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PaGoyass mporpaMma paszpaboTaHa Ha OCHOBaHHH
tpeGopanuit ®I'OC cpenmero obmero 06pasoBaHMs
(maee — ®I'OC COO) Ilpukas MHHIPOCBEMICHUSA
Poccun Ne732 ot 12 asrycra 2022r. O BHeceHHH
usmenenuit B ®I'OC COO, yTBepXJIEHHBIH MPHKA30M
MunncrepetBa  obpasoBanmss W Haykn PO or
17.05.2012 Ne 413), Ha oOCHOBaHMM TpeOOBaHMMH
DeepanbHO 00pa30BaATENLHOM TPOrPAMMBl CPEIHETO
obmero obpasoBaHusi  (YTBEPKIEHHOM  IPHKA30M
Munnpocpemenust Poccun Ne 371 ot 18.05.2023r)
NpeNbsBISEMBIX K  CTPYKType, CONEPIKAHUIO M
pe3yjbTaraM ~ OCBOGHHMS  y4eOHOH  JIMCLHIUIMHBI
OV]1.m.04 «MaTemaTHKay», Ha OCHOBaHUH TpeboBaHUM
deepalbHOrO rOCYAAPCTBEHHOTO 00pa3oBaTebHOTO
CTaHjapTa cpeHero mpoQeccHoHaIbHOro 00pasoBaHus
no nomydaemoit  mpodeccun 23.01.09 «Mammmnnct
nokomotuBay  (mpukaz Ne 703 or  02.08.2013
MunncrepctBo oOpasoBanus M Haykun Poccun) ¢
y4eToM [TpumepHOit paboueii [IpOrpamMMBbI
06m1e06pa3oBaTebHON  MUCHMILIMHEL  «MareMaTnKay
(6azoBeIit YPOBEHB) JUIst npoecCHOHATBEHBIX
00pa3oBaTeNIbHBIX ~ OpraHU3alui (yTBEpKIECHHOH
CoseroM 1o onenke kadectBa npu OI'BOY IO

UPIIO ITporokosn Nel4 ot 30 nosGps 2022r).

Ipenonasarens OI'BIIOY  «BTXKT Kocrpomekoit
oGacTu»
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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo0pa3oBaTe/IbHOM
yueOHOl IucuuIUIuHbI «MaTeMaTuKa»

1.1. MecTto o00mIE00pPa30BaTENIbLHON JUCUUILIMHBI B  CTPYKTYpe
OCHOBHOI1 Ipo(eccuoHaNBbHOI 00pa3oBaTeabHoH nporpammsl CIIO:

OobmeoOpa3oBaTtenpHas AUCHUILIMHA «MareMaTuka» SBISETCS 00sA3aTeIbHON
4yacTblo 001Ie00pa3oBaTeabHOr0 IHKIa oOpasoBaTenbHOM mporpammsl CIIO B
cootBercTBUM ¢ PI'OC no npodeccun 23.01.09 «MammHUCT JIOKOMOTUBAY.

1.2. Hean U IVIAHMpPYyeMble pe3yabTaThbl OCBOCHUS
001reo0pa3oBaTeJIbHOM JUCHUIIIIMHBI:

1.2.1. Heap u 3a1a4u 0011€00pa30BaTENbLHON AMCIUTIHHBI
Hens TUCUUIUIMHBL  «MartemaTukay».  COJep)KaHHe  IMPOorpaMMbl

o01reo0pazoBaTeIbHON JUCIUIUIMHBL «MaTteMaThkay HanmpaBiIeHO Ha JOCTHKEHUE
pe3yabTaToB ee u3ydeHus B coorBeTcTBUM ¢ TpeboBanusamMu GI'OC COO c yuerom
npodeccruonanpHoi HanpasieHHoctu ®I'OC CIIO.

3amaun TUCIUIUIMHBI «MaTeMaTHuKa:

- ¢dopMUpPOBaTh MPEJCTABICHUS O COLUAIBHBIX, KYJbTYPHBIX U HCTOPUUYCCKUX
(akTOpax CTAaHOBJICHHS] MAaTEMAaTHKU;

- (opMHUpOBATh OCHOBBI JIOTUYECKOTO, ANTOPUTMUYECKOTO W MATEMATHYECKOTO
MBIIICHUS;

- ¢dopMHpOBaTH YMEHHE TPUMEHSITH IMOJYYCHHbIE 3HAHUS TPU PELICHUU
pa3TUYHBIX 3371a4, B TOM YHCIIe MPO(PEeCCHOHATBHBIX;

- (dopMHupoBaTH NPEICTABICHUE O MaTeMaTHKEe KaK YacTH OOIIe4YeIoBeueCKOn
KyJbTYpbl, YHUBEPCATHHOM S3bIKE HAYKH, MO3BOJISIIOIIEM OMHUCHIBATH M M3y4aTh
peasbHbIE MPOIIECCHl U SBJICHHS B MOBCEIHEBHON XU3HM M B MPOQPECCUOHATHLHON
JESITEIHHOCTH.

B xome peanuzanuu  AMCHMIUIMHBI  OOECHIEUYMBACTCS  JOCTHXKECHUE
o0pa3oBaTeIbHBIX MPEAMETHBIX PE3YJIBTATOB B COOTBETCTBHH C TPEOOBAHUAMH
OI'oC COO, a Ttawke o60mux xomnereHruii (OK) B cooTBeTcTBUH C
tpeboBanusmu OI'OC CIIO:

OK O01. BseiOupate cmocoObl pemieHus 3a7ad  MPOQPECCHOHATBHON
NEeATENIbHOCTU IPUMEHUTENIBHO K Pa3JIUYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEICTBAa IOMCKA, aHalIW3a U
WHTEpIpeTanuyu HHPopMannu, 1 HHOOPMAITMOHHBIE TEXHOJIOTUH JIJISI BHITTOJTHEHUS
3a/1a4 npoheCCUOHAIBHON JIEATEIbHOCTH .

OK 03. IlnanupoBaTh U pearM30BBIBATh COOCTBEHHOE MPO(HECCHOHATBFHOE U
JUYHOCTHOE pa3BUTHE, MpeANPUHUMATENbCKYIO NEATEIIbHOCTD B
npodeccruonansHO# chepe, UCTONB30BaTh 3HAHUS M0 (PMHAHCOBOM TPaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYalUSX.

OK 04. DddexTnBHO B3aUMOJECUCTBOBATH W pPadOTaTh B KOJUJICKTHUBE H
KOMaHJIe.



OK 05. OcymiecTBisAiTh YCTHYIO M TNHCHBbMEHHYI0O KOMMYHHUKALMIO Ha
rocy/1apCTBEHHOM si3blke Poccuiickoit denepanu ¢ y4eToM OCOOEHHOCTEU
COLIMAJIBHOTO U KYJbTYPHOTO KOHTEKCTA.

OK 06. [IposBiaTh IrpaXX JaHCKO-TTaTPUOTUYECKYIO MIO3ULHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  IIOBEJACHUE HA  OCHOBE  TPAJMIMOHHBIX
O0IIeUeIOBEYECKUX LEHHOCTEH, B TOM YHCIE C YYETOM TIapMOHM3ALUU
MEXHAIIMOHAJIBHBIX W MEXPEJIUTMO3HbIX OTHOIICHWH, NPUMEHSITh CTaHIAPTHI
AHTUKOPPYHIIMOHHOTO MMOBEICHUS.

OK 07. CopeiicTBOBaTb ~ COXpPaHEHHIO  OKpYXKalolled  Cpenpl,
pecypcocOepexeHnI0, NPUMEHATh 3HAHHUS 00 W3MEHEHHHM KJIMMara, MPUHLHUIIBI
OepeXIMBOro  MPOU3BOACTBA, A(P(PEKTUBHO JEHCTBOBATH B  YpPE3BBIUYAWHBIX
CUTYalUsX.



1.2.2. Ilnanupyemble pe3yabTAThl OCBOCHHS 001Ie00pa30oBaTebHON JUCHUILIMHBI B c00TBeTCTBUU ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Oco0oe 3HaueHne AUCIUIUIMHA UMeeT rpu popmupoBanuu u pazsutuu OK u T1K.

Kox u HamMeHOBaHuUe
¢GopmMupyeMbIX KOMIIETEHUH I

HJ'[aHI/IpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHUIIJIMHBI

Oo0mue

I[ucunmmnapnble

OK 0l.
Boeibupate  cmocoObl  pelieHus
3aza4 npodeccruoHalIbHON

ACATCIIBHOCTH MIPUMECHUTEIIBHO
K Ppa3JIMYHbBIM KOHTCKCTaM

B gactu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTH K Tpydy, OCO3HAaHHE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTb K  aKTHBHOM  JI€ITEIbHOCTH
TEXHOJIOTUYECKOW U COLIMAIBbHON HAMpPABJICHHOCTH,

CIOCOOHOCTh ~ MHHMIIMHMPOBATh, IUJIAHUPOBATh H
CaMOCTOSATECIBbHO BBIIIOJIHATH TaKYIO JACATCIIBHOCTD,
- HWHTEpeC K Pa3IUYHBIM chepam
podeCCHOHATBHOM JIeATEITIHHOCTH,

Osnanenue YHHUBEPCATbHBIMA y4eOHBIMU
[M03HABATENbHBIMU JEHCTBUSIMM:

a) 6a30BBIC JIOTHUECKHE ICUCTBUS:

- CaMOCTOSTEIHHO (hopMyIUpOBATH u

aKTyaJIM3MpoOBaTh MPOOJEMy, paccMaTpuBaTh e
BCECTOPOHHE;

- yCTaHaBJMBaTh CYIICCTBCHHBIH MPH3HAK HIIN
OCHOBaHHUsS JUIS CPaBHCHHS, KIaCCU(UKALUUA M
000011IeHN;

- OompenessTh IEId JACATEeIbHOCTH,
apaMeTpbl U KPUTEPUHU UX JIOCTHKCHHS,
- BBIABJIATH 3aKOHOMEPHOCTH W IMPOTHBOPEUYHUsS B
paccMaTpUBAEMBIX SBJICHHSIX;

- BHOCUTHh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATh
COOTBETCTBUE pE3yAbTAaTOB ILEJSM, OIICHUBATh
PHUCKU TIOCTIEICTBUI ESATENLHOCTH;

- pa3BUBaTh KPEaTHUBHOE MBINIJICHHE MPH PEUICHUH

3a1aBaTb

-BJIaJIETh METOJAMH JI0Ka3aTEeNbCTB, AJITOPUTMAMHU PEIIeHUs 3a]1aY;
- yMeTb (OpMYyNMpOBAaTH ONpEACICHUs, AKCUOMBI U TEOPEMEI,
MPUMEHSATh MX, NMPOBOAWUTH JOKA3aTENbHBIE PACCYXIEHHS B XOJe
pereHus 3aaadg;

- yYMEThb ONEPUPOBATh TMOHATHAMHU: CTENEHb 4YHCIa, Jorapupm
YHUCNIa; BBHIMOJHATH BBIUMCIEHHE 3HAYEHWH W TpeoOpazoBaHUS
BBIDOKEHHH CO CTeleHsMH W Jorapudmamu, mpeoOpasoBaHUs
JPOOHO-paIMOHATBHBIX BBIPAKEHUH;

- YMETh
UppalyoHaNbHbIC, OKa3aTeNbHbIe, CTEIICHHBIC, JOrapiuQMUIECKue,
TPUTOHOMETPUYECKUE YPABHEHMS U HEPABEHCTBA, UX CUCTEMBI;

- yMeTb ONepupoBaTh MOHATHUAMU: (YHKIUS, HENpepbIBHASL
(GbyHKIHS, TPOU3BOHAS, IEPBOOOPA3HASL, ONPEAEICHHBIN HHTETPAT;
- yMeThb
HCIIONIb3Yysl CIPABOYHBIE MaTEpHAJIbl; UCCIENOBATh B MPOCTEUIIUX
crydasx (pyHKIMH HAa MOHOTOHHOCTh, HAaXOIWTh HAWOOJNBIINE H

OIICPUpPOBATH TIOHATHAMMU pagnoOHAJIbHBIC,

HAaXOAWTH TPOW3BOJHBIC JJIEMEHTAPHBIX (DYHKIHH,

HauMeEHbIINE 3HaYeHUs1 (PYHKUMH; CTPOUTh I'PaUKd MHOTOYJICHOB
C  HCIONb30BAaHHEM  allapara MAaTEeMaTH4eCKOro  aHau3a;
OPUMEHATh TNPOU3BONHYIO INPH pELICHWW 3aJad Ha JABUKCHUE,
pelarh MPaKTHKO-OPUEHTHPOBAHHBIE 3aJauyd Ha HauOOJbLIME WU
HauMEHbIIME 3HAYEHMs, Ha HAXOXKAECHHE IIYyTH, CKOPOCTH U
YCKOpEHMS;

- yMeThb ONEpUPOBaTh IOHATUSAMM: palHOHAJbHAs (QYHKIMS,

nokaszarenbHasi (QYHKIMS, CTENeHHas (QYHKUMs, jorapudmMuueckas




KU3HEHHBIX TIPOOIIEM

0) 0a30BBIC HCCIIEAOBATCIIBCKUE ACHCTBUS:

- BJIQJIETh HaBBIKAMHU Y4€OHO-UCCIEA0BATEIHCKON 1
NPOCKTHON JIEATEILHOCTH, HAaBBIKAMU pPa3pEIICHHSI
npoOiem;

- BBISIBJIATH TNPHYUHHO-CIICJCTBECHHBIC CBS3U H
aKTyaJIM3MpOBaTh 3aJauy, BBIJBUIaTh THIIOTE3Y €€
peleHus, HAXOJIUTh apryMeHTBI JUTS
JI0Ka3aTelbCTBA CBOMX YTBEPXKIACHUH, 3a/aBaTh
napaMeTpbl U KPUTEPHUU PEIICHHUS;

- aHaJM3MPOBATh MOJYYEHHBIC B XOJE PCIICHHUS
3aaud PEe3yabTaThl, KPUTHYCCKH OIICHUBATH HX
JOCTOBEPHOCTh, TMPOTHO3UPOBATH HW3MEHCHHE B
HOBBIX YCJIOBHSIX;

-- yMeTh MEPEHOCUTh 3HAHHS B MO3HABATEIBHYIO M
MPAKTUYECKYIO 00JTACTH KU3HEACATEIIEHOCTH;

- yMeTh HHTETPHPOBATh 3HAHUSA W3 Pa3HBIX
MPeAMETHBIX 00J1aCTeH;
- BBIIBUTaTh HOBBIE  WJIEH, npeJIaraTh

OPUTHHAJIBHBIC IMTOAXOAbI U PCUHICHU A,
n CIOCOOHOCTH ux HUCIIOJIBb30BaHUA B
ITO3HABaTEIILHOM 1 COIIUAITBLHOM IMPAKTHUKE

¢GyHKIUS, TpUrOHOMETpHUYecKhe (QyHKIMH, oOpaTHbIE (QYHKIHUH,
YMETh CTPOUTh TpadUKHd HW3YYCHHBIX (YHKOMH, MCIOIb30BAThH
rpaduKy pU U3yIEHUH TPOLIECCOB U 3aBUCUMOCTEH, IPU pEeLIeHUU
3a]a4 U3 JPYrux y4eOHBIX MPEIMETOB U 3a]1a4 U3 peajbHOM JKU3HH,
BEIpaKaTh (popMyaMu 3aBUCUMOCTH MEKAY BETHUYUHAMU;

- YMETh pelaTh TeKCTOBBIC 3a/la4l pa3HbIX THIIOB (B TOM YHCJIE Ha
NPOLIEHTHI, JONM W 4YacTd, Ha JBWXKEHHE, padoTy, CTOMMOCTb
TOBapOB WU YCIYT,
JUYHBIMH M CeMEHHBIMH (DHMHAHCAMH); COCTABJISITH BBIPAKEHUS,

HAJIOTH, 3aJadyd W3 Oo0JacTH YIIpaBleHUS

YpaBHCHUA, HCPABCHCTBA M HX CHCTEMBI IIO0 YCJIOBUIO 3ajayu,

MCCIIEZIOBATh MIOTyYEHHOE peleHue " OLICHUBATH
MPaBJION000HOCTh PE3yIbTATOB;

- yMeThb OIEepUPOBATh TIOHATHUSAMU: CpEIHEe aphU(MeTHUECcKoe,
MenuaHa, HauOonblllee W HaWMEHbIllee 3HAYEHUs, pa3Mmax,
JICTIEPCHSI, CTaHJIAPTHOE OTKJIOHEHHME YMCIIOBOrO Habopa; yMeTb
W3BIIEKaTh, WHTEPIPETUPOBATH MH(OPMAIIMIO, TPENCTABICHHYIO B
TabnuIax, Ha JuarpaMMax, Tpadukax, OTpa)karollyl0 CBOHCTBa
peanpHBIX TPOIECCOB W SBJICHHUW; NPEACTaBIATh MH(pOpMAILUo C
MOMOIIBIO TaOJMMI] W AWarpaMM; HCCIENOBAaTh CTATUCTHYECKHE
JIAHHbIC, B TOM YHCJIC C MPUMEHEHHWEM TpapUuecKHX METOIOB U
AIIEKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBATH MOHATUSAMU: CIyYalHBIA ONBIT U CIy4yalHOE
COOBITHS,
rpa@uIeckux  METOHOB;

OPUMEHATH (GOPMYJIBl CIIOXKEHHS W YMHOXKEHHsS BEPOSTHOCTEH,

COOBITHE, BEPOSTHOCTH

BEPOSITHOCTh €

ClIy4aiHOro
HCIOJIb30BaHUEM

BBIYHUCIIATH

koMOuHaTOpHBIE (akTel W (OpMynbl TPHU pEIIeHUH 3ajady,
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO CO
CIly4allHBIMM BEIWYMHAMH; TPUBOAUTH NPUMEPHI IIPOSBICHUS
3aKOHA OOJNBIINX YHCENT B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHHSX;
- yYMeTb OIEpPUPOBATH MOHATHUSAMHU: TOUKA, INPSMAasi, IJIOCKOCTb,
NPOCTPAHCTBO, JBYTPAaHHBIA YToJ, CKpEIIMBAIOIINECS TPSMEIE,
napauleIbHOCTh M MEPIEeHIUKYISIPHOCTD TPSMBIX U IUIOCKOCTEH,

Yrojl MEeXAY HPSMBIMH, YTOJl MEKAY HNPSAMON U IJIOCKOCTBIO, IO
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MEKAY IUIOCKOCTSIMHM, PpAcCTOSHHE OT TOYKH JO IUTOCKOCTH,
pacCTOSHUE MEXAY MPSIMBIMH, PACCTOSHHE MEXIY TUIOCKOCTSIMHU;
YMETh HCIOJB30BAaTh IIPU PCIICHUU 3aaa4 HU3YUCHHBIC q)aKTBI u
TCOPEMBL IJIAaHUMCTPHUH, OLICHUBATh Pa3sMEpbI O6’b€KTOB
OKPY’KaIOILIEero MHUpa;

- YMCTb OICpHUPOBATH IMOHATUAMH: MHOI'OI'paHHUK, CCYCHUC
MHOTOTpaHHWKa, KyO, Mapamieienumnen, MOpu3Ma, OUpaMHa,
¢durypa u moBepxHOCTh BpallleHUs, IWIMHADP, KOHYC, map, cdepa,
ceueHnss (UTYpHl BpalleHHs, IUIOCKOCTh, Kacaromascs Cchepsl,
OWIMHIPA, KOHYCa, IUIOMIA[b ITOBEPXHOCTH INUPAMHIBI, ITPU3MBIL,
KOHYca, IWIMHAPA, IIIomaab chepbl, 00beM Ky0a, MPSIMOYTOJIbHOTO
TapajuiesIeuIle1a, TUPaMUIbl, IPU3MBI, THJIMHAPA, KOHYCA, mapa; -
- YMCTb H306pa)KaTI) MHOT'OIrpaHHUKN U ITOBEPXHOCTHU BpalllCHUA,
HUX CCUCHHA OT PYKH, C IOMOIIBIO YEPTECKHBIX HMHCTPYMEHTOB U
QJICKTPOHHBIX CpE€ACTB, YMCHHUEC pacClio3HaBaTb CHUMMETPUIO B
MIPOCTPAHCTBE; yMEHHE pacro3HaBath MPaBUIbHBIC
MHOTOTPaHHUKY;

- yYMETh OIEPUPOBATHh IOHATUSMU: JBUKEHHE B IPOCTPAHCTBE,
noJI00HbIe (QUTYPHl B TMPOCTPAHCTBE; HCIIONH30BATH OTHOIICHHE
IJIOIIA/ICH TOBEpXHOCTEH U 00BEMOB MOMOOHBIX GUIYD IPH
peIleHnH 33134,

- YMETh BBIYMCIIATH TEOMETPUYECKUE BEIUYMHBI (JJIMHA, YOI,
IOM@AIb, 00BEM, IUIONIAh MOBEPXHOCTH), UCHONB3YSl M3YYCHHBIC
(hOpMYITBI U METOJIBI;

- yMeTh ONEpUPOBATh MOHITHUSAMH: TPAMOYTONbHAS CHCTEMa
KOODJIMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPIWMHATHI BEKTOpA,
CKaJpPHOE TMPOU3BENCHHE, Yroil MEKIy BEKTOpaMH, Cymma
BEKTOPOB, MIPOHM3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C TIOMOIIIBIO
U3YUYEHHBIX (HOPMYJT KOOPIMHATBHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXIY TBYMS TOYKAMU;

- YMeTh BBIOUPAThH MOIXOMAAININNA M3YUCHHBIA METOM Ui pElIeHUs
3aJlau, pacro3HaBaTh MaTeMaTHYecKue (akThl U MATEMATHYESCKUE
MOJICTI B TIPUPOIHBIX M OOINECTBEHHBIX SBJICHHSX, B HCKYCCTBE;

8




NPUBOIUTH MPHUMEPHl MaTEMAaTHUYECKHX OTKPBITUH POCCUHCKOH U
MHUPOBOU MaTEMaTUYECKOU HAYKH.

- yMeEThb OIEpPUPOBATh IOHITUSMH: OMpEACICHHE, aKCHoMa,
TeopeMa, CIEACTBHE, CBOWCTBO, TMpPH3HAK, JIOKA3aTENbCTBO,
paBHOCUJIbHBIE (POPMYIUPOBKH; YMEeHUE (HOPMYITHPOBATH 00paTHOE
U TPOTUBOIMOJOXHOE YTBEPXKICHHE, MPUBOIUTH TMPHUMEPH U
KOHTPIIPUMEPHI, UCIONb30BaTh METOJl MaTeMaTHUECKON MHIYKIUH;
MPOBOAUTE JIOKa3aTelbHBIE PACCYXKIEHHS TPU pElIeHUH 3ajad,
OLIEHUBATH JIOTUYECKYIO TIPABUIIBHOCTH PacCyKICHUI;

- yMeTh ONEpPHUPOBATH TOHATHAMHU: MHOXECTBO, TOJMHOMECTBO,
orepaluy HaJ MHOXXECTBAMH; YMEHHUE HCIIOIb30BATh TEOPETHUKO-
MHOXKECTBEHHBIN armapar JUisi ONHCAHHs peallbHBIX IPOIECCOB U
SBIICHUW TIpU pEIICHWH 3aJiad, B TOM YHUCIE M3 JIPYTUX Y4eOHBIX
PEIMETOB;

- YMeTh ONEpPHUPOBATh MOHATHAMU: Tpad, CBA3HBIA rpad, aepeso,
IUKJ, Tpad Ha IUIOCKOCTH; YMEHHE 3a[aBaTh M OMHCHIBATH Ipadbl
pasMYHbIMU CIOCOOAaMH; HCIOJB30BaTh rpadbl IIPU PELICHUU
3az1a4;

- yMeThb CBOOOJHO OIEPUPOBAaTh IOHATHAMHU: COYETAHHE,
[IEPECTaHOBKA, YMCIO COYETAaHUH, YUCIIO IIEPECTaHOBOK; OMHOM
HeroTOoHa; ymeHHMEe NpPUMEHAT, KOMOWHATOpHBIE (AaKTBl U
paccyxaeHus Ui pelieHus 3a1ad;

-yMETh ONEPUPOBATh IOHATHAMU: HATYpajJbHOE YHCIO, LEJIOE
YHCIO, OCTaTOK IO  MOAYJIO,  palUOHAJIbHOE  YHCIIO,
UPpaLMOHANBHOE YHCIO, MHOXECTBA HATYypaJIbHBIX, LENBIX,
palrOHATIbHBIX, NEHCTBUTENbHBIX YHCEN; HCIONb30BaTh MPU3HAKU
JETMMOCTH, HAaUMEHbIIMH OOIIMHM AENUTENs U HaMMEHblIee o0Iee
KpaTHOe, alropuT™ EBKimza mpu pemieHuu 3afad; 3HAKOMCTBO C
Pa3NUYHBIMY TTO3ULMOHHBIMUA CUCTEMaMH CUMCIICHUS;

- yMeTh CBOOOJHO ONEPUPOBATh IOHATHUSMH: CTEHEHb C LEJBIM
MOKa3aTeyieM, KOpPEHb HATypajbHOM CTENEHH, CTEHeHb C
pallMOHAJbHBIM  IIOKa3aTeleM, CTENeHb C  JACHCTBUTEIbHBIM
(BelecTBEHHBIM) TIOKA3aTENEM, JIOrapu(M dncia, CHHYC, KOCHHYC U
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TaHTEHC MPOU3BOIBHOTO YNCIIA;

- yMeTb ONEpUpPOBATH IMOHITUSAMH: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpazoBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa yYpaBHEHUH U
HEPABCHCTB, PAaBHOCUJIBHOCTH ypaBHeHHﬁ, HEPABCHCTB U CUCTEM,
palyoOHaJIbHBIC, HWpPPalWOHAJIbHBIC, IIOKa3aTCJIbHBLIC, CTCIICHHBIC,
J'IOI“apI/I(i)MI/I‘-ICCKI/IC, TPUTOHOMCTPUUCCKUEC YpPAaBHCHU A, HCPABCHCTBA
U CHCTEMBI;

- YMCTh pCllaTh YpaBHCHUSA, HEPABECHCTBA U CUCTEMBI C ITOMOIIBIO
PAa3IMYHBIX IMIPUEMOB; pC€IIaTh YPAaBHCHUA, HCPABCHCTBA U CUCTEMBI
C MapaMeTrpoM; MPUMCHATh YpaBHCHHA, HCPABCHCTBA, UX CHCTEMbI
i1 peHICHUS MAaTEMAaTHYCCKUX 3aJjad MW 3aJad U3 Pa3IMuHbIX
o0macrteil HAyKW W peanbHOH KU3HU;

-yMeTh CBOOOJIHO OIEpUPOBATH TOHATHUSAMHU: TpaduK (YHKIUH,
obpatHast QyHKIuWs, KoMro3ulws (QyHKIMH, NTUHEHHAs (yHKIUS,
KBaJ[paTHYHast  (YHKIMs, CTeleHHas (QYHKIUS C  IIEIbIM
MOoKaszaTejaeM,  TpUTOHOMETpuieckue  (QyHKIHH,  OOpaTHBIE
TPUTOHOMETPUYECKUE ¢byHKIUY, [IOKa3aTeNbHas u
sorapudmudeckass QyHKIUH; YMEHHUE CTPOUTh Ipaduku (YHKIIMIA,
BBITIOJTHATH MTPe00pa3oBaHus TpaduKoB (yHKITHI;

- yMeTb UCTIONB30BaTh Tpaduku GYHKIMH UL HW3ydEeHHS
IPOLIECCOB U 3aBHCUMOCTEH HpU peUIeHuH 3a7ad U3 APYIHx
y4eOHBIX IPEAMETOB U U3 peajbHON KU3HH; BBIPAXKATh (HOPMYJIaMU
3aBHCHUMOCTH MEXY BETUYMHAMU;

- yMeTh CBOOOJHO ONEPHPOBATH MOHATHAMM: YETHOCTH (YHKLUH,
NEPUOAUIHOCTD GbyHKIIH, OrPaHUYCHHOCTh ¢byHKUIMY,
MOHOTOHHOCTh (DYHKIIUH, HDKCTPeMyM (QYHKIHUH, HAUOOIbIIEEe H
HauMeHbIIee 3HaYeHUS PYHKIIMU Ha TPOMEXYTKE;

- yMEeTb MPOBOAWUTH HCCIEAOBAaHME (YHKIHUM;,  HCIOIb30BaTh
cBoiictBa u rpaduknm (QyHKOUE A0S pelieHus  ypaBHEHUH,
HEPaBEHCTB U 3aJ1a4 C MapaMeTpamMu; n300paxaTh Ha KOOPJUHATHON
IUIOCKOCTH MHOXKECTBa pPELICHUI YpaBHEHWH, HEPAaBEHCTB U HX
CHCTEM;

- yMeTb CBOOOJHO ONEPUPOBATH NOHSATHAMU: ITOCIIEIOBATEIbHOCTD,
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apupMernyeckass MpOrpeccusi, TeoMeTpHYecKas Mporpeccus,
0eCcKOHEUHO YOBIBAIOIIAs TeOMETpHUEcKasl MpOrpeccus; 3aaaBaTh
MIOCJIEIOBATEIbHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
opmyu;

- yMETh OIEpUPOBATh MOHATHSIMHU: HENPEPHIBHOCT (YHKIUH,
acUMITOTHl Tpaduka (YHKIWHU, TMepBas M BTOpas MPOU3BOIHAS
(GYHKIUHU, TEOMETPUYECKUH W (U3MUECKUH CMBICT MPOU3BOAHOM,
nepBooOpa3Hasi, ONpeNeNeHHbI WHTerpai; yMEHHe HaXOIUTh
acUMITOTH Tpaduka (YHKIUU, YMEHUE BBIUYUCIATH MIPOM3BOHEIC
CYMMBI, TPOHM3BEJCHHUS, YaCTHOIO W KOMIIO3MIWU (DYHKIHH,
HaXOJIUTh ypaBHEHHUE KacaTeNbHOU K TpaduKy QYHKIIIH;

- YMETh HCHOJB30BaTh MPOU3BOIHYIO ISl MCCIIEIOBaHUs () YHKIIH,
JUIT HaxXOXKJICHWsS HAWITY4Illero peuieHus B TMPHKIAJHBIX, B TOM
YHCclie COLMATBHO-ODKOHOMUYECKUX W (U3MYecKuX 3ajavax, Juis
OTIpeJIeNIeHNs] CKOPOCTH W YCKOPEHUS; HAaxOJWUTh IUIOMAAA U
00beMBl (GUTyp C IOMOIIBIO HHTErpaja; IPHBOIUTH IIPUMEPHI
MaTeMaTHYECKOT0 MOJIETTUPOBAHHUS c MIOMOIIBIO
nuddepeHIinaIbHbIX YPaBHEHHIA,

- yYMETb OIEpPHpOBAaTh IOHATHAMH: KOMIUIEKCHOE  YHCIIO,
CONpPSDKEHHBIE  KOMIUIEKCHBIE 4YHCJA, MOIYJIb W  apryMEHT
KOMIUIEKCHOI'O 4Yucia, (opMa 3amucH KOMIUICKCHBIX — YHCEl
(reoMeTrpruecKkasi, TPUTOHOMETpUYecKas u anredpandeckas); yMeTb
NPOM3BOINTH  apu(MeTHueckue HeHCTBHA C  KOMIUIEKCHBIMHU
YHUCIAMH; TPUBOAUTH HPHMEPHl HCIONB30BAHUS KOMIUIEKCHBIX
qHcen;

- yMeTb CBOOOJHO  ONEpPHPOBATH  IOHATHAMH:  CpeIHee
apudMernieckoe, Meanana, HanoosblIee 1 HanMEHbIIee 3HAUYCHNS,
pa3Max, mUcHepcusi, CTaHIApTHOE OTKIOHEHHE JUIS OIHCAHUS
YHCIIOBBIX JTAHHBIX; YMEHHE MCCIIENI0BATh CTATUCTHYECKUE TaHHbBIE,
B TOM 4YHCI€ C MPUMEHEHHEM TIpaUUecKMX METOJO0B U
ANIEKTPOHHBIX CPEICTB; TpauyecKd WCCIENI0BaTh COBMECTHBIE
HaONIOACHNST C TIOMOIIbIO JMAarpaMM pPacCEMBAaHUS W JIMHEWHOMN
perpeccuu;
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- YMETh HaxOAWTh BEPOSTHOCTH COOBITUH C HCIIOIb30BAaHUEM
rpauueckux METOAOB; TPHUMEHSTH JJIS PEIICHUS 3a7a4 (pOpPMYIIbI
CIIOKEHHS W YMHOXEHHS BEpPOSATHOCTEH, (opMylly TONHON
BEpOATHOCTH, (opmyny bBepHymin, koMOMHATOpHBIE (AaKTBl U
(hopMyJIBI; OLICHUBATH BEPOSITHOCTH PEANIbHBIX COOBITHIA;

- yMETb ONEPUPOBATH MOHATHSAMHU: CIydaliHas BEIUYHHA,
pacIpelneneHie  BEpOSATHOCTEM, MaTeMAaTU4eCKOe  OKMJAHUE,
JIUCTIEPCHSI W CTaHJAPTHOE OTKJIOHEHUE CIYyYalHOW BEIUYUHBI,
GyHKIUM  pacmpelelieHdss W TUIOTHOCTH  PaBHOMEPHOTO,
IIOKA3aTEIbHOr0 U HOPMAJIBHOT'O PaCIpeEIeHN;

- YMETb HCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIPENCICHUN IS
permIeHus 3a1a4; 3HAKOMCTBO C MOHSITHSIMH: 3aKOH OOJBIINX YHCED,
METONBI BBIOOPOYHBIX HCCIICIOBAHMIA, MPUBOIUTE TIPUMEPHI
MPOSIBJICHUST ~ 3aKOHA  OONBIMX  YHCEl B  NPUPOAHBIX |
OOII[ECTBEHHBIX SBJICHHSIX;

- yMeTh CBOOOAHO ONEPHUPOBATh TMOHATHUSAMH: TOYKa, TIpsMas,
IJIOCKOCTh,  IPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUH  Yrod,
JIBYTPaHHBI  yroy, TpPEeXTpaHHBIM  yroj, IepeceKarolmecs,
MapajulelbHble U CKPELIMBAIOLIMECS NpPSMbIE, MapayIeIbHOCTh U
MEPIEHAUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, Yrol MEXIY
OPSAMBIMH, YIOJd MEXKIYy HOpSIMOA M IJIOCKOCTBIO, YIOJd MEXKIY
IJIOCKOCTSIMU; YMEHHE HCIIONBb30BaTh IpPU  PEUICHUM 33434y
M3ydeHHBbIe (DaKTHl U TEOpEMBI TUIAHUMETPHH; yMEHHE OICHHBATh
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE OIEepHUPOBATh
MOHSTUSMU: MHOIOI'PaHHUK, CEYEHUE MHOTOTPAaHHUKA, IPABUIIbHBIN
MHOTOTPaHHUK, TpHU3Ma, THpaMuaa, (urypa W TIOBEPXHOCTH
BpalleHus], IUINHIP, KOHYC, map, cdepa, pa3zBepTKa MOBEPXHOCTH,
CEUCHMS KOHYCa U UWIMHAPA, MapauiebHble OCH WA OCHOBAaHMUIO,
CedeHue mapa, MI0CKOCTh, Kacatomasics cepsl, IIMHAPa, KOHYCa;
YMEHHE  CTPOHTH  CEYEHHWEe MHOTOIpAaHHHMKA,  H300paxkaTh
MHOTOTPaHHUKH, (PUTYPHI U TIOBEPXHOCTH BpAIIEHUS, X CEYECHUS, B
TOM YHUCJE C IOMOIIbIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSTh
CBOIICTBa FEOMETPUYECKUX ¢buryp, CaMOCTOSITEIBHO
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dbopMynupoBaTh ONpeAeieHusT HU3ydaeMblX (Uryp, BBIIBUraTh
TUIOTE3bl O CBOWCTBaX W TMpPH3HAKAX T'EOMETPUYECKUX (uryp,
00OCHOBBIBATH WJIM ONpPOBEPTaTh HMX; YMEHHUE TIPOBOIUTH
KJIaccupuKanuo (UTyp MO Pa3IM4yHbIM TPU3HAKAM, BBITIONHATH
HEOOXOZMMBIE AOTIOJIHUTEIBHBIE TOCTPOCHUS;

- yMeTb CBOOOJHO OIEpUPOBATh MOHSATHAMU: IUIOMAAL (QUTYPBHI,
o0beM (Qurypbl, BeIWYMHA YIJld, PACCTOSHUE OT TOYKUA JIO
TUIOCKOCTH, PACCTOSIHUE MEXIy TMPSIMBIMH, PACCTOSHHE MEXKIY
TUTOCKOCTSIMH, TTOIIA]b Cepbl, IMIIOMIa b ITOBEPXHOCTH THPAMU/IBI,
OpU3MBL, KOHyCa, WHWIMHIpA, 00beM Kyba, MpPAMOYTrOIbLHOTO
napaesnenumnena, MUPaMupl, PU3MBI, MWIMHAPA, KOHYyCa, Iapa;
YMEHHUE HAXOJIUTh OTHOIIIEHHUE 00BHEMOB MOTO0HBIX QUTYP;

- yMeTh CBOOOJHO ONEPHPOBATH TOHSATHAMHU: JIBHIKEHUE,
napajieNlbHbIl  TIepeHoc, CHMMETpUsST Ha IUIOCKOCTH H B
MPOCTPAHCTBE, IOBOPOT, INpeoOpa3oBaHUE TOAO0OUsS, IOJNOOHKIE
¢Guryper; ymMeHue pacno3HaBaTh PaBHBIC M ITIOJOOHBIC (UTYpPHI, B
TOM 4YHCI€ B IpPUPONE, MCKYCCTBE, apXUTEKType; YyMEHUe
UCIIOJIb30BATh reOMETPUIECKUe OTHOIIECHUS, HaXOIUTh
TEOMETPUIECKUE BETUMIMHBI (JTMHA, YroJl, IUIOMAah, 00hEM) TIpH
pelIeHnu 3a1a4 U3 APYrux y4eOHBIX MpPEAMETOB M U3 peajbHOMN
JKU3HH;

- yMeThb CBOOOJHO OIEPUPOBATH IOHITUSAMH: MPSIMOYIOJIbHASA
cHUCTeMa KOOpPAMHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEIEHHE BEKTOpa Ha 4YHCIIO,
paslokeHne BeKTopa I0 0as3Hucy, CKalspHOE NPOU3BEICHUE,
BEKTOPHOE MPOU3BENEHHE, Yrol MEXKIy BEKTOpaMH; YMEHHUE
UCIIOJIb30BAaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ AJISl PEIICHUS
reOMETPUYECKUX 3aJad M 3afad JPYyrux Y4eOHBIX IPEIMETOB;
OIEpUpOBaTh MHOHATHUSIMH: MaTpuua 2x2 u 3x3, oNpeneauTeNlb
MaTpHILIbI, FEOMETPUYECKUI CMBICI ONPeeITUTENS;

- YMETh MOJICIUPOBATh peajibHbIE CUTYyalluy Ha SI3bIKE MAaTEMaTHKH,
COCTaBJISATh BBIPAXKEHUS], ypAaBHEHUS, HEPABEHCTBA U MX CHCTEMBI 110
YCIOBUIO  3aJaud, HCCIEeJOBaTh IIOCTPOGHHBIE MOAEIU C
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HCIIOJIB30BAHHNEM armaparta anre6p1>1, HUHTCPHPECTUPOBATH

HOJ'Iy‘-ICHHLIﬁ pe3yabTaT; CTPOUTH MATEMATHYCCKHUEC MOACIU C

IIOMOIIBID TEOMETPUYECKUX TIOHATUH M  BEJIWYUH, pelIaTh
CBS3aHHbIE C HMMHM  IIpaKTUYECKHME  3aJauM;  COCTaBJIAThH
BEPOSTHOCTHYI0 MOJENIb W  HHTEPHIPETHPOBATh  IOIYYEHHBIN
pe3yJIbTaT; pewaTth IIPUKJIaHbIE 3a1a4u CpEICTBaMHU
MAaTeMaTU4YECKOro  aHajld3a, B  TOM  YUCIE  COLMAIBHO-

9KOHOMHMYECKOTr0 M (PU3NUECKOr0 XapaKTepa;

- yMeTb BBIOMPATh MOAXOJAIIMNA METON Ui pelleHds 3aladw;
IIOHUMAHUE 3HAYMMOCTU MATEMaTUKH B W3YYEHHM INPUPOAHBIX U
OOIIIECTBEHHBIX IMIPOIIECCOB M SBJIGHWUH; yMETh pAaclo3HaBaTh
MIPOSIBJICHNE 3aKOHOB MaT€MaTUKH B HCKYCCTBE, YMEHUE IIPUBOJIUTH
IIPUMEPBl MAaTEMaTUYECKUX OTKPBITUA POCCHMCKOM W MHPOBOM

MaTeMaTUYECKOW HAYKH

OK 02.

Hcnonb3oBaTh COBpEMEHHBIE
CpeICTBa MOUCKA, aHAJIN3A U
UHTEpIpeTanuy HHpopMaluu, u
nH(OPMALIMOHHBIE TEXHOJIOTUN
JUIS BBITIOJIHEHUS 3a7a4
npodeccuoHaIbHON 1eATENbHOCTH

B o6nacTi IeHHOCTH Hay4YHOTO MO3HAHUS:
-c()OpMUPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HAyKM U OOIIECTBEHHOH MpaKTUKH,
OCHOBAHHOTO Ha Jaore KYJBTYP,
CIOCOOCTBYIOILIETO OCO3HAaHUIO CBOEro MecTa B
HOJIUKYJIBTYPHOM MUDE;

- COBEPLICHCTBOBAHUE S3bIKOBOM M YHTATEIHCKOM
KYJIbTYpbl KaK CpEJCTBa B3aUMOJCHCTBHUS MEXIY
JIOAbMH U MMO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAay4yHOU JeATeIbHOCTH,

TOTOBHOCTb ~ OCYLIECTBJIAITh ~ IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeATeIbHOCTD
UH/IMBU/YaJIbHO U B TPYIIIIE.

OBnanenne YHUBEPCATbHBIMU y4eOHBIMU

MIO3HABATEJIbHBIMU JIEHCTBUSIMHU:

B) paboTa ¢ uHpop™MaLueit:

- BJIaJICTh HABBIKAMM MOJy4YEeHUS MHPOpMAIMU U3
UCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSTEJIBHO

- yMEeThb OINEpPHpPOBATh MOHATHUSAMH: palHUOHATbHAS (YHKIHS,
nokaszarenbHas QYHKIHS, CTEIeHHas (QYHKIHS, JorapudMudecKast
(GYHKIUS, TPUTOHOMETPHUYECKUE (YHKIMH, OOpaTHbIE (QYHKITHH;
YMEHUE CTPOUTH TIpadUKd H3YYECHHBIX (DYHKIHH, HCIOIH30BATH
rpaduKy Ipy U3y4EHUH MPOIIECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH
3a/1a4 U3 OPYruX Y9eOHBIX MPEIMETOB U 3a/1a4 U3 PeabHON KU3HHU;
BEIpaXaTh (pOpMyaMu 3aBUCHMOCTH MEXIY BETHUIHHAMU;

- yMETh ONEpHUPOBATh MOHATHUSAMH: TOXKJECTBO, TOXKIECTBEHHOE
nmpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHHUU H
HEPaBEHCTB, PAaBHOCHUJIHLHOCTh YpaBHEHWH, HEPABEHCTB U CHCTEM,
palioHaNbHBIe, HppPallMOHANBHBIE, ITIOKA3aTENbHBIE, CTEIECHHBIC,
norapu(MUYecKre, TPUTOHOMETPHUYECKIE YPaBHEHUS, HEPABEHCTBA
U CHCTEMBI; YMETh pellaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C
MTOMOIIBI0 PA3IMYHBIX MIPUEMOB; PEIaTh ypaBHEHWsI, HEpaBEHCTBA
Y CHUCTEMBI C ITapaMeTPOM; MIPUMEHSTh ypaBHEHUS, HEPABEHCTBA, UX
CHUCTeMBI ISl pEIIeHHWs MaTeMaTHYeCKWX 3ajJad W 3aJad  u3
Pa3IMYHBIX 00JIACTeN HAYKH U PEaIbHOW KU3HMU,

- yMeTb CBOOOJHO TTOHSITUSMH:

OnepupoBaThb JABHKXCHUC,
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OCYIIECTBIIATh TMOUCK, aHAJIN3, CHCTEMATU3ALIUI0 U
WHTEPHpPETANI0O HHPOPMALIUU PA3TUYHBIX BUAOB H
(dhopM TIpeIcTaBICHNS;

- co3JaBaThb TEKCThl B pa3IUYHbIX (opmarax cC
y4e€TOM Ha3HayeHus HUHGPOpMalUUd U ILEJIEBOI

ayqUTOPHUH, BHIOWpas  ONTUMAIBHYIO  (GOopMy
IIPEICTABIICHNS U BU3YAIU3ALUU;
- OLIEHMBATh  JOCTOBEPHOCTb, JIETUTUMHOCTb

nHQOpPMAllUK, €€ COOTBETCTBHE
MOPAITEHO-ITUYECKHUM HOPMaM;

- HCIIOJIB30BAaTh CPEICTBA HWH(POPMAIMOHHBIX U
KOMMYHHMKAITMOHHBIX ~TEXHOJOTHH B  pEIICHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHW3aIlMOHHBIX  33Jad ¢  COOJIOJCHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH OE30TIaCHOCTH,
TUTHEHBI, PECYpCOCOCpPEeIKEHUs, TPABOBBIX U
9TUYECKUX  HOPM, HOpM  HHGOPMAIMOHHOMN
0€e30MacHOCTH;

- BJIAJeTh HaBBIKAMHM PACHO3HABAaHUS M 3alllUThI
nHpopManuyu, HWHPOPMAITMOHHOW O€30MacHOCTH
JMYHOCTH

IMpaBOBbIM U

napajjieNibHbIi  TEepeHoC, CHUMMETpUsT Ha IUIOCKOCTH H B
MPOCTPAHCTBE, TOBOPOT, NpeoOpa3oBaHUE IMOAOOUS, IMOJOOHBIE
GUrypsl; yMeTh paclio3HaBaTh paBHbIC H MOA0OHBIE (PUTYPEI, B TOM
qucie B MPHUPOAE, UCKYCCTBE, apXUTEKType; YMETh HCIOIb30BaTh
TrE€OMETPUYECKUE  OTHOIICHHUS,  HAXOOUTh  T'EOMETPHUYECKHE
BEIIMYUHBI (JUIMHA, YTroJI, TUIOMIAAb, 00hEM) MPU PEIICHUU 3aja4 U3

JIpYTUX y4eOHBIX IPEAMETOB U U3 PeabHOM KU3HU

OK 03.

[lnaHupoBaTh © peaIM30BHIBATH
cobcTBeHHOE TTPO(hecCHOHATIbHOE U

JMYHOCTHO® pasBuTHE,
MPEIIPUHUMATEITHCKYIO

JeSTEITBHOCTD B
npoecCuoHaNbHOM chepe,
UCIIOJIb30BaTh 3HaHWUSI o
(uHAHCOBOW  TpaMOTHOCTH B

PAa3JIMIHBIX ) KU3HCHHBIX CUTYallUAX

B oGnacTi 1yX0BHO-HPaBCTBEHHOTO BOCTIMTAHMS:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
3THYECKOTO ITOBEJCHUS;

- CIIOCOOHOCTH OIIEHWBATh CUTYAIUIO U IPHUHUMATh
OCO3HAHHbLIC penieHus, OPHUEHTHPYSICh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHHWE JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOHYHBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POAUTEISAM U
(unn) ApyruM 4ieHaM CeMbHU, CO3JaHHMI0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  IIPUHATHS  LEHHOCTEU
CEMEMHON KU3HU B COOTBETCTBUM C TPAIULMUSAMHU
HaponoB Poccuu;

YMETh OIIEPUPOBATH MOHATHSIMU: PALMOHANIBHBIC, HPPALlOHAJbHEIE,
[IOKa3aTeNbHbIE, CTEIICHHBIE, norapupMuyecKue,
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, X CHCTEMBI;

- yMeTb ONEpUpOBaTh MOHATHSIMHU: MHOTOTPAHHUK,
MHOTOTpaHHUKa, KyO, mapamienenunen, MOpu3Ma, OUpaMuza,

CCUCHHC

¢urypa u moBepxHOCTb BpallleHWs, LWIMHADP, KOHYC, wmap, cdepa,
ceuyeHUs GUTypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepsl,
LWIMHAPA, KOHYCA, IUIOLIaJb MOBEPXHOCTH HHUPAMHIbI, MPU3MBI,
KOHYCa, IIMHIPA, TUIOMab cepbl, 00beM Kyda, IpIMOYroIbHOT0
napajenenunena, MMpaMupl, TPU3MbI, HWIMHAPA, KOHYyCa, 1Iapa;
yMeHHe N300pa’kaTh MHOTOTPAaHHUKHU M [TOBEPXHOCTH BPAILEHUS, UX
CEUEHHs OT PYKH,
JIEKTPOHHBIX

C IIOMOHIBIO YCPTCKHBIX HWHCTPYMCHTOB U

CpeaCTB; YMCETH pacClo3HABaTb CHUMMCTPUIO B
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OsgnaacHue
JIEHCTBUSIMU:
a) caMOOpraHu3aIus:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO
NEeSITEIILHOCTD, BBISBIIATH TPOOJIEMBI, CTaBUTh U

YHUBEPCAIBHBIMA ~ PETYJIATUBHBIMU

(bopmynupoBaTthb COOCTBEHHBIC 3a/1auu B
00pa3oBaTeIbHON JIEATETLHOCTH W KU3HEHHBIX
CUTYaIMSIX;

- CaMOCTOSITEJIBHO COCTaBIIATh IUIAH PELICHUs
npoOieMbl € Y4€TOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYaIHsIM;
croco0cTBOBaTh (YOPMUPOBAHUIO U TPOSIBICHHIO
UIMPOKON SpYyAMIIMM B pa3HbIX 00JACTSIX 3HAHUH,
MIOCTOSIHHO TOBBINIATh CBOW 0Opa3oBaTeNbHBIA U
KYJIbTYpPHBIN YPOBEHB;

0) CAaMOKOHTPOJIb:

UCIOJb30BaTh MHPHUEMBl PEPIEKCUH JUIsl OLEHKH
CUTYalllH, BBIOOpa BEPHOTO PEIICHUS;

- YMETb OLEHUBAaTb PHUCKM H CBOCBPEMEHHO
IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

B) SMOILIMOHAJIBHBIA MHTEJUIEKT, MPEANOoJIararoiuii
C(OPMHUPOBAHHOCTD:

BHYTpPEHHEH MOTHBAIIUH, BKJIIOYAIOIIEH
CTpPEMJICHME K JOCTH)KCHHIO LEeId M YCIEXY,
ONTUMM3M, MHULIUATUBHOCTb, YMEHHE JICHICTBOBATD,
UCXOJs U3 CBOUX BO3MOYKHOCTEH;

- SMIIATHH, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHUMATh
SMOIIMOHAIBHOE COCTOSIHUE IPYTUX, YUUTBIBATh €T0
IPU OCYIIECTBICHUH KOMMYHHKAIIUU, CIIOCOOHOCTD
K COUYBCTBHIO U COIIEPEKUBAHHUIO;

- COLIMAJIBHBIX HaBBIKOB, BKJIFOUYAIOLINX
CMOCOOHOCTh BBICTPaMBaTh OTHOIICHUS C JPYTUMHU
JIO/IbMHU, 3a00THUThCS, TPOSIBJISTE HMHTEpPEC H

IMPOCTPAHCTBEC; YMETH PAaClIO3HABATH IMPABUJIbHBIC MHOTOI'PAHHUKHU,
- YMCTb ONCpUPOBATL TMOHATUAMU: TIPAMOYTOJIbHAasd CHUCTCMaA
KOOpAWHAT, KOOpAWHATBHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,

CKAUIIPHOE IIPOU3BENEHUE, Yrol MEXIy BEKTOpaMH, CymMMa
BEKTOPOB, MTPOU3BENCHUE BEKTOPA HA YUCIIO; HAXOAUTH C TTOMOILIBIO
W3YYEHHBIX (HOPMYJ KOOPIUHATHI CEPEAMHBI OTPE3Ka, PAaCCTOSHUE

MEXAY ABYMS TOUKAMHU
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paspemiars KOHQIHKTHI

OK 04.

DddexTrBHO B3aMOICHCTBOBATH
1 paboTaTh B KOJUICKTHUBE U
KOMaHJ1e

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
Y CaMOOIIPEIEIICHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM W COUUAIBHOU
JEATENBHOCTH;

OBnasneHne yHUBEpCalIbHBIMU KOMMYHUKAaTUBHBIMU
JICUCTBUSMU:

0) coBMeCTHas ACSITEIbHOCTD:

- TMOHUMaTh U MCHOJb30BaTh IPEUMYIIECTBA
KOMaHJHOW U UHIMBUIyaIbHOU paboThI;

- TNpUHUMATh LEIH COBMECTHOM JeATelIbHOCTH,
OpraHU30BBIBATh M KOOPAWHUPOBATH JIEHCTBUS IO
€¢ JOCTIDKCHHUIO: COCTaBIIITH TIIJIaH JCHCTBUM,
pacupenensiaTb poiad ¢ y4€TOM MHEHUM Y4aCTHHKOB
obcyKaaTb pesyibTaTbl COBMECTHOMN paboTbi;

- KOOpDAWHHMPOBaTb U BBINOJHATH paboTy B
YCIOBUAX peasibHOTO, BUPTYaJIILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIISAITh TO3UTHUBHOE CTPATETUYECKOE

MOBE/ICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHHE, ObITh MHUIIUATUBHBIM
OBnaseHue  yHHUBEPCAIBHBIMU  PETYISTUBHBIMU
NEUCTBUSIMU:

T') IPUHATHE ce0s U IPYTUX JIIOICH:

- IPUHUMATh MOTHBBI M apPTYMEHTHI JPYrUX JIIOJIEH
U aHaJIHN3e Pe3yNIbTaTOB ACITEIbHOCTH;

- MpU3HABaTh CBOE MPAaBO M MPaBO APYrUX JIOJAEH
Ha OILIIHOKH;

- pa3BUBaTh CIOCOOHOCTh TIOHMMATh MHpP C
MO3UIUH JIPYTOTO YeloBEKa

- YMETh OIEPUPOBAThH MOHATUSAMU: CIYYAHHBIN OMBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIyYailHOTO COOBITHS; YMETh BBIYHCISTDH
BEPOATHOCTH C HCITIOJIb30BaAHUEM Fpaq)I/I‘ICCKI/IX MCETOO0B,
MPUMEHATh (OPMYJIBl CIOKCHUS M YMHOXKCHHUS BEpOSTHOCTEH,
u  GhopMyIbl 3amadg;

OIICHMBATb BEPOATHOCTU PpPCaJIbHBIX COGI)ITI/Iﬁ; 3HAKOMCTBO CO

KOMOMHATOPHBIE  (aKThI MpH  pelIeHUun

CJ'Iy’-IaIZHBIMPI BCIIMYMHAMM, YMEHUEC

OOJIBIINX

HPUBOIUTE  NPUMEPHI

IIPOSABJICHUA 3aKOHa YHUCCII B IIPUPOAHBIX n

OOIIECTBEHHBIX SIBJICHHIX;
- yMeThb CBOOOJIHO OINEPUPOBATh MOHATHUSAMH: CTCNEHb C IICIBIM
MmokasaTejieM, KOPEHb CTEIEHb C

HaTypajJbHOH  CTENEHH,

palMiOHANBHBIM ~ TOKa3aTeNeM, CTEeNeHb C  JIEHCTBUTENbHBIM
(BelliecTBEHHBIM ) TIOKa3aTelNeM, Jorapu(M duciia, CHHyC, KOCHHYC U
TaHT'€HC [IPOU3BOJIBHOIO YUCIIA;

- yMeTb CBOOOIHO ONEpPHUPOBATH MOHATUSAMHU: TpaduK (GYHKIHH,

obpatHast QyHKIMs, KOMIO3UIMs (QyHKIMHA, JMHEHHas (QyHKIWS,

KBaJ[paTHYHass  (YHKIWs, CTEleHHas (QYHKIMS C  IIEIBIM
MoKaszaTejaeM,  TpPUTOHOMETpHueckue  (QyHKIHH,  OOpaTHBIE
TPUTOHOMETPHYECKUE byHKIUH, MoKa3aTenbHas u

norapumudeckast (yHKINH; YMEThb CTPOUTH TpapuKu (QYHKIHH,
BEITIONHATH TTpeoOpa3oBanms rpaduKoB (HyHKITHIA,

- YMETh UCIIONB30BaTh IpaUKu GYHKIHH JUTS U3y4EHUS TPOIIECCOB
W 3aBHCHUMOCTEH TIpU pEIICHWW 3a]ad U3 JPYTruX Y4eOHBIX
OpeJMETOB W W3 peabHOM IKHM3HH; BBIpaXKaTh (OpMyIaMH
3aBHCUMOCTHU MEX/Ty BETHYNHAMU;

- CBOOOTHO OIIEPHPOBATH ¢byHKIHH,
dhyHKIIIH, hyHKIIH,
MOHOTOHHOCTh ()YHKIIMH, 9KCTpeMyM (QYHKIUH, HAUOOMbIICE U
HaMMeEHbIIIee GbyHKIMKH  Ha yMeTh
MPOBOUTH HCCIIECAOBaHNE HYHKIUH;

HOHATHAMHU. YCTHOCTH

NEPUOANIHOCTD OIr'paHUYCHHOCTDH

3HA4YCHUA IIPOMECIKYTKE,

- YMETh UCIIOJIb30BATh CBOWCTBA U Tpadpuku QyHKUMH IS pereHns
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ypaBHEHUH, HEPABEHCTB W 3a/ay C MapaMerpaMu; U300pakaTh Ha
KOOpD/JMHATHOW IIJIOCKOCTH MHOXKECTBA pEUIEHHH ypaBHEHH,
HEpPaBEHCTB U UX CHUCTEM

OK 05.

OcymiecTBiATh YCTHYIO u
MUCHMEHHYI0O KOMMYHUKAIMIO Ha
rOCYy/IapCTBEHHOM SI3BIKE

Poccniickoit @enepanun ¢ yueTom
OCOOEHHOCTEH  COIMAJIBLHOTO U
KYJIBTYPHOI'O KOHTEKCTa

B 00J1acTH 5CTETUYECKOr0 BOCIIUTAHUS:

- SCTETUYECKOE OTHOIIEHHWE K MHpPY, BKIHOYAs
ACTETHKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIOPTa, TpyJa H OOIIECTBEHHBIX
OTHOIIICHUM;

- CIOCOOHOCTh BOCTPUHHUMATH DPA3JIUYHBIC BHUIBI
WCKYCCTBa, TPAIUIIMK W TBOPYECTBO CBOETO U
OPYTUX  HApoOJOB, OIIyIIaTh  AMOIMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

- yOeXICHHOCTh B 3HAYMMOCTU JJISl JIMYHOCTH W
001IecTBa OTEYECTBEHHOTO ¥ MUPOBOTO MCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAJAUIHMN U HAPOJTHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPD@XEHUIO B PAa3HbIX BUIAX
HUCKYCCTBa, CTPEMJICHHUE TPOSIBIATH KayecTBa
TBOPUYECKOM JIMYHOCTH;

OBnasieHNEe YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

a) oOmeHue:

- OCYIIECTBJISITh KOMMYHHKAIlUM BO BceX cdepax
JKU3HU,

- pacro3HaBaTh HEeBEepOAIbHBIC CPEACTBA OOIIEHUS,
IIOHMMATh  3HAYCHHE  CONMAJIbHBIX  3HAKOB,
pacrio3HaBaTh MPENOCHUIKH KOH(JIMKTHBIX
CUTYallui U CMSr4aTh KOH(IUKTHI;

- pPa3BEpHYTO U JOTMYHO H3JIaratb CBOKO TOYKY
3pEHHUSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJCTB

- YMeTb OIEepupoBaTh TOHATUSAMHU: CpeaHee apudmernyeckoe,

MeJMaHa, HauOOoNbIliee M HAWUMCHBIICE 3HAYCHUS, pa3Max,
JICTIEpCHsI, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeHHe
W3BJIEKaTh, WHTEPIPETUPOBATh MH(OpMAINIO, MPEACTABICHHYIO B
Ta0yiMIaX, Ha auarpammax, rpa@ukax, OTPaKalollyl0 CBOMCTBa
pealbHBIX TPOIECCOB W SIBICHHW; MPEACTABIATh WH(OpMAIHIO C
MOMOIIBI0 TAONWIl M JUarpaMM; HCCIEAOBAaTh CTATUCTUYECKHUE
JaHHBIC, B TOM 4YHUCJIC C IMPUMCHCHUEM rpa(imqecm/lx METOJ0B U
3JIEKTPOHHBIX CPENICTB;

- YMCTH OIIEPUPOBATH IMOHATUAMU:. TOUKaA, IIpAMasA, IIJIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIA YIOJI, CKPEUIMBAIOIIMECS MNPSMBIE,
MapajuIeTbHOCTh U TEPHEHIUKYISIPHOCTh MPSMBIX U TUIOCKOCTEH,
YTOJI MEXAY MPSIMBIMHU, YTOI MEXAY MPSMON M TUIOCKOCTBIO, YO
M@Ky IUIOCKOCTSMH, PAacCTOSHHE OT TOYKA JO IUIOCKOCTH,
paccTOsTHIE MEXTy MPSMBIMHU, PACCTOSHIE MEXTY IIOCKOCTSIMH;

- YMETh HCIIONB30BaTh MPH PEIIeHUH 3a7ad U3ydeHHBbIE (DaKThl U
TEOpEMBI TUUIAHMMETPUH; yMEHHE OIIEHWBATh pa3Mephl OOBEKTOB

OKPYXKAIOIIEro Mupa
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OK 06.

[IposBnsATH rpaXx<JaHCKoO-
MaTPUOTHYECKYIO MTO3HUIINIO,
JEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE
TPAUIIUOHHBIX
00II[eUeIIOBEYSCKUX I[EHHOCTEH, B
TOM qucie c y4eToM

FapMOHHU3ALINHA MEXKHAIMOHAIBHBIX
U MEXPEIUTHO3HbIX OTHOUIEHUH,
MPUMEHSTH CTaHJIapThl
AHTUKOPPYNIIHOHHOTO TTOBEICHUS

- OCO3HaHHE  OOYYaIOUIUMHCA
rpaXkJaHCKOW UACHTUYHOCTH;

- LEJICHANIpaBJIEHHOE  DPAa3BUTHE  BHYTPEHHEU
NO3UIMM  JIMYHOCTH HAa  OCHOBE  JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEM HapoaoB Poccuiickon
@denepanivi, HCTOPUYECKMX M  HALIMOHAJIBHO-
KYJIbTYPHBIX Tpaauliuid, (HOPMUPOBAHHE CHUCTEMBI
3HAUYUMBIX  LEHHOCTHO-CMBICIIOBBIX  YCTAHOBOK,
AHTUKOPPYINLIUOHHOTO MHPOBO33PEHUS,
MIpaBOCO3HAHUS, AKOJIOTUYECKOM KYJIbTYpHI,
CIIOCOOHOCTH CTaBHUThH LIEIH U CTPOUTH KU3HEHHBIE
TIJIaHbL;

B yacTu rpak1aHCKOT0 BOCIIUTaHUS:

- OCO3HaHHWE CBOMX KOHCTUTYIHMOHHBIX TIpaB H
00s3aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSJIKA;
- TIPpUHATHE  TPATUIIMOHHBIX  HAIMOHAIBHBIX,
0011e4eI0BEUECKUX T'YMAHUCTHYECKUX u
JEMOKPATUYECKUX LICHHOCTEM;

- TOTOBHOCTh  IPOTUBOCTOSITH  HJCOJIOTHH
IKCTPEMHU3MA, HallMOHAJIU3Ma, KceHodoouwu,
JUCKPUMHHALIMK 110 COLMAIIBHBIM, PEIUTHO3HBIM,
pacoBbIM, HALIMOHAJIBHBIM MPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBbHOCTH B
UHTEepecax IpakJaHCKOTO OOIecTBa, y4acTBOBATb
B CaMOYIpaBJIEHHUH B 001eoOpa3oBaTeNbHOM
OpraHu3aly 1 I€TCKO-FOHOLLIECKUX OPraHUu3alusiX;
- YMEHHME B3aMMOJIEUCTBOBaTh C COLMAIBHBIMU
UHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSIMU U
Ha3HAYCHHUEM;

- TOTOBHOCTh K T'YMaHHUTApHOM W BOJIOHTEPCKOMU
JESITENIBHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUSA:

- c(OPMHUPOBAHHOCTb POCCHUHCKON TIpakJIaHCKOU
UJCHTUYHOCTH, MAaTPUOTU3MA, YBAKEHHSI K CBOEMY

POCCUICKOM

- YMCTb ONCpUPOBATHL TMOHATUAMU: TIPAMOYTOJIbHAsd CHUCTCMaA

KOOpAWHAT, KOOPAWHATBHI TOYKH, BEKTOP, KOOPAMHATBI BCKTOpA,

CKUIIPHOE IIPOM3BENEHUE, Yrol MEXAYy BEKTOpaMH, CymMma
BEKTOPOB, ITPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOILBIO
W3yUYEHHBIX (OPMYJ KOOPAMHATBHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXTy JBYMsSI TOUKAMU;

-yMeTh BBIOMPATh MOAXOISIIMN W3YYEHHBIM METOJ Ui pelleHUs
3a]]auy, paclo3HaBaTh MareMarndeckue (pakThl U MaTeMaTHYeCKUE
MOJIETIM B TIPUPOIHBIX M OOIIECTBEHHBIX SBIICHHSX, B HCKYCCTBE;
yMEHHE TMPUBOAUTH TPUMEpPhl MaTeMaTHYECKUX  OTKPBITHH
POCCHMCKONH U MMUPOBON MaTeMaTUYECKOW HAYKH.

- YMETh ONEPUPOBATH MOHATUSAMU: CIyYaWHBIA ONBIT U CIydallHOE
COOBITHE, BEPOSITHOCTh CIIYYailHOTO COOBITHS, YMETh BBIYHCISTDH
BEPOSITHOCTE C  HCIIONB30BAaHWEM  TIpauuecKuX  METOOB;
NPUMEHATh (OPMYIBl CIOXKEHHS W YMHOXKEHHS BEPOSTHOCTEH,
KOMOMHAaTOpHBIE (akThl W (GOpMyIsl IPU pEMICHUH 3a/ady;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH; 3HAaKOMCTBO CO
CIy4YailHBIMU

IIPOSABIICHUA

BEIMYHUHAMU,  YMEHHE
OOMIBIINX

MPUBOANTD  MPUMEPHI
3aKOHA gpcel B TNPHPOJHBIX U

O6H.I€CTB CHHBIX SABJICHUAX
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HapO/y, YyBCTBa OTBETCTBEHHOCTH niepes PoauHon,
rOpJOCTH 3a CBOM Kpai, cBOr0 PouHy, CBOM SI3bIK U
KYJIbTYPY, MpOLLJIOE u HacTosuiee
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuu;

- IIEHHOCTHO€ OTHOIIEHUWE K TOCYJapCTBEHHBIM
CUMBOJIaM,  HMCTOPHUYECKOMY H  HPUPOJHOMY
HacleMI0, NaMIATHUKaM, TpaauUUsIM HapoJOB
Poccun, noctmxennsm Poccuu B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYIIE;

- uaeitHast yOexIeHHOCTh, TOTOBHOCTh K CITY>KEHUIO
n 3amurte OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cynp0y;

OCBOEHHBIE  OOYYAIOIIUMHUCA  MEXIPEIMETHBIC
MOHATHUS W YHUBEpPCaJdbHbIE Yy4eOHbIE EHWCTBUS

(perynsTUBHBIE, ITO3HABATEIIbHBIE,
KOMMYHHKaTHBHBIE);
- CHOCOOHOCTD ux HCIIOJIb30BAHUS B

MMO3HABATEJIbHOM M COLMAJIBHOM  MPAKTHUKE,
FOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAaHUPOBAHUIO U
OCYILIECTBIICHUIO yueOHOMI NEeSITeIbHOCTH,
OpraHu3aluy  yu4eOHOro  COTpyIHHUYECTBa  C
Nearorn4yecKuMu pabOTHUKAMH U CBEPCTHUKAMH,
K YYacTUI0O B T[IOCTPOCHUH HHAWBUIYaTbHOM
00pa30BaTeNIbHOM TPACKTOPUU;

- OBJIaJICHUE HaBbIKaMU y4ebHO-
UCCIIEJIOBATENILCKOM, MPOEKTHOM U  COIMAIbHOM
JeSITEIbHOCTH

OK 07.
CopeiicTBOBaTh COXpaHEHUIO
OKpYXarolen Cpenpl,

pecypcocOepexeHuto, MPUMEHSTh
3HaHUS 00 W3MEHEHHU KJINMarTa,
TIPUHIIUTIBI OepeKITUBOTO
MIPOU3BO/ICTBA, 7 heKTUBHO

- HE IPHUHUMATh ACWUCTBUS, NPUHOCALIUE BpEL
OKPY’KAIOILIEH CPELE;

- yMeThb IPOrHO3UPOBATh  HEOJIAromnpHUsITHbIE
DKOJIOTUYECKHUE IOCJIEACTBUS MPEAIPUHUMAEMBIX
JNENUCTBUM, IPEAOTBPAIATh UX;

- PaCILIMPUTH OIBIT IEATEIBHOCTH JKOJOTMYECKOU
HaIIPaBJICHHOCTH;

- yMeTb ONEPUPOBAaTh TOHATHUAMHU: (YHKIMS, HEOpepbIBHAS
(byHKIUS, TPOU3BOIHAS, TIEPBOOOPA3HAs, ONPEACICHHBIA HHTErPa;
YMETh  HaxOAWUTh  INPOU3BOIHBIC  3JIEMEHTAPHBIX  (QYHKIMH,
UCIIOJIB3YSI CIPaBOYHbBIE MAaTEpHAJIbl; MCCIIEN0BATh B IMPOCTEUIINX
cirydasix (yHKIMM HAa MOHOTOHHOCTb, HAXOOWTh HamOONbIINE W
HauMEHbIINE 3HaYeHUs1 QyHKUMH; CTPOUTH Ipa)uKd MHOTOWIECHOB
C  HCIONB30BAaHMEM  allapara MAaTeMaTH4YeCKOro  aHalu3a;
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JIEUCTBOBAThL B
CUTYaLMIX

YpE3BbIYANHBIX

- pa3pabarpiBaTh IUIAH pEIICHUS MPOOJIIEMBI C
Y4E€TOM aHajiu3a MMEIOMIMXCA MaTepPHAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYIICCTBJISTH  IEJICHANPABJICHHBIA  TOUCK
IepeHoca CpeJIcTB M CHOCOOOB JIEHCTBUS B
npodecCHoOHAEHYIO Cpeay;

- YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH,

- TIpeyiaraTh HOBBIE TMPOEKTHI, OIICHUBATH HUJIEU C
TTO3UITNH HOBU3HBI, OPUTHHAIILHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

- J1aBaTh OIICHKY HOBBIM CHTYyallMsiM, BHOCHUTH
KOPpPEKTUBBI B JCSATENBHOCTh,  OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB LEJSIM

NPUMEHATh TMPOU3BOIHYIO TPH pEIICHWW 3aJad Ha JABHKCHHE,
pelmarb MpPaKTHKO-OPUEHTHPOBAHHBIE 3aJaull Ha HauOOJIbIINE W
HaUMCHBIINE 3HAYCHUA, HaA HAXO0XKICHHUEC IIYyTH, CKOPOCTU H
YCKOpEHHS;

- YMCTh OICpUPOBATL MOHATUAMU: ABHUKXCHHUE B IMPOCTPAHCTBEC,
noJ00Hble (QUTYPHl B TMPOCTPAHCTBE; MCIIOIL30BATH OTHOIICHHE
IoIaieii MOBEpXHOCTEH © 00bEMOB MOJOOHBIX (GUIYyp TIpHU
pelleHn  3a/1a4;

- YMCTHb BBIYUCIATHL TI'COMETPUUYCCKUE BCIMYNHBI (I[.HI/IHa, yroi,
wiom@ab, 00beM, IO b TOBEPXHOCTH), UCHONB3YS H3YyYEHHBIE

(bOopMyITBI U METOJIBI

[IK 2.1. OcymecTBisATh NPUEMKY U
MOJIFOTOBKY JIOKOMOTHBA K PENCY.

CaMOCTOSITENIBHO (dhopMynupoBaTh "
aKTyaJlu3upoBaTh MpoOIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHBIH MPU3HAK WIIH
OCHOBaHMs JUIl CpaBHEHHUs, KJIacCUPUKALIUM U
00001IEHN ST,

- ONpeAessATh LeIu JeATEeNIbHOCTH,
napaMeTpsl U KPUTEPUN UX JTOCTHKEHHUS;
- BBUIBJIATH 3aKOHOMEPHOCTH M IPOTUBOpEUHUs B
paccMaTpUBaEMBbIX SBJICHUSIX;

- BHOCUTbh KOPPEKTHBBI B JAEATEIBHOCTh, OLICHUBATD
COOTBETCTBUE PE3YJIbTAaTOB II€JIsIM, OLIEHUBATh
PHUCKHU MOCIIEICTBUH 1 TENbHOCTH;

- pa3BUBATh KPEaTUBHOE MBILUICHUE MIPU PEILICHUU
KHU3HEHHBIX IpoOIeM

3aJ1aBaTb

-  KOOpAUWHHUPOBATbL MW  BbIIIOJHATD pa60Ty B
YCIOBHUAX peajibHOTO, BUPTYAJIIbHOT'O )51
KOM6I/IHI/IpOBaHHOFO B3aHMOﬂeﬁCTBHH;

- OCYHICCTBJIAAITb  IMO3UTHUBHOC  CTPATCTUYCCKOC

IMMOBCACHUEC B PAaA3JIMYHBIX CUTyalUsAX, IIPOSBIIATH

- YMETb MOACIIUPOBATH PCAJIbHBIC CUTyallul Ha A3BIKE MAaTCMATUKH,
COCTaBJIATh BBIPAXKCHU A, YPAaBHCHH A, HCPABCHCTBA U UX CUCTEMEI 110
YCIIOBHUIO 3aJa4u,
HCIIOJIb30BAHHUEM

WCCIIEZIOBATh  TOCTPOEHHBIE  MOAETH  C
anmapata  anreOpsl, WHTEPIPETUPOBATH
MOJIYYEHHBIN pe3ysIbTaT;

-CTPOUTh MaTEeMAaTHYECKHE MOJEIH C TOMOIIBI0 T€OMETPUIECKUX
MOHATHN W BENWYHMH, PEllaTh CBS3aHHBIE C HUMH NPAKTUYECKHE
3a/1a4w;
-COCTaBIIITh  BEPOSTHOCTHYIO MOJENh W  HHTEPIPETHPOBATH
MOJIyYEHHBIN PE3YyJIbTaT;

- pemaTh TNPUKIAAHBIE 3aJa4d CPEACTBAMH MAaTEeMaTHYECKOTrO
aHanM3a, B TOM YHCIE COUAThHO-DKOHOMHYECKOTO U (PU3UIECKOTO
XapaKTepa;

- YMeTh BBIOMPATH TMOAXOSAIIANA METON IJIs PElIeHUs 3aladw;
MOHWMaHWEe 3HAYMMOCTH MAaTEMaTHKH B HM3YYEHUU TNPHUPONHBIX H
OOIIIECTBEHHBIX TMPOILIECCOB W SBIEHUH; YMETh OIEPUPOBATH
MIOHATHSMU: CITy4ailHBIN OMBIT U CITy4aiiHOE COOBITHE, BEPOSTHOCTh
CIIy9allHOTO COOBITHS;

-yMETh BBIYUCIISATH BEPOSTHOCTH C WCIOIB30BAaHUEM TIpaduuecKux
METOJIOB; TPHUMEHATH (OPMYJIBl CIOKEHUS W YMHOXXEHHs
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TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM
- c(OPMHPOBAHHOCTH HKOJIOTHUECKON KYIbTYPHI,
NOHMMAHHUE BIUSHUSA COLMAIBHO-3KOHOMHYECKUX
IIPOLIECCOB  HA  COCTOSIHME  NPUPOJHOM U
COLIMAJIbHOM  cpezbl, OCO3HAHHWE TIJI00ATIBLHOrO
XapakTepa 3KOJOTHYECKUX IPpoOIieM;

- IUIAHUPOBAHUE U OCYILECTBJICHWE JICHUCTBUNA B
OKpYXKalolllel Ccpelle Ha OCHOBE 3HAHUS LeJen
YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA,

AKTUBHOE HENPUATHE NEHUCTBUMN, IPUHOCAIIUX BpE
OKpYKalollen cpene

BEPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U (OPMYIBI IPU PELICHUN
3a1ay;

- OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; 3HAKOMCTBO CO
CIlydailHbIMH BETMYHMHAMU;

-yMEeThb MPUBOIUTH MPUMEPHI POSBICHUS 3aKOHA OOJNBIINX YHCEN B
MPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX;

YMETh HCIIONB30BAaTh IPH PEIICHWW 3aj]ad W3ydeHHbIE (QaxkThl U
TEOPEMBI TUTAHUMETPUH;

- YMETbh OIICHUBATH Pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MHPE;

YMETh OIICPpUPOBATH ITOHATHAMM MHOT'OT'paHHUK, CCUCHHCEC

MHOT'OT'PaHHHKA, [IOBEPXHOCTh BPAILEHUS, Pa3BEPTKA IOBEPXHOCTH;
- yMeThb CTPOMTH CEYEeHHE MHOTOTPaHHMKa, H300paxKaTh
MHOTOTPaHHUKH, (PUTYPHI M IOBEPXHOCTH BpAIIEHUS, X CEYEHUs, B
TOM YHCJIE C [IOMOILBIO 3JIEKTPOHHBIX CPEACTB;

-YMEThb CBOIICTBa

IIPUMCHSATH TCOMETPHUUYCCKUX

uryp,
CaMOoCTOSITeNEHO (hOPMYJIMPOBATH ONPEETCHUsT H3y9aeMbIX QUryp,
BBIABUI'ATh THUIIOTE3BI O CBOICTBax " INpHU3HAKaX T'€OMETPUYCCKUX
¢buryp, o00CHOBBIBATH WJIM OIPOBEPraTh HMX; YMEHHE IIPOBOIUTH
KJIaCCU(PHUKAIIMID (GUTyp 1O PA3IMYHBIM IPU3HAKAM, BBIOJHATH

H€O6XOI[I/IMI>IG JOIOJIHUTEIbHBIC ITOCTPOCHUS,
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2. CTpykTypa u coaep:kaHue 0011e00pa3oBaTebHON IMCHUILIHHBI

2.1. O0bemM TUCHMILIMHBI M BUABI Y4eOHOU padoThl

Bua yyeOHoM padoThI Oovem ¢
yacax

O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AU CIUTIIUHBI 290
B T.4.
OcHOBHOe cogepKaHue 223
B T. 4U.:
TEOpEeTHYECKOEe 00yUueHne 178
MPAKTUYECKUE 3aHITHUS 45
IIpodeccuoHATBHO-OPHEHTHPOBAHHOE COEPKAHUE (ComepKaHme 49
NMPUKJIATHOTO0 MO/YJIfA)
B T. U.:
TEOpeTUYecKoe 00ydeHue 4
MPaKTUYECKUE 3aHITHS 45
Ipome:xyTouHas aTTecTanus (IK3aMeH) 18
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2.2. TeMaTH4eCcKHH IJIaH U COAep:KaHUe 001e00pa30BaTe/IbHOM Y4eOHOM JUCHUILINHBI «MaTeMaTHKa»

Conepxxanue yueOHOro Marepuajia (OCHOBHOE U Dopmu
HaunmenoBanme npo¢eccuoHaIbLHO-OPUEHTHPOBAHHOE), JIA00pPaTOPHbIE U opMHpyembie
N O0bem yacoB KOMIIeTeHIIH U
pa3aesioB U TeM NpaKkTHYeCKHE 3aHATHS, MPUKJIATHOH MOAYJIb (IPH
HAJTUYHH)
1 2 3 4
OcHOBHOE coJiep:KaHue
Paznea 1.
ToBTOpenue Kypca 15 OK-01, OK-02,
MATEeMATHKH OK-03, OK-04,
OCHOBHOM IIKOJIbI OK-05, OK-06,
Tema 1.1. Conepkanue yaeOHOTO MaTepHaa 2 OK-07
Lens u 3amaun
MaTEMaTUKH IIpH Ponp MaTeMaTrku B TOATOTOBKE KBATH(UITUPOBAHHBIX PaO0YMX 1
OCBOEHUU
CIICIHAIEHOCTH BasoBble  3HaHMs M yMEHUS [0  MareMaTHKe B 1
poheCcCHOHANTBHON U B TIOBCETHEBHOMN JCATEIHHOCTH.
Tema 1.2 Copepxanue yueOHOro Marepuala 2
Yucna ¥ BRIYUCIICHUS.
Bripaxxenus u [Ipaktnueckoe 3ansitue Nel 1
npeoOpazoBaHus JleficTBUsT Haa TOJIOKUTENbHBIMU M OTPHILIATEIbHBIMU
YycliaMy, OOBIKHOBEHHBIMH U JIECITUYHBIMH IPOOSIMU
[IpakTuueckoe 3ansiTue Ne2 1
HeiictBust  co  cTemeHsMH, (QOpPMYIbl  COKPAIIEHHOTO
YMHOKEHHUSI.
Tewma 1.3. IIpodeccnoHaATBLHO-OPUEHTHPOBAHHOE COJIEPKAHNE 2
Ieomerpus Ha (coaep:kaHMe NPUKJIATHOTO MOAYJIA)
IUTOCKOCTH [Ipaktuueckoe 3ansitue Ne3 1 1K 2.1
Buel minockux GUryp v Ux miomaib
[IpakTnueckoe 3anarue Ned 1
[TpakTHKO-OpUEHTUPOBAHHBIE 33/la4ll B Kypce T'€OMETPUH Ha
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IIJIOCKOCTH

Tema 1.4 ConepxaHue yaeOHOTO MaTepralia
IIponieHnTHBIE
BBIYKCJICHUS [IpocTeie W ciOXHBIE TMPOIEHTHL. Pa3Hbie CcrmocoObl uX
BBIYMCIICHUI.
[Ipaktnueckoe 3ansatue NeS
[IpouieHTHBIE BHIYKMCIIEHUS
Tema 1.5 Conepkanue yueOHOTo MaTepuaia
YpaBHeHust u
HepaBEHCTBa [IpakTnueckoe 3ansTue Neb
Pemenne nuHEHHBIX, KBaApaTHBIX M JPOOHO-TMHEWHBIX
YpaBHEHUH
[Ipaxktrueckoe 3anstue Ne7
Penrenne HepaBeHCTB
Tema 1.6 Coneprkanue yaeOHOTo MaTepuasa

CucreMbl ypaBHEHUU U
HEPaBEHCTB

CrocoObl  pemieHuss CHUCTEM JIMHEHHBIX W HEJIMHEHHBIX
YpaBHEHUI 1 HEPABEHCTB

[Tonsitue matpuipt 2x2 1 3x3. OnpenenuTeab MaTPUIIbL.
Meron I'aycca

[IpakTuueckoe 3anstue No§
Pemenue cucteM TMHEMHBIX YPAaBHEHU U HEPABEHCTB

Tema 1.7
BxoaHo# KOHTPOJIB

Copepxanue yueOHOTo MaTepuala

Kontponsnas pabora Nel
Boruncnenus u npeoOpa3oBaHus. YpaBHEHHs] U HEPaBEHCTBA.
I'eomeTpus Ha mIOCKOCTH
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Paznen 2 Ilpsimble u 15
IIOCKOCTH B
NPOCTPaHCTBE
Tewma 2.1. ConepxaHue yaeOHOTO MaTepralia 2
OcHOBHBIE TIOHITHS
CTepeOMeTpPHH. [Ipenmer crepeomerpun. OCHOBHbIE MOHATUSA (TOYKA, MpAMasd, 1
IJIOCKOCTh MIPOCTPAHCTBO). HOBHBI KCHOMBI
Pacrnionoxxenue npsiMbIx JIOCKOCT, POCTPaHCTEO) OcHoBHEIe akeno
. CTEpEOMETPUH.
U TUIOCKOCTEN
[lepecekaroniuecs, TmapauieNbHble H  CKPEUIMBAIOIIHAECS 1
npsimble. [Ipr3HaK 1 CBOMCTBO CKPELIUBAIOLIUXCS PSIMBIX.
OcCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI
Tema 2.2. Coneprkanue yaeOHOTO MaTepuaa 4
[TapannensHOCTH
TPAMBIX, TIPAMOIL 1 IMTapannenbHblie npsaMas U MI0CKoCTh. Onpenenenue. IIpusHak. 1
2
. | CpoiicTBa.
IJI0CKOCTH, TJIOCKOCTEHN -
[Tapannensubie mwockoctu. Onpenenenue. [Ipusnak. CoiicTBa 1
Terpasap u ero sneMenTsl. [lapannenenunen u ero 3JI€MEHTHI. 1
CBolicTBa MNPOTHUBOTMOJIOKHBIX TpaHed W  JAWaroHajieu
napajuiesienunesa
[IpakTuueckoe 3ansitue No9 1
[TocTpoenue ceueHui.
Tema 2.3. Coneprkanue yueOHOro MaTepuasa 2
[lepnieH TUKYIAPHOCTD
TPSIMBIX, TPAMOH 1 [lepnennukynapusie npsMble. [Ipu3HaK NEepHeHIUKYIIPHOCTH 1
2
IIOCKOCTIL. IIockocTell | MPAMOM 1 miockoctd. Ilepnenamkynsap ¥ HakJIOHHAs.
b
epIIeHIUKYISPHBIC IJIOCKOCTH. W3HAK
I1 IT 1
NEPIEeHIUKYISIPHOCTHU TIIOCKOCTEH.
Paccrosinus B mpocTpaHCTBE
Tema 2.4. Coneprxanue yueOHOTO MaTepuana 1
Teopema o Tpex
IepIeH IUKYISIpax Teopema o Tpex nepneHauKymspax. /lokazarenbcTso. 1

Yroa Mmexay NpsMoH U IJIOCKOCTHIO. YTOJI MEXIY

OK-01, OK-03,
OK-04, OK-07
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IIJIOCKOCTAMHU

Tema 2.5. IIpo¢deccuoHaIbLHO-OPHEHTHPOBAHHOE coJepiKaHue 4
TapannensHele, (coaep:kaHMe NPHUKJIATHOTO MOAYJISI)
TepIICH/MKYISPHBLE, [IpakTnueckoe 3anarue Ne 10 AKCHOMBI CTEPEOMETPUH. 1
CKpELLMBAIOIIHECS
o [Ipaktnueckoe 3anstue Nell [lapannenbHOCTb ABYX HPSMBIX, 1 IIK 2.1
NEPIEHIUKYISPHBIX INIOCKOCTH
[IpakTueckoe 3anatue Nel2 [lepneHaukynsspHOCTH NPSMO 1
U TJIOCKOCTH
[IpakTueckoe 3anarue Nel3 IlepneHAUKYISIPHOCTD 1
IIJIOCKOCTEMN
Tewma 2.6. Conepkanne yaeOHOTo MaTepuasa 2
Perenve 3aau. KonTtponsHas padota Ne2 2
TIpsiMble U IUTOCKOCTH B Pacnonoxxenne mnpsAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.
IPOCTPAHCTBE HepneH)ImSynﬂpHOCTL U [apajUleNIbHOCTh  MPSAMBIX |
miockocTed. CKpelmBaromuecs npsiMble
Paznen 3. 15 OK-02, OK-03,
Koopaunatsl u OK-04, OK-07
BEKTOPBI
Tema 3.1 Conepkanue yaeOHOro MaTepuasa 3
JleKapTOBbI JlekapTOBbI KOOPAMHATHI B IPOCTPAHCTBE. 1
KOOPAMHATHI B [Ipocreitmne 3agaun B KoopauHaTax. PaccrosiHue Mexay 1
IIPOCTPAHCTBE. ABYMA TOUKAMH.
KoopannaTsl cepeiuHbl 0Tpe3Ka 1
Paccrosinue mexay
IBYMS TOUKaMH.
KoopannaTsl cepeinHbl
oTpe3Ka
Tema 3.2 Copepxanue yueOHOTO MaTepuaa 6
BekTops! B BexTtopel B npoctpancTse. Cl105K€HUE U BBIYUTAHUE BEKTOPOB. 1
IPOCTPAHCTBE. YMHOK€EHHE BEKTOpa Ha Ynuci0. KoMIulaHapHbIe BEKTOPBI.
CkansipHO€ MPOU3BENEHUE BEKTOPOB. Pa3oxkeHne BeKTopa 1o 1

Yron mexnay
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BekTOpamu. CKajspHoe

TpeM HEKOMILIaHapHBIM BekTopaMm. KoopauHaTsl BekTOpa.

IIPOU3BEIECHUE CkansipHO€ ITPOU3BEAECHNE BEKTOPOB B KOOPAMHATAX. 1
BEKTOPOB VYroJs1 Me)Kly BEKTOpPAMH. 1

Yrom Mexay OpsAMOM M INIOCKOCTBIO, YIOJd  MEXIYy

IJIOCKOCTSIMM. 1

VYpaBHeHHE IIJIOCKOCTH. I'eomerpuuecknii CMBICII 1

omnpeneauTes 2x2
Tema 3.3 IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE coaepxaHue 4 IK 2.1
I[TpakTHKO- (copep:kaHMe NPHUKJIATHOTO MOAYJIsI)
OPHEHTHPOBAHHBIE [IpakTueckoe 3anarue Ne 14 KoopauHaTHast II0CKOCTb. ) 1
saaun Ha [Ipaktnueckoe 3anstue Nel5 Belumcnenue paccTossHMM Ha 1

. MJIOCKOCTH

KOOpAHHATHON [Ipaktnueckoe 3anHdarue Nel6  Bprumcinenue miomaneid Ha 1
TIOCKOCTH IIOCKOCTH.

IIpaxktnueckoe 3ansTue Ne 17 KonndecTBeHHBIE pacyeThl 1
Tema 3.4 Conepkanue yaeOHOTro MaTepuasa 2
Perrenue 3a1a4. KonTtponbHas padoTa Ne3 2
KoOpauHATHI 1 JlekapTOBbl KOOpPAMHATHI B MPOCTpaHCTBE. BekTopsl B
BEKTOPHI npocrtpacTBe.  CIIO)KEHME M BBIYATAHUE  BEKTOPOB.

YMHOXEeHHEe BekTopa Ha uyucio. KommaHapHble BEKTOPBI.

CkansipHO€ NIpOMU3BEACHUE BEKTOPOB. PasioxeHue BekTopa 1o

TPEM HEKOMIUIAHApHBIM BekTopaM. [Ipocreiimme 3agaun B

koopauHarax. KoopauHaTel BEKTOpa, pacCTOSHUE MEXIY

TOYKaMM, KOOPAMHATBI CEPEIMHBl OTPE3Ka, CKaJsSIpHOE

IIPOM3BEICHUE BEKTOPOB B KOOPAMHATAX, Yroid MEXAy

BEKTOPAMH, YroJl MEXAY NPSAMON U IUIOCKOCTBIO, YIOJl MEXIY

IUIOCKOCTSIMU
Pazgen 4. OcHoBbBI 33 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
Gynxuun OK-07
Tema 4.1 Copepxanue yueOHOT0 MaTepuaa 3
TpI/IFOHOMeTpI/I‘-IeCKI/Ie Pa,Z[I/IaHHaH MCpa yria. HOBOpOT TOYKM BOKpPYI' Hadalla 1
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byHKITII KOOpJUHAT.
IIPOU3BOJILHOIO YIJIa, OHpeI[CHGHI/Ie CHUHYCa, KOCHUHYC4, TaHI'CHCA MW KOTAHI'CHCA. 1
uncna. Panuanuas u 3HaKM CHHYyCa, KOCHMHYyCa, TaHT€HCa M KOTaHIeHCa II0
YETBEPTSIM.
rpajgycHasi Mepa yria
3aBUCUMOCTh MEXKAY CHHYCOM, KOCHHYCOM, TAHT€HCOM U 1
KOTaHI'€HCOM OJJHOTO U TOT'O K€ yria
Tema 4.2 ConepxaHue yaeOHOTO MaTepralia 4
OCHOBHBIE TpuronomeTpudecKkre TOKIECTRA. 1
TPHTOHOMETPHYECKHE CuHyc, KOCUHYC, TAHT€HC U KOTAHT'E€HC YIJIOB O U - 0. 1
DopMmyJIbl TPUBEACHUS 1
TOXKJIECTBA. PMY. PHBC/
[IpakTueckoe 3anarue Nel8 Tpuronomerpuueckue 1
@opMyIIbl IPUBEICHUS
TOXAeCTBa ¥ (POPMYIIBI TIPUBEICHUS B IPEOOPA30BAHUIX
TPUTOHOMETPUYECKUX BBIPAKEHUN
Tema 4.3 Conepxkanue yaeOHOTro MaTepuasa 5
CuHyC, KOCHHYC, CymMmma u pa3HOCTh cMHYCOB. CyMMa M Pa3HOCTh KOCHHYCOB. 1
TaHTeHC CyMMBI 1 CHHYC ¥ KOCHHYC IBOMHOrO yriia. @opMyIisl ITOJIOBUHHOTO 1
Pa3HOCTH JIByX YIJIOB yria. .
[IpeobpazoBaHusi CyMMBI TPUTOHOMETPHUYECKUX (DYHKIIHI B 1
CHUHYC ¥ KOCHHYC
N MIPOU3BEACHNE U TIPOU3BEICHUS B CYMMY.
ABOMHOTO yTJIa. BrIpaskeHUE TPUTOHOMETPUYECKUX (DYHKIMH Yepe3 TAHTEHC 1
Dopmyibl IIOJIOBUHHOI'O apryMeHTa.
MOJIOBUHHOTO yTJjia [Ipaktuueckoe 3anarue Ne 19 [IpeoOpazoBanus npocTenmmx 1
TPUTOHOMETPUUYECKUX BBIPAKEHUN
Tema 4.4 Coneprkanue yaeOHOro MaTepuaa 2
®dyukiuy, ux coiictea. | OOIAaCTh ompeneneHus ¥ MHOXKECTBO 3HAYEHUH (QYHKIIUM. 1
Crioco6bI 3a1aHus YETHOCTDh, HEYETHOCTh, MEPUOJUYHOCTh (GyHKIHH. CrocoObl 1
byHKHit 3aaHus QyHKIIHA
Tema 4.5 CopepxaHnue yueOHOro MaTepualia 2
TpI/IFOHOMCTpI/I‘IeCKHe O0macTh OIIpCACIICHUA n MHOXCECTBO 3HAYEHUI 1
(ymKIH, BX cBOlcTBa | TPUTOHOMETPHUECKHX GbyHKIH.
YeETHOCTh, HEYETHOCTD, MEPUOAUYHOCTD TPUTOHOMETPUUECKUX 1

U rpaduku

¢ynkuuit. CBoiicTBa M rpaguku GYHKIHMHI y = oS X, y = sin X,
y=tgX,y=ctgXx.
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Tema 4.6 Conepxanme yueOHOTO MaTepuaa 2
I[IpeoGpasoBanue [IpeoOpaszoBanue rpa@UKOB TPUTOHOMETPUIECCKHUX () YHKITHIA 1
rpaduKoB
TPHTOHOMETPHUECKHX [IpaxTnueckoe 3anarue Ne 20 CU:)KaTI/IC U pacTspKeHHe TpaduKoB 1
(yHKit TPUTOHOMETPHYCCKUX (PYHKITHIA.
Tema 4.7 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE colep:KaHue 4
Onucanmue (coaep:kaHMe NPUKJIATHOTO MOIYJIA)
IIPOM3BO/ICTBEHHbIX [IpakTueckoe 3anarue Ne 21 UI/ICHOJ'IBSOBaHI/Ie CBOMCTB U 1
[POIECCOB C TIOMOTITBIO rpaduka TPUrOHOMETPUUECKON (PYHKIIMH Y = COS X B
. npodeccroHalIbHBIX 3a7jauax
rpaguKoB GynKunii [Ipaktnueckoe 3ansaTue Ne22 Mcnosib30BaHUE CBOMCTB U 1
rpaduka TPUroHOMETPUYECKON (PYHKIIMH Y = Sin X B
npoecCHOHANBHBIX 3aa9ax
[TpakTrnueckoe 3anstue Ne 23 Mcnosnb30BaHuE CBOWCTB U 1
rpaduka TPUTOHOMETPUIECKON QYHKITUN ¥ = tg X B
npodecCHoHANBHBIX 3aa4ax
[IpakTuueckoe 3anstue No24 Mcnosb30BaHuE CBOWCTB U
rpaduka TPUTOHOMETPUIECKON (YHKITH Y = Cctg X B 1
npodeccuoHaNbHBIX 3a7auax
Tema 4.8 Conepkanue yaeOHOro MaTepuasa 2
OGparHsle OOpatHbIe TPUTOHOMETPUYECKUE (YHKIIUH. 1
TPHUrOHOMETPHYECKHE CBOfICT]?:’a u rpaduky 0OpaTHBIX TPUTOHOMETPHUECKUX 1
byHKIIH bynxunit
Tema 4.9 CopepxaHnue yueOHOro Marepuala 5
TpuronoMerpuueckue YpaBHeHue cos X = a. HacTHble ciiydan 1
ypaBHEHUS U VYpaBHenue sin X = a. YacTHbIe cirydan 1
HepaBEHCTBA ypaBHeHI/Ie tg X=a, Ctg X = a. YacTHbIe clIyqau 1
[Ipaktuueckoe 3ansiTue Ne25 Pemienne TpUroHOMETPUYECKUX 1

ypaBHeHPIfI OCHOBHBIX THIIOB: HpOCTeI\/'IH_II/Ie

IK 2.1
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TPUTOHOMETPUUECKUE YPABHEHUS, CBOIAIIMECS K KBAJAPATHBIM,
pelaeMble pa3IokKeHUEM Ha MHOXKHUTEIH, OJHOPOIHBIE.
[IpakTuueckoe 3ansarue Ne26 Ilpocreiiue

TPUTOHOMETPHYECKHE HEPABCHCTBA 1
Tema 4.10 CopepxaHue yaeOHOT0O MaTepuaa 2
CHCTEMBI Cucrembl MPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUHN 1
TPUrOHOMETPHUECKHX [IpakTueckoe 3anarue Ne27 CI/ISTGMI)I MIPOCTEUIINX 1
ypaBHCHE TPUTOHOMETPHUSCKUX YPABHCHHM
Tema 4.11 Conepxanue yaeOHOTro MaTepuasa 2
Pemienue 3amay. KontponbHas padota Ned 2
OCHOBBI [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BhIpakeHUH. Pemienue
TPUTOHOMETPHAL TPHTOHOMETPHMECKHX YpaBHEHHUH W HEPABCHCTB B TOM UHCIe ©
HCIIOJIb30BAHUEM CBOMCTB (DYHKITHH.
Tpuronomerpuueckue
byHKIIMN
Paznea 5. 6 OK-01, OK-02,
KoMmniekcHble yncia OK-06
Tema 5.1 Coneprkanue y4eOHOTro MaTepuasa 3
KoMIiekcHbie yncia [Tonsitne komruiekcHoro yucia. ConpspkeHHbIE KOMIUIEKCHBIE 1
YKclia, MOy b U aprYMEHT KOMILIEKCHOTO YncIa.
dopma 3anMcu KOMIUIEKCHOTO uucia (reomeTrpudeckas, 1
TPUTOHOMETpHUECKasi, anredpandeckasi).
Apudmernueckue AeMCTBUS C KOMIUIEKCHBIMH YUCIAMU 1
Tema 5.2 CopepxaHnue yueOHOro MaTepuaiia 3
IIpuMeHeHue BrinosiHeHue pacyeToB ¢ TOMOIIBbIO KOMITJIEKCHBIX YHCEN. 1
KOMILIEKCHBIX THCEIL [Ipumepb! UCTIONBb30BaHUSI KOMITJIEKCHBIX YHCE 1
[IpakTueckoe 3anarue Ne28 Apudmernueckue JEHCTBUS C 1
KOMIUJICKCHBIMU YHCIIAMU
Pa3znea 6. 30 OK-01, OK-02,
IIpousBoanasn OK-03, OK-04,
¢pyHkumu, ee OK-05, OK-06,
NpUMEHeHHue OK-07
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Tema 6.1 CopepxaHue yaeOHOT0 MaTepualia 2
[Monstue npousoanoit. | ONpeneneHne YUCIOBO MOCIEN0BATENBHOCTH U CIIOCOOBI €€ 1
DopMyJIbI U IpaBUIa 3amanusa.  CBONMCTBA ~ YMCNOBBIX  IIOCJIENOBATEIBHOCTEM.
Onpenenenue Impexaena MOCIEI0BAaTENbHOCTH. Bbluncienue
maddepenunpoBanus pel pel a0
npenenoB  nociepoBarenbHocTeil.  Ilpenen  QyHkuum Ha
6eckoneunoctu. [Ipenen pyHkunu B TOUKE.
[Ipupamenune aprymenta. [lpupamenue ¢dyHkiuu. 3agauu, 1
NpUBOJALIME K TMOHATHIO Npou3BoAHOM. OmpeneneHue
MIPOU3BOJIHOM. AJITOPUTM OTBICKaHUSI IPOU3BOAHON
Tema 6.2 Conepkanne yaeOHOro MaTepuasa 3
IIpou3BOAHBIE CYMMBI, ®dopmyiel guddepeHTupoBaHNUS. 1
pasHOCTH [IpaBuna quddepeHunpoBaHus 1
[IpakTrueckoe 3aHSTHE No29 nhpdepeHurupoBanne 1
MIPOU3BEACHUS, PaKTH® . Hudepertup
MpOCTENIINX HYHKIMHA
YacTHOTO
Tema 6.3 Cognepkanne y4eOHOro MaTepuasa 4
[Tpou3sBogHEIE Omnpenenenue ca0XHON (PyHKIIUH. 1
TPUrOHOMETPHUECKHX [IpousBoHas cnoxxHON DyHKIIUN 1
(byHKIHA [IpousBoiHas TPUTOHOMETPUYECKUX (DYHKITUH. 1
. | IIpaktnueckoe 3austue No30 HaxoxnaeHue npOU3BOIHOM 1
[IpousBoiHas CIIOKHOMN .
CIIOXHOU (DYyHKIHH
byHKIIMN
Tema 6.4 Conepkanue ydeOHOro MaTepuasa 2
Iousitre 0 [Tonsitne HenpepbiBHOHM (yHkmH. CBONCTBAa HEMpPEepBHIBHON 1
HENPEPBIBHOCTH (byHKIHH. Cas3b MEXIy HENPEPBHIBHOCTHIO u
bysxii. Meror i bepeHInPyeMOCThI0 (QYHKIIUU B TOUKE.
) ANTOPUTM pellIeHus] HEPaBEHCTB METOJIOM UHTEPBAJIOB 1
HUHTEPBAJIOB
Tema 6.5 Conepxanue yueOHOTO MaTepuana 3
eoMeTpUYECKHil 1 I'eomeTrpuueckuii CMBICT TPOU3BOAHON (YHKIIMH — YIIIOBOU 1
(U3MUECKHIi CMBICIT K03 uLmeHT KacaTenbHON K rpaduKy (YHKIMU B TOUKE.
VYpaBHeHHe KacaTeNbHOU K TpaduKy GyHKINU. 1

IIPOU3BOIHOMN
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AJITOPUTM COCTaBIICHHUSI YpaBHEHHUS KacaTeJbHOW K TpaduKy

bysaxmn y=f(x) 1
Tema 6.6 ConepxaHue yaeOHOTO MaTepralia 2
DUBHYECCKUN CMBICH Ousnueckuil  (MEXaHMYECKHI) CMBICI  MPOU3BOAHOU  — 1
[POM3BO/IHOI B MTHOBEHHas CKOPOCTH B MOMEHT BpEMeHH t:v=S'(t)
IPObECCHORATBHEIX OU3NYECKUI CMBICT TPOHU3BOJHON B TpodeccHnoHATBHBIX 1
3aa4ax
3ajayax
Tema 6.7 Conepxkanue yaeOHOro MaTepuasa 4
MOHOTOHHOCTD Bospacranme u  yObiBaHuMe  (YHKIHMH, COOTBETCTBHUE 1
dykumn. Touku BO3pacTaHusl | y6BIB'ciHI/I$I (YHKIIMA 3HAKY TIPOU3BOIHOM.
SKCTpEMyMa [Monsitre MPOM3BOJHOH  BBICILETO TOPSAKA, COOTBETCTBHE
3HaKa BTOPOM MPOM3BOJHON BBIMTYKJIOCTH (BOTHYTOCTH) 1
GyHKIIMM HAa OTpe3ke. 3amadud Ha MaKCUMyM H MHHHMYM. 1
[ToHsATHE acCHMNITOTHI, CIOCOOBI MX OMpPEICICHHS. AJITOPUTM
uccienoBaHusl (QYHKUMM U TOCTpoeHUs ee Tpaduka c 1
TTOMOTIIBIO TPOU3BOAHOMN. [IpoOHO-TMHEHAS (QYHKITUS
Tema 6.8 Conepkanne yaeOHOro MaTepuasa 2
HccnenoBanue UccnenoBanne ¢GyHKIIMM HAa MOHOTOHHOCTh M TOCTPOCHHE 1
dyHKIMiT ¥ ocTpoenne | TPAQHKOB.
rpaduKoB [Ipaktnueckoe 3anmstue Ne31 MHcecnepmoBanme GyHKUIMH U
MOCTPOCHHE TPaPUKOB 1
Tema 6.9 Haubonbmee | Conepkanue yaeOHOTo Marepuaia 2
1 HauMEHbIIIee Haxoxnaenue HauOosblIero M HAMMEHbBIIEr0 3HAUYCHUUN 1
3HaueHUs PYHKLIUK dyHKIM.
[TocTpoenune rpaukoB MHOTOUJICHOB C HCIHOJB30BaHUEM 1
anmnapara MaTeMaTHYeCKOro aHajin3a
Tema 6.10 IpodeccnonaIbHO-OPUEHTUPOBAHHOE coJep:KaHue 4 MK 2.1
Haxoxnenne (coaep:kaHMe NPUKJIATHOTO MOAYJIA)
OIITHMAJILHOLO [Ipaktuueckoe 3anarue Ne 32 IlpumeHeHue NpoM3BOJHON B 1
pesyIbTaTa ¢ momorpro | NPAKTHIECKHX 3a51a4ax
[Ipaktuueckoe 3ansatue Ne33 HaxoxkaeHue ONTUMAIBHOTO 1

MIPOU3BOJHOM B
MPAKTUYECKUX 3a7adax

pe3yapTaTa B INPAKTUYECKUX  33JadyaX C  IOMOIIBIO
IIPOU3BOHOM.
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[Mpaktueckoe 3anstue Ne34 HaxokneHue HaWOOIBIIETO U 1
HaWMEHBIIIETO 3HaUYCHUH (DYHKIMH B MPAKTUYCCKUX 3a7a9ax
[Ipaktuyeckoe 3anarue Ne35 [lpuMeneHne HanOONBIIETO U 1
HAUMEHBIIETO  3HAYeHWH  (QYHKIMHM I ONpeAeiicHUs
ONTUMAJILHOTO pe3yJbTaTa
Tema 6.11 CopepxaHue yaeOHOT0O MaTepralia 2
Perenue 3ajau. KonTtponsHas padora Ne5 2
TpoussoaHas d)opMynE)I U TpaBHIIa JIH(l)(l)epeHHI/IpOBilHI/ISI. Hccnenosanue
byHKIH, e dbyHKuMii ¢ Tomombl Tpou3BoaHOM. Haumbonbinee wu
HauMeEHbIIIee 3HAUCHUS () yHKITHH
MIPUMCHCHHE
Paszgen 7. 40 OK-01, OK-02,
MHororpaHHUKH " OK-03, OK-04,
TeJia BpalieHust OK-05, OK-06,
Tema 7.1 CopepxaHnue yueOHOro Marepuaa 2 OK-07
Bepmmnsl, pebpa, [TonsitTne MHoOrorpaHHuka. Ero smemeHThI: BeplIuHBI, pedpa, 1
IpaH{ MHOTOTPaHHHKA rpanu. /luaronans. Ceuenue.
Boinykiible ¥ HEBBITYKIIbIE MHOTOTPaHHUKHU 1
Tema 7.2 Conepxkanue y4eOHOTro MaTepuasa 2
[pusma, ee [Tonsarue mpusmel. Ee ocHoBaHust u GokoBbIe rpaHu. BricoTa 1
COCTaBIISIOIIUE, HIPAU3MBbI.
ceuene. TTpsimas i [Ipsmas u HakimonHas mnpusma. [IpaBunbHas npusma. Ee 1
ceueHue
MIpaBUJIbHAS IPU3MBI
Tema 7.3 Conepkanue yaeOHOro MaTepuasa 2
Hapaﬂﬂe_]]enﬂneﬂ, Ky6 Hapannenernzmez[, CBOICTBA MpsAMOYT'OJIBHOT'O 1
Ceuenue Ky6a, napasuieNienunesna, Kyo.
mapaenenunena Ceuenue ky0a, nmapajenenumneaa 1
Tema 7.4 CopepxaHnue yueOHOro Marepuala 2
[Mupamuna, ee [Mupamuna u ee snemenTsl. CeueHne TUPAMUIBI. 1
[IpaBunbHas nmupamuaa. YceueHHas TUpaMuaa 1

COCTAaBJIAIOLINE,
ceuenue. [IpaBuibHas
nUpaMua. Y CeUeHHas
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nupamuaa

Tema 7.5 CopepxaHue yaeOHOT0 MaTepualia 2
BokoBag ¥ MmoHas [Mnomans OOKOBOH © TIOMHOW TOBEPXHOCTH IPHU3MBI, 1
[IOBEPXHOCTD TIPU3MBI, IIAPpaMU bl
ITApaMHTEI [IpakTueckoe 3ansrue Ne36 bokoBasi U MoJiHAs TOBEPXHOCTh
IIPU3MBI, TUPAMUBI 1
Tema 7.6 ConepxaHue yaeOHOTO MaTepralia 2
CumMeTpHs B KyOe, CummeTpusi OTHOCUTEIBHO TOYKH, TMPAMON, TUIOCKOCTH. 1
napajUIeenuee, Cummetpus B KyOe, mapasuienenuresie, mpusMe, mupamMmuie 1
npu3Me, Nupamuie
Tema 7.7 IpodeccuoHaILHO-0PHEHTHPOBAHHOE cojepsKaHue 4 HK 2.1
HpHMepH CI/IMMeTpI/If/'I B (conepmamle INPUKJIATHOI0 MO)Iy.]IH)
npodeccun [Ipaktnueckoe 3ansaTue Ne3d7 Cummerpus B Ipupoae 1
[Ipaktnueckoe 3ansTue Ne 38CuMmeTprst B apXUTEKType 1
[Ipaktnueckoe 3ansaTue Ne 39 CummeTpust B TEXHUKE 1
[Tpaktuueckoe 3anstue Ne 40 CummeTpus B ObITY 1
Tema 7.8 ConepkaHne y4eOHOro MaTepuaa 2
IIpaBuibHBIE [TonsiTHE MPaBUIHLHOIO MHOTOTPAaHHHKA. 1
MHOTOIPAHHHKH, HX CpoiicTBa MpaBHJIbHBIX MHOTOTPAHHUKOB 1
CBOMCTBA
Tema 7.9 Coneprkanue yaeOHOro MaTepuasa 2
Hunusmp, ero | Hununap u ero snementsl. CeueHne nuinHapa (mapauienbHoe 1
COCTABIISIOLIIHC. OCHOBAaHUIO U ocH). Pa3zBepTka nmumuapa
CeueHne HHApa [Ipaktuueckoe 3anarue Ned1 Lunmuuap, ero coCTaBIAONINE 1
Tema 7.10 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJep:KaHue 4
Konyc, ero (coaep:kaHMe NPUKJIATHOTO MOAYJIA) K 2.1
COCTABIISIOIIIHE. Konyc u ero snemeHTsI. 1
Ceuerue KoHyca Ceuenne KoHyca (TapajuieIbHOE OCHOBAaHUIO M INPOXOJAIIEE 1
gyepe3 BEpLINHY)
Konnueckue ceuenus 1
Pa3Beprka koHyca 1
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Tema 7.11 ConepxaHue yaeOHOTO MaTepualia 2
VY CeueHHBIH KOHYC. Ycedennsiii konyc. Ero obpa3syromas u Beicota. Cedenue yc 1
CeueHne yCeueHHOTO [IpaxTnueckoe 3anarue Ne 42 Konyc. CeueHune yce4eHHOTO
KOHYyCa KOHYcCa 1
Tema 7.12 Cogepkanne ydeOHOro MaTepuaa 2
Ilap u cdepa, ux [Map u cdepa. Banmuoe pacrnosioxkeHue chepsl U MIOCKOCTH. 1
R Ceuenue mapa, chepsl
[IpaxTnueckoe 3anarue Ned3 Illap u cdepa 1
Tema 7.13 Conepxkanue yaeOHOTro MaTepuasa 4
Ioustre 06 0OBeEME [Tonsatue 06 ob6beme Tenma. O6beM KyOa W TPSMOYTOJIBHOTO 1
tena. OTHOIIEHHE HapaIcjacnmnea.
06BEMOB TOOGHBIX TeN O6beM pU3MBI U IHHIPA. 1
OTtHomIeHre 00HEMOB TIOTOOHBIX TEII. 1
['eoMeTpruyecKkuii CMBICI OPEACITUTENS 3-T0 TTOPSIIKA 1
Tema 7.14 Conepkanue y4eOHOTo MaTepuasa 2
OO6BeMbl ¥ IJIOHIAN OOBembl THUpaMKIbl U KOHYCA. 1
IOBEPXHOCTEH Tell O6bem mrapa. [Tnomaaym noBepXHOCTEH TeI 1
Tema 7.15 ConepkaHne y4eOHOro MaTepuaa 2
KoMO6uuauu KomOuHammm reoMmeTpu4ecKux Tei 1
MHOTOIPAHHHKOB M TeJl [Ipaktnueckoe 3anarue Ned4 KomOMHAIIMM MHOTOTPaHHHUKOB U 1
BpAIICHHA TEJ BpalleHUs
Tema 7.16 Coneprkanue yaeOHOro MaTepuasa 2
[eoMeTpuuecKue Hcnonb3oBanne KOMOMHAUMKA  MHOTOTPAaHHHUKOB U TeJ 1
KOMOMHAIH HA BpallleHUs B MIPAKTUKO-OPHUEHTUPOBAHHBIX 3aa4ax
IpAKTHKE [IpakTuueckoe 3anarue Ned5 ['eomerprueckre KOMOMHAIIMY Ha 1
MPAKTHKE
Tema 7.17 CopepxaHnue yueOHOro Marepuala 2
Pemrenue 3anau. 2

MHOFOFpaHHI/IKI/I u TCl1a
BpalllCHUA

KonTposnbsHas padoTa Ne 6
OObemMbl M MJIOLIAJU MOBEPXHOCTH MHOTOI'PDAHHUKOB M Tel
BpalllCHUs
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Paznea 8. 14 OK-01, OK-02,
IlepBooGpa3Hasn OK-03, OK-04,
dpyHkuuu, ee OK-05, OK-06,
NpUMeHeHue OK-07
Tema 8.1 Conepkanne yaeOHOro MaTepuasa 2
[TepBooOpa3zHas 3agauya 0 BOCCTAHOBJIEHMM 3aKOHA IBMIKEHUS [0 W3BECTHOU 1
dyukumu. [pasmna ckopoctu. [lonsitue wuHTerpupoBanusi. (O3HAKOMIIEHHE C
HAXOYKICHNS MOHSATHEM HHTErpaja u rnepBooopasHoit s Gpynkuuu y= T (X).

Pemenne 3amau Ha CBsI3b NEPBOOOpPA3HON U €€ MPOU3BOJHOM,
nepBOOOPasHBIX BBIYHCIIEHUE TIEPBOOOPA3HON U1 JaHHON (QYHKIIHH. 1

Tabmuma  dopMyn I8 HaxXOXJACHHS  TIEPBOOOPa3HBIX.

W3yuenne nmpaBuia BEIYUCICHUS IEPBOOOPA3HON
Tewma 8.2 Conepkanue yaeOHOTo MaTepuasa 2
[Tnomans 3amaun, NPUBOASILKE K MOHITHUIO ONPEAEICHHOTO HHTErpaia — 1
KPMBOJIMHENHOI O BBIYUCJCHHUM IUIOMIAIM KPUBOJIMHEWHOW Tpameuu, o
Tpanemn. GopMyna TIEPEMEIICHAH TOUKH. }

. [Tonsitue omnpenenéHHoro wuHTerpaia. ['eomeTrpudeckuii u

Herorona — JleiiOaumna o

(bu3uveckuii CMBICT ompeneaeHHOTo uHTerpanma. dopmyna 1

Herorona— JleiiOHuna
Tewma 8.3 Conepkanue ydeOHOro MaTepuasa 2
Heonpez[eneHHLIﬁ u ITonsarue HCONIPCACIICHHOI'O HHTETpajia 1
OTIpe/IeNeH bl Heonpenenennslil v onpeneaeHHbId HHTETPaJIbI 1
WUHTETPaIbl
Tewma 8.4 CopepxaHue yueOHOro Marepuala 2
[Mousitrie 06 I'eomeTpuyeckuii CMBICI ONPEAEICHHOTO HHTETpalia 1
OTIpE/IEIEHHOM [Tonstue vo6 _ ONpENENEHHOM  MHTerpaie  Kak  IIolan
HHTerpane Kax KPUBOJIMHEHHOW Tpamnenuu 1
TJIOMIAN
KPUBOJIMHEUHOU
Tpanemnuu
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Tema 8.5 IIpo¢deccuoHaIbLHO-OPHEHTHPOBAHHOE coJepiKaHue 4
OHpGZ[GJIGHHBIﬁ (conepmalme NMPUKJIAAHOTO MO}]yJ'Iﬂ)
MHTErpall B KU3HH [IpakTnueckoe 3anarue Ne 46 ['eomerpuueckuii cMbIC 1
OTPEJIENIEHHOT0 UHTErpaa.
[Ipaktuueckoe 3ansitue Ne 47®opmyna HeroTona - JleliOnuma. 1
[IpakTueckoe 3anstue Ned8 PemieHnue 3a1a4 Ha IpUMEHEHNE 1 1K 2.1
MHTErpaia Jyisi BBlYMCcIeHUs: GU3NYECKUX BETUYUH
[IpakTueckoe 3anarue Ne 49 Pemenue 3a1a4 Ha IpUMEHEHHE 1
MHTErpajia Jyisi BBIYMCIEHUS TIOMaei
Tewma 8.6 Conepxkanue y4eOHOTro MaTepuasia 2
Pemenue 3amauy. KonTtponsHas padorta Ne7 2
TTepBooGpasHas [IepBooOpa3Has GbyHKIHH. [TpaBuiia HaXO0XKJIEHUs
(byHKIIH, ce nepBooOpa3ubix. Ee npumenenue.
MIPUMEHEHHE
Paznen 9. 14 OK-01, OK-02,
CrenmeHn W  KOpPHH. OK-03, OK-04,
CrenenHasi QyHKIUSA OK-05, OK-07
Tema 9.1 Coneprkanue yaeOHOro MaTepuaa 4
Crenennas QyHKIHS, [TonsiTue KOpHA N-OMl CTENEHU U3 JEHCTBUTEIBHOIO YHCIA. 1
ee CBOIMCTBA ®yHKIME Yy = VX MX cBOiCTBA M rpadHKH. 1
CgolicTBa KOpHA N-0il CTENIEHU 1
[IpakTuueckoe 3anstue No5S0 CBoiicTBa KOpHS n-OM CTEIEHU 1
Tema 9.2 CopepxaHnue yueOHOro MaTepualia 2
IIpeobpazoBanue [IpeoOpaszoBanue HppallMOHATBHBIX BBIPAXKCHHIMA 1
BBIP@KCHUH C KOPHAMH HpaKTH‘IeCKOVG 3anstue Ne51 IlpeoOpazoBanue BhIpaKEHHH ¢ 1
N-Oii CTEIICHI KOPHSIMH N-OW CTENEHU
Tema 9.3 Conepxanue yueOHOTO MaTepuana 2
CBO#CTBA CTEIEHH C Ilonstue creneHu c JOOBIM PALMOHATIBHBIM ITOKA3aTENIEM. 1
Crenennble QyHKIIMH, X CBOWCTBA U TpadUKU 1

palluOHAJIbHBIM U
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JIENCTBUTENBbHBIM

[I0Ka3aTeasiMu
Tema 9.4 CopepxaHue yaeOHOT0 MaTepralia 4
Pemenue PaBHOCHIBHOCTD MppaIIMOHAIBHBIX YPABHEHUN U HEPABEHCTB. 1
MPPALHOHAIbHBIX Meronp! ux pemreHus. Pemenne nppanvoHaIbHbIX YPaBHEHUI 1
. Y HEPaBEHCTB
YpaBHEHUH U CpaBCHC
[IpakTueckoe 3anarue Ne52 Penenue nppanroHalbHbIX 1
HEPABEHCTB .
ypaBHEHUM
[IpakTueckoe 3anarue Ne53 Pemienue nppanroHaibHbIX 1
HEPABEHCTB
Tema 9.5 Conepkanne yaeOHOro MaTepuasa 2
CTeneHu U KOPHU. KonTtponsHas padorta Ne§ 2
CrereHHas QyHKIHS Ompenenenne crenenHoil  ¢ynxumu. Vcmonms3oBanme ee
CBOWCTB IIPU PEIICHUH YPABHEHUN U HEPABEHCTB
Pazaea 10. 13 OK-01, OK-02,
Iloka3aTenbHast OK-03, OK-04,
dynKuus OK-05, OK-07
Tema 10.1 Coneprkanue yaeOHOTro MaTepuasa 4
IMokazaTenpHas CreneHb C NPOU3BOJIBHBIM JIEHCTBUTEIBHBIM IOKA3aTENIEM. 1
dyHKIMS, ee CBOICTBA OHpG,E[GJ'IGHPIG NoKasaTebHO’ (GyHKITUN. 1
CBoiicTBa oOKa3aTelbHON (YHKIIMU U ee TpaduK. 1
3HaKOMCTBO C TEOpUEH NPUMEHEHUS CBOMCTB IOKA3aTeJIbHOU
dbyHKIHH. 1
Tema 10.2 CopepxaHnue yueOHOro MaTepuaiia 5
Pemenue [Ipaktuueckoe 3ansTue Ne54 Pemenue nokazarenbHbIX 1
HOKA33TeIbHEIX YpaBHEHUH METOJOM YpaBHUBAHHUs MOKa3aTese.
v o
ypABHEHHIT 1 HpaKTH‘IeSKOC 3aHsTue Ne55 PemeHI/fe Moka3aTeNbHBIX 1
YpaBHEHUH METOJO0M BBEIACHUS HOBOM MEPEMEHHOM.
HEPABEHCTB
[IpakTnueckoe 3anarue Ne 56 Pemenue nokasareabHbIX 1
ypaBHEHUH (PYHKIIMOHATBHO-TPA(QUIECKUM METOIOM.
[IpakTnueckoe 3anarue Ne57 Pemenue nokasareabHbIX 1

HCPaBCHCTB
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[Ipaktuueckoe 3ausitue Ne 58 Perienue nokazarenbHbIX 1
YpaBHEHUH U HEPABEHCTB
Tema 10.3 ConepxaHue yaeOHOTO MaTepralia 2
CHCTEMBI Pemenue cucreM nmoka3areyibHbIX YpaBHEHHI 1
HOKA3aTeIbHEIX [Ipaktuueckoe 3austue Ne 59 Cuctembl mokazaTeIbHBIX 1
YpaBHEHUN YPaBHCHUH
Tema 10.4 Conepkanne yaeOHOro MaTepuasa 2
Pemienue 3amay. KonTtponsnas padorta Ne9 2
TokasaTeabHAas Pemenune moka3aTeNbHBIX YPaBHCHH METOJOM YpaBHHBAHUS
by MoKaszaTrejaeil M MEeTOJOM BBEICHHMS HOBOM IEepEeMEHHOM.
Pemnrenne nokaszarebHBIX HEPABEHCTB
Paszgen 11. 23 OK-01, OK-02,
Jlorapugmel. OK-03, OK-04,
Jlorapudgmuueckasi OK-05, OK-07
GyHkuus
Tema 11.1 Coneprkanue y4eOHOro MaTepuasa 2
Jlorapudm uucna. Jlorapudm uucna. JlecaTHuHBIM W HATypadbHBIN JIOTApU(PMBI, 1
JlecATHYHBIH U o €
HATYpATBHBI [Ipaktrueckoe 3anstue Ne60 Haxosxnenue norapudma drciia 1
Jorapu(Mbl, YUCIIO €
Tema 11.2 Conepkanne yaeOHOro MaTepuasa 4
Caoiictsa norapudmos. | CBoiictsa norapupmos. 1
Onepauyst [IpuMeHeHnne cBOMCTB Jorapudma 1
JOrapHdMUPOBAHHA Onepanus gorapupMupoBaHusL. } 1
[TpakTuueckoe 3anarue Ne61 JlorapudmupoBanue BeIpakxeHUN 1
Tema 11.3 CopepxaHue yueOHOro Marepuala 3
Jlorapupmuueckas Jlorapudmuueckas GyHKIuS U ee rpaux 1
dyHKLHSL, ee cBOiCTBa CBoiicTBa jgorapupmuueckoi GpyHKINU 1
[Ipaktnueckoe  3amsatue  Ne62  IIpumeHeHHe  CBOMCTB 1
JorapupmMuuecKoi GyHKIUU
Tema 11.4 Conepxanue yueOHOTO MaTepuana 6
Pemenue [TonsiTHe norapupmMuUUecKoro ypaBHeHHs. 1
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norapu(pMUIECKUX Onepanys NoTeHIUPOBAHMSL. 1
ypaBHEHHUH 1 Tpu OCHOBHBIX MeTOJa  pemIeHHs  JIOTapu(PMUUECKUX 1
HEPABEHCTB YPaBHCHUM. 5
(GyHKIMOHATBHO-TPAQUUECKIA, METOJ  MOTEHIIMPOBAHUS,
METOJ] BBEJICHUSI HOBOM IIEPEMEHHOM.
[Ipaktuyeckoe 3ansTre Ne63 Pemenue norapupmMuaecKix 1
YpaBHEHUH
Jlorapudmuueckrue HepaBeHCTBA 1
[IpakTnueckoe 3ansrue Ne64 Pemienue orapupmuaeckux 1
HEPaBEHCTB
Tema 11.5 Conepkanne yaeOHOTo MaTepuasa 2
CucTeMbl ANTOPUTM pENIEHUS] CUCTEMBI YPABHEHUI. 1
JOrapupMHUIECKIX PaBHOCHIBHOCTD JIOTapu(MUUYECKIX YPaBHEHUN U HEPABEHCTB 1
YpaBHEHUH
Tema 11.6 IIpodeccnonanbHO-OPUEHTHPOBAHHOE coaep:KaHue 4 K 2.1
Jlorapudmsl B npupose | (CoAepKaHue NPUKIATHOTO MOYJIs)
1 TEXHHUKE [Ipaktuueckoe 3austue Ne65 Ilpumenenue norapudma 1
[Ipaktrueckoe 3austue Ne 66 Jlorapudmsl B mpupoie 1
[Tpaktuueckoe 3anstue Ne 67 Jlorapudmbl TEXHUKE 1
[Ipaktrueckoe 3anstue Ne 68 Jlorapudmudeckas cnupaib B 1
IpUpOJIC U ee MaTeMaTH4YEeCKHe CBONCTBA
Tema 11.7 Conepkanue ydeOHOro MaTepuasa 2
Perrenue 3a1ad. KontponbHas padorta NelO 2
JlorapudmbL. Jlorapudmuueckas  ¢yHknus.  Pemenue — mpoctedmmmx
jgorapu(pMUUECKUX YpaBHEHUN
Jlorapudmuueckas pud yp
byHKIHSA
Paznen 12. 9 OK-01, OK-02,
MmHuozkecTBa. OK-03, OK-04,
DJIeMeHTBI TeOpHu OK-05, OK-07

rpagos

41




Tema 12.1 CopepxaHue yaeOHOT0 MaTepualia 2
MHoOXecTBa ITousite mHOXecTBa. I10AMHOXKECTBO. 1
Ornepanuy ¢ MHOKECTBAMU 1
Tema 12.2 IIpogeccuonaibLHO-OpHEHTHPOBAHHOE cojeps;KaHue 2 1K 2.1
Oneparuu ¢ (copep:kaHMe NPUKJIATHOTO MOAYJIsI)
MHOKECTBAMI [Ipaktuyeckoe 3ansTre Ne 69 Onepanuu ¢ MHOKECTBAMH. 1
[Tpaktuueckoe 3anstue Ne70 Pemenne npukiaaHbIX 3a1a4 1
Tema 12.3 Conepxkanue yaeOHOTro MaTepuasa 3
'padsr [Tonsitue rpada. Csi3HbIM rpad 1
HepeBo, ki 1
[Ipaktueckoe 3anstue Ne71 I'pad Ha MI0CKOCTH 1
Tema 12.4 Coneprkanue yaeOHOTo MaTepuasa 2
Perenve 3aau. KonTtponsnas padota Nell 2
MuoxectBa, I'padsl u Omnepanuun ¢ MHO)kecTBaMH. OnucaHue pealbHbIX CUTYALMM C
HX IPHMEHCHHE MMOMOTIIBI0 MHOKECTB. [Ipumenenue rpadoB K peneHunto 3a1a4d
Pazgen 13. DaemMeHTHI 25 OK-01, OK-02,
KOMOMHATOPHUKH, OK-03, OK-04,
CTATHCTHKH U TEOPUH OK-05, OK-07
BEPOATHOCTEM
Tema 13.1 Conepkanne yaeOHOro MaTepuasa 4
OCHOBHBIE TIOHATHUS [TonsaTHE KOMOMHATOPHUKH. 1
KOMGHHATOPHKH [lepectanoBKH, pa3MeIIeHUs, COUCTAHUSI. 1
[IpaBuio crnoxeHus U IPaBUIO YMHOKEHUSI. 1
Pemienne KoOMOMHATOPHBIX 337144 1
Tema 13.2 CopepxaHue yueOHOro Marepuala 4
CO6I>ITI/IC, BCPOSITHOCTH COBMECTHBIE 1 HECOBMECTHEIE COOBITHSL. 1
T —— Teopembl 0 BEpOSITHOCTH CYMMBI COOBITHIA. 1
YMHOKEHHE YcnoBHas BEPOSATHOCTh. 3aBUCUMbBIEC M HE3ABUCHUMBIE COOBITHSI. 1
. Teopembl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITHI 1
BEpPOSATHOCTEMN
Tema 13.3 IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE coJepKaHue 4
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BepostHoCTh B

(coaep:kaHMe NPUKJIATHOTO MOIYJIA)

1po(heCCHOHATBHBIX [Ipaktuueckoe 3ausitue Ne72 OTHOCUTENIBHAS YaCTOTA 1
3a/1a9axX COOBITHS, 1
[IpakTnueckoe 3anarue Ne 73 CBOHMCTBO yCTOHYMBOCTH. 1
[IpakTnueckoe 3anarue Ne74 CratucTudeckoe onpeieeHue
BEPOSITHOCTH. 1
ITpaktnyeckoe 3ansTre Ne75 OreHKa BEpOSTHOCTH COOBITHS
Tema 13.4 Conepkanne yueOHOro MaTepuasa 3
JluckpeTHas ciaydaiinas | BUIIBI CIIy9aiiHBIX BEJTHYUH. 1
BeJTMUHHA, 3aKOH €€ Onpenenenrne JTUCKPETHOM CiIydallHOM BEJIMYUHBL. 3aKOH 1
pacTIpeeneHns pacripeienieHdss  AUCKPETHOM  ciy4ailHOW BenmuyuHbL. Ee
YHUCJIOBBIC XapaKTEPUCTUKHU
[Ipaktnueckoe 3ansaTue Ne76 OnpeneseHne 4UCIOBBIX
XapaKTEPUCTUK JUCKPETHOM CIIy4aliHOM BEIMYHUHBI 1
Tema 13.5 Conepkanne yaeOHOTro MaTepuasa 4
3anaun ITonaTre MaTeMaTHYeCKOM CTATUCTUKH 1
MATEMATHICCKOI Bapuanuonnsiii  psa. Ilosmuron 4acToT W THCTOrpaMma. 1
CTATHCTHKIY CratucTuueckue  XapakTepUCTHUKH  psaa  HaAOJIOIaeMbIX 1
JTAHHBIX
[Ipaktnueckoe 3anstue Ne77 OmnpeneneHue CTaTUCTHUYECKUX 1
XapaKTEPUCTHUK
Tema 13.6 IIpodeccnonanbHO-OpUEHTUPOBAHHOE coJaepiKaHue 4
CocraBienue Ta6J'II/II_[ u (coz[epmam/le MNPUKJIAAHOTO MO[[yJISI)
JMarpaMM Ha [pakTHKe [Ipaktrueckoe 3anstue Ne 78 [lepBuunas 06paboTka 1
CTaTHUCTUYECKUX JAHHBIX.
[Ipaktuueckoe 3anarue Ne 79 I'paduueckoe mpencraBieHue 1
CTaTHUCTUYECKUX JAHHBIX.
[IpakTuueckoe 3anstue Ne 80 Haxoxnenue cpeaHux 1
XapaKTePUCTUK HAOIIOAaeMbIX TaHHBIX
[Ipaktuueckoe 3anatue Ne 81 CocraBieHue TabIUIl U 1
JriarpaMm
Tema 13.7 Coneprxanue yueOHOTO MaTepuana 2
Perrenue 3aad. KontponsHas padora Nel2 2

IIK 2.1

IIK 2.1
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DneMeHTbI
KOMOWHATOPHKH,
CTaTUCTHKH U TEOPHUU

OnemenTsl kKoMOMHaTOpUKU. COOBITHE, BEPOSTHOCT COOBITHSI.
CrnosxeHre U yMHOKEHUE BEPOATHOCTEN

BEPOSITHOCTEN
Paznen 14. 20 OK-01, OK-02,
YpaBHeHuUs U OK-03, OK-04,
HEepaBeHCTBA OK-05, OK-06,
Tema 14.1 CopepxaHnue yueOHOro Marepuaia 3 OK-07, IIK 2.1
PaBHOCHJIBHOCTD PaBHOCWIIBHOCTDE ypaBHEeHUW u HepaBeHCTB. OnpeneneHusl. 1
ypaBHeHHil 1 OcHOBHBIE TEOpEMBI PAaBHOCUJIBHBIX MEpPEXoax B YPaBHEHUSAX 1
HepaBeHCTB. O0mue ¥ HCPaBCHCTBAX. .
OO01ue MeToAbl pelleHus YpaBHEHUI: NEpexo]l OT PaBeHCTBa 1
MCTO/LBT PCILICHHA GyHKIIMIA K PaBEHCTBY apryMEeHTOB IS MOHOTOHHBIX
(GyHKIMHI, METOJ] pa3iioKeHUs Ha MHOXKUTEIN, METO]] BBEJICHHS
HOBOM NepeMeHHOH, (YHKIHOHAIBHO-TpaduIecKiil MeTo
Tema 14.2 Coneprkanue y9eOHOro MaTepuasa 2
I'paduueckuii MmeTon OO0mme MEeTOoIbl peIieHUs HEPABEHCTB: TIEPEX0 ] OT CpaBHEHUS 1
PElIeHNs! ypaBHEHHUIA, 3HAYCHUH (PYHKIIHIA K CpaBHEHHIO 3HAYEHUW apryMEHTOB ISt
HEPABEHCTR MOHOTOHHBIX (YHKIIHMM, METOJ MHTEPBAJIOB, (YHKIIMOHAIHHO-
rpagu4ecKuii MEeTo 1. 1
['paduaeckuit MeTos pereHus ypaBHECHUI 1 HEPABEHCTB
Tema 14.3 Conepkanue yaeOHOro MaTepuasa 4
YpaBHEHHUs U Onpenenenue moayis. PackppiTe MOy st IO OMIPEIENICHUIO. 1
HEPABEHCTBA ¢ [Ipocreiimie ypaBHEHHS U HEPaBEHCTBA C  MOMYJIEM. 1
MoTyITeM [Ipumenenue PAaBHOCHJIBHBIX [IEPEXO/I0B B  OMPEIEICHHBIX 1
TUTIAX YPAaBHEHUH U HEPABEHCTB C MOIYJIEM
[Ipaktueckoe 3anarue Ne82 VYpaBHEHUS U HEPaBEHCTBA C 1
MOyJIeM
Tema 14.4 Conepxanue yueOHOTO MaTepuana 4
YpaBHeHHS U 3HAKOMCTBO C I1apaMETPOM. 1
HEpABEHCTBA ¢ Hpocrelzmme YPaBHEHUS C TapaMeTpoOM 1
napameTpamu [Ipocreiimue HepaBeHCTBa C TAPaMETPOM 1
[Ipaktnueckoe 3ansTe Ne83 VYpaBHEHHs W HEpPaBEHCTBA C 1
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napaMmeTpamu

Tema 14.5 IIpogeccuonaibLHO-OPHEHTHPOBAHHOE cojepsKaHue 5 IIK 2.1
CocTaBlIeHHE U (coaep:kaHMe NPUKJIATHOTO MOTYJIA)
peleHne [Ipaktuueckue 3auatue Ne 84 PemieHne TeKCTOBBIX 351;[aq 1
POhECCHOHATHHBIX po(hecCHOHATLHOTO COACPKAHMS € NOMOIIBIO JIMHEHHEIX 1
JTPOOHBIX PAlMOHAIBHBIX YPaBHEHUM
3a/1a4 C TIOMOIIIBIO
_ [Ipaktuueckue 3anstue No 85 PemnieHue TEKCTOBBIX 3aaad 1
ypaBHCHIH npo(eCCHOHATHEHOTO COIEPKAHHS C TIOMOIILIO MOKA3aTeTbHBIX
YpaBHEHUM.
[Ipaktuueckue 3anarue Ne 86 Pemienne TeKCTOBBIX 3aa4 1
poheCcCHOHANTBHOTO COJIEPIKAHMS C TIOMOIIBIO
Jorapu(MUUECKIX YpaBHECHUIH
[TpakTrnueckue 3ansiTue Ne87 PelieHne TEKCTOBBIX 3a7a4 1
po(heCcCHOHANTBHOTO COJIEPIKAHUS C TIOMOIIHIO MPOCTEHIITNX
YpaBHEHUH C MOAYJIEM
[TpakTrnueckue 3anstue Ne 88 PelreHne TEKCTOBBIX 3a/1a4 1
MpOo(eCcCHOHANIBLHOTO COJEPKAHMS C TIOMOIIBIO MPOCTEHIIINX
YpaBHEHUH C MTapaMeTPOM
Tema 14.6 Copnepkanne yaeOHOro MaTepuasa 2
Perrenue 3a1a4. [IpakTrueckoe 3ansaTue Ne89 OOmIME METOIBI pEIICHUS 1
VpaBHeHus u YPaBHEHHH.
HEpABEHCTBA [IpakTuueckoe 3anstue Ne 90 YpaBHeHHs U1 HEPABEHCTBA C 1
MOJIyJIEM U C TapaMeTpaMu
IIpomexxyTouHasi arrectanus (JK3amMeH) 18
Bcero: 290
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3. YciaoBus peajm3amu NporpaMmmbl 001eo0pa3oBaTebHON JUCIUILIMHbI
«MareMaTHKa»

3.1. Josa peaauszauuu padodeit nporpamMmsbl ydyeOHou nucuumianusl OY 1.n.04
«MaremaTuka» B TEXHUKyME HMeeTcs yuyeOHbId KaOuHeT «MareMaTukay.
[Tomemenue KaOuHeTa COOTBETCTBYET TpeOOBaHUAM CanurapHo-
snuAeMuogornyeckux npasuin v HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHO TUIIOBBIM 000PYJOBaHUEM, YKAa3aHHBIM B HACTOSIIUX TPEOOBaHUSAX, B TOM
qyclie CHNEUUaIu3UpOBaHHOM y4yeOHONW MeOenblo M CpeiacTBaMu  OOydeHHs,
JOCTaTOYHBIMU JIsl BBIMOJIHEHUS TPeOOBAaHUM K YPOBHIO MOATOTOBKU 00YYatOUIUXCS.

B cocTtaB yueOHO-METOAMYECKOTO M MaTepUaJIbHO-TEXHUYECKOro obOecreueHus
nporpammbl yaeOHo auctumuinabl OV J[.m.04. «MaTtematuka BXOMSIT:

1. MHOTO(MYHKIMOHAJIBHBIN KOMIUIEKC MpPernoaBaTes;

2. METOAMYECKHE MaTepuanbl [JJIs JUCTAHIMOHHOTO OOy4YeHuss Ha 0O0JayHOM

XpaHuiuiie (Mpe3eHTalnu, KOHCIIEKThI, MaTepHalIbl IO TeCTaM, BUJECOYPOKH);

3. HarmsgHble MOcoOWs: KOMIUIEKThl M3 38 yuyeOHbIX Tabmui, 11 y4yeOHBIX
CTEH/IOB;

4. nmuaakTHYeckue — MaTepuanbl:  (3aJaHWs UL KOHTPOJBHBIX — padoT;
npodecCHOHaTbHO OPUEHTHPOBAHHBIC 3a/JaHKsI; MaTepUaIbl SK3aMEHA)

5. “H(pOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE CPE/ICTBA;

6. SKpaHHO-3BYKOBBIC ITOCOOUSI;

/. KOMIUIEKT TEXHUYECKOM NOKyMEHTAalM{, B TOM YMCJIE IIaCIIOpTa Ha CPeIcTBa
00yuyeHus, THCTPYKIIMH 110 UX UCTIOIb30BAaHUIO U TEXHUKE O€30MaCHOCTH;
TEXHUYECKHE CPEACTBA O0YUEHNUS:

- HepCOHaHLHLIﬁ KOMITBIOTEP C JIMIICH3UOHHBIM IIPOIrpaMMHBIM O6€C1’IC‘ICHI/IGM;
- HHTCPAKTHBHAA JOCKa

3.2. UndopmanuoHHoe odecrieueHne 00ydeHust
3.2.1 OcHOBHBIC MEYATHBIC U3AAHUA

1. bammakoB M.M. MaTtematuka: ydeOHUK IS CTYI. YUPESXKICHHUHN cpen. mpod.
obpazoBanusi. — M., 2017.

2. bammakoB M.UM. Maremarnka. 3agaqauK: y4e0. mocoOue s CTy/I.
yapexaeHuit cpes. mpod. oopazoBanus. — M., 2017.

3.2.2 OcHOBHBIE JIeKTPOHHbIE U3TAHUA

1. hawmarxos M. M. MatemaTuka. DIEKTPOHHBIN yueO.-MeTO . KOMIUICKC JIJIsI
CTYI. yupexaeHui cpen. nmpod. oopazoanusi. — M., 2018.

2. bammakoB M.M. Marematuka. 3agadduk: yd4eO. IMocoOue I CTy..
yapexaeHuit cpen. mpod. oopazoBanus. — M., 2015.

3.2.3 /lonoTHUTEIbHbIE HCTOYHUKH
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Artanacsn JI.C., byry3oB B.®., Kagomues C.b. u ap. MaTtemaTuka: anredpa u
HayajJla MaTemMaTudeckoro asanuza. l['eomerpus. ['eomerpus (0a30BbIi U
yrayOneHHslid yposau). 10—11 knaccel. — M., 2017.

Kommoropos A.H., A6pamoB A.M., dynuuiieia FO.I1. u np. Anrebpa u Hauana
a"Haimm3za: Yue6. mig 10-11 xi1. - M., 2014.

I'puropreB C.I'., UBonruna C.B. MaremaTuka : yueOHUK 1151 CTy. 0Opa3oBar.
yupexaeHuit cpell. mpod. odpazoanus. — M., 2014.

Bboromoinos H.B., Camoiinenko II.W. Maremaruka: yueonuk ais CI1O —M. :
NzparensctBO FOpaiit, 2018

bammako M.1. Maremaruka. COOpHUK 3a/1a4 MpodUIIbHON HAMPABICHHOCTH:
yue0. mocodue st CTy. yupexaeHuii cpe. npod. oopazosanus. — M., 2013.
Mopakosuu A.I'., CemenoB I1.B.; Anrebpa u Hauara MaTeMaTHYE€CKOTO
aHanmuza, reometrpus. 10-11  kmaccel.  YueOHUK  JIs  y4alIuxcs
o0Opa3zoBaTeIbHbIX OpraHu3aiuii (6a30BbIN YPOBEHB).

Mopakosuu A.I'. u npyrue; 3ajayHUK A ydalquxcsi oOpa3oBaTeIbHbBIX
opranuzauuii (6a3oBeIil ypoBeHs). - M: Muemo3suHa, 2018.

3.2.4 U'nHTepHeT-pecypchl U AJIEKTPOHHbIE KYPHAJIbI

denepanbblii mopran «Poccuiickoe oopasoanue»: http://www.edu.ru/
Enunas kosutekius 1udpoBBIX 00pa3oBaTeiabHBIX pecypcoB: http://school-
collection.edu.ru

http://www.bymath.net 'azera «Marematuka» M3gaTensckoro noma «IlepBoe
CEHTAOPS»

Nudopmarmonnas cuctema «EqrHoe OKHO J0CTyma K 00pa3oBaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru.

IToBTopum matematuky. - URL: http://www.mathteachers.narod.ru

Hayunas snekrponnas oudauorexa (HOB): http://www.elibrary.ru
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4. KOHTPOJIb U OLICHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTEeIbLHOM
AUCUMILTHHBI
KoHTpoJib U oueHKa pe3yslbTaTOB OCBOCHUSI 00111€00pa30BaTEIbHOM TUCIIUILUIMHBI
pPacKpBIBAIOTCA  4Yepe3  JAUCHUIUIMHAPHBIE  pe3yJibTaThl, HAIpPaBICHHBIC  Ha
dbopmupoBaHue o0MMUX U NMPO(HECCHOHAIBHBIX KOMIETEHIINI MO pa3jeliaM U TeMam
coJiep>KaHus yueOHOTO MaTepuara.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oueHoYHbIX
KOMIIETEHI[HA MepONnpHUsITHS

OK 01. Berbupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
peleHus 3aaa4 1.6 VYerHbIM onpoc
npoeCcCHOHATBHOM 12) 62’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 -0/, | Maremarnueckuit
ACATEIBHOCTH P 3, Temsi 3.1, 3.2, 3.3 To/c, 3.4 PHTATT
TPUMCHHUTCIIRHO P 4, Tems 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | VIBAMBUIyaTbHAs
K Pa3JINYHBIM KOHTEKCTaM T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
K 2.1 PS5, Tems 5.1, 5.2 paboTa

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJabTaTOB

P7, Temer 7.1,7.2,7.3,7.4,7.5,7.6, IPaKTHYECKHUX PabOT

7.7 IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 3amura TBOPUECKUX

7.12,7.13,7.14,7.15, 7.16, 7.17 pabort

P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 HccnenoBarenbekast

P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabora

P11, Temsr 11.1, 11.2, 11.3 [T-0/c, KontponbHas pabora

11.4,11.5, 11.6 [T-o/c, 11.7 Brinosnenune

P12, Temsr 12.1,12.2, 12.3,12.4 9K3aMEHALMOHHBIX

P 13, Temnr 13.1, 13.2, 13.3,13.4, 13.5 | 3aganHui

IT-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 02. Ucnoas3oBarh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIC CPEJICTBA 1.6 YCTHBII ompoc
MOMCKA, aHAJIN3a U IZ) 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/¢, | Maremaruueckuii
HHTCPHIpETatiti P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTAHT
uHbOpMAIIHNH, U WuuBuayansHas
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MH(pOpPMaLMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33,144
npodeccuoHaIbHO N
JEeATEIbHOCTH

K 2.1

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11
P 5, Temsr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, 6Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

CaMOCTOATEIbHAs
paborta
IIpencraBienue
pe3ynbTaToB
NPaKTUYECKUX PaboT
3amuTa TBOPUYECKUX
pabot

KonTpomnbnas padbora

Brinosnenue

P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 YK3aMEHAIHOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 33 1aHUi

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, VccienoBaTebeKkas

11.4,11.5,11.6 TT-o/c, 11.7 pabota

P 12, Temsr 12.1,12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 03. IltanupoBaTts u P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBbiBaTh cobcTBeHHOE | 1.6 VYerHbIl onipoc
po()eCCHOHATBHOE U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/¢, | Marematnaeckuit
JITIHOCTHOE PaspuIHe, 1252 Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4 JUTICTART
TpEANPHHIMATCIIBCKYIO P4 Tembid.1, 4.2, 43, 4.4 45,46, 47 | Anamsuayamsnas
ACATCIBbHOCTDH B H-O/C, 4.8, 4‘9, 4.10, 4.11 CaMOCTOSTECIIbHAA
npodeccrnoHabHOM cdepe, P 5, Temsr 5.1,5.2 paboTa
HCII0JIb30BaTh 3HAHUS 110 P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | TlpencraBienue
duHancoBO rpamotHocT B | 11-0/¢, 6.8, 6.9, 6.10 IT-0/c, 6.11 pe3yabTaTOB

Pa3IMYHBIX ) KU3HCHHBIX

P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6, 7.7
I1-0/¢,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,

MPaKTUYECKUX PadboT

CUTYaIUIX 7413, 7.14. 7.15, 7.16, 7.17 3amuTa TBOPUYECKUX
K21 P8, Tems 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
P9, Tems 9.1,9.2,9.3,9.4,9.5 KonTtponbnas padora
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Beinosnnenue
P11, Temst 11.1, 11.2, 11.3 I1-0/c, 11.4, | skx3amMeHAITMOHHBIX
11.5,11.6 IT-o/c, 11.7 3a71aHHit
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6 HccnenoBaTenbekas
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 pabota
I1-o/c, 14.6
OK 04. D¢ddexTrBHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
B3aHMOJICMCTBOBATh U 1.6 YcTHBIN Onpoc
paboTaTh B KOJUIEKTUBE U g 62’ Tewmwbt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuit
RoMate P 3, Temst 3.1, 3.2, 3.3 [T-o/c, 3.4 JUICTART
K21 P 4, Temb 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIBAuBUAYanbHAs
IT-o/c, 4.8,4.9,4.10,4.11 CaMOCTOATCIbHAA
P 5, Temsl 5.1, 5.2 pabora
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | TIpencraBienue
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IT-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, 6 Temsr 7.1,7.2,73,7.4,7.5,7.6, 7.7
I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14, 7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

pe3yiIbTaToB
IIPAKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabot
HccenenoBarenbekas
paborta

KonTpomnbnas padbora

P12, Temsr 12.1, 12.2, 12.3, 12.4 BLITONHEHHE
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 YK3aMEHALIOHHBIX
IT-o/c, 13.6 .
P 14, Tems 14.1, 142, 14.3, 14.4, 14,5 | 33T
II-o/c, 14.6
OK 05. OcymiecTBasiTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue

YCTHYIO U IIHCBMEHHYIO
KOMMYHHKAIWIO HA
rOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit ®eaeparuu ¢
Y4€TOM O0COOCHHOCTEH
COLIMAJIBHOIO U KYJIBTYPHOTO
KOHTCKCTa

K 2.1

1.6

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
II-o0/c, 4.8, 4.9,4.10, 4.11

P 5, Temsr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5,
1.6

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

PS5, Temsr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temwr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 Il-o/c, 7.11, 7.12,
7.13,7.14, 7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Temur 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

VYerHbIM onpoc

MaremMaTnyecKkum
JTUKTAHT

NunuBunyanbHas
CaMOCTOSTEIIbHAS
paborta

[IpencraBnenue
pe3yabTaToB
MPaKTUYECKUX PadboT

3amnuTa TBOPUECKUX
pabort

KonTponbnas pabora

Brimonnenue
9K3aMeHaIllMOHHBIX
3aJaHui
HccnenoBaTeabckas
paborta
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I1-o/c, 14.6

OK 06. ITposiBisATH
IpaXKJaHCKO-
MaTPUOTUYECKYIO ITO3ULIUIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE IOBEJICHUE HA
OCHOBE TPaJIULIMOHHBIX
00I1eYeTOBEYECKIX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM TapMOHHU3ALUN
MEXHAIMOHAIbHbBIX U
MEXPETUTHO3HBIX
OTHOILIEHUW, TPUMEHSATh

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-0o/c, 6.11

P7, Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14, 7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

TectupoBanue
VYerHbIM onpoc
MaremaTnyeckuii
JUKTaHT
NunuBunyansHas
CaMOCTOSITENbHAS
paborta
IIpencraBienue
pe3yabTaTOB
IIPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabot

CTaH1apThl KonTpomisnas padora
AHTUKOPPYILIMOHHOTO Beinonnenue
IIOBCACHUSA 9K3aMCHAIIUOHHBIX
[IK 2.1 3aJaHuin

OK 07. CopeticTBOBaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COXPAaHEHUIO OKPYKAOIIEH 1.6 YcrHbIN onpoc
CpeJibl, PecypcocOepekeHHnIo, 12) 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \aremarnueckuii
MPHMCHATE SHAMI 00 P 3, Temsr 3.1, 3.2, 3.3 Tl-o/c, 3.4 SieTanT
M3MCHCHHUH KTUMaTa, P 4, Tems 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VIBAMBUIyaTbHas
MPUHIUTIB OEPEIKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTETbHAS
MPOM3BOJICTBA, Y3((HEKTHBHO P 5, Tems 5.1,5.2 paborta
JIECTBOBATh B P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | TlpencraBienue
YpE3BBIYAHBIX CUTYAIHIX -o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ynbTaToOB

IIK 2.1

P7 Teme 7.1,7.2,7.3,7.4,7.5, 7.6, 7.7
IT-0/¢,7.8,7.9, 7.10 Il-o/c, 7.11, 7.12,
7.13,7.14, 7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

MPaKTUYECKUX PadboT
3anuTa TBOPUYECKUX
pabort

KonTponbnas pabora

Brimonnenue
9K3aMeHaIlMOHHBIX
3aJaHui
HccnenoBaTeabckas
paborta

51




9LBRIII o:o%mam
u omoéomzo o:mmoaoz?oa:

———

52



	1. Общая характеристика рабочей программы общеобразовательной учебной дисциплины «Математика»
	3. Условия реализации программы общеобразовательной дисциплины «Математика»
	4. Контроль и оценка результатов освоения общеобразовательной дисциплины

		2024-10-23T12:34:16+0300
	ОБЛАСТНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ПРОФЕССИОНАЛЬНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "БУЙСКИЙ ТЕХНИКУМ ЖЕЛЕЗНОДОРОЖНОГО ТРАНСПОРТА КОСТРОМСКОЙ ОБЛАСТИ"




