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 obmiero obpazoBanusi. B yueOnom miane IIIICC3 yueOHas
JUCUUIUIMHA MaTteMaTtuka BXOAUT B COCTaB NPOQPUIBHBIX YUYEOHBIX IUCIUILINH
00111€00pa30BaTEIHHOTO ITUKJIIA.



Copnepxanue y4yeOHOM JucUMIUIMHBI Maremartuka, peanusyemord B I'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 ¢ nomyyeHnem cpeaHero
o01iero oOpa3oBaHus.

[Ipy u3yuyeHUH MaTEMaTUKHU MPEAbSBISIIOTCS TpeOOBaHHSA, COOTBETCTBYIOIINE
HaIPaBJICHUIO «MaTeMaTHKa JJIsl MPO(eCcCHOHAIbHON NESITeIbHOCTHY; BMECTE C TEM
BBITYCKHUK TMOJIy4aeT BO3MOKHOCTh M3YYMTh MAaTE€MAaTUKy Ha Tropasno 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
UCIIOJIb30BAaHUEM MATeMaTUKW, Jii oOecreueHuss BO3MOKHOCTHU — 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
oOpa3zoBaHus, a Takxke creayrommx oo6mux komnereHnuii 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
MIPUMEHHTENIBHO 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, TEMOHCTPUPOBATH
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 COOTBETCTBHUH 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
yCHEemHoH mpodeccHoHaIbHOH W 00IIeCTBEHHOM
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, KOHTPOJIHUPOBATH 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/IEKBATHBIC 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 TOCTHUKEHHUSI,

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 I 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
MaTeMaTU4YECKOTO 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. Ilpsimbie 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 IIPU U3YUYECHUU
OPYTUX TPEIMETOB:

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

— IIPOBOAUTH JI0KA3aTeIIbHbIE
paccykJIeHus B CUTYyalUsIX
[IOBCEHEBHOM KW3HU, TMPU PEUICHUU
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 MTPEIMETOB.




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 YHCEI;

— 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;

— MPUMEHATHb 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, GyHKIHIO
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
OpUOIMKEHHBIX BBIYUCICHHUM, UCIOIb3YS
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 MPEAMETOB.

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, YpPaBHECHHUE,
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 pelieHuto ypaBHEHUH; —
NPUMEHATH TeopeMy BueTa miisg pemeHus
HEKOTOPBIX YPAaBHEHUW CTENEHU BBIIIE
BTOPOM;

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

— BIAJE€Th  METOJAMHU  PEILICHUS
YpaBHEHUM, HEPABEHCTB M MX CHCTEM,

— CBOOOHO OMpeEsATh TUIT U

BBHIOUpATh 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 ce0st MppaLMOHAILHBIC BEIPAKEHUS;

— pewaTh anredpanyecKkue ypaBHEHUS U
HEpPaBEeHCTBA M  HUX  CHUCTEMBI  C
napaMmeTpaMu anreOpanyecKkum "
rpau4ecKuM METOJaMH;

—  BIIQJETh  pa3HbIMU  METOJAMH
JI0Ka3aTeIbCTBA HEPABEHCTB;

— pemaTh YpaBHEHHS B LIEJIBIX YHCITAX;

— n300pakaTh MHOKECTBA Ha IJIOCKOCTH,
3a/laBaeMblie YPaBHCHUSIMU,
HEPaBEHCTBAMH U MIX CHCTEMaMU;

- cBOOOIHO HCII0JIb30BaTh
TOXKJIECTBEHHbIE TPEOOpa3oBaHUsl MpPH
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 MPaBIOMoa00us
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, MEPHOANYSCKast
(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, OKCIIOHEHTa; 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
TPUTOHOMETpPUYECKHE (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: YETHOCTb,
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
IpoILEeCcCOB 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, BBIUUCIATH
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 CIYYaWHBIX 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

KOppEJSIUMU W JINHEWHOU
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
JIPYTUX 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  TaMIJILTOHOBA
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

— Pemarp 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 YCJIOBHH, 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

pelieHWMM  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;

— pemarth 3aJa4d  TEOMETPUUYCCKOTO
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 JTOKA3BIBATH
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
IPOCKIIUU, YMETh NMPUMEHAITh 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 NPUMEHSATH €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
napaJiiesieTuIe/1a Py penieHUuH 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 PCEUICHUHU
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 MpeacTaBieHUuE 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 BpaLICHHUS,
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 CHMMETPHUH, 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;

— BJIAJICTh TOHATHUSIMH 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 MIPU 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 BPalllCHHUS,;

— 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€OMETPUYECKUX (UTYp MATEeMATHUYECKUE
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  moaoous,
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/1aY;

— 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
MPUMEHSThL €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 cPepbl IPU PEUICHUH 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
3ajad.

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

TEXHUYECKUI TEXHUKYM»

ITpotokon Noe _10 ot «_20__ »05 2022 .

[Iporpamma yuebnoit aucuuminasel OYIIL.08 MaremaTuka pa3paboTaHa Ha OCHOBE
denepanbHOro0 rocyIapcTBEHHOIO 00pa3oBaTENBbHOIO CTaHJApTa CPEIHETOo OOIIero
oOpazoBanusa (manee — @OI'OC) u mnpumepHOW OCHOBHOM 00pa3oBaTelbHOU

IpOrpaMMBbl JUCHUTUIMHBI CPETHETO 00IIETO 00pa3oBaHuUs.

Opranuzanus-paspadoTunk:
['ocynapcTBenHoe npodeccruoHaabHOe oOpa3oBaTeIbHOe yUpeXJIeHUE

«KemepoBckuit mpodeccroHaIbHO-TEXHUYECKUI TEXHUKYM.

ABTOpP-COCTABUTEIb!
Maabiruia Tanumna  CepreeBHa, mpemnojaBarelib  MaTEMaTHKU  BBICHIEH
kBammukanmonnor  kareropuun  I'TIOY  «KemepoBckuii  mpodeccuoHaIBHO-

TEXHUYECKUN TEXHUKYM).

20



COJIEP)KAHUE

. HOACHUTEJIBHAS 3AIIMCKA

. IMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI
YUYEBHON JTUCHUTLIMHBI

. CTPYKTYPA U COJAEP)KAHUE YUEBHOU
JANCIUIIJIMHBI

. CIIMCOK HCTOYHHUKOB

21

19

31



2. HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma o6mieoOpa3oBaTenbHOl yueOHOM auciumiuabel OYILOS
MaremaTika mnpeaHa3HAau€Ha ISl U3YYCHUST MaTEMaTUKU B MPO(EeCCHOHAIBHBIX
oOpazoBatenbHbix  opranmzanusax  CIIO, peanusyromux  oOpa3oBaTeIbHYIO
nporpaMMmy cpeaHero ooémiero oOpa3oBaHUs B TMpefeiax OCBOCHHS OCHOBHOM
npodeccuonansHoil oOpazoBarensHOl 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
MaTeMaTH4YEeCKOTO 00pa30BaHMUSI.

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 CHENUATBHOCTSAM, HE CBA3aHHBIM C TPUKIATHBIM
UCIIOJIb30BaHUEM MaTeMaTuku. (OcCBOEHHE CoJepKaHUs AUCIUILIMHBI MaremaTuka
HAIPABJICHO Ha JOCTHKEHUE CIEAYIOUIUX 3a/4a4:

— copMHUpOBaTh MPEJCTABICHUS O MAaTEMATUKE KaK YHHUBEPCATHHOM S3bIKE HAYKH,
CpPEICTBE MOJIETUPOBAHUS SIBIEHUW M TPOIECCOB, 00 HAESIX M MeTojax
MaTEMaTUKU;

—  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 JUYHOCTH, TIOHUMAaHUE
3HAYMMOCTH MAaTE€MAaTUKH JJI HAYYHO-TEXHHUYECKOTO IMPOrpecca, OTHOIICHUE K
MaTeMaTUKe KaK K YacTH OOIIeYeNIOBEYECKON KyJIbTyphbl 4epe3 3HAKOMCTBO C
HCTOPUEH pa3BUTHs MAaTEMATUKH, SBOJIOLUEN MATEMAaTUUECKUX UJIEH.

—  «IpPEeJOCTaBUTh KaXIOMY CTYIEHTY BO3MOXHOCTb JOCTHUKEHUS YpPOBHS
MaTeMaTUYECKUX 3HAHWM, HEOOXOIUMOTO NJisl MadbHEUIeH YCTICNTHON KU3HU B
o011eCcTBEY.

Oo6meo6pazoBatenbHas yueOHas auciummaa OYIL.08 Martematuka siBisieTcs
y4eOHOW JUCIUIUIMHONW 00s3aTeNIbHONM TpenMeTHOl obmactn  «MartemaTtuka u
unpopmatukay PI'OC cpegnero odmero obpazoBanusi. B yuebnom mmane [ITIC3
yueOHas nuctuminHa OVYIL.08 Marematuka BXOJUT B COCTaB MPO(MIBHBIX YIEOHBIX
JUCUHUIUIMH 00111€00pa30BaTeIbHOTO IIUKIIA.

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

Nzydenune obmieodbpazoBatenpHon yueOHo# nuctumnabl OYI1.08 MatemaTtuka
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 (yHAAMEHT AJisl JaJdbHEHIIEero cepbe3HOro U3y4eHus
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 CIEUUATBHOCTSM, CBSI3aHHBIM C OCYUIECTBICHHEM
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, copmynupoBaHHbie B pasnene «['eomerpusi», B OOJbIIei
CTETNIEHU OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPECTaBICHUN U rpaduyecKux
METOJIOB, YeM K (pOpMaIbHOMY OIMCAHUIO CTEPEOMETPUUECKUX (PaKTOB.

PexoMeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpaMMbl TUCIHUTLUINHBI:
MaKCHUMaJlbHas yaeOHasi Harpy3Kka cTyleHTa — 234 gaca, B TOM YHUCIIE:
oOsi3aTenbHas ayIUTOpHAs yueOHast Harpy3ka cTyjeHTa — 216 yaca;
camocrositeapbHas padora — 10 yac.;
9K3aMeH — 6 4acos;
KOHCYJIbTAIlUU — 2 Yaca.
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2. TUIAHUPYEMBIE PE3VJBTATBI OCBOEHHUSI YYEBHOM
JTUCHUATIIAHBI

Conepxanue yueOHou nucuumuinasl 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 obpazoBanus mo crnenuanbHocTd 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. OcymecTBiasiTh MOUCK, aHAIW3 M MHTEPOPETALNI0 HHPOPMALIUH,
HEOOXOIMMOM /JIs BBITIOJIHEHHMS 3371a4 MPO(eCCUOHATBHON e TEIHHOCTH.

OK 03. IlnanupoBaTh U peaan30BBIBaTh COOCTBEHHOE MPOGECCHOHATIBLHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaboraTp B KOJUIEKTUBE U KoMaHe, 3)(PEKTUBHO B3aUMOIECHCTBOBATD C
KOJUIEraMu, pyKOBOJCTBOM, KIIMEHTAMH.

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

OK 06. [TposaBasTh rpak1aHCKO-MATPUOTUYECKYIO MO3UIINIO, I€MOHCTPUPOBATH
OCO3HAHHOE MOBEACHNE Ha OCHOBE TPAIUIIMOHHBIX 00IIIeYeI0BEYECKUX [IEHHOCTEH.

OK 07. CopeiicTBOBaTh COXPaHEHUIO OKpYy Karomen Cpebl,
pecypcocOepexennio, 3 (HEKTUBHO IEMCTBOBATH B YPE3BBIYANHBIX CHUTYaIIHIX.

OK 08. Hcnonp3oBarth cpeacTBa (PU3HUECKONW KYJIBTYpPHI JUISI COXpAaHCHUS H
YKpEIUIGHUs 370pOBbsi B  Tporecce MpodecCHOHANBHONW  NIESITENbHOCTH U
NOJIIeP>KaHUsI HEOOXOAMMOTO YPOBHS (PHU3NYECKOM MOATOTOBICHHOCTH.

OK 09. Hcnons3oBath HHGOPMAIMOHHBIE TEXHOJOTHU B MPO(ECCHOHAIBHOM
NEeSATENBHOCTH.

OK 10. [Tomb30BaThcsi  MPOQECCHOHANBHOW  JOKyMEHTallued  Ha
rOCy/1apCTBEHHOM U MHOCTPAaHHOM SI3bIKaX.

OK.11. Hcmonw3oBaTh 3HaHUS TO (PUHAHCOBOW TPAMOTHOCTH, IUIAHMPOBATH
IpeIPUHUMATENBCKYIO I€ATEIBHOCT B PO eCcCHOHAIbHOU cdepe.
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Pe3yabTaThl 0CBOCHUA Y4eOHOM AUCUMIITIMHBI
B coorBercTBUM ¢ PI'OC COO

O01mue
KOMIIETEHIIN
"
dI'oC CI10

Tembl
3aHATHH

JInuHOCTHBIE:

— cOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH W OOIIECTBEHHOU
MPaKTUKH, OCHOBAaHHOTO Ha JHAJIOTE€ KYJIbTYp, a TaKKe
pa3nmuuHbIX (opM OOIIECTBEHHOTO CO3HAHHS, OCO3HAHUE
CBOET0 MECTa B MOJUKYJIbTYPHOM MHDE;

- c(hOpMHUPOBAHHOCTH OCHOB CaMOPa3BUTHUS Hu
CaMOBOCIIMTAHUS B COOTBETCTBHHM C OOIIECUEIOBCUSCKUMU
[IEHHOCTSIMH U UJIeAJIaMH TPaKTaHCKOTO OOIIECTBa;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTECILHOM,
TBOPUYECKON M OTBETCTBEHHOMU JIEATEIHHOCTH;

— TOJIEPAHTHOE CO3HAHWE W TOBEICHUE B TIOJUKYIHTYPHOM
MHpE, TOTOBHOCThH M CIIOCOOHOCTH BECTH JUAJIOT C JPYTUMHU
JIIOJbMH, JOCTHUraTh B HEM B3aMMOIIOHHMAHHS, HAXOINUTH
001I1e 1eTH U COTPYTHUYATH IS UX JTOCTHIKEHUS,
— HaBBIKA COTPYJHHUYECTBA CO CBEpPCTHHUKAMH,
MJIQJIIIETO BO3pacTa, B3POCIABIMH B 00pa3OBaTEIBHOM,
00I11eCTBEHHO [MOJIE3HOH, y4eOHO-UCCIIeI0BATEILCKOM,
MMPOEKTHOM M IPYTUX BUJAX AEATECILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE
caM0o00Opa3oBaHMIO, HAa  TPOTSDKEHHMHM  BCEH  JKW3HM;
CO3HATEJILHOE OTHOIICHUE K HEMPEPHIBHOMY O0pa30BaHUIO
KakK YCIIOBHIO YCTICIITHOM npodeccHoHaTbHO M "
0OIIIeCTBEHHOH IeITEILHOCTH;

IETbMU

OK 01

OK 05, OK 06

OK 01, OK 09
OK 08

OK 08

OK 08

Paznennl
3,4,8,9,10,11,12

Paspensr 1-13

Paspgensr 1-13
Paspgensr 1-13

Pasnmensr 1-13

Pa3nennl
11,12.13

MertanpeamMeTHble:

— YMEHHUE CaMOCTOSATEIIFHO ONPEEIIATh LENU AEATeIbHOCTH U
COCTAaBIATH  IUIAHBI  JEATEJBHOCTH;  CaMOCTOSITEIHHO
OCYIIECTBIISITh,  KOHTPOJUPOBATH WU  KOPPEKTHPOBAThH
JeATeNbHOCTD; HMCIOJIb30BaTh BCE BO3MOXKHBIC PECYpPCHI IS
JIOCTHIKCHUS TIOCTABJICHHBIX LEJNEeH M pealu3aliy IUIaHOB
NeATeNbHOCTH; BEIOMPATh YCIICIIHBIE CTPATETHH B PA3IMYHBIX
CHUTYaIHSIX;

— YMEHHE TPOIYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATH B
IPOILIECCe COBMECTHOM JESATEIbHOCTH, YYUTHIBATh IO3UIUU
JPYrUX YYaCTHHUKOB JESATEIBHOCTH, 3((PEKTUBHO pa3peliaTh
KOH(QJIMKTBI;

—  BIAJEHHE  HaBbIKAMU  TI03HABaTeNbHOM,  Yy4eOHO-
HCCIIEIOBATENIbCKOM M MPOEKTHOM AEATENbHOCTH, HABBIKAMHU
paspelieHuss mpoOseM; CHOCOOHOCTP U TOTOBHOCTH K
CaMOCTOSITEIbHOMY IOMCKY METO/I0B PELICHHs MPaKTHUECKUX
3aja4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

— TOTOBHOCTh M CHOCOOHOCTH K  CaMOCTOSITEIIbHOM
MH(GOPMAIMOHHO - TO3HABATENILHON JAEATEIIbHOCTH, BIIa/ICHUE
HaBbIKAMM TOJIy4eHHs] ~ HEOOXoquMoN uHpOpManuu U3

OK 02, OK 03

OK 09

OK 02, OK 04

OK 09

Pasnensr 1-13

Pasznensr 1-13

Pasznensr 1-13

Paznensr 1-13
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CIOBapel pas3HbIX THUIOB, YMEHHE OPHEHTUPOBATHCS B
Ppa3IMYHBIX MCTOYHHKAX uH(pOpMALIHH, KPUTUYECKHU
OIICHUBATh U MHTEPIPETUPOBATH NHPOPMAIUIO, TIOTYIAEMYIO
W3 Pa3JINYHbIX UCTOYHUKOB;

— BJIAJICHUE S3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JIOTUYHO
M TOYHO u3jaraTtb CBOK) TOYKY 3PEHUSA, HUCIOJIb30BaTh
aJICKBaTHBIC A3bIKOBBIE CPEJICTBA;

— BJIQJICHUE HABBIKAMHU IIO3HABATEIHHOU pe(dICKCUN Kak
OCO3HaHUs COBEpUIAEMBIX JEHCTBUH W MBICIUTEIbHBIX
MPOLECCOB, MX PE3YyJIbTaTOB M OCHOBAaHMM, I'PaHULl CBOETO
3HAHUS U HE3HAHMS, HOBBIX NTO3HABATEIIbHBIX 3a7a4 U CPEJCTB
JUTSL MX JTOCTYOKEHHUA.

OK 05

OK 02, OK 04

Paznensr 1-13

Pasznensr 1-13

IIpeamerHbIe:

— chOpPMHPOBAHHOCTh TPEJICTABICHUNH O MaTeMaTHKe Kak
YaCTM MHPOBOM KyJAbTYphl M  MeCTa MaTeMaTUKH B
COBPEMEHHON  IMBHIM3AIMK, O CHoco0ax OMUCAaHHUS Ha
MaTEMaTHYECKOM SA3BIKE SIBJICHUI pPEeaTbHOTO MUPA;

0K 01,02,03

Pazgensr 1, 2. 4,
8,9, 10, 11, 12

— c(hOpMHUPOBAHHOCTh TMPEACTABICHUNH O MaTeMaTHUYECKHUX
MOHATUAX KAaK O BAKHEUIIUX MATEMATHYECKUX MOJCIIAX,
MTO3BOJISIONINX OMUCHIBATh U M3y4aTh pa3HbIE MPOIECCH U
SIBJICHUS; TMOHUMAaHHWE  BO3MOXXHOCTH aKCHOMATHYECKOTO
MOCTPOCHUSI MaTEeMaTHYECKUX TEOPHii; BIaJCHUE METOJaMH
JOKAa3aTeNbCTB U aJrOPUTMOB  pEIICHUs, YMEHHE UX
MPUMEHSTh, IPOBOAUTH JOKa3aTeNIbHbIE PACCYKJICHUS B XOJ€
pelieHus 3a/ay4; BiaJieHUE CTaHAAPTHBIMU IPHUEMaMHU
pElICHUs PallMOHATIBHBIX U UppalOHATIbHBIX,
MOKa3aTeIbHbIX, CTETEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHHU M HEPAaBEHCTB, HX CHUCTEM; HCIOJb30BaHUE
TFOTOBBIX  KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
MOUCKA MTyTH PEIICHUS U WJUTIOCTPALIMK PElIeHUs] ypaBHEHUN
U HEpPaBEHCTB; HUX CHUCTEM; HCIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX IPOrpaMM, B TOM UHWCJE JJsl MOUCKA IMyTU
pelieHus ¥ WUIIOCTPAllMM  pEelIeHHWs]  ypaBHEHUH U
HEPABEHCTB;

OK 01,02

Pazgensr 1,
2,3,6,13.

—  copMHUPOBAaHHOCTh  MpPEJACTaBICHUA 00  OCHOBHBIX
HNOHATUSAX, UACAX U METO/JaX MaTeMaTHUYEeCKOIo aHAJIN3a;
BJIQJICHUE  OCHOBHBIMH  MNOHATHSIMH O  IUIOCKUX U
IIPOCTPAHCTBEHHBIX reomMeTpuueckux Qurypax, ux
OCHOBHBIX  CBOMcTBax;  C(OPMUPOBAHHOCTb  YMEHHUs
pacrno3HaBaThb Ha 4epTrexkax, MOJENIAX M B PEaJbHOM MHpE
reomMeTpudyeckue  (Urypbl;  OPUMEHEHME  H3YYEHHBIX
CBOMCTB reoMeTpuYecKkux (Guryp u ¢Gopmyin Ais pelieHHs
FEOMETPUYECKUX 3a7ad W 3aJa4y C  I[PaKTHYECKUM
COJIEp/KaHUEM;

OK 01,02,03

Pa3nen 3.

- C(I)OpMI/IpOBaHHOCTB Hpe,I[CTaBJ'IeHI/Iﬁ 0 1[mponeccax u
SABJICHHUAX, HMCIOIIUX BCpO}ITHOCTHHﬁ XapakTep, 0
CTaATUCTUYCCKUX 3aKOHOMCPHOCTAX B pCalbHOM MHUPC, 00
OCHOBHBIX ITOHATHUAX BHCMCHTapHOﬁ TCOPpHUU BepOﬂTHOCTCﬁ;
yMeHI/Iﬁ HaxXoaUuThb )51 OLICHHUBATh BCPOATHOCTU
HAaCTYIUICHUSA COOBITHI B HpOCTCﬁH.IHX IMPAKTUYCCKUX

OK 01,02,03

Paznensr 4, 12.
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CUTyallUsIX © OCHOBHBIE XApaKTEPUCTUKHU CIIy4alHbIX
BEJIMYUH; BIQJICHUE HABBIKAMU MCIIOJb30BAHUS T'OTOBBIX
KOMIIbIOTEPHBIX IIpOrpaMM IIPU PELICHUN 3a]1a4.

— cGOpMUPOBAHHOCTh MPEICTABICHUA O HEOOXOAMMOCTH
JOKa3aTeIbcTB ~ NMPU  OOOCHOBAHWUU  MATEMATHYECKUX
VTBEPKICHUA W POJM aAKCHOMATHKH B  IPOBEICHUU
JICTYKTUBHBIX PACCYKICHUM;

0K 01,02,03

Paznensr 3,8

— c(hopMHPOBAHHOCTH MOHATHIHOTO ariapara Mo OCHOBHBIM
pa3genaMm Kypca MaTeMaTHMKH; 3HAHUN OCHOBHBIX TEOPEM,
dbopMynT W yYMEHUS WX TPUMCHATH, YMEHHS JOKa3bIBATh
TEOPEMBbl U HAXOJUTh HECTAHJAPTHBIE CIOCOOBI PpEeIICHUS
3a/1ay;

0K 01,02,03

Paznensr 1-12

— c(OpMHPOBAHHOCTH YMEHUH MOJEIUPOBATh pealbHbIE
CUTYallHH, HCCIIEN0BaTh IIOCTPOEHHBIE MOJIEJIH,
MHTEPIPETUPOBATH MOJYYEHHBIN pe3yibTaT;

0K 01,02,03

Pasnensr 1, 12

—  chOpMHUPOBAHHOCTh  MPEACTAaBIEHUH OO0 OCHOBHBIX
IIOHATHUAX MATEMATHYCCKOI'0O aHaJlm3a Hu HuX CBOfICTBaX,
BJIaJICHHE YMEHHUEM XapaKTepHU30BaTh MOBeICHHE (YHKIIHM,
HCIIOJIB30BAHUEC TMOJIYYCHHBIX 3HAHUHN I OIIMCaHHuA U
aHaJIN3a PEAIbHBIX 3aBUCHMOCTEN;

0K 01,02,03

Paznen 7

— BJAQJCHHE YMEHUSMH COCTAaBJCHUS BEPOSTHOCTHBIX
MOJIEJICd MO YCJIOBHUIO 3aJa4d U BBIYHMCICHHUS BEPOATHOCTH
HACTYIUICHHs COOBITHH, B TOM YHCJI€ C PUMEHEHHEM (HOPMYIT
KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEI;
WCCIEA0BAHUS CIYyYailHbIX BEJIMYUH IO X PACTIPEIECICHUIO.

OK 01,02,03

Pazgensr 4, 12
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TpeOoBanus k pe3yjJbTaram

VYrayOneHHbI ypoBEeHb

«CucreMHO -TCOPCTUYCCKUC PCIYIILTATHI»

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

Onementl | —  CBOOOJHO  ONEPUPOBATH  TOHATHAMH: | — OnepupoBaTh MOHATUEM
TEOpUHU KOHEYHOE MHOYKECTBO, MHOYKECTBO, JJIEMEHT | OIIPEACICHNs, OCHOBHBIMU BHJIAMHU
MHOXECTB | MHOJKECTBA,  IIOJMHOECTBO,  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 U
XapaKTEPUCTUYECKUM CBOKCTBOM,;

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

— MpOBEpATh  MPHUHAUICKHOCTh  BJIEMEHTa
MHO)XECTBY; — HaXOJUTh I[E€peceyeHue 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:

— HCHOJIb30BaTh YHUCJIOBBIE MHOXECTBA 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
pacCyXJIeHU M 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

- CBO60,Z[HO OIICPHUPOBATDH INOHATUAMMU:
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 quCIIo, MHOXECTBO
JNEUCTBUTENBHBIX  4YHCEeN,  IeoMeTpudecKas
UHTepIpeTanus HaTypaJIbHBIX, LEJIBIX,

pallnOHAJIbHBIX, JEeNCTBUTEIBHBIX qUuCCII;
— IIOHMMaTh M OOBACHATH pasHuny MCEKAY

— ¢BOOOHO OIEPUPOBATH YMCIOBBIMU
MHOYKECTBAMH TIPU PEIICHUH 3a]1a4;

— TIOHMMAaTh TPHUYUHBI U OCHOBHBIC
uaeu pacuIpeHust YUCIOBBIX
MHOJKECTB;

— BJIAJETh OCHOBHBIMH IOHSTHSIMHU
TEOPUH JICTUMOCTH TIPU  PEUICHUU
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 OJTHOW 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 YKCIIa PA3HBIMU
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
HCMOJIb30BATh UX MPH PEIICHUM 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;

— TPUMEHATh TPHU PEIICHUW 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 TPHU PEIICHUH 3a7ad
TEOPETUKO-YHCIIOBBIC byHKIHAH:
YHCIIO U CyMMa JICTUTENeH, (PyHKITUIO
Ditnepa;

— TPUMEHATh TPH PEIICHUH 33]ad
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 TeOpemMy anreOpsl;

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

YHCIIOBEIE BBIpKCHUS pu pelIcHIN
MPaKTUYECKUX 3aJad © 3afad U3 JPYrux
y4eOHBIX MPEAMETOB.

VYpaBHenuss | —  CBOOOJHO  ONMEPUPOBATh  MOHATHSAMHU: | — CBOOOJHO OMpENENATh THI U

U ypaBHEHHUE, HEPaBEHCTBO, paBHOCUIIBHBIC | BHIOMpATH METO/I perieHus

HEPAaBCHCTB | ypaBHEHUST W HEPAaBEHCTBA,  YpaBHEHME, | MOKA3aTENbHBIX U JOTapUPMHUECKHX

a SIBJISIFOLLEECS. CJEACTBUEM JAPYroro ypaBHEHMS, | ypaBHEHUU 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 4YHCJIE | — CBOOOJHO  pemarb  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 3ajay;
— TINpUMEHATH TeopeMy be3dy Kk pemeHuro
YPaBHEHUM; — IPUMEHATb TeopeMy Buera mis
pelIeHNs HEKOTOPBIX YPaBHEHUN CTEIIEHM BBIIIE
BTOPOW;

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

— BJaAETh METOJaMM pEIIEeHUs YpaBHEHU,
HEpPaBEHCTB M HUX CHCTEM, YyMETh BBIOMpAThH
METO/1 pelIeHus1 1 000CHOBBIBaTh CBOW BBIOOD;

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

— pewmars anredpauveckue ypaBHEHUA U
HEpaBeHCTBA M HX CHUCTEMBI C TapaMeTpaMu
anredpanvdeckuM U rpaguueckuM MeToIaMu;

— BJIQJIETh pPa3HbIMM METOJAMU JOKa3aTelIbCTBA
HEPABCHCTB;

— pelaTh YpaBHEHMS B LEJIBIX YACTIAX;

— n300paxkaTb MHOXKECTBA Ha IUIOCKOCTH,
3a/1aBa€MbIC yPaBHEHUSIMU, HEPABCHCTBAMM U UX
CHUCTEMAaMHU;

— CBOOOZHO UCIMOJIB30BaTh TOXIECTBEHHBIE
peoOpa3oBaHUs IPU PELICHUU YpPaBHEHUH H
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
pe3yJabTaTOB, IOJIyYa€MBIX IIPU  PELIEHUU
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, ONMCBIBAIOIINE PEATbHYI) CHUTYalHIO
WIM TNPUKIAJHYI0 3aJady, HWHTEPIPETUPOBATH
MIOJIy4YEHHBIE PE3YJIbTAThI;

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

— IPUMEHATh IPU PELICHUM 3a1a4
HepaBeHcTBa Komm - ByHsAKOBCKOTO,
bepnymu;

— UMETh IIPEICTABICHUE 0
HEPaBEHCTBAX  MEXKJIy  CpPEIHUMH
CTEIICHHBIMHU.

OyHKIMU

— BrnageTre NOHATHUSAMU: 3aBUCHUMOCTH BCJIMYMH,

— BJIAACTh IIOHATHCM aCHUMIITOTbBI H
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GyHKIMS, apryMeHT U 3HaueHue (yHKuuH,
001acTh ompeAeseHuss U MHOXECTBO 3HAYCHUU
¢bynkuuu, TpapuK ~ 3aBUCUMOCTH, rpaduk
¢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 QYHKINH; YMETh IPUMEHSTh 3TH
MOHATHUS TIPU PEIICHUH 3a/1a4;

— BIQJIETh TIOHSATHEM CTeNeHHas (YHKIUS;
CTpOoWTh €e TpapuK U YMeTb MNPUMEHATH
CBOMCTBa CTENEHHON (YHKIMM TpU pPEIICHUU
3azay;

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

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

— BIAJETh MOHATUAMH TPUIOHOMETPUUYECKHE
GbyHKIIMM; CTPOUTh WX Tpapuku H YMETh
IPUMEHATh  CBOICTBA  TPUTOHOMETPUYECKUX
(byHKIMIA pY pEIICHUH 33714,

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

— INPUMEHATh IPU pEIICHUU 3aJad CBOMICTBA
GbyHKUUI: YETHOCTb, HEPUOIUYHOCTb,
OrPaHUYEHHOCTb;

—  [pPUMEHATh  NpPH  pPELlIeHMH  3aj1ad
npeoOpazoBaHus TpadUKOB (YHKITUH;

- BJIAJETh HNOHATUSAMHI quCcI0Bas
MOCJIEI0BATEIbHOCTbD, apupmeTnyeckas U
reoMeTpUYEcKasi MPOrpeccus;

— NPUMEHATh IPU PELIEHUM 3a/1a4 CBOMCTBA U
NPU3HAKK apU(METHUYECKOH U I'e€OMETPUYECKOM
MPOTPECCUN.

B noBcengHeBHOM JKM3HM M IpU HU3YyYEHUHU
JPYruX y4eOHBIX MPEIMETOB:

— OTpeAENATh 10 TpadyKaM U MCIIOJIB30BaTh JUIS
pelieHust  NPHUKJIAAHBIX  3aJad  CBOMWCTBA
peambHBIX ~ TIPOLIECCOB M 3aBUCUMOCTEH
(HanOonbpIIME W HAMMEHbIIME  3HAYEHMUS,
NPOMEXYTKM  BO3pacTaHus U yObIBaHHUSA
(GyHKIUHU, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,
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 M  BTOPOIO
HOPSAKOB.
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— ompenensaTe Mo rpadukaMm MpocTeime
XapaKTepUCTUKH TEPUOJUYECKUX IPOIECCOB B
OMOJIOTUHN, SKOHOMHKE, MY3bIKE, PaJUOCBSI3U U
ap. (amIumTyaa, Nepuoa U T.11.).

Cratuctuk | — OnepupoBarTh OCHOBHBIMH OINUCATEILHBIMH | — UMETh MPEACTABIICHUE 0
a ¥ TEOPHS | XapaKTEPUCTHKAMU YUCIIOBOTO Habopa, | LEHTPaILHOM MPEeIeTHLHON TeopeME;
BEPOSITHOCT | MOHATUEM  T€HEpajbHAasT  COBOKYIHOCTb U | — MMETh MPEACTABICHUE 0
€M, JIOTHKa | BRIOOPKOW U3 Hee, BBIOOPOYHOM ko3 dunmenTe
u — ONEpUpOBaTh TMOHATHUAMHU: YACTOTA M | KOPPEJSIUMU U JIMHEHMHON perpeccuu;
KOMOHMHATO BEPOSITHOCTh COOBITHS, CyMMa W IMPOU3BEIACHHUE | — HMETH MPEACTABIICHUE 0
puKa BEPOSITHOCTEH, BBIYUCIIATH BEPOATHOCTH | CTATUCTUYECKUX TUTIOTE3axX u
COOBITHI HAa OCHOBE TOJICYETA YMCIIa UCXOJIOB; MPOBEPKE CTATUCTUYECKOW THIOTE3HI,
- BJIAJIETh OCHOBHBIMH TMOHATHSMH | O CTATUCTUKE KPUTEPHUS U €€ YpOBHE
KOMOMHATOPMKHM M YMETh MX NPHMEHATh IPH | 3HAUMMOCTH; — UMETH IPEICTABICHUE
pELICHNH 3a/1ay; 0 CBSI3U SMIIUPHUYECKUX U
— HWMETh TMpejACTaBiIeHHE 00 OCHOBAX TEOPHUM | TEOPETHUECKHUX pacHpeieieHu;
BEPOSITHOCTEM; - UMETh MpeJICTaBICHUE 0
— HWMETh TPEJACTABIICHHE O JUCKPETHBIX W | KOJUPOBAaHWUM, JIBOMYHOM  3aINCH,
HENPEPBIBHBIX  CIYYalHBIX  BEJIMYMHAX U | IBOMYHOM JEPEBE;
pacupeneneHnsax, 0 HE3aBUCUMOCTH CIIYYalHBIX | — BJIAJE€Th OCHOBHBIMHM ITOHATHSIMH
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 BEJINYUH; — UMETh NPEICTABICHUE O AEPEBbIX 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
paclpelneneHud W OpuUMepax  HOPMaJbHO | YMETh  TNPUMEHATb  KOMIIOHCHTBI
pacipeeNeHHbIX CIy4YalHbIX BEJINYUH; CBSI3HOCTH IIPH PELLIEHUU 3a/1a4;
— HUMEThb MPEACTABJICHHUE O  KOPPEIAlUu | — YMEThb OCYHIECTBIIATH IIYTH IO
CIIy4ailHbIX BEJIMYUH. pebpam, o00xoapl pebep U BepUIMH
B nOBCeHEBHON JKW3HUM M IpU U3ydeHuu | Tpada;
JIpYrux MpeaMeTOB: - UMETh IIPEACTABIICHUE 00
— BBIYHCJIATH WIIM OLEHWBATh BEPOSTHOCTH | DMIEPOBOM U TaMUJILTOHOBOM IIyTH,
COOBITUH B PpEALHON JKHU3HHU; BBIOMpaTh | UMETh TMPEICTABICHUE O TPYAHOCTH
METOObl  MOAXOIAIIETO IIpEaCTaBICHUSA U | 3ala4¥  HaXOXACHHA TI'aMHIJIIbTOHOBA
00pabOTKH JaHHBIX. IyTH;
— BJIAJETh IOHATHUSAMU KOHEYHBIE U
CYETHBIE MHOXXECTBA U YMETb MX
IIPUMEHSATH [IPU PELLICHUH 3a]1a4;
- yYMETh IIPUMEHSTH METOJ
MaTeMaTUYeCKON UHIYKIINH;
— yMeTh  IPUMEHATH  IPUHIMI
Jvpuxie npu pemesuu 3agad.
TexcroBbie | — Permate pasHble 3aJa4d  MOBBIIICHHON
3a7a4u TPYAHOCTH;

— AHAJIM3UPOBATH YCIIOBUC 3a1a4H, BLI6I/IpaTB
OINTUMAaJIbHBIN METO peUICHUsA 3aaa4u,
paccMaTpuBasa pa3InIHbIC METObI;

— CTPOUTH MOJICJIb PCIICHUA 3ala4l, MPOBOAUTH
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JI0Ka3aTeIbHbIC PACCY)KJICHUS MPH PEIICHUH
3a/1a4u;

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

—  AQHQJIA3UPOBaTh W HHTEPIPETUPOBATH

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

— [IEPEBOIUTH MPHU PELICHUH 3a/1a4H
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

— Brajets reoMeTprUYeCKUMH TOHATHAMHE 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 OINPOBEPraTh UX, 0000mIATH
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, KOT/a
QITOPUTM pEIICHUS HE CJIeAyeT SBHO U3
yYCIOBUS,  BBINOJHATH  HEOOXOAMMBIE IS
pelIeHns 3a/1a4Ml JIOMOJHUTENbHbBIE TOCTPOSHUS,
HCCIIEeI0OBAaTh BO3MOXKHOCTh IPUMEHEHUSI TEOPEM
1 hopMyn AJis peleHus 3aaay;

— yMmetb (QOpMYyIHpOBaTH H
reOMEeTpUYECKUe YTBEPKICHUS;

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

— WMeTb TpEeACTaBlIeHUs 00  akcuomax
CTEepEOMETPUU U CIEACTBHUSIX W3 HHUX U YMETh
MPUMEHSTH UX MPU PELICHUU 3a/1a4;

— yYMEThb CTPOWTH CEYEHHUS MHOTOTPAHHHUKOB C
WCIOJIb30BAHMEM Pa3IMYHBIX METOJIOB, B TOM
qHcIie U METOia CIIE/IOB;

— UMETh TPEJCTABICHHE O CKPEUUBAIOIIUXCS

JO0Ka3bIBaTb

— Wwmers  mpencraBienue 00
aKCHOMATHYECKOM METOJIE;

— BJIAJACTH IIOHATUEM I‘eOMeTpI/I'-IeCKI/Ie
MeCTa TOYEK B IIPOCTPAHCTBE U YMETH
HpI/IMeHSITI) nux mjis 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 IPUMEHATH €T0 MPH PEIICHUH
3a7a4;

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

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

— HWMETh TNPEJCTaBICHUE O Pa3BepTKE
MHOTOIpaHHUKAa M KpaTyailllleM MyTH
Ha MOBEPXHOCTU MHOTOI'PAHHMKA;

- HUMCTb MMPEACTaBJICHUC 0
KOHHYCCKHUX CCUCHUAX,
- HUMCTb MMPEACTaBJICHUC 0

Kacaromuxcs cepax U KOMOMHALUU
TEJI BpAIICHUsI U YMETh IPUMEHATh HX
IpU PELIeHNN 33/1aY;

— TOpPUMEHSATh TNpPH pelIeHUH 3a1ad
dopMynny paccTOsIHUS OT TOYKH [0
IJIOCKOCTH;
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MPSIMBIX B IPOCTPAHCTBE M YMETh HAXOIUTh YTOJI
U PacCTOSIHUE MEX]ly HUMH;

— TPUMEHATH TEOPEMBl O MAPAUICTHLHOCTH
OpSIMBIX M IUIOCKOCTEH B TMPOCTPAHCTBE IMPH
pelIeHNN 3a1a4;

- YMETh MIPUMEHSTh napasuienbHOe
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
MePIIEHINKYIISIpax MPHU PEIICHNH 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;

— BJIQIETh NMOHATHUAMU NPU3Ma, MapaliesenuIes
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 MOHATHEM IUIOIIAJN MOBEpPXHOCTEH
MHOTOI'PaHHUKOB M YMETb NPUMEHSTH €ro IpH
pellIeHNH 3a1a4;

— BJIajeTh IOHATUSAMH  TeJda  BpalleHHs
(UMIMHIpP, KOHYC, ap U cdepa), UX CEUCHUs U
yYMETh NPUMEHSTh UX IIPU PELISHNH 33/1aY;

— BJAJeTh MOHATHSAMM KacaTellbHbIE MpPSMbIC U
IUIOCKOCTU ¥ YMETh MPUMEHSTh U3 NPH PEIICHUH
3ajauy;

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

— BIIQJETh TMOHATUAMH 00BEM, OOBEMBI
MHOTOT'PaHHHUKOB, T€J BpallleHUs M IPUMEHSTb
UX IIPU PELIeHUH 3371a4;

NPSAMOYTOJIbHBIN
OPUMEHSTh €ro IMpH

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

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

— UMETh Mpe/CTaBiIeHue 00 akcuomax

0o0beMa, IPUMEHSTD bopmyIbl
00beMOB IPSIMOYTOJIBHOTO
napaJuleenuIesna, TIPHU3MBI "

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

- MPUMEHSTD WHTETpa TS
BBEIYHCIICHUS 00BEMOB u
MTOBEPXHOCTEN Tell BpallleHU,

BBIYUCIICHUS TUIOIIAAN c(hepuueckoro
nosica 1 00beMa I1apoBOTo CJIOS;

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

— UMETh MpEeACTaBICHHE O IUIOUIaau
OpPTOTOHAJILHOM MPOEKINH;

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

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

— YMETb peuiaTh 3aJ1a4u Ha TIOCKOCTH
METOJaMU CTEPEOMETPUH;

— yMeTb TNpPUMEHATH  (opMyIbI
00BeMOB  MIpU  pEUIeHMH  3ajay
OUpaMu/, JJIEMEHThl  MPaBUIbHON

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

Oiinepa, HPaBUIIbHBIX
MHOTOT'paHHHKAX;
— BIIAQAETh TOHATHEM  IUIOLIAAU

HOBCpXHOCTeﬁ MHOT'OTpaHHUKOB U
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— UMETh TMPEJICTABICHUE O Pa3BEepPTKE LUIUHJIPA
¥ KOHyca, IUIOMAIN TOBEPXHOCTH IWIMHIPA H
KOHyCa, YMEThb MNPUMEHATh WX TPHU PEHICHUH
3a/ad;

— WMETh MPEJICTaBJICHUE O IUIomaau chepbl H
YMETbh MMPUMEHSTH €T0 MPHU PEIICHUH 33134,

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

— WMETh NPEICTaBJICHHE: 0 TmojoOWu 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
MOJENH JUIsl PEIICHUs 3aJad  MPaKTHIECKOTO
XapakTepa M 3a/Jad M3 CMEXKHBIX JIACIUTUINH,
HCCIIeIOBATH MOJTyYCHHBIC MOJICTTH u
HHTEPIPETUPOBATH PE3YIIbTAT.

YMETh NPHUMEHSATH €r0 MpPU PEIICHUU
3aJ1a4;

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

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

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

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

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

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

— yMeTb pemath 3a7adyd = Ha
KOMOWHAIIMM MHOTOTPAHHHUKOB U TEI
BpaIleHNUS,

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

B noBcenHeBHOW JKM3HU M TIPH
W3YYCHUU JPYTHX MPEAMETOB:

— COCTaBISIThb C HCIOJb30BaHHEM
CBOMCTB  TeoMeTpuyeckux  (uryp
MaTeMaTHYeCKue MO/JIeNH TUIS
pelieHus  3aJa4  MPAKTUYECKOTO
XapakTepa W 3aJad U3 CMEXKHBIX
JUCIUILINH, UCCIIEZIOBATh
MOJIy4YeHHbIE MO/JIeH u

UHTEPIPETUPOBATH PE3yNIbTaT.

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 TIOCKOCTH, (OPMYITY
paccTosiHUS MEXIYy TOYKaMH, ypaBHEHHE cepsl
IIpY PELLICHUH 3a]1ay4;

— IPUMEHATh BEKTOPbl U METOJ KOOpAUHAT B
IPOCTPAHCTBE NIPHU PEIICHUU 3a/1a4;

TIOHATHUAMN BCKTOPHBI u nux

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

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

- HaxXoauTb  paCCTOAHUC  MCKIAY
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 BEKTOPbI M METOJ KOOpAHMHAT B
IIPOCTPAHCTBE MIPH PEIICHUH 3a]1au.

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

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

BBITIOJIHATH ONPOBEPKEHUE;

— TIPUMEHATH OCHOBHBIE METOJbl PEIICHUS
MaTeMaTH4ECKUX 3a/1a4;

— Ha OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEH
B IPUPOJAE XapaKTepu3OBaTb KpacoTy H
COBEPUICHCTBO  OKpPYXAalOLIETO  MHpa U
MIPOU3BEICHNUI HCKYCCTBA;

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

(GU3MYEeCKUX  TPOIIECCOB,  3aJauu
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
4acoB
MakcuMmanbHasi yueOHas Harpy3Ka (Bcero) 234
Oobs3aTesibHAs ayIMTOPHAS y4eOHAst HAarpy3Ka (Bcero) 216
B TOM YHCJIC:
TEOPETUYECKUE 3aHATHUS 108
NPAaKTUYECKUE 3aHATUS 108
CamocTosiTeqibHasi paéoTa 10
Koncynpranmu 2
[IpomesxkyTouHas arrectanus B popme sxzamena 6
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3.2. TemaTnuyeckuii ni1ad u coaep:xxanue yueonoi gucuuminaesl OYIL.08 MATEMATHUKA

HaunumenoBanue
pa3jaesioB U TeM

Conepmafme yqeﬁﬂoro MaTepuaJia, IPaAKTHYECCKHUE 3aHATUA

O0ne

4acoB

YpoBennb
OCBOEHUS

1

2

4

1-it cemectp

Pazgen 1.
YucaoBble 1
OyKBeHHbIE
BbIpaKeHUs

10

Tema 1.1.
JleficTBUTEILHbIE

qypcsaa
OK 1-9

Conepxxanue yueOHOro Marepuasa

1 ‘ Brenenune JleiictBuTenbHbIe ynciaa. MHOTOYJIEHBI OT OJJHON NTEPEMEHHOMN

[ToBTOpenue. Pemienne 3a1a4 ¢ UCHONIB30BAaHIEM CBOWCTB YHCEN M CUCTEM CUUCICHMS, AETUMOCTH, JOJIel U 4acTel, MpOLEHTOB,
Moayneit uncen. Perienne 3a1a4 ¢ UCIIOIB30BaHHEM CBOMCTB CTeleHel 1 KOpHEH, MHOTOWICHOB, PeoOpa3oBaHiii MHOTOUYJICHOB U
JPOOHO-PalOHAJIBHBIX JINHEHHBIX, KBAJAPATHBIX U APOOHO-PAIOHANBHBIX BhIPRKEHUH, ypaBHEHHI U UX cucTeM. Perienue 3amay
C IIOMOLIbIO YHUCIOBBIX HEPABCHCTB W CHUCTEM HEPABCHCTB C O}IHOﬁ HepeMeHHOﬁ, C MPUMCHCHHUEM H3o6pa>1<eH1/m YHUCJIOBBIX
NPOMEKYTKOB. PellleHue 3a/iad ¢ MUCMONb30BaHMEM YHCIIOBBIX (pyHKIMI 1 uX TpadukoB. Mcrnonb3oBaHue CBOWCTB U rpaduKOB
JTMHEHHBIX U KBAJPATHIHBIX (YHKIIHI, 0OPATHOM MPOMOPLHOHATBHOCTH 1 (GYHKIMH Y =yx. I'paduueckoe pelenne ypaBHEHHUIT 1
HEPaBEHCTB.

2 | KommuiekcHbIe ymca.

Hcnonp3oBanue onepanuii HaJi MHOXXECTBAMM U BBICKa3bIBaHUSIMHU. VcIionb30BaHHME HEPAaBEHCTB M CUCTEM HEPABEHCTB C OIHOU
MEPEMEHHO, YKCIOBBIX MPOMEXKYTKOB, HMX OObEAMHEHWUN U mepecevueHuid. [IpUMeHeHWe IIpU peIlIeHWH 3aJad CBOWCTB
apu(pMETHYECKON U TEOMETPUUECKOM ITPOrpecCuu, CYMMHUPOBaHHS OECKOHEYHOM CXOIIEICsS TeOMETPUIECKON TPOrPECCHUH.
MHokecTBa (4HUCIOBbIC, TeOMETpUUECKUX (Guryp). MHOXKeCTBa Ha KOOPAWHATHOM IUIOCKOCTH. XapaKTepPUCTHYECKOE CBOWMCTBO,
9JIEMEHT MHOXECTBa, IyCTOE, KOHEUHOEe, OeCKOHEeuHOe MHOXecTBO. CriocoObl 3amaHust MHOXKecTB [lonmHOKecTBO. OTHOIICHUS
MIPUHAAIISKHOCTH, BKITIOUEHUs, paBeHcTBa. Omneparun Ha MHOXecTBamu. Kpyru Diinepa. Koneunsie u GeckoHEUHBIE, CUETHBIE U
HeCUeTHbIe MHOXeCTBA. VICTHHHBIE U JIOXKHBIE BBICKAa3bIBAHMS, ONEPALU Hall BEICKa3bIBAHUAMU. AireOpa BhICKa3biBaHHUH. CBS3b
BBICKA3bIBAaHUHA C MHOKEeCTBaMHU. KBaHTOPHI CyIIECTBOBAHHS M BCEOOLTHOCTH. 3aKOHbI JOTUKH. OCHOBHBIE JIOTHYECKHE TPaBHIIa.
Pemenne normyueckux 3a1ad ¢ UCIIONB30BAHNEM KPYroB DWiepa, OCHOBHBIX JIOTHUECKHX MpaBwil. YMo3akmodeHnss. OO0CHOBaHUSA
U JOKa3aTeJIbCTBO B MareMartuke. TeopeMbl. Buabl mMaTemaTnyeckux yrBepkacHUM. Buasl nokasatenbcTB. Martematndeckas
MHIYKOUS. YTBEpXKICHUS: OOpaTHOE MAAHHOMY, IPOTHBOIIONOXHOE, OOpaTHOE MpPOTHBOMOIOKHOMY JaHHOMY. IIpu3Hak wu
CBOHCTBO, HEOOXOIUMBIE U JOCTaTOYHBIE yciaoBusa. OcHOBHAs TeopeMa apudmernkn. OcTaTKi U cpaBHEHH. Anroput™ EBkimma.
Kuraiickas Teopema 00 ocrarkax. Mamas teopema depma. q-wuHbIe CcHCTeMBI cuncieHus. OyHKOus Difnepa, 4UCIO W CyMMa
JeTUTeNe HaTypaibHOTro 4ncna. [lepBUYHbIE MPEACTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX dHceln. J[eHCTBUS ¢ KOMIUIEKCHBIMU
yucnamMu. KomrmiekcHo comnpsbkeHHbIe dncia. Moyl W apryMeHT ducia. TpuroHoMmeTpudeckas ¢popMa KOMIUIEKCHOTO YHCHA.
PemieHne ypaBHEeHN B KOMILIEKCHBIX YHCIAX.

IIpakTHYecKHe 3aHATHA

1 | Hpakruyeckas paGota ApupMeTHUECKHEe NEHCTBHS HaJl YMCIAMH
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Teopema Buera, Teopema besy. [IpuBomumele u HempuBOAMMEIE MHOTOWICHBL. OCHOBHAsI Teopema aireOpbl. CHMMETpPHUYCSCKIe
MHOTOWIEHHI. [lerouncienHsIe U eno3HayHbie MHOTOWICHH!. J{nodanToBs! ypaBHeHus. Llemasie npodu. Teopema depma o cymme
kBaapatoB. CYMMBI U PSIIBI, METOIBI CYMMHUPOBAHUS U TIPU3HAKH CXOAMMOCTH. TeopeMbl O IPUOIIDKEHUN JeHCTBUTEIBHBIX YHCEI
palioHaTbHBIMU. PenieHue 3amad ¢ IMOMOIIBIO YHCIIOBBIX HEPAaBEHCTB W CHUCTEM HEPABCHCTB C OMHOM IIEPEMEHHOMU, C
NPUMEHEHHEM H300paKEHHsI YUCIOBBIX IPOMEXKYTKOB. Pelllenne 3aa4u ¢ UCIONb30BaHUEM YHMCIOBBIX (QYHKIUH M UX IPa(pUKOB.
Hcnonp3oBaHue CBONCTB M Ipa)MKOB JIMHCHHBIX M KBaJPAaTHYHBIX (DYHKIHHA, 00paTHOW MPOTOPIHMOHATBHOCTH U ()YHKIIUU y:f_.
I'padudeckoe pemieHHUEe ypaBHEHWUH W HEPaBEHCTB. lcCmonp30oBaHWE OIEpalmii HaJ MHOXCECTBAMH W  BBICKA3bIBAHUSIMU.
Hcnonp3oBaHue HEPABEHCTB M CHCTEM HEPABCHCTB C OIHOM IMEpPeMEHHOM, YHCIIOBBIX IPOMEKYTKOB, X OOBCIUHCHUH H
nepeceueHuid. [IpUMeHEeHHE TPU pEIICHUH 3a7ad CBOWCTB apU(PMETUUYCCKOW M T'€OMETPHYCCKOW MPOrPECCHU, CYMMHPOBAHHS
OECKOHEUHOM CXOJAIIEHCS TeOMETPUIECKOM ITPOrpeccuu

2 | IlpakTrueckas padota Apudmerndeckue NeiCTBHs HaJl KOMIUIEKCHBIMU YHCIaMHU B Pa3HBIX (popmax
3aIUCH.

3 | KonTpospHas paboTa

N

CamocrosiTesibHas padoTa

1 ‘ JlelicTBYs HaJl KOMIUIEKCHBIMU YHCIAMHU

Paspean 2.
Kopuu, crenenu u
Jorapugmsl

34

Tema 2.1.
Kopenb cTenenu n
OK 1-9

Copep:xaHue y4eOHOro MmaTepuasa

1 | Kopens cTenenu n

2 | CteneHH C pallMOHAILHBIMH MOKA3aTEIsIMU, UX CBOMCTBA

3 | CBolicTBa CTEIIEHHU C IEHCTBUTEILHBIM ITOKA3aTEIIEM.

CreneHs ¢ ACHCTBUTEIBHBIM II0Ka3aTcCiIeM, CBOMCTBA CTEIICHH.

4 ‘ CBOJICTBA CTENEHU C NEHCTBUTEILHBIM IOKA3aTEIIEM.

Crenennas QyHKIHMA U ee cBoiCcTBa U rpaduk. VppannoHanbHble ypaBHEHNSA

5 ‘ CBOJICTBA CTEIEHU C ACHCTBUTEILHLIM IIOKA3ATEIEM.

N

IIpakTH4Yeckue 3aHATHA

1 | Ilpaktuyeckas pabora Perienue nppanmoHaIbHBIX YpaBHEHHIA.

2 HpaKTI/I‘IeCKaH pa60Ta Pemenue nmokasareabHbBIX ypaBHeHHﬁ. Pemenue IPUKIIAHBIX 3aaa4.

[Ipocreiime nokazaTenbHble ypaBHEHHs U HepaBeHCTBA. [lokasarenbHas GyHKIMS U €€ CBOICTBA
u rpapuk. Yucno u Qyskius e*.CHCTeMbl MOKa3aTEIbHBIX, JIOTapHOMUUYSCKHX W HPPALMOHAIBHBIX
YPaBHEHUH.

CamocrosiTesibHast padora

[IpeobpazoBanue torapu(pMUIECKUX BbIPAKECHUN

Tema 2.2.
Jlorapugmel

Conepxanue yueOHOro Marepuasia

1 | Jorapudm unciaa. OCHOBHOE JTOrapH(pMHUIECKOE TOKISCTBO.
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OK 1-9 Jlorapudm uucina, cBoiicTsa jorapudma.
2 | Jloraputm mpousBeieHus1, YaCTHOTO, CTENICHH; IIePEX0/I K HOBOMY OCHOBAHHUIO. 2
3 | JecsaTuynblil 1 HATYpaIbHBIHA JOrapu(Mbl, YUCIIO €. 2
Jlecstuunsiii norapudm. Hatypanssslii norapudm.
4 | TlpeoOpa3oBanue JorapuMHUIECKUX BBIPAKESHHI. 2
5 | IIpeoOpazoBanue panMoHAIbHBIX, HPPALUOHAIBHBIX, CTENICHHBIX, IIOKA3aTEIBHBIX U JOTapH(PMHUYECKIX 2
BBIPAXKCHUM.
6 | [IpeoOpazoBaHue panMoOHAIBHBIX, HPPALNOHATIBHBIX, CTETICHHBIX, IOKA3aTeNbHBIX U JIOTapH(PMUIECKIX 2
BBIPAKCHUI
IIpakTnueckune 3aHATHS 4
1 | Haxoxnenue 3HaueHut jorapudma no npou3BoJbHOMY OCHOBAHHIO.
2 | IlpakTrueckas padota JlorapudmupoBaHue U NOTCHIMPOBAHUE BHIPAKCHUH.
3 | [IpnOnrkeHHbIE BHIYUCIICHUS U PEIICHUS TPUKJIAIHBIX 3a/1a9
Tema 2.3. IIpakTHYecKHe 3aHATHS 2
Pemenue 1 ‘ [IpakTnueckas pabora Pemenue norapupmuyeckux ypasHeHuil. KonTpoJsbHasi pabora
nokasaTeJibHbIX U | Jlorapugmuueckue ypaBHEHHsS M HepaBeHCTBa. Jlorapudpmuueckass ¢GyHKIMS M €€ CBOWCTBA U Tpaduk.
Jorapupmuyeckux | CucTeMbl MOKA3aTeNbHBIX, JOTAPUPMUUCCKIX M MPPAHOHAIBHBIX ypaBHEeHHH. CHCTEMbI TOKa3aTelbHbIX,
YPaBHEHHUI U Jorapu(pMUUECKUX U UPPAIIMOHATIbHBIX HEPABEHCTB.
HEPABEHCTB. CamocrosiTeJibHasi padoTa 2
OK 1-9 1 | Ipeo6GpazoBaHye paIOHATBHEIX BHIPAKEHHIT
Pasznen 3. 24
IIpsimble n
IIOCKOCTH B
NPOCTPAHCTBE
(reomeTpus)
Tema 3.1. Conepxanue y4eOHOro Marepuasia 6
IIpsimble n 1 | OcHOBHBIC MOHATHS CTEPEOMETPHH 2
IJIOCKOCTH B [loBTOpenue. Pemenne 3amad ¢ NCMOIB30BAHNEM CBOMCTB (DUTYp Ha IUIOCKOCTH. Perenune 3a1a4 Ha T0Ka3aTEIBCTBO U IOCTPOCHUE
NpoCTPaHCTBe. KOHTpHpuMepoB. [IpuMeHeHne npocTelux JIOrHYeCKuX MpaBuil. Pelienne 3agad ¢ UCMOIb30BAHUEM TEOPEM O TPEYTOJIbHHUKAX,
OK 1-9 COOTHOIICHWA B MPSAMOYTONBHBIX TPEYrONbHUKAX, (aKTOB, CBS3aHHBIX C YETHIPEXYrolbHUKaMH. Pemenue 3amad ¢
HCIIOJIb30BAHUEM Q)aKTOB, CBA3AaHHBIX C OKPYKHOCTIMH. Pemenne 3aJa4 Ha HU3MEPEHUA Ha INIOCKOCTH, BBIYHMCIICHUA UIMH H
mromaneid. Harmsgaas crepeomerpus. [lpmsma, mapaurenenwmiien, mupamuaa, Terpa’np. OCHOBHBIC TOHSATHS TCOMETPHUH B
MPOCTpaHCTBE. AKCHOMBI CTEPEOMETPHH U CIEACTBUSA W3 HuX. [loHATHE 00 akcHMOMaTH4YecKoM Meronme. Teopema MeHenmas [is
teTpadapa. [locTpoeHre ceueHHid MHOTOIPaHHHMKOB METOJAOM ciieZioB. LleHTpanbHoe mnpoekTupoBaHue. IlocTpoeHue ceueHuit
MHOTOTPaHHUKOB METOAOM MPOEKIHH.
2 | Iepecekatonyecs, mapaileNbHble M CKPEIIMBAIONIMECS MpsiMbIe. YION MEXAy NpSMbIMH B 2
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IIPOCTPAHCTBE

3 | Teopembl 0 mapaIeIbHOCTH MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE

CkpeluBatrolyecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMU. MeTo/lbl HaXOXACHUSI PACCTOSIHUM MEXAY CKPEIIUBAIOIIUMUCS
pSMBIMU.. TeopeMbl 0 MapauIeIbHOCTH MPSIMBIX U TNIOCKOCTEH B MpocTpaHcTBe. [lapamensHoe MpoeKTHPOBaHUE U U300pakeHHe
¢uryp. T'eomerpuueckne Mecta TOYEK B MpOCTpaHCTBE. [lepmeHIUKYISIpHOCT, NpsSMONW U ILIOCKOCTH. OpTOroHanbHOE
NIPOEKTHPOBAHUE.

IIpakTH4yeckue 3aHATUS

1 | Ilpu3Haku B3aMMHOIO PacHoI0KEHHs MPSMBIX

2 | Yron Mexay mpsiMbIMH.

3 | [TapamienpHOE IPOEKTUPOBAHHE U M300pakeHne QUTYP.

CerHlI/IBaIOH_II/IeCﬂ MpsAMBIC B IIPOCTPAHCTBE. Vron MCKIY HUMU. MeTOI[I)I HaXO0XJICHHUA paCCTOHHVIﬁ MCKIY CKpCIIUBAIOINMUC
MpsAMBbIMH.

Tema 3.2.
IlepnienguKyasipHOC
Tbh HpSlMl)lX 144
IJIOCKOCTEl

OK 1-9

Conepxxanue y4eOHOro Marepuaja

1 ‘ [lepneHMKyYISIpPHOCTD NPSAMON Y IIIOCKOCTH, TPU3HAKU U CBOMCTBA.

HaxmonHsle U mpoekuuu. TeopeMa O Tpex MNepHeHIuKyiIspax. Bumel TerpasapoB. OpTOLEHTpUYECKUH TeTpasap, KapKacHBIN
TETpas/ip, paBHOIPaHHBIN TeTpa’ap. [IpsiMoyronbHbIH TeTpasap. Mennansl 1 OuMenuansl TeTpalapa. JlocrpanBanue TeTpaspa Jio
napajutenenunena. Paccrosiaus Mexny ¢urypamu B mpocrpaHcTBe. OONIMI NMEPHIEHANKYISP BYX CKPEIIMBAIOIIMXCS MPSMBIX.
Yranel B npocrpadcrse. IlepneHaukynspHele miuockoctu. Ilnomane oproroHanbHON npoekuuu. IleprneHnukynspHoe ceueHue
npu3Mbl. TpexrpaHHbI W MHOrorpaHHelii yron. CBoicTBa IUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBOHCTBAa IUIOCKUX U
JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB UIsl TPEXTPaHHOI'O yria.

IIpakTHYecKkue 3aHATHS

1 | Teopema o Tpex nmepreHMKyspax. [leprneHauKyIsp 1 HAKIOHHAS K IIIOCKOCTH.

ITpr3Haky nepneHANKYISIPHOCTH MPSIMBIX M INIOCKOCTEH B MPOCTpaHCTBE. TeopeMa o Tpex MepreHIUKyIsIpax.

2 | Ilpu3Haku ¥ cBOWCTBA NapasuIeIbHBIX U MEPIEHIUKYISIPHBIX MIOCKOCTEH

3 HpaKTI/I‘IeCKaﬂ pa60Ta Paccrosaue oT ToukH J0 IINTOCKOCTH, OT HpﬂMOﬁ A0 IIIIOCKOCTH, paCCTOAHUC
MCKAY MIIOCKOCTAMHA

Bunpr maTemaTHueckux yTBepKAeHHH. Buapl nokasaTenscTB. MaremaTiueckast HHAYKIHL. Y TBEpKISHHUSA: 00paTHOE TaHHOMY,
MIPOTUBONOIOKHOE, 00pPAaTHOE IPOTHUBOIOIOKHOMY TAHHOMY

4 | MapamiensHOe NPOEKTHPOBAHHE H €TI0 CBOICTBA.

Bunsr mHOTOTpaHHMKOB. Pa3BepTkn MHOrorpanHuka. Kpargaiimme myTH Ha NMOBEPXHOCTH MHOTOTpPaHHMKA. Teopema Jiiiepa.
[IpaBunbHBIE MHOTOTPAaHHUKH. JIBOMCTBEHHOCTh TIPaBWIBHBIX MHOTOrpaHHUKOB. llpm3ma. Ilapamnenemmmen. CaoiicTBa
napajuienenunena. [IpsmoyronpHeri mapamienenunen. Hakmonrasie npm3msl. [lupamuna. Buner mupamun. DneMeHTH TPaBIIIEHOM
mupaMuapl. [lupamMunel ¢ paBHOHAKIOHEHHBIMH peOpaMH W TpaHSAMH, WX OCHOBHBIE cBoicTBa. Ilmomaan moBepxHOCTEH
MHOTOTPaHHUKOB.

5 | KontponbHas paGora

CamocrosiTesibHast padora

1 ‘ Pemenue 3amau

Pazpea 4.

10
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Kom0unaropuka

Tema 4.1. Coaepikanue yueOHOro MaTepuajia 6 2
IIpaBuna 1 ‘ OneMeHThl KOMOUHATOPUKUA. OCHOBHBIE MOHATHS KOMOWHATOPUKH.
KOMOMHATOPUKH [ToBTOpenue. Pemenue 3amau Ha TabaHMUHOE M TpadUIECKOE MPEACTABICHAC TAaHHBIX
OK 1-9 IIpaKkTHYecKHe 3aHATHS 4
1 | ®opmyibl yKcia epecTaHOBOK, pa3MENICHUN, COUeTaHUN
2 | IlpakTrueckast pabota Pemnienne KoMOMHATOPHBIX 3a1a4.
3 | ®opmyna bunoma HerotoHa u Tpeyronsauk [lackams. Pemenue ypaBHeHHIA CTENICHU BBIIIE 2
CHeIMaIbHbIX BHJIOB.
4 | Tlpukiiaguble 3a7a49u.
2-11 ceMecTp
Pazgen S. 18
Koopaunatsl u
BEKTOpa
Tema 5.1MeToxa Copep:xaHue y4eOHOro marepuasa 12
KOOpAMHAT B 1 ‘ JlexapToBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPBI. 2
MPOCTPAHCTBE. VYron mexay BekTopamu. CKaJIsipHOE IPOU3BEeHNE. Y paBHEHHUE IIIOCKOCTH. DopMynna paccTOSHUSA MEXIY TOUKaMH. Y paBHEHHE
BekTopbl cdepbl. DopMmyra paccTOSHHS OT TOYKH JI0 TIOCKOCTH. CrocoObI 3aJaHusl IPSIMON YpaBHEHHUSIMHU.
Pemenue 3amaq u 1oKka3aTeIbLCTBO TECOPEM C IIOMOIIBIO BEKTOPOB 1 METOAOM KOOpAHUHAT
OK 1-9 2 \ Yron mexay Bekropamu. Koopaunatel BekTopa. CKaJsipHOE MPOU3BEACHUE BEKTOPOB. 2
CKaJ'I}IpHOG TIpOU3BEACHUE BEKTOPOB. TeopeMa 0 Pa3JIOKEHUHN BEKTOpA 110 TPEM HEKOMIUJIAHAPHBIM BEKTOpaM
3 | KomuneapHbie BEKTOPHI 2
4 | Kommnanapuslie BEKTOpbI. Pa3ioxkeHne no TpeM HeKOMIUIaHAPHBIM BEKTOPaM. 2
VYpagHenue mwiockocti. @opMyra pacCTOSHUS MEKAY TOUKaMu. Y paBHeHue cdepbl. DopMmyna paccTosHHS OT TOYKH JI0
iockocTi. Crioco0bl 3a/IaHusl IPSIMOM, YPABHEHHUSIMH.
5 | Mcnonp3oBanne KOOPAUHAT M BEKTOPOB MPHU PEHICHUH MAaTEMaTHUYECKUX U MPUKJIAJHBIX 3a1a4. 2
6 | BekTopsl. JIelicTBUS ¢ BEKTOpaMu 2
7 | JlekapToBa cucrema KoopauHar B mpoctpanctse. HepaBenctBo Kommu-byHsikoBckoro. 2
IIpakTHYecKHe 3aHATHSI. 4
1 \ IIpakTnueckas pabora CkajsipHOE IPOU3BEICHIE BEKTOPOB.
Pemenue 3aa4 1 10Ka3aTeabCTBO TEOPEM C MOMOUIBIO BEKTOPOB U METOAOM KOOPIMHAT.
2 ‘ KonTposnbHast pabota
Pa3znea 6. 32
OcHoBBI
TPUTOHOMETPHH
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Tema 6.1. Coaepikanue yueOHOro MaTepuajia 6
Tpuronomerpudeck | 1 | OcnoBHble noHsTHS. Pagunannas mepa yria. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC MPOU3BOJILHOTO 3
Ue BbIPasKeHUsl yria.
OK 1-9 Pagnannas Mepa yriia, TpUTOHOMETpHUYECKash OKPY)KHOCTb. TpuroHomerpudeckue (QYHKIMM 4Ynced Hu  YrinoB. Dopmyisl
NPUBCACHUA, CIOXCHHUA TPUTOHOMETPHUUCCKUX (l)yHKHPIﬁ, (1)OpMyJ'H>I HBOﬁHOFO M TIOJIOBMHHOI'O aprymeHra. Hpeo6pa3OBaHHe
CYMMBI, pa3HOCTH B IIPOM3BEACHHE TPUTOHOMETpUUeCKHX (QyHKuMH, u Haobopor. Hymm dQyHkoumM, npoMexyTku
3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hanbonbinee n HanMenblee 3HaueHne GyHkuun. [lepnoguyeckne GyHKINM M HAMMEHBIIHN
nepuoa. YeTHBIEC B HEUETHEIE (byHKHI/II/I.
IIpakTHYecKHe 3aHATHS 8
1 ‘ PanmaHHBII MEeTO M3MEPEHUS YITIOB BPAIEHH U CBSI3b C TPAJyCHON MEPOM.
OyHkuuKM «apobHas yacTh yucia» y ={ X} M «uenas 4actb uucia» y =[x |. TpuroHomerpuueckue (QYHKIHH UYUCIOBOTO
apryMeHTa y X = C0S , Yy X =Sin , y X =tg , y X = ctg . CBoiictBa u rpaduku TpuroHomerpuueckux (yukiuii. OOpaTHbIE
TPUTOHOMETPHUUECKHE (QYHKIIMH, UX TJIaBHbIC 3HAYCHHS, CBOMCTBA U rpaduKH.
2 | PagmaHHBIN METO M3MEPEHUS YIIIOB BPAIICHUS U CBS3b C TPAJTYCHOM MEPOH.
3 | Pemrenue 3amau
4 | Pemenne 3aqa4
Tema 6.2. Copep:xaHue y4eOHOro marepuasa 6 2
DopMy.Jibl 1 \ OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKACCTBA. DOPMYITBI TPUBEIACHUS 2
TPUTOHOMETPHH. DopMyIbl CIIOKEHUS] TPUTOHOMETPUYECKUX (QYHKIUH, (hOpMYJIbl IPUBEACHUSI, (POPMYJIbI JIBOWHOTO apryMeHTa.
OK 1-9 2 | IIpeo6pazoBanyst TPHTOHOMETPUYECKHX BBIPAXKEHHIA. 2
DopMyIbl IPUBENIEHNUS, CIIOKEHUSI TPUTOHOMETPUYECKUX (PYHKIMH, (POPMYIIBI ABOMHOTO M TIOJIOBUHHOI'O apryMEHTa.
[Ipeobpa3oBaHKue CyMMbI, pa3HOCTH B [TPOU3BEACHHE TPUTOHOMETPHUYECKUX (DYHKIMIA, 1 HA000POT
IIpakTHyeckne 3aHATHS 10
1 | OcHOBHBIE TPUTOHOMETPHUECKHE TOXKIECTBA
2 | ®opMyIbl CIOXKEHUS, YIBOCHUS
3 | Ilpaktuueckas padota IIpeoOpa3oBaHKe CyMMbl TPUTOHOMETPUYECKUX (DYHKIIUHN B TPOU3BEICHUE
4 | IIpeoGpa3oBaHue NPOU3BEICHUSI TPUTOHOMETPUYECKIX (DYHKIIUN B CYMMY.
5 | IlpeobpazoBaHus TPUTOHOMETPUUYECKUX BHIPAKEHUM.
Tema 6.3. Conepxanue y4eOHOro Marepuasia 4
IIpocreiimme 1 \ TpuroHomerpuyeckue ypaBHEHUs u HEpaBEHCTBA 2
TPUTOHOMETPUYECK | ApKKOCHHYC, apKCHHYC, apKTAHT'€HC YHCIa. APKKOTaHT€HC YHCIa.
ne ypaBHCHUA, Tpuronomerpuyeckne ypasHeHus. OTHOPOIHBIE TPUTOHOMETPHUYECKHE YPAaBHEHUS
HEPaBCHCTBA IIpakTHYeckue 3aHATHS 6
OK 1-9 1 \ [IpocTeiinre TPUrOHOMETPUUECKUE YPABHEHHS U HEPABEHCTBA.

Pemenne npocTelmmx TpUroHOMETPUIECKUX HEpaBEHCTB. [IpocTeliine cucTeMbl TPUTrOHOMETPUUECKUX YPABHEHHI.

2 | O6patHble TpHroHOMETpHYECKHE (YHKIIHH
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Hynu ¢pyHKmun, npoMexyTku 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbomnbiiee 1 HauMeHbIlee 3HaUeHne (pyHKIUH.
[Neproanueckue GyHKIMH M HAUMEHBIIHH 11epro. YeTHsle u HedeTHble (QyHKIMH. DYHKINH «IpoOHAs 9acTh YuciIa» y ={X} "
«uernas yacthb gncna» y =[x]. OOparHble TpUrOHOMETpHUYeCcKHe QYHKINH, UX TIaBHBIC 3HAUCHUsI, CBOMCTBA U TpaduKu

3 | Kontponenas pabora.

Paznen 7. 16
DyHKUUH
Tema 7.1. Conepxxanue yueOHOro Marepuasa 6
DOyHKUMH, UX 1 | ®yukuun. Croiictea pynxiun. OGpaTHEIE (YHKIHH. 2
CBOﬁCTBa JIBI/I)KGHI/IH B IPOCTPAHCTBE! HapaﬂﬂeﬂLHLIﬁ MEPEHOC, CUMMETPHUA OTHOCUTEIIBHO IJIOCKOCTH, HEHTPAJIbHAasd CUMMETPUA, ITOBOPOT
u rpa(])mcu OTHOCHUTCIIBHO HpHMOﬁ. Hp606pa30BaHI/Ie HOI[06I/IH, romoteTus. Pelrenne 3aJa4 Ha IJIOCKOCTHU C UCITIOJIb30BAHUEM
OK 1-9 CTepeoMeTpHYeCKUX MeTo10B. B3anMHo obpartHble hyHkimu. ['paduky B3auMHO 00paTHBIX (QyHKIMH.
2 ‘ CreneHHble, TOKa3aTeNIbHBIC, JJOTaPU(PMUUECKUE U TPUTOHOMETPHYECKUE (QYHKITUH. 2
HyJ'II/I (l)yHKHI/II/I, MMPOMECIKYTKHM 3HAKOIMOCTOAHCTBA, MOHOTOHHOCTD. HauGonbimee u HauMeHblllee 3HAYEHUE (byHKI_II/II/I.
[Mepuonnueckue GyHkuunu. YerHocTh M HeUeTHOCTh QyHKIMNA. CnoxkHble pyHKIMU. TpuroHoMeTpuueckre GpyHKIUH Y = COS X , Y
= sinx , y = tgx . Oynkuusay = ctg x. CoiictBa u rpadmku TpuUroHomeTpuueckux (yHkuuii.Jlorapudmudeckre ypaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckas pyHkuust u ee cBoicTBa U rpaduk. CrenenHas QyHKIMs U ee CBOMCTBA U rpaduk
3 | IIpeo6pazosanms rpadguKkoB QyHKIHIT 2
Meron uHTEpBaNOB Uil pelieHus HepaBeHCTB. [IpeoOpasoBanus TpadukoB (YHKIMI: CABUT BAOJIb KOOPIMHATHBIX OCEH,
pacTsbkeHHe M CKaTHe, YMHOXKEHHE Ha YUCIIO, OTPaKEHHE OTHOCHUTEIbHO KOOPJMHATHBIX ocell. I'paduyeckue METO/bI peleHUs
YPaBHEHUHN U HEPABEHCTB
IIpakTnuyeckune 3aHATHS. 10
1 | Ilpumepsl 3aBUCUMOCTEN MEXTY IEPEMEHHBIMH B pEaIbHBIX MPOIIECCaxX U3 CMEKHBIX JUCIUIUINH
2 | IIpaktuueckas padota MccnenoBanue QpyHKIN
3 | HempepriBHBIC U TIepHOaUYECKHE PYHKITMH
4 | TlpeoOpazoBanus rpaduka ¢pyaknuu. [lapmonndeckue kosnebanus. [IpukiamHbie 3amaun.
JBrKeHMsI B IPOCTPAHCTBE: MApaJUIEIbHBIA EPEHOC, CUMMETPHUSI OTHOCUTENIBHO IUIOCKOCTH, LEHTpajbHAasi CUMMETPUS, IIOBOPOT
OTHOCHTENBHO TpsiMoii. [IpeoOpasoBaHue momoOHs, roMoreTHs. PelneHue 3agad Ha IUIOCKOCTH C  HCIIOIb30BaHUEM
CTEPEOMETPHUIECKHUX METOIOB.
5 ‘ KontponbHas paboTa
Pa3znea 8. 10
MHOrorpaHHuKH
Tema 8.1. Conepxanue y4eOHOro Marepuasia 6
Muororpannuku | 1 | Bepmunsl, peGpa, rpaHd MHOTOIPAaHHHKA 2
OK 1-9 [Mapamtenenumnen. CoiicTBa NMpsIMOYroiabHOro Napatenenumena. Teopema ITudaropa B mpocrpaHcTBe.
2 ‘ [Tpu3ma, ee ocHOBaHMsI, 0OKOBbIE pedpa, BBICOTa, OOKOBAs IOBEPXHOCTb. 2

[IpaBunbHBIE MHOTOTPAaHHUKH. JBOMCTBEHHOCTh TIPaBWIIBHBIX MHOTOTpaHHUKOB. Ilpm3ma. Ilapamnenermmen. CaoiicTBa
napaienenunena. [IpsmoyronpHelil napamienenunes. HakiioOHHbIE TPU3MBL.
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3 | Iupamuza, ee ocroBanue, GOKOBBIE pebpa, BHICOTA, GOKOBAs TOBEPXHOCTH.

IMupamuma. Bunel mupamMua. DeMEHTHl MPAaBHIBHON mUpaMuabl. [TupaMumbl ¢ paBHOHAKIOHEHHBIMH peOpaMu W TPaHAMHU, UX
OCHOBHEBIE CBOICTBA.

IIpakTHYecKkue 3aHATHS 4
1 ‘ ITpakTndeckas padbora Cedenusi, pa3BepTKu MHOrorpaHHukoB. [Tnomane nosepxaoctu. CummeTpus
PazBepTku MHOTOrpaHHrKa. KpaTyaiinme myTu Ha MOBEpXHOCTH MHOTOrpaHHuKa. Teopema Diinepa [Inomaan moBepxHocTeit
MHOTOTPaHHUKOB. J|BOMCTBEHHOCTh NMPaBHILHBIX MHOTOrpaHHHUKOB. [Ipru3ma. [apannenenmnesn. CBolicTBa napasuienenumesa.
IIpssimoyronbHbIi napamienenunen. Haknonusie npusmel. [lupamuaa. Buasl mupamua. OneMeHThl TPaBUILHON TUPaMUIBI.
[Mupamup! ¢ paBHOHAKIOHEHHBIMH peOpaMu M TPaHsIMH, MX OCHOBHBIE cBoCTBa. [1iomaam moBepXHOCTe MHOTOIPAHHHUKOB.
2 | KouTponbHas paboTa
Pa3nen 9.Tena n 10
MOBEPXHOCTH
BpalmicHus.
I'eomeTpus
Tema 9.1. Copep:xaHue y4eOHOIro MmaTepuaja 6
uauHap, KOHYC, 1 | HlunuHAp ¥ KOHYC. 2
map 2 | lllap u chepa 2
OK 1-9 3 | Yceuennas nupaMuia U yCeUEHHbINH KOHYC. 2
Tena BpateHust: HUIHHIP, KOHYC, map u chepa. CeueHuns LUIUHIpa, KOHyca 1 miapa. [llapoBoii cerMeHT, 1apoBoii CIIoH,
IIapoBOH CeKTOp (KOHYC). Y cedeHHasl MMpaMuJia U yCeUeHHBINH KOHYC.
IIpakTHYecKHe 3aHATHS 4
1 \ Pemtenue 3amay
OnemeHTH cepuueckoil reomerpun. KoHmveckue ceueHus. KacaTenbHble mpsMble W IUIOCKOCTH. BIHCaHHBIE U ONHMCaHHbBIE
cdepsl. Kacaronmecs chepsl. KomOHHaImu Ten BpaleHus
3 ‘ KontponbHas padoTa
Pazgen 10. 26
Hauvana
MaTeMaTHI€e¢CKOTro
AaHaJIMu3a
Tema 10.1. Conepxanue yueOHOro Marepuaa 6
HOCJIGI[OBaTeJIbHOCT 1 HOCJ’IGI[OB&TGJ'ILHOCTI/I. IIonstue o IMpeacic MmocCjICA0BaATCIIbHOCTH 2
H. 2 | Pemenne 3amau
IIpousBoanas. [NonsTre npenena ¢pynkun B Touke. [lonsaTne npeaena GpyHKIMN B OeCKOHEUHOCTH. AcHMITOTHI rpaduka Gynkiun. CpaBHEHHE
OK 1-9 0EeCKOHEYHO MaJbIX U OeckoHeuHO Oombmmx. HenpepeiBHOCTE QyHKIMH. CBOMCTBA HEMIPEPHIBHBIX QYHKINA. Teopema
Beiiepmrpacca. Yncnoast nocienoBaTeabHOCTh. [Ipenen nocne1oBaTeNbHOCTH.
IIpakTHyeckne 3aHATHS 6

1 | MpaxTtiueckas pabota [Ipou3BoIHbIE OCHOBHBIX YIEMEHTAPHBIX (YHKIHi. YpaBHEHHE KacaTeIbHOIl B
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o01eM Bujie

2 | IlpaBuia u popmynsl quddepennrpoBanus

Hpoussonnas. KacarenpHas Kk TpaduKy QyHKIHA. VpasHenue kacatenbHoi k rpaduky dynkuuu. JuddepeHuupyemocts
¢ynximu. [IponsBonHast QyHKIINH B TOUKE.

3 | Bropas nmpon3BoiHasi, ee MEXaHHYECKUI ¥ TEOMETPHUYECKIIH (PU3HMUECKUI CMBICT.

4 | UccnenoBanue QyHKIIMU C TIOMOTIBIO MPOW3BOTHOM

Toukn skcTpemyma (MakCHMyM M MHHHUMYM). MccrenoBaHue 3jeMeHTapHBIX (YHKIMHA HAa TOYKH IKCTPEMyMa, HauOonbliee U
HavMeHbIIee 3Ha4eHHEe C IOMOIIbI0 Npon3BonHOM. [locTpoeHne rpadukoB (yHKIMH ¢ TIOMOMIbIO NPOU3BOMHEIX. [IprMmeHeHue

TIPOU3BOJHOMN NpPH peneHny 3a1a4. Haxoxk ienue 9KCTpeMyMoB (GyHKIMI HECKOIbKUX iepeMennbix. HepaBeHcTBO MeHncena

Tema 10.2 Conep:xxanue yueOHOro Marepuaja 8
ILromann 1 | IlepooOpa3nas. Murterpan. HeonpeneneHHplil HHTErpan 2
KPHUBOJIMHEHHOM 2 | Ilnommaap KPUBOJIMHEHHOW TPATICIIHH.
Tpanemuu. [TepBooOpa3Hbie AneMeHTapHbIX QyHKuuit. [Tnomans kpruBonuHeitHoi Tpaneuu. @opmyna Hetorona-JleiiOnuna. OnpeneneHHbINR
Hurerpan MHTCTPaJL.
OK 1-9 IIpakTnyeckne 3aHATHS 8
1 | UnaTerpan u nepBooOpa3Has
2 | Teopema Herotona—JIeiiOHnIa
[Tnomans xpuBonuHeHOH Tpaneuuu. Popmyna HeroToHa-Jleibnmma.
3 ‘ [IpuMeHeHne nHTerpajia K BBIYMCIACHUIO0 (PU3NYECKUX BEJTMYHMH M TUIOTIAICH.
Beruncienue miommazaei miockux Gpuryp 1 00beMOB Tel BpalleH s C TOMOIIBIO0 UHTerpaia. MeToibl perieHus (GyHKIIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB
4 | TlpuMeHeHNe MHTETpala K BEIYUCICHUIO (PU3UMYECKUX BETUYUH U TUIOIIAICH.
5 | KonrponpHas paboTa
Pazgen 11. 14
O0bembl TeJ U
MJIOMIAIU X
TMOBEPXHOCTEH.
Tema 11.1 Conepxanue y4eOHOro Marepuasia 6
O0beM 1 ero 1 ‘ O6beM u ero uzmepenue. arerpanshas popmyna o0bema. 3
H3MepeHHe. Onementsl reoMerpun Macc. [lonstue o6pema. OO6beMbl MHOrOrpaHHUKOB. OOBEMBI TeN BpamieHus. AKCHOMbI 00beMa. BriBon
OK 1-9 dhopmyn 00BEMOB IPSMOYTOIBFHOTO HapauieNienuIieia, TPU3Mbl U THpaMuisl. DopMynnbl IS HAXOXKACHUS O00BeMa TeTpadapa.
TeOpCMLI 00 OTHOIIEHNSIX 00BEMOB. HpI/IJIO)KeHI/ISI HUHTETPajia K BBIYUCIICHUIO 00BEMOB U HOBCpXHOCTCI‘/JI TEJI BpallCHUs. HJ'IOH.[a,I[L
cdepuaeckoro mosica. OOBEM MAPOBOTO CIIOSI.
2 ‘ Dopmysbel 00beMa MHOTOTPAHHUKOB U TEJI BpaIlleHUs 3
IIpakTHyeckune 3aHATHS 8

1 ‘ HpaKTI/I‘{eCKaH pa60Ta Brrunciaenue miomanei u 00BEMOB MHOT'OT'PaHHUKOB

[Tpumenenne o0beMOB IpH pemieHnn 3a1a4. [lnomans chepsl. PasBepTka mummHApa u KoHyca. [lnomaas NoBepXHOCTH IITHHIPA
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1 KOHYCAa. KOM6I/IHaIII/II/I MHOT'OI'pPaAHHUKOB U TCJI BpallICHUS. HOZ[06I/IG B IPOCTPAHCTBC. OTHOIIIEHHE 00HEMOB.

2 | Beraucnenwne miuomazaei 1 o0beMOB TeJ BpaleHUs

3 | Beruucienue momaueii 1 00beMOB

4 | Beruncnenue mioniagaeii 1 00beMOB.

KomOuHamm MHOTOrpaHHUKOB | Tell BpameHnust. [lomooue B mpoctpancTBe. OTHOMEHHE 0OBEMOB U TIIOMIA/ICH TOBEPXHOCTEH
1ogo0HBIX (uryp. JABIWKEHUs B IPOCTPAHCTBE: MapalIeNIbHBIA MEPEHOC, CHMMETPHSI OTHOCHTENBEHO TUIOCKOCTH, LIEHTpaibHast
CHMMETpHSI, IIOBOPOT OTHOCUTEIBHO NpsiMoii. [Ipeobpa3oBanue monodust, romoteTus. Pemenne 3a1au Ha IIIOCKOCTH C
HCIIOIIb30BAHHEM CTEPEOMETPUYECKUX METOHOB.

5 | KontposbHas paGota

Paznen 12.
DJIeMeHTbI
CTATUCTUKHU U
Teopuu
BEPOATHOCTEM
Tema 12.1. Copep:xanue y4eOHOro marepuasa
CraTrucruka u 1 ‘ DIEMEHTBI TEOPUH BEPOSITHOCTEN
Teopud BeposiTHOCTh M CTaTUCTHKA, JIOTHKA, TeopHs rpadoB U komOuHatopuka [loBTopenue. Vcnonp3oBanue TabauIl U AUArpaMm s
Bep0ﬂTHOCTeI7[ MpEACTaBJICHUSI JaHHBIX. Pemenne 3aJa4 Ha MNOPUMCHCHUE OIHMCATCIbHBIX XapaKTCPUCTUK YUCIIOBBIX Ha60pOBI CpeaAHUX,
OK 1 _ 9 HauOOJBIIEr0 M HAMMEHBIIETO 3Ha4YC€HUs, pasMaxa, AUCIEPCHUU U CTAHAAPTHOI'O OTKJIOHCHMSA. Brruncnenne wacror u

BEPOSITHOCTEH CcOObITHH. BbluncieHHe BEpPOSTHOCTEH B ONBITAX C PaBHOBO3MOXKHBIMH  JJIEMEHTAPHBIMU  HCXOIAMHU.
Hcnonb3oBanre KOMOWHATOPUKH. BbIlYHCIIEHHE BEPOSTHOCTEH HE3aBUCHMBIX coObITHiL. Mcmosnb3oBaHue (QopMyIbl CIOXKEHHUS
BEPOSITHOCTEH, quarpamMm Diiiepa, AepeBa BeposiTHocTel, popMysibl bepHyim. BeposTHocTHOE pocTpaHCTBO. AKCHOMBI TEOPUHU
BEPOSATHOCTEN. Y CIIOBHAsl BEpOATHOCTh. IIpaBmiio ymHoO)eHus1 BeposstHocTer. Dopmyna nonHoi BepositHoctu. Popmyna baiieca.
JuckpeTHble ciydaiiHble BETHMYUHBI U pacnpeneneHus. COBMECTHbIE paclpeneneHus. PacnpeneneHue cymMMbl M IPOU3BENCHUS
HE3aBUCHMBIX CIIy4alHbIX BEJIMYMH. MaTemMaTH4ecKoe OXHIAHWE M IHUCIEPCUSl CIy4aliHOM BeNWYMHBL. MaTteMaTndeckoe
OXMIAHUE U JHUCHEpCHA CYMMBbI CIydaWHBIX BEMUYMH. bHHapHas ciyd4aiiHas BeJNMYMHA, paclpezeneHue bepHymm.
I'eomerpuueckoe pacnpeneneHue. buHoMHuanbHOE paciipeseneHne U ero cBoiicTBa. [ umepreoMeTpuieckoe paclpeaeneHue U ero
cBoiictBa. HenpepriBHblE ciydaliHble BenuuuHbl. [lmoTHOCTE BeposTHocTH. DyHKUMS pacnpeneneHus. PaBHOMepHOe
pacmipenenenue. [lokasarensHoe pacmpezeneHue, ero napamerpsl. Pacnpenenenne Ilyaccona u ero nmpumenenue. Hopmanbaoe
pacnpenenenue. @yukuus Jlamaca. [lapamerpel HopManbHOro pacnpenencHusi. [Ipumepsl cinyd4ailHbIX BENMYWH, MMOJYMHEHHBIX
HOPMAaJIbHOMY 3aKOHY (IIOTPEeITHOCTh U3MEPEeHUH, pocT denoBeka). LlenTpansHas npeaenpHas Teopema. HepasencTBo UeOrsimeBa.
Teopema YeOrimieBa u Teopema beprymu. 3akoH Gompmmx dncen. BeiOopodHsiii MeTox u3MepeHus BeposTHocTel. Porp 3akoHa
OoNBIINX YKCeN B HayKe, Ipupose u obmectse. KoBapuamnus AByX ciydaifHbIX BenuuuH. [loHsaTHE 0 KO3 UITIEHTE KOPPETSLIUH.
CoBMecTHBIE HAOMIOICHHS ABYX CIyYalHBIX BeTHIUH. BeiOopouHsIii kod¢hdurmenT koppesiuu. JinaeitHas perpeccust.

IIpakTH4Yeckue 3aHATHA

1 HpaKTI/I‘{eCKaH pa60Ta Pemenne MPAKTUYCCKUX 3a1a4 C IPUMCHCHHUEM BCPOATHOCTHBIX MCTOJOB.

Crartuctuueckas rumore3a. CTaTHCTHKA KPUTEPHS M €€ YPOBEHb 3HAUYMMOCTH. [IpoBepka mpocTedmmx runores. DMIMPHIECKNE
pacripesienieHlss W WX CBS3b C TEOPETHUECKMMH pachpeleieHusiMA. ParroBas koppemsinus. [locTpoeHHE COOTBETCTBHM.
HbeKTUBHBIE U CIOPBEKTHBHBIE COOTBETCTBHUS. buekumu. JuckperHas HenpepbiBHOCTh. [lpuninun upuxine. Konupoanue.
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JBonunas 3amvick. OCHOBHBIC TMOHATHS Teopun TpadoB. [eperns. JIBoudnoe nepeBo. Ces3HOCTh. KoMmoHeHTH cBsi3HOCTH. [TyTH
Ha rpade. DiinepoBs! ¥ ['aMHUIBTOHOBHI ITyTH.

2 Pemrenune 3amay

Paznen 13 12
YpaBHeHus u
HepPaBeHCTBA
Tema 13.1. Conepxxanue yueOHOro MarepuaJja 6
Pemenue 1 ‘ YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI YPABHEHUM. 2
YPaBHEHUI U Jlorapudmudeckue ypaBHeHHUs! U HepaBeHCTBA. Jlorapudmudeckast GyHKIMs U ee cBolcTBa U rpaduk. CHCTEMBI MTOKa3aTebHBIX,
HepaBeHCTB J'IOFapI/I(l)MI/I‘IeCKI/IX n  HppalroHAJIbHBIX ypaBHeHHﬁ. CucreMsl ypaBHeHI/Iﬁ C MapaMeTpoM. CHcTeMbI MOKa3aTCJIbHbIX,
OK 1 _ 9 J'IOFapI/I(l)MI/I‘IeCKI/IX 1 UppalOHaJIbHbIX HCPABCHCTB..
2 \ [IpuMeHeHne MaTeMaTHYeCKUX METOJIOB JIJIsl PEIICHHS COJIEP KaTeNIbHBIX 3a1a4
Pemenne 3aa4 ¢ MCHOIb30BAaHUEM TPaayCHOW Mephl yria. Mojaynb uucia M ero cBoWcTBa. PerneHue 3aiad Ha JABIDKEHHE U
COBMECTHYIO pa60Ty C IIOMOLIBIO JIMHEHWHBIX U KBaJIpaTHBIX, ﬂpOGHO-paHHOHaHLHLIX ypaBHCHHﬁ U ux cucrem. Perrenue 3aJa4 C
IIOMOUIBIO YHCIIOBBIX HCPaBCHCTB W CUCTEM HCEPABCHCTB C OJIHOﬁ HCpeMeHHOﬁ, C MPUMCHECHUEM I/1306pa)KCHI/IH YUCJIIOBBIX
IPOMEKYTKOB. HepaBeHCTBa O CPEAHUX.
IIpakTHYecKue 3aHATHS 4
1 | OcHOBHBIE TPHEMBI PELIEHNS] YPAaBHEHUH.
2 | IIpaktuueckas paboTa Pemenue cucteM ypaBHEHHM
Tpuronomerpuueckue ypaBHeHHs. OJHOPOIHBIE TPUTOHOMETPUYECKUE YpaBHEHH. Perenue mpocTelmmx TpUrOHOMETPHYECKIX
HepaBeHCTB. [IpocTeiiiine CUCTEMbl TPUTOHOMETPUYECKUX YPaBHEHUN
3 \ Hcnonp3oBanne cBOMCTB M rpadkoB HYHKITUH IS pelieHus ypaBHECHUH U HEPABEHCTB
Pemienue 3a1a4 Ha ABMKEHHE U COBMECTHYIO pabOTy, CMECH U CIUIABBI C IOMOIIBIO JIMHEHHBIX, KBAJPaTHBIX U IPOOHO-
palMOHANIBHBIX YpaBHEHUI U uX cucTeM. [IpuMeHeHue npousBoiHoH B usuke. [IpuMeHeHe 00beMOB MPH PElICHUH 3a/1a4.
4 \ HToroBasi KOHTpOJIbHasI padoTa
JK3aMeH 8
KoncyabTanuu 4
Bcero: 234
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4. CIIMCOK UCTOYHHUKOB

OcCHOBHbBIC HCTOYHHKHU:

1. bammmaxkos, M. M. MaTtematuka: yuel. AJisl UCTIOIB30BaHUsI B yUeOHOM IpoIlecce
obOpazoBatenbHbix yupexaeHuit CIIO / M. U. bammakoB. — 5-¢ u3f., crep. —
Mocksa: UL «Akagemus», 2018. — 256 c. — [PekomennoBano ®I'AY «OUPO» .
— TekcT: HemoCpeACTBEHHBIN.

JlonmoTHUTEIbHbIe HCTOYHUKH:

1. lamasH, A. A. ['eomeTprudeckie MOCTPOCHUS HA TUIOCKOCTH M B MPOCTPAHCTBE:
3aJayd W pemieHus: yuyed. mocobwe s CTYAeHTOB  00pa3oBaTelbHBIX
yupexaeHuit cpenl. npod. obpazosanus / A. A. JagasH. — 2-e uzn. — Mocksa:
OOPYM: NHOPA-M, 2020. — 464 C. — URL:
https://znanium.com/catalog/product/1082973 (nara o6pamenus: 19.05.2022). —
Pexxum nocryna: miist 3apeructpup. unrareneid IbC. — TekcT: 371eKTpOHHBIN.

2. lamassH, A. A. Maremaruka: ydeb. OIS CTYyIEHTOB  0Opa30BaTeIbHBIX
yupexaeHuit cpen. npod. oopazosanus / A. A. Jlanass. — 3-e u3z., UcHp. U JAOIL.
— MockBa: @®opym: HUI[ HNHOPA-M, 2021. - 544 c¢. - URL:
https://znanium.com/catalog/product/1214598 (nmata oOpamenus: 19.05.2022). —
Pexxum nocryna: miist 3apeructpup. unrateneid 9bC. — TekcT: 3J1eKTpOHHBIN.

3. HanmasH, A. A. COOpHHK 3a7a4 10 MaTeMaTHKe: y4eb. mocobue Iy CTYJIEeHTOB
o0pa3zoBaTebHBIX yUpexaeHui cpen. npod. oopazosanus / A. A. JlanasH. — 3-¢
m3n. — MockBa: DPOPYM: HHOPA-M, 2021. - 352 c¢. — URL:
https://znanium.com/catalog/product/1362444 (narta obpamienus: 19.05.2022). —
Pexxum nocryna: mist 3apeructpup. unrateneid 9bC. — TekcT: 371eKTpOHHBIN.

4, Iumnosa, JI. 1. MaremaTuka: y4e6. mocoobue st CTyJACHTOB 00pa30BaTEIbHBIX
yapexnaeHuid cpen. npod. obpazopanus / JI. WM. Illumora, A. E. Ilumos. —
Mockaa: NH®DPA-M, 2020. — 238 C. - URL.: URL.:
https://znanium.com/catalog/product/1127760 (mata obOpamenus: 19.05.2022). —
Pexxum nocryna: nis 3apeructpup. unraresneit 9bC. — TekcT: 37IeKTPOHHBIM.

5. IOxHo, H. C. MaTtemaTuka: y4e0. isi CTYZICHTOB 00pa30BaTEIbHBIX YUPEIKICHUN
cpen. nmpod. oopazoanus / H. C. FOxno. — Mocksa: UHOPA-M, 2022. — 204 c.
— URL: https://znanium.com/catalog/product/1796822 (mara oOpareHus:
19.05.2022). — Pexwum nmoctyna: s 3apeructpup. uutareneii ObC. — Tekcr:
3JIEKTPOHHBIMN.

Ilepuoauueckue nzaganus (0TedecTBEHHbIE JKYPHAJIbI):

1. HoBoctu aBToOM3Heca: xypHan misi mpodeccuonanoB / yupeaurenb OOO
«ABToMHpOpM Meamay. - . - MockBa: ABroUubopMm Menua, 2019 - . - Exxemec.
- TekcT: HEMOCPEICTBEHHBIM.

2. IlpodeccronanpHoe oOpa3oBanue B coBpeMenHoMm mupe: Professional education
in the modern word: BcepoccHiickuii HAyYHBIH JKypHAT / yYpEIUTENb
®enepanbHOE TOCYAAPCTBEHHOE OIODKETHOE OO0pPa30BaTEIbHOE YUPEKICHUE
BbiclIero  oOpa3zoBaHusi «HoBocuOupckuii  rocylnapCTBEHHBIM — arpapHbIi
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3.

yauBepcutet». — 2011 - . — HoBocubupck: ®I'VII «3narensctBo CO PAH»,
2020 -. -ExexBapt. — TekcT: HeMoCpeACTBEHHBIH

VYnpasnenue npoekTamu: HHPOPMallMOHHO-aHANUTHYECKHM KypHai. — 2004 - .
— Mocksa: OOO «HckyccTBo ympaieHus npoekramm», 2020 - . - Exemec. —
TekcT: HenmocpeACTBEHHBIN.

HNuTepHer-pecypesbl:

1.

2.

3.

Best matemaTnka B OJJHOM MecTe — MaTeMaTHueckuid moprain: cat. — URL:
http://www.allmath.ru (mata oopamenus: 19.05.2022). — TekcT: 2JIEKTPOHHBIN.
Enunoe okHO pgoctyma k oOpa3oBaTenbHBIM pecypcam: cait. —  URL:

http://window.edu.ru/ (nara ooparenus: 19.05.2022). — TekcT: 3J€KTPOHHBIH.
MaremaTrKka: CripaBOYHUK (QOPMYII MO ajiredpe U reOMETpUH, PEIICHUS 33134 U
npumepoB. Matemarudeckue ¢Gopmynsl  On-line:  caiT. - URL:
http://www.pm298/ru (mata ooparierus: 19.05.2022). — TekcT: 3€KTPOHHBIH.

. CBoOognast martemaruka: cabt. —  URL: http://www.free-math.ru (nara
obpamenust: 19.05.2022). — TekcT: 27eKTPOHHBIN.

. denepanbHbIii HCHTP UH(POPMALMOHHO-00pa30BaTEIbHBIX pecypcoB
MunucTepcTBa 0oOpa3zoBanus ¥ Hayku: cat. — URL: http://eor.edu.ru (mara

obpamenusi: 19.05.2022). — TekcT: 2eKTPOHHBIN.
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