AHHOTAIIUA PABOYEM NIPOTPAMMBI YYEFHOHN JTUCIIUIIJIMHBI
MATEMATHKA

1. TOACHUTEJIBHAA 3ATINCKA

Il Pabouas mnporpamma o0OIII€OO0pa30BaTEIBRHON YU4EOHON JUCIUILIMHEI
MartemaTnka IIpeJHa3HadeHa [JIs W3y4YSHUsS MaTeMaTHKH B IIpodeccHOHaIbHBIX
oOpa3zoBaTenbHbIX  opraHmsamusax CIIO, peanmsywolmmx  00pa30BaTEIBHYHO
IporpaMMy CpEIHETro o0IIero oOpa3zoBaHHUS B MOpeAcaX OCBOCHHS OCHOBHOM
nmpodeccuonanpHoil oopazoBareabHoi nmporpammel CITO (OITOIT CIIO) na 0Ga3ze
OCHOBHOT'O 00II[ero 00pa30BaHMs IIPHU MOJATOTOBKE pabOINX KaIpOB.

IIporpamma pa3paboraHa B cooTBeTcTBUE ¢ TpeboBaHusIMH DPI'OC cpemuero
o0I111er0 00pa3zoBaHus, MPEIBIBISAEMBIMH K CTPYKTYPE, COAEPKAHUIO U Pe3yJIbTaTaM
OCBOEHHMS  yueOHOM  JIUCIUIUIMHBI, Ha  OcHOBe IIpuMepHOM  OCHOBHOU
00pa30BaTeIbHON MIPOrPaMMElI  CpPEJHEr0 OOIero oOpa30BaHHMS, OJOOPEHHOM
penreHueM (QeAcpaJbHOTO YYCOHO-METOJUYESCKOr0 OOBCIHMHCHHS II0 OOIIeMy
obpazoBaHni (mpoTokoa ot 28.06.2016 Ne 2/16-3); KoHuenmuen pa3BUTHSA
MaTeMaTHUYECKOro o0pa3oBaHus.

Copmepkanue IporpaMMbl  JUCLUUIUIMHBI ~ HAmpaBlI€HO Ha  JOCTIKCHHE
CIeayrollel Leau: oOecneueHHEe BO3MOXKHOCTH HMCIOJL30BAaHHUS MaTEeMaTHUECKHX
3HAHUM W YMEHHM B IIOBCEJHEBHON JKU3HU W BO3MOKHOCTH YCIIECHIHOIO
IPOJOIKEHUST 00pa30BaHUS IO CICLUAIBHOCTSIM, HE CBS3aHHBIM C MOPUKIAJIHBIM
MCIIOJIE30BaHUEM MaTeMaTuku. (OcBoeHME coAeprKaHUs JUCLUILIMHBI MaTeMaTHKa
HaIlpaBJIEHO Ha JIOCTHXKEHHUE CIICIYIOIUX 3a/aa4:

— c(hopMHpOBATE TIPEJICTABICHUS O MaTeMaTHKe KaK YHHBEPCAILHOM SI3LIKE HAayKH,
CPE/ICTBE MOJIEIUPOBAHUS SBJICHHM U IMPOLECCOB, 00 HIAEIX U MeTojax
MaTEeMaTHKH;

—  pa3BUThb JIOTMYECKOE€  MBINUICHHUE, MPOCTPAHCTBEHHOE  BOOOpaKeHHE,
AITOPUTMHUUECKYI  KYJIBTYPY, KPHTHYHOCTHL  MBIILJIEHHS Ha  ypPOBHE,
HEOOXOUMOM JIg Oyaymed mIpodeCCUOHAIBHON JICATECIBHOCTH, a TaKkKe
MOCJICIYIOILETO O0yUCHUS;

- BOCIINTAaTh CpeACTBAMU MAaTE€MaTHUKH KYJIbTYpy JHYHOCTH, ITIOHHMMAaHHE
3HAUMMOCTH MaTE€MaTHUKH I HayYHO-TEXHHUYECKOro Mporpecca, OTHOIICHUE K
MaTE€MaTHKE KaK K 4YacTH OOILEUEeIOBSUECKON KyIbTYPhl 4epe3 3HAaKOMCTBO C
UCTOPUEN pa3BUTUS MaTeMAaTUKHU, SBOTIOIUEH MAaTEMaTHUECKUX HIEH.

—  «OpeJOoCTaBUTh KaXJIOMYy CTYJIGHTY BO3MOJKHOCTH JOCTIDKECHUS YPOBHS
MaTE€MaTUUYECKUX 3HAHUM, HEOOXOJUMOTO s JIaJbHEHIIeH YCICIIHON KU3HHU B
OOIIIECTBE .

OO1ieo0Opa3oBaTenbpHas yueOHass aucHumiMHa MaremaTtnka (yriryOJICHHBEIM
YPOBEHBL) SBISETCS Y4€OHOW JUCHUIUIMHOM 0O0s3aTenbHONW NOpeJMETHOM 00J1acTu
«Matematuka u uHpopmatukay ®I'OC cpeqHero OOIIETO OFIAZIBAN GE@WIGGHGM
miraHe IIIIC3 yueOHas aucHumIMHa Matematira” Wﬂzjﬁ?%ﬂ@ﬁ@ﬁﬁ”w

Bnageneu ykoe Bagum lNeHHagbesud, [ PCTEEHHDE

y4eOHBIX JUCIUILINH 00I[€00pa30BaTEeIbHOTO IIUKIIA. MPOGECCHOHATLHOE OBPASOBATESILHOE
YyYPEXLEHWE HEMEF’DBCHHH
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Cogepxxanue ydeOHOM MUCIHUILUIMHBI MatemaTtuka, peamm3yemou B ['TIOY
KIITT, popMupyeTcss Ha OCHOBE TEXHOJOTHUYECKOTO IIPOQHIISL.

M3yuenne o0O0IIeo0pa3oBaTeIbHOM  y4eOHOM  JUCUMILIMHBI ~MaTemaruka
3aBepIIacTcs MOJBEJICHHEM WTOroB B (popMe SK3aMeHa B paMKax IPOMEKYTOUHOM
aTTecTaluu cTyaeHToB B Iporecce ocBoeHUus OIIOII CIIO ¢ monydeHHEM CpeIHETO
00I111ero 00Opa3oBaHUs.

IIpy wM3ydeHMHM MATEMAaTHKM Ha YIIYOJIE€HHOM YPOBHE NPECIBIBISIOTCS
TpeOOBaHM4, COOTBETCTBYIOILIHE HaIPaBJICHU IO «MaTeMaTHhKa TJTST
npo(eCCHOHAIBHON  JIEATEIBHOCTH», BMeCTe€ ¢ TEM BBITYCKHHK ITOJIy4aeT
BO3MOJKHOCTh U3YYHUTh MaTEMaTHKY Ha ropa3jio 0oJjie€ BEICOKOM YPOBHE, UTO CO3/1aCT
(GyHIaMEHT IS JadbHEHIIIEro cephe3HOro M3YIeHHSI MAaTEMaTHKH B By3e.

M3yueHne MaTeMaTHKM Ha YIIyOJIEHHOM YpOBHE HampaBJIEHO OOECIEUCHHUE
YCOEIIHOTO MPOJOKEHUSI 00pa30BaHMS  BBIITYCKHHKA II0  CIIELIMAJIBbHOCTSIM,
CBA3aHHBIM C IIPUKIAJHBIM HCIIOJB30BAHUEM MATEMAaTHUKH, [JIs OOeCHeUeHUS
BO3MOKHOCTH YCHEIIHOIO IIPOJIOJKEHUS 00pa30BaHMS 10 CIICLMAJIbHOCTSIM,
CBS3aHHBIM C OCYILECTBJICHHEM HAay4YHOH M HMCCJEIOBaTEIbLCKOM E€ATEIILHOCTH B
00JITaCTH MaTEMaTHKH U CMEIKHEIX HayK.

Ilpy wm3ydyeHMH MaTeMaTHKH OOJBIIOE BHHUMAHUE YACISIETCS Pa3BUTHUIO
KOMMYHUKATHBHEIX yYMEHUH ((popMyJIMpoBaTh, apryMEHTHPOBAaThL U KPUTHKOBATh),
(GOPMHUPOBAaHHIO OCHOB JIOTHYECKOT'O MEIIIICHUS B YaCTH IIPOBEPKH HCTUHHOCTU U
JTOKHOCTH YTBEPKICHHN, MNOCTPOSHUS IIPUMEPOB MU KOHTPIPHUMEPOB, LEMOYEK
YTBEPXKJICHUH, (POPMYTHPOBKH OTPHUIAHHI, a TaKKe HEOOXOMUMEIX M JIOCTATOYHBIX
ycaoBuii. TpebGoBanms, cpopmynupoBaHHEIE B pasjeie «l'eoMeTpus», B OOJIBIIEH
CTEIICHU OTHOCSTCS K Pa3BUTUIO IIPOCTPAHCTBEHHEIX MPE/CTABICHUN B rpapUuecKux
METOJIOB, 4eM K (pOpMaIbHOMY OIMHUCAHUIO CTEPSOMETPHICCKUX (DAKTOB.

BHeypouHass JI€IT€NBHOCTR MO y4eOHOM JOUCLHUIIMHE «MaTemMaThKa»
mpeJicTaBicHa B (GopMe peanu3aldd HWHJIWBHAYAILHOTO IIPOEKTa CTY/IEHTOB,
KOTOPBII MpeAcTaBisieT coboil ocoOyro ¢(opMy oOpraHu3allii JIesTeIbHOCTH
CTYy/JCHTOB (yueOHOE MCCIeOBaHME WIM Y4e€OHBIM IpoeKT). MHAuBUyalIbHBEIM
OPOEKT  BBIMOJHSECTCA  CTYJA€HTAMH  CaMOCTOSTEIBbHO TIOJI PYKOBOJCTBOM
mpenojaBaTelIs 110 BEIOPAaHHOM TEME B paMKaX OJIHOTO HJIM HECKOJIBKHUX M3y4aeMBIX
y4e€OHBIX JUCIUILIUH B 000N M30paHHOM 00JIaCTHU JAEATCIBFHOCTH (MO3HABAaTEILHON
MPaKTHYECKOM, Y4€OHO- HCCIEIOBATEILCKON, COLMAIBHOW, XYJ0KECTBEHHO-
TBOPUECCKOI ).

Pe3ynbTaThl BEITOJTHEHUSI HHUBUYaJILHOTO IIPOEKTa JOKHBI OTpaKaTh:

— c(opMHPOBAHHOCTL HABBIKOB KOMMYHMKAaTHBHOM, yueOHO-HCCIIeOBAaTEILCKOM
NEeSATEIBHOCTH, KPUTUUECKOTO MEINLICHUS,

— CITOCOOHOCTB K MHHOBAILIMOHHOM, AHAJTUTHIECKOM, TBOPUYECKOMU,
MHTCIUICKTYaJIbHOM JI€SITEIBbHOCTH;

—  cOpMHPOBAaHHOCTL HABBEIKOB  IPOSKTHOM  JIEATENBHOCTH, a  TaKXKe
CaMOCTOSTEIEHOTO IIPUMEHEHUS MPUOOPETEHHBIX 3HAHUM M CIIOCOOOB JICUCTBUMN

IPU pElIeHUH pPa3IUYHBIX 3a/1ad, MCHOJbL3YS 3HaAHUS OZKORE KU, HRCKOITBKIX

}“IﬂﬁHLIX HpﬂﬂMﬂTﬂB WIH Hpﬂ,[[METHLIK ﬂﬁﬂaCWHHET 240B73B95918A0ECE49D1B900942A42A03ACEBB20
Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE

NMPOSECCUOHANBHOE OBPA3OBATENBHOE
YYPEXIOEHWME KEMEPOBCKWMA
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— CIIOCOOHOCTH ITOCTAHOBKH IIENU M (DOPMYIUPOBAHUS THUIIOTE3El MCCIICTOBAHHUS,
IUTAHUPOBaHUSA pabOTHI, OTOOpPa M HMHTEPIPETAIMH HEOOXOJUMOH HH(OPMAIIUH,
CTPYKTYPUPOBAHUSL apryMeHTallUM PE3YyJIbTaTOB HCCJIEJOBAaHUS Ha OCHOBE
COOpaHHBIX JIAHHBIX, IIPE3EHTALIMH PE3YIbTaTOB.

MHOuBUIyallbHBIM TPOEKT BBIMOJHACTCA CTYJACHTAMA B TEUEHHE OJJHOTO
y4eOHOro rojla B paMKax y4eOHOTro BpPEMEHH, CIICIHAJIbHO OTBEJIEHHOIO y4€OHBIM
MJaHOM M JIODKEH OBITh IIPEJACTABICH B BHIAE 3aBEPILICHHOTO Y4E€OHOIO
MCCIICIOBAaHMS WJIM pa3pabOTaHHOTO IIpoeKTa: HWH(OPMAIMOHHOTO, TBOPYECKOTO,
COLMAJIBHOTO, IIPHUKJIaJJHOTO, UHHOBAIL[HOHHOT'0, KOHCTPYKTOPCKOT'0, HHKEHEPHOTO.

2. TIJIAHUPYEMBIE PE3VJBTATBI OCBOEHMSI YYEBHOWU
MVUCIUTLIUHBI

Copnepxanue ydeOHONH MUCUMILIMHBI MAaTeMaTHKA HalpaBICHO Ha Pa3BUTHUE
YHUBEPCAJILHBIX yueOHBIX NEeNCTBUI, (dhopMupoBaHUE JTUYHOCTHEIX,
METalpeIMETHBIX M NOpeAMeTHBIX pe3yabratoB PI'OC cpennero obiiero
00pa30oBaHUA, a TakKke ciaeayrmmx obmmx kommnereHu PI'OC cpemgHero
npodeccuoHampHoTO0 00paszoBaHus mo npodeccun 23.01.17 Macrtep nmo peMOHTY H
00CAYKHBAHHIO ABTOMOOHJICH

OK 0l. BreiOupaTe cmocoOBl pemieHHs 3ajad  MpodecCHOHAIBHOU
NeSTEIbHOCTH, IPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymecTBIaTe IIOWMCK, aHAIW3 M HHTCPHOPETALHI HH(POPMAIHH,
HEeOOXOJMMOH JIJIsI BBITOTHEHUS 3a/1a9 MPo(eCCHOHAIBHON NesITeIbHOCTH.

OK. 04. PaGoTtaTh B KOJUIEKTHBE M KOMaHJIe, 3P (PeKTUBHO B3aMMO/ICHICTBOBATE
C KOJIJIEraMM, PYKOBOJICTBOM, KIIMEHTAMH.

OK 09. HMcnomas3oBaTh HWH(POPMAIIHOHHO-KOMMYHUKAIIMOHHEIE TEXHOJIIOTHU B
nmpodeccuoHaILHON JIEITEILHOCTH.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬂ?_;DEATEﬂI::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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Pe3yabTaThl OCBOCHHS YUYEOHOH TUCHHILIHHBI

B coorBeTcTBHHE ¢ PI'OC COO

Oonmmue

KOMIIE TEHI[HH
OI'OC CITIO / TeMbI 3aHATHH

JIH4YHOCTHBIE:

— Cc(hopMHPOBAHHOCTE MHMPOBO33PEHUS, COOTBETCTBYVIOIIETO
COBPEMEHHOMY VPOBHIO Pa3BUTHA HAYKU U OOMIECTBEHHOU
NPAKTUKW, OCHOBAHHOTO HA  JWANOTE KYIBTYP, @ TaKKe
pa3muHEIX (POpM OOMIECTBEHHOTO CO3HAHWA, OCO3HAHUE
CBOETO MECTA B MOJMKYJIBTYPHOM MUPE;

= c(hOpMUPOBAHHOCTE OCHOB CaMOpPAa3BUTHA 1%}
CAaMOBOCTIIMTAHUA B COOTBETCTBHU C
00ImeYenoBEeYECKUMHA LIEHHO CTAMU 1%} uaeanaMu
IPaKIaHCKOTO 00MIECTBA;

— TOTOBHOCTR H CIIOCOOHOCTER K CAMOCTOATEIIBHOMH,
TBOPYECKON U OTBETCTBEHHOH AEATEIBEHOCTH;

— TOJIEPDAHTHOE CO3HAHUE U MOBEAEHHE B MOJTUKYIBTYPHOM
MHpE, TOTOBHOCTH M CIIOCOOHOCTE BECTH OHAJIOT C APYTHUMH
JFOOBMU, AOCTUTaTh B HEM B3aMMOIIOHMMAHUWA, HAXOIUTh
00mue nean U COTPYIHUYATE U1 UX JOCTHKEHUA;

— HAaBBIKM COTPYOHHYECTBA CO CBEpPCTHHUKAMH, IETHMH
MIAIMIIETO0  BO3pacTa, B3pOCABIMM B 00pa30BaATEIBHOMU,
0OMIECTBEHHO [TOJIE3HOM, yueOHO-HUCCIEN0BATENLCKOM,
NPOEKTHOW U IPYIrUX BUAAX AEATEILHOCTH;

— TOTOBHOCTH M CHOCOOHOCTE K 00pa3z0BaHUIO, B TOM UMCIIE
caMO00pa30BAHUIO, HA  OPOTSIKEHUM  BCEH  KU3HMU;
CO3HATEIIEHOE OTHOLIEHWE K HENPEPBIBHOMY 00pa30BaHUIO
KaK  YCIOBHIO YCOEMHON  OpO(PECCHOHAIBHOM U
00mIeCTBEHHOM JIEeATEILHOCTH;

OK 02, OK 04,

OK 09

OK 01, OK 09
OK 09

OK 01

OK 02, OK 04

MeTanpeaMeTHbIe:

— YMEHHE CAMOCTOATENLHO OMPENEATh HETH OeATEIbHOCTH U
COCTABIIATE IUIAHEI IEeATEILHOCTH, CAMOCTOATEILHO
OCYIIECTBIATE, KOHTPOJIUPOBATH 151 KOPPEKTUPOBATH
OEATEILHOCTL; UCMHOJIB30BATE BCE BO3MOYKHBIE PECYPCHI IJIA
TOCTHKEHUSA MOCTABJIEHHBIX IENENM W peaTu3aiuy MIAHOB
OEATEIILHOCTY; BEIOUPATE YCIIEIIHEIE CTPATETUN B PA3IMIHBIX
CUTYaLM X

— YMEHHE MPOAYKTHUBHO OOMATECA U B3aUMOJEHCTBOBATH B
oporecce COBMECTHOU JIEATENBHOCTH, YIUTEHIBATE
OO3ULMU JPYTUX YYACTHUKOB OEATENBHOCTH, S(P(PEKTHBHO
pa3pemars KOH()JINKTHI;

—  BIAACHUE  HABBIKAMU  IIO3HABATEIBHOH,  y4€OHO-
HCCIEOBATEIILCKOU H NPOEKTHOU NEATENBLHOCTH,
HABEIKAMU Pa3pemeHus mpoonem; CIIOCOOHOCTH
M TOTOBHOCTh K CaMOCTOSTENRHOMY IIOMCKY METOI0OB
penieHus MPAKTUUECKUX 3a7a4, MPUMEHEHUIO Pa3TMYHBIX
METOJIOB MO3HAHHA;

— TOTOBHOCTE M CHOCOOHOCTE K CaMOCTOATEILHOM
MH(POPMAIUOHHO - MO3HABATEIFHON OeATEILHOCTH,
BJIACHUE HABBIKAMHU MOJTYYEHUS HEO00X0auMOU MH(OopMarmm
U3 CIOBAPEH pasHBIX THUIIOB, YMEHHME OPHEHTHUPOBATERCH,, B,
pPa3IMYHBIX MCTOYHHKAX nH(OpPMALINH, KPUTH BECKIEY
OLIEHMBATH W MHTEPOPETUPOBATE UH(POPMALINIO, ITOTyIAEMYIO

OK 2, 0K 4

OK 02, OK 04

OK 02, OK 04

OK 02, OK 04, OK 9

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

aT:  240B73B95918A0ECE49D1B900942A42A03ACEBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBEHOE OBPA3OBATENBHOE

YYPEXOEHME KEMEPOBCKWW
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W3 PA3IMYHBIX UCTOYHHUKOB;

— BJIAICHUE S3BIKOBBIMHU CPEACTBAMM: YMEHUE SICHO, JIOTUIHO
U TOYHO M3J1araTh CBOIO TOYKY 3PEHUSA, WCIIOJIb30BATH
aIEKBATHBIE S3EIKOBEIE CPENICTBA;

— BJIAJICHUE HABBIKAMHU MO3HABATEILHON pEe(PIEKCHH Kak
0CO3HAHMUA COBEPHIAEMBIX AEUCTBUM U MBICIUTENBHBIX
OPOIECCOB, X PE3VILTATOB W OCHOBAHWI, TPAHUI[ CBOETO
3HAHUSA U HE3HAHUSA, HOBBIX MO3HABATEIBHEIX 34/1a4 U CPEACTB
IS UX 10 CTHI/K CHH L.

OK 02, OK 04

OK 02, OK03, OK 09

IIpeameTHbIeE:

— C(opMHPOBAHHOCTE HNPEACTABICHUM O MATEMATHKE KakK
JacTM MHUPOBOW KYABTYPEL W MECTa MATEMATUKU B
COBPEMEHHOM NMBUIM3ANWK, O CHOOCO0AX OMMCAaHUS Ha
MAaTeMATUYECKOM S3BIKE ABJICHUN PEATEHOTO0 MHPA;

Pazmen 1.

Bregenue. HucaoBeie n OyKBEHHEIE
BBIPAKECHUS.

Paznen 2. Kopuu, crenenn u
n0rapu(Met.

Paznen 6. OCHOBEI TPUTOHOMETPHH.
Paznen 13. Ypasuenus "
HEPABEHCTBA.

Pazmen 10. Hauama mareMaruaeckoro
aHa3a.

Pazmenl 1.00beMsl TEM 1 IIomiaal ux
MOBEPXHOCTEM.

— C(OpPMHUPOBAHHOCTE MNPEACTABICHUH O MATEMATUYECKUX
MOHATHAX KAK O BAKHEHMIINX MATEMATHYECKUX MOIEIIAX,
MO3BOJIAIONINX OMUACKIBATE U U3y4aTh PA3HBIE MPOILECCHI U
ABJICHUA; MOHUMAHWE  BO3MOMKHOCTH AKCHOMATHYECKOTO
MOCTPOCHUA MATEMATHUYECKUX TEOPUM; BJAJEHUE METOIAMHU
OOKAa3aTeasCTB W QITOPUTMOB  PEMICHUsA, YMEHHE HX
NPUMEHATE, NPOBOJUTE JA0KA3ATEIBHBIE PACCYXKICHUA B XOI€

peLeHn 3a1a4; BJIANEHUE CTAaHIAPTHBIMM IIPHEMaMu
pPELIEHUA PallMOHAIBHBIX U U pPpalOHaIBLHEIX,
MOKAa3aTEIbHBIX, CTEIECHHEIX, TPATOHOMETPHUECKUX

VPABHEHUM W HEPABEHCTB, WX CHCTEM; HWCIIOJIE30BAHUE
FOTOBBIX  KOMIBIOTEPHBIX MPOrpaMM, B TOM YHCIE LA
MOMCKA MYTH PEIIEHUA U WLUIIOCTPAIUN PEIEHUSA YPABHEHUU
M HEPABEHCTB, MX CHUCTEM; HCIIOJbE30BAHUE TOTOBBIX
KOMITBIOTEPHBIX ITPOTPaMM, B TOM YHUCIE U1 ITOMCKA ITYTH

Pazmen 1.

Beenenune. UucnoBele U OyKBEHHEBIE
BBIPAKEHHUSL.

Paznen 2. Kopuu, crenenun u
n0rapu(Met.

Paznen 6. OCHOBEI TPUTOHOMETPHH.
Pazmen 13. YpaBuenusd 151
HEPABEHCTBA.

Pazmen 10. Hauama mareMarHaecKkoro
aHaJmM3a.

Paznenl 1.00beMBl TET M TUIOMIAAH WX
MOBEPXHOCTEM.

pemIeHHs W WJUTIOCTPALIMM  PEIIeHUA  ypPaBHEHUM U

HEPABEHCTB;

— copmupoBaHHOCTE mpeacraBaeHuit 00 ocHOBHEIX | Pazmen 3. [lpameie m miockoctu B
MOHATUAX, UIEAX U METOJaX MAaTEMATUUECKOTO aHAIN3a; | MPOCTPAHCTBE.

BJIAJEHNE  OCHOBHBIMH  MNOHATHUAMHM O  1mockux U | Pasmen 5. KoopauHater m BEKTOPEL.
OPOCTPAHCTBEHHBIX reomerpuueckux (¢urypax, wux | Pazmen 7. OyHKIMM, WX CBOMCTBA U
OCHOBHBIX  CBOHCTBax;  C(OPMHUPOBAHHOCTE  YMEHHHA | rpauKu.

pacIo3HaBaTh HA YEPTEKAX, MOIEIIX M B PEAIBHOM MHPE
FEOMETPUYECKHE  (PUIypBI;  IIPUMEHEHWE  W3YYCHHBIX
CBOMCTB TE€OMETpUUECKHX (uryp u (PopMyn Od pPELICHUA

Paznen 8. MHOrOrpaHHuKH.
Pazgen 9. Tena ppanienus.
Paznen ddoWemopnaeis 1 MI0TAal HX

OW NoanNUChLIO
I'co METPH[IEEKIE Eaﬂaq H .?rﬂﬂﬂq ¢ HPHKTH[IE(JQEIP{H WK ETHDé%%gg(ffgﬁtﬁng1EQDUQdEﬂ4EA03ﬂCEBEG
CD,I[EPHCHH'HEM; Bnaneney Xykoe Bagum MenHaasesny, TOCYOAPCTBEHHOE
w I TPODECE W AlBHUE ObFAIUBAS E)IBHU
— CCI)DPMHPDBHHHD CTb MpPEOCTABJICHHM O TPOHecCdx H Pﬂﬁjﬁ@ H%ﬂéﬂﬁgﬂ:@{mm Iﬂ{ﬂTﬁpHI{H.
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ABJIEHUAX, WMEIONIUX BEPOATHOCTHBIH Xapakrep, 0
CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAILHOM MHUpE, 00
OCHOBHBIX IMOHATHUAX AJIEMEHTAPHOM TEOPHUH BEPOATHOCTEM;
YMEHHH HAXOIUTE 1%} OLIEHUBATH BEPOATHOCTH
HACTYIUIEHUS  COOBITMM B  HOPOCTEUIIMX MPAKTHIECKHX
CUTyallMsIX U OCHOBHBIE  XaPAKTEPUCTHKH CIIyIalHBIX
BEIMUMH; BIAJCHUE HABBIKAMH WCHOJB30BAHUSA TOTOBEIX
KOMITHIOTEPHEIX MPOTPaMM IIPU PEMIEHUN 3a]1a4.

Paznen 12. DOnemenTel  TEOpUH

BEPOATHOCTEM M MaT€MaTHUYECKOU
CTATUCTUKMU.

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu:

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A@DEF&TEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWMA
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TpeboBanus k pe3yiibTaTaM

YrnyOnenusrit ypoBEHb

«CHCTEMHO-TEOPETHYECKNE PE3YIBTATEI»

Pasnen I1. BoInnyCcKHHK HAYYHTCSH IV. BoInyCKHHK IOJIVUHT
BO3MOKHOCTE HAYYHThCH

OneMmeHTel | —  CBoOOZHO  OMEPUPOBATH  MOHATHAMH: | — OmnepupoBars MOHATHEM
TCOPHH KOHEYHOE MHOXKECTBO, MHOKECTBO, DJJICMCHT | OIMPEOCiIeHusA, OCHOBHBIMH BHIAMH
MHOKCCTB MHOKECTBA, IO IMHO KECTBO, IIEPECCUCHUE, ﬂnpe;[mem{ﬁ, OCHOBHEIMH BHIAMH
151 OOBEINHEHUE U PA3HOCTH MHOMKECTB, YHUCIOBEIE | TEOPEM;
MAaT€MaTHd | MHOJKECTBA HA KOOPOMHATHOM IMPAMOM, OTPE30K, | — MOHMUMATL CYThb  KOCBEHHOTO
CCKOH HHTECPBA, [MOJIYUHTCPBAJ, MPOMEKYTOK  C | mOKa3aTeIsrCTRA,
JIOTUKH BEIKOJIOTOH TOYKOH, rpaduueckoe | — OTIEPUPOBATE TTOHATHUAMHU CUETHOTO

NPEACTABICHUE MHOKECTB HA KOOPIUHATHOM
MI0CKOCTH;

— 3a0aBaTh MHOJKECTBA IEPEUUCICHUEM U
XapPAKTEPUCTUIECKHUM CBOMCTBOM;

— ONEpUpOBATH MOHATHUIMU: YTBEPKICHUE,
OTPHUIIAHUE YTBEPKIECHUS, UCTUHHBIE U JIOKHEIE
VTBEPKAEHUA, NPUYMHA, CIEACTBUE, YACTHBIN
CIydai 0OMIETO YTBEPKICHUA, KOHTPIIPUMED;

—  OpPOBEPATH  NPHUHAICKHOCTH  3JIEMEHTA
MHOYECTBY; — HaxXOOWUThb IIEPECEUEHUE U
00LeIMHEHHNE  MHOMKECTB, B TOM  UHCIE

OPEACTABIECHHBIX Trpa(uuecku HA YHUCIOBOU
OpPAMOM U HA KOOPAMHATHOM IIIOCKOCTH,

— MPOBOJIUTEL NOKA3ATENBHEIE PACCYKICHUSA IJIA
000CHOBAHUS UCTHUHHOCTH YTBEPKICHUI.

B moBCEgHEBHOM KHU3HM W NOPH MW3YUECHHUU
OPYTUX IIPEIMETOB:

— HWCIIOJIB30BATH UYMCIOBBIE MHOKECTBA HA
KOOPAMHATHOU MNPAMOM M HAa KOOPAHMHATHOU
MIOCKOCTU I ONMUCAHUA PEATBHBIX ITPOLECCOB
1 SIBJICHHUH

— MPOBOOUTE AOKA3ATEIBHBIE PACCYKICHUA B
CUTYAIMAX MOBCETHEBHOU KU3HU, MPH PEIIEHUN
3a7a4d U3 JPYrUx MPEeaMETOB.

H HECCUCTHOTO MHOMKCCTBA,

— MPUMEHATE METOJ MATEMATUUECKON
WHIYKITA 1A IPOBEACHUA
paccyKIeHUN U JOKA3aTEILCTB U IIPU
pElIEeHNH 3aa4.

B NOBCEOHEBHOM IKH3HU U IIPH
W3YUEHUH APYTUX IPEIMETOB!

— WCITOJIB30BATH TEOPETHKO-
MHOJKECTBEHHBIHN A3BIK U A3BIK JJOTUKHU
VISl OTIMCAHUA PEATbHBIX MPOIIECCOB U
ABIEHUH, IPH PENIEHUN 3a1a4 APYrux
y4eOHEIX TPEIMETOB.

Yucna H
BBEIPAKCHU A

—  CpobomHO  omepupoBaTe  MOHATHAMU:
HATYPAJIbHOE YHUCI0, MHOMKECTBO HATYPAILHBIX
qUCEN, LEJI0E YUCIIO, MHOKECTBO ILIEMBIX UHUCEI,

OOBIKHOBEHHAd Opo0b, gecaruuHas JapoOsb,
CMENIAHHOE 4YMCJIO, pPaluOHAIBHOE  YHUCIIO,

MHO K ECTBO pPalMOHAIBHBIX qUCel,
UppanOHAIEHOE YHCIO, KOPEHb CTEIEHH N,
IEeHCTBUTEIILHOE qHCIIO0, MHOKECTBO
IEeUCTBUTEILHBIX qHCEeJ, reOMETpPHYECKAA

UHTEpHpEeTALMA HATYPaJIbHBIX, HEJIBIX,
palOHABHEIX, NEHCTBUTENBLHBIX YU CET,;

[MO3UITMOHHON ¥ HEMO3HUI[HOHHOH CHCTEMAaMH

CepTwdmK
— TOHMMATh W OOBACHATH Pa3HUIYy MERAF!

— CBOOOHO OMEpUpPOBATH YHUCIOBHIMHA
MHOYKECTBAMU IIPU PELLIEHUH 3a]a4;

— IIOHUMATh MPUYUHBI U OCHOBHEIE
15 81(S351 pacmupeHus UK CJIOBBIX
MHOKECTB;

— BJIAAETh OCHOBHBIMH ITOHATHUAMH
TEOPUHU JOEIUMOCTH IIPH PELIEHUH
CTaHIAPTHBIX 3a/1a4;

— UMeTh 0a30BBEIE€ IIPEACTABIIEHUA O

L
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3AITHCH YHCCII,

— MEPEeBOOUTH YWCIIA U3 OJHOM CUCTEMBI 3aMHUCH
(CHCTEMBI CYUCIEHUA) B APYTYIO;

— JIOKa3plBaTb M HCIIOJB30BATh IPU3HAKH
OEMMMOCTH CYMMBEI M IIPOU3BENCHUA IIPH
BBIMTOJTHEHNH BEIUUCIIEHUI U PENIEHUH 3a7a4;

— BBIIOJHATE OKPYTJICHUE PAIUOHAIBHBIX H
UPPAIMOHATEHBIX YACENT C 3aaHHOM TOYHOCTHIO;
— CpAaBHUBATH IEHCTBUTENILHBIE UNCIA PA3HBEIMU
cnoco0amu;

VIIOPSAOOYMBATE YWCIIA, 3AMMMCAHHBIE B BUEC
OOBIKHOBEHHOM W OECATMYHOM Opodu, umcia,
3aIMCAHHEIE C UCITOJIB30BAHUEM
apu(pPMETHIECKOTO KBAAPATHOTO KOPHS, KOPHEU
CTEIIEHH Oompme 2;

— "Haxoaute HOJ1 u HOK pazusimu ciocodamu u
MCIOIL30BATE UX HPU PEIIEHUH 3a144;

— BBIMOJHATE BBIYUCICHUA U MPEOoOpazoBaHUA
BEIDAKEHWM, COOEPIKANMX  OCHCTBUTEILHBIE
guCIa, B TOM UHMCIE€ KOPHH HATYpPAIbHBIX
CTEIIEHEH;

—  BBINOJIHATH
npeoOpazoBaHus
a0rapu(pMHUIECKHX,
UPPAIMOHATHHBEIX BEIPAKECHHI.

B moBCEOHEBHOM KHW3HM W NOPH HW3YUECHUU
OPYTUX IPEIMETOB:

CTaHOAPTHBIE TOKIECTBEHHEIE
TPATOHOMETPHUUECKUX,
CTEIIEHHBIX,

IOTaPU(PMHUIECKUX, CTEMEHHBIX
BBEIPAK CHUM;
— Buagere  (Qopmymoun  OmHOMA
HrroToHa:

— IIPUMEHATH IIPH PEIIEHUN 3a1ad
TEOPEMY O JTMHEMHOM IPEACTABICHUN

HOL;

— TPUMEHATE HOpPU PEHICHWH 3a7ad
Kuraickyro Teopemy 00 ocrarkax;

— NPUMEHATE NOpPU PEHICHUH 3a1ad
Mamnyto Teopemy Depma;

— YMETh BEHIMOJHATH 3a0UCh YUCIA B
ITO3HUIIHOHHOH CHCTEME CUHCIICHH;

— NPUMEHATE NOPU PEHICHWUH 3a1ad
TEOPETUKO-IH CIIOBEIE (pyHKIIAU:
4UCJIO U CyMMa OEMUTENnEH, () yHKIIUIO
Junepa;

— TPUMEHATE OpPU PEHICHWH 3a7ad
IIEMHBIE Tpo0u;

— TPUMEHATE HOpPU PEHICHWH 3a7ad
MHOTOYJIEHEI C JEUCTBUTEIBEHBIMA H
LEJTBIMH KO3 (P pUIinenramu;

— BJIAJETH MOHATUAMH IIPUBOIAMBIA U
HETPUBO TNMBIH MHOTOWIEH 151
IPUMEHATE X IIPU PENICHUH 3a1a4;

— HOPUMEHATH IIPU PEHIECHUU 3a1ad
OCHOBHYIO TEOPEMY AT €OPHI;

— BBIITOJIHATE H 00BACHATE CPABHCHHEC | — NIPUMEHATE NPH PELIICHUM 3aaa4
PE3VILTATOB BEIYHMCIICHHH ITpHu PEIICHUH HpﬂCTEﬁHlHE q)}q_'[}_{]'_];'[,ﬂ{ KOMILIEKCHOM
[TPAKTHYCCKHUX 3da1d44, B TOM qHUCIIC HEpEMEH‘HGﬁ KaKk TCOMETPUICCKHE
OPpUOINKEHHBIX BBEIYH CJICHHIH, HCIOJB3YA | rrpeoOpazoBaHms.
pas3HbBIE CIIOCOOBI CPABHEHUH;
— 34IMUCHIBATH, CpPaBHUBATE, OKPYIJIATH
UUCIOBBIE [AHHBIE PEAJIBHBIX BEIUYHH C
HCHOJIE30BAHUEM PA3HBIX CUCTEM M3MEPEHUA,
— COCTABJIATh U OLIEHUBATH PA3HBIMH CITOCOOaMMu
JUCJIOBBIE BEIPAKEHUSA IpH pemeHnn
NPAaKTUUECKUX 3a0ad W 3a7ad U3  JOPYyrux
y4eOHBIX IPEIMETOB.
YpaBHeHus | — CB000OHO ONEpUPOBATE OOHATUSAMHU: | — CBOOOOHO ONPENENATH TUII U
151 ypaBHEHUE, HEPABEHCTBO, PaBHOCHUIIEHEIE | BEIOMPATH METO I peueHns
HEPABCHCTB | ypaBHCHHA 151 HEpaBCHCTBA, yPaBHEHUE, | MOKA3ATEIBHEIX U JOTAPU(PMUIECKUX
a ABJIAIONIEECA CHEACTBUEM OPYTOTO YPaBHEHUA, | YPABHEHUH 151 HEPABEHCTB,
VPaBHEHUA, PABHOCWIBHBIE HA MHOXKECTBE, | HPPAllUOHAIBHBIX ypaBHEHUH u
PAaBHOCWIBHEIE TPEOOPA30BAHNA YPABHEHUM; HEPABEHCTB, TPUTOHOMETPUUECKUX
— pema"r}, pa?,}[me BHIOEI }’paBHEHpﬂ?[ 151 }fpaBHE}H{ﬁ H HEpﬂBEHCTB, HX CHCTCM,
HEPABEHCTB M WX CHUCTEM, B TOM 4YHUCIE |—  CBOOOAHO  pemare  CHUCTEMEI
HEKOTOPEIE ypaBHEHUA 3-U U 4-U CTEINEHEH, MHE%W
IpoOHO-PAlMOHATIEHEIE M HPPALIMOHAIEHEI; epruducir— [IOIEBPE BEHOBIEISTTHITEE Y PaBHEH I

OCHOBHBIMU
A0TapU(PMUIECKUX,

— OBJIANIETE
[MOKA3aTEeIbHEBIX,

THITANT

%ﬂéﬁmiﬂﬁéﬁaﬁ%ﬁﬁﬁﬁg’ém
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UPPALMOHANBHEIX, CTEINEHHBIX YPAaBHEHUN H
HEPABEHCTB M CTAHOAPTHBIMA METOOaMHU HX
pPEIIEHNH U MPUMEHATh MX MPU PEIIEHUH 3a7a4;

— TNOPUMEHATE Teopemy be3y k pemenuto

YpPaBHEHHUH, — NPUMEHATHE Teopemy Buera mia
pElIEeHUs HEKOTOPEIX YPABHEHUH CTENEHM BHIIIE
BTOPOMU;

— MOHUMATH CMBICI TEOPEM O PABHOCHIILHBIX M
HEPABHOCHIBHBEIX IPE00pa30BaHUAX YpPABHEHUMN
M YMETh UX JTOKA3BIBATE;

— BJAAETh METOOAMH PEIIEHUS YPAaBHEHUH,
HEPABEHCTB M HMX CHCTEM, YMETh BBIOMpPATH
METOJ peneHua U 000CHOBEIBATE CBOM BEIOODP;

— WCIOJB30BATH METOJ WHTEPBAIOB I
pEelIeHUs HEPABEHCTB, B TOM 4YHCJIE APOOHO-
palMOHATBHEIX M BKIKOYAIONIMX B celd
UPPALMOHAIBEHEIE BEIPAKEHUA,

— pemare amredpaudeckue ypaBHEHUA W
HEPABEHCTBA W MX CHCTEMBI C ITapaMeTpamu
anreOpandecKknM U rpapuuaeCKuM METOIaAMU;

— BJIAJETH PA3HBIMM METOJAMHU NOKA3aTEIbCTBA
HEPABEHCTB;

— pemarh YPaBHEHUA B LENIBIX YA CIAX;

— wm300paxare MHOKECTBA Ha IUIOCKOCTH,
3aaBa€MBbI€ YPABHEHUAMH, HEPABEHCTBAMHM M UX
CHCTEMAMH;

— CBOOOJHO WMCIONB30BATE TOMKIECTBEHHEIE
opeoOpazoBaHus TIPU PEIIEHUM YPAaBHEHUN U
CUCTEM YPABHEHUH.

B mnoBcegHEBHOM JKM3HU U IPU HU3YICHUH
OPYTUX IIPEIMETOB:

—  COCTaBJATH WU pemarb  ypaBHEHMA,
HEPABEHCTBA, UX CHCTEMEI IIPH PENICHUU 3aaad
OPYTUX YIE€OHBIX TPEIMETOB;

—  BBIIOJMHATH  OLEHKY  IPaBIOmomoOus
pe3yIbTATOB, IOJNYYAEMBIX HPU  PEIICHUH
Pa3IMUHBIX YPABHEHUH, HEPABEHCTB U UX CUCTEM
Opyu  PEmIEHWH  3a0ad  APYrux  y4eOHBIX
IPEIMETOB;

— COCTaBIATh M pEmAaTb YPAaBHEHUA H
HEPABEHCTBA C MapaMerpaMd IIPH  PEIIECHUH
3a7a4 OPYTUX YUEOHBIX OPEIMETOB;

— COCTABIIATH YPABHEHUE, HEPABEHCTBO WM MX
CUCTEMY, OITMCHIBAIONINE PEATBHYIO CHTYAIUIO
WA [OPUKIAAHYIO 3a4ady, HWHTEPHOPETHUPOBATH
MOJyIEHHBIE PE3YIbTATHI;

— HCIOIB30BATE OPOTPAMMHEIE CPENCTBA IIPU
PELIEHUH OTACIBHEIX KJIACCOB YPABHEHUN U
HEPABEHCTB.

CepTwdmK

HepaBeHcTBa Komm - byHAKOBCKOTO,

bepnynmm;
- HUMETE NPEACTABICHUE 0
HEPABEHCTBAX  MEXKIy  CpPEIHUMH
CTEIEHHBIMMU.

AOKYMEHT MOANWCAH

SNEKTPOHHOW NOAMNUCHLIO
T 240B73B95918A0ECE49D1B900942A42A03ACEBB20

OyHKIMN

bnaneney

— Brnagers DOHATUAMM: 3aBUCUMOCTH BEJTHYHH,
(GVHKIMA, apryMeHT W 3Ha4eHue (YyHKIIHH,

AYEKOB BaguM | eHHagbesnd, | OLYLAFL I BERAUE

— NBIEEICTHHATO U IS MBO8 CHNBIDO TEL  H
yMETE M E SO pu -pemmemm
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00nacTe ONpEeNEeNneHus W MHOKECTBO 3HAYEHUHU
¢yukmmu, rpaduKk = 3aBUCUMOCTH, Trpapuk
GyHKIMKY, HymM  QYyHKOMHA,  OpPOMEKYTKH
3HAKOMOCTOSHCTBA, BO3PACTAHME HA UYHUCIOBOM
OpOMEXKYTKE,  yObIBaHME  HA  YUCIOBOM
OPOMEKYTKE, HauOOIbIIEE U HAUMEHBILIEE
3HaueHUe (PYHKIIUHU HA YUCIOBOM IPOMEKYTKE,
nepuoandeckas (PyHKUMSA, MOEPUOd, YETHAdA U
HedeTHas (PYHKINUM; YMETh MPUMEHATE 3TH
MOHATHA IIPU PEMIEHUH 3a7a4;

— BIAIeTh IOHATHEM CTEmeHHas ()YHKIMA,
CTPOUTH €€ TpauKk ¢ YMETh HOPUMEHATH
CBOMCTBA CTEMEHHOW (YHKIMM NOPU PEHICHUU
3a7a4;

— BJAJETh MOHATUAMHU MOKa3aTensHas (PyHKIINA,
SKCTIOHEHTA; CTPOUTh UX TpaPUKU U YMETh
OPUMEHATh CBOWMCTBA MOKA3aTENBHOM (PYHKIMH
OpU PENICHUN 3a0a4;

—  BJIAQOETh  TOHATHEM  JIOTapu(MHUecKas
¢yHkuMA; CcTpouTh €€ rpaUuk U yMETh
OPUMEHATE CBOUCTBA norapu(pmMuaeckon
() yHKIIMM OpU pEemEeHnH 3aa4;

— BIAAECTH HNOHATUAMHU TPUTOHOMETPHUUIECKUE
(QVHKIMHU; CTPOUTH UX TrpaPuku U YMETh
OPUMEHATE  CBOMCTBA  TPUTOHOMETPHYECKUX
() VHKIIMH OpU PELICHUH 34144,

— BIAQOETH NOHATHEM OOpartHas (yHKIMA;
MPUMEHATE 3TO MOHATHUE ITPU PEIIEHAN 3a7a4;

— MOPUMEHATH NPU PEIIEHWW 3a4ad CBOHCTBA
() YHKIHI: JeTHOCTD, HEPUONIHOCTE,
OTPAHUYEHHO CTh;

—  OPUMEHATEH Opu  pEemeHuu  3a7ad
npeoOpazoBaHus rpauKOB (PYHKITHIM;

— BJIAJIETH MOHATUAMHU 4 CI0BAA
MOCJIENOBATENEHOCTE,  apu()mMerndeckas |
r€OMETPUUECKAS ITPOTPECCHS;

— MNPUMEHATh NMPU PEHIEHUH 3a0a4 CBOWCTBA U
OPU3HAKN APU(PMETHYECKON M TE€OMETPHUIECKOU
OpPOTPECCUIL.

B moBCEgHEBHOM KU3HM W NOPU  HN3YUECHUU
OPYTUX YI€OHBIX TPEIMETOB:

— OTPENENATh MO rpaukaM U UCTOIB30BATE I
pelieHus  NOPUKJIAOHBEIX  3adad  CBOMCTBA
peaTbHBIX  MPOLECCOB WU 3aBUCHMOCTEH
(HanOobIIME W HAUMEHBIINE  3HAUCHUA,
OPOMENKYTKM  BO3pACTaHMs W YORIBAHUA
() YHKTIIM Y, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA,
ACHMMTOTHI, TOUKH mepernda, mepuon v T.11.);

— HHTEPIPETHPOBATE CBOUCTBA B KOHTEKGES
KOHKPETHOM IMPAKTUUECKOU CUTYAIIUH, Bnageney

— ompenemaTh nmo rpadukaM OpOCTEUIINE

3a/1a4;

— [IPHMCHATE MCTOIEI peiicHuA

PO CTENUILINX mi(pepeHnaTsLHbIX
YyPaBHEHUH HOEPBOTO M BTOPOTO
MO PAIKOB.

AOKYMEHT NOAMNCAH

SNEKTPOHHOW NOAMNUCHLIO
T 240B73B95918A0ECE49D1B900942A42A03ACEBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DEATEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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XAPAKTEPUCTUKU TMEPUOJUUECKUX IPOIIECCOB B
OMOJIOTHM, SKOHOMHKE, MY3BIKE, PaauOCBI3M U
ap. (aMrmTyna, nepuog M T.01.).

Cratuctuk | — OnepupoBaTh OCHOBHBEIMH OIMUCATCIBHBIMHU | — UMETH IpPEACTABICHUE 0
a4 U TEOPpHA | XapaKTEPHUCTUKAMU U CIIOBOTO HA0Opa, | LEHTPATBHOU MPEAETBHOU TEOPEME;
BCPOATHOCT | MOHATHEM  TCHEpaAJbHAsA  COBOKYIIHOCTE M | — HMCECTH IpEacCTaBJICHHC 0
€Hl, JIOTHKA | BEIOOPKOIT U3 HEE; BEIOO POTHOM K02 PurueHTe
1 —  ONepUupOBaTh MOHATHAMHU: 4YaCTOTA W | KOPPEMALMHU U JIMHEMHOU DPETPECCUU;
KOMOMHATO | BepOoATHOCTE COOBITHA, CyMMa M HPOU3BEIECHHE | — UMETH MPENCTABICHUE 0
PHKA BepDHTHDcTeﬁ, BBIYHUCIIATE BCPOATHOCTH | CTATHCTHUUYECKHUX THIIOTE3ax 151
COOBITHH HA OCHOBE TOICUETA THCIIA NCXO/0B; OPOBEPKE CTATUCTUYECKON TMIOTE3EL,
- BJIAZIETH OCHOBHBIMU MOHATHUAMH | O CTATUCTUKE KPUTEPUSI U €€ YPOBHE
KOMOMHATOPUKM W YMETh WX IMPUMEHATH IPH | 3HAYUMOCTH; — UMETE MPEICTABICHHE
pelIeHnu 3aad; 0 CBA3U SMITMPUIECKUX 151
— WMETh MOPEACTAaBICHHE 00 OCHOBAX TEOPUH | TEOPETUUECKUX PACIPENETECHHH;
BEPOATHOCTEH; — UMETh MPENCTABICHUE 0
— UWMETh MNOPENCTABIEHUE O OUCKPETHBIX W | KOOUPOBAHWMW, JOBOWMYHOM  34ITHCH,
HEMPEPBIBHBIX  CIy4alHBIX  BEIMYMHAX W | JBOMYHOM JEPEBE;
pacrnpeaciicHuAx, 0 HC3aBHCHMOCTH cn}rqafmmx — BJIAOETE OCHOBHBEIMHM MNTOHATHAMH
BEJIUYHH; Teopun rpagos (rpad, BepuIHMHA,
— MMETh IIPEACTABICHUE O MAaTEMAaTHYECKOM | peOpo, CTENEHL BEPLIWHBEI, OYTL B
OKUIAHUM U TUCIIEPCUN CITYUANHBIX BETMYNH; rpade) 1 ymMeTp OPUMEHATH MX MPH
— HMETE IIPEACTABJICHHE O COBMECTHRIX | PCIICHHH 3a144,
pacupeneneHussaX CaydanHbIX BETUIHH, — UMETH MPENCTABICHUE O IEPEBBAX U
— IOHHMMATh CYTh 34aKOHA OOMpmIMX YHCET W | YMEThb MNPHUMEHATE NPH PEHICHHH
BEIOOPOUHOTO METOA U3MEPEHUA BEPOATHOCTEN; | 3a0a4;
— HUMETh MPEeACTAaBICHHE O HOPMAJIBHOM | — BJI4JCTh NOHATHEM CBA3HOCTL H
pacrpeneseHud W IIpUMEpax  HOPMAJBHO | YMETH  TIPUMEHATE  KOMITOHEHTEI
pPacCIpeneICHHBIX CIIYYalHBIX BEJINYHH; CBSI3HOCTU IIPU PEUIEHUM 3a7a4;
— HWMETh MPEICTABJICHHE O  KOppesuuu | — YMETh OCYHIECTBIATh IIyTH IIO
CIYYAMHEBIX BEJIMYHH. pebpam, o0xomel pedep W BEPIIMH
B moBCeqHEBHON KH3HM | TNpH H3ydeHHH | Tpada;
IPYTrUX MPEIMETOB: - UMETH [IPENCTABICHUE 00
— BBIYMCIIATHE WJIM OIEHWBATE BEPOSTHOCTH | SHIEPOBOM U TaMUJILTOHOBOM ITYTH,
COOBITMM B pEansHOM KW3HU; — BEIOMpars | UMETh TIPEACTABJICHUE O TPYIHOCTH
METOAB  TOJXOJANIETO  TPEACTABIECHMA W | 330a4M  HAXOKICHHS TaMHIBTOHOBA
00padOTKHN TAHHBIX. ITYTH,
— BIAACTH IIOHATUAMU KOHEUHEIE H
CYECTHBIE MHOXECTBA M VYMETh HX
IPUMEHATH IIPU PELICHUN 3a/1a4,;
- YMETH IPUMEHATH METO
MAaTEMATHIECKON NHIYKIIHH;
—  YMETh  IPUMEHATH  NPHUHIMII
Jlupuxuie mpu pemenun 3agag.
Texcroseie | — Pemars pasHele 3amaud  TMOBEHIIIEHHOM
3a1aud TPYOHOCTH;

— AHAJM3UPOBATH YCIOBUE 3a1a49H, BEIOUPATE

OIITH MHJIBI—[E:Iﬁ METOO pEHl CHHA 3d4J49H,
paccMarpuBast pasIMIHBIE METOIBI; Ceptucuk
Bnageneu

— CTPOUTH MOJEIb PEUIEHUA 3a4add, MPOBOIUTH
NOKA3aTE€IbHEIE PACCYKACHUSA IIPH PEIICHUH

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

240B73B95918A0ECE49D1B900942A42A03ACBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬂ?_;DEATEﬂI::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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3a0a4H;

— pemars 3amadd, TpeOyromme nepedbopa
BAPUAHTOB, IIPOBEPKH  YCIOBHHM, BEIOOpA
OONTUMAITEHOTO PE3yAbTAaTa;

—  AHaMM3UPOBATE U HHTEPOPETUPOBATH

HOJIYICHHBIE PEHIEHUsA B KOHTEKCTE YCIOBHUSA
3a1a9u, BEIOMPATH peueHus, HE
OPOTHUBOPETANINE KOHTEKCTY;

— NEPEBOAUTEL MPH PENIEHUN 340491
uHpopMaIMIo0 M3 OZHOM (POPMBI 34amUCH B
OPYIVIO, HCHOJB3YyA MpPU  HEOOXO0IMMOCTH
CXEMBI, TAOMUIIEL, TPA(PUKA, JUATPAMMEL.

B moBCEegHEBHOM KU3HM W NOPU  HN3YUECHUU
OPYTUX OPEIMETOB:

— pemars MPAaKTUYEeCKUE 3aaaud M 3a7auu M3
IPYTUX IIPEIMETOB.

['eomerpus

— Braners reoMeTpudeCKUMHI MOHATHAMHU ITPH
pPELICHNN 3a7a4d U NMPOBEIEHUN MAaTEMaTHUECKHX
paccykICHUH;

— CaMOCTOATETHHO (O pPMyITHPOBATE
ONpeneIeHI r€OMETPHIECKUX puryp,
BBIIBUTATh TUMOOTE3Bl O HOBBEIX CBOMCTBAX H
OpU3HAKAX  TE€OMETPHYECKUX puryp 15§
00OCHOBEIBATE WJIM OMPOBEpPrare ux, 0000marTe
WA KOHKPETU3UPOBATE PE3YIbTATHl HA HOBBIX
Knaccax (uryp, TPOBOAMTE B  HECIOKHBIX
Caydasx kiaaccupukanmo (Uryp mo pazaudHEIM
OCHOBAHUAM;

— MCCIEN0BATh YEPTEKH, BKIIOUAA KOMOMHAIINN
¢uryp, W3BIEKATH, HHTEPIPETHPOBATE U
npeoOpa3OBEIBATE UH(O pMALHIO,
NPEACTABICHHYIO HA YEPTEKAX;

— pemars 3amadun FEOMETPHUYECKOTO
COAEepKaHusa, B TOM YHUCIE B CHUTYAlMAX, KOTAa
AITOPUTM pELIEHUA HE CHAEOyeT fABHO U3
YCIOBUA,  BBINOJHATE  HEOOXOOUMBIE 1A
peIIeHNA 331449 TOTMOJHUTENEHBIE TTOCTPOEHUH,
MCCIEN0BATh BO3MOKHOCTE MPUMEHEHUS TEOPEM
1 (POPMYIT I PEMIEHNSA 34144,

— yMers (opMyymMpoBaTE W
r€OMETPUIECKUE YTBEPKICHUA;

JOKA3BIBATE

— BJIAJECTh MOHATHUAMHM CTEPEOMETPHUH: IMPU3MA,
napayuienenune, TupaMuaa, TeTpasap,;

— HWMETh HOpEacTaBiIeHUs 00  akcmomax
CTEpEOMETPUN M CIENCTBUAX W3 HUX U YMETH
IPUMEHATE UX IIPH PEIIEHUN 3a1a4;

— YMETh CTPOUTH CEUEHHs MHOTOTPAHHHUKOB C
HUCMOJIE30BAHUEM PA3IMYHBIX METOO0B, B TOM
qHCJIE U METOIA CICI0B; Ceptudmk
— HUMETh NPENCTABICHHE O Cl{pem}mamuﬁﬂf‘ﬂﬁﬁ”
NPAMBIX B IPOCTPAHCTBE U YMETh HAXOJUTh YIOJI

— Nmers OPEICTABIEHHUE 00

AKCHOMATHUYECKOM METOIE;

— BJIANIETH MOHATUEM T€OMETPUUECKIE
MECTA TOYEK B MPOCTPAHCTBE U YMETH
OPUMEHATE UX IS PELICHUS 3a0a4;

— yMETh IPUMEHATH NI PENICHUA
3amag CBOHCTBA IUIO CKUX 151
OBYTPAHHBIX VIJIOB, TPEXTPAHHOTO
yTiia, TEOPEMBI KOCUHYCOB M CHHYCOB
IV TPEXTPAHHOTO YIJIA;

— BJIAZIETE MTOHATHEM
OEPIEHIUKYISAPHOE CEYEHUE MPU3MBI
1 YMETh IIPUMEHATE €70 NPU PENICHUN
3amad;

— UMETh IpeacTaBICHUE
TBOMCTBEHHOCTH MPAaBUIBHBIX
MHOTOT PAHHUKOB;

— BIANETH MOHATUAMU I[EHTPATHHOE U
DapayieIbHOE  MPOEKTUPOBAHUE U
OPUMEHATE HUX MPU  MOCTPOEHUH
CEYCHUN MHOTOTPAHHUKOB METOIOM
PO EKIIHI;

— UMEThH MPEACTABICHHUE O PA3BEPTKE
MHOTOTPAHHUKA M KpaT4alIieM IMyTH
HA MOBEPXHOCTU MHOTOTPAHHUKA;

— HMETH OpEeICTABIECHUE 0
KOHMYECKHUX CeUEHUIX;

— UMETH OpEeICTABICHUE 0
Kacaromuxca cpepax m koMOMHAIMH
TEJI BPAIICHUS U YMETh IPUMEHATE UX
IPH PEIIEHUH 3a7a4;

1 ————

aTq) OPSIVERS 1P dC CRO M HHA 40T 2 ADOMICHZ0 TO

eHHagwkeeud, [ OCYOAPCTBEHHOE
HSEROEHH A norios OBPA3OBATE/NLHOE

D
— LA BIANETE, . PASHBIMM.... .cHoco0aMu
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U PACCTO AHUE MEK Y HUMMU,;

— TIPUMEHATH TEOPEMEI O MOAPALJIEIBHOCTH
OPAMBIX M IJIOCKOCTEHW B HPOCTPAHCTBE HPHU
pEIlIeHNUH 3a/1a4;

- YMETh IPUMEHATE NapaIIEIbHOE
OPOEKTUPOBAHUE I M300pakeHus PUryp;

— YMETh HOPUMEHATE MNEPHEHANKYIIPHOCTH
IPAMOU 1 IJIOCKOCTH HPH PEIIEHUH 3a/1a4;

—  BIAgeTh  MNOHATUSAMHU  OPTOTOHAILHOE
MPOEKTUPOBAHNE, HAKIOHHBIE M HMX IPOEKIINH,
yMETh  IPUMEHATH  TEOpEeMy O  Tpex
NEPHEHAUKYIAPAX MPH PEIIEHUH 3a1a4;

— BIAAETh NOHATHUAMHU PACCTOSHUE MEKIY
¢purypamm B IPOCTPAHCTBE, 00mIMit
NePHEHIUKYIIAP IBYX CKPENIMBAONINXCS

OPAMBIX U YMETh MPUMEHATh UX OPU PEIIECHUN
3amau;

— BIIAIETh MNOHATHEM YrOJd MEKOYy HOPAMOH H
OIOCKOCTEI0O W YMETh TPUMEHATH €ro MOpHu
peLlIeHNN 3a7a4;

— BJAQAETh MOHATUAMM OBYTPAHHBIA YTOJ, VIO
MEKOY  IUIOCKOCTSMH,  MEPIEHIUKVIAPHBIE
MIOCKOCTHA M YMETh MIPUMEHATE UX MPU PEIIEHUN
3amad;

— BIANETh MOHATHIMU IPHU3MA, MAPATIICTECTUIIET
U TPUMEHATH CBOMCTBA NAPALICICIUIEIA IMIPH
pEIlIeHNnH 3a/1a4;

— BJIANETH MMOHATHEM
napayuieienunen u
pEllIeHnH 3a/1a4;

— BIAOETh NOHATUEM MPAMOYTOJILHBEIN MTUPAMUT,
3JIEMEHTHI TIPABUIBHOU TMHPAMHUABI W YMETh
IPUMEHATE UX TIPU PEIIEHUN 34/1a4;

— WMETh NPEICTABIEHHUE O Teopeme Iuiepa,
MPABUJIEHBIX MHOTOTPAHHUKAX;

— BAAAETh IOHATHUEM ILIOMIAON HOBEPXHOCTEH
MHOTOTPAHHUKOB M YMETh NMPUMEHATH €r0 MpHu
pEellIeHnH 3a1a4;

— BIAIETh HOOHATHUAMU TE€Ia  BpalIEHUSd
(ImHap, KOHYC, map U cdepa), uX CEYEeHUA U
YMETE MPUMEHATE UX IPU PEIIEHUH 3a7a4;

— BJAIETh TOHATHSAMM KACATENBHBIE MPSAMBIE U
MJIOCKOCTH U YMETH NMMPUMEHATH U3 OPH PEMIEHUN
3amau;

— WMETh TIPEACTABICHUSA O BIHCAHHBIX U
OMUCAHHBIX c(epax U YMETh MPUMEHATE UX MPH
peleHnH 3a1a4;

—  BJageTh IOHATHAMH

OPAMOYTOJBHBIN
NPUMEHATh €r0  IIpU

00BEM, 0O0BEMEI

MHOTOTPAHHHUKOB, TENT BPANICHUS U TPUMEHILE,

UX [IPU PELICHUN 3a/1ad,
— UMETh IIPENCTABICHUE O PasBEPTKE LMIUHIPA

Bnageneu

3a0aHUs  TPAMOM  YPAaBHEHUAMH U
YMETh IPUMEHATh IIPU  PELIEHUHU
3amad;

— NPUMEHATH MPU PENIEHUH 3a7ad U
NOKA3aTENLCTBE TEOPEM BEKTOPHBIN
METOJ U METOJI KOO PANHAT;

— UMETh MPEACTABICHUE 00 akCmomax

o0BEMA, HPUMEHATH (o pMyIIEL
00BEMOB IPAMOYTOJIBHOTO
napauienenunea, IPU3MEI "

OUpPAMHIEL, TETpa’apa MPU PEleHUN
3amad;
— TPUMEHSATE TEOPEMBL 00
OTHOWIIEHUAX OOBEMOB HPH PENIEHUU
3amad;

— IPUMEHSTE UHTEr paT TS
BEIUH CJICHHA 00LEeMOB 51
HOBEPXHOCTEN Tl BpaMICHUA,

BBIUMCIEHUS TUIONIAAN C(PEPUIECKOTO
nosica 1 00BeMa mapoBOroO CIIOS;

— UMETH MPEACTABIECHHUE O NBUKEHUAX
B IPOCTPAHCTBE:  MAPAIIEIBEHOM
NEPEHOCE, CUMMETPHUH OTHOCHUTEIBHO
IUTIOCKOCTH, [IEHTPAIBHOU CUMMETPHH,
OOBOPOT € OTHOCHUTEABRHO HPAMOMU,
BUHTOBOU CUMMETPHH, YMETh
OPUMEHATH UX MPU PEMIEHUH 3a1a4;

— HUMETh OPENCTABICHUE O MIOMIAOU
OPTOTOHAIBHOM MPOEKINH;

— UMETH NPEACTABICHUE 0
TPEXTPAHHOM U MHOTOTPAHHOM VIJIE U
OPUMEHATE CBOMCTBA IUIOCKUX VIJIOB
MHOTOTPAHHOTO yTJa TPH PENIEHUN
3a7a4;

— UMETE OPEACTABICHUA 0
npeoOpazoBaHUM MOA00UA, TOMOTETHH
U YMETH NMPUMEHATHh UX MIPU PEILIEHUN
3a1a4;

— YMETh pemaTh 3aJa4i Ha IIOCKOCTH
METOIaMI CTEPEOMETPUH;

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

OUPAMUIEI U YMETh IIPUMEHATH HX
IPH PELIIEHUH 3a70a4;

— HMMETh NPENCTABICHHE O TEOpPEME
Junepa, HpPABWILHBIX

MO R OF oM HONCHIO

by 240 BHGACTER o cAIEHTSRHRG M 42 o AT AKHERD TH

s DA
YMETBIEPUMEHSEPEECR0" PHL PCLICHHH
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1 KOHYCa, IUIOMIAOM MOBEPXHOCTH IWIMHIPA U
KOHYCA, YMETh MPUMEHATH HX I[PU PEIICHUU
3a1ay;

— HAMETh IPEACTABIEHHE O ILIOmAnu c(epel M
YMETh IIPUMEHATH €T0 IIPU PEIIEHUH 3a1a4;

— YMETh pemarb 3a4a4yd Ha KOMOWHAIMHN
MHOTOTPaHHHUKOB U TE€JI BPAILEHUA;

— WMETh TPEACTABICHUE: 0 momoOuu B
OPOCTPAHCTBE W YMETh pEmaThk 3aqaud Ha
OTHOIIIEHHUE 00BLEMOB 151 IIoniaae

HOBEPXHOCTEH ITOA0OHEIX (pUryp.

B noecedneBHOU JHCUHU U NPU U3VUEHUU OPYeUX
npeomMemos:

— COCTABJATH C UCHOJIB30BAHUEM CBOHUCTB
F€OMETPUUECKUX  (PUTYp  MATEMATHYECKUE
MOJEMHN [Ji PEIeHHud 3a7ad IPAKTHIECKOTO
XapakTepa U 3a3a4 W3 CMEKHBIX JUCHUIUINH,
MCCIEN0BATE MOJTy4EHHEIE MO IEITH 1%}
UHTEPHPETUPOBATH PE3YIBTAT.

3aaad;

— BJIAIETh MOHATUAMU TEJIA BPANICHUA
(LuIuHOp, KOHYC, map u cpepa), ux
CEYEHUSA U YMETh MPUMEHATHh UX IPH
pElIEHNH 3a/1a4;

— BJIANETh IOHATHAMH KAacCaTeJIbHEBIE
OpsAMBIE U IUIOCKOCTM W YMETh
OPUMEHATH U3 OPU PEIIeHUH 3a0a4;

— UMETh MPEICTABICHUA O BITUCAHHBIX
U ONUCAHHBIX c(epax U YMETEH
OPUMEHATE UX IIPU PENICHUH 3a1a4;

— BJIAOETH MOHATHAMH 00BEM, 00BEMEI
MHOTOTPAHHWUKOB, TE€JI BPANICHUA W
OPUMEHATE UX TIPU PENICHUH 3a1a4;

— UMEThH MPEACTABICHUE O PA3BEPTKE
IMAIMHAPA W KOHyCa, IUIONIAgu
NOBEPXHOCTH LWIMHAPA W KOHYCa,
YMETE IPUMEHATE UX IIPH PELICHUA
3a1a4;

— HMMETh INPEACTABICHUE O ILIONIATA
cepsl M yMETH HNPUMEHATHE €T0 IMPH
pElIeHNH 3a/1a4;

—  YMETh  pemars 3aJadu  Ha
KOMOMHAIIMM MHOTOTPAHHUKOB U TEI
BPAILICHUS;

— UMETH MIPEACTABJICHUE O MOA00NH B
OPOCTPAHCTBE U YMETh PEIIATE 3a1a9H
Ha OTHOIUIEHHE 00LEMOB M IUIOIIAICH
MOBEPXHOCTEN MOA0OHEIX (PUTYD.

B mOBCEOHEBHOM KH3HU U IIPH
W3YUYEHUH JIPYTUX IIPEAMETOB:

— COCTaBJATH C HCIOJIB30BAHUEM
CBOMCTB  TEOMETPUYECKUX  (puryp
MATEMATHIECKHUE MO IETTH 1A
pemeHusa  3amad  [OPaKTHYECKOTO
Xapakrtepa W 3amad M3 CMEKHBIX
IV CLIUTUTHH, MCCIEN0BATE
OJIy4E€HHBIE MO 1€ 1%}
WHTEPIPETUPOBATE PE3YIABTAT.

BekToper u
KOOPIOUHAT
BI B

ITPOCTPAHCT
BE

— DBnamerp nOHATHAMM  BEKTOPEI M HX
KOOPIWUHATHI,

— YMETH BBINOJHATE ONEPALMU HAIl BEKTOPaAMU;
—  HCIIOJIB30BATH CKAJLAPHOE IPOU3BEICHUE
BEKTOPOB [IPU PELIEHUH 34144,

— MPUMEHATL YPABHEHHUE ILIOCKOCTH, (POPMYITy
pPacCTOSHHUA MEKAY TOUKAMHU, YPaBHEHHE C(EpPEI
IpU PELIEHUU 34144,

— MPUMCHATE BCKTOPBI M MCTOO KOO PITHATwdB®k

Bnageneu

MPOCTPAHCTBE IIPU PELLIEHNUH 3a1a4;
— MPUMEHATh YPABHEHHE IUIOCKOCTH, (POpMyIy

— HAXOOWUTH OOBEM MapaNeICHUIena
51 TeTpasapa, 3aIAHHBIX
KOOPIUHATAMU CBOUX BEPIINH;

— 3a7aBarh IPAMYI0 B IPOCTPAHCTBE;
— HAXOJUTHb PACCTOSHHUE OT TOUKH [0
TUTOCKOCTH B CUCTEME KOOPIWUHAT;

— HAXOOHUTH PaCcCTOAHUC MCKITY

cxpenyBHHIEHAEN Lo mpaMEIMI,
13 AZ4ARHIEI M /B ECHOTEME KOO AN HAE20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬂ?_;DEATEﬂI::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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pPacCTOAHNA MEXKAY TOUKAMH, YPABHEHHE C(EPEI
IPU PELICHUU 3a1a4;

— INPUMEHATH BEKTOPHI U METON KOOPAMHAT B
OPOCTPAHCTBE MMPH PEIIEHNUH 3aa4.

Hcropus — IMeTs npencTraBieHne 0 BKIAAE BBIIAFOIINXCS
MATEMATHK | MATEMAaTHUKOB B Pa3BUTHUEC HAYKH,
H — NOHMMAaTh POJb MATECMATHUKH B PAa3BUTHH

Poccun.
Merto et — Hcnons30BaTe OCHOBHEIC METOOEI | — ITPUMCHATE MAaTEMATHICCKHUEC
MATCMATHK | mOKa3aTeibCTBA, MPOBOIMTHL OOKA3aTCILCTBO M | 3HAHMA K HCCICOI0BAHHIO
H OKPYKaroMIET0 MUpa (MOIETMPOBAHUAE

BBIIIOJIHATE OMPOBEPIKEHUE;

— HOPUMEHATH OCHOBHEIE METOIBI PELIEHUA
MATEMATUUECKHUX 34144,

— HA OCHOBE MATEMATUYECKUX 3aAKOHOMEPHOCTEH
B IPUPOAE  XapakTEpPU30BATH KpacoTy W
COBEPIIEHCTBO  OKPYKAOMIETO MUpA U
OpPOU3BEACHUI UCKYCCTBA;

— IPAMEHATH MPOCTEUIIME  MPOTPAMMHBIE
Cpeacrea M DICKTPOHHOKOMMYHUKAIIMOHHBIE
CUCTEMEI IIPH PELIEHUH MaTeMaTUYEeCKUX 3a1ad;
— ITOJIB30BATHCA IIPHUKJIATHBEIMHA IPOTpaMMaMH U
IpOTrpaMMaMH CHUMBOJIBHBIX BBIYMCICHMN 1A
MCCIENOBAHNA MATEMATUIECKUX 0OBEKTOB.

(U3NYIECKUX  MOPOLECCOB,  3a0a4H
YKOHOMHKH).

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu:

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?:DEF&TEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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MHUHHCTEPCTBO OBPA3OBAHHSA KY3BACCA

locynapersenHoe npodeccnoHasHoe 00pasoBaTe/bHOE YIPEKICHHE
«KEMEPOBCKWH MPOPECCHOHAJLHO-TEXHUYECKHUHA TEXHUKYM»

YTBEPKJIAKD
pektop ITIOY KIITT
A :. B.I'. Xykor
«20 »__ - %05 2022 r.

MIT N
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OVIL 08 MATEMATHKA
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PaccMoTpeHa Ha 3acelaHu U
METOTHYECKOTO CoBerta ['TIOY
«KemepoBckuii mpodeccuoHaaIbHO-
TEXHUYECKUU TEXHUKYM

ITpoTokxomr Ne 10 ot «20» _05_ 2022 roja

IIporpamma yueonou mucnumianHel OYIL.08 MaTtemaTuka pa3zpaboTaHa Ha OCHOBE
denepanbHOTO ITOCYJapCTBEHHOIO 00pa30BaTEIBHOIO CTaHapTa CPEIHEro OOILEro
oopazoBanusa (janee — PI'OC) m nDpuMEpHOM OCHOBHOM 0O0pa30oBaTElBHOM

[IporpaMmMbl JTHCIOHUIITMHEI CPCIHCTO G6H_[ETD GﬁpHBGBHHHH.

Opranam3anus-pa3zpadoTyuk:
["'ocymapcTBeHHOE npopecCHOHAIIEHOE o0pa3oBaTEILHOE yUpeKICHUE

«KemepoBckuii mpodeccHOHaTbHO-TeXHHUSCKHNA TEXHUKY M.

ABTOPBI-COCTABHTEJIH:

Mansiruaa I'aauna CepreeBHa, IIpernojiaBaTellb BBICHICH KBaTIM(PUKAIIMOHHOU
kateropun I'TIOY «KemepoBckuii mpodeccHOHAITBHO-TEXHUUECKHUH TEXHUKYM»;
AHrujieBu4 Harajabs BaaaurmMupoBHa, [IpeIojaBaTeiib BEICIIIEU
kBampukanuonHoir  kateropun ITIOY  «KemepoBckuii  mpodeccHOHAIBHO-

TEXHHYECKHUH TCXHHKYM».

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DEATEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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2. IOACHUTEJBHAA 3AIIUCKA

Pabouass mporpamma oOmieo0Opa3oBaTtenbHol yueOHOM auciummHel O VY1108
MateMaTHKa TNpeJHa3HaueHa I8 HM3YYEeHUS MaTeMaTHKH B IIPO(eCcCHOHAILHBIX
oOpa3zoBaTeabHBIX  opraHm3amusax  CIIO, peamu3yrommx  o0pa30BaTEIBHYIO
IporpaMMy cpeHero o0Ollero odOpa3zoBaHMsS B MOpejelax OCBOSHHS OCHOBHOM
npodeccuonansHOM oOpazoBaTensHol mporpammel CITO (OINOIT CIIO) ma 6Ga3ze
OCHOBHOT'O OOIIIero o0pa30BaHHS IPU IIOJTOTOBKE KBaIH(DUIIMPOBAHHBEIX PaOOYHX,
CITy KaIlluX.

IIporpamma pa3paboTaHa B cooTBeTCTBUE ¢ TpeOoBaHumaMu PI'OC cpemuero
obI11ero oopa3zoBaHus, MPEIBIBIAEMBIMH K CTPYKTYPE, COJAEPKAHUIO U pe3yJIbTaTaM
OCBOGHHMS  y4eOHOM  JMCHUMIUIMHBI, 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 MW yMEHHM B IIOBCEJHEBHOM JKU3HM M BO3MOKHOCTH YCIIEIIHOIO
IPOJOKEHUS O00pa30BaHMS II0 CICLUAIBHOCTSIM, HE CBS3aHHBIM C MOPUKIAJHBIM
MCIIOJIb30BAHUEM MaTEeMaTHKH. OcBoenue cojepxanus gucHUUIMHEL OVYIL.OS
MaTteMmaTHKa HalpaBICHO Ha JOCTHKECHHUE CICAYIOIINX 3a4aY:

— c(hbopmupoBaTh IpeJICTAaBICHUS O MaTeMaTHKE KaK YHHUBEpPCAJIbHOM S3LIKE HayKH,
CPEICTBE MOJICIUPOBAHUS SBICHHM U IMPOLECCOB, 00 HIECIX H METoJax
MaTEMaTHUKH;

—  pa3BUTh JIOTHYECKOE€  MBIIUIEHHE, MPOCTPAHCTBEHHOE  BOOOpaKEHHE,
AITOPUTMUUECKYIO  KYJIBTYPY, KPHUTHYHOCTHL  MBIILJIEHHS Ha  yPOBHE,
HEOOXOMUMOM s Oyaymied mnpodeccHOHATIbHOU JICATSIBHOCTH, a TakKXkKe
MOCJIESIYIOILETO O0yUSHUS;

- BOCIIUTATh CPEACTBAMHU MAaTE€MaTHUKH KYJIbTYPY JIMYHOCTH, ITOHHMaHHE
3HAUMMOCTH MAaTE€MaTHUKH [JI HayYHO-TE€XHHYECKOro Mporpecca, OTHOIICHUE K
MaTEMaTUKE KaK K 4YacTH OOIIECUECIOBECUCCKON KYIBTYPBI 4E€pPEe3 3HAKOMCTBO C
MUCTOPUEN pa3BUTUS MaTeMaTUKHU, SBOTIOIUEH MAaTEMaTHIECKUX HIEH.

—  «OPeNOoCTAaBHUTL KaXJIOMYy CTYJICHTY BO3MOXKHOCTE JOCTHKECHUS YPOBHS
MaTEeMaTUUYECKUX 3HAHUM, HEOOXOJUMOTO JJIsl JaJdbHEeHIIeH yCHEIIHON KU3HHU B
0O0IIIECTBE ».

OOieo0Opa3oBarensHass  yueOHas — gucuumiamHa  OVYILO8  Marematuka
(yrnyOJeHHBIN YPOBEHB) SBISETCS YUEOHOM JUCHMILIMHON 00s3aTeIbHOU MpeIMETHOMN
obnmactn «MatemaTtuka u uHpopmatukay PI'OC cpennero obiero oopaszosanus. B
yaeoHoM 1iaHe IIIIC3 yueOnas gquciuniauna OYIL0O8 MaremaTnka BXOJUT B COCTaB

MpOo(UIBHEIX YI€OHEIX JIUCIIUILTHH 00I1[e00pa30BaTeIbHOIO ITHKIIA.

Conepxanue ydebHoi mucnumanHbl OVILO8 MarteMattkiy o easisyeMoil B
I'TIOY KIITT, dopmMupyeTcs Ha OCHOBE TEXHGHG%@EEE&”H@Q P15t 649D 18900942A42A03ACEB20

Bnapeneu: Hyko M leHHagwsesuy, OCYOAPCTBEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DBATEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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N3yuenune obiieoopazoBaTensHor yueOHoU qucuuminHael OYIL08 MaTtemaTuka
3aBepIIacTCs MOJBEJICHHUEM WTOroB B (popMe SK3aMeHa B paMKax IPOMEKYTOUHOM
aTTecTaluu cTyaeHTOB B mporecce ocBoeHus OIIOII CITIO ¢ monyueHueM cpegHEro
00IIIer0 00pa30BaHUs.

IIlpy wm3ydeHUM MaTEMaTHKH Ha YIIYOJIEHHOM YPOBHE MNPEIBABISIOTCS
TpeOOBaHM4, COOTBETCTBYIOIIHE HaIlpaBIECHU IO «MaTeMaTHKa TIJIS
npo()eCCUOHAIBHON  JICATEIBHOCTH», BMECTE C¢ TEM BBITYCKHHK ITOJIy4aeT
BO3MOKHOCTh U3YUHUTh MaTeMaTUKYy Ha ropa3jio 00Jiee BEICOKOM YPOBHE, UTO CO3/1acCT
GyHIaMeHT JJ15 JaIbHEHIIIEro CEphe3HOr0 H3YIEeHNSI MaTEMaTHKH B BY3e.

M3yueHne MaTeMaTHKH Ha YIJIyOJIEHHOM YpPOBHE HaIIPaBICHO OOECIEYCHUE
YCOEIIHOTO MPOJOKEHUSI 00pa30BaHMS BBIITYCKHHKA II0  CIIELIMAJIbHOCTSIM,
CBS3aHHBIM C IIPUKJIaJHBIM MCIOJL30BAHUEM MaTE€MaTHKH, IS 0OecIedeHUs
BO3MOKHOCTH YCHEIIHOIO IIPOJIOJIKEHHS OOpa30BaHUS 1O CHELHATIBHOCTSIM,
CBA3aHHBIM C OCYILECTBJICHHEM HAy4YHOH M HCCJIEOBATEILCKOM E€ATEIIbHOCTH B
00JIaCTM MaTeMaTUKH U CMEXHBIX HayK.

Ilpy wn3ydyeHMH MaTeMaTHKH OOJBIIOE BHHUMAHUE YACIIETCS Pa3BUTHIO
KOMMYHHUKATHBHEIX yYMEHHUH ((pOpMYJIHpPOBaTh, apryMEHTHPOBAThH U KPUTHUKOBATh),
(GOPMHPOBAaHHIO OCHOB JIOTHYECKOT'O MEIILICHHUS B YAaCTH MPOBEPKH HCTHHHOCTH U
JTOXKHOCTH YTBEPXKICHHH, MNOCTPOCHUS IIPUMEPOB MU KOHTPIPHUMEPOB, LECMOUYEK
yYTBEPXKJIeHHI, (DOPMYTHPOBKHN OTPHUIAHMII, a TaKKe HEOOXOJHMMBIX U JIOCTATOUHEIX
ycaoBuii. TpebGoBanms, copmynupoBanHble B paszjene «l'eomeTpus», B OoJbIIeH
CTEIICHU OTHOCSTCS K Pa3BHUTUIO IIPOCTPAHCTBECHHEIX MPEACTABICHUN H rpapUuecKux
METOJIOB, 4eM K (pOpMaIbHOMY OIMHCAaHUIO CTEPSOMETPHICCKUX (DAKTOB.

PexomMeHayeMoe KOJTHYECTBO YACOB HA OCBOEHHE NMPOrpaMMbl AHUCIHILIHHBI:
MaKCHMaJlbHasl yueOHasi Harpy3ka ctyfeHra — 284 gaca, B TOM 9UCJIE:
o0s3aTeIbHAS ayJUTOpHAs yueOHas Harpy3ka cTyjeHTa — 272 4acoB;
KOHCyJbTanus — 4 Jaca;
9K3aMEH — 8 Jacos.

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 PE3VJBTATHEI OCBOEHUSI YYEEBHOU
TUCHUTLIAHBI

Conepxanne yueOHou aucuuiuineel OYIL08 MaremaTtuka HampaBlIEHO Ha
pa3BUTHC YHHUBEPCANIBHBIX VYUYCOHBIX JACUCTBHH, (OPMHUPOBAHHE JIMYHOCTHEIX,
METalmpeqMETHBIX M NOpeAMeTHBIX pe3ynbratoB PI'OC cpennero obiiero
oOpa3oBaHUs, a TakKke ciaeayrnmx obmmx kommnereHu PI'OC cpemgHero
npodeccuoHaasHOTO 0Opa3zoBaHus mo npodeccun 23.01.17 MacTep mo peMOHTY H
00 CAY:KHBAHHIO ABTOMOOHJICH

OK 0l. BreiOupaTth CcHIOCOOBI pemeHHs 3ajad NpodheCCHOHATLHOM
NeSTEIbHOCTH, IPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBITs IIOMCK, aHAIW3 M HUHTEPIPETAIHI HH(PpOPMAIHH,
HEeOOXOMMOH JIJIsI BBITOTHEHUS 3a/1a9 Ipo(eCCUOHAIBHON JIeITEIbHOCTH.

OK. 04. PaGoTtaTh B KOJLUIEKTHBE U KoMaHje, 3P (PEeKTHBHO B3aNMOJEHCTBOBATE
C KOJIJIEraMM, PyYKOBOJICTBOM, KIIMEHTAMH.

OK 09. Hcnonab3oBaTh HH(POPMAIIHOHHO-KOMMYHUKAIIMOHHEIE TEXHOJIIOTHU B
Mpo(eCCHOHAIBHON ICATCILHOCTH.

OK 11. Ucnons3oBaTh 3HaHHS 110 (PUHAHCOBOM TPaMOTHOCTH, IIIaHUPOBATH
PeIIPHUHIMATEILCKYIO JIEATEILHOCTE B IIpOoQ)eCCHOHANBHOM cdepe.

Oonmme
Pe3yabTaThl 0CBOCHHSI YUEOHOM TUCHHIIIHHDBI KOMIIe TCHIIHH
B cooTBeTcTBHH ¢ PI'OC COO OI'OC CIIO / Temsl 3aHATHH

JIN4HOCTHbIE:

— Cc(popMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VPOBHIO PAa3BUTHA HAYKH M OOMIECTBEHHOU OK 02, OK 04,
OPAKTUKH, OCHOBAHHOTO HA  OUAJIOTE KYABTYP, a4 TaKKe
pasmmgHeIX  (POpPM  OOMIECTBEHHOTO CO3HAHWA, OCO3HAHHUE
CBOEr0 MECTA B IMTOIUKYJABTYPHOM MHUPE;

— c(h)OpMHUPOBAHHOCTE OCHOB CaMOPa3BUTHA 1| OK 09
CAMOBOCIIMTAHUA B COOTBETCTBUH C
00IIeY IO BEYECKUMHA HEHHOCTAMHA 151 UaeajJaMH

IPakJIaHCKOT0 00MIECTBA;

— TOTOBHOCTR ¥ CIIOCOOHOCTP K CAMOCTOATEIIBHOMH,
TBOPYECKOU U OTBETCTBEHHOMN JEATEIBHOCTH; OK 01, OK 03
— TOJIEPAHTHOE CO3HAHHE M MOBEICHHUE B IMOJHKYILTYPHOM | OK 09

MHUPE, T[OTOBHOCTE U CIIOCOOHOCTE BECTU AUAJIOT C APYTUMU
MIOOLMH, JOCTHTaTh B HEM B3aMMONOHHMAHHMA, HAXOIHUTh
OOIIME EMU U COTPYIHNYATE IS UX O0CTHKEHUS,;

— HAaBBIKM COTPYJZHHYECTBA CO CBEPCTHUKAMM, IETBMH | (i 0]
MIAIMIIETO  BO3pacTa, B3POCABIMM B  00pa30BaTEIBHOU,
0OMIECTBEHHO [TOJIE3HOH, yueOHO-HUCCIEN0BATENLCKOM,
OPOEKTHOM U IPYTUX BUAAX AEATEIBHOCTH;

— TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIE

caMO00pa30BaHUIO, HA  OPOTIKEHUM  BCEH  KHU3HM; OK 02, %&&% OANUCAH
COSHATCIRHOC  OTHOTICHUE K H CIPEPEIBHOMY  00p H’EDP %EEEEW; zama;giEﬁ:ﬁiﬁgﬁgﬁmmaAcaam
KaK YCIIOBHIO YCIICIIHOH PO (PECCHOHATBHOM gpanekbyl  Kyxos Banum Fenmansesny, FOCYIAPCTBEHHOE
OGIIECTBEHHOMN e TENBHOCTH: NPOGECCUOHANBHOE OEPASOBATENLHOE

VUPEMWNEHWE KEMEPORCKIA
1
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MeTanpeaMeTrHble:

— YMEHHME CaMOCTOATEIBHO OINPEAEIATE LEMN AEATEIEHOCTH U
COCTABIATH  IUIAHBI  JEATENBHOCTH;  CAMOCTOATENBHO
OCYIIECTBJIATE,  KOHTPOJIMPOBATE U  KOPPEKTHUPOBATH
NEATENILHOCTD;, MCIIOJIB30BATh BCE BO3MOKHBIE PECYPCHI JJLA
OOCTWKEHMUS ITOCTABJIEHHBIX LEJEH M peaTn3aluu IIJIAHOB
NEATENTEHOCTH, BEIOUPATE YCHEMIHEIE CTPATETUH B PA3IMYHEIX
CUTYaIIUAX

— YMEHHME MPOAYKTHUBHO OOMATECA W B3aUMOJEHCTBOBATEH B
poIecce COBMECTHOM NE€ATEIBHOCTH, YUIUTHIBATH
OO3UINN OPYTUX YYACTHUKOB JEATEIBHOCTH, S(P(PEKTUBHO
pazpemars KOH()JIMKTHI;

—  BIAACHWE  HABBIKAMHA  MO3HABATEIBHOM,  y4e€OHO-
HCCIEOBATEIILCKOU H NPOEKTHOU NEATENBLHOCTH,
HABBIKAMHU Pa3penieHus npoonem; CIIOCOOHOCTH

U TOTOBHOCTE K CaMOCTOSTEIBHOMY IIOMCKY METOIOB
pemieHus MPAKTUUECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHBIX
METOJIOB MO3HAHHA,

— TOTOBHOCTE M CHOCOOHOCTE K CaMOCTOATEILHOM
MH()POPMALIMOHHO - MO3HABATEILHON IeATEeILHOCTH,
BJIAJCHUE HABBIKAMH IMOJIYIEHUA HE0O0XO0IMMOM WH (popManuu
M3 CIOBApPEH pPA3HBIX THUIIOB, YMEHHE OPUEHTHUPOBATHECA B
pPa3IMYHBIX MCTOYHHKAX nH(OpPMALINH, KPUTHYECKHU
OLIEHMBATH W MHTEPOPETUPOBATE UH(OPMATINIO, TTOTyIAEMYIO
W3 PA3IMYHBIX UCTOYHUKOB;

— BJIAACHUE SI3BIKOBBEIMHU CPEACTBAMU: YMEHUE SACHO, TOTHUHO
U TOYHO M37arath CBOI TOUYKY 3PEHUS, HCIOIL30BAThH
AIEKBATHEIE A3BIKOBEIE CPENCTBA;

— BJIAJICHUE HABBIKAMHU [O3HABATEILHON pPE(PIEKCHN Kak
0CO3HAHUI COBEPIIAEMBIX AEHUCTBUM U MBICIUTEIBHEIX
OPOIECCOB, UX PE3YILTATOB W OCHOBAHMI, TPAHUI] CBOETO
3HAHWUSA U HE3HAHWSA, HOBBIX MO3HABATEIBHEIX 34044 U CPENICTB
TS UX TOCTUKECHU .

OK2,0K4

OK 02, OK 04

OK 02, OK 04

OK 02, OK 04, OK 9

OK 02, OK 04

OK 02, OK03, OK 09

IIpeameTHbIeE:

— C(OPMHUPOBAHHOCTE NPEACTABACHUN O MATEMATHKE Kak
JacTH MHPOBOM KYJBTYPel M  MECTAa MATEMAaTUKH B
COBPEMEHHOM IMBUIM3ANWK, O CHOOC00AaX OMmMCaHus Ha
MATEMATUUECKOM SI3BIKE ABJIEHUM PEATBHOTO MHUPA;

Pazmen 1.

Beengenue. UucnoBele U OyKBEHHEBIE
BBIPAKEHHUSL.

Paznen 2. Kopuu, crenenun wu
n0rapu(Met.

Paznen 6. OCHOBEI TPHUTOHOMETPHH.
Paznen 13. Ypasuenus "
HEPABEHCTBA.

Pazmen 10. Hauama mareMarHaecKkoro
aHaJmM3a.

Pazmenl 1.00beMBl TE€M 1 IIOTIIAAH HUX
MOBEPXHOCTEM.

— c(OpPMHUPOBAHHOCTE MNPEACTABICHUM O MATEMATHUECKHX
MOHATHAX KAK O BAXHEHMIINX MATEMATHUYECKUX MOJEILX,
MO3BOJIAIONINX OIMMCHIBATE U U3Y4YATh Pa3HBIE ITPOIIECEBE™H

Bnageneu

ABJICHHA, [TOHHUMJdHHEC BO3MOXHOCTH dKCHOMATHYCCKOTIO
MOCTPOCHUA MATCMATHYCCKHMX TCO pHﬁ, BIIdCHHC MCTOIdMHM

Pasznmen 1.
OOKY T NoarnncAH
BBeesero RO NBE b OyKBEHHBIE

BT BYPPipAOECE49D1B900942A42A03ACBB20

KoB Bagvwm, [ eHHa Bud, OCYOAPCTBEEHHOE
Pa3a@iconduano @ Pz opQTRIIRHT 1

Hﬂ‘i_, lﬂ;ﬂ& KEMEPOBCKUM )
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IOKA3arensCTB W QITOPUTMOB  PEUIEHUs, YMEHHE UX
IPUMEHATE, IPOBOAUTE JOKA3aTEIILHBLIE PACCYKICHUA B XO€
pereHns 3a1a4; BJIAJEHUE CTAaHOAPTHBIMH IIPHEMaMu
pELIEeHUA pPallMOHAIBHEIX U U pPpalOHaIBLHEIX,
MOKa3aTeIbHEIX, CTEHEHHEIX, TPATOHOMETPHUUECKUX
VPABHEHHUHM W HEPABEHCTB, WX CHCTEM; HCIIOJE30BAHUE
FOTOBBIX  KOMIBIOTEPHBIX IIPOTpamMM, B TOM YHCIE A
MOMCKA MYTH PEIICHNUA U WLTIOCTPAMN PEHIECHUA YPABHEHUU
M HEPABEHCTB, HMX CHCTEM; HCIIOJb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOTPaMM, B TOM YHCIE U1 ITOMCKA ITYTH

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

Pazmen 10. Hauama mareMaTHaecKoro
aHa3a.

Pazmenl 1.00neMBl TE U IUIOTAOH HUX
HOBEPXHOCTEH.

pemeHNA W WUIOCTPAIlMA  PELIEHWUs  YPaBHEHUHU U

HEPABEHCTB;

— chopMHUpOBAHHOCTE  mOpenacraBaeHuilt 00  ocHOBHEIX | Pazgen 3. Ilpameie M mmockoctu B
MOHATHAX, UOEAX U METOTaX MATEMATUUECKOTO aHAJIN34A; | IPOCTPAHCTBE.

BJIAICHUE  OCHOBHBIMH  HOHATUAMH O IUIOCkux ¥ | Pazmen 5. KoopauHartel U BEKTOPEL.
OPOCTPAHCTBEHHBIX reoMerpuueckux (¢urypax, wux | Pazmen 7. OyHKuMM, UX CBOWCTBA H
OCHOBHBIX  CBOHCTBax;  COPMHUPOBAHHOCTH  yMEHUA | rpauKHu.

pacmo3HaBaTh HA UEPTEXKAX, MOAEISAX M B PEATbHOM MHpPE
reoMeTpuueckue  (PUrypel;  OPUMEHEHHE  HM3YYEHHBIX
CBOMCTB TeOMETpHUECKNX (uryp U (POpMysa AAs PEUICHUA

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

FEOMETPUYECKMX 3a4ad M 3aga4d €  INPAKTHYECKAM | ITOBEPXHOCTEH.
COAEPKAHUEM;
— c(pOpMHPOBAHHOCTE TIPEACTABICHUM O mponeccax u | Pazmen 4. DneMeHTE KOMOMHATOPHUKH.
ABICHUAX, WMEIONINX BEPOATHOCTHEIU XapaxkTep, o|Pazmen 12. DOnemenTtsr TeEOpUH
CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEAIHLHOM MHUPE, 00 | BEPOATHOCTEM W MATEMATUYECKOU
OCHOBHBIX HOHATHAX JJIEMEHTAPHON TEOPHHM BEPOATHOCTEH; | CTATHCTHKH.
YMEHHH HAaXO0IUTh 1% OLICHUBATH BEPOATHOCTH
HACTYIUIEHUA  COOBITMM B  MPOCTEHIIMX IPAKTUYECKUX
CUTyalllusAX U OCHOBHEIE XAPaKTEPUCTUKHI CIIy4aHBIX
BEIMYUWH, BJIAJICHAE HABBIKAMHU HCIOJIB30BAHUA TOTOBEIX
KOMIIbFOT€PHBIX IPOrpaMM IIPA PEMICHUN 3a1ad.
AOKYMEHT NOAMNCAH
ANEKTPOHHOW MOAMNMChHIO
Ceptvcukar:  240B73B95918A0ECE49D1B900942A42A03ACBB20
Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE

NMPOSECCUOHANBHOE OBPA3OBATENBHOE
YYPEXIOEHWME KEMEPOBCKWMA
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TpeboBanus k pesyjibTaTam

YrnyOnenusrit ypoBEHb

«CHCTEMHO-TEOPETHYECKNE PE3YIBTATEI»

Pasnen I1. BoInnyCcKHHK HAYYHTCSH IV. BoInyCKHHK IOJIVUHT
BO3MOKHOCTE HAYYHThCH

OneMmeHTel | —  CBoOOZHO  OMEPUPOBATHL  MOHATHAMH: | — OmnepupoBars MOHATHEM
TCOPHH KOHEYHOE MHOXKECTBO, MHOXKECTBO, DJ3JIEMCHT | OIMPEnciIeHusA, OCHOBHBIMH BHIAMH
MHOKCCTB MHOKECTBA, IO IMHO KECTBO, IIEPECCUCHUE, ﬂnpe;[mem{ﬁ, OCHOBHEIMH BHIAMH
151 OOBEINHEHUE U PA3HOCTH MHOMKECTB, YHUCIOBEIE | TEOPEM;
MAaT€MaTHd | MHOJKECTBA HA KOOPOMHATHOM IMPAMOM, OTPE30K, | — MOHMUMATL CYThb  KOCBEHHOTO
CCKOH HHTECPBA, [MOJIYUHTCPBAJ, MPOMEKYTOK  C | mOKa3aTeIsrCTRA,
JIOTUKH BEIKOJIOTOH TOYKOH, rpaduueckoe | — OTIEPUPOBATE TTOHATHUAMHU CUETHOTO

NPEACTABICHUE MHOKECTB HA KOOPIUHATHOM
MI0CKOCTH;

— 3a0aBaTh MHOJKECTBA IEPEUUCICHUEM U
XapPAKTEPUCTUIECKHUM CBOMCTBOM;

— ONEpUpOBATH MOHATHUIMU: YTBEPKICHUE,
OTPHUIIAHUE YTBEPKIECHUS, UCTUHHBIE U JIOKHEIE
VTBEPKAEHUA, NPUYMHA, CIEACTBUE, YACTHBIN
CIydai 0OMIETO YTBEPKAECHUA, KOHTPIIPUMED;

—  OpPOBEPATH  NPHUHAICKHOCTH  3JIEMEHTA
MHOYECTBY; — HaxXOOWUThb IIEPECEUEHUE U
00LeIMHEHHNE  MHOMKECTB, B TOM  UHCIE

OPEACTABIECHHBIX Trpa(uuecku HA YHUCIOBOU
OpPAMOM U HA KOOPAMHATHOM IIIOCKOCTH,

— MPOBOJIUTEL NOKA3ATENBHEIE PACCYKICHUSA IJIA
000CHOBAHM S UCTUHHOCTH YTBEPIKICHUM.

B moBCEgHEBHOM KHU3HM W NOPH MW3YUECHHUU
OPYTUX IIPEIMETOB:

— HWCIIOJIB30BATH UYMCIOBBIE MHOKECTBA HA
KOOPAMHATHOU MNPAMOM M HAa KOOPAHMHATHOU
MIOCKOCTU I ONMUCAHUA PEATBHBIX ITPOLECCOB
1 SIBJICHHUH

— MPOBOOUTE AOKA3ATEIBHBIE PACCYKICHUA B
CUTYAIMAX IMOBCETHEBHOM JKWU3HU, OPH PEILIEHUH
3a71a4d U3 JPYTUX [MPEIMETOB.

H HECCUCTHOTO MHOMKCCTBA,

— MPUMEHATE METOJ MATEMATUUECKON
WHIYKITA 1A IPOBEACHUA
paccyKIeHUN U JOKA3aTEILCTB U IIPU
pElIEeHNH 3aa4.

B NOBCEOHEBHOM IKH3HU U IIPH
W3YUEHUH APYTUX IPEIMETOB!

— WCITOJIB30BATH TEOPETHKO-
MHOJKECTBEHHBIHN A3BIK U A3BIK JJOTUKHU
VISl OTIMCAHUA PEATbHBIX MNPOLIECCOB U
ABIEHUH, IPH PENIEHUN 3a1a4 APYrux
y4€OHEIX TPEIMETOB.

Yucna H
BBEIPAKCHU A

—  CpobomHO  omepupoBaTe  MOHATHAMU:
HATYPAJIbHOE YHUCI0, MHOMKECTBO HATYPAILHBIX
qUCEN, LEJI0E YUCIIO, MHOKECTBO ILIEMBIX UHUCEI,

OOBIKHOBEHHAd Opo0b, gecaruuHas JapoOsb,
CMEMIAHHOE 4YHMCIIO0, PalMOHAILHOE  YHUCIO,

MHO K ECTBO pPalMOHAIBHBIX qUCel,
UppalOHAIIBHOE YHCIO0, KOPEHb CTEIEHH N,
IEeHCTBUTEIILHOE qHCIIO0, MHOKECTBO
IEeUCTBUTEILHBIX qHCEeJ, reOMETpPHYECKAA

UHTEpHpEeTALMA HATYPaJIbHBIX, HEJIBIX,
palOHABHEIX, NEHCTBUTENBLHBIX YU CET,;

[MO3UITMOHHON ¥ HEMO3HUI[HOHHOH CHCTEMAaMH

CepTwdmK
— TOHMMATh W OOBACHATH Pa3HUIYy MERAF!

— cBOOOOHO OMEPUPOBATH UM CIIOBBIMH
MHOJKECTBAMHU IIPHU PEILICHUH 3a7a4;

— OOHUMATh MPUUYUHEI U OCHOBHEIE
UIEH pacmupeHus UM CIOBBIX
MHOKECTB;

— BJAAETh OCHOBHBIMH ITOHATHAMH
TEOPUH OEIMMOCTH IIPH PEIICHUU
CTaHAPTHHIX 3a/1a4;

— UMeTh 0a30BBEIE€ IIPEACTABIIEHUA O

L
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3AITHCH YHCCII,

— MEPEeBOOUTH YHCIIA U3 OJHOW CHUCTEMBI 3aMHUCH
(CHCTEMBI CYUCIEHUA) B APYTYIO;

— JIOKa3plBaTb M HCMOJb30BATH IPU3HAKH
OEMMMOCTH CYMMBEI M IIPOU3BENCHUA IIPH
BBITTOJITHEHUM BBIYMCICHUI U PEIIEHUH 347144,

— BBIIOJHATE OKPYTJICHUE PAIUOHAIBHBIX H
UPPAIMOHATEHBIX YACENT C 3aaHHOM TOYHOCTHIO;
— CpAaBHUBATH JEUCTBUTENBHBIE UNCIA PA3HBEIMU
cnoco0amu;

VIIOPSAOOYMBATE YWCIIA, 3AMMMCAHHBIE B BUEC
OOBIKHOBEHHOM W OECATMYHOM Opodu, umcia,
3aIMCAHHEIE C UCITOJIH30 BAHUEM
apu(pPMETHIECKOTO KBAAPATHOTO KOPHS, KOPHEU
CTEIIEHH Oompme 2;

— "Haxoaute HOJl u HOK pa3zueimu crmocodamu u
MCIOIL30BATE UX HPU PEIIEHUH 3a144;

— BBIMOJHATE BBIYUCICHUA U MPEOoOpazoBaHUA
BEIDAKEHWM, COOEPIKANMX  OCHCTBUTEILHBIE
guCIa, B TOM UHMCIE€ KOPHH HATYpPAIbHBIX
CTEIIEHEH;

—  BBINOJIHATH
npeoOpazoBaHus
a0rapu(pMHUIECKHX,
UPPAIMOHATHHBEIX BEIPAKECHHI.

B moBCEOHEBHOM KHW3HM W NOPH HW3YUECHUU
OPYTUX IPEIMETOB:

CTaHOAPTHBIE TOKIECTBEHHEIE
TPATOHOMETPHUUECKUX,
CTEIEHHEIX,

IOTaPU(PMHUIECKUX, CTEMEHHBIX
BBEIPAK CHUM;
— Buagere  (Qopmymoun  OmHOMA
HrroToHa:

— IIPUMEHATH IIPH PEIIEHUN 3a1ad
TEOPEMY O JTMHEMHOM IPEACTABICHUN

HOL;

— TPUMEHATE HOpPU PEHICHWH 3a7ad
Kuraickyro Teopemy 00 ocrarkax;

— NPUMEHATE NOpPU PEHICHUH 3a1ad
Mamnyto Teopemy Depma;

— YMETh BEHIMOJHATH 3a0UCh YUCIA B
ITO3HUIIHOHHOH CHCTEME CUHCIICHH;

— NPUMEHATE NOPU PEHICHWUH 3a1ad
TEOPETUKO-IH CIIOBEIE (pyHKIIAU:
4UCJIO U CyMMa OEMUTENnEH, () yHKIIUIO
Junepa;

— TPUMEHATE OpPU PEHICHWH 3a7ad
IIEMHBIE Tpo0u;

— TPUMEHATE HOpPU PEHICHWH 3a7ad
MHOTOYJIEHEI C JEUCTBUTEIBEHBIMA H
LEJTBIMH KO3 (P pUIinenramu;

— BJIAJETH MOHATUAMH IIPUBOIAMBIA U
HETPUBO TNMBIH MHOTOWIEH 151
IPUMEHATE X IIPU PENICHUH 3a1a4;

— HOPUMEHATH IIPU PEHIECHUU 3a1ad
OCHOBHYIO TEOPEMY AT €OPHI;

— BBIITOJIHATE H 00BACHATE CPABHCHHEC | — NIPUMEHATE NPH PELIICHUM 3aaa4
PE3VILTATOB BEIYHMCIICHHH ITpHu PEIICHUH HpﬂCTEﬁHlHE q)}q_'[}_{]'_];'[,ﬂ{ KOMILIEKCHOM
[TPAKTHYCCKHUX 3da1d44, B TOM qHUCIIC HEpEMEH‘HGﬁ KaKk TCOMETPUICCKHE
OPpUOINKEHHBIX BBEIYH CJICHHIH, HCIOJB3YA | rrpeoOpazoBaHms.
pas3HbBIE CIIOCOOBI CPABHEHUH;
— 34IMUCHIBATH, CpaBHUBATE, OKPYIJIATH
UUCIOBBIE [AHHBIE PEAJIBHBIX BEIUYHH C
HUCHOJIB30BAHUEM PA3HBIX CUCTEM M3MEPEHUS,
— COCTABJIATh U OLIEHUBATH PA3HBIMH CITOCOOaMMu
JUCJIOBBIE BEIPAKEHUSA IpH pemeHnn
NPAaKTUUECKUX 3a0ad W 3a7ad U3  JOPYyrux
yaeOHBIX IPETIMETOB.
YpaBHeHus | — CB000OHO ONEpUPOBATE OOHATUSAMHU: | — CBOOOOHO ONPENENATH TUII U
151 ypaBHEHUE, HEPABEHCTBO, PABHOCWJILHEIE | BEIOMPATH METO I peueHns
HEPABCHCTB | ypaBHCHHA 151 HEpaBCHCTBA, yPaBHEHUE, | MOKA3ATEIBHEIX U JOTAPU(PMUIECKUX
a ABJIAIONIEECA CHEACTBUEM JAPYrOr0 YPABHEHUSA, | YPABHEHUH 151 HEPABEHCTB,
VPaBHEHUA, PABHOCWIBHBIE HA MHOXKECTBE, | HPPAllUOHAIBHBIX ypaBHEHUH u
PAaBHOCWIBHEIE TPEOOPA30BAHNA YPABHEHUM; HEPABEHCTB, TPUTOHOMETPUUECKUX
— pema"r}, pa?,}[me BHIOEI }’paBHEHpﬂ?[ 151 }fpaBHE}H{ﬁ H HE‘pﬂBEHCTB, HX CHCTCM,
HEPABEHCTB M WX CHUCTEM, B TOM 4YHUCIE |—  CBOOOAHO  pemare  CHUCTEMEI
HEKOTOPEIE ypaBHEHUA 3-U U 4-U CTEINEHEH, MHE%W
IpoOHO-PALMOHATIEHEIE M HPPALIMOHAIBHEI G eptuduchr— POIIEPE GEHOBHBISITHITEE Y PDaBHENH I

OCHOBHBIMH
A0TapU(PMUIECKUX,

— OBJIANIETE
[MOKA3aTEeIbHEBIX,

THITANT
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UPPALMOHAIBHEIX, CTEIEHHBIX YPAaBHEHUN U
HEPABEHCTB M CTAHOAPTHBIMA METOOaMHU HX
pPEIIEHNH U MPUMEHATh MX MPU PEIIEHUH 3a7a4;

— TNOpPUMEHATE Teopemy besy k pemeHuro

YpPaBHEHHUH, — NPUMEHATHE Teopemy Buera mia
pElIEeHUs HEKOTOPEIX YPABHEHUH CTENEHM BHIIIE
BTOPOMU;

— MOHUMATH CMBICI TEOPEM O PABHOCHIILHBIX M
HEPABHOCHIBHBEIX IPE00pa30BaHUAX YpPABHEHUMN
M YMETh UX JTOKA3BIBATE;

— BJAAETh METOOAMH PEIIEHUS YPAaBHEHUH,
HEPABEHCTB M WX CHCTEM, YMETH BBEIOHUpPATEH
METOJ peneHua U 000CHOBEIBATE CBOM BEIOOD;

— WCIOJB30BATH METOJ WHTEPBAIOB I
pEelIeHUs HEPABEHCTB, B TOM 4YHCJIE APOOHO-
palMOHATBHEIX M BKIKOYAIONIMX B celd
UPPALMOHAIBEHEIE BEIPAKEHUA,

— pemare amredpaudeckue ypaBHEHUA W
HEPABEHCTBA W MX CHCTEMEBEI C ITapaMerpamMu
anreOpandecKknM U rpapuuaeCKuM METOIaAMU;

— BJIAJETH PA3HBIMM METOJAMHU NOKA3aTEIbCTBA
HEPABEHCTB;

— pemarh YPaBHEHUA B LENIBIX YA CIAX;

— wm300pakare MHOKECTBA HA INIOCKOCTH,
3aaBa€MBbI€ YPABHEHUAMH, HEPABEHCTBAMHM M UX
CHCTEMAMH;

— CBOOOJHO WCIONMB30BATE TOKIECTBEHHEIE
opeoOpazoBaHus TIPU PEIIEHUM YPAaBHEHUN U
CUCTEM YPABHEHUH.

B mnoBcegHEBHOM JKM3HU U IPU HU3YICHUH
OPYTUX IIPEIMETOB:

—  COCTaBJATH WU pemarb  ypaBHEHMA,
HEPABEHCTBA, UX CHCTEMEI IIPH PENICHUU 3aaad
OPYTUX YIE€OHBIX TPEIMETOB;

—  BBIIOJHATH  OIEHKY  IPaBIomonoOuns
pe3yIbTATOB, IOJNYYAEMBIX HPU  PEIICHUH
Pa3IMUHBIX YPABHEHWH, HEPABEHCTB U UX CHCTEM
Opyu  PEmIEHWH  3a0ad  APYrux  y4eOHBIX
IPEIMETOB;

— COCTaBIATh M pEmAaTb YPAaBHEHUA H
HEPABEHCTBA C MapaMerpaMd IIPH  PEIIECHUH
3a71a4 OPYTUX YUEeOHBIX OPEIMETOB;

— COCTABIIATH YPABHEHUE, HEPABEHCTBO WM MX
CUCTEMY, OITMCHIBAIONINE PEATBHYIO CHTYAIUIO
WA [OPUKIAAHYIO 3a4ady, HWHTEPHOPETHUPOBATH
MOJyIEHHBIE PE3YIbTATHI;

— HCIOIB30BAaTh IMPOTPAMMHEIE CPEACTBA IIPU
PELIEHUH OTACIBHEIX KJIACCOB YPABHEHUN U
HEPABEHCTB.

CepTwdmK

HepaBeHcTBa Komm - byHAKOBCKOTO,

bepnynmm;
- HUMETE NPEACTABICHUE 0
HEPABEHCTBAX  MEXKIy  CpPEIHUMH
CTEIEHHBIMMU.

AOKYMEHT MOANWCAH

SNEKTPOHHOW NOAMNUCHLIO
T 240B73B95918A0ECE49D1B900942A42A03ACEBB20

OyHKIMN

bnaneney

— Brnagers DOHATUAMM: 3aBUCUMOCTH BEJTHYHH,
(GVHKIMA, apryMeHT W 3Ha4eHue (YyHKIIHH,

AYEKOB BaguM | eHHagbesnd, | OLYLAFL I BERAUE

— NBIEEICTHHATO U IS MBO8 CHNBIDO TEL  H
NS M E SO pu pemerny
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00nacTe ONpEeNEeNneHus W MHOKECTBO 3HAYEHUHU
¢yukmmu, rpaduKk = 3aBUCUMOCTH, Trpapuk
GyHKIMKY, HymM  QYyHKOMHA,  OpPOMEKYTKH
3HAKOMOCTOSHCTBA, BO3PACTAHME HA UYHUCIOBOM
OpOMEXKYTKE,  yObIBaHME  HA  YHCIOBOM
OPOMEKYTKE, HauOOIbIIEE U HAUMEHBILIEE
3HaueHUe (PYHKIIUHU HA YUCIOBOM IPOMEKYTKE,
nepuoandeckas (PyHKUMSA, MOEPUOd, YETHAdA U
HedeTHas (PYHKINUM; YMETh MPUMEHATE 3TH
MOHATHA IIPU PEMIEHUH 3a7a4;

— BIAIeTh MOHATHEM CTENEeHHAsd ()YHKINL;
CTPOUTH €€ Trpauk U yYMETh HNPUMEHATH
CBOMCTBA CTEMEHHOW (YHKIMM NOPU PEHICHUU
3a7a4;

— BJAJETh MOHATUAMHU MOKa3aTensHas (PyHKIINA,
SKCTIOHEHTA; CTPOUTh UX TpaPUKU U YMETh
OPUMEHATh CBOWMCTBA MOKA3aTENBHOM (PYHKIMH
OpU PENICHUN 3a0a4;

—  BJIAQOETh  TOHATHEM  JIOTapu(pMHIECKasd
¢yHKIMA; CcTpouTh €€ rpauk M YMETh
OPUMEHATE CBOUCTBA norapu(pmMuaeckon
() yHKIIMM OpU pEemEeHnH 3aa4;

— BIAAECTH HNOHATUAMHU TPUTOHOMETPHUUIECKUE
(QVHKIMHU; CTPOUTH UX TrpaPuku U YMETh
OPUMEHATE  CBOMCTBA  TPUTOHOMETPHYECKUX
() VHKIIMH OpU PELICHUH 34144,

— BIAQOETH NOHATHEM OOpartHas (yHKIMA;
MPUMEHATE 3TO MOHATHUE ITPU PEIIEHAN 3a7a4;

— MOPUMEHATH NPU PEIIEHWW 3a4ad CBOHCTBA
() YHKIHI: JeTHOCTD, HEPUONIHOCTE,
OTPAHUYEHHO CTh;

—  OPUMEHATEH Opu  pEemeHuu  3a7ad
npeoOpazoBaHus rpauKOB (PYHKITHIM;

— BJIAJIETH MOHATUAMHU UM CIOBAA
MOCJIENOBATENEHOCTE, apu(pmernyeckas u
r€OMETPUUECKAS ITPOTPECCHS;

— MNPUMEHATh NMPU PEHIEHUH 3a0a4 CBOWCTBA U
OPU3HAKN APU(PMETHYECKON M TE€OMETPHUIECKOU
OpPOTPECCUIL.

B moBCEgHEBHOM KU3HM W NOPU  HN3YUECHUU
OPYTUX YI€OHBIX TPEIMETOB:

— OTNPENENATh M0 rpapuKaM U UCHOIb30BATE I
pelieHus  NOPUKJIAOHBIX ~ 3a7da4  CBOMCTBA
peaTbHBIX  MPOLECCOB WU 3aBUCHMOCTEH
(HanOobIIME W HAUMEHBIINE  3HAUCHUA,
OPOMENKYTKM  BO3pACTaHMs W YORIBAHUA
() YHKTIIM Y, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA,
ACHMMTOTHI, TOUKH mepernda, mepuon v T.11.);

— HHTEPIPETHPOBATE CBOMCTBA B KOHTEKGEE
KOHKPETHOU ITPAKTUUECKOU CUTYAIHH; Bnageney

— ompenemaTh nmo rpadukaM OpOCTEUIINE

3a/1a4;

— [IPHMCHATE MCTOIEI peiicHuA

PO CTENUILINX mi(pepeHnaTsLHbIX
YyPaBHEHUH HOEPBOTO M BTOPOTO
MO PAIKOB.

AOKYMEHT NOAMNCAH

SNEKTPOHHOW NOAMNUCHLIO
T 240B73B95918A0ECE49D1B900942A42A03ACEBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘A?_;DEATEJ"II::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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XAPAKTEPUCTUKU TMEPUOJUUECKUX IPOIIECCOB B
OMOJIOTHM, SKOHOMHKE, MY3BIKE, PaauOCBI3M U
ap. (aMrumryna, nepuog 1 T.11.).

Cratuctuk | — OnepupoBaTh OCHOBHBEIMH OIMUCATCIBHEIMHU | — UMETH IpPEACTABICHUE 0
a4 U TEOPpHA | XapaKTEPHUCTUKAMU U CIIOBOTO HA0Opa, | LEHTPATBHOU MPEAETBHOU TEOPEME;
BCPOATHOCT | MOHATHEM  TCHEpaAJbHAsA  COBOKYIIHOCTE M | — HMCECTH IpEacCTaBJICHHC 0
€Hl, JIOTHKA | BEIOOPKOIT U3 HEE; BEIOO POTHOM K02 PurueHTe
1 —  ONepupOBaTh MOHATHAMHM: 4acTOTA W | KOPPEIAUMHA U JIMHEWHOW PETPECCHUM;
KOMOMHATO | BepOoATHOCTE COOBITHA, CyMMa M HPOU3BEIECHHE | — UMETH MPENCTABICHUE 0
PHKA BepDHTHDcTeﬁ, BBIYHUCIIATE BCPOATHOCTH | CTATHCTHUUYECKHUX THIIOTE3ax 151
COOBITHH HA OCHOBE TOICUETA THCIIA NCXO/0B; OPOBEPKE CTATUCTUYECKON TMIOTE3EL,
- BJIAZIETH OCHOBHBIMU MOHATHUAMH | O CTATUCTUKE KPUTEPUSI U €€ YPOBHE
KOMOMHATOPUKM W YMETh WX IMPUMEHATH IPH | 3HAYUMOCTH; — UMETE MPEICTABICHHE
pelIeHnu 3aad; 0 CBA3U SMITMPUIECKUX 151
— WMETh MOPEACTAaBICHHE 00 OCHOBAX TEOPUH | TEOPETUUECKUX PACIPENETECHHH;
BEPOATHOCTEH; — UMETh MPENCTABICHUE 0
— UWMETh MNOPENCTABIEHUE O OUCKPETHBIX W | KOOUPOBAHWMW, JOBOWMYHOM  34ITHCH,
HEMPEPBIBHBIX  CIy4alHBIX  BEIMYMHAX W | JBOMYHOM JEPEBE;
pacrnpeaciicHuAx, 0 HC3ABHCHMOCTH CJI}“IHfﬂILIK — BJIAOETE OCHOBHBEIMHM MNTOHATHAMH
BEJIUYHH; Teopun rpagos (rpad, BepuIHMHA,
— MMETh IIPEACTABICHUE O MAaTEMAaTHYECKOM | peOpo, CTENEHL BEPLIWHBEI, OYTL B
OKUIAHUM U TUCIIEPCUN CITYUANHBIX BETMYNH; rpade) 1 ymMeTp OPUMEHATH MX MPH
— HMETE IIPEACTABJICHHE O COBMECTHRIX | PCIICHHH 3a144,
pacupeneneHussaX CIydailHbIX BETMYHNH, — UMETH MPENCTABICHUE O IEPEBLAX U
— IOHHMMATh CYTh 34aKOHA OOMpmIMX YHCET W | YMEThb MNPHUMEHATE NPH  PEHICHUH
BEIOOPOUHOr0 METOA U3MEPEHUA BEPOATHOCTEH; | 3a1a4;
— HUMETh MPEeACTAaBICHHE O HOPMAJIBHOM | — BJI4JCTh NOHATHEM CBA3HOCTL H
pacrpeneseHud W IIpUMEpax  HOPMAJBHO | YMETH  TIPUMEHATE  KOMITOHEHTEI
pPacCIpeneICHHBIX CIIYYalHBIX BEJINYHH; CBSI3HOCTU IIPU PEUIEHUM 3a7a4;
— HWMETh MPEICTABJICHHE O  KOppesuuu | — YMETh OCYHIECTBIATh IIyTH IIO
CIYYAMHEBIX BEJIMYHH. pebpam, o0xomel pedep W BEPIIMH
B moBCeqHEBHON KH3HM | TNpH H3ydeHHH | Tpada;
IPYTrUX MPEIMETOB: - UMETH [IPENCTABICHUE 00
— BBIYMCIIATHE WJIM OIEHWBATE BEPOSTHOCTH | SHIEPOBOM U TaMUJILTOHOBOM ITYTH,
COOBITMM B pEansHOM KW3HU; — BEIOMpars | UMETh TIPEACTABJICHUE O TPYIHOCTH
METOAB  TOJXOJANIETO  TPEACTABIECHMA W | 330a4M  HAXOKICHHS TaMHIBTOHOBA
00padOTKMN NAHHBIX. ITYTH,
— BIAACTH IIOHATUAMU KOHEUHEIE H
CYECTHBIE MHOXECTBA M VYMETh HX
IPUMEHATH IIPU PELICHUN 3a/1a4,;
- YMETH IPUMEHATH METO
MAaTEMATHIECKON NHIYKIIHH;
—  YMETh  IPUMEHATH  NPHUHIMII
Jlupuxuie mpu pemenun 3aaaq.
Texcroseie | — Pemars pasHele 3amaud  TMOBEHIIIEHHOM
3a1aud TPYOHOCTH;

— AHAJM3UPOBATH YCIOBUE 3a1a49H, BEIOUPATE

OIITH MHJIBI—[E:Iﬁ METOO pEHl CHHA 3d4J49H,
paccMarpuBast pasIMIHBIE METOIBI; Ceptucuk
Bnageneu

— CTPOUTH MOJEIb PEUIEHUA 3a4add, MPOBOIUTH
NOKA3aTE€IbHEIE PACCYKACHUSA IIPH PEIICHUH

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

240B73B95918A0ECE49D1B900942A42A03ACBB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬂ?_;DEATEﬂI::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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3a0a4H;

— pemars 3agadd, TpeOyromme nepebdbopa
BAPUAHTOB, IIPOBEPKH  YCIOBHHM, BEIOOpA
OONTUMAITEHOTO PE3yAbTAaTa;

—  AHaMM3UPOBATE U HHTEPOPETUPOBATH

HOJIYIEHHBIE PEHIEHUs B KOHTEKCTE YCIOBUA
3a1a9u, BEIOMPATH peueHus, HE
OPOTHUBOPETANINE KOHTEKCTY;

— NEPEBOAUTEL MPH PENIEHUN 340491
uHpopManuio m3 OZHOM (POPMBI 3amUCH B
OPYIVIO, HCHOJB3YyA MpPU  HEOOXO0IMMOCTH
CXEMBI, TAOMUIIEL, TPA(PUKA, JUATPAMMEL.

B moBCEegHEBHOM KU3HM W NOPU  HN3YUECHUU
OPYTUX OPEIMETOB:

— pemars MPAaKTUYEeCKUE 3aaaud M 3a7auu M3
IPYTUX IIPEOMETOB.

['eomerpus

— Braners reoMeTpudeCKUMHI MOHATHAMHU ITPH
pPELICHNN 3a7a4d U NMPOBEIEHUN MAaTEMaTHUECKHX
paccykICHUH;

— CaMOCTOATETHHO (O pPMyITHPOBATE
ONpeneIeHI r€OMETPHIECKUX puryp,
BBIIBUTATh TUMOOTE3Bl O HOBBEIX CBOMCTBAX H
OpU3HAKAX  TE€OMETPHYECKUX puryp 15§
00OCHOBEIBATE WJIM OINPOBEPraTe uxX, 0000maTh
WA KOHKPETU3UPOBATE PE3YIbTATHl HA HOBBIX
Knaccax (uryp, TPOBOAMTE B  HECIOKHBIX
Caydasx kiaaccupukanmo (Uryp mo pazaudHEIM
OCHOBAHUAM;

— MCCIEN0BATh YEPTEKH, BKIIOUAA KOMOMHAIINN
¢uryp, W3BIEKATB, HHTEPIPETUPOBATE U
npeoOpa3OBEIBATE UH(O pMALHIO,
NPEACTABICHHYIO HA YEPTEKAX;

— pemars 3amadun FEOMETPHUYECKOTO
COAEpKaHusA, B TOM YHUCIE B CHUTYAlMAX, KOTJa
AITOPUTM pELIEHUA HE CHAEOyeT fABHO U3
YCIOBUA,  BBINOJHATE  HEOOXOOUMBIE 1A
peIIeHNA 331449 TOTMOJHUTENEHBIE TTOCTPOEHUH,
MCCIEN0BATh BO3MOKHOCTE MPUMEHEHHUS TEO PEM
1 (POPMYIT I PEMIEHNSA 34144,

— yMers (opMyymMpoBaTE W
r€OMETPUIECKUE YTBEPKICHUA;

JOKA3BIBATE

— BJIAJECTh MOHATHUAMHM CTEPEOMETPHUH: IMPU3MA,
napayuienenune, TupaMuaa, TeTpasap,;

— HWMETh HOpEacTaBiIeHUs 00  akcmomax
CTEpEOMETPUN M CIENCTBUAX W3 HUX U YMETH
IPUMEHATH UX IIPH PEILIEHUN 3a1a4;

— YMETh CTPOUTH CEUEHHs MHOTOTPAHHHUKOB C
HUCMOJIE30BAHUEM Pa3IMYHBIX METOO0B, B TOM
qHCJIE U METOIA CICI0B; Ceptudmk
— HUMETh NPENCTABICHHE O Cl{pem}mamuﬁﬂf‘ﬂﬁﬁ”
NPAMBIX B IPOCTPAHCTBE U YMETh HAXOJUTh YIOJI

— Nmers OPEICTABIEHHUE 00

AKCHOMATHUYECKOM METOIE;

— BJIANIETH MOHATUEM T€OMETPUUECKIE
MECTA TOYEK B MPOCTPAHCTBE U YMETH
OPUMEHATE UX IS PELICHUS 3a0a4;

— yMETh IPUMEHATH NI PENICHUA
3amag CBOHCTBA IUIO CKUX 151
OBYTPAHHBIX VIJIOB, TPEXTPAHHOTO
yTiia, TEOPEMBI KOCUHYCOB U CHHYCOB
IV TPEXTPAHHOTO YIJIA;

— BJIAZIETE MTOHATHEM
OEPIEHIUKYISAPHOE CEYEHUE MPU3MBI
1 YMETh IIPUMEHATE €70 NPU PENICHUN
3amad;

— UMETh IpeacTaBICHUE
TBOMCTBEHHOCTH MPAaBUIBHBIX
MHOTOT PAHHUKOB;

— BIANETH MOHATUAMU I[EHTPATHHOE U
napayielbHOE MPOEKTUPOBAHUE W
OPUMEHATE HUX MPU  MOCTPOEHUH
CEYEHUU MHOTOTPAHHUKOB METOIOM
PO EKIIHI;

— UMEThH MPEACTABICHHUE O PA3BEPTKE
MHOTOTPAHHUKA M KpaT4alIieM IMyTH
HA MOBEPXHOCTU MHOTOTPAHHUKA;

— HMETH OpEeICTABIECHUE 0
KOHMYECKHUX CeUEHUIX;

— UMETH OpEeICTABICHUE 0
Kacaromuxca cpepax m koMOMHAIMH
TEJI BPAIICHUSA U YMETh IPUMEHATE UX
IPH PEIIEHUH 3a7a4;

1 ————

aTq) OPSIVERS 1P dC CRO M HHA 40T 2 ADOMICHZ0 TO

eHHagwkeeud, [ OCYOAPCTBEHHOE
HSEROEHH A norios OBPA3OBATE/NLHOE

D
— LA BIANETE, . PASHBIMM.... .cHoco0aMu
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U PACCTO AHUE MEK Y HUMMU,;

— TIPUMEHATH TEOPEMBEI O MAPALIEIBHOCTH
OPAMBIX M IJIOCKOCTEH B HPOCTPAHCTBE IIPU
pEIlIeHNUH 3a/1a4;

- YMETh IPUMEHATE NAPaJUIEIbHOE
OPOEKTUPOBAHUE I M300pakeHus PUryp;

— YMETh HOPUMEHATE MNEPHEHANKYIIPHOCTH
IPAMOU 1 IJIOCKOCTH HPH PEIIEHUH 3a/1a4;

—  BIAOeTh  MNOHATUAMH  OPTOTOHAIBHOE
MPOEKTUPOBAHNE, HAKIOHHBIE M HMX IPOEKIINH,
yMETh  IPUMEHATH  TEOpEeMy O  Tpex
NEPHEHAUKYIAPAX TPH PEIIEHUH 3444,

— BIAAETh NOHATHUAMHU PACCTOSHUE MEKIY
¢purypamm B IPOCTPAHCTBE, 00mIMit
NePHEHIUKYIIAP IBYX CKPENIMBAONINXCS

OPAMBIX U YMETh MPUMEHATH UX OPH PEIICHUH
3amad;

— BIIAIETh MNOHATHEM YrOJd MEKOYy HOPAMOH H
OIOCKOCTEI0O W YMETh TPUMEHATH €ro MOpHu
peLlIeHNN 3a7a4;

— BJAQAETh MOHATUAMM OBYTPAHHBIA YTOJ, VIO
MEKOY  IUIOCKOCTSMH,  MEPIEHIUKVIAPHBIE
MIOCKOCTHA M YMETh MIPUMEHATE UX MPU PEIIEHUN
3amad;

— BIANETh MOHATHIMU IPHU3MA, MAPATIICTECTUIIET
U TPUMEHATH CBOMCTBA NAPALICICIUIEIA IMIPH
pEIlIeHNnH 3a/1a4;

— BJIANETH MMOHATHEM
napayuieienunen u
pEllIeHnH 3a/1a4;

— BIAOETh NOHATUEM MPAMOYTOJILHBEIN MTUPAMUT,
3JIEMEHTHI TIPABUIBHOU TMHPAMHUABI W YMEThH
IPUMEHATE UX TIPU PEIIEHUN 34/1a4;

— WMETh NPEICTABIEHHUE O Teopeme Iuiepa,
MPABUJIEHBIX MHOTOTPAHHUKAX;

— BAAAETh IOHATHUEM ILIOMIAON HOBEPXHOCTEH
MHOTOTPAHHUKOB M YMETh NMPUMEHATH €r0 MpHu
pEellIeHnH 3a1a4;

— BIAIETh HOOHATHUAMU TE€Ia  BpalIEHUSd
(ImHap, KOHYC, map U cdepa), uX CEYEeHUA U
YMETE MPUMEHATE UX IPU PEIIEHUH 3a7a4;

— BJIAJIETh TOHATHSAMM KACATEIBHBIE MPSAMBIEC U
MJIOCKOCTH U YMETH NMMPUMEHATH U3 OPH PEMIEHUN
3amau;

— WMETh TIPEACTABICHUSA O BIHCAHHBIX U
OMUCAHHBIX c(epax U YMETh MPUMEHATE UX MPH
peleHnH 3a1a4;

—  BJageTh IOHATHAMH

OPAMOYTOJBHBIN
NPUMEHATh €r0  IIpU

00BEM, 0O0BEMEI

MHOTOTPAHHHUKOB, TENT BPANICHUS U TPUMEHILE,

UX [IPU PELICHUN 3a/1ad,
— UMETh IPENCTABICHUE O PasBEePTKE LMIUHIPA

Bnageneu

3a0aHUs  TPAMOM  YPAaBHEHUAMH U
VMETh IPUMEHATh IIPU  PELICHUU
3amad;

— NPUMEHATH MPU PENIEHUH 3a7ad U
NOKA3aTENLCTBE TEOPEM BEKTOPHBIN
METOJ U METOJI KOO PANHAT;

— UMETh MPEACTABICHUE 00 akCmomax

o0BEMA, HPUMEHATH (o pMyIIEL
00BEMOB IPAMOYTOJIBHOTO
napauienenunea, IPU3MEI "

OUpPAMHIEL, TETpa’apa MPU PEleHUN
3amad;
— TPUMEHSATE TEOPEMBL 00
OTHOWIIEHUAX OOBEMOB HPH PENIEHUU
3amad;

— IPUMEHSTE UHTEr paT TS
BEIUH CJICHHA 00LEeMOB 51
HOBEPXHOCTEN Tl BpaMICHUA,

BBIUMCIEHUS TUIONIAAN C(PEPUIECKOTO
nosica 1 00BeMa mapoBOroO CIIOS;

— UMETH MPEACTABIECHHUE O NBUKEHUAX
B IPOCTPAHCTBE:  MAPAIIEIBEHOM
NEPEHOCE, CUMMETPHUH OTHOCHUTEIBHO
IUTOCKOCTH, [IEHTPAILHON CUMMETPHHU,
OOBOPOT € OTHOCHUTEABRHO HPAMOMU,
BUHTOBOU CUMMETPHH, YMETh
OPUMEHATH UX MPU PEMIEHUH 3a1a4;

— HUMETh OPENCTABICHUE O MIOMIAOU
OPTOTOHAIBHOM MPOEKINH;

— UMETH NPEACTABICHUE 0
TPEXTPAHHOM U MHOTOTPAHHOM VYTJIE U
OPUMEHATE CBOMCTBA IUIOCKUX VIJIOB
MHOTOTPAHHOTO yTJa TPH PENIEHUHN
3amad;

— UMETE OPEACTABICHUA 0
npeoOpazoBaHUM MOA00UA, TOMOTETHH
U YMETH NMPUMEHATHh UX MIPU PEILIEHUN
3a1a4;

— YMETh pemaTh 3aJa4i Ha IUI0 CKOCTH
METOIaMI CTEPEOMETPUH;

—  YMETb NPUMEHATE  (POPMYIIEL
00BEMOB  MNpPH  PEMIEHWHA  3a1ad
OUpAMHI, OSIEMEHTHl  INPABUIBHOMN

OUPAMUIEI U YMETh IIPUMEHATH HX
IPH PELIIEHUH 3a70a4;

— HMMETh NPENCTABICHHE O TEOpPEME
Junepa, HpPABWILHBIX

MO R OF oM HONCHIO

by 240 BHGACTER o cAIEHTSRHRG M 42 o AT AKHERD TH

s DA
YMETBIEPUMEHSEPEECR0" PHL PCLICHHH
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1 KOHYCa, IUIOMIAOM MOBEPXHOCTH IWIMHIPA U
KOHYCA, YMETh MPUMEHATH HX I[PU PEIICHUU
3a1ay;

— HAMETh IPEACTABIEHHE O ILIOMIATU Chepsr n
YMETh IIPUMEHATH €T0 IIPU PEIIEHUH 3a1a4;

— YMETh pemarb 3a4a4yd Ha KOMOWHAIMHN
MHOTOTPaHHHUKOB U TE€JI BPAILEHUA;

— WMETh TPEACTABICHUE: 0 momoOuu B
OPOCTPAHCTBE W YMETh pEmaThk 3aqaud Ha
OTHOIIIEHHUE 00BLEMOB 151 IIoniaae

HOBEPXHOCTEH ITOA0OHEIX (pUryp.

B noecednegHou dHCU3HU U NPU U3YVUEHUU OPYeUX
npeomMemos:

— COCTABJATH C UCHOJIB30BAHUEM CBOHUCTB
F€OMETPUUECKUX  (PUTYp  MATEMATHYECKUE
MOJEMHN [Ji PEIeHHud 3a7ad IPAKTHIECKOTO
XapakTepa U 3a3a4 W3 CMEKHBIX JUCHUIUINH,
MCCIEN0BATE MOJTy4EHHEIE MO IEITH 1%}
UHTEPIPETUPOBATH PE3YJILTAT.

3aaad;

— BJIAIETh MOHATUAMU TEJIA BPANICHUA
(LuIuHOp, KOHYC, map u cpepa), ux
CEYEHUSA U YMETh MPUMEHATHh UX IPH
pElIEHNH 3a/1a4;

— BJIANETh IOHATHAMH KAacCaTeJIbHEBIE
OpsAMBIE U IUIOCKOCTM W YMETh
OPUMEHATH U3 OPU PEIIeHUH 3a7au;

— UMETh MPEICTABICHUA O BIMCAHHBIX
U ONUCAHHBIX c(epax U  YMETH
OPUMEHATE UX IIPU PENICHUH 3a1a4;

— BJIAOETH MOHATHAMH 00BEM, 00BEMEI
MHOTOTPAHHWUKOB, TE€JI BPANICHUA W
OPUMEHATE UX TIPU PENICHUH 3a1a4;

— UMEThH MPEACTABICHUE O PA3BEPTKE
IMAIMHAPA W KOHyCAa, IUIONIaan
NOBEPXHOCTH LWIMHAPA W KOHYCa,
YMETE IPUMEHATE UX IIPU PEHICHUHA
3a1a4;

— HMMETh INPEACTABICHUE O ILIONIATA
cepsl M yMETH HNPUMEHATHE €T0 IMPH
pElIeHNH 3a/1a4;

—  YMETh  pemars 3aJadu  Ha
KOMOMHAIIMM MHOTOTPAHHUKOB U TEI
BPAILICHUS;

— UMETH MIPEACTABIEHHE O IMOI00UH B
OPOCTPAHCTBE U YMETh PEIIATE 3a1a9H
Ha OTHOUIEHHE 00LEMOB M ILIOIMIANCH
MOBEPXHOCTEN MOA0OHEIX (PUTYD.

B mOBCEOHEBHOM KH3HU U IIPH
W3YUYEHUH JIPYTUX IIPEAMETOB:

— COCTaBJATH C HCIOJIB30BAHUEM
CBOMCTB  TEOMETPUYECKUX  (puryp
MATEMATHIECKHUE MO IETTH 1A
pemeHusa  3amad  [OPaKTHYECKOTO
Xapakrtepa W 3amad M3 CMEKHBIX
IV CLIUTUTHH, MCCIEN0BATE
OJIy4E€HHBIE MO 1€ 1%}
WHTEPIPETUPOBATE PE3YABTAT.

BekToper u
KOOPIOUHAT
BI B

ITPOCTPAHCT
BE

— DBnamerp nOHATHAMM  BEKTOPEI M HX
KOOPIWUHATHI,

— YMETH BBINOJHATE ONEPALMU HAIl BEKTOPaAMU;
—  HCIIOJIB30BATH CKAJLAPHOE IPOU3BEICHUE
BEKTOPOB [IPU PELIEHUH 34144,

— MPUMEHATL YPABHEHHUE ILIOCKOCTH, (POPMYITy
pPacCTOSHHUA MEKAY TOUKAMHU, YPaBHEHHE C(EpPEI
IpU PELIEHUU 34144,

— MPUMCHATE BCKTOPBI M MCTOO KOO PITHATwdB®k

Bnageneu

MPOCTPAHCTBE IIPU PELLIEHNUH 3a1ay;
— MPUMEHATh YPABHEHHE IUIOCKOCTH, (POpMyIy

— HAXOOWUTH OOBEM MapaNeICHUIena
51 TeTpasapa, 3aIAHHBIX
KOOPIUHATAMU CBOUX BEPIINH;

— 3a7aBarh IPAMYI0 B IPOCTPAHCTBE;
— HAXOJUTHb PACCTOSHHUE OT TOUKH [0
TUTOCKOCTH B CUCTEME KOOPIWUHAT;

— HAXOOHUTH PaCcCTOAHUC MCKITY

cxpenyBHHIEHAEN Lo mpaMEIMI,
13 AZ4ARHIEI M /B ECHOTEME KOO AN HAB20

Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬂ?_;DEATEﬂI::HGE
YyHYPEXIOEHWME KEMEPOBCKKWA
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pPacCTOAHUA MEXKAY TOUKAMH, YPABHEHHE C(DEPEI
IPU PELICHUU 3a1a4;

— INPUMEHATH BEKTOPHI U METON KOOPAMHAT B
OPOCTPAHCTBE ITPH PELICHUH 3a7ad.

Hcropus — IMeTs npencTraBieHne 0 BKIAAE BBIIAFOIINXCS
MATEMATHK | MATEMAaTHUKOB B Pa3BUTHUEC HAYKH,
H — NOHMMAaThk POJb MATECMATHUKHM B PAa3BUTHH

Poccun.
Merto et — Hcnons30BaTe OCHOBHEIC METOOEI | — ITPUMCHATE MAaTEMATHICCKHUEC
MATCMATHK | mOKa3aTeibCTBA, MPOBOIMTHL OOKA3aTCILCTBO M | 3HAHMA K HCCICOI0BAHHIO
H OKPYKaroMIET0 MUpa (MOIETMPOBAHUAE

BBIIIOJIHATE OMPOBEPIKEHUE;

— HOPUMEHATH OCHOBHBEIE METOIEI PEIICHUA
MATEMATUUECKHUX 34144,

— HA OCHOBE MATEMATUYECKUX 3aKOHOMEPHOCTEN
B IPUPOAE  XapakTEpPU30BATH KpacoTy W
COBEPIIEHCTBO  OKPYKAOMIETO MUpA U
OpPOU3BEACHUI UCKYCCTBA;

— IPAMEHATH MPOCTEUIIME  MPOTPAMMHBIE
Cpeacrea M DICKTPOHHOKOMMYHUKAIIMOHHBIE
CUCTEMEI IIPH PEIIEHWH MaTeMaTUYEeCKUX 3a1ad;
— ITOJIB30BATHCA MPUKIATHBEIMHA [IPOTpaMMaMH U
IpOTrpaMMaMH CHUMBOJIBHBIX BBIYMCICHMN 1A
MUCCIENOBAHNA MATEMATUIECKUX 0OBEKTOB.

(U3NYIECKUX  MOPOLECCOB,  3a0aud
YKOHOMHKH).

AOKYMEHT MNOANCAH
SNEKTPOHHOW NOAMWCLHKD

Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu:

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

3.1. O0beM yueOHOM TUCHHUILIMHBI H BU/AbI Y4€0HOH PadoThI

Oonem
Buna yueOHOH padoThI
4acoB
MakcuMaabHasi y4yeOHAass HArpy3ka (Bcero) 284
Ob0s3aTesibHAS AYyTUTOPHAS YUeOHAsI HArPY3Ka (BCEro) 272
B TOM YHCIIE:
IPaKTHYECKHUE 3aHSITHS 150
KOHCYJIbTalluH 4
IIpoMexxyTouHast aTTeCTaLlUs - IK3AMEH 8
AOKYMEHT NOANWCAH

SNEKTPOHHOW NOAMNUCHLIO
Ceptudmkat: 240B73BO95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Hykoe Bagum lenHageesud, [OCYOAPCTBEEHHOE
NMPOGECCHUOHANBLHOE DEF‘ﬁ@DEﬂTEﬂbHGE
YyHYPEXIOEHWME KEMEPOBCKKWMA
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3.2. TemaTHyeckHii IJIaH U cofep:xkanue yuyedoHou nucuuminasl OYIL0S MATEMATHKA

HanmenoBanue Cojep:xanue yuyeOHOIr 0 MaTepHaJia, NpakTHYeCKHe 3AaHATHH Ob0ne | YpoBeHso
pa3/ieioB H TeM M OCBOCHHS
4acoB
1 2 3 4
1-ut cemecmp
Paznea 1.
YuciioBblie 0
OVKBeHHbIE
BbIpasKe HUSI
Tema 1.1. Coep:xkanne yyedOHOro MarepHaJja 8 2
HeiicrBuTe/ibHBIe | 1 | Beenenwue. JleficTBuTenbpHEIe YuCaa. MHOTOUIEHEI OT O JHOH MEePEMEHHOH
yHCaa [ToBTOpenue. Pemenue 3amad ¢ UCIIOIB30BAHUEM CBOMCTB YUCENI U CUCTEM CUMCIICHUS, JEIUMOCTH, JOJIEN U
OK 1,249 yacTeu, MPOIEHTOB, MOAyIeH uucen. PemeHue 3amad ¢ UCMOJNB30BAHMEM CBOWCTB CTEMEHEH M KOPHEH,
MHOTOWIEHOB, MPeoOpa3zoBaHUil MHOTOYJIEHOB W APOOHO-pAIMOHATBHBEIX BRIpAkEHUH. Pemenuwe 3amad ¢
MCITOJIL30BAHUEM TPATyCHOU Mepel yria. Monyne gucia u ero coucresa. Pemenue 3amad Ha IBUKEHUE U
COBMECTHYIO pabOTy, CMECH M CIUIABEI C MOMOIIBK JIMHEHWHBIX, KBAJPATHBEIX U APOOHO-pPalMOHAIBHEIX
ypaBHEHUHU U UX cucreM. [Ipu3nak u CBOMCTBO, HEOOXOAMMEBIE U TOCTATOYHEBIE YCIOBUA. OCHOBHASL TEOPEMA
apupmernku. Ocratku u cpapHeHua. Anroputm EBkmiga. Kuraiickas reopema 00 ocrarkax. Manas teopema
Depma. g-muHble CUCTEMBI cuncaeHua. OyHknua Jinepa, duciIo U CyMMa JEAUTENEH HATYPATHLHOTO YHCIIA.
Hepasencreo Komu—ByHakoBckoro, HepaBeHcTBO MeHcena, HepaBeHCTBA O CPEeTHIX.
2 | Pemenwue nensix anreOpanueckux ypapuennii. Cxema ['opuepa. Teopema besy. 2
Pemenne ypaBHeHUM CTEMEHN BhIIIE 2 CIENMANBHEIX BUOOB. | eopema Buera, teopema besy. [IpuBogumeie u
HENPUBOOUMBIE  MHOTOWIEHBI. (OcCHOBHAas Tteopema  amreOpel. CHUMMETPHUECKHME  MHOTOYJIEHHI.
[lenouucnennsie u neno3Hayneie MHOTOUYIIEHEL. [lnodanroBel ypaBuenus. Llemnsie npodu. Teopema depma
0 cymme kBaaparoB. CyMMBI U pAdbl, METOALI CYMMHPOBAHMS W HPU3HAKH CXOQUMOCTH. [eopemsl O
MPUOIMKEHNH TEUCTBUTEIBHBIX UMCEIl PAMOHATEHEIMY Pemenne 3amad ¢ moOMONIBI0 YUCIIOBEIX HEPABEHCTB
M CHCTEM HEPABEHCTB C OJHOM MHEPEMEHHOW, C IPUMEHEHUEM H300paKEHUSA UYHUCIOBBIX ITPOMEKYTKOB.
Pemenne 3amad ¢ MCMOJB30BAHUEM YMCIOBHIX (PyHKIMHA U ux rpapukoB. Mcnmoms3oBaHue CBOUCTB M
rpaMkOB JTMHEHMHBIX M KBAZPATUYHBEIX (PYHKIMH, 0OpaTHOU IIPOIOPHUOHATBEHOCTH H q)}’l{l{ulﬂia Eﬁﬁﬂéé‘ﬂ%%ﬁim
I'paduueckoe pemeHue ypaBHEHMH M HEPAaBEHCTB. VICHO/B30BaHME OmEpaldNd  HAM, MHOMEGTBAMEL M a0 18900944A42A03ACEB20
BBRICKA3EIBAHMAMH. VCIMONMB30BaHME HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOU H@PWEHHGﬁgg%?%%ﬁ%ﬂgﬂ?gﬁ;&i&éﬁ?&}ﬁﬁgﬁﬁ
OPOMEKYTKOB, HWX O0ObemuMHEeHWT W mnepecedyeHud. [IpuMeneHne npu pemeHun 3aTAPEXOBOIECABIEPOBCKUN |
apu(PMETHUECKOM W TEOMETPUUECKONM  OPOTPECCHUH, CYMMHUPOBAHUSA OeCKOREMHOITeH cCXOBImeIOn4202s |
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TCOMETPHUECKOH MPOTPECCHH.

3 | KoMmnekcHeIe gicaa. 2
MnoxkecTBa (4MCIOBEIE, TEOMETPHUECKUX (PUTYP). XapaKTEPUCTUIECKOE CBOMCTBO, AIEMEHT MHOKECTBA,
myCcTo€, KOHEYHOoe, OeckoHeynoe MHO¥kecTBO. CrocoOwl 3amanua MHOKeCTB [logmuoxkecTBo. OTHOMIEHMA
NPUHAIIEKHOCTH, BKIIIOUEHHA, paBeHCTBA. Omepanum Han mHOKectBamu. Kpyrm Oinmepa. Koneunsle u
OECKOHEUHBIE, CUETHBIE M HECUYETHBIE MHOJKECTBA. VICTMHHEBIE M JIOKHEBIE BBICKA3BIBAHWA, ONEpPALMHA HAal
BBRICKA3BIBAHUAMM. AureOpa BbeICKa3piBaHMM. (CBsA3b BBICKA3BIBAHUNW C MHOXKECTBaMu. KBaHTOPEI
CYILIECTBOBAHNS U BCEOONIHOCTH. 3aKOHBI JOTHMKU. OCHOBHEIE JTOTHUECKUE MpaBund. Pemenie mormaeckux
3a71a4 ¢ UCIOJIB30BAHUEM KPYrOB JWUJEPA, OCHOBHBIX JIOTUUECKUX IPaBUII. YMO3akmodeHus. O00CHOBaHMA
M T0KA3aTeNnbCTBO B MaTeMaTuke. leopemel. [lepBuunbie mpeacraBieHus 0 MHOKECTBE KOMIUIEKCHBIX YUCEN.
JIeUCTBUA C KOMIUIEKCHBIMU ducIaMu. KOMIIIEKCHO compskeHHbIE unciaa. Moayne M aprymMeHT 4MCia.
Tpuronomerpuueckas (popma KOMIIEKCHOTO 4K CiIa. Penmenne ypaBHEHUN B KOMIUIEKCHEIX UM CIIAX.
4 | JleucTBMA HAJT KOMILJIEKCHBIMH YUCIAMM. 2
IIpakrHyeckHe 3aHATHS 10
1 | Ilpaktuueckas pabora Apupmernueckue TeuCTBUA HAN YU CIIAMHU
2 | Haxoxaenue npruOmmKeHHBIX 3HAYEHNH BETUYUH 1 HOTPENTHOCTEN BEITUCIEHHI
3 | Ilpaktuueckasa pabora Hucno kopaen MuHorowieHa. MHOTOWIEHE! OT ABYX MEPEMEHHBIX
4 | IIpaktnueckas padbora. Apupmernueckue JEUCTBUS HA KOMITJIEKCHBIMUA YU CIAMH B PA3HBIX (popmax
3aIUCH

5 | Ilpaktuueckasa pabora. KonrpossHas padora

Pasnen 2.

KopHu, cTenenyn u
JJorapugMsbl
Tema 2.1. Copep:xanne y4eOHOro MaTepHaJia 8 2
Kopens creien n | 1 | Kopens crenenu n
OK 1.24.9 2 | Crenenu ¢ panuoHaabHEIMA TTOKA3ATEISAMH, UX CBOWCTBA 2

3 | CBOHCTBA CTENEHH C MeHCTBHUTEILHBIM MOKA3ATEIEM. 2
4 | CBOMCTBA CTENEHHU C NEHCTBHUTEILHBIM ITOKA3ATEIEM. 2
IlpakTHYecKHe 3aHATHS 6
1 | IIpaktuueckas paborta. Pemenune nppanoHaIbHBIX YPABHEHUI.
2 | Ilpaktuueckas pabotra. [IpeoOpazoBanns BEIpakeHN, COOEPKANX CTEIIEHU gnﬁﬁggﬁﬂ&'ﬂ%{};ﬁﬁ
3 | Ilpaktuueckas paborta. Pemenne nmokasarensHBIX YPABHEHUN. Ceptucpuar: - 240B73B95918A0ECEHID1B90094
[TpocTeiimie MoKa3aTeTbHEIE YPABHEHNS 1 HEPABEHCTBA. [TokasarenbHas (PYHKIMS 1 €€ CBOCTRAJSIDAPIHKLHDE géﬁ% TENBHOE
Yucno u pyakims e'. N Ltats wet tair e

Tema 2.2. Copep:xanne y4eOHOro MaTepHaJa e e 11 2
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Jlorapu(Msol. 1 | Jlorapudm gucaa. OCHOBHOE JOTAPHUPMITICCKOE TOKICCTRO.
OK 1,2.,4,9 2 | Jlorapugmer 2
Jlorapudwm, coiicTa morapudma.
3 | JleCAaTUIHBIN 1 HATYPATbHBIN J0TAPU(PMEI, HHUCIIO €. 2
4 | IIpeoOpazopanue anreOpandeCKUX BEIPAKCHUH. 2
5 | IlpeoOpazoBanue BeIpaKEHHUM COAEPIKANIMX CTEIIEHNA U JIOTAPU (PMBEI. 2
6 | Haxoxaenue 3HaueHnd norapud)ma rmo mpou3BOJIEHOMY OCHOBAHUIO 2
IIpakTHyeckue 3aHITHS 4
1 | Ilpakruueckasa pabora. JlorapnpmupoBanue n MOTEHIMPOBAHNE BEIPAK CHU M.
2 | Ilpaktuueckas padota. [IpubmikeHHBIC BEIUMCICHNAA U PEIICHU IPHUKJIAAHEIX 3a1a4
Tema 2.3. IIpakTHyeckue 3aHITHS
Peienne 1 | [lpnOmixeHHbIe BEIUNCIEHUS U PENIEHUA TPUKIATHBIX 3a71a4. 6
noxkazareJibHbIX M | 2 | [IpakTnueckas padbora. Pemenne morapm(pMuueckux ypaBHEHHMU.
Jmorapupmuyeckux | Jlorapu(pmMuuecKkue ypaBHEHMA M HepaBeHCTBA. Jlorapumdmmueckas (PyHKIMS M €€ CBOWCTBA W rpaduK.
VpaBHeHHI 0 CucTeMBl MOKA3aTENbHBIX, JIOTAPU(IMUYECKUX U HUPPANUOHAIBHBIX ypaBHEHUM. CHCTEMBI MOKA34TENbHBIX,
HCPAaBCHCTB. A0TApU(PMUIECKNX U UPPALUOHATEHBIX HEPABEHCTB.
OK 1,2,4,9 3 | INpaxruueckas pabora. KonTpomsHas pabora
Pasnen 3. 34
IIpsaMbie |
ILIOCKOCTH B
IPOCTPAHCTBE
Tema 3.1. Conep:xanne y4eOHOro MaTepuaJjia 4 2
IIpsaMbie | 1 | OCHOBHEIE MOHATHUSA CTEPEOMETPHUU
ILIOCKOCTH B [ToBropenune. Pemenme 3amad ¢ MCOOIB30BAHMEM CBOMCTB (puryp Ha mmockoctu. Pemenwe 3amad Ha
NpocTpaHcTBE. OOKA3aTENLCTBO U MOCTPOEHUE KOHTPOPUMEPOB. [Ipumenenne npocredmmx 10rudeckux npaswi. Pemenue
OK 1,24.9 3a0a4 ¢ MCIIOJIB30BAHMEM TEOPEM O TPEYrOJBHUKAX, COOTHOUICHWH B IPAMOYTOJBHEIX TPEYIrOJIBHUKAX,
(pakTOB, CBSA3aHHBEIX C UYETBIPEXYTOJBHUKAMH. PemeHue 3agad ¢ HUCIOIb30BaHUEM (DAKTOB, CBS3AHHEIX C
OKPYKHOCTAMM. Pemenue 3anad Ha U3MEpPEHUA Ha IUIOCKOCTH, BBIYMCIECHUA NJIUMH U miuomancu. Pemenne
3a7a4 C MOMOIIBIO BEKTOPOB M KOOpAMHAT. OCHOBHBIE MOHATHA T€OMETPHHM B IMPOCTPAHCTBE. AKCHOMEI
CTEPEOMETPHUHU U CIEACTBUA U3 HUX. [loHATHE 00 aKCMOMATHYIECKOM METOIE. AOKYMEHT TIOANACAH

2

[Tpsamere B mpocTpancTBE. YTOI MEKAY HPIMBIMH

Ceprucoukar: 240B73BS5918A0ECH

SHEKHROHHOU Moanucb

d9D1EBDDBﬂﬂ42ADE.¢%}EBEG

Teopemel 0 mapawIeNbHOCTH MPAMBIX M IUIOCKOCTEH B mpocTpancTtee. IlapammensH&€ tipo exiuphudiie i

m300paxenue guryp. ['eomerpruueckue mecra TOYEK B MPOCTPAHCTRE.

YYPEXOEHWE KEME

L e T— 7w g=n B 0 ) 1 % T B )

Lesuy, FOCYJAPCTBEHHOE
DE OBPA3OHATENBHOE
POBCKUI

s T A e FRLr LA TNl I ALy R

3

[Tpr3Haky B3aMMHOTO PaCIIOIOKEHUS IIPSIMBIX

MNMewncteutened: ¢ 21.01.2022 no 21.04

2023 2
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IlpakTHYecKkHe 3aHATHS 2
1 | Vron mexay mpsaMbeIMH.

CkpenBaromumecs OpsAMBEIE B HPOCTPAHCTBE. YO MEKAY HUMU. MeToasl HaX0KIEHN PACCTOIHUN MEKIY
CKPENIMBAIOIIMMUCS ITPAMBIMH.

Tema 3.2. Copep:xanue y4eOHOro MaTepHaJa 4 3
IMepennukynsipnoc | 1 | [lepnenmukyispHOCTE B MPOCTPAHCTBE
Th NPAMBbIX H OO0nuil NepneHIUKYIAP OBYX CKPEMIMBAIONIMXCA IMPAMBIX. YIIEI B npocrpaHcTtBe. [lepmenmukyisapHeie
IJIOCKOCTeH mwiockocTu. [Inomane oproronamsHon mpoekuuu. [lepnenmukynaspHoe CEYEeHME NMPU3MEI. | pPEXTPaHHBIN U
OK 1,2.4.9 MHOTOrpaHHeii yroy. CBOMCTBA IUIOCKMX YIVIOB MHOTOrpaHHoro yriaa. CBOHCTBA IUIOCKUX W ABYIPAHHEIX
VTJIOB TPEXTPAHHOTO yrid. | €opeMBl KOCUHYCOB M CUHYCOB Il TPEXTPAHHOTO YTJIA.
2 | I[TapannensHOE, OPTOTOHATHHOE MTPOEKTHPOBAHUE. 3

OproronansHoe mpoekTupoBaHue. Hakmonneie u mpoeknuu. Teopema O Tpex HEPHNEeHAUKYIApax. Bumbl
Terpa’apoB.  OpPTOUEHTPUUECKUM  TETpa’ap, KAPKACHBIM  TETpa’sAp, PaBHOTPAHHBIA  TETPAdIp.
[Ipamoyronenemit  terpasap. Menuansr u  Oumemuansl  teTpasdapa. JlocTtpamBanme Terpasapa  nmo
napavienenunena. Paccrosnms mexay purypamMu B mpoCTPaHCTBE.

3 | Ilpu3naku u CBOMICTBA IUIOCKOCTEH B MPOCTPAHCTBE 3

IlpakrHyeckue 3aHATHHA 6
1 | Ilpaktuueckasa pabora. Pemenue 3agaq Ha pacCcTOAHUA

Buael marematnueckux yreBep:kaceHud. Bumel mokazarensctB. Maremarmdeckas WHOYKIMA. Y TBEPKICHUA:
oOparHO€ TaHHOMY, HPOTHUBOIIOJIOKHOE, 00PATHOE MPOTHUBOMOIOKHOMY JTAHHOMY

2 | ITapannensHOE TPOEKTUPOBAHUE U €TO CBOMCTBA.

3 | Ilpaktuueckasa paborta. KontposasHas padora

Pasnen 4. 16
KomOnHaTopuka
Tema 4.1. Copep:xanne y4eOHOIro MaTepHaJia 2 2
IIpaBuia 1 | OCHOBHEBIE MOHATUA KOMOWHATOPUKHU. 2
KOMOUHATOPHKH 2 | @opmyasl UMCIA TEPECTAHOBOK, PA3MENIEHHUH, COUETAHUH. 3
OK 1,24.9 IpakTHYecKHe 3aHATHS 6
1 | IIpaktuueckasa pabora. Pemenne koMOMHATOPHBIX 3a0ad.
2 | bunom Herotona u tpeyronenuk Ilackansa
AOKYMEHTHOONWUCAH
3 | Ilpuknanueie 3agaqau. ANEKTPOHHOW NMOAMMUCHI}
2_& fﬂ“ﬂfmp Ceprucmkar: 240B73B95918A0ECE49D1B900942A42A03ACBB20
Bragenet—Hyroe Bagnmtennaape st DY BARPSTBEHHOE——
Pasnen 5. MPOGECCUOHANBHPE OBBA3OHATENBLHOE
YUPEXOEHWME KEMEPOBCKWA
KGGPHHHHTI}I H (lntal Inalalla Bl iz B etk TRl N lats Al ir et ARl lati Y
Newncteutened: ¢ 21.01.2022 no 21.04[2023
BeKTOPbI
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Tema 5.1 Meton

Copep:xanne y4eOHOro MaTepHaJia

KOOPAHHAT B 1 | JlekapTOBEI KOOPAWMHATEI B HPOCTPAHCTBE. BEKTOPEI 2

IpPOCTPAHCTBE. CyMMa BEKTOPOB, YMHOIKEHHUE BEKTOPA HA YMCIIO. YTOa Mexay BekTopamu. CKaIsIpHOE TPOU3BEICHUE.

BekTopsl 2 | CxamsipHo€ NpON3BENECHNE BEKTOPOB. 2

OK 1,2,4,9 3 | KosutnHeapHsIe BEKTOPEI 2

4 | KoMIutaHapHBIE BEKTOPEI. 2
YpaBuenue nnockoctu. @opMyna pacCTOSHUA MEXKAY TOUKAMU. YpaBHeHHE cheprl. Dopmyna paccTOsSHUS
OT TOUKH 0 TOCKOCTH. CocoObI 3anaHus MpsMOM, ypPaBHEHHAMHU.
IlpakTHyeckne 3aHATHS. 16
1 | Bektopel. /lelcTBHA C BEKTOpPaAMHU
2 | Pemenue 3amau
3 | Ilpaktuueckasa pabora. Pemenue 3anaq
4 | Pemienue 3zamau
5 | JleiictBUA C BEKTOpAMU, 3aJAHHBIMUA KOOPAWHATAMU.
Pemenne 3a1ay 1 70Ka3aTEIHCTBO TEOPEM C TTOMOTIIBIO0 BEKTOPOB M METOAOM KOOP,TMHAT.
6 | Ilpaktuueckasa pabora. CxansipHoe MPOU3BEIEHNE BEKTOPOB.
7 | Ucnoss30Banme BEKTOPOB MPH JOKA3ATENLECTBE TEOPEM CTEPEOMETPUH.
8 | I[Ipaktnueckas padbora. KonrpomsHas pabora

Pa3jgen 6. 42

OcHoBbI

TPUTOHOMETPHH
Tema 6.1. Conep:xanne y4eOHOro MaTepHaJjia 6 3
Tpuronomerpuyeck | 1 | OcHOBHBIE MOHATHSA TPUTOHOMETPUH.

He BbIpaKeHHs. 2 | Pagpuannas mepa yria. 2
Pamuannas mepa yria, TPUTOHOMETPUYECKAS OKPYKHOCTh. | PUTOHOMETPHUUYECKHE (DYHKITUM YUCEN U YIJIOB.
Tpuronomerpudeckune (PyHKIIUM 4MCIOBOTO APryMEHTA y=CO0S(X) , y=Sin(x) , y= tg (x), y= ctg (x). CroucrBa
U rpa(pyuKy TPUTOHOMETPUIECKUX () VHKIMH.

3 | PaguanHeiil METOT UI3MEPEHUS YTJIOB BPAIEHUA 2
IlpakTHyeckHe 3aHATHA 4
1 | Pemenue 3anau AOKYMELT GiOANVICAH
2 | Pemenue 3amau ANEKTPOHHO MOANMUCH
CEPTIDVRAT 22 0B T 3BT TSADEST
Tema 6.2. Conep:xanue y4e0HOro MaTepua/a Bnagenew:  Kykos Bagum Cexnangesny, POCYJAPCTBERHOE
®opmy.Jibl 1 | OCHOBHBIE TPUTOHOMETPUYECKHE TOKICCTBA. UBENE A KEEPOROIMA L2
TPHUI'OHOMETPHH. 2 | IIpeoOpazoBanusa TPUTOHOMETPUIECKUX BBIPAKEHHU . Nelicraurenes: o 21.01 2022 na 21 042003 | 2
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OK 1,24.9 @opmynel NPUBEIEHUA, CIOKEHUS TPUTOHOMETPUYECKUX (PDYHKIMH, (POPMYJIBI JBOMHOTO M ITOJIOBUHHOTO
aprymenra. [IpeoOpazoBanme CyMMmBl, pPa3HOCTH B MPOU3BEAECHUE TPUTOHOMETPUYECKUX (PYHKIMH, U
HA000POT
3 | IIpeoOpazoBaHusa TPUTOHOMETPHYECKUX BBIPAKEHUIL. 2
4 | OCHOBHBIE TPUTOHOMETPHIECKHE TOKIECTBA 2
IIpakTHyeckHe 3aHATHS 4
1 | ®opmynsl CIOKEHMA, YIBOECHUS
2 | Ilpaktuueckasa pabora. [IpeoOpazoBanne TpUrOHOMETPHIECKUX BBIPAKECHUMN
Tema 6.3. Coep:xkanne yyedOHOro MarepnaJja 2 2
IIpocreiimne I | IIpakTuueckas padora. IIpocreninne ypaBHEHHA M HEPABEHCTBA
TPpUroHoMeTpHYecK | Tpuronomerpuueckue ypaBHeHUsA. OTHOPOIHEIE TPUTOHOMETPUUECKHE ypaBHEHUA. PenieHue mpocrenmmx
He YpaBHeHHU, TPUTOHOMETPHUYECKNX HEPABEHCTB. [IpocTenmue CucTemMbl TPUTOHOMETPUUECKUX YPABHEHUHN
HepaBeHCTBA IIpakTHueckHe 3aHATHSA 6
OK 1,2,4,9 1 [ ITpocrennme TpUrOHOMETPUYECKUE YPABHEHWS U HEPABEHCTBA.
2 | OOpaTtHBIE TPUTOHOMETPUIECKUE (PYHKIIMHI
Hym pyHkmm, npoMeKyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTE. Haubonpmiee 1 HaMMEHBIIEE 3HAUCHUE
¢pyukumm. Ilepuonumgeckne (pyHKIMM M HaUMEHBIIMH nepuoa. UerHele n HeueTHble (PyHKIMH. OyHKUMU
«apoOHag 4acTh UMCIIA» y ={X} U «eIad 4acTh uuciaa» y = [x|. OOparHele TPUTOHOMETPUIECKHUE (PYHKIIHH,
WX TTIABHBIE 3HAYEHUSA, CBOUCTBA U rpaukn
3 | Ilpaktuueckas pabora Ne 20. KonrponsHas padora.
Pasznen 7. 36
DOYyHKINH
Tema 7.1. Copep:xanne y4eOHOro MaTepHaJia 12 2
DOYHKINH, HX 1 | ®ynkiun. Croiictea pynkuun. OOpaTHEIE () YHKIMH.
CBOKCTBA Bzanmno oOparnaeie (pynkunu. ['paduku B3anmuo 00paTHEIX (PYHKIMH. Y pABHEHU S, CUCTEMBI YPABHEHUH C
H rpagukn napamerpom. Qopmyna bunoma Herotona.
OK 1,2,4,9 2 | IToctpoenne rpadgpukoB QPyHKITHIMI 2
3 | CreneHHbIe, MOKA3ATENBHEIE, TOTAPU(PMUUECKIE (PYHKI[UM. 2
4 | CrenmenHas (pyHKIMA, €€ CBOMCTBA U TPa]uK. 2
5 | Tpuronomerpuueckue (pyHKIMN, X CBOUCTBA U TPpaPUKH = T 2
6 | [IpeoOpaszoBanua rpapukoB (PyHKIMH AMNEKTPOHHOW MOANUCHIY 2
CaBur, }WH—IDH{EHHEU Ha 4YMUCIO, OTPAKECHHEC DTHGCHTEJIEEID KOOPOUHATHBIX OCeH. Zﬂﬂ% ;fffé Edﬁu?ii%&ﬁ@; egeil.ﬂﬁ;?:ﬁi{ﬁiﬁﬂgsﬂ
pELIEHNUA YPABHEHUN W HEPABEHCTB. PemeHne ypaBHEHWH W HEPABEHCTB, CONEP:KAMIMX nepegmﬁE 0 r;* P%ggﬁaDEﬂTEﬂbHﬂE
3HAKOM Monayisa. MeToq HHTEpBAJIOB U1 PEIIEHUSA HEPABEHCTB. L OInAArAcsantIame D STV el Tev e

H'\_r"l'\_-ll_l!'ll\_-!l\_-ll. e TS LFL" L
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7 | ITpuMeps! 3aBUCUMOCTEN B PEATHLHEBIX MPOIIECCax 2
IIpakTHYecKHe 3aHATHS. 10
1 | IToctpoenne u urenme rpapukoB (PyHKIIHHA.

2 | HenpepriBHBIE U TEpUO AT ECKIE (DYHKIINN

3 | IIpakTugeckas pabora. Mccnenosanue (pyHKIMHA

4 | IIpeoOpazopanus rpaduka GyHKIMH

JIBIKE€HMA B MPOCTPAHCTBE: MAPAUIENBHBIM MEPEHOC, CUMMETPUS OTHOCUTEIBHO IUIOCKOCTH, IIEHTPATIbHAA
CUMMETPH S, TOBOPOT OTHOCUTENBLHO mpamoil. IIpeoOpaszoBanune momoOusa, romorerusa. Pemenue 3amau Ha
IUIOCKOCTH C UCHOJIB30BAHUEM CTEPEOMETPHYECKHX METOIOB.

5 | N'apmonmnueckne koneOanuga. [Ipuximamneie 3agaun

6 | Ilpaktuueckasa pabora. KonrpossHas padora

3-ut ceMecmp

Paznein 8. 24
MHororpaHHUKH
Tema 8.1. Copep:xanne y4eOHOro MaTepHaJia 3 2
MHuororpaHHHKH 1 | OCHOBHEIE PI€EMEHTHI MHOTOT PAHHUKA
OK 1,2,4,9 2 | Muororpaasauku. [Ipusma 2

[TpaBubHBIE MHOTOTPAHHUKH. [|BOMCTBEHHOCTE MTPABMJIBHBIX MHOTOTPaHHUKOB. [Ipm3ma. [Tapannenenumnen.
Cpoucrea napannenermanena. [Ipsamoyroasueii mapannenenunen. HaknoHHBIE TPHU3MEL.

3 | Muororpannuku. [Tupamuna. 2
[Tupammpa. Bunelr nupamupn. SOEeMEHTHl NMPABWIBHOW mwpaMuasl. llupamupsl ¢ paBHOHAKIOHEHHBEIMH
pedpamu ¥ rpaHsaMH, UX OCHOBHEBIE CBOMCTBA.

4 | Ceuennss MHOTOTPAaHHUKOB. [locTpoeHne ceueHni. 2
Teopema Menenasa nna rerpasapa. [loctpoenne ceuennit MHOTOrpaHHUKOB METOIOM CienoB. LlenTpansnoe
npoekTupoBaHue. [locrpoeHne ceyeHnI MHOTOTPAHHUKOB METOIOM ITPO €K

IlpakTHyeckHe 3aHATHS 3
1 | Muororpanauku. Mx n3o0paxenus

2 | Ilpaktnueckas pabora.Ceuenus, pazBeprku. [Inomane moBepxHOCTH.

PazBeptku MHOTOTrpanHmka. Kpargaimme nyri Ha HOBEPXHOCTH MHOTOTPAaHHUKA. | eopema Diiepa
[Tnoniamn moBepXHOCTEN MHOTOTPAHHUKOB

3 | CuMmMeTpus Ten BpanieHua U MHOTOT PAHHUKOB.
4 HPHKTH'-IECHHH pﬂﬁDTﬂ. KUHTPDJTE:HHH pﬂﬁDTﬂ EEPTH[bHH?TZ 240B73B95918A0ECEMOD1B90094 3F

ActymEHHIOONMCAH
SNEKTPOHHOW NOONUCHK

Pasnen 9. Tena n T [POGECCUOHANBHPE OBEA3O0

YUPEXOEHWE KEMEPOBCKWMW
INOBEPXHOCTH

L e W Tl e T I e U OO i L
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BpalllcHH 5.

Tema 9.1. Copep:xanne y4eOHOro MaTepHaJia 2 2
Huauaap, konye, | 1 | Humaap u konyc. YCedeHHBIN KOHYC
map 2 | OcnoBanue, BEICOTA, ODOKOBAA MOBEPXHOCTH, 00pa3yronias, pa3BepTKa. 2
OK 1,2,4,9 IIpakTHYecKHe 3aHATHS 10
1 | Ilpaktuueckas pabora. lllap u cdepa, nx ceuenus
Ceuenns munuHApa, koHyca u mapa. [llapoBou cermeHT, mapoBOM CIOM, MAPOBOM CEKTOpP (KOHYC).
YceuenHnas mipaMHia U YCEUeHHBIH KOHYC.
2 | Inmiaapudaecke 1 KOHMYECKHUE MOBEPXHOCTH.
OneMeHThl cepuueckon reomerpun. Konmueckne cedeHusa. KacaremnpHble€ TIPAMBIE YW IJIOCKOCTH.
Brimcannreie u onucanneie cdeprl. Kacaromuecs cheprr. KomOnnanmu ten BpanieHms
3 | Pemenue 3amag
4 | Pemienue 3amau
5 | Ilpaktnueckas padbora. Kourpoanruas padoTa
Paszpgen 10.
O0BeMbI TET H 40
IJIOIAH HX
MOBEPXHOCTeH.
Tema 10.1 Copep:xanue y4eOHOro MaTepHaJia 4 2
Ob0BeMm H ero | 1 | Oowem u ero mamepenue. Unrerpanenasa popmymna oobema.
H3MepeHHe. (popMyIIEI 0OBEMOB MPAMOYTOJBHOTO MAPAIIIEIEMNAIIEAA, TPU3MBL U UPAMUALI. DOPMYIIBI 111 HAXOKIACHUA
OK 1,2.4,9 oObema tetpasapa. Teopemsr 00 OTHOIIEHUSX 00BEMOB

OTtHOmeHue 00LeMOB MO J0OHBIX TEIT

Dopmynel 00BeMa KyDa, mapamnenenunena

Dopmynel 00BEMA MM PAMU B

Dopmynel 00BbEMA IAPA U TIOMAIA C(EPEL.

Shvn| | W9

Brraucnenue maomniaaed 1 00LeMOB.

[Tpunoxenns nHTErpana K BEIUMCICHUIO 00BEMOB U MMOBEPXHOCTEN TEN BpamieHud. [Inomanes cepuaeckoro
nmosica. O0vem maposoro cmoA. Ilpumenenne o0beMOB npu pemenun 3amad. [lnomane cdeper. Passeprka

IUINHAPA U KoHyca. [Inonians moBEpXHOCTH HMIMHAPA U KOHYCA.

Ip

AKTHYECKHE 3aHATHH

AOIAMEHT-HORRMEAH
ANEKTPOHHOW noodmck

1

[TpakTrueckas pabora. Beraucienne mionmianeit u 00bEMOB.

Cepti q:mm; ar:

Brraucaenue miaonaaed 1 00LeMOB.

240B73B95918A0ECEBM9D1B90094 2A03ACBB20

epud, MOCY EHHOE
NPOLECCHUOHANBH EDEF"‘ﬁED TEJNBHOE

4-1 ceMecTp
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Copep:xanne y4eOHOro MaTepHaJia 12 2
1 | @opmynasl 00BEMA OPU3MEL, IMIMHIPA
2 | @opmynsl 00BEMA TUPAMUIBI M KOHYCA.

3 | @opmMynsl IOMIAAN MOBEPXHOCTEN IMIUHIPA U KOHYCA.
4

5

DopMyIsl ILUTOMIAI1 TOBEPXHOCTEHN IIMIUHAPA U KOHYCA

Breraucnenue mwmoniaaei 1 00bLEMOB.

KomOunanmm muororpaHHukoB u Ten BpanieHus. [logoOue B mpocrpancree. OrHOmIEHHE OOBEMOB H
IUTOMIAAEHN MOBEPXHOCTEN MOAO0OHEBIX (hUTYp.

IlpakTHyeckue 3aHATHA 6
1 | Beraucaoenue mnoniamaen 1 00OLEMOB.

2 | Beraucnenue miaomanei 1 00LeMOB.

3 | Ilpaktuueckasa padorta. Konrposasnasa padbora

Paszmen 11. 72
Hauana
MATEeMATHYECKOI0
AHAJIN3A
Tema 11.1. Coep:xanue yyeOHOro MaTepHa.Jia 4 2
ITociaeporareapnoct | 1 | [TocnenosaremsuocTu. [TouaTHe 0 penene mociaen0BaTeaIbHOCTH
H. [Tonstue npengena pyukuuu B Touke. [lonarue npenena Gpynkuum B OECKOHEUHOCTH. ACUMOTOTHI rpaduka
ITpousBoaHas. (pynkuun. CpaBHeHHE OECKOHEUHO MaIbBIX U OeckoHeuHO Oosbmmx. HempepeiBHOCTE (pyHKIMH. CBOMCTBA
OK 1,24.9 HerpepeIBHEIX QyHkimii. Teopema Beliepmrpacca.

[Tpenensr mocnenoBaTensHOCTEN. 2

AKTHYECKHE 3aHATHA 10
[Tpaktuueckas padora. [lonaTe 0 HEMPEPEIBHOCTH () YHKINH.

2

II

|

2 | Hucnosasa nocneqoBaTensHOCTE. [Ipenen nmocnenoBarensHOCTH
3

4

5

[Tpenen mocnegoBaTensHOCTH

beckoneuHo yOBIBArOMIas r€OMETPHUECKAA TPOTPECCHSL.
Penienue 3zamau

Conep:xanne y4eOHOro MaTepHaJia 2 2

l| TIpoussomuas, eé reomerpuueckuii U (PU3MIECKUH CMEICI.

Huddepenuupyemocts pynkuuu. [Ipoussognas pyHkumu B TOUKE.
H AKTHYECKHE 3aHATHSHA Bnapeneuy: Hykoe Bagum [eHHanl '
MPOGECCUOHANBH \TENBHOE

1 | IIpakTnueckas pabora. Y paBHEHUE KacaTENbHOU K rpauKy (pyHKIIHH VUPESKOELME. KEMAPORCKA

AN s T el s D& L DR T % Al i LA T RAD AL PR A

2 | ITpon3sBoqHEIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMH [leiicTauTenen: ¢ 21.01.2022 no 2104|2023

1OAMNMUCAH
NoannceBg
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3 | IIpou3BogHad: MEXAaHMICCKUNU U TCOMETPHUECKUI CMBICT MIPOM3BO AHOM

4 | IlpaBuna u popmynsl auddepeHupoBaHns

[Tpumenenne mpomsBomnoit B ¢usuke. lIpomsBomusie  snementapueix  (yakimii.  IIpaBuna
mi(pepennpoBanua. Bropada npousBoaHas, €€ reOMETPUUECKUH U (Pu3nueckuil CMbICT Todkn skeTpemyma
(MAaKCMMyMa M1 MUHHUMYMA ).

5 | YpaBHEHHE KacaTeIbHOU B 001IEM BUIE

6 | Tabnuma mporU3BOIHBIX YNEMEHTAPHBIX () VHKIMH.

7 | UccnemoBanue (DyHKIMN ¢ MOMOIIBI0 MPOU3BOTHOU

HccnenoBanne >1eMEHTAPHBIX (PYHKIMH HA TOYKH SKCTPEMYMA, HAUOOJIBIIEE W HAWMMEHBIIEE 3HAYEHUE C

MOMONIBI0 Hpou3BOaHOU. [locTpoenme rpaukoB (QyHKIME C HDOMONIBIO IPOWU3BOAHEIX. [Ipumenenue
OPON3BOTHON MPU pEmIeHNN 3a0ad. Haxoxkaenue SkCTpeMyMOB (PYHKIMHM HECKOTBKUX MEPEMEHHBIX.

8 | Haxoxpenune HanOOIbIIETO, HAMMEHBUIETO 3HAYEHNUSA U SKCTPEMATBHBIX 3HAUEHUN () YHKITNH.

Tema 11.2 Coaep:xanne yueOHOro MaTepHalia 4

ILnomans 1 | ITepooOpasnas u narerpa. Ilnonmane KPUBOJIMHENHON TPAITEIMH. 2
KPHBOJIHHEHHOH [TepsooOpaznrie snementapueix (yakimii. [Inomianes kpuBommHenHoi tpanmenuu. @opmyna Herorona-
Tpanenum. JlentOnuna. OnpenenenHpId HHTErpall.

HHTerpa 2 | IlpaBuna Berauciaenus neppooopaszueix. @opmyna Herorona-Jlenbnumna 3

OK 1,249 3 | UnTerpan u neppoobpasHas 3
4 | Teopema HeroTrona—Jlenbuuma 3
IlpakTHyeckue 3aHITHS 6

1 | Ilpakrtuueckas pabora. [Ipumenenne nnrerpana

Beruucnenne maomanen MmIoCKux (uryp U OOBEMOB TEN BpamIEHUA C MOMOMIBIO wHTErpana. Meromsl
pemeHnsa (PYHKIIUOHAILHEIX YPABHEHUN U HEPABEHCTB

2 | Ilpumenenue narerpana
3 | Ilpaktuueckasa pabora. Kourposrnasa padbora

Pasznen 12. 16
JJIeMeHTbI
CTATHCTHKH H
TeOpPHH
BepOSITHOCTeH .
e A
Tema 12.1. Coep:xanue yyedOHOro MarepHaJja ANEKTPOHHOW nonﬁcbm 2
CTHTHETHHH " | 3HEMEHTLI TEDPHH BEPDHTHEI CTE-‘H Ceprucpmkar: 240B73B95918A0ECEMO9D1B900943A42A03ACBB20
Bragenet——HyresBagmFenngateeny, TOCYOAPCTEEHHOE
TeopHus [TorTOpenue. Micnmons3oBanne Tabmun 1 qparpamMm U1 DPEICTABICHUA TaHHBIX. Beraucnenue BOPOATHOCTFEHHDE O5PAIOHATENLHOE
" EXXAEHWE KEMEPOBCKWIA
BEPOATHOCTCH B OIIBITAX C PABHOBO3MOKHBIMHU IEMEHTAPHBIMU UCX0daMU. Mcnomp30BaHe KOMOMHATO PUKH. BBIEICTICHITC. |- 71 1a 1 usars wrss s
HenctButeneH: g 21.01.2022 no 21.04)2023
OK 1,2,4,9 BEPOATHOCTEH HE3aBUCHMEIX COObBrTHil. McmompzoBanne (hOPMyNIBI CIIOKEHHS BEPOSTHOCTEH, THATPAMM
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Junepa, nepera BeposaTHOCTEH, (popmyinel bepuymmu. BepostHocTHOE mpPOCTPAaHCTBO. AKCHOMEBI TEOPHHA
BEPOATHOCTEH. YCIOBHAA BEPOATHOCTL. [IpaBmmo ymHOxkeHus BeposTHOcTeH. @opmyna NOJIHOH
BeposaTHocTH. Dopmyna balieca.

2 | DneMeHThl MATEMATHUYECKOH CTATUCTHKH

JluckpeTHele CcinydallHBIE BEMUUMHBEL W pacnpenencHus. CoBMmeCTHBIE pacnpeneneHus. Pacmpenenenue
CYMMEI U IPOWU3BEACHUA HE3aBUCHMBIX CIIYUAWHBIX BEIWUMH. Maremarnueckoe OKUOAHME U IUCTIEPCUs
CIyJ4alHOW BeIWYWHBI. MareMarndyeckoe OXHUAAHME U JUCHEPCUA CYMMBI CIYYaWHBIX BEIWYMH. buHapHas
ciydaiiHas BenwmduHa, pacnpenenenue bepnymmu. ['eomerpuueckoe pacmnpenenenue. bunommansHOE
pacOpeaeaCHue U €r0 CBOMCTBA. [ UmepreoMeTpruuecKoe pacupeaeaeHue U €ro CBOMCTBA.

3 | IlpencraBnenue qanueix (TaOmuIbl, qUarpaMMel, rpapuKy)

HenpepriBubie cnydaitneie BermuuHbl. [InoTHOCTE BepoarHocTu. OyHkuma pacopeneneHus. PaBHomepHoE
pacnipenenenue. [lokasarensnoe pacnpenenenue, ero mnapamerpel. Pacnpemenenmne Ilyaccoma m ero
npumenenue. Hopmanenoe pacnpenenenune. Oynknusa Jlannaca. I[Tapamerpsr HOpManeEHOTO pacnpeneneHus.
[Tpumepsr ciydaliHBIX BEIWMYWH, MOJUMHEHHBIX HOPMAIBHOMY 3aKOHY (MOTPEMHOCTh M3MEPEHUH, POCT
gyenoBeka). llenTrpanmpHas npenensHas teopema. HepaBencrBo UeOrimena. Teopema HebOrimeBa u Teopema
bepnynmi. 3akon Oonpmmx yucen. Beibopounsrii MeTon n3mepeHus BepoATHOCTEN. Ponb 3akona OOmbIinx
4UCENI B HAYKE, Mpupoae u odbmiecrse. KoBapuarmsa nByx ciaydavHeix BenuuuH. [lonarue o kosdppunmente
koppemanu. (CoBMeCTHbIE HAOMIOOEHUSA [OBYX CIOy4alHBIX BeMW4YMH. BreiObopounwsiii ko> puiment
koppemsinuu. Jluneitnas perpeccus. CTaTUCTUYECKAS TUIOTE34

4 | 'enepampHas COBOKYMHOCTE, BEIOOPKA, CpeaHEE apu(PpMETHUECKOE, MEIMAHA.

IIpakrnyeckHe 3aHATHSA

1 | ITpakTnueckas pabora. Pemenune npakTHudecknx 3aaad ¢ OPUMEHEHNEM BEPOSTHOCTHBIX METOIOB.

Permienue 3aqay Ha mMpUMEHEHNE OMUCATENBHBIX XaPAKTEPHUCTUK YU CIOBEIX HA0OPOB: CPEAHUX, HAMOOJIBIIIEr0
W HAMMEHBILIETO 3HAUYEHU S, pa3Maxa, JUCIIEPCUH U CTAHAAPTHOTO OTKJIOHEHUA. Brraucnenue gactor u
BEPOATHOCTEN COOBITHM. CTATUCTHUKA KPUTEPUSA U €€ YPOBEHB 3HAUMMOCTH. [IpoBepka mpocTenmmx runoTes.

OMIOUPUUECKUE PACTIPEACIICHU U UX CBA3b C TEOPETUUECKUMH PACIIPEACICHUAMN. PAaHTr0BasA KO ppeLIus.
[Toctpoenne coorBercTBUl. MHBEKTUBHEIE U CIOPBEKTUBHEBIE COOTBETCTBUSA. buekiun. /{uckpernas

HenpepeIBHOCTE. [Ipunniumn Jupuxine. Komguposanue. /[IBonunas 3amick. OCHOBHBIE TOHATHA TEOPUH TPapoB.
JlepeBra. JIsonunoe nepeBo. CAzHOCTE. KommonenTs! cBasHocTu. [lytu Ha rpade. SiepoBsl u
['aMMITE TOHOBEI ITYTH.

Paznen 13
YpaBpHeHHd H
HepaBeHCTBA

AOKYMEHT T
SNEKTPOHHOW

Ceprucoukar: 240B73BS5918A0ECH
Bnapeneu: Mykoe Bagum eHHal

Tema 13.1.
Penienue

SR EHET AR
Conep:xanue yqeﬁﬂuru MaTepHaJa YUPEXOEHWE KEMH

IOAMAGAH

9D 1B90094 2

FDE‘-%HH
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YpaBHeHUH H

HepaBeHCTB
OK 1,2,4.9

2 | Pemenune ypaBHEHMH M HEPABEHCTB 3

Jlorapu(muueckue ypaBHeHUs U HepaBeHCTBA. Jlorapudmmueckas (yHKIsA M €€ CBOMCTBA W rpaduk.
CucreMsl MOKA3aTENIbHBIX, JIOTAPH(IMUYECKUX U UPPANUOHANBHBIX ypaBHEHUM. CHCTEMBI MOKA34TEIbHBIX,
A0Tapu(PMUIECKUX U UPPAITMOHATEHEIX HEPABEHCTB.

Kopnau ypaBHeHMH. PaBHOCHIBHOCTE YPABHEHUH

[TpeoOpaszoBanue ypaBHeHUI.

(OCHOBHBIE MPHEMBI PENIEHNA YPABHEHUU

L [ Td | T [

AKTHYECKHE 3aHATHH 3

3

4

S

6 | Mcnonp30Banue CBOMCTB U TPa(pukoB (DYHKIIUN 71 PENIEHUS YPABHEHUN U HEPABEHCTB.
IT

1

[IpakTuueckas padora. Pemenune cucrem ypaBHEHHMN

Tpuronomerpuueckune ypaBHenus. OTHOPOIHEIE TPUTOHOMETPUUECKUE ypABHEHUA. Pemenune mpocrenmmx
TPUTOHOMETPHUYECKNX HEPABEHCTB. [IpocTenmue CucTemMbl TPUTOHOMETPUUECKUX YPABHEHUN

2 | [lpumenenne mareMaTHueCKUX METONOB AJIA PEIIEHNUA CONEPKATEIBHEIX 3a1ad

Perienuie 3aqad Ha IBMKEHNE U COBMECTHYIO pabOTy, CMECH U CIUIABH C MOMOMIBIO JIMHEHNHBIX, KBAAPATHEIX
U OpOOHO-palMOHAIBHEIX ypaBHEHUHW M uUX cucreM. [Ipumenenue mpouwsBognou B (usuke. [lpumenenue
00BEMOB MIPHU PENIEHUH 3471a4.

3 | UroroBas koHTpOIBHAA padoTa

KoHcy/IbTalH| 4
JK3AMEH 8
Bcero: 284
[NOKYMEHT MOAMWUCAH

SNEKTPOHHOW NMOANMChIO
Ceptupukar: 240B73B95918A0ECE49D1B900942A42A03ACBB20

Bnapeneu: Mykoe Bagum lNenHageesud, OCYLAPCTBEHHOE
NPOGECCHUOHAINBHOE DEF‘A:}DE&TEJ"II::HDE
YYPEXIEHWE KEMEPOBCKKW
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4. CIIMCOK UICTOYHHUKOB

OCHOBHBIC HCTOUHHKH:

1.

bamimakoB, M. 1. MaTteMaTuka: yueO. JJIs UCIIONB30BaHUS B YUCOHOM IIpOIIECCe

oopazoBatenbHbIX yupexjaeHuu CIIO / M. W. bammakoB. — 5-€ u31., cTep. —
Mocksa: U1 «Akagemus», 2018. — 256 c¢. — [PekomengoBano ®I'AY «DHPO»]|.
— TekcT: HEMMOCPEICTBEHHBIH.

I[ﬂ NMNOJIHUHTC/IBHBIC HCTOYHHKH:

1.

JlanasgH, A. A. I'eoMeTpuueCcKHUE TOCTPOECHUS Ha ILIOCKOCTH U B IPOCTPAHCTBE:

3aJjJaud M peIIeHMs: yued. mocoOue s CTYIECHTOB 00pa30BaTENbHBIX
yupexKIeHUU cpefl. mpod. odopazoBanus / A. A. JlagasH. — 2-e u3a. — Mocksa:
DOOPYM: NMHOPA-M, 2020. — 464 C. — URL:

https://znanium.com/catalog/product/1082973 (mara oOpamienus: 19.05.2022). —
Pexxum moctyna: aiis 3apeructpup. untarenaenn ObC. — TekcT: 3neKTpOHHBIN.

. Jlamasa, A. A. Marematuka: y4ueO. OIS CTYJACHTOB 00pa30BaTCIBHBIX

yupexaeHuH cpel. mpod. odbpazoBanus / A. A. JlagasiH. — 3-e W31., UCOp. U JIOI.
— Mocksa: ®opym: HHUIl HWHDOPA-M, 2021. - 544 c¢. — URL:
https://znanium.com/catalog/product/1214598 (mata obpamenus: 19.05.2022). —
Pexxum moctyna: ais 3apeructpup. untarenaenn 3bC. — TekcT: 3neKTpOHHBIMN.

. Jlamasua, A. A. COopHUK 3ajlau MO MaTe€MaTHKe: ydeO. mocoOue /s CTY/CHTOB

00pa3oBaTEILHEIX YUPSKACHUHA cpeld. npod. oopazoBanusa / A. A. JlagasgH. — 3-e
u3ga. — MockBa: DOOPYM: HUHDOPA-M, 2021. — 352 c¢. — URL:

https://znanium.com/catalog/product/1362444 (nmata oOpamienusi: 19.05.2022). —
Pexum moctyna: ais 3apeructpup. untarenaenn bC. — TekcT: 3IeKTpOHHBIN.
[Ilunora, JI. 1. MatemaTtuka: yue0. mocodbue IjIsi CTYJICHTOB 00pa30BaTEIbHBIX

yupexaeHu cpen. mpod. oopazoBanms / JI. WM. Ilumosa, A. E. Ilumos. —
MockBa;: NMHDPA-M, 2020. — 238 C. — URL: URL:

https://znanium.com/catalog/product/1127760 (mata oopamenus: 19.05.2022). —
Pexum moctyna: qiis 3apeructpup. untarenaenn 3bC. — TekcT: 3neKTpOHHBIN.

. IOxno, H. C. MaTtemaTtuka: yue0. A1 CTY/ICHTOB 00pa30BaTEIBLHBIX YUPEIKICHUN

cpen. nmpod. oopazoanms / H. C. FOxno. — MockBa: MHOPA-M, 2022. — 204 c. —
URL:  https://znanium.com/catalog/product/1796822  (mata  oOpallieHuS:
19.05.2022). — Pexxum goctyna: qias 3apeructpup. uurtarenert ObC. — Tekcr:
3JIEKTPOHHBIN.

Ilepuoauyeckue U3AAHUA (0TEYECTBEHHBIE KYPHAJIbI):

1.

HoBocTtu aBTOOM3HEeca: XKypHan I mnpodeccuoHanoB / yupeaurear OO0O
«ABToMHpOopM Meamay. - . - MockBa: ABTroMudopm Menua, 2019 - . - Exxemec.
- TeKkcT: HEMOCPENCTBEHHBIN.

2. IIpodeccuonanbHoe oOpa3zoBaHue B coBpeMeHHOM mupe: Professional education

in the modern word: BCEpPOCCHMCKUN HaYYHBIN KYPHME T fognyAPEIUTEND

PDejepabHOE  IOCYJAPCTBEHHOE OIOMKETHQE  0Opa3OBATE) HHGE " XUBEcTerme
BBICIIEro  ObpasoBanust  «HoBocuOupcKuite erroCcy yapeTBeH . %@am =

YHYPEXIOEHWE HEMEPDBCHHH
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yauBepcutet». — 2011 - . — HoBocubupck: ®I'YII «M3gareasctBo CO PAH»,
2020 -. -EsxxexBapT. — TeKCT: HEemocpeICTBE HHBIN

3. YpaBnenue mpoeKTaMu: HH(POPMAIIMOHHO-aHATUTHYeCKUH K ypHalI. — 2004 - . —
MockBa: OOO «HckyccTBO ympaBiaeHHs mpoekTtamu», 2020 - . - Exemec. —
TeKcT: HermoCpeICTBEHHBIM.

HNHTepHeT-pecypceol:

1. Bcsd maremMaTMka B OJHOM MECTE — MareMaruueckurl mopraia:. caumT. — URL:
attp://www.allmath.ru (mata obpamenus: 19.05.2022). — TekcT: 3I€KTPOHHBIN.

2. EqnHOEe OKHO JocTyma K oOOpa3oBaTe€lIbHBIM pecypcaM: caur. — URL:

ttp://window.edu.ru/ (mata odpamienus: 19.05.2022). — TekcT: 3IE€KTPOHHBI.

3. MaremaTuka: CIIpaBOYHHUK (DOPMYI IO alredpe M TeOMETPHH, PEIIeHHUs 3ajJad |
npuMepoB.  Marematuueckue  QGopmyael  on-line:  caiit. -~  URL:
http://www.pm298/ru (mata odpamienus: 19.05.2022). — TekcT: 3N€KTPOHHBIIA.

4. Ceodbonnass wmarematuka: caut. — URL: hitp:// www.free-math.ru (mara
oopamienus: 19.05.2022). — TekcT: 3NE€KTPOHHEIM.

5. denepalbHBIN LICHTP HH(pOpMaIImOHHO-00pa30BaTEIbHEIX pecypcoB
MunuctepctBa oOpa3zoBaHus ¥ Haykum: cauT. — URL: http://eor.edu.ru (mara
obpamienus: 19.05.2022). — TekcT: 37IeKTPOHHBI.

OOKYMEHT NoanncAH
SJEKTPORROW NOAINTMCBHO
CeptudukaTr: 240B73B95918A0ECE49D1B900942A42A03ACBB20
Bnageneu Hykoe Bagum enHagsesnd, [OCYOAPCTBEHHOE
NMPOLECCHOHANBHOE OBPA30OBATENBHOI
YYPEXIOEHWE KEMEPOBCKWNIA

= = = = " Y § ST Y & ) - 1
Neiticteutenen: c 21.01.2022 no 21.04.2023

48



