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PaGouas mporpamMmma yq€6H0ﬁ JUCIHHUITIINHBI COCTAaBJICHA HA OCHOBC:

- denepanbHOr0 TOCYIAPCTBEHHOIO O00pPa30BAaTENBHOIO CTAaHJApPTa CPEIHEro
MpoQeCCHOHATTEHOTO 00pa30BaHus 1o crienuanbHOCTH 35.02.16 DkcmryaTarus u
PEMOHT CEJIbCKOXO3IMCTBEHHOM TEXHUKH M OOOpYAOBAaHUS YTBEPKJIECHHOIO
npuka3oM MuHucTepcTBa oOpa3oBaHusd M Hayku Poccuiickoir ®enepauuu
14.04.2022 N235 (3apeructpupoBaH MUHHCTEPCTBOM IOCTUIIMU Poccuiickoii
®enepanuu 24.05.2022 N68567);

- npuka3za Munucrepctsa npocsenieHus: Poccuiickoit @enepanmu ot 01 ceHTs10ps
2022 1. Ne 796 «O BHeceHUMM H3MEHEHUH B (enepanbHble TOCYJIapCTBEHHBIC
oOpa3oBarenbHbIE CTAHAAPTHI CPEAHETO PO(PECCHOHATEHOTO 00Pa30BAHUS;

- mpukaza MunucrepctBa npocpemienus: Poccuiickoit denepanuu ot 12 aBrycra
2022 1. Ne 732 «O BHeceHUM WM3MEHEHHMU B (peepaibHbI roCcyIapCTBEHHBIM
o0pa3oBaTenbHbI CTaHAAPT CpeAHEro o0Iero oOpa3oBaHUs, YTBEPKIACHHBIN
npukazoM MuHHCcTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit @enepanuu ot 17
Mas 2012 1. Ne 413y,

- IIpuka3 MunncreperBa npocsemenuss Poccuiickonn @enepanun ot 24.08.2022
Ne 762 "OG6 yrBepxaenuun Ilopsaka opraHuzanid U OCYIIECTBIICHHS
00pa30BaTENbHON AEATENBHOCTH MO O0pa30BaTEIbHBIM MPOrpaMMaM CpPEIHEro
npodecCUOHAIBHOTO 00pa3oBaHus";

—IIpuka3z MunucrepcrBa npocsemenuss Poccniickon @enepanuun ot 14.07.2023
Ne 534 "O0 yrBepxkaenun Ilepeuns mnpodeccuii paboumx, JOIKHOCTEH
CITy Kall1X, IO KOTOPBIM OCYIIECTBIIIETCS MpodeccuoHanbHOe 00yueHue";

- «llpumepHoii paboueit mporpamMmbl  0O0IIE00pa30BATEIBLHON  yUeOHOU
TUCIUIUIMHBL  «MaTtemaTuka» g MpoQEeCCHOHANBHBIX — 00pa30BaTEIbHBIX
opranuzanuii, pexomenaoBanHor @I'BOY IIO «MHCTUTYT pa3BUTHUS
npodeccronansHoro oOpazoBanus» (mporokosn Nel3 ot 29 centsops 2022 r.);

- nokaipHOro akrta ot 31.08.2023r. «O mopsake pa3pabOTKH U YTBEPKICHUS
pabounx  mporpamMMm  00mIeoOpa3oBaTEIbHbIX  JUCHMIUIMH C  YYETOM
NpOo(QECCHOHAIBHOM ~ HANpaBJIEHHOCTH MPOrpaMM B COCTAaBE  CPEIHEro
MpO(ECCHOHAIBHOTO 00pa30BaHMs, peaqu3yeMbIX Ha 0a3e OCHOBHOIO OOILEro
oOpazoBanus B 'AIIOY «EnalOyXcKuii MOJIUTEXHUYECKUNA KOJUIEIKY;

- Pabouell mporpammbl BOCIUTaHUS, YTBEPKIECHHON Ha MEIaroruyeckoM COBETE
Ne4 ot «19» deBpans 2024r.

Paspabotana npenonasarens: Mcmarunosa A.@./
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1. TACTIOPT MPOTPAMMBI YUYEBHOM JUCIIUTIJIVHBI
OV /.07 MaTtemaTuka

1.1. O0J1acTh NpUMEHEHHS NPOrPAMMBI:

[Iporpamma  y4eOHOM ~ JUCUUIUIMHBI  SABJISIETCS  YacTblO  OCHOBHOM
podeCCHOHATEHON 00pa3oBaTenbHOM TporpamMmbl B cooTBeTcTBUM ¢ PI'OC 1o
crnennasibHOCTSIM CI1O, BXOASIIMM B COCTAaB YKPYHMHEHHOM TPYMHIbI CIIEHUATIBHOCTEH
35.00.00 Ceabckoe, JiecHoe W pbIOHOe Xxo03sicTBO: 35.02.16 DOxcruryatanus u
PEMOHT CEJIbCKOXO3SICTBEHHON TEXHUKU U oOopynoBaHus. [Ipoduias momxyyaemoro
npodeccruoHanbHOT0 00pa30BaHNs TEXHOJIOTHYECKHA.

1.2. Mecro  y4yeOHOM  JUCHUMILVIMHBI B  CTPYKType  OCHOBHOW
npodeccuoHaILHOM 00pa30BaTeJIbHOI NPOrpaMMbl: JUCHMIUIMHA BXOJIHUT B
00111600pa30BaTEIbHBIN UK.

ConepkaHue AUCUUILIMHBI UMEET MEKIIPEIMETHBIE CBSI3M C AUCLHUILUIMHAMHA
o01enpo(eccCHOHaIbHOTO U €CTECTBEHHO - HayuyHoro nukia — OI1.01 Wuxenepnas
rpaduka, OI1.02 TexHuueckas MexaHUKa.

JInst aydmero ycBOEHHsS y4eOHOTO MaTepuaja €ro HU3JI0KEHHE HEeOOXOAMMO
MpPOBOJUTh C  NPUMEHEHHEM  TEXHUYECKUX  CpEICTB  OOyYeHMs, BHJEO,
ayIMOMaTepHaioB, COBPEMEHHBIX TPOrPaMM KOMIIBIOTEPHOTO TPOECKTUPOBAHHUS.

B paGoueil mporpamme JUCHUIUIMHBI TUIAHUPYETCS UHIUBHUIYAIbHOE MPOEKTHOE
3a/laHue 00yYarolUXCsl C YKa3aHUEeM TEMAaTHKH.

Kypc obecnieueH MeTOAMYECKUMHU MOCOOMSMHU U YKAa3aHUSIMH K BBIIIOJIHEHUIO
NPaKTHYECKUX padoT.

1.3. Heaun u 3agaum y4eOHOH JUCHMILUIMHBI — TPeOOBAaHUA K pe3yJibTaTam
OCBOCHUS JUCHUIIHMHBI:

CopepxxaHue mporpaMMbl 00111€00pa30BaTeNbHON AUCHUILIMHBL «MareMaTuka
HaIpaBJICHO Ha JOCTHKEHHE PE3yJIbTaTOB €€ H3YyYEHUS B COOTBETCTBUU C
tpeboBanusimu OI'OC COO c¢ yyetom npodeccuoHanbHoi HampaBieHHocTH PI'OC
CIIO.

Hean: (opmupoBaHue NpenCTaBICHUA O MAaTeMAaTHKE KaK YHUBEPCAJIbHOM
A3bIKE HAYKH, CPEJCTB MOJIECIMPOBAHUS SIBJICHUIN U MPOILIECCOB, 00 UIEAX U METOJaX
MaTe€MAaTUKH; Pa3BUTHE JJIOTUYECKOTO MBIIIUICHHS], IPOCTPAHCTBEHHOTO BOOOPaKEHHMS,
AITOPUTMHYECKON KYyJIbTYpbl, KPUTUYHOCTH MBIILJIEHUSI Ha YPOBHE, HEOOXOIAUMOM
u1st Oyayiet npodecCUOHAIBHOM JIeATeIbHOCTH, JJIsl MPOAOJIKEHUsI 00pa30BaHUs U
caM0o00Opa3oBaHUs.

3amauu TUCUMILTHHBI:

1) pa3BuBaTh JIOTUYECKOE MBIIIUICHUE, TPOCTPAHCTBEHHOE BOOOpaKEHUE,
QITOPUTMHUYECKYIO KYJBTYPY, KPUTUYHOCTH MBILUICHUS Ha YPOBHE, HEOOXOAUMOM IS
Oyaymeil mnpogeccHoHaIbHON AESTeNbHOCTH, I MPOJOJDKEHHs 00pa3oBaHUA U
caMm000pa30BaHus;

2) oBianeBaTh MAaTEMATHUYECKUMHU 3HAHUSMHU W YMEHMSIMH, HEOOXOAMMBIE B
MOBCEAHEBHOM >KU3HU, AJI1 U3yUYEHUS CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIUIUIMH Ha
0a30BOM YpPOBHE U JUCHUIUIUH NMPO(HECCUOHATBHOTO IIUKIIA;

3) pa3BuTh YMEHUS aHAJIU3UPOBATH, OLIEHUBATh, IPOBEPATHh HA JOCTOBEPHOCTH U
00001aTh MHPOPMALIUIO MATEMATUYECKOTO XapaKTepa W3 Pa3IMYHbIX HCTOYHHKOB.



1.4. Ilnanupyembie pe3yabTaTbhl 0CBOCHHS 0011e00pa30BaTEeIbHON TUCHUILIUHBI B cooTBeTcTBHHU ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COQO

O01mue KoMIeTeHINHA

IInanupyemMsble pe3yJbTaThl 00yUeHHUs

JINYHOCTHBIE U METANPEAMETHBIC

IIpenmeTHbIe

OK 01. Beibupats criocoObt
[pEIICHUS 3a/1a4
poQeCCUOHATIBHON

e TCIILHOCTH PUMEHUTEITHLHO
K Pa3JIMYHBIM KOHTEKCTaM

B yactu Tpy10BOro BOCIUTaHHUS:

- TOTOBHOCTB K TPYAY, OCO3HAaHHE IEHHOCTH
MacTepCTBa, TPY10JII00ue;

- TOTOBHOCTb K aKTUBHOM JI€ATEIIEHOCTH
TEXHOJOTMYECKON U COIMAIIbHOIN HAMpPaBICHHOCTH,
CIIOCOOHOCTh HHUITUUPOBATD, TNIAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO ACSITENbHOCTD;

- HHTEPEC K pa3INyuHbIM chepam
npodeccuoHaNbHOM NesTeNbHOCTH,

OgnajeHre yHUBEPCATbHBIMH YICOHBIMH
M03HABATEIbHBIMU AEHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CAaMOCTOSATENIbHO (pOpMyIIUpOBaTh U
AKTyaJIn3UpOBaTh MPoOIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK HITH
OCHOBAHMS JJIs1 CPAaBHEHMSI, KJIacCu(UKaLUN U
0000IICHMS,

- OTIPENIENSATh LENN AEATEIbHOCTH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUHN MX JIOCTHIKCHHS,

- BBISIBJISATh 3aKOHOMEPHOCTH U ITPOTHUBOPEYHS B
[paccMaTpUBaEMBIX SBIICHUSX;

- BHOCUTh KOPPEKTHUBHI B IESTEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OLIEHUBATh PUCKH MTOCIIEICTBUI 1A TETbHOCTH;

- pa3BUBATh KPEATHBHOE MBIILICHUE TTPH

CIICHHUH XM3HCHHBIX HpO6J’ICM

-BJIa/IETh METOJIaMH J10Ka3aTeIbCTB, AJITOPUTMAMH PEILIEHUS
3aj1a4; yMeHue GOopMyJIUpPOBaTh ONpPEAEICHUs, AKCUOMBI U
TEOpPEMBbI, IPUMEHATh UX, IPOBOJIUTH JOKa3aTeIbHbIE
paccyX/1€HUs B XOJI€ pELIeHUs 3a/1a4;

- YMETh OIIePUPOBATh MOHATUAMU: CTEIIEHb YUCIIA, JOrapupm
YKCJIa; YMEHUE BBINOJIHATH BBIYUCIICHNUE 3HAYEHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENEHAMU U JIorapudmamu,
peoOpa3oBaHusl IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETh OIIEPUPOBATh MOHATUSIMHU: PALlUOHAIIbHBIE,

M ppalMOHATIbHBIE, IOKA3aTeNIbHbIE, CTCIICHHBIE,
morapupmMuUecKue, TPUrOHOMETPUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONIEpPUPOBATH MOHATHAMMU: (YHKIMS, HETIPEphIBHAS
(byHKIMS, TPOU3BOIHASA, IEPBOOOpa3Hasi, ONpeaeIeHHbIN
MHTETpal; yMEHUE HaXOUTh IIPOU3BOIHBIE DJIEMEHTAPHBIX
(byHKIU, HCIIONIB3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh B
MPOCTEHIINX CIy4asiX GYHKIUN HA MOHOTOHHOCTh, HAXO/IUTh
HauOO0JIbIINE U HAMMEHbIINE 3HAYeHUsI (PYHKLNN; CTPOUTH
rpadMKyu MHOTOYJIEHOB C MCIOJIb30BAHUEM allnapaTa
MaTeMaTHUYeCKOT0 aHalln3a; MPUMEHSTh IPOU3BOIHYIO TIpU
pELIEHNN 3a]a4 Ha JBM)KEHUE; pelIaTh PAKTUKO-
OpUEHTUPOBAHHBIE 3a/1a4K Ha HAaUOOJIbIINE U HAUMEHbIITHE
3HAYEHUS, HA HAX0X/IEHNE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh OIEpUPOBATh MOHATUSMU: pallUOHANIbHASA QYHKINUSA,
nokaszarenbHas QyHKIMS, CTeleHHas QyHKIHS,
morapudmuueckas QyHKUIUS, TPUTOHOMETPUYECKHE (PYHKIIUH,

oOpaTHble GYHKIMH; YMEHHE CTPOUThH IrpaMKu M3YUESHHBIX




0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIHLCKON
U TIPOCKTHOM JICATCIIBHOCTH, HABBIKAMU Pa3peIICHHS
po0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H U
AKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh THIIOTE3Y €€
[pCIICHNS, HAXOUTh aPTyMEHTHI JIJIs
TOKa3aTeIbCTBA CBOMX YTBEPKACHHIA, 33]1aBATh
[apaMeTpbl U KPUTEPUH PEIICHHUS,

- aHAIM3UPOBATH TIOJYUYECHHBIC B XOJIC PEIICHUS
3a/1a4uM PE3yJIbTAThl, KPUTHYECKH OICHHUBATh MX
ITOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHEHHUE B
HOBBIX YCJIOBHUSIX;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO H
[IPAKTHUYECKYIO 00JaCTH KU3HEACATCIILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
[IPEeIMETHBIX 00J1acTel;

- BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh
OpUTHHAILHBIE TTOIXO0/IbI U PEIICHUS;

1 CIIOCOOHOCTH MX HCIIOJIb30BAHHUS B
MMO3HABATEIILHOMN U COIMAIbHOM MPaKTHUKE

(byHKUMH, UCTIOJIL30BAaTh I'PpaMKH MPH U3YYEHUH IIPOLIECCOB U
3aBUCUMOCTEH, IPY PEIICHUH 3a/1a4 U3 JAPYTUX yu4eOHBIX
[IPEMETOB U 33Ja4 U3 PeaJIbHOM KU3HU; BBIpaXKaTh GOopMyIaMu
3ABUCUMOCTH MCKY BCIIMUMHAMU

- YMETh PelIaTh TEKCTOBBIE 33a4l Pa3HbIX TUIIOB (B TOM YHCIIE
Ha IIPOUCHTHI, 10JIM U YaCTH, HA JIBUKCHUC, pa60Ty, CTOUMOCTB
TOBAPOB U YCIIyT, HAJIOTH, 3aJ1a4i U3 00JIACTH yIpaBJICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU ); COCTABIIATH BBIPAKECHUS,
YpaBHEHMsI, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 331a4H,
1ICCIIEI0BATh MTOJIyYEHHOE PELIEHHUE U OLIEHUBATh
[IPaBONI0100HOCTh PE3YJIbTATOB;

- YMETh ONEPHUPOBATH MOHATHIMHU: CpEHEE apu(PMETHIECKOE,
MenraHa, HauboJiblee U HauMeHbIlee 3HAUYCHUsI, pa3Max,
CIIepCHsl, CTaHIAPTHOE OTKIOHEHHE YUCIOBOr0 Habopa;
YMEHHUE U3BJIEKaTh, MHTEPIIPETUPOBATh UH(OPMAIIHIO,
MpECTaBICHHYIO B TA0IMIaX, Ha AUarpaMMax, rpadukax,
OTpa’KaIoOIIyI0 CBOMCTBA pealibHBIX ITPOLIECCOB U SBJICHMIA;
[PEACTABIISITE MH(OPMAITUIO C TIOMOIIBIO TAOJHUIl U JUATPAMM;
MCCIIE0BATh CTATUCTUYECKUE JaHHbBIE, B TOM YHUCIIE C
[PUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATh MOHATUSAMU: CIIy4alHbIN OIBIT U
CilydaifHOe COOBITHE, BEPOSTHOCTD CIIyYailHOIO COOBITHS; yMEHHE
BBIUUCIIATH BEPOSITHOCTD C HUCIOJIb30BaHUEM IpaUuecKux
METOJI0B; IPUMEHSATH (POPMYJIbI CIIOKEHUS U YMHOXKEHHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (PAaKThI U POPMYIIBI IPH
[pEIIEHNN 3a]a4; OLIECHUBATh BEPOSITHOCTH pealbHBIX COOBITHII;
3HAKOMCTBO CO CIIy4aliHBIMH BEJIMYMHAMM; YMEHUE IPUBOANTH
[IpUMEpPHI MTPOSIBIIEHUS 3aKOHA OOJIBIINX YUCEN B IPUPOJHBIX U
0OI11eCTBEHHBIX SIBJICHUSX;

- YMCTb OIICPHUPOBATH NOHATUAMM: TOYKA, IIpsAMasi, IJIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN yI0Jl, CKPEIINBAIOIIUECS TPSMBIE,
[TapaJUIEIbHOCTD U MEPIIEHIUKYIIIPHOCTD NPSIMBIX U TUIOCKOCTEH,

YTOJI MCXKAY HPAMBIMHA, YTOJI MCKIAY HpHMOﬁ 1 IIJIOCKOCTBIO, YI'OJI




MEXTy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTOsIHUE MEXAY MPSMBIMHU, PACCTOSIHHE MEXKIY TUIOCKOCTSIMHU;
YMEHHUE HCII0JIb30BaTh IPH PEIICHUN 3aa4 H3y4YCHHbIC (DaKThl U
TEOpEeMbI IJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY’KaIoLIero MUpa;

- YMETh ONEPUPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEUCHHUE
MHOTOTpaHHHKA, Ky0, apaJIeNeuIe]], pu3Ma, THpaMmIa,
(durypa 1 MoBepXHOCTh BPALICHHS, IIMIIMH/IP, KOHYC, map, chepa,
ceueHUs pUryphl BpalllCHUs, TUNIOCKOCTbh, KaCAIOMIAsCsl CPephl,
[MUIMHAPA, KOHYCA, IJI0MIA(b TIOBEPXHOCTH MUPAMUIBI, IPU3MBI,
KOHYcCa, [IWINH/IPA, TUIoNIaab chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeIeNUIe/Ia, TUPAMHIBI, TIPU3MBI,
[WIMHpA, KOHYCA, [1apa; yMEHHE n300pakaTh MHOTOTPAHHUKHU U
MOBEPXHOCTHU BPAIICHUS, UX CEYCHUS OT PyKH, C IOMOIIBIO
YePTESIKHBIX MHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB; YMEHUE
pacro3HaBaTh CAMMETPHIO B IIPOCTPAHCTBE; yMEHUE
pacrio3HaBaTh MPABUIbHBIC MHOTOTPAHHUKHY;

YMETh ONIEPUPOBATH TIOHITHIMU: JIBHKECHHE B TIPOCTPAHCTBE,
M0100HbBIE (PUTYPHI B IPOCTPAHCTBE; UCIOIH30BaTh OTHOIIICHUE
rionaiel NoBepxHocTel 1 00beMOB OJOOHBIX GUTYD NPU
pEIIeHUH 3a]1aY;

- YMETh BBIYHCIISATh TEOMETPUIECKHE BEIMIMHBI (JTHHA, YTOJ,
[10111a1b, 00BEM, TUIONIA/Ib TOBEPXHOCTH ), UCTIONb3YS N3yUCHHbIE
(hOpMYJITBI U METOJIBI;

- YMETh ONEPUPOBATH MOHATUSMU: PSIMOYTOJIbHASL CUCTEMA
KOOPAWHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJISIpHOE TIPOM3BEICHHUE, YTOJl MEXKAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA Ha YMCIIO; HAXOAUTH C
[MOMOILBIO U3YUYEHHBIX (DOPMYJIT KOOPIUHATHI CEPEINHBI OTPEe3Ka,
[PACCTOSTHUE MEX/TY IByMs TOUKaMHU;

-YMETh BBIOUPATH MOAXOISAIINI U3yUYEeHHBIA METO TSl PELICHUS
3aJauu, pacro3HaBaTh MaTeMaTHIeCKHe (GaKThl U
MaTEeMaTHYECKHUE MOJICIH B MPUPOIHBIX U OOIIECTBEHHBIX




SIBJICHUSIX, B UCKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPHI
MaTEMaTHYECKUX OTKPBITHIM POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAYKH

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
[OVCKa, aHAIN3a U
WHTEpIpETauy HHPOPMAIUH,
1 MH()OpMAIOHHBIE
TEXHOJIOTUU ISl BBITIOJTHEHUS
3amad npodeccHoHATBHON
NesITeIbHOCTH

B 006s1acTH LIEHHOCTH HAY4YHOT'O TIO3HAHMSL:
-c(hOpMUPOBAHHOCTh MUPOBO33pEHUS,
COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MTPAKTUKH,
OCHOBAaHHOT'0O Ha JJUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTAa B
[OJIUKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOW U UUTATEIbCKON
KyJIbTYPbl KaK CPE/ICTBA B3aUMOJECHCTBUS MEKIY
JTFOIbMU M TTIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTH HAyYHOU e TEIbHOCTH,
[OTOBHOCTb OCYILECTBIIATH HIPOEKTHYIO U
MICCJIEIOBATEIIBCKYIO AESITEIbHOCTh HHUBUIYaIbHO
U B rpyIIIE.

OBnasieHre YHUBEPCAIbHBIMU YUEOHBIMU
M03HABATEIbHBIMU AEHCTBUSIMMU:

B) paboTa ¢ HHpopMaIuei:

- BJIaJIeTh HaBbIKaMM MOJyYeHUs HH(POpMAIUU U3
MCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIIATh IOUCK, aHAIN3, CHCTEMaTU3aLUI0 U
MHTEPIPETALMIO UHPOPMALMK Pa3IMYHbIX BUJOB U
(bopM MpecTaBIeHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMaTax C
y4eToM Ha3HaueHHs HH(POpPMAIIUU U L1ETEeBOI
ayIMTOPUH, BBIOMpas ONTUMAJIbHYIO POpMY
MpEeCTaBICHNS U BU3yaIH3alUH;

- OLICHUBATh JIOCTOBEPHOCTh, IESTHTUMHOCTb
MH(pOpPMaIIH, €€ COOTBETCTBHUE ITPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- UCIIOJIb30BATh CPCACTBA I/IH(I)OpMaI_II/IOHHLIX u

- YMETh OIEPUPOBATH MOHATHAMU: PAllHOHANbHAS (QYHKLIH,
nokaszarenabHas QyHKIMs, CTeleHHast QyHKIMS,
orapudmuueckas QyHKIUS, TPHTOHOMETPHUYECKUE (DYHKITHH,
0OpaTHble QYHKINN; YMEHHE CTPOUTh I'paMKU U3YUEHHBIX
(yHKINH, HCTIONB30BATh TPAPUKH MPH U3YIESHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPU PELIEHUH 3a/1a4 U3 APYTUX yuyeOHBIX
[IpEeIMETOB U 3a/1a4 U3 peajbHON KU3HU; BBIpaXaTh (hopMynamu
3aBHCUMOCTH MEX/ly BEJIUUYNHAMU;

- YMETh OIIEPUPOBATH MOHATHIMHU: TOKIAESCTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YPaBHEHU I
11 HEPaBEHCTB, PABHOCWJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, UPPALMOHAIbHBIE, IIOKA3aTeNbHbIE,
CTEIIEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMbI; YMETh pelllaTh YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JIUYHbIX IPUEMOB;
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TApaMEeTPOM;
MPUMEHATHh YPaBHEHHsI, HEPABEHCTBA, MX CHCTEMBI ISl PEIICHUS
MaTeMaTHUeCKUX 3a]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HAyKU U
[pe€anbHON KU3HU,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMMU: JBIKEHHE,
MapajuleIbHbIA IEPEHOC, CHMMETPHSI Ha IJIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHKe Mo 100us1, 0 J00HbIE
(Gurypsl; yMeTh pacrio3HaBaTh paBHbIE U MOJ00HBIE (DUTYPHI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
MCII0JIb30BaTh T€OMETPUYECKUE OTHOILIEHNUS, HAXOAUTh
reoMeTPHUECKUE BETMUMHBI (JUTMHA, YTOJ, IUI0Ialb, 00bEM) IPU
PEIIEHNH 3a]a4 U3 IPYTUX YUYEOHBIX MPEIMETOB U U3 peaibHON
PKU3HU




KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEICHUN
KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX
OpraHU3aIMOHHBIX 33124 C COOIIOCHUEM
TpeOOBaHUI SPrOHOMHKY, TEXHUKH 0€30MaCHOCTH,
CHUTUEHBI, PECYpCOCOSpEKECHNUs, IIPABOBBIX U
ATHUYECKUX HOPM, HOPM WH(OPMAMOHHON
0€30I1aCHOCTH;

- BJIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopmaruu, nHGOPMAITMOHHON 0€301aCHOCTH
ITUTYIHOCTH

OK 03. IlnanupoBats u
[peaTn30BbIBATh COOCTBEHHOE
npodeccuoHanbHOe U
ITMYHOCTHOE Pa3BUTHE,
MpeIPUHUMATEIBCKY IO

e TEIIEHOCTD B
npodeccuoHabHOM cdepe,
MCTI0JTb30BATh 3HAHUS TI0
(buHAHCOBO TPAMOTHOCTH B
[PA3ITUYHBIX KU3HEHHBIX
CUTYalUAX

B o6nacT 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHMUS:
-- cOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
PTUYECKOTO MOBEACHHUS,

- CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATBHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/la B TOCTPOCHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTENSAM U
(unM) IpyruM YieHaM CeMbHU, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN
CEMEIHOMN KU3HU B COOTBETCTBUHU C TPAIULIUIMU
Hapos10B Poccuu;

OBnazieHre YHUBEPCAIbHBIMU PETYISATUBHBIMU
TeMCTBUSIMHU.

a) CaMOOpTaHHU3aIIUS:

- CAMOCTOSITENIBHO OCYILIECTBIIATH I03HABATEIbHYIO
eI TeIbHOCTD, BBISBIISATH MPOOJIEMBI, CTABUTH U
(opMyaHpoBaTh COOCTBEHHBIE 3a7a4H B
00pa3oBaTeNbHON 1eATEeIbHOCTH U )KU3HEHHBIX
CUTYaLIUAX;

- CAMOCTOSITEIbHO COCTABJISATh IJIaH PEIICHUS

MPOOJIEMBI ¢ YUETOM HUMEIOIIUXCSI PECYPCOB,

- YMETh ONEPUPOBATh NOHATUSMH: PAlUOHATBHEIE,
HPpPalHOHAIbHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,
lTorapuMuYecKre, TPHrOHOMETPHYECKHE YPABHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATh NOHATHUSIMHI: MHOTOTPAaHHHK, CCUYCHUE
MHOTOTpaHHUKa, Ky0, mapasuiesienure 1, pu3Ma, nupamMmua,
(urypa u moBepxHOCTb BpalIeHUs, MIMHIP, KOHYC, Iap, cdepa,
ceueHus (pUTypsl BpalleHUs, TUIOCKOCTh, Kacatomascst Cepsl,
[UIMHAPA, KOHYCA, IJI0IIa/b TOBEPXHOCTH MUPAMUBI, IPU3MBI,
KOHYCa, IWINHJpA, TUI0IIalb chepbl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumeia, MMpaMu/Ibl, TPU3MBI,
[UIMHIpA, KOHYCa, [Iapa; yMeHHe N300pakaTh MHOTOTPAaHHUKH H
[MOBEPXHOCTH BPAICHUS, UX CEYECHUS OT PyKH, C IOMOIIBIO
YEPTEHKHBIX UHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB; YMETh
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh PAaCIO3HABATh
[MPpaBUJIbHBIC MHOTOT'PAaHHUKU

- YMETh OIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS CHCTEMA
KOOpAWHAT, KOOPAWUHATEI TOYKH, BEKTOP, KOOPAWHATEI BEKTOPA,
CKaJISIpHOE TIPOM3BE/ICHUE, YTOJ MEXAY BEKTOPaMH, CyMMa
BCKTOPOB, IPOU3BCACHHUEC BEKTOPA HA YUCJIO0;, HAXOOHUTH C
MOMOILBIO U3YUYEHHBIX (DOPMYJIT KOOPIUHATHI CEPEIUHBI OTPe3Ka,
[pacCTOSHUE MEXAY IBYMS TOYKaMU




COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

CII0COOCTBOBATh (JOPMHUPOBAHUIO U MPOSBICHUIO

[IMPOKOH 3PYIAHUIINN B Pa3HBIX 00JIACTIX 3HAHUH,

[IOCTOSIHHO ITOBBIIIATh CBOM 00pa3oBaTeIbHbIN U

KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCII0JIb30BATh IPUEMBbI peIIEKCUH JIJIsl OLIEHKU

CUTYyalllM, BEIOOpAa BEPHOT'O PEILICHUS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO

[IPUHUMATD PELLIEHUS 110 UX CHUKCHHUIO;

B) SMOLMOHAJIbHBIA MHTEIJIEKT, MPEoaraonui

c(OPMHUPOBAHHOCTbD:

BHYTPEHHEN MOTUBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE

K JOCTHKEHUIO LIEJIN U YCIIEXY, ONTUMU3M,

MHUIMATUBHOCTb, YMEHHUE JIeCTBOBATh, UCXO/S U3

CBOMX BO3MO>KHOCTEH;

- SMIIATHH, BKJIIOYAOIIEH ClIOCOOHOCTh TOHUMATh

OMOLIMOHAIBHOE COCTOSHUE APYTUX, YUUTHIBATh €T0

[P OCYILIECTBIEHUN KOMMYHHUKAIIMH, CIOCOOHOCTh

K COUYBCTBUIO U CONEPEKUBAHUIO;

- COIIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOILIUX

CIIOCOOHOCTh BBICTPAUBAaTh OTHOIIEHUS C APYTUMHU

ITI0/IbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U
azpenarb KOHQJIUKTHI

OK 04. DddexTrBHO
B3aMMO/ICIICTBOBATH U
[paboTaTh B KOJUIEKTHBE U
KOMaH/1e

FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHNE HAaBBIKAMH YUE€OHO-HCCIIEIOBATEHCKOM,
[IPOEKTHOM U COLMATILHOM €SI TeIbHOCTH;
OBnazieHne YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH
JIEVICTBUSIMU:

0) COBMECTHAsI IESITEIbHOCTb:

- IOHUMAThb U MCII0JIE30BATh IPCUMYIICCTBA

- YMETh ONIEPUPOBATH IMOHATHUAMM: CIIyYailHBIA OIBIT U CIIy4YalHOE
COOBITHE, BEPOSTHOCTH CIYyYaiHOTO COOBITHS; YMETh BHIYUCIATH
BEPOATHOCTH C UCIIOJIb30BaHUEM IpapUUECKUX METO/IOB;
PUMEHATH (POPMYJIIBI CIIOKEHUS U YMHOXKEHUS BEPOSITHOCTEH,
KOMOMHATOPHbIE PaKThl U (POPMYIIBI PU PELICHUH 3a/1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHH; 3HAKOMCTBO CO
CITy4ailHBIMU BEJIMYMHAMH; YMEHUE MPUBOAUTH IPUMEPHI

IMPOSABJICHUSA 3dKOHA OOJIBIIIKMX YHCEIl B IMPUPOAHBIX N




KOMaHJIHOW ¥ UHJIMBUYaJIbHOU paboThI;

- IPUHUMATH [IEJTH COBMECTHOM JESATEIILHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS IO
ee JOCTHKCHHUIO: COCTABIIATH IIJIaH ACHCTBHUH,
pacnpeensiaTh POl ¢ y4eTOM MHEHUN yYaCTHUKOB
00CYyKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B YCIOBUSX
[PEATBHOTO, BUPTYAIIBHOTO M KOMOWHHUPOBAHHOTO
B3alMO/ICIICTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECCKOE
MOBE/ICHNE B PA3IMYHBIX CUTYAIUSIX, TPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.
OBnajieHe YHUBEPCAIbHBIMU PETYISTUBHBIMU
ICCTBUSIMU:

') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

- IPUHUMATHh MOTHBBI U pTYMEHTBI IPYTHX JIFOACH
[IPU aHAJIHM3€E PE3yIbTATOB ACITEIbHOCTH;

- MPU3HABATh CBOE MPABO U MIPABO APYTHUX JIFOJICH HA
OIINOKH,

- pa3BUBATh CITIOCOOHOCTH TIOHUMATh MUP C TTO3UITIH
Ipyroro 4enoBeKa

OOIIECTBEHHBIX SIBICHUSAX;

- YMETh CBOOO/THO OIIEPUPOBATH MOHATHIMHU: CTECTIEHB C LEJIBIM
MoKa3aTeieM, KOpeHb HaTypalbHON CTETIEHU, CTEIICHb C
palMOHATIBHBIM ITOKA3aTeNIeM, CTETIEHb C ICHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) MOKa3aTeseM, Jiorapudm ducia, CHHyC,
KOCHHYC U TAHTCHC IPOM3BOJIBHOTO YHCIIA;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMU: TpaduK QyHKIUH,
oOpatHas QyHKIHS, KOMIO3UIUS QYHKINHN, TUHEWHAsT (PYHKIHUS,
KBapaTHuHas QyHKIUS, CTeleHHas: (YHKIUS C [eTbIM
MokaszaresieM, TPUTOHOMETpUIecKre PyHKINHU, 0OpaTHbIC
TpUrOHOMETpHUYecKre QYHKINH, MOKa3aTeNbHas U
orapugmudeckas QyHKIUU; YMETb CTPOUTH TpapuK (PyHKITHH,
BBLITIOJHATH MpeoOpa3oBaHus rpaguKoB (YyHKIIHIA;

- YMETh UCIIOJIb30BaTh rpaduku GyHKIHMNA 151 H3yUCHUS
[TPOLIECCOB U 3aBUCUMOCTEH MPU PELICHUH 3a/1a4 U3 IPYTUX
Y9eOHBIX IPEAMETOB U U3 PEATBbHOM KU3HH; BRIPAXKATh
(bopMyJiaMu 3aBUCUMOCTH MEXIY BEIHMUNHAMU;

- CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: YETHOCTD (DYHKITHH,
MEPUOIMYHOCTb (DYHKIIMU, OTPAaHUYEHHOCTb (DYHKIIUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpEMYM (YHKIIMHU, HAUOOJIbIIIEE U
HalMEHblIIee 3HaUeHUs! QYHKLUU Ha IPOMEKYTKE; YMETh
MIPOBOJIUTH UCCIIEAOBaHNE (DYHKITIH;

- YMETh UCIIOJIb30BaTh CBOICTBA U rpaduku QyHKIMHA 115
peleHns ypaBHEHHIA, HEPAaBEHCTB U 3a/1a4 C TTapaMeTPaMu;
300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH MHOXKECTBA PEILIeHHH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

OK 05. Ocy11ecTBIsATh YCTHYIO
1 MMCbMCHHYIO
KOMMYHHKAITIIO Ha
rOCYTapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
yaeToM ocoOeHHOCTeN
COLIMAJIBHOTO U KYJBTYPHOTO

B 0051acTH 3CTETHYECKOrO BOCITUTAHUS:

- 5CTETUYECKOE OTHOUIEHUE K MUPY, BKJIKOYAs
DCTETUKY OBITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy U OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTH BOCTIPUHUMATD PA3INYHBIC BUIBI

HMCKYCCTB4, TpAAULIMU 1 TBOPYCCTBO CBOCT'O U

- YMETh OIEPUPOBATH MOHATHIMU: CpeaHee apu(pMETUYECKOE,
MearaHa, Haubosblllee 1 HaMMEHbIIee 3HaYeHUs, pa3Max,
criepcus, CTaHIapTHOE OTKIOHEHHE YHCIOBOTO Habopa;
YMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMAIIHIO,
[pe/ICTaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpadukax,
OTpakarollylo CBOMCTBA pealIbHbIX MTPOLIECCOB U SBJICHUM;

[MPCACTABJIATH I/IH(bOpMaLII/IIO C IIOMOIIIBIO TaGJ’II/II_I " JrarpamMm;




KOHTCKCTa

IpyTUX HapOJOB, OUIYIIATh SMOLUOHAIBHOE
BO3/JCHCTBUE UCKYCCTBA;

- YOXKIECHHOCTh B 3HAYMMOCTH JIJISl JINYHOCTU U
00111eCTBa OTEYECTBEHHOTO U MUPOBOT'O UCKYCCTBA,
PTHUYECKHUX KYJIbTYPHBIX TPAAULMN U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BUJIAX
MCKYCCTBAa, CTPEMJICHUE MPOSIBIIATH Ka4eCTBa
TBOPYECKOM JINUHOCTH;

OBiajieHue YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU
MeliCTBUSIMU:

a) oO1ieHue:

- OCYLIECTBIIATh KOMMYHHKAIIUU BO BcexX cepax
PKU3HH;

- pacro3HaBaTh HeBepOabHbIE CPEeICTBA OOIICHMS,
MOHUMATh 3HAYEHUE COIMATBHBIX 3HAKOB,
[Pacro3HaBaTh MPEANOCHIIKA KOHMIUMKTHBIX
CUTyaIlui U CMSTYaTh KOH(IUKTHI;

- Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY
BpEHMsI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

1CCIe0BAaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE C
PUMEHEHHEM TpapUUECKIX METOIOB M AJIEKTPOHHBIX CPEJCTB;

- YMETb OIIEPUPOBATH IIOHATUAMU: TOUYKA, IPAMAasd, IIJIOCKOCTbD,
[IPOCTPAHCTBO, ABYTPAHHBIN YIrOJl, CKPELIMBAIOIINEC MIPSIMBIE,
[1apAJUIEIbHOCTD U NEPIEHIUKYIJIIPHOCTD IPSIMBIX U IIJIOCKOCTEH,
YTOJI MEXY IIPAMBIMH, YIOJI MEXAY IPSAMOM U IUIOCKOCTBIO, YIOJl
MEXIY IJIOCKOCTSAMU, PACCTOSHHUE OT TOYKH 10 IUIOCKOCTH,
[PACCTOSIHUE MEXKIY IIPSIMBIMH, PACCTOSTHUE MEXIY INIOCKOCTSIMU;
- YMETh MCII0JIb30BaTh IIPH PELLICHUHU 3ajay U3yYeHHbIE (DaKThl U
TEOpEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl OObEKTOB
OKPY>KaIOIIEro MUpa

OK 06. ITposBsTh
pak1TaHCKO-ATPHOTHIECKYIO
MO3UIINIO, IEMOHCTPUPOBATH
0CO3HAHHOE MTOBE/ICHUE Ha
OCHOBE TPATUIIMOHHBIX
0011e4eTI0BEYECKUX
[ICHHOCTEH, B TOM YHCIIE C
YIETOM TapMOHHU3AIIH
MEKHAIIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIIICHHH,
[PUMEHSTH CTaHIapThI
QHTUKOPPYIIIIHOHHOTO
[IOBEICHUSI

- 0CO3HaHHE 00yUarOIIUMUCS POCCUIICKON

rpak 1aHCKOW UJEHTUYHOCTH;

- [IEJICHAIIPABIICHHOE Pa3BUTUE BHYTPEHHEN
[MO3UIMY JTMYHOCTH HA OCHOBE JTyXOBHO-
HPABCTBEHHBIX LIECHHOCTEN Hapoa0B Poccuiickon
Denepanny, ICTOPUYECKUX U HALIMOHAIBHO-
KyJIbTYPHBIX TPaAULIUN, JOPMUPOBAHUE CHCTEMBI
3HAYMMBIX [[EHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AHTHUKOPPYIILIMOHHOTO MUPOBO33PEHMUS,
MMPAaBOCO3HAHUS, YKOJIOTUYECKOUN KYJIbTYPHI,
CIIOCOOHOCTH CTaBHUTH LI U CTPOUTH )KU3HEHHBIE
[UIAHEL,

B gacTtu I'pa’xIaHCKOI'0 BOCIIUTAHU A

- YMETh pelIaTh TEKCTOBBIC 33]]a4l Pa3HBIX TUIOB (B TOM YHCIE
Ha MPOLICHTHI, 10JIM U YaCTH, Ha JIBUKEHHE, padOTy, CTOUMOCTD
TOBapOB U YCIYT, HAJIOTH, 33/1a4i U3 00JIaCTH yIpaBICHUS
ITUYHBIMA U CEMEMHBIMU (PTHAHCAMU); COCTABIIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33]1a4H,
MCCIIEIOBATh MOJIyYEHHOE PELIeHUE U OLIEHUBATh
[PaBIONI0100HOCTh PE3YJIbTATOB;

- *ymems onepuposamo nonamusMU: onpeodeieHue, akcuomd,
meopema, creocmaue, c80UCmME0, NPU3HAK, 00KA3amMenbCmeo,
pasHOCUTIbHBLE YOPMYTUPOSKU, YMemb Popmyauposams
0Opamuoe u nPOMUBONONONACHOE YMBEPIHCOEHUE, NPUBOOUMb
npuMepsl U KOHMPRPUMEDPDL, UCNOTIL308AMb MEMOO

Mamemamuyeckoll quyKL;uu; npoeo@umb 00Ka3amesibHble




- OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX MPAaB U
00s13aHHOCTEN, YBaKCHHUE 3aKOHA U IIPABOIIOPSJIKA;
- IPUHATHE TPAJULIUOHHBIX HAlIMOHAIbHBIX,
00111€YEeIIOBEUECKUX TYMAaHUCTUYECKUX U
IEMOKpPATUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IIPOTHUBOCTOSITh UJIEOJIOTHUU
PKCTpeMH3Ma, HallMOHAIN3Ma, KceHo(hoouu,
IUCKPUMHHAIMU 110 COLUAIbHBIM, PETUTHO3HBIM,
[PacOBBIM, HALIMOHAJIbHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JICSTEIbHOCTD B
MHTEpecax rpaKIaHCKOro 00IIeCTBa, y4acTBOBATh B
caMOyTIpaBJICHUH B 00111e00pa30BaTeIbHOM
OpraHU3aly U JIETCKO-IOHOILIECKUX OpraHu3alusix;
- YMEHUE B3aUMO/JICHCTBOBATH C COLIMATIbHBIMU
MHCTUTYTaMHU B COOTBETCTBUHU C UX (DYHKIUAMU U
Ha3HAYCHHUEM;

- TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU
eATeIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHUS:

- chopMUPOBAHHOCTH POCCUNUCKON IPaKIaHCKOM
VJICHTUYHOCTH, IATPUOTU3MA, YBAXKEHUS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTH nepea PoauHoi,
FOPIOCTH 3a CBOM Kpal, CBOXO PoauHy, CBOM SA3BIK U
KYJIbTYPY, IPOIILJIOE U HACTOSAIIEE
MHOTOHAaLlMOHAJIBHOTO Hapoaa Poccuuy;

- IEHHOCTHOE OTHONIEHUE K TOCYJapCTBEHHBIM
CHMBOJIAM, ICTOPUYECKOMY U IPUPOTHOMY
HACJIEIUI0, TaMSITHUKaM, TPaaulsIM HApOJIOB
Poccun, noctuxenusam Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSX U TPYAE;

- uaeitHas yOexKIeHHOCTh, TOTOBHOCTD K CITY>KEHUIO
1 3aiuTe OTedyecTBa, OTBETCTBEHHOCTD 32 €T0
Ccynp0y;

paccysicoenus npu peuwtenuu 3a0ai, OYeHU8AMb 10SULECKYHO
NPAUILHOCIb PACCYHCOCHU,

- *ymemuv c60600HO OnepupoBamMs NOHAMUIMU:
nociedosamenbHOCMb, apughmemuieckas npoepeccus,
ceomempuueckas npoepeccusi, 6eCKOHeuHo Yoblearowas
ceomempuieckas npozpeccuss; ymems 3a0a6ams
nociedosamenbHOCMU, 6 MOM YUCe ¢ NOMOWbIO PEKYPPEHMHbIX
popmyn;

- *ymemu 6olOUpamev no0XoosauuLl Memoo OJisi peueHus 3a0adu,
NOHUMAHUE 3HAYUMOCMU MAMEMAMUKU 8 U3YYeHUU NPUPOOHBIX U
00U eCMBEeHHBIX NPOYECCO8 U SGIEHULL, YMeMmb PACNO3ZHABAND
nposieieHue 3aKOH08 MAMeMamuKy 8 UCKYCCmee, YMems
NpUBOOUMb NPUMEPHL MAMEMAMUYECKUX OMKPLIMULL POCCULICKOU
U MUPOBOT MAMEMAMUYECKOU HAYKU




OCBOCHHBIE 00YUYaAIOIIMMHUCS MEKIPEIMETHBIE
MOHSATHUS U YHUBEPCAJIbHbIC yueOHbIe JeHCTBUS
(perynsTUBHBIE, 1I03HABATEIIbHbIE,
KOMMYHHKATHBHBIE);

- CIOCOOHOCTB MX MCIIOJIb30BaHUS B
[103HABATEJILHON U COLIMAJIBHON ITPAKTHKE,
TOTOBHOCTB K CAMOCTOSITEIBHOMY INIAHUPOBAHUIO U
OCYILIECTBIICHUIO yU€OHOMU AESITEIbHOCTH,
OpraHu3alyi yueOHOro COTpyIHUYECTBa C
[earornyeCKuMI pabOTHUKAMU U CBEPCTHUKAMU, K
Y4acTHIO B IOCTPOCHUH MHAUBUAYAIBHON
00pa30BaTebHON TPACKTOPUH;

- OBJIQJICHUE HABbIKAMH y4eOHO-
MCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM

e TEIIBHOCTH

OK 07. CoxeticTBOBaThH
COXPAHEHUIO OKpYXKaroLel
Cpelbl, pecypcocOepekeHuto,
MPUMEHSTh 3HAHUS 00
M3MEHCHHMH KIMMAaTa,
[TPUHIIUIIBI OEPEKITHUBOTO
[IPOU3BOJICTBA, 3()PEKTUBHO
IEICTBOBATH B YPE3BbIYANHBIX
CUTYyaIUsX

- HE IPUHUMATh AEUCTBUS, IPUHOCAIINE BPE]
OKpYXKarolleu cpene;

- YMETb POTHO3UPOBATH HEOIATONIPUSITHBIE
HKOJIOTHUECKUE TIOCIIEACTBUS NTPEANIPUHIMAEMBIX
[IEHCTBHM, IPEAOTBPAILLATh UX;

- PacIIUPUTDH ONBIT AESATEIBHOCTH YKOJIOTHUECKON
HAIPaBJIEHHOCTH;

- pa3pabaThIBaTh IUIAH PEIIEHUs MPOOIEMBI C
Y4ETOM aHaJIn3a UMEIOIINXCSl MaTepUaibHbIX U
HEMaTEpUAIbHBIX PECYPCOB;

- OCYLIECTBJIATH LI€JICHAIIPaBICHHBII MTOUCK
[epeHoca CpesiCTB U Croco00B JIeHCTBUS B
MpoQeCCHOHATIBHYIO CPEy;

- YMETh IEPEHOCUTD 3HAHUS B IIO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KUZHECATEIbHOCTH;

- Ipe/IJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C
MO3UI[MN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON

BHAYMMOCTH

- YMETh ONEPUPOBATH MOHATHAMU: (DYHKIINS, HETIPEPHIBHAS
(byHKIUS, TPOU3BOIHASA, IEPBOOOpa3Hasi, ONpeaeICHHbIN
MHTETpall; yMETh HAXOIUTh IPOU3BOHbBIE DJIEMEHTAPHBIX
(YHKLIMH, UCTIONB3YsI CIIPABOYHbIE MaTepHallbl; UCCIIEA0BATh B
[IPOCTEHIINX CITydasiX QYHKIIMH Ha MOHOTOHHOCTb, HAXOUTh
Har0OJIbIINE M HAUMEHbIIINE 3HaYeHUs1 QYHKINN; CTPOUTh
rpadvKi MHOTOWIEHOB C UCIIOJIb30BAHKUEM amnmapara
MaTEMaTHYECKOT0 aHAJIN3a; IPUMEHSATH IPOU3BOIHYIO IIpU
pEIlIeHNH 3a]a4 Ha JIBM)KEHUE; pelaTh MPaKTUKO-
OpUEHTHPOBAHHBIE 3a/1a41 HAa HaUOOJIbIIINE U HAUMEHbBILINE
3HAYEHUS, HA HAX0X/IEHNE yTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONIEPUPOBATh MOHATUSAMU: ABH)KEHUE B IPOCTPAHCTBE,
M0100HbBIE PUTYPBHI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
ruIoIael moBepxHocTeil 1 00bEeMOB OJOOHBIX (PUTYD MIPU
pEIIeHNH 3a/1aY;

- YMETb BBIYUCIIATH TEOMETPUUECKUE BEIUUUHBI (AJIMHA, YO,
r1011a/1b, 00BEM, MJIOIIA/Ab TIOBEPXHOCTH ), HCTIONb3YsI U3YUEHHbIE

(bOpMYJIBI B METO b




- 1aBaTb OICHKY HOBbLIM CUTYallUsAM, BHOCUTDb
KOPPCKTHUBBI B ACATCIIbHOCTh, OLICHUBATDH
COOTBETCTBUEC PE3YJIbTATOB LEIAM

[TK 2.8. OcyiiecTBiIsTh -BJIaJICTh HaBBIKAMHU PACIIO3HABAHUSA W 3alIUTh] - YMETh HCIIOJIB30BaTh CBOMCTBA W TpaduKu (PYHKIUN 1JIs
MaTepUaIbHO-TEXHUYECKOEe  [MHPOpMAIK, HHPOPMAIMOHHOW  O€30MaCHOCTHIPCIICHUSI ypaBHEHUW, HEPABEHCTB W 3aJad C I[apaMeTpaMu;
o0OecrieueHrne TEXHUYECKOr0  TMYHOCTH 1300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PELICHHIM
00CITy>)KMBaHUS U PEMOHTA ypaBHEHU, HEPABEHCTB U UX CUCTEM.

CEIILCKOXO03AHMCTBEHHOMN
TEXHHUKU B OpraHU3allH.




OcBoenune coxepkanus yudeOHod mucturumael  OVY]I.07  Maremaruka
o0ecreunBaeT JOCTHKEHHUE CIAEAYIOINX JUYHOCTHBIX Pe3yJIbTATOB BOCIIUTAHUA:

JIP 7 - Oco3HaiOmMii MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA,
YBaXKAKOIINKA COOCTBEHHYIO M YYXKYIO YHUKQJIbHOCTh B PA3IMYHBIX CHUTYyalUsX, BO
BcexX (hopMax M BHJAX JIEATEIbHOCTH.

JIP 13 - T'oTOBBIIi COOTBETCTBOBATH OXXHJIAHHUSIM pabdOTOAATENICH: aKTHUBHBIM,
MPOEKTHO-MBICISIINH, 3((EKTUBHO B3aUMOJCHCTBYIOIIUNA M COTPYJHHUYAIOMIUNA C
KOJUIGKTUBOM, OCO3HAHHO BBINOJHSIOMUNA TpodeccuoHanbHble  TpeOOBaHMUS,
OTBETCTBEHHBIN,  NMYHKTyaJlbHbIM,  JUCHUIUIMHUPOBAHHBIN,  TPYJIO0JIIOOUBBINA,
KPUTUYECKU MBICIISIIINANA, IEMOHCTPUPYIOHIHH MpodheCcCUOHATBHYIO )KU3HECTOMKOCTb.

JIP 15 - T'oToBBIl K mNpodheCCHOHAIBPHOM KOHKYPEHIIMH W KOHCTPYKTHBHOM
peaKuuy Ha KPUTHKY.

JIP 18 - IlpuHumaronuid 1[ead W 3aJadud  Hay4YHO-TE€XHOJOTMYECKOTO,
SKOHOMHUYECKOTO, HWH(OPMAIMOHHOIO M COLUUOKYJIBTYpHOTO pa3Buths Poccum,
TOTOBBIN pabOTaTh HA UX JOCTUKEHUE.

1.5. KosinyecTBO 4acoB Ha OCBOEHHE MPOrpaMMbl Y4eOHOM AMCUUIIIMHBI:

00beM 00pa3oBaresibHON Harpy3ku — 340 yacoB, B TOM 4YHCIIE:

y4eOHOM Harpy3Ky BO B3aUMOJICUCTBUU C TIpenogaBareiieM — 328 yacos;

CaMOCTOSATENIbHON paboThl 00yYatoMIErocs — He MPexyCMOTPEHO.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0bem yueOHO TUCHHUILVINHBI U BUAbI y4e0HO padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPaAMMBbI IM CITATIJIMHbBI 340
OcHoBHOE coepxaHue 196
B T. U.:

TEOpPETUYECKOEe 00yUeHNE 168
MPAKTUYECKUE 3aHATHUS 18
B T.4. KOHTPOJIbHBIE Pa0OTHI 10
nabopaTopHbIC 3aHATHS 0
IIpodeccuonabHO-OpHEHTHPOBAHHOE CO/lePKaAHUE (COepKAHNe 132
NMPUKJIATHOTO0 MOJYJIAA)

TEOpeTUIECKOe 00yICHHE 32
MPAKTUYECKUE 3aHATHUS 100
nabopaTopHbIE 3aHATHUS 0
NuauBuayanbHbIA NPOEKT

IIpomexyTounas arrecTauus B GopMe 3K3aMeHa BO 2 ceMecTpe 12




2.2. TemaTu4eckuii IVIaH U coAepkanue y4eOHoi nucuumiuabl OY 1.07 MatemaTuka

HaumeHnoBanue pasaenos u Copep:xaHue yued0HOro MaTepuaJa (0CHOBHOE H NMPO(deccHOHAIHLHO-OPHEHTHPOBAHHOE), O0bem Dopmupyemble
TeM J1a00paTopHble M MPAKTHYECKHE 3aHATHS, TPUKJIATHOIM 4acoB KOMIETEeHIHH
Pa3nea 1. IToBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIbI 18 OK-01, OK-02, OK-
Tema 1.1 Ilens u 3amaun Copepxanne yaeOHOro Marepuaia 2 03, OK-04, OK-05,
MaTeMAaTHKH TIPU OCBOCHUU ba30BbIe 3HAHNS M YMEHUS II0 MaTEMATHKe B NPO(ECCHOHANBHOM M B MOBCETHEBHOM NESATEIBHOCTH. OK-06 OK-07
CHENHATBHOCTH KOMOMHUPOBAHHOE 3aHATHE K 2.8
Tema 1.2 YUncna u Beraucnenus. | Coaeprxanue yaeOHOro Marepuaia 2
BeipaskeHus u npeoOpa3oBaHus | J[eWCTBMA Haa TMOJOXKUTENbHBIMU W OTPHUIATENLHBIMU YHUCIaMH, OOBIKHOBEHHBIMH M IECATHYHBIMU
JIpoOsSMHU.
JlelicTBus co cTeneHs MU, (JOPMYJIIbl COKPAIIEHHOTO YMHOXKEHHSI.
KoMOUHHpOBaHHOE 3aHITHE
Tema 1.3. 'eomeTpus Ha IIpodeccuonalbHO-0PHEHTHPOBAHHOE COep:KaHNe (CoiepKaHNe MPUKJIATHOTO MOIYJIsI) 6
TIIOCKOCTH Busr miockux GUryp v uX III0IIA b,
[IpakTHKO-OpHEHTHPOBAaHHBIE 331aYH B Kypce T€OMETPUH Ha TNIOCKOCTH
KoMOUHHpOBaHHOE 3aHTHE
Tema 1.4 [IpouieHTHBIE Copepxanne yueOHOro Marepuaia 2
BBIYUCJIICHUS HpOCTLIe MPOLECHTLI, Pa3HbIC CHOCO6I)I uXx Beruncienus. CaoKHbIE ITPOLUCHTHI
[IpakTHyeckoe 3aHsTHE
Tema 1.5 YpaBueHus u Copepxanne yueOHOro Marepuaia 4
HepaBeHCTBa. CHCTEMBI JIuneitnsle, KBagpaTHbIC, APOOHO-TMHEHHBIC ypaBHEHUS U HepaBeHCTBA. CIIOCOOBI peIIeHHs CHCTEM
YPAaBHEHUH U HEPABEHCTB JTUHEeHHBIX ypaBHeHUH. [TonaTus: matpuna 2x2 u 3x3, onpenenurens Matpuisl. Meron INaycca. CuctemMsl
HEJIMHEHHBIX ypaBHeHUI. CHCTEeMbI HEPABEHCTB
KoMOuHMpOoBaHHOE 3aHATHE
Tema 1.6 BxogHOM KOHTPOIH Cojeprxanue y4eOHOTro MaTepuaia 2
Beruncienus u mpeoOpazoBaHus. Y paBHeHHUsl M HepaBeHCTBa. [ eoMeTpusl Ha II0OCKOCTH
KonrposbHas padota
Pasnes 2 TlpsiMble ¥ NJIOCKOCTH B POCTPAHCTBE 20 OK-01, OK-03, OK-
Tema 2.1. OcHoBHble oHATHA | CozeprkaHue yueOHOro MaTepuaia 2 04, OK-07
crepeoMerpun. Pacnionoxenune | Ilpeamer crepeomerpun. OCHOBHBIC MOHATHUS (TOYKa, MpsMasi, MIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIC IK 2.8
NPSMBIX U TUIOCKOCTEH akcuoMbl ctepeomerpur. Ilepecekaroyecs, napajieibHble M CKpeuuBaromuecs npsimble. [IpusHak u
CBOMCTBO CKpenuBarmuxcs npsaMbeix. OCHOBHBIE IPOCTPAHCTBEHHbIE (PUTYPEI.
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.2. [TapannensHOCTD Copepxanre yaeOHOT0 MaTepuaia 4

MPSIMBIX, MPSIMOMN H TUIOCKOCTH,
IUIOCKOCTEH

[MapannensHpie TpsiMass u  miockocTe. Ompenenenue. [Ipusznak. ColicTBa (C JI0OKa3aTEIbCTBOM).
[MapannensHbie miockoctu. Onpenenenne. [Ipn3znak. CoiicTBa (¢ mokasarenscTBoM). TeTpasap H ero
anemenThl. Ilapamnenenunen m ero sineMeHThl. CBOHCTBAa HPOTHBOIOJIOKHBIX TpaHEW W JUaroHaieu
napautenenunena. [loctpoenne ceuennid. Pemenue 3amau.

KOM6I/IHI/IpOBaHHO€ 3aHATUC
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Tema 2.3. [lepneHIUKYIAPHOCTD
MPSIMBIX, MPSIMOM U TUIOCKOCTH,
IJIOCKOCTEHN

Copepxanne yaeOHOro MaTrepuaia

[MepnenaukynspHeie mnpsmble. [lapamiensHble NpsMble, NEPIEHANKYISIPHBIE K IUIOCKOCTH. IIpm3HaK
NEePNeHAUKYJIAPHOCTH MNpsMOM M IIOCKOCcTU. JlokazaTenscTBO. IlepmeHAMKynsp M HaKJIOHHas.
IlepnennukynsapHsle miockoctu. [Ipu3Hak nepneHANKyIIpHOCTH IUIOCKOCTeH. Jloka3aTenbCTBO.
PaccTosiHUSI B IpOCTpaHCTBE

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 2.4. Teopema o Tpex CopneprxaHue y4eOHOr0 MaTepHuaia 4
HEPICHANKYIApax Teopema 0 Tpex TepIeHANKYIApax. JIoKa3aTelsCTBO. YTOJI MEKIY MPAMOM W TUIOCKOCTBIO. YTOI MEXIY
IJIOCKOCTSIMU
KoMOuHMpOBaHHOE 3aHATHE
Tewma 2.5. [apannensHele, ITpodeccuoHaIbHO-OPUEHTHPOBAHHOE co/lep:KaHue (coAepKaHNe NMPUKJIATHOT0 MOAYJIs) 6
NepIeHIUKYIIpHBIC, AKCHOMBI cTepeoMeTpur. IlepneHauKyIspHOCTh NPSAMOM M IUIOCKOCTH, NMapalyIeIbHOCTh ABYX MPSIMBIX,
CKpelUBaroIuecs MpsiMbIe MEePIECHIMKYISIPHBIX TUNIOCKOCTH, EPIEHIUKYISIPHOCTD MIOCKOCTEH
KoMOMHHpOBaHHOE 3aHITHE
Tema 2.6. Pemmenue 3agau. CojiepkaHue y4eOHOro Marepuaia 2
[IpsiMbIe U MIIOCKOCTH B PacrnonoxkeHne mOpsAMBIX M IUIOCKOCTEH B TNpPOCTpaHCTBE. l[lepneHAMKyISIpHOCTh M MapauIeIbHOCTh
MIPOCTPAHCTBE MPSIMBIX M IIocKocTell. CKpeIyBaronmecs npsmbie
KonrposbHas padbora
Paznea 3. KoopanHATBI U BEKTOPBI 24 OK-02, OK-03, OK-
Tema 3.1 JlexkapToBEI ConeprkaHue yueOHOro MaTepHuaja 4 04, OK-07
KOOpAHUHATHI B IPOCTPAHCTBE. JekapToBbl koopnuHaThl B mpocTpaHcTBe. [Ipocreiimue 3amaun B koopauHaTax. PacctosiHue mexny IK 2.8
Paccrosnue mexay 1Byms JIByMs TOYKaMH, KOOPJMHATHI CePEAUHBI OTpe3Ka
Toukamu. KoopanHaTsl KomOuHMpOBaHHOE 3aHsTHE
CepelMHbl OTpe3Ka
Tema 3.2 Bekrops! B Conepxanne yueOHOTO MaTepuaia 4
POCTPAHCTBEC. Bextoper B mpoctpaHcTBe. CrokeHHE M BBIYMTAaHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
KommnanapHbie BEKTOPBI.
KoMOuHHpOBaHHOE 3aHSTHE
Tema 3.3 Yron mexy Copepxanrie yaeOHOT0 MaTepuaia 4
BekTopamu. CKasipHOe CkassipHOE TIpOM3BEJICHHE BEKTOPOB. Pa3nojkeHHEe BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
MpOM3BCICHUC BCKTOPOB KoopanHaTsl BeKTOpa, CKaIipHOE MPON3BEICHHE BEKTOPOB B KOOPAMHATAX, YTOJI MEKAY BEKTOPAMHU, YTOJI
MEXJly MpSMON M IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMH. YpaBHEHHE IUIOCKOCTH. |'eoMeTpuyeckuit
CMBICJI OTIpeAeNuTeNs 2X2
KoMOuHMpOBaHHOE 3aHATHE
Tewma 3.4 [IpakTuko- IIpodeccuoHaIbHO-OPUEHTUPOBAHHOE CO/lepKaHue (CoAepKaHNe MPUKJIATHOT0 MOAYJIs) 10
OPHUEHTUPOBAHHBIC 3aJ1a4M HA KoopaunatHast miockocTh. BelumciieHne paccTosHMM W 1uionaieil Ha miockoctd. KonmuecTBeHHbIE
KOOPAWHATHOM IIOCKOCTH pacyeThl
IIpakTudeckoe 3aHsTUE
Tewma 3.5 Pemenue 3amaq. Copeprkanue yaeOHOro MaTepuaia 2

KoopmuHaTsl 1 BEKTOPHI

JlexapToBBI KOOPAWHATHI B IPOCTpaHCTBE. BekTops! B mpocTpaHcTBe. ClI0KEHUE W BRIYUTAHHE BEKTOPOB.
YMHOKEHHEe BekTopa Ha umcno. KomiuraHapHble BeKTOpHl. CKalsipHOE MPOM3BEACHHE BEKTOPOB.




Paznoxxenne BekTOpa IO TpEeM HEKOMIUIAHAPHBIM BekTopam. llpocreimime 3amadyd B KOOpAHHATAX.
KoopnunaTtel BekTOpa, pacCcTOSHUE MEXKAY TOYKaMU, KOOPIAMHATHI CEPEAMHBI OTpe3Ka, CKaIspHOE
MIPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YrOJl MEXAy BEKTOpPaMM, YTOJl MEXAy MPSIMON M IIOCKOCTHIO,
YTOJI MEXAY IIOCKOCTSIMH

KonrponbHas padora

Pa3nen 4. OcHoBBI TpUroHoMeTpuH. Tpuronomerpuyeckne pyHKIuM 40
Tema 4.1 Tpuronomerpuueckue | Conepxanue yd4eOHOTO MaTepuaia 2
(yHKIMH TPOU3BOJILHOTO YINa, | Pamuanmas Mepa yriaa. [ToBOpoT TOUKM BOKpYr Hadama koopawHat. OmperenieHue CHHyca, KOCHHYyca,
uucna. Pajiuannas v rpajlyCHasl | TaHreHca M KOTaHTeHca. 3HAKH CHHYCa, KOCHHYCA, TAHTCHCA U KOTAHTEHCA MO YeTBEPTAM. 3aBUCHMOCTD
Mepa yria MEX]y CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT€HCOM OJHOTO M TOTO K€ yria
KomOnnmpoBanHOe 3aHsATHE
Tewma 4.2 OcHOBHBIE Coneprxanne yueOHOTO MaTepHraia 4
TPUTOHOMETPUYIECKHE Tpuronomerpuueckne Toxkaectsa. CHHyC, KOCHHYC, TAHT€HC M KOTAHTE€HC YIJIOB O KU - 0. DopMyisl
TOXKAECTBA. IIPUBEICHHS
DopMyJIbl IPUBEACHHUS KomOnnmpoBanHOE 3aHATHE
Tema 4.3 Cunyc, KOCHHYC, Coneprxanne yueOHOTO MaTepHraja 4
TaHI€HC CYMMBI U Pa3HOCTH CymMa 1 pa3HOCTh cuHycOB. CyMMa U pa3HOCTh KOCMHYCOB. CHHYC ¥ KOCHMHYC JIBOHHOTO yria. ®opmyIs
ABYX YIJIOB MOJIOBMHHOTO yria. [IpeoOpa3oBaHHs CyMMBI TPUTOHOMETPHUYECKMX (yHKIMII B TNpoW3BENCHHE H
CuHyc 1 KOCHHYC JIBOMHOTO NIPOM3BEACHUSI B CyMMYy. BBIpa’keHHME TPHUTOHOMETPHYECKMX (YHKIHH 4Yepe3 TaHIeHC IT0JIOBUHHOTO
yrna. @opMyIibl MOJOBUHHOTO | aprymenTa. [IpeoGpa3oBaHust IPOCTEHIINX TPHTOHOMETPHYECKHUX BBIPAXKEHHI
yria KomOnnmpoBaHHOE 3aHATHE
Tema 4.4 OyHkuMH, UX Coneprxanne yueOHOTO MaTepHraia 4
ceoiictBa. CriocoObI 3a/1anus OOmacTp omnpeneneHUss W MHOXKECTBO 3HaueHMH (yHKumid. UYETHOCTH, HEYETHOCTH, NEPHOIUYHOCTD
¢byHKIHMH ¢ysakuuii. Crioco0bl 3a1aHust PyHKITHI
KoMmOnHMpOBaHHOE 3aHsTHE
Tewma 4.5 Tpuronomerpuueckue | ConepxaHue y4eOHOTO MaTepuana 4
(QyHKIMH, MX CBOMCTBA K OOnacTb onpesieneHus 1 MHOXKECTBO 3HAYSHUI TPUrOHOMETpUUeckuX (yHKIuA. YETHOCTh, HEYETHOCTD,
rpapuku. [IpeoGpasosanne MIEPUOANYHOCTH TPUTOHOMETpHYeCcKHX QyHKunil. CBoiicTBa M rpadukn QyHKINH y = COS X, y =Sin X, y =
rpa)MKoB TPHTOHOMETPHYECKUX | tg X, y = ctg X. CIKaThe U pacTshkeHHe rpaguKOB TPUTOHOMETPUYECKUX (DYHKIIHIA.
Gynxumi [TpeobpazoBanue rpa)MKOB TPUTOHOMETPHUYECKUX (QYHKITHH
KoMmOnHMpOBaHHOE 3aHsTHE
Tema 4.7 Onucanue IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coAepKaHue NPUKJIATHOIO MOAYJIsI) 6
IPOU3BOJICTBEHHEIX MporieccoB | Mcmonp3oBaHHE CBOMCTB TPUTOHOMETPUYECKHX (PYHKIMI B poheccCHOHANIbHBIX 3a1auax
C noMompI0 rpadukoB GyHKIMM | KoMOMHHpOBaHHOE 3aHATHE
Tema 4.8 O6parHble IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE CO/IePKaHNe (coAepKaHue MPHUKJIAIHOT0 MOAYJIA) 4
TpUroHomeTpuueckue yHkuuu | O6parsbie TpuroHoMerpudeckue GyHkuuu. Ux cBoiictBa u rpaduku. Mcnoap30BaHue CBOUCTB 00paTHBIX
TPUTOHOMETpUYECKHX (PyHKIMIT B IpoheccnoHalIbHBIX 3a1auax
KoMmOnHMpOBaHHOE 3aHsTHE
Tema 4.9 Tpuronomerpuueckue | ComepkaHue yueOHOro MaTepuana 6

YpaBHCHUSA U HEPABCHCTBA

VYpaBHeHne cos X = a. YpaBHeHHMe sin X = a. YpaBHeHMe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUI OCHOBHBIX THIOB: MPOCTEHIINE TPUTOHOMETPUUECKUE YPABHEHUS,

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06 OK-07
IIK 2.8




CBOIAINHECA K KBaAPaTHBIM, PEIIACMBIC PA3JIOKCHUEM HA MHOXKUTCIIN, OAHOPOIHBIC.
HpOCTefIIlIPIe TPUTOHOMETPUYCCKHC HCPABCHCTBA

KOM6I/IHI/[p0BaHHOG 3aHATUC

Tema 4.10 Cuctemsl CojeprkaHue yueOHOro MaTepuaia 4
TPUTOHOMETPUYECKHUX CucTeMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHHUH
YpaBHCHUM KoMOMHUpOBaHHOE 3aHsTHE
Tewma 4.11 Pemenue 3agad. Copeprxanue yueOHOro MaTepuaia 2
OCHOBBI TPUTOHOMETPHHU. [IpeoOpa3oBaHMe TPUTOHOMETPUYECKHX BBIPDAKECHUH. PelleHne TPUrOHOMETPUYECKUX YpPaBHEHHH W
Tpuronomerpuueckie QyHKINN | HEPABEHCTB B TOM YKCIIE C UCIIOJIb30BAHUEM CBOMCTB (DyHKIIMIA.
KonrposbHas padbora
Pa3znen 5. KommjiekcHble Yncia 10 OK-01, OK-02, OK-
Tema 5.1 KommekcHole uncna | ConeprkaHue y4eOHOro MarepHaia 4 03, OK-04, OK-05,
IMonsTHE KOMIUIEKCHOTO Yrcia. CONpshKEHHbIE KOMIUIEKCHBIE YUCIIA, MOLYJIb M APTYMEHT KOMILIEKCHOTO OK-06 OK-07
yrciaa. Popma 3amucu KOMIUIEKCHOTO 4Hcia (reoMeTpudeckas, TpPUTOHOMETpHUEecKasi, ajaredpanyeckas). IK 2.8
Apudmernyeckue NeHCTBHSI C KOMIICKCHBIMH YHCIIAMH
KoMOUHHpOBaHHOE 3aHITHE
Tema 5.2 [Ipumenenue IIpodeccuoHATBEHO-OPMEHTHPOBAHHOE CO/IepkaHNe (coaep:KaHue MPUKJIATHOT0 MOAYJIs) 6
KOMIIICKCHBIX YHCEN B BrImonHeHne pacyeToB C IOMOIIbI0 KOMIUIEKCHBIX 4Hceld. [IpuMepsl HMCHOIB30BaHUS KOMILIEKCHBIX
podeCCHOHANBHBIX 33/1a4ax grcen
[IpakTHyeckoe 3aHATHE
Pasnea 6. [lpousBoanasi pyHKIMM, €€ IPUMEHEHHE 44 OK-01, OK-02, OK-
Tema 6.1 ITonsTue ConeprkaHue yueOHOro MaTepHuaja 4 03, OK-04, OK-05,
pou3BoIHONH. DopMyIIbl U OmnpesieneHne  YKMCIOBOW  MOCIHENOBATENLHOCTH W CrocoObl  ee  3amanus. CBOMCTBA  YKMCIIOBBIX OK-06 OK-07
npasuia quddepeHnnposanus | mociexoBarenpHocTedl.  OmpepeneHue mpeneia  IIOCISIOBATENBHOCTH.  BBIYHCICHHE — OPEIENoB IIK 2.8
nocienoBarensHocTel. [Ipenen ¢pyHknmn Ha OeckoHeuHoctu. [Ipenen ¢ynknum B Touke. [IpupareHue
aprymenTa. Ilpupamenne QyHKimuu. 3ajaun, NPUBOASAIIME K MOHATHIO Npon3BoaHOH. OmpeneneHue
[IPOU3BOJIHOMN. AJITOPUTM OTBICKAHUSI IPOU3BOAHOM
KomOnHMpOBaHHOE 3aHsTHE
Tema 6.2 [IpousBonusie cymmsl, | ComepxaHue y9eOHOTO MaTepuana 4
Pa3sHOCTH ITPOU3BECHNS, Dopmynsl quddepennuposanust. [pasuia audpepeHnpoBanus
9aCTHOTO KomOnHMpOBaHHOE 3aHsTHE
Tema 6.3 [IpousBoHbIE Copnepxanne yueOHOTO MaTepraia 4
TpUroHOMeTpHueckuX QyHKIMH. | OnpenencHue CIOXHOW (QyHKUMH. [IpoW3BOAHAs TpHUTOHOMETpUuecKux (yHKumit. I[IpousBomgHast
IIpousBonHas ClOXKHOU CIOKHOH QyHKIHH
bynximm KoMmOnHMpOBaHHOE 3aHsTHE
Tema 6.4 Ilonsitue o Cojeprxanne yueOHOro MaTepuaia 4
HETIPEPBHIBHOCTH (DY HKIIHN. [onsarue HenpepriBHOI ¢yHKINN. CBO¥cTBa HenmpephIBHON (pyHKIMH. CBSI3b MEXIY HENIPEPHIBHOCTHIO U
Meron uHTepBaioB nuddepeHnnpyeMOoCThIO (PYHKITMH B TOUKE. ANTOPUTM PELICHUS HEPABCHCTB METOIOM HHTEPBAJIOB
KoMOuHMpoOBaHHOE 3aHATHE
Tema 6.5 T'eomerpuueckuii u Cojeprxkanue yueOHOro MaTepuaia 4

(hu3nIeCKuil CMBICI

['eoMeTpryecKuil CMBICII TPOW3BOJHOM (YHKIMHM — YIIOBOH KO3()(HUIMEHT KacaTelbHOW K Tpaduky




TIPOU3BOTHOM

(yHKIIMU B TOYKE. YpaBHEHHE KacaTelIbHOH K rpaduky (yHKIUH. AJTOPUTM COCTABJICHHS ypaBHEHUS
KacaresbHOH K rpaduky ¢pyHkumn y=f(x)

KOM6I/IHI/[p0BaHHOG 3aHATUC

Tema 6.6 ®usuueckuii cmeicn | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIePKaAHMe (coAep:KaHHe MPUKIATHOT0 MOTYJIs) 6
IIPOU3BOJHOMU B dusnueckuil (MexaHUUECKUil) CMBICT MPOU3BOAHOI — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’
NpoQecCHOHATBHBIX 3a/1a4axX (t)
KoMOMHUpOBaHHOE 3aHsTHE
Tema 6.7 MOHOTOHHOCTb CojeprkaHue y4eOHOro MaTepuaia 2
¢yukuun. Toukn skcTpemyma. | Bospacranne W yObiBaHHe (YHKIMH, COOTBETCTBHE BO3PacTaHHsi W yObIBaHUA (YHKIMH 3HAKY
Hccnenopanne Qynkimii n npou3BogHON. IToHATHE NPOU3BOAHON BBICIIETO INOPSAKA, COOTBETCTBUE 3HAKA BTOPOM IIPOU3BOJHOM
TIOCTPOEHHUE rpa(HKoB BBIITYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajayd Ha MaKCUMyM W MUHUMYM. [loHsTue
ACHMIITOTHI, CIIOCOOBI X ONpe/esieHnsl. AJTOPUTM UCCIIe0BaHHs (QYHKINU U MOCTPOSHHMS e rpaduka ¢
MOMOLIBI0 MPOU3BOAHON. JlpoOHO-nMHelHas GyHKims. VccnenoBaHue (DyHKUMM Ha MOHOTOHHOCTH M
MIOCTPOEHHE TPaHUKOB.
KomOnHMpOBaHHOE 3aHTHE
Tema 6.8 Haubomnsiee u IIpodeccuoHaTILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (cojep:KaHue NPUKJIATHOI0 MOIYJIsI) 4
HaMMEHBIIIEE 3HAUYCHHS HaxoxneHne HanOoIbIIero 1 HAaMMEHbILEro 3Ha4YeHUH QyHKINH, TOCTpOeHUE IPa)UKOB MHOTOUIICHOB C
¢$yHKIIIH HCIONB30BaHUEM aNmapara MaTeMaTHYECKOTO aHaIu3a
KomOnHMpOBaHHOE 3aHITHE
Tema 6.9 Haxoxzaenue IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (copep:KaHue NPUKJIATHOT0 MOTYJIsT) 10
ONTHMAIILHOTO PE3YyJIbTaTa C HaumeHbliiee 1 HauboubIee 3HaUeHUE (QYHKIIMN
TIOMOIIIBIO POM3BOJHOM B IIpakTuueckoe 3aHsaTue
MPaKTUYECKUX 33Ja4ax
Tema 6.10 Pemenne 3anau. ConiepkaHue y4eOHOro Marepuaia 2
Ipownssoanas pynKmuy, €€ @opmynsl ¥ npaBwia auddepennmpoBanus. MccnepoBanne ¢GYHKIOUH C MTOMONIGIO IPOM3BOJHOM.
IIPUMEHEHNE HawnGonbliee v HanMeHblee 3HaueHNs! PyHKINI
KonrponbHas padbora
Paspgen 7. MHOrOrpaHHHUKH M Tesla BPaIllCHHUS 42 OK-01, OK-02, OK-
Tema 7.1 Bepiunbl, pebpa, CogepskaHue yueGHOro MaTepuaia 2 03, OK-04, OK-05,
TpaHu MHOTOIpaHHMKA ITonarue MHororpanHuka. Ero snemeHTsl: BepiIuHbl, pedpa, rpanu. /luaronans. Cedenue. Beimyknbie n OK-07
HEBBIITYKJIbIe MHOTOTPaHHHUKH 1K 2.8
KomOnHMpOBaHHOE 3aHsTHE
Tema 7.2 Ilpusma, ee Copepxanrie yaeOHOT0 MaTepuaia 2
COCTaBJIAIOIINE, CEYCHUE. [onsarue mpusmel. Ee ocHoBaHmMs u OokoBbIe TpaHW. Bricota mpusmel. IIpsmas u HakJIOHHas mpu3Ma.
[psimas v paBunbHas npusMel | [IpaswisHas npusma. Be ceuenme
KoMOuHMpOBaHHOE 3aHATHE
Tema 7.3 IMapamnenenunen, ky6. | Coaepxanue yaeOHOTo MaTepraia 2
Ceuenue Ky0a, [Tapannenenumnen, cBoicTBa MPAMOYTOJIBHOTO Tapajuienenumnena, Kyo. Ceuenne Kyba, napaiesienumnena
HapaJuICJICIUIIE A KombOuumpoBanHoe 3aHsATHE
Tewma 7.4 [lupamuna, ee Coxepxanue yaeOHOTO MaTepHraa 2




COCTaBJIIOIIME, CEUCHHE.
[IpaBunbHas nupamua.
¥YceueHHas nupamuaa

[Mupamuna u ee >nementsl. Cedenne mupamuabl. [IpaBnibpHas mupamMuga. Y cedeHHAs THpaMuIa

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 7.5 bokoBas u moJiHas
MIOBEPXHOCTh MPU3MBI,
MTUPAMUJIBI

Conepkanne yueOHOTO MaTepuaia

[Touaags OOKOBOI M MOJHO MOBEPXHOCTH MTPU3MBI, TUPAMH/IBI

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 7.6 CummeTpus B KyOe,
napajuvieNienumnesae, mpusme,
nupamue

Conepxanne yueOHOrO MaTepuaia

CI/IMMeTpI/Iﬂ OTHOCHUTCJIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH. CI/IMMeTpI/Iﬂ B Ky6e, napajjiejaenumneac, npmusmMe,
IMpaMuac

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 7.7 Ilpumepsl cUMMETpHiA
B podeccuut

ITpodeccHonaILHO-OPHEHTHPOBAHHOE CO/IePsKaHNe (CoepKaHHe NPHKIATHOTO MOXYJIsT)

CuMMeTpHst B IPUPOIE, apXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTqucxoe 3aHATUC

Tewma 7.8 [IpaBunbHble
MHOTOTPAaHHHKH, UX CBOHCTBA

Coneprxanne yueOHOTO MaTepHrajia

IlonsTue IMPAaBHUJIBHOI'O MHOT'OI'pPaAHHHKA. CBoiicTBa IMPpaBHUJIbHBIX MHOT'OI'PAHHUKOB

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 7.9 Hununnp, ero
cocrasistroniue. Ceuenne
OUIAHAPA

Coneprxanne yueOHOTO MaTepHaia

Hunmuaap u ero sneMeHTsl. CeueHne IUTHHpa (TTapajuteIbHOS OCHOBAHMIO M OocH). Pa3zBepTka mumuHapa

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 7.10 Konyc, ero
cocrasisronme. Cedenue
KOHYca

ITpodeccuoHaIbHO-OPUEHTHPOBAHHOE co/iep:KaHue (CofepKaHue MPUKJIATHOT0 MOAYJIs)

KOHyc " ero 3jaeMeHThl. CedcHue KOHYCa (HapannenLHoe OCHOBAHUIO U MPOXOJAdlIee YCpe3 BCpH.[I/IHy),
KOHHUYCCKHEC CCUCHMUS. Pa3B€pTKa KOHYyCa

HpaKTqucxoe 3aHATUC

Tema 7.11 YceueHHbIl KOHYC.
CeueHne yCceuyeHHOTO KOHyca

Cojneprkanne y4eOHOr0 MaTepuania

Ycedennslif konyc. Ero odpasytomast u Beicota. CeueHne yceueHHOro KoHyca

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 7.12 Hlap u chepa, ux
CeUYeHHs

Cojeprkanne y4eOHOr0 MaTepuaia

[Hap u cdepa. BzaumHoe pacnonoxxeHne cdepsl 1 miockocTr. Cevyenne mapa, chepsl

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 7.13 Ilousatue 06 o0beMe
Tena. OTHoIEHnE 00BEMOB
mog00HEIX Tell. OObEMBI U

IUTOIIAIH TOBEPXHOCTEH Te

Cojeprkanne y4eOHOr0 MaTepuaia

[onsatne 00 oObeme Tema. OO0BeM Ky0a M TpAMOYTOJNBHOTO Tapamtenenumena. O0beM NPU3IMBI H
munrHApa. OTHOIIeHHe 00beMOB MOJIOOHBIX Tell. ['eoMeTpuueckuii CMBICI ONpenenuTeNst 3-ro mopsika.
OObembl HpamMuibl 1 KoHyca. O0bem mapa. [lnomanm mosepxHocreii Te.

KOM6HHHp0BaHHO€ 3aHATUC

Tema 7.14 KomOunaruu
MHOT'OTPAaHHHKOB U TEJ
BpaIICHHUS

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coAep:KaHue NPUKJIATHOT0 MOAYJIsI)

KOM6I/IHaHI/II/I ICOMETPUICCKUX TCJI

HpaKTI/I‘lCCKoe 3aHATUC

Tema 7.15 I'eomeTpudeckue
KOMOHMHAIIMY Ha IPAKTHUKE

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coAep:KaHue NPUKJIATHOT0 MOAYJIsI)

Vcnonb3oBaHue KOM6I/IHaIII/Iﬁ MHOTOIPAHHUKOB M TCJI BpALICHHS B IPAKTUKO-OPUCHTUPOBAHHBIX 3aJavdax

HpaKTI/I‘lCCKoe 3aHATUC




Tema 7.16 Pemenne 3amad. Copepxanne yaeOHOro MaTrepuaia 2
MHOTOrpaHHUKH U Tena OOBEMBI 1 IO HOBEPXHOCTH MHOTOTPAaHHUKOB U TEJI BPAICHUS
BpallleHHs [TpakTHyeckoe 3aHsITHE
Pasnen 8. [lepBoodpa3Hasi pyHKIMH, ee MPHUMEHEHUE 26 OK-01, OK-02, OK-
Tema 8.1 [lepBooOpazHas Coneprkanne yueOHOTO MaTepHaia 4 03, OK-04, OK-05,
¢ynxiuu. Ipasuna 3ajada O BOCCTAHOBIEHWH 3aKOHA JBIDKEHHS IO M3BECTHOH CKOPOCTH. IIOHATHE MHTErpHpPOBAHHSL. OK-06 OK-07
HaXOXK/IEHHUS NIEPBOOOPasHbIX | O3HAKOMIIEHHE C TIOHSATHEM MHTETPaIa U MepBooOpasHoil 1t GyHkimn y=f(x). Pemenue 3a1a4 Ha CBA3b IIK'2.3
nepBooOpa3HOH M €€ NPOW3BOJHOM, BBHIUMCICHUE IEepBOOOpasHOW Juisi naHHOW (yHKImMu. Tabiuma
(dopMyJI JUIs HaX0XKACHHsI NepBo0OpasHbIX. M3yueHne npaBmia BIYHUCICHHS IIEPBOOOPa3HOi
KoMmOnHMpOBaHHOE 3aHsTHE
Tema 8.2 [Tnomans CopneprxaHue yueOHOro MaTepuaia 2
KPUBOJIMHEHHOH Tpaneruy. 3agaun, NPUBOASIINE K MOHSITHIO ONIPEAEICHHOTO HHTErpalla — O BBIYHUCICHUH TUIOMAAH KPHBOIMHEHHOMN
@opmyna Herorona — JIelOHMLA | Tpameuuu, O IEpeMENIEHMM TOYKH. IlOHATHE ONpENENéHHOro HHTerpana. | eOMETpUYEecKHid U
(dusnveckuii CMBICI onpeesicHHOTo uuTerpana. ®opmyna Herorona— JleibHuia
KoMmOnHNpOBaHHOE 3aHsTHE
Tema 8.3 Heonpenenenuslii u Coneprxanne yueOHOTO MaTepHraia 4
OIPEIENCHHBIM HHTErPAIbI IlonATHE HEONIPEeAEIeHHOr0 UHTETpala
KomOuHHpOBaHHOE 3aHITHE
Tema 8.4 [TonsiTue 00 IIpodeccuoHANBHO-OPMEHTHPOBAHHOE CO/lepkaHNe (coaep:KaHue MPUKJIATHOT0 MOAYJI) 6
ONpPE/ICTICHHOM UHTErpasie Kak | ['eoMeTpHUeCKUil CMBICT ONPEAEICHHOr0 HHTerpaia
TLIOIIA/IN KPUBOJIMHEHHOM IIpakTuueckoe 3aHsATue
Tpanenuu
Tema 8.5 OnpeneneHHbIN IIpodeccuonaiLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coAepKaHue NPUKJIATHOT0 MOAYJIsI) 8
UHTETPaJI B XKU3HU I'eomeTprueckuii cMBICH onpeneneHHoro narerpana. @opmyna HetotoHa - JleioHuma.
Pemenue 3a1a4 Ha IpUMEHEHNE MHTETPaNA JUIS BEIYUCIECHHS (PH3UUYECKUX BEJIIMUUH U IUIOIIA/ICH
[TpakTHyeckoe 3aHsATHE
Tema 8.6 Pemenue 3anay. Copepxanrie yaeOHOT0 MaTepuaia 2
IlepBoobpasHas Gpynkuuy, ee ITepBooOpazHast pynkuuu. [IpaBuna HaxoxaeHUs IepBooOpa3HbIX. Ee mpuMeHneHne
HPUMEHCHHC IIpakTuueckoe 3aHsaTUE
Pa3nen 9. Crenenn u kopuu. CtenenHasi pyHkuust 10 OK-01, OK-02, OK-
Tema 9.1 Crenennas ¢pyukuus, | CopepxaHue y4eOHOro Marepuaia 2 03, OK-04, OK-05,
€€ CBOHCTEA [TonsTHE KOpHS N-OM CTENEHU U3 AEUCTBUTEIBHOIO yucia. OyHkuuun ¥ = rwl.."E WX CBOMCTBA U Tpa(uKH. OK-07
CBoiicTBa KOpHS N-Oi CTENCHH
KoMOuHMpOBaHHOE 3aHATHE
Tema 9.2 Copepxanrie yaeOHOT0 MaTepuaia 2
I[Tpeo6pasosanue Bepaxenuii ¢ | [TpeoGpasoBaHne HPPAIIMOHATBHBIX BBIPAKEHUH
KOPHAMH N-Oi CTENeHH KombOuumpoBanHoe 3aHsATHE
Tewma 9.3 CgoiictBa cteniern ¢ | Coneprkanue ydeOHOTO MaTepraia 2

panruoOHAJIbHBIM 1
HeﬁCTBHTeHBHBIM II0Ka3aTCIAMHU

[TonaTue creneHy ¢ TFOOBIM panroOHAIBHBIM MoKa3aTenaeM. CTerneHHbIe (GYHKINHI, UX CBOWCTBA M IpadiKu

KOM6HHHpOBaHHO€ 3aHATUC




Tema 9.4 Pemenue Copepxanrie yaeOHOTo MaTepuala 2
UPPAIMOHATILHBIX YPABHCHUN U | PaBHOCHJILHOCTD HMPPALMOHAJIBHBIX YPABHEHUH W HepaBeHCTB. MeToAbl MX pelueHus. PelueHue
HCPaBCHCTB HpPAIMOHAJILHBIX YPAaBHEHUI M HEPABEHCTB
KomOnnmpoBanHOe 3aHsATHE
Tema 9.5 CreneHu 1 KOPHH. Coneprkanne yueOHOTO MaTepHaia 2
Crenennas QyHKIHA Omnpenenerne creneHHON GyHKIMK. VIcTonp30BaHNe e CBONCTB IIPH PEIICHIH YPABHEHUH U HEPABECHCTB
[TpakTHyeckoe 3aHsTHE
Paznea 10. ITokazarejibHas GyHKIUSA 12 OK-01, OK-02, OK-
Tema 10.1 IToka3zarensHas CojeprkaHue y4eOHOro MaTepuaia 4 03, OK-04, OK-05,
(byHKIMS, ee CBOMCTBa CreneHb ¢ MPOU3BOJIBHBIM JICHCTBUTENBHBIM MOKa3aresieM. OnpeseneHne Moka3aTeJbHOH (QyHKINH, ee OK-07
CBOHCTBa U rpaduk. 3HAKOMCTBO C NMPUMEHEHHEM IOKa3aTeabHOW (QyHKUMHU. PeleHue moxasaresbHBIX
ypaBHCHHH (DYHKIIMOHATBHO-IPaUICCKAM METOIOM
KoMOUHHpOBaHHOE 3aHSTHE
Tema 10.2 Perenue Copepxanne yueOHOro Marepuaia 6
[I0Ka3aTeJIbHbIX YPABHECHUN U Pemenue mokasaTesbHBIX ypaBHEHUN METOJOM YPAaBHMBAHMS IOKa3aTesled, METOJAOM BBEICHUS HOBOU
HepaBeHCTB. CHCTEMBI NepeMeHHOH, (yHKIIMOHAIBHO-TpaduuecKuM MeToAoM. PellieHne noka3zaTebHBIX HEpaBEeHCTB. Penienue
MOKa3aTeIbHBIX yPaBHEHHH. CHCTEM NOKa3aTeIbHBIX ypaBHEHUH
KoMmOnHHpOBaHHOE 3aHsTHE
Tema 10.3 Pemenue 3amau. CopepxaHne y9eOHOro MaTepualia 2
INoxazarenpHas GpyHKINA Pemenre mokasaTesbHBIX ypaBHEHHH METOJIOM YPaBHHMBAHHS MOKa3aTeleld M METOJOM BBEICHHS HOBOU
IIepeMEHHOH. Pernienne noka3aTeIbHBIX HEPAaBEHCTB
[IpakTHyeckoe 3aHATHE
Pazjea 11. Jlorapudmel. Jlorapudpmudeckasi pyHkuus 18 OK-01, OK-02, OK-
Tewma 11.1 Jlorapudm uduca. Copepxanne yueOHOT0 MaTepuaia 2 03, OK-04, OK-05,
JecsaTHuHblil U HaTypanbHell | Jlorapudm uncna. JleCATUUIHBIN U HATYPATBHBIN JOrapuMBI, YUCIIO € OK-06 OK-07
sorapudMmpl, YUCIIO € KoMOUHHPOBaHHOE 3aHSITHE K28
Tema 11.2 CpoiicTBa Copepxannie yueOHOT0 MaTepuaia 2
norapupmoB. Onepanus Caotictga JiorapudmoB. Oneparus Jiorapudmuposanus. Jlorapudmuueckas GpyHKIHMs U ee CBOWCTBA
Jorapu(pMHUPOBAHUSI. KomOuHMpOBaHHOE 3aHsTHE
Jlorapudpmudeckas GpyHkuusi, ee
CBOMCTBa
Tema 11.3 Pemenue Cojeprxanue y4eOHOr0 MaTepHuaia 2
norapuMUUECKHX YPABHEHHH U | [onsiTe norapudMuueckoro ypasHenus. Oneparis TOTEHIMPOBAHMS. TPy OCHOBHBIX METOA PEIICHHs
HCPaBEHCTB norapu()MUUYECKUX  YPaBHEHUH: (QyHKIMOHAIBHO-Tpa(UUECKHH, METOJ MOTCHIHPOBAHHUSA, METOJ
BBEJICHHUsI HOBOM niepeMeHHo#. Jlorapudmudeckrne HepaBeHCTBA
KoMOuHMpoBaHHOE 3aHATHE
Tema 11.4 Cucremsr Copepxanne yaeOHOT0 MaTepuaia 2

JIOTapU(PMHUYECKUX YPaBHEHUI

AJNTOPUTM pPEIICHUS CUCTEMBI YpaBHEHHH. PaBHOCHIIBHOCTH JIoTapu(MHUECKUX YPaBHEHUH M HEPABESHCTB

KoMOuHMpOBaHHOE 3aHATHE




Tema 11.5 Jlorapudmer B
MPUPOJIC U TCXHUKE

IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/eP:KaHNe (coiepKaHue MPUKJIATHOT0 MOTYJIsI)

[Tpumenenwne gorapudma. Jlorapuhmudeckas cuupajib B mpupoje. Ee MaTeMaTndeckue cBOWCTBA

[IpakTuueckoe 3ansaTue

Tema 11.6 Pemenue 3anau. CojeprkaHue yueOHOro MaTepuaia 2
Jlorapudmsl. Jlorapudmudeckas | Jlorapudmuueckas GpyHkims. Pemenne npocreiimmx JorapuMUUECKUX YPAaBHEHHI
(byHKHI/ISI IIpakTHueckoe 3aHsATHE
Pa3nea 12. MHo:kecTBa. JjleMEHThI Teopuu rpados 12 OK-01, OK-02, OK-
Tema 12.1 MuoxectBa u rpadsr | CojeprkaHue yueOHOI0 MaTepuaia 4 03, OK-04, OK-05,
IMoustue MuOXkecTBa. [logmuokecTBO. Omepanuu ¢ MHOXecTBamu. [loustue rpada. Cessubiil rpad, OK-06 OK-07
JE€PEBO, LUK IPpad Ha MIOCKOCTH. IIK 2.8
KoMOUHHpPOBaHHOE 3aHTHE
Tema 12.2 Onepanuu ¢ IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (cojep:KaHue NPUKJIATHOI0 MOIYJIsI) 6
MHOKECTBAMU Omnepanuu ¢ MHOXKeCTBaMU. PelieHre npukiaHbIX 3a1a4y
[IpakTHyeckoe 3aHATHE
Tema 12.4 Pemenue 3agad. Copepxanne yueOHOro Marepuaia 2
MmuosxectBa, I'padsr 1 nx Onepanyu ¢ MHOKecTBaMH. OnMcaHue peabHbIX CUTYaIMii ¢ OMOLIBI0 MHOKecTB. [Ipumenenue rpagdos
IIPUMCHEHHE K PEIICHHIO 33/1a4
[TpakTHyeckoe 3aHsATHE
Pazneu 13. Di1ieMeHTHI KOMOMHATOPMKH, CTATUCTUKH M TEOPHH BePOSITHOCTEH 28 OK-01, OK-02, OK-
Tema 13.1 Ocuorable morsatuss | CopeprkaHue yaeOHOTO MaTepraa 4 03, OK-04, OK-05,
KOMOHHATOPHKH [lepecTaHOBKH, pa3MeNICHHUS], COUECTaHUSI. OKi'([)f( (;Ig_m
KomOnHMpoBaHHOE 3aHTHE. '
Tema 13.2 CobbITHE, Copepxanrie yaeOHOT0 MaTepuaia 4
BEPOATHOCTH COOBITHSL. CoBMecTHBIE M HECOBMECTHBIE COOBITHSA. TeopeMbl O BEpPOSITHOCTH CYMMBI COOBITHH. YcCIOBHas
CrioxeHne v yMHOKEHUE BEPOATHOCTH. 3aBUCHUMBIE M HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEPOATHOCTH MPOU3BEACHUS COOBITHI.
BEPOSITHOCTEH
KoMmOuHMpoBaHHOE 3aHATHE
Tema 13.3 BeposiTHOCTH B IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COJlepKaHue (CoAepKaHNe NMPUKJIATHOT0 MOAYJIs) 4
npodecCHOHANBHBIX 33/1a4ax OTHOCUTENbHAS YacToTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH. CTaTHCTHUYECKOE ONpe/esieHre
BeposiTHOCTH. OlleHKa BEPOSTHOCTH COOBITHS
IIpakTudeckoe 3aHsiTUE
Tema 13.4 luckpetHast IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE cO/lepKaHue (CoAepKaHNe MPUKJIATHOT0 MOAYJIsA) 4
cllyyaiiHasi BEJIMYKMHA, 3aKOH €€ | Buasl cnyualiHpix Benuuud. OnpesiefieHde NUCKPETHOU CIyYailHOM BENMYMHBL 3aKOH pachpeiesieHus
pacrnpeneneHus JMCKPETHOH cilydaiiHOM BeanuuHbl. Ee uncioBble XapaKTEpUCTUKH
IIpakTuueckoe 3aHsTUE
Tema 13.5 3agaun IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IepPKaHNe (CoaepKaHue NMPUKJIAJHOT0 MOAYJIA) 4

MaTeMaTHYSCKOU CTATUCTHKH

Bapuanuonnsiii psin. Ilommron wactor u ructorpamma. CTaTHCTUYECKHE XapaKTEPHCTHKH —psia
Ha0JII0JaeMBIX JaHHBIX

HpaKTI/I‘lCCKoe 3aHATUC




Tema 13.6 Cocrasiienune Tabnun | IpodeccnoHaIbHO-OPMEHTHPOBAHHOE Co/lep:kaHue (colep:KaHne MPUKJIATHOTO MOTYJIsI) 6
U JdarpamMm Ha IpakTUKE [lepBuynas o00paboTKa CTAaTUCTHYECKWX IaHHBIX. ['padudeckoe wux mpencrasieHne. HaxoxmeHue
CPEIHUX XapaKTePHUCTHK, HAOII0NaeMbIX JITAaHHBIX
[IpakTuueckoe 3aHsaTue
Tema 13.7 Pemenne 3amay. Coneprkanne yueOHOTO MaTepHaia 2
DneMeHTEl KOMOMHATOPHKH, OnemeHTH KOMOMHATOPHKH. COOBITHE, BEPOATHOCTH COOBITHA. CIT0’KEHHE W YMHOXCHUE BEPOSITHOCTEH
CTaTHCTHKH 1 TCOPHH [IpakTuueckoe 3ansaTue
BEPOSATHOCTEH
Pa3nen 14. YpaBHeHus U HEpaBeHCTBA 24 OK-01, OK-02, OK-
Tema 14.1 PaBHOCHIBHOCTD Copeprxanue y4eOHOro Marepuaa 4 03, OK-04, OK-05,
YPaBHEHU ¥ HEPABEHCTB. PaBHOCHIBHOCTE ypaBHeHWH u HepaBeHCTB. OmpexnencHus. OCHOBHBIE TEOPEMBI PaBHOCHIIBHBIX OK-06 OK-07
OO0muue MeTOIBI penIeHus nepexojax B ypaBHEHHSIX M HepaBeHCTBax. OOIe METO/IbI PELICHHUS YPABHEHHUI: TIEPEX0/ OT paBEHCTBA 1K 2.8
(GYHKIMHA K paBEHCTBY apryMEHTOB IJIi MOHOTOHHBIX (YHKIMH, METOJ Pa3j0oKeHHs Ha MHOXKUTEIH,
METOJ1 BBEJICHUS] HOBOH NepeMEHHOM, PyHKIMOHAIBHO-TpadUuUeCKHA METOA
KomOuHHpOBaHHOE 3aHITHE
Tema 14.2 I'padpuyeckuii meron | CopepikaHue yueOHOTO MaTepuaia 4
pelleHus ypaBHEHUH, OOmpe MeToAbl pelIeHHs HEPaBeHCTB: IEPEeXOJ] OT CPAaBHEHMS 3HAYCHUH (QYHKUIMH K CpaBHEHHIO
HCPABCHCTB 3HAQUEHUH apryMEHTOB JUIS MOHOTOHHBIX ()YHKIMH, METOJ MHTEPBAJIOB, ()YHKIHOHAIBHO-TpadUueCKUil
Meron. ['paduyeckuii MeTo1 pellieHus: ypaBHEHHUH M HEPaBSHCTB
KomOuHHpOBaHHOE 3aHATHE
Tema 14.3 YpaBHeHus u Copepxanne yaeOHOro MaTepuaia 4
HCpAaBCHCTBA C MOAYJIEM U C Omnpenenenue Moaynsa. Packpeitue Moxyis no onpenenenuto. I[IpocTeiimue ypaBHeHUs U HEPaBEHCTBA C
napaMeTpom MoayneM. IIpumeHeHre paBHOCWIBHBIX NIEPEXO/]0B B OIPEIEICHHBIX TUIIAX YPAaBHEHUN U HEPABEHCTB C
MoyneM. 3HaKOMCTBO ¢ IapameTpoM. IIpocreiinine ypaBHeHHS U HEPABEHCTBA C ITapaMeTPOM
KoMOuHHpOBaHHOE 3aHSTHE
Tema 14.4 CocraBnenue u IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (cofep:KaHue NPUKJIATHOI0 MOIYJIsI) 10
perenne mpohecCHOHANBHBIX | PellleHre TEKCTOBBIX 33/1au MPO(ECCHOHAIBHOIO COIEPIKAHMS
3a/1a4 C IOMOWIBIO YPAaBHEHUH | TIpakTHUECKHE 3aHSATHsI
Tema 14.5 Pemenne 3anaq. Copepxanre yueOHOT0 MaTepuaia 2

YpaBHEHUS U HEPABEHCTBA

OO0u1Me MeTo/Ibl pellieH sl ypaBHeHHH. Y paBHEHUsI 1 HEPABEHCTBA C MOJIYJIEM M C apamMeTpamMu

IIpakTuueckoe 3aHsTUe

TemaTuka HUHIAUBUAYAJIBHBIX
MPOEKTOB

1. AKCHOMBI INTAHUMETPHH U CTEPEOMETPHHU

2. AnreOpa u Hagaja aHaNKU3a B YePHOIH METaJUTyprif

3. ApKyHKIIUH B ypaBHEHHAX U HEPABEHCTBAX

4. AcuMnTOTHI rpauKoB IPOOHO-PAITOHATIEHON (PYHKITUH

5. Beenenne B mup akropuanos

6. BeposATHOCTD BBIMIPHIIIA B JIOTEPESX

7. BBITOJIHO JIM KUTH B JIOJIT?

8. Brruncnenne HauOOIBIINX U HAUMEHBIINX 3HAYCHUH QYHKIINU

9. I'eorpadus 1 reomeTpust MOETO ropojia

10. I'paMMaTHYECKHE HOPMBI COBPEMEHHOI'O PYCCKOTO 3bIKA HA YPOKAX MaTEMAaTUKU




11. T'paduku BOKpYT HaC

12. 3arpsi3HeHNE OKpYIKatoel cpeabl: reorpaduiecKiii 1 MaTeMaTHIeCKHIA aclieKT
13.3agaun Ha BBIYHMCIIEHHE TUIOMIAel 1 0OBEMOB TEJ BPAIlEHHsI 1 MHOTOTPaHHUKOB
14. 3anaun Ha HanOoblIee 1 HAMMEHBIIICE 3HAUCHHUE BEJIMYMH M METO/IbI UX PELICHUS
15. 3ameuaTenpHas KOMOMHATOPHKA

16. 3nakoMoe u HenspecTHoe uncio [u

17. Ucnionp30BaHKE HCTOPUUECKOTO U KPaeBEAUECKOI0 MaTepuaia py U3yuYeHUH MaTeMaTHKH
18. 3MepeHne pacCTOSHUN HAa MECTHOCTH

19. KacarenbHbIe K KPHBBEIM BTOPOTO MTOPSIKA

20. KomOmHaTOpHKA, SIIEMEHTHI TECOPHH BEPOSTHOCTH M CTATHCTHUKY B HAICH KU3HU
21. KoMIuIeKCHBIE YHCa, UCTOPUS BOZHUKHOBEHUS

22.KpeauTsl B )KU3HU COBPEMEHHOT'O Y€JI0BEKa

23. Jlorapudm u ero uCTOpHst

24. Maremaruka B Moei Oynyuied npogeccuu

25.Maremartuka BOKpYT Hac

26. MaTtematuueckue gyaeca U TaiHbI

27. MHOTOTpaHHUKH BOKPYT HAC

28. MHoronukas CHMMETPUS B OKPYIKAIOIIEM Hac MUPE

29. MonenupoBaHie reOMETPUUECKUX TEll

30. Hy>xHO 11 COBpEMEHHOMY Y€JIOBEKY 3HAaTh CTAPUHHBIE MEPHI?

31. O npuMeHEeHNN MaTeMaTUUECKUX 3HAHUN Ha NPAKTHUKE

32. Opuramu - reoMeTpust OyMasKHOTO JIACTA

33. OpHaMeHTHI ¥ OOPIIOPHI

34.TTapabomna, rumepOoma, IIIHAIIC

35.Tletp I u pazBuTHE MaTeMaTudecKoro oOpasoBanus B Poccuun

36. [TousiTre nepuogYecKkoi GyHKIMN

37.Ilpocreiimne 3aaqyu Ha HOCTPOCHUE

38. ITocTpoenue rpadMKOB CI0KHBIX (HYHKIUN

39.IlocTpoeHue ce4eHuil MHOTOI'PaHHUKOB

40. IlpaBuibHBIE MHOTOTPAHHUKHY B HAyKe W TOBCEAHEBHOM KHU3HU

41.Tlpenensl. HempeprIBHOCT QyHKITHIA

42. IlpuMeHeHne MPOU3BOTHON K UCCIICAOBAHHIO (OYHKITHIA

43. IlpuMeHeHne MPON3BOIHON B Moel podeccu.

44. Pa3BuTHe MOHATHS "OECKOHEYHOCTH'" B MaTeMaTHKE

45. CB43b MaTEMaTHUKU C APYTUMH HayKaMU

46. Crioco0BI 3ajaHUS M CBOIMCTBA YKCIIOBBIX IMOCIEI0BATEILHOCTEN

47. Chepuueckast TeOMETPHUS

48. Teopust BEpOATHOCTEH B UTpeE

49. Tetpasap, ero MeIuaHbl U OMMeINaHbI

50. TpuroHOMeTpHUYECKHEe YPAaBHEHHUS M CTIOCOOBI MX PEIICHHUS

KoHcyabTanum 6
IIpome:kyTouHasi aTTecTanus (IK3amMeH) 6
Bcero: 340




3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. TpeboBanusi K MHHMMAJIBLHOMY MAaTEePHAIbHO-TEXHUYECKOMY
o0ecne4eHnIo:

Peanuzanus yuyeOHOW OUCHUIUIMHBI TpeOyeT Haluyusi ydyeOHOro KabOuHeTa
«MareMaTtukm».

O6opynoBaHue yueOHOTO KaOMHeTa:
- IOCAJI0OYHBIE MECTA MO KOJUIECTBY 00YUaAIOIINXCS;
- pabodee MecTo MpenoaBaTes.

TexHuyeckue cpencTBa 00OyyeHuUs:

- KOMIIBIOTEP C JINIIEH3UOHHBIM ITPOTPAMMHBIM 00ECIICUCHHUEM;

- MyJbTUME/IA TIPOEKTOP / MHTEPAKTUBHAS JOCKA;

- ayMOoCHCTEMA.

3.2. UndpopMaunmoHHOe o0ecnieyeHue 00yueHust

Ilepeyenbp pexomMeHayemMbIX Y4yeOHbIX wu3aaHuil, W HTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIUTEPATYPbI

OCHOBHBIE€ HCTOYHUKH:

1. bammakoB, M.1. «MatemaTuka» y4eOHUK JJI YUPEKICHUN HAYAILHOTO U
cpendero mnpod. oOpazoBanusa. (8- wu3ganue) — M3gaTenbckuit  LEHTP
«Axanemus», 2021 r.

2. bammakoB, M.MU. Marematuka: COopHHMK 3amad npodecCuoHaNbHOU
HarpaBJICHHOCTH (4-¢ u3nanue, ucmp.).- M.: U3naTtenbckuil HeHTp «AKaaeMusy,
2021 r.

JlonoJIHUTENbHBIE HICTOUYHUKHU:

1. Pypykun, A.H. , bpokoBa E.B., Iloypounsie pa3paboTku 1o anredpe u
HavajlaM aHanm3a: 10 kmace. — M.: BAKO, 2019 r.

2. Pypyxun, A.H., IToypounble pa3paOoTKu Mo anredpe u HavajgaMm aHaiau3a:
11 kmacc. — M.: BAKO, 2019 .

3. Cryneneukasi, B.H.. Pemenue 3amay mo craructuke, KOMOMHATOPUKE U
TEOpUU BEpOsATHOCTEH, 7 — 9 knaccel — Bonrorpan: Yuurens, 2018.

NuTepHeT-pecypcsl:

1. bammakoB, M.U. «MaTtemaTuka» y4eOHUK TSl yUPEXKICHUNH HAYaIbHOTO U
cpendero mpod. oOpazoBanusa. (8-¢ wu3gmanume) — M3gaTenbckuit  LEHTP
«Axamemusi», 2021 1. [PNEKTPOHHBIM pecypc] — peXHM  JIOCTyna
https://www.academia-library.ru/

2. bammakoB, M.U. Maremaruka: COOpHUK 3amad mnpodeccroHaTIbHON
HarpaBJICHHOCTH (4-¢ u3nanue, ucmp.).- M.: M3naTenbckuil HeHTp «AKaaeMusy,

2021 1. [PHEKTpOHHBIM pecypc] — pexum gocryna https://www.academia-
library.ru/
3.MobOuibHOE 3JNEKTPOHHOE O0pa3oBaHHE - JKOCUCTEMa IUMPOBBIX

00pa30BaTeNbHBIX PECYpPCOB JUIS  HENPEPHIBHOTO OOYYCHHUS U Pa3BUTHS
[P1eKTpOHHBIN pecypc]| — pexkum noctyma https:/mob-edu.ru/.

MeToauueckue mocoousi, peKOMEHIALMHU:

MeToauyeckue peKOMeHIaANN:

- 1O BBITTOJIHEHHUIO TPAKTHYECKHUX Pa0OT IO TeMaM JUCIUILTAHBL;
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- o oopmieHHUIO pedepara;
- 10 0(hOPMIICHUIO MYJTBTUMEIUNHBIX MTPE3CHTALIUN.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIHIUITJIMHBI

KonTponb u oneHka pe3ylbTaTOB OCBOCHHUS Y4YeOHOW AUCIMILTAHBI
OCYILECTBIISIETCA IPENOAABATEIEM B INPOLECCE NPOBEACHUSA IMPAKTUYECKHUX
3aHATHM M JTA0OpAaTOPHBIX padOT, TECTUPOBAHMS, A TAaKXKE BBINOJIHEHUS

06yanOI]_II/IMI/IC$I HHIWBUAYAJIbHBIX 3aI[aHI/II\/II, ITPOCKTOB, HCCHCHOB&HHﬁ.

Oomas/npodeccuonan Pa3znen/Tema Tun oeHoOYHBIX
bHasi KOMIIETeHIUs MepONnpHsITHSI

OK 01. Beibupats P1,Temal.1,1.2,1.3II-0/c, 1.4,1.5,1.6 | TectupoBanue
criocoObI pemenus 3agad | P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, 2.6 | YcTHBIN onpoc
npohecCHOHATBLHOM P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4ueCcKnil
JIeATCILHOCTH P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 47 | OuKTaHT
MIPUMEHUTEIBHO IT-o/c,4.8,4.9, 4.10,4.11 NunuBunyanpHas
K pa3InYHbIM P5, Temrr 5.1,5.2 CaMOCTOSITEIbHAs
KOHTEKCTaM P 6, Temrl 6.1,6.2,6.3,64,6.5,6.6,6.7 pabora

I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue

P7 Temo1 7.1,72,73,74,7.5,7.6,7.7 pe3yIbTaTOB

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

NPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor

P9, Temn1 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1,10.2, 10.3, 10.4 WHJMBU1yaIbHBIX

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MIPOEKTOB

11.5, 11.6 IT-o/c, 11.7 KontponbHas padota

P12, Temn 12.1,12.2,12.3,12.4 Brmmonnenue

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 9K3aMEHAIIMOHHBIX

II-o/c, 13.6 3aaHui

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

II-o/c, 14.6
OK 02. Ucnonn3oBath P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 Tectuposanue
COBPEMEHHBIE CPEACTBA P2, Temn1 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | YcTHBbI# onpoc
MOMCKa, aHalIN3a U P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4 MarteMaTH4eCKuil
MHTEPIPETALNU P 4, Temn 4.1, 4.2, 43,44, 45, 4.6, 47 | nTUKTaHT
uH(pOopMaInH, U IT-o/c,4.8,4.9,4.10,4.11 NunuBuayanpHas
MH(pOpPMallMOHHbIE PS5, Temsr 5.1, 5.2 CaMOCTOSATEIIbHAS
TEXHOJIOTHH JIJIsI P 6, Temrl 6.1, 6.2, 6.3,6.4, 6.5, 6.6,6.7 pabota
BBLIMTOJTHEHUS 33124 I1-o0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [Ipeacrasnenue
npodeccuoHaNbHOM P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3yJIbTaToB
EeATENLHOCTH I1-0/¢,7.8,7.9, 7.10 I1-0/c, 7.11, 7.12, MPaKTUYECKUX padboT

7.13,7.14,7.15,7.16,7.17

BaH_II/ITa TBOPYCCKUX

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot

P9, Temrr 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1,10.2, 10.3, 10.4 AHIUBUYAJbHBIX
P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4, MPOEKTOB

11.5,11.6 [T-o/c, 11.7 KontponbHas padota
P12, Temn 12.1,12.2, 12.3,12.4 Brinmonnenue

P 13, Temsr 13.1,13.2,13.3,13.4, 13.5 9K3aMEHAIlMOHHBIX
II-o/c, 13.6 3aJaHui

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

OK 03. ILltanupoBaTh u
peaan30BHIBATH
coOCTBEHHOE
npodeccCuoHaIBHOE U
JMYHOCTHOE Pa3BHUTHE,
IpEeANPUHUMATEIBCKYIO
NeSITeIIbHOCTD B
npohecCHOHABLHOM
cdepe, UCIOTB30BaTh
3HAHUS 0 (PUHAHCOBOKN
IpaMOTHOCTH B

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsr 4.1, 42,43, 4.4, 4.5, 4.6, 4.7
IT-o/c, 4.8,4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

TectupoBanue
YceTHBIN onpoc
Maremarnueckuit
JTUKTAHT
NuauBuayanbHast
CaMOCTOSITENIbHAS
pabora
IIpencraBnenue
pe3yJIbTaToOB
MPAaKTUYECKUX paboT
3aiuTa TBOPUYECKUX

Pa3IMYHBIX KU3HEHHBIX P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot
CUTYyalHSIX P9, Temr1 9.1,9.2,9.3,9.49.5 3amuTa
P 10, Temsr 10.1, 10.2, 10.3, 104 VHJIUBUYy aTbHBIX
P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, MPOEKTOB
11.5,11.6 IT-o/c, 11.7 KonTponbHas padbora
P12, Temsr 12.1,12.2,12.3,12.4 Brmonnenue
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 AK3aMEHAIIMOHHBIX
I1-o/c, 13.6 3aJaHUN
P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
I1-o/c, 14.6
OK 04. D¢ddexTuBHO P1,Temal.1,1.2,1.3II-0/c, 1.4,1.5,1.6 | TectupoBanue
B3aUMOJCHCTBOBATh 1 P2, Temn1 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | YcTHBII onpoc
paborats B koyuiektuBe U | P 3, Temsnr 3.1, 3.2, 3.3 [1-o/c, 3.4 MareMmaTu4decKuit
KOMaH/Ie P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 47 | OuKTaHT
I1-o/c, 4.8, 4.9, 4.10, 4.11 NuauBuayanbHAas
P5, Temer 5.1,5.2 CaMOCTOSITeILHAA
P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 pabora
I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpeacraBnenue
P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,7.7 pe3yIbTaTOB

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

MPAaKTUYECKUX paboT
3auTa TBOPUYECKUX

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot

P9, Temnr 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHIUBUYaTbHBIX

P11, Temer 11.1,11.2, 11.3 II-0/c, 11.4, MPOEKTOB

11.5,11.6 [T-o/c, 11.7 KonTponbnas pabota

P12, Temsr 12.1,12.2,12.3,12.4 Brmonnenue

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 AK3aMEHAIlMOHHBIX

II-o/c, 13.6 3aJaHui

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

II-o/c, 14.6
OK 05. OcyuiecTBasTh P1,Temal.1,1.2,1.3II-0/c, 1.4,1.5,1.6 | TectupoBanue
YCTHYIO U TUCBMEHHYO P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | YcTHBIH onpoc
KOMMYHUKALMIO Ha P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4 MarteMaTH4eCKuil
rocynapctBeHHOM si3bike | P 4, Temer 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | nUKTaHT
Poccwuiickoit ®enepanuu | [1-o/c, 4.8, 4.9, 4.10, 4.11 NunuBunyansHas
C y4€TOM 0COOEHHOCTEH P 5, Temsr 5.1, 5.2 CaMOCTOSITEJIbHAs
COLMAJIBLHOTO U P1,Temal.1,1.2,1.3II-0/c, 1.4,1.5,1.6 | pabota
KyJlbTypHOTO KOHTekcTa | P 2, Temn 2.1, 2.2, 2.3,2.4, 2.5 I1-0/c, 2.6 | IlpencraBienue

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

pe3yabTaTOB




P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
I1-o/c, 4.8,4.9, 4.10,4.11

MPAaKTUYECKUX paboT
3anmTa TBOPYECKUX

PS5, Temsr 5.1,5.2 pabot

P 6, Temr1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 3ammuTa

I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 WHIMBUTYTBHBIX

P7 Teme1 7.1,72,73,74,7.5,7.6,7.7 MPOEKTOB

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, KonTponbHas pabota

7.13,7.14,7.15,7.16,7.17 Brmonnenune

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 9K3aMEHAIlMOHHBIX

P9, Temr1 9.1,9.2,9.3,9.49.5 3aJlaHui

P 10, Temsr 10.1,10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4,

11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

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

II-o/c, 13.6

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

I1-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,

9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4,

11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3

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

I1-o/c, 13.6

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

I1-o/c, 14.6
OK 06. IIposaBnsaTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
rpaXk 1aHCKO- P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 | YcTHbI# onpoc
MaTPUOTUYECKYIO IT-o/c, 4.8,4.9,4.10,4.11 MarteMaTH4eCKuil
MTO3HIIHIO, PS5, Temsr 5.1,5.2 JIMKTAHT
JIEMOHCTPUPOBATH P 6, Temrl 6.1, 6.2, 6.3,6.4, 6.5, 6.6,6.7 NunuBunyansHas
0CO3HAHHOE MMOBEIEHNE II-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 CcaMOCTOSITENbLHAs
Ha OCHOBE P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabota
TPaJULIMOHHBIX P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4, [IpencraBnenue
o011eYeI0BeuecKux 11.5,11.6 IT-o/c, 11.7 pe3yJIbTaToB

HCHHOCTeﬁ, B TOM 4YHCJIC
C Y4€TOM I'apMOHHU3alINU

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX

MeEXHAIIMOHAJIBbHBIX U I1-o/c, 13.6 pabot
MEKPETUTUO3HBIX P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 1I- | 3amura
OTHOLIEHUN, IPUMEHSTh o/c, 14.6 VHIUBUYaTbHBIX
CTaHJaPThHI MIPOEKTOB
AHTUKOPPYNIIMOHHOTO KonTponbnas pabota
MOBECHUS Brimonnenue
SK3aMCHAIIMOHHEIX
3aJaHui
OK 07. CopeticTBOBaTh P1,Temal.1,1.2, 1.3 1-0/c, 1.4,1.5,1.6 | TectupoBanue
COXpaHEHUIO P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBIH onpoc
OKPYXaIoIleH cpebl, P 3, Temst 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremaTuueckui
pecypcocOepexeHHIo, P 4, Temn 4.1, 4.2, 43, 44, 4.5, 4.6, 4.7 | nUKTaHT
MPUMEHSTh 3HaHUS 00 [1-0/c, 4.8,4.9,4.10,4.11 NunuBunyansHas
W3MEHEHUH KJIMMara, P35, Temnr 5.1,5.2 CaMOCTOSITEIbHAS




npuHIUIE 6epesxkauBoro | P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 pabota
MIPOU3BOJICTBA, II-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
3¢ heKTHBHO P7 Temu 7.1,72,73,74,7.5,7.6,7.7 pe3yIbTaToOB
JIENCTBOBAThH B I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, MPaKTUYECKUX padoT
Ype3BbIYANHBIX 7.13,7.14,7.15,7.16,7.17 3amura TBOPYECKUX
CUTYyalHSIX P 8, Temnr 8.1, 8.2, 8.3, 8.4,8.5,8.6 pabor

P9, Temn1 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1,10.2, 10.3, 10.4 WHJIUBUTYyaTbHBIX

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MIPOEKTOB

11.5, 11.6 IT-o/c, 11.7 KontponbHas padota

P12, Temn 12.1,12.2, 12.3,12.4 Brinmonnenue

P 13, Temsr 13.1,13.2,13.3,13.4,13.5 9K3aMEHAIIMOHHBIX

IT-o/c, 13.6 3aJaHui

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

I1-o/c, 14.6
IIK 2.8. Ocy1ecTBisTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
MaTepuaibHO- P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBIH onpoc
TEXHHYESCKOE P 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4 MarteMaTH4eCcKUi
obecriecycHue P 4, Temn 4.1, 4.2, 43,44, 45, 4.6, 47 | nUKTaHT
TEXHHUYSCKOT'O II-o/c, 4.8, 4.9,4.10, 4.11 NunuBuayanpHas
obcmyxuBanus u pemonta | P 5, Temsr 5.1, 5.2 CaMOCTOSITEJIbHAS
CEIbCKOX03IMCTBEHHOM P 6, Temr 6.1,6.2,6.3,6.4,6.5,6.6,6.7 pabora
TEXHHUKHU B OPTaHU3AIIHH. IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [Ipencrasicane

P7 Teme1 7.1,7.2,73,74,7.5,7.6,7.7 pe3yabTaTOB

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

IIPaKTUYECKHUX paboT
3ammTa TBOPYECKUX
pabot

3amura

WHJIMBUTY ATbHBIX
MIPOEKTOB
KonTponbhas padota
Breimonnenue
SK3aMEHAIIMOHHEIX
3aJaHuu




