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1. MOSACHUTEJIbHAS 3AIIMCKA

1.1. O0mas xapakTepucTHKAa y4eOHOM IUCHUIINHBI

[Iporpamma opueHTHpOBaHA HAa JOCTHIKECHHUE CIECAYIOMINX IIeNIeH:

o ¢opMupoBaHHe NMpeICTABJIEHUNH 0 MaTeMaTHKE KaK YHHUBEPCaJIbHOM
S3bIKE HAYKH, CPEICTBE MOJCIMPOBAHUsS SIBICHUH W TPOIECCOB, 00 HIEIX U
METOJIaX MaTeMaTHKH;

o pa3BuTHE JOTUYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO
BOOOpaXKCHUS, aJITOPUTMHYCCKON KYJIBTYPBI, KPHTHYHOCTH MBIIIJICHUS Ha YPOBHE,
HeoOXoauMoM it Oyaymied  mpodeCCHOHANBbHOW — JeATeNbHOCTH, IS
NPOIOJDKEHUsT 00pa30BaHMS U CaMOOOPa30BaAHNUS;

o OBJIaJleHHe MATeMAaTHYeCKMMH 3HAHUSAAIMM W  YMEHHUSIMH,
HEOOXOMMBIMU B TOBCEIHECBHOW >KM3HU, JIJII U3YUYCHUS CMEKHBIX €CTCCTBCHHO-
HaY4YHBIX JUCIMIUIMH Ha 0a30BOM YpOBHE WM AWCIUIUIMH TPOQEcCHOHATBHOTO
IUKIA, JUIS TIOTy4eHUsT 00pa3oBaHUs B 00NACTAX, HE TPEOYIOIMMX YTIIyOJICHHOU
MaTeMaTUIECKOU MOITOTOBKH;

o BOCIUTAHHME CPEJICTBAMH MaTEMATHUKH  KYJIbTYpbl  JIMYHOCTH,
NOHMMAaHUSl 3HAYUMOCTH MAaTEMaTUKU ISl HAyYHO-TEXHHYECKOTO Iporpecca,
OTHOIIEHUS K MaTeMaTHKe KaK K YacTh OOIICUYeIOBEYECKOW KYJIBTYpPHI 4epes
3HaKOMCTBO C HUCTOPHEH DPa3BUTHS MAaTEMAaTHKH, SBOJIIONHECH MAaTEeMaTHYECKUX
UIEN.

OcHOBYy mporpamMmbl  COCTaBIIIET  COJEpKaHHE, COTJACOBAaHHOE C
TpeOoBaHusAMH  (eaepaibHOrO KOMIIOHEHTa TOCYJIapCTBEHHOTO CTaHJapTa
cpeaHero (IOJIHOT0) 00IIero oopa3oBaHus 0a30BOTO YPOBHSI.

B mporpamme y4eOHBIN MaTepuan MpecTaBieH B GopMe Yepeayroerocs
pa3BepThIBAaHUSI OCHOBHBIX COJIEP)KATENbHBIX TUHUM:

[l aneebpauueckas nunusA, BKIIOYAIONIAS CHCTEMATH3AIlMI0 CBEACHUN O
YHCliax; U3yuyeHHe HOBBIX M 0000IICHNE paHee U3yUYeHHBIX Onepalnii (BO3BEICHUE
B CTENEeHb, M3BICYCHHE KOPHA, JorapupMUpOBAHHE, CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC U OOpaTHbIC K HUM); U3YUECHUE HOBBIX BHIOB YHCIIOBBIX BBIPAKECHUH U
dbopMyII; COBEpIICHCTBOBAHHWE TMPAKTUYECKUX HABBIKOB M BBIUYHUCIUTEIHHON
KyJIbTYphl, PacCHIMPEHHE W COBEPIICHCTBOBAHWE alreOpandecKkoro ammapara,
cOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €ro MPUMEHEHHE K PEUICHHIO
MaTeMaTUYECKUX ¥ MPUKIIATHBIX 3a/1a4;

] meopemuxo-ghynkyuornanvuas aunus, BKIIOYAIONIAs CUCTEMATH3AIMIO U
paciMpeHre CBeeHnid 0 (QYHKIUAX, COBEPIICHCTBOBAHNE TpadUIeCKUX yMEHUH;
3HAKOMCTBO C OCHOBHBIMH HJCSMU M METOJaMU MaTeMaTHYEeCKOTO aHain3a B
o0beMe, TIO3BOJIAIONIEM HCCIE0BaTh JJIEMEHTapHbIE (YHKIIMH ¢ PElIaTh
MPOCTEUIITNE TeOMETPUIECKUe, GU3HMUECKHE U IPyTre MPUKIATHBIC 33/1a4H;

[} aumus ypaemeHuui u HepaseHcme, OCHOBAHHAs Ha TOCTPOCHUHU WU
UCCIIEJIOBAHUM MaTEMaTHUYECKUX MOJIENIeH, TepeceKaronascs ¢ aredpandyeckoi u
TEOPETUKO-(DYHKITMOHAIFHOW ~ JIMHUSIMH W BKJIIOYAIONasi  pa3BUTHE U
COBEPIIIEHCTBOBAHUE TEXHHUKH alNreOpandecKux MpeoOpa3oBaHUN IS PEIICHUS
YpaBHEHUH, HEPaBEHCTB U CHCTEM; (OPMUPOBAHUE CIIOCOOHOCTH CTPOUTH HU



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

(] eeomempuueckas uHus, BKITIOYAIONIASs HATJSAHBIC TMPEACTABICHUS O
MPOCTPAHCTBEHHBIX (PUTypax W M3yUYCHHUE UX CBOUCTB, (OpMUPOBAHHNE U pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaKCHUsS, pPa3BUTHE CIIOCOOOB  T'€OMETPUUYCCKUX
U3MEPCHUM, KOOPAWHATHOTO W  BEKTOPHOTO  METOAOB  JUIsl  pEIICHUs
MaTeMaTHYCCKUX ¥ MPUKIIATHBIX 3a/1a4;

(1 cmoxacmuueckas nunus, OCHOBaHHAS HAa Pa3BUTUH KOMOMHATOPHBIX
YMCHHH, TPEICTaBICHUH O BEPOSITHOCTHO-CTATUCTHYECCKUX 3aKOHOMEPHOCTSIX
OKPYXaFoIIEro MUpa.

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

Marematuka  aBigercs — (QyHIaMEHTaJdbHOM  00mieoOpa3oBaTENbHOM
JUCIUIUTMHONW CO  CJIOXKUBIIUMCS ~YCTOWYMBBIM ~ COJACPYKAHUEM M OOIIMMH
TpeOOBaHUSIMHM K IMOJATOTOBKE OOydaromuxcs. Peann3anus o0mux 1neiaei n3ydeHus
MaTEMaTUKA TPAJAMIIMOHHO (OPMHPYETCS B  YCETBIPEX HANPABICHUAX —
Meroaudeckoe (oOmee mnpeacTaBieHue o0 HAeIX W METoJaX MaTEeMAaTHKH),
UHTCIUICKTYaIbHOE  pa3BUTHE,  YTHJIMTAPHO-TIPAarMaTHYCCKOC  HaIPaBJICHHE
(oBmazicHUE HEOOXOAUMBIMM KOHKPETHBIMH 3HAHMSIMH HM  YMCHHUSMHU) H
BOCHHUTATENIbHOE BO3/ICHCTBUE.

[Mpodunuzanus meneld maTeMaTHYECKOTO OOpa3oBaHUs OTpakaeTcsl Ha
BbIOOpE MPUOPUTETOB B OpPraHU3aIMU YUeOHOU JEsITeIbHOCTH O0yJaromuxcs. s
MexXHUYecKo20 U ecmecmeeHHOHAYYH020 Npoduis evl0op uyeieu cmeulaemcs 8
npazmamuiyeckomM Hanpasienuu, npedycmMampusaouem yCcuieHue U paciuiupenue
NPUKIAOHO20  Xapaxkmepa  U3Y4eHus  MameMamuky,  NpeumyulecmeenHou
OpUEHMaYUU HA aneopUmMMUYecKull Cmuib No3HA8AmMenbHoU desmenvHocmu. JIis
TYMaHUTApHOTO M COLMAIbHO-DPKOHOMHYECKOTO Tpoduiieii Oojiee XapaKTepHBIM
SIBJISIETCS YCUJIEHHE OOIIEKYJbTYPHOM COCTAaBIIAIONIEH Kypca C OpHUEHTallued Ha
BU3YyaJIbHO-00pa3HbIN U JJOTUUECKUI CTUIIN y9eOHOU paboTHI.

N3yuenue maTeMaTUKH Kak y4eOHOTO MIpeMeTa 00ECIICYHBACTCS:

— BBIOOPOM Pa3IUYHBIX IMOJXO00B K BBEICHUIO OCHOBHBIX IMOHSATHH;

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

— o0orameHueM CHeKTpa CTUJIed y4eOHOW JesATenbHOCTH 3a CYET
COTJIaCOBAHMS C BEAYIIUMHU JEATCIbHOCTHBIMH XapaKTEPUCTUKAMU BBIOPAHHOM
npodeccun.

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

— o0mieil cucTeMbl 3HAHWA: COJEP)KATEIbHBIE MPUMEPHI HCIIOIH30BAHUS
MaTeMaTUYECKUX UIeH U METOZ0B B MPO(ECCHOHATBHOU IeITeTLHOCTH;

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




—  NPAKmMu4eckKo20 UCNOIb306AHUS_NPUOOPEMEHHbIX 3HAHUU U YMEHUU:
UHOUBUOYATLHO2O YYeOH020 ONnblma 6 NOCMPOEHUU MAmeMamuieckux _mooeuel,
BbINOJHEHUU UCCe008AMENbCKUX U NPOEKMHBIX pabom.

Takum o00pa3oM, mporpaMmMa OpPHEHTHPYET Ha MPUOPUTETHYIO POJIb
MPOLIECCYAIbHBIX XAaPAKTEPUCTUK Y4YEOHOW padoThl, 3aBUCAIIMX OT NPOPUIIS
npo(ecCHOHaNbHON MOJATOTOBKHM, AaKUEHTUPYET 3HA4Y€HHE IIOJYYEHHUs OIbITa
UCIIOJIb30BAaHUSI MATEMATHKU B COJIEPKATENbHBIX U MPOPECCUOHAIBHO 3HAUMMbIX
CUTyallUIX IO CpPaBHEHUIO C (QOpMaIbHO-YPOBHEBBIMU  PE3YIbTATUBHBIMU
XapaKTepUCTUKaMU OO y4EeHHUS.

[lepedyeHbp TeM B Kypce MAaTeMAaTHKH SIBJIETCS OOLIMM JUIsl Bcex mpoduiiein
[OJIy4yaeMoro npo¢ecCUOHaIbHOIO 00pa3oBaHMUs U IPU BCEX 00bEMax yd4eOHOro
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
BBITMIOJTHEHUS PA3NIMYHBIX y4eOHBIX 3a1aHuil. Tem caMbIM pa3nuuus B TpeOOBaHUSIX
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 0a30BOT0, M Kak NpOo(UILHOr0 y4eOHOro MpeaMeTa 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

Kopnu n crenenn. KopHu HaTypanbHOUM CTENEHM M3 YKCIIA U UX CBOMCTBA.
Crenenu ¢ pauMOHaJbHBIMH TOKa3zaTelnsiMH, uX cBoiicTtBa. C(CreneHu ¢
JNEUCTBUTENIBHBIMU MOKazatensiMu. (Cegoticmea cmeneHu ¢ OetcmeumenbHbiM
noxkasamejem.

Jlorapudwm. Jlorapudm uucna. OcHosHoe nocapugpmuueckoe moxcoecmeso.
JlecsTnunple W HaTypanbHble jorapudmsel. [lpaBuna nelictBuii ¢ ynorapudmamu.
Ilepexoo k HOBOMY OCHOBAHUIO.

[IpeoGpazoBanue anreOpanyecKux BBIPAKCHU M. [IpeoOpa3zoBaHue
palMOHATbHBIX, MPPalHOHAIBHBIX CTETICHHBIX, MOKa3aTENbHbBIX u
JT0rapu(PMUYECKUX BBIPAKECHHI.

OCHOBBI TPUTOHOMETPHUH



Panuannas mepa yrina. BpamarensHoe aBukenue. CUHYC, KOCUHYC, TAHT€HC
U KoTaHreHc uyucia. OCHOBHbIE TPUTOHOMETPUUECKUE TOXKIAECTBA, (HOPMYJIIbI
npuBeniennsi. CHHYC, KOCUHYC U TAaHT€HC CYyMMBI M Pa3HOCTU JIBYX yryioB. CUHYC U
KOCUHYC JIBOMHOTO yria. @opmyavl nonogunnozo yaia. llpeobpasosanue cymmol
MpucoOHOMempudeckux @yHKYul 6 npouzeeoenue U npou3eedeHus 6 CYMM).
Buvipaswcenue mpueconomempuueckux @YHKYull uepe3 MAHSeHC NOJOBUHHO20
apeymenma. [IpeodbpazoBaHus IPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKECHUH.

IIpocreiimmue TPUTOHOMETPUYECKUE ypaBHEHHUS. Pemenue
TPUTOHOMETPUYECKUX  ypaBHeHUH.  [Ipocmeuwiue  mpucoHomempuyeckue
HepaseHcmea. Apkcunyc, apKKoCuHyc, ApKmaH2enc Yucid.

DYyHKI UM, UX CBOHCTBA U IPauKHU

Oynkuun. OO61acTh  ONpejieieHUsT M MHOXECTBO 3HAauCHUM; Tpaduk
dbyHKIMM, TocTpoeHue rpadukoB HYHKIMN, 3aJJaHHBIX PA3IMYHBIMU CIIOCOOAMU.

CgoiicTBa byHKIMU: MOHOTOHHOCT, YETHOCT, HEUYETHOCTb,
OTPAaHUYEHHOCTb, TEPUOAMYHOCTh. [IpoMexyTKH BO3pacTaHusi M YOBIBaHUS,
HauOoJiblllce M HAWMEHBIICE 3HAYCHHS, TOYKH OJKCcTpemyma. [ 'padudeckas
uHTepnpeTanusa. [lpumepsl (YHKIMOHAIBHBIX 3aBHCHUMOCTEH 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, NoKa3aTeJbHbIE, Jorapupmuieckue "
TPUTOHOMeTpHU4YecKne GyHKINU

Onpenenenust GyHKIMIA, UX CBOMCTBA U TpadUKH.

Obpamnvle mpuecoHomempuiecxkue QyHKYuu.

IIpeobpazoBanust rpadukoB. IlapamienpHBIA  MEPEHOC, CHUMMETPHS
OTHOCHUTEJIBHO OCEH KOOpJAWMHAT U CUMMETPHUSl OTHOCUTEIBHO Hadalla KOOPAUHAT,
CUMMETpHUSI OTHOCUTEIBHO MPSIMON Y=X, PacTSKEHUE U CKaTHUE BAOJb OCEH
KOOpJIHMHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[TocnenoBatenbHOoCcTH. CrmOocOOBI  3a7laHUSt W CBOWCTBA  YHCIOBBIX
MOCJIEA0BATEIbHOCTEM. Ilouamue 0 npeoene noC1e008amenbHOCHU.
Cywecmeosanue npedeia MOHOMOHHOU O2PAHUYEHHOU HNOCIe008amMeNIbHOCHIU.
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 yHKYUuu.



[IpuMepbl HUCHOJIB30BAaHUS TPOU3BOAHOW JUI HAXOXKIAEHUS HAWIYYIIETrO
pelieHns B NPUKIAAHBIX 3a7adax. Bropas mpou3BomHas, €€ T€OMETPUYECKUN U
¢uznueckuii cmbica. llpuMeHeHHe NPOU3BOJHON K HCCIEAOBAHHMIO (YHKUUNA U
nocTpoeHuto rpadukoB. HaxoxkneHue CcKOpocTH [Jisi Ipoliecca, 3aJaHHOTO
dopmyioit u rpaduxom.

[lepBooOpa3nas u unTerpan. I[IpuMeHeHue onpeneaeHHOro WHTErpaina ajs
HAXOXKJIECHUS IUIOIIAAM KpUBOJIMHENMHOM Tpaneuuu. @Popmyna Herorona-
JleitOnuua. [Ipumepsl puMeHeHus: HHTErpana B (PU3UKE U TEOMETPHUHU.

YpaBHeHUA ¥ HEPABEHCTBA

PaBHOCUIIBHOCTB ypaBHEHHUI, HEPABEHCTB, CUCTEM.

PannonanbHble, MppalMOHAIBHBIE, IOKA3aTEIbHBIE U TPUTOHOMETPUUECKUE
ypaBHeHHsI U cucTeMbl. OCHOBHBIE NpPHEMbl HMX peleHus (pas3ioKeHHe Ha
MHOHUTEJIH, BBEJCHHE HOBBIX HEM3BECTHBIX, MOACTAHOBKA, IpadUUeCKUil METO).

PanmonanbHble, MppallMOHANIbHBIE, IOKA3aTENIbHBIE U MPUSOHOMEMPUYECKUE
nHepasencmea. (OCHOBHbIE TpUEMbl WX penieHus. Mcnonp30BaHUE CBOWCTB U
rpaduKoB QYHKIUH NMPU pEUICHUU YpaBHEHUN M HEPaBEHCTB. MeTol HHTEpPBAJIOB.
N300parkeHre Ha KOOPJIMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUN U
HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CHUCTEM.

[IpuMeHeHne MaTEeMaTHUYECKUX METOJIOB Il PELIEHUS COAEPIKATEIbHBIX
3a/lay U3 pa3IMYHBIX 00JacTeil HAyKu M MpakTuku. MHTepmperamus pesyinbTaTta,
y4eT peajbHbIX OTPAHUYECHUM.

KOMBHNHATOPHKA, CTATUCTUKA n TEOPUA
BEPOSITHOCTEM

JyieMeHTbl KOMOMHATOPUKHU

OcHOBHBIE TIOHATHS KOMOMHATOPWUKH. 3aJaud Ha TOJCYET YHcIa
pa3MeleHui, IepecTaHOBOK, coueTaHuii. Pemenne 3a1a4 Ha repedop BapHaHTOB.
dopmyna Oumnoma HeroToHa. CBoiicTBa OWHOMHUHAJIBHBIX KO3 (GUIIMEHTOB.
Tpeyronsuuk Ilackas.

JJIeMeHThI TEOPUH BEPOSATHOCTE

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

JJIeMeHThl MATEeMATHYEeCKOH CTATHCTUKH

[IpencraBnenne naHHBIX (TaONMUIBI, AUArpaMMBbl, TpaduKH), ceHepanrbHas
COBOKYNHOCMb, 6blO0OpKA, cpedHee apugmemuueckoe, meouana. Illonamue o
3a0auax mamemamudeckou cmamucmuxuy. Pewenue npakmuueckux 3aoay c
npUMeHeHUeM 8epOSMHOCHHBIX MEMOO08.

I'EOMETPUASA

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. JIByrpanHbIi YIOJI. Yron MEXKIY IUIOCKOCTSAMHU.
[TeprieHAMKYISIPHOCTD JBYX IJIOCKOCTEM.

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 mapaJUyIeNIeUIe 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 xonyc. Yceuenmwwiti xomyc. 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. MurerpanbHas popmyiia oobema.

®opmynbl 00beMa KyOa, MPSMOYTOJBHOTO Mapajuieienuneaa, MPU3MBbI,
mwmHapa. dopmynsl odbema mnuUpamMuabl U KOHyca. DopMynbl  IUIOHIAAH
MOBEPXHOCTEH MUIMHIpa U KoHyca. DopMyIibl o0beMa I1apa U Miomaau chepsi.

[Togobue Ten. OTHOIICHHS TUIOIIAACH MOBEPXHOCTEH U 00BEMOB TTOAOOHBIX
TEN.

KoopauHaTbl 1 BEKTOPBI

[IpsMoyronbHast (IekapToBa) CHCTEMA KOOpPAMHAT B MPOCTPAHCTBE.
dopmyna paccTOSHUS MEXAY JBYMs TOUKaMH. YpaBHEHHUS cepbl, niockocmu u
npsmMou.

Bekropsl. Monyns Bektopa. PaBeHCTBO BekTOpoB. Ci0K€HUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3inokeHue BEKTOpa IO HANpPaBICHUSAM. YTOJ
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 TMCUUILIMHBI B Y4€0OHOM IJIaHE

[Iporpamma y4eOHOM JUCIUATITUHBI «OVIIL.04 MaremaTuka»
MpeIHa3HAYCHA IS W3yYeHUS MATeMaTHKd B  YUPEKICHUIX CpeaHero
poeCCUOHAILHOTO0 00pa30BaHUs, PEATU3YIOIIUX 00Pa30BATEIIbHYIO MPOrpaMMy
cpeaHero (ImoaHoro) o01ero oopa3oBaHus, IPU MOJATOTOBKE KBATU(PUIIMPOBAHHBIX

CHELUUANIMCTOB CPEJHEr0 3BEHAa IO mporpamMme YriayOJeHHOW MOJTOTOBKH.
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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. Pe3yabTaThl OCBOCHHUS Y4eOHOM JUCHHUIINHBI

B  pesynapraTe u3ydeHuss y4eOHOM  gucuUIUIMHBL  «MaTemaTuka»
o0y4Jaromuiics J0JKeH

3HATH/IIOHUMATD.

o 3HaUE€HWE  MaTeMaTW4YecKO  HaykKu U1 pelleHus  3ajad,
BO3HUKAIOUIMX B TEOPUHU U MPAKTUKE; IIUPOTY U B TO K€ BPEMSI OTPAaHUUYCHHOCTD
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 MaTEeMaTUYECKON HAyKH; HCTOPHUIO pa3BUTHUS
MOHSITHS YMCIIA, CO3JJaHUSI MATEMAaTUYECKOTO aHAJIM3a, BOSHUKHOBEHUS U Pa3BUTHUS
reOMETPUH;

o YHUBEPCAJIBbHBI  XapakTep 3aKOHOB JIOTMKM  MaTEeMaTHYECKUX
pacCcy>KIeHuM, UX MPUMEHUMOCTh BO BCEX 00JIACTIX YEIOBEYECKOM AEATEIbHOCTH;

o BEPOSTHOCTHBIM XapakTep pa3judHbIX MPOLECCOB OKPYKAIOIIETO
MUpa.

AJITEBPA

yMeTb!

o BBITIONHATE apuU(pMETUYECKUe JEHCTBUA HAJl YHCIAMH, COYETas
YCTHBIE U TTUCHMEHHBIE TIPUEMBbI; HAXOJIUTh MPUOJIMKEHHbIE 3HAYCHUSI BEJTUYHH U
NOTPEIIHOCTH  BBIUUCICHUN (a0CONIOTHAs W OTHOCHUTENIbHAs); CpPaBHUBATH
YHCIJIOBBIE BBIPAYKEHUS;

o HaXOJUTh 3HAYCHMUS KOpHH, CTEIECHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUM HA OCHOBE OIPENEIECHUsS, HCIOJb3Yys IpH
HEOOXOAMMOCTH HWHCTPYMEHTAJbHBIE CpPEJICTBA; IOJB30BATHCS MPUOIMKEHHOM
OLICHKOM IpY NPAKTUYECKUX pacyeTax;

o BBIIOJIHATH NpeoOpa3oBaHMs BBIPAXKECHUM, TNpuUMeHss (Hopmysbl,
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,
COJIepIKaIlie CTENEeHU, PaIuKabl, JIOTapU(PMbl U TPUTOHOMETpHUECKUE (YHKIIH,

* Ilomumo YKa3aHHBIX B JAaHHOM pa3aciic 3HaHHﬁ, B Tpe60BaHI/I}I K YPOBHIO HOATOTOBKH
BKJIFOYAIOTCA TaKXKC 3HAHHA, HGOGXO,Z[I/IMLIG IJIsL OCBOCHUS IIEPCUUCIICHHBIX HUXKE YMGHI/Iﬁ



UCIIOJIb3ysl TpU HEOOXOJUMOCTH CIIPpaBOYHbIE MaTepuagbl W MOPOCTEHIIne
BBIYHMCIIUTEIbHBIE YCTPOMCTBA.

DyHKUNM U TPaPUKHu

yMeTb:

® BHIYUCIIATH 3HaUeHUE (QYHKLUUU IO 33JJaHHOMY 3HAYEHHIO apryMeHTa MpH
pa3IUYHBIX ciocoOax 3ajanus QyHKUIUU;

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

® CTPOUTHh IpaQUKU M3YYEHHBIX (YHKUUN, WIUTIOCTPUPOBATh MO Tpaduxy
CBOICTBA AJIEMEHTAPHBIX (DYHKIIHIA;

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

HCNOJIb30BATh NPUHOOPeTEeHHbIe 3HAHWS M YMEHHSl B NPaKTHYeCKOi
NAeITeJIbHOCTH U MOBCEIHEBHOM KU3HU

o JUISL OTMMCAaHUSl C TOMOIIbIO (PYHKIIMH pa3IMYHBIX 3aBUCHMOCTEM,
npe/ICTaBIeHUsl X rpadUyecKu, MHTEPIPETALUU IPAPUKOB.

Hauyana maTemMaTn4yeckoro aHajausa

YMETh:

o HAXOJIUTh MPOU3BOAHBIC DIEMEHTAPHBIX (DYHKIINIA;

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

o OPUMEHSATh  MNPOU3BOJHYIO IS TPOBEACHHUS  MPUOIMIKEHHBIX

BBIUHMCIICHUM, pemaTh 3aJaud NpPHUKIAJHOTO XapakTepa Ha HaXOXKJICHHE
HauOOJBIIET0 U HAMMEHBIIIETO 3HAYEHUS;

o BBIUUCISATh B MPOCTEHIIMX Clydasx 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-
HPKOHOMHYECKUX W (U3HUECKHX, HA HAWOONbIINE W HANMEHBIINE 3HAYCHUS, Ha
HaXOXJCHHUE CKOPOCTU U YCKOPEHHUSI.

YpaBHeHUS U HEPABEHCTBA

YMETh!

o pemiatb ~ pamnMoHaJIbHBIE,  TOKa3aTelIbHbIE,  JOorapupMUUYECKue,
TPUTOHOMETPUUYECKHUE YPABHEHUS, CBOASAIIMECS K JMHEUHBIM WU KBAJAPATHBIM, a
TaKX€ aHAJIOTUYHBIC 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 pPEUIAaThb YpPaBHEHUS W HEPABEHCTBA, CBS3BIBAIOIIME
HEU3BECTHbBIC BEJIMUUHBI B TEKCTOBBIX (B TOM YHCJI€ NPUKIAAHBIX) 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 MaATECMATHUUCCKUX
MOJIEJIEN.

KOMBHUHATOPHUKA, CTATUCTHUKA 11| TEOPUS
BEPOSITHOCTEM

YMETh.

° pemaTh mpocTeiiie KOMOMHATOPHBIE 3a/laud METOJO0M Iepebopa, a
TaK)Ke C UCIOJIb30BAHUEM M3BECTHBIX (POpMYIT;

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

ImoacdcTa 4nucijia HCX0J40B,
HCIIOJbB30BaATDH HpHOﬁpeTeHHbIe SJHAaHUA M YMCHHUSA B npaKanecmoifl
JeITeJIbHOCTH U MMOBCEJAHEBHOM KU3HMU .

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

o aHanu3a HHPOPMAIMK CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUASA

yMeTh:

o pacno3HaBaTh Ha 4YEPTEKaX U MOJEIAX MPOCTPAHCTBEHHBIE (POPMBI;
COOTHOCHUTH TPEXMEPHBIE 0OBEKTHI C UX ONMHUCAHUSIMU, U300paAKEHUSIMU;

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

o AHAJIM3UPOBATH B IPOCTEUIIMX CIIy4asX B3aUMHOE PACIIOIOKEHUE
00BEKTOB B MPOCTPAHCTBE;

o U300pakaTh OCHOBHBIE MHOTOTPAHHUKU U KPYTJIbIE TEJa; BHITIOIHSTH
YEPTEKU I10 YCIOBHAM 3a/1a4;

o cmpoums npocmetiuiue ceyeHus Kyoa, npusmol, RUPaAMuobsl,

o pelarh IUIJAHUMETPUUYECKUE U MPOCTEHIIME CTEPEOMETPUUECKUE

3aJa4d Ha HAXO0XJICHHE TI'C€OMETPHYCCKUX BEIWYHH (UIMH, YIJIOB, IUIOIIAACH,
00BEMOB);

° HCII0JIb30BaTh pu pelIeHUN CTEPEOMETPUUYECKHUX 3a71a4
IJIaHUMETpHUUYeCKue (DaKThl M METOJIBI;
° MIPOBOJIMTH JI0KA3aTEIILHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

HCNOJIb30BaTh NPHOOpPETEHHbIE 3HAHWS W YMEHHSl B NPAKTHYeCKOH
AeSITeJIbHOCTH U MOBCEIHEBHOM KU3HU !

° JJI  MCCIEOBaHUS (MOJCIMPOBAHUS) HECJIOXKHBIX MPAKTUYECKUX
CUTyaIluii Ha OCHOBE M3yYCHHBIX (DOPMYI B CBOKCTB (puUTyp;
. BBIUMCIICHUS 00BEeMOB u TIOIA e | MMOBEPXHOCTEMN

INPOCTPAHCTBCHHBIX TCJI IIPH PCHICHHMU IIPAKTHUYCCKUX 3aAdad, HCIIOIb3yA IIPH
HGO6XOI[I/IMOCTI/I CIIPaBOYHHUKHU N BBIYHUCIINTCIIbHBIC YCTpOI;'ICTBa.
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2. COJIEP’KAHUE YYEBHOM JJUCITUILIUHBI
2.1. TeMaTH4eCKUH IVIAH U COAEP:KaHHUE YYeOHOU IMCUUIIMHBI

KouuecTBO 4acoB
Ha pa3je
HaumeHoBaHue Aymmu- | Camocro-
pasaeiia TOpHasA ATCJIbHasA Temer pasiena
pabora, | pabora,
gac gac
Paznen 1. 18
Beenenue. 4 Tema 1. MaremaTtnka Kak  4acTh
IToBTOpEHUE o011ieuenoBeYecKo KyabTypbl. Poiib
IIKOJBHOI0 Kypca 1 3HaYCHUE MaTeMaTUKH (3HAKOMCTBO
C HWCTOpUEW pPa3BUTHS MATEMAaTHKH).
Pemenne yIpaKHECHU! Ha
MTOBTOPEHHUE.
8 Tema 2. ToxxnecTBEHHBIC
npeoOpa3oBaHUs BBIPAKEHUH.
6 Tema 3. [TIloctpoenue rpadukos
AJIEMEHTAPHBIX (PYHKITUH.
Paznen 2. 24
Tpuronomerpus 4 Tema 1. OCHOBBI TPUTOHOMETpPHH.
N3MepeHust Ha MECTHOCTH.
10 Tema 2.  TpuroHoMmeTpuyeckue
byHKIIUN.
8 Tema 3. Pemenue
TPUTOHOMETPUUYECKUX YpPaBHEHUM W
HEPABEHCTB.
2 Tema 4. Cucrembl
TPUTOHOMETPUUECKUX YPAaBHEHUM.
Paznen 3. 26
Iloka3zaTesnbHast u 4 Tema 1. Kopuu, creneHn W
Jorapudmudeckast Jorapudmel.
pyHkuus 6 Tema 2. WppanuoHanbHbIE
ypaBHECHHUS.
6 Tema3. ITokazaTenbHbIC u
jorapupmMudeckrie QyHKIHH.
10 Tema 4. Pemienue moka3aTeabHBIX U
Jorapu(pMUYECKHUX  ypaBHCHHH |
HEPABEHCTB.
Hroro 3a 1 cemectp 68
2 cemecTp
Pasnen 4. 8 |
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Pemenue
TEeKCTOBBLIX 32124

Tema 1. Pemenue 3amay Ha
JIBUOKEHHUE.

2 Tema 2. Pemenue 3a1a4 Ha paboTy.
2 Tema3. Pemienue 3a1ay Ha MPOLEHTHI,
Ha CMECH M CILJIaBBHI.
2 Tema 4. PemieHwe TEKCTOBBIX 3ajay
Ha COCTaBIIEHUE YpaBHEHUHU,
HEPAaBEHCTB U UX KOHCTPYKIUU U3
pa3IUYHBIX obnacreit
YKU3HEICATEILHOCTH YeIOBEKa.
Paznen 5. 16
Hauvana 4 Tema 1. Ilpupamienne QyHKUIUU.
MaTeMaTHYeCKOro Onpenenenue MNPOU3BOJHOM U €€
aHa/u3a. bu3uyeckuii M TEOMETPHUECKUU
IIpouszBoaHas CMBICIL.
byHKIHH 4 Tema 2. IlpaBuna  BBIYHCIICHUS
MIPOU3BOHBIX.
2 Tema3. [IponsBogHas CJIIOKHOU
byHKIUY.
2 Tema 4. [Ipou3zBoaHbIE
TPUTOHOMETPUUYECKUX (QYHKITHH.
4 Tema 5. IIpon3BogHAas MOKa3aTEIbHON
U jjorapuMuUIecKon HyHKITUH.
Pasjea 6. 24
IIpumenenue 2 Tema 1. MeTon MHTEpBAJIOB.
HENMPEPBLIBHOCTH U 4 Tema 2. KacarenpHas Kk Tpaduky
NMPOU3BOAHOM byHKIH.
4 Tema 3. [TpubmmxEéHHBIC
BBIYUCJICHMUSL.
8 Tema 4. VccrnenoBanue QpyHKITU.
6 Tema 5. Mertogq MareMaTU4eCKOro
MOJEITUPOBAHHUS (peuieHue
NPUKIAAHBIX 3a7ad Ha HaXO0XKICHUE
HanOOJIBIIETO u HaNMEHBIIIETO
3HaYeHUs! QYyHKITUN).
Paznen 7. 14
IlepBooOpa3Has u 6 Tema 1. [TeppooOpa3Hasi u uHTErpa.
HHTErpaJ. OCHOBHBIE TTOHSTHUS.
Borunciienue 6 Tema 2. Beruucimenue momaaeu
JIomazaeu TUTOCKUX puryp.
MIOCKUX PUryp u 2 Tema 3. Beruncienue o0BEMOB Ten

00BEMOB TEJI

BpAaIllCHUSL.
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BpalleHUs

Paznen 8. 8
IIpsimble u 4 Tema 1. IIpsMble M TUIOCKOCTH B
IUIOCKOCTH B POCTPAHCTBRE.
NPOCTPAHCTBE. 4 Tema 2. MHOrorpaHHMKHU.
MHororpaHHuKH
Paznen 9. 4
Koopauuarel u 2 Tema 1. BekTopbl B IPOCTPAHCTBE.
BEKTOPBI B 2 Tema 2. Meroax KoOpaAMHAT B
NMPOCTPAHCTBE IIPOCTPAHCTBE.
Pasznen 10. 6
HN3mepenus B
reoMeTpHHu. 2 1 Tema 1. I3MepeHust B reoMeTpuu.
O0BEMmBbI TeuI.
Tena u 2 Tema 2. [lununap, KoHycC, map.
TIOBEPXHOCTH 2 Tema 3. OOwEMbI Ten. [lmomans
BpaleHust
MTOBEPXHOCTH.
Paspen 11. 8
JJleMeHThI 2 Tema 1. DneMeHTH KOMOMHATOPHKH.
KOMOMHATOPUKH U
TEeOpUH 4 Tema 2. DJIEMEHTBI TEOpUU
BEPOSITHOCTEH. BEPOSITHOCTEH.
IMEMEHTHI 2 Tema 3. DieMeHThl MaTEMaTHYECKOM
MaTreMaTu4ecKou CTATHCTHKIL
CTATUCTHKH
Hroro 3a 2 cemectp 88 12
130 4
Koncynpranusi: 2
OK3aMeH: 4
Hroro: 174

3. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEEHOM
AEATEJBHOCTHU CTYAEHTOB

HanmeHnoBanue pasaesia/TeMbl

| Buabl yueOHbIX AeiicTBHIA

Pa3nen 1. Beenenue. [lopTopenne mkoJabHOro Kypcea.

Tema 1. Maremartuka Kak
oOrmieyenoBeyecko  KynbTypbl.  Poub
3HAYEHHWE  MaTeMaTUKu  (3HAKOMCTBO

HCTOpUEH pa3BUTHs MaTEMATUKN).

4acCTb

u
C

Koncnexrupoanue, ayJupOBaHUeE,
caMOCTOsATeNbHAsE paboTa C HCTOYHMKAMHU
uHpopmanuu, pabota C  y4eOHHMKaMH,
peleHre NpuMepoB.

14




Tema 2.ToxxnectBennsie mnpeoOpa3zoBanus | KoncnektupoBanue, ayIupoBaHUeE,

BBIpa)KeHHfI. Metox MareMaTudeckou | CaMOCTOSTCIIbHAA pa60Ta C HCTOYHUKAMHU

WHJTYKITHH. uHpopmanuu, pabota C  ydeOHHKaAMH,
pelIeHne IPUMEPOB.

Tema 3. [TocTpoenne rpadukos | Koncnexruposanue, ayJIMpOBaHUe,

AIIEMEHTAPHBIX (QYHKIUH. camocCTosiTeNbHAsE paboTa € HCTOYHUKAMU
uHpopmanuu, padboTa ¢ yaueOHIKamMu, padoTa
¢ rpadukaMu, YTeHHE TPapUKOB.

Pa3nea 2. Tpuronomerpus

Tema 1. OcHOBBI Tpuronometrpu. | Koncnexkruposanue, ayJMpOBaHUE,

N3mepenust Ha MECTHOCTH.

CaMOCTOATCIIbHAsA pa60Ta C HUCTOYHHMKaMH

uHpopmanuu, pabota ¢  ydyeOHHKaMW,
pelieHue  NpUMEpoB,  HU3MEpEHus  Ha
MECTHOCTH.

Tema 2. TpuroHomerpudeckue QyHKIIHH. Koncnekruposanue, ayIupOBaHUE,
camMoCTOsITeNIbHAas paboTa C HUCTOYHHKAMH
uHpopmanuu, pabota ¢  ydyeOHHKaMW,

pelieHre NpuMepoB, MOCTPOCHHUE TPadUKOB,
YTeHHE rPa(UKOB.

Tema 3. Pemenue tpuronomerpuueckux | Koncnexkruposanue, ayIMpOBaHUE,

ypaBHerH‘/'I U1 HEPABEHCTB. CaMOCTOATCIIbHAsA pa60Ta C HUCTOYHHMKaMH
uHpopmanuu, pabota ¢  ydyeOHHKaMH,
pelieHne MpUMepOoB.

Tema 4. Cucrembl TtpuroHoMmerpudeckux | Koncnexkruposanue, ayIMpOBaHUE,

YpaBHEHUH. camMoCTOsITeNIbHAasE paboTa ¢ HUCTOYHHKAMHU
uHpopmaruu, pabora ¢  ydeOHUKaAMH,
penieHre MpuMepoB.

Pa3znea 3. Hayana maremaTuueckoro anaausa. llpounsBoanas gpyHkuum.

Tema 1. [Ipupaienne ¢bysakuu. | KoncnekrupoBanue, ayIMpOBaHUE,

Omnpenenenre Mpou3BOAHOMN U €€ GU3NYECKUI | caMOCTOsATeNbHasT pabdoTa € HCTOYHUKAMU

Y T€OMETPUYECKUN CMBICIL. uHpopmanuu, pabora ¢  yueOHUKaMHU,
pelieHnue TpUMEpPOB.

Tewma 2. [IpaBuiia Berurciienus npou3BoaHbiX. | KoHncnexkrtuposanue, ayJIMpOBaHUE,
camocCTosiTeNIbHasE paboTa € HUCTOYHUKAMU
uHopmaruu, pabora ¢  y4eOHUKaAMH,
pelieHnue TpUMEpPOB.

Tema3. [IponsBoaHast cnoxHOU PyHKIUY. Koncnekruposanue, ayJIMpOBaHUE,
camMoCTOsITeNIbHasE paboTa ¢ HUCTOYHUKAMU
uHpopmanuu, pabora ¢  yuyeOHHKaMH,
pelieHne TpUMeEpPOB.

Tema 4. [IpousBoanbie TpuronoMmerpudeckux | Koncnekruposanue, ayJIMpOBaHUE,

yHKIHIA. camMocTosATeNbHas paboTa C MCTOYHHKAMHU
uHpopmanuu, pabota C  y4eOHMKaAMH,
pELIEHNE TPUMEPOB.

Paznen 4. PelmieHne TeKCTOBLIX 3a/1a4.

Tema 1. Pemenue 3anau Ha IBUKEHUE. KoHncnexkrupoBanue, ayJMpOBaHUE,
camMocTosATeNbHas paboTa C MCTOYHHKAMHU
uHpopmanuu, pabota C  y4eOHMKaMH,
pElIeHNEe TPUMEPOB.

Tema 2. Pemienue 3agau Ha pabory. KoHncnekrupoBanue, ayJMpOBaHUE,
CaMOCTOsITeNIbHAsT paboTa C HCTOYHMKAMU
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uHpopmanuu, pabota C  ydeOHHKaAMH,
pelIeHne IPUMEPOB.

Tema 3. Pemenue 3amau Ha npoueHTbl, Ha | KoHcnekrupoBaHue, ayJMpOBaHue,

CMECHU U CILIABBIL. CaMOCTOATENIbHAST pPaboTa C HCTOYHHKAMU
uHpopmanuu, pabota C  ydeOHHKaAMH,
pelIeHne MPUMEPOB.

Tema 4. Pemenue TtekcToBbIX 3anay Ha | KoHcnekrupoBaHue, ayIupOBaHUE,

COCTaBJICHUE YPAaBHEHMH, HEPABEHCTB M HX | CAMOCTOSATENbHas paboTa € HCTOYHUKAMU

KOHCTPYKUMH W3  pas3iauuHbIX  oOmacteil | uHQopmanmu, pabora ¢ ydeOHUKaMH,

KU3HEJESITEIbHOCTH YeJIOBEKa. pelIeHne MPUMEPOB.

Paznen 6. IlpuMeHeHne HeNPePHLIBHOCTH U MPOM3BOIHOM.

Tema 1. Meron unTepBaos. Koncnekruposanue, ayIupOBaHUE,
caMoCTOsITeNIbHAas paboTa € HUCTOYHHKAMH
uHpopmanuu, pabota ¢  ydyeOHHKaMH,
pelIeHne MPUMEPOB.

Tema 2. KacarenbHas k rpa@uky GyHKIHH. Koncnekruposanue, ayJIMpOBaHUE,
camMocCTOsITeNIbHAas paboTa ¢ HUCTOYHHKAMH
uHpopmanuu, pabora ¢  ydyeOHHKaMH,
pelIeHne MPUMEPOB.

Tema 3. IlpubnukéHHbIE BEIUNCICHHUS. KoHcnektupoBanue, ayIupOBaHUE,
camocCTosiITeNIbHass paboTa ¢ HUCTOYHHKAMHU
uHpopmanuu, pabora ¢  ydyeOHHKaMH,
pelieHne MPUMEpOB.

Tema 4. UccnenoBanue QpyHKIINM. KoncnektupoBanue, ayIMpOBaHUE,

CaMOCTOSITENIbHAsT pabdoTa C HCTOYHHKAMHU
uHpopmaruu, pabora ¢  ydeOHUKaAMH,
peleHne MpuMepoB, MOCTPOEHUE TpadUKoB,
yreHue rpadukos. [loaroroBka Kk ceMuHapy.

Tema 5. MeTton MaTeMaTH4YECKOTO
MOJACIHUPOBaHUs  (pEIICHHE  TPHUKIATHBIX
3aJad4  Ha HaXOXJIEHHE HauOOJBIIEr0 |

HaWMEHBIIIETO 3HAUYCHUS (PYHKIINN).

KoncnektupoBanue, ayJMpOBaHUE,
CaMOCTOsATENIbHAsE PadoTa C HMCTOYHHKAMHU
uHpopmaruu, pabora ¢  y4eOHUKaAMH,

pelieHre npumepoB. PemeHue mpHUKIagHBIX
3agad. [loaroroBka k ceMunapy.

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

00bEMOB TeJ1 BpalleHust

Tema 1. IlepBooOpasHasi u HHTETpaIL. KoncnexrupoBanue, ay/IupoBaHue,

OCHOBHBIE TIOHATHSL. caMocCTosITeNnbHas padoTa ¢ MCTOYHHKAMH
uHpopmanuu, pabota ¢  yueOHHKaMH,
pelIeHue IPUMEPOB.

Tema 2. Berumcnenwe minomaneir miockux | KoHcnexktupoaHwue, ay/IupoBaHue,

duryp. camMocCTosATeNbHas paboTa C MCTOYHHKAMHU
uHpopmanuu, pabota C  y4eOHMKaAMH,
pemenne  npuMepoB.  IloarotoBka — k
CEeMMHapy.

Tema 3. Beiuucnenue o0béMoB  Ten | KoncnekTupoBanue, ayaMpoOBaHUe,

BpallleHUsl. camMocCTosATeNbHas paboTa C MCTOYHHKAMHU
uHpopmanuu, pabota C  y4eOHHMKaAMH,
pemenne  npuMepoB.  IlogrotoBka  k
CEeMMHapYy.

Pasnea 8. Ilpsimble 1 nJ10CKOCTH B IpocTpaHcTBe. MHOTOrpaHHMKH.

Tema 1. [Ilpsample u  miIockocTH

B | KOHCHCKTI/IpOBaHI/Ie,

ayJMpOBaHUE,
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IIPOCTPAHCTBE. CaMOCTOATENIbHAsL pPaboTa C HCTOYHHKAMHU
uHpopmanuu, pabota C  ydeOHHKaAMH,
peieHue MIPUMEPOB. PaboTa C
WJUTIOCTPATUBHBIM MaTEPUAJIOM.

Tema 2. MHOTOrpaHHUKH. KoncnekrupoBanue, ayaupOBaHUE,

CaMOCTOATCIIbHAsA pa60Ta C HUCTOYHHKaMH

uHpopmanuu, pabota C  ydeOHHKaMH,
peieHue IPUMEPOB. Pabora C
WJUTIOCTPATUBHBIM MaTEPUAJIOM.

Pa3nes 9. KoopanHaThl H BEKTOPBI B IPOCTPAHCTBE

Tema 1. BexTopsl B mpocTpaHCTBE Koncnekruposanue, ayIupOBaHUE,
camMoCTOsITeNIbHAas paboTa ¢ HUCTOYHHKAMH
uHpopmanuu, pabota ¢  yuyeOHMKamH,
pelieHue MIPUMEPOB. Pabora C
WJUTIOCTPATUBHBIM MaTEPUAJIOM.

Tema 2. Meroa KOOpIUHAT B IPOCTPAHCTBE. Koncnekruposanue, ayIupoOBaHUE,
camMoCTOsITeNIbHAas paboTa ¢ HUCTOYHHKAMH
uHpopmanuu, pabora ¢  ydyeOHHKaMH,
pelieHue MIPUMEPOB. Pa6ora C

HWJITIOCTPATUBHBIM MAaTCPUAJIOM.

Pa3nea 10. IlokasaTenbHas u jorapupmuyeckass QyHKIus

Tema 1. Kophu, crenenu u norapugmsi. KoHcnektupoBanue, ayIupOBaHUE,
camocCTosiTeNIbHass paboTa ¢ HUCTOYHHKAMHU
uHpopmaruu, pabora ¢  ydeOHUKaAMH,
pelIeHne MPUMEPOB.

Tewma 2. Ilokazatenbubie u Jorapudmuueckue | Koncnekruposanue, ayIMpOBaHUE,

byHKIHA. caMocCTosITeNIbHasl paboTa C HMCTOYHHUKAMH
uHpopmaruu, pabora ¢  ydeOHUKaAMH,

peleHne MpuMepoB, MOCTPOEHUE TPpadUKoB,
YTeHUE TPaPUKOB.

Tema 3. Pemenne nokaszatenbHblx U | KoHcnektupoBaHue, ayJIMpOBaHUE,

norapu(pMUUECKUX ypaBHEHHUM U HEPABEHCTB. | caMOCTOsITeNIbHAas paboTa C HCTOYHHKAMHU
uHopmaruu, pabora ¢  ydeOHUKaMH,
pelieHrne MPUMEPOB.

Tema 4. MHppauuoHanbHble ypaBHeHUs U | KoHCnekTupoBaHue, ayIMpoBaHUE,

HEPaBEHCTBA. camMoCTOsITeNIbHasE paboTa € HUCTOYHUKAMU
uHpopmanmu, pabora ¢  yueOHHKaMH,
pelieHrne MPUMEPOB.

Tema 5. IlpousBoanas mnoka3zarensHOl U | KoHcnektupoBaHue, ayJIMpoBaHuUe,

norapuMuueckon GyHKINH. camMoCTosITeNIbHAasE paboTa ¢ HUCTOYHUKAMU
uHpopmanuu, pabora c  yuyeOHHKaMH,

pELIEHNE TPUMEPOB.

Paznen 11. Usmepenus: B reomerpuu. O0bémbl Ted1. Tesia 1 moBepxXHOCTH BpallleHHUA

Tema 1. I3Mepenns B reoMeTpum.

KOHCHGKTI/IpOBaHI/Ie, ayaIupOBaHUC,
CaMOCTOATCIIbHAA pa60Ta C HUCTOYHHMKaMH

uHpopmanuu, pabota C  y4eOHMKaAMH,
pelieHue PUMEPOB. Pa6ota C
WITIOCTPATUBHBIM MAaTEPUAJIOM.

Tema 2. [luunap, KoHyC, map. Koncnexrupoanue, ayJupOBaHUeE,

caMOCTOsATeNIbHAsE paboTa C HCTOYHMKAMU
uHpopmanuu, pabota C  y4eOHHMKAMH,
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peieHue MIPUMEPOB. Pabota C
HUJJTIOCTPATUBHBIM MATCPUAJIOM.

Tema 3. O6vémbr  Ten.  Ilmomans | KoHcnektupoBaHue, ayJIupoOBaHUE,
MTOBEPXHOCTH. CaMOCTOATENIbHAsT pPaboTa C HCTOYHHKAMHU
uHpopmanuu, pabota C  ydeOHHKaAMH,
peieHue IPUMEPOB. Pabora C

NIJTIOCTPATUBHBIM MAaTCPUAJIOM.

Pazgen 12. DiaemeHThI KOMOMHATOPMKHM MW TEOPHHM BEPOSAATHOCTEH. JJieMEHTHI
MATeMaTH4YeCKOil CTATHCTHKH.

Tema 1. DnemMeHThl KOMOMHATOPUKHU Koncnekruposanue, ayIMpOBaHUE,
camMocCToOsITeNIbHAas paboTa ¢ HUCTOYHUKAMHU
uHpopmanuu, pabota ¢  ydyeOHHKaMW,
pelIeHne MPUMEPOB.

Tema 2. DneMeHThl TEOpUU BEPOATHOCTEN Koncnekruposanue, ayIupoOBaHUE,
camMoCTOsITeNIbHAas paboTa ¢ HUCTOYHHKAMH
uHpopmanuu, pabota c  ydyeOHHKaMH,
peneHne NpuMepoB.

Tema 3. DOnementsl MmaTemarmyeckol | KoncnektnpoBanue, ayJIMpOBaHUE,
CTaTUCTUKU camocCTosiITeNIbHAass paboTa ¢ HUCTOYHHKAMHU
uHpopmanuu, pabora ¢  ydyeOHHKaMH,
pemenue mpumepoB. Pabota ¢ Tabmuniamu u
JarpaMmmamu.

4. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE IMTPOI'PAMMBbI
Peanuzanust mnporpamMMbl JIUCHMIUIMHBI TpeOyeT HaIMuusg Y4eOHOro
KaOWHEeTa MaTEMAaTUYECKUX TUCIUIUINH; MATEMAaTUKU U HTHPOPMATHUKH.
O6opynoBaHue KabOuHeTa MaTeMaTUKU U HHOOPMATUKHU:
Ha6op neMoHcTpanimoHHOTo 000pyI0BaHUS U Y4eOHO-HATISITHBIX TIOCOOUH,
o0ecreynBaroie TEeMaTUYECKUE WIUTIOCTPAITH 110 JUCITUTUIHHE.
Texnnueckue cpeacTBa 00yYeHUsI:
KabuHnem mamemamuueckKux OUCYUNIUH:
MynbTuMenuiiHbii  cTon  (pabouee MecTo TmpemnojaBarensi) Smartone
MTL50/100
Mynbstumenuiinsiii npoektop ACER S1283
NurepaktuBHas nocka TriumphBoard (numaronans 78"). LibreOffice 6.0.
KaduHnema Mamemamurku u UHGopmamurku:
HNurtepaktuBHas nocka SMART Board SB480 (nuaronans 77")
Mynetumenuiinbeiii ipoektop Epson EB-S41
[IepcoHAIBHBIN KOMITBIOTEP MPETIOAABATEIIS

5. PEKOMEHIAYEMAS JIUTEPATYPA

OcHoBHas:

1. Anrebpa u Havaia Martematuyeckoro asamuza: 10-11 kiaccsl:
yueonoe mocooue / A. H. Kommoropos, A. M. AGpamos, 1O. Il. Qyaaunpsia [u
ap.]; mox pea. A. H. Kommoropora. — 30-e u3a., crep. — Mocksa: IIpocsemnienue,
2021. — 383 c.
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2. Marematuka: anreOpa ¥ Hayaja MaTeMAaTHUYECKOro aHallu3a,
reomerpusi. ['eomerpusa: 10-11 knaccel: yyeOHMK A oOnieoOpa3zoBaTEIbHBIX
opraHu3auuii: 6a3oBblil U yriyonéuusiii ypoBHu. JI. C. Atanacss, B. @. byry3os,
C. b. Kanomues u ap. — 10-e uzn., crep. — Mocksa: IIpocsemenune, 2021. — 287 c.

3. Marematuka: anredpa ¥ Hayajla MaTeMaTUYECKOr0 aHaju3a,
reoMmeTpusi. AnreOpa U Hauajga MaTeMaTU4YecKoro ananuza 10 kiacc. YueOHUK s
oOmieoOpa3zoBaTeabHbIX OpraHu3anuii (0a30BbId W yrayOna€HHBIM ypoBHHM). B 2
gacTsax, U.2./ [A. I'. MopakoBuu u 1p.]; nox pea. A. I'. Mopakosuua. — 10-e u3g.,
crepeoturl. — M.: Muemo3una, 2021. — 351 c.

4, Marematuka: anrebpa ¥ Hadajla MaTeMaTUYECKOro aHalu3a,
reoMmeTpusi. AnreOpa U Hayajga MaTeMaTU4Yeckoro ananuza 10 kiacc. YueOHUK 15
oOmreoOpa3zoBaTeabHbIX OpraHu3anuil (0a30BbId U yrayOna€HHBIM ypoBHHM). B 2
gactsax, Y.1.A. I'. Mopakosuu, II. B. CeménoB. — 10-e uzn., crepeorun. — M.:
Mmuemo3suna, 2021. —455 c.

JlonosiHuTEILHASA:

1. bammakoB M.U. Marematuka [Tekct]: ydeOHUK IJIs CTYJICHTOB Had. U
cpen. mpod . odpazosanust / M.U. bammmakos. — M.:Jloroc, 2015. — 400 c.

NHTEepHET-UCTOYHUKHU

1. IToptan Math.ru: 6ubnuoTexa, MeauaTeka, OJTUMIUAIbI, 3a/1a41, HAYUYHbIE
IIKOJIBbI, YYUTENIbCKast, HICTOpHUsS MaTematuku http://www.math.ru

2. Marepuansl 1no MareMatdke B EaMHONW KOMIEKIMU  IUGPPOBBIX
obpasoBareabHbIX pecypcoB http://school-collection.edu.ru/collection/matematika

3. MOCKOBCKUH IIEHTp HENPEPHIBHOTO MaTeMaTHUeCKOro oOpa3oBaHMs
http://www.mccme.ru

4. Bcs snemeHTapHas MaremaTtuka: CpelnHsss mMaTeMaThyecKass MHTEpPHET-
mkoia http://www.bymath.net

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

6. 3agaum 1O TeoMeTpuH: HHGOPMAIIMOHHO-TIOMCKOBAsS  CHCTEMa
http://zadachi.mccme.ru

7. UaTepHeT-IpoeKT «3amaum» http://www.problems.ru

8. MaremaTuka B MOMOIIb IIKOJBHUKY U CTYAEHTY (TECThl IO MaTEMAaTHUKE
online) http://www.mathtest.ru

9. Maremarnueckoe oOpa3oBaHHE: TPOIIJIOE W Hactosmee. MHTepHeT-
OuOIMOTEKa 10 METOAUKE MpenoaaBanus Mmatematuku http://www.mathedu.ru

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

11. Tlopran Allmathru — Becs wmaremaTka B OZHOM  MECTE
http://www.allmath.ru

12. TlpuknanHas MareMaTHKa: CHOPABOYHHK MaTreMaTH4YecKux (opmy,
pUMEpPHI U 3371a4u ¢ pemeHusmu http://www.pm298.ru

HNuTepHeT-pecypcesl
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Ne C HaumenoBaHue pa3padoTKu B
ChLIKA Ha -
m\n . 3JIeKTPOHHOI opme
MH(}OPMANMOHHBII pecypc

1. | http://www.biblioclub.ru DJEKTPOHHO- OUOIHOTEYHAsT —CHCTEMA
(OBC) VYuuBepcuterckas OuOIMOTEKA
OHJIAH

2. http://www.elibrary.ru Hayunas snekrpoHHas Onbimoreka

4, https://urait.ru/ DjexTpoHHas onbnuoTeka FOpant

5. www.e.lanbook.com DIEKTPOHHO-OMOJIMOTEUHASI CHCTEMA
«JIaHbY»

7. www.iprbookshop.ru DnexkTpoHHas onbauoreunas cucreM IPR

books
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