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1. OBLIAA  XAPAKTEPUCTHUKA PABOYENL TIPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOUN YYEBHOUA JANCHUITINHBI
OV /.12 MaremaTuka

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe OCHOBHO# mNpodeccuoHaIbHOM

o0pa3oBaTe/IbHOM MPOrpamMMbl

OO6mieoOpazoBaTenpHas AUCHUILIMHA «MaremaTukay SIBISETCS YacThIO
00111e00pa30BaTENBHOIO UKIA 00Pa30BaTENbHON MPOTPAMMBI IO CIIEIUATBHOCTH
26.02.06 DkcrutyaTaius CyJ0BOT0 AJIEKTPOOOOPYI0BAaHUS U CPEACTB aBTOMATHKHU.

[Tpu peanmzaruu coaeprkanus o0Ieo0pa3oBaTEILHON YUeOHOW AUCIIUTUTAHBI
«Marematuka» B npenenax ocBoenus [IIICC3 CIIO na 6a3e 0CHOBHOTO OOIIETO
o0pa3oBaHus C MOJYyYCHHEM CPEAHEro o0IIero oOpa3oBaHuUs MO CIEIUATbHOCTH
26.02.06 DkcrutyaTaiysi CyJI0BOTO 3JI€KTPOOOOPYIOBAHUS U CPEJICTB aBTOMATUKHU
oOuuit 00beM yueOHOM Harpy3ku oOyudaromierocs: 348 4acoB, U3 HUX ayJUTOpPHAs
(oOsi3aTtenbHas) ydeOHass Harpy3ka oOydarommxcs 312  d4acoB, BKiIOYas
IIPAaKTUYECKUE 3aHATHS, — 1 14 Jacos.

1.2. Ilean u niiaHupyeMble pe3yJIbTaThl 0CBOEHUS! U CUHIIHHbI

Conepxanue IPOTPAMMBI 00111600 pa30BaTEIbHOM JTUCIIUTIINHBI
«MaremaTuKa» HaNpaBlIEHO HA JOCTHKEHHE pE3yJbTaTOB €€ W3YYCHHS B
cootBercTBUM € TpeOoBaHusmu @DPI'OC COO c¢ yderoM mnpodeccuoHaIbHON
HarnpasieaHoctn OI'OC CIIO.

1.2.1. Tlnanupyemble pe3yJbTaTbl OCBOEHHUsSI 001Ie00Pa30BaTEJbLHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO Ha ocHoBe PI'OC COO.

Oco6oe 3HaueHne TUCIMIUIMHA uMeeT npu hopmupoBannu u pazsutuu OK u
K.



Kox v HanmenoBanue
(popmupyembIX
KOMIIeTeHITH I

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUNIHHBI

Oo0mrue

JAucuumyimHapHble (MpeaMeTHbIe)*

OK 01. Beibupats cioco0sl
pelieHus 3aaa4d
npodeccnoHaTBEHOMI
JEATSILHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

JIngHOCTHEIE PE3yiIbTaTbl OOJDKHBI OTpaXaTb B YaCTHU
TPYAOBOI'O BOCIIMTAHUSA:

-TOTOBHOCTh K TpyNly, OCOBHAHUE  IIEHHOCTHU
MacTepcTBa, TPYI0I00ue;

- TOTOBHOCTh K AKTHUBHOM JIeATEIbHOCTH
TEXHOJIOTUYECKOW W COLMAJIbHOW  HAMpaBIIEHHOCTH,
CIOCOOHOCTh HMHHIIUUPOBATH, MJIAHUPOBATH u

CaMOCTOSITENILHO BBIMONHITH TaKyl AESTEIbHOCTD;
- HWHTEpeC K pas3nuyHbiM cdepaM npodeccuoHaTbHOM
JeSITeIbHOCTH

MeranpenMeTHbIe pe3yabTaThl JOJKHBI OTPAKaTh:

OBrnaneHue  yHUBEpCaJIbHBIMU y4eOHBIMH
II03HABATEILHBIMH JCHCTBHUSIMH.

a) 0a30BbIC JOTHYECKUE ICHCTBHS:
-CaMOCTOATENILHO  (pOpMYyNIHUpPOBaTh,  AKTYaJTM3UPOBATH

npooJIeMy, pacCMaTPUBATh €€ BCECTOPOHHE
-yCTaHABJIMBATh CYIICCTBCHHBIN NPHU3HAK WM OCHOBAHHE
JUIsl CPAaBHEHMSL, KJIacCU(UKAUKN U 0000IEeHUS
-OMpeIeIATh [EIH JeATeIbHOCTH, 33aBaTh IMapaMeTphl H
KPUTEPUH UX JTOCTHIKCHHS
- BBIBIATH  3aKOHOMEPHOCTH U
paccMaTpUBaeMbIX SBICHHSIX
- BHOCHUTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHUBATH
COOTBETCTBHE pE3YJIbTATOB IENSIM, OIICHHBATh PHUCKH
MHOCJIEACTBUN NEITEILHOCTH
- - pa3BHBaTh KPEATUBHOE MBINUICHHE IIPH PEIICHUN
KU3HEHHBIX TIPOOIIeM

0) 0a30BBIC MCCIICIOBATEILCKUE JACHCTBUS:

MNPOTHUBOPECUHA B

- BJAJeTh HaBBIKAMH  Y4eOHO-HCCIEIOBATEIILCKOW U
HpOGKTHOI\/II ACATCIIbHOCTH, HaBbIKaMH pasp€iCHuAd
npobiem;

- BBISBJIATD MPUYIUHHO-CJICACTBCHHBIC CBs3HU u

-BJIaJICHUE METOJIaMU J0Ka3aTeNIbCTB, AJIFOPUTMAMM PEIICHUs
3aja4; yMeHue (OpMyITUpOBATH ONPEICIICHUS, AKCHUOMBI H
TEOpPEeMbl, MPUMEHSATh HMX, MPOBOJUTH  JIOKA3aTEIbHBIC
pacCcyXJIeHHUs B XOJ€ pEeLICHUs 3a/1a4;

-yMEHHE OIEpUpOBaTh MOHATUAMHU: CTENEHb YHCIA, Jiorapudm
YUCJIa; YMEHUE BBIIOJHATH BBIYUCICHHE 3HAYEHHH U
npeoOpa3oBaHusl BBIPAKEHUIH CO CTENEHsSMHU M Jiorapudmamu,
npeoOpa3oBaHus JPOOHO-PAlMOHAIBHBIX BBIPAKECHHIA;

-YMEHHE OIEpPUPOBATH HOHATUSAMU: panuoHaIbHbIE,
UppALMOHAJIBHEIC, [I0Ka3aTeIIbHbIE, CTCIICHHBIE,
JorapupMHIECKHe, TPUTOHOMETPUYECKHUE ypaBHEHUs

Y HEpaBEHCTBA, UX CUCTEMBI;
-yMEHHE ONEpUPOBaTh MOHATUSAMHU: palMOHaIbHAs (YHKIHSA,
nokasaresbHast byHKIHA, CTETEeHHas byHKLu,
norapupmuueckas (QyHKIUSA, TPUTOHOMETPHUYECKUE (PYHKIIUH,
oOpatHble (DYHKIMM; YMEHHE CTPOMUTh IpadUKu H3YyYEHHbIX
GyHKIMHI, MCMONb30BaTh rpa@UKy MpPU H3YyYEHUH IPOLIECCOB
U 3aBHCHMOCTEH, NpU pelIeHUH 3a7ad W3 JAPYIMX Y4eOHbIX
IIPEIMETOB U 3a/1a4 U3 peajbHON XKU3HU; BbIpaxarb popMyIaMu
3aBHCHUMOCTH MEKIYy BEJIUUYNHAMU;

-yMEHHE peliaTh TEKCTOBBIE 3aJJaul Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha NPOLEHTHI, IOJU U YacTH, Ha IBUXKEHHE, padoTy, CTOUMOCTb
TOBAPOB UM YCIYI, HAIOIH, 3aJa4d U3 OOJIACTH YIpaBIICHUS
JMYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABJIATH BhIPa)KEHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CHUCTEMBI 0 YCJIOBMIO 3ajaud,
UCCIIE0OBaTh  TOJY4YEHHOE  pELlIEHME M OLCHUBATh
IIPaBONO00HOCTb PE3YJIbTATOB;

-YMEHHUE ONEPUPOBATh NOHATUSIMM: TOYKA, MPsMasi, INIOCKOCTD,
MIPOCTPAHCTBO, JBYTPaHHBIA YIoJ, CKPEIIMBAIOIINECS MPSMBIE,
[apaJuUIEIbHOCTh W NEPHEHAMKYISIPHOCTb  NPSMBIX U
IUIOCKOCTEH, yrojl MEXIy MpsIMBIMU, Yrojl MEXIy HpsIMOH M
IJIOCKOCTBIO, YIOJl MEKIY IJIOCKOCTSIMHU, PACCTOSHHUE OT TOYKH
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aKTyaJIM3MPOBATh 33,144y, BBIABUTaTh THIIOTE3Y €CPEIICHNS,
HaXOIUTh apFYMeHTbI JJIA JO0Ka3aTcJIbCTBA CBOUX
YTBEP:KICHHI, 3a1aBaTh apaMETPhl U KPUTEPHUU PEIICHUS
- aHAJIM3MPOBATh IIOJYYEHHBIC B XOJC DEIICHHS 3aJaud
pe3ynbTaThl, KPUTUYECKH OIICHHBATh HX JOCTOBEPHOCTD,
HpOFHO3I/IpOBaTB N3MCHCHHUEC B HOBBIX YCJIOBI/ISIX;

- YMGTB HepeHOCI/ITB 3HAHUSA B HO3HaBaT€JIBHyIO nu
MPAKTHYECKYIO 00J1aCTH KU3HEACATETbHOCTH

- yMETb WMHTErpUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX
oOiacreit

- BBIIBHTaTh HOBBIC HIEH, IpEAIaraTb OPUTHHAJIbHBIE
IIOAXOAbI 1 peHIeHI/Iﬂ n CHOCO6HOCTB X UCIIOJIB30BAHUA B
[103HABATEILHONH COI[HAIbHOMN ITPAKTHKE

JI0 IUIOCKOCTH, PAacCTOSHHE MEXIy NPSAMBIMH, PacCTOSHUE
MEXJy IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh IpPHU pPELICHUU
3ajja4 M3y4yeHHble (DAKTbl U TEOPEMbl IUIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

-yMEHHUE OIEpUPOBATH IOHATUSAMHU: MHOTOIDAHHUK, CEYCHHE
MHOTOTpaHHHKa, KyO, MapaiieNenure]), Npu3Ma, MHpamMHIa,
¢durypa M INOBEpXHOCTh BpAIIECHUS, ILWIMHAP, KOHYC, LIap,
cdepa, ceueHuss GUTYpHl BpAIICHUS, TUIOCKOCTh, KACAIOIIASICS
cdepsl, WINHAPA, KOHYCA, IUIO0MIAb IOBEPXHOCTH MUPAMUJIbI,
NpU3MbI, KOHyCa, LWIMHApA, IUIOmanb chepsl, o0beMm Kyoa,
IPSIMOYTOJIBHOTO  NapajUleJIenunena, MHPaMHUIAbI, I[PU3MBI,
IWIMHPA, KOHYCAa, Iapa; yMeHHEe n300pakaTh MHOTOTPaHHUKH
U TIOBEPXHOCTH BPALICHMs, UX CEYECHHUs OT PYKH, C IOMOILBIO
YEpPTEKHBIX MHCTPYMEHTOB U 3JEKTPOHHBIX CPEICTB; YMEHHE
pacrno3HaBaTb ~ CUMMETPUIO B IIPOCTPAHCTBE;  yYMEHHUE
pacrno3HaBaTh [IPaBUJIbHbIE MHOI'OIPAHHUKY;

-YMEHHUE ONEPUPOBATh MOHATUAMU: IBHJKEHUE B IIPOCTPAHCTBE,
no100HbIe (PUTYPHI B TPOCTPAHCTBE; MCIIOJIB30BAaTh OTHOIIICHHE
IIoIaAe MOBEepXHOCTEH M 00BEMOB MOAOOHBIX (UIYp HpU
pEIIeHNH 3a/]aY;

-yMEHHE BBIYUCIIATH T€OMETPUUYECKHE BEIMUMHBI (JJIMHA, yrod,
wionaab, 00beM, IUIOMIAJb MOBEPXHOCTH), HCIONb3Ys
U3y4eHHbIE (POPMYJIBI U METOBI;

-yMEHHUE OIEpUpOBaTh TMOHATHUSAMHU: NPSAMOYrOJbHAas CHCTEMa
KOOpJMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIpHOE TMPOMU3BEJCHHE, Yrojl MEXIy BEKTOpaMH, CymMma
BEKTOPOB, TPOM3BEACHHE BEKTOpAa HA YHUCIIO; HAXOIUTh
C TIOMOIIBIO H3YYEHHBIX (OpMYT KOOPJIMHATHI CEpPEIUHBI
OTpe3Ka, pacCTOSTHUE MEX]Ly IBYMS TOUKAMU;

-yMeHHE  BBIOMpaThb  MOJAXOMSIINN  M3YYeHHBIH  METO[
JUIS pelIeHHs] 3aJlaud, paclo3HaBaTh MaTeMaTHuecKue (aKThl
U MaTeMaTU4ecKue MOJENN B NPUPOAHBIX M OOIIECTBEHHBIX
SBJIEHUSIX, B HCKYCCTBE; YMEHHE TIPUBOAUTH IPHUMEPHI
MaT€MaTHUYECKUX  OTKPBITMM  POCCHUMCKOM W MHUPOBOH
MaTeMaTHYECKOW HAYKH.




OK 02. Mcnonp3oBath
COBPEMECHHBIC CPE/ICTBA
MOKCKA, aHaJIM3a U
WUHTEPIpPETAINN
nHpopManuu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITOJIHEHUS 3a/1a4
npoeCCHOHATLHON
JeSTEITbHOCTH

B o6nacTy 1IeHHOCTH HAYYHOTO MTO3HAHUS:
-c(hopMUpPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOILIECTBEHHOW TMPAaKTHKH, OCHOBAaHHOTO Ha
JMajore KyJbTyp, CIIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO
MecTa B [NOJIUKYJIBTYPHOM MHpE;

COBEPILLIEHCTBOBAHHE SI3bIKOBOM M UYUTATEIbCKOHKYIBTYPBI
KaK CpeJICTBA B3aUMOJCHCTBUS MEXKIY JIFOJbMH U ITO3HAHUS
MUDa;

OCO3HaHME LIEHHOCTH HAY4YHOH J1eATEeIbHOCTH, TOTOBHOCTb
OCYILIECTBISATh MPOEKTHYIO U

HCCIIEIOBATENbCKYIO JI€ATENbHOCTh WHJMBUIYaJbHO U B

rpyIIe.
OBnanenue YHUBEPCaIbHBIMU
M03HABATEIbHBIMU JICHCTBHUSIMH:

B) pabota ¢ nH(opMaImei:
- BJANETh HABBIKAMH

y4eOHBIMU

NOJydeHuss MHPOpPMALUU U3

HUCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO

OCYILECTBIATh IOMUCK, aHajiW3, CHUCTEeMATHU3alMi0 U
MHTEpHpeTannio HHPOPMAIIUN PA3INYHbIX BUJIOB U (HopM
IIPE/ICTaBICHMS;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opMarax C ydeToM
Ha3zHauyeHUs MH(OpMaIK U LEeJIEeBOM ayTuTOpUU,BBIOUpast
ONTHUMAJIbHYIO (OPMY IIPEICTABICHUS U BU3yaIu3alluu;

- OLEHMBATH JIOCTOBEPHOCTb, JETUTUMHOCTD
uHbOpMalUK, €€ COOTBETCTBHE IPABOBBIM U MOPAIbHO-

OTUYCCKHUM HOpMaM;

- HCMONb30BaTh  CpeACTBAa  WHGPOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOT Ui B peleHnn
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX U

OpTaHU3AIMOHHBIX 3a/lad C COONI0JIeHuEM TpeOOBaHMI

MOHSITHSIMH: byHKIHS,
nokasarenbHasi QyHKIMs, cTerneHHas QyHKIHs, JorapuMudeckas
GbyHKIMS, TpUTOHOMETpUYEeCKHEe (GYHKIHMH, OOpaTHbIC (DYHKIUU;

YMEHHUE CTPOUTHh IpadUKd U3YyYCHHBIX (YHKIUH, HCIIOIB30BATh

YMEThb  OIEPUPOBATH paurOHAIbHAsS

rpadHuKy IPpU U3yYESHUH MIPOLIECCOB U 3aBUCUMOCTEH, TIPU pEIICHUH
3aJa4 U3 APYrux y4eOHbBIX MPEAMETOB U 33J1a4 U3 PEeaTbHOM )KU3HHU;
BbIpaxarb (popMysaMHu 3aBUCUMOCTH MEXAY BETUUMHAMU;

YMETh ONEPUPOBATh MOHATUSAMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHUH U
HEPaBEHCTB, PAaBHOCWJIBHOCTb YPaBHEHUW, HEPABEHCTB U CUCTEM,
palMOHANIbHBIE, WPPALMOHANIbHBIE, [10KA3aTeIbHbIE, CTEIECHHBIE,
norapudmuyeckue, TPUTOHOMETPUYECKHUE
HEPaBEHCTBA U CUCTEMBI; YMETh PEIIaTh YPABHEHUS, HEPABEHCTBA

YpaBHCHU,

Y CUCTEMBI C ITOMOLIBIO Pa3IMYHbIX IPUEMOB; pellaTh ypaBHEHMUS,
HEpaBEHCTBAa M CHUCTEMbI C NAapaMETPOM; IPUMEHSTh ypaBHEHHUS,
HEpaBEHCTBA, UXCUCTEMBI JIJIsl PELLICHUs MaTeMaTHUeCKUX 3a1ad U
3aJa4 U3 pa3IUYHbIX 00JacTell HAyKU U peaibHOM JKU3HU;

- yMeTb CBOOOJHO ONEpUPOBAaTh MOHATUSAMH: JIBUXKEHHE,
NapajuleIbHBId  TIEPEHOC, CHMMETpPUS Ha INIOCKOCTH M B
MPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue MOJ00Us, MOJO00HBIE
(burypsl; yMeTh pacro3HaBaTh paBHbIE U IOJJOOHBIE (PUTYPBHI, B TOM
ylclie B IPUPOJIE, UCKYCCTBE, apXUTEKType; YMETh UCIOJIb30BaTh
F€OMETPUUYECKHE  OTHOILIEHUS, HaXOJUThb  I'€OMETPUYECKUE
BEJIMYUHBI (JTMHA, YTOJ, IUIOIIa/lb, 00bEM) TP PEIICHUU 3a7a4 U3
JPYTUX y4EOHBIX MPEIMETOB U U3 PEAIbHOU




OpPTrOHOMMUKH, TCXHHUKHU 6630HaCHOCTI/I, TUT'UCHBI,

pecypcocOepexeHusi, TPaBOBBIX U ITUYCCKUX HOPM, HOPM
nH(pOPMaIMOHHOM 6€30TaCHOCTH;

- BJAJACTh HAaBbIKAMU  PACIO3HABAHMSA U 3alUUTHI

uHpopManuy, HHPOPMAITMOHHONW OE30MaCHOCTH

JINYHOCTH
OK 03. HJ‘[aHI/IPOBaT}, u B oOmactu JAYXOBHO-HPABCTBCHHOI'O BOCIIUTAHMS: YMETh OIICpUPOBATH MMOHATUSIMU panuoHaJIbHBIC,
peanr30BbIBATH - c(OPMHPOBAHHOCTE ~ HPABCTBEHHOTO CO3HAHMS, | UpPALIUOHAIBHBIE, II0Ka3aTeJIbHBIE, CTEIICHHEIE,
COOCTBEHHOE 3TUYECKOTO [IOBE/ICHMS; norapudmuyeckue, TPUTOHOMETPUUYECKUE ypaBHEHUs u
npo¢eccuoHaAIBLHOE U CIIOCOOHOCTh ~ OLIEHHBATh  CUTYAalMI0 M  HPUHUMATH | HEPABEHCTBA, MX CUCTEMEI,
JUIHOCTHOC Pa3sBUTHC, OCO3HaHHBIC PCHICHUS, OPUCHTUPYSACh HA MOPAJIBHO- | YMETh ONEPUPOBATh IIOHATHSAMHU: MHOIOTPAaHHUK, CEYEHUE
HpEAIPUHAUMATEIILCKYIO HPABCTBECHHBIE HOPMBI U LIEHHOCTH; MHOTOTpaHHHKa, KyO, Mapajuleienunesa, MOpu3Ma, HTUPaMUIa,

JeSITEIBHOCTD B
npodeccuoHabHOU chepe,
WCTIOJIb30BATh 3HAHUS 110
MIPaBOBOW M (PMHAHCOBOM
IPaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaITUSIX

OCO3HaHWE JIMYHOI'O BKJIAJa B IIOCTPOCHHE YCTOMYHMBOIO
Oyymero;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJAUTENSM M (WIIK)
JPYTUM 4JIeHaM CEMbH, CO3/JaHHI0 CEMbUM Ha OCHOBE
OCO3HAHHOIO TMPHUHATHS LIEHHOCTEH CEMEMHOM XKU3HU B
COOTBETCTBHUU C TPaauLUAMHU HapoaoB Poccuu;

OsBnageHue YHUBEPCATbHBIMHU peryasTUBHBIMU
JIEHCTBUSIMU

a) cCaMOOpraHu3allus:

CaMOCTOSTEIHHO OCYUIECTBJISTh MM03HABATENIbHYIO
NEeSATEeIbHOCTh,  BBIABIATH  MPOOJEMBI, CTaBUTh U

(dbopMynupoBaTh COOCTBEHHBIE 33a[jaud B 00pa30BaTEIbHOM
JESATETLHOCTH M )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSAITETILHO COCTAaBIIATH IUIAH PEHICHHUS MPOOJIEMBI C
YYETOM HMCIOIINX CSI pecypcos, COOCTBEHHEBIX
BO3MOXHOCTEN U MPEANIOYTEHUN;

- IaBaTh OIEHKY HOBBIM CHUTYAaIlUsIM;

croco6cTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO ITHPOKOMA
SPYOUIIMA B Pa3HBIX OOJACTAX 3HAHWMA, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb;
0) CaMOKOHTPOJIb!

¢durypa u nMoBepxXHOCTh BpallleHUs, UIWIUHJP, KOHYC, 1ap, cdepa,
cedeHus (UTYpBl BpaIICHHs], IIOCKOCTh, Kacaromascs cQepsl,
HUWIMHAPA, KOHYCA, IUIONIAJb MMOBEPXHOCTH MUPAMUJbI, TPU3MBI,
KOHyca, LWIWHApa, IUomaas  chepsl, KyOa,
OPSIMOYTOJIBHOTO — TMapajulefienuneaa,  NUPaMHUAbI,  PU3MBI,
MWIMHJpPA, KOHYCa, IIapa; YMEHUEe U300pakaTh MHOTOTPAaHHUKU H
MOBEPXHOCTHU BpAIEHUS, WX CEYECHHS OT PYKH, C TOMOIIbIO

YMETh
pacno3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMETh PacCIO3HABATh

00BeEM

YCPTCIKHBIX HHCTPYMCHTOB W JJICKTPOHHBIX CPCICTB,

IIPaBUJIbHBIE MHOT'OTPaHHUKH;

- YMEThb OIIEpUPOBaTh IOHATUSAMH: NPSIMOYIOJbHAs CHCTEMaA
KOOPJMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATBHI BEKTOPA,
CKaJsIPHOE TIPOM3BEIEHHUE, YIOJ MEXAY BEKTOpPAMH, CyMMa
BEKTOPOB, IIPOU3BECHUE BEKTOPA HA YHUCII0; HAXOIUTH C IIOMOIIBIO
M3YYEHHBIX (OPMYJT KOOPAUHATHI CEPETUHBI OTPE3Ka, paCCTOSHUE
MEXIY ABYMS TOYKAMHU




UCIIOJIb30BaTh MPUEMbI Pe(ICKCHUH Il OIICHKUCUTYAIINH,
BBIOOPA BEPHOT'O PEIICHNUS;

yYMETh OIICHHUBATh PUCKH U CBOCBPEMEHHO IPUHUMAThH
pEeIICHUS IO UX CHUIKCHUILO,

B)  OMOIMOHAJbHBIA  HHTEIUICKT,
c(hOpPMHUPOBAHHOCTH:

BHYTPEHHEH MOTHBAIIMK, BKJIIOYAMONICH CTpEMIICHHE K
AOCTHUIXKCHUIO LICJIN U YCIIEXY, OIITUMU3M, MHUIITUATHUBHOCTD,
yMEHHE JeHCTBOBATh, HCXO/ISI U3 CBOMX BO3MOYKHOCTEHA;
IMIIATHH,  BKIIOYAIOIIEH  CIIOCOOHOCTh  MOHHMATh
SMOLMOHAIBHOE COCTOSHUE APYI'HMX, YYUTHIBATH €T0 IIpU

Mpeanoiararouum

OCYHICCTBJICHUHN KOMMYHUKAIIUH, CIIOCOOHOCTD K
COYYBCTBHUIO 1 COIICPCIKUBAHUIO,
CoMaJIbHBIX HaBBIKOB, BKJIIOYAOIIKUX CIIOCOOHOCTH

BBICTpanBaTh OTHOLICHUA C APYT'UMH JIFOAbMU, 336OTI/ITBC$I,
IPOABJIATL HHTCPEC U pa3pCllaTb

KOH(JIMKTBI
OK 04. D¢ddexTuBHO - TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH H | YMETh ONEPUPOBATh MOHATUSAMU: CIYYalHBIA OMNBIT U CIIy4ailHOE
B3aUMO/IeHICTBOBATh U CaMOOIIPEICIIEHUIO; COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHUS; YMETb BBIUHCIISATH
paboTaTh B KOJUIEKTHBE -OBJIa/ICHUE  HAaBBIKAMM  y4€OHO-UCCIIEJIOBATEIBCKOM, | BEPOATHOCTh C  HUCIOJb30BaHUEM TIpadUUYEcKuX  METOJOB;
U KOMaHze IIPOEKTHOM U COLIMAJIBHOM JIEATENBHOCTH; OPUMEHATHh (OPMYJIBI CIOXKEHHUS M YMHOXKEHHUSI BEpOSTHOCTEM,
OBnaneHue  yHUBEpPCAJIBHBIMM  KOMMYHHKAaTHBHBIMM | KOMOMHATOpHbIE (akThl M (OpMyJbl HpH pELISHUH 3a]ady;
NENUCTBUAMMU: OLIEHUBATh BEPOSATHOCTH peaJbHBIX COOBITUH; 3HAKOMCTBO CO

0) COBMeCTHasl IeITEIIbHOCTh:

- IOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U
WHIUBUAYAIBHON paboThI;

- I[pUHUMATb  LE€IM  COBMECTHOM  JEATEIIBHOCTH,
OpPraHM30BBIBaTH M KOOPJWHUPOBATH JEHCTBHUS 1O €€
JNOCTUKEHHUIO: COCTaBIIATh IUIAH JIEHCTBUM, pacIpeneisaTh
poiu ¢ y4yeToM MHEHHUH YYaCTHHUKOB 0OCYXIaTh
pe3yJbTaThl COBMECTHON pPabOTHI;

- KOOPJMHUPOBATb U BBHINOJHATH pPabOTy B YCIOBUSX
peasbHOro,  BUPTYaIbHOTO M KOMOMHHPOBAaHHOTO
B3aHMOJCHCTBUS;

CIIyJallHBIMM  BEIMYMHAMH; yMEHHE TIPUBOIUTH TPUMEPHI
OpOSIBIIEHUS 3aKOHa OOJBIIMX YHCeJ B TNPUPOAHBIX H
OOIIECTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHSAMH: CTENEHb C LIEJIbIM
IIOKa3aTeleM, KOPEHb HaTypaJbHOM CTENEHH, CTENEeHb C
palMoOHANbHBIM  [IOKa3aTelieM, CTeNeHb C JIEHCTBUTEIbHBIM
(BeleCcTBEHHBIM) TIOKa3aTeseM, JIOrapu(M Yuciia, CHHYC, KOCUHYC
Y TAHT€HC MPOU3BOJIBHOTO YHCIIA;

- yMeTb CBOOOJHO OINEpPUPOBATH MOHATHSIMH: Tpapuk (QyHKUHH,
oOpaTHast QyHKIHMS, KOMIIO3ULIUS QYHKIUH, TUHEHHAs QYHKIMS,
KBaJgpaTH4Has (yHKIMS, CTerneHHas (QYHKUMS C  HENbIM
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- OCYLIECTBJIATH MO3UTHBHOC CTPATCTUYCCKOE ITOBEACHUC B

pPa3NUYHBIX  CHUTYallMsIX, MPOSBIATH TBOPYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM

OBnagenue YHHUBEPCATHHBIMU PETYISTHBHBIMU
NEUCTBUSIMU:

T) IPUHITHE CE0s ¥ IPYTHX JIFOICH:

- MPUHUMATh MOTHUBBI M apTyMEHTHI JAPYIHX JIOACH IpH
aHaJIM3e Pe3yJIbTaTOB JIEATEIHHOCTH;

- NpHU3HABATh CBOE MPAaBO M MpPaBO JPYIUX JIOACH Ha
OIIINOKHU;

- pa3BUBaTh CIIOCOOHOCTh IOHMMAaTh MHP C IO3UIHH
JPYroro 4eI0BEeKa;

MoKa3zarejieM, TPUTOHOMETpPHYECKHEe  (YHKIMH, OOpaTHbBIC
TPUTOHOMETPHUUYECKHE ¢byHKIHY, NOKa3aTenbHast U
norapudmudeckas GyHKIUH;, YMETh CTPOUTHh rpapuku (yHKIIHH,
BBITOJIHATH MPE0Opa3oBaHus rpauKoB (HyHKIIHIA;

YMETh  HCIIONB30BaTh Tpadukud  (QYHKIUH A0 U3y4YeHHS
IPOIIECCOB W 3aBUCHMOCTEH INpHU pEIICHHH 3a7ad W3 JPYrux

yu4eOHBIX TPEIMETOB U U3 peallbHOM JKU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BEIIUYHMHAMHU;

CBOOOJHO ONEpUPOBATH TIOHATUSMHU: YETHOCTh (DYHKIUH,
NePUOAUYHOCTh  (YHKIUH,  OrPAaHUYCHHOCTh byHKIIH,

MOHOTOHHOCTh (DYHKITUH, SKCTpeMyM (YHKIMH, HAHOOJbIIEE H
HalMEHblIee 3HAaYeHHs (QYHKIUM Ha TMPOMEXKYTKE;, YyMETh
MIPOBOJIUTH UCCIIEAOBAaHNE ()YHKIIUH;

YMETh HCIOJIb30BaTh CBOMCTBA U rpauKu PYHKIUH IS peIIeHHSI
YpaBHEHUH, HEPABEHCTB U 3ajay ¢ IapamMeTpaMu; u300paxarb Ha
KOOpJMHATHOM IUIOCKOCTH MHOKECTBA DELIECHUN ypaBHEHUH,
HEPABEHCTB U UX CUCTEM

OK 05. OcyuiecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAIMIO HA
TrOCYJapCTBEHHOM SI3BIKE
Poccniickoit denepanuu ¢
y4eToM 0coOeHHOCTEN
COLIMAJIBHOTO U
KYJIbTYPHOTO KOHTEKCTA

B oGnactu acTeTHYecKoro BOCIIUTaHUS:

JCTETUYECKOE OTHOUICHHWE K MHpPY, BKIIOYAs 3CTETHKY
ObITa, HAy4YHOIO M TEXHUYECKOr0 TBOPYECTBA, CIIOPTA,
TpyJa U 0OILIECTBEHHBIX OTHOIIECHUI;

CIOCOOHOCTh BOCHPUHUMAThH PA3JIMYHbIE BUJbI UCKYCCTBA,
TpaguMu W TBOPYECTBO CBOETO M JPYTHX HapOJOB,
OLLYIIATh YMOLMOHATIBHOE BO3ACHCTBUE UCKYCCTBA,
yOEXAEHHOCTh B 3HAUMMOCTU JJIsl JINYHOCTU M OOLIecTBa
OTEUECTBEHHOIO U MHUPOBOIO MCKYCCTBA, JTHUYECKHUX
KYJIbTYPHBIX TPAJULMKA U HAPOJHOTO TBOPUYECTBA;
TOTOBHOCTB K CAMOBBIPaKCHUIO B Pa3HbIX BUJIaX UCKYCCTBA,
CTPEMJICHHE MPOSIBIIATH KAYE€CTBA TBOPUYECKOM JIMYHOCTH;

OBnaneHne  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMH
JICUCTBUSIMHU:

a) obmeHue:

OCYIIIECTBIISATH KOMMYHHUKAIIMH BO BCeX cpepax KU3HH;
pacmo3HaBaTh ~ HeBepOaldbHBIE  CpPEeICTBA  OOIICHUS,

IMOHUMAaTh 3HAYCHHE COIHAJIBHBIX 3HAKOB, PACIIO3HABATH

cpenHee apudmeTHyecKkoe,
U HauMEHbIIIee

YMETh OHNCPUPOBATL ITOHATUAMMU:

MeMaHa, HauOoJbllee 3HAYEHMs], pa3Max,
JUCTepcusi, CTaHAAPTHOE OTKJIOHEHNE YUCIOBOTO Habopa; yMeHue
U3BJIEKaTh, UHTEPIPETUPOBATh MH(POPMAIUIO, NIPEJICTABICHHYIO B
TabnaMIax, Ha AMarpammax, rpaukax, OTpa)karollyl0 CBOWCTBa
peaybHBIX MPOLIECCOB U SIBICHUI; MPEACTaBIATh HHPOPMALIHIO C
MOMOUIBI0 TAaONUIl W JAMAarpaMM; MCCIEA0BaTh CTaTHUCTUYECKUE
JaHHbIE, B TOM YHUCIJIE C NMPUMEHEHHEM IpaUuecKux METOJ0B U
JJIEKTPOHHBIX CPELICTB;

YMEThb OINEPUPOBATh IOHATUSAMH: TOUYKa, MNpsAMas, IJIOCKOCTH,
MPOCTPAHCTBO, ABYTPAHHBIA YTOJ, CKPEUIMBAIOLIUECS MpPSMBbIE,
NapajuieIbHOCTh M HEPIEHANKYISIPHOCTh MPSMBIX U MJIOCKOCTEH,
YroJl MEKIY HPSAMBIMH, YTOJl MEXKAY MPSMOM U IJIOCKOCTBIO, YOI
MEXIY IIOCKOCTSIMHU, PAacCTOSHME OT TOYKH JO IUIOCKOCTH,

PACCTOAHUEC MCKAY IMMPAMBIMH, PACCTOAHHUEC MCKIAY IMIIOCKOCTIMU,
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MPEANOCHIIKN  KOH(INKTHBIX CMATYATh
KOH(JIUKTHI,
Pa3BEpHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C

HCIIOJIb30BAHHUECM A3BIKOBBIX CPCIACTB;

CUTyallUl ©

YMETh HUCMOJb30BaTh MPH PELICHUH 3aJad H3y4yeHHbIe (PaKThl U
TEOpEeMbl TUIAHUMETPHH, YMEHHUE OIEHUBATh pa3Mepbl OOBEKTOB
OKPYXAaroIIero Mupa

OK 06. ITposiBisTh
IPaXIaHCKO-
MIaTPUOTHYECKYIO MTO3ULHIO,
JE€MOHCTPUPOBATh
OCO3HAaHHOE ITOBEICHHE Ha
OCHOBE TPaJUIIMOHHBIX
00111€4eTI0BEYECKIX
LIEHHOCTEH, B TOM YHCJIE C
y4€TOM FrapMOHH3ALUN
MEXHAIIMOHAJIBHbBIX U
MEKPEJIIUTUO3HBIX
OTHOILUEHUM, IPUMEHATh
CTaHJapThl
AHTUKOPPYILIHOHHOTO

OCO3HaHME OOYYAIOIUMHCS POCCHHUCKON TIpakIaHCKOU
HUACHTUYHOCTH,

LIEJICHAIIPABIICHHOE  pa3BUTUE BHYTPEHHEH  IO3ULUU
JUYHOCTH Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEU

HaponoB Poccuiickoir ®Penepanuu, UCTOPUYECKHX U
HaIlMOHAJIBHO-KYJIBTYPHBIX ~ TpaauLui,  (HOopMUpOBaHUE
CHUCTEMBI 3HAa4YUMBbIX IIEHHOCTHO-CMBICIIOBBIX

YCTaHOBOK, aHTUKOPPYIIIHOHHOTO MUPOBO33pEHUS,
MIPABOCO3HAHUS, YKOJIOTHYECKON KYJIBTYPHI, CIIOCOOHOCTH
CTaBUTb LIETIU ¥ CTPOUTH )KU3HEHHbBIC TUIAHBI;

B "acTu rpak1aHCKOTO BOCITUTAHHUS

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH,
YBa)KCHHE 3aKOHA M TIPABOTIOPSIKA,

MIPUHSATHE TPaIUIIIOHHBIX HAI[MOHAJIHHBIX,
00IIeUeI0BEYECKUX T'YMaHUCTUYECKUX MIEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh  TIPOTHBOCTOSITH ~ HJCOJIOTHU IKCTPEMHU3MA,
HalMoOHANMM3Ma,  KceHo(oOMH, TUCKPUMHHAIIMM  TIO
COLMAJILHBIM, PEMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
MpU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO AESITENbHOCTh BUHTEPECAX
Ipa)IaHCKOTrO O0IIeCTBa, Y4aCTBOBATh B CAMOYIIPABICHUHU
B 00meoOpa3oBaTeIbHOM OpraHU3allud HW  JIETCKO-
FOHOIIECKUX OpTraHU3aIusiX;

YMEHHE B3aUMOJICHCTBOBATh C COI[MAILHBIMUUHCTUTYTaMHU
B COOTBETCTBHUU C UX (YHKITUSIMHU M Ha3HAUYCHUEM;

FOTOBHOCTh K  TYMAHHTapHOM UM BOJIOHTEPCKOM
NEeSATEIbHOCTH;

MaTPUOTUYECKOI0 BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTH POCCUICKOMN rpaXk 1aHCKOU

HACHTUYHOCTHU, IaTPUOTU3MA, YBAXKKCHUSA K CBOCMY HAPOAY,

-yMETh OINEPUPOBATh MOHATUSIMHU: MPSIMOYTOJIbHAS CHCTEMa
KOOPJAMHAT, KOOPJMHATHI TOYKH, BEKTOpP, KOOPJAUHATHI BEKTOPA,
CKaJSIpHOE TMPOU3BEACHUE, YroJl MEXKIy BEKTOpaMH, CcyMMma
BEKTOPOB, IMPOW3BEACHUE BEKTOpa Ha YHCIO; HAXOAUTh C
MTOMOIIBIO U3YYCHHBIX (POPMYT KOOPIUHATHI CEPEIUHBI OTPE3Ka,
paccTostHue MEXIy ABYMs TOUKAMU,

-yME€Th BBIOMPATH MOAXOMSIINN W3yYEHHBIN METOH ISl PEIICHUS
pacro3HaBaTh bakTbI u
MaTeMaTU4ecKue

MOJIEJIM B MIPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE;
-yMEHUE TPUBOJUTH TMPUMEPHl  MATEeMaTUYECKUX
OTKPBITUHA POCCHUUCKOM M MHUPOBOM MaTEMaTHUYECKOMH

HAYKH.

- YMETh ONEPUPOBATh MOHATUSIMHU: CIIyUYalHBIN OMBIT U CIy4YaifHOE
COOBITHE, BEPOSITHOCTH CIIYYailHOTO COOBITHS, YMETh BBIUYUCIISATH
BEPOATHOCTh C  HCMOJB30BAaHUEM TpadUUYecKUX  METOJOB;
MPUMEHATh (POPMYJIBI CIOKEHUS M YMHOXXEHHS BEPOSTHOCTEH,
KOMOMHAaTOpHbIE (akThl U GOpMYyNbl TPU pEHICHUH 3a7ady;
OIICHUBATH BEPOSITHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIy4yallHbIMM  BEJIMYMHAMM; YMEHHE NPHUBOJUTH HPUMEPHI
MPOSIBJICHUSI  3aKOHAa  OOJBIIMX YHCE B NOPUPOAHBIX U
OOIIECTBEHHBIX SBICHUAX

3aJa4u, MAaTEMAaTU4YCCKUC
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YyBCTBa OTBETCTBEHHOCTH mnepen PoauHo#, ropaoctu 3a
CBOU Kpaii, cBOO PoauHy, CBOM S3bIK U KYJIBTYPY, IPOLLIOE
Y HacTosillee MHOTOHALIMOHAIBLHOTO Hapoia Poccuu;

- LICHHOCTHOE OTHOUIEHHE K rOCYJIapCTBEHHBIM CUMBOJIAM,
HMCTOPUYECKOMY U IPUPOJHOMY HACIEIUIO, NAMATHHKAM,
TpaguuusaM HaponoB Poccum, noctmxkenusm Poccum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYE;

- uaeiHas yOeKIEHHOCTb, T'OTOBHOCTb K CIIY)KCHHIO U

3amute OTedecTBa, OTBETCTBEHHOCTb 3a €ro CyanOy;
OCBOCHHbIE Oo0y4aroIUMUCS ~ MEXIPEAMETHbIE
NOHATUS M YHHUBEpCaJlbHble Yy4yeOHble JeicTBUs
(perynisTUBHBIE, [I03HaBAaTENbHBIE,
KOMMYHHMKATUBHBIE);

- CIIOCOOHOCTh MX HCIOJIb30BaHUS B I103HABATEIbHOU U
COLMAJILHOW MPAKTHUKE, TOTOBHOCTh K CaMOCTOSTEIbHOMY
IUTAHUPOBAHMIO U OCYILECTBJICHUIO Y4eOHOM! 1 TEIbHOCTH,
OpraHu3aluu y4eOHOro COTPYHUYECTBA c
MeJarornyecCKuMu  pabOTHUKAaMU M CBEPCTHUKaMH, K
Y4acTHIO B IIOCTPOCHUH VWHIUBUAYAJIBHON
00pa3oBaTeNbHONU TPACKTOPUH;

- OBIAJCHHE HaBBIKAMH Y4eOHO-HCCIEeI0BATEIbCKOM,
MPOEKTHON M COIMAJIBLHOU NIESITEIbHOCTH

OK 07. ConeicTBOBaThH
COXPAHEHMIO OKPY’KarolleH
cpensl,
pecypcocOepexeHuto,
MIPUMEHSITH 3HaHUsI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO NEHCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHIX

HE MPUHUMATh JNEHCTBUS, NPUHOCAIIUE BPENOKPYKAIOLIEN
cpene;

YMETh IPOTHO3UPOBATh HEOJAronpHUsATHBIE SKOJIOTUYECKHE
MIOCIEACTBUSA MPEAIPUHUMAEMBIX JENCTBH,
MpeI0TBpaLIaTh UX;

PacCIIMPUTH OMBIT AEATEIBHOCTH 3KOJIOTHYECKON
HaIpaBJIEHHOCTH;

pa3pabaTrbIBaTh IJIaH PELIEHUs IPOOJIEMBI C yIeTOMAaHaIN3a
HMMEIOLIUXCA MaTEPUATIBHBIX U HEMATEPHAIIBHBIX PECYPCOB;
OCYILECTBIATh  LIEJICHANPABIEHHBIA IIOUCK  IEpeHoca
CPEJICTB U CITOCOOOB IEWCTBUS B TPO(ecCHOHAIbHYIOCPENY;

-yMETb ONEepPUPOBATh MOHATUAMU: (PYHKLUS, HEIIPEPBIBHAS
(GyHKIMS, TPOU3BOAHASA, IEpBOOOpa3Hasi, ONpeIeIeHHbIN
MHTErpa; yMeTb HaXOUTh IPOU3BOHbBIE JIEMEHTAPHBIX
(GyHKIMH, UCTIONB3YsI CIIPAaBOYHbIE MAaTepUalIbl; HCCIIE0BATh B
MPOCTEHUIINX CIy4assXPyHKIIMM HAa MOHOTOHHOCTb, HAXOJIUTh
HauOoJIbIINE U HAUMEHBIINE 3HAUCHHs (PYHKIUI; CTPOUTD
rpad¥Ky MHOTOWIEHOB C MCIIOJIb30BAaHUEM arllapara
MaTeMaTHYeCKOr0 aHAJIN3a; IPUMEHSATh IPOU3BOAHYIO TPH
pelIeHnH 3aJad Ha JBWJKEHHUE; pelarh
MPAKTUKO-OPUEHTHUPOBAHHBIE 33/Ja4d Ha HauOOJbIINE U
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YMETh TMEPEHOCUTh 3HAHHMS B  IO3HABATEJbHYIO
MIPAKTUIECKYIO 00JIACTH KU3HEACITCITLHOCTH;

n

npeajaratb HOBBIC IMPOCKTHI, OLICHHUBATL UACHU C IMO3ULUU

HOBHU3HBI, OpUTUHAJIBHOCTH, HpaKTquCKOﬁ 3HA4YUMOCTHU,

JaBaTb OUCHKY HOBBIM CUTYyallUsIM, BHOCHUTH KOPPEKTHBEI B

JACATCIBbHOCTh, OLICHNUBATDH
COOTBCTCTBUEC PC3YJIbTATOB LCIISAM

HaMMEHBIINE 3HAaYCHHUs1, HA HAXOXKJCHUE IIYyTH, CKOPOCTH U
YCKOPEHUS;

YMETh OIEPUPOBATh MOHSATHAMH: [BIJKEHHE B IPOCTPAHCTBE,
no00HbIe (UTYpHl B TPOCTPAHCTBE; HCIIOIB30BaTh OTHOILECHHE
IUIOIIAJZIe MOBEPXHOCTEH M 00BEMOB NOJOOHBIX (uryp mpu
peleHnH 3a/1ay;

YMETh BBIYUCISATH TEOMETPUYECKHUE BEIMYHMHBI (IJTMHA, YroJ,
IUIOIA (b, 00BEM, IJIOIIAAb HOBEPXHOCTH ), UCIIOB3YS H3yUCHHbIC
(OPMYIIBI U METOJIBI

IIK 1.1. Ob6ecneunBaTh
ONTUMAaJIbHBIN pexXUM
paboThI

ANEKTPOOOOPYIOBAHUSL |
CPEICTB  aBTOMAaTHKH  C
y4eToM 1754
(GYHKIIMOHATILHOTO

Ha3HAYCHUS, TEXHUUYECKHUX
XapaKTePUCTHK ¥ TPaBHUII

IKCIUTyaTalH.

OBnazneHnue yHUBEpPCAIbHBIMHU Y4€OHBIMU
[M03HABATEILHLIMU JCHCTBUSIMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATH U AKTyaTHM3UPOBATH
po0OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATH CYIIECTBEHHBINA MPU3HAK WJIA OCHOBAHUS
JUTSI CpaBHEHUS, KJIacCU(UKAIIUK U 0000IICHHS;
OTIPEACIIATH SN JeATSILHOCTH, 33]]aBaTh MapaMeTPhl H
KPUTEPHUHU UX JTOCTHKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIENISIM, OLICHUBATh PUCKU
MOCJICICTBUU NCATCIBHOCTH;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH
KU3HEHHBIX TIpobIieM;

OBnaneHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
IEHCTBUSIMU .

a) ob1eHue:

pa3BEepHYTO M JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C
WCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

0) COBMECTHasl IeATEIIbHOCTb:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U
WHIUBUAYAIBHON paboThI;

BBIOMpATh TEMATUKY U METOJBI COBMECTHBIX JEHCTBHI C

-YMEHHE ONEPUPOBATH MOHATHIMHU: CTCIICHb YUCIIA, JIOTapupM
YHCIIa;

~YMCHHUC OIICPHUPOBATDH IIOHATHUAMMU palOHAJIbHBIC,
HppaHuOHAILHBIC, IIOKa3aTCIIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(bMI/I‘IeCKI/IC, TPUT'OHOMETPUYCCKHC YpaBHCHUA n

HEPABEHCTBA, UX CHUCTEMBI;

-yMEHHUE ONEpUPOBATH IMOHATUAMU: (PYHKLHUS, HENpepbIBHAS
GyHKIMS, NOPOU3BOAHAs,  IEPBOOOpa3Hasl,  ONpPEAEICHHBIN
UHTErpa;

-yMEHHE ONEepUpPOBaTh MOHATUSAMU: pallUOHANbHAsA (YHKIINS,
nokaszarenbHas QyHKIMS, CTeneHHas PyHKIU, JorapupmMuuecKas
GyHKIMS, TPUTOHOMETpUUecKkre GyHKINU, OOpaTHbIE (PYHKLINU;
-yMEHHE ONEepPUPOBAThH MOHATHIMHU: CpeaHee apu(pMETHUECKOE,
MearaHa, Hauobosblliee M HaMMEHbIIee 3HaUeHUs, pa3Mmax,
JCTIepCHs, CTaHAapTHOE OTKIOHEHHE YHCIOBOr0 Habopa;
-YMEHHE OIEPUPOBATH MOHATHAMU: CIIyYalHBIN OIBIT U
cilyyaifHoe COOBITHE, BEPOSTHOCTh CIIy4aifHOTO COOBITHUS;
-yMEHUE ONEepUPOBaTh MOHATUAMU: TOUKA, IPsIMasi, MIOCKOCTH,
IIPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKPEINBAIOIINECS IPSIMBIE,
NapajuIeIbHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH,
YroJI MEXAY IPSIMBIMH, YTOJI MEKIY MIPSIMON U INIOCKOCTBIO, YOI
MEXy TNIOCKOCTSMHU, PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH,
paccTosiHuE MEXIY NPSIMBIMHU, PACCTOSHHUE MEXIY
MJIOCKOCTSIMU;

-YMEHUE ONIEpUPOBATh MOHATUSIMU: MHOTOTPAaHHUK, CEUEHUE
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YYETOM OOIINX HHTEPECOB U BO3MOKHOCTEH Ka)I0TO
YJieHa KOJJICKTUBA;

OgazicHUEe YHUBEPCAITBHBIMU PETYJISITUBHBIMA
JEHCTBUSAMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENILHO OCYILECTBIIATH TIO3HABATEILHYIO
JESITeIbHOCTb, BBISIBIISITH MPOOJIEMBI, CTABUTH H
(dhopMynupoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTeIbHON
NEeSITeTbHOCTH U )KU3HEHHBIX CUTYAIHSIX;
CaMOCTOSITENILHO COCTABJIATH IUIAH PEIICHUS TPOOJIEMBI C
Y4ETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;

0) CAMOKOHTPOJIb: JaBaTh OIICHKY HOBBIM CHTYAaIIUsIM,
BHOCHUTH KOPPEKTHBBI B JICSATCILHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LICIISIM.

MHOTOTpaHHHKa, Ky0, apaieNenuie,], Ipu3Ma, ITupamMu/Ia,
¢durypa v MOBEpXHOCTh BpAIICHUS, IIWIHH]P, KOHYC, IIap, cdepa,
ceueHus pUTypbl BpallleHHs, TUIOCKOCTbh, Kacaromascsi cepsl,
[WIMH]IPA, KOHYCA, TUIOMIA(b TOBEPXHOCTH MTUPAMU/IBI, TPU3MBI,
KOHYCa, [WIMHJPA, TUIoaab chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TIapaJuIeTIeUIIe 1a, TUPAMUIBI, IPU3MBI,
WIMHApA, KOHYca, [apa;

-YMEHUE ONEPUPOBATH MOHSATUSMU: JIBIKCHUE B TIPOCTPAHCTRBE,
moA00HbIE (PUTYPBI B POCTPAHCTBE;

YMEHHE OTIEPUPOBATH MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa
KOOPJIMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaJIIPHOE TIPOM3BEICHUE, YOIl MEKAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YHUCIIO;

[IK 2.3. AHanu3upoBath
MPOIIECC U PE3YIbTAThI
NEeSATEIbHOCTH KOJIEKTHBA
HCTIOJIHUTENEH

OgianeHue YHUBEPCAJIbHBIMU
M03HABATEIbHBIMH JICHCTBUSIMH:

a) pa3BUBaTh KpPEaTHMBHOE MBIIUICHUE TIPU PEIICHUH
KU3HEHHBIX TpobIIeM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

y4eOHBIMU

BJIQJIETh  HABBIKAMH  Y4EOHO-HMCCIEAOBATEIbCKON U
MPOEKTHON  JEATENBHOCTH, HAaBbIKAMU  Pa3pelICHHs
npo0em;

CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITIOUCKY
MCTOAOB PpCHICHUA MNPAaKTHYCCKUX 3ajad, MPUMCHCHUIO
PAa3JIMIHBIX METOAOB IMTO3HAHUA,

OBJIAAAICHUEC BUJAMH ACATCIBHOCTH IO IMOJTYYCHHUIO HOBOTO
3HaHHA, €ro HUHTCpHIpCTaAllnuU, npeo6pa30BaHmo n
INPUMEHCHUIO B Pa3JIMYHBIX y‘Ie6HBIX CUTyalusix, B TOM
YUCJIC IIPpHU CO3JJaHUN y‘-IC6HBIX " CONUAJIBHBIX ITPOCKTOB;
BBISBJIIATH IMPUYUHHO-CIICACTBCHHBIC CBs3HU u
AKTyaJIu3upoBaTbh  3a4avy, BbBIIBUT'aTh  T'HIIOTE3Yy €€

- BIAJCHUE METOJAaMH JI0KA3aTENIbCTB, aJIrOPUTMaMHU pLICHUS
3aja4; yMeHue (GOpMyJIHpOBaTh OIPENEICHHs, AaKCUOMBbI U
TEOPEMBI, INPUMEHATb UX, MPOBOAUTH  JOKa3aTEIbHBIC
pacCyXJI€HHs B XOJI€ pEeLICHUS 3a/1a4;

-CTPOUTHh TpaKd MHOTOWIEHOB C MCIIOJB30BaHMEM armapara
MaTe€MaTH4eCKOro aHajlu3a; IPUMEHATh IPOU3BOAHYIO IIpHU
pelleHnn  3ajad = Ha  JBWKCHHME;,  pellaTb  [PaKTUKO-
OpUEHTUPOBAaHHBIE 3a/ladyl Ha HauOoJIbIIME U HaWMEHBIINE
3HAYEHMUs, Ha HAXO0XKJICHUE ITyTH, CKOPOCTH U YCKOPEHHS,;
-MCCIIEIOBAaTh  CTaTHUCTHYECKHE JaHHble, B TOM 4YHCIE C
NpUMEHEHHEM TpapUUeCKUX METO/I0B U AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUBOJAUTD IIPUMEPHI MIPOSBIICHUS 3aKOHA OOJIBIINX YHCET
B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSAX;

-yMEeHUE BbIOUpaTh MOAXOIANINI N3yUEeHHBIH METO AJIsl pelIeHUs
3aJlauu, pacro3HaBaTh MaTeMaTH4YecKue PakThl 1 MaTeMaTHUECKUe
MOJIETH B MPHUPOAHBIX U OOIIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE;
YMEHME NPHUBOJUTh NPUMEPHl MAaTEMATUYECKUX  OTKPBITUI
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peuieHus, HaXOAUTh ApIryMEHTBI )1 JOKa3aTelIbCTBA CBOUX
YTBEPKJICHUM, 3a1aBaTh [IapaMETPbl U KPUTEPUU PELICHUS;

JaBaTh  OICHKY  HOBBIM  CHUTyallMsiM,  OIICHHUBATh
PUOOPETEHHBIN OIIBIT;

OsBnageHue YHUBEPCaTbHBIMHU KOMMYHHKATHBHBIMU
JIEHCTBUSIMU

a) obmieHue:

pa3BepHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C
WCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

0) COBMECTHasl IeITCIbHOCTD:

MOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON H
WHIUBUIYAITBHON pabOTHI;
OBnaneHue YHHUBEPCATbHBIMU
JICUCTBUSIMMU:

a) CaMOOpTraHU3aIUs;
CaMOCTOSITEITLHO COCTABJIATH IIAH PEIICHUs MPOOJIEMBI C
y4eTOM MMCIOIINXCSI pecypcos, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

0) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYAIUsIM, BHOCHTH KOPPEKTHBHI B

PEeryiisiTUBHBIMU

POCCHUICKON U MUPOBOM MaTeMaTUYECKOM HAYKH.

NESATENIBHOCTh, OLIEHUBAaTh COOTBETCTBUE PE3YJIbTAaTOB
LEJISM.
I1K 3.4. OpranusoBsiBath U | OBlageHNe YHUBEpCAIbHBIMHU y4€OHBIMU | -yMEHHE BBINIOJHATh BBIYMCIIEHWE 3HAYEHMM M IpeoOpazoBaHUs

oOecrmeunBaTh IEUCTBUSA
MMOTYNHEHHBIX YJIEHOB
SKHUIIAaKa Cy,I[Ha n
HUCIIOIB30BaTh
criacaTesibHbIE CPEICTBA

MM03HABATEIbHBIMU JIEUCTBUSIMU:

a) ONpeNeNsITh LeNU AeSITeIbHOCTH, 33/1aBaTh IapaMeTphl U
KPUTEPUU UX TOCTHUKEHUS;

0) crtaBuTh U (QopMyIHpOBaTH COOCTBEHHBIC 3aa4d B
00pa3oBaTeNbHON AEATEIBHOCTH M dKU3HEHHBIX CUTYaLUsX;
B) paboTa ¢ uHpopmaIuei:

BJIaaCThb HaBBIKaMH MOJIYYCHHA I/IH(I)OpMaI_[I/II/I nu3
HCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSATCIIbHO
OCYHICCTBJIATL IMOUCK, aHaliu3, CUCTCMATU3AllUI0 U

UHTEpIpeTanuio nHGOPMalUK pa3IMnYHbIX BUIOB U (GOpM
IIPEACTABICHUS;

BBIPQXXEHUI CO CTENMeHSIMH M JorapudpmMamu, MpeoOdpa3oBaHUS
JIPpOOHO- palliOHATBHBIX BRIPAKECHH;

-YyMEHUE HAXOJIUTh TPOHU3BOAHBIE DJIEMEHTAPHBIX (DYHKIIUA,
HCIIOJIB3Ys CIIPABOYHLIC MAaTCpHAJIbI; UCCIICA0OBATH B HpOCTCI\/JIIHI/IX
cinydasx (pyHKIMM Ha MOHOTOHHOCTh, HaXOJWUTh HAWOOJBIINE H
HauMEHbIIINE 3HaYeHUs] QYHKIHI;

-yMEHUE CTPOUTHh TpadUKU HU3YUCHHBIX (PYHKIIMIA, UCIOIB30BaTh
rpaduKu IpH U3YIEHUH MPOIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUN
3a]1a4 U3 IpyruX y4eOHBIX IPEIMETOB U 33]1a4 U3 pEaIbHOM KU3HU;
BbIpaXaTh OpPMyJaMH 3aBUCUMOCTH MEXY BEIMUNHAMU;
-YMEHUE pellaTh TeKCTOBBIE 3a]1a41 Pa3HBIX TUTIOB (B TOM YHCIIE Ha
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OBnagenue
JIEHCTBUSIMU
a) obmieHue:
npeaiaraTh HOBbIE MPOEKTHI, OLICHUBATh UJIEU C MO3UIIMHU
HOBU3HBI, OPUTUHATILHOCTH, MPAKTHYECKON 3HAYMMOCTH;
OsBnageHue YHUBEPCATbHBIMU PETYISTHBHBIMU
NEUCTBUSIMU:

a) CaMOOpraHu3aIus:

CaMOCTOSATENILHO COCTABJIITh IUIAH PEIICHUST MPOOIEMBbI C
y4eTOM HMEIOIUXCS pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEANOYTECHU;

JTaBaTh OIIEHKY HOBBIM CUTYalIUsIM;

0) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHBEI B
JeSITeNIbHOCTD, OIICHUBATh COOTBETCTBUE PE3yJIbTaTOB
LICJISIM;

YHUBCPCAJITbHBIMU KOMMYHUKAaTHBHBIMHU

IpPOLEHThI, JOJM W YacTH, Ha [JBU)XKEHHUE, padoTy, CTOMMOCTh
TOBapOB M YCIYI, HAJOrH, 3afadd W3 OOJacTH YIIPaBICHUS
JUYHBIMU U CEMEHHBIMM (PMHAHCAMM); COCTABIISITH BBIPAKCHMS,
YPAaBHEHUs, HEPABEHCTBA M HX CHUCTEMBI 110 YCIIOBHUIO 3aJauH,
HCCIIEI0BATh IIOJIy4E€HHOE pelieHne u OLICHUBATH
IPaBAONOA00HOCT PE3YIbTATOB;

-yMeHue U3BJIEKATb, UHTEPIPETUPOBATH UHpOpMaLHIO,
NpPEJCTAaBICHHYI0 B Ta0iluIax, Ha JAMarpammax, rpadukax,
OTPaXKaIOIIYl0 CBOWCTBA pEAIbHBIX IIPOLECCOB U  SBJICHMI;
NPEJCTABIATh HH(OPMAIIHMIO C TOMOIIBIO TAOIHII M TUATPaMM;
-YMEHHE BBIUUCIIATH BEPOSATHOCTH C UCII0JIb30BaHUEM I'pauueCKUX
METO/IOB; TMPHUMEHATH (OPMYIBI CIOKEHUS W  YMHOXKEHUS
BEPOSTHOCTEH, KOMOUHATOPHBIE (PAKTHI U (POPMYIIBI IPU PELIEHUU
3aj]1a4; OLIEHWBATh BEPOSTHOCTH PEabHBIX COOBITHIA; 3HAKOMCTBO
CO CIIy4allHbIMU BEJIMYMHAMU;

-yMEHHE HCIIOJIb30BaTh MPH PEUICHUU 33/1a4 U3y4eHHBIC (DaKThI U
TEOpeMbl IUIAHUMETPHM; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY>KaroIIEero Mupa;

-yMeHHEe M300pa)xkaTb MHOTOTPAaHHUKH M MOBEPXHOCTHU BpallleHUs,
UX CEYEHHsI OT PYKH, C IOMOUIbIO YEPTEKHBIX MHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMEHHME pACIO3HAaBAThb CUMMETPUIO B
IIPOCTPAHCTBE; yMEHUE pacno3HaBaTh IIPaBUJIbHBIE
MHOT'OI'PAHHUKH;

-MCII0JIb30BaTh OTHOIIECHUE IUIOIIAJe MOBEpXHOCTENH U 00BEMOB
NoJ00HBIX (PUTYp MPU pEeLIeHUH 3a7ay;

-yMEHHUE BBIYHMCIATH T€OMETPUYECKUE BEIUYMHBI (IJIMHA,
yroj, miomanb, o0beM, IUIOIAAb MOBEPXHOCTH), UCIONb3Ys
U3y4eHHbIE (POPMYIIBI U METO/IbI;

-HaXOJIUTh C MIOMOILBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI
CEepEeMHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMs TOUKAMU;
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2. CTpyKTypa u coiepkaHue 0011e00pa3oBaTeILHOM JUCHMIINHBI

2.1.00beM JUCHUIIMHBI M BUAbI YUeOHOH padoThI

Bun yueOHoM padoThI

Oo0BeM B yacax

O0bem 00pa3zoBaTe/IbHON NPOrPAMMBbI IMCHHUILIHHBI 348
B T.4.

1.0cHOBHOe coaep:xanmne 216
B T.4.

Teopernueckoe o0yueHue 136
IIpakTHyeckue 3aHATHS 80

2.1IpodeccnonabHO OPHEHTHPOBAHHOE COAEPKAHME 96

(conep:kaHue NPUKJIATHOTO MOAYJIsI)

B T.4.

Teopernueckoe 00y4yenue 62

IIpakTHueckune 3aHATUS 34

NuauBuayaabHblii NIPOEKT (1a/HeT)* HET
3. [IpomeskyTouHas aTTecTanus (IK3aMeH) 36

CamocrosiTesibHasi paboTa o0ydaroierocsi (Bcero)
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2.2. TemaTu4eckuii IJIaH U copep:xkanue ydeoHou nucuuniannbl OY .12 MaTtemaTuka

Conep:xkanue yuyeOHOro Matepuasa (0OCHOBHOE M MPO(ecCHOHATIBLHO

HaumeHoBaHue pa3ieioB . Oo0bem dopmMupyemblie
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHON qACOB KOMITETCHIIHH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Paznen 1. [loBTOpeHne Kypca MAaTEMATHKH OCHOBHOM IIKOJIbI 20
Tema 1.1. Coaep:xkaHue yueOHOro MaTepuaja 2
Lenb 1 3a1aun MaTeMaTUKU Lenp m 3amaum MaTeMaTHUKU [PU OCBOEHMM CHELMAIbHOCTU. ba3oBble 3HaHUA U 2
IIPU OCBOCHUHU YMEHHUSI 110 MaTeMaTuKe B Mpo(ecCHOHANbHON W B MOBCEAHEBHOW AESITEIHLHOCTH.
CIIEIUAIIBHOCTH. MHOXeCTBO, OIepalMd HaJ MHOXECTBAMHU, JuarpamMmbl  Diliepa-Benna.
MHoxecTBa U JIOTHKA Hcnonbs30BaHne TEOPETUKO-MHOKECTBEHHOT'O arapara JJisd ONUCaHUsl pPeajibHbIX
MIPOIIECCOB U SIBICHUH B IPO(PECCHOHATIBHOMN AEATEIBHOCTH, IPU PELICHUH 33724 U3
JPYTUX TACHUIUINH
Tema 1.2 CI:)};[repmaHne y4e0OHOro MaTepHuaJia - OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
Uucna v BBIYUCIICHUS IIpakTHYecKHe 3aHATHSA: 2 OK 07
[Ipaktuueckast pabora Nel mo Teme: Harypanbhble u nensie uucna. [Ipusnaku 2 MK 1.1,2.3,3.4
JEJIMMOCTH 1eNbIX yuces. PanuonanpHbele yncna. OOBIKHOBEHHbBIE M JECATUYHBIC
ApoOu, NPOLEHThl, OECKOHEYHble MepHOAMYECKHe JApoOH. Apudmerndyeckue
orepalyy ¢ palMOHAIbHBIMU YHCIIaMHU, NPE0Opa3OBaHUs UYUCIIOBBIX BBIPAXKEHUU.
JlelictBuTenpHple  4ucia.  PanuMoHanbHBIE WM HMPPAalMOHAIBHBIE  YHUCIA.
Apudpmernueckue onepauud ¢ JeHCTBUTENbHbIMM unciaamu. [IpubnnxéHHble
BBIUHCJICHMS], TIPAaBUJIa OKPYIJICHUS], IPUKKJIKA U OLICHKA PE3yJIbTaTa BBIYUCICHUN
Tema 1.3. Coaeprxanue yueOHOro MaTepuaJa 2
Toxnecta u ToxKIecTBEHHbIE | ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHUS. 2
npeoOpa3oBanus YpaBHeHus, | HepaBeHCTBO, pelieHHe HepaBeHCTBAa. MeToa WHTEpBaloB. PelieHue IenbIX U
HEPABEHCTBA U UX CUCTEMBI IpoOHO-pallMOHATIBHBIX YpaBHEHUH M HepaBeHCTB. [IpuMeHeHue ypaBHEHUH H
HEPAaBEHCTB K PEIICHHI0 MaTeMaTUYeCKUX 3a7ad U 3a/]ay U3 Pa3InyHbIX olnactei
HayKH U peabHOM kHu3HU. CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUH U
HepaBeHCTB. CUCTEMBI IMHEWHBIX YPABHEHUM.
IIpakTHyeckue 3aHATHA: 2
[IpakTrueckas padora Ne 2 mo Teme: Pemienne mpuKIagHBIX 3aJad ¢ TMOMOIIBIO 2

CUCTEMBI JINHEWHBIX YPABHEHUI
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Tema 1.4.
HpOHeHTHbIe BBIYHUCJIICHUA
B NMpo¢eCCHOHANTBHBIX 3a/1adax

IpodeccnoHanbHO OPUEHTHPOBAHHOE COlepP:KaHUe (CoJAep:KaHHue MPUKJIIATHOIO
MOLYJIs1)

[Ipumenenue qpobeit ¥ MPOLEHTOB JJIsl PELICHHS MPUKIAAHBIX 3a/1a4 U3 PA3IUYHBIX

oTpacieil 3HAaHUM W peasbHOW >KM3HU. [IpUOMKEHHBIC BBIYMCICHUS, IpPaBUIIA 2
OKpYIJIEHUS, NPUKUIKA M OLEHKa pe3ynbTaTa BblYMCICHUH. Pa3Hble cnocoOsbl
BBIUUCIICHUS MTPOLEHTOB. [Ipo1ieHTHBIE BEIYUCIICHHS B TPO(ECCHOHATBHBIX 3aa4ax.
IlpakTHYecKkHne 3aHATHS: 2
[Tpaktuyeckas padora Ne 3. [IpumeHeHue ypaBHEHHI M HEPABEHCTB K PEIICHHIO 2
MaTeMaTHYECKUX 3aJ1ad U 3a/1a4 U3 pa3InyHbIX 00J1acTel HAayKU U peaJIbHOM KU3HU
Tema 1.5. Coaeprxanue yueOHOIro MaTepuaJa -
[MocemoBaTenbHOCTH IlpaKTHYECKHE 3aHSITHS: 2
H TIPOTPECCHH [Ipaktnueckas pabora Ne 4. IlocnmemoBaTenbHOCTH, CHOCOOBI  3aJaHUS 2
mocjenoBaTelbHOCTeH. MOHOTOHHBIE ITOCIIEAOBATENFHOCTH. ApudmMernueckas u
reoMeTpuueckas nporpeccud. beckoHeuHO — yObIBaromias — reoMeTpuyeckas
nporpeccusi. Cymma O€CKOHEUHO YOBIBalOIIEd TIeOMETPUYECKONW IPOrpeCcCUU.
dopmyna CIOXHBIX IPOLUEHTOB. lcrnonb3oBaHUE NPOrpeccUd MAjsl pPEeLIeHus
peasIbHbIX 3a]1a4 PUKJIAJHOTO XapaKTepa
Tema 1.6. Coaep:xanue y4eOHOro MaTepHuaJia 4
OyHKIHH U TpaduKe Oynkwmsi, criocoOs! 3ananus GyHkun. [ paduk Gyaknmm. 2
B3aunmuo oOpartHble QyHKIuH. OOnacTe OHpeneneHUs M MHOMKECTBO 3HAuCHHH 2
byHKIHH.
IIpakTHYyeckue 3aHATHA: 2
[IpakTuueckass pabora Ne 5. Hymu ¢ynkumu. IIpomexyTku 3HAKOIOCTOSHCTBA. 2
YérHble M HeUE€THBIE (YHKIIUU
Pa3nen 2. Crenenn n kopHu. CTenenHas, moKazaTeJabHas U Jiorapupmuyeckas GyHKIus 56 OK 01, OK 02, OK 03,
Tema 2.1. Coaep:kaHue y4eGHOro MaTepuaia 2 OK 04, OK 05, OK 06,
Apudmerndeckuii KopeHb n— | Apu(METHYECKHI KOPEHb HATYPaIbHON CTEIICHH. 2 OK 07
OM CTeNeHH IIpakTHYyecKHe 3aHATHA: 2 IK 1.1,2.3, 3.4
[TpakTuueckas padora Ne 6. JlelicTBus ¢ apupMeTHUECKUMH KOPHIMHU N—OH CTENEHN 2
Tema 2.2. Coaepxanue yueOHOIro MaTepuaia 4
Crenenn. CrannaptHas ¢popma | CreneHb ¢ IenbiM nokaszareneMm. CraHmaptHas (opma 3amucd JAeHCTBUTEIBHOTO 2
3aIucH JEUCTBUTENLHOIO | yucia. Vcrmonp3oBaHue MOAXOAALIed (OpMBbl 3amucu JIeHCTBUTENBHBIX YUCEN IS
qucna pelIeHrs MPaKTUYECKHX 33714 U IPEJICTaBICHUs JaHHBIX.
Crenens ¢ panmoHaIbHbIM NoKa3aTeneM. CBONCTBA CTENEHH. 2
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IlpakTuyeckue 3aHATHS:

[TpakTuueckas pabora Ne 7. [IpeoOpa3oBanme BBIpaXKEHUN, COJEPKAIINX CTEIICHH C 2
palMOHAJIBHBIM [10Ka3aTelIeM
Tema 2.3. Coaeprxanue yueOHOro MaTepuaJa 2
CrenenHas QpyHKIUSA Crenennas pyHKUHSA ¢ HATYPaJbHBIM U LIEJIbIM ITOKa3zaTesneM. E€ cBoiicTBa u rpaduxk. 2
CBoiicTBa U rpad)uK KOpHS N-0i CTENEHN
Tema 2.4. Copep:kanue y4eOHOTro MaTepuaa 4
Hppaunonanenelie ypaBHenus | 1. PemeHue uppanuoHaaIbHBIX ypaBHCHUN 2
U HEpaBEeHCTBA 2. Pemenune uppannoHanbHBIX HEPABEHCTB 2
IlpakTHYecKkHne 3aHATHS: 2
IIpakTnueckas pabora Ne 8. Pemenue nppannoHalbHbIX YPaBHEHUN 1 HEPABEHCTB 2
Tema 2.5. Coaep:xanue y4eOHOIro MaTepuaJia 2
IIpumeHeHue CBOMCTB | Mcnonp30oBaHWEe CBOKMCTB CTENEHHOW (YHKIMU TMPH pPEUICHUW YpaBHEHUH U 2
CTeNeHHON (HyHKLIUU HEPABEHCTB
Tema 2.6. Coaep:xaHue yueOHOro MaTepuaJia 2
[TokazarenbHas ¢Gynkuus, | INokasarenbHas GyHKIUS, € CBOMCTBA U rpaduk 2
€€ CBOMCTBa IIpakTnyeckue 3aHATHS: 2
ITpakTuyeckas pabora Ne 9. IlokaszarenpHas GyHKIHS, €€ CBOWCTBA U rpaduK 2
Tema 2.7. Coaep:xanue y4eOHOro MaTepHuaJia 4
[TokazarenbHble ypaBHEHUS 1. Tloka3arenbHble ypaBHEHUS 2
U HEPAaBEHCTBA 2. TlokazaTenpHble HEpaBEHCTBA 2
IIpakTHYyeckue 3aHATHA: 2
[TpakTuueckas pabora Ne 10. [Toka3zaTenbHble ypaBHEHHUS] M HEpaBEHCTBA 2
Tema 2.8. Coaepxanue y4eOHOIro MaTepuaa 2
[Ipumenenue CBOMCTB | Pemenue moka3aTenbHbIX ypaBHEHUH U IMOKA3aTEIHHBIX HEPABEHCTB 2

NoKa3aTeabHON QYHKIUH
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Tema 2.9.

Jlorapudm qucla.
JecsaTranbiit

Y HATYPAIbHBIN JTOTapr(MbI

Conep:kaHue y4eOHOIro MaTepuaa

Jlorapudm uncna. JlecaTUUHBIN U HATYPAIBbHBIN JOTapr(pMbI

IlpakTuyeckue 3aHATHS:

ITpaktuyeckas pabora Ne 11. Beruncnenue norapudma uncna

Tewma 2.10.
CoiicTBa norapudmon

Copep:kanue y4eOHOTro MaTepuaa

IIpeobpa3oBaHue BbIpaxeHUil, copepKaluX Jorapu@mbl

HpaRTn'{ecmle 3aHATHUSA:

[Tpaktrueckas padota Ne 12. [IpeobpazoBaHue BbIpaKEHUM, COAEPIKAIIIX
sorapupmMbl

NINININININININ

Tema 2.11. Copep:kanue y4eOHOTro MaTepuaa 2
Jlorapudmuueckas ynkuus, | Jlorapudmuueckas QyHKIwst, €€ CBOWCTBA U TpaduK 2
€e CBOMCTBa IIpakTnyeckue 3aHATHS: 2
[IpakTnueckas pabora Ne 13. Jlorapupmuueckas QyHKIUS 2
Tema 2.12. Conep:xanue yueOHOro MaTepuaJia 2
Jlorapudmudeckue ypaBHeHHUs Jlorapudmuueckue ypaBHEHUSI U1 HEPABEHCTBA 2
1 HEPaBEHCTBA
IlpakTHYecKkne 3aHATHS: 4
ITpaktuueckas pabora Ne 14. Jlorapudmudeckue ypaBHEHHs 2
[IpakTuueckast pabora Ne 15. Jlorapupmuyeckue HepaBeHCTBA 2
Tema 2.13. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COEepPKaHMe (CONepKaHNe TPHKJIAJTHOIO 2
Jlorapudmsl B mpupoae U | MOmyJisn)
TEXHHUKE IIpumenenue norapudma. Mcropus pasButus Matematuku. Jlorapudmuueckas 2
cnupaib B npupoje. Ee marematnyeckue cBONWCTBA.
IIpakTHYyeckue 3aHATHA: 2
[Ipaktnueckass pabora Ne 16. Hcnoms3oBanuwe rpadukoB (QyHKIMNA s 2
HCCIIEIOBaHMs IPOLIECCOB M 3aBUCHUMOCTEH, KOTOPHIE BO3HUKAIOT IIPHU PELIECHUU
3aJ1a4 U3 pa3IMYHbIX 00JaCTe HayKu U pealbHON )KU3HU
Tema 2.14. Conep:xaHue yueOHOro MaTepuaJia -
IIpumenenue IIpakTHyecKkHe 3aHATHA: 2
norapu()MOB K PeIIeHHI0 3a1a4 | [Ipaktudeckas padora Ne 17. Pemenne norapu()MUUECKUX ypaBHEHHI U HEPABEHCTB 2
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Paznen 3. IlpsimMble U JIOCKOCTH B IPOCTPAHCTBE

18

Tema 3.1. Coaeprxanue yueOHOro MaTepuaJa 2
IToBTOpEHUE NIaHUMETPUH. OcHoBHble (urypsl, (akTel U TeopeMmbl IIaHUMETpuu. OCHOBHBIE TOHATHS 2
OCHOBHBIE MOHATUS crepeomerpuu. Touka, psimasi, JIOCKOCTh, IPOCTPAHCTBO.
CTEPEOMETPHUH IIpakTHyeckue 3aHATHS: 2
[Ipaktuueckass pabora Ne 18. IloHatne 00 aKCMOMAaTUYECKOM TOCTPOCHUU 2
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX
Tewma 3.2. Copep:kanue y4eOHOTro MaTepuaa 2
[Ipsimble U TIIOCKOCTH B3aumHoe pacnosiokeHHe IpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKarOLIUecs, 2 OK 01. OK 02. OK 03
B IIPOCTPAHCTBE. napajjiesibHble M CKpeluBaromuecs: mpsmble. I[lapamienbHOCTh HPSAMBIX U OK 0 4 OK 0 5’ OK 06,
[TapannenbHOCTh NPSMBIX, IUIOCKOCTEHl B IPOCTPAHCTBE: IapajljiesIbHblE TMpsSMbIE B  MPOCTPAHCTBE, ’ OK 07’ ’
PSIMOi 1 IUIOCKOCTH, HapayieNIbHOCTh TPEX NPSAMBIX, MNApaUICIIBHOCTh MPSAMONW M IUIOCKOCTH. YTJBI C K 1.1,2.3, 3.4
IUIOCKOCTEH COHAIIPaBJIEHHBIMH CTOPOHAMHU, YTOJI MEXAY IPSIMbIMU B IPOCTPAHCTBE.
IlpakTHYecKkne 3aHATHS: 2
[Ipaktuueckass pabora Ne 19. [lapamnenbHOCTb IUIOCKOCTEW: MapaieibHble 2
IUIOCKOCTH, CBOICTBA NapajjieNbHbIX m1ockocTel. [IpocTeiiine npocTpaHCTBEHHBIE
(GUTypHI Ha IIIOCKOCTH: TETPadIp, KyO, MapajuieNenuIie]], HIOCTPOSCHHE CeUeHHH
Tema 3.3. Coaep:xanue y4eOHOro MaTepHuaJia -
[TepieHAMKYASIPHOCTH IIpakTuyeckue 3aHATHSA: 2
MPSIMBIX [TpakTuyeckas padora Ne 20. [leprneHAUKYISIPHOCT NPSAMON U MJIOCKOCTH: 2
U TUIOCKOCTEN MEePIEeHIUKYJIPHBIE IPSIMbIE B IPOCTPAHCTBE, NPSIMbIE MapajlieIbHbIE U
MIEPIEHIUKYJIAPHBIE K IIJIOCKOCTH, PU3HAK NEPIECHANKYIISIPHOCTH NIPSMON 1
IIJIOCKOCTH, TEOPEMA O MPSIMOM NEPHEHANKYIIIPHON IIOCKOCTH
Tema 3.4. Conep:xaHue yueOHOro MaTepuaJia 2
VYTriel MeXAY IPSAMBIMU VYTIibel B IPOCTPAaHCTBE: YO MEXKIAY NPSAMOM M IUIOCKOCTBIO, ABYIPAaHHBIM Yroi, 2
U INIOCKOCTSIMHU JIMHEWHBIN YroJl IBYIpaHHOro yria. [leprneHuKyisp U HaKJIOHHBIE: pacCTOSTHUAE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (GUTyphl Ha
IJI0CKOCTb.
IIpakTHYyeckue 3aHATHA: 2
[IpakTuueckas pabora Ne 21. [leprieHIuKyIIpHOCTD MIIOCKOCTEH: MPU3HAK 2

NEPpICHAUKYIIIPHOCTH ABYX IUIOCKOCTEIA. TeopeMa 0 TpéX NEpNCHAUKYJIApax
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Tema 3.5.
[IpsiMbIe U TUIOCKOCTH

IIpodeccnoHanbHO OPHEHTHPOBAHHOE COlepPKaHMeE (COepPKAaHUE TPUKJIATHOTO
MOLYJIs1)

B [IPAKTUYECKUX 3aJa4ax IIpakTHyeckue 3aHATHS: 2
[Tpaktuyeckas padota Ne 22. PacrionoskeHre NpsSMBIX U IUIOCKOCTEH B OKPYKAIOIIEM 2
Mupe (NIpUpoJe, HCKYCCTBE, apXUTEKType, TEXHHKe). PelleHne npakTUKO-
OpUEHTUPOBAHHBIX 3a7a4
Tema 3.4. Coaep:xaHue yueOHOro MaTepuaja 2
OcCHOBHBIE IPOCTPAaHCTBEHHbIE | B3anMHOe pacroiokeHue NMpsIMBIX W IUIOCKOCTEH B mpoctpaHcTBe. [loctpoenue 2
burypst CEUYCHHI
1 UX B3aMMOpPACIOJI0KEHUE
Pa3nes 4. KoopanHaThl H BEKTOPBI B IPOCTPAHCTBE 14
Tema 4.1. Coaep:xaHue yueOHOro MaTepuaJia 2
BekTops! B IPOCTPaHCTBE. BexTop Ha muockoct M B mpocTpaHcTBe. ClIOKEHME U BBIYMTAHME BEKTOPOB. 2
JleiicTBUSI ¢ BEKTOpaMH YMHO)X€eHuEe BeKTOopa Ha uucio. PasnoxeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTtopam. [lpaBuiio napamienenunena.
IIpakTHYecKkne 3aHATHS: 2
IIpakTuyeckas pabora Ne 23. Pemienue 3ajau, CBA3aHHBIX ¢ IPUMEHEHUEM MTPaBUJII 2
JNENUCTBUN C BEKTOPAMHU
Tema 4.2. Coaepxanue yueOHOro MaTepuaa 4
Koopaunarte! B mpoctpancTse. | 1. [IpsMoyronpHas cucTteMa KOOpPIMHAT B TMpOCTpaHCTBe. KoopawHATBI BEKTOpA. 2
[Ipocrenimue 3anaun [Ipocreiimne 3amaum B KOOpAMHATaX. YToid MeEXIy BekTopamu. CkajsipHOe
B KOOpJMHATax IIPOU3BE/IEHNE BEKTOPOB. BrIuncienre yrioB Mexay NpsSMbIMHU U IIJIOCKOCTSAMHU. OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
2.KoopanHaTHO-BEKTOPHBIM METOJI IPH PEIICHHH T€OMETPHUECKUX 33124 OK 07
Tema 4.3. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COePKaHMeE (CONepKaHNe TPHKJIAJTHOIO IIK1.1,23,34
[IpakTHKO-OPHUEHTUPOBAHHbBIE | MOYJISA)
3aJ1a4 Ha KOOPAMHATHON KoopanHaTHast II0CKOCTb. 2
TIJIOCKOCTH TpakTHYecKHe 3aHATHSL: 2
[IpakTnueckasst pabora Ne 24. BpluucieHue pacCTOSIHUM U IUIOmIaj el Ha 2

KOOleI/IHaTHOﬁ mIockocTH. KolnuecTBEHHbBIE PaCUCTELL
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Tema 4.4.

Conep:kanue y4eOHOTro MaTepuaJa

Pemenne 3anay Ha IIpakTHYecKHe 3aHATHSA: 2
KOOpAWHATHI [IpakTuueckas padora Ne 25. KoopAMHATHO-BEKTOPHBIA METOJ] IPU PELICHUU 2
U BEKTOPBI reoMEeTpUUYECKUX 3a1au. Pemenne 3aa4, CBA3aHHbBIX ¢ IPUMEHEHUEM PaBUI
JEUCTBUM ¢ BEKTOPAMH. 3a/1a4M INIAHUMETPUU U CTEPEOMETPUH U METOIbI X
pelieHus
Paszpnen 5. OcHoBbl TpUroHomMerpuu. Tpuronomerpuyeckue GyHKIMHU 34
Tema 5.1. Coaeprxanue yueOHOIro MaTepuaJa 4
OCHOBBI TPUTOHOMETPUU 1. CunHyc, KOCUHYC M TaHI'€HC YHMCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, 2
apKTaHI€HC YHCIOBOIO apryMeHTa.
2. TpuroHomerpuyeckast OKpy>KHOCTb, OIIpeJeJIeHEe TPUTOHOMETPUUYECKUX 2
(GyHKINH 9MCIOBOTO apryMEHTa
Tema 5.2. Coaep:xanue y4eOHOro MaTepHuaJia 2
OcHoBHbIE OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 2
TPUT'OHOMCTPHUYCCKUC IlpakTH4yecKkue 3aHATHS: 2
TOXIECTBA [IpakTuueckas pabora Ne 26. IIpeobpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUI. 2
Tema 5.3. Coaep:xanue y4eOHOIro MaTepHuaJia 2
[lepuonnueckne GyHKINH. Oynxkius. [lepuoanyeckue pynkuuu. Tpuronomerpuyeckue QyHKIMH, UX 2 8112 8‘1" 8112 8?’ 8112 82
TpuronomeTpryeckue CBO¥CTBA M rpaduKu " OK 07 ’
yHKIMH IIpakTuyeckue 3aHATHSA: 2 [K 1.1,2.3,34
[IpakTnueckas pabora Ne 27. Iloctpoenue rpadukoB GyHKIUN 2
Tema 5.4. Coaepxanue y4eOHOro MaTepuaa 2
[TpeobpazoBanue rpadhukoB Cxartue u pacTsikeHue TpadUuKOB TPUTOHOMETPUUECKHUX (DYHKITHIA. 2
TPUTOHOMETPUYECKHUX IIpeoOpa3oBanue rpa@uKOB TPUTOHOMETPUUYECKUX (PYHKIIUI
byHKIMIA
Tema 5.5. IIpodeccnonanbHO OPHMEHTHPOBAHHOE CO/IeP:KaHNeE (COAePIKaAHUE 4
Onucanue MPOU3BOJICTBEHHBIX | MPUKJIATHOTO MOTYJIsl)
IIPOLIECCOB € MTOMOIIBIO 1. Hcnonb3oBaHue CBOHCTB TPUTOHOMETPUUECKUX (YHKLIUHN B 2
rpadukoB QyHKIMH npoeccrnoHabHBIX 3aa4ax.
2. Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (DYHKIIHIA B 2

npoecCHOHABHBIX 3aa4ax
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IlpakTuyeckue 3aHATHS:

[MpakTuueckas padora Ne 28. Mcnions3oBanue rpadukoB QYHKITUH 715 2
HCCJIEIOBaHMs POLIECCOB U 3aBUCUMOCTEN, KOTOPBIE BO3HUKAIOT IIPH PELICHUN
3a]a4d U3 APYruX YYeOHBIX TUCHUIUIMH U peabHON JKU3HU
Tema 5.6. Copep:kaHue y4eOHOIro MaTepuaa 2
OO6patHbie O6parnbie ¢pynkiun. OOpaTHbie TpUrOHOMETpUUecknue pyHkuuu. Mx cBoiicTBa u 2
TPUTOHOMETPUYECKHE rpapuku
byHKIIMHU
Tema 5.7. Copep:kaHue y4eOHOIro MaTepuaa 4
Tpuronomerpuueckue 1. PemeHue TpUroHOMETpUUECKUX YpaBHEHUN 2
YpaBHEHUS 2. PenieHue TpUrOHOMETPUUECKUX YPAaBHEHUH 2
IlpakTHYecKkne 3aHATHS: 2
[IpakTnueckas pabora Ne 29. PernieHne TpUroHOMETpUUYECKUX YPABHEHUM 2
Tema 5.8. Coaep:xanue yueOHOro MaTepuaJia 2
Tpuronomerpuyeckue IIpuMepsl pelieHrst TPUTOHOMETPUYECKUX HEPABEHCTB. 2
HECPaBCHCTBA IIpakTHYecKHe 3aHATHSA: 2
[IpaxTuueckas padora Ne 30. Perienne npocTeinx TpPUroHOMETPUUECKUX 2
HEPaBEHCTB B TOM YMCJI€ C UCIOJIb30BAHUEM CBOMCTB (YHKIMH
Tema 5.9. Coaep:xaHue yueOHOro MaTepuaJa -
Pemenwue 3amay IIpakTHyeckune 3aHATHA: 2
TPUTOHOMETPUHU [IpakTnueckast pabora Ne 31. TpuroHomerpuueckue BBIPAXKEHUS, YpaBHEHUS U 2
HEPAaBEHCTBA
Pa3nea 6. IllpousBognas pyHKI UM, ee IPUMEHEHHE 34
Tema 6.1. MOHOTOHHOCTb Coaepixanue yueOHOro MaTepuaJa 2
GbyHKINU. DKCTPEMYMBI ITpomexyTKH MOHOTOHHOCTH (PyHKIIMH. MakCUMyMbl U MUHUMYMBI ()yHKIIHH. 2
Gynkuun. Toukn sketpemyma | HauGosbliiee 1 HaMeHbIIee 3HaUCHHE QYHKIIMH Ha IPOMEKYTKE OK 01. OK 02. OK 03
Tema 6.2. Ilonsatue Coaepxanue y4eOHOIro MaTepuaa 2 OK 0 4 OK 05, OK 06’
0 HENPEPHIBHOCTH (PyHKIIUH HenpepuiBHBIE QYHKINM. 2 " OK 07 ’
IIpakTHYeckHne 3aHATHSA: 2 MK 1.1,2.3,3.4
[IpakTnueckas pabora Ne 32. Meton MHTepBaJIOB /)i pellIEHUs] HEPABEHCTB 2
Tema 6.3. Conep:kanue y4eOHOIo MaTepuaJa 2
[TpousBonHas GyHKIUU ITpouzBonnas ¢pynkuuu. [IpousBoanbie aeMeHTapHbIX GyHKIMNA. DopMyIbl 2

HaXO0XICHUA HpOHSBO)IHOﬁ CYMMBI, IPOU3BEACHHA U YaCTHOI'O
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IIpakTuyeckue 3aHATHS:

[Tpaktrueckas padota Ne 33. [IpousBoaHas pyHKIUN

NINININ

Tema 6.4. Copep:kanue y4eOHOTro MaTepuaa
['eomerpuueckuii cMbIca I'eomeTpruyeckuii CMBICT MPOU3BOAHON PYHKIIMH — YTIIOBOM KOd(hHIMeHT
MIPOU3BOTHOM KacaTelbHOU K rpaduky GYyHKIIUU B TOUKE. Y paBHEHUE KacaTelbHOM K rpaduxy
GbyHKIIUHN
IlpakTHYecKkne 3aHATHS: 2
IIpakTnueckas pabora Ne 34. 'eomeTpu4eCcKuil CMBICI IPOU3BOIHOM 2
Tema 6.5. IIpogeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHNe (CoAepKaHue 2
duznyecKkuii CMBICIT NMPUKJIATHOTO0 MOYJIA)
IIPOU3BOHOMN duznyeckuil (MEXaHUUECKU) CMBICI TPOU3BOIHON. [IpuMeHeHre Tpon3BOIHOM 2
B IPO(EeCCHOHANIBHBIX 33Ja4axX | JUIs ONPEIEICHUs] CKOPOCTH MPOIIECca, 3aJaHHOr0 (GOpMyIIOoN MK TpadHKOM
Tema 6.6. Coaep:xaHue yueOHOro MaTepuaJia 2
[TpumeneHnne mpou3BOHON Bospactanue u yObiBaHue (pyHKIIMH, COOTBETCTBUE BO3pACTaHUs U YObIBAHUS 2
K UCCIEeI0OBaHUIO (QYHKIUI (GYHKINHU 3HAKY TPOU3BOJIHOM.
Ha MOHOTOHHOCTb U IIpakTHYeckne 3aHATHSA: 2
SKCTPEMYMBI [TpakTrueckas padota Ne 35. [IpuMeHeHHE MPOU3BOIHOMN K MCCIICTOBAHUIO 2
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI
Tewma 6.7. Coaep:xanue yueOHOro MaTepuaJa 2
HccnenoBanue QyHKIMMA Anroput™ uccienoBaHus pyHKINUNA U TOCTPOEHUS €€ rpauKa ¢ MOMOILBIO 2
¥ TIOCTpOCHUE TpaduKOB npon3BoHON. VcTOpus pa3BUTHs MaTEMaTHUYECKOT0 aHAIHN3a
IIpakTHyeckue 3aHATHSA: 2
[TpakTuueckas pa6ota Ne 36. [loctpoenue rpadukoB MHOTOUJIEHOB C 2
MCI0JIb30BAaHMEM anapaTa MaTeMaTHYeCcKOro aHajan3a
Tema 6.8. Coaepxanue yueOHOro MaTepuaa -
HanGonpmee u HauMensinee | IlpakTHYecKHe 3aHATHS: 2
3Ha4eHMs (PyHKIMHU HA OTPE3KE [TpakTuueckas pabora Ne 37. HaxoxneHrne HauboNbIIero 1 HANMEHBIIETO 2

3Ha4YeHHs QYHKIIMU Ha OTpe3ke. [[puMenenne mpou3BOIHOM JIJIsl HAXOXKICHUS
HAWJIYYLIETO PELICHUS B IPUKIAJAHBIX 3a7a4ax, JJIs OIPEACICHUS CKOPOCTH
rpolecca, 3a1aHHoro GopMysoi Ui rpaguKkom
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Tema 6.9.
Haxoxnenue onTuMaibHOTO

IIpodeccnoHanbHO OPUEHTHPOBAHHOE CoJlepkaHue (CodepKaHue
NPUKJIATHOTO MOYJIs1)

pe3yJibTaTa ¢ OMOIIBIO 1. Tlpuknaanble 33a4u, B TOM YHUCJIE COIUAIBHO-DKOHOMUYECKOTO U (PU3UYECKOTO 2
IIPOM3BOJIHOM B IPAKTUUECKUX XapakTepa, UX pelIeHHe CPeICTBAMU MAaTEMaTHUECKOI0 aHaJIN3a
3aladax 2. HaxoxJIeHue onTUMAIBHOTO pe3yibTaTa ¢ IOMOIIbIO MPOU3BOAHOMN B 2
IIPaKTUYECKUX 3a7a4yax
3. HaxoxIeHue onTuMalIbHOTO pe3ysbTaTa ¢ HIOMOIIBIO IPOU3BOIHON B 2
IIPaKTUYECKUX 3a7jauax
Tema 6.10. Pemenue 3anmau. | Conep:kaHue yueOHOTo MaTepHuaJia -
IIpounsBoaHas Gbyskuuy, | [IpakTHyecKue 3aHATHS: 2
€¢ IpUMCHEHUE [IpakTruyeckas padora Ne 38. /luddepennmpoanue Gpynkuuii. ccnenoBanue 2
(GyHKUMH ¢ TOMOIIBIO TPOU3BOAHON. Hanbombiee 1 HauMeHblIee 3HaYeHUs
byHKIIUU
Pa3nes 7. MHOrOrpaHHHMKH H TeJia BpallleHUus! 46
Tema 7.1. Coaep:xaHue yueOHOro MaTepuaJia 2
MHororpanHuKu [loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE U 2
HEBBINYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOIOTPaHHUKA
Tema 7.2. Coaep:xanue y4eOHOro MaTepuaJia 2
[Tpuszma. [Tpsamas | [Ipu3ma: n-yrospHasi mpu3Ma; TPaHU U OCHOBAHUS MPU3MBIL; IPSMasi M HAaKJIOHHAs 2
Y TIPaBUJIbHAS TIPU3MBI MPU3MBbI; OOKOBas U MOJIHAS TIOBEPXHOCTh MPHU3MBbI. DJIEMEHTHI TPU3MBI.
[IpaBunbHas npusma
Tema 7.3. Conep:xaHue yueOHOro MaTepuaJa 2
[Tapannenenunen, kyo [Tapannenenunen, npsMOYyroJbHBIN Mapajienaenunes u ero ceoicraa. Kyo. 2
Ceuenue ky0a, mapajuiesenumneaa
Tema 7.4. Coaepxanue y4eOHOIro MaTepuaa 2
[Mupamuna. IIpaBunbnas | [Mupamuna: n-yrojapHas MUpaMuaa, TPAHU M OCHOBAHHUE MTUPAaMUIbI; OOKOBast U 2
MUpamMua. YceueHnas | mosiHasi IOBEPXHOCTb MUPAMU/IbI; IPaBUIIbHAS U yCeUEHHAS MTUpaMHJIA. DIIEMEHTBI
nupamua nupamuibl. Berarcienue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHaiu, yIibl
Tema 7.5. Coaepxanue yueOHOro MaTepuaJia 2
bokoBas u noyiHas | Ilnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMON MTPU3MBIL, 2 OK 01, OK 02, OK 03,
MIOBEPXHOCTh IIPU3MBI, | IJIOIIA b OCHOBAHUI, TeOpeMa 0 GOKOBOW MOBEPXHOCTH MpsiMoit ipu3Mel. [Tnomansb OK 04, OK 05, OK 06,
MU PAMHU/IBI OOKOBOI1 MOBEPXHOCTH U MOBEPXHOCTU MPABUIILHOM MHUPaMHJIbI, TEOpPEMA O OK 07
TUIOIIAM OOKOBOM MOBEPXHOCTH YCEUEHHONW MUPAMHUJIBI IK1.1,2.3,34
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Tema 7.6.

Conep:kaHue y4eOHOIro MaTepuaa

JIBv>xeHne B IPOCTPaHCTBE. | J[BmkeHue B npocTpaHcTBe. CHUMMETPHS B IPOCTPAHCTBE: CUMMETPHS 2
CummeTpus B IPOCTPAHCTBE OTHOCHUTEJIBHO TOYKH, NPSIMOM, MJIOCKOCTU. DJIEMEHTh CHMMETPUH B MUPAMUIAX,
napajuleJienuneaax
Tema 7.7. Copep:kanue y4eOHOTro MaTepuaa 2
IIpaBunbHBIE MHOTOIpaHHMKH, | [ToHSATHE MPaBUIBHOTO MHOTOTPAHHUKA; MPABUIIbHAS PU3Ma U IPaBUIIbHAS 2
UX CBOICTBa NUpPaMU/a; IpaBUIbHAS TPEYrobHAs MUPaMUA U MPaBUIbHBINA TETpadap; KyO.
[IpencraBienue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTA3/Ip, JOJAEKAdAP U UKOCABP.
JIBHKEHME B IPOCTPAHCTBE. DJIEMEHThI CHMMETPHUH B ITPABUIIBHBIX
MHOT'OTpaHHUKAX
Tema 7.8. Cummerpus B IIpodeccnonanbHO OPUEHTHPOBAHHOE CoJlepkaHue (CodepKaHue 4
npodeccun. CeueHus NPHUKJIATHOT0 MOAYJISA)
MHOTI'OI'PaHHHKOB 1. Cummerpus B IpupoJie, apXUTEKTYpe, TEXHHUKE, B OBITY, B IPO(ECCHH. 2
B IpOeCCHOHATBHBIX 3a7adax Vcnonp30Banue IBUKEHUH B IPOCTPAHCTBE MPH PEIICHUH PO ECCHOHATBHBIX
3aga4y. CeueHust PU3Mbl U TUPAMUIbI.
2.1locTpoeHue ceueHuil MHOrOrpaHHUKOB, UCIOJIb3Ysl METO/I CIIEJIOB. 2
IIpakTHyeckue 3aHATHSA: 2
ITpakTryeckas pabora Ne 39. BoinosHeHre BBIHOCHBIX INIOCKUX YepTexXel 13 2
PHUCYHKOB ITPOCTHIX 00BEMHBIX (QUTYp (BHJ CBEPXY, COOKY, CHU3Y)
Tema 7.9. Coaepsxkanue yueOHOIro MaTepuaa 2
[Munmunap, ero cocrapusomue. | Hunuaaprdeckas MOBEpXHOCTh, 00pa3yroOIIue IITHHAPHYECKON TOBEPXHOCTH, OCh 2
Ceuenue nunuHapa LWINHAPUYECKOH moBepXHOCTU. L{unuHap: ocHoBaHUS U OOKOBas OBEPXHOCTH,
oOpa3ymolas 1 och; IJI01aAb OOKOBOW U MOJHON OoBepXHOCTH. M300pakeHne
LWINHApPA Ha TuIockocTH. Pa3épTka nnmmuuapa. CeueHus LMIMHIPA (MIII0CKOCTHIO,
napajuleIbHOM MM NepHIeHAUKYISIPHON OCH IMJIMHPA)
Tema 7.10. Coaepxanue yueOHOro MaTepuaa 2
Konyc, ero cocrasmsromue. | Konndeckasi moBepXHOCTb, 00pa3yroIine KOHUUECKOH ITOBEPXHOCTH, OCh U 2
Ceuenue koHyca BEpILIMHA KOHMYECKOM moBepxHocTu. KoHyc: ocHOBaHME U BepIllnHA, 0Opa3yromas 1
0Cb; IJIOIab OOKOBOW U MOJHOW MOBEPXHOCTU
IIpakTHyeckue 3aHATHSA: 2
ITpaktryeckas padora Ne 40. Konyc, ero cocraBisionue. 2
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Tema 7.11. Conep:kaHue y4eOHOIro MaTepuaa 2
Vceuennsii konyc. Cedenue | Yceu€HHBIN KOHYC: 00pa3yrOIIUe U BRICOTA; OCHOBaHHsI U OOKOBas TOBEPXHOCTb. 2
YCEUEHHOT0 KOHYCa N3006paxenune konyca Ha miockocTd. Pa3éprka konyca. CeueHusi KoHyca
(II0CKOCTHI0, NMapalIeNIbHOM OCHOBAHMIO, U INIOCKOCTBIO, IPOXOASILIEH Yepe3
BEPIIUHY)
Tema 7.12. Coaeprxanue yueOHOro MaTepuaJa 2
ap u cdepa, ux ceyeHus Cdepa u map: ueHTp, paauyc, IuameTp; IUIoIIa b NOBepXHOCTH cdepbl. B3aumuoe 2
pacrionioskeHue cepbl U INIOCKOCTH; KacaTeslbHas TIIOCKOCTh K chepe.
N3o06paxenue chepsl, mapa Ha miuockoctu. Ceyenus mapa
Tema 7.13. Coaeprxanue yueOHOIro MaTepuaJa 2
[TonsTue 06 o6beMe Terna. [Tonstue 06 06bpéMe. OcHOBHBIE cBOWCTBA 00BEMOB Tel. O0BEM MUpaMubl, 2
OOBeMBI MHOTOTPAaHHUKOB H PU3MBI IIMHJPA, KoHyca. O0BEM m1apa u miomanb chepsl
TeJ BpalleHUS IIpakTnyeckue 3aHATHSA: 2
ITpakTuueckas pabora Ne 41. O6beMbl MHOTOIPaHHUKOB M TEJ BPALICHUS 2
Tema 7.14. Conep:xanue yueOHOro MaTepuaJa 2
OO6bembl U mIOIIAAU [Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKY IIOLIAIIMU TOBEPXHOCTEN 2
HOBerHOCTCﬁ MOJOOHBIX TEI U 00bEMaMU TOTOOHBIX TEJT
Tema 7.15. Coaep:xxanue y4eOHOro MaTepuaJia 2
KomOunarmu MHororpaHHuK, OCcaHHbBIN 0KoIo chepbl. Cdepa, BMCaHHAS B MHOTOTPAaHHUK 2
MHOTOTPaHHUKOB U T€J WIH B TeJIO0 BpalleHus.. MHOTOTpaHHUK, BOMCAHHBIN B TEJIO0 BPALCHUs
BpaIlCHUS IIpakTHyeckue 3aHATHA: 2
ITpakTryeckas padora Ne 42. KoMOMHaIIMM MHOTOTPaHHUKOB U TeJl BPAIleHUs 2
Tema 7.16. IMpodeccnoHanbHO OPUEHTHPOBAHHOE COJepKaHue (CoAepKAHME 2
KomOuHanmy reoMeTpuueckux | NPHKJIATHOTO MOTYJIsA)
TeJ Ha MPaKTUKE Vcnonp30BaHre KOMOMHALMKH MHOTOTPAHHUKOB U TEJ BPAIlleHUs HA IPAKTHKE 2
IIpakTHYyeckue 3aHATHA: 2
ITpakTryeckas padota Ne 43. Mcnonbp3oBaHne KOMOMHAIMN MHOTOTPAaHHUKOB U TeJl 2
BpAICHHsI HA TIPAKTHKE
Tema 7.17. Pemenue 3anau. Coaepxanue yueOHOro MaTepuaia -
MHOrorpaHHuKy H Tena IIpakTHYyecKkHe 3aHATHA: 2
BpalCHUA [IpakTuueckas pabora Ne 44. BerunciaeHne BeTUYHH (IJIMHA, YTOI, 00beM, TIOIATh 2

MTOBEPXHOCTH) T€OMETPUUECKHUX (DUTYD, UCIIOJIb3Ys N3YUEHHbIE POPMYJIIBI U METOIBI
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Pasznea 8. IlepBooOpasHast pyHKkuum, ee npuMeHeHUe 14
Tewma 8.1. Copep:kaHue y4eOHOIro MaTepuaa 4
I[Tepsoo6pasHas GyHKIUM 1.TlepBooOpasHasi. 2
2. Tabnnua nepBooOpa3HbIX 2
Tema 8.2. Ilnomans Coaeprxanue yueOHOIro MaTepuaJa 4
KPUBOJIMHEHHOW Tpareiuu. 1.WHTerpain, ero reoMmeTpuuecKuil U GU3MIECKUN CMBICIL. 2
q)OP Myna Herotona - 2.Brruncnenue uHTerpana no gopmyie Hetorona-Jleiioauma 2
Jleitbuuia
Tema 8.3. IIpodeccnonanbHO OpHMEHTHPOBAHHOE CO/lep:KaHNe (CoAepKaHue MPUKJIATHOIO 4
OrnpenenieHHbIN UHTErpa MO/1YJIfA)
B nipoeccnoHabHOM 1. Pemenue 3a1a4 Ha MPUMEHEHHUE WHTETPANIA JJISI BBIYHCICHUS (PU3NICCKUX 2
NESITeIbHOCTH U KU3HU BEJIMYMH U TUIOIIAIeH
2.0OnpeneneHHbId HHTErpall B MPo(heCcCHOHANBHOM NESTENbHOCTH U KU3HU 2
Tewma 8.4. Pemenue 3amau Coaep:xaHue y4eOHOro Marepuaa -
Ha HaXO0XKJIEHUE IIpakTnyeckue 3aHATHS: 2
1epBOOOpasHON [IpaxTnueckas padorta Ne 45. IlepBooOpa3Hast U1 MHTErpaj 2
U ee IPUMEHEHHE
Pa3nes 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 30
Tema 9.1. Coaep:xaHue y4eOHOro MaTepHuaJia 2
[IpencraBnenue JaHHBIX [IpencraBieHue JaHHBIX C TOMOIIBIO TadbIUI U 1uarpamm. CpenHee 2
U omnucaresbHas CTaTUCTUKA apupMeTHyecKoe, MeiaHa, HanboJblllee U HauMEHbIlIee 3HaUeHUs, pa3Max,
JCTIepCcusi, CTAHJAPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB
Tema 9.2. IIpodeccnonanbHO OpHMEHTHPOBAHHOE CO/iePKaHUeE (COAepPIKaAaHUE 2
CocraBnenue Tadbauiy NPHUKJIAJTHOT0 MOAYJIs1)
U AWarpaMM Ha MPaKTHKE [TepBruunas 00paboTKa CTAaTUCTHUECKUX JaHHBIX. [ paduueckoe ux mnpercTaBicHUE. 2
HaxoxaeHue cpeTHuX XapaKTepUCTHK, HAOII0AaeMbIX TaHHBIX.
IIpakTHyeckue 3aHATHA: 2
[TpakTuueckas pabota Ne 46. [IpuMeHeHne CTATUCTUYECKUX METOJIOB /ISl PELICHUS 2

npodeccnoHaNbHBIX 3a1au

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07
K 1.1,2.3,3.4
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Tema 9.3.

Conep:kaHue y4eOHOIro MaTepuaa

Omnepaunu Ha/l COOBITHUSMH, 1. CayyaiiHble SKCIIEpUMEHTHI (OIIBITHI) U CIy4YaiiHbIe COOBITUS. DIIEMEHTapHbIC 2
HaJl BEPOSITHOCTSIMU. coObITHS (MCXO0bI). BeposTHOCTH citydaiiHOro coObITHS. BinM30ocTh 4acTOTh U
YcnoBHas BEPOSITHOCTD BEpOSATHOCTH cOObITUH. CilydaiiHbIE ONBITHI C PABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU COOBITUAMU. BeposaTHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOYKHBIMH 3JIEMEHTapHBIMU COOBITHSIMH.
2. Omnepanuu Haj COOBITUAMU: TIepeceYeHre, 00beAMHEHUE, TPOTHUBOIIOIOKHbBIE 2
coObITHs. [Inarpammsl Ditnepa. @opMyiia CloKeHHUs! BEpOATHOCTEH. Y cClloBHAS
BEPOATHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [lepeBo ciydailHOTO SKCIIEpUMEHTA.
dopmyia nonHo# BeposTHOCcTH. HesaBucumbie COOBITHS
Tema 9.4. Coaep:xanue y4eOHOro MaTepHuaJia 4
DneMeHTbl KOMOMHATOPUKH 1. KomOunartopHoe mpaBuiio ymHoKeHHs. [lepectanoBku u pakropuan. Yucno 2
coueranui. TpeyronsHuk [lackans.
2. ®opmyna bmaoma HerotoHna 2
Tema 9.5. IMpodeccnoHabHO OPUEHTHPOBAHHOE COJepKaHue (COAepKAHME 2
BepostHocTh NPHUKJIATHOT0 MOAYJISA)
B IIpO(heCCHOHANBHBIX 337a4ax | BerumciieHre BEpOSITHOCTEN C UCIONIb30BaHnEM (hopMyr KoMOMHATOpUKH. OIeHKA 2
BEPOSITHOCTH COOBITUS B IPO(PECCHOHAIBHON JESITeIbHOCTH.
IIpakTHyeckue 3aHATHSA: 2
[TpakTryeckas pabora Ne 47. Pemenue npodeccnoHaibHbBIX 3a7a4 Ha BEPOSTHOCTb 2
COOBITHS
Tema 9.6. Coaepxanue y4eOHOIro MaTepuaa 2
Cepun nocnenoBaTeIbHBIX bunapHbIii city4aiiHbIN ONBIT (MCIIBITAHUE), yeTieX U Heynaya. HesaBucumblie 2
UCIBITAHUI ucneltanus. Cepysi HE3aBUCUMBIX MCIIBITAHUN 10 IepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUIN bepHymm
Tema 9.7. Coaep:xaHue yueOHOro MaTepuaJia 2
CrnyyaiiHble BETMUUHBI Crnyuaitnas BennuuHa. Pacripenenenue BeposiTHocTel. [luarpamma pacnpeieneHus. 2

U pacrpeeacHus.
MarteMaTndeckoe OXKUgaHne
CIIy4allHOM BEJIMYHUHBI

[Ipumeps! pacnpesesnieHnit, B TOM 4Hciie, TEOMETPUUECKOe M ONHOMHAIIBHOE.
UucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIMYUH: MAaTEMAaTUYECKOE OKHUIaHUE,
JUCIIEPCHS ¥ CTaHAAPTHOE OTKJIOHEHHE. [IpuMepsl MpUMEHEHNsI MaTEMaTH4YECKOTO
0’KMJIaHHs], B TOM YHUCJIE B 33a4aX U3 IOBCEJHEBHOU KU3HH.
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IlpakTuyeckue 3aHATHS:

[TpakTuyeckas pabora Ne 48. MaTematuueckoe 0)kuJjaHue OMHAPHOM CiTydaiiHON
BEIMYMHBI. MaTeMaTH4eCKOe 0)KUJaHUE CYMMBI CIIy4ailHbIX BEJIMYUH.
MareMaTHueCKOe 0KUIaHNE U JUCTIEPCUS TEOMETPHUECKOT0 U ONHOMHUAIBHOTO
pacrnpeieeHuit

Tema 9.8.

3aKoH OOJIbLINX YHCEN
HenpeproiBHbIE CilyyaliHbie
BEJIMYUHBI (pacipeiesieHus).
Hopmanbenoe pacnpenenenue

Conep:xaHue yueOHOIro MaTepuaJia

I

1. 3akoH OOJIBIIMX YHCEI U €r0 POJIb B HayKe, IPUPOJIE U 00IIecTBE. BEIOOpOUHBIT
MeTOo ucciieqoBaHui. [Ipumepsl HeNPEPBIBHBIX CIIy4aiiHbIX BeIu4uH. DyHKIMs
IUIOTHOCTHU pacrpeieNieHusl.

2. PaBHOMEpHOE pacmpenieneHue u ero cBoicTna. [lonarue o HopMaIbHOM
pacnpeneseHun

Tema 9.9. Pemienue 3anau
KOMOHMHATOPUKH, CTATUCTUKH
Y TEOPHUH BEPOATHOCTEN

Coaep:xaHue yueOHOro MaTepuaJia

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

[Ipaktuueckas pabora Ne 49. Dnementsl komOuHaTopuku. COOBITHE, BEPOSITHOCTh
coObITHs. CIIOKEHUE M YMHOKEHUE BEPOSTHOCTEH

IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COAEPKAHME
BapuaTuBHBII NPUKIAIHON MOAYIb

46

Pa3nes 10. MaTemMaTH4eCKHil NPAKTHKYM

46

Tema 10.1.
MartpHuiibl ¥ ONIPEICITUTENN

Coaep:xaHue yueOHOro MaTepuaJia

1. Cnoco0sl perieHus cucteM JUHEHHbIX ypaBHeHui. [IpuMenenue maTpull B
nH(popMaTHKe

N

2. Tlowstusi: matpura 2x2 u 3X3, onpeIeaTnuTellb MaTPHUIIHL.

3. Meron 'aycca penieHust CUCTEM JIMHEHHBIX YpPaBHEHUH.

4. Pemenue npukiaJHbIX 3aJady.

IIpakTHYecKHe 3AHATHSA:

[IpakTuueckas pabora Ne 50. Matpuiiel v onpeaennuTenu

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07
[IK 1.1,2.3,3.4

Tema 10.2.
DeMeHTbI BEKTOPHOM
anreOpbl

Coaep:xaHue yueOHOro MaTepuaJia

1. KommnnaHapHbIe BEKTOPBHI.

2. PasnmoxeHme BeKTOpa 10 TpeM HEKOMILTAHAPHBIM BEKTOPAM.

3. YpaBHeHHE MIOCKOCTU. | eOMeTpruUecKuil CMBICI onpenenuTens 2x2.

IIpakTHYecKHe 3aHATHSA:

ITpakTyeckas pabora Ne 51. Penienue npukiaIHbIx 3a1a4

NININININDOINININININ
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Tema 10.3.

Conep:kaHue y4eOHOIro MaTepuaa

KommnekcHbie uncna 1. TlonsaTue KOMIUIEKCHOTO yKcia. COnpsHKeHHbIE KOMIUIEKCHBIC YUCIIa, MOAYJb U 2
apryMeHT KOMIUIEKCHOTO YHCIIA.
2. ®opma 3arMcu KOMIUIEKCHOTO yHciia (TeOMEeTpHYecKasi, TPUTOHOMETPHYECKas, 2
anreOpanveckas).
IIpakTHyecKue 3aHATHA: 4
ITpakTrueckas padota Ne 52. KommiekcHble yncia 2
[TpakTrueckas padota Ne 53. ApudmeTrndeckue ASHCTBUSA ¢ KOMILIEKCHBIMU 2
YHCIaMU
Tema 10.4. Copep:kanue y4eOHOTro MaTepuaa 4
I'padms 1. Tlonsarue rpada. Csi3HbINA rpad, qepeBo, UKI rpad Ha IUIOCKOCTH. 2
2. Pemenue npukiIaaHbIX 3a1a4. 2
IIpakTHyecKue 3aHATHA: 2
[Tpaktrueckas padota Ne 54. [Ipumenenue rpada B uHGpopMaTHKe 2
Tema 10.5. Coaeprxanue yueOHOro MaTepuaJa 4
3amaun MaTemaTnueckon | 1. Bapuarnumonnsiii psa. [lonuron 4acToT u ructorpaMma. 2
CTaTHUCTUKH 2. CraTHCTHYECKUE XapaKTEPUCTUKH Psifa HaOII01aeMbIX JaHHbBIX 2
IIpakTHyeckue 3aHATHA: 2
ITpakTuueckas pabora Ne 55. 3amaun MaTeMaTH4eCKON CTAaTUCTUKH 2
Tema 10.6. Coaeprxanue yueOHOro MaTepuaJa 4
Jlornueckue oneparuu | 1. Jlormdeckue omneparuu. 2
C MHOXECTBaMH 2. Ilpumenenue quarpamm Jitnepa—BeHHa 115 peleHne TeopeTHKO- 2
MHO>KECTBEHHBIX 3aJ1a4 MPpo(ecCHOHATbHOM HallpaBI€HHOCTH, 3a]1a4
MH(OPMATUKH U APYTUX YUEOHBIX JUCIMILTUH U JUISI OMUCAHUS pEabHBIX
MPOLECCOB M SIBICHUI
IIpakTHYyeckue 3aHATHA: 2
[TpakTrueckas padota Ne 56. Jlornueckue ornepanuu ¢ MHOKECTBAMU 2
Tema 10.7. Coaepxanue y4eOHOIro MaTepuaa -
Permenne 3a1a4 | [IpakTHyeckue 3aHATHS: 2
MaTeMaTHIeCKOro npakTukyma | [Ipakrudeckas padora Ne 57. IlpumeHeHne U3ydeHHbIX MaTeMaTHYecKuX (akToB K 2
pELICHHUIO 3a/1a4 U3 Pa3IMYHbIX 00JIaCTell HAYKU U pealbHON KU3HU
Bcero: 312

33




3. YciioBUS peaju3alui NPOrpaMMsbl 001e00pa3oBaTe/IbHOM THCIUILTHHBI
3.1. TpeboBaHusi K MUHUMAJIbHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ecIeYeHnI0

Peanuzanus nporpaMMbl JUCHUIUIMHBI TpeOyeT HaIu4usl ydeOHOro kabuHeTa
MaTeMaTUKH.

O6opynoBanne yueOHOro KaduHera:
— MOCaJOYHbIE MECTA MO KOJUYECTBY O0YUaAIOIINXCS;
— pabouee MecTO IpernoaBaTers;
— KOMIUICKT Y4eOHO-HAaIJISIIHBIX TOCOOUIA;
— KOMIUIEKT 3JICKTPOHHBIX BUICOMATEPHUAJIOB;
— 3aJlaHus J1JISI KOHTPOJBHBIX paldoT;
— npodeccuoHaTbHO OPUEHTUPOBAHHBIE 3aJJaHUs;
— MaTepualbl SK3aMeHa.

TexHuyeckue cpeacTBa 00yUeHHS:
— TEPCOHAJBHBIA KOMIBIOTED C JIUIIEH3HOHHBIM MIPOTPAMMHBIM 00ECTICUCHUEM;
— TPOEKTOP C IKPAHOM.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

1. MopakoBuuy A.I'. Anrebpa W Hayaja MaTreMaTHYEeCKOro  aHalIM3a.
YuaeOnuk.Y.1.10-11. M.: Muemosuna, 2021, rp.

2. Aranacsu JI.C. 'eometpusi1 0-11 kmaccer.— M.: [Ipocsemenne, 2021, rp.

3. Hudopmartuka n maremaruka: yueOHuk u npaktukym st CITIO / A. M. Ilonos,
B. H. Corauxkos, E. U. Haraesa, M. A. 3aiiuie; mox pea. A. M. IlonoBa. — 4-¢
u3n., nep. u pon. — M.: 3gatensctBo HOpaiit, 2022. —484 c¢. — (Cepus:
[Tpodeccnonanbroe oO6pazoBanue). — ISBN 978-5-534-08207-4.

4. bappun N.W. Marematuka: yueouuku npaktukym 1 CIIO/M.U. baBpun. — 2-
e u3f., nep. u gon. — M. : M3garensctBo IOpaiit, 2022. —616 ¢. — (Cepus :
[IpodeccuonanbHoe oOpaszoBanue). — ISBN 978-5-534-04101-9. — Pexum
J0CTyMa: www.biblio-online.ru/book/E70A2C44-5195-467E-B71E-
/7DOEEB49640.

5. IlaBmouenko, FO. B. Marematuka: yueonuk u npaktukym s CIIO / HO.B.
[TaBmrouenko, H.III. Xaccan; mox o6mr. pea. FO.B. I1aBmtouenko.—4-e uza., nep.

u gon. — M. : WznmarenbctBo IOpaiit, 2022. — 238 c¢. — (Cepus:
[IpodeccuonanbHoe oOpazoBanue).—ISBN978-5-534-01261-3. — Pexum
ocTyna :www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-
6A8208474676
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10.

11.

12.

13.

14.

15.

HNHuTepHer — pecypcbl
["azera «Maremaruka» M3natensctBo noma «IlepBoe ceHTAO0ps»
http://mat.1.september.ru
MaremaTuka B OTKPBITOM KOJUIEIIKE
http://www/mathematics.ru
Allmath.ru — Bca marematuka B oqHOM MecTe
http:// allmath.ru
Exponenta.ru: oOGpazoBaTebHbIN MaTEeMaTHYECKUM CAlT
http:// www.exponenta.ru
Bcs snementapHas matemartuka: CpenHsisi MaTeMaTH4YeCcKasi MHTEPHET-IITKOJIa
http:// www,bymath.net
['eomeTpuuecknii mopran
http://www.neive.by.ru
3agaun Mo reoMeTpuun: UHPOPMAIMOHHO-TIOMCKOBAsl CUCTEMA
http:// zadachi.mccme.ru
3agauHUK IS TOATOTOBKYU K OJMMIIMA/IaM O MaTEMATUKE
http://tasks.ceemat.ru
Martematuka online: cipaBoyHasi HH(OpMAIUS B TIOMOIIb CTYACHTY
http:// www.mathem.hl.ru
MartemMaTtuka B TIOMOIIb WIKOJBHUKY W CTYJAEHTY (TECThI TIO
maTtemaTuke online) http:// www.mathem.ru
Metoauka npenoiaBaHus MaTEMATUKU
http:// www.methmath.chat.ru
Caitt sniemenTapHoi MmateMatuku Jmutpus ['ymuna
http:// www.mathnet.spb.ru
NHTepHeT — mnoanep:KKa y4UTENed MaTeMaTHKH. 31eChb MOYKHO HaWTH
AJIEKTPOHHBIE KHUTH, BUACOJIEKIIMH, PA3JIMYHBIE IO YPOBHIO U TEMATHUKHU
3a7a4M, UCTOPUU W3 KU3HU MATEMATUKOB. YUMTENSl HAUIYyT MaTECpUAIIbl IS
YpOKOB, opUIIMAIbHBIE TOKYMEHTHI MuHHUCTEpCTBa OOpa3oBaHUsI U HAYKH,
HEO0OXOIMMBIC B paboTe.
http:// www.math.ru
www.fcior.edu.ru (MuadopmaliMoHHbIE, TPEHUPOBOYHBIE U  KOHTPOJIBHBIC
MaTepHabl).
www.schooo-collection.edu.ru
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4. KOHTpPoJIb H OIEHKAa Pe3yJbTATOB OCBOEHHsI 001Ie00pa3oBaTeIbHOI

JUCIUTIJIMHbBI
Ob6masi/mpodeccuoHanbHAsA Pa3zpgen/Tema Tun oneHOYHBIX
KOMIIETEeHIHSA MepOoNpusITUSs
OK 01. Beioupars cmoco6sr | Tema 1.1, 1.2, 1.3, 1.4I1-o0/c, 1.5, 1.6 TectupoBanue

Temsr 2.1 - 2.12, 2.1311-o0/c, 2.14.

peLeHns 3a7a4 VYeTHbII onpoc
po(ecCHOHATEHOM Tempr 3.1 - 3.4, 3.511-0/c, 3.6 IIpencrapnenue
EATEIBHOCTH Temsei 4.1, 4.2, 4.311-0/c, 4.4. C3VILTATOR
Temr1 5.1-5.4, 5.5 [1-0/c, 5.6 -5.9. pesy
FIPUMEIHTEIIBIO Temsi 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.7, 6.9 TT-0/c, FpaKTHHeCiiX
K pa3jIMYHbIM KOHTEKCTaM paboT
6.10.
Temur 7.1- 7.7, 7.811-0/c, 7.9-7.15, 7.16 I1-o/c,
7.17.
Temsr 8.1, 8.2, 8.3I1-0/c, 8.4.
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, 9.5 TI-o/c, 9.6 -
9.9.
P10 IT-o/c
OK 02. Ucnonws3osars | Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6 TecTupoBanue
COBPEMEHHbBIE cpencta | TeMbl 2.1-2.12,2.1311-0/c, 2.14. YcrHbIit onpoc
TIOHCKa, apammza | 1eMbt 3.1 -3.4,3.5I1-o/c, 3.6. IIpencrapneHue
u R — Temn1 4.1, 4.2, 4.311-0/c, 4.4. C3VILTATOR
prib Temsi 5.1-5.4, 5.5 T1-0/c, 5.6 -5.9. pesy
MHpopMaIH, Tembi 6.1- 6.4, 6.511-0/c, 6.6 - 6.7,6.911-0/cC, HpaKTIHeCkX
i nH(pOpMaIMOHHBIE 6.10. pabort
TEXHOJIOTHH Tewmsr 7.1- 7.7,7.811-0/c,7.9 -7.15,7.16 11-o/c,
Ans  BBINOJNHEHWS  3aj7ad | 7.17.
npod)eCCHOHATBHON Tewmer 8.1, 8.2, 8.3I1-0/c, 8.4.
JCATEIIbHOCTH Temn1 9.1, 9.2 IT-0/¢c, 9.3, 9.4,9.5 IT-o/c, 9.6 -
9.9.
P10 IT-o/c
OK 03. [Tnaamporars | Tema 1.1, 1.2, 1.3, 1.4 I1-o/c, 1.5, 1.6. TectupoBanue
51 peammsopsBate | Temer 2.1 - 2.12,2.1311-o0/c, 2.14. VYeTHbII onpoc
COOCTBEHHOE Temer 3.1 - 3.4, 3.511-o/c, 3.6. IIpencraBnenue
npodeccuoHansHOe Temb1 4.1, 4.2, 4.311-o/c, 4.4. €3YJIbTaTOB
P Temer 5.1-5.4, 5.5 [1-0/c, 5.6 -5.9. pesy
1 JHTIHOCTHOC — PASBHTHS, | ey 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.7,6.9T1-0/c, HPAICTHHCCIIX
MPEINPUHUMATETBCKYIO 6.10. pabor
ACATEILHOCTD Temsi 7.1-7.7,7.811-0/¢,7.9 -7.15,7.16 IT-o/c,
B podecCHOHANLHON cdepe, | 7.17.
HCMOJIb30BATH 3HaHuA | Tewmnr 8.1, 8.2, 8.3I1-0/c, 8.4.
10 NpaBoBO¥ W (puHAHCOBOW | Temsr 9.1, 9.2 IT-o/c, 9.3, 9.4,9.5 IT-o/c, 9.6 -
rpaMOTHOCTH B pas3Ju4HbIX | 9.9,
KU3HEHHBIX CUTYaIHIX P10 IT-o/c
OK 04. O¢dextusno | Tema 1.1, 1.2, 1.3, 1.4 [1-o/c, 1.5, 1.6. TectupoBanue
B3alMOJCUCTBOBATH Temer 2.1 - 2.12, 2.1311-0/c, 2.14. VYcrHbIN onpoc
u paboratb B komtexrupe | 1eMPI3.1-3.4,3.51-0/c, 3.6. [IpencraBnenne
Temse1 4.1, 4.2, 4.311-0/c, 4.4.
1 KOMaH/Ie pe3yJIbTaTOB
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Temsr1 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. NPaKTUYECKUX

Tewmsi 6.1- 6.4, 6.511-0/c, 6.6 - 6.7,6.9I1-0/c, paboT

6.10.

Temsr 7.1- 7.7,7.811-0/¢,7.9 -7.15,7.16 I1-o/c,

7.17.

Temsr 8.1, 8.2, 8.3I1-0/c, 8.4.

Temsr 9.1, 9.2 TT-0/c, 9.3, 9.4,9.5 IT-o/c, 9.6 -

9.9.

P10 IT-o/c
OK 05. Ocymectiare | Tema 1.1, 1.2, 1.3, 1.4 [T-o/c, 1.5, 1.6. TecTupoBanue
yeTHyro u  muceMenHyro | Lembl 2.1 -2.12,2.1311-0/c, 2.14. YCTHBIH ompoc
KOMMYHHKAIIHIO Tems1 3.1 - 3.4, 3.5I1-o/c, 3.6. Tpeacrapienue
Ha TOCYIapCTBEHHOM SI3BIKE %Zf}j ;‘}’_545’ 54 531;[__(())//2’ ‘é‘é 59 pe3yiIbTaToB
Poccmickor Deneparmn Tems! 6.1- 6.4;, 6.5H-0/C: 6.6 - 6.7,6.911-0/c, TPAKTHHCCKIX
C Y4eToM OCOOEHHOCTEM 6.10. pabor
COLMANIBHOTO M KyJIBTYPHOTO | Tenyy 7.1-7.7,7.811-0/¢,7.9 -7.15,7.16 IT-o/c,
KOHTEKCTa 717.

Temnr 8.1, 8.2, 8.3I1-0/c, 8.4.

Temn1 9.1, 9.2 IT-0/c, 9.3, 9.4,9.5 IT-o/c, 9.6 -

9.9.

P10 IT-o/c
OK 06. [MposiBnsate | Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6. TectupoBanue
TPaKIAHCKO- Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. VCTHBIIT opoc
NMaTproTHYecKylo mosumto, | LoMPI 3.1 -3.4,3.51-0/c, 3.6. Ipencrasnenune
OCOSHAHIOC HOBCACHHE | Tonmr 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.7,6.9T1-0/c, rpaierHecion
Ha OCHOBE TPAIMIMOHHBIX | &40y pabot
POCCHHCKHX I[yXOBH?' Temsr 7.1- 7.7,7.811-0/c,7.9 -7.15,7.16 I1-o/c,
HPAaBCTBEHHBIX  ILIEHHOCTEH, | 717
B TOM H4HCIC C Yy4€TOM | Temsr 8.1, 8.2, 8.3I1-0/c, 8.4.
rapMOHHU3AIIHH Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,9.5 IT-o/c, 9.6 -
MEXHAIMOHATBHBIX 9.9.
" mexpenurno3nbix | P10 I1-o/c
OTHOIIICHUH, PUMEHSTh
CTaH/apPTHI
AHTUKOPPYIIIHOHHOTO
MOBE/ICHUS
OK 07. CopgeiictBoBars | Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6. TectupoBanue
COXPAaHEHMIO  OKpYyXaromeii | 1EeMbI g} - g.i2§2.131'[/-0/§,62.14. YcrTHBIN onpoc
cpexsl, pecypeochepesenuto, | LeMbl 3.1 - 3.4, 3.51T-0/c, 3.6. IIpencraBnenue
MIPUMCHSATH 3HAHUSA i:ﬁi 451}’_ 54 'i’ 54 5311__[[__?)//2” g‘é 59 pe3yabTaToB
00 HM3MCHCHWH  KINMATA, | 1o\ w 6164, 6.5T1-0/c, 6.6 - 6.7,6.9T1-0/c, rparrHecion
TPUHIUITBL OepeKITMBOTO 6.10. pabot
MpOU3BOACTBA,  SPGEKTHBHO | Teyyy 7.1-7.7,7.811-0/¢,7.9 -7.15,7.16 TT-o/c,
IelCTBOBaTh 717.

B UpE3BBIYAITHBIX CUTYAIHIX

Temsr 8.1, 8.2, 8.3I1-0/c, 8.4.
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Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,9.5 IT-o/c, 9.6 -
9.9.
P10 II-o/c

IIK 1.1. O0ecnieynBarh

ONTUMAJIbHBIA pEXUM pabOTHI

Tema 1.1, 1.2, 1.3, 1.4 I1-0/c, 1.5, 1.6.
Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.

TectupoBanue
VYcrHblii onpoc

anektpoobopynoBanus u cpencts | Temur 4.1, 4.2, 4.311-o/c, 4.4. Hpeacrareiie
aprovammcn ¢ yaerow  mx | Tewmsi 5.1-5.4, 5.5 TT-o/c, 5.6 -5.9. PESYIILTATOR
(ymxonansroro  nasnaserms, | TeMBI 6.1- 6.4, 6.511-0/c, 6.6 - 6.7,6.911-0/c, “pgKTH%CK“X
TEXHUYECKUX XApPAKTEPHCTUK H 6.10. pabot
[IPABIIT SKCILTYATAIIHH, Temnr 7.1- 7.7,7.811-0/¢,7.9 -7.15,7.16 I1-o/c,

7.17.

Temnr 8.1, 8.2, 8.3I1-0/c, 8.4.

Temnr 9.1, 9.2 IT-0/c, 9.3, 9.4,9.5 IT-o/c, 9.6 -

9.9.

P10 IT-o/c
IIK 2.3. Tema 1.1, 1.2, 1.3, 1.4 IT-o/c, 1.5, 1.6. TectupoBanue
Awnanusuposate  mpouecc  H | Temsl 2.1 - 2.12, 2.1311-0/c, 2.14. YCTHBII onpoc
PE3yIIbTATHI JEeATenbHOCTH | TeMBbI i} -43;,43;&“[-(;/(:,4346. TIpencrasenye

i Temn1 4.1, 4.2, 4.311-0/c, 4.4.

KOICITHRA HEROTTEAet Tembi 5.1-5.4, 5.5 T1-0/c, 5.6 -5.9. PE3YILTATOB

Tems1 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.7,6.911-0/c, MPAKTHACCKHX

6.10. pabot

Tewmsr 7.1- 7.7,7.811-0/c,7.9 -7.15,7.16 I1-o/c,

7.17.

Tewmnr 8.1, 8.2, 8.3I1-0/c, 8.4.

Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,9.5 TT-o/c, 9.6 -

9.9.

P10 IT-o/c
IK 3.4 Tema 1.1, 1.2, 1.3, 1.4 II-0/c, 1.5, 1.6. TectupoBanue
OpramzonsipaTs ; ¥6M51 g} - g.éll2§2.11_131'l/-0/§,62.14. Y CTHEII ompoc
obecrie4nBaTh neicTBUs szlrj 4:1, 4.i,’4.'351'l-03c(,:’4.4.1.. Hpencraprenie
NOJYMHEHHBIX wieHoB 3kunaxa | Temsl 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. PE3YTILTATOB
Cy[Ha IpH OcTaBjieHMHu cynHa, u | Temsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.7,6.911-0/c, TpAKTHICCKIX
HICIIONB30BATh cracarensusie | 6.10. pabot
HITFONKH Temer 7.1- 7.7,7.811-0/c,7. 9-7.15,7.16 I1-o/c,

7.17.

Temnr 8.1, 8.2, 8.3I1-0/c, 8.4.

Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,9.5 TT-o/c, 9.6 -
9.9.

P10 IT-o/c
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