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1. O0mas xapakTepucTHKa pado4eil mporpaMMsbl 00111€00pa30BATEJIbHON JTHCIUIIIHHBI
«MaremaTuka»

1.1. MecTto IUCHUILVIMHBI B CTPYKType mnpo(ecCHOHAIBLHOI 00pa3oBaTeIbHOI

nporpammsbl CIIO:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTeMaTuka» SBISAETCS 0053aTENbHOM YacThiO
00111e00pa3oBaTeIbHOrO IUKJIA 00pa3oBaTeibHONW TporpamMmbl B cootBercTBUH ¢ ®I'OC CIIO
40.02.01 «IIpaBo u oOpraHu3anusi COUMAJILHOr0 odecnedeHus .

1.2. lleau 1 mJIaHUpPyeMble Pe3yJbTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heap AuCHUILIHHBI

Conepkanue mporpaMmbl  00IIe00pa3oBaTEIbHON  AUCHUIUIMHBI — «MareMarukay
HaIpaBJICHO Ha JOCTIKEHHUE PE3yJIbTAaTOB €€ U3YYCHHS B COOTBETCTBUM C TpeboBanusimu OI'OC
COO c¢ yuerom npodeccronanbHoi HarpaBiennoctn @PI'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 0011e00pa30BaTe/JbHON AUCHUILIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue TUCHUIUTHHA UMeeT npu popmupoBanuu u pazsutun OK u I1K.



O01mue KOMIETEeHINHU

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 3. [Ipunumars perieHus B
CTaHIAPTHBIX U
HECTaHIAPTHBIX CUTYAIUAX
HECTH 33 HUX
OTBETCTBEHHOCTb.

B yactu Tpy10BOr0 BOCIIMTAHUSA:
- TOTOBHOCTH K TpPYAY, OCO3HAHHE I[EHHOCTH
MacTepcTBa, TPYA0to0ue;

- TOTOBHOCTbH K aKTUBHOH ACATCIIBHOCTHU
TEXHOJIOTUYECKOH M COIMAIBHOW HANpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IJIAHUPOBATh U
CaMOCTOSITENTLHO BBITIONHATH TaKYIO 1€ATEIbHOCTb;

- UHTEpEC K pa3IMYHbIM
Mpo¢eCCUOHAIBHON IeATETHHOCTH,

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
I[IO3HABATCIIbHBIMN HeﬁCTBHﬂMHI

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITEIILHO (bopMynHMpoBaTh u
aKTyalu3MpoBaTh NpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MpPHU3HAK WU
OCHOBAaHMA [JId CpaBHCHHA,
0000IICHHS;

- ONpeaensaTh NEeNH JEeITeIbHOCTH, 3a]1aBaTh
MMapaMETPhI U KPUTECPHUU UX JOCTHUIKCHUSA,

- BBIABJISITH 3dKOHOMCPHOCTU U IPOTHUBOPCUUSA B

-BJIQJIETh METOJJAMH JOKA3aTEIbCTB, aJITOPUTMAMU PEIICHUS
Bamad; ymeHue GOpMyIUPOBAThH OMPEACIICHUS, AKCHOMBI H
T€OPEMBI, IPUMEHATH UX, IPOBOJIUTH JOKA3aTEIbHbIC
[pacCyX/1I€HUsI B X0JI€ PELICHMs 3a/1a4;

- YMETh ONEPUPOBATH MOHATUSMU: CTETICHb YHCIIA, TOoTapu(pm
UKCIia; YMEHUE BBIMOIHATH BHIYUCIICHUE 3HAYCHUN U
MpeoOpa3oBaHus BEIPAKEHHH CO CTETIEHSMU U JIorapuQpmMamH,

cdepamnpeodbpazoBaHus APOOHO-PALMOHATIBHBIX BEIPAXKEHU,

- YMETh ONEpPUPOBATh MOHATUSIMU: PallUOHAIIBHBIE,
ppalMOHANIbHBIE, TOKA3aTeNIbHbIE, CTEIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUUIECKUE YPABHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETh OIEPUPOBAThH MOHATUAMHU: QYHKIINS, HETIPEPhIBHAS
(yHKLIMS, TPOU3BOHAS, IEPBOOOpa3Has, ONpeAeIeHHbIH
MHTErpa; yMEHNE HaXOIUTh IPOU3BOIHBIE DJIEMEHTAPHBIX
(yHKINH, UCTIONB3YsI CIIPABOYHbIE MaTepHalIbl; HCCIIEA0BATh B

KJ'[aCCI/ICbI/IKaIII/II/I HHpOCTGﬁHIHX cirydasax q)YHKHI/II/I Ha MOHOTOHHOCTbB, HAXOAUTH

HanOOJbIINE U HAMMEHbIINE 3HaUeHUs (PYHKUNN; CTPOUTH
rpadyKu MHOTOUWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEeMaTHYECKOT0 aHAJIN3a; IPUMEHATh IPOU3BOAHYIO IIPU

lpeI_I_IeHI/II/I 3ala4 Ha ABHUIKCHUC,; PCUIATDH ITPAKTUKO-




PACCMATPUBACMBIX SABJICHUAX,

BHOCHUTD KOPPCKTHUBBI B ACATCIBbHOCTD,

OLICHUBATb COOTBCTCTBUC PE3YJIbTATOB  LCJIAM,
OLCHUBATb PUCKH HOCJIC,I[CTBHI;'I JACATCIIBHOCTH,

Pa3BHUBATHb Kp€aTHUBHOC
[PECIICHUHU XU3HCHHBIX HpO6J'I€M

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

MBIIIJICHUE IIpu

- BJIQJICTh HAaBBIKAMHU Y4EOHO-HCCIICIOBATEIILCKOM
11 IPOEKTHOM IEATEIbHOCTH, HABBIKAMH pa3pelICHNUs
pooIieMm;

- BBIABJIATH HNPHUYHMHHO-CICIACTBCHHBIC CBA3U U
AKTYaJIM3UPOBATh 3aja4yy, BbIIBUTaTh TUIOTE3Yy €€
pelieHus, HAXO/IUTh apryMeHTbI 1St
I0Ka3aTeNnbCcTBA CBOMX YTBEPXKACHUH, 3a]laBaTh
apaMeTpbl U KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOJAC PCHICHUSA
3aaa4yn pE3ybTaThl, KPUTHUYCCKU OLCHHUBATHL HX

ITOCTOBEPHOCTh, TMPOTHO3UPOBATH HW3MEHEHUE B
HOBBIX YCJIOBHSIX;

-- YMETb [IEPEHOCUTH 3HAHMS B TO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JaCTH KU3HEIEATEIbHOCTH;
yMeTb MHTETPUPOBATH 3HAHHS W3 PAa3HBIX
MpeIMETHBIX 00IacTei;

BbIABUI'ATH HOBBIC

niacu, npeajiararb

OPHUTMHAJIBHBIC IMTOAXOJAbI U PCUHICHU S,

1 CITOCOOHOCTH ux UCIIOJIB30BAHUS B

[TO3HABATEIIBHON U COLMAIBHOM IPAKTHKE

OPUEHTHUPOBAHHBIC 33/1a41 HAa HAUOOJIbIITNE U HAUMEHbBIINE
3HAUEHUs, HA HaXOXJACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATH MOHATHIMHU: PallMOHANIbHAs (PYHKLINS,
nokasaTenbHast PyHKIHUSA, CTeTeHHas QyHKIuS,
morapudmuueckas GpyHKINS, TPUTOHOMETPUYECKUE PYHKIIUH,
oOpaTHbIe PYHKIIMH;, YMEHUE CTPOUTH I'paKH U3YUEHHBIX
(hyHKIUH, HUCTIONIB30BaTh IpadUKK MPU U3yYEHUH MPOIIECCOB U
3aBUCUMOCTEH, IPU PELICHUH 3a]1a4 U3 IPYTHX Y4EeOHBIX
MPEIMETOB M 33J1a4 M3 PEeaIbHOM KHU3HH; BEIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEKy BETUYMHAMU;

- YMETb pelIaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B TOM 4HCIIe
Ha MPOIICHTHI, I0JIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh
TOBApOB U YCJIYT, HAJIOTH, 334U U3 00JIaCTU yIpaBICHHUS
ITMYHBIMU M CEMEHHBIMH (PUHAHCAMU); COCTABJIATH BBIPAXKEHUS,
YPaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a/1a4H,
MICCIIEA0BATh MOJYYEHHOE PEIICHUE U OLICHUBATH
[paBA0I0I00HOCTh PE3YNIbTATOB;

- YMETb ONEPUPOBATh MOHATUAMU: CpeHEe apu(PMETHIECKOE,
MearaHa, HauOoJIbIlllee U HauMEHbIlIee 3HaYeHUs], pa3Max,
criepcsi, CTaHAAPTHOE OTKIIOHEHHE YHCIIOBOTO Habopa;
YMEHHE U3BJIeKaTh, HHTEPIIPETHPOBATh MH(OPMAIIHIO,
MPECTaBICHHYIO B Ta0JIMIaX, HAa JUarpaMmax, rpadukax,
OTPa’KAIOIYI0 CBOMCTBA PEAJIbHBIX ITPOLIECCOB U SIBJICHUM;
[PEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAOJIUI] M JUarpaMM;
icCIeA0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIIE C
[IpUMEHEHHEM I'paUUECKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUSIMHU: CIIYYaHHBIA OMBIT U
CIIlydaifHOe COOBITHE, BEPOSITHOCTD CIIy4allHOTO COOBITHUS; YMEHUE




BBIUUCIIATH BEPOSITHOCTD C UCMOIB30BaHUEM IpapuyecKux
METOIOB; IPUMEHSATH (POPMYJIBI CIIOKEHUS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI U POPMYIIBI ITPH
[PELIICHNY 3a/1a4; OLICHUBATh BEPOSITHOCTH PEAIBbHBIX COOBITHI;
3HAKOMCTBO CO CIy4ailHBIMH BEIMUMHAMU; YMEHUE IPUBOIUTD
[PUMEPHI IPOSBICHHS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX U
OOILIECTBEHHBIX SBJICHHSAX;

- YMETb ONEPUPOBATH MOHATHIMHU: TOUYKA, IPSIMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPEIIMBAIOIIUECS MPSIMBIE,
MapayIeIbHOCT M MEPIIEHAUKYIIPHOCTD MPSIMBIX U TNIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEX]Ty MIPSIMOHM M TIIOCKOCTBIO, YTOJI
MEK/Ty TUIOCKOCTSIMHU, PACCTOSTHHE OT TOYKH JI0 TUNIOCKOCTH,
[PACCTOSTHHE MEXy IPSIMBIMHU, PACCTOSIHAE MEXK/y TUIOCKOCTSIMU;
YMEHHE HCII0JIb30BaTh MPH PELLICHUU 3aj1ad U3y4eHHbIe (DaKThl U
[TeopeMbl INIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYKAIOIIEr0 MUPA;

- YMETb ONEPUPOBATH MOHATHSIMH: MHOTOTPAaHHHK, CEUCHHUE
MHOTOTpaHHHKA, Ky0, TapaieNenuIe]], pu3Ma, mupamMuia,
(burypa 1 MOBEepXHOCTh BpAIIEHHSI, IMIMHAP, KOHYC, map, cdepa,
ceueHMst (pUrypbl BpallleHus, MI0CKOCTb, Kacarommasics chepsl,
[WJIMH/Ipa, KOHYCa, IUI0IIA/lb TOBEPXHOCTH MUPAMUbI, IPU3MBI,
KOHYCa, HMJIMHPA, MJI0aas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenume1a, MMPaMuIbl, IPU3MBL,
LWIMHAPA, KOHYCA, [1apa; yMEHHe W300pakaTh MHOTOTPAaHHUKU U
MMOBEPXHOCTH BPALICHHUS, HX CEYCHHS OT PYKH, C TOMOIIIBIO
YEepPTESIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABHIBLHBIE MHOTOTPAHHUKH;




YMETbH ONEPUPOBATH MOHATUIMU: IBUKEHUE B IPOCTPAHCTBE,
10/100HBIEe (PUTYPHI B IPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIICHHUE
[UI0IIaJIei MOBEPXHOCTEH M 00EMOB OJOOHBIX (DUTYp TIpH
[PEIICHNH 3a]1a4;

- YMETb BBIYMCIIATH T€OMETPUYECKHE BEIMUMHBI (AJIMHA, YOI,
[U10111a1b, 00BbEM, IUIOLIA/(b IOBEPXHOCTH ), UCIIONb3YS U3yUCHHbIE
(bopMyJIbI U METO/IBI;

- YMETh OIIEPUPOBATH MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPIMHATHI BEKTOPA,
CKaJIIpHOE IPOU3BEECHUE, YTOJ MEXKIY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOPA HAa YUCIIO; HAXOAUTH C
[IOMOILBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3Ka,
[PaCCTOSIHUE MEXY IBYMS TOUKAMU;

-yMETb BBIOUPATh MOAXOIAIIMNA N3YUYSHHBII METO JUIsl pelleHHs]
3aJauu, paclo3HaBaTh MaTeMaTu4eckue GakThl U
MaTeMaTHYeCKUE MOJIETH B PUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH PUMEPHI
MaTEMaTHYECKUX OTKPBITHI pPOCCUNCKON U MUPOBOU
MaTeMaTHYECKOW HayKH

OK 4. Ocy1ecTBasTh IOUCK U
MCTIONIb30BaHKE MH(POpMAIUH,
HE00X0AUMOM 115t

PO PEKTUBHOTO BBITOTHEHUS
MpodeCCHOHANBHBIX 33]1a4,
PO eCCHOHAIBHOTO U
ITTYHOCTHOTO PAa3BUTHSI.

B obnactu HCHHOCTHU HAYYHOT'O ITO3HAHU:

'C(i)OpMI/IpOBaHHOCTI) MHUPOBO33pCHU,

COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOH TPaKTHKH,
OCHOBaHHOTO Ha Janore KYJBTYP,

CITOCOOCTBYIOIIIETO OCO3HAHWIO CBOETO MeECTa B
[MOJTMKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3IKOBOM M YHUTATEIbCKOM]
KyJIbTYpbl KaK CpEICTBAa B3aWMOJEHUCTBUS MEKIY|

- YMeThb OINEpPHpPOBATh MOHATHSAMHU: palMoOHaIbHas (QYHKLIHSA,
MOKa3aTeNbHAs byHKIHA, CTETICHHAs byHKLIHA,
imorapudmuueckass (QyHKIUSA, TPUTOHOMETPUYECKHE (YHKIUH,
oOpaTHble (YHKIIMH; YMEHUE CTPOUTh TIpapuKd H3YYEHHBIX
(YHKIMH, KMCHOJB30BaTh rpapUKu MpPU H3YyYEHUH IPOLIECCOB U
3aBUCHMOCTEH, TNpU pelleHuu 3aJad M3 JAPYyrux y4eOHbIX
[peIMETOB U 3aJa4 U3 PeajbHOW JKHW3HU; BBIpaXaTh (Gpopmyrnamu
3aBUCHUMOCTH MEXy BETUUMHAMU;

- YMCTL OIICPHUPOBATH MOHATUAMU: TOKACCTBO, TONKACCTBCHHOC
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ITF0IBMH U TIO3HAHUS MUDPA;
- OCO3HAHME LIEHHOCTM HAy4YHOU JIESTEeJIbHOCTH,
COTOBHOCTH OCYIIECTBIISITh MIPOCKTHYIO H
MCCIIEI0BATENbCKYIO JETEIbHOCTh WHANBUTYAIbHO
1 B IpYIIIIC.
OBagecHue

MO3HABATEIbHBIMU JCUCTBUSIMU:

YHUBEPCAIbHBIMU y4eOHBIMY|
B) paboTa ¢ nHpOpMaLneii:

- BJAJ€Th HABBIKAMU TOJYYEHHUs HH(DOpMAIH U3
MCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO|
OCYIICCTBIISATh TIOMCK, aHAJIN3, CUCTEMATU3AIMI0 U
MHTEpIPETAlN0 WHOOPMAIIMK PA3JIMYHBIX BUJIOB U
(bopM mpeacTaBICHHS;

- Cco3JaBaTh TEKCTHl B PA3MUUYHBIX (opMaTax ¢
ydeToM Ha3Ha4eHUs HHQPOPMALMM W  IIEJIEeBOU
ayIMTOPHH,

MPCACTABJICHWA U BU3YyalIU3alluu,

BbIOMpas

OLICHUBATh JOCTOBCPHOCTD, JETUTUMHOCTD

nH(popManuu, ee
MOPaIbHO-ITUYECKMM HOPMaM;

- HCIOJIb30BaThb CpCACTBA PIH(I)OpMElI.IPIOHHLIX H

COOTBETCTBUC IIPABOBBIM W

ONTUMAJIbHYIO  (opMmy]|

KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMM B  pEIIECHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  3a7a4 ¢ COOJIoJeHHEM
TpeOOBaHUN IPTrOHOMHKH, TEXHHKH OE30MaCHOCTH,
TUTHCHBI, pecypcocOepexeHus, TPABOBBIX U
PTUYECKUX  HOPM, HOpM  HWH(OOPMAIMOHHOU
0E30ITaCHOCTH;

peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN

1 HEpPaBEHCTB, PAaBHOCHIBHOCTb YPAaBHCHUH, HEPABEHCTB U

CUCTCM, pPallMOHAJIBHBIC, UWPPAUMOHAIBHLIC, ITOKAa3aTCJIbHBIC,

CTCIICHHBIC, J'IOl"apI/I(l)MI/ILICCKI/Ie,

YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMETH PCIIaTh YPaBHCHUA,

TPUTOHOMETPHUYCCKUCE

HEpPaBEHCTBA M CHUCTEMbl C IIOMOIIBIO PA3JIUYHBIX IPUEMOB;
[peuiaTh ypaBHEHUs, HEPABEHCTBA U CHUCTEMbl C MapaMETPOM;
[IPUMCHATH YpPaBHCHHA, HCPABCHCTBA, UX CUCTEMBbI I PCHICHUSA
MAaTCMATUYCCKUX 3a4a4 U 3a/1a4 U3 pa3JInYHbIX 06HaCT€I71 HAaYKH U
[PE€aIbHOM KU3HU;

YMETb CBOOOJHO ONEpPUPOBATh MOHATHUAMU: JBUKECHHUE,

napauleTbHBIA  MEepPEeHoc,
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE MOA0OMS, MOJO00HBIE

CUMMCTPHUA Ha IINIOCKOCTH W B

(urypsl; yMeTh pacro3HaBaTh paBHbIE U MOJO0OHBIE (DUTYDHI, B
TOM 4HCI€ B IPUPOE, YMETb
reoMeTpHUYECKre

HCKYCCTBEC, apXUTCKTYpPE;

MICII0JIb30BATh OTHOLICHUS,  HAXOJUTh
reoMeTpUUYECKHEe BEIUUMHBI (AJIMHA, Yo, IUIoNaab, 00BbEM) MpH
pELIeHNH 3a7a4d U3 JIPYruX y4eOHbIX MPEIMETOB U U3 pealibHOM

PKU3HU




- BJIAJICTb HABBIKAMH pPACIO3HABAHWUA W 3alllUThI

nHbopManuy, HWHPOPMAITMOHHOW  OE30MacHOCTH

JITMYHOCTH

OK 6. PaGoTtath B KOJIJIEKTHUBE
1 KoMaH e, 3 (HEKTUBHO
00IIaThCs ¢ KOJUIEraMu,
[PYKOBOJICTBOM,
MOTPeOUTENIMU.

FOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBBIKAMH y4€OHO-UCCIIEI0BATENBCKOM,
[MPOEKTHOM M COLMATIbHOM JIEATEIIbHOCTH;
OBnazieHue YHUBEPCATbLHBIMA KOMMYHUKATHBHBIMU

NICHCTBUSAMMU:
0) COBMECTHAS IS TCIIbHOCTD:
- MOHMUMAaTh W HCHOJB30BAaTh MPEUMYIICCTBA

KOMaHIHOW ¥ MHIMBUyaIbHOU pabOThI;

- [PUHUMATHh LIEJIM COBMECTHOW JEATEIIbHOCTH,
OpraHu30BbIBaTh U KOOPIUHUPOBATH JEUCTBUS IO
e¢ JIOCTIDKEHMIO: COCTaBJIATh IUIaH OCHCTBHH,
[pacrpeiesiaTh pOiau C YYETOM MHEHHN YYaCTHHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSX|
[pEabHOTO, BHUPTYAIBHOTO W KOMOWMHUPOBAHHOTO
B3aMMOJCHCTBUS;

- OCYILIECTBJATH IMO3UTUBHOE CTPATErHYECKOE
[OBEJICHUE B PA3JIUYHBIX CUTyalUsAX, IPOSBIISTH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

OBJIaIcHUE  YHUBEPCAIBHBIMU  PETYISITHBHBIMU
e CTBUSIMU

) IpUHSITHE ce0sl U IPYTHUX JIFOJICH:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JHOAEH

- YMETb OIIEpUPOBATH MOHATUAMMU: CIIy4alHBIN OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIUUCIIATH
BEPOSITHOCTb C  HCIOJNb30BaHUEM TIpadUuecKuX METOJIO0B;
NPUMEHATh (POPMYJIBI CIIOKEHHS W YMHOXXEHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIE (akThl W (OPMYJIBl TPU PEHICHWH 3371ad;
OLICHUBATh BEPOSITHOCTH PEaJbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4allHbIMM  BEJIMYMHAMM;, YMEHHE

IIPUBOAUTL  IIPUMEPHI

IIPOsABJIICHUA OOIBIINX 51
O6H.I€CTBCHHBIX SIBJICHHUAX,

- YMCTH CB06OI[HO OIICpUpOBaTh NOHATUAMU: CTCIICHL C ICJIBIM
KOpPCHb HaTypaJleoﬁ CTCIICHb C

CTCIICHDb

3aKOHa Yucell B IIPUPOAHBIX

IIOKa3aTCJIEM, CTCIICHU,

[PAIMOHAJIBHBIM  IIOKAa34aTCJIEM, C JOEHCTBUTEIbHBIM

(BEILIECTBEHHBIM)  IIOKa3aTejaeM, Jiorapugm

[KOCMHYC U TAHT'CHC ITPONU3BOJILHOI'O YHUCJIA,

Yuclia, CHHYC,

- YMeTh CBOOOJIHO OINEpPUPOBaTh MOHATHUAMU: IpadUK (PYHKIHH,
oOpaTHass QpyHKUMSI, KOMIIO3ULUS (PYHKUUMN, TUHEHHAs QyHKLNS,

KBaJgpaTU4Has (QYyHKUUS, CTerneHHas (QYHKOUS C  LeJIbIM
MokazaTeieM, TpPUTOHOMETpUYeckne  (QyHKUuH, oOpaTHBIE
TPUTOHOMETPUUECKHE ¢byHKIMY, nokaszaTenbHast u

imorapudmuyueckas GyHKIHUU; yMETh CTPOUTh Tpaduku GyHKIHH,
BBITIONHATE NpeoOpa3zoBaHus TpaduKoB (yHKIIHII;

- yMeThb MHCNOJNb30BaThb Tpadukd QYHKUMH A7 W3Y4YEHHUS
[IPOLIECCOB M 3aBUCHMOCTEW MpHU pPELIEHUH 3a7ady U3 JAPYrux
y4eOHBIX TMpEeAMETOB U U3

peanbHOM KU3HH;, BBIPAXKATH|
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[IpU aHAJIM3E PE3YJIbTATOB JAEATEIBLHOCTH;
- IPU3HABATH CBOE MPABO U MPABO APYTUX JIOJEH Ha
OIOKH;

- pa3BUBaTh CIIOCOOHOCThH MMOHUMATh MHP C ITO3HIINH]
IPYTroro 4esoBeKa

(hopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

- CBOOOJHO ONEPHPOBATH TMOHATHAMHU: YETHOCTh (DYHKIIHH,
byHKIUH, ¢byHKIUY,
MOHOTOHHOCTD (DYHKIIMH, DKCTpeMyM (YHKIWH, HauOouipliee H
HavMCHbIIEe 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE; YMETb
[IPOBOINTH UCCIIEIOBaHNE (DYHKIIUH;

- YMEThb HCIOJb30BaTh CBOWCTBA W Tpaduku QYHKIHHA s

IICPUOANIHOCTD OIrpaHU4YCHHOCTD

[PCLLICHUS] YpPAaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMu;
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH MHOXKECTBA pEIICHUM
YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

OK 11. Co0Omrongath A€I0BOMH
PTUKET, KYJIbTYpY U
[ICHXOJIOTHYECKHE OCHOBEI
OOIICHHSI, HOPMBI U TTpaBHIIa
[MOBEIECHMUS.

B 001acTH 3CTETHYECKOTO BOCIIUTAHHUS:

- OJCTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas
PCTETUKY ObITa, HAYYHOTO U  TEXHUYECKOTO
TBOpPUECTBA, CIHOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTH BOCHPHHMMATH pPa3jMuYHbIE BHJIb]
MCKYCCTBAa, TPAaJIWLMM W TBOPYECTBO CBOEro M
PYITMX  HAapoJOB,  OIIyIIATh
BO3/ICHCTBUE UCKYCCTBA;

- YOeXXIEHHOCTh B 3HAUUMOCTU [yl JIMYHOCTU U
00I11eCTBa OTEYECTBEHHOI'O U MHUPOBOT'O MCKYCCTBA,
DTHUYECKUX KYJIBTYPHBIX TPAaJULUKA U HAPOJHOIO

OMOIIMOHAJIBHOC

TBOpPYECTBA;

- TOTOBHOCTh K CAMOBBIPDQ)XCHHUIO B Pa3HbIX BHJIAX
MCKyCCTBa, CTPEMIICHHE IMpOSBIATH  KayeCTBA
TBOPYECKOM JIMYHOCTH;

OByaneHne yHUBEpCAIbHBIMH KOMMYHHKATHBHBIMU

EeICTBUSIMU:

- YMCTb OIICPUPOBATH HNOHATUAMHU: CPCIAHCC apHQ)MeTqucxoe,
HauOoNblIeeE M HaWMMEHbIIIEE 3HAa4YCHUA,
CTaHAApTHOC

Me/luaHa, pa3max,
Habopa;
uHpOpMalHIo,
Ha JuarpaMmax, TIpadukax,

OTPaKAIOIYI0 CBOMCTBA pEAJbHBIX IPOLIECCOB U  SIBICHUM;

crepeus,
YMEHHE

OTKJIOHCHHEC  4YHCJIOBOI'O

H3BJICKATDh, HHTCPIIPETUPOBATDH

[IPEICTABICHHYI0 B TaOIMLAX,

MpeACTaBIATh MHPOPMAIMIO C TOMOIIBI0 TAOJUIl U JAUArpamMm;

pCcCIeaoBaTh CTAaTUCTHYECKHE JAHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM IrpauyecKrX METOI0B U JIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATh IMOHATUSAMH: TOYKA, IpsMas, IJIOCKOCTD,
[IPOCTPAHCTBO, ABYIPAHHBIM Yroj, CKPEIIMBAIOIIMECH IPsMBIE,
[1apaJuIEIbHOCTh U MEPIECHAUKYISIPHOCTD IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY MPSAMBIMH, YTOJI MEXKIY NPSIMOU U TUNIOCKOCTBIO, YTOJI
MEXIy IUIOCKOCTSMH, PACCTOSHHME OT TOYKHM J0 IUIOCKOCTH,
[PACCTOSTHUE MEXAY IIPSMBIMU, PACCTOSTHAE MEXKY IUIOCKOCTSIMU;
- YMETh UCMOJIb30BaTh MPU PELICHUU 3a7ad U3Y4YeHHbIE (aKThl U
TEOpeMbl IJIAHUMETPUN; YMEHHE OLIEHUBATh pa3Mepbl 0OBHEKTOB

OKpYy’Karomero Mupa
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a) oOmeHue:

- OCYIIECTBIISITh KOMMYHHUKAIlMU BO BCeX cdepax|
KM3HH;

- pacno3HaBaTh HeBepOAIbHBIC CPEICTBA OOLICHHMS,
[MOHUMATh COITUAITBHBIX
KOH()JIUKTHBIX|

3HAaYCHHE 3HAKOB,
[pacro3HaBaTh PEINOCHUIKI

CUTYaIlui ¥ cMAT4aTh KOH(MIUKTHI,
- pa3BepHYTO W JIOTMYHO H3JIaratb CBOIO TOYKY|

3PCHHA C UCITOJIB30BAHUECM S3BIKOBBIX CPCIACTB

OK 12. IIposBasTh
HETEPIMMOCTb K
KOPPYILIMOHHOMY ITOBEJIEHUIO.

- OCO3HaHME  OOy4YalIIMMHUCA  POCCHICKOM
IpaXX1aHCKOU UACHTUYHOCTH;

- LCJICHAIIPABJIIEHHOE  pPa3BUTHE  BHYTPEHHEU
[MO3ULMU  JUYHOCTM HAa  OCHOBE  JYXOBHO-

HPAaBCTBEHHBIX ILIEHHOCTEW HapoJoB Poccuiickon

d)ej:[ep alnu, HCTOPUUYCCKUX n HaIlTMOHAJIbHO-

KyIbTYPHBIX Tpaauuuil, (OpMHUpPOBaHHE CHUCTEMBI

3HAYMMBIX  IEHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
QHTUKOPPYILIHOHHOTO MHPOBO33pPEHHUS,
[1paBOCO3HAHMS, JKOJIOTUYECKOU KYJIBTYPBHI,

CITOCOOHOCTH CTaBUTh LeJIn U CTPOUTH KU3HCHHBLIC
[1JIAHBbI,
B yactur PAKIAaHCKOTO BOCTIMTAHUA:

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB U
00513aHHOCTEH, yBaXKEHUE 3aKOHA U TPABOIIOPSIKA;

IIPHUHATHC TPAAUIUOHHBIX HallMOHAJIbHBIX,

00IIEUEI0BEYECKUX TYMaHUCTHYECKUX 151

JICMOKPATUYCCKUX HGHHOCTefI;

T'OTOBHOCTH IPpOTUBOCTOATH naCOJIOrun

- YMETh pelllaTh TEKCTOBBbIC 33Ja4d Pa3HBIX TUIOB (B TOM YHCIE
Ha IPOLIEHTHI, JI0JIM M 4YacTH, Ha ABM)KEHHE, pabOTy, CTOUMOCTD
TOBApOB W YCIyr, HAJIOTH, 3aJa4d M3 O0JacTU YIpaBICHHUS]
ITMYHBIMU U CEMEWHBIMH (DMHAHCAMH); COCTABJISTh BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA W MX CHCTEMbI MO YCJIOBHUIO 3aJauH,
ICCIIe10BaTh MOJIyYE€HHOE pelieHue u OIICHUBATH
[PaB/0M10I00HOCTh PE3yJIbTAaTOB;

*ymemv onepuposamv NOHAMUAMU: ONpedesieHue, aKCUOMd,
meopema, ciedcmeue, C80UCMB0, NPUZHAK, O0KA3AMENbCMEO,
pasnocunvHble  opmynuposku,  ymems  Popmyauposams
oOpamnoe U NPOMUBONONONHCHOE YMBEPHCOeHUe, NPUBOOUND
npumepol u KOHmMpnpumepbl, ucnonvsoeams  Memoo,
WMamemamuueckol  UHOYKYUU;  NPOGOOUMb  0OKA3AMENbHbIE
paccyxcoenus npu  peuleHuu 3a0ay, OYeHU8ambv J102UYECKYIO|
NpPAGUILHOCIE PACCYHCOCHU,

- *ymemo Cc80000HO onepuposams NOHAMUAMU
nociedosamenbHOCMb, apugmemuueckasi npoepeccus,
ceomempuueckas — npoepeccus, — OecKomeuHo — YOwvlearowas
ceomempuueckas npoepeccusi; ymemb 3a0asamo
noc1e008amenbHOCMuU, 8 MOM Yucie ¢ HOMOWbIO PEKyPPEeHMHbIX
dopmyn;

- *yumemsb gulOUpamv NOOXOOAWUL MeMOO O/ peulenus 3a0adu;
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PKCTPEMH3MA, HaI[MOHAJIM3Ma, KceHogoouw,
TUCKPUMMHALIMK 110 COLUAIBHBIM, PEIUTHO3HBIM,
[PacoOBBIM, HAIITMOHAJILHBIM IPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro 00IIecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o0mieo0pa3oBaTeabHOM
OpraHU3alMK U IETCKO-IOHOLIECKUX OpraHu3alusX;
- YMEHUE B3aUMOJICVCTBOBATh C COILMAJIbHBIMU
MHCTUTYTaMU B COOTBETCTBHHM C WX (YHKUMSIMHU U
HAa3HAYCHHUEM;

- TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOH
NesATEeIbHOCTH;

[MaTpUOTHYECKOTO BOCIIMTAHUS:

- chopMHpPOBAaHHOCTH POCCUHCKON TIpaskJaHCKOM
MIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Tiepen Poaunoi,
FOpJIOCTH 33 CBOM Kpai, CBOIO PoauHy, CBOM SA3BIK U
KYJIbTYpY, MPONLIOE u HAaCTOSLIEE
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuu;

- IIECHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM
CUMBOJIaM,  HUCTOPUYECKOMY U  IMPUPOJHOMY]
HacleAulo, NaMsATHUKaM, TPAAUIUsSM HapoJI0OB
Poccun, noctrxkenusim Poccuun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSAX U TPYIE;

- uneliHas yOeKJI€HHOCTh, TOTOBHOCTD K CITY>KEHHUIO
1 3amure OrTedyecTBa, OTBETCTBEHHOCTh 34 €r0
Ccyne0y;

OCBOCHHBIC  OOYYAIOIIUMHCS  MEXKIPEIMETHBIC

NOHUMAHUE 3HAYUMOCMU MAMEMAMUKYU 8 U3YUEHUU NPUPOOHBIX U
0OWeCMBEHHbIX NPOYeCcco8 U ABNEeHULl, YMemb PACNO3HABAMb
nposieenue  3aKOHO8 MAmeMamuku 6 UCKYyccmee, yMemb
NpUBOOUMsb NpuUMepbl MaAMeMamudeckux OmKpulmuli poCcCUliCKou
U MUPOBOU MAMEMAMUYECKOU HAYKU
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(peryisiTUBHBIE, [103HABATEJIbHBIE,
KOMMYHHKATUBHBIE);

- CHOCOOHOCTh ux HCIOJIb30BAHUS B
[I03HABATEIbHOM W COLMANbHOW  IpPaKTHKE,

FOTOBHOCTb K CaMOCTOSITEJIbHOMY IJIJAHUPOBAHUIO U
OCYILECTBIICHHIO yueOHO NeSITebHOCTH,
OpraHu3aiuy  y4eOHOro  COTpPYJHHYECTBA  C
[earornyeCKuMu pabOTHUKAMHU U CBEPCTHUKAMH, K|
y4acTUIO B

00pa3oBaTeNbHON TPACKTOPHH;

MMOCTPOCHUU WHIUBUTyIbHOU
- OBJIa/ICHUE HaBbIKaMH y4eOHO-

K CCIIeI0BATEILCKOM, MPOEKTHON U COIMalIbHOM
eITenbHOCTH

MOHATUST W YHUBEPCAJIbHBIE Y4eOHbIE JIE€HCTBHA

OK 10. Cob6aro1aTh OCHOBEI
310pOBOTO 00pa3a KU3HU,
TpeOOBaHUS OXPaHbI TPY/IA.

- HC IPUHUMATH HCﬁCTBHH,
OKpY>Karlollen cpere;

-  YMETh  IIPOrHO3UPOBATH
PKOJIOTMYECKHUE TOCIEACTBUS

IIPUHOCSIINE BpEJ

NICHCTBUM, IPEAOTBPALLATD UX;

HAIIPaBJICHHOCTU,

HEMAaTEepUaAIbHBIX PECYPCOB;
- OCYLIECTBIIATH  IIE€JICHAIPABICHHBIN

[epeHoca CpeICcTB W CHOCOOOB  NIEHCTBUS B

Mpo¢eCCHOHANTBHYIO CPENy;
- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO H

HEeOJIaronpusITHBICUHTETpall;  YMETh

- paClIUPUTL OIBIT ACATCIBHOCTH 9KOJIOTHYCCKOMHANOOBIINE W HAWNMCHBIIHE 3HAYCHMS (I)YHKI_II/II\/'I;

- p%pa6aTLIBaTL IJIaH PpCHICHUA HpO6HeMLI CIMaTCMAaTHYCCKOI'0O aHalIn3a,
YUETOM aHa/IM3a HMCIOIHUXCA MaTCpUATIbHBIX HWPCIICHUN

YMETb OIICpHUPOBATH TMOHATHUAMMU:
bynxums,

GyHKIUS, HenmpepbIBHAS
nepBooOpa3Hasi,
HaXoJUuTh

IMpOnU3BOaAHAA, onpeneneHHmﬁ

IMPOU3BOJAHBIC OJICMCHTAPHBIX

MpeANPUHUMACMBIX|(QYHKIIMM, HCTOJIb3YS CIPABOYHBIE MaTepHaNbl; HCCIEIOBATh B

HpOCTGfIH.IPIX cirydasax (I)YHKI_II/II/I Ha MOHOTOHHOCTb, HaXOJIHUTBH|

CTPOMTH

rpaduKkd  MHOTOYJIEHOB  C  HCIOJIb30BAaHUEM  amrmapara
NPUMEHATh TMPOU3BOAHYIO IpH|

3aJady  Ha  JIBIDKEHWE;  peliatb  IPaKTHKO-

OPUCHTHUPOBAHHBLIC 3aJa4d Ha HauOoOJIbIIINE U HANMEHDIIINE

IMOUCKBHAYCHU A, HA HAXOXICHUEC ITYTH, CKOPOCTHU U YCKOPCHUSA,;

- YMETb ONEpUPOBATh MOHATHSAMH: JIBH)KEHUE B INPOCTPAHCTBE,
Mo100HbIE (PUTYpBHI B MPOCTPAHCTBE; HCIOIb30BaTh OTHOLICHHE
[UIoIIaze MoBepXHOCTE M 00BEMOB MOAOOHBIX (uryp mnpu
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[IPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIEHOCTH, [pELIEHNH 3a]1a4;

- IpejJiaraTb HOBBIE MPOEKTHI, OLICHUBATh HACH C- YMETh BBIUMCISATH I€OMETPUUYECKHE BEIMYMHBI (IJIMHA, YTOJ,
[MO3ULIMK HOBU3HBI, OPUTHHAIBHOCTHU, MIPAKTUYECKOU[IIIIONIA b, 00bEM, IJIOMIA b TOBEPXHOCTH ), UCIIOJIb3YS U3YUCHHBIC
3HAYUMOCTH; (hOpMyJIbI U METO/IbI
- JaBaTb OLEHKY HOBBIM CHUTYyalllsiM, BHOCHTD
KOPPEKTHUBBI B JeSITeNIbHOCTbD, OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJIAM
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buna yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 328
B T.4.

OcHoBHoOe coJepkaHue 232
BT. 4.:

TEeOpeTUIecKoe o0yueHue 156
71a00paTOPHBIE U IPAKTUICCKUEC 3aHATHUS 76
caMmocTosiTeNbHas paboTa 00yJaromuxcst 96

IpomexxyTounas atrectamus (1uddepeHHATbLHBIN 324€eT)

4. TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEMETA

HanmeHoBaHMe pa3aesioB U TEM Makec. Jlekuuu, | [IpakTuy. | Camocr.

yuyeOHasi YPOKH 3aHATHA | padora
Harpy3kKa

Paszgea 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHO IIKOJIbI

Tema 1.1 Lenb 1 3a1a4n MaTeMaTHUKU IPU 6 4 2

OCBOCHHH CTeNHaIbHOCTH. Uncna n

BBIYUCIICHHSI

Tema 1.2 IIpoueHTHblE  BBIYMCICHUS. 6 4 2

YpaBHEHUs 1 HEpPAaBEHCTBA

Tema 1.3. [IpoLieHTHBIE BBIYMCIEHUS B 6 4 2

npodeCCHOHATBHBIX 3a/1auax

Tewma 1.4 Pemenue 3anay. BxonHol KOHTPOIb 6 4 2

Paznen 2 IlpsiMble W ILUIOCKOCTH B

npocrpancrBe. Koopaunatsl U BeKTOpHI B

NPOCTPAHCTBE

Tema 2.1. OCHOBHBIE TIOHSTHSI CTEPEOMETPHH. 6 4 2

PacnionoxeHne npsMbIX U IIIOCKOCTEN

Tema 2.2. [TapamienbHOCTb NPSMBIX, IPSIMOM U 6 4 2

IIIOCKOCTH, TNIOCKOCTEH

Tema 2.3. IlepneHIuKyJISIpHOCTb NPSIMBIX, 6 4 2

IPSIMOM M IUNIOCKOCTH, TUIOCKOCTEN

Tema 2.4. lleprneHauKkynssp ¥ HaKJIOHHAs. 6 4 2

Teopema 0 Tpex nepneHauKyIsIpax

Tema 2.5. KoopauHatsl M BEKTOpbl B 6 4 2

IPOCTPAHCTBE

Tema 2.6. IlpsMble M IUIOCKOCTH B 6 4 2
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IMPAKTUYCCKUX 3aaadax

Tema 2.7 Pemenue 3amau. Ilpsamele u 10 4
IUIOCKOCTH, KOOPJOMHATBI U  BEKTOPhl B

IPOCTPAHCTBE

Pazgen 3. OcCHOBBI TPHUIOHOMETPHH.
Tpuronomerpuyeckue pyHKIUH

Tema 3.1 Tpuronomerpuueckue QyHKIUN 10 4
POU3BOJILHOTO YIJIa, YUCIIA

Tema 3.2 OCHOBHBIE TPUTOHOMETPUUYECKUE 10 4
TOXKIECTBA

Tema 3.3 Tpuronomerpudeckue (GyHKIUH, HX 10 4
CBOWCTBA U rpaduKu

Tema 3.4 OOpaTHbIE TPUTOHOMETPHYECKHE 10 4
byHKIIMN

Tema 3.5 TpuroHomerpuueckue ypaBHEHUS U 2
HEpaBEHCTBA

Tema 3.6 Pemenue 3amau.  OCHOBBI 10 4
TPUTOHOMETPHH. Tpuronomerpuueckue

byHKIUN

Paznen 4. IlpousBoaHasi U nepBoodpa3Has

GyHkumnu

Tema 4.1 Ilonstue nponsBogHoil. @opmyssl U 6 4
npasuia qudQepeHIpoBaHUS

Tema 4.2 TloHarme o0 HENPEPBIBHOCTH 6 4
¢yHKIMK. MeTo1 THTEpBAJIOB

Tema 4.3 T'eomerpuueckuil u QusHuecKuii 6 4
CMBICJT TPOU3BOTHOM

Tema 4.4 MoHoToHHOCTHh GQYHKIMH. Touku 2
HKCTpEMyMa

Tema 4.5 MWccnemoBanue  (QyHKIUNA U 6 4
MOCTpOeHUE TpaduKoB

Tema 4.6 HauGonbumiee u HauMeHbIIEE 6 4
3HaYeHUs QYHKIHUU

Tema 4.7 HaxoxJIeHue  ONTUMaJIbHOTO 6
pesyibTata C IIOMOIIBIO TPOU3BOJHOM B

NPaKTUYECKHX 3a/1a4ax

Tema 4.8 IlepBooOpasHnast ¢pynkuuu. [IpaBuna 6 4
HaXOKJICHUS IEPBOOOPA3HBIX

Tema 49  Ilmomans  KpUBOJIMHEHHOU 6 4
tpaneuuu. Popmyna Herotona — Jleitbuuia

Tema 4.10 Pemenue 3anau. IlpousBonHas u 4
nepBooOpasHas QyHKIUH.

Pazgen 5. MHororpaHHMKd ¥  TeJja

BpallleHusl

Tema 5.1 Ilpusma, mnaparenenunen, Kyo, 8 6
nUpamMuia U UX CEYeHUs

Tema 5.2 IlpaBuinbHBIE MHOTOTPAaHHUKH B 6 4
KHU3HU

Tewma 5.3 [lunuuap, KOHYyC, Ap U UX CEYEHUs 6 4
Tema 5.4 O0beMbl U TUIOIIAAM TTOBEPXHOCTEH 10 4

TCII
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Tewma 5.5 ITpumepsl cumMmmeTpuii B mpodeccuu

N

Tema 5.6 Pemenue 3agau. MHOTOrpaHHUKU U
TeJla BpallleHus

Pa3znean 6. Crenmenn m kopHu. CreneHHas,
NOKAa3aTeJbHasA u  Jorapupmuyeckas
GyHkumMu

Tema 6.1 CreneHnHas (GyHKIHsI, €€ CBONCTBA.
[TpeoOpa3zoBaHne BBIpRXKEHUH ¢ KOPHSAMHU N-0i
CTEMEeHH

10

Tema 6.2 CBoiicTBa CTENEHU C PALlMOHAIBHBIM
U JICHCTBUTEIBHBIM ITOKA3aTEIsIMU

Tema 6.3  PemeHue  MppanMOHAIbHBIX
ypaBHEHUH

Tema 6.4 TIloka3atenbHas (QyHKIUSA, ee
corcTBa. llokaszarenbHble ypaBHEHHsS U
HEpaBEHCTBA

10

Tema 6.5 Jlorapupm umcma. CsoiicTBa
jorapu(MoB

Tema 6.6 Jlorapudpmuueckass (QyHKIHS, ee
coiictBa.  Jlorapupmudeckre  ypaBHEHUS,
HEPaBEHCTBA

10

Tewma 6.7 JlorapudMbl B TPUPOJIE U TEXHUKE

10

o

Tema 6.8 Pemenue 3amad. CreneunHnas,
nokasaresbHas u JiorapudpmMudeckas QyHKIIHH

Pa3nes 7. DineMeHTBHI TeOPUM BepOSITHOCTEM
W MaTeMATH4YeCKON CTATHCTHKH

Tema 7.1 CoObiTHE, BEpPOSATHOCTH COOBITHSL.
CrnoxeHne 1 YMHOKEHUE BEepOSITHOCTEN

10

Tema 7.2 BeposiTHOCTb B IpodecCHOHATBHBIX
3azaqyax

10

Tema 7.3 JluckperHas ciy4ailHas BEJIMYUHA,
3aKOH €€ pPaclpeneacHus

10

Tema 7.4 3agaun MaTeMaTHYeCKOH
CTaTHUCTHKU.

Tema 7.5 DnemMeHTBI TEOPUM BEPOSITHOCTEN U
MAaTE€MaTHYECKOW CTaTUCTUKHU

HUTOI'O:

328

156

76

96

IIpome:xkyTouHas arrecTauusi: nud.3aqer
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2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

Make. | Camocr. dopmup
Copnepxxanue yuyeOHOro marepuasia (0CHOBHOe M NPodecCHOHAIBLHO-
HaumenoBaHue pa3jie/ioB U . | yueona | padora | OO0bem yeMble
OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM
TeM | 4acoB | KOMIeTe
MOAYJb (IPH HAJIMYMH)
HArpy3 HIUU
Ka
1 2 3 4
Ochoenoe cooepircanue
Pa3znean 1. IloBTopeHue kypca 24 8 16
MaTeMaTUKHU OCHOBHOM
HIKOJIbI
Tema 1.1 Coneprxkanne yueOHOro Marepuasia
enp u 3anayn MmaTeMaTuky npy | Llens u 3aaun MaTeMaTUKU IPYU OCBOGHUH CIIEIUATIbHOCTH.
OCBOCHHUH CHeNUalbHOCTH. | ba3oBele 3HAaHWMA W yMEHHs] MO MaTeMaThuke B TMPOdECcCHOHATbHOW U B
Yucna ¥ BEIYUCIICHUS MOBCEIHEBHON eI TEIHLHOCTH. OK 03,
JelictBus Haa  MOJIOKUTEIbHBIMM W OTPHUIATEIBHBIMH  YHUCJIaMHU, C OK 04,
OOBIKHOBEHHBIMH U JIECATUYHBIMH JAPOOSIMHU. OK 08,
JleiicTBus co cTeneHsaMu, (OPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS OK 06,
KomOnHupoBanHoe 3aHATHE 6 2 4 OK 11,
Tema 1.2 Copepxanue yueOHOro MaTepuasa 6 2 4 OK 12
[IponieHTHBIE BbIYKCICHHA. | [IpocThie MPOIEHTHI, pa3Hble CIIOCOOBI MX BhIYMCICHUS. JInHeliHbIe, KBapaTHEIE,
VYpaBHEHUs U HEPABEHCTBA IpoOHO-TMHEHHbIE YPaBHEHUS U HEPABEHCTBA
KomOunnpoBanHoe 3aHsATHE 4
Tema 1.3. Ilpogpeccuonanvno-opuenmuposannoe cooeporicanue (cooepircanue
[IponieHTHBIE  BBIUMCIEHUS B | HPUKIAOHOZ0 MOOYIA)
npodeccnoHalbHbIX 3aa4ax [Ipoctele  w  cioxHBIE  TpOIEHTH.  [IpoIleHTHBIE  BBIYMCICHHS B

po¢eCCHOHAIBHBIX 3a71a9ax
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HpaKTI/ILIeCKOC 3aHATUC

Tema 1.4 Copepxanne yaeOHOT0 MaTepuana 6 2 4
Pemienne  3amau.  BxoaHo# | Beruncnenus u npeoOpa3oBaHus. YpaBHEHHsST W HepaBeHCTBa. ['eomerpusi Ha
KOHTPOJIb TUIOCKOCTH
KomOuHMpoBaHHOE 3aHATHE 4
KonrponsHas pabora
Paznen 2 [Mpsmbie " 46 14 32
IJIOCKOCTH B TPOCTPAHCTBE.
Koopaunatsl W BeKTOpbI B
NPOCTPAHCTBE
Tema 2.1. OcHoBuble nonstusa | Conepkanue yueOHOro MaTepuana 6 2 4
crepeomerpun. Pacnonoxenue | [Ipenmer crepeomerpun. OCHOBHBIE MOHATHSA (TOYKA, MpsMasi, IUIOCKOCTH,
MPSAMBIX U IIOCKOCTEHN npoctpanctBo). OCHOBHBIE aKCHOMBI  crepeomeTpuu. Ilepecekaromuecs,
napajyieIbHble M CKPEIIMBAIOLIMECS TMpsMble. YTON MEXIy TNpPSMBIMA B
npoctpancTBe. [lepneHauKyIsipHOCTh NPsAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIC
uryphi OK 03,
KomOunupoBaHHoe 3aHATHE 4 OK 08,
Tema 2.2. TIlapamnensHocTs | ConepxaHue yueOHOro Marepuasia 6 2 4 (O)IIE?%
NpAMBIX, IPSAMOM M IIJIOCKOCTH, | [lapamienbHble mpsiMas U TiockocThb. Onpenenenne. [Ipu3znak. CBoiicTBa.
IJI0CKOCTEN [TapannensHbie maockoctu. Onpenenenue. [Ipuznak. CpoiicTsa.
Terpasap u ero snementsl. [lapamnenenunenq u ero snemeHTh.. CBOMCTBa
MPOTHBOMOJOXKHBIX TpaHed U JuaroHaiei mnapamienenunena. Iloctpoenue
OCHOBHBIX CEYEHUI
KomOunupoBaHHoe 3aHATHE 4
Tema 2.3. Ilepnenaukynspaocts | Coaeprkanre yaeOHOTO MaTepraia 6 2 4
IPAMBIX, IPAMOM U IIJIOCKOCTH, | [lepnennukynsipabie npsivble. [lapasienbHbie MpsiMBIe, MEPIEHANKYISIPHBIE K
TUTOCKOCTEH rutockocTy. [Ipu3HaK MeprneHuKyISIPHOCTH MPSMOU U TFIOCKOCTH
KomOunupoBaHHoe 3aHATHE 4
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Tema 2.4. Ilepnenmukynsp u | ComepxaHue yueOHOTO MaTepuasa 6 2 4
HakJoOHHasg. Teopema 0O Tpex
e eH My IpaX Hepneimnxynﬁp U HakJoHHasA. Teopema o Tpex MepneHAUKYIIpax. YToll Mexay
MPSIMOU U TUIOCKOCTBIO.
VYron mexay miockocTsmMu. [leprneHaukynsipHble MI0CKOCTH.
Paccrosinust B mpocTpaHCcTBe
KomOuHMpoBaHHOE 3aHATHE 4
Tema 2.5. Koopmunatet wu | ComepxaHue yueOHOTro MaTepuasa 6 2 4
BEKTOPBI B IPOCTPAHCTBE JlekapToBBI KOOPIAMHATEI B IPOCTPaHCTBE. BekTophl B mpocTpancTBe. CliokeHne
M BBIUUTAHHWE BEKTOPOB. YMHOXKEHHE BekTopa Ha umcio. CkamsipHoe
Mpou3BeieHrne BeKTopoB. [Ipocreiimue 3agaun B KOOpAUHATAX
KomOuHMpoBaHHOE 3aHATHE 4
Tema 2.6. [Ipsamble u miockoctu | Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue 6 2 4
B MPAKTUYECKUX 3a/1a4ax HPUKTIAOHO20 MOOYIs)
B3aumHoe pacrnonioskeHre IpsMBIX B TpOCTpaHCcTBe. [lapalienbHOCTh MPSAMON U
IJIOCKOCTH, MapaJljIeIbHOCTh IIOCKOCTEH, MEePHNEHAMKYISIPHOCTh IIOCKOCTEH.
PacrionokeHre mpsMBIX M TJIOCKOCTEH B OKpYyXKawlleM Mupe (IpUpoe,
apXUTEKType, TeXHUKE). PerieHne npakTuKo-OpueHTUPOBAHHBIX 3a7a4
[IpakTudeckoe 3aHaTHe 4
Tema 2.7 Pemenue 3anmau. | ComepikaHue yaeOHOTO MaTepuaia 10 2 8
[Ipsimbie 51 IJIOCKOCTH, | PacmosioxkeHne npsAMbIX U IIJIOCKOCTEN B MpocTpaHcTBE. [leprneHanKyasspHOCTh U
KOOpAMHATBL M  BEKTOPBl B | MApa/UICIbHOCTh TPSIMBIX M IDIOCKOCTEH. JlekapTOBBI KOOpPJAHWHATHI B
MIPOCTPAHCTBE npocTpancTBe. BekTopsl B mpocTpaHcTBe. CIOKEHUE U BBIUMTAHUE BEKTOPOB.
YMHOKeHHEe BeKTopa Ha uncio. KoopanHaTel BeKTOpa
KoMbOuHMpoBaHHOE 3aHsTHE 8
KonTponbnas padora
Paznen 3. OcHoBBI 52 22 30 OK 03,
TPUTOHOMETPHH. OK 04,
Tpuronomerpnueckne OK 08,
pyHknmun OK 06,
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Tema 3.1 Coneprxkanne y4eOHOT0 MaTepuaia 10 8
Tpuronomerpuueckue GyHkuuu | Pagunannas mepa yria. [IoBopoT TOUYKH BOKpYT Havaia KoopauHat. OnpenesieHue
MIPOU3BOJILHOTO yTJa, Yhclia CHHYCa, KOCHHYCAa, TAHTCHCA U KOTaHTeHCa. 3HAKH CUHYCa, KOCHHYCa, TAHTeHCA U

KOTaHIeHCAa 110 YETBEPTAM. 3aBHCUMOCTh MEXIY CHHYCOM, KOCHHYCOM,

TAHT€HCOM M KOTAHT€HCOM OJIHOTO U TOTO )K€ yriia

KoMOuHMpOBaHHOE 3aHATHE 8
Tema 3.2 OcHoBable | ConepikaHue yueOHOTro MaTepuasa 10 8
TPUTOHOMETPUYECKHE Tpuronomerpuveckue TOXKIECTBA. [Tpeobpa3zoBanus npocTerimmx
TOXJIECTBA TPUTOHOMETPUYECKUX BhIpaxkeHUi. CUHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC YTIJIOB

ou-o

KoMOuHMpOBaHHOE 3aHATHE 8
Tema 3.3 Copepxanne yaeOHOT0 MaTepuana 10 8
Tpuronomerpuueckue GyHkuy, | OGIACTh ONpPEACTICHUS K MHOKECTBO 3HAUYCHUH TPUTOHOMETPUYECKUX (PYHKIIHH.
WX CBOWCTBA U rpaduku YérHOCTh, HEYETHOCTh, MEPUOJAUYHOCTh TPUTOHOMETPUYCCKHX  (YHKIUH.

CoiicTBa u rpaduku QyHKUIUN y = c0s X, y = sin X, y = tg X, y = ctg Xx. Cxxatue u

pacTsbkeHre rpaduKoB TPUTOHOMETPUUECKUX (PYHKITHI.

[Ipeo6pa3oBanue rpa)KOB TPUTOHOMETPUUECKUX (PYHKIIHIMI

KomOunupoBanHoe 3aHsTHE 4

[IpakTHyeckoe 3aHsATHE 4
Tema 34 Ob6patnbie | Conep:xanue yueOHOro MaTepuasia 10 8
TpUrOHOMeTpHYeckre QyHKuun | OOparHbie TpUroHOMeTpuueckue GpyHkIwn. X cBoiicTBa U rpaduky.

Komb6uHMpoBanHOe 3aHsATHE 8
Tema 3.5 Tpuronomerpuueckue | Conepxanue yueOHOro Marepuasia 2

YpaBHCHHA U HCPABCHCTBA

VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg x = a, ctg X = a.
PemreHne TpUTrOHOMETPUYECKMX YpPAaBHEHUN OCHOBHBIX THIIOB: IPOCTEHINNE
TPUTOHOMETPUYECKNE YPAaBHEHMS, CBOJALIMECS K KBAJpPAaTHBIM., pEIIAEMbIe
Pa3IoKEHUEM Ha MHOKHUTEIH, OJTHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUIECKNE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOe 3aHATHC

OK 11
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Tema 3.6 Pemenne 3amau. | ComepxaHue yueOHOTO MaTepuasa 10 2 8
OcHOBBI Tpuronomerpui. | [IpeoGpasoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne 4
Tpuronomerpuueckre GyHKIMH | TPUTOHOMETPUYECKUX YPABHEHHI W HEPABEHCTB B TOM YHKCJIC C HCIOJIb30BAHUEM
CBOWCTB (pyHKUUH
[IpakTuyeckoe 3aHsATHE 4
KonTponbnas pabora
Paznen 4. IlpousBoanass wu 54 12 42
nepBoodpasHasi QyHKUHMH
Tema 4.1 [Tonstue | Conepkanue yueOHOTO MaTepuana 6 2 4
npousBoaHoi.  @opmynsl M | [Ipupamenue aprymenta. [lpupamienue ¢yHKIuH. 3amadu, NPUBOASAIIME K
npaBwiIa quQhepeHIIMPOBAHUS MOHATHIO TPOU3BOAHOM. OrmpeneneHne MPOU3BOJHON. AJTOPUTM OTBICKAHHS
nipousBoiHOM. Dopmynsl quddepermupoBanws. [IpaBmia quddepeHupoBaHus
KoMOuHMpOBaHHOE 3aHATHE 4
[IpakTHyeckoe 3aHsATHE
Tema 4.2 [TonsTue o | Coxep:xanue yueOHOro Marepuasia 6 2 4 OK 03,
HEIPEPRIBHOCTH YHKUMH. | [TonsTne HenpepbiBHON (yHKIMU. CBolicTBa HempepblBHON (yHKIMU. CBs3b gi 82’
Meton unTepBaon MEXAYy HENpepbhlBHOCThI0O U AU(PPEpPeHIUPYEMOCThI0 (YHKIIMH B TOYKE. OK 1 2’
ANTopUTM pelIeHNs HEPAaBEHCTB METOJIOM MHTEPBAJIOB OK 1 0’
KomOunupoBaHHoe 3aHATHE 4
[IpakTHyeckoe 3aHsATHE
Tema 4.3 Coneprxanue yueOHOro MaTepuasa 6 2 4
I'eomeTpuueckuii 1 pu3MUecKkuii | ['eOMeTpHUSCKUI CMBICT TPOU3BOMHON (YHKIIUK — YIJIOBOW KOI(PPHUIIUEHT
CMBICII TPOU3BOHOMN KacaTelbHOU K rpaduky (GyHKIUU B TOUKE. YpaBHEHUE KacaTelbHOU K rpaduky
GyHKIUU. AJITOPUTM COCTaBJICHUS YPaBHEHMsI KacaTelbHOU K rpaduky QyHKIUU
y=f(x)
KoMbOuHMpoBaHHOE 3aHATHE 4
[IpakTuyeckoe 3aHsTHE
Tema 44 MounotonHocts | Coaep:xaHue yueOHOro MaTepuasna 2 2
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¢bynkuu. Todku s3kcTpemyma

Bospactanue u yObiBaHue (YHKIIMH, COOTBETCTBHE BO3pPACTaHUS M YOBIBAHHS
(GYHKIIMM 3HAKy TPOM3BOJHON. 3alayd HA MAKCUMyM U MUHUMYM. AJITOPUTM
UCCIeoBaHus (YHKIIMU U TOCTPOCHUS ee Tpaduka ¢ MOMOIBIO TPOU3BOIHOM

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.5 UccnenoBanue
byHKIUH u IIOCTPOEHHUE
rpadgukoB

Conepkanue y4eOHOro MaTepHuaia

HccnenoBanue GyHKIIMA HA MOHOTOHHOCTB M IIOCTPOEHUE IPahuKOB

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.6 HauOonbmee u

Copep:xanue yueOHOro MaTepuana

HauMEHbIIIee 3HayeHus | HaxoxaeHue HanOONbIIEr0o M HAMMEHbBIIEro 3HaYeHUi (YHKIUH, TOCTpOEHUE
byHKIIUN rpaMKOB € UCIOJB30BaHUEM arnapaTa MAaTEMaTHYECKOrO aHAIN3a
KomOunupoBanHoe 3aHsTHE
[IpakTnueckoe 3aHsATHE
Tema 4.7 Haxoxnenue | Ilpogheccuonanvno-opuenmuposannoe cooeprrcanue (cooepircanue

OIITUMAJIbHOT'O  pe3yJjibTaTa C
IIOMOIIBIO HpOI/ISBOI[HOI\/’I B
MPAaKTUYCCKUX 3a/ladax

HPUKTIAOHO20 MOOYI)

Haunmenbiiee 1 HanOoIbIlIee 3HAUCHUE (I)YHKI_II/II/I

[IpakTrueckoe 3aHsATHE

Tema 4.8  TlepooOGpa3znas
GyHKIUH. IIpaBuna
HaXO0XKJICHHUS MEePBOOOPA3HBIX

Coneprxkanue yueOHOT0 MaTepuania

O3HakoMJIEHHE C TIOHSATHEM MHTerpajia U nepBoodpaszHoit i pynkuun y=f(x).
Pemenue 3amau Ha CBA3b NEpPBOOOPA3HOM M €€ MPOU3BOAHON, BBIYMCICHHE
nepBooOpazHoil g naHHoOM (yHkuuu. Tabnauua dopmyn Ul HaXOXKJIEHHS
nepBooOpasHbIX. M3yueHne npaBuiia BEIYUCICHUS IEPBOOOPA3HOI

KomOunnpoBanHoe 3aHsATHE

Tema 4.9 TInomans
KPUBOJIUHEUHOM Tpanenuu.
®opmyna Herotona — Jleitbnuia

Conepxkanue yaeOHOro MaTepuania

3anayn, TPUBOJANINE K MOHITHIO OMPEIEICHHOTO MHTErpaja — O BBIUYMCICHHUH
IUIONIAM KPUBOJMHEHHON Tpamnenuu. [loHsTHe OmNpenenéHHOTo WHTErpaa.
I'eomeTpuueckuit U (pu3nUecKuii CMBICI OMpEeIeHHOro uHTerpana. dopmyna
Hrrorona — Jleionua.
Pemenne 3amau Ha NpUMEHEHUE WHTErpaia JUisl BBIYUCICHUS (PU3NYECKUX
BEJIMYMH U TUIOIIAACH

24




KomOuHMpoBaHHOE 3aHATHE 4
Tema 4.10 Pemenne 3amau. | ComepkaHue yueOHOTO MaTepuasa 4 4
ITpoussoanas u nepBooOpasHas | @opmynel ¥ npaBwia auddepeHuupoBanus. VccnenoBanue ¢GyHKIuU ¢
GbyHKIUH. MTOMOIIIBIO TPOM3BOIHOM. Hanbonbiee 1 HauMeHbIee 3HaYeHUs () YHKITUY.
Brruncnenue nepooOpaszHoii. [Ipumenenne nepBooOpa3Hoit
Komb6unupoBanHoe 3ansrue
KonTponbnas pabora
Pa3znea 5. 42 12 30
MHOrorpaHHUKM W Teja
BpallleHHs
Tema 5.1 [Tpu3ma, | Comeprxanue yueOHOTO MaTepuaa 8 2 6
napajuieNienumnesn, KyO, | [Ipu3ma (HakIOHHAs, TpsAMas, MpaBUiIbHasA) U e€ snmeMenThl. [lapamienenurne.
MUpaMHJIa U UX CEUCHUS CoiicTBa npsMoyronsHoro napamenenumnena. Ky6. [Tupamuna u e€ snemMeHThI.
[IpaBunbHas nupamuia
KomOunupoBanHoe 3aHsTHE 6
OK 03,
Tema 5.2 [IpaBunbubie | Conepxanue yueOHOT0O MaTepuasa 6 2 4 OK 06
MHOTOTPAaHHHKH B KH3HH [Inomank  MOBEpXHOCTH  MHOTOrpaHHUKOB.  IIpocTeifmme  xKomOuHANWK OK 1 2’
MHOTOTPaHHUKOB. BbIUnCIeHHE 3JEMEHTOB MPOCTPAHCTBEHHBIX (Guryp (péopa, OK 1 0’
JuaroHainu, yriel). [IpaBuiibHbIE MHOTOTpaHHUKA
KomOunupoBaHHoe 3aHATHE 4
Tema 5.3 Ilpogpeccuonanvho-opuenmuposannoe cooeprrcanue (cooeporcanue 6 2 4

HwmuHap, KOHYC, Imap W HX
CEYEeHUs

HPUKIAOH020 MOOYJ1:1)

Hununanp, xonyc, cpepa u map. OCHOBHBIE CBOMCTBAa MIPSIMOIO KpPYrOBOTO
LHWINHApA, TNPSMOr0 KpPYroBOro KoHyca. IM3o00paxeHue Tenl BpalleHUs Ha
wiockoctu. [IpencraBnenne 00 yceu€HHOM KoHyce. CeueHHs KOHyca
(mapasuieabHOE OCHOBAHMIO M IPOXOJAIIEE Uepe3 BEPIIMHY), CEUeHUs LMIMHIPA
(mapanienbHO M NEPIEHAMKYISIPHO OCH), CeueHUsX mapa. Pa3Béprka nuimHapa
1 KOHYycCa
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[IpakTyeckoe 3aHsATHE 4
Tema 5.4 O0bembl u momanu | ComepxaHue yueOHOTO MaTepuasa 10 2 8
IIOBEPXHOCTEH Tell O6wvem mpsiMoyronpHOro mnapamienenunena. O6vem kyba. OOBeMbl MpsMON
npu3Mbl 1 wnHApa. O0beMbl nUpamMuibl U KoHyca. O0beM mapa
KomOuHMpoBaHHOE 3aHATHE 8
Tema 5.5 Ilpumepsl cummerpuii | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepoicanue 10 2 8
B ipodeccuu NPUKIAOHO20 MOOY/A)
[ToHATHE O CUMMETpPUU B MPOCTPAHCTBE (LICHTpaIbHAsI, OCEBasi, 3epKaIbHAs). 4
O060011eHre MpeACTaBICHUI 0 MPaBUJIBHBIX MHOTOTpaHHHUKaX (Terpa’ip, KyoO,
OKTa3/p, 10JIeKad/Ip, UKOCASP).
ITpumepsl cummeTpuii B mpodeccun
[IpakTuyeckoe 3aHsATHE 4
Tema 5.6 Pemenne 3amau. | ComepxaHue yueOHOTro MaTepuasa 6 2 4
MuororpanHuKy 1 TeMa | OGpeMpl 1 LIOMIAM TOBEPXHOCTH MHOTOTPAHHHKOB H TEJ BPAILLICHHS
BpatieHuA KomM0uHMpoBaHHOE 3aHsTHE 4
KonTtponsHas pabora
Paznen 6. CreneHu M KOpPHHU. 68 16 52
CreneHHasi, moka3aTejJbHasi U
Jorapupmuyeckas QyHKIUUH
Tema 6.1 Crenennas ¢yukmwms, | Comepikanne yaeOHOTO MaTepuaia 10 2 8
ee cBoicTa. lIpeoOpasoBaHuC | [JonsTHe KOpHS n-Oif CTeNeHH U3 AeHCTBUTENbHOTo uucaa. dynkmun y = VX SE gj’
BBIDOKCHUH C KOPHAMH N-OH | yx cBoiictBa u rpaduku. CBoifcTBa KOpHS n-oif cremenm. IIpeo6pasoBaHnme OK 08’
CTCIICHU HMPPALMOHAIIBHBIX BBIPAXKCHUIN OK 1 1’
KomOunupoBanHoe 3aHiTHE 8 OK 1 0’
Tema 6.2 CoiictBa crenenu c¢ | Coaeprkanue yaeOHOTO MaTepraia 6 2 4
panroHaTEHBIM u | [loHsATHE CTeNeHHW C palMoOHAIBHBIM ToKa3areieM. CTemneHHble (YHKIMH, MX
JNEHCTBUTEIBHBIM ITIOKA3aTEISIMU | CBOMCTBA U TpadUKH
KomOunupoBaHHoe 3aHATHE 4

Tema 6.3 Pemenne

Copepxanne yueOHOT0 MaTepuana

26




UPPALMOHATILHBIX YPaBHEHH

PaBHOCUIIBHOCTH UppaIMOHANBHBIX YPaBHEHUNH. MeTOAbl UX pellIeHus

Komb6unupoBanHoe 3ansrue

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 6.4 [TokazarenpHas | Comepxkanue yaeOHOTo MaTepuana 10
byHKIHS, ee cBoiicTBa. | CTemeHb C MPOHM3BOJBHBIM JICHCTBUTENBHBIM TOKa3areneM. Ompenenenue
IlokasaTtenbHble YpPaBHEHUS U | MIOKa3aTeNbHOM (YHKIMM W €€ CBOHCTBa. 3HAKOMCTBO C IIPUMCHEHUEM
HEpaBeHCTBA nokasareinbHOW (yHKIMH. PerieHne moka3aTeNbHBIX YypaBHEHHl METO/I0M
ypaBHUBAaHMS  TOKa3aTelield, METOJOM BBEACHHMS HOBOW  TEpEMEHHOM,
¢dbyHKIIMOHATBHO-TpauuecKuM MeToJoM. Perienre nmokazareabHbIX HEPAaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.5 Jlorapudm uwncna. | Comepxanue yueOHOro MaTepuasa 8
CoiicTBa norapudmon Jlorapudm yucna. Cpoiicta norapudmos. Onepaiius JorapupmMupoBaHus
Komb6unupoBanHoe 3anstue
Tema 6.6 Jlorapudmuueckas | Conepkanue yueOHOro MaTepuaia 10
byHKIIHS, ee cBoiicTBa. | Jlorapupmuueckass ¢yHKIMs u ee cBoictBa. [loHATHe norapudMuU4ecKoro
Jlorapumuueckne ypaBHEHUs, | ypaBHeHUs. Omepaius MOTECHIUPOBAHUSA. TpPU OCHOBHBIX METOAA pEIICHHUS
HEPaBEHCTBA JOorapu(MHUUECKUX  ypaBHEHHIL: (GyHKIMOHAIbHO-TpaQUUECKUN,  METOA
MOTEHIIMPOBAHUS, METOJl BBEIEHUS HOBOW mepeMeHHOH. Jlorapudmuueckue
HEpaBEHCTBA
KomOunupoBaHHoe 3aHATHE
Tema 6.7 Jlorapudpmsl B | Ilpogheccuonanvno-opuenmuposannoe cooeprrcanue (cooeporcanue 10
MIPUPOJIE U TEXHUKE HPUKTIAOHO20 MOOYNA)
[Ipumenenue norapudma. Jlorapudmuueckas cnupanb B mnpupone. Ee
MaTeMaTU4YECKUEe CBOMCTBA
[IpakTnueckoe 3anaTue
Tema 6.8 Pemenue 3amau. | CongepxaHue yueOHOro Marepuasia 6

CrenenHas, IIOKa3aTelbHas |
norapudmuueckas GyHKIUN

CrenenHas, nokaszarenabHas 1 Jorapugmuueckas GyHkuuu. Pemenve ypaBHeHU

KomOunupoBanHoe 3aHsATHE

KonrtponsHas pabora
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Pazngen 7. DiemMeHTHI TeopuH 42 12 30
BepOsATHOCTEM U
MATeMAaTHYeCKOi CTATUCTUKH
Tema 7.1 CooOpiTue, | Comepxanue yueOHOTo MaTepuana 10 2 8
BEPOSITHOCTD coObITHA. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TEOpeMbl O BEPOSITHOCTH CYMMBI
Cnoxenue 51 YMHOXKEHHUE | COOBITUN. YCJOBHAs BEpPOATHOCTh. 3aBUCHMbIE W HE3aBHUCHMBIE COOBITHS.
BEPOSTHOCTEH Teopembl 0 BEpOSITHOCTH MPOU3BEICHHS COOBITUI
KomOuHMpoOBaHHOE 3aHATHE 8
Tema 7.2 BepostHocts B | Ilpogheccuonanvno-opuenmuposanmnoe cooepirrcanue (cooepoicanue 10 2 8
npoeCCHOHATTBHBIX 3a/1a4ax NPUKIAOHO20 MOOY:) OK 04,
OTHOCHUTENbHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTH. CTaTHCTHUECKOE OK 08,
orpeaeneHue BepossTHOCTH. OIeHKa BEPOSITHOCTH COOBITHS OK 11
[IpakTuueckoe 3aHaTue 8
Tema 7.3 Huckpernas | Conepkanue yueOHOT0 MaTepuana 10 2 8
CllyyaiiHas BEIW4YMHA, 3aKOH €€ | Bunapl ciydaiinpix BennuuH. OnpeneneHue AUCKPETHOM cilydailHON BETMYMHBI.
pacrpeneneHus 3aKkoH pacrpeneiaeHusl AUCKPETHOM ciydaiiHON BenuuuHbl. Ee uwncioBble
XapaKTePUCTHKH
[TpakTHUECKOE 3aHATHE 8
Tema 7.4 3anaun | CozmeprkaHue yueOHOTO MaTepuana 8 2 6
MaTeMaTHYeCKOM CTaTUCTUKH. IlepBuynas 0O6paboTKa CTATUCTMUYECKUX JaHHBIX. UHCIIOBBIE XapaKTEPUCTHKHU
(cpennee apudmeTHUecKoe, MeIMaHa, pa3Max, nucnepeus). Pabota ¢ Tabnunamu,
rpadukamu, quarpaMmmamMmu
[IpakTHUECKOE 3aHATHE 6
Tema 7.5 DOnementsl Teopuu | Buabl coObITHIA, BEpOATHOCTH COOBITHI. CllOXKEHHE U YMHOXKEHHE BEPOSITHOCTEH. 4 4

BEPOATHOCTEMN 51
MaTeMaTUYECKON CTaTUCTUKU

I[I/ICKpCTHaSI cnyqaﬁHaH BCJIMYHNHA, 3aKOH €€ paclupCACICHUA. 38.,[[3‘-11/[
MaTeMaTUUEeCKON CTaTUCTHUKH.

HpaKTI/I‘-ICCKOC 3aHATUC

IMpomexyTounas arrectanus (1uddepeHHATBHBIN 324€T)
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Bcero:

328

96

232
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHON JUCHUILTHHBI

3.1. MaTepuaJbHO-TeXHHYECKOE 00ecneyeHue

Peanmzanuss mporpamMmbl  y4eOHOW  AMCHMIUIMHBI — MPOW3BOAUTCA C  TPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJIOTHI U TpeOyeT HaIuuus 3JIEKTPOHHON 00pa3oBaTenbHON cpeibl; Y4eOHOTO
KaOuHera.

O6opynoBanune y4eOHOro KabuHeTa:

e KJIaCCHAs JIOCKa;

® [10CaJ0YHBIC MECTA IO KOJIMYECTBY O0YHAIOIINXCS;

e pabouee MeCTO IPENOAaBATENS;

e yueOHO-TIpaKTHUECKOe 000pyIOBaHHE, HEOOXOJUMOE ISl POBEACHUS MPEIYCMOTPEHHBIX
IIporpaMMoil npakrtuyeckux 3anatuil. B coorserctBue ¢ m.4.4. ®I'OC CIIO nonyckaercs
3aMeHa 000pYyI0BaHUS €ro BUPTYaJIbHBIMU aHAIOTaAMH.

TexHu4eckue cpeacrsa o0y4eHus :

®  KOMIIBIOTEPHI C BBIXOJOM B ceTh Internet;

e cailr «JIuuHas cTynus» € BO3MOXHOCTBIO padOThI C AJIEKTPOHHBIM 00pa30BaTENIbHBIM
pecypcoMm;

®  DJIEKTPOHHbIC OUOINOTEUHBIE PECYPCHI.

YyeOHO-MeTOANYECKOE 00ecmeyeHne TUCHUILINHEBI:
* METOJIMYECKUE YKA3aHUs 110 OPraHU3alMy PAKTUYCCKUX 3aHSITHH;
* METOJIMYECKUE YKa3aHUS TI0 CAMOCTOSTEIILHOM padoTe.

3.2. UndopmannoHHoe obecrniedeHne peain3aluu NporpaMmmbl

OcHOBHbIE HCTOYHUKH

1. Mepznsax A.I'., Homuposckuit JI[.A., [lonskoB B.M. Marematuka. Anrebpa u Havasna
MareMmarnueckoro a”ammsa. 10 kmacc. / moxn pemakmuend [lomonbckoro B.E. -
AxunonepHoe obuiecto «M3narenscTo «IIpocsemenue»

2. Mep3nsk A.I'., Homuposckuii J[.A., [TonsikoB B.M. Maremaruka. ['eomeTpus. 10 kmacc. /
non penakuueit Ilogonsckoro B.E. - Axuumonepnoe oOmectBo «M3natenbcTBo
«IIpocsemenne»

3. Mep3nsak A.I'., Homuposckuii [I.A., IlonskoB B.M. Matemaruka. Anrebpa u Havana
MaTeMaruuyeckoro ananusa 11 kmacc. / moa penakuueit [Togonsckoro B.E. - Akiinonepnoe
obmmectBo «M3narensctBo «IIpocBerienne

4. Mepznsk A.I'., Homuposckuii [[.A., [lonskos B.M. Maremaruka. Anrebpa u Haudana
maTteMaTHueckoro aHanuza 11 kmacc. / mon penpakuueit Ilogonsckoro B.E. - AkunonepHoe
obmectBo «M3naTenscTBO «IIpocBerienne»

DIeKTPOHHBbIE U3IAHMS

1. Beepoccuiickue natepreT-onmumuansl. - URL: https://online-olympiad.ru / (nara
obpamenust: 12.07.2022). - TekcT: 3MeKTPOHHBIH.

2. Enunas xoyutekius mudpoBbix 00pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara obparienus: 08.07.2022). - TekcT: 37EKTPOHHBIH.
3. NudopmarmonHas cucrema «EIMHOE OKHO I0CTYIa K 00pa30BaTeIbHBIM pecypcamy. -

URL: http://window.edu.ru/ (mara ob6pamienus: 02.07.2022). - TekcT: 37EKTPOHHBII.
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4. Hayunas snekrponnas 6udaunoreka (HOB). - URL.: http://wwwe.elibrary.ru (nara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIMH.

5. OtkpoIThIH KOJLIEK. Matemaruka. - URL: https://mathematics.ru / (nara oopamienus:
08.06.2022). - TekcT: 3NeKTPOHHBIH.

6. [ToBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIMH.

1. CrpaBOYHUK 110 MaTEMaTUKe JIJIsl IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara obparmienus: 12.07.2022). - TekcT:
JJIEKTPOHHBIN.

8. Cpenusis MaremaTuyeckast uHTepHeT mkoia. - URL: http://www.bymath.net/ (narta

obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. ®enepanbusbiii mopran «Poccuiickoe oopasoBanue». - URL: http://www.edu.ru/ (mara
obpamienust: 02.07.2022). - TekcT: 3JeKTPOHHBIH.
denepanbHbIii IEHTP HHOOPMAIIMOHHO-00pa3oBaTelbHbIX pecypcos. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: 37IeKTPOHHBII

[IporpammHuoe oGecnieuenue:

[IporpamMHOe oOecrieueHue, SBISIOMICECS YaCThIO DIIEKTPOHHOH HMH(OPMALMOHHO-
00pa3oBaTensHOM cpeibl U 0a3upyroleecs Ha TeJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHUSX

- KOMIIBIOTEPHBIE 00yUYaIOIINEe MPOTPAMMBI;

- TPEHUHT'OBBIE U TECTUPYIOIIUE MPOTPAMMBbIL;

- UHTEJJIEKTYaJIbHbIE POOOTU3UPOBAHHBIE CUCTEMBI OIEHKH Ka4eCTBA BHITIOJHEHHBIX pa0oT.

[Iporpamma ympaBnenusi obOpaszoBarenbHbIM Mpoueccom B DUOC (Mudopmanmnonnas
texHosorus. [Iporpamma yrpasnenust oopazoBarenbHbIM mporieccoMm. KOMBAT).
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4. KOHTPOJIb U OLIEeHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATEeIbHOM TN CHUNIMHBI

KOHTpOJIb H OIICHKAa

pe3yNbTaTOB

OCBOCHU

o0m1eo0pa3oBaTeIbHOM

JUCHUITIINHBI

PacKphIBAIOTCS 4epe3 AUCHUILTUHAPHBIC Pe3yNabTaThl, HAaIpaBJICHHbIE HAa (OpPMUpOBaHUE OOLIMX U
npoeCCHOHATBHBIX KOMIETEHIUI 10 pa3/iesaM U TeMaM CO/IEep)KaHus yaeOHOro MaTepHara.

O01mme kKoMneTeHNHA Pa3zgen/Tema THun oeHoYHBIX
MeponpusiTUs
OK 3. IIpunuMaTh pemieHus B P1,Temal.1,1.2,1.3,1.4. | lllryaupoBanue
CTaHJAPTHBIX U HECTaHIAPTHBIX P 2, Temnr 2.1, 2.2, 2.3, 2.4, TecTuposame

CUTyallusX U HCCTH 3a HUX
OTBCTCTBCHHOCTD.

2.5,26,2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temr1 4.1, 4.2, 4.3, 4.4,
45,46,4.7,4.8,4.9,4.10

P 5, Temnr 5.1,5.2, 5.3,

BrinosiHeHne NpaKkTHUYECKUX
3aJaHuu

Kontponsnas padora

Brmmonnenune 3amanui Ha

dK3aMeHE
54,5556
P 6, Tems! 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7,6.8
OK 4. Ocy1iecTBiTh NOUCK U P1,Temal.1,1.2,1.3,1.4. | llrynupoBanue
HCITOJIb30BaHue HH(OpMaInH, P 3, Temnr 3.1, 3.2, 3.3, 3.4, TecTuposante

HeoOXoauMoM 17151 3((HEKTUBHOTO
BBITIOJTHEHUS TPO(ECCUOHANTBHBIX
3a/1a4, mpoeccnoHalIbHOTO U
JTUYHOCTHOTO Pa3BUTHSI.

3.5,3.6

P 6, Temr1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8

P7, 6 Tems1 7.1,7.2,7.3,7.4

BrmonHerne mpakTHYeCKUX
3aJaHuH

KonrponbHas pabota

BrinonHenue 3aaHui Ha

OK3aMCHC
OK 8. CamocTosTENBHO P1,Tema 1.1,1.2, 1.3, 1.4. | lryaupoBanue
ONpEeNENATh 3a/1a4u P 2, Temnr 2.1, 2.2, 2.3, 2.4, Tectuposanme

npohecCHOHANBHOTO U
JUYHOCTHOTO Pa3BUTHS,
3aHMMATbCA CaMOOOpa30BaHUEM,
OCO3HAHHO IJIAHUPOBATh
MOBBIIICHUE KBATU(UKAIUH.

25,26,2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Tems1 4.1, 4.2, 4.3, 4.4,
45,46,4.7,4.8,4.9,4.10

P 6, Tems1 6.1, 6.2, 6.3,

BrmonHeHne mpakTHYECKUX
3alaHuN

KonrponbHas pabota

BrinonHenue 3a1anui Ha

3K3aMEeHE
6.4,6.5,6.6,6.7,6.8
P7,Temr1 7.1,7.2,7.3, 7.4
OK 6. PabGoTaTh B KOJUIEKTUBE U P1,Temal.1,1.2,1.3,1.4. HTynupoBanue
KoMaHze, Yp(HEeKTUBHO 00IIaThCS P 2, Temn1 2.1, 2.2, 2.3, 2.4, Tectnposanme

C KOJUIETraMH, PyKOBOJICTBOM,
MOTPEOUTETISIMHU.

2.5,26,2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
45,46,4.7,4.8,4.9,4.10

P 5, Temnr 5.1, 5.2, 5.3, 5.4,

BBIHOHHGHI/IG HpaKTI/I‘-IeCKI/IX
3ajaHuN

Kontponbsnas pabora

Brimonnenue 3amannii Ha
JK3aMeHe
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5.5,5.6

OK 11. CobmronaTs neiroBoit
JTUKET, KYIbTYPY U
[ICUXO0JIOTMYECKUE OCHOBBI
0OIIIeH s, HOPMBI U IpaBHUIIa
[IOBEAECHUS.

P1,Temal.1,1.2,1.3,1.4.
P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temr1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8

P7, Temn1 7.1,7.2,7.3,7.4

IIryauposaHue
Tectuposanue

BrImtotHeHHE TPaKTHIECKUX
3aJaHuN

KoHTtponsHas padota

Brimonnenue 3aganuii Ha

3K3aMeHe
OK 12. IlposiBnsats nerepnumocts | P 1, Tema 1.1, 1.2, 1.3, 1.4. | Iltynuposanue
K KOPPYNIIMOHHOMY MOBEICHHUIO. P 4, Temnr 4.1, 4.2, 4.3, 4.4, TecTuposame

45,4.6,4.7,4.8,4.9,4.10
P 5, Temrr 5.1,5.2,5.3,5.4,
55,56

BrmonHeHne mpakTHYeCKUX
3aJaHuN

KonTponsHas pabora

BrinonHenue 3agaHnui Ha

OK3aMCHEC
OK 10. CobnrogaTh OCHOBBI P 2, Temnr 2.1, 2.2, 2.3, 2.4, | lltyaupoBanue
37I0pOBOTO 00pa3a *KU3HH, 2.5,2.6, 2.7 Tecrapopasme

TpeOOBaHUS OXPAHbI TPY/A.

P 4, Temr1 4.1, 4.2, 4.3, 4.4,
45,46,4.,4.8,4.9,4.10

P 5, Temrr 5.1,5.2,5.3,5.4,
55,56

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8

BrmonHeHne mpakTHYECKUX
3aJaHuN

Konrponbhas pabota

BrinonHenue 3aaHnui Ha
SK3aMEHE
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