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1. O61mas xapakTepucTuka paboyeil mporpaMmbl y4eOHON AUCHUTIITMHBI

1.1. Mecto y4eOHOM JUCHUIUIMHBI B CTPYKType OCHOBHOM 00pa3oBaTebHON
IPOTPaMMBI:

YueOunas aucuumiinHa «MaTeMaTHuKa» SIBISIETCS 0053aTeNbHON YacThIO MPOTpamMMbl
HOJATOTOBKU CIIELUAIMCTOB CpeaHero 3BeHa B coorBercTBUU ¢ PI'OC cpennero ooduiero
o0pa3oBaHHsI M C YYETOM IOJIy4aeMOW CHEUUAIbHOCTH COLMAIBHO-3KOHOMUYECKOTO
npo¢punst CIIO, BkmrodyeHa B 0OIe00pa30BaTENbHBIA LIMKJI OCHOBHOM 00pa3oBaTENbHOMN

nporpaMmsbl B cooTBeTcTBUU ¢ PI'OC CIIO no cnenuaibHOCTH.



1.2. Llenb ¥ nmaHUpyeMbIe pe3yJIbTaThl OCBOCHUS Y4eOHOTO IpeMeTa

B pamkax nporpammsbl yueOHOTO MTpeaMeTa CTYACHTaMH OCBaHBAIOTCS YMEHUS M 3HAHUS:

Kon v Ha3zBanue o0mmx 3Hanug VYMenus
KOMIIETCHIIMI
OK 01. BeiOupars 3HaueHWe MaTeMaTU4YeCKOU Pemate npuxiiagHbie 3a1a4i B 00JaCTH MPO(PECCHOHATBHOMN AEATEIBHOCTH ¢ IPUMEHEHUEM

CIIOCOOBI PEIICHUS
3a1a4
npoeCCHOHATLHON
JeSATeIbHOCTH
MPUMEHUTEIHHO K
Pa3IUYHBIM
KOHTEKCTaM;

OK 03. IlnanupoBars u
pean30BhIBAT
coOCTBEHHOE
npodeCCHOHATILHOE U
JMYHOCTHOE Pa3BHUTHE,
PEIIPUHIMATEICKYIO
JeSITEIBHOCTD B
npo¢eCcCuOHAITBHON
cdepe, UCTIOTB30BATh
3HaHUA 10 NPABOBOM U
¢buHaHCOBOM
TPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX;

HayKH JJs pelieHus 3ajad,
BO3HUKAIOIINX B TEOPUH H
MIPAKTUKE; IIUPOTY U B TO Ke
BpeMs OTPaHUYEHHOCTH
MIPUMEHEHUS
MaTEeMaTHYECKHX METOIOB K
aHaIM3y ©  HUCCJIEOBaHUIO
MPOLECCOB W  SIBJICHUN B
MpUpO/Ie U OOIIECTBE.
3HaueHue IIPaKTUKU u
BOIIPOCOB, BO3HUKAIOIIUX B
caMOW  MaTeMaThkKe IS
(dbopMUpOBaHHUS W PaA3BUTHUSA
MaTeMaTHYeCKON HaYKH;
HCTOPHUIO PA3BUTHS TOHITHS
qucla, CO3/IaHUS
MaTeMaTHYeCKOTO  aHaJn3a,
BO3HUKHOBEHUS U Pa3BUTUA
TCOMETPHH.

YHUBEpCANBHBI  XapakTep
3aKOHOB JIOTUKU
MaTEMaTHYECKHUX
paccyXIeHui, 170
IIPUMEHUMOCTE  BO  BCEX
obnacTsax YeJ0BeUYeCKOn
JEeATEIbHOCTH;
BeposTHOCTHBIT ~ XapakTep
pa3IMYHbIX IIPOLIECCOB

OKPYXaIOIIEero MHpA.

MaTeMaTHYECKUX METOIOB,

[TpoBomUTH  HWCCIENOBaHME TMPOLECCOB B  NPOodecCCHOHATBHON
MCIIOJIb30BaHNEM MAaTeMaTUYECKOT0 aHajIn3a U MaTeMaTHYeCKON JIOTHKH.

e Uucia 1 BBIYUCIICHHUS:

OIEpUPOBATh NOHATUAMU: HATYPAJIBHOE, 1EJI0€ YUCIIO, UCII0JIb30BATh IPU3HAKHU JIETUMOCTH
LEJBIX YUCEl, Pa3JI0KEHUE YKCTIa Ha MTPOCThIE MHOKUTENH JIIsl pEIICHUS 33124,

ONEpUpPOBATh IOHATUSAMU: PALMOHATIBHOE M JEWCTBUTENBHOE YHUCIIO, OOBIKHOBEHHas U
JecsITHUHAs APOOb, MPOLEHTHL;

BBITNOJIHATH apu(PMETUUECKUE ONIEPALIUU C PAlMOHATIBHBIMU U AEHCTBUTEIbHBIMU YUCIAMU;

BBIMIOJHATh NPUOMKEHHBIE BBIUMCICHHS, WCIIONb3Yys IMpaBWJIa OKPYIJIEHUS, JAeNaTh
INPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI;

OTepUpPOBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM, CTaHaapTHas ¢opma 3alucu
JEHCTBUTEIIFHOTO YHCIIa, KOPEHb HATYPalIbHOH CTETEHHU, WCIOJB30BATh MOAXOIAIIYI0 (hopmy
3aMucy JeMCTBUTEIBHBIX YMCEIN JUIS PEIIeHUs MPAKTUUYECKHUX 3aa4 U IPECTaBICHUS JaHHbIX;

ONEepUPOBATH MOHITHEM: CTENIEHb C PAllMOHAIBHBIM TIOKa3aTEeIIEM;

OIIEepPUPOBATH MOHATHAMU: JIOTapu(M dKcia, JeCATUYHbIE U HATypaJIbHbIE JTOTapH(pMBbI;

ONEpUPOBATH MOHATUSMHU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOTO yIJja, MCIOJIb30BaTh
3aIlUCh MPOU3BOJILHOTO yIila 4epe3 0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.

e  MHOXECTBA U JIOTHKA:

ONEepUpPOBATh MOHIATUSIMU: MHOXKECTBO, ONIEPALIMU HaJl MHOXKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar AJisi ONUCaHUs peajbHbIX MPOIECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

OIIEpUPOBATh NOHATUAMHU: ONPEEIICHUE, TEOPEMA, CIIEJCTBUE, JOKA3aTENbCTBO.

e  OyHKIMH U TpaduKH:

OTIEPUPOBATh MOHITHAMU: (PYHKITHs, CIIOCOOBI 3aManus (QYHKIMH, 00JaCTh OMpPEACIICHUs 1
MHOX€ECTBO 3HauUeHHH (PyHKIMH, TpapuK QyHKINH, B3aUMHO 00OpaTHbIE GYHKIINY;

OTIEPHPOBATH TIOHSATHIMU: YETHOCTh M HEYETHOCTh (PYHKIIUH, HYTH (QYHKIHH, TIPOMEKYTKA
3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku QYHKIUN I pelieHus] ypaBHEHU;

CTPOUTh M YUTaTh Tpaduku JIMHEHHON (YHKIMH, KBaJIpaTUYHOM (YHKIMHU, CTETIEHHON
(GYHKIIUH C TIETBIM IMOKa3aTeseM;

JNESITENLHOCTH  C




UCMONb30BaTh IpaduKU (YHKUUH JUId HMCCIEIOBAHUSA MPOLIECCOB M 3aBUCUMOCTEH mpH
pelIeHnH 3a7ad U3 JPYrux y4eOHBIX MPEeIMETOB M PeajbHON >KU3HHU, BBIpAaXaTh (OpMyIaMu
3aBHCHUMOCTH MEKIy BEITUYHHAMHU.

OTIEpPHPOBATH MOHATHIMU: IEPUOTUYECKast PYHKIHUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOUYKHU IKCTpeMyMa (pyHKLMHU, HauOoJIblIIee U HAUMEHbILIee 3HaUeHHs! (PYHKIIMM HA IPOMEXKYTKE,
UCTIOJIb30BATh MX JJISl UCCIIEAOBAaHUS (DYHKIIUH, 3aJaHHOH rpadukom;

OIIEpUPOBATH HNOHATHSAMH: rpaduku IIOKa3aTeNbHOM, aorapupmuyeckon U
TPUTOHOMETPUUYECKUX (DYHKIMHA, N300pakaTh UX HAa KOOPJUHATHOW IIIOCKOCTH U UCTIOJIb30BaTh
JUIsl pEIICHUs] YPABHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTU Ipa)UKu JIMHEHHBIX YPaBHEHUH U HCIIOJIB30BAThH
UX JUIsl PEIICHNS CUCTEMBI JIMHEWHBIX ypPaBHEHUM;

UCTIOJIB30BaTh TpapuKH QYHKIIUH IJIs1 KCCIEIOBAHMUS MTPOIIECCOB M 3aBUCUMOCTEH M3 APYTHX
y4eOHBIX IPEMETOB U JUCLUIUINH.

e VpaBHEHHs U HEPABEHCTBA:

OIEPUPOBATh IOHATUSAMU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO, LIEJIOE, PAlMOHAIBHOE,
VPPALMOHAIILHOE YPABHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHMUE;

BBIIIOJHATH ~ HpPeoOpa3oBaHHsS  TPUTOHOMETPUYECKMX  BBIPQKEHUH M pelaTh
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBIIIOJHATh IPE0Opa30BaHUsl LEJIbIX, PALMOHAIBHBIX W HPPALUOHAIBHBIX BBIPAXKEHUU U
peuiaTb OCHOBHBIE TUIIBI LIEIIbIX, PALJMOHAIBHBIX U HPPALUOHAIIBHBIX YPABHEHUN U HEPABEHCTB;

IIPUMEHATh YPaBHEHHsI M HEPABEHCTBA JUI PELICHUS MATEeMaTHMYECKUX 3aJad W 3a1ad W3
pa3InYHbIX 001aCTe HAYKU U peaslbHOM KHU3HH,

MOJIETIMPOBATh pealbHbIE CUTYAllUU Ha A3bIKE aNreOphl, COCTaBIATh BhIPAXKEHUS, YPaBHEHUS,
HEPaBEHCTBA 110 YCIIOBUIO 3aladyd, HUCCIEAOBAThb IOCTPOCHHBIE MOJEIHU C HCIIOIb30BAHUEM
anmnapara ajnreOpsl;

IPUMEHATh CBOWCTBA CTETEHU ISl MPeoOpa30BaHUs BBIPAKECHUH, ONEpUPOBATh MOHATHIMU:
II0Ka3aTEeIbHOE YPAaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBI TI0KA3ATEIbHBIX YPABHEHHUN
U HEPABEHCTB;

BBIMIOJHATh NPEoOpa3oBaHMs BBIpAXEHHUH, coJep)Kalux JIorapupMbl, ONEPUPOBATh
MNOHATUSAMH: JIorapu(MUYEeCKoe YypaBHEHHE U HEpPaBEHCTBO, peEIIaTh OCHOBHBIC THIIbI
Jorapu(pMHUUECKUX YpaBHEHUM U HEPABEHCTB;

HAaXOJHUTh PEUICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh NMOHATUSMHU: CHCTEMA JMHEHMHBIX YPAaBHEHWI M €€ pelleHne, MCIOJIb30BaTh
CUCTEMY JIMHEVHBIX YPAaBHEHUM IS PEILICHUS IPAKTUYECKUX 3a/a4;

HaxOJIUTh PEUICHUs MPOCTEUIINX CHUCTEM M COBOKYITHOCTEN PALMOHAIBHBIX YPAaBHEHHU W
HEPAaBEHCTB;




MOJICJINPOBATh peallbHbIE CUTYAllUU Ha A3bIKE alIreOpbl, COCTABIISITh BEIPAXKEHUS, YpaBHEHMS,
HEPaBEHCTBA M CHUCTEMBbl II0 YCJIOBHUIO 3aJadd, MCCIEHOBAThb IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM alapaTa anreopsl.

e Hauana maTemaTH4eCcKOro aHaiamusa:

ONEepPHPOBATh MOHATUSAMH: TIOCIEJOBATEIBHOCTh, apu(METHUECKass M TeOoMeTpUYecKas
IIPOrpeCcCuy;

ONEepPHPOBATH MOHATUAMH: OECKOHEUHO YOBIBAIOIIas reOMETpUYecKas MPOrpeccHs, CymMMa
0eCKOHEYHO yOBIBAIOLIEH reOMETPUUECKOM TPOrpeccuy;

3a71aBaTh MOCJIE0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMH;

MCII0JIb30BaTh CBOMCTBA MTOCIIEOBATEILHOCTEN U IPOTPECCUM [T PEILICHUS PEaIbHBIX 3a1a4
IIPUKJIATHOTO XapaKTepa;

OIIEpUPOBATH MOHATHSMU: HENpepblBHAs (YHKLHUSA, MPOU3BOAHAS (YHKLUHU, UCIOIB30BAThH
reOMETPHUECKUI U (PU3NIECKUN CMBICI TIPOU3BOTHON ISl pEIICHUS 3a/1a4;

HaXOJUTh MPOM3BOJHBIE 3JEMEHTApHBIX (YHKUMH, BBIUUCIATH IPOU3BOJIHBIE CYMMBI,
MPOM3BEACHNUS, YACTHOTO (PYHKITHIA;

UCIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIIEA0BAHUS (DYHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI,
NPUMEHSTH PE3yIbTaThl UCCIIEIOBAHMS K TIOCTPOSHUIO TPaprUKOB;

MCII0JIb30BAaTh ITPOU3BOIHYIO IS HAXOXKACHHS HAWIy4lIero PEeLEHUs B IPUKIIAJHbIX, B TOM
YHUCJIE COUMATIbHO-3KOHOMHUYECKUX, 3a/1a4aX;

ONEepUpOBATh TMOHATUSAMHU: TEpBOOOpa3Hasi W MHTErpaj, MOHUMAaThb TI'€OMETPHUYECKUH U
(bu3nYeCKuil CMBICIT UHTETpaa;

HaXOJUTh MEpPBOOOpa3HbIE AJIEMEHTAPHBIX (DYHKIMH, BBIUMCIATH HHTErpai Mo Qopmysie
Hrrorona—Jleiionuna;

peliath NpPUKIIAJHBIE 33/a4d, B TOM YHCIE COLMAIbHO-I)KOHOMHUYECKOTO M (DPU3NYECKOTO
Xapakrepa, CpeICTBaMH MATEMATUYECKOT0 aHAJIN3a.

e ['eomerpus:

OIEpUPOBATh NOHATUAMHU: TOUKA, IPsSIMasi, IJIOCKOCTH;

MPUMEHSTh aKCUOMBI CTEPEOMETPUHU UM CIEACTBHUS U3 HUX MPU PELICHUH T€OMETPHUYECKHUX
3ajad4;

ONEepUPOBATH MOHITUSIMU: MAPAJIEIbHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH;

KJIacCU(UIIUPOBATh B3aUMHOE PACIOJIOKEHNUE TPSMBIX M IJIOCKOCTEH B IPOCTPAHCTBE;

ONepUPOBAThH MOHATUAMU: ABYIPAaHHBIN Yroj, TpaH ABYIPaHHOTO yIia, peOpo ABYrPAHHOTO
yria, JMHEHHBIN yroj IBYIpPaHHOTO YIJla, FpajycHas Mepa JIBYIPaHHOIO YIJIa;

ONEepUPOBATh MOHATHSMH: MHOTOTPAHHUK, BBIMYKJIBI M HEBBINYKJIbIH MHOTOTPaHHUK,
AJIEMEHTBHl MHOTOTPAaHHUKA, IPABUIIbHBI MHOTOTPaHHUK;

pacrno3HaBaThb OCHOBHBIE BHUAbl MHOTOTPAaHHMKOB (MMpamMHuAa, MpHU3Ma, MNPSAMOYTOJIbHBIN
napajuienenunesn, Kyo);




KJ1IacCu(UIMpoBaTh MHOTOTPAHHUKH, BBIOMPAst OCHOBAHUS VISl KJacCU(UKAITUU (BBITYKIIbIC
Y HEBBIMYKJIBIE MHOTOTPaHHUKH, TPABUIbHBIE MHOTOTPAHHUKH, MPSMbIC ¥ HAKIIOHHBIC IPU3MBI,
napajuieIeIuIe b );

OTIEPHPOBATH MOHATHAMHU: CEKYIIasi MJIOCKOCTh, CEYCHHE MHOTOI'PAaHHHUKOB;

OOBSICHATB TIPUHIIMITBI IOCTPOSHUS CEYCHUH, UCTIOB3YsI METOJI CIICIIOB;

CTPOUTH CEYEHUS MHOTOIPAHHHKOB METOJIOM CJIEIOB, BBIMOJHATH (BBHIHOCHBIE) TUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

pemaTh 3a/a4d Ha HaXO0XJIEHUE TeOMETPUUECKUX BEMYMH MO 00pa3laM WIN aJrOpUTMaM,
NPUMEHSST M3BECTHBIC aHATMTHYECKHE METOIbI NMPU PEIICHUH CTAaHIAPTHBIX MaTEMaTUYCCKHX
3aJ]a4 Ha BBIYMCIICHUE PACCTOSIHUNA MEXIY JBYMsI TOYKAMH, OT TOUKH JI0 MPSIMOI, OT TOYKH 10
TUIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS MPSMBIMHU;

pemaTh 3a/a4d Ha HaXO0XJIEHUE TeOMETPUUECKUX BEJMYMH 10 00pa3laM WM allfOpHTMaM,
NPUMEHSST M3BECTHBIC aHAJMTUYCCKHE METOMBI NMPH PEIICHUH CTaHIAPTHBIX MATEeMAaTHYCCKUX
3aJja4 Ha BBIYUCIICHUE YIJIOB MEXAY CKPCIIMBAIOIIUMUCS TIPSIMBIMH, MEXIYy TPSIMON H
IUIOCKOCTBIO, MEXK1Y IJIOCKOCTSIMHU, IBYTPaHHBIX YTJIOB;

BBIYUCIIATE OOBEMBI W IUIOMIAJM MOBEPXHOCTEH MHOTOTPAaHHHKOB (IIpHU3Ma, MUpaMuia) ¢
npuMeHeHHeM (OpMYJ, BBIYMCIATH COOTHOIICHUS MEXKAY IUIOIAJSIMH TOBEPXHOCTEH,
00BEMaMu TOZOOHBIX MHOTOTPAaHHHUKOB;

OIEPUPOBATH MOHATHSIMH: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U TNIOCKOCTh CHMMETPHH,
IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI;

U3BJIEKAaTh, MPEOOPA30BBIBATh U HHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHSTh TreoMeTpuueckue (akThl AN pelleHHs CTepeOMEeTPHUYECKHUX  3ajad,
MPEIOIarafoIluX HECKOJIbKO IIAroB pEIIeHUs, eCIM yCJIOBHS NMPUMEHEHHS 3aJaHbl B SIBHON
opme;

NPUMEHATh MPOCTEUIINE TIPOTPaMMHBIE CPEICTBA M  DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI TIPH PEUICHUH CTEPEOMETPHUYECKUX 3a]1aY;

MPUBOIUTH IPUMEPHI MATEMATHUECKHUX 3aKOHOMEPHOCTEH B MPUPO/IE U )KU3HH, PACIIO3HABATH
MPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

MPUMEHSTh TOJYYeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH peajbHbIC CUTYallMd U
NPUMEHSATh W3YYEHHBIE TOHSATHS B  TpOIECCe IMOWCKA PEHICHHUS MaTeMaTHYeCKH
c(hOpMyIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATH pEANbHBIE CUTYAllMd Ha SI3bIKE TE€OMETPHH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENIM C MCIIOIB30BAaHUEM T€OMETPHUECKUX TMOHATHI U TEeopeM,
ammapara anreOpsl, perraTh IPakTHUEeCKHUE 3a7a4u, CBSI3aHHBIE C HAXOXKICHHEM T€OMETPUUECKUX
BEJIMYNWH;




OIIEPHPOBATH TIOHATHSIMHU: IMIIMHAPHYECKAsT MTOBEPXHOCTh, 00Pa3yIOIIHe IHIMHAPHYECKON
MOBEPXHOCTH, IWIIMHJIP, KOHUYECKAass MOBEPXHOCTh, 00pa3yroIIne KOHUYECKOW TMOBEPXHOCTH,
KOHYC, c(hepryecKas IOBEpXHOCTD;

pacmo3HaBaTh Teja BpanieHus (HWIHHIP, KOHYC, cdepa u map);

OOBSICHATH CIIOCOOBI TIOJTYYCHUS TEJI BPAIICHUS;

KJIaccu(UIMpPOBaTh B3aUMHOE PACHIOJIOKEHHUE CPEephl U TIIOCKOCTH;

OIEPHPOBATh TOHATHSMH: IIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTa, BHICOTA CETMEHTA,
IIaPOBOI1 CJI0H, OCHOBAHHE IIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJIOSI, IIAPOBOI CEKTOD;

BBIYUCIIATE OOBEMBI M TUIOMIAJM TOBEPXHOCTEH TEN BPAICHHS, I'€OMETPHUYECKUX Tel C
pUMEHEHUEM (HOPMYIT;

OIEPUPOBATH MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIN B C(h)epy M ONMUCAHHBIA OKOJIO Cephl,
C(bepa, BIIMCaAHHAs B MHOI'OI'PAaHHUK WJIM TCJIO BPAILLICHHA,

BBIYUCIISATH COOTHOIICHHS MEX/Y TUIOIIAISIMUA TOBEPXHOCTEH M 00bEMAaMU TIOJJOOHBIX TEIT;

n300pakaTh u3y4aeMble (UTYpPBI OT PYKH M C TPUMEHEHHEM TPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

BBINOJIHATE (BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y, CTPOUTh CEYCHUS TEJ BPAIICHUS;

U3BJIEKATh, UHTEPIPETUPOBATh U IMpPeoOpa3oBbIBATh MHPOPMAIMIO O IMPOCTPAHCTBEHHBIX
reOMETPUUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKaX;

ONICpHUPOBATH MOHATHUEM BCKTOP B IIPOCTPAHCTBE;

BBITIOJHATH JEHCTBUS CIOXKEHHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, OOBICHITH, KAKUMH CBOMCTBAMH OHH 00JIaJaloT;

MPUMEHSITh MIPaBUJIO TapasieenuIea;

ONCpHUpOBaAThH IMOHATUAMU: JACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBEC, BECKTOP, MOAYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, Yrol MEXAY BEKTOpaMH, CKaISpHOE
MMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB M MPOM3BEJCHHE BEKTOpAa HA YUCIIO, YTOJ MEXIY BEKTOpaMH,
CKaJIsipHOE MPOM3BEICHUE, PACKIIAILIBATh BEKTOP MO JBYM HEKOJIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh TUIOCKOCTh YPABHCHHUEM B JICKAPTOBOM CHCTEME KOOP/IMHAT;

NPUMEHSTh TreoMeTpuueckue (akThl I pelIeHHs CTePeOMETPUUYECKUX  3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO IIIaroB PEIICHHs, €CIM YCJIOBHS NMPUMCEHECHHS 3aJaHbl B SBHOM
dopme;

peuiaTtb HpOCTefIHIHe TCOMCTPHUYCCKUEC 3aJja4Yd Ha MPHUMCHCHUC BCKTOPHO-KOOPAWHATHOTO
METO/1a;

pemate 3a7add  Ha JOKa3aTeIbCTBO MATEMaTHYECKHMX OTHOIICHWH W HaXOXJICHUE
TEOMETPUUECKUX BEIMYMH MO 00pas3laM WU alropuTMam, MPUMEHSS U3BECTHBIE METOABI MPH
PEIICHUN CTAHAAPTHBIX MAaTCMATUYCCKHUX 3a/1a4;




IPUMEHATHh IPOCTEHIINE IPOIPAMMHBIE CPEICTBA M BJIEKTPOHHO-KOMMYHUKALIMOHHBIC
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKUX 3a/1ay;

IIPUBOJUTH IPUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJIE U )KU3HM, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE;

IIPUMCEHATH IIOJIyYCHHBIC 3HAHUS HA IPAKTUKE: aHAIM3UPOBATh pEajbHbIC CUTyallud U
IPUMEHATh W3Y4YEHHbIE IIOHATHA B  IIPOLIECCE€ IIOMCKA pEIIEHHS  MaTeMaTHYeCKH
c(hOpMYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peallbHble CUTyallUd Ha SI3bIKE I€OMETpUH,
UCCJIEI0BAaTh ITOCTPOEHHBIE MOJENIN C HUCIIOJIb30BAHUEM I'€OMETPUUYECKUX IOHATHI U TEOpeEM,
anmnapara anreopsbl, perarh NPaKTHYECKUe 3a1a4, CBA3aHHbIE C HAX0XKICHUEM I€OMEeTPUYECKUX
BEJIMYHH.

e BepoATHOCTb U CTaTUCTHKA:

YUTaTh U CTPOUTH TAOIULIBI U IUArPaMMBbI;

OIEpUpPOBATh MOHATUSIMU: CpefHee apu(pMeTHUYecKoe, MeaHa, Haubobllee, HauMEHbIIee
3HAYEHHE, pa3Max MacCUBa YHCIOBBIX JaHHBIX;

ONEpUPOBATh MOHATHUAMHU: CIy4alHBIA SKCHEPUMEHT (ONbIT) U CilydailHOe coObITHE,
3JIEMEHTapHOE COOBITHE (JIEMEHTAPHBINA MCXOJ]) CIIy4altHOrO OIBITA, HAXOAUTh BEPOSITHOCTU B
OTIBITaX C PABHOBO3MOXXHBIMH CITyYaiHBIMH COOBITHSIMH, HAXOAUTh U CPABHUBATH BEPOATHOCTH
COOBITUH B U3YYEHHBIX CIYYalHBIX 3KCIIEPUMEHTAX;

HaXOJUTh U (OPMYIHUPOBATH COOBITHSA: TepeceyeHne M OOBEIMHEHHE NaHHBIX COOBITH,
COOBITHE, TMPOTUBOIOJIOKHOE TAaHHOMY COOBITHIO, MOJb30BATHCSA AMAarpaMMaMu Oiiepa U
(bopMyII0ii cl10’KeHUsI BEPOATHOCTEN MIPH PEIICHUH 3a/1a4;

ONEepUpOBATh TOHSTHUSMHU: YCIOBHAs BEPOATHOCTh, HE3aBUCUMBIE COOBITHS, HAXOJIUTh
BEPOSATHOCTH C TOMOUIbIO IIPaBUJIa YMHOKEHUS, C TIOMOIIBIO IEPEBA CIIYYaitHOrO OMbITA;

IPUMEHATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS NPH PEILICHUH 3a]a4;

ONEpUPOBATH MOHATUSAMU: UCTIBITAHUE, HE3ABUCUMbBIE HCIIBITAHUS, CEpUs UCIIBITAHUH, yCIIexX
U HeyJayda, HaXOJUTh BEPOSITHOCTU COOBITMH B CEpPUU HE3aBHCHUMBIX HCHBITAHUNA /10 MEPBOTO
ycrexa, HaXO/UTh BEPOSATHOCTH COOBITHI B cepuu ucnibITanuii bepryinu;

OIEpUPOBATh MOHATUAMU: CIydaiiHas BEIMUNHA, PACIIPENEICHUE BEPOSATHOCTEN, Juarpamma
pacnpeneieHus;

CpPaBHMBAaTh BEPOSATHOCTH 3HAYEHUN CIy4alHOM BEJIMYMHBI IO PACHPENCIICHUI0 MU C
MOMOLIBIO AHAarpamm;

ONEpUPOBATh TIOHATUEM MATEMaTH4YECKOTO OKHUJAHUS, IPUBOJIUTH IPUMEPHI, Kak
MPUMEHSIETCd MaTeMaTH4YeCKOe OXHJaHuEe CIydailHOW BENTWYMHBI HAXOJUTh MaTeMaTUYecKoe
0’KHUJaHUE T10 TaHHOMY PACIIPENEICHHUIO;

UMETb IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCEN;

MMETh NPEJCTABIEHNE O HOPMAaJIbHOM PaclpeAcIECHUN.




OK 02. Mcnons3oBaTh
COBpPEMEHHBIE CPEACTBA
MOKCKA, aHaJIM3a U
HUHTEPIPETAINH
nHpopManuu u
nH(pOPMAaLOHHBIE
TEXHOJIOTUU TSI
BBITTOJIHEHUS 3a/1a4
npodeCCHOHATLHON
NeSATeIbHOCTH;

CIIOCOOBI MpeACTaBICHUS
uHpopmanuy, e€ aHaIu3a,
HWHTEpIpeTaIN n
CHCTEMAaTU3ali1 B
MaTeMaTUYEeCKUX  MOJEIAX
JUIST penieHus
npoeCCHOHAIBHBIX  3aJ1aY;
YHUBEPCAIbHBIN Xapaxkrep
3aKOHOB JIOTUKU
MaTeMaTHYECKHUX
paccyXJ1eHH, 150:4
MPUMEHUMOCTh  BO  BCEX
obnacTIx YyeJI0BEYECKOH
JIeITECIILHOCTH;

BJIAJICTh HaBBIKAMH MOJyYCHUS HHPOPMAIIUN M3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH MOUCK, aHAIIN3, CUCTEMATHU3AINIO ¥ HHTEPIPETAITIIO
WHPOPMAIIUN PA3IMYHBIX BUJOB U ()OPM MPEICTABICHHS B TOM YHCJIC B MATEMaTHYECKUX
MOJIETISIX;

YMETh U3BJICKaTh, HHTEPIPETHPOBATH HH(POPMAITUIO, IPEIICTABICHHYIO B TA0IMIIAX, HA
Jquarpammax, rpadukax, OTpaKarollyr0 CBOWCTBA PEabHBIX MPOIIECCOB U SIBJICHHI; OIICHUBATH
JIOCTOBEPHOCTb, JIETUTHMHOCTh MH(POPMAITUH, €€ COOTBETCTBHE MPABOBBIM M MOPAIBHO-
THYECKUM HOPMaM;

UCTIOJIB30BaTh CPEICTBA HHPOPMAITMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHW3alMOHHBIX 33/1a4 C COOJII0ICHUEM TPEOOBaHHIA
OPrOHOMHUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI, PECYPCOCOEPEKCHHUS, TIPABOBBIX U 3TUYCCKUX
HOPM, HOPM UH(GOPMAIIMOHHON O€301TaCHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUThl HH)OpMAIK, HHPOPMALIMOHHOM
0€301acCHOCTH JIMYHOCTH
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2. CTpyKTypa 1 coJep:kaHue yueOHOro npeamera

2.1. O6bem yyebHOro npeameTa U BuAbl yaeOHON padOThI

Buy yueOHOI paboThI

O0BeM 4acoB

O6beM 00pa3oBaTeNIbLHON MPOTPAMMBI TUCHUTITHHBI 308
O6BeM paboThI CTYACHTOB BO B3aUMOJICHCTBUU C IIPEMNoaBaTeIeM 290
B TOM YHCIIE:
TEOPETUYECKOE 00yUCHHE 144
MPAKTUUECKHUE 3aHITHS 100
KOHTPOJIbHBIE paOOTHI 28
Koncynpramms 2
ITpomexxyTouHas arrectanus B GopMe IK3aMeHa 16
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2.2. TemaTnueckuii IVIaH U cofiep:kaHNe yueOHOro npeamera MaremaTnka

Koabl koMmeTeHIuii

HaunmeHoBaHue O0bvem B (bopmuposanio
Conep:kanue yuyeOHOro Marepuasa u (pOpMbl OPraHu3aNuM JAesITeJIbHOCTH CTYJAE€HTOB KOTOPBIX
pa3iesioB U TeM yacax cnocoBeTByer
3JIEMEHT NPOrPaMMbI
1 2 3 4
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia 2 1
MaremaTuka B Hayke, TEXHUKE, SJKOHOMHUKE, HTHPOPMALIMOHHBIX TEXHOJIOTUSAX U MPAKTHUECKOH
JesATeNIbHOCTH. Llenn v 3a1aun u3ydeHuss MaTeMaTUKU B YYPEXKICHUAX Ha4aJIbHOTO U CPEIHETO 2 OK 2
poECCHOHAIBHOTO 00pa30BaHUsI.
Pa3nes 1 «Aureépa n Hayaj1a MaTeMaTH4eCKOI0 AaHAJIU3a» 188
Tema 1.1. PazButue Coaep:xanue yueOHOro MaTepuaJia 12
NOHSATHS 0 YHCIe MHokecTBO, onepalnuy HaJ MHOKecTBaMu. JlnarpamMmel Oiniepa-Benna. HatypanbHeie, 1ieinble n OK 2. OK 4
panuoHanbHble uncina. [efictButenbHble yncna KomiuiekcHsle uncna. [IpubnnxeHHoe 3HaueHue ’
BEJIMYUHBI, IOTPEIIHOCTbD.
B ToM Ync/ie NpaKTHYeCKUX 3aHATHI 4
[Tpaktuyeckoe 3anstue 1 «Apudmerndeckre 1eHCTBUS HaJ YMCIaMH, CPAaBHEHHE YHCIOBBIX
BbIpaxkeHU. [Ipumenenue qpodeil u MpOLEHTOB Ul PEIIEHUs IPUKIAIHBIX 3aa4 U3 OK 2. OK 4
pa3IMYHBIX OTPACIEH 3HAHUN U PEAIbHOW JKU3HUY. ’
[TpakTueckoe 3ansTue 2 «HaxoxaeHue npuOIMKeHHbIX 3HAUEHUH BEJIMYMH, IpaBUia
OKPYTJICHUS.
KounrposbHnas padora no teme «Pa3BuTie MOHITHS O YUCIIE. 2 OK 2
Tema 1.2. To:xknecrBa, | Cogepkanue y4eOHOIro MaTepuasa 12
YPaBHEHUSA U ToxzaecTBa M TOXKIECTBEHHbIE ITPe0Opa3oBaHus. Y paBHEHUE, KOpeHb ypaBHeHUs. HepaBeHcTBa, OK 2, OK 4
HEPAaBEHCTBA METOJI UHTEPBAJIOB JUIsl pElIeHNs HepaBeHCTB. CHCTEMbI YPaBHEHUI M HEPABEHCTB.
B ToM 4nciie NPAKTHYECKHUX 3aHATHH 4
[TpakTueckoe 3anstue 1 «HepaBeHcTBa, METO] HHTEPBAJIOB ISl PEIIEHUSI HEPABEHCTB.
CucreMbl ypaBHEHUH U HEPABEHCTB). OK 2. OK 4
IIpakTrueckoe 3aHsaTHe 2 «Pemenne TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO YPAaBHEHH, HEPABEHCTB U ’
UX CUCTEM.
KonTtpoubHas padora no teme «ToxaecTBa, ypaBHEHNS U1 HEPABEHCTBAY. 2 OK 2
Tema 1.3 Copaepxxanue yuyeOHOro MmaTepuasa 12
KopHu, crenenn Kopun wm crenenn. KopHu HarypaqbHOM CTENEHM M3 4MCiIa U HMX cBoWcTBa. CTeneHu c OK 2. OK 4
)

palMOHANIbHBIMUA TOKa3aTeasiMU, UX CBOMCTBA. CTeneHb € JEHCTBUTENBHBIM IOKa3aTEJIEM.
CBolicTBa CTENEHH C AEHCTBUTEILHBIM [TOKA3aTEIEM.
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B ToM unciie npakTHYecKuX 3aHATHI

[TpakTueckoe 3ansaTue 1 «Boruncnenue u cpaBHeHne KopHel. HaxoxxieHue 3HaueHui crenexnei
C pallMOHAJILHBIMH [TOKA3aTEISIMU.

[Ipaktuyeckoe 3anstue 2 «[IpeobpazoBanue anreOpanyecknx M paOHAIBHBIX BEIPAKEHUI.

OK 2, OK 4

KonTpoasHnas padora no reme «KopHu U cTeeHN».

NN N B

OK 2

Tema 1.4
DOYyHKUMH, UX
CBOIicTBA M rpapuku

Conep:xkaHue yueOHOIo MaTepuasa

Oynkuun. O6sacTh ONpPEAENCHUs U MHOXKECTBO 3HAueHUWil; rpaduk (QyHKIUH, OCTPOEHHE
rpadukoB QyHKIHA, 3aJaHHBIX pa3TUIHBIMU criocoOamu. CBoHCTBa (YHKIIMM: MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OTrPAaHUYEHHOCTb, NEPUOIUYHOCTb. IIpomexyTku Bo3pacTaHus H
yObIBaHMs, HauOOJbIIEE M HAUMEHbIIEe 3HAYCHUs, TOYKH OKcTpemyma. ['paduyeckas
uHTepnpetanus. [Ipumeps! pyHKIMOHAIBHBIX 3aBUCMMOCTEH B PeaJIbHBIX MPOLIECCAX U SIBICHUSAX.
Ob6parnbie pynkuuu. O61acTe onpeaereHnus 1 00JacTb 3HaUeHU oOpaTHON (yHkmu. ['padpux
oOparHoi (yHkuuu. IIpeobpazoBanus rpaduxoB. [lapamienbHbll mepeHOC, CHUMMETpuUs
OTHOCHUTEJIBHO OCEeH KOOPIWHAT U CHUMMETPHUSI OTHOCHUTEIBHO Hadalla KOOPAUHAT, CHMMETPHS
OTHOCUTEJIBHO MPSIMOM Y=X, pacTsHKEHHE U CKaTHe BJOJb OCe KOoOopAMHAT. Apu(MeTndeckue
ornepanuu Haj QyHKIussMHU. CrnoxHast pyHKIms (kommosuims). HenpepbIBHOCTh QYHKITHIA.

OK 2, OK 4

B ToM Yuc/ie NPaKTHYECKUX 3aHATHI

[pakTrueckoe 3anstue 1 «Haxoxxaenue o0nacTu onpeaeeHus 1 MHOXKECTBA 3HAYCHU I
byHKIMH, onpeeNIeHre CBOUCTB (YHKIIUI.

[Tpaktuyeckoe 3anstue 2 «[IpeobpazoBanue rpapukoB GyHKIHI.

OK 2, OK 4

KonTposbHas padora no teme «DyHKINHU, UX CBOMCTBA U rpaduKm».

OK 2

Tema 1.5
CrenenHnasi pyHKUIMA

Coaep:xxanue yueOHOro MaTepuaJia

Omnpenenenue, cBoiictBa U rpaduk creneHHoil @yHkuuu. [IpeobpazoBaHus MppalmOHATIBHBIX
BBIpaXCHUI. PaBHOCWJIBHOCTh ypaBHEHUN M HEPABEHCTB, CUCTEM YPAaBHEHUN M HEPAaBEHCTB.
WppanumonanbHble ypaBHEHUs U HepaBeHCcTBAa. OCHOBHBIE MPUEMBI UX perieHus. Vcnonb3oBanue
CBOWCTB M rpauKoB QYHKUUH NP pellieHNH YPaBHEHUN 1 HEPABEHCTB.

14

OK 2, OK 4

B ToMm uucae MPAKTUYICCKUX 3aHATHH

[TpakTtnyeckoe 3ansatue 1 «Haxoxnenue ob6aacTu onpeaesieHusl U MHOXKECTBA 3HAaUEHU I
CTeneHHON (YHKIMH, TOCTpOeHHE rpaduka cTeneHHON QyHKIHUNY.

HpaKTI/IquKOC 3ansaTHe 2 «Pemenue HppauOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB. OcHoOBHBIC
MMPUEMBI UX PCHICHUS.

HpaKTI/IquKOC 3ansaTHe 3 «Pellenue cucrem HppalliOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTBY.

OK 2, OK 4

KonTpoabHast padora no teme «CreneHHast GyHKIHUS ee CBOMCTBA U rpauKy.

OK 2

Tema 1.6
IToka3aTebHasA
byHkuus

Coaep:xxanue yueOHOro MaTepuaJia

Omnpenenenue, cBoiictBa U rpaduk mokazarenbHoi (yHKIMU. [lokazarenbHbIe ypaBHEHHS WU
HEpPAaBCHCTBA, CHUCTCMBbI ypaBHeHI/Iﬁ H HCPaBCHCTB. OcCHOBHEBIE NpUEMBI WX PCHICHUS.
Vcnons3oBaHue CBOMCTB U rpadukoB (PYHKIMN IPU PEIICHUN YPaBHEHHUI U HEPABEHCTB.

18

OK 2, 0K 4
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B ToM unciie npakTHYecKuX 3aHATHI

[Tpaktuyeckoe 3ansatue 1 «Haxoxnenue ob6aacTu onpeaesieHusl 1 MHOYKECTBA 3HAUCHUH
1I0Ka3aTeabHON (PYHKIMH, NOCTpOCHHE IpaduKa 0Ka3aTeIbHOW (DYHKIIMN»

[TpakTyeckoe 3ausTre 2 «YIpOIIeHUE BRIPAKECHNN, COACPIKAIINX MTOKA3aTeIbHYIO (DYHKIIHIO.

[TpakTnueckoe 3anstue 3 «Penienne noka3aTelbHbIX YPaBHEHUHN, CCTEM YPaBHEHUN).

HpaKTI/I‘IeCKOe 3aHgaTue 4 «PemeHne mokasaTeabHbIX HCPABCHCTB, CUCTCM HCPABCHCTB.

OK 2, OK 4

KontpoabHasi padora no teme «llokasarenbHas GyHKIHS, €€ CBOWCTBA U IpaduK».

OK 2

Tema 1.7
Jlorapudmuueckasn
pysxuus

Conep:kanue y4eOHOT0 MaTepuaJia

Jlorapudmsl u ux cBoiicTBa. OCHOBHOE JIOTApU(PMUIECKOE TOKIECTBO. JleCsITHUHBIC U
HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ norapudmamu. Ilepexon k HoBoMy
ocHoBanuto. Jlorapudmudeckas ¢pynkuus u e€ rpapuk. IlpeodpasoBanus sorapupmMUIEcKux
BeIpakeHuil. Jlorapugmuueckue ypaBHeHUs U HepaBeHCTBA. OCHOBHBIE IPUEMbI UX PEILICHUS.
Hcnonbp3oBaHne CBOMCTB U rpaduKoB (PYHKUIMK OPU PEILICHUN YPaBHEHUM U HEPABEHCTB.

24

OK 2, OK 4

B ToMm uncae MPAKTUYICCKUX 3aHATHH

[pakTrueckoe 3anstue 1 «Haxoxxaenue oGnacTu onpeaeneHus 1 MHOXKECTBA 3HAYCHU I
JorapupmMuuecKoil (yHKIIMH, TTOCTpOeHUE rpaduka sorapumudeckoid GyHKINU. Y IpOIIeHHe
BBIPAXKCHUH, COAEPIKAIIUX JIOTapu(PMUYECKYIO (DYHKIHION.

[IpakTuyeckoe 3anstue 2 «Pemenne torapuMUIecKnx ypaBHEHUI 1 HEPABEHCTBY.

ITpakTuyeckoe 3anstue 3 «Penienue cucrem jorapu(MUYeCKUX YpaBHEHUH U HEPABEHCTBY.

OK 2, 0K 4

KonTpoJsbHas pabora no teme «Jlorapupmuueckas GyHKIMs, €€ CBOWCTBA U TpaduKk».

OK 2

Tema 1.8
OcHOBBI
TPUTOHOMETPUM

Coaep:xxanue yueOHOro MaTepuaJia

Panuannas mepa yrna. BpamarensHoe nsuxenue. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIa.
OCHOBHBIE TPUTOHOMETPHUECKUE TOXKIECTBA, POpMYIbI TpuBeeHns. CUHYC, KOCHHYC U TAHT€HC
CYMMBI U pa3HOCTH ABYX yri0B. CUHYC U KOCUHYC JBOMHOTrO yria. @opMyJibl TOJIOBUHHOTO YTIJIa.
[TpeoOpa3oBaHust CyMMbI TPUTOHOMETPUYECKUX (YHKLUH B MPOU3BEICHHE U NMPOU3BENICHHS B
cymMMmy. BeipaxkeHue TpuroHomeTpuyeckux (yHKIMI 4yepe3 TaHI'€HC MOJIOBUHHOTO apryMEHTa.
ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHX BBIPAKECHHH.
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OK 2, OK 4

B ToMm uucae MPAKTUYICCKUX 3aHATHH

10

[Tpaktuyeckoe 3anstue 1 «BolpakeHre B paJiaHHON Mepe BEJIMYHMH YTIIOBY.

[Mpaktrdeckoe 3ansTue 2 «[IpeoOpazoBaHus MPOCTEUIIMX TPUTOHOMETPHUECKUX BBIPAKEHUH C
IIOMOILBK) OCHOBHBIX TPUTOHOMETPUUYECKHUX TOKIECTBY.

[Mpaktrdeckoe 3ansTue 3 «[IpeobpazoBaHus MPOCTEUIIIMX TPUTOHOMETPHUECKUX BBIPAKEHUH C
MOMOIIIBI0 OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB U POPMYID».

[TpakTueckoe 3ausitue 4 «IpeodbpazoBaHus NPOCTEUIINX TPUTOHOMETPHUUECKUX BhIPAKEHUH €
HOMOIIBIO (OPMYII».

OK 2, 0K 4
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[TpakTuueckoe 3anstue 5 «[IpeoOpazoBanus MPOCTEHIITUX TPUTOHOMETPUIECKUX BBIPAKEHUN C
MOMOILBIO (POPMYIT».

KonTposabHas padora no reme «OCHOBBI TPUTOHOMETPUI.

OK 2

Tema 1.9
Tpuronomerpuyeckue
(pyHKIIUHM YHCTO0BOIO
aprymeHra

Conep:xaHue yueOHOro MaTepuasa

Onpenenenuss (QYHKIUH CHHYC, KOCHHYC, TaHIC€HC M KOTaHTeHC, ux rpaduku. CBoiicTBa
TPUTOHOMETPUUYECKUX (PYHKIUH (4ETHOCTh W HEYETHOCTh, NMEPHOAUYHOCTH, BO3PACTAHUE U
yObIBaHME, OKCTpeMyMbl). ['apMonuueckue kojeOaHus. IIpeoOpasoBanus rpadukoB
TPUTOHOMETPUUYECKUX (DYHKIMUA. APKCHHYC, apKKOCHHYC M apKTaHTeHC. TpUroOHOMETpHYECKHE
ypaBHEHHsI, HEpaBEHCTBA M cUCTeMbl. OCHOBHBIC IPUEMBI HX peleHus. Vcnonp30BaHue CBOMCTB
U rpadukoB GYHKIMN IPU pEIICHUHN YPAaBHEHHI U HEPABEHCTB.

20

OK 2, 0K 4

B ToM Yuc/ie NPaKTHYECKUX 3aHATHI

[Tpaktuyeckoe 3anstue 1 «Haxoxnenue odmacTu onpeaeieHusl © MHOYKECTBA 3HAUCHUH
TPUTOHOMETPUUYECKUX (YHKLUH, TOCTPOEHUE rPa) UKOB TPUTOHOMETPUUECKUX (PYHKIHII».

[TpakTrueckoe 3austue 2 «OOpaTHbIE TpUTOHOMETpUYeckue PyHkuuu. Permenne
TPUTOHOMETPUYECKUX YPABHECHUIN.

HpaKTI/IquKOG 3angTue 3 «Perenue HpOCTGﬁIHHX TPUTOHOMCETPHYCCKUX HCPABCHCTB).

ITpakTnueckoe 3ansitue 4 «PenieHne cuCTeM TPUTOHOMETPUUECKUX YPaBHEHUI».

OK 2, OK 4

KonTpoJibHas pa6ora no teme «Tpuronomerpudeckue QyHKIHI.

OK 2

Tema 1.10
IIpousBoanas u eé
NpUMEHeHHe

Coaep:xxanue yueOHOro MaTepuaJia

ITocnenoBarenpHOoCcTH. CHOCOOBI 3amaHMA W CBOWMCTBA YHCIIOBBIX IIOCIIENOBATEILHOCTEN.
[TonsTHe 0 npenene nocaenoarenbHOCTU. [lpuparenne GyHkuuu.

[TpousBoaHas. [lonsaTHe 0 Mpou3BOAHON (QYHKIMH, €€ T€OMETPUYECKUN U (PU3NYECKUIT CMBICII.
VYpaBHeHMe KacaTeabHOU K rpaduky G yHKIUY.

ITpon3BogHBIE CyMMBI, pa3HOCTH, NIPOM3BENEHUS, dYacTHOro. IIpom3BogHbBIE OCHOBHBIX
arieMeHTapHbIX pyHKuui. [Ipon3BoaHas cioxxHOM QyHKINH.

18

OK 2, OK 4

B ToMm uucae MPAKTUYICCKUX 3aHATHH

[Tpaktuyeckoe 3anstue 1 «[lonsarue npousBogHoi GyHkiuu. [IpousBoanas, Gpusnueckuii u
T€OMETPUYECKHI CMBICT TPOU3BOAHON.

ITpakTueckoe 3anstue 2 «lIpaBuna BeIYMCIEHNs TPONU3BOIHBIX. [I[pOM3BOIHBIE OCHOBHBIX
JJIEMEHTAPHBIX PYHKIIHI».

[Tpaktuyeckoe 3anstTue 3«HaxoxaeHne Nporu3BOJHBIX CIOKHBIX (QYHKIUI.

OK 2, OK 4

KonTtpoubnas padora no teme «IIpon3BoiHas 1 €€ MPUMEHEHHEY.

OK 2

Tema 1.11.
IIpumenenne
NMPOU3BOJAHOM K
HCCJIeI0BAHUIO

Coaep:xxanue yueOHOro MaTepuaJia

[TprumeHeHne TPOU3BOTHON K UCCIIEIOBAHUIO (DYHKITUI U MOCTPOCHHIO TPAPUKOB.
[TpousBoaHbie 00paTHON QYHKIIMU U KOMITO3ULIUN QyHKIMH. [IprMeps! ncnosib30BaHus
MIPOM3BOTHOM IS HAXOXKACHHS HAaWJTYYIIIero PelieHusl B MPUKIIATHBIX 3afadax. Bropas

14

OK 2, OK 4

15




byHkumni u
MOCTPOCHUIO
rpa¢ukoB

MIPOU3BOIHAS, €€ TEOMETPUUCCKUH U (HU3HUEeCKUi CMBICI. [[puMeHeHne Mpou3BOIHOM K
UCCIIeIOBaHMIO (DYHKIIMI 1 TOCTpOeHUIO TpadukoB. HaxoxxaeHne cCKopocTH i mporiecca,
3alaHHoOTO0 (hOopMYITOit M TpaduKOM.

B ToMm yuncie NMPAKTUYIECCKUX 3aHATHH

[TpakTnueckoe 3ansatue 1 «[IpumeHneHre Mpou3BOIHON K UCCIICIOBAHMIO (DYHKIIMHA U
HOCTPOCHUIO IPAPUKOBY.

[IpakTrueckoe 3anstue 2 «lIpuMeHeHre MPOU3BOIHON K UCCIICIOBAHMIO (DYHKIIMHA U
MIOCTPOCHHIO TPA(UKOBY.

IIpakTnyeckoe 3ansatue 3 «HaxoxaeHue HauOONbIIET0, HAUMEHBILETO 3HAUEHHS U
HKCTPEMAIIbHBIX 3HAUCHUH (DYHKITHI.

[IpakTuueckoe 3ansatue 4 «Bropas npou3BoaHas, €€ reoMeTpuyeckiii 1 GU3NUYECKUl CMBICIL.
[TpumeHeHne BTOPOH MPOU3BOTHOMN K HCCIEOBAHNIO (DYHKIIMH M TOCTPOSHHIO TPA(QUKOBY.

OK 2, OK 4

KontpoabHasi padora no teme «lIpuMeHeHrne mpou3BOJHON K HCCIETOBAHNIO (DYHKIIMNA U
HOCTPOCHUIO I'PaUKOBY.

OK 2

Tema 1.12
HuTerpanbHoe
HCYHCJICHUE

Coaep:xanue yueOHOro MaTepuaJia

[lepBooOpazHass u wuHTerpai. I[IpuMeHeHHe OIpeaesieHHOro HHTerpajga s HaXOXKICHUs
wioniaan KpuBojauHeHon tpaneuuu. @opmyna Herorona—Jleitonnna. [Ipumepsl npuMeHneHus
UHTErpaia B GU3UKe U FeOMETPHUH.

12

OK 2, OK 4

B ToMm uncae MPAKTUYICCKUX 3aHATHH

[Tpaktuyeckoe 3anstue 1 «IlepBooOpa3nas. [IpaBuina HaxoxJeHNs TEPBOOOPAZHBIX.
IIpuMeHeHne onpeneeHHOr0 NHTErpaja Al HaX0KICHHs IUIOAI KPUBOJINHEHHON
tpanenuu. Popmyna HeroToHa — JleliOHuIay.

[TpakTueckoe 3anstue 2 «lIpaBuna HaxoxaeHus nepsooOpa3HbIX. [Ipumenenue
OIIPEIETICHHOT0 UHTErpaja I HaX0KICHUs ILIOIIAAN KpUBOJIUHEHHON Tpaneuun. Gopmyna
Herotona — JleiiOnuna. Borunciienue onpeneaeHHbIX HHTEPAIOBy.

OK 2, OK 4

KonTpoabHas padota no teme «OnpeieieHHBII HHTETPa».

OK 2

Pa3nea 2 «I'eomerpus»

64

Tema 2.1.
IIpsimble ¥ MI1I0CKOCTH
B IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaia

OcCHOBHBIE TIOHATHSA CTEPEOMETPUU: TOUKA, NpPsSMasl, IIOCKOCTb. AKCHOMBI CTEPEOMETPHH.
B3anmHoe pacrnonokeHue AByX NMPSMBIX B IPOCTpaHCTBE. B3anMHoe pacmnosokeHue npsmMoil u
IUIOCKOCTH B IpOCTpaHcTBe. [lepnenanKynsp 1 HakJIOHHAsl. YTOJI MEXy IPSIMON U MIIOCKOCTBIO.
B3anMHOe pacnosnokeHue IByX IUIOCKOCTEH B IMPOCTPAHCTBE. JIByTpaHHBIN yroijl. YTOJd MEXIY
IUIOCKOCTAMHU. [lepneHIuKyIsIpHOCTD IBYX IJIOCKOCTEH.

['eomeTpuyeckue npeoOpazoBaHUs MPOCTPAHCTBA: MapalieIbHbIA NEPEHOC, CHMMETPHUS
OTHOCHUTEIIBHO IIockocTu. [lapannensHoe npoexktuposanue. Inomans oproronanbHon
npoekuuu. M3o06paxenne npocTpaHCTBEHHBIX QUTYD.

16

OK 2, OK 4
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B ToM unciie npakTHYeCKUX 3aHATHI

[Ipaktuueckoe 3aHsitue 1 «OCHOBHBIE MOHATHS CTEPEOMETPUU: TOUKA, MpsiMasi, IIOCKOCTD.
AKCHOMBI CTEPEOMETPUNY.

[TpakTueckoe 3aHsTHE 2 «B3auMHOE pacloONOKEHHE MPSIMBIX B IPOCTPAHCTBE. YTOJI MEXIY
IPSIMBIMIY.

[TpakTdeckoe 3aHsTHe 3 «B3anMMHOE pacmoyioKeHHWE MPSIMOW M TIOCKOCTH B MPOCTPAHCTBE.
[leprieHquKyNIp M HAKJIOHHAS K TUIOCKOCTH. YTOJ MEXKAY NPSIMON U TIOCKOCTBIO.

HpaKTI/IquKOG 3angaTue 4 «B3aumHoe PAaCIIOJIOKCHUC MJIOCKOCTEH B IIPOCTPAHCTBC).

OK 2, 0K 4

Tema 2.2
MHororpaHHMKH

Conep:xaHue yueOHOro MaTepuaa

Bepumnbl, peOpa, rpaHu MHoOrorpaHHuka. Pas3sepTka. MHororpanHele yriel. Beimykibie
MHOTOIpaHHUKHU. Teopema Ditniepa.

[Tpusma. Ilpsimast u HaknoHHas npusma. [lpaBunbHas npusma. [lapamienenunen. Kyo6.
ITnpamupa. [IpaBuibHas nupamuaa. Y ceuennas nupamuja. Terpasap.

Cummerpui B KyOe, B mapajuiesienuiiesie, B Ipu3Me U MUpaMuie.

Ceuenus ky0a, IpyU3Mbl U TUPAMU/IBL.

[IpencraBieHne o NpaBUIbHBIX MHOTOIPaHHUKAX (TETpa’ip, KyO, OKTa’ip, JoJAeKa’3ap U
HUKOCAdIP).

16

OK 2, OK 4

B ToM Yuc/ie NPaKTHYECKUX 3aHATHH

[Tpaktuyeckoe 3anstue 1 «BepmmHel, pedpa, rpaHd MHOTOTPaHHUKA. MHOTOTPaHHBIE YTIIBL.
[Tpusma. Ilpsimast u HaknoHHast mpusma. IlpaBunbHas npusma. [apamenenunesn. Kyo».

[TpakTueckoe 3austue 2 «lIupamuaa. [IpaBunbHast nupamuaa. ¥YcedeHHas NTUpaMua.
TeTrpadap».

[Tpaktuyeckoe 3ansaTue 3 «CUMMeTpUu B KyOe, B mapajiesienune/ie, B Ipu3Me U MUpamu/Ie.
Ceuenus Ky0a, IpU3Mbl U TUPAMUIBDY.

OK 2, OK 4

KonTpoabHasi padora no reme «MHOTOTpaHHUKIY.

OK 2

Tema 2.3.
Kpyrisie Teaa

Conep:xxanue yueOHOro MaTepuaJia

[umuaap u KoHyc. YcedeHHbI koHyc. OCHOBaHHE, BBICOTA, OOKOBas IOBEPXHOCTb,
obpasytommas, pazBepTka. OCeBbIe CEUCHUS U CEUEHUS, NapajUieIbHbIE OCHOBAHUIO.

[ap u chepa, ux ceuenus. KacarenpHast III0CKOCTH K cdepe.

10

OK 2, OK 4

B ToM unc/ie NpaKTHYECKHUX 3aHATHH

[Tpaktuueckoe 3anstue 1 «lummaap: ocHOBaHWE, BEICOTA, OOKOBAs MIOBEPXHOCTH, 00pa3yromas,
pa3BepTka. KoHyc, yceueHHBII KOHYC: OCHOBaHHE, BEICOTA, OOKOBasI MOBEPXHOCTh, 00pa3yromias,
pa3BepTKay.

[Tpaktuyeckoe 3anstue 2 «llap u chepa, ux cedenus. KacarenbHas IiIockocTs K chepey.

OK 2, 0K 4

Tema 2.4.

Conep:xxanue yueOHOro MaTepuaJia

12

OK 2, 0K 4
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HN3mepenus B
reoMeTpuu

O6bem u ero wusmepenue. HMurterpanphHas Qopmyna oObema. dopmynsr obbema Kyoa,
NPSAMOYTOJIBHOTO TapajulesienuIeaa, Ipu3Mbl, uimHapa. Popmynsl o0beMa MUPAMUABI H
KoHyca. DOpMyIIbI TIONIAU TTOBEPXHOCTEH IMIIMHAPA U KoHyca. Dopmynbl oObeMa mapa u
wiomanu chepel. [Togodue ten. OTHOLIEHUS TUTOMIAAEH TOBEpXHOCTEH U 00BEMOB TOJOOHBIX
TEJL

B ToMm yuncie MPAKTUYIECCKUX 3aHATHH

HpaKTI/I‘IeCKOC 3agsaTue 1 «(-DOpMYJ'IBI iomaay MMOBEPXHOCTU MHOT'OI'PAHHHUKOB).

[IpakTuyeckoe 3ansTue 2 «PopMyIIsl IO TOBEPXHOCTEH HMIMHIPA, KOHYCa, chepbly.

[TpakTrueckoe 3austue 3 «®opmynbl 00beMa MHOTOIPaHHUKOB. PopMysibl 00beMa MIINHIPA,
KOHYca, 111apay.

OK 2, OK 4

KonTpoJsbHas pa6ora no teme «Kpyribie Tena. 3mMepeHus: B reoMeTpum.

OK 2

Tema 2.5
Koopaunarsl u
BEKTOPBI

Conep:xanue yueOHOro MaTepHaJia

[IpsimoyronbHast (1ekapToBa) cucTeMa KOOpAUHAT B IpocTpaHcTBe. DopMyiia pacCTOSHUS MEXTY
JIBYMs TOUKaMH. YpaBHeHUs cepbl, IJIOCKOCTU U MPSMOH.

Bextopsl. Moaynb Bektopa. PaBeHcTBO BeKTOpOB. Cll0’k€HHE BEKTOPOB. Y MHOYKEHUE BEKTOPA Ha
yucio. Pas3noxkeHue BEKTOpa IO HaIpaBJICHUAM. YTOJ MEXIy IByMs BekTopamu. [Ipoexius
BeKTOpa Ha och. Koopaunarte! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Mcnosp30BaHne KOOPAMHAT U BEKTOPOB IIPH PEIICHUU MAaTEMATUYECKUX U IPUKJIAIHBIX 3a1a4.

10

OK 2, OK 4

B ToMm uncae MPAKTUYICCKUX 3aHATHH

[TpakTueckoe 3ansatue 1 «Bexropsl. Monyns BekTopa. PaBeHcTBO BekTOpoB. CiiokeHue
BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCII0. Pa3inoxkeHne BEKTOpa 110 HalpaBICHUAM. YTOI
MeXy 1ByMs BekTopamH. IIpoekuust BekTopa Ha ock. KoopanHaTel BEKTOpay.

ITpakTrueckoe 3ansaTHe 2 «CKansipHOE NIPOU3BEIECHNE BEKTOPOB. Pellenne npocredmmx 3auad B
KOOpJMHATax).

OK 2, OK 4

Pa3nen 3 «KomOuHaTopuka, CTATUCTHKA U TEOPUS BePOSITHOCTE»

22

Tema 3.1
DJIeMeHTbI
KOMOUHATOPHKH

Coaep:xxanue yueOHOro MaTepuaJia
OcHOBHBIE OHATHSI KOMOMHATOPUKH. 3a/1a4H Ha MOJCYET YMCia pa3MelieHni, TePeCTaHOBOK,
couetanuii. Pemenue 3anay Ha nepebop BapuantoB. @opmysna 6unoma HeroToHa.

OK 2, OK 4

B ToM 4nciie NPAKTHYECKHUX 3aHATHH

[TpakTueckoe 3austue 1 «IIpaBuna komOnHaTopuku. Perenre KOMOMHATOPHBIX 3a/1a4.
Pasmemenus, coueranus u nepecraHoBku. bunom HerotoHa u tpeyronbHuk Ilackanms».

OK 2,0K 4

Tema 3.2
DJIeMeHTBI TeOpHH
BepPOsATHOCTEM

Copaepxxanue y4yeOHOro MaTepuasa

CoObITHE, BEpPOSITHOCTh COOBITHS, CIOKEHHE U YMHOXeHHe BeposTHocTed. [loHsTHe o
HE3aBUCUMOCTH COObITHH. JlMCKpeTHass ciydaiiHas BENWYHMHA, 3aKOH €€ paclpe/IeicHHUS.
YucnoBble XapaKTEPUCTUKH AUCKPETHON ciaydailHOW BenuuuHbL. [loHATHE O 3aKoHE OONBIINX
qrced.

10

OK 2, OK 4

B ToM 4nciie NPAKTHYECKUX 3aHATHH

18




[Tpaktnueckoe 3anstue 1 «Knaccuueckoe onpeneneHue BepossTHocTH. HezaBucuMbie COOBITHSI.

TeopeMBbl CII0KEHUSI U YMHOKEHHS BEPOATHOCTEN. OK 2,0K 4
[Ipaktuueckoe 3ansatue 2 «Boruncienne BepostHocTel. [Ipuknagneie 3agaun».
Tema3.3 Conep:kanue y4eOHOT0 MaTepuaJia 6
DJIeMeHTBbI [IpencraBnenne nMaHHBIX (TAaOMUIBI, AWArpamMMbl, Tpaduku), TreHepaibHash COBOKYITHOCTB,
MaTeMaTH4eCcKoi BbIOOpKa, cpeaHee apudpmeruueckoe, Mmeauana. IloHsTHe o 3agayax MaTeMaTUYECKOM OK 2, OK 4
CTATUCTUKH CTaTUCTUKH.
PenieHne npakTyeckux 3aJad ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.
B ToM 4nc/ie NpaKTHYeCKUX 3aHATHI 2
ITpaktuueckoe 3anstue 1 «I[Ipeacrapnenne naHHBIX (TaOIUITBI, TUATPAMMBI, TPA(QUKH )». OK 2, OK 4
KonTpoJsbHnas pabora no teme «KomMOMHAaTOpUKa, CTATUCTUKA U TEOPUSl BEPOSITHOCTEN». 2 OK 2
Pasnen 4 «IloBTopeHue» 14
B ToM Ync/ie IpaKTHYeCKUX 3aHATHI 14
@DYHKIMH, UX CBONCTBA U TPapUKU.
OYHKIINH, UX CBOWCTBA U TpauKy.
PeleHre ypaBHEeHU 1 HEPABEHCTB.
Pemienue 3a1a4 Ha npuMeHeHNE GOPMYIT TPUTOHOMETPHH. OK 2,0K 4
Pemenue 3a1ay Ha HaxXOXKAEHUE U TPUMEHEHUE IPOU3BOJHOM.
Pemenue 3a1ay Ha HaxOXACHUE U IPUMEHEHUE IepBOOOpa3HOM.
Pemenue 3a1ay Ha MHOTOTPaHHUKH U KPYTJIbIE TENA.
Bcero 290
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3. YcnoBus peanuszanuu yaeOHOTO IpeaMera

3.1. Jlna peanm3anuu mporpamMmbl Y4eOHOTO TMpeaMeTa JOHKEH OBITh IPEeTyCMOTPEH
yueOHBII KaOMHET Ipo(eCcCHOHATBHBIX JUCIUIUIMH, OCHALICHHOTO 000pYI0BaHHEM:

Crneunanu3upoBaHHas MEOEb:

e Jlocka (MapkepHas) — 1 .
e Crou npenojasarens — 1 wmrT.
e CTOJ CTyI€HUYECKUH ABYXMECTHBIN — 10 KOJUYECTBY O0yUYaAIOLIUXCS.
e CTynbs — IO KOJMYECTBY O0YYarOIINXCS.
TexHnuueckue cpeacTBa 00y4eHUS:
e [lIpoextop — 1 .
e  MynbTUMeINIHBIN 3KpaH — 1 mmIT.
e [lepcoHanbHbINl KOMIBIOTED MpenogaBaTesis — 1 miT.

[TomemieHust 1151 CAMOCTOSITETLHOM U BOCIIUTATENIbHOM pabOoThl 00y4YarOUIXCS OCHAILIECHBI
KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOAKITIOUYCHUS K ceTh «MHTepHEeT» U 00ecreueHueM
JocTynma B DJIGKTPOHHYIO — MH(OPMAIMOHHO-00pa3oBaTelbHyl0  cpeny  DuHAHCOBOTO
YHHBEPCUTETA.

3.2. UndopmanmonHoe obecriedeHne peannu3aliuy IporpaMmel
OcHogHble neuammbwle u 31eKMPOHHbIE U3OAHUA:

1. Maremaruka: anredpa U Hadajga MaTeMaTHYE€CKOTO aHaIHM3a, reoMeTpus. Anredpa u
Havaja MareMmarudeckoro ananm3a 10-11 kimaccel (0a30BbIi 1 yTiyOJICHHBIN YPOBHB) : y4eOHUK /
I. A. Anmumos, M. B. Tkauesa, H. E. ®enoposa [u ap.]. — 7-e u3a. — Mocksa : [IpocBenienue,
2022. — 464 c. — ISBN 978-5-09-099445-3. — Tekcr : oanekrponneii. — URL:
https://znanium.com/catalog/product/1927172

2. Matematuka: anreOpa ¥ Hadaja MaTeMaTUYeCKOro aHajan3a, reomeTpus. ['eomerpusi.
10-11 xmaccer (6a30BbIi 1 yriyoaeHHbIH ypoBHN) : yueOnuk / JI. C. AtanacsH, B. ®@. byry3zos, C.
b. Kagomues [u ap.]. — 11-e u3x., crep. — Mocksa : IIpocBemenue, 2023. — 287, [1] c. : uin. —
MI'Y - mkone). — ISBN 978-5-09-103606-0. — Tekct : oamekrponHsid. — URL:
https://znanium.com/catalog/product/2089980

3. Mep3nak, A. I'. AnreOpa u Havajma mareMatudeckoro aHamusa. 10 kmacc :
yrayOn€éHHbIil ypoBeHs : yueOHuk / A. I'. Mep3nsak. . A. Homuposckuit, B. M. [Tonsikos. — 6-¢
u31., crep. — Mockaa : [Ipocsemenue, 2022. — 480 c. : wir. — ISBN 978-5-09-101586-7. — Tekcr :
snektponHsbiii. — URL: https://znanium.com/catalog/product/2089829

4. Mep3msak, A. I'. Anrebpa u Havama MaremMaTHdeckoro asamm3a : 11 kiacc
(yrmyOnénnslit ypoBeHs) : yueOHuk / A. I'. Mep3nsk, JI. A. Homuposckuii, B. M. Tlonsikos ; mox
pen. B. E. Ilogonsckoro. — 6-e u3n., crep. — Mocksa : [IpocBemenue, 2023. — 412, [4] c. : wI. —
ISBN 978-5-09-103608-4. — Tekcr : AJIEKTPOHHBIN. — URL:
https://znanium.com/catalog/product/2089831

5. Mepznsk, A. I'. I'eometpus. 10-it knace (yrnyonéHuslii ypoBeHs) : yueOHuk / A. T
Mepansk, . A. Homuposckuit, B. M. Tlonskos ; nox pen. B. E. Ilononsckoro. — 7-e u3a., crep.
— Mocksa : Ilpocemenne, 2023. — 272 c. : mn. — ISBN 978-5-09-103609-1. — Tekcr :
sanextpouHbiii. — URL: https://znanium.com/catalog/product/2089981

6. Mepansik, A. I'. T'eomerpus. 11 kmacc (yriyOonéuusiii ypoBenb) : yueOnuk / A. T
Mepsnsik, JI. A. Homuposckuii, B. M. Tlonsikos ; mox pen. B. E. Tlomonbckoro. — 7-€ u3m., cTep.
— Mocksa : Ilpocsemenne, 2023. — 254, [2] c. : mn.- ISBN 978-5-09-103610-7. — Tekcr :
sanextpouHbii. — URL: https://znanium.com/catalog/product/2089982
/JlonoanumensHnole UCMOYHUKU:

1. bammakos M.M. Marematuka: anreOpa u Hayajia aHajan3a, FeOMETpUsl: YUEOHUK IS
CTYJEHTOB Mpo(decCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3allii, OCBAaWBAIOIINX MPOPECCHH U
crnenuansHoctd CI10 / M. .M. Bammakos. — M., 2017.

2. bammMakos M.M. MaTtematuka: anredpa u Hayana aHanmn3sa, reometpus: COOpHUK 3a/1a4
npopUIbHOW  HAMpPABJICHHOCTH: Yy4eb. mocoOue Juisi  CTYIEHTOB MpodheCcCHOHATBHBIX

20


https://znanium.com/catalog/product/1927172
https://znanium.com/catalog/product/2089980
https://znanium.com/catalog/product/2089829
https://znanium.com/catalog/product/2089831
https://znanium.com/catalog/product/2089981
https://znanium.com/catalog/product/2089982

00pa3oBaTeNbHBIX OpraHu3alui, ocBauBaroImuX mpodeccun u crnemuansHocT CIIO / M.
bammaxkos. — M., 2017.

3. bammmako M.M. Marematuka: anredpa u Hayajia aHaiunu3a, TeOMETPUs: DIEKTPOHHBIN
yueOHO-MEeTO/I. KOMILIEKC AJIs CTYJEHTOB Mpo(deccnoHalbHbIX 00pa30BaTeIbHBIX OPraHU3alNM,
ocBauBaronmx npodeccun u cneunansuoctu CI1O / M.U. bammakos. — M., 2017.

4. bammakoB M.M. Maremaruka: anrebpa ¥ Hadajia aHajau3a, TEOMETPHUs: 3aJauyHUK:
yueb. mocoOue [uis CTYACHTOB MNpPO(EeCCHOHAIBHBIX 00pa30BaTENbHBIX OpPTaHU3AIHA,
ocBauBarmux npodeccuu u cnernuanbHoctu CI10 / M.U. bammakos. — M., 2017.
Humepnuem-pecypcul:
https://Ibz.ru/metodist/iumk/mathematics/er.php
https://media.foxford.ru/mathematics_online/
https://resh.edu.ru/subject/12/

21



4. KoHTPOJIb M Oll€eHKA Pe3yJIbTATOB OCBOEHMsI YUeOHOro nmpeaMera
KoHTposb u omeHka pe3yabTaTOB OCBOCHHUS Y4eOHOI0 NpeaMeTa OCYIIECTBIISCTCS

nmpenoaaBaTcJicM B IIPOLCCCE IMPOBEACHUA (prHTaJ'IBHOl"O ompoca, IpakKTHYECKUX 3aHATHH U

KOHTPOJIbHBIX pa60T, TECTUPOBAHUSA, a TAKXKC BBIIIOJIHCHUSA O6y‘IaIOH_II/IMI/IC$I HHIWNBUAYaJIbHBIX

3aJIaHUH.

PesyabTaTsl 00yyeHus

Kpurepum oueHku

DopMbI U METOAbI
KOHTPOJISl M OLleHKH

(ocBOeHHBIE YMeHHSsI, YCBOEHHbIE 3HAHMSI) pe3yabTaToB
o0yueHust
1 2 3
YMennusn:
BBITIOJIHATE ~ apudMeTHYeCKne JAeUCTBUS Hal | « OTIUYHO» —
YUCJIaMH, COYeTas YCTHBIE M IMCHbMEHHBIE | TEOPETUYECKOE

MPUEMBI;, HAXOJIUTh MPUOJIMKCHHBIC 3HAYCHUS
BeIMYMH W TOTPEIIHOCTH  BBIYMCICHUN
(abcomroTHAasT W OTHOCUTENbHAs); CpPaBHHUBATh
YHCIIOBBIC BEIPAKCHHUS;

HaXO/UTh 3HAYEHUs KOPHs, CTENEeHH, Jorapupma,
TPUTOHOMETPUYECKUX BBIPA)KEHUH HAa OCHOBE
OIpeJNIeJIEHUs, MCIONb3ys. INpPU HEOOXOIUMOCTH

MHCTPYMEHTAJIbHBIE ~ CPEJCTBA;  IMOJIb30BAThCS]
OpUOIMKEHHOM OILIEHKOM Npu  HPAKTUYECKHX|
pacuerax;

BBITIOJIHATh npeoOpazoBaHus BBIpAXEHUI,
npuMeHss (GopMyIbl, CBA3aHHBIE CO CBOMCTBAMU
CTENEHeH, JorapugmMoB, TPUTOHOMETPUUECKUX
byHKIMIA

BBIUUCIIATh 3HAYEHHE (QYHKIMM IO 33aJaHHOMY
3HAYEHUIO apryMeHTa IMpH Pa3JIMYHbIX CIIOCOOax
3a/1aHusl QYHKIUU

ONpPEAEIATh OCHOBHBIE CBOWMCTBA YMCIIOBBIX
(GyHKIMI, HIUTIOCTPUPOBATh UX Ha rpaduKax

CTpOUTh  TpaQUKM  M3Y4YEHHBIX  (YHKLUH,
WUIIOCTPUPOBAaTh MO rpaduky  CBOMCTBa

3JIEMEHTApHbBIX (QYHKIUH

HCITIOJIB30BaTh IMOHATHUC q)YHKHI/II/I JJIsA OIIMCaHUs U
aHamM3a 3aBUCUMOCTEN BEITUUYNH

HaXOIUTh IIPOU3BOJHEBIC OJICMCHTApPHBIX
INZEINIVIH
HUCIIOJIB30BAaTh IMPOU3BOAHYIO JJIA HU3YyUYCHUA

coJiepKaHue Kypca
OCBOEHO ITOJIHOCTBIO, 0€3
po0OeIIoB, yMEHUs
c(hopMUpOBaHBbI, BCE
PEIyCMOTPEHHBIC
IIpOrpaMMoil yueOHbIe
3aJJaHUS BHITTOJIHEHBI,
Ka4eCcTBO UX
BBITTOJIHEHUS OI[CHEHO
BBICOKO.

«Xoporio» —
TEOpeTUYECKOoe
coJiepKaHue Kypca
OCBOEHO MOJHOCTHI0, 6e3
po6esoB, HEKOTOPbIE
yMeHHs cPOPMUPOBAHBI
HE/I0CTaTOYHO, BCE
IPeyCMOTPEHHBIE
IporpaMMoil yueOHble
3aJlaHUs BHIMIOJTHEHBI,
HEKOTOPBIE BUJIBI
3aJJaHUM BBITTOJHEHBI C
omrOKaMu.

((yJIOBJ'IeTBOpI/ITeJ'H)HO» —

@pOHTAIBHBIN OIIPOC,
MaTeMaTUYECKUN
JOUKTAHT,

3amura pedepara,
BBIIIOJTHECHHUEC
IIPE3CHTALINN,
TECTUPOBAHUE,
KOHTPOJIbHbIE pabOThI

OpOHTAIBHBIHI OIIPOC,
MaTEeMaTHYeCKUI
JUKTaHT,

3ammura pedepara,
BBITIOJIHEHHE
IPE3CHTAlINH,
TECTUPOBAHUE,
KOHTPOJIbHBIE paOOTHI

@pOoHTAIBHBII OIpOC,

CBOMCTB ()YHKIMH U NOCTPOSHUS IpaUKOB TEOPETUYECKOE MaTeMaTU4YECKUI
IIPUMEHATh MNPOU3BOJHYIO JUIL IIPOBENECHHUS | COACPKaHME Kypca JIUKTaHT,
NpUOIMKEHHBIX BBIYMCICHUH, pelarh 3aJa4d | OCBOCHO YaCTUYHO, HO 3amurTa pedepara,
MPHUKJIAHOTO  XapakTepa Ha  HAaXOXKICHHUEC | IpoOesbl He HOCAT BEINIOJTHEHNE
HauOOJIBIIEr0 U HAMMEHBIIETO 3HAYCHHS CYIIECTBEHHOTO HpE3EHTalNH,
BBIUUCIIATE B MPOCTEHUIINX CIIy4YasX IUIOMIATN H | XxapakTepa, TECTUPOBAHHUE,
00BEMBI € MCIIOJIb30BAHMEM OMNPEIEIEHHOTO | HeoHXOqUMBIE yYMEHUS KOHTPOJIbHBIE pabOThHI
HHTETpaJIa, paboThl C OCBOEHHBIM

peiars panroHaIbHEIE, TIOKa3aTENbHBIC, | MaTepHanoM B OCHOBHOM

JorapupMHUEcKue, TPUTOHOMETPUYECKHUE
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YpaBHCHUA, CBOAAIIMNECS K JIMHEIHBIM n
KBAaApPATHLIM, a4 TAKKXC aHAJIOTUYHBIC HCPABCHCTBA
U CUCTEMBI,

UCIOJIb30BaTh TIpaUuecKuii METOJ pPEelIeHUS
YpaBHEHUW U HEPABEHCTB;

n300paxkaTh HAa  KOOPAWMHATHOH  IIOCKOCTH
pELICHUST YpaBHEHUH, HEPABEHCTB M CHCTEM C
ABYMA HCU3BCCTHBIMU,

COCTaBJIATh U pellaTh YPaBHEHUs U HEPaBEHCTBA,
CBSI3bIBAIOIIME  HEU3BECTHbIC  BEIMYUHBI B
TEKCTOBBIX (B TOM YMCJIE NPUKIIAJHBIX) 3a]]a4ax;

pemars mpocTeilire KOMOMHATOPHBIE 3aJayu
METOAOM Iepedopa, a TaKKe C MCIOIb30BAHUEM
W3BECTHBIX (hopmyi;

BBIYHCIIATH B HpOCTGfIHIPIX clIydadax BCPOATHOCTHU
COOBITHH Ha OCHOBE nmoacdycTra yucjia uCX0oa40B,

pacrio3HaBaTb Ha YCpTeIKax n MOACTIAX
IIPpOCTPAaHCTBCHHLIC (1)0pr1; COOTHOCHUTDB
TPEXMCPHBIC O0BEKTEI C HX OIIMCaHHUAMU,
I/I306pa)KeHI/IHMI/I;

OMHCHIBATh B3aMMHOE PACIIONIOKEHUE MPSAMBIX H
IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATH
CBOM CYXKJIEHUS1 00 ITOM PACIIOJIOKEHNH;

AHAJIIM3UPOBATH B HpOCTGﬁHIPIX CJIydadaX B3aUMHOC
PACIIOJIOKCHHUC 00BEKTOB B IPOCTPAHCTBC;

I/I306pa)KaTB OCHOBHBIC MHOFOFpaHHI/IKI/I n
KPYTJIbIC TEJIa; BHIMOJIHATH YEPTEXKH IO YCIOBHUIM
3a/1a4;

CTPOUTDH HpOCTGfII.HHG CCUCHUA KY68., IMPU3MBI,
IMUpaMubl,

peuiath  INUIAHUMETPUUCCKUE U HpOCTCfII.HPIC
CTCPCOMCTPHUICCKUC 3adadyvd Ha HAXOXKIACHUC
TeOMCTPHUICCKUX BCIIMYHH (I[J'II/IH, YIJIOB,

riomasei, o0beMoB);

HCIIOJIb30BAaTh IIPpHU PCHICHUN CTCPECOMECTPUICCKUX
3aaa4 IJIaHUMETPUUCCKHUC q)aKTBI n MCTOABI;

MPOBOJIUTH JI0KA3aTEIbHBIE PACCYXKACHUS B XOJE
perieHus 3anaq

MCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS
B MPAKTUYECKON NESATEIbHOCTH U MOBCEIHEBHOU
KU3HU:

— JI7IS1 MPAKTHYECKUX PAcueToB 1Mo GpopMyram,
BKIIOYask  (OPMYJbI, COJIEpKallue CTENeHH,
paauKanbl, JTOrapupmMbl U TPUTOHOMETPUUYECKUE
GYHKIMM, UCHONB3YS TMpPU  HEOOXOIUMOCTU
CIpaBOYHbIE  Marepuaidbl U  MPOCTEHIINE
BBIYMCIIMTEIIbHBIC YCTPOICTBA;

c(hOopMHpOBaHHI,
OOJBIIUHCTBO
MPEyCMOTPEHHBIX
nporpamMmmoit o0ydeHus
y4eOHBIX 3aJJaHuI
BBITIOJTHEHO, HEKOTOPHIE
13 BBITIOJTHEHHBIX
3aJlaHU coaepxKaT
OINOKH.

«HeynoBieTBOpUTETHEHO
— TEOPETHYECKOE
COZIepKaHMe Kypca He
OCBOEHO, HEOOXOIUMEIE
yMEHHS He
c(hopMUpOBaHBI,
BBITIOJTHEHHBIE YueOHbIC
3aJJaHus COJIEPKAT
rpyOble OMIMOKH.

@pOHTAIBHBIN OIIPOC,
MaTeMaTU4YeCKUn
JTUKTaHT,

3ammTa pedepara,
BBITIOJIHEHHE
MpEe3eHTAalINH,
TECTUPOBAHHUE,
KOHTPOJIbHBIE paOOTHI

@pOHTaIBHBIN OIIPOC,
MaTeMaTUYECKUN
JAKTaHT,
3amura pedepara,
BBIIIOJTHECHHUEC
IIPE3CHTALINN,
TECTUPOBAHUE,
KOHTPOJIbHBIE pabOThI

OpOHTAIBHBIHI OIIPOC,
MaTE€MaTHYECKUI
JUKTaHT,

3ammra pedepara,
BBITIOJIHEHHE
MIpe3eHTalHH,
TECTUPOBAHUE,
KOHTpPOJIbHBIE PAa0OTHI
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— JJA  ONHUCaHWs C TOMOUIbIO  (YHKLUH
pasIUYHBIX 3aBHCUMOCTEH, MpPEICTABICHUS HX
rpadu4ecKy, HHTEPIPETAuH rPa(UKOB;

— pelleHus NPUKIATHBIX 3a/1a4, B TOM 4HCIIe
COLMAJIbHO-9KOHOMHUYECKUX M (U3NYECKUX, HA
HauOoNpIINE W HAaWMEHBIIUE 3HAYCHHS, Ha
HaXO0XKJICHUE CKOPOCTU U YCKOPEHHUS;

— AN TIOCTPOGHUST M HCCIEIOBaHUS
MPOCTEUIINX MaTEMaTUYECKUX MOJIETICH;

— JJIA aHalu3a pealbHbIX YMCIOBBIX JaHHBIX,
IIPEJCTAaBICHHBIX B BUJIE AUarpamMm, rpauKos;

— a”Hanmu3a MHPOPMALUMU  CTATUCTUYECKOTO
XapaxTepa;

— Ana ucciefoBaHus  (MOJEIUpPOBaHMS)
HECIJIOKHBIX MPAKTUYECKUX CUTYaIlMii HAa OCHOBE
W3YYEHHBIX (POPMYIT U CBOKCTB QUTyp;
BBIYMCIICHHS] 00bEMOB U IIOIIA/IeH TOBEPXHOCTEHN
IPOCTPAHCTBEHHBIX ~ T€l  INpU  pEIICHUH

Hp AKTUYCCKUX 3ajaad, I/ICHOJII)?,YH HpI/I
HEOOXOIMMOCTH CIIPaBOYHHMKHU i
BBIYMCIIUTEIIbHBIE YCTPOMCTBA.

3Hanusa:

3HAUCHHE MaTeMaTUYECKOM HAayKW JIs1 PCIICHUA
3aj1a4, BO3HHKAIOIIMX B TEOPHU U IPAKTHKE;
UPOTY U B TO XK€ BpeMs OIPAHUYECHHOCTH
OPUMCHCHHUST ~ MaTeMaTHYeCKUX  METOAOB K
aHAJIN3Y U UCCIICIOBAHUIO IIPOIIECCOB U SBICHUH B
pUpoJIe U OOIIECTBE;

3HaY€HHUE NMPAKTUKU U BOIPOCOB, BOZHUKAIOIINX B
caMoil Maremartuke JUII  (QOPMHUPOBAaHUS MU
pa3BUTHS MaTeMaTHYEeCKOW HayKH; HCTOPHIO
pa3BUTHS MIOHSITHS quca, CO3/1aHHUs
MaTEeMaTHUYeCKOro aHajin3a, BO3HUKHOBEHUS U
pa3BUTHsI TEOMETPHH,

YHUBEPCAIBHBIM  XapaKTep 3aKOHOB JIOTMKH
MaTEeMaTHYECKHX paccyXIeHUH, ux
MIPUMEHUMOCTh BO BCEX OOJIACTSIX YEJIOBEUECKOMN
JESITENIbHOCTH,

BEPOSITHOCTHBIA XapaKTep pa3IudHbIX MPOLECCOB
OKPY’KaroILEro Mupa

@pOHTAIBHBIN OIIPOC,
MaTeMaTUYECKUN
JUKTaHT,

3amura pedepara,
BBITNIOJTHEHHE
IIPE3CHTALINN,
TECTUPOBAHUE,
KOHTPOJIbHBIE paOOTHI
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