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Pabouas nporpamma ydue6Horo npenmera OVYIIm.03 Marematuka pa3paboTaHa Ha OCHOBE

TpeOOBaHUI:

denepanbHOrO  TOCYJApCTBEHHOTO  00pa3oBaTelNbHOrO  CTaHAApTa  CPETHEro
npodeccuoHaIbHOrO  0oOpazoBaHus 1o crnenuanbHocTH  38.02.01 DkxoHOMHKA U
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Poccutickoit ®@enepanmu Ne 69 ot 05.02.2018r, (3apeructpupoBaH MUHUCTEPCTBOM
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(3apeructpuposano B Muntocte Poccun 12 urons 2023 r. N 74228), B 1.4. denepanbHoi
paboueii mporpammel 1o yaeoHoMy mpeamety «OVYIIm.03 Maremaruka " (yriryOieHHBIH
YPOBEHB);

C YYETOM IIOJIy4aeMOM CriennaIbHOCTH,

B COOTBCTCTBHHU C pa60LII/IM y‘Ie6HBIM IIJTaHOM CIICHHAaJIbBHOCTH.
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1. TIOSICHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yue6Horo mpeamera OVYIIn.03 Maremaruka nmpeaHa3zHadeHa IS
W3YYCHUS MAaTEMaTHKU MPH pean3alliy CPEAHEro o01ero oopa3oBaHus B MpeIeiax OCBOCHUS
MIPOrpaMMBbI MOATOTOBKH KBATU(UIIMPOBAHHBIX pab0uuX ciykamux 1o crenuanbaoctu 38.02.01
DKOHOMUKA U OyXTalTepCKUil yuer.

Vueonsii npeamer OVYIIN.03 MaremaTtnka TPUHAMICKUAT MPEAMETHOM 00JIaCTH
"Marematuka u unpopmaruka" ®I'OC cpegnero obmero oopa3zoBaHus, U U3y4aeTcsi B COCTaBE
00s3aTeNbHBIX Y4EOHBIX MTPEIMETOB 00111€00pa30BaTEIBHOIO IIUKJIA.

[Ipenmer siBasieTcss NpogMIBHBIM TpeaMeToM obmieodpazoBarensHoro nukia [ITICC3 u
uzydaercs Ha yrinyosnenHoMm ypoBHe OI'OC cpeanero oOiiero 06pa3oBaHus ¢ y4eTOM CIEIUPUKU
OCBAaMBAEMOMW CIIENUAIBLHOCTH.

Pabouas mporpamma yaednoro npeamera OYIIn.03 Maremartuka (yriyOiaeHHBIN yPOBEHB)
pazpaboTana Ha OCHOBe TpeOoBaHWi K pesynbraram ocBoeHus PI'OC COO, a Takxke
denepanbHO paboueil mporpaMmbl BOCIIUTAHUS.

[IporpaMma 1Mo mMaTeMaTHKe yrIyOJIEHHOTO YPOBHS IS OOyJarommxcs pa3paboTaHa Ha
ocioBe OI'OC COO c¢ y4eToM COBpPEMEHHBIX MHUPOBBIX TpPEOOBAHUMU, MPEABABISEMBIX K
MaTeMaTHYECKOMY O0Opa3oBaHWIO, W TPAIUIUN POCCHICKOTO oOpa3oBaHus. Peamm3arus
OporpaMMbl IO MaTeMaThke OOEeCHeYrMBaeT OBNAJCHHE KIIOYEBBIMH KOMIIETEHIUSIMH,
COCTABJISIIOIIMMUA OCHOBY JUIsl CaMOpPa3BUTHUsI W HENPEPBIBHOTO 0O0pa3oBaHMs, IEJIOCTHOCTh
00OLIEKYIBTYPHOT0, TUYHOCTHOTO U TTO3HABATENILHOTO PAa3BUTHS IUYHOCTH O0YJarOIINXCS.

B mporpamme mo MareMartuke YYTEHBI HJEH M TOJOXKEHUS KOHLEIIHUHU Pa3BUTH
MaTeMaThyeckoro oopasoBanus B Poccuiickoit deneparumn.

[TpuknanHas 3HAYUMOCTh MAaTEMAaTUKH OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPHI HAIllEro MHUpa: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJUYECTBEHHBIE
OTHONICHHS, PYHKIIMOHAILHBIC 3aBUCUMOCTH M KaTETOPHH HEONPEICIICHHOCTH, OT MPOCTEHIIHNX,
YCBaMBaEMbIX B HEMOCPEACTBEHHOM OIIBITE, 1O JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX ISt
Pa3BUTHUS HAYYHBIX U TEXHOJIOTUYECKUX UICH.

OAHOBpEMEHHO C paclIUpeHHeM cdep NPUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
obmiecTBe Bce OoJiee BAYKHBIM CTAHOBUTCS MATEMATHYSCKUN CTHIIb MBIIUICHHUS, TTPOSIBIISTFOITUNCS
B OTpeJIeNIeHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce n3ydeHus MaTeMaTHKU B apceHal MPUEMOB
¥ METOJ/IOB MBIIIUICHHS Y€JIOBEKa €CTECTBEHHBIM 00pa3oM BKIIFOYAIOTCS WHIYKIUSA U JEAYKITUS,
00001IeHNe W KOHKpETH3allus, aHajdhu3 M CHHTE3, Kilaccu(UKamus W cucTeMaTH3aIus,
aOcTtparupoBanue W aHanmorus. OOBEKTHl MaTEMAaTHYECKHUX YMO3aKIIOUECHHM, MpaBWiia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX MOCTPOEHHH, ClIOCOOCTBYIOT BBHIPaOOTKE
yMeHus: (HopMyIupoBaTh, OOOCHOBBIBATh U JOKA3bIBATh CYKIEHUS, TEM CaMbIM (POPMUPYIOT
JIOTUYECKHUI CTHIIb MBIIUIEHUS. Benymias ponb MpUHAAISKUT MaTeMaTHke B (OPMHUPOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIIUICHUS] U BOCTIMTAHUM YMEHUM JIEWCTBOBATH IO 3a/IaHHBIM
alIropuTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATh HOBBIE. B mporecce pemieHus
3a/1a4 - OCHOBBI JUIsl OPTaHHU3aIlMN y4eOHOU IeATeTbHOCTH Ha YpOKaX MaTEMAaTUKH - PA3BUBAIOTCS
TBOpYECKasl U MPUKIJIATHAS CTOPOHBI MBIIIIJICHUSI.

OOyueHue MareMaTWKe JaeT BO3MOXXHOCTH pa3BUBaTh y OOy4YaOIMIMXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATHBHYIO peub, YMEHUE OTOMpATh Hanboliee MOAXOAIINE SI3bIKOBBIE,
CHMBOJIMYECKHE, TpapuUecKue CpeACTBa JUIsI BBIPAKEHUS CYXKIACHUH W HaIJBIIHOTO HX
MPEICTABICHHUS.

Heo6xoauMbIM KOMITOHEHTOM OOIIEH KYJbTYPhl B COBPEMEHHOM TOJIKOBAaHUU SIBJISICTCS
o0Imiee 3HAKOMCTBO C METOJaMU MO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTABICHUE O MpeaAMeTe H
METO/IE MaTeMaTHUKH, €r0 OTIMYHSIX OT METOJOB €CTeCTBEHHBIX W TyMAaHHTApHBIX HAyK, 00
OCOOCHHOCTSIX TPUMEHEHUS MaTeMAaTHKU i PEIICHUs HAYYHBIX M TPUKIATHBIX 3a7ad.
Marematnueckoe 00pa3oBaHre BHOCHT CBOM BKJIal B (hopMUpOBaHHE 00IeH KyIbTyphl YEIOBEKA.

N3ydyeHnne MaTeMaTHKH CHOCOOCTBYET OCTETHYECKOMY BOCIHUTAHUIO YEIIOBEKa,
MOHUMAHUIO KpPacoThl W  M3AIMIECTBA MAaTEeMaTHYECKUX  PACCYKIECHUM, BOCTIPHUSITHIO
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reoMeTpruuecKux (HopM, YCBOCHHUIO U/Ied CUMMETPHUH.
[TpropuTeTHBIMH TIETSIME O0YYCHHS MaTeMaTHKE Ha yriIyOJICHHOM YPOBHE MPOJODKAIOT
OCTaBaThCA:

— {QopMmHpoBaHHE IICHTPAJIbHBIX MAaTEMATUYCCKHX TOHATHH  (YHMCIO, BEJINYHHA,
reomeTpuueckas purypa, nepeMeHHas, BEpoATHOCTh, (DYHKIIHSI, TPOU3BOIHAS, HHTETPa),
00eCTeYnBarOIINX MPEEMCTBEHHOCTh U MIEPCIIEKTHUBHOCTh MATEMAaTHYECKOT'0 00pa30BaHuUs
00y4Jaromuxcs;

— mojaBeleHHE O0yJYarONIMXCsl Ha JOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3H
MaTeMaTHKd W OKPYXArOIIero MHpa, TMOHUMAaHHUI0O MaTeMaTHKH KaK YacTH OOIIei
KYyJIBTYpPBI YE€JI0BEYECTBA;

— Pa3BUTHUC HHTCIUICKTYAJIbHBIX W TBOPYCCKUX crocoOHocTel o6yqa10mnxc;1, Mo3HaBaTEeILHON
AKTHUBHOCTH, HCCJIICOAOBATCIIBCKHUX YMeHI/II;'I, KPUTHUIHOCTU MBINUICHUA, HHTEpPECA K HU3YUYCHUIO
MaTE€MAaTHUKH,

— ¢opMupoBanue GYHKIIMOHATHLHOW MaTEMaTUYECKON rPaMOTHOCTH: YMEHHUS paclO3HaBaTh
MaTeMaTUYECKUEe acClEeKThl B PEAbHBIX KU3HEHHBIX CUTYalUAX U IPU U3yUYEHUU JIPYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (hopMyarpoBaTh
UX Ha S3bIKE MAaTEMAaTUKH U CO3/1aBaTh MaTeMAaTHUUECKHUE MOJIEIH, IPUMEHSTh OCBOCHHBIH
MaTeMaTUYeCKUi amnmapaT JUIsl  pEIleHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3aJad,
WHTEPIPETUPOBATH U OIICHUBATDH MMOJYYCHHBIE PE3YIIbTATHI.

OCHOBHBIMU JIMHUSIMU COJIEP’)KAHMSI MAaTEMaTUKU Ha YIIyOJIEHHOIO YpPOBHS SIBJISIFOTCS:
"Yucna wu Beluucienus', "AnreOpa" ("AnreOpamueckue BblpaxeHus", "YpaBHEHUS W
HepaBeHcTBa"), "Hauana maremarndeckoro ananmmsa", "['eomerpus" ("['eomerpuueckue purypsl
u ux cBomctBa", "M3MepeHue reoMmerpuueckux BeluuyuH"), "BeposTHOCTHP M cTaTHUCTHKA".
JlaHHble JTMHUM Pa3BUBAIOTCS MapajlIeNIbHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYroM, a B TECHOM KOHTaKTe U B3aumojeicTeuu. Kpome storo,
UX OOBEOUHSET JIOTUYECKash COCTaBIAIONIAs, TPAJWIUOHHO TIPUCYIIAasi MaTeMaTHKe |
MIPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPCHI U COJIEPKaTEIbHbBIC JINHUU.

Hacrosimeit mporpamMmoil 1mo MaTeMaTHUKe MpeaycMaTpUBAETCs HU3Y4YEHUE Y4eOHOTO
npenMeta "Marematuka" B paMKax Tpex yueOHbIX KypcoB: "AnreOpa u Hayana MaTeMaTU4eCcKOro
anaimza", "I'eomerpus", "BeposTHOCTh U cTaTucTHKA".

VYuebublii kypc "AnreOpa M Hadajga MaTeMaTHYECKOro aHaiu3a" SBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B 00IIE00pa30BaTEILHOM IMKIIE, TOCKOIBKY, C OJIHOH CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsl U3yUeHHs BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C
JPYTroi CTOPOHBI, POPMHUPYET JIOTHYECKOE U a0CTPAKTHOE MBILIUIEHNE 00YyYaOIUXCsl Ha YPOBHE,
HE00XO0IMMOM JJIs1 OCBOEHMS HH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH U IPYTUX
JUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroluecsi OBJIa/IeBalOT YHHBEPCAIbHBIM
A3bIKOM COBPEMEHHOM Hayku, KoTopas (popMyJIupyeT CBOM JOCTHXKEHHMS B MaTeMaTHYeCKOU
dbopwme.

VY4ebHblil Kypc anreOpbl U Hadajl MaTEeMaTHYECKOTO aHalN3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIELIHOTO OBJa/IeHUs 3aKOHaMU (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMaHHsI OCHOBHBIX T€HACHIINN
Pa3sBUTHSI SKOHOMHMKH U OOILIECTBEHHOW >KM3HM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIb30BATh WX Ui JalbHEHIIEro
o0pa3oBaHUs M B MOBCEIHEBHOH >kM3HU. OBIajeHHE aOCTPAKTHBIMH M JIOTUYECKU CTPOTUMHU
KOHCTPYKIUSIMU ainreOpsl M MaTeMaTHYeCKOro aHajli3a pa3BUBAaeT YMEHHE HaxoJuTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTb, JIOKa3bIBATh YTBEPHKICHUS C TOMOIIBIO HHAYKIIUH
U paccyXJaTh JeAyKTUBHO, HCIOIb30BaTh 0000IIEHHE U KOHKPETU3alluI0, a0CTparupoBaHue 1
aHaJIoTHIo0, GOpMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xonme m3ydenust yueOHoro kypca "AunrebOpa M Havajga MaTeMaTHUYECKOro aHaiuza'
oOyyaroIuecs: TMOJIy4aloT HOBBIM ONBIT peIIeHUs] TNPHUKIAIHBIX 33Jad, CaMOCTOSTEIHHOTrO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIeJed pealbHbIX CUTyalud, MHTEpPIpETaluu MOTy4EeHHBIX
pELIEeHUH, 3HAKOMSTCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPaMH.
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VYuebHblil Kypc 001aJaeT BOCHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIM peanu3yercss Kak
yepe3 ydeOHBI MaTepHall, CIIOCOOCTBYIOMIMI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky ydeOHOW MeATEIBHOCTH, TPEOYIOMmEH MPOJOIKUTEILHON KOHIICHTPAIIUN
BHHUMaHUs1, CAMOCTOSITEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJTy4YeHHBIH pe3ynbTar. B
OCHOBE METO/IMKH 00ydeHHUs anreOpe U HayajiaM MaTeMaTHIeCKOT0 aHaIn3a JISKHUT A TeTbHOCTH
MPUHLIUI 00yUEHUSI.

B cTpykrype yae6HOTO Kypca "Anredpa 1 Hauana MaTeMaTHIeCKOro aHamu3a" BBIACIICHBI
CIEAyIOUIMEe CcoJiepKaTelibHO-MeToAnYeckrue JuHuu: "Yucna u BbruucieHud", "OyHKIUU U
rpaduku”, "YpaBaenus u HepaBenctBa'", "Havana maremarnueckoro aHanuza", "MHoxecTBa U
noruka". Bce OCHOBHbBIE cOIepX aTebHO - METOJWYECKUE JIMHUU HU3YyYaloTCS ECTECTBEHHO
JOTIOJNIHASL APYT JApyra M TMOCTENEHHO HACHIAACh HOBBIMM TeMaMU M paziesiamu. JaHHBIN
yueOHBIH KypC SBISETCS WHTErPAaTHUBHBIM, IOCKOJBKY oOBeAMHSET B cede cojep:KaHue
HECKOJIbKUX MaTeMaTUYEeCKUX TUCIUIUINH, TAKUX KaK alnre0pa, TPUTOHOMETPH S, MAaTeMaTHICCKUI
aHaJIN3, TEOpUs MHOXKECTB, MaTeMaTHuecKas Jjoruka u apyrue. [lo mepe Toro kak oOyuaroruecs
OBJI/ICBAIOT Bce Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX MOCJIeI0BAaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIENb PEaJbHOM
CUTyallid, TPUMEHSATh 3HAHUS, MMOJYYCHHBIC NMPHU W3YYCHUH YYEOHOTO Kypca, IS PeIieHUs
CaMOCTOSTENHHO C(HOPMYITMPOBAHHONW MaTeMaTUYECKOM 3a]auu, a 3aTEM UHTEPIIPETHPOBATH CBOM
OTBET.

ConepxarenpHo-MeTonuueckass  auHug  "Uucna w BeluMcieHusa"  3aBepliaeT
(dbopMHUpOBaHNE HABBHIKOB HCIOJIb30BAHUSA JCHCTBUTEIBHBIX UYHCEN, KOTOpPOE OBLJIO HAayaTo Ha
YpOBHE OCHOBHOrO o0mero obpaszoBanHusi. Oco0oe BHHMaHHE yreiseTcss (OPMUPOBAHUIO
HABBIKOB PAllMOHAIBHBIX BBIUUCICHUN, BKIIFOYAIONINX B C€0sl MCIOJIb30BAHUE PA3IUYHBIX (opM
3alKCH YMCla, YMEHUE JIeNaTh IPUKUAKY, BHIIIOIHATh MPUOIMKEHHbIC BRIYUCIICHUS, OLIEHUBATh
YHUCJIOBBIC BBIpAXKEHUS, pabOTaTh C MATEMAaTUYECKMMHU KOHCTaHTaMU. MHOXECTBA HATypaIbHBIX,
LENbIX, PAallMOHATBHBIX U JEUCTBUTEIBHBIX YHCET IOIMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX
gucell. B KaXI0M W3 3TUX MHOXECTB PAacCMAaTPUBAIOTCS CBOWCTBEHHBIC eMy crienuduueckue
3aJa4M U Omepaluu: JeJeHUE HalleJI0, ONepUPOBaHNE OCTaTKAMU HAa MHOXKECTBE IIeNIbIX YHCET,
0COOBIC CBOWCTBA pAIlMOHATBHBIX W HPPANHOHAIBHBIX YHCEN, apu(METHUYCCKUE Olepaiuu, a
TaK)Xe W3BJICUYECHHE KOPHS HATypaJbHOM CTETIEHH Ha MHOKECTBE KOMIUIEKCHBIX uucen. biaronaps
MOCJIEIOBATEILHOMY PACIIMPEHUIO KPYTa UCIIOIB3YEMbIX YHCEI M 3HAKOMCTBY C BOBMOXXHOCTSIMU
X TPUMEHEHUs JUIS PelIeHUs pa3NuYHbIX 3a1ad (opMHpyeTcs MpEICTaBICHHE O €IHMHCTBE
MaTeMaTUKH KaK HAayKd M €€ pOJIM B IOCTPOCHUH MOJIeTIEH pealbHOr0 MHpa, IIHPOKO
UCTIOJIB3YIOTCS 0000IEHNE U KOHKPETH3aIHsL.

Jluaus "YpaBHeHHMS M HEpaBEHCTBA" peanu3yeTcs Ha MPOTSIKEHUU BCEro OOydeHus,
MOCKOJIBKY B Kax0M pazzeie [IporpaMMbl IpeaycMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3a/1au.
B pesynbpraTe oOyuarommuecs OBIAACBAIOT Pa3IUYHBIMM METOJAMHU PEIICHUS PAIlMOHAIBHBIX,
UPPAIMOHATBHBIX, TOKa3aTeNbHBIX, JOrapu(OMUYECKUX H TPUTOHOMETPHUYECKHX YpaBHEHUH,
HEPaBEHCTB U CHCTEM, a TaKXe 3ajad, cojepxamux napamerpol. [lomydeHHble yMEHUS TTUPOKO
UCTIONB3YIOTCS TPU HCCIENOBAaHUU (DYHKIHUNA C TOMOIIBIO TMPOW3BOJAHON, MPH pPELICHUH
MIPUKJIAHBIX 33]1a4 ¥ 337]a4 Ha HaXO0KJIeHUE HAanOOIBIINX U HAWMEHBIIINX 3HaYeHUN (YHKIIUH.

JlanHast conepskaTeNbHas JIMHUSA BKJIIOYaeT B cebs Takxke (HOpMHUpOBaHHE YMEHUMH
BBITIOJIHSITH pacdeTbl 1o ¢GopmysiaaM, MpeoOpa3oBaHHs pPAIMOHAIBHBIX, HPPAMOHATBHBIX U
TPUTOHOMETPUYECKHUX BBIPAKECHUM, a TAK)KE BHIPAKEHUH, COACPKAIIUX CTETICHU U JIOTapU(PMBI.

bnarogaps uzyuyenuro anredpandeckoro mMarepuaia MpoUCXOIuT AajibHEHIlIee pa3BUTHE
AITOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIIEHUS OO0y4arommxcs, (OPMUPYIOTCS HABBIKU
JNEAyKTUBHBIX  pacCyKJIeHWW, pabOThl ¢ CHMBOJBHBIMH  (OpMamMu, MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE€ PAaBEHCTB W HEpPaBEHCTB. AnreOpa mpenaiaraer
3¢ (peKTUBHBIE WHCTPYMEHTHI ISl PEIICHHUS] TPAKTHYECKUX M ECTECTBEHHO-HAYYHBIX 3ajad,
HarJISIIHO JJIEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToiuyecKas JTuHUA "OyHKIMU U rpauku” TECHO NeperieTaercs ¢
JIPYTUMH JTHHUSIMH y4e€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T MOCJIeIOBATEIbHOCTh
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u3ydeHus Marepuana. V3yuyeHwe CTENeHHOW, TIOKa3aTelbHOH, JOorapupMuueckon U
TPUTOHOMETPHUUYECKUX (DYHKIMI, UX CBOICTB U Ipa)UKOB, UCTIOIB30BaHUE PYHKIUH AT pEeLICHUs
3a/1a4 U3 IpYyrux y4eOHBIX NPEIMETOB U PEAJTbHON KHU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aHaJIM30M, TaK U C pellIeHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosibliioe BHUMAaHUE yIeNIeTCs
(opMHpPOBaHUIO YMEHHS BRIpaXKaTh (POpMYIaMH 3aBUCIMOCTH MEXAY Pa3IMYHBIMHU BETMUYMHAMH,
UCCIIeI0BaTh MOJy4YeHHble (DYHKIMH, CTPOUTh UX rpaduku. Matepuas 3Toil conepaTreabHOR
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, IO3BOJIAIOIINX BbIPAYKaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B Pa3IMYHON (popMe: aHATIMTHYECKOH, rpaduiecKoil U ciaoBecHoM. Ero mzydeHue
CHOCOOCTBYET PAa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3aL[1H, UCII0JIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas auHMs "Havama MaTeMaTHUeCKOro aHaiau3a" MO3BOJISET CYLIECTBEHHO
paclIMpUTh KPYyr KaKk MaTeMaTH4YeCKHX, TaK M MPHUKJIAIHBIX 33]a4, JOCTYIHBIX 0OydYarolMUMCs,
TaK KaK y HHUX IOSIBJISIETCS BO3MOKHOCTb CTPOUTH I'padUKH CIOKHBIX (DYHKIHHA, ONpeaesaTh UX
HauOOJIbIINE U HAUMEHBILINE 3HAUYEHUS], BBIUNCIATE IUIOMAAN (Guryp nu o0beMbl Tej, HaXOAUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas cojaepxaTeibHas JIMHUSA OTKPBHIBAET HOBbBIE
BO3MOYKHOCTH IOCTPOCHUS MaTeMaTUYECKUX MOJIEIEH peallbHbIX CUTYALHi, I03BOJIAET HAXOAUTh
HaWIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAIbHO-IKOHOMUYECKHX, 3ajadax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYEeCKOI'O aHaJIn3a CIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(GopMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPacro3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKU B HayKe, TeXHHKe M HUcKyccTBe. OOyuarommuecs y3HAIOT O
BBIIAIOIUXCS PE3Yy/bTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHs MaTeMaTHKU KaK Haykd, U 00 uX
aBTOpAX.

CopepxarenpHO-MeTONMYECKass JTUHUS "MHOXecTBa M JIOrMKa" BKIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXECTB M MAaTEeMAaTUYECKOH JIOTUKU. TeopeTHKO-MHOXKECTBEHHBIE
IIPEJICTaBICHNUs] MPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKH M IpejulararoT Haubosee
YHUBEPCAJIbHBIN $3bIK, OOBEIMHSIOMIMNA Bce pas3jeibl MaTEeMaTUKU U €€ MPWIOKEHHUH, OHU
CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE TUCUUIUIMHBI U UX IPUJIOKEHUS B €AMHOE 1enoe. BaxHo
JlaTh BO3MOXHOCTh 0Oy4arolieMycsi HOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM
MaTeMaTUKHU U UCIIOJIb30BATh €T0 I BBIPAXKEHUS CBOUX MbICieH. JIpyruM BaskKHBIM IIPU3HAKOM
MaTeMaTHUKH Kak HayKHd CleJyeT NpU3HaThb CBOMCTBEHHYIO €W CTpOroct OOOCHOBaHMH u
ClIeJOBaHHE OMNPE/ECIICHHBIM MIPaBUJIaM MOCTPOEHHUS JOKa3aTeJIbCTB. 3HAKOMCTBO C AJIEMEHTaMU
MaTeMaTHYeCKOM JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBILIUIEHHUS OO0y4aromuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKJEHHUS HAa OCHOBE JIOTMUECKUX MpaBuil, (OPMHUPYET HaBBIKU
KPUTHYECKOTIO MBIIIICHHUS.

B yuebHOM Kkypce "AureOpa M Hadajma MaTeMaTH4YEeCKOro aHanus3a"' MPHUCYTCTBYIOT
OCHOBBI ~ MaTE€MAaTHYECKOI'O  MOJEIMPOBAaHUS,  KOTOpbIe  NpPU3BaHbl  CHOCOOCTBOBATh
(GOpMHUPOBAHNIO HABBIKOB IOCTPOEHHSI MOJENENd pealbHbIX CUTYyallud, HCCIIEOBAHUS 3THUX
MoJeNiell ¢ IOMOIIBIO ammapaTa aiareOpbl W MaTeMaTHYeCKOro aHalln3a, WHTEpIpeTaluu
MOJIyUEHHBIX pe3yabTaToB. Takue 3aJaHMsl BIUIETEHBl B KaXAbld W3 pa3JieloB IMPOrpamMMbl,
MOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIHUPOKO HCIOJIB3YeTCs I PELIeHUs MPHUKIATHbBIX
3amad. Ilpu pemeHun peadbHBIX MPaKTHUYECKUX 3a4ad  OOydaroIluMecs pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCMOIb30BATh
aHaJIOTHI0, 0000UIaTh M KOHKPETH3UPOBaTh IpobieMy. JlearenbHOCcTh MO (POPMHPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 33]a4 OpraHU3yeTcsl B MPOLECCe U3yUeHHs BCEX TeM yueOHOTO
Kypca "AnreOpa v Hayajila MaTeMaTHYECKOTo aHanu3a'".

['eomeTpus gBIseTCS OJHUM U3 0A30BBIX KYpCOB, TaK Kak 00eCHEeYMBAET BO3ZMOXKHOCTh
W3YYEHHUS ITUCIHUIUIMH €CTECTBEHHO-HAYYHON HANpaBJI€HHOCTH U MPEIMETOB I'YMaHUTApHOTO
mukia. Jlornyeckoe MblluieHHE, (GopMUpyeMoe MpU HM3YYEeHUH OOYJarOIIUMHCS TOHSATHHHBIX
OCHOB TE€OMETpUH, NpU JOKa3aTeIbCTBE TEOPEM U IMOCTPOCHUM UEMOYKHU JIOTHYECKUX
YTBEPKACHUM IPU PELIEHUH TIE€OMETPUYECKHMX 3a7ad, YMEHHE BBIIBUIAaTh U OIPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO UCIIOJIb3YIOTCS NP PEIIEHUH 3a/1a4 €CTECTBEHHO-HAyYHOr0 IIUKJIA,
B YaCTHOCTH (PU3MUYECKHX 3ajay.



Lenp ocBoeHus: mporpammsbl ydeOHOro Kypca "['eomeTpus" Ha yriayOJeHHOM YpOBHE -
pasBUTHE WHAMBUIYAJIBHBIX CIIOCOOHOCTEH, OOy4arolmuxcs HPHU H3y4YEHUM TI'€OMETPHUH, Kak
COCTaBIISAIOLICH mMpenMeTHOM obmactu "Marematuka u wuH(popMmaTuka' depe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosiee IIyOOKMX TNeOMETpUYECKHX 3HaHUM U
JNEUCTBUH, CHEM(PUUHBIX T€OMETPUH, ¥ HEOOXOAMMBIX JI YCHEIIHOTO MpodecCHOHATHHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpuopuTeTHBIMH 3a7ja4aMH Kypca T€OMETPUHN Ha yrIIyOJICHHOM YPOBHE, PACIIUPSIOIINMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

— PpAaclIMpeHHEe TMPEACTABICHUA O TEOMETPUM KaK 4YacTH MHUPOBOM KYJIbTYpbl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

— (QopmupoBaHHE NPEJCTABICHUA O IPOCTPAHCTBEHHBIX (UI'ypaX Kak O BaXKHEHIIMX
MaTEMAaTHYECKUX MOJEIAX, IO3BOJLIIOIIMX OINKCHIBATh W H3y4yaTb DPA3HbIC SIBJICHUSA
OKpYXKaloIllero Mupa, 3HaHUE MOHATUIHOro ammnapara no paszeny "Crepeomerpus”
y4eOHOro Kypca reoMeTpHH;

— (QopmupoBaHUE YMEHHS BJIAJACTh OCHOBHBIMHU HMOHSATHIMH O POCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TEOPEM, (POPMYJ U yMEHUE UX IPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a]1a4;

— (QopmupoBaHHME yMEHHUS DPACIO3HABaTh Ha YEpPTEKaxX, MOAEISAX U B PEATbHOM MHpeE
MHOTOTPaHHMKY U Te€Ja BPALEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

— (¢opMUpoBaHME  IOHMMAHHUS  BO3MOXXHOCTHM  AaKCMOMAaTHYECKOTO  IOCTPOECHMS
MaTeMaTUYeCKUX TEeOopuil, (opMHUpOBaHME MOHMMAHMUS POJIM AKCUOMATUKH IPU
IIPOBEJCHUH PACCYKICHMIA;

— (¢opMHpoBaHHE YMEHMS BJaJeTh METOJAaMHU J0Ka3aTelbCTB M AJTOPUTMOB pEIICHHUS,
YMEHMSI UX TPUMEHSITh, NPOBOAMUTH JOKA3aTEJIbHBIE PACCYKIEHUS B XOJAE pPELICHUS
CTEpEOMETPUYECKUX 3aJay M 3aJad C IMPaKTHUYECKUM coJepkKaHueM, (OpMHUpPOBAHHE
IPEJICTaBICHUSI O HEOOXOJUMOCTU J0Ka3aTeNIbCTB P OOOCHOBAaHUM MaTEMATUYECKUX
YTBEPKACHUM U POJIM aKCUOMATUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXKICHU;

— Dpa3BUTHE U COBEPILICHCTBOBAHME HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEM
o0Oy4aronuxcsi, H03HaBaTeJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIILLIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

— (¢opMupoBaHUe (QYHKIIMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUH: YMEHHUS
pacno3HaBaTh IPOSIBICHUS T€OMETPUUYECKUX MOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTyalUsX M TNpPU HU3YYCHUM JpPYTUX Y4eOHBIX NpPEIMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEAbHBIX CUTyallUH,
MCCJIEIOBAHMSI IOCTPOEHHBIX MOJEJIEN, MHTEPIPETALMH MTOJTYyYEHHbBIX PE3YJIBTATOB.

[lepexon k U3y4eHHIO T€OMETPUU Ha YTIIyOJI€HHOM YPOBHE [103BOJISIET:

— co3aate ycnoBus s auddepeHnmanuy 0O0ydeHHs, MOCTPOCHHS] WHIMBUAYATbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHeYHTh YIrIyOJNEeHHOE HW3Y4YeHHE TeOMETPUU Kak
cocTaBisitolel yueoHoro npeamera "Maremaruka'.

VY4yeOubiii kypc "BeposTHOCT U cTaTUCTHKA" YIIyOJIEHHOTO YpPOBHS SBISIETCA
MPOJOKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOIo Kypca yriiyOJIEeHHOTO YPOBHS HAa YPOBHE
cpenHero oomero oOpa3zoBaHus. Y4eOHBIM Kypc MpenHasHaueH s (OPMUPOBAHUSA Y
00y4JaromuXcsi CTAaTUCTUYECKOW KYJIbTYpPhl M TMOHMMAHUS POJIM TEOPHUH BEPOSTHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA /IS U3YUEHUs CydalHBIX COOBITHI, BeTHUMH U TiporieccoB. [Ipu
M3YYEHHH Kypca O0OramaroTcsl MpeAcTaBiIeHHs, OOYyYaloIIMXCS O METOAaX MCCIeI0BaHus
W3MEHYMBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH W OOIIMHOCTH MaTeMaTHYECKUX
METO/JIOB TO3HaHUS KAaK HEOThEMJIEMOW YacTH COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO
MHUPOBO33pPEHUS.

Copep:xanue yuyeOHOro Kypca HamlpaBiIeHO Ha 3aKpelyieHUuEe 3HaHWM, MOJyYEHHBIX NPH
M3YYEeHUU Kypca Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha Pa3BUTHUE MPEACTABICHUH O
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CIIy4alHbIX BEIMUYMHAX M B3aMMOCBA3SX MEXK]y HUMHU Ha BaKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpY’Karollero Mupa. B pesynprate y 00ydaronmxcss JOHKHO COPMHUPOBATHCS
OpefCTaBiIeHue O Hauboiee YHNOTPeOUTENbHBIX W OOIMX MaTeMaTHYECKHUX MOJENsX,
UCMONb3YEMBbIX JUJIsl  ONUCAaHMS AHTPONOMETPUYECKUX M JieMOorpaMyecKuX BeIUYMH,
NOTPEIIHOCTE B pPa3NUYHBIE pOJa HW3MEPEHHUAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTHK MaCCOBBIX SIBJICHUH U IIPOLIECCOB B 00II€CTBE. YUeOHBIH
Kypc sBIsieTcss 0a30i JJIsi OCBOCHHS BEPOATHOCTHO-CTATUCTHUECKUX METOJI0B, HEOOXOIMMBIX
CHELUAJINCTaM HE TOJIbKO WHXXEHEPHBIX CIIELHUAJIbHOCTEH, HO TaKK€ COLUAIBHBIX U
NICHXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIC OOIIECTBEHHBIE HAYKH B 3HAUUTEILHOW Mepe
UCIIOJB3YIOT anmnapaT aHajau3a 001bIIuX JaHHbIX. L[eHTpaibHy0 4acTh yueOHOro Kypca 3aHUMAEeT
oOcyx/eHue 3akoHa OONBIIMX 4YHcCeN - (YHIAMEHTAJIbHOTO 3aKOHA MPHUPOJBI, HWMEIOIIETO
MaTeMaTHUYEeCKyIo (popMaan3anuio.

B cooTBeTCTBHU € yKa3aHHBIMH LIEJISMHU B CTPYKTYpe ydeOHOro kypca "BeposTHoCTh U
CTaTUCTHKA" Ha YINIyOJEHHOM YpPOBHE BBIJEJIEHBl OCHOBHBIE COJEpIKATEIbHbIE JIMHUU:
"Cayuvaiinbeie coObITHS 1 BeposTHOCTH" 1 "CitydaliHble BEJIMYMHBI U 3aKOH OOJIBINNX Yrcen".

IToMHMO OCHOBHBIX JMHUH B y4€OHBIM KypC BKJIOUEHBI 3JIEMEHTBI TEOpUH IpadoB U
TEOPUU MHOKECTB, HEOOXOAUMBIE ISl MOJIHOLIEHHOTO OCBOEHMSI MaTepHalla JaHHOIO y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYECKUX Y4eOHBIX KYPCOB.

Copepxanne nuHuM "CiydaliHble COOBITUSL U BEPOSITHOCTH" CIYXHUT OCHOBOM st
(bopMHpOBaHUs IPEICTABICHUN O paclpeesIeHUH BEPOSITHOCTEN MEX/ 1y 3HAUCHUSIMU CITy4alHbIX
BEJIMYMH. BakHYI0 4acTh B 3TOM COACPKATEIBHOMN JIMHUM 3aHUMAET U3y4EHHE T€OMETPUIECKOTO
U OMHOMHAIBHOTO pacHpeiei]eHUd U 3HAKOMCTBO C HX HENPEpPBIBHBIMU aHAJlOraMH -
MO0KAa3aTeIbHBIM U HOPMAJIbHBIM Paclpe/IesICHUsIMU.

Tewmbl, cBA3aHHBIE C HENPEPBIBHBIMHU CIy4YaliHBIMU BEJIMYMHAMM U PaclpeAciICHUSIMH,
AKLEHTUPYIOT BHUMaHHE OOYy4alolUXCsl HAa ONMCAHMM M W3YYEHHUM CIIy4YalHBIX SIBICHUH C
IIOMOIIIBI0 HENpepbIBHBIX (QYyHKUUH. OCHOBHOE BHUMAaHHE YJIENAETCS I0Ka3aTelbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B yuebHOM Kypce mnpeaycMaTpuBaeTCs O3HAKOMHMTEIbHOE HU3YyYCHHME CBA3M MEXKAY
CIIy4aifHBIMU BEJTMYMHAMH M OTHCAHUE STOU CBSI3U C MOMOUIBIO KOA(D(UIIMEHTA KOPPETSAIHHA U
€ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHl COJEp)KaHUs pa3BUBaOT TeMy "Jlmarpammbl
pacceuBaHus", I3Y4CHHYIO Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMsl, U BO MHOTOM OMUPAIOTCS
Ha CBEJICHUS U3 KypCOB airedpbl U T€OMETpUH.

Eme ogun anemMeHT copep:kaHusi, KOTOPBIH Mpeyiaraercs Ha 03HaKOMUTEIBHOM YPOBHE -
MOCJIEI0BATEIBHOCTD CITy4YalfHbIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOUINX B €IWHUILy BPEMEHHU.
O3HakOMJIEHHME C paclpeiesieHUEM BEpPOSITHOCTEM KOJIMYeCTBA TaKUX COOBITMM HOCUT
pa3BUBAIOIIMN XapaKTep U SBISIETCS aKTyaJbHBIM JJIs OyIyluX aOUTYypHEHTOB, MOCTYMAIOLINX
Ha Yy4eOHble CIEUUAIbHOCTH, CBA3aHHbIE C OOILIECTBEHHBIMH HAayKaMM, IICUXOJIOTHMEH U
YIIPaBIEHUEM.

2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O TIPEJIMETA
MATEMATHUKA (YTJYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh W CHOCOOHOCTh OOYYArOMIMXCS
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH TUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAINI, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUHN, COOTBETCTBYIOIIUX TPATUIUOHHBIM
IIEHHOCTSIM POCCHUUCKOTO 00IIEeCTBa, PacCIIUPEHNEe )KU3HEHHOTO OIBITA M OMBITA JACATEIHHOCTH B
mpollecce  pealu3ald  CPEeICTBaMU  y4eOHOro  TpeaMeTa OCHOBHBIX — HaIlpaBJICHUH
BOCIUTATEIBHON JEATEIIBHOCTH.

B pesynbprate uszydenus yuebnoro mpeamera OVYIIn.03 MaremaTnka y oOydaromerocs
OynyT cOpMHUPOBAHKI CJICTYIONTNE JUYHOCTHBIE Pe3yabTaThl:



B coorBercTBUHM ¢ TpeboBanusamMu ®I'OC COO

YTo4YHeHHbIe JIMYHOCTHbIE Pe3yJIbTaThl
DOI1 COO

TpaXIaHCKOI'O0 BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTH I'PAKJAHCKON TTOZULINU
o0yyaroIerocs Kak akTHBHOTO U OTBETCTBEHHOT'O 4JICHA
POCCHUICKOro 00LIEeCTBa;

0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX TIPaB U
00s13aHHOCTEH, YBaOXKCHUE 3aKOHA M TIPABONIOPAIKA;
NPHUHATHE TPAIULIHOHHBIX HAIIHOHAJIBHBIX,
00IIeYeTOBEYECKHX TYMaHUCTHYESCKUX U
JEMOKPAaTHYECKHX LIEHHOCTEH;

TOTOBHOCTB IIPOTUBOCTOSTH MJICOJIOTUH AKCTPEMHU3MA,
HAIIMOHAJII3Ma, KCeHO()OoOUH, TUCKPUMITHAITUH T10
COLIMAJIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM
NpU3HAKaM;

TOTOBHOCTB BECTH COBMECTHYIO JAESATEIBHOCTH B
MHTEpecax rpakAaHCKOro o0IIecTBa, y4acTBOBATh B
CaMOYIpaBICHUHU B 0011e00pa30BaTeIbHON OpraHu3aluy
U IETCKO-IOHOILIECKHX OpraHU3alusIX;

YMEHHE B3aHMOJACHCTBOBATH C COLUAITEHBIMU
MHCTUTYTAMH B COOTBETCTBHH C UX QYHKIHAMHU H
Ha3HaYCHUEM;

TOTOBHOCTB K T'YMaHHTAPHOU M BOJIOHTEPCKOM
JeATeIbHOCTH;

1) rpa’xJaHCKOTO BOCTIMTAHMUS:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKON TIO3UIIUU
o0yyarolerocst Kak akTHBHOTO U
OTBETCTBEHHOT'O WIEHa POCCUIICKOTO
0o011ecTBa;

MPE/ICTaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHHUS PA3IMYHBIX CTPYKTYD,
SBJICHUH, IIPOLIEAYP I'PaXKIAHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCH! U APYTOER);
YMEHHE B3aUMOACHCTBOBATH C
COLIMAJILHBIMH HHCTUTYTAMH B
COOTBETCTBHH C UX (GYHKIHSIMH U
Ha3Ha4YEeHHUEM.

NAaTPUOTHYICCKOTI'O BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCThH POCCUHCKON TPaKIAHCKOM
UIACHTUYHOCTH, NAaTPHUOTU3MA, YBAXKCHHUA K CBOCMY
Hapoy, YyBCTBa OTBETCTBEHHOCTH niepea PonuHoMH,
TOpJIOCTH 3a CBOU Kpaid, cBOIO0 PoanHy, CBOH S3bIK U
KYJBTYpY, IPOLLJIOE U HACTOSALIEE MHOTOHALIUOHAIBHOTO
Hapona Poccun;

LIEHHOCTHOE OTHOLIEHHUE K TOCYJapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U MPUPOAHOMY HACIENIUIO, TAMSITHUKAM,
TpaauuusaM HapoaoB Poccun, noctrxenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX U TPYIIE;
upeliHas yOeXIeHHOCTh, TOTOBHOCTB K CITY)KCHHIO U
3ammre OTedecTBa, OTBETCTBEHHOCTD 32 €ro CyNB0Y;

2) NaTPUOTHYICCKOI'O BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUHCKON
rpakJIaHCKOW UIEHTUYHOCTH,

YBa)KEHUS K NPOIIJIOMY U HACTOSIIEMY
pOCCUICKON MaTeMaTHKH,

LIEHHOCTHOE OTHOIICHHE K JOCTHKECHHUAM
POCCUHMCKMX MaTEMAaTUKOB U POCCUNCKOHN
MaTeMaTHUYECKOM IIKOJIbI,

HCIOJIb30BaHUE 3TUX JOCTHXKEHUN B APYTUX
HayKax, TEXHOJOTHSIX, c(hepax SKOHOMUKH;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHU !

OCO3HAHUE AYXOBHBIX LEHHOCTEN POCCUIICKOr0 Hapoa;
c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
THYECKOTO TTOBEACHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIUIO ¥ IPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUEHTUPYACH HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaZA B HIOCTPOEHUE YCTONYUBOIO
Oyayrero;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAUTEIAM U (WMIIH)
JpYTHM 4JI€HAM CEMbH, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HaHHOT'O MPUHSATHS LIEHHOCTEH CeMEHOM KU3HU B
COOTBETCTBHH C TPaJAUIMsIMH HapoioB Poccnn;

3) AYXOBHO-HPAaBCTBECHHOT'O BOCIIUTAHUA:

0CO3HaHHE JyXOBHBIX LIEHHOCTEN
poccuiickoro Hapoza,

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUIECKOTO TTOBEACHHUSI,
CBA3aHHOTO C MPAKTUYCCKHUM IIPUMCHECHUEM
JIOCTHKEHUHN HaYKU U I€ATEIbHOCTBIO
Y4EHOTO,

OCO3HAaHME JIMYHOr'0 BKJIaJla B IOCTPOEHUE
YCTOHYUBOTO OYAYILIEro;

OCTECTUYCCKOI'O BOCITMTAHUA

ACTETUYECKOE OTHOIICHNE K MHUPY, BKIIOUAs 3CTETHKY
OBITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TpyZAa ¥ 0OIIECTBEHHBIX OTHOIICHHH;

CHOCOOHOCTH BOCTIPUHUMATH Pa3IMYHbIE BUIBI ICKYCCTBA,
TpaJULMU U TBOPYECTBO CBOETO U JPYTUX HAPOJOB,
OIYIIaTh AIMOIMOHAILHOE BO3/IEHCTBHE UCKYCCTBA;
yOeXIEHHOCTh B 3HAYMMOCTH JJIsl IMYHOCTH 1 001IecTBa
0TE€YECTBEHHOT'O U MUPOBOI'0 MCKYCCTBA, ITHUYECKUX
KyJIBTYPHBIX TPaAULUI U HAPOJHOTO TBOPUYECTBA;

4) 5CTETUYECKOTO BOCTIMTAHUS

9CTCTUYECKOC OTHOLMICHUE K MUPY, BKIIIOYaA
9CTCTUKY MATEMATHYICCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3371ad,
pELICHUH, pacCyXIEHUH,
BOCIIPUMMYHUBOCTb K MaTEMaTUYECKUM
acIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA
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TOTOBHOCTBH K CAMOBBIPAKECHHIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMIICHHUE MIPOSBIIITH KAYeCTBA TBOPUECKOMH
JIMYHOCTH;

(hM3MIECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH 3/I0POBOTO M Oe30MacHoOro oopasza
JKU3HH, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY 30POBEIO;
MOTPEOHOCTH B (PU3HIECKOM COBEPIICHCTBOBAHNH,
3aHATHUAX CIIOPTUBHO-03JJOPOBUTEIILHON NESTEIBHOCTHIO;
AKTHBHOE HENPUITHE BPEIHBIX MPUBBIYEK U HHBIX (HOPM
NPUYUHEHUS Bpeaa GU3NYECKOMY U IICUXUYECKOMY
30POBBIO;

5) ¢pu3NUECKOTO BOCTIMTAHHUS:

c(OpMHPOBAHHOCTD YMEHHS IIPHUMEHSTh
MaTeMaTHYeCKHe 3HAHUS B HHTEPecax
3I0POBOTO U OE30MAaCHOTO 00pa3a KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K CBOEMY
3JI0pOBBIO (30POBOE MUTAHMUE,
cOanaHCHPOBAHHBIN PEIKUM 3aHATHH U
OTABIXa, peryspHas Gpusndeckas
aKTUBHOCTD),

¢dusnueckoe COBEpLICHCTBOBAHUE IIPH
3aHATHAX CIIOPTUBHO-03JI0POBUTEIILHON
JeATEeIbHOCTHIO;

TPYZOBOTO BOCIUTaHHUS:

TOTOBHOCTB K TPY/Y, OCO3HaHHUE IICHHOCTH MacTepCTBa,
Tpyaomrooue;

TOTOBHOCTB K aKTHBHOI! JACSTEIFHOCTH TEXHOJIOTHYESCKON
U COIIMAJILHOW HAIPAaBIEHHOCTH, CTIOCOOHOCTD
MHHUIMHPOBATh, IUIAHKPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKYIO €S TEJIBHOCTD;

MHTEpeC K pa3IMYHbIM cepam npodeccHoHaIbHON
JIeITeNIbHOCTH, YMEHHE Peali30BbIBaTh COOCTBEHHBIE
JKM3HEHHBIE TIJIaHBI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH KHU3HH;

6) TPyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH
TpyHOIO0us,

MHTEPEC K Pa3IuIHbIM cdepam
poheCCUOHANBHOM NEeSITeIBHOCTH,
CBSI3aHHBIM C MaTEMaTHUKOM U ee
MPUIIOKCHUAMU,

YMEHHE COBEPIIATh OCO3HAHHBIH BHIOOD
Oymyue mpodeccuu U peaTn30BhIBATH
CO6CTBCHHLIC KU3HCHHBIC I1JIaHBbI,
TOTOBHOCTh M CIIOCOOHOCTD K
MaTeMaTHYeCKOMY 00pa30BaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEit
JKH3HHU,

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
pElICHNH PAKTHYCCKUX 3a71ad
MaTeMaTHYeCKOW HATIPaBICHHOCTH;

OKOJIOTHYCCKOT'O BOCIIMTaHU:

c(OPMUPOBAHHOCTh IKOJIOTHYECKOH KYIbTYPHI,
[IOHMMAHHUE BIUSHUS COLUAIBHO-3KOHOMUYECKUX
MPOLIECCOB Ha COCTOSIHUE MPUPOJIHON U COLIMAIbHOU
Cpebl, OCO3HaHHUE INI00aIBHOTO XapakTepa
9KOJIOTHYECKHX MpodIIem;

IUITAHUPOBAHKE U OCYILECTBICHUE NEUCTBUH B
OKpY’Kalollel cpejie Ha OCHOBE 3HAHMUS IieNel
YCTOIUUBOTO PA3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATUE NEUCTBUMN, IPUHOCSILUX BPE],
OKpYy>Karouieil cpene;

yMEeHHE TIPOrHO3UPOBaTh HEOIaronpusTHhIC
9KOJIOTMYECKHUE TIOCIIEACTBUS NIPEANIPUHUMAEMBIX
JIeHCTBUY, NIPENOTBPAILATD UX;

pacIIMpeHNe OIIbITa AEATEIbHOCTU YKOJIOTNYECKOU
HaNpaBJIEHHOCTY;

7) DKOJIOTUYECKOTO BOCITUTAHUSI:

SKOHOMHUYECKHUX MPOIECCOB HA COCTOSHUE
MIPUPOJIHOM U COLIMANIBHON Cpebl,
0CO3HaHKE TJI00aTFHOTO XapakKTepa
HKOJIOTHYECKUX TIPo0IeM,

OpHUEHTALMs Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHUH JIJIsl peleHUs
3a7a4d B 00JIaCTH OKPYIKaroIIeH Cpebl,
IUTAHUPOBAHKE MOCTYIIKOB U OLIEHKH HUX
BO3MOYKHBIX TTOCTEACTBUM TS
OKpY>Karouiei cpenipl;

HCHHOCTHU HAYYHOT'O TO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU U
0O0IIeCTBEHHOH MPAaKTHKH, OCHOBAHHOT'O Ha JIHAJIOTe
KYJIETYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3bIKOBOM M UMTATEIbCKOM
KYJBTYpPbI KaK CpPE/ICTBa B3AaUMOACHCTBUS MEXKY JIFOJIbMHU
Y TIO3HAHUS MUDA;

0CO3HaHHE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTh
OCYIIECTBJIATh IPOEKTHYIO U HCCIIEIOBATEIHCKYIO

8) HEHHOCTHU HAYYHOT'O TO3HAHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIIECTBEHHON
MPaKTUKHU, TOHUMaHUE MaTEMAaTUIECKOM
HayKH Kak c(hepsl 4eT0BeUeCKOn
JIESITETIBHOCTH, 3TAIOB €€ Pa3sBUTHA U
3HAYMMOCTH JJIS1 Pa3BUTHS IMBUIIN3ALINH,
OBJIAJICHUE SA3BIKOM MAaTEeMAaTHKHU H
MaTeMaTHYECKON KyJIbTypOH KaK CpeICTBOM
MTO3HAHUS MHPA,
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ACATCIbHOCTbL UHAUBUAYAJIBHO U B TPYIIIIC. — TOTOBHOCTL OCYHICCTBJIATH HPOCKTHYIO U

HCCIIE0BATEIbCKYIO ACATEILHOCTD
WHIUBHUIYaJIBHO U B TPYTIIE.

B mnmponecce AOCTHXKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMbl 110

MaTeMaTuke y  OOydYalolIUXCsl ~ COBEPIICHCTBYETCS ~ SMOIMOHAJIBHBIA  WHTEIJIEKT,
Ipernonararomui copMupoOBaHHOCTD:

caMoperyJIMpOBaHMUs, BKJTFOYAOIIETO CaMOKOHTPOJIb, YMEHHE  [PUHUMATDH
OTBETCTBEHHOCTH 3a CBOE ITOBEJICHUE, CIIOCOOHOCTh aalTHPOBATHCS K SIMOIIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITE OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIONIEH CTpEMIIEHHE K JOCTHIXKCHUIO LEIU U YCIEXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl U3 CBOUX BO3MOXKHOCTEIH;
OMIIAaTUH, BKJIIO‘IaIOH.[Cﬁ CIIOCOOHOCTH MOHHUMATH OMOIHOHAJIBHOC COCTOSIHUC JPYIUX,
YUYUTBHIBATh €r0 MpPU OCYIIECTBICHUH KOMMYHHUKAIMH, CIOCOOHOCTH K COYYBCTBHIO H
CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BBICTPAauBaTh OTHOUICHUS C APYTHMHU

JIFOAbMU, 3a6OTI/ITBC$I, IIPOABJIATb HHTCPEC U pa3pPCUIATh KOH(I)J'II/IKTLI.

B pesynbrare usyudenus ydyeOHoro npeamera OVIIn.03 Maremaruka y oOyuarouierocs
Oynyr cdopMupoBaHBl MeTampeAMeTHbIE Pe3yJbTAThl, OTPAXEHHbIE B YHHBEPCAIBHBIX
yueOHBIX JEWUCTBUAX, a HUMEHHO — IIO3HaBaTeJIbHbIE YHHBEpCaJbHbIE Yy4eOHbBIE JEHUCTBUA,
KOMMYHUKATHBHBIC YHHBEPCAJIbHBIE Yy4YEeOHBIC JCHUCTBHA,
y‘-Ie6HI)I€ [IeflCTBI/IFI, COBMCCTHasA ACATCIBHOCTD.

MeTaHpe,I[MeTHHe pPE3yiabTaThl OCBOCHUA IPCAMETA:

PCrYJIIAAITUBHBIC YHUBCPCAJIbHBIC

OCHOBAHHS JIJIsS CPABHEHUsI, KITaCCU(UKAINYT U
0000111EHNS;

—  ONpeneNsTh HeH ACATeIbHOCTH, 3a/1aBaTh
napaMeTPhl U KPUTCPUH UX TOCTHIKCHHS,

—  BBIABJISTH 3aKOHOMEPHOCTH ¥ ITPOTHBOPEUHS B
paccMaTpUBaEMbIX SBICHUAX;

— BHOCHUTH KOPPEKTHBBI B ICATCIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OIICHUBATh PUCKH MOCIICACTBHIA
JIeITEeILHOCTH,

— pa3BHBATh KPEaTHBHOE MBIIUICHUE MIPH
pEIICHUH )KU3HEHHBIX MPoOIIeM;

MeranpeamMeTrHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTouyHeHHbIe YHHBepCaJIbHbIE
pe3yJIbTaThl, ®1rOoC COO yueOHblIe geiicrus (YY) ®@OII
OTpa’keHHbIE B COoo

YHUBEPCAJIbHBIX

Y4eOHBIX

JAeHCTBUAX

OsnaneHune a) 6a30BbIe JOrMYECKHE ACUCTBU: 1) 6a30BbIe JOrUYECKHUE ASHCTBHS:
YHHBEPCaJbHBIMU —  CaMOCTOSITENILHO (OPMYIIHPOBATh U — BBISBIIATE U XapaKTEPU30BaTh
y4EOHBIMU aKTyaJIM3HpOBaTh MPoOIEMy, paccMaTpUBATh CyIIECTBEHHBIC IPH3HAKH
MO3HABATEIbHBIMU €€ BCeCTOPOHHE; MaTeMaTHYeCKUX 00BEKTOB,
HEUCTBUAMHU: — YCTaHaBIMBATbh CYHIECTBEHHBIN PU3HAK HIH TOHSTHH, OTHOIIEHHH MEX Y

MOHATUSAMH, (OPMYITHPOBATH
OTIpe/IeIICHUS TIOHITHH,
yCTaHaBJIMBATh CYIIECCTBCHHBIN
MIPHU3HAK KIacCU(UKAIIH,
OCHOBaHUS 11 00001IEeHUs U
CpaBHEHHUS, KPUTEPUH
MIPOBOIMIMOTO aHAJIH3A,

— BOCIIPHHUMATbh, ()OPMYIHPOBATH U
peoOpa3oBBIBATE CYKIACHHUS:
YTBEpAUTEIBHBIC U
OTpULATENIbHbIE, €AMHUYHBIE,
YacTHBIC U O0IINE, YCIOBHBIC,

— BBIABIIATH MAaTEMaTHYCCKUE
3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MPOTHBOpEYHs B (haKTax, TaHHBIX,
HaOJIOICHUSIX U YTBEPIKICHIX,
Npeaiaratb KpUTEPUH IS
BBIIBJICHUS SaKOHOMepHOCTeﬁ H
IIPOTUBOPEYUL;

— JAcJIaTh BBIBOABI C NCIIOJIb30BAHUEM
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3aKOHOB JIOTUKH, A€AYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIOYECHHUH,
YMO3aKJIIO4UEeHUN 110 aHaJIOTUH;

— NPOBOJUTH CAMOCTOSITEINBEHO
JIOKa3aTeIbCTBA MATEMAaTHIECKUX
YTBEpKACHHUH (IPSAMBIE U OT
MPOTHUBHOTO), BEICTPANBATh
apryMeHTaLHI0, IPUBOAUTD
MPUMEpPBI U KOHTPIIPHUMEDBI,
000CHOBBIBATh COOCTBEHHBIE
CYXKJICHUS M BBIBOJIBI;

— BBIOMpATH CIOCO0 peIIeHHs
yueOHOH 3a1aun (cpaBHUBATh
HECKOJIbKO BAPHAHTOB PEIICHHS,
BEIOMpATh HanOOIee TOIXOISIIIHI
C Y4ETOM CaMOCTOSITEIIEHO
BBIJICTICHHBIX KPUTECPHEB).

0) 6a30BBIC UCCIICIOBATEILCKHAEC ICHCTBHS:

— BJIaJACTh HABBIKAMH yqe6Ho-
HCCJIEI0OBATENIbCKOM U POEKTHOU
JACATCIbHOCTH, HABbIKAMU pa3pCIICHUA
npo0eM;

— CIIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB
peIIeHns MPaKTUIeCKHX 3a1a9, TIPUMCHEHUIO
Pa3IMIHBIX METOJIOB ITO3HAHMUS;

— OBJaJCHHE BUAAMH ICATSIHFHOCTH IO
TIOJTY9ICHHIO HOBOTO 3HAHUS, €T0
HHTEPIPETALNH, IPeoOpa30BaHUIO H
MPUMEHEHHUIO B Pa3JIMYHbBIX YI€OHBIX
CUTyalusiax, B TOM YHCJIC TIPU CO3JJaHUU
y‘-Ie6HI>IX 1 COLMAJIBHBIX TPOCKTOB;

— (opMHpPOBaHHE HAYYHOT'O THIIA MBIILJICHUS,
BIIa/ICHUE HAyYHOU TEPMUHOJIOTHUEH,
KIIFOUCBBIMHU IOHATUAMU U MCTOJAMU,

— CTaBUTh U (OPMYIHPOBATE COOCTBEHHBIE
3a7a9d B 00pa30BaTeIbHON ACATEIIEHOCTH H
JKU3HCHHBIX CHTYaIUsX;

— BBIIBIATH MPUIHHHO-CIICICTBEHHBIC CBSI3U H
aKTyaJIM3HpOBATh 33134y, BEIIBUTATh
TUIIOTE3Y €€ PEUICHHS, HAXOIUTh apTyMEHTHI
JUISL IOKA3aTelIbCTBA CBOMX yTBEPKICHUH,
3a]]aBaTh MapamMeTphbl U KPUTEPUH PELICHUS;

— AaHaJIU3UpOBaTh MOJYUYCHHBIC B XOJI€ PCIICHUA
3aaa4uu pe3yjabTaThbl, KPpUTUIECKN OLICHUBATDH
HX JOCTOBEPHOCTH, IPOrHO3UPOBATH
W3MEHECHUE B HOBBIX YCIIOBHSAX;

— J1aBaTh OICHKY HOBBIM CUTYaIlHsM, OI[CHHBATH
pHOOPETEHHBIH OIBIT,

— paspaOaThIBaTh IUIaH PEHICHHUS IIPOOIEMBI C
YYETOM aHAIM3a UMEIOIIUXCS MaTepHAIbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

—  OCYILECTBJISATH LIeJICHAIIPABIICHHBIH MTOMCK
MepeHoca CpeCTB U CIIOCOO0B JICUCTBHUS B
nmpodeccnoHabHY0 Cpeay;

— YMETH NEPCHOCUTH 3HAHUA B ITO3HABATCIIBHYIO
U TIPaKTHYECKYI0 001aCcTH
JKU3HEACSATEIBHOCTH;

— YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX
IpeIMETHBIX o0JIacTei;

2) 6a30BbIC HCCIIECIOBATECIILCKHC

JNEHCTBUS:

— HCIIOJIL30BaTh BOMPOCHI KaK
HCCIIEI0OBATEIbCKUHA HHCTPYMEHT
MO3HaHuUs, HOPMYIUPOBATH
BOIPOCHI, (QUKCHUPYIOIUE
NPOTUBOpPEYHE, MpodIeMy,
yCTaHaBJIMBATh UCKOMOE H IaHHOE,
bopMHUpOBATH THIIOTESY,
apryMEeHTHPOBATh CBOIO MMO3UIIUIO,
MHEHHUE;

— -[POBOJIUTH CAMOCTOSITEIIHLHO
CIUIAHUPOBAHHBII IKCIIEPUMEHT,
HCCIICIOBAHKE TI0 YCTAHOBJICHHUIO
0COOEHHOCTEN MAaTEMAaTHYECKOTO
o0beKTa, BJICHHUSI, Ipoliecca,
BBISIBICHUIO 3aBHCUMOCTCH MEX Iy
00BEKTaMH, SBJIICHUSIMHU,
MpoIeCCcamMu;

— CaMOCTOSITEILHO OPMYIHPOBATH
000011IEHNS ¥ BBIBOJIBI IO
pe3yJibTaTtaM MpOBEJCHHOTO
HaOJIIOIEHUs, MCCIIEAOBAHNS,
OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTATOB,
BBIBOJIOB ¥ 0000IIEHHIA;

— IPOTHO3UPOBATH BO3MOKHOE
pa3BUTHE IpoIlecca, a TAKKE
BBIIBUTATH TIPEAMOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.
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— BbIABUI'aTb HOBBIC UACH, IpEAJIaraTb
OPUTMHAJIBHBIC TOAXOABI U PCIICHUA,

— CTaBUTb HpOGHeMH 1 3aga494, JOITYyCKAIIne
AJIBTCPHATUBHBIC PCIICHUA,

B) paboTa ¢ mH(pOopMaIHei:

— BJIAQJICTh HABBIKAMH MOIyYCHHU HHPOPMALIH
U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIBHO OCYIIECTBIIATE ITOUCK,
aHaJIM3, CUCTEMATU3aIMI0 M HHTEPIIPETALIUIO
nH(opManuK pa3IMYHBIX BUIOB U (GOPM
NPe/ICTaBIICHMUS;

— cO03/1aBaTh TEKCTHI B PA3IMYHbIX popmarax c
Y4eTOM Ha3HaueHHs MH(pOpMaLuK U LeJIeBOr
ayIUTOpPUH, BEIOUPAst ONTUMAIIBHYIO (OPMY
NPEICTaBICHHUS U BU3YaIH3allHy;

— OLCHUBATH JOCTOBEPHOCTD, IETHTUMHOCTb
UH(POPMALUH, €€ COOTBETCTBUE IIPABOBEIM H
MOPAJIBHO-3THYECKUM HOpMaM;

— WCIONB30BATh CPEACTBA HHPOPMALMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B peuicHun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX 1
OpraHM3alOHHBIX 3324 C COOJII0ICHUEM
TpeOOBaHUIT SPrOHOMHKH, TCXHUKH
0€30IaCHOCTH, TUTHCHBI,
pecypcocOepexeHus], MPaBOBBIX M STUYECKUX
HOPM, HOPM HH()OPMAIIMOHHON
0€e30IaCHOCTH;

— BIIAJICTh HABBIKAMH PACIIO3HABAHHS M 3aILIHTHI
uHPOpPMAINH, HHPOPMATMOHHOM
0€30MacCHOCTH JIMYHOCTH.

3) paborta ¢ uapOpMAITHE:
-BBISBIIATH Ae(OUIUTH HH(OPMAIIHH,
JaHHBIX, HEOOXOIUMBIX JJI OTBETA
Ha BOIIPOC U YIS PELICHHMS 3a1a4H;
-BBIOMpaTh UH(OPMALIUIO U3
HCTOYHHUKOB Pa3JINYHBIX THIIOB,
aHaJIM3UPOBATh, CUCTEMAaTH3UPOBATh
U MHTEPIIPETUPOBATH HHOpMALIUIO
pa3nuuHBIX BUIOB U Gopm
MIPE/CTaBIICHUS;

-CTPYKTYpHPOBaTh HH(OPMALIHIO,
NPENCTaBIATE €€ B Pa3IMYHBIX
(hopmax, HIUTIOCTPHUPOBATH
rpadudecku;

-OLICHHUBATh HaJISKHOCTh
UH(OPMALIUH IO CAMOCTOSTEIBHO
c(OpPMYIMPOBAHHBIM KPUTEPHUSIM.

OsBnanenue
YHUBEpCaIbHBIMU
KOMMYHHUKATUBHBIM
U JEUCTBUSIMH:

a) oOIeHue:

—  OCYILECTBJIATH KOMMYHHKAIIH BO BCEX
cepax KHU3HHU;

— pacro3HaBaTh HeBepOaJbHBIE CPEJICTBA
o01eHNs1, MOHUMATh 3HAUE€HHE COLMAIIbHBIX
3HAKOB, PacIO3HaBaTh NPEAOCHIIKH
KOH(IMKTHBIX CUTYallMi M CMATYaTh
KOH(ITUKTHI;

— BJIAJETh Pa3IMYHBIMU CIIOCOOAMH OOLICHHS U
B3aUMOJCHCTBHS;

— apryMeHTHPOBAaHHO BECTH AUAJIOT, YMETh
CMATYaTh KOH(IJIMKTHBIC CUTYaLIH;

— Ppa3BEepHYTO W JIOTMYHO M3J1araTh CBOI TOUKY
3pEHUS C UCIIOIb30BAaHUEM SI3BIKOBBIX
CPEJ/CTB;

1) oOmenue:

— BOCIIPHHUMATh U (HOpMYIHUpPOBATh
CYXKOCHUA B COOTBETCTBHUHU C
YCIoBUsAMU W LEIAMU O6HICHI/IH,
SICHO, TOYHO, I'PaMOTHO BbIpAXKaTb
CBOIO TOYKY 3pCHHSA B YCTHBIX H
IINCBbMCHHBIX TCKCTAaXx, JaBaThb
MOSCHEHUST TI0 XOJYy peIICHHS
3aJ1a9H, KOMMCHTHPOBATh
MOJYYCHHBIA PE3yIbTaT;

— B Xoie OOCYXJIEHHUs 3aJaBaTh
BOTIPOCHI o CYIIECTBY
o0cyX1aeMoil TeMbl, MPOOIEMBI,
pemaeMoi 3aiayd, BbBICKA3bIBaTh
nacu, HaIlCJICHHBIC Ha IIOHUCK
peuicHus, COIIOCTAaBJIATH CBOHU
CYXIEHHS C CYXICHHUAMHU IPYTHX

Y4aCTHUKOB JIAajora,
00OHapyKUBaTh pasznmdue u
CXOJCTBO IMO3ULUH, B KOPPEKTHOU
dopme (hopmynHEpoOBaTH
pa3zHoTraacusi, CBOM BO3PAKEHUS;

— TPEICTaBIATh PE3yIaBTATHI
pelleHus 3aJadd, SKCICPUMEHTa,
HCCIICIOBAHUS, TIPOEKTA,

CaMOCTOSATENIFHO BEIONPATh hopmat
BBICTYIIVICHHUA C Y4YE€TOM 3aja4
NpEe3eHTallud H  0COOCHHOCTEH
ayJIUTOPUU.

0) coBMeCTHasI IeATEIbHOCTb:

2) COBMECTHAs AEATEIBHOCTB!
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— TMOHMMATbH U UCHOJIb30BaTh NPEUMYILECTBA
KOMaHIHOW ¥ WHIMBUYaITLHOW paboTHI;

— BBIOMpATh TEMATUKY U METOJBI COBMECTHBIX
JIEHCTBUH ¢ yI4ETOM OOIINX MHTEPECOB U
BO3MOYKHOCTEH Ka)KJIOTO WIeHA KOJUICKTHBA;

— TIPUHUMATH IIEJH COBMECTHOH IeATeIEHOCTH,
OpPTaHNU30BBIBATh U KOOPIWHUPOBATH
JIeHcTBUSA 10 ee JOCTIKEHHUIO: COCTABIATh
IU1aH JEHUCTBUI, pacipeaesiTh POJH ¢ y4eTOM
MHCHHI YYaCTHUKOB 00CYKIaTh Pe3yJIbTaThl
COBMECTHOI paboTHI;

— OLEHMBATh Ka4eCTBO CBOETO BKIAJa U
Ka)XIOTO Y9aCTHHKA KOMaHIBI B OOIITHIA
pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

— TpeayaraTh HOBBIE MPOEKTHI, OLICHUBATE HIICH
C TIO3UIH HOBHU3HBI, OPUTHHAIEHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;

— KOOPIMHHUPOBATH U BHITIOJIHATH paboTy B
YCIOBUSAX pEabHOr0, BUPTYAJIBHOTO U
KOMOUWHHPOBAHHOTO B3aUMO/ICHCTBHUS;

— OCYHIECTBJIATH MO3UTUBHOC CTPATCTUYCCKOEC
TMOBEACHUEC B PA3JINYHBIX CUTYyallUAX,
MPOSIBJIATH TBOPUECTBO M BOOOpaKeHUE, OBITH
WHUIIUMAaTHBHbBIM

— IIOHUMATh u
MpeuMyIliecTBa  KOMaHJIHOW |
WHAWBUAYyaIbHOW  paboOTBl  mpH
peleHnH Y9eOHBIX 3amad,
MPUHUMATh  [eJb  COBMECTHOI
TIESITeTTHHOCTH, TUTAHUPOBATh
OpTaHU3AINI0 COBMECTHOU pabOTHI,
pacnpenensiTh BUJIBI pabor,
JIOTOBapHBaThCS, o0cyXaath
mporecc M pe3yabTaT paboTHl,
0000IIIaTh MHEHUS HECKOJBKHUX
JIIOJIeH;

— y4acTBOBAaTh B IPYNIIOBBIX hopmax
pabotel  (oOcyxknmeHus, oOMeH
MHEHHH, "MO3TOBBIE MTYpMBI" U
WHBIC), BBINONHATH CBOIO YacTh
paboTBl W KOOPIWHHPOBATH CBOU
IEHCTBUSA € JIPYTUMH YICHAMH

HCIIOJIB30BAaTh

KOMaH[bl, OLEHHBATh KadeCTBO
CBOETO BKJIaJAa B OOIIUII HPOXYKT
1o KPUTEPUSM,

c(hOpMyYITHPOBAHHBIM y4aCTHUKAMHU
B3aNUMOICUCTBHS.

Osnanenne
YHHUBEPCaITbHBIMHI
PETYISATHBHBIMH
JNEeUCTBUSIMU

a) cCaMOOpTraHMU3aIIHsL:

— CaMOCTOSITETIHHO OCYIICCTBIATh
MIO3HABATEIFHYIO JEeSITeIBHOCTD, BBIBIAT
poOJIEMEBI, CTaBUTH U (POPMYITHPOBATH
cOOCTBEHHBIC 331a4H B 00pa30BaTeIFHON
JIESTeTPHOCTH U )KU3HCHHBIX CUTYAIIHSX;

— CaMOCTOATCIbHO COCTABJIATH IJIaH PECHICHUSA
MpoOGJIEMBI ¢ YY€TOM MUMEIOIIUXCSI PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1
MIpEeANOYTEHUN;

— JaBaTb OLUCHKY HOBBIM CUTYyaAIIUIM;

— pacmupsaTh paMKd y4eOHOTo IpeaMera Ha
OCHOBE JIMYHBIX MIPEIIIOYTCHUIH;

— JIe’aTh OCO3HAHHBIA BBIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBCHHOCTH 32 PEIICHHE;

— OLICHHWBATH IPUOOPETCHHBIN OIIBIT;

— cmocoOcTBOBaTh (HOPMUPOBAHHIO U
IIPOSABJICHUIO IIUPOKOU IPYIAULIMY B Pa3HBIX
00J1acTAX 3HAHUWH, TOCTOSHHO MOBBIIIATH CBOU
00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHb;

1) camooprasnu3arus:

— COCTaBJIITh  IUIAH,  QJTOPHTM
peLICHHUS 3a1a9n,
— BBIOMpaTh Cmoco0 pemeHus ¢

YUETOM HMEIOIINXCS PECcCypcoB M
COOCTBEHHBIX BO3MO>KHOCTEH,

— apryMeHTHPOBATh u
KOPPEKTUPOBATH BapHUaHTHI
pelmleHHd ¢ y4eTOM  HOBOW
nHdopmanum.

6) CaMOKOHTPOIIb:

— HaBaThb OLUCHKY HOBBIM CUTYyaIlUsIM, BHOCHUTDH
KOPPEKTUBBI B ACATCIbHOCTD, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB LETISAM;

— BJIAQJICTh HABBIKAMH [103HABATEIBHOM
pedIieKcHi KaKk OCO3HAHHMS COBEpIIaeMBbIX
JIEWCTBHH M MBICITMTENIBLHBIX TIPOLIECCOB, HX
Pe3yJIbTaTOB U OCHOBAHMIA;

— HCIOJIB30BAaTh IMTPUEMBI pe(pHeKCI/II/I JUIA
OIIEHKH CHTYyalllH, BEIOOpA BEPHOTO PEIICHUS;

— YMETH OLCHUBATH PUCKHU U CBOCBPEMECHHO
IIPUHUMATh PCHICHUA 110 UX CHUKCHUIO,

— B) DMOIMOHAILHBIA UHTEJIEKT,
Hpenoaralomui copMUpOBaHHOCTS!

— €CaMOCO3HaHUS, BKIIOYAIOLIET0 CIIOCOOHOCTD
MIOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHHUE,

2) CaMOKOHTPOJIb:

— BIAJETh HaBbLIKAMU
MMO3HABATEILHOW pedaeKcHn Kak
0CO3HaHHUS COBEpPIIAEMBIX
NeHCTBHI H MBICIATEIBEHBIX
TIPOIIECCOB, X pe3yIbTATOB,
BIIAJIETH criocobamu
CaMONPOBEPKH, CaMOKOHTPOJIS

rpoiiecca U pe3yJsibTara pPelIeHUs
MaTeMaTUYeCKOM 3a/1a4u;
—PEBUJIETh TPYAHOCTH, KOTOpbIE
MOTYT BO3HUKHYTh NpPHU PEHICHUU
3aJlaul, BHOCHUTH KOPPEKTHUBBI B
JIeSITETLHOCTh Ha OCHOBE HOBBIX
00CTOSATENLCTB, JIaHHBIX,
HaWJCHHBIX OIIUOOK, BBISBICHHBIX
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BUJICTH HANIPABIICHUS Pa3BUTHS COOCTBEHHOU
IMOIMOHATLHOH cephl, OBITH YBEPEHHBIM B
ceOe;

— CaMOperyJINpOBaHU, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTH 32 CBOEC ITOBE/ICHHE,
CHIOCOOHOCTH aJaNTHPOBATHCS K
SMOIUOHAIEHBIM U3MCHEHUSIM U TIPOSIBIIATH
THOKOCTB, OBITh OTKPBITBIM HOBOMY;

— BHYTPCHHCH MOTHBAIIMH, BKIFOYAIOIICH
CTpEMIICHHUE K JOCTIDKCHHUIO SN U YCIIEXY,
ONTUMU3M, UHUIIHATUBHOCTD, YMCHUE
JICHCTBOBATh, MCXO/IS 3 CBOMX
BO3MOKHOCTEH;

— DMIIATHH, BKIFOYAIOMIEH CIIOCOOHOCTh
MTOHNMATDH HMOIMOHAIEHOE COCTOSHHE
JIPYTUX, YIUTHIBATH €TO MIPH OCYIIECTBICHUH
KOMMYHHKAIIHH, CIIOCOOHOCTB K COTYBCTBHIO
U CONCPEKUBAHUIO,

— COIHAJIbHBIX HABBIKOB, BKIIIOUAKOIIHUX
CIOCOOHOCTh BBHICTPAMBATh OTHOIICHUS C
JPYTHMH JIFOIbMH, 3200 TUTHCS, IPOSIBISTH
HHTEPEC U pa3peniaTb KOHPIUKTHL,

TPYAHOCTEH;

— OLICHHMBATh COOTBETCTBHE
pesynprata ILeIH U YCIOBHAM,
OOBACHATH NPHYHHBI TOCTIIKCHHS
WM He JOCTH)KCHHS Pe3yJbTaToB
JeATEeIbHOCTH, HaXOIUTh OIIHOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

T') IPUHSATHE Ce0sl U IPYTUX JIIOACH:

— TNpUHUMAaTh ce0sl, MOHMUMasi CBOM HEJOCTATKU
U JIOCTOUHCTBA,;

— TPUHUMATH MOTHUBBI U apT'YMEHTHI IPYTHX
JFoJIell PU aHaJIN3e Pe3yIbTaToB
JeATeIbHOCTH;

— TpH3HABATh CBOE MPABO U MIPABO IPYrUX
JIIOJICH Ha OIIHNOKM;

— pa3BHBaTh CHOCOOHOCTH MOHUMATH MUP C
MO3UIMH IPYTOTO YeJIOBEKa.

3) npuHsTHS ce0st U NPYTHUX JIIOACH:

— IOHUMATh u UCIIOJIb30BaTh
NperMyIIecTBA  KOMaHAHOH W
WHIVBHIYaJIbHON  paboTel  TpH
pelIeHn: y4eOHbIX 3a/1ad,

— NpUHUMAaTh  [EJIb  COBMECTHOM
JIeSITEIIbHOCTH, IUTAaHUPOBATh
OpraHHU3aIiI0 COBMECTHOM pabOTHI,
pacnpenensrTh BUJIbI pabor,
JIOTOBapHBAaThCS,

— 00CcyXIaTh MpOIECC U pPe3yJbTaT
paboTHI, 0000111aTh MHCHHS
HECKOJIBLKHUX JIFOJICH;

— y4acTBOBATh B IPYNIIOBBIX (hopmax
pabotel  (oOcyxknmeHus, 0oOMeH
MHEHUH, "MO3roBbl€ IITYpMBI" H
HHbBIE),

— BBITIOJIHATE CBOIO 4acTh PabOTHI U
KOOPJMHUPOBATh CBOM JIEHCTBHS C
JPYTHUMH YIEHAMHU KOMaH/Ibl,

— OLICHMBATh KAU€CTBO CBOETO BKJIaJ[a
B OOLIMH MPOAYKT TI0 KPUTEPHUSIM,
c(hOpMyYITHPOBAHHBIM y4aCTHUKAMHU
B3aUMOJEHCTBUSL.

OcBoenune yuebHoro npeamera OVYIIn.03 MaremaTnka crnocoOCTByeT (HOpMHUPOBAHUIO
00IIMX KOMIIETCHIM:

OK O01. BeiOupars crnocoObl pemeHus 3anad NpodecCHOHAIbHOU J1eATEIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. HMcnonp30BaTb COBPEMEHHBIE CpPEACTBA ITOMCKA, AHAJIW3a W WHTEPHPETALNU
uHpOpMaLuU, U UHPOPMALMOHHBIE TEXHOJIOTMHU JJISi BBIMOJHEHUS 3a7ad MpoecCHOHATHLHON
JeSITEIbHOCTH;

OK 03. [TnanupoBaTh U peam30BbIBATh COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TPEINPUHUMATENBCKYIO JIEATEIbHOCTh B MpodeccrnoHalbHON cdepe, UCHOIb30BaTh
3HaHUS MO0 (PUHAHCOBON IPAMOTHOCTH B PA3ITUYHBIX JKU3HEHHBIX CUTYaIUSIX;

OK 04. 3ddexTrBHO B3aMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMAaH/IE,
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OK 05. OcymiecTBiasTh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
s3pike Poccniickoit Deepannn ¢ yaeToM 0COOCHHOCTEH COIMAIBHOTO M KYJBbTYPHOT'O KOHTEKCTA,
OK 06. IlposBiasATh TIpakJIaHCKO-NIATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBAThH
OCO3HAHHOE TOBEJICHUE HAa OCHOBE TPAIUIIMOHHBIX 00IEYeIOBEYECKUX LIEHHOCTEH, B TOM YHCIIe
C Y4eTOM TrapMOHHU3ALUM MEKHALUOHAJIBHBIX M MEXPEIUTMO3HbIX OTHOLIEHUM, MPUMEHSThH

CTaHAapThl aHTUKOPPYILIUOHHOTO TTOBEICHNS;
OK 07. CopeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpeabl, PECypcocOEpereHHUIO,

OPUMEHATh 3HAHUSA OO0 M3MEHEHUH KIMMaTa,
3 PEKTUBHO ACHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUsX;

IMPHUHIUIIBI

6epe>1<nHBoro IIpOU3BOACTBA,

OK 08. HUcrnonp3oBath cpeacTBa PU3HUECKOM KYJIbTYPHI IJI1 COXPAHEHUS U YKPETUICHUS
3JI0pOBBsI B Tpo1iecce MpohecCHOHATBEHON AEATEIILHOCTH U TOJIepKaHMs HEOOXO0AUMOTO YPOBHS
buznyecKoil MoAroTOBIEHHOCTH;

OcBoenne yuebHoro mnpeamera OVYIIm.03 Marematuka TOMKHO CIIOCOOCTBOBATH
dbopMupoBaHUIo NPOhecCHOHATBHBIX KOMIIETeHIMIA:

I1K 1.1. O6pabaTpiBaTh MEPBUYHBIC OYXTAITEPCKUE TOKYMEHTHI;

IIK 1.2. Pa3pabarbiBaTh U COrJIacOBBIBaTh C PYKOBOJICTBOM OpraHU3AIlMU padOuni TiaH
CYETOB OYXTaJITepCKOT0 yUeTa OpraHu3aluy;

IIK 1.3. IIpoBOauTh y4YeT NEHEXKHBIX CPEICTB, OGOPMIIATH ICHEKHBIE U KacCOBBIC

JIOKYMEHTBHI;

IIK 1.4. ®opmupoBarh OyxraaTepckue MPOBOJIKH MO YY€Ty aKTHBOB OpPTraHU3AIMM Ha

OCHOBE padouero IIaHa CYeTOB OYXTalITepCKOro y4era.

[IK 3.2. OdgopmisiTh MiaTeKHbIe JOKYMEHTHI Ui MEPEYUCIICHUs HAJIOroB U cOOpOB B
OI0/IKET, KOHTPOJIUPOBATH UX MPOXOXKJICHUE 110 PACUETHO-KACCOBBIM OAHKOBCKHUM OIEPAIUsIM;

IIK 3.4. OopmisaTh maaTeKHbIE TOKYMEHTHI Ha MEPEUYHCICHUE CTPAXOBBIX B3HOCOB BO
BHEOIO/PKETHBIC ()OH]IBI M HAJIOTOBBIC OPTaHbl, KOHTPOJIMPOBATH UX IMPOXOXKICHUE IO PACYCTHO-
KaCCOBBIM OaHKOBCKUM OTIEPAIUSIM.

I[IK 4.1.
UMYILIECTBEHHOE U

(¢uHaHCOBOE

IIOJIOXCHUC

XO3SIMCTBEHHOM AEATEIbHOCTH 32 OTYETHBIN NIEPUO;

OtpakaThb HapacTalOlMM HMTOTOM Ha CcYeTax OyXrajaTepcKoro ydera
OpraHu3aIuy,

ONPCACIIATE  PE3YJIbTAThI

CootHomienne o0mmx kommereHuuii PIroOC CIIO 38.02.01 DxomomMuka wu
OyxraJarepckuii y4eT, JUHYHOCTHBIX Pe3yJIbTATOB U MeTaNpPeIMeTHBIX Pe3yIbTaTOB

OO0mme KoMNeTeHIMH
®dI'OC CIIO 38.02.01

JIM4HOCTHBIE pe3yabTaThl
®OII COO

MertanpeametHsle pe3yabTaTtel ®OOII COO

OK 01. Beibupats crioco6st

0OIIIeCTBEHHOH MTPAKTHUKH,

— MOHMMAaHHUE MaTeMaTHYECKOM
HaYKA KaK ctepst
YeJIOBEUECKOM AeSTeIbHOCTH,
JTaloB €€  pa3BUTUSA H
3HAYMMOCTHU [JIA PaA3BUTHUA

1) 6a30BBIC JOTHUECKUE JCUCTBUSI:

8) LIEHHOCTH HAYYHOTO
pelieHus 3aaa4 — —  BBIABISTh M XapaKTEPH30BaTh CYIICCTBEHHBIC
poeCCHOHATBHOMI NPU3HAKA MaTeMaTHYECKUX 00BEKTOB,
— c(hOpMHUPOBAHHOCTH N N
JIEATEILHOCTH NOHATHH, OTHOIICHUA MEXAYy MNOHATHIMH,
MHUPOBO33PEHUS, o
MPUMEHUTEBHO K bopMynHpoBaTh  OMNpENeNieHUss  MOHSTUH,
. COOTBETCTBYIOIIETO o
Pa3IUYHBIM KOHTEKCTAM; yCTaHABIMBATh  CYIIECTBEHHBIH  MPU3HAK
COBPEMEHHOMY YPOBHIO
KIaccu(UKAIUN, OCHOBAHUS IJIs1 0000IEHHS U
pasBHUTHS HAayKH u

CpaBHEHWUsI, KPUTEPHUHU MPOBOMMOTO aHAIN3A,;
BOCIIPUHUMATb, (bopMyITUpOBaTH u
peoOpPa3OBbIBATh CYXJICHUS: YTBEPAUTEIbHBIC
u OTpI/IHaTeJ'H)HI)Ie, CAWUHUYHBIC, YaCTHBIC H
o01rue, yCIOBHBIE,

BBIIBJIAITH MATEMATHYCCKUC SaKOHOMepHOCTI/I,
B3aMMOCBSI3M M IIPOTHBOpEYHs] B (aKrax,

OHUBHIIN3AlIMH,
JAaHHBIX, Ha6J’I}0}leHI/IHX U YTBCPKACHUAX,
— OBJIAACHUC SA3BIKOM
npepiaraTtb KpUTCpUHU JIA BBISIBJICHUA
MaTEMaTUKN )4

MaTeMaTHYeCKOH KyJbTypoi
KaKk CpeICTBOM MO3HAHUS

3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
JenaTh BBIBOJBI C MCIOIB30BAHUEM 3aKOHOB

MHpa JOTUKH, JISNYKTUBHBIX W  WHIYKTHUBHBIX
’ YMO3aKIII0UeHHH, YMO3aKJIIOYEeHUH 1o
—TOTOBHOCTb  OCYILECTBIISITh
aHaJIOTHH;
MPOEKTHYIO u

IPOBOANUTHL CAMOCTOATEIIBHO J10Ka3aTCJIbCTBA
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UCCIIEA0BATEIbCKYIO
JESATEIBHOCTD
WHIUBHUIYaJIbHO U B TPYTIIE.

MAaTEeMAaTUYCCKUX YTBEPKICHHUHA (TIPAMBIC U OT
MMPOTHBHOI'0), BBICTPAMBATH AapPTyYMEHTAIIHIO,
MPUBOJUTh TPUMEPbl M  KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIC CYXICHHA U
BBIBOJIBI;

BEIOMpATH crocod pemieHust y4eOHOH 3amaun
(cpaBHUBATh HECKOJBKO BAPHAHTOB PEIICHUS,
BBIOMpATh HauOOJiee MOIXOIAIIMNA C YYETOM
CaMOCTOSTEIIFHO BBIJICIICHHBIX KPUTEPUCB).

2) 0a3oBEIC HCCJIEI0BATENILCKIE ICHCTBHS:

HCIIONb30BaTh BOIPOCHI KaK
HCCIIeIOBATEIbCKUI HHCTPYMEHT IIO3HAHMUS,
(GopMynHpOBaTh  BONPOCHI,  (DUKCHPYIOIIHE
NIPOTUBOpEYHE, MpoOIeMy, YCTAaHABIMBAThH
HCKOMOE W JaHHOE, (OPMHPOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3HUIIUIO0, MHEHHE;

TIPOBOANTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN

IKCIIEPUMEHT, UccleI0BaHNe o
YCTaHOBJICHHUIO ocoOeHHoCTeH
MaTeMaTHYECKOro 00BeKTa, SIBIICHHS,

NpOIIECCa, BBISBICHHUIO 3aBUCUMOCTEUH MEKIY
00BEKTaMU, SBJICHUSIMH, TPOIECCAMHU;
CaMOCTOATEILHO (HOPMYITUPOBATH OOOOIICHHUS
U BBIBOJBI IO pe3yJbTaTaM MPOBEACHHOIO
HaONIONEHUs,  MCCIENOBaHUsA,  OICHHBATH
JIOCTOBEPHOCTh  MOJYYEHHBIX PE3yJbTATOB,
BBIBOJIOB U 0000IEHNI;

MIPOTHO3UPOBATH BO3MOXHOE pasBuTHE
MPOIIECCa, a TAK)KE BBIIBUTATh MPE/IIOIOKECHHUS
0 €ro Pa3BUTHHU B HOBBIX YCIOBUSIX.

OK 02  Hcnons3oBaTh
COBpEMEHHBIE cpeacTBa
TIOUCKa, aHanm3a u
HHTEPIIPETALUH
nHpopmanuy, U
UH(POPMALMOHHBIE
TEXHOJIOTUH JUTST
BBITIOJTHCHUS 3a1a4
npodhecCHOHATBLHON
JeATEIEHOCTH;

OBnazieHNe YHUBEPCATBHBIMH T03HABATEIbHBIMU
IEUCTBUSIMU:

3) pabora ¢ HHpOPMAITUCIi:

BBISIBIIAITh JACDUIIUTHI WHPOPMAILIUH, JaHHBIX,
HEOOXOJMMBIX Il OTBETAa HAa BOMPOC W IS
peleHns 3a1auy;

BEIOMpaTh HMHGOPMAIMI0O M3 HCTOYHHKOB
Pa3INIHBIX THIIOB, aHAIN3UPOBATH,
CHCTEeMAaTH3UpOBaTh W  HMHTEPIPETHPOBATH

nHpopManuio pasNMYHBIX BHIOB U (opMm
MIPEICTABICHHUS;

CTPYKTYpHUPOBaTh HH(POPMAIIUIO, IPEACTABIATH
ee B pPa3IMYHBIX (opMax, WIIIOCTPHUPOBATH

rpadudecku;
— OIIGHMBAaTh HAJISKHOCTb HMH(MOPMALMH TI0
CaMOCTOSTENIFHO c(hOpMyTHPOBAHHBIM
KPUTEPHSIM.
6) TPyJIOBOTO BOCIIUTAHUS: OBajieHHe YHUBEPCAJIbHBIMH  PETYJISATHBHBIMU
OK 03 [IInanupoBats u ) Py N . y P Pety
—  TOTOBHOCTB K Tpyay, | ACHCTBHAMM:
pean30BHIBATh _
OCO3HaHHE neHHoctn | 1. camoopraHuzanus:
coOCTBEHHOE
TPYIOTIO0US, —  COCTAaBIIATH ILJIAH, AITOPUTM PEIICHS 3a/1a4H,
poeCCHOHATBHOE u 5 5
JHYHOCTHOS passuTe, WHTEpEC K PasmMiHBIM BEIOMpATh  CHOCOO  pelIeHUs c6 y4eTOM
M II HNOHAJIbHON UM HXCs B u TBCHHBIX
T yrm— chepa podeccuoHanbHO CIOIINXC § pecypco coOcTBE
NEATENHLHOCTD B HeﬂTeHBHOCTfI, CBSI3aHHBIM C BO3MO>XHOCTCH,
o MaT€MaTHKOHU u —
npodeccuonanbuoii  chepe, aTeMaTHKO ee apryMEHTHPOBATh 5 5 KOppeKTI/IpOBaTI:
HCIIONBb30BATh 3HAHUS IIO NPUIOKCHUAMM, BAapHaHThl PCHICHMH C  y4Y€TOM  HOBOM
YMEHHE COBEpLIATh nHpOpPMAaNNH.

(MHAHCOBOI IPaMOTHOCTH B

OCO3HaHHBIH BBIOOp Oynymiei

2) CaMOKOHTPOJIb:
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Pa3INIHbIX JKM3HCHHBIX

CUTyalnuiax;

po)eCCHU U PEaTu30BHIBATH

COOCTBEHHBIE  IKH3HCHHBIC
IUIaHBI,

TOTOBHOCTH M CHOCOOHOCTH K
MaTeMaTHIECKOMY
00pa3oBaHHIO u
camM000pa30BaHHIO Ha

MPOTAKCHUU BCel JKHU3HHU,

—  BIAgeTh HaBBIKAMU I03HABATCILHOU
pediekcu KakK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX IPOLIECCOB, HX
pe3yIbTaTOB, BIIAJICTh criocobamu
CaMOIIPOBEPKH, CaMOKOHTPOJSI TIporecca |
pe3yJbTaTa perIeHns MaTeMaTHIeCKON 3a1a9u;

— TpeABHIACTh TPYOHOCTH, KOTOPBIE MOTYT
BO3HUKHYTH TPH PELICHUHM 3aJauyd, BHOCUTH

— TOTOBHOCTb K AaKTHBHOMY KOPPEKTHBEHI B ICITEIBHOCTH HA OCHOBE HOBBIX
Yy4acTHIO B peieHnu 00CTOATENBCTB, JaHHBIX, HAHJICHHBIX OMINOOK,
MIPAaKTHYECKUX 3a1a4 BBISIBJICHHBIX TPYAHOCTEH;
MaTeMaTH4ecKon —  OIIGHMBaTh COOTBETCTBHE pe3yibTara LEIH U
HAalpaBJICHHOCTH; YCIIOBUSIM, OOBSICHATD MPUYMHBI JTOCTHIKEHUS
170)07 HE JOCTIDKCHUS pe3yJIbTaToB
JeATeNFHOCTH, HaXOAWTb OIIMOKY, JaBaTh
OLICHKY IPHOOPETCHHOMY OIIBITY.
OK 04. D¢ dextnBHO
< 8) LEHHOCTH HAy4YHOT O Osnazsenne YHHUBEPCaIbHBIMH
B3aMMOJICHCTBOBATh U .
TIO3HAHMS: KOMMYHHKATHBHBIMH JIEHCTBHAMH:
paboTaTh B KOJIJIEKTUBE U
KOMAILIE: — cOPMHUPOBAHHOCTE 1) obuienwue:
’ MHPOBO33PEHU, —  BOCIPHHHMAaTh ¥ (OPMYIHPOBATD CYIKICHHS B
COOTBETCTBYIOLICTO COOTBCTCTBUU C YCJIOBUAMUA n uciisiMu
COBPEMEHHOMY YPOBHIO o0ILeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh
pa3BUTHUA HayKH u CBOIO TOYKY 3pCHUA B YCTHBIX U IMMCbMCHHBIX

00I1IeCTBEHHOM MTPAKTUKH,
NOHUMAaHHE MaTeMaTHYECKOH
HayKH Kak chepsr
YeJIOBEYECKOI eI TeIHHOCTH,
9TallOB €€  pasBUTHA H
3HAYMMOCTU JUI PA3BUTHS
LIUBUJIM3ALUH,

OBJIAJICHUE SI3BIKOM
MaTeMaTUKU u
MaTeMaTHYECKOU KyJIbTYypOi
KaK CpEICTBOM IIO3HAHMS
MUpa,

TOTOBHOCTh  OCYIIECTBJIATH
MPOEKTHYIO u
HCCIIEA0BATEIBCKYIO
JIeSITETIbHOCTD

HWHAWBUAYAJIbHO U B I'pYIIIIC.

TEKCTaX, JaBaTh IOSCHEHUS 110 X0y PEILICHUS
3a]a4d, KOMMEHTHPOBaTb  IOJIyYECHHBIH
pe3ynbTar;

— B Xome OOCYXIEHHWs 3aJaBaTh BOIPOCHI IO
CYIIECTBY OOCYXIacMOW TEMBI, IPOOIEMEL,
pemaeMoOd  3afadyd, BBICKAa3blBaTh HUJEH,
HalleJICHHbIE Ha MIOMCK peuieHus,
COIIOCTABJISAITh CBOM CYKICHHUS C CYKICHUSIMU
JpYTUX YYacTHHKOB JAWanora, oOHapy>KuBaTh
pa3iu4Me U CXOACTBO MO3ULUN, B KOPPEKTHOU
¢dopme (GOpMyIHpOBaTH PAa3HOITACHSA, CBOU

BO3PaXEHHUS;

—  TPEACTaBIATH PE3YJbTAaThl PELICHUs 3a/lauu,
9KCIIEPUMEHTa,  HCCIEJOBAaHMSA,  IPOEKTa,
CaMOCTOSITEIIHHO BBIOMpATh ¢dopmar

BBICTYIUICHHS C YIE€TOM 33134 MPE3eHTALUH 1
0COOEHHOCTEH ayTUTOPHH.

2) coBMECTHAs eI TEIbHOCTB!

— T[IOHUMAaTh W HCIOJIb30BaTh IPEUMYILIECTBA
KOMaHJIHOH ¥ WMHAMBUAYaJbHOW PabOTHI MpH
peleHny y4eOHBIX 3aja4, MPUHUMATh LeNb
COBMECTHOIl ~ JEATENBHOCTH, IUIAaHMPOBATh
OpraHu3aLuIo COBMECTHOM paboTsl,
pacrpenenats Buabl paboT, JOroBapHBATHCS,
o0Cy)XIaTh TIPOIECC M pe3ynbTaT paboThl,
000011aTh MHEHNST HECKOJIBKHX JIIOJIEH;

— ydYacTBOBaTh B TPYHIIOBBIX (opMax paboTHI
(obcyxneHus, OOMEH MHEHHUH, "MO3rOBBIC
TYpMbI" ¥ HMHBIE), BBHIIOJIHATH CBOIO YacThb
paboThl M KOOPAMHUPOBATH CBOU JIEHCTBHS C
JIPYrMMH  4JIeHaMH KOMaH/bl, OIICHUBATh
Ka4yecTBO CBOETO BKJIa/Ia B OOIIHIA IPOIYKT IO
KPHUTEPUSIM, cOpMyITHPOBAHHBIM
y4aCTHUKAaMH B3aUMOJICHCTBUSL.

OgnaieHle  YHUBEPCAIbHBIMH  PETYJISATHBHBIMHU

JIeCTBUSMU:

3) npuHATHS ce0sl U IPYTHUX:
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NIOHMMAaTb U HCIOJIB30BaTh IPEUMYIIECTBA
KOMaHJIHOW W WHAWBHIYaJIbHOH paboThl MpH
pemeHny y4eOHBIX 3a1ad,

MPUHUMATH IeJIb COBMECTHOM IESITEIHHOCTH,

IUVIAHUPOBATh ~ OPraHHM3allMI0  COBMECTHOM
paboTel,  pacmpenmeniTe  BHOBL  paboT,
JOrOBapuBaThCs,

00CY)XIaTh MPOIECC M Pe3yabTaT pPaboTHI,
000011aTE MHEHUS HECKOJIBKUX JIFOJEH;
Y4acTBOBAaTh B TPYIMIOBBIX (opMax pabOTHI

(oOcyxneHus, OOMEH MHEHHUH, '"MO3TrOBBIC
HITYpMBI" U UHBIE),
BEIIOJIHATH ~ CBOIO  4YacTb  paboTBl U

KOOPIWHUPOBATh CBOM NEHCTBUSI C APYTUMH
WICHaMH KOMaH/IbI,

OLICHMBATh KAa4eCTBO CBOETO BKJA/a B OO
MPOIYKT MO KPUTEPUIM, c(HOPMYITHPOBAHHBIM
YYaCTHHKAMH B3aNMOZICHCTBUSI.

OK 05. OcyuiecTBiaTh
YCTHYIO U TUICBMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEH
COLIMAIBHOTO K
KYJbTYPHOTO KOHTEKCTA,;

OK 06. IIposBnaTh
IpaxIaHCKO-
MaTPHOTUYECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATh
OCO3HaHHOE MOBEJCHNUE Ha
OCHOBE TPaJUIIUOHHBIX
00IIeYeTOBEYECKHX
LEHHOCTEMH, B TOM YHCIIE C
Y4ETOM rapMOHH3ALHN
MEKHAIIMOHAIIBHBIX U
MEXPEITHTHO3HBIX
OTHOILECHUH, TPUMEHSTh
CTaHAaPTHI
AQHTUKOPPYIIIMOHHOTO
TIOBE/ICHHS;

1) rpaxIaHCKOTO BOCTIUTAHHUS:

2)

c(hOpMHUPOBAHHOCTH
rpakJJTaHCKOU MO3ULINNA
oby4aromerocs Kak
AKTHUBHOI'O U OTBETCTBCHHOI'O
yjeHa poccuiickoro
o01ecTBa,

TIpeCcTaBICHUE 0
MaTeMaTHIECKUX OCHOBax
(YHKIIMOHUPOBAHUS
Pa3IHIHBIX CTPYKTYD,
SIBIICHUH,

Ipoueayp TPAKIAHCKOTO

obrrecTBa (BBIOOPHI, OIMPOCHI

U Ipyroe),

yMEHHE B3aMMOIEUCTBOBATD C

COIMAIbHBIMA HHCTUTYTaMH B

COOTBETCTBUH c nux

(GYHKIUSIMHA 1 Ha3HAYCHUEM;
MaTPUOTUYECKOTO

BOCIIMTaHHA:

c(hOpMHUPOBAHHOCTH
poccuiickoll  TrpaskAaHCKOM
UACHTUYHOCTH,

YBaAXCHUA K TMPOIJIOMY H
HaCTOSIIEMY poccuiickoin
MaTeMaTHuKHU,

[IEHHOCTHOE OTHOIIEHHE K
JOCTIDKEHUSIM ~ POCCHHCKHUX
MATEeMAaTHUKOB U POCCHHCKOM
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MaTeMaTHYECKOM IIKOJIBI,

— HCIIOJIb30BaHME 3THX
IOCTHIKEHUH B JPYTUX
HayKax, TEXHOJIOTHSX, cepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOTO

BOCIIMTAHHMS:

— OCO3HaHHE JTYXOBHBIX
LIEHHOCTE! POCCHIICKOTO
Hapona,

— c(hOpMHPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS,
STHYECKOTO MOBEICHMUS,

CBSI3aHHOTO C TNPAKTHYECKUM
MIPUMEHCHHEM  JTOCTHXKCHUH
HayKd W  JIESTEIbHOCTHIO
YUEHOTO,

— OCO3HaHME JIMYHOTO BKJaJa B
MOCTPOCHHUE YCTOWYMBOTO
Oymy1mero;

OK 07. CopneticTBOBaThH
COXpaHEHHIO OKpYIKaroIei
cpensl,
pecypcocOepeKeHuIo,
MIPUMEHSTH 3HAHHS 00
HU3MEHEHHH KJIMMarTa,
MPUHIUTIBI OEPEKITUBOTO
TIPOU3BOJICTBA, d3PPEKTHBHO
JEHCTBOBATH B
YpE3BBIYAHHBIX CUTYAIIUSX;

7) SKOJIOTMYECKOTO BOCIIUTAHUS:

— cpopMHUPOBAHHOCTH
3KOJIOIMYECKOU
KYJIBTYDBI,
MTOHUMAaHHe
BIVSTHAS
COLIMANTBHO-
SKOHOMHYECKUX
TIPOIIECCOB Ha
COCTOSIHUE
NIPUPOJHON U
COLIMAJIbHOU CPEJbL,

— OCO3HaHHE
rJ100aJIbHOTO
xapakTepa
9KOJIOTHIECKUX
mpobiem,

— OpHEHTAIHsA Ha
MIpUMEHEHUE
MaTeMaTHIECKUX
3HAHUN st
peweHus 3axad B
obyactu
OKpYy Karouiei
Cpesl,

— IIJIaHUPOBAHUE
MTOCTYTIKOB u
OILICHKU ux
BO3MOKHBIX
MOCTCICTBUA IS
OKpy’Karomen
cpensl;

OK 08. Mcnonp30oBaTh
cpencTBa (U3HIECKOI
KYJBTYPBI 71 COXPaHEHUS
M YKPEIUIEHHS 3J0POBbS B
npotecce
npodeccruoHaTbLHOM
JeSITEIBHOCTH U

4) 5CTETUYECKOTO BOCTIMTAHUS:
— 3CTETUYECKOE OTHOIIEHHE K
MHpPY, BKIIOYas 3CTETHUKY

MaAaTEMaTUYCCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB,
3azad, peLIeHUH,
paccyXJIeHHUH,
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noaacpiKanus — BOCIPpUUMYUBOCTH K

HEO00XO0JMMOI'0 YPOBHS MaTeMaTUYECKUM  aclleKTaM
¢busnueckoit pa3IMYHBIX BUIOB UCKYCCTBA;
MOJrOTOBJIEHHOCTH; 5) bu3nuecKOro BOCIUTAHMUSL:

— c(hOpPMHPOBAHHOCTh YMEHUS
MIPUMEHATh MaTEMaTH4ECKHUe
3HAHMA B MHTEpecax
3I0pOBOrO M 0€30MacHOro
o0pasa KH3HH,

— OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3/I0pPOBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIN
PSKUM 3aHATHH M OTIbIXA,
perynspHas ¢usnaeckas
aKTUBHOCT ),

— ¢usngeckoe
COBEPIICHCTBOBAHNE npu
3aHATHAX CHOPTUBHO-
03JI0pPOBUTENILHOM
JIeATENIbHOCTBIO;

IIpenmerHblie pe3yabTathl ocBoeHus yueOHoro npeamera OYIIn.03 MaremaTuka:

1) BnazeHue MeTOAAMHU JIOKAa3aTEJIbCTB, AalrOPUTMAMM pEIICHUs 3ajad; yMEHHe
(bopMyIUpOBATH OMPEEIICHUS, aKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKA3aTEIIbHbIE
paccyXJIeHHs B X0JI€ PELICHMS 3a/1a4;

2) yMEHHE OIepHpOBaTh MOHATUSAMH: CTENEHb YHWCIA, JIOTapudmM dYuCla; yMeHUe
BBIMOJIHATh BBIYMCICHME 3HAYEHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTEMEHAMU U
Jorapudpmamu, mpeodpazoBaHus JPOOHO-PAIIMOHATFHBIX BBIPAKECHUH;

3) yMeHue onepupoBaTh MOHATUAMU: PAallMOHAJIbHBIE, UPPALlMOHATIBHBIE, T0KA3aTeNbHbIC,
CTETIeHHBIE, ToTapu(PMUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) ymeHue onepupoBaTh HOHATUAMM: (YHKLHMS, HEpepbIBHAS (DYHKIMS, NPOU3BOIHASA,
nepBooOpasHasi, ONPEACICHHBIM MHTErpall; yMEHHE HaXOJUTh IMPOU3BOJIHBIC 3JIEMEHTAPHBIX
(GyHKLIUH, UCIIONB3Ys CHPAaBOYHBIE MaT€pPHAJIbl; UCCIEI0BaTh B MPOCTEHIINX CIydasx (yHKIUH
Ha MOHOTOHHOCTb, HAXOIUTh HAaNOOJIbIINE U HAUMEHbBIIINE 3HaUeHUs QYHKLUN; CTPOUTH TpapuKu
MHOTOYJIEHOB C MCIOJb30BAHMEM allapaTa MaTeMaTH4YECKOrOo aHalINW3a; I[PUMEHATH
IIPOM3BOJHYIO IIPU PELLIEHUU 3a/1ad Ha JIBUYKEHUE; pelllaTh MPaKTUKO-OpPUEHTUPOBAaHHBIE 3ajaun
Ha HauOOoJbIINe U HAMMEHbIIINE 3HAUSHHsI, HA HaX0XKJIEeHHE MTyTH, CKOPOCTH U YCKOPEHMUS;

5) yMEHHE ONepUpOBaTh MOHATUIMU: pallMOHaNIbHAs (DYHKIIMA, TOKa3aTeabHas QyHKIuS,
cTeneHHas (QyHKUM, Jorapupmudeckas (QyHKIUSA, TPUTOHOMETpUUYecKue (QpyHKIUU, 0OpaTHbIE
(GyHKIIMM; YMEHHE CTPOUTh TpadUKU HU3YYEHHBIX (YHKIUH, HCIOJIB30BaTh TIpaduKU MpH
U3Yy4EHHH IMPOLIECCOB M 3aBUCUMOCTEH, NMPH PEIICHUM 3aJau U3 APYrUX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajbHOMN )KU3HH; BhIpaKkaTh (JOPMyJIaMH 3aBUCUMOCTH MEX]y BETUUMHAMU;

6) yMeHue peliaTh TeKCTOBBIE 33/]a4ul Pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLEHTHI, TOJIU U
4acTH, Ha JBHXKEHHE, paboTy, CTOMMOCTb TOBAapOB M YCIyr, HAaJOIW, 3aJa4d U3 OO0JIaCTH
yIpaBJIeHUS JIMYHBIMM U CEeMEWHbIMH (DUHAHCAMH); COCTaBIATH BBIPAKEHUS, ypaBHEHHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33]1a4M, UCCIIEI0BAaTh OJyYEHHOE PEIIeHHE U OLIEHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;

7) yMeHue onepupoBaTh MOHATHAMU: cpefiHee apudmeTnyeckoe, Meinana, HauOoplIee u
HalMEHbIIIee 3HAUeHMs, pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE YMCIOBOro Habopa;
YMEHHME W3BJIEKaTh, WHTEPIPETUPOBATh HH(MOpMALMIO, NPEACTABIEHHYI0 B TaliuIax, Ha
nuarpaMmax, rpagukax, OTpakarollyto CBOMCTBA peallbHBIX MPOIIECCOB U SBIECHUHN; IPECTABIATh
MH(OPMALIMIO C MOMOIIBIO TAOIHIl U IUarpaMM; UCCIEeI0BaTh CTATUCTUYECKUE JaHHBIE, B TOM
qucie ¢ MPUMEHEHHEM rpau4ecKuX METO/I0B U AJIEKTPOHHBIX CPE/ICTB;

8) yMeHue omnepupoBaTh TMOHATUSMU: CIy4alHBI ONBIT W ClydailHOE COOBITHE,
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BEPOSTHOCTh CIY4alfHOTO COOBITHS; YMEHHME BBIYHCIATH BEPOATHOCTH C HCHOJIb30BAHUEM
rpadu4ecKux METOI0B; IPUMEHATh (QOPMYJBbl CIOXKEHHS W YMHOXKEHUS BEpOSTHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYJIBI MPH PELICHUH 3aJa4; OILCHUBATh BEPOSTHOCTH PEAbHBIX
COOBITHI; 3HAKOMCTBO CO CJIy4aliHbIMHU BEJIMYMHAMH; YMEHHE IPUBOJUTH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YUCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

9) ymeHue onepupoBaTb HOHATUSAMM: TOYKA, IpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHbIN yroJl, CKpELUBaIOIINECs IPSMBbIE, TAPAIIIEIIBHOCTD U EPIEHIUKYIISIPHOCTD IPAMBIX
U IUIOCKOCTEH, yroil MEXIy HpPSMBIMH, YrOJl MEXIy NPsIMOM U IUIOCKOCTBIO, YrOJ MEXay
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU /10 IUIOCKOCTH, PACCTOSIHUE MEXY MPSMBIMH, PACCTOSTHUE
MEXy IUIOCKOCTSIMHU; YMEHHE UCII0Ib30BaTh IIPU PELICHUH 3ajjay U3yYeHHbIE (DAKThI U TEOPEMBI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MepPbl 00bEKTOB OKPYXKAIOIIET0 MUPA;

10) ymenue onepupoBaTh MOHATHSMU: MHOTOTPAHHUK, CEUYEHHE MHOIOTPAHHHUKA, KYO,
napaieNenurne, pu3Ma, nupamuaa, Gurypa u moBepxXHOCTb BpaLIeHUS, IIHJIUH/IP, KOHYC, 1Iap,
chepa, ceueHus (Urypbl BpalleHHUs, IUIOCKOCTb, Kacarouiascs cepbl, LUIMHIPA, KOHYCA,
IUIOINAAb TOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, IMIIMHAPA, TUIOMAab cepsl, 00beM Kyoa,
IPSAMOYTOJIBHOTO MapajljieNenunea, NupaMusl, IpU3Mbl, LUIMHIPA, KOHYCa, 1Iapa; yMEHHE
n300paxxaTb MHOTOTPAHHUKU U IOBEPXHOCTU BpALIEHUS, UX CEYEHUsI OT PYKH, C HNOMOUIbIO
YEepPTEeKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHME paclo3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PaclO3HaBaTh IPAaBUIbHbIE MHOTOTPAHHUKH;

11) ymenue onepupoBath MOHATUAMU: JIBUXKEHUE B IPOCTPAHCTBE, 0JI00HBIE (PUTYpPHI B
IPOCTPAHCTBE; UCIOIB30BATH OTHOIICHHUE TUIOIA/ICH TOBEPXHOCTEH U 00BHEMOB MOI0OOHBIX (GUTYP
IPU PELIeHNH 3a/1a4;

12) ymeHHe BBIUUCIATH T€OMETPUUYECKUE BEIWYUHBI (JJIMHA, YTOJ, IUIONIa/lb, 00bEM,
IUIOIA/b TIOBEPXHOCTH), UCHOJb3Ys U3yUeHHbIE (POPMYIIbI U METOABI;

13) ymeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHAs CUCTEMA KOOPIMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA, CKAJIIPHOE IIPOU3BEACHHE, YTOJI MEKIAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEIACHUWE BEKTOpA HA YHCIIO; HAXOIUTh C MOMOINBI0 H3Y4EHHBIX (hopMym
KOOPJIMHATBI CepeIMHbI OTPE3KA, PACCTOSIHUE MEXKIY IBYMs TOUKAMU;

14) ymenuwe BbIOMpaTh MOAXOMAIIMNA W3YYCHHBIM METOA JUIsl pEUICHUs 3aJlayH,
pacrio3HaBaTh MareMaTuyeckue (akTbl MW MaTeMaTH4YeCKHe MOJENM B NPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPHl MaTEMATUYECKUX
OTKPBITUMA POCCUICKON U MUPOBOU MAaTeMaTHUYECKOW HAYKH.

15) ymeHue omnepupoBaTh MOHATHSAMH: OINpEAENIEHUE, aKCUOMa, TEOopeMa, CIIEJCTBUE,
CBOWCTBO, NMPU3HAK, 0KA3aTeIbCTBO, PAaBHOCUIIbHBIE (DOPMYIUPOBKU; YMEHUE (HOPMYIUPOBATH
oOpaTHOE€ U MPOTUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH TNPUMEPHl M KOHTPIPHUMEPHI,
MCII0JIb30BaTh METOJ MaTEMaTUYECKON MHAYKIIMH; IIPOBOIUTD J1I0KA3aTEIbHBIE PACCYKIACHUS IIPU
pEeLIeHNH 3a]1a4, OLIEHUBATh JIOTUYECKYIO IPaBUIIBHOCTh PAaCCyKICHMUI;

16) ymeHue omnepupoBaTh MOHATHUSMH: MHOXXECTBO, NOJMHOXECTBO, OIeEpaluu Haj
MHO’KECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUisl ONHCaHUus
peasbHBIX MPOLIECCOB U SABICHUHA M MpPH pEIIeHUH 33734, B TOM 4YMCIE U3 APYIMX Y4eOHBIX
MPEIMETOB;

17) ymenue onepupoBaThb HMOHATUSAMH: Tpad, CBS3HBIA rpad, nepeBo, LMK, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTb U OMMCHIBATh Ipadbl pa3IU4HBIMU CIIOCOOAMHU; HCIOJIb30BaTh
rpadsl IpU peLIeHUH 331a4;

18) ymeHue CBOOOJHO OINEPHPOBATH TOHSATHSAMH: COYETAaHHE, TEPECTaHOBKA, YHUCIIO
COYeTaHUi, YMCII0 ePEeCcTaHOBOK; OMHOM HpI0TOHA; yMeHuE NIPUMEHATh KOMOMHATOPHBIE (haKThI
U pacCyKIEHUS IJIsl pelIeHHs 3aay;

19) ymenue omepupoBaTh MOHATUSMH: HaTypajJbHOE YMCIO, LEJI0E€ YUCIO0, OCTATOK IO
MOJIyJIIO, pallOHAIbHOE YHCIIO, WPPALMOHAIBHOE YHCIIO, MHOXECTBA HATYypajbHBIX, LIEJBIX,
palOHaIbHBIX, JEHCTBUTENIBHBIX UHCEN; YMEHHE HCIOJIb30BaTh IMPU3HAKK JAEITUMOCTH,
HAaUMEHBIINN 001U 1eUTeTh U HaMMEHbIIIee o0l1ee KpaTHOe, anropuT™ EBKiInaa npu pemenun
3a/1a4; 3HAKOMCTBO € Pa3JINYHBIMU MO3UIIMOHHBIMU CHCTEMAaMH CUUCIICHHUS;
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20) ymeHue cBOOOHO OTIEPUPOBATH MOHSATUSIMU: CTETICHD C LIEJIBIM MTOKa3aTejaeM, KOPEHb
HaTypaJbHOH CTENEHM, CTENEHb C PAl[MOHAIBHBIM ITOKA3aTelleM, CTENEHb C JeHCTBUTEIbHBIM
(BeliecTBEHHBIM) IOKa3aTeNeM, JIoTapu(mM 4ucia, CHHYC, KOCUHYC UM TAHTE€HC MPOU3BOJIBHOTO
LV (IER

21) ymeHue oONepHpOBaTh MOHATHUSAMH: TOXXIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO, CHCT€Ma YpPaBHEHHUH W HEPaBEHCTB, PAaBHOCHUJIBHOCTb YPABHEHU,
HEpaBEHCTB M CHUCTEM, palMOHAJIbHBIC, HPpPANUOHANbHBIC, TOKa3aTelIbHbIC, CTETICHHBIC,
JorapupmMuyUecKue, TPUrOHOMETPUUYECKIE YPaBHEHUS, HEPABEHCTBA M CUCTEMbI; YMEHHUE PEIIaTh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3IMYHBIX MPHEMOB; PEIIaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C IapaMEeTPOM; MPUMEHSTh YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHrs MaTeMaTHUECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00JacTeil HayKH U pealbHOH KU3HU;

22) yMeHHe CBOOOJIHO ONEpHUPOBaTh MOHATHAMU: TpaduK QyHKIMU, oOpaTHaAs (YHKIIHS,
KOMIO3UIUS (YHKUUH, JTUHEHHAs (QyHKIUS, KBaapaTHyHas (YHKUUS, CTETEHHass (QYHKIUS C
LEeJIbIM IOKa3aTejaeM, TPUTOHOMETpUYecKHe (YHKIMM, OOpaTHble TPUTOHOMETPUYECKUE
(dyHKIMY, TTOKa3aTeNbHas U Jorapupmuueckas QyHKIUN; YMEHHE CTPOUTH TpaduKu (yHKIUH,
BBITIOJIHSITH MPe0Opa3oBaHus rpa@uKoB (HyHKIIHIA;

23) yMeHHe UCTIoIb30BaTh Tpaduku QYHKIUIA I U3yYSHUS POLIECCOB U 3aBUCHMOCTEH
OpU pPEUIeHWH 337ad M3 JPYrHX Y4eOHBIX IPEeIMETOB M W3 pealbHOW >KU3HM; BbIpaXKaTh
(dopMyTaMu 3aBUCUIMOCTH MKy BETHUYNHAMU;

24) ymeH#e CBOOOJHO OINEPUPOBATH MOHATHSAMH: YETHOCTh (DYHKIHMH, MEPHOAUYHOCTH
(GyHKIMU, OrpaHUYEHHOCTh (YHKIWH, MOHOTOHHOCTH (DYHKIMH, SKCTpeMyM (QYHKIWH,
HauOoJplllee M HaWMEHblee 3HaueHWs (YHKIUMM Ha TMPOMEXKYTKE; YMEHHE IPOBOAUTH
uccieoBanne QyHKIINN;

25) yMeHHe HCIOJIb30BaTh CBOWCTBA U Tpaduku (QYyHKIUIA Ul PEIICHUS ypaBHEHUIA,
HEpaBEHCTB M 33/1a4 C IapamMeTpaMu; M300pa)kaTh HAa KOOPAWHATHOHN IUIOCKOCTH MHOXKECTBA
pelleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

26) yMmeHue CBOOOIHO OTICPUPOBATH MOHSATHSIMU: TIOCIIEIOBATEIIBHOCTD, apu(MeTHIeCKas
nporpeccusi, TIeOMeTpHuYecKass Iporpeccus, OECKOHEYHO YyObIBalollash TIeoMeTpHuYecKas
nporpeccusi; yMEHUE 3a/1aBaTh MOCIEI0BATEILHOCTH, B TOM YHUCIIE C TIOMOIIBI0 PEKYPPEHTHBIX
bopmyu;

27) yMeHHe OnepupoBaTh MOHATUSIMH: HETPEPHIBHOCTh (YHKIIMHU, aCUMIITOTHI Tpaduka
¢GyHKUMU, TiepBas U BTOpas MPOMU3BOJAHAS (YHKIMHU, TE€OMETPUUYECKHH M (PU3MUECKUil cMbICT
IPOM3BOIHOM, IEPBOOOPA3HAas, OTIPEIeIEHHBI HHTETPAT, yMEHHE HAXOUTh ACHMITOTHI rpaduka
(GYHKLINU; yMEHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHNUS, YACTHOIO U KOMIIO3UIUH
(GyHKIMI, HAXOIUTh YpaBHEHHE KacaTeJIbHOU K rpa@uKy QyHKINH;

28) yMeHHe UCTIOIb30BaTh MPOU3BOIHYIO ISl HCCIICIOBAHUS (DYHKIUH, ISl HAXOXKICHUS
HAWTYYIIIero peleHus B MPUKIaIHBIX, B TOM YHCJIE COMUAIBHO-YKOHOMUYECKUAX U (PH3HUECKUX
3ajadax, /Ui ONpPENENeHUss CKOPOCTH U YCKOPEHUs; HaXOJUTh IJIOMIATM U 00beMbl GUryp C
MIOMOIIIFI0 MHTETpaNia; MPUBOIUTH MPUMEPHl MAaTEMAaTHYECKOTO MOJIEIUPOBAHUS C TOMOIIBIO
TuddepeHIaIbHbIX YpaBHEHUH];

29) yMeHue OneprUpOBaTh MOHATUSIME: KOMIUIEKCHOE YMCIIO, COTPSKEHHBIE KOMIUIEKCHBIE
quciaa, MOJYIb W apryMEHT KOMIUIEKCHOIO YHcia, (GopMa 3alUCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TpUTOHOMETpUYecKas U  aireOpanyeckas); yMeTb  IPOU3BOAUTH
apudMeTHUecCKue ACUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMH; MPUBOAUTH MPUMEPHI UCIOIb30BaHHS
KOMIUJIEKCHBIX YHCET;

30) ymenue cBOOOTHO ONEPUPOBATH MOHATHIMU: CpPEIHEE apHU(PMETHYECKOe, MEIuaHa,
HanOoJpIllee W HAaWMEHbIIEEe 3HAUCHWs, pa3Max, IHUCIEPCHs, CTaHIAPTHOE OTKIOHEHHWE s
ONKCAHMsI YHCIIOBBIX JaHHBIX; YMEHHE MCCIIEJOBATh CTaTUCTUYECKHE JAHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpapUYEeCKUX METOJOB M DJICKTPOHHBIX CpEACTB; TrpadUvecKd HCCIIeI0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOIIbIO IMarpaMM pacCceMBaHMs U JIMHEHHON perpeccuy;

31) yMeHUe HAXOIUTh BEPOSTHOCTH COOBITHIA C HCITOIB30BAaHHEM IpapUIeCKHX METOJIOB;
OPUMEHSATH Ul pelIeHus 3a1a4 (OpMYJIbl CIOKEHUS U YMHOXXEHHs BEPOSTHOCTEH, Gopmyiy
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MIOJTHOM BeposITHOCTH, (opmyny bepHymnu, komOuHaTOpHBIE (aKThl U (HOPMYIBI; OIICHUBATH
BEPOSITHOCTH pEAlIbHBIX COOBITHH; yMEHHE OIEpUpPOBaTh IOHATHAMM: ClIydailHas BEJIMYMHA,
pacnpezieieHue BEPOSATHOCTEH, MaTeMAaTU4YECKOE O)KMJAHUE, JUCIEpCHs U CTaHJapTHOE
OTKJIOHEHUE CIy4alHOI BeNWYMHBIL, (QYHKIMHU pACHpelesieHUs] M IUIOTHOCTH PAaBHOMEPHOTIO,
[I0KA3aTeIbHOIO0 U HOPMAaJIbHOIO PACHpPENEICHUN; YMEHUE UCIOIb30BaTh CBOMCTBA U3YyUEHHBIX
pacripeiesIeHuil Il pelieHus 3a1a4; 3HaKOMCTBO € MOHATUSAMU: 3aKOH OOJIbIINX YUCEI, METO/IbI
BBIOOPOYHBIX HCCIIEC0OBAHUH; YMEHHE IPUBOAUTE IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOAHBIX M OOLIECTBEHHBIX SIBICHUSIX;

32) ymeHue CBOOOIHO OINEPUPOBATH TOHATHAMM: TOYKA, TMpsMas, IUIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JydY, IUIOCKMH yroj, JBYIpaHHBIA Yrosl, TpeXIpaHHBIA Yrou,
IepeceKaloIIrecs, MapauielbHble M CKPEUIMBAIOUIMECS IpsIMble, MapalieIbHOCTh U
HEPHEHANKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi MEKAY NPsIMBIMH, YIoJ MEXAY MpsIMON U
IUIOCKOCTBIO, YIOJI MEK/Y IJIOCKOCTSIMU; YMEHHUE UCIIOJIb30BaTh IIPU PEILICHUH 3a7a4 U3Y4YECHHBIE
(bakThl U TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLICHUBATh Pa3Mepbl 00BEKTOB B OKPYKAIOLEM MHUPE;
YMEHHME ONEpPUPOBATH MOHITUSIMHM: MHOTOIPDAHHHMK, CEYEHHME MHOTOIPDAaHHUKA, MPABUIIbHBIN
MHOI'OI'paHHMK, [IPU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpAllEHMs, LHJIUHAP, KOHYC, 11ap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHMs] KOHyca W LWIMHJpA, NapajuleJbHble OCH WJIU
OCHOBAHHIO, CEUEHHME lIapa, IUIOCKOCTb, Kacaromasics chepbl, LUIMHIPA, KOHYCA; yMEHUE
CTPOWUTH CEYEHHWE MHOTOTPAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYPBI M TIOBEPXHOCTH
BpALEHUs, UX CEYEHMS, B TOM UYHUCIIE C MMOMOIIBIO JIEKTPOHHBIX CPEJCTB; YMEHHE NPUMEHAThH
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENEHO (POPMYIHUPOBATH OINPEICIICHUS H3y4aeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX F€OMETPUYECKUX (UTYp, OOOCHOBHIBATD
WIM OIPOBEpraTrh MX; YMEHHUE MPOBOJUTH KIACCU(PUKALUIO (PUIYp MO pa3IudHbIM IpHU3HAKaM,
BBINOJIHATH HEOOXOMMBbIE JIOMOJHUTEIbHbBIE TOCTPOCHMUS;

33) ymeHue CBOOOIHO OINEPUPOBATH MOHATHSIMU: IUIOIIAAb (UIYPHI, 00beM (GUIYypBHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXy MPSIMBIMH, PACCTOSHUE
MEXYy TUIOCKOCTSIMH, TUIOIIAAb CQephl, TUIOMAAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA,
WIMHAPa, 00beM Ky0a, IPSMOYTOJIBHOTO Mapajuiesenunesia, MUupaMuabl, IPU3Mbl, [UIMHIPA,
KOHYcCa, I1apa; yMEHHE HAXOAUTh OTHOIICHHE 00bEMOB MOJOOHBIX QUTYD;

34) ymenue cBOOOJHO ONEPUPOBATH MOHATHAMM: JIBUXKEHHUE, MapajUlelbHBIA HepeHoc,
CUMMETpHUS Ha IUJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue Moa00us, MOA00HbIE
Gurypel; yMeHue pacro3HaBaTb paBHbIE U TOAOOHbIE (UIYpHI, B TOM YHCIE B IPHUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE MHCIOIb30BaTh I'€OMETPUYECKHE OTHOILIEHUS, HaXOIUTh
reOMEeTpUYECKUe BEUYMHBI (JIMHA, YToJl, IUIONaab, 00bEeM) MpH pelIeHUH 3aaad U3 JAPYTrux
y4€OHBIX PEIMETOB U U3 PEATIbHOM KU3HU;

35) ymeHue cBOOOJIHO ONEPUPOBATH MOHATHUSAMU: MPSMOYrOJbHAs CHCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOpa Ha
YHCII0, PAa3NIOKEHHE BEKTOpa Mo 0a3ucy, CKaIspHOE MPOU3BE/IEHHE, BEKTOPHOE MPOU3BEICHHE,
yroJl MeXAy BEKTOpaM{; YMEHHME HCIOJIb30BATh BEKTOPHBIMH M KOOPIMHATHBIA METOH s
pelIeHHs TeOMeTPUYECKHX 3aJiau U 3ajiau APYTruX y4eOHBIX PEIMETOB; ONIEpUPOBATh MOHATHIMU:
MaTpuiia 2 X 2 u 3 X 3, onpeenuTenab MaTpUIbl, FTEOMETPUUECKUN CMBICI ONIPENETUTENS;

36) ymMeHHE MOJENUpPOBaTh peajibHble CUTYyallMM Ha S3bIKE MaTEeMaTUKH; COCTaBIIAThH
BBIPQXXECHUS, yYpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMbl II0 YCIOBHUIO 3aJayd, HCCIIEIOBATh
MOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOIy4YEHHBIN
pe3yJbTaT; CTPOUTh MAaTEMATUYECKUE MOJIEIIN C TOMOLILI0 T€OMETPUYECKUX MOHITUH U BETUYHH,
pelaTe CBSI3aHHbIE C HUMM NPAaKTHUECKHUE 337aud; COCTAaBJISITh BEPOATHOCTHYIO MOJENb U
MHTEPIPETUPOBATh IOJYUYEHHBIM pe3yinbTaT; peliath NPUKIATHBIE 3aJadyd  CpPeACTBaAMHU
MaTeMaTHYeCKOT0 aHaJI13a, B TOM YHCIIE COLUAIEHO-I)KOHOMHUYECKOTO M (PU3UUECKOT0 XapaKTepa;

37) ymeH#e BRIOUPATh IMOAXO SN METOJ ISl PEIICHUS 3a]1a9; TOHUMaHHe 3HAYUMOCTH
MaTeMaTHUKHd B HM3YyYEHHM NPUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB M SBICHUH; yMEHUE
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB MaTEeMAaTUKH B HMCKYCCTBE, YMEHHME MPUBOAUTH MpPUMEpPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOW MaTeMAaTUYECKOU HAYKH.

25



3. COAEPKAHUE YUYEBHOI'O IIPEJIMETA OVILII 03 MATEMATHKA
(YT'JIIYBJIEHHBIM YPOBEHD)

1. Yucna u BIYHCIEHUS

Parmonanbueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOU, TPOLIEHTHI, OECKOHEUHBIE
nepuoauieckue apoodu. [lpumenenue npodei n MpOLEHTOB ISl PELICHUs TPUKIIAIHBIX 331249 U3
Pa3JIMYHBIX OTPACJICl 3HAHUMN U PEATbHON KU3HU.

JlelicTBUTEIbHBIC yucna. ParmonanbHbie 5 HPPALOHAIIbHEIE YyHucIa.
ApudmeTnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU YUCIaMU. Moyib 1eHCTBUTEIBLHOTO YKCIa U
ero coiictBa. [IpubnkEéHHbIe BHIYMCICHUS, PAaBUiIa OKPYIJICHUS, IPUKHUIKA U OIICHKA
pe3ynbTaTa BhIYMCICHUM.

Crenens ¢ 1enbiM nokaszateneM. bunom Hetotona. Mcnonb3oBanue noaxoasmeii popMel
3anMcy JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUUECKUX 33]1a4 U IIPEJICTaBICHNS JaHHBIX.

Apudmernieckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOMCTBA.

Crenenb ¢ palMOHAIBHBIM IIOKa3aTeslieM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIIbHBIM
IIOKa3aTEJIEM.

Jlorapudm yucna. CoiicTBa norapudma. [lecaTuuHble U HATypaJIbHbBIE TOTaPU(PMBIL.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC U
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

2. YpaBHeHUN M HEpaBeHCTBa

ToxnaecTBa u TOXKAECTBEHHbIE Pe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPABHEHMUS.

PaBHOCUIIbHBIE YpaBHEHMSI U ypaBHEHUs-ciecTBUsA. HepaBeHcTBO, pemienne
HEPaBEHCTBA.

OCHOBHBIE METO/BI PELIEHUS LEJIBIX U IPOOHO-PALIMOHATIBHBIX YPABHEHUM U HEPABEHCTB.

MHoOrouneHns! 0T OJHOM EPEMEHHOM. JleleHre MHOIO4JIEHa HA MHOTOWIEH C OCTaTKOM.

Teopema be3y. MHorouseHs! ¢ nensiMu KodhduiimeHTamu.

Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILMX CTENIEHU U KOPHHU.

WppanmonansHbie ypaBHeHNA. OCHOBHBIE METOABI PEIIECHHUS UPPALIMOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUSI T0KA3aTEeNbHbBIX YPaBHEHUI.

[IpeoOpa3oBanue BbIpaXeHH, COEepKALUX JOTapru(PMBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/IbI PELICHUS] IOTapUPMUUIECKHX
YpaBHEHUM.

OcHoBHbIE TpUroHOMeTpUUeckue Gpopmyisl. [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIpaXECHU. Pelenne TpuroHoMeTpuuecKux ypaBHEHUM.

Pemrenne cucreM TUHENHBIX ypaBHEHUN. MaTpuiia CUCTEMBI TUHENHBIX YPABHEHUM.

Ornpenenurens MaTPHUILLI 2X2, €r0 TEOMETPUIYECKUN CMBICI U CBOMCTBA, BHIYUCIICHUE €TO
3HAYEHUS], IPUMEHEHHE OMPEENIUTEN JIJIsl pEIIeHUs CHCTEMBI TMHEMHBIX ypaBHEeHUH. Pemienue
MPUKIIAIHBIX 3a7]ay C IIOMOIIBIO CUCTEMBI IMHEHHBIX yYpaBHEeHUH. VccnenoBanne nocTpoeHHOM
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEAEIIUTEIEH.

ITocTpoeHne MaTEMaTHUECKUX MOJIENEN PEAIbHOM CUTYALlUH C TIOMOIIBIO YPABHEHUN U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELIEHUI0 MaTEMATUYECKUX 3a7a4d U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.
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3. ®ynkuum u rpaguku

Oynkims, crnocodbl 3amanus (yHkiuu. B3ammuo oOpatHble ¢yHkumu. Kommosumms
¢ynkuuit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIIHA.

OO6nactp onpeseneHus 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynkmun. [Tpomexytku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKiuu. Hanbosnbiiee 1 HauMeHbIee
3Ha4YeHUs GYHKLUHU Ha IPOMEKYTKE.

JIuneitHast, KBajipaTUYHast U APOOHO-IMHEHHAast QYHKLINHU. DJIEeMEHTapHOE UCCIIEJOBAaHUE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHast GyHKIIMS ¢ HATypaJIbHBIM | LIeTbIM TToKa3zareneM. E€ cBoiicTBa u rpaduk.

CoiicTBa 1 rpauk KOPHS N-Oi CTENEHU KaK (yHKIUU 00paTHOW CTETICHU C HATYPaJIbHBIM
[IOKA3aTEJIEM.

[Toka3zarenbHas u norapudmuyeckast pyHKIUM, UX cBOicTBa U rpaduku. Vcnonp3zoBanue
rpa¢ukoB PYHKITUH AJI PEIICHUS YPAaBHCHUM.

Tpuronomerpuueckass OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIMIA
YHCIIOBOTO apryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX IpoLeccax U sBieHusX. ['paduku pearbHbIX
3aBUCHMOCTEH.

4. Havana MaTeMaTH4eCKOI0 aHAJIN3a

IlocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUs TOCIEN0BATENLHOCTENH. MeToq MaTeEMaTHUECKOM
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEA0BAaTENbHOCTH. VcTOpusS BO3HMKHOBEHUS
MaTeMaTHYECKOro aHaJln3a Kak aHajln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomeTrpuueckas nporpeccud. beckoHeyHOo — yObIBarowias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH IeOMETPUUYECKON MPOTPECCHH.
JIuneHbII W DKCHOHEHLHMaNbHBIA pocT. Yucno e. Popmyna CIOKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM JUIs PELICHUs] PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepriBHble (QyHKIMM W UX cBoiicTBa. Touku paspbiBa. ACHMITOTHI TpapuKOB
¢yuknuii. CBoiicTBa (yHKUMN HENpEephIBHBIX Ha OTpe3Ke. MeToa MHTEpBANOB JJsl pElieHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HEeNPEePhIBHBIX (QYHKIIUM JJIsl pelIeHus 3a1a4.

[TepBas u BTOpas npousBoanbe PyHKIMU. OnpeiesieHue, reOMETPUUECKUN U PU3MUECKUI
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

ITpouzBosHbIe r1eMeHTapHbIX (GyHKIMNA. [Ipon3BogHAS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

5. MHokecTBa H JIOTHKA

MHOXeCcTBO, onepaluy HajJ MHOXKECTBaMH M UX cBoMcTBa. [luarpammsl Ditniepa— Benna.

[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOT 0 arnapara Jjisl ONMCaHus peaJIbHbIX IPOIIECCOB
U SIBJICHUM, IPU PEIICHUH 3aja4 U3 JPYTUX Y4EOHbIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHUYecKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

Hatypanbuble u nensle uucia. llpuMeHeHne NpPU3HAKOB AEIUMOCTU LENBIX YHUCEI,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKiInaa s penenys 3aa4 B LEbIX Yuciax.

KommnekcHele uwucna. AnreOpanyeckas U TpUrOHOMeTpudeckas (OpMBI 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUecKre Onepaluyu ¢ KOMIUIEKCHBIMU unciaMmu. M3o6paxkenue
KOMIUIEKCHBIX YMCET Ha KOOPJAMHATHOW MIockocTH. @opmyina Myaspa.
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KopHu n-o#1 creneHn u3 KOMILIEKCHOTO 4ucia. [[pyMeHeHne KOMIUIEKCHBIX YMCeN AJIs
peneHns (PU3NYECKUX M TeOMETPUUECKUX 3a/1ad.
6. YpaBHeHUS U HEPpABEHCTBA

Cucrema 1 COBOKYIIHOCTh YPaBHEHUI 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUIOHOMETPUUYECKUX YPABHEHUI C IOMOIIBIO TPUTOHOMETPUUECKOM
OKPYKHOCTH. Pelienne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METOABI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOJBl  PEIIEHUS CUCTEM M  COBOKYIHOCTEH  pallOHAJIbHBIX,
UpPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHUH.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

IIpuMeHeHHne ypaBHEHMH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a7ad U
3ajjady U3 pa3IMyHBIX 00JacTell HayKM M peaJlbHOM JKU3HU, HMHTEpIpeTaluss NOJyYEHHBIX
pE3yJIbTaTOB.

7. ®Oyukuuu u rpaguku

I'papux xomnosunmu QyHkuuil. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuieckne GyHKIUH, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTOABI pEIICHUS YpaBHEHHWH W HEpaBEHCTB. | 'paduueckue MeToabl
peueHus 3a/1a4 ¢ napaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIMA A7 HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PEAbHOM KU3HHU.

8. Hauana MaTeMaTH4eCKOro aHAJIM3a

ITpumMeHeHrne NpOU3BOIHOM K UCCIIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.

Haxoxxnenue HamOoJIbLIEr0o M HAMMEHBUIETO 3HAYEHMH HEnpepbIBHOW (YHKIMM Ha
OTpE3KE.

[IpuMeHeHre TPOM3BOAHOW JUIsI HAXOXKJICHUS HAWIYYIIErO pEUIeHUs B INPUKIAIHBIX
3aa4ax, JJIs ONpEeNIeHUsT CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMysiol uium
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IMepBooOpa3HbIX. IlepBooOpa3Hble 3J€MEHTapHBIX
¢ynkuuit. [IpaBuia HaxoX/A€HUS TIEPBOOOPA3HBIX.

Nurerpai. I'eomeTpuyeckuil CMBICI UHTETpaia. Beranucienue onpenenéHHOro MHTerpana
no popmyne Herotona—JIeitOHmIa.

[Ipumenenue wuHTErpajna Uisi HAXOXACHUS IUIOMIAJAEH MJIOCKMX (GUryp U 0oO0bEMOB
F€OMETPUYECKHX TEJ.

[Ipumeps! pemenuit AuddepeHnanbHbIX ypaBHEHUH. MaTeMaTndeckoe MOeIMpPOBaHNE
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.

9. IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHS cTepeoMeTpun. Touka, mpsimasi, INOCKOCThb, IPOCTpaHcTBO. [IoHsATHE
00 aKCMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, apalyIe/IbHbIE 1
cKpenuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MAPAUICIbHBIE NPSIMBbIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
OpSAMBIX, MApaJUIEIbHOCTh NPSIMOM M IIOCKOCTH. [lapamienbHOe W LEHTpaJbHOE
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IPOEKTHpPOBaHue, n3oopaxxkenue puryp. OCHOBHBIE CBOMCTBA MapaIEIbHOTO POEKTUPOBAHHUS.
N300paxkeHue GuUryp B mapaieIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapaimienbHOCTh IJIOCKOCTEW: NapajuleibHbIE IUIOCKOCTH,
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiire npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TeTpa’ap, NapalIeNIeNUIIE], IOCTPOCHUE CEYEHU M.

[lepneHIUKYNAPHOCTh HPSIMOM M IJIOCKOCTU:  IEPHIEHAMKYJSAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpSAMBIE NApaUICIbHBIE M MEPHECHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHIUKYIIIPHOCTU IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMOU NEPIEHANUKYISIPHON INIOCKOCTH.
OproroHanbHOe NpoeKkTupoBaHue. [lepneHauKyIsap M HaAKJIOHHBIC: PACCTOSHHE OT TOYKH IO
IUIOCKOCTH, PAacCTOSHUE OT MpPSIMOM [0 IUIOCKOCTH, NPOEKIMS (UTYphl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD IUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTel. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYIuIBl B IPOCTPAHCTBE: YTOJI MEXAY NPSAMOU U INIOCKOCTBIO, IBYTPAHHBIN YIOJI, TUHEHHBII
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IUIOCKMX U JBYTPAHHBIX YIVIOB TPEXI'PAHHOrO yria. TeopeMsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

10. MHoOroOrpaHHuKH

Bunbl MHOTrOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrompHas npusMma,
npsiMasi U HaKJIOHHAsI IPU3Mbl, OOKOBast U MOJIHASL IOBEPXHOCTh IPU3MBI.

[Tapannenenunen, OpsIMOYTOJIbHBIA NapaJUIeIEUNe ] U €ro cBoiicTBa. KpaTuaiimue nytu
Ha TMOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa. [IpoctpancrBennas Teopema Iludaropa.
[Tupamuna: n-yrojapHas nupamuja, NpaBuibHas M yceu€HHas nupamuisl. CBoiicTBa pédep u
OOKOBBIX TpaHel MPaBUIbHOM nUpamubl. [IpaBuibHBIE MHOTOIpaHHUKH: PaBUIIbHAS IPU3Ma U
IpaBUIbHA NHpaMKJIA, MPABUIbHAS TPEYrojbHas MUPaMUAA M IMPaBUIbHBIA TeTpasap, KyoO.
[TpencraBneHue o NpaBUIbHBIX MHOIOIPAHHUKAX: OKTA3P, JOAEKAdAP U UKOCAIP.

Beluuciienue 31€MeHTOB MHOTOIpaHHUKOB: péOpa, quaroHaiu, yrisl. Ilnomans 00koBoi
MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMON MPU3MBI, TUIOIIA][b OCHOBAaHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsAMOM mpusmbl. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPaBUIIbHOMN
MApaMUJIbl, TEOpPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBbI.

CuMMeTpHsi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU IPABHIBHBIX MHOTOI'PAaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS MapajUlesIeNANeNa, CUMMETPUs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUIIBHON TUPAMU/IBI.

11. BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHBIE W ITPOTHBOIOJIOKHO HAIIpaBICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOPAaMH: CIIOKEHWUE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXKEHHE BEKTOpA Ha uncio. CBOMCTBaA c0keHUs! BeKTOpoB. CBOMCTBA YMHOXKEHUS
BEKTOpa Ha 4nciio. [TonsTHEe KOMIUTaHapHbIE BEKTOPHI. [ [pM3HaK KOMIITTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3OKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. KoopauHats! BekTopa. CBA3b
MEXy KOOpJMHATaMH BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy BekTopamu. CkaiasipHoe
IIPOU3BEIEHUE BEKTOPOB.

12. Tena Bpamenust

[lonsTus: UMAMHAPUYECKAas IOBEPXHOCTh, KOHUYECKas IMOBEPXHOCTb, cpepuyeckas

MMOBEPXHOCTh, 00Pa3yIOIINE MTOBEpXHOCTEN. Temna BpaleHus: IIIHH]IP, KOHYC, YCEUEHHBIN KOHYC,
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cthepa, map. Bzaumuaoe pacnosioxeHue chepbl M IUIOCKOCTH, KacaTeslbHas TIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIIOCKOCTH. Pa3BépTka numnmmuapa u konyca. Cummerpus chepbl
U 11apa.

O6BéM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpSIMONM M HAKIOHHOM NPU3MBI, LMIMHIPA,
nupamMuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMeHTa.

KomOuHanuu Ten BpallleHMs W MHOTOrpaHHMKOB. IIpu3Mma, BmnucaHHas B LWJIMHAD,
onucaHHas okojio LwimHApa. [lepeceyenue cdepsl u mapa ¢ miockoctbro. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOrpaHHHUKA, OIIMCAHHOTO OKOJIO C(epsl, chephl, BHUCAHHON B
MHOT'OTPaHHMK WJIU TEJIO BPALLCHMUSL.

[Tnomaak MOBEPXHOCTH MIJIMHAPA, KOHYyCa, TUIOMaas cdepbl u e€ yacreir. [lomobue B
npoctpanctBe. OtTHomieHHe 00BEMOB, TUIOMAAEH TMOBEPXHOCTEH  MOAOOHBIX  UTYp.
[IpeoOpazoBanue momobusi, romoTreTusi. Pemenune 3agady Ha IUIOCKOCTH C HCIIOJIb30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

IlocTtpoeHne cedyeHMH MHOTOTPAaHHMKOB W TEJI BpALEHUSA: CEUEHUs LWIMHIPA
(mapayuiebHO U TEPHEHIUKYJISIPHO OCH), CEYEHHUs KoHyca (MapauieIbHOe OCHOBAaHMUIO U
poXoJsllee Yepe3 BEpUIMHY), CEUeHMsl 1apa, METOJbl MOCTPOSHUsI CEYEHUH: METOJ] CIIEJOB,
METO/]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILIEH TIIOCKOCTH.

13. BeKTOpbI H KOOPAUHATHI B POCTPAHCTBE

BekTops! B mpocTpanctBe. Onepanuu Haja BeKTopamu. BekTopHOE yMHOKEHUE BEKTOPOB.

CaolicTBa BEKTOpHOIr0 YMHOKeHUs. [IpsimoyronbHas cucreMa KoOopJuHaT B IPOCTPAHCTBE.

Koopaunatsl BekTopa. Pasnoxxenue Bekropa 1o 6asucy. KoopanHaTHO-BEKTOPHBIN METOJ
IIPY PELIECHUU T€OMETPUYECKUX 3a/1a4.

14. IBn:xeHHns B IPOCTPAHCTBE

JiBrxeHus mpoctpancTBa. OtoOpaskeHus. [[Buxenus u papencTso puryp. O0mmue cBoiicTa
JBIKCHUM. BuIbl NBUKEHMI: NapajuIeIbHbIM NIEPEHOC, LIEHTPAIbHAs CUMMETpUS, 3€pKaJlbHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpasoBanust mogodus. [lpsmas u chepa Diinepa.
15. I'pa¢, cBsa3HbII rpad, nyTH B rpade:

[uxet u nienu. CreneHb (BaJ€eHTHOCTH) BepIIUHEL. ['padbl Ha TuiockocTu. JlepeBbs.

CrnyyaitHble SKCIEpPUMEHTHI (OMBITHI) U CIIy4alHbIE COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxozpl). BeposiTHOCTB ciydaiiHOTO COOBITHS. BIM30CTH YacTOTBI U BEPOSITHOCTU COOBITHH.
Crny4aiiHble OIBITHI C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHSAMMU.

Omnepauuu Hajl COOBITUSAMMU: NIepecedeHue, 00beIMHEHHE, TPOTUBOMOI0KHbIE COOBITHS.

Huarpammsl Diinepa. @opmyria c0KeHUs BEPOATHOCTEH.

VYcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. [[epeBo CiIydailHOro SKCIIEPUMEHTA.

®opmya nmoaHoM BeposaTHocTH. Popmyina baiteca. HezaBucumsbie coObITHS.

bunapuplii cnmywaiiHeli  ONBIT  (WUCIIBITaHME), Yycmex U Heynada. HesaBucumsie
ucnbiTanus.Ceprst HE3aBUCUMBIX UCIIBITAaHUH 110 TepBoro ycmexa. [lepectranoBku U pakTopual.
Yucno coueranuii. Tpeyronbuuk [lackans. ®opmyna Ounoma HeroToHa.

Cepus He3aBUCHMMBIX ucnbITaHui bepnymm. Chydaiinelii BbIOOp U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaitHas BenuuuHa. PacnpeneneHune BeposTHOcTe. Jluarpamma pacnpeneneHus.
Onepanun Haj CciaydaiHBIMHA Benu4YuMHamu. buHapHas ciydaiiHas BenuunHa. [Ipumepst
pacrpeziefieHul, B TOM 4KCiie TeOMEeTpHUUecKoe 1 ONHOMHAIIbHOE.
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CoBMeCTHOE paclpelelieHHe JBYX CIy4alHbIX BeIWYMH. He3aBHCUMBIE CllydaliHbIE
BEJIMYMHBI.

Matemaruueckoe OXHAaHUE CilydalHOM BenuuuHbl (pacupenenenus). llpumepst
IIPUMEHEHUS MaTEMATUYECKOT0 0’KUIaHUs (CTpaxoBaHUe, JloTepest). MaTeMaTHuecKoe 0)KU1aHue
OMHapHOM cCilydallHOM BeIMYMHBI. MaTremaTuuyeckoe OKHJAHUE CyMMBbI CIy4YailHbIX BEJIHYMH.
MaremaTnueckoe 0KHu1aHue FTeOMETPUYECKOT0 U OMHOMHAIIBHOTO pacipeAeIeHUH.

Jucnepcuss M CTaHAAPTHOE OTKJIOHEHHE CIIydyailHOM BEJIMYMHBI (pacipeneneHus).
Hucniepcusi OMHApHOW CIydyalHOW BEJIWYWHBI. MareMaTuueckoe OXHUIAaHUE IPOU3BEICHHS H
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEJIWYMH. Jlucnepcus U CTaHAapTHOE OTKIOHEHUE
OMHOMHUAIBHOIO pacupenesneHud. Jucnepcus M CTaHIApPTHOE OTKJIOHEHHE I'€OMETPUYECKOTrO
pacupeneneHus.

HepasenctBo YeOwpméBa. Teopema YeOwpiméBa. Teopema bepuymnu. 3akoH OosbIImx
yucen. BpiOopounslii merox uccienoBanuil. Bribopounsie xapaktepuctuku. OleHHBaHUE
BEPOSITHOCTH COOBITUS 110 BEIOOPOUHBIM JaHHBIM. [IpoBepka MpoCcTeHIMX TUIOTe3 ¢ IOMOIIbIO
W3YYEHHBIX paclpeaeacHuil.

HenpepeiBable cinydaiinble BeauuuHbL. [IpuMepsl. DyHKIMS IUIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelieHHe M €ro CBOMCTBA. 3ajaudd, NpUBOIALIME K
[I0KAa3aTeIbHOMY pacIpeleleHno. 3ajaud, MPUBOJALIME K HOPMAJIbHOMY pACIpPEAEICHUIO.
@YHKIMS IUIOTHOCTH BEPOSITHOCTH I0KA3aTEJIbHOTO paclpenesieHns, (YHKIUS IUIOTHOCTH
BEPOATHOCTH HOpMajbHOro pacnpezaeneHus. OyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMaJIbHOTO
pacrpeneieHus.

ITocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, NPUBOAALIME K
pacnpenenenuto Ilyaccona.

KoBapuanuss nByx ciaydailHeIXx BenuuuH. KospduuueHT nauHEHHOW KOppEesUH.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUuH. BbiOopounsblil ko3¢ duiuent koppeniauuu. Paznuune
MEXy JMHEHMHON CBS3bI0 M INPUYMHHO-CIEACTBEHHOM CBsI3bl0. JIMHENHas perpeccus, METOJ
HAaUMEHBIINX KBaJPaTOB.
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4. OBBEM YYEBHOI'O ITIPEJIMETA U BUJIbI YYEEHOM PABOTBI

Buna yueOHoii padoThl

O0BeM B yacax

O0bem yueOHOI0 mpeMeTa 369
B TOM YHCIIE:
OcHOBHOE coJIep>KaHHeE: 292
- VYpox 186
— Ilpaktuueckue 3aHsTHS 106
IIpodeccronanbHO-OPHEHTHPOBAHHOE COJEPIKAaHKE (COJEpKAHUE 20
TPUKJIJHBIX MOJYJIEH):
- VYpok 10
— TlpakTueckue 3aHsTHS 10
KoHcynbTamuu (mepes 5K3aMeHOM) 2
CamocTtosTenpHas padora (BCero) ol
IIpomeskyTouHas arrecTtauus B popme IK3aMeHa 4
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5. TEMATHYECKOE ILTAHUPOBAHUE YUEBHOTI'O ITPEJMETA OVILII 03 MATEMATHKA (YIJIYBJIEHHBI YPOBEHbD)

Ne HaumenoBanme
Copep:xanue yueO0HOro MaTepuaja u GopMbI OPraHU3aALMH JeATEIbHOCTH
o/a pasgenoB uTeM |O0bem
ob0yuamommuxcs OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00yYAIOLIUXCS
yueOHOro 4acos
npeaMera
Pa3nen 1. Anredopa
1.1 | Yncaam 24/8 | Ypok
BBIMHCTCHUSL. 1. IpodeccHoHATLHO OPHEHTHPOBAHHOE COJEPKAHHE. OrneprpoBaTh MOHATHSAMH: DAalMOHAIBHOE YHCIO, OCCKOHEUHAs
Pammonaneaeie umcna. Ilpomentsl. HarypampHBle W IeNible YHCTA. | MEPHOTUYECKast IPOOb, MPOIEHTHI;
OOBIKHOBEHHBIE W NIECATHYHBIE ApoOH, OECKOHEUHBIE MEPHOTMIECKUE
npobu. [IpruMeHeHne ApoOei U MPOIEHTOB IS PEIICHUS MPUKIIATHBIX
3aj]a4 U3 pa3IMYHbIX OTpacieil 3HaHUM U peanbHOM KU3HU.
2. JelictButenbHble yucia. PanuoHanbHble W UppalMOHalbHbIE uyucia. | MppamnuoHanbHOe 51 JIEUCTBUTENBHOE 4YHUCIIO; MOJYJb
Apudmernueckue onepanuy ¢ JCHCTBUTENBHBIME YHCIAMH. MOIyib | NEWCTBUTEIBHOTO 4YHCHA; HWCIONb30BaTh OTH MOHATHS IPH
JIEHCTBUTENLHOTO YHCIIA U €r0 CBOMCTBA. MIPOBEICHUN PACCYKICHUH W IOKa3aTEIbCTB, MPIUMEHATh APOOH H
MPOLEHTHl [UIsl pELIeHHs MPUKIAJHBIX 3aJad M3 PasIUYHBIX
oTpacneil 3HaHWU W peanbHON ku3HH. CBOOOTHO ONEPUPOBATH
MOHATUSAMH: PAIMOHANFHOE YHCIIO, OSCKOHEYHAs IMepHOIUIecKast
IpoOb, TIPOLEHTHI, HUpPPANHOHAJIBHOE  YHCIO, MHOXKECTBA
palnMoHaIBHBIX u JeHCTBUTEIBHBIX YHced, MOZyJIb
JIEUCTBUTEIILHOTO YHCIa.
3. Apudmernueckuii KOpeHb HATYpPaAJIbHOI CTETIEHN U €ro CBOMCTBA. dopmyHupoBaTh, 3alKMCHIBATh B CHUMBOJHMYECKOH (opme U
HCIOJB30BAaTh  CBOMCTBA KOpPHS N-OM  CTEHeHH  JJs
npeoOpa30BaHus BEIPAKCHUH.
4. CreneHb ¢ palliOHAIBHBIM U IEHCTBUTEIBHBIM MToKa3aTesiMu. CtenieHs | @OpMyTUpOBaTh  ONpEAeNieHHEe CTENeHH C  paluoOHAIbHBIM
C palMOHANBHBIM IIOKAa3aT€JIEM M €€ CBOMCTBA, CTENEHb C | rjoka3aresieM. BBIIOIHATS peoOpa30BaHusI YHCIOBBIX BEIPAKCHUH,
ACUCTBUTECIILHBIM IIOKA3aTEICM. COJIEPYKAIIMX CTEMIEHH C PAIIMOHAIBHEIM MTOKA3aTelIEM.
5. Jlorapudwm uncna. CoiictBa norapudma. JaBatp ompezaencHue jorapudma uucia. Vcmonb30BaTh CBOHCTBA
sorapudMoB [T MpeoOpa3oBaHus JOTapU(PMHUUECKUX BBIPAKECHHN.
6. JlecaTHYHBIC U HATypaJIbHBIC JIOTapU(PMBL. JlaBatb ompenerieHue JECATUIHOTO U HATYypPaILHOTO JIoTapudma.
7. CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOTO apryMEHTa. JlaBaTh ompeneneHus CHHyca, KOCHHYCa, TAHT€HCA U KOTAaHTeHCa
YHCIIOBOTO apTryMEHTa;
8. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTA. JlaBaTp ompeneneHusl cuHyca, KOCHHYCa, TaHT€HCa W KOTaHTEHCa
YHCIIOBOTO apTryMEHTa;
9. ApKCHHYC, apKKOCUHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa. JlaBaTh omnpezneneHuss apKCHHyca, apKKOCHHYCa U apKTaHTeHca

qucjia.
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10.

KomnnekcHble yncna. ApupMeTHIeCKHe ONepannuy ¢ KOMIUIEKCHBIMH
gucnamMn. AnreOpamdeckas W TPUTOHOMETpHYecKas (HOPMBI 3alHCH
KOMIUIEKCHOTO YHCIIa.

OnepupoBaTh MOHATHSIMH: KOMIUIEKCHOE YHCIIO U
MHOXKECTBO ~ KOMIUIGKCHBIX  umcen.  IIpemcTaBisTs
KOMIUIEKCHBIE qmcia B anredpanIecKoi "
TPUTOHOMETPUUECKON ¢dopme. Brinonuats

apu(MeTHIECKHE ONIEPALUH C HUMH.

11. N3o0paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH. | M300paxkaTh KOMILJIEKCHBIE YMClia Ha KOOPJMHATHOW IUIOCKOCTH.

®opmyna Myaspa. Kopau n-oif cteneHu U3 KOMIUIEKCHOTO YHCIA. [Mpumensite Gopmyny MyaBpa u moiydyaTh IpeICTaBICHHE O
KOPHSX N-0if CTeNeHU U3 KOMIUIEKCHOTO YHCIIA.

12. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Il peIleHHus (U3NYeCKHX U | 3HAKOMHUTHCS C IPUMEPaMH NMPUMEHEHHS KOMIUIEKCHBIX YUCEN IS

TEOMETPUIECCKUX 3aa4.

pELICHHUSI TEOMETPUUCCKUX U (PU3NIECKUX 3a/1ad.

IIpakTHyeckoe 3aHATHE

13.

[IprMeHeHHe NPU3HAKOB JEIMMOCTH IIETbIX dYHceN, HanOompmuii | OnepupoBaTh MOHATHAMH: HATypaJbHOE M LEJIOE  YHCIIO,
o6umit nenurens (nanee - HOJI) u HauMeHbIiee o0uiee KpaTHOE (JAllee | MHOXKECTBO HaTypaJlbHbIX U LEJIbIX Yucel. Mcnonbp3oBaTh NPU3HAKU
- HOK), octatkoB o moyito, anroputma EBkimna 1uis pereHust 3a1a4 JETMMOCTH LEMBIX 4YHCEN; OcTaTku mo momyio; HOJl u HOK
B LEJIBIX THCITAX. HaTypalbHBIX YHUCEN; anropuT™ EBkIMga Ui pelleHus 3anad.
3anucelBaTh HATypaJdbHBIE 4YHCIA B Pa3IMYHBIX IO3ULMOHHBIX
CUCTEMAaX CUMCIICHUS.
14. Crenenp ¢ nensiM nokasateneM. bunom Herorona. Mcnons3oBaHue | 3HaTh ONpEAEICHHE M CBOMCTBA CTENEHH C LIETIBIM ITOKA3aTENEM.
HNOAXOASIIEH (OPMBI 3alMCH ACHCTBUTEIBHBIX UHCEN JUIS PEIICHHS
IIPAKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHbIX.
15. IIpodeccuoHaILHO OPHEHTHPOBAHHOE COACPIKAHHE: Hcnonb3oBaTh NpUOIMKEHHBIE BEIYUCIICHHS, IPABUIIA OKPYTIICHHS,
MpUOMMKEHHBIE BBIYMCIICHUS, IPaBHUJIAa OKPYTJIECHUS, NPUKUAKA W | IPUKUAKY U OIICHKY pe3yJbTaTa BEIYUCICHUH.
OLICHKA pe3yJbTaTa BEIYUCICHUM, IPOLEHTHI.
16. [IpyMeHUTh KOMIIEKCHBIE YUCIIa M1l pEIIEHH 3aay. 3HAaKOMHTBCS ¢ IPUMEPAMU TPUMEHEHNS KOMIUIEKCHBIX YUCEN JJIs
pELICHUsI TeOMETPUUCCKUX U (PU3NIECKUX 3a/1ad.
1.2 | YpaBHeHus u 40/18 | Ypok
HEpaBEeHCTEBA. 17. ToxmecTBa ¥ TOXAECTBEHHBIE NPEOOpPA3OBaHus. YPaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIC YpaBHEHUs U ypaBHeHHs-ciencTBus. | OnepupoBaTh NOHATUSAMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO,
HepaBeHcTBO, perieHne HepaBeHCTBA. PaBHOCHIIbHBIE YPABHEHUS U yPAaBHEHUA-CIICICTBUS, PABHOCUIIbHBIE
HEPABCHCTBA,
18. OCHOBHBIE METOJIBl pEHmICHHS MeNbIX W JIpOoOHO-panuoHAIBHBIX | OnepupoBaTh HOHATHSIMHA MHOTOYICH OT OJHOM IIEPEMEHHOMN, €ro

YpaBHEHMM M HEPAaBEHCTB. MHOIOWIeHbl OT OJHOW IEPEMEHHOM.
Jlenenue MHoOrOwIeHa Ha MHoOrodjieH ¢ octrarkom. Teopema besy.
MHorouneHs! ¢ nensiMu kodddurmenramu. Teopema Buera.

KOPHH, TMPUMCHATH JACJIICHUE MHOIOYjICHa Ha MHOI'OYICH C
OCTaTKOM, TeopeMy. be3y u reopemy Buera 11 pemenus 3anad.
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19.

Pemenne cucrem JIMHEWHBIX ypaBHEHUI. MaTpuiia CHCTEMBbI THHEUHBIX
ypaBHeHHNA. OnIpeaeTnTe s MATPHIBL 2 X 2, €70 TeOMETPHUIECKUI CMBICIT
U CBOMCTBA, BBIYMCICHHE €Tr0 3HAYEHHSA, NMPHMEHEHHUE OIPEICITUTEINs
JUISl pELIEHNs CUCTEMBI JIMHEWHBIX YPaBHEHUH.

OnepupoBaTh MOHATHSAMH: CHCT€Ma JMHEWHBIX ypaBHEHHMH,
MaTpHlia, OTpeAeTuTeNlb MaTpulibl. Mlcronbp30BaTh CBONCTBA
onpenenutenst 2 X 2 Juid BBIYUCICHUS €r0 3HAU€HUs, MPUMEHSITH
OTPEJICIIUTENHU JJIS PEIICHUSI CUCTEMBI JIMHEHHBIX YPaBHEHUH.

20. CuctemMa U COBOKYNHOCTh ypaBHEHHH M HepaBeHCTB. PaBHocmibHbEIE | OmepupoBaTh MOHATHAMH: CHCTEMa M COBOKYITHOCTD YPaBHCHUH U
CHUCTEMBI U CHUCTEMBI-CIEICTBHS. PaBHOCHIIBHBIE HEPABEHCTBA. HEPABEHCTB; PEHICHUE CUCTEMBI WIIK COBOKYITHOCTH; PABHOCHIIBHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBHS.

21, YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU. BeiOupate cmoco6  pelleHMs  ypaBHEHMH UM HEpPaBEHCTB,
cozepKaluX MOAYJIH U TapaMeTpsl

22, HppauronanbHele ypaBHEHUS. Haxoguths penieHus HppallMOHAIBHBIX YPAaBHEHHUW C IIOMOLIBIO
PaBHOCHIIBHBIX IEPEXO0B HIIN OCYHIECTBIISS MPOBEPKY KOPHEM.

23. OCHOBHBIE METO/IBI PELIEHHS UPPALMOHANBHBIX YPABHEHUI. Pemats wppanmoHambHbIE M KOMOWHHPOBAHHBIC YpaBHEHHS, C
[IOMOIBIO PABHOCWIBHBIX IIEPEXO/I0B.

24, OCHOBHBIE METO/Ibl PELICHUS UPPALOHATIbHBIX HEPABEHCTB. Pemates uppannoHanbHele 1 KOMOMHUPOBAHHBIE HEPABEHCTBA,

C IIOMOLIbIO PABHOCWIBHBIX IIEPEXOJI0B.
25, [IpeoOpa3oBaHKsi YHCIIOBBIX BBIPAKEHUH, CONEpIKAIIMX CTENEHH M | BBIMOJHATH NpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH, COACPIKALINX
KOpHH. CTEIIEHU C pallMOHAJIbHBIM II0KA3aTEIEM.

26. IlokazaTenbHbIE ypaBHEHHS. Hcnonp30BaTh MU(POBBIC pecypehl IS ITOCTPOCHUS rpaduka
mokazartesbHO# PyHKIMK U u3ydeHus eé croiicTB. Haxoauts
peLIeHUs T0OKa3aTebHbIX YPABHEHUM.

27. OCHOBHBIE METOJIbI PEUICHUS TIOKA3aTENBHBIX YPaBHECHHH. [TpumeHsiTH CBOWCTBAa IOKa3aTeNbHOW (YHKIMM K pEIICHHIO
MOKa3aTeIbHbIX YPaBHEHUI.

28. OCHOBHBIE METO/IbI PELIEHUS IOKA3aTENbHBIX HEPABEHCTB. [TpumeHsATh CBOWCTBAa IOKa3aTeNbHOW (YHKIMM K PpEIICHHIO
MOKa3aTeIbHBIX HEPABEHCTB.

29. Jlorapndmudeckue ypaBHEHHS. Haxoauts penienust sorapuMUIecKuX ypaBHEHUH

30. OCHOBHBIE METO/BI PELICHUS JOTapUPMHUIECKUX YPaBHEHHUH. Haxomgute pemieHust norapu(MUYECKUX ypaBHEHHH C MOMOUIBIO
PaBHOCHIIBHBIX IEPEXO0B HIIN OCYLIECTBIISIS IPOBEPKY KOPHEH

31. OCHOBHBIE METO/IbI PELICHUS JOTapu(pMHUIECKUX HEPABEHCTB. [TpumeHATH cBO¥iCTBA Torapu(MUUECKON HYHKIHH K PEIICHUIO
norapu(MUIECKUX HEPABEHCTB.

32. OCHOBHBIE TPUTOHOMETPHUYECKUE (HDOPMYIIBL. [IpuMeHATH OCHOBHBIE TpPHUTOHOMETpHUYECKHe (HOPMYIBI I
peoOpa3oBaHUs TPUTOHOMETPHIECKHUX BBIPAKCHUH.

33. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI. [TpuMeHsATh OCHOBHBIE TPUTOHOMETpPHUYECKHE (OPMYNBl  JUIst
peoOpa30BaHMsl TPUIOHOMETPUIECKUX BHIPKECHHH.

34. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COACPIKAHHE: [TpumensaTe GopMynsl TPUTOHOMETPHUH [UIS PELICHHS OCHOBHBIX

OCHOBHBIE METO/Ibl PELIEHHS] TPUTOHOMETPUUECKUX YPABHEHUI.

TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH.
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35.

OCHOBHBIE METOJIBI PEUICHUS TPUTOHOMETPHUECKUX HEPABEHCTB.

[TpumensaTs GopMynBl TPUTOHOMETPUH U PEUICHHWS OCHOBHBIX
THUTIOB TPUTOHOMETPUIECKHAX YPAaBHCHHH.

36.

OT10op KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUH C
TPUTOHOMETPUUECKON OKPY>KHOCTH.

TIOMOIIIBIO

PemaTs TPUrOHOMETPUYECKHE YPABHEHHS M OCYIIECTBIATH
0TOOp KOpHEH C MMOMOIIBI0 TPUTOHOMETPHYECKON OKPY>KHOCTH.

HpaRaneckoe 3aHATHE

37. PereHne nmoxkasaresbHBIX YpaBHEHUH HaxoauTh penieHust mokazaTelbHbIX YPaBHEHHH.

38. Permienue norapumMuueckux ypaBHEHHN

39. IIpeobpazoBaHie TPUTOHOMETPHIECKUX BBIPAKEHHUM. [TpumensaTh (HOPMYIBI TPUTOHOMETPHUH [UIS PEIICHHS OCHOBHBIX

THUIIOB TPUTOHOMETPUUECKUX YPaBHEHHN

40. IIpodeccnonanbHO OPHEHTHPOBAHHOE COeP:KAHMe:

PelieHne TpUrOHOMETPUUECKUX YPaBHEHHH. CBo0OOJHO  OmepupoBaTh  MOHSATHEM:  TPHUTOHOMETPHYECKOE
ypaBHEHHE, MPUMEHSATh HEoOXoAuMble (HOPMYIIBI JUIS pEIICHHS
OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX YPABHEHHH;

41. Pemmenne TpuroHOMETpUIECKHUX HEPABEHCTB.

42. OCHOBHBIE METO/bI PELICHUsI CHCTEM KOMOMHUPOBAaHHBIX YPaBHEHUIH. Haxoauth  pemieHusi CHUCTEM W COBOKYIHOCTEH  LIENBIX
OCHOBHBIE METO/IbI PEIICHHsI CHCTEM U COBOKYITHOCTEH PallMOHAIBHBIX, | PAllMOHAIBHBIX, UPPALUOHAIIBHBIX, MOKa3aTeIbHBIX u
UPPAalOHAJBHBIX, TIOKA3aTENbHBIX U JOTapU(PMHUIECKUX YPABHEHUI. norapu()MUYECKUX ypaBHEHUH U HEPABEHCTB.

43. Pemenne mnpuknmamHeIX 3a7ad4 € TIOMOINBIO CHUCTEMBI JIMHEHHBIX
ypaBHEHHH. VccrienoBanue mocTpoOEHHON MOJETH € TIOMOIIBIO MaTPHI]

Y OTIpEJEIINTEINCH.

44, Pemenne nocrpoeHne MaTeMaTH4ECKUX MOJIENIEN pealbHOM CUTYAIINH C
[IOMOLIbI0 ypaBHEHUN U HepaBeHCTB. lIpuMeHeHue ypaBHEHUU U
HEpaBEHCTB K PEILICHUI0 MaTeMaTHYECKHX 3aJ1a4 U 33/1a4 U3 Pa3InuHbIX
oOacTell HAayKH U peaqbHOMN JKU3HU.

45, [IpumeHeHne ypaBHEHHWH, CHCTEM UM HEPaBEHCTB K penieHuto | [IpuMeHsATh CHCTeMbl ypaBHEHMH K PEIICHUIO TEKCTOBBIX 3ajad 13
MaTeMaTHUeCKUX 3a7ad W 3ajJad M3 Pa3IM4YHbIX oONacTeldl HAyKW M | pa3NU4YHbIX ~ oOjacTed  3HAaHMH WM PEIbHOH  JKH3HH;
peanbHON KU3HH, MHTEPIIPETalys MOJyYeHHBIX Pe3yIbTaToB. MHTEPIIPETHPOBATH IOJyYSHHBIC PEIICHUS.

1.3 | ®ynkuuu n 18/8 | Ypox
rpaguku 46. OyHKIHUA, cCIOcO0BI 3a1aHus QYHKIUH. B3anmHO oOpaTHble QyHKIMA. | OnepupoBaTh MOHATHAME: (QYHKITHS, CIOCOOBI 3aqaHus (HyHKIIHU;
Komnozumus ¢yukmuit. ['paduk QyHKIHH. B3aMHO OOpaTHBIe (YHKIHMH, KOMHIO3WIUSA (YHKIWHA, rpaduk
GbyHKIUN
47. CgoiictBa ¢ynkmmu. O61acTh ompenereHHs W MHOXECTBO 3HaueHWH | OmepupoBaTh MOHATHSIMH OONAacCTh OMNPEAETICHHS U MHOXXECTBO

¢yaxonn. Hymn yskmnun. [IpomexxyTkn 3HaKOTIOCTOSTHCTBA. YeTHbIE U
HeueTHple QyHkmum. Ilepumogmueckne ¢GyHkmmn. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MaKCUMyMBl W MUHHUMYMBI (YHKIHH.
HanOomnbiree 1 HanMeHbIIee 3HaUCHIST (QYHKIIMH Ha IPOMEXKYTKE.

3HAYCHUH bynkIHN, HYyIH byHKINH, TIPOMEKYTKH
3HAKOTIOCTOSTHCTBA. BBITIONHATH dJ€MEHTapHBbIE TpeoOpa3oBaHus
rpadukoB (yHKIMNA. 3HATH U YMETh JIOKa3bIBaTh YETHOCTH WITH
HEYETHOCTh (PYHKIMH, MEPUOJUIHOCTh (QYHKIMH HaXOIUTh
MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U MUHUMYMBI
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(GyHKIIMY, HauOoJbIllee W HaWMMEHbIee 3HAUYeHHWE (YHKIUU Ha
MPOMEXKYTKE.

48. Jlunefinast,  kBampatw4yHas W ApoOHO-THMHeHHas — QyHKmuu. | OnepupoBaTh MOHATHAMHU: JIMHEWHas, KBaApaTH4YHAs, IPOOHO-
DeMeHTapHOE HCCIIeI0BaHUE M IOCTPOSHUE HX IPadrKOB. JIMHEHHAs U cTeneHHas (GyHKIHH.

49, CreneHHasi (QyHKUMS C HaTypajlbHbIM M LeJbIM ToKazareneM. Ee | @opMmyiaupoBaTh W WUIIOCTPUPOBaTh rpaduyeckd CBOWCTBa
cBoiictBa U rpaduk. CBoicTBa M TpauK KOpPHSA N-Oil CTCNCHH KakK | JUMHCHHON, KBaJgpaTHYHOW, JPOOHO-TMHEHHOW W  CTEICHHOM
(yHKIIMHM OOpaTHOMN CTETIEHH C HATYPaJIbHBIM IT0Ka3aTEIIEM. ¢byHKIMHA. 3HATH OMpENENCHHE WM CBOWCTBA CTENEHH C LENBIM

MOKa3aTeJIEM.
50. [lokazaTenpHass w Jorapummyeckas (QYHKONH, WX CBOHCTBa u | Mcmonp3oBaTh IMQPOBBIE pecypchl A IIOCTPOCHUS Tpaduka
rpajuku. Mcnonssosanne rpaQukoB QyHKUMH s PELICHUS | mokasaTelbHOM (YHKIMH U H3ydeHHs eé cBoiicTB. CTPOUTH rpaduk
YPaBHCHHH. sorapuMudeckoil QyHKIMH Kak OOpaTHOM K MOKA3aTENbHOM U
UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMUUIECKOH (DYHKIMHU JUIsl pEILICHUS
3anad. [[pumeHATH CBOMCTBA IOKa3aTesIbHOM U JoraprudMuueckoi
GYHKIMHA K pEIICHHIO I0Ka3aTeNIbHBIX M JIOrapu()MHYECKHX
HEpaBEHCTB.
51. TpuronoMmeTpudeckas OKpy>KHOCTb, OIIpE/ICIICHHE Pemats TpUrOHOMETPHYECKHE YPAaBHEHHUSI M OCYIIECTBIATH OTOOP
TPUTOHOMETPUUYCCKHUX (DYHKIIMH YHCIOBOTO apryMEHTA. KOpHEl ¢ HOMOIIIBI0 TPUTOHOMETPHYECKON OKPY)KHOCTH.
52. Tpuronomerpuyeckne QyHKIUH, NX CBOWCTBA U rpaduKy. Hcnonp3oBaTh IU(POBBIE pecypchl Ul TOCTPOCHUS TI'padHKOB
TPUTOHOMETPUUECKUX (DYHKIINHU U U3YUEHHsI UX CBOKCTB.

53. Tpuronomerpuyeckne QyHKIUH, NX CBOWCTBA U rpaduKy. Hcnonp3oBaTh HU(POBEIE pecypchl Uil TOCTPOCHUS TI'padHKOB
TPUTOHOMETPUYECKUX (PYHKINH U U3ydEHHS UX CBOMCTB.

54. I'pacdmueckre METOIbI PELICHHUS] YPABHEHHI 1 HEPABEHCTB.

I'padraeckre MeToabI pemeHns 3aa4 ¢ HapaMeTpamy.

HpaKTuquKoe 3aHATHE

55. DneMeHTapHBIe IPeoOpa30BaHus TPAPHUKOB (yHKIIHH.
56. I'paduk xommozunuu GpyHKIUH. ['eomeTpudeckrne 0Opa3bl ypaBHCHHN U
HEpaBEeHCTB Ha KOOPJMHATHON IJIOCKOCTH. Crpoutb rpadyKM  KOMIIO3MIMHM (YHKIMH C  IOMOIIBIO
3JIEMEHTAPHOTO HCCIICAOBAHUS. W CBOWCTB KOMIIO3HMIMH JBYX
GyHKIHH;
57. Pemenne 3amauy. @DyHKUMOHAIBHBIE 33aBUCHMOCTH B  peajibHBIX
mporieccax u sBIeHISIX. [ paduKu peaqbHBIX 3aBHCUMOCTEH.
58. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJICPKAHME:

UCIIOJIb30BaHKUE IpauKoB (DYHKIUI AJIsL MCCIIEOBaHUS MPOLIECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3ZHHKAIOT MPH PELICHUU 3a7ad U3 APYrHX
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y9e0HBIX IPEAMETOB U peabHON )KU3HH.

1.4

Haugama
MaTEMaTHYECKO
ro a”Hajau3a.

36/18

Ypox

59.

TlocnegoBaTenbHOCTH, CHOCOOBI  3aJaHUsA  IOCJIEI0BATEILHOCTEM.
Meron maTeMaTunyeckol HMHAYKIMM. MOHOTOHHBIE W OrpaHUYEHHBIE
MOCJIEeIOBATENIEHOCTH. VICTOpHs BO3HHKHOBEHHS MAaTEMaTHIECKOTO
aHaJIM3a KakK aHajan3a OECKOHEYHO MaJIbIX.

OHepI/IpOBaTI) MNOHATUAMMU: I10CIICA0BATCIbHOCTD, CII0COOBI 3alaHusA
HOCHeHOBaTeHbHOCTCﬁ; MOHOTOHHBIC u OIr'paHNYCHHBIC
noCJCA0BATCIIBHOCTH, HCCICAOBATH IIOCJICAOBATCIBHOCTH  Ha
MOHOTOHHOCTb U OT'PaHUYCHHOCTb.

60. Apudmernueckas 1 TeOMETPHIECKAst IPOTPECCHU. JlaBatp ompenencHue apuPMETHICCKOH W T€OMETPUICCKOH
MPOTPECCUH.

61. Beckoneuno yOrpIBatomas reomerprdeckas nporpeccus. CymMmma Jloka3pIBaTh CBOiicTBa apU(METHYECKOH ¥ T'eOMETPHUICCKOU
OeckoHEeUHO yOBIBAIOIECH TeOMEeTPIYECKON Tporpeccun. JINHEHHbIH 1 IIPOrPECCUM, HAXOUTh CYMMY UJIEHOB IIPOIPECCUH, & TAKKE CYMMY
SKCIOHEHIMAIBHBIHN pocT. Yucno e. @opMyia clI0KHBIX IPOLIEHTOB. YJIeHOB OECKOHEYHO yOBbIBAIOIICH IreOMETPHIECKOH POrPECCHH.

62. HenpepsiBable (yHknmm n ux cpoiictBa. Touku paspsiBa. CBoiictBa | OnepupoBaTh MOHATHSIMHU: (DYHKIUS HENpepbIBHAS Ha OTpPE3Ke,
(yHKIMI HENPEPBIBHBIX HA OTPE3KE. TOYKa pa3peiBa (YHKIHH, AacCHUMITOTa Tpapuka (QyHKIHH.

[TpumeHsATH CBOICTBA HENPEPHIBHBIX (DYHKIWH AJISI PEIIeHHS 3a1a4.
63. AcuMnToTH TpaduKOB (PYHKITHIA.
64. ITpodeccuoHaIbHO OPHEHTHPOBAHHOE COdePKAHHe: OnepupoBaTb MNOHATHSMH: @EpBas M BTOpas IPOU3BOAHBIE
¢byHKINW;
[MpousBonHas Gpynkuuu. Onpenenenue. [lepsas u Bropas NponU3BOJHbIC
GyHKIHH.

65. I'eomerpuyeckuii n Quznueckuii cmpica Npou3BonHOH. YpaBHeHHe | [loHMMaTh (PU3NYECKUIT M FEOMETPUUECKHIA CMBICI MPOU3BOIHOM;

KacarelbHOH K rpaduxy GpyHKIuH. 3aIlMChIBATh ypaBHEHUE KacaTeJIbHOM. Hcnons3oBats
reoOMeTpUYECKUN U (PU3NIECKUHA CMBICII IPOU3BOAHON JUIS pEIICHUS
3aj1ad.

66. IIpomsBomHble 3meMeHTapHBIX QyHKUUH. I[lpowsBogHas CyMmMMBI, | BEIUHCIATH HPOU3BOJHBIE CYMMBI, MPOHM3BEACHUS, YAaCTHOTO U
MIPOM3BEICHNUS U YaCTHOTO. CJIOKHOM (DyHKIIUH.

67. IIponzBogHAs KOMITO3UIHA (PYHKIUH. Crpoutp TpaduK  KOMIIO3WIMH  (PYHKOUH C  [TOMOIIBIO

3JIEMEHTAPHOTO UCCIIEIOBAHMUS U CBOWCTB KOMIIO3HIIHH.

68. [lpumeHeHne TPOW3BOJAHOM K  HccienoBaHuio  QyHkumd Ha | Mcrmonb3oBaTh TPOW3BOJHYIO Uil HCCIeNOBaHHS (QYHKIHMU Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMEI. MOHOTOHHOCTb ¥ 3KCTPEMYMBEI.

69. Haxoxnenne HanOonbIIero 1 HaMMEHBLIETO 3HAUCHWH HempepbiBHOHM | Haxonute HamOosblllee M HaWMEHbIee 3HAueHHS (QYHKIHH
(yHKIMH Ha OTpe3Ke. HETIPEphIBHON Ha OTpE3Ke, CTPOWUTh Tpaduku (GYHKIHUH Ha

OCHOBAaHUU MPOBEJEHHOTO UCCIIEIOBAHUS.
70. ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX. OnepupoBaTh TOHATHAMHU: TIEPBOOOpa3Has W  ONpeAETIEHHBINA

HUHTErpal.
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71. IlepBooOpasnsle 3nemeHTapHbIX (yHKOMA. [IpaBmna nHaxoxaeHus | Haxoauths nepBooOpasHbie 21eMEHTapHBIX QYHKIHUN U BBIYHCIIATH
TepBOOOPA3HBIX. unTerpai no popmyine Herorona— JleiiOnuma.
72. IIpodeccnonanbHO OPHEHTHPOBAHHOE COdEPKAHMeE: [Tonyuars mnpexacTaBIeHWE O 3HAYEHHHM BBEJACHHS MOHITHUS
Wuterpan. ['eomerpuyeckuii CMBICI HHTErpaa. MHTETpaja B pa3BUTUH MaTEMaTUKH.
73. [IpumeHeHne UHTETpaia Uil HaX0XKACHUs IUIoniael miockux ¢uryp. | Haxomurte miomanu riockux Guryp ¢ moMolnbio OnpeaenEHHOro
MHTETpaa.
74. [IprmMeHeHre MHTErpana A HAXOXKACHUS 0O0BEeMOB reoMeTpryecknx | HaxomwTh miomany miockux ¢uryp u oOBEMBI Tel C ITOMOIIBIO
TeIl. onpenieNEHHOr0 HHTEerpaa.
75. Juddepenunanbupie ypaBHEHHS OnepupoBath NOHATHUS U PepeHInaTbHbIe ypaBHSHNS
76. MateMaTHueckoe MOJCIUPOBAHUE PEAIBHBIX NMPOLECCOB C MOMOINBIO | 3HAKOMHUTBCA C MaTeMaTHYECKMM MOJCIUPOBAHHMEM Ha INpHUMEpe
muddepeHInanbHbIX YpaBHEHUI. U pepeHIHATbHBIX YPaBHEHUH.
IIpakTHyeckoe 3aHsiTHE
7. Hcnonp30BaHue Iporpeccuu Uisl pelieHns peallbHbIX 3aa4
MPUKJIATHOTO XapaKkTepa.
78. Meto MHTEpBaIOB Ul pELICHUs HepaBeHCTB. IIpuMeHeHne cBoiicTB
HETIPEpHIBHBIX (PYHKIMI U1 peIeHns 3a1ad.
79. IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IEPKAHME: BbluMCIIAT NPOU3BOAHBIE CYMMBI, IIPOU3BEACHHUS, YaCTHOIO U
BBIYHCIICHHIE TIPON3BOJHBIX 3J€MEHTapHBIX (GyHKIMH. [Ipon3BoaHas CJIOKHOM (hyHKIIUH.
CYMMBI, IPOU3BEACHHS U YaCTHOTO.
80. BbIunciare 1pOW3BOJIHBIE CYMMBI, IPOW3BEJICHHS, YacCTHOTO M
ITpon3BoHAsT CyMMBI, TPOU3BEACHUSI U YaCTHOTO. -
CJIOKHOM (hyHKIUH.
81. [IprmeHeHne NPON3BOAHON K CCIIEAOBAHUIO (DYHKIMH Ha Hcnonb30BaTh TPOW3BOJAHYIO [UIS HCCIENOBaHUA (QYHKIMM Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI. MOHOTOHHOCTb ¥ 9KCTPEMYMBI.
82. . Hcnonp30BaTh NMPOM3BOAHYIO JUIS HAXOXKAEHHS HAMIIYYIIEro
Pemrenvie npuknaaHbIx 3amad. [IpuMeHenne mpon3BOAHOMN I HAXOXKICHHS
peLIeHus! B IPUKJIAJHBIX, B TOM YUCIIE COLUATBHO-9KOHOMHYECKHX,
HaMTy4IIero pelieHns B IPUKIIAIHBIX 3a/1a4ax, Il ONpe/iesIeH s CKOPOCTH 1
. 3a7a4ax, Uil ONpPENeNICHHs CKOPOCTH M YCKOPEHHs Mpolecca,
YCKOPEHHI TIpoIIecca, 3a1aHHOTO (OopMyYIIOH MM rpadHKoM. .
3a7aHHOTO (hOPMYJION MK TpadruKOM.
83. IpodecCHOHAILHO OPHEHTHPOBAHHOE COJACPHKAHME: BhIUKCIeHHMe | HAXOIHUTH TIepBOOOPA3HEIC SIEMCHTAPHBIX (YHKIHMHA W BEIYHCIATS
OIIpeIeNIeHHOT0 UHTerpana no ¢popmyie HerotoHa-JleiiOHMIIA. uHTerpan mno popmyne Hetorona— JleiOnma.
84. IIprmeps! pemennit quddepeHnranbHbIX YpaBHEHHUI.
85. IIprmeps! pemennit quddepeHnnanbHEIX YpaBHEHHUI.
1.5 | MHoxecTBa U 6/4 | Ypox
JI0rvKa 86. MHOK€ECTBO, OIIEPALMYU HaJl MHOKECTBAMM M UX CBOMCTBA. JluarpamMel | CBOGOAHO ONMEPHPOBATH MOHATHAMH: MHOXECTBO, ONEPALUM Ha
Diinepa-BenHa. MHOECTBaMH.
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87.

OHCpaHI/II/I HaJ MHOXXECTBAaMH M X CBOHCTBA.

CBOOOTHO OTIEPHPOBATH ONIEPAINN Hal MHOYKECTBAMH.

88.

Ompenenenne, TeopeMa, CBOMCTBO MATEMaTHYECKOTO
CIIE/ICTBHE, JOKA3ATEIbCTBO, PABHOCUIILHBIC YPABHEHHS.

00BeKTa,

CBO60,HHO OIICPUPOBATH TMOHATHUAMU: OIPCACIICHUE, TCOpPEMa,
YpaBHCHUC - CJICIACTBUEC, CBOMCTBO MaTeMaTHYECKOI'0o O6’beKTa,
J0Ka3aTeJIbCTBO, PaBHOCHUJIbHBIC YPABHCHUSA U HCPABCHCTBA.

IIpakTnyeckoe 3aHsiTHE

89. [IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara s onucanus | VICmonb30BaTh TEOPETHKO-MHOKECTBCHHBIN alapar Jis OMUCAHUS
pealbHBIX TMPOLECCOB W SIBICHHWW, MPU PEHICHHM 3ala4 W3 APYTUX | PeajbHBIX MPOIICCCOB U SIBICHUMA, IPU PEUICHUU 3a]ad U3 JPYTUX
Y4eOHBIX PEAMETOB. Y4eOHBIX PEIMETOB.
90. MHoOXecTBO, OTIepauy HaJl MHOKECTBAMHU. CB0OOIHO ONIEPUPOBATH OTIEPALINHU HAJl MHOKECTBAMHU.
Pazgen 2. T eoMeTpus
2.1 | IIpsimbie u 20/10 | Ypok OmnpenensiTb IUIOCKOCTh Kak (Urypy, B KOTOPOI BBINOJHSETCS
IUIOCKOCTH B 01, OCHOBHbIE TIOHATHS CTEpPEOMETpHU. Touka, NpsAMas, MIOCKOCTb, | IVIAHUMETPHs. JlenaTh NPOCTEUIINE JIOTHYECKHE BBIBOIBI U3
HPOCTPaHCTBC npoctpaHcTBo.  IlomsAtne 00 — akCHOMATMYECKOM  IOCTPOCHHMU | aKCMOMATHKH IUIOCKOCTH. IIPUBOJUTL TNPUMEPHI  PEATBHBIX
CTCPCOMETPUH: aKCHOMBI CTCPEOMETPHHN U CICACTBHA U3 HUX. 00BEKTOB, HeaTH3aIMel KOTOPHIX SABISIOTCS AKCHOMBI T€OMETPHHU.
92. B3anMHOe pacmonoskeHHe PSMBIX B IPOCTPAHCTBE: Mepecekarmuecs, | Vcnonp30BaTh A HMOCTPOCHUS CEUEHHH METOJ CIIEAOB, METOJ
[apajycibHbIC u CKPCIIMBAIOLIIACCA NpAMBIC. [IpusHaku | BHYTpeHHEro MPOCKTHPOBAHMS, METOJA IepeHoca  CeKymlei
CKPCIIMBAOIINXCS TIPSIMBIX. wiockoctd. Kiaccuduiuposars B3aMMHOE PaCIIONIOKEHHIE MTPSIMBIX
B IIPOCTPAHCTBE, WILTIOCTPUPYS PUCYHKAMH U IPUBOMAS IPUMEPHI U3
peanbHOM KU3HH.
93. [MapammensHOCTE TPSAMBIX W IUIOCKOCTEH B mpocTpaHcTBe: | [loKa3pIBaTh MPHU3HAK O MApaUICNBHOCTH MPSIMON W IUIOCKOCTH;
napajieNibHble TPSMBIE B IMPOCTPAHCTBE, MAPaUICIbHOCTE TPEX | CBOWCTBA MApaJUICIFHOCTH NPSAMOW M IDIOCKOCTH. JlOKa3bIBaTh
HpAMBIX, MapaJUIeJbHOCTD IIPAMOU U IUNIOCKOCTH. TEOpEMY O CYIIECTBOBAHMM W EAMHCTBEHHOCTH NapajlieIbHOMN
IIPSIMOM, MPOXOAAIIEHN Yuepe3 TOUKY IPOCTPAHCTBA U HE JIexKallel Ha
IPYTOH TPSAMOW; JIEMMY O TIEPECEUCHHH IUIOCKOCTA JIBYMS
MapayieIbHBIMA  MIPSIMBIME;  TE€OpeMy O TpEX TapauiedbHbBIX
MPSIMBIX.
94. [apannensHOE U IEHTPaTBHOE MTPOSKTHPOBaHUE, H300pakeHne Guryp. | OOBACHATh, YTO HA3BIBACTCSA MAPAUICIBHBIM H IIEHTPaIbHBIM
OcCHOBHbIE CBOWCTBA MapanjieNbHOro NMPOeKTUpoBaHus. HM300pakeHHe | mpoeKTMPOBAaHMEM M KAK BBINOJIHACTCA NPOEKTHPOBaHUE (QUIYyp HA
¢uryp B mapajenbHON NPOCKUMH. YTl C COHANPABICHHBIMU | [110CKOCTb. Jloka3biBaTh CBOMCTBa rapasuieIbHOTO
CTOpPOHAMHM, YTOJI MEXKIY IPSIMBIMA B IPOCTPAHCTBE. npoekTupoBaHus. IlomyudaTh TpeACTaBIEHHE O ULEHTPAILHOM
MIPOSKTUPOBAHUH U 00 HCTOPHH PabOT 110 TEOPUH MEPCIICKTUBBI.
95. [MapamrenbHOCTh TUIOCKOCTEW: TapalieNbHBIC IDIOCKOCTH, cBoiicTBa | KimaccmpuimpoBats B3anMHOE PACIIONOKEHHE MPSIMOH U INIOCKOCTH
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TapajiyiCIIbHbIX IUTOCKOCTEH.

B TPOCTPAHCTBE, MPUBOAS COOTBETCTBYIOIIME MPUMEPH U3
peanpHON >ku3HH. POPMYyTHpPOBATH ONpPEIEICHUE MapauIeNbHBIX
OpsMOM M MIIOCKOCTH. JOKa3bpIBaTh NMPH3HAK O MapajuleNbHOCTU
OpsMOM M IUIOCKOCTH; CBOWCTBA NapayIeIbHOCTH HPSAMOH H
IUIOCKOCTH.

96. IlepneHAMKYNAPHOCTh MNPSIMOM M IJIOCKOCTU: IEpHEHAUKYISpHbIe | JlOKa3bIBaTh: TEOpEMY, BBIPAKAIOLIYIO IIPU3HAK
HpSMBIE B IPOCTPAHCTBE, IPAMbIE APAILICIbHbIE U IIEPIEHMKYIAPHLIE | NEPHEHIUKYIIPHOCTH NPAMOM M IUIOCKOCTH; TEOpEMY O
K IIIOCKOCTH, NPU3HAK ICPICHAUKYISPHOCTU NPAMOU U IJIOCKOCTH, | CymIeCTBOBAHUU M €IWHCTBEHHOCTH NPSAMOM, MPOXOISAILEN depe3
TeopeMa O MPsAMOI HEepPHEeHIUKYIIPHOH IOocKocTH. OpTOroHaabHOE JAHHYI0 TOYKYy M IEPICHAMKY/ISPHOM K JaHHON ILIOCKOCTH.
POCKTPOBAHHC. [TonyyaTs NpejcTaBieHre 06 OPTOrOHAIEHOM ITPOEKTUPOBAHUH.

97. IleprieHaMKyNAp M HAKIOHHBIE: PACCTOSHUE OT TOYKM JO IUIOCKOCTH, | IlomydaTe mnpeacTaBieHHMe O 3HAY€HUM MNEPHEHIUKYIApa It
PAacCTOsIHUE OT IPAMOH [0 MIIOCKOCTH, IPOEKIUs GUIyphl HA INIOCKOCTh. | npyrux ob6nactell Hayku ((usuka, »SHepreTuka, Ja3epHbIE
HepHeHHI/IKyHﬂpHOCTB IIJIOCKOCTCU: TPU3HAK MNEPICHAUKYIAPHOCTHU TeXHOJIOFI/II/I), B peaﬂLHoﬁ JKU3HU (TeXHHKa, OKpYy>Karomas
JIByX IIOCKOCTEM. 06CTaHOBKA).

98. Teopema 0 Tpex neprneHAuKyJIsIpax. JlokaszpiBaTh TeOpeMy O TpEX IEPHEHIUKYIsIpaX MU TEOpEMy

o0OpaTHyI0 TeopeMe O TPEX MEePIeHIUKYIIPAX.
99. Yriael B OpPOCTpaHCTBE: Yroid MEXAY MpsMOW ¥ IUIOCKOCTBIO, | AKTYalM3upoBaTh (akThl U METOJbI IUIAHUMETPUH, PEJICBaHTHBIC

JIBYTPaHHbII YIOJl, IMHEIHBIN YroJl ABYIPaHHOIO yria. TpeXrpaHHbli U
MHOrorpaHssie yribl. CBoiCTBa INIOCKUX YIJIOB MHOTOTPAHHOTO yTIa.
CBolCTBa INIOCKKX M ABYT'PaHHBIX YIIIOB TPEXTPAHHOTO yrina. Teopemsl
KOCHHYCOB M CHHYCOB Il TPEXTPaHHOIO yIJIa.

TeMe, NpPOBOAWTH aHamoruu. @DopMynupoBaTh OIpeAeIeHHe
IBYrpaHHOTO yrima. Jloka3blBaTb CBOWCTBO paBEHCTBA BCEX
JUHEHHBIX  YIIOB  JByrpaHHoro yria. Kiaccuuimposatsb

JABYT'PAHHBIC YTJIbI B 3aBUCUMOCTH OT UX rpa):[yCHoﬁ MCEPHEL.

IIpakTuyeckoe 3aHsATHE

100. | IIpocreiimue npocTpaHcTBeHHbIE (UTYPHI HA MIIOCKOCTH: TETPadIp, Pemats crepeoMeTpuueckne 3agadd: Ha OIpEIe]eHHEe BHAA
napaJuleJIeHIIe T, TIOCTPOCHHE CEUCHUH. CEUCHHUS M HaXOXKAEHHe ero miomaan. [IpoBoaurs nokazaTeabHbIe
paccyX/IeHuUs IPH PEIICHUN T€OMETPHUUECKUX 3aJ1a4, CBSI3aHHBIX CO
B3aUMHBIM PacIIOJI0KEHHEM NPSIMBIX B IPOCTPAHCTBE.
101. | IleprieHOUKYNSAp U HAKIIOHHBIE. ®opMynHpoBaTh ONpENeNeHUs: NEPIEeHANKYSIPHBIX IPSIMBIX B

OPOCTPAHCTBE; ONpEeAENeHHE MNpsMOM, NEPHEHIUKYIAPHON K
INIOCKOCTH. JlOKa3pIBaTh: JEMMY O HEPHEHIUKYISPHOCTH JBYX
MapayieNbHBIX MPSAMBIX K TpeTbell MpsIMOil; TeopeMbl O CBA3U
MEXy HapauIeTbHOCTBIO MPSIMBIX M UX HNEPHEHIUKYIIPHOCTHIO K
IUTIOCKOCTH.  JIOKa3BIBaTh: TEOpPEMy, BBIPAKAIONIIYIO MPU3HAK
MNEPIEHANKYIAPHOCTH HPSAMOM W IUIOCKOCTH; TEopeMy O
CyLIECTBOBAaHMU U €AMHCTBEHHOCTU NPSMOW, MpOXOoAdllel depes
JIAaHHYI0 TOYKYy U MEpHEeHAUKYISPHOM K JaHHOM IUIOCKOCTH.
N300paxaTh B3aMMHO IEPIIEHANKYIISIPHBIE IPSIMYIO H TUIOCKOCTb
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102. | Yroel B OpOCTPaHCTBE: Yrol MEXAY UPSIMOH M INIOCKOCTBIO,
JIBYTpaHHBII YroJl, IMHENHBINA yroJl ABYTPAaHHOTO yria. TpexrpaHHblil u
MHOT'OT'paHHbIE YTJIbI.

Pemrats CTEPEOMETPHUICCKHUE 3a/a4m, HCTIONB3YS
TUTAHUMETPIYECKUe (DAKTHI 1 METOJBL.

103. | TeopeMbl KOCHHYCOB ¥ CHHYCOB U TPEXTPAHHOTO yIIIa.

Pemats TMPUKIIAAHBIE 3aJa4d, CBA3AHHBIE C HaXOXICHHUEM
Tr€OMETPUIECCKUX BEIINYNH.

104. | Teopema o Tpex MEPICHANKYIISAPAX.

Pemats crepeoMerpuueckue 3aaaud, CBSI3aHHBIE C NMPUMEHEHHUEM
TEOpPEMBI O TPEX MEPIECHIUKYIApPaX, HAXOXKACHUEM pPACCTOSHUM,
IIOCTPOECHHUEM NPOEKIIHII.

2.2

MHororpaHHuKu

10/10

Ypox

105. | Bugsl MHOTOTPaHHUKOB, pa3BepTKa MHOTOTpaHHHKa. [Ipm3ma: n-
yrojpHas Npu3Ma, NMpsiMas U HAKJIOHHas NPHU3MBI, OOKOBast M TOJIHAS
MOBEPXHOCTH IIPU3MBEI.

PucoBaTh BBINyKJIbIE MHOTOTPAHHUKH C 33JJaHHBIMU CBOMCTBaMU;
BOCCTaHABIIMBATh OOIIMIA BU| BEITYKJIOIO MHOTOTPAHHUKA TI0 IBYM
ero MIPOEKIUSIM. Jloka3pIBaTh CBOWCTBa BBIITYKJIOTO
MHOT'OTpaHHUKA.

106. | ITapamenenumesn, MPSMOYTOIbHBIN MapauIeIeNHIIe U €ro CBOWCTBA.
Kparyaiiime nyTu Ha mOBEpXHOCTH MHOrOrpaHHuka. TeopeMa Diisepa.
IIpoctpaHcTBeHHas TeopeMa [ludaropa.

PucoBath BbINyKIIbIE MHOTOTPAHHUKU C pa3HOil DilnepoBoii
XapaKTepHCTHKOﬁ; HCCIICA0BAaTh BO3MOKHOCTH IIOJIYYCHUA
pe3yjibTarta TpU BapbUpPOBAaHUM JaHHBIX. IlmaHupoBath
MOCTPOEHUE MPABWIBHBIX MHOTOTPAHHUKOB Ha IIOBEPXHOCTSX
JpYrUX MPaBUIbBHBIX MHOTOTPaHHUKOB

107. | Impamuma: n-yroiapHas NHMpaMuzia, TpaBHIbHAsE M yCEUEHHas
mupamunel. CBolcTBa pebep W OOKOBBIX TpaHEH MpPaBUIEHOM
MUPAMHUJIBI.

108. | I[IpaBuibHBIE MHOTOTPAaHHUKHW: IpaBWJIbHAs NpPU3Ma W IPaBUIIbHAS
MUpamMHuia, MpaBWIbHAs TPEyroyibHas MUpaMUAa M TPABUIBHBIN
Terpasap, KyO. IlpeacraBieHue O NpaBHIBHBIX MHOTOIPaHHHKAX:
OKTa37p, JOJAEKAIP U UKOCAIP.

109. | Cummerpust B IIPOCTPAaHCTBE. DJIEMEHTHl CHMMETPHU IPaBHIBHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B TPaBWIBHOM MHOTOTPAaHHUKE:
CUMMETpHs MapajuleieNuIela, CHUMMETPHS TPAaBUIIBHBIX IPU3M,
CUMMETpPHS MPAaBUIBHOM MUPaMUJIBIL.

IIpakTuyeckoe 3aHsATHE

110. | Boruucnenue 351€eMEHTOB MHOTOTPaHHUKOB: peOpa, TUaroHaH, Yrilbl.

111. | TInomaab 60KOBOI MOBEPXHOCTH MPU3MEI.

Brrancints 60KOBOM MOBEPXHOCTH MPHU3MBEI.

112. | [nomangs 6OKOBOW MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH TPSIMOMA
MIPU3MBI, TUTOIIA/Ib OCHOBAaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH

Beruncasate iomaaun HOBerHOCTCﬁ MHOT'OI'paHHUKOB (HpI/I3Ma,
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TPSAMOM MPHU3MEIL. MUpaMI/Ia), TEOMETPHUECKUX Tell C IPUMEHEHHEM (OPMYIL.

113. | Ilnomams GOKOBOM NOBEPXHOCTH U MOBEPXHOCTH MPABHIILHON NIMPAMUIE, Bbumcnare miomany  MOBEpXHOCTH TMPaBHIBHOW THPaMUIBL,
TeopeMa O IUIOIIA M YCEeUEeHHOM MMPaMHUIbL. TeOMETPUUECKHX TeJl C IPUMEHEeHneM (GopMyJI.
114. | CummeTpuss B TPAaBWIBHOM  MHOTOTPAaHHUKE: CUMMETpPHS

napajulesielIuIela, CHUMMETPHs TPaBHIBHBIX MPU3M, CHMMETPHS
NPaBWILHOM MHUPaMUJIBL.

Bekropsl 1 4/4 | Ypox
KOOp/MHATBL B 115. TTonsTus: BEKTOP B IPOCTPAHCTBE, HyJICBOI\/'I BEKTOP, JVIMHA HEHYJIEBOT'O OHepI/IpOBaTL MOHATUAMU: BCEKTOP Ha IUIOCKOCTHM U B
HpOCTpaHCTBe' BeKTOpa, BeKTOpLI KOJ'IJ'II/IHeapHI)Ie, COHaHpaBJ’IeHHHe u HpOCTpaHCTBe; KOMHHaHapHBIe BeKTOpLI. HpI/IBOZ[I/ITI)

MPOTHBOTIONOKHO ~HATPABICHHBIC BEKTOPhl. PaBEHCTBO BEKTOPOB. | ppyvepbl (U3MUECKHX BEKTOPHBIX BeIMuuH. OCBaHBATH

HCI/ICTBI/IH C BCKTOpaMH: CJIOKCHUC U BBIYUTAHUE BEKTOPOB, CYMMa IpaBUa BBINOTHEHHUS JEHCTBUM CIIOKEHHMS W BBIYHTAHHS
HCCKOJIbKUX BEKTOPOB, YMHO>XXCHHUC BEKTOpAa Ha YHUCIIO. CaoiicTBa

CIOoXeHUsI BEeKTOpoB. CBOICTBa YMHOXXEHHUS BEKTOpa Ha YHCIIO.
[TonsATHE KOMIIaHApHBIE BEKTOPHI. IIpM3HaK KOMIUTAHApHOCTH TpEx
BeKTOpoB. [IpaBwio mapamienenunena. Teopema O pasiIoXKEHUH
BEKTOPA 110 TPEM HEKOMIIAaHAPHBIM BEKTOPaM.

BEKTOPOB, YMHOXCHHS BEKTOpa Ha ducio. Jloka3plBaTh
NPU3HAK KOMIUIAHAPHOCTH TpEX BEKTOpoB. JloKa3bIBaTh
TEOpPEMY O Pa3JIOKEHUH JIOOOTo BEKTOpa IO TPEM JaHHBIM
HEKOMILIaHAPHBIM BEKTOPaM

116. | IIpsimoyronbHasi cucteMa KoopAMHAT B IpocTpaHcTBe. KoopauHatbl | BeroMHHTH ompe/ieneHrne CKaIsipHOTO YMHOKEHHS U €ro CBOWCTBA.
BeKTOpa. CBsI3b MEXKY KOOPJIMHATAMH BEKTOPA M KOOPJIUHATAMH TOYEK. | BHIMUCIATH C TIOMOILBIO CKaJIAPHOI0 YMHOKCHHUS JJIMHBI BEKTOPOB,
Yron mexay Bekropamu. CKasIpHOE POU3BEICHUE BEKTOPOB. YOGl MeXAy HHMH, YCTaHABIHBATh  IEPHEHIMKYJIAPHOCTH
BEKTOPOB.

HpaKTH‘{eCKOC 3aHATHE

117. | Omnepaumnu HaJ BEKTOpaMH, 3aJJaHHBIMH B IIPOCTPAHCTBE.
Bekropsl B mpoctpanctBe. Omepanum Haja BeKTopamH. BexropHoe
YMHO)XE€HHE BEeKTOpOB. CBOHCTBAa BEKTOPHOT'O YMHOXKECHHS.

118. | IIpsiMmoyronbHast cucTeMa KOOPAMHAT B IIpocTpaHcTBe. KoopauHaTel
BekTopa. PasznoxkeHue Bekropa mo Gasucy. KoopanHaTHO-BEKTOpPHBII
METOJ IIPH PELICHUH TeOMEeTPUIECKHX 3a/1ad.

Tena BpanieHus 12/20 | Ypok
119. | [oHATHS: MUWIMHAPHYECKAs MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, | CBOOOIHO OTIepPHPOBATH HOHATHSIMU: IUTHHAPHYECKast
oOpasyrone mnoBepxHocTel. Tena BpalleHWs: UWIMHAP, KOHYC, | MOBEPXHOCTb,  LWIMHIAP.  M3ydarh  cHnocoObl  NOJydeHHs
YCEUEHHBIH KOHYC. MWINHAPUYECKON TIOBEPXHOCTH, IIITUHIPA. 300paxars HIHHID
U €T0 CEUEHHsI MIOCKOCTBIO.
120. | Hownsrus: map, chepa, chepruueckas IOBEPXHOCTb. CB0OOOTHO OTIEpHPOBATh MOHATUAMU: chepa U map, MeHTp, paguyc,

muamerp cdepsl um  mapa. DopMynImpoBaTh  ONpeseIeHHE
KacaTelbHON MIIOCKOCTH K chepe. Jlokas3pIBaTh TEOPEMBI O CBOKWCTBE
Y TIpU3HAKe KacaTelIbHOW IUIOCKOCTH. BBIBOIUTH (GOpMymy st
BBIYHCIICHUS TUTomaan cepsl yepes paauyc chepsl.
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121.

B3saumMHoe pacrionoxenue cepbl ¥ INIOCKOCTH, KacaTelbHasi INIOCKOCTh
Kk ctepe. MzoOpakeHme Ten BpamieHWss Ha IUIOCKOCTH. Pa3BepTka
UIMHApPa U KoHyca. CuMMmerpust cdepsl u mapa.

I/ICCHCﬂOBaTB B3aMMHOC PACIIOJIOKCHHUC C(bepm U IIJIOCKOCTH.

122,

O6wem. O0beM npu3Mbl. OCHOBHBIE CBOWCTBa 00beMOB Tenl. Teopema
00 o0beMe MpSAMOYTOJBHOIO Mapajulelielniela U CISACTBUS U3 Hee.
O6BeM NpsAMOi ¥ HAKJIIOHHOH NPH3MEI.

CB0oOOIHO oOmEepHpOBAaTH NOHATHAMHU: OOBEM Tema, O0O0BEM
MIPSIMOYTOJIBHOTO Mapautenenumena. dopMynupoBate OCHOBHbBIE
cBoiictTBa  00BEMOB.  JlokaspiBaTh  Teopemy 00  00bEMe
MPSMOYTOJIBHOTO  MapajUlejielunena, CIeACTBHS M3 Heé.
Joka3pIBaTh TeopeMy 00 00BEME HAKIIOHHOW TPU3MBI Ha TIpUMEpE
TPEYTroJILHOM MPU3MBI U AJIS TPOU3BOJILHOM MTPU3MBI.

123.

I[Momobue B mpoctpanctBe. OrTHOmeEHHe 00BEMOB, IUIOIIAACH
noBepxHocTel  momoOHbIX  Quryp. IIpeoOpazoBanme  momoOwus,
TOMOTETHS.

124,

ITocTpoeHue ceueHUt MHOTOTPaHHUKOB U TeJl BPaIlleHUS:

CeUeHMs NWIMHIpA (TapauleIbHO U NMEPHEeHAUKYIIPHO OCH), CeYEHUS
KOHyca (IapajulellbHOEe OCHOBAHUIO M MPOXOJSIIEe uepe3 BEpIIUHY),
CEUCHHUS IIapa, METOJBI NMOCTPOCHHS CEUCHUH: METOJ CIEJO0B, METOX
BHYTPEHHETO NMPOEKTUPOBAHUA, METOJI IIEPEHOCA CEKYIICH MIOCKOCTH.

Ctpouts cedeHus. PemaTh cTepeoMeTpuUyuecKHe 3aJadyd  Ha
JIOKA3aTeIbCTBO  MAaTEMAaTHYCCKUX  OTHOIICHWH, HaXO0XKJICHHE
TEOMETPUYECKUX BEIUYWH (IUTHH, YIJIOB, IUTOManei, 0OBEMOB).
Hcnonp3oBaTh TpH  pEmICHHH  CTEPEOMETPHUYSCKUX  3amad
IaHUMETpUYeckre (akThl M METObl. [IpOBOMUTH JIOTMYECCKH
KOPpPEKTHBIC  JOKAa3aTeNbHBIC PACCY)KACHHS TIPH  PEIICHHH
CTEPEOMETPUICCKUX 3a1ad.

HpaKTH‘{eCKOC 3aHATHE

125.

O6bem. O0beM MUpaMUIBL.

Jloxa3sIBaTh TeopeMmy: 00 00bEMe mnupaMuzabl, (GOpMyJIHpOBATH
CIIEACTBHA W3 Hee: 00BbEM yceu€HHOW mHpamuisl. BwiBoauThH
(bopMyITy U BBIYHUCIICHHS 00BEMOB YCEUEHHOM MTUpaMUIbI

126.

O0bem. O0BeM HWIMHIPA U KOHYCA.

CBoOOHO OmNEepHpoBaTh MOHATHAMHU: OOBEM Tena, IUIOUIAIb
noBepxHOCTH. POPMYIHPOBATH OCHOBHBIE CBOIICTBAa 0OBEMOB.

JokaspBaTh TeopeMbl: 00 00bEMe MUIHHAPA; 00 00BEME KOHYCa.
BoiBoanTh GOpMyIIBI IS BEIMHCIEHUS 00bEMa YCEYEHHOTO KOHYCA.

127.

O06BeM mapa 1 IapoBOTO CEIMEHTA.

CBOOOJHO ONIEPUPOBATH TOHATHAMM: IAPOBOH CErMEHT, LIAPOBOI
CIIOH, IIapOBOIl CEKTOP, OCHOBAHUE U BBICOTA CEIMEHTA, OCHOBAHUE
1 BBICOTA LIAPOBOTO CJIOs. BBIBOAMTH popMyIbl Uil HAXOXKICHUS
00BEMOB IIAPOBOTO CETMEHTAa, MIAPOBOTO CEKTOpA, IUIOMIAJN
cdepsl. JlokassBaTh TEOpeMy 00 00bEMeE mmapa.

128.

KomOuHammu Ten BpaleHus: ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BricaHHAs B
UJIMHAP, ONMCaHHas OKoJio uinuHapa. [lepeceyenue chepsl U mapa ¢
iockocthio. Kacanue mapa u cdepbl miocKoCThIO.

Pemats nmpocteie 331241, B KOTOPBIX QUIYPUPYIOT KOMOMHAIIMH TeJl
BpallleH!ss 1 MHOTOTPaHHUKOB. M cIoap30BaTh Npy pelieHny 3a/1ad,
CBSI3aHHBIX cO c(epod M [IapoMm, IUIAHUMETpH4YecKHue (akTel U
METOZIBI.
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129.

KoMOuHanum Tenm BpalleHUss W MHOTOTpaHHUKOB. [loHsTHe
MHOTOTPaHHHKA, OMHCAHHOTO OKOJIO cdepsl, chepsl, BIHCAaHHON B
MHOTOTPaHHUK WJIH TEJIO BPAIICHHMSI.

Pemate crepeomeTpuyeckue 3ajadd, CBA3aHHBIE C TEIAMHU
BpAIIIEHHs, TOCTPOSHUEM CEUCHUIT TeNI BpaleHNs, C KOMOMHALMSIMA
TEJI BpAIllCHNsI © MHOTOIPaHHUKOB.

130. | IInomane MOBEPXHOCTH LWIMHApA, KOHYyca, Iuomans chepsl n ee | CBOOOTHO ONepupoBaTh MOHITHUSAMHU: KOHWYECKas IOBEPXHOCTb,
JacTeH. KOHYC, YCeY€HHBIH KOHyc. M3y4yarh crmocoObl TOJNy4YeHUsS
KOHMYECKOH MOBEPXHOCTH, KOHyca. l300pakaTh KOHYC M €ro
CCUCHUS IUIOCKOCTBIO, MPOXOIAIICH Yepe3 OCh, M IIOCKOCTBIO,
NEepHEeHANKYJISIPHOM K OCH.
131. | [Inomanp MOBEPXHOCTH IWIMHApA, KOHyca, IDIOMAans chepbl U ee
4yacTen.
132. | Pemrenue 3a1a4 Ha IUIOCKOCTH C MCIOJIb30BAHUEM CTEPEOMETPHUYECKUX
METO/IOB.
133. Ceuenus 1mapa, METOJIbI IIOCTPOCHUS CEUSHUI: METO/1 CclielloB, MeTox | PemaTh crepeomeTpuueckue 3ajaud, CBs3aHHbIE cO cdepoil u
BHYTPEHHETO MIPOEKTHPOBAHUS, METO]] TIEPEHOCA CEKYIIEN TUIOCKOCTH. | IIAPOM, HAXOXIEHUEM IUIOIIaH cephl U €€ yacTell, HocTpoeHueM
ceueHui cepsl U mapa.
134. | Pemenue 3a1a4 Ha MIIOCKOCTH € MCHOJIB30BaHUEM CTEpEOMETpHUecKuX | PermmaTs crepeoMeTpudeckue 3a/1auu, CBA3aHHbIE ¢ 00BEMOM MIapa,
METOJIOB. IIapOBOTO CEIMEHTa, IIAPOBOTO CEKTOPA, IUTONIAbI0 CEPHI.
2.5 | JIBuxenusi B 4/2 | Ypok
npocTpancTse 135. | Jsmwkenus mpoctpaHcTBa. OToOpakeHus. JIBwkeHdus u paBeHCTBO | CBOGOIHO ONEPHPOBATH MOHATUAMU: OTOOPAKEHHE MPOCTPAHCTBA
¢uryp. OOwwme csoiicra nasmxkeHuil. IIpeobpasoBanus nOAOOMS. | wa ce6s, JABMKEHHE NPOCTPAHCTBA; LEHTPATbHASA, OCEBAs M
lpsmast u cdepa iinepa. 3epKabHas CUMMETPHH, MApajUIeIbHBIA TEPEHOC; PABEHCTBO M
nogobue ¢uryp. OnepupoBaTh NOHATHSMHU: TpsMas u cdepa
Diinepa. BIMoaHATh mpeoOpa3oBaHusl MOA00US.
136. | Buns! 1BwkeHHMi: napaienbHbId IEPEHOC, IEHTpalIbHAsA CUMMETpHs, | JlOKa3pIBaTh yTBEpXKJICHHS O TOM, YTO LEHTpalbHas, OceBas H

3epKalIbHasi CAMMETPUS, IOBOPOT BOKPYT MPSAMOM.

3€pKaJibHasg CHUMMCTpPUH, napanﬂenLHmﬁ NEPEHOC  ABJIAKOTCA
JBHXXCHUSAMMU.

HpaKaneCKoe 3aHATHE

137.

[Ipeo6pazoBanus nmogobus. [Ipsamas u cdhepa Diinepa.

Pematr reomerpuueckue 3anaddl ¢ UCIOJIb30BAHUEM JIBIKEHUH.
Hcnonp30BaTh MpH pelIeHNH 3ajad IBHKCHUS MMPOCTPAHCTBA M UX
CBOMCTBA.

Pasnen 3. BeposiTHOCTD M cTaTH

CTHKa

3.1

DJIeMEeHTHI TeOpUH
BEPOSITHOCTEM.

10/4

Ypoxk

138.

I'pad, cBsubii rpad, mytm B rpade: mmknsl ¥ nenu. CreneHb
(BanenTHOCTH) BepinHbL. ['padsl Ha utockocty. JlepeBbs.

[MpencTaBnsaTh OOBEKTHI M CBSI3M MEXIY HUMH C ITIOMOIIBIO
rpada, HaXOIUTh IyTH MEXIy BepmImHaMu rpada. Beenars B
rpagpe memu u IWKIBL. CTpPOMTH JEpeBO IO ONHCAHHIO
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CITy9aifHOTO OTIBITA, OTIMCHIBATH CITyJaifHbIE COOBITHS B TEPMUHAX
JepeBa. Pemats 3agaun ¢ momouipio rpados.

139. | IIpodeccnoHaILHO OPHEHTHPOBAHHOE CONEPsKAHME: dJICMEHTapHble | BpInensTe ©  omuceBaThk  ciaydaiiHble COOBITHS B
cobbiTust.  BepostHocTh  ciyuaiiHoro — coObitus.  CiyuaiiHpie | CIy4aiHOM OTIBITE. DopMyITHpOBaTh YCIIOBHS
SKCTIEPMMEHTHI  (OTBITBI) M CydaiiHble COOBITHA. DiieMeHTapHble | HPOBEICHHS CIydaiiHOro omnbiTa. Haxoauts BeposTHOCTH
coObITust (ucxopl). BeposiTHOCTh citydaiiHOro coObiTusi. bBiu3octs cobbITHit B OIBITax ¢ PpaBHOBO3ZMOXHBIMHU
YacTOThl M BEPOATHOCTH  coObiTwit.  Ciyuaiinple  ompitel ¢ | OTCMCHTApHBIMH HCXOAMHU.

PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAMH.

140. | Onepauuu  Hax  coOBITHSIMH:  TIepeceueHue,  oObeauHeHHe, | Mcmonp3oBaTh auarpamMmbl Diliepa u BepOalbHOE OIHCaHne
NPOTUBOMNOJIOXKHBIE  coObITHs.  Jlmarpammer  Diinepa. ®Dopmyna | coOBITMII NpU BBHIOJHEHHH OlEpanuil Hajg COOBITHSMH.
CJIOKEHUS BEPOSITHOCTEH. Pemwatp 3amaum, B TOM YHCIE C HCIIOJIL30BAaHHEM JiepeBa

CIly4alHOTO OmbITa, (OPMYJ CIOXKEHHS M YMHOXEHHS
BEPOSITHOCTEH

141. | YcioBHas BEpOATHOCTS. YMHOXEHHE BeposaTHocTed. JlepeBo | Pemares 3agaun, B TOM dYHCIE C HCIIOJIB30BAaHHEM JiepeBa

CIIy4aiiHOIO SKCIIEPUMEHTA. CIy4allHOrO OIBITA U YMHOXKEHHs BepoATHOCTeH. Mcrnoisb3oBaTh
NPaBWJIO YMHOXEHUsI, U3y4eHHbIE KOMOWHATOPHBIE (HOPMYJIBI IS
MIEPEYNCICHUS] JIEMCHTOB Pa3JIMYHBIX MHOXKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITHH B CITyJailfHOM OIIBITE.

142. | bunapHBIi crmy4daiiHBI OWBIT (WCHBITaHWE), ycmex M Heynmada. | [lomp3oBatecs Qopmymoir u TpeyrompHHKOM [lackams mis

HeszaBucumble wucnbitanus. Cepus HE3aBHCHMBIX HCHBITAHHUH 10
nepBoro ycmexa. IlepectanoBku u ¢akropuan. Uumcno coderaHuil.
Tpeyronpauk [Nackams. @opmyna 6maOMa HEIOTOHA.

orpeieieHust uncia couetanuid. [IpumensTs popmyiry GnHOMa
Hprorona 11 npeoOpasoBaHMs BbIpaxeHHid. Pa30ouBath
CJI0’KHBIE DKCIIEPUMEHTHI Ha OTAEIbHBIE HCIBbITaHUA. PemaTh
3aJaud Ha ITOUCK BEPOSTHOCTEH COOBITHI B CEPUN HCIIBITAaHUH

JI0 IIEPBOTO YCIEXa U B CEpUAX UCNbITaHUM bepHyiu.

HpaKaneCKoe 3aHATHE

143.

YMHOXeHHe BeposiTHOCTEH. [lepeBo ciiyuaifHOro IKCIIepuMeHTa. 2

144,

Cepus He3aBUCHMBIX HCIbITaHUK bepHymm. CrydaitHerii BEIOOp W3
KOHEYHON COBOKYITHOCTH.

Pa30uBaTh CIIOKHBIE AKCIIEPUMEHTHI HA OT/AEJIBHBIE HCIIBITAHHS.
Pemrate 3amaun Ha TOMCK BEPOATHOCTEH COOBITHH B cepuu
HCIBITAaHUHU JI0 IIEPBOTO YCIEXa U B CEPUSIX UCIBITAHUN bepHyiuin,
a TaKKe B ONBITAX CO CIIy4ailHBIM BBIOOPOM M3 KOHEYHOH
COBOKYITHOCTH C HWCIIOJb30BAaHHEM KOMOWHATOPHBIX (DaKTOB U
dbopMyl, B TOM 4UHCIE€ B XOJe¢ MPAKTHUECKOW pabOThI C
MIPUMEHEHNEM CTaHAAPTHHIX (QYHKIINH.

3.2

JuckpeTrHble
CllydaiiHble
BEJTUYUHBI

16/10

Ypox
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145. | Cnyuaiinas BenuumHa. PacnpeneneHue BeposTHocTed. [[unarpamma | OcBamBaTh TIOHSTHSA: ClOydaiiHas BeJWYWHA, paclpeielieHue,
pacnpenenenus. Onepanuu Haj CIyYalHBIMHU BEeIWYMHAMHU. buHapHas | Tabnmma pacmpenencHus, JuarpaMMa paciipeaeieHus.
ciIy4ailHasi BETMYHMHA.

146. | CoBMecTHOE pacnpenesieHHe ABYX CIy4aiHbIX BeJIHM4YnH. HezaBucumble
CllydaliHble BEJTMYUHBI.

147. | lucnepcuss M CTaHIApTHOE OTKIOHEHWE CIlydailHOH BennuuHbl | OcBaMBaTh TOHSATHS: JAWCIIEPCHUs,, CTAHIApTHOE OTKIOHEHHE
(pacnpenenenus). Jwucrepcusi OWHApHOW CITydaifHOM BENMYWHBI. | CIIydaifHOH  BETHYHHBL Haxomute  mucnepcuto 1o
Maremarndeckoe OXHAAHUE TPOM3BEACHUS M [OUCIEPCHS CYMMBI | pacmpeneneHuro. M3ydats cBoiictBa nucniepcun. I1o n3ydeHHBIM
HE3aBUCHMBIX CIIydalHBIX BenWuuH. Jlucnepcuss W cTaHAapTHOE | (opMyiam HaXOJWUTh JIUCTIEPCHIO OMHOMHAIBHOTO
OTKIOHEHHE OMHOMHAIBHOTO  paclpeaeneHusa. Jlucmepcust W | pacHpeneNeHus, B TOM YHCIIE B XOA€ MPAKTHIECKOH paboThI
CTaH/IapPTHOE OTKJIOHEHHE T€OMETPHUUECKOTO PACHIPEIEIICHHS.

148. | 3akon Oonbimx uncen. Hepasenctso YeoOniieBa. Teopema UeOrieBa. | Pa3oupats JI0Ka3aTeIbCTBA TEOpeM. OcBauBatb
Teopema bepuynnu. Beitdopounsiil MeTos uccnenosanuii. Bei6opounsle | BpI60pouHbIi METOJ HCCIEJOBAaHUM, B TOM YUCIE B XOJIE
XapaKTCPpUCTUKU. OI_[eHI/IBaHI/Ie BEPOATHOCTHU CcOOBITHS 11O BLI60pO'-IHI)IM HpaKTquCKOﬁ pa60TLI. OcBauBaTh IMOHATUS: reHepaJibHas
JAHHBIM. Hp01v3ep1<a MPOCTEHINX THIOTE3 C MOMOUIBIO H3YYEHHBIX | cOBOKYIHOCTb, BbIOOPKA, BBIGOPOMHOE — CpedHEE N
PactpeACICHIH. BBIOOpOUHas  Aucrepcus.  Bplumcnsate  BBIOOpOUHBIC

XapakTepUCTHKM W Ha WX  OCHOBE  OLCHHMBAaTh
XapaKTEePUCTHUKU TeHEPATBbHON COBOKYITHOCTH.

149. | HenpepsiBHble  ciydaifHele  BenmuuuHbL. ~ @DyHKIMS  IUIOTHOCTH | 3HAKOMHTBCS ~ IOHATHSAMH:  HENpEpBIBHAs  CIydaiiHas
BEPOATHOCTU pacrpenecHus. PaBHOMepHOE pacHpeneneHHe U €ro | penpumsa, HENPEPBIBHOE  paclpeeacHue, yHKIHs
CBOMCTBA. i

IUIOTHOCTH BEPOSITHOCTH. HaX0UTh BEPOSITHOCTH COOBITHI TIO
JAaHHO# (DYHKITMH TUTOTHOCTH.

150. | ®yHKIMA IUIOTHOCTH BEPOSITHOCTH IIOKAa3aTEJFHOTO M HOPMAJIBHOTO | 3HAKOMHUTBCS C TIOHATHSIMHU: TIOKa3aTelNbHOE paclpejelieHue,
pacnpeneneHuii. OyHKIMSA INIOTHOCTH BEPOSTHOCTH IIOKA3aTENLHOIO | HOPMAJbHOE pachpeeienre. BRIIEnsITh M0 ONMUCAHMIO CIIyYaiHbIe
pacnpezeneHus, (QYHKUMS IUIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO | BefiumHBI, paclpeeeHHBIE MO T0KA3aTeIbHOMY 3aKOHY, II0
pacnpeneneHus. @OyHKIMsS IUIOTHOCTM M CBOWCTBA HOPMAaJbHOIO HOPMATbHOMY 3aKOHY.
pacrpeieeHus.

151. | IlocnenoBaTenbHOCTh OJMHOYHBIX HE3aBHCHMBIX COOBITHH. 3amaud, | BeyiensaTh 1O  ONMCAHUIO  CIy4alfHOTO  OIBITA  BEJTMYHHBI,
NpUBOASIINE K pactpeaeneHuio [Tyaccona. pacmpezieneHHsle 1o 3akoHy [lyaccona.

152. | KoBapuanust nByx ciydaiHbIXx BenuuuH. Koapduuuent smneiHoi | OcBaMBaTh MHOHATHS: KOBapHanus, KOI(GQOHUIMEHT KOpPpEIsIny,

koppessuu. CoBMeCTHbIC HAOMIONCHUS ABYX BEIWUWH. BBHIOOpOUYHBIH
KO3 GUIIMEHT KOppemsuu. Pasnuune Mexay JTHHEWHOH CBSI3BI0 M
MPUYMHHO-CIIEJICTBEHHON CBs3bl0. JIMHeWHass perpeccusi, MeETOJ
HaWMEHbBIINX KBaJPaTOB.

TUHeHHas 3aBUCHUMOCTb. OICHMBATH XapakTep CBSI3U MEXIy
CIydallHBIMU BEJIMYMHAMH, HCXOAS U3 MPUPOAbl JaHHBIX U
BBIYHUCIIEHHBIX  XapaKTEPUCTHK. Hcnonp30Bate  auarpamMmsl
paccenBaHHMs JUIS HM300paKeHHS COBMECTHOTO pacCeHBaHMA
naHHbIX. HaxoanTs Ko GUIreHTH OcH AnarpaMMBbl, B TOM YHCIIE B
X0/le TIPaKTH4eCKOH paboThl C TNPUMEHEHHEM CTaHIApTHHIX

GyHKIUH.
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HpaRanecxoe 3aHATHE

153. | [Ipumeps! pactpeeeHuii, B TOM YUCIIe TECOMETPUIECKOE U
OMHOMHAILHOE.
154. | MaTteMaTHYeCKOe OXHIAHUC CIYYaWHOW BEIUYMHBI (pPaCIpeCIICHNS).
IIpuMepbl MpUMEHEHUS MATEMAaTHYCCKOTO OXHIAHHS (CTpaxoBaHHE,
jmotepes). MareMaTHYecKOoe — OXKHUIAaHHEC OHHApPHON  CIy4alHOW
BEJIMYMHBI. MaTeMaTHYeCKOe OKHIAHUE CYMMbI CIIy4alHBIX BEIUYHH.
Marematiuueckoe OKHIAHWE T'€OMETPUYECKOr0 W OHMHOMHAIBHOTO
pacnpeneseHui.
155. | 3amauw, NPUBOISINIUE K TOKA3aTCILHOMY PACHIPEICICHHIO. Pazbupath mnpuMephl 3a7ady, MNPHUBOASIIUX K IOKA3aTCIbHOMY
pacrpeeNieHUI0 U K HOPMalTbHOMY PacIpeICTICHHIO.
156. | 3amauu, NpUBOASALINE K HOPMAJIBHOMY PACTIPEICICHUIO. Pa3bupath npuMephl 3a1ad4, NOPUBOSIIMX K [OKA3aTeIbHOMY
pacrpeeieHHo U K HOPMaIbHOMY PaCTIpeIeTICHHUIO.
Koncynpramnus 2 157. | KoHcynpramnus mepe] 5K3aMeHOM
CamocrosTenbHas paboTta 12 1 | IloaroroBka K 3K3aMeHY
39 2 — PaGora ¢ KOHCNEKTaMH, Yy4eOHOM M  CHenHalbHOM

9KOHOMHYECKOH JmTepaTypoil (mo maparpadam, riiaBam
Y4eOHBIX TTOCOOMH, YKa3aHHBIM MPEMOJaBaATEIEM).

— TlomroroBka K MpPakTHYECKUM 3aHATHSAM C HCIOIb30BAaHHUEM
METOJIMYECKUX PEKOMEHIAINI MTPENoaaBaTels, BHIIIOJIHEHNE U
oopMIICHHE TIPAKTHYSCKUX PadoT.

— BrimosHeHNE HOMAaNTHUX 3a/IaHUH [0 pa3zenty.

— IlpumepHas TemMaTHKa JOMAIIHUX 33aHUH 10 pa3Aemy:

Pemienne 3amau Ha HaxOXKICHUE MPOM3BOIHBIX (YHKIHIA
ucnonb3ys npasuia quddepeniupoanns. Penenue 3anaq Ha
HaxOXJCHWE  IPOW3BOJMHBIX  OJJIEMEHTApHBIX  (DYHKIHH.
Pemenne 3amau Ha HaxXoXK/AEHHE YIIOBOro KoddduimeHTa
KacarelbHOM K rpaduky ¢yHkumn. Pemenme 3amay Ha
COCTaBJIEHUE ypaBHEHHs KacaTelbHOH K TpaduKy (yHKIHUH.
Pemmenve 3a1au Ha HAX0XKJEHUE IPOMEXYTKOB MOHOTOHHOCTH
(hyHKIHH.
PemieHne 3amad Ha HaXOXKACHHE DSKCTPEMYMOB (yHKIHIL.
Pemenne 3agad Ha HaX0KACHNE HAaNOOJBIET0 U HAUMEHBIIIETO
3HaueHnd (yHKOuH. VccnenoBanne (QYHKIWH TpHU MTOMOIIN
MIPOM3BOTHON M OCTPOCHKE uX rpadukoB. Pemenne 3aqad Ha
HaxXOXXICHWE  MEepBOOOpa3HbIX  (yHKIWA.  Bwramcienne
HMHTErpanoB. PemeHne 3amad Ha HAXOXAEHHE IUTOMIanSH
KPUBOJIMHEHHBIX TPaNeIHH.
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INonck mHbOpPMaMK N0 TEME ¢ UCHOIb30BAHUEM PA3IHMUHBIX
TEXHOJIOTHH TTONCKA;

C6op, cucreMaTu3anys, M3y4eHrne 1 0popMIICHAE MaTepHaa;
Br16op dopmbl peacraBieHns: MaTeprana: KOHCIIEKT,
JoKiag, pedepar, razera, scce, pe3eHTanus, OyKier, Iiakar,
cxema, TabJuIa, CalT U T.1.

[IpomexxyTrouHas 4
aTTecTanus B popme

9K3aMeHa

Bceero: 369
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6. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEJIMETA
MATEMATHKA

6.1 MaTepuajbHO-TeXHHYECKOe o0ecreyeHne

B coorBerctBum ¢ TtpeboBanusmu PIOC COO k MarepuaabHO-TEXHHYECCKOMY
o0ecrieyeHn0 y4eOHOro Iporecca YriayOJIeHHBIH YpOBEHb Kypca MaTEeMaTWKH H3y4daeTcs B
YCIOBHSX MPEAMETHOI0 KaOMHETa MaTEMATUKH.

[Tporpamma yuebnoro mpeamera OVYIIn.03 Matematuka peanusyercs B yriayOJieHHOM
YPOBHE, B KOTOPOI UMEETCs BO3MOXKHOCTh 00€CIeuynTh CBOOOIHBIN 10CTyI B IHTEpHET BO BpeMmsl
y4eOHOTO 3aHATHS U B IEPUOJ BHEYUEOHOU AEATEIBHOCTH 00yYarOIIUXCA.

O6opynoBanue yaeOHOTo KabUHeTa!
— Paboune mecta Ha 25 oOyyarommxcs
— ABromaruzmpoBaHHOE pabodee MECTO MPEroaaBaTels;
— HHrepakTuBHAsA 1OCKa, IPOEKTOP, KPOHILUTEHH;
— JIMIeH3uoHHOE MPOrpaMMHOE 00eCIIeueHUE 00IIero Ha3HAYCHMS;
— BBIXoa B M100abHYIO CETh;
— MarnutHo-MapKepHas J0CKa;
— Crarudeckue, ITMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3/1aTOYHbIC MOCIIN;
— KommiekT TeXxHrnuecKkoil TOKyMEHTAIlui, B TOM YHCIIe MMacropTa Ha CpPe/iCTBa
00y4YeHHs, UHCTPYKIUU 110 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;
— KommuiekT yue6HO-MeTOANYECKOM TOKYyMEHTAlluu;
— @oH/ OLIEHOYHBIX CPEJICTB M0 MPEAMETY;
—  Komnexnus nudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB;
—  DIIEKTPOHHBIE METOIMYECKHE MTOCOOUS TI0 MATEMATHKE;

6.2 UnopmanmoHHoe odecrniedeHne peain3aluu NporpaMmbl

B OubGnuoteunslii ¢GoHA BXOAAT y4yeOHMKH U3 (enepaabHOro mepedHs Y4eOHUKOB,
JIOITYIICHHBIX K UCTIOIB30BAHUIO TIPU PEaTH3al[ii UMEIOIINX TOCYIaPCTBEHHYIO aKKPEIUTAITUIO
o0pa3oBaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIET0, OCHOBHOTO OOMIET0, CPEAHEero OOIIero
0o0pa3oBaHUsl OPraHU3ANUSIMH, OCYIICCTBISIONUMU O0pa30BaTEIbHYIO JEATCIBHOCTh U
YCTaHOBJICHHS MPEACTHFHOTO CPOKa MCIONh30BAHMS MCKIIOUEHHBIX YYEOHUKOB, YTBEPKACHHOTO
npukazom Munnpocsemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHiocte
Poccun 01.11.2022 N 70799).

Crynentam  Komnmemxa  oOecrieyen  jgoctyna Kk yueOnukam  OBC  Jlanb
(https://e.lanbook.com/)  (kommekmmu ~ "®ITY. 10-11 k1. UWsp-Bo  «lIpocBemieHuey.
O0611e00pa3zoBaTeNIbHbIE PEAMETHI).

B obpazoBaTenbHOM IpOIECCe UCIIONB3YIOTCS ANEKTPOHHBIE 00pa3oBaTeNbHbIE PECYPCHI
U3 QelepabHOTO TIEepeuHs SJCKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, OIMYIICHHBIX K
UCIONB30BAHUIO  TPU  pealu3alii  UMEIONIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
o0Opa3oBaHus, YTBEpXKJIEeHHOro MpukazoMm MunmnpocBemeHuss Poccun ot 04.10.2023 N 738.
(3apeructpupoBano B Muntocte Poccun 02.11.2023 N 70799).

OcHOBHBbIC HCTOYHUKH:

1. Mep3msik A.T'., Homuposckuii I.A., [TonskoB B.M.; nmox penakiueit [Togonsckoro B.E.
MaremaTtuka. AnreOpa W Hadaina maremarmdeckoro anammza: 10-if kimacc: y4eOHWK,
N3narensctBO «IIpocBemenne», 2023 r.

50


consultantplus://offline/ref=DF9B59543773FDEF0A732C3519FF6FA7052B0A67429ECDAC179F67F9DA9A938D479D6F9E728FD0BC8B5CC0D750A819A9F9AD6Ec5LCJ

Noakown

© ®

10.

11.
12.

Mepsmsax A.I'., Homuposckuii [[.A., ITonsaxos B.M.; nox penakuueii I[Tononsckoro B.E.
Marematuka. AnreOpa ¥ Havajga MaTeMaTH4YeCKOTo aHanu3a: 11-if kimacc: yueOHuK,
WznarenscrBo «IlpocBemenuer, 2023 r.

Mepzmsik A.l'., Homuposckuii JI.A., [TonsakoB B.M.; nox penakuueit Ilogonsckoro B.E.
Marematuka. ['eomerpust: 10-it knacc: yue6nuk, M3narensctBo «IIpocemenue», 2023 .
Mepzmsk A.l'., Homuposckuii JI.A., [TonsakoB B.M.; nox penakuueii [lononsckoro B.E.
Marematuka. ['eomerpust: 11-it xnacc: yueOnuk, M3narensctBo «IIpocBemenue», 2023 r.

DJIeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypPChl

O0P Jlomamnuue 3aganusi. CpegHee odmee oopasoBanue. Maremartuka, 10-11 kmace, AO
N3narensctBO «lIpocBemenne.

D0P Anre6pa, OO0 «Kmace» 10 kmacc, 2023r.

D0P Anrebpa, OO0 «AKnace» 11 xmace, 2023r.

90P I'eomerpus, OO0 «AKmace» 10 knace, 2023r.

D0P I'eomerpusi, OO0 «AKnacey 11 kimace, 2023r.

O0P «EnuHbli rocy1apcTBeHHbIN 3k3aMeH, MaTtemaTtuka» 11 kiace, 2023r.

Maremaruka 10-11 kmacc. Yriyonenuslii ypoenb.10 moxyneir. ®I'BHY «Mucturyr
cTpaTteruu pa3BuTusi oopazoBanms» 2023r.

A cnam EI'D. Matemaruka AO U3narensctBo «lIpocsemenne» 2023r.

D0P Jlomamnue 3amanus. Cpennee oomiee oopazoanue I'eomerpust, 10-11 kimace, AO
W3narensctBO «lIpocBemenne.

O0P Jlomamuue 3amanus. CpenHee ooiiee oopazoBanue Anredpa, 10-11 kmace, AO
W3narensctBO «lIpocBemenne.

Tpenaxep «O0nako 3Hanui» Maremaruka 10 kiacc, OOO «Duzukon Jad».

Tpenaxep «O06mako 3HaHMi» Maremaruka 11 kiacc, OO0 «Du3ukon JIaoy».

51



