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1. HOACHUTEJIBHASA 3AIIMCKA
1.1. O0mas xapakrepucTHKa y4eOHOM TUCIUIIINHBI
[Iporpamma opueHTHpOBaHa HA TOCTHXKEHHUE CIIETYIOIIMX LEeNei:

o (popmMupoBaHue NpeaCcTABJIEHUI O MATEMAaTUKE KaK YHUBEPCATIbHOM
A3bIKE HAayKH, CPEACTBE MOJEIMPOBAHUS SBICHUM W MTPOLECCOB, 00 HAEIX U
METO/1aX MaTEMaTUKH;

. pa3BuTHE JIOTUYECKOTO MBIILJICHUS, IPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, AITOPUTMHUECKON KYJIbTYPbl, KPHTUYHOCTH MBIIIJICHUSI HA YPOBHE,
HEeoOXonuMoOM  ayig  Oyaymied  npodecCHOHanbHOM — IeATEIbHOCTH, IS
IPOAOJKEHUS 00pa30BaHMsl U CaMOOOPa30BaAHNUS;

o OBJIaJlecHHe MaTeMaTH4YeCKMMHM 3HAHUSIMM W  YMEHUSIMH,
HEOOXOJMMBIMU B TOBCEIHEBHOM >KM3HU, NIl U3YUYEHHUS CMEXHBIX €CTECTBEHHO-
HAy4YHBIX AMCHMUIUIMH Ha 0a30BOM YypOBHE M JHMCUMIUIMH MNPOodecCHOHATBHOTO
UKJIa, JJI MOodydeHus: oO0pa3oBaHUs B OOJACTSIX, HE TPEOYIOLUX YIrIyOJIeHHOU
MaTEMaTUYECKOU MOJATOTOBKH;

o BOCIIUTAHME CPEICTBAMH  MaTEeMaTHUKU  KYJIbTYypbl  JIMYHOCTH,
NOHMMAaHHUS 3HAYMMOCTH MATEMATHKU [JIi Hay4HO-TEXHUYECKOTo Iporpecca,
OTHONICHHUS] K MaTeMaTHMKe KaK K YacTu OOIICYEIOBEYECKOW KyIbTyphl uepes
3HAKOMCTBO C HWCTOpWEN pPa3BUTHUS MAaTEMAaTHUKH, SBOJIIOIMEH MaTEeMaTHYECKUX
UIEN.

OcHOBYy mporpamMmbl  COCTaBJIIET  COJEpXKAHHE, COTJACOBAaHHOE C
TpeOOBaHUAMM  (eIepaIbHOTO KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHaapTa
CpeaHero (MoJIHOro) obuiero ooOpazoBaHust 0a30BOr0 YpPOBHS.

B nporpamme yueOHBINM MaTepuan IpeacTaBiIeH B (opMe UYepeayroIerocs
pa3BepThIBAaHUS OCHOBHBIX COJEP>KATEIBbHBIX JTUHUM:

[l ancebpauueckas nunus, BKIIOYAIOLIAS CHUCTEMATH3alLUI0 CBEIEHUI O
qucax; U3yuyeHUe HOBBIX U 00001IeHNE paHee U3YyUEHHBIX ollepaluii (BO3BeIeHUE
B CTENEHb, M3BJICUECHUE KOPHS, JIOTapU(PMUPOBAHUE, CUHYC, KOCHUHYC, TAHICHC,
KOTaHI'€HC U OOpaTHbIE K HUM); U3yUE€HUE HOBBIX BUJOB YHCIOBBIX BBIPAXKEHUH U
(GopMyJ; COBEpIICHCTBOBAaHME MPAKTHUYECKUX HABBIKOB U BBIUUCIUTEIBHOU
KyJbTYpbl, pacIIUpeHHEe U COBEPIICHCTBOBAHHWE alreOpanvyeckoro ammnapara,
cOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €ro MPUMEHEHHE K PEUICHHIO
MaTeMaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

L] meopemuxo-¢hynkyuonanvnas nunusA, BKIIOYAIONIas CUCTEMAaTU3aLUI0 U
pacuupeHyue CBeeHU 0 (QYyHKIUAX, COBEPLUICHCTBOBAHNUE IPaUUECKUX YMEHUMH;
3HAKOMCTBO C OCHOBHBIMM HJAESIMH M METOJAaMHU MaTEMaTHYECKOrO0 aHalIu3a B
o0bemMe, TMO3BOJSIONIEM HCCIENOBaTh JJIEMEHTapHble (YHKIMU U peularh
npocTeiine reoMeTpudeckue, pU3nueckue U Apyrue NpukiagHble 3aauu;

L] snunua ypaenenuii u Hepagencme, OCHOBaHHAasi Ha IIOCTPOEHUU U
MCCJIEI0BAHUHM MAaTEMATUYECKUX MOJEIIEH, EPECEKAOIIAsACS C aNreOpandeckoin u
TEOPETUKO-(DYHKIIMOHAJIBHOM ~ JIMHMSIMM M BKJIOYArOL[ass  pa3BUTHE U
COBEPIIEHCTBOBAHUE TEXHHUKH anreOpandeckux MpeoOpa3oBaHUN Il PELICHUS
YpaBHEHUI, HEPABEHCTB U CHUCTEM; (OPMHUPOBAHUE CIOCOOHOCTH CTPOUTH U



MCCJIEIOBATh MPOCTEUITNE MAaTEMATHICCKUE MOJCIH TPHU PEUICHUU TPHKIATHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CIICIIHATLHBIX TUCITUTIINH;

[l eeomempuueckas nunus, BKIIOYAIONIas HATTSAHBIC TPEICTABICHUS O
MIPOCTPAHCTBEHHBIX (UTYpax U M3ydeHHUE UX CBOMCTB, (OpMUpPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaKCHUsS, pPa3BUTHE CIIOCOOOB  T'€OMETPUUYCCKUX
U3MEPCHUM, KOOPAWHATHOTO W  BEKTOPHOTO  METOAOB  JUIsl  pEIICHUs
MaTeMaTHYCCKUX ¥ MPUKIIATHBIX 3a/1a4;

[l cmoxacmuueckas aunus, OCHOBAaHHAs Ha PA3BUTUU KOMOMHATOPHBIX
YMCHHH, TPEICTaBICHUNH O BEPOATHOCTHO-CTATUCTHYECCKUX 3aKOHOMEPHOCTSIX
OKPY’KaroIIero Mupa.

PazBuTHe comepkaTelIbHBIX JIMHAA COMPOBOXKIACTCS COBEPIICHCTBOBAHUEM
UHTCIJICKTYAIbHBIX W PEYCBBIX YMEHHUU MYyTEM OOOTaIIeHUS MaTeMaTHYECKOTO
SI3bIKA, Pa3BUTHUS JIOTUIECKOTO MBIIIICHUS.

Marematuka  sgBigercss  (QyHIAMEHTaJbHOM  00I1I€00pa3oBaTeIbHON
JUCIUIUTMHONW CO  CJIOXKUBIIUMCS ~YCTOWYMBBIM ~ COJACPYKAHUEM M OOIIMMH
TpeOOBaHUSIMHM K IMOJATOTOBKE OOydaromuxcs. Peann3anus o0mux 1neiaei n3ydeHus
MaTEMaTUKA TPAJAMIIMOHHO (OPMHPYETCS B  YCETBIPEX HANPABICHUAX —
MeTonu4Yeckoe (oOiiee mpeacTaBieHHe 00 HAESIX M METOJaX MaTeMaTHKH),
UHTCIUICKTYaIbHOE  pa3BUTHE,  YTHJIMTAPHO-TIPAarMaTHYCCKOC  HaIPaBJICHHE
(oBmazicHUE HEOOXOAUMBIMM KOHKPETHBIMH 3HAHMSIMH HM  YMCHHUSMHU) H
BOCHHUTATENIbHOE BO3/ICHCTBUE.

[Mpodunuzanus meneld maTeMaTHYECKOTO OOpa3oBaHUs OTpakaeTcsl Ha
BbIOOpE MPUOPUTETOB B OpPraHU3aIMy Y4eOHOU NesITeIbHOCTH o0yJaromuxcs. s
MexXHUYecKo20 U ecmecmeeHHOHAYYH020 Npoduis evl0op uyeieu cmeulaemcs 8
npazmamuiyeckomM Hanpasienuu, npedycmMampusaouem yCcuieHue U paciuiupenue
NPUKIAOHO20  Xapakmepa  U3y4eHus  MamemMamuxu;  NnpeumyulecmeeHHou
OpUEHMaYUy HA AncoOpUMMUYEcKUll CIulb NO3HABAMENbHOU desmenbHocmu. JIis
TYMaHUTApHOTO M COLMAIbHO-DPKOHOMHYECKOTO Tpoduiieii Oojiee XapaKTepHBIM
SIBJISIETCS YCUJIEHHE OOIIEKYJbTYPHOM COCTAaBIIAIONIEH Kypca C OpHUEHTallued Ha
BU3YyaJIbHO-00Pa3HbIN U JJIOTUUECKUN CTUITN YIeOHOUM pabOoThI.

N3yuenue maTemMaTHKH Kak y4eOHOTO MIpeMeTa 00ECIICYHBACTCS:

— BBIOOPOM Pa3IUYHBIX IMOJXO00B K BBEICHUIO OCHOBHBIX IMOHSATHH;

— (dopMupoBaHHEM CHCTEMBl yUYeOHBIX 3aJaHHi, OO0ECICUHNBAIOITUX
7 (PEeKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX I1E€JIEBBIX YCTAHOBOK;

— oboramieHueM CHEeKTpa CTUJeH Y4eOHOW JesTENbHOCTH 32 CYeT
COTJIaCOBAHMS C BEAYIIUMHU JEATCIbHOCTHBIMH XapaKTEPUCTUKAMU BBIOPAHHOM
npodeccun.

[IpodwnbHas cocTaBustomas OTPaXkaeTcs B TPEOOBAHUSAX K TOJITOTOBKE
00ydJaromuxcs B 9aCcTH:

— o0mieil cucTeMbl 3HAHWI: COJACpP)KATEIbHBIC MPUMEPHI HCIOJIH30BAHMUS
MaTeMaTUIECKUX UICH U METOAO0B B MPOhECCHOHATBHOU JIEATETLHOCTH;

— YMEHHUU: pa3jiudhe B YPOBHE TPEOOBAHHWI K CIIOKHOCTH MPUMEHSIEMBIX
AITOPUTMOB;




—  NPAKmMu4eckKo20 UCNOIb306AHUS_NPUOOPEMEHHbIX 3HAHUU U YMEHUU:
UHOUBUOYATLHO2O YYeOH020 ONblma 6 NOCMPOEHUU MAMeMamuyeckux mooenel,
BbINOJHEHUU UCCe008AMENbCKUX U NPOEKMHBIX pabom.

Takum o00pa3oM, mporpaMmMa OpPHEHTHPYET Ha MPUOPUTETHYIO POJIb
MPOLIECCYAIbHBIX XAaPAKTEPUCTUK Y4YEOHOW padoThl, 3aBUCAIIMX OT NPOPUIIS
npo(ecCHOHanbHON MOJATOTOBKHM, AaKUEHTUPYET 3HA4YE€HHE IIOJYyYEHHUs OIbITa
MCIIOJIb30BaHUSI MATEMATHKU B COJIEPKATEJIbHBIX U MPO(PECCUOHATBHO 3HAYUMBIX
CUTyallUIX IO CpPaBHEHUIO C (QOpMaIbHO-YPOBHEBBIMU  PE3YIbTATUBHBIMU
XapaKTepUCTUKaMU OO y4EeHHUS.

[lepedyeHbp TeM B Kypce MAaTeMAaTHKH SIBJIETCS OOLIMM JUIsl Bcex mpoduiiein
[0Jy4yaeMoro npo¢ecCUOHaIbHOrO0 00pa3oBaHUs U IPU BCEX 00bEMax y4eOHOro
BPEMEHU HE3aBUCUMO OT TOTO, SIBJISIETCS JIU MpeAMeT 0a30BbIM WM NPOQUIBHBIM.
[Ipennaraempie B IPUMEPHOM TEMAaTHUYECKOM IUJIaHE pa3Hbleé OOBEMBI y4eOHOTrO
BPEMEHU Ha M3YUYEHHUE OJIHOM U TOH K€ TEeMbl PEKOMEH]IyeTCsl UCIOJIb30BaTh AJIs
BBITIOJTHEHUS PA3NIMYHBIX yueOHBIX 3a1anuil. Tem cambiM paznuyusi B TpeOOBAHUIX
K pe3yjbTaTaM OOYy4YeHUs MPOSIBATCS B YPOBHE HABBIKOB MO PEUICHUIO 337a4 U B
OTIBITE CAMOCTOSTEIBHOU PaOOTHI.

B mporpamme kypcueom BblieNEH MaTepuall, KOTOPBIM MpH HM3yYECHUU
MaTEeMaTUKU U Kak 0a30BOTO, M Kak MPO(HILHOTO y4eOHOro MmpeaMeTa KOHTPOIIO
HE MOJICHKHUT.

[IPUMEPHOE COJIEPXKAHWE YYEBHOM JUCLIUTIIMHBI

BBenenue

Marematuka B  Hayke, TEXHHMKE, DKOHOMHUKE, HH(POPMAIMOHHBIX
TEXHOJIOTUSIX W TIPAKTUYECKOW JesrenpbHOCTH. llennm W 3amaum  U3ydeHHs
MaTEMATUKU B YUPEKICHUSAX CPEIHEro MpoPecCHOHATLHOTO 00pa30BaHMUS.

AJITEBPA

Pa3BuTHe MOHATHA 0 YHCIE

Iensie m panuoHanbHBIe 4yKucia. JelictBurensHble uncia. [IpubauxeHHbIe
BbIUUCIEHUS. [Ipubausicennoe 3nauerue 8elutunbl U HO2PeuHOCmY NPUOIUNCEHUI.

Komnnekcuole uucna.

Kopuu, cTennenu u jgorapugmsi

Kopuau u crenenn.KopHu HaTypanbHOU CTEIEHW M3 YMCIAa U UX CBOMCTBA.
Crenenu ¢ palMOHAJBHBIMM  TIOKa3zaTelnsiMH, HX cBoicTBa.CTeneHu C
JNEUCTBUTENIBHBIMU MOKazatensiMu. (Cegoticmea cmeneHu ¢ OetcmeumenbHbiM
noxkasamejem.

Jlorapudwm.Jlorapudm uucna. OcHogHoe nozapugpmuueckoe moricoecmao.
JlecsTnunple W HaTypanbHble jorapudmsel. [lpaBuna nelictBuii ¢ ynorapudmamu.
Ilepexoo k HOBOMY OCHOBAHUIO.

[IpeoGpazoBanue anreOpanyecKux BBIPAKCHU M. [IpeoOpa3zoBaHue
palMOHATbHBIX, MPPalHOHAIBHBIX CTETICHHBIX, MOKa3aTENbHbBIX u
JT0orapu(PMUYECKUX BBIPAKEHUM.

OCHOBBI TPUTOHOMETPHUH



Panuannas mepa yrina. BpamarensHoe aBukenue. CUHYC, KOCUHYC, TAHT€HC
n KoraHreHcuucna. OCHOBHbIE TPUTOHOMETPUUECKUE TOXKIECTBA, (HOPMYIIbI
npuBenennsi. CHHYC, KOCUHYC U TaHT€HC CYMMBbI M Pa3HOCTH JBYX yriioB.CHHYC U
KOCUHYC JBONHOro yria. @opmyast nonosunHozo yaaa.llpeobpazosanue cymmvl
MpucoOHOMempudeckux @yHKYul 6 npouzeeoenue U npou3eedeHus 6 CYMM).
Buvipaswcenue mpueconomempuueckux @YHKYull uepe3 MAHSeHC NOJOBUHHO20
apeymenma. [IpeodbpazoBaHus IPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKECHUH.

IIpocreiimue TPUTOHOMETPUYECKUE ypaBHEHUS. Pewenue
TPUTOHOMETPUYECKUX  ypaBHeHUH.  [Ipocmeuwiue  mpucoHomempuyeckue
HepaseHcmea. Apkcunyc, apKKoCuHyc, ApKmaH2enc Yucid.

DYyHKI UM, UX CBOHCTBA U IPauKHU

Oynkuun.O01acTh  ONPEACICHUST W MHOXECTBO 3HaueHui; rpaduk
dbyHKIMM, TocTpoeHue rpadukoB GYHKIUN, 3aJJaHHBIX PA3JIMYHBIMU CIIOCOOAMU.

CgoiicTBa byHKIMU: MOHOTOHHOCT, YETHOCT, HEUYETHOCTb,
OTPAaHUYEHHOCTb, TEPUOAMYHOCTh. [IpoMexyTKH BO3pacTaHusi M YOBIBaHUS,
HauOoJiblllce M HAWMEHBIICE 3HAYCHHS, TOYKH OJKCcTpemyma. [ 'padudeckas
uHTepnpetainusa. [lpumepsl (YHKIMOHATBHBIX 3aBUCUMOCTEM B  peajbHBIX
polieccax u sIBJICHUSX.

O6patueie  dyHkuuu. Obnacme onpederenusi U 001ACMb  3HAYEHUIL
oopamuotu ¢hynkyuu. I'padux o6paTHON PYHKITUU.

Apudpmernyeckue omepanuu  Han  QyHKusMu.  CrnoxHas — QYHKIUS
(KoMTIO3HITHS ).

CreneHnsle, NnoKa3areJibHbIe, Jorapupmuyeckue "
TPUTOHOMeTpHU4YecKne GyHKINU

Onpenenenust GyHKIMIA, UX CBOMCTBA U TpadUKH.

Obpamnvle mpuecoHomempuiecxkue QyHKYuu.

IIpeobpazoBanust rpadukoB. IlapamienpHBIA  MEPEHOC, CHUMMETPHS
OTHOCHUTEJIBHO OCEH KOOpJAWHAT U CUMMETPHUSl OTHOCUTEIIBHO Hadalla KOOpJAHHAT,
CUMMETpHUSI OTHOCUTEIBHO NPSIMOM Y=X, PacTSKEHUE U CKaTHE BAOJb OCEH
KOOpJIHMHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[TocnenoBatenbHOoCcTH. CrmOocOOBI  3a7laHUSt W CBOWCTBA  YHCIOBBIX
MOCJIEA0BATEIbHOCTEM. Ilouamue 0 npeoene noC1e008amenbHOCHU.
Cywecmeosanue npedeia MOHOMOHHOU O2PAHUYEHHOU NOC1e008aMeNbHOCHIU.
CymmupoBaHme nocaeaoBaTeNbHOCTEN. beckoHeuHo yObIBaroias reoMmeTpudeckas
MIPOTPECCUsi U €€ CyMMa.

Tlonamue o nHenpepvieHOCMU PYHKYUU.

[TpousBonnas. Ilonstre o MpoW3BOAHONW (PYHKIUHU, €€ TEOMETPUUECCKUN U
dusnuecknii  CMBICI. YpaBHEHHE KacaTelnbHOW K  rpaduky  (QyHKIHH.
[Ipou3BojiHbIE CYMMBI, Pa3HOCTHU, NPOU3BEICHMS, 4YacTHOro. IIpou3BoaHBIE
OCHOBHBIX 3JIeMEHTapHbIX QPyHKIMH. [I[puMeHeHue npou3BoIHON K UCCIIEA0BAHUIO
GYHKIIMA W TOCTPOCHUIO TpadukoB. [Ipoussoonvie obpamHou GyuKyuu u
KOMRO3UYUU yHKYuu.



IIpuMepsl HUCTIONIB30BaHUS MPOU3BOMHOW UIsI HAXOXKICHUSA HAWIYYUIEro
pelleHus B NPUKIALHBIX 3a1adax. Bropas mpousBoaHas, €€ '€OMETPUYECKUN U
¢uznueckuii cmbica. llpuMeHeHHe NPOU3BOJHON K HCCIEAOBAaHUIO (DYHKLUMHA H
nocTpoeHuto rpapuxoB. HaxoxkaeHue CcKopocTH Uisl Mpolecca, 3aJaHHOro
dopmyioit u rpaduxom.

[lepBooOpa3nas u unrerpai.llpumenenue ompeneseHHOro WHTErpaina s
HAXOXKJECHUS IUIOIAAM KpUBOJMHENMHOW Ttpaneuuu. Popmyna HerotoHa—
JleitOnuua. [Ipumepsl npuMeHeHus UHTErpasia B PU3MKe U TE€OMETPUH.

YpaBHeHUA ¥ HEPABEHCTBA

PaBHOCHIIBHOCTH YpaBHEHU, HEPABEHCTB, CUCTEM.

PanmonanbHble, uppauOHAIbHBIC, [TI0KA3ATEIBHBIE U TPUTOHOMETPUUECKUE
ypaBHeHHsI U cucTeMbl. OCHOBHBIE NpPHEMbl HMX peleHus (pas3ioKeHHe Ha
MHOHUTEJIH, BBEJCHHE HOBBIX HEM3BECTHBIX, MOACTAHOBKA, IpaduueCKUil METO/).

PanmonanbHble, MppalOHAIBHBIC, II0KA3ATEIBHBIE U MPULOHOMEMPULECKUE
nHepasencmea.OCHOBHBIE TIPUEMBI WX penieHusa. Vcnosb3oBaHHE CBOWCTB U
rpaduKoB QYHKIUH NMPU pEUICHUU YpaBHEHUN M HEPaBEHCTB. MeTol HHTEpPBAJIOB.
N300parkeHne Ha KOOPJIMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUUN U
HEPABEHCTB C JBYMsI IEPEMEHHBIMUA U UX CUCTEM.

[IpuMmeHeHne MaTeMaTUYEeCKUX METOJNOB JUIsl PELICHUsI COJIEPKATEIbHBIX
3a/lay U3 pa3IMYHBIX 00JacTeil HAyKu M MpakTuku. MHTepmperamus pesyinbTaTta,
y4eT peallbHbIX OTPAaHUYEHHUM.

KOMBUHATOPHUKA, CTATUCTUKA n TEOPUSA
BEPOSITHOCTEM

JyieMeHTbl KOMOMHATOPUKHU

OcHoBHBIE MOHSTHUS KOMOWHATOPUKH. 3ajjayn  HAa  TOJACYET

JuCIapa3MeIICHU, IepecTaHOBOK, codeTaHui. Pemenune 3amad Ha mnepedop
BapuantoB. ®opmyna OwmHoma Hprorona. CBoiicTBa OMHOMHWHAJIBHBIX
kod(durnentoB. Tpeyronpauk [lackams.

JJIeMeHThI TEOPUH BEPOSITHOCTEH

CoObiTHe, BEPOATHOCTH COOBITHS, CIOKEHHE U YMHOXXEHUE BEPOATHOCTEH.
llonamue o Heszasucumocmu coovimuil. [{uckpemuas ciy4auHas 6eauyuHd, 3aKOH
ee pacnpeoenenus. Hucnosvle xapakmepucmuxku —OUCKPEMHOU  CY4AUHOU
genuyunvl. [lonssmue o 3aKoHe OONbUIUX YUCEI.

JJIeMeHThbl MAaTEeMATHYECKON CTATUCTHKH

[IpencraBnenne naHHBIX(TAOMUIBI, MUATPaMMBI, TpauKu), ceHepanrbHas
COBOKYNHOCMb, 6blOOPKA, CcpedHee apugdmemudeckoe, meouana.llonamue o
3a0a4ax MamemMamuyeckol CmamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 6eposMHOCHHbLIX MEMOO08.

IT'EOMETPUA

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

B3anmHoOe pacnosiokeHue IByX MPSMBIX B NPOCTpAaHCTBE. llapannenbHOCTD
npssMOM M TUIOCKOCTH. [lapayuienbHOCTh TIOCKOCTEH. [lepneHauKyIsIpHOCTh
NpAMOM M IUIOCKOCTH. lleprneHauKysissp M HaKJIOHHAsA. YTOJd MEXKAY MPSIMOM U



IUIOCKOCTBIO. JByrpaHHbIii YTOJL. Yron MEXIY TUIOCKOCTSIMH.
[TeprieHAUKYISIPHOCTD JBYX INTIOCKOCTEM.

I'eomerpuueckue npeoOpazoBaHUs IPOCTPAHCTBA: MapalIeIbHbII EepeHoc,
CUMMETPHUS OTHOCUTEIBHO IIOCKOCTH.

[TapamnenbHoe TpoekTUpOBaHUE. [110W4adb OpPMOSOHANLHOU NPOEKYUU.
N3o00paxenne npocTpaHCTBEHHBIX PUTYP.

MHororpaHHuKH

Bepmunbl, pebpa, rpaHu MHoOrorpaHHuka. Pazgepmka. Mmuozozpanmvie
yenvl. Boinykavie muozocpannuku. Teopema Jiinepa.

[Ipuszma. Ilpsamas wu  wuaknonnaa upusma. IlpaBuibHas  npusma.
[Napannenenunen. Ky6.

[Mupamupa. [lpaBunbhas nupamuna. Yceuennas nupamuoa. Tetpasap.

CummeTtpuu B KyOe, B mapaJljIeNIeNUIe e, B npusme u nupamuoe.

Ceuenus kyOa, IpU3MbI U TUPAMU/IBI.

[IpencraBnenne o MpaBUIIBHBIX MHOTOTPAHHHKAX (TeTpa’ap, KyO, OKTadp,
JOJIEKa’Ip U UKOCAdIP).

Tesa ¥ MOBEPXHOCTH BpalleHUS

Hunuaap u konyc. Yceuenmwswiti xkowyc. OcHOBaHUE, BBICOTa, OOKOBas
NOBEpXHOCTh, OOpa3yromasi, pasBeptka. Ocesble ceueHus U  CeYeHUs,
napanienbHble OCHOBAHUIO.

[Tap u cepa, ux ceuenus. Kacamenvhas niockocms Kk cghepe.

HN3mepenust B reoMeTpuu

O6bem u ero uzmepenue. Mirerpanbaas popmyia oobema.

@opmynbl 00beMa KyOa, MPSMOYTOJBHOTO IMapajuiefienuneaa, MpU3Mbl,
mwmHapa. dopmynsl odbema mnuUpamMuabl U KOHyca. DopMynbl  IUIOHIAAH
MOBEPXHOCTEH MUIMHIpa U KoHyca. DopMyIibl o0beMa I1apa U Miomaau chepsi.

[Togobue Ten. OTHOIICHMS TUIOMIAACH MOBEPXHOCTENH U 00BEMOB TTOOOHBIX
TEN.

KoopauHaTbl 1 BEKTOPBI

[IpsMoyronbHast (IekapToBa) CHCTEMa KOOpPAMHAT B MPOCTPAHCTBE.
dopmynia pacCTOSTHUS MEXAY IBYMsS TOYKaMH. YpaBHEHHs CHEpbBl, MI0CKOCHMUU
npsmMou.

Bekropsl. Monyns Bektopa. PaBeHCTBO BekTOpoB. Ci0K€HUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. PasiioxkeHue BEKTOpa MO HANpaBICHHSIM. YTOII
Mexay AByMs Bekropamu. [Ipoexums BekTtopa Ha ocb. KoopauHaTel BekTOpa.
CkansipHoe Ipou3Be/ICHHE BEKTOPOB.

Hcnonp3oBanne KOOpAWHAT U BEKTOPOB NPHU PELIEHUH MATEMATHYECKUX H
MPUKJIAAHBIX 3a]1a4.

1.2. MecTo y4eOHOM TMCHUNIMHBI B Y4eOHOM IJIaHE
[Iporpamma y4eOHOM JTACITUTITAHBI «OVII.03 Marematuka»
MpeIHa3HAYCHA IS W3yYeHUS MATeMaTHKd B  YUPEKICHUIX CPEIHETO
mpoecCHOHaTBFHOTO 00pa30BaHUs, PEATU3YIONINX 00pa30BaTEIBHYIO MPOTPAMMY
cpeaHero (ImoaHoro) o01ero oopa3oBaHus, IPU MOJATOTOBKE KBATU(PUIIMPOBAHHBIX

CHELUUANIMCTOB CPEJHEro 3BEHa MO MporpamMme YriayOJe€HHOM MOJrOTOBKHU.
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VYpoBenb o00Opa3oBaHusa: ocHOBHOe oOmiee. Kpamudukanus: coenuaiuct mo
coluanabHOM pabdore.

[Ipoduns MOJIy4aeMoro npoQeCCUOHAILHOTO oOpa3zoBaHusi:
TEXHOJOTUYECKUN (TP peau3aliy MPorpaMMbl CPETHEro 00I1Iero 00pa3oBaHus).
JuciumunHa u3ydaercs Kak 0a30Bbli yueOHbIM mnpeamer. M3ywaercs B 1,2
cemecTpax.

1.3. Pe3yJbTaThbl OCBOCHHUS Y4eOHOM JUCHHUIINHBI

B  pesynapraTe u3ydeHuss y4eOHOM  gucuUIUIMHBL  «MaTemaTuka»
o0y4Jaromuiics J0JKeH

3HATH/IIOHUMATD.

o 3HaUEHWE  MaTeMaTU4YecKOM  Hayku JUId  pelleHus  3ajad,
BO3HUKAIOUIMX B TEOPUHU M MPAKTUKE; LIUPOTY U B TO K€ BPEMsSI OTPaHUUYEHHOCTD
NPUMEHEHHUS] MATEMAaTUYECKUX METOJIOB K aHAJIU3y U UCCIEAOBAHUIO MPOIECCOB U
SBJICHUN B PUPOJIE U 0OIIECTBE;

o 3HAYEHUE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIMX B CAMON MaTeMaTHKe
st GOPMUPOBAHUS M PA3BUTHS MaTEMaTUUYECKON HAYKH; HCTOPHUIO Pa3BUTHS
MOHSITHS YMCIIA, CO3JJaHUSI MATEMAaTUYECKOTO aHAJIM3a, BOSHUKHOBEHUS U Pa3BUTHUS
reOMETPUH;

o YHUBEPCAJIBbHBI  XapakTep 3aKOHOB JIOTMKM  MaTEeMaTHYECKUX
paccyKIeHul, UX MPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEYECKOM ACSATENbHOCTH;

o BEPOSTHOCTHBIM XapakTep pa3IUYHbIX MPOLIECCOB OKPYKAIOIIETO
MUpa.

AJITEBPA

yMeTb!

o BBITIONHATE apuU(pMETUYECKUe JEHCTBUA HAJl YHCIAMH, COYETas
YCTHBIE U TTUCHMEHHBIE TIPUEMBbI; HAXOJIUTh MPUOJIMKEHHbIE 3HAYCHUSI BEJTUYHH U
MOTPEIIHOCTH  BBIYKCICHUN (a0CONIOTHAsT W OTHOCHUTENbHAs); CpPaBHHUBATh
YHCIJIOBBIE BBIPAYKEHUS;

o HaXOIUTh 3HAYCHHUSI KOpHH, CTEIEHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUM HA OCHOBE OIPENEIECHUsS, HCIOJb3Yys IpH
HEOOXOAMMOCTH HWHCTPYMEHTAJbHBIE CpPEJICTBA; IOJB30BATHCS MPUOIMKEHHOM
OLICHKOM IpY NPAKTUYECKUX pacyeTax;

o BBIIIOJIHATH NpeoOpa3oBaHusl BbIpAXKEHUH, NpuMeHss (HopMybl,
CBSI3aHHBIE CO CBOWCTBAMHU CTENEHEH, JIOTapu(pMOB, TPUTOHOMETPUUYECKUX
b yHKIMI;

HCIOJIB30BAaTh NPHOOPETeHHbIC 3HAHMS M YMEHHMS B NPaKTHYeCKOM
AeSATeJIbHOCTH U NMOBCEAHEBHOM KU3HU

o JUIA TPAKTUYECKUX pacdyeTroB Mo ¢opmynaMm, BkiIoyas (Gopmysl,
coJieprKallfe CTeNeHH, PaauKajbl, JJOTapU(PMbl U TPUTOHOMETpHUECKUE (YHKIIIH,

* Ilomumo YKa3aHHBIX B JAaHHOM pa3aciic 3HaHHﬁ, B Tpe60BaHI/I}I K YPOBHIO HOATOTOBKH
BKJIFOYAIOTCA TaKXKC 3HAHHA, HCO6XOI[I/IMBIC AJIs1 OCBOCHHUA IIEPCUNUCIICHHBIX HUKE yMeHI/Iﬁ



UCIIOJIb3ysl TpU HEOOXOJUMOCTH CIIPpaBOYHbIE MaTepuagbl W MOPOCTEHIIne
BBIYHMCIIUTEIbHBIE YCTPOMCTBA.

DyHKUNM U TPaPUKHu

yMeTb:

® BHIYUCIIATh 3HaUeHUE (PYHKLIHU IO 33JaHHOMY 3HAYEHHUIO apryMeHTa MpHu
Pa3IUYHbBIX CIOCO0aX 3a1aHusl PYHKIUY;

® ONpENENsATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIHM, WILIIOCTPUPOBATH
UX Ha rpadukax;

® CTPOUTHh IpaQUKU M3YYEHHBIX (YHKUUN, WIUTIOCTPUPOBATh MO Tpaduxy
CBOICTBA DJIEMEHTAPHBIX (DYHKITHH;

® 1CIOJIB30BaTh NOHATHE (QYHKIMU JJI1 OMMCAHMS U aHAJIU3a 3aBUCUMOCTEH
BEJIMYUH;

HCNOJIb30BAaTh NPUHOOPETEeHHbIe 3HAHMS M YMEHHSl B NPaAKTHYECKOil
NAeITeJIbHOCTH U MOBCEIHEBHOM KU3HU

o JUISL OTMMCAaHUSl C TOMOIIbIO (PYHKIIMH pa3IMYHBIX 3aBUCHMOCTEM,
npe/iCTaBleHusl X rpadUuecKu, MHTEpIpeTau rpaduKkoB.

Hauyana maTemMaTn4yeckoro aHajausa

YMETh:

o HAXOJIUTh MPOU3BOJAHBIC DJIEMEHTAPHBIX ()YHKITU;

o UCIIOJIb30BaTh IMPOU3BOAHYIO JUIsl WU3Y4YEHHS CBONCTB (PYHKIUH H
OCTpOeHHUsI TPaUKOB;

o OPUMEHSATh  MNPOU3BOJHYIO IS TPOBEACHHUS  MPUOIMIKEHHBIX

BBIUKMCIICHUM, pemaTh 3aJa4d [PUKIAJHOIO XapakTepa Ha HaxXO0XICHUE
HauOOJBIIET0 U HAMMEHBIIIETO 3HAYEHUS;

o BBIUUCTSATh B MPOCTEHIIMX Cilydasx IUIOMAAM M OOBEMBI C
UCIIOJIb30BAHUEM ONPEICIICHHOIO HHTErPAIa;

HCNOJIb30BaTh NPHOOpPETEeHHbIE 3HAHMS W YMEHHSl B NPAKTHYECKOH
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HU JIJIS:

o peuieHns  NPUKIAJHBIX 3aJa4, B TOM 4YHUCJIE€  COLHMAJIBHO-
HSKOHOMHYECKUX W (U3HUECKHX, HAa HauOOJbIINE M HAUMEHbBIINE 3HAYEHUS, Ha
HaXOXJCHHUE CKOPOCTU U YCKOPEHHUSI.

YpaBHeHUS U HEPABEHCTBA

YMETh!

o pemiatb ~ pamnMoHaJIbHBIE,  TOKa3aTelIbHbIE,  JOorapupMUUYECKue,
TPUTOHOMETPUUYECKHE YPABHEHUS, CBOJAIIMECS K JIMHEMHBIM M KBaJpaTHbIM, a
TaKX€ aHAJIIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

. UCIIONIB30BaTh rpaduuecKkuid METOJ PpEIICHHs YpaBHEHUU U
HEPABEHCTB,;

. U300pakaTh HAa KOOPAMHATHOW TUIOCKOCTH PEIHICHUS YpaBHCHU,
HEPABEHCTB U CHCTEM C JIByMSI HEU3BECTHBIMU;

o COCTaBJISITh W pPEWIAaTh YpPaBHEHWS WM HEPABEHCTBA, CBS3BIBAIOIIME
HEU3BECTHbBIC BEJIMUUHBI B TEKCTOBBIX (B TOM YHCJI€ MPUKIAAHBIX) 3a/1auax.
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HCNO/b30BAaTh NPHOOPETeHHbIE 3HAHMS M YMEHHMS B IPAKTHYECKOH
AeATeJJbHOCTH U NIOBCEAHCBHOM KU3HU:

L] JJIA HOCTpOCHI/IH U HCCICOOBAHUS HpOCTGﬁH.IHX MaAaTEMATHUYCCKHUX
MOJIEJIEN.

KOMBHUHATOPHUKA, CTATUCTHUKA 11| TEOPUS
BEPOSITHOCTEM

YMETh.

° pemaTth mpocTeiie KOMOMHATOPHBIE 3a/laud METOJO0M Iepedopa, a
TaK)Ke C UCIOJIb30BAHUEM M3BECTHBIX (POpMYIT;

L J BBIUUCIIATH B HpOCT@fIH.IHX CquaHX BCpOSITHOCTI/I CO6BITHﬁ Ha OCHOBC

IoAC4YCTa 4ncijia uCxoa0B,
HCIIOJbB30BaATDH HpHOﬁpeTeHHbIe SJHAaHUA M YMCHHUSA B npaKanecmoifl
JeITeJIbHOCTH U MOBCEAHEBHOM KU3HU .

o JUISl aHANM3a PeAJIbHBIX YMCJIOBBIX JAHHBIX, MMPEJICTABICHHBIX B BUJE
auarpamm, rpaguKkos;

o aHanu3a HHPOPMAIMK CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUASA

yMeTh:

o pacno3HaBaTh Ha 4YEPTEKaX U MOJENAX NPOCTPAHCTBEHHBIE (POPMBI;
COOTHOCHUTH TPEXMEPHBIE 0OBEKTHI C UX OMUCAHUAMHU, U300PAKCHUSIMU;

o ONMCHIBATH B3aMMHOE pACIIOJIOKEHUE MPSIMBIX M IUIOCKOCTEH B
POCTPAHCTBE, AP2YMEHMUPOBANb CBOU CYHCOEHUS 00 IMOM PACNONIOHCEHUU,

o AHAJIU3UPOBATh B IIPOCTEUIIMX CIIy4asX B3aUMHOE PAacCIIOI0KEHUE
00BEKTOB B MPOCTPAHCTBE;

o U300pakaTh OCHOBHBbIE MHOTOTPAHHHUKHU W KPYTJIbI€ TEJa; BHIOJIHATD
YEPTEKU I10 YCIOBHAM 3a/1a4;

o cmpoums npocmetiuiue ceyeHus Kyoa, npusmol, RUPaAMuobsl,

o pelarh IUIJAHUMETPUUYECKUE U MPOCTEHIIME CTEPEOMETPUUECKUE

3aJa4d Ha HaxXOXJICHHE TI'COMETPHUYCCKUX BCIMYUH (IUIMH, YIJIOB, IUIOIIAICH,
00BEMOB);

° HCII0JIb30BaTh pu pelIeHun CTEPEOMETPUYECKUX 3aja4
IJIaHUMETpHUUYeCKue (DaKThl M METOJIBI;
° MIPOBOJIMTH JI0KA3aTEIILHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

HCNOJb30BaTh NPUOOpPETEeHHbIE 3HAHMS M YMEHHMSl B NPaAKTHYECKO
AeSITeJIbHOCTH U MOBCEIHEBHOM KU3HU !

° JJI8  MCCIEIOBaHUsl (MOJEIMPOBAHUS) HECIOXKHBIX MPAKTHUYECKUX
CUTyaIluii Ha OCHOBE M3yYCHHBIX (DOPMYI B CBOKCTB (puUTyp;
. BBIUMCIICHUS 00BEeMOB u TIOIA e | MMOBEPXHOCTEMN

MIPOCTPAHCTBCHHBLIX TCJI IIPH PCHIICHHMH IMPAKTHUYCCKUX 3ald4d, HCIIOJIb3yd IIpU
HGO6XOI[I/IMOCTI/I CIIPaBOYHHUKHU N BBIYHUCIINTCIIbHBIC YCTpOI;'ICTBa.
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2. COJIEP’KAHUE YYEBHOM JUCIUILIUHBI
2.1. TeMaTH4eCKUH IVIAH U COAEP:KaHHUE YYeOHOU IMCUUIIMHBI

KoaudecTBO 4acoB

Ha pa3je
HaumeHoBaHue Aymmu- | Camocro-
pasaeiia TOpHasA ATeJIbHadA Temer pazienaa
pabora, | pabora,
gac gac
Paznen 1. 16 8
Beenenmue. 4 2 Tema 1. MaremaTuka Kak  4acTb
IToBTOpEHUE o011ieuenoBeYecKo KyabTypbl. Poiib
IIKOJBHOI0 Kypca Y 3HAYEHUE MaTEMAaTUKHU (3HAKOMCTBO
C HWCTOpUEW pPa3BUTHS MATEMAaTHKH).
Pemenne yIpaKHECHU! Ha
MTOBTOPEHHUE.
8 2 Tema 2. ToXI1eCTBEHHBIE
npeoOpa3oBaHUs BBIPAKEHUH.
4 4 Tema 3. [TIloctpoeHue rpaduKoB
AJIEMEHTAPHBIX (PYHKITUH.
Paznen 2. 14 6 Tema 1. OCHOBBI TPUTOHOMETPHH.
TpuronomeTpust N3MepeHust Ha MECTHOCTH.
10 4 Tema2. TpuronomeTpuueckue
byHKIIUN.
8 4 Tema 3. Pemrenue
TPUTOHOMETPUUYECKUX YPaBHEHUUN W
HEPABEHCTB.
2 4 Tema 4, CucreMbl
TPUTOHOMETPUUECKUX YPABHEHU.
Paspnen 3. 4 2 Tema 1. Kopuu, creneHu u
Iloka3aTeqbHas U JIOTapU(PMBI.
Jorapudpmuyeckast 2 2 Tema 2. HppaunoHanbHbie
bynkuus YpaBHEHUS.
4 2 Tema3. [Toka3zaTenbHBIC U
jorapupmMudeckrue QyHKIHH.
8 2 Tema 4. PemieHue mokasaTteiabHBIX U
Jorapu(MUYECKUX  ypaBHEHUU U
HEPABEHCTB.
Utoro 3a 1 68 34
cemecTp:102 .
2 cemecTp
Pasnen 4. 2 2 Tema 1. Pemenune 3amau  Ha
Peurenue JIBUKECHUE.
TEKCTOBBIX 32124 2 2 Tema 2. Pemenue 3agaq Ha padoTy.
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Tema3. Pemenue 3aga4 Ha MPOLEHTHI,
Ha CMECH U CIUIABBI.

Tema 4. Pemenue TEKCTOBBIX 3aj1a4

Ha COCTaBIIEHUE YPaBHEHUH,
HEPAaBEHCTB M HUX KOHCTPYKLUUU U3
pa3IUYHBIX obnacreit

KHU3HECOACATCIBbHOCTH YCIIOBCKA.

Paznen S. Tema 1. Ilpupamenue ¢GyHKIUN.
Hauana Onpenenenne MNpPOU3BOJHOM U €€
MaTeMaTH4eCKOro bu3uyeckuii M TEOMETPUUECKUU
aHaJmM3a. CMBICII.
IIpousBoanas Tema 2. IlpaBuna  BBIYMCIICHHS
pyHkuuu MIPOU3BOIHBIX.
Tema3. [IponsBogHas CJIIOKHOU
byHKIUY.
Tema 4. [IpousBonnsie
TPUTOHOMETPUUYECKUX (YHKITHM.
Tema 5. [Ipon3BoaHas Moka3zaTeabHOU
U Jorapu@mMudeckor QyHKIUH.
Pa3znea 6. Tema 1. MeTon nHTEpPBAJIOB.
IIpumenenue Tema 2. KacarenbHas Kk Tpaduky
HEeNpPepbLIBHOCTH M DyHKIHN.
TPOH3BOAHON Tema 3. [TpubmxEéHHBIC
BBIYHCJICHUSI.
Tema 4. UccrnenoBanue QpyHKITUH.
Tema 5. Meton wMareMaTHYECKOIroO
MOJICTTUPOBAHUS (peieHue
NPUKIAIHBIX 3a/lad Ha HAaXOXKJICHHE
HauOOJIBIIIETO u HAaWMEHbBIIETO
3HaYeHUs! QYyHKITUN).
Paznen 7. Temal. [lepBooOpa3Has u UHTETpa.
IlepBooOpa3Has u OCHOBHBIE TTOHSITHUS.
HHTErpaJ. Tema 2. Breluucnenue momaaei
BH‘I“CﬂeHi‘e IJIOCKUX (QUTYD.
Iomaae

IUVIOCKUX GUTryp u
00bEMOB TeJI

Tema 3. Bremaucienue 00BEMOB TEI
BpAILICHHUS.

BpallleHUs
Paznen 8. Tema 1. IIpsiMble MU IUTOCKOCTH B
IIpsimblie u MTPOCTPAHCTBE.
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IUVIOCKOCTH B 4 2 Tema 2. MHOrOrpaHHMKH.
NpPOCTPaHCTBe.
MHOrorpaHHMuKH
Pa3nen 9. 2 2 Tema 1. BekTopsl B mpocTpaHCcTBe.
Koopaunarel u 2 2 Tema 2. Merog KoopaWHAT B
BEKTOPBI B IIPOCTPAHCTRBE.
NMPOCTPAHCTBE
Paznen 10. 2 4 Tema 1. U3mepenust B reoMeTpuu.
HN3mepenus B
reoMeTpuH. 2 1 Tema 2. [lununaap, koHyc, map.
Oﬁ?reelt;zl ;eﬂ' 2 1 Tema 3. O06bémbl Ten. Ilnomans
OBEPXHOCTH MIOBEPXHOCTH.
BpallleHUsI
Pazmen 11. 2 2 Tema 1. DneMeHTH KOMOMHATOPUKH.
JJIeMEeHTbI
KOMOMHATOPHUKH U 4 2 Tema 2. DOJeMeHTBl  TEOpUH
Teopun BEPOSITHOCTEM.
BEPOSITHOCTEM. 2 2 Tema 3. DineMeHTHl MaTEeMaTHYECKOU
JMEMEHTDI _ CTaTUCTHUKHU.
MaTeMaTH4ecKou
CTATUCTUKH
Hroro 3a 2 cemectp 88 40
130 u
Koncynwrarmus: 2
Hroro: 232 4

3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTHU CTYAEHTOB

HaumeHoBaHue pa3jiesia/TeMbl | Buabl yueOHbIX JeiicTBU

Paznen 1. Beenenue. IloBTopenne mkoJabHOro Kypcea.

Tema 1. MaremaTuka KakK yacTh | KoHcnekTupoBanue, ayJIMpOBaHUE,

oOmiedenoBeueckol  KynbTypbl. Ponb U | camocTosiTenbHass paboTa ¢ HCTOYHUKAMU

3HaUE€HWE MaTeMaTuKu (3HAaKOMCTBO ¢ | uHpopmammu, pabota ¢  ydeOHUKaAMU,

HCTOpUEH pa3BUTHs MaTEMaTUKN). pelieHne NprUMepoB.

Tema 2.ToxxnmectBeHHble mpeoOpazoBanus | KoHcnektupoBaHue, ayJIMpOBaHHUE,

BLIpa)KeHPIfI. Meton MareMaTuyecko | CaMOCTOSTCIIbHAA pa60Ta C HCTOYHHKaMHU

WHTYKIHH. uHpopmanuu, pabota C  y4eOHMKaMH,
pelIeHne NpUMepoB.

Tema 3. [Toctpoenue rpaduxoB | KoHciekTupoBanue, ayJIMpOBaHUE,

AIIEMEHTAPHBIX PYHKIIUH. caMoCTOsITeNIbHAs paboTa ¢ HUCTOYHHKAMH
uHopmanuu, padboTa ¢ yueOHHUKaMH, paboTa
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| ¢ rpadukaMu, YTeHHE IrpapUKOB.

Pa3nes 2. Tpuronomerpus

Tema 1. OcHOBBI TpuroHoMerpuu. | Koncrnekruposanue, ayJMpOBaHue,

N3mepenust Ha MECTHOCTH. CaMOCTOATENIbHAsT paboTa C HCTOYHHKAMU
uHpopmanuu, pabota C  ydeOHHKaAMH,
peuieHue  IpUMEPOB,  M3MEPEHHs  Ha
MECTHOCTH.

Tema 2. TpuroHomeTpuyeckue QyHKIIHH. Koncnekruposanue, ayIupOBaHUE,

CaMOCTOATEeNbHAsE padoTa C HMCTOYHHKAMHU
uHpopmainmy, paboTa C¢  yuyeOHHKaAMH,
pelieHne mpuMepoB, MOCTPOEHUE IPaduKoB,
YTeHHE rPa(UKOB.

Tema 3. Pemenue tpuronomerpuueckux | KoncnekrupoBanue, ayIUpOBaHUE,

ypaBHCHI/II\/JI W HEPABEHCTB. CaMOCTOATCIIbHAA pa60Ta C HMCTOYHHKaMH
uHpopmanuu, pabota ¢  ydyeOHHKaMW,
pelIeHrne MPUMEPOB.

Tema 4. Cucrembl TtpuroHomerpuueckux | Koncrnekruponanue, ayJMpOBaHUE,

YpaBHEHUH. camocCTosiITeNIbHAass paboTa ¢ HUCTOYHHKAMHU
uHpopmanuu, pabora ¢  ydeOHUKaMHU,
pelIeHne MPUMEPOB.

Pa3nen 3. Hauana marematnyeckoro anauausa. IlpousBoanasi pyHknuu.

Tema I. [Ipupamenne ¢ynkuuu. | KoncnektupoBanue, ayIupOBaHUe,

Omnpenenenre MPOU3BOIHON U €€ GU3HUECKHI | cCaMOCTOsITeIbHAs paboTa C HWCTOYHHKAMU

Y TEOMETPUUYECKUM CMBICTI. uHpopmaruu, pabora ¢  ydeOHUKaAMH,
pelieHre MpUMEpOB.

Tema 2. [IpaBuina BerurcieHus Npou3BoaHbIX. | KoHCiekTpoBaHue, ayIMpOBaHUE,
camMoCTOsITeNIbHAasE paboTa ¢ HUCTOYHHKAMHU
uHpopmaruu, pabora ¢  ydeOHUKaAMH,
pelIeHne MPUMEPOB.

Tema3. [IpousBoaHas CIOKHON (DYHKIIUH. KoncnektupoBanue, ayMpoBaHuUeE,
camocCTosiTeNbHasE paboTa € HUCTOYHUKAMU
uHopmaruu, pabora ¢  y4eOHUKaAMH,
pelleHrne MPUMEpPOB.

Tema 4. [IpousBoaubie Tpuronomerpuueckux | Koncnekruposanue, ayJIMpoBaHuUe,

dyHKIHi. camMocCTosiTeNIbHasE paboTa € HUCTOYHUKAMU
uHpopmanuu, pabora ¢  yueOHHKaMH,
pellieHre MPUMEpOB.

Paznen 4. PenieHue TeKCTOBBIX 3a/1a4.

Tema 1. Pemienue 3aau Ha IBH)KEHUE. KoncnektupoBanue, ayJIMpoBaHuUe,
camMocCTOsiITeNIbHAasE paboTa € HUCTOYHUKAMU
uHpopmanmu, pabora ¢  yuyeOHHKaMH,
pELIEHNE TPUMEPOB.

Tema 2. Pemienue 3aau Ha pabory. KoHcnekruposanue, ayJMpOBaHUE,
camMocCTosATeNbHas paboTa C MCTOYHHKAMHU
uHpopmanuu, pabota C  y4eOHMKaAMH,
pELIEHNE TPUMEPOB.

Tema 3. Pemenue 3amau Ha nponeHTshl, Ha | KoHcnekrupoBaHue, ayJMpOBaHUE,

CMECH U CILJIaBBl. caMOCTOsATeNbHAsE paboTa C HCTOYHMKAMU
uHpopmanuu, pabota C  ydeOHHKaMH,
pElIeHNE TPUMEPOB.

Tema 4. Pemenune TtekcToBeIX 3amad Ha | KoHcnektupoBanue, ayJJMpOBaHUE,
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COCTaBJICHUE YpPAaBHEHHI, HEPAaBEHCTB W MX | CAMOCTOSTEIbHAas paboTa C HMCTOYHUKAMH
KOHCTPYKUMH W3  pas3auuHbIX  oOmactei | unpopmanuu, pabora ¢  ydyeOHUKamW,
KU3HEJESITEIbHOCTH YEJIOBEKA. pelIeHne IPUMEPOB.

Pa3nen 6. IlpuMeHeHMe HeNPEPHIBHOCTH U MPOM3BOIHOM.

Tema 1. Meton uHTEpBAJIOB. KoncnekrupoBanue, ayaupOBaHUeE,
camocCTosiTeNbHasE paboTa € HCTOYHUKAMU
uHpopmanuu, pabota C  ydeOHHKaAMH,
pelIeHne IPUMEPOB.

Tema 2. KacarenpHas k rpaduky QyHKINH. Koncnekruposanue, ayIupOBaHUE,
camocCTosiTeNbHasE paboTa € HUCTOYHUKAMU
uHpopmanuu, pabota C  ydeOHHKAMH,
pelieHne MPUMEPOB.

Tema 3. IIpuGnukEHHbIE BEIYNCICHHUS. Koncnekruposanue, ayIupoOBaHUE,
camMoCTOsITeNIbHAas paboTa € HUCTOYHHKAMH
uHpopmanuu, paborta ¢  yuyeOHHKamH,
pelieHre NpUMEPOB.

Tema 4. UccnenoBanue QpyHKIINM. KoncnekrupoBanue, ayJIMpoBaHue,
camocCTosiITeNIbHAass paboTa ¢ HUCTOYHHKAMHU
uHpopmanuu, pabota ¢  ydyeOHHKaMH,

pelieHre NpuMepoB, MOCTPOCHUE T'PaUKOB,
yreHue rpaduxos. [loaroroBka kK ceMuHapy.

Tema 5. Meton MareMaTH4eCKOTro
MOJACTUPOBaHUsI  (pEIICHHEe  TMPHUKIATHBIX
3aJa4  Ha HaxXO)KJEHUE HauOONBIIEro U

HaWMEHBIIIETO 3HAUYCHUS (PYHKIIHN).

KoncnektupoBanue, ayIupoOBaHUe,
CaMOCTOSITENIbHAs paboTa C HUCTOYHHKAMH
uHpopmaruu, pabora ¢  ydeOHUKaAMH,
pelieHue npumMepoB. PelieHue npukiaaHbIX
3agad. [loAroToBka Kk ceMuHapy.

Pasnea 7. IlepBooOpasHass u uHTerpaJjg. Bolumcienue miaomaneii miockux ¢uryp u

00bEMOB TeJ1 BpallleHust

Tewma 1. IlepBooOpa3Hasi 1 HHTETpal. KoncnektupoBanue, ayMpoBaHuUeE,

OcHOBHBIE TOHATHUS. camocCTosiTeNIbHasE paboTa € HUCTOYHUKAMU
uHopmaruu, pabora ¢  ydeOHUKaAMH,
pelieHrne MPUMEpOB.

Tema 2. Bpruucnenue mmiomanaeid miockux | KoncnektupoBanue, ayMpoBaHuUeE,

duryp. camMocCTosiTeNIbHasE paboTa € HUCTOYHUKAMU
uHpopmanuu, pabora ¢  yueOHUKaMHU,
pemienue  npumepoB.  I[logroroBka K
CEMUHApY.

Tema 3. Beoruncnenue 00béMoB  Ten | KoncnektupoBanue, ayJIMpoBaHuUe,

BpAIICHHUS. camMocCTOsITeNIbHasE paboTa € HUCTOYHUKAMU

uHpopmanuu, pabora c  yuyeOHHKaMH,
pemenne  npuMepoB.  IlogrotoBka  k
CEeMMHapy.

Paznea 8. IIpsiMble M JIOCKOCTH B NPOCTPaHCcTBe. MHOrOrpaHHHKH.

Tema 1. [Ilpsmble wu 1ockoctd B | KoHcnekTupoBanue, ayaMpOBaHUe,

MIPOCTPAHCTBE. camMocTosATeNbHas paboTa C MCTOYHHKAMHU
uHpopmanuu, pabota C  y4eOHMKaAMH,
pelieHue MIPUMEPOB. Pabota C
WITIOCTPATUBHBIM MAaTEPUAJIOM.

Tema 2. MHOTOTpaHHUKH. Koncnexrupoanue, ayJupOBaHUeE,

caMOCTOsATeNIbHAsE paboTa C HCTOYHMKAMU
uHpopmanuu, pabota Cc  y4eOHMKaAMH,
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peieHue MIPUMEPOB. Pabota C
WJUTIOCTPATUBHBIM MaTEPUAJIOM.

Pa3nes 9. KoopanHaThl H BEKTOpPBI B IPOCTPAHCTBE

Tema 1. BexTopsl B mpocTpaHCTBE Koncnekruposanue, ayIupoOBaHUE,
camocCTosiTeNbHAsE paboTa € HCTOYHUKAMU
uHpopmanuu, pabota C  ydeOHHKaAMH,
peieHue IPUMEPOB. Pabora C
WJUTIOCTPATUBHBIM MaTEPUAJIOM.

Tema 2. Meroa KOOpIUHAT B IPOCTPAHCTBE. Koncnekruposanue, ayIupOBaHUE,
camMoCTOsITeNIbHAas paboTa ¢ HUCTOYHUKAMU
uHpopmanuu, pabota C  ydeOHHKAMH,
pelieHue MIPUMEPOB. Pabora C

HUIJJTIOCTPATUBHBIM MAaTCPUAJIOM.

Pa3nes 10. IlokazaTtenbHas u Jorapupmuydeckasi pyHkums

Tema 1. KopHu, crenenu u 1orapugmsi. Koncnekruposanue, ayIupOBaHUE,
camMoCTOsITeNIbHAass paboTa ¢ HUCTOYHHKAMH
uHpopmanuu, pabota ¢  ydyeOHHKaMH,
penieHne MpuMepoB.

Tewma 2. Ilokazatenbnbie u Jorapudmuueckue | Koncnektuposanue, ayaupOBaHUE,

(GyHKIMH. camocCTosiTeNIbHass paboTa ¢ HUCTOYHHKAMHU
uHpopmanuu, pabota ¢  ydyeOHHKaMH,

pelieHre NpuMepoB, MOCTPOCHUE TPaUKOB,
YTeHHE rPa(UKOB.

Tema 3. Pemenune mnokazatenbHblx U | KoHCEekTUpoBaHue, ayIMpOBaHUE,

Jorapu(MUUECKUX YpaBHEHHM U HEPABEHCTB. | CAMOCTOsITeNIbHAsE padoTa C MCTOYHHUKAMHU
uHpopmaruu, pabora ¢  ydeOHUKaAMH,
pelIeHne MPUMEPOB.

Tema 4. HppauuonanbHble ypaBHeHUs U | KoHcnekTupoBaHue, ayIMpOBaHUE,

HEpaBEHCTBA. camMocCTOsITeNIbHAasE paboTa ¢ HUCTOYHHKAMHU
uHopmaruu, pabora ¢  y4eOHUKaAMH,
pelieHre TPUMEPOB.

Tema 5. IlpouwsBomnHas mnokazarenbHOM U | KoHCnekTupoBaHue, ayIMpoBaHUeE,

norapu@mMuueckon GyHKIIUH. camocCTosiTeNIbHasE paboTa € HUCTOYHUKAMU
uHopmaruu, pabora ¢  ydyeOHUKaAMH,

pelieHre NPUMEpOB.

Pa3nea 11. U3mepenus: B reomerpuu. O0béMbl Te1. Tesia 1 MOBEPXHOCTH BpallleHUs

Tema 1. V3mepenust B reomeTpuu. KoncnexrupoBanue, ay/IupoBaHue,
caMmocCTosITeNbHas padoTa ¢ HMCTOYHHKAMH
uHpopmainuu, pabora C  yuyeOHHKaMH,
penieHue IPHUMEPOB. PaboTa C
WUTIOCTPATHBHBIM MaTEPHAJIOM.

Tema 2. [lununap, KoHyC, map. KoncnektupoBanue, ayaMpOBaHUe,
camMocTosATeNbHas paboTa C MCTOYHHKAMHU
uHpopmanuu, pabota C  y4eOHMKaAMH,
pelieHue PUMEPOB. Pabota C
WITTIOCTPATUBHBIM MAaTEPUAJIOM.

Tema 3. OObémbr  Ten.  Ilmomans | Koncnektuposanue, ayaMpOBaHUe,

MTOBEPXHOCTH. caMOCTOsATeNbHAsE paboTa C HCTOYHMKAMHU
uHpopmanuu, pabota C  y4eOHHMKaMH,
pelieHue MIPUMEPOB. Pabota C

HWJUTIOCTPATUBHBIM MATCPUATIOM.
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Pazgen 12. DaemeHThI KOMOMHATOPHKM W TEOPHHM BEPOSATHOCTEH. JJieMEHTHI
MATeMaTH4YeCKOi CTATHCTHKH.

Tema 1. DnemMeHTHl KOMOMHATOPUKHU Koncnekruposanue, ayJMpOBaHue,
CaMOCTOATENIbHAST pPaboTa C HCTOYHHKAMU
uHpopmanuu, pabota C  ydeOHHKaAMH,
pelIeHne IPUMEPOB.

Tema 2. DneMeHThl TEOpUU BEPOATHOCTEN Koncnekruposanue, ayIupOBaHUE,
camocTosiTellbHas paboTa € HUCTOYHUKAMHU
uHpopmanuu, pabota C  ydeOHHKaMH,
peneHne NpuMepoB.

Tema 3. Dnementsl  MaremaTnueckoi | KoncnextupoBanue, ayJMpOBaHUE,
CTaTUCTHKH CaMOCTOSITENIbHAsT paboTa C WCTOYHHKAMHU
uHpopmanuu, pabota ¢  ydyeOHHKaMH,
pemenue npumepoB. PaboTa ¢ Tabiaunamu u
JarpaMMaMH.

4, YHEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOTI'PAMMBbI
Peanuzanus mporpaMmbl  JUCHUILIUHBI  TpeOyeT Haau4us y4eOHOTro
Ka0UHeTa MaTeMaTUYECKUX JTUCIUIUTNH; MAaTeMaTUKH U HH)OPMATHKH.
O6opynoBaHue KaOMHETa MAaTEMAaTUKU U MH(POPMATHUKU
HabGop nemMoHCTpanioHHOTO 000pYyAOBaHUS M y4eOHO-HATIISAHBIX MTOCOOUIA,
oOecreynBaroIe TeMaTHYECKUE NUTFOCTPALIMH 110 AUCITUTLIUHE.
Texnunueckue cpeacTBa 00yUYeHUsI:
Kabunem mamemamuueckKux OUCUUNITUH:
MynbTuMenuiHbIH  cTON (pabouee MecTo TMpemnojaBaTelnis) Smartone
MTL50/100
Mynbstumenuiinsiii npoektop ACER S1283
NurepaktuBnas nocka TriumphBoard (nuaronans 78"). LibreOffice 6.0.
KabuHema MamemMamurku U UHGOPMamuKu:
NurepaktuBnas nocka SMART Board SB480 (auaronans 77")
Mynbtumenuiinbiit ipoektop Epson EB-S41
[IepcoHaIBHBIN KOMITBIOTEP MPETIOAABATEIIS

5. PEKOMEHAYEMAMS JIUTEPATYPA

OcHoBHas:

1. Anrebpa u Hadana waremaruueckoro anammza: 10-11 kmaccsr:
yaebnoe mocooue / A. H. Kommoropos, A. M. A6pamos, 1O. I1. JlygaunbeH [u
ap.]; mox pea. A. H. Kommoropora. — 30-e u3a., crep. — Mocksa: I[Ipocsenienue,
2021. - 383 c.

2. MaremaTtuka: anrebpa ¥ Hayajga MaTeMaTUYECKOrO aHAJM3a,
reometpusi. ['eomerpusi: 10-11 kiaccsl: yueOHHMK g 00111€00pa30BaTEIbHBIX
opraHuzanuii: 6a3oBbiid U yrinyonéuusiii ypoBuu. JI. C. Aranacsin, B. @. byty3o0B,
C. b. Kagomues u mp. — 10-e u3zn., crep. — Mocksa: [Ipocsemnienue, 2021. — 287 c.

3. MaremaTtuka: anreOpa UM Hayajga MaTeMaTUYECKOrO aHAJM3a,
reomeTpus. Anredpa M Hayajia MatemMaThueckoro ananusza 10 kimacc. YueOHUK s
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oOmieoOpa3zoBaTeabHbIX OpraHu3anuii (0a30BbId U yrayOn€HHBIM ypoBHHM). B 2
gacTsax, U.2./ [A. I'. Mopakosuu u 1p.]; nog pea. A. I'. Mopakosuua. — 10-e uzg,.,
crepeoturt. — M.: Muemo3una, 2021. — 351 c.

4, Marematuka: anreOpa ¥ Hayaja MaTeMAaTHUYECKOro aHallu3a,
reoMmeTpusi. AnreOpa U Hayajga MaTeMaTU4YecKoro ananuza 10 kiacc. YueOHUK s
oOmieoOpa3zoBareabHbIX Opranu3anuil (0a30Bbld W yrayOJa€HHbIM ypoBHH). B 2
gacTsax, Y.1.A. I'. Mopakosuu, II. B. CeménoB. — 10-¢ uzn., crepeorun. — M.:
Mmuemo3suna, 2021. —455 c.

JlomoJIHUTEIbHAS S

1. bammakoB M.M. Marematuka [Tekct]: yueOHUK JJisi CTYJIEHTOB Had. U
cpen. mpod . odpazosanust / M.M. bammaxos. — M.:Jloroc, 2015. — 400 c.

NHTEepHET-UCTOYHUKHU

1. Ilopran Math.ru: 6ubGnuoTeka, MeauaTeka, OJMMITAA/IbI, 3a/1a4l, HAYYHBIC
IIKOJIBI, YYUTEIbCKas, HICTOPHUS MaTeMatuku hitp://www.math.ru

2. Marepuansl 1o wMarematuke B EnuHONW KoJUleKIMU  1TU(POBBIX
obpasoBareabHbIX pecypcoB http://school-collection.edu.ru/collection/matematika

3. MOCKOBCKHI TIEHTP HEMPEPHIBHOTO MaTEMaTHUYECKOTO OOpa3oBaHUs
http://www.mccme.ru

4. Bcs snemenTtapHas MaremaTtuka: CpefHsss MaTeMaTH4ecKash HMHTEPHET-
mkoiia http://www.bymath.net

5. Tazera «Maremaruka»y MW3matensckoro goma «llepBoe ceHTIOps»
http://mat.1september.ru

6. 3agaun 1O TeoMeTpuH: HHGOPMAIMOHHO-TIOMCKOBAs  CHCTEMa
http://zadachi.mccme.ru

7. UnTepHeT-ipoekT «3amaym» http://www.problems.ru

8. MaremaTuka B IOMOIIb MIKOJBHUKY U CTYJSHTY (TECThI MO MaTEMAaTHUKE
online) http://www.mathtest.ru

9. Maremarndeckoe oOpa3oBaHHE: TpoILIOe M HacTosmee. MHTEpHET-
OuOIMOTEKA IO METOIMKE MpernoAaBaHus MmaTeMatuku http://www.mathedu.ru

10. Hayuno-momynsapHbiii (u3uko-mMaTeMatndeckud xypHan «KBaHT»
http://www.kvant.infohttp://kvant.mccme.ru

11. Tlopran Allmathru — Becs wmaremaTika B OZHOM  MeECTE
http://www.allmath.ru

12. TlpukiamHas MareMaTHKa: CIPABOYHHK MaTeMaTHYeCKuX (popmyi,
pUMEpPHI U 3a7a4u ¢ pemeHusmu http://www.pm298.ru

HNuTepHeT-pecypcesl

Ne HaumenoBaHue pa3padoTKu B
Ccblika Ha .
m\n . 3JIEKTPOHHOM Gopme
HHG(pOpPMaMOHHBIN pecypc
1. | http://www.biblioclub.ru DNEKTPOHHO- OMOIMOTEYHAs CHCTEMA
(OBC) VYHuBepcuteTckas OuOIMOTEKA
OHJIAH
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http://www.elibrary.ru

Hayunas snexkrponHas 6ubanorexa

https://urait.ru/

OnektpoHHast oubdanoreka FOpailt

www.e.lanbook.com

DIEKTPOHHO-0MOIMOTEUHAs CUCTEMa
«JlaHbY»

N9y

www. Iprbookshop.ru

DneKkTpoHHas oubinoreunas cuctem IPR

books
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