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1. ITosicHUTEIbHAS 3aNIMCKA

PaGouas mporpamma mo maremartuke s 10-11-x KaccoB sBISETCS COCTABHOM YaCThIO
OCHOBHOM 00pa30BaTelIbHON MPOrpaMMBbl cperHero oodmiero odpa3zoBaHus MyHUIMIIAIBLHOTO
OropKeTHOTO 00IIe00pa3oBarensHOro yupexaeHus "CpenHss oOmieoOpasoBarenbHas IIKOJIA
Ne7" m cocraBnmeHa B COOTBETCTBUM C OCHOBHBIMU IOJIO)KE€HUsAMU DenepanbHOTO
roCyJapCTBEHHOTO O00Opa30oBaTEbHOTO CTaHAapTa cpeaHero oomiero obOpazoBaHus (MpHKa3
MunoOpuayku P® Ne 413 ot 17 mas 2012 r.), pexomennanusimu [lpumepHoil mporpaMMel
cpeaHero oomero oOpa3oBaHusi 1o Martematuke u [Iporpamwmbl  00mI€00pa30BaTENBHBIX
yupexxaennit ®I'OC. Marematnka 10-11 kmaccwl. (AnreOpa ¥ Hayaga MaTeMaTHYECKOTO
ananu3a. COopHuk pabouux mnporpamm. 10-11 kmaccel 0a30BbI U yrayOJEHHBIN YpPOBHHU;
mocodbue Juig yuutened oOmieoOpazoBartenbHbIX yupexaeHuit -M.: IlpocBemenue, 2016;
I'eomerpus. CoOopuuk pabouux mnporpamm 10-11 kmacce; mocoOue uist  yuurtenen
o0r1eo0pazoBareNbHbIX yupekaeHuit -M.: [Tpocsemnienne, 2015)

Pabouass yueOHasi mporpamMma HE COJACPKUT PACXOXKACHUH C aBTOPCKHUMH IPOTpaMMaMH
. A..AnumoBa u np., (Anrebpa W Hauyaja maTemMaTHdeckoro aHanu3a. COOpHUK pabodmx
nporpamMM. 10-11 xmaccel 6a30BbI M yrUIyOJIGHHBIH ypOBHM; IocoOue Isl yduuTenei
o01eoOpazoBaTeNbHBIX yupexaeHuit.- M.: [Ipocsemenue, 2016.; JI.C. Aranacsna (I'eometpus.
Coopuauk paboumx mporpamm. 10-11 kmaccel; mocobue s yautenen o0meo0pa3oBaTeIbHBIX
yupesxxaenuit -M.: [Ipocerienue, 2015).

[Iporpamma jgeTanu3mpyeT W pPacKphIBAET COJACPKAHHWE CTAaHIAPTa, OMpEAesseT OO0
CTpaTeruio OOydeHHs, BOCIUTAHUS W Pa3BUTHUS YJAlIUXCS CPENCTBAMH YYEOHOTO IMpeaMeTra
B COOTBETCTBHH C EISIMH HM3YYCHHs] MaTeMaTHKH, KOTOpPBIE OIpPEICTCHBI CTaHIAPTOM.

OO0yueHune OCyIIECTBISCTCS MO CIASAYIOMNUM YICOHUKAM :
1. IILA.AnmumoB wu np. Anrebpa u Hadajna Marematudeckoro anammsa 10-11 xmaccer
0a30BbIl U yriryosieHHbild ypoBHH M: [IpocBemenne 2020 r.
2. Aranacsn JI.C. u ap. 'eomerpus 10-11 k. M.: [Ipocemenue, 2014 . - 2020 r.
Cpok peanuzanuu padoueit mporpaMmbl 2 roja.
W3ydyeHne mMaTeMaTHKU B CTaplIei IIKOJIE OCYIIECTBJSETCS Ha ABYX YPOBHAX - 0a30BOM U
YrIyOJIeHHOM, KaX/IbIi U3 KOTOPBIX UMEET CBOIO CIIEU(UKY.
Ha 6a3oBoM ypoBHe pemiatoTcst mpoOsembl, CBsi3aHHbIE ¢ (HOPMUPOBAHUEM OOLIEH KYIbTYpBI, C
pPa3BUBAIOMIMMHU M BOCIHUTATEJIBHBIMHU LENsIMU 00pa3oBaHUs, B COLMAIU3ALUU JTHYHOCTH.
N3ydeHnue Kypca MaTeMaTuku Ha 0a30BOM YpOBHE CTABUT CBOEHU II€JIbIO MOBBICUTH KYJIbTYPHBIN
YpOBEHb 4eJOBeKa M 3aBemaeT (OpMHpOBaHHE OTHOCUTENIBHO IIEJIOCTHOM  CHUCTEMBI
MaTeMaTHYeCKUX 3HAHUW KaK OCHOBBI Uil MPOJOJDKEHUss oOpa3oBaHUs B 00JacTsIX, He
CBSI3aHHBIX C MAaTEMATHKOM.
YrinyOneHHbIE ypOBEHb CHOCOOCTBYET TMOJYYEHHIO OOpa3oBaHHs B COOTBETCTBHHM  CO
CKJIOHHOCTSIMM W  TMOTPEOHOCTSIMM  ydamuxcsi, oOecrnedynBaeT UMX OpPHUEHTAUIO U
camoornpenenenue. M3ydyeHrue kypca MaTeMaTUKH Ha yriIyOJIEHHOM YPOBHE CTaBHUT CBOEH LEIbIO
3aBepuieHre (HOPMHUPOBAHMS CUCTEMbl MATEMATUYECKUX 3HAHUI KaK OCHOBBI JJISl MPOJIOJKEHUS
MaTeMaTH4ecKoro oOpa3oBaHUsi B cucTeMe NpodecCHOHaNbHOW MOAroTOBKU. OTKphIBaeT
JIOTIOTHUTEIbHBIE BO3MOKHOCTH U COBEPIICHCTBOBAHMSI WHTEIUIEKTYyaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEl  BBIMTYCKHUKOB, Pa3BUTUSl  HMCCIENAOBATEIbCKUX YMEHUW U HaBBIKOB,
(hopMHUPOBaHUSI KYTbTYPHI MBIIUICHHUS] U MAaTEMaTHYECKOTO S3bIKA.
N3ydeHne xypca MareMaTUKd Ha 0a30BOM ypOBHE CTaBUT CBOEH HAMpaBICHO HA JOCTIKEHUE
CHEAYIOIIUX LeJIeH:
® OBJIQJICHHE CHCTEMON MaTeMaTW4YeCKHMX MOHSATHH, 3aKOHOB M METOJIOB, W3YyYaeMbIX B
mpenenax OCHOBHOUM 00pazoBaTeNbHOW MpOrpamMMbl CpEeTHEro oO0miero o0pa3oBaHUS,
YCTaHOBJICHHE JIOTHYECKON CBS3H MEXAY HUMU;
® OCO3HaHHE U OOBSICHEHHE POJM MAaTEeMATUKH B OMUCAHUHM U UCCIECIOBAaHUHM MPOIIECCOB U
SIBJICHUI; TIPEJICTABICHUE O MATEMaTHIECKOM MOJICTTUPOBAHUH M €0 BOZMOKHOCTSIX;
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® OBJIQJICHUE MATEMATUYECKON TEPMHUHOJOTHEW M CHUMBOJMKOW, HAYaJbHBIMU IMOHATHAMHU
JOTMKM W IPUHLUUIIAMH MaTEMaTU4YECKOIO JO0Ka3aTelbCTBA;  CaMOCTOSITEIBHOIO
IIPOBEICHUS JOKA3aTEIbHbBIX PACCYKICHUHN B XO/I€ pELICHUS 3a/1a4;
® BBINIOJIHEHUE TOYHBIX WM TMPHUOIMKCHHBIX BBIYHCICHHE M MPEOOpa30BaHUN BHIPAKEHUM;
peuieHue ypaBHEHUMHM M HEPABEHCTB; PEIICHUME TEKCTOBBIX 3a1ad; MCCIEI0BAHUE
(GyHKIUH, MOCTpOEHHE WX TPadHKOB; OLEHKA BEPOSITHOCTH HACTYIUICHUS COOBITHIA B
MIPOCTEMIINX CUTYALUAX;
¢ n300paKeHNe MIIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTYp , UX KOMOWHAIIHIA;
YTEHHE TEOMETPUYECKUX 4YepTeKed; omucanne u OOOCHOBAaHHE CBOWMCTB (Guryp u
OTHOIIEHUN MEXY HUMU,
® CIIOCOOHOCTh NMPUMEHSATH NMPUOOPETEHHBbIE 3HAHUS U YMEHUS JUIsl PElIeHus 3ajad, B TOM
quclie 3aJ]a4 IPaKTUUYECKOr0 XapakTepa U 3a/1a4 U3 CMEKHBIX Y4eOHBIX IPEIMETOB.
Ha yrnybnenHoM ypoBHE K MEpEeUUCICHHBIM BBIIIE J00ABIISIOTCS:
® CTAaHOBJICHHE MOTHMBALMM K IOCJIEAYIOLIEMY H3Y4YEHHIO MAaTEMaTHKH, €CTECTBEHHBIX W
TEXHUYECKUX JIUCUUIUIMH B  YYPEXKACHHUAX CHUCTEMBl CpPEAHET0 M  BBICIIETO
npodecCuoHaIBHOTO 00pa30BaHUs U JIsl CaMOOOpa30BaHNS,
® MOHUMAaHUE W YMEHHE OOBSICHHUTH MPUYUHBI BBEACHHUS aOCTPAKIUH TIPH TMOCTPOCHUH
MaTeMaTH4YEeCKUX TEOPUH;
® OCO3HAHME W BBISABICHHE CTPYKTYPBl JOKAa3aTENIbHBIX PACCYKJICHHUU, JIOTHYECKH
000CHOBaHMSI JI0KA3aTEJIbCTB; OCMBICIEHHE MPOOJIEMbl COOTBETCTBUSA JEAYKTUBHBIX
BBIBOJIOB OTBJICUEHHBIX TEOPUI U pEaTbHOM KHU3HH;
® OBJI3/ICHHE OCHOBHBIMHU MOHSTUSIMH, MJIEIMU U METOJaMU MaTeMaTUYECKOro aHaln3a,
TEOPUHU BEPOSITHOCTEH M CTaTUCTHKH; CIOCOOHOCTh MPUMEHSTh NOJyYSHHbIC 3HAHUS JJIs
OTIHMCAaHUSA U aHaJIu3a Mpo0JieM U3 peaibHOM JKU3HU;
® F'OTOBHOCTh K PELICHHIO MIMPOKOTO KJlacca 3aJad U3 Pa3jIudHbIX PA3[esIOB MAaTEMaTUKU U
CMEXHBIX Y4eOHBIX MPEAMETOB, K TOMCKOBOW U TBOPUYECKOU EATEIHHOCTH, B TOM YHCIIE
IIpY PELICHUH HECTaHJAPTHBIX 3a/a4;
® OBJIAJICHUE HABBIKAMM MCIOJIb30BaHUS KOMIIBIOTEPHBIX MPOrpaMM I[P  PEIICHUH
MaTeMaTHUYECKUX 3a/a4, B TOM YMCJIE JUISl TIOUCKA IYTH PELIEHUS U WLIIOCTPALUU X0/1a
paccyXJIeHus.
CopepxaTtenbHOM OCHOBOM U IJIaBHBIM CPEICTBOM (DOPMUPOBAHUS U PA3BUTHUS BCEX YKA3aHHBIX
CIIOCOOHOCTEH CIY)KMUT IleJIeHaNpaBJIeHHbI 0TOOp yueOHOTO MaTrepuala, KOTOpBIM BeAETca Ha
OCHOBE TMPHUHIMIOB HAYYHOCTH U (yHIAaMEHTaIbHOCTH, HUCTOPU3MA, JOCTYIIHOCTH U
HEMPEPBIBHOCTH, LIETOCTHOCTH M CHUCTEMHOCTH MaTeMaTHYeCKOTO O00pa30BaHHUs, €ro CBA3H C
TEXHUKOU, TexHoJoruel, xu3Hpto. ConmepkaHue mo anrebpe W HayaisaM MaTEMaTHYECKOTO
aHanu3a (opmupyercs Ha ocHoBe DyHIAMEHTAIBHOTO Spa IMIKOJIHHOIO MaTeMaTU4YECKOTO
oOpazoBanusi. OHO TMpEACTaBICHO B BHUAE COBOKYIIHOCTH COJEpXKATENbHBIX JIHMHHIA,
packpbIBaOIIUX HanojJHeHue DyHAAMEHTAIBHOrO fApa IIKOJBHOIO MaTEMaTUYeCKOIro
oOpa3oBaHusl MPUMEHHUTENBHO K crTapmield mkone. I[Iporpamma permameHTHpyeT O00BEM
Marepuana, o0s3aTeNpHOTO JJIsi M3YYeHHUs, HO He 3aJaéT pachpelelieHHs €ro Mo KiaccaM.
[ToaTroMy cozepxaHHe JaHHOTO Kypca BKIIOYAeT CIEAYIOLIUE pa3fenbl: «Anredpay;
«Marematnueckuii aHanus»; «BeposTHOCTh M cratuctukay; «['eomerpusi». ConepxaHue
pasnena «Anredpa» cmocoOCTBYeT (OPMHUPOBAHHIO y YYAIIUXCS MaTEMaTHYECKOIo armapara
JUISL peLlIeHUs 3a/Jad OKpyXKarwlled peanbHOCTH. lIponomxaercs u3ydeHHE MHOTOWIEHOB C
enbIMA Ko GUIIMEHTaMH, METOJ0B HAaxXO0XIACHHS MX palMOHANBHBIX KopHel. [Ipoumcxomut
pa3BUTHE U 3aBepiieHue 0a30BbIX 3HaHUU 0 ymcne. Tema «KoMmuekcHble YMCIa» 3HAKOMUT
yUYalluXcsi C MOHSATHEM KOMIUIEKCHOTO 4YHUCINA, MpPaBWJIAMHM JEUCTBUM C HUMH, Pa3IUYHBIMHU
dbopMaMu 3amMCH KOMIUIEKCHBIX YHCENl, PEIIeHHEeM TMPOCTEUIINX YpaBHEHUH B TIOJNeE
KOMIUIEKCHBIX YHCEJI W 3aBEpIIaeT OCHOBHYIO COJEPKATEIbHYIO JMHHUIO Kypca IIKOJbHOU
MaTematuku «Uucnaa». OCHOBHOE HazHau€HHE 3THX BOIPOCOB CBS3aHO C MOBBIMICHUEM 00IIei
MaTeMaTU4eCKOW TMOJATOTOBKH YYaIIUXCS, OCBOCHHEM IMPOCTHIX U APPEKTUBHBIX MHPUEMOB
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pemieHust anreOpanueckux 3agad. Paszgen «MareMaTHUecKuil aHaiau3» MPEACTAaBICH TPeMs
OCHOBHBIMH TeMaMH: «JneMeHTapHble GyHKIun», «[IponsBognas» u «Murerpam». Conepxkanue
3TOTO pa3iesia HaleJIeHO Ha MOJyYeHHE IIKOJbHUKAMU KOHKPETHBIX 3HAaHWH O (DYHKLIHHU Kak
BaOXHEWIIEW MOJENM ONHCAHUS M HUCCIEAOBAaHMUA PA3HOOOPA3HBIX pEATbHBIX IPOLIECCOB.
W3yueHne CTENEHHBIX, MOKA3aTENbHBIX, JOTapu(PMUUYECKUX U TPUTOHOMETPUYECKUX (YHKIUI
IIPOJIOJIKAET 3HAKOMCTBO YYalIUXCS C OCHOBHBIMHU 3JEMEHTAapHbIMU (DYHKLHMSMH, HAuyaToe B
OCHOBHOHM  mikoje. IloMuMO  OBJIaZieHMsI  HENOCPEJICTBEHHBIMH  YMEHMSIMH  pELIaTh
COOTBETCTBYIOIIIE ypPaBHEHUS W HEPABEHCTBA, Yy ydamuxcs (QOpPMHpYETCsl — 3amac
TEOMETPUYECKUX TPEACTABICHUH, JISKAIIUX B OCHOBE OOBSICHEHUS IPABOMEPHOCTH
CTaHJIAPTHBIX U 3BPUCTUYECKUX NPUEMOB perieHus 3a1ad. Tembl «I[IponsBonnas» u «Murerpam»
coJiep)KaT TPaJUWLMOHHO TPYAHbIE BOIPOCHI JJISl IIKOJILHUKOB, JaXe JUIsl T€X, KTO BbIOpai
M3y4YeHHE MaTeMaTHKU Ha yrJIyOJE€HHOM ypOBHE, TOATOMY UX H3JIOKEHHE MPErosaraeT onopy
Ha T€OMETPUYECKYIO HAIJISIIHOCTh M HAa €CTECTBEHHYIO MHTYMIIMIO ydalluxcs, Oosiee, 4eM Ha
cTporue ompejeneHus. Tem He MeHee 3HaKOMCTBO C 3TUM MaTepuajoM AT MpeicTaBlieHUE
ydqamumcs 00 o0mmX HAesX M METoJax MareMmarndecko Hayku. [lpu u3ydeHuwm pasjaena
«BeposiTHOCTD W CTaTUCTUKa» paccMaTpUBAIOTCS pa3MYHbIE MaTeMaTUYeCKUe MOJIEINH,
MO3BOJISIFOIIME U3MEPSITh U CPAaBHUBATH BEPOSTHOCTU PA3JIMYHBIX COOBITHM, J€JIaTh BBIBOJBI U
MPOTHO3BI. DJTOT MaTepHall HEOOXOAMM TIPEeXKIe Bcero sl (OPMHUPOBAHUS Yy yUYaIIUXCS
(GYHKIIMOHAIBHOW TPaMOTHOCTM — YMEHHS BOCIpPUHUMATh W KPUTUYECKH aHAIM3MPOBATH
nH(pOpMalKIO, MPEACTaBIEHHYI0 B pa3iMyYHbIX (popmax, MOHMMATh BEPOSTHOCTHBIN XapakTep
MHOTHX peabHbIX 3aBUCUMOCTEM.
Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHe

Y4eOHbIH M1aH OCHOBHOM 00pa30BaTeIbHON MTPOTPaMMBbI CPETHEr0 001IeT0 00pa3oBaHuUs
OI'OC mis o6pazoBaTenbHBIX yupexaeHui Poccuiickoit deneparuu nmpeaycmMaTpuBaeT
00s13aTeIbHOE N3yUYEeHNE MaTEeMAaTUKH Ha YPOBHE CpeIHET0 001ero oopasoBanus B o0beme 408
yacoB. B Tom uncne: B 10 ximacce — 204 gaca, B 11 kimacce — 2049aca. Anrebpa u Havaina
aHaJlM3a U3yvaercs Ha yriIyOJIeHHOM YpoBHE 4 uaca B Helelro, reoMeTpus Ha 0a30BOM 2 yaca.



2. [lnanupyemble pe3yJbTaThl OCBOEHHS] Y4eOHOTO MpeIMeTa
Maremaruka: anreOpa 1 HadaJla MATeMaTHYECKOT0 aHAIN3a, TeOMETPUs

ba3oBb1il ypoBeHb

«IIpo6ieMHO-(PYHKIIMOHAIBHBIEC PE3YIbTATHI

VYri1y0naeHHbIN ypOBEHB

«CHUCTEMHO-TEOPETUUECKHE PE3yTbTaThI»

Paszpen . BeimycKHUK Hay4uuTCst III. Bemyckauk  noay4ut | II. BellmyckHUK HayuuTCs IV. BbIlycCKHUK  TOJIy4HT
BO3MOKHOCTb HAyUUThCS BO3MOKHOCTb HAy4UThCS
Hemn ocBoenus | s HACTIOJTB30BaHUSA B | [lnsa pa3Butus wmbluuieHus, | s ycnemHoro | [{ns obecrieueHust
npeamera ITOBCETHEBHOU KHU3HH U | HCIIOJIb30BAHMS B | MIPOAOJIKEHUSI 00pa3oBaHUs BO3MOKHOCTH YCHEIIHOTO
obecrnieueHus BO3MOJKHOCTH | TOBCETHEBHOM KU3HU MPOJIOJKEHUsT  00pa3oBaHuUs
o CIIELNATILHOCTSIM,
YCHEIIHOTO MIPOIOJIKECHUS 5 o CIIEIUATIBHOCTSIM,
1 o0ecrieyeHusl BO3MOKHOCTHU | CBSI3aHHBIM C  IPHUKJIAJHBIM
o0pazoBaHus 1o p o CBSI3aHHBIM c
YCHEIIHOTO MIPOJIOJKEHUS | UCIIOJIb30BAHUEM MATEMATUKHU .
CHELUATIBHOCTM, HE OCYIIECTBJICHUEM HAy4YHOU H
o0pazoBaHus o .
CBS3aHHBIM C  IPUKIAJHBIM HCCIIEN0BaTENbCKON
CIELUAJIbHOCTSM, HE
HCIIOJIb30BAHUEM MATEMaTUKU NEeSTeIbHOCTH B o0nactu
CBSI3aHHBIM C IPHUKIAJHBIM
MAaTE€MAaTHKH U CMEXHBIX HAyK
HCII0JIb30BAHUEM MATEMAaTUKU
TpeGoBanus k pe3ynbrataMm
OneMeHThI OmnepupoBarb Ha 6a3oBoM | OnepupoBarb2 noHstusimu: | CBOOOIHO onepupoBartb3 | JlocTmkeHnue pE3yJIbTATOB
TEOpUU ypoBHel HNOHATUSMU: | KOHEYHOE MHOYKECTBO, 3JIEMEHT | MOHATUSIMU: KOHEYHOE




MHOECTB "
MaTEMATUYECKOU
JIOTUKH

KOHEYHOE MHOYKECTBO,
3JIEMEHT MHOJKECTBA,
ITOJIMHOKECTBO,

MEepeCceUCHNE u
00BbeIMHEHHE MHOJKECTB,
YUCJIOBBIC MHOXKECTBA Ha
KOOPAMHATHOU IIPSIMOH,

OTpE30K, UHTEPBAJ;

omepupoBaTh Ha 0a30BOM

YpOBHE TIOHSTASIMHA :
YTBEpPXKIECHUE,  OTpHUIIAHUE
YTBep)K)IeHI/ISI, NCTUHHBIC H
JIOKHBIE YTBEPXKJICHUS,
MIPUYNHA, CIECTBHE,
YaCTHBIM cllydyail  0OIIero
YTBEPXKICHUS,

KOHTpPIIPUMED;

HaxOJUTh IIEPECCUYCHHE M
00BeIMHEHNE TBYX

MHO>KECTB, MPEICTaBICHHBIX
rpaduuecku Ha YHUCIOBOU

MPSIMOI;

CTPOMTH  Ha  YHCIOBOM
MPAMOM IIOAMHOKECTBO
YUCIIOBOTO MHO’KECTBA,
3aJlaHHOE MPOCTEUIIUMHU

MHOXCECTBA, IIOAMHOXKECTBO,

nepecedcHne W OOBbEIMHEHUE

MHOXKECTB, YHMCJIOBBIC MHOXXCCTBA

Ha  KOOpDAMHATHOM  IIPSMOH,
OTpPE3OK, WHTEpBaJ,
MOJYUHTEPBAJ, TPOMEKYTOK C
BBIKOJIOTOM TOYKOI,
rpaduueckoe MIpe/iCTaBICHHE
MHOKECTB Ha  KOOPAMHATHOMH
TUTOCKOCTH;

OTIEPUPOBATH TTOHSTHUSMH:
YTBEPKJICHUE, OTpHIIAaHUE
YTBEPXKJEHUS,  UCTHUHHBIE U
JIO’KHBIE YTBEP)KJICHUS, TPUUNHA,
CJIEACTBHE, YaCTHBIA  cClydail
o01ero YTBEPKICHUS,
KOHTPIpPUMED;

MIPOBEPATH MPUHAJIC)KHOCTD
3JIEMEHTa MHOXECTBY;

HaXOJIUTh repeceueHue u
00BbCAMHEHHE MHOJXKECTB, B TOM
YUCIIC MPEJCTABICHHBIX
rpaduyuecku Ha YHCIIOBOU

OpsAMOM W Ha KOOPIMHATHOMN
IIJIOCKOCTH;

MHOXKECTBO, SJICMCHT

MHOXKECTBa, IIOAMHO>XKCCTBO,

nepecevyeHne, oObeIMHEHNE U

Pa3HOCTh MHO>KECTB,
YUCJIOBBIE  MHOXKECTBAa  Ha
KOOPJAMHATHOU MIPSIMOH,
OTPE30K, WHTEpBAaJ,

MOJIYUHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOH,
rpaduueckoe mpeacTaBICHUE

MHOKECTB Ha KOOPIWHATHOU

IJIOCKOCTH;
3aJaBaTh MHOKECTBAa
MepevnciIeHueM n
XapaKTEPUCTHICCKUM
CBOMCTBOM,;

OTIEPUPOBATH MTOHATUSIMU.
YTBEP)KJICHHUE, OTpHIIAHUE
YTBEP)KJICHUs, WCTUHHBIC |
JIO)KHBIE YTBEPXKACHUS,
MIpUYHHA, CIIEICTBHE,
YacTHBIM  ciyyail  oOrurero

YTBEPKACHUS, KOHTPIIPUMED;

MMpOBEPATH TPHUHAMIICIKHOCTDH
9JICMCHTA MHOXKCCTBY,

paszaena II;

OIepUpPOBATH HOHSITUEM
OIpeCIICHHUS, OCHOBHBIMU
BHUJIAMH OIIpENICIICHUN,

OCHOBHBIMH BUAAMHU TCOPEM;

MNOHUMATb CYTb KOCBCHHOI'O

JI0Ka3aTeNnbCTBa,
OIIEpUpPOBATH MIOHATUAMU
CUECTHOTI'O n HECUYETHOI'O
MHOXECTBA;

MPUMEHSITh METO/T
MaTeMaTH4YeCKOW  UHAYKIUU
JUIs MIPOBEICHUS
paccyXaeHui u
JI0KA3aTeIbCTB u npu

pEeIICHNH 3a1a4.

B moBcenHeBHOU XU3HH U
npu U3Yy4CHUU IPYTUx
MPEAMETOB:

HUCIIOJIB30BaTh TCOPCTUKO-
MHO’KECTBEHHBIN S3BIK U S3BIK
JIOTHUKH JJIA OIMMCaHusA
PCaAIbHBIX mponeccoB 151

HBHCHHﬁ, IIpu pCHICHUHN 3a1a4




YCIIOBUSIMU;

pacrno3HaBaThb JIO’KHBIE
YTBEPXKJICHUS, OIIUOKU B
paccyXJeHUsX, B TOM
Yluclie C HCMOJIb30BAaHUEM
KOHTPIIPUMEPOB.

B moBcegHEeBHON XU3HU H

IpU  H3YYEHUM  JIPYrux
MIPEAMETOB:

HCIIOJIE30BaTh YHCJIOBBIC
MHOKECTBA Ha
KOOpPJIMHATHOM TPSAMOM IJIst
OIMMCAHHMS peanbHBIX
MPOIICCCOB M SIBJICHUIA;

IIpOBOAUTDH JJOTNYCCKHEC
PACCYXKIACHUA B CHTYaAlHAX
MOBCEIHEBHOM KU3HHU

IPOBOJUTH JI0Ka3aTeJbHbIE
paccykaeHus I 000CHOBaHUS
UCTUHHOCTH YTBEPKICHUM.

B noBcenHeBHOM KW3HM U IIpU
W3Y4YEHUU APYTUX IPEIMETOB:

HCIIOJIb30BATh YHUCIIOBBIE
MHOKECTBA Ha KOOPAMHATHOMN
NpsSsMOM M Ha KOOPAWHATHOM
IIJIOCKOCTH JUTSt ONMCaHUs
peanbHBIX MTPOLIECCOB U SBJICHUIA;

MIPOBOIUTH JIOKa3aTeJIbHbIE
pacCyxJeHusi B CHUTyallusax
IIOBCEIHEBHOMN JKH3HH, npu
pelmeHun  3ajad M3 JPYrux
pPEAMETOB

HaxXoJUTh IE€pEceUeHUue u
00beIMHEHUE MHOXKECTB, B
TOM YHUCJI€ NPEICTaBICHHBIX
rpaduyecKkd Ha  YHCIOBOM
IIpSIMOM M Ha KOOPAMHATHOU
IJIOCKOCTH;

IMPOBOANTH JOKa3aTCJIbHbIC

paccyxIeHus TS
000CHOBaHUSI UCTHHHOCTHA
YTBEPKJICHHM.

B moBcenHeBHOU JKHU3HH U
npu W3YYCHUH TPYTUX
MIPEAMETOB:

UCII0JIb30BATh YHCIIOBBIE
MHO>KE€CTBAa Ha KOOPJAWHATHOU
NpsAMOM M Ha KOOPIAUMHATHOU
IUIOCKOCTH  JJIsl  ONHUCAHUs
peasibHbIX  IPOLECCOB U
SIBJICHHI;

IMpOBOAUTH J0Ka3aTCJIbHbIC
pacCy:KACHUA B CHUTyallUsX
HOBCGI[HGBHOﬁ JKU3HHU, IIpH
pemieHun 3ada4d U3 JAPYyTrux
npeamMcToOB

JpYTUX y4eOHBIX IPEIMETOB




Yucna
BI)Ip AXKCHU A

OnepupoBath Ha 0a30BOM
YPOBHE MOHATUAMH: IEJIOE

YHCIO0, JETUMOCTh YHCEll,
OOBIKHOBEHHAS JIpoOb,
JeCSITUUHAs IpoOb,
panroHaIpHOe YHCIIO,
NpUOMMKEHHOE ~ 3HAYCHHE
qrca, 9acTh, TOJISL,
OTHOIIICHHE, MIPOTICHT,

IOBBIIICHUE W TOHMKCHHUC
Ha 3aJaHHOC YHUCIIO

MPOIICHTOB, MacCIITa0;

omepupoBaTh Ha 0a30BOM

YpPOBHE TIOHSTHUSIMH
norapudm 4ucna,
TPUTOHOMETpHYECKAs

OKPYXKHOCTB, rpajycHas

Mepa yria, BeJIMYMHA YIJIa,
3a]aHHOTO  TOYKOM  Ha

TPUTOHOMETPHUUECKOMN
OKPY>KHOCTH, CHHYC,
KOCHHYC, TaHTeHC u

KOTAQHI'CHC YTJIOB, UMCIOIIUX
MIPOU3BOJIBHYIO BCJIIMYNHY,

BBITOJIHATh
apupmMeTHuecKue JAeHCTBUS

CB00O01HO OIepupoBaTh
HNOHATHAMH:  LEJI0E€  YHCIIO,
JETUMOCTh qHCel,
0OBIKHOBEHHAs IpoOb,
JeCSITUYHAs IpoOb,
pannoHaIbHOE qHCIIO,

npuOIMKEHHOE 3HAYEHUE YHCIIa,
4acTb, T0JIs,

IIOBBIIIICHUE n

OTHOIIICHUE,
MTPOIICHT,
MOHM)KEHUE Ha 3aJaHHOE YHCIIO
MPOIIEHTOB, MACIITa0;

MPUBOJIUTH TIPUMEPHI YUCET C
3aJaHHBEIMU CBOMCTBaAMH
JIETTUMOCTH;

OTIEPUPOBATH TTOHSTHUSMH:
jorapudm qyucna,
TPUTOHOMETPUYECKAs
OKPY)XHOCTb,  paJWaHHas |

rpagycHasi Mepa yria, BeJIM4HhHa
yria, 3aJaHHOTO
TPUTOHOMETPHUECKON

TOYKOM Ha

OKpPYXHOCTH, CHHYC, KOCHHYC,
YIJIOB,

IIPpOU3BOJIbHYIO

TaHTCHC MW KOTAHI'CHC
HMCIOIIUX
BCJIIMYNHY, YUCJIA € U TT;

BBIINIOJIHATDH apI/I(bMeTI/ILICCKI/IC

CBo0OO1HO OIepUpoBaTh

HOHITUSIMU: HaTypajabHOE
4YUCIIO, MHOECTBO
HaTypaJbHBbIX YMCEJ, LEN0e

YHUCJIO, MHOXCCTBO  IICJIBIX

yucesn, OObIKHOBEHHAs JpOOb,

JeCSITUUHas Ipo0b,
CMEIIaHHOE YHCIIO,
parMoHaIbHOE YHCIIO,
MHOECTBO  paIlMOHAJIbHBIX
qHcell, HppAIMOHATIEHOE
YUCJIO0, KOPEHb CTETNEeHH N,
JNEUCTBUTEILHOE qHCIIO,
MHOKECTBO JCHCTBUTEILHBIX
qucell, reoMeTpuyecKast
WHTEPIPETaIHs

HATypaJbHBIX, LIEJIBIX,
paIMoHaIbHBIX,

,I[CI\/'ICTBI/ITGJ'IBHBIX YHUCCII,

MMOHUMATh u OOBACHATH
pasHuIly MEXy
O3ULIMOHHON u
HEMO3UIIMOHHON  cHUCTEMaMu

3alrucCHu 4YucCei,

MNepeBOAUTL YUCIIa U3 OJIHOM
CHUCTCMBI 3alliuCHu (CI/ICTCMLI

Hoctmxenue pe3ynbTaToB
paszaena II;

CBOOOJHO OIIepUpPOBATH
YHCJIOBBIMU MHOXCCTBaMHU

IIpU pelIeHnH 3aj1ay;

ITIOHUMATh IIPUYHHBI u
OCHOBHBIE WJIEW PaCIIMPEHUS

YHUCJIOBBIX MHOKECTB,

BJIA/IETh OCHOBHBIMH
MOHITHSIMH TEOPHH
JIEIMMOCTH TpU  pelIeHUU

CTaHJAPTHBIX 3a7a4

NMETh 0a30BEIE
MIPEJICTABJICHUSI O MHOXKECTBE

KOMIIJIICKCHBIX YHUCECII,

CcBOOOIHO
TOX/IECTBEHHEIE
peoOpa3oBaHus
TPUTOHOMETPHUCCKHUX,
Jorapu(pMHUICCKUX,
CTCIICHHBIX BBIPAKCHUI;

BBIIIOJIHATH

BIaieTh (opmynoil OuHOMa
HrroTOHAS;
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C ECJIbIMU n
palluoOHaJIbHBIMHW YU CJIAMH,

BBITIOJTHATH HECJIOKHbIE
peoOpa3oBaHMsl YUCIOBBIX
BBIPQXKEHUM,  COJEpKaIUX
CTENEeHU 4ucell, TM00 KOpHU
u3 ymcel, Jubo snorapudMel

YHCEIT,

CpaBHHUBATb pallMOHAJIBbHBIC
YuCiIa MeXIy co00it;

OIICHUBAaThb M CPaBHUBATH C
paloHaIbHBIMU
3HAUEHUsl IIeJIbIX CTEeHeHel
4yucell, KOpHEeW HaTypajIbHOU

qucJIaMHu

CTETeHU u3 qrced,
norapu(moB qucen B
MPOCTHIX CIIy4asix;

n3o0paxaTb TOYKAMU Ha

YHCIIOBOM TPAMOMN IENbIe U
palMoOHAIbHBIE YHUCIIA;

n300pakaTh TOYKaMU Ha
YUCJIIOBOW TMIPSMOW  ILIEJIbIE
CTEIIEHU  4YHCEIl, KOPHHU
HAaTypaJbHOU CTECICHU W3

qHuCcCll, J'IOFapI/I(bMI)I YHuCCJlI B

JNEUCTBUSI, coueTass YCTHBIE U
MMCbMEHHBIC MPUEMBI, IPUMEHSIS
npu HEO0OXO0IMMOCTH

BBIUMCIIUTENIbHBIE YCTPOMCTBA;

HaxXoJuThb 3Ha4YCHUA KOpHA

HaTypaJbHOM CTEIIEHHU, CTEIIEHU C

palMoHAFHBIM ~ TIOKa3aTelieM,
jgorapudma, UCHOJB3YS  IpHU
HE00X0IMMOCTH

BBIYNCIIUTENIbHBIE YCTPOMCTBA;

IIOJIL30BaThECA OILIEHKOU 17
NPUKUIKOW TPU MPAKTUYECKUX

pacuerax;

OPOBOJIUTH MO  HM3BECTHBIM
bopmynam u MpaBHIIAM
npeoOpazoBaHMs OYKBEHHBIX
BBIPA)KCHUH, BKITIOYAOIITIX

CTENEeHHU, KOPHH, JIOTapu(pMbl U
TPUTOHOMETpHUYECKUE (QYHKITNH;

HaXOJUTh 3HAYEHUsl YHMCIOBBIX U
OYKBEHHBIX BbIpaXKEHUH,
OCYILECTBIISAS HE0OX0 UMbl
HOJICTAHOBKHU U ITPeoOpa3oBaHus;

H306pa)I(aTL CXEMATHUYCCKHU YIoJI,
BCJIIMYMHA KOTOPOT'O BBIPpAXKCHA B

CUMCJICHUS) B IpYT'YIO;

JI0Ka3blBaTh U MCIOJIb30BaTh
IIPU3HAKU JIEJTUMOCTH CYMMBI
51 IIPOU3BEICHUS npu
BBIITOJIHEHUM BBIYUCIICHUN H
peleHnn 3aay;

BBIIIOJIHATh OKpYIJICHHE
paMoOHAIBHBIX u
UPPALMOHAIBHBIX  YHUCENT C

3aJJaHHOM TOYHOCTBIO;

CpaBHUBATh JICHCTBHUTEIHHBIC
YHUCia pa3HBIMH CTIOCO0aMU;

yIOPSAA0YUBATH
3aMycaHHbIe B

qHpcIa,

BHUJIE
OOBIKHOBEHHOM U JIECATAYHOUN
IpoOu, 4ucia, 3amrcaHHbIe C
HCIOJIb30BaHUEM
apuhMeTUIECKOTO
KBaJPaTHOTO KOPHS, KOPHEH
cTeneHu Ooblie 2;

Haxoaute HOJI u HOK
pa3HbBIMU crocobamu u
HCIIOJIb30BaTh ux npu

pCUICHUN 3a/1a4;

NPUMEHATh [PU  PELICHUHU
3a7a4 TEOPEMY O JMHEHWHOM

npeacrasieann HOJL;

IIPUMEHATh I[IPU  PELICHHUH

3anauy Kuraiickyro Teopemy 00

0OCTaTKax;
MPUMEHATh TPU  PEIICHUH
3amay = Manyro  Teopemy
Pepma;

YMETh  BBIMOJHATH  3aIHCh
qucia B O3UIIMOHHOMN
CHCTEME CUHCIICHHS;
NPUMEHATh TPU  PEUICHUU
3a7a4  TE€OPETUKO-UYHCIIOBbBIC
(YHKIIMMA: YHCTIO W CyMMa
JeJINTEEH, (GYHKITHIO
Ditnepa;

NPUMEHATh TIPU  PEUICHUU

3a/1a4 IenHbIe Apoou;

OPUMEHATh TPU  PELICHUH
3a1a4 MHOTOYJIEHBI c
JEMCTBUTENIBHBIMUA U LIETIBIMU
ko3 duLreHTamu;
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IMPOCTHIX ClIydadaXx;

BBIIIOJIHATH HECJIOKHBIC
peoOpa3oBaHus IEIBbIX M|
JPOOHO-PAIMOHATBHBIX

OYKBEHHBIX BbIPa)KEHUM;

BBIpaXXaTb B IPOCTEUIINX
ClIy4asiX U3 paBeHCTBA OJHY
IIEPEMEHHYIO Yepe3 APYyrue;

BBIYUCIIATH B IMPOCTBIX
ciIydasx 3HAYCHUS
YUCIOBBIX M  OYKBEHHBIX
BBIPAKEHUHN, OCYIIECTBIIAA

HEOOXOIMMBIC TOJICTAHOBKU
1 npeoOpazoBaHUs;

n300paxkarth
yrojl, BEJIUYMHA KOTOPOTO
BBIpa)KCHA B rpajlycax;

CXCMAaTHU4YCCKHU

OlCHUBATL 3HAKUW CHHYCA,

KOCHHYCa, TaHI'€Hca,
KOTaHIeHca KOHKPETHBIX
YTJIOB.

B 1moBcegHeBHOM KH3HH H

rpajgycax Ui paguaHax;

UCIIOJIb30BAaTh IPU  PEIIECHUU

3ama4  TAOJIUYHBIE

TPUTOHOMETPHUYECKUX  (HYHKIIHIA
YIJIOB;

3HaA4YCHUA

BBIIIOJIHATE NCPEBOA BCIMYHHBI
yIrila W3 paguaHHOW Mepbl B

rpagyCcHYIO U 0OpaTHO.

B moBcegHEeBHOW XWU3HU U TIPU

U3YYEHUU  JAPYruX  y4eOHBIX
PEeIMETOB:

BBITIOJTHSATD NercTBUS C
YUCIIOBBIMM  JTAaHHBIMU  TIpU

peICHUHU 3aJad IIPAKTHYCCKOI'O
XapakTepa 1 3a4a4 U3 pa3IndHbIX

obracrteld 3HAHWK, HCIIOJIB3Ys
npu HEOO0XOJUMOCTH
CIpaBOYHBbIE  MaTepuaibl U

BBIYHMCIIUTCIBHBIC YCTpOﬁCTBa;

OIICHUBATh, CpaBHHUBATb u
HCIIOJIB30BaTh npu peuIeHUn
MMPAKTHUYCCKUX 3adad 4YHCIIOBBIC
3HAYCHHA PpCaJIbHbIX BCJIUYHH,

BBITIOJIHATH  BBIYUCIICHUSA U
npeoOpa3oBaHusl BBIPAKCHUH,
CoJIepKAIIuX

HCﬁCTBHTGHBHLIG quciiia, B

TOM qHUCIIC KOpHU

HaTypaJIbHbIX CTETICHEN;

BBITIOJIHATH CTaHJApPTHEBIC
TOXIACCTBCHHBIC
npeoOpazoBaHus
TPUTOHOMCTPUYCCKHUX,
Jorapu(pMHUUECKUX,
CTCIICHHBIX, UppallMOHAIBHBIX

BBIPAYKECHUIA.

B moBcemHeBHOW JKHU3HHM WU

npu U3y4eHUHN IPYrux
PEeIMETOB:

BBIIIOJIHATE U OOBSACHATH
CpaBHEHHE pe3yabTaToB

BBIUUCIICHUI TIPH  pEIICHUH
NPaKTUYECKUX 3a/la4, B TOM
MPUOJIMIKEHHBIX
BBIYHCIICHUH, UCTIONB3YA
pas3HbIe CIIOCOOBI CPABHEHMIA;

YHCJIC

3alnChbIBaTh, CpaBHUBATD,

BJIAJICTh HOHATUIMU
MIPUBOIUMBII U
HENPUBOAUMBIA MHOTOWIECH U

IIPUMEHATh UX IPH PELICHUH

3ajad;
NPUMEHATh IIPU  PELICHUU
3agau  OCHOBHYIO TEOpEMY
anreOpsl;

NPUMEHATh IIPU  PELICHUHU

3aja4 npocTeimre (QyHKIUN
KOMIUJIEKCHOM  TNEpPEMEHHOU
KaK reOMEeTPUYECKUE

npeoOpazoBaHus
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npu  W3YYCHWH  JIPYTHX | KOHKPETHBIC YHCIIOBBIC | OKPYIJIATh YUCIIOBBIC JTAaHHBIC
y4eOHBIX MMPEIMETOB: XapaKTePUCTHKHU 00BEKTOB | peaTbHBIX BEJIMYMH c
OKPYKAIOIIEr0 MUpPa HCII0JIb30BaHNEM pa3HBIX
BBITIOJTHSATH BBIYHCIICHHSI e y——
npu pelIeHun 3amad
MIPAKTUIECKOTO XapaKTepa; COCTaBIIATh W  OIICHUBATH
pa3HBIMHU crioco0aMu
BBITIOJTHATh ~ MTPAKTHYCCKHE T a—
pacdeTsl ¢ WCIOIH30BAHHEM peleH H IPAKTHHIECKIX
npu HEe0OXOIUMOCTH 3aMaY M 33184 W3 JPYIEX
CIPAaBOYHBIX MAaTEPHAJIOB W aeBHEIX IPCMETOB
BBIYHCITUTEIIBHBIX
YCTPOWCTB;
COOTHOCHTD peasibHbIe
BEJIMYMHBI, XapaKTEPUCTUKH
00BEKTOB OKPYXKaIOIIETro
MHpa C HX KOHKPETHBIMH
YHCIIOBBIMH 3HAUCHUSIMU;
HCIO0JIb30BATh METO/IbI
OKpYTJICHUS, TPUOIIKEHUs
U TPUKUIKA TPU pPEUICHUH
MIPAKTUYECKUX 3a/a4
MTOBCETHEBHOM JKU3HU
YpaBHeHUs u | Pematp nuHelHble | Pemate panroHanbhble, | CBOOOIHO omnepupoBath | JlocTmxeHue pe3yabTaToB
HEpaBeHCTBA yYpaBHEHHUST M HEPaBEHCTBA, | MOKa3aTelbHbIC U | TOHSITHUSIMHU: ypaBHeHue, | paznaena II;

KBaJApPAaTHBIC YPABHCHUA,

J'IOl"apI/I(I)MI/I‘{eCKI/Ie YPaBHCHUSA U

HCPAaBCHCTBO, PAaBHOCHUJIbHBIC

CB060I[HO ONpCACIIATL TUII U
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pemars JorapupMuIecKue

ypaBHeHus Buaa log a (bx +
c) =
HepaBeHCTBa BHU1a log a x <

d;

d wu mpocreiimme

penrarhb MOKa3aTeTbHbIC
ypaBHeHHUs, BHaa abx+tc= d

(rme d MOXXHO TIPEICTAaBUTH

B BUJIE CTENIEHU c
OCHOBaHUEM a) "
MPOCTEMIINE  HEpPAaBEHCTBA

Buma ax <d (rme d MoxHO
MIPEJICTAaBUTh B BHUIE

CTENIEHU C OCHOBAHHEM a);.

MIPUBOIUTH HECKOJIbKO
IPUMEPOB KOpHEeH
MPOCTEUIIIEeTro
TPUTOHOMETPHUUECKOTO

ypaBHEHHUs BHJA: Sin X = a,
cosx=a, tgx=a,ctgx=a,
rje a — TabIMYHOE 3HAYCHHE
COOTBETCTBYIOIIEH
TPUTOHOMETPHUUECKOMN

G yHKIHH.

HEpPaBEHCTBA, IIpOCTENIINE
HppalOHAILHBIE "
TPUTOHOMCTPUYCCKHUC

YpaBHEHMS, HEPAaBEHCTBA M UX
CHCTEMBI;

UCIIOJIb30BAaTh METO/Ibl PEIIECHUs
YpaBHEHUM: NMPUBEICHUE K BUAY
«MIPOU3BEJCHUE PABHO HYJIIO»
WIN «4acTHOE paBHO HYIIIOY,

3aMCHa NICPEMECHHBIX;

HCIIOJ30BaTh METO]T UHTEPBAJIOB
JUISL pEIICHUs HEPABEHCTB;

WCII0JIh30BaTh rpaguvecKuit
METON  JUid  NPUOIMKEHHOTO
pelieHus ypaBHEHUI u
HEPaBEHCTB;

H300paKaTh Ha
TPUTOHOMETPHUECKON
OKPY>KHOCTH MHO>KECTBO
pelieHui MPOCTEHIINX
TPUTOHOMETPHUECKUX
yYpaBHEHU! U HEPABEHCTB;
BBITIOJIHATD oTb0p KOpHEH
ypaBHEHUH J5R105 peuieHuin

HCPAaBCHCTB B COOTBCTCTBUHU C

YpaBHEHUSI W HEPABEHCTBA,

YpaBHEHHUE, SIBJISIFOILIEECS
CJIEICTBUEM Jpyroro
YpaBHEHUS, ypaBHEHUS,
PaBHOCHJIbHbIE Ha
MHO>KECTBE,  PaBHOCUJIbHbBIE

npeoOpa3oBaHus ypaBHEHU;

peuarb pa3Hbie BUJIbI
YpaBHEHUH W HEPABEHCTB U
UX CHCTEM, B TOM YHCIIE

HEKOTOPBIE ypaBHEHHs 3-U H

4-i1 CTETCHEMN, JIpoOHO-
paroHaIbHBIC "
UppaIMOHATILHBIC;

OBJIaJIETh OCHOBHBIMU THUITAMHU
MO0Ka3aTeIbHbIX,
Jorapu(pMUUECKUX,
UPPALMOHANIBHBIX, CTETIEHHBIX
yYpaBHEHUH M HEPaBEHCTB U
CTaHJAapPTHBIMU METOJIAMHU HX
pelleHnd U TMPUMEHSTh HX
IpU PEIICHUH 3a]1a4;

IPUMEHATL TeopeMy besy k
PELICHUIO YPaBHEHMUIA;

MNPUMCHATH TCOPEMY Buera

BBIOMpATh METOJ  PEIICHUs
IIOKa3aTCJIbHBIX n
JorapupMuIecKux

YpaBHEHUH W  HEPABEHCTB,
MpPalMOHAIBHBIX YpPaBHEHUU
51 HEpPABEHCTB,
TPUTOHOMETPUYECKUX

YpPaBHEHUH U HEPABEHCTB, MX

CHCTEM;

CBOOOJIHO peIIaTh CHUCTEMBI
JIMHEWHBIX YPaBHEHUN;

pelmarb  OCHOBHBIE  THIIBI
YpaBHEHUH M HEPABEHCTB C

napameTpamu;

OPUMEHITh [PU  PELICHUU
3ajau HepaBeHcTBa Komm —

bynskosckoro, bepuyiu;

HUMCETb MNpEaACTaBJICHUEC (6]
HCPABCHCTBAX MCKAY

CPCAHUMU CTCIICHHBIMHA
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B noBcegHeBHOI XU3HU U

IpU  HM3YYEHUU  JIPYrux
MIPEAMETOB:

COCTaBJIATh U pemarb
YpPaBHEHUS WU CHCTEMBI

YPAaBHEHUN IMpU PpELICHUU
HECJIOKHBIX  IPAKTUYECKUX

3aaa4

AOIIOJTHUTCIIbHBIMU YCIIOBUAMU U
OTpaHUYCHHUAMMU.

B noBcenHeBHOM KM3HM U IIpU

U3YYEHUU  JPYTUX  y4eOHBIX
IIPEAMETOB:
COCTaBIIATh u pemaThb

YpaBHEHUS, CUCTEMBI YPaBHEHUI
U HEpaBEHCTBA IIPpU pELICHUU

3a7a4 JIPYTHX Y4eOHBIX
MPEMETOB;
WCIIOJIb30BaTh  yYpaBHEHUS U

HEpaBEHCTBA ISl TIOCTPOCHHUS M
HUCCIIEN0BAHUS MPOCTEUIIINX
MaTeMaTHYECKHUX MoJenen
A

peaIbHBIX CUTYyaIuit

IMPUKIIAAHBbIX 3a71a4,

YMETh
IIOJIy4YEHHBIN

MHTEPIPETUPOBATD

IIpU  PELIECHUU
YPaBHEHHUs, HEpPaBEHCTBA WU
CUCTEMBI pPE3yJbTaT, OLEHUBAThb
€ro MpaBJono001e B KOHTEKCTE
3aJIaHHOM pEallbHOM  CHUTYyaluu

WM TIPUKJIaTHOM 33124

JUIS  pELIeHUs  HEKOTOPBIX
YPaBHEHUN CTENEHU BBIIIE
BTOPOW;

INOHUMATb CMBICII TEOpPEM O
PAaBHOCHUIIbHBIX )51
HEPAaBHOCUJIbHBIX
npeoOpa3oBaHMAIX YpaBHEHUN
N YMCTb UX NOKAa3bIBATh,

BIIAJICTh METOJAMH PEIICHUS
YpaBHEHUH, HEPABEHCTB U HX
YMETh
METO peuieHus u
000CHOBBIBATh CBOM BBIOOD;

CUCTEM, BBIOMpATh

UCII0JIb30BATh METOoJ1
UHTEPBAJIOB  JJIsi  PEIICHUs
HEPAaBeHCTB, B TOM 4YHCIIE
JTPOOHO-PALIMOHATBHBIX u
BKJIFOYAIOITNX B cebs
UppalMOHaIbHbIC
BBIPAYKEHUS;

pemiarb anredpanveckue

YpaBHCHHA W HEPABCHCTBA U
HUX CHCTCMBI C IapaMETpaMu
anre6pque0KHM n
Fpa(l)I/I‘leCKI/IM MCETOdaMH;
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BJIAACTb pPA3HBIMU MCTOdaMU
A0Ka3aTCJIbCTBa HCPABCHCTB;

peuarb ypaBHEHUS B LIEJIBIX
YHUCIIax;

n300pakaTh MHOXECTBAa Ha

IIJIOCKOCTH, 3a7aBaeMble
YPaBHEHUSIMH,

HepaBeHCTB aMHn nu nux
CHCTEMAMH;

C¢BOOOIHO HUCII0JIb30BaTh
TOX/IECTBEHHEIE
npeoOpazoBaHus npu

peueHnmn YpaBHEHUH u
CHCTEM ypaBHEHUU

B moBcemHeBHOW JKHU3HHM WU
npu H3YYCHUH TPYTUX
MIPEAMETOB:

COCTaBJIATh U pelarb
YpaBHEHMsI, HEpaBEHCTBA, HX
CUCTEMBI IIPH PEUICHUH 3a/1a4
JPYruX y4eOHBIX MPEIMETOB;

BBIINIOJIHATH OLCHKY
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IIPaBIONOA00Us pe3yIbTaTOB,
IIOJIy4aeMBbIX IIPM PELICHHUH
pa3IuYHbIX YpaBHEHUH,

HCPABCHCTB U UX CUCTEM IIPpU

pemeHun  3agad  JIpYyrux
y4eOHBIX MPEAMETOB;
COCTaBJIATh U pemars

YpaBHEHUS U HEPaBEHCTBA C
napaMeTpamMu TpU pelIeHUn
3ajad  JIpYrux
PEIMETOB;

y4eOHBIX

COCTaBIISATh ypaBHEHHUE,
HEPAaBEHCTBO UJIM UX CUCTEMY,
OTIMCHIBAIOLINE peasbHyI0
CUTYallMI0 WU TPHUKIATHYIO
3ajady,  HHTEPIPETHPOBATH

IMOJIYYCHHBIC PE3YIIbTAaThI,

UCIOJIb30BaTh MpOrpaMMHbIE
CpeiacTBa  IpHU
OTJEIbHBIX

yYpaBHEHUI U HEPABEHCTB

PECIICHUN
KJ1aCCOB

OyHKIMHU

OnepupoBatb Ha 0a30BOM

YPOBHE TOHATHSAMMU:
3aBUCUMOCTh BEJIMYMH,
GyHKLUsA,  apryMEeHT |

OnepupoBaTh
3aBUCHUMOCTh BENTMYMH, (PYHKITHS,
apryMeHT W 3HauyeHue (pyHKIUH,
o0nacth onpeneaeHus u

IIOHATHUAMMU:

Brnanets HOHSATUSMHU:
3aBUCUMOCTb BEJIMYMH,
byHKIMS, apryMeHT u

3HaYeHue (QyHKIUH, 00JIaCTb

JlocTmxeHue
pasnena II;

BJIaACTh

PE3yJIbTaTOB

HNOHATHUCM

16




3HaueHue (PyHKIUHU, 00IacTh
OTIpENIeNICHUs U MHOXECTBO
3Ha4eHUH (HyHKUIUH, Tpapuk
rpaduk
GbyHKIMKM, HYIH (QYyHKUIUH,
MIPOMEKYTKH

3aBHCHMOCTH,

3HAKOIOCTOSIHCTBA,
BO3pACTaHHE HA YHUCIOBOM
MPOMEXYTKe, yObIBaHHE Ha
YHCIIOBOM MIPOMEXKYTKE,

HanOOJIbIlIEE M HANMEHBIIIEE

3HaueHue  (QyHKIMM  Ha
YHCIIOBOM MIPOMEXKYTKE,
nepuoandeckas  (pyHKIwms,
MepHo/I;

OIICPpHUPOBATL HaA 0azoBOM
YPOBHC IIOHATUAMU: IIpAMas

u oOpartHas
MPONOPIIHOHAITEHOCTh
JUHEWHAs,  KBaJpaTU4Hasl,
norapupmMudecKas u
nokaszartenpHas  (QyHKIUH,
TPUTOHOMETPHUYECKHE
GbyHKIHH;

pacro3HaBaTh rpaduKu
JJIEMEHTApHbIX  (YHKLUH:

MHOYECTBO 3HAYeHHUU (DyHKIHH,

rpaduK 3aBUCHUMOCTH, Tpaduk
¢ynkmun,  Hynmu  GYyHKIOUH,
POMEXYTKH 3HAKOTIOCTOSHCTBA,
BO3pacCTaHWE  HA  YHCIOBOM
IpOMEXYyTKE,  yOblBaHHME  Ha
YHCIIOBOM MIPOMEKYTKE,
HauOoJblllee W  HauMEHbIlee

3HaueHue (PyHKIUU HA YHCIOBOM
MIPOMEKYTKE,
GbyHKUMS, Tepuon,
He4eTHas PyHKIUU;

nepruoauvucCKas
YeTHas1 U

OTIEPHPOBATH TIOHSATHUSIMH:
npsimMast u oOparHas
IPOTIOPIIHOHAITEHOCTD,

JMHEWHas, KBaJ[paTHYHAsI,
JorapupMuIecKas u
noKa3aTesbHast ¢byHKINH,

TPUTOHOMETpHUUECKUEe (QYHKIIUH;

OIIpPCAC/IATh 3HAYCHUC (bYHKI_[I/II/I
[0 3HAYCHUIO aprymMeHTa IIpu
Ppa3INIHbIX crocodax 3aJaHus

byHKIMH;

CTPOUTH
byHKIHIA;

rpaduKyd  U3Yy4EHHBIX

OTIPE/ICTICHNsI W MHOXECTBO
3HaYeHU! QyHKIUH, Tpadux

3aBUCUMOCTH, rpaduk
byHkun, Hymu (QYHKIHH,
POMEXYTKA
3HAKOTOCTOSIHCTBA,
BO3pDACTaHME HAa YHUCIOBOM
IPOMEXYTKE, YyObIBaHHE Ha
YHCIIOBOM IPOMEXKYTKE,

HauOoIbIIee W HaWMEHBIICE
byHKIIIN
IPOMEXKYTKE,

(ynxums,
yeTHasg U HeYeTHas

3HAYCHHE Ha
YUCIIOBOM

nepuoIuvecKast
nepuo,
GbyHKIMM; yMETh HPUMEHSTH
9TH TIOHATUSA TPH PEILICHUU

3a7a4;

BJIAJICTh MOHITHEM CTCIICHHAS
(GYHKIUA; CTPOUTH €€ Tpaduk
U YMETh NPUMEHSATh CBOWCTBA

byHKIMH
pCIIeHUH 3a/1a4;

CTENEeHHOM npu

IIOHATUSMHA

dynxums,
OKCIIOHCHTA, CTPOUTH nux
rpaduKd U yMeTb MPUMEHSAThH

BJIaACTH
IIOKa3aTCJIbHasA

aCUMIITOTBI W YMEThb  €ro
IIPUMEHATh IIPU  PELICHUH
3ajad4;

MNPUMCHATH MCTOAbI PCIICHUA

MPOCTEUIINX
g depeHInaIbHbIX
YpaBHEHUH TIEPBOTO 3

BTOPOTO MOPSAIKOB
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psiMOi u oOpartHO
MIPONOPLIMOHAIBHOCTH,

JUHEWHOM, KBaAPATHYHOM,
J0rapuPpMHIECKON u
bynxmi,

TPUTOHOMETPUUECKUX
GbyHKIINI;

noKa3aTelbHON

COOTHOCHTH rpaduxu
GyHKIM:

obpaTtHO#

AJIEMEHTAPHBIX
psIMOM 51
MPOTIOPITUOHATBHOCTH,
JINHEHOHW, KBaJpaTUYHOM,
sorapuMudecKoit "
MOKa3aTeIbHOW  (PYHKIIHH,
TPUTOHOMETPHUUECKUX

byHknuic ¢ popMynamu,
KOTOPBIMH OHH 33/1aHbI;

HaXoauThb 110

PUOTMKEHHO

byHKIIII B
TOYKaX;

rpaduky
3HAYCHUS
3aJJaHHBIX

OTIPENETATh rpaduky
cBoiicTBa (yHKIMM (HyIH,
MIPOMEKYTKU

10

3HAKOIOCTOSIHCTBA,
IIPOMEKYTKH

ONMHCBIBaTh TO Tpaduky ©u B

IIPOCTEMNIINX ciayvasx o
dbopMysie MOBEICHUE U CBOMCTBA
GyHKIMI, HAXOOUTH 1O TpaduKky
byHKIIUN

HAanUMCHBIINEC 3HAUYCHU,

HauOOJIBIIINE u

CTPOHTH rpaduka
GyHKUIMH, YZIOBJIETBOPSIOIEN
MIPUBEACHHOMY Ha0Opy YCIOBUMI

9CKU3

(mIpoMexXyTKH
BO3pacTaHus/yObIBaHUS,
3HaueHue (QYHKIUH B 3aJaHHOU
TOUKE, KCTPEMYMOB,
aCUMIITOTHI, HYIW (QYHKUUU U
T.1.);

TOYKH

peuath ypaBHEHHUS, MPOCTEHIIINE
CUCTEMbl ypaBHEHUH, UCIOJIb3Ys
CBOWCTBA  (PyHKIMH W UX

rpaduKoB.

B noBcegHeBHOW XW3HU U TIpU
U3YYEHUU  JAPYrUX  y4eOHBIX
IIPEAMETOB:

OonpeCACiisITb 110
HCIIOJIB30BAaTh

rpadukam U
UL peuleHus

CBOMCTBA IIOKa3aTEeIbHON
(GyHKIMM  TIpU  PELIEHUU
3aza4;

BJIQ/IETh HOHSITUEM

norapudmuueckas (yHKIHS;
CTpPOUTH €€ Tpa@uK U YMETb
IIPUMEHATD CBOMCTBA
Jorapu@Muueckon  QyHKUIUU

IIpU pELICHNH 3aj1ay;

BJIAJIETh MOHSITHSIMH
TPUTOHOMETPHUCCKUE
byHKIUY, CTPOUTH ux

rpaduku U yMETh NMPUMEHSIThH
CBOMCTBaA

TPUTOHOMETPHUUECKUX
byHKUMII  TpU  peleHuun
3ajad;

BJIaJCTh ITIOHATHEM o6paTHa;1

byHKIMS;
MOHSTHE MPH PEIICHUH 3a/a4;

IIPUMCHATDH 9TO

NPUMEHATh TP PEIICHHUH
3aJa4  CcBoOiicTBa  (DYHKIIMIA:
YEeTHOCTb, NEePUOINYHOCTD,
OTPaHUYEHHOCTb;

OPUMEHITh TPH  PEIICHUU
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MOHOTOHHOCTH,
HanOOJIbIINE ¥ HAMMEHBIIINE
3HAYEHUS U T.IL.);

CTPOUTH  3CKHU3

dbyHKINH,
YIAOBJIETBOPSIOLIEH
IIPUBEJICHHOMY

rpaduka

Habopy
YCIIOBUH (IpoMEXyTKH
BO3pacTaHusi / yObIBaHMS,
byHKIIUN B

TOYKE, TOYKHU

3HaYCHHE
3aJaHHOH
AKCTPEMYMOB H T.11.).

B moBcegHeBHON XH3HH U
Mpyu  M3YYEHUU  JIPYrux
MPEAMETOB:

OmpenenaTy Mo rpadukam

CBOWCTBa peabHbIX
MPOIIECCOB U 3aBUCHMOCTEH
(HamOospIINe u
HAaUMCHBIIIHEC 3HAYCHUS,

MIPOMEKXYTKHA BO3pacTaHUs U
yObIBaHUS, IPOMEKYTKH
3HAaKOMOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOMCTBA

IPUKIAAHBIX 3aJad  CBOMCTBA

PCAIBHBIX IIpoueccoB u

3aBUCHMOCTel (HaWOOJbIIME |

HauMEHbIIINE 3HAYEHUS,
IPOMEXYTKA  BO3pacTaHus U
yObIBaHUS byHKINH,

IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
aCUMITOTHI, IEPUOA U T.I1.);

WHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOU

MIPAaKTUYECKOW CUTYyalUu;

OTIPeNIeTATh o rpadukam
MPOCTEUIIINE  XapPaKTEPHUCTHUKHU
NEPUOJUYECKUX TPOIECCOB B

OMOJIOTUN, DKOHOMHKE, MY3BIKE,
pamuocBsi3u M Ip. (aMIuIMTyna,
MEePHOJI U T.11.)

3amaq
rpaduKoB QYHKITHIA;

npeoOpazoBaHus

BJIQ/IETh MOHATUSAMU YUCIIOBAs
HOCJIEI0BATEIbHOCTbD,
apudmernueckas "
reOMETpPHYECKast IPOTPECCHUs;

MPUMEHATh TPU  PEIICHUU
3a7la4 CBOMCTBAa M NPHU3HAKU
apudmeTnyeckoi u

F€OMETPUYECKON MPOTPECCUit.

B moBcenHeBHOW JKU3HH U
npu W3YYCHUH TPYTUX
y4eOHBIX PEMETOB:

ompenenATh Mo TpadukaM u
UCTIOJIb30BaTh ISl PEIICHHS
NPUKIAJHBIX 3a/1a4 CBOHCTBA
peadbHBIX  TPOIIECCOB U
3aBUCUMOCTEH  (HauOObIINE
U HAUMCHBIIKME 3HAYCHUS,
NPOMEKYTKA BO3PACTaHUS H
yObIBaHUS byHKIHIH,
IPOMEXKYTKU
3HAKOIOCTOSIHCTBA,
ACUMNTOTHI, TOUKH Tieperuoa,

NEePUO U T.11.);
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B KOHTEKCT€ KOHKPETHOMU

MPAKTUYECKOUN CUTYyaIUU

MHTEPIPETUPOBATh CBOWCTBA
B  KOHTEKCTE€ KOHKPETHOWU

IIPAaKTUYECKOW CUTYALUH;.

OTpeieNiaTh 10  Tpadukam
IIPOCTEMIINE XapaKTEPUCTUKH
NEPUOUYECKUX TPOILIECCOB B
OuoJoruu, SKOHOMHKE,
MY3BIKE, PaJAMOCBA3M U Jp.

(amMmIuTyaa, NEPUO U T.11.)

DeMEHTHI
MAaTEMaTHYECKOTO
a”HamM3a

OnepupoBath Ha 0a30BOM
YpOBHE
npou3BogHas (PyHKIUM B
TOYKe,  KacaTelmbHas K
rpadguky byHKINH,
MPOU3BOIHAS (PYHKIINH,

IIOHATUSMU

OTIPEeIATh
MPOU3BOJHON (QYHKUIUU B

3HA4YCHUC

TOUYKE 10 HM300paKEHUIO
KacaTelbHOW K Trpaduky,

MPOBEJICHHOM B 3TOM TOYKE;

pelaTh HECIOXKHbIE 3aJauu
Ha  IpUMEHEHHe
MEXAY POMEXYTKaMHU
MOHOTOHHOCTH M TOYKAMH
KCTpeMyMa  (QyHKIUH, C

CBA3HU

OnepupoBathb MOHSITUSIMH:
MPOU3BOIHAST (DYHKITMM B TOYKE,
KacareJbHas K rpadguky
byHKIINH, MIPOU3BOTHAS
byHKIUY;

BBIYUCIISATH MIPOU3BOTHYIO
OJIHOYJICHA, MHOTOYJICHA,
KBaJIPaTHOTO KOPHSI,

MPOU3BOJIHYIO CYMMBI (DYHKITUA;

BBIYUCIISATH MIPOU3BOJIHBIC
JNIEMEHTApPHBIX (QYHKIUA H HX
KOMOMHAIIHIA, UCIIOJIB3YS

CIIpaBOYHBIC MAaTCpUAJIbI;

HUCCICI0BATh B HpOCTCfIH.IHX

ciryyasix ¢byHKIMN Ha

Bnanets OHIATUEM

OECKOHEYHO yOBIBaroIast
reoMeTpuYecKasi IPOTrPeCcCHs
U YMETh NPUMEHATH €ro IpH

PEUICHUHA 3ada4;

IIPUMCHSATH JJIA peicHud
3aaa4 TCOPHUIO IIPCACIIOB;

BJIAZIETH
OECKOHEYHO

MTOHATHSIMH
OoaplIE U
OECKOHEYHO MaJIbl€ YHCIIOBBIE
MIOCJICIOBATEIIBHOCTH U YMETh
CpaBHHBATh OECKOHEYHO
Oonpmie W OECKOHEYHO

MaJIbI€ IIOCJICIOBATCIIBHOCTH,

BJIaACTH INOHATHUAMU:

HocTtmxenue pe3ynbTaToOB
paszaena II;

CcBOOOIHO BJIAJIETHh
CTaHJAPTHBIM arnmapaToM
MaTeMaTHIECKOTO aHanM3a
It BBIYHCIICHUS
MTPOM3BOTHBIX byHKITUN

OJTHOM TIEPEMEHHOM;

CBOOOHO MPUMEHSTh
anmapaT ~ MaTeMaTU4YeCKOTro
aHanmu3a JUIs  WCCIEeIOBaHUS
byHKIMI W TOCTPOEHHS
rpagukoB, B TOM 4YHCIIE
uccae0BaHus Ha
BBIITYKJIOCTb;
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OJHOU CTOPOHBI, u
MIPOMEXKYTKaMHU
3HAKOIMOCTOSIHCTBA U

HYJISIMU TIPOM3BOJHOM 3TOHN
(GYHKIMY — C IPYrOi.

B mnoBceqHeBHOI XU3HU U

Mpu  W3YyYCHUH  JIPYTUX
MPEIMETOB:

MOJIb3YSICh rpadukamu,
CpaBHMBATh CKOpPOCTH
BO3pPACTaHMS (pocra,
MOBBIILIEHUS, YBEITUYEHUS U
T.I1.) W CKOPOCTH
yObIBaHHS (mapenwus,
CHIDKCHMSI, YMEHbBILICHUS U

T.I.) BEIUYMH B pEaIbHbIX
npoleccax;

COOTHOCHTD rpaduku
pEabHbIX  TPOIECCOB |
3aBUCHUMOCTEH C ux
OTICAHUSMH,
BKJIIOUAIOIITUMU
XapaKTEPUCTHUKU  CKOPOCTH

n3MeHeHus (OBICTPBINA POCT,

MOHOTOHHOCTb, HAXO/IUTh
HanOoOJIbIINE ¥  HAMMEHBIINE
3HaYeHUs (PYHKOMHA, CTPOUTH
rpaduku MHOTOYJICHOB u
IPOCTEUIINX parnroHaTBEHBIX
GyHKIMI €  HUCHOJIb30BaHUEM
amrmapara MaTeMaTHYECKOTO
aHaJu3a.

B moBcegHEeBHOW XU3HU U TIPU

IpYyrux  y4eOHBIX

W3y4YEHUHN
MPEIMETOB:

peuiaTth MPUKIAAHBIC 3ada4yu U3

ouosiornu,  (OU3KKH, XHMUH,
SKOHOMHUKH u JIPYTUX
IIPEIMETOR, CBsI3aHHBIC c
UCCIICIOBAaHUEM  XapaKTEPUCTHK
peaNbHBIX IIPOILIECCOB,

HaxXO0XXIACHHUCM HauOOJBIINX U
HanMCHBIINX 3Ha‘leHHI>i,

CKOPOCTH U YCKOPCHHS U T.II.,

UHTEPIPETUPOBATH MOJYYEHHBIE
pe3yabTaThl

npou3BogHAs  (QYHKIMH B
TOUKE, IIPOU3BOIHAS
byHKIIUY;

BBIUNCIIATH IIPOU3BO/IHbBIE
AIIEMEHTAPHBIX (YHKIMHA U UX
KOMOMHAIIWIL;

ucciaenoBarb  (PyHKIMM — Ha
MOHOTOHHOCTh u
IKCTPEMYMBI,

CTPOUTH rpaduxu u

NPUMEHSTH K PEIICHUIO 337134,
B TOM YHCJIE C TAPaMETPOM;

BJIAJETH
KacaTeabHast K

TOHSATUEM

rpaduky
(GYHKIUU U yMETh MPUMEHSTh
€ro TPH PEIICHUN 3a/1a4;

BJIAJICTh TOHSATUSIMH
nepBooOpazHas GbyHKIMS,
OTIpeJICIICHHBIN UHTETpPa,

PUMEHSTh TEOpeMy
Hrerotona—Jleiibunma u ee
CIENCTBUS  JJISl  PEIICHUs
3a71a4.

OlepupoBaTh MIOHATHEM
nepBooOpa3HoOi GpyHKIMH ISt

perieHus 3aay;

OBJIAZIETH OCHOBHBIMH
CBEJICHUAMH 00 HHTerpasie
Herorona—Jleiibuuma u ero

HpOCTGfIIHHX MMPUMCHCHUSX,

OIEepUpOBaTh B CTaHJIAPTHBIX
CUTYyallUsIX  MPOW3BOIHBIMU

BBICIIHX ITOPAOKOB;

yMETh MIPUMEHSATH pu
pelieHnn  3a7a4  CBOMCTBA
HEeTMPEPHIBHBIX (QYHKITUH;

YMETb MPUMEHSITh npu
pelIeHnH  3aJad  TEOPEMbI
BeiiepmTpacca;

YMETb BBITIOJIHSATh
NpUOIIKEHHbIE BBIYUCIICHUS
(MeTombl pelieHus
YpaBHEHUH, BBIYHCIICHUS

OTIPEICIICHHOTO UHTErpasa);

YMCTb MPUMCHATH
MMPUIIOKCHUC HpOHSBO,ZLHOfI n
OIIPCACIICHHOI'O HWHTCIpala K
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IIJIaBHOEC IIOHMXKCHHUE 1 T.H.);

rpaduKu
peanbHBIX IPOLECCOB  JUIS

UCIIOJIB30BaTh

peICHuA HECJIOXKHBIX

NpUKIAAHBIX 3a7da4, B TOM

B 1moBcegHEBHOW JKWU3HU U

pu U3Y4CHUU OPYIuX

Y4€OHBIX PEAMETOB:

peiiaTth MNPUKIAAHBIC 3aJaqyn

PCLICHUIO 3aj1a4

C€CTCCTBO3HAHMHA,

BJIAJICTh IOHATHUAMM BTOpAs
IIPOU3BOIHAS,

rpadpuka (QyHKIUM U yMETh

BBIITYKJIOCTb

quciie ompenenss 110 ucciaenoBarh  (PyHKIHMIO Ha
u3 Ouosnoruu, GU3NKU, XUMUH,
rpaguKky CKOpPOCTh  XOJa BBITTYKJIOCTh
SKOHOMUKH u Ux
npoiiecca ApYT
MpPEJMETOB,  CBSI3aHHBIE  C
HACCIIETOBAHUEM
XapaKTEPHUCTHK MPOIIECCOB;
WHTEPIPETHPOBATH
MOJTYYCHHBIC PE3YyIbTaThI
Cratuctuka u | OnepupoBath Ha 06a3zoBoM | IMeTh MpeICTaBICHUE o | OnepupoBatb OCHOBHBIMH | JlocTHX)eHHE pEe3yIbTaTOB
Teopust YpOBHE OCHOBHBIMH | TUCKPETHBIX W  HEMPEPHIBHBIX | ONUCATEIIHLHBIMU pasnena II;
BEpPOSTHOCTEH, OIMCATEIbHBIMU CITyJaiHBIX BEJIMUMHAX U | XapaKTepUCTUKaAMHU
UMETh  TIPEACTABJIICHHE O
JIOTHUKA U | XapaKTEePUCTHKAMHU pacrpeneneHusXx, 0 | YMCIIOBOrOo Habopa, MOHITHEM 3 N
. . HEHTPaTbHOU npeaeabHON
KOMOMHATOpUKA YUCJIOBOro Habopa: cpeaHee | He3aBUCUMOCTH CIIy4aiflHBIX | T€HEepajbHasi COBOKYITHOCTb U
. . . Teopeme;
apudMeTHYecKoe, MeauaHa, | BEJIUYHH; BBIOOPKOI U3 HEeE;
HauOoJIBIlIEE U HAMMEHBIIEE | umers  mpencrabnenme o
SHAYCHIUS: AMETh MpEeACTaBICHUE 0 | OIepUpPOBATH [IOHATHUSAMU:
’ BBIOOPOYHOM  KOA(D(HUIIHECHTE
MAaTEMaTHYECKOM OXHUIAHUM M | 4acToTa u BEPOSTHOCTD o
. ] KOppeNSMK ¥ JIMHEHHOM
omepupoBaTh Ha 0a30BOM | JUCIEPCUU CIyYalHBIX BEJIMYUH; | COOBITHS, cymma u
o eIrPECCHUH;
YPOBHE MOHATHUSMHU: 4acTOTa MIPOU3BE/ICHUE BEPOSITHOCTEM, perp ’
6 HMETh MpEeACTABICHUE 0
U BEPOSTHOCTh COOBITHS, BBEIYHUCIIATE BEPOATHOCTH | yviery,  mpejicTaBieHHe O
HHBIH BBIGOD, OMBITHL ¢ | | OPMAIBHOM - DACHPCACICHUI 1 | &0t ryit Ha ocHOBe mojcueTa
Cly4anHBIM BEIOOD, A CTaTHCTUYECKUX THIIOTE3aX M
npumepax HOPMaJIbHO
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PaBHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMHU
COOBITHSIMH,

BBIYUCIIATH BCPOATHOCTHU

COOBITHI Ha OCHOBE

noacdeTa 4yucjia ucxoa0B.

B mnoBcegHeBHOI XHU3HU U

IpU  H3YYEHUM  JIPYrux

MPEAMETOB!

OIICHUBaTh M CPAaBHUBAThH B
MIPOCTHIX cITydasix
BEPOSATHOCTH  COOBITUH B

peanbHOM KU3HH;

YHUTAaTh, COIIOCTABJISATD,
CpaBHHBATh,
UHTEPIPETUPOBATH B

MPOCTBIX CIy4asX peajbHbIC
JAHHBIC, MPE/ICTABJICHHBIC B
BUIe TaOmuIl,
rpauKoB

Juarpamm,

pacupeneneHHbIX CIyYaHBIX

BEJINYHH;

NOHMMATh CyTh 3aKOHa OOJIBIIMX
gyrcel W BBIOOPOYHOTO MeETOJa
WU3MEPEHMS BEPOSATHOCTEH;

UMETh MIpe/ICTaBICHHE 00
YCIIOBHOM BEpPOSITHOCTM U O
MTOJTHOU BEPOSITHOCTH,

IPUMCHATH UX B PCHICHUU 3a/1a4,

MMETh TIPEJICTABICHUE O BaKHBIX
YACTHBIX BHJIaX PaCIPEICICHHUI
U TPUMEHATh HMX B pEHICHUH
3a7a4;

MMETh MpeACTaBICHUE 0
KOPPEIISIIT CITy9aifHBIX
BEJINYHH, 0 JIMHEHMHOU
perpeccun.

B noBcegHeBHOW XW3HU U TIpU
W3Y4YEHUU APYTUX MPEIMETOB:

BBIYUCIIATL  WIM  OLIEHHUBAaTh
BEPOSTHOCTH COOBITHI B
peabHOM KU3HU;

YHCIIa KCXO/I0B;

BJIaJCTH OCHOBHBIMHU
IIOHATHUAMUA KOM6I/IHaT0pI/IKI/I u
YMCTb HUX TIIPHUMCHATH IIPpU

pelieHny 3a1ay;

UMETh  MpejacTaBiIeHHe 00
OCHOBax TEOpUHU
BEpPOSITHOCTEM;

UMETh  NPEJCTaBICHHE O

JUCKPETHBIX W HCEIPEPBIBHBIX

CIIyYailHBIX ~ BEJIMYMHAX H
pacrpeeneHusIX, 0
HE3aBUCHMOCTH  CITyYalHBIX
BEJIMYWH;

UMETh  TPEICTAaBICHHE O

MAaTeMaTU4YCCKOM  OXXHIaHHUH

U JHUCIEPCUU  CIIy4ailHBIX
BEJIMYH;
UMETh  MPEJCTaBICHHE O

COBMCCTHBIX PpacCIpCACICHUAX
CﬂyqaﬁHBIX BCJINYHH,

[IOHUMATh CYTh 3aKOHAa
OOJIBIINX qHcen u
BBEIOOPOYHOTO MeToa

IIPOBEPKE CTaTUCTUYECKOMN

TUIOTE3bl, O  CTATUCTHUKE
KpUTEpUs U €€  YpOBHE

3HAYNMOCTH;

HMETHh NPEACTABIICHUC O CBA3HU

OMITUPUICCKUX n
TEOPETUUECKUX
pacrpeieIeHN;

WMETh  TPEACTaBICHHE O

KOJUPOBAaHUH, JIBOMYHOM

3alMCH, TBOUYHOM JIEPEBE;

BJIAJIETh
MMOHATUSIMHA

OCHOBHBIMHU
Teopun rpadoB
(rpad, BepmmHa, pedpo,
CTCIICHb BEPIUIWHBI, IyTh B
rpade) U yMeTb NPUMEHATH
UX TIPY PEUICHUH 33134,

HUMCETb MMpEaACTaBICHUC (6]
ACPEBbIAX U YMCTb NIPHUMCHATH

IIpyu pCHICHUH 3a/1a4,

BJIaACTh IHOHATHEM CBA3HOCTH
u YMETH MMPUMCHATH
KOMIIOHCHTBI CBA3HOCTH IIPpU
pCHICHUHN 3a/1a4;
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BBHIOMPATHh TOAXOMSIINE METOJIbI

IOpeJICTaBlICHUsT U 00paboOTKU
JAHHBIX;
YMCTb peuarb HECJIOXKHBIC

3a/1ayd Ha TPUMEHEHHE 3aKOHa
OOJBIIMX YHCEI B COILIMOJIOTHH,
CTpPaxoOBaHMHM, 3/IPAaBOOXPAHEHUH,
oOecreueHnn 0e30IMacHOCTH
HaceleHus B  Ype3BbIYANHBIX

CUTyalusax

U3MEPEHUS BEPOSTHOCTEH;

UMEThb  MPEJICTaBICHUE O
HOPMaJbHOM pacHpelesIeHun
U I[pUMepax  HOPMAaJbHO

pacnpeneNeHHbIX CIy4ailHbIX

BEJIMYMH,
MMETh  NPEACTaBICHHE O
KOPPEISAIUT CITy4alHbIX
BCJINYHH.

B moBcenHeBHOW JKU3HH U
npu W3YYCHUH TPYTUX
MPEAMETOB:

BBIUHCIISITh WIIM  OLIEHUBATh
BEPOSITHOCTH  COOBITHH B

peaIbHOM KU3HH;

BBIOMpATh METO/IBI
MOJIXOJIAIICTO MPEACTaBICHUS
1 00pabOTKH JaHHBIX

YMCTb OCYHICCTBJIATH IIYTH 110
pebpam, pebep wu
BEpILUH Irpada;

00X0IBI

UMETh  IpejacTaBiIeHHE 00
SUJIEPOBOM M TaMUIBTOHOBOM

IIyTH, UMETh MPEACTABICHUE O

TPYAHOCTHU 3a1a4n
HAX0XJIE€HHUsS TaMUIbTOHOBA
yTH;

BJIA/IETh MOHSTHSIMH
KOHEYHbIE u CUETHBIE
MHOXKECTBA U  YMETh HX
NPUMEHITh MPU  PEIICHUU
3ajady;

YMETb  NPUMEHSATH  METO]

MaTeMaTH4eCKOM HHIAYKIHNH,

YMETh MPUMEHATH MPUHIIUII
Jupuxiie npu penieHuy 3aau

TexcToBble
3a/1auu

Pemars HCCJIIOXKHBIC
TCKCTOBBIC 3aJauMd PpPa3HbIX

THIIOB;

AHAJIIN3UPOBATH YCJI0BHUC

Pemare 3aaun pa3HbIX TUIIOB, B
TOM YHCJE 3a1a4¥ MOBBIILIEHHON
TPYIAHOCTH;

BBI6I/IpaTL ONTUMAJIbHBIA METO/I

Pemarn Pa3HLBIC 3aJa4n

MOBBILIEHHO N TPYAHOCTH,

AHAJIN3UPOBATDH YCJIIOBUC

3aaa4u, BBI6I/IpaTI:>

I[OCTI/DKGHI/IG PE3yJIbTaTOB

paszaena I1
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3aj1a4m, npu
HE00X0IMMOCTH CTPOUTH
IS ee pelieHus

MaTEMaTUYCCKYIO MOJCIIb,

IIOHUMAaTh MW HCIIOJB30BaTh

JIIsA peICHUA 3aJadu
nHpopmanuio,
MpEACTaBJICHHYIO B BHUC

TEKCTOBOM U CHMBOJBHOU

3alMCH,  CXeM,  TaOJIHII,
JUarpaMm, rpadukos,
PUCYHKOB;

JIEMCTBOBATh MO AJITOPUTMY,
coJiepKalieMycsi B YCIIOBUU
3a/1a4y;

UCIIOJIb30BAaTh  JIOTHYECKHE
paccyXJeHUs MPHU PELICHUU

3aJa4u,

pabotatb C H3OBITOYHBIMHU
YCIOBHSIMHU, BBIOMpas W3
Bcel MH(pOpMAIUK, TaHHBIC,
HEOOXOIUMBIC I PEIICHHS

3a71a4H;

HECJIOKHBIN
BO3MOJKHBIX

OCYIIECTBIISITH
nepedop

pelicHudA 3aaa4ud, pacCMaTpuBas
Pa3INIHBbIC METO/BbI;

CTPOUTH
3a/1a4H,

MOJIENTb peleHust
MPOBOJAUTH

JAO0Ka3aTCIIbHBIC PACCYKIACHUA

pemaTth  3amadM, TpeOyroume
nepebopa BapHUaHTOB, IPOBEPKHU
yCIIOBUH, BbIOOpa ONTUMAIbHOTO

pe3ynbrara;

aHATM3UPOBATh "
UHTEPIPETHPOBATH PE3yIbTATHI B
KOHTEKCTE  YCIIOBUS  3a/IayH,
BBIOMPATH perieHus, HE
POTHBOpPEYAIE KOHTEKCTY;

NEPEeBOJUTh  TMPH  PEHICHHU
3aJaud MHPOPMALUIO U3 OJHOU
GopMBI B JAPYrYyIO, HCIOJIB3YS
OpU  HEOOXOTUMOCTH  CXEMBI,
TaOMHIIBI, TPAPUKH, JHATPAMMBI;

B mnoBcenHEeBHON XKM3HM M IIpU
W3YYEHUU JAPYTUX NPEAMETOB:

peuiaTh HNPAKTUYCCKHUEC 3aJadd U

ONTHUMAaJIbHBIN METOJT
peleHus 3a1a4H,
paccmaTrpuBas pa3u4HbIC
METOJIBI;

CTPOUTHh MOJENIb  PEHICHUS
3a1a4H, MPOBOJIUTH

JI0OKa3aTelIbHbIE PACCYKIIEHUS
TP PEILICHUHU 3a/1a4u;

pemarhs 3aaadd, Tpelyrommue
nepebopa
IIPOBEPKU YCIOBHM, BbIOOpa
ONITUMAIILHOTO PE3yNIbTaTa;

BAPUAHTOB,

aHAIU3UPOBATH u
UHTEPIPETUPOBATH

MOJIyYCHHBIE  peIleHUus B
KOHTEKCTE YCJIOBHS 3ajauu,

BBIOMpATh HE

IMPOTHUBOPCHUAIIME KOHTCKCTY,

pelieHus,

NEepeBOJUTh IPH  pEIICHHU
3a1aun  MHQOpMAIMIO U3
OIHOM (GOpMBI 3amHMcH B
IpYrylo,  HCIOJB3ys  IpHU
HEO0O0XO0IMMOCTH CXEMBI,
TaOIMIIbI, rpadukw,
JMarpaMMBl.
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pelleHnid, BbIOUpas U3 HUX

ONTUMAJIbHOE 1o
KPUTEPHSIM,
chopMyITUPOBAHHBIM B
YCIIOBUU;

aHAJIN3UPOBATh "
MHTEPIPETUPOBATH
MOJIydeHHBIE  pEIIeHUs B
KOHTEKCTE YCIIOBHS 3a/auH,
BBHIOMpATh  pEIICHUs, He
MPOTHUBOpEYAIIHE
KOHTEKCTY;

pemath 3aJaud Ha pacyer
CTOMMOCTH TOKYIIOK, YCIIVT,
MOE3/JI0K U T.I1.;

peiiaTb HECJIOXKHBIC 3aadu,

CBA3aHHBIE C  JOJIEBBIM
y4yacTHEM  BO  BIIQJICHUH
bupmoit, MPEINPUITHEM,
HEJBUXKHUMOCTBIO;

peliarh 3a/la4d Ha MPOCThIE
MIPOLICHTHI (cucteMsl
CKUJOK, KOMHCCHUH) U Ha
BBIYUCIICHUE CJIOKHBIX
MPOLIEHTOB B  Pa3IMYHBIX

3a/1a4 U3 APYruX MpeIMETOB

B 1moBcegHEBHOW JKWU3HU U
npu U3YYCHUH TPYTUX

IIPEIMETOB:

pemarh MpakTU4YEeCKUe 3a/1auu
M 3aJaud = U3 JpYyrux

IIPEAMETOB
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CXeMax BKJIaA0B, KpCIAUTOB

W HUIIOTEK;

peuaTtb IMPAKTUYCCKUC
3aa4i, TpeOyromiue
UCIIOJIb30BAHUS

OTPULATCIIBHBIX YHCCJI: Ha
OTIpE/IeTICHNEe TEeMIIePaTypHI,
Ha OTpeeTIeHHEe TIOJI0KECHUS
Ha BpeMEHHOW ocu (10
Hamie s3pel U TMocle), Ha

IBHUKCHHUC JCHEXHBIX
cpenctB  (mpuxon/pacxon),
Ha oTipe/ieieHne

TJTyOMHBI/BBICOTHI U T.11.;

HCII0JIb30BATh MIOHSITHE
Macmtada JUisi HaXO0XACHUS
paccTosHMM M JJIMH Ha
KapTax, IUJIaHaX MECTHOCTH,
IJIaHax MTOMEILIEHUH,
BBIKpOMKaX, Mpu pabore Ha
KOMIIBIOTEPE U T.II.

B moBcegHeBHON XU3HH U

OpU  U3YYEHUU  JIPYTHUX
IIPEIMETOB:

peuiaTtb HCCJIOXKHBIC
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IMPAKTUYCCKUC 3aJa4u,
BO3HHUKAKOMIUEC B CUTyallUAX

HOBCEIHEBHOU KU3HU

I'eomerpus

OnepupoBath Ha 0a30BOM
YPOBHEC TOHATHUAMMH: TOYKA,

psiMast, IIJIOCKOCTH B
IIPOCTPAHCTBE,
NapaJuIeIbHOCTD u
MEPIEHIUKYIIIPHOCTh

MPSIMBIX U IJIOCKOCTEN;

pacro3HaBaTh OCHOBHBIC
BHIBI
(mpu3Mma,

MPSAMOYTOJIbHBIN

MHOTOTPaHHUKOB
nupamMusa,

napasuiesnenurnesn, Kyo);

n300paxarhb u3ydaeMble
¢burypsl OT pykKH U C
MIpUMEHEHHEM MIPOCTBIX

YCPTCIKHBIX HHCTPYMCHTOB,

Nenath (BBIHOCHBIE) TIJIOCKUE
YepTe)KU M3 PUCYHKOB
MPOCTBIX OOBEMHBIX (QUTY:
BH/I CBEPXY, COOKY, CHU3Y;

U3BJIEKaTh HMH(OpMaIUIO O

OnepupoBaTh NOHATUSAMU: TOUKA,
npsimas, IIJIOCKOCTb B
IIPOCTPAHCTBE, IAPALIEIBHOCTh
U TIEPIEHIUKYJIIPHOCTD MPSMBIX

7 TIOCKOCTEM;

OPpUMCHATL JIsA PCIICHUA 3aJad
TCOMETPUUCCKUC (baKTI)I, €CJIIn
YCIOBUSA HNPHUMCHCHHUA 3aJlaHbl B

SIBHOU (opme;

peuiath 3aJadd Ha HaAXOXICHUC
TCOMETPHUUCCKUX
06pa3uaM HIIN aJITOPUTMaM;

BCIMYHUH IIO

nenatb  (BBIHOCHBIE)
YEepPTEIKU U3 PHCYHKOB 0OBEMHBIX
Guryp, B TOM YHCIIE PUCOBATH
cOOKy, CTpOUTH

IIJIOCKHC

BUJ CBCPXY,
CCUYCHUSI MHOT'OI'PaHHHUKOB;

U3BJIEKaTh, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HMHGPOPMALIUIO

¢burypax,
IPECTAaBICHHYIO Ha YepTexax;

) TCOMETPHUICCKUX

Bimagers  reomerpuueckuMu
NOHATUSIMM ~ TIpU  PEIICHUU
3a1a4 U IPOBEICHUU
MaTeMaTHYECKUX
pacCyxICHHUI;
CaMOCTOSITEILHO

dbopMyIHpOBaTh OMIPEAEICHUS
duryp,
BBIJIBUTATh THUIOTE3bI O HOBBIX
CBOMCTBaX W  IpPHU3HAKaX
buryp wu
000CHOBBIBATh Wiu

TeOMETPHIECKUX

TCOMETPUUCCKUX

ompoBepraTth HuX, 0000IIaTh
17001 KOHKPETH3UPOBATh
pe3yIbTaThl Ha
K1accax (uryp, mpoBOIUTH B
HECIIOKHBIX cirydasix
KIaccupukanuo Quryp Imo

HOBBIX

Ppa3In4HbIM OCHOBAHUAM;

UCCIe10BaTh
BKJItOYas KoMOMHauuu Quryp,

YEPTEXKH,

U3BJICKATbh,
UHTEPIPETHPOBATh U

Wmerys mnpexacraBieHue o0

AKCMOMATHYECCKOM MECTOAC,

BIIAJIETh MIOHSTUEM
F€OMETPUYECKUE MECTA TOYEK
B IPOCTPAHCTBE H YMETh

MNPUMCHATh UX I PCHICHUA

3a7a4;
yMETh MPUMEHSATH IS
peleHnss  3aJad  CBOMCTBA
IJIOCKUX W JIBYTPaHHBIX
VIJIOB, TPEXTPaHHOTO yrIJa,
TEOPEMBI KOCHHYCOB u

CUHYCOB JIA TpexrpaHHoro
yria;

BJIaJCTh INOHATHUEM
NEPNCHAUKYIISIPHOC

Npu3Mbl 1 yYyMCTb HNPHUMCHIATH

CCUYCHUC

CTO IIpU pCIICHUMN 3a71a4;

HUMCTb MNpEaACTaBJIICHUC )
JBOMCTBEHHOCTH IMPaBUJIbHBIX

MHOT'OT'PaHHUKOB;
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MPOCTPAHCTBEHHBIX

¢burypax,
Ha

reOMETPUYECKUX
IIPEICTaBICHHYIO
YEepTE)KaxX U PUCYHKAX;

MIPUMEHSATH TEOpEMY
[Mudaropa npu BbIYUCICHUH
JJIEMEHTOB

CTepeoMeTpUYeCcKuX GUryp;

HAaXOJUTh 00BEeMBI u
IO A U MTOBEPXHOCTEN
MPOCTEUIINX

MHOTOTPaHHUKOB c

puMEHEeHHEM (PopMyIT;

pacro3HaBaTh
BHJIbI T€J BpaleHus (KOHYC,
nuIuHIp, cepa u map);

OCHOBHBIC

HaxOJIUTh 00BeEMBI u
IJI0ILA U MIOBEPXHOCTEN
MPOCTEUIITHUX

MHOTI'OI'paHHHUKOB u TCI
Bpall€HusA C IIPUMCHCHHCM

bopmyi.

B 1moBcegHeBHOM KH3HH H

MIPUMEHSTH reOMETPUYECKHUE
(dakTel JUIS peIIeHUs 3a1ad, B
TOM

quciIc MIpeAroJiararommux

HCCKOJIbKO IIaroB pCUICHMA,

OITUChIBATH B3aMMHO€

PACIIOJIOKEHUC IIPpAMBIX n

MJIOCKOCTEM B MMPOCTPAHCTBE;

dbopmynupoBaTh  CBOWCTBA |

MpU3HaKu puryp;

JOKa3bIBATH FGOMeTpI/I‘—IeCKI/Ie
YTBEPKJICHHUS;

BJIAJIETH CTaH/IapTHOU
Kiaccuduranuen
MPOCTPAHCTBEHHBIX buryp
(mupamupl, MIPU3MBI,
napajuieeuneapl);

HAXOOUTh OOBLEMBI U ILJIOIIAIU
MOBEPXHOCTEH TE€OMETPHUUYCCKUX
TeN ¢ MPUMEHEHUEM hopMyIT;

BBIUUCIIATh PACCTOSIHUS M YIJIbI B
IIPOCTPAHCTBE.

B moBcegHeBHOI KHU3HH H npu

peoOpa3oBHIBATH

UH(OpMaLHIO,
IPE/ICTABICHHYIO Ha
YepTeKax;

pemarh 3a7a4un
reOMETPUIECKOTO

COJICp)KaHUs, B TOM 4YHCIIE B
CUTYaIUsAX, KOTJa aJITrOPUTM
pCIICHUs HE CIICAyeT SIBHO W3
YCIIOBHS, BBITIOJIHATD
HEOOXOJMMBIC ISl PEIICHUS
3a1a4n JIOTIOJIHUTEIIHHEIE
MOCTPOCHHS,

BO3MOXHOCTb

WCCIIEIOBATh
MIPUMEHEHHS
TeopeM u  dopMyn  JIA
pelIeHHS 3a/1a4;

yMeTb  (GOpMYyIUpOBaTH U
JOKa3bIBaTh T'€OMETPHUYECKUE
YTBEPKACHUS,

BJIaACTH IIOHATHUAMHA

CTCPCOMCTPHH: Ipru3ma,
nmapauiCiCiiuimnea, InupaMuaa,

TETpasap;

HUMCTb MMPEACTaBJICHUA 00
aKCHUoOMax CTCPEOMCTpUHU U

BJIaJCTH IIOHATUAMU

HCHTPAJIBbHOC W MapaJIJICIbHOC

IIPOEKTUPOBAHUE u
MIPUMEHSTh 170.4 npu
MMOCTPOEHUH CEYEHUI
MHOTOIDAHHUKOB ~ METOJ0M
MIPOEKIINN;

UMETh  IIPEACTABIECHHE O

pa3BepTKE MHOTOTPAHHHKA M

KpaT4aiiiem IIyTH Ha
MTOBEPXHOCTHU

MHOTOTpaHHUKA;

UMEThb  MPEACTaBICHHE O

KOHHUYCCKUX CCUCHUAX,

HUMCTb MMpEaACTaBICHUC (6]

KacaroluXcsl chepax
KOMOHMHAIIMK TeJ BpalleHUs U
yMETb NPUMEHATH HX MpU

PCUICHUHU 3aJia4,

OPUMEHITh [PU  PEIICHUU
3amay  GopMyny paccTOSHUS

OT TOYKH J0 IINIOCKOCTH,

BJIAJIETh Pa3HBIMH CHOCOOaMHU
psAMOI
YMETh

3aJlaHus
YpaBHEHUSMHU U
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IIpU  U3YYEHHUU  JIPYIrux
MPEIMETOB!
COOTHOCHTH  aOCTpaKkTHBIE

r€OMETPUYECKUE TOHATUS U
(hakThI c peanbHbIMU
KU3HEHHBIMU OOBEKTaMU H

CUTyalluUAMMU;

UCIOJIL30BATh CBOMCTBA
IIPOCTPAHCTBEHHBIX

F€OMETPUUECKUX (QUTYp UIs

pelieHuss THUIOBBIX 3aja4
MIPAKTUYECKOTO
COJIepKaHNUS;

COOTHOCHTH iouiaau
MOBEpXHOCTEN Ten
OJINHAaKOBOM (bopMbI
Pa3IMYHOTO pa3Mepa;
COOTHOCHTD 00BEMBI
COCY/IOB OJINHAKOBO
(hopmbI Pa3IUYHOTO
pasmepa;

OLICHUBATh bopmy
MIPaBUIIHLHOTO
MHOTOTpaHHUKa nocJe
CIOMJIOB, Cpe€30B M T.IL

W3Y4YEHUU APYTHUX IPEIMETOB:

CBOUCTBA

buryp  nus
pelieHust 3ajad MPaKTUYECKOro

UCII0JIb30BATh
reOMETPUYECKUX

XapakTepa W 3a7ad H3 JPYTHUX
o0OacTel 3HAHUI

CIEICTBUAX U3 HUX U YMETh
IIPUMEHATh UX IPH PELICHUH

3a/1a4;
YMETb  CTPOUTH  CEYEHUSA
MHOTOTPAHHUKOB c

HCII0JIb30BAHUEM  PA3JIMYHBIX
METOJOB, B TOM YHCIEC H

METOoda CICI0B,

HUMCETH MMpEaACTaBJICHUC 0

CKpPELIMBAIOIIMNXCSA MPSMBIX B
YMETh
HaxOJUTb yroJl U PAacCTOSHUE
MEXIy HUMH;

NPOCTPAaHCTBE WU

MPUMEHSITh TEOPEMBI 0
NapajuleIbHOCTU TPSIMBIX U
IUIOCKOCTEl B MPOCTPAHCTBE
IIpU pELICHUH 3a]1ay;

YMETb PUMEHSITh
napasuieIbHOe
MIPOEKTUPOBAHHE TUIS

n300paxeHus puryp;

YMETH IPUMEHSThH
NEPIEHIUKYIIPHOCTU
OpsIMOM M IUIOCKOCTH TIpU

IIPUMEHATh I[IPU  PELICHUH
3ajad4;

IIPUMEHATh I[IPU  PELICHHUH
3aJa4 = M JOKAa3aTelIbCTBE

TEOpEM BEKTOPHBIA METOJA U
METOJ1 KOOPJIMHAT;

00
akcuomax o0bema, IPUMEHSTh
bopMyIbI

MPSIMOYTOJIbHOTO

UMCTh MNpeaAcCTaBJICHUC

00BEMOB

napajuiejenunesaa, Mpu3Mbl U
MUpaMHIIbl, TeTpajdapa Npu
peIlIeHnH 3a1a4;

MPUMEHATh  TEOpPeMbl 00
OTHOILECHUSX OOBEMOB TIpH
pelIeHIH 33]1ay;

IIPUMCHSTH
BBIYHCIICHUA

UHTETpan  Juis

00beMOB U
MOBEPXHOCTEH TeJl BpallCHUS,
BBIUMCIICHUS TUTOTIA/IN
chepudeckoro
00BeMa IapoBOTO CIIOS;

mosca n

HUMCTb MMpEaACTaBJIICHUC )
ABMIKCHUAX B TIPOCTPAHCTBC:

napajjicJibHOM MEpeHOCE,
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(ompenensTh KOJIMYECTBO
BepimnH, pebep W rpaHei
MOJTy4EHHBIX
MHOTOTPaHHUKOB)

pelIeHny 3a1ay;

BIIAJIETh HOHATUSAMHU
OPTOrOHAJIBHOE

IIPOCKTUPOBAHUE, HAKIOHHBIC
U KX IPOEKIUH, YMETh
IIPUMEHATh TEOPEMY O TpeX
NEepPHEHANKYIIApax pu
peleHnn 3a1ay;

BJIAJIETh TOHSATUSIMH
paccTosiHie MeXIy purypamu
B TIPOCTpPaHCTBE,  OOIIMIA
NepIEHANKYIISP TBYX
CKPEUIMBAIOIINXCS MPSMBIX H
YMETh TPHUMEHATh WX TIPH
peIICHUH 33]1ay;

BJIQJIETh  TOHSATHEM  Yyroil
MEXIy IPSIMOH U IIIOCKOCTBIO
U yMETb NPUMEHATH €ro Mpu
peIlIeHnH 3a/1a4;

BJIAJICTh HOHATUSAMU
JIBYIpaHHBIA  yroj,  yroi
MEXTy IUIOCKOCTSIMU,
HepHeH UKy pHbIE

IJIOCKOCTH U YMETh

MMPUMCHATH UX IIPU PCHICHUU

CUMMCTPHUU OTHOCHUTCIIBHO

IIJIOCKOCTH, LEHTPAJIbHON
CUMMETPUH, OBOPOTE
OTHOCHUTEIIBHO IPsIMOH,

BUHTOBOW CHUMMETPHH, YMETh
IIPUMEHATh UX IPH PEIICHUH
3a1ad4;

WMETh  TPEACTaBICHUE O
IJIOIIa N OPTOTrOHAILHOU
MPOEKIUY;

UMETh  TIPEJACTABJICHHE O
TPEXIpPaHHOM u
MHOTOTPaHHOM yrie U
MIPUMEHSTH CBOMCTBA MIOCKUX
yIJ0B MHOTOTPaHHOIO  yria
IIpU pElICHUH 3a]1a4;

UMETh  TpPEICTAaBICHHUS O
npeoOpa3oBaHUKM  TOJI00WMS,
TOMOTETHH u YMETh
NPUMEHSTh MX MPU PEIICHUH
3ajay;

YMETh peliaTh 3aaa4v Ha
INJIOCKOCTH METOdJaMU
CTCPCOMECTPUH;

YMETh NPUMEHSTH (OPMYIIBI
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3a/1a4;

BJIAACTh MNOHATHAMHA IIpU3Ma,

napauleIenuInes "
[IPUMEHATD CBOMCTBA
napajuleenumne1a npu

pelieHnu 3a1ay;

BIIAJIETh MOHATHUEM
IIPSAMOYTOJIBHBIN
napauleJIeunes "

IIPUMEHATH €0 IPHU PELICHUH

3ajad;
BJIQ/IETh MOHSTHSIMH
nupaMua, BUIBl HUPaMHU],
3JIEMEHTBI MPaBHIILHOM
MUPAMHU/IBI u YMETh

MPUMEHATh MX TPH PEIICHUU
3a7a4;

UMETh  MpPEJCTaBICHHE O
TeopeMe Diinepa,
MPaBUJIbHBIX
MHOTOTPaHHHKAX;

BJIAJIETh TMOHATHUEM IUIOLIAN
ITOBEPXHOCTEU

MHOTOTPAaHHUKOB U  YMETh
MIPUMEHSATH €r0 MPHU PELIEHUN

00BEMOB MPHU PEIICHUH 33124

32




3a/1a4;

BJIaACTh IIOHATHUAMHA TCJ1a
BpallleHus (LWIMHIP, KOHYC,
map u cdepa), X CEUCHUS H
YMETb TPUMEHATh HUX IpPHU
pelICHNY 3a/1ay;

BIIAJIETh HOHSTHSIMH
KacaTeJlbHbIE  MNpsAMBIE U
IIJIOCKOCTH u YMETh
IIPUMEHATh W3 TNPU PELICHUH
3ajad;

UMETh  TPEICTABICHHUS O
BITUCAHHBIX W  OTHMCaHHBIX
chepax W yMmMeTh NPUMEHSTH
UX TIPU PEUICHUH 3a/1aY;

BJIaJCTh TIIOHATHUAMU O6’b€M,
00BEMBI MHOT'OI'PaHHHKOB,
TEJI Bpall€HUA W IPUMCHATH
HX IIPU PCHICHHHU 3a/1a4;

UMETh  MPEJCTaBICHHE O
pa3BepTKe WIMHApAa U
KOHYca, TUTOIIAAN
MOBEPXHOCTU IIWIMHIpA U
KOHYyCa, YMETh MPUMEHSTh HX
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IIpU peLICHUN 3aj1ay;

UMETh  MPEJCTAaBICHHE O
wiomaan cdepel H  yMETb
IPUMEHSTH €TO MPH PEIICHUH
3ajay;

yMETh pemaTrh 3aJadyd  Ha
KOMOHHAIIUU
MHOTOTPaHHUKOB u Ten
BpaIleHNS,

UMETh  TIPEJCTABICHHE O
MoJ00MK B TMPOCTPAHCTBE W
yMeTh pemiath 3a7adyd  Ha
OTHOIIICHHE 00bEeMOB u
IIomaneu MOBEPXHOCTEN
MOoJ00HBIX (pHTYP.

B moBcemHeBHOW JKU3HHM U
npu H3YYCHUH TPYrux
MPEAMETOB:

COCTaBIISATh c
HCI0JIb30BaHUEM CBOIICTB
FEOMETPUYECKHUX ¢buryp
MaTeMaTUYeCKHe MOJENU Jis
penieHus 3a/aq

MMPAKTHUYCCKOI'0 XapaKTepa H
3aaa4 n3 CMCIXKHBIX
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JHUCHUIIINH, HUCCICA0BaTh

IMMOJIYYCHHBIC MOJCIN n

MHTEPIPETUPOBATH PE3YJIbTAT

Bexrops!
KOOPAWHATHI
IIPOCTPAHCTBE

B

OnepupoBath Ha 0a30BOM

YPOBHE MOHSATHEM
JIEKapTOBBl KOOPJIUHATHl B
MIPOCTPAHCTBE;

HaXOJUTh KOOPIUHAThI
BEpPLINH KyOa "
MPSIMOYT OJIbHOTO
napaesenumnena

OnepupoBaTh MIOHSTUSMHU
JCKapTOBBl  KOOPJWHATHI B
MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABCHCTBO BEKTOPOB,
KOOpDJWHATBl  BEKTOpa,  yrol
MEXIy BEKTOpaMH, CKaIPHOE
MIPOU3BE/ICHNE BEKTOPOB,

KOJIJIMHCAPHBIC BEKTOPHI;

HaXOJMUTh PACCTOSIHUE MEXAY
JBYMSI TOYKaMH, CyMMY
BEKTOPOB U MPOU3BEACHUE

BEKTOpa Ha YHCIIO, YTOJd MEXIy

BEKTOPaMH, CKaJIsIpHOE
IPOU3BENCHUE,  PACKJIaIbIBaTh
BEKTOP o JIBYM

HEKOJUIMHCAPHBIM BCKTOPAM;

3a1aBaTh IJNIOCKOCTb YPABHCHUCM

B ACKapTO BOM CHUCTEMC
KOOpZUHAT;
peuiaTtb npo CTeHIme 3aga4yu

BBCACHHUEM BCKTOPHOI'O Oa3mca

BH&I{CTB IMOHATHUAMU BCKTOPBI
N UX KOOPAWHATHI,

YMCTb BBIINIOJIHATE OIICpaluun
Haa BEKTOpaMu,

UCIIOJIb30BATh CKaJIIpHOE
IIPOU3BE/ICHNE BEKTOPOB IpHU

pEIIeHUY 3a/a4,

PUMEHSITh ypaBHEHHE
MIJIOCKOCTH, bopmyy
PaCCTOSIHUS MEXAYy TOYKaMH,
ypaBHEHHE ctepsl npu

pPEUICHUHU 3a4a4;

IMPUMEHATh BEKTOPBI U MCTO
KOOpZAWHAT B IPOCTPAHCTBC
IIpyu pCHICHUHA 3a1a4

Hoctmxenue pe3ynbTaToB
paszaena II;

HaXOIUTh o0bem
napajuiesenumnena U
TeTpaszpa, 3aJJaHHBIX
KOOpJIMHATaAMH CBOMX
BEpIIINH;

3a/1aBaTh PSIMYIO B
MIPOCTPAHCTBE;

HaxOJUTh  PACCTOSHHE  OT
TOYKA 10 IUIOCKOCTH B

CUCTEMEC KOOPAUHAT,

HaXO0JUTh PACCTOAHHUEC MEXIAY
CKPCIIUBAOITNMUCA
IpsAMbIMU, 3aJJaHHBIMHU B
CUCTCMC KOOpAHUHAT
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Ucropus OrnuceIBaTh otaenbHbie | [IpencraBisTh Bknajg | Umers  mpencraBinenue o | JloctmxeHue pe3ynbpTaToB
MaTeMaTHKU BBIJIAIOIIMECS ~ PE3YJIbTAThl, | BBIJAIOIIMXCS MaTEeMAaTUKOB B | BKJIAJE BbIatonuxcs | pasgena II

[IOJIy4YEHHBIE B XOJIe | pa3BUTHE MAaTeMaTUKU W HHBIX | MATEMAaTHKOB B  Pa3BUTHE

pa3BUTHS MaTeMaTHKH Kak | HAyYHBIX 00acTeif; HayKH;

HayKH;

MOHUMAaTh POJb MAaTEMaTUKH B | IOHUMATh POJIb MATEMATHKHU B

3HaTh npumepsl | pa3sutun Poccun pasButun Poccun

MaTeMaTHYEeCKUX OTKPBITHI

U HUX aBTOPOB B CBS3U C

OTE4YECTBEHHOU u

BCEMHUPHOU NCTOPHEN;

MMOHUMATh POJIb MATEMATUKHU

B pa3sutuu Poccun
Merto bt [IpumensaTs u3BecTHhIE | Mcrob30BaTh ocHOBHbIE | Mcnionib30BaTh ocHOBHbIE | JlocTHKEHUE pe3yabTaToOB
MaTE€MAaTHKHU METOJpl  NpPU  PEUICHUHU | METOJBbI JI0KA3aTeNbCTBA, | METOAbI JI0Ka3aTenbCTBa, | pasaena II;

CTaHIAPTHBIX IPOBOJIUTh  JIOKA3aTENbCTBO M | IPOBOJUTH JI0KA3aTEIbCTBO U

MaTe€MaTUYCCKUX 3aJa4,

3aMedaTh u
XapaKTepU30BaTh
MaTeMaTH4YECKHE
3aKOHOMEPHOCTH B
OKpYy’Karolen
JNEUCTBUTEIBHOCTH;

NPpUBOJUTDH
MaT€MaTUdYCCKUX

IPUMEPBI

BBIIIOJIHATH OIIPOBEPIKCHUE,

IIPUMEHATh OCHOBHBIC MCTOIBI

pereHus MaTeMaTUYECKUX
3ajay;

Ha OCHOBE  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH B  HpUPOJE
XapaKTepu30BaTb  KpacoTy U
COBEPUICHCTBO  OKPYXKAaOIIEro
Mupa u IIPOU3BEIEHU N

BBIIIOJIHATH OIIPOBEPIKCHUCE,

MIPUMEHSATD
METOIBI

OCHOBHBIE
pelieHus
MaTeMaTHYeCKUX 3a/a4;

Ha OCHOBE MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IpPUPOJE
XapaKTepU30BaTh KpacoTy U
COBEPUICHCTBO OKPYXKAIOIIETO
Mupa U IIPOU3BEIEHUI

NPUMEHSTh MaTeMaTHYECKHUE
3HaHUSI K  HUCCIICJIOBAHHIO
OKPYKAIOIIEro MUpa
(MonmenupoBaHue (U3HYECCKUX
MPOIIECCOB, 3a7auu

SKOHOMUKH )
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3aKOHOMEPHOCTEMN B

npupojge, B TOM  YHUCIE
XapaKTEepU3YIOIIHUX KpacoTy
u COBEPLIEHCTBO
OKPY’KaIOILIEro

MIPOU3BEICHUN HCKYCCTBA

MHpa W

UCKYCCTBA;

[IPUMEHSATH MIpOCTENIINE
IIPOrpaMMHBIE cpeactea M
JNIEKTPOHHO-
KOMMYHUKAIlUOHHBIE ~ CHCTEMBI

HpI/I peIHeHI/II/I MaAaTEMATHUYCCKUX
3a7a4

HCKYCCTBA,

[IPUMEHATD pocTenmme
IIPOTPAaMMHBIE  CPEICTBA W
JIIEKTPOHHO-
KOMMYHUKAI[UOHHBIE

CUCTEMBl  IIpU  PEIICHHUH

MaAaTCMAaTUYCCKUX 3aaa4,

MOJIb30BaThCSl  MPUKIIATHBIMU
porpaMMaMu Hu
MpOrpaMMaMH  CHMBOJIBHBIX
BBEIYHCIIEHUN s
HCCIICIOBAHUS

MaTeMaTHYECKUX 0OBEKTOB
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3. Copnep:xaHue Kypca
ba3oBrlii ypoBeHb

Auaredpa. MHoOrouwieHsl OT OJHOM NEPEMEHHOM M MX KOpHHU. PasiokeHue MHOrousieHa c
HEJNBIMA  KOO(QPHUIMEHTAMH Ha MHOXWTEIH. KOMIJIEKCHBIE YHuClia M HMX TeOMeTpUyecKas
UHTEepOpeTanus. Apu(pMeTHYecKue IeMCTBUS HaJ| KOMIUIGKCHBIMU YHUCIIAMH: CIIOKEHUE,
BBIYMTAHUE, YMHOXKEHUE, nesnenne. OCHOBHAs Teopema aireOpsl (03 JoKa3aTenbCTBa).
MaremaTudyeckuii anaau3. OCHOBHBIE CBOICTBa (DYHKIIMHM: MOHOTOHHOCTB, IPOMEXKYTKH
BO3pacTaHusi W YOBIBAHMS, TOYKA MaKCUMyMa M MHUHHMYMa, OTPAaHHYECHHOCTh (YHKIIHIA,
YETHOCTD 51 HEYETHOCTD, IIEPUOIUYHOCTb.
OneMeHTapHble (QYHKIIUH: KOPEHb CTENCHM N, CTETIEHHAs, MoKa3aTelbHas, JoTrapuMuyecKas,
Tpuronomerpuueckue  ¢yHkumu. CpoiicTBa M TpaQuUKH  DIIEMEHTAPHBIX  (QYHKITHA.
Tpuronomerpuueckue @OpMynbl TNPUBEICHUS, CIOXKEHHUs, ABOWHOro yria. IIpocreimune
npeoOpa3oBaHus BBIpAXKEHU, coJieprKalux CTEIICHHBIE, TPUTOHOMETPUYECKUE,
jJorapu@MuUeckue M IMoKazareibHble (QYHKIMU. PelieHne coOTBETCTBYIOMIMX MPOCTEUIINX
ypaBHEHUH. PenieHne npocTedmmx noka3aTesbHbIX U JorapudmMuyeckux HepaBeHCTB. [loHsTHE
o kxommnosuuuu ¢yHknuil. Ilonstue o6 oOparHoit ¢ynknuu. IlpeobpazoBanus rpadukos
(GyHKIMI: napajuleabHBIM MepeHoc, pacTskeHue (ckatue) BAoNb ocu opauHar. [lonsTue o
HenpepbeIBHOCTH (QYyHKIUU. [[poMexXyTKu 3HAKOTOCTOSHCTBA HENMpepbhIBHOM (QyHKIMU. Merton
untepBasioB. [lonste o mnpenene mnocienoBaTenbHOocTH. CyMMa OeCKOHEYHO yObIBaroIien
reoMerpuueckoi mporpeccuu. Ilonstue o mpousBojgHOM (yHKUMK B Touke. dusnueckuil u
TreOMETPUYECKUN CMBICT MpPOU3BOAHON. [Ipou3BO/IHBIE OCHOBHBIX 3JEMEHTAPHBIX (QYHKIIHM,
npou3BoaHas Gpynknuu Buma y = f(kx + b). Mcnonp3zoBanue mpou3BOIHON TIPU UCCIIEIOBAHUH
¢byHKIMM, noctpoeHnu rpadukoB (mpocreimive ciydau). Mcnosib3oBaHue cBOMCTB (QyHKIUI
IPU PELICHUU TEKCTOBBIX, (HU3MUYECKUX M TIeOMETpPUYECKMX 3ajgad. Pemienue 3amau Ha
IKCTPEMYM, HaAXOKJIEHHE HanOOoIbIIEro 1 HauMeHbllero 3HaueHuil. [lonsrue o0 onpenenéHHOM
WHTETpaJic KakK IUIomanu KpuBosmHEWHOUW Tpamenun. dopmyna Herorona—Jleitonwua.
[TepBooOpaznas. [IpunokeHus onpeaeéHHOro HHTErpaa.

BepositTHoCTh U cTaTucTUKA. BrIOOpKH, coueTanusi. bunomuansubeie koddduimentsr. buaom
Hprorona. Tperonpnuk Ilackans u ero cpoiictBa. OmnpenesnieHUE M MNPUMEPHI HUCIBITAHHUI
bepnymmu. ®opmyna [uisi BEepOSTHOCTH YHCIA YCIEXOB B CepUM HUCHbITaHUl bepHymiu.
Maremaruueckoe OKUJIaHHe yucna YCIIEXOB B UCIIBITAHUU bepnymu.
OcHoBHbBIE PUMEPHI CIYyYalHBIX BEIHMYMH. MaTeMaTH4ecKoe OKUIaHUE CIy4allHOM BETUYMHBI.
HezaBucumocTs cityuaiiHpIX BeMuuH U coObITUi. [IpeacTaBnenue o 3akoHe OOIbIINX YUCEN IS
MOCJIEIOBATEIbHOCTA HE3aBUCHUMBIX HCHbITaHUI. EcTecTBEHHO-HAayyHBIE MPUMEHEHHs 3aKOHA
OOJIBIITUX YK CETI.

Yray06aéHnblii ypoBeHb

Adredpa. MHOTOWIIEHBI OT OJIHOM MEpEMEHHOM U UX KOpHU. Teopembl 0 pariioHaIbHBIX KOPHSIX
MHOTOYJIEHOB ¢ I[ebIMU Kod(punrentamu. KomrekcHble yncia u uX reoMeTpuueckas
uHTepnpetanus. Tpuronomerpuyeckas opMa KOMIUIEKCHOTO yrciia. ApudMeTHIecKue
NeUCTBHS HaJl KOMIUIEKCHBIMU YHCIIAMH: CIIO’KEHHUE, BBIYUTAHUE, YMHOKCHHE, JACTICHHE.
®opmyna Myaspa. Bo3Benenue B 1ienyto cTerneHb, U3BJIeUeHHE HATYpaIbHOTO KOpHs. OCHOBHAs
TeopeMa anredpsl (6e3 10Ka3aTeabCTBa).

MaremaTudeckunii anaau3. OCHOBHbIE CBOMCTBA ()YHKIIMU: MOHOTOHHOCTb, IPOMEXYTKH
BO3pacTaHMsl U yObIBaHMsI, TOUKH MAaKCUMyMa U MUHUMYMa, OIPaHUYE€HHOCTh (DYHKIIHH,
YETHOCTh U HEYETHOCTD, MEPHOANYHOCTD. DJIeMEeHTapHble (PYHKIIMU: MHOTOUJICH, KOPEHb
CTETeHH N, CTENeHHas1, 0OKa3aTellbHAas, JorapupmMuyeckas, TPUroHOMeTpUudeckre (PpyHKIHH.
CoiicTBa u rpaduku 1emeHTapHbIX GyHKIuH. [IpeobpazoBanus rpadukoB GyHKIMA:
napajieNIbHbIH epeHoc, pacTsbKeHue (CkaTHe) BAOJIb OCel KOOPIUMHAT, OTPaXKEHUE OT OCeil
KOOpJAMHAT, OT Hayaia KOOpAWHAT, Tpapuku pyHKIUI ¢ MoaynsiMu. TpuroHomeTpuieckue
(dbopMyIbl IPUBEACHNUS, CIOKEHHS, IPeoOpa30BaHus IPOU3BEACHUS B CyMMY, (opMyIia
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BCIIOMOTaTeNbHOTO aprymenTa. [IpeoOpa3zoBaHue BbIpakeHUi, CoAepKalUX CTEIIEHHbBIE,
TPUTOHOMETPUYECKHE, JIorapu(pMudeckue u nokazareinpusle GyHKiuu. Pemenne
COOTBETCTBYIOLINX YPaBHEHUH, HEPABEHCTB U UX CUCTeM. HenpepbIBHOCTh (PYHKITUH.
[TpoMexyTKH 3HAKOMIOCTOSIHCTBA HENPEPBIBHOM (hyHKIMU. MeTo nHTepBanoB. Kommo3umms
¢bynkuuit. O6patHas Gpyaknus. [lonsarue npenena nocnenoarenbHocTh. [loHsTHE Tpeaena
¢ynkuuu B Touke. CymMma OecKOHEUHO yOBIBaOIIEH reoMeTpudeckoit nporpeccuu. Meton
MaTeMaTu4eckoi nHAyKiun. [loHsTHEe 0 MpOoU3BOAHON QYHKIMH B Touke. DU3ndecKuii 1
F€OMETPUYECKUNA CMBICIT IPOU3BOAHOM. [Ipor3BOIHBIE OCHOBHBIX AIEMEHTAPHBIX (PYHKIUH,
MIPOU3BO/IHAS CIIOKHOU (PYHKITUH, TPOM3BOIHAS 00paTHON QyHKIMH. Vcnonap3oBanne
MIPOU3BOTHOM MPH HCCIIETOBAHNN (DYHKIIHMA, MOCTpOoeHUH TpadukoB. Vcroib30BaHue CBOMCTB
(GyHKIUH TIPU pelIeHNH TEKCTOBBIX, (PM3UYECKUX U TEOMETPUUYECKHX 3a/1a4u. Pemenue 3ai1aq Ha
AKCTPEMYM, Ha HaXOXKJEHHE HanOOJIbIIEro U HauMeHblliero 3HaueHuil. [lonstue 06
ONpEIEIEHHOM MHTETpale Kak IUIOIA N KpUBOJIMHENHOM Tpanenuu. @opmyna HeroToHa—
Jleitoaumna. [lepBooOpa3znas. [Ipunoxenus onpeaenéHHOTO HHTErpaa.

BepositHocTh M cTaTucTHKA. BeposTHOCTE U cTaTucTHKa. BpiOopku, coueTaHusl.
bunomunansubie ko3puumentsl. bunom Hetotona. Tpeyronbauk Ilackains u ero cBoiictsa.
Onpenenenne u npuMepsl ucnsitTanuil bepaymiu. @opmyna A1 BEpOSITHOCTH YUCIIA YCIIEXOB B
cepuM ucnbplTaHui beprymn. MaTteMaTnyeckoe 0KMIaHuE U JUCIIEPCHS YHCIIa YCIIEXOB B
ncnbiTanny bepHyu. OCHOBHBIE IPUMEPHI CIIYYalHBIX BEIUYMH. MareMaTniecKkoe 0OKuJaHue
U AMCTIepCHs cllydailHoi Benn4uHbl. HezaBucumble ciiydaiiHble BEJIMYUHBI U COOBITHS.
[IpencraBienue o 3akoHe OOJIBIIUX YHCEN AJISl OCIIEeI0BAaTEIbHOCTH HE3aBUCUMBIX HCIIBITAHHM.
EcTtecTBeHHO-Hay4YHbIE TPUMEHEHHUS 3aKOHA 00JbIINX uncen. OLeHKa BEpOSITHOCTHBIX
XapaKTEePUCTUK (MAaTEMaTUYECKOTO 0>KHUJIaHUS, TUCTIEPCUH) CITydallHbIX BEJIHMYHH O
CTAaTUCTUYECKUM JaHHBIM. [IpencraBiieHne o reoMeTprudecKoil BEpoITHOCTH. Pemenune
IIPOCTENIINX MPUKIAIHBIX 3a/1a4 HA T€OMETPUYECKHAE BEPOATHOCTH.

I'eomerpusi. BazoBblil ypoBeHb.

OcHOBHbIE TIOHATHUS CTEPEOMETPUHU(TOUKA, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO). AKCHOMBI
crepeomeTpun. Ilepecekaromuecsi, mapasmieiabHble, CKPEIIUBAIONIMECS TPSIMbIE. YTOJI MEXKIY
NpsIMBIMU B TIpocTpaHcTBe. [leprnienaukynspHocTh npsMbIX. PaccTosiHEEe OT TOUKM 10 TPSIMOH,
MEeXAy MapajyiebHBIMU NPSIMBIMU, MEXKIY CKpelIMBalomUMuUcs npsaMmbiMu. [lapaniensHocTs u
NEPHeHIUKYIAPHOCTh ~ OpsMOM W IUIOCKOCTH.  [Ipu3Haku  mapamieabHOCTH U
MEPIEeHIUKYIAPHOCTU MPSAMOM W TUIOCKOCTH. [leprneHaukynsp ¥ HakJIOHHAs. YTOJ MEXIy
NpsIMOM M IUIOCKOCTBIO. PaccTosiHMEe OT TOYKM 10 IJIOCKOCTH. PacctosHue OT mpsiMoOil 10
napajuienbHoM el iockocTH. [lapannenbHOCTh U NePIeHIUKYIIPHOCTh TuIocKocTel. [Ipu3naku
U CBOWCTBA Mapa/lIeIbHOCTH U MEPHEHAMKYISIPHOCTH IUIOCKOCTeH. JIByrpaHHBIH yrod,
JTUHEHHBIA Yroa JBYrpaHHOTO yria. PaccrosHue Mexay MNapaielbHbIMUA TIOCKOCTSMHU.
[TapannensHoe mpoekTrpoBaHue. CBONHCTBA MapaIeIbHOTO MPOEKTUPOBaHUs. OpTOroHaNbHAS
npoeknus.  [lmomiags  OpTOrOHANBPHOM — MPOEKIUMU  MHOTOYrojbHHKA.  LleHTpanbHOE
npoekTupoBanue (nmepcernekrtrupa). M3o0paxkeHne npoCcTpaHCTBEHHBIX QUTYD.

MHOrorpaHHMK U €ro 3JIEMEHTBHI: BEepIIMHBI, pedpa, IpaHu. [IoBEpXHOCTh MHOIOI'paHHMKA.
Pa3zBepTka. MHororpanHsie yriel. Beimykiabsle MHOrorpaHHukH. [IpaBuiibHbIE MHOTOTPaHHHUKH
(Tetpasap, KyO, OKTadap, uKocadap, U jpoaekasap). CedeHuss MHororpaHHukoB. Ky® wu
napamnenenunen. IIpusma u ee >IeMEHTHI: OCHOBaHMs, OOKOBble pedpa, BbICOTa, amnodema,
6okoBas moBepxHocTh. [IpaBunbHas npusma. IloctpoeHue cedenuii kyba, mapamenenunena u
npusmbl. ITupamuna. Bepmmna, ocHoBanue, OokoBble peOpa, BbIcOTa, amodema, OOkoBas
noBepxHOCThb. [IpaBuibHas nupaMuia. YcedeHHas nupamuia. CeyeHus mupamMuibl.

Tena BpaleHus. IlonsTus o Temax BpaliCHUs. Ochb BpalicHu. Ilonstue o LIHJII/IHIlqueCKOﬁ n
KOHHYECKOU MMOBCPXHOCTHAX. I_[I/IJ'II/IHIlp. OCHOBaHI/IH, o6pa3y}omasi, BbBICOTA, OCb, OoKoBas
IOBCPXHOCTD, pa3BCPTKa HWJIMHApPA. CeueHns IpsIMOro MUJIIMHApAa IJIOCKOCTAMMU,
napaJiiCJIbHbIMU €0 OCHOBAHHUIO HWJIM OCH. KOHYC. Beme/IHa, OCHOBAHUCEC, 06pa3y101uaﬂ, OCb,
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BbICOTa, OOKOBAas MOBEPXHOCTh, PAJANyC OCHOBaHUS, pa3BepTka KoHyca. CedeHus MpsiMoro
KOHYCa IJIOCKOCTSAMH, IapaJUIEIbHBIMU €M0 OCHOBAHUIO WJIM IPOXOSAIIMMHU YEPE3 €T0 BEPLINHY.
KacarenpHast TuIocKOCTh K KOHYyCy. YcedeHHbl konyc. Lllap cdepa. Llentp, paguyc, nuamerp
mapa u cdepol. Ceuenne mapa (cdepsl) miockoctssmu. Kacanue mrapa (cdepsr) ¢ mpsmon u
wiockocteio. Kacanme cdep. Brnucanneie u omucanabie chepsl. Buabl JBUKeHHH B
npocrpancrBe. [lapamienbHblii nepeHoc, cummeTpusi( LEHTpajbHas, OCEBas, 3€pKaJIbHasd).
[lonste o paBeHctBe Quryp B npocrpaHcTse. [loHsTue o momodbun uryp B NpOCTpaHCTBE.
DneMEeHTbl CUMMETPUN MHOTOTPAaHHUKOB U KPYTJbIX Tell. [IpuMepsl cuMMeTpun B OKpyXKaroliem
MHUDE.

O60bem u ero cBoiicrBa. @opmyibl 00beMa MapaUIeNienuIea, MPU3MbL, TUupaMuibl. Dopmyrna
o0beMa IIIMHIPa, KoHyca, mrapa. OTHoneHne 00beMoB 1mo100HbIX Tedt. [lnomans noBepxHocTu
MHoOTOrpaHHuka. Teopema o O0KOBOW MOBEPXHOCTH MPSIMOI M HaKJIIOHHON Npu3Mbl. Teopema o
OOKOBOM MOBEPXHOCTH NMPABUILHON MUpaMuIbl. @OpMyIIbl IJIOLIAAN TOBEPXHOCTHU IIMIIMH/PA,
KOHYCa, 11apa.

JexapToBbl KOOPANMHATHI B pocTpaHcTBe. KoopaunaTe! cepeaunsl otpeska. Popmyna
paccTosiHUS MeXy IByMsl TOUKaMu. YpaBHeHue cepbl. Bektopel. Moaynes Bektopa. PaBeHcTBo
BEeKTOPOB. ClI0’KEHHE BEKTOPOB U YMHOKEHUE BEKTOPA HA YUCIIO. YTOJI MEX/1y BEKTOPaMHU.
Koopaunats! BekTopa. CransipHOE IPOU3BEIEHNE BEKTOPOB.
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4. TemMaTHUYECKOE IJIAHUPOBAHUE

Aareopa n Hayasna anaian3a 10 knace, YMK HI.A.AaumoBa

Kou1-Bo gacos o Koi-Bo
Ne TemMa KaJICH.-TeMaTH4.. | KOHTPOJIbHBI
TUIAHUPOBAHHIO X pabot
I'nasa 1. [leiicTBUTE/IbHbIE YHCJIA 11 1
1.1 | Llenble u panyoHaIbHbIE YHCTIA. 1
1.2 | JlelicTBUTEIbHBIC YHCIIA 1
1.3 | beckoneuHo yObIBaromIasi reOMeTpuYecKast 2
nporpeccus
1.4 | Apudmernyeckuili KOpeHb HaTypaJlbHOM CTENIEHU 2
1.5 | Crenens ¢ pallMOHAIBHBIM U JEHCTBUTEIBHBIM 2
MOKa3aTeIsIMU
VYpox 060011eHHs U CHCTeMaTH3alluy 3HAaHU I 2
KonTtponbnas padora Nel 1

I'naBa Il. Crenennas pynxkuus 11 1

2.1 | Crenennast pyHKIHS, €€ CBOHCTBA U TpaduK 2
2.2 | BzaumHO oOpaTHBIE QYHKITHH 1
2.3 | PaBHOCWIIbHBIC YpaBHEHUS W HEPABEHCTBA 2
2.4 | UppammoHaibHbIe ypaBHEHHS 2
2.5 | UppammoHanbHbIC HEPAaBEHCTBA 2
Ypoxu 06001IeHNS M CUCTEMATH3AINK 3HAHUH. 1
KonTtponsHas padorta Ne2 1
I'napa I11. Iloka3areabHas pyHKIust 11 1
3.1 | IlokasarenbHas GyHKIIUS €€ CBOMCTBA U TPaduK 2
3.2 | Iloka3zaTenbHbIC ypAaBHCHUS 2
3.3 | IlokazarenbHbIe HEPABEHCTBA 2
3.4 | CucreMpl TOKa3aTeNIbHBIX YPAaBHEHUW U HEPABEHCTB 2
Ypoxku 06001IeHUS M CUCTEMATH3AlMK 3HAHUH. 2
KontponbHas padoTa Ne3 1
I'naBa V. Jlorapudmuueckas pyHkuusi 15 1
4.1 | Jlorapudmbl 2
4.2 | CpoiicTBa yJorapudgmoB 2
4.3 | decsatuunble U HATYpaJbHbIE JTOTAPU(PMBI 2
4.4 | Jlorapudmuueckas (yHKIUS, €€ CBOWCTBA U 2
rpaduk
4.5 | Jlorapudmuueckue ypaBHEHUs 3
4.6 | Jlorapudmuyeckue HEpaBEHCTBA 2
Ypoku 00001ICHUS M CUCTEMATHU3alMK 3HAHUH. 1
KonTtponsHas pabota Ne4 1

AuredpanyecKkue ypaBHEHHSI M CHCTEMbI 1
HEJIMHEHHbIX YPABHEHH

I[eJ'ICHI/Ie MHOTOYJICHOB

Pemienue anreGpandeckux ypaBHeHUN

ypaBHeHI/IH, CBOAAIIHECS K am“e6pa1/1qecm/IM

CuctemMbl HENUHEWHBIX YpaBHEHUH C JByMS
HEU3BECTHBIMU

PaznuuHble CrocoObI pemicHud CUCTEM YPABHCHU A

Pemenne 3ama4q ¢ MOMOIIBIO CUCTEM YpaBHCHUA
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Ypoku 00001IeHNS U CUCTEeMATU3AINH 3HAHUH.

KontponsHas padora Ne5

I'maBa V. Tpuronomerpnueckue (popMyJibl 22 1
5.1 | Pagunannas mepa yria. 1
5.2 | IloBOpOT TOYKHM BOKPYT Havaia KOOPHMHAT 2
5.3 | Onpenenenue cuHyca, KOCMHYCa M TAHTCHCA 2
yria
5.4 | 3Haku cuHyca, KOCHHYCa U TaHTeHCa 1
9.5 | 3aBUCUMOCTb MEX/1y CHHYCOM, KOCUHYCOM U 2
TAHT€HCOM OJTHOTO M TOTO K€ yIia
5.6 | TpuroHomeTpruecKre TOXKIECTBA 3
5.7 | CuHyc, KOCHHYC U TaHT€HC YIJIOB 0 ¥ -0 1
5.8 | ®opmynbl crokeHUs 2
5.9 | CuHyc, KOCHHYC U TaHTE€HC JBOWHOTO yriia 1
5.10. | Cunyc, KOCHHYC U TaHT€HC MTOJIOBHHHOTO yTJia 1
5.11 | ®opmynbl npuUBeIEHUS 2
5.12 | CymmMa u pa3HOCTb CHHYCOB U KOCHHYCOB 2
Ypoxu 06001IeHNS M CUCTEMATH3AINH 3HAHUH. 1
KounTtponbnas pabora Ne 6 1
I'naBa VI. Tpuronomerpuyeckue ypaBHeHuUs1 16 1
6.1 | YpaBHeHue cOS X = a 3
6.2 | YpaBHenwue Sin X = a 3
6.3 | YpaBHeHue tg X = a 3
6.4 | Pemenue TpUrOHOMETPUUYECKUX YPAaBHCHUI 4
6.5 | IIpocreiimme TPUrOHOMETPUUECKHE HEPABCHCTBA 2
Ypoxku 06001IeHNS M CUCTEMATH3AIMK 3HAHUH.
KonTtponsnas padorta Ne 7 1
Hrorosoe noBropenune 19
Uroro 136
Anreodpa u Hayasa anajam3a 11 kaace, YMK 1. A.AnmmoBa
Kosn-Bo 4acos 1o KomunuecTBo
No TemMa KaJIeH.-TeMaTu4.. | KOHTPOJIbHBI
IJIAHUPOBAHUIO X paboT
I'naBa VII. Tpuronomerpuyeckue GyHKIuU 20 1
7.1 | OGnacth onpeeneHuss 1 MHOKECTBO 3HAUCHHMA 3
TPUTOHOMETPUUECKUX (PYHKUIUN
7.2 | YeTHOCTb, HEYETHOCTD, IEPHUOUIHOCTh 3
TPUTOHOMETPUUECKUX (PYHKIUN
7.3 | CoiicTBa (hyHKIIMU Yy = COS X M €€ rpaduk 3
7.4 | CpoiictBa dynkimu Y = sin xu e€ rpaduk 3
7.5 | CoiictBa dynkiumn Y =tgxu e€ rpapux 3
7.6 | ObparHble TPUTOHOMETpHUUYECKHE (PYHKIUU 3
Ypoku 0000111eHNS U CUCTEeMATU3alluK 3HAHUH. 2
KonTtposnpHast padota Ne 1 1
I'nasa VIII. Ilpou3Boanas u ee reoMeTpuyecKkmii 20 1
CMBICJI
8.1 | IlpousBoanas 3
8.2 | IlpousBosHas cTeneHHOM QpyHKINU 3
8.3 | IlpaBuna quddepeHunpoBanus 3
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8.4 | Ilpou3BoiHBIE HEKOTOPBIX AIIEMEHTAPHBIX (QYHKIIUN 4
8.5 | 'eomeTpruecKuii CMbICT IPOU3BOIHOM 4
Ypoku 00001IeHUs U CHCTeMATHU3alluK 3HAHUH. 2
KonTtponsHas padota Ne 2 1
I'maBa IX. IIlpumMeHeHMe NPOM3BOAHOH K 18
uccjae10BaHnI0 GyHKuuii
9.1 | Bo3pacranue u yobiBanue GyHKIUU 2
9.2 | DkcTpeMyMbl QYHKITHH 3
9.3 | IlpuMeHeHUe MPOU3BOTHOM K IOCTPOCHHUIO IpaHUKOB 4
byHKIII
9.4 | HauOospiiee 1 HAaMMEHbIIIEE 3HAYCHHUS (QYHKIUU 3
9.5 | BemyknocTs rpaduka GyHKIIUHN, TOYKH TIepernda 3
Ypoxu 060011IeHUS M CUCTEMATH3AlMK 3HAHUH. 2
Kontponbnas padora Ne 3 1
I'naBa X. Uurterpan 17
10.1 | ITepBooOpa3zHas 2
10.2 | IIpaBwmita HAXOXKACHUS TIEPBOOOPAZHBIX 2
10.3 | [Tnomaaps KpUBOJIMHEWHOM TpaNeIIui U HHTETpaT
10.4 | Beruncnenue HHTETPAIoB. Beraucienue miomaiei ¢ 2
MTOMOTIIBIO HHTETPAJIOB.
10.5 | [IpumeHeHne TPOU3BOTHON W WHTETpaJa K PEIICHHIO 3
MPAKTUIECKUX 3319
Ypoxu 006001IeHUS M CUCTEMATH3AIMK 3HAHUH. 2
KonTtponsHas padorta Ne 4 1
KomnuiekcHble yncia 14
OmnpeneneHne KOMIUIEKCHBIX YHCET 1
CrnoxeHue 1 yMHOKEHHE KOMIUIEKCHBIX YHCell 1
Mo 1ynb KOMITJIEKCHOTO YHuciia 1
BbrunTtanue u iesieHue KOMIUIEKCHBIX YUCel 2
I'eomeTpuyeckas MHTEpIPETALUs KOMILJIEKCHOTO 1
qucia
Tpuronomerpuyeckas popma KOMIUIEKCHOTO YHUcCiia 2
CBoiicTBa MOIydasl M apryMeHTa KOMIIJIEKCHOTO 1
qucia
KBagpatHoe ~ ypaBHeHHME € KOMIUIEKCHBIMHU 2
HEU3BECTHBIMU
[Ipumeps! pelieHus anredpandyecKux ypaBHeHUN 1
Ypoku 006001ICHUS M CUCTEMATH3alMK 3HAHUH. 1
Kountponsnas padora Ne 5 1
I'naBa Xl. DieMeHTHI KOMOMHATOPUKH 13
11.1 | KomOuHaTOpHBIE 331291 2
11.2 | IlepecTaHOBKH 2
11.3 | Pasmemenus 2
11.4 | Couetanus U UX CBOMCTBA 2
11.5 | bunomunansHas Gopmyna Herorona 2
Ypoku 000011IeHNS U CUCTeMATU3aluK 3HAHUH. 2
KonTtposnpsHas padota Ne 6 1
I'naBa XIl. 3HakoMcTBO ¢ BEpPOSITHOCTHIO 13
12.1 | BepossTHOCTb COOBITHS 1
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12.2 | CnoxxeHue BeposITHOCTEH 2
12.3 | BeposSTHOCTb TPOTHBOIOJIOKHOTO COOBITHS 2
12.4 | YcnoBHasi BEpOSITHOCTD 2
12.5 | BeposSTHOCTh IPOU3BEICHUS HE3ABUCUMBIX COOBITUIN 2
Ypoku 00001IeHNS U CUCTEMATU3AINH 3HAHUH. 1
KonTponsHas padota Ne 7 1
I'nasa XIII. CtatucTuka 9 1
CrnyuaiiHble BETMYUHBI 2
LlenTpanbHbie TEHACHINN 2
Meps! pazbpoca 3
Ypoxk 0000111eHHS ¥ CHCTeMaTHU3alMK 3HAHUN \ 1
KonTponbnas padora Ne 8 1
Hrorosoe nosropeHue 12
Hroro 136
I'eomerpus 10 kaace, YMK JI.C. Aranacsin
Ne TeMa Kon-Bo wacoB mo | KommuecTtBo
KaJICH.-TeMaTH4.. | KOHTPOJIBHBI
TJIAHUPOBAHUIO X paboT
BBEJIEHUE B crepeoMeTpuio 5
TI'JIABA |. IlapanjiejibHOCTh NPAMBIX H IJIOCKOCTEi 19 2
81. [NapatenbHOCTD MPSMBIX, IPSIMOM M TIOCKOCTH 5
§2. B3amMHO€ pacmnoJioKEeHHUE MPSIMBIX B TPOCTPAHCTBE. 5
Yroa mexay n1ByMst npsiMbiMu KOHTpoIbHAS
pabotaNel.1( 20muH)
§3. TlapamienbHOCTh MIIOCKOCTEH. 2
§4. Terparap u napajienenuIe 5
KontponpHas padora Nel.2 1
3auet Nel 1
TI'JIABA |l. [lepneHauKyJSIPHOCTHh NPSIMbIX H 20 1
IVIOCKOCTel
§1.IleprieHAMKYISIPHOCTD MPAMOU U TJIOCKOCTH. 6
§2. IleprieHauKynsp U HAKIOHHASL. YTOJ MEXKIY NPAMON 6
Y TUIOCKOCTBIO.
§3. JIByrpanssiii yroi. IleprneHIuKyasipHOCTb 6
TJIOCKOCTEM
KonTtponbnas pabora Ne2.1 1
3auer Neo2 1
I'JIABA |1l. MHOrOrpaHHuKH 10 1
§1. Ilonstue MHOTOrpanHuKa. IIpusma 4
§2. Ilupamuna 2
§3. IIpaBusbHBIE MHOTOTPAHHUKH 3
KonTtponsHas padora Ne3.1 1
3auet Ne3 1
HTorosoe noBTopeHue 8
Hroro 68
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I'eomerpus 11 kaace, YMK JI.C. Aranacsin

I'maBa IV. Ilnimmuap, KoHyc 1 map. 16
§ 1. Humuamp. 3
§ 2. Komnye. 3
§ 3. Cdepa. 7
KonTtponsHas padora Ne4.1 1
3auet Ne4 1
I'maBa V. O0bembl TeJ1. 17
§ 1. O6BeM MpAMOYTOIBHOTO TapaJUICIICITHUIIC A, 3
8 2. O0BeM MpsSIMOIA IPU3MBI M IIMITHH]PA. 2
§ 3. O6beM HaKIIOHHOM MPU3MBI, MUPAMUBI U KOHYCA. 7
§ 4. O0beM mapa u rIomaab chepsl. 3
KontponbHas padoTa Ne5.1 1
3auet No5 1
I'TABA VI. BekTopsbl B IpocTpaHcTBe 7
§1. TloHsATHE BEKTOpA B IPOCTPAHCTBE. 1
§2. CnoxeHune u BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE 2
BEKTOpa Ha YUCIIO
§3. KomrmanapHbIE BEKTOPHI. 3
3auet Neb 1
I'naBa VII. MeTroa koopaAMHAT B MPOCTPAHCTBE. 16
§ 1. KoopauHatel TOUKK U KOOPJUHATHI BEKTOPA. 7
§ 2. CkansipHOo€ MPOU3BEJAECHNUE BEKTOPOB. 5
§ 3. JIBmKeHMUSL. 2
KonTtponbnas padorta Ne7.1 1
3aget Ne7 1
Hrorosoe noBropenune 12
UTOTO 136
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5. OueHo4HbIe MaTepuaJIbl
Cucrema OLEHKH IJIAHUPYEMBIX PE3YJIbTATOB.

Bospacratomue TpeOoBaHUS K BOCHUTAHUIO MOJOACKH, (POPMUPOBAHHMIO y HEE YYBCTBA
OTBETCTBEHHOCTH, OPTaHM30BAaHHOCTH W JUCHMIUIMHBI TPEOYIOT PEIIUTENFHOTO HCKOPEHEHUS
MposiBJICHUs (OopMalT3Ma B OIICHKE 3HAHUI yJalluXcs, IPEOoI0JICHUS IPOLEHTOMAHNH.

OObekTuBHasI, INpaBWIbHAs U CBOEBPEMEHHAs OlIEHKa 3HAHWW, yYMEHUNW U HaBBIKOB
yYanxcss MMeeT OOJbIIoe BOcCHUTaTelbHOEe 3HadeHWe. OHa CHOCOOCTBYET MOBBIMICHUIO
OTBETCTBCHHOCTH INKOJHHUKOB 3a KA4eCTBO Yy4eObl, COONMIOJACHHUIO Y4eOHOW, TPYHAOBOM,
0O0IIeCTBEHHOH TUCIUILTNHEI, BRIPa0aThIBaeT TPEOOBATEIBHOCTD yUAIIUXCs K ce0e, MPaBHIBHYIO
nx CaMOOHeHKy, YECTHOCTD, HpaBI[I/IBOCTI). HpI/I OIICHKC 3HaHPII>i y'-II/ITeJ'IeM y‘II/ITI)IBaIOTCSI nux
IyOWHA W MPOYHOCTH, MPOBEPSETCS YMEHUE IKOJIHHHUKOB CBOOOJHO W BIIOJIHE CO3HATEIIBHO
MPUMEHATh HM3y4aeMbli TEOPETUYECKMH Marepual NpH PEUIeHHMH KOHKPETHBIX Y4eOHBIX U
HpaKTI/I‘-ICCKI/IX 3ajga4, HpI/I CO3JaHNN CO6CTBGHHI)IX BBICK&?;I)IB&HHﬁ B YCTHOI\/'I 501058 HI/ICI)MCHHOI\/’I
dbopmMe; yMeHHUE H3JIaraTh CBOM MBICIH CBSI3HO, JIOTHUECKU TIOCIIEIOBATEIIBHO, TPAMMATHICCKH
MIPaBUIIBHO.

«HopMBI OIIEHKH...» TpHU3BaHBl 00ECIeYnBaTh OJMHAKOBBIC TPEOOBAHMS K 3HAHUSIM,
YMEHHSM ¥ HaBBbIKaM Y4YallUXcs IO MaTeMaTHKe. B HHX ycTaHaBIWBaioTCs: 1) eaWHBIC
HOPMATHBBI OIEHKW 3HAHW, YMEHUI W HABBIKOB, 2) 00bEM pPa3JIMYHBIX BUIOB NMHUCHMEHHBIX
paboT; 3) KOJIMYECTBO OTMETOK 3a pa3IMYHbIE BU/Ibl MUCHMEHHBIX padoT.

OHGHI/IBaIOTCSI TOJIBKO TaKWE€ 3HaHWs, YMCHH W HABBIKU Y4alllUXCA, HAaJl KOTOPBIMU OHU
paboTanu uau paboTarOT K MOMEHTY ITPOBEPKH.

[IpoBepka 3HaHUH, YMEHHI W HABBIKOB MOJKET IMPOBOAUTHCS KaK C IEIBIO OTPEICICHUS NX
c(hOpMUPOBAHHOCTHU IO dTanaM oOydeHus (TEKYIIUH KOHTPOJIb), TaK U JJIS MOJBEICHUS UTOTOB
paboThl 3a TOJ1 (MTOTOBBIN KOHTPOJI).

C LOECJIBIO TIMOBBIIICHUA OTBCTCTBCHHOCTH YdYallMXCsad 3a KadC€CTBO 3HAHWI YUYHUTCIIb,
BBICTABJIAA OICHKY, HC TOJIBKO O6”b${BJ'I${eT, HO B OOBSICHUTE €€. DTO OTHOCHUTCS K OIICHKaM Kak 3a
YCTHBIC OTBETHI, TaK U 3a BC€ BUABI IMCbMCHHBIX pa60T.

YpoBeHb 3HaHUH ydanuxcs no marematuke B 10—11 kimaccax ycraHaBiMBaeTcCs IMyTEM
YCTHOTO OIpoca (3HaHWE MpPaBWJI, OMpEICNICHUH, aJrOPUTMOB [UIsl PELICHUS MPAKTUYECKUX
3a/1a4) U BBIMOJIHEHUS Pa3INYHbIX yIPaKHEHUH.

l.OHeHKa YCTHBIX OTBCTOB YUaIIIUXCA
OtBer OlICHHUBaETCA OTMETKOM «5», €CJIM YUYCHUK!

- TIOJIHO PacKpbUl COJIep)KaHUE MaTrepuaja B O0beMe, MPEAyCMOTPEHHOM MpPOTrpaMMoOl H
Y4eOHHUKOM;

- U3JIOKHUIT MAaTCpUal TPAMOTHBIM SA3BIKOM, TOYHO HCIIOJIB3YsS MATCMATUYCCKYIHO TCPMHUHOJIOTHUIO
U CUMBOJIUKY, B onpeﬂeneHHoﬁ JIOTUYECKOH IIOCICA0BATCIBbHOCTH,

-I[IPaBUJIBHO BBINIOJIHWUII PUCYHKH, YCPTECIKH, l"pa(I)I/IKI/I, COMMYTCTBYIOIIHUEC OTBCTY,

-I[Io0Ka3ajl YMCHUC UJUIFOCTPUPOBATE TCOPUIO KOHKPECTHBIMHU IIPpUMEpPAMHU, IPUMCHSITL €€ B HOBOM
CUTYallMH IIPU BBIIIOJIHCHUHU MTPAKTHUYCCKOTO 3aIaHHNA;

-IIPOACMOHCTPUPOBAJT 3HAaHUC TCOpHUU paHee HU3YyUCHHBIX COIIYTCTBYIOIIHUX TEM,
C(bOpMI/IpOBaHHOCTB u YCTOIZQHBOCTB HCIIOJIB3YEMBbIX ITPHU OTBETC yMCHI/Iﬁ 1 HaBBIKOB;,
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-0TBCYaJI CaMOCTOATCIBHO, oe3 HaBOOAIIUX BOIIPOCOB YUUTCIIA,

BO3MOKHBI OJHAa — JBC€ HCTOYHOCTHU IIPHU OCBCHICHHUC BTOPOCTCIICHHBIX BOIIPOCOB HIIM B
BBIKJIaAKaX, KOTOPBIC YYCHUK JICTKO UCHIPAaBUJI ITOCJIC 3aMCUAHUA YUUTCIIA.

OtBer OICHUBACTCHA OTMETKOH ((4», €CJIn  YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha
OLCHKY «5 », HO IIPpX 3TOM UMECT OAWH U3 HCJOCTATKOB:

-B U3JI0)KCHHH JIOMYIICHBI HEOOJIbIIINE POOEIbl, HE NCKA3UBIINE MAaTEMaTHUECKOE COJCPIKaHNE
OTBETA,

-A0NMyHICHBI OJWH — JIBa HEA0YCTAa IIpU OCBCIICHHU OCHOBHOTO COACPXKAHUA OTBCTA,
HCITPABJICHHBIC TTOCJIC 3aMCYaHUA YUUTCIIA,

-JOIMYIICHBI omuoOKa miM OoJjiee ABYX HCIOYCTOB MNpPU OCBCIICHHWU BTOPOCTCIICHHBLIX BOIIPOCOB
HJIM B BBIKJIaJAKaX, JICTKO UCIIPABJICHHBIC IMMOCJIC 3aMCUAHUA YUHUTCIIA.

OT1meTKka «3» CTaBUTCS B CIACAYIONIUX CIIyJasx:

-HETIOJTHO PAcKPHITO COJep KaHue MaTepraia (ColepKaHne U3JI0KEeHO (pparMeHTapHO, He BCeraa
MOCIIEIOBATEIIHHO), HO MOKa3aHo 0o0Iee TOHUMaHNe BOIIPOCa M TPOIEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHBIC [Tl YCBOCHHS IPOTPAMMHOTO MaTepHaa;

-UMEJIUCh 3aTPYJAHCHHWS WM JIOMYIIEHbl OIMHUOKH B  OMNPEACIICHUH MaTeMaTUYeCKON
TEPMHUHOJIOTHH, YEpTEeKaxX, BBIKIAJKAX, HCIPABIEHHbIE TIOCIE HECKOJBbKUX HaBOISIINX
BOIIPOCOB YUUTEJS;

-yUYeHUK HE€ CHOpaBWICA C TMPUMEHEHHEM TEOpHUH B HOBOM CHUTyallUd TPHU BBIOJHEHUU
MPAKTUYECKOTO 3aJaHusl, HO BBITIOJHUI 3aJaHUs 00s13aTEIbHOTO YPOBHS CIIOKHOCTH MO JaHHOU
TEeMe;

-pU  JOCTATOYHOM 3HAaHMM TEOPETUYECKOrO0 Marepuaja BBISIBJICHA HEAOCTATOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI U HaBBIKOB.

OTMeTKAa «2» CTaBUTCS B CIICAYIOIUX ClIydasax:
-HC PAaCKpbITO OCHOBHOC COACPIKAHUC yqe6H0r0 MaTcpuralia,

-O6Hapy)KCHO HC3HAHHUC YUCHUKOM Oonbllle uaM Haubolee Ba)KHOM YacTH yqe6H0r0
MaTtcpuraa,

-AOIMYHICHBI OLIMOKHA B OIIpCACIICHUUA HOHHTHﬁ, IIpun HCIOJb30BaAHUHU MaTeMaTHYECKOMN
TCPMHUHOJIOTHUH, B PUCYHKAX, YCPTECIKAX HUIIN rpa(l)I/IKaX, B BBIKJIAJIKAX, KOTOPbIC HEC UCIIPABJICHBI
MOCJIC HCCKOJIBKUX HABOIAMIUX BOIIPOCOB YUUTCIIA.

Omnenka («5», «4», «3») MOXKET CTaBUTbCSA HE TOJBKO 32 €IMHOBPEMEHHBIN OTBET (KOr/aa
Ha TPOBEPKY TMOJATOTOBKM yUYEHUKAa OTBOJMUTCA OIpEAeJIeHHOEe BpeMs), HO U 3a
paccpeioTOYeHHbIM BO BPEMEHH, T. €. 32 CyMMY OTBETOB, JIaHHBIX YUEHUKOM Ha MPOTSHKEHUH
ypoka (BBIBOJUTCS TOYPOYHBIA Oayi), MpU YCIOBUH, YTO B MPOILIECCE ypPOKa HE TOIBKO
3aCIIyIIMBAINCh OTBETHl YYallleTOCs, HO M OCYILIECTBIIJIACh MPOBEPKAa €ro yMEHHs MPUMEHSTh
3HAHUS Ha TIPAKTHKE.
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OueHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.

OTBeT oLleHUBAETCSI OTMETKOM «5», €CIIH:

-paboTa BEITIOJHEHA ITOJTHOCTHIO;

-B JIOTUYECKUX PACCYKJICHHUIX U 000CHOBAHHUH PEIICHUS HET TPOOEIIOB U OMINOOK;

-B PCHICHNHN HET MATCMATHYCCKUX omunboK (BO3MO)KHa O0JlHa HECTOYHOCTb, OITMCKA, KOTOpPAasA HE
SABJIACTCA CICACTBUEM HE3HAHUA NJINM HCIIOHMMAaHMA y‘~IG6HOFO MaTepI/Iana).

OT1meTKka «4» CTaBUTCS B CIACAYIONIUX CIIyJasx:

-paboTa BBINOJHEHA IOJHOCTBIO, HO OOOCHOBAHUS IIArOB PEIIEHUS HENOCTATOUYHBI (€Ciu
yMeHHE 000CHOBBIBATh PACCYK/IEHUS HE SIBJSUIOCH CIIEIMATbHBIM 0OBEKTOM MPOBEPKH);

-JIOTYIIIEHBI OJJHA OMMOKA WIIM €CTh JIBa — TPU HEJA0UETA B BRIKJIAIKaX, PUCYHKAX, YePTEKaAX WU
rpadukax (eciy 3T BUJIBI pabOT HE SIBISUTUCH CTICIIHAIBHBIM 0OBEKTOM IMPOBEPKH).

OtMmeTKa «3» CTaBHUTCS, SCIIH:

-JIOTYIIEHO OoJiee OJHOW OMMOKK WM 0oJiee ABYX — TPEX HEIOYETOB B BBIKJIAJKAX, YepTekKax
nuu rpadukax, Ho oOydaromnuiicss obmagaeT 00s3aTeIbHBIMA YMEHUSMH T10 TTPOBEPSIEMOM TEME.

OTMeTKAa «2» CTaBHUTCS, SCIIH:

-A0NMYHICHBI CYIICCTBCHHBIC OH_II/I6KI/I, IIOKa3aBIIHUEC, YTO o6yqafomm7105{ HE 06J1a/:[aeT
00s3aTeIbHBIMH YMCHUAMU I10 ,Z[aHHOﬁ TEME B MOJTHOM MEpe.

VYuurtenb MOXKET MOBBICUTh OTMETKY 3a OPUTMHAJIBHBIM OTBET Ha BOIPOC WM OPUTHMHAIBHOE
pellleHre 3aJa4d, KOTOphIE CBHUJETEIBCTBYIOT O BBICOKOM MATEMaTUYECKOM pPa3BUTHHU
oOydaromierocs; 3a pemeHne 0oyiee CI0KHOW 3aJa4 WJIM OTBET Ha 0oJiee CIIOXKHBIM BOTPOC,
MpeIoKEHHbIE 00YyYaoIEeMyCsl JAOMOJHUTENBHO TOCTE BBIMOTHEHHUS UM KaKUX-JIHOO APYruX
3aJIaHNH.

[Ipu oreHKe 3HAHWIN, YMEHUH W HABBIKOB OOYYAIOIIMXCS CIEAYET YYUTHIBATH BCE OIIUOKH
(rpyOble U HErpyOble) U HEAOYETEL.

3.1. I'py0bIMHU CUUTAIOTCS OIINOKU:

-HE3HAaHHUC ONPCACIICHHUA OCHOBHBIX HOHHTHﬁ, 3aKOHOB, IIpaBUJI, OCHOBHBIX MOJIOKEHUHN TCOpHHU,
HC3HaHUC CI)OpMy.]'I, O6H_IerI/IH$[THX CHMBOJIOB 0003HAYCHU I BCJIMYNH, CAUHUI] UX UBMCPCHUS,

-HE3HaHHE HAUMEHOBAHUH €IMHHUIL HU3MEPCHUS;
-HCYMCHUC BBIACIUTH B OTBCTC I'JIABHOC,
-HCYMCHUC NPUMCHSATH 3HAHUS, AJITOPUTMBI UIA PCHICHUS 3ada4;
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-HEYMEHUE JIeaTh BBIBOBI U 0000IICHHUS;

-HEYMEHHUE YUTATh U CTPOUTH IPauKu;

-HEYMEHHE T0JIb30BAThCS IEPBOMCTOYHUKAMH, YUSOHUKOM H CIIPABOYHUKAMU;

-1I0TepsA KOPHS UM COXPAHEHUE IIOCTOPOHHETO KOPHS;

-oTOpaceIBaHue 0e3 0OBICHEHUH OJJHOTO U3 HHUX;

-paBHO3HAYHbIE UM OLINOKH;

-BBIUMCIIUTEIbHBIE OLIMOKH, €CIIM OHU HE SBJISIOTCS OMHMCKO;

-JIOTUYECKUE OLINOKH.

3.2. K Herpy0ObIM omu0Kkam ciieyeT OTHECTH:

-HETOYHOCTh (POPMYIUPOBOK, ONPEAETICHUH, MOHATUI, TEOPHUil, BbI3BaHHAS HEMOJHOTON OXBaTa
OCHOBHBIX ITPU3HAKOB ONPEEIAEMOT0 MOHATHS WIN 3aMEHOM OJIHOTO - ABYX U3 3THX IIPU3HAKOB
BTOPOCTETNIEHHBIMU;

-HETOYHOCTh Tpaduka;

-HEpAIMOHAJILHBIA METOJ| PEIICHHS 3aJa4ydl WM HEJOCTaTOYHO MPOJyMaHHBIM TIaH OTBETA
(HapyIeHue JOTUKH, TTOJAMEHA OTETHHBIX OCHOBHBIX BOTIPOCOB BTOPOCTEIIEHHBIMN);

-HEpAIMOHAIILHBIE METOIbI pa0OTHI CO CIIPABOYHOM M IPYrO#l JINTEPaTypOi;
-HEyMEHHE peliaTh 3a/1a4M, BHIIIOJIHATh 3aJaHUs B OOIIEM BHIE.
3.3. HemouyeraMu SIBIISIOTCS:

HEepalMOHAIbHbIE MPUEMBbl BHIYMCICHUI U MpeoOpa3oBaHuii; HeOpeKHOE BBIMOIHEHUE 3aIHCeH,
yepTexei, cxem, rpaduKoB.

BriBeeHHe HTOTOBBIX OLIEHOK

3a mosiyrogue U y4eOHBIM roja CTaBUTCS UTOroBas oreHka. OHa fABIAETCS €IWHON U
oTpaxaeT B 0000IIEHHOM BHUJE BCE CTOPOHBI MOJArOTOBKM YYEHHKA MO MAaTeMAaTHKE: YCBOCHUE
TEOPETUYECKOT0 MaTepuala, OBJIAJeHHE YMEHUSAMH MPUMEHEHHUS TEOPETHYECKOro MaTepuana
MIPUMEHSATH K PEIICHUIO MPAKTHYECKUX, UCCIEA0BATCIIbCKUX 3a1a4.

Htoropas orneHka BBIBOOUTHCS KakK cpeaHee apI/I(l)MeTI/I"IeCKOC MNpeaAMICCTBYOIIUX OLICHOK.
Pemaronum Ipu €€ ONPEACICHUN CIICAYCT CUNTATh (I)aKTI/ILIeCKYIO MOATOTOBKY YUCHHKA IO BCEM
IOKa3aTeJIsIM KO BPEMCHU BBIBCACHUS 3TOM OLICHKH.

Z[J'ISI pean3alii CUCTCMbI OLNCHUBAHUA HCIIOJIB3YIOTCA CICAYIOINNUEC ONCHOYHBLIC MATCPpUAJIBI:

KJ1accC ABTOp, Ha3BAHUC, U3NATCIIbCTBO, 'O/ BLIITYCKA

10 knacc VYuebnuk L. A.AnumoBa

M.N.1abynun, M.B. TkaueBa. Jlugaktudeckue MaTepHuaisl 1o anredpe u
Havanam aHanu3a 10 knacc. M.:Ilpocsemenne 2017 r

®enoposa H.E. TkaueBa M.dD. Meroauueckue pekomeHganun MuaemosuHa
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2004r.

VYuebnuk JI.C.Atanacsna
M.4. Caaksn, B.®.byry3os. [Toypounsie pazpabotku no reomerpun 10-11
kiacc. M.: [Ipocsenienne 2017 r. ¢.36

11 xmacc

YueOnuk L. A. AnmumoBa
M.U.1labyrnn, M.B. TkadeBa. [[lugakTudeckue MaTepHualsl 1Mo anredpe u
Havasiam aHanuza 10 kmacc. M.:IlpocBemenue 2017 r

®enoposa H.E. TkaueBa M.®D. Meroauueckue pekomeHnanuu Muaemos3nHa

2004r.

VYueOnuk JI.C.ArtanacsHa
M.4. Caaksn, B.®.byry30B. [loypounsie pa3pabotku no reometpuu 10-11
kiacc. M.: [Ipoceemenne 2017 . ¢.36

XapaKTepHCTmca OLCHOYHBIX MaTCPHAJIOB

Auredpa u Havyaja anaau3a 10 kiaace, YMK III.A.AanmoBa

Cpoku HasBanue Crpykrypa OneHouHble MaTepHalbl (ICTOYHUK,
MPOBEACHUS | pa3jiena, TeMa (KOHTpOJIbHA | CTpaHMUIIA)
ypoka g paborta,
TECT..)
1 yeTBepTH HeiictButensubl | Kontponbhas | M.M.111a0ynun, M.B. Tkauesa.
€ 4uciia pabora Junaktuueckue mMaTepuaisl o anredpe u
HavyayiaMm a”aimsa 10 kacc.
M.:ITpocsemenne 2017 r. ¢.42
1 yeTBepTh Crenennas Kourtponsnas | M.W.1Illa6ynun, M.B. Tkauesa.
byHKIIHS pabota JunakTryeckue MaTepuaisl o anredpe u
HayayiaMm a”anmsa 10 kacc.
M.:TIpocsenienue 2017 r. ¢.60
2 4eTBepTh [Tokazarensnass | Kontponsnas | M.M.11laGynun, M.B. Tkauega.
byHKIIHS pabota JlunakTryeckue MaTepuasl 1Mo aaredpe u
HayasiaMm a”anumsa 10 kiacc.
M.:IIpocsenienue 2017 r. c.76
3 4eTBepTh Jlorapudmuueck | Kortponsnas | M.M.11la6ynun, M.B. Tkauena.
ast QyHKIHS paboTa Junaktuueckue MaTepuasl 1o aaredpe u
HayasiaMm a”ainu3a 10 kacc.
M.:Tlpocsenienue 2017 r. c.102
3 4eTBepTh KonTposnbHas
AnrebOpandecku | pabora
¢ ypaBHCHHA W ®enoposa H.E. Tkauera M. D.
CHCTEMLL Meroanueckue pekomeHganuu Maemo3una
N 2004r. c.19
HEJIMHEWHBIX
ypaBHEHUH
3 4eTBepTh Tpuronomerpuu | Konrposibaas | M.M.111a6ynun, M.B. Tkauesa.
eckue Gopmynsl | paboTa Junaktuueckue MaTepuasl o anredpe u
HayayiaMm a”anu3a 10 kacc.
M.:ITpoceemenne 2017 r. c.147
4 yeTBepThH Tpuronomerpuu | Konrponsnas | M.W.11a0ynun, M.B. Tkauesa.
€CKHue pabota Junaktuueckue MaTepuasl o anredpe u
ypaBHEHUS Hayayiam a”anu3a 10 kacc.

M.:ITpoceenienne 2017 r. c.171

Auredpa u Ha

yaja anajau3a 11 kaace, YMK HI.A.AaumoBa

1 ueTBepTH

Tpuronomerpuu

eckre QyHKIMH

KoHntponpHas
pabota

M.N.1abynun, M.B. Tkauesa.
JluiakTHUecKue MaTepuasl 1o ajnreope u
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Hayajam a”ainu3a 11 kiacc.
M.:ITpocenienue 2017 r. c.

2 yeTBepThH [Ipoussoanas u | Kourponsuas | M.W.111aOynun, M.B. Tkauesa.
ee pabota JMaKTHYecKue MaTepuaisl o aredpe u
FE€OMETPUYECKH Hayajam a”ainu3a 11 kiacc.

W CMBICTT M.:IIpocsemienue 2017 . c.

2 yeTBepThH [IpumeHeHne Konrponsnas | M.W.1Illa6ynun, M.B. Tkauesa.
MPOU3BOJIHOM K | paboTa JlnakTuaeckue MaTepuabl 1o anredpe u
HCCIIEI0OBAaHUIO HayajaMm aHanu3a 11 kiacc.

GbyHKIMH M.:ITpocsenienue 2017 r. c.
3 yeTBepTH Hurerpan Konrponpnas | M.W.1Ila6ynun, M.B. Tkauesa.
pabota JlnakTuaeckue MaTepuatbl 1o anredpe u
Hayajam aHanu3a 11 kiacc.
M.:ITpocsenienue 2017 r. c.

3 yeTBepTh Kommnekcueie | Kontponbsnas | @enoposa H.E. Tkauea M. D.

qucna pabora MeTtonnyeckue pekoMeHaanuu MHeMo3uHa
2004r. c.24

3 yeTBepTH DneMeHTbI Kontponsnas | @enoposa H.E. TkaueBa M.D.

KOMOMHATOpHKHU | paboTa Metonnyeckue pekoMeHaanuu MHeMo3uHa
2004r. c.25
4 yerBepTh | 3HAKOMCTBO C Kontponsnas | ®enoposa H.E. TkaueBa M.D.
BEPOATHOCTBHIO pabota Mertoanueckue pekoMeH1anuu MueMo3nHa
2004r. c.26
4 4yeTBepThH Crarucruka Kontponsnas | @enoposa H.E. TkaueBa M.D.
pabota Meroanueckue pekoMmeHaanuu MaeMo3uHa
2004r. c.27

I'eomerpus 10 kanace, YMK JI.C. Aranacsin

Cpoku Ha3zBanue Ctpyktypa OneHoYHBIE MaTepuabl (HCTOYHHUK,
MPOBEACHUS | pa3fiena, TeMa (KOHTpOJIbHA | CTpaHMUIIA)
ypoka s pabora,
TECT..)
1 yeTBepTH [Tapannensnoct | Kontponbsnas | M.A. Caaksan, B.®.byry3os. [loypounbie
b MPSIMBIX U pabota paspaboTtku 1o reomerpun 10-11 kimace. M.:
IJIOCKOCTEN IIpocsemenue 2017 r. ¢.36
2 4eTBepTh [Tapannensnoct | Kontponbsnas | M.A. Caaksan, B.®.byry3os. [loypounbie
b MPSIMBIX U pabora paspaboTtku 1o reomerpun 10-11 kimace. M.
IJIOCKOCTEN IIpocBenienue 2017 1. ¢.51
3 yeTBepTh [lepnennukynsp | Kourponsnas | M.S. Caaksn, B.®.byry30B. [loypounbie
HOCTB IIPSIMBIX U | paboTa paspaboTtku 1o reomerpun 10-11 kimace. M.
IJIOCKOCTEN IIpocemienue 2017 r. ¢.85
4 4yeTBepThH Msuororpannuk | Konrponbnas | M.S. CaaksH, B.®.byry30B. [loypounbie
u pabota pa3pabotku no reomerpun 10-11 xiacc. M.:
[Ipocsenienune 2017 . c.112
I'eomerpus 11 knace, YMK JI.C. Aranacsin
HasBanue Crpykrypa
Cpoxu (KOHTpOJIbHA OneHouHble MaTepualibl (ICTOUHUK,
IIPOBEJIEHUS pasaiena, TeMa s pabora, CTpaHUIIA)
ypoka
TECT..)
1 ueTBepTH Hunusgp, Konrponsnas | M.A. Caaksn, B.®.byry3os. [loypounsie
KOHYC U 11ap. pabota pa3pabotku no reomerpun 10-11 xiace. M.:
IIpocsemenue 2017 r. c.131
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2 4eTBEPTH OObeMsI Ter. Kontponsnas | M.A. Caaxsin, B.®.byry3o0B. [loypounsie
pabora pa3paboTku 1o reomerpun 10-11 kmace. M.:
[IpocBemenue 2017 r. c.156
3 yeTBepTh Bekrtops! B 3a4eT M.4. Caaksn, B.®.byry3oB.. [loypounsie
IIPOCTPAHCTBE pa3paboTku 1o reomerpun 10-11 kiace. M.:
[Tpocsemenue 2017 1. ¢.170
4 4eTBepThH Meron Kontponsnas | M.A. Caaksin, B.®.byry3os. [loypounsie
KOOpJMHAT B pabora paspabotku o reomerpun 10-11 xitacc. M.
IPOCTPAHCTBE [Ipocsemenue 2017 . ¢.207

HanpaBnieHnus mpoeKTHOM 1eATENbHOCTH 00Y4arOIINXCS.

enp y4yeOHO-MCCIEAOBATEIILCKOM W TMPOEKTHOW JEATENBHOCTH OOy4YarOImMXCS —
(dhopMHUpOBaHHE KOMIIETEHTHOCTH pab0OTaTh Ha TOCTHKEHHUE IJIAHUPYEMOIO pe3ysbTaTa.

[1aTH OCHOBHBIX 3a7a4:

-OopmupoBaHNEe YHUBEPCATBHBIX YIEOHBIX U UCCIIEAOBATEIbCKUX JICHCTBUM.

-OcBoeHne MPOTyKTUBHO-OPUEHTUPOBAHHON JEATEIBHOCTH.

-OBnazieHUE 3HAHUSMH M HABBIKAMM 1EJICHANPABICHHONW TBOPYECKOM NEATEIBHOCTH W

pa3BUTHE TBOPUYECKUX CITOCOOHOCTEH.

-@opMHpOBaHNE PALIMOHAIBHBIX MOJEJIEH TIOBEACHMS.

-CoBepIIeHCTBOBAHNE HABBIKOB COTPYHUYECTBA.

[IpoextHast nmesrenbHOCTh. JlroOas caMoOCTOsATENbHAs, COLMAIBHO 3HAaYUMas |
OpraHu30BaHHAasl JEATENbHOCTh OOy4arolMXcs, ONMPAIOIIAsACS Ha WX WHIUBHJyalbHbIE
WHULMATUBBL, THTEPECHI U NIPEANIOYTCHM S, HAIIPaBJICHHAs HA TOCTHKEHHUE PEAIbHOM, INYHOCTHO
3HAYUMOM, TOCTHKUMOM 1I€JIN, UMEIONIasl IUIAaH U KPUTEPHUH OLICHKH Pe3yJIbTaTa, MoAACpKaHHAas
KYJIbTYpPOH JEATENbHOCTH OOy4aromuXcsl, TPAAULUAMY, LIEHHOCTSIMH, OCBOEHHBIMH HOpMaMH U
obOpasmamu.

Tunbl NpoeKToB:

HUnghopmayuonnwiti npoexm. IDTOT THUII IPOEKTA HAIIPaBJIEH Ha paboTy ¢ uHpOpMalueil o
KakoM-Tubo  oObekTe, saBieHuu. Ero menp — o0ydeHMe  Y4aCTHUKOB  IIPOEKTa
L[eJIeHaNpaBiIeHHOMY cOOpy HHMOpMaLKH, €€ CTPYKTYpPUPOBAHUIO, aHATU3Y U 0000IEHUIO.

Yuebno-uccnedosamenvcrkuti  npoexm. CoBHajaeT ¢ XapaKTEpPUCTUKAMH  y4eOHO-
UCCIIEIOBATENIbCKON JIEATENBHOCTH, JOMOJHEHHOW TPAAUIIMOHHBIMU TPU3HAKAMH MPOEKTA.
Mosxer OBITb NPEIMETHBIM, MEXKIPEIMETHBIM WM OPUEHTHUPOBAHHBIM Ha COJCp)KAHUE
HAyYHOTO HAIpPAaBIIEHUs, HE BXOJAILIETO B MEPEUYCHb MIKOJIBHBIX MpeameToB. OCHOBHAs IeNb —
(dbopMHpOBaHKHE METATPEIMETHBIX PE3yIbTATOB U MPEACTABICHHIA.

Coyuanvnuiti npoexm. llenenanpaBieHHass couuanbHas (0OIIECTBEHHAs) MPAKTHKA,
MO3BOJISIIONIAsE  OOydYaromUMCsl BBIOMpATh JIMHHUIO TOBEACHHS B OTHOLICHHHM COLIMAIBHBIX
npobieM W siBIeHHWH. SIBHsieTcss ymoOHBIM CpeacTBOM (OPMUPOBAHMS COLUAIBHOTO OIIBITA,
COLIMANIBHBIX KOMIIETEHTHOCTEH U KOMIETeHIMH OO0yJaromuxcs, OBJIaJEHUS OCHOBHBIMHU
COIIMANIHBIMU POJISIMH, IOMOTAET OCBAaWBaTh MPaBUiia OOIIECTBEHHOTO TTOBEICHHUSI.

Huppopmayuonno-noznaeamenvuvid.  SIBnserca  co3laHue, KOHCTPYHMpPOBaHHE WU
MOJICpHU3ALMS HA OCHOBE NMPEAMETHOIO COJEPKAHUS.
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[Ipunoxenue 1
1.YuebHo — meToaunyeckoe obecrneyeHme. CnMcok antepaTypbl

Y4ebHO-MeTOAnYECKOe M MaTepUaIbHO-TEXHUYECKOe obecreueHme

Ilpozpammno-nopmamugnsie 0OKyMeHnbL:

dyHaMEeHTaIbHOE PO cojepkaHus obmiero obpazosanus. [lox pen. B.B. Kosnosa, A
M. Konnakosa. — M.: Ilpocsemienue, 2009.

®I'OC: cpennee obmee oopazosanue // PI'OC. M.: IIpocsemenue, 2012.

[Iporpammbr obmieoOpazoBaTenbubix yupexaeauii @I'OC. Maremaruka. 10-11 kmaccsi,
cocraBurenb bypmuctpoBa T.A. (Anrebpa. COopuuk paboumx mporpamm. 10-11 xmaccer;
nmocobue s yuutened ooOmeoOpasoBatenbHBIX yupexacHuii M.: Ilpoceemenue, 2016;
I'eomerpus. COopHuk pabounx mnporpamm. 10-11 kmaccesl; mocobue Juist  yuuTenen
o01eoOpazoBaTenbHbIX yupexaeHuit M.: [Ipocsemenue, 2015)

Y4eOHuuku Metoauueckue mocoous

OcHoBHas (00s13aTeNbHas)
yueOHas 1uTeparypa Jlutepatypa [uist yuurtens
I yHCHUKa

[I. A. Amumos. Anrebpa u Hadana | Degoposa H.E. Tkauea M.®D. Meroanueckue
agaymza 10 -11 xmaccwl. M.: pexomennanuu. M.: [Ipocsemenue 2017r.
[Ipocsemenue 2017 r.

Aranacsa JI.C. u np. 'eomerpus | M.S. Caaksn, B.®.byry30B. [loypounbie pa3paboTku 1o
10-11 k. M.: IIpocBemienue reometpun 10-11 xmacc. M.: TlpocBemenue 2017 1. ¢.156
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Pexomennyembie nH(popMannoHusbie pecypcebl B UHTepHeTE
http://www.drofa.ru — caiit uznarenscraa «poda».
http://www.wikipedia.org — yHuBepcanbHas SHIMKIONESUS
http://www.rubricon.com — suuukioneaus «Pyopukomny.

http://www.school-collection.edu.ru — emunas xkosiekius HAPOBBIX 00pPA30BATEIBHBIX
pecypcos.

http://oTkpeITHII ypoKkpdh.MaTemMaTHKa- S U1y Ha yPOK MaTeMaTUKU

http://www.ege.edu.ru/ Enunbiii I'ocynapcTBeHHBIIH IK3aMeH

http://www.standart.edu.ru/ - ®enepanbusbiii ['ocynapcrBennsiii O6pa3oBatenbHblii CTaHIapT
http://www.edu.ru/ - Poccuiickuii 00pa3oBaTeIbHbIN TOPTAI

http://www.school.edu.ru/ - Poccuiickuii 001eo0pa3oBaTenbHbIi MOpTa

http://fcior.edu.ru/ - ®enepanbHblii 1eHTp HHGOPMAIIMOHHO-00PAa30BaTEILHBIX PECYPCOB
http://window.edu.ru/ - Equnoe okHO J0CTyIa K 00pa30BaTeIbHBIM pecypcam
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