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1. HIOACHUTEJIBHAA 3AIITMCKA

AnantupoBaHHas pabodas MporpamMma 1o ydeOHOMy mnpeamery «MaremaTuka»
(yrnyOneHHslii ypoBeHb) (mpeamerHas obOiacth «MaTtematuka W uH(pOpMaTHKa») (Hanee
COOTBETCTBEHHO — MporpamMma) paspadoraHa Ha ocHoBaHuu TpeOoBaHuit ®I'OC COO, DOOII
COO u ®rocC CIIO, B ToM uHciae JOKAIbHBIX aKTOB KOJUIe[KA Ui peaau3aluu
obpazoBarenbHOl Tporpammbl 1o mpodeccuu 09.01.03 OnepaTop MHGOPMAIIMOHHBIX CUCTEM U
pECypcoB, BKJIIOYACT TMOSCHUTEIBHYIO 3allMCKy, COAEp)KaHHE OOy4YeHHs, IIaHUpYyeMble
pe3yibTaThl OCBOCHMS NPOTrpaMMbl, TEMATUYECKOE IUIAHUPOBAHHUE., YCJIOBUS pealn3aliu
a/IalITUPOBAHHOM 00pa30BaTENbHON MPOTPAMMBI.

B paspenax  amanTupoBaHHOM — pabodeil  mporpaMMmbl  BBIACICHO  KVPCUBOM
npo¢eCCHOHATFHO OPHEHTUPOBAHHOE COJIEP)KAaHHE NPEIMETa, HAlIPABJICHHOE Ha MHTErPALIUIO C
coJiepKaHueM 001enpopecCHOHAIbHBIX JUCUUIUINH U TPO(ECCUOHAIBHBIX MOTYJIEH.

[IporpaMMa 1o MaTemaTHKE YIJIYOJIEHHOTO YpPOBHS MJi1 OOYyYaroIIMXCS Ha YpOBHE
cpeaHero oOmero o0pa3oBaHus pa3padoTaHa ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHMIA,
NOPEIbABISEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIMHA POCCHICKOTO OOpa3OBaHMSL.
Peanuzanus  mporpaMMbel 10 MareMaTMKe — OOecliedMBaeT  OBJAJIEHHE  KIIIOUEBBIMU
KOMIIETEHIMSIMUA, COCTaBJISIFOIIMMHU OCHOBY JUISI CAMOPA3BUTHUSI U HENMPEPHIBHOTO 0Opa30BaHMA,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO U IIO3HABATEJIbHOIO Ppa3BUTHUS JIMYHOCTU
oOyJaromuxcs.

B nporpamme mno MmaTemMaTMKe YUYTE€Hbl HMJAE€M M IIOJOKEHUS KOHLENLHUU Pa3BUTHS
mareMmaThueckoro oOpasoBanusi B Poccuiickoit ®denepanuu. Maremarndyeckoe oOpa3oBaHue
JOJDKHO —peliath 3ajady oOecrneueHuss HeOoOXOAMMOro CTpaHe 4Yuciaa oOydaroluxcs,
MaTeMaTHyYecKasi MOAr0TOBKa KOTOPBIX ObuIa Obl J0CTaTOYHA I MPOJODKEHUS 00pa3oBaHuUs
[0 pa3jIMYHbIM HANpaBJICHUSAM, BKIIOYas INPENOJABAHME MATEMaTHUKU, MaTeMaTUYEeCKUe
UcclieIoBaHus, paboTy B chepe MHPOPMALMOHHBIX TEXHOIOTUI U JPYTUX, a TaKXKe 00ecredyeHus
JUI  KaXJI0TO OO0YYaromerocs BO3MOXKHOCTH JIOCTHIKCHHS MAaTeMaTHYeCKOH ITOJATOTOBKH B
COOTBETCTBUM C HEOOXOAUMBIM €My ypoBHeM. Ha perieHue 3Tux 3a1a4 HalellieHa mporpamma 1o
MaTeMaTHKe YIi1yOJE€HHOTO YPOBHS.

Heo6xoanMocTs MaTeMaTHUECKONW MOATOTOBKU 00YCIIOBJIEHA 00YCIOBICHO POCTOM YHCIa
CHEIMAIbHOCTEH, CBSA3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHMEM MaTeMaTuku (B cdepe
HSKOHOMHKH, OHW3HEce, TEeXHOJOIMYeCKHX o01acTsaX, TyMaHUTapHbIX cdepax). KommuectBo
oOydaromuxcsi, Ui KOTOPBIX MaTeMaTHKa CTaHOBUTCS (yHAaMEeHTOM 00pa3oBaHuS,
IUTAHUPYIOIUX 3aHUMAThCsl TBOPUYECKON M MCCIIEI0BATENbCKOM pabOTON B 00IaCTH MaTEMaTHKH,
MH(pOPMATUKH, (U3UKH, IKOHOMUKH U B JIPYIMX OOJACTAX, YBEJIUYUBAETCS, B TOM YHCIIE C
y4eToM oO0ydJaromuxcs, KOMY MaTeMaThKa HyXKHa JUId HCHOJb30BaHUS B Ipodeccusx, He
CBSI3aHHBIX HEMTOCPEJCTBEHHO C HEM.

[IpuknaaHas 3HaYMMOCTh MaTeMaTHKU OOYCJIOBJEHA TEM, YTO €€ MPEeIMETOM SBIISIOTCS
(dyHIaMeHTallbHbIE CTPYKTYpPbHI HAIllEero MHUpa: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJIUYECTBEHHBIE
OTHOILEHHS, (PYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTErOpUH HEONPEAENEHHOCTH, OT MPOCTEHIINX,
YCBaMBAa€MbIX B HEMOCPEACTBEHHOM OIIBITE€, O JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX MJIs
pa3BUTHs HAy4YHBIX W TEXHOJOTMYECKHX HAEH. be3 KOHKPETHBIX MaTeMaTHMYeCKUX 3HaHUU
3aTpyJHEHO MOHMMAaHUE MPHUHIMIIOB YCTPOMCTBA M HCIOJB30BAaHUS COBPEMEHHON TEXHHKH,
BOCIIPUATHE U HMHTEPIIpPEeTalusl pasHOOOpa3HON COLMAIbHOM, IKOHOMMYECKOH, MOJUTHYECKOU
uHpopMannu, Manod(p(deKkTUBHa NOBCEIHEBHAs IpaKTUYecKas JesATeNbHOCTh. Bo MHOrmx
cdepax npoheccCHOHAIBHON JAeITEIbHOCTU TPEOYIOTCSI YMEHMS BBIMOIHATH PACUY€Thl, COCTABIIAThH
QITOPUTMBI, MPUMEHATH (DOPMYIBI, MPOBOAUTH I'€OMETPUYECKHE H3MEPEHHUS M IMOCTPOCHUS,
YuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATh M MPEICTABIATh MHPOPMALUIO B BUAE TaONIMII,
Jyarpamm 4 rpaukoB, MOHUMATh BEPOSITHOCTHBINA XapakTep cilydailHbIX COOBITUH.

ONHOBpEMEHHO C pacHIMpeHueM cdep NPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM
oOuiecTBe Bce 0oJiee BaXKHBIM CTAHOBUTCS MaTEMaTHUECKUN CTHIIb MBIILIJICHUS, TPOSIBIISIOIINNCS
B ONPEJICIIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce n3ydyeHns MaTeMaTUKU B apCeHas PUEMOB
U METOJIOB MBIIIJIEHUS YeJI0BEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKLHUS U ACTyKIUS,
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o0oO0mIeHne W KOHKPETH3allMsl, aHalu3 M CHHTE3, KiacCHu(UKauus W CcHCTeMaTH3alus,
abctparupoBaHue M aHanorus. OOBEKTb MaTeMaTHYECKUX YMO3AKIIOYEHUH, IMpaBUia HX
KOHCTPYUPOBAHHS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX TOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHusi (GopMysnpoBaTh, 0OOCHOBBIBATh U JIOKA3bIBATh CY)KICHMs, TEM CaMbiM (OPMHUPYIOT
JIOTHYECKUI CTWUJIb MBIILICHUA. Benyiias poib NpUHAMICKUAT MareMaTHKE B (HOPMUPOBAHHU
QITOPUTMUYECKON KOMIIOHEHTB! MBIIIJIEHUS U BOCIIMTAaHUM YMEHUH J1€HCTBOBATh 110 3a/laHHBIM
JIroOpuTMaM, COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYUPOBaTh HOBbIE. B mpouecce pemieHus
3ajjad - OCHOBBI JUIsl OpPraHM3aLUU Y4eOHOH JEesATeIbHOCTHM Ha YpOKaX MaTeMaTHKU -
pa3BUBAIOTCSI TBOPUECKASI U IIPUKIIAIHASL CTOPOHBI MBIIIIJICHUS.

OOyueHue MaTeMaTHKE Jla€T BO3MOXKHOCTh pa3BUBaTh Yy OOYYAIOLIMXCS TOUYHYIO,
palMoOHATBFHYIO U MH(POPMATUBHYIO PeUb, YMEHHE OTOMpaTh HanboJjee MOJXOASIINE S3bIKOBBIC,
CHUMBOJIMYECKHE, TIpaUuecKue CpelcTBa [UId BBIPRKEHUS CYXICHUM W HarJIAJHOIO MX
IIPEJICTaBICHMUSL.

Heo6xoauMbpIM KOMIOHEHTOM OOIIEeH KyIbTypbl B COBPEMEHHOM TOJIKOBAaHUM SIBJISETCS
oOuiee 3HaKOMCTBO C METOJAMU NO3HAHUS JEHUCTBUTEIBHOCTH, NPEACTABICHUE O MPEAMETE U
METO/Ie MAaTeMaTHKH, €r0 OTIMYUSAX OT METOAOB E€CTECTBEHHBIX M T'yMAaHUTAPHBIX HayK, 00
OCOOCHHOCTSIX NPUMEHEHUS MaTeMaTHKU Ul pEIIeHHWs HAYYHbIX M TNPUKIAIHBIX 3ajady.
MaremaTtnueckoe 0Opa3oBaHHME BHOCUT CBOM BKIaJ B (OpMHpOBaHHE OOIIEH KyJIbTYphl
YeJl0BeKa.

W3yuenne MareMaTHKM CIIOCOOCTBYET  3CTETHMYECKOMY  BOCHUTAHUIO  YellOBeKa,
NOHMMAHUIO KpacoTbl M  M3SALIECTBA MAaTEMAaTUYECKUX  PACCYKICHHUH, BOCIPHUSATHIO
reoMeTprYecKuX (hopM, YCBOCHHUIO U/Ied CHMMETPUH.

[TpuopuTeTHBIMH TIETSIMH OOyUYSHHSI MaTeMaTHKE Ha YIIIyOJEHHOM YPOBHE IMPOIOJDKAIOT
0CTaBaTbCA:

dbopMHupoBaHHE  IEHTPAJIbHBIX  MATEMaTHYECKUX  MOHATUH  (YHMCIO,  BEIUYMHA,
reomerpuueckas (Gurypa, IHepeMeHHas, BEpOSTHOCTb, (YHKLHSA, HPOM3BOJHAs, HHTErpai),
o0ecrieunBarOIIUX IPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTeMaTHYeCKOro oOpa3oBaHUs
o0y4aromuxcs;

MoJ/iBeJiIeHue O0y4arouuxcs Ha JOCTYIHOM Il HUX YPOBHE K OCO3HAaHHUIO B3aHMMOCBS3U
MaTeMaTHKH U OKPYKAIOLIEro MHUpa, MOHMMAHUIO MaTeMaTHKU KaK 4acTu OOLIed KyJIbTypbl
YeJI0BEUYECTBA;

pa3BUTHE  UHTEJUIEKTyaJlbHBIX U TBOPYECKUX  CHOCOOHOCTEH  oOydaromruxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUH, KPUTUYHOCTH MBIIIEHUS, HHTEpeca
K N3Y4YEHHUIO MAaTEMaTHKU;

(dbopMupoBaHue (YHKIIMOHATBHON MAaTeMaTH4YE€CKOW IPaMOTHOCTU: YMEHHUsSl pacro3HaBaTh
MaTEMAaTUYECKUE aCIEKThl B PEAJbHBIX >KM3HEHHBIX CHUTYyallUsX M IPH HM3YYEHUM APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, pOpMyIMpoOBaTh UX Ha
A3BIKE MAaTEMaTMKM U CO3/1aBaTb MaTeMaTHYECKHE MOJEIH, IPUMEHATh OCBOCHHBIN
MaTeMaTU4eCKU anmapaT  JUid  pelleHMs]  NPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH ITOJIyYE€HHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSMHU COJIEP>KaHUS MaTEMATHKHU YIITyOJIEHHOTO YPOBHS ABIsAIOTCS: "Huncna
u Bbraucnenus", "Anrebpa" ("AnreOpamueckue BbIpaxeHHA", "YpaBHEHUS M HepaBeHCTBA"),
"Hauana maremaruueckoro ananu3za", "I'eomerpus” ("I'eomerpuueckue purypsl u ux cBoicrtna',
"U3mepenue reomerpudeckux BenuuuH"), "BeposTHocTh M cratucTuka'. JlaHHBIE JMHUH
pa3BUBAIOTCSl MapajljIeNIbHO, KaXkJas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJHAKO He
HE3aBHCHMO OJlHa OT JpYroi, a B TECHOM KOHTAaKTe M B3aumojeiictBuu. Kpome srtoro, mx
o0OBeAMHSIET JIOTMYeCKas COCTaBJSIONIAasl, TPAaJUIMOHHO TMpHCyIIass MaTeMaTHKe U
IPOHM3BIBAIONIAS BCE MAaTEMAaTUUYECKHUE KypChl U cojiepkarenbHble TuHuU. ChopMynupoBaHHOE
TpeOoBaHuE "yMEHHE ONEepUpOBaTh MOHATUSMU: OIpeNeeHHe, akcuoMa, Teopema, CIeJICTBUE,
CBOWCTBO, MPU3HAK, 10KAa3aTeIbCTBO, PABHOCUIbHbBIE (POPMYIUPOBKH, YMEHUE (HOPMYIHPOBATH
oOpaTHOE€ W MPOTUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH TMPUMEPHl U KOHTPIPUMEDPHI,
MCIIOJIb30BaTh METOJ MaTEMaTHMYECKON WHAYKLUHU, MPOBOJUTH JOKA3aTENIbHBIE PaCCyKICHUS
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[IPH PEUICHUH 337124, OI[CHUBATh JIOTHUECKYIO MTPAaBUIIBHOCTh PACCYKACHHI' OTHOCUTCS KO BCEM
yueOHBIM KypcaMm, a (popMHpOBaHUE JOTMUYECKMX YMEHHIl pacrpeaensercss Mo BCeM Trojam
0o0ydeHHUs Ha YPOBHE CPEeIHEro 00IIero o0pa3oBaHwsl.

Matemaruka sIBIsieTCS 0OsI3aTENIbHBIM MPEIMETOM Ha JaHHOM YpOBHE OOpa3oBaHUS.
Hacrosimelt mporpaMMoil mo mMareMaTHKe NpeaycMaTpUBaeTCs M3y4YeHHE y4eOHOro IMmpeaMmera
"MaremaTtuka" B paMKax TpeX Yy4eOHbIX KypcoB: "AureOpa W Hayajla MaTeMaTHYeCKOTO
aHaimza", "l'eomerpus”, "BepostHocTh 1 cratuctuka". @OpMHUpOBAHUE JOTMYECKUX YMEHUI
OCYIIECTBIISIETCS. Ha TMPOTSDKEHWHM BCeX JIeT OOydeHUs Ha YpPOBHE CpEAHEro OOIlero
00pa30oBaHus, a 3JIEMEHTHI JIOTUKH BKIIIOYAIOTCS B COJIEPIKaHUE BCEX Ha3BAaHHBIX BBIIIE YUEOHBIX
KYpPCOB.

Ocobennocmu npenooasanus npeomema «Mamemamuxa» odyuarouwumcsa ¢ PAC

Mmnoeue obyuarowuecs ¢ PAC obnadarom xopouwtumu eviyuciumensvuvimu Hagvikamu. OHu
MO2ym cuumams 6epHO, 8 ObICmMpoM memne, 8 MOM Hucie, YCMHO, YCNeuiHbl 8 6bINOJHEeHUU
3a0anuii, mpebylowux NpUMeHeHUs YCB0EeHHbIX paHee aneopummos u opmyn, 0OHAKO MO2ym
UCNBIMBIBAMb 3aMPYOHEHUS. HA IMane 8b100pa HYHCHO20 al20PUMMA UL OopMYIibl.

YV obyuarowuxca ¢ PAC naubonvwue 3ampyoHeHUs GO3HUKAIOM NpU peuleHuu
MEeKCMOoBbIX 3a0ad U3-3a HEOOCMAMKO8 NEeKCUKO-2PAMMAMUYLECKO20 CMpPOos pedu, HapyuleHus
NOHUMAHUS NPUYUHHO-CIeOCMBEHHbIX c8sa3ell U OeuyumapHocmu  oobpadxcenus. OHu
3amMpyoOHsIIOMCSL  8blOCIUMb  3HAYUMYIO Ol pewtenus 3a0auu  ungopmayuio. C  mpyoom
oCYuecmenaiom nepeHoc Npu peuleHuu OOHOMUNHBIX 3a0ay 8 Cclyude He3HAYUMENbHO20
UsMeHeHUs. hOpMyIUposKU, ewe mpyoHee UM 0aemcsi NPUMeHeHUe NOJYYEHHbIX AKA0eMU4ecKux
HABbIKOB 8 pealbHOU JHCU3HU. H3-3a «OYKEANbHO20» NOHUMAHUSL NPOYUMAHHO20 OHU MO2YM He
3ameuams KOC8EHHbIX opmyauposok. Yacmo pewarom 3a0ayu, npocmo MAHUNYIUPYs YUCIAMU
6e3 NOHUMAHUSL I02UKU PeldeHUs.

Hadxce me uz obyyarowuxcs, Komopvle 8 COCMOSHUU NPABUILHO peuams 3a0ayl,
CYUWeCmBeHHO — 3ampYOHAIOMCA 8  CXeMAmu3ayuu  peuleHusi, COCMABIeHUU B8EepHOU U
UHGOpMamueHoll Kpamkou 3anucu, COCMAasieHuu NiaHa peulenus 3adauu u yepmedca. Hm
MpyOHO NOHAMb, a mem 0o/lee 00bACHUMb, NOCIe008AMENLHOCb IMAN08 PEeuleHUss U Cymb
Mmo2o um UHO20 Mamemamuueckoeo Oeucmeus. Ewe mpyonee unmepnpemuposams
pe3yibmamul 8 3a0aye U Ucciedo8ams NoJIYyUeHHOe peuleHue.

Ilpu svinonnenuu 3a0anull Ha pacnosHasanue 102U4ecKyU HeKOPPEKMHbIX 8blCKA3bIBAHUL,
pelulerue 102udeckux 3a0ay, mpeoyrumux paccylcoeHus U 00vACHeHUs X00a C80e20 pelleHus,
0y0ym 603HUKAMb CYUjecmeeHHble MPYOHOCU.

Obyuarowumess ¢ PAC u3-3a nepasHomepnocmu pazéumus NCUXUYECKUX QYHKYUL
MpPYOHO — OCYWeCmENamb NEePeHOC NONYYEHHbIX 3HAHULL U3 OOHOU obaacmu 6 Opyayio,
NpocHO3UpOsams  npedgapumenvhvle pe3yivmamsl. Hanpumep, ouu  xyoce, uem ux
HeUpOmunuyHvle C8ePCMHUKU CNPABIAIOMCS C NPUKUOKOU pe3yIbmamos, m.K. UM je2ue npocmo
8LICUUMAMb MOM Pe3yIbmam.

Obyuarowumeca ¢ PAC docmamouno cnoscno oaemcs noobop 6apuanmos peuieHus,
8b100p ANOPUMMA U3 HAOOPA YIHe OCBOCHHBIX.

Hexomopuvie obyuarowuecs ¢ PAC ckionnvl k makpoepaguu. B makom cnyyae um
MpPYOHO NOMeCmums Yu@py 6 Kiemky, CIOHCHO coOI00amsb aKKypamHOCMb NPU NUCLMEHHbIX
BLIYUCTEHUSAX, Hanpumep, 8 CmMoaOuK, npu 3anucu opobeltl, cmeneHell Yyucia u npeoopazosanuu
ONUHHBIX @bipadicenuti. M 5mo Heu30edcHo npusooum K ouudOKam 8 8bI4UCTIeHUSIX.

U3-3a nnoxo paszeumotl MOmMopuKu u HeOOCMAmMOYHOU CO2NACOBAHHOCMU pabombl pyK
APpU NOAL306AHUU JUHEUKOU UIU YUPKYIEM, 00yuaiowuecss UCnbulmulearom 3ampyoOHeHUs npu
BLINOIHEHUU Yepmedceli, U300padceHuy @ueyp, 4mo CYWecmeeHHO OCLONCHAEem YCHeuHoe
nPOX0dHCOeHUe Kypca 2eoMempuu.

Hapywenus npocmpancmeennvlx npedcmasieHull, ecmpeyaowuecs ) HEKOMOPbIX
obyyarowuxcs ¢ PAC, mocym nHecamueHo ckazoleamvbcs HA peulenuy 2eoMempuyeckKux 3a0ay.

s npeodonenus 603HUKAIOWUX 3AMPYOHEHUU U  OOCMUMNCEHUS.  NIAAHUPYEMbIX
Pe3yIbmamos HeodXo00UMo.



- pazpewiamsv odoyuarowumca ¢ PAC umems 6 xauecmee cnpagounozo mamepuana 8u3yaibhvle
cXeMbl U aneopummbl, ONOPHble KOHCHEKMbl, NOULA208ble UHCIPYKYUU, NOMO2Aatowue 8 peuleHuu
MamemMamuyecKux 3a0ay (8 mom uucie, U 80 8pems NPAKmuyeckux pabom);

- COKpawams 06veM NUCbMEHHBIX 3A0AHUL NPU COXPAHEHUU YPOBHSL CLONCHOCTIU,

- 8 mom cayyae, ecau odoyuaiowutics ¢ PAC ucnvimvieaem cmotikue mpyoHOCmU 8 Mom, 4mooul
cXemMamuzuposams  peutleHue, COeiamv  NPAGUILHBIL  Yepmedc, COCMABUMb GEPHYIO U
UHGOPMAMUBHYIO  KpAMKYI0  3ANUCb, COCMABUMb NIAH peuleHUs 3a0ayu, O00bACHUMb
nOCie008AmMenIbHOCHb — 3MAN08  peuwleHus U CYmb  Mo20  UIU  UHO20  Oelicmeus,
UHMeEpnpemuposams — pe3yabmamsl 6 3a0aye UIU UCCIe008amb NOLYYEHHOe peuleHue,
PeKoMeHOyemcst He Npeovsisiiamb 6ecb 00beM mpeDO8anHull HA NEPBOHAUANLHOM dmane,
Hanpumep, 02paHUdUmMbCs NPOCMbIM peueHuemM 3a0aiu, npoooatcas pabomy no nOIMANHOMY
NPeo0ONeHUI0 IMUX MPYOHOCMEU U 8bIPAOOMKeE ANOPUMMA PeweHuUs 3a0ay Smo2o mund,

- Npu HeOOCMamo4HO pAa3euUmMol MOMOPUKe UNU CKIOHHOCMU K Maxkpozpaguu, paspeuums
obyuarouemycs No1b308amMbCsi MEMpadvio 8 KPYNHYIO KIEmK),

- npu HeobXo0UMOCMU UCNONb306aMb paziudnvle mecmol, |T-mexnonrocuu ons evinonHeHus
bonbuux no 06vemy 3a0anull, 3aMeHy YCMHbIX 3a0aHUll HA NUCbMEHHbIe;

- NpU CMOUKUX 3AMPYOHEHUAX NpU NOCMPOEHUU Yepmedicell 8 Kypce 2eoMempuu 803MONCHO
OONOIHUMENbHOE UCHONb306AHUE YUPDPOBLIX 00PAZ08AMENbHLIX DECYPCO8, BU3VATUSUPYIOUUX
eeomempuieckue npedcmagieHus;

- npu HenocpeocmeenHom obuenuu c ooyyarowumca ¢ PAC neodazozy Heobxooumo
MUHUMUSUPOBAMND 8 CB0€ll peyll UBTULUHION IMOYUOHATLHOCIb, UPOHUIO U CAPKA3M, CLONCHbIE
ecpammamudeckue KOHCMpYKYuu.

Tak orce, Kaxk u 8 Opyaux npeoMemuvix 00IACMAX Ol NEPeHOCd NOJIYYEHHbIX 3HAHUL 8
PEAIbHYIO HCU3HbL PEKOMEHOYEMCsi c030a8amb YCa08Usl 01 OMpabdomKu NOJIYUeHHbIX HABbIKOG 8
NOBCEOHEBHOU HCUZHU.

Yuumvieas  uepasnomepnocmv  oceoenus  obyuarowumca ¢ PAC  pasauunvix
memamuyeckux ooaacmeti no OAHHOMY HpeoMemy, NPUHUMASL 60 GHUMAHUE e20 CUNbHble U
cnabvle CMOPOHLL 8  061A0CHUU NPEOMEMHbIM — cooepicanuem Kypca «Mamemamuxay,
Heobx00uMo cmpemumscsi 6 coz0anuu ona ooyuaroweeocs ¢ PAC cumyayuu ycnexa kax 8
VPOUHOU, MAK U 6HEYPOUHOU OestMenlbHOCIU N0 OAHHOMY NpeOMenty.

2. COAEP)KAHUE OBYUYEHUA
Yuebnbix kypc ""AJredpa u HaYaIa MaTEMAaTHYECKOro aHaau3a'"
"Yucsaa v BbIYHCTCHUA"

Pannonanehbie yncna. OOBIKHOBEHHbBIE M JIECATUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUYHbIE
nepuoandeckue 1podu. [Ipumenenue qpobdeii 1 MpOIeHTOB [Tl PelIeHUs MPUKIAIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTpACIel 3HAHUHI U PEaJbHOMN KU3HU.

JleiicTBuTenbHBIe YKcla. PalmoHanbHble W UppallMoHalbHBbIe YHcha. Apudmernyeckue
onepaluy ¢ JCUCTBUTEIIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA M €ro CBOMCTBA.
[TpubnkeHHble BBIYUCICHHUS, TMpPaBWIA OKPYIJCHHs, TNPUKHUIKA M OIEHKAa pe3ylbTara
BBIYMCIICHHIA.

Crenens ¢ nenbiM nokazateneM. bunom Heiotona. Mcnonb3oBanue moaxoasieii (hopMbl
3aMUCH IEUCTBUTEIIBHBIX YUCET JJI PEIICHUS TPAKTUYECKUX 3a/1a4 U TPEICTABICHUS JTaHHBIX.

ApudmMeTnieckuii KOpeHb HATYpaJIbHOW CTENEHH U €T0 CBOMCTBA.

CreneHb ¢ palMoOHalIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKAa3aTEJIEM.

Jlorapudm ymncna. CoiicTBa norapudma. JlecsiTuunble U HaTypaJIbHbIE JIOTaPU(PMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHI'€HC YHUCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOI0 apryMeHTa.

Harypanbuble u uensie uucna. IIpumeHeHue MNPU3HAKOB JEIMMOCTU LENbIX YHCET,
HanOonpmmi oomui nenmurensd (qanee - HOJl) u mHammensiniee obmiee kpatHoe (gaee - HOK),
OCTaTKOB MO MOJYJII0, anroput™Ma EBknnaa qi1s peieHus 3a1a4 B LEJbIX YUCIIaX.



KommnekcHeie uwncna. AnreOpandeckas ©  TPUTOHOMETpHUYECKass (OPMBI  3alUCH
KOMIUIEKCHOTO 4yucia. ApupMeTHUeCcKre Onepaluyd ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI HAa KOOPIAUHATHOM tockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOrO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN [Js pelieHus (GU3NYeCKux u
reOMETPUYECKUX 3a/1a4.

Ipaxmuueckue u camocmosamenvhvie pabomol:

[TpakTuueckas pabota 1. BeimonHeHue qeicTBUI HAJl IEWCTBUTEIHHBIMU YHCIAMH.

[IpakTuueckass padora 3. BeimonHeHue AeWCTBUN HaJ KOMILJIEKCHBIMHM YHCIAaMH B
anrebpandeckoi popme.

CamocrositenbHast pabora 1. JlelicTBusS Haj AEWCTBUTEIbHBIMU U KOMIUIEKCHBIMU
YUCJIAMU.

"YpaBHeHus U HepaBeHCTBA'"

ToxpaecTBa M TOXIECTBEHHBIC MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS U ypaBHEHUsI-clieACTBUs. HepaBeHCTBO, pelieHue HEpaBeHCTBA.

OCHOBHBIE METOJIBI PEIICHUS LENBIX U JPOOHO-PAIIMOHATBHBIX YPABHCHUN U HEPABEHCTB.
MHorouwiessl OT OJHOM IepeMeHHOM. JleleHue MHOroujgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rienbivu kodddummrentamu. Teopema Buera.

[Ipeobpa3oBaHUs YMCIOBBIX BBIPAKEHUM, COJIEPIKAINX CTENICHH U KOPHH.

Uppaumonaneupie  ypaBHeHHs. (OCHOBHBIE METOABI PEUICHUS UPPALMOHATIBHBIX
YpPaBHEHUU.

[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX YPABHCHHIA.

[Ipeobpa3oBanue BbIpax)eHH, CoepIKaLUX Jorapru(mBbI.

Jlorapudmuueckne ypaBHeHUs. OCHOBHBIE METOJBI PEIICHUS JIOTAPUPMUICCKUX
YpPaBHEHUU.

OcHoBHBIE TpUTOHOMETpUYEecKue Qopmyibl. [IpeoOpa3oBaHHe TPUTOHOMETPHUCCKHUX
BBIpOKEHU. PellieHre TpuroHoMeTpu4ecKux ypaBHEHUM.

Pemenne cucrem nMHEHHBIX ypaBHEHMM. Marpuiia CHCTEMBl JIMHEHHBIX YpPaBHEHMI.
Onpenenurens MaTpulpl 2 X 2, €ro reOMETPUYECKHI CMBICI M CBOMCTBA, BBIUMCICHUE €r0
3HAYCHHUS, IPUMEHEHUE ONPEICIIUTENS I PEIICHUs] CUCTEMbI JIMHEHHBIX ypaBHeHUH. Perenue
MPUKIIAJHBIX 3a/1a4 C TOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. MccieqoBaHne mocTpoeHHOU
MOJIEH C TTIOMOIIBIO MAaTPUIL U ONIPEAECTUTENEH.

[TocTpoeHne maTeMaTHYECKUX MOJENIEW peaJbHOM CUTyalluu C MOMOIIbI0 YPaBHEHHUU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHUI M HEPABEHCTB K PEIICHHI0 MaTeMaTUYeCKHX 3ajad u
3a/1a4 U3 pa3NUYHbIX 00IACTe HayKU U pealbHON )KU3HH.

Cucrema W COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCWIBHBIE CHCTEMBI H
CUCTEMBI-CIIeICTBUSL. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUU C TOMOIIBI0 TPUTOHOMETPHUECKOM
OKPY’KHOCTH. PerieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEUIECHHUS MMOKA3aTEIbHBIX U JIOTapUPMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pEHIEHUSI CHCTEM W  COBOKYITHOCTEH  pallMOHAJIbHBIX,
UPPaAIMOHATIBHBIX, TOKA3aTeIbHBIX U JIOTAPU(PMUIECKUX yPaBHEHUH.

VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C TapaMETPaAMH.

[IpuMeHeHne ypaBHEHHUH, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHYECKUX 3a/1ad U
3alad U3 Pa3IMYHBIX O0JacTel HAayKHu W peajbHOM KWU3HHM, WHTEPHIPETalUs MOTYYCHHBIX
pe3yJIbTaTOB.

Ipaxmuueckue u camocmosamenvhvie pabomol:

Ilpakmuueckaa padoma 2. Pewenue 3adau Ha CcOCMAGIEHUA YPDAGHEHUN U
Hepasencme.

[IpakTuueckass pabora 4. Pemenwe mnpocTeHIMX TMMOKA3aTeNbHBIX YpaBHEHHA U
HEpPABEHCTB.

[IpakTuueckas pabota 5. [IpeobpazoBanue orapupMUIecKuX BHIPAKEHUH.



[Ipaktuyeckas pabora 6. PemeHue mnpocTedmmx JgorapupMUUYECKUX YpaBHEHHH U
HEPABEHCTB.

[Ipaktuueckass pabora 13. IIpeoOpa3zoBaHWEe NPOCTEHIINX TPUTOHOMETPUICCKUX
BBIPAXKEHUI.

[IpakTuyeckas padora 14. Pemenne npocteimmx TpUroHOMETPUYECKUX YPABHEHUH.

Ilpakmuueckasa paooma 31. Pewenue ypasnenuii u HepaseHcmeé cpaghuueckum
Memooom.

[IpakTrueckas padota 32. PereHue ypaBHeHH B KOMIIJIEKCHBIX YHCTIaX.

[Tpaktuyeckas padora 33. Pemenue CJIY meronom Kpamepa.

Ilpakmuueckasa paboma 34. Pewenue 3a0au na cocmaenenue ypaeHeHuil u cucmem
YPaGHeHUIl.

[IpakTrueckas padota 35. PerneHue TpUroHOMETpUYECKUX YPABHEHHUI 1 HEPABEHCTB.

Ilpakmuueckasn paboma 36. Pewienue 3a0au no meme «Ypaguenusn u nepagencmea»

CamocrodrenbHas padora 2. Pemenue 3agau no reme: «KopHu, creneHu, Jorapu@mai».

"®yukuuu u rpapuxku’

@OyHkius, crnocodbl 3amaHus (QyHkuuu. B3aumuo oOpaTtHble ¢yHkumu. Kommosunms
¢ynkuuit. ['paduk dyHkumun. DneMeHTapHbIe TpeoOpazoBaHus rpaduKoB QYHKIHIA.

OO6nacth onpeseneHuss 1 MHOXKeCTBO 3HaueHull ¢pyHkuuu. Hynu dynxnuu. [Ipomexyrku
3HaKOMOCTOsIHCTBA. YUeTHble W HedeTHble (QyHKUuU. [leprogumueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKiuu. HanOosnbiiee 1 HauMeHblee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.

JIuneltHast, KBagpaTU4Has U ApoOHO-IMHENHHas QyHKIMU. DIeMeHTapHOe MCCIeJ0BaHUe
Y TIOCTPOEHHUE UX rpauKoB.

CreneHHas (yHKUUS C HaTypaJbHBIM U IIeJbIM IOKa3aTeneM. Ee cBoiicTBa u rpaduxk.
CpoiicTBa 1 rpaduK KOpHA N-OM CTENeHW Kak (PYHKIMH OOpaTHOH CTENEHH C HaTypalbHBIM
IIOKA3aTeJIEM.

[TokazarenpHas u norapudmuyeckast pyHKIUM, X cBoicTBa U rpaduku. Vicnonp3zoBanue
rpaduKoB QYHKIUHI U1 peleHns ypaBHEHUH.

TpuroHnomerpuyeckass OKpPYKHOCTb, OIpENEICHHE TPUTOHOMETPUUYECKUX (YHKIUN
YHCIIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCHUMOCTH B pealbHBIX IIpoleccax M sBICHUSAX. ['paduxu
pEaIbHBIX 3aBUCUMOCTEH.

I'paduk xomnozunmu Gynkuuid. ['eomerpruueckne o0pa3bl ypaBHEHH U HEPABEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKH.

I'papuueckue MeTOJbl pelIeHUs YypaBHEHHM U HepaBeHCTB. ['paduueckue MeTOIbI
pelIeHus 3a/1a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMA A HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

IIpakmuyeckue u camocmosmenvhvie pabomul:

[IpakTuueckas padora 15. Haxoxxnenue cBONCTB QyHKIUH.

Ilpakmuueckaa paboma 16. Ilocmpoenue cpagpuxkoé nokazamenvHviX U
Jnozapumuyeckux ynxuyuil.

[IpakTuyeckas pabota 17. Pemenue 3a1a4 no reme «OyHKIUY, UX CBOMCTBA U rpauKu»

"HavyaJyia MaTeMaTH4eCKOIo aHaau3a'"

ITocnenoBarenbHOCTH, CIOCO0BI 3a/laHus MOCIIE0BATEIBHOCTEM. Meton
MaTeMaTU4ecKOl MHIYyKIUU. MOHOTOHHBIE W OrpaHUYEHHBIE MOcienoBaTeNbHOCTH. McTopus
BO3HMKHOBEHUSI MAaTEMaTHYECKOTI0 aHAJIM3a KaK aHajIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMmerpuueckas —mporpeccuu. beckoHeuHo — yObIBarolas
reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH I'€OMETPHUECKONW MPOTrpecCUi.
JIMHEeHBII M SKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrpeCCUU [l pELIEHHs] peaJIbHBIX 3a]a4 IPUKJIAJHOTO XapakTepa.



HenpepoiBHble (yHKIMEM W HUX cBoiicTBa. ToukW paspbiBa. ACHUMITOTHI TI'paduKOB
¢byakumii. CBolicTBa (YHKIIMA HENMPEPHIBHBIX Ha OTpe3ke. METoJ WHTEPBAJIOB JUIsl PEIICHHS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKLUH ISl pEIICHHs 3a/1a4.

IlepBass u BrOpass mnpousBoaHble (QyHKuMH. OnpeneneHue, TEOMETPUUYECKUN U
(u3nUecKuil CMBICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKIHH.

[IpousBoHbIe 3eMeHTapHbIX QyHKIMA. [Ipon3BogHAS CYyMMBI, IPOU3BEACHHUS, YACTHOTO
¥ KOMITO3UIMU (YHKIUH.

[Ipumenenue NPOU3BOAHONW K HCCIEAOBaHWIO (YHKIUHA HAa MOHOTOHHOCTH H
sKCTpeMyMbl. Haxosxenre HanOobIIero 1 HAMMEHBIIET0 3HAYCHUI HePEPhIBHON (PYHKIIMHU Ha
OTpE3Ke.

[IpumeneHne NPOU3BOAHOM JUISl HAXOXACHUS HAWIYyYLIEro PEIICHUs B IPHUKJIAJHBIX
3ajavax, JAJs ONpeAeNieHUS CKOPOCTH U YCKOpPEHHUs Mpolecca, 3aJaHHOrO (QopMyJol WU
rpaduKoM.

[lepBooOpasHas, 0OCHOBHOE CBOMCTBO INepBo0Opa3HbIX. [lepBooOpa3Hble 3IeMEHTapHBIX
¢ynkuunii. [IpaBuna Hax0XKIEHUS IEPBOOOPA3HBIX.

Nurerpain. ['eomerpruueckuii cMbICII HHTETpaia. Beluncinenue onpeaeneHHoro HHTerpana
no ¢popmyne Hetorona-Jleitoauma.

[Ipumenenune uHTerpajna [Uisi HAXOXKICHHS IUIOMIaed IIIOCKUX (GUryp U 00bEeMOB
F€OMETPUUYECKUX Tell.

[Tpumeps! petennit uddepeHnanbHbpIX ypaBHeHHH. MaTeMaTnieckoe MOJeIMpOBaHNe
peabHBIX MPOIECCOB C MOMOIIBI0 AH(GepeHInaTbHBIX YPaBHEHUH.

Ipaxmuueckue u camocmosmenvHvie pabomol:

[Npaktudeckas padora 22. BplUUCICHHE WICHOB IMOCIESIOBATEIIFHOCTH U CYMMbI OSCKOHEUHO
yOBIBarOIIEH TeOMETPHUUECKOIN IPOrPECCUH.

[Mpaktuueckass pabora 23. Pemenme 3amau mo Teme «lIpomsBogHas QyHKIIHIA.
®u3NUecKuil ¥ TEOMETPUUECKUI CMBICIT TPOU3BOTHOM.

Ilpakmuueckaa paooma 24. Ilocmpoenue zpagukoe @yukyuii npu nomousu
npou3eo0HoIl.

[IpakTuueckas padbota 26. Beiunciienue onpeaeaeHHbIX HHTETPaJIoB.

CamocrostenbHas pabota 6. Humezpan u e2o npumenenue.

"MHo:xecTBa U JoruKa'

MHoOXxecTBO, onepanuu HajJ MHOKECTBaMHU M MX cBoWcTBa. Juarpammel Diinepa-BenHa.
[IpyMeHeHre TeOopeTUKO-MHOXKECTBEHHOIO ammnapara JUis ONUCaHHUs peajbHBIX MPOIECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTeMaTHYecKOro  oOOBEKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.

Yueonbix kypc "T'eomerpus'

"IIpsiMble ¥ IJIOCKOCTH B MpOcTpaHcTBe'

OcHOBHbIE IOHATHSA cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTh, IPOCTpaHCcTBO. [IoHsATHe
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrionokeHue NnpsMbIX B IIPOCTPAHCTBE: IIEPECEKAOIINECS, NTApAIIIEIbHBIE U
cKpenuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IAapajUICIbHBIE IPSIMBIE B IIPOCTPAHCTBE, NMApaJLIEIbHOCTh TPEX
NpSIMBIX, MApaJUIEIbHOCTh NOPSIMOM M IIOCKOCTH. [lapamienbHOe W LEHTpaJIbHOE
pOEeKTHpPOBaHuE, n3o0pakeHue uryp. OCHOBHBIE CBOMCTBA MapaIEIbHOTO MPOEKTUPOBAHMSL.
N3ob6paxenue ¢Guryp B napajuieabHON MPOEKIUU. YTIIBI C COHANIPABIEHHBIMH CTOPOHAMM, YTrOJ
MEXy NpSMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh MIOCKOCTEN: NapajuleabHbIE IMJIOCKOCTH,
CBOICTBa MapaienbHbIX IIockocTel. [IpocTeiime npocTpaHcTBEHHbIE (PUTYpPBI HA TIOCKOCTH:
TETpadaAp, NapaICJICNUIIE], TIOCTPOECHUE CEYCHU .

[lepneHUKyIIpHOCTE MPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJSIPHBIE TPSIMBIE B
IIPOCTPAHCTBE, MpsMBbIE NApauIeIbHBIE M MNEPHEHIUKYISAPHbIE K IUIOCKOCTH, HPU3HAK



NEePHNEHAUKYJIIPHOCTH IPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHOU
INIOCKOCTH. OpTOrOHanbHOE MPOEKTUpOBaHUE. [lepneHauKyIsap M HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA IIIOCKOCTD.
[lepnieHIUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK NEPIEHAUKYISIPHOCTH ABYX ILIOCKOCTel. Teopema
0 TpeX NEePIEeHIUKYIIApax.

VYriuel B NPOCTPaHCTBE: Yrod MEXKAY HPSIMOW M IUIOCKOCTBIO, JBYI'DAHHBIM yroJl,
JMHENHBIN yrojl ABYTPAaHHOIO yria. TpeXrpaHHbI U MHOTrOrpaHHble yribpl. CBONMCTBA MIOCKUX
YIJI0B MHOIOrpaHHOro yriia. CBOWCTBa IUIOCKMX M JABYI'PAaHHBIX YIVIOB TPEXT'PAHHOIO YIUIA.
Teopembl KOCUHYCOB ¥ CUHYCOB JUJIsl TPEXTPAHHOI'O YIJIa.

IIpakmuyeckue u camocmosmenvhvie pabomol:

[TpakTuyeckas padora 7. HaxoxaeHue yria Mexay MpsiMoi U IIOCKOCTHIO.

[TpakTrueckas padora 8. Permenue 3amay mo teme: «IIpsmple u IIIOCKOCTH B
IIPOCTPAHCTBEN.

CamocrositenbHas padota 3. Pewenue npuknaouvix 3aoau «llpamvie u naockocmu 6
npocmpancmee.»

"MHororpaHHuku"

Bunel MHOrorpaHHUKOB, pa3BepTKa MHororpaHHuka. Ilpusma: n-yronpHas npusma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas W IOJHAs MOBEPXHOCTh Hpu3Mel. [lapamnenenunen,
IIPSAMOYTOJIBHBIA MapajulelIeNIiNe]l W ero cBoWcrBa. KparTyaillime nyTH Ha IIOBEPXHOCTH
MHoOrorpaHHuka. Teopema Oinepa. IIpoctpanctBenHas teopema Iludaropa. IMupamuga: n-
yroJsibHas NUpaMujia, IpaBUiIbHas U ycedeHHas nupaMusl. CBoiicTBa pedep n OOKOBBIX IrpaHeil
IIPaBWIBHOM nupaMuibl. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs NpPU3Ma M INpPaBUIIbHAsS
NUpaMuJia, IpaBUiIbHAS TPEYTOJIbHAS MUPAMUJIa U IPABUIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 NPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3P, AOJAEKAdAP U UKOCABP.

Brruuciienue 31eMeHTOB MHOTOTPAaHHHUKOB: pedpa, quaronaiu, yrisl. [lnomans 60xoBoi
IIOBEPXHOCTU M TIOJHOM IIOBEPXHOCTH MPSMOM INpPU3MBI, IJIOLIAAb OCHOBAHMH, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH
IIPABWJIBHOM MUpaMUIbl, TEOPEMA O IIJIOLAAN YCEUEHHOM MUPaMUIbIL.

CumMeTpusi B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU IPAaBHWIBHBIX MHOI'OI'PAaHHUKOB.
CuMMeTpuss B TpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS MapajuleNICNUIENa, CHUMMETPHS
MPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUILHON TUPAMU/IBL.

IIpakmuyeckue u camocmosmenvhvie pabomawl.

[IpakTuueckas padora 18. Pemenue 3agau no teme «Ilpuzmay.

[TpakTuyeckas padota 19. Pemenne 3ana4 no teme «lIupamunar.

[IpaxTuueckas padora 20. HaxoxaeHue miomaaei ce4eHnii MHOTOIpaHHUKOB.

CamocrosrenbHas pabota 4. Peuienue 3a0au no meme « MHozozpannukuy.

"Tesa Bpamenus"

[ToHATHSA: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAash IOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, OOpasyromue noBepxHocTed. Tena BpalieHus:: LUUIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K
cdepe. U300paxkeHune Ten BpallleHUs Ha MIIOCKOCTU. Pa3BepTka nunnHapa u kKonyca. CUMMeTpHs
cdepsl U mapa.

O6beM. OcHoBHBIE cBoicTBa 00BeMOB Ten. Teopema 00 oObemMe HPSIMOYTOJIBHOTO
napajjenenunena U cieacTBus u3 Hee. O0beM NpSAMOM W HAKIOHHOM NPHU3MBI, IHIUHIpPA,
nupaMuibl 1 KoHyca. O06beM m1apa 1 apoBOro CErMeHTa.

KomOuHanmu Ten BpallleHMs W MHOTOIpaHHHMKOB. [Ipu3Mma, BmMcaHHas B IWJIMHAD,
onucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0cKoCThIO. [IoHATHE MHOTOTpaHHHUKA, OITMCAHHOTO OKOJIO cepsl, chephl, BIUCAHHOH B
MHOTOTPaHHUK HJIM TEJIO BPaIeHHUS.

[Tnomaas MOBEpXHOCTH LMIMHIpPA, KOHYca, IUlomaasb chepbl U ee yacteid. [lomodue B
npoctpancTtBe. OTHomieHWe 00BEMOB, IUIOIIAZe MOBEpXHOCTEH MOAOOHBIX  uryp.
[IpeoOpa3oBanue momodus, romoTeTus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
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CTEPEOMETPUUYECKUX METOJIOB.

IloctpoeHne ceueHMd MHOTOTPAaHHMKOB M Tel BpallleHHs: CEYEHUs LWIMHIpA
(mapamienbHO W TEPHEHAMKYJISAPHO OCH), CEUYCHHS KOHyca (MapauielbHOE OCHOBAHHUIO U
poXoJsdllee Yepe3 BepUIMHY), CEUeHMsl 1apa, METOJbl NOCTPOCHMs CEYEHUIl: METOH CIEIOB,
METO]I BHYTPEHHETO POEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

IIpakmuyeckue u camocmosmenvhvie pabomul:

Ilpakmuueckasa paooma 21. Pewenue 3a0au no meme «Kpyznvie mena»

CamocrosrenbHas padora 5. HaxoxaeHnue niomnanm cedeHns Kpyriblx Tedl.

"BeKTOpBI H KOOPAMHATHI B IPOCTpaHcTBe"

IloHATHA: BEKTOp B HPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPbl KOJUIMHEApHbIC, COHANpPABICHHBIE W IPOTUBOIIOJIOXKHO HAINPABICHHBIE BEKTOPBI.
PaBeHcTBO BekTOpOB. JleificTBHA C BEKTOpaMH: CIOKEHHE U BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uucio. CBONMCTBAa CII0)KEHHUS BEKTOPOB.
CpoiicTBa yMHOXEHHUs BeKkTopa Ha uucio. llonsThe koMIiutaHapHble BeKTOpbl. [Ipu3Hak
KOMIUIAHApHOCTU TpeX BekTopoB. IIpaBuino napamienenunena. Teopema o pa3iiokeHUN BEKTOpa
[0 TPEM HEKOMIUIaHApHBIM BeKTopaM. [IpsiMoyrospHas cucTteMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeEXAy KOOpAMHATAMU BEKTOpAa W KOOPJIMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE IPOU3BEACHNE BEKTOPOB.

BexTops! B ipocTpanctBe. Onepanuy Hajl BEKTOpaMu. BeKTopHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOH IpU
pELICHUH T€OMETPUUYECKUX 3a7ay.

Ipaxmuueckue u camocmosamenvhvie pabomol:

IIpaktuyeckass pabora 11. Pemenue 3agay ¢ NpuUMEHEHHEM IpaBWJ JCHCTBUH HaJ
BEKTOPaMH.

Ilpakmuueckas pavoma 12. Memoo koopounam ¢ npocmpancmaee.

" IBM:KeHUs1 B IpocTpaHcTBe"

JBwxenust npocrpaHctBa. OtoOpaxeHus. [IBuwxkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBW)XCHUH. Buabl NIBM)KEHMII: MapauleNIbHBIA IEPEHOC, LEHTpaJbHAasi CHUMMETPHS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust nogobus. Ilpsmas u coepa
Ditnepa.

YueOHbIx Kypc "BeposiTHOCTB U cTaTHCTHKA'

"Ciy4aiiHble COOBITHS M BepOSITHOCTH '

I'pad, cBs3ubIil rpad, mytu B rpade: nukisl U rnenu. CTeneHsb (BaJICHTHOCTD) BEPIIUHBI.
I'padsl Ha mutockocTu. [lepeBss.

CrnyyaitHble SKCIEpUMEHTHI (OIBITBHI) U CIIy4alHbIE COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxozpl). BeposiTHOCTB ciydaiiHOTO COOBITHS. BIHM30CTH 4acTOTBI M BEPOSITHOCTU COOBITHH.
CrnyyaliHble ONBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSIMM: TepecedeHne, o0beInHEHHEe, TPOTUBOIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyra CloKeHUsT BEPOATHOCTEH.

YcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSITHOCTEN. [IepeBo CllydaiiHOr0 SKCIIEPUMEHTA.
®dopmyna moaHoM BeposaTHocTH. Popmyia baiieca. HezaBucumebie coObITHS.

bunapHbIii ciy4aliHbINi ONBIT (MCOIBITAHKE), YCIIeX U Heyaada. HezaBucUMbIe UCTIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUN 10 mepBoro ycrnexa. [lepecranoBku u daxropuan. Hucno
coueranuil. Tpeyronsuuk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHMBIX ucnblTaHud bepHymmu. CryuyaiiHelii BBIOOp M3 KOHEYHOH
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. Pacrnpenenenue BeposiTHOcTel. [lmarpamma pacnpeneneHus.
Onepauuyu Hax ciaydyallHBIMM BeluuuMHamu. buHapHas coiydaiiHass BenuunHa. [Ipumepst
pacrnpeziefieHul, B TOM 4Hciie TeOMETPUUECKoe U OMHOMUANIBHOE.

IIpakmuyeckue u camocmosmenvhvie pabomul:
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[IpakTuyeckas padora 9. KomOuHaTOpHBIE IPaBUIa YMHOXKEHUS U COYETAHUSI.

Ilpakmuueckan paooma 10. Pewienue Komounamopuslx 3a0ay Ha yughpoasyro 3auiunty
uHpopmayuu.

[TpakTrueckas padora 27. PeleHus KJIacCHIeCKHX 3a1a4 TeOPHH BEPOSITHOCTEH.

Ilpakmuueckan paboma 28. Pewienue 3a0au ¢ nomouipio 2pagoe.

"CayyaiiHble BeJIMYUHBI M 3aKOH 00J1bIIKUX yncesa"

CoBMecTHOE pacrmpeqeneHue JByX CiaydaHbIX BenuuuH. HezaBucumble cliydailHbie
BEJINYUHBI.

Matemaruueckoe OXHJAaHUE CiydalHON BennuuHbl (pacupenenenus). IIpumepsl
NPUMEHEHHUS MaTeMaTH4YecKoro OXuJaHus (cTpaxoBaHue, JoTepes). MaTemaruueckoe
OKuIaHue OMHApHOW CIy4ailHOM BeIMYMHBI. MaTeMaTHUeCKOE OXKHJAHUE CYMMBbI CIy4alHBIX
BEJIMYMH. MaTeMaTn4eckoe 0’KUJaHuEe Te€OMETPUUECKOT0 U OMHOMUAIBHOTO pacIpeieIeHHM.

Jlucniepcuss M CTaHAAPTHOE OTKJIOHEHHUE CIIydallHOM BEJIMYUHBI (paclpeneicHus).
Hucnepcusi OMHApHOW CIydyallHOW BEIWYMHBI. MaTeMaTHuecKoe OXXKHIaHUE IPOU3BEIACHUS W
JUCIIEPCUsl CYMMBI HE3aBUCHUMBIX CIIydallHBIX BEJIMYMH. Jlucnepcus U CTaHAapTHOE OTKIOHEHUE
OMHOMHUATIBHOIO pacmpeneneHus. Jucrepcuss M CTaHAAPTHOE OTKIOHEHHWE TeOMETPHUYECKOTO
pacrpeneieHus.

HepasenctBo YeObimeBa. Teopema Yebbimea. Teopema bepnymnu. 3akoH OosbIInx
yricen. BrpiOopouHblii MeTOn wHccienoBaHuil. BwiOopounbie xapakrepucThkd. OlieHUBaHHE
BEPOATHOCTH COOBITHS 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTeUIINX TUIIOTE3 C MOMOIIBIO
W3Y4YEHHBIX pacIpeleICHUN.

HenpepsiBable cnydaiinble BenuuuHbl. [Ipumeppl. DyHKIMS MIOTHOCTH BEPOSTHOCTH
pacnpenenenus. PaBHOMepHOe paclipeieseHMe W €ro CBOWCTBA. 3ajladyd, MPUBOASIIIUE K
MOKa3aTeJIbHOMY paclpeieNieHUu0. 3aJlayd, MPUBOASLIME K HOPMAJIbHOMY pAcCHpeeiICHUIO.
OyHKIUS TUIOTHOCTH BEPOSTHOCTH IIOKA3aTENBHOTO pachpeAeieHus, (QYHKIUS IUIOTHOCTH
BEPOSITHOCTH HOpPMalbHOro pactpeaeneHus. OyHKIMs MIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacrpeneieHus.

[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amayu, MPUBOIAIINE K
pactpenenenuro Ilyaccona.

KoBapuanuss nByx caydaifHpix BenuduH. KoadduumeHT nuHEHHOW KOppessIHH.
CoBmecTHBIE HAOMIOJEHUS ABYX BeTUYUH. BeiOOpouHbIil ko3 duiiuent koppensuun. Pazmune
MEXy JUHEHHON CBS3bI0O M NPUYMHHO-CIEACTBEHHOM CBs3b0. JIMHENHas perpeccusi, MeTo.x
HAaUMEHBIINX KBaJPaTOB.

Ipaxmuueckue u camocmosmenvHvie pabomol:

Ilpakmuueckas padoma 29. Pewtenue 3a0ay mamemamuyecKoi Cmamucmuxu.

INpakTyeckast pabora 30. Pemenne 3anay TB 1 MatemaTndyeckoil CTaTHCTUKH.

3. IUIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSI OBPA3OBATEJIbHOM
IMPOI'PAMMBI HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

B pesynprare wusyueHuss ydeOHoro mpeamera «MaTeMaTuka» CTYIEHT JIOJDKEH
c(hopMUpOBaTh CIIENYIOIINE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDI:

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS Yy4yeOHOro mnpeamera «MaremMaTuKa» JIOJKHBI
OTpa’kaThb TOTOBHOCTb M CIIOCOOHOCTH OOYHYAIOLIMXCS PYKOBOICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEH TO3WIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTALMH, ITO3UTHUBHBIX
BHYTPEHHUX YOEXICHUH, COOTBETCTBYIOIIUX TPAJAWIUOHHBIM IIEHHOCTSM POCCHICKOTO
oOmiecTBa, paclIMpeHHe *XU3HEHHOTO OIbITa W OMbITa JEATENIbHOCTH B IMPOIECCe peau3alun
OCHOBHBIX HaIIPaBJICHUI BOCIIUTATEIILHON JEATEIbHOCTH, B TOM YUCIIE B YAaCTHU:

JIP 1 zpasxicoanckozo eocnumanus:
1.1 chopMUPOBAHHOCTh TPAKTAHCKONW TO3MIUU OOydarolmlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTr0 OOIIECTBA;
1.2 npencraBieHueM 0 MaTEMaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP,
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SIBJICHUH, TIPOLIEAYP TPaXkIaHCKOTO 00I11ecTBa (BEIOOPHI, ONIPOCH U TIP.);
1.3 ymeHueM B3aUMOJICHCTBOBATh C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSAMEI 1 Ha3HAYCHUEM;
JIP 2 nampuomuueckozo eocnumanus:
2.1 cpopMHpOBaHHOCTH POCCUNCKOM TPAXKIAHCKON MAEHTHYHOCTH, YBRKECHHUS K MPOLLIOMY U
HACTOALIEMY POCCHICKOM MaTeMaTUKH, IICHHOCTHBIM OTHOIIEHHEM K JOCTHUKCHHSIM
POCCUICKHX MATEMAaTUKOB U POCCHUMCKOW MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX
JOCTHKEHUH B IPYrHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH;
JIP 3 dyxoeéno-upascmeennozo éocnumanus:
3.1 oco3HaHuEM JIyXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOJIA;
3.2 chopMHpOBAaHHOCTh HPABCTBEHHOTO CO3HAHMSI, dTHYECKOTO TOBEJICHUS, CBSI3aHHOTO C
MPAKTUYECKUM IIPUMEHEHHEM JOCTHKEHUN HaYKU U IeATEIbHOCTHIO0 YUEHOT0;
3.3 oco3HaHWEM JTUYHOTO BKJIAJa B OCTPOCHUE YCTOWIMBOTO OYIYIIEro;
JIP 4 3cmemuueckozo eocnumanus:
4.1 HSCTETMYECKUM OTHOIIEHHMEM K MHpPY, BKIIOYAas OSCTETUKY MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PaCCyKICHUM;
4.2 BOCIIPUUMYHUBOCTBHIO K MATEMAaTHYECKUM ACTIEKTaM Pa3IMYHBIX BUOB UCKYCCTBA;
JIP 5 ¢puzuueckozo eocnumanus:
5.1 chopMHUPOBAHHOCTH YMEHUS IPUMEHATh MATEMATHUYECKUE 3HAHUS B MHTEPECAX 3I0POBOTO
u Oe3omacHOro odpasa *HU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBbBIO (370pOBOE
nuTaHue, cOaJaHCUPOBAHHBIM PEXKUM 3aHATHH W OTAbIXA, peErysipHas (Qunyeckas
AKTHBHOCTH);
5.2 (Qu3MYecKOro COBEPUICHCTBOBAHHS TMPH 3aHATHSAX CIHOPTUBHO-03I0POBUTEIBHON
JESITEIIbHOCTBIO;
JIP 6 mpyooeozo éocnumanus:
6.1 TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US;
6.2 WHTEpPEeCOM K pa3nu4HbIM cepam MNpodecCHOHATBHON NEATEIHHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKEHUSIMU, YMEHHUEM COBEpILATh OCO3HAHHBIA BHIOOP Oymyrieit
MpoQeCCUU U PEeaTM30BBIBATh COOCTBEHHBIE YKU3HEHHBIC TIIaHbI,
6.3 TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO
Ha MPOTSHKEHUH BCEH JKU3HU;
6.4 TOTOBHOCTBIO K AaKTUBHOMY YYaCTHUIO B PEIIEHUU NMPAKTUYECKUX 3a/1ady MaTEMaTUYECKOU
HaIpaBJIECHHOCTH;
JIP 7 3K0n02uuecko20 6ocnumanus:
7.1 chopMUPOBAHHOCTH HJKOJIOTHUECKOM KYJIbTYPhl, MOHUMAHHEM BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX IPOILIECCOB HA COCTOSHHE MPHUPOAHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
100aIBHOTO XapaKTepa HKOJIOTHUYECKUX TTPOOIIeM;
7.2 opueHTalMel Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUHU Ui pelleHHs 3ajad B o0JacTu
OKPY>KaIOIIIEeH CpeJibl, TIIAHUPOBAHUS IMOCTYIKOB W OIICHKH MX BO3MOXXHBIX MOCIEIACTBHUI TSI
OKpPY’KaloIllel Cpeabl;
JIP 8 yennocmu HayyHo20 NO3HAHUA:
8.1 chopmMHpOBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HayKH M OOIIECTBEHHOW MpPAKTUKH, NMOHUMAaHHUEM MaTeMaTHYECKON HayKh Kak
cepbl YENOBEYECKOW AESITeTbHOCTH, JTAamoB €€ pa3BUTUS M 3HAYMMOCTH JUISI Pa3BUTHS
[IMBHWJIA3AIIH;
8.2 OBIaJICHUEM SI3bIKOM MAaTE€MATHUKM W MAaTEMAaTHUYECKOW KYyJIbTYpOW Kak CpeJICTBOM
MMO3HAHUS MUPA;
8.3 TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEAOBATEIbCKYIO JIESITENbHOCTh
WHIUBHUIYAJIbHO U B TPYIIIIE.
B npoyecce Oocmudicenus IUYHOCMHBIX pe3VIbMAMO8 OCB0EHUS 00VUAIOUWUMUCS
npocpammvl  cpeoHe20  00we20  00pazo8aHus Yy — 00YYAIOWUXCA  COBEPULEHCIEYEnCs
IMOYUOHANLHBLIL UHMETIIEKM, NPEONONALAIOWULL CHOPMUPOBAHHOCTb:
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CaMOCO3HaHUs, BKIIIOYAIONIETO CIIOCOOHOCTh TTOHUMATh CBOE IMOIMOHATBLHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUSA, BKJTIOYAIOIIETO CaMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEICHUE, CIIOCOOHOCTh aJalnTHPOBATHCS K 3MOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAaIlUM, BKJIIOYAIONICH CTPEMIICHHE K JOCTH)KCHHUIO LIEIH M YCIEXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB, UCXoas1 U3 CBOUXxX BO3MO)KHOCT€I>'I;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATE C€ro IIpM OCYHICCTBJICHUHW KOMMYHUKAIUHU, CHOC06HOCTB K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIHOYAKOIIIHNX CHOCO6HOCTB BBICTpanBaTh OTHOUICHUA C APYI'UMU
JFOIbMU, 3a00THTHCS, IPOSBIISITh HHTEPEC U Pa3peliaTh KOHMIUKTHI.

METAINIPEAMETHBIE PE3YJIbTATDI:

B pesynbrate W3ydeHHs MaTeMaTHKH Ha YPOBHE CpeIHEro obmero oOpa3oBaHus y
oOyuaromierocsi OyayT copmupoBaHbl MO3HABATEIbHBIE YHUBEpCAIbHbIE y4eOHbIE NEHCTBUS,
KOMMYHHKATHBHbIC YHHBEpCAJIbHBIC Y4YeOHBIE [EHCTBUS, PpETYISATHBHBICE YHHBEPCAJIbHBIE
y4eOHbIE IeHCTBUS, COBMECTHAS IEATEILHOCTb.

MertanpenmeTHble  pe3yiabTaThl OCBOGHHsS ydeOHOro mpeamera «MaTemaTuka
BKITIOYAIOT:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 0a3oBble JIOTHYECKHUE AeHCTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHIA,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA [UIsl 0000IIeHUs u
CpaBHEHMsI, KPUTEPHH ITPOBOIUMOTO aHAJIN3a;

BOCIPUHUMATH, (POPMYIHPOBATH U TPEeOOpPA3OBBIBATH CYXKICHUS: YTBEpAUTEIbHBIC H
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJISAITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpEYUs B (pakTax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, TMpeiaraTb KPUTEpUH ISl BBIABICHHSA
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL,

JeNaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX WM HWHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

MPOBOJIUTH CAMOCTOSITENIFHO JIOKA3aTeNIbCTBA MATEMAaTHYECKUX YTBEPIKIECHHUH (TIPsIMBIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTALMI0, MPUBOAUTH MPHUMEPHl M KOHTPIPHUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BBIBOJIBI,

BbIOMpaTh cnoco0 pemeHust y4eOHOW 3anaud (CpaBHHUBAaTh HECKOJBKO BAapHAHTOB
pemieHus, BbIOMpaTh HamOoJee MOMXOMSIIIUN C YYEeTOM CaMOCTOSITETIbHO —BBIICICHHBIX
KPUTEPHEB).

2) 0a3oBble HccIeI0BaTebCKHE IeiiCTBUS:

UCMOJb30BAaTh  BONPOCHI ~ KAaK  HCCIEAOBAaTENbCKUI  MHCTPYMEHT  IO3HAHUS,
dbopMyIHUpOBaTh BOMPOCH], (GUKCUPYIOIIHE MPOTHBOPEUYNE, TPOOIEMy, YCTaHABIMBATh NCKOMOE
U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIFHO — CIITAHWPOBAaHHBIA  AKCHEPUMEHT, HCCIIEJOBAaHUE TIO
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SIBJIEHHUS, MpPOIecca, BbISBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENTLHO (POpMYyITUpPOBATH 0OOOIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOTO
HaOJIFOICHUS!, UCCIIEIOBAHMSI, OIIEHUBATH JIOCTOBEPHOCTH IOJIYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000I1IEHHI;

MPOTHO3UPOBATHh BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAK)KE BBIIBUTATh MPEITOIOKEHHS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

3) pa6ora ¢ undopmanmeii:
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BBISIBIISATH A€(PULINTHI HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETA Ha BOIPOC U IS
peLIeHus 3a/1a4u;

BbIOMpaTh MHGOpPMAIMIO M3 HWCTOYHHUKOB PA3IMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHCTEeMaTH3UpPOBAaTh M HWHTEPIPETUPOBATh HMH(OPMALMIO PpA3IMYHBIX BHUIOB U (HOpPM
NPEICTaBIICHHUS;

CTPYKTYpPHUPOBaTh  HMH(MOPMAIMIO, TPEICTAaBIATH €€ B  Pa3iuuHBIX  (opMmax,
WTIOCTPUPOBATH IpadUyuEcKy;

OLICHMBATh HAJIEKHOCTh WHPOPMAIMM IO CaMOCTOSTEIBHO CHOPMYIHMPOBAHHBIM
KPUTEPHSIM.

OgiaieHHe YHHBePCAJIbLHBIMH KOMMYHUKATHBHBIMH el CTBUSIMM:

1) oOmienue:

BOCIIPUHUMATh M (HDOPMYITUPOBATH CYXJACHUS B COOTBETCTBHM C YCIOBUSAMH M LEISAMHU
o011eHus, SICHO, TOYHO, IPAMOTHO BBIPAXkAaTh CBOIO TOUKY 3pEHHsI B YCTHBIX U
IIMCbMEHHBIX TEKCTax, JaBaThb IIOSCHEHUS M0 XOAY pELICHHs 3a1add, KOMMEHTHPOBAaTh
IIOJIy4YEHHBIH PE3yJIbTaT;

B X0/i€ OOCYXXIEHMsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOH TeMbl, IIPOOIJIEMBI,
pelaeMoi 3a1auy, BbICKA3bIBATh MJEH, HALIEJICHHBIE HA IOMCK PELICHMs, CONOCTaBJIATh CBOU
CYXKIECHHS C CY)KJIEHUSMHU JPYIMX YYaCTHHUKOB JMajora, OOHapy>KMBaTh paziU4Me U CXOACTBO
HO3ULIUH, B KOPpEKTHOU opme (HOpMyIUpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHMUS;

MIPEJICTABIATh PE3yJIbTAaThl PEIIEHUs 3a7aud, 3KCIEPHUMEHTa, UCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmarT BBICTYIUICHMS € Y4€TOM 3ajJad [pe3eHTalud MU
0COOEHHOCTEHN ayAUTOPHH.

2) coBMeCTHAasI 1eSITeJIbHOCTh:

[IOHUMAaTh U UCHOJIb30BaTh PEUMYIIECTBA KOMAaHIHOW U MHJIMBUIYalbHOU pabOTHI MpU
pelieHMH y4eOHBIX 3ajay, IPUHUMATh I1eJIb COBMECTHOM JesTEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PalbOThI, paclpeiessiTh BHABI padoT, JOrOBapUBATHCA, OOCYKIATh
Ipolece U pe3yabTaT padoThl, 00001aTh MHEHUS] HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUM,«MO3TOBbIE
HITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHUCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHMBAaTh KayeCTBO CBOETO BKJI3Ja B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

OBiajeHne YHMBePCAJIbHBIMHU Pery/siTHBHBIMU JAefiCTBUSMM:

1) camoopranuszanms:

COCTaBJIATH IUJIaH, aJIFOPUTM DELIEHUs 3a/ladyd, BbIOMpaTh CHOCOO peuieHus ¢ y4éTom
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBAThH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINH.

2) CAMOKOHTPOJIb, IMOLNOHAJbHbIN HHTEJJICKT:

BJIa/IETh HAaBbIKaMU IIO3HABATEIbHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMbBIX AEHCTBUIMA
U MBICIUTENIBHBIX TIPOLIECCOB, HUX pe3yabTaToB, BIAAETh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yiibTaTa pelieHus MaTeMaTUYeCKOM 3aaun;

MIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPDH PELIEHUM 3a]a4H, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HalJIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id M YCIOBHUSM, OOBSACHATH TNPUYUHBI
JOCTMDKEHUSI WM HEJOCTHIXKEHHsI pe3yJbTaToOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.
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INPEJIMETHBIE PE3YJIBTATDBI
IIpenmeTHble pe3ynbTaThl OCBOCHUS y4eOHOro npeamera «MaTemMaTukay:

ITP1 cBOOOAHO onepupoBaTh MOHATHUAMHU: PALMOHAIBHOE YHCIO, OECKOHEUHAs! MEepUOJuYEcKast
JpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOYKECTBA PallMOHAIBHBIX M JAEHCTBUTEIbHBIX
4KCell, MOAYJIb JCUCTBUTEIBHOTO YHUCIIA;
[TP2 npumeHsTh ApOOH M MPOLEHTHI AJIs PELICHUs IPUKIIAJHbIX 33aJa4 U3 Pa3JIMYHbIX OTpaciel
3HAHUH U PEAIbHOM KU3HU;
[1P3 npumeHATh NPUOIMIKEHHBIE BBIYMCIECHUS, IIPABUIA OKPYIVIEHUS, MPUKHUIKY U OLEHKY
pe3yJibTaTta BEIYMCIIEHU;
[TP4 cBoOOnHO omnepupoBaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YMCEN JJs PEIICHHs MPAaKTUYECKHX 3a1ad U
IIPEJICTaBICHNS JaHHBIX;
ITP5 cB0OOIHO OTIEPHPOBATH OHATHEM: apU(PMETHIECKUI KOPEHb HATYPaJIbHON CTEIICHH;
ITP6 cB0OOIHO ONEPUPOBATH IOHATHEM: CTENEHb C PallMOHAIBHBIM I10Ka3aTeIIEM;
[1P7 cBoGOAHO oOmNEepUpOBaTh MOHATHAMH: JorapudM UYHUCIA, JCCATUYHbIE M HATypajbHbIC
JorapudMmBbl;
[1P8 cBOOOAHO ONEpPHPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHTE€HC YHCIIOBOTO
apryMeHra;
ITP9 onepupoBaTh MOHATUSAMU: APKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOI0 apryMEHTa;
ITP10 cBOOOIHO oOmEpUpPOBATh MOHATUAMU: HATypalbHOE M IEJ0€ YHUCIO0, MHOXKECTBa
HaTYypaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh MpU3HaKK Aenumoctu nensix yucen, HOJ[ u HOK
HaTypaJIbHBIX YMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;
[TP11 cBOOOIHO OMEpUpPOBATH MOHATUEM OCTAaTKa [0 MOJYJIIO, 3alIUChIBaTh HATYpaJlbHbIE YHCIIa
B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;
[TP12 cBOOOgHO omepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHMCIO M MHOXECTBO KOMILIEKCHBIX
qucell, MPEJICTaBIATh KOMIIJICKCHBIE YHCIIA B alre0pandeckoil 1 TpUroOHOMETPUUECKO (opme,
BBITOJIHATH apUPMETHIECKHUE OTIEPALMU C HUMH U N300pakaTh Ha KOOPIUHATHOM TUIOCKOCTH;
[TP13  cBoGOAHO omepupoBaTh  MOHATUSAMH:  TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPAaBHEHHUSI U YPABHEHUSA-CIICACTBHUS, PABHOCWIbHBIE HEPABEHCTBA,
[1P14 npuMeHSTH pa3iuyHble METO/Abl PEHICHUS PALMOHAIBHBIX U JAPOOHO-pallMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB ISl pELIEHUSI HEPABEHCTB;
[TP15 cBOGOAHO omepUpOBaTH MOHATUSAMHM: MHOTOWIEH OT OJHOW NMEpEeMEHHOH, MHOTOUJIEH C
HeNbIMU KO3 UIMEHTaMH, KOPHH MHOTOYIEHA, MPUMEHSTHh JIeJeHHEe MHOrowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pelienus 3anad;
[IP16 cBOOONHO omepupoBaTh TOHATHUSMU: CHCTEMa JIMHEHWHBIX YpPaBHEHHMM, MaTpHIla,
ONpEACIUTENb MaTpULlbl 2X2 M €ro TeOMETPUYECKHH CMBICH, MCIOIb30BaTh CBOMCTBA
onpeAenuTeNs 2X2 JUisl BBIYUCIEHUS €ro 3HAYeHUs, IPUMEHATh ONPENCIUTENH s PEelIeHUs
CUCTEMBI JIMHEMHBIX YPAaBHEHUH, MOJCIMPOBATH PEAJbHBIE CUTYallMH C IIOMOIIBIO CHUCTEMBI
JUHENHBIX YPaBHEHHM, WCCIEOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKO MAaTpull U
OIIPEEIUTENEH, HHTEPIIPETUPOBATH ITOJY4YEHHBIN PE3yJIbTaT;
[TP17 ncnonp30BaTh CBOMCTBA AEHCTBHUI C KOPHAMHU JUIsl MpeoOpa30BaHUs BBIPAXKEHUH;
[1P18 BBIMOMHATH MNpeoOpa3oBaHMs YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH C
palMOHAIBHBIM [TOKA3ATEIIEM;
[IP19 wucnonw3oBaTh cBOMCTBa JiorapuMoB uis TpeoOpa3oBaHUs  JOrapUPMHUECKUX
BBIPAKECHMI;
[TP20  cBoGOgHO  omepUpOBaTh  IMOHATUSMHU:  HUpPpAlMOHAJbHBIE, IIOKa3aTelbHBIE U
JorapuMHUyUecKre ypaBHEHUsI, HAXOJIUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISIS IIPOBEPKY KOPHEH;
[IP21 npumeHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (QOopMyabsl s  MHpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;
[1P22 cBoOO#HO omepupoBaTh TMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, HPUMEHSTh
HE00X01uMble (POPMYITBI JUISl pEIICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;
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[1P23 MonenupoBaTh pealbHbIE CHTyallUd Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKECHUS,
YpAaBHEHUs, HEPABEHCTBA [0 YCIOBHUIO 33Ja4d, MCCIEN0BAaTh IIOCTPOCHHBIE MOJAEIN C
UCIIOJIB30BAaHUEM alllapaTa aiareopsl;

[1P24  cBoOomHO  oOmepupoBaTh  MOHATUSMHU:  HppAllMOHANbHBIE, TIOKAa3aTEIbHBIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXO0B;
ITP25 ocymiecTBisATE OTOOP KOPHEH MPHU PEIICHUHA TPUTOHOMETPUYECKOTO YPaBHECHHUS;

[1P26 cBOOOMHO oOmNEPUPOBAaTH MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, NPUMEHATH
HeoO0XoauMbIe (POPMYJIBI IJIS1 pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
ITP27 cB0OOIHO ONEpUPOBATH MOHATUSMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUIN U HEPABEHCTB,
PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CJIE/ICTBHS, HAXOJIUTh PELICHUS CUCTEMBI 1 COBOKYITHOCTEN
palMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapU(PMUYECKHX ypaBHEHHUH U
HEPaBEHCTB;

[1P28 pemaTh panMoOHAJIBHBIE, HWpPpALMOHAIBHBIC, IOKa3aTeIbHBIC, JOrapU(PMHUUYECKHE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPKAIUE MOYJIN U MTapaMeTphl;

[TP29 npumeHsTH rpaduyeckre METOIbI U PEIICHUs] yPaBHEHUH U HEPAaBEHCTB, a TAaKXKe 3a7a4
C IapaMeTpamu;

[1P30 ™mopmenupoBaTh pealibHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIISITH BBIPAKEHUS,
YpaBHEHUsI, HEPAaBEHCTBA W HUX CHUCTEMBI IO YCIOBUIO 3aJaud, UCCIEAOBATh MOCTPOEHHBIE
MO/IENIU C MCIIOJIB30BAHMEM alllapaTa aireOpbl, HHTEPIPETUPOBATH IOIYUYECHHBIN PE3yabTar;
[TP31 cBoOOAHO oOmEepUpOBaTh MOHATUSAMU: (GYHKIHS, CIOCOOBI 3amaHus (QYHKIHMHU, B3aUMHO
oOparHbple (QYHKIUHM, KOMIO3UIMSA (YHKIMHA, rpaduk (YHKIWHU, BBINOJIHATH SJIEMEHTApHBIC
npeoOpazoBanus rpadukoB GyHKIINIA;

[1P32 cBoOogHO omepupoBaTh MOHATHUSMU: OOJACTH OMPENEICHUS M MHOXECTBO 3HAYCHUU
byHKIIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

[1P33 cBOOOJHO OMEpPUPOBATH MOHATHUSMHU: YETHBIE W HEYETHBIC (YHKIIMH, NEPUOTUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKUIMH, MaKCUMyMbl W MHHHUMYMBI (YHKIIUH,
HauOOoJIbIIIee U HAMMEHBIIIEE 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

[1P34 cBoOOIHO oOmEpUPOBaTH MOHATUSMU: CTeNeHHas (YHKIUS C HATypadbHBIM M IEJIbIM
nokasaresieM, Tpaduk CTemeHHOM (YHKIMHM C HATypaJbHBIM M LEJBIM IOKa3aTeneMm, rpaduk
KOpHS N-0i CTENeH! KaK (QYHKIIUM 0OpaTHOM CTENEeHU C HaTypalbHbIM MIOKa3aTeNeM;

[TP35 omnepupoBaThb NOHATHUAMHU: JIMHEHHas, KBaJgpaTW4yHas W JPOOHO-IMHEWHas (QYHKIHH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BaHUE U IIOCTPOECHUE UX IPa(pUKOB;

[TP36 cBOOOAHO OnEepUpOBaTh MOHATUSAMU: MOKa3aTellbHAsA U Jorapupmuueckas QyHKINUU, UX
CBOMCTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pellICHHs YpaBHEHMIA;

[1P37 cBoGOAHO OmMEpUpPOBATH MOHATUSIMH: TPUTOHOMETPUYECKA OKPYKHOCTh, OMpEIeTieHue
TPUTOHOMETPUUYECKUX (PYHKLIUI YUCIOBOIO apryMEHTa;

[1P38 ucnonb3oBath rpaduku GYHKIHMN IS HCCIEIOBAHUS MPOIECCOB U 3aBUCHUMOCTEH TMpHU
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX MPEIMETOB M peabHOW KHM3HM, BhIpakaThb (OpMYyIaMu
3aBUCHUMOCTHU MEXKy BETMUMHAMY;

ITP39 cTpouth rpaguku KOMMO3UIMH (GYHKIHN C MOMOIIBIO 3JIEMEHTAPHOI'O HCCIIEAOBAHUS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIMIA;

[TP40 cTpouTh reoMeTpuyeckue oOpa3bl ypaBHEHMH W HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

[TP41 cBO06OAHO ONEPUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUYECKUX (PYHKIIUH;

[TP42 npumeHsTh PyHKUMHU 11 MOJIETUPOBAHUS U UCCIIEI0BAaHUS pealbHbIX MPOIECCOB;

[1P43 cBOGOIHO OmepupoBaTh MOHATHAMHU: apH(MeTHUecKass U reoMeTphuecKas Imporpeccus,
OecKkOHEYHO yObIBaroIlasi reOMeTpHuecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh NPEACTABICHNUE O KOHCTAHTE;

[TP44 ncnosib30BaTh MPOTrPECCUHN [IJIS PEIICHUS peANIbHBIX 3a7a4 MPUKJIIATHOTO XapaKTepa;

[1P45 cBoOOIHO oOmepupoBaTh MOHATHUSAMH: TIOCJIEIOBAaTENLHOCTh, CHOCOOBI  3a/JaHUS
MOCIIeI0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKACHUSI MATEMaTHYECKOI0 aHalIN3a KaK aHaju3a OECKOHEYHO MallbIX;
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[TP46 cBoOOAHO OmMepUpOBaTh MOHATHSAMM: HEMpEephIBHbIE (DYHKIMH, TOUYKH pa3pbiBa rpaduka
(GYHKIIMH, aCHMIITOTHI Tpadrka GyHKITUH;

[1P47 cBoOomHO oOmepupoBaTh MOHATHEM: (YHKLHUS, HENpEphIBHAS Ha OTpPE3Ke, MPHUMEHSTh
CBOWCTBA HENPEPBIBHBIX (QYHKIUI JUIsl peLIeHUs 3a1a4;

[1P48 cBOOOAHO oOmepupoBaTh MOHATHAMHU: TEpBas W BTOpas NPOU3BOJAHBIC (DYHKIHH,
KacaresibHas K TpaduKy QyHKIUH;

ITP49 BBIYMCIIATH NPOU3BOAHBIE CYMMBI, MPOM3BEIEHUS, YACTHOTO U KOMIIO3UIUM JABYX
(GyHKLUH, 3HaTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

[TP50 ucmonp30BaTh reOMETPUUECKUN M (PU3UUYECKHUI CMBICI TPOU3BOIHOMN ISl PELICHUS 3a/1a4;
[1P51 wucnonb3oBaTh NPOM3BOAHYIO JUISL MCCIENOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HanOoJblIee U HAUMEHbIIIee 3HaueHHs (PYHKIMHY HEIPEepbIBHON Ha OTPE3KE;

[TP52 ucnonb3oBaTh NPOU3BOAHYIO /ISl HAXOXKIACHUSI HAWIYYLIEro PElIeHUs B NPUKIAIHBIX, B
TOM 4YMCJIE COLMAIbHO-3KOHOMHUYECKHX, 3a/ladyax, Ul ONpPENETCHUs CKOPOCTH M YCKOPEHHUs
npoiiecca, 3a1laHHOT0 (OPMYIIOi Uil rpaduKoM;

ITP53 cBOGOHO ONEepUpOBATh NOHATUAMMU: IEPBOOOPA3HAsL, ONPEIEIEHHbI HHTErpal, HaX0AUTh
NepBOOOpPA3HBIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH HHTErpan mo ¢opmyne Hprorona-
Jletibuuma;

[TP54 HaxoauTh MIOLAAN IIOCKUX (GUTYP U 00BEMBI TN C IOMOIIbI0 UHTETPaJIa;

UMEThb IMPEJCTAaBICHUE O MAaTeMaTH4YeCKOM MOJEIMPOBAHUM HAa MPUMEpPE COCTaBJICHUS
muddepeHIMATBEHBIX YPaBHEHHUI,

[TP55 pemate mpuKIaAHbBIE 3a/laud, B TOM YHCJIE COLUATIBbHO-3KOHOMHYECKOro U (PU3HUYECKOro
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHaJIN3a;

ITP56 cBO6OAHO ONEpUPOBATH MOHIATUIMHU: MHOXKECTBO, OIIEPALlMU HaJl MHOKECTBAMU;

ITIP57 ucnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar AJIs ONMCAHUs PEAIbHBIX IIPOLIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEJAMETOB;

[1P58 cBoOoAHO oOmepupoBaTh MOHATHSAMU: OIpPEACIICHHE, TEOpEeMa, ypaBHEHHE-CIICIICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JO0Ka3aTelNbCTBO, PABHOCWIBHBIE YpaBHEHHS H
HEPaBEHCTBA;

ITP59 cBoGOAHO OmNEpHUpOBaTh OCHOBHBIMU HOHATHSMM CTEPEOMETPUH NpPH pEIIeHUH 3a1ad U
IIPOBEJICHUN MAaTEMaTHUYECKUX PACCYKICHUM;

ITP60 npUMEHATHh aKCMOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX IPU PELICHUH FE€OMETPHUUECKUX
3a/1ay;

[TP61 xnaccupuumpoBaTh B3aMMHOE PACMOJI0KEHHE MPSIMBIX B MPOCTPAHCTBE, MJIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

[TP62 cBoGOAHO OmepupoBaTh MOHATHUSMH, CBA3aHHBIMU C yIJaMH B HPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U IIIOCKOCTbBIO;

ITP63 cBO6OAHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOT'OI'paHHUKAMU;

[1P64 cBOOOMHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (TIpH3Ma, MHPAMHJA,
pSMOYTOJIbHBIN Mapasienenunen, Kyo);

[TP65 knaccupuuupoBaTh MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS /7S KJIacCU(PUKAIIY;

[TP66 cBOOOIHO OMNEpPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOIPaHHHUKOB
IJIOCKOCTBIO;

[TP67 BBIMOMHATH MapajuieNbHOE, EHTPAIbHOE U OPTOTOHAJIBHOE NMPOEKTHpOBaHHE (GUryp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHust (pUryp Ha MiIocKOCTH;

[TP68 cTpouTh cedyeHUs] MHOTOIPaHHHUKOB Pa3IMYHBIMM METOJIAaMH, BBITIOJIHATH (BBIHOCHBIE)
IUIOCKHE YePTEKH U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

I[TP69  BpUMCHATH IUIOIIAAM  TOBEPXHOCTEW MHOIOTPAHHUKOB  (NIpU3Ma, INHpaMHUAa),
FEOMETPUUECKUX TeJl C MPUMEHEHHEM (opMyT;

[TP70 cBOo6OAHO ONEpUPOBAThH MOHATUAMU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUN QUTYPBI;

[TP71 cBOGOIHO OmMEpUpOBaTh MOHATHSAMHU, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAHMHATaM B
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MPOCTPAHCTBE;
[TP72 BBIMOJHATH ACHCTBUS HAJl BEKTOPaMU;

[IP73 pemars 3agaud Ha JI0Ka3aTEJIbCTBO MATEMAaTUYECKMX OTHOIICHUH M HaXO0XJICHUE
F€OMETPUUYECKHUX BEJIIMUMH, IPUMEHSSI U3BECTHBIE METOBI IIPU PELICHUH MAaTEMAaTUYECKUX 3a/1a4
MOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CJI0)KHOCTH;

[IP74 npuMmeHATh NpOCTEHIIME MPOTrPaMMHBIE CPEICTBA M AJNEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

[1P75 u3BnekaTh, MpeoOpa3OBbIBATh U MHTEPIPETUPOBATH MH(DOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX;

[IP76 npuMeHsATHh MOJy4EHHbIE 3HAHMUS HA MPAKTHKE: CPABHUBATH U AHAIM3UPOBATH PEAIbHbBIC
CUTYyallu¥, NMPUMEHITh H3YUYCHHBIC MOHATHUS B IPOIECCE TOMCKA PEIICHUs MaTeMaTH4YeCKU
chopMyIHpOBaHHON MPOOJIEMBbl, MOACIUPOBATH pPEajbHbIE CHUTYAl[Md Ha S3bIKE T€OMETPHH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C HCIOJIB30BAHHEM T'€OMETPUUYECKUX IMOHATUA U TEOpEM,
anmnapara airedphbl, pelarh MPaKTUYECKHe 3a/1a4H, CBI3aHHbIE C HAXOXKJECHHUEM IeOMETPUUECKIX
BEJINYUH;

[1P77 umeth mpeactaBieHUss 00 OCHOBHBIX dTamax pa3BUTHUS I'€OMETPUHU KaK COCTABHOW 4acTU
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA;

[TP78 cBOOOAHO OINEpPUPOBATH MOHATUSMH, CBSI3aHHBIMHU C IMJIMHIAPUYECKOM, KOHUYECKOU U
chepuyeckoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMOTYyUEHUS;

[IP79 onepupoBaTh MOHATUSAMM, CBA3AHHBIMU C TEJIAMHM BpALIEHUS: LUUIMHAPOM, KOHYCOM,
chepoil u mapowm;

[TP80 pacmo3HaBath Tena BpalleHus (UUIUHAP, KOHYC, chepa U map) U OOBACHATH CIOCOOBI
MOJIYYCHUS TEJI BpaIICHUS;

[TP81 knaccudunupoBaTh B3aUMHOE PaCHOIOKeHUE CEPHI U MIOCKOCTH;

[1P82 BBIYMCIATH BETMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TEJ BpaIleHUs, 00bEMbI U ILJIOIIA N
MOBEPXHOCTE MHOTOIPAaHHUKOB M TE€J BpPAILEHUS, FCOMETPUYECKHX TeJI C HIPUMEHEHUEM
(opmyu;

[TP83 cB0oOOAHO OlEepHpPOBaTh MOHSATUSMHU, CBS3aHHBIMH C KOMOWHAIUSIMU TEJ BpAIICHHS U
MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B cepy W ommcaHHbId okoyio chepsrl, chepa,
BIMCAHHAs! B MHOTOIPAHHMK WJIM TEJIO BPAILICHHUS;

[1P84 BBIUUCHATH COOTHOIIECHUSI MEXIY TIIOMIA MU MOBEPXHOCTEH U 00bEMaMH TOI0OHBIX TET,
n300paxaTrh u3ydaeMble (UTYpHI, BBIIONHATH (BBIHOCHBIE) IIOCKHE YEpPTEKH U3 PUCYHKOB
MIPOCTHIX O0BEMHBIX (PUTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHUSI TEJl BpaAIICHUS;

[TP85 u3BneKaTh, HHTEPIPETUPOBATh U MPEOOPA30BHIBATH MH(DOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMETpUUYECKHUX (PUTypax, MPEeACTABICHHYIO Ha YePTEeKaxX U PUCYHKAX;

[TP86 cB0OOAHO OTIEpUPOBATH OHITHEM BEKTOP B MPOCTPAHCTBE;

[TP87 BBINOIHATH ONEpallMU HaJl BEKTOpaMH;

[1P88 3amaBaTh MIOCKOCTh YPAaBHEHHUEM B JIEKApPTOBOW CUCTEME KOOPIMUHAT;

[TP89 pemiaTh reoMeTpuuecKkue 3aJa4i Ha BEIYUCICHUE YTIIOB MEKIY TPSIMBIMHU U TUIOCKOCTSIMH,
BBIYHCIICHHE PACCTOSHUM OT TOYKHA JI0 IUIOCKOCTH, B LIE€JIOM, Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOJIa MPU PEIICHUH;

[TP90 cBOOOIHO OMEpUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C JIBXKEHHEM B MPOCTPAHCTBE, 3HATH
CBOICTBa JBH)KCHU;

[TP91 BBIMOMHATH, W300paXEHUS MHOTOTPAHHMKOM W TE€J BpALIEHUS TPH MMapaIeIbHOM
MIEPEHOCE, LEHTPAIBHON CHMMETPHH, 3€PKaJIbHOM CUMMETPHUH, IPU ITOBOPOTE BOKPYT MPSMOH,
npeoOpazoBaHus MOI00US;

[TP92 cTpouTh ceueHusi MHOTOIPaHHUKOB U TeJl BpAIlleHUs: CeUEHUs MIUHApa (apajuieIbHO U
NEPIEeHIUKYIAPHO OCH), CEYCHHs] KOHyca (mapasielbHOe OCHOBAaHWIO M MPOXOJAIIee uepe3
BEpILMHY), CEUEHHUS 1I1apa;

[1P93 wucnonb3oBaTh METOABl MOCTPOCHUS CEUEHUMN: METOJ CJEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

[1P94 noka3bIiBaTh FTEOMETPUUYECKUE YTBEPKACHUS;
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[1P95 nmnpumeHATs, reoMeTpuyeckue (axKThl sl pElICHHs CTePEeOMETPUYECKHUX —3ajad,
MPEANOJIAralouX HECKOJIBKO IIArOB PELIEHUs, €CJINM YCIOBHUS NPUMEHEHHUsS 33JIaHbl B SIBHOU U
HEsIBHOHU (opme;

ITP96 cBOoOOIHO OmEepUpoOBaTh MOHATUAMHM: rpad), TUIOCKHUK rpad, CBA3HBINA Tpad, myTh B rpade,
LieNb, LIUKII, IEPEBO, CTENIEHb BEPILUUHBI, JEPEBO CIyYalHOTO SKCIIEPUMEHTA;

ITP97 cBOOOMHO oOmMEpUpPOBATH MOHATHUAMH: CIYYalHBIA SKCHEPUMEHT (OIBIT), CIydaiiHOe
coOBITHE, AJIEMEHTAapHOE Cily4ailHOe COOBITHE (RJIEMEHTApHbI HMCXOA) CIIy4allHOrO OIbITa,
HAXOJUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;
[TP98 HaxomuTh U (GOPMYIUPOBATH COOBITHS: NEpecedeHre, OObEMHEHNE JTAHHBIX COOBITHIA,
coObITHE, TPOTHBOIOJIOXHOE JaHHOMY, MCIIOJNb30BaTh IUarpaMmbl Jiijepa, KOOPAUHATHYIO
OpSAMYyIO IS pelIeHHs 3a/ad, I0JIb30BaThbCs (POPMYNION CIIOKEHHUS BEPOSTHOCTEH JUIs
BEPOSTHOCTEH JIBYX M TPEX CIIYYaWHBIX COOBITHI;

ITP99 onepupoBaTh MOHATHSIMM: YCJIOBHAs BEPOATHOCTb, YMHOYKEHUE BEPOSTHOCTEH,
HE3aBHCHUMBbIE COOBITHSI, AEPEBO CAYYailHOrO 3KCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MIOMOIIBIO TPaBWJIa YMHOXKEHHUS, JIEpeBa CIYYalHOTO OIBITA, UCIOIB30BATh (POPMYITYy MOITHOU
BeposaTHOCTH, (popmyny baiieca mpu perieHun 3anad, onpenesisiTh HE3aBUCUMOCTh COOBITHIA 110
(dopMyJie ¥ 10 OpraHU3alMK CIy4ailHOro SKCIIEPUMEHTA;

[TP100 mpumeHSTh W3YYEHHbIE KOMOMHATOpHBIE (OPMYJBl [Js TMEPEUYUCTCHHS 3JIEMEHTOB
MHOJKECTB, JJIEMEHTapHbIX COOBITUI CIIydallHOTO OIbITa, PEIIeHUs 3ajad [0 TEOpUU
BEPOSITHOCTEN;

[TP101 cBoGOIHO ONEpUpPOBATH MOHATHAMU: OMHAPHBIN CIyJailHbIA OMBIT (UCIIBITAHKE), YCIIEX U
HEeyJa4a, HE3aBUCHUMBIC HCIIBITAHUSA, CepUs UCHIBITAHUMN, HAXOOUTh BEPOSITHOCTH COOBITHUI: B
CEpUHU UCHBITAaHUI JI0 IEPBOrO ycIexa, B CEpUH UCIBITaHUN BepHyIn, B OIbITE, CBI3aHHOM CO
CIIy4aifHBIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

[IP102 cBOOOMHO oOmEepuUpOBaTH TMOHATUAMM: ClIy4dyailHas BEJIWYMHA, paclpeleieHue
BEPOATHOCTEMH, JuUarpaMMa pacrpeeneHus, OuHapHas ciydaiiHas BeTWYHMHA, T€OMETPUUECKOE,
OMHOMHUAIBHOE pacIpe/ICIICHUE;

[IP103 omnepupoBaTh NOHATHUAMH: COBMECTHOE pACHpPEEICHUE JBYX CIIy4ailHbIX BEJIMYHUH,
MCIIOJIb30BaTh TaOJIUIy COBMECTHOI'O PACIIPEIEICHUS ABYX CIy4YalHbIX BEIMUUH AJIs BbIICICHUS
pacrpeneneHus Kaxa0i BEIMUNHBL, ONPEEIICHUS HE3aBUCUMOCTH CITy4aliHbIX BEJINYMH;

[TP104 cBoOOAHO omepupoBaTh MOHATHEM MaTEMaTHUYECKOrO OXKHMJaHUS CIydailHOW BETMYMHBI
(pacmipenienieHus), NPUMEHSTh CBOMCTBA MaTeMaTHUYECKOTO OXHJIAHUS NpPU PpeIIeHUH 3ajad,
BBIUHCIISTH MATEMAaTUYECKOE 0’KUJaHUE OMHOMHAIILHOTO U T€OMETPUUECKOI0 paclpeieIeHU;
[TP105 cBo6OAHO ONMEpPHPOBATH MOHATUAMH: AUCIEPCUs, CTAHJAPTHOE OTKJIOHEHHUE CIIydyailHOM
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIIY4alHOM BEIMYMHBI (pacHpeleseHus) IMpu
pEIIEHNN 3a/ad, BBIYMCIATH JUCIEPCUI0O M CTAHAAPTHOE OTKIOHEHHE T'€OMETPUYECKOrO MU
OMHOMHUAIBHOIO paclpeaeIeHui;

[IP106 BBYUCIATH BBIOOPOYHBIE XAPAKTEPUCTUKM IO JaHHOM BHIOOpKE M OIIEHHWBATh
XapaKTEpUCTHKU T€HEPaTbHON COBOKYITHOCTH JJaHHBIX 110 BHIOOPOYHBIM XapaKTEPUCTUKAM;
ITP107 onieHnBaTh BEPOSTHOCTH COOBITUI U MPOBEPATH MPOCTEHIINE CTATUCTUUECKUE TUIIOTE3bI,
M0JIb3YACh U3YUYEHHBIMH PACIPEICIICHUSIMU.
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4. TEMATUYECKOE INTAHUPOBAHUE

Ne [IporpammHuoe conepkanue, Tema 3aHsATHA
I1.II.

KomndgectBo
4acoB

B tom uncie

[penmerasie (ITP)
nrgHOcTHEIE (JIP) pe3ympTaTht

YP

I13

K

CP

1 kype, 1 cemecTp

AJITEBPA 1 HAYAJIA AHAJIM3A

"Muoacecmea u nocuxa'

Copep:xanue: MHOXECTBO, ONEpalMy HaJl MHOKECTBAMH U MX cBocTBa. J{narpammel Ditnepa-Benna. [Tpumenenue
TEOPETUKO-MHOKECTBEHHOTI'O amlIapaTa AJs OIMCAHMS pealbHbIX IPOLECCOB U SIBICHUM, NPU pELICHUM 3a1ad W3
Ipyrux y4eOHbIX mpeameroB. OrmpeneneHue, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOro OOBEKTa, CIIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCHUIIbHBIE YPaBHEHUSI.

1 Ienu u 3a1a4r MaTeMaTUKH IIPH OCBOCHUHU CICIIHATILHOCTH. 2 2

2 MHoxecTBa, X BUBI U CLIOCOOBI 3a1anus. J{narpammel Diinepa — 2 2
Benna. OTHOIICHUST MEKIY MHO)KECTBAMH.

3 Onepanuu HaJ MHO)KECTBAMHU. 2 2

4 Pewenue npuknadnsvix 3a0au ¢ NPUMEHEHUEM MeoPUU MHOICECHE. 2 2

I1P56 — IIP58
JIP1- JIP8

AJITEBPA U HAYAJIA AHAJIM3A

"Uucna v BpruyucjaeHus"

Copep:kanne: ParuoHanpHble umcna. OOBIKHOBEHHBIE W JECSTHYHBIE JPOOW, IIPOLEHTHI, OECKOHEYHBIE
neproandeckue apodu. [Ipumenenne qpoGei U MPOLEHTOB UL PEIIeHUs IPUKIIAIHBIX 3a/ad U3 PA3JIMIHBIX OTpaciel
3HAHUHN U peanbHON )KU3HU.

JleficTBuTENbHEIE YKCIa. ParoHaIbHbIEe H MppaloOHaIbHBIE Yica. ApH(METHISCKUE ONePaluy ¢ AeHCTBUTEIbHBIMU
quciaMi. Momynb JeHCTBUTENBHOTO YHCIIA U €ro cBoicTBa. [IpnONIDKEHHBIE BEIYHCICHHS, NpaBUIIa OKPYTJICHHS,
MPUKKIKA U OLICHKA Pe3yNIbTaTa BEIYUCICHUIL.

Crernenb ¢ 1ensiM nokasarteneM. burom Herotona. Mcmoms3oBanme mojxossmei GopMbl 3amicy JeHCTBUTENBHBIX
YHCeI JUTS PEIIeHHUs] IPAKTHIECKUX 33/1a4 U IIPEe/ICTaBICHNs JaHHBIX.

Harypanbupie u nensie 4ncia. [IpuMeHeHe MPU3HAKOB NEIUMOCTH LEIBIX YHCEN, HAHOOJbIINKA OOIIN JeTUTEND
(manee - HOJ/I) n nammenbmee obmee kpatHoe (nanee - HOK), ocratkoB mo Mmoxymo, anmroputMa EBrnmna mis
penreHus 3a/1ad B IEJIBIX YHCIIaX.

5 HatypanbHble, Lieable U palliOHAJIBHBIE YUCIIA. 2 2

6 IIpakTrueckas padora 1. Brimonnenue neficTBUi HaL 2 2
JCHCTBUTENLHBIMH YHCIIAMHU.

7 Ilpumenenue npoyenmos 01: pewieHus NPUKIAOHBIX 3a0ay. 2 2

8 Ilpuébnusicennoe 3nauenue ¢enuuunvt. Ilozpemtnocmu eviuucinenuil 2 2
npU peuieHuu NPUKIAOHBIX 3a0aU.

ITP1 —ITP4, ITP10 — ITP11
JIP1.3

JIP4.1

JIP 6.1,6.3 -6.4;

JIP7.2

JIP8.1-8.2

AJITEBPA U HAYAJUIA AHAJIU3A

"YpaBHeHus U HepaBeHCTBA"

Conep:kanme: ToxIecTBa M TOXICCTBCHHBIC MPEOOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHMsS. PaBHOCHIBbHbBIC
YypaBHEHHS M ypaBHEHHs-ciIeACTBYs. HepaBeHCTBO, pellieHHe HepaBeHCTBA.




OCHOBHBIE METOZBI PELICHHs] LEIbIX U JPOOHO-PALOHATBHBIX YPABHEHHII U HEpaBEeHCTB. MHOTOWICHBI OT OIHON
nepeMeHHOH. JleleHne MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM. Teopema besy. MHOrowieHs! ¢ IeNbIMH
ko3 ¢punnenramu. Teopema Buera.

ITocTpoeHne MaTeMaTHuecKUX MoOJIEed peajbHOW CHTyallMd C MOMOILBI YPaBHEHUH M HepaBeHCTB. IIpumMeHeHue
YPpaBHEHHH M HEPABEHCTB K PEIICHHIO MaTeMaTHYECKUX 3a7ad U 3aJa4 U3 PasiIH4HbIX 00JacTel HayKd U pealbHON
KU3HH.

9 TosxecTBeHHbIC TPeOOpa30BaHMsI HaJl YpaBHEHUSIMU U HEPABEHCTBAMH. | 2 2 ITP13 —I1P16, I1P23
10 | Pemenue nensix u JpoOHO — pallMOHAIBHBIX YPaBHEHHIA. 2 2 JIP1.3
11 | Pemenue HEpaBEHCTB METOAOM MHTEPBAJIOB 2 2 JIP4.1
12 | Hpakmuueckas paboma 2. Pewienue 3adau na cocmaenenus 2 2 JIP 6.1, 6.3 - 6.4;
YPaeHenuil u HepaseHcme. JIP7.2
JIP8.1-8.2
AJITEBPA U HAYAJIA AHAJIH3A 10 6 2
"Yucaa u BbIYHCIeHNs"
Conepma}me: KoMIuiekcHbie unca. AnreﬁpanquKaﬂ U TPUTOHOMETPHUYIECKas C’pOpMBI 3aIrIMCH KOMITIJICKCHOT'O YHcCJia.
Apudmernyeckue ornepanuu ¢ KOMIIEKCHBIMU YHciIaMy. M300pakeHne KOMIUIEKCHBIX YUCeN Ha KOOPUHATHON
IIJIOCKOCTH. CDopMyna MyaBpa. KOpHI/I N-0i CTENEeHH M3 KOMIUIEKCHOT'O YHCIIa. HpI/IMeHeHl/Ie KOMIIJICKCHBIX YHUCCJT IJIA
peuieHus qJI/ISI/I‘{eCKI/IX U Fr€OMETPUUICCKUX 3a1a4.
Apudpmernyeckuil KOpeHb HaTYPAJIbHOM CTENEHH U €ro CBOHCTBA.
Cremnens ¢ palOHaJIbHBIM ITOKA3aTEJIEM U €€ CBOﬁCTBa, CTCIICHb C I[eﬁcTBHTeJ'[BHBIM TIOKA3aTCJICEM.
13 MHO0XeCTBO KOMIUICKCHBIX YK CEIN. J[eHCTBUS ¢ KOMILIEKCHBIMU 2 2 I1P4 — ITP6, ITP12, ITP17
YUCJIAMH. JIP1.3
14 IIpakTrueckast padora 3. BrinonHenue neficTBUI HaJl KOMITJIEKCHBIMHU 2 2 JIP4.1
qrcIaMy B areOpandeckoi popme. JIP 6.1,6.3-6.4,
15 | JleiicTBus HaJ A€WCTBUTEIHHBIMU U KOMIUIEKCHBIMH YUCIIAMHU. 2 JIP7.2
16 | Kopuu u crenenn. KOpHH W3 HaTypaabHOTO Y4MCIIa M MX CBOMCTBA. 2 2 JIP8.1-8.2
17 | IlpeoOpa3zoBaHue BbIpaXKEHUI, COJIEpKAILUX PaJIUKAJIbI. 2 2
AJITEBPA M HAYAJTA AHAJIM3A 8 4 4
"YpaBHeHHsi M HepaBeHCTBA'
Conep:kanme: IIpeoOpa3oBaHWs 4YHCIOBBIX BBIPAKCHMIH, COJEpKAIIUX CTENEHW W KOpHHU. VpparmonanbHbIe
YpaBHEHHUS. OcCHOBHBIE METOAbI PEHICHUS HPppalMOHAIBHBIX ypaBHeHI/H\/’I. Iloka3arenbHBIE YpaBHEHHUS. OCHOBHBIE
MCTOABI PCHICHUS ITOKA3aTCIbHBIX ypaBHeHHﬁ. OcCHOBHBIE METObI PEIICHNS UPPALUOHAJIbHBIX HEPABCHCTB.
18 | Pemenne npocTeHMX HppaliOHAIGHBIX YpaBHEHUH U HEpaBeHCTBaMH. | 2 2 [1PS —I1P6, ITP13 —I1P14,
19 Crenenu ¢ pallMoOHaIbHBIMU MTOKAa3aTEIsIMU U UX CBOMCTBA. 2 2 I1P17 —TIP18, ITP20,
20 | Ilpeobpa3oBanue BhIpaKEHUH, COEPIKAIINX PAIIMOHATIBHBIC CTETICHN 2 2 I1P24, T1P27
21 | Ilpaktuyeckas pabora 4. Pemenne npocTeHImx Moka3aTelIbHbIX 2 2 JIP1.3
YpaBHEHU U HEPABEHCTB. JIP4.1
JIP 6.1,6.3 -6.4;
JIP7.2
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JIP8.1 -8.2

AJI'EBPA U HAYAJIA AHAJIU3A
"Yucaa u BbIruucaeHns"
Copnep:kanne: Jlorapudm uyncna. CBoiicta oraprdma. JlecsTHuHbIC H HATYPAJIbHBIC JOrapU(pMBI.

22 | Jlorapudm gucia. OCHOBHOE JIOTapu(hMUIECKOE TOKIECTBO. 2 2 I1P7, ITP19
23 | Beruncnenune norapudmon. CBoiicTBa jorapruhmMoB. 2 JIP1.3
24 | IlpaBuna neiictBus c orapudmamu. Ilepexos Kk HOBOMY OCHOBAHHIO. 2 2 JIP4.1
JIP 6.1,6.3 -6.4;
JIP7.2
JIP8.1-8.2
AJITEBPA U HAYAJIA AHAJIM3A 8 2
"YpaBHeHHs M HepaBeHCTBA'
Copep:xanue: [IpeoOpas3oBanue BeIpakeHuit, copepxaimux Jorapudmel. Jlorapupmudeckue ypasHeHus. OCHOBHbIC
METOAbI PEHICHUSA HOFapI/I(bMP[‘IeCKI/IX ypaBHeHHﬁ.
25 | [Ipaktuueckas pabota 5. [IpeoOpa3zoBanue JorapudmMudecKkux 2 I1P7, ITP19, T1P20, I1P24,
BBIPA)KCHUM. I1P27, I1P28
26 | Jlorapudmuueckue ypaBHEHUs U HEPABEHCTBA, MX CUCTEMBI. 2 2 JIP1.3
27 | Ilpaktudeckas pabora 6. Pemenne npocteidmmx gorapupMUIecKux 2 JIP4.1
ypaBHEHUHN U HEPABEHCTB. JIP6.1,6.3-6.4;
28 | Pemenue 3agau no teme: «KopHu, creneHu, gorapu@mai». 2 JIP7.2
JIP8.1-8.2

IFEOMETPUS

"[Ipamele u nnockocmu ¢ npocmpancmee’’

Copep:kanne: OCHOBHBIE NOHSATHS CTepeOMeTpuH. Touka, IpsMasi, IUIOCKOCTb, NpocTpaHcTBO. [loHstHe 00
aKCHOMaTHYECKOM ITOCTPOEHUH CTEPEOMETPHHU: AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

BzanMHOe pacmonoikeHHe MPSAMBIX B IPOCTPAHCTBE: MEepeceKaromuecs], napauielbHble U CKPEIHBAIOMUEcs IpsIMBIE.
Ilpu3Haku ckpenMBarommxcs NpsAMbIX. IlapangenbHOCTh NMPSAMBIX U IJIOCKOCTEH B NPOCTPAHCTBE: HapasuleIbHbIE
MpsIMBbIE B TIPOCTPAHCTBE, MapaJUIEbHOCTh TPEX MPSMBIX, MapayIeNbHOCTh NMPsIMON M IIockocTu. IlapannensHoe u
LEHTpalbHOE IPOEKTUpOBaHHe, H300paxkeHHe ¢uryp. OCHOBHBIE CBOMCTBAa MapajUIeNbHOTO INPOEKTHPOBAHUSL.
V3o0paxeHue GUTYyp B MapaIeIbHON IMPOEKIMU. YTIBI ¢ COHAIPABICHHBIMH CTOPOHAMH, YIOJI MEXAY HPSMBIMH B
npocTpancTBe. [lapamiensHOCTh MIIOCKOCTEN: IapajuieNbHble IUIOCKOCTH, CBOMCTBA MapasieNbHBIX IUIOCKOCTEH.
Ipocreiimue npocTpaHCTBEHHBIE (DUTYPHI HA INIOCKOCTH: TETPAdp, HapaLleIeNuIes, IOCTPOCHNUE CEUCHUI.
IMeprnenANKYISIPHOCTD MPSIMON U IIOCKOCTH: NEPIEeHANKYIISIPHBIE IPSIMBbIE B IPOCTPAHCTBE, NPSAMbIE Hapa/uleIbHbIe U
MEPIEHANKYISPHbIE K IUIOCKOCTH, NPHU3HAK MEPHEHAMKYISIPHOCTH NPSAMOH M IUIOCKOCTH, TeopeMa O MpsIMOH
MEePIeHANKYISIPHOH IIockocTH. OpTOroHansHOE MpOeKTHpoBaHMe. [lepHeHIUKyIAp M HAKIOHHBIE: PACCTOSHUE OT
TOYKH IO IUIOCKOCTH, PACCTOSHHE OT MPSAMON IO MIOCKOCTH, IPOEeKIHs GUrypHI HA IIOCKOCTb. IlepneH uKyIIpHOCTh
TUIOCKOCTEH: MPU3HAK NMEPIEHANKYIIIPHOCTH ABYX IIocKocTel. Teopema o Tpex HepreHIuKyspax.

Vrasl B IpOCTPAHCTBE: YroJl MEXIY MPSIMOM M IJIOCKOCTHIO, IBYTPaHHbIN yroJl, TMHEHHBIH yroa JBYTpaHHOrO yria.
TpexrpanHblii ¥ MHOrorpanssle yribel. CBOMCTBa IUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBOMCTBAa IUIOCKHX H
JIBYT'PaHHBIX YIJIOB TPEXI'PAHHOro yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yIJIa.
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29 ‘ BzaumHuoe PAaCIOJIOKCHHUEC IBYX NPSAMBIX B IPOCTPAHCTBC.

IT1P58 — TIP62, T1P63,
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HapaJ'[J'IeJ'IBHOCTB HpHMOfI H IIJIOCKOCTH.

I1P70, ITP73 —I1P77,

30 | IlpumeHeHune npu3HaKa MapayuIeIbHOCTH MPSIMOM U TNIOCKOCTH MPH 2 2 I1P90
pEILICHUH 3a]1a4. JIP1.3
31 | OGocHOBaHKE B3aMMHOTO PACTIONIOKEHUS IPSMBIX, TIPSIMOM 1 TIIOCKOCTH B 2 JIP4.1
TIPOCTPAHCTRE. JIP 6.1, 6.3 - 6.4,
32 | IlapamiensHOCTh INIOCKOCTEH U MX CBOMCTBA. 2 JIP7.2
33 [lepneHUKyYISAPHOCTD MPSAMOM U IUIOCKOCTHU. [lepnenaukyisp u 2 JIP8.1 - 8.2
HAKJIOHHAS.
34 | Ilpaktuydeckas pabora 7. HaxoxneHue yria Mexy IpsaMoi u 2 2
TJIOCKOCTBIO.
35 | JByrpaHHBIi yroj. YTon Mexay iockocTsaMu. [leprnenanKynsipHOCTh 2
JIBYX IJIOCKOCTEM.
36 | IMapaenbHbIi mepeHoc. CHMMETPHSI OTHOCHUTEIBHO TUIOCKOCTH 2
[TapannensHoe MPOSKTHPOBAHHE.
37 | Pewenue npuxknaousix 3aoau «Ilpsamovle u niockocmu 6 2
npocmpancmae.»
38 | Ilpaktnueckas padora 8. Perenue 3amad rmo teme: 2 2
«IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE.
BEPOSITHOCTDb U CTATUCTHKA 10 6
"Cnyuaiinble coovimus u eeposmmuocmu’’
Conepxxanne: [TepecranoBku 1 daxropuain. Yucno couerannii. Tpeyronsank IMackans. @opmymna 6uaoma Herorona.
39 | OcHOBHBIE MOHATHSI KOMOMHATOPHUKH: N-(pakTopHal, pa3MeLleHue, 2 ITP100
MepECTaHOBKA, COUECTAHHE. JIP1.2-1.3
40 | 3ajgauu Ha MOJICUET YUCIIAa pa3MEIICHUH, IepeCTaHOBOK, COUETaHUH. 2 2 JIP4.1
41 | Ilpaktuyeckas pabora 9. KomOGuHaTOpHBIE IPaBUIa YMHOXKEHUS U 2 2 JIP 6.1, 6.3 - 6.4,
COUYETaHUs. JIP7.2
42 | Tpeyronbruk Iackans. ®opmyna 6uHoMa HproTOHA. 2 JIP8.1 - 8.3
43 | IIpakmuueckasn paooma 10. Pewenue komounamopuuix 3a0a4 Ha 2 2
yugpoesyio 3augumy ungpopmayuu.
TEOMETPYSI 18 10

"BeKTOpHI M KOOPAUHATHI B NPOCTPaHCTBE"

Copep:xanne: IloHATUS: BEKTOp B NPOCTPAHCTBE, HyIEBOH BEKTOp, JUIMHA HEHYIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEapHbIe, COHAIPABJICHHbIC M IPOTHBOMOIOXXHO HANpaBlICHHBIC BEKTOPHL. PaBeHcTBO BekTopoB. [leifcTBUS €
BEKTOPAaMH: CJIOKEHHUE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4YHCIO.
CBoiicTBa clioxeHHs BeKTOpoB. CBOICTBa YMHOKEHHUS BEKTOpa Ha uucio. [ToHsTHe KoMIulaHapHbIe BEKTOpPBI. [Ipu3Hak
KOMIUIAHAPHOCTH _TpeX BekTopoB. [lpaBmno mnapamwrenenmmena. TeopeMa o pasnokKeHHH BEKTOpa MO TpeM
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HEKOMIUIAHAapHBIM BekTopaM. IIpsiMoyronbHas cucTeMa KOOpAMHAT B HpocTpaHcTBe. Koopamnatel Bektopa. CBsi3h
MeXIy KOOpAMHATaMH BEKTOpa M KOOPAMHATAMH TOYEK. YTON MexIy BekTopamu. CKamsipHOe HpOH3BEICHHE
BEKTOpPoB. Bekropel B mpocTpanctBe. Omnepanuu HaJ BeKTopaMH. BekropHoe yMHOXKeHHE BeKTOpoB. CBoiicTBa
BEKTOPHOTO yMHOXeHUs. [IpsiMoyronbHas cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopamHatel Bektopa. Pasnoxenue
BeKTOpa 110 6a3ucy. KoopanHaTHO-BEKTOPHBII METOJ IIPH PEIIeHHH TeOMETPHIECKHX 3a1ad.

" IBM:KeHUs B MPOCTpaHcTBe"

Copnepxanue: [{Bmwkenus npoctpanctsa. OtoOpaxenus. J(BmkeHus u paBeHCTBO puryp. OOLme cBOHCTBa ABWIKCHHIA.
Bunsl ABYDKEHHI: TapauieNnbHBIH IEPeHOC, LEHTpaldbHas CHMMETpHS, 3epKalbHas CHMMETpPHS, HOBOPOT BOKPYT
npsivoit. [IpeobpazoBanust nonodbus. [Ipsimast u cdepa Ditnepa.

44 | BexTop Ha MJIOCKOCTU U B IpocTpaHcTBe. C0XKEHUE U BHIYMTAHNE 2 [1P58 —I1P59,
BeKTOpOB. KoMIiaHapHbIE BEKTOPBI. [1P72 — I1P75, I1P86 —
45 | Ilpaktuyeckas pabora 11. Perenue 3a1au ¢ npUMEHEHUEM IIPABUIT 2 2 I1P89, I1P94
JEWCTBUI HAJl BEKTOPAMH. JIP1.3
46 | [IpsamoyronbHas cucTeMa KOOpJMHAT B MpocTpaHcTBe. KoopanHaTe 2 2 JIP4.1
BEKTOpA. JIP 6.1,6.3 - 6.4,
47 | BekTopbl B IPOCTPaHCTBE. JeHCTBYS Hal BEKTOPAMU B KOOPJMHATHOW | 2 JIP7.2
dhopwme. JIP8.1 - 8.2
48 | [Ipocreiimme 3a1aun B KOOpANHATaX. Y paBHEHUE CHEpHI. 2 2
49 | Vron mexny Bektopamu. CKaIsipHOE TIPOU3BEICHIE BEKTOPOB. 2 2
50 | Cummetpus B IpOCTpaHCTBE (LIEHTpabHAsL, OCEBas, 3epKajIbHas, 2
TapaJuieIbHBIN MEPEHOC)
51 | Pewenue 3a0au na oelicmeus ¢ 6eKMOpamu 8 KOOPOUHAMAX 6 2
npozpamme «Excely
52 | Ilpakmuueckas padoma 12. Memoo Koopounam é npocmpancmae. 2 2
AJITEBPA M HAYAJIA AHAJTM3A 4 0
"Yucna u gviuucnenua'
Copnepxanne: CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa.
53 Pannannas mepa yria. BpamarensHoe npuxenue. CuHyc, KOCHHYC, 2 ITP8 —ITP9
TAaHT'€HC ¥ KOTAHTSHC YHCIIa. JIP1.3; JIP4.1
54 OOpatHble TpUTOHOMETpUYECKHE QYHKIINH. 2 JIP 6.1, 6.3 - 6.4,
JIP7.2; JIP8.1 - 8.2
AJITEBPA M HAYAJIA AHAJIM3A 20 10

"YpaBHeHus U HepaBeHCTBA"

Copep:xanue: OCHOBHBIE TpUroHoMeTpudeckue Gpopmyisl. [IpeodpazoBaHne TPUTOHOMETPUYECKUX BBIPAYKEHUM.
Pemienue TpuroHoMeTpU4ECKUX ypaBHEHUI.

Cucrema ¥ COBOKYITHOCTb YPaBHEHHI M HEPaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U CHCTEMbI-CIICICTBHS. PaBHOCHIbHBIC
HEPABEHCTBA.
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O1060p KOpHEHl TPUrOHOMETPUYECKUX YPAaBHEHHH C IIOMOLIbIO TPUIOHOMETPHYECKOH OKpY)XHOCTH. Peuienue
TPUTOHOMETPUYECKUX HEPABEHCTB.

95 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

56 OcHoBHBIE (POPMYIIBI TPUTOHOMETPHUH: (DOPMYJIBI CIIOKEHUS, YIBOCHHS,
peoOpa3oBaHUs CyMMBbI TPUTOHOMETPUYECKUX (QYHKIHNA B
MIPOU3BEACHUE U TPOU3BEACHUS B CYMMY.

57 [IpakTrueckas padota 13. [IpeobpazoBanre MPOCTEHIINX
TPUTOHOMETPHUCCKUX BBIPAKCHUH.

58 [Ipocreiine TpPUroHOMETPUUECKHUE YPaBHEHUSI.

59 [IpakTuueckas pabora 14. Pemienue npocTelimx TpUroHOMETpHUUECKUX
yYpaBHEHUH.

N

60 Pemenue npocrelmnx TPUrOHOMETPUYECKUX HEPABEHCTB.

61 Pemenne cucteM TPUrOHOMETPUUECKHUX YPaBHEHUHN 1 HEPABEHCTB.

62 Penienuie TpUroHOMETPUUECKUX YpaBHEHUI U HEPABEHCTB.

63 | KonTponbHas paboTa.

64 | Koncynpranus. Pemenue 3aau no Bcemy Kypcy.

NINNININ

TIPS — I1P9, [IP13, TIP21,
[1P22, TIP25 — T1P26,
T1P28

JIP1.3

JIP4.1

JIP 6.1, 6.3 - 6.4;

JIP7.2

JIPS.1 - 8.2

HUTOI'O B 1 cemecTpe

128

58

58

1 kype, 2 cemecTp

AJITEBPA 1 HAYAJIA AHAJIU3A

"@yukyuu u cpaguxu’’

Conep:xanne: OyHKImsA, ciocoOs! 3a1anus GpyHKIMH. B3anmao obparasie Gpynxmim. Kommosnmus ¢yrkimit. I'paduk
¢dyHKIMH. DNeMeHTapHbIe Tpeodpa3oBaHus rpauKoB (yHKIIHIA.

O6nacTh ompe/eneHust ¥ MHOXKECTBO 3HadeHui Gpynkuun. Hynn dynkuun. IIpomeskyTkH 3HaKOMOCTOSHCTBA. UeTHbIE
u HeverHble yHKImY. [leprnomuueckne dpynkimu. IIpomexyTkn MOHOTOHHOCTH QYHKIMH. MaKCUMYyMBI 1 MUHHMYMBI
¢dyskmy. Hanbonsiee 1 HanMeHbIIee 3Ha9eHNs QYHKIMH HAa TPOMEXKYTKE.

Jluneiinas, kBagpaTHYHas ¥ JPOOHO-THHEIHAS (yHKIMU. DlIeMEHTapHOe HCCIEeI0BaHUE U IIOCTPOSHHE MX IpadHKoB.
CrenenHast QyHKIMS ¢ HAaTYpaIbHBIM U LIETbIM Moka3arteneM. Ee cBoiicTBa u rpaduk. CBocTBa U rpaduKk KOpHS n-oi
CTeTeHN KaK QYHKIMK 0OpaTHOH CTENeHH C HAaTypaTbHBIM ITOKa3aTeleM.

INoka3atensHas u jgorapudmudeckas QpyHKIuH, X cBoicTBa u rpaduxu. Vcmomp3oBanue rpadukoB (QyHKIME AJIs
penieHus ypaBHEHUH.

Tpuronomerpudeckas OKpY>KHOCTb, ONPEIENICHNE TPUTOHOMETPHYECKNX (DYHKIIMH YMCIIOBOTO apryMeHTa.
DyHKIMOHANBHBIE 3aBUCUMOCTH B PEabHBIX IPOLECCaX U sBIEHUAX. ['paduku peanbHBIX 3aBHCUMOCTEH.

I'paduk xommnozunun GpyHkuuii. ['eomerpuueckue 00pasbl ypaBHEHUI M HEPABEHCTB Ha KOOPIUHATHOMN IJIOCKOCTH.
Tpuronomerpuyeckue (pyHKIIHU, UX CBOHCTBA M IPAUKH.

I'padrryeckne MeTobI pelieHHs ypaBHEHNH 1 HepaBeHCTB. I paduueckre METOIBI PENIeHNs 3a1a4 C apaMeTpaMi.
HWcnonp3oBanne rpadukoB (yHKIHMH i HCCIEOBAHMS MPOLECCOB M 3aBHCHMOCTEH, KOTOpBIE BO3HHKAIOT MHpH
PEIICHNH 33/1a4 U3 APYTHX y9eOHBIX IPEAMETOB U PEalbHOIM JKH3HU.
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65 | Ilonstue pynkuuu. CrnocoOsl 3ajanus GYHKIMN, UX TpapuKH U
CBOMCTBA.

I1P31 —I1P42
JIP1.3
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66 OrnpezienieHne YeTHOCTH M HEUETHOCTH PA3IMYHbBIX (PYHKITUH. 2 JIP4.1

67 | [IpomexxyTku Bo3pacTaHusi M YObIBaHUsI, HAOOJbIIIEE M HAUMEHBIIICE 2 2 JIP 6.1, 6.3 - 6.4;
3HAYEHUS, TOUYKH SKCTPEMyMa. JIP7.2

68 [pakTuueckas pabora 15. Haxoxaenue cBOWCTB (YHKITUH. 2 JIP8.1-8.2

69 CreneHHbIC U TTOKa3aTeNIbHBIC (DYHKIIMHM M UX CBOMCTBA. 2 2

70 | Jlorapudmuueckue GyHKIIMU U UX CBOWCTBA. 2 2

71 | Ilpaxkmuueckas paboma 16. [locmpoenue zpagpuxoe nokazamenvuovix | 2
U 102apupmudeckux QynHKyuil.

72 | Tpuronomerpuieckue QyHKIIUHN, UX CBOMCTBA M rPpaUKH. 2 2

73 | llocmpoenue zpagpuxos mpuzoHomempuueckux QyHKyuil. 2

74 | IlocTpoenue rpauKoB KyCOYHO — HENIPEPBIBHBIX (YHKIIUH. 2

75 | llocmpoenue zpagpuros pynkuyuil. 2

76 | Ilpaktuueckas pabora 17. Pemenue 3amau o teme «DyHKIMH, UX 2
CBOICTBA U TrpaduKI»

TEOMETPUSI 20 10

«MHOrorpaHHUKN»

Conepmalme: BI/IZ[LI MHOI'OI'paHHUKOB, pa3BEepPTKa MHOTOIrpaHHUKA. HpmMa: n-yrojbHas IIpu3Mma, IpsaMas U

HaKJIOHHAs MPU3MbI, OOKOBas M MOJIHASI MOBEPXHOCTh NpU3MbL. [Tapasnenenunes, NpsSMOYroibHbIN HapaieIenunes u

ero cpoiictBa. Kparuaiiimie myTi Ha MoBEpXHOCTH MHororpaHHuka. Teopema Diinepa. IIpocTtpaHcTBeHHass Teopema

Indaropa. TTupamuma: n-yroiapHas nupaMuzaa, TpaBUIbHAS M ycedeHHas mmpamumiel. CBoifcTBa pebep m GOKOBBIX

rpaHeil npaBUiIbHON mnupaMuzabl. [lpaBunbHBIE MHOTOTPAHHUKHU: TpaBWIbHAs TNpHU3Ma U TpaBWIbHAs NUPaMUAA,

MpaBUJIbHAS TPEYToJbHAs MUPaMKIa U MPABWIBHBIA TeTpasap, KyO. [IpencraBiieHne o MpaBUIIbHBIX MHOTOTPAHHUKAX:

OKTasdAp, JOACKAdAp U UKOCAdAP.

BbluncieHre 35eMEHTOB MHOTOTPaHHMKOB: peOpa, AuMaroHaid, yribl. [lnomans GOKOBOW MOBEPXHOCTH U IMOJHON

MMOBEPXHOCTH MPSAMOIl MPU3MBI, IUIOLIA b OCHOBAaHHH, TeopeMa 0 OOKOBOW MOBEPXHOCTH NpsiMOi mpu3Mbl. [Tnomans

OOKOBOIM TIOBEPXHOCTH U NNOBEPXHOCTH HpaBHHBHOﬁ nupaMubl, TCOpEMa O IuIoIa u ycequHoﬁ TIMpaMUbL.

CumMeTpust B TPOCTPAHCTBE. DJIEMEHTHl CUMMETPHU INPABWIBHBIX MHOTOTPaHHUKOB. CHMMETpUS B NPaBHIbHOM

MHOTOTpaHHMKE: CUMMETPHS Napajulenenunea, CHMMETpUs IPaBUIIbHBIX IPU3M, CHMMETPHsI TPABUIIbHOM MUPaMHJIBL.

77 | llonstue muororpannuka. Ilpusma. Bunel npusm. [apannenenunen, 2 2 I1P63 — ITP69, T11P74 —
KyO. [1P77, I11P84 — I1P85,

78 | bokoBas u MoyHAs TOBEPXHOCTH MPU3MBL. OOBEM MTPH3MBI. 2 2 [1P92 — I1P94

79 | Ilpaktuueckas pabora 18. Pemenue 3agau no teme «lIpusmay. 2 JIP1.3

80 | MNupamuna. [TpaBuinbHas nupamua. Y cedeHHas MUpaMuIa. 2 2 JIP4.1

81 | bokoBas U MOJIHAs MOBEPXHOCTH MUpamMuIbl. OOBEM MUPaMHK/IbL. 2 2 JIP 6.1, 6.3 - 6.4;

82 IIpakTuueckas pabora 19. Pemenue 3agau no teme «llupamuaay. 2 JIP7.2

83 | Pewenue 3a0au no meme «Muozozpannuxuy. 2 JIP8.1-8.3

84 | Cummerpus B mpocTpancTBe. [loHATHE TPaBHILHOTO MHOTOTPAaHHUKA. 2 2
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85 | IlocTpoenue ceyeHnii MHOrOrpaHHUKOB.

86 IIpakTuueckas padora 20. HaxoxaeHue riomanei ceyeHun
MHOTOTPaHHHUKOB.

I'EOMETPUS

«Tena Bpamenus»

Copep:kanne: IToHATHA: IMIMHApUYECKas IMOBEPXHOCTb, KOHHYECKAass IOBEPXHOCTb, c(epruueckas IOBEPXHOCTD,
obpasyromue mnoBepxHocTeil. Tema BpamieHHs: IMINHAP, KOHYC, YCEUEHHBIH KoHyc, cdepa, map. Bsammuoe
pacrnonokeHue cdepbl U INIOCKOCTH, KacaTelbHas INIOCKOCTh K cepe. M300paskeHne Ten BpalleHUs Ha IJIOCKOCTH.
PasBepTka nummHApa U KoHyca. CuMMeTpHst cepsl U mapa.

O6beM. OcHOBHEIE CBOMcTBAa 00beMOB Tel. TeopeMa 00 0ObeMe NPSIMOYTOJILHOIO HapaulelieuIie]]a U CIEACTBYS U3
Hee. OObeM NPSAMOI ¥ HAKJIOHHOM NPU3MBI, LIWJIMHJPA, TUPaMU/bl U KoHyca. O0beM 11apa U IapoBOro CErMeHTa.
KoMOuHammu Ten BpamieHHs ¥ MHOTOIPAHHUKOB. IIpu3ma, BIMcaHHas B IJIMHJP, OINMCAHHAs OKOJIO I(MJIMHIpA.
ITepeceuenne cdepsl u mapa ¢ mIockocTeio. Kacanwe mapa u cdepsl INIOCKOCTBIO. IIOHSATHE MHOTrOrpaHHHKA,
OIHMCAHHOTr0 OKOJIO cepsl, chepsl, BIMCAHHOH B MHOTOTPAHHHK MIIH TEJIO BPAILCHHUS.

[Tnomans MOBEpXHOCTH UMIIMHJpA, KOHYCa, Iomans chepsl u ee yacreid. [lonodue B mpocrpancrTe. OTHOLIEHHE
00BeMOB, IUIOIael MoBepXHOCTell MomoOHBIX ¢uryp. IIpeodpaszoBanue monobus, romorerus. PemeHue 3amad Ha
IUIOCKOCTH C MCIIOJIb30BAHHEM CTEPEOMETPHYECKUX METOIOB.

IocTpoeHue ceueHnii MHOTOTPaHHUKOB M TEJT BPALLIEHUs: CEYEHUs! LIMTMHIPA (IapajuiebHO U EPIEHANKYISPHO OCH),
cedyeHHsl KOHyca (IapajuleIbHOe OCHOBAHUIO M NIPOXOJSIIee Yepe3 BEpPIINHY), CeYSHHs IIapa, METOIBI IIOCTPOCHHS
CCUCHHI: METOJ CIIeJIOB, METO/I BHYTPEHHEr0 MPOCKTHPOBAHMS, METO/] HEPEHOCA CEKYIIEil MIIOCKOCTH.
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87 Tena Bpamienus (UUIUHAP, KOHYC, cepa, map).

88 Brruucnenue miomanu IOBCPXHOCTHU U ob0beMa KPYTJIbIX TCJI.

89 | HaxosjeHwue miomaan CeYeHUs KPYTIIbIX Tell.

90 | BzaumHoe pacrnosnoxeHue cepsl ¥ MIOCKOCTH.

91 | IIpakmuueckas paboma 21. Pewenue 3a0au no meme «Kpyznvie
menay

NININININ

T1P74 — [1P84, [1P92,
T1P94

JIP1.3; JIP4.1

JIP 6.1, 6.3 - 6.4;
JIP7.2

JIPS.1 - 8.3

AJITEBPA 1 HAYAJIA AHAJIU3A

«Hauana mamemamuueckozo ananuzay

Conep:xanne: [TocienoBaTensHOCTH, CIOCOOBI 33aHMs TOCIE0OBAaTENbHOCTEH. MeTo MaTeMaTHYeCKOl WHIYKIHH.
MOHOTOHHBIE M OTPaHMYEHHBIE MOCIEN0BATENbHOCTH. VICTOpPHS BOZHMKHOBEHMS MATeMAaTHUECKOTO aHalu3a Kak
aHa/mM3a OECKOHEYHO MaIbIX.

Apndmerndeckas ¥ reomeTpuueckas mporpeccnu. beckoneuno yObIBaromasi reomerpuueckas mporpeccus. Cymma
0OeCKOHEUHO yOBIBAIOIIEl reoMeTpHIecKoi nporpeccuu. JIMHEHHbBIH W dKCIOHeHIHANbHBIT pocT. Uncno e. ®opmyna
CIIO’KHBIX MPOIIEHTOB. VcTionb30BaHNe NPOTPECCHH T PENIEHHUs pealbHbIX 3a1a4 NPUKIIaJHOTO XapaKTepa.
HenpepriBHBIe (yHKIMM ¥ MX cBoiicTBa. Toukm paspeiBa. AcuMnToThl rpadukoB ¢yHkimil. CpolicTBa (yHKIHI
HENpPEPBIBHBIX HA OTpe3Ke. MeTos HMHTEpBajoB I PElIeHHs HepaBeHCTB. IIpuMeHeHHE CBOWCTB HENpPEpPBIBHBIX
byHKIMHA U1 pernenns 3a1ad.

IlepBas u BrOpas mpomsBojHble (yHKIMH. OnpeneneHne, reOMETPUYCCKUA W (PU3MUECKHI CMBICI TPOU3BOIHOM.
VpaBHEHHE KacaTenbHOH K rpauKy (pyHKIHN.

IponsBoaHbIE 2MeMEHTAPHBIX (yHKIHH. [Ipor3BOAHAS CyMMBI, IPOU3BE/ICHNUS, YACTHOTO ¥ KOMITO3HITHH (DyHKIIHIA.
IIprmeHeHre MPOM3BOAHON K HCCIEI0BaHHIO QYHKIMI HA MOHOTOHHOCTB M 3KCTpeMyMbl. HaxoxieHne HanbosbIiero
1 HaMEHBIIIETO 3HAUCHNH HeTIPEPBIBHOM (yHKIIMN Ha OTpE3KeE.

Ilpumenenne MPOM3BOMHON M7 HAXOXKACHHA HAMIYYIIEro PEIICHHMs B TPUKIAAHBIX 3a7adax, s ONpeeNeHUS
CKOPOCTH M YCKOPEHUS NPOIIECcCa, 3aJaHHOT0 (hPOPMYIIOH Ml TpaduKoM.

ITepBooOpasHasi, OCHOBHOE CBOHMCTBO mepBooOpasHbIX. IlepBooOpasHele 3nmemeHTapHbIX (yHKImi. IlpaBmia
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HaXO0XJICHUs [1EpPBOOOPa3HBbIX.
Wnrerpan. ['eomerpuueckuil cMbIca HHTerpana. BeraucieHue ompeseneHHOro uHTerpana mo ¢opmyne HeioToHa-
JleiibHuma.
[IpuMeHeHe HHTerpaa Ul HaXOXKACHHS IUTOLIA/IeH IIOCKUX GHUIyp U 00bEMOB FEOMETPHYCCKHX TEIl.
HpI/IMepLI peH.IeHPIﬁ III/[(l)(bepeHHI/IaHBHLIX ypaBHeHPIfI. MaremaTuyeckoe MOZCIUPOBAHUE PEAIIBHBIX ITPOLIECCOB C
OMONIBI0 T PepeHITHATBHBIX YPaBHEHHI.
92 Yucrosad rocinenoBarelibHOCTh. CriocoObI 3a1aHusl ITI0CEN0BATEIbHOCTH. 2 2 [1P43 — I1P55
93 | Ilpaktuueckas padora 22. BerducieHne wieHOB OCIeI0BATEbHOCTH U 2 2 JIP1.3
CYMMBI OECKOHEYHO YOBIBAIOIIEH T€OMETPHUCCKON IPOTPECCHH. JIP4.1
94 | IlonsiTHe O MPOM3BOJHOM, €€ TEOMETPUICCKUN M (PU3HUECKUI CMBICI. 2 2 JIP 6.1, 6.3 - 6.4,
95 | ®opmysibl 1 nipaBuiia auddepeHIpoBanus GyHKIHA. 2 2 JIP7.2
96 | Beruncnenue npon3BOAHBIX PA3INYHBIX (YHKIIHIA. 2 2 JIP8.1 - 8.3
97 | Pemenue 3a1a4 Ha PU3HUYECKUI CMBICIT TPOU3BOIHOIMA. 2 2
98 | Pemenue 3a1ay Ha IPUMEHEHHE TEOMETPHUECKOTO CMbICIIA 2 2
IIPOU3BOHOM.
99 [Ipaktrueckas padota 23. Pemenue 3aga4 nmo teme «lIponsBoanas 2 2
¢bynkuuid. DU3NYECKuii ¥ T€OMETPUIECKUIA CMBICI TPOU3BOTHOMY.
100 | Pemenue 3ama4 Ha MPUITOKECHHS 2 2
MPOU3BOJHOM.
101 | IIpu3nak Bo3pacTanus (yobiBauus) pyHkunu. Kputnueckue Touku 2 2
¢dbyHKIIMN. MaKCUMYMBbI I MUHUMYMEI.
102 | IlpumeHeHue MPOU3BOAHOM K HCCIIEAOBAHUIO (PYHKITUH. 2 2
103 | Ipaxkmuueckas paboma 24. [locmpoenue zpagpuxoeé pynkyuit npu 2 2
HOMOU{U RPOU3BOOHOII.
104 | IlepBooOpa3Has u uHTErpal. IHTErpabl OCHOBHBIX 3JIEMEHTaPHBIX 2 2
¢ynkuuit. Dopmyna Herorona—IJleiiGHuna.
105 | BeruncieHne HeonpeaeIeHHBIX HHTETPAJIOB. 2 2
106 | IIpakTnueckas paboTa 26. BeluncieHre onpeieIeHHbIX HHTETPaJIOB. 2 2
107 | I'eomeTpuvecknii M PU3HMUECKUI CMBICH OTIPEICIICHHOTO HHTETPAIA. 2 2
108 | HaxoxaeHue tuioniau KPUBOJIWHEHHONW TPAITCIIHN. 2 2
109 | Humezpan u ezo npumenenue. 2 2
110 | Pemenwue 3amay mo Teme: «HTErpas U ero MpuMEHEHHUEY. 2 2
BEPOSITHOCTb Ml CTATHCTHKA 38 16 20 2 |0
«CuayyaiiHble cOOBITHS U BEPOSITHOCTH»
Copnep:kanne: I'pad, cBs3ubli rpad), mytu B rpade: nukisl ¥ nend. CreneHps (BaJIeHTHOCT) BepluuHBL. I'padsl Ha




IUIOCKOCTH. JlepeBbs.

CiyJaiiHble DKCIEPUMEHTHI (OIBITBI) M CIIydaifHble COOBITHS. ODIeMeHTapHbIe COOBITHS (MCXOnbl). BeposTHocTh
CITy4aifHOro coObITHA. BIM30CTh 4acTOTHI M BEPOATHOCTH cOObITHI. CiydaliHble OHBITEI C PAaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITHSAMU.

Omnepanuu Haj COOBITUSIMH: IIepeceucHHe, OObeJUHEHHEe, NPOTUBOMOIOXKHBIC coObITHA. Jlmarpammel Diinepa.
Dopmyra clioKeHHs BEPOSTHOCTEH.

VYcnoBHas BEpOSATHOCTb. YMHOXXEHUE BeposTHocTed. J[lepeBo citywaiiHoro oskcriepumenrta. ®opmyna mnonHol
BepositHocTH. Popmyna Baiteca. HesaBucuMbie coOBITHSL.

bunapHbI clygallHBI ONBIT (MCHBITaHHE), ycleX M Heynada. HesaBucumble ucmbiTaHus. Cepus HE3aBHCHMBIX
HCIIBITAaHUI 110 IIEPBOro ycrexa.

Cepust He3aBUCUMBIX HcTbITaHuH bepHynmn. CirydaiiHblil BHIOOP H3 KOHEYHOH COBOKYITHOCTH.

CryvaiiHas BenmuuHa. Pacripenenenne BeposiTHOCTeH. [lmarpamma pacnpenenenus. Omneparuy HajJ CIy4aifHBIMA
BenuuMHaMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl pacnpeneneHuil, B TOM YHUCIE T€OMETPUYECKOE U
O6HHOMUAJIBHOE.

111 | BeposTHOCTb COOBITHSI, X BUJIbI U CBOMCTBA.

112 | TeopeMbl CIIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH.

N

113 | IlpakTtudeckas pabota 27. PereHns KI1acCHUecKuX 3a/1a4 TEOPUH
BEPOSITHOCTEM.

114 | luckperHas ciiydaifHasi BEIMYMHA U €€ XapaKTEPHUCTUKH.

115 | Beruucnenue xapakrepuctuk JICB.

116 | Ipeocmasnenue oannsix (maoauust, ouazpammot, 2paguxu). Yucnosvie
XapaKmepucmuKu mooa.

117 | I'padsl, X BUJIBL

118 | IpencraBnenvie 3a1a4u C IOMOMTBIO rpada.

N

119 | Hpaxmuueckas paboma 28. Pewenue 3a0au ¢ nomoubio 2paghos.

I1P96 —I1P100, ITP107
JIP1.2-1.3

JIP4.1

JIP 6.1, 6.3 - 6.4,
JIP7.2

JIP8.1 -8.3

BEPOSITHOCTDb U CTATUCTHKA

«Ciryyaiinble Be/IHIUHBI M 32KOH 00JILIINX YHCeD>

Conep:xanmne: CoBMeCTHOE pacrpesie/ieHNe IByX CilydaifHbIX BennurH. HezaBucuMele citydaliHble BETMYHHBL.
MaremaTHyecKkoe OXHIAHWE CiIy4allHOM BenuuuHbl (pacnpenenenus). [Ipumepbl NPUMEHEHUS MaTEeMaTHYECKOTO
OKHJaHUs (CTpaxoBaHUe, JoTepes). MaTeMaTHyeckoe OXuiaHue OMHAPHOI CilydaliHOM BeNWYMHBL. MaTeMaTHyeckoe
OXHIAHHE CYMMBI CIy4ailHBIX BEIHYMH. MaTeMaTHdecKoe OXHAAHHEe TIeOMETPHYECKOr0 M OMHOMHAIBLHOTO
pacnpeneneHuil.

Jlucnepcust M cTaHAapTHOE OTKJIOHEHUE CIIydaiHOW BenuuuHbl (pacnpeneneHus). Jucrnepcus OMHApHON ClydaiiHOMR
BEIMYMHBL. MaTeMaTHyeckoe OKUJaHWE NPOU3BEICHUS W JUCHEpPCUs CyMMbl HE3aBHCUMBIX CIIy4alHBIX BEJIWYHH.
Jlucrepcust U CTaHZApPTHOE OTKIOHEHHE OMHOMHANBHOTO pacHpenencHus. Jlucmepcus M CTaHIApTHOE OTKIOHEHUE
TeOMETPHIECKOTO PACIPEIENeHNs.

HepaBenctBo YeObnmueBa. Teopema YeObimeBa. Teopema Beprymmm. 3akoH Goibmux yuced. BrIOOpOUHBIH MeTOX
uccienoBanuid. BprOopounsle xapakrepucTuk. OIEHHBAaHHE BEPOATHOCTU COOBITHA IO BBIOOPOYHBIM JTAHHBIM.
IIpoBepka mpocTeHIInX TUIIOTE3 C MOMOIIBIO H3YUEHHBIX paclpeeICHUMN.

HenpepsiBHble cityqaiinble BenuuuHbl. [Ipumepbl. OyHKINS INIOTHOCTH BEPOATHOCTH paclpeneneHus. PaBHomepHoe
pacmpesieNieHie U ero CBOHCTBA. 3ajauu, MPUBOIINE K MOKA3aTeIbHOMY PaclpeelIeHUI0. 3aqaul, IPHBOIAIINE K
HOPMaJbHOMY pacmpeneneHuio. QDyHKIMS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOTO pPACIpefencHHs, (YHKIHS
IUIOTHOCTH  BEPOSITHOCTH HOPMAJIbHOrO  pacnpezeneHus. DyHKIMS IUIOTHOCTH M CBOMCTBA HOPMAaJIbHOI'O
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pacrpeeneHus.
IToce10BaTebHOCTh OANHOYHBIX HE3aBUCUMBIX COOBITHIL. 3amadun, IpUBOAsIIMeE K pacnpeneneHuto [Iyaccona.

KoBapuanus aByx ciaydaiHbIXx BenmunH. Koadouiment nuneiHoi koppemsnuu. CoBMecTHbIE HAaONMIOAEHUS IBYX
BeIM4YMH. Be1OOpouHSBIil K03 duimenT koppensiuy. Pasnnune Mexy JIMHEHHOH CBSA3bI0 M NPHYNHHO-CIIEACTBEHHOM

cBs3b10. JInHEHAS perpeccus, METO4 HAMMEHBIIINX KBaAPaTOB.

120 | Hepasencro YeObimeBa. Teopema UeObliena. 2 2 I1P102 — ITP107
121 | Teopema bepuymmi. 3akoH GOJIBIINX YHCEI. 2 2 JIP1.2-1.3
122 | BIOOPOYHBIIA METOJI HCCIIEI0BAHMIA. 2 2 JIP4.1
123 | IIpeaMeT MaTeMaTU4eCKoi CTATHCTHKY. Ee poiy B IEATENbHOCTH YenoBeka. | 2 2 JIP 6.1, 6.3 - 6.4;
124 | BbIGOPKH 1 BEIOOPOUHBIE PACIIPEIEIICHH. 2 2 JIP7.2
125 | CocrapIieHHe 3aKOHA CTATHCTHYECKOTO PACTIPE/IETICHHS BHIOOPKH. 2 2 JIP8.1-8.3
126 | IloctpoeHwre NMoJMroHa 1 riCTOrpaMMBbl. 2 2
127 | pakmuueckas pavoma 29. Pewienue 3a0au mamemamuueckoi 2 2
CIamucmuKu.
128 | Pewenue 3a0au TB u mamemamuueckoii cCmamucmuxu. 2
129 | Ilpaxruueckas padora 30. Pemenue 3agad TB 1 MmaremaTuueckoit 2 2
CTaTHCTHKH.
Pa3nen 11. YpaBHeHUsI 1 HEPaBEHCTBA 56 28 28 0
130 | MeTozp! pelleHns: ypaBHEHUH: pa3IoKeHHe Ha MHOXKHUTEIH, 3aMeHa 2 2 JIP1.2-1.3
MIEPEMEHHOM, OACTaHOBKA, TpaduUyecKuil. JIP4.1
131 | Pemenue ypaBHEHHI pa3IMYHBIMA METOJIAMHU. 2 2 JIP 6.1, 6.3 -6.4;
132 | PeuieHne HepaBEeHCTB Pa3InUHBIMUA METOIAMH. 2 2 JIP7.2
133 | Pemenune ypaBHEHHH U HEPABEHCTB rpaMUIECKMM METOIOM. 2 2 JIP8.1-8.3
134 | IIpakmuueckas padboma 31. Peuienue ypasHeHuit u HepageHcme 2 2
cpagpuueckum memooom.
135 | Pemienue ypaBHEHUH B KOMIUJIEKCHBIX YHCTIAX. 2 2
136 | IIpakTuueckas padora 32. Pemenne ypaBHEHHI B KOMILIEKCHBIX 2 2
qHCIIax.
137 | YpaBHEHUS U CUCTEMBI YpaBHEHHH C IBYMsI TIepeMEHHBIMU. MeTOb UX | 2 2
pereHwus..
138 | I'pacdmyeckuii cocoO perieHus: ypaBHEHU 1 HEPaBEHCTB C ABYMs 2 2
ePEMEHHBIMH.
139 | Onpenenurens. Pemenue cucrem ypaBHeHuit meroom Kpamepa. 2 2
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140 | Ilpaktuyeckas pabora 33. Pemenne CJIY meromom Kpamepa. 2 2

141 | Pemenue qpoOHO-pallMOHAIBHBIX U UPPALIMOHAIBHBIX YPABHEHUN U 2 2
HEpPaBEHCTB.

142 | Pemenwue 3a1a4 Ha COCTABJICHUE YPaBHEHUH. 2 2

143 | IIpakmuueckas padoma 34. Pewienue 3a0au na cocmasienue 2 2
YPAGHEHUIl U CUCHEeM YPAGHEHUIL.

144 | OcHoBHBIE IPHEMBI PEILICHHS TOKA3aTEIBHBIX U JIOTapU(PMUIECKIX 2 2
YPaBHEHMH U UX CUCTEM.

145 | Pemenue nokasareabHbIX U JOTapU(PMUUECKUX YPaBHEHUHN U CUCTEM 2 2
yYpaBHEHUH.

146 | Pemenne noka3aTeiabHbBIX U JOTapU(PMUUECKUX HEPABEHCTB U CHCTEM 2 2
HEpPaBEHCTB.

147 | Pemenue TpUroHOMETPUUECKUX YPABHEHUHN U UX CHCTEM. 2 2

148 | Pemenuie TpUrOHOMETPUUECKUX YPABHEHUI U CUCTEM YpPaBHEHHIA. 2 2

149 | Pemenne TpUTOHOMETPUIECKUX HEPABEHCTB M CUCTEM HEPABEHCTB. 2 2

150 | Pemenuie TpUrOHOMETPUUECKHUX HEPABEHCTB U CHCTEM ypaBHEHUM. 2 2

151 | IIpakTuueckas pabota 35. PenieHre TPUroHOMETPUYECKUX YpaBHEHUN U | 2 2
HEPaBEHCTB.

152 | Pemenue 3aqau no TeMe «Y paBHEHUsS] U HEPABEHCTBA 2 2

153 | Ipakmuueckas paboma 36. Pewienue 3a0au no meme «Ypasuenuau | 2 2
HepaseHcmea,

154 | Pemenue npukiaaHbIC 3a/1a9U CPEJCTBAMH MAaTEMaTHIECKOTO aHaimm3a. | 2 2

155 | Pemenue npuKiIaHbIX 3a/1a4 C UCIOJIb30BAaHUEM I'€OMETPHUECKUX 2 2
MOJICIIEN.

156 | Pewenue npuknaonsix 3a0ai ¢ ROMOUbIO 8POAMHOCHHBIX MoOeneil. | 2 2
9K3aMEHa BO 2 CEMECTPE 18
HUTOI'O Bo 2 cemecTpe 202 86 86 6 |6
Bcero 330 144 | 144 12 |12
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5. YCJIOBUS PEAJIM3ALINU AJATITUPOBAHHOM PABOYEN ITPOT'PAMMBI

5.1. AOIT CIIO mnpenycMOTpeHO coOmroaeHne TpeOOBaHUN K JOCTYITHOCTH 3JaHUN U

COOPYKEHH KoJIe Ka 1 6€30M1acHOr0 B HUX HAaXOXKJICHHsI, B TOM YHUCIIE:

— OObecrieueHne JOCTYIHOCTH HpPUJIETaloIIeld TEPPUTOPUM, BXOJIHBIX IyTeH, MyTeH
nepeMeIeHIsI BHYTPH 3aHuUs 7151 00yJaroLInXCs;

- Hannuue CIICHUAJIBHBIX MCCT B aYJUTOPHUAX JIA 06yan0mecs1 C OrpaHMYCHHBIMH
BO3MOXHOCTAMHU 300POBbA 1 HHBAJIMAOB,

— Hanynaue 060py,Z[OBaHHI>IX CaHUTAaPHO-TUTHUCHUYCCKUX HOMCHIeHHﬁ JJIA 06yqafoumxc;1
C OrpaHU4YCHHBIMH BO3MOKHOCTSAMU 300POBbA U MHBAJIUI OB,

- Hanuuue cucreMsl cur HaJIU3allu U OIIOBCHICHHA JJIA 06yqafoumxcs1 C OrpaHMYCHHBIMHA
BO3MOXHOCTAMHU 300POBbA 1 HHBAJIMAOB,

5.2. B yueOHBIX ayquTOpHUsaX (IO BO3MOXKHOCTH) CTapaThCsi M30€raTh HCIIOJIb30BAHUS JIAMII
JHEBHOTO CBETa C JPOCCEISIMH, T.K. OHH MEpPUAIOT W H3JalT Tyl [IpeumyrinecTBeHHOE
UCTIOJI30BaHUE CBETOAMOAOB WM JIaMI JHEBHOTO CBETa C KA4eCTBEHHBIM JJIEKTPOHHBIM
OamutactoM. B aynuropusx HE JODKHO OBITH Tylna Wi CTpoOocKomudeckoro sddexra.
ObecnieueHne Xopolel akyCTUKHU: He T0JKHO OBITh 9Xa, TOCTOPOHHUX LUTYMOB U T.II.

5.3. s peanmzanuu mporpaMMmbl OMOIMOTEYHBIH (OHI KOJUICA)Ka WMEET TIEYATHBIC W/HITU
DIIEKTPOHHBIE  00pa3oBaTeNbHbIE W WH(POPMALMOHHBIE PECypChl ISl  MCHOJIb30BAHUS
B 00pa3oBaTEeILHOM TPOIIEeCCe.

OOyuaronuecss WHBAJIWIbI W JIMIA C OrPAHUYCHHBIMUA BO3MOXKHOCTSMH 3JI0POBBS
o0eCrieYeHbl TICUYaTHBIMU U (MJIM) 3JCKTPOHHBIMU YYCOHBIMH HM3IaHUSMH, alallTHPOBAHHBIMHU
IPU HEOOXOIUMOCTH [T 00yUeHHsI YKa3aHHBIX 00yUYarOIIUXCSl.

OOyuaromumcs oOecriedeH JocTyn (yOaldeHHBIH JOCTYH), B TOM YHCIE B CIy4yae
NPUMEHEHHS DJIEKTPOHHOTO OOydYeHUs, AMCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHHA, K
COBPEMEHHBIM TPO(ECCHOHANBHBIM 0a3aM JaHHBIX M WH(POPMALMOHHBIM CIIPAaBOYHBIM
cHCTEMaM.



