AHHOTAIIUA PABOYEM NIPOTPAMMBI YYEFHOHN JTUCIIUIIJIMHBI
MATEMATHKA
MNOSACHUTEJIBHAS 3AITUCKA

''Pabouass mporpamma o0OIIe0Opa30BaTeNbHON  y4€OHOM  JUCLMILUIMHEI
MateMaTHKa TNpeJHa3HaueHa /IS M3YYCHUS MATEMaTUKU B IIPO(ECCHOHAIBHBIX
oOpa3zoBaTenbHbIX  opraHmsamusx CIIO, peanmsywommx  o0pa30BaTEIbHYIO
IporpaMMy CpeaHero o0Iilero odOpa3zoBaHMsS B MOpeelaXx OCBOSHHS OCHOBHOM
nmpodeccuonansHON oopazoBaTensHOl mporpammel CITO (OITOIT CIIO) ma Gaze
OCHOBHOTO 00I1Iero 00pa3oBaHus IIPH MOATOTOBKE pabOUnX KaJpOB.

IIporpamma pa3padoTaHa B cOOTBEeTCTBUHU ¢ TpeboBaHusmu ®I'OC cpegHero
o0I111ero o0pa3zoBaHUs, MPEIABIBISEMBIMH K CTPYKTYPE, COJAEPKAHUIO U pe3yJIbTaTaM
OCBO€HHMS  yueOHOM  JIUCIMIUIMHBI, Ha  OCHOBe IIpuMepHOM  OCHOBHOH
0O0pa30BaTeNbHON IIPOTPAaMMElI CpPEJHEr0 o00I[ero oOpa3oBaHHS, OJOOpPEHHOU
penreHueM (QeepaJbHOT0 YYeOHO-METOJUUECKOTO OOBEIHHEHUS II0 OOIIeMy
oopazoBaHuto (mporokosa otT 28.06.2016 Ne 2/16-3); KoHuenmuen pa3BUTHSA
MaTeMaTH4YeCKOoro oopa3oBaHus.

Comep:kaHue IporpaMMbl  JUCLHMILIMHBI ~ HAmpaBlIC€HO Ha  JOCTIKCHHE
CIACAYyIOIleN Leau: oOecneueHHe BO3MOXHOCTH HMCIOJB30BAaHUS MaTEeMaTHUECKHX
3HAaHUM W YMEHUH B IIOBCEJHEBHOM JKU3HU W BO3MOXKHOCTH YCIEIIHOIO
MPOJOKCHUS OO0pa30BaHUS IO CICIUAIBHOCTSAM, HE CBS3aHHBIM C MOPUKIAJIHBIM
MCIIOJIb30BaHHEM MaTeMaTuku. OCBOGHUE COJepKaHus JUCHMILUIMHBEI MaTtemaruka
HaIlpaBJICHO Ha JIOCTHKEHHUE CIICIYIOIMUX 3aaa4:

— c(hopMHupOBaTH IpEJICTABICHUS 0 MaTeMaTHKE KaK YHHBEpPCaJIbHOM S3LIKE HAyKH,
CPEICTBE MOJIEIUPOBAHUS SBJIEHHM U IMPOLECCOB, 00 HIEIX H MeTojax
MaTEMaTHUKH;

—  pa3BUThb JIOTMYECKOE  MBIIUIEHHE, MPOCTPAHCTBEHHOE  BOOOpaKeHHE,
AITOPUTMHUUECKYIO)  KYJIBTYPY, KPHTHYHOCTHL  MBIILICHHS Ha  ypPOBHE,
HEOOXOoUMOM s Oyjayiied mnpodecCHOHAIBHON JIEATEIBHOCTH, a TakKXkKe
MOCJIECIYIOILETO O0yUESHUS;

- BOCIINTATh CPEACTBAMHU MATE€MaTHUKH KYJIbTYpy JHYHOCTH, ITOHHMMAaHHE
3HAUMMOCTH MaT€MaTHUKH JJI8 HaydHO-TE€XHHYECKOro Mporpecca, OTHOIICHHUE K
MaTEMaTUKE KaK K 4YacTH OOIIECUECITOBCUCCKON KYJIBTYPHI UEpPe3 3HAKOMCTBO C
UCTOPUEN pa3BUTUS MaTeMaTUKH, SBOIIOIUEH MAaTEeMaTHUECKUX HIEH.

—  «OpeJOoCTaBUTh Ka)JIOMYy CTYJEHTY BO3MOKHOCTh JOCTIDKECHUS YPOBHS
MaTE€MaTUUYECKUX 3HAHUM, HEOOXOJUMOTO JJIs JaldbHEHIIEH YCIIEIIHOW XU3HU B

0O0IIIECTBE ».

OO1ieo0pa3oBaTenbHas yueOHasi JUCHMIUIMHA MaTtemaTuka SIBIISIETCS YUEOHOM
MUCIIUTUTMHON 00s3aTeIbHON MpeIMETHOH o0acTh «MaTeMaTuKa B HH(pOPMaTHKa
®dI'OC cpennero obOmero ooOpazoBanus. B yuebnom mmane IIIIC3  yueOnas
NUCLUMIUIMHA MaTeMaThKa BXOOUT B COCTaB PO IIbHBEHE Y hGIHH Bk neUdC AT H
DﬁmeﬂﬁpaBDBaTeﬂhHﬂrﬂ HHKHH. Ceptupmkat: 240B73B95918A0ECE49D1B900942A42A03ACBB20

o Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEHHOE
Conepxxanue y4eOHOU JUCIIUILIMHBI Matematukd Opeasmn MOPAW B HEDY
Yyp AUOEHWME KEMEPOBCKWA
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M3yuenne o00m[e00pa3oBaTeIbHOM yu4eOHOM JUCUMINIMHBI MaremaTHka
3aBepIIacTCs MOJBEJCHHUEM WTOroB B (popMe dK3aMeHa B paMKaxX IPOMEKYTOUHOU
aTTecTaluu cTyaeHTOB B mporecce ocBoeHus OIIOII CITIO ¢ monyueHueM cpegHEro
00IIIer0 00pa30BaHUs.

IIpy M3ydeHMH MaTEeMaTHKH IIPEIBABIAIOTCSA TpeOOBaHHS, COOTBETCTBYIOIIHE
HampaBIICHUIO «MaTeMaTHKa JJIs Ipo(eCCUOHATBHON IeITeIFHOCTIY, BMECTE C TeM
BRIMYCKHUK MOJYy4aeT BO3MOKHOCTH HM3YUHWTh MATEMAaTHKy Ha Tropas3go Ooliee
BEICOKOM YPOBHE, U4TO CO3JacT (pyHIaMEHT IS JalbHEHIIero CEephe3HOTO HU3YUCHHS
MaTE€MaTHUKH B BY3€E.

3yueHne MaTeMaTUKH HaIlpaBJI€HO Ha 00ECMEUEHUE YCIEIIHOTO MPOJODKCHUS
00pa30BaHUS BBIIIYCKHUKA IO CICIUAJBLHOCTSAM, CBSI3aHHBIM C IIPUKJIAJHBEIM
MCIIOJIE30BAHUEM MaTE€MaTUKH, IS OOECIEYECHUS BO3MOKHOCTH YCIIEIIHOIO
NPONOKEHHUS O00pa30BaHHUS MO CHEIHUAIBHOCTSM, CBS3aHHBIM C OCYILUECTBICHHEM
Hay9YHOU M HUCCJIENOBATEIbCKOU JIEATEIILHOCTH B 00JIaCTH MAaTEMAaTUKH U CMEXKHBIX
HayK.

Ilpy wn3ydyeHMH MaTeMaTHKH OOJBIIOE BHHUMAaHHE VYIICISIE€TCS pPa3BUTHIO
KOMMYHHUKATHBHEIX yYMEHHUH ((pOpMYJIHpPOBaTh, apryMEHTHPOBAThH U KPUTHUKOBATh),
(GOPMHPOBAaHHIO OCHOB JIOTHYECKOT'O MEIIIICHUS B YacTH IIPOBEPKH HCTUHHOCTH U
JTOKHOCTU YTBEPKICHUU, MOCTPOCHUSA NPUMEPOB M KOHTPIPHUMEPOB, LEMOUYEK
YTBEPXKJIeHHI, (DOPMYIHPOBKH OTPHIAHMII, a TaKKe HEOOXOJUMEIX M JOCTATOUYHEIX
ycaoBuii. TpebGoBanms, copmynupoBanHble B paszjene «l'eomeTpus», B OoJbIIeH
CTEIICHU OTHOCSTCS K Pa3BHUTUIO IIPOCTPAHCTBECHHEIX MPEACTABICHUI B rpapUIecKuX
METOJIOB, 4eM K ()OpMaIbHOMY OIHCAaHUIO CTEPEOMETPHUYSCKUX (haKTOB.

MJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS YUYEBHOW
TUCHUTIIAHBI

CopepkaHue y4eOHOM JUCHUIIMHBEI MaTeMaTHKA HaIIpaBJIEHO Ha pPa3BUTHE
YHUBEPCATBbHBIX yUEOHBIX NIEMCTBHUH, (dbopMHEpOBaHHE JTUYHOCTHBIX,
METAIlpeIMETHEIX HM mOpeAMeTHhIX pe3yabratoB @PI'OC cpemnero oOmiero
oOpa3oBaHUs, a Takke ciaeayrnmx obmux komnereHu PI'OC cpennero
mpo(eCCHOHATBEHOTO 00pa3zoBaHHUS 1o CIICIAAIBHOCTH 40.02.02
IIpaBooxpaHuTeIbHAA NE€ATEIBHOCTD:

OK 1. IloHumaTs CYIIHOCTP M COLMAJBHYK 3HAa4UMOCTB CBOEHM OyayIleH
nmpodeccun, TpoSIBIATE K HEH YCTOMYMBEIA HHTEPEC.

OK 2. TloHuMaTe ¥ aHaJIM3UPOBATHL BOMPOCHl LEHHOCTHO-MOTHUBAIIMUOHHOM
cpephl.

OK 3. OpraHu3oBbIBaTb COOCTBEHHYH JI€STEJIBHOCTb, BEIOMPAaTh THUIIOBBLIC
METOJBI M CIIOCOOBI BBITOMHEHHS MIPO(MECCHOHATBHEIX 3ajad, OICHHBAaTh HUX
3 (PEeKTUBHOCTE U KAaYeCTBO.

OK 4. IIpyHUMaTh PEUIEHHUS B CTAaHJAPTHEIX U HECTAHJAPTHBIX CUTYyallUsX, B
TOM 9HCIIE CUTYAllUAX PUCKA, ¥ HECTHU 32 HUX OTBETCTBEHHOCTHIOKMENT AOMMCAH

OK 5. [1IpogBIdTh DCHUXOJOTHUYECKYHO CeN@FQUMBOGTE8A0B649CHOMKHLIX03ACHE20
SKCTPEMANEHBIX CUTYaLHUIX, PEIYIPEKIATE U PASPOIIaTho kO DI b BAIPOHEISC

YYPEXOEHWME KEMEPOBCKWW
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OK 6. OcymiecTBISTL IMOMCK W HCIOJb30BaHHE HMH(OpMaIMi, HEOOXOUMOH
s 3 (GEKTUBHOTO BBITOJHEHHS MPo(ecCHOHAIBHEIX 3aj1ad, TpodecCHOHAIbHOI0 1
JTUYHOCTHOTO Pa3BUTHSL.

OK 7. Hcnonp3oBaTe HH(DOPMAIIHOHHO-KOMMYHHKAIIHOHHEIE TEXHOJIOTHH B
nmpodeccuoHaILHON JIEITEILHOCTH.

OK 8. IlpaBuIBHO CTPOWTH OTHOIIECHHUS C KOJUIETaMH, C pa3IHIHBEIMU
KaTETOPUSAMH TpaxJaH, B TOM YHUCJIE€ C TMPEIACTABUTEISAMU  Pa3IHUIHBIX
HAI[MOHAJTBHOCTEH U KOH(ECCHH.

OK 9. YcraHaBauBaThL NCUXOJIOTHUECKUHN KOHTAKT C OKpPYKKarIIuMH.

OK 10. ApantupoBaThCS K MEHSIOIIHUMCS YCIOBHSAM IIPOo(heCCHOHAIEHON
NEeSATEIILHOCTH.

OK 11. CaMmocTosATenbHO oOmNpenensaTh 3aJadd  NOpoQecCHOHAILHOIO U
JTUYHOCTHOTO Pa3BUTHS, 3aHUMAThCS caMOOOpa30BaHMEM, OCO3HAHHO IIaHUPOBATH
MMOBBIIICHUE KBaIHU(DUKAIIUH.

OK 12. BremomasaTs npodeccHoHalbHBIC 3aJadd B COOTBETCTBHU C HOPMaMH
MOpaIH, IPoeCCHOHAIEHON STUKH U CITY)KEOHOr0 3THKETA.

OK 13. IlposgBasiTe HETEPHIMMOCThL K KOPPYNLMOHHOMY ITOBEJICHHIO,
YBaKUTEJIBHO OTHOCHUTHCS K ITPaBy U 3aKOHY.

OK 14. Opranm3oBbIBaTh CBOK JKH3Hb B COOTBETCTBHM C COIIMAIBHO
3HAUMMBIMH IIPEJICTABICHUSIMH O 3JJOPOBOM 00pa3e KU3HU, IOIEPIKUBATH JJOJKHBIN
ypOBEHL (PU3MUECKON IIOJTOTOBICHHOCTH, HEOOXOMUMEBINA IS COIHAJILHOM U
nmpodecCHOHAIBEHON JIEITSIEHOCTH.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DEATEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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PaccMoTpeHa Ha 3acelaHUM METOJHYECKOTO
CoBera I'TIOY «KemepoBckui
nmpoecCHOHAIBHO-

TEXHUIECKHUH TEXHUKYM»

ITpoToxos Ne 10 ot «20»__05__ 2022 .

ITporpamma yueoHou gucuuiinael OYIL.08 Maremarnka pa3zpaboTaHa Ha OCHOBE
denepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBHOIO CTaHJapTa CPEIHEr0o OOIEro
ooOpazoBanusa (janee — PI'OC) m nDpuMEpHOM OCHOBHOM 0O0pa30BaTEIbHOM

MpOoTrpaMMBbl JUCILIUILJIMHEI CpeJHETO OOIeTO 00pa30BaHUs.
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['ocymapcTBeHHOE nmpodeCCHOHATBHOE oOpa3oBaTenbLHOE yaUpexKIeHUE
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AHrujieBu4 Haraabs BiaaaumupoBHa, [IpeIo1aBaTeilb BEICIIIEU
kBamuurarmonHoir  kareropun ITIOY  «KemepoBckuii  mpodeccHOHAILHO-

TEXHUYECKUU TCXHHKYM».

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD
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1. HOACHUTEJBHAASA 3AIIMCKA

Pabouass mporpamma oO1meoOpa3oBarenbHOd yueOHOM auciummHbl OVYIL.O8
MateMaTHKa TNpeJHa3HadeHa IS M3YYCHUS MATEMaTHKH B IIPO(ECCHOHAIBHBIX
oOpaszoBaTenbHbIX  opraHmsamusax CIIO, peanmsywolmmx  o0pa3oBaTEIBHYHO
IporpaMMy CpPEIHEro o0I1Iero o0pa3oBaHMS B MOpeAeiaX OCBOCHHS OCHOBHOM
nmpodeccuonanpHoil oopazoBareabHoil nmporpammel CITO (OITOIT CITO) na 6Gaze
OCHOBHOT'O 00I11ero 00pa30BaHus IIPU MOJTOTOBKE PaO0OUUX KaJpOB.

IIporpamma pa3padoTaHa B COOTBETCTBUH ¢ TpeOoBaHusmu ®I'OC cpegHero
o0I11ero odopa3zoBaHus, MPEIABIBIAEMBIMH K CTPYKTYpE, COAEPKAHUIO U pe3yabTaTaM
OCBOCHHMS  y4eOHOM  JIMCHMIUIMHBI, Ha  OcHoBe IIpumMepHOM  OCHOBHOM
0Opa30BaTeNbHON IIPOrPaMMElI CpEeJHEro oO0Iero oOpa3oBaHHS, OJ00pEeHHOU
penreHueM (QeaepaJbHOr0 YYeOHO-METOJUUECKOro OOBEIMHEHHS II0 OOIIeMy
obpazoBaHui (mpotokon ot 28.06.2016 Ne 2/16-3); KoHuenmuenn pa3BUTHS
MaTeMaTHU4YeCKOro oopa3oBaHus.

Comep:kaHue MporpaMMbl JUCLHUILIMHBI HAmpaBICHO Ha  JOCTIKCHUE
CIeayIolllel Leau: oOecredeHHe BO3MOXXHOCTH HCIOJB30BaHMS MaTE€MaTHUYECKHX
3HAHUM W YMEHHUM B IIOBCEJHEBHON JKU3HU M BO3MOXHOCTH YCIICHIHOTO
IPOJOKEHUS O00pa30BaHMS II0 CIICLMAJIBHOCTSM, HE CBS3aHHBIM C MNPUKIAJHBIM
MCIIOJIb30BaHHEM MaTteMaTuku. OcBoeHHE coAepkaHUS JUCLHMILIMHBI MaTemaTuka
HaIlpaBJICHO Ha JIOCTHKEHHUE CIICIYIOIMUX 3aaa4:

— c(hopMHupoOBaTE IpeJICTABICHUS O MaTeMaTHKE KaK YHHBEPCAJILHOM SI3BIKE HayKHU,
CPEICTBE MOJICIUPOBAHUS SBICHHM U IMPOLECCOB, 00 HIECIX H METoJax
MaTEMaTHUKH;

—  pa3BUTh JIOTHYECKOE€  MBIIUIEHHE, MPOCTPAHCTBEHHOE  BOOOpaKEHHE,
AITOPUTMUUECKYIO  KYJIBTYPY, KPHUTHYHOCTHL  MBIILJIEHHS Ha  yPOBHE,
HEOOXOUMOM s Oyaymed mnpodeccCHOHAIbHOM JesSTeIBLHOCTH, a TaKXKe
MOCJIESIYIOILETO O0yUSHUS;

- BOCIIMTATh CPEACTBAMHU MAaTE€MaTHUKH KYJIbTYpy JHYHOCTH, IIOHMMAaHHE
3HAUMMOCTH MAaTE€MaTHUKH [JI HayYHO-TE€XHHYECKOro Mporpecca, OTHOIICHUE K
MaTEMaTUKE KaK K 4YacTH OOIIECUECIOBECUCCKON KYIBTYPBI 4E€pPEe3 3HAKOMCTBO C
UCTOPUEN pa3BUTUS MaTeMaTUKHU, SBOTIOIUEH MaTeMaTHIECKUX HIEH.

—  «OPEeJOoCTAaBHUTL KaXJIOMYy CTYJICHTY BO3MOKHOCTHE JOCTHXKECHUS YPOBHS
MaTEeMaTUUYECKUX 3HAHUM, HEOOXOJUMOTO JJIsl JaJdbHEeHIIeH yCHEIIHON KU3HHU B
0O0IIIECTBE ».

OO1eo0Opa3oBarenbHas yucOHas guciuiinHa OVYILO8 MaremaTuka sIBIsSICTCS
y4eOHOM JUCIUIUIMHOM o00s3aTenbHONM mOpeaMeTHOM obnactu «MaremaTuka U
napopmatukay DOI'OC cpegnero obmiero obpaszoBanusa. B yueObnom mrane ITTIC3
yueOnas guciumianHa OVYII.08 MaTtemaTHka BXOJUT B COCTaB MPOQPUIBHEIX YIeOHBIX

NVCLMIUINH 00I1e00pa30BaTEILHOIO IUKIIA.
Conepxanue yuebHoi mucnumnHbl OVIL.O8 MarteMattkiy easiisyeMoil B

I'TIOY KIITT, dopmMupyeTcs Ha OCHOBE CGunaﬂhﬁﬁlwﬁhﬁﬁﬁﬁ%ﬁﬁmﬁﬁ?m“CE"BE‘}

Bnageneu Hykoe Bagum eHHa CYOAPCTBEEHHOE
NMPOGECCHUOHANBEHOE OBPA3OBATENBHOE
YyHYPEXILOEHWE HEMEF’DBCHHH
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N3yuenune obiieoopazoBaTenbHon yueoOHoM aucuuininael OYIL.08 MaTtemaTuka
3aBepIIacTCs MOJBEJCHHUEM WTOroB B (popMe SK3aMeHa B paMKaxX IPOMEKYTOUHOU
aTTecTaluu cTyaeHTOB B mporecce ocBoeHus OIIOII CITIO ¢ monyueHueM cpegHEro
00IIIer0 00pa30BaHUs.

IIpy M3ydeHMH MaTEeMaTHKH IIPEIBABIAIOTCSA TpeOOBaHHS, COOTBETCTBYIOIIHE
HampaBIICHUIO «MaTeMaTHKa JJIs Ipo(eCCUOHATBHON IeITeIFHOCTIY, BMECTE C TeM
BRIMYCKHUK MOJYy4aeT BO3MOKHOCTHL HM3YUHWTh MAaTEMAaTHKy Ha Tropas3fgo Ooliee
BEICOKOM YPOBHE, U4TO CO3JacT (pyHIaMEHT IS JalbHEHIIero CEephe3HOTO HU3YUCHHS
MaT€MaTHKH B BY3€.

3yueHne MaTeMaTUKH HaIlpaBJI€HO Ha 00ECMEUEHUE YCIEIIHOTO MPOJODKCHUS
00pa30BaHUS BBIIIYCKHUKA IO CICIUAAJILHOCTSAM, CBSI3aHHBIM C IIPUKJIAJHBEIM
MCIIOJIE30BAHUEM MaTE€MaTUKH, IS OOECIEYECHUS BO3MOKHOCTH YCIIEIIHOIO
NPONOKEHHUS O00pa30BaHHUS MO CHEIHUAIBHOCTSM, CBS3aHHBIM C OCYILUECTBICHHEM
Hay9YHOU M HUCCJIENOBATEIbCKOU JIEATEIILHOCTH B 00JIaCTH MAaTEMAaTUKH U CMEXKHBIX
HayK.

Ilpy wn3ydyeHMH MaTeMaTHKH OOJBIIOE BHHUMAaHHE VYICISIE€TCS pPa3BUTHIO
KOMMYHHUKATHBHEIX yYMEHHUH ((pOpMYJIHpPOBaTh, apryMEHTHPOBAThH U KPUTHUKOBATh),
(GOPMHPOBAaHHIO OCHOB JIOTHYECKOT'O MEIIIICHUS B YacTH IIPOBEPKH HCTUHHOCTH U
JTOXKHOCTH YTBEPXKICHHH, MNOCTPOCHUS IIPUMEPOB MU KOHTPIPHUMEPOB, LECMOUYEK
yYTBEPXKJIeHHI, (POPMYIMPOBKH OTPHUIAHMII, a TaKKe HEOOXOJUMEIX M JOCTATOUYHEIX
ycaoBuii. TpebGoBanms, copmynupoBanHble B paszjene «l'eomeTpus», B OoJbIIeH
CTEIICHU OTHOCSTCS K Pa3BHUTUIO IIPOCTPAHCTBECHHEIX MPEACTABICHUI B rpapUIecKuX
METOJIOB, 4eM K ()OpMaIbHOMY OITHCAaHUIO CTEPEOMETPHUISCKHX (DaKTOB.

PexkomeHayeMoe KOJTHYECTBO YACOB HA OCBOEHHE NMPOrpaMMbI JHCIHILJIHHBI:

MaKCHMaJIbHasl yueOHas Harpy3Ka cTyjieHTa — 322 Jaca, B TOM YHCIIE:
o0s13aTenbHAs ayqUTOpHAs yueOHasl Harpy3ka cTyeHTa — 238 Jacos;
caMocTosTeIbHas padora — 84 yaca.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DBATEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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2. TJAHUPYEMBIE PE3VJIbTATBI OCBOEHUSI YYEBHOW
MTUCHUTIIAHBI

Conepxanne yucOHoM nuciuiuinHel OYIL.0O8 Martemaruka HampaBlI€HO Ha
pa3BUTHE YHHBEPCAIBHBIX YYEOHBIX JICHCTBHI, (OPMHUpPOBAHHE JITHYHOCTHEIX,
METalpeAMETHBIX M NOpeAMETHBIX pe3ynbratoB PI'OC cpennero obiiero
oOpa3oBaHMSI, a TakKke claeayrmux oommx koMmiereHnuu OI'OC cpegHero
mpo(ecCHOHATLHOTO 00pa30BaHMS o CIIEIIMAILHOCTH 40.02.02
IIpaBooxpaHuTEIbHAA NEATEIBHOCTD:

OK 1. IloHuMmaTh CYIIHOCTR M COLMAJBHYK 3HAa4YUMOCTBh CBOEM OyayIleH
nmpodeccuu, IPosBIATE K HEH YCTONIHUBBIN HHTEPEC.

OK 2. TloHMMaTe M aHaJW3UPOBATHL BOIMPOCHEl ILIEHHOCTHO-MOTHBALIMOHHOM
cpephl.

OK 3. Opranu3oBbIBaTb COOCTBEHHYIO JICSTEIbHOCTH, BBIOMPAaTh THIIOBEIC
METOJII M CIOCOOBI BBIMONHEHUS IIPo(eCCHOHAIBHBEIX 3ajad, OIICHHBAaTh HX
3¢ (PEeKTUBHOCTE U Ka4eCTBO.

OK 4. IIpyHUMaTh pPEUICHUS B CTAaHJAPTHBIX M HECTAHJAPTHEIX CUTYyaIl[UsiX, B
TOM UHCJIE CUTyallusiX pUCKa, U HECTH 3a HUX OTBETCTBEHHOCTE.

OK 5. [IIposBasiTb NCHXOJIOTUYECKYH) YCTOMYHMBOCTE B  CIIOKHBIX U
KCTPEMAabHEIX CHTYyaIUsIX, IpeaynpekaaTh U pa3pelraTb KOH(PIUKTEL B IpoIlecce
Mpo(eCCHOHAIBHON ICATCILHOCTH.

OK 6. OcymecTBIsSThL IMOMCK M HCIOJIB30BaHHE MHMOPMAIMH, HEOOXOIUMOM
s 3 (GEKTUBHOTO BBITOJHEHHS MPo(ecCHOHAIBLHEIX 3aj1ad, TpodecCHoHaIbHOI0 1
JTUYHOCTHOTO Pa3BUTHSL.

OK 7. Hcnonp3oBaTh HH(PpOPMAIIMOHHO-KOMMYHHKAIIMOHHBEIE TEXHOJIOTUH B
nmpodecCHOHAIEHON JIEITSIEHOCTH.

OK 8. IlpaBunbHO CTPOMTH OTHOIIEHUS C KOJUIETaMH, C pPa3JIUYHBIMHA
KaTETOPUSAMH Tpa)xJaH, B TOM YHUCJIE€ C TMPEIACTABUTEISAMU  Pa3IHUIHBIX
HAI[MOHATBHOCTEH U KOH(PECCHH.

OK 9. YcraHaBauBaTh IICUXOJOTHYECKUN KOHTAKT C OKPYIKAOILUMH.

OK 10. ApanTtupoBaThCd K MEHSIOIIUMCS YCIOBHSAM IIpoQeCCHOHATBHON
JIESTEIIBHOCTH.

OK 11. CamocTosATenbHO oONpenensaTh 3aJadd  NOpoeCcCHOHAILHOIO U
JTUYHOCTHOI'O Pa3BUTHUS, 3aHMMATLCS caMOOOpa30BaHHEM, OCO3HAHHO IMJIAHUPOBATH
MMOBBIIICHUE KBaIHU(DUKAIIUH.

OK 12. BremomssaTs npodeccHoHalIbHBIC 3aJadd B COOTBETCTBHH C HOPMaMH
MOpaJIH, Tpo(PeCCHOHAILHON ITHKH U CITYKEOHOI0 3THKETA.

OK 13. IlpogBasATe HETEPNHMMOCTHE K KOPPYNIMOHHOMY ITIOBE/ICHHIO,
YBaXXUTEIIEHO OTHOCHUTHCS K IPaBy U 3aKOHY.

OK 14. Opranm3oBeIBaTh CBOK JKH3HB B COOTBETCTBHHM C COIIMAIBHO

SHAYHUMBIMH IIPCACTABJICHHUAMH O 3]10POBOM DGPHBE AHU3HH, 110 TISATOJIKHBIH
3 HHOW Nognncsio

ypOBEHEL (PU3NYECKOH ITOATOTOBICHHOCTH, HEOOXOMUMEHL oI ecCOMHAMEROM:AMEE20

e Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
PO eCCHOHANBHOM 1EATEILHOCTH. NPO®ECCHMOHANLHOE OEPA3OBATENBLHOE

YYPEXOEHME KEMEPOBCKWW
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Pe3yabTaThl OCBOCHHS YUEOHOM TUCHHIIIHHBI

B cooTBeTcTBHHU ¢ PI'OC COO

TeMbl 3aHATHH

JIHYHOCTHBIE:

— c(popMIPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYVIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U OOMIECTBEHHOU
OpPAKTUKH, OCHOBAHHOTO HA  OUAJIOTE KYABTYP, a4 TaKxKe
pasmmgHeIX  (POPM  OOMIECTBEHHOTO CO3HAHWA, OCO3HAHHUE
CBOET0 MECTA B MOTMKYABTYPHOM MHUPE;

— Cc()OpPMUPOBAHHOCTE OCHOB caMOpa3BUTUA 151
CAMOBOCIIMTAHHUA B COOTBETCTBHH C
0OmIeYeI0BEYSCKMMHA [EHHO CTAMHA 151 UaeaaMH

rPakJIaHCKOT0 00mIECTBA;

— TOTOBHOCTR MW CIIOCOOHOCTR K CAMOCTOATEIBHOM,
TBOPYECKOU U OTBETCTBEHHOMN JEATEIBHOCTH;

— TOJICPAHTHOE CO3HAHUE W MHOBEOCHHE B IMOJIUKYJILTYPHOM
MHPE, TOTOBHOCTh M CMOCOOHOCTE BECTH AMAIOT C APYTUMH
JFOARMH, IOOCTUTaTh B HEM B3aUMONOHUMAHUA, HAXOIWUTH
O0IIME HENNU U COTPYIHUYATE IS UX I0CTHKEHUS,

— HAaBBIKM COTPYOHMYECTBA CO CBEPCTHUKAMU, JETHBMH
MIAIMIEr0 BO3pacTa, B3POCIBEIMA B 00pa3oBATEIBEHOMH,
00IIECTBEHHO MOJIE3HOMH, yueOHO-UCCIEN0BATENLCKOM,
OPOEKTHOU U IPYIrUX BUAAX OEATENBHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIE
CaMO00pa30BAHUIO, HA  HOPOTSIKEHUM  BCEHM  KHU3HM,
CO3HATENRHOE OTHOIIEHUE K HEMPEPEIBHOMY O00pa3z0BaHUIO
KaKk  YCIOBHIO yCOEMHON  OpO(PECCHOHAIBHOM U
00meCcTB eHHOH JIeATEILHOCTH;

Paznensr 3,4,8.9,10,11,12

Pazmensr 1-13

Pazmemsr 1-13
Pazmemsr 1-13

Pazmemsr 11.12.13

Pazmemsr 11,12.13

MeTanpeaMeTHbIe:

— YMEHHME CaMOCTOATEIBHO OTPEAEIATh eI AEATEMIEHOCTH U
COCTABIIATE IJIAHEI NeATeILHOCTH; CaMOCTOATEILHO
OCYIIECTBJIATE, KOHTPOJIMPOBATE 51 KOPPEKTUPOBATE

NEATENBEHOCTD; MCIIOJIB30BATh BCE BO3MOMKHBIE PECYPCHI LA
OOCTHIKEHUA IMOCTABJIECHHBIX IEAEH M pean3aliuy ILUIAHOB
OEeATEIbHOCTH; BEIOUPATE YCIENIHBIE CTPATETUH B PA3TMUHEBIX
CUTYyaIUIX;

— YMEHHME MPOAYKTHUBHO OOMIATBECA M B3aUMOIEHCTBOBATEL B
MNPOLIECCEe COBMECTHOM NEATENBHOCTH, YYWUTHIBATH MO3ULIMH
OPYTUX YYACTHUKOB AEATENBRHOCTH, S(P(PEKTUBHO paspemarsb
KOH(DJINKTHI;

—  BIAACHWE  HABBIKAMH  MO3HABATEIBHOM,  Y4e€OHO-
UCCIIEIOBATENBCKON U MPOEKTHOU OEATEIIEHOCTH, HABBIKAMM
pazpemenus nOpoOiemM; CHOCOOHOCTE W TOTOBHOCTH K
CAaMOCTOATENBHOMY IMOMCKY METOQOB PENIEHUS MMPAKTUYECKUX
3a71a4, IPUMEHEHHUIO PA3JIMIHEIX METOOB MO3HAHUAA;

— TOTOBHOCTE M CHOCOOHOCTR K CaMOCTOSATEIRHOU
MH()OPMAIIMOHHO - MO3HABATEIHbHON IEATEILHOCTH, BIAICHUE
HABBIKAMU TIOJY4E€HUA  HEOOXoaumou wuH(OpManuu U3
CJIOBAPEH pa3HBIX TUIIOB, YMEHHE OPHUEHTUPOBATHCA B
pPa3MMUHBIX ~ MCTOYHHUKAX  WHPOpPMAINHM,  KPUTHUECKHU
OLEHMBATE M MHTEPHPETUPOBATE MH(POPMAIIMIO, MOTYIAEMYIO

MODWK

H3 Pa3JIMUYHBIX HCTOYHHUKOB, Bnageney

— BJIAJCHHUC A3BIKOBBIMH CPEOCTBAMH. YMCHHC ACHO, JIOTHYHO

Pazmensr 1-13

Paznemsr 1-13

Pazmensr 1-13

Pazmensr 1-13

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

aT:  240B73B95918A0ECE49D1B900942A42A03ACEBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBEHOE OBPA3OBATENBHOE

YYPEXOEHWE KEMEPOBCKWMW

P A M S S A A P § 1S sl DAL @S iFi Al T sl i ALF IE A

Nencteutened: ¢ 21.01.2022 no 21.04.2023

10



M TOYHO M3JIdararb CBOK TOUKY 3PEHHA, HCIOJb30BAThH
aIEKBATHEIE A3BIKOBEIE CPENICTBA;
— BIAJCHUE HABBIKAMH ITO3HABATENBHON pEPIEKCHH KAaK

Pazmensr 1-13

OCO3HAHMSA COBEPUIAEMBIX MEHCTBMI M MEICIMTENbHBIX | Pasmemsr 1-13

MNPOLIECCOB, UX PE3YJITATOB M OCHOBAHWI, T'PAHUI] CBOETO

3HAHWUSA U HE3HAHWA, HOBBIX MO3HABATEIBHEIX 34/1a4 U CPENICTB

IUISA UX JOCTUKECHUS.

IIpeaMeTHbIE:

— Cc(opMHPOBAHHOCTE NPEACTABICHUM O Maremaruke kak | Pazmen 1.

JaCTH MHPOBOM KYJBTYPEI M  MeCTa MaremMaTtuku B | Bepenune. YUucnoBele U OyKBEHHEBIE

COBPEMEHHOHM  LMBUIM3AUUM, O CHIOCO0AX OMMCAHWUA HA | BEIPAKEHUI.

MATEMATUYECKOM S3BIKE ABJIEHUH PEATTEHOTO MUPA; Paznen 2. Kopum, creneHun wu
0T apu(PMEIL.
Paznen 6. OCHOBEI TPUTOHOMETPHH.
Pazmen 13. YpaBuenus 51
HEPABECHCTBA.

Paznen 10. Hauama mareMaTHaecKoro
aHa3a.

Pazmenl 1.0O0neMBI TET U IUIOTAOH HUX
MOBEPXHOCTEM.

— Cc(OPMUPOBAHHOCTE MNPEACTABICHUHM O MATEMATHUYECKUX
NOHATUAX KAaK O BAXKHEHIIMX MATEMAaTHUECKUX MOJEIIX,
MO3BOJITIONINX OMUCHIBATE M M3YUATh PA3HBEIE IPOIECCH |
ABJIEHUA; IOHUMAHHE  BO3MOMKHOCTH AKCHOMATHYECKOTO
MOCTPOEHUS MATEMATHYECKUX TEOPUH; BIANEHHE METOAMHU
NOKA3aTENbCTB W QITOPUTMOB  PEMIEHUA, YMEHHE MX
NPUMEHATE, TPOBOOUTE AOKA3ATEILHEIE PACCYKICHUA B XOIE

pereHns 3a1a4; BJIAJEHUE CTAaHOAPTHBIMH IIPHEMaMu
pELIEHUA pPallMOHAIBHBIX U UPpalOHaIbHEIX,
MOKa3aTeIbHEIX, CTEHEHHEIX, TPATOHOMETPHUUECKUX

VPABHEHHUHM W HEPABEHCTB, WX CHCTEM; HCIIOJE30BAHUE
FOTOBBIX  KOMIBIOTEPHBIX IIPOTpamMM, B TOM YHCIE A
MOMCKA MYTH PEIIEHUA U WLTIOCTPAMN PEHIEHUA YPABHEHUU
M HEPAaBEHCTB, MX CHUCTEM; HCIIOJB30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOTPaMM, B TOM YHCIE U1 ITOMCKA ITYTH

Pazmen 1.

Beenenue. YUucnoBele n OyKBEHHEIE
BBIPAKECHUS.

Paznen 2. Kopuu, crenenun wu
n0rapu(Met.

Paznen 6. OCHOBEI TPUTOHOMETPHH.
Paznen 13. Ypapuenu u
HEPABEHCTBA.

Pazmen 10. Hauama mareMarHaeckoro
aHa3a.

Pazmenl 1.00neMBl TE U IUIOTAOH HUX
HOBEPXHOCTEH.

pemIeHNA W WJUIIOCTPALMH  PELIEHWA  YPaBHEHUHU U

HEPABEHCTB;

— copMupoBaHHOCTE TpeacrtaBiaeHuilt 00 ocHOBHBEIX | Pazmen 3. [lpameie u miockoctu B
MOHATHAX, UOEAX U METOTaX MATEMATUUECKOTO aHAJIN3A; | IPOCTPAHCTBE.

BJIAICHUE  OCHOBHBIMH  HOHATUAMH O IUIOCkux ¥ | Pazmen 5. KoopauHartel U BEKTOPEL.
OPOCTPAHCTBEHHBIX reoMerpuueckux (¢urypax, wux | Pazmen 7. OyHKuMM, UX CBOWCTBA H
OCHOBHEIX  CBOMCTBAaX; C(hOpMHUPOBAHHOCTE  yYMEHUA | rpauku.

pacmo3HaBaTh HA UEPTEXKAX, MOAEISAX M B PEATbHOM MHpPE
reoMeTpuueckue  (PUrypel;  OPUMEHEHHE  HM3YYEHHBIX
CBOMCTB TeOMETpHUECKNX (uryp U (POpMysa AAs PEUICHUA
reOMEeTPUUECKNX  3aJa4 W 3aJad ¢ IPAKTHIECKUM
COAEPKAHUEM;

Paznen 8. MuororpanHuku.
Paznen 9. Tena BpanieHus.
Pazmen 11.00meMBI TET ¥ TLIOTIIATH UX
MOBEPXHOCTEM.
IOKYMEHT MOAMNWCAH

—  ¢(pOpMIPOBAHHOCTE MPCACTABNCHMA O MPONECCRX. K
ABICHUAX, WMEIONINX BEPOSATHOCTHBIN
CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJEHOM MHpe, 00

MK

Eﬂp dKT E‘p, Bnanefky

=|

P e e R KON OHHATORH

PaggeBanumdri2unans-c oIS MEHEBL TRE 15051
NPOECCUOHANBHOE OBPA30BATENLHOE o
B KEvEdbackMATEMATUUECKOH
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OCHOBHBIX IMOHATHUAX JJEMEHTAPHOU TEOPHH BEPOATHOCTEM;
YMEHUH HAaXOJIUTE U OLICHUBATH BEPOATHOCTHU
HACTYIUTEHUS COOBITMH B  MPOCTEHIIMX MPAKTHIECKUX
CUTYAaIlMsX U OCHOBHBIE  XAPAKTEPHUCTHKH CIIYIalHBIX
BE/IMUMH; BIAJCHUE HABBIKAMM MCHOJB30BAHUA TOTOBEIX
KOMITHFOTEPHBIX IPOTPaMM IIPH PEMIEHHUH 3a7ad.

CTATHCTHKH.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu:

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPO®ECCUOHATIEHOE OBPA30OBATENBHOE
YYPEXOEHWME KEMEPOBCKWA
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Tpeboranus k pe3yjisTaTaM

YrnyOneHnusiii ypoBEHb

«CHCTEMHO-TEOPETHYECKNE PE3YIBTATEI»

Pasnen I1. BoInnycKHHK HAYYHTCSH IV. BoInyCKHHK IOJIVUHT
BO3MO:KHOCTb HAYYHTHCS
OneMmeHTel | —  CB0oOOZHO ~ OMEPUPOBATH  MOHATHAMU: | — OmnepupoBars MOHATHEM
TCOPHUH KOHCYHOC MHOMKECTBO, MHOKCCTBO, DJJICMEHT | OIIPCACICHHA, OCHOBHBIMHM BHIAMH
MHOKCCTB MHOKECTBA, IO IMHO KECTBO, IIEPECCUCHUE, ﬂnpe;[mem{ﬁ, OCHOBHEIMH BHIAMH
1%t 00BEIMHEHNE W PA3HOCTH MHOKECTB, YHUCIIOBEIE | TEOPEM;
MAaT€MaTHd | MHOKECTBA HA KOOPAMHATHOM IMPAMOM, OTPE30K, | —  MOHMMATH CyTh  KOCBEHHOTO
€CKOH UHTEPBAJI, TOJIYUHTEPBAIL, MPOMEKYTOK C | 10KA3aTEIbCTBA:
JIOTHKH BBIKOJIOTOH TOYKOH, rpaqmqecme — OMEPUPOBATH MOHATHUAMH CUETHOTO
OIpEeaCcTaBJICHHUC MHOKCCTB Hd KOOPOHHATHOW | i1 HECYETHOTO MHOKECTBA;
INOCKOCTH, — MPUMEHATH METOJ] MAaTEMATUUECKOM
— 3aJaBaTe MHOXKCCTBA IICPCUHUCIICHHCM H HMHIYKIHH n | ITPOBEICHHA
KHpHKTEpHCTHIIECI{HM CBDﬁCTBDhi; pacc}:}ﬁﬂeﬂ-[,{ﬁ MU J0Ka3areJLCTB U HpH
— DHEpHpDBﬂTB [MOHATIHAMI. }VTBEpH{,I[EHHE, peme}n{u 3amad.
OTPUIIAHUE YTBEPKACHUA, UCTUHHBIE U JIOKHBIE | B MOBCEIHEBHOM KW3HM U 0OPHU
YVIBEPKIEHUA, IPUYUHA, CIEACTBUE, YACTHBIM | M3YYEHUH OPYTUX MPEIMETOB:
cayd4au OOmiero yreepKaeHus, KOHTPIIPUMED; _ HCIIONE30BATE TEOPETUKO-
—  TPOBEPATH  NMPUHAMNEKHOCTh  BIEMEHTA | MHOKECTBEHHBIMN A3BIK U SA3BIK JJOTUKH
MHOKECTBY; — HAaxXOOWUTh II€PECEYCHHE U | UId ONMMCAHUA PEATBHBIX IIPOILIECCOB U
OOBEINHEHME  MHOMKECTB, B TOM  YHCJIE | ABJICHUM, OPU PEIICHUN 3a1a4 APYIrHUX
OpPENCTABICHHBIX Tpauueckl Ha YHUCIOBOM | yU€OHBIX IPEIMETOB.
OPAMOU M HA KOOPAMHATHOM IJIOCKOCTH;
— OPOBOAUTH AOKA34TEIbHBIE PACCYKICHUA IJIA
000CHOBAHM S UCTUHHOCTH YTBEPIKICHUIM.
B moBCEOHEBHOM KHU3HM W NOPH H3YUECHUU
IPYrUX IMPEIMETOB:
— WCIOJB30BATh UYMCIOBBIE MHOJKECTBA HA
KOOPAWHATHOU MNPAMOM M HAa KOOPAMHATHOU
MJIOCKOCTH I OITMCAHUA PEATBHBIX ITPOIECCOB
1 SABJICHWH;
— MPOBOJUTH [OKA3aTEIbHBIE PACCYXKIECHHA B
CUTYAIMAX IMOBCETHEBHOU KWU3HU, MPU PEIIEHUN
347044 U3 IPYrux MpEeaMeETOB.
Yucma u |-  CsobomHo  omepupoBarh  MOHATHAMH: | — CBOOOJHO OMEPHPOBATH YHCIIOBEIMH
BBIPDAKCHHUA | HATYPAJIIbHOE 4YHCI0, MHOKECTBO HATYPAJIBHBEIX | MHOKECTBAMM IIPH PEIICHHH 3a1a4,

qUCEeJI, IEJI0€ YHCJI0, MHOKECTBO IEJILEIX YHCEel,

— IHOHHUMATL TIPHYHHBEI W OCHOBHEIC

0ObIKHOBEHHAas 1Opo0p, necaruuHas JapoOsb, | unen pacmupeHus YN CIOBBIX
CMEMIAHHOE  4YHMCI0, PAlMOHAJIBEHOE  YHCIIO, | MHOKECTB;

MHOKCCTBO pPanOHAIBHBIX UMCEI, | — BiageTe OCHOBHBIMH HOHATHAMH
UPPANMOHAIEHOE YHCIO0, KOPEHB CTEMEHU 1, | TEOPHH ACIUMOCTH TMPH  PEIIECHUH
IEHCTBUTEIILHOE qHUCIIO, MHOJKECTBO | cTaHIapTHBIX 34144,

eHCTBUTEILHEIX qUCEII reOMeTpudeCKad | W

A . P UM nm%%CTHBHEHHH 0
WHTEPIIPETATINA HATyPaJIbHBIX, HEIBIX, by MHQNESTB € /K0 SEENIE KCHELX MG B 20
AIMMOHATLHEIX, NEHCTBUTEILHEIX YACEII, Bnageneu|  JKykoe Bag 4, TOCYOAP

part » A : _HPDmEEEMﬁ EPﬁBDEAT%T@&EEﬁEHTE
— TOHMMATh W OOBACHATH PA3HUIY MEKIY Tﬂﬁﬂ%ﬁﬁkﬁf@%%”%mﬁmOBﬂw
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[MO3UITMOHHON ¥ HEMO3HUI[MOHHOH CHCTEeMaMH
3AIIHUCH YU CEIT;

— HNEPEBOAUTH YUCIA M3 OJHOM CHUCTEMEI 3aIUCH
(CUCTEMEI CUMCIIEHH:A) B APYTYIO;

— [OKa3plBaTh W HCHOJIL30BATH IPU3HAKHU
OEMAMOCTH CYMMBI W HOPOW3BEICHUS MIPH
BBIMTOJIHEHUM BEIYUCIEHUN U PEIIEHUM 3a1a4;

— BBIIOJTHATHE OKPYITIEHHE PAlIUOHAIBHBIX H
UPPAIMOHATEHBIX YACETT C 3aaHHOU TOUHOCTHIO;
— CPAaBHUBATH JEUCTBUTEIBHBIE UACIA PA3HBEIMH
coocobamu;

— YOOpAAOUMBATH YMCIA, 3AMUCAHHBIE B BHUIE
OOBIKHOBEHHOM W OECATHYHOM Opodu, umcia,
3aIMCAHHEIEC C UCITOJIB30BAHUEM
apu(PMETHUECKOTO KBAAPATHOTO KOPHSA, KOPHEH
CTerneHu Oompmie 2;

— "Haxomute HOJ1 u HOK pa3zusimu cmocobamu u
MCITOJIL30BATE UX MPU PEIIEHUH 3a1a4;

— BBINOJHATE BBIYUCIECHUSA U MPEoOpazoBaHUA
BBIPAKEHUM, COOEPIKAMMX  OEHCTBUTEILHBIC
qUCIda, B TOM UHMCIE€ KOPHH HATYpPAIbHBIX
CTCIICHEH

—  BBINOJIHATH
npeoOpa3oBaHuA
TOTAPU(PMHUIECKIX,
UPPAMOHATBHBIX BEIPAKECHHM.

B moBCEOHEBHOU KH3HM W NOPH H3YUEHUU
OPYTUX IIPEIMETOB:

CTaHIAPTHBIE TOMKIECTBEHHBIE
TPUTOHOMETPUYECKUX,
CTETICHHBIX,

TPUTOHOMETPHUYECKHX,
IOTapU(PMUIECKUX, CTEIEHHBIX
BBEIPAKCHUIM;

— Biaamers  (popmysnonn  OmHOMA
Hrrorona;

— NPUMEHATE HOpPU PEHICHWH 3a7ad
TEOPEMY O JIMHEMHOM IPEACTABICHUN
HO/L;

— NPUMEHATE NOPU PEHICHWUH 3a1ad
Kuraickyro Teopemy 00 ocrarkax;

— NPUMEHATE NOPU PEHICHWUH 3a1ad
Mamnyto Teopemy Depma;

— YMEThH BEINOJHATEL 3a0UCh YUCIA B
ITO3HIIHOHHON CHCTEME CUHCIICHHA;

— NPUMEHATE HOPU PEIICHUH 3a1ad
TEOPETUKO-UHUCIIOBEIE (pyHKIMUA:
UUCIIO U CyMMAa JIenuTene, () YHKIHIO
Junepa;

— TPUMEHATE HOpPU PEHICHWH 3a7ad
LIEMHBIE Ipo0u;

— NPUMEHATE NOpPU PEHICHUH 3a1ad
MHOTOYIEHBI C JEUCTBUTEIBEHBIMA H
LIEJIBIMH KO (p(purinenramu;

— BJIAJETH MOHATUAMH IIPUBOIAMBIA U
HETPUBO TMMBIH MHOTOWIEH 151
OPUMEHATH UX IIPU PENICHUH 34144,

— NPUMEHATE HOpPU PEHICHWH 3a7ad

OCHOBHYIO TEOPEMY AT EOPHI;

— BEIITOJIHATE H 00LACHATE CPABHCHHUEC | — NIPUMEHATE IIPU PELICHUH 3a7ad

PE3yJIbTATOB BBIUHMCICHUNA Py PEIIECHUH npDCTeﬁmHe q)}q{l{u}ﬂ{ KOMIDICKCHOH

[TPAKTHYCCKUX 3agad, B TOM YACIC | mepeMEHHOU KAk TEOMETPUYECKUE

OPpUOINKEHHBIX BBEIUH CJICHHIH, HCIOJB3YA | rrpeoOpazoBaHms.

pas3HbBIE CIIOCOOBI CPABHEHUH;

—  3a0UCHIBATE, CpaBHHBATE, OKPYTJIATE

THUCJIOBEIE JAHHBIC PEANBLHBIX BEIMYHH C

HUCIIOJIE30BAHHEM PA3HEIX CHCTEM H3MCPCHHA,

— COCTAaBJIATH U OLIEHUBATH PA3HBIMH CITOCO0aMH

THUCJIOBBIC BEIPAKCHUA TPH peIICHUH

MPAaKTHYECKUX 3amady W 3a7ady W3 JOpPYIrux

yaeOHBIX NPEIMETOB.
YpaBuenus |-  CpobomHO  OmEpUPOBATH  MOHATHAMH: | — CBOOOJHO ONpENENsTh THUI H
151 ypaBHEHHE, HEPaBEHCTBO, PAaBHOCHWIIBEHEBIE | BBIOMPATH METO[ peIIeHIA
HCPAaBCHCTB | ypaBHCHHUA U HEPABCHCTBA, YPaBHEHUE, | MOKA3ATEIBHEIX W JOTAPU(PMUIECKUX
a ABJIAIONIEECS CIEACTBUEM OPYrOr0 YPaBHEHH:A, | YPABHEHUH 51 HEPABCHCTB,

YpPaBHCHHA, PABHOCWIBHBEIE HA MHOJKECTBE, | HPPALITMOHAIEHBIX ypaBHEHUH 51

PaBHOCHIBHEIE TPE0OPA30BAHNSA YPABHEHUIM, HEPABCHCTB, TPUTOHOMETPHICCKUX

— pemars pa3sHeleé BHUABI YPAaBHEHUM U
HEPAaBEHCTB U MX CHUCTEM, B TOM HYHUCIE

HEKOTOPBIE YPAaBHEHUA 3-U U 4-M CTEIIOHOHy«
IpoOHO-PAIMOHATEHEIC H HPPAIMOHATBHEIE, 2!

— OBJIAOCTH OCHOBHEIMH THITAMH

YPABHEHUH M HEPABEHCTB, UX CHCTEM;

- caRRthO ndie

CHCTCMEI

TP HEITHBEX (/DABHEH BI(942A42A03ACBB20

— IR CHOR R oty Das Crmi
 HERAAEIHET Y STAPAETpAMYL . ...
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MOKA3aTE/IbHBIX, TOTapU(PMHUIECKUX,
UPPALMOHAIBHEIX, CTEIIEHHBIX YPABHEHUM U
HEPABEHCTB W CTAHOAPTHBEIMM METOJAMHM MX
PELIEHNH U MPUMEHATH MX IPU PEIIEHUM 3a1a4;
— NOpPUMEHATH Teopemy bedy Kk pemeHuto
YPABHEHMI; — MPUMEHATE Teopemy Buera mia
pPELIEHNs HEKOTOPHIX YPABHEHHH CTEIEHH BBIIIE
BTOPOMU;

— MOHUMATH CMBICI TEOPEM O PABHOCHIILHBEIX H
HEPABHOCHUIBHBIX TIPE00pa30BaAHUAX ypPaBHEHUM
U YMETh UX JTOKA3BIBATE;

— BJIAOETh METONAMHM pPEUIEHUA YPABHEHHM,
HEPABEHCTB M MX CHUCTEM, YMETh BBEIOMPATH
METO PEIIEHUS U 000CHOBEIBATE CBOU BEIOOD;

—  WCNONB30BATE METOJ  MHTEPBAIOB  [JIA
pEelIeHUs HEPABEHCTB, B TOM 4YHCJIE APOOHO-
pPalMOHAIBHEIX M BKIKOYAONIMX B celd
UPPALMOHAIEHEIE BEIPAKEHUA;

— pemare amredpaudeckue ypaBHEHUA W
HEPABEHCTBA W MX CHUCTEMBEI C IlapaMeTpaMu
anreOpanueckum U rpapuIeCKuM METOJAMU;

— BJIAJETh PA3HBIMM METOJaMU AOKA3aTEILCTBA
HEPABEHCTB;

— pemaThs yPaBHEHUS B LEIBIX UM CIAX;

— u300paxare MHOMKECTBA HAa ILIOCKOCTH,
3a7aBaeMbBIC YPABHEHUSMH, HEPABEHCTBAMH U UX
CHCTEMAMU;

— CBOOOJHO WCMOML30BATE TOKIECTBEHHEIE
npeoOpazoBaHus TIPU PEIIEHUM YPABHEHUN U
CUCTEM YPABHEHUH.

B mDoBCeZHEBHOM JKM3HU U IPU H3YICHUH
OPYTUX OPEIMETOB:

—  COCTaBJATH M pemarbk  ypaBHECHUA,
HEPABEHCTBA, UX CHCTEMBI IIPH PEHIEHWUN 33144
OPYrux ydeOHBIX MTPEIMETOB;

—  BBINOJHATE  OLEHKY  OpaBAomomoous
pe3yJIbTATOB, IMOJYYAEMBIX TIPU  PELIECHUH
Pa3IMYHBIX YPAaBHEHWH, HEPABEHCTB U UX CHCTEM
OpyU  PEmIeHWM  3aJad  APYyrux  yueOHBIX
IPEIMETO B;

— COCTABIATE M pemars VYpaBHEHUSA U
HEPABEHCTBA C MapaMeTpamMl MpU PEUICHUA
3a7a4 OPYTUX YUEOHBIX OPEIMETOB;

— COCTABJATH YPABHEHUE, HEPABEHCTBO WM MX
CUCTEMY, OMUCHIBAIONIAE PEATBHYIO CHTYAIIUIO
WA MPUKIAJIHYI0 3aady, HWHTEPHOPETUPOBATH
MOJTyIEHHBIE PE3YIbTATHI;

— HCMIOIB30BAaTH IMPOTPAMMHEIE CpPEACTBA IIPU
PELICHNN OTIECIBHEIX KJIACCOB YPABHEHUN HCeptibuk
HEPABEHCTB. Braneney

— HOPUMEHATh NPU PEHIEeHUH 3aaad
HepaBeHcrBa Komm - byHAkOBCKOTO,
bepnynmm;

— HUMETE OPEACTABICHUE 0

HEPABEHCTBAX  MEXAY  CPEOIHUMHU
CTEIEHHBIMH.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

AT 240B73B95918A0ECE49D1B900942A42A03ACBB20
Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE

OyHKumm

— BJ’[H,I[E‘TE [MOHATHUAMHM. 3dBUCHUMOCTE BCIIHYHMH,

NPOSECCHUOHANBHOE OEPA3OBATENBHOE

— L BAAACTD. . O HATHEN . ACHMHATOTEE . M
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(yHKIMA, aprymMeHT u 3HaueHue (DyHKI[UH,
001acTe ONpeneneHus W MHOKECTBO 3HAYECHUU
¢yukmmu, rTpaduKk  3aBUCUMOCTH, Trpaduk
¢yHkmy, Hymm — QYHKIMH,  IOPOMEKYTKH
3HAKOMOCTOSHCTBA, BO3pPACTAHUE HA UYHUCIOBOM
OpOMEXKYTKE,  yObIBaHME  HA  YUCIOBOM
IPOMEKYTKE, HAuOOIbIIEEe W HAUMEHBIIEE
3HaueHue (PyHKIMH HA YUCIOBOM IPOMEKYTKE,
nepuoandeckas (PyHKUMA, MOEPUOA, YETHAd U
HedeTHas (PYHKIUM; YMETh IPUMEHATE 3TH
MOHATHA ITPU PEIICHUM 3a7a4;

— BJIAIeTh TMOHATHEM CTENEHHASA ()YHKINL,
CTpOUTE €€ Tpauk U YMETh HOPUMEHATH
CBOMCTBA CTEMEHHOW (PYHKIIUM TPU PEMIEHUH
3a1a4;

— BIAIETh MOHATHAMHU MOKAa3aTenbHAas (PYHKIINA,
SKCMOHEHTA; CTPOUTh WX TIpaPUKU U yMETh
OPUMEHATE CBOWCTBA MOKA3aTEIBHOM (PyHKIMU
IpYU PELLIEHUH 3a7a4;

—  BIAQAETh  TNOHATHEM  JIOTapu(pMHUIECKaA
(pyHKIMA; CTpouTh €€ rpapuk U yYMETh
OPUMEHATE CBOMCTBA norapupmMuaeckon
() YHKIIMH TIPH PELIEHNH 3a/1a4;

— BIAIETh MOHATUAMH TPUTOHOMETPHUIECKUE
(QYHKIMH, CTPOUTH UX Trpapuku U yMETh
OPUMEHATE  CBOMCTBA  TPUTOHOMETPHUYECKUX
() YHKIIMH OpU PELICHUH 3a/1a4;

— BIAOETh NOOHATHEM OOpartHas (yHKIMA;
IPUMEHATH ATO MOHATHE MPHU PEIICHUHN 3a0a4;

— HOPUMEHATH OPU PEHIeHUM 3a0ad CBOMCTBA
() VHKIIA: JeTHOCTB, IEPHUO IMIHOCTBE,
OTPAHUYEHHOCTH;

—  OPUMEHITEH Opyl  pEmeHud  3a7ad
npeoOpazoBanus rpa)uKoB (PYHKIHM;

- BJIAJIETH MOHATUAMHU B15 (o (0): 2B
MOCJIENOBATENEHOCTE, apu(pmernyeckas u
r€OMETPUUECKAS ITPOTPECCHS;

— MNPUMEHATH IPH PEHIEHUM 3a1a4 CBOMCTBA M
OPU3HAKA APUPMETHUECKON U TE€OMETPHUIECKOU
OPOTPECCHI.

B moBCEgHEBHOM KU3HM W NOPU HN3YUECHUHU
OPYTUX y4€OHBIX ITPEIMETOB:

— OIPENENATH 10 rpauKaM U UCHOJIB30BATE I
pelieHus  NOPUKJIAOHBIX ~ 3adad  CBOMCTBA
pEWIBHBIX  IPOIECCOB U 3aBHUCHMOCTEH
(HauOOMpIIME W HAUMEHBINME  3HAYCHMUA,
OPOMEXKYTKH  BO3pACTaHUA W yOBIBAHUA
() yHKIIM U, TPOMEKYTKU 3HAKOTIOCTOSHCTBA,
ACMIITOTEI, TOUKH IEPernoda, mepuot v T.0gs, o,
— HWHTEPIPETUPOBATE CBOMCTBA B KOHT@KETE!
KOHKPETHOM ITPAKTUUECKON CUTYALNH;

YMETE €r0 NPUMEHATH MPH PENIEHUHA
3a1ad;

— IIPUMEHATH METOIBI  PEHICHUA
PO CTENIINX mi(ppepeHaTsEHBIX
YPABHEHUH  TEPBOTO HW  BTOPOTO
MO PAIKOB.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

240B73B95918A0ECE49D1B900942A42A03ACBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬂ?_;DEATEﬂI::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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— ompememaTr Mo rpadukaM  OpPOCTEUIINE
XAPAKTEPUCTUKHN TIEPUOIMUYECKUX MPOIECCOB B
OMOJIOTHM, SKOHOMHKE, MY3BIKE, PaauOCBI3M U
ap. (aMmmiryaa, 0epuoa U T.10.).

Cratuctuk | — OmepupoBaTh OCHOBHBIMH OIMHCATEIBHBIMH | — MMETH IPENCTABICHUE 0
a U TEOPHA | XapaKTEPHUCTUKAMU U CIIOBOTO HaOoOpa, | HEHTPATBHOU NPEAEIBEHON TEOPEME;
BCPOATHOCT | MOHATHEM  TCHEpaAJbHAsA  COBOKYIIHOCTE M | — HMCECTH IpEacCTaBJICHHC 0
€i, JIOTHKA | BEIOOPKOIT U3 HEE; BEIOOPOYHOM KO3 PuUrpeHTe
1 —  ONepUpOBATh MOHATHAMHU: 4YaCTOTA W | KOPPEMALMHU U JIMHEMHOU PETPECCUU;
KOMOWHATO | BepOATHOCTL COOBITHSA, CYMMa M IMPOM3BENCHHE | — HMETD OPEICTABICHUE 0
pHKa BEPOATHOCTEM, BBIYHCIIATH BEPOATHOCTH | CTATUCTHYECKUX TUIIOTE3axX 51
COOBITHI HA OCHOBE ITOICYECTA M CJIA HCXO/I0B; OPOBEPKE CTATUCTUYECKOU THIIOTE3HL,
- BJIAJIETH OCHOBHEIMH OOHATUAMHU | O CTATUCTUKE KPUTEPHSI U €€ YPOBHE
KOMOMHATOPHKH M YMETh UX IMPUMEHATH IPH | 3HAYUMOCTH; — UMETH MPEACTABICHHE
pelIeHnu 3aad; 0 CBA3U IMITMPUIECKUX 151
— HMETBH IIPEACTABICHHE 00 OCHOBAaxX TEOPHM | TEOPETHUECKHUX PACHPEAEICHNH;
BEPOATHOCTEMN; —  HMETh MPEACTABICHUE O
— UWMETh MNOPEINCTABICHHE O OUCKPETHBIX W | KOOUPOBAHWMW, JOBOWMYHOM  3AITHCH,
HEMPEPBIBHEIX  CIy4alHBIX  BEIMYMHAX W | JBOMYHOM JEPEBE;
pacrnpeaciicHuAx, 0 HC3aBHCHMOCTH cn}rqafmmx — BJIAOETE OCHOBHBEIMHM MNTOHATHAMH
BEITUYMH; teopun rpadoB (rpad, BepmMHa,
— MMETh IIPEACTABICHUE O MAaTEMAaTHYECKOM | peOpo, CTENEHL BEPLIWHBEI, OYTL B
OKUJIAHUM U TUCIIEPCUU CIIYYANHBIX BEIMYNH,; rpadge) m ymMerb OPUMEHATH HX IIPHU
— HMETE IIPEACTABJICHHE O COBMECTHRIX | PCIICHHH 3a144,
pacupeneeHuAX CIydalHbIX BEINYHH; — UMETH NPEACTABICHUE O NEPEBBAX U
— IOHHMMATh CYTh 34aKOHA OOMpmIMX YHCET W | YMEThb MNPHUMEHATE NPH  PEHICHUH
BEIOOPOYHOTO METOA U3MEPEHUS BEPOATHOCTEN; | 34144,
— HMETh IPEACTABJICHHE O HOPMAJIBLHOM | — BJIAICTE TIOHATHCM CBA3HOCTE H
pacopeneneHu W NOpUMEpPaX  HOPMAJIBHO | YMETE  IIPUMEHATH ~ KOMIIOHEHTHI
pacCIpeneI€HHBIX CIYYAUHBIX BEIMYNH; CBA3HOCTH IIPH PELLIEHUH 3a/1a4;
— HWMETh IIPEACTABJIIEHHWE O  KOppemsanuud | — YMEThb OCYIIECTBJATH IIYyTH II0
CTYYAHHEIX BETHIHH. peOpam, 00xomel pedep U BEPIIMH
B moBcemHeBHOW KM3HH W TIIpH H3yueHuH | rpada;
IPYIrUX OPEIMETOB: - UMETH [IPENCTABICHUE 00
— BBIYHUCIATE WIH OICHUBATE BEPOATHOCTH SHJIEPOBOM M TAMWJIBTOHOBOM ITyTH,
COOBITMII B pe€amsHOM KW3HHU; — BbeIOMpars | UMETh TIPEACTABICHUE O TPYAHOCTH
METO IIBI 10 IXO IATIETO MPEICTABICHUA |1 | 3a0d4M HaXO0XKICHHMA T'dMHJIBETOHOBA
00padOTKMN TAHHBIX. TyTH,
— BJAIETH IIOHATUAMH KOHECUYHEIC H
CUYCTHBIE MHOXKECTBA M YMETh HX
MPUMEHATE IIPU PEIIEHNN 3a0a4,
- YMETh IPUMEHATH METOT
MAaTEMATHIECKON NHIYKIIHH;
—  YMETh  IIPUMEHATHL  IIPUHIHII
Jlupuxuie mpu pemenun 3aaag.
TexcroBeie | — Pemare pasHele 3a7aud  TOBEIIIEHHOM
3a1aud TPYOHOCTH;

— AHAJM3UPOBATH YCIOBUE 3a1a49H, BEIOUPATE
ONTUMAIBHEIM ~ METOJ  PEIICHUSA
paccMarpuBas pa3IMIHbIE METOIHI;

— CTPOUTh MOJENL PEMIEHU 3adadi, OPOBOIUTH

3 agf&’irﬁf' :
napneney,

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

T 240B73B95918A0ECE49D1B900942A42A03ACEBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬂ?_;DEATEﬂI::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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IOKA3aTeJIbHBIE PACCYKOCHUA [PH PELICHUH
3a1a4u;

— pemars 3agauu, TpeOyromme nepedopa
BAPUAHTOB, MNPOBEPKH  YCIOBUM, BEIOOpA
ONTUMAIBEHOTO PE3yIbTaTa;

—  aQHAM3UPOBATE U HHTEPIPETHPOBATH

MOJyUEHHBIE PEIIEHUs B KOHTEKCTE YCIOBUA
3aIauH, BEIOMPATH peueHus, HE
OPOTUBOPEYANINE KOHTEKCTY;

— NEPEBOIUTE TIPU PENIEHUH 3a1a4H
nHpOpMAIMI0O M3 OJZHOM (POPMEBEI 34amUCH B
OPYIVIO, HCHOJB3YA MNpPU  HEOOXOIMMOCTH
CXEMBI, TAOMUIIEL, TPA(UKI, THATPAMMEI.

B moBCEQHEBHOM KHW3HM W NOPH MW3YUEHUU
OPYTUX MPEIMETOB:

— pemark OPakTHYeCKWe 3aJadd U 3a7auul U3
OPYTUX OPEIMETOB.

['eomerpus

— Braners reoMeTpHUECKUMH MOHATHUAMU ITPH
PELICHNH 3a7a4d U NMPOBEIEHUN MAaTEMaTHUECKHUX
pacCykICHUM;

- CaMOCTOATEIHHO (O pPMyIMPOBATE
ONpeneIeHIs reOMETPUIECKIX guryp,
BBIIBUTATh THUIOTE3El O HOBBIX CBOMCTBAX W
NpPU3HAKAX  TE€OMETPHYECKUX puryp 1%}
00OCHOBEIBATE WJIM OIPOBEPrarbe ux, 0000mars
WA KOHKPETU3UPOBATE PE3YILTATEI HA HOBBIX
Knaccax (uryp, TPOBOAWTE B  HECIOKHEIX
cIydasx kiaccu(pukanuo (Uryp mo paszaudaHBIM
OCHOBAHUAM;

— MCCJIENOBATH YEPTEKM, BKIIOYAA KOMOMHAIINM
(¢uryp, H3BIEKATb, HHTEPOPETHUPOBATE H
npeoOpa3OBEIBATE UH(O pMALHIO,
IPENCTABICHHYIO HA YEPTEKAX;

— pemars 3a1a49m r€OMETPHUUECKOTO
COOEpaHus, B TOM YHUCIE B CHTyal[UAX, KOTIA
AITOPUTM PENIEHUs HE CIEeayeT fABHO U3
yCIOBUA,  BBIIOJHATE  HEOOXOOUMBIE I
pPELIEHNA 3a0a4d JOITOJHUTEIBHBIE HOCTPOEHHUA,
MCCIEN0BATh BO3MOKHOCTE NPUMEHEHH TEOPEM
1 (POPMYIT TSI pEIIEHUS 347144,

— yMmeTe (opMyIMpoOBaTE U
r€OMETPHUUECKUE YTBEPK ICHUA,

— BJIAJETh IMOHATHAMH CTEPEOMETPHU: MPU3MA,
mapayuIeIEUIeN, MUPaMUIa, TETPasIp;

— HWMETh HOpEacTaBiIeHUs 00  akcmomax
CTEPEOMETPUN M CIEACTBUAX W3 HUX U YMEThH
MPUMEHATE UX IIPU PENICHUH 3a1a4,

— YMETh CTPOUTH CEYEHUSA MHOTOTPAHHHKOB C
UCIIOJIb30BAHUEM PA3IMUHBEIX METOIOB, BoeFOMi
qHUCIIE U METOOA CJIEIOB; Bnageney

JOKA3BIBATH

— HUMCTh MNOPEACTABJICHHUC O CKPCIIUBAKOIINXCA

— Mmers OPEICTABIEHNE 00

AKCMOMATHYECKOM METO]IE;

— BJIANIETH MOHATUEM T€OMETPUUECKIE
MECTA TOYEK B IMPOCTPAHCTBE U YMETE
OPUMEHATE UX IS PElIeHUs 3a0a4;

— yMETh IPUMEHATH NI PENICHUA
zamad CBOMCTBA ILTO CKUX 151
OBYTPAHHBIX VIJIOB, TPEXTPAHHOTO
yTiia, TEOPEMBI KOCUHYCOB M CHHYCOB
IV TPEXTPAHHOTO YIJIA;

— BJIAJIETE MTOHATHEM
OEPIEHIUKYIIPHOE CEYEHUE IMPU3MBEL
1 YMETh NMIPUMEHATH €70 MPU PENICHUN
3ama4d;

— UMETh IpeacTaBICHUE
IBOMCTBEHHOCTH PAaBUIBHBIX
MHOTOT PAHHUKOB;

— BAAAETh MOHATUAMM IIEHTPAIBEHOE U
NapauieIbHOE  MPOEKTUPOBAHUE U
OPUMEHATE HMX MNPU  ITOCTPOCHUHN
CEYEHN MHOTOTPAHHUKOB METOIOM
PO EKIIHH

— WMETh NPENCTABJICHUE O Pa3BEPTKE
MHOTOTPAHHMKA U KpaT4aumieM MyTH
HA HOBEPXHOCTHU MHOTOT PAHHUKA,;

— HMECTE npeacTaBJICHHUC 0
KOHHUYCCKHX CCUCHHAX,
— HMECTE npeacTaBJICHHUC 0

Kacaromuxca cpepax m xoMOMHAIMH
TEJI BPANICHUSA U YMETh MPUMEHATh UX

npu peREHMH SRR o

AT Z4IPHMEHSFCE COFEPIE Y PRIe M CEBaaa

DB AT BB 8 FOHRIT 0
HORRIASHHAS, KEVEPORCKAN
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NPAMBIX B IPOCTPAHCTBE U YMETH HAXOOUTH YTOJI
U PACCTO IHUE MEK Y HUMHU,;

— TIPUMEHATHE TEOPEMEI O HApPAIJIEILHOCTH
OPAMBEIX M IIJIOCKOCTEH B HPOCTPAHCTBE IIPH
pEellIeHnH 3a/1a4;

— YMETh IPUMEHATE HapauIeabHOE
OPOEKTUPOBAHUE IJIA M300pakeHus PUryp;

— YMETh HOPUMEHATE NEPHEHANKYIIPHOCTH
IPAMOH U IJIOCKOCTH NP PELICHUH 3a/1a4;

—  BJIAOeTh  MNOHATUSAMM  OPTOTOHAIBHOE
MPOEKTUPOBAHNE, HAKIOHHBIE U MX IPOEKIINH,

YMETh IPUMEHATH TeOpeMy 0O Tpex
HEPHEHIUKYIAPaxX IIPU PEIEHUN 3a0a4;

— BJIANETh NOHATHAMU PACCTOAHUE MEKIY
(purypamu B OPOCTPAHCTBE, 0 OmIMit
NEePIEHIUKYIAP IBYX CKPEIMBAIONINXCS

OpPAMBIX U YMETh MPUMEHATh UX OPH PEIICHUH
3amau;

— BIAETh MNOHATUEM YTOJd MEKOYy OPAMOH H
NIOCKOCTEI0O M YMETh IPUMEHATH €0 HOpHU
pEIlIeHNUH 3a/1a4;

— BJAQACTh MOHATUSAMM IBYTPAHHEIM YTOJ, YTOJ
MEKOY  IUIOCKOCTSMH,  MEPIEHIUKVIAPHBIE
MI0CKOCTU Y YMETh MMPUMEHATH UX MPU PEIIEHUN
3amad;

— BIAAETh MOHATHAMHU IMPU3MA, MAPAICICTUIIE
U TPUMEHATH CBOMCTBA MAPALICNCIUIENA IMIPH
peLlIeHNN 3a7a4;
— BJIANETH
mapayuiejienmunesn] ¢
pEellIeHnH 3a/1a4;

— BIAJETh MOHATUEM MPIMOYTOILHBEIN MTUPAMUT,
3IEMEHTH TIPABUIBHOM TMHPAMHUABI W YMETh
OPUMEHATE UX TIPU PENIEHUN 34/1a4;

— HWMETh NPEICTABICHHUE O Teopeme Iuiepa,
MPABUJIEHBIX MHOTOTPAHHUKAX;

— BIAAETh TOHATHEM ILIOMIAON MHOBEPXHOCTEH
MHOTOTPAHHUKOB U YMETh NMPUMEHATH €ro mpHu
pEIlIeHNnH 3a/1a4;

—  BIAIETh HOHATHUAMU TE€Aa  BpaNICHUA
(ImHap, KOHYC, map U cdepa), uX CE4EeHUA U
YMETh MPUMEHATE UX MPU PENICHUH 3a144;

— BJIAIETh TMOHATHUAMM KACATEIBHBIE MPSIMBIEC U
MJIOCKOCTH U YMETEH NMMPUMEHATH U3 OPH PEMIEHUN
3amau;

— WMETh TIPECTABICHUSA O BIHMCAHHBIX U
OMUCAHHBEIX c(epax U YMETh MPUMEHATh UX TPHU
pEllIeHnH 3a/1a4;

—  BJageTh IOHATHAMH

NOHATUEM  HOPAMOYTOJIBHBIN
OPUMEHATE  €r0  IIPH

00BEM,

UX [IPU PEUICHUN 3a]1ad,;

Dﬁg@wﬁ

MHOTOTPAHHHUKOB, TCJI BPAIICHHA W ITPHUMEEEATEU

— BIANETh Pa3HBIMU  Crocodamm
3a0aHUS  TPAMOM  yYPaBHEHUAMH U
YMETh IPUMEHATh IIPU  PELIEHUHU
3a1ad;

— NPUMEHATH NPU PEHICHUN 33434 U
NOKA3aTEILCTBE TEOPEM BEKTOPHBIN
METOJ U METOJI KOO PANHAT;

— UMETH MPEACTABIACHUE 00 aKkCmoMax

o0BEMA, HPUMEHATH (o pMyIIEL
00BEMOB OPAMOYTOJIBHOTO
napauleIenunea, IPU3MEI "

OUpPaAMHIEL, TETpPasapa MPU PElleHUH
3amad;
— TPUMEHSATE TEOPEMBL 00
OTHOWIIEHHUAX OOBEMOB HPH PENIEHUUN
3amad;

— IPUMEHSTE UHTEr PaT IJIA
BBEIYHM CJICHUS 00BLEMOB 151
MOBEPXHOCTEU TEI BpaNICHHUA,

BBEIUMCIICHUA MJIOMIAU C(PEPUIECKOTO
nosAca 1 00bpEMA WApPOBOTO CJIOS;

— UMETh IIPEICTABICHUE O IBHKECHHUAX
B IPOCTPAaHCTBE:  IMAPAIJIEIBHOM
NEPEHOCE, CUMMETPUH OTHOCHTEIBHO
IUTOCKOCTH, HEHTPATBEHON CUMMETPHH,
MOBOPOT € OTHOCWUTEIBHO MPAMOMU,
BUHTOBOU CUMMETPHH, YMETh
OPUMEHATE X IIPU PENIEHUH 3a1a4;

— HMMETh INPEACTABICHUE O ILIONMIATA
OPTOTOHAIBHOM MPOEKINH;

- UMETH NPENCTABICHUE 0
TPEXTPAHHOM U MHOTOTPAHHOM YTJIE U
IPUMEHATE CBOWUCTBA IUIOCKMX YIJIOB
MHOTOTPAHHOTO YIJda NIPH PEIIEHUH
3a1a4;

- UMETh OpEaCTaBICHU A 0
npeoOpazoBaHUM MOA00UA, TOMOTETHH
1 YMETh MPUMEHATh UX NPU PENIEHUN
3a7a4;

— YMETh pPEeIaTh 3aa4y Ha IUIOCKOCTH
METOJAMHA CTEPEOMETPHH;

—  YMETb NPUMEHATE  (POPMYIIEL
00BEMOB  MNpPH  PEMIEHWHA  3a1ad
OUpPAMHI, OSIEMEHTHl  NPABUIBHOMN

MUPAMUAIEl U YMETh IIPUMEHATh HX
[IPH PELIEHUH 3a1a4,
— HMMETh IIPENCTABIIEHUE O TEOPEME

11 OKYMEHT MNoAarnncaH HEI
%HEBﬂEéHTPGHHDﬁ Nnoannchbio PABHIE X

-y MHQEMERaHBHIAXSD 18900942442A03ACBB20

_ X PCT
PRGN IoHED BE AT GaATE Nt T A
a(e):] CFEHMEPBOIOTDAHHUKOB U
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— UMETh MPEICTABICHUE O pa3BepPTKE LWIMHAPA
1 KOHYCa, IUIOM[AOM MOBEPXHOCTH ILWIMHIPA U
KOHYCA, YMETh MPUMEHATH UX I[PH PEIICHUH
3amad;

— HAMETh IPEACTABIECHHUE O ILIOMAAu C(Epsl H
YMETh IIPUMEHATH €T0 [IPU PEIIEHUH 3a1a4;

— yMETh pelmars 3a7a4d Ha KOMOWHaANMM
MHOTOTPaHHHUKOB U TE€JI BPAIIECHHU;

— WMETh TNPEACTABICHUE: 0 momoOuu B
OPOCTPAHCTBE MW YMETh pEmAaThk 3aqaud Ha
OTHOIIIEHHUE 00BLEMOB 51 Ioniagen

HOBEPXHOCTEN MTOT0OHEIX (PUTYD.

B nogceonegHoU HCUHU U NPU U3VHEHUU OPY2UX
npeomMemos:

— COCTABJIATH C UCHOJIB30BAHUEM CBOHUCTB
reOMETPUUECKUX  (pUIyp  MAaTeMaTH4YEeCKUe
MONETW [JIi PEMEHUs 3aaad TPAKTHYECKOTO
Xapakrepa W 3amad U3 CMEKHBIX OUCLMILUIHH,
MCCIEN0BATE MOJIy4EHHEIE MO TEJTH 1%}
UHTEPHPETUPOBATH PE3YIBTAT.

YMETh NPUMEHATE €r0 MPH PENICHUA
3a1a4;

— BJIAJETH MOHATUAMU TEJIA BPAIEHUA
(uImHAp, KOHYC, map u cdepa), ux
CEYEHHUA U YMETh IPUMEHATH UX IPH
pElIeHNH 3a/1a4;

— BJIAJETH IOHATHAMM KacaTElIbHBIE
OpAMBIE W IDIOCKOCTH W YMETH
MPUMEHATE U3 IPU PELIEHUH 3a10a4;

— UMETh IIPEICTABIECHUA O BIIMCAHHBIX
1 ONUCAHHBIX Cc(epax U yMETh
OPUMEHATE UX IIPU PENIEHUH 3a7a4;

— BJIAAETH MOHATHAMH 00BLEM, 00BEMEI
MHOTOTPAHHUKOB, TE€I BPANICHUA H
OPUMEHATE X ITPU PENIEHUH 3a1a4;

— UMETh MPEACTABICHUE O PA3BEPTKE
MWIMHIPA W KOHyCa, IUIONIAgu
MOBEPXHOCTH LWIMHAPA M KOHYCA,
YMETE NPUMEHATE UX IIPH PEHICHUHA
3a7a4;

— HMMETh NMPEACTABICHUE O ILIONIATU
c(pepel M YMETh HNPHUMEHATE €T0 IPH
pElIeHNH 3a/1a4;

— YMETh  pemares 3amadu  Ha
KOMOMHAIIMM MHOTOTPAHHUKOB WU TEIN
BPAILICHU;

— UMETH IIPEACTABJIEHHE O IMOI00UM B
IPOCTPAHCTBE U YMETh PEIIATE 3a1a9H
HAa OTHOUIEHHE 00HLEMOB M IUIOMIANECH
MOBEPXHOCTEN MOA0OHBIX (PUTYP.

B MmOBCEOHEBHOM KH3HU U IIPH
W3YUYEHUH JIPYTUX IIPEAMETOB:

— COCTaBJATH C HCIOJIB30BAHUEM
CBOMCTB  TEOMETPHYECKUX  (uryp
MAaTEMATHYI ECKUE MO IETTH 71
pelieHns  3a0a4 = OPAKTUYECKOTO
XapakTepa W 3aJad M3  CMEKHBIX
IV CLIUTUTHH, M CCIIEN0BATE
MOJTy4EHHBIE MO €N "
WHTEPIPETUPOBATE PE3YABTAT.

Bektoper u
KOOPpOUHAT
B B
IPOCTPAHCT
BE

— Bmamers moHATHAMH  BEKTOPEI M HX
KOOPIWHATHI;

— YMETh BEHITIOJHATE OMEPAIMA HAJ BEKTOPAMM;
— HCIOJB30BATH CKAIAPHOE IMPOU3BEIEHUE
BEKTOPOB MPH PENICHUH 3a7a;

— OPUMEHATH YPABHEHWE TIIOCKOCTH, (POPMYITY
PACCTOSHUSA MEKIY TOUKAMH, YpaBHEHHE C]eps
IPU PENIEHUH 3a/1a4; Cepmucuk
— NPUMEHATH BEKTOPHI U METOJ] KoopauHar B
IPOCTPAHCTBE MPHU PENICHNUH 3a/1a;

— HAXOOWUTH O0BEM mapanencnuIena
51 TeTpasapa, 3aaHHEBIX
KOOPIUHATAMU CBOUX BEPIIINH;

— 3a7aBarh IPAMYI0 B IPOCTPAHCTBE;
— HAXOJUTH PACCTOSHHUE OT TOUKH IO
IUTOCKOCTH B CUCTEME KOOPIUHAT;

— R ey

1 TCIPEIVTHBAOAIRTMHCRI00942A42 AP MBIMU,

SaBUSTHERLT CHETSME KOUpATTdT -

YYPEXOEHME KEMEPOBCKWW
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— MPUMEHATH YPABHEHHUE IUIOCKOCTH, (POPMyITy
pPacCTOAHUA MEXKAY TOUKAMH, YPABHEHHUE C(EPEI
IpU PELIEHUH 34144,

— MNPUMEHATH BEKTOPHI U METOJ KOOPIWHAT B
HPOCTPAHCTBE IIPU PEILIEHAH 3a1a4.

Hcropus — IMeTs npencrapieHne 0 BKIAAE BBIIAFOIINXCSA
MATCMATHK | MAaTCMATUKOB B PA3BUTHC HAYKH,
H — HOOHHUMATE POJb MATEMATHKH B Pa3BHTHH

Poccun.
Mero et — Hcnons3oBare OCHOBHEIE METOOBI | — ITPUMEHATE MAaTEMAaTHICCKHUE
MATCMATHK | mOKa3aTe€JLCTBA, IMPOBOOUTE OOKA3aTECILCTBO M | 3HAHHUA K HACCIEO0BAHUIO
H OKPYKArOMIEro Mupa (MOIETUPOBAHNE

BEIIIOJTHATE O POBEPIKEHUE;

— TMPUMEHATH OCHOBHEIE METOIBI PEIICHUA
MaTEMaTHIECKUX 34744

— HA OCHOBE MATEMATHYECKUX 3aKOHOMEPHOCTEN
B OPUPOJE XapaKTEpU30BATH KpPaACOTy H
COBEPIIEHCTBO  OKPYKAOMIETO MUpa M
OPOU3BEICHUHN UCKYCCTBA;

—  OPUMEHATH MOPOCTEUIIME  MPOTPAMMHEIE
CpeacTBa U AJIEKTPOHHOKOMMYHUKAI[MIOHHEIE
CUCTEMEI NIPH PENICHUH MAaTEeMAaTHUECKUX 347144,
— MOJIL30BATECH MPUKIATHEIMUA MPOTPAMMAMH U
OpOTPaMMAMH CHMBOJIBHBIX BBIYHCICHUM 1A
M CCIETOBAHNS MATEMATHUIECKUX 0OBEKTOB.

(pU3NIECKHUX OPOIIECCOB,  3aMauu
YKOHOMHUKH).

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu:

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DEF&TEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWMA
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3. CTPYKTYPA U COJIEP’)KAHUE YYEBHOU TUCIUIJINHBI

3.1. O0beM y4eOHOH NHUCIUIIMHBI H BU/ALI Y4e0HOH Pa0doThI

Oonem
Buna yueOHOH padoThI
4acoB
MakcuMaabHasi y4yeOHAass HArpy3ka (Bcero) 322
Ob0s3aTesibHAS AYyTUTOPHAS YUeOHAsI HArPY3Ka (BCEro) 238
B TOM YHCIIE:
TEOPETUYECKUE 3aHATHUS 116
NPaKTUIECKHE 3aHIATHUS 122
CamocTosiTeIbHAS padoTa 34
[IpoMmexxyTouHast aTTecTalus B (hopMe IK3aAMEHA
AOKYMEHT NOANWCAH

SNEKTPOHHOW NOANMCHLIO

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬁ@DEﬂTEﬂbHGE
YyHYPEXIOEHWME KEMEPOBCKKWMA
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3.2. TemaTHuyeckHii I1aH U coJep:xkanue yuyedHoi nucuuminasl OYIL.0S MATEMATHUKA

HauMeHoBaHHE
pa3/ieioB H TeM

CGHEPHEHHHE }"lEﬁHﬂ-I‘ﬂ- MaTepHaja, IPpaKTHYeCKHE 3aHATHHA

O0Be

qacoB

YpoBeHB
OCBOEHHS

1

2

4

1-ii cemecTp

Pasznen 1.
YucioBole "
OVKBeHHBIE
BbIpasKe HHS

18

Tema 1.1.
JleHCTBHTE/ILHBIE
yHCIa

Cojlep:xanne y4yeOHOro MaTepHaJia

1 | Beegenwue JleiicrBurensueie uncaa. MHOTOUIEHEI OT OTHOM NEPEMEHHOMN

[TorTOopenue. Pemnenue 2a/1ad ¢ UCIIOIL30BAHHEM CBOMCTB YMCE W CHCTEM CYMCIIEHHS, JIEJTUMOCTH, JOJIEH U 4acTel, NMPOLEHTOR,
MOJIyJIeH yHcell. PelteHue 3a/1a4 ¢ MCIIOJIBE30BAHHEM CBOHCTB CTEINEHEH H KOPpHEH, MHOI04JIEHOB, [peodpa3zoBaHHH MHOIOYJIEHOB H
IpOOHO-paLIM OHANILHBIX JINHEHHBIX, KBAJIPATHBIX U JIPOOHO-pPAlHOHAJIEHBIX YPABHEHHI M HX CHCTEM. PellleHue 3aj1ad ¢ ITOMOLIBIO
YUCJIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOH MEpeMEHHOM, ¢ IMpUMEHEHHEM H300paKEeHHs YHCIOBBIX ITPOMEKYTKOB.
Pemenne 3aad ¢ MCMOIBL30BAHMEM YHCIOBBIX (PYHKUMIT M uX rpaduxos. Mcnons3oBaHHe CBOIICTB M Ipa()MKOB JTHHEIHBIX H

e e r e
KBaJpaTHIHbIX (pyHKIMIL, 06paTHOIH MponopHoHAIBHOCTH H (DYHKIIHK ¥V = X. ['paduaeckoe penieHrne ypaBHEHHH U HEPABEHCTB.

2 | KoMImmekcHbIe uMcla.

Hcnone3oBaHHe olepallHid HaJl MHOXECTBAMH H BbICKa3bIBaHHAMH. HcCIToIb30BaHHE HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM
MEpeMEHHOH, YHCIOBBIX [MPOMEXKYTKOB, HX O00BeJHHEHHMH H IepecedeHHH. [IpuMeHeHHe INpH pelleHHH 3a/a4 CBOHCTB
apu(pMETHY ECKOH ¥ reOMETPHIECKOH NMPOIPECCHH, CYMMHPOBAHUS OeCKOHETHOMH CXOJISIIEHCH reOMETPHY ECKOH MPOrPECcCHH.

MHo)ecTBa (4UCIIOBBIE, TeOMETpUYecKuX (Uryp). XapakTepUCTHIECKOE CBOMCTBO, 3JEMEHT MHOMXECTBA, MYCTOE, KOHEYHOE,
OeCKoHeTHOe MHOXeCTBO. Crioco0bl 3alaHHA MHOMeCTB [ToMHOKecTBO. OTHOIIEHHA IMPHHAJIEAHOCTH, BKIIOYEHHS, paBEHCTBA.
OrnepallHi HajJ MHOMecTBaMH. Kpyru Diulepa. KoHeuHble H OeCKOHEYHbIE, CUETHbIE H HECUETHblE MHOecTBa. MCTHHHBIE H
JIOHBIE BBICKA3bIBAHHA, OlE€pallHd HAaJl BBICKa3bIBaHHAMH. AJiredOpa BbICKa3blBaHHH. (CBA3b BBICKA3bIBAHHH C MHOKECTBaAMH.
KBaHTOpEI CYLIECTBOBAHHA H BCEOOIIHOCTH. 3aKOHBI JIOTHKH. OCHOBHBIE JIOTHYECKHE NpaBHIa. PelleHHe JIOTHIECKHX 3a/a4d C
HCITOIB30BAHHEM KpYroB ODHIepa, OCHOBHBIX JIOTHYECKHX MpaBHI. YMozakmodeHHss. OO0OCHOBaHHS H [JI0Ka3aTelbCTBO B
maTemMaTHke. TeopeMsbl. BHIbl MaTeEMaTHIECKHX YTBEP#IEHHH. BUbI JoKazaTellbcTB. MaTeMaTHd ecKast HHIVKLHA. Y TBEPIK/ICHHS
oOpaTHOE [JaHHOMY, IPOTHBOIOIO¥KHOE, 00paTHOE IPOTHBONOIOKHOMY MaHHOMY. IIpH3HAaK W CBOHCTBO, HEOOXOJHMBIE H
gocTaTouHble yesioBud. OCHOBHasg TeopeMa apupMmeTHkH. OcTaTkM W cpaBHeHHs. Anroput™ EBrximmmga. Kuraiickas teopema o0
ocTaTkax. Manaa teopeMa ®epMa. (-HYHBIE CHCTEMBI CHHC/IeHHA. OYHKLMA Jiiepa, YHCI0 H cyMMa JIEJTHTENIEeH HATYpalIbHOIO
qyciia. [lepBHYHBIE NpeCcTaBIEHHA O MHOMECTBE KOMIUIEKCHBIX 4Hcel. J[eHCTBHS ¢ KOMIUIEKCHBIMH HYHCJIaMH. KOMILIEKCHO
COIpPsDKEHHbIE YHeaa. Moayine ¥ apryMeHT ducia. TpuroHoMeTpudeckas (opMa KOMIUIEKCHOro ducia. Pemenue Wgﬁ%ﬁm’%g

(OAMUCAH
noanncb

KOMIUICKCHBIX YHCIIAX . Coprudukar—240B73BOSGIBA0ECE
IHpakTHyeckHe 3aHATHA Bnageney; Hykos Bagum MenHans

1901890094
LEBNY 2@ cY

HNFODELLMIUHALITIBH

|1 | ITpakTnaeckas pabota Apudmernueckne qeHCTBUA HAL YA CIAMU VUPEIIEHVE KEME

DE OBPA30
POBCKWIA

— — —
GhEr GG

T WSl N AL N
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MHOro4JieHkl. [leodHclIeHHbIe H Lel03HaYHbIE MHOTO4JIEHEL. /[HOo(paHTOBEI ypaBHEHHs. LlemHkle qpoodH. Teopema @epMa o0 cymMme
KBa/JIpaToB. CYMMEI H PsJIbL, METO/IBI CYMMHPOBAHHS H MPH3HAKH CXOJHUMOCTH. TeopeMEI 0 MPHOIHKEHHH JIEHCTBUTE/IBHEIX YHCE
Pemenne 2a/1a4 ¢ IMOMOILBIO YHCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOH IMEPEMEHHOH, ¢ MIPUMEHEHHEM H300paKeHHA
YHCIOBBIX IPOMEKYTKOB. PellleHHe 3a71a4 ¢ HMCIIOJIE30BAHMEM YHCIIOBBIX (PYHKIMH H HX Tpa(HKoB. McronezoBaHHE CBOHCTB H

. iy iy mn
'pa(UKOB JIMHEHHBIX M KBAIPATHYHBIX (DYHKIMI, OOpaTHOH MpOITOPLHOHANEHOCTH ¥ (QYHKUMH y=—. I'paiieckoe pelleHHe

VpaBHEHHH H HepaBeHCTB. McrnolibzoBaHHE ornepalMid Hal MHOXECTBAMH W BBICKAa3bIBAHHUAMH. M CIONB30BAaHHE HEPABEHCTB H
CHCTEM HEPABEHCTB C OJHOH MEPEMEHHOH, YHUCIOBBIX MPOMENKYTKOB, UX O0OBEIHHEHHH H nepeceueHHH. [IpuMeHeHHe IIpH
pELIEHHH 3a]]ad CBOMCTB ApH(PMETHYECKOHM W TEOMETPHYECKOM MPOrpeccHH, CYMMHpOBAHHS OECKOHEYHOH CXOJSIIEHCs
reOMETPHI ECKOH IMPOrPECcCH

2 | Ilpaktuueckasa pabora ApupmernuecKkne NeNCTBUA HAl KOMILUIEKCHBIMI YHCIIAMH B PA3HBIX (POpPMAX

3AITHUCH.
3 | KourpoasHas padbora 2
CamocrosiTesibHast padbora 10

1 | CooOmieHne 0 HE TPEPEIBHEIX APO0OAX
2 | CoobmieHre 0 KOMITJIEKCHBIX YHUCIAX

Pa3znmen 2. 36
KopHu, cTenenu u
Jorapu(pMbI
Tema 2.1. Cojlep:xanne y4yeOHOro MaTepHaJia 6 2
Kopens creienn | 1 | Kopens crenmenu n

2 | CreneHu ¢ paruOHAILHBIMU ITOKA3ATEISIMH, UX CBOMCTBA 2
3 | CBoOMCTBA CTEIIEHH C NEHCTBUTEILHBIM ITOKA3ATEIEM. 2
CTeneHs ¢ r[[Ef:IET BHTC/IEHEIM TTOKA3ATCIICM, CBOHCTBA CTEIIECHH.
4 | CBOUCTBA CTEIMEHH C NEHCTBUTEILHBIM IMOKA3ATEIEM. 2
CreneHHast ()YHKLHS H €€ CBOMCTBA H I'paduk. MppallHoHATIEHEIE YPaBHEHHS
5 | CroicTBA CTEIIEHH C NEUCTBUTEILHBIM MOKA3ATEIEM. 2
IIpakTHyeckue 3aHATHHA 4
1 | Ilpaktnueckas pabora Pemenue nmppaninoHaIbLHBIX YPABHEHU.
2 | Ilpaktuueckasa pabora Pemenune nmokasarensHBIX ypaBHEHUN. Pemenne mpukiIaaHbeIX 3a1ad.
[Tpocrenmue nokazarensHeIE ypaBHEHNA U HEpaBeHCTBA. [lokazarensHas pyHKIMA U ee CBOMCTBA
u rpapuk. Ynmcno w Pysxmma e .CHCTEMBI MOKA3aTEIBHEIX, JOTAPH(PMHUYCCKHX W HPPAIHOHAILHEIX
ypaBHEHUIA. _ AOKYMEHT [IOAMWCAH
Camocrosite/ibHas padora Cepracuxar:_240873895918A0ECe9D18b0004 JAMSAOBACEERS
[Tpesenrarus: Perenne nppanoHaIBHEIX YPABHEHH Bnagenew:  Myros Baguk "eranpenus, Toc

Tema 2.2. Coaep:xaHne y4eOHOIro MaTepHaJa YUPEXEH) j'lt”Hntlef”QE!fﬁk‘[f‘h 2

Jlorapugmsi 1 | JTorapudgm uncna. OcHoBHOE norapu(pMmaeckoe TOKIECTBO. dleficTeuTenat: ¢ 21.01.2022 no 21.04/2023
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Jlorapudm gucnaa, CBOMUCTBA Jorapudma.
2 | Jlorapudm npon3BeneHuA, 4aCTHOTO, CTENEHN; IEPEX0T K HOBOMY OCHOBAHHUIO. 2
3 | JleCATUUHBIN U HATYPAIbHBIN JOTAPU(PMEL, YUCIIO €. 2
Hecatmaneit norapudm. Harypamsueiil norapugm.
4 | IIpeoOpazoBanue norapuPp)mMmuUECKUX BEIPAKCHUM. 2
5 | IIpeoOpazoBanue panmoOHAIBHEIX, HPPAIMOHAIBHEIX, CTCIIEHHEIX, TOKA3ATEIBHEIX U JIOTAPH(PMHUIECKIX 2
BBIPAKEHUI.
6 | IIpeoOpazoBanue paroOHANBEHEIX, HPPAIMOHATBHEIX, CTEIMIEHHBIX, TOKA3ATENBHBIX U JOTaApH (PMITIECKIX 2
BBIPAKEHUM
IlpakTHyeckue 3aHATHSA 6
| | HaxoxxaeHue 3HaueHui J0rapu()Ma 1o Impou3BOILHOMY OCHOBAHHIO.
2 | Ilpaktuueckas pabora JlorapudmipoBanue U MOTEHIMPOBAHNE BHIPAK CHU.
3 | IlpnOmxeHHBIE BEIYMCIEHUA U PEIIEHUA NPUKIAIHBIX 33049
Tema 2.3. IlpakTHyeckue 3aHATHS
Peienne 1 | Ilpakrnueckas pabora Pemenue norapupmmuueckux ypasHenuil. KoHTpo/ibHasi padoTa
NMoKaAzareIHLIX B JTorapudmMudeckne ypaBHeHHA W HepaBeHcTea. Jlorapmdmimeckas ¢yHkimMa W ee cpoiictTea W rpadHk. CHCTeMBI ITOKa3aTelBHBIX, 2
JIﬂFﬂpH(l)MH‘IEERHI .‘Iﬂ]"El]JH[])HPF{ECEHK H HpPAallHOHATEHBIX }']JE[EHEHHﬁ. CHCTeMEI MOKA3ATC/IEHEBIX . .‘Iﬂ]"ﬂpHd)MH"{ CCEHX H HppPallHOHATBEHBIX HCPABCHCTE.
VpaBHeHH |
HepaBeHCTB.
CamMocrodare/ibHag padora 6
CocrasieHue pedycoB, KpocCcBOpI0B 1o pazieny «KopHu, creneHu, Jorapu(men
Paszneu 3.
IlpsaMble u 24
ILIOCKOCTH B
[POCTPAHCTBE
Tema 3.1. Coaep:xaHue yuedOHOIro MaTepHaja 6 2
IIpsaAMbIe | 1 | OCHOBHEIE NOHATHA CTEPEOMETPHH
ILIOCKOCTH B [TosTOpeHue. Pelenue 3a/1a4 ¢ HCMOJIE30BAHHEM CBOMCTB (DHI'Yp Ha IJIOCKOCTH. Pelenne 3a/1ad Ha J0Ka3aTellLCTBO H MOCTPOEHHUE
[POCTPAHCTRE. KOHTPIPHMEPOB. TTPHMEHEHHE NPOCTEHIINX JIOTHISCKHX NPaBil. PEICHNE 321 C HCTIOIE3OBAHIEM TEOPEM O TPEYTOMIBHHKAX,
COOTHOLIEHHI B MNPAMOYTOJLHBEIX TPEYrOJLHHKAX, (DAKTOB, CBA3aHHLIX C YETHLIPEXYTOJLHHKAMH. Pellende 3amad ¢
HCITOJIL30BAHMEM (DAKTOB, CBA3AHHBEIX C OKPY)XKHOCTAMH. PeleHue 3a/lad HA M3MEPEHHs HA IJIOCKOCTH, BLIMHCICHHSQMWHEHT MONNUCAH
miomaned. Harnsiuas crepeometpust. Ilpusma, mapaiienerunes, IHpaMua, TeTpasap. OCHOBHble MOHATHA reoierpiftf ¥ NOATMCEI
IPOCTPAHCTBE. AKCHOMEI CTEPEOMETPHH H CIEICTBHS W3 HIX. [TOHSTHE 06 aKCHOMATHISCKOM Mﬂﬂg@;;'féﬁfkmﬁjﬂﬁgﬁm rﬁi‘gm :;f?;i?ﬁﬁinﬂiiﬂgsﬂ
Tetpasyipa. [TOCTPOCHHE CEYCHHIT MHOrOIPAHHHKOB METOOM CIEJIOB. LIGHTpAIBHOE NMPOSKTHPOBAHHE. 110CTpOSHHE COOREHIMHPE OBPA3OHATENBHOE
MHOTOIPAHHHKOB METOJIOM TP OSKITHIA. YUPENIEHVE KEMEPOBCKMIA |
2 | Ilepecexaroniecs, HOApPAJICABHBIE W CKPEOIMBAIONIUECA IPSIMBIC. YTOI ATRAY " ApSNBIsIe 2’84202 2
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IPOCTPAHCTBE
3 | Teopemsl 0 mapayIEILHOCTH NMPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE 2
CKpelMBarolHecs MPIMBIE B MPOCTPAHCTBE. Y TOJ MEKIY HUMH. MeTObI HAX O3KIEHHSA PACCTOSHHI MEXTY CKpElMBaOILIUM HCS
MpsSIMBIMH.. TeopeMbl 0 MapaJUIEILHOCTH MPSIMBIX H IJIOCKOCTEH B npocTpadcTee. [lapaimensHoe MpoeK THpOBAaHHE W H300p a eHHE
Guryp. I'eoMeTpHYecKHE MecTa TOU4EeK B MNpocTpaHCTBe. [lepNeHTUKYISpPHOCTE NPSIMOH W IUIOCKOCTH. OpToroHalbsHOE
MPOSKTHP OBAHHE.
IlpakTHYeCcKHe 3aHATHA 4
1 | Ilpu3Hakyu B3aMMHOTO PACIONOKEHUS MPIMBIX
2 | Yroa Mex Iy NpPAMBIMU.
3 | [TapannensHOE TPOEKTUPOBAHHUE U W30 0pakeHue GUryp.
CKpelMBarOIIHECH MPAMBIE B IIPOCTPAHCTBE. YTOI MEXKIY HUMH. METOIbI HAX O IEHUSA PACCTOSHUH MEXTY CKPEILIMBAKOILIUM HCS
MPSIMBIMH.,
CamMocrodare/ibHaa padora 4
[TogroroButk pedepat no teme: «IlapajuiensHoe NPOEKTHPOBAHHEY
Tema 3.2. Coaep:xaHue y4eOHOIo MaTepHaJIa 2 3
Iepnennukyasipaoc | 1 | Ilepnen MKyaspHOCTE MPAMOH M IIJIOCKOCTH, IIPU3HAKU M CBOMCTBA.
Th NPAMBIX H HaxiionHuele U npoeknud. TeopeMa o Tpex nepneHgukyiaspax. Bunel tetpasapoB. OpTOLEHTPHYECKHH TETpasIp, KapKacHBIH
LI0CKOCTe TETPAdIP, paBHOIPpaHHEIH TeTpa3yap. [IpaMoyroaeHei TeTpayap. Mennansl 1 OUMeuanel TeTpasapa. JloctpauBanue TeTpasapa 1o
nmapaJuiesenunena. Pacctoasnus Mexay Gurypamu B npoctpadcTBe. OONIMI NEpNEHIUKYISAP JTBYX CKPENIUBAIOIIMXCSA IPSMBIX,
¥Yriuel B npoctpaHctBe. [lepnenaukyisipHelie 1miockocTH. [Diomiaae opToroHaisHOH Ipoekuud. IleprneHIUKYIsSIpHOE CceYeHHE
MpH3MEL TpexrpaHHbeli M MHOrorpaHHeIH yroy. CBoHCTBa IUIOCKHX VYIVIOB MHOrorpaHHoro yria. CBoHcTBa IUIOCKHX H
JIBYITPaHHBIX YIJIOB TPEXTPAHHOI0 yIyia. TeopeMbl KOCHHYCOB W CHHYCOB JJIsl TPEXTPAHHOIO YIJIA.
IIpakTHYeckHe 3aHATHS 4
1 | Teopema o Tpex nmeprneHaukyisapax. [lepnenmMKyisap U HAKJIOHHAS K ILUIOCKOCTH.
[IpH3HAKH NEepHEHIHKYIAPHOCTH MPAMBIX H IUIOCKOCTEH B IIPOCTpaHCTBE. TeopeMa o TpexX MepreHHKYIIIpax.
2 | Ilpu3Haku u CBOMCTBA MAPAJUIEIBHBIX M MTEPHEHIUKYIIAPHBIX ILUI0CKOCTEN
3 | [TpakTnueckas pabora PaccrosHue OT TOYKH IO TUTOCKOCTH, OT TIPSMOH 10 TIJIOCKOCTH, PACCTOSHHE
MEXKAY MJIOCKOCTAMUA

BHIbI MaTeMaTHIECKHX YTBEp#IeHHH. BHIBI JoKazaTenbeTB. MaTeMaTHYecKasAa HHAVKLHA. Y TBEP#/IeHHs: 00paTHOE JaHHOMY,
IMPOTHBOIOJIOKHOE, 00pAaTHOE MPOTHBOITOJIOHKHOMY JTAHHOMY
4 | ITapayurensHOE MPOEKTUPOBAHUE U €TO CBOMCTBA.
Buael MHOrorpaHHMKoB. PazeepTKH MHOrorpaHHHka. KpaTmdalinde nmyTH Ha ITOBEPXHOCTH MHOrorpaHHHka. Teopema Diiepa.
[IpaBUIIEHEIE MHOrOrpaHHHKH. JIBOMCTBEHHOCTE MpaBHIBHBIX MHororpaHHHkoB. [Ipuzma. [lapamnenenwunern. CBoHcTBa
napajuenenunena. IpsaMoyroiasHeli mapaiienemnune]. Haxknonueie npusMel. [Tupamuaa. Buasl EHpﬂM U1 DJIEMEHTEI ITHIBMIYBHEbIT n%ﬂﬂﬁi
mapaMuel. [TUpaMuIel ¢ paBHOHAKIIOHEHHBIMH pedpaMH W TI'paHsMH, HUX OCHOBHBIE GBGHGTE&'@E%H&E‘E“E%%%%EE%gmmanngq S AOSACHEZ0
MHOTOTpaHHHKOB. Boaseney.  Jyioa Ba agenuy, MOCY, EHHOE
5 | Kourpomsnas padota MPO®ECCVIOHANBHDE OF 3OHATENBHOE
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CocTaBaeHHE KPOCCBOPAOB, peOdyCcoB mo Teme: «B3anumMHoe pacronokKeHne IpPAaMBIX | ITJI0 CKO CTEI»

Pasnen 4. 12
KomOnHaTopuka
Tema 4.1. Cojep:xanue yuyeOHOro MaTepuaja 4 2
IIpaBwia 1 | DnemenTsl kOMOMHaTOpHUKH. OCHOBHBEIE MOHATHA KOMOHMHATO PUKH.
R{}MﬁHHﬂTﬂpHRH HGBTDPEHHE. Pemenne 341449 Ha TabJIHIHOE H l'paEIJ'H'-IECI{DE IMpeJICTaBJICHHE JJAHHLIX
IIpakTHyeckHe 3aHATHS 4
1 | ®opmynel uncia NEPECTAHOBOK, PA3MENICHHM, COUCTAHNUM
2 | IIpakTrnueckas padbora Pemenne koMOMHATOPHEIX 3a1ad.
3 | bunom HeroTona u Tpeyronsnuk Ilackamsa
4 | IlpuxknagHeie 3amadmn.
CamocrositesibHasi padbora 4
Pemenue cuTyanMOHHBIX 337044 C MOMOMIBEK KOMOMHATOPUKHA IO OPO(PHIBEHON CHEIUATIEHOCTH
Pazneu S.
KoopauHartsl H 16
BEeKTOpa
Tema 5.1MeTon 6 2

KOOP/JAHHAT B
IPOCTPAHCTRE.
BekTopsl

Coaep:xaHue y4eOHOIo MaTepHaJIa

1

JlexkapTOBBEI KOOPAWHATEI B MPOCTPAHCTBE. BEKTOPHI.

Yron Mex Iy BeKTopaMi. CKaJsIpHOE ITPOH3BEIEHHE. Y paBHEHHE IUIOCKOCTH. DOopMYyiia pacCTOSTHHUS MEX 1Y TOYKaMH. Y paBHEHHE
cpeprl. DopMylia pacCTOAHHS OT TOYKH JO MIOCKOCTH. Crioco0kl 3aJaHHs IIPAMOH YPaBHEH HSIM H.
Perrenne 3aa4 ¥ JIOKa3aTeIbCTBO TEOPEM C ITOMOILBI BEKTOPOB H METOIOM KOOpPIHHAT

2 | Yron mexnay Bekropamu. KoopauHatel BekTopa. CkanapHOe NPON3BEIEHUE BEKTOPOB. 2
CKaJIsipHOE NPOH3BEJIEHHE BEKTOPOB. TeopeMa 0 pa3sIoKeHHH BEKTOpa 110 TpeM HEKOMIUIaHapHBIM BEKTOpaMm
3 | KonnuHeapHbi€ BEKTOPEI 2
4 | Kommianapssie BEKTOPEI. Pa3nokenne mo TpemM HEKOMILTAHAPHBIM BEKTOPAM. 2
VpaeHenue miockocTd. OopMyia paccTOSHHsI MeXIY ToukaMu. YpasHeHue cepel. DopMyIia pacCTOSHHUA OT TOYKH JI0
M10CcKOCTH. CriocoObI 2a/JaHus [PSIMOH, VPABHEHHSIMH.
Hcmone30BaHne KOOPOAUHAT M BEKTOPOB P PELICHMH MAaTEMATHIECKUX U NMMPHUKIIATHEIX 3a0a4. 2
Bekropsr. [/leiicTBua ¢ BekTOpaMu 2
JlexkaproBa cuctema KOOpAUHAT B MPOCTPAHCTBE 2

DAKTHYECKHE 3aHATHH.

5
6
7
H.
[

[TpakTnueckas pabora CramapHOE MPOU3BEIEHUE BEKTOPOB.

AOKYMEHT
P =

1o4r IﬁCHH

GHEH.'I'F'DHHDIJF noannchb

Pemenne 3a/Ja9 H JOKa3aTC/IbCTBO TCOpEM C ITOM OB BEKTOPOB H MCTOJJOM KOOP/JHHAT.

CepTudukar: 2408?359591BADEC3:1EID1EEDDEM 2A03ACBB20
Brmagemned: Y eaudy, [OCY, EHHOE

2

KourpoasHas padborta

NMPOSECCHUOHAINBH

DE OBPA3OHATENBHOE

CamocrosiTeibHaAsI padora

YHFemMUEARVIE RENG

L e W Tl e T I e U OO i L

1

Pemenue 3ama4 Ha JEUCTBUA HAJ BEKTOPAMHU

PUBCEN
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2 | Pemenue 3amaud mo teme «MeTtoa kOOpauHAT B IPOCTPAHCTB E»

Paszneu 6.
OCHOBBI
TPUTOHOMETPHH

46

Tema 6.1.
Tpuronomerpuueck
He BbIpasKeHHusl

Copep:xanue y4yedOHOIro MaTepHaja

1 | OcuoBusle nonaTua. Paguannas mepa yriaa. CuHyC, KOCHMHYC, TAHTE€HC U KOTAHT€HC MTPOU3BOJILHOTO

yTJIa.

Paguannas wMepa vyria, TPHUTOHOMETPHYECKAs OKPYKHOCTh. TPHroHOMETpHYECKHE (VHKLUMH YHCENT W VYIVIOB. DOpMYVIIEI
MPUBEICHHS, CIIOWEHHS TPHUTOHOMETPHUECKHX (PYHKLHH, (OpMVIIBI JBOHHOIO W IOJOBHHHOro aprymedra. [IpeobpazoBanue
CYMMEI, pa3zHOCTH B I[IPOH3BEJEHHE TPHIOHOMETPHYECKHX (YHKLHH, H Haodopor. HymH (QYHEKOHH, OTPOMEXYTKH
3HAKOITOCTOAHCTBA, MOHOTOHHOCTE. Haubomkiiee 1 HauMeHb1Iee 3HaYeHHe QYHKIUH. [TepHoqHyeckie (YHKLUHH W HAUM EHBIIHH

nepHojl. YeTHele H HeYeTHRIE (DYHKLMH.

IIpakTHYeckHe 3aHATHS

| | PagyanHbId METO1 U3MEPEHUS YITIOB BPAILIEHUA U CBA3b C TPagyCHOM MEPOH.

OyHKIHH «JpodHasl 9acTek 4YHCIa» vV =] X} M «uejaas 49acTe 9dcia» v =[x ]. TpuroHoMeTpHdecKHe (PYHKLHH YHCIOBOI0
apryMeHTa y X = ¢os , y X =s8in , vy X = tg , y X = ctg . CpoiictBa H rpad@uKd TPUIOHOMETPpHIECKHX (YHKUHH. OOpaTHbIE

TPUTOHOMETPHY €CKHE (DYHKLIMH, HX TJ1aBHBIE 3HAY€HHs, CBOHCTBA U IpaHKH.

2 | PaguanHbeIi METOI UI3MEPEHUA YIJIOB BPANIEHUA U CBA3BL C TPATYCHOU MEPOH.

3 | Pemenue 3amau

Tema 6.2.
D@ opMy.bl
TPHIOHOMETPHH.

Copep:xaHue yyedOHOro MaTepHaja
1 | OCHOBHEIE TPUTOHOMETPUYECKHNE TOKIECTBA. DOPMYIIBEI TPUBEACHUSA

DopMYIIBI CIIOMEHHS TPHTOHOMETPHYECKHX (PYHKLIHH, (pOpMYJIBI IPHBEIEHHS, (DOPMYIIBI IBOHHOIO apryMeEHTA.

2 | IlpeoOpazoBanusa TPUTOHOMETPHUECKUX BBIPAK CHUI.

DOopMYJIBI IPUBEJICHHS, CIIOKEHUS TPHIOHOMETPHYECKUX (PYHKLMIH, (POPMVIIBI IBOIHOTO U ITOJIOBUHHOIO apr'yMeEHTa.

[Ipeobpa3zoBaHHe CYMMEL, PazHOCTH B [IPOH3BEIEHHE TPHTOHOM ETPHY €CKUX (DYHKIIHH, H HA000pOT

IlpakTHYecKHe 3aHATHS

1 | OCHOBHBIE TPUTOHOMETPHYECKHE TOKIECTBA

Dopmynsl CI0KEHUS, YIBOECHUS

[Tpaktuueckas padbora IIpeoOpazoBanne CyMMBI TPHTOHOMETPHYECKUX (PYHKIIUM B MPOU3BEIEHUE

2
3
4 | IIpeoOpazoBanme NpoON3BEACHN TPUTOHOMETPUIECKUX (PYHKITUMI B CYMMY.
5 | IlpeoOpazoBannsa TPUTOHOMETPHYECKUX BRIPAKECHUIL.

CamocrosiTe/ibHas1 padora

1 | Coobmienue «IIpoucxoxaeHne eqmHuI M3MEPEHUS YTIOBY

AORYMERT 1)
SNEKTPOHHOW

6

IOANMUCAH

NoANUCLHLI}R

Tema 6.3.
IIpocreiimmne
TPUIOHOMETPHYECK

Coaep:xaHue y4eOHOIro MaTepHaJa

Ceprucoukar: 240B73BS5918A0ECH

1 | Tpuronomerpuueckue VPaBHEHUSA 151 HEPABEHCTBA

Bramermen——Hyroe Baogrmrterrameeend, [OCY,
DE OBEPA3IOHATENBHOE

NMPOSECCHUOHAINBH

ApKKDCHH}’C, dAPKCHHYC, AapKTaHI'CHC 9HCIIA. x"!'LpKI{DT AHICHC YHCJIIA.

YAFEAROEAVIE RENE

L e W Tl e T I e U OO i L

dE!DHi.":lDDE

FPOBCKMA

Tpuronomerpideckue ypasHeHus. OTHOPOIHBIE TPHTOHOMETPHY ECKHE YPABHEHHS]

N P W T W R o s W o el i
HAEMGIBEAIEIEH. L L T.UTEULEL TILY £ 1.0

2023
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e YpaBHeHHS, IIpakTHyeckHe 3aHATHSA 6
HepaBeHCTBA 1 | IIpocreime TPUroHOMETPUIECKNE YPABHEHU U HEPABEHCTBA.
Perenne npocTeliiux TpHroHOMETPHY eCKHX HepaBeHCTB. [IpocTeiiiiiie cHCTEMBI TPHIOHOM ETPHY ECKHX VPABHEHHIA.

2 | OOpaTHEIE TPMTOHOMETPHYECKHE (DYHKIIUH

Hynu pyHKIIHH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTE. HanbOonslniee 1 HaUMEHbIee 3HaYCHHE ()YHKIHH.
[lepuoguueckue GpyHKUHH U HAMM EHBIIHI eprHo/l. YUeTHble U HedeTHbIE PYHKUHMH. OYHKIHH «po0HAas 9acTh YHCHa» Y ={X} U
«11enas 9acTh yuciaa» v =[x]. ObpaTHeIe TpPHTOHOMETpHYeCKHE (PVHKI[HH, HX IT1aBHEIC 3HAYCHHS, CBOMCTBA H Ipad HKH

3 | Kourpomsnas padbora.

CamocrosiTe/ibHas padora 6
| | Pemenne TpUrOHOMETPHUYECKUX YPABHEHUN
2 cemecmp
Pa3znen 7. 22
DOyHKIHH
Tema 7.1. Cojep:xanne y4edOHOIro MaTepuajia 8 2
dyakIuH, HX | | ®ynakipn. CeoiictBa (pyHkumm. OOpaTHeIe (PYHKITHHL
cBoiicTBA JIBIKEHHUSI B POCTPAHCTBE: MMapauIeIbHEIH ITepEeH0C, CHMMETPHS OTHOCHTENIBHO TIOCKOCTH, [IEHTpaJbHAsK CHMM €TpPUs, IIOBOPOT
u rpadHKH OTHOCHTEINILHO TpsiMoid. [TpeoGpazoBanue moqo0ust, roMoTeTHA. PellieHne 3a/1ad Ha II0CKOCTH ¢ HCIOJIB30BaHHEM
eOMETPHIECKHX MeToI0B. Bzaumuo o0paTHbIie GpyHKIMH. ['paduku BzauMHO 00paTHBIX (DYHKIHH.
2 | CreneHHBIE, TOKA3ATENBHEIE, JIOTAPU(PMUIECKUE U TPUTOHOMETPHUECKNE (PYHKIUN. 2

Hynu QyHKOMH, OPOMEXKYTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTh. Haubonbllee M HauMeHbLIeE 3HAYeHUE (YHKLIMH.
[Tepuonmueckue pyHKIMH. YeTHOCTE U HEYETHOCTE (PYHKLUMI. CroxHble QYHKLIHH. TpHroHOMeTpHYecKHe (PYHKLHMH ¥ = €OS X , ¥
= sinx , y = tgx . OyHkuuay = ctg x. CpoiictBa U rpapukd TpUTOHOMETpHYIECKHX (pyHKLHiI.JTorapudpmuaeckne ypaBHeHHS H
HepaBeHcTBa. JlorapudMudecKkas QyHKLMA U €€ CBOiCTBA H rpapHK. CTeneHHas (PyHKLHA H €€ CBOHCTBA U IpapHK

3 | [IpeoOpazoBanus rpadpukoB pyHKIHI 2
MeTol WMHTepBAIOB Ui pellieHds HepaBeHCTB. IIpeoGpazoBaHus rpaMKoB (YHKLMH: CIBHT BOIL KOOPAMHATHBIX OCeil,
pacTsDKCHHE M CKATHe, OTpaKeHHe OTHOCHTEIEHO KOOP/THHATHBIX ocei. ['padHaeckue MeTO/TbI pElIeHHs] ypaBHEHHIH H HEPAaBEHCTB

IlpakTHYecKkHe 3aHATHSL. 10
1 | Ilpumeprl 3aBUCHMOCTEN MEXKIY IEPEMEHHBIMH B PEAIbHBIX IIPOLIECCAX U3 CMEAKHBIX IUCIAILIAH
2 | [TpakTnueckas padbora Hccnenosanme (pyHKImH

3 | HempepeiBHEIE M TEPHOANYECKHE (PYHKIIHN

4 | IIpeoOpazoBannsa rpa¢puka pynkumn. 'apmonnueckue konebanus. IlpukianHeie 3amaqu.
JIBIDKEHUS. B IPOCTPAHCTBE: MapalUlelbHEI IIepeHoc, CUMMETPHs OTHOCHTENIEHO IUIOCKOCTH, LEHTPAIBHAS CHMMETpPHS, TOBOPOT

OTHOCHTCIIEHO lTpHMDﬁ. HpﬂﬂﬁpﬂE.DBﬂHHE nmogodus, roMoTeTHs. Pemende 3a7ad Ha IUIOCKOCTH C HGHMW MOONUCAH
COMCTPHYICCKHX MCTOJJOB. EHEH.TF'DHHDIJF NOONMUCBK]

Ceprudmkar: 240B73B95918A0ECEM9D1B90094 3F
5 | KorrponpHas padoTa S TOBIIIBORE
CamocTosiTe/IbHasA padora MPOGECCMOHANBH
- YSAPEKAEHAEKEME
1 | Pemenue 3amaq HA UCCAETOBAHNUE YUCIOBEIX (DPYHKIIMHN 3aTAHHBIX TPAPUUECKH U AHATMTHUECKIA-TIO A7 14 71+ iy 7w s i sl Sesst s s
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npo(PUILHOHN CIEIMATLHOCTH
2 | CocraBnenue pedycoB o teme: «OyHKINU:

Pasnen 8. 28
MHuororpanHiuKH
Tema 8.1. Coaep:xaHue y4e0HOr o MaTepHaia 12 2

MHoOrorpaHHHUKH 1 | Bepmunel, peOpa, rpaHi MHOTOT PAHHMKA
[Tapamenernunen. CBOHCTBA NpAMOYToJIbHOTO Napauienenuneqa. Teopema [Tugaropa B rmpocTpaHCTBE.

2 | Ilpm3ma, ee ocHoBanusa, OOKOBEIE pedpa, BEICOTA, OOKOBAS MOBEPXHOCTS. 2

[IpaBiiibHBIE MHOrOrpaHHHKH. JIBOMCTBEHHOCTE IIpaBWIBHBIX MHOrorpaHHukoB. Ilpuzma. I[lapamnenenunen. CpoHcTBa
napaJuesnernunena. [IpsymoyronsHel napauienenunes]. HakioHHEIE IPHIMEL

3 | ITmpamuga, ee ocHoBaHue, OOKOBEIE peOpa, BeICOTA, ODOKOBAA MMOBEPXHOCTD. 2

[Tupamuga. Buael mupaMul. SIeMEHTEI MPaBWILHOH mUpaMuael. [THpaMHIEl ¢ paBHOHAKIOHEHHEIMH pedpaMH M IpaHsaMH, HX
OCHOBHLIE CBOHCTBA.

IHpakTHyeckHe 3aHATHA 10

1 | Ilpaktuueckasa pabora Ceuenus, pasBepTKH MHOTOTpaHHUKOB. [Imomans noBepxunoctu. CuMmerpus

PazBepTKH MHOTrorpaHHHKa. KpaTdgaiinye 1myTH Ha [MOBEPXHOCTH MHOTrorpaHHuka. Teopema Ditepa [Lnomaan mosepXxHocTei
MHOIOI'PAHHHUKORB. [[BOHCTBEHHOCTE NMPAaBWIBHEIX MHOrorpaHHUKOB. [Ipu3ama. [Mapasuienernune]. CBolcTBa Mapajielienue/a.
[TpsimoyroneHeii napanienenune]. Haknonnsle nmpusMel. [Tupamuga. Buas! mupaMuj]. D1eMeHTEl NPaBWIEHON ITHpaM H]IbL

[TupaMH/IBl ¢ paBHOHAKJIOHEHHEIMH peOpaMH M IpaHsiMH, UX OCHOBHBIE CBOHCTBA. [L10IAa N MoBEpXHOCTEH MHOIOIPAHHHKOB.,

2 | KonrpoasHas padbora
CamocrosiTe/ibHAs1 padora 6
1 | Coobmienue «lIpaBunsHBIE 1 HOTYIPABUILHBIE MHOTOTPAHHUKI

2 | Pemenue 3agaq no teme: «MHOrorpaHHuku no npo(puiIbHOU CIEIHATEHO CTH

Pasnen 9. Tena n

IOBePXHOCTH 20
BpallleHHS.
Tema 9.1. Coaep:xaHne y4eOHOIro MaTepHaJa 8 2
HuiaHap, KOHYC, I | Humuap u koHyC.
map 2 | LUlap u cepa
3 | YceuenHas nmupaMuia M YCEYEHHBIN KOHYC.

Tena ppameHust: [IHHIP, KOHYC, wap | cepa. CedeHus [IHHIpa, KoHyca | mapa. HlapoBoi cerMeHT, mapoBoH CII0HH,
HIAPOBOH CEKTOpP (KOHYC). Y ceueHHas ITHpaMHJIa H ycedeHHbIH KOHYC.

[OKYMEHT TOANZEAH

IpakTHYecKHe 3aHATHS ANEKTPOHHOA NOAMMCS
I | Pemienue 3adda4 Ceptuchukar: 240B73B95918A0ECEM9D1B90094 JA42A03ACBE20
. = ' 0 | besuy, MOCY EHHOE
DneMeHThl chepuueckoi reomeTpuH. KoHmdeckue cedeHus. KacaTelbHble NMpsIMBIE M IUIOCKOCTH. %?ﬁfﬂﬁﬁHLI%‘%mﬁgﬁ DE obPaso
cpeprl. Kacarmecs cpepbl. KoMOHHALIMH TN BpallleHH YYPEXOEHWE KEMEPOBCKWA
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CamMocrogare/ibHaa padora

HPETEEHTBHI*IH mo TeMme: « KOHMYeCKHe CeueHHI U HX IIPHMCHCHHUC B TCXHHKCY

Pasznen 10.
Hauana
MATEeMATHYeCKOI0
aHAJIN3Aa

46

Tema 10.1.

IMocienoBare/ibHOCT
H.
IIpouseoaHASL.

Coaep:xaHue y4eOHOIo MaTepHaJIa

1

[TocnenoBarensnOoCTH. [TOHATHE O IpEnEne moCIEeNOBATENBLHOCTH

2

[TpousBoanas. MexaHn4eCcKuil ¥ TEOMETPUUECKUH CMBICT MPOU3BOAHOU. JluddepeHnupyemocTts
(yakumu. [IponsBoaHas PyHKIMH B TOUKE.

[TonsiTe npenena Gpyukuy B Touke. [TonsTre npenena GpyHKIMH B O€CKOHETHOCTH. ACHMITOTRI Ipaduka GpyHKIHH. CpaBHEHHE
OeckoHeYHO MaJkIX M OeckoHedHo OonsmmxX. HenpepeiBHOCTE (pyHKIMH. CBolicTBa HenpephIBHBIX (yHKIMHA. Teopema

Belepirpacca. YucinoBas nocieqoBaTellbHOCTE. [Ipenen nocieqoBaTelIbHOCTH.

IIpakTHYeckHe 3aHATHS

1

[TpakTrueckas paborta [Ipou3BomHEIE 0CHOBHBIX 3TEMEHTAPHBIX (DYHKIIM. Y PABHEHUE KACATEIBHOH B
001IEM BHUIE

2

[IpaBuiia u opmynsl guPepeHpoBaHU

3

YpaBHEHNE KACATEALHOU K rpauKy PyHKIMH.

4

HccnepoBanne (pyHKIUK ¢ MOMONIBEH OPOU3BOTHOHU

UccnenoBanue 3/1eMeHTapHBIX (YHKLHH Ha TOYKH SKCTpeMyMa, HauboJbllee M HAMMEHbIIEE 3HAY €HHE ¢ [TOMOLLBIO IIPOU3BOTHOM.
[Toctpoenue rpadHkoB (YHKIHH ¢ MOMOLIBIO NMpou3BOAHBIX. [IpuMmeHeHHe NpoW3BOIHON NpH pelieHud 3anad. HaxoxaeHue

IKCTPEMYM OB q)}'H'EI_IHf:I HECKOJIbKHX TICPEMCHHBIX..

12

CamocTodaTe/ILHAA paﬁma

Pemenne zamau

Tema 10.2
ILntomans
KPHBOJIHHeHHO M
TpalneHu.
HNHTerpan

Cunepmnﬂe yqeﬁﬂuru MaTepHaIa

1

[TepooOpazHas u uHTErpa.. [TepBooGpasHble 3JIeMEHTApHbIX (PYHKIH

2

[Inomane KPUBOIMHENHOU TPANEHIUU.

. Il1omiaae KpuBoMHEHHOH Tparneliid. @opmyiia HetoToHa-JlelbHuLa. Onpe/eleHHbIH HHTErpal.

H‘JHHTH‘IEEHI—IE JAaHATHH

10

|

Hnurer

pa U IEPBOOOpazHA

2

Teopema HeroTona—JleitOnuia

[Tn

OILIATh KPHBOJIMHEHHOH Tparnelid. Popmyiia HeroToHa-JIeHOHHIIA.

OKYMEHT MOAanncAaH

3

[TpuMmenenne nHTErpaia K BEITUCICHUIO (PU3NYECKNX BETMYUH W TUIONIANEH.

a
noannchb
Ceprudpukar: 240B73B95918A0ECEMSD1B90094

Brmauciaenue HﬂDLL[ﬂﬂEﬁ ITJTOCKHX (j)Hl"}p H 00BLEMOB Tell BpalliICHHA C ITOMOILBK) HHTCIPpaJIA.

Bnageneu: MHykoe Bagum rEHHE,.D.lLEEHH. [OCY

4

Meroab! pemenus ()YHKIHOHAIBHEIX YPABHEHUH U HEPABEHCTB

AFCSECCHOMATEM
YYPEXOEHWE KEME

DE OBEPA3OBATENBHOE
tPOBCKMA

Tl B AL e e AT T RS AL FR A

R

Konrponpnas padota
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CamMocrogare/ibHaa padora 4

Pemenue 3amau Ha MPUMEHEHUE ONTPENEICHHOTO UHTETpaa

Pasznen 11.
O0BeMbI TEJI H 20
ILJIOIATH HX
IMOBEPXHOCTEH.
Tema 11.1 Coaep:xaHue y4eDHOI 0o MaTepHAaJIa 6 3
O0beM H ero 1 | Obvem u ero m3mepenune. Murerpansuas popmysia oOnema.
H3MepeHHeE. DJjieMeHThl reoMeTpHHd Macce. [lonsitue obbema. OO0beMbl MHOTOIpaHHHUKOB. OObEMBI TeJl BpalleHHsl. AKCHOMBI 00beMa. BriBoJ
Gopmys 00BEMOB NMPAMOYTOJIIBEHOTO MapaLleNlenuneqa, NPU3Mbel U mupaMuel. QopMyIEl i HaXOkKIeHUs o0beMa TeTpasJpa.
Teopemsbl 00 oTHOIIEHHSIX 00beMOB. [IpHIoKeHHA HHTErpalia K BbMMHCIEHHID 00BEMOB H ITOBEPXHOCTEN Tell BpalleHus. I1iomais
cthepraeckoro nmosgca. OGBEM MIAPOBOTO CIIOSL.
2 | ®opmytel 00BEMa MHOTOTPAHHUKOB U TEJ BPALICHH 3
IlpakTHYeckHe 3aHATHS 10
1 | [MTpakTnaeckas pabora Berancnenune mrom@aneit 1 00beMOB MHOTOTPAHHUKOB
[Ipumenenue obbeMoB npu pemennu zagaq. [Tnomane chepel. PazsepTia mwinHapa u konyca. [Tnomags nopepXHoCTH LIMIHHIPA
1 KoHyca. KoM OHHaMH MHOrorpaHHHKOB | Tell BpalleHust. [Tonodbue B npoctpaHcTree, OTHOMIEHHE 00BEMOB.,
2 | Beraucnenune mmoniaaei 1 00bEMOB TEJT BPANICHUS
3 | Beruucnenue maomianeii ¥ 00eMOB
4 | Beruucnenue mmomanei 1 00LeMOB.
KomMOHHaIHH MHOrOrpaHHHKOB | TeJl BpaleHus. [Toqodoue B nmpocTpancTee. OTHOMIEHHE 00LEMOB H IUIOIIAIEH MTOBEPX HOCTEH
1o100HeIX (QUryp. JBIOKeHHS B IPOCTPAHCTBE: NapaUle/IbHEII [IEpEeHOC, CUMMETPHUST OTHOCHTEILHO IJIOCKOCTH, LIEHTpaJIbHasl
CHMMETPHsL, [TOBOPOT OTHOCHTENLHO IpsiMoi. ITpeobpazoBanue nogobusi, romoreTHs. Penenue zajad Ha IJI0CKOCTH C
HCITOIB30BAHNEM CTEPEOMETPHY ECKHX METOJIOB.
5 | KourposmsHas padbota
CaMocTosiTe/ibHasg padora 4
Pemenue mpakTHUECKUX 347144 HA BEIUMCIIEHUE 00BEMOB M IJIOMAIEH
Pasnen 12.
JJIeMeHThI 12
CTATHCTHKH H
TeOpHH
BEePOATHOCTEH
Tema 12.1. Copep:xaHue y4eOHOI0 MaTepHaJia arterrponod nonthien 2
Crarucruka u 1 | DnemMeHTsI TEOPUN BEPOSTHOCTEH CepTuchukar: 2405?3595915@5:21et}menngﬁmzmaamazn

Bnageneu: Mykoe Bagum lNenHageesud, OCYLAPCTBEHHOE
NPOGECCHUOHAINBHOE DEF‘&@DE&TEHBHDE
YYPEXIEHWE KEMEPOBCKKW
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Teopusi
BepPOATHOCTEH

BeposATHOCTE H CTATHCTHKA, JIOTHKA, TeopHsa TpadoB U KoMOHHaTOpHKA [ToBTopeHHe. Hcmoib3oBaHue TabIHL M JHATpaMM IS
npeJcTaBlieHHs JaHHBIX. PemleHHe 3ajJad Ha MpHUMEHEHHE OIMHCATENLHBIX XapaKTEpUCTHK YHCIOBEIX HAOOpOB: CpeIHHX,
HAUOONBLUIET0 M HAHMEHBLIEr0 3HAYEHHs, pazMaxa, JUCIEPCHH W CTAHJApTHOrO OTKJIOHEHHsA. BhMHCIEHHE 4YacToT H
BEPOATHOCTEH CODBITHH. DBeMHUCIEHHE BEPOATHOCTEH B OIBITAX ¢ PABHOBO3MOXHBIMH  3JIEMEHTAPHBIMH  HUCXOJIAMH.
HcnonezoBaHHe KOMOWMHATOPHKH. BBMHCIEHHE BEPOATHOCTEH HE3aBUCHMBIX COOBITHH. HMcmolbizoBaHHE (DOPMVIIBI CIIOMEHHS
BEPOATHOCTEH, qHarpaMM Diliepa, JepeBa BepoATHOCTEH, (hopM Ikl bepHYIIH. BEpOSATHOCTHOE NTPOCTPAHCTBO. AKCHOMEI TEOPHH
BEPOATHOCTEH. Y clioBHasA BEPOATHOCTD. [IpaBHiio yMHOMKEHH BeposaTHOCTEH. DopMyiia MoIHOH BepodITHOCTH. @opMyiia baiieca.
JIUCKpeTHBIE CIVdaifHeIe BEJIWYHHBI U pacrpenencHus. COBMECTHRIE pachnpefeleHus. PacrpeqeneHue cyMMEI U TP OH3BEIEHUS
HE3aBUCHUMBIX CIIVIAHHBIX BEIHYHH. MarteMaTHYecKoe OHIaHHEe W JHCIEpCHA CIydaiHOH BelIMYHHBL. MareMaTHdecKoe
OKHIaHHE W JIUCIEPCHS CYMMBI CIVIAWHBIX BEIWYWH. DbHWHapHasi ciydaiiHas BeIWYHHA, pacrpeaeieHie bepHyim,
["'eoMeTpudecKoe pacnpeeicHie. bHHOMHAILHOE pacnpelIe/ieHHe U €ro CBOMCTBa. [ UIlepreoMeTpHIECcKoe paclpee/IieHHe H €ro
ceoicTBa. HemnpepriBHEIE ciaydaiiHele BeIHYHHBI. [lMoTHOCTE BeposdTHOCTH. OVHKIMS pacnpenelieHus. PaBHOMeEpHOE
pacnpenenenue. [lokazaTensHoe pacnpeeleHne, ero nmapamerpel. Pacnpenenenne IlvaccoHa W ero npuMmenende. HopmaisHoe
pacnpenenenue. Oyakims Jlamnaca. [TapaMeTpsl HopMalisHOTO pacrpeneneHus. [TpuMepsl cavdailHbIX BEIHIHH, MOTYHHEHHBIX
HOPMAJILHOMY 3aKOHY ([MOIpEIIHOCTE U3MEPEHHI, pOCT YenoBeKa). LlenTpanasHas mpefeiasHas TeopeMma. HepasencTso YeOrimena.
Teopema Yebriniesa H TeopeMa bepHY/LUIH. 3aK0oH O0JBIIHX YHCENI. BeIOOp OUYHEIIT METO] H3MEPEHHS BEpOATHOCTEH. Polib 3aK0oHA
OOINBIIHNX YHCEN B HAYKE, pHpoJe U obiecTBe. KoBapualus IBYX clydaiHbeIX BeIMdHH. [loHsiTHe 0 KO3 (PHLIHEHTE KOpPpEIALHH.
CoBMeCTHBIE HADIIOIEHHS IBYX CIYYaHHbBIX BeJIHIHH. BEIOOpOYHBIH KOO (GULIHEHT KoppelstuHH. JITHHelHas perpeccHsl.

HPHRTH‘I CCKHE 3aHATHH

1 [ [TpakTnueckas pabora Pemenune npakrnaeckux 3a1ad ¢ MPUMEHEHUEM BEPOATHOCTHBIX METOOB.

CraTHcTHUECKad runoresza. CTaTUCTHKA KPUTEPHsl U €€ YPOBEHbL 3HAYMMOCTH. ITpoBepKa MpOCTEHIIUX THITOTE3. DIMITHPHIECKHE
pacrpeflelieHHss W HMX CBI3b C TEOPETHYECKHMMH pacrpeneneHusMu. Panrosas xoppensiua. I[locTpoeHHE COOTBETCTBHIA.
HMHBEKTHBHBIE H CHOPBEKTHBHBIE COOTBETCTBHSA. bueklmMH. J[UCKpeTHas HenpephlBHOCTHL. [IpunHimn Iupuxie. KogupoBaHHE.
JIponaHas 3amuck. OCHOBHBIE MOHATHS TeopHH rpados. Jlepesws. J[somdHoe JepeBo. CBA3HOCTE. KOMITOHEHTEI CBS3HOCTH. ITyTH
Ha rpade. JiiepoBbl H [ aMHUIBTOHOBEI ITYTH.

2 Penienne zamau

Camocrodare/ibHaa padora

Pemenne 3amad Ha onpeneneHue BEPOATHOCTH COOBITHI

Pasnen 13
YpaBHeHus u
HepaBeHCTRA

22

Tema 13.1.
Pemienne
YpaBHEeHHH H
HepaBeHCTB

Cojaep:xaHne yyeOHOro MaTepuajia

1 | YpaBHeHMsA, HEPABEHCTBA U CUCTEMBI YPABHEHUIM.

Jorapupmuueckue ypaBHeHHs] U HepaBeHCTBa. JlorapudpMudeckas QpyHKLUHS U ee CBOHCTBA M rpaHK. CHCTEMEI IT0KA3aTe/IbHBIX,
Jorapu(p)MHUIEeCKHX W HPPALMOHAIBHBEIX ypaBHeHHWH. CHCTEMBI ITOKA3aTENIBHBIX, JIOFapH(MMHUYECKHX MW HPpPalHOHAIEHBIX

HCpABEHCTS.. AOOMEHT ¢

2 HPHME‘HEHHE MATCMATHUYCCKHUX MCTOOO0B JJIA PCIICHHA COOCPKATCIIBHEBIX 3a0a4 Ceptucukar: 240B73B95918A0ECH

IOANMUCAH

NoanMUCLHI}

9D 1B90094 2

PelreHne 3ajad ¢ HCIOIL30BAHMEM I'paJyCcHOH Mepbl yriia. Moayie 9Hcia H ero cBoiictea. PemeHi@%¥Hau ﬁ%w

L e W Tl e T I e U OO i L

HEPABEHCTB W CHCTEM HEPABEHCTB C OJHOH NEPEMEHHOMH, ¢ MPHUMEHEHHEM H300p a €HHsl YHCIIOBBIX IPOMEMYIEOB.: - 21 01 2027 no 21 04]2023

T w0 AL T

A42A03ACBEB20

awesund, OCYOQAPCTBEHHOE

" s HPE OBPA30E
COBMCCTHVHO [}ﬂ,ﬁDT}-’ C ITOMOIIBH JIHHCHHEIX H EKBaJpaTHBIX YpaBHCHHHM H HX CHCTCM. Pemenue 3alaqy C© IMOMONIHHIHEHPBEEVEPOBCKMA

ATENBHOE
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IlpakTHYecKHe 3aHATHS

1 | OcHOBHEIE MPHEMBI PEIICHHS ypaBHem{fI.

2 | IlpakTrueckas padora Pemenue cucrem ypaBHEHUN

TpuronoMmerpuaeckue ypasHeHus. OJHOPOIHLIE TPHIOHOMETPHY ECKHE YpaBHeHHs. PellleH e MpOoCTeHIINX TPHT OHOM €TPp HIECKHX

HepaseHCTB. [IpocTeiime cHeTeM bl TPUTOHOMETPHY ECKHX YPABHEHUI

3 | Ucnonp30Banue CBOMCTB U rpa(pukoB (DYHKIWN 711 PEIIEHUS YPABHEHUI U HEPABEHCTB

Pemenue 3a1a4 Ha JBIDKEHHE U COBMECTHYIO paboTy, CMECH U CIUJIABBI € MOMOIIBI0 JIMHEHHBIX, KBAIPATHLIX H JIPOOHO-
palMoHATIBHEIX YpaBHeHHH 1 uX cucteM. [IpuMenenue npoussoaHoil B puzuke. [lpumenenie o60beM0OB NMPH pelIeHnH 3a/ad.

4 | UToroBast KOHTpOJ/IbHasI padoTa

10

CamMocrodare/ibHaa padora

Pemenue 3amad mo teme: {{YPHBHEHHH H HCPABCHCTBA»

Bcero:

322

AOKYMEHT MNOANMUCAH
SNEKTPOHHOW MNMoanncoLIO

Ceptupukar: 240B73B95918A0ECE49D1B900942A42A03ACBB20

Bnageneu: Mykoe Bagum lNenHageesud, OCYLAPCTBEHHOE
NMPODPECCHUOHANBHOE DEF‘A@DEATEHI:-HDE
YYPEXOEHWE KEMEPOBCKWMW
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4. CIIMCOK UICTOYHHUKOB

OcCHOBHBIEC HCTOUHHKH:
1.I'yceB, B.A. Marematuka: aareOpa M HadajJa MaTeMaTHYECKOTO aHajIM3a,
reoMeTpus: I mpodeccuid W CIEeNUaJIbHOCTEH COIHAIbHO-3KOHOMUYECKOTO
npouas: ydeOd. IS MCIOJB30BaHUS B ydeOHOM mpoljecce 00pa30BaTeIbHEIX
yupexaeaun CIIO /B.A.I'yces, C.I'.I'puropses, C.B. UBonruna. — 2-¢ usj., crep.
— Mocka: HIl «Axagemus», 2018. — 416 c. — |[PexomengoBano PI'AY

«D®UPO»|. — TekcT: HEmoCpPEICTBEHHBIN.

JIOMOJITHUTEIbHbIE HCTOYHHKH:
1. JlagassH, A. A. I'eoMeTpuduecKre MOCTPOCHUS Ha ILIOCKOCTH M B MPOCTPAHCTBE:

3aJjlayd M pEIIeHUs : yded. I1mocoOue I CTYAEHTOB  00pa30oBaTENbHBIX
yupekacHuil cpell. mpod. oopazoBanus / A. A. JlamasH. — 2-e u3g. — Mocksa :
dOPYM ; NHD®PA-M, 2020. — 464 C. - URL.:

https://znanium.com/catalog/product/1082973 (mata oOpamienus: 19.05.2022). —

Pexxum joctyna: a8 3apeructpup. unrtarenaein DbC. — TekcT: 3neKTpOHHBIN.

2. Jlamjasz, A. A. MaremaTuka: ydeO. I8 CTYJEHTOB  0Opa30BaTelbHBIX
yupexkaeHuil cpel. mpod. odbpazosanus / A. A. JlagastH. — 3-¢ u3f., Hcp. U JOII.
— Mocksa: ®opym: HHUI HWHDOPA-M, 2021. - 544 c¢. — URL:

https://znanium.com/catalog/product/1214598 (mata obpamenus: 19.05.2022). —
Pexxum joctyna: a8 3apeructpup. unrtarenaein DbC. — TekcT: 3neKTpOHHBIN.

3. lagasH, A. A. COopHUK 3ajjau II0 MaTeMaTHKe : yueO. mocobdue /s CTY/ICHTOB
00pa30BaTEeNbHEIX YUpPEXKJICHHH cpel. Tpod. odpa3zoBanus / A. A. JlagassH. — 3-
e m3a1. — MockBa : ®POPYM : UHOPA-M, 2021. — 352 c¢. — URL:
https://znanium.com/catalog/product/1362444 (nata obpamenus: 19.05.2022). —
Pexxum moctyna: aiis 3apeructpup. untarenaenn ObC. — TekcT: 3neKTpOHHBIN.

4. IIunosa, JI. 1. MatemaTtuka: yue0. mocoOue /I CTY/ICHTOB 00pa30BaTEIbHBIX
yupexaeHu cpen. mpod. oopazoBanms / JI. M. Iumosa, A. E. Ilumos. —
MockBa: NMHOPA-M., 2020. — 238 C. — URL: URL:
https://znanium.com/catalog/product/1127760 (mata obpamenns: 19.05.2022). —
Pexxum moctyna: aiis 3apeructpup. untarenaenn ObC. — TekcT: 3neKTpOHHBIN.

5.10xno, H. C. Maremaruka : y4eO. I8 CTYJACHTOB  00pa30BaTe/IbHBIX
yupexaeHuid cpen. mpod. odopazosanus / H.C. FOxno. — Mocksa : UHOPA-M,
2022. — 204 c¢. — URL: https://znanium.com/catalog/product/1796822 (nata
obpamienus: 19.05.2022). — Pexum goctymna: s 3apeructpup. untareieu 3bC.
— TeKcT: 3JIEKTPOHHBIM.

IlepuoauyecKkue U3AAHUA (0TEYECTBEHHbBIC KYPHAJIbI):
1. IlpodpeccuonanbHoe oOpa3oBaHKe B coBpeMeHHOM Mupe: Professional education
in the modern word: BcepoCCHUHCKUNM HaydyHBIM JKypHall / Y4YpEIUTEIIb

denepanbHOE TOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTeaRHI onYRREKICHNE
an

BoICIIEro  obOpasosanus  «Hosocubupckuid_ ¢gﬁgpy%ﬁ§§§%ﬁmm%§ﬁm%%%m
yHuBepcuteT». — 2011 - . — HoBocubupck: @iW]] W%%E%Eg@éﬁﬁ?ﬁ@ﬁ

2020 -. -ExxexBapr. —TeI{CT HEIIOCPEICTBE HHEIN YYPEXEHVE KEMEPOBCKUA
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2. Cobpanme 3akoHoj1aTelIbcTBa Poccuiickoit denepanuy : opuIHaIbHOE U3JaHuE /
yupeaurens agmuaucTpanus Ilpesunenra Poccuiickont @enepamuu. — 1994, mau
— . — MockBa: «HayuHO-TeXHWYECKHUII IIEHTp NPaBOBOM HH(pOPpMAIINH

«Cuctema», 2018 — . — Exxernen. — TeKCT : HEMOCPEICTBEHHEI.
3. YpaBnenue mpoeKTaMu: HH(OOPMAIIMOHHO-aHATUTHYeCKUH K ypHalI. — 2004 - . —
MockBa: OOO «HckyccTBO ympaBiaeHHs mpoekTtamu», 2020 - . - Exemec. —

TekcT: HEmoCPeICTBEHHBIN.

HNHTEepHEeT-pPeCypPCHI:

1. Bcss maTemMaTHka B OJJTHOM MecCT€ — MaTeMaTHdeckumid moprtan: caiit. — URL:
http://www.allmath.ru (1ata oopamenus: 19.05.2022). — TekcT: 37€KTPOHHBIIA.
2. EnnHoe okHO JocTyma K oOpa3oBaTelbHBIM pecypcam: caiit. —  URL:

http://window.edu.ru/ (mata obpamenus: 19.05.2022). — TekcT: 3JIeKTPOHHBIN.

3. MaremaTHKa: cIpaBOYHHK (GOPMYII IO alIredpe M TeOMETPUH, PEIICHHUS 3ajJad U
npuMepoB. MartemaTudeckue (QopMylIsl  on-line:  caMrT. — URL.:
http://www.pm298/ru (;1ata odpamenus: 19.05.2022). — TekcT: 3IeKTPOHHBIM.

4. Ceodbonnass martematmka: cant. —  URL: http:// www.free-math.ru (mara
oopamenus: 19.05.2022). — TekcT: 3NE€KTPOHHBIMN.

5. denepallbHbIM LICHTP HH(pOPMaImOHHO-00Pa30BaTEIbHEIX pPeCypcoB
MunuctepcTtBa oOpa3zoBanud U Hayku: caut. — URL: http://eor.edu.ru (mara
obopamienus: 19.05.2022). — TekcT: 3IeKTPOHHBIIA.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DEATEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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