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1 TACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

Marematuka
1.1 O6nacTe npuMeHennsi padodeil NporpaMMsl
Pabouas nporpamma yueOHOW JUCHUIUIMHBI SIBJISETCS 4YacThblO MPOrPaMMbI IOJATOTOBKHU
CHEeUHATNCTOB cpefaHero 3BeHa B coorBercTBUU ¢ PI'OC cpennero mpodeccHoHaIbHOTO
obpazoBanus no crnenrabHocTh 35.02.03 TexHomorus 1epeBooOpadbOTKH.

1.2 Mecto Yy4yeOHOH AUCUMILIMHBI B CTPYKType MPOrpaMMbl MOJATOTOBKH
CIEIHAJINCTOB CPe/IHero 3BeHa:
YueOnas nucuuruinHa «MartemaTukay sBhsieTcss 0a30BOM HMKiIa 00I11e00pa3oBaTeIbHON
MMOATOTOBKH CTYACHTOB.

1.3 Hean u 3a7a4u y4yeOHOM TUCUMILUIMHBI — TPeOOBaHMUS K Pe3yJbTATaM OCBOEHMS
Y4eOHOH IMCUMILINHBI:

B pe3ynbrate ocBoeHUS y4eOHOM TUCHUTUTMHBI O0YYaIOIIHICS TOMKEH YMETh:
° BBITIONHATH apu(METHYEeCKUEe ACUCTBUS HaJ YHMCIAMH, COYeTas YCTHbIE M MUChMEHHBIC
MPUEMBI; HAXOAUTh NPUOTMKEHHBIE 3HAYCHHUS BEIMYMH M TOTPEUIHOCTH BBIUYMCICHUH;
CpPaBHMBATh YHUCIIOBbIC BBIPAKECHMUS;
° HaxOJIUTh 3HAYCHUS KOPHS, CTCIICHH, JJorapudmMa, TPUTOHOMETPHYECCKUX BBIPAKCHUN Ha
OCHOBE OMpEJeNieHUs], HUCIHONb3ysl MpPU HEOOXOJUMOCTH HHCTPYMEHTAlbHBIE CpPEICTBA;
MOJI30BaTHCS MPUOIMIKEHHON OIIEHKOM ITPH MPAKTHYECKUX pacyeTax;

o BBITIOJIHATE TPe0o0pa3oBaHUE BBIPAKECHUH, TNPUMEHAS (OPMyIbL, CBS3aHHBIE CO
CBOWCTBaMHM CTeNEHeH, JorapuMoB, TPUTOHOMETPUUECKUX (PYHKIIHIA;
o UCMOJb30BaTh MPHOOPETEHHBbIE 3HAHHUA M YMEHHsS B INPAKTHUECKOW JEATENbHOCTH M

MOBCE/IHEBHOM JKM3HU JJIs MPAKTUYECKHUX pacuyeTroB Mo QopmysaMm, BKIoyas (HOpMybl,
coJiepKallie CTENeHM, PaJuKaibl, JorapupMbel U TPUTOHOMETpUYECKHE (DYHKIMM, UCIONb3Ys
IIpU HEOOXOIMMOCTH CIIPABOYHBIE MaTepUabl U MPOCTENUIINE BHIYUCIUTENbHbBIE YCTPONHCTBA;

o BBIUHCIIATh 3HAYEHUS 10 3a/JlaHHOMY 3HAUEHHUIO apryMeHTa MpU pa3iMuHBIX crocodax
3a1aHusl QyHKIUHY;

o OIpeNIeNIATh OCHOBHBIE CBOMCTBAa YHCIOBBIX (DYHKIMI, WIUIIOCTpUPOBaTh HUX Ha
rpadukax;

. CTpOUTHh TpadUKU H3yYEHHBIX (YHKUWN, WUIIOCTPUPOBaTh MO TpaduKy CBOMCTBA
3JIEMEHTApHBIX (QYHKIIHIA;

. MCIOJIb30BATh MOHATHE (DYHKIIMHU JJIS1 OMUCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIUYHH;

o UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHHUS U YMEHHUS B IMPAKTUYECKOW MAESITEIbHOCTU H

MOBCEHEBHON JKM3HM Il ONMMCAHHUS C TOMOIIbIO (YHKUMH pPa3TUYHBIX 3aBUCHUMOCTEH,
MPEJICTaBICHUS UX TpapUUeCcKH, HHTEPIPETallMU IpadUKoB;

o HaXOJUTh MPOU3BO/IHBIE FJIEMEHTAPHBIX (PYHKIIHIA;

o HCIIOJIb30BaTh IMPOU3BOJHYIO JJIs MPOBEIEHUS NPUOIMKEHHBIX BBIYMCIEHUH, peuarh
3aJauu MPUKJIAHOTO XapaKTepa Ha HaXOXKJACHNWE HauOOJIbIIEro U HAUMEHBIIIET0 3HAaYeHUS;

. BBIUUCIIATE B MPOCTEHIIMX cIOy4asxX IUIOMIAAd U OOBEMBI C HCHOJIb30BAHUEM
OIIPEEIIEHHOTO HHTErpaa;

o UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHMS U YMEHHUS B NPAKTHUYECKON NEeATENbHOCTU H

IIOBCEJHEBHOM KU3HM I PEIICHMS 3aJad, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H
¢u3nyecknx, Ha HauOOJbIIME M HAMMEHBIIME 3HAYCHMs, Ha HaXOXKICHHUE CKOPOCTH U
YCKOPEHHUS;

. pemaTh paluuoOHalbHbIE, IIOKa3aTelbHbIEe, JOrapu(pMUUECKUE, TPUTOHOMETPUUECKUE
YPaBHEHHs, CBONAIIMECS K JIMHEWHBIM M KBaJpPaTHBIM, a TAK)KE€ aHAJOTMYHBIC HEPABCHCTBA U
CUCTEMBI;



° UCIOJIb30BATh TPaQHUUECKUI METO/] peIIeHUs] YPaBHEHUH U HEPAaBEHCTB;

° n300pakaTh Ha KOOPJAMHATHOM TJIOCKOCTH PEIICHUsI YpaBHEHUH, HEPABEHCTB U CUCTEM C
ABYMs1 HCU3BCCTHBIMU,

L] COCTaBJIATH U pemaTb ypaBHeHI/IH 148 HepaBeHCTBa, CBS3BIBAKOIIIMEC HEU3BCCTHBIC BCIIMYMNHBI
B TEKCTOBBIX 3a]a4ax;

° WCIIOIb30BaTh MPUOOPETECHHBIC 3HAHUS M YMEHUS B TPAKTUYECKOW JESITCIBHOCTH M
HOBCGHHGBHOﬁ KNU3HU I HOCTpOGHI/ISI U HCCIICAJOBaAHUA HpOCT@fIH.IHX MaTEMaTHUYCCKUX
MOJCIEH;

° pemarh TpocTeline KOMOWHATOpPHBIE 3a7adyd METOJ0M Tiepebopa, a Takke C
UCIIOJIb30BaHNEM U3BECTHBIX (DOPMYIL;

. BBIUUCIIATh B MPOCTEHIINX CIy4asX BEPOSTHOCTH COOBITHMI Ha OCHOBE MOJACYETa YUCIIA
HCXOJIOB;

° UCIIOJIb30BaTh MPUOOPETCHHbIE 3HAHMS U YMEHHUS B MPAKTHYECKON EATEIbHOCTH U
MOBCEHEBHON J>KM3HU JUIS aHAJIM3a pPeajJbHbIX YHCIIOBBIX JIaHHBIX, MPEACTABICHHBIX B BHU/IC
rpadMKOB M JHarpamm, a Takoke IS aHanu3a HHPOPMAIUY CTATUCTHYECKOTO XapaKTepa,

o pacro3HaBaTh Ha 4YepTeXKaX M MOJEISIX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpEeXMepHbIE OOBEKTHI C UX ONUCAHUSIMHU, U300PAKEHUAMU;

o OIMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

o aHAJIM3UpPOBaTh B MPOCTEHIIMX ClIy4asx B3aUMHOE pACHOJOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

o n300pakaTh OCHOBHBIE MHOTOTPAHHUKM W KPYIJIbIE TeJa; BBIMOJHATh YEPTEKH I10
YCIIOBUSM 3ajiay;

o CTPOUTH MpocTeiine cedeHus Kyoa, Ipu3Mbl, MUPaAMUIbL;

o pelarh IIaHUMETPUUYECKHUE U MTPOCTENIINE CTEPEOMETPUUECKHE 3aJaul Ha HAXOKICHHE
TEOMETPUUECKUX BEJINYMH;

o UCMOJb30BaTh MPU PEIIEHUH CTEPEOMETPHUECKUX 3a/ad IUIaHUMeTpUdyeckre (BakTbl U
METO/IBI;

o MIPOBOAMTD JOKA3aTeIbHbBIE PACCYKICHHS B XO/1€ PEILICHUS 3a/]1a4;

o UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHMS M YMEHHUS B NPAKTHYECKOM JEATENbHOCTH U

MOBCEHEBHOM KM3HM JJIs1 HUCCIeAOBaHMUs (MOAETMPOBAHMSA) HECIOXKHBIX MMPAKTHUYECKHX
CUTyallUll Ha OCHOBE M3YYEHHBIX (OPMYJ U CBOMCTB (QUTYp, a TAK)KE BBIYMCIECHUS 00BEMOB U
IJIOMIAJEH IOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TEI IPU PELIEHUH IMPAKTUYECKUX 3aj]ad,
UCIOJIB3YS IPU HEOOXOJUMOCTH CIPAaBOYHUKHU U BHIYMCIUTENIbHBIE YCTPONCTBA.

B pesynbpTaTe ocBoeHHS y4eOHOM TUCIUTLTUHBI O0YYatOIIUIACs TOKEH 3HATH:
o 3HAYEHHE MaTEeMaTUYeCKOW HAyKW MJis PEIIeHHs 3a/1ad, BO3HUKAIOIIMX B TEOPUU H
MpPaKTUKE; IUPOTY U B TO K€ BPEMsI OTPAHUUYECHHOCTh MPUMEHEHUSI MATEMAaTUUECKIX METOJIOB K
aHAJIM3Y U UCCIIEOBAHUIO MPOLIECCOB U SIBICHUN B IPUPOJIE U OOIIECTBE;
. 3HAQYEHHE TIPAKTUKH © BOIMPOCOB, BO3HHUKAIOIIMX B CaMOW MaTeMaTUKe JUIs
GbOopMUPOBaHUS M PA3BUTHUS MATEMaTUYECKOW HAyKW; HCTOPUIO PA3BUTHUS TOHSATUS YHCIA,
CO3JIaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH,

. YHUBEpPCAJIbHBIM XapakTep 3aKOHOB JIOTMKA MaTEMaTHYECKHUX PpaCCyXACHHM, UX
IPUMEHUMOCTb BO BCEX 00JIACTSX YEIOBEYECKOH e TebHOCTH;
. BEPOSITHOCTHBINM XapaKTEp Pa3IMUHBIX IIPOLIECCOB OKPYXKAIOLIErO MUpA.

OcBoeHue conepxaHus ydeOHOW nucuuIinHbl «MaTtemaTnkay 00ecleunBaeT JOCTHKCHHE
00y4JarOIIUMUCS CIICIYIOIMUX Pe3yIbTaTOB:
. JIMYHOCTHBIX:
— c(OpPMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMATHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CPEICTBE MOJICITUPOBAHUS SIBJICHUN U MPOIECCOB, UACSIX U METOJaX MaTeMaTHKHU;
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— NOHMMaHHE 3HAYMMOCTH MAaTeMaTHKH JJs Hay4YHO-TEXHHYECKOTro Iporpecca,
c(OPMHPOBAHHOCTh OTHOILEHHUS K MaTeMaTHKE KaK K YacTH OOIEYeIOBEYEeCKOH KYJBTYPHI
yepe3 3HaKOMCTBO C UCTOPUEH pa3BUTUS MaTEMAaTHUKH, IBOJIIOLMEH MaTEMaTHUECKUX UACH;

— pasBuUTHE JIOTHYECKOT0 MBILIUIEHUS, IIPOCTPAHCTBEHHOI'O BOOOpakeHus,
QITOPUTMUYECKOHN KYJIbTYPbI, KpUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXO0IUMOM JJisi OyayIien
npodeCCHOHATIBHOM 1eATENbHOCTH, Ul IPOI0JIKEHNs 00pa30BaHus U caMOO0pa30BaHMs;

— OBJIQJICHUE MAaTeMaTHMYeCKUMM 3HAHUSAMHU M YMEHUSMH, HEOOXOIUMBIMH B
IIOBCEIHEBHOM JKM3HU, JUIsl OCBOEHHUS CMEKHBIX €CTECTBEHHOHAYUHbIX TUCIUIUIMH U JUCLMILIUH
npoeCCHOHATBHOIO LMKJIA, JUIsl IOJIy4deHHs oOpa3oBaHUs B OOJIACTAX, HE TpPeOYOLIMX
yIiIyOJIeHHON MaTeMaTH4ecKOn OJATOTOBKY;

— TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa3OBaHWIO, B TOM YHCJIE CaMOOOpa3oBaHUIO, Ha
NPOTSDKEHUM BCEH JKU3HM; CO3HATEIbHOE OTHOIIEHHE K HENpPEepbIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIIECITHOW MPodecCHOHATBHOMN 1 00IECTBEHHON JCSITSIILHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CAaMOCTOSTEIbHOM TBOPUECKOM M OTBETCTBEHHOM
JeSITeIbHOCTH; T'OTOBHOCTh K KOJUICKTMBHOM paboTe, COTPYIHMYECTBY CO CBEPCTHUKAMH B
00pa3oBaTesbHOM, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIE0BATEIbCKOM, MPOEKTHOW U JPYIUX
BUJAX JI€ATEIIbHOCTH;

— OTHOILLIEHHE K MPO(EeCcCCUOHATBLHON JEeATEIbHOCTH KaK BO3MOXHOCTH YYacTHs B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIMOHAIBHBIX TPO0IeM;

o MeTanpeAMeTHbIX:

— YMEHHE CaMOCTOSITENIbHO OINPENEIATh LEIU ACSITEIBbHOCTH WM COCTaBIIATH IUIAHBI
JESATEIIBHOCTH;

— CaMOCTOSITENIBHO OCYLIECTBIISAT, KOHTPOJIUPOBAaTh U KOPPEKTHPOBATh IESITEIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI I TOCTUKEHUS IMOCTABICHHBIX LEJIEH U pealn3alun
IUTAHOB AESTEIbHOCTH;

— BBIOMPATh YCHEIIHbIE CTPATErMH B PA3TUYHBIX CUTYalLUsX;

— yYMEHHE MPOAYKTUBHO 0OLIaTbcs M B3aUMOJEHWCTBOBATH B IPOLIECCE COBMECTHOM
NEeSATENIbHOCTH, YYUTBIBaTh MO3ULIMK JIPYTUX YYaCTHUKOB JAESITENbHOCTH, 3()(HEKTUBHO
paspenatb KOH(QIUKTHL;

— BJaJICHUE HaBbIKAMU I[103HABATEIbHOM, y4eOHO-MCCIIeI0BATEeNbCKOM U MPOEKTHOM
JeSITeIbHOCTH, HaBbIKaMU Pa3pelieHus mpooem;

— CIIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PpEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JIMUHBbIX METOJ0B [T0O3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSITENbHON HH(POPMALMOHHO-TI03HABATEIbHON
JeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(OpMaIUH,
KPUTHYECKH OIIEHMBAThb W HMHTEPIPETUPOBATh HHGOPMAIMIO, TMOJIYyYaeMyI0 U3 Pa3IMYHBIX
VCTOYHUKOB; BIIAJIEHUE SA3BIKOBBIMU CPEACTBAMU: YMEHME SICHO, JIOTMUYHO M TOYHO M3JaraThb
CBOIO TOYKY 3PEHUS, UCIIOJIb30BaTh aJICKBATHBIE S3BIKOBBIE CPE/ICTBA;

— BJIaJICHUE HaBbIKAaMH I103HABATEIbHOM peQUIeKCMM KaK OCO3HAaHUS COBEPIIAEMbIX
JENCTBUI M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, 'PAHULl CBOETO 3HAHUA U
HE3HaHMs, HOBBIX ITO3HABATEIBHBIX 3a1a4 U CPEJICTB IS UX JIOCTHUKEHUS;

— LEJICYCTPEMJIIEHHOCTh B TMOMCKaX M MPHHITHM pEUIEeHUH, COO0pa3UTEeNbHOCTh U
UHTYHUIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUN; CIMOCOOHOCTh BOCIPUHHMATH
KpacoTy U TapMOHHIO MUDA;

o NpeAMeTHBIX:

— c(OPMHPOBAHHOCTh MPEICTABICHUI O MaTeMaTHKE KaK 4acTH MUPOBOM KyJIbTYpHI U
MecTe MAaTeMaTHKH B COBPEMEHHOW IMBHJIM3ALMM, CIIOCO0AX ONMCAHUS SIBICHUH peaIbHOro
MHpa Ha MaTeMaTHYeCKOM s3bIKe; C(OPMUPOBAHHOCTH MPEACTABICHUH O MaTeMaTUYECKUX
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MNOHATHAX KaK BAKHEHIIMX MAaTEMaTHYECKHX MOJEIAX, MO3BOJSIOIUX ONUCBHIBATH M H3y4daThb
pa3HbI€ [IPOLIECCHI U SBJICHUS;

— IIOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITIOCTPOEHUs MATEMATUYECKUX TEOPUH;
— BJIAJICHAE METOJlaMU J0KA3aTeJIbCTB U aITOPUTMOB PELICHUS, YMEHUE UX NIPUMEHSATH,
IIPOBOJIUTH JOKA3aTEIIbHBIC PACCYKIACHUS B XOJI€ PELICHUS 3a/1a4;

— BJIQJICHUE CTAHJAPTHBIMU MPUEMaMHU PELICHUs PallMOHAIbHBIX U HPPALMOHAIbHBIX,
IIOKAa3aTeNbHbIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CHCTEM;

— c(OPMHUPOBAHHOCTb IPEJICTABIECHU OO0 OCHOBHBIX IOHATUAX MaTeMaTHYECKOIro
aHamM3a M MX CBOWCTBAaX, BIAJCHHE YMEHHEM XapaKTepPH30BaTh NOBEJACHHE (YHKIIHIA,
MCII0JIb30BaHUE TOJYUYEHHBIX 3HAHUM [UIsl ONMCaHMsI M aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN;

— BJIA/ICHAE OCHOBHBIMM IOHATHUSAMH O IUIOCKHUX M IPOCTPAHCTBEHHBIX IT'€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;

— c(OpMUPOBAHHOCTh YMEHHUSI PaclO3HaBaTh IeoMeTpuyecKue (Urypbl Ha 4YepTexax,
MOJIEJISIX U B PEAJIbHOM MHUPE;

— IPUMEHEHHE W3YYEHHBIX CBOMCTB reoMeTpuyeckux ¢uryp u QGopmyin s peleHus
FEOMETPUUYECKUX 3aa4 U 3aa4 C IPAKTUYECKUM COJEP/KAHUEM;

— cOPMHPOBAHHOCTh NPEACTABICHUH O Hpoleccax U SBICHUAX, HMEIOIUX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKMX 3aKOHOMEPHOCTSX B pPEalbHOM MHUPE, OCHOBHBIX
HOHSTHAX DJIEMEHTAPHON TEOPUU BEPOATHOCTEM;

— YMEHUH HaXOAWTh U OLEHHMBATh BEPOSTHOCTU HACTYIUIEHHUS COOBITUH B IPOCTEHIINX
IPAKTUYECKUX CUTYalUsX U OCHOBHBIE XapAKTEPUCTUKU CITyYalHbIX BETUYMH.

Hpouecc HU3YYUYCHUA NJUCHUIIJIMHBI HAIIPABJICH HA (I)OpMI/IpOBaHI/Ie CJICAYIOIIUX KOMIIETEHITHM:

OK 01. IloHumaTh CyHIIHOCTH M COLMAIBHYIO 3HAUMMOCTh CBOeH Oynaymieil mpodeccun,
IIPOSIBJIATH K HEW YCTOMYMBBIN MHTEPEC.

OK 02. Oprann3oBbIBaTh COOCTBEHHYIO J1€ATEILHOCTh, BEIOUPATh TUIIOBBIE METO/ABI U CIIOCOObI
BBITTOJIHEHHS TPO(HECCHOHANIBHBIX 3a/1a4, OIIEHUBATh UX d(P(PEKTUBHOCTH M Ka4EeCTBO.

OK 03. [IpuHumaTh peuieHus B CTaHIAPTHBIX M HECTaHJAPTHBIX CUTYAIMsIX M HECTHU 3a HHUX
OTBETCTBEHHOCTb.

OK 06. PaGorath B KOJUIEKTUBE UM KOMaHze, A(PQPEKTUBHO 0OLAaThCi € KOJUIeraMu,
PYKOBOJICTBOM, TOTPEOUTEISAMHU.

OK 07. Bparp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy 4YIEHOB KOMAaHJbI (TOJYHMHEHHBIX),
pe3yJIbTaT BHITIOJIHEHUS 3aIaHHH.

OK 08. CamocTosATenbHO ONpenensaTh 33Aa4l NpoPecCHOHAIBHOIO U JIMYHOCTHOTO PAa3BHUTHA,
3aHUMAaThCs CaMO0Opa30BaHUEM, OCO3HAHHO MJIAHUPOBAThH MOBBIIIEHUE KBATH(PUKALIUH.

OK 09. OpueHTHpOBaThCs B YCIOBUAX YaCTOM CMEHBI TEXHOJIOTHH B PO eCcCHOHATBHON
JESITEIbHOCTH.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

Bup yuedHoii paboTbl O0bem yacoB
MakcumanbHas yyeOHass Harpys3ka (Bcero) 240
O06s13aTesibHAs ayAUTOPHAsI ydyeOHAasi HATpy3Ka (Bcero) 195

B TOM YHCJIC:

J1a00paTOpHBIC PAOOTHI -

IPAKTUYECKUE 3aHITHS 78

KOHTpOJIbHast paboTa -

KYpCOBOM MPOEKT -

caMocCTosTeNIbHas paboTa 00ydarouierocs 45

[TpomexyTouHas atTectanus B popme nuddepeHImpoBaHHOro 3aueTa
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11 | YMeTb BBINONHATH alire0pandeckue mpeoOpa3oBaHus H BEIYMCICHUS, UCTIONb3Y S
Pazgen 1 IloBTopeHmne Kypca MATEeMATHKH OCHOBHOI JEMCTBUSA C TOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YNCIIAMH, IEUCTBUS C IPOOSIMH,
LIKOJIbI JEHCTBHA CO CTENECHSIMH, (POPMYJIIBI COKPAIIEHHOTO YMHOKCHHUS; BEIYNCIIATD
3JIEMEHTHI U IIJIOUIA]IU TNIOCKUX (QUTYp
Tema 1.1 Llenv u 3a0auu mamemamuku Npu OCE0EHUU 1 3HaTh: 3HadeHWe Maremarudyecko Hayku s | OK 01
cneyuanbHocmu peleHus 3a/1a4, BO3HUKAIOIUX B TEOPUU U MPAKTHKE;
1 MaremaTuka B IPaKTUYECKON AECATEIBHOCTH. 1 3HAQYE€HHE IPAKTUKH M BOIPOCOB, BO3HUKAIOIIUX B 1
Ilenn u 3amauM W3y4yeHUs MaTeMaTHKU B caMOl mareMaTHke JUIsi (OPMHUPOBAHUS M Pa3BUTHS
YUPEKICHHUIX CPEITHEro MpodeccnoHaIbHOTO MaTeMaTHYECKOW HAYKH; UCTOPHIO PA3BUTHUS OHSATHS
o0pa3oBaHusl. YuciIa, YHHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKH
MaTeMaTHYECKUX PACCYKICHUH, WX MPUMEHUMOCTb
BO BceX 00J1aCTSAX YEIOBEUECKON JesITeIbHOCTH.
Tema 1.2 Hucna u evluucnenus 3
2 [TpocTble U CI0XKHbBIE TPOLIEHTHI. 1 YMeTb: HaxXOAWTh MPOLEHT OT YHUCIA, YHUCIO IO 1,2
3aJJAHHOMY TIPOIICHTY
3 HeiicTBus c MOJIOKUTEITbHBIMU U 2 YMeTb: BBINOIHATH ASUCTBUS C MOJIOKUTEIBHBIMU U 1,2
OTPHIIATEIbHBIMH  YHCIIAMH, JEHCTBHA C OTPHIIATEIBHBIMU YHUCIIAMH, IEHCTBHS C JIPOOSMH,
npobsmu.  JleHicTBUS  CO  CTENEHSIMH, JNEMCTBUSA CO CTENEHSMHU, ONEepUpOBaTh (HopMyaMH
(bOpMYJIIBI COKPAIIEHHOTO YMHOXKCHHUSI. COKPAIICHHOTO YMHOXEHHSI.
Tema 1.3 I'eomempus na niockocmu 2
4 Bupl Tutockux GUryp U UX TUIOMIA . 2 3HaTh: BHJIBI TUNIOCKUX (UTYpP U YMETh BBIYHCISTH UX
TUIOIAIH




Tema 1.4 Ypasuenus u nepasencmeaa

5 Jluneitnble,  KBaapaTHble,  JOpPOOHO  — 2 YMeTh: pemiarh JIMHEWHbIE, KBaJpaTHbIC, APOOHO —
JMHENHbIC YPAaBHEHUS U HEPABEHCTBA. JMHEIHbIE YPAaBHEHUS U HEPaBEHCTBA
Tema 1.5 Cucmemsl ypasueruil U HepageHcme 2
6 CucreMbl  JMHEMHBIX W HEJIMHEHHBIX 2 YMeTb: pemarb CUCTEMBI JIMHEWHBIX U HEJIMHEHHBIX |,
YpaBHEHHI U HEPaBEHCTB. YpaBHEHHM U CUCTEMBI IUHEHHBIX HEPABEHCTB
Tema 1.6 Bxoonoti koumponw 1
7 Brruucnenus u npeoOpazoBaHus. Y paBHEHUS 1 YMeTh BBINOJHATH aJIreOpandecKkue mpeoOpa3oBaHms 1,2
U HepaBeHCTBa. ['eoMeTpus Ha MIIOCKOCTH. u BBIUHCIICHMUS, UCIIOJIBb3YS NercTBUS c
MOJIOKUTETFHBIMA W OTPUIATENbHBIMU  YHCIIAMH,
JNEeUCTBUS C ApoOsSMH, JEHUCTBUS CO CTEHEHSIMH,
(bOopMyIBI COKPAIIEHHOTO YMHOXEHHS; BBIYUCISTH
AJIEMEHTBHI U IJIOIAU TNIOCKUX QUryp
Pa3nen 2 KommniiekcHble ynucaa 4 3HaTh MOHATHE KOMIUIEKCHOTO YMCJIA, YMETh: BBIMOJIHATH JEHCTBUS C KOMIUIEKCHBIMH
yriciaMu B anreOpandeckor hopMe, HaXOAUTh MOJYJIb KOMIIJIEKCHOTO YHUCIIa
8,9 ITongTne KOMIIJIEKCHOrO 4Mcia. Buuel 4 3HaTh W yMeTh:  BBIMONHATH  jAeuictBus ¢ | OK Ol 1,2
KOMIUIEKCHBIX ~— ymucen. ®dopma  3amucu KOMIUIEKCHBIMU YHCJIaMH B anredpandeckoil dopme,
KOMIUIEKCHOTO  uucia  (TeomeTpuyeckas, HaXOAUTh MOAYJIb KOMIIEKCHOTO YHCiIa
anredpanveckas, TPUTOHOMETPHUECKas).
JleicTBUA € KOMIUIEKCHBIMM YHCIIAMU B
anreOpanyeckoit popme.
YMeTp  omepupoBaThb  MOHSATHSMH:  TOXJIECTBO,  TOXJAECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPAaBHEHHH W
HEPABEHCTB, PAaBHOCUJIBHOCTh YpaBHEHUW, HEPAaBEHCTB U  CUCTEM,
Pa3znen 3 YpaBHeHusl M1 HepaBeHCTBa 18 10mp | pauMoOHAJIbHBIE, YMETh PELIATh YPABHEHHMsS, HEPABEHCTBA M CUCTEMBI C
MTOMOIIBIO PA3JIMYHBIX MPUEMOB; PUMEHSTh YPaBHEHUsI, HEPABEHCTBA, UX
CHUCTEMBI ISl PELIEHHsS MaTeMaTUYeCKUX 3a/ad M 3a7ad U3 Pa3IudyHbIX
oOractell HayKu U peabHOM KU3HU
Tema 3.1 Pasnocunbhocmv ypaneHuii u HepageHCms. 4 in
Obwue memooul peuierust P
10 [IpakTuueckoe 3aHATHE. PaBHOCHUIBHOCTH 2 YMeth pemiath ypaBHeHUs, HepaBeHcTBa U cuctembl ¢ | OK 01 1,2
ypaBHeHHH. OOmue MeToApl  pellieHus 2np IIOMOIIBIO PA3JIMYHBIX [IPUEMOB; IPUMEHSATH OK 02
YPAaBHEHUM. YPaBHEHUsl, HEPABEHCTBA, UX CUCTEMBI ISl PELLICHUS OK 03
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11 [IpakTnueckoe 3aHATHE. PaBHOCHIBHOCTH MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3 Pa3IMYHbIX OK 06 1,2
HepaBeHCTB. OOmuMe  METOIbI  PEIICHHS 21p obyacTell HAyKU U PeaIbHON KU3HH OK 07
HEPABEHCTB.

Tema 3.2 Ipaghuueckuii memoo peuwienus ypaeHeHull, 2np
HepageHcme
12,13 | O0mme MeTombl  pEIICHHS  HEPaBEHCTB YMeTh penath HEpaBEHCTBA C MIOMOIIBIO Pa3TUIHBIX 1,2
(mepexoa OT CpaBHEHMSI 3HAYCHUN (PYHKIIUU K IPHEMOB
CPaBHEHMIO 3HAUYEHUW apryMEHTOB U
MOHOTOHHBIX (DYHKIIMA, METOJI WHTEPBAJIOB,
(YHKIMOHATIBHO — IPaGUIEeCKU METOI).

14 IIpakTnueckoe 3ansTue. Pemenne ypaBHEHUN 2p VYMeTs pemiaTh ypaBHEHHUS M HEPABEHCTBA C 1,2

U HEPaBEHCTB. MTOMOIIBIO PA3JIMYHBIX IPUEMOB
Tema 3.3 Ypasnenus u nepasencmea c mooyniem 2np

15 [IpakTueckoe  3aHsATHE. Omnpenenenus YMeTh  pemars  OpOCTEHIINE  ypaBHEHUS U 1,2
moayJsi. [Ipocreifiine ypaBHEHUS C MOIYJIEM. o HEPAaBEHCTBA C MOJyJIEM
[Tpocreiimuye HEPaBEHCTBA C MOTYJIEM. p

Tema 3.4 Cocmasnenue u peuieHue npogheccuoHaIbHbIX Pn
3a0a4 ¢ NOMOWbIO YPAGHEHUU. P

16 [IpakTuueckoe 3aHsiTHE. PelieHne TeKCTOBBIX 2up YMeTh MNpPUMEHATH YpaBHEHUs, HEPABEHCTBA, UX 1,2
3a/1a4y CHUCTEMBI [JIsl peIIeHUsT MaTeMaTHYeCKUX 3adad |
CamocTtosTenbpHas paboTa 00y4Jaronxcs. 3aJa4 M3 PA3IUYHBIX OO0JacTell HAyKHM W pealbHON
Pemienne 3amau W3 peanbHON KU3HU WITH KUZHH
npoecCHOHANBHBIX 3aad C  IOMOIIbIO
YpaBHEHUM, HEPABEHCTB, CUCTEM.

Pa3znen 4 Crenenu u kopHu. CreneHHasi QyHKUIMs 3HaTh: CBOMCTBA CTENIEHU W KOPHS
4np YMeTh: HaXOAUTh 3HAYEHHUS KOPHS, CTEIEHH, Ha OCHOBE ONpENETEHUs,
UCTIONB3ysT MpPU  HEOOXOJMMOCTH  HHCTPYMEHTaJbHBIE  CPEJICTBA;
MOJIb30BaThCs MPHUOIMKEHHOM OIEHKOM MPU MPaKTUYECKUX pacueTax
Tema 4.1 Cmenennas (hynxyus, ee c6olcmea 2np ‘ OK 01 |

11




17 KopHuu HaTypanpHO# CTeNeHU U3 YUCia U UX 2 YMeTb: HaXOUTh 3HaYEHUsI KOPHS, CTENEHH, Ha OK 02 1,2
cBoiicTBa. CTeneHu ¢ AeHCTBUTEIbHBIM OCHOBE OTIPEICITICHUS, UCIIOJIb3YS TIPU OK 03
II0KAa3aTeJeM, UX CBOMCTBA. HEO0XOIMMOCTH HHCTPYMEHTAIIbHBIE CPECTBA; OK 07

18 IIpakTuueckoe 3anstue. [IpeodpazoBanue 2 2up M0JIb30BATHCS MPUOIMKEHHOM OIIEHKOM 1pu 1,2
CTETICHHBIX BBIPAKECHUH. NPAaKTUYECKHUX pacueTax

Tema 5.2 Uppayuonanvhvie ypasHeHus U HepaBeHCmMEa 4 2np

19 WppanuoHanbHble ypaBHEHUS. 2 1,2

VppaNpOAIbHEI HEpABEHCTEA. YMeTh pemarb HeCIIOKHbIE UPPALMOHATIbHbIC
YPaBHEHMsI 1 HEPABEHCTBA; BBIIOJIHATh

20 [IpakTuyeckoe 3anstue. Pemenne 2 . 1,2
. 2np npeoOpa3oBaHus HPPALMOHATBHBIX BBIPAKECHHH

UppalMOHAIbHBIX YPAaBHEHUH 1 HEPABEHCTB.

YMeTh HUCNoNb30BaTh IpadUK IOKA3aTeNbHOM (QYHKUMHU JUIS U3y4YeHHs
Paspnen S Iloka3zareiabHas pyHKIUSA 6 Anp IIPOLIECCOB M 3aBUCHMOCTEW MpHU PEIIEHUHU 3aJady M3 APYTUX YUeOHBIX

IPEIMETOB U U3 PealbHOM KU3HHU, peIIeHHs] TI0Ka3aTebHbIX YpaBHEHUH U
HEPaBEHCTB

21 [TokazarenbHast QyHkus, ee rpadux u 2 OK 01 1,2
CBOICTBA. OK 02

22 [Ipaktuueckoe 3ansatue. Iloka3arenbHble 2 o YMeTh cTpouTh rpaduk mokasarenbHo (pyHKINU; OK 03 1,2
YpaBHEHHSI. P peliaTh noKa3aTeNlbHbIE YPAaBHEHHS U HEPABEHCTBA OK 07

23 [TpakTueckoe  3anarue. llokazarenbHble 2 2mp 1,2
HEPaBEHCTBA.

YMeTh UCHoab30BaTh Irpaduk JorapuGmMuyeckon  (GYHKIUU I U3yUeHUs
MPOIIECCOB M 3aBUCHMOCTEH TpPH PEIIEHHH 3a1ad W3 JPYTHX Y4eOHBIX
Pa3nes 6 Jlorapugmel. Jlorapugmuyeckas GpyHKIus 20 6np OpeIMETOB U W3 PEAIbHOM JKHW3HH, pELIeHHUs JIorapu(MUUYECKUX
YpPaBHEHUI U HEPABEHCTB
Tema 6.1 Ilonamue nocapugma. Ilpeobpazosanue 8 in OK 01 1,2
J102apUPMULECKUX 8bIPANCEHUL P OK 02

24 Jlorapudm quCIIa. OcHoBHOE 2 OK 03
JOrapu(pMHUECKOe TOXKAECTBO. JlecATUUHbIE 3HaTh: onpeneneHue torapudma, Buasl sorapupmos | OK 06
U HaTypaJibHbIe JJorapu(Mmbl, YUCIIO €. OK 07

25 CaoiictBa norapudmos. [lepexon k HOBOMY 2 YMeTh noabp30BaThCsl CBOMCTBAMU JIOTapu(MOB 1,2
OCHOBAHHUIO. JlorapugmupoBanue u Hwmets nousaTue o orapuMupoBaHUH U
MOTEHIIMPOBAHKE. MOTEHIIMPOBAHUHT
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26, 27 | [IpakTuaeckoe 3anstue. [Ipeodpa3zoBanus 4 YMeTh 0Jb30BaThCs CBOMCTBAMH JOrapru(MoB 1,2
Jorapu(pMUUECKUX BBIPAKEHUH. 4np HmeTs nousaTue o gorapuMupoBaHUH U
MTOTCHIIUPOBAHHUH
Tema 6.2 Jloeapugpmuueckas pynxyus, peuierue 8 m
J102apupmMutecKux ypasHeHull U HepaseHcma P
28 Jlorapudmuueckas ¢pyHkus, ee rpaguk u 2 YMeTb cTpouTh rpaduk JorapuPMudeckoi GyHKIUNA 1,2
CBOMCTBA.
29 Jlorapudmudeckue ypaBHEHHS, OCHOBHBIE 2 YMeTb pemars JiorapupMudecKue ypaBHEHUS U 1,2
MIPUEMBI X PEIIeHUs (METO/I BBEICHUS HOBOU JorapupMuIECKie HEPaBEHCTBA
MEePEeMEHHOI, METO/1 TOTEHIIUPOBAHHSI,
(GYHKIMOHATBHO — rpadMUeCcKUil METO).
30 Jlorapudmudeckue HepaBeHCTBA, OCHOBHBIC 2 1,2
MIPUEMBI X PEIICHHUSI.
31 [IpakTrueckoe 3ansaTue. Pemenue 2 o 1,2
JorapupMHUUECKUX YPaBHEHUH 1 HEPABECHCTB. P
CamocrosTenpHas paboTa 00y4aronxcs. 4
[Tpumenenue norapudma. Jlorapupmuyeckas
HmMeTs IOHATHE O TPUMEHEHHH JIoTaprudma
CIUpab B MPUPOJE, €€ MATEMaTUYECKUE
CBOMCTBA.
Pasznen 7 OCHOBBI TPUTOHOMETPHH. 30 8mp YMeTp omnepupoBaTh TMOHSATHUSIMU: TPUTOHOMETpPUYECKHE (YHKIIHUH,
Tpuronomerpuuyeckune GpyHKIHH TPUTOHOMETPUYECKHE ypaBHEHHUs, HEPAaBEHCTBA U; YMETh peliaTh
yYpaBHEHUSI ISl PEeIICHUsT MaTeMaTHUECKUX 3a/1ad M 33aJad U3 Pa3IUIHBIX
obnacTeii HayKu U peaNbHOM KU3HH, IEMOHCTPUPOBATH
YMEHHE WCTOIb30BaTh Tpaduku (YHKIHMHA [UIS M3YYECHHUS IPOIECCOB U
3aBHCHMOCTEH NpU pEIIeHUU 3a/1a4y U3 JIPYTUX Y4eOHBIX MPEIMETOB U U3
peanbHOM  JKM3HHW; BBIpaXaTb (OPMyJaMH  3aBUCUMOCTH  MEXKIY
BEJTMYUHAMU
Tema 7.1 Tpueonomempuueckue GpyHKyuyu nPoU380IbHO20 4 2np 3HaTh W yMeTh: BHIMONHATH mpeoOpazoBanue | OK 01
yena. Paduanunas u epadycnas mepa yana BBIPAXEHUH, TPUMEHsIS] JOPMYJIbL, CBS3aHHBIE C OK 02
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32

Panuannas u rpagycHast Mepsl yria.
Onpenenenue cuHyca, KOCUHYCa, TAHTEHCA U
KOTaHI'€HCa Ynciaa. 3HaKU CUHYycCa, KOCUHYCA,
TAHI'€HCA U KOTAHI'€HCA 10 YETBEPTSM.
3aBUCUMOCTb MEXK/Yy CUHYCOM, KOCUHYCOM,
TQHI'€HCOM M KOTaHI'€HCOM OJITHOT'O M TOT'O K€
yria.

33 [IpakTrueckoe 3ansaTHe. Berancinenue
3HaYCHUU TPUTOHOMETPUUECKUX (DYHKITHH, 2np
OIpeJieNIeHUe UX 3HAKOB IO YETBEPTAM
Tema 7.2 OcHogHble mpuconomempuyecKue
mooicoecmsa. Popmynvl npueeOeHUs.
34 OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA
U MX CJIE/ICTBUSL.
35 DopMyJITbl IPUBEACHHSIL.
Tema 7.3 Cunyc, KOCUHYC, MaH2EHC CYMMbL U PAZHOCTU
08yx apeymenmos. CuHyc u KOCUHYC 0BOUHO20 Y2la. 2np
DopMmynvl NONOBUHHO20 Y2Id.
36 DOopMyIIBI CyMMEBI B Pa3HOCTH JBYX
apryMeHToB. @opMyJIbl ABOMHOTO U
TIOJIOBUHHOTO YTJIOB
37 DopMmyITel TPeoOPa30BAHUS CyMMBI
TPUTOHOMETPUUYECKUX (YHKLIUH B
IPOM3BEICHUE U TPOM3BE/ICHUS B CYMMY.
38 [TpakTuyeckoe 3anstue. [IpeobpazoBanue
MPOCTEUIINX TPUTOHOMETPHIECKUX 2mp
BBIPAKECHUI

Tema 7.4 Tpueonomempuuecxkue YyHKyuu, ux ceocmaa

u epaguxu.

39

CaoiicTBa u rpaduku GyHKIUH y = SinX, y =
COSX, Y = tgx, y = CtgXx.

OCHOBHBIMH TPHUTOHOMETPHUECKUMH TOXKIECTBAMHU H
UX CJIEACTBUSMH; BBINOJHATH IpeoOpa3oBaHUE
BBIpOKEHUH, TpuMeHsst (OopMylIbl TpUBEACHUS,
CyMMBI M Pa3HOCTH [JBYX VIJIOB, JBOHHOTO H
MOJIOBUHHOTO  YIJIOB, TpeoOpa3oBaHUS  CyMMBI
TPUTOHOMETPUYECKUX (YHKIMH B HPOM3BEICHUE H
NPOM3BEACHUS B CyMMY, CTpPOUTb  TpaduKu
U3yYCHHBIX (YHKIHH, WITIOCTPUPOBATh 10 Tpaduky
CBOICTBA (PYHKIIWH.

OK 03
OK 07

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2
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Tema 7.5 Ilpeobpaszosanue epaghuxos
mpuzoHomempuyeckux gyukyuil. Onucanue
NPOU3800CMEEHHBIX NPOYECCO8 C NOMOWBIO 2PAPDUKOE

GdyHKyuil

CamocrosTenbHas paboTa 00y4aronuxcs.
Cikatue u pacTsikeHue rpadukoB
TPUTOHOMETPHUCCKUX (PYHKITHIA.
Hcnonp30BaHne CBOMCTB
TPUTOHOMETPUICCKHUX (QYHKIUI B
po()eCCHOHANIBHBIX 3aJ1a4aXx.

Tema 7.6 Obpamusie mpuconomempuyeckue yHKyuu

40 OOpatHbie TpUrOHOMETpUYECKUe QYHKIUH,
UX rpaduKu ¥ CBOMCTBA.

1,2

Tema 7.7 Tpuconomempuueckue ypasHeHus u
HepaseHcmeda

4np

41 [Ipocreiimye TPUTOHOMETPHUIECCKUE
YpaBHCHHSI.

3HaTh: METO/bl PELICHUS] TPUTOHOMETPUUYECKUX
YpaBHEHUU

1,2

42 [IpakTuueckoe 3anarue. Pemenne
TPUTOHOMETPUUYECKUX YPAaBHEHUH OCHOBHBIX
TUTIOB (CBOJSIIMECS K KBAIPATHBIM,
pelaeMble pa3iokeHUEM Ha MHOXKHTEINH,
OJIHOPOJIHBIE)

2np

YMmeTs: peuiaTb TPUTOHOMCTPUYCCKUEC YPABHCHUSA

1,2

43 [IpakTuueckoe 3anarue. Pemenne
TPUTOHOMETPUUYECKUX YPAaBHEHUH.

2np

3HaTh METO/bl U YMETh pelllaTh TPUTOHOMETPUUYECKHE
yYpaBHEHUS

1,2

Paspnen 8 IIpousBognas pyHkuuu, ee npuMeHeHue

36

18mp

3HaTh: NPUMEHEHUE MATEMaTUYECKUX METOJIOB K
aHAIM3y W MUCCIEIOBAHMUIO MPOLECCOB W SBJICHHUN B
MPHUPOJIC U OOIIECTBE YMETh: HAXOIUTh IIPOU3BOHBIE
AJIEMEHTapHBIX byHKIM; WCITOJTH30BaTh
MPOU3BOJIHYIO [UISI TPOBENEHUS MPHUOIMKEHHBIX
BBIYMCIICHWM,  pemaTh  3aJadyd  [PHUKIATHOTO
XapakTepa Ha HaXO0XJCHHE HAuOOIbIIEr0 U
HAaWMEHBIIIETO 3HAYCHUS
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Tema 8.1 Iousmue npoussoonotl. Ilpasuna u ghopmynei
ougpepenyuposarus

2np

44 Ornpenernenue YHUCJIOBOU
nocienoBarenbHOCTA. CriocoObl 3alaHus U
CBOWCTBA YMCJIOBBIX MOCJIEI0BATEIBHOCTEH
nocjenoBarenbHOCTH. Haxoxaenwe N - 1o
qjieHa MOCJIeI0BATEILHOCTH, CYMMBEI.
OnpezneneHue npejenna Mmociea0BaTeIbHOCTH.
Brruncienue npenenos mociea0BaTeIbHOCTH

YUCJIOBOU
npeaen

3HaTh: OIIpe/IeIIEHHE
MOCJICIOBATEIbHOCTH;,  YMETh
HIOCJIEI0BATEIbHOCTH

HaxoJuThb

45 [TpakTrueckoe 3aHATHE. Brruncnenue
IIPEJIENIOB MIOCIEA0BATEIbHOCTEN.

2np

YMeTh HaXOIUTh TPEENIbl HECTOKHBIX (YyHKIIUN

Tema 8.2  Ilpouzeoonvie  cymmbi,
npou3zeedeHusl, YacmHo2o.

pasnocmu,

4np

46 [Tpupamenue aprymenTa u GyHKIUH. 33724,
NPHUBOJANINE K TIOHATHIO TPOU3BOTHOM.
OnpeiesieHre TPOU3BOJIHOM.

47,48 | IlpakTrueckoe
Juddepennmponanue

GYHKIHI.

3aHATHC.
QJICMCHTAPHBIX

4np

3Hatb: npaBuia u hopmMyibl 1uddepeHnupoBaHus.
YMeTh HaxXOJWTh MPOU3BOJIHBIC  DJIEMEHTApPHBIX
byHKIUH

Tema 8.3 Ilpouzsoonas cnoxchou yHKkyuu

2np

49 [TpakTueckoe 3ansTHe. CroxHas (QyHKIUA.
[Tpon3BoHAs CIOKHON (HYHKIIMH.

2np

HMeTh mOHATHE O CIOXKHOU (QYHKIIUU

Tema 8.4 Ilousamue o HenpepvlgHOCMU PYHKYUU

CamocrosaTenbHass pabora 00y4arolIuXxcs.
[Tonstue HempepsiBHOW (yHkuMu. CBoiicTBa
HenpepelBHOM  QyHKIuH. CBS3p  MeXay
HEMPEPHIBHOCTHIO M TUPPEepEeHIINPYEMOCTHIO
GyHKIUM B TOYKE. ACHMIITOTHI Tpaduka
byHKIIUN

NmeTr mOHSATHE O HENmpephlBHOW (yHKUIMH, ee
CBOMCTBAX M  CBSA3M  HENPEPBIBHOCTHIO u
1 depeHIMPyeMOCThIO (PYHKIIUU B TOUKE.

Tema 8.5 ['eomempuueckuii u usuueckuii Ccmbicl
NPOU3800HOU

2np

OK 01
OK 02
OK 03
OK 07

1,2

1,2

1,2

1,2

1,2
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1,2

1,2

1,2

1,2

1,2

1,2

50 I'eomerpruuecknii  CMBICT ~ IIPOU3BOAHOMN. 2 3HaTh: FEOMETPUUECKUN CMBICI IIPOU3BOIHOMN; YMETh
VYpaBHeHHE KacaTeIbHOW U HOPMAJIH. COCTaBJIATh YPaBHEHUE KacaTeJIbHON U HOPMAJIH.
@uU3NYEeCKUN CMBICI IIPOU3BOAHONW. Bropas
IPOM3BOJIHAS U €€ (PU3NUECKUIl CMBICI.

o1 IIpaktueckoe 3ansaTHe. @PU3NYECKUH U 2 NMers mnoHATHE O NIPUMEHEHUU IIPOU3BOAHON B
IreOMETPUYECKUN CMBICI TMPOU3BOJHOM B 2np npodeCCHOHANIBHBIX 3a/lauax
npodecCHOHATBHBIX 33auax.

Tema 8.6 Monomonnocme ¢hynxyuu. Touku sxcmpemyma 4

52 Bospacranme u  yObiBaHuME  (PYHKIIUH. 2 YMerb ucciaenoBarh (PyHKIUIO HA MOHOTOHHOCTH
Okcrpemymbl  pynkuuu.  HccnenoBanue HKCTPEMYM, Ha BBITYKJIOCTb U MEPETUO C MOMOIIbBIO
(YHKIMM HA MOHOTOHHOCTb U 3KCTPEMYM C IIPOU3BOHOMN
HOMOILBIO IPOU3BOTHOM.

53 Bemyknocts  QyHKIMH, TOYKH Teperuoda. 2
HccnenoBanne (GYHKUMUM Ha BBIIYKIOCTh U
TOYKH Nepernda ¢ IOMOIIbIO IPOU3BOTHOM.

Tema 8.7 Hccrneoosanue yukyuii u nocmpoenue 6 s
epagurxos P

54 Anroput™M  uccienoBaHUS — (QYHKIMH U 2
HNOCTPOCHHsT  IpadUKOB € IOMOIIBIO YMeTh HccnenoBaTh (PYHKUHUIO IO OINpeNIelIEeHHOMY
IIPOU3BOJHOM. QITOPUTMY U CTPOUTh TIpaduk C HOMOIIbIO

55,56 | [IpakTuueckoe  3aHATHE. Uccnenosanue 4 . MIPOU3BOTHOM
GYHKIMI U TOCTpOeHHE IpadUKOB. P
Tema 8.8 Haubonvwee u HaumeHbuiee 3HAYEHUs 4
@yukyuu. Haxoorcoenue onmumanvrHo2o pesynbmama c 4np
HOMOWbIO NPOU3BOOHOU 8 NPAKMUYECKUX 3A0ayax

57 IIpakTnyeckoe 3aHATHE. Haxoxnenne 2 ) . .. )
HAMGONBIICI0 M HAMMCHBIIEIo  3HATCHMH 2p 3HaTh: NMPUKIAJHON XapakTep MPOU3BOJIHON; YMETh:
PR pemlath  3a7ayd  NPUKIAJAHOTO  XapakTepa Ha

HaxOoXJeHWe  HauOonbllero W  HAUMEHBIIETro

58 [IpakTnueckoe 3aHATHE. ITpunoxxenne 2

2np 3HAYEHMUS.

HpOHSBOHHOfI K PCIICHHUIO MMPUKIAAHBIX 3aaa4

1,2

1,2
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Paznen 9 IlepooOpa3Hasi pyHKUMHU, ee IPUMEHEHHE 14 8mp 3HaTh W yMETh HAXOJUTb HEOIPEACIICHHbICE HMHTErPajibl OT HECIIOKHBIX
byHKIUE, BBIYMCIATH B MPOCTEHIIMX  Clydasx  IUIOIIAgUd  C
UCTIOJIb30BaHUEM OIIPEJICIIEHHOTO MHTETpana; UCIOJIb30BATh
NpUOOpPETEHHbIE 3HAHUA W YMEHHSI B NMPAKTUYECKOW NEATEIBHOCTH JUIS
pelIeHHs TPUKIIAAHBIX 337134
Tema 9.1 Ilepsoobpasnas ¢hynxyuu. l[lpasuna 10 4np OK 01
Haxoocoenusi nepsoobpasnvlx. Heonpeodenennwiii u OK 02
onpeoesieH bl UHMe2Palbl OK 03
59, 60 | ITonsTue nepBoobpa3noit Gpynkiuu. [lonsTue 4 OK 07 1,2
uHTEerpupoBaHus. [IpaBuia  HaXOXICHUS
nepBooOpa3HbiXx. HeompeaenenHslii HHTETpan
u ero cBoicTBa. OCHOBHBIE TaOJUYHbIE 3HaTh M yYMEThb  HaxXOAUTb  HEOIpE/EICHHbIE
WMHTETPAJIbL. MHTETPAIbl OT HECJIOXHBIX (DYHKIMHA, HCHIONIB3YS
61 [TpakTueckoe 3ansrue. HemocpencTtBeHHoe 2 o CIPAaBOYHBIA MaTepuaj; BBIUUCIATH OIpPENEICHHbIE 1,2
UHTETPUPOBaHUE (PYHKITHIA. P WHTETpaJIbl
62 OnpeneneHHbIl WHTETPal U €ro OCHOBHBIC 2 1,2
cBoOiWicTBa.  Bbluncienue  ompeaereHHbIX
uHTerpasioB  mno  ¢opmyne  Hprotona-
JleiiOHMIA.
63 [TpakTnyeckoe 3aHsTHE. Brraucrienue 2 2mp 1,2
OIpeIeNIeHHBIX HHTETPAJIOB.
Tema 9.2 Illonamue 06 onpedenenHoOM uHmezpane Kax 4 in
NI0WAa0U KPUBOJIUHEUHOU mpaneyuu P
64 [TpakTueckoe 3aHATHE. ['eomeTpuyecKuit 2 1,2
CMBICIT OTIPEIEIIEHHOTO MHTETpaa. i .
TTpHMeHEHHE OMpEENeHHOro WHTerpana s 2np YMeThb: BBIYUCIATH B MPOCTEHIINX CIyYastxX MIIOIIAIH
BBIMHCIIEHHS! TIOMaNel C HCTIONIE30BAaHUEM OTIPE/ICTICHHOTO WHTETpajia; UMETh
MOHATHE O MPHJIOKEHUSX OIpPENIeIEeHHOT0 MHTerpaja
65 [TpakTrueckoe 3aHSTHE. ITpunoxxenus 1,2
K BBIYUCIICHUIO (PH3UYECKUX BEITHUNH
OTIPENIENICHHOTO WHTETpaja K BBIYHCICHUIO 2mp

(I)I/IBI/I‘-ICCKI/IX BCJIMYMH
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Pa3nesn 10 MHuo:xecTBa. Ji1eMeHThI TeopuHu rpagos 4 YMeTh onepupoBaTh MOHITUSIMH: MHOKECTBO, IIOJIMHOKECTBO, OIEpaluu
HaJ MHOXECTBAMM; YMEHHE HCIIOJb30BaTh TEOPETHUKO-MHOXKCCTBEHHBIN
anmapar Ul ONMCAaHUSl PEAJbHBIX IPOLIECCOB U SIBJIEHUN IPU pPELICHUU
3ajjay, B TOM YMCJI€ U3 JPYTUX YYeOHbBIX IPEIMETOB;

- YMETh OIIEpPUPOBATH MOHATUSAMH: Tpad, CBSI3HBIA rpad, AepeBO, LUKI,
rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U OINHUCHIBATh I'padbl pa3IUuYHbIMU
croco0amu; UCIOIB30BaTh Ipadbl IPU PELICHNUH 3a/1a4

Tema 10.1 Mnoocecmsa. Onepayuu ¢ MHOMCECMBAMU 2 OK 01
66 [Tonstue  mHOxectBa.  [loamHOXecTBO. | 2 YMeTh onepupoBaTh MOHATHUSIMU: MHOXKECTBO, 1
Omnepanuu ¢ MHOKXECTBAMH. MIOJIMHOKECTBO, BHIIIOJIHATH ONEPAI[UH HAJT
MHO>KECTBAMU
Tema 10.2 I'paghvl u ux npumeneHue. 2
67 [Tonstue rpada. CszHblil rpad, nepeso, | 2 YMETh ONEPUPOBATH MOHATUSAMU: Tpad, CBAZHBIMI 1
UK rpad Ha IUIOCKOCTH. rpad, nepeBo, UK, Tpad Ha IUIOCKOCTH; 3a/1aBaTh U
OMHCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMHU
Pazgen 11 DineMeHTHI KOMOMHATOPUKH, cTATHCTHKH U | 20 4n OK 01
TEOPUH BEPOATHOCTEH P OK 06
Tema 11.1 OchosHble nOHAMUAL KOMOUHAMOPUKU 8 2np 3 .
68 Pa3merenusi, mepecTaHOBKH U COYETAHUS 2 Hatb 1 YMETE: petiatb TpocTeHtine 1,2
KOMOWHATOpHBIE 3a/la4d METOJOM Iiepedopa Hu ¢
CamocrosrenbHas pabota oOyuwaromuxcs. | 4
MCIIONIb30BAaHUEM H3BECTHBIX (OPMYII; BBIYUCIATH B
bunom Herorona. Tpeyronpuuk [Tackans - .
NPOCTEHIIMX  CIy4asX  BEPOSITHOCTH  COOBITHIA,
69 [TpakTrueckoe 3aHATHE. Pemenue | 2 2np 1,2
MCIIONIb30BaTh MPUOOPETEHHbIE 3HAHHS U YMEHUS B
NPUKJIJIHBIX KOMOMHATOPHBIX 33/1a4. . .
NPAaKTUYECKON JIEATEIIbHOCTH W B TIOBCEAHEBHOM
Tema 11.2 Cobvimue, 6eposmuocms cOObIMUSL. 4
JKU3HU JUIsI aHalu3a pealibHbIX YHCIOBBIX IaHHBIX,
70,71 | BepostHOCTh coOBITHSA. Kitaccnueckoe n 4 1,2
MPEJICTABJICHHBIX B BUJE TPaQUKOB M qUarpamm, a
CTaTUCTHUYECKOE OIpeJIeIEHUE BEPOSITHOCTH.
TaKXkKe JUIA aHalu3a WHPOPMAIMU CTaTUCTUYECKOTO
Tema 11.3 Beposmuocms 8 npogeccuonanvuvix sadavax | 2 2np xapakTepa
72 [TpakTrueckoe 3ansTue. Beruncnenue 2 o 1,2
BEPOSITHOCTEN COOBITHIA. P
Tema 11.4 Huckpemnas cnyyaunas eiuyuna, 3aKoH ee 2
pacnpedeneHus
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CamocrosTenbHas paboTa 00y4aronxcs.
Buppl ciiyyaliHbix BenMuuH. [uckpeTHas
CIIy4daiiHas BEJIMYMHA, 3aKOH €€
pacnpezaeneHusi. YucioBble XapaKTePUCTUKU
JUCKPETHOM CIIy4alHOU BEJIMYUHBI.

Tema 11.5 3a0auu mamemamuueckou cmamucmuKu. 4
Cocmasnenue mabauy u ouazpamm Ha npakmuxe
CamocrosiTenbHas paboTa 00yJaronuxcs. 4 1
ITonsTHE O 3a7a9aX MaTEMaTUYECKON
cTaTucTUKH. Bapuanmonnslii psa. [lonuron
yacTo ¥ ructorpamma. CTaTucTUuecKue
XapaKTePUCTUKH psiia HaOII01aeMbIX
JTAaHHBIX.
3HaTh M yMETh: MCIOJb30BATH INPHOOPETEHHBIC 3HAHUS U YMEHUSA B
IIPAKTUYECKOM JEATEIbHOCTH U B MIOBCEAHEBHOM XKU3HU I HCCIIEI0BAaHUS
(MOzenMpOBaHMsI) HECJIOKHBIX HNPAKTUYECKUX CHUTYyallMii Ha OCHOBE
Pa3nes 12 KoopauHatbl M BeKTOPHI 8 2np M3yYeHHBIX (OPMYJI U CBOKCTB (UTYp, @ TaKXKe JJISI BBIYUCICHHUSI 00HEMOB
U IUIOIIAACH ITOBEPXHOCTEM IPOCTPAHCTBEHHBIX TEJI IPU PEIIECHUU
MPAKTUYECKUX 3a]lady, UCHOJb3ysl NP HEOOXOIUMOCTH CIIPABOUYHUKU U
BBIUHCIIUTEIbHBIE YCTPOICTBA.
Tema 12.1 Bexmopwi 6 npocmpancmee. Y201 mexncoy 2
sexmopamu. CkansapHoe npouzgedenue 6eKmopos
73 BexTopsl, BeKTOpHBIE BETMYUHBL. Brbl 2 OK 01 1,2
3HaTh: MPeACTAaBICHUE O BEKTOPHBIX BEIMUNHAX,
BEeKTOpOB. KoMIuIaHapHbIE BEKTOPBI. OK 02
BHJIbI BEKTOPOB.
Pasnoxxenue BekTopa 1o Tpem . OK 03
. YMeTh: BBINOJNHATH JAEWCTBUA HaJ  BEKTOpaMU
HEKOMILIAaHAPHBIM BEKTOpaMm. /lelicTBrs Hal OK 06
HaxXOAUTh JJIMHY BEKTOpa, YroJl MEXKIY BEKTOPaMU,
BekTOpaMHu. CKaJIsipHOE MPOU3BEICHHE . OK 07
YIoJl MEXIy HpsIMOM M IUIOCKOCTBIO, YTOJI MEXIY
BEKTOPOB. YTOJI MEX1Y BEKTOPAMH. OK 08
IJIOCKOCTSIMH.
Tema 12.2 Jlexapmoasvl KOOpOUHamuvl 8 NPOCMPAHCMEBE 4 OK 09
HmeTh noHATHE 00 ypaBHEHUH IJIOCKOCTH
74 [TpstmoyTonbHAs cucTeMa KOOPAWHAT B 2 1,2
npoctpancTse. KoopauHaTel BEKTOpA.
JleficTBHsI Ha/l BEKTOpaMH B KOOpAUHATAX.
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75 Jlnuna Bektopa. PaccTosiHue Mexy 1ByMs 2 1,2
Toukamu. CKaJsipHOE MTPOU3BEICHUE
BEKTOPOB. YTOJI MEK]ly BEKTOpaMu. YTOJI
MEX]y MPSMOIl U MIIOCKOCTBIO. YTOJI MEXIY
IJIOCKOCTSIMHU.
VYpaBHeHUE IIIOCKOCTH. ['eoMeTpuuecKuii
CMBICII OIIPENETUTENS
2 X 2.
Tema 12.3 IIpakmuko-opueHmuposanuvle 3a0a4u Ha 2 m
KOOPOUHAMHOU NI0CKOCMU P
76 [TpakTideckoe 3ausTue. Pemenue 1,2
MPUKIAIHBIX 337184 C HCIIONb30BAHACM 2 2mp YMeTh:  BBINONHATH  JECHCTBUA  HAJX  BEKTOPAMHU
KOOP/IMHAT U BEKTOPOB. HAXOJUTh JUTMHY BEKTOPA, YTOJ MEXIY BEKTOpaMHU
3HaTh U YMETh: PACIIO3HABATh HA YEPTEKAX U MOJIEISAX IPOCTPAHCTBEHHbIE
(bOpMBI; COOTHOCHTH TpeXMEpHble OOBEKTHI C€ HX ONUCAHHIMH,
Pa3nes 13 [IpsiMble U IJI0CKOCTH B IPOCTPAHCTBE 18 4np N300paXEHUSIMH; aHAJIM3UPOBaTh B MPOCTEHIIMX CIy4yasX B3aUMHOE
pacrioyio’keHre 00bEKTOB B IPOCTPAHCTBE;
HCII0JIb30BaTh npu pelieHnn CTEPEOMETPUUECKHX 3a1a4y
MJIAHUMETPUYECKHE (PaKThl U METOBIL.
Tema 13.1 OcnogHble nOHAMUSL cCMepeoMempull. 6
Pacnonoowcenue npamoix u nniockocmeii 2np
77 Jlornueckast CTpyKTypa CTEPEOMETPHH. 3HaTh U YMETh: paclO3HaBaTh HA YepPTEKaX U OK 01 1,2
AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX. MOJIEJISIX MTPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH OK 02
B3anmHOE pacnosioxKeHue NpsiIMbIX B TpeXMEpHbIE OOBEKTHI C UX OMUCAHUIMH, OK 03
IIPOCTPAHCTBE. N300pakeHUSIMH; OTTUCHIBATH B3aUMHOE OK 07
78 [TapayieabHOCTH IPSIMOM U IJIOCKOCTH. PacCIOJIOKEHUE TPSIMBIX U IJIOCKOCTEN B 1,2
ITapamienpHOCTh MIIOCKOCTEN. IIPOCTPAHCTBE; aHAIIM3UPOBAThH B POCTEUILINX
79 [TpaxkTueckoe 3austue. [lapannenenumnesn u ClIy4asiX B3aMMHOE PacIoiokeHne 00bEKTOB B 1,2
ero aneMeHTsl. CBOMCTBA NapajieenuIea. . IIPOCTPAHCTBE; PeIIaTh NIPOCTENIINE
Terparap u ero snementsl. [locTpoenue P CTEpEOMETPUYECKHE 331Ul Ha HAXOXKICHHE
CEUEHHUH. reOMETPUUYECKUX BEJIMYMH; HUCIIOIb30BaTh IIPU
Tema 13.2 [lepnenOuxyasapHocms npsiMblX U NIOCKOCmel PCIICHUH CTEPECOMETPUYECCKUX 3a/1a4
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80 [lepnieHiuKyIsIpHBIE psIMbIE. 2 TUTAHUMETPUYECKUE (PaKThl U METOMBI; 1,2
[TepneHAUKYISAPHOCTD NPSIMOM U IJIOCKOCTH. IIPOBOJIUTH JJOKA3aTeIbHbIE PACCYKICHUS B XO/1€
81 [lepnieHauKyIslp U HAKJIOHHAs K IUIOCKOCTH. 2 pelieHus 3a1ad. 1,2
Teopema o Tpex mnepneHAUKyJspax. YTol
MEXAY IPSIMOM U IUNIOCKOCTBIO.
82 JIByrpaHHbIT yToJI. VYron MEXTY 2 1,2
TUIOCKOCTSIMH. [leprieHAUKYIAPHOCTD
IIJIOCKOCTE.
Tema 13.3 Pewenue 3adau. Illpawvie u niockocmu 6 6 2np
npocmpancmese
CamocrosTenpHas paboTa 00y4aronxcs. 4
[TapannenbsHoe IPOEKTUPOBAHHUE.
N300paxkenue Guryp B CTepeOMETpHUH.
OproronanbHoe npoekTupoBanue. Ilnomanp
OPTOTOHAJILHON IIPOEKIIUH.
83 [IpakTrueckoe 3ansaTue. Pemenue 2 1,2
CTEPEOMETPUIECKUX 3a/1a4 2np
Pa3nes 14 MHOrorpaHHUKY U TeJia BpalleHUs 43 10mp 3HaTh U yMEThb: PACO3HABATh HA YEPTEKaX U MOJAEIISAX MPOCTPAHCTBEHHbBIE

(OpMBI; COOTHOCUTB TPEXMEPHbIE OOBEKTHI C UX OMHCAHUSAMU,
M300paKeHUSIMU;

OIKCHIBATh B3aUMHOE PACIOJI0KEHUE MPSAMBIX U TIOCKOCTEH B
MPOCTPAHCTBE;

aHAJIM3UPOBATh B MPOCTEHIINX CIyYasXx B3aUMHOE PacloIoKeHUe
00BEKTOB B IPOCTPAHCTBE;

n300pa’kaThb OCHOBHBIE MHOT'OI'PAaHHUKH U KPYTJIbIE T€Ja; BBIMOIHATh
YEepPTEKH 110 YCIOBHUIM 3a/1a4;

CTPOUTH MPOCTEHIIINE CeYeHUs Ky0a, TPU3MBbI, TUPAMU/IBL;
pemaTh MPOCTEHIIIe CTEPEOMETPUIECKHE 331a9 Ha HAXOXKICHNE
reOMETPHUECKUX BEIUYHH;

UCTIOJIB30BATh TP PEIIEHUH CTEPEOMETPUUYECKHX 3a/1a4
IUTAaHUMETpUUECKUe (PaKkThl U METOMBI;

MIPOBOJIUTH JTOKA3aTeIbHBIC PACCYKICHHS B X0/I€ PEIICHUS 3ajad.
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Tema 14.1 Bepwunvl, pebpa, epanu MHO20SPAHHUKA 2 OK 01
84 MHororpanHabpiii yroia. MHOTOrpaHHUKH. 2 HMeTh NOHATHE O MHOTOI'PAaHHOM YTJIE; OK 02 1,2
MHOIOTpaHHHUKaX, IPABUJIbHBIX MHOTOTPAaHHUKOB OK 03
Tema 14.2 IIpuzma, ee cocmasnarowue, ceuenue. Ilpsamas 2 3HaTh ONpeEACHUs PU3MBbI, TPABUIIBHON TPU3MBI, OK 07
u npasunvhasn npusma. Iapannenrenuneo, kyo. Ceuenue napajulieJenuneia, IpsMoyroJbHOTO
Kyba, napainenenuneoa napajuieNienunena, Kyoa, mupaMu/ibl, MpaBHUIbHOMN
85 [Tpu3sma, BUbI IPU3M. DJIEMEHTHI IPU3MBI. 2 MIAPaMU/bl, IPABUIILHON YCEYEHHON TUPAMUIBIL. 1,2
Ceuenus B mpu3Mme. HmeTh NOHATHE O CEYEHUH MHOTOTPAaHHHUKA. Y METh
Tema 14.3 Ilupamuoa, ee cocmasnarowue, ceyerue. 2 HaxOJIUTh 3JICMEHTHI YKa3aHHBIX MHOTOTPAaHHUKOB,
Ilpasunvnasn nupamuoa. Yceuennas nupamuoa IJIOIIAJEH UX MOBEPXHOCTEN
86 [Tupamuma wu ee oamemeHThl. CeueHue 2
paMuIbl. Y ceueHHas MUpaMua. 1,2
Tema 14.4 bokosas u noauas no8epxHoCcms NPU3Mbl, 6 in
nUPAMUObL P
87 [Tnomans OOKOBOW M IMOJHOW MOBEPXHOCTH 2 1,2
npusmbl. [lmomans OOKOBOM M MOJIHOM
MOBEPXHOCTU TUPAMU/IBL.
88, 89 | [IpakTuueckoe 3aHATHE. Brrancnenue 4 4rp 1,2
II0NIa/1el TOBEPXHOCTEHN MPU3M U TUPAMU/L.
Tema 14.5 Cummempus 6 Kybe, napainenenuneoe, 4
npusme, nupamuode. Ilpumepol cummemputi 6 npogeccuu
CamocTrosTenbHass paboTa 0Oydaromuxcs. 4 YMeTh pacrio3HaBaTb CUMMETPUIO OTHOCUTEIBHO
CuMMeTpusi OTHOCHTEIBHO TOYKH, MPSMOH, TOYKH, MPSMOH, MIIOCKOCTH
IIJIOCKOCTH. CummMmerpust B KyOe,
napaujenenunene, — Npu3Me, — IOHpaMHIE.
CummeTpusi B TIPHPOIE, aAPXHUTEKTYpE,
TEXHHKE, OBITY.
Tema 14.6 Hununop, xonyc, wap u ux ceyeHus u 10 P 3HaTh ONpPEJEIEHUS IPSIMOTO KPYTrOBOTO LIMJIMH/PA, OK 01
nA0WAoU nogepxHocmell. P KOHYyCa, YCEYEeHHOT0 KOHYyca, 1mapa, chepsl. YMeTh OK 02
90 Mumuanp wu ero osnemeHThl. CedeHue 2 HAaxOJIUTh UX IeMeHThl. MImeTs nonsTue o pazseprke | OK 03 1,2
MHapa. PazsepTka nuinnsapa. U CEUCHUSX. OK 07
91 Konyc m ero snementsl. CedeHue KOHYyca. 2 1,2

PaSBCpTKa KOHYCaA.
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1,2

1,2

92 YcedeHHBI KOHYC, €ro 3yeMeHThl. CeueHue 2
YCEUYEHHOT'0 KOHYca.
93 [Tap u chepa, Ceuenus mapa u chepsl. 2
94 [TpakTrueckoe 3aHATHE. Brruncnenue 2 2 np
ionaied MOBEPXHOCTEH Tes BpallleHHUsL.
Tema 14.7 Ilowamue 06 obveme mena. OmuouieHue 8 m 3HaTh W YMETh: UCIOJIb30BaTh NPHOOPETCHHBIE
06beM08 No0OOHbIX mel P 3HAHHS U YMEHHS B MPAKTHUECKOU JEATEIHHOCTH U B
95 O6beM u ero uzmepenue. OO6beM NpU3MBI U 2 IIOBCEITHEBHOU KU3HU JUISL UCCIIEZIOBaHUS
muMHapa. O0beM Kyba U IpSIMOYTOJIBHOTO (MonenupoBaHus) HECJIOKHBIX MIPAKTUYECKUX
napamenenunena. OtTHoumeHue  00BEMOB CUTyalluii Ha OCHOBE M3Y4YEHHBIX (hOpMYJ] U CBOWCTB
0JOOHBIX TeJL buryp, a Takxke Ui BBIYMCICHHUS OOBEMOB H
96 O0beM UpaMKIbl U KOHYCA. 2 IJIOIIAEH TOBEPXHOCTEN ITPOCTPAHCTBEHHBIX TEII ITPU
OO0beM yCeueHHON NMUpaMuibl U YCEYEHHOIO pCUICHAN MMPAKTHYECKUX 3ala4d, UCHOJIb3ysA IIpU
KOHYycCA. HEOOXOJMMOCTH CHPAaBOYHUKH M BBIYHACIUTEILHBIC
97 O0beMm mapa. 2 YCTpOIicTBA.
98 [TpakTHueckoe 3aHATHE. Brruucnenue 2 o
00BEMOB reOMETPUUECKHX Tell. P
Tema 14.8 Pewenue 3aoau. Muocoepannuku u mena 2 2np
8paujerus
99 [Ipaktuueckoe 3anstue. [Inomanu 2 2up
MIOBEPXHOCTEH MHOTOTPAHHUKOB.
Tema 14.9 Kombunayuu mMHO202pAHHUKOG U mell 7
spawenus. I eomempuieckue KOMOUHAYUU HA NPAKMUKE
CamocTosTenbHast paboTa 00y4yarouXcs. 7

KoMmOuHammu reoMeTpruuecKux Ted.
Hcnonn3oBanne KoMOUHAIAI
MHOTOIPAHHUKOB U TEJ BPAILIEHUS B
NPAKTUKO-OPUEHTUPOBAHHEIX 3a4a4ax.

1,2

1,2

1,2

Bcero

240 (45 CPO + 195 AP (117 1 + 78 11p))

Jl1s XapaKTepUCTUKU YPOBHSI OCBOEHHSI y4eOHOT0 MaTepHalia UCIOIb30BaHbl 0003HAYEHHUS:
O3HAKOMUTENbHBIN (y3HaBaHUE paHee U3yUYEHHBIX OOBEKTOB, CBOWCTB);

1-
2-
3-

PENpPOAYKTUBHBIN (BBIOJHEHHUE JIEATEIBHOCTH 110 00pa3Ily, HHCTPYKIUHU WU O]l PyKOBOACTBOM);

HpO,Z[y'KTI/IBHHﬁ (HHaHI/IPOBaHI/Ie H CaMOCTOATCIIbHOC BBIITOJIHCHUEC ACATCIBHOCTH, PCIICHUC HpO6HeMHBIX 3anaq).
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3 YCJIOBUSI PEAJIM3AIIAY YUYEBHOM JTUCIATIIIMHBI
3.1 TpeGoBanusi K MUHUMAJIbHOMY MaTEePHAJbHO-TEXHUYECKOMY 00ecneyeHHI0
Peanu3zanus yyeOHON AUCHUIIMHBI TPEOyeT HAIMYMS yueOHOro KaOMHeTa MaTeMaTHKH.
O6opynoBanue yueOHOT0 KabUHeTA!
- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY O0YUarOIUXCS;
- pabouee MecTO IpenogaBaTes;
- KJIaCCHasl 10CKa;
- HarJIsAHbIE TTOCOOMS (TIJIaKaThl, MAKETHl TEOMETPHUYECKUX (HUTYp);
- KOMILUIEKT y4eOHO-METOANYECKON JOKYMEHTALUH.

TexHUUecKue cpecTBa 00yICHUS:
- MyJIbTUMEIUA 000PYI0OBaHUE.

3.2 UndpopmanuonHoe odecriedeHne 00y4YeHust
OCHOBHBIE UCTOYHUKHU:

1 MonotHukoBa, A. A. MaremaTuka AJisi IOpHINYECKUX KOJUIeKeH : yueOHuk / A. A.
MosnotaukoBa. — CankTt-IleTepOypr : Jlanb, 2020. — 496 ¢. — ISBN 978-5-8114-

4422-9. — TexcT : aneKkTpoHHbIHN // JIaHb : 2IeKTPOHHO-O0MOINOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/131012 ). — Pexxum mocTyma: ajis aBTOpU3.
M0JIL30BAaTEICH.

JlononHuTEIbHBIE UCTOYHHUKU:

2 T'ycak, A.A. Marematuka: nocobue-peneturop : [12+] / A.A. T'ycak, I'. M. I'ycax,

E.A. BpuunkoBa. — 2-¢ u3j., ctep. — Munck :Tetpanur, 2018. — 720 c. : Tabm., rpad. — Pexxum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : 2IEKTPOHHBIN.

NHutepHeT-pecypcesl

3 http://www.mathtree.ru/Index

4 http://eqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
5 http://school9.uni-dubna.ru/NPO/resmatem.htm

6 http://mathematics.ru/

7 http://www.math.ru/

8 http://www.bymath.net/

9 http://graphfunk.narod.ru/

10 http://www.mathnet.spb.ru/

11 http://www.mathprog.narod.ru/

12 http://www.mathtest.ru/

13 http://www.mathem.h1.ru/

14 http://www.etudes.ru/

15 http://www.problems.ru/

16 http://zadachi.mccme.ru/work/JavaScript/treenow.htm
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM

TACHATITAHBI

KOHTpOJIb H OIICHKA PE3YyJIbTAaTOB OCBOCHHSA yqe6H0171 JUCHUIINIMHBI OCYHIECTBIIACTCA
nmpenoaaBarcyicM B IIPOHECCEC MPOBCACHHA CaAMOCTOATCIBHBIX pa60T, IMUCBbMCHHLBIX OIIPOCOB,

IIPAKTUYECKUX  3aHATHM, TECTUPOBAHHA, A  TAKKE
WHJVBHIyaJIbHBIX 33JJaHUM, IIPOCKTOB, HCCIECIOBAaHUMN.

BBITIOJIHEHUA

00yJaroIUMHCS

PesyiabTaTnl 00y4yeHus
(ocBOeHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

@®opMbl M METO/bI
KOHTPOJIA M OLEHKH
pe3yJbTATOB 00yUYeHHUs

B pesynbrate OCBOCHHS y4eOHOW MMCHUILIMHBI OOYYaIOITHIICS
JIOJDKEH YMETh:

®  BBHINOJHATH APUPMETHUCCKUE ICHCTBUS HAJl YHCIAMH, COUCTAasI
YCTHBIC W TIMCbMCHHBIC IIPUCMBbI; HAXOIUTb HpI/I6J'II/I)KeHHBIe
3HAQYCHHUs BEJIMYMH W TIOTPEIIHOCTH BBIYMCICHHIA, CPaBHUBATh
YHUCJIOBBIC BBIPAXKCHUSA

® HAaxOoAWTh  3HAUEHUS  KOpHsS,  CTENeHu, Jorapugma,
TPUTOHOMETPUYECKUX BBIPA)KCHUM HAa OCHOBE OIIPEACIICHHUS,
UCTONb3Yysl IpU HEOOXOAMMOCTH HHCTPYMEHTAJbHBIE CPEICTBA;
[I0JIb30BAThCS  NMPUOJMIKEHHOM  OLICHKOM TMpU  MPaKTHYECKHX
pacuerax;

® BBHINOJHATH  [peoOpa3oBaHHWE  BBIPAKEHUH,  IPUMEHSSA

(GbopMyTbl, CBSI3aHHBIE CO CBOMCTBAMHU CTEINEHEW, Jorapu(pMoB,
TPUTOHOMETPUYECKUX (QYHKITUH;

® UCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M yYMEHUS B
MPAaKTUYECKOU JCATENBbHOCTH W IOBCEAHEBHOM JKM3HU A
MPAKTUYECKUX pacdyeTroB 1o (opmyiam, BKIouYas Q(OpMYyJbI,

coJiepaKaIme CTEIICHH, paavKasbl, J0rapuQmbl u
TPUTOHOMETpHUUECKUE (YHKIUH, UCIOJB3YS NMPU HEOOXOAUMOCTH
CIPAaBOYHBIE MaTepHalbl W  IPOCTEHIINE BBIUUCIUTEIbHBIC
YCTPOWCTBA;

e  BBIUMCIIATH 3HAYEHUS MO 33JJaHHOMY 3HAYEHHUIO apryMeHTa MpH
pa3IMYHBIX cI0c00ax 3aaHus QYHKINH;
e ompenensTb OCHOBHBIE CBOWCTBa
WUTIOCTPUPOBATh UX Ha rpadukax;

e cTpouTh IpaduKHu M3yUYEHHBIX (YHKIHH, WILIIOCTPUPOBATH IO
rpaduKy CBOMCTBA AIEMEHTAPHBIX (QYHKIIUMA;

®  UCHOJB30BATh MOHATHE (YHKUMHU Ui ONMHUCAHHUS M aHaIu3a
3aBHCHUMOCTCH BEIIUUHH,

® UCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M yMEHUS B
IIPAKTUYECKON JIEATENBHOCTH W TOBCEJHEBHOW JKM3HM Ui
OMHUCaHWsI C TMOMOINBIO (YHKUMH pa3IUyHbIX 3aBUCHUMOCTEH,
Npe/CTaBICHUs UX TpadUuecKu, UHTEPIPETAIH IpaprKOB;

YHUCIOBBIX  (DYHKLHUH,

®  HAXOJWUTh IPOU3BOIHBIC dJIEMEHTAPHBIX (QYHKIUH;
®  HCNOJB30BaTh MPOU3BOIHYIO IS IPOBEIACHUS MPUOIHKEHHBIX

Onenka 3a  yCTHBII
OTBET

Bribopounass mpoBepka
TeTpajeu

OueHka 3a yCTHBIM OTBET

Onenka 3a BBINIOJTHEHHUE
oOyyaroriei
CaMOCTOSITEIILHOU
paboTsl

O1eHKa 3a BBIOJHEHHE
JIOMAIITHETO 3aJaHus
O1ieHKka 3a BBINOJHEHHE
MPAKTHIECKON pabOThI

OrneHka 3a BBITIOJIHEHUE
oOyyarorei
CaMOCTOSITENTLHOM
paboTsl

Ornenka 3a BBITIOTHEHHUE
MPAKTHYECKON pabOThI

OI_IGHKa 3a BBbIIIOJHCHUC

MMPOBEPOYHON  paboOTHI;
OIleHKa TE€CTOBBIX
3aJlaHui;

Bribopounass mpoBepka
TeTpajen

OrneHka 3a BBITIOJIHEHHE
oOyyaromei
CaMOCTOSITEILHOU
paboTsl

O1nieHka 3a yCTHBIA OTBET
O1eHKa 3a BBIIOJIHEHHUE
oOyyaroniei
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BBIYMCIICHUM, pelaTh 3aJadd [PUKIAJHOTO Xapakrepa Ha
HaXO0’KJeHHE HauOOJIbIIEro U HAMMEHbIIET0 3HaYECHNUS;

®  BBUMCIATH B MPOCTEHIIMX CIy4asx IUIOMAAM U OOBEMBI C
HCII0JIb30BAHUEM OIPEAEICHHOIO HHTETPaa;

®  UCHOJB30BATh TNPUOOPETEHHbIE 3HAHUS W YMEHHUS B
IIPAKTUYECKOM  JIEATENBHOCTH W IIOBCEAHEBHOW JKM3HM  JUIA
pelieHus 3axad, B TOM YHCIE COLMAIbHO-DKOHOMMYECKUX H
¢u3nyeckux, Ha HauOOJbIIME M HAaUMEHbIIME 3HAYCHMs, Ha
HAaXO0K/JICHUE CKOPOCTH U YCKOPEHUS;

e pewmarth palMOHANbHbIC, TOKa3aTeNbHbIE, JorapupMUUEcKue,
TPUTOHOMETPUYECKUE YPABHEHMS, CBOASILMECS K JIMHEHHBIM H
KBaJPaTHBIM, a TAK)KE aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

®  UCHOJB30BAaTh TpapUUECKUil METOJl PEUICHUs YypaBHEHUH W
HEPABEHCTB;

e pu300paxaTh Ha  KOOPAMHATHOM  IUIOCKOCTH  pEIlEHUs
YPaBHEHUH, HEPABEHCTB U CUCTEM C JABYMS HEU3BECTHBIMU;

® COCTaBJSITh M  pellaTh ypaBHEHUS U HEPABEHCTBA,
CBS3bIBAIOILMIE HEU3BECTHBIC BEJIMUYMHBI B TEKCTOBBIX 337a4aX;

®  UCNONb30BaTb INPUOOPETEHHbIE 3HAHUS M yMEHUS B
IIPAKTUYECKOM JIEATENBHOCTH U IIOBCEJHEBHOW JKM3HM Ui
IIOCTPOEHUsT M MCCIENOBAHMUS IPOCTEHUINIUX MATEMaTUYECKUX
MOJEIEH;

e pemarh TMpoCTeIMe KOMOWHATOPHBIE 3aadydl  METOJOM
nepedopa, a TakKe C UCIOIb30BaHUEM U3BECTHBIX POPMYI;

®  BBIYHCIATH B MPOCTEUIINX CIy4yasX BEPOSTHOCTU COOBITHI Ha
OCHOBE IOJICYETA YNCIIa UCXOI0B;

®  UCMOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS W  yMEHUA B
MPAKTUYECKOU JEATEIIBHOCTU U MTOBCEIHEBHOW KU3HU I aHAIN3a
peaTbHBIX YUCIIOBBIX JTAHHBIX, MPEJICTABIIEHHBIX B BUE TpauKOB U
qUarpamm, a Takxke JUid aHanu3a MH(QOpMAalMH CTaTUCTUYECKOTO
Xapakrepa;

® pacno3HaBaThb Ha 4YepTeXax M MOJENAX MPOCTPAHCTBEHHBIE
(bOpMBI; COOTHOCUTH TpPEXMEpPHBbIE OOBEKTHI C HMX OMNHCAHUSIMU,
HU300paKCHUSIMH,

®  OIUCHIBATh B3aMMHOE PACIOJIOKEHUE MPSMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE;

®  AHAJIM3HMPOBAaTH B  MPOCTEHIIMX
pacrnosox)eHne 0ObeKTOB B IPOCTPAHCTBE;
e u300pakaTb OCHOBHBIE MHOTOIPDAaHHUKM U KpyTJble Tena;
BBITOJIHATB YEPTEXKU T10 YCIOBHUAM 3aa4;

®  CTPOMTH NpOCTEUIINE CeUeHHsI KyOa, IPU3MBbI, TUPAMHU/IBI;

e pemiarth IUTAaHUMETPUYECKHE u IpocTeNIINe
CTECPEOMETPUYECKUE 3aJa4d Ha HAaXOXKICHHE TE€OMETPUYECKUX
BEJIMYUH;

® 1CNONb30BaThb IPU PEIICHUU

IUIAaHUMETPUYECKUE (PAKTHI U METOABI;
® IPOBOJIUTH JOKA3aTCIBHBIC PACCYKICHHMS B XOJE PEIICHUs

cirydasax B3aMMHOC

CTEPEOMETPUYECKUX 3aJad

CaMOCTOSITEIbHOM
paboThl

OrncHKa 3a BBINOJIHCHUE
JIOMAIIIHETO 3aJaHus

BriOopounass mpoBepka
TeTpajient
OneHKa 3a  TECTOBBIC
3aJaHusA

OreHka 3a BBIIOJHEHUE
MPAKTUIECKOH pabOThI

Onenka 3a BbBIIIOJHEHHUE
MIPOBEPOYHOM pabOTHI
OneHka 3a BBIMIOJHEHUE
oOyyaroriei
CaMOCTOSITENIbHOM
paboTsl

OneHka 3a BBINOJHEHUE
TECTOBOM pabOThI

OneHka 3a BBINIOJHEHHUE
IPAKTUYECKON pabOThI

Onenka 3a  yCTHBII
OTBET

Ornenka 3a BBITIOTHEHUE
oOyyarorei
CaMOCTOSITENTLHOM
paboTsl

OneHka 3a  TECTOBBIC
3aJIaHus

Onenka 3a  yCTHBII
OTBET

Bribopounass mpoBepka
TeTpajen

OrneHka 3a BBITIOTHEHHUE
oOyyaromei
CaMOCTOATEIIbHOMN
paboTsl

OneHka 3a  TECTOBBIC
3ajaHus

OleHKa 3a BBIIOJHEHUE
MPaKTUYECKON PabOThI
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3a/1a4;

® HCNONB30BaTh MPUOOPETCHHBIE 3HAHUS W YMEHUS B
MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HHM  JJIf
ucciaeoBaHusl  (MOJCIMPOBAHUS)  HECIOXKHBIX  IPAKTUYECKUX
CUTyalldd Ha OCHOBE H3yuYeHHBIX (OpMya M CBOMCTB ¢uryp, a
TaKk)Ke BBIYHCICHUS OOBEMOB U IUIOMQACH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TeNl TMpU pEHIeHUH NPAKTHYECKUX 3ajad,
UCIIOJIB3YS IPU HEOOXOUMOCTH CIPABOYHUKHU U BHIYUCIUTEIIbHBIC
YCTpOICTBA.

B pesynpTaTe OCBOCHHS Y4YeOHOH JHCIUIUIMHBI OOYYarOIIUKCS
JIOJKEH 3HATh:

[ ] 3HAYCHHC MaTCMaTH‘{CCKOﬁ HaYKI/I JUUIA pCHICHI/Iﬂ 3ajaad,
BO3HHUKAIOIIUX B TEOPUH M MPAKTUKE; IIMPOTY U B TO K& BpEMs
OFpaHI/I‘-IeHHOCTI) HpI/IMeHeHI/Ifl MATCMATHUYCCKUX MCETOA0B K
aHaAJIM3y M HCCIICJOBAaHUIO TPOIIECCOB M SIBICHUH B NPUPOAE U
o0I11eCTBE;

[ ] 3HAYCHUC HpaKTI/IKI/I nu BOHpOCOB, BO3HUKAKOIIINUX B CaMOﬁ
MaTeMaThKe Ui (OPMHpPOBAHUS M PA3BUTHUS MaTeMaTHYECKOH

HayKd; MCTOPHUIO  pa3BUTHUsI  IOHATUS  YUCIA,  CO3JAHUS
MaTeMaTHYeCKOro  aHaJlnW3a, BO3HMKHOBEHMS U pPa3BUTUSA
FE€OMETPUH;

®  VHUBEPCAJIbHBIA XapaKTEp 3aKOHOB JIOTMKHM MaTEMaTUYECKHUX
paccyXIeHUN, X IPUMEHHUMOCTh BO BCEX O0JIACTAX YEIOBEUYECKOM
JIEATEIIbHOCTH;

®  BEPOSITHOCTHBIN
OKPYXKarOIIEro MUpA.

XapakTep pa3IMYHbIX IIPOLIECCOB

OneHKa 3a  TECTOBBIC
3aJaHusA

BriOopounass mpoBepka
TeTpajeu

O1eHKa 3a BBIIOJIHCHHE
oOyyaroriei
CaMOCTOSTENLHON
paboTsl

OrneHka 3a BBIIIOJHEHUE
IPAKTHYECKUX padoT

28




	stamp:ГАРУС МИХАИЛ ВИКТОРОВИЧ:1: 


