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1. [osicHuTenbHAS 3aNUCKa

PaGouast mporpamma mo marematuke Juisi 10-11-X K7accoB SBISIETCS COCTAaBHOM YacThIO
OCHOBHOH 00pa30BaTeIbHOM MpOrpaMMBbl cpeHero oodmero odpasoBaHuss MyHUIIUIAIBLHOTO
010/ KEeTHOTO 0011Ie00pa3oBaTenbHOr0 yupexaeHus "Cpennss o0meoOpa3zoBaTeabHas IIIKOJIA
Ne6" wm cocraBneHa B COOTBETCTBMM C OCHOBHBIMU MOJIOKEHHAMH DenepanbHOro
TOCYJapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHIApTa CpexHero obmiero oOpa3oBaHus (MpUKa3
Muno6puayku P® Ne 413 or 17 mas 2012 r.), pekomenpanusmMu [IpumepHoil mporpaMMel
cpenHero ooOmero oOpa3oBaHusi 1o MareMatuke U [Iporpammsl  001€00pa3zoBaTENbHBIX
yupexaenunit ®I'OC. Marematuka 10-11 kmaccel, coctaButens bypmucrposa T.A. (Anredpa u
Hayaja MaremMaTudeckoro ananuza. COopHuk paboumx mporpamm. 10-11 kiaccel 6a30BbIN U
yrIyONeHHBI ypOBHHM; mocoOue A yuuTeneil o0rieoOpa3oBaTeNbHBIX YUpekIAeHUH -M.:
[Ipoceemenue, 2016; I'eomerpus. CoopHuk padounx mporpamm 10-11 kmaccer, mocobue ass
yuuTeneil odeodpazoBaTenbHbIX yupexaenuit -M.: [Ipocsemmenue, 2015)

Pabouas yueOHast mporpamma HE COAEPKUT PACXOXKACHUH C aBTOPCKUMHU MPOrpaMMaMH
. A.AmumoBa u ap., (Anrebpa W Hayajma maTemMaTHdyeckoro aHamuza. COOpHUK paboumx
nporpamM. 10-11 kmaccel 0a30BbIi M yriIyONeHHBI YpPOBHH; TOCOOME ISl y4HTelen
o0meobpazoBaTenbHBIX yupexkaeHuid.- M.: [Ipocsemenue, 2016.; JI.C. AtanacsHa (I'eomerpus.
CoOopuuk pabounx mporpamm. 10-11 kmaccel; mocobue s ydurtenei o0ieo0pa3oBaTeNbHBIX
yupexaenuii -M.: Ilpocsemenne, 2015). 3a cuer pe3epBa yueOHOro BpeMeHH J00aBIICHBI JIBE
TEeMBbI «AJiredfpanyecKkue ypaBHEHHs U CHCTeMbl HeJIMHEHHBLIX ypaBHeHmii» B 10 KJjacce,
«KommiekcHbie ynciaa» B 11 kiaacce.

[Iporpamma neTanu3wpyer ©  PacKphIBa€T COACPKAHHWE CTAaHIApTa, OMpPEAeIseT
o0uryro crpareruto oOydeHHs, BOCIHUTAHUS M PA3BUTHUA YyUalIUXCAd CpPEICTBAMU Y4eOHOTO
npeaMeTa B COOTBETCTBMU C IENIAIMH  M3YyYCHHUsST MATEMATHUKH, KOTOpBIE OIpeaeIeHbI
CTaH/IapTOM.

OO0y4eHne oCyIecTBIIeTCs Mo caeaymuM yuyeorukam ¢ 2017-2018 ygeOHoro roja:
1. IIILA.AnmumoB  u np. AnreOpa W Hayanma MaTeMmaruueckoro ananmmza 10-11 kmaccer
0a30BbIi 1 yriryOneHHbId ypoBHH M: [IpocBemenue 2017 r.
2. Aranacsu JI.C. u ap. 'eometpus 10-11 xn. M.: Ilpocsemenue, 2014 r. - 2017 r.
Cpok peanu3zanuu paboyeit mporpaMmsl 2 roja.
W3ydenne MaTeMaTWKyd B CTapliei MIKOJE OCYIIECTBIISETCS HA JIBYX YPOBHSX - 0Oa30BOM H
yTIyOJIeHHOM, KaXIbIi U3 KOTOPBIX UMEET CBOIO CIeHU(UKY.
Ha 6a3zoBoM ypoBHe permrarotcst mpo0aeMbl, CBA3aHHbIE ¢ (popMUpoBaHHEM OOIIEH KyJIbTYpHI, C
pPa3BUBAIOMIMMHU M BOCIHUTATENbHBIMHU IIEJIIMU OOpa3oBaHUs, B COIMAIM3ALMUUA JUYHOCTH.
Wzydenue kypca MaTeMaTuKyd Ha 0a30BOM YPOBHE CTaBUT CBOEH LIEJIBIO MOBBICHTH KYJIbTYPHBIH
YpOBEHb ueJoBeKa U 3aBemaeT (HOPMHUPOBAHHE OTHOCUTENIBHO LIEJIOCTHOM CHCTEMbI
MaTeMaTHYeCKUX 3HAHWH KaK OCHOBBI JUIA MPOAOJDKEHHsT 00pa3oBaHMsA B 00JacTAx, He
CBSI3aHHBIX C MATEMATHKOM.
VYrayGieHHBIE  YpOBEHb CIIOCOOCTBYET MOJYYEHHIO OOpa3oBaHUSI B COOTBETCTBHHM CO
CKJIOHHOCTSIMM W TNOTPEOHOCTAMM  yyalluxcsi, oOecreyruBaeT UX OpUEHTALMIO U
camoorpenienienue. M3ydenne Kypca MaTeMaTHKH Ha YIiyOJIEHHOM ypOBHE CTaBUT CBOEH IIEIIbIO
3aBepuieHre (HOPMUPOBAHUS CUCTEMbl MATEMAaTUYECKUX 3HAHUN KaK OCHOBBI JJIs MPOJIOJKEHUS
MaTeMaTHYecKoro oOpa3oBaHUS B CUCTeME NPO(PEecCHOHANBHON MOArOTOBKH. OTKpbIBaeT
JIOTIOJTHUTEJIbHBIE BO3MOKHOCTH JUISI COBEPLICHCTBOBAHMSI HMHTEJUIEKTYyaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEMl  BBINYCKHUKOB, pPa3BUTUS  MCCIEAOBATEIbCKUX YMEHMM W HAaBBIKOB,
(hopMUpOBaHUS KYJIbTYPhI MBIIIJICHHUS] © MATEMATHUECKOTO S3bIKA.
N3ydenue kypca MaTeMaTuKd Ha 0a30BOM YPOBHE CTaBHT CBOEH HANpaBICHO Ha JOCTIIKEHHE
CIEAYIOIIUX LeJIei:
® OBJIQJICHUE CHCTEMON MaTeMaTW4YeCKUX MOHITHI, 3aKOHOB M METOJOB, H3yYaeMbIX B
npezenax OCHOBHOM 00pa30BaTeNbHOM HpPOTpaMMbI CpeaHero oOIIero oOpa3oBaHMS,
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YCTAHOBJIEHHUE JIOTUYECKON CBA3M MEXKIY HUMU;
® 0CO3HaHHE M OOBSACHEHHE POJM MAaTEeMAaTHKU B ONMCAHWUU U UCCIIEAOBAHHH TPOLIECCOB H
SBJICHU; IPEICTABICHUE O MATEMATUYECKOM MOJIETUPOBAHUU U €70 BO3MOXKHOCTSIX;
® OBJIAJICHUE MATEMaTUYECKOM TEPMHHOJOTHEW W CUMBOJIMKOM, HAYaJbHBIMU MOHITUSIMU
JOTMKM W TNPUHLIMIAMU MaTEMaTHYECKOIo JI0KA3aTelIbCTBAa; CaMOCTOSTEIBHOIO
IIPOBE/ICHMS 1I0KA3aTEIbHBIX PACCYKIECHUN B XO/I€ PEIICHUS 3a/1a4;
® BBIMIOJIHEHUE TOYHBIX M MPUOIMKEHHBIX BBIYHCIECHUE M MpeoOpa3oBaHUil BBIPAXKEHUN;
pelleHre YpaBHEHMH M HEPaBEHCTB; pELICHHE TEKCTOBBIX 3ajlad; MCCIEA0BaHNE
(GyHKIUH, MOCTpOeHHEe WX TpadHKOB; OIEHKAa BEPOATHOCTH HACTYIJICHHS COOBITHIl B
IIPOCTEUIINX CUTYALMSIX;
¢ 1300pakeHNe MJIOCKUX M MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUTYD , UX KOMOHMHAIHIA,
YTeHHE T'C€OMETPHUECKUX YepTekel; omucaHue U OOOCHOBAaHUE CBOWCTB (uryp u
OTHOIIEHUN MEXy HUMH;
® CIIOCOOHOCTh NMPUMEHSATH MPUOOPETEHHbIE 3HAHUS U YMEHHUs JUISl pellieHus 3a/1ay, B TOM
quciIe 3a/1a4 MPAKTUYECKOro XapakTepa 1 3a7a4 U3 CMEXKHbIX YUEOHBIX MPEIMETOB.
Ha yriyGiieHHOM ypOBHE K NEpEUNCIICHHBIM BBILIE 100aBIISIOTCS:
® CTAQHOBJICHHE MOTHBAIMM K IOCJIEAYIOIIEMY H3YYEHHIO MaTeMAaTHUKH, €CTECTBEHHBIX WU
TEXHUYECKUX JUCLUIUIMH B  YUYPEKIEHUSAX CHCTEMBl CPEOHETO M BBICIIETO
npo¢eCcCHOHATBHOTO 00pa30BaHU U JIsl CaMOOOPa30BaHNS,
® [IOHUMaHHE U YMEHHE OOBSICHUTH MPUYMHBI BBEACHUA aOCTpakUWi NpU MOCTPOCHUU
MaTeMaTU4ECKUX TEOPUL;
® OCO3HAaHME U BBIABIECHUE CTPYKTYpbl JIOKA3aTEIbHBIX pACCYXKICHHUM, JIOTMUECKU
000CHOBaHHUS JI0Ka3aTeJIbCTB; OCMBICICHHE MPOOJIEMbl COOTBETCTBUSA JI€TYKTHBHBIX
BBIBOJIOB OTBJICYEHHBIX TEOPUU U PEAIbHOU KU3HH;
® OBJIQ/ICHUE OCHOBHBIMHU MOHSTHUSMM, MJEAIMU U METOJAAMHM MATEMaTHYECKOTOo aHaln3a,
TEOPUHU BEPOSITHOCTEH U CTATUCTHKH; CIIOCOOHOCTh MPUMEHSTH MOJIyYeHHbIE 3HAHUS IS
OINMCAHUsS U aHaJIn3a IPOOJIEM U3 PEaJIbHOM JKU3HH;
® FOTOBHOCTb K PEIICHHIO LIMPOKOT0 Kjacca 3aJad U3 pa3auyHbIX pa3iesioB MaTeMaTUKU U
CMEXHBIX YYEOHBIX MPEIMETOB, K TOMCKOBOW U TBOPUYECKON JEATEIBHOCTH, B TOM YHCIIE
IPU pPEILIEHUN HECTAaHJAPTHBIX 33/1a4;
® OBJIQJICHUE HAaBBIKAMHM HCIIOJIb30BAHHUSA KOMIIBIOTEPHBIX IPOTPaMM IPH  PEIIEHUU
MaTeMaTUYeCKHUX 3a/1ay, B TOM YUCIEe JJI MOMCKA MYTH PEIICHUs M WLIIOCTPALUU X0/1a
paccyXIeHHUs.
CopepxaTenbHOM OCHOBOI U TJIaBHBIM CPEICTBOM (DOPMUPOBAHMS U PA3BUTUS BCEX YKa3aHHBIX
CIIOCOOHOCTEH CITyUT LieJIeHaIIpaBIeHHbI 0TOOp y4yeOHOro Marepuasa, KOTOpbIi BeAETCs Ha
OCHOBE TMPUHIMIIOB HAYYHOCTH U (PyHIAMEHTAaIbHOCTH, HWCTOPU3MA, JOCTYMHOCTH U
HENPEPHIBHOCTH, LEIOCTHOCTU M CHUCTEMHOCTH MAaT€MaTHYecKOro oOpa3oBaHUs, €ro CBS3H C
TEXHHUKOW, TexHoNoruew, xkusHpto. CoaepkaHue mo anredpe M HadagaM MaTeMaTHYeCKOTro
aHam3a (opmupyercs Ha OcHOBe DYHIAMEHTAILHOTO Sjpa MIKOJIBHOTO MAaTEeMaTHYeCKOTrO
oOpazoBanus. OHO TMpeACTaBICHO B BHUAE COBOKYINHOCTH COJEPXKATEIbHBIX JIMHUH,
packpbiBaoIMX HamojgHeHue DyHAaMEHTalIbHOIO fAJpa IMIKOJIBHOIO MaTeMaTH4EeCKOIro
oOpa3oBaHMs MPUMEHHUTENTHHO K crapmieil 1mkone. IIporpamMma periameHTHpyeT 00BEM
MaTepuaia, 005S3aTelIbHOro sl M3Y4YEeHMs, HO HE 3aJaéT pacHpelesIeHHs €ro IO KiIaccaM.
[ToaTomMy copepxaHHe [OaHHOTO Kypca BKIIOUAET CIEAYIOIIHUE pas3fenbl: «Anredpay;
«Marematuueckuid aHanus»; «BepostHocTh M craTucTHKa»; «l'eomerpusi». CopepxaHue
paznena «Anredpa» crnocoOcTByeT (OPMUPOBAHMIO Y YYAIIMXCS MaTEeMaTHMYECKOro armapara
JUIsL peLeHUs 3aJad OKpY’Karollew peanbHOCTH. [Ipomoikaercs mM3ydeHWEe MHOTOWICHOB C
HEeNbIMU KOO UIIMEHTaMH, METOJ0B HAXOXJACHHUS MX pPAlMOHAIBHBIX KopHe#. [Ipowcxomut
pa3BuTHE U 3aBeplieHue 0a30BbIX 3HaHUU 0 yucie. Tema «KOMIUJIEKCHBIE YHCIa» 3HAKOMHT
YYallUXCs C TOHSATHEM KOMIUIEKCHOTO YHMCIA, MPaBWIAMHM JACHCTBUH C HUMH, Pa3IUYHBIMU
(dopMaMu 3amMcH KOMIUIEKCHBIX YHCEJN, PEIIEHWEM MpOCTEHIIMX ypaBHEHUH B IIOJE
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KOMILJIEKCHBIX YHCEJ M 3aBEpPIIAET OCHOBHYIO COAEPKATEIbHYI JIMHUIO Kypca IIKOJbHOU
MareMaTuku «Yucna». OCHOBHOE HA3HAYECHHE ITHX BOMPOCOB CBSI3aHO C IMOBBIIIICHUEM OOIIIEH
MaTEeMaTHYECKON TMOATOTOBKH YyYaIUXCs, OCBOCHHEM MPOCTHIX U IPPEKTUBHBIX MTPUEMOB
pemeHust anrebpanyeckux 3amad. Pasgen «Marematwueckuil aHaiau3» TPEACTABICH TpPeMsi
OCHOBHBIMH TeMaMu: «JeMeHTapHble GpyHKIun», «[IponsBognas» u «uaTerpam». Conepxxanue
3TOr0 pasjiesia HalelIeHO Ha MOJy4YeHHE IIKOJIbHUKAMH KOHKPETHBIX 3HAHUW O (PYHKIMM Kak
BaXHEHIIEH MOJENN OMUCAHHs M HWCCIENOBAaHUS pPa3HOOOpa3HBIX pEaTbHBIX TPOIECCOB.
N3yyeHne creneHHBbIX, MOKAa3aTEeNbHbIX, JOrapuMUUECKUX U TPUTOHOMETPUUECKUX (DyHKUINN
POAOKAeT 3HAKOMCTBO YYalIUXCS C OCHOBHBIMHU JJIEMEHTAPHBIMH (YHKIUSMHU, HayaToe B
OCHOBHOM  mikosie. IlomMumoO  oOBnaneHHMsT  HENMOCPENCTBEHHBIMM  yYMEHUSIMH  pEIIaTh
COOTBETCTBYIOIIME YpaBHEHUS U HEPAaBEHCTBA, Yy ydamuxcs (opmupyercs 3amac
FGOMeTpI/I‘IGCKI/IX Hp@I[CTaBHCHHfI, JIC)Kalmx B OCHOBC 06’B$ICHCHI/I$I HpaBOMepHOCTI/I
CTaHJAPTHBIX U IBPUCTUUECKUX MPUEMOB petieHus 3a1ad. Temsl «IIpousBognas» u «Muterpany
coJlep’KaT TPaJWLMOHHO TPYIHBIE BOIPOCHI JJIsi IIKOJBHHUKOB, Jaxe i TeX, KTO BhIOpas
U3y4YEeHHE MAaTEeMAaTUKH Ha YTIIyOJIEHHOM YPOBHE, OATOMY HUX M3JIOKEHHE MPEINOoJaraeT ornopy
Ha FCOMeTpHHGCKYIO HaArJiiZTHOCTh WU Ha CCTGCTBCHHYIO I/IHTYI/IIII/IIO yqamnxcs[, 60)’[66, YcM Ha
cTporue ompeneneHus. TeM He MEeHee 3HAKOMCTBO C 3TUM MAaTepuajoM AAET MpeCTaBICHUE
ydqamumcs 00 o0ImMX HAEsIX W METoJax MareMmarudeckor Hayku. [lpm m3yuenum paszgena
«BeposITHOCTb M CTAaTHCTHKa» pPACCMATPUBAIOTCA pa3JIMYHble MaTeMaTUUYECKUE MOJEIH,
IIO3BOJISTFOIIIC I/I3M€p$ITI) nu CpaBHI/IBaTI) BGpOHTHOCTI/I pastqux CO6BITI/II71, JeJIaTb BBIBOJABI U
IPOrHO3bl. DTOT MaTepuan HEOOXOIUM TpexAe Bcero s (OpMHpPOBAHUS Y YydalIUXCs
(YHKIMOHAIBHOM TPAaMOTHOCTM — YMEHHsSI BOCIPUHUMATh W KPUTUYECKH aHAJIU3UPOBATH
uHGOpPMAIIUIO, MPEICTABICHHYI0 B PAa3MMYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIA XapakTep
MHOTHUX peaJ'II)HI)IX BaBHCHMOCTefI.
Mecto yueOHoro npegmera «MaremaTtuka» B y4eOHOM ILIaHe

VY4eOHbIH M1aH OCHOBHON 00pa3oBaTeIbHON MPOrpaMMBbI CpeHero o01iero o0pa3oBaHus
OI'OC nnsa obpazoBaTeNnbHBIX yupexaenuii Poccuiickoit deneparuu nmpeaycMaTpuBaeT
00s13aTeNIbHOE U3yUeHHEe MAaTeMaTUKU Ha YPOBHE CpeHero odmiero oopasoBanus B oobeme 408
yacoB. B Tom uncne: B 10 kiacce — 204 ygaca, B 11 xitacce — 204uaca. Anrebpa u Havaia
aHaJu3a U3y4yaeTcs Ha yriIyOJIeHHOM YpOBHE 4 yaca B HE/IENI0, FeOMETpHUs Ha 6a30BOM 2 yaca.



2. [Inanupyemble pe3yabTaTbl OCBOCHUS Y4eOHOTO MpenMeTa
MaremaTtuka: anredpa ¥ Hadyajaa MaTEMaTUYECKOTO aHAJIN3a, TeOMETPHS

ba3oBbIi1 ypoBeHb

«[IpobeMHO-(pYHKIIMOHATBHBIE PE3YTbTATHDY

VYrinyOneHHbIH YPOBEHb

«CHUCTEMHO-TEOPETUYECKUE PE3YIIbTAThI)

Paznen I. BollyCKHUK HAay4YHUTCS IlI. Beimycknuk  noay4ut | II. BeimyCKHUK HAydUTCS IV. BpIIyCKHUK  TOJYYHUT
BO3MOXKHOCTh HAYYHUTHCS BO3MOXKHOCTh HAYYHUThCS
Henn ocBoenus | s UCIIOJIb30BaHUS B | [ns pasButus wmbinuienus, | ns ycnemHoro | J{us obecrnieueHus
npeaMera MOBCETHEBHOM KU3HU U | UCTIOJIb30BaHUS B | MPOJIOJKEHUS 00pa30BaHUS BO3MOXKHOCTH YCHEIIHOTO
obecrieueHus BO3MOXXHOCTH | IIOBCEITHEBHOM KU3HU MPOAOIDKEHUST  00pa30BaHUs
1o CHEIHAIBHOCTSIM,
YCIIELIHOTO IIPOJOJKEHHUS 1o CHELUAIBHOCTSIM,
U obOecrieyeHus BOBMOKHOCTH | CBSI3aHHBIM C  MPUKJIAJAHBIM
o0Opa3oBaHwMs 1o CBSI3aHHBIM c
CIIEIIHOTO IIPOJOJDKEHHS | UCIIOJIB30BAHMEM MaTEMaTHKU .
CHEIHAIbHOCTSIM, e | ¥ PoA OCYIIECTBJIEHUEM HAy4HOH U
o0Opa3oBaHUs o .
CBA3aHHBIM C  IPHUKIAJHBIM HCCIIEI0BATENbCKON
CHEUAIBHOCTSIM, HE
UCIIOJIb30BAaHUEM MaTeMaTHKU NesTeIbHOCTH B o0sactu
CBA3aHHBIM C IPHUKJIAJHBIM
MaTEeMaTHKU U CMEXHBIX HayK
UCIIOJIb30BAaHUEM MaTEMATHUKH
TpeboBanus k pe3yabTaTam
OneMEHTHI OmnepupoBars Ha 06a3oBoMm | OnepupoBatsl noustusmu: | CBoOOHO OIIepUpOBaThH2 | Joctuxenue pe3yabTaToOB




TEOpUHU
MHOXECTB Hu
MaTeMaTHIeCKOM
JIOTHKH

ypoBHe3 MOHSATUSIMU:
KOHEYHOE MHO>KECTBO,
JJEMEHT MHO’KECTBA,
ITOJAMHOKECTBO,

repeceyeHne u
o0beIMHEeHUE MHOXECTB,
YHUCJIOBBIE MHOXKECTBA Ha
KOOPJAMHATHOU IPsIMOH,

OTpPE30K, HHTEPBAJ,

onepupoBaTth Ha 0a30BOM
ypOBHE
YTBEpKICHHE,

MMOHATHSIMH:
OTpHUILIAaHHE
YTBEPXKACHUS, UCTUHHBIE U
JIOJKHBIE YTBEPKICHHUS,
MpUYKHA,

YJaCTHEIN

CIJIC/ICTBHE,
ciyyaid  oOmero
YTBEPXKICHHS,
KOHTpPIIPUMED;

HaxXoIuTh IE€peceyeHue u
00beIMHEHNE IBYX
MHOXECTB, MPEJCTaBICHHBIX
rpaduuecKkd Ha YHUCIOBOM
IIPSIMOM;

KOHEYHOE MHOXXECTBO, JJIEMEHT
MHOXECTBA, MMOJAMHOKECTBO,
nepeceyeHue W OObEAMHEHUE

MHOKECTB, YHCJIOBBIC MHOXXCCTBaA

Ha  KOOpPAMHATHOW  NPSMOM,
OTPE30K, WHTEpBal,
MOJIYUHTEPBAJ, MPOMEKYTOK C
BBIKOJIOTOM TOYKOMH,
rpaguygeckoe npe/CcTaBICHNE
MHOJKECTB HAa  KOOPJAMHATHOM
IJI0CKOCTH;

OIIepupOBaThH MOHATUSIMU:
YTBEPKJICHHE, OTpULIaHUE
YTBEP)KICHHS,  UCTHUHHBIE U

JIOKHBIE€ YTBEPKICHUS, IPUUHMHA,

CJIEACTBHE, YAaCTHBIM  Ciaydail
oO1iero YTBEPKICHUS,
KOHTPIPUMED;

MIPOBEPSTH MIPUHAIJICKHOCTh
3JIEeMEHTa MHOKECTBY;

HaXOIUTh nepeceyeHue u
00beIMHEHNE MHOXECTB, B TOM
quciie MPEeICTaBICHHBIX

IIOHATUAMU: KOHCYHOC
MHOXKECTBO, QJICMCHT
MHOXECTBa, IIOAMHOXKECTBO,

nepecevyeHre, oObeTMHEHNE U

pa3HOCTb MHOJKECTB,
YHUCJIOBBIE  MHOXKECTBA  Ha
KOOPJAMHATHOU IPsIMOH,
OTPE30K, UHTEpBAal,

MOJIYUHTEPBAJ, MPOMEKYTOK C
BBIKOJIOTOM TOYKOIA,
rpau4ecKkoe MPeICTaBICHHUE

MHOKECTB Ha KOOPIAMHATHOU

IJIOCKOCTH;
3a/71aBaTh MHOKECTBA
MepPEYHCICHUEM u
XapaKTEPUCTHICCKUM
CBOMCTBOM;

OTIepUPOBATH TTOHSTHSMH:
YTBEPXKICHHE, OTpHUIIaHHE
YTBEPKIACHHS, HUCTHHHBIE U
JIO’KHBIC YTBEPKIACHHUSI,
MPUYMHA, CJICJICTBHE,
YacTHBI  cilydail  oO1iero

pazaena II;

OIIepUpOBaTh MOHSTHEM
olpeseneHus, OCHOBHBIMH
BUJIaMU OIIpEIEIICHUN,

OCHOBHBIMH BUJaMHU TCOPEM,

IIOHUMATb CYTb KOCBCHHOTO

JTOKa3aTeIbCTBA;
ONepUpPOBATH NOHATUAMU
CYCTHOT'O u HECYETHOTO
MHOKECTBa;

MIPUMEHSTh METOJ
MaTeMaTUYECKOM  MHIYKIUHU
JUTST MPOBEICHUS
paccyXIeHHi u
JI0Ka3aTeIbCTB u npu

PCUICHNHU 3a/1a4.

B mnoBcemHeBHOW JKH3HH WU

npu U3y4YEeHUU D110) 7207 0:¢
PEeIMETOB:
HCII0JIb30BATh TEOPETHKO-

MHOKECTBEHHBIN SI3BIK U SI3BIK




CTPOUTH Ha  YUCIOBOM

IpsAMOM IIOJAMHOKECTBO
YHCIOBOTO MHOKECTBA,
3aJaHHOE MPOCTEUIIUMHU

YCIOBUAMU,

pacro3HaBaTh JIOKHBIE
OIIMOKA B

B TOM

YTBEPKICHMUS,
paccy)AeHUSIX,
YHuclie C HCIOJb30BAHHEM
KOHTPIIPUMEPOB.

B moBcegHeBHOH >XHU3HU H

Opu  M3YYEHUH  JIPYTUX
MPEIMETOB:

UCIOJIb30BATh YHCIIOBBIE
MHO>KECTBa Ha

KOOPJMHATHOM TPsSIMOW 1Jis
OIHMCAaHUI peanbHBIX
MPOLIECCOB U SIBJICHUIA;

IIpOBOOUTH
pacCyxi€Husds B CUTyallUAX

JJOTHYCCKHUC

HOBCEIHEBHOU KU3HU

rpaduyecku Ha YUCJIOBOU
NpsAMOM W HAa KOOPJAMHATHOM

TTOCKOCTH;

MPOBOJIUTH JIOKa3aTesIbHbIC
paccyxaeHust uis 000CHOBAaHHUSA

UCTUHHOCTHU YTBep)K}IeHI/II\/’I.

B noBcenHeBHON KU3HM U IIpU
U3Y4YEHUU JPYTUX IPEIMETOB:

HCIIOJIb30BaTh YHCJIOBBIE
MHOXECTBA Ha KOOpPAMHATHOH
IpsAIMOM M HAa KOOPIMHATHOM
IJIOCKOCTH JUTS

peaIbHBIX MPOLIECCOB U SIBICHUM;

OIIMCaHUuA

MIPOBOJIUTH JI0OKa3aTeJIbHbIC
paccyXIeHuss B CUTyalMsX
IIOBCETHEBHOW  KW3HM,  IIpHU
pelleHnn  3a1ad U3 JIpYrux
IIPEIMETOB

YTBEpXKACHUS, KOHTPIIPUMED;

MMpOBECPATH NPHUHATIICIKHOCTDH
9JICMCHTA MHOXCCTBY,

HaXOJIUTh TEPECCUCHHE WU
00beIMHCHUE MHOXECTB, B
TOM YHCJIC TPEACTABICHHBIX
YHCIOBOM

rpaduueckn  Ha

IIpSIMOM M Ha KOOPAMHATHOU

IUIOCKOCTH,
MIPOBOJIHTH JIOKa3aTeIbHbIE
paccyxacHHS JUTS
000CHOBaHUA ACTUHHOCTHU
YTBEPKICHUH.

B moBcenHeBHOW XU3HU U

npu U3y4YeHHUH JIpYTrUX
MPEeIMETOB:
UCIIOJIb30BaTh YHUCJIOBBIC

MHO’KE€CTBA Ha KOOPAWHATHOU
NpsAMOM M Ha KOOPAWHATHOU

IIJIOCKOCTH JJIA OIIMCaHHuA

peanbHbIX MIPOLIECCOB u
SIBIICHUI;
MPOBOJIUTh  JIOKA3aTEebHBIC

pacCcyxa€Husds B CHTyalUdX

JIOTUKH JIIsL OIIUCaHUuA

pea’spHBIX  IPOLECCOB M
SBJICHUM, ITPU PELICHUU 3a]a4

JIPYTUX YY4EOHBIX MTPEIMETOB




IIOBCEJTHEBHOM KW3HU, IIpH

peuieHun 3axad U3 JIpyrux

MPEAMETOB
Yucna OmnepupoBarh Ha 06a3oBoMm | CBOOOAHO onepupoBath | CBOOOIHO onepupoBath | JlocTmxeHue pe3yabTaToOB
BBIPAKEHHUS YPOBHE TOHATHSAMU: IIEJIOE | TIOHSITUSIMUA: emnoe YHUCIIO0, | TIOHATUAMU: HatypaiabHOeE | pazgena lI;
YUCJIO, JEIMMOCTb YUCEJ, | ACJIMMOCTh YUCEJI, | YUCIIO, MHOXECTBO 5
CBOOOJTHO OIEPUPOBATH
OOBIKHOBEHHAS Ipo0b, | OOBIKHOBEHHAS IpoOb, | HATYPAIBHBIX YHCEN, IEJI0e a pHp
YHUCIIOBBIMH MHOKECTBAMU
JICCSITUYHAs IpoOb, | necATHIHAS JIpoOb, | YUCTO, MHOXKECTBO  IIEJBIX
MPHU PEIICHUH 33/1aY;
panoHaIbHOE YHUCIIO, | PAaLlMOHAIBHOE YHCIIO, | YUCeN, OOBIKHOBEHHAS JpOOb, pup Aad;
npuOMKEHHOE  3HAYCHHE | MPUOMMKEHHOE 3HAUYCHUE YHCTA, | IeCATUYHAS 1pOOb, | HonmmaTh NPHUHHET -
YHCNa, 4acTh, JIOJIsI, | 4acCTh, JIOJISL, OTHOIIICHUE, | CMEIIIAaHHOE HHUCIO, | oCHOBHBIE MIEH DPACIIMPEHHS
OTHOIIICHUE, MPOLIEHT, | IPOLEHT, MOBBIIIICHUE U | palMOHAJIBHOE YACTIO, | qycOBBIX MHOMKECTB;
MOBBIIIEHUE W TOHWXCHHUE | MOHWKEHUE HA 3aJJaHHOE YHCJO | MHOXKECTBO  PAalMOHAIBHBIX
Ha 3aJJaHHOE YHUCJIO | MPOIIEHTOB, MACIITa0; qucel, UppanuoHaibHOE | BJIAJCTh OCHOBHBIMH
MPOIICHTOB, MACIITa0; YHUCIO, KOPEHb CTeneHu n, | IOHATUSAMHU TCOpHUH
TIPUBOZUTE  TIPUMCPLL qvncen ¢ JIEWCTBUTEIILHOE YUCo, | ACTUMOCTH  IIpU  PCHICHHUH
omepupoBaTh Ha 0a30BOM | 3alaHHBIMU CBOUCTBAMH | |\ 10 eHCTBUTENbHBIX | CTAHAAPTHBIX 33724
YpOBHE MOHATUAMHU: | ICJTUMOCTH; S reoMeTpHecKas
b
_]'[orappl(i)M qHCIIa, HHTepTpeTAIIS HUMETH 0a30BLIE
TPHTOHOMETpHUECKas OITEpHUPOBATH TMOHATHUSIMH: HATYPATBHEX —_— MPEACTABIECHUASI O MHOXECTBE
Jjorapum qucia ’ > .
OKPY)XHOCTbD, rpagycHas p (b ? ATHOHATBHEIX KOMIIJICKCHBIX YHCECII,
TPUTOHOMETPUYECKAs palnoHa g
Mepa yria, BelMiuHa yIia, JIECTBUTEINIBHBIX YHCEIT; o
o OKPY’KHOCTb, panuaHHas u ’ CBOOOIHO BBITIOJIHATD
3aJIaHHOTO TOYKOU Ha
o rpaaycHast Mepa yria, BeJIudrHa TOXKACCTBCHHBIC
TPUTOHOMETPHUIECKOU . IMOHUMATh 51 0OBICHATH
yrja, 3aJaHHOIO TOYKOM Ha npeoOpa3oBaHus
OKPYKHOCTH, CHHYC, pasHULy MEXIY
TPUTOHOMETPUUECKOMN . TPUTOHOMETPUYECKUX
KOCHWHYC, TAHT€HC p | TPHTOHOMETPHHICCKO MO3UITHOHHOMN 51 p o P ’
OKPY’KHOCTH, CHHYC, KOCHUHYC o JIOrapu(pPMUICCKHUX
KOTaHI'€HC YIJIOB, UMEIOIINX Py > Yo, Yo, HEIMO3UIIMOHHON  CHCTEMaMH p ’

TAHI'CHC HW KOTAHI'CHC YTIJIOB,
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IIPOU3BOJIBHYIO BEJIUYHUHY;

BBITIOTTHSATH
apudmernyeckue neHCTBUS
C [ETBIMU u
parMoHaIbHBIMU YHCIIAMU;

BBITOJIHATh HECIIOKHBIC
peoOpa3oBaHUsl YHUCIIOBBIX
BBIPDQXKECHUM,  COAEPIKAIINX
CTENEeHU Yucell, 1100 KOpHU
W3 4uces, au00 jorapudMbl

qucel;

CpPaBHHMBATh paIlMOHAJbHBIC
YHUCiIa MEXIy CO00ii;

OIICHMBAaTh M CPAaBHUBATH C
paloHaIbHBIMU
3HAYEHUS 1ENIbIX CTEeNeHeH
4yuces, KOpHEH HaTypaJbHON
CTENEHU u3

qucjiaMu

qucell,
norapupmMoB qucel B

IIPOCTHIX CIIy4asiX;

n3o0pakaTb TOYKAMH Ha
YUCJIOBOM IIPSIMOW Leible U

pallMOHAJIBHBIC YK CJIA,

I/I306p aXarb TOYKaMHM  Ha

UMEIOIINUX IIPOU3BOJIBHYIO

BCJIIMYMHY, YHCJIa € U T,

BBIIIOJIHATh apupMeTHIECKUe

JNEUCTBUSI, couyeTas YCTHbIE U
MMUCbMEHHBIC MPUEMBI, TIPUMEHSIS
npu HEOOXOIUMOCTH

BBIYHCIUTENbHBIE YCTPOICTBA;

HaxXoauThb 3HA4YCHUA KOpHA

HaTypaJIbHOM CTENEHU, CTENIEHU C

parroHaIbHBIM [OKa3aTeleM,
jgorapudMa,  HCIOIB3YyS  IPH
HEOOXOUMOCTH

BBIYHCIINTCIBHBIC YCTpOﬁCTBa;

OLICHKOH u
NPUKUJIKOW TPU MPAKTUUECKUX

ITIOJIB30BAaTbhCA

pacuerax;
MIPOBOJIUTH o HU3BECTHBIM
bopmynam u MpaBUIIaM
npeoOpa3oBaHUs OYKBEHHBIX
BBIPAYKCHHI, BKJIIOYAIOIINX

CTENEHH, KOpPHHU, JIOTapupMbl U
TPUTOHOMETpHUUYECKHE QYHKIUY;

HaxOJWUTh 3HAYEHHUs YMCIIOBBIX U
OYKBEHHBIX BBIPAKCHMUI,

OCYIIECTBIISAS HEOOXOINUMBIC

3aIllMCH YHUCCII,

MEePEBOANTh YUCIA U3 OIHOU
CUCTEMBI 3amuCU (CUCTEMBI

CUMCJICHUS) B IPYTYIO;

JI0OKa3blBaThb U MCIIOJIB30BaTh
IIPU3HAKU JEIMMOCTH CYyMMBI
u IIPOU3BEICHUS npu
BBIITOJIHCHUM BBIYUCIICHUN H
penieHny 3a1a4;

BBIITIOJIHATH OKPYTJICHUC
palroOHAJIbHBIX u
HppaduOHaJIbHBIX 4YHUCCIT C

3aﬂaHHOﬁ TOYHOCTBIO,

CpaBHHUBATH HeﬁCTBHTCHBHLIC
YHUCJIa pa3HBIMU CIIOCOOAMH;

YIOPSI0YMBATh 4YHUCIIa,

3aIlIMCaHHBIC B BHUJC
OOBIKHOBEHHOU U JE€CATAYHON
JpoOu, Yucia, 3aMrcaHHbIC C
HCII0JIb30BaHUEM
apu(pMETHYECKOTO
KBQJIpaTHOTO KOpHS, KOpHEH

CTEIIeHH OOJIbIIE 2;

Haxomute HOJI u HOK

CTEIICHHBIX BBIPAKCHU;

BIageTh (opMynoil OuHOMaA
HreroTona;

IIPUMEHATh [IPU  PELICHUU
3a7a4 TEOpeMy O JIMHEHHOM

npeactasienuu HOJL;

NNPUMCHATH npu pemiCHUN

3anad Kuraiickyro Teopemy 00

OCTaTKax;
IPUMEHATh IPU  PELICHUU
3a7a4 Manyto TEOpeMY
Depma;

YMETHh  BBINOJIHATH  3aIUCh
qucia B MO3ULMOHHOMN
CUCTEME CUUCIICHUS;
IPUMEHATh PU  PELICHUU
3aa4  TEOPETUKO-YUCIIOBBIC
GYHKIMU: YUCIO W CcymMMa
JETTUTEIEeH, GyHKIHIO
Ditnepa;

OPUMEHATh HpPU  PELICHUU

3a/1a4 LIeTHbIe 1pooH;

IIPUMEHATh [PU  PEIICHUU
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YUCJIOBOM MPSAMOW  LIEJIbIE

CTCIICHU YHUCCII, KOpHHU

HaTypaJIbHOM CTENEHU W3
qucen, Jorapu@msl yucen B

IMPOCTBIX ClIydasX,

BBITIOJIHATH HECIIOXKHBIC
npeoOpa3oBaHusl IENBIX U
ApOOHO-palMOHANbHBIX

OYKBEHHBIX BBIPAXKECHUH;

BBIp@XXaTh B MPOCTEUIIHNX
ClIy4asiX M3 paBEHCTBA OJHY
IIEPEMEHHYIO Yepe3 JPyTHe;

BBIUUCIATL B IPOCTBIX
cIIy4asx 3HAYCHUS
YHUCIOBBIX U OYKBEHHBIX
BBIPQXKCHUM,  OCYILECTBIISASA

HEOOXOIUMBIE IIOJCTAHOBKH
1 TIpeoOpazoBaHus;

n300paxaTh CXEMaTHYECKH
yrou,

BbIpa)K€Ha B rpajaycax;

BEJIMYMHA KOTOPOI'O

OLICHUBATh 3HAKW CHHYCA,
KOCHUHYCA, TaHI'CHCA,

KOTaHI'CHCa KOHKPCTHBIX

MOJICTAHOBKH U MIPE0Opa30BaHMUS;

M300paxkaTh CXEMaTHUYECKH yTOI,
BEJIMYMHA KOTOPOTO BHIPAKEHA B
rpajgycax Wiu paguaHax;

HCIIOJIB30BATh npu pemiCHUN

3a7a4  TaOJIUYHBIE

TPUTOHOMETPUYECKHX  (DYHKIHA

3HaA4YCHUA

yIJIOB;

BBIIIOJIHATh TIEPEBOJ BEJINYUHBI
yriia u3 paJuaHHOM Mepbl B
rpagyCHYIO U 0OOpaTHO.

B moBcegHeBHO# KHU3HH U npu

U3yYEeHUH  JPYTUX  Y4eOHBIX
MIPEAMETOB:

BBIIIOJIHATh JEUCTBUSA c
YUCJIOBBIMM  JIaHHBIMU  IIpU

pelieHuu 3a7ad MPaKTUYECKOTO
XapakTepa M 3a7a4 U3 pa3IudHbIX

oOnacteil 3HaHUM, UCHOIB3YS
pu HEOOXOINUMOCTH
CIPaBOYHBIE MaTepUaIbl 51

BBIYUCIUTCIIbHBIC YCTpOﬁCTBa;

pa3HBIMU criocobamu u

HCIIOJIB30BAaTh nux npu

peleHu  3a/1a4;

BBIINIOJIHATL  BBIYMUCJIICHUA H

npeoOpa3oBaHus BBIpAKEHUH,

CoIepIKaIuX
NEHCTBUTENIFHBIC YHCITA, B
TOM qHCIe KOpHU

HATypaJIbHBIX CTeHeHeﬁ;

BBITOJTHATh CTaHJapTHHIE
TOKIECTBEHHbBIE
npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX,
JorapupMHUECKUX,
CTENCHHBIX, UPPAIOHATBHBIX

BBIPaKCHUM.

B mnoBcegHeBHOM JKH3HH H

pu U3y4EHUH JIpYyTUX
IIPEIMETOB:

BBIMOJIHATE M OOBACHATH
CpaBHEHHUE pe3yJIbTaToOB

BBIYMCIICHUM IIPU PELICHUH
IIPAaKTUYECKUX 3a4a4, B TOM

quCIIe NPUOIMKEHHBIX

3aaa4
I[CI\/JICTBI/ITCJ'II)HI)IMI/I n OeiabIMU

MHOT'OYJICHBI C

ko3¢ dunreHTamu;

BJIAJIETh MOHATUSAMHU
MIPUBOAUMBIN u
HENPUBOJAUMBIN MHOT'OYJIEH U
IIPUMEHATh UX NPU PEIICHUU

3a1a4;

NIPUMEHATh IpPU  pELICHUU
3aga4  OCHOBHYIO

anreopsr;

TeopemMy

NPUMEHATh TNPU  PEHICHUH
3a/1a4 MpocTeimue (QyHKIHH
KOMILICKCHOM MepEMEHHOM
KakK r€OMETPUYECKHE

npeoOpa3oBaHUs
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YTJIOB.

B mnoBcenHeBHOH XU3HH U
OpU  M3YYEHUH  JIPYTHX
y4eOHBIX MPEAMETOB:

BBIIIOJIHATD BBIYUCJICHUA

npu peuicHun 3aaad

IIPAKTUYECKOI0 XapaKTepa,

BBIMOJIHATh  TPAKTHYECKUE
pacdeTsl C HCIOIb30BAHHEM
npu HE00X0UMOCTH
CIPAaBOYHBIX MATEPHUATIOB U
BBIYHCITUTEIILHBIX

YCTPOWCTB;

COOTHOCHUTH peanbHbIE
BCJIIMYHHBI, XapaKTCPHUCTHUKU
00BEKTOB OKPYKAaroIIero
MHpa C WX KOHKPETHBIMHU

YHCJIOBBIMH 3HAYCHUAMMU,

HCIIOJIb30BATh METO/IbI
OKpYyIJIEHUs, TPUOIMKEHUS
U TPUKUIKA TIPU pPEUIeHUH

MPAKTUYCCKUX 3aJa4

OLICHUBATh, CpaBHHBATb n

WCIIOJIb30BaTh  MpPU  PEIICHUU
MPaKTUYECKUX 3aJa4 YHCIIOBBIE
3HAY€HUs PpEeAJbHBIX BEJIMYUH,
KOHKPETHBIE

XapaKTePUCTHKH

OKpYyIKaromero Mmupa

YHUCIIOBBIE
00BEKTOB

BBIYHCIICHUI,
pas3Hble CIIOCOOBI CPaBHEHUH;

HCIIONB3YS

3aIllMChIBATh, CpaBHUBATD,
OKPYTJIATHL YHCJIOBBIC HAHHBIC
PCaTbHBIX BEINYNH C
HUCITIOJIB30BaHHUEM Pa3HBIX

CHUCTEM U3BMEPCHMU,

COCTaBJIATH n OLICHUBATh

pa3HBIMU crioco0aMu
YHCJIOBBIC BBIPAKEHUS TIPH
peleHUH MPAaKTUICCKUX
3aJa4y M 3a7ad M3 JPYTrHux

y‘-Ie6HBIX nmpeamMEcTOB
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MOBCEIHEBHOU KU3HU

YpaBHeHust
HEpaBEHCTBA

n

Pemats JIMHENHLIE
YpPaBHEHUS WU HEPABEHCTBA,

KBaJpaTHBIC YPABHEHUS;

pemath JiorapudmMuieckue

ypaBHeHus Buna log a (bx +
c) =
HepaBeHCTBa Buja log a x <
d;

d wu mnpocreiimue

pemiarhb MOKa3aTeIbHBIC
ypaBHeHHUs, Bujaa abx+c= d
(rme d MOXHO TIpeICTaBUTH
B BUJIC
OCHOBaHUEM a) u

HpOCTCfIIJ.IPIC HCPAaBCHCTBA

CTCIICHHU C

Buma ax <d (rme d MOXHO
MNpeaACTaBUTH B BHUJIC

CTENIEHU C OCHOBAHHEM a);.

IIPUBOJIUTH HECKOJIbKO
IIPUMEPOB KOpHeH
MIPOCTEUIIETO

TPUTOHOMETPUYECKOTO
ypaBHEHHUs BHJA: Sin X = a,
cosx=a, tgx=a,ctgx =a,
rac a — TaOJIMYHOE 3HAUCHUE

Pemats paluvoHalbHEIE,
IIOKa3aTeIbHbIE u

jgorapu(pMUyecKue ypaBHEHUS U

HEPABEHCTBA, pocTenme
PPalMOHAIIbHBIE u
TPUTOHOMETPUUYECKUE

ypaBHEHHUs, HEPABEHCTBA M HX
CHCTEMBI,

UCIOJIb30BAaTh METO/bl PELICHUS
YPaBHEHMI: MpPUBEICHUE K BHUIY
«TPOU3BEICHUE PAaBHO HYJIIO»
WIM «YaCTHOE PaBHO HYIIIO»,

3aMCHa NCPCMCHHBIX;

HCIIOJIB30BaTh METOJ HHTEPBAJIOB
JUIsl peILLEHUs] HEPABEHCTB;

HCIIOJIb30BAaTh rpapuuecKkuit
MeTOZ  JuId  IpUOIMKEHHOTO
peleHus ypaBHEHUN U
HEPABEHCTB;

n300pakaTh Ha
TPUTOHOMETPUYECKON
OKPY’KHOCTH MHOECTBO
penieHuin MIPOCTEUIINX
TPUTOHOMETPUUECKUX

CBobonHO OIIEepPUPOBATH

IIOHATUAMU: YpaBHCHHC,
HCPaBCHCTBO, PaBHOCHUIIBHBIC

YpaBHEHUS M HEpPABEHCTBA,

ypaBHEHHE, SBIISIOLLEECS
CIIEJICTBUEM JPyroro
YpaBHEHUS, YpaBHEHUS,
paBHOCHUIIbHBIC Ha
MHOXECTBE,  PaBHOCHUJIbHBIC

npeoOpa3oBaHus ypaBHEHUH;

peuiaTthb pasHble BH/JIBI
YPaBHEHUH U HEPABEHCTB U
UX CHUCTEM, B TOM 4YHCIE

HEKOTOpble ypaBHEHUs 3-il u

4-it CTETeHEH, IpoOHO-
parroHaIbHbIC u
UppalroHaIbHbIC;

OBJIaJIETh OCHOBHBIMHM THUIIAMU
NOKa3aTebHbIX,
JorapupMHUECKUX,
UppalMOHANIBHBIX, CTETIEHHBIX
YpaBHEHUH M HEPaBEHCTB H
CTaHIAPTHBIMH METOJaMH HX
pelieHHd W TPUMEHSTh HX

Joctuxenue pe3yabTaToB

pazaena II;

CBO6OI[H0 OIPCACIIATL TUIT U

BBIOMpPAaTh METOJ] pPELICHHS
ITOKa3aTCIIbHBIX u
Jorapu(pMUIECKIX

YpaBHEHUH H  HEPABEHCTB,
HAPPALMOHAIIBHBIX YPaBHEHUI
u HEPaBEHCTB,
TPUTOHOMETPUUECKUX

YPaBHEHUH U HEPABEHCTB, HX

CHCTEM;

CBOOOJHO pemaTh CHCTEMBI
JIMHEHHBIX YPABHEHUN;

pelaTtb ~ OCHOBHBIE  THIIBI
YPaBHEHHII W HEPABEHCTB C

napameTpamy;

IIPUMCHATDb IIpu PCLICHUU
3ala4 HEpPaBCHCTBaA Kommm —

bynskosckoro, bepnymu;

HUMCTb npeaCTaBJICHHUC (6]

HEPABCHCTBAX MCKAY
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COOTBETCTBYIOLIECH
TPUTOHOMETPUYECKOMN
GbyHKIUH.

B mnoBcegHeBHOI XU3HU U

IIpU  HU3Y4YEHUU  JPYTux
IIPEAMETOB:

COCTAaBJIATh U peuiaTthb
YpaBHEHHA U CHCTEMBI

YpPaBHEHHH IIpU pELICHUU
HECJIO)KHBIX  MPAKTUYECKUX

3aJa4

YpaBHEHUH U HEPABEHCTB;

BBITIONTHSATh oTOop

HIJIN

KOpHEH
ypaBHEHUH peLeHuit
HEPAaBEHCTB B COOTBETCTBUU C
JOTIOJTHUTEIIBHBIMU YCIOBUSIMU U

OIrpaHUYCHUAMMU.

B noBcenHeBHOM KU3HM U IIpU

U3y4EeHUH  JPYTUX  Y4eOHBIX
MIPEAMETOB:
COCTAaBJIATh u pemarb

YPAaBHEHUs, CUCTEMBl yPABHEHUN
M HEPaBEHCTBA IIPU pELICHUU

3a7a4 JIPYTHUX y4eOHBIX
MIPEeIMETOB;
WCIIONBb30BaTh  ypaBHEHUS U

HCpaBCHCTBA IJId IOCTPOCHHUA U
HUCCICA0BaHUA
MaTCMaTHYCCKHX

MPOCTEUIITINX
MoJieJIer
WA

PCAIbHBIX CI/ITyaI_[I/Iﬁ

NPUKIIAAHBIX 3a1a4;

YMETb
MIOJIyYEHHBIN

HWHTEPIPETUPOBATH
IpU  pelIeHUun
HEPABEHCTBA

ypaBHEHHS, WIH

MIPU PEILICHUH 3a/1a4;

IIPUMEHATE TeopeMy besy k
PELICHUIO YPABHEHU;

MNPUMCHATH TCOPEMY Bueta

JJIA pelICHuA HCKOTOPBIX
YPaBHEHUN CTENEHU BBIIIEC
BTOPOWH;

MNOHUMATb CMBICII TCEOPEM O
PaBHOCHUJIbHBIX n
HCPaBHOCUJIbHBIX
IpeoOpa3oBaHUAX ypaBHEHUU
U YMETh UX JJOKa3bIBaTh;

BIIQJICTh METOJAaMU PEIICHUS
YpaBHEHUM, HEPABEHCTB M HX
CUCTEM, YyMETb BbIOMpaTh
METO/T pelieHus u
000CHOBBIBAThH CBOH BBIOOD;

HCITOJIB30BAaTh METO
HHTEPBAIOB  JUIS  PEIICHHS
HEPAaBEHCTB, B TOM 4YHCJE
JPOOHO-PAIMOHATBHBIX u
BKJIFOYATOIIHX B cebst
UppalroHaIbHbIC

BBIPaKCHUS;

CpCAHUMU CTCIICHHBIMU
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CUCTCMBbI pe3y.TIBTaT, OlICHUBAThHb
€ro MpaBJIONo1001e B KOHTEKCTE
3aJJaHHOM PpEAJbHON CHUTyaluu
WJIY IPUKJIaAHON 3a/1aun

pemarhb anreOpanyeckue
YPaBHCHUA W HEPABCHCTBA U
UX CHUCTEMBI C IapameTpaMu
anre0panvecKum u
rpaguYecKuM METOaMu;

BJIAZACTG pPa3sHbBIMHU MCTOAaMU
J0Ka3aTCIbCTBa HCPABCHCTB;

pelmarb ypaBHEHHUSI B LEJbIX
YyHUCax;

n300pakaTb MHOXKECTBA Ha

IIJIOCKOCTH, 3a7aBaeMbIe
YPaBHCHHSMH,
HEPaBEHCTBAMH u X
CHUCTEMaMHU;

cBOOOIHO HCIIOJIB30BaTh
TOXIECTBEHHEIE
peoOpa3oBaHus pH

pelIeHud  YpaBHEHUH U
CUCTEM YPaBHEHUI

B moBcemHeBHOW JXH3HH U
npu W3Y4YEHUHN JIPYTUX
MIPEAMETOB:
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COCTaBJISTh u pemiaTh
ypaBHEHUs, HEPaBEHCTBA, HUX
CHUCTEMBI TIPH PEIICHUU 3aja4
JIPYTUX y4eOHBIX MPEAMETOB;

BBITIOJTHATh OLIEHKY
NpPaBAONOA00US PE3yIbTaTOB,
MOJTy4aeMbIX TPH pEIICHHH
Pa3IUYHBIX ypaBHEHUIA,
HEpPaBEHCTB M MX CHCTEM IPH
pelieHuu  3a1ad  JIpyrux
y4eOHBIX IPEMETOB;

COCTaBIISITh u pemiarthb
YpaBHEHHUS U HEPaBEHCTBAa C
napaMeTpamMu TpU PEIICHUN
3ama4  JIPYruxX  y4eOHBIX
MIPEIMETOB;

COCTAaBJIATh YpaBHEHHUE,
HEPaBEHCTBO MJIM UX CUCTEMY,
OIHUCHIBAIOIINE peanbHyI0
CUTYallMI0 WM NPUKIATHYIO
3ajady, MHTEPIPETUPOBATH
IIOJTyYEHHBIE PE3YJIBTATHI;

WCTOJIB30BATh TMPOTPaMMHbBIE
CpeAcTBa  IpU  PELICHUU
OTJENBHBIX KJIaCCOB
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YpPaBHEHUI U HEPABEHCTB

OyHKIUU

OnepupoBarh Ha 06a30BOM

YpOBHE MOHSTUSMU:
3aBUCHUMOCTh BEJIMYMH,
GbyHKIUS,  apryMeHT U

3HauYeHne (yHKIHNH, 0071aCTh
OTIpPENICJICHUS] U MHOXECTBO
3HaueHuil GyHKIUH, rpaduk
rpaduk
byHKIMY, HymH (QYHKIHH,
MIPOMEKYTKH

3aBUCUMOCTH,

3HAKOTMIOCTOSIHCTBA,
BO3pacTaHWE Ha YHUCIOBOM
MIPOMEXYTKe, yObIBaHME Ha
YHCIIOBOM IPOMEXKYTKE,
HauOoJblllee ¥ HauMEHBIIIEe

3HayeHue  (QyHKIMH  Ha
YHCIOBOM MIPOMEXYTKE,
nepuonuyeckas  (QyHKIHA,
HEepHUOT;

ormepupoBaTth Ha 0a30BOM
YPOBHE TOHSATUSMU: TPSIMast
u oOpaTHas
MPOITOPIIMOHAIEHOCTh

JTUHCHHAs,  KBaJpaTH4YHas,

norapudmudeckas u

OnepupoBaTh MOHATUSIMU:
3aBUCHMOCTh BEITUYHH, (DYHKIIHS,
apryMeHT W 3HadeHue (QyHKIHH,
obacTb onpeecHus "
MHOKECTBO 3HAYCHHU (YHKIIUH,
rpaguk 3aBUCUMOCTH, Tpadux
byHkiuu,  Hynu  (QyHKUUH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA,

BO3paCTaHUC Ha YUCI0BOM

pOMEXyTKe,  yOblBaHHE  Ha
YHCIIOBOM MIPOMEXKYTKE,
HaumOoJblllee W  HauUMEHbIIEEe

3HaYeHUe (PYHKIUU HA YUCIIOBOM
MTPOMEXKYTKE, TIEPHOANYCCKAS
byHKIHS,
HedeTHas (pyHKINU;

nepuoa, 4YCTHasd H

OIIEpUpPOBATH HNOHATHSAMH:
npsimast " oOpartHas
IIPONOPLUOHAIBHOCTb,

JIMHEWHAas, KBaJpaTU4Has,
JorapupmMuyecKas u
IOKa3aTenbHas GyHKIMH,

TPUTOHOMETpHUUYECKHE (QYHKIIUY;

OTIpeNeNIATh 3HaueHHe (YHKIUU
0 3HAYCHHWIO AapryMeHTa IIpH

Brnanets MOHSTHUSIMH:
3aBUCHMOCTD BCJIMYMH,
byHKIHA, apryMeHT U

3HaueHne (yHKIMH, 00JIacTh
OTIpPENICIICHUs] W MHOKECTBO
3HaueHW (yHKIUHU, rpaduk
3aBHCUMOCTH, rpadux
byHKIMM, HYIM (YHKIUH,
MIPOMEKYTKH
3HAKOIOCTOSIHCTBA,
BO3pacTaHWE Ha YHCIOBOM
MIPOMEXKYTKE, YOBIBaHHWE Ha
YHCIOBOM MIPOMEKYTKE,
HauOoJsblllee W HauMEHbIlee
3HA4YCHHUE byHKIUN Ha
YHCIIOBOM

nepuoanvcCcKas

POMEXYTKE,

dyHKms,
nepuoa, 4€tHad W HCUYCTHAdA
(GyHKINU; yMETh TPUMEHSTH
OTU TIOHATUA IIpU PCIICHUU
3a/a4;

BJIa/IETh MOHSATHEM CTENEHHAas
GyHKIUS; CTPOUTH €€ rpaduk
U YMETb MPUMEHSTh CBOMCTBA

CTENEHHON  (QYHKIIMU  TIpH

Joctuxenue pe3yabTaToB
pazaena II;

BJIAJIETh MOHSTHEM
aCUMITOTBI M yMETb €ro

IIPUMEHATh IPU  PEIICHHUU

3a/1ay4;

NPUMCHATH MCTOAbI PCIICHUA

MPOCTEUIINX
g depeHInaIbHbIX
ypaBHEHUH TIEPBOTO 51

BTOPOTO MOPSIIKOB
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nokazatenbHas  (DYyHKIHH,
TPUTOHOMETPUYECKHUE

bynxumm;

rpaduKu
byHKIMi:
obOpaTHoit

pacro3HaBaTh
3JIEMEHTapHBIX
psAMOM 51
IIPONOPLUUOHAIIBHOCTH,
JIMHEMHOHN, KBaJApaTUYHOM,
JorapupMUUEcKont U
MoKa3aTeabHOM  (DYHKIIMIA,
TPUTOHOMETPUUECKHUX
byHKIH;

COOTHOCHTH rpaduxu
byHKIHI:

oOpatHoOIt

3J€MEHTaPHBIX
IpsAMOI u
MIPOMOPLUOHAIEHOCTH,
JINHEMHON,  KBaJpaTUYHOM,
JorapuMUIecKoit u
MOKa3aTeIbHOW  (DYHKITHH,
TPUTOHOMETPHUYECKHUX

byHkuuii ¢ gopmynamu,
KOTOPBIMU OHU 33]1aHBbI;

HaXoAuTh 1m0  rpaduky
MPUOTKEHHO 3HAYEHUS
byHKIIN B 3aJaHHbBIX

Pa3INIHBIX CHOC06aX 3alaHUus
IN%EINIVIR

CTpOUTH TpadUKU HM3YyUYCHHBIX

bymKumit;

ONHUCHIBaTh MO Trpaduky U B

MIPOCTEUIINX cy4dasix 1o
(dbopMyIie TOBEICHUE U CBOMCTBA
(GbyHKIUH, HAXOAUTh MO TpaduKy
byHKIIIN

HaNMCHBIIINE 3HAYCHMUA,

HaOOIbIINE u

CTPOUTH JCKU3 rpaduxa
(GyHKUMH,  yIOBJIETBOPSIOLIEH
IIPUBEJCHHOMY Ha0opy YyCIOBHMH
(mpomMexxyTKH
BO3pacTaHus/yObIBaHUS,
3HaYeHue (QYHKIMU B 3aaHHOU
TOUKE,

TOYKH 9KCTPEMYMOB,

aCHMIITOTHI, HYNMH (QYHKIUU U
T.1.);

pelarh ypaBHEHHUs, [IPOCTEHIINE
CUCTEMBbl YpaBHEHUM, UCIOJb3YS
byHKIMA — ©

CBOMCTBA ux

rpadukoB.

pelIeHuy 3a/1a4;

BIIQ/ICTh MOHSITUSIMH
MoKa3areabHast byHKIHA,
OKCIIOHEHTA;  CTPOUTh WX
rpaduKy U yMeTh MPUMEHSTH
CBOICTBA MOKa3aTeJIbHON
GyHKIMM ~ TpU PEIICHHUH
3ajady;

BJIAJICTh MTOHITHEM

norapudmudeckas (QyHKIIHS;
CTPOUTH €€ TpauKk U yMeTh
IPUMEHSTh CBOHCTBa
JorapupMUUEcKor  PYHKLIUHU
NIPU PEUICHNH 3a/1a4;

BJIAJICTh MOHSITUSIMH
TPUTOHOMETPUUYECKHE
byHKINY; CTPOUTH ux
rpaduKud U yMETh MPUMEHSTH
CBOMCTBA
TPUTOHOMETPHUYECKIX
GyHKIMA ~ TpU pEIICHHUH
3ajau;

BJIAACTh IOHATHEM 06paTHa${
bynxims;
MMOHATHC IIPpU PCHICHUHA 3a1a4;

IIPUMCHATH 9TO
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TOYKAaX;

OIPCACIIATL IO

rpaduky
cBoiicTBa (yHKIMM (HYIH,
MIPOMEKYTKH
3HAKOTIOCTOSTHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HanOOJIbIINE U HAUMEHBIIINE

3HAYCHHMS | T.I1.);

CTPOUTH
bynximn,
YAOBJIETBOPSIOLLIEN
NMPUBCACHHOMY

acku3  Tpaduka

Habopy
YCIOBUI (mIpoMeXyTKH

BO3pacTaHus / yObIBaHHMA,

3HaYeHUE byHKIUN B
3aJJaHHOM  TOYKE, TOYKH
KCTPEMYMOB | T.1I.).

B noBcegHeBHOI XU3HU U

IIpU  HW3Y4YEHUU  JIPYTUX

MPEIMETOB:

OIpeNeNiATh 1O TpaduKam
CBOMCTBA peanbHBIX

MPOLECCOB U 3aBHCUMOCTEU

B noBcenHEeBHON KU3HM U IIpU

M3YYCHHH  JPYTUX  Y4eOHBIX
MPEMETOB:

OmpeneNiATh 1Mo Tpadpukam u
WCIIOJIb30BaTh  JUIS  PEIICHUS
NPUKIAAHBIX  3a/Ja4d  CBOWCTBA
peaTbHBIX MIPOIIECCOB H

3aBUCUMOCTEH (HauOonbIIMe U

HaMMEHbIIIHE 3HAYCHHS,
NPOMEKYTKH  BO3pacTaHus H
yObIBaHUs byHKIIH,

MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
ACUMITOTBI, IEPUOA U T.I1.);

WHTEPIPETUPOBATh CBOMCTBA B
KOHTEKCTE KOHKPETHOU

MPaKTUYECKON CUTYyallnu;

OIIpEeEIIATh 1o rpadukam
MPOCTEUIINE  XAPAKTEPUCTUKHU
MIEPUOIUYECKUX  IPOLIECCOB B

OMOJIOTHH, IKOHOMHKE, MY3BIKE,
paaMoCBs3u W Jp. (aMILIUTY]a,
MePUOJ U T.11.)

IIPUMEHATE IIPH  PELICHUU
3amady  CBOMCTBA  (DyHKIIMNA:
YETHOCTbD, NEPpUOANIHOCTD,
OrPaHUYEHHOCTH;

IIPUMEHATE IIpH  PELICHUU
3aa4y npeobpazoBaHus

rpadukoB PyHKITHI;

BJIAACTH IMOHATHUAMHA YHNCJIOBAs
MOCJIeIOBATEIBHOCTb,
apudMeTHIecKas u
reOMETPUYUECKas IIPOTPECCHs;

INPUMEHSTh MpPU  PElICHUU
3aJa4 CBOMCTBAa M MpPHU3HAKU
apudmeTnyeckoit u

F€OMETPUYECKON ITPOrPECCUM.

B mnoBcemHeBHOW JXHU3HH U
npu U3YYCHHUH JIPYTHUX
y4eOHBIX MPEIMETOB:

OIpeNeNIATh MO Tpapukam Hu
UCMOJb30BaTh Ui PELCHHs
IIPUKJIAJHBIX 3aJa4 CBOMCTBA
pEaIbHBIX ~ IPOLECCOB U
3aBUCUMOCTEN (HamOobIINE
u HAMMCHBIIINEC 3HA4YCHUSI,

IMPOMECIKYTKHU BO3paCTaHUA U
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(HamOoIBIIIHE u
HANMCHBIIINEC 3Ha4YCHUsI,
IMPOMECIKYTKHU BO3paCTaHUA U
yObIBaHHMS, MIPOMEIKYTKH

3HAKOIIOCTOAHCTBA U T.H.);

MHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE€ KOHKPETHOMU

HpaKTI/I‘IeCKOﬁ CUTyallun

yObIBaHUs byHKIUY,
MIPOMEKYTKH
3HaKOTIOCTOSTHCTBA,
aCHMITOTHI, TOYKH Ieperunoa,

MepUOJ U T.11.);

MHTEPIPETUPOBATh CBOWCTBA
B  KOHTEKCT€ KOHKPETHOU

HpaKTquCKOﬁ CUTyaluu;.

OnpeAensaTy 1Mo  rpaduxkam
MPOCTEUIIINE XAPAKTEPUCTUKU
MEPUOANYECKUX TMPOIIECCOB B
Ouosorum, 9KOHOMHUKE,
My3bIKE, PaJAMOCBA3M U Jp.

(ammuuTy A, IEPUOJ U T.11.)

DJIEMEHTHI
MaTeMaTU4ECKOro
a”ajan3a

OnepupoBath Ha 06a30BOM

YpOBHE TIOHSATHSIMH:
npou3BogHas (YHKIMH B
TOYKe,  KacaTelpHas K
rpaduky byHKIHH,

npou3BoAHas (QYyHKIINH,

OTIpeeIIsATh 3HaYEHUe
MPOU3BOJHON (PyHKIMH B
TOYKE 10 HW300pakKeHHIO
KacaTeNpHOW K  Tpaduky,

MIPOBEICHHOM B 3TOM TOUKE;

OmnepupoBatb HOHATHSMMU:
pou3BoHAs (PYHKLIHUU B TOYKE,
KacareabHast K rpapuKy
GbyHKIINH, MIPOU3BOIHAS
bynxumm;

BBIYUCIISITh IPOU3BOTHYIO
OJTHOYJICHA, MHOTOYJICHA,
KBaJ[paTHOTO KOpHH,

MIPOU3BOJHYIO CYMMBI (DYHKIIUA;

BBIYUCIIATH IMPON3BOAHLBIC

JJIEMEHTapHbIX (QYHKIUH M HX

Brnagets MOHITHEM
yOBIBaroIas

reoMeTpuyeckas Iporpeccus

OECKOHEUYHO

U YMEThb NPUMEHSATh €ro IpH
pelIeHny 3a1a4;

MNPUMCHATH JJIsL

3aaa4 TCOPHUIO MPECACIIOB;

perleHus

BJIaACTh IIOHATUAMUA

0ECKOHEYHO OoJiblINE U
OECKOHEYHO MAaJIbIE€ YHCIIOBBIE

MOCJICI0BATCIIBHOCTU N YMECTDH

JlocTrKeHue pe3yJIbTaToB
pazaena II;

CcBOOOIHO BIIAAETh
CTaHJAPTHBIM anmapaTom
MaTeMaTHYECKOTrO aHaIM3a
JUUIA BBIUHUCJICHUA
MIPOU3BOAHBIX GyHKITUN

OJHOM NEPEMEHHOM;

CBOOOJTHO MIPUMEHSTh

arrmapar MaTEeMaTU4ICCKOIo

aHalInu3a JIsd HCCICIO0BaHUA
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peuiaTtb HCCJIOKHBIC 3aJaqun

Ha  TNPUMEHEHHE  CBS3H
MEXIy MIPOMEXYTKAMH
MOHOTOHHOCTH M TOYKAMH
KCTpeMyMa  (QYHKLUH, C
OJTHOM CTOPOHBI, u
IIPOMEXYTKAMHU

3HAKOIIOCTOSIHCTBA u

HYJISIMU TIPOM3BOJHOM 3TOMU
(byHKINU — C IPYTOiA.

B 1mnoBcemHeBHOM JXHU3HH H

Opu  M3YYEHUH  JIPYTHX
MPEeIMETOB:

MOJIB3YSCh rpadukamu,
CpaBHHUBATH CKOpPOCTH
BO3paCTaHUs (pocra,

IMOBBIIICHWA, YBCIHYCHUA U

T.II.) WIn CKOPOCTH

yObIBaHUS (maneHus,
CHWKEHMsI, YMEHBIICHUS U
T.I.) BEJIMYMH B peaJbHbIX

nmponeccax;

COOTHOCHUTH rpaduku

PCAJIbHBIX IMpoucccoB u

KOMOWHAITHIA, UCIIOJIB3YS

CIIPaBOYHBIC MAaTCPUAJIbI;

HCCIEeNoBaTh B MPOCTEUIIHX
CIIyqasx byHKIUN Ha
MOHOTOHHOCTb, HaXO/IUTh
HauOoNbIINE ¥  HAaWMEHBIIHE
3HaueHHs (yHKUUH, CTPOUTH
rpaduku MHOTOUJICHOB "
pocTeHmmx panMOHAIBHBIX
GYyHKIMH ¢ HCIOJIB30BaHUEM
amrmapara MaTeMaTHIECKOTO
aHaJIM3a.

B mnoBcenHeBHON XHM3HM U IpU
U3yYEHUH  JAPYTUX  y4eOHbIX
IIPEIMETOB:

peuiaTh MPUKIAAHBIC 3aJa4d U3

Oouonoruu, GUMKH, XUMHUH,
SKOHOMHUKH u JPyTUX
MIPEIMETOB, CBSI3aHHBIE c

HCCIIEIOBAaHUEM  XapaKTEPUCTHK
peanbHBIX MPOIIECCOB,
HaXO0XICHUEM HaI/I6OJ'II)HII/IX 158
HaMEHBIINX 3HAYCHHH,

CKOPOCTHU U YCKOPCHUA U T.II.,

CpaBHUBATH OCCKOHEUHO

oojiplIiE M OECKOHEYHO

MaJIbI€ ITOCJICIOBATCIIbHOCTH,

BJIQ/IETh TOHSATHSIMH:
npou3BogHas  (QyHKIUMU B
TOUKe, MIPOU3BOIHAS
bynximy;

BBIUUCIIATH IIPOU3BO/IHBIE
DIIEMEHTAPHBIX PYHKIUH U UX
KOMOMHAIIHIL;

uccienoBatb  (QyHKIUM  Ha
MOHOTOHHOCTb u
KCTPEMYMBI;

CTPOUTH rpaduxu u

IMPUMCHATH K pCHICHUIO 3a1a4,
B TOM YHCJIE C IapaMECTPOM;

IIOHATUEM

rpaduky
(GYHKIIUU ¥ yMETh TIPUMEHSTh

BIAZIETH
KacaTelpHas K

CTo IIpu pCHICHUHN 3aaa4;

BJIAJIETh MOHSATUSIMH
nepBooOpa3Has byHKIMS,
OIIpeIeICHHBIA HHTETPAT;

GyHKIIMH W TIOCTpPOEHUS
rpaduKkoB, B TOM YHCIE
WCCIICIOBAHHUS Ha
BBIITYKJIOCTb;

OTIEpPHPOBATH MIOHSATHEM

nepBooOpa3HoN QYyHKIUHU IS
peleHus 3a1a4;

OBJIAJIETH OCHOBHBIMH
CBEJICHUAMH 00 HHTErpaie
Herorona—JleiiOuniza u  ero

HpOCT@ﬁHIHX MMPUMCHCHUAX

OIepUpOBaTh B CTaHIAPTHBIX
CUTyallUsiX  MPOU3BOJAHBIMU

BBICHIUX ITOPAIKOB,

YMETb MPUMEHSITD npu
pelieHud  3aJad  CBOMCTBa
HENPEPBIBHBIX (DYHKUINH;

yMETh MIPUMEHSATH pu
peumeHun  3axad  TEOpPEMBbI
BeiiepmTpacca;

YMETb
NpUOIMKEHHBIE BBIYHCICHUS
pelieHus

BBITIOJIHATH

(MeTombI

ypaBHeHHfI, BBIYHCIICHUA
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3aBUCHMOCTEH c UX | MHTEPIPETUPOBATH MOJIYYCHHBIC | IPUMEHSTH TEOpeMy | OIpEIeTICHHOTO HHTETpalIa);
ONMCAHUSIMHU, pe3yabTaThl Herotona—Jleitbnuna u  ee
YMETh MIPUMECHSITh
BKJTFOYAFOIITUMU CIICACTBUS  JUISI  PEIICHUS
MIPUJIOKEHNUE TPOU3BOJHOU U
XapaKTePUCTHUKU  CKOPOCTH 3ajad. P P A
. OTIpE/ICIEHHOTO HMHTErpaja K
n3MeHeHus: (OBICTPBIA pOCT,
) PEIICHHIO 3aaq
TJIaBHOE MOHIKEHUE U T.11.);
€CTECTBO3HAHHSI,
B mnoBcenHeBHON KU3HH U
HCIIOJTh30BaTh rpaduku a
npu W3YYCHHUH JIPYTHX | BIAJCTh MOHATHSIMH BTOpas
pEabHBIX TPOILIECCOB IS
YYIEOHBIX TIPEMETOB: MPOU3BOJIHAS,  BBITYKJIOCTh
pelieHus HECJIOKHBIX
rpadpuka QyHKIMM U YMETh
HUPHKIaAHBIX 3a7ad, B TOM pelars MPUKIAgHbIE 3a1a4d
ucciaenoBaTh  (PyHKIMIO Ha
Hmerne OnpeAaeIsIs 1o 13 Ouonoruu, PU3NKA, XUMHH,
BBIMYKJIOCTb
rpaduKy CKOpOCTh  XOja 3KOHOMUKH - APYTHX
nponecca IpeaAMETOB,  CBA3aHHBIE  C
UCCIIeIOBaHUEM
XapaKTePUCTHK MPOIIECCOB;
HUHTEPIPETUPOBATH
MOJTyYEHHBIE PE3YJIbTATHI
CraTtucrtuka u | OnepupoBath Ha 0a3zoBoM | MimeTh MPEJCTABICHUE o | OnepupoBaTh OCHOBHBIMH | JlocTHX’eHUE pe3yJIbTaTOB
Teopus ypOBHE OCHOBHBIMH | IUCKPETHBIX M  HEMPEPBIBHBIX | ONMUCATEIbHBIMU paznena II;
BEPOSITHOCTEH, OTHCATEIbHBIMU CITy4aifHbIX BEJTMYMHAX U | XapaKTepUCTHKaMHU
AMETh  TPEJCTaBICHHE O
JIOTHKA U | XapaKTepUCTHKaAMHU pacnpeeneHusXx, 0 | uncioBOro Habopa, MOHITHEM 3 N
) . LEHTPAIBLHOM npenenbHON
KOMOMHATOpPHKA | YUCIIOBOTO Habopa: cpefHee | He3aBUCUMOCTH CIIy4aifHBIX | T€HEpaIbHasi COBOKYIHOCTh H
) . ) TEeopeMe;
apudmernyeckoe, MeAMaHA, | BEIUYUH; BBIOOPKOIA U3 HEE;
HauOoJibllIee U HAMMEHBIIIEE MMETh  TIPEACTABICHHE O
SHAUCHIIS: UMETh MIpe/ICTaBICHHE 0 | onepupoBaTh MOHSITUSIMHU:
’ BBIOOPOYHOM KO3 DHUIHECHTE
MaTeMaTHYeCKOM OXHUIAHWHM U | 4acTOTa M BEPOSTHOCTH
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ornepupoBaTh Ha 0a30BOM
YPOBHE TIOHATHUSMU: 4acTOTA
U BEPOATHOCTH COOBITHS,
CITy4alHBIN BBIOOD, OMBITHI C
PaBHOBO3MOXKHBIMU
AIIEMEHTapHBIMU

COOBITHSIMU,

BBIYUCIIATH BCPOATHOCTH

COOBITUH Ha OCHOBC

noacueTa 4ucjia uncxoaos.

B moBcegHeBHOH >XHU3HU H
Npyd  W3YYEHUU  JIPYTUX
MIPEAMETOB:

OLICHMBAaTh U CpPaBHUBATh B
MIPOCTBIX ciIyJasix
BEPOSITHOCTH  COOBITUH B
peaabHOM KU3HU;

YUTaTh, COIIOCTaBJISATb,
CpaBHUBATh,
MHTEPIPETHPOBATH B

MPOCTBIX CIy4asX peajibHbIe
JIaHHBIC, MPEICTaBICHHBIC B
TaOJIHIL,

BUIC Auarpamm,

AUCTICPCUA CJIy‘IElﬁHbIX BCJINYHH,

HUMETH
HOPMAJIbHOM PacCIpeleieHud |

npeaACTaBJICHUC 0

puMepax HOPMAaJIBHO
pacupeneeHHbIX CITy4aHBIX
BEJINYWH,

MIOHUMATh CYTh 3aKOHa OOJIBIIMX
yycesl M BBIOOPOYHOrO MeTojia
W3MEPEHUS BEPOSITHOCTEN;

UMETh IpeJICTaBICHNE 00
YCIIOBHOW BEpPOSTHOCTH MU O
MOJHOMN BEPOSITHOCTH,

IOPHUMCEHATH UX B PCIICHUHA 3a/1a4,

MMETh MPEJCTABICHUE O BAXKHBIX
YaCTHBIX BHJIAX paclpeesieHuit
U TPUMEHSTh HMX B pPEIICHUU

3ajad;
HUMETh MpEICTaBICHUE 0
KOppeTsLuu CIIy4aitHBIX
BEJIMYUH, 0 JIMHEHHOM
perpeccuu.

B moBcegHEBHOW XW3HU U TIPU

COOBITHS, cymMma U
IIPOU3BEJICHUE BEPOSTHOCTEM,
BBIYUCIISTh BEPOSTHOCTH
COOBITHII HA OCHOBE IIOJCUYETA

qHcija uCX0a40B,

BJIAJCTH OCHOBHBIMH
IHOHATHUAMU KOM6I/IHaTOpI/IKI/I u
YMETb HX MPUMCHATL IIPH

peUICHUN 3a1a4;

UMETh  TIPEJICTaBJIICHHE 00
OCHOBax TEOPUH
BEpPOSATHOCTEM;

UMETh  TIPEJICTaBIICHHE O

JUCKPETHBIX W HCIIPCPBIBHBIX

CIIy4yalHbIX  BEJIMYHMHAX W
pacrpeneneHusx, 0
HE3aBUCUMOCTH  CIyYaWHBIX
BEJINYUH;

UMETh  IIPEICTaBIEHHE O

MAaTCMAaTU4YCCKOM  OXHMIAHHU

U JUCIEPCUU  CIyYaWHBIX
BEJINYUH;
UMETh  IIPEJACTaBICHHE O

COBMCCTHBIX pacCHpCACICHUAX

KOppensilMM W JIMHEHWHOU
perpeccuy;
HMETh  NPEACTAaBICHUE O

CTaTUCTUYECKUX THUIIOTE3aX H
IIPOBEPKE CTaTUCTUYECKON
TUIIOTE3bl, O  CTAaTUCTHKE
KpUTEpU MU €€  YPOBHE

3HAaYUMOCTH,

HUMCETHh NPEACTABIICHUC O CBA3U

OMIIUPHYECKUX u
TEOPETUUECKHUX
pacrpeneneHun;

UMETb  IPEICTaBICHHE O

KOJMPOBaHUH, JIIBOUYHOM

3aIlMCHU, IBOUIHOM JCPECBE;

BJIaACTb
IIOHATHUAMUN

(rpad,

CTCIICHb BCPIINHBLI,

OCHOBHBIMH
Teopuu rpadoB

pebpo,
nyTh B

BCpIINHA,

rpade) U yMeTb HPUMEHSTH
WX IPY PEIICHUH 3a/1a4;

HUMCTh MpEaACTaBJICHUC 0
ACPECBbAX U YMCTh NIPUMCHSATH

IPU PEILICHUN 3a/ay;
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rpauKoB

WU3Y4YEHUHU JPYTUX IIPEIMETOB:

BBIUHCIISITh WM OILICHUBATH
BEpPOSITHOCTH COOBITHIA B

pEATbHOM JKU3HH;

BBIOMPATh MOIXOMASAIINE METOJIBI
npeacTaBleHus ©  00paboTKH
JTAHHBIX;

yMETh  pemaTh  HECJOXKHBIC
3aladyil Ha TPUMEHEHHE 3aKOHA
OOJIBIINX YHUCENI B COILIMOJIOTHH,
CTpaxOBaHHH, 3APABOOXPAHCHUH,
oOecrneyeHnn 0e30macHOCTH
HACeJICHUsS B  YPe3BBIYAKHBIX

CUTyalusiIx

CIIyYaiHBIX BEJIMYMH;

MIOHMMATh CYThb 3aKOHa
00IBIINX qucen u
BBIOOPOYHOTO MeToJ1a
HU3MEPEHUS BEPOSITHOCTEH;

WMEThb  NPEACTABICHUE O
HOPMAJIBHOM  pacIpeAcIICHHN
U [puUMepax  HOPMAJIBHO
pacnpeieNIeHHbIX CIy4ailHbIX
BEJINYUH;

MMETh  TPEJCTaBIICHUE O
KOppesIIU
BEJIMYMH.

CITy4ailHbIX

B mnoBcenHeBHOW JXU3HU U
npu W3Y4YEHUU TIPYTUX
MPEAMETOB:

BBIYUCIISITH WJIM  OIEHUBATH
BEPOSITHOCTH ~ COOBITUM B
peanbHOI KU3HU,

BEIOHpATH METO/IbI
MOJIXOJIAICTO TPEACTABICHUS
1 00pabOTKH JaHHBIX

BIIAJICTh TIOHATUEM CBSI3HOCTH
u yMEThb IIPUMEHSATH
KOMIIOHEHTBI CBSI3HOCTH IIPHU

PEIICHNHU 3aJa4;

YMETb OCYHICCTBIIATE IIyTH 110
pebpam, o6xoasl pebep u
BepiuH rpada;

UMETh  IpejacTaBiieHue 00
SUJIEPOBOM M TaMUJIBTOHOBOM
IIyTH, UMETH MPEICTABICHUE O
TPYJIHOCTH 3a1aumn
HAXOXXJECHUS TraMHJIbTOHOBA
myTH,

BIIAJCTh MIOHATUAMHU
KOHEYHBIE u CYETHBIE
MHOXECTBA U  yMETb UX
IIPUMEHATh [IPU  PEIICHUU
3az1ay;

YMETb  IPUMEHATH  METOJ
MAaTEMaTHYECKON UHIYKIIUY;

YMETb IPUMEHATH IPUHLIMII
Jupuxie npu penieHuu 3a1a4d
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TekcToBbBIE
3a7a49n

Pematb HEeCJI0KHEIE

TCKCTOBBLIC 3ada4yM pPa3HBIX

THIIOB;
aHAJIM3UPOBATH yCIIOBUE
3a7a4u, npu
HE0OXOINUMOCTH CTPOUTH
TS ee pelreHus

MATEMAaTHYCCKYIO MOJICIIb,

IIOHUMATh H HCIIOJb30BATH

TSt peIeHHs 3a7a9u
nHpopmarmto,
MPEJICTABJICHHYIO B  BUJE

TEKCTOBOM W CHMBOJBLHOU

3aIUCH,  CXeM,  TaOJuiI,
auarpamm, rpaduKoB,
PHUCYHKOB;

JEHCTBOBATH 110 AJITOPUTMY,
COJEPKALIEMYCSI B YCIOBUU
3ajauu;

HCIIONIB30BaTh  JIOTMYECKHUE
paccyXJIeHHsI IIPU pELICHUU

3a/1a4u;

pabotaTh C W30BITOUHBIMH
YCJIIOBUAMMU, BI)I6I/Ipa$I u3

Bcell MH(OpMaINK, JaHHBIE,

Pemate 3agaun pa3HbIX TUIIOB, B
TOM YHCJE 3aJa4YU ITOBBIIIEHHON
TPYAHOCTH;

BbIOMpaTh ONTUMAJbHBIA METOJ
pelleHns 3a1a4y, paccMaTpuBas
pa3JInyHbIE METO/IBI;

CTPOUTH MOACIb

3a/1a4u,

peueHus
IIPOBOJINTH
JIOKa3aTeJIbHbIE PACCYKICHUS;

pemaTts  3amaud, TpeOyroiue
nepebopa BapHUaHTOB, IPOBEPKU
yCIIOBHH, BBIOOpA ONTUMAIILHOTO

pe3ynbrara;

aHAJIN3UPOBATh "
HWHTEPIPETUPOBATH PE3YNIbTATHI B
KOHTEKCTE  yCIIOBUS  3aJayH,
BbIOMpATH pelIeHus, HE

IpOTUBOPCUAINC KOHTCKCTY,

MePEBOUTH npu  pEIICHUHN
3a/1aud MHPOPMAILIMIO W3 OJIHOH
GbopMBI B ApPYTyIO, HUCHOIB3YS
MpH  HEOOXOAUMOCTH  CXEMBI,

TaOIHIIbI, TpaduKy, TUarpaMMel;

Pemate  pasHbie 3aa4d

MTOBBIIIEHHOW TPYIHOCTH;

aHaJIM3UPOBATh yCIIOBUE
3aJauH, BBIOMpATH
ONTHUMAaIBEHBIA METOJ
peteHus 3aJ1a9H,
paccmaTtpuBas pa3IM4HbIC
METO/IBI;

CTPOUTh MOJIENIb  PEIICHUS
3aJ1a4u, MPOBOJUTH

JAO0Ka3aTCIIbHBIC PACCYKIACHUA
IIpU pCHICHUHN 3aJa4U;

pemaTh 3ama4yu, TpeOyromue
nepedopa
MPOBEPKU YCJIOBHIA, BBIOOpA

BapUAHTOB,

ONTUMAJIBHOT'O PE3yJIbTaTa;

aHAJIM3UPOBATh U
MHTEPIPETHPOBATH
IIOJIyYEHHbIE  pEIIEHUs B

KOHTEKCTE YCJIOBHS 3ajadyH,
BBIOMpATh  pelIeHus,  He

IIPOTUBOpEYAIINE KOHTEKCTY;

[IEPEBOAUTh IIPU  PELICHUH

3amaun  wHpOpMAIMIO U3

onHOM Qopmbl 3amucu B

Hoctuxenue
pazaena 1

pe3ynbTaToB
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HEOOXOIUMBIE IS PEeIICHUS
3a/1a49K;

OCYILECTBJISATh  HECIJIOKHBIN
nepebop
pelieHuii, BbIOMpas U3 HUX

BO3MOXHBIX

ONITUMAITFHOE o
KPHUTEPUSIM,
copMyITHPOBaHHBIM B
YCIIOBHH;

aHAJIM3UPOBATh "
MHTEPIIPETHPOBATH
MOJyYeHHbIE  peIleHUs B
KOHTEKCTE YCJIOBHUS 3a/lauH,
BBIOMpATh  pELIeHHs, He
MIPOTHBOpEYAILNE
KOHTEKCTY;

pemiate 3aJa4d Ha pacyer
CTOMMOCTH IIOKYIIOK, YCIYT,
MOE3/I0K U T.I1.;

peiiaTh HCCJIOXKHBIC 3a1a4u,

CBSA3aHHBIE C  JIOJIEBBIM
y4acTUEeM BO  BIIAQJICHUH
bupmotii, IPEANPUATHEM,
HE/IBUKUMOCTBIO;

pfiiaTth 3aJa4d Ha IPOCTLIC

B noBcenHEeBHOM KU3HM U IIpU
WU3Y4YEHUHU JPYTUX IIPEIMETOB:

pelmaTth MpakTUYECKUE 3a1add U
3a/1a4u U3 IPYTux IpeIMeTOB

IpYTyl0,  UCHONB3ys  TIpHU
HEOOXOIMMOCTH CXEMEI,
TaOJINLIBI, rpaduku,
JMarpaMMBl.

B mnoBcenHeBHOW XU3HU U

pu U3y4YEHUU JIpYrux

IIPEIMETOB:

penaTh NpakTU4YECKUe 3a1a4u
U 33Ja4d M3 JOpYrux

IIPEAMETOB
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IIPOLICHTHI (cuctembl
CKHJIOK, KOMHCCHHM) U Ha
BBIUHCIICHHE CJIOKHBIX
MPOLEHTOB B  Pa3IUYHbIX
CXeMax BKJIQJIOB, KPEAUTOB
1 UTOTEK;

pemarh MPaKTUYECKHE
3aJa4H, TpeOyroIme
HCIIOJIL30BaHUS

OTpPHULIATENILHBIX YHCEN: Ha
OIpeJIeJIeHue TeMIepaTyphl,
Ha OTpe/eICHNUE TOJ0KEHUS
Ha BpeMEHHON ocu (10
Halle BSpsl W TMocie), Ha

JIBYDKEHHE JICHEKHBIX
cpenctB  (mpuxoj/pacxon),
Ha orpeeieHne

[ITyOUHBI/BBICOTHI U T.IL.;

UCTIONIb30BATh MOHSTHE
MacmTada Juis HaXOXKICHUS
paccToslHUH W JJIUH  Ha
KapTax, IUIAaHaX MECTHOCTH,
IIaHax MOMEIIICHHI,
BBIKpOIKax, mpu paboTe Ha
KOMIIBIOTEPE U T.II.

B mnoBcegHEBHOIT XU3HU U
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IIpU  HU3Y4YEHUU  JPYTUxX
MIPEAMETOB:

peuiaTth HECJIOKHbIE
MIPaKTUYECKHE 3a/1a4H,

BO3HUKAIOIINE B CUTyalHSIX
MHOBCEIHEBHON KU3HU

I'eomerpus

OnepupoBarh Ha 0a30BOM
YPOBHC IIOHATUAMMU. TOYKA,

npsiMas, IUIOCKOCTh B
IIPOCTPAHCTBE,
napaieNbHOCTh U
NEPIEHIUKYISIPHOCTD

IIPSIMBIX U IIJIOCKOCTEM;

pacrno3HaBaTh OCHOBHBIE
BU/IBI MHOTOTPaHHHUKOB
(mpusma, nupamuia,
IIPSIMOYTOJIbHBIN

napajuiesienunesn, Kyo);

n300paxkaTh U3yJaeMble
burypel OT pykKH H C
NPUMEHEHHEM MPOCTHIX

YEPTEKHBIX HHCTPYMEHTOB;

JieNaTh (BBIHOCHBIE) MJIOCKHE
YepTeXu U3  PUCYHKOB

MPOCTHIX OOBEMHBIX (PUTYD:

OrnepupoBaTh MOHIATUSAMU: TOYKA,
npsimMasi, MJIOCKOCTh B
MIPOCTPAHCTBE, MAapaLIEIbHOCTh
U TEePIEHIUKYISIPHOCTh MPSIMBIX

M TNIOCKOCTEH;

NPUMEHATh U PEIIeHHs 3amad
reoMerpuieckue  (HakThl,
yCIIOBUS NPUMEHEHHUs 3aJaHbl B
SABHOH (opme;

cCiin

peuiaTh 3ada4d Ha HaAXO0XKXICHHC
TCOMCTPUICCKUX  BCJIUYHUH 11O
06pa3uaM HJIN aJITOPUTMAM;

nenatb  (BBIHOCHBIC)
YEepTEekKH U3 PUCYHKOB OOBEMHBIX

IIIIOCKHCEC

¢buryp, B TOM 4HCIE pPHUCOBATh
BHUJl CBEpXy, COOKYy,
CCUCHUS MHOTOT'PaHHHKOB,

CTPOUTH

U3BJIEKATh, UHTEPIPETUPOBATh U

Brnagets  reomerpuueckumMu
MOHATUSIMH ~ TIpU  PELICHUU
3a1a4 u IIPOBEJICHUU
MaTEMaTHYECKHUX
pacCyKIEHHUI;
CaMOCTOSITEIIEHO

dbopMyIUpoBaTh ONpeaeIeHHUs
reOMETPUUYECKUX dburyp,
BBIJIBUT'aTh TMIIOTE3bl O HOBBIX

CBOMCTBaX W  IPU3HAKAX
reoMeTpuueckux Quryp wu
000CHOBBIBATh WA
ompoBepratb Hx, 0000IaTh
WIH KOHKpETH3UPOBATh
pe3yNIbTaThI Ha HOBBIX

Kjaccax (uryp, IpoBOIUTH B
HECIIOKHBIX ciydasx
kinaccupukanuio  Guryp 1o
Pa3IUYHBIM OCHOBAHUSIM;

Nmers mnpexncraBnenue 00

AKCHOMATHYCCKOM METOAC,

BJIA/IETh MOHSITHEM
TEOMETPUUYECKHE MECTa TOUEK
B TMPOCTPAHCTBE U YMETh
MPUMEHSTh UX JJIS pelIeHus

3a1a4;

YMETh MIPUMECHSITh IS
pelieHus  3ajad
IUIOCKUX W JBYIPaHHBIX

CBOMCTBA

yTJIOB,
TEOPEMBI

TPEXTPaHHOIo YT,
KOCHHYCOB u
CHUHYCOB JJIsl TPEXTPAHHOTO

yria;
BJIQJIETh HOHSATHEM
NEPIEHIUKYISIPHOE  CEUYEHUE

OpU3Mbl U YMETh NPUMEHSTH
€ro IpH peLICHNH 3a/1a4;
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BH/JI CBEPXY, COOKY, CHU3Y;

U3BJEKaTh HH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX

burypax,
Ha

F€OMETPUYECKUX
IIPEACTABICHHYO
YepTekKax U pPUCYHKaXx;

IIPUMEHSATH TEOpeMy
[Tudaropa npu BbIUKCICHUH
JJIEMEHTOB

CTEPEOMETPUIECKUX DUTYD;

HaXoJUTh 00BEMBI "
IO A U MMOBEPXHOCTEN
MPOCTEUIIINX

MHOTOIPaHHUKOB c

pUMEHEHHEM (OopMYyT;

pacro3HaBaTh
BU/IBI TEJ BpalieHus (KOHYC,
LWIMHAP, chepa u map);

OCHOBHBIC

HaxOJIUTh 00BEMBI u
IJI0ILAU MOBEPXHOCTEN
MIPOCTEUILNX

MHOT'OIrpaHHUKOB n TCI1

BpalmiCHUusA C MPUMCHCHUCM
dbopmyL.

peoOpa3oBbIBaTh MH(POPMALIUIO

durypax,
MpEeACTaBICHHYIO Ha YepTexkKax;

0 TeOMETPUYECKHUX

MIPUMECHSI T r€OMETPUUYECKHE
(dakTel Ui peuieHus 3anad, B
TOM YHCIIE€ TPEIIOIaraloimux

HCECKOJIBKO IIaroB PCIICHUA,

OIINChIBAThH B3aMMHOC

PaCIIOJIOKECHUEC MPpAMBIX n

TUIOCKOCTEH B MMPOCTPAHCTBE;

dbopmynupoBaTh  CBOMCTBA |

MPU3HAKHU UTYP;

JIOKa3bIBaTh reOMEeTPUUECKUE
YTBEPKICHHUS;

BJIAJICTh CTaHAAPTHOMN
KIaccupukanuen
MIPOCTPAHCTBEHHBIX ¢buryp
(TMpamMu b, MIPU3MBEI,
napasuiesenumneibl);

HaxOJUTh OOBEMBbI U TLJIOMIATH
MIOBEPXHOCTEH T'€OMETPUUYECKHUX
TeJ ¢ MpUMeHeHneM GopMyII;

BBIYUCIIATh PACCTOAHUA U YTIJIbI B

UCCIIEIOBATh YepTExKH,
BKJTIOYast KoMOuHanuu Quryp,
W3BJICKATh,

MHTEPIIPETHPOBATH "
npeoOpa3oBHIBATH
nHpopmaruio,
MPEJCTABICHHYIO Ha

YCPTECIKAX,

periaThb 3a/1a41
reOMEeTPUIECKOTO
COZIep)KaHUs, B TOM 4YHCIE B
CHUTYaIMsIX, KOT/Ia aJrOPHTM
pCLICHUS HE CIEIyeT SIBHO W3
YCIIOBHH, BBIMIOJIHATh
HEOOXOIMMBIC JUISl PEIICHHUS
3a/1a41 JOTIOTHUTEIIbHBIC
HCCIIEI0BATh
PUMEHEHHS
bopmyn
pelieHus 3a1ay;

IMOCTPOCHMH,
BO3MOXHOCTb

TEOpEM U s

yMeTb  (GOpPMYIHPOBAaTH U

JOKa3bIBaTb T'COMCTPHYCCKUC

YTBEPKICHUS;
BIIA/IETH MOHSTUAMHU
CTEpEOMETPUHU: pu3sMa,
napajuleJienunen, Mnupamuaa,

HUMCTDH MMpeaAcCTaBJICHUC 0
I[BOIZCTBCHHOCTH IIpaBHUJIbHBIX

MHOT'OIrPpaHHUKOB;

BJIaACTH IIOHATUAMU

HECHTPAJTIbHOC W IMapaJlJICTIbHOC

MPOEKTUPOBAHUE u
MPUMEHSITh 1504 npu
MOCTPOCHUU cedyeHuH
MHOTOI'PAaHHHKOB METOJIOM
MPOEKIU;

MMETh  NPEACTaBICHHE O

pPa3BEpPTKEC MHOTOI'paHHHKA U

KpaT4aiiem yTH Ha
MIOBEPXHOCTHU

MHOTOTpaHHMKA;

UMETb  IPEJICTaBICHUE O

KOHHYCCKHUX CCUCHUAX,

UMETh  MpPEJCTaBICHHE O
chepax u

KOM6I/IHaL[I/II/I TCJI BpalllICHUA U

KaCcaromuxcs

yMETh TIPUMEHATh WX TIpH
pelieHny 3a1ay;

IPUMEHATh [IPU  PEIICHUU

3amad  (HOpMyIy PacCTOSHUS
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B 1mnoBcegHEeBHOM JXKHU3HH H

IIpU  U3YYEHUH  JPYyIUX
MPEIMETOB:
COOTHOCHTh  aOCTpaKTHbBIE

reOMETPHUUECKUE TOHATUS U
(baxThI c peanbHbBIMU
KU3HCHHBIMA OOBEKTAaMH U

CUTyallusIMU;

HCIOJB30BaTh CBOMCTBA
IIPOCTPAHCTBEHHBIX

reOMETPUUECKUX QUryp Uis

peuieHusT TUIOBBIX  3ajJad
MIPaKTUYECKOIO
coJlepKaHUs;

COOTHOCHUTh IJI0IIATN
MMOBEPXHOCTEN TeN
OJIMHAKOBOM bopmbI
Pa3IMYHOrO pasMepa;
COOTHOCHUTh 00BEMBI
COCYIIOB OJIMHAKOBOM
bopmbl pa3IM4HOrO
pasmepa;

OLICHUBATh bopmy

IIPOCTPAHCTBE.

B mnoBcenHeBHON XHM3HM U IpH
U3Y4YEHUH JPYTHUX IPEIMETOB:

CBOMCTBA
reoMeTrpuueckux  Guryp  ans
peuieHust 3ajady MpPaKTUYECKOIo

HCIIOJIB30BAaTh

XapakTepa M 3aJa4 M3 JPyrux
o0OJiactel 3Hanuil

TeTpa’ip;
UMEThb  MpeJCTaBleHUs 00
aKCMOMax CTEPEOMETpUH U

CIIEICTBUSX M3 HUX U YMETh
IIPUMEHATh UX IPH PEIICHUH
3a1ad4;

YMETb  CTPOUTHb  CEYEHUSA
MHOTOTPAHHUKOB c
WCIMOJb30BAHUEM  PA3ITUYHBIX
METOJI0B, B TOM YHUCJIE U

METOAdAa CICOO0B,

HUMCETH npeaACTaBJICHUC (o)
CKpCHIMBAKOIUXCA IIPAMBIX B
MMpOCTPAHCTBEC n YMETb
HaxoduThb YroJl U pacCTOsIHHUC

MCKIY HUMU;

MPUMEHSITh TEOPEMBI 0
NapajuiebHOCTH TPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE

IIPU pELICHUN 33/]aY;

YMETb OPUMEHSTh
napajiesIbHOE
IIPOEKTUPOBAHUE JUISL

n300paxkeHus: Guryp;

OT TOYKH JO IINTIOCKOCTH,

BJIaAICTb pPAa3HBIMU crocodoaMu

3a7aHus IPsIMOi
YpaBHEHUSAMU " YMETh
NPUMEHATh [PU  PELICHUU
3az1ay;

NPUMEHATh NPU  PELICHUHU
3a1a4 ¥ JOKAa3aTelIbCTBE

TEOPEM BEKTOPHBIA METOJ M
METOJl KOOpJMHAT;

00
aKcuoMax o0bema, IPUMEHSITh
hopmytbr

PSIMOYTOJIBHOTO

HUMCTh MMpEaACTaBJICHUC

00BEMOB

napajuiejenunesa, Ipu3Mbl U
NApaMUJbl, TETpadapa IpHU

pelIeHuu 3aj1ay;

00

OTHOILICHHUAX OOBEMOB IIpH

NIPUMCHATH TCOPCMBI

pelIeHuN 3a/1ay;

OPUMCHATH HUHTCIrpal JJIA

BBIUHCIIEHUA  OOBEMOB U
IIOBEPXHOCTEH TEJl BpallcHUS,
BBIYMCIICHUS IUIOIA A

chepuyeckoro mosica W
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IIPaBUJIBHOTO
MHOTOTpaHHHKA nocie
CIIHJIOB, CpE30B H  T.IL
(ompenensaTh KOJIMYECTBO
BEpIIUH, pedep W TrpaHei
MOJTYYCHHBIX
MHOTOTPaHHHUKOB)

yMEThb IIPUMEHSATH
MEePIEHAUKYIISIPHOCTH
IpAIMOM W IJIOCKOCTH TIPH
pEIICHNN 3a/]a4;

BJIQ/IETh MOHSATHSMH
OpPTOTOHAJILHOE

IPOEKTHUPOBAHNE, HAKIOHHBIE
U UX [OpPOEKIHUH, YMETb
OPUMEHATh TEOpEMY O Tpex
HepIeHINKYIIpax npu
pELIEeHNN 3a/]adY;

BJIAJIETh HOHATUAMHU
paccTosiHie Mexy purypamu
B IPOCTpPaHCTBE,  OOLIMIi
NEePIEHNKY ISP IBYX
CKPEUIMBAIOIIUXCS MPSIMBIX U
YyMETh TPHUMEHATh WX TIpHU
peLIeHNH 3a1a4;

BJIaJACTh IIOHATHUEM yroua
MEXIy NPAMOU U ITIOCKOCTBIO
U yMETb INPHUMEHATH €ro IpHU
pEIIECHNN 3a]a4;

BJIQ/IETh MOHSITHSIMH
IBYTpaHHBIA  yroja,  yroi
MEXI1y TJIOCKOCTSIMH,

o0BeMa MapoBOTO CIIOS;

HUMCTh MMpEaACTaBJICHUC 0
ABWKCHUAX B IMPOCTPAHCTBE:

napajuIeIbHOM nepeHoce,
CUMMCTPUHU OTHOCHUTCJIIBHO
IJIOCKOCTH, LEHTPAJIbHON
CUMMETpUH, IOBOPOTE
OTHOCHUTEIIEHO IIPSIMOH,

BUHTOBOW CHMMETPHH, YMETh
MPUMEHSTh UX MPU PEIICHUU
3aj1a4;

UMETh  NPEICTaBICHHE O
IJI0LIAIH OpPTOTOHAJILHOU
MIPOEKIINH;

UMETb  NPEICTaBICHHE O
TPEXTPaHHOM u
MHOTOT'PaHHOM yrie u
IPUMEHSATH CBOMCTBA MJIOCKUX
yIJI0B MHOTOTPaHHOIO yrIJia
MIpH pElICHNUH 33]1aY;

HUMCTb IpeaACTaBJICHUA (6]
npeoOpa3oBaHuM  TOI00US,
TOMOTCTUHN u YMETH
MPUMEHSTh MX TPH PEIICHUU
3ajaq;
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MEePIEHIUKYIISIPHBIC
IIJIOCKOCTH 51 yMEThb
IIPUMEHATh UX IPH PELICHUH
3az1ad;

BJIAACTh MOHATHAMH IIpU3Ma,

napasuiesenunes u
MPUMEHSTh CBOICTBA
napajuiefienumnena npu

peUICHUN 3a1a4;

BJIQ/IETh MOHATHEM
MPSIMOYTOJIbHBIT
napasuieNenumnes u

MMPUMCHATH €TI0 IIpU PCHICHUU

3a1ad4;
BIIAJICTh MOHATUSAMHU
MpaMKJa, BUABl [HUPaAMUI,
JJIEMEHTHI [IPaBUJIILHON
MApaMUbI u yMEThb

IIPUMEHATh UX IPH PEIICHUH
3a1ad4;

UMETh  TpPEJCTAaBICHHE O
TeopeMe Oiinepa,
IMpaBUJIbHBIX

MHOTI'OIrpaHHUKAax;

BJIaACTh IIOHATHUEM ILJIOIIAaAU

yMETh pelaTh 3aJaud Ha
IJIOCKOCTH MeTOoJlaMu

CTEpPEOMETPHH;

YMETh TPUMEHATH (POPMYIIBI
00BEMOB NIPHU pEUICHUH 3a/1a4
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MMOBEPXHOCTEU
MHOTOTPAHHUKOB M yMETh
MPUMEHSATh €ro MPHU PEUICHUH
3a1a4;

BJIAACTH IIOHATUAMHA TCJ1a
BpamieHus: (IUINHAP, KOHYC,
map u chepa), UX CECUCHHS H
yMETh TPHUMEHATh WX TIPU
peIlICHUH 33/1aY;

BJIaJCTH HOHATHUAMU
KaCaTCJIbHBIC IIpsAMBIC u
IJIOCKOCTH 151 YMETb

NPUMEHSTh U3 TIPU PEIICHUH
3a/1ad4;

UMETh  TPEACTABICHHUS O
BIIUCAHHBIX U  OMHCAHHBIX
chepax W yMETh NPUMEHSITH
WX TIPU PEIICHUH 3a/1a4;

BJAJIeTh MOHATUSAMH O0O0BEM,
00BEMBI MHOT'OTPaHHHUKOB,
TEJ BpAIICHUS W TMPHUMEHSTH
UX TIPY PEUICHUH 3a/1aY;

UMETh  IIPEJACTaBICHHE O
pasBepTKe LUIMHAPA u
KOHYCa, IIouiaau
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[IOBEPXHOCTU IWIMHApA U
KOHYCa, YMETh IMIPUMEHSTh UX
IIpU PEIICHUH 33]1aY;

UMETh  IPEJICTaBICHHE O
wiomanad cpepbl U yMETh
MIPUMEHSTh €r0 MPU PElIeHUN
3ajady;

yMeTh pemaTrh 3a7a4d Ha
KOMOHMHAINHU
MHOTOT'PaHHUKOB u Tel
BpaIleHUS;

UMEThb  MpEJCTaBJICHHE O
Mojg00MK B TPOCTPAHCTBE H
yMETh pelmaTh 3aJadyd Ha
OTHOLLICHUE 00BeMOB u
mIomaaen MMOBEPXHOCTEN
NoJ00HBIX (uUryp.

B mnoBcegHeBHOM JKH3HH H

npu U3Yy4YEHUU JIPYTUX
MPEIMETOB:

COCTAaBIIAITh C
HUCIIOJIb30BaHUEM CBOMICTB
reOMETPUUYECKUX buryp

MaTeMaTUYeCKHe MOJETH MJIs
pereHus 3a/1a4y
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MPaKTUYECKOr0 XapakTepa Hu

3ajad u3 CMEKHBIX
JTUCITATIIINH, HCCIIeA0BaTh
MOJTyYEHHBIE MOJICIU u

MHTEPIPETUPOBATH PE3yabTaT

BekTtopsl
KOOpPIUHATHI
MIPOCTPAHCTBE

B

OnepupoBath Ha 0a30BOM

ypOBHE HOHATHEM
JIEKapTOBBl KOOPJMHATHl B
IIPOCTPAHCTBE;

HAaXOJUTh KOOPMHATHI
BEPIIMH Ky0Oa u
IPSMOYTOJIBHOTO
napaJiesienumnena

OnepupoBaTtb MOHATUAMHI
JIeKapTOBBl ~ KOOpAWHAThl B
IIPOCTPAHCTBE, BEKTOp, MOAYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB,
KOOpJAUHAaTBl  BEKTOpa,  Yroi
MEXJAy BEKTOpaMH, CKaJIIpHOE
MIPOU3BEACHUE BEKTOPOB,

KOJUIMHCAPHBIC BEKTOPLI;

HaxOIWUTh PACCTOSHUE MEXIY
JIBYMs TOYKaMHU, CymMMy
BEKTOPOB M IIPOU3BEICHUE

BEKTOpa Ha YHCIIO, YIOJl MEXAy

BCKTOpaMHu, CKaJIIpHOC
IIPpOU3BCICHUC, pacKiIaabIBaTb
BCKTOD 10 ABYM

HEKOJUTMHEAPHBIM BEKTOPaM;

3a1aBaTh IJIOCKOCTb YPABHCHUEM

B JIEKapTOBOM CHCTEME
KOOpJMHAT;
pemaTe  MOpOCTEHIIME  3aAadu

BJ'Ia,Z[eTB IMOHATHUAMU BCKTOPHBL
N UX KOOPAWHATEI;

YMETL BBIINMOJIHATE OICpalun
Haa BEKTOpaMU,

UCIIOJIb30BaTh CKaJISIpHOE
MIPOM3BE/ICHNE BEKTOPOB IMpHU

PEIICHUHA 3a1a4;

[IPUMEHATH ypaBHEHHE
IJIOCKOCTH, bopmymy
PacCCTOSIHUASL MEXAY TOYKaMH,
ypaBHEHHE cepsl npu

pCUICHUN 3a/1a4;

IMPUMCEHATE BEKTOPBI U MCTOJ
KOOpAWHAT B IIPOCTPAHCTBEC
IIpu pCHICHUH 3aJ1a4

Hoctrxenue pe3yIbTaTOB
pazaena I1;

HaXOINUTh 00BeEM
napajuiesenumnesaa u
TeTpa’ipa, 3aJJaHHBIX
KOOpANHATAMU CBOHUX
BEpILIUH;

3aJ1aBaTh IPSAMYIO B
POCTPAHCTBE;

HaxOJIUTh  PacCTOSHUE  OT

TOYKH IIJIIOCKOCTHU B

a0
CUCTCMC KOOPpAUHAT,

HaxXoIuTb paCCTOAHHUE MCKIY
CKPCHIUBAOIIUMHCH
NIpsIMBIMH, 3aJJaHHbIMHU B

CUCTCMC KOOpAUHAT
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BBEJICHUEM BEKTOPHOTO Oasmca

Hcropus OnwuceiBath ornensHble | I[IpeacraBniaTs Bknan | Umers  mpencraBinenue o | JlocTtukeHue pe3yJIbTaToB
MaTeMaTUKU BBIJJAIOIMECS ~ PE3YJIbTATHI, | BBIJAIOIIMXCS MAaTEMaTUKOB B | BKJIAJE BbIIatomuxcs | paszaena Il

IIOJTyYEHHBIE B XOJI€ | pa3BUTHE MATEMaTUKU M HWHBIX | MATEMAaTUKOB B pa3BUTHE

pa3BUTHS MaTeMaTHKH KakK | HAy4HbIX 00JacTeil; HayKH;

HayKH;

IIOHUMAThb pPOJIb MAaTEMaTHKU B | [IOHUMATh POJIb MATEMATUKHU B

3HATh npumMepsl | pazsutuu Poccrn pa3Butuu Poccun

MaTeMaTHYECKUX OTKPBITHHA

U KX aBTOPOB B CBS3H C

OTEYECTBEHHOU u

BCEMUPHOM UCTOPUEH;

[TOHUMATh POJIb MAaTEMAaTHUKHU

B pa3BuTuu Poccun
Mertobl [Ipumensars u3BecTHhIe | Mcnonb3oBaTh OCHOBHbIE | Mcnonbp30BaTh OoCHOBHbIE | JlocTrkeHUE pEe3yJIbTaTOB
MaTeMaTHKU METOABbl  NpPU  PELICHUH | METOMbI JI0Ka3aTeNbCTBA, | METOABI JI0Ka3aTenbCTBa, | pasaena II;

CTaHIAPTHBIX MPOBOJUTH  JI0KA3aTEIbCTBO U | MPOBOJAUTH JI0KA3ATEIBCTBO U

MaTeMaTUYCCKUX 3aJa4,

3aMedvaTh u
XapaKTEepU30BaTh
MaTeMaTUYeCKHe
3aKOHOMEPHOCTH B
OKpYy>Karoleun
JIEHCTBUTEIIFHOCTH,

IIPUBOJUTH IIPUMEPBI

BBIIIOJIHATE OIIPOBCPIKCHUC,

IOPpUMCHATb OCHOBHBLIC MCETOIbI

peuieHus MaTeMaTHYECKUX
3a7a4;
Ha OCHOBE MAaTEMaTHYECKUX

3aKOHOMepHOCTCﬁ B IIpUPOIC

XapakTepu3oBaThb  Kpacory H

COBCPHICHCTBO OKpYKarouero

BBIITOJIHATDL OIIPOBECPIKCHUC,

MIPUMEHSTH
METOBI

OCHOBHBIE
peuieHus
MaTeMaTHYECKUX 3a7a4;

Ha OCHOBE MAaTeMaTHYECKUX
3aKOHOMEPHOCTEN B IpPHUpOJE
XapaKTepu30BaTh KpacoTy U
COBEPILIEHCTBO OKPY’KaIOIIErO

MPUMEHITh MaTEeMaTHUCCKHE
3HAHUS K  HCCJIEIOBAHHIO
OKPY’KaIoIIero MHUpa
(MogenupoBanue (HU3MUECKUX
MIPOLIECCOB, 3a7a4un

SKOHOMUKH)
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MaTEMATHYCCKHUX
3aKOHOMEPHOCTEMN B
npupoae, B
XapaKTEPU3YIOIUX KpacoTy
u COBEPILEHCTBO
OKpY’KalIllero  Mupa H
MPOU3BEIECHHUI UCKYCCTBA

TOM  YHCJIIC

MHpa u IIPOU3BEICHUN
HCKYCCTBa;

IIPUMEHATD IpocTenime
IPOTrpaMMHBIE cpeactea M
JEKTPOHHO-
KOMMYHHKAIlMOHHBIE  CHCTEMBI

MPU pEUIeHUH MaTEeMaTHYECKUX
3ama4

MHpa u IIPOU3BEICHUN
HCKYCCTBa;

[IPUMEHATH IIpOCTENIINE
IIPOTPaMMHBIE  CPEICTBA W
JIIEKTPOHHO-
KOMMYHHKAIlMOHHBIE

CUCTEMBl TP  PEIIECHUU

MAaTEMATHYCCKHUX 3aJa4,

MOJI30BATHCA  MTPUKIIATHBIMH
porpaMMamMu U
MporpaMMaMyd  CHUMBOJIbHBIX
BBIYHCTICHUH TUTST
uccIea0BaHus

MaTeMaTHYECKUX 00bEKTOB
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3. Conepxanue Kypca
ba3oBblii ypoBeHb

Anredopa. MHoroujeHbl OT OJIHOW NEPEMEHHOM W MX KOpHHU. PazimoxkeHue MHOrodjieHa ¢
nensiMd  KodduuueHTaMn Ha MHOXUTeNU. KOMIUIEKCHBIE dYHciIa M WX TeoOMEeTpUYecKas
uHTeprperauud. Apudmernyeckue [IeHCTBUS HaJ KOMIUICKCHBIMH YHCIAMHU: CIIOKEHUE,
BBIUMTAHUE, YMHOKEHUE, NeneHne. OCHOBHAs TeopeMa aireOpsl (0€3 10Ka3aTenbCTBa).
MaremaTudeckuii aHaiau3. OCHOBHBIC CBOMCTBAa (PYHKIIMH: MOHOTOHHOCTH, IPOMEKYTKH
BO3pacTaHus W YyObIBaHUWS, TOYKH MAKCUMyMa W MHHUMYMa, OTPAHHYEHHOCTh (DYHKIIUH,
YETHOCTH u HEUYETHOCTb, MIEPUOUYHOCTb.
OneMeHTapHble (YHKIMU: KOPEHb CTENEHU N, CTENEHHAas, MOKa3aTelbHas, JiorapudMuieckas,
TpuroHoMerpuueckue  ¢yHkuuu. CpoiictBa U rpaduKH  SJIEMEHTApHBIX  (QYHKIIMIA.
Tpuronomerpuueckue (opMynsl TNpPHUBEIEHUS, CIOXKEHHs, BoMHOro yria. Ilpocreiimme
npeobpazoBaHus BBIPAXKECHHI, coJiepKaInx CTEIICHHBIE, TPUTOHOMETPUYECKHUE,
JorapupMUUECKue M TOKa3aTeibHble (YHKIMU. PerieHue COOTBETCTBYIOIIMX IMPOCTEHIINX
ypaBHEHUH. Perenne npocTelmmx mokazaTeabHbIX U JIorapugmMudeckux HepaBeHCTB. [loHsaTne
o komnosuumu Qyskuuil. [lonarue o6 oOparnoit ¢ynkmuu. IlpeoOpa3oBanusi rpadukoB
(yHKIMI: TapaieIbHBIM TIEPEHOC, pacTshkeHue (ckaThe) BIOJb ocu opauHart. [loHsTtwe o
HETIPEPbIBHOCTH (QYHKUIUHU. [IpOMEKyTKM 3HAKOIOCTOSHCTBA HEMpPEPBIBHOW (QyHKUIMU. MeTon
uHTepBaioB. [lonstue o mpenene mocienoBatenbHOCTH. Cymma OECKOHEUHO YOBIBaromen
reoMeTpuueckoil mporpeccuu. IloHsiTHe 0 mMpou3BOAHON (QYHKUMH B Touke. DHU3MUECKUU H
TEOMETPUUYECKHI CMBICT TPOU3BOAHON. I[IpOM3BOIHBIE OCHOBHBIX SJEMEHTAPHBIX (HYHKIIHH,
npousBoHas ¢yHkimu Buga y = f(kx + b). Mcnonp3oBanue mpou3BOAHON MPH HCCIEAOBAHUN
(dbysknuii, moctpoeHuu rpadukoB (mpocTeimme ciaydau). Mcmosb3oBaHHE CBOMCTB (PYHKITUIN
IOpU pEIICHUH TEKCTOBBIX, (PHU3MUECKUX U TEOMETPUYECKUX 3ajnad. PemieHwe 3amad Ha
JKCTPEMYM, HaXOXJACHHE HauOOJbIIEr0 U HauMeHbIIero 3HadeHuil. [lonstue 06 onpeneaéHHOM
UHTErpaje Kak IUIOMAAM KpUBOJIMHEWHOW Tpamerun. Popmyna Heroorona—Jleitbuuna.
[TepBooOpaznast. [Ipunoxkenus onpeaeIéHHOr0 HHTETpaa.

BepositHocTh M cTaTHcTHKA. BBIOOpKH, coderanus. buHomuanbaple kKo3ddumnreHTsl. bunom
Herotona. Tperonpnuk Ilackans u ero cpoiictBa. OmpenesneHne W NPUMEPHI HUCIBITAHUN
bepnymnu. ®opmyna s BEpOATHOCTH YHCIIa YCHEXOB B CEpUM UCIHbITaHWN bepHysu.
MaremaTHuecKoe OXKHJIaHUE quciia yCIIEXOB B HCIBITAHUU bepnymu.
OCHOBHBIE PUMEPHI CIyYalHBIX BEJIMYMH. MaTeMaTH4eCKOe OKHUIAaHUE CITyYallHOW BEJIMYHUHBI.
He3aBucuMOCTh CiTyd9aiiHBIX BETMYHH U COOBITUH. [IpencTaBienne o 3aKkoHe OOJBIITNX YHCEI s
MOCJIE0BATEIbHOCTH HE3aBUCUMBIX HCMBITAHUH. ECTeCTBEHHO-HAay4YHbIE NMPUMEHEHHUSI 3aKOHA
OOJIBIIIMX YHCE]L.

Yriy01éHHbli ypoBeHb

Adredopa. MHOTOWIEHBI OT OJTHOW TIEPEMEHHOM U X KOPHHU. TeopeMbl O paliMOHATbHBIX KOPHSIX
MHOTOWICHOB C IEJIBIMU KO3 durpenTamu. KoMIiekcHbIe Ynciia 1 UX reoMeTpruIecKast
uHTeprpeTanus. TpuroHoMeTprueckas GopmMa KOMILIEKCHOTO Yncia. ApupMeTHISCKUE
JIeMCTBUS HaJl KOMIUIEKCHBIMH YHCIIAMH: CII0O)KEHUE, BEIUNTAHUE, YMHOKCHHE, JICIICHUE.
®opmyna Myaspa. Bo3BeneHue B 11eNyI0 CTENEHb, U3BJICUEHUE HATypaIbHOTO KOpHs. OCHOBHAS
Teopema anredpsl (0e3 10Ka3aTeNbCTBA).

Martemaruyeckuii anaau3. OCHOBHbIE CBOWCTBA (DYHKLIMU: MOHOTOHHOCTb, TIPOMEXYTKH
BO3pACTaHMA U YOBIBAaHUS, TOUKM MAKCUMyMa U MUHUMYMa, OTPaHUYEHHOCTh (PYHKIIHUA,
YETHOCTh U HEYETHOCTD, IEPUOIUYHOCTh. DJIeMEeHTapHbIe (YHKIIUN: MHOTOUWIEH, KOPEHb
CTETICHU N, CTENICHHAs, I0Ka3aTelIbHAas, JorapupMHUEcKasi, TPUTOHOMETPHUYECKUE (DYHKITUH.
CaoiicTBa u rpaduku 3neMeHTapHbIX GyHKuui. [IpeoOpa3zoBanus rpadukoB GyHKIHI:
napajielbHbIi IepeHOC, pacTsHKeHHe (CKaTHe) BI0JIb OCEH KOOPMHAT, OTPAXKEHUE OT OCei
KOOpAMHAT, OT HayaJjla KOOPAUHAT, rpaduku GyHKIUN ¢ MOAYISIMU. TpUrOHOMETpUYECKHE
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(hopMyIIBl IPUBEACHUS, CJIOKEHHUS, TPEOOPa30BaHM IPOU3BEIACHUS B CyMMY, GopMyIia
BCIIOMOTaTeNnbHOro apryMmenTa. [IpeoOpasoBanue BeIpakeHU, CoiepKaIUX CTEIIEHHBIE,
TPUTOHOMETPUYECKHE, JIorapudpMudeckre U nokaszareyibHble GyHKuuu. Pemenne
COOTBETCTBYIOIIMX YPaBHEHH, HEPABEHCTB U UX cucTeM. HenpepbIBHOCTD (PYHKIINU.
[IpomexyTKH 3HAKOMOCTOSIHCTBA HEMpepbIBHOM (yHKIMKU. MeTon nnTepBanoB. Kommnosuims
¢bynkuuit. OOparnas pynkuus. [Tonstue npenena nocnenoarensHocTy. [loHsaTue npenena
¢yHkuuu B Touke. Cymma 6ecKOHEUHO yObIBaroIei reoMeTpuiecKoi nporpeccu. Meron
MaTemMaTHueckoi nHAyKuuu. [lonarue o mpousBoaHOM PpyHKIMK B Touke. PU3NUECKUil U
reOMETPUYECKUI CMbICT MPOU3BOAHOM. [Ipon3BOAHBIE OCHOBHBIX IEMEHTAPHBIX (DYHKIIHIA,
MIPOU3BOJIHAS CIIOKHOM (YHKIMH, TPOU3BOIHASI 0OpaTHOM QyHKIMH. Vcronb30Banue
IPOM3BOIHON MPHU MCCIEI0OBAHUU (PYHKLUH, TOCTpOeHNH IpaduKkoB. Vcronap30BaHne CBONCTB
(yHKIUH IpU pelIeHUN TEKCTOBBIX, (U3NYECKUX U FEOMETPUUECKUX 3a1au. Pemienne 3a1ad Ha
IKCTPEMYM, Ha HAXOXKJICHHE HauOOJIbIIEro U HauMeHblero 3HayeHuid. [Tonstue o6
OnpeAeIEHHOM MHTErpaje Kak IIomaan KpUBoJuHeHON Tpaneuun. opmyna
Herorona—JIeitOnuna. IlepBoobpaznas. [Ipunosxxenus onpeaeaéHHOro HHTerpaa.
BeposiTHOCTBh M cTaTucTHKA. BepoaTHOCTh U cTaTucTUKa. BeIOOpKH, coueTaHus.
bunomuansubie koapunmentsl. bunom Herotona. Tpeyronsauk [lackans u ero cBoiicTaa.
Onpenenenue u npuMepsl ucnsitanuil bepuymu. ®opmyna 11st BEpOSTHOCTH YKCia YCIEXOB B
cepuu ucnblTanuii bepuyim. Maremarnueckoe 0XXKUAaHUE U TUCIIEPCUs YUCA YCIIEXOB B
ucnbiTaHuu bepayiu. OCHOBHbIE IPUMEPHI CITyYallHBIX BEIMYMH. MaTeMaTH4ecKoe OKuJaHue
U TUCTiepcHs C1y4aiHoi BenuyrHbl. HezaBucumble ciyyaiiHble BEIMYUHBI U COOBITHS.
[IpencraBnenue o 3akoHe OOJIBIINX YUCEI AJIs TOCIEA0BATEIbHOCTH HE3aBUCUMBIX UCTIBITAHUH.
EctecTBeHHO-HayuHbIe IPUMEHEHHUS 3aKOHA 00JbIINX yrcen. OeHKa BepOsSTHOCTHBIX
XapaKTePUCTHUK (MAaTEMaTUYECKOTO 0XKUJIAHUS, TUCIIEPCUN) CITyYallHbIX BEJIHMYUH 110
CTaTUCTUYECKUM JaHHBIM. [IpencraBiieHre 0 reOMEeTpUYECKON BEpOATHOCTU. Pemenue
IIPOCTEUIINX MPUKIAJHBIX 337]a4 HA TEOMETPUUECKUE BEPOATHOCTH.

I'eomeTpusi. ba3oBblii ypoBeHb.

OCHOBHBIE TOHATHS CTEPEOMETPUU(TOYKA, HpsAMas, IJIOCKOCTb, MPOCTPAHCTBO). AKCHOMBI
crepeomerpun. llepecekaromuecs, napamieiabHble, CKPEIIMBAIOIIMECS NPSMbIE. YTOJI MEXIy
IpsMBIMU B MpocTpaHCcTBeE. lleprnenauKkynapHocTs npsaMeIX. PaccTosHME OT TOYKM 10 IPSIMOM,
MEXly MapajyieNbHBIMU NPSMBIMH, MEXAY CKpelluBalomuMucs npsMbivMu. [lapamnensHocTs u
NEPIECHIUKYJIAPHOCTh  MPsAMOM M IUIOCKOCTH.  [Ipu3Hakum  mapamienpHOCTH U
HNEPIEHIUKYJIAPHOCTH NPSIMOM M IUIOCKOCTH. IlepmeHaukynsip M HaklIOHHasA. YTOJl MexXay
OpsMOM M IUIOCKOCTBIO. PaccTosHME OT TOYKM A0 IJIOCKOCTH. PaccTosHue OT mpsMou 10
HapaJuIeIbHOM €M IIIOCKOCTH. [lapainenbHoCTh M NepneHAUKYIIPHOCTD IIocKocTel. [Ipu3naku
U CBOMCTBA MApPAJUICIIBHOCTM W MEPHEHAMKYISPHOCTH IUIOCKOCTEH. JIBYrpaHHBIM yroul,
JUHEMHBIA yroa JBYrpaHHOro yriia. PaccrosHue Mexay napauieIbHbIMU IUIOCKOCTSMHU.
[TapamnensHoe nmpoexktrpoBanue. CBONCTBA MapaJUIeNbHOIO MPOEKTUpOoBaHusA. OpTOroHaabHas
npoekuusa.  [lmomans  OpPTOrOHANBHOM — NPOEKUMHM  MHOTOYroibHUKa.  lleHTpaibHOe
MIPOCKTUPOBaHUE (IepCcIieKTHRa). M300pakeHne mpocTpaHCTBEHHBIX QUTYP.

MHOrorpaHHMK ¥ €ro 3JIEMEHTHI: BEepIIMHBI, pedpa, rpaHu. [IoBEpXHOCTb MHOrOrpaHHUKA.
PasBepTka. MHororpanueie yrisl. Beimykiible MHOrOrpaHHukd. [IpaBHiIbHBIE MHOTOTPaHHUKH
(Tetpasap, KyO, OKTa’ap, uKocadap, U jgoneka’ap). Cedyenus MHororpanHukoB. KyO u
napayutenenunen. llpusma n ee »neMeHTH: OCHOBaHHWS, OOKOBBIE peOpa, BBICOTA, amodema,
6okoBast moBepxHocThb. IIpaBunbHas npusma. Iloctpoenue ceuenuit kybOa, mapasienenunena u
npusmbl. [lupamuna. Bepmmnaa, ocHoBaHmWe, OOKOBBIE peOpa, BbICOTa, amodema, OOKOBas
noBepxHocTh. [IpaBunbHas nupamuzaa. ¥YcedyenHas nupamuaa. CedeHus NupaMuIbl.

Tena Bpamenus. [lonstus o Tenax Bpamenus. Ocp BpaiieHus. [TonsTue o nMIMHAPUYECKON U
KoHHYeckor moBepxHocTsX. umuunp. OcHoBanus, oOpasyromiasi, BbICOTa, OCb, OOKOBas
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IMOBCPXHOCTD, pa3BCpPTKa HuJIMmHApa. Ceuenus npsmMoro HuJIMHApa IIJIOCKOCTAMU,
napajuieIbHBIMUA €ro OCHOBaHWIO wim ocu. Konyc. BepmmHa, ocHOBaHuWe, oOpa3yromas, och,
BBICOTA, OOKOBasi TIOBEPXHOCTh, PAIMyC OCHOBaHWs, pa3BepTka KoHyca. CedeHus MpSIMOTo
KOHYCa IIOCKOCTSMH, TTapaJUIeILHBIMHA €0 OCHOBAHHIO HITH TTPOXOSIIIMMH Yepe3 ero BEPIIHHY.
KacarenpHas miockocTs K KoHycy. YceueHHbll konyc. Illap cdepa. Llentp, paguyc, nuamerp
mapa u chepsl. Ceuenne mapa (chepsl) mrockoctsmu. Kacanue mapa (chepbl) ¢ mpsmoi u
wiockocThio. Kacanue cdep. Brnucannele u ommcanHble cdepbl. Buabl aBH:KeHHIT B
npocrpancTBe. [lapamienbHbIi TepeHOC, CUMMETpHsi( [EHTpaJbHas, OCeBas, 3EpPKaJbHAas).
[Tonstue o paBeHctBe Qguryp B mpoctpaHcTBe. [loHsTHE O MomoOuu Guryp B MpOCTpPaHCTBE.
DneMEeHTbl CAMMETPUN MHOTOTPAaHHUKOB M KPYTJIBIX Tell. [IprMepsl ciMMeETpHH B OKpY>KaroIeM
MUDpE.

O0beM u ero cBoiictBa. opMyiel 00beMa napaiesienunesa, pu3Mel, nupamuasl. opmyra
o0beMa IUIMH/Ipa, KOHYyca, apa. OTHoleHne 00beMoB 1o100HbIX Ted. [Tnomans noBepxHocTu
MHOTOrpaHHuka. Teopema o 60KOBOI MOBEPXHOCTH MPSIMOI M HAKJIOHHOHN Mpu3Mebl. Teopema o
OOKOBOI TOBEPXHOCTH MPaBUWIIbHON ITHpaMuibl. @OPMyYJIBI IJIOMIAIU TOBEPXHOCTH WINH/PA,
KOHYyCa, 111apa.

JexapToBbl KOOpAUHATHI B IpocTpancTBe. KoopauHaTe! cepeunbl oTpe3ka. @opmyiia
paccTOsIHUS MEXIY ABYMS TOUKaMHU. Y paBHeHUe cepbl. Bektopsl. Moayib BekTopa. PaBeHCTBO
BEKTOpOB. CI10’keHNE BEKTOPOB M YMHOKEHUE BEKTOPA HA YHUCIIO. YTOJI MEX/1y BEKTOPaMHU.
Koopaunats! BekTopa. CkaasipHOe IPOU3BEIEHUE BEKTOPOB.
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4. Tematnueckoe IJIaHUPOBAHHE

Aareopa u Hauyaja aHaau3a 10 kiaace, YMK II.A.AnumoBa

Ne TeMa KomuyectBo | KosmmuectBo yacoB no | Kommuects
4acoB 10 KaJIeHAapHO- 0
rnporpamme TEMAaTUYECKOMY KOHTPOJIbH
TJIAHUPOBAHUIO BIX paboT
I'nasa 1. JlelicTBUTE/IbHBIEC 18 14 1
yHciaa
1.1 | Lenbie u pauioHaIbHBIC 2 1
qrcha.
1.2 | [elicTBUTENbHBIE YHCIIA 2 1
1.3 | beckoneuHo yObIBaromas 2 2
reoMeTpuyecKkas
nporpeccust
1.4 | Apudmernyeckuit KOpeHb 4 3
HaTypaJIbHOM CTENEHU
1.5 | CreneHb ¢ pallMOHAIBHBIM U 5 4
JCUCTBUTEILHBIM
MOKa3aTeNsIMU
Ypok 060011eHus 1 2 2
CHUCTEMAaTU3allMU 3HAaHUH
1 1
KontposbHas pabora Nel
I'nasa II. Crenennas 18 14 1
GyHKUMsA
2.1 | CrenenHas ¢pyHKIMS, ee 3 2
CBO¥CTBa M Trpaduk
2.2 | B3aumHo oOpaTHbIe 2 1
GhyHKIIAH
2.3 | PaBHOCWIbHBIE ypaBHEHUS U 4 2
HEPABEHCTBA
2.4 | UppanuoHanbHble 4 3
ypaBHEHUS
2.5 | UppauuoHanbHble 2 3
HEPABEHCTBA
Ypoku 06001meHus u 2 2
CHUCTEMAaTHU3alU 3HAaHWUH.
KontponbHnast padora No2 1 1
I'nasa II1. Iloka3aTeabHast 12 12 1
byHkuus
3.1 | Iloka3zaTenbHas GyHKUUS e 2 2
CBOMCTBA U rpaduk
3.2 | Iloka3arenbHble YpaBHEHUS 3 2
3.3 | [loka3arenbHble 3 2
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HEpaBeHCTBA

3.4 | CucreMbl mOKa3aTeIbHbIX 2 3
YPaBHEHU! U HEPAaBEHCTB
Ypoku 060011eHus 1 1 2
CUCTEeMAaTH3aIlN1 3HAHUMH.
Kontponphas padora Ne3 1 1
I'naBa IV. 19 17
Jlorapupmmnueckas
byHkuus
4.1 | Jlorapudmsr 2 2
4.2 | CpoticTBa Jorapu(moB 2 2
4.3 | JecaTuanbie u 3 2
HaTypaJIbHbIE JIOTapU(PMbI
4.4 | Jlorapudmudeckas 2 2
GyHKIMSI, €€ CBOMCTBA |
rpaduk
4.5 | Jlorapudmuueckue 3 3
ypaBHEHUS
4.6 | Jlorapudmuueckue 4 3
HEPaBEHCTBA
VYpoxu 06001eHS 1 2 2
CUCTeMaTH3aIlK 3HAHHA.
Kontponbnas padora No4 1 1
Auredpanueckue 16
YPABHEHHSI W  CHCTEMbI
HEeJIUHEHHbIX YPABHEHUH
JleieHre MHOTOYJICHOB 1
Pemenne  anrebpamueckux 2
YpaBHEHUH
VYpaBHeHuUs1, CBOASIIHUECS K 3
anreOpandecKum
CucrtemMbl HEJIMHEUHBIX 3
YpaBHEHUU c JIByMs
HEU3BECTHBIMHU
Paznuunsie CTIIOCOOBI 2

pPeICHNA CUCTCM YPABHCHUA
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Pewenne 3amad ¢ MomMoILbrO 2
CHCTEM YpaBHEHUS
Ypoku 060011eHus 1 2
CHUCTEMAaTHU3alMU 3HAaHWUH.
Konrtponsnas pabora Ne5 1
I'maBa V. 27 25
Tpuronomerpuyeckue
(opmyJisl
5.1 | Paguannas mepa yria. 1 1
5.2 |lloBOopoT TOYKM  BOKpYT 2 2
Hayajia KOOpAUHAT
5.3 | Onpenenenne CUHYCa, 2 2
KOCHHYCa U TaHI€Hca yria
54 | 3Haku cuHyca, KOCHHYyca U 1 1
TaHT€HCa
5.5 | 3aBUCHMOCTb MEXKIY 2 2
CHUHYCOM, KOCUHYCOM U
TAHI'€HCOM OJTHOTO U TOTO
e yria
5.6 | TpuroHomeTpuiecKue 3 3
TOKJIECTBA
5.7 | CuHyC, KOCHHYC M TaHT'€HC 1 1
YIJIOB 0L U -0
5.8 | ®opMysbl CIOKEHHS 3 3
5.9 | CuHyc, KOCUHYC M TaHI'€HC 2 2
JIBOMHOIO yria
5.10. | CuHyC, KOCUHYC M TaHI€HC 2 1
IIOJIOBUHHOTO yTja
5.11 | ®opMyiibl npuUBEAEHUS 2 2
5.12 | CymMMa U pa3HOCTb CHHYCOB 3 2
Y KOCUHYCOB
Ypoku 060011eHus U 2 2
CHUCTEMAaTH3alMi 3HAHUM.
KonTtponsHas padota Ne 6 1 1
I'imaBa VL. 18 19
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Tpuronomerpuyeckue
YPaBHEHUA

6.1 | YpaBHeHue cos x =a 3 3
6.2 | YpaBHeHHe sin X =a 3 3
6.3 | YpaBHeHue tgx=a 2 3
6.4 | Pemenue 5 5
TPUTOHOMETPUUYECKHX
YpaBHEHUU
6.5 | [Ipocreiimue 2 2
TPUTOHOMETPUUECKUE
HEPABEHCTBA
Ypoku 060011eHUs U 2 2
CUCTEMAaTH3alM1 3HAHUM.
KonTtponpHas padora Ne 7 1 1
HTorosoe noBTOpeHME 24 19
Hroro 136 136

AJreopa m Hayajaa aHaausa 11 kiaac

¢, YMK III.A. AnumoBa

Ne TeMa KomnuecrBo | KomnmuectBo uacoB mo | KomuuecTs
Y4acoB I10 KaJICHIapHO- 0
nporpaMmme TEMaTUIECKOMY KOHTPOJIbH
IJIAHUPOBAHUIO BIX paboT
I'naBa VII. 20 20 1
Tpuronomerpuyeckue
GyHkunn
7.1 | OGnacTpb omnpenesieHus u 3 3
MHOKECTBO 3HAUYCHHI
TPUTOHOMETPHUIECKUX
byHKIMI
7.2 | YeTHOCTH, HEUETHOCTb, 3 3
MePUOTUYHOCTh
TPUTOHOMETPHUYECKUX
byHKIMI
7.3 | CoiicTBa GyHKIMU ) = COS X 3 3
u e€ rpapuk
7.4 | CpoiicTBa GyHKIMHU ) = Sin X 3 3

u e€ rpaduk
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7.5 | CoiicTBa QyHKIMU V = IgX U 2 3
e€ rpaduk

7.6 | OGparHbie 3 3
TPUTOHOMETPHUYECKHE
byHKITIN
Ypoku 06001meHus U 2 2
cUCcTeMaTH3allui 3HAaHUH.
KonTponbHast padorta Ne 1 1 1
I'nmasa VIII. IIpousBoanas u 20 20
ee reOMeTPHYECKHH CMBICJI

8.1 | IlpousBoaHas 3 3

8.2 | [IpousBonHas CTENIEHHOM 3 3
byHKITIN

8.3 | IIpaBuna 3 3
mddepeHnrpoBaHus

8.4 | IIpousBonHbIe HEKOTOPBIX 4 4
AJIEMEHTAPHBIX (QYHKIUN

8.5 | 'eomerpuueckuit CMBICIT 4 4
IIPOU3BOJHOMN
Ypoku 06001IeHus U 2 2
CHCTEMAaTH3aIINN 3HAHUH.
Konrponbnas padora Ne 2 1 1
I'maBa IX. IIpumeHeHnue 18 18
NPOU3BOAHOM K
HCCJIEIOBAHUIO (PYHKIMI

9.1 | Bo3pactanue u yObIBaHHE 2 2
byHKIIN

9.2 | DkcrpeMyMbl GYHKLIUU 3 3

9.3 | IlpumeHenne NpOU3BOAHON K 4 4
IIOCTPOEHHUIO rpauKoB
byHKIMI

9.4 | HauOonpliee W HauMeHbIIIee 3 3
3Ha4YeHUs1 QYHKIUU

9.5 | Beimykiocts rpaguka 3 3

¢byHKIMHU, TOUKH TIepernda
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Ypoku 06001eHus 1 2 2
CHUCTEMAaTH3allMH 3HAHUI.
KonTponbaas padorta Ne 3 1 1
I'maBa X. UnTerpan 17 17
10.1 | IlepBoobOpa3zHas 2 2
10.2 | IlpaBuna HaX0KICHU 2 2
NepBOOOPA3HBIX
10.3 | IImomans KPUBOJIMHEHHOU 3 3
Tpamneuuu u UHTerpa
10.4 | BeruucieHnue HHTETPAJIOB. 2 2
Brruncnenue momanei ¢
MTOMOIIHI0 UHTETPAJIOB.
10.5 | IlpumeHeHne npous3BOAHON U 3 3
WHTETpajla K  PEIICHHUIO
MPAKTUYECKHX 3aj]a4
Ypoku 00001meHus u 2 2
CUCTEMAaTHU3ALIMH 3HAHUU.
Kontponbnas padota Ne 4 1 1
KommuiekcHbie unciia 14
OrmpezienieHne  KOMIUIEKCHBIX 1
qHUCe
CnoxeHue U  yMHOXKEHHUE 1
KOMIUIEKCHBIX YHCEIT
Moayns KOMIUIEKCHOTO 1
qucia
Brruuranue u JielIeHUe 2
KOMILIEKCHBIX YHCEIl
I'eomerpuyeckas 1
UHTEpIIpeTalns
KOMILJIEKCHOT'O YHCTIa
Tpuronomerpuyeckas popma 2
KOMILJIEKCHOT'O YKCTIa
CaoiicTBa MOAYJIA u 1
aprymeHra KOMILJIEKCHOTO
yucia
KBanpatHoe ypaBHEHHE C 2

KOMIIJICKCHBIMH
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HECU3BCCTHBIMHU

[Tpumepsr peleHus 1
anreOpandecKnx ypaBHEHUH
Ypoku 06001IeHus U 1
CHCTEMAaTH3aIINH 3HAHUH.
KonTponbnast padora Ne 5 1
I'maBa XL DJIeMeHTBbI 13 13
KOMOUHATOPHKH
11.1 | KomOGuHnatopHble 3a1auu 2 2
11.2 | IlepecTtanoBKH 2 2
11.3 | Pazmenienus 2 2
11.4 | Coueranusi u uX CBOMCTBa 2 2
11.5 | bunoMuHanbHas bopmyna 2 2
Herorona
Ypoku 06001IeHus U 2 2
CHCTEMAaTH3aIlNN 3HAHUH.
KonTponbaas pabota Ne 6 1 1
I'maa XII. 3nakoMcTBO € 13 13
BEPOSITHOCTBIO
12.1 | BeposiTHOCTb COOBITUS 1 1
12.2 | CnoxxeHue BEpOATHOCTEN 2 2
12.3 | BeposiTHOCTD 2 2
MIPOTUBOMOIOKHOTO COOBITHUS
12.4 | YcioBHast BEpOATHOCTh 2 2
12.5 | BeposiTHOCTh  NIPOU3BEIACHUS 2 2
HE3aBHCHUMBIX COOBITHI
Ypoku 000011IeHNA u 1 1
CHUCTEMAaTH3allMH 3HAHUI.
Kontponbnas padora No 7 1 1
I'nasa XIII. CraTtuctuka 9 9
Crny4daifHble BETUYUHBI 2 2
LlenTpanbHble TEHACHLIMU 2 2
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Mepsl pazbpoca 3 3
Ypoxk 00001eHIS u 1 1
CUCTEMaTU3allM1 3HAHUU

Konrponsnas padora Ne 8 1 1
Hrorosoe noBropeHue 26 12
Hroro 136 136

I'eomerpusi 10 knace, YMK JI.C. AtaHnacsin

No Tema KonuuectBo | KommuectBo yacoB no | Konnuects
4acoB 10 KaJICHITapHO- 0
nporpamme TEMAaTUYECKOMY KOHTPOJIbH
TJIAHUPOBAHUIO bIX paboT

BBEJIEHMUE B 5 5

CTEPeOMEeTPHIO

I'JIABA 1. 19 19 2

IHapanieabHOCTH NPAMBIX

U ILJIOCKOCTEeH

§1. [MapannenbHOCTH 5 5

IPSIMBIX, IPSIMOM U

IIJIOCKOCTH

§2. Bzaumnoe 5 5

pacIoIoKEeHUE IPSIMBIX B

MIPOCTPAHCTBE. YTOJI MEKIY

JBYMsI IIPSIMBIMU

Konrtposbnas

paboTtaNel.1( 20mun)

§3. IlapamienbHOCTH 2 2

MIJIOCKOCTEM.

§4. Terparap u 5 5

napajuiejaenunes

KontponbHas padota Nel.2 1 1

3auer Nel 1 1

I'JIABA 11. 20 20 1

Ilepnien UKy IAPHOCTH

NPSIMbIX U IJIOCKOCTE

§1.IlepneHAuKyIIPHOCTD 6 6

MPSIMOM M TNIOCKOCTH.

§2. Ilepnenpuxynsap u 6 6

HaKJIOHHAsA. YTOJI MEXIY

NPSIMOM U TJIOCKOCTBIO.

§3. JIByrpanHslii yrom. 6 6

[IeprieHAUKYIAPHOCTD

IJIOCKOCTEMN

KonTponpHas padora Ne2.1 1 1

3auet No2 1 1
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I'JIABA I11. 16 16 1
MHOrorpaHHMKH
§1. Tlonsarue 4 4
MHoOTrorpanauka. Ilpusma
§2. Tlupamua 5 5
§3. [IpaBuiibHBIE 5 5
MHOT'OIPAaHHUKHU
Kontponbhas padota Ne3.1 1 1
3auet No3 1 1
Hrorosoe noBropenue 8 8
Htoro 68 68
I'eomerpus 11 kaace, YMK JI.C. AtanacsaH
No Tema KomnuectBo | KomuuectBo yacoB nmo | Kosmuuects
9acoB 10 KaJIeHJITapHO- 0
rporpamme TEeMaTHYECKOMY KOHTPOJIbH
IJJAHUPOBAHUIO bIX padoT
I'maBa IVv. uaunap, 16 16 1
KOHYC M 11ap.
§ 1. Hummnmp. 3 3
§ 2. Konyc. 3 3
§ 3. Coepa. 7 7
KonTpomnbHas padora Ned.1 1 1
3ayet Ned 1 1
I'naBa V. O6beMbI TeJ1. 17 17 1
§ 1. O6bem 3 3
PSIMOYTOJIBHOTO
napajuieJacnunesa.
§ 2. O6beM mpsIMOi TPU3MBI 2 2
U IWIHHAPA.
§ 3. OObeM HAKJIOHHOM 7 7
MPU3MBI, TUPAMUJIBI U
KOHYyca.
§ 4. O06bem mapa u 3 3
IoImaab c(epel.
KonTponpHas padora Ne5.1 1 1
3ayet NeS 1 1
I''/IABA VI. Bekrtopsl B 7 7 1
NMPOCTPAHCTBE
§1. Tlonsarue BexTOpa B 1 1
MIPOCTPAHCTBE.
§2. Cnoxenne u 2 2
BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha
YHUCIIO0
§3. Kommranapueie 3 3
BEKTODBI.
3adget Ne6 1 1
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I'nasa VII. Meton 16 16
KOOPAMHAT B

MPOCTPAHCTBE.

§ 1. Koopaunatel TOUKHY U 7 7
KOOPJMHATHI BEKTOPA.

§ 2. CkansipHoe 5 5
MIPOU3BE/ICHUE BEKTOPOB.

§ 3. JIBmokeHwus1. 2 2
KonTponpHas padora Ne7.1 1 1
3auet No7 1 1
Htorosoe noBropeHue 12 12
UTOTO 136 136
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5. OueHouyHble MaTepUabI
Cucrema OIIEHKHU TUIAHUPYEMBIX Pe3yJIbTaTOB.

Bospacraromue TpeOoBaHMS K BOCHHUTAHUIO MOJIOJEKHU, (POPMHUPOBAHUIO Y HEE UyBCTBA
OTBETCTBCHHOCTH, OPTaHM30BAHHOCTH M JUCIMILTUHBI TPEOYIOT PEIIUTEIHHOTO UCKOPECHEHUS
posIBIICHUS (popMan3Ma B OLEHKE 3HAHUN y4YalIuXcs, MPEoI0JICHUs TPOLEHTOMAaHUU.

OObexTuBHas1, NpaBUIbHAs M CBOEBPEMEHHAs OLIEHKAa 3HAaHUHA, YMEHMH M HaBBIKOB
ydalmxcs HMMeeT O0JbIlIoe BOCHUTaTeNbHOE 3HadeHue. OHa CrnocoOCTBYET IOBBIILIEHUIO
OTBETCTBEHHOCTH IIKOJBHUKOB 3a KauecTBO YyuyeObl, COOJIOAECHUIO0 Y4eOHOH, TpyAOBOH,
0OLIECTBEHHON AUCLMITIIMHBI, BbIpadaThiBaeT TpeOOBATENBHOCTD yUalUXCcsl K ce0e, IPaBUIbHYIO
UX CaMOOILICHKY, YECTHOCTb, NPaBAUBOCTb. lIpu olleHKe 3HAHUN yuuTeNeM YUYUTHIBAIOTCS HX
riyOMHa W MPOYHOCTH, MPOBEPSIETCS YMEHHUE INKOJIBHUKOB CBOOOTHO W BIIOJHE CO3HATEIHHO
IOPUMEHATh H3y4aeMblii TEOPETUYECKUH MaTepuan IMpH PEIIeHUM KOHKPETHBIX YYeOHBIX U
NPaKTUYECKUX 3a7ad, MPU CO3JIaHUH COOCTBEHHBIX BBICKA3bIBAHWN B YCTHOH HJIM MHUCHMEHHOU
¢dopme; yMeHue u3aaraTb CBOM MBICIU CBS3HO, JOIMYECKH HOCJIEI0BATENbHO, TPAMMaTHUYECKU
NPaBUIIBHO.

«Hopmbl OLIEHKH...» Tpu3BaHbl oOecrevyrBaTh OJMHAKOBBIE TPEOOBaHUS K 3HAHUSM,
YMEHMSIM M HaBbIKaM Yy4YallMXcs IO MareMaTuke. B HHMX ycTaHaBiuBaroTcs: 1) enuHble
HOpMAaTHUBBI OLIEHKHU 3HaHWM, YMEHUN U HABBIKOB; 2) 00bEM pa3IUYHBIX BHAOB MHUChMEHHBIX
paboT; 3) KOJIMYECTBO OTMETOK 32 Pa3JIMYHbIE BUABI MIMCbMEHHBIX Pa0OT.

OHGHI/IBaIOTCSI TOJIBKO TAaKUC 3HAHUS, YMCHUS WU HABBIKH YUalllUXCA, HAJl KOTOPBIMU OHU
paboTtanu uiM paboTaroT K MOMEHTY TPOBEPKH.

[TpoBepka 3HaHWH, YMEHHI U HABBIKOB MOKET IMPOBOJUTHCS KaK C IENBIO OMPEICICHUS UX
c(OpPMHUPOBAHHOCTH TI0 dTanaM 00y4eHHs (TEKYIUH KOHTPOJb), TaK U IS TIOJIBEJICHUS UTOTOB
paboThI 3a TOJT (MITOTOBBIN KOHTPOJIB).

C uenpl0 NOBBILIEHUS OTBETCTBEHHOCTH Y4YallUXCA 3a KAyeCTBO 3HAHUM YUUTEIb,
BBICTABJISIS OIIEHKY, HE TOJIBKO OOBSBIISAET, HO M OOBSICHUTH €€. DTO OTHOCHUTCS K OIEHKaM Kak 3a
YCTHBIE OTBETHI, TAaK U 32 BCE BUAbI MUCHbMEHHBIX PaboOT.

VYpoBeHb 3HaHUH ydamuxcs no matematuke B 10—I11 knaccax ycraHaBiMBaeTcs IyTeM
YCTHOIO oOIpoca (3HaHWE IpaBWJ, OINpPENENECHUH, aJrOPUTMOB JJIS PELICHHUS NPaKTUUYECKUX
3a/1a4) U BBINOJIHEHMS] Pa3IMYHbIX YIPAKHEHUMH.

1.01LeHKa yCTHBIX OTBETOB yYalUXCs
OTBeT OLeHMBaETCH 0TMETKOM «5», €CIIM YUEHUK:

- TIOJHO PACKpBLI COJepXaHHWE MaTepuasia B 0o0beMe, NPeAyCMOTPEHHOM IpOorpaMMol u
y4eOHUKOM;

- U3JIOKUJI MaTCpUuall TpaMOTHBIM SA3BIKOM, TOYHO HCIIOJIB3YyS MATCMATHYCCKYIO TCPMUHOJIOTUIO
H CUMBOJIUKY, B OHpCHeHeHHOﬁ JIOTHYECKOH nocCJICA0OBAaTCIbHOCTH,

-IPaBUIILHO BBIIOJHWI PUCYHKH, YEPTEXKHU, TpaUKH, COMyTCTBYIOIINE OTBETY;

-II0Ka3aJl YMEHUE WIUTIOCTPUPOBATH TEOPUI0 KOHKPETHBIMHU NPUMEPAMHU, IPUMEHSATh €€ B HOBOU
CUTYAalUH IPU BBIIIOJIHEHUH IPAKTUYECKOTO 3a1aHNUs;
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-IIPOJEMOHCTPUPOBA] ~ 3HAHWE  TEOPUU  paHEEC  MU3YYCHHBIX  COIYTCTBYIOIIUX  TEM,
c(OpMUPOBAHHOCTH U YCTOWYMBOCTH UCIIOJIB3YEMBIX IPU OTBETE YMEHHM U HABBIKOB;

-0OTBC€YaJI CaMOCTOATCIBHO, 0e3 HaBOOAIIUX BOIIPOCOB YUYHUTECIIA,

BO3MOJXHBI OJHAa — JABC HCTOYHOCTHU IIPU OCBCHICHUC BTOPOCTCIICHHBLIX BOIIPOCOB HJIM B
BBIKJIaJJKaX, KOTOPBIC YYCHHK JICTKO UCITPABHII IIOCJIC 3aMCYaHus YUUTCIIA.

OTBeT oOLEHUBAaETCSI OTMETKOH «4», €ClIM YJOBJIETBOPSIET B OCHOBHOM TpeOOBaHHUSIM Ha
OLICHKY «5», HO IIPY 3TOM UMEET OJMH U3 HEJAOCTATKOB:

-B U3JIOXKCHHUHU JIOMYIIEHBI HEOOJBINNE MPOOEITbI, HE HCKA3UBIIUE MATEMAaTHYECKOE COJICPIKAHHE
OTBETA,

-A0MyHIEHBI OJWH — JBa HEA0YECTA IIPU OCBCIICHHUU OCHOBHOI'O COACPIKAHUA OTBCTA,
HCITPABJICHHBIC IMMOCJIC 3aMCYAHUSA YUUTCIIA,

-AOITyIICHBI omuOKka uian Oosee JABYX HCOOYCTOB IMPU OCBCUICHUH BTOPOCTCIICHHBIX BOIIPOCOB
WJIN B BBIKJIAAKAX, JICTKO UCIIPABJIICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.

Otmetka «3» cTaBHUTCS B CIIeAYyOIHUX ClIydasax:

-HeTIOJIHO PacKpbITO COofiepkaHUe MaTepuaa (Colep:kaHre U3JI0KeHo (pparMeHTapHO, He BCeraa
MOCJIEIOBATENIBHO), HO MTOKa3aHo 00lee MOHUMAaHKUEe BOIPOCa M MPOJIEMOHCTPUPOBAHBI YMEHHS,
JIOCTATOYHBIE JUIsl yCBOCHUSI IPOTPAMMHOI0 MaTepuana;

-UMEJIMCh  3aTPyJHEHUS WIM JOMyLIeHbl OIIMOKM B ONpPENEJICHUH MaTeMaTH4eCKON
TEPMUHOJIOTHH, 4YepTekaxX, BBIKIAJIKAX, MCIPABICHHbIE II0CIE HECKOJBKUX HaBOJAIIUX
BOIPOCOB YUUTEJS;

-YYEHUK HE€ CIpPaBWICA C IPUMEHEHHEM TEOPUHM B HOBOM CHUTyallud IPU BBINOJIHEHUU
NPaKTUYECKOI0 3aJlaHMsl, HO BBIIOJIHMI 33aJaHHsl 0053aTEIbHOTO YPOBHS CJIOKHOCTH MO JaHHOU
TEME;

-pU  JIOCTaTOYHOM 3HAHUU TEOPETHUYECKOr0 MaTepuaia BBbISIBJICHA  HEJOCTATOYHAs
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OtMeTKa «2)» CTaBUTCS B CIEAYIOIINX CIy4asx:
-HE PacKpBITO OCHOBHOE COZIEpKaHNE Y4eOHOro MaTepuaa;

-00Hapy)XCHO HE3HAHHWE YYEHUKOM OoIblledl Wi Haumbojee BaXHOW dYacTH Y4eOHOTO
Marepuana,

=10y ICHBI omuoOKu B OIpCaACIICHUN HOH?[TI/IfI, Ipu  HCIOJIb30BAHHUU MaTeMaTHIeCKOM
TCPMHUHOJIOTUH, B PUCYHKAX, YCPTCIKAX HIIN l"pa(l)I/IKaX, B BBIKJIaJIKaX, KOTOPbIC HEC HCIIPABJICHLL
IMMOCJIC HECKOJIBKHNX HABOJAAIINX BOIIPOCOB YUUTCIIA.

Ouenka («5», «4», «3») MOXKET CTAaBUTHCS HE TOJBKO 32 €IMHOBPEMEHHBIN OTBET (Koraa

Ha TMPOBEPKY TMOATOTOBKM YyUYE€HHKAa OTBOAMTCA OIpeAeNeHHOe BpeMs), HO U 3a

paccpeOTOYCHHBIM BO BPEMEHH, T. €. 32 CYMMY OTBETOB, JAHHBIX YUYCHHUKOM Ha MPOTSHKCHUHU

ypoka (BBIBOJWTCS TMOYPOUHBIA Oaimi), MpU YCIOBUHU, YTO B TMpOIIECCE ypOKa HE TOJIBKO
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3a4CJIyIIMBAJIUCh OTBCTHI y4YallICrocsa, HO U OCYHICCTBJIAIACH IMMPOBCPKA €ro YMCHUA NPHUMCHATH
3HAaHUA Ha ITPAKTHUKE.

OneHka nMCbMEHHbBIX KOHTPOJIbHBIX paﬁoT.

OTtBeT OIIECHUBAETCS 0TMETKOM «5», CCIIn:

-pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO,

-B JIOTUYCCKUX PACCYKACHUAX U 000CHOBaHUH PCUICHUA HET HpO6GJIOB u OI_HI/I60K;

-B PCIICHUHN HET MAaTCMaTHYCCKUX oIIn0OoK (BO3MO)KH3 OJHa HETOYHOCTh, OIIMCKA, KOTOpasA HE
ABIIACTCA CICACTBUCM HC3HAHUA WJIM HCIIOHMMaHUA y‘IC6HOF0 MaTepI/IaJIa).

OtMeTKa «4» CTaBUTCA B CIICAYIOIHUX ClIydadax:

-paboTa BBIMOJIHEHA TMOJHOCTHIO, HO OOOCHOBAHMS IIIArOB PEIIEHUS HEIOCTaTOYHBI (eciu
yMEHHE 000CHOBBIBATh PACCYKICHUS HE SBISUIOCH CIICIIHATBLHBIM 00BEKTOM IMPOBEPKH );

-AOIMYIICHBI OJIHA OH_II/I6Ka W1 €CTh JIBa — TPpU HeILO‘IéTa B BBIKJIaJIKaX, pUCYHKax, 4CPTCKaAX HUJIN
rpadukax (ecim 3T BUJIbI pabOT HE SBJSUIUCH CTICIIHAIBHBIM 00bEKTOM MPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIIH:

-JIOTyIIeHo Oojiee OHOW OMMOKH WM 0ojee ABYX — TPEX HEIOYETOB B BBIKJIAJKAX, YePTEkKax
i rpadukax, Ho oOy4aromuiics o01anaeT 00s3aTeIbHBIMA YMEHUSAMH IO TIPOBEPAEMOI TeMe.

OT1MeTKa «2)» CTaBHUTCS, SCIIH:

-JIONYIICHBI CYIIECTBEHHBIC OIIMOKM, TMOKa3aBIIMe, 4YTO OOydwaromuiics He o0yiamaer
00s13aTeNbHBIMA YMEHHSIMHU 110 TAHHOM TeMe B MOJTHOM Mepe.

Yuutenb MOXKET TMOBBICUTh OTMETKY 3a OPHTMHAJIBLHBIA OTBET Ha BOIMPOC WM OPUTHHAIBHOE
pelieHue 3aJaud, KOTOPbIE€ CBHUICTEIBCTBYIOT O BBICOKOM MaT€MaTHYECKOM Pa3BUTHHU
oOyyaromerocs; 3a pemeHne 0oyiee CI0KHOW 3a/laud WM OTBET Ha 0oJiee CIOKHBIA BOIPOC,
PeUIOKEHHBIE 00YYarOIIEeMyCsl JOMOJHUTEIBHO TOCIE BBITIOTHCHHUS UM KaKUX-JTHOO JIPYTHX
3aJaHUH.

[Ipy OLEHKE 3HAHWM, YMEHMH M HaBLIKOB OOYYaIOIIUXCH CIIEAYET YUUTLIBATH BCE OUIMOKH
(rpy0Oble ¥ HerpyOble) U HETOYETHL.

3.1. I'py0bIMH CUMTAIOTCS OMINOKU:

-HE3HAaHME ONPENIETCHUSI OCHOBHBIX IMOHATUN, 3aKOHOB, IIPABUJI, OCHOBHBIX MOJOKEHHUI TEOPHH,
He3HaHue GopMyIl, OOIICTIPUHATHIX CHMBOJIOB 0003HAUCHUH BEIMYNH, SIUHUI] UX U3MEPCHHUS,

-He3HAHHE HAaUMEHOBaHUMI CAUHUIL UBMCPCHUA,
-HCYMCHUC BLIJICIIUTH B OTBETC I''TABHOC,
-HCYMCHHC IMPUMCHATH 3HAHUA, AJITOPUTMBI IJIS1 pCIICHUS 3a1a4,
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-HEyMEHHE JIe1aTh BBIBOBI U 0000IICHUS;

-HEyMEHHUE YUTaTh U CTPOUTH IPauKH;

-HEyMEHHE MO0JIb30BaThCs IEPBOUCTOYHUKAMHU, YIEOHUKOM U CIIPAaBOYHUKAMU;

-IIOTepst KOPHS WJIM COXPAHEHHE TOCTOPOHHETO KOPHS;

-oTOpaceIBaHue 0€3 0OBICHEHUI OJTHOTO U3 HHX;

-paBHO3HAYHBIC UM OIIMOKU;

-BBIYMCIIUTENIbHbIE OIIMOKH, €CJIM OHU HE SBJISIIOTCS ONUCKOIA;

-JIOTUYECKUE OIIMOKH.

3.2. K Herpy0ObIM ommOKam ciielyeT OTHECTH:

-HETOYHOCTh (POPMYJIUPOBOK, ONpeAETeHUH, MOHATHI, TeOpUl, BbI3BaHHASI HETIOJIHOTOM OXBaTa
OCHOBHBIX [TPU3HAKOB ONPEEIIIEMOr0 MOHITHS WM 3aMEHOM OJTHOTO - IBYX M3 3THX IIPU3HAKOB
BTOPOCTETNIEHHBIMU;

-HETOYHOCTH Tpaduka;

-HEpALMOHANILHBIA METOJ] PEIICHMs 3a/lauyd WM HEIOCTAaTOYHO MPOJYMAaHHBIN IJIaH OTBETa
(Hapy1IeHue JIOTUKH, TOIMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

-HepalMOHAJIbHBIE METO/IbI PaOOTHI CO CIIPABOYHON U APYTOH JINTEPATYPOH;
-HEyMEHUE pelulaTh 3a/1a4u, BHIIOJIHATh 3aJJaHUs B OOIIEM BU/JIE.
3.3. HegoyeramMu SBIIAIOTCS:

HEpalMOHAIbHBIC MPUEMBbI BEIYUCICHUN U MPeoOpa3oBaHuil; HEOPEKHOE BBHIMOTHEHHUE 3alHCeH,
YepTEkKEH, CXeM, TpauKoB.

BhoiBeeHHE HTOTOBBIX OIIEHOK

3a moiyroawe W Y4eOHBIA TOJl CTaBUTCA WTOTOBas olieHkKa. OHa SIBISETCS €IUHON U
oTpakaeT B 000OIIEHHOM BHU/I€ BCE CTOPOHBI MOJATOTOBKHM YUYCHHKA MO MaTeMaTHKE: YCBOCHHUE
TEOPETUYECKOT0 MaTepualia, OBJIAJCHHE YMEHHUSIMH MPUMEHEHHS TEOPETHYECKOro MaTrepuania
IIPUMEHSATH K PELICHUIO MPAKTUYECKUX, UCCIEN0BATEIbCKUX 3a/1a4.

NroroBas orieHKa BBIBOJUTHCS KaK CpeHEe apu(METHIECKOe MPEIIeCTBYIONIUX OIICHOK.
Pemaronym npu ee ornpeneaeHuH ciaeayeT CunTaTh (akTUYECKYIO MOArOTOBKY YUEHHKA 110 BCEM
MOKAa3aTeNsIM KO BPEMEHU BBIBEJICHUS STOM OLIEHKHU.

I[J'IS'I pfaan3annu CUCTCMBI OLNCHHMBAHUA HMCIIOJB3YIOTCA CICAYIOIME OINCHOYHBLIC MaTCpHaJibl:

KJ1acC ABTOp, Ha3BaHHUC, U30aTCJIbCTBO, 'O/l BEIITYCKa

10 xmacc VYuebnuk LI.A.AnumoBa
M.U.11abynun, M.B. TkaueBa. [lugakTrueckue MaTepuansl o anredpe u
HavanaMm a"anuza 10 kmacc. M.:IIpocBemnienne 2017 r
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®enoposa H.E. TkaueBa M.dD. Meroanueckue pekomeHaanuu Maemo3nHa
2004r.

VYuebnuk JI.C.AranacsiHa

M.A1. Caaksan, B.®.byty3oB. [Toypounsie pazpadotku o reometpun 10-11
kiacc. M.: Ilpocsemenne 2017 1. ¢.36

11 xnacc

Yyeonuk II.A.AnumoBa

M.U.111abynun, M.B. TkaueBa. [lugakTrueckue MaTepuasl 1o anredpe u
HavanaMm a"Hanm3a 10 knace. M.:Ilpocemenue 2017 r

®enoposa H.E. TkaueBa M.®D. Meroanueckue pekomenaanuu Muaemo3nHa
2004r.

VYuebnuk JI.C.AtanacsiHa

M.A1. Caaksan, B.®.byry3oB. [Toypounsie pazpadotku o reometpun 10-11
knacc. M.: IIpocBemenue 2017 1. ¢.36

XapaKTepncTnRa OICHOYHBIX MATCPHAJIOB

Anreopa u Hayasa anaiau3a 10 kiaace, YMK HI.A.AnumoBa

Cpoku npoBeeHus Ha3Banue Crpykrypa OneHouyHble MaTepUabl
paznena, Tema (KoHTpONBHAS (MCTOYHUK, CTPAHUIIA)
ypoKa paboTa, TecT..)

1 yeTBEepTH HetictBurensubl | KonTponbHas M.U.111abynun, M.B.
€ uncia paborta Tkauesa. [lunaktuueckue

MaTepuansl o anredpe u
HavanaM aHanuza 10 kiacc.
M.:IIpocsenienue 2017 r. c.42

1 yeTBepTH Crenennas KontponbHas M.U.111abynun, M.B.
byHKIUS pabota TkaueBa. [lunakTrueckue
MaTepuaisl 1o aaredpe u
Havanam aHanu3a 10 kiacc.
M.:ITpocsemenne 2017 r. ¢.60
2 yeTBepThH IToxazarensHast | KonTposbHas M.N.1abynun, M.B.
byHKIHS paborta Tkauesa. [lunaktuueckue
MaTepHasl 1o anredpe u
Havanam aHaimsa 10 kiacc.
M.:IIpocsenienue 2017 1. ¢.76
3 yeTBepTh Jlorapudpmuueck | KontponsHas M.N.111abynuH, M.B.
ast QyHKIUSA pabota TkaueBa. /lunaktuueckue
MaTepHuabl 1o aredpe u
Havanam aHanu3a 10 kiacc.
M.:IIpocsemenue 2017 r.
c.102
3 4eTBepTh KonTposbnas ®enoposa H.E. Tkauera M. D.
AnreOpanuecku | pabota Meroaunueckue peKkoMeHAAINI
€ YpaBHEHHUS U Muemoszuna 2004r. ¢.19
CUCTEMBI
HEJIMHENHBIX
YpaBHEHHUH
3 4eTBepTh Tpuronomerpuu | KontposbHas M.N.111a6ynuH, M.B.
eckue popMyIbl | paborta TkaueBa. /lunakTuyeckue

MaTepHuabl 1o aredpe u
Haudanam aHanmsa 10 kiaace.
M.:IlpocBemenue 2017 1.
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c.147

4 yeTBEpTH

Tpuronomerpud
ecKue
ypaBHEHUS

KonTposbhas
pabora

M.N.11Ia6ynuH, M.B.
TkaueBa. JlujakTuyecKue
MaTepuaisl 1o aaredpe u
Havanam aHanusa 10 kiacc.
M.:IIpocBemenue 2017 r.
c.171

Aareopa m Hayaaa aHaausa 11 kaace, YMK IIILA.AitumoBa

1 yeTBepTH Tpuronomerpuu | KonrtponsHas M.U.111abynun, M.B.
eckue GyHKIUU | paborta Tkauesa. /lunaktuueckue
MaTepHalIbl 1o anredpe u
Hayanam aHanusa 11 kiacc.
M.:[Ipocsermenue 2017 1. c.
2 4eTBepPTH ITponsBognas u | KonTtposbHas M.N.1abyxun, M.B.
ee paborta Tkauesa. [lunaktuueckue
TrE€OMETPUYECKHUN MaTepuansl o anredpe u
CMBICII Havanam aHaimsa 11 kiace.
M.:IlpocBemenne 2017 1. c.
2 4eTBepTh IIpumeHeHne Kontponbnas M.U.111abynun, M.B.
MPOU3BOJHON K | paboTa TkaueBa. JlunakTuueckue
UCCJIEIOBAaHUIO MaTepuasl 1o aaredpe u
GyHKIHHA Havanam aHanu3a 11 kiacc.
M.:IIpocsemienue 2017 r. c.
3 yeTBEpPTH WHurerpan KonTponsHas M.N.1abynun, M.B.
paborta Tkauesa. [lunaktuueckue
MaTepHansl 1o anredpe u
Havanam aHaimsa 11 kiace.
M.:IIpocsenienue 2017 r. c.
3 4eTBepTh Kommnekcusie | KonTposbHas ®enoposa H.E. Tkauera M.D.
qucia pabota MeTtoauueckue pekoMeH1alnuu
Muemo3suna 2004r. c.24
3 yeTBEpPTH OneMeHThI KoHnTponbHas ®epnoposa H.E. TkaueBa M.D.
KOMOWHATOPHUKH | paboTa Mertoandeckue peKOMeHAANN
Muemosuna 2004r. c.25
4 4eTBepTh 3HAaKOMCTBO € KonTposbnas ®enopona H.E. Tkauera M. ®D.
BEPOATHOCTHIO pabora MeTtoauueckue pekoMeH1alnuu
Muemosuna 2004r. ¢.26
4 yeTBepThH Craructuka KontposbHas ®enoposa H.E. TkaueBa M.D.
paboTta Meroanueckue peKoOMeHAANI

Muemosuna 2004r. ¢.27

I'eomerpus 10 kaace,

YMK JI.C. Atanacsu

Cpoxu npoBeneHus Ha3Banue Crpyxkrypa OneHoyHble MaTepUabl
pasznena, Tema (KoHTpONBHAS (MCTOYHHK, CTPAHUIIA)
ypoKa pabota, TecT..)

1 ueTBepThH [TapannensHocts | KoHTposibHas M.4. Caaksn, B.®.byTty30B.
MIPSIMBIX U paborta [Toypounsie pa3paboTKu 110
IJIOCKOCTEN reometpun 10-11 xnacc. M.:

IIpocsemenue 2017 r. ¢.36

2 4eTBEpTh [TapannensHocth | KonTposbHas M. CaaksiH, B.®.byTy30B.
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MPSIMBIX U pabota [Toypounsbie pa3pabOTKH 1Mo
MJIOCKOCTEM reomerpuun 10-11 kimacc. M.:
[Ipoceemienue 2017 r. c.51
3 4eTBepTh [Tepnenaukynsip | KonTposbHas M. 4. Caaksn, B.®.byTy30B.
HOCTh IPSIMBIX U | paboTa [Toypounsle pa3paboTKu 110
MJIOCKOCTEH reomerpuu 10-11 kiacc. M.
[Ipocsemenue 2017 . ¢.85
4 yeTBEpTH Muororpannuku | KontposbHas M.4. Caaksn, B.®.byTy30B.
pabora [Toypounsle pa3paboTKu 110

reomerpuu 10-11 kimacc. M.
IIpocBemenune 2017 1. c.112

I'eomerpus 10 kaace, YMK JI.C. Atanacsin

Cpoku npoBeeHus Ha3Banue Crpykrypa OneHoyHble MaTepUabl
pasznena, Tema (KOHTpOJIbHAsS (MCTOYHMK, CTPAHUIIA)
ypoKa paboTa, TecT..)

1 yeTBepTH [Mununnp, konyc | KonTposbHas M.4. Caaksn, B.®.byTty30B.
v 1Iap. paborta [Toypounsie pa3pabOTKH MO

reomerpun 10-11 xnacc. M.:

IIpocsemenue 2017 r. c.131

2 4eTBepTh OObeMsI Ter. Kontponbnas M.41. Caaksn, B.®.byTy30B.
pabora [Toypounsie pa3paboTKu 10

reomerpun 10-11 xnacc. M.:

[Tpoceemenue 2017 r. c.156

3 yeTBEpTH Bexkrops! B 3a4er M.4. Caaksn, B.®.byTty30B.
IPOCTPAHCTBE IToypouHsle pa3paboTku MO

reomerpun 10-11 knacc. M.:
IIpocsemenue 2017 1. ¢.170

4 yeTBepThH Meron KonrposbHas M.4. Caaksn, B.®.byTty30B.
KOOPJIMHAT B paborta [Toypounsie pa3pabOTKH 1O
IIPOCTPAHCTBE reomerpun 10-11 xnacc. M.:

IIpocsemenue 2017 r. ¢.207

Hanpasienus npoeKTHOH eI TeNbHOCTH 00yYaoniXcsl.

Ilenp yuyeOHO-MCCIIEAOBATENLCKOM M HPOEKTHOM JEATENIBHOCTH — O0ydYaroluxcs
(hopMHpOBaHKHE KOMIIETEHTHOCTH padOTaTh Ha TOCTHKECHUE TUITAHUPYEMOTO Pe3yJsIbTara.

IIaTh OCHOBHEIX 3ajJa4:

-dopMupoBaHHE YHUBEPCATIBHBIX YUCOHBIX M UCCIIE0BATEIbCKUAX NCHCTBUN.
-OcBoeHME NIPOAYKTUBHO-OPUEHTUPOBAHHON ACSITEIBHOCTH.

-OBiajieHue 3HAHUSMU U HaBBIKAMU LIE€JICHANPABICHHONW TBOPUYECKOM MIESTENBHOCTH U

pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH.

-@opMUpOBaHUE PALIMOHAIIBHBIX MOJEJIEH IIOBEICHHUS.

-CoBeplIeHCTBOBAHNE HABBIKOB COTPY/IHUYECTBA.

[IpoektHast nmesrenpHOCTh. JIf0Oass caMmocTosTeNnbHAs, COLMANBHO 3HAUYUMas U
OpraHM30BaHHASI JIEATEIBHOCTh OOyYaloOIIMXCs, ONUparomiascss Ha WX WHIUBUAYaJIbHbIC
MHULMATUBBI, NHTEPECHI U NIPEANOUTEHUS, HAPABICHHAs HAa IOCTH)KEHUE PEAJIbHOM, IMYHOCTHO
3HAYMMOM, TOCTHKUMOM LENIH, UMEIOIIas IUIaH U KPUTEPUU OLICHKH pe3yJIbTarta, MoAepKaHHas
KYJbTYpOH JESITeIbHOCTH 00yUaIOMIUXCsl, TPAJUIHUAMH, LIEHHOCTSIMH, OCBOGHHBIMH HOPMaMH H
obpasmamu.

Tunsl NpoexkToB:

Unghopmayuonnwiti npoexm. ITOT THIT IPOSKTA HAIIPABJICH Ha paboTy ¢ mHpOpMAaIUe o
KakoM-Tu0o  oOBbekTe, sBieHWH. Ero memp — 0O0y4YeHHME  YYaCTHHKOB  IIPOCKTa
I[eJICHAIIPABIICHHOMY cOOpy MH(pOpManuu, €€ CTPYKTYPUPOBAHUIO, AaHAIIU3Y ¥ 000O0IICHHUIO.
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Yuebno-uccneoosamenvckuii  npoexm. CoBHalaeT C XapaKTepUCTUKaMU y4deOHO-
HCCIIEIOBATENIbCKON  JIEATENbHOCTH, JOMOJHEHHOW TpPaJUIMOHHBIMU TPU3HAKAMHU IPOEKTA.
MoxeT OBITh MpeIMETHBIM, MEXIPEAMETHbIM WIM OPHUEHTHPOBAHHBIM Ha COJEp)KaHHE
Hay4HOTO HAIpaBJIEHUS, HE BXOJAIIETO B MEepeUYeHb HIKOJbHBIX MpeaMeToB. OCHOBHas LENb —
(hopMHUpOBaHNE METANIPEIMETHBIX PE3yJIbTATOB U MPEICTaBICHUI.

Coyuanvuwiti  npoexm. lleneHanpaBieHHass couuanbHas (OOLIECTBEHHAs) MPAKTHKA,
HO3BOJISIOINAsT  OOy4arolMMCsl BbIOMpATh JIMHHUIO IIOBEJEHHMS B OTHOIIEHUH COLIMAIbHBIX
npobieM u sBiIeHUH. SBnsercs ynoOHBIM CpeacTBOM (HOPMHUPOBAHHS COIMAIBHOTO OIBITA,
COLMAIBHBIX KOMIIETEHTHOCTEH UM KOMIIETEHIMH OOydYarolMXcs, OBJIAJCHHUS OCHOBHBIMU
COLIMAJIbHBIMU POJISIMH, IOMOTAeT OCBAaMBaTh IIPaBHJIa OOIIECTBEHHOI'O IIOBEICHUSI.

Hnpopmayuonno-nosnasamenvuoii.  SIBnsercs co3gaHue, KOHCTPYMPOBAHUE — MIIU
MOJICpHHU3ALMsI HA OCHOBE IIPEIMETHOIO COJCPKAHMUS.
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[Ipunoxenue 1
1.YuebHo — meToguueckoe obecneyeHne. CNUCOK NUTEPATYpbI

Y4eOHO-MeTOAnYeCKOe U MaTepHalIbHO-TEXHUUECKOe obecreueHne

Ilpozpammno-nopmamuenvie 00OKymeHnmol:

dyHaaMeHTalbHOE SAPO conepikaHus obmero oopasosanus. [lox pen. B.B. Kosznosa, A
M. Kongakosa. — M.: I[Ipocsemienue, 2009.

®I'OC: cpennee oduee oopazoBanue // PI'OC. M.: I[Ipocsemenue, 2012.

[Tporpammer o6meo6pazoBaTenbHbiXx yupexkaenuin @I'OC. Maremaruka. 10-11 kmacchr,
cocraButenb bypmuctpoBa T.A. (Anrebpa. COopHuk pabounx mnporpamm. 10-11 xmaccer
nmocobue s yuutene oOmieoOpazoBarenbHbIX yupexkaenuit M.: Ilpocsemenue, 2016;
I'eomerpuss. CoOopuuk pabGouux mnporpamm. 10-11 kmaceel; mocoOue anst  yuuTeneu
obmeobpaszoBaTenbHbIX yupexaenuit M.: [Ipocsemenue, 2015)

VYueOHuKn Mertoanueckue mocooums

OcHoBHas (00s13aTenbHas)
yueOHas TuTepaTypa Jlurepartypa JUisl yIuTeIs
I YYCHUKA

1. A. AnumoB. AnreOpa u Hayana | @enoposa H.E. TkaueBa M.®. Metoauueckue
agann3a 10 -11 xmaccel. M.: pekomengauuu. M.: [Ipocsemenne 2017r.
ITpocsemenue 2017 r.

AranacsH JI.C. u np. 'eomerpust | M.S. Caaksin, B.®.byTy30B. [loypounsie pa3paboTku 1mo
10-11 xu. M.: [IpocBemienune reometpun 10-11 kiacc. M.: IIpocsemenne 2017 r. ¢.156

Pexomennyembie nH(popMalnoOHHbIEe pecypchl B UHTEepHeTe
http://www.drofa.ru — caiit uznarensctsa «JIpodar.
http://www.wikipedia.org — yHHMBepcaibHasi SHIIUKIONE U

http://www.rubricon.com — sHIUKIONEAUS «PyOpUKOH».

http://www.school-collection.edu.ru — enuHas Kkoulekmus M[HQPPOBBIX 00pPa30BATEIHHBIX
pecypcoB.
http://oTKpEITHIA ypokpd.MaTemMaTuKa- S uay Ha ypoOK MaTeMaTHKH
http://www.ege.edu.ru/ Enuneri ['ocynapcTBeHHBIH
9K3aMeH

http://www.standart.edu.rw/ - @Denepanbubiii  ['ocynapctBennsiii  OOpa3oBaTeNnbHBIIM
Cranpapr

http://www.edu.ru/ - Poccuiickuii 06pazoBaTenbHbIN MOPTA

http://www.school.edu.ru/ - Poccuiickuii 00meo0pa3oBaTebHbIN MOPTAT
http://fcior.edu.ru/ - denepanbHbiil IEHTP HHOOPMAITMOHHO-00Pa30BATEIBHBIX PECYPCOB
http://window.edu.ru/ - EnnHoe okHO ocTyma K 00pa3oBaTelbHBIM pecypcam
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http://www.drofa.ru/
http://www.wikipedia.org/
http://www.rubricon.com/
http://www.school-collection.edu.ru/
http://lit.1september.ru/urok/
http://www.ege.edu.ru/
http://www.standart.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
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