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Pabouasi mporpamma 3j1eKTUBHOI0 Kypca «MareMaTuka: n30paHHbie BONIPOCHI»
(0a3oBbIil YPOBEHB)

Kuaace: 10-11

KoanuecTBo yacoB B roa: 134 gaca

AHHOTANMA K padoyeil mporpaMMe 3JIEKTUBHOI0 Kypca «MareMaTnka: us3dpaHHbie BONPOCHI»
«Hukozoa ne cuumaii, ymo mut
3Haewb 6cé, umo meoe ysuce
Oo1bULe HeueMY YUUMbCA).

H./l. 3enunckuit

W3ydyenne >1meKTUBHOTO Kypca «Maremaruka: u30OpanHble Bompochkl» s 10-11 kmaccoB OpHMEHTHPOBAHO Ha HCIMOJB30BAaHUE

yuebHoro komiuiekTa « S cnam EI'D! MartemaTtuka. MoaynbHbIN Kypc: 6a30Bbii ypoBeHb» U.B. SAmenko, C.A. [llecTakos.

JauHbIil Kypc siBiisseTcs 0a30BbIM 00111€00pa30BaTEbHBIM, OTPAYXKAET 00A3aTEIBHYIO NIl BCEX IIKOJBHUKOB W BAPUATUBHYIO YaCTh

oOpa3oBaHUsI U HAMPaBJIEH Ha 3aBeplIeHue 00Ie00pa30BaTeIbHOM MOTOTOBKH 00YUYarOIINXCA.

OnexkTUBHBIA Kypc «MatemaThka: u30paHHbIE BOMPOCHD) MPEAYyCMATPUBAET MMOBTOPHOE PACCMOTPEHUE TEOPETUYECKOI0 MaTepuaia
0 MaTeMaTHWKe, a KpOME 1TOTO, HAIleJIeH Ha OoJjiee riIy00KOe PacCMOTPEHUE OTIEIBHBIX TEM, CIIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO

MBIIJICHUA.



lleﬂb JAaHHOI'O KypcCa: OKa3aHHe HHﬂHBHHyaHBHOﬁ U CUCTEMAaTHYECKOM IIOMOIIX BBIITYCKHHUKY IIpHU CUCTCMATHU3AllUU, O606HICHI/II/I 141

IMOBTOPCHHUMN KypCa MATCMATUKHU U ITOATIOTOBKC K 3K3aMCHaM.

3aoauu Kypca:

1) pa3BUTh HHTEPEC U MOJOKUTEILHYO MOTHBAIMIO N3yUYCHUST MaTEMATHKH;

2) IOJTOTOBHTH yYalTUXCs K dK3aMeHaM;

3) naTh y4eHHUKaM BO3MOKHOCTb MMPOAHAIU3UPOBATH U PACKPHITh CBOU CIIOCOOHOCTH;

4) hopMupOBaTh HABBIKKM CAMOCTOSITENIbHON PaOOTHI;

5) dhopMupoBaHHEe HAaBbIKA paOOTHI C JOMOJHUTEILHON JIUTEPATy PO, UCIIOIB30BaHUS Pa3IMIHBIX IHTEpHET-pEeCypCoB;

6) pa3BUTHE KOMMYHUKATHBHBIX M OOIICYYeOHBIX HABBIKOB PA0OTHI B TPYIIIE, YMEHHI BECTH JUCKYCCHIO, apTyMEHTUPOBATh OTBETHI
U T.J.;

7) Pa3BUTHUC CITOCOOHOCTH K CaAMOKOHTPOJIO U KOHLOHCHTPpAlNuHW, YMCHUS IIPaBUJIBHO PACIIOPAANUTLECA OTBCIACHHBIM BPCMCHCM.

DNeKTUBHBIN KypC paccuuTaH Ha 68 yacoB B roj (2 4yaca B Heneno), 134 yaca 3a 1Ba rojia 00y4eHusl.

B mporecce u3yueHus AaHHOrO Kypca Mpeanoiaraercsl HUCIOJIb30BAHUE PA3IUYHBIX METOJ0B AaKTMBHM3ALMU IO3HABATEIBHOM

JESTETLHOCTH MIKOJIBHUKOB. A TaK)Ke Pa3INYHbIX (OPM OpraHU3aAIMHA UX CAMOCTOATEILHON paOOTHI.

OcHoBHast GyHKIUS YUUTEIS B JAHHOM KypC€ COCTOUT B «COMPOBOXKICHUM» OO0YUYArOIIErocsl B €ro MO3HABATEIHHOUN JIESITEIHLHOCTH,

KOPPEKIMHU paHee MOoJTyuyeHHbIX oO0yuatomumucs 3YH.

Buowel oesmenvrnocmu na sansmusix: JICKIUA YIUTCIIA, 6ecez[a, IMPAKTUKYM, KOHCYJIbTallu:.



Dopmbl KOHmMpOA: TIPaKTUYECKas paboTa, caMOCTOsITeNIbHAsA padoTa, TECT.

Ilnanupyembie pe3yJbTAThl OCBOEHHUSI MPOTPAMMBbI 00Y4aIMMHUCH IJIEKTHBHOI0 Kypca.

HporpaMMa 9JICKTUBHOI'O KypCa II0 MAaTCMATUKC HaIIpaBJICHA Ha AOCTHXKXCHHC CICAYIOIMHX JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U

MpEeIMETHBIX pe3yabTaToB 00ydeHus (copmynupoBanbl Ha ocHOBE DPI'OC):

JINYHOCTHBIX:

1) TOTOBHOCTH M CIIOCOOHOCTH OOYYAOIIMXCS K CAMOPA3BUTHIO M caMOOOpa30BaHMIO, BEIOOPY JaJIbHEHIIIEro 00pa3oBaHusi Ha 0ase
OPUEHTHUPOBKU B MUpe TIpodeccuii 1 mpodheCcCHOHATBHBIX MPEIMOYTCHHI;

2) TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSATEIBHOM HH(POPMAIIMOHHO-TIO3HABATEIBHOW JIEATEIBHOCTH, BKIIOYas YMCHHUE
OPHEHTHUPOBATKLCS B PA3IMYHBIX MCTOYHHKAX WH(POPMAIMH, KPUTHUECKH OIICHUBATh M MHTEPIPETUPOBATh HHPOPMAIIHIO, TIOTy9IaeMYO
U3 Pa3IMYHBIX UCTOUHUKOB,;

3) pa3BHUTHE JIOTHYSCKOTO MBIILICHUS, TPOCTPAHCTBEHHOTO BOOOPAXKCHHMS, KPUTHYHOCTH MBIIIJICHHUS HA YPOBHE, HEOOXOAMMOM JIJIst
Oynyiei mpoeCCHOHAIBHON ACSTEIHHOCTH, a TAKXKe IS MOCIIeAYIONIero 00yUeHUs B BHICIIEH IIIKOJIE;

4)  chOpMHUPOBAHHOCTh KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOIIEHHH M COTPYIHHYECTBE CO CBEPCTHUKAMHM, B3POCIBIMH U
MJIaIITMMH B 00pa30BaTeIbHOM, OOIIECTBEHHO — MOJIE3HOH, y4eOHO — HCCIIe0BATEIbCKOM, TBOPUECKON U APYTHUX BUAAX JACITEIHHOCTH.

MeTtanpeIMETHBIX: OCBOCHHE CII0OCOOOB ACATCIBHOCTHU

no3HasamesibHbyle.




1) OBJIAACHUEC HaBbIKAMU HOSHaBaTeﬂbHOﬁ, y‘le6HO - I/ICCHGI[OBaTeJIBCKOfI 141 HpOGKTHOI\/’I ACATCIbHOCTH, HABBIKAMH PAa3PCUHICHUSA
HpO6J’IGM; CIIOCOOHOCTHh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCTOJO0B PCHICHUA IMPAKTUYICCKUX 3a/iav, IPUMCHCHUIO PA3JINYHbIX

MCTOJOB IIO3HAHMAI,

2)  caMOCTOSITEJIbHOE CO3JaHHUE AJTOPUTMOB IMO3HABATEIBHON IEATEIBLHOCTH JUIS PEUICHHUS 3a7ad TBOPYECKOTO U IOMCKOBOTO
XapakTepa;

3)  TBOpYECKOE pelicHHE YYeOHBIX U MPAKTUYCCKHUX 3a/1ad: YMCHHE MOTHBHPOBAHHO OTKA3aThCs OT 00paslia, UCKaTh OPUTHHAIBLHOE
peleHue.

KOMMVHMKCZI’I’IM@HZ)Z@.’

1) ymeH#He pa3BEPHYTO 0OOCHOBBIBATDH CYKICHMS, TaBATh ONPEACICHHUS, TPUBOIUTH JTOKA3aTCILCTRA;

2) aJeKBaTHOE BOCIIPHUATHE A3bIKA CPEICTB MAaCCOBOM MH(POPMAIINH;

3) BiIaacHHE OCHOBHBIMH BUJIaMHU IMyOJMYHBIX BBICTYIUICHHH (BbICKa3bIBAHUE, MOHOJIOT, JMCKYCCHSI, MOJIEMHKA), CJICJOBAHUC
ATUYECKUM HOpPMaM U MpaBUJIaM BEJICHHUS TUajiora (IUCIyTa);

4) yMeHHE OpPraHWU30BBIBATH YyUYEOHOEC COTPYJAHHYECTBO M COBMECTHYIO JEATEIBHOCTh C YYHUTEIIEM W CBEPCTHHUKAMHU:
OTIPEACIISITh LEIH, PACTIPENCIIATh POJIU U (PYHKIIMU YYaCTHUKOB, OOIIHE CITIOCOOBI paObOTHI;

5) uCmoNb30BaHUE MYJIBTHMEIUHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJOTHH i1 00pabOTKH, Mepeaadd, CUCTeMaTH3al|K

uHdopmaIuu, co3nanue 0as3pl JaHHBIX, MPE3EHTAIIMN PE3yJIbTaTOB TO3HABATEILHON U MPAKTHUECKON JIEATEILHOCTH.

PeZVJZﬂmu@Hble.’

1) yMeHHE CaMOCTOSTENBHO IJIAHUPOBATh ATLTEPHATHBHBIC ITyTH JOCTH)KEHUS 1IeJIeH, 0CO3HAHHO BBIOMpATh HanboJee 3P HeKTUBHBIC

CITOCOOBI peUICHUA y‘-Ie6HBIX H ITO3HABATCJIbHBIX 3a4a4,



2) MOHMUMaHUE IICHHOCTH 00pa30BaHMsI KaK CPEICTBA PA3BUTHUS KYJIbTYPbI JINYHOCTH;

3) 00BEKTHBHOE OIICHUBAHUE CBOUX YUCOHBIX JOCTHIKCHHM, TIOBEICHUS, YePT CBOCH JIMIHOCTH;

4) yMEHUE COOTHOCUTH MPUIIOKEHHBIC YCUIIHS C TIOJTY4YCHHBIMU PE3yJIbTaTaMH CBOCH JCSITEIbHOCTH;

5) KOHCTPYKTUBHOE BOCTIPHATHE UHBIX MHCHHI U HJIeH, yUET MHIMBUIYIbHOCTH MMAPTHEPOB MO JACITEIBHOCTH;

6) yMEHHE OPUESHTHPOBATHCS B COIUATBHO-TIOJUTHICCKHX M SKOHOMHYECKHX COOBITHSAX, OIICHUBATh MX TOCJICICTBHS;

7) OCYIIECTBIICHHE OCO3HAHHOTO BBIOOpA MyTel MPOIOJIKCHUS 00pa30BaHus K Oy IymieH mpodheCCHOHAIBHON IS TeIbHOCTH.

[IpenMeTHbIX. 0a30BbIH YPOBEHb.!

1) Pa3BUTHUC HpGI[CTaBJ'IeHI/Iﬁ O MAaTCMaTHKEC KaK O MCTOJIC IIO3HaHUA I[CﬁCTBHTCJIBHOCTI/I, IMO3BOJIAIOIMICM OIIMCBIBATL M H3Yy4YaTb

PCAJIBHBIC ITPOICCCHI U ABJICHUA,

2) pa3BuTHE yMeHUM paboTaTh ¢ y4eOHBIM MAaTeMaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOIMMYIO0 HHPOPMAILIUIO), TOYHO
U TPAMOTHO BBIPAXKAaTh CBOM MBICIH C NMPUMEHEHHEM MAaTeMaTHYECKOW TEPMHUHOJIOTUM W CUMBOJUKH, MPOBOAUTH KiaccuuUKaiuy,

JJOT'MYECCKHUC O6OCHOB8,HI/IH, JOKa3aTCJIbCTBA MATEMATHYCCKUX YTBepHCHGHHﬁ;

3) pelieHHe CIOXKETHBIX 3a/lay pa3HbIX TUIIOB Ha Bce apu(PMeTHUecKue ACHCTBUS; MPUMEHEHHE Ccroco0a MOMCKa pelIeHus 3aayu, B
KOTOPOM pacCy’KJIEHHE CTPOUTCS OT YCIOBUS K TpeOOBaHMIO WJIM OT TpeOOBaHMS K YCJIOBHIO; COCTaBJICHHE IUIaHA PEIICHUs 3a/1ayM,
BBIJICJICHNE DJTAlOB €€ PEIICHUS, MHTEPIPETAlNs] BBIYMCIMUTENBHBIX PE3YyJbTATOB B 3a/Ja4e, HCCIEIOBAHUE ITOJYYEHHOIO PELICHUS

3aJlauy; pCIICHNUC JJOTHMYCCKHX 3aaa4;

3) Pa3BUTHC HpC)ICTaBJ'IeHI/Iﬁ 0 YHMCJIC M YHUCIOBBIX CHCTEMAaX OT HATypaJIbHBIX O ﬂeﬁCTBHTeﬂbHBIX YuCCJI, OBJIaACHHUC HaBBIKaAMU

YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBI‘II/ICJ'ICHI/II\/'I;



4) oBiaZeHNEe CUMBOJIBHBIM SI3BIKOM aireOpbl, MpUEMaMHU BBIIOJHEHUS TOXKJIECTBEHHBIX NpeoOpa3oBaHUIl BBIPAKEHUM, pPEILICHUS
YpPaBHEHUH, CUCTEM ypaBHEHHiIl, HEPABEHCTB U CHCTEM HEPABEHCTB; YMEHUS MOJIEIMPOBATH PEAbHBIE CUTYallUd Ha S3bIKE alreOphl,

UCCJIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAaHUEM ariapaTa anreOpbl, HHTEPIPETUPOBATD MOyUYEHHBIN PE3yibTar;

5)  BnajeHHWE OCHOBHBIMU MOHSATHSAMHU O IJIOCKMX M MPOCTPAHCTBEHHBIX T'C€OMETPHUECKHX (PUTypax, MX OCHOBHBIX CBOMCTBAX;
c()OPMUPOBAHHOCTh YMEHHMs PACIIO3HABAaTh Ha YEPTEkKaAX, MOJEISIX M B pPEaJbHOM MHUPE TIE€OMETpPUUYECKHE (PUTYpbl; NMPUMEHEHHE

N3YUYCHHBIX CBOMCTB ICOMCTPHUUCCKUX (I)I/Il"yp 141 q)OpMYJI I pCIICHUA TCOMCTPUYICCKUX 3ada4 U 3a1da49 C IIPAKTHUYICCKHUM COACPIKAHUCM,

6) Pa3BHUTHUC YMGHHﬁ IMPUMCHATDh U3YUYCHHBIC ITOHATHUA, PC3YJIbTAThbl, MCTOABI JJIA PCHICHUA 3a4d4 ITPAKTHICCKOI'O XapaKTCpa U 3a1a4 U3
CMCIKHBIX IUCHUIITIMH C HCIIOJb30BAHUCM IIpHU H€O6XOI[I/IMOCTI/I CIIpaBOYHBIX MAaTCpHUAJIOB, KOMIIBIOTCPA, ITOJIb30BATLCSA OHeHKOﬁ )51

MPUKUIKON TTPU MPAKTUYECKUX pacyeTax.

Y4eOHO-TeMaTHUYeCKOe MIAHUPOBAHHE
DJIEKTUBHBIH Kypc «MaTeMaTuka: u30paHHble BONMPOCHI»

10 ksracc (6a30BbIN YPOBEHb) 11 kaacc (6a30BBI YPOBEHB)

Konuuecmeo uacoé Bcero 68 yacos, B HeAelro — 2 yaca Konuuecmeo uacoé Bcero 66 4yacoB, B HEJIEIIO — 2 yaca



No Bcezo
Haumenosanue mooyna

n/n yacoe
1 | Monynb «ba3oBble HABBIKK» 10
2 | Monyns «Anrebpa» 10
3 | Moaynps «YpaBHEHHS U HEPABEHCTBAY 18
4 | Monynb «DyHKIIHI 10
5 | Moayns «I'eomeTpus» 20
HTtoro 68

Monayas 1. «ba3oBble HABBIKI»

Ne Bcezo

i Haumenosanue mooyns wdcos
1 | Moayns «DyHKIIAN» 4
2 | Monyns «Havana mat. aHanu3a» 12
3 | Moayns «Anrebpa» 14
4 | Monynb «YpaBHEHUS! U HEPABEHCTBAY 10
5 | Moayns «I'eomeTpus» 16
6 Monaynb «2neMeHTbl KOMOMHATOPUKH, 10

CTaTUCTHKU U TEOPUHU BEPOSTHOCTEH»

Hroro 66

Coaep:xaHue 3J1eKTHBHOT0 Kypca
«MaremaTuka: n30paHHbIe BONPOCHD» (0a30BbIN YPOBEHbD)

10 kaacce




Apudmernueckue ACHUCTBHS C IEIbIMH 4YHCIaMU. ApudMETHYECKHE ACUCTBUS C ApOOSMHU. ApUPMETHYECKUE JEUCTBUS CO
CTEIICHSIMH.
ITepeBon enuuuil u3mepennii. CpaBHEHUE BETMYMH, IPUKUIKA U OIIEHKA, COOTBETCTBUSI MEXKAY BEJIMUMHAMU U UX 3HAUYCHUSIMU.
[IpakTrueckne apupMeTHIECKHE 3a7a4d C TEKCTOBBIM ycioBreM. ONTUManbHBIN BBIOOP. TekcTOBBIE apu(pMETHUECKHe 3aaadu C
JIOTUYECKOM COCTABIISIOIICH.
[IpakTyeckue 3aa4u ¢ TEKCTOBBIM YCIIOBUEM Ha MPOLICHTHI.
B pe3ynbTaTe n3ydeHus TaHHOW TeMbl yJalluecs JOJDKHBI yMems .
® BBLITIOJTHATEH apU(PMETHICCKUE ACHCTBUS;
®aHAJIM3UPOBATh PEAJIbHBIC UYHUCJIOBBIE JAHHBIC, OCYIIECTBIATh MPAKTUUECKHUE PACUETHI, MOJIb30BATHCS OLICHKOW M NPUKUIKOU
MPaKTUYECKUX PE3YJIbTATOB;
epellaTh 3aJa4M Ha MPOLICHTHI,
®1ICTI0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUSI B IPAKTUUECKON U TTOBCETHEBHOM KU3HHU.

Monyas 2. «Aaredopa»

Yucaa. Kopun u crenenn. OCHOBHbIE 3aKOHBI anreopsl. @opmyiibl cokpaiméHHoro ymHoxkeHus. [IpeoOpa3oBaHue parmoHaIbHbBIX
anredpanveckux BbIpakeHUH. Apudmernyeckue NEHCTBUS C KOPHSIMH W HppalMOHAlIbHBIMU BbIpakeHusMU. [loHsiTHE M cBoiicTBa
CTEIICHU C IEUCTBUTEIBHBIM ITI0Ka3aTesieM. BrlunciieHre 3HaY€HUI T0KA3aTeNIbHBIX BBIPAXKEHUMN.

Moayab 3. «YpaBHeHUSI M1 HEPABEHCTBa»

YpaBHenus. O6uue cBeneHusi 00 ypaBHeHMsX. JIMHelHble, KBaJpaTHblE, KyOMUeCcKUe ypaBHEHUsS. PalMoHaIbHbBIE YpaBHEHHS.
WppauronansHbie ypaBHeHus. Cuctemsl ypaBHeHU. O030p MeTOA0B UX peiieHus. Mcnonbs3oBanre rpa@koB MPU pEUIEHUU CUCTEM.

HepaBencrBa. HepaBeHnctBa. OOmiue cBeleHHS O HEpaBEHCTBAX. PalmoHalibHble HepaBeHCTBAa. Meroa WHTepBajioB. CHUCTEMBI
HEpPABEHCTB.

B pe3ynbrare u3yueHusi JaHHON TeMbl 00yYaIOLIUECs TOJKHBL:

3HamMb TIPUEMBI PELICHHs] YPABHEHHW C OAHOW NEPEMEHHOW; METOAbI PELICHUS CHUCTEM YPABHEHMM; OCHOBHBIE METOJbI PELICHUS
HEPABEHCTB;



ymento IPUMCHATDL METOAbI PCHICHUA ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTCM Ha IMPAKTHKC.

Moayasb 4. « DyHKIMW
Oynkuus. 'paduk ynkiuu. UreHue rpagukoB GyHKIIHA.
OcHOBHBIE JIEMEHTapHbIE PYHKIUU.
Obyuarowuecs 00ICHbL 3HAMD.
* CBOICTBA (PyHKIINH,
o Tpa()MK1 OCHOBHBIX IEMEHTAPHBIX (PYHKIIUHA.
Obyuarowuecsi 00NIHCHbL YMeENb.
¢ HAXOJIUTh 00JIACTh onpeeaeHusT GyHKIUNA, MHOKECTBO 3HAUCHHUM (PYHKIUY;
e UCCJIEIOBATh (PYHKIIUU HA IKCTPEMYM, YETHOCTb, IEPUOTUYHOCTD.

Moayas 5. «['eomeTpus»
Tpeyronsnuk. [Tapamnenorpamm. [IpsiMoyrosibHHK, KBajpaT, pom0. Tpanenusi.
OKpy>XHOCTb U KpyT. BriricanHble 1 onrcaHHbIE OKPY>KHOCTH.
MHOroyroyibHuK.
['eomeTtpus Ha kieTyaTol Oymare.
IIpocreimmue 3aqa4n B KOOpAMHATAX.
[IpuknagHas reomerpus.
Obyuarowuecs 00IHCHbL 3HAMD.
¢ CBOIMCTBA reOMETPUYECKHX (DUTYpP (AKCHOMBI, OIIPEIEIIEHNUS, TEOPEMBI),
o (hOpMYJIBI 17151 BBIYUCIIEHUS TE€OMETPUYECKUX BETUYMH.
Obyuarowuecs 00NICHbL yMemb.
o IPUMEHSATH CBOMCTBA FEOMETPUUYECKUX (DUTYP ISl 0OOCHOBAHMSI BBIUMCIICHUH,
o IPUMEHATH (POPMYJIBI JIsl BEIUMCICHUSI TEOMETPHUUECKHUX BEIHUMH,

¢ 3AIIMCBIBATH IMOJIHOC PCHICHUC 3aaa4, IIPUBO/IA CCHIIIKU HAa MCITOJIb3YyCMBIC CBOMCTBA IrCOMCTPHUUICCKHUX (I)I/Il“yp



11 knacc (6a30BbIN YPOBEHB)

Moayasp 1. « DyHKIMI
Bospactanme, yObIBaHWE, TOYKM MaKCUMyMa, MUHHUMYyMa, HawOOJIbIINE, HaWMEHBIHME 3HadeHus ¢GyHKiuu. UteHune rpadukoB
(yHKITUH.
OcHoOBHBIE JIeMEHTapHbIe PYHKIU (TIPOJOIIK. ).
Ob6yuarowuecsi 00ICHbL 3HAMD.
* CBOICTBA (PyHKIIUH,
e AJITOPUTM HCCIICIOBAHUS (DYHKITHH,
o TpaMKK OCHOBHBIX DJIEMEHTAPHBIX (DYHKITHH.
Obyuarowuecs OONHCHbL yMEMb.
¢ HAXOJIUTh 00JIACTh onpeeaeHus] GyHKIUU, MHOKECTBO 3HAUCHHUM (PYHKIUY;
e UCCJIEIOBATh (PYHKIIUU HA IKCTPEMYM, YETHOCTb, IEPUOTUYHOCTD.

Moayas 2. «Hayana MmaTeMaTH4eCKOr0 aHAJIH32)

[lonsitue npousBoaHou. IlpousBogHas Kak YriaoBod Ko3(pPUUMEHT KacareabHOH. BprunciieHne NpOU3BOAHBIX. YpaBHEHUE
KacatenbHON K Trpaduxy (yHkiuu. UteHue CBOWCTB MPOU3BOAHON (PyHKIMU Mo rpaduky 3Toil GpyHkiuu. UteHue cBOMCTB rpaduka
GbyHKIMH 110 TpadUKy MPOU3BOTHON 3TON (HYHKIIUU.

Obyuarowuecs 00HCHbL 3HAMD.
« CBOMCTBA (PyHKITHNH,
¢ TEOMETPUYECKUNA U (PU3NYECKUN CMBICI MPOU3BOJHOM.
Obyuarowguecsi 00NIHCHbL YMeENb.
¢ HAXOAWTH MPOU3BOTHYIO (PYHKIIHH,
« HAXOAWTH HAaNOOJbIIIEEe U HAMMEHbINIEE 3HAYCHHSI (PYHKIINU, IKCTPEMYMbI (DYHKIIHH.

Moayab 3. «Ajaredpa»
Boeruucnenus u npeodpazoBanusi. Beraucnenus u mpeoOpa3oBaHus 10 JaHHBIM (hopmyiam.



OcHoBbI TpUroHOMeTpUHU. OCHOBHBIE (POPMYJIBI TPUTOHOMETPUH. BhIuncieHre 3Ha4yeHlil TPUrOHOMETPUYECKUX BbIPAKEHU.
Jlorapudmsl. [Tonstue norapudma. CpoiictBa jorapudmMoB. Beruuciienue 3HaueHU TorapuMUUECKIX BhIPKECHHM.
Ob6yuarowuecsi 00ICHbL 3HAMD.
e METO/IBI TPEOOPA30BAHUS YUCIIOBBIX BRIPAKEHUMN, COIEPKAIUX KOPHH, CTCTICHb, JTOTapU(MBI;
e CIIOCOOBI MPEOOPa30BAHUS TPUTOHOMETPUUECKUX U TTOKA3aTEIbHBIX BBIPAKECHMUIA;
Obyuarowuecsi 00HCHbL YMeENb.
o IPUMEHSTH METO/Ibl TPEOOPa30BaAHNS YUCIIOBBIX BRIPAXKEHUHN, COJECPKAIINUX KOPHH, CTENIEHb, JJOrapru(pMbl Ha MPAKTHUKE;
o IPUMEHSTH CIIOCOOBI MPE0Opa30BaHUsI TPUTOHOMETPUUYECKUX U TTOKA3aTENbHBIX BHIPAXKECHHM HA MPAKTHUKE.

MonayJb 4. «YpaBHEeHUS] 1 HEPABEHCTBA)
[Ipocreiiine noka3zarenbHble ypaBHeHudA. lIpocrelimme norapudmuueckue ypaBHeHus. [lpocreiiline TPUTOHOMETPUYECKUE
YpaBHEHHS.
[IpocTeiiue noka3arenbHble HepaBeHCTBA. [IpocTelinive norapupmMuyeckue HepaBeHCTRA.
Obyuarowuecs O0NHCHBL 3HAMD:
e METO/IbI PEIICHUS MTOKA3aTEIbHBIX, JIOTAPU(PMUUIECKUX, TPUTOHOMETPUUECKUX YPaBHEHUHN, HEPABEHCTB.
Obyuarowuecs O0NIHCHbL yMeEMb:
o IPUMEHSTH METO/Ibl PEIICHUS IOKA3aTEIbHBIX, JIOTAPU(PMUIECKUX, TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB Ha MPaKTHKE.

Mopyas 5. «I'eomeTpus)

[IpakTyeckne U MpUKIaIHbIE 3a0a4u N0 IaHuMeTpun B EI'D mo maremartuke. 3agauu 1o miiaHMMETpUX Ha BbraucieHnue B EI'D no
MaTeMaTHKe.

IIpusma, e€ snementsl. [Ipsmas npusma. [IpaBunbHas npusma. [IpaBriibHas TpeyronpHas npusMa. [iomanbs NOBEpXHOCTH MPU3MBI.
O6bEm npusmel. [Tapamnenenumnes, ero anmeMeHThl. [IpsmoyronsHbIii mapamienenumnesn. Kyo.

IIupamupa, €€ onementsl. llpaBunbHas nupamupga, €€ osmaeMmeHThl. [IpaBuibHass TpeyrosbHas nupamuga. I[IpaBuiibHas
4eThIpEXyroJibHas nupamua. [lpasunbHas mectuyronbHas nupamuaa. [upamunet. [nomanyu u 00bEMBI.

Cdepa u map, ux snementsl. [Lnomans chepsl 1 00bEM 11apa.



[Mununanp, ero snementsl. Ilnomane moBepxHocTu muiuHApa. Konyc, ero snementsl. Ilnomane moBepxHocTH KoHyca. OO0BEM
WINHIPA U 00BEM KOHYCA.
W3menenue miomaam 1 00béMa GUrypsl pu U3MEHEHUH €€ JIEMEHTOB.
[IpakTrueckue u NpUKIaAHbIE 3a7a4un 1o crepeomeTpur B EI'D mo Matemartuke. 3agauu o cTepeoMeTpuu Ha Beiuucienue B EI'D no
MaTeMaTHKE.
Ob6yuarowuecsi 00ICHbL 3HAMD.
* CBOICTBAa reOMETPUUECKUX (PUTYDP (aKCHOMBI, ONIPEEIICHUS, TEOPEMBI),
o (DOpMYJIBI /17151 BBIUMCIIEHHUS TEOMETPUUECKUX BEIUUHUH.
Obyuarowuecs OONHCHbL YMEMb.!
o IPUMEHSTH CBOMCTBA F€OMETPUUYECKHX (DUTYD ISl 0OOCHOBAHMSI BBIUMCIICHUH,
o IPUMEHSATH (DOPMYJIBI JIJIS1 BBIYUCIICHUS T€OMETPUYECKUX BETUYMH,
¢ 3AMKCHIBATH MOJHOE PEIICHUE 3a7a4, IPUBOS CCHUIIKU HA UCIOJIb3yEMbI€ CBOMCTBA TEOMETPUUYECKHUX (DUTYD.

Moayab 6. «1eMeHThbl KOMOMHATOPUKHU, CTATUCTUKYU U TEOPUH BEPOSATHOCTEID)
UreHne MaHHBIX, IPEJICTABICHHBIX B BHUJE rpadUKOB, I1UarpaMMm U TaOnuil. AHaIW3 U COMOCTaBJICHUE JAHHBIX, IPEICTABICHHBIX B
BUJIe TpaUKOB, AMArpaMM U TaOJIHII.
ITonstue BeposTHOCTH. [IpakTHUYECKME 3a1a4M HA BBIYMCIICHUE BEPOATHOCTEH.
Obyuarowuecst 00CHbL yMenb.
® AHAJIM3UPOBATh PEAbHBIC YHCIIOBBIE JAHHBIC, OCYIIECTBISATh MPAKTUYECKUE PACUEThI, MOJH30BATHCS OLEHKOW U TMPUKUIKOU
MPAKTUYECKUX PE3yJIbTATOB;

®1CII0JIB30BATh HpI/IO6pCT€HHBIC 3HAaHUA U YMCHUA B HpaKTquCKOﬁ n HOBCCI[HCBHOI71 KHU3HMU.

TpeOoBaHUs K YPOBHIO OATOTOBKHU 00yYalOUIMXCS
Marepuan Kypca A0KeH ObITh OCBOEH Ha 0a30BOM YpOBHE.

B pe3ynbrare u3zyueHus: o0yyaronuiics 10KeH
3HAMb/NOHUMAMD:



e  CYLIECTBO MOHATHS AITOPUTMA; IPUMEPHI AITOPUTMOB;

e KAaK MHCIIOJIB3YIOTCSI MaTeMaTHueckue (OpMyJibl, ypaBHEHHUS M HEPABEHCTBA; MPUMEPbl UX MPUMEHEHUS MJIs PELICHUS
MaTEMaTUYECKUX U MPAKTUYECKUX 3a1a4;

e KAaK MaTEeMaTUYECKH OIpeeIeHHbIE (YHKIIMN MOTYT ONMCHIBATh PEAJIbHBIE 3aBUCUMOCTH; IPUBOJUTH IPUMEPHI TAKOTO OIUCAHMS;

e 3HAYECHME MATEMATHKH KaK HAyKV W 3HAYEHUWE MATEMATHKHU B MOBCEAHEBHOW JKHU3HU, a TAK)KE KaK IMPHUKIAJHOIO MHCTPYMEHTA B
Oyay1eit npodeccnoHanbHOM AesTeNbHOCTH

e  pemaTh 33JaHus, 10 TUILY TPUOJMKEHHBIX K 3ajanusm EI'D;

uMemb Onvlm:

o paloTHI B TpyMIe, KaK HA 3aHITHUSX, TaK U BHE,

o pabothl ¢ HHPOPMALIMEN, B TOM YHUCIIE U MOIy4YaeMoil mocpeacTBoM MHTEpHET.
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KanenaapHo — reMaTu4eckoe NJIaHMPOBaHUE
JJIeKTUBHBIH Kypc «MaTemMaTuKa: H30paHHbIe BONPOCHD)

Knacce: 10
Yuumens: HarnOuuna Jlronmuna MuxaiisioBaa
Ilocoobue: Slmenxo U.B. S cnam EI'D! Maremaruka. MoaynbHBIN Kypc. MeToiMKa OATOTOBKHU: 0a30BbIi ypoBeHb. — M.: [Ipocsemienue, 2022

No n/n Haumenoeanue mooyns, memot Kon-60 uacos Hama nnan | /lama ¢pakm
10
Monayas 1. «ba3oBbie HABBIKH
1 Apudmerndeckne ISHCTBHS C IETBIMU YUCIaMU. ApUPMETHIECKUE TCHCTBHS C 2
npo0siMu. ApudMeTruecKue IeMCTBUS CO CTETICHIMHU.
2
2 CpaBHeHHUE BETUYMH, IPUKUIKA U OLIEHKA
. 2
3 [IpakTryeckne apuMeTHUECKUE 3a/1a41 C TEKCTOBBIM yciIoBHeM. ONTHMAaIbHBIN BEIOOD
. . 2
4 TexcroBble apupmMeTHyYecKHe 3aJa4u C JJOTHUECKONW COCTaBIIAIONIECH
2
5 [TpakTHyeckue 3aauu ¢ TEKCTOBBIM YCIOBUEM Ha MPOLEHTHI
10
Moayasb 2. «Anredpa»
2
6 OcHOBHbIE 3aKOHBI alreOpbl. POPMYIIBI COKPAILIEHHOTO YMHOXKEHUS
. 2
7 ITpeoOpa3oBaHue palOHAIBHBIX aNTreOpandecKux BhIpaKEHUH
. 2
8 Apudmernueckre IeHCTBHS ¢ KOPHAMH U UPPAIMOHATLHBIMHU BBIPAXKEHUIMHU
. . 2
9 [ToHsATHE M CBOWCTBA CTENIEHH C JICHCTBUTEIHHBIM ITOKA3aTEIIEM
10 | Boruucnenus u npeodpa3zoBaHus O JaHHBIM (HopMyJIam 2




. 2
11 | O6mue cBenenus o0 ypaBHeHusx. JInHeliHble, KBaipaTHbIe, KyOn4YecKrue ypaBHEHUS
2
12 | PauuoHanbHbIe ypaBHEHUS
2
13 | UppanuoHanbHbIC ypaBHEHUS
. 2
14 | Cucremsl ypaBaeHuit. O030p METOIOB UX PEIICHUS
2
15 | Ucnonw3oBaHue rpauKoB IpU PELIEHUN CHCTEM
2
16 Hepasenctpa. O61mue cBeieHHs 0 HEPaBEHCTBAX
2
17 PaunonansHbie HEpaBeHCTBA. MeTO1 HHTEPBAIOB
2
18 PaunonansHbie HEpaBeHCTBA. MeTO1 HHTEpPBAIOB
2
19 | Cucrembl HepaBEHCTB

. 2
20 | Odyskius. 'padux ynknun. Yrenue rpadukoB QyHKIHIMA
. 2
21 | Yrenue rpadukoB QyHKITHI
. 2
22 | OcHOBHBIC dJIEMEHTapHbIC PYHKIMH: TUHEHHAS (yHKIIHS
23 OcHOBHBIC dJIeMEHTapHbIe PYHKIMH: (PYHKIIHS, OMMMCHIBAIONIAS 0OPaTHYIO 2
PONOPLMOHAIIBHYIO 3aBUCHMOCTb
2
24 | OcHOBHBIC dJIEMEHTapHbBIE (PYHKIIMH: KBAApaTHIHAS (PYHKIIHS




25 | TpeyroapHuK 2
26 | [Tapamienorpamm, NpsIMOYTOJIBHHUK, POMO, KBaJpaT: JUTHHBI U TUIOINAIH 2
27 Tpamenus: JIMHBI U TUIOIIAIN 2
28 | Okpy>XHOCTb U KpyT 2
29 | BnicaHHbIC M OMMCAHHBIE OKPYKHOCTH 2
30 | MHOrOyroapHUK 2
31 | I'eomerpus Ha KIeTyaToil Oymare 2
32 | Ilpocreiimue 3a1a4n B KOOpAUHATAX 2
33 | [IpukmnagHasi reoMeTpust 2
1

34 | Peseps
1

35 | Peseps
Hroro 68

KanenmapHo — reMaTnuyeckoe mJiaHupoBaHue
DJIEeKTUBHBbIH Kypc «MaTeMaTuka: u30paHHble BONPOCHI»

Knace: 11



Yuyumens: Harnouua JIronmuna Muxaiinossa
Ilocoous : «5 cnam EI'D! MaremaTrka. MoaybHBIN Kypc: yueb. mocodue i1 oo1eodpazoBat. opranusanuii: 0a3ossiil yposens» 1.B. fmenxo,
[Iecrakos. — M.: IIpocsewmenue, 2022

C.A.

Ne n/n

Haumenosanue moodyns, memol

Kon-60 uacoe

Jama nnan

Hama ¢paxm

Oyuknwmst. ['paduk pyaknun. Yrenue rpadukoB GyHKITUI

OCHOBHBIE dJIEMEHTapHbIE (DYHKIIH

. . . 2
3 [TonsiTre mpousBoaHOM. [Tpon3BoIHAS KaK yTriIoBOM KO (UIIMEHT KacaTelIbHON
2
4 Beruncienue mpousBoaHBIX
o 2
5 YpaBHeHHEe KacaTeabHOU K rpaduky QyHKIINN
. . . 2
6 YreHue cBOMCTB MPON3BOIHON (DYHKIIMU TO TpauKy ITON QPyHKIUU
. L 2
7 Yrenue cBoicTB rpaduka pyHKIUH 110 rpaduKy NPOU3BOIHOMN 3TOM QyHKIIMH
. 2
8 Pemenue tecToBbix 3ananuii EI'D

2
9 Brruucnenue u npeoOpa3oBaHus

2
10 | Beruucienwus u mpeodpa3oBaHus Mo JaHHBIM (HopMyiam
11 | OcHoBHbIe (HhOPMYIIBI TPUTOHOMETPUN 2




12 Boruncnenue 3HaueHU TPUTrOHOMETPUUECKUX BhIpAKEHUIN
. . 2
13 | Boluncienue 3Ha4€HUI MOKa3aTEIbHBIX BHIPAKESHUH
. . 2
14 | Boluncienue 3Ha4€HUH JOrapupMHUUECKUX BbIPAXKEHUH
2

15 Pemrenne tecroBbix 3amanuii EI'D

. 2
16 | [IpocTeiimye TPUrOHOMETPUYECKHE YPABHEHHUSI

. 2
17 | [IpocTeiimme noka3aTeabHble YpaBHEHUS

. 2
18 | IIpocTeiimue nmoka3aTenbHbIC HEPABEHCTBA

. 2
19 | [Ipocteiimme norapupmMuuecKue ypaBHEHUs

. 2
20 | IIpocreiimue norapupmMuuecKue HEpPaBEHCTBA

21 [IpakTHueckue 1 NpUKIAIHbIE 3aJa4M 1O MIaHumMeTpuu B EI'D 2

22 3a1a4u 10 TUTAHUMETPHH Ha Beruucienue B EI'D 2
2

23 | [Ipuzma

24 | INapamrenenunen. Kyo 2
2

25 [Mupammua

26 | Cdepa u map 2




27 | Humuaap. Konyc
1
28 [IpakTHyeckue u NpUKIaIHbIE 3a7a4 IO cTepeoMeTpuu B EID
1
29 3aga4ym o cTepeoMeTpuu Ha Beiuuciienue B EI'D
" 10
Monayab 6. «jieMeHTbl KOMOMHATOPUKH, CTATHCTHKH M TEOPUH BEPOATHOCTEI»
2
30 | YUrenue rpadukos, guarpamm, TabJIUIL
2
31 | Ananmu3 rpadukoB, gparpamMmm, TabIUIL
2
32 | BeiOop onTHManpHOTO BapHaHTa
. 2
33 | [IpakTudeckue 3a/1a4M Ha BEIYUCIICHUE BEPOSITHOCTEH
. 1
34 | Pemenwue TecToBbIX 3aganuii EI'D
. 1
35 | Pemenwue TecToBbIxX 3amanuii EI'D
Hroro 66




