AHHOTAIIUA PABOYEH MPOI'PAMMBI YYEFEHOM JTUCITUILIUHBI
MATEMATHKA

1. HOACHUTEJIBHASA 3AIIMCKA

PaGowass  mporpamma  o0mieoOpa3oBaTeNbHOM ~ Yy4eOHOM  JUCHMIUIUHBI
MaremaTika mnpeaHa3HAaue€Ha ISl M3Y4YCHUST MaTEMaTUKU B MPO(ECCHOHAIBHBIX
oOpazoBatenbHbix  opranmzanusax  CIIO, peanusyrommx  00pa3oBaTEIbHYIO
nporpaMMy CpeaHero ooimero oOpa3oBaHUsi B IIpejeiax OCBOEHUS OCHOBHOM
npodeccronanbHoi oOpazoBarenbHOi mporpammbl CIIO (OIIOIT CIIO) na 6aze
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma pazpaborana B coorBerctBue c¢ TpedoBanusimMu ®I'OC cpennero
oO1rero oOpa3oBaHus, MPEIBSIBIIEMBIMU K CTPYKTYPE, COJIECPKAHUIO U pe3ysIbTaTaM
OCBOCHHUSI  y4yeOHOW  JHWCIUIUIMHBI; Ha  OCHOBe [IpumepHOW  OCHOBHOM
o0pa3oBaTeIbHOM MpOTpaMMbl  CpeAaHEro oOmero oOpa3oBaHUs, OJ0O0PEHHOM
pemenueM  QgeaepasbHOTO  Y4eOHO-METOJAMYECKOTO OOBEAMHEHUs IO OO0IIeMy
oOpazoBanut (mpotokon ot 28.06.2016 Ne 2/16-3); Konmenuueit pa3BuTus
MaTeMaTH4YEeCKOTO 00pa30oBaHMs.

Conepxanue mporpaMMbl JUCHUUIUIMHBI  HAMpaBIEHO Ha  JOCTH)KEHUE
cienyromeil 1enu: oOecreyeHre BO3MOXKHOCTH HCIOJIb30BAHUSI MaTEeMaTHYECKUX
3HAHUM W YMEHUH B TIOBCEJHEBHOM JKWU3HU U BO3MOYKHOCTH YCHEIIHOTO
IPOJOJIKEHUST 00pa30BaHUsS IO CIENHUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIATHBIM
UCIIOJIb30BaHUEM MaTeMaTuku. (OCBOEHHUE CONEepk aHWs AUCUHUIUIMHBI MaremaTuka
HAIIPaBJICHO Ha JOCTH>KCHUE CIEAYIONINX 3a4a4:

— copMHUpOBaTh MPEJCTABICHHUS O MaTEMATHUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CPEICTBE MOJICTUPOBAHUS SIBICHUW M TPOIECCOB, 00 HAESIX U METOoJax
MaTE€MAaTHKU;

—  pa3BUTHb  JIOTUYECKOE  MBIIUICHHWE, MPOCTPAHCTBEHHOE  BOOOpa)KeHHE,
ANTOPUTMUYECKYIO  KYJIbTYpPy, KPUTUYHOCTb  MBIIUICHHS Ha  YPOBHE,
HEOOXoauMoOM JUIg Oynymied mnpodecCHOHAIBHON JIeATEIbHOCTH, a TakKKe
MOCTIEIYIOMIETO O0YUCHUS;

— BOCIIUTATh CPEACTBAMH MATEMAaTUKH KYJIbTYypY JMYHOCTH, I[OHUMaHUE
3HAYMMOCTH MaT€MaTHKH JJIsI HAyYHO-TEXHHUYECKOTO IMporpecca, OTHOILICHHE K
MaTeMaTUKe KaK K YacTH OOIIeYeIOBEYECKON KyJIbTyphl 4epe3 3HAKOMCTBO C
HCTOPUEN pa3BUTHS MAaTEMATUKH, SBOJIOLUEN MATEMATUUYECKUX UJIEH.

—  «IPEJOCTaBUTh KaXIOMY CTYJEHTY BO3MOXKHOCTb JOCTHKEHUS YpPOBHS
MaTeMaTHYeCKUX 3HAHHWK, HEOOXOIUMOIO IS JAadbHEHIEH YCIeITHON XKU3HU B
o01IecTBe».

O6uieoOpazoBaTenbHas yuyeOHas AUCHUIIMHA MaTeMatuka sBisieTcs y4uyeOHOM
JUCUUIUIMHON 00s3aTeNbHOM MmpenMeTHOM obOmactu «MareMatuka U MHPOPMATHKA»
®I'OC cpennero obumiero obOpazoBanusi. B yueOnom miane IIIIC3 yueOnas
JUCUUIUIMHA MaTteMaTtuka BXOAUT B COCTaB NPOQPUIBHBIX YUYEOHBIX IUCIUILINH
00111€00pa30BaTEIHHOTO ITUKJIIA.



Copnepxanue y4yeOHOM IucUUIUIMHBI Maremartuka, peanusyemod B ['TIOY
KIITT, dhbopmupyeTcss Ha OCHOBE TEXHOJIOTMUECKOTO MPOQPUIISL.

N3yuenne oOuieobpa3zoBaTebHOM  y4eOHOM  AMCHUIUIMHBI ~ Martematuka
3aBepIIAETCS MOABEACHUEM UTOTOB B (hOpME 3K3aMeHa B PaMKax MPOMEKYTOUHOU
arrectauuu crygaeHToB B nporecce ocBoeHust OIIOII CIIO ¢ nomyyeHneMm cpeaHero
o01iero oOpa3oBaHus.

[Ipy u3yuyeHUH MaTEMaTUKHU MPEAbSBISIIOTCS TpeOOBaHHSA, COOTBETCTBYIOIINE
HaIPaBJICHUIO «MaTeMaTHKa JJIsl MPO(eCcCHOHAIbHON NESITeIbHOCTHY; BMECTE C TEM
BBITYCKHUK TMOJIy4aeT BO3MOKHOCTh M3YYMTh MAaTE€MaTWKy Ha Tropa3zno Oonee
BBICOKOM YPOBHE, YTO CO3J1acT (PYHAAMEHT JJisi JAJbHEHUIIEro Cephe3HOro M3yyeHus
MaTE€MAaTHKHU B BY3€.

N3yyeHue MareMaTUKH HANpaBIeHO OOECHeYeHHEe YCHEIIHOTO MPOIOJIKEHUS
o0pa3oBaHus BBIMYCKHUKA MO CIEHHAIBHOCTSAM, CBSI3aHHBIM C TPUKIATIHBIM
UCIIOJIb30BAHMEM MATeMaTUKH, JJisi oOecreyeHuss BO3MOKHOCTU  YCIEIIHOTO
NPOJOJIKEHUST 00pa30BaHMsI MO CIEUUATBHOCTSIM, CBS3aHHBIM C OCYIIECTBICHHUEM
HAy4YHOM M UCCIEeN0BATEIbCKON JIESITENIbHOCTH B 00JIACTU MAaTEMAaTUKU U CMEXHBIX
HayK.

[Ipy w3yuyeHum wmartemMaTHKkd OOJNBIIOE BHUMAHUE YJIEISETCS Pa3BUTHIO
KOMMYHUKAaTUBHBIX YMEHUU ((OpMYIHpOBaTh, apryMEHTUPOBATh U KPUTUKOBATH),
(GOpMHUPOBAHUIO OCHOB JIOTUYECKOI'O MBIIUICHHUS] B YAaCTU MPOBEPKH MCTUHHOCTH U
JIO)KHOCTH YTBEPXKACHUM, IOCTPOEHUS IIPUMEPOB M KOHTPIPUMEPOB, LEMOYEK
yTBEpXKACHUHN, (OPMYIMPOBKU OTPULIAHUH, a TAaKK€ HEOOXOJUMBIX U JIOCTATOYHBIX
ycnoBuil. TpeGoBanus, copmyiaupoBaHHble B pasneine «['eomerpus», B Ooiblien
CTETEHU OTHOCATCS K Pa3BUTHIO IPOCTPAHCTBEHHBIX MPEACTABICHUHN U IrpadUuecKux
METOJIOB, YeM K (pOpMaIbHOMY OIMCAHUIO CTEPEOMETPUUYECKUX (PaKTOB.

2. TJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI YYEBHOIM
T CHUTIITAHBI

Conepxxanue yueOHON nucnMIUIMHBI MaTeMaTHKa HaIpaBlIeHO Ha pPa3BUTHE
YHUBEPCATBHBIX y4eOHBIX JENUCTBUM, dbopmupoBaHue JTUYHOCTHBIX,
METanpeJMETHBIX H  THpeAMeTHBIX pe3ynabratoB  DI'OC  cpemnero  oOmiero
oOpa3zoBaHusa, a Takxke creayrommx oo6mux komnereHnuiit OI'OC cpennero
npodeccruoHanbHoro obpazoBaHus mo crnenuaibHoCcTH 23.02.04 TexHuueckas
IKCIIYATAlUA MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX, TOPOKHbIX MALIMH H
o0opyaoBaHus (110 OTPACJIAM):

OK 01. Betbupats crocoObl pemieHus 3a1a4 npoGhecCHOHAIBHON JESITEIIbHOCTH
MIPUMEHHUTENIBHO K PA3JIUYHBIM KOHTEKCTaM;

OK 02. OcymecTBisTh MOUCK, aHAIW3 W HWHTEpHpeTanuio HHPOpPMALUU,
HE0OXOTMMOM TSI BBITTOTHEHHS 3a71a4 MPOo(eCCUOHANBHON JESTENHHOCTH;

OK 03. IlnanupoBaTh W peanu30BBIBaTh COOCTBEHHOE MPOQPECCHOHATBLHOE U
JTUYHOCTHOE Pa3BUTHUE;

OK 04. Paborath B KOJUIEKTUBE U KOMaHE, 3P(HEKTUBHO B3aHMMOJICHCTBOBATH C
KOJUIETaMU, PYKOBOJICTBOM, KJIUEHTAMHU;



OK 05. OcymecTBisaTe yCTHYHO UM IIMCBMEHHYIO KOMMYHHMKAIIMIO Ha
rocy1apcTBEHHOM si3blke Poccuiickoir @Penepauuu ¢ ydyeToM OCOOEHHOCTEMN
COLIMAJIBHOTO U KyJIbTYPHOTO KOHTEKCTA;

OK 06. IIposaBnaTh IrpakJaHCKO-IATPUOTHYECKYIO MTO3UIUIO, 1EMOHCTPUPOBATH
OCO3HAHHOE MOBEACHUE Ha OCHOBE TPAIULIMOHHBIX 00IIEYET0BEUECKUX IEHHOCTEH;

OK 07. ConericTBoBaTh COXpPaHEHUIO OKpY>Karomen cpenbl,
pecypcocOepexenunto, 3 (PEeKTUBHO TEMCTBOBATH B UPE3BBIYANHBIX CUTYAIIUSIX;

OK 08. Hcnonb3oBaTh cpenctBa (U3HUECKOW KYJIbTYpbl JUIsl COXpaHEHUs WU
YKpEIUIeHUs 30pOBbsi B  Tpouecce MNpodecCUOHANbHOW  NIESITEIbHOCTH U
NoJIep>KaHUsI HEOOXOAUMOTr0 YPOBHS (PU3UUECKON MOArOTOBICHHOCTH;

OK 09. Ucnonb3oBaTh MHPOPMALMOHHBIE TEXHOJOTHH B MPOQPECCUOHATBHON
NEeSTENbHOCTH;

OK 10. [lonp3oBatrhesi  mpodeccHoHanbHOM  JOKYMEHTaluend — Ha
roCy/IapCTBEHHOM M MHOCTPAHHOM SI3bIKAX;



Pe3yabTaThl 0CBOCHUA Y4eOHOM AUCUMIITIMHBI
B coorBercTBUM ¢ PI'OC COO

Oo0mme
KOMIETeHIUH

dPI'OC CIIO / Temsbl
3aHATHH

JIMYHOCTHBIE:

— c(hOpMHPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pa3BUTHs HAyKH M OOIIECCTBEHHOW MPAKTHKH,
OCHOBAaHHOTO Ha  JHajore KyJbTyp, a TaKkKe
pasIUYHBIX  (GOpM  OOIIECTBEHHOTO  CO3HAHUA,
OCO3HAHKE CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;
— chOpPMHPOBAHHOCTh OCHOB CaMOPa3BUTHS M
CaMOBOCIHHUTAHUS B COOTBETCTBHUU c
OOII[EUEIIOBEYECKUMU LEHHOCTSIMH U HIcaIaMH
IPaKJaHCKOTO 00IIECTBa;

— TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTEILHOM,
TBOPYECKOW U OTBETCTBEHHOU JIESITCIILHOCTH;

— TOJIEpAaHTHOE  CO3HAaHHWE W  IOBEJICHWE B
MOJIMKYJIBTYPHOM MUpe, FOTOBHOCTL W
CIIOCOOHOCTh BECTH JHAJIOT C APYTUMHU JIFOIbMU,
JIOCTUraTh B HEM B3aMMOIIOHMMAaHHUS, HaXOIUTh
o0IIIKe 1eJIU U COTPYTHUYATD JIJISL UX JOCTHIKCHUS;

— HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH,
JeTbMH  MJIQJIIIETO  BO3pacTa, B3pPOCIBIMH B
o0pa3zoBaTeIbHOM, OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO-
UCCIIEOBATEIbCKOM, IMPOCKTHOM W JPYruX BHIAX
NEeSITEIILHOCTH;

— FOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO, B TOM
YHCIe caM0o00pa30BaHUIO, HA
MPOTSHKCHUN BCEH JKM3HU, CO3HATEIIBHOE OTHOIIECHUE
K HENpephbIBHOMY 0OO0pa3oBaHUI0 KaK YCIOBHIO
yCHEeImHoOH mpodecCHoHaTbHOM W 00IIEeCTBEHHOM
JeITeIIbHOCTH;

OK 01

OK 05, OK 06

OK 01, OK 09
OK 08

OK 08

OK 08

MeranpeamerHble:

— YMEHHE CaMOCTOSATEIIbHO OMNPENeNsTh LEeNH
NEATENBHOCTA U COCTABJATH IUIAHBI JAEATEIIBHOCTH;
CaMOCTOSITEIbHO OCYILIECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIESTEIBbHOCTh; HCIOJIB30BaTh BCE
BO3MOXHBIE pecypcel JUISL JIOCTUKECHUS
MOCTABJIEHHBIX IEJIEH W peaIn3aluy IUJIAHOB
NEeATEeNIbHOCTH; BBIOMPATH YCHEIIHbIE CTpPaTeruu B
Pa3IMYHBIX CUTYalUsIX;

= YMEHHE MPOAYKTUBHO o01aThes 51

OK 02, OK 03

OK 09

OK 02, OK 04
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B3aMMOJIECTBOBATh B  IPOLECCE  COBMECTHOM
ACSTENbHOCTH,  yYUTBHIBATh  MO3UIUH  JAPYTUX
YYaCTHHUKOB J€ATEIbHOCTH, 3P(HEKTUBHO pa3peliaTh
KOH(DJIUKTBHI;

— BJIQJICHUE HAaBBIKAMM I[103HABATEJILHOM, y4eOHO-
UCCJIEeI0BATENCKOM M TPOEKTHOM JEeATEeIbHOCTH,
HaBBIKAMHU Ppa3peIICHUs] MPOOJIeM; CIIOCOOHOCTh U
TFOTOBHOCTh K CAMOCTOSITEJIbHOMY TOHMCKY METOJOB
pelIeHHs]  OPAKTUYECKUX  3a7ad, I[PUMEHEHUIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSATEIbHOM
MH(POPMAIIMOHHO - TMO3HABATEIbHON JEATEIbHOCTH,
BJIa/ICHHUE HaBbIKAMHU TMOJIYYEHUS  HEOOXOAUMOU
uHpOpMALIMK W3 CJIOBapeil pa3HbIX TUIOB, YMEHUE
OPUEHTUPOBATHCS B  PA3JIMYHBIX  MCTOYHUKAX
UHPOpPMAINH,  KPUTHYECCKH OLICHUBATh U
UHTEPIPETUPOBATh MH(OOPMAIUIO, MOJYyYaeMylo U3
Pa3TUYHBIX UICTOYHUKOB;

— BIIAJICHUE SI3BIKOBBIMHU CPEJICTBAMU: YMEHHE SICHO,
JIOTUYHO M TOYHO  HW3JIaraTh CBOIO TOYKY 3pEHHS,
UCIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

—  BIIAJICHHE HaBbIKaMH IIO3HABATEIbHOM
peduekcu  Kak ~ OCO3HaHMs COBEpIIaEMBbIX
OEUCTBUA M MBICIUTENBHBIX  IPOIECCOB, HUX
pe3yJabTaTOB U OCHOBAHUI, IPAHUL] CBOETO 3HAHUS U
HE3HAHUs, HOBBIX MMO3HABATEJbHBIX 33]1a4 U CPE/ICTB
JUISL UX TOCTHUKECHHUSL.

OK 09

OK 05

OK 02, OK 04

IIpeameTHbIE:

— c(hOpMUPOBAHHOCTH MPEJCTABICHUI O MaTEMATUKE
KaKk 4YacTH MHUPOBOM KYJIbTYpbI 151 MecTa
MAaTEMAaTUKA B COBPEMEHHOM LMBWIM3ALWH, O
crocob0ax OMUCaHWsS Ha MaTeMaTHYeCKOM S3BIKE
SIBJIEHUM pEATIbHOI'O MUPA;

Paznen 1.

Beenenne. YucmoBele U
OYKBEHHBIC BHIPAKCHHUSI.
Pazgen 2. Kopuu, crenenu u
JorapuQMBbI.

Paznen 6. OcHOBBI
TpuroHomerpuu. Paznen 13.
YpaBHEHNS U HEPABEHCTBA.
Paznen 10. Hauana
MaTeMaTU4YeCKOTO aHaJIn3a.
Pazgenl1.00beMbl  TEN W
TJTIONIA/IN UX TTOBEPXHOCTEMN.

— chopMUPOBAaHHOCTH MpeICTaBICHUM 0
MaTeMaTHYeCKUX IOHATHSAX KaK O BaKHEHIIMX
MaTeMaTHYCCKUX MOJIETISIX, TTO3BOJISIOIINX

Paznen 1.
BBenenne. YwucioBele U
OYKBEHHBIE BBIPAKCHUS.
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OIMMCBIBATHL W H3YyYaTb Ppa3HbIC ITPOUECCChI u
SABJICHHA, IIOHUMAaHHuEC BO3MOXXHOCTH
AKCHMOMATHUYCCKOTO IMOCTPOCHUA MATCMATHYCCKUX
TGOprI; BIaaACHUC MCTOAaMH A0Ka3aTCJIbCTB U
AJIrOPUTMOB  pCIICHUA, YMCHHC HX IIPUMCHATD,
MMPOBOJUTL AOOKA3aTCIbHBIC PACCYXICHUA B XOAC
peIcHus 3aJa4, BJIaACHHUC CTaHAapTHBIMH
ImpueMamMu peICHus palluOHAJIIBHBIX )51
HppalrOHaIbHBIX, IIOKAa3aTCIbHBIX, CTCIICHHBIX,
TPUTOHOMCTPUICCKUX ypaBHeHI/Iﬁ U HCPABCHCTB,
150,¢ CUCTCM, HCITIOJIB30BaHUC T'OTOBBIX
KOMITBIOTCPHBIX IIpOrpamMm, B TOM YHUCJIC IJIA ITOUCKA
IMyTn  PCIICHHA u WIUIFIOCTpAllU ~ PCIICHUA
ypaBHeHI/Iﬁ u HCPABCHCTB, ux CUCTCM,
HNCITIOJIb30BAHUC T'OTOBBIX KOMIIBIOTCPHBIX IIPOTrpaMM,
B TOM YHCJIC JIid TIIOMCKAa IIYTH PpCHICHUA U
WIUIIOCTpAllMU PCIICHUA ypaBHeHI/II;'I N HCPABCHCTB,

Paznen 2. Kopuu, crenenu u
Jorapu(pMBI.

Pasznen 6. OcHOBBI
Tpuronometpun. Paznmem 13.
YpaBHEHNS U HEPABEHCTBA.
Pasznen 10. Havana
MaTeMaTUYECKOTO aHAJIN3a.
Paznenl1.00beMbl  TEX U
IJIOIIAY UX ITIOBEPXHOCTEM.

— c(hopMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX
NOHATUSAX, UIEAX U METOJIaX MaTeMaTUYECKOTO

aHajau3a; BIAJICHUE OCHOBHBIMU TIOHSATHUAMHU O
IUIOCKUX W TPOCTPAHCTBEHHBIX  TI'€OMETPHUYECKUX
durypax, ux OCHOBHBIX CBOMCTBAX;
chOpMHPOBAHHOCTH yYMEHHS  paclo3HaBaTh Ha
yepTekax, MOJEIAX U B pealbHOM  MHPE
r€OMETPUYECKHUE burypsi; PUMEHEHHE
U3YUYEHHBIX CBOMCTB TE€OMETPHUYECKUX QUTYD H

dopMyn ISl pelieHusT TEOMETPUYECKUX 3aJad |
3a7a4 C IMMPAKTUYECKUM COJICPIKAHUEM;

Paznen 3. Ilpssmbie wu
IJIOCKOCTH B MPOCTPAHCTBE.
Paznen 5. Koopaunatel u

BEKTOPBI. Paznen 7.
OyHKINK, HUX CBOWCTBA U
rpaduKH.

Paznen 8. MHOrorpaHHukH.
Paznen 9. Tena BpaiieHusl.
Pasnen 11.00beMBl TEN U
TUTIOMIAIN UX TIOBEPXHOCTEM.

— c(hopMHUPOBAHHOCTH MPEJICTABICHUN O IpoIleccax
U SIBJICHUSIX, UMEIOIIUX BEPOSTHOCTHBIM XapakTep,
O CTaTHUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM
MHpE, OO0 OCHOBHBIX IIOHATHUAX 3JIEMEHTApHOU
TEOPUM BEPOSITHOCTEW;  YMEHHM  HAXOIUTh U
OIICHUBAaTh BEPOSTHOCTHU HACTYIUICHUS COOBITHH B
MPOCTEUIIINX MPAKTUYECKUAX CUTYaIUSIX 51

OCHOBHBIC XapaKTePUCTHUKH CIy4alHBIX
BEJIMYMH; BJIAJICHUEC  HABBIKAMU  HCIIOJIb30BAHUS
TFOTOBBIX KOMIBIOTEPHBIX porpaMm pu
pEILIECHUM 3a]a4.

Pa3nen 4. JIEMEHTBI
koMOuHaTopuku. Pazgen 12.

DneMeHThI TEOpUHU
BEPOSITHOCTEN 151
MaTEMaTUYECKOU
CTATUCTHUKH.




TpeOoBanus K pe3yabTaTam

VYri1yOseHHbIH ypPOBEHb

«CI/ICTGMHO-TCOpeTI/I‘IeCKI/Ie PE3YJIbTATHI»

Paszaea I1. BeInyCKHUK HAYy4YHTCH IV. BBINyCKHUK MOJIYYHT
BO3MOKHOCTh HAYYUTbCS

OneMeHnT |— CBOOOZHO ONEpUPOBaTh MOHATHSAMH: | — OmepupoBaTh IMOHATHEM

bl TEOPHH | KOHEYHOE MHOXECTBO, MHOECTBO, | OIIPEACIICHU, OCHOBHBIMH

MHOXECTB | 3JIEMEHT MHOXECTBA, MOJMHOKECTBO, | BUJAMU OIPEICIIEHNM,

151 nepeceyeHne, OObEIUHEHUE M Pa3HOCTh | OCHOBHBIMU BHUJIAMU TEOPEM;

MaTEMaTH | MHOXECTB, YHUCJIOBLIE MHOXECTBA HAa | — MOHMMATh CYTh KOCBEHHOI'O

YEeCKOMN KOOpPJIMHATHOM MPSMOH, OTPE30K, | JOKA3aTE/ILCTBA;

JIOTUKH MHTEPBAJI, MOJYUHTEPBAII, IPOMEKYTOK C | — OnepupoBaTh IOHATHAMH

BBIKOJIOTOM TOYKOMH, rpauiIecKoe | cyeTHOro u HECYETHOIO
MpCaACTaBJIICHHUC MHO>XCCTB Ha MHOXECTBA,
KOOPJIMHATHOM TUIOCKOCTH; — NIPUMEHSATH METO]T
— 3a/1aBaTb MHOXXCCTBA IICPCUNCIICHUCM U MaTEMATUYCCKOUN UHIAYKIIUU
XapaKTEPUCTUUYECKUM CBOWCTBOM; TUTS MPOBEICHUS
- OIIEpUPOBATh HOHATHAMMU: | pacCyKICHUHN "
YTBEPKIACHUE, OTPULIAHUE YTBEPXKIACHUS, | JOKA3ATEIHCTB 51 npu
UCTHHHBIE M  JIOKHBIE  YTBCPIKIACHHS, | pelICHUH 3a/1a4.

NpUYMHA, CIEACTBHE, YaCTHBIM Cclydaid
001IIero yTBepKAeHUs, KOHTPIPUMED;

— MPOBEPATh MPUHAJIEKHOCTh JIEMEHTA
MHOECTBY; — HaXOJIHUTh IEPECEUCHUE U
00BbEIMHEHUE MHOXECTB, B TOM YHUCJE
PEACTaBICHHBIX rpadudecku Ha
YUCIIOBOM MPSIMOM M Ha KOOPJAMHATHOMU
MJIOCKOCTH;

- IIPOBOAUTH
paccyxJIeHus U1t
VCTUHHOCTHU YTBEPKICHUN.

B noBcenHEBHOW XKU3HU U NIPU U3YUYECHUU
OPYTUX TPEIMETOB:

— UCIIOJIb30BaTh YMCJIOBBIE MHOXKECTBA Ha
KOOPAMHATHOMN PSAMOM 51 Ha
KOOPAMHATHOMN IUIOCKOCTH ISl OTIMCAHMUS
pEaNIbHBIX MPOLIECCOB U SIBJICHUM;

— IIPOBOAUTH JI0KA3aTeIIbHbIE
paccykJIeHus B CUTYyalUsIX
MIOBCEHEBHOM KW3HU, TMPU PELICHUU
3a7a4 U3 APYrux NpeaIMETOB.

JI0Ka3aTeIbHbIE
000CHOBaHUA

B moBcegHeBHOW JKH3HU U
npu W3y4YEeHUU JIPYTUX
MPEIMETOB:

— HCHOJIb30BaTh TEOPETUKO-
MHO>KECTBCHHBIN S3BIK M SI3BIK
JIOTHKHU JUTS OITHMCaHUS
peaIbHBIX MPOIECCOB n
SABJICHUM, MPU PEIICHUU 3a]a4
JIPYTHX Y9€OHBIX MTPEAMETOB.




Yucna wu
BBIPAXKEH
us

— CBoOOAHO omepupoBaTh MOHATUAMM:
HATypajbHOE YHCJIO, MHOECTBO
HAaTypaJbHBIX YHCEN, ILEJI0€ YUCIO,
MHOKECTBO IIEJIBIX YMcell, OOBIKHOBCHHAS
IpoOb, JecATHUYHAsT ApoOb, CMEIIaHHOE
YUCII0, PAIMOHATIBHOE YUCIIO, MHOYKECTBO
palMOHANBHBIX YHUCEI, HPPALMOHAIBHOE
YHCJIO, KOPEHb CTEIICHU n,
JCUCTBUTEIBLHOE  YHCJIO, MHOXECTBO
JNEUCTBUTENIBHBIX YHUCEJ, TEOMETpUUECKas
WHTEpIIpEeTalMsd HATypalbHBIX, UEIbIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX YHCEIT,
— MOHUMATh U OOBSICHATH PA3HUILY MEKITY
MO3UIIMOHHOM u HENO3UIIMOHHOU
CHCTEMaMH 3aITMCH YMCEI;

— MEPEBOJUTH YUCIIA U3 OJHOW CHUCTEMBbI
3amucH (CUCTEMBI CUYMCIICHUS) B JIPYTYIO;
— JIOKa3bIBaTh W MCIIOJIL30BaTh MPU3HAKHU
JNETMMOCTH CyMMBI U TPOU3BEACHUS TPHU
BBITIOJTHCHUU BBIYMCICHUNH W PEIICHUU
3ajad;

— BBITIOJIHATH OKPYTJICHUE PallMOHATIBHBIX
U HUPPAMOHAIBHBIX YHUCEN C 3aJaHHOMN

TOYHOCTBIO; — CpaBHUBATH
JEHCTBUTEIBHBIE yucaa pa3HBIMU
CIoco0aMu;

— YIHOpAOOYHNBATL YMCJIAd, 3AIlIMCAHHBIC B

BUJIE OOBIKHOBEHHOW ©  JIECITHYHOU
npoou, YyHpcia, 3alMCaHHbIE c
HCITOJIb30BaHUEM apuhMETHIECKOTO
KBaJ[paTHOT'O KOPHs, KOpHEH CTENEeHH
OoublIe 2;

— Haxomuth HOJlI u HOK pa3zneiMu
crmocobaMu HM  HUCIIONB30BaTh WX TIPH
pelleHUH 3a/aY;

- BBITIOJTHSTH BBIYUCIICHUS u
npeoOpa3oBaHUs BBIPOKCHUH,
COJICp)KAIIUX JEHCTBUTEIbHBIC YHCTIA, B
TOM  YHCJIE KOPDHH  HaTypaJbHBIX
CTCIICHEH;

— BBITIOJTHSITh CTaHJapTHBIC
TOKJICCTBECHHBIC npeoOpa3oBaHuUs
TPUTOHOMETPUYCCKUX,
Jorapu(MUICCKHX, CTCTICHHBIX,

— cBOOOJHO  ONEPUPOBATH
YUCJIOBBIMU MHOXECTBAMU
MIpU PEIICHUU 3a]1ay;

— T[OHMMATh MNPUYUHBI U
OCHOBHBIC HJIEH DPACIIUPECHUS
YHICJIOBBIX MHOKECTB;

— BIIAJIETh OCHOBHBIMU
MOHSATUSAMU TEOPUH
JNETUMOCTH TPU  PEIICHUH
CTaHJapTHBIX 33144,

— UMETh 06a30BbIE
MPEACTaBICHUS O MHOXECTBE
KOMILIEKCHBIX YHCEIT;

—  CBOOOJHO  BBIMOJHSATH
TOX/ICCTBEHHBIC
npeoOpazoBaHus
TPUTOHOMETPUUYECKUX,
JorapupMUYECKuX,
CTETIEHHBIX BBIPAKCHUI;

— BJIaJIeTh popmMyJioil GuHOMA
HreroTona;

— MPUMEHATHb TPU PEUICHUU
3a/lad TEOpeMy O JIMHEWHOM
npencrasienun HO/I;

— MPUMEHATH TPU PEUICHUU
3aaa4 Kuraiickyio TeopeMy 00
OCTaTKaX;

— MPUMEHATHb TPU PEUICHUU
3aja4 Manyro TEOpEMY
®epma,;

— YMETh BBINOJHATH 3alUCh
yycia B MO3ULMOHHOU
CUCTEME CUUCIICHUS;

— TPUMEHATh NPU PEUICHUU

3alady  TEOPETUKO-YHCIIOBbIC
GYHKIIMK: 4YUCIO W CcymMMa
JEIIATEIIEH, GyHKIIIO
Diinepa;

— MNPUMEHATH TNPU PEHICHUU
3aJ1a4 [EMHbIC TPOOH;

— MNPUMEHSATH MPU PEHICHUU
3aja4 MHOTOYIEHBI c
JNIENCTBUTEIILHBIMU U LIEIBIMA
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VPPALMOHAIBHBIX BBIPAKEHU.

B noBceHEBHOU XW3HU U IPU U3YYECHUU
JIPYTUX NPEIMETOB:

— BBINOJHATH U OOBICHATH CpPaBHEHHE
PE3yAbTAaTOB BBIYMCICHUN NPU PEIICHUU
NpPaKkTUYECKUX 3aJad, B TOM YHUCIE
npUOIMKEHHBIX BBIYUCICHHUM, UCTIOIb3YS
pa3Hble CIoCOObl CPaBHEHUN;

— 3alHChIBATh, CPAaBHUBAaTh, OKPYTJATH
YUCJIOBBIE JTAHHBIE PEAIBHBIX BEJIIMYHH C
UCIIOJIb30BAHUEM Pa3HBIX CUCTEM
U3MEPEHUS;

— COCTaBJATh M OLIEHUBATH Pa3HBIMU
croco0aMu 4YMCIIOBBIE BBIPRXKEHUS TNpU
pELIEHNN MPAaKTUYECKHUX 3a7a4 U 3a/1a4 U3
JIPYTUX Y4eOHBIX IPEAMETOB.

ko3 punueHTamu;

- BIIAJIETh HOHATUSAMU
MIPUBOAVMBIN u
HENPUBOJUMBI MHOTOYJIEH U
IPUMEHATh UX IPU PELICHHUU
3a/1ay;

— TPUMEHATH NPU PEUICHUHU
3a1ad  OCHOBHYIO TEOpEMY
anreopsl;

— TPUMEHATH NPU PEUICHUU
3ajay npocreiine (yHKIUU
KOMIUIEKCHOM  TNIEPEMEHHOM
KaK reOMETPUUECKUE
npeoOpa3zoBaHusl.

YpaBHeH
us u
HEpaBEHC
TBa

— CB00OOJHO ONEPUPOBATH TOHITHSIMH:
ypaBHEHUE, HEPABEHCTBO, PAaBHOCHIHHBIC
ypaBHEHUS W HEPABEHCTBA, YpPaBHECHUE,
ABIIAIOIIEECS CJIEJICTBUEM JPyroro
ypaBHEHHs, YpPaBHEHHs, PaBHOCUJIbHBIC
Ha MHOKECTBE, PaBHOCHIIbHbBIE
npeoOpa3zoBaHusl ypaBHEHHUI;

— pemaTth pa3Hble BUJbI ypaBHEHUU W
HEPABEHCTB M HMX CUCTEM, B TOM YHCIIE
HEKOTOpble ypaBHeHuUs 3-i u 4-i
CTemeHel, IpoOHO-pallMOHAIBHBIE |
UppalMOHAIIbHbIE;

—  OBJaJE€Th  OCHOBHBIMH  THIIAMH
MOKa3aTeIbHBIX, Jorapu(pMUYECKHUX,
UPPALMOHAIBHBIX, CTEIIEHHBIX YPABHEHUI
U HEPAaBEHCTB W  CTaHAAPTHBIMU
METOAaMU UX PEIICHUH U MPUMEHSTh UX
OpyU pEUIeHUH 3aJad; — [PUMEHSITh
Teopemy be3y K pemeHuto ypaBHEHHM; —
NPUMEHATH TeopeMy BueTa miisg pemeHus
HEKOTOPBIX YPAaBHEHUW CTENEHU BBIIIE
BTOPOM;

—  [OHHUMATb  CMBICII  TE€OpPEM O
PAaBHOCHJIBHBIX W HEPaBHOCHJIbHBIX
npeoOpa3oBaHUAX YPABHEHUN U YMETh UX
JTIOKa3bIBaTh;

— BJIAJETh MeToJaMu penieHus
YpaBHEHUM, HEPABEHCTB M MX CHCTEM,

— CBOOOHO OMpeEsATh TUIT U

BBHIOMpATh METOJ] pelICHUS
MOKa3aTeIbHBIX u
Jorapu(PpMUYECKUX

YpaBHEHU W  HEPABEHCTB,
UPPALMOHAIBHBIX ypaBHEHUN
U HEPaBEHCTB,
TPUTOHOMETPUUYECKUX
YpaBHEHU W HEPABEHCTB, UX
CUCTEM; — CBOOOJHO pelaTth
CHUCTEMBI JIMHEHUHBIX
YpaBHCHUH;

— peuarb OCHOBHBIE THIIbI
YpaBHCHUHW W HEPABEHCTB C
napaMeTpamu;

— TPUMEHATh NPU PEUICHUU
3a7a4 HepaBeHcTBa Komm -
bynskosckoro, bepnymu;

— HWMETh IMPEJICTABICHUE O
HEPAaBEHCTBAX MEXKITY
CPEOHUMHU CTEIIEHHBIMU.
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YMETh BBIOMpATh METOJ pEIICHUS W
000CHOBBIBAaTh CBOU BBIOOD;

— HUCIOJIb30BATh METOJ WMHTEPBAJIOB IS
pelIeHUs] HEPaBEeHCTB, B TOM YHUCJE
IpOOHO-PAIMOHATIBHBIX M BKJIIOYAIOLIUX
B ce0s1 UppallOHAIbHBIC BEIPAKCHHUS,

— pewaTh anredpanyecKkue ypaBHEHUS U
HEpPaBEeHCTBA M  HUX  CHUCTEMBI  C
napaMmeTpaMu anreOpanyecKkum u
rpauuecKuM METOIaMu;

—  BIIQJETh  pa3HbIMU  METOJAMH
JI0Ka3aTeIbCTBA HEPABEHCTB;

— pemaTh YpaBHEHHS B LIEJIBIX YHCITAX;

— n300pakaTh MHOKECTBA Ha IJIOCKOCTH,
3a/laBaeMblie YPaBHCHUSIMU,
HEPABEHCTBAMHU U UX CUCTEMaMU;

- cBOOOIHO HCII0JIb30BaTh
TOXKJIECTBEHHbIE TIPEOOpa30oBaHUsl MPH
peIICHWM  YpaBHEHUH W CHUCTEM
YpaBHEHUM.

B noBceHeBHOM KU3HU U TTPU U3YUECHHUH
IPYTHUX MPEAMETOB:

— COCTaBJsITh W peniaTb ypaBHEHWS,
HEPABEHCTBA, UX CUCTEMBbI NIPHU PEIICHUU
3a/1ay APYrux yu4eOHBIX IPEIMETOB;

— BBINOJIHATH OLEHKY MPaBIOMOI00MS
PE3YNIBTATOB, MOJYYAEMBIX MPU PEIICHUH
pPa3IUYHBIX YPaBHEHUM, HEPABEHCTB U UX
CUCTEM TIpU pPEHICHUH 3a7ad JIpYrux
y4eOHBIX TIPEIMETOB;

— COCTaBIISAITh M pEIIaTh ypaBHEHUS H
HEpaBEeHCTBA C  MapamMeTpaM  TpuU
pemieHur  3amad  APYTUX — YYEOHBIX
IPEIMETOB;

— COCTaBIIAITb YpPaBHEHHE, HEPaBEHCTBO
WIH WX  CHCTEeMY,  OIHCHIBAIOIINE
pPEAThbHYIO CHUTYAIlMI0 WM TPHUKIATHYIO
3a/1laqy, WHTEPIPETHPOBATH TMOJTYyUYEHHBIC
PE3YNIbTATHI;

— HUCIIOJIB30BaTh MPOTPAMMHBIE CPEJICTBA
MNPy  PEIICHWH  OTACIBHBIX  KJIAcCOB
YPaBHEHUU U

HEPaBEHCTB.
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OyHKIUU

— Bmagets mNOHATHAMH: 3aBHCHMOCTD
BEJIMYMH,  (QYHKIUSA, apryMeHT U
3HaYCHUE byHKIMH, o0JacTb
OTpe/eNICHNUs] W MHOXKECTBO 3HAUYCHHA
(GyHKIUHU, TpadUK 3aBUCUMOCTH, Trpauk
(GyHKUIMU, HYIH (PYHKIUH, TPOMENKYTKU
3HAKOIMOCTOSIHCTBA,  BO3pacTaHUE  Ha
YHCIIOBOM MPOMEXYTKe, YObIBaHHE Ha
YHCIIOBOM MPOMEXKYTKE, HauOoibllee |
HanMCEHbIIIeE 3HAYeHHE (YHKIUU Ha
YHCIIOBOM TPOMEXKYTKE, IMEePHOIUIeCcKast
(GyHKIMS, TEepuoJ, YeTHas W HedeTHas
(GYHKIIUU; YMETh IPUMECHSITh 3TH

TIOHATHS TIPH PEIICHUH 33714,

—  BJaAETh  TOHATHEM  CTCIICHHAS
(GyHKIHS, CTPOUTH ee Tpaduk M yMETh
PUMCHSTH CBOIiCTBa CTETICHHOM
(YHKIMH TTPH PEIICHUY 3a]1aY;

— BIIQJCTh TIOHATUSAMHU ITOKa3aTeIbHAS
(GyHKIUSA, OKCIIOHEHTAa; CTPOUTh HX
rpa@uKkd U yMeTh MPUMEHSTH CBOMCTBA
MoKa3aTeabHON (QYHKIHMH TpPH PElIeHUU
3ajay;

— BIJIQJIETh TOHSATHEM JoraprupMuyecKas
byHKIMSA; CTpOUTHh ee Trpaduk U ymeThb
IPUMEHATh CBOWCTBA JIOTapu(PMUUECKOM
(GYHKIIMU TIpH pelIeHUH 3a/1a4;

— BJIQ/ICTh HOHSITHSIMU
TPUTOHOMETpUYECKHE (DYHKIIMH, CTPOUTH
ux TpaduKkd W yMETb MPUMEHSATH
CBOICTBA TPUTOHOMETPHUECKUX (DYHKIIUN
Y pelieHUN 3a71a4;

— BJIQJICTh MOHATHEM oOpaTHasi GYHKIINS,
OPUMEHATh 3TO MOHATHE NPU PELICHUU
3ajady;

— TMPUMEHATh TPU PEHICHUH 3a7ad
CBOMCTBa GyHKIININA: YETHOCT,
NepUOAUYHOCTh, OTPAHUYEHHOCTH;

— TMPUMEHATH TPU PEHICHUH 3a7ad
npeoOpazoBanus rpaduKoB HyHKIIHIA,

—  BIAACTh  TOHATHUSAMH  YHUCJIOBas
MOCIIEI0BATENBHOCTD, apu(pMeTHIecKast u
reoMeTpUYEeCcKasi MPOrpeccus;

— TMPUMEHATH TPU PEHICHUHM 3a7ad

- BIIAJETh IIOHATUEM
aCUMIOTOTBI W yMETh €ro
IPUMEHATh TPU  PELICHHUH
3az1ad;

— IIPUMEHATH METO/IbI
pelieHust IIPOCTEUIIINX
nu¢depeHnrnanbHbIX
yYpaBHEHUNU IIEPBOIO 151
BTOPOI'O MOPSAKOB.
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CBOICTBA U MPU3HAKU apU(PMETUUYECKON U
reOMETPUUECKOHN IPOrpeCCUil.

B noBcenHEBHOU XW3HU U IPU U3YYECHUU
JIPYTUX y4eOHBIX MPEAMETOB:

— ompenensAte 1nmo  rpadpukam U
UCITOJIB30BATh I PEUIEHUS MPUKIIAIHBIX
3a/1a4 CBOMCTBA PEAIBHBIX IPOLECCOB U

3aBUCUMOCTEH (HanbopIne u
HAaUMEHBIINE 3HAYEHUs, MPOMEKYTKU
BO3pacTaHusi W yObIBaHUS (YHKIIHH,

MIPOMEXKYTKH 3HAKOMIOCTOSHCTBA,
aACUMIITOTHI, TOYKH Tmeperuda, mnepuojy u
T.IL.);

—  UHTEPOpPEeTHpPOBAThH  CBOWCTBA B
KOHTEKCTE KOHKPETHOW MPaKTUUECKOM
CUTYaIuu;

— OmpenensaTh 1Mo rpadukaM MpoCTEHIINe
XapaKTEPUCTUKHU MIePUOANICCKHUX
IpoIEecCOB B  OWOJIOTHMH, SKOHOMHUKE,
MY3bIKE, PAIUOCBsI3U U Jp. (aMIUIUTYyAA,
NEPUOJI U T.II.).

Cratuctu
Ka u
TEOPUs
BEPOSITHO
cTew,
JIOTHKA U
KOMOHHAT
OpHKa

- OHGpI/IpOBaTB OCHOBHBIMHU
OIMUCaTCIIbHBIMHA XapaKTCPpUCTHKaMH
YHUCJIOBOI'O Ha60pa, ITOHATHCM

reHepalibHasi COBOKYIMHOCTh M BBIOOPKOIA
U3 HEeE;

— OIEepUpOBaTh MOHATUSMH: 4YACTOTA H
BEPOATHOCTh  COOBITUA, CyMMa W
IIPOU3BEJICHUE BEPOSTHOCTEN, BBIYUCIATH
BEPOSATHOCTH  COOBITUH HA  OCHOBE
MOJ/ICUETA YKCIIA UCXO/IOB;

— BJQAE€Th OCHOBHBIMHU  TOHSTHUSMHU
KOMOWHATOPUKH M YMETh MX MPUMEHSTH
IIPU PEILLICHUH 3a]1ay;

— UWMETh TpeAcTaBicHHEe 00 OCHOBax
TEOPUHU BEPOSITHOCTEM;

— UMETh MPEJCTABICHUE O JUCKPETHBIX U
HEIMPEPBIBHBIX CIYYalHBIX BEIMYMHAX M
pacrpeneneHusx, O  HE3aBHUCUMOCTH
CJIy4ailHbIX BEJINYNH;

— UMETh MpeJICTaBIICHHE 0
MaTeMaTU4eCKOM OKUJIaHUU u
JUCIIEPCUHN CITyYailHBIX BEJINYHH;

— HWMETh MPEJCTaBICHHE O COBMECTHBIX

— WMETh TMpPEJCTaBICHUE O
LEHTPaJIbHON MpeaeIbHON
TEOpPEME;

— WMETh TMPEJCTaBICHUE O
BBEIOOPOYHOM  KOd(PuIleHTe

KOppeJSILIMKM W JIMHEWHOM
perpeccuu; - UMETh
MIpEeACTaBICHUE 0
CTATUCTUYECKUX THUIIOTE3aX U
IIPOBEPKE CTaTUCTUYECKOU
TUIIOTE3bl, O  CTAaTHCTHKE
KpUTEpUSI U €€  YpPOBHE
3HAYUMOCTH; — UMETh
MIPEJACTABIEHUE O  CBS3HU
AMIIUPUIECKUX u
TEOPETUYECKHUX
pacnpeneneHuu;

— HMETh TMPEJCTABICHUE O
KOJMPOBaHUH, JIBOMYHOU
3aIMCH, IBOUMYHOM JICPEBE;

— BJIAJICTh OCHOBHBIMH
MNOHSATUAMHU Teopuu rpados
(rpad, BepmuHa,  pebpo,
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pacupeeNeHusIX CIyYanHbIX BEJIUYNH;

— MOHUMATh CYTh 3aKOHA OOJIBIINX YHCEIN
U BBIOOPOYHOTO METOJIa HM3MEPEHUS
BEPOSITHOCTEN; — UMETh IIPEJICTABIEHUE O
HOPMAJIBHOM PacCIpeAEICHUN U IPUMEPAX
HOPMAJIBHO PaCIpEAEICHHbIX CIIy4YalHbIX
BEJIMYMH;

— HWMETh NPEACTABICHUE O KOPPEIALUU
CIIly4aWHBIX BEJIMYHUH.

B noBcenHEBHOM KU3HU U TIPU U3YUYCHUU
JOPYTUX MPEIMETOB:

- BBIYUCIIATH 15801 OLICHUBATh
BEPOSATHOCTH  COOBITUH B  peanbHOU
YKU3HU, - BbIOMpATH METOJIbI
NOAXOASAIETO IIPEICTABICHUS 51

00pabOTKH JTaHHBIX.

CTeNEeHb BEpUIMHBI, MNYTh B
rpade) U yMmeTb MNPUMEHSTH
UX [IPU PEILLIECHUH 3a/1ay;

— UMETh MpEJCTaBICHUE O
JIEPEBBSAX U YMEThb MPUMEHSAThH
IpU pelIeHUH 3a/ay;

- BJIaACTh IIOHATUEM
CBA3HOCTbH 151 YMCThb
INPUMCHATDH KOMITIOHCHTHI
CBA3HOCTHU Inmpu pPCUICHUHA

3ajad;
— YMETh OCYHIIECTBIIATH MYTH
no pedpam, 00Xxoabl pedep u
BEpIIMH rpada;

— UMETh TMpeacTaBiIeHue o0
SUIIEPOBOM U TaMHIJIETOHOBOM
yTH, UMETh TIPEJICTABICHHUE O

TPYIHOCTHU 3aJaum
HAaXO0KJIE€HUS  TIaMWJILTOHOBA
MyTH;

— BJIAJICTh MTOHSTHSIMH
KOHEYHBIC u CUCTHBIC
MHOXKECTBA W  YMETh UX
NPUMEHATh TPU  PEUICHUU
3aja4;

— yMETh HPUMEHATH METO]I
MaTeMaTU4eCKON MHIYKIIHH;

— YMETh IPUMEHATH MPUHIUII
Jnpuxiie pu pemeHnu 3aaad.

TexcToBEI
€ 3aJa4n

— Pemarps pasHble 3a7a4d MOBBILIEHHOU
TPYAHOCTH;

—  aHAIM3HWPOBATH
BBIOMpATH
ONTUMAJIBHBI METOJ pEIICHUs 3aJadH,
paccMaTpuBasi pa3IHYHbIC METO/IHI,

— CTPOUTH MOJENbh pEIICHHUs 3a/JadH,
NIPOBOANTH JTOKA3aTEIbHBIC PACCyKICHUS
IIpH pEIIeHUH 3a]1a9H;

— pemaTh 3aAa4dd, Tpedyromue nepedopa
BapUAHTOB, TPOBEPKU YCJIOBH, BhIOOpa
ONITUMAJIBHOTO PE3YNIbTATa;

— aHANMM3UPOBATh W HWHTEPIPETUPOBATH
MOJIYYCHHBIC PEMICHUS B  KOHTEKCTE

YCJIIOBHC 3aJa4u,
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yCIIOBUS 3aJ]a4M, BHIOMPATh PELICHUs, HE
MPOTHUBOPEYAINE KOHTEKCTY;

— MIEPEBOJIUTH NP PEILICHUH 33/1a4U
MH(pOpPMAIUIO U3 OJHON (POPMBI 3aIIUCH B
APYTyI0, UCHOJB3Ysl IPU HEOOXOAUMOCTH
CXEMBblI, TaOJIUIIbI, TpapUKH, TUATPAMMBbI.
B noBcenHEBHOU XM3HU U IIPU U3YYECHUU
IPYTUX MPEAMETOB:

— pewmaTh MpaKkTUYeCKUe 3a7auu U 3aJ1auu
U3 IPYTUX MPEAMETOB.

I'eomerpu
A

— Brnazmers reoMeTpruYeCKUMU MTOHATHSIMHE
npu

pelieHWM ~ 3aJad = W [POBEJACHUU
MaTEMaTUICCKUX PACCYKICHHUI;,

—  CaMOCTOSITENIBHO  (hOpMYITHPOBATh
ONpECICHUS] TEOMETPUYECCKUX  (QUryp,
BBIJIBUTATh THIIOTE3bI O HOBBIX CBOMCTBAX
U TIPU3HAKaX TEOMETPUYCCKHX (uryp u
00OCHOBBIBaTh WJIM ONpPOBEpPrarh WX,
0060011aTh W KOHKPETHU3UPOBAThH
pe3ynbTaThl Ha HOBBIX Kiaccax Quryp,
NPOBOJUTE B  HECIOXKHBIX  CIydasx
KIaccuukanuo (GUTyp 1O pa3IHYHBIM
OCHOBaHWSIM;

—  HCCIENOBaTh  YEPTEHKH,  BKIIOYAS
KOMOWHAITHT buryp, W3BJICKATD,
MHTEPIPETUPOBATh H TMPeoOpa30OBHIBATH
UHPOpPMAINIO,  MPEICTaBICHHYIO  Ha
YepTeKax;

— pemath 3aJa4d  T€OMETPUIECKOTO
coliepKaHMs, B TOM YHCJIE B CHUTYyaIlUsX,
KOT/Ia aJTrOpPUTM pEHICHUS HE CIeayeT

SIBHO us3 YCJ10BHA, BBIIIOJIHATD
H€O6XOI[I/IMI>IG oJIA pCIICHHA  3aJla4H
JOITIOJIHUTCIIBHBIC IIOCTPOCHH,

UCCIIEIOBaTh BO3MOKHOCTh NPUMEHEHUS
TeopeM U (HopMyJl ISl pelIeHUs 3a/1ad4;

— yMeTh (hopMyIHMpoBaTh M JIOKA3BIBATH
F€OMETPUUYECKNE YTBEPKIACHUS;

— BJIAJIETh MOHATUAMHU CTEPEOMETPHM:
npu3Ma, MapajuielienuIe]l, MNUPAMUIA,
TETpa’ap;

— HMETh MPENCTABICHUS 00 aKcuoMmax
CTEPEOMETPUU U CIICICTBUAX W3 HUX H

— Wmetp mnpexacraBnenue o0
aKCMOMAaTHUYE€CKOM METOJIE;

— BJIAJIETh MOHATHEM
r€OMETPUUYECKHUE MECTa TOYEK
B IIPOCTPAHCTBE U yMETH
MPUMEHATh WX JJIs PEIICHUS
3ajad4;

— yME€Thb NPUMEHSTH A
peuieHnss  3aJady  CBOWCTBA
IJIOCKUX W JABYIPAHHBIX
VIJIOB, TPEXTPAHHOTO YIJIa,
TEOPEMBI KOCHUHYCOB u
CUHYCOB ISl TPEXTPAHHOTO
yTIa;

— BJIAJICTh MOHATHEM
MEPIECHAUKYJIAPHOE CEUYCHUE
MPU3MBI U YMETh IPUMEHSThH
€ro Mpu peIICHUHU 3a]1a4;

—  HMEThb  TIPEJICTaBJICHUE
JIBOCTBEHHOCTHU MPaBUIBHBIX
MHOTOI'PaHHUKOB;

- BJIAJIETH MTOHSTUSMH
LEHTPAIIBHOE U MapAJIICITBHOE
IIPOEKTUPOBAHUE u
MIPUMEHSTh 170:4 npu
MMOCTPOEHUHU CEUCHUI
MHOTOTPAHHUKOB ~ METOJIOM
MPOEKIIHIA;

— HMETh TMPEICTABICHUE O
pa3BEpTKE MHOTIOTpaHHUKA U
KpaT4dauiem IyTU Ha
MTOBEPXHOCTH
MHOTOTPAHHUKA;

— HWMETh TMPEJICTABICHUE O
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YMETh MNPUMEHATH HUX IIPU PELICHHUH
3az1ad;

- YMETh CTPOUTH CeUYeHUs
MHOTOTPAaHHUKOB €  HMCHOJIb30BAaHHUEM
pa3JIMYHBIX METOJOB, B TOM YHCIIE U
METO/1a CIIEOB;

- UMETH IpPEACTaBICHUE 0
CKPEILMBAOLINXCS MPSAMBIX B
IPOCTPAHCTBE U YMETh HAaXOJIWUTh YIOJ H
pPacCTOSIHUE MEXY HUMH;

— NPUMEHSATH TEOPEMBI O MAPAJUIEIIBHOCTH
OPSAMBIX M IJIOCKOCTEW B INPOCTPAHCTBE
IIPU PELICHNUH 3a]1a4;

— yMETh IPUMEHATh MapajuleIbHOE
NPOEKTUPOBAHUE A  H300pakeHUs
duryp;

- YMETh IPUMEHATh
NEPIEHIUKYISAPHOCTH psAMON 17}

TUTOCKOCTH TIPY PEIICHUH 3a]1a4;
— BIAJETh TOHATHSIMH OPTOTOHAIBHOE
NPOCKTUPOBAaHUE, HAKIOHHBIE H  UX
NPOCKIIUU, YMETh MPUMEHAITh TEOPEMY O
TpeX TMEepPHeHAUKYISIpax TpU PEIICHUH
3aad;

— BJIQJICTh IOHATUSMHU PACCTOSTHUE MEXKTY
dburypamu B  NPOCTPAHCTBE, OOIIMIA
NEPIECHANKYISAP IBYX CKPEUTUBAIOIIIXCS
NpSIMBIX W YMETh MPUMCHITh HX TpH
pEIIIeHUH 3a]1aY;

— BIIAJICTh TIOHATHEM YTOJ MEXKIY TIPSIMOM
U TUIOCKOCTBIO U yMETh NMPUMEHSTH €Tro
Y pelieHUN 3a71a4;

— BJIQJICTh MOHATUSAMHU JABYTPAHHBIA yTOJ,
yrol MEXKTY TJIOCKOCTSMH,
NEPICHIUKYISPHBbIE TUIOCKOCTA U YMETh
NIPUMEHSTH X TIPU PEIICHUH 33]1a4;

—  BIUAACTh  TOHATUAMH  TIpU3MA,
napayyIeNIeTUIel U MPUMEHSATh CBOWCTBA
napaJijiesIeTuIe/1a Py PenieHUH 3a/1ay;

— BIAJCTh TOHITHEM MPSIMOYTOJIbHBIN
napajUieienunel U NPUMEHITh €ro IMpHU
pEIICHNH 3a/1a49;

— BIAJCTh TIOHSITHEM MPSIMOYTOJIbHBIN
UpamMu/i, DIIEMEHTHI MPABIIIBHON

KOHUYECKUX CCUCHUSX;
— WMETh TPEACTaBICHUE O
KACAIOLIUXCS chepax H
KOMOWHAIIMU TeJl BPAIllEHUs U
YMETh TPUMEHATh WX MpHU
pellIeHu  3a7a4;

— MPUMEHATH TIPU PCEIICHUHU
3amad  (HopMysly paccTOsTHUS
OT TOYKH J0 TUIOCKOCTH;

- BJIAJICTh pa3HBIMU
crocobamu 3a7aHus TMPSMOMN
YpaBHCHHUSIMU u YMETh
NPUMEHATh TIPH  PEIICHUU
3ajad;

— MPUMEHATH TIPU PEHICHUU
3aJa4 = M JI0Ka3aTelbCTBE
TEOPEM BEKTOPHBIA METOJ H
METO]] KOOP/IMHAT;

— UMETh TMpeJcTaBiIeHUuE 00
aKcuomax o0bema, IPUMEHSTh
bopmyIibl 00beMOB
IPSIMOYTOJIEHOTO
napajiesienuresia, IpusMbl U
nUpaMubl, TeTpadjapa TIpu
pelIeHUH 3a/1a4;

— TMPUMEHATH TEOPEMBI 00
OTHOIIEHUSX OOBEMOB IpHU
pelIeHUH 3a/1a4;

— TPUMEHSTh WHTErpan s
BBIUHUCIICHUS  OOBEMOB U
IIOBEPXHOCTEN TEJI BpaLCHHUS,
BBIYHCITICHUS TUTOIIA/TH
chepruIecKoro mosica W
o0BeMa apoBOTO CIOS;

— WMETh TMPEJCTaBICHUE O
JBIKEHUSX B TPOCTPAHCTBE:

napayyieJIbHOM IepeHoce,
CUMMETPUU OTHOCHUTEIIBHO
TUIOCKOCTH, LEHTPaJIbHOMN
CUMMETPUH, IIOBOPOT e
OTHOCHUTEIIBHO MPSIMOW,

BHUHTOBOW CHMMETPUH, YMETH
MIPUMEHATh UX MPU PELICHUU
3a1ad4;
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MUpaMUAbl U YMETh TMPHUMEHSTh HX TPH
pEIICHUH 3a/1a4;

— WMETh TPENCTaBICHHE O TeopeMe
Diinepa, MpaBUILHBIX MHOTOTPAaHHHUKAX;
—  BIAACTh  TOHATHEM  ILIOMIATU
TIOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh
NPUMEHSTH €T0 TIPH PEIICHUH 3a71a4,

— BIIQJIETh TOHATHUSAMH TEJNa BpaIICHUSI
(uunuHAp, KOHYC, Imap u cdepa), HUX
CCUYCHHMS M YMETh MPHUMEHATH WX TpHU
pEIICHHUH 3a/1a4;

— BJIQJICTh TOHATHUSAMH KacaTeIIbHbBIE
IPSIMBIC M TUIOCKOCTH M YMETh MIPUMEHSTh
U3 MIPU PEIICHUH 33]1ay;

— MMETh NPEJCTABICHMS O BIUCAHHBIX U
ONHMCAaHHBIX cepax U YMETh NMPUMEHSATH
UX MPHU PEIICHUY 3a]1a4;

— BJAACTh TOHATHAMH OOBEM, OOBEMBI
MHOTOTPDAaHHUKOB, TEJl BpalllCHUS M
NPUMCHSTH UX MPU PEIICHUHN 3a/1a4;

— UMETh TPEJCTaBICHUE O pa3BEPTKe
WIMHIpPA | KOHYCa, TUIOIAAH
MOBEPXHOCTH LIWJIMHIpA U KOHYCa, YMETh
IPUMEHSTH UX MIPU PEIICHUH 3a]1ay;

— UMETh MPEJCTaBICHUE O IUIOMATU
cheppl W yMETh NPHUMEHSTH €ro Mpu
pEIICHUH 3a/a4;

— yMETh pemiaTh 3a/layd Ha KOMOWHAIIUU
MHOTOTPAaHHUKOB M T€J BpPalllCHHUS,;

— WMEThb NpEJICTaBIECHUE: O MOoAo0uu B
IPOCTPAHCTBE U YMETh peliaTh 3a/1a4u Ha
OTHOIIIEHHE OO0BEMOB W  IUIOMIAJEH
MOBEPXHOCTEH MOJOOHBIX PUTYD.

B noseceonesnoii scuznu u npu uzyuenuu
opyaux npeomemoas:

— COCTaBIIATh C UCIIOJIb30BAHUEM CBOWCTB
T€OMETPUIECKUX (UTYp MATEeMATHYECKHE
MOJIeNN LTSI peIICHHS 3amaqy
NMPAKTUYECKOTO XapakTepa W 3amad u3
CMEXHBIX  JUCIHIUIMH,  HUCCJIEI0BaTh
MOJTYICHHBIS MOJIeTN u
WHTEPIPETUPOBATH PE3yJIbTaT.

— HMETb IIPEJICTABICHUE O
IO U OpPTOrOHAJILHOU
IIPOEKIY;

— HMETb IIPEJICTABICHUE O
TPEXIPAHHOM 51
MHOTOI'PAaHHOM yrie u
IIPUMEHATH CBOMCTBA IIJIOCKUX
YyII0B MHOIOTPAaHHOIO yIjia
IIPY PELICHUH 3a/1a4;

— HWMETb IIPEJICTABICHUS O
npeobpazoBaHuM  mogo0wus,
TOMOTETUH 51 YMETH
IIPUMEHATh UX IIPU PELICHUU
3az1ad;

— YMETh pellarh 3aJayd Ha
IIJIOCKOCTH METOIaMU
CTEPEOMETPHUH;

— YMETh MPUMEHSATH (POPMYIIbI
00BEMOB TNPHU pEUICHUU 3a/1a4
UpaMHUI, JJIEMEHTHI
IIPaBUJIBHOM  NUPAMHUABI U
YMETh NPUMEHATb HX IpPHU
pELICHNH 3a/1a4;

— HUMEThb IIPEICTaBIEHUE O

TeOpeMe Diinepa,
MPaBWIBHBIX
MHOTOTI'paHHUKAX;

— BJIAJICTh MTOHSITHEM
IO AN ITOBEPXHOCTEMN

MHOTOTPAaHHUKOB H  YMETh
NPUMEHSTh €ro MpU perieHun
3ajay;

— BIAACTh TMOHATHUAMH TeJa
BpamieHus (MUJIUHIP, KOHYC,
map u cdepa), UX CEUCHUS U
yMETh TPUMEHATh WX TpHU
perIeHnN 3a7a4;

- BJIaACTDb INOHATUAMHAU
KaCaTCJIbHBIC IIPAMBIC u
IIIIOCKOCTH )41 YMCTb

MPUMEHATh W3 IPU PELUICHUU
3a7ad4;

— HWMETh TMPEJICTABICHUS O
BIIMCAHHBIX M  OINHCAHHBIX
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chepax U yMeThb MNPUMEHSITH
WX MPU PEIICHUH 3a]1ay;

— BJIAJIETh TOHATUSIMU OOBEM,
00BbEMBI MHOT'OTPaHHUKOB,
TEJI BpAllCHUS U MPUMEHSTH
WX MPU PEIICHUH 3a]1ay;

— UMETh TMPEJCTaBICHUE O
pa3BepTKe HWIMHApAa |
KOHYCa, TUI0IA A
MOBEPXHOCTH UIUJUHIpPA W
KOHYCa, YMETh MPUMEHSATh HX
MIPU PEIICHUH 3a]1a4;

— UWMETh TMpPEJCTaBICHUE O
wiom@aan cpeppl M yMETh
MPUMEHSAThL €ro MpH pelieHun
3aj1ay;

— yMeTh pellarh 3aJayd Ha
KOMOMHAINH
MHOTOTPAHHUKOB W Tel
BpaIllCHMUS;

— UMETh TMpEJCTaBICHUE O
noJlo0MM B TPOCTPAHCTBE U
yMETh pellaTh 3ajJadyd  Ha
OTHOIIICHHE 00BEeMOB U
IIoIaae ITOBEPXHOCTEMN
MO00HBIX (PUTYP.

B moBcegHeBHOW JKH3HU U
npu U3YYCHUU IPYTUX
MPEIMETOB:

— COCTaBIIATh C
HCIIOJIb30BAaHUEM CBOWCTB
reOMETPUUECKUX buryp
MaTeMaTU4EeCKUe MOJENH JIs
peleHus 3aaa4
MPaKTUYECKOTO XapakTepa H
3ama4 u3 CMEKHBIX
JTUCLUILINH, UCCIIEI0BATh
MOJIyYEHHbIE ~ MOJEIU U
UHTEPIPETUPOBATH PE3YIIbTAT.

BexTopsl

KOOpJMHA

— Brnanete TOHATHUSIMH BEKTOPBI W HX
KOOP/IMHATBHI;

— YMETh BBINOJHATH ONEpalMK  HaJl
BEKTOPAMH; — HCIIOJIb30BaTh CKASIPHOE

— HaXOJUTh 00BEM
napajuIelIeIuIe/1a U
TeTpa’apa, 3aaHHBIX
KOOpJAMHATaAMHU CBOUX
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poCTpaH
CTBE

IIPOU3BENCHUE BEKTOPOB IPU PELICHHUU
3a1ay;

— TIIPUMEHATH YPABHEHHME IUIOCKOCTH,
(GopMyIly pacCTOSIHUSI MEXAY TOYKaMH,
ypaBHEHHE cepbl IPU PELUICHUU 3a]1ay;

— TPUMEHATH BEKTOPBl U METOJ
KOOPJIHMHAT B MMPOCTPAHCTBE MPH PEIICHUU
3a1ay;

— TIIPUMEHATH YPAaBHEHHE IUIOCKOCTH,
bopMylly paccTOSIHUS MEXAY TOYKaMH,
ypaBHEHHE cepbl IPH pEelIeHUH 3a/1aY;

— TPUMEHATh BEKTOPbl U METOJ
KOOpPJIMHAT B MMPOCTPAHCTBE MPU PELICHUH
3a/ad.

BEPILINH;

— 3aJaBaTh  IPSAMYKD B
IIPOCTPAHCTBE; HaXOJUTh
paccTossHHE OT TOYKH [0
IIJIOCKOCTH B CUCTEME
KOOPJMHAT;

—  HaxoJWThb  PACCTOSTHHUE
MEXIY  CKpPEIIMBAIOIIAMUCS
NpsSIMBIMH,  3aJlaHHBIMU B

CUCTCMC KOOPpAWHAT.

Hcropus |— Umerp npeacTaBieHHE O BKJIAjae
MaTEMaTH | BRIJIAIOIINXCS
KU1 MAaTEMATUKOB B Pa3BUTHE HAYKHU;
— T[IOHMMaThb pPOJIb MAaTeMaTUKU B
pa3Butum Poccun.
Meronsl | — Hcmnonp3oBaTh OCHOBHBIE  METOMBI | — NPUMEHSATH
MaTeMaTH | qoKa3aTeIbCTBa, MPOBOJUTH | MATEMATUYECKUE 3HAHHUS K
KU JI0Ka3aTeIbCTBO u BBITIOJIHATH | UCCIIEIOBAHUIO OKPYIKAIOIIETO
OITPOBEPKEHUE; MHpa (MoaenupoBaHue
—  [OpUMEHATH  OCHOBHBIE  METOABI | PU3HYECKHX IPOLIECCOB,
pelIEHNUs] MAaTEMAaTUYECKUX 3a0aY; 3a71a4u SKOHOMUKH ).
- Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEMN B MPUPO/JIE
XapaKTepHU30BaTh KpacoTy u

COBEpPIIECHCTBO OKPYKAIOIIEr0 MHpa H
IIPOU3BEJCHUIN UCKYCCTBA;

— MPUMEHATH NPOCTEUIINE MPOrPaMMHBIE
CpencTsa u
3JIEKTPOHHOKOMM YHUKAIlMOHHBIE
CHCTEMBI MPU PELIEHUU MATEMATHYECKUX

3a/1a4; — I0Jb30BAThCSA MPHUKIATHBIMH
IporpaMMamMu 51 porpaMmamu
CHMBOJIBHBIX BBIYUCIICHUN IS
UCCIIEJOBAHUS MaTeMaTHYECKUX
0O0BEKTOB.
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MHUHHCTEPCTBO OBPA30BAHUS 1 HAYKH KY3BACCA
TocynapeTBenHoe npoeccHoHaNbHOE 00pa3oBaTeIbHOe yIpeKICHHE
«KEMEPOBCKHIA [IPO®ECCHOHAJLHO-TEXHUYECKUN TEXHUKYM»

YTBEPKJIAIO

' Iupexrop I'TIOY KIITT

e A B.I". XKyxos

o e SO 201w
ML

MPOTPAMMA YYEBHOM IV CLHATIINHBI
OVYIL.08 MATEMATHUKA
23.02.04 Texauueckas SKCIUTyaTalysl HOAbEMHO-TPaHCIIOPTHBIX, CTPOUTEIBHBIX,
JOPOYHBIX MAIIHH K 0G0pyI0BaHHs (IO OTPACIISIM)

(6a30Bas TIOITOTOBKA, OCHOBHOE 00Iiee 06pa3oBaHue)
(3aounas Gpopma 0OyueHH )

2021
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PaccmoTtpena Ha 3acejaHMM METOAMYECKOTO
Cosera I'TI0Y «KemepoBckuii
npodeccruoHaabHO-

TEXHUYECKUI TEXHUKYM»

[Tpotokon Ne 10 ot «21» 05 2021 .

[Iporpamma yuebnoit aucuuminael OYIL.08 MaremaTuka pa3paboTaHa Ha OCHOBE
denepanbHOro rocyIapcTBEHHOIO 00pa3oBaTENBbHOIO CTaHJApTa CPEIHETrOo OOIIero
oOpazoBanusa (manee — @OI'OC) u mnpumepHOH OCHOBHOM 00pa3oBaTelbHOU

IporpaMMBbl JUCHUTUIMHBI CPETHETO 00IIET0 00pa3oBaHuUs.

Opranuzanus-paspadoTunk:
['ocynapcTBenHoe npodeccruonanbHoe oOpa3oBaTreabHOe yUpexKJIeHHE

«KemepoBckuit mpodeccroHaIbHO-TEXHUYECKUI TEXHUKYM.

ABTOpP-COCTABUTEIb!
Maabiruia Tanumna  CepreeBHa, mnpemnojaBarelib  MaTEMaTHKU  BBICHIEH
kBanmmukanmonHor  kareropuun  I'TIOY  «KemepoBckuii  mpodeccuoHaIbHO-

TEXHUYECKUN TEXHUKYM).
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1. HOACHUTEJIBHAASA 3AIIMCKA

PabGouass mporpamma o6mieoOpa3oBaTenbHOl yueOHOM auciumiuael OYI1.08
MaremaTika mnpeaHa3HAau€Ha ISl U3YYCHUST MaTEMaTUKU B MPO(EeCCHOHAIBHBIX
oOpazoBatenbHbix  opranmzanusax  CIIO, peanusyromux  oOpa3oBaTeIbHYIO
nporpaMMmy cpeaHero oo6miero oOpa3oBaHUs B TMpejesiax OCBOCHHS OCHOBHOM
npodeccuonansHoil oOpa3zoBarensHOil mporpammel CIIO (OIIOIT CIIO) na 6aze
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma paspabotana B cooTBercTBUE ¢ TpeboBaHusimu PI'OC cpemnero
o01iero oOpazoBaHusl, MPEABSIBIIEMBIMU K CTPYKTYpPE, COJIEPIKAHUIO U Pe3yibTaTaM
OCBOCHHUSI ~ y4eOHOW  JHWCIUIUIMHBI, Ha  OCHOBe [IpuMepHONl  OCHOBHOM
o0pa3oBaTeIbHON MpOTpaMMbl  CpeaHEro oOmero oOpa3oBaHUs, OJ0O0PEHHOM
pemieHueM  QeaepasbHOTO  Y4eOHO-METOJAMYECKOTO OOBEAMHEHUs M0 OO0IIeMy
oOpazoBanut (mporokon ot 28.06.2016 Ne 2/16-3); Konmenuueit pa3Butus
MaTeMaTH4YeCKOTO 00pa30BaHMs.

Conepxanue TporpaMMbl JUCHUIUIMHBI ~ HAMpaBIICHO Ha  JOCTH)KCHUE
CIeAYIOMIeH 1enu: obecredyeHne BO3MOXKHOCTH HCIIOJIB30BAaHUS MaTeMaTHYECKUX
3HAHUW U YMEHUW B TIOBCEIHCBHOM JKM3HU W BO3MOXXHOCTH YCIICIIHOTO
POJIOJDKEHUST 00pa3oBaHUsl MO CHEHUATBHOCTSAM, HE CBA3aHHBIM C TPHUKIIAJTHBIM
UCIIONIb30BaHeM MateMmaTuku. OCBOEHHE CcOJepKaHUs TUCHMIUIMHBI MaremaThka
HAIPABJICHO Ha JOCTHKEHUE CIEAYIOUIUX 3a/4a4:

— copMHUpOBaTh MPEJCTABICHUS O MAaTEMATUKE KaK YHHUBEPCATHHOM S3bIKE HAYKH,
CpPEICTBE MOJICTUPOBAHUS SIBICHUW M TMPOIECCOB, 00 HAESIX MU METOoJax
MaTEeMaTUKH;

—  pa3BUThb  JIOTUYECKOE  MBIIUICHWE, [POCTPAHCTBEHHOE  BOOOpa)KeHHE,
ANTOPUTMUYECKYIO  KYJIbTYpYy, KPUTUYHOCTh  MBIIUICHHS HAa  ypPOBHE,
HEeoOXoauMOM i Oyaymiedl npodecCHOHAIBHOM JEATeIbHOCTH, a TakkKe
MOCJICTYIOIIETO 00YUCHNS,;

— BOCIIUTATh CPEICTBAMH MAaTEMAaTUKH KYJIbTYpY JWUYHOCTH, TOHUMAHUE
3HAYMMOCTH MAaTE€MAaTUKH JJI HAYYHO-TEXHHUYECKOTO IMPOrpecca, OTHOIICHUE K
MaTeMaTUKe KaK K YacTH OOIIeYeNIOBEYECKON KyJIbTyphbl 4epe3 3HAKOMCTBO C
HCTOPUEH pa3BUTHs MAaTEMATUKH, SBOJIOLUEN MATEMAaTUUECKUX UJIEH.

—  «IpPEJOCTaBUTh KaXJOMY CTYIEHTY BO3MOXXHOCTb JOCTHUKEHUS YpPOBHS
MaTeMaTUYECKUX 3HAHWM, HEOOXOIUMOTO NJisl MadbHEUIeH YCTICNTHON KU3HU B
o011eCcTBEY.

Oo6meo6pazoBatenbHas yueOHas aucuummaa OYIL.08 Martematuka siBnsiercs
y4eOHOW JUCIUIUIMHONW 00s3aTeNIbHONM TpenMeTHOl obmactn  «MartemaTtuka u
unpopmatukay @I'OC cpegnero obmero obpazoBanusi. B yue6Hom mmane [ITICC3
yueOHas nuctuminHa OYI1.08 Marematruka BXOIUT B COCTaB MPO(MIBHBIX YIEOHBIX
JUCUHUIUIMH 00111€00pa30BaTeIbHOTO IIUKIIA.

Conepxanue yueOnou nucuuruinHel OVYIL.O8 Maremarnka, peanuzyeMon B
I'TIOY KIITT, dopmupyeTcst Ha OCHOBE TEXHOJIOTUYECKOTO MTPOQuIs.

Nzydenne obmeoOpazoBaTenbHOM yaeOHOM qucnumuinabl OYI1.08 MaremaTtuka
3aBepIIaeTCsl MOJBEICHHEM UTOTOB B (hOpMEe 3K3aMeHa B paMKax MPOMEKYTOUHOM
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arrectauuu cryaeHToB B npouecce ocBoeHus OIIOII CIIO ¢ monydyenueM cpeaHero
o011iero oOpa3oBaHus.

[Ipy u3yyeHUH MaTEeMaTUKH MPEABSBISIOTCS TPeOOBaHUS, COOTBETCTBYIOIIHE
HaIpaBJICHUIO «MaTeMaTHKa JJIsl MPO(ECCHOHATIBHON IESITEIbHOCTHY; BMECTE C TEM
BBIITYCKHUK TMOJIy4aeT BO3MOXKHOCTh H3YYUTh MATEMaTHKy Ha Tropasgo Ooiee
BBICOKOM YPOBHE, UTO cO3/1acT (hyHAAMEHT AJis JAJbHEHIIEro cepbe3HOr0 U3yueHus
MaTeMaTUuKH B BY3€.

W3yuenue MareMaTWKH HaIpaBi€HO OOECHEYEHHE YCIEUIHOTO MPOJIOJKEHUS
o0pa3oBaHus BBIIMYCKHUKA MO CIEHHAIBHOCTSAM, CBSI3aHHBIM C TPUKIATHBIM
UCIIOJIb30BAaHMEM MAaTeMaTHKW, JJis oOecrneyeHuss BO3MOXXHOCTU — YCIEIIHOTO
OPOJOJKEHUST 00pa30BaHMs MO CIEUUATBHOCTSIM, CBS3aHHBIM C OCYLIECTBICHHEM
HAy4YHOM M UCCIEN0BATEIbCKON AESITENIbHOCTH B 00JIACTH MAaTEMAaTUKU U CMEXHBIX
HayK.

[Ipy wu3yyeHum wmartemMaTHKd OOJNBIIOE BHUMAHUE YJEISETCS Pa3BUTHUIO
KOMMYHUKAaTUBHBIX YMEHUU ((OpMYIHpOBaTh, apryMEHTUPOBATh U KPUTHUKOBATH),
(GOpMHUPOBAHUIO OCHOB JIOTUYECKOI'O0 MBIIUICHHUS] B YAaCTU MPOBEPKH MCTUHHOCTH U
JIO’)KHOCTH YTBEPXKACHHUM, IMOCTPOCHUS MPUMEPOB U KOHTPIPUMEPOB, IIETMOYEK
YTBEPKJIECHUN, POPMYIUPOBKUA OTPUIIAHUHN, a TaKkKe HEOOXOAMMBIX U JIOCTATOYHBIX
ycnoBuid. TpeGoBanus, copmynupoBaHHble B pasnaene «['eomerpusi», B OOmbIIei
CTETNIEHU OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPECTaBICHUN U rpaduyecKux
METOJIOB, YeM K (pOpMaIbHOMY OIMCAHUIO CTEPEOMETPUUECKUX (PaKTOB.

PexoMeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpaMMbl TUCIHUTLUINHBI:
MaKCHUMaJlbHas yaeOHas Harpy3ka cTyaeHTa — 234 gaca, B TOM YHUCIIE:
oOsi3aTenbHas ayIUTOpHAs ydeOHasi Harpy3ka CTyJIeHTa — 32 4acoB,
caMmocTosTeabHas padora — 196 gacos;
sK3aMeH — 6 4acos.
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2. TUIAHUPYEMBIE PE3VJBTATBI OCBOEHHUSI YYEBHOM
JTUCHUATIIAHBI

Conepxanue yueOHou mucuumuinabl OYIL.08 MaremaTuka HampaBlieHO Ha
pa3BUTHE YHHUBEPCAIbHBIX YYE€OHBbIX JACHCTBUH, (QOPMUPOBAHHE JUYHOCTHBIX,
METanpeAMETHBIX M HpeAMeTHbIX pe3yabratoB OI'OC  cpennero  oOmiero
oOpazoBaHus, a Takke cruenywmux o6mux komnereHuut OI'OC cpeanero
npodeccuoHanbHoro obpaszoBanHusi mno crnenuanbHocTu 23.02.04 TexHuueckas
IKCITyaTAlUA MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTEJbHBIX, TOPOKHBIX MAIIMH U
o0opynoBaHus (10 OTPACJISIM):

OK 01. Boibupats crnocoObl pelieHust 3aaa4 npopecCuoHalIbHON JesITeIbHOCTH
NPUMEHHUTENBHO K Pa3IMYHbIM KOHTEKCTAM;

OK 02. OcymecTBisTh MOWCK, aHAIW3 W MHTEPHPETALHUI0 HHPOpPMALIUH,
HEOOXOIMMOM /1JIs1 BBITIOJIHEHUS 3a71a4 MPOPECCUOHAIBHOM eI TeIbHOCTH;

OK 03. IlnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MNpodeCcCHOHANbHOE U
JUYHOCTHOE Pa3BUTHE;

OK 04. PaboraTh B KOJUIEKTUBE U KOMaHJi€, 3P(HEKTUBHO B3aMMOJIEHCTBOBATH C
KOJUIEraMu, pyKOBOJCTBOM, KIIMEHTAMH;

OK 05. OcymecTBisiTh yCTHYHO U IHMCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJapCcTBEHHOM si3bike Poccuiickoit ®denepanmuui ¢  yd4eToM OCOOEHHOCTEM
COLIMAJIBHOTO U KyJIbTYPHOTO KOHTEKCTA;

OK 06. I[IposBaiTh rpaskJIaHCKO-IaTPUOTUUECKYIO MO3UIINIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEACHUE Ha OCHOBE TPAIUIIMOHHBIX 00IIIEYET0BEUECKIX IEHHOCTEH;

OK 07. CopeiicTBOBaTh COXPaHEHUIO OKpYy Karomen Cpebl,
pecypcocoepexennio, 3 ()EeKTUBHO TEHCTBOBATH B UPE3BBIYANHBIX CUTYAIIHSIX;

OK 08. Hcnonp3oBarh cpeactBa (PpuU3MUeCKON KyJIbTYphbl IS COXpPaHEHHS H
YKpEIUIGHUs 370pOBbsi B  Tporecce MpodecCHOHANBHONW  NIESITENbHOCTH U
NoJIIep>KaHusI HEOOXOIUMOTO YPOBHS (DU3UUECKON MOATOTOBICHHOCTH;

OK 09. Hcnons3oBath HHGOPMAIMOHHBIE TEXHOJOTHU B TMPOheCCHOHATBHON
NEeSATENbHOCTH;

OK 10. [lonb3oBaThcsi  MPOGECCHOHAIBHOW  JIOKyMEHTaIuen Ha
rOCy/1apCTBEHHOM U MHOCTPAaHHOM SI3bIKAX;
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Pe3yabTaThl 0CBOCHUA Y4eOHOM AUCUMIITIMHBI
B coorBercTBUM ¢ PI'OC COO

OO01ue
KOMIETeHIUH
PI'OC CIIO / Temsbl 3angaTHH

JInuHOCTHBIE:

— cOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO DPa3BUTHS HAYKH U OOIIECTBEHHOU
MPaKTUKH, OCHOBAaHHOTO Ha JHUAJIOTE€ KYJIbTYp, a TaKKe
pa3nuYHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE
CBOET0 MECTa B MOJUKYJIbTYPHOM MHDE;

- c(hOpMUPOBAHHOCTH OCHOB CaMOPa3BUTHUS Hu
CaMOBOCIIMTAHUS B COOTBETCTBHH C OOIIEYEIIOBEUYCCKUMU
LIEHHOCTSIMH U UJIeAIaMH TPaXXJaHCKOTO 00IeCTBa;

— TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSATEILHOM,
TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

— TOJICPAHTHOE CO3HAHWE W TOBEICHUE B TIOJUKYIHTYPHOM
MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C JPYTHUMHU
JIIOJbMY, JOCTHTaTh B HEM B3aMMOIIOHUMAHUS, HaXOIUThH
001I1e 1eJTH ¥ COTPYTHUYATH IS UX JIOCTHIKEHUS,

— HaBBIKA COTPYJHUYECTBA CO CBEPCTHUKAMH, JETHMHU
MJIAQJIIIET0 BO3pacTa, B3POCIABIMH B 00pa3oBaTEIBHOM,
00IIIECTBEHHO MMOJIE3HOH, y4eOHO-UCCIEeI0BATEIBLCKOM,
MMPOEKTHOM M IPYTUX BUJAX AEATECILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHHUIO, B TOM YHCIIE
caM0ooOpa3oBaHWIO, HAa  MPOTSHDKCHUM  BCEH  JKW3HM;
CO3HATEJILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO
Kak YCIIOBHUIO YCHEUTHOU npodeccHoHaTbHOM u
OOIIeCTBEHHO! JEeITEILHOCTH;

OK 01

OK 05, OK 06

OK 01, OK 09
OK 08

OK 08

OK 08

MeranpeamMeTHble:

— YMEHHE CAMOCTOSITEIILHO OIPENEATh LU IeATEIbHOCTH U
COCTaBIIATh  IUIAHBI  JIEATENBHOCTH;  CAMOCTOSITENIHHO
OCYILIECTBJISITh,  KOHTPOJHPOBaTbH U KOPPEKTUPOBATH

JeSTENbHOCTD, HMCIIOJIb30BaTh BCE BO3MOXKHBIC PECYPCHI IS
JTOCTIDKEHUS TIOCTAaBICHHBIX IEJIeH W peaju3alliy IUIaHOB
JESTEITbHOCTH; BBIOMPATh YCICIIHBIC CTPATEIHU B PA3IIUYHBIX
CUTYaLUsX;

— YMEHHUE TPOJYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B
MpoIecce COBMECTHOM JICATEIILHOCTH, YYHMTHIBATh TO3HIIUU
JIPYrUX YYACTHUKOB JESITEIBHOCTH, dPPEKTHBHO pa3peliaTh
KOH(JIMKTHI;

—  BIAJCHME  HaBBIKAMH  TIO3HABAaTEIbHOW,  y4eOHO-
MCCIIEeIOBATENIbCKOW U MPOEKTHON AESITeNbHOCTH, HaBBIKAMU
paspeiieHus TpoOiieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY MOUCKY METOJIOB PEIIeHUs MPAaKTUYECKHX
3a/1a4, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TIO3HAHUS;

— TOTOBHOCTh UM  CHOCOOHOCTh K  CaMOCTOSITEIbHOU
MH(OPMAIIMOHHO - TO3HABATEIHHOU AEITEILHOCTH, BIAICHIE
HaBBIKAMU TIOJMYYeHHUS  HEOOXoAuMoW HHOpMAIH U3
ClIOBapeil pa3HBIX THUIIOB, YMEHHE OPUEHTHUPOBATHCS B
pPa3NMYHBIX ~ UCTOYHMKAX  WHGOpPMALHUH,  KPUTHUECKU
OIICHUBATh U MHTEPIPETUPOBATH WHPOPMAIHIO, TTOTYIAEMYIO

OK 02, OK 03

OK 09

OK 02, OK 04

OK 09
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W3 Pa3JINYHbIX UCTOYHUKOB;

— BJIAJICHUE S3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JIOTUYHO
M TOYHO u3jaraTtb CBOK TOYKY 3PEHUS, HMCIOJIb30BaTh
aJICKBaTHBIC A3bIKOBBIE CPEJICTBA;

— BJIQJICHUE HABBIKAMHU I[I03HABATEIBHOUW pedIeKCUN Kak
OCO3HaHUs COBEpUIAEMBIX JEHCTBUM W MBICIUTEIbHBIX
MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAaHHM, T'PaHULl CBOErO
3HAHUS U HE3HAHMS, HOBBIX NTO3HABATEIIbHBIX 3a7a4 U CPEJCTB
JUTSL MX JTIOCTYOKCHHS.

OK 05

OK 02, OK 04

IIpeamerHsIe:

— chOpPMHPOBAHHOCTh TPEJICTABICHUNH O MaTeMaTHKEe Kak
YaCTM MHPOBOM KyJAbTYpbl W  MeCTa MaTeMaTUKH B
COBPEMEHHON  IMBWIM3AIMH, O CIOCcO0axX OMUCaHUA Ha
MaTEMaTHYECKOM S3BbIKE SIBJICHUI PEalbHOTO MUPA;

Paznen 1.

BBenenne. YucnoBele U OyKBEHHbIE
BBIPAYKEHUSI.
Pazmen 2.
J0rapu(MBbl.
Paznen 6. OCHOBBI TPUTOHOMETpPHH.
Pasznen 13. VYpaBHeHUs u
HEPaBEHCTBA.

Pa3nen 10. Havana maTeMaTudyeckoro
aHayIM3a.

Pa3zaenl1.00beMbl TEN U IUIOMAAN UX
ITOBEPXHOCTEN.

Kopun, crenenn wu

— Cc(OpPMHUPOBAHHOCTh MPEACTaBICHUI O MaTeMaTHYECKHX
MOHATHAX KaK O BaKHEHIIMX MaTeMaTUYeCKUX MOJIEIAX,
MO3BOJISIIOIIMX OMUCHIBATh M M3y4aTh pasHbIE MPOLECCH U
SBJICHUSA; TOHMMAaHHE BO3MOXKHOCTH aKCHOMAaTUYECKOTO
MOCTPOCHUSI MaTEeMaTHYECKUX TEOPHil; BIaJCHHUE METOJaMH
JI0Ka3aTeNbCTB U aNlOPUTMOB  pEHICHHS, YMEHHE HX
MPUMEHSTh, IPOBOAUTH JOKa3aTelIbHbIE PACCYKJICHUS B XOJ€

PCUICHHUA 3aaa4; BJIaJACHUC CTaHAAPTHBIMU IIpHE€MaMu
PCUICHHUA pallUOHAJIbHBIX H HppaluOHAJIbHBIX,
II0Ka3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUCCKHUX
ypaBHeHI/Ifl U HCEPABCHCTB, HUX CHUCTEM, HCIIOJIb30BAHUEC

T'OTOBBIX KOMIIBIOTCPHBIX IIpOorpamM™M, B TOM YHUCIC A
IOUCKa IIYTU PCHICHUA U WJUIFOCTPAIIUU PCHICHUSA ypaBHCHI/II‘/'I
U HCPABCHCTB, HUX CHCTCM; HCIIOJb30BAHUC T'OTOBbLIX
KOMIIBIOTCPHBIX IIpOrpaMM, B TOM HYHUCIIC UIA IIOUCKA IIYTHU

Pazpen 1.

Beenenune. UwucioBele M OyKBEHHBIC
BBIpaKCHUSI.

Paznen 2. KopHu, crenenn wu
JorapudMBI.

Paznen 6. OCHOBBI TPUTOHOMETPHUH.
Pa3nen 13. YpaBHeHus u
HEpaBEHCTBA.

Pa3gen 10. Havyana maTtemMaTudyeckoro
aHaJu3a.

Pasznenl1.00beMBI TET U IUIOMIATIA UX
MTOBEPXHOCTEH.

pelieHus ¥ WUIIOCTPAllUM  pEelIeHHs  ypaBHEHUH U

HEPABEHCTB;

— chOpMUPOBAHHOCTh  MpeicTaBieHu 00 ocHOBHBIX | Pazmen 3. IlpsMble M TUIOCKOCTH B
MOHATUSAX, UICIX U METO/IaX MaTEMaTUYECKOr0 aHaJIN3a; | IPOCTPAaHCTBE.

BJIQJICHUE  OCHOBHBIMM NOHATHSAMH O Iulockux ¥ | Pazmen 5. KoopanmHaTel M BEKTODSI.
MIPOCTPAHCTBEHHBIX reomerpuueckux ¢Qurypax, wux | Pazgen 7. ®yHkuuu, ux cBoiicTBa M
OCHOBHBIX  CBOICTBax;  C(OPMUPOBAHHOCTb  YMEHHMS | rpaduKH.

pacrno3HaBaThb Ha 4epTeXax, MOJENAX W B pPEaJIbHOM MHpE
reoMeTpudyeckue  (Urypel;  INPUMEHEHHE  H3YyYEHHBIX
CBOMCTB TreoMeTpuuecKux (Guryp u ¢Gopmyin A pelieHHs
FEOMETPUYECKUX 337ad W 3a4a4 C  I[PaKTHYECKUM
COJIEp’)KaHUEM;

Pa3nen 8. MHOrorpaHHuKH.

Pasznen 9. Tena Bpamienus.

Paszgen 11.006eMBI TE U IUIOMIATNA UX
IIOBEPXHOCTEH.

- C(bOpMI/IpOBaHHOCTB Hpe,[[CTaBJ'ICHI/Iﬁ 0 Inponeccax u

Paznen 4. DnemeHTbl KOMOMHATOPUKH.
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SBJICHUAX, WMEIOUIUX BEPOATHOCTHBIN Xapaxrep, 0
CTaTUCTHYECKMX 3aKOHOMEPHOCTSX B peaJbHOM MHpe, 00
OCHOBHBIX TIOHATHAX 3JIEMEHTAPHOW TEOPHUM BEPOSTHOCTEW;
yMEHUI HAaxOJIUTh 151 OLICHUBATh BEPOSITHOCTH
HACTYIUIEHMSI ~ COOBITMM B NIPOCTEMINMX NPaKTUUYECKUX
CUTyallUsIX © OCHOBHBIE XApaKTEPUCTUKHU CIIy4alHbIX
BEJINYMH; BJIQJICHUE HABBIKAMU MCIIOJb30BaHUS TOTOBBIX
KOMIIbIOTEPHBIX IIPOrpamMM IpH PELICHUH 3aa4.

Pazpmen  12.
BEPOSITHOCTEMN
CTaTUCTHUKH.

DONEMEHTBl  TEOPUHU

n

MaTeEMATUYECKON
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TpeOoBanus k pe3yjJbTaram

YrnyOneHHbIH ypOBEHb

«CucremMHO -TCOPCTUYCCKUC PCIYIILTATHI»

Paszpnen I1. BbIMyCKHUK HAYYHTCH IV. BBINyCKHUK HOJYYHUT
BO3MO’KHOCTh HAYYUThCS

Onementl | —  CBOOOJHO  ONEPUPOBATH  TOHATHAMH: | — OnepupoBaTh MOHATUEM
TEOpUHU KOHEYHOE MHOYKECTBO, MHOYKECTBO, OJJIEMEHT | OIIPENEICHUs, OCHOBHBIMM BHJAMH
MHOXECTB | MHOJKECTBA,  IIOJMHOKECTBO,  IIEPECEYECHUE, | ONIPEACICHNNH, OCHOBHBIMH BHJIAMHU
u 00BbeAMHEHNE U Pa3HOCTh MHOXECTB, YHCIIOBBIE | TEOPEM;
MaTeMaThd | MHOKECTBA Ha KOOPAMHATHOW MPAMOM, OTPE3OK, | —  MOHMMATh CyTh  KOCBEHHOTO
€CKOH WHTEpBAJN, MOJYWHTEPBAN, MPOMEKYTOK C | JOKA3aTeJIbCTBA,;
JIOTMKH BBIKOJIOTOU TOYKOH, rpaduyeckoe | — ONEepUpPOBATH MOHATUIMU CUETHOI'O

MIPEACTABICHUE MHOXKECTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

— 3aJaBaTb MHOXECTBA IEPEUUCICHUEM H
XapaKTEPUCTUYECKUM CBOMCTBOM;

— OomepupoBaTb NOHSTHUAMHU: YTBEPXKICHHE,
OTpULIAaHUE YTBEP)K/IEHUS, UCTUHHBIE U JIOXKHbBIE
YTBEPKICHUSI, NPUYHMHA, CJIEICTBUE, YaCTHBIN
cirydail oOIIero yTBep:KIeHus, KOHTPIPUMED;

— MpOBEpATh  MPHUHAUICKHOCTh  BJIEMEHTa
MHO)XECTBY; — HaXOJUThb IE€pecedeHue Hu
o0beMHEHHE MHOXXECTB, B TOM  4YHUCIIE

MPE/ICTaBICHHBIX TIpagUueckd Ha YHCIOBOM
MPSAMOM ¥ Ha KOOPAMHATHOM TJIOCKOCTH;

— IPOBOJUTH JOKA3aTEIbHbIE PACCYXICHUS IS
000CHOBAaHUSI UICTUHHOCTHU YTBEP>KICHHI.

B noBcegHeBHOM KU3HM M TPU HU3Y4YEHUHU
JOPYTUX IMPEIMETOB:

— HCIOJIb30BaTh YHUCJIOBBIE MHOXKECTBA Ha
KOOpJIMHATHOM MOpsIMOM M HAa KOOPAUHATHOM
IJIOCKOCTH ISl ONMCAHUs PEAIbHBIX IMPOLIECCOB
U SIBJICHUI;

— TPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHHUS B
CUTYalMSIX TOBCETHEBHOW KU3HU, MPU PELICHUU
3a/1a4 U3 JIpyrux NpeaMeToB.

1 HECUETHOI'O MHOXKECTBA,

- HpI/IMeHSITI) METOO MaTeMaTI/I‘-IGCKOI\/’I
AHIYKIUA s MPOBEACHUSA
pacCyXKJIe€HU U JOKa3aTeIbCTB U MpHU
pEIIeHUY 3a1a4.

B noBcenHeBHOW JKHU3HM H TpH
U3YYEHUU APYTUX IIPEAMETOB:

- HCIIOJIB30BaTh TEOPETHUKO-
MHOKECTBEHHBIHN SI3BIK M SA3BIK JIOTHKHU
JUTSI OTIMCAHUs PEATbHBIX TIPOILIECCOB H
SIBJICHUH, TIPU PEIICHUH 3a7a4 JPYTUX
y4eOHBIX MPEMETOB.

Yucna "
BBIPAKECHUS

- CBO6OI[HO OIICPUPOBATH IIOHATHUAMMU:
HaTypaJlbHOC YHCIIO, MHOKCCTBO HATYPAJIbHBIX
quCCJI, ICJI0C YHUCI0, MHOXCCTBO LICIBIX YHCCI,

OOBIKHOBEHHass  JpoOb, JAecATHYHAs  JpoOb,
CMEIIaHHO€  YHCJO, palMOHAJIBHOE  YHCIIO,
MHO>KECTBO panMoHaIbHbBIX qucer,
UppalMoOHAIbHOE YHUCIIO, KOpPEHb CTENEHH N,
JeWCTBUTENBHOE qHCIIo, MHOECTBO
JNEUCTBUTENBHBIX  4YHCEeN,  IeoMeTpudecKas
UHTepIpeTanus HaTypaJIbHBIX, LEJIBIX,

pallnOHAJIbHBIX, JEeNCTBUTEIBHBIX qUuCCII;
— IIOHMMaTh M OOBACHATH pasHuny MCEKAY

— ¢BOOOHO OIIEPUPOBATH YMCIOBBIMHU
MHOYKECTBAMH TIPU PEIICHUH 3a]1a4;

— TIOHMMAaTh TPHUYUHBI U OCHOBHBIC
uaeu pacuIpeHust YUCIOBBIX
MHOJKECTB;

— BJIAJETh OCHOBHBIMH IOHSTHSIMHU
TEOPUH JICTUMOCTH TIPU  PEIICHUU
CTaHJAPTHBIX 33/1a4;

— WMeTh 0a30BbIC MPEICTABICHHUS O
MHO’KECTBE KOMIUIEKCHBIX YHCET;

- CcB00OIHO BBITOJIHATD
TOXECTBEHHEIE npeoOpa3oBaHus
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MO3ULIMOHHOW W HENO3UIIMOHHON CUCTEMAMU
3aIIUCHU YHCEIT;

— MEPEBOJAUTDH YUCJIA U3 OJIHOM CHCTEMBI 3aIUCU
(cucTeMbl CUMCIIEHUS) B APYTYIO;

— JOKa3plBaTb M HCIOJIb30BAaTh IPU3HAKHU
JNEIUMOCTH CyMMBI W TIPOM3BEICHUS TpU
BBITIOJTHEHUH BBIYUCICHUN U PEIICHUH 3a/1a4;

— BBINOJHATh OKPYIVICHHE PAIMOHAIBHBIX W
HWPPALUOHAIBHBIX YUCEN C 3aJAHHON TOYHOCTBIO;
— CpaBHUBATH JCHCTBUTEIBHBIC YHCIIA Pa3HBIMHU
crocodamu;

— YHOPSAOYMBATH YHUCIA, 3AlUCAHHBIE B BUIE
OOBIKHOBEHHOM U JIECATHYHOW ApoOH, dHCIa,
3alMCaHHbIe c HCIIOJIb30BaHUEM
apu(METUYECKOT0 KBAJPATHOTO KOPHS, KOPHEH
CTENeHH OoJIbIIE 2;

— Haxoautb HOJI mu HOK pasubsiMu crioco6amu u
HCIMOJI30BATh UX MPH PEIICHUH 33]1a4;

— BBITIOJIHATh BBIYUCIICHHS W TIPEOOpa3oBaHUS
BBIPQXKEHUHN, COACpKAIIMX  JICUCTBUTEIbHBIC
yucia, B TOM 4YHCJIE€ KOPHH HATypaJbHBIX
CTCIICHEH

— BBINOJIHATH CTaHAAPTHBIE TOX/IECTBEHHBIE
npeoOpa3oBaHus TPUTOHOMETPUYECKUX,
Jorapu(pMUUECKUX, CTEIIEHHBIX,
HMPPALMOHAJIBHBIX BBIPAXKEHUH.

B mnoBcegHeBHOW KWU3HM W TPU  H3YyYECHHUH
JOPYTUX MPEIMETOB:

— BBINOJHATHD U OOBSCHATH  CPaBHEHHE
pe3yNbTaTOB  BBIYUCICHUH  TpU  PEUICHUH
MPaKTUYECKUX  3ajad, B TOM  4HCJe
NPUOIMKEHHBIX ~ BBIYHMCIICHUI, UCHIOJIb3YS
pasHble crocoObl CPaBHEHHI;

—  3amuChIBaTh,  CpPaBHUBATh,  OKPYIJIATH
YHCIIOBbIE JaHHBIE pEaJbHBIX BEIUYUH C

HCIIOJIb30BAHHUEM PA3HbIX CUCTEM U3MCPCHHU,
— COCTABJIATb U OUCHHUBATL PA3HBIMU crocodamu

TPUTOHOMETPHUYECKUX,
Jg0rapu(HMUUECKHX, CTENICHHBIX
BBIPAKCHU;

— Biagetb  ¢Gopmynoid  OuHOMA
Hrrorona;

— TNPUMEHATh TPHU PEIICHUU 3a1ad
TEOpEMY O JIMHEWHOM IPEACTABICHUU
HOJ;

— TPUMEHATh TPHU PEIICHUH 3a1ad
Kuraiickyto Teopemy 00 ocraTkax;

— TPUMEHATh TPHU PEIICHUH 3a7ad
Manyro Teopemy depma;

— YMETh BBINOJHATH 3allUCh YHCIA B
MO3UIIMOHHON CHCTEME CUHCIICHUS;

— TPUMEHATh TPH PEIICHUH 3a1ad
TEOPETUKO-YHCIIOBBIC byHKIHAH:
YHCIIO U CyMMa JICTUTENeH, (PyHKITUIO
Ditnepa;

— TPUMEHATh TPHU PEIICHUH 3a7ad
LEenHbIe Ipoou;

— TPUMEHATh TPHU PEIICHUH 3a7ad
MHOTOWIEHBI C JICHCTBUTCILHBIMH W
HEIBIMH KOAPPUITUCHTAMH;

— BJIaJICTh MOHATHSIMHU IPUBOJUMBIN U
HEIPUBOIUMBIN MHOTOYJIEH u
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

— MPUMEHSATh NpPU pELIeHUuH 3a7ad
OCHOBHYIO TeOpeMy anreopsl;

— MNPUMEHSTh NpPU pELIeHUU 3ajad
npocTeimue (QyHKIMH KOMIUIEKCHOM
MEPEeMEHHON Kak TeOMEeTpHuYecKue
npeoOpazoBaHMs.

YHCIIOBEIE BBIpaKCHUS pu perieHun
MPaKTUYECKUX 3aJad © 3afad U3 JPYrux
y4eOHBIX MPEAMETOB.
VYpaBHenuss | —  CBOOOJHO  ONMEPUPOBATh  MOHATHSAMH: | — CBOOOJHO OMpENeNATh THI U
U ypaBHEHHUE, HEPaBEHCTBO, paBHOCUIIBHBIC | BHIOMpATH METO/I perieHus
HEPAaBCHCTB | ypaBHEHUST W  HEPAaBEHCTBA,  YpaBHEHHE, | MOKA3aTENbHBIX U JOrapu(PMHUECKUX
a SIBJISIFOLLEECS. CJEAICTBUEM JPYroro ypaBHEHMs, | ypaBHEHUN n HEPaBEHCTB,
yYpaBHEHHUS, paBHOCHJIBHBIE HAa MHOXECTBE, | HPpPAIlMOHANBHBIX  ypaBHEHUH H
PaBHOCHIIbHBIE TPE0Opa30BaHUs YPABHEHU; HEPaBEHCTB, TPUTOHOMETPUUYECKUX
— pemiath pasHple BHIBl YpaBHEHWH ¥ | YPABHEHUH U HEPABEHCTB, HX CHCTEM;
HEpPaBEeHCTB M HX CHCTeM, B TOM UYHCJIE | — CBOOOJHO  pematb  CHCTEMBI

HEKOTOpble ypaBHeHUs 3-ii U 4-il cremneHew,
JIpoOHO-pallMOHATILHBIE U UPPALMOHAIIBHEIE,
- OBJIAJIETh OCHOBHBIMU TUIIAMHU

JIMHEUHBIX YPaBHCHUMN;
— pelIaTh OCHOBHBIEC TUIIbI YPABHEHUU
Y HEPABEHCTB C lIapaMeTpamu;
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[I0Ka3aTEJIbHbIX, JOrapu(pMHUUECKHX,
UppalMOHAJIbHBIX, CTEIEHHBIX YypaBHEHUN W
HEpPABEHCTB M CTaHAAPTHBIMH METOJaMHM MX
pelIeHUH U IPUMEHATh UX IIPU pELICHUU 3a1ady;
— TINpUMEHATH TeopeMy be3dy Kk pemeHuro
YPaBHEHUM; — IPUMEHATb TeopeMy Buera mis
pelIeHNs HEKOTOPBIX YPaBHEHUN CTEIEHM BBIIIE
BTOPOW;

— IOHHUMATh CMBICJI TEOPEM O PAaBHOCHJIBHBIX U
HEPaBHOCUJIBHBIX IMPEOOpPa30BAHUSIX YpaBHEHUN
U YMEThb UX JJOKa3bIBaTh;

— BJAAETh METOJaMH pEIIECHUS YpaBHEHM,
HEpPaBEHCTB M HUX CHCTEM, YyMETh BBIOMpAThH
METO/1 pellIeHus1 1 000CHOBBIBaTh CBOM BHIOOD;

— HCNOJb30BaTh METOJ HHTEPBAJIOB  JUIS
pelleHNs HEepaBEeHCTB, B TOM 4HCIE ApOOHO-
palMOHaJbHBIX W  BKJIIOYAIOIMX B ceds
HppalMOHAJIbHBIE BHIPAKEHUS;

— pewmars anredpandyeckue YpaBHEHHUS U
HEpaBeHCTBA M HX CHUCTEMBI C TapaMeTpaMu
anredpandeckuM U rpaguueckuM MeTo1aMu;

— BJIQJIETh pPa3HbIMM METOJAMU JOKa3aTelIbCTBA
HEPABCHCTB;

— pelaTh YpaBHEHMS B LEJIBIX YACTIAX;

— n300paxkaTb MHOXKECTBA Ha IUIOCKOCTH,
3a/1aBa€MbIc ypaBHEHUSAMH, HEPABECHCTBAMM U UX
CHUCTEMAaMHU;

— CBOOOZHO UCIMOJIB30BaTh TOXIECTBEHHBIE
peoOpa3oBaHUs INPU PELIEHUH YpaBHEHUH WU
CUCTEM YPaBHEHUH.

B noBcenmHEeBHOW KW3HM W IIPU H3Y4YECHUU
IPYTUX NPEIMETOB:

—  COCTaBJIATb W pewmarb  YpaBHEHWS,
HEPABEHCTBA, UX CHUCTEMBl IIPU PEIICHUN 3ajay
JPYrux y4eOHBIX MPEIMETOB;

—  BBINOJHATH  OLEHKY  IPaBIONOA00MS
pe3yJIbTaTOB, IOJIyYAa€MBIX IPU  PELICHUU
Pa3IUYHBIX YPAaBHEHUM, HEPABEHCTB U UX CUCTEM
OpU  pelleHuH  3a7ady  JApYyrux  y4eOHbIX
IIPEIMETOB;

— COCTaBJIITb M pellaTb ypPaBHEHUS W
HEpPAaBEHCTBA C IapaMeTpaMu IIpU PpPELICHUH
3aja4 APYrux y4eOHbIX IPEIMETOB;

— COCTaBJIATb ypaBHEHHUE, HEPABEHCTBO WM HUX
CHUCTEMY, OIMCBHIBAIOIINE PEATbHYI CHUTYalHIO
WIM TNPUKIAJHYI0 3aJady, HWHTEPIPETUPOBATH
MIOJIy4YEHHBIE PE3YJIbTAThI;

— HCIIOJIb30BaTh IPOTpaMMHBIE CPEICTBA IIPH
PELIEHNH OTJIENbHBIX KJIACCOB YPABHEHUH U
HEPABEHCTB.

— MPUMEHATh IIPU PELICHUM 3a1ad
HepaBeHcTBa Komm - ByHsAKOBCKOTO,
bepnymu;

— UMETh IIPEICTABICHUE 0
HEPaBEHCTBAX  MEXKJIy  CpPEIHUMH
CTEIICHHBIMHU.

OyHKIMU

— BrnageTre NOHATHUSAMU: 3aBUCHUMOCTH BCJIMYMH,

— BJIAACTh IIOHATHCM aCHUMIITOTbBI H
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GyHKIUMs, apryMeHT U 3HaueHue (yHKuuu,
001acTh ompeAeseHuss U MHOXECTBO 3HAYCHUU
¢byHkuuu, TpaguK  3aBUCHUMOCTH, Tpaduk
¢byHkuuu, HymM — QYHKIUH,  IPOMEXYTKH
3HAKOINOCTOSIHCTBA, BO3PACTAaHUE HA YHCIOBOM
NPOMEXYTKE,  yObIBAaHME  HA  YHCIOBOM
MIPOMEXYTKE, HaumOOJblIee U HaUMEHbIIee
3HaYeHne (YHKIUU HA YHCIOBOM IPOMEKYTKE,
nepuoandeckas (GyHKIHS, TMEepHOA, YeTHAs H
HedeTHast QyHKIMH; YMETh IPUMEHSTD 3TH
MOHATHUS TIPU PEIICHUH 3a/1a4;

— BIQJIETh TIOHSATHEM CTeNeHHas (YHKIUS;
CTpOoWTh €e TpapuK U YMeTb MNPUMEHATH
CBOMCTBA CTENEHHON (YHKIMHM TNpU PEIICHUH
3azay;

— BJIAJICTh MOHATUSIMU TOKa3aTeNbHas (YHKIIHS,
OKCTIOHEHTa; CTPOHUTh WX TpapuKH U YMETh
MPUMEHSITh CBOMCTBA MOKa3aTeNbHON (QyHKUIUU
MIpH PEIIeHUHN 3a71ay;

—  BIQJETh  TOHATHEM  JorapudpmMuyecKas
GbyHKIMSA; CTpoUTh ee rpaduk U yMmMeThb
MPUMEHSTh CBOMCTBA norapudmudeckoit
(YHKIMY pU pELIeHUH 33/1a4;

— BIAJETh MOHATUAMH TPUIOHOMETPUUYECKHE
GyHKIIMM; CTPOUTh HX TpaduKkd U yMETh
IPUMEHATh  CBOICTBA  TPUTOHOMETPUYECKUX
(byHKIMIA pY pEIICHUH 33714,

— BIAJCTh TOHATHEM oOOpaTHas (YHKIUS;
IIPUMEHSATh 3TO NOHATHE NIPU PELICHNUN 337124,

— INPUMEHATh IPU PEIIEHUU 3ajJad CBOMICTBA
GbyHKUUI: YETHOCTb, HEPUOIUYHOCTb,
OrPaHUYEHHOCTb;

—  [pPUMEHATh  NpU  pEUleHHH  3ajad
npeoOpazoBaHus TpadUKOB (YHKITUH;

- BJIAJETh HNOHATUSAMHI quCcI0Bas
MOCJIEI0BATEIbHOCTbD, apupmeTnyeckas U
reoMeTpUYEcKasi MPOrpeccus;

— NPUMEHATh IPU PElIEHUM 3a/a4 CBOHCTBA U
NPU3HAKK apU(METHUYECKOH U I'e€OMETPUYECKOM
MPOTPECCUN.

B noBcenqHeBHOM JKM3HM M IpU HU3YyYEHUHU
JPYruX y4eOHBIX MPEIMETOB:

— OTpeAENATh 10 TpadyKaM U MCIIOJIB30BaTh JUIS
pelieHust  NPHUKJIAAHBIX  3aJad  CBOMWCTBA
peambHBIX ~ TPOIECCOB M 3aBHCUMOCTEH
(HanOonbpIIME W HAMMEHbIIME  3HAYEHMUS,
NPOMEXYTKM  BO3pacTaHus U yObIBaHHUSA
(YHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,
ACHMIITOTBI, TOYKH Iepernoda, nepuo 1 T.11.);

— MHTEpIPETHPOBAaTh CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPAaKTUYECKON CUTYaInH;

YMETh €ro MPHUMEHSATh NpPU PElICHUU
3ajady;

— TPUMEHATH METOIBl  PEUICHHUs
IPOCTEHIINX mddepeHnnanbHbIX
YpPaBHEHUH NIEPBOTO U  BTOPOIO
HOPSAKOB.
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— ompenenaT 1o TpaduKaM  IpocTeime
XapaKTepUCTUKH TEPUOJUYECKUX IPOIECCOB B
OMOJIOTUHN, SKOHOMHKE, MY3bIKE, PaJUOCBSI3U U
ap. (amIumTyaa, Nepuoa U T.11.).

Cratuctuk | — OnepupoBarTh OCHOBHBIMH OINUCATEILHBIMH | — HMETH [PEACTABIICHUE 0
a W TCOPHS | XapaKTEPUCTUKAMU YHUCIOBOTO Habopa, | LEHTPaILHOM MPEeIeTHLHON TeopeME;
BEPOATHOCT | OHATUEM  TIE€HEpalbHas1  COBOKYNHOCTh U | — AMETh [PEACTABIICHUE o
€M, JIOTHKa | BRIOOPKOW U3 Hee, BBIOOPOYHOM ko3 dunmenTe
u — ONEpUpOBaTh TMOHATHUAMHU: YACTOTA M | KOPPEJSIUMU U JIMHEHMHON perpeccuu;
KOMOHMHATO BEPOSITHOCTh COOBITHS, CyMMa H TMPOU3BEIACHHUE | — HMETH MPEACTABIICHUE 0
puka BEPOSITHOCTEH, BBIYUCIIATh BEPOATHOCTH | CTATUCTHYECKUAX TUITOTE3aX u
COOBITHH HA OCHOBE moacyera yucjia uCxoa0B, IPOBEPKE CTATUCTUYECKOMN THUIIOTE3bI,
- BJIAJIETH OCHOBHBIMU MOHATUSMH | O CTATUCTUKE KPUTEPUA U €€ YPOBHE
KOMOMHATOPMKHM M YMETh MX NPHMEHATh IPH | 3HAUMMOCTH; — UMETH IPEICTABICHUE
pelenun 3aaay; 0 CBsA3U OMITUPUYECKUX a
— HWMETh TMpejACTaBiIeHHE 00 OCHOBAX TEOPHUM | TEOPETHUECKHUX pacHpeieieHu;
BEPOSITHOCTEM; - HMETH NpeaCTaBICHUE 0
— HWMETh TPEJACTABIICHHE O JUCKPETHBIX W | KOJUPOBAaHWUM, JIBOMYHOM  3aINCH,
HENPEPBIBHBIX  CIYYalHBIX  BEJIMYMHAX U | IBOMYHOM JEPEBE;
pacupeneneHnsax, 0 HE3aBUCUMOCTH CIIyJaWHBIX | — BJIAJe€Th OCHOBHBIMHM IIOHATHSIMH
BEJINYMH; teopun rpadoB (rpad, BepiuHa,
— WMETh TIPEJACTABJIICHHE O MAaTeMAaTHYeCKOM | peOpo, CTENEeHb BEpIIUHBI, TYTh B
0>KMJIaHUH U TUCIIEPCUU CIIYYAHBIX BEJIUYMH; rpade) u ymMerb NPUMEHSTh UX MpU
— HUMETh TIPEACTABJICHHE O COBMECTHBIX | PCIICHUHU 3a4ad;
pacnpeneneHusax Ci1y4aiHbIX BEJIMYNH; — UMETH MPEACTABIIEHUE O IEPEBBIX U
— MOHUMAaTh CYTh 3aKOHa OOJIbIIMX YHCENl U | YMETh TPHUMCHATh TPU  PCIICHUH
BBIOOPOYHOTO METOJ1a U3MEPEHUS BEPOSTHOCTEH; | 3a/1a4;
— MMCThb IMPCIACTABJICHUEC O HOPMaJIbHOM | — BJAACTh MOHATHCM CBA3HOCTH H
pacupeneireHnn W [IpUMEpPax  HOPMAaJIbHO | YMETh NPUMEHSATD KOMITOHCHTBI
pacipeeNeHHbIX CIy4YalHbIX BEJINYUH; CBSI3HOCTH IIpH PELICHUU 3a/a4Y;
— UMEThb [MPEACTABIEHUE O KOppEeJsUUU | — YMETh OCYIIECTBIATH IIYyTH 10
CIIy4ailHbIX BEJIMYUH. pebpam, o00xoapl pebep U BepUIMH
B nOBCeHEBHON JKW3HUM M IpU U3ydeHuu | Tpada;
JpYyrux npeaMeToB: - HMETH [IPEACTAaBICHUE 00
— BBIYHCJIATH WIIM OILEHWBATh BEPOSTHOCTH | DMIEPOBOM U TaMUJILTOHOBOM IIyTH,
COOBITUH B PpEALHON JKHU3HHU; BBIOMpaTh | UMETh TPEICTABICHUE O TPYAHOCTH
METOObl  MOAXOIAIIETO IIpEaCTaBICHUSA U | 3ala4¥  HaXOXACHHA TI'aMHIJIIbTOHOBA
00pabOTKH JaHHBIX. IyTH;
— BIIAJECTh IOHATHAMHU KOHEYHBIE U
CUETHBIE MHOXECTBA U YMEThb WHX
NPUMEHATH IIPU PELIECHUN 3a4aY;
- YMETh [IPUMEHSTH METOJ
MaTeMaTUYeCKON UHIYKIINH;
— yYMETb  MPUMEHATH  IPUHLMUII
Jrpuxie npu pemesuu 3anad.
TexcroBbie | — Permate pasHble 3aJa4d  MOBBIIICHHON
3a1a4u TPYIHOCTH;

— AHAJIM3UPOBATH YCIIOBHUC 3a1a4U, BBI6I/IpaTL
OINTUMAaJIbHBIN METO peUICHUsA 3aaa4u,
paccMaTpuBasa pa3InIHbIC METObI;

— CTPOUTH MOJICJIb PCIICHUA 3ala4l, MPOBOAUTH
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JI0Ka3aTeIbHbIC PACCY)KICHUS MPHU PCIICHUH
3a/1a4u;

— pemarb 3amaud, TpeOyromue nepedopa
BApHAHTOB, TIPOBEPKH  YCIOBUH,  BBIOOpA
ONTUMAJIBHOIO PE3yJIbTaTa;

—  AQHQJIA3UPOBaTh W HHTEPIPETUPOBATH

MIOJIyYEHHBIE pEIICHUs] B KOHTEKCTE YCIIOBUS
3aJ1auu, BBIOMPATH pelieHus, HE
[IPOTUBOpPEYAIINE KOHTEKCTY;

— [IEPEBOJIUTH MPU PELICHUU 3a1a41
nHpopmanuio u3 OAHONW (GOpMBI 3alKcH B
JIpYrylo, HCIOJb3ys MpU  HEOOXOIUMOCTH
CXEMBbI, TaOJINLIbI, TPAQUKH, THATPAMMBI.

B noBcegHeBHOM KWU3HM W TPU HU3Y4CHUH
JPYTUX NPEIMETOB:

— pemath NPaKTUYECKUE 3aJauyd M 33Ja4d U3
JPYTUX IPEIMETOB.

I'eomerpus

— Bnajets reoMeTpruYeCKUMH MTOHATHAMHE ITPU
pelIeHNH 3a7ad ¥ IPOBEICHUN MaTEeMaTHIECKUX
pacCyXIeHNH;

- CaMOCTOSITENIBHO (dbopMynpoBaTh
OTIpe/IeICHUS TCOMETPHUYECKUX buryp,
BBIJIBUTaTh THUIOTE3bl O HOBBIX CBOWCTBAaX H
MpU3HAKaX  T'EOMETPHUYECKHUX buryp u
000CHOBBIBATh WJIM OMPOBEPTaTh MX, 0000IIATH
WM KOHKPETHU3UPOBATh PE3Y/bTaThl Ha HOBBIX
Kjaccax (uryp, TpOBOAUTH B  HECIOXKHBIX
ciydasx KinaccupuKanuo (Guryp mno pazaudHbIM
OCHOBAHUSIM;

— HCCIIEeIOBaTh YEPTEXKHU, BKIIIOUAss KOMOUHAIMU
¢buryp, u3BIEKaTh, HUHTEPIPETUPOBATH U
peoOpa3oBHIBATH nHpopmaIuto,
MIPEJICTABICHHYIO HA YepPTEkKax;

- peuarthb 3a/1aun reOMEeTPUYECKOro
COJIep’KaHus, B TOM 4YHCIIE B CUTyalHsX, KOTIa
QITOPUTM pEIICHUS HE CJIeAyeT SBHO U3
yYCIOBUS,  BBINOJHATH  HEOOXOAMMBIE IS
pelIeHns 3a/1a4Ml JIOMOJHUTENbHbBIE TOCTPOSHUS,
HCCIIEeI0OBAaTh BO3MOXKHOCTh IPUMEHEHUSI TEOPEM
1 hopMyn AJis pelieHus 3aaaq;

— yMmetb (QOpMYyIHpOBaTH H
reOMEeTpUYECKUe YTBEPKICHUS;

— BJAJIETh MOHSATUSMHU CTEPEOMETPUU: MPHU3MA,
napajuieNienumnea, mupamMuIa, TeTpadip;

— WMeTb TpEeACTaBlIeHUs 00  akcuomax
CTEepEOMETPUU U CIEACTBHUSIX W3 HHUX U YMETh
MIPUMEHSTh UX TMPU PELICHUH 3a/1a4;

— yYMEThb CTPOWTH CEYEHHUS MHOTOTPAHHHUKOB C
WCIOJIb30BaHUEM PAa3JIMYHBIX METOJIOB, B TOM
qHcIie U METOia CIIE/IOB;

— UMETh TPEJCTABICHHE O CKPEUUBAIOIIUXCS

JO0Ka3bIBaTb

— Wwmers  mpencraBienue 00
aKCHOMAaTHYECKOM METOJIE;

— BJIAJACTH IIOHATUEM I‘eOMeTpI/I'-IeCKI/Ie
MeCTa TOYEK B IIPOCTPAHCTBE U YMETH
HpI/IMeHHTB X 11 pemeHI/m 3aaa4,

— yYMETh TNPUMEHSTH JUIsl PEIICHHS
3aga4 CBOICTBA IJTOCKHAX u
JIBYTPAHHBIX  YIJIOB, TPEXTPAHHOTO
yriia, TeOPEMbl KOCUHYCOB M CHHYCOB
JUTSI TPEXTPAHHOTO YTJIa;

- BJIAJCTh MOHSATHEM
NEePIEHANKYIIPHOS CEYCHUE TPU3MBI
U YMETh NMIPUMEHSATH €r0 MPHU PEIICHUH
3a7a4;

- HUMCETb MNpEaACTaBJICHUC
I[BOP'ICTBGHHOCTI/I IMIPpaBUJIbHBIX
MHOTI'OI'PAaHHUKOB;

— BJIQJICTh TIOHATHSAMHU IIEHTPAIBHOE U
napajyieIbHOE  IMPOCKTUPOBAHUE W
NPUMEHATh HMX TMPU  T[OCTPOCHHUH
CEYCHUN MHOTOTPAHHUKOB METOOM
MIPOEKITUH;

— HWMETh TNPEJCTaBICHUE O Pa3BepTKE
MHOTOTPaHHUKA M KpaTyailllieM IyTu
Ha MOBEPXHOCTU MHOTOI'PAHHMKA;

- HUMCTb MMPEACTaBJICHUC 0
KOHHYCCKHUX CCUCHUAX,
- HUMCTb MMPEACTaBJICHUC 0

Kacaromuxcs cepax U KOMOMHALUU
TEJI BpAIIeHUsI U YMETh IPUMEHATh X
IpU PELIeHNN 33/1aY;

— TOpPUMEHSATh TNpPH pelIeHUH 3a1ad
dopMyny paccTOSIHUA OT TOYKH JO
IJIOCKOCTH;
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MPSIMBIX B IPOCTPAHCTBE M YMETh HAXOIUTh YTOJI
U PacCTOSIHUE MEX]ly HUMH;

— TPUMEHATH TEOPEMBbl O MAPaAUICIHHOCTH
OpSIMBIX M IUIOCKOCTEH B TMPOCTPAHCTBE IMPH
pelIeHNN 3a1a4;

- YMETh MIPUMEHSTh napaulenbHOe
MIPOEKTUPOBAHUE JUIsl U300paXxkeHus: GUryp;

— yMETh TMPHUMEHATh NEPHEHANKYISIPHOCTH
MPSIMOH U TUIOCKOCTH TIPH PEIICHUHN 33]1a4;

—  BIaeTh  NOHATHUSMH  OPTOTOHAIBHOE
MPOEKTUPOBAHNE, HAKIOHHBIE W WX MPOEKIUH,
YyMETh  TNPHUMEHATh  TEOpeMy O  Tpex
MEPIIEHINKYIISIPaxX MPHU PEIICHUH 3a/1a4;

— BIAJETh TOHATHSAMH DPACCTOSHUE MEXIY
¢burypamu B IIPOCTPAHCTBE, o0t
MEPIICHAUKYIISP JIBYX CKPEIIUBAIOIINXCS
MPSIMBIX M YMETh TPUMEHSTh UX TPH PEIICHUH
3ajad;

— BIIQZICTh TIOHSATHEM YTOJ MEXIY MPSIMOW H
TUIOCKOCTBIO M yMETh MPHMEHSATh €ro IpH
peleHNN 3a1ag;

— BJAJETh MOHSATHAMHU JBYTPAHHBIA YrOJI, YTOJ
MEXJy  IUIOCKOCTSIMM,  NEpHEeHIUKYJISPHbIE
IUIOCKOCTU ¥ YMETh IPUMEHSATh UX NIPH PEILIEHUH
3ajay;

— BJIQJIETh MOHATUAMU NPU3MA, MMapauIeIeHIIe]]
U IPUMEHSTHh CBOMCTBA Mapajulelenunena IMpu
peLLIeHUH 3a]1a4;

—  BJaJeTb  IOHATHEM
napajiesienunes |
peLLeHNH 3a1a4;

— BJIQZIETh MOHATHEM IPSIMOYIOJIbHBIN MUPAMUJ,
9JIEMEHThl NPAaBUJIBHOM NHMpaMHIbl U YMETh
IIPUMEHATh UX NIPH PELICHUH 3a]ay,;

— HMeTh HpejcTaBiIeHHE O Teopeme Oiliepa,
IIPABUIIbHBIX MHOTOI'PaHHUKAX;

— BIIQJIETh IOHATHEM IUIOIAAM IOBEPXHOCTEH
MHOTOI'PaHHUKOB M YMETb NPUMEHSTH €ro IpH
pellIeHNH 3a1a4;

— BJIajeTh IOHATUSAMH  TeJda  BpalleHHs
(UMIMHIpP, KOHYC, ap U cdepa), UX CEUCHUs U
yYMETh NPUMEHSATh UX IIPU PELICHUH 337134,

— BJAJeTh MOHATHSAMM KacaTellbHbIE MpPSMbIC U
IUIOCKOCTU ¥ YMETh NPUMEHSTh U3 NPU PEIIeHUH
3ajauy;

— WMETh TMPEJCTAaBIICHUS__O BIHCAHHBIX U
ONMCAHHBIX cepax U YMETb NPUMEHATh UX NpU
pelIeHNH 3a1a4;

— BIIQJETh TMOHATUAMH 00BEM, OOBEMBI
MHOTOI'PaHHUKOB, TeJl BpalleHUs U MPUMEHSThH
UX IIPU PELIeHUH 3371a4;

MPAMOYTOJIbHBII
OPUMEHSTh €ro IMpH

— BJAQAETh pa3HbIMU CHOCOOaMU
3aJaHus HpSIMOﬁ YPpaBHCHUSAMHU U
YyMETb IIPUMEHATH IIPU  PELICHUU
3aj1a4;

— INPUMCHATHL HIpHU PCIICHUU 3adad U
JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBI
MCTOA U METO KOOPpAWHAT,

— UMETh Mpe/CTaBiIeHue 00 akcuomax

0o0beMa, IPUMEHATH (bopMyIIbl
00beMOB IPSIMOYTOJIBHOTO
napaJuleenuIesna, TIPHU3MBI "

NUpaMUIbl, TeTpadapa MpH pPEHICHUN
3a1ay;
- IPUMEHSITh TEOPEMBI 00
OTHOIIEHUSIX OOBEMOB TPH PEUICHUU
3a1ay;

- MPUMEHSTH WHTErpas TUIA
BBEIYHCIICHUS 00BEMOB u
MTOBEPXHOCTEN Tell BpallleHU,

BBIYUCIICHUS TUIOMIAAN C(hepruuecKoro
nosica 1 00beMa I1apoBOTo CJIOS;

— UMETH MPEACTABICHUE O JIBUKEHUIX
B IPOCTpaHCTBE:  MapaiieIbHOM
MEPEeHOCe, CUMMETPUU OTHOCHUTEIHHO
IJIOCKOCTH, LIEHTPaIbHON CUMMETPHH,
MOBOPOT € OTHOCUTEIBHO MPSIMOM,
BUHTOBOM CUMMETpUH, YMETh
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

— UMETh MpEeACTaBICHHE O IUIOUIaau
OpPTOTOHAJILHOM MPOEKINH;

- UMETh peJICTaBICHNE 0
TPEXIPaHHOM M MHOTOIPAHHOM YTJIE U
NPUMEHSTh CBOMCTBA IJIOCKUX YIIJIOB
MHOTOTPaHHOTO yrjla MpU pelIeHuU
3ajad;

— UMETh PEICTaBICHUS 0
npeoOpa3oBaHUU M0100US, TOMOTETUH
U yMEeTh IPUMEHSTh UX MPH PEHICHUU
3ajad;

— YMETb peuiaTh 3aJ1a4u Ha TIOCKOCTH
METOJaMU CTEPEOMETPUH;

— yMeTb TNpPUMEHATH  (opMyIbI
00BeMOB  MIpU  pEUIeHMH  3ajay
OUpaMUs, dJIEMEHThl  NPaBUIBHON

nupamMuibl U yMETb MNPUMCHATH HX
IIpyu pCIICHUHN 3a4a4;
— UMCTb NPCACTABJICHHUC O TCEOPECME

Oiinepa, HPaBUIIbHBIX
MHOTOT'paHHHKAX;
— BIIAQAETh TOHATHEM  IUIOLIAAU

HOBCpXHOCTeﬁ MHOT'OTpaHHUKOB U
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— UMETh TMPEJICTABICHUE O Pa3BEePTKE LUIMHIPA
¥ KOHyca, IUIOMAIN TOBEPXHOCTH IWIMHIPA H
KOHyCa, YMEThb MNPUMEHATh WX TPHU PEHICHUH
3a/ad;

— WMETh MPEJICTaBJICHUE O IUIomaau chepbl H
YMETh MMPUMEHSTH €T0 MPHU PEIICHUU 3a/1a4;

— yMeTh pemarh 3aJadd  Ha KOMOWHAIMH
MHOTOTPAaHHUKOB M TEJ BPALICHUS;

— HWMETh NPEICTABICHHE: 0 Tmoao0uu B
MPOCTPAHCTBE W YMETh pemiaTh 3aJadd  Ha
OTHOIIICHHE 00BeMOB " TIoaaen
MMOBEPXHOCTEN MOJOOHBIX (hUryp.

B noeceonesnoti sorcusnu u npu uzyuenuu opyaux
npeomemos:

— COCTaBJISITh C HCITOJIb30BAHUEM CBOMCTB
TeOMETPUYECKUX  (Guryp  MaTeMaTHdecKue
MOJCNH JUIsl PEIICHUs 3aJa4d MPaKTHIECKOTO
XapakTepa M 3a/Jad M3 CMEXKHBIX JIACIUTUINH,
HCCIIeIOBATH MOJTyYCHHBIC MOJICTTH u
HHTEPIPETUPOBATH PE3YIIbTAT.

YMETh NPHUMEHSATH €r0 MpPU PEIICHUU
3aJ1a4;

— BJIAJICTh MOHATHSAMH TeJla BPAIICHUS
(uMnuHIp, KOHYC, map u cdepa), Ux
CCUCHHUS U YMETh NMPUMEHATh UX TPHU
pElICHHUH 33]1aY;

— BJAJCTh IOHATUSIMH KacaTelIbHEIC
npsiMble HW  TUIOCKOCTH H  YMETh
MPUMCHSITh U3 MIPU PEIICHUN 33]1aY;

— MMETh MPEJCTABICHUS O BIUCAHHBIX
U ONHCAaHHBIX chepax ©  yMETh
MPUMEHSITh UX MPU PEIICHUU 3a/1a4;

— BJIAJETh MOHATUIMHA 00BEM, 00BEMEI
MHOTOTPAaHHUKOB, TEJ BpAIICHUS U
MPUMEHSITh UX MPU PEIICHUH 3a/1a4;

— UMETh TNPEJACTaBICHUE O Pa3BEPTKE
MWIMHIpPAa ©  KOHYyca, IUIOIIAJIN
MOBEPXHOCTH IWIMHIPA W KOHYCA,
YMETh TPUMEHSATh WX TPH PEIICHUN
3a7a4;

— WMETh TPEJCTaBICHUE O IUIOMAIH
chepbl U yMETh NMPUMEHATH €ro TpH
pEIICHUY 3a/1a4;

— yMeTh pemarh 3a7a4d = Ha
KOMOWHAIIMM MHOTOTPAHHHUKOB U TEI
BpaIleHNUS,

— AMETh MPEJCTaBICHUE O MOJI00NH B
MIPOCTPAHCTBE W YMETH PEIIaTh 3a7a9u
Ha OTHOILIEHHE O0BEMOB M ILIOLIAACH
MOBEPXHOCTEN MOA0OHBIX (hUryp.

B noBcenHeBHOW JKM3HU M TIPH
W3YYCHUU JPYTHX MPEAMETOB:

— COCTaBISITh C HCIOJIb30BAaHUEM
CBOMCTB  TeoMeTpuyeckux  (uryp
MaTeMaTHYeCKue MO/JIeNH TUIS
pelieHus  3aJa4  MPAKTUYECKOTO
XapakTepa W 3aJad U3 CMEXKHBIX
JUCIUILINH, UCCIIEZIOBATh
MOJIy4YeHHbIE MO/JIeH u

UHTEPIPETUPOBATH PE3yNbTaT.

Bekropsl u
KOOpAWHAT
Bl B
IIPOCTPAHCT
BE

— Bnagets
KOOP/JMHATHI;
— YMETh BBINOJIHATH ONEPALUN HaJ BEKTOPAMH;
—  UCIIONB30BaTh CKAJSIPHOE IIPOU3BEICHUE
BEKTOPOB IIPU PELIECHUH 3a/ay;

— TPUMEHATh YpaBHEHHUE IUIOCKOCTH, (popmyry
paccTosiHUS MEXIYy TOYKaMH, ypaBHEHHE cepsl
IIpY PELLICHUH 3a]1ay4;

— IPUMEHATH BEKTOPBl U METOJ KOOpPAMHAT B
IPOCTPAHCTBE NIPHU PEIICHUU 3a/1a4;

TIOHATHUAMN BCKTOPHBI u ux

— HaXOJHTb 00BeM HapaJiieyjcnuIcaa
u TeTpas’apa, 3aJaHHBIX
KOOpAWHAaTaMH CBOUX BCPIIHNH;

— 3aJaBaTb NpAMYIO B IIPOCTPAHCTBE;
— HaXO0OUThb pPaCCTOSAHUC OT TOYKH IO
IJIOCKOCTH B CUCTCMEC KOOPAWHAT,

- HaxXoIuTb  pacCCTOSIHUC MCKAY
CKpCHINBAOIINUMHUCA NIpsAMBIMH,
3aIaHHBIMU B CUCTEMC KOOpPJAUHAT.
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— NPUMEHATh ypaBHEHUE IIOCKOCTH, (opmyry
paccTOsIHUSL MEXJly TOUYKaMH, YpaBHEHHE C(epsl
IIpU pELICHNUH 33]1a4;

— INPUMEHATh BEKTOPbl U METOJ KOOpPAMHAT B
IIPOCTPAHCTBE MIPH PEIICHUH 3a]1au.

Ucropus — Mmetp npencraBiaeHue 0 BKIAJE BbIAAIOIINXCA
MaTe€MaTuK | MaTEMATUKOB B Pa3sBUTHE HAYKH,
" — I[IOHMMAaTh pPOJIb MAaTEMaTUKU B Pa3BUTHU

Poccumn.
Meronasl — Hcmonp3oBath OCHOBHBIC METOIFRI | — IPUMCHSTH MaTE€MaTUYECKHE
MaTEeMaTHK | JOKAa3aTeIbCTBA, IPOBOAWTH AOKA3aTEIBLCTBO U | 3HAHUA K HUCCIICIOBAHUIO
u OKpYKaroliero Mupa (MOJIeIMPOBAHUE

BBITIOJIHATH ONPOBEPKEHUE;

— IPUMEHATH OCHOBHBIE METOABI PEIICHUS
MaTeMaTH4ECKUX 3a/1a4;

— Ha OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEH
B IPUPOJAE XapaKTepu3OBaTb KpacoTy H
COBEPUICHCTBO  OKpPYXAalOLIETO  MHpa U
MIPOU3BEICHUN HCKYCCTBA;

— TOPUMEHATh IPOCTEHIIME  IPOrpPAMMHBIE
CpeicTBa M AJNEKTPOHHOKOMMYHUKAILIMOHHBIE
CUCTEMBI IIPH PEUIEHUM MaTEMaTHYECKHUX 3a/1ay;
— MOJIB30BaThCS MPUKIAJHBIMU IIPOTpaMMaMu U
IIPOrpaMMaMH  CHMBOJIbHBIX BBIYMCIICHHUN [UIS
UCCIIEIOBAHUS] MATEMAaTUYECKUX 0OBEKTOB.

Gu3MYEeCKUX  TPOIECCOB,  3a7auu
HKOHOMHUKH).
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3. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

3.1. O0bem yuyeOHOMH JUCHUNIMHBI U BUIbI Y4eOHOH padoThI

O0bem
Bua yyeOHoM padoThI
4acos
MakcumasabHasi yueOHas Harpy3ka (Bcero) 234
Oobs3aTesibHAs ayIMTOPHAS y4eOHAst HAarpy3Ka (Bcero) 32
B TOM YHUCJIE:

TEOPETUYECKUE 3aHATUSA 32
NPAaKTUYECKUE 3aHATUS -
CamocTosiTe1bHast padoTa 196 /198

[IpomesxkyTouHas arrectanus B popme sxzamena 6
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3.2. TemaTuueckuii mi1an u cogep:kanue yueonoi aucuumianusl OYIL.08 MATEMATHUKA

HaunmenoBanme Conepxxanue y4eOHOro MaTrepuasa, CTyJleHTOB O0be | YpoBeHb
pa3iesioB U TeM M OCBOEHUS
4acoB
1 2 3 4
Pazgen 1. 10
YucaoBblie
OyKBeHHbIE
BbIpaKeHUs
Tema 1.1. Conepxxanue yueOHOro Marepuaja 2
HeiictBurenbubie | 1 ‘ Brenenne JleiicTBuTeNbHBIE YKCIa. MHOTOUYJIEHBI OT OJHON MEPEMEHHOMN
qyucJjaa IToBTOpenue. Pemienne 3a1a4 ¢ UCNOIB30BAaHUEM CBOMCTB YHMCENl U CUCTEM CUMCIICHHMS, IETUMOCTH, JI0JIEW U YacTel, MpOIEHTOB,
OK 1-9 Moyiel yncen. PereHue 3amad ¢ UCIOIb30BAaHUEM CBOMCTB CTEIEHEH M KOpHEH, MHOTOWICHOB, IPE0o0pa30BaHI MHOTOWICHOB U

JPOOHO-PalOHAJIBHBIX JINHEHHBIX, KBaJPATHBIX U JIPOOHO-paIlMOHANIBHBIX YPaBHEHHH U UX cuUcTeM. PelieHue 3aad ¢ MOMOIIbI0
YHCIOBBIX HEPaBEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOH, ¢ MPHUMEHEHHEM H300pa)KeHHS YHCIOBBIX IPOMEXKYTKOB.
Perienre 3amau ¢ WCIONB30BAaHMEM YHWCIOBBIX (PYHKIME M uX rpadukos. Vcrnonp3oBaHue CBOWCTB M Ipa)MKOB JIMHEHHBIX H

o v — o
KBaIpaTHYHBIX (YHKIMI, 0OpaTHOW NPONOPUMOHATIBHOCTH M QyHKIMHU Y =4 . ['padmueckoe pemeHne ypaBHeHHH 1 HEPAaBEHCTB.

2 | KOMIIeKCHBIE YrcIa.

Hcnonp3oBanue onepanuil HaJi MHOXECTBAMM U BBICKa3bIBaHUSIMU. VICIIonb30BaHHME HEPAaBEHCTB M CUCTEM HEPABEHCTB C OIHOU
NEPEeMEHHOM, YHCIIOBBIX NPOMEKYTKOB, WX OOBEIMHEHHH M mepeceueHHi. [IpuMeHeHHe NpHU pelIeHWH 3a1ad CBOMCTB
apu(pMETHYECKOI U TEOMETPUUECKOM ITPOrpeccuu, CYMMUPOBaHHsI OECKOHEYHOM CXOISILEHCS FeOMETPUIEeCKON MPOrPEeCcCHH.
MHoXecTBa (UHCIOBBIE, TE€OMETPUUECKUX (QUTYp). XapaKTEPHUCTHYECKOE CBOMCTBO, 3JIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE,
OeckoHeuHOe MHOXeCTBO. Crioco0b! 3aanus MHOXeCTB [ToaMHOKecTBO. OTHOIICHHS IPUHAJIKHOCTH, BKIIOYEHHUS, PAaBEHCTBA.
Omnepammu Hax MHOXecTBamu. Kpyru Oitnepa. Koneunbie m OGeckOoHEUHbIE, CUETHBIE W HECUETHBIE MHOXKeCTBa. VICTHHHBIE U
JIO)KHBIE BBICKA3bIBAHUS, OINEpAallMM HaJl BBICKAa3bIBAHMSAMHU. AireOpa BbICKa3blBaHWN. CBsA3b BBICKA3bIBAHMN C MHOXECTBAMHU.
KBaHTOpBI CyIIeCTBOBAaHHS M BCEOOIIHOCTH. 3aKOHBI JOTMKH. OCHOBHBIE JIOTHMYECKHE MpaBwia. PelneHne JOrHYecKux 3agad C
HCTIONIb30BAaHUEM KpYroB Oiiepa, OCHOBHBIX JIOTMYECKUX MpaBWiI. YMo3akiaroueHus. OOOCHOBaHMS M JI0Ka3aTEIbCTBO B
mareMatuke. Teopembl. Buapl MaTeMaTHUeCKUX YTBEpKACHUN. Bunpl nokazarenscTB. MaremaTuueckast MHIYKIMS. Y TBEPKICHHUS:
oOpaTHOE MaHHOMY, IPOTHBOIIOJIIOKHOE, OOpPaTHOE NPOTHBOMOIOXHOMY IaHHOMY. lIpu3HaK M CBOHCTBO, HEOOXOOWMBIE U
nocratounsle ycnous. OcHoBHas Teopema apudmernku. OctaTku U cpaBHeHms. Anroputm EBkimma. Kwuraiickas teopema 06
octaTkax. Manas teopema depma. q-udHBIE CHUCTEMBI cuncieHus. OyHKIMA Dinepa, YUCIo U CyMMa JEIHUTENeH HAaTypalbHOrO
yrcna. [lepBuuHbIe NpeCTaBIeHNS O MHOXKECTBE KOMIUIEKCHBIX ducel. JIeHCTBHS C KOMIUIEKCHBIMH dHciamMu. KoMmIueKcHO
COTIPsDKEHHBIE Ynciia. Moaynb M apryMeHT duciia. TpuroHomerpmdeckas (opma KOMIUICKCHOTO YHCia. PelieHrne ypaBHEHWH B
KOMIUTEKCHBIX YHCIIax.

3 \ Apudmernueckue ASUCTBH HAl YUCIAMU

Teopema Buera, Teopema besy. [IpuBonumble n HempuBoauMEIe MHOrowIeHsl. OCHOBHas Teopema anreOpsl. CHMMETpHUYecKue
MHOTOWIEHHI. LlerouncienHsie 1 eno3Hayasie MHOTOWIeHH!. JnodanToBs! ypaBHenus. Llemasie npobu. Teopema depma o cymme
kBajpaToB. CyMMBI U psi/ibl, METOABI CYMMHPOBAHHMS U MPU3HAKH CXOIMMOCTH. TeopeMbl 0 IpHONMKEHUN ICHCTBUTEIBHBIX YHCE
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Pemenne 3amaq ¢ MoMOIIBIO YHCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OAHOW IEPEMEHHOH, ¢ IPUMEHEHHEM H300paskeHHs

YHCIIOBBIX MPOMEXYTKOB. PelieHue 3a1a4 ¢ HUCIOIb30BAaHUEM YHCIIOBBIX (DYHKIMH M mX rpadukoB. Vcronp3oBaHne CBOMCTB 1
o o o H

rpadyKoB JMHEWHBIX M KBaJpAaTUUHBIX (YHKLHWH, O0OpaTHOM MpPOMOPHHMOHAIBHOCTH WU (QYHKIUH y=r- I'pacmueckoe pemenne

YpaBHEHUH U HEpaBEHCTB. lcnonp30BaHHE omepaiyii Haj MHOKECTBAMM M BBICKa3bIBaHUSAMH. VIcnonb3oBaHUE HEPABEHCTB U

CHCTEM HEpaBEHCTB C OJHON IEPEMEHHOH, YMCIIOBBIX TPOMEXYTKOB, MX OObeAMHEHHMH u mepecedeHuil. [IpumeneHune npu

peUICHUN 3ada4d CBOWCTB apPchMeTPI‘IeCKOﬁ u l"eOMeTpPI‘-IeCKOfI nporpeccuu, CyMMHUPOBaHUA OECKOHEUHOM CXOZ[HHlefICSI
FeOMeT‘pI/I‘{eCKOﬁ IIporpecCcun

4 ‘ Apudmernueckre ASHCTBYS HaJl KOMIUICKCHBIMHU YHCIAMH B Pa3HBIX (DOpMax 3aIucH.

Paznen 2. 30
KopHu, crenenu u
Jorapu¢pmsl
Tema 2.1. Conepxxanue yueOHOro Marepuasa 2 2
Kopens crenenn n | 1 | Kopens cTenenu n
OK 1-9 2 | CtenieHu ¢ parMoHaIBHBIMU TIOKA3aTEIISIMHA, X CBOMCTBA 2
3 | CBolicTBa CTENEHHU C ACHCTBUTEILHBIM IOKA3aTEIEM, CBOMCTBA CTEICHHU. 2
CamocrosiTejibHasi paboTa CTYJIeHTOB 12
1 | CBoiicTBa cTENEHH ¢ IEHCTBUTEILHBIM [TIOKA3aTEIEM.
2 | Crenennas ¢yHKIMs U ee cBOWCTBa U rpaduk. MppanuoHaiibHble ypaBHEHUs
3 | CBolicTBa CTEIEHHU C IEHCTBUTEIHLHBIM ITOKA3aTEIIEM.
4 | Pemennie uppanmoHaIbHBIX YPaBHCHUM.
5 | Pemenne nmoka3atenpbHBIX ypaBHEHHI. PeneHne npukiagaeixX 3a1ad.
6 | IIpocreiimume noka3aTenbHbIE YpaBHEHUS U HepaBeHCTBa. [lokazarenbHas QyHKIMS U €€ CBOWCTBA
u rpapuk. Yucno u ¢yHkius e”.CHCTEMBI MOKA3aTeNbHBIX, JOTAPU(PMUUCCKAX M HPPAIHOHATbLHBIX
YpaBHEHUH.
Tema 2.2. Copep:xaHue y4e0OHOro MmaTepuaja 2 2
Jlorapugmsl 1 ‘ Jlorapudwm uuncna, cBoiicta sjorapudma. OCHOBHOE J0orapuPMHUIECKOE TOXKICCTBO.
OK 1-9 CamocrosiTeIbHasi pa6oTa CTY/JIeHTOB 16

.HOl"apI/I(l)M IMPOU3BCACHU A, YACTHOI'O, CTCIICHU ; ICPCXO0J K HOBOMY OCHOBAHHIO.

JlecsITUUHBIN U HATYpaNbHBIN JTorapruMbl, YUCTIO €.

Hecsituunsiii norapudm. HatypanbHelii ntorapudgm.

IIpeo6pazoBanue orapuMUIECKUX BbIPOKEHUH.

OB WN -

[IpeoOpa3oBaHue paliOHAIBHBIX, HPPALIMOHAIBHBIX, CTETIEHHBIX, IOKA3aTENbHBIX U JIOrapu()MUUIECKUX
BBIPAXKCHUM.

6 | IIpeoOpazoBaHue pallMOHATbHBIX, UPPALMOHAIBHBIX, CTETIEHHBIX, TOKA3aTeIbHBIX U JIOTapU(YMUUIECKUX
BBIPAXKCHUI
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7 | Haxoxenue 3HayeHui jorapudma no npou3BoJIbHOMY OCHOBAHHUIO.
8 | JlorapupmupoBaHue U MOTCHIMPOBAHNE BBIPAKECHUI.
9 | IlpubnmxeHHbIC BHIYMCICHUS U PEIICHUS IPUKJIAIHBIX 33124

Tema 2.3. Conepxxanue yueOHOro Marepuasa 2 2
Pemenue 1 ‘ Pemenue norapuMu4eckux ypaBHEHHIA.
MOKa3aTeJbHbIX U | Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBa. Jlorapudmuueckas (yHKIUS UM ee CBOMCTBa W rpaduk. Cucremsb
Jorapu(pMuUUYeCKHX | MOKAa3aTENbHbIX, JOrapuMUIECKUX ¥ UPPALMOHANIBHBIX ypaBHEHHH. CHCTEMBI OKA3aTENbHBIX, JOrapuPMUIECKUX U
ypaBHeH“ﬁ u HUppannoHaJIbHbBIX HEPABECHCTB.
HEPaBeHCTB.
OK 1-9
Pazpnen 3. 24
IIpsimble u
IIJIOCKOCTH B
NPOCTPAHCTBE
Tema 3.1. Conep:xaHue y4eOHOro Marepuaja 2 2
IIpsimMble n 1 | OcHOBHBIE OHSATHS CTEPEOMETPUHI
IJIOCKOCTH B 2 | Ilepecekaromiuecs, mapajiieIbHbIC U CKPEIIUBAIOIINECS TPSIMbIC. YTOJ MEXIY IPSIMBIMHU B
NPOCTPaHCTBeE. MIPOCTPAHCTBE
OK 1-9 CaMocTosiTe/IbHasi paboTa CTYAEHTOB 12
1 | loBTropenue. Pemienue 3amayd ¢ UCMOJIBb30BAaHHEM CBOMCTB (DMI'Yp Ha IUIOCKOCTH. PelieHue 3ajad Ha JI0Ka3aTelbCTBO W
HOCTPOCHUE KOHTpIpUMEpoB. [IpuMeneHne npocTeinx Jorudeckux npasui. PeleHue 3a1a4 ¢ UCMOIb30BaHUEM TEOPEM O
TPEYTrONbHUKAX, COOTHOLIEHUH B NPAMOYTOJBHBIX TPEYrodbHUKAX, (DaKTOB, CBS3aHHBIX C YETHIPEXyroibHUKaMH. Pemienue
3a]a4 C UCIIOJIb30BaHUEM (DaKTOB, CBSI3aHHBIX C OKPY)KHOCTSAMH. PemieHne 3amay Ha M3MEPEHHs Ha IUIOCKOCTH, BBHIYMCICHUS
e 1 rwomaned. HarmsinHas crepeomerpus. Ilpusma, mapamnenenumnen, nupamuna, Terpasap. OCHOBHBIE TOHATHUS
TEOMETPHUH B NIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHHU U CIEACTBHA U3 HUX. [loHsTHE 00 akcnomaTHieckoM Merone. Teopema
Menenasg st terpasdzapa. IloctpoeHne cedyeHHH MHOIOTPAaHHUKOB METONOM CIIeNOB. lIeHTpaslbHOE NPOEKTHPOBAHUE.
ITocTpoeHne ceueHnii MHOTOTPAHHUKOB METOAOM MPOEKLIHK.
2 TeOpeMLI O MapaJUICJIbHOCTH IIPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBC
3 | CkpemuBaromuecs MpsiMbIe B IIPOCTPAHCTBE. YTOI MEXITy HUMH. MeTOIbI HaXOXKACHUS PACCTOSHAN MEXKIY
CKpEIIMBAIOIIMMHUCS TPSMBIMH.. TeopeMbl 0 MapaIeIbHOCTH NPSAMBIX U INIOCKOCTEH B IpocTpaHcTse. [lapamiensHoe
NPOSKTUPOBaHKE U H300paxkeHue Guryp. 'eoMeTprdeckre Mecta TOUeK B IPOCTPaHCTBE. [lepIeHIuKyISpHOCTD IPSIMON 1
TI0cKOCTH. OpTOrOHANBHOE MPOSKTHPOBAHHE.
4 HpI/I3HaKI/I B3aMMHOI'0 PACIIOJIOKCHUA MTPSAMBIX Yron MCKAY ITIPAMBIMH.
5 HapannenLHoe IIPOCKTUPOBAHUC U I/1306pa)K6HI/Ie (I)I/Il“yp
6 | CkpemuBaromuecs MpsiMbIE B IIPOCTPAHCTBE. YTOI MEXITy HUMH. MeTOIbI HaXOXKACHUS PACCTOSHUN MEXKIY
CKPEIIMBAIOIIMMHUCS TPSIMBIMH.
Tema 3.3. Coaepikanue yueOHOro MaTepuajia 2 3
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Hepnenaukyaspuoc | 1 ‘ [leprieHAMKYISIPHOCTD NPSIMOM U NIJIOCKOCTH, MPU3HAKU U CBOKCTBA.
Th NPAMBIX H CamocrosiTesibHast padoTa CTYICHTOB 12
IJIOCKOCTEeH 1 | Haknonnsle u mpoexrmu. Teopema o Tpex nepneHauKyinspax. Buasl rerpasnpoB. OpToneHTpUYeCKUH TETPadap, KapKacHbIN
OK 1-9 TeTpa’ip, PABHOTPAHHBIN TeTpasap. [IpAMoyroibHEIA TeTpasap. MenauaHbl M OUMeTHaHbl TeTpalapa. JloctpanBanue
TeTpa’ipa 0 Napajienenumnena. Pacctosuus Mexny Gurypamu B mpoctpancTBe. OOLHiA IEPICHIUKYIISIP ABYX
CKpCHIMBAIOIIUXCA MTPAMBIX. Ve B IIPOCTPAHCTBEC. HCpHCHILI/IKyﬂHpHLIG IINIOCKOCTH. Hnomam, OpTOFOHaHBHOﬁ MMPOCKIH.
[lepnienaukynspHoe cedeHue NpusMsl. TpexrpaHHbIi 1 MHOrorpaHHbli yroin. CBoMcTBa INIOCKHUX YTJII0B MHOTOTPaHHOIO yria.
CBo¥CTBa TUIOCKUX U IBYTPaHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOTO YyIJa.
2 | Teopema o Tpex nepneHaukyisapax. [lepneHIuKyIsap U HAaKJIOHHAS K IIOCKOCTH.
3 HpI/I3HaKI/I NEPHCHAUKYIAPHOCTU NIPAMBIX U IUIOCKOCTEI B TMPOCTPAHCTBC. TeopeMa O TPEX MCPNCHAUKYJISApax.
4 | Ilpu3Haky u cBOMCTBA NapajuIeNbHbIX U MEPHEHAUKYISPHBIX IIOCKOCTEH
5 | [Ipaktuueckas pabota PaccTosiHuE OT TOYKHU JI0 IIIOCKOCTH, OT MIPSIMO# /10 TUIOCKOCTH, PACCTOSIHHE
MEXY TIIIOCKOCTAMU
6 | Buapl MmaTemaTHueckux yrBepiaeHHNA. Buipl nokazaTenbcTB. Maremarnueckass MHIYKIHS. Y TBEPKICHUs: 00paTHOe
JaHHOMY, MPOTHUBOIIOJO0XKHOEC, 06paTHO€ TMPOTUBOIIOJIO)KHOMY JaHHOMY
7 | [TapannensHOE TPOSKTHPOBAHKE U €TO CBOMCTBA.
8 | Bunel MHOrorpanHuKoB. Pa3BepTku MHOrorpanHuka. Kparyaiinme myTH Ha HOBEpXHOCTH MHOTrorpaHHuka. Teopema Difnepa.
ITpaBubHBIE MHOTOTPaHHUKHU. J[BOICTBEHHOCTH MPAaBMIBHBIX MHOTOrpaHHUKOB. [Ipu3ma. [apannenenumnexn. CoiicTBa
napasuienenuneaa. [Ipsmoyronsusiit napannenenumnen. Haxmonnsie mpusmsl. [Tupamuaa. Buner mupamua. 31eMeHTHI
NpaBUWIBHOW NUpaMuibl. [IMpaMusibl ¢ pABHOHAKIIOHEHHBIME PEOpaMu M IPaHsSMH, X OCHOBHbIE cBoicTBa. [lnommaau
INOBEPXHOCTEU MHOI'OI'PAHHUKOB.
Paznen 4. 12
KomOunaTopuka
Tema 4.1. Conep:xaHue y4eOHOro Marepuaja 2
IIpaBuana 1 ‘ DneMeHThl KoMOnHaTOpuKu. OCHOBHBIC MOHATHS KOMOMHATOPUKH. 2
KOMOUHATOPUKH [oBropenue. Penenuie 3a1a4 Ha Tabin4HOE U rpaduuecKkoe MpeACTaBICHUE JaHHBIX
OK 1-9 CamMocTosiTe;IbHAasi paboTa CTYAEHTOB 12
1 | ®opmynbl uKCIa IEpecTaHOBOK, pa3MeleHUN, coueTaHu
2 | IIpaktuueckas paborta PernieHrne KoMOMHATOPHBIX 3a/1a4.
3 | bunom HerotoHa u Tpeyronpnuk [lackans
4 | Tlpukitagabie 3a0a49H.
Pa3znea 5. 18
Koopannartsl n
BEKTOpa
Tema S.1Metox Coaepikanue y4eOHOr0 MaTepuajia 2 2

KOOPIHHAT B
NPOCTPAHCTBeE.

1

I[eKapTOBLI KOOPAWHATHI B TPOCTPAHCTBC. BCKTOpH.

2

Vron MCIKY BEKTOpaMU. CKaJ’IﬂpHOC MMPOU3BCACHUC. ypaBHeHI/IG IJIOCKOCTH. (I)opMyna PacCTOAHUA MCIKAY TOYKAMU.
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BekTopbi VYpasHenue cdepsl. Popmyna paccTOSHHS OT TOUKH J10 TWTOcKOCcTH. CriocoObl 3ajaHusl IPSIMON ypaBHEHUSIMU.
Pemenue 3a/1a4 U JO0Ka3aTCJIbCTBO TCOPEM C MOMOLIBKO BEKTOPOB 1 METOJOM KOOPAWHAT
OK 1-9 CamocrosiTesibHast padoTa CTYICHTOB 16
1 | Vron mexay Bekropamu. Koopaunatel Bekropa. CKaiasipHOE MPOU3BEICHUE BEKTOPOB.
2 CKanﬂpﬂoe MPOU3BCIACHUC BEKTOPOB. TeopeMa O Pa3JIOKCHUHU BEKTOpPA 110 TPEM HCKOMILIAHAPHBIM BEKTOpaM
3 | Kommmneapusie BEKTOPHI
4 | Kommnianapsele BeKTOphl. PasznoxkeHnue mo TpeM HEeKOMILIAHAPHBIM BEKTOPAM.
5 | YpaBuenue miockocti. @opmyna paccTOSHHUS MEXAY TOUKaMHu. Y paBHeHHe cepbl. DopMysa paccToSHUS OT TOUKHU JI0
iockocTH. CocoObl 3ajaHusl MPSIMOH, YpaBHEHUSIMU.
6 | Mcnonp3oBaHne KOOPAMHAT M BEKTOPOB MPHU PEIICHUHA MAaTEMATHYCCKUX M MPUKIIAHBIX 33]1ad.
7 | Bextopsl. JleicTBUS ¢ BEKTOpaMu
8 | JlekapToBa crcTeMa KOOPJMHAT B TPOCTPAHCTBE
9 | CkanspHOE ITPOU3BEICHNE BEKTOPOB.
10 ‘ Pemenune 3a7a4 1 J0Ka3aTCJIbCTBO TECOPEM C IMOMOLILIO BEKTOPOB U METOIOM KOOPIUHAT.
Paznen 6. 30
OcHoOBBI
TPUTOHOMETPHH
Tema 6.1. Copep:xaHue y4e0HOIr0 MmaTepuaja 2 3
Tpuronomerpudeck | 1 | OcHoBHbIe TOHATHS. CHHYC, KOCUHYC, TAHTE€HC ¥ KOTAHT€HC MPOU3BOJBHOTO YIJIa. Pajmannas mepa yria,
He BbIPAKEHUS TPUTOHOMETPHUUECKAsE OKPY)KHOCTh. TpuroHomerpuueckue GyHKIMU YUCeT U YriioB. DopMysibl IPUBEACHHS, CIOKEHHS
OK 1-9 TPUTOHOMETPHUUECKUX (DYHKIHH, (POPMYITBI JBOMHOrO U MOJOBUHHOIO aprymeHTa. [Ipeobpa3oBaHue CyMMBbI, Pa3HOCTH B
NPOU3BE/ICHHE TPUTOHOMETPHYECKUX (BYHKIMH, 1 Ha000poT. Hynu (yHKIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTh. Haubonpliee u HauMmensbliee 3HaueHune GpyHkimu. [lepuoandeckue GyHKIMKM U HAUMEHbBIIHH epuo. YeTHbie
Y HeYeTHbIe (YHKIHH.
CamocrosiTejibHasi paboTa CTYJ1eHTOB 18
1 | PaguaHHbIi METOT M3MEPEHUS YTJIOB BPAIIEHUS U CBS3b C TPAIyCHON MEPOM.
2 | PaguaHHbIi MeTO U3MEPEHUS YTIIOB BPAIlIEHHUs U CBSI3b C TPAJAYCHOM MEpOH.
3 | OyHKIMH «aIpOOHAs YacTh YMCIIA» Y ={ X} ¥ «Iiejas yacTh Yiciay y =[x ]. Tpuronomerpudeckne GyHKIIUN THCTOBOTO
apryMeHTa y X = C0S, Y X =8in, y X =tg, y X = ctg . CoiicTBa u rpaduKu TpUrOHOMETpHUIeCKUX PyHKImMiA. OGpaTHBIC
TpUTOHOMETpHUYecKre (QYHKIINH, UX TIaBHBIC 3HAUCHHUS, CBOMCTBA U TPpauKu.
Tema 6.2. Conepxanue yueOHOro Marepuaa 2 2
Dopmy.ibl 1 ‘ OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKAECTBA. DOPMYIIbI TPUBEACHUS 2
TPUTOHOMETPHH. DOpMYITHI CIIOKEHUS TPUTOHOMETPHIECKIX (QYHKITHH, (QOpMyIIBl IpUBeIeHU, (OpMYIBI ABOIHOTO apryMeHTa.
OK 1-9 2 ‘ [TpeoOpa3oBaHysi TPUTOHOMETPUUYECKHIX BBIPAKEHHIA. 2
DOpMyITH IPUBEICHNUS, CIIOKECHUS TPUTOHOMETPUIECKUX (HYHKINH, POPMYITBI JBOHHOTO M MIOIOBUHHOTO apTyMEHTA.
[IpeoOpa3oBaHue CyMMBI, Pa3HOCTH B IPOM3BEICHIE TPUTOHOMETPHUICCKUX (DYHKITHIA, 1 HA000pOT
CamocrosiTesibHast padoTa CTYICHTOB 8
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OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA

DOopMYJIbI CIOKEHUS, YABOCHHUS

[TpeoOpa3oBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIMN B TPOU3BEACHUE

IIpeobpazoBaHne MPOU3BEICHUS TPUTOHOMETPHUECKUX (PYHKIUI B CYMMY.

Ol RIWINF

[TpeobpazoBaHus TPUTOHOMETPUIECKHUX BBIPAKCHU.

Tema 6.3. Conepxxanue yueOHOro Marepuasa 2 2
IIpocreiimmue 1 ‘ Tpuronomerpudeckue ypaBHEHUS )51 HEPaBEHCTBA
TPUTOHOMETPHUIECK | ApKKOCHHYC, apKCHHYC, apKTaHT€HC YKciaa. APKKOTAaHIe€HC YHcia.
ve ypaBHeHMS, TpuroHomerpuueckue ypaBHeHus.. OJTHOPOAHBIE TPUTOHOMETPHYCCKHE YPABHEHHS
HepaBeHCTBa CamocTosiTeIbHAs1 padoTa CTY/IEHTOB 6

OK 1-9 1 ‘ [IpocTenmme TpPUroHOMETPUYECKHE YPABHEHNS] U HEPABEHCTBA.
Perrenne npocTefmmx TPUrOHOMETPHYECKNX HepaBeHCTB. [IpocTeiine CHCTeMBI TPHTOHOMETPHISCKUX YPAaBHEHUH.
2 ‘ OO6paTHbI€ TPUTOHOMETpUYECKUE QYHKIINH
Hynu QyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTL. Haubonbliiee u HauMeHblee 3Ha4eHne (HyHKIIMH.
[Tepronuueckue GyHKIMU 1 HAUMEHBIINI nepro. YeTHble u HeueTHbIe GyHKIMU. DYHKIMN «ApOOHAs YacTh yucia» y ={X} u
«1enas 4yacthb uncia» y =[x]. OOpaTHbIe TPUTOHOMETPUYICCKUE (DYHKITUH, WX TJIABHBIC 3HAUCHHSI, CBOMCTBA U IPadhUKH

Paznen 7. 16

DyHKUUHA

Tema 7.1. Conep:xaHue y4eOHOro MmaTepuasa 2 2

DyHKIUHA, UX 1 | ®ynxupn. CroiictBa GyHkimn. OGpaTHbIE GYHKIHH.

CBOliCTBA JIBWKEHHMSI B IIPOCTPAHCTBE: MapaJUIeIbHBINA MEPEHOC, CHMMETPHUsI OTHOCUTEIBHO ITOCKOCTH, LICHTPAIbHASI CHMMETPHS, TIOBOPOT

 rpaduKH OTHOCHTENBHO TpsMoii. [Ipeobpa3zoBanue mogobus, roMoTeTus. Pemerne 3a1a4q Ha IIOCKOCTH C HCIIONB30BAHHEM

OK 1-9 CTepeoMeTpHUYECKUX MeTo/10B. B3anMHo obpatHbie pyHkuuu. ['padurku B3auMHO 00paTHBIX (HYHKIHUH.
2 ‘ CrerneHHbIe, TOKa3aTeNIbHBIC, JJOTAaPU(PMUUECKUE U TPUTOHOMETPHUIECKUE (QYHKITUH. 2
Hynu ¢yHKIMH, OpPOMEXYTKH 3HAKOINOCTOSHCTBA, MOHOTOHHOCTh. Hambombliee ¥ HaWMEHbIIEGe 3HAYCHHE (YHKIUH.
IMepuonnueckue dynxuun. YerHocTh U HedeTHOCTh GyHKIWL. CrnoxHbie QyHkuun. TpuroHomerpudeckue GyHKIUA y = COS X , Y
= sinx , y = tgx . Oyakuuay = ctg x. CBolicTBa ¥ rpaduku TpuroHoMmerpuiecknx (yaxumid.Jlorapudpmudeckne ypaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckas QyHKIus i ee cBoiicTBa U rpaduk. CrenenHas GyHKIUS 1 ee CBOMCTBA U rpaduK
3 ‘ IIpeoOpazoBanus rpagukoB GyHKINN 2
Mertox WHTEpBaJIOB U pemIeHHs HepaBeHCTB. lIpeoOpa3oBaHus TpauKoB (GYHKIUH: CIOBUT BHOIb KOOPIUHATHBIX OCEH,
PACTsDKCHHE U CKATHE, OTPAXKEHHUE OTHOCHTEIIPHO KOOPIMHATHBIX Oceil. I paduueckue METObl pelieHrs YpaBHEHHU 1 HEPABEHCTB
CamocrosiTesibHasi padoTa CTYICHTOB 14

1 HpI/IMepLI 3aBUCUMOCTEM MCKAY IICPEMCHHBIMU B PCAJIBHBIX NPOUCCCAX U3 CMCIKHBIX NUCHUIIINH

2 | UccnenoBanue QyHKINH

3 | HempepsiBHBIE U neproanyeckie QyHKINN

4 | IlpeoOpazoBanus rpaduka QyHkiuu. ['apmonndeckue kosebanus. Ilpuxnaanele 3agauu.

Z[BI/DKGHI/ISI B IMPOCTPAHCTBC: HapaHHCHLHLIﬁ TNEPEHOC, CUMMCETPUA OTHOCUTCIBbHO INNIOCKOCTH, LICHTPAJIbHASL CUMMETPUS, TOBOPOT
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OTHOCHUTCIIBHO HpHMOfI. HpeO6pa3OBaHI/I€ HO,Z[O6I/I$I, roMmoreTus. Pemienne 3aJady Ha IIIOCKOCTH C HCIIOJIb30BaHUCM
CTCPCOMECTPHUICCKUX METOIOB.

Paznen 8. 13
MHOrorpaHHHMKH
Tema 8.1. Conepxxanue yueOHOro MarepuaJja 1 2
MHOrorpaHHHUKHU 1 ‘ Bepmunsl, pebpa, rpaHi MHOTOTpaHHUKA
OK 1-9 [Mapamrenenumnen. CBolicTBa MPSIMOYTOIBHOTO NMapajuienenumena. Teopema [Tudaropa B mpocTpaHcTBe.
2 \ [Ipu3ma, ee ocHOBaHMsI, OOKOBbIE pedpa, BbICOTa, OOKOBAsI IOBEPXHOCTb. 2
IIpaBuibHBIE MHOTOTPaHHUKH. JIBOHCTBEHHOCTh MPAaBWIIBHBIX MHOrorpaHHmkoB. Ilpmsma. Ilapamnenenunen. CaolicTa
napautenenunena. IpsmoyronpHblii napautenenunen. HakioHHbIE TPU3MBL.
3 \ [Tupamuia, ee ocHOBaHMe, OOKOBBIE peOpa, BbICOTA, OOKOBAsi MIOBEPXHOCTD. 2
IMupamuzma. Bunsl nupaMun. DJIeMEHTHI NPaBUIBHOW mUpamuasl. [InpaMuabl ¢ paBHOHAKIOHEHHBIMHM peOpaMM W TPaHsAMH, UX
OCHOBHBIE CBOJCTBA.
CamocrosiTejibHasi paboTa CTYJIeHTOB 12
1 ‘ CeueHns, pa3BEepTKM MHOrorpaHHuKoB. [nontaae nosepxHoctn. CuMmeTpust
Pa3BepTku MHOrorpannuka. Kpargaifimue myTu Ha MoBepXHOCTH MHOrorpaHHuka. Teopema Diinepa [liomaay moBepxHocTeH
MHOTOTrpaHHHKOB. JIBOHCTBEHHOCTh IPAaBHIBHBIX MHOrorpanHukoB. [Ipusma. [Mapamenenunen. CBOMCTBa Mapayuieenuesa.
[TpsmoyroneHsiit napannenenumnea. Haxnonnsie npusmMsl. [Tupamuaa. Bunel nmupaMua. OneMeHThI NpaBUIIbHON MHPaMUIBL.
[Tupamuipl ¢ paBHOHAKJIOHEHHBIMH peOpaMu M TPaHsIMH, MX OCHOBHbIE CBOWCTBA. [1101aim moBepxHoCcTeil MHOrorpaH HUKOB.
Paznea 9.Tena u 1
IOBEPXHOCTH
BpalleHus.
Tema 9.1. Copep:xaHue y4eOHOIro MmaTepuaja 1 2
Hununap, konye, |1 | Humusap u KoHYC.
map 2 | Hlap u cdepa 2
OK 1-9 3 | Yceuennas nupaMuga U yCEUEHHBINA KOHYC. 2
Tena BpameHust: HUITHHIP, KOHYC, map u chepa. CedeHns HMIMHIPA, KOHyca U miapa. [11apoBoii cerMeHT, apoBoii cioii,
IIapOBOH ceKTOp (KOHYC). Y CedeHHasl IHpaMu/ia U yCeUeHHBIA KOHYC.
4 | Pemenue 3amaq 2
OnemeHTH ceprueckoil reomerpun. KoHnueckne ceueHus. KacaTenbHble NpsMble W IUIOCKOCTH. BIMcaHHBIE M ONHCaHHBIE
cepsl. Kacaronmecst cepsl. KomOuHamu Ten BpalieHus
Pa3znea 10. 28
Hauvana
MaTeMaTHI€e¢CKOTro
aHaJIu3a
Tema 10.1. Coaepikanue y4eOHOr0 MaTepuajia 1 2
IocnenoBarenbuoct | 1 ‘ [TocnenosarensHOCTH. [IoHATHE O ITpeaene NOCIENOBATEIBHOCTH
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[onstue npenena ¢pynknun B Touke. [lonsaTue npeaena ¢pyHKIMN B OeCKOHEUHOCTH. AcUMITOTHI rpaduka Gpynkiun. CpaBHEHHE

HpOI/BII/I}.O JHAS. 66CUKOHC‘HHO MaJbIx 1 6eckoHeuHo Oonbimx. HenpepreiBHOCTH yHKINMH. CBOlCTBA HENpephIBHBIX (QyHKIMH. Teopema
OK 1 _ 9 Benepnnpacca. YucmoBas IIOCJICA0OBATCIIBHOCTD. Hpez[en II0CJICAOBATCIIBHOCTH.
CamocrosiTesibHasi padoTa CTYJIeHTOB 14
1 | IIpon3BoiHBIE OCHOBHBIX JIEMEHTAPHBIX (YHKIMH. YpaBHEHHE KacaTeIbHOM B 00IIEM BUJIE
2 | IlpaBmiia u popmyns! quddepeHnrpoBanus
[TponsBonHas. YpaBHeHne kacatenbHol K rpaduky Gynkunu. Juddepennmpyemocts Gpynknun. IIponsBoaHas GyHKINN B TOUKE.
3 | Mexann4eckuii 1 reOMETPUYECKHIA CMBICI TPOU3BOTHOM.
4 | UccnenoBanue QyHKIIMU C TOMOTIBIO TPOU3BOHON
I/ICCJ’IGZ[OBaHI/Ie OJICMCHTAPHBIX (l)yHKLII/Iﬁ Ha TOYKH SKCTpEMYyMa, HanOoJIbIlIee ¥ HAUMEHbIIIEE 3HaUEHUE C IMOMOIIBKO HpOPISBO]IHOﬁ.
IMoctpoenue rpadukoB (QyHKIUN ¢ MOMOIIBIO MPOU3BOAHBIX. [IpUMEHEHHE NMPOM3BOIHON TpW peleHWH 3amad. Haxoxnaenwe
SKCTPEMYMOB (DYHKITUI HECKOJIBKUX MEPEMCHHBIX.
Tema 10.2 Conep:xxanue yueOHOro Marepuaja 1 2
ILnomans 1 | IlepBooOpa3Hast U UHTETpAL..
KPHBOJIMHEHOM 2 | IInomaap KpUBOJIMHEHHOH Tpanenuu. 2
Tpanemuu. [TepBooOpa3Hbie AneMenTapHbIX QyHKuuit. [Tnomans kprBonuHeitHoi Tpaneuu. @opmyna Hetorona-JleiiOnuna. OnpeneneHHbINR
HuTrerpan MHTCTPaJL.
OK 1-9 CamocrosiTejibHasi paboTa CTYJ1eHTOB 12
1 | UnTerpan u nepBooOpa3Has
2 | Teopema Hrrorona—JleliOnuria
[Tnomans xpuBonuHeHoH Tpaneuuu. Popmyna HeroToHa-Jleibnmma.
3 \ [IpumeHeHne nHTerpajia K BbIYUCICHUIO GU3NYECKUX BEJIMYMH U TUIOIIA .
Beruncienue miomazei miockux Gpuryp u 00beMOB Tel BpallleHHs ¢ TOMOIIBI0 UHTerpaia. MeTosl perieHus GyHKIIHOHATBHBIX
YpaBHEHUI U HEPABEHCTB
4 ‘ [Ipumenenne uHTErpana K BbIYUCICHUIO GU3NYECKUX BETUYHMH U TUIOIIA ICH.
Paszgen 11. 15
O0beMbI TEJ M
TUIOIIAAH X
TMOBEPXHOCTEH.
Tema 11.1 Conepxanue yueOHOro Marepuasa 1 3
O0BLeM H ero 1 | Dnementsl reomerpun Mace. [lorstre oobema. OOBeMBI MHOTOrpaHHUKOB. OOBEMBI TeN BpamieHnss. AKCHOMBI 00beMa.
u3MepeHue. BrBog ¢popmyn 006eMOB MPSIMOYTOIBHOTO MapauIeenuIieia, TPU3MBL U MUpaMuAbl. QOpMYITBI I HAXO0XKACHUS 96LeMa
OK 1-9 TeTpadapa. TeopeMsr 00 OTHOMIEHUSX 00beMOB. [IpritoskeHrst HHTETpata K BEIYHUCICHHIO 00HEMOB M IIOBEPXHOCTEH Tel
BpameHust. [Inomanp cheprudeckoro mosica. O6BEM MApOBOTO CIOSI.
2 | O6beM u ero usMepenue. MnrerpansHas gopmyna oobema.@opmynbl 00beMa MHOTOTPAaHHUKOB U Tell 3
BpalLlCHUS
CamocrosiTesibHast paloTa CTYyICHTOB 14
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Briuucnenue miomazneit 1 00beMOB MHOTOTPAaHHUKOB

HpI/IMeHeHI/Ie 00BEMOB IIpyu pCUICHUU 3a1a4. Hnomazu) C(bepI)I. Pa3B€pTKa OUIMHApPA U KOHYCa. HJ'IOHIEIZ[B MMOBEPXHOCTH
MWJIMHApPA WU KOHYCA. KOM6I/IHaHI/II/I MHOT'OI'paHHUKOB U TCJI BPAICHMS. HO}_I06I/I€ B ITPOCTPAHCTBE. OTHoeHne 00bEMOB.

Brruucnenue miomazneit 1 00eMOB TEJ BpallleHUs

AW N

KomOuHarmm MHOTOrpaHHUKOB | Tel Bpamenust. [logooue B mpoctpancTBe. OTHOmEHNE 00BEMOB U IIIOMIA el
MOBEPXHOCTEH MO00HBIX (Uryp. J{BHKEHHS B IPOCTPAHCTBE: MapalIeNbHbIH EPEHOC, CAMMETPHSI OTHOCUTEIBHO
TUIOCKOCTH, IEHTpaJIbHAsi CHMMETPHS, IIOBOPOT OTHOCUTEIBHO NpsiMoii. [IpeoOpa3oBanue monodwus, romorerusi. Pemenne
3aJa4 Ha IJIOCKOCTH C HCIOJIb30BAHUEM CTEPEOMETPHYECKHX METOMIOB.

Paznen 12. 10
DJIeMeHTbI
CTAaTUCTUKHU U
TEOpHHU
BEpPOSITHOCTEH
Tema 12.1. Copepxanue yueOHOIro Marepuasa 1 2
Crarucruka u 1 ‘ ONEeMEHTBI TEOPUU BEPOSTHOCTEN
Teopus BeposiTHOCTh M CTaTUCTHKA, JIOTHKA, TeopHs rpadoB U komOuHatopuka [loBTopenue. Vcnonp3oBanue TabaMIl U AUArpaMm s
Bep0ﬂTH0CTeI7[ MNpeaACTaBJICHUA JaHHbBIX. Pemenue 3alad Ha MNOPUMCHCHHUE OIUCATCIIBHBIX XapaKTCPUCTHUK YHCITIOBBIX Ha6op03: Cp€aAHUX,
OK 1 _ 9 HaI/I6OJ'IBLHeFO U HaAUMCHBLICTO 3HAYCHHA, pa3Maxa, JUCHCPCUU W CTaHAAPTHOI'0 OTKIIOHCHHA. BeruuciieHue d9acTtor H
BEPOSTHOCTEH CcOObITHH. BbluncieHre BEpOATHOCTEH B ONBITAX C PaBHOBO3MOXKHBIMH JJIEMEHTapHBIMH  HCXOJIAMH.
Hcnonp3oBanre KOMOWHATOPHKH. BblYKCiieHHE BEPOSTHOCTEH HE3aBUCHMBIX coObITHiL. Vcronb3oBaHHe (OPMYINbI CIOKEHUS
BEPOSITHOCTEH, quarpamMm Diiiepa, AepeBa BeposTHocTel, popMysibl bepHyin. BeposTHocTHOE pocTpaHCTBO. AKCHOMBI TEOPUHU
BEPOSATHOCTEN. Y CIIOBHAsl BEpOATHOCTh. [IpaBmiio ymHo)eHus BeposatHocTel. Popmyra nonHoi BepositHoctu. Popmyna balieca.
JuckpeTHble ciydaiiHble BEIUUUHBI U pacnpeneneHus. COBMECTHbIE paclpeseneHus. PacnpeneneHue cymMMbl M IPOU3BEACHUS
HE3aBUCUMBIX CIIy4alHbIX BEJIMYMH. MaTeMaTH4ecKoe OXHIAHME M JUCIIEPCHS CIy4alHOM BeIM4YUHBL. MaTeMaTudeckoe
OXMIAHUE U [JHUCHEpCHA CYMMBbI CIydalHbIX BEIMYMH. bHHapHas ciydaiiHas BeNU4YWHA, paclpeneneHue bepHymn.
I'eomerpuueckoe pacnpenenenne. buHoOMHaIbHOE paclipefeieHue U ero cBoicTBa. [ umepreoMeTpuieckoe paclpeielieHue U ero
cBoiictBa. HenpepriBHblE ciydaliHble BenuuuHbl. [ImoTHOCTE BeposTHocTH. DyHKUMS pacnpeneneHus. PaBHOMepHOe
pacrpenenenue. [lokazarensHoe pacnpezeneHue, ero napamerpsl. Pacnpenenenue Ilyaccona u ero mpuMenenue. HopmanbHoe
pacupenenenve. @ynkuus Jlamaca. [lapamerpel HopManbHOro pacnpeneneHus. [Ipumepsl ciydaiiHbIX BEIWYUH, ITOAYMHEHHBIX
HOPMAaJIbHOMY 3aKOHY (IIOrpEIIHOCTh H3MEPEHUH, POCT denoBeka). LlenTpansHas npexenpHas Teopema. HepaseHcTBo UeOrsimieBa.
Teopema YeOrimieBa u Teopema beprymmu. 3akoH Gompmmmx dncen. BeiOopodHBIil MeTon M3MepeHus: BeposTHOCTeH. Poib 3akoHa
OONBIINX YKCeN B HayKe, Ipuposae u obmectse. KoBapuanus AByx cinydaitHbIX BenuuuH. [oHsTHE 0 KO3 dHUINEHTE KOPPEIAIHN.
CoBMecTHBIE HAOMIOICHHS ABYX CIyYalHBIX BeTHMIUH. BeiOopouHsIii Kod¢hdurmenT koppesiiuu. JinaeitHas perpeccust.
CamocrosiTesibHast padoTa CTYAEHTOB 8

1 ‘ Pemenne MPAKTUYCCKUX 3aa4 C MPUMCHCHUCM BEPOATHOCTHBIX METOOB.

Crartuctuueckas rumore3a. CTaTHCTHKA KPUTEPHS M €€ YPOBEHb 3HAUYMMOCTH. [IpoBepka mpocTedmmx runores. DMIMPHIECKHe
pacripesienieHlss W WX CBS3b C TEOPETHUECKWMH pacmpeneicHusiMA. PanroBast koppemsuus. IlocTpoeHHE COOTBETCTBHM.
HHbeKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBHUS. buekumu. [uckperHas HenpepbiBHOCTh. [lpunuun upuxie. Komuposanue.
JBonunas 3anvick. OCHOBHBIC TIOHATHS Teopun Tpados. [epesrs. [Bondnoe nepeBo. CeszHOCTh. KommoneHTs! cBsi3HOCTH. [lyTH
Ha rpadge. DiinepoBs! ¥ ['aMHUIBTOHOBHI ITyTH.
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Paznen 13 12
YpaBHeHus u
HEPaBEeHCTBA
Tema 13.1. Conepxxanue yueOHOro Marepuasa 2 2
Pemenue 1 ‘ YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI YPABHEHUM.
YPaBHEHUI U CamocrosiTesibHast paboTa CTYJ1eHTOB 10
HEPaBEHCTB 1 | Jlorapudmuueckue ypaBHeHus 1 HepaBeHcTBa. Jlorapudpmudeckast GyHKIMS U ee cBolicTBa U rpaduk. CucreMsl
OK 1 - 9 MMOoKa3aTCJIbHBIX, J'IOFapI/I(l)MI/I‘IECKI/IX 1 UppaloOHaJIbHBIX ypaBHeHPIﬁ. CucreMnl II0Ka3aTCIbHbIX, J'IOl"apI/I(I)MI/I‘{eCKI/IX u
HppallMOHaJIbHBIX HEPABCHCTB.
2 | llpuMeHeHne MaTeMaTHYECKUX METOIOB JIJTsl PEIICHUS COJICPIKATEIIBHBIX 3a]1a4
3 | Pemenue 3aaa4 ¢ UCMONBb30BaHUEM I'PalyCHOM Mephl yria. Moaynb unciia u ero cBoricTsa. PerieHue 3a1ay Ha IBHKEHHUE U
COBMECCTHYIO pa60Ty C MIOMOUIIBIO JIMHENHBIX U KBaJIpaTHBIX ypaBHeHI/Iﬁ U uX cucteM. Pemienne 3a1a4 C IIOMOIIbIO YHUCIOBBIX
HCPABCHCTB U CUCTEM HEPABCHCTB C OI[HOﬁ nepeMeHHoﬁ, C IPUMCHCHHUEM 1/1306pa>1<eH1/191 YHCJIOBBIX IMPOMEKYTKOB.
4 | OcHOBHBIE IPUEMBI pellleHNs] ypaBHEeHUH. Pernienne cuctem ypaBHeHHH
5 | Tpuronomerpuueckue ypaBHeHns. OIHOPOIHBIE TPUTOHOMETPUYECKHE ypaBHEHUs. Pelienne npocreimx
TPUTOHOMETPHUUYECKUX HepaBeHCTB. IIpocTelinine cucTeMbl TPUTOHOMETPUYECKUX YPABHEHMI
6 | Mcnosip30BaHme CBOWCTB M rpadMKoB QYHKIMHA [T pelIeHUs ypaBHEHUH 1 HEPABEHCTB
7 | Peuienue 3a1a4 Ha ABMKEHHE M COBMECTHYIO pabOTy, CMECH U CIUIABBI C IOMOIIBIO JIMHEHHBIX, KBaJPaTHBIX U IPOOHO-
palMOHAJIBHBIX YpaBHEHUI U uX cucreM. [IpuMmeHenue npousBoyiHoi B usuke. [IpuMeHeHre 00beMOB MU PELICHUHN 3a/1a4.
JK3aMeH 6
Bcero: 234
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4. CIIMCOK UCTOYHHUKOB

OcCHOBHbBIC HCTOYHHKHU:

1. bammmaxkos, M. . MaTtematuka: yuel. AJisi UCTIOIL30BaHUsI B yUeOHOM IpOIlecce
obOpazoBatenbHbix yupexaeHuit CIIO / M. U. bammakoB. — 5-¢ u3f., crep. —
Mocksa: UL «Akagemusi», 2018. — 256 c. — [PekomennoBano ®I'AY «OUPO» .
— TeKkcT: HenoCpPEeACTBEHHBIN.

2. lanasn, A. A. Maremaruka: ydeO. s CTYACHTOB o00pa3zoBaTeIbHBIX
yupexaeHuit cpenl. npod. oopazosanus / A. A. Jlanagn. — 3-e u3f., Ucnp. U JAOIL

— MockBa: @opym: HUI[ HWHOPA-M, 2018. — 544 c¢. - URL:
http://znanium.com/bookread2.php?book=967862 (mara oOparieHust:
11.05.2021). — Pexwum nmoctyna: ans 3apeructpup. uutarteneii ObC. — Tekcr:
3JIEKTPOHHBIM.

JlonoJIHuTeIbHbIE HCTOYHUKU:

1. bapaymkun, B. B. MatemaTtuka. DneMeHThl Bbicuieli maTtemaTuku: B 2 T. T. 1
yueO. ISl CTyIGHTOB 00pa30BaTeNIbHBIX YUpexkAeHU cpell. mpod. oOpasoBaHus
/ B. B. bapaymkun, A. A. IlpokodseB. — Mocksa: KYPC, HUIl UTHOPA-M,
2017. — 304 c. — URL: http://znanium.com/bookread2.php?book=615108 (mara
obpamienus: 11.05.2021). — Pexxum goctyna: ajs 3apeructpup. unrtareneit DbC.
— TekcT: 3neKTpOHHBIN.

2. bapnymkun, B. B. MaremaTtuka. DneMeHThl Bbiciielt matemMatuku: B 2 T. T. 2:
yueb. IS CTYyJIEHTOB 00pa30BaTEIbHBIX YUPEKIACHUHN cpea. mpod. oOpa3zoBaHus
/ B. B. bapnymxkun, A. A. IlpokodreB. — Mocksa: KYPC, HUL| UHOPA-M,
2018. — 368 ¢. — URL: http://znanium.com/bookread2.php?book=974795 (nara
obpamienuns: 11.05.2021). — Pexxum goctyna: ajs 3apeructpup. untareicii ObC.
— TeKcT: 3IeKTpOHHBI.

3. llumnosa, JI. 1. MaTtemartuka: y4e6. mocobue s CTyACHTOB 00pa3oBaTEIbHBIX
yapexaeHui cpen. mpod. oopaszoanus / JI. WM. Iumoma, A. E. Ilumos. —
Mockaa: NHOPA-M, 2019. — 238 C. - URL.:
https://new.znanium.com/catalog/product/990024 (nara o6pamienwms: 11.05.2021).
— Pexxum noctyna: quist 3apeructpup. unrarenein ObC. — TekcT: 37eKTpOHHBIN.

Ilepuoauueckue u3gaHus (0Te4eCTBEHHBIE KYPHAJIbI):

1. HoBoctu aBToOM3Heca: >xypHan nisi npodeccuonanoB / yupeaurenb OOO
«ABtoMHpOpM Meanay. - . - MockBa: ABroUubopm Menua, 2017 - . - Exxemec.
- TekcT: HEMOCPEICTBEHHBIM.

2. IlpodeccuonanpHoe oOpa3oBanue B coBpeMenHom mupe: Professional education
in the modern word: Bcepoccuiickuii HAayYHBIH JKypHAT / yYpEeIUTENb
denepanbHOE TOCYNAPCTBEHHOE OIOKETHOE OO0Pa30BATEIbHOE YUPEIKICHUE
BbiclIero  oOpa3zoBaHusi «HoBocuOUpCKUE  rOCylapCTBEHHBIM — arpapHbIi
yauBepcutet». — 2011 - . — HoBocubupck: ®I'YII «M3natensctBo CO PAHY,
2020 -. -ExexBapt. — TekcT: HEMOCPEACTBEHHBIH


http://znanium.com/bookread2.php?book=967862
http://znanium.com/bookread2.php?book=615108
http://znanium.com/bookread2.php?book=974795
https://new.znanium.com/catalog/product/990024

3.

VYrpasnenue npoexkramu: HHGOPMAIMOHHO-aHATUTHUECKUH xypHan. — 2004 - .
— Mocksa: OOO «HMckyccTBo ympaieHus npoekramm», 2020 - . - Exemec. —
TekcT: HEenmoCPEACTBEHHBIM.

HNuTepHeT-pecypesbl:

1.

2.

3.

Enunoe okHO goctyma k oOpa3oBaTeidbHbIM pecypcaMm: cait. — URL:
http://window.edu.ru/ (nara ooparmenus: 11.05.2021). — TekcT: 3J€KTPOHHBIHA.
Best matemaTnka B OJHOM MecTe — maTeMatudeckui moprtan: cailt. — URL:
http://www,allmath.ru(mara oopamenus: 11.05.2021). — TekcT: 31€KTPOHHBIN.
Matemartuka: cnpaBoYuK (GOpMyI MO anredpe M TeOMeTPHH, pelleHHs 3a7ad H
npumMepoB.  Matemaruueckue  ¢Gopmyisl  on-line:  caiit.  — URL:
http://www.pm298/ru (nata ooparienus: 11.05.2021). — TekcT: 3€KTPOHHBIH.

. CBoOomnass wmartematuka: cair. — URL: http://www.free-math.ru (mara
obpamenus: 11.05.2021). — TekcT: 3MeKTPOHHBIN.
. denepalibHbIi LCHTP UH(POPMAIMOHHO-00Pa30BaTEIbHBIX pecypcoB

MunuctepcTBa oOpasoBanusi u Hayku: cait. — URL: http://eor.edu.ru (mara
obpamenus: 11.05.2021). — TekcT: 31eKTPOHHBIN.
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