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PaGouas mporpamma paspaboTaHa Ha OCHOBaHHH
tpe6osanmii PI'OC cpeHero obmero oOpa3oBaHUS
(naree — ®I'OC COO) Ilpukas MHEHIPOCBEIICHHUS
Poccum Ne732 or 12 aprycra 2022r. O BHECEHHH
mamenermii 8 ®TOC COO, yTBepKIeHHBIH MPHKa3oM
MunucrepctBa  00pasoBaHus W HayKd PO or
17.05.2012 No 413), Ha OCHOBAaHHH TpeboBaHMI
®eepanbHOil 06pa3oBaTENLHON MPOrpaMMbl CPEAHETO
obmero obpasoBanus  (YTBEPIKACHHOH  IPHKA3OM
Munnpocsemienust Poceun Ne 371 or 18.05.2023r)
peIpABISEMBIX K CTPYKTYpe, — COJCPNKAHHMIO M
pesyjibTaTaM  OCBOCHHS yueOHOH  JMCIUMIUTAHDI
OYJ1.1.04 «MaremaTikay, Ha OCHOBaHHH TpeboBaHU#H
deiepallbHOTO  IOCY/IAPCTBEHHOI0 00pa3oBaTeIbHOTO
CcTangapTa cpeHero mpodeccHoHaIbHOro obpazoBaHus
Mo  IMOJy4aeMoi cnermanprocty  23.02.06
«Texuuueckasi JKCIUIyaTalls IOJABHXKHOrO COCTaBa
Kene3upix gopory  (mpukaz Ne 703 ot 02.08.2013
MunncTepcTBo  00pa3zoBaHus W HAyKH Poccun) ¢
YUETOM [TpumepHOH paboueit pOrpamMmbl
061meo6pa3oBaTeIbHON  AMCHMIUIHHEL «MareMaThKay
(6a3oBpif  ypoBeHb) IS 1npoQecCHOHATBEHBIX
06pasoBaTeNbHBIX ~ OpraHH3aLHi (yTBepIKACHHON
Copetom 1o orenke Kauectsa mpu PI'BOY IO

WPIIO ITpotoxon Nel4 ot 30 HosiOpst 2022r).

[IpenosiaBarensb OIBIIOY «BTXKT KoctpoMcKoii
00J1acTh»
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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo0pa3oBaTe/IbHOM
y4eOHOH IucHUILIUHBI «MaTeMaTHKa»

1.1. MecTto o00HIE00pPa30BATENbLHON JUCUUIUIMHBI B  CTPYKTYpe
OCHOBHOI npodeccuoHaNbLHON 00pa3oBaTebHOM nporpammsl CIIO:

OobmeoOpa3oBartenpHas AUCHMIUIMHA «MareMaTuka» SBISETCS 00sA3aTeIbHON
4yacTblo 00Ie00pa3oBaTeabHOr0 IHHKIa oOpasoBaTenbHOM mnporpammsl CIIO B
cootrBeTcTBUM ¢ PI'OC mo mpodeccun 23.02.06 «TexHuyeckas SKCIUTyaTarus
MOJIBU’KHOT'O COCTaBa >KeJIE3HBIX J10POT».

1.2. Hean U IVIAHMpPYyeMble pe3yabTaThbl OCBOCHUS
001reo0pa3oBaTe/IbHOM JUCHUIIIINHBI:

1.2.1. Heap u 3a1a4u 0011€00pa30BaTENLHON AUCIUTIHHBI
Lenn TUCUUIUIMHBL ~ «MaremaTukay.  COACp)KaHHE  MPOTPaMMBbI

o01reo0pazoBaTeIbHON JUCIUIUIMHBL «MaTteMaTukay HanmpaBiIeHO Ha JOCTHKEHUE
pe3yIbTaToOB €€ u3ydeHus B coorBeTcTBUM ¢ TpeboanusiMu ®I'OC COO ¢ yueTom
npodeccruonanpHoi HanpasieHHocTu ®I'OC CIIO.

3amaun TUCUMIUIMHBI «MaTeMaTHKa:

- (opMHUpOBaTh MPEACTABICHHUS O COLMAIBHBIX, KYJIbTYPHBIX W HCTOPHUUECKHUX
(akTOpax CTAaHOBJICHUS] MATEMAaTHKU;

- (opMUpOBATh OCHOBBI JIOTUYECKOTO, AJTOPUTMHUYECKOTO U MATEMAaTHUYECKOTO
MBIIICHHUS;

- ¢dopMHpOBaTH YMEHHE TPUMEHSITH IMOJYYCHHBbIC 3HAHUS TIPU PEIICHUU
Pa3TUYHBIX 3371a4, B TOM YHCIIe TPO(ECCHOHATBHBIX;

- (dopMHupOBaTH MPEICTABICHUE O MaTeMaTHKEe KaK YacTH OOIIeuYerIoBeueCKOn
KyJIbTYpbl, YHUBEPCAIIBHOM S3bIKE HAYKH, MO3BOJIAIOIIEM OIUCHIBATH U H3y4aTh
peabHbBIC MPOIIECCH U SBJICHHS B MOBCEIHEBHON XU3HM M B MPOQPECCHOHATBLHON
NEeATEIbHOCTH.

B xome peanmzanuy  AMCHMIUIMHBI  OOECTIEUMBACTCS  JOCTHIKCHUE
o0Opa3oBaTeIbHBIX MPEAMETHBIX PE3YJIBTATOB B COOTBETCTBHH C TPEOOBAHHSIMU
OI'OC COO, a Takke o6mmx xkommereHmuii (OK) B COOTBETCTBUU C
tpeboBanusimu OI'OC CIIO:

OK O01. BsiOupate cmocoObl pemieHus 3amad  MOPOQPECCUOHATBEHON
NEeATEeNIbHOCTU MIPUMEHUTENIBHO K Pa3TUYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEICTBA TMOMCKA, aHAIM3a W
WHTEpIpeTanuy nHPopManuu, 1 THHOPMAIIMOHHBIE TEXHOJIOTUH JIJISl BHITIOJTHCHHSI
3a1a4 npoheCCUOHAIBHON JIEATEIbHOCTH .

OK 03. [InanupoBaTh 1 peain30BbIBATh COOCTBEHHOE MPOPECCUOHATBHOE U
JUYHOCTHOE pa3BuUTHE, NpeANPUHUMATENBCKYIO NEATEeIbHOCTD B
npodeccuoHanbHON cdepe, UCIOJIb30BaTh 3HAHUS 10 (PMHAHCOBOM I'PaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYalUSX.



OK 04. DddexktrnBHO B3auMOAECHCTBOBATH M pabOTaTh B KOJUJICKTHBE M
KOMaH/Ie.

OK 05. OcymiecTBisITh YCTHYI0O W NHCBMEHHYIO KOMMYHHMKAalMIO Ha
rocy1apcTBeHHOM si3blke Poccuiickoit ®enepanuum ¢ ydeTtoM OCOOEHHOCTEH
COLIMAJIBHOTO U KyJIbTYPHOTO KOHTEKCTA.

OK 06. [IposiBiATH IrpaXX JaHCKO-TTaTPUOTUYECKYIO MIO3ULMIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  TIOBEJICHME Ha  OCHOBE  TPaJULMOHHBIX
oOLIEYeIOBEYECKUX IIEHHOCTE, B TOM YHCIE C YYE€TOM TapMOHU3ALMH
MEXHAIIMOHAJIBHBIX W MEXKPEJIUITMO3HbIX OTHOIIEHUHM, NPUMEHSITh CTaHAAPThI
AHTUKOPPYHIIMOHHOTO MOBEICHUS.

OK 07. CopeiicTBOBaTb  COXpPaHEHHIO  OKpYXKarolled  Cpenpl,
pecypcocOepexeHnIo, MPUMEHATh 3HaHUS 00 W3MEHEHHHM KJIMMaTra, MPUHLHUIIBI
OepexXIMBOro  MPOU3BOACTBA, A(P(PEKTUBHO JEHCTBOBATH B  YpPE3BhIUYAWHBIX
CUTYalUsX.



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

ocHose ®I'OC COO

Oco0oe 3HaueHne AUCHUIUIMHA UMeeT rpu popmupoBanuu u pazsutun OK u I1K.

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 TpynoBoro BocnutaHus:

- 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;

- yCTaHaBJIMBaTh CYIICCTBCHHBIH IPH3HAK HJIH
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: CpelHEe aph(MeTHYEcKoe,
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
peanbHBIX TPOIECCOB W SIBJICHWW; MPEACTaBIATh MH(OpMAIHIO 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
CIlyJallHBIMM BEIWYMHAMHU; 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 IIOCKOCTBIO, YIod
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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 pPasMEpbI OG’ECKTOB
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, KOHYyCa, IUIOMIAJAb ITOBEPXHOCTH IUPAMUIBI, IPU3MBL,
KOHYca, IWIMHAPA, IIIomaab chepbl, 00beM Ky0a, MPSIMOYTOJIbHOTO
TapajuiesIeuIle1a, TUPaMUIbl, IPU3MBI, THJIMHAPA, KOHYCA, mapa; -
- YMCTb H306pa)KaTI) MHOT'OIrpaHHUKN U ITOBEPXHOCTHU BpalllCHUA,
HUX CCUCHHA OT PYKHU, C IOMOIINBIO YEPTEKHBIX 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/IeH TOBEpXHOCTEH W 00BEMOB MOAOOHBIX 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, KOOPAWHATHI TOYKH, BEKTOP, KOOPIUHATHI 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 MOJIXOMAIIMN M3YYCHHBIH METOM JJIsi PElICHUS
3aJlau, pacro3HaBaTh MaTeMaTHYecKue (akThl U MATEMATHYESCKUE
MOJICTI B TIPUPOIHBIX M OOINECTBEHHBIX SBJICHHSX, B HCKYCCTBE;
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NPUBOIUTH MPHUMEPHl MaTEMAaTHUYECKHX OTKPBITUH POCCUHCKOH U
MHUPOBOU MaTEMaTUYECKOU HAYKH.

- yMEThb OIEpUPOBaTh MOHSTUSMH: OIpEACIeHHe, aKCHuoMa,
TeopeMa, CIEACTBHE, CBOWCTBO, TMpPH3HAK, JIOKA3aTENbCTBO,
paBHOCUJIbHBIE (POPMYIUPOBKH; YMEeHUE (HOPMYITHPOBATH 00paTHOE
U TPOTUBOIMOJOXHOE YTBEPXKICHHE, MPUBOIUTH TMPHUMEPH U
KOHTPIIPHUMEPHI, UCIONb30BaTh METOJl MaTeMaTHUECKOH MHIYKIINH;
MPOBOAUTE JIOKa3aTelbHBIE PACCYXKIEHHS TPU pElIeHUH 3ajad,
OLIEHUBATH JIOTUYECKYIO TIPABUIIBHOCTH PacCyKICHUI;

- yMeTh ONEpPHUPOBATH TOHATHAMHU: MHOXECTBO, TOJMHOMECTBO,
orepaluy HaJ MHOXXECTBAMH; YMEHHUE HCIIOIb30BATh TEOPETHUKO-
MHOKECTBEHHBIN ammapar JUisi ONHCAHUS PEAbHBIX MPOIECCOB 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
pasIMYHBIMU CIOCOOAaMH; HCIOJIB30BaTh rpadbl NPU pEIIEHUU
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,  palUOHAJbHOE  YHCIIO,
UPpaLMOHANBHOE YHCIO, MHOXECTBA HATYypaJIbHBIX, LENBIX,
palrOHATIbHBIX, NEHCTBUTENbHBIX YHCEN; HCIONb30BaTh MPU3HAKU
JETMMOCTH, HAaUMEHbIIMH OOIIMHM AENUTENs U HaMMEHblIee o0Iee
KpaTHOe, aJirOpuT™M EBKiIMaa mpu pemeHHu 3ajad; 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 4ncia, CHHYC, KOCUHYC U
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TaHTEHC MPOU3BOIBHOTO YNCIIA;

- yMeTb ONEpUpPOBATH IMOHITUSAMH: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpazoBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa yYpaBHEHUH U
HEPaBEHCTB, PaBHOCUJIBHOCTh YPaBHEHHI, HEPAaBEHCTB M CHCTEM,
panroHajbHble, HWpPpalMOHAIBHBIE, TOKAa3aTelbHbIEC, CTCIEHHEIE,
JorapuMUYecKue, TPUTOHOMETPHUYECKUE YPaBHEHUS, HEPABEHCTBA
U CHCTEMBI;

- YMeTh peniaTh ypaBHEHHUs, HEPABEHCTBA M CHCTEMBI C TIOMOIIBIO
Pa3UYHBIX MPUEMOB; PElIaTh YPaBHEHHS, HEPABEHCTBA H CHCTEMBI
C MapaMeTpoM; MPUMEHSATh YpaBHEHHs, HEPABEHCTBA, UX CHUCTEMBI
JUISL peIlieHWs] MaTeMaTUYeCKHX 3aj7ad M 3ajad U3 Pa3IM4yHbBIX
o0macrteil HAyKW W peanbHOH KU3HU;

-yMeTh CBOOOJIHO OIEpUPOBATH TOHATHUSAMHU: TpaduK (YHKIUH,
obpatHast QyHKIuWs, KoMro3ulws (QyHKIMH, NTUHEHHAs (yHKIUS,
KBaJ[paTHYHass  (QYHKIMS, CTeleHHas (QYHKIHS C  IEeIBbIM
MoKaszaTejaeM,  TpPUTOHOMETpHueckue  (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 ¢byHKIUY, OrpaHNYEHHOCTh ¢yHKLUY,
MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (YHKIHH, HAUOOIbIIee H
HauMeHbIIee 3HaYeHUS PYHKIIMU Ha TPOMEXYTKE;

- yMEeTb MPOBOAWUTH HCCIEAOBAaHME (YHKIHUM;,  HCIOIb30BaTh
cBoiictBa u rpaduknm (QyHKOUE A0S pelieHus  ypaBHEHUH,
HEPaBEHCTB U 3aJlay C apaMerpamu; u300pa)xxaTh Ha KOOPAMHATHON
IUIOCKOCTH MHOXKECTBa pPELIEHWI YpaBHEHWH, HEPAaBEHCTB M HX
CHCTEM;

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

- yMETh OIEpUPOBATh MOHATHSIMHU: HENPEPHIBHOCT (YHKIUH,
acUMITOTHl Tpaduka (YHKIWHU, TMepBas M BTOpas MPOU3BOIHAS
(GYHKIUHU, TEOMETPUYECKUH W (U3MUECKUH CMBICT MPOU3BOAHOM,
nepBooOpas3Hasi, ONpENeNeHHbI WHTerpaj; yMEHHe HaXOIUTh
acUMITOTH Tpaduka (YHKIUU, YMEHUE BBIUYUCIATH MIPOM3BOHEIC
CYMMBI, TPOHM3BEJCHHUS, YaCTHOIO W KOMIIO3MIWU (DYHKIHH,
HaXOJIUTh ypaBHEHHUE KacaTeNbHOU K TpaduKy QYHKIIIH;

- YMETh HCHOJB30BaTh MPOU3BOIHYIO ISl MCCIeIoBaHUsT (QYHKIUH,
JUIT HaxOXJCHUS HAMITYYIIero pelieHusi B IMPHKIAJIHBIX, 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 HIOMOIIBIO
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
NPOU3BOINTE  apudMernueckue HeHCTBHA C  KOMIUIEKCHBIMHU
YHUCIaMH; TPUBOAUTH IPHMEPHl HCIONB30BAHUS KOMIUIEKCHBIX
qHcen;

- yMeTb CBOOOJHO  ONEpPHPOBATH  IOHATHAMH:  CpeIHee
apudMernieckoe, Meanana, HanoosblIee 1 HanMEHbIIee 3HAUYCHNS,
pa3Max, UcHepcusi, CTaHIAPTHOE OTKIOHEHHWE JUIS ONHCAHHS
YHCIIOBBIX JTAHHBIX; YMEHHE HCCIIEN0BAaTh 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 BEPOSTHOCTU COOBITHI C WCIOIb30BAaHUEM
rpauueckux METOOB; MPUMEHSTH JUIS PEIICHUS 3a7a4 (pOpPMYIIbI
CIIOKEHHS W YMHOXEHHS BEpPOSATHOCTEH, (opMylly TONHON
BEpOATHOCTH, (opmyny bBepHymin, koMOMHATOpHBIE (AaKTBl U
(hopMyJIBI; OLICHUBATH BEPOSITHOCTH PEANIbHBIX COOBITHIA;

- yMETh ONEPUPOBATH IOHITHSAMU: CIydaliHas BEIUYHHA,
pacipeneneHie  BEpOSTHOCTEM, MaTEeMaTU4eCKOe  OKMJAHUE,
JIUCTIEPCHSI W CTaHJAPTHOE OTKJIOHEHUE CIYyYalHOW BEIUYUHBI,
GyHKIUM  pacmpelelieHdss W TUIOTHOCTH  PaBHOMEPHOTO,
IIOKA3aTEIbHOr0 U HOPMAJIBHOT'O PaCIpeEIeHN;

- YMETh HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpENeIeHUN JUIs
permIeHus 3a1a4; 3HAaKOMCTBO C TOHSITHSIMH: 3aKOH OOJBIINX YHCED,
METONBI BBIOOPOYHBIX HCCIICIOBAHMIA, MPUBOIUTE TIPUMEPHI
MPOSIBJICHUST ~ 3aKOHA  OONBIMX  YHCEl B  NPUPOAHBIX |
OOII[ECTBEHHBIX SBJICHHSIX;

- yMETh CBOOOZHO ONEPUPOBATh TOHATHUSMH: TOYKA, MpsMas,
IJIOCKOCTh,  IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH  yrod,
JIBYTPaHHBI  yroy, TpPEeXTpaHHBIM  yroj, IepeceKarolmecs,
MapajulelbHble U CKPELIMBAIOLIMECS NpPSMbIE, MapayIeIbHOCTh U
MEPIEHAUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, Yrol MEXIY
OPSAMBIMHU, YIOJd MEKIYy HOpSIMOM U IUIOCKOCTBIO, YION MEXIY
IJIOCKOCTSIMU; YMEHHE HCIONb30BaTh IMPU PEIICHUU 3aJad
M3ydeHHBbIe (DaKTHl U TEOpEMBI TUIAHUMETPHH; yMEHHE OICHHBATh
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE OIEepHUPOBATh
MOHSTUSMU: MHOIOI'PaHHUK, CEYEHUE MHOTOTPAaHHUKA, IPABUIIbHBIN
MHOTOTPaHHUK, TpH3Ma, THpaMuaa, (urypa W TOBEPXHOCTH
BpalleHus], IUINHIP, KOHYC, map, cdepa, pa3zBepTKa MOBEPXHOCTH,
CEUCHMS KOHYCa U UWIMHAPA, MapauiebHble OCH WA OCHOBAaHMUIO,
CedeHue mapa, MI0CKOCTh, Kacatomasics cepsl, IIMHAPa, KOHYCa;
YMEHHE  CTPOHTH  CEYeHHWE  MHOTOTpaHHWKa,  U300pakaTh
MHOTOTpaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAIIEHUS, UX CEUCHHUS, 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 M MpH3HAKaX T'eOMETpUYecKuX (Quryp,
00OCHOBBIBATh WJIM  ONpPOBEPTaTh MX; YMEHHE TMPOBOAUTH
KJIaccupuKanuo (UTyp MO Pa3IM4yHbIM TPU3HAKAM, BBITIONHATH
HEOOXOZMMBIE AOTIOJIHUTEIBHBIE TOCTPOCHUS;

- yMeTb CBOOOJHO OIEpUPOBATh MOHSATHAMU: IUIOMAAL (QUTYPBHI,
o0beM (Qurypbl, BeIWYMHA YTJa, pAcCTOSHUE OT TOYKU JIO
TUIOCKOCTH, DPACcCTOSIHHE MEXIY TMPSIMBIMH, PACCTOSHHE MEXIy
TUTOCKOCTSIMH, TTOIIA]b Cepbl, IMIIOMIa b ITOBEPXHOCTH THPAMU/IBI,
OpU3MBL, KOHyCa, WHWIMHIpA, 00beM Kyba, MpPAMOYTrOIbLHOTO
napaesnenumnena, MUPaMupl, PU3MBI, MWIMHAPA, KOHYyCa, Iapa;
yYMEHHUE HAXOJIUTh OTHOIIIEHHE 00BEMOB TTOI00HBIX pUTyp;

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

- yMeThb CBOOOJHO OIEPUPOBATH TOHATUSIMH: IPAMOYTOJbHAs
cHUCTeMa KOODAMHAT, BEKTOp, KOOPAWHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEIEHHE BEKTOpa Ha 4YHCIIO,
paslokeHne BeKTopa I0 0as3Hucy, CKalspHOE NPOU3BEICHUE,
BEKTOPHOE MPOU3BENEHHE, Yrol MEXKIy BEKTOpaMH; YMEHHUE
UCIIOJIb30BAaTh BEKTOPHBI M KOOPAWHATHBIM METOZ AJsl PEeIICHHS
reOMETPUYECKUX 3aJad M 3afad JPYyrux Y4eOHBIX IPEIMETOB;
OIEpUpOBaTh MHOHATHUSIMH: MaTpuua 2x2 u 3x3, oNpeneauTeNlb
MaTpHILIbI, FEOMETPUYECKUI CMBICI ONPeeITUTENS;

- YMETh MOJIENIMPOBAaTh peallbHbIe CUTYalluy Ha SI3bIKE MATEMAaTHKH;
COCTAaBIISITh BBIPAXKECHUS, YPAaBHEHUS], HEPABEHCTBA U UX 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

IIOMOIIBI0 T'E€OMETPUYECKUX IIOHATUH M  BEJIWYUH, pellaTh
CBSI3aHHbIE C HMMHM IIPAaKTHUYECKHME  3aJa4d;  COCTABJIATh
BEPOSTHOCTHYI0 MOJENIb W  HHTEPHIPETHPOBATh  IOIYYEHHBIN
pe3yJIbTaT; pewaTth IIPUKJIaHbIE 3a1a4u CpEICTBaMHU
MAaTeMaTU4YECKOro  aHajld3a, B  TOM  YUCIE  COLMAIBHO-

9KOHOMHMYECKOTr0 M (PU3NUECKOr0 XapaKTepa;

- yMeTb BBIOMPATh MOAXOAIMIMNA METOH s pelIeHUs 3aladH;
IIOHUMAHUE 3HAYMMOCTU MATEMaTUKH B W3YYEHHM INPUPOAHBIX U
OOIIIECTBEHHBIX IMIPOIIECCOB M SBJIGHWUH; yMETh pAaclo3HaBaTh
MIPOSIBJICHNE 3aKOHOB MaT€MaTUKH B HCKYCCTBE, YMEHUE IIPUBOJIUTH
MIPUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCHUMCKOW M MHPOBOU

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;
YMEHHUE CTPOUTh TI'padUKd H3YYCHHBIX (QYHKIHN, HCIOIb30BATH
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 ONEepHUPOBATh MOHATHUSAMH: TOXIECTBO, TOXKIECTBEHHOE
nmpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHHUU H
HEPaBEHCTB, PAaBHOCHUJIHLHOCTh YpaBHEHWH, HEPABEHCTB U CHCTEM,
palioHaNbHBIe, HppPallMOHANBHBIE, ITIOKA3aTENbHBIE, CTEIECHHBIC,
norapu(MUYecKre, TPUTOHOMETPHUIECKIE 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 M PEAIbHOW KU3HM,

- 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, MCKYCCTBE, apXUTEKType; YMETh HCIOJIb30BaTh
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 IPOU3BENEHUE, Yrol MEXIy BEKTOpaMH, CyMMa
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 ONEPUPOBAThH MOHATUSMU: CIYYAWHBINA OMBIT U CIy4allHOE
COOBITHE, BEPOSTHOCTH CIyYailHOTO COOBITHS; YMETh BBIYHCISTDH
BEPOATHOCTH C HCITIOJIb30BaAHUEM Fpaq)I/I‘ICCKI/IX MCETOO0B,
MPUMEHATh (OPMYJIBl CIOKCHUS M YMHOXKCHHUS BEpOSTHOCTEH,
u  GhopMyIbl 3a/ay;

OIICHMBATh BECPOATHOCTU PCAJIbHBIX CO6I)ITHI7B 3HAaKOMCTBO 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 CTEIIEHb C

HaTypajdbHOM  CTENEHH,

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

- yMeTb CBOOOIHO ONEpPHUPOBATH MOHATUSAMHU: TpaduK (GYHKIHH,

obOpaTHass (DyHKIUS, KOMIO3MIMS (YHKIHH, JMHEHHAS (YHKIHUS,

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

norapumudeckast (yHKINH; YMEThb CTPOUTH TpapuKu (QYHKIHH,
BEITIONHATH MTpeoOpa3oBanus rpadukoB QyHKITHIA,

- 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, HauOONIbIliee M HAMMEHBIIEe 3HAYCHHUsS, 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 TAONIUII M JUarpaMM; HCCIEAOBaTh CTATUCTUYCCKHE
JaHHBIC, B TOM 4YHUCJIC C IMPUMCHCHUEM rpa(bnquKHx METOJ0B U
3JIEKTPOHHBIX CPENICTB;

- YMCTH OIIEPUPOBATH IMOHATUAMU:. TOUKaA, IIpAMasA, IIJIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIA YIOJI, CKPEUIMBAIOIIMECS MNPSMBIE,
MapajuIeTbHOCTh U TEPIEHANKYISAPHOCTh MPSMBIX U TUIOCKOCTEH,
YTOJI MEXAY MPSIMBIMHU, YTOI MEXAY MPSMON M TUIOCKOCTBIO, YO
MEXKIy IUJIOCKOCTSMH, PAacCTOSHWE OT TOYKH [0 IUIOCKOCTH,
paccTOsTHIE MEXTy MPSMBIMHU, PACCTOSHIE MEXTY IIOCKOCTSIMH;

- YMETh HCIOJb30BaTh MPHU PEIICHUU 3ajad M3y4YcHHBbIC (QaKThl W
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

IIK 3.1. OdopMAsTh TEXHUUECKYIO
U TEXHOJIOTUYECKYIO
JTOKYMEHTALHIO

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
NuauBuayajbHbIA MPOEKT 24
IMpome: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
HaumeHnoBanmue npo¢eccuoHaIbLHO-OPUEHTHPOBAHHOE), JIA00pPaTOPHbIE U OpMHpYyEMbIE
. O0BeM yacoB KOMIIETEeHIIHH
pa3aesioB U TeM NpaKkTHYeCKHE 3aHATHS, MPUKJIATHOH MOAYJIb (IPH
HAJTUYHH)
1 2 3 4
OcHOBHOE coJiep:KaHue
Pazgen 1.
IloBTOpPEeHUe Kypca 15
MAaTEeMAaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1. Copnepxanue yueOHOro Marepuala 2
Lens u 3amaun
MaTEMaTUKH IIpH Ponp MaTeMaTrku B TOATOTOBKE KBATH(UITUPOBAHHBIX PaO0YMX 1 OK-01, OK-02,
OCBOCHUH OK-03, OK-05,
CIeNNaIbHOCTH BasoBble  3HaHMs M yMEHUS [0  MareMaTHKe B 1 OK-06
poheCcCHOHANTBHON U B TIOBCETHEBHOMN JCATEIHHOCTH.
Tema 1.2 Copepxanue yueOHOro Marepuala 2
Ypcna ¥ BEIYUCIIECHHUS.
Bripaxxenus u [Ipaktnueckoe 3ansitue Nel 1
npeoOpazoBaHus JlefictBusi HAJ  TIOJOKHUTEIBHBIMA W OTPHUIATCIBHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U ACCSITUYHBIMU APOOSIMU OK-4, OK-1
[IpakTuueckoe 3ansiTue Ne2 1
HeiictBust  co  cremeHsMH, GOpMYJIbl  COKPAIIEHHOTO
YMHOKEHHUSI.
Tewma 1.3. IIpodeccnoHaATBLHO-OPUEHTHPOBAHHOE COJIEPKAHNE 2
Ieomerpus Ha (coaep:kaHMe NPUKJIATHOTO MOAYJIA)
IUTOCKOCTH [Ipaktuueckoe 3ansitue Ne3 1
Buel minockux GUryp v Ux miomaib TK-3.1, OK-1,
[IpakTnueckoe 3anarue Ned 1 OK-2
[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 MaTepuaa
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 JIMHEWHBIX 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 npeoOpa3oBaHusi. YpaBHEHHsS U HEPaBEHCTBA.
I'eomeTpus Ha mIOCKOCTH

OK-4, OK-2

OK-4, OK- 1

OK-4, OK-2,

OK-5

OK-6, OK-1
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Paznen 2 Ilpsimble u

16

IIOCKOCTH B
NPOCTPaHCTBE
Tewma 2.1. ConepxaHue yaeOHOTO MaTepralia 2
OcHOBHBIE TIOHITHS
CTepeOMeTpPHH. [Ipenmer crepeomerpun. OCHOBHbIE MOHATUSA (TOYKA, MpAMasd, 1
PaCIIOJ0KEHHE MPAMBIX IIJIOCKOCTB, MIPOCTPAHCTBO). OcHoBHbIE AKCHOMBI
. CTEpEOMETPUH.
H ockocTen [lepecekaroniuecs, TmapauieNbHble H  CKPEUIMBAIOIIHAECS 1
npsimble. [Ipr3HaK 1 CBOMCTBO CKPELIUBAIOLIUXCS PSIMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI
Tema 2.2. Coneprkanue yaeOHOTO MaTepuaa 4
[TapannensHOCTH
TPAMBIX, TIPAMOIL 1 HapavmnenLHLIe npsmMas ¥ wiockocts. Onpenenenue. Ilpusnak. 1
TIIOCKOCTH, IIIOCKOCTEH ColicTBa.
[Tapannensubie mwiockoctd. Onpenenenue. [Ipusnak. CpoiicTBa 1
Terpasap u ero sneMenTsl. [lapannenenunen u ero 3JI€MEHTHI. 1
CBolicTBa MNPOTHUBOTMOJIOKHBIX TpaHed W  JAWaroHajieu
rapajuieJenumeaa
[IpakTuueckoe 3anstue No9 1
[TocTpoenue ceueHui.
Tema 2.3. Coneprkanue yueOHOro MaTepuasa 2
[lepneHauKyIApHOCTH
TPAMBIX, TIPAMOIi 1 [lepnenaukynspubie npsmsie. [IpusHak neprneHIUKYISIPHOCTH 1
TJIOCKOCTH, TiockocTei | IPAMOH M IockocTH.  lIepHeHauKynsp M HAKIOHHAs.
[lepnenqukynsipHbie IIJIOCKOCTH. [Ipuznax
NEPHEHANKYISIPHOCTH MIIOCKOCTEH. 1
PaccTostHus B mpocTpaHCTBE
Tema 2.4. Coneprxanue yueOHOTO MaTepuana 2
Teopema o Tpex
IepIeH IUKYISIpax Teopema o Tpex nepneHauKymspax. /lokazarenbcTso. 1
YTroJ1 MeXKy IPAMOU U IUIOCKOCTBIO. YTOJI MEXKIY 1

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

OK-2, OK-4,
OK-6, TIK-3.1

OK-2, OK-4,
OK-6, IIK-3.1

OK-2
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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
[Ipaktnueckoe 3anstue Nell [lapannenbHOCTb ABYX HPSMBIX, 1 I1K 3.1, OK-4,
MpAMbIC NEPIEHIUKYISPHBIX INIOCKOCTH OK-3
[IpakTueckoe 3anatue Nel2 [lepneHaukynsspHOCTH NPSMO 1
U TJIOCKOCTH
[IpakTueckoe 3anarue Nel3 IlepneHAUKYISIPHOCTD 1
IIJIOCKOCTEN
Tewma 2.6. Conepkanne yaeOHOTo MaTepuasa 2
Perenve 3aau. KonTtponsHas padota Ne2 } 2 OK-5. OK-3
TIpsMBIE 1 IIIOCKOCTH B PacrionokxeHne mpsMBIX U IUIOCKOCTEM B MPOCTPaHCTBE.
IPOCTPAHCTBE HepneH)ImSyMpHOCTL U [apajUleNIbHOCTh  MPSAMBIX |
miockocTed. CKpelmBaromuecs npsiMble
Pazgea 3. 15
Koopaunatsl u
BEKTOPBI
Tema 3.1 Conepkanue yaeOHOro MaTepuasa 3
JlekapToBBI JlekapTOBbI KOOPAMHATHI B IPOCTPAHCTBE. 1
KOOD/IMHATH! B IIpocrelimme 3amaun B KoopauHarax. Paccrosnue wmexnmy 1 OK-02, OK-03,
IIPOCTPAHCTBE. ABYMA TOYKAMU.
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. OK-04. OK-07
CkansipHO€ MPOU3BENEHUE BEKTOPOB. Pa3oxkeHne BeKTopa 1o 1 ’ :

Yron mexnay
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BekTOopamu. CKaJIIpHOE | TpeM HEKOMIUIaHAapHbIM BekTopaM. KoopanHatel BeKTOpa. OK-5
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 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE co/ep:KaHue 4
I[TpakTHKO- (copep:kaHMe NPHUKJIATHOTO MOAYJIsI)
OPHEHTHPOBAHHBIE [IpakTueckoe 3anarue Ne 14 KoopauHaTHast II0CKOCTb. 1 I1K 3.1, OK-3,
saj1auu Ha [Ipaktnueckoe 3anstue Nel5 Belumcnenue paccTossHMM Ha 1 OK-1, OK-4
. 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 I1K-3.1
KoOpauHATHI 1 JlekapTOBbl KOOpPAMHATHI B MPOCTpaHCTBE. BekTopsl B OK-3,0K-2
BEKTOPHI npoctpanctBe.  CrokeHHME W BBIYUTAHUE  BEKTOPOB.
YMHOXEHHE BeKTOpa Ha uucio. KoMmruiaHapHble BEKTOPHI.
CkansipHOoe npou3BeieHHE BEKTOPOB. Pa3nokeHue BekTopa 1o
TPEM HEKOMIUIaHAapHBIM BekTopaM. llpocrelimme 3amaun B
KoopauHarax. KoopauHaTtel BEKTOpa, pacCTOSHHUE MEXIY
TOYKAaMH, KOOPJAMHATBI CEPEAMHBI OTpPE3Ka, CKaJSIPHOE
IIPOU3BEJICHUE BEKTOPOB B KOOpAMHATAaX, YIrol MEXIy
BEKTOPAMHU, YrOJ MEXAY NPSAMON U IJIOCKOCTBIO, YOI MEXIY
IJIOCKOCTSIMU
Pasnen 4. OcHOBBI 33
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkuun
Tema 4.1 CopepxaHue yueOHOTo MaTepralia 3
TpI/IFOHOMeTpI/I‘-IeCKI/Ie Pa,Z[I/IaHHaH MCpa yria. HOBOpOT TOYKM BOKpPYI' Hadalla 1
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byHKITII KOOp/MHAT. [1K-3.1, OK-04,
MPOU3BOJIBHOTO YIJIa, OHpeI[CHGHI/Ie CHHYCa, KOCHHYCAa, TaHI'CHCa H KOTaHICHCA. 1 OK-05,
uncna. Panuanuas u 3HaKM CHHYyCa, KOCHMHYyCa, TaHT€HCa M KOTaHIeHCa II0
YETBEPTSM.
rpajaycHas Mepa yria
3aBUCUMOCTh MEXKAY CHHYCOM, KOCHHYCOM, TAHT€HCOM U 1
KOTAHT€HCOM OJIHOTO M TOTO 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
—— ®opMyITbl IPUBEIEHUS 1 OK-1, OK-4
' [IpakTueckoe 3anarue Nel8 Tpuronomerpuueckue 1
@opMyIIbl IPUBEICHUS
TOKJIECTBA ¥ (POPMYJIbI IPUBEACHUS B IPEOOpPa30BaHUAX
TPUTOHOMETPHUSCKUX BBIPAKCHUN
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. 5 OK-5, OK-4,
[IpeoOpa3oBanus CyMMbI TPUTOHOMETPUYECKUX DYHKIUI B 1 OK-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
Crioco6bl 3a1aHus YETHOCTDh, HEYETHOCTh, MEPUOJUYHOCTh (GyHKIHH. CrocoObl 1 OK-2, OK-6
byHKHit 3aaHus QyHKIIHA
Tema 4.5 CopepxaHnue yueOHOro MaTepualia 2
TpuroHoMeTpuyecKue O0macTh onpeeIICHUs u MHOKECTBO 3HAYEHUH 1 OK-3. OK-5
(ymKI@H, BX cBOlicTBa | TPUTOHOMETPHUECKUX GbyHKIH.
YETHOCTh, HEUETHOCTD, MEPHOJUYHOCTh 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 [IpeoOpaszoBanme rpaduKOB TPUTOHOMETPUICCKUX ()YHKIIHIA 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 3a7a4ax
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

[1K-3.1, OK-3

K 3.1
OK-5,0K-4,
OK-1, OK-3

OK-5, OK-2

OK-2. OK-3,
OK-1, OK-4
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TPUTOHOMETPUUECKUE YPABHEHUS, CBOSIIMECS K KBaJJPAaTHBIM,
pelaeMble pa3IokKeHUEM Ha MHOXKHUTEIH, OJHOPOIHBIE.
[IpakTuueckoe 3ansarue Ne26 Ilpocreiiue

TPUTOHOMETPUYECKUE HEPABEHCTBA 1
Tema 4.10 CopepxaHue yaeOHOT0O MaTepralia 2
CHCTEMBI Cucrembl MPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUHN 1 OK-5, OK-4
TPUrOHOMETPHUECKHX [IpakTueckoe 3anarue Ne27 CI/ISTGMI)I MIPOCTEUIINX 1
ypaBHeHHil TPUTOHOMETPUYECKUX YPaBHECHUM
Tema 4.11 Conepxanue yaeOHOTro MaTepuasa 2
Pemenue KontponbHas padota Ned 2
3a1a9.OCHOBBI [IpeoGpaszoBanue TPHUTOHOMETPITIECKHX BbIpaXeHUil. Pemienne K-3.1. OK-3
TPHFOHOMETDHH. TPUTOHOMETPHYECKHX YPABHEHHH 1 HEPABEHCTB, B TOM HHCIE
C MCTOJIb30BaHNUEM CBOMCTB (DYHKITHIA.
Tpuronomerpuueckue
byHKIIMN
Paspean S. 6
KoMmuiekcHblIe yucia
Tema 5.1 Coneprkanue y4eOHOTro MaTepuasa 3
KoMIiekcHbie yncia [Tonsitne komruiekcHoro yucia. ConpspkeHHbIE KOMIUIEKCHBIE 1
YKclia, MOy b U aprYMEHT KOMILIEKCHOTO YncIa. OK-01, OK-02,
dopma 3anMcu KOMIUIEKCHOTO uucia (reomeTrpudeckas, 1 OK-06
TPUTOHOMETpHUECKasi, anredpandeckasi).
Apudmernueckue AeMCTBUS C KOMIUIEKCHBIMH YUCIAMU 1
Tema 5.2 CopepxaHnue yueOHOro MaTepuaiia 3
IIpuMeHeHue BrinosiHeHue pacyeToB ¢ TOMOIIBbIO KOMITJIEKCHBIX YHCEN. 1 IK-3.1, OK-3
KOMILIEKCHBIX THCEIL [Ipumepb! UCTIONBb30BaHUSI KOMITJIEKCHBIX YHCE 1
[IpakTueckoe 3anarue Ne28 Apudmernueckue JEHCTBUS C 1
KOMIUJICKCHBIMU YHCIIAMU
Pa3znea 6. 30
IIpousBoanas
(pynkuumu, ee
NpUMeHeHHe
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Tewma 6.1 ConepxaHue yaeOHOTO MaTepualia 2
[Monstue npousoanoii. | ONpenencHue YMCIOBOM MOCIENOBATENBHOCTH H CIIOCOOBI €€ 1
DopMyIIBI 1 TIpaBHIIa 3amaHus.  CBOMCTBA  YMCJIOBBIX  IOCJIEOBATEIHHOCTEH.

Onpenenenue Impexaena MOCIEI0BAaTENbHOCTH. Bbluncienue
maddepenunpoBanus pel pel A0

npenenoB  nociepoBarenbHocTeil.  Ilpenen  ¢QyHkuum Ha

6eckoneuHoctu. [Ipenen pyHkuuu B TOUKE.

[Ipupamenue aprymenta. llpupamenue ¢yHkuun. 3agauu, 1

NpUBOJALIME K TMOHATHIO Hpou3BoAHOM. OmnpeneneHue

IIPOU3BOTHON. AJITOPUTM OTBICKaHUS TPOU3BOJHON
Tema 6.2 Conepkanmne yueOHOro MaTepuasa 3
[Ipoussonubie cymmbl, | DPOpMynsl quddepeHInpoBaHHs. 1
pasHOCTH [IpaBuna quddepeHunpoBaHms 1

IIpakTrueck HSATH 02 u HITUPOBAHU 1
MPOM3BE/ICHNS, paKTHiecKkoe 3aHATHE No29 HuddepennmpoBanne

MpOCTENIINX HYHKIIMHA
YacTHOTO
Tema 6.3 Coneprkanue y4eOHOTro MaTepuasa 4
ITpousBoaHbBIE Omnpenenenue Ca0XHON (PyHKIIAH. 1
TPHrOHOMETPHYECKHX [TpousBoHas cI0KHON (HYHKITUN } 1
b yHKIH [IpousBoiHAs TPUTOHOMETPUYECKUX (DYHKITHIA. 1

’ . | IIpaktnueckoe 3anstue No30 HaxoxnaeHue npPOU3BOIHOM 1

[IpousBoiHas CIIOKHOMN .

CIIOXHOU (DYyHKIIHH
byHKIIUN
Tema 6.4 Coneprkanue y4eOHOro MaTepuasia 2
[TousTHE O [Tonsatue HenpepbiBHON (yHKIMKH. CBOWCTBAa HENMPEPHIBHOU 1
HENPEPBIBHOCTH (byHKIHH. Cas3b MEXIy HENPEPHIBHOCTHIO u
bysximm. Metor mdbepeHInPyeMOCThI0 (QYHKIIUU B TOUKE.

ANTOpUTM pelleHus] HEPaBEHCTB METOJIOM UHTEPBAJIOB 1
WHTEPBAJIOB
Tema 6.5 CopepxaHnue yueOHOro MaTepuaiia 3
FeoMeTpryecKHil U I'eomeTrpuueckuii CMBICT TPOU3BOAHON (YHKIIMH — YIJIOBOH 1
usHaecKuii cMbIC K03 umeHT KacaTenbHON K rpaduKy (YHKIHUU B TOUKE.

VYpaBHeHHe KacaTeNbHOU K TpaduKy GyHKINU. 1

MIPOU3BOIHOMN

AJITOPUTM COCTaBJICHHUs] YpaBHEHHUsl KacaTeJbHOW K rpaduky

OK-01, OK-02,
OK-03, OK-04,

OK-05, OK-06,
[1K-3.1

OK-4, OK-2,
OK-5

OK-6, OK-5,
[1K-3.1

OK-4,0K-2
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bysakmn y=f(x) 1

Tema 6.6 CopepxaHue yaeOHOT0 MaTepualia 2

DUBHYECCKUI CMBICH Ousnueckuil  (MEXaHMYECKHI) CMBICI  MPOU3BOAHOU  — 1

[IPOU3BOIHOM B MTHOBEHHAs CKOPOCTb B MOMEHT BPeMEHH t: v==S'(t)

IPObECCHORATBHEIX OU3NYECKUI CMBICT TMPOHM3BOJHON B TpodeccHoHATBHBIX 1 [IK-3.1, OK-2
3aa4ax

3aja4yax

Tema 6.7 Conepkanne yaeOHOro MaTepuasa 4

MOHOTOHHOCTB Bospacranme u  yObiBaHuME  (YHKIHUH, COOTBETCTBHUE 1

dykumn. Touku BO3pacTaHusl | y6HBelHI/Is[ (GYHKIMA 3HAKY TPOU3BOIHOM. OK-1. OK-2

SKCTPEMYMa [Monsitre MPOM3BOJHON  BBICIIETO MOPS/IKA, COOTBETCTBHE 1 ’ ’
3HaKa BTOPOM MPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) 1 OK-4
GyHKIIMM HAa OTpe3ke. 3agadud Ha MaKCUMyM H MHHHMYM.
[ToHsATHE acCHMNITOTHI, CIOCOOBI MX OIpPEICICHHS. AJITOPUTM 1
uccnenoBaHuss (QYHKIIMA W TIOCTPOCHHS €€ Tpaduka ¢
MTOMOIIBI0 TPOU3BOJHON. J[poOHO-TMHENHasT PYHKIINS

Tema 6.8 Coneprkanue y4eOHOro MaTepuasa 2

HUccnenoBanue UccnenoBanne ¢GyHKIIMM HAa MOHOTOHHOCTh M TOCTPOCHHE 1

dyHKIMIT 1 ocTpoenne | TPAQHKOB. OK-4, OK-5

rpaduKoB [Ipaktuueckoe 3anstre Ne31 WccnmemoBanue QyHKIMM u
MOCTpOCHUE rpadhuKOB 1

Tema 6.9 Haubonbmee | Conepkanue yaeOHOTo Marepuasia 2

M HauMeHbIIee Haxoxnaenue HauOosblIero U HAMMEHBIIEr0 3HAUYCHUUN 1

3HAYEHUs (DYHKIMH yHKIIHH.
[TocTpoenne rpaguKkoB MHOTOUYJICHOB C HCIHOJB30BaHUEM 1 OK-2, OK-5
anmnapara MaTeMaTHYeCcKOro aHain3a

Tema 6.10 IpodeccnonaIbHO-OPUEHTUPOBAHHOE coJep:KaHue 4

Haxoxnenne (coneprkaHne NPUKJIATHOTO MOTYJISA)

OIITHUMAILHOLO [Ipaktuueckoe 3anarue Ne 32 IlpumeHeHue NpoOU3BOJHON B 1

PE3YIRTATA ¢ TIOMOIIBIO MPAKTHYECKUX 3aauax K 3.1

. [Ipaktueckoe 3anatue Ne33 HaxoxkaeHue ONTUMAIBHOTO 1

TpOUSBOHOM B pe3ynpTaTa B MPAKTUYECKUX  3aJadyaX C  IOMOIIbIO OK-1. OK-3,

NMPAKTHHECKHX 33/9aX | 11004380 1HOI. OK-6
[Ipaktnueckoe 3anstue Ne34 HaxokIeHue HaWOONBIIETO U 1
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HanMMEHBIIIET0 3HAUCHUI q)yHKLII/II/I B IPAaKTUYCCKHUX 3aJiadax

[Ipaktuyeckoe 3anarue Ne35 Ilpumenenue HauOONBLIIETO U 1
HAaUMEHBIIETO  3HAYCHUH  (DYHKIUU I ONpeAeTCHHS
ONTUMAJIBHOTO pe3ysbTaTa
Tema 6.11 ConepxaHue yaeOHOTO MaTepralia 2
Perenue 3ajau. KonTtponbHas padora Ne5 2 OK-4,0K-1
TpousBoHast @opmynsl U mpaBwia auddepenunpoBanus. MccnenoBanue
byHKIH, e ¢dbyHkumii ¢ momompbi npousBogHoW. Haubonbimee wu
’ HauMeEHbIIIee 3HAUCHUS () yHKITHH
MIPUMCHCHHE
Paznen 7. 39
MHOrorpaHHUKHU "
TeJia BpallleHusl
Tema 7.1 Conepkanne yaeOHOTo MaTepuasa 2
Bepuussl, pebpa, [Tonsatue MHOTOTpaHHWKA. Ero sneMeHTHI: BEpIIMHBI, pedpa, 1
rpasu MHororpansuka | TPanH. [luaronams. Ceuenme. OK-01, OK-02, ,
Brinykiible ¥ HEBBITYKIIbIE MHOTOTPaHHUKHU 1
Tema 7.2 Copnepkanne yaeOHOro MaTepuasa 2
[Ipusma, ee [Tonsarue mpusmel. Ee ocHoBaHust u GokoBbIe rpaHu. BricoTa 1
COCTaBJISIOIIHE, HPU3MBIL. OK-05, OK-03,
[Ipsmas u HakimonHas mnpusma. I[IpaBunbHas npusma. Ee 1
ceuenue. [Ipsmas u
ceueHue
MIpaBUJIbHAS IPU3MBI
Tema 7.3 Coneprkanue yaeOHOro MaTepuasa 2
[Mapannenenunen, ky6. | Ilapamnenenunen, CBOIiCTBa MPSIMOYTOJIbHOTO 1 OK-4, OK-5
Ceuenne ky6a, napasuieNienunesna, Kyo.
Ceuenue ky0a, nmapayenenumneaa 1
napasuiefienuneaa
Tema 7.4 CopepxaHnue yueOHOro MaTepuaiia 2
[Mupamuna, ee [Mupamuna u ee snemenTsl. CeueHne TUPAMUIBL. 1
COCTABIISIONIHE [IpaBunbHas nmupamuaa. YceueHHas TUpaMuaa 1 OK-4. OK-5
b 3

ceuenue. [IpaBuibHas
nupaMua. Y CeUeHHas
nupamuaa
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Tema 7.5 ConepxaHue yaeOHOTO MaTepualia 2
BokoBas u nojHas ITnomanes OGOKOBOM M MOJHOM MOBEPXHOCTU HPU3MBI, 1
HOBEPXHOCTh IPU3MBI, HHPAMHIBL OK-4. OK-3
ITApAMHTEI [IpakTuueckoe 3ansarue Ne36 bokoBasi U 1MoJiHAsi TOBEPXHOCTh
IIPU3MBI, TUPAMUBI 1
Tema 7.6 CopepxaHue yaeOHOT0 MaTepralia 2
CumMeTpus B KyOe, CummeTpusi OTHOCUTEIBHO TOYKH, TMPAMON, TUIOCKOCTH. 1
napajUIeenuee, CummMmetpus B KyOe, mapajuienenurnese, npu3Me, mupaMmuse 1 OK-5. OK-7
b
npu3Me, Nupamuie
Tema 7.7 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE colep:KaHue 4
HpI/IMCpBI CI/IMMCTpI/Iﬁ B (conepmaﬂue INPUKJIATHOI0 MO}]y.]'IH)
npodeccun [Ipaktnueckoe 3ansaTue Ne3d7 CummeTrpus B Ipupoae 1
[Ipaktrueckoe 3ansaTue Ne 38CuMmeTprst B apXUTEKType 1
[IK 3.1, OK-4.
[Ipaktnueckoe 3ansaTue Ne 39 CummeTpust B TEXHUKE 1
[IpakTueckoe 3ansrue Ne 40 CummeTpus B ObITY 1 OK-3
Tema 7.8 Conepkanne yaeOHOro MaTepuasa 2
IIpaBuibHBIE [TonsiTHE MPaBUILHOIO MHOTOTPAaHHUKA. 1
MHOTOIPAHHHKH, HX CpoiicTBa MpaBUJIbHBIX MHOTOTPAHHUKOB 1 OK-4, OK-5
CBONCTBA
Tema 7.9 Coneprkanue yaeOHOro MaTepuaa 2
Lumunp, ero | Hununap u ero snementsl. CeueHne nuinHapa (mapaienbHOe 1 OK-4. OK-5
b
COCTABIISIOLIIHC. OCHOBAaHUIO U ocH). PazBepTka nuiuHapa
[IpakTuueckoe 3anstue Ne41 [{unuuap, ero cocTapisronIe 1
Ceuenuie nuauHApa
Tema 7.10 IpodeccnonaIbHO-OPUEHTUPOBAHHOE coJep:KaHue 4
Konyc, ero (coaep:kaHMe NPUKJIATHOTO MOAYJIA)
COCTABIISIOIIHE. Konyc u ero anemeHTsI. 1 [K-3.1, OK-1,
Ceuennie koHyca (TapaiielbHOE OCHOBAHUIO U IMPOXOJAIIEE 1 ’
Ceuenune koHyca OK-3
4yepe3 BepIINHY)
Konnueckue ceuenus 1
Pa3BepTka koHyca 1
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Tema 7.11 CopepxaHue yaeOHOTO MaTepralia 2
VCedeHHBIH KOHYC. VYceuennsriit konyc. Ero o6pasyromas 1 BeIcOTa. 1
CeueHne yCeueHHOTO [IpaxTnueckoe 3anarue Ne 42 Konyc. CeueHune yceueHHOTO
KOHyCa KOHYCa 1
Tema 7.12 Conepkanne yaeOHOro MaTepuasa 2
lap u chepa, ux [Tap u cdepa. Bzaumuoe pacrosnoxxenue chepsl U TUIOCKOCTH. 1
CedeHs Ceuenne mapa, chepbl
[Tpaktuueckoe 3anstue Ned3 Illap u chepa 1
Tema 7.13 Conepxkanne yaeOHOro MaTepuasa 3
IMonsTHE 06 06BEME [Tonsatue 06 ob6beme Tema. OObeM Kyba W TPSIMOYTOJIBHOTO 1
Tena. OTHOIICHHE napajuienenuneaa. O6beM MpU3Mbl U HUIHHIPA.
06BEMOB [I0OBHBIX TeJT OTtHolIeHNE 06EGMOB MMOIOOHBIX TEI. 1
I'eoMeTpuueckuii CMbICI OTIPEACTUTENS 3-TO MOPSAKA 1
Tema 7.14 Cognepkanne yaeOHOro MaTepuasa 2
O6BEeMBI U IIOIIA N OObeMBbI MUPAMHUJIBI M KOHYCA. 1
TOBEPXHOCTEH Tel O06bem mrapa. [Tnomaau moBepXHOCTEH Te 1
Tema 7.15 Coneprkanue yaeOHOro MaTepuasa 2
KoM6unauu KomOuHammm reoMeTpu4ecKux Tei 1
MHOTOIPAHHUKOB M TeJl [IpakTuueckoe 3ansatue Ne44 KomOUHAIIMKM MHOTOTPAaHHUKOB U 1
BpalICHUs TeJ BpalleHUS
Tema 7.16 CopepxaHnue yueOHOro MaTepuaiia 2
I'eomeTprueckue Hcnonb3oBanne KOMOMHAUMKA  MHOTOTPAaHHUKOB U Tel 1
KOMOMHAIIH HA BpallleHUs B MPAKTHUKO-OPHUEHTUPOBAHHBIX 3aa4ax
mpaKTHKE [IpakTuueckoe 3anatue Ned5 ['eomerpuueckre KOMOMHAIIMH Ha 1

IMPAKTHUKCE

OK-4, OK-5

OK-4, OK-5

OK-4, OK-3

IIK 3.1

OK-1, OK-2

OK-4, OK-2
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Tema 7.17 ConepxaHue yaeOHOTO MaTepualia 2
Pemenue 3anau. 2
MHOTOrpaHHHKH 1 TeNa KonTtponsHas padora Ne 6

OO0bemMbl M MJIOMIATM TOBEPXHOCTH MHOTOTPAHHUKOB W TEI
BpaIeHus

BpAICHHS
Paznea 8. 14
IlepBooGpa3nasn
(pynkuumn, ee
NpUMeHeHue
Tema 8.1 Conepxkanue yaeOHOro MaTepuasia 2
[TepBooOpazHas 3amaya 0 BOCCTAHOBJIEHMHM 3aKOHA IBIJKEHHS IO HM3BECTHOM 1
dynkupy. Tlpasmna ckopoctu. Ilonstne wuHTerpupoBanus. O3HAKOMIIEHHE C OK-01, OK-02
HAXOYKICHIS MOHATHEM HHTErpaja u nepooodpasuoit mis gpyuakiuun y= T (X).

Pemenue 3amau Ha CBsI3b MEPBOOOpPA3HON U €€ MPOU3BOTHOM,
MepBOOOPA3HBIX N .

BBIYUCIICHUE TIEPBOOOPA3HON JIs1 JAHHOU (PYHKIIHH. 1

Tabmuma  dopMyn I8 HaxXOXJACHHS  TEPBOOOpa3HBIX.

W3yuenne nmpaBuiia BEIYUCICHUS IEPBOOOPA3HOM
Tewma 8.2 Coneprkanue yaeOHOTro MaTepuasa 2
ITnomans 3amaun, NPUBOASILKE K MOHITUIO ONPEAEICHHOTO HHTErpaia — 1
KPUBOJIMHEHHOI O BBIYHMCICHUM IUJIOUIAJM KPUBOJMHEHHOW Tpamenuu, o

nepeMeneHUU TOUKH. OK-03, OK-04
Tpaneuuu. Popmyna N .

. [lonsitne ompenenéHHoro wuHTerpana. ['eomerpuueckuil u

Herorona — JleiitOHumna o

(usznueckuil CMbBICT ONpeaesieHHOro wuHTerpaiga. Dopmyna 1

Herorona— JleiiOHumna
Tema 8.3 CopepxaHnue yueOHOro MaTepuaiia 2
HCOHpe,Z[eJ'ICHHbII/I u Ilonsitue HeOHpe,‘Z‘[eJ'ICHHOFO HHTGFR&J’I& 1 OK-S, OK-2
OTIpeIeEHHbIH Heomnpenenennslii u onpeaeneHHbli HHTETPaIbl 1
WHTETPaIbI
Tema 8.4 Conepxanue yueOHOTO MaTepuana 2
[Tousitre 06 I'eomeTpuueckuii CMbICT ONIPEEICHHOTO HHTErpaia 1
OIIpEIENEHHOM Ilonatue 00 ompeneneHHOM MHTErpaje Kak IJIOLIaIu

KPUBOJIMHEHHON TpaleLyu 1
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UHTErpae Kak

OK-4

IJI0LIAAN
KPUBOJIMHEWHOU
Tpanenuu
Tema 8.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJep:KaHue 4
OHpGHGJ’IeHHHI\/’I (conepmaﬂl/le IMPUKJIAAHOTO MO}Iy.]'Iﬂ)
MHTErpall B KU3HH [IpakTueckoe 3anarue Ne 46 ['eomerpuueckuii cMbIc 1
OTPEJIENIEHHOT0 UHTErpaa.
[Ipaktuueckoe 3ausitue Ne 47dopmyna HeroTona - JleliOnuna. 1
[IpakTnueckoe 3ansaTue Ne48 Pemenune 3a1a4 Ha NpUMEHEHUE 1 1K 3.1
WHTETpaIa JIsl BRIYUCICHUS (PU3NUECKUX BETUIHH
[IpakTueckoe 3anatue Ne 49 Pemienue 3a1ay Ha MpUMEHEHHE 1 OK-3, OK-4
WHTErpajia Jyisi BBIYMCIECHUS TIoMaje OK-2
Tewma 8.6 Conepkanne yaeOHOTro MaTepuasa 2
Perenve 3aau. KonTtponsHas padorta Ne7 2 IIK 3.1, OK-5
INepBoo6pasHas [TepBooOpa3zHas GhyHKIUN. [TpaBuna HaXOXJICHUS
(yHKIH, ce nepBooOpa3zHeIx. Ee mpuMenenue.
MIpUMEHEHHE
Pa3znen 9. 14
CrenmeHn W  KOpPHH.
CrenenHasi QyHKIUSA
Tema 9.1 CopepxaHnue yueOHOro MaTepualia 4
CrenenHas QyHKIUS, [Tonsitue KOpHi[ Nn-of CTeNeHu U3 ACUCTBUTEIHHOIO YHCIA. 1 OK-04, OK-05
ee CBOMCTBa (DYHKI_[I/II/I y= & HUX CBOMCTBA M rpa(bI/IKI/I. 1 OK-03
CBoiicTBa KOpHS N-0i CTENEHU 1
[Ipaktuueckoe 3ansTue Ne50 CBoiicTBa KOpHs n-0il CTENEHU 1
Tema 9.2 Conepxanue yueOHOTO MaTepuana 2
I[IpeoGpasoBanue [IpeoOpazoBanue UppallMOHATBHBIX BBIPAXKCHHIMA 1 OK-01, OK-02
IIpaktuyeckoe 3anstue Ne51 IIpeoOpa3oBaHue BBIpaKEHHH C 1

BBIPAKEHUMN C KOPHAMU
N-01 CTENECHU

KOpHIMU n-oM CTeIeHU
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Tema 9.3 CopepxaHue yaeOHOT0 MaTepualia 2
CBOIiCTBA CTEICHU C [TonsiTe cTemeHn ¢ JIIOOBIM pPAMOHAIBHBIM TTOKa3aTeIIeM. 1 OK-5, 11K 3.1
PaLHOHAIBHBIM 1 Crenennble QyHKIMH, X CBOWCTBA U TpapUKU 1
JIEMCTBUTEIIbHBIM
MI0Ka3aTeIsiMu
Tema 9.4 Conepkanne yaeOHOro MaTepuasia 4 OK-4, OK-5,
Pemenue PaBHOCHIIBHOCTD UppaIlMOHATIBHBIX YPABHEHUN U HEPABEHCTB. 1 OK-6
MPPALHOHABHBIX Meronp! ux pemreHus. Pemenne nppanvoHaIbHbIX YPaBHEHUN 1
ypaBHEHHH K 1 HEPABEHCTB
[IpakTueckoe 3anarue Ne52 Pemienue nppanroHalbHbIX 1
HEPaBEHCTB -
[IpakTnueckoe 3ansaTue NeS3 Pemenne nppanroHaIbHbIX 1
HEPaBEHCTB
Tema 9.5 Conepkanne yaeOHOTro MaTepuasa 2
CTeneHy U KOPHH. KonTtponsHas padorta Ne§ 2 OK-4
Crenennas GpyHKIHs OHR@L{GJ‘IGHI/IG CTEIIEHHOU q)yrixulxm. Ucnons3oBanue ee
CBOMCTB NP PEIICHUH YPaBHEHUIN 1 HEPABEHCTB
Pasnea 10. 13
IHoka3aTenbHast
GyHkuus
Tema 10.1 Coneprkanue yaeOHOro MaTepuaa 4
[TokasareapHas CreneHb C TNPOU3BOJIBHBIM JIEUCTBUTENIBHBIM IOKa3aTelleM. 1
yHKLMA, ee CBOHCTBA Omnpenenenue Moka3aTeabHOU PYHKITUH. 1 [1K-3.1, OK-01,
CpoiicTBa OKa3aTeNbHON PYHKIMU U ee Tpaduk. 1 OK-03.
3HaKOMCTBO C TE€OpUed MPUMEHEHHUS CBOWCTB MOKa3aTEIbHON
GyHKIMY. 1
Tema 10.2 Copepxanue yueOHOTO MaTepuaa 5
Pemtenue [Ipaktuueckoe 3anstue Ne54 Pemenne nokasaTelbHbIX 1 OK-04, OK-05,
HOKAa3aTeabHEIX YPaBHEHUI METOJIOM YpaBHMBaHUS MOKa3aTeEH. OK-02, OK-1
[IpakTnueckoe 3anarue Ne55 Penenue nokasaTenbHbIX 1

YPaBHEHUH U

ypaBHeHPIfI METOJIOM BBEICHUS HOBOM HepeMeHHOfI.
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HEPaBEHCTB [IpakTnueckoe 3anarue Ne 56 Pemenue nokasareabHbIX 1
ypaBHEHUH (PYHKIIMOHATBHO-TPA(QUIECKUM METOIOM.
[IpakTrueckoe 3anstue NoS7 PemieHne nokazaTeabHbIX 1
HEPABEHCTB
[IpakTuueckoe 3ausitue Ne 58 Perenne nokazarenbHbIX 1
YPaBHEHUU U HEPABEHCTB
Tema 10.3 ConepxaHue yaeOHOTO MaTepralia 2
CHCTEMBI Pemenue cucrem noka3areybHbIX YPaBHEHUMN 1
N p— [Ipaktuueckoe 3austue Ne 59 Cuctemsl mokazaTeIbHBIX 1 OK-4, OK-5
YpaBHEHUH YPaBHCHUH
Tema 10.4 Conepkanne yaeOHOTo MaTepuasa 2
Perrenue 3a1ad. KonTtponsHas padorta Ne9 2
IMokasaTensHas Pemenne moxasatenbHBIX ypaBHEHHM METOJOM YpaBHUBAHUS OK-6
byHKIIS MokKaszaTrejieil M MEeTOJOM BBEICHHS HOBOH IepeMEHHOM.
Pemenne nokasarenpbHbIX HEPABEHCTB
Pa3zpmen 11. 23
Jlorapugmbsl.
Jlorapudpmuveckas
GyHkuus
Tema 11.1 Coneprkanue yaeOHOro MaTepuasa 2
Jlorapudm umcia. Jlorapudm uucna. JlecATHUHBIM W HATypaJdbHBIN JIOTApU(PMBI, 1 OK-05, OK-04
JlecATHYHBIH 1 meio €
HATYDATBHBIH [Ipaktrueckoe 3anstue Ne60 HaxosxneHnue norapudma drciia 1
Jorapu(mbl, YUCIIO €
Tema 11.2 CopepxaHnue yueOHOTo MaTepuaiia 4
CBolicTBa JIOFapI/I(i)MOB. CaolicTBa J'IOl“apI/I(bMOB. 1
Onepatst IIpuMeHeHue CBOMCTB JIorapudma 1 OK-01, OK-5
HOrapHbMHpOBAHHS Omnepanust Jorapu(pMUpPOBaHUSL. § 1 OK-03, OK-04,
[Tpaktueckoe 3anatue Ne61 JlorapudmupoBanue BeIpaxkeHUN 1
Tema 11.3 Conepxanue yueOHOTO MaTepuana 3
Jlorapudmuueckas Jlorapudmmuueckas GyHKIUS U ee rpadux 1
CBoiicTBa jgorapupmuueckoi GyHKINU 1

¢byHKLMS, ee CBOMCTBa
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[IpakTnueckoe  3anstue  Ne62  [lpumeHeHue  CBOMCTB 1 OK-4, OK-5
JorapupmMuuecKoi GyHKIUU
Tema 11.4 ConepxaHue yaeOHOTO MaTepralia 6
Pemenue [onsitne nmorapuMuveckoro ypaBHEHHS. 1
JorapudMHIECKIX Onepanys NOTeHUUPOBAHMUSL. 1 OK4, OK-5,
ypaBHEHHH K Tpu OCEI.OBHI)IX METOJa  pemeHHs  JIOTapUPMHUECKIX 1 OK-6, OK-3
YpaBHEHUM:
HCpaBCHCTR (yHKIIMOHANBHO-TpauuecKkuii, METoJ  MOTEHIMPOBaHUS,
METO/I BBEJICHHsI HOBOW IIEPEMEHHO.
[IpakTueckoe 3anarue Ne63 Pemenue norapupmMuueckux 1
YpaBHEHU U
Jlorapudmuueckrue HEpaBeHCTBA 1
[IpakTnueckoe 3anarue Ne64 Pemienue norapupmudeckux 1
HEpaBEHCTB
Tema 11.5 Conepkanue yaeOHOTro MaTepuasa 2
CucreMbl ANTOPUTM pENIEHUs] CUCTEMBI YPABHEHUI. 1 OK-5
norapu(pMIIecKux PaBHOCHIBHOCTE JIOTapU(MUYECKIX YPAaBHEHUN U HEPABEHCTB 1
ypaBHEHUU
Tema 11.6 IIpodeccnonanbHO-OPUEHTHPOBAHHOE coJaepikaHue 4
HorapH(beI B IIpUpoe (coz[epma}me MNPUKJIAAHOTO MO[[yJISI)
1 TEXHHKE [Ipaktrueckoe 3austue Ne65 Ilpumenenue gorapudma 1
[Ipaktrueckoe 3austue Ne 66 Jlorapudmsl B mpupoie 1
I[IpakTuueckoe 3ansaTue Ne 67 JlorapuMbl TEXHUKE 1 IIK 3.1, OK-2,
[Ipaktuueckoe 3anarue Ne 68 Jlorapudmuueckas cnupaib B 1 OK-6, OK-7
IPUPOJIC U €€ MaTeMaTHYECKHe CBONCTBA
Tema 11.7 CopepxaHnue yueOHOro MaTepualia 2
Perrenue 3a1ad. KontponbHas padorta NelO 2
JlorapudMei. Jlorapudmuueckas (pyHKuvI/I;I. Pemenne  mpocredmmx OK-5
Jorapudmuueckas jorapupMUUECKUX YpaBHEHUN
byHKIHSA
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Pazgen 12. 9
MHo:kecTBA. OK-01, OK-02,
DJIeMeHThI TeOPUH OK-03, OK-04,
rpajgoB OK-05, OK-07
Tema 12.1 CopepxaHue yaeOHOTO MaTepralia 2
MHokecTBa Ilonsitne muoxkectsa. [TogMHOXKeECTBO. 1 OK-5, OK-6
Orneparuy ¢ MHOKECTBAMU 1
Tema 12.2 IIpogeccuonaibLHO-OpHEHTHPOBAHHOE cojepikaHue 2
Omnepanuy ¢ (comep:kaHne NPUKJIATHOTO MOTYJIsI)
MHOKECTBAMI [Ipaktuyeckoe 3ansTre Ne 69 Onepannu ¢ MHOKECTBAMH. 1 IIK 3.1, OK-4,
[Ipaktnueckoe 3ansaTue Ne70 Pemenne npukinaaHbIx 3a1a4 1 OK-3
Tema 12.3 Conepkanne yaeOHOTo MaTepuasa 3
I'pads [Tonsitue rpada. CsizHbI rpad 1
HepeBo, ki 1 OK-4, OK-6,
[Ipaktuueckoe 3anstue Ne71 I'pad Ha mmockocTr 1
Tema 12.4 Copnepkanne yaeOHOro MaTepuasa 2 IIK-3.1
Pemenwue 3amay. KonTtponsHas padota Nel 1 2 OK-5
Muoxkectsa, I'padsl u Onepanuu ¢ MHOkecTBaMu. ONUCaHWE PEabHBIX CUTYyallui C
HX TIpHMEHEHHE MOMOIIBI0 MHOXECTB. [IpuMenenue rpadoB K pelieHuto 3a1a4y
Pazgen 13. DiemMeHTHI 25
KOMOUHATOPHUKH,
CTATUCTHKU M TEOPUH
BEPOATHOCTEM
Tema 13.1 CopepxaHnue yueOHOro Marepuala 4
OCHOBHBIC TIOHATHS IToHsATHE KOMOMHATOPUKHU. 1 OK-5, OK-1,
KOMGHHATOPHKH [lepectanoBKH, pa3MeIIeHUs, COUCTAHUSI. 1 OK-2, IK-3.1
[IpaBuio crnoxeHus U TPaBUIO YMHOKEHUSI. 1
Pemenne KOMOMHATOPHBIX 3a/1a4 1
Tema 13.2 Copepxanue yueOHOT0 MaTepuana 4
Co6bitHe, BeposaTHOCT, | COBMECTHBIE H HECOBMECTHBIC COOBITHSL. 1
TeopeMbl 0 BEpOSITHOCTH CyMMBbI COOBITHA. 1

co0ObITud. CioxxeHue u
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YMHOKEHUE YcnoBHast BEpOSITHOCTh. 3aBHCUMBIC U HE3aBUCUMBIE COOBITHSI. 1 OK-5, OK-4
BEpOATHOCTEH TeopeMbl 0 BEpOSTHOCTH MPOU3BEICHUS COOBITUI 1
Tema 13.3 IMpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJep:KaHue 4
BeposTHOCTE B (copep:kaHMe NPHUKJIATHOTO MOAYJIsSI)
pO(eCCHOHATBHBIX [IpakTuueckoe 3anarue Ne72 OTHOCHUTENBHAs YacTOTa 1 I1IK 3.1, OK-5,
sa7auax COOBITHS, 1 OK-6, OK-3
[IpakTueckoe 3anarue Ne 73 CBOMCTBO yCTOHYMBOCTH. 1
[IpakTnueckoe 3anarue Ne74 Cratuctudeckoe onpeeaeHue
BEPOSATHOCTH. 1
[IpakTueckoe 3anarue Ne75 OrieHKa BEpOSITHOCTH COOBITUS
Tema 13.4 Conepxkanne yaeOHOro MaTepuasa 3
JIucKpeTHas ciaydaiHas Buppl ciiydaiiHbIX BEJTUUYUH. 1 OK-4. OK-5
BeJTHYNHA, 3aKOH €€ OmnpeneneHne AUCKPETHOM CIIydallHOW BEJIWMYMHBL. 3aKOH 1 ’ :
pacTpeneneHus pacnpeneneHuss JTUCKPeTHOW ciydaiiHOW BenuuuHbl. Ee OK-1
YHCIIOBBIE XapaKTEPUCTUKHI
[IpakTuueckoe 3anstue No76 OnpeneneHne 4rcIOBbIX
XapaKTePUCTUK TUCKPETHOU CIIy4ailHOW BEJIMYUHBI 1
Tema 13.5 Cognepkanne yaeOHOro MaTepuasa 4
3agaun [TonsiTHe MaTeMaTH4YEeCKON CTATUCTUKH 1 [1K-3.1, OK-2,
MATEMATHIECKO] Bapuanuonnsiii  psa. Ilomuron yacTtor W rUCTOrpaMma. 1 OK-1, OK-4
CTATHCTHKI CraTucTuueckue  XapakTepUCTUKU  psijia  HaOII0daeMbIX 1
JTAHHBIX
[IpakTuueckoe 3anstue Ne77 OmnpeneneHue CTaTUCTHUYECKUX 1
XapaKTEPUCTHK
Tema 13.6 IpodeccnonabHO-OPUEHTHUPOBAHHOE coJep:KaHue 4
CocTaBienue Ta6J'H/H_[ u (coz[epmaﬂne MNPUKJIAAHOTO MOIlyJIH)
JarpamMM Ha IPaKTHKe [Ipaktuueckoe 3anarue Ne 78 [lepBuunas 06paboTKa 1
CTATUCTUYECKUX JIaHHBIX. 1K 3.1,
[Ipaktuueckoe 3anarue Ne 79 I'paduueckoe mpencraBieHue 1
CTaTUCTUYECKUX JAHHBIX. OK-4, OK-5,
[Ipaktuueckoe 3anstue Ne 80 HaxoxxaeHue cpenHux 1 OK-1

XapPAKTCPUCTHUK Ha6J'IIOJIaCMLIX JaHHBIX
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[Mpaktuaeckoe 3anatue Ne 81 Cocraienue TabIuI U 1
JMarpaMm
Tema 13.7 ConepxaHue yaeOHOTO MaTepralia 2
Perrenue 3a1ad. KoHnTtponsHas padora Nel2 2
3 IeMEHTEL OnemenTsl kKoMOMHaTOpUKH. COOBITHE, BEPOSTHOCTH COOBITHSI. OK-5
KOMGHHATOPHKH, CrnosxeHre 1 yMHOKEHUE BEPOATHOCTEN
CTAaTUCTUKH U TEOPUHU
BEPOSITHOCTEN
Paznen 14. 20
YpaBHeHus u
HepaBeHCTBa
Tema 14.1 Conepxkanne yaeOHOro MaTepuasa 3
PaBHOCHIBHOCTD PaBHOCHJIBHOCTh ypaBHEHHI W HepaBeHCTB. OmnpeneneHus. 1 OK-1, OK-2,
ypaBHEHHH 1 OcCHOBHBIE TEOPEMBI PABHOCHJIBHBIX MEPEXOJaX B YPaBHEHHUIX 1 OK-5
HepaBeHCTB. OOmue 1 HCpAaBCHCTBAX. .
OO0mue MeToabl PEIICHUs YPaBHEHHI: MEpPeXo]l OT PaBEHCTBA 1
MCTOJIBI PCLICHHA (GyHKIMI K paBeHCTBY AapryMeHTOB [UIsi MOHOTOHHBIX
(GyHKIMM, METO pa3ioKeHUs: HA MHOKUTENN, METO]] BBEJICHUS
HOBOM NIEPEMEHHOM, PYHKIIMOHAITBHO-TPAPUISCKUN METO.
Tema 14.2 Conepkanue yaeOHOro MaTepuasa 2
I'padmueckuii MmeTon OO011re MeToIbl pelIeHUs] HEPAaBEHCTB: MEePEX0] OT CPaBHEHUS 1
DelleHNs ypaBHEHHUI, 3HAYCHUH (PYHKIIHMA K CpaBHEHHIO 3HAYEHUM apryMEeHTOB IS [1K- 3.1, OK-1,
HEPABEHCTE MOHOTOHHBIX (PYHKIIH, METOJ MHTEPBAJIOB, (PYHKIIMOHAIBHO- OK-5
rpagu4ecKuii METoI. 1
I'padmyeckuii MmeTon perieHnst ypaBHEHUN U HEPABEHCTB
Tema 14.3 CopepxaHnue yueOHOro MaTepuaiia 4
YpaBHEHHUs U Omnpenenenue Mmoayis. PackppiTe MoIy st IO OMPEIENICHUIO. 1
HEPaBEHCTBA ¢ [Ipocreiimrie ypaBHEHHS H HEPAaBEHCTBA C  MOMYJIEM. 1 OK-4. OK-5
MOTyTTeM [Ipumenenue PABHOCHJIBHBIX TIEPEXO/I0B B  OMPEIENEHHBIX 1 OK-l, :
TUTIAX YPAaBHEHUN U HEPABEHCTB C MOIYJIEM
[Ipaktuueckoe 3ansitue Ne82 VYpaBHEHHS W HEpPaBEHCTBA C 1
MOJYJIEM
Tema 14.4 Conepxanue yueOHOT0 MaTepuaa 4
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VYpaBHeHus u 3HaAKOMCTBO C TapaMETPOM. 1 OK-2, OK-4
HEPaBEHCTBA C [Ipocreiimme ypaBHEHUS C TapaMeTpoOM 1
napaMeTpamu [IpocTenmme HepaBeHCTBA C IAPAMETPOM 1
[IpakTnueckoe 3ansTHe Ne83 VYpaBHEHUS U HEPABEHCTBA C 1
napameTpamu
Tewma 14.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep:KaHue 5
CocTaBlIeHHE U (coaep:kaHMe NPUKJIATHOTO MOTYJIA)
peleHne [Tpaktuueckue 3anatue Ne 84 PemieHne TeKCTOBBIX 351)1aq 1 K 3.1, OK-1,
POhECCHOHATHHBIX 1poheCcCHOHAIBHOTO COJEP>KaHUS € NOMOIIBIO JIMHEHHEIX 1 OK-2, OK-3,
S — JTPOOHBIX PAIMOHAIBHBIX YPaBHEHUM OK-4
. IIpaktnyeckue 3ansarue Ne 85 PemieHue TEKCTOBBIX 3amay 1
ypaBHCHHH NPo(MECCHOHATHEHOTO COIEPKAHHS C TIOMOIIBIO TOKA3aTETbHBIX
YpaBHEHUH.
[TpakTrnueckue 3ansitue Ne 86 PenieHre TEKCTOBBIX 3a7a4 1
poheCcCHOHAITBHOTO COJIEPIKAHMS C TIOMOITBIO
Jorapu(MUUECKIX YpaBHECHUIH
[IpakTuueckue 3anstue Ne87 PelieHne TEKCTOBBIX 3a7a4 1
MpOo(EeCcCHOHATIBLHOTO COJEPKAHUS C IOMOIIBIO MPOCTEHIIINX
YpaBHEHUH C MOJTyJIEM
[IpakTrnueckue 3anstue Ne 88 PeleHne TEKCTOBBIX 3a/1a4 1
po(deccHoHaNBHOTO COACPKAHUS C ITOMOIIBIO0 TPOCTEHIIINX
ypaBHEHUH C TapaMeTpoM
Tema 14.6 Conepkanue ydeOHOro MaTepuasa 2
Perrenue 3a1ad. [IpakTrueckoe 3ansTue Ne89 OOmIMEe METOIBI pEIICHUS 1 OK-4, OK-5
VpaBHeHus U YPaBHEHHH.
HEPABEHCTBA [Ipaktuueckoe 3ansitue Ne 90 YpaBHeHUs 1 HEpaBEHCTBA C 1
MOJIyJIEM U C MapaMeTpaMu
IIpome:xxyTounasi arrectanus (JK3aMeH) 18
Bcero: 290
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3. YcaoBus peaju3anuu NporpaMMsbl 001e00pa3oBaTe/IbHOM JUCHUIITIMHbBI
«MaremaTuka»

3.1. Josa peaauszauuu padodeit nporpamMmsbl ydyeOHou nucuumianusl OY 1.n.04
«MartemaTuka» B TEXHUKyMe UMeeTcs yuyeOHbId kabuHer «MareMaTukay.
[Tomemenue KaOuHeTa COOTBETCTBYET TpeOOBaHUAM CanurapHo-
snuAeMuogornyeckux npasuin v HopmaTtuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHO TUIIOBBIM 000PYJOBaHUEM, YKAa3aHHBIM B HACTOSIUX TPEOOBaHUSAX, B TOM
qyclie CHNeUUaIu3UpOBaHHOM y4yeOHOW MeOenbl0o M CpeiacTBaMu  OOydeHHs,
JOCTaTOYHBIMU JIsl BBIMOJTHEHHS TPeOOBAaHUN K YPOBHIO MOATOTOBKU 00YYaIOUIUXCS.

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

1. MHOrO(MYHKIMOHAIBHBIN KOMIUIEKC MPernoaBaTes;

2. METOAMYECKHEe MaTepuanbl s JUCTAHIMOHHOTO OOy4YeHuss Ha 0O0JayHOM

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

3. HarmsgHble MOCOOMsSA: KOMIUIEKTHI M3 38 yueOHbIX Tabmui, 11 y4eOHBIX
CTEH/IOB;

4. nmuaakTHYecKue MaTepuanbl:  (3aJaHWs UL KOHTPOJBHBIX — paboT;
npodecCHOHaIbHO OPUEHTUPOBAHHBIC 3a/IaHUS; MAaTEpUAIbl SK3aMCHA)

5. nH(pOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE CPE/ICTBA;

6. SKpaHHO-3BYKOBBIC ITOCOOUS;

/. KOMIUIEKT TEXHUYECKOM NOKyMEHTAalM{, B TOM YMCJIE IIaCIIOpTa Ha CPeIcTBa
o0yuyeHus, THCTPYKIIMH 110 UX UCTIOIb30BAaHUIO U TEXHUKE O€30MaCHOCTH;
TEXHUYECKHE CPEeACTBAa OOYUEHNUS:

- HGpCOHaHLHLIﬁ KOMITBIOTEP C JIMIICH3UOHHBIM IIPOIrpaMMHBIM O6€C1’IC‘ICHI/ICM;
- HHTCPpAKTHBHAA JOCKa

3.2. UudopmanuoHHoe odecrieueHre 00ydeHust
3.2.1 OcHOBHbBIE IEYATHbIE U3TAHUS
1. bammakoB M.U. MaTtemaruka: ydeOHUK ISl CTYI. YUPEKICHHUHN cpell. mpod.
obpazoBanusi. — M., 2017.
2. bammakoB M.HM. Maremarnka. 3agaqduK: y4e0. mocoOue s CTy/I.
yapexaeHuit cpes. mpod. oobpazoBanus. — M., 2017.

3.2.2 OcHOBHBIE YJIeKTPOHHBIE U3TAHUA

1. hawmarxos M. M. MatemaTuka. DIEKTPOHHBIN yueO.-MeTO . KOMIUICKC JIJIsI
CTyA. yupexaeHuit cpen. npod. oopazoBanus. — M., 2018.

2. bammakoB M.M. Marematuka. 3agadduk: ydeb. IMmocoOue I CTy..
yupexJeHuit cpen. npod. oopazoBanus. — M., 2015.
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3.2.3 JlonoJHUTEIbHbIE HCTOYHHKH

Artanacsn JI.C., byry3oB B.®., Kagomues C.b. u ap. MatemaTuka: anredpa u
HayajJla MaTeMaTu4eckoro ananuza. l'eomerpus. ['eomerpust (0a3o0BbIi U
yray0neHHslid yposau). 10—11 knaccel. — M., 2017.

Kommoropos A.H., A6pamoB A.M., dynuuiieia FO.I1. u np. Anrebpa u Hauana
aHaiamsa: Yue6. mig 10-11 k. - M., 2014.

I'puropres C.I'., UBonruna C.B. MaremaTuka : y4eOHUK JIJIsl CTYI. 00pa3oBar.
yupexaeHuit cpes. npod. odpazosanus. — M., 2014.

boromosnos H.B., Camoiinenko II.W. Maremaruka: yueonuk aist CI1O —M. :
MzparensctBO FOpaiit, 2018

bammako M.1. Maremaruka. COopHUK 3a/1a4 poGUIIbLHON HAMPABICHHOCTH:
yue0. mocodue st CTy/l. yupexaeHuii cpe. mpod. oopazoanus. — M., 2013.
Mopakosuu A.I'., CemenoB II.B.; Anrebpa u Hauaza MaTeMaTH4YE€CKOTO
ananmuza, reometrpus. 10-11  kmaccel.  YueOHUK  JjIs  ydalIuxcs
o0pa3zoBaTebHbIX OpraHu3aiuii (6a30BbIi YPOBEHB).

Mopakouu A.I'. u npyrue; 3agauyHuK g ydamuxcsi oOpa3oBaTeNbHBIX
opranu3zanuii (6a3oBeIil ypoBeHs). - M: Muemo3suHa, 2018.

3.2.4 VinTepHeT-pecypchl U JIEKTPOHHbIE )KYPHAJIbI

denepanbblii mopran «Poccuiickoe oopasoanue»: http://www.edu.ru/
Enunas kosutekius 1udpoBBIX 00pa3oBaTeabHBIX pecypcoB: http://school-
collection.edu.ru

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

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

[ToBTopum matematuky. - URL: http://www.mathteachers.narod.ru

Hayunas anexkrponnas 6ubnuoreka (HOB): http://www.elibrary.ru
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTEeIbLHOM

AUCIHUIIJINHBI

KoHTpoJib U oueHKa pe3ysbTaTOB OCBOCHUSI 00111€00pa30BaTEIbHON TUCIUILIMHBI

pacKphIBalOTCA  4Yepe3

JTUCHUIIIMHAPHBIC

pe3yabTaThl,

HaIpaBJICHHLIC Ha

dbopmupoBaHue 00IUX U NMPO(HECCHOHATBHBIX KOMIIETEHIIUI 0 pa3jeliaM U TeMam
coJiep KaHusl y4eOHOro Marepuana.

Oobmasi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHbIX
KOMMETEeHIHSA MeponpusiTUs
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
peleHus 3aaa4 1.6 VYerHbIM onpoc
npodeccHoHaNbHOf 2, Temn1 2.1, 2.2,2.3,2.4,2.51-0/c, 2.6 VHL.IpOeKT
JIEATENbHOCTH P'3, Temr 3.1, 3.2, 3.3 TI-o/c, 3.4 MaremaTnyeckui
P4, Temer 4.1,4.2,4.3,4.4,4.5,4.6,4.7
TPUMCHHTCITBHO I-o/c, 4.8, 4.9, 4.10, 4.11 AUKTAHT
K Pa3IMYHBIM KOHTEKCTaM P 5, Temni 5.1, 5.2 NunuBuyanbHbINA
K 3.1 P 6, Temsi 6.1, 6.2, 6.3, 6.4,6.5,6.6, | TPOEKT
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 WumBnayansHas
P7, Temwr 7.1,7.2,7.3,7.4,7.5, 7.6, CaMoCTOATCIbHAS
7.7 -0/c,7.8,7.9, 7.10 TT-o/c, 7.11, pabora
7.12,7.13, 7.14,7.15, 7.16, 7.17 [Ipencrasnenne
P 8, Temsn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pE3yIbTaTOR

P9, Temsr 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-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
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o0/c, 14.6

MPaKTUYECKUX PadboT
3anmTa TBOPUYECKUX
pabort
NunuBuyanbHbIN
MIPOCKT
HccnenoBaTeabckas
pabora
KontponbHas padora
Breinmonnenue
9K3aMEeHaIlMOHHBIX
3aJaHui
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OK 02. Ucnonp3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIN3a U
WHTEPIpPETAINN
nHbOpMAIIHH, U
MH(POPMAITMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3,144
npodeccuoHaIbHOM
JEATEIbHOCTH

IK 3.1

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

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Teme1 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, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1T-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13, 7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

TectupoBanue
VYeTHbIM onpoc
MaremaTnyeckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITeIbHAS
paborta
NunuBuyanbHbINA
MIPOCKT
IIpencraBienue
pe3ynbTaToOB
MPAKTUYECKUX padoT
3anuTa TBOPYECKUX
pabot

KonTponbhas pabora

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, Brinosinenue

11.4,11.5, 11.6 I-o/c, 11.7 9K3aMEHAIIMOHHBIX

P12, Temsr 12.1,12.2, 12.3, 12.4 3a/IaHui

P 13, Tems! 13.1, 13.2, 13.3, 13.4, 13.5 | NuauBuayansHbIi

IT-o/c, 13.6 MPOCKT

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

[I-o/c, 14.6 paboTa
OK 03. IlnanupoBath 1 P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
peanusoBbiBath cooctBennoe | 1.6 YCTHBIN ompoc
po()eCCHOHATIBHOE U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/¢, | Maremaruueckuii
PITIHOETHO® PHsBITHE, '3, Tewst 31,32, 33 Tiole, 3.4 JTaE
TpEANpHHIMATCILCKYIO P4 Tembi 41,42, 43, 4.4, 45,46, 47 | Anasuayamsnas
JEATEIBHOCTD B M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
npodeccuoHanbHOU chepe, P 5, Temsl 5.1, 5.2 paborta
HUCII0JIb30BaTh 3HAHUS IO P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | Ilpeacrasienue
(hMHAHCOBOW I'PAaMOTHOCTH B I-o/¢c, 6.8, 6.9, 6.10 TI-0/c, 6.11 pe3yabTaToB

Pa3JIMYHBIX )KU3HCHHBIX
CUTYyalludx
IIK 3.1

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,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, 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

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

MPaKTUYECKUX PadboT
3anura TBOPYECKUX
pabot

KonTpomnbnas pabota
Breimonnenue
SK3aMEHAIlMOHHBIX
3aJaHuM

HccnenoBarenbckas
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 | pabota

I1-o/c, 14.6
OK 04. DddexTrBHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
B3aMMOICMCTBOBATh U 1.6 YcrHbI onpoc
paboTaTh B KOJUIEKTUBE U 12) 62’ Tewmbi 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarmaeckuit
KH?‘ZHFG P 3, Temsi 3.1, 3.2, 3.3 [I-o/c, 3.4 EZI;T;E;HWBM

P4, Temp1 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 CaMOCTOATC/IbHAL

P 5, Temsr 5.1,5.2 paborta

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | IIpexncrasienue

[1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 PE3yIIbTATOB

P7, Temsr 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,
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, Temnr 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
II-o/c, 13.6

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

MPAKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabot
HccnenoBarenbekas
pabota

KonTpomnbnas pabora
Brmoimaenne
9K3aMEHaIlMOHHEIX
3aJaHui

OK 05. OcymiecTBisTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITUIO HA
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepaiuu ¢
Y4€TOM 0COOCHHOCTEH
COITMAIBHOTO M KYJIBTYPHOT'O
KOHTEKCTA

I[IK 3.1

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

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1-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
IT-o/c, 4.8,4.9,4.10,4.11

PS5, Temsr 5.1,5.2

P 1, Tema 1.1, 1.2, 1.3 Tl-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 I1-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, Temnt 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,
7.13,7.14, 7.15,7.16, 7.17

P 8, Temsr 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

TectupoBanue
YcTHbI onpoc

MaremMaTnueckuii
IUKTAHT

WupuBuayansHas
CaMOCTOSTEIbHAS
pabora

[IpencraBnenue
pe3ynbTaToOB

MPAKTHYECKUX padboT

3amuTa TBOPUECKUX
pabot

NunuBuyansHbIi
MIPOEKT

KonTtponsHas pabota
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P12, Temsr 12.1,12.2, 12.3,12.4 Brimonenue

P 13, TeMbl 131, 132, 133, 134, 13.5 3K3aMEHAILIUOHHBIX

IT-o/c, 13.6 3a1aHU

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145 Mec/e10BaTeNbCKas

ITI-o/c, 14.6P 9, Temsr 9.1, 9.2, 9.3,

9.4,9.5 pabora

P 10, Temsr 10.1, 10.2, 10.3, 10.4 VH/MBH TyaTbHbIH

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4, | IPOEKT

11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

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

IT-o/c, 13.6

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

II-o/c, 14.6
OK 06. I[TposBisATH P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
TPk IaHCKO- 1.6 VYcrHBI onpoc )
MATPHOTHHECKYIO TTO3HIIHIO, P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | Maremarnyeckuii
IeMOHCTPHPOBATD II-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 II/[II’;KTaHT

P 7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | VHAMBRAYaIbHAA
OCO3HAHHOE ITOBEICHNE Ha M-0/c,7.8,7.9, 7.10 T-o/c, 7.11, 7.12, lc_?}l)\fe());TTc;s;eeJ;Ljeaﬂ pabora
OCHOBC TPaJIMIIMOHHBIX 7.13,7.14, 7.15, 7.16, 7.17 DE3YILTATOR

00II1eYeIOBEYSCKUX
IICHHOCTEH, B TOM YHCJIIE C

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

MPAKTHYECKUX padoT
3ammTa TBOPUECKUX

Y4YETOM FrapMOHU3AIUN lI-o/c, 14.6 pabot
MEKHAHOHATBHIX KonTtponrsaas pabora
. Brinmonuenue
OTHOMICHUN DOK3aMCHAIIUOHHBIX
1K 3.1 3a1aHAN
OK 07. CopeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPAaHEHUIO OKPYKAIOIIEH 1.6 VYcTHbli onpoc
Cpenbl, peCcypcocOepeKeHHUIO, 123 g’ Tewmwbt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuit
HPHMEHSTE SHAs 00 P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 ATIETAnT
M3MCHCHHH IjiMaTa, P4, Tempi 4.1,4.2, 43,44, 45, 46,47 | ViBAMBALyalbHas
MPUHIUTIB OEPEIKITUBOTO M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
Ipou3BOACTBA, d3pdextuBHO | P 5, Temsl 5.1, 5.2 pabota
JIEHCTBOBATh B P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | IlpencraBienue
Ype3BhIYANHBIX CUTYaLUSIX I-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ynabTaToB

IIK 3.1

P7, Temwn 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,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, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 I1-o/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

NPaKTUYECKUX PabOT
3amuTa TBOPUYECKUX
pador

KonTponbnas pabota

Breimonnenue
SK3aMEHAIlMOHHBIX
3aJaHuM
HccnenoBaTenbckas
pabora
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