBIX TOUKAX;
onpenenaTtb 1Mo rpaduKy CBOHCTBa (GYHKIMU (HYIM, TNPOMEXKYTKH 3HAaKOIOCTOSHCTBA,
POMEXKYTKH MOHOTOHHOCTH, HAUOOJIbIINE Y HAUMEHbIIINE 3HAYCHUS U T.I1.);
CTPOUTh 3CKU3 Tpauka (QYHKIUH, YIOBIETBOPAIOUICH MNPUBEICHHOMY Ha0Opy YCIOBHIA
(MpOMEXYTKH BO3pacTaHMs/yObIBaHMs, 3HaueHUEe (YHKIMM B 3aJaHHOM TOYKE, TOYKHU
AKCTPEMYMOB U T.1.).

OO0y4aromuiics MOJTy4UT BO3MOKHOCTb HAYYHThCSH:
ONEpUpPOBATh MOHATHUAMU: 3aBUCUMOCTb BEJIMYMH, (DYHKLMS, apryMEHT U 3Ha4eHHE (YHKIIHH,
001acTh OIpeaeNieHUus] U MHOXKECTBO 3HaueHUH (QyHKUMHU, Trpaduk 3aBHCHMOCTH, Trpaduk
GyHKIMKM, HYIM (QYHKIUH, NPOMEXKYTKHM 3HAKOIOCTOSHCTBA, BO3PAaCTaHME HA YHUCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YMCIOBOM NPOMEXYTKE, HauOoJplllee W HAaUMEHbIee 3HaueHHe
(GYHKIIMM Ha YUCJIOBOM IMPOMEXKYTKE, Mepuoanyeckass QyHKIMs, IEpUo/, YeTHas U HedeTHas
byHKIUY;
ONepupoOBaTh MOHATUSIMMU: TpsiMasi W oOpaTHas MPONOPLUUOHAIBHOCTb, JIMHEHHas,
KBaJlpaTU4Hasi, JJorapupMudeckas 1 nokazareiabHast QyHKIIMH, TPUTOHOMETpUYECKUE (PYHKIIHH;
oTpeNeNATh 3HadeHue (QYHKIMU MO 3HAYCHHUIO apryMEHTa MPHU Pa3IUYHBIX Croco0ax 3aJaHus
byHKIINM,
CTPOUTH TpapUKH U3YUEHHBIX (PYHKIHI;
OMKCHIBATh MO TpapuKy W B MPOCTEHIIMX Ciydasx MO ¢opMmyse IMOBEICHHE U CBOWCTBA
GbyHKIMHI, HaXOUTh 10 TpaduKy QYHKIIMN HauOOJbIINE U HAMMEHbIIINE 3HAYCHHUS,
CTPOUTH JCKH3 Tpaduka (QYHKIUH, YIOBIETBOPSIONIEH NpPUBEICHHOMY Ha0Opy YCIOBHI
(MpOMEXXYTKH BO3pacTaHUs/yObIBaHUS, 3HAuYe€HUE (QYHKIUM B 3aJaHHOW TOYKE, TOYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJIH (PYHKIUH U T.1.);
pemarh ypaBHEHHsI, POCTEHININE CHCTEMBbl YPaBHEHUMN, UCIOJIB3YsI CBOMCTBA (DYHKIIMH M HX
rpaguKoB.

Hauyajia MaTeMaTH4YeCKOro aHAIN3a
OO0yyaromuiicss Hay4YuTCs:



OrepupoBaTh Ha 6a30BOM YPOBHE MOHATHUAMHU: MPOU3BOAHAS (DYHKIIMU B TOUKE, KacaTelbHas K
rpaduky GyHKIHH, TPOU3BOIHAS ()YHKIINH;
OTIpeNeNiATh 3HAUYCHHE NPOU3BOJHON (DYHKIMM B TOYKE MO HM300PAKEHHIO KacaTelIbHOH K
rpaduKy, MPOBEICHHON B TOW TOUKE;
pemiaTh HEeCJIOKHBIE 33/1aud Ha MPUMEHEHHUE CBSI3M MEXK]Y MPOMEKYTKAMU MOHOTOHHOCTH U
TOYKAMH JKCTpeMyMa (YHKIUH, C OJHOW CTOPOHBI, W MPOMEKYTKAMHU 3HAKOIOCTOSIHCTBA W
HYJISIMH TIPOU3BOIHON ATOW (PYHKITUH - C IPYTOi.

OOyuaromuiicsi MOJY4YUT BO3MOKHOCTh HAYYUTHCS:
OIepUpPOBATh MOHATUAMU: MIPOU3BOIHAS (PYHKIIMU B TOUYKE, KacaTelbHas K Tpaduky QyHKIHH,
pOU3BOIHAS (DYHKITUH;
BBIUMCIISTH MPOU3BOAHYIO OJIHOWJIEHA, MHOTOWJIEHA, KBAJPAaTHOTO KOPHS, MPOU3BOAHYIO CYMMBbI
byHKIINIH;
BBIUUCIIATH TIPOU3BOIHBIC DIIEMEHTAPHBIX PYHKIMA M UX KOMOMHAIIHA, UCTIONB3YS CIIPABOYHBIC
MaTepuabl;

UCCJIEIOBaTh B MPOCTEMIINX ciaydasX (YHKIMM Ha MOHOTOHHOCTb, HAXOJIWUTh HAHOOJIBLINE U
HaVMEHbIIME 3HAYeHHs (YHKIUH, CTPOUTh TpapuKd MHOTOWIEHOB H  IPOCTEHIINX
palMOHATIBHBIX (DYHKIMH C UCIIOJIB30BAaHUEM allapara MaTeMaTHYECKOro aHau3a.

CraTucTHKa ¥ TeOpHUs BEPOSATHOCTEMH, JJOTHKAa 1 KOMOMHATOPHKA
OO0yuaromuiicss Hay4YuTCs:

OIepupoBaTh Ha 6GA30BOM YPOBHE OCHOBHBIMH OMHCATEIHHBIMU XaPAKTEPUCTUKAMU YHCIOBOTO
Habopa: cpeHee apudMeTndeckoe, MeAnana, HanooJIbIee U HauMEHbIIIee 3HAUCHHS,

OIICPHUPOBATL HA 0a3oBOM YPOBHC MOHATHUAMU: 4aCTOTA U BECPOATHOCTD CO6BITI/I$I, CﬂyqaﬁHbIﬁ
BLI60p, OIIBITBI C PABHOBO3MOXXHBIMHU 3JICMCHTAPHBIMU CO6BITI/I$IMI/I;

BBIUNCIISTH BEPOSITHOCTU COOBITUI HA OCHOBE MOJICUETa YMCiIa UCXOJI0B.
OO0y4aromuiics MOJIy4UT BO3MOKHOCTb HAYYHThCSH:

HUMETb HOPCACTABICHUC O JOUCKPETHBIX W HCIIPCPBIBHBIX CJ'Iy‘-IaI\/JIHI)IX BCJIIMUHMHAX H
pactpeaCICHUAX, O HC3aBUCHUMOCTHU cnyqaﬁm,lx BCJIMYHH,

HUMCETb NPCACTABJICHUC O MATCMATHYCCKOM OXUAAHUN U JUCIICPCUN CJ'Iy‘-IB.fIHLIX BCJIIMYHNH,

UMCETH MmpeacCTaBJICHUC 0 HOpMAJIbHOM  pacCrnpeaciCcHuu n nmpumMepax HOPpMAJIBHO
pacipeaci€HHbIX CHy‘I&ﬁHLIX BCIINYHH,

IMOHUMAThb CYTh 3aKOHa OOJIBIIINX YHCEN U BI)I60pO‘-IHOFO MCTOJa UBMCPCHUS BCpOHTHOCTefI;

UMETh MPEJCTaBIEHUE 00  YCIOBHOM BEPOATHOCTH U O MOJHOW BEPOATHOCTH, IPUMEHSTH MX
B PELICHUU 33/1a4;

UMETh TPE/ICTABICHUE O BAKHBIX YaCTHBIX BUIAX pacHpeAe]eHHI U MPUMEHSATh UX B PEIICHUH
3aj1a4;

UMETb MPECTABICHUE O KOPPENSIUH CITy4aifHbIX BEJTMUUH, O IMHEHHOM perpeccum.

TekcToBblE 3212491
OOyuarouuiics HAYYUTCS:

pemiaTh HECIIOKHBIC TCKCTOBBIC 3a/1a41 PA3HBIX THUIIOB;

AHAJIM3UPOBAThL  YCIIOBUC 3a/1avud, IIpU HCO6XOJII/IMOCTI/I CTpOUTH Id €€ PCIICHUA
MAaTEMAaTUYCCKYIO MOJICIIb,

MOHMMATh W HCIIOJIB30BAaTh IS PELIeHUs 3aqadud MH(OpMAIHI0, TPEJCTaBICHHYIO B BHIE
TEKCTOBOW M CUMBOJIBHOM 3aITUCH, CXEM, Ta0JIUIl, TUarpaMM, TpaduKoB, pUCYHKOB;

JIECTBOBATH 10 ATOPUTMY, COJEPKAMEMYCS B YCIIOBUH 321a4H;

UCIIOJIb30BATh JIOTHYECKUE PACCYXKICHUS MPH PEILICHUH 33]Jauu;

paboTaTh ¢ M30BITOUHBIMU YCIOBUSMH, BBIOUpas U3 Bcel MHPOpMAaLUH, TaHHbIE, HEOOXOAUMBbIE
JUISL pEILICHNS 3a/1a4H;

OCYILECTBIISITh HECJIOXKHBIH TIepebop BO3MOXKHBIX pEIICHUH, BRIOMpas U3 HUX ONTHUMAaIbHOE IO
KPHUTEPUSM, CHOPMYIHPOBAHHBIM B YCIIOBHH;



AHAIM3UPOBATh M WHTEPIPETHPOBATH IMOTYUYCHHBIE PEIICHHS B KOHTEKCTE YCIIOBUS 3aJauH,
BbIOHpATh pEICHUs, HE IPOTHUBOPEYALTNE KOHTEKCTY;

pemiaTh 3aja4yr Ha pacyCT CTOUMOCTH IIOKYIIOK, YCIIYT, ITOC3J10K U T.II.;

pe€uiaTte HECIOXHBIC 3aJaydd, CBA3aHHBIE C OOJICBBIM Y4YaCTHEM BO BJIaJICHHUU (prMOﬁ,
NpeaAnpusaATUCM, HEABUKUMOCTBIO,

pemiaTth 3aaadyu Ha IPOCTBIC IMMPOLCHTLL (CI/ICTGMLI CKHIOK, KOMI/ICCI/II/I) N Ha BBIYHCIICHHUC
CJIOKHBIX IIPOUCHTOB B Pa3JIMYHBIX CXEMAX BKJIAA0B, KPEAUTOB N UIIOTCK;

pelath MpaKTUYeCKUe 3a/adyu, TPeOYIONMe WCIIOIBb30BaHUS OTPHUIATEIBHBIX 4YHCEN: Ha
oTpesieNieHUe TEMIIEPaTyphl, Ha ONPE/IEIICHNE MOJIOKESHUS Ha BPEMEHHOU OCH (JI0 HaIIel Spbl U
1OCJIC), Ha JBIKEHUE JICHEKHBIX CPEACTB (IIPUXO0/pacxo), Ha ONpeAesIeHUEe rTyOnHbI/BBICOTHI
U T.IL;

UCIOJIb30BaTh MOHATHE MacuiTaba Uil HaXOXKIACHUS PAacCTOSHUM M JUIMH Ha KapTax, IUIaHax

MECTHOCTH, IJIaHAX MTOMEIIEHUH, BBIKPOKaX, MpH paboTe Ha KOMITBIOTEPE U T.II.
OO0y4aromuiics MOJIy4UT BO3MOKHOCTb HAYYHThCSH:

peaTth 3aa4r pasHbIX TUIIOB, B TOM YUCJIC 3a1a4n MTOBBIIIICHHOM TPYAHOCTH;

BbIOMpATh ONTUMAJIbHBIN METO/1 PEILICHUS 33a]Ja4l, PacCCMaTpUBas pa3IndHbIE METO/IbL;

CTPOUTBH MOJIEJIb PELICHUS 3a/1a4M, IPOBOJUTD JOKA3aTEIbHbIE PACCYKACHNUS;

pemats 3a1a4u, Tpedyromue nepedopa BapuaHTOB, MPOBEPKH YCIOBHIA, BHIOOpA OMTUMAILHOTO
pe3ynbrara;

AHAJIM3UPOBATD U HHTCPIIPETUPOBATHL PE3YJIbTATBI B KOHTCKCTC YCJIIOBUA 3adavu, BBI6I/IpaTB
pelICHMA, HC ITPOTHUBOPCUAIUC KOHTCKCTY,

MEPEBOIUTH MPU PEUICHUH 33aJa4i UH(OOPMALIUIO U3 OAHON (OPMBI B IPYTYIO, UCHOJIb3YS MPU
HEOOXOUMOCTH CXEMBbI, TAOJIHULIbI, TpaUKH, TUarpaMMBbl.

IF'EOMETPUs
OO0yuaromuiicss HayuYuTCs:

ONepupoOBaTh Ha 0a30BOM YPOBHC MOHATHUAMU: TOUYKA, IpAMaAs, IJIOCKOCTb B IPOCTPAHCTBC,
napaiCJIbHOCTE U NCPHNCHAUKYIAPHOCTD IPAMBIX U HHOCKOCTCﬁ;

pacrio3HaBaTh OCHOBHBIC BHUJBI MHOTOTPAHHUKOB (MpH3Ma, MUPAMUA, MPSIMOYTOJIbHBIN
napasuienenumnen, Kyo);

n3o0paxarb H3y4aemble QUIYpbl OT PYKM U C TPUMEHEHHUEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB;

Jenath (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY,
cOOKYy, CHU3Y;

U3BJIeKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (PUTYypax, MpesCTaBICHHYIO
Ha 4epTekax U pPUCYHKAX;

npuMeHsTh TeopeMy [Indaropa npu BEIYUCIEHUH 2JIEMEHTOB CTEPEOMETPUUECKUX (PUTYD;
HaXOIUThb O6’beMBI U 1iouraau HOBCpXHOCTCfI HpOCTGﬁH.IPIX MHOFOPpaHHI/IKOB C HpI/IMCHCHI/IeM
(opmyu;

paCHOSHaBaTB OCHOBHBIC BUBI TCII BpaIJ_IeHI/IH (KOHyc, I_II/IJ'II/IHI[p, cq)epa u map);

HaXOJUTh 00BEMBI U TUIOLIAIN MTOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TEJ BpallleHHUs
C IpUMEHEeHueM Qopmy.
OO0y4aromuiicst MOJIy4YUT BO3MOKHOCTb HAYYHThCS:

OTIEpUPOBATH TOHATHUSMHU: TOYKA, IMpsMasi, TJIOCKOCTh B IMPOCTPAHCTBE, MApaLICIbHOCTh U
NEPNCHAUKYIIAPHOCTD IMPAMBIX U HJ'IOCKOCT@IZ;

MPUMEHSTh JJIsl PEeIIeHUs 3a/1a4 TeoMeTpuuecKrue (PaKkThl, €CIH YCIOBHs IPUMEHEHHUS 3a]aHbl B
SIBHOU (popme;

pemiaTh 3aja4 Ha HAXOKACHUC I'COMCTPUYICCKUX BCIIMYUH I1O 06pa3uaM HJIN aJITOPUTMaM;

nenath (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM UHCJIE PUCOBATH
BUJ CBEPXY, COOKY, CTPOHUTBH CEUSHHSI MHOTOTPaHHHUKOB;

U3BJICKATh, UHTEPIPETUPOBATH U IPe0OPa30BbIBATh HH(POPMAIIUIO O TEOMETPUUYECKHUX (UTypax,



MPEJICTABICHHYIO HA YepTekax;

— [PUMCHATb T'COMCTPUYUCCKHUC q)aKTBI AJid pCHICHUA 3aAa4, B TOM YHCIC IMMPCAIIOJIararommx
HCCKOJIBKO IaroB pClICHU;

—— OIHUCBIBATH B3aMMHOE PACIIOJIOKECHHE IPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;
— (opMyIHPOBATH CBOWCTBA U MPU3HAKU DUTYD;
—— JI0Ka3bIBaTb F€OMETPUYECKUE YTBEPIKICHHUS;

— BJAJCTh CTaHAAPTHON KiaccH(UKAIUEH NPOCTPAHCTBEHHBIX (UTryp (MUpaMuibl, TPU3MBI,
napauieIeuneb);

— HaxOJUTh O0BEMBI U IUIOMIAAN MIOBEPXHOCTEH FEOMETPHUECKUX TeJl C MPUMEHEHUEM POPMYIT;
—— BBIYUCIATH PACCTOSIHUA U YIVIBI B IPOCTPAHCTBE.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE
OOyuyaomuiicss HAyUYUTCS:

— OIICpHUpoOBaTh Ha 0a3oBoM YPOBHEC NOHATUAMH ACKAPTOBLI KOOPAWHATBI B IIPOCTPAHCTBC,
BEKTOP, MOAYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEXKAY BEKTOPaMH,
CKaJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJJTMHEAPHBIC BEKTOPHI;

—— HaxOJIUTh PACCTOSIHHE MEXIYy IBYMsS TOYKaMH, CyMMY BEKTOPOB U MPOU3BEACHHUE BEKTOpa Ha
YHCII0, YTOJI MEXK1Y BEKTOPaMH, CKAISIPHOE MMPOU3BEACHNUE BEKTOPOB.

OOyuarouuiicsi MOJY4YUT BO3MOKHOCTh HAYUYHTHCH:

—— packJaJabIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

—— 3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPAMHAT;

— pemiath IpocTeilre 3aJa4n BBeIECHUEM BEKTOPHOTo Oasuca.

Hcropusi MaTeMaTUKHU
OOyyaromuiics HAy4YuTCs:
—— OIHKCHIBAThH OT/ETHHBIE BBIIAIONINECS PE3YJIbTaThl, MOJyYCHHBIE B XOA€ PAa3BUTUS MaTEMaTHKH
KaK HayKH;
— 3HaTh TNPHUMEPHl MaTEeMAaTHYECKHX OTKPBHITHA M WX aBTOPOB B CBS3M C OTEYECTBEHHOW H
BCEMHUPHOMN UCTOPUEH.
OO0yuaromuiicsi MOJYYUT BO3MOKHOCTD HAYYHThCS:
—— TPEICTaBIATh BKJIAJ BBIJAIOIINXCS MAaTEMaTHKOB B Pa3BHTHE MATEMATHKH M WHBIX HayYHBIX
oOnacreil.

MeTtoabl MATEMATUKH
OO0yuaromuiicss HayuYuTCs:

— IPUMEHATHh U3BECTHBIE METOBI IIPY PELIEHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/ad4;
— 3aMeyaTh M  XapakTepU30BaThb MATEMAaTUYECKHME 3aKOHOMEPHOCTH B  OKpYXKarolleu
JNEeWCTBUTEIILHOCTH,

— IPUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEpPHOCTEHW B MPUPOJAE, B TOM UHUCIE
XapaKTEpU3YIOIIMX KpacoTy U COBEPIIEHCTBO OKPYXAIOIIEr0 MHpa M TNPOU3BEICHUN
UCKYCCTBA.

OO0y4aromuiicst MOJTy4YUT BO3MOKHOCTb HAYYHThCS:

— HCIIOJIB30BAaTh OCHOBHBIC MCTOABI JOKA3aTCJIbCTBA, IMMPOBOJUTL AOKA3aTCIbCTBO W BBIIIOJHATH
OIIPOBEPIKEHHUE;

— MIPUMCHATHE OCHOBHBIC MCTOAbI PCIICHHUA MAaTCMAaTUYCCKUX 3aaa4;

— Ha OCHOBE MaTeMaTUYeCKHUX 3aKOHOMEpPHOCTEH B MPUPOJE XapaKTepHU30BaTh KpacoTy H
COBEPUIEHCTBO OKPYXKAIOIIET0 MUpa U IPOU3BEACHUN UCKYCCTBA;

— IPUMEHATh NPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO- KOMMYHHMKAllUOHHBIE
CHCTEMBI IIPU PELICHNN MaTeMaTUYECKHX 3a/a4.

2. OueHnBaHue YPOBHS OCBOCHMS Y4eOHOM TUCHMILIIMHBI



[TpoMexyTodHas arrecTarys Mo y4eOHOH AMCIMILINHE TMPOBOAUTCSA B dopMme
IK3aMeHa (2 cemectp).

TocyaapcTBeHHasi HTOTOBasi aTTECTAIUS - 3 CEMECTP.

KoHTpoJb 1 OlIeHKa OCBOCHHSI YI€OHOM TUCITUTLIMHEI IT0 TeMaM (pasiesiam)



Taoauna 1

DneMeHT y4eOHOM TUCIUTUINHBI

(DOpMBI N METOAbI KOHTPOJIA

Texymuil KOHTPOJIb IIpomexyrounas arrecranus

dopma KOHTPOJIS

dopma KOHTPOJIS

Pazoen 1. Pazeumue nonsamus o uucnie

Temal .Pa3Burie moHATHS O YUCIIE

Camocmosmenvnas paboma

Pazoen 2. @yukyuu, ux ceoiicmea u zpaguxu

Tema 2
OyHKIUY, UX CBOMCTBA U rpaduKu

CamocmosimenvHas paboma
Koumponvnas paboma
Hnousuoyanvrnoe 3adanue

Pazoen 3. Kopnu, cmenenu u nozapughmot

Tema 3
Kopnu, crenenn u morapudmsl

Mamemamuueckuu ouxmanm 1
Camocmosmenvras paboma 1
Mamemamuueckuu ouxmanm 2
Camocmosmenvras paboma 2
Konmponvnas paboma

Pazoen 4. Tpuzonomempusn

Camocmosamenvnas paboma 1

Tema 4.1

Camocmosmenvras paboma 2
OCHOBBI TPUTOHOMETPUU

Hnousuoyanvroe 3adanue
Tema 4.2 Camocmosmenvnas paboma

Tpuronomerpuueckue GyHKIUU

Hnousuoyanvrnoe 3adanue

Tema 4.3
TpuronomeTpuuecke ypaBHEHHsI 1 HEPABEHCTBA

Camocmosmenvnas paboma 1
Camocmosmenvnas paboma 2
Konmponvnas paboma
Hnousuoyanvroe 3aoanue

Paszoen 6. Hauana mamemamuueckozo anaiusa

Tema 5.1
ITocienoBaTenbHOCTH

Yemmuwiu onpoc

Tema 5.2
[IpousBoHas U ee MPUMEHEHHE

Tecmogoe 3a0anue
Camocmosmenvras paboma 1
Camocmosmenvras paboma 2
Koumponvnas paboma

Pazoen 6. Hnmezpan u e2o npumenenue

Tema 6
IlepBooOpa3Has U MHTETpa

Camocmosamenvras paboma 1
Camocmosmenvras paboma 2




Koumponvnas paboma

Pazoen (. Komobunamopuka, cmamucmuka u meopus

eéeposimHuocmeil

Tema 7.1
DJIEMEHTHI KOMOMHATOPUKH

Tecmosoe 3a0anue

Tema 7.2

DJIEeMEHTBI TEOPUH BEPOSTHOCTEN U MaTEMaTUYECKOU

CTaTUCTHUKH

Camocmosmenvras paboma

Pazoen 8. 'eomempusn

Tema 8.1
KoopauHaTel B BEKTOPBI

Mamemamuueckuii OUKMAaHm
Camocmosmenvras paboma

Tema 8.2
[IpsiMble ¥ TJIOCKOCTH B MMPOCTPAHCTBE

Tecmogoe 3a0anue 1
Camocmosamenvnas paboma 1
Tecmogoe 3a0anue 2
Camocmosamenvnas paboma 2
Konmponvnas paboma

Pazoen 9. Cmepeomempusn

Mamemamuueckuii OuKmaum

Tema 9.1 I'paghuueckuii ouxkmanm
MHororpaHHuKu Camocmosmenvnas paboma 1
Camocmosmenvras paboma 2
Mamemamuueckuii Oukmanm
Tema 9.2

Tena BpameHus

Camocmosmenvras paboma 1
Camocmosmenvnas paboma 2

Tema 9.3
N3mepenus B reomeTpun

Mamemamuueckuti oukmanm

Camocmosmenvnas paboma 1
Camocmosmenvras paboma 2
Koumponvnas paboma

Tema 10. Ypasuenus u nepagencmea

Camocmosmenvras paboma 1
Camocmosmenvras paboma 2
Camocmosmenvnas paboma 3
Camocmosmenvnas paboma 4
Camocmosamenvras paboma 5
Konmponvnasn paboma

Hpomeafcymouuaﬂ ammecmauun

T'HA (4 cemecmp)




3. 3amaHus 15 OLEHUBAHUSA YPOBHS OCBOCHHS Y4eOHOM TUCHMILIIMHBI
3.1. 3agaHus 1Jisl TEKylero KOHTPOoJIst
Texymuii KOHTpOJIb MPOBOAMUTCS IO TEMaM B COOTBETCTBHM C pabouei
nporpammoit yuebHo nucuumiuael OAI1.01 Maremaruka: ajredopa u Hayajaa
MaTeMaTH4YeCKOr0 aHAJIN3a; TeOMeTPHsl.
3agaHus Uil OPOBEACHUS  TEKYIIEr0 KOHTPOJA — IpUJIararTcs B
COOTBETCTBHHM ¢ Tabnuiei 1 ganHoro gokymenTta B [Ipunoxenun A.

3.2. 3agaHus I NPOMEKYTOYHOM aTTecTallun
B coorBercTBUMM C y4eOHbIM IUTaHOM 1o ydyeOHOM mucummuinae OIL.01
MartemaTuka: ajredpa M Ha4yajga MaTeMAaTHYeCKOI0 aHAJIM3a; reoMeTpus
IPELYCMOTPEHO MPOBEACHHUE 3K3aMEHA. JDK3aMEH B COOTBETCTBUHU C HACTOSALIUM
KOC npoBoautcs B popMe NTUCbMEHHOM paOOTBHI.
3amaHus I OPOBEIEHUS NPOMEKYTOYHOM AaTTECTallud IIPUBEICHBI B
[Tpunoxenuu b.

3.3. 3aganus 11 roCyIapCTBEHHO HTOrOBOM ATTECTALMH
3agaHuss [ NOPOBEICHHS TOCYJApCTBEHHOM HWTOTOBOM aTTeCTaluu
npuBeneHsl B [Ipunoxennn B.

4. YcJoBus IPOBeAeHNs POMEKYTOYHOM aTTeCcTAlUN
KonuuecTBO BapraHTOB 3a/laHUid JUIsl aTTECTYIOIUXCS — 4 gapuanma
Bpewms BeinonHenus 3aganus -— 135 munyT (0€3 nepephiBa)

e DK3aMEH M0 MaTeMaTUKe TPOBOAUTCS B (DOpMe MUCHbMEHHON PadOThI

e HeoOxogumbiM ycaoBuem il jgomycka cryaeHta k [HMA  gBugercs
MOJIOKHUTENIbHAST TO/OBasi OIlEHKa Mo auciuiuimHe «Marematuka: anrebpa o
Hayajga MaTeMaTH4YE€CKOTrO aHAJIN3a; TEOMETPUS».

e PabGorta odopmiseTcs Ha OTIAEIBHBIX JABOMHBIX JIMCTaX (B KJIETKY) CO IITAMIIOM
y4eOHOTr0 3aBECHUS.

e (CopepxaHue BceX 3aJaHUl COOTBETCTBYET NEHCTBYIOLIEH MporpaMme y4eOHOMH
TUCIUTUINHBL «MartemaTtuka: anaredpa ¥ Havajla MaTEMaTHYECKOTO aHaJlu3a;
TEOMETPUSY.

o Kaxnplii BapwaHT SK3aMEHAIIMOHHOW pPa0OTBI COCTOWT W3 TpeX 4YacTew,
OTJIMYAIOIIUXCSI YPOBHEM CIIOKHOCTH:

e Cymma 0ayyIoB, HAYMCIECHHBIX 32 MPABUJIBHO BBIMOJHEHHYIO AK3aMEHAIMOHHYIO
paboTy, MEepeBOAUTCS B OICHKY MO S5-OaJIbHOM CHCTEME OILICHUBAHHUS TIO
cneruanbHON mkane. CucteMa HauyuCICHUsST 0ayioOB 3a MPaBUIIHLHO BBHITIOJHEHHOE
3aJIaHue JJIsI OLICHUBaHUs paOOT pUBEIeHa ¢ maoauye 1.

Tabmuna 1
Howmepa 3amanuii KonnuectBo 0amios Bcero
1.1-17 no 1 6amry 7 GamioB
21-24 o 2 Oayuta 8 OamioB
nBa 3aganusa u3 3.1 — 3.3 o 4 Gauia 8 0a;0B
Bcero 6amios 23 Gamnna




YcaoBusi NpoBeeHUsI TOCYAAPCTBEHHOM UTOTOBOM aTTECTAUM

KonnuecTtBo BapuaHTOB 3afaHuWii Il aTTecTyloumxca — 4 eapuanma
(Ungpopmuposanue o 3a0anusx (sapuanmax) 0 20CyOapCmMeEeHHOl
umoz2o8oti ammecmayuu 6yoem ocywecmeneno 8 0eHb Npo8edeHUs
ammecmayuu)

HeoOxogumbiM  ycnoBueM i1 jgomycka cryaeHra k  [THUA  aBmsercs

MOJIOKUTENIbHAST TOJ0Basi M DK3aMEHAIIMOHHAs OLICHKUM [0 JUCHUIUIMHE
«Maremaruka: anreOpa ¥ Hauajga MaTEMaTHYECKOTO aHAJIN3a; TEOMETPHS».

['MA no maremartuke npoBOAUTCS B (hOpMe MUCbMEHHOU paOOTHI.

Bpewms BeimonHenus 3aganus -— 135 munyT (0€3 nepepniBa)

PaGota odopmisieTcs Ha OTHENBHBIX MBOWHBIX JUCTaX (B KJIETKY) CO INTaMIIOM

y4eOHOTr0 3aBEICHUS, TUTYJIbHBIA JTUCT NOJIMUCHIBAETCA 1O 00pa3iy:
Paboma
Ha 20CYy0apCmeeHHyI0 UMo2o8yo ammeCcmayuio
no mamemamuke
3a Kypc cpednezo obuje2o oopazosanus
cmyoenma(ku) epynnol

(DUO 6 pooumenvHom naoesice)
Bapuanm Ne

Coneprkanre BceX 3aJlaHUM COOTBETCTBYET JACHCTBYIOIIEH MporpamMme y4deOHOM
muciuiuineel  «MartemaTuka: anreOpa W Hayala MaTeMaTUYECKOTO aHajlu3a;
TE€OMETPUS.
Kaxxnplii BapuaHT 5SK3aMEHAIMOHHOW pabOThl COCTOMT M3 TpeX YacTew,
OTINYAIOLIUXCS] YPOBHEM CIIOXKHOCTH:
B mepBoii wactu (7 3amaHuil) K KaXIOMYy 33JaHUIO0 MPEIJI0KEHO YEThIpe
BO3MOKHBIX BapHaHTa OTBETA, W3 KOTOPBIX TOJBKO OJMH IPABUIbHBIM.
3ajaHue CYMTAETCs BBIIIOJHEHHBIM MPaBUJIbHO, €CIU yKa3aHbl OyKBa,
KOTOpO#M 0003HAYEH MPaBUIbHBIA OTBET, U CaM OTBET.

Yacmo 1

1.1a) 0,5 xe.
1.2
1.3
14
15
1.6
1.7

IIpu stom HE TPEBYETCS 3anuceiBath ycinoBUs 3aJaHAN U PEILICHHUE.

Ecnu yka3aH mnpaBWIbHBIA OTBET, TO HayuciseTcs | Oaimi, eciau ke
yKa3aHHBIA 00YyJaronuMCsl OTBET — HETIPABUIIbHBIN, TO BBHIITOJIHCHHUE 3a/IaHUS
onienuBaetrcss B 0 OayoB. Ecnu yka3aHO HECKOJIBKO OYyKB, TO TaKOM OTBET



oueHuBaercd B 0 OaiIoB, Jake €CIM Cpeld MHOXKECTBA OTBETOB €CTh
IIPABUJIbHBIN.

Bropas 4yactb paGorhl cocTouT W3 4 3amaHMid. 3aJaHME B3TOM YacTh
CUMTACTCS BBIIOJHEHHBIM MPABWIIBHO, €CJIIM OHO COIPOBOXKIAETCS KPATKUM
YCIOBUEM M pEIHIEHHEM, IpU HEOOXOJUMOCTH PHCYHKOM C 3alHUCIMU
COOTBETCTBYIOIIUX (HOPMYJI, a TaKXKe 3alMChI0 MpaBUIbHOTO oTBeTa. Kaskmoe
3amanne onenuBaercs 0, 1 mm 2 Oamtamu. B 0 0amioB olieHHUBaeTCs
HENPAaBWIbHOE PELICHHE 3aJaHus. Eciv B 3aJaHWM TOJYy4YEH INPABUIIbHBIN
OTBET, HO PEUIEHUE UMEET HEKOTOPbIE HEJTOUYETHI WM MPU NMPABUIBHOM XOJE
pelieHnss 0oO0ydJaromuiics JOMYCKAaeT BBIYMCIUTENIBbHYIO OIIMOKY, H3-3a
KOTOpPOM TOJIy4E€H HEBEpPHBIM OTBET, TO 3aJlaHUE OLICHHBaeTcs | Oaiom.
YacTuyHOE BBINIOJIHEHUE 33JaHUsI BTOPOI YacTu (HampuMep, €Ciiu MPaBUIIbHO
HalJleH OJMH M3 JABYX KOpDHEW YpaBHEHUS CHUCTEMbl YpPaBHEHUMH) TaKkKe
oueHuBaercs 1 Oamwiom. IlpuBeneHHbII THpaBUIIBHBIA  OTBET  0O€3
HEOOXOMMBIX 3alHcell perieHus onenuBaercs B ) 6auios.

TpeTbsi acTh aTTECTAIIMOHHON pabOTHI COCTOUT U3 3 3amanuii (2 mo anredpe
u 1 mo reoMmerpuu), KOTOpbIE MPEIIOJAaraloT pPa3BEpHYTOE pEIICHUE U
000CHOBaHHUE KKIOTO €0 dTala ¢ 3aluchio pa3BepHyTOro orBeta. [Ipu sTom
oOyuaromuiicss BeimonHsier TOJIBKO oano 3aganue no aneebope no ceoemy
6blO0py W OAHO 3ajaHme no ceomempuul!ll 3adanue no ancebpe cuutaroT
BBITIOJTHCHHBIM TIPABWJIBHO, €CJIM OOYYAFOIIHMICS MPUBEI 3aIlliCh PEIICHUS C
000CHOBaHMEM Ka)JOTO0 dTara v J1all BEpHbIN OTBET. 3adanue no 2eomempuu
mpeanosaraeT moaApoOHOE ONMWCAHWE YCIOBHUS 3a7add W BBEICHHUE €ro B
pemenue (oopaszen ohopmieHus cMm. B coopruke 11 [ 1IA). 3amanus TpeTheit
YaCTH OIICHUBACTCS MAaKCUMYM 4 Oasiamu.

DopMyIHPOBKYM 3aaHUNl OOYYAIONIUECS He NePenuchieaom, a YKaA3vléarom
MONbKO HOMED 3A0aHUA.

HcnpapneHuss u 3auyepkuBaHus B O(GOPMIICHHM pEIISHUS 3aJlaHui, eciu OHU
coelanbl akKypamHo, He SIBIISIOTCS OCHOBAHHUEM JIJIS1 CHHDKCHHS OIICHKH.

CymMa 0ajuioB, HaYMCJICHHBIX 32 MPABWIBHO BBITOTHCHHYIO JK3aMEHAIMOHHYIO
paboTy, MEepeBOIUTCA B OICHKY IO 5-0aJTbHOM CHCTEME OIICHHBAHHUS TIO
crenuanbHON mKajge. CucTeMa HadMCICHUS OaJsIOB 3a MPABUIIHLHO BBITTOJIHEHHOE
3aJTaHuUE I OLICHUBaHUs paOOT IpUBEIcHA ¢ mabauye 1.

Tabmuma 1
Howmepa 3amanuii KonnuectBo Oanios Bcero
1.1-1.7 no 1 Gamny 7 GannoB
21-24 1o 2 Oayuta 8 OamioB
nBa 3amanus u3 3.1 — 3.3 o 4 Gamna 8 0aimIoB
Bcero 6amios 23 Gamnna




5. Kputepun onieHMBaHUsA 1JIS IPOMEKYTOYHOM aTTeCTAIMA

CooTBeTCTBHE KOJIMUECTBA OAJIJIOB OLICHKC B 5 - OanIBpHOM cHCTEME:

KonuuectBo HabpaHHBIX OaJJIOB Onenka
0-2 1
3-9 2
10-15 3
16 — 20 4
21 -23 5

6. Kpurepum onieHUBaHUA JIsl TOCYIapPCTBEHHO MTOTOBOM aTTeCTALMH

CooTBeTCTBHE KOJIMUECTBA OAJIJIOB OLICHKC B 5 - GanIBpHOM cHUCTEME:

KonuyecTBo HaOpaHHBIX OaIIIOB Ouenka
0-2 1
3-9 2
10-15 3
16 - 20 4
21 - 23 5




NPUJIO’KEHUE B
KoHTpOJIbHO-0LIEHOYHBIE CPeACTBA
I'ocynapcrBeHHo Hrorosoiu
ATTEecTallMu



MUHUCTEPCTBO OBPA30OBAHUS U HAVKHU
JIYTAHCKOH HAPO/IHOU PECITYBJIMKH

I'OCYJIAPCTBEHHOE YYPEXJ/IEHUE
JIOTTOJIHUTEJIBHOI'O [TPOGECCUOHAJIBHOI'O OBPA30OBAHM S
JIYTAHCKOW HAPOJIHOM PECITYBJIUKHU
«PECITYBJIMKAHCKUM LIEHTP PA3BUTHS OBPA30OBAHUS»

YTBepxaeHo

MunncrepcTBoM 00pa30BaHus H HAYKH
Jlyranckoit Hapoauoii Pecriy®mmku
(npuka3 Nel89-O/] ot 07.03.2019)

COOpHUK 3a1aHUN
JUIsl TOCYTapCTBEHHOM UTOTOBOM aTTECTALUU
110 MaTEMaTUKE

XTI (XII) xnaccer
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