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1. O0mas xapakTepuCTHKA NPUMeEPHOIi padoyeii MPOrpaMMblI
o0meo0pa3zoBaTeIbHON TUCHUILINHBI «MaTeMaTHKa

1.1. MecTo AucuMIuInHbI B CTPYKTYpe o0pa3oBartenbHoi nporpammbl CI1O:
Oo6meobpazoBarenbaas guctmiuinia «MATEMATUKA»  sBisercs  o0s3aTenbHOM

9acThI0 0011e00pa30BaTEIHLHOTO UKIa 00pa30BaTenbHOI porpaMMel B cooTBeTcTBUE ¢ DT'OC

CIIO cnenuanbaocTtH 19.02.11 TexHo0THSA NPOIYKTOB MMUTAHUS U3 PACTUTEIBHOTO ChIPbs

1.2. llesn u n1aHMpyeMble pe3yabTaThbl 0CBOCHHS U CHUNIHHBI:
1.2.1. Heau aucuunJInHbI

Copnepxanue mnporpaMmbl  oOmieoOpa3oBaTeapbHOM — JUCHUIUIMHBL — «Marematuka»
HalpaBJIeHO Ha JOCTIDXKCHHE CIEAYIOIUX IIeJIe: OCBOCHHE CHUCTEMBbl 0a30BBIX 3HAHHIM,
OTpaXkarolyX BKJIaa MH(OPMATUKU B (OPMHpPOBAHHE COBPEMEHHON HaydHOM KapTHHBI MHpA,
postb HH(M)OPMAITMOHHBIX MPOIIECCOB B COBPEMEHHOM OOIIECTBE, OMOJIOTHUECKIX M TEXHUIECKUX
CHUCTEMAX; OBJIAICHUEC yMeHI/ISIMI/I HpI/IMerlTB, aHaJ'II/ISI/IpOBaTI), HpeO6p330BI)IBaTB
MH(OPMAaLMOHHBIE MOJIENH PeaIbHbIX O0OBEKTOB U MPOLECCOB, UCIOJIB3YS MPU 3TOM HU(GPOBHIE
TEXHOJIOTUH, B TOM YHCJIC HpI/I HSYHGHHH npyrnx JUCHUIIIINH, paSBI/ITI/Ie IIO3HABATCIIbHBIX
I/IHTepeCOB, I/IHTCJ’IJ’IeKTyaJ'II)HBIX nu TBOpquKHX CHOCO6HOCTGI71 HYTeM OCBOCHUS U UCITOJIB30BaAHUS
METOJIOB HMH(POPMATUKH ¥ LHQPPOBBIX TEXHOJOTHH TMPH HM3YYCHUH PaA3IUYHBIX YYCOHBIX
MPEAMETOB; BOCIIUTAHUE OTBETCTBEHHOTO OTHOIICHUSI K COOJIOJEHUIO ATHYECKUX W TPABOBBIX
HOpPM HWH(GOPMAIMOHHONW JEATEILHOCTH; TPHOOPETEHHUE OIbITa HCIOJIB30BaHUS ITU(POBBIX
TEXHOJIOTUH B MHAWBUAYAIBHOW M KOJUICKTUBHON y4eOHOW W IMO3HABATEIHHOW, B TOM YHCIIC
MPOEKTHOU JAESITEIBbHOCTH.



1.2.2. Ilnanupyemble pe3yJibTaThbl 0CBOCHHS 0011e00pa3oBaTeIbHON AUcHMILIMHBI B c0oTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Koa 1 HauMeHOBaHUE
(popmupyembIX
KOMIIEeTeHI N ii

I[Inanupyemble pe3yabTaThbl 00y4eHU s

O6mue-'(BK/II0YAs JIHYHOCTHBIE Pe3y/ILTATHI B
X0/le peajiu3alii NPOrpaMMbl BOCIIUTAHUSA *)

I[I/[CIII/I]'[.]'[I/IHlel-[])le2

OK 01. Beibupath
crocoObI peleHus 3a1a4
npohecCHOHAITBHOU
JESATEIbHOCTH
MIPUMECHHUTEIHFHO K
Pa3IMYHBIM KOHTEKCTaM

B gacty Tpy10BOTO BOCIIUTAHUSA:
- TOTOBHOCTh K TpPYIy, OCO3HAaHWE IICHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTh K aKTHBHOM J€ITCIHLHOCTU
TEXHOJIOTHISCKOM u COITMAIIbHOM
HaIpaBJIEHHOCTH, CHOCOOHOCTh HWHHIIMUPOBAT,
IJIAHUPOBaTh W CaAMOCTOSITENTbHO  BBITIOJIHSTH
TaKy10 JEATEeIbHOCTD;

- HWHTEpeC K Pa3IUYHBIM chepam
npohecCHOHANBHOM JIeATETLHOCTH,

Osmagenne YHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEILHBIMH JCHCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSTEIHHO dhopmynupoBaTh i

aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh e€e
BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYIICCTBEHHBIM TMPU3HAK WU
OCHOBaHHUS I CPaBHCHMS, KiIacCH(PHUKAIMK U
000011IeHN;

- ONpENCNIATh IEIH JeATCIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,

3a1aBaTb

-BJIAJICTh METOJAMH JJOKA3aTeIbCTB, AITOPUTMAMU PEIICHHS 33124,
ymeHue GopMyaupoBaTh ONpPEIeICHUS, aKCHOMBI H TEOPEMBI,
MMPUMCEHATH UX, IPOBOAWUTE JOKA3aTCIBHBIC PACCYXKJICHUA B XO1€
pelIeHHs 3a/1a4;

- YMETb ONEPUPOBATH MOHATUSAMU: CTEIIEHb YHCIIa, JIOTapu(M Uncia;
YMCHUEC BBITIOJIHATH BBIYUCICHUEC 3HAa4YeHUH U npe06pasoBaHI/I${
BBIPXEHUI CO CTETEHsAMH U JIoTaprudmamu, mpeodpa3oBaHus JpoOHO-
palMOHAEHBIX BBIPAKCHUN;

- YMETh ONIEPHPOBATH MOHATHIMU: PAMOHAIBHBIC, HPPALMOHATBHEIC,
NOKa3aTebHbIC, CTEIICHHBIC, JIOTapU(MUIECKUE, TPUHTOHOMETPHUECKHE
yYpaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATHIMU: QYHKIUS, HETIPEPBbIBHAS (DYHKITHS,
NPOM3BOJIHAS, IEPBOOOPA3HAsL, ONIPEICIICHHBIN HHTETPAJ; YMCHHE
HAXOJIUTh MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIUH, HCIIOIB3YS
CIPaBOYHBIC MaTEPHAJIBI; HCCIICIOBATh B IPOCTEHININX CITydasx
(GYHKIIMM Ha MOHOTOHHOCTbD, HAXOIUTh HANOOJIBIINE U HAUMEHBIIINE
3Ha4YeHUs (DYHKIUH; CTPOUTH TPAPUKH MHOTOUWICHOB C MCIIOJIb30BaHHEM
arrmapara MaTeMaTH4YeCKOro aHAIN3a; IPUMEHSITh IPOU3BOIHYIO TIPU
pEILICHHUH 33a/]a4 Ha JIBM)KCHUE; PEeIIaTh MPAKTHKO-OPUEHTUPOBAHHBIC
3aJ]aui Ha HauOOJIbIIIKE U HANMEHBIITUE 3HAYCHHUSI, HA HAXOXKICHUE
IyTH, CKOPOCTH U YCKOPEHUSI,

! Vka3bIBalOTCS TMYHOCTHBIE U METaNpeaAMeTHbIE pe3ybTathl U3 ®TOC COO (B mocnenueil penaxiuu ot 12.08.2022) B orraronsHoii Gopme, Gopmupyemble
00mIeo0pa3oBaTeNbHON AUCITUTLTHHON
2 MucuunuuHapHele (IpeMETHBIE) pe3yIbTaThl YKA3bIBAIOTCA B COOTBETCTBUH C MX MOIHBIM HepedneM Bo DI'OC COO (B nocneaneil penaxuuu ot 12.08.2022)
* Pabouas nporpamma Boctintanust COI'BIIOY «Ko3znoBcknit MHOrONpo(hMIBHBIIN arpapHbIi KOJUIEIX» 110 crenuaabHocTd 35.02.16 DKcruryaTanust 1 peMOHT

CEIIbCKOXO3SIMCTBEHHOM TEXHUKHU U 000pYIOBaHUS.




- BBIABJIATH 3aKOHOMCPHOCTU W IPOTUBOPCUUS B
pacCMaTpUBACMBIX SABJICHUAX,

- BHOCHUTDH KOPPCKTUBBLI B JACATCIBHOCTD,
OLCHUBATbL COOTBCTCTBUC PC3YJILTATOB MLICIIAM,
OLCHUBATb PUCKHU HOCJICIICTBI/Iﬁ JACATCIIbHOCTH,

- Pa3sBUBATh KpCaTHuBHOC MBIIIJICHUEC
PEHICHNHU JKU3HCHHBIX HpO6JI€M

0) 0a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUA:

- BJIaJICTh HABBIKAMH y4eOHO-HCCIIEI0BATEIHCKOM
u HpOGKTHOfI JACATCIBbHOCTH, HaBbIKaMU
paspernieHus npooseM;

- BBIBJEITH HNPHUYHUHHO-CICACTBCHHBIC CBA3U H
AKTYaJIM3UPOBATh 3a/ia4y, BBIABHUI'aTh THIIOTE3Y €€
peuIcHuA, HaXO0OUTh APTYMCHTEI JJIA
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUH, 3a/1aBaTh
IapaMeTpsl U KPUTEPUHU PELLICHHUS;

- aHaJIM3UPOBATH TMOJYYCHHBIC B XOJE PEIICHUS
3aauu pe3yNabTaThl, KPUTHUYECKH OIICHUBATH WX
JOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MCHEHUE B
HOBBIX YCJIOBHSIX;

-- YMETh TMIEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO
Y TIPaKTUYECKYIO 00J1aCTH )KU3HEICSITCIbHOCTH,

- yYMEThb HMHTETPUPOBATh 3HAHHUS W3 PaA3HBIX
MPEIMETHBIX 00JIaCTeH;

- BBABHTaTh  HOBBIE  HJCH,
OPUTHHAIBHBIC TIOJXO/IbI U PEIICHUS;

U CIOCOOHOCTHP WX  KCIOJNB30BaHHS B
MO3HABATEIHHON M COLMAIILHON MTPAKTUKE

pu

npeaiaratb

- YMETh ONIEpPUPOBATH MOHATHAMU: PALUOHAIbHAS (PYHKIIHS,
nokaszarenbHast QyHKIHUSA, CTeneHHast (pyHKIUs, JorapupMuyecKas
(byHKIUS, TPUTOHOMETpHYECKUE QYHKINH, 0OpaTHbIe (YHKIINU; YMEHHE
CTPOUTH TPaPUKH U3YUIEeHHBIX (DYHKIIHIA, UCTIONH30BaTh rpadpuKu mpu
U3YUYCHHUH MIPOIECCOB U 3aBHCUMOCTEH, IIPH PEIICHNH 33134 U3 JPYTUX
y4eOHBIX TPEJIMETOB U 33]a4 U3 PeaIbHOM KU3HH; BEIPAKAThH
(dopMynaMu 3aBUCUMOCTH MEXK/Ty BETHUYNHAMU;

- YMETh pelIaTh TEKCTOBBIC 337a4M Pa3HBIX TUTIOB (B TOM YHUCIIC HA
NPOIICHTHI, JOJIA ¥ YaCTH, Ha JABMKEHHE, PadOTy, CTOUMOCTH TOBAPOB H
yCIIYT, HAJIOTH, 337a4¥ U3 00JIaCTH YIPABJICHUS JTUIHBIMU U CEMEHHBIMU
(rHAHCAMM); COCTABIISITH BBIPAXKEHHSI, ypaBHEHHUS, HEPABEHCTBA M X
CHCTEMBI 110 YCIIOBHIO 33Jja4H, UCCIIE0BATh MOJTY4YCHHOE PEIICHUE U
OIICHUBATh MPABJIOTIOTOOHOCTD PE3YIIbTATOB;

- YMETh OTIEPHPOBATH MOHATHIMHU: CpeHEe apu(hMETHIECKOE,
Me/naHa, HauoboJIbIliee M HANMEHbIIIee 3HAYCHHUS, pa3Max, JIUCTIIepCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOTO HA0Opa; yMEHHE U3BIICKATh,
MHTEPIIPETUPOBATH HH(POPMAIIHIO, TIPEICTABICHHYIO B TAOIHMIAX, HA
JrarpaMMax, rpadukax, OTpaKarollylo CBOHCTBA PEAbHBIX POLIECCOB
¥ SIBIICHUH; TTPECTaBIATh HHPOPMAIIHIO C TOMOIIBIO TaOJIHIl 1
JMarpaMM; UCCIEI0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM YHCIIE C
IpUMEHEHHEM IpahUUeCcKHX METOIOB M JICKTPOHHBIX CPEJICTB;

- YMETb OTIEPUPOBATh MOHATUSAMHU: CITy4allHBIN ONBIT U CIIydaitHOE
COOBITHE, BEPOSTHOCTh CIY4aifHOTO COOBITHS; yMCHHE BBIYHUCIIATH
BEPOSITHOCTH C MCIOJIb30BAaHUEM IPaMUECKUX METOIOB; IPUMEHSThH
(OpMyIIBI CIIOKEHUS U YMHOKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(hakThel U GOPMYIIBI IPH PELICHUH 33/1a4; OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4aiHBIMU BETMUMHAMU; YMEHHE
HPUBOJUTH IIPUMEPHI MTPOSIBICHHUS 3aKOHA OOJIBIIMX YHCEI B TIPHUPOTHBIX
Y OOIIIECTBCHHBIX SIBJICHUSIX;

- YMETh ONIEPUPOBATh MOHATHUSAMHU: TOUKA, IPAMas, ITIOCKOCTb,
IPOCTPAHCTBO, IBYIPAHHbBIN YTOJI, CKpELIUBAIOIIUECs MPsIMbIE,
HapajieNbHOCTh U MEPIEeHAUKYIIPHOCT IPSMBIX U IUIOCKOCTEH, yroi
MEXy IPSIMBIMH, YTOJ MEXTy IPSIMOM U IUIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOUKHU JI0 TUNIOCKOCTH, PACCTOSHUE MEXKTY
IPSMBIMH, PACCTOSIHUE MEXJy IUIOCKOCTSAMU; YMEHHE UCTIOJIb30BaATh
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IpY PEUICHNH 33/1a4 U3y4eHHbIE (PaKThl M TEOPEMBI INIAHUMETPHH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIETO MUPA;

- YMETb OIIEPUPOBATH MOHATUSAMU: MHOIOTPAHHUK, CEYEHHE
MHOTOTpaHHHKa, Ky0, mapajuieyenumea, npru3Ma, mipaMua, Gpurypa u
MIOBEPXHOCTh BPALICHUS, IUIMH]IP, KOHYC, IIap, chepa, CeUCHUs
¢Gurypsl BpameHusl, INIIOCKOCTh, Kacaromiasics chepbl, HUINHApPA,
KOHYCa, TUIONIa/lb HOBEPXHOCTU MUPaMUbl, IPU3MBbI, KOHYCA,
HUAJTUHIPA, TUI0MAIs cheprl, 00beM KyOa, TPsSMOYTOJIBHOTO
napasuiesenunesia, TupaMusl, IpU3Mbl, IIMIUHAPA, KOHYCa, 11apa;
yMeHHE N300pakaTh MHOITOIPAHHUKH U IOBEPXHOCTH BpallleHUsl, UX
CEUEHHUS OT PYKH, C TOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U
JNEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMEHUE PACIIO3HABATDH MTPABUJIbHbIE MHOTOI'PaHHUKH;

YMETb ONEPUPOBATH MOHATUIMU: IBUKEHUE B IIPOCTPAHCTBE,
110/100HbIE GUTYPHI B MPOCTPAHCTBE; UCTIOIB30BaTh OTHOILIEHUE
ioniaiel NoBepxHocTel 1 00beMOB OJOOHBIX GUTYP MPU PELICHUH
3ajad;

- YMETh BBIYUCIATH F€OMETPUYECKNE BEIMYHUHBI (JUIMHA, YTOI,
101 b, 00BEM, IO/ HOBEPXHOCTH ), UCIIOJIb3Ys U3yYEHHBIE
(bOpMYITBI U METOJIBI;

- YMETh ONIEPUPOBATH MOHATUIMU: IPAMOYTOJIbHAs CHCTEMaA
KOOp/AMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE IIPOU3BE/ICHHUE, YTOJ MEX 1Yy BEKTOpaMH, CyMMa BEKTOPOB,
IIPOM3BEACHUE BEKTOPA HAa YUCIIO; HAXOAUTh C OMOIBIO U3YYEHHBIX
(bopMys1 KOOPAMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEKIY IBYMS
TOUYKaMU;

-YMEeTb BbIOUPATH MOAXOAIINUNA U3yYEHHBIH METO JUIs PELICHUS
3aJauy, paclo3HaBaTh MaTeMaTuyeckue (pakTbl U MaTeMaTUYeCKUe
MOJIEJIN B IPUPOHBIX U OOLIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHUE NPUBOIUTH IPUMEPbI MATEMaTUYECKUX OTKPBITHH POCCHICKOM
Y MUPOBOM MaTeMaTUYECKON HAYKH




OK 02. Mcnoap3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIN3a U
WHTEPIpPETAINN
nHbOpMAIIIH, U
MH(POPMAITMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccuoHaIbHOM
JEATEIbHOCTH

B 006sacTi ICHHOCTH HAyYHOTO TIO3HAHUS:

-C()OpMUPOBAHHOCTH MHPOBO33pPECHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSA HAyKd U OOIIECTBEHHOW IMPAKTUKH,
OCHOBAHHOTO Ha JMajore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPUICHCTBOBAHME SI3bIKOBOM M YATATEIHCKOU
KyJbTYpbl KaK CpPEICTBA B3aWUMOJCHCTBUS MEXKIY
JIOJIbMU U MTO3HAHUS MUDA;

- OCO3HaHWE LEHHOCTH HAYYHOU AESATEIbHOCTH,

FOTOBHOCTh  OCYIIECTBIISAITh  MPOEKTHYID U
HCCIIEI0BATENILCKYIO JeSITENIbHOCTD
WHIUBUIYAJIbHO U B TPYIIIIE.

Osnagenue YHUBEPCAIbHBIMHU y4eOHBIMU

IIO3HABATCJIIBHBIMU )IeﬁCTBHHMHZ

B) paboTa ¢ nHpopmaruen:

- BJIaJICTh HaBBIKAMH TTOJTy4eHHs HH(pOpMaIuu u3
WUCTOYHUKOB PpAa3HBIX THUIOB, CaMOCTOSITEIHHO
OCYIIECTBIISITh MMOUCK, aHAIIN3, CHCTEMATU3AIUI0 H
WHTEPIPETAMI0O WHPOPMALIUU Pa3INIHBIX BHJIOB
1 GOpM IMpeICTaBIICHUS;

- cO03/1aBaTh TEKCThl B PA3JIMYHBIX (popmarax c
y4eTOM Ha3Ha4YeHUs HWHGOpMAIMA H  IIEJICBON
ayJIMTOPHUH, BBIOUpas ONTHMaJbHYIO (opMy
MPEJCTABIICHHS U BU3YaIH3allHH;

- OIICHUBATh JIOCTOBEPHOCTh, JICTHTUMHOCTh
uHpOpMAIIMK, €€ COOTBETCTBUE IIPABOBBIM U
MOPaTBHO-3THYECKUM HOPMaM;

- HCIIOJIb30BaTh CPEJICTBA WH(POPMALMOHHBIX H
KOMMYHHKAITUOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX  3afad C  COONIOJCHHEM
TpeOOBaHUM SPrOHOMUKH, TEXHUKU 0€30TMaCHOCTH,
TUTHEHBI, PEeCypcocOepeKeHUsl, TMPaBOBBIX U

- yMeThb ONEpUpOBaTh TMOHATHAMU: palMoOHaNbHas (QYHKLIHA,
nokaszatenbHass (yHKUWs, CTeNeHHas (yHKUus, JorapudmMudeckas
(GyHKIUS, TPUTOHOMETpUYECKUEe QYHKIINHU, OOpaTHbIE (PYHKIIMH; YMEHUE
CTPOUTH TpaduKH M3YyYCHHBIX (DYHKIHMA, HCIIOJIb30BaTh TPAaQUKH MpPH
U3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IIPU PEILIEHUU 3aJad U3 JIPYrux

y4eOHBIX NPEIMETOB U 3aJady M3 pPEAJbHOW JKU3HU; BBIPAXKATh
(dopMysamMu 3aBUCUMOCTH MEXK/Y BEJIMUYUHAMU;
- YMEThb OIIEpUPOBATh IOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHHE, HEPABCHCTBO, CHUCTEMa YypaBHEHUH U
HCPAaBCHCTB, PABHOCHIIBHOCTbH ypaBHeHPIfI, HCPABCHCTB M CHUCTCM,
palroOHaJIbHEIC, HppalOHAJIBHEBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
HOFapI/I(i)MI/I‘-IeCKI/Ie, TPUTOHOMCTPHYCCKHUEC YpaBHCHHUA, HCPABCHCTBA U
CUCTEMBI; YMCTHb pPCIIaTb YpPaBHCHUA, HCPABCHCTBA MW CHCTEMBI C
MMOMOIIBIO PAa3JIMYHBIX IMPUEMOB; PCHIATh YpaBHCHHUA, HCPABCHCTBA U
CUCTEMBI C TIMapaMETpOM; IPHUMCHATH YPAaBHCHHA, HCPABCHCTBA, HX
CUCTEMBI I PECHICHUA MAaTEMATUYCCKHX 3adad M 3aaa4 U3 pa3jInYHbIX
obacTeld HAyKu U peaJIbHOW KU3HH;

- yMeTh CBOOOJHO ONEPUPOBATh  MOHSATHSIMH:  JBIDKCHHE,
napajieNbHBIA TTEPEHOC, CUMMETPHSI Ha TUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOAOOWsA, TOJOO0HBIE (UTYPHI, YMETh
pacrio3HaBaTh paBHbIC U MOJOOHBIE (PUTYPHI, B TOM YHUCIE B TPUPOJIE,
UCKYCCTBE, AapXUTEKType; YMETh HCIIOJIb30BaTh T'€OMETPUYCCKHE
OTHOIICHHS, HAaXOJWTh TCOMETPHUYCCKUE BEIWYHMHBI (IUIMHA, YTOJI,
IO b, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYrHX y4eOHBIX MPEIMETOB
U U3 peallbHOM KH3HH




OTUYECKUX  HOPM, UH(POPMALMOHHOM
0€30IMacHOCTH;

- BJIAJICTb HAaBbIKaMMU PACIIO3HABAHUA W 3alIWUTHI

HOpM

nHbopmanuy, HHOOPMAIMOHHON O€30TMacHOCTH

JTMYHOCTH
OK 03. [1nanupoBats u B oOmacTu JyXOBHO-HPaBCTBEHHOTO - YMETb ONEpUPOBATh NOHITUAMHU: pallUOHAIbHbIE, UPPAlMOHATIbHbIE,
peann30BBIBATH BOCIIMTaHUS: MIOKa3aTebHbIe, CTEICHHBIC, JIOTApH(PMHUUYECKHE, TPUTOHOMETPHUYECKHE
COOCTBEHHOE -- c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS, | ypaBHEHUS U HEPABEHCTBA, HX CUCTEMBI;

npodeccuoHalbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATEITHCKYIO
JeATEbHOCTD B
npodeccCHoHaTbHOM
cdepe, UCTIOJIb30BATh
3HAHUS [0 PUHAHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYaLUAX

THYECKOTO IOBEICHUS;
- CIOCOOHOCTb  OLEHMBATh CHUTYyallUI0 H

MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH

Ha MOpaJbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH;

- OCO3HaHWE JIMYHOTO BKJaJa B TOCTPOEHUE
YCTOMYHMBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTEIISM
U (WIM) APYrUM 4WIEHaM CEeMbHU, CO3JaHHI0 CEMbU
Ha OCHOBE OCO3HAHHOTO WIPHHATHS IICHHOCTEH
CEMEMHON U3HU B COOTBETCTBUM C TPAJAMIUSIMHU
Hapos0B Poccuu;

OBnazeHne YHUBEPCATBHBIMU PETYISATHBHBIMU
NEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEJILHO OCYILIECTBIISITh
[103HABATEIBHYIO JIESITENbHOCTD, BBISIBJISITH
poOIeMsl, CTaBUTD u dbopmynrpoBaTh
coOCTBEHHbIE  3agaud B 00pazoBaTENbHOMN

NeSATeIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

- CaMOCTOSTEJIBHO COCTaBJIATh IIJIAH PEIIEHUs
npoOjieMbl € Y4eTOM HMEIOIIMXCS PEecypcoB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEINOYTECHUH;

- JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

crocoOCTBOBATh (DOPMUPOBAHHIO U MPOSIBICHUIO
HIMPOKON 3pYAMIMU B Pa3HBIX OOJIACTSIX 3HAHM,
MIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTelbHbIM U
KYJIBTYPHBIN YPOBEHbD;

- YMETH OIICpUPOBATH IIOHATUSAMMU: MHOI'OIrpaHHUK, CCUYCHUC
MHOTOTpaHHMKa, KyO, mapajulefienunen, npusma, nupamuaa, urypa u
MOBEPXHOCTh BpalleHMs, LWIMHIAP, KOHyC, Imap, cdepa, ceueHus
GUTYpBl  BpallleHHsI, TUIOCKOCTh, Kacaromascs cdepbl, TUIHHIPA,
KOHYCa, IJIomaab MMOBEPXHOCTHU nmupamMuibl, IIPU3MBEI, KOHYCa,
MUIUHApPA, TUomanas  cdepsl, o00beM Kyba, TPSAMOYTOJIBHOTO
HnapajuieNienuIena, NUpaMuabl, [PU3MBI, LUWIHHIpa, KOHyCa, IIapa;
YMCHUC 1/1306pa>1<aTL MHOI'OTPpaHHUKH W TIOBEPXHOCTH BpallCHHUA, HX
CeUeHHs] OT pYKH, C TIOMOIIBI0 YEPTEKHBIX HMHCTPYMECHTOB W
AJIEKTPOHHBIX ~ CPEICTB; YMETh  pAaclo3HaBaTb CHMMETPHIO B
NIPOCTPAHCTBE; yMETh PAcIiO3HaBATh MTPABHILHBIC MHOTOT DAHHUKH;

- yMeThb ONEpPUPOBATh MOHATHSAMH: TIPSIMOYTOJIBHAsE CHCTEMa
KOOpJIMHAT, KOOPAMHATHl TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKJIIPHOE TPOU3BEACHUE, YIOJI MEXKIY BEKTOpPaMH, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpPA HAa YMCIIO; HAXOIUTh C IMOMONIBIO M3yYEHHBIX
(GOpMyIT KOOPIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSIHUE MEKIY ABYMS
TOYKaMHU




0) CaMOKOHTPOJIb:

WCII0JIb30BaTh MPHEMBI PeICKCUH JUTsl OIEHKU
CUTYaIlNH, BBIOOPA BEPHOTO PEIICHHUS;

- yMeThb OIICHUBaTh PHCKH U CBOEBPEMEHHO
MIPUHUMATP PEIICHUS TI0 UX CHUKEHHUIO;

B) OMOIIMOHATBHBII HHTEJIICKT,
MIPEAIOIATAIONTINA c(POPMHPOBAHHOCTE:

BHYTpEHHEH MOTHBAIIWH, BKJTFOYAIOIIEH
CTPEMJICHHE K JOCTHIKEHUIO I U YCHexy,
OIITUMM3M, MHUIHATUBHOCTD, yMEHHUE
JIENCTBOBATh, HCXOIS M3 CBOMX BO3MOKHOCTEH;

- OMIIATHUH,  BKJIOYAromed  CrmocoOHOCTH
MMOHUMATh 3MOIIMOHAJILHOE COCTOSIHUE JPYTHX,
VYUTHIBATH €ero npu OCYIIECTBICHUHT
KOMMYHHUKAIIUH, CIIOCOOHOCTh K COUYYBCTBHIO H
COTIEPEIKMBAHUIO;

- COIIMAJIbHBIX  HAaBBIKOB, BKJTIOYAFOIITUX
CIOCOOHOCTH BBICTPAWBATh OTHOILIEHUS C IPYTUMHU
JIOJIbMH, 3a00TUTHCS, TIPOSBIATH HMHTEPEC W
paspeniath KOH()IUKTHI

OK 04. 5ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE U
KOMaHJ1e

-0CO3HABaTh MPHOPUTETHYIO LEHHOCTh JIMYHOCTH
YEeNIOBEKa; YBaKaTb COOCTBEHHYI0O U YYXKYIO
YHUKQJIBHOCTh B PA3IMYHBIX CUTYyallUsX, BO BCEX|
(dbopmMax 1 BUJIaX JESITEIbHOCTH

-IPOSIBIISIT W JIEMOHCTPOBAaTh  yBaXKEHUE K
[PEICTABUTENSIM ~ PA3jMYHBIX  3THOKYJIbTYPHBIX,
COLIMANIbHBIX, KOH(PECCHOHAIBHBIX U HHBIX TPYIIIL.
-IIPOSIBIISATh YBAXKEHUE K ICTETHUECKUM IIEHHOCTSIM,
0071a/1aTh OCHOBAMH ICTETUYECKOU KYIbTYpPhI

-AEMOHCTPUPOBATE TOTOBHOCTH U CIIOCOOHOCTH
BCCTU Auajior ¢ ApYruMu JIHOAbMHU, JOCTHIaTb B
HCM B3aMMOIIOHMMAHUWS, HAXOIUTh O6H.[I/Ie Ociiu 1

COTPpYAHNYATDH AJIA ux JOCTHIKCHUA B

-yMeTh paboTaTh B IMape, KOMaHjae, TIpYIIe IpU BHIIOJHEHUU
3aJjaHUI MPAKTUYECKOM YaCTH U MPOEKTHBIX 3aJJaHH




podecCHOHAITBHON IeATEITbHOCTH

MK33.1 -IIPOBOJIUTH OPraHNU3ALMOHHO-TEXHUYECKUE - yMeTb 0(pOPMJISATh U MPEACTABIATh JOKYMEHTALMIO AJIsl IPOBEACHUS
MEPOTIPUATHS JUIsl 00ecrieyeHus J1abopaTOPHOIro OpraHN3alMOHHO-TEXHUYECKUX MEPOTIPUATHH I 00eCTIeYeHUS
KOHTPOJISI KaUeCTBa U OE30MaCHOCTH ChIPb, 1ab0paTOPHOTO KOHTPOJISI KaYeCTBA M OE30MACHOCTH CHIPhS,
Mo Ty(aOpUKaTOB ¥ TOTOBOM MPOJYKIIUH B TIpoIiecce moy(haOpuKaToB U TOTOBOM MPOIYKIIUU B MTPOIIECCE TPOU3BOICTBA
[IPON3BO/ICTBA ITPOTYKTOB ITUTAHUS U3 [POJYKTOB MUTAHUS U3 PACTUTEIIBHOTO ChIPbsI
[PACTUTEIBHOTO CBIPbS
11K4.1 -IIJIJAHUPOBATH OCHOBHBIE IOKA3aTEIU -yMETh PACYUTHIBATh BbIXOJ TOTOBOM MPOAYKIIMH B &CCOPTUMEHTE;
[TPOU3BOJICTBEHHOTO ITpoLiecca [PacCYUTBHIBATH YKOHOMHUYECKHE MTOKA3ATENH CTPYKTYPHOTO
OJpa3aeiIeHUs
11K 4.4 -KOHTPOJIUPOBATH XOJ U OLICHUBATH PE3YJIbTAThI -yMeTh aHaAJIM3UPOBATh HH(POPMAIIMIO; pAaCUUTHIBAThH MIOKa3aTeNN
PaboThl TPYJAOBOTO KOJUIEKTHBA POU3BOIUTENILHOCTH TPYAA; SKOHOMUYECKOTO AP deKTa OT
BHEJIPEHUSI MEPOTIPUATHI HAYYHOW OPraHU3aluu TPYAa;
[PaCUUTHIBATHCYMMBI IPUOBLIH, IIPOLIEHTA PEHTA0EIbHOCTH;
[PACUMTBHIBATh MOKA3AaTEIN UCIIOIb30BAaHUS IPOU3BOJACTBEHHBIX
MOIITHOCTEH, OCHOBHBIX U 0OOPOTHBIX CPECTB
11K 4.5 -BECTH YYETHO-OTYETHYIO JOKYMEHTALUIO - yMeTh 0(OPMIISITh YIETHO-OTYETHYIO IOKYMEHTAIINIO; TIPOBEPSITH

oTiepaluy Mo TOBapHOMY O(pOpMIIEHHIO U 28 XpaHEHUIO MPOAYKIUH;
POBEPATH MPABUIBLHOCTH O(POPMIICHUS JOKYMEHTOB Ha OTIIYILIEHHYIO
[POIYKIIHUIO; COCTABJISATh OTYETHI M0 PACXOY ChIPbsl, MATEPHAJIOB U TAPbL;
BECTHU y4eT Opaka M aHaju3 IpUYUH 00pa3oBaHUs Ae(PEKTOB MPOIYKIUH;

OTIpeNeNaTh NOTPEOHOCTH B paboueil cuiie; BECTH yueT pabouero BpeMeHu

% Vka3pIBalOTCA JTUYHOCTHBIE M MeTanpeaMeTHbIe pe3yabTathl 13 ®TOC COO (B mocnenHeit pegakuuu ot 12.08.2022) B orraaronsHoi Gpopme, GopMUPyEMbIE
00mIeo0pa3oBaTeNbHON AUCITUTLTHHON
2 JIucuunnuHapHsie (IpeMETHbIE) Pe3Y/IbTaThl YKA3hIBAIOTCSA B COOTBETCTBHY C MX HOJNHBIM NepedHeM Bo ®T'OC COO (s nocnenneit pegaxuuu ot 12.08.2022)
* Pabouas nmporpamma Bocturanust COI'BITIOY «Ko3moBckuit MEHOTONpOQHIBHEIN arpapHbBIil KOS 10 crieuansHocTH 35.02.16 DKcmryaTanus # peMOHT
CEITbCKOX 035THCTBEHHON TEXHUKH U 000D YIOBAHHUS.

3 TIK ykasbiBarotcs B cootBetcTBru ¢ DTOC CIIO peanusyemoii npodeccu / CeluaabHOCTH
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2. CTpyKTYypa M coJep:kaHue 0011e00pa3oBaTeIbLHON AUCHUIITIHHBI

2.1. O0beM JMCHUIIIMHBI M BH/IbI Y4eOHOH padoThI

Bua yueoHoii paboTbl

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMbl AU CHUILTUHBI 232
B T.4.

OcHOBHOE coJiep:KaHue 196
TEOpPETHYECKOE 00yUueHue 170
MIPAKTHUYECKHUE 3aHATHS 14
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJepKaAHNe (COAepKAHUE 36
NMPUKJIAJTHOTO MOYJIfA)

B T. 4..

TeOpeTHYecKoe 00ydyeHne

MPAKTUYECKHUE 3aHATHS 36
KoncyabTanuu 6
IIpome:kyTouHasi arTecTanus (IK3aMeH) 6
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2.2. TeMaTu4eCKHH IJIaH U coaecpikaHuEe TUCHUIIJIUHDBI

Conepmalme yqeﬁﬂoro MaTtepualjia (OCHOBHOG H HpO(l)eCCHOHaJIBHO-

HaumeHoBaHue pa3ae/ioB . | O0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH
U TeM 4yacos KOMIIeTeHII UM
MOAYJ1b (NPH HAJIUYHMH)
1 2 3 4
OcHognoe codepicanue
Pazgen 1. 18
IloBTOpEeHue Kypca MaTeMaTMKH OCHOBHOM HIKOJIbI
Tema 1.1 Coneprxkanue yaeOHOTo MaTepuaa
Henb u 3agaun | Lens v 3a1auu MaTeMaTUKU IPU OCBOCHHUH CIIEIIUAIbHOCTH. 4
MaTeMaTHKU npu | bazoBele 3HAaHMS W yYMEHUS 1O MareMaTHKe B NPO(ECcCHOHATBHOW U B
OCBOEHHH CIIENUAIBHOCTH. | TOBCEAHEBHON JESITENbHOCTH.
Uucna v BIUMCICHUS
JleficTBUsl Haa  NOJOXKWUTEIBbHBIMA M OTPULIATEIIBHBIMU  YHCIAMH, C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.
JeiicTBus co cTeneHsMu, (GOpMyJIbl COKPAILIEHHOTO YMHOKEHHUS OK 01, OK 02, OK
Tema 1.2 Coneprkanue yaeOHOTo MaTepuasa 03, OK 04,
ITpouenTHble BeIMKMCIEHUS. | [IpocThie MPOIICHTHI, Pa3HbIE CIIOCOOBI X BBIYHMCIICHHS. 4 K 3.1, [IK 4.1, TIK
VYpaBHEHHUs U HEPABEHCTBA | JIuHelHbIE, KBAJApaTHBIE, IPOOHO-TMHENHbIE YpaBHEHHS U HEPABEHCTBA 4.4, 11K 4.5
Tewma 1.3. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue
IIpoLieHTHBIE BBIYMCICHUS | RPUKAAOHO20 MOOYIA)
B npodeccuonanbueix | I1.3. 1. [IpocTbie U CIIOKHBIC TPOIIEHTHI. 4
3a1ayax
I1.3. 2. TIpotieHTHBIE BEIYUCICHUS B TPOPECCUOHANBHBIX 33a/jauax
Tema 1.4 Coneprxanue yueOHOTO MaTepuana
Pemenue 3amau. BxoaHoii | Beruncnenus u npeobpa3oBaHus. YpaBHEHUs U HEPABEHCTBA. 2
KOHTPOJIb I1.3. 3. TeoMeTpHs Ha UIOCKOCTH 2
KonTponsHas pabora 2
Paznen 2. 38 OK 01, OK 02, OK
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Crenenu u kopHu. CTreneHHas, noKasarejbHas 1 Jorapupmudeckasi pyHkumu

Tema 2.1 Crenennas
bynkuus, ee

[IpeobpazoBanue

CBOICTBa.

BBIPQXKEHUI C KOPHAMM N-
OH CTEeIeHU

Conepxanue yaeOHOro MaTepuaia

[TonsiTue KOpHS Nn-0M CTENEHH M3 ACHUCTBUTENBHOTO yucia. OyHKuuu y = Vx
WX CBOMCTBA M rpaduKu.

CaoiicTBa KOpHs n-oii crenenu. [IpeobpazoBanue uppaoHaIbHBIX BHIPAKEHUI

Tema 2.2 CBolicTBa
CTENEHU C PAIMOHATbHBIM
" JIEUCTBUTEILHBIM

IIoOKa3aTcJIIMHU

Conepxkanue yueOHOTo MaTepuasa

[lonsiTe creneHu ¢ palMoHaIbHBIM TOKa3aTeneM. CreneHHble (YHKIMH, HUX
CBOMCTBA U rpapuku

CrenenHsle QpyHKIIMHU, UX CBOICTBA U IrpaduKu

Crenennsle QpyHKIIUU, UX CBOMCTBA U rpaduKu

Tema 2.3 Perienune
HPpaLIOHAIBHBEIX

ypaBHEHUU

Conepxanue yaeOHOTO MaTepuaia

PaBHOCWIIBHOCTB HppAIIMOHATIBHBIX YPaBHEHUN. METOIBI UX pEIIeHUS

I1.3. 4. MeTop! pelieHust HpparioHAIBHBIX YPaBHCHHUH

Tema 2.4 IlokazarenpHas
GbyHKIIMS, €€ CBOWCTBA.
[TokasaTenbHbIC

yYpaBHEHUS U HEPABEHCTBA

Coneprkanue yueOHOTO MaTepraa

CreneHp ¢ MNPOU3BOJIBHBIM JEHCTBUTENBHBIM IMOKazaTeneM. OnpeneneHue
MOKa3aTeJIbHOW (YHKIMM HW €€ CBOWCTBA. 3HAKOMCTBO C IPUMEHEHHUEM
MoKa3aTeIbHOU (DYHKIIUH.

Pemenne mokaszaTenbHBIX ypaBHCHI/Iﬁ MCTOJOM YpaBHHBaHUA HOKa3aTCJICI>'I,

METOJIOM BBEJCHHS HOBOW IEpeMEeHHOH, (PyHKIMOHAIBbHO-TpadhUIECKUM

MCTOJOM.

Pemenue nokazateabHbIX HCPAaBCHCTB

Tema 2.5  Jlorapudm | Conepxkanue yueOHOTO MaTepuaia

qucha. Caoticta | Jlorapudm yncna. CoiicTBa orapugmos.

norapu¢pmoB Onepanus norapuMUpPOBaHUS

Tema 2.6 | Conepxkanue yueOHOro MaTepHasia

Jlorapudmuueckas Jlorapupmuueckass QyHKIUs U ee cBoiicTBa. [loHsATHE OrapupmMuyecKoro
¢GyHkuus, ee cBoiicTBa. | ypaBHeHus. Onepalus IOTCHIIMPOBAHHSL.

Jlorapudgmuueckue Tpu  OCHOBHBIX  MeTOJa  pelIeHus  JIOTapu(MUYECKUX  YpaBHEHUIl:

03, IIK 3.1, [IK 4.1,
IIK 4.4, 11K 4.5
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ypaBHEHUS, HEPABEHCTBA (YHKIIMOHATBHO-TPAQUYECKUN, METOJ TOTCHIMPOBAHUS, METOJ BBEACHHUS
HOBOM IIEPEMEHHOM.
Jlorapudmmueckre HepaBeHCTBA

Tema 2.7 Jlorapudmer B | Ilpogheccuonansrno-opuenmuposannoe cooepircanue (cooepircanue

IIPUPOJIE U TEXHUKE

HPUKTIAOHO20 MOOYN5)

I1.3. 5. IIpumenenue norapudma. Jlorapudmuyeckas cnupans B npuponae. Ee
MaTeMaTHYEeCKUE CBOMCTBA

I1.3. 6. Jlorapudmuueckas cnimpais B npupojie. Ee MaremaTnyeckue cBoiicTBa 4
Tema 2.8 Pemenue 3anmau. | Conepxkanue yaeOHOTO MaTepuana
Crenennas, CrenenHas, nokaszaTenbHas U Jorapupmudeckast pyHkuuu. Penienue ypaBHeHU
noKa3aTesbHas " 2
norapudmuyeckas KonTtponsHas paboTa 2
byHKIIAN
Paznen 3 30
IIpsimMble U MU1I0CKOCTH B IpocTpaHcTBe. KoOpaAnHATBI M BEKTOPBI B IPOCTPAHCTBE
Tema 3.1.  OcnoBueie | Conepxkanue yaeOHOTO MaTeprasa
nouATHs  crepeomerpuu. | [lpeamer crepeomerpun. OCHOBHBIE MOHSTHS (TOYKa, MpsiMasi, IUIOCKOCTb, 4
Pacnonoxenue npsAMBIX M | mpocTpaHCTBO). OCHOBHBIE aKCHOMBI — cTepeoMeTpud. llepecekaromimecs,
IJI0CKOCTEH napajielbHble U CKpEeIUBaOLINecs IpsSMBbIE.
Yron Mexay mnpsAMbIMH B IpocTpaHcTBe. [leprneHAuKyIspHOCTh MNPSMBIX. OK 01, OK 03,
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPbI OK 04,
Tema 3.2. [TapannensHocts | Cozpepikanue yueOHOT0O MaTepuana IK 3.1, TIK 4.1, TIK
MPSIMBIX, IpsIMOit u | [TapannensHble npsmas U wiockocts. Onpenenenue. Ipusznak. CoiicTaa. 4 44,TIK 4.5

IIJIOCKOCTH, IJIOCKOCTEH

[Mapannensubie mnockoctu. Onpenenenue. [Ipuznak. CpolicTsa.

Terpasap u ero snemeHtsl. [lapamnenenunen u ero snemeHTsl. (CBoHCTBa
IIPOTUBOIIOJIOKHBIX TpaHed W JuaroHaned napawienenunena. Ilocrpoenue
OCHOBHBIX CE€UEHUI

Tema 3.3.

CopnepxaHue yueOHOTO MaTepualia
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[lepneHUKyIApHOCTD
NPSAMBIX, IpsAIMOM u

MIOCKOCTH, MIIOCKOCTEH

[Iepnenpukynspusle npsamsele. llapanenbHsle OpsMble, NEPIEHIUKYISIPHBIE K
IJIOCKOCTH. IIpu3HaK neprneHuKyIspHOCTH MPSMOM U INIOCKOCTH

Tema 3.4. TleprieHauKyIsip

Conepxanue yqaeOHOro MaTepuaia

u HawioHHas. Teopema O [Tlepnenmukymssp u HaxioHHas. TeopeMa O TpeX MEPIEHAMKYISApax. YIol 4
TPEX HCPICHANKYIApaX MEXTy TIPSIMON ¥ TIOCKOCTBIO.
VYron Mexay miockocTsMU. [leprneHaAnKyaspHbIe TNIOCKOCTH.
PaccrosiHus B mpocTpaHCcTBE
Tema 3.5. Koopaunatel u | Conepkanue yueOHOTO MaTepuaia
BEKTOPBI B IIPOCTPAHCTBE | JlekapTOBBI KOOPAUHATHI B IpocTpaHCTBE. BekTopsl B mpocTtpancTBe. CloKeHHE
W BBIYUTAHHE BEKTOPOB. YMHOXKEHHME BEKTOopa Ha uyucio. CkalsgpHOe 2
MPOU3BEICHUE BEKTOPOB.
I1.3. 7. [Ipocreitmue 3a1a4u B KOOPAUHATAX 2
Tema 3.6. Ilpsameie wu | IIpogheccuonanvno-opuenmuposannoe cooepircanue (cooepricanue
IJIOCKOCTH B | HPUKTIAOH020 MOOYJ151)
MPaKTUYECKHUX 3a7adax I1.3. 8. B3aumHoe pacnonoxeHue OpsMbIX B npocTpaHcTBe. [lapannenbHOCTH 6
OpsIMOM M TUIOCKOCTH, MapajUIeIbHOCTh IUIOCKOCTEH, MEpPHeHIUKYISIPHOCTD
IJIOCKOCTEM.
I1.3. 9. Pacnionoxenne npsiMbIX U TUIOCKOCTEH B OKpYXaroleM Mupe (Ipupoe,
ApPXUTEKTYypE, TEXHUKE).
[1.3. 10. Pemienne npakTUKO-OpUEHTUPOBAHHBIX 33]1a4
Tema 3.7 Pemenue 3anau. | Conepxkanue yueOHOTO MaTepuaia
IIpamele ¥ IIOCKOCTH, | PacmonoxeHue npsMbIX U MJIOCKOCTEH B MpocTpaHcTBe. [leprneHuKyaspHOCTh U 4
KOOPAMHATBI U BEKTOPBI B | MapaJUICIbHOCTh MPSIMBIX U TUIOCKOCTEH.
MPOCTPAHCTBE JlexapToBbI KOOPAMHATHI B TpOCTpaHCTBE. BekTopsl B mpocTpancTBe. CloxeHne
Y BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha ynciio. KoopauHaTel BEeKTOpa
KonTtponsHas paborta 2
Pazgean 4. 28

9J1eMeHTBI TEOpUHn BepOﬂTHOCTeﬁ M MATeMaTH4YeCKOil CTATUCTUKH

OK 02, OK 03,

IIK 3.1, IIK 4.1, TIK
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Tema 4.1 CoOpitue, | Comeprxkanue yueOHOTO MaTepuasa 4.4,TIK 4.5
BEPOATHOCTL cohITHS. CoBMecTHBIE M HECOBMECTHbIE COOBITHA. TeopeMbl O BEPOATHOCTH CYMMBbI 6
CnoxeHnue I/\IJ YMHOXKEHHE | o0 o
BEPOSITHOCTEHN
VYcnoBHas BEpOSITHOCTh. 3aBUCUMbBIEC U HE3aBUCHUMBIE COOBITHS.
Teopembl 0 BEpOSTHOCTH POU3BEACHUS COOBITUI
Tema 4.2 Beposarnocts B | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooepircanue
podeccunoHalIbHBIX NPUKIAOHO20 MOOY/15)
3a7a4ax I1.3. 11. OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUHNBOCTH. 8
I1.3. 12. Cratuctuyeckoe onpeeeHrue BEPOSITHOCTH.
I1.3. 13. Ornenka BepOsSTHOCTH COOBITHS
[1.3. 14. Pemenune npakTUKO-OPUEHTHPOBAHHBIX 33144
Tema 4.3 Jluckpernas | Conepxkanue yaeOHOTO MaTeprasia
cilyJaitHas BEJINYNHA, | Buabl ciiydailHbIX BEJIMYUH. 6
3aKOH €€ pacnpenesieHUs Onpenenenue TUCKPETHOW CIIy4ailHON BEJIMYMHBI.
3aKkOH pacrnpenesneHus AUCKPETHOM ciaydailHOW Benu4yuHbl. Ee 4wuciioBbie
XapaKTePUCTUKHU
Tema 4.4 3amaun | ConmeprkaHue ydeOHOTO MaTepuasa
MaTeMaTH4eCKOU [lepBuunas o06paboTKa CTaTUCTUYECKHX AAHHBIX. UMCIOBBIE XapaKTEPUCTUKU 2
CTaTUCTHUKH. (cpennee apudmeTnueckoe, MeAuaHa, pasMmax, gucrnepcusi). PabGorta c
Tabnuuamu, rpadpuKkaMu, AuarpaMMaMu
I1.3. 15. Pabora ¢ Tabnuuamu, rpadukaMu, AuarpaMMaMu 2
Tema 4.5 Onements | Conepxkanue yueOHOTO MaTepuaia
TEOPUHM BEPOATHOCTEHM U | Bumpl  coObITUH, BeposATHOCTh coObITHMH. (CroXeHHe U YMHOXEHHUE 2
MaTeMaTH4eCKOU BepOSITHOCTEH. JlMCKpeTHas ciyyaiiHash BENUYMHA, 3aKOH €€ pPacIpe/eieHHs.
CTaTUCTUKHU 3ajauu MaTeMaTUYECKOW CTaTUCTUKH.
KonTtponsHas pabota 2
Paspeua S. 26 OK 01, OK 02, OK

OcHoBbI TpUroHOMeTpHHU. TpUroHomerpnyeckne PyHKIUA

Tema 5.1

Copnepxanue yueOHOTO MaTepualia

03, OK 04,

IIK 3.1, IIK 4.1, TIK
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Tpuronomerpuueckue
(GyHKIME  TPOU3BOJIBHOTO

Panmnannas wmepa yrma. IIoBOpOT TOYKM BOKpPYr Hadajla KOOpJMHAT.
Omnpexnenenue cuHyca, KOCUHYCa, TAHT€HCA M KOTAHI€HCA.

yria, yucia
3HaKM CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAaHT'€HCAa 10 YETBEPTSIM. 3aBUCUMOCTD
MEXJ1y CHHYCOM, KOCUHYCOM, TAH'€HCOM M KOTAaH['€HCOM OJIHOTO U TOTO K€ yriia
Tema 5.2 OcnoBueie | Conmepxanue yaeOHOTO MaTepuana
TPUTOHOMETPUUYECKUE Tpuronomerpuueckue TOXIECTBA. [TpeobpazoBanus IIPOCTEUIINX
TOXJIECTBA TPUTOHOMETPUYECKUX BBIPAKEHUH.
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YIJIOB O U - O,
Tema 5.3 Conepkanue yaeOHOTO MaTepuaa
TpuroHomerpuyeckne OO6mactp onpeneneHuss © MHOKECTBO 3HAYECHUW TPUTOHOMETPHUIECKUX ()YHKITAM.
GyHKIMU, UX CBOMCTBA U | YETHOCTH, HEYETHOCTD, MEPHOAUIHOCTD TPUTOHOMETPUIECKUX () YHKITHIA.
rpaduxu
CaoiictBa u rpaduku GyHKIUN y = COS X, Y = sin X, y = tg X, y = ctg x. Cxatue u
pacTsbkeHue rpaduKoB TPUTOHOMETPHUICCKUX (PYHKITUH.
[IpeobOpazoBanue rpaduKoB TPUTOHOMETPUUECKUX (HYHKITHHA
Tema 5.4  OOparnbie | Conepxkanue yaeOHOro MaTepuasia
TPUTOHOMETPUYECKUE O6patHbie TpuronoMmerpuueckue ¢pyHkiuu. Mx cBoiicta u rpaduku.
Pynicunn OO6patHbie TpuronoMmerpuueckue ¢pyHkiun. Mx cBoiicta u rpaduku.
Tema 5.5 Coneprkanue yaeOHOro MaTepuasa
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHCHHA U HEPABCHCTBA

Pemenue TPUT'OHOMCECTPUICCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCﬁI.HPIC
TPUTOHOMCTPUYUCCKHUEC YpPABHCHUA, CBOIAANIUCCA K KBAaJAPATHBIM., PCHIACMbIC
Pa3JI0KCHUCM Ha MHOXKHUTCIIN, OJHOPOAHBIC.

HpOCTeI\/'IIJ_II/Ie TPUTOHOMCTPUYICCKHUEC HCPABCHCTBA

Tema 5.6 Pemnrenne 3amau.
OCHOBBI TPUTOHOMETPHHU.
TpuroHomerpuyeckue

GbyHKITII

Cogepxanue yueOHOTO MaTepraa

[IpeoOpazoBaHre TPUTOHOMETPHUUECKUX BBIPAXKECHUIA.
PemreHre TPUrOHOMETPUYECKUX YPAaBHEHMM M HEPAaBEHCTB B TOM YHCIE C
UCIOJIb30BAaHNEM CBOMCTB (DyHKIIMI

4.4,1IK 4.5
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I1.3. 16. Pemenne TpUrOHOMETPUYECKHX YPABHEHUH M HEPABEHCTB

Pazgen 6. 30
MHOrOrpaHHHMKH M TeJIa BpalleHUus
Tema 6.1 [Tpu3ma, | Comeprkanue yaeOHOTO MaTepHana
napajuieJIenuIe], KyO, | [Ipusma (HakIoOHHasA, mpsiMasi, TpaBUjIbHAs) U €€ 31eMeHThl. [lapamnenenumnen. 4
MMpaMHia U UX CEUYEHUs CpoiicTBa npsiIMOYyroJibHOTO napamienenunena. Kyo6.
[Inpamuna u e€ anementsl. lIpaBunpHas nupamuaa
Tema 6.2 IlpaBunbshbie | Conepxkanue yaueOHOTO MaTepuasia
MHOTOTPAaHHHUKM B )KM3HH | [[;momane  MOBEpXHOCTH  MHOTrOrpaHHukoB.  [Ipocreiimme  komOuHanuu 4
MHOTOTPaHHUKOB.
Brruncnenue sneMeHTOB MPOCTPAHCTBEHHBIX GUTYp (p&Opa, MuaroHa M, YIIibl).
[IpaBubHBIE MHOTOTPAHHUKH
[1.3. 17. BeruucieHnue 31€eMEeHTOB IPOCTPAHCTBEHHBIX PUTYp 2
Tema 6.3 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepircanue
HunuHap, KOHyC, 1Wap W | HPUKIAOHO20 MOOY)
UX CEYEHUS I1.3. 18. Iumuaap, konyc, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOIO 4
KpYroBOTO LWJIMHAPA, MPSIMOT0 KPYroBoro konyca. MzobpaxeHnue e BpalieHus
Ha TJIOCKOCTH.
I1.3. 19. IlpeacraBnenne o0 yceuéHHOM KoHyce. CeueHus KOHYca
(mapannenbHOEe OCHOBAHUIO U MIPOXOJIAIIEe Yepe3 BEPIINHY), CEUSHUs] IUINHIpPA
(mapannenbHO U MEePHEeHAUKYISIPHO OCH), CeUeHUAX mapa. Pa3Béprka mununapa
U KOHYCa
Tema 6.4 OO0bembl u | Conmepkanue yueOHOTO MaTepuaia
mwiomaad  noBepxHocTe | OObeM mpsIMoyroyibHOTO Napamienenunena. O0bem Kyoa. 6
Ten O0bembl IPSAMON MTPU3MBI U IIMITUH/IPA.
O06bembl pamMuibl U KoHyca. O0beM mapa
Tema 6.5 IIpumeps! | Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (codepacanue
CUMMETpPUI B IPOPECCUN | BPUKAAOHO20 MOOY151)
I1.3. 20. IloHsTHe O CHUMMETPHUM B MPOCTPAHCTBE (LEHTpalibHAs, OcCeBasd, 4

3epkasibHas). [Ipumepsl cummeTpuii B mpodeccun

OK 01, OK 04,

IIK 3.1, IIK 4.1, IIK

4.4,1IK 4.5
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I1.3. 21.
(Terparmp, KyO, OKTa’Ap, AOJCKAIP, HKOCAIIP).

OO6oOmenne NpeACTaBICHUNH O TMPaBUIbHBIX MHOTOTPAHHUKAX

Tema 6.6 Pemienue 3anau.
MHororpaHHukn U Teia

Conepxanue yaeOHOTO MaTepuaia

OO0beMblI U MJIOLIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPaIllEHUS 2
BpallleHUs
I[1.3. 22. Penienne npakTHKO-OPUEHTUPOBAHHBIX 3a7a4 2
KouTtpossHast paboTa 2
Paznen 7. 50
IIponsBonHasi u nepBoodpasHast GQyHKIUH
Tema 7.1 [Tonsitue | Conmeprkanue yueOHOTO MaTepuaa
npousBoaHoi. @opmynsl u | [Ipupamenue aprymenrta. llpupamenne ¢yHKIuu. 3amadd, TPUBOIAIIHE K 6
IpaBUJIa MTOHSATHIO IPOU3BOIHOM.
i epeHInpoBaHus Onpeenenne MPOU3BOAHOM. AJTOPUTM OTBICKAHUS ITPOU3BOIHOI.
®dopmynel quddepenuupoanus. [IpaBuna quddepeHmpoBaHus
Tema 7.2 Tlonstue o | Conepxkanue yaeOHOTO MaTepuasa
HENPEPBIBHOCTH QYHKLHMH. | [[opsTie HenpepEIBHON (GyHKIH. CBOACTBA HEIPEPEIBHOM ()YHKIIIH. 6
Merox uuTepBanos CBs3b MEX/1y HENPEPHIBHOCTHIO U AU(PEpPEeHIIMPYEMOCTHI0 (DYHKIIMH B TOUKE. OK 01, OK 03, OK
ANTOpUTM pellieHus] HEPaBEHCTB METOJIOM UHTEPBAJIOB 04, TIK 3.1, TIK 4.1,
Tema 7.3 Coneprkanue yaeOHOro MaTepuasa TIK 4.4. TIK 4.5
I'eomerpuueckuit u | ['eomeTprdeckuii CMBICT TMPOW3BOTHON (PYyHKIMM — YrioBod KoddduimeHT 4 ’
buznueckuit CMBICI | KacaTeJlbHOH K rpaduKy GyHKIIUU B TOUKE.
MPOU3BOHOM VYpaBHeHHne KacaTtenbHOW K Trpapuky QYHKIUA. AJTOPUTM COCTaBJICHHS
ypaBHEHUs KacaTelbHOU K rpaduky ¢pyHkun y=f(x)
Tema 7.4 MounotonHocts | Conepkanue yueOHOTO MaTepuaia
G yHKIHH. Touku | Bo3pactanue u yObIBaHUE (YHKIMH, COOTBETCTBHE BO3pAacTaHMs M yObIBaHMS 6
JKCTpeMyMa (GYHKLIUHU 3HAKy TPOU3BOIHOM.

3a,Z[a‘II/I Ha MaKCUMYM U MUHUMYM.

ANTopuTM HccieoBaHUs (YHKLIMU W TOCTPOCHUS ee Trpaduka C MOMOIIbIO
IIPOU3BOTHOM

Tema 7.5 WccinenoBanue

CopnepxaHue yueOHOTO MaTepualia
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¢ynkuuit um  mocrpoenue | MccnenoBanue GpyHKIMN HA MOHOTOHHOCTB M ITOCTPOEHHE I'PaUKOB 4
rpaduKoB HccnenoBanue GpyHKIMKM HAa MOHOTOHHOCTB M TIOCTPOEHUE IPahUKOB
Tema 7.6 HaubGonbmee u | Conmepkanue ydeOHOTO MaTepuana
HalMEHBbIIIEE 3HadeHus | HaxoxaeHue HanOOoIbIIEro 1 HAMMEHBIIETO 3HAaUeHUH (pyHKInH 4
GyHxmm [TocTtpoenue rpadMKoB ¢ UCTIOIB30BAHUEM alllapaTa MaTeMaTHIECKOTO aHAIN3a
Tema 7.7 Haxoxnenue | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooepircanue
ONTUMAJIBHOTO PE3YNbTATA | HPUKAAOHO20 MOOYJIs)
¢ noMouero npoussoaHoi | I1.3. 23. HanMensIee 1 Hanboubiiee 3HaueHue QyHKITHH 6
B MIPAKTUYECKHUX 3a/1avax [1.3. 24. Haumensbiiee U HanboJpIee 3HaueHUuEe QyHKIIUN
[1.3. 25. Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aja4
Tema 7.8 IlepBooOpasnas | Conepkanue yaeOHOTO MaTeprasa
byHKIINAN. [TpaBuna | O3HaKOMJICHHE C TIOHSITHEM WHTETpaja U mepBooOpa3Hoit mis GyHkiuu y=f(x). 4
HaXO0XJACHUS Pemenune 3amad Ha CBsI3b MEPBOOOpPA3HON M €€ TMPOU3BOJHOM, BBIYHMCIICHHE
MEepBOOOPA3HBIX MepBOOOPA3HON ISl JAHHOU (DYHKITHH.
Tabmuma dopMyn s HAXOXKICHUS TMEpBOOOpa3HbIX. M3ydeHue mnpaBuiia
BBIYUCIICHUS TIEPBOOOPA3HOM
Tema 7.9 [Tnomane | Comepxanue yueOHOTO MaTepraia
KPUBOJMHEHHON 3amaun, NPUBOJAIINE K MOHSATHIO OMPENEICHHOIO MHTErpajga — O BBIYMCICHUU 4
TpanenuH. @opmyna | miomaan KpUBOJIMHEHHOH Tpanenuu. [loHsaTue onpenenéHHOTo HHTErpaa.
Herorona — JleiOnuna I'eomerpuueckuii u ¢u3nYeCKuil CMBICT OmpeneneHHoro uHrerpaina. ®opmyna
Herorona — JleiiOHuna.
Pemenune 3amau Ha mNpUMEHEHHE HHTErpaja Ui BBIYUCICHUS (PUINYECKUX
BEJIMYMH U TUIOIIAJEH
Tema 7.10 Pemenue 3anau. | Conepxkanue yueOHOTO MaTepuaia
[IpousBoHas u | @opmynsl u mpaBuwia guddepenuupoanus. HWceciaemoBanue GyHKIMA C 4
nepBooOpasHas QyHKIMU. | MOMOIIbIO POU3BOAHON. Hanboubiiiee 1 HAaMMEHbIIIee 3HAYCHHS (YHKIIUH.
Brruncnenue nepBoo6pasHoit. [Ipumenenue neppooOpa3Hoit
KonTtponsHas pabora 2
KouncyabTanuu 6
IIpomexyTounas arrecranus (JK3amMeH) 6
Bcero: 232
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3. Yci0BuA peau3aluu NPorpaMMbl 0011e00pa3oBaTeJIbHOM JUCHUNIJIMHBI

3.1. Jng peaju3auuud NPOrpaMMbl JAUCHMIUVIMHBI JO/LKHBI OBITH TNPEIYCMOTPEHBbI CJIeAyIolue
crenuaJbHble MOMeIeHHs

Peanuzanus nporpaMMel JUCHMIUIAHBI TpEOYyeT HAIUYHs y4eOHOTO KaOWHEeTa MaTEeMaTHKH.
Ob6opynoBanue yueOHOTO KaOMHETA:

- OCaI0OYHBIE MECTA 110 KOJIMYECTBY 00yJatONINXCS;

- pabodee MeCTO MPero1aBaTes;

- KOMIUIEKT y4eOHO-HATJISAHBIX TTIOCOOHIA;

- KOMILICKT 3JICKTPOHHBIX BUACOMATCPHUAIIOB,

- 331aHUS ISl KOHTPOJIbHBIX padoT;

- MpoeCCHOHAITBHO OPUCHTHPOBAHHBIC 33IaHHUS,

- MaTepuabl SK3aMeHa.

Texauueckue cpeacTBa 0OydeHHS:

- HepCOHaﬂBHBIﬁ KOMITIBIOTEP C JIMOCH3MOHHBIM ITPOTrpaMMHBIM O6CCHC‘ICHI/ICM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecneyenne 00yueHus

[TepeueHb peKOMEHIYEMBIX y4eOHBIX W3aHUH, HNHTepHeT-pecypcoB,  JTONOJTHUTEILHON
JTUTEPaTyphl
OcHOBHBIC HICTOYHUKHU:
1. Maremaruka: anre6pa u Hauajga MmaTematudeckoro ananusa. 10 -11 kmaccsr: yae6. s o6mieoOpa3oBar.
Opranm3zanuii: 6a30BbId U yriryonenasiid ypoBHu/III.A AnmumoB u ap. — M.: IIpocBemenue, 2021
2. T'eometpus 10 — 11xn. JI.C. Atanacsu - M.: IIpocBemenne 2019
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4. KOHTpOJIb U OICHKA PE3YyJIbTATOB O0CBOCHUS 06m606pa30BaTeHLHOI7I AUCIHHUIIIMHBI

KoHTposib ¥ oOlleHKa pe3yIbTaTOB OCBOCHHUS 00IIe00pa30BaTEIbHON  AUCIIUATUTHHBI
PacKpBIBAIOTCS 4epe3 AUCIHILTMHAPHBIC Pe3yJabTaTbl, HAalpaBJCHHbIE Ha (OpPMUPOBaHHE OOLIMX H
npodeccHOHATBFHBIX KOMIIETSHIIUH 110 pa3iesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

KoHTposis u oOlleHKa pe3yiabTaTOB OCBOCHHUS JWCIUIUIMHBI OCYIIECTBISIETCS B IPOLIECCE
MPOBEACHUSI TEKYHIer0 KOHTPOJS 3HaHWH, OCYIIECTBIIEMOTO B (opMe YCTHOTO oOrmpoca,
TECCTUPOBAHUA, MHAUBUAYAJIIbHBIX 3aI[aHI/II71, IIPOCKTOB, BBIMTOJIHCHUA ITPAKTHUICCKUX SaI[aHI/If/i, a TaKXKeE
B Xoae IMPOBCACHUA HpOMe)I(YTOIIHOﬁ aTTecTalluu U HUTOI'OBOI'O KOHTPOJIA B (1)OpM€
T depeHInpPOBaHHOIO 3a4ueTa 10 3aBEPIICHUIO Kypca.

Oo6mas/npodeccnonann Paznen/Tema Tun oeHOYHBIX MepONPUATHIA
Hasi KOMIEeTeHIHA
OK 01 Tema 1.1 Tema 1.4 Tema 2.3 TectupoBaHue, yCTHBIN ONIPOC
OK 02 Tema 3.2 Tema 4.1 Tema 6.4
Tema 7.2
OK 01 Tema 1.4 Tema 2.3 Tema 3.5 BeIntoTHEHNE TPAKTUYECKUX
OKO04 3aJaHuH
OK 02 Tema 4.4 Tema 5.6 Tema 6.2
OK04 Tema 6.6
OK 01, OK 02, OK 03, OK3aMeH
OK 04, TIK 3.1, [IK 4.1,
[1K 4.4, 11K 4.5
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