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Pa6ouas mporpamma o6meoGpasoBaTensHOl yueGHONW MHCHMIUIHHBI «MaremaTika»
NpeaHa3Ha4YeHa i OCBOEHHS OCHOBHOH IPO(ECCHOHATBHON 00pa3oBATENBHOM MPOrpaMMebl
CIIO na 6a3e ocHOBHOTO 061Er0 06pa3oBaHus C MONyYEHHEM CPEIHEro 061Iero 06pa3oBaHus.

Pabouas nporpamma ofbmeoOpaszoBarensHOM  ydeOHOM  mucummumbsl  OV]L.07
Maremaruka pa3paboTaHa ¢ y4eToM:

e ®DenepanbHoro 3akona «06 obpazosanun B Poccuiickoit @enepamuu» ot 29.12.2012 No
273-03 (¢ U3MEHEHHUSIMH H JIOTIOTHEHUSIMH ),

e [Ilpukaza Muno6puayku Poccun ot 22.04.2014 Ne 388 «O6 yTBepx)aeHHH denepalbHOro
roCyJapCTBEHHOr0  00pa3oBaTENLHOTO CTaHJapTa CpeJHero Npo(ecCHOHATLHOTO
obpasoBanus no crnenuanbHocTH 23.02.06 TexHuueckas >KCILUTyaTallHs IOJBHXXKHOTO
cocTaBa JKeNe3HbIX HOpOr» (C M3MeHeHWsIMH M JomonHeHwsmMu ot 13.07.2021, ot
01.09.2022),

e [Ilpuxasa MunncTepcTBa NIPOCBEINECHHAS PO oT 12.08.2022
Ne 732 «O BHeceHHH W3MeHEHHH B (elepalbHbIi rOCyIapCTBEHHBIH 06pa3oBaTe/bHbIH
CTaHAapT cpenHero obmero 00pa3oBaHHUs, YTBEPXKICHHBIH INPHKa30M MHHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoi ®enepamun ot 17 Mast 2012 1. Ne 413»,

e [lpukasa MunucrepctBa mpocsemenus PO or 18.05.2023 Ne 371 «O6 yTBepknaeHuu
(enepanbHOM 06pa3zoBaTeIbHOM MPOrpaMMBI CpeiHEro obmmero o6pa3oBaHus,

e Pexomennanuu MunucrepcrBa npocsemienus PO no peamsauun COO B mpenenax
ocoenuss obpazosarensHOM mporpammel CITO ot 01.03.2023 Ne 05-592 «O
HalpaBJIEHUH PEKOMEHIAlAi»,

e [IpumepHO# mporpamMmel 00meoGpa3oBaTeNbHON MHCIMIUIAHE «MarteMatukay st
npodeccHoHabHBIX oOpasoBarensHbix oprammsammii  ®I'BOY IO «MHCTHTYT
pa3BuTHA podeccronansHoro obpaszosanusy (mpotokon Ne 14 ot 30 Hos6ps 2022 r.);

e paboyel mpOrpamMMbl BOCITHTaHHS no cnemmaneHocTH 23.02.06 Texuuueckas
SKCIUTyaTals MOIBHKHOTO COCTABa JKENE3HbIX I0por, yTBepiaeHHo# 01.09.2024r.
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1. IACIIOPT PABOYEN ITPOr'PAMMBI OBIIIEOBPA30BATEJILHOM
YYEBHOM JUCIUTIINHEI

1.1. MecTo TMCHMIUIMHBI B CTPYKTYpe npodeccHoHAILHONH 00pa3oBaTebHOI

nporpammsbl CIIO:

O6meoOpa3oBarenbHas ydeOHas nucuumuinHa OVY][.07  «MaremaTukay sBIsSETCS
00s13aTeNbHOM  YacThI0  00IIEe00pa30BaTEILHOTO IMKIA 00pa3oBaTeNIbHOM TPOrpaMMbl B
cootBercTBUU ¢ PI'OC no cneunanpHocTU: 23.02.06 TexHuueckas dKCIUTyaTalus MOABUKHOIO
COCTaBa >KeJIE3HBIX JOPOT

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAaThl 0CBOCHUSA TUCHUIIIMHBI:

1.2.1. Ileab AMCHMTILIAHBI
Lenws ocBoenust OY ]l «Martematukay: ocBoeHue oOydaronumucs coaepxanus OV /]
«MaremaTrka» U JOCTH)KCHHE PE3yJbTAaTOB €€ M3yYeHUS B COOTBETCTBUU C TPEOOBAHHSAMU
OI'OC COO ¢ yuerom npodeccuonanbuoi HanpasiaeHHocTd OT'OC CIIO.
3agaun ocBoenusa OV | «MaremaTukay:
e (opmupoBaHUE MPEACTABICHUS O CONMAIBHBIX, KYJIBTYPHBIX U HCTOPUYCCKUX (haKTOpax
CTAaHOBJICHUSI MAaTEMAaTHKH;
e (GopMHpPOBATH OCHOBBI  JIOTHYECKOTO, QJITOPUTMHYECKOTO M  MaTEeMaTHYECKOTO
MBIIIICHUS,;
e (GopMHPOBATH YMEHHUE MPUMEHSTH MOJYYCHHBIC 3HAHUS MPU PEIICHUU Pa3IUYHbIX 3a/1a4,
B TOM YHCJIE TIPOPECCHOHATBHBIX;
e (opmupoBaTh MpenCTaBICHUE O MAaTEMAaTHKE KaK 4acTU OOIE4eT0BeUeCKON KYIbTYpHI,
YHUBEPCAIHHOM SI3bIK€ HAyKH, IIO3BOJISIONIEM OMNHUCHIBATh M H3ydaTh pealibHbIC
MIPOIIECCHI U SIBJICHHSI B IIOBCEAHEBHOW KU3HU U B MPOPECCHOHATBHOMN IeITEIHHOCTH.

Copep:xanue mporpammsl 00111€00pazoBaTebHON yueOHOM AuCIUIIINHBL «MaTtemaTrukay
HalpaBJIEHO HA JOCTH)KEHUE PE3yJIbTaTOB €€ U3yUeHHs B COOTBETCTBHHM ¢ TpeboBaHusmMu OI'OC
COO c yuerom npocdeccuonansHoit HanpasieHHOCTH ®T'OC CIIO mno cnenmansHoctu: 23.02.06
TexHuueckas 3KcITyaTalnus NOJBHKHOTO COCTABA JKEJIE3HbBIX JOPOT

OmnpeneneHbl TUYHOCTHBIE PE3YJIbTAThl, JOCTH)KEHUE KOTOPBIX TOJHKHO OBITH 00€CIIeYeHO
B XOJie pealu3aluy o0pa3oBaTeIbHON MPOrpaMMBbl  00ME00pa30BATEIBHON AMCIUTUINHBI
«Maremarukay: JIP.14.

JIM4HOCTHBIE pe3yIbTaThl peajn3aluy NPOrpaMM BOCIIMTAHUS.

Kon JIP JIMYHOCTHBIE Pe3yJIbTAThI
peanu3anuu peajM3anuy NporpamMMbl BOCIIMTAHUSA
NPOrpamMMmbl
BOCIIUTAHUSA
JIP 14 [Tpuobperenne oOyJyaronuMcs HaBbIKa OLIEHKH WH(GOpMAaIuu B IIM(POBOii cpere,
€€ JOCTOBEPHOCTh, CHOCOOHOCTH CTPOUTH JIOTHUECKUE YMO3AKIIOUCHUS Ha
OCHOBAaHMU NOCTyMNaromel HHPOpPMaIuu U JaHHBIX.




1.2.2. Tlnanupyemble pe3yJabTaThl 0CBOEHHs 0011e00pa3oBaTe/bHON JMcHUIIMHBI B c00TBeTcTBHHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO

O01mme KOMIEeTEHIINHT

Ili1anupyemble pe3yjabTaThbl 00yUYeHHs

Oomue

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

OK 01 Bei6upats crmocoosl
pelieHus 3a1a4
npodecCuOHaTBHON
JESTEIIbHOCTH
PUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/ly, OCO3HAHHUE LIEHHOCTU
MacTepCTBa, TPYI0II00ue;

- TOTOBHOCTb K aKTUBHOMU JESITEIbHOCTH
TEXHOJIOTUYECKON U COLUATIBHOU
HAMpPaBIEHHOCTH, CHOCOOHOCTh HHUIIUUPOBATb,
TUTAHUPOBATH M CAMOCTOSITEIIEHO BBIITOJIHATH
TaKylo JAesITeNbHOCTD;

- HHTEpEC K pa3InyHbIM chepam
npodeccnoHanbHOM e TeNIbHOCTH,

OgaseHne yHUBEPCATBHBIMHU YICOHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSATENbHO (HOPMYIUPOBATH U
aKTyaJIU3UPOBATh MPOOJIEMY, pacCCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MTPU3HAK WIIH
OCHOBAHWUS JJIsl CPABHEHUS, KIIACCU(PUKALIUU U
0000IICHHS;

- OIPENENSTh LIETH IeATENbHOCTH, 3a/1aBaTh
mapaMeTpsl U KPUTEPUU MX JOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCUTbH KOPPEKTUBHI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIIHTATOB IICIISIM,
OILICHUBATh PUCKU MOCIEICTBUIN AEITEITbHOCTH;
- pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPU
pElIeHNH KU3HEHHBIX MPoOIeM

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

-BJI/IETh METO/IaMH JI0Ka3aTeNbCTB, AITOPUTMAMU PEIIECHUS
3a7a4; yMeHue (HOpMyIHpOBaTh ONPEIEICHUs, aKCHOMBI 1
TEOPEMbI, IPUMEHATh UX, IPOBOJIUTH JOKa3aTeIbHbIE
paccyX/1eHUs B X0JI€ pELICHUs 3a/1a4;

- YMETh OIIEPUPOBAThH MOHATUSMU: CTEIIEHb YUCIIA, JJorapupm
YKCJIa; YMEHUE BBINOJIHATH BBIYUCIIEHNE 3HAYEHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENEHAMH U Jiorapudmamu,
npeoOpa3oBaHusl IPOOHO-PALIMOHATILHBIX BRIPAXKCHUH;

- YMETh OIIEPUPOBATh MOHATUAMU: PALIUOHAJIBHBIE,
UppalMOHATIbHBIE, IOKA3aTeNIbHbIE, CTCIICHHBIE,
JorapupMHUECKUe, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIIEPUPOBATh MOHATUAMU: (HYHKLIUS, HEIIPEPBIBHAS
(GyHKIMS, TPOU3BOIHASA, IEPBOOOpa3Hasi, ONpeaeIeHHbIN
MHTETpaJl; yMETh HAXOIUTh IIPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIMH, UCIIONIb3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh B
IPOCTEHIINX CIy4asX GYHKIHUH HA MOHOTOHHOCTb, HAXO/IUTh
HauOOoJIbIINME U HAUMEHbIINE 3HAYeHUsI (PYHKLNN; CTPOUTH
rpaMKu MHOTOYJICHOB C UCIOJIb30BAHUEM allnapaTa
MaTeMaTUYeCKOT0 aHalln3a; MPUMEHSTh IPOU3BOIHYIO NPU
pEILIEHNN 3a]a4 Ha JABM)KEHUE; PeIIaTh PAKTUKO-
OpPHEHTUPOBAaHHBIE 3a/1a4l Ha HAaUOOJIbIINE U HAUMEHbIINE
3HAUYEHMS, HA HAXO0XIEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh ONEPUPOBATH MOHATUSAMU: palliOHATIbHAS QYHKIIHS,
nokasarenabHas QyHKIMS, CTeNIeHHAs (QyHKIINA,
norapudmuueckas QyHKUINS, TPUTOHOMETpUYECKHE (PYHKIIUH,
oOpartHble GYHKIUHU; YMEHHE CTPOUTH I'PpapUKH U3YIEHHBIX
(GyHKIMI, HCII0JIB30BaTh IpaUKH MPU U3yYEHUU MPOIIECCOB U




- BIIQJICTh HaBBIKAMU y4eOHO-
KCCIIEIOBATEIILCKOU U MPOESKTHOM
NeSITeIbHOCTH, HABBIKAMU Pa3pEIICHU
npo0em;

- BBISIBJISITh IPUYUHHO-CJICICTBEHHBIC CBSI3U U
aKTYaJIM3UPOBATh 33J1a4y, BBIIBUTATh THIIOTE3Y
€€ pelleHUs, HAXOIUTb apPIYMEHTHI JJIs
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHUM, 3a/1aBaTh
rapameTpbl U KpUTEPUU PEILICHUS;

- aHaJIM3UPOBATH MOJYUYECHHBIE B XOJIC PELICHHS
3a/1a4u Pe3yJIbTaThl, KPUTUUECKU OIEHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MECHECHHE B
HOBBIX YCJIOBHSIX;

-yYMETh NIEPEHOCHUTDH 3HAHUS B IMO3HABATENBHYIO U
MIPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIE HJICH, ITPEIaraTh
OpUTHHAJILHBIC TTOXO/IbI U PEIICHUS;

U CIIOCOOHOCTH MX HCIIOJIb30BAaHHMS B
IT0O3HABATEJILHON U COLMAIbHOM IPAKTUKE

3aBUCUMOCTEH, IPY PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
MPEIMETOB U 3a/1a4 U3 pealbHOMN )KU3HH; BhIpaXaTh (hopMyIaMu
3aBHCUMOCTH MEKIy BEIUUUHAMU;

- YMETb pelIaTh TEKCTOBBIC 3a]Ja4l Pa3HbIX THIIOB (B TOM YHCIIE
Ha MPOLEHTHI, 10JIM U YaCTH, Ha JBUKEHHE, Pa0OTy, CTOUMOCTh
TOBapOB U YCIIYT, HAJOTH, 33/1a4l U3 00JIaCTH yIPaBJICHUS
JMYHBIMU ¥ CEMEHHBIMH (PMHAHCAMH ); COCTABIIATH BBIPAKECHUS,
yYpaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MCCJIEI0BATh [TOJIy4EHHOE PELICHUE U OLIEHUBATh
MPaBAONOI00HOCTH PE3yJIbTATOB;

- YMETh ONIEPUPOBATH MOHATHAMU: CpeHEe apuPMEeTUIECKOE,
MeAraHa, Hauobosblllee ¥ HAaMMEHbIIee 3HAYCHUS, pa3Max,
JCTIEPCHS, CTaHAAPTHOE OTKIOHEHHE YHCIOBOTO HA00OPa;
YMETb U3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMAIIHIO,
NPECTaBICHHYIO B TA0IUIaX, HA AUarpammax, rpadukax,
OTpaKAIOIIYIO CBOMCTBA pEaIbHBIX MPOLIECCOB U SBJICHUM;
NPEICTaBIATh HH(POPMAIHIO C TIOMOIIBIO TAONHUI] U JHArpaMM;
MCCIIEIOBATh CTATUCTHYECKUE JaHHbBIE, B TOM YHUCJIE C
IIPUMEHEHHEM I'pa)UUECKUX METO/IOB U 3JIEKTPOHHBIX CPEJCTB;
- YMETb OIIEPUPOBATH MOHATUAMU: CIIy4alHBIN OMBIT U
CiIy4aifHOE COOBITHE, BEPOATHOCTH CITyYalHOTO COOBITHS;
YMEHHE BBIYMCIIATH BEPOATHOCTD C UCIIOJIB30BAHUEM
rpadUyeCcKuX METOA0B; MPUMEHSTH (POPMYIIBI CIIOKEHUS U
YMHOXXEHUS BEpOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U (HOPMYJIbI
IIPU pEIICHUH 3a]a4; OLIECHUBATh BEPOSTHOCTU peaIbHbIX
COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMHU BEJTMUMHAMM; YMEHUE
MPUBOJUTH MPUMEPHI POSBICHUS 3aKOHA OOJIBIIINX YHCEN B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh ONEPUPOBATH MOHATUAMU: TOUKA, MPAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, IBYTPaHHBIN yroJl, CKPELUBAIOIUECS MPSMBIE,
MapajuIeIbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEM, YroJl MeXy NPSMBIMH, YTOJI MEXAY IPSIMON U
IJIOCKOCTBIO, YTOJI MEKY MJIOCKOCTSIMU, PACCTOSIHUE OT TOUKHU




JI0 IIJIOCKOCTH, PACCTOSIHUE MEXY NPSMBIMU, PACCTOSHUE
MEX]y IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MPH PELLICHUU
3a71a4 U3y4eHHbIe (DAaKThI U TEOPEMBI TUIAHUMETPHH;, YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

- YMCTb ONICpHUPOBATh NOHATUAMA: MHOTOT'PaHHUK, CCUCHUC
MHOI'OI'paHHMKa, Ky0, mapajuiesaenune], pusma, Iupamuia,
¢durypa v moOBepXHOCTb BpALICHHUS, [IMIMHJIP, KOHYC, IIap,
cdepa, cedeHus GUrypsl BpallleHusl, IIIOCKOCTh, KacatoLasicsl
cdepsl, IMHAPA, KOHYCA, TUIOIIAb TOBEPXHOCTH MTUPAMUJIBI,
IPU3MBI, KOHYCa, HWIMHAPA, 1011316 cepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO NTapajuleenuneia, IMpaMubl, IPU3MBbI,
LWINHApA, KOHYca, l1apa; yMeHHe n300pakaTb MHOTOTPaHHUKU
H ITOBEPXHOCTU BpalICHUA, UX CCUCHUSA OT PYKH, C IIOMOIIIBIO
YEePTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
pacrio3HaBaTb CHUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh [IPABUIIbHbIE MHOTOTPAHHUKHY;

- YMCThb ONICPpHUPOBATH NOHATUAMM: ABUKCHUC B IIPOCTPAHCTBC,
1o100HbIE (PUTYPBI B IPOCTPAHCTBE; UCIIOJIb30BaTh OTHOILIEHHE
ioniaiel NoBepxHocTell 1 06beMOB OJOOHBIX GUTYD MTPH
pEILIECHNN 3a/]a4;

- YMCTb BBIYUCIIATE TCOMETPUUCCKUE BEIIMUNHBL (I[J'II/IHa, yroua,
IUI0IAaAb, 00BEM, TUIONIA/Ib TOBEPXHOCTH ), UCTIONb3YS
M3Y4YEHHbIE (OPMYJIIBI U METOIBI;

- YMETb ONIEPUPOBATH MOHATUAMU: MPAMOYTOJIbHAs CUCTEMA
KOOpAWHAT, KOOPAWUHATEI TOYKH, BEKTOP, KOOPAWHATEI BEKTOpPA,
CKaJIIPHOE MPOM3BEJIEHUE, YTOJI MEXAY BEKTOPAMHU, CyMMa
BCKTOPOB, MPOU3BCACHNEC BEKTOpPA HA YUCJIO; HAXOAUTH C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPJMHATHI CEPEIMHbI OTPE3Ka,
pacCToOAHNUE MEXKAY ABYMS TOYKAMMU,

- YMETh BBIOMPATh MOAXOSAIUN U3YUeHHBIH METOA IS
pelIeHus 3a1a4uu, paclio3HaBaTh MaTeMaTHueckue (pakTol U
MaTeMaTHYeCKUe MOJEIH B IPUPOTHBIX U OOIECTBEHHBIX
SIBIICHUAX, B UCKYCCTBE; YMEHUE IPUBOIUTH IIPUMEPEI




MaTE€MaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAYKH.

- YMETb ONIEPUPOBATh MOHATUSAMU: OIIPEEICHHUE, aKCHOMa,
TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIEC (POPMYIIMPOBKH; YMEHUE (OPMYIHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATh METO]L
MaTEeMaTHYECKON MHAYKLUH; IIPOBOJNUTD JOKA3aTEIbHbIC
paccyX/1eHUs [P PELICHUH 3a/]1a4, OLICHUBATh JIOTHYECKYIO
IIPaBWJIBHOCTb PacCyXACHMI;

- YMETb ONIEPUPOBATh MOHATUSAMU: MHOXKECTBO, IOJIMHOKECTBO,
oIrepanuy HaJl MHOKECTBAMH; YMEHUE UCII0Ib30BaTh
TEOPETUKO-MHOKECTBEHHBIHN ammapaTt JJIsl ONUCAHUS PEaTbHBIX
IIPOLIECCOB U SIBJICHUH NPU PELICHUU 3a/1a4, B TOM YUCJIE U3
JIpYruX y4yeOHbIX PEAMETOB;

- YMETh OIIEPUPOBAThH MOHATUIMU: Tpad, CBA3HBIHN rpad, 1epeBo,
LUKJI, rpad Ha MIIOCKOCTH; YMEHUE 33/1aBaTh U ONKUCHIBATh
rpadbl pa3IUYHBIMU CIIOCOOaMMU; UCIIOIb30BATh Tpadbl NpU
pEIlIeHNH 3a/]aY;

- YMETh CBOOOJTHO ONEPUPOBAThH MOHATHIMHU: COYETAHUE,
MepeCcTaHOBKA, YUCJIO COUYETAHUM, YUCIIO TTEPECTAaHOBOK; OMHOM
HeroToHa; ymeHHe NpUMEHATh KOMOMHATOPHBIE (PAKThI U
paccyXIeHus Ul pellieHus 3a/1a4;

-YMETh ONIEPUPOBATh MOHATUSMHU: HATYpPaJIbHOE YUCIIO, LIEJI0E
YHCJIO, OCTATOK 110 MOAYJIIO, PALIMOHAIIBHOE YHCIIO,
UPPALMOHAIILHOE YMCIIO, MHO)KECTBA HATYPAJIbHBIX, LENbIX,
paloHaIbHbBIX, JEHCTBUTEIbHBIX YHCET; YMEHUE UCII0Ib30BaTh
MPU3HAKU AETUMOCTH, HAUMEHBIINN OOIIUI IeNUTeNb U
HauMeHblIee olliee KpaTHoe, alNroput™ EBkiuaa npu pemesun
3a]1a4; 3HAKOMCTBO C pa3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMAMHU
CUMCIICHUS;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHIMHU: CTETIEHb C LEJIbIM
M0Ka3aresieM, KOpeHb HaTypaJbHON CTENEHU, CTENEHb C




panMOHAIBLHBIM ITOKA3aTeNeM, CTETIeHb C ICHCTBUTEIbHBIM
(BemecTBEHHBIM) IMOKa3aTeseM, Jiorapudm ducia, CHHYC,
KOCHHYC U TAHI'€HC IPOM3BOJILHOTO YHCIIA;

- YMETh OIIEPUPOBAThH MOHATUAMHU: TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA
YpaBHEHMH U HEPABEHCTB, PABHOCHWJIBHOCTh YPaBHEHHUH,
HEPaBEHCTB U CHCTEM, palliOHaIbHbIC, UPPALIMOHAILHBIE,
II0Ka3aTesbHbIC, CTENEHHbIE, JorapupMUUEcKue,
TPUTOHOMETPHUYECKUE YPAaBHEHHSI, HEPAaBEHCTBA U CUCTEMBI;
yYMEHUE pellaTh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C
MOMOIIBIO PA3JIUYHBIX MPUEMOB; PEIIaTh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C TAPaMETPOM; IPUMEHATh YpaBHEHUS,
HEPaBEHCTBA, MX CHCTEMBI JJISl PEHICHUS] MATEMaTHYECKUX 3a71a4
U 33/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U peallbHOM KU3HH;
-yMeTh CBOOOJIHO OIIEPUPOBATh MOHATUAMU: Tpaduk QyHKIUH,
oOpatHast pyHKIHS, KOMIO3UIUSA PYHKIMMA, TMHEHHAs
byHKuuMs, KBagpaTuyHas QyHKIHS, CTeTIeHHast QYHKIHS ¢
LeJIBIM [TOKa3aTesIeM, TPUrOHOMEeTprudeckue (QyHKIINY,
o0paTHbIE TPUTOHOMETPUYECKHE (PYHKIINH, TOKa3aTeIbHAs U
norapupmuyueckas yHKLUUU; YMEHUE CTPOUTH TpaduKu
(GyHKIMH, BHITOTHATE IpeoOpa3zoBaHus TpaduKoB QYHKIIHII;
YMEHHUE UCIONb30BaTh rpaduku GYHKUUHN ISl U3Y4EeHUS
MIPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 33734 U3 IPYTUX
y4eOHBIX IPEMETOB U U3 PEabHOM KU3HH; BHIPAXKAaTh
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

yMEHUe CBOOOHO ONEpUPOBATh MOHATUIMU: YETHOCTb
byHKINHU, TEPHOANIHOCTH (PYHKITUH, OTPAHUIEHHOCTh
(GyHKIINU, MOHOTOHHOCTh ()YHKLIMH, SKCTPEMYM (DYHKIIUH,
HaunOoJIbIIIee M HANMEHbIIIee 3HaYeHUsT QYHKIINU HA
IPOMEXYTKE; YMEHHUE NMPOBOAUTH HCCIEI0BaHNE QYHKIIUY;
YMEHHE HCI0JIb30BaTh CBOMCTBA U rpaUKu GYHKITUH [Tt
peleHns ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ apaMeTpaMu;
n300pakaTh HA KOOPAMHATHOM INTIOCKOCTH MHOKECTBA PEIICHUHN
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YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

- YMETb CBOOOJHO OIIEPUPOBATh MOHATHAMU:
MOCJIEI0BATENBHOCTD, apu(METHYECKAst TPOTPECCHS,
reoMeTpHuuecKas porpeccusi, 0eCKOHEUHO yObIBaroIas
reOMEeTpUYECKasi IPOrpeccusi; yMEHUE 331aBaTh
II0CJIEI0BATENBHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX
opmyu;

- YMETh OIIEPUPOBAThH MOHATUSAMHU: HENPEPHIBHOCTD (DYHKIIMH,
acCUMIITOTHI TpaduKa GYHKIUH, IEPBas U BTOPAst MPOU3BOIHAS
(byHKLINHU, TeOMETpUYECKUN 1 PU3MUECKHUI CMBICT
MIPOU3BOIHOM, TIEPBOOOpa3HAas, ONPEICICHHBI HHTETPaT,
YMEHUE HaXOJUTh aCUMITOTHI rpaduka QyHKIHUN; yMEHHUE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEIECHHUS, YACTHOIO U
KOMIIO3ULIUM (PYHKIMH, HAXOUTh YpaBHEHHE KacaTeJIbHON K
rpaduKy QyHKIHNH,

YMEHHUE UCII0JIb30BaTh IPOU3BOIHYIO JUI UCCIIET0BAHMS
GyHKIUH, U151 HAXOKICHHSI HAUTYYIIEro PelieHus B
NPUKIIAJHBIX, B TOM YHUCJIE COLUATbHO-3KOHOMUYECKUX U
¢bu3nyecKux 3aaayax, AJis oNpeAeseHUs] CKOPOCTH U YCKOPEHHUS;
HaXOJUTh IJIOUIaIu U 00BEMbI (PUTYp ¢ TOMOIBIO HHTETPaa;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJEIIMPOBAHMUS C
NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHUCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YNCIIA, MOYJIb U apTyMEHT
KOMILIEKCHOTO YHclia, opMa 3aluCy KOMIUIEKCHBIX YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYEcKas U ajaredpandeckas);
YMETb NIPOU3BOIUTH apU(PMeTHUYECKUE IeUCTBUS C
KOMIUIEKCHBIMU YHMCJIaMH; TIPUBOAUTH IPUMEPBI HCIIOJIb30BAHMUS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMU: CPEAHEE
apudmernyeckoe, MeiaHa, HauOOJIbIlIee U HAUMEHbIIee
3HAYEHMS, pa3Max, TUCIEPCHsl, CTAHJApPTHOE OTKJIOHEHUE AJIs
OMMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE UCCIIEIOBATh
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CTaTUCTHYECKUE TAHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpaduyecKuX METO/I0B U JIEKTPOHHBIX CPENICTB; rpadudecKu
MCCIIEIOBAaTh COBMECTHBIC HAOIOIEHHS C TIOMOIIBIO IUarpamMm
paccerBaHMs U JITMHEUHOU PErpeccuu;

- YMETh HaXOJUTh BEPOSATHOCTH COOBITUH C HCIIOIH30BAHUEM
rpaduyecKuX METO/I0B; IPUMEHSTh Ul PEIICHUs 3a1a4
(bopMyIIBI CIOKEHHUS U YMHOXKEHHSI BEPOATHOCTEH, (opMyITy
MOJIHOM BepOsITHOCTH, popmynny bepHysuin, koMmOHMHATOpHbBIE
(axThl 1 POPMYIIBL; OLIEHUBATH BEPOSITHOCTU PEATbHBIX
COOBITHIf; yMEHHE ONIEPUPOBATH MOHATHUSAMU: ClIydaifHas
BEJIMYMHA, paclpe/ielieHHe BEPOSITHOCTEN, MaTeMaTHUECKOe
OJKUJAHUE, TUCTIEPCUS U CTaHJAPTHOE OTKJIOHEHHUE CIydyaitHOM
BEJIMYMHBI, (PYHKIINH pacrpeieIeHus ¥ IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHHOI0 U HOPMAIBHOTO
pacripesielieHuil; yMeHHE UCTIOIb30BaTh CBOMCTBA N3YUEHHBIX
pacnpezeneHuit As peeHus 3a1a4; 3HaKOMCTBO C MTOHSATHIMHU:
3aKOH OOJIBIINX YUCEI, METO/Ibl BELIOOPOYHBIX NCCIICIOBAHMIA,
YMEHHE MMPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIITUX
YHCeN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMMU: TOUKA, IPpsIMas,
IJI0CKOCTh, POCTPAHCTBO, OTPE3OK, JIy4, INIOCKUHN yrod,
JIBYTPaHHBIN yTroJl, TpeXTPaHHBIN YroJ, IepeceKkaromuecs,
napajuieNIbHbIe M CKPEIIUBAIOIIHECS IPSIMbIE, TApaIJIeIbHOCTD U
NEePIEHIUKYIISIPHOCTD MPSIMBIX U TIIOCKOCTEH, Yrol MEXy
NPSIMBIMH, YTOJI MEX]Ty MIPSIMOH | IIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh MPH PEILICHUH 3a]a4
n3ydeHHbIE (PAKTHI M TEOPEMBI ITITAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHUpE; YMEHHE
OTIEPHPOBATH TOHATHSIMA: MHOTOTPAaHHHK, CEUCHHE
MHOT'OT'paHHHKA, TPABUIbHBII MHOTOTPaHHUK, IPU3Ma,
nupamMuia, GUrypa u IOBepXHOCTh BPALICHUS, IIMJIHHIP, KOHYC,
map, cdepa, pazBepTka MOBEPXHOCTH, CEUYCHHS KOHYCa U
LWIMH]IpA, apajulebHble OCH UM OCHOBAHUIO, CEYEHHE 11apa,
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IUIOCKOCTB, Kacaromasics cepbl, IINHAPA, KOHYCa; YMEHHE
CTPOUTB CEUEHHE MHOIOI'paHHMKA, U300paKaTh
MHOTOT'PaHHHKH, (PUTYPBI ¥ IOBEPXHOCTH BPAIICHUS, UX
CEUEHMsI, B TOM YHUCIIE C IIOMOLIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE PUMEHATh CBOWCTBA TEOMETPUUECKUX (QUTYD,
CaMOCTOSTENILHO (POPMYJIUPOBATh ONPEIEICHUS U3ydaeMbIX
¢buryp, BBLABUraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpUUECKUX (PUryp, 000CHOBBIBATh WM ONPOBEPraTh UX;
YMEHHUE MPOBOANTH KIacCU(UKALUIO GUTYP 110 pa3THUYHBIM
[PU3HAKAM, BBIIOJHATh HEOOXOAUMBIE JOIOIHUTEIIbHbIE
IIOCTPOCHUSI,;

- YMETh CBOOOTHO OIIEPUPOBAThH MOHATHIMU: IUIOIAAb (DUTYPBI,
00BeM (hUTYpBI, BETMYUHA YTIIa, PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXKAY NPSAMBIMHU, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMU, IIOIIAAb cephl, IUIONIA/lb TOBEPXHOCTU
UpPaMU/Ibl, IPU3MBbI, KOHyCa, WINHAPA, 00beM Ky0a,
IPSIMOYTOJIBHOTO NTapajuleenuneia, TMpaMubl, IPU3MBbI,
WINHApPA, KOHYca, lI1apa; YMEHUE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX PUTYP;

- YMETh CBOOOIHO ONEPUPOBAThH MOHATHIMU: ABHKEHHE,
napauleIbHBIA IEPEeHOC, CHMMETPHSI Ha IIIOCKOCTH U B
IPOCTPaHCTBE, IOBOPOT, MpeodpazoBaHKe Mo 100us1, 0 I00HbIE
¢burypsl; yMeHHE pacro3HaBaTh paBHbIE U MOAO0HBIE GUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, aDXUTEKTYPE; YMEHHE
MCII0JIb30BaTh T€OMETPUYECKUE OTHOILIEHUS, HAXOIUTh
reoMeTPHUYECKUE BETMUMHBI (JUTMHA, YTOJl, TUIOMaab, 00bEM)
IIPU pElIeHNH 3a]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB U U3
peanbHOU KU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMU: MPSAMOYTOIbHAs
CUCTEMA KOOPJMHAT, BEKTOP, KOOPINHATBI TOUKH, KOOPANHATHI
BEKTOpPa, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YUCJIO,
pasyiokeHue BEKTOpa Mo 6a3ucy, CKaIsipHOE MPOU3BEICHUE,
BEKTOPHOE IIPOU3BEJIEHUE, YTOJI MEXKAY BEKTOPAMHU; YMEHHE
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MCII0JIb30BaTh BEKTOPHBII U KOOPIMHATHBINA METOA, [
peLIeHHs FEOMETPUYECKUX 3a/1a4 U 33/1a4 IPYTUX y4eOHbIX
IIPEIMETOB; ONIEPUPOBATh MOHATUAMU: MaTpula 2x2 u 3x3,
OIpPEIEIINTENb MATPULIBI, TEOMETPUYECKHI CMBICII
OIIpENIEIUTENS;

- YMETb MOZEINPOBATH PEAJILHBIE CUTYallUN Ha SI3bIKE
MaTEMaTHKH; COCTaBJISATh BbIPA)KEHUSI, yPAaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI 110 YCIIOBUIO 33[]a4H, UCCIIEI0BATh IOCTPOCHHBIE
MOJIEIH C UCHOJIb30BAaHUEM alIapara ajareopsl,
MHTEPIPETUPOBATH ITOIYYCHHBIN Pe3yNbTaT; CTPOUTh
MaTeMaTUYECKHUE MOJIEH C TOMOUIbIO T€OMETPUUYECKUX
IIOHSTUH U BEIMYUH, PELIATh CBA3aHHbIE C HUMU IIPAKTUYECKHE
3aJ1a4uM; COCTABJIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIIPETUPOBATH MOJIYUYCHHBIN PE3yNbTaT; PEIIaTh
IIPUKIJIAIHBIE 33J1a4M CPEJACTBAMU MAaTEMaTHUECKOI0 aHallu3a, B
TOM YHCJI€ COLIUATBHO-3KOHOMUYECKOT0 U (PU3NYECKOTO
XapakTepa;

- YMEHUE BBIOMpATh MOAXOAIIUI METO IS peIlieHHs 3a]1auu;
MOHMMAaHHE 3HAYMMOCTU MaTEeMAaTUKH B U3yYEHUU NPUPOIHBIX U
0O0I11eCTBEHHBIX MTPOLIECCOB U SIBJICHUIN; yMEHHE paclio3HaBaTh
MPOSIBJIEHUE 3aKOHOB MaTeMaTHKH B UCKYCCTBE, YMEHHE
IIPUBOJUTH IPUMEPBI MATEMATUUYECKUX OTKPBITUI POCCUICKON
Y MUPOBOM MaTeMaTU4EeCKON HAyKH

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOWCKa, aHaJIN3a 1
WHTEPIIPETAIAN
uHpOpMaLnH, U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32124
npohecCuoHaNBHOM
JESATCIIEHOCTH

B o6nacTy IEeHHOCTH Hay4YHOTO MO3HAHUS:
-c()OpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH,
OCHOBaHHOTO Ha JHANIOTe KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHHUE SI3bIKOBOU U
YUTATEIbCKOM KYJIbTYPHI KaK CpEACTBA
B33PIMO)I€I>’ICTBPI$I MCKAY JHOAbMHA U ITIO3HAHUA

- YMETh OIIEPUPOBAThH MOHATHIMHU: PallMOHAIbHAs GYHKLNA,
noKasarenbHasi QyHKIHS, CTeNeHHas QyHKIuUs,
Jorapupmuueckas GyHKIUS, TPUTOHOMETpHUYECKHE (DYHKIIMH,
oOpaTHbIe QYHKIIMH; YMEHUE CTPOUTDH IpaUKN U3YyUEHHBIX
(byHKUINH, UCTIONB30BaTh T'paUKU MPU U3YUEHUH TPOLIECCOB U
3aBHCHMOCTEH, IPH peIIeHNH 3a]a4 U3 IPYTUX y4eOHbIX
IPEMETOB U 33Ja4 U3 PealbHOM KU3HH; BBIpaXaTh (hopMyIaMu
3aBHCUMOCTH MEXIy BEIUUYUHAMU;

- YMETb ONIEPUPOBATH MOHATUSAMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
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MUDA;

- OCO3HAaHUE IEHHOCTH HAYYHO! JeATeIbHOCTH,
TOTOBHOCTbH OCYILECTBIISATh POCKTHYIO U
HCCIIEIOBATEIbCKYIO IESTEIBHOCTh
WH/IMBUYAJIBHO U B TPYIIIIE.

OsnasieHre YHUBEPCAIbHBIMU YI€OHBIMU
MO03HABATEIbHBIMU JACHCTBUSIMHU:

B) pabota ¢ uHpopMaIuei:

- BJIaJIETh HaBbIKAMH MOJTyYSHHsI HH(POpMAIUU
U3 UICTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISTH MIOUCK, aHAIIN3, CHCTEMATHU3ALINI0
Y MHTEPIPETALHIO HHPOPMAIIUU Pa3INIHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX (hopMaTax C
y4eTOM Ha3zHaueHHsI UH(OPMAIUU U LIETEBOI
ay/IMTOpHH, BEIOMpasi ONTUMAIBHYIO (hopmy
MPEJCTABICHNUS U BU3yaIH3alliN;

- OLIEHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(pOpMaIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpaJIbHO-ITHYECKUM HOpMaM;

- UCTIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B pelICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX
OpraHU3aIlMOHHBIX 33]1a4 C COOII0AEHUEM
TpeOOBAaHUH SPTOHOMHKH, TEXHUKU
0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM
MH(POPMAIMOHHOM 0€30MacHOCTH;

- BJIJIETh HABBIKAMH PACTIO3HABAHMS U 3AIIUATHI
uHpopManuu, MHGOPMaAITMOHHON 6e30acHOCTH
JMYHOCTH

YpPaBHEHUI U HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHUH,
HEPaBEHCTB U CUCTEM, PallMOHAJIbHbIE, UPPALIMOHAIbHBIE,
NoKa3aTeJbHbIE, CTETIEHHbBIE, Torapu(pMUUECKHE,
TPUTOHOMETPUYECKNE YPABHEHUS, HEPABEHCTBA U CUCTEMBI;
YMETh PEIIaTh YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C ITIOMOILBIO
Pa3IMYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI C IIApaMETPOM; IPUMEHATh YPABHEHUS, HEPABEHCTBA,
UX CUCTEMBI JUIsl pELIEHUs MaTEMAaTUYECKUX 3a/1a4 U 33]1a4 U3
pa3aMyYHbIX 00JacTel HayKH U peallbHOM JKU3HY;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHSIMU: ABIKEHUE,
IapaJuIeIIbHBIN IEPEHOC, CAMMETPHS Ha INIOCKOCTH U B
MPOCTPAHCTBE, OBOPOT, MpeodpazoBaHUE MOJ00US, TOJOOHBIE
(buUrypsI; yMeTh pacrio3HaBaTh paBHbIC U 1TOO0HBIE (GUTYPHIL, B
TOM YHCIIE€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
HCIIOJIB30BaTh FEOMETPUYECKHE OTHOLICHUS, HAXOAUTh
reOMEeTPUYECKUE BEIMYUHBI (AJIMHA, YTOJ, IIO0HIa/1b, 00BEM)
IIPU PELICHNH 3a]a4 U3 IPYTUX y4EOHBIX MIPEIMETOB U U3
peaabHON KU3HU

OK 03 IInanupoBaTs u
pearn30BBIBATh

B obnactu AYXOBHO-HPAaBCTBCHHOT' O
BOCIIUTAaHHUA:

- YMCTh ONICPpHUPOBATH NOHATUAMUA: pallUOHAJIBHBIC,
HPppaiHuOHAJIBHEIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,
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CcOOCTBEHHOE
npoQeCCHOHATILHOE
JUYHOCTHOE Pa3BUTHE,
peAIPUHIMATENbCKYIO
JESITeIIbHOCTh B
npodeccuoHabHOM cdepe,
UCIIOJIb30BaTh 3HAHUS TI0
(MHAHCOBOW TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYyaIHAX

- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
3TUYECKOTO [TOBEJCHUS;

- cIocOOHOCTh OLIEHUBATh CUTYAIHIO U
MIPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

- OCO3HAaHME JIMYHOTI'O BKJIAJa B IIOCTPOCHUE
YCTOWYHBOTO OYIYILIEro;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOUM
ponuTensM U (WIK) IPYruM YjeHaM CeMbH,
CO3JJaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEN CEMEUHOM )KU3HU B
COOTBETCTBHUH C TpaauLUsIMHU HapoaoB Poccuu;
OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU
JICACTBUSAMMU:

a) caMOOpraHu3aIus:

- CAMOCTOSTEIBHO OCYIECTBIIATh
[I03HABATENIbHYIO JI€ATEIbHOCTD, BBISBIIATH
pOoOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIE 33/]a4M B 00pa3oBaTEIbHON
NESTETLHOCTH M )KU3HEHHBIX CUTYAIIHsX;

- CAMOCTOSITEIBHO COCTABIIATH IJIAH PEIICHUS
MPOOJIEMBI C YYETOM MMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEAOUTEHUII;
- J1aBaTh OLIEHKY HOBBIM CUTYaIIHsIM;
croco6cTBOBaTH (POPMUPOBAHUIO U MTPOSBICHUIO
IIUPOKOU SPYIUIINM B Pa3HBIX 00JIACTAX 3HAHUH,
MOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

HCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH
CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

- YMETb OIIEHUBATh PUCKH H CBOCBPEMEHHO

JorapupMHUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOI'OTPAHHUK, CEUEHUE
MHOI'OI'paHHMKa, Ky0, mapajienenune, npusma, Iupamuia,
¢durypa v moBepXHOCTb BpALICHHUS, [IMIMHJIP, KOHYC, 1ap,
cdepa, cedeHus: GUrypsl BpallleHHsl, INIOCKOCTh, Kacaroulascst
cdepsl, IIMHAPA, KOHYCA, TUIOIIAb TOBEPXHOCTH MTUPAMUIBI,
IPU3MBbI, KOHYCa, LWIMHAPA, IJI01a1bs cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO NIapajuleenuneia, IMpaMubl, IPU3MBbI,
LWINHApPA, KOHYca, l1apa; yMeHHe 300pakaTb MHOTOTPaHHUKU
Y TIOBEPXHOCTH BPALIEHUS, UX CEUYEHUS OT PYKH, C IOMOILIBIO
YEepPTEKHBIX HHCTPYMEHTOB U IEKTPOHHBIX CPEACTB; YMETh
pacro3HaBaTb CUMMETPUIO B IPOCTPAHCTBE; YMETh
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

- YMETb ONIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAsL CUCTEMA
KOOpJMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPANHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTh C
MTOMOUIbIO U3YUEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3KA,
paccTosHUE MEXKIY ABYMs TOUKaMHU
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MPUHUMATD PEHICHUS IO UX CHUKEHUIO;
B) SMOLMOHAJIbHBIM UHTEIIEKT,
MIPEIoJIararouii chOPMUPOBAHHOCTE:
BHYTPEHHEN MOTHBAIMHU, BKIIOYAIOIIEH
CTPEMIJICHHE K JTOCTHXKEHUIO 1IEJIU U YCTEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE
JIEHCTBOBATD, MCXO/S U3 CBOMX BO3MOKHOCTEH;
- SMIIaTUH, BKJIIOYAIOIIEeH CIOCOOHOCTh
MMOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTBIBATH €T0 MPU OCYIIECTBICHUN
KOMMYHHKAITUH, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO,

- COLIMATIbHBIX HABBIKOB, BKIIIOYAIOIINX
CIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS C
JIPYTUMU JTFOJbMU, 3a00TUTHCS, TIPOSIBIISITH
HMHTEPEC U pa3peniatb KOHQIUKTHI

OK 04 D¢ dexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B KOJUIEKTUBE U
KOMaH/1e

TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPECIICHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHON U COLMAIIBHOU
JIeITEIILHOCTH;

OBnazeHue yHUBEpCATbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMH:

0) COBMECTHasl IeATeIbHOCTD:

- IOHUMATh U UCTIOJH30BATh MPEUMYIIIECTBA
KOMaHIHOW ¥ UHIUBUyaTbHOU paboTHI;

- MPUHUMATH IIEJIU COBMECTHOM JEATEIHHOCTH,
OpraHU30BbIBATH U KOOPAUHUPOBATH EHCTBUS
10 €€ JIOCTYKCHHIO: COCTABIIATh IUIAH JICHCTBHIA,
pacnpenensaTb pojid ¢ y4eTOM MHEHUN
YYaCTHUKOB 00CYXIaTh PE3yJIbTAThI
COBMECTHOI paboThI;

- KOOPJAMHUPOBATH M BBHIOIHATH PabOTY B

- YMETh OIIEPUPOBATH MOHATHIMHU: CIIyYAHHBIN OIBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS; YMETh
BBIYUCIISITH BEPOSITHOCTD C MCMOJB30BaHUEM TpapuuecKix
METO/0B; IPUMEHSATH (DOPMYJIbI CIIOKEHHUS U YMHOKEHUS
BEPOATHOCTEN, KOMOMHATOPHBIE (PaKThl U HOPMYJIIBI IPU
pELIeHUH 33/1a4; OLIEHUBATh BEPOSTHOCTH PeaIbHBIX COOBITUH;
3HaKOMCTBO CO CITyYaiHBIMH BETHYMHAMU; YMEHHUE TPHUBOIUTH
IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YKHCET B IPUPOTHBIX U
OOIIECTBEHHBIX SIBJIICHUSX;

- YMETh CBOOOJIHO OIEPUPOBATH MOHATHSIMHU: CTETIEHb C LIEJIbIM
MOKa3aresieM, KOpeHb HaTypalbHON CTETIEHU, CTENEHb C
palroHAIBLHBIM ITOKa3aTeNleM, CTeNEeHb C IeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, Jiorapudm ducia, CHHYC,
KOCHHYC U TaHT'€HC IPOU3BOJIHHOTO YHCIIA;

- YMETh CBOOOIHO ONIEPUPOBATh MOHATUSAMU: TpaduK QyHKIUH,
oOpartHast pyHKIUS, KOMIO3HULKS GYHKUIUHN, TUHEHHAsS
GyHKIMS, KBagpaTu4yHasi QyHKIMS, CTeNeHHast QyHKIHS ¢
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YCIIOBUSIX PEaIbHOTO, BUPTYAIBHOTO U
KOMOWHHMPOBAHHOT'O B3aUMOJICHCTBUS;

- OCYIIECTBJISITh O3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAIHIX, IPOSBIISATH
TBOPYECTBO U BOOOpaKEHUE, ObITH
WHUIIATHBHBIM.

OBrnaneHne yHUBEPCATBHBIMH PETYIISITHBHBIMU
NEUCTBUSIMU:

T) IPUHITHE CE0sl ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX
JIIOJIeH TIPU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPABO JPYTHUX
JIFOJICH Ha OIIHUOKY,

- pa3BUBAThH CIIOCOOHOCTH IOHUMATh MHP C
TIO3UIIMH JIPYroro YeIoBeKa

LEJIBIM TTOKa3aTeIeM, TPUTOHOMETpUYecKre (DyHKIINY,
0OpaTHbBIE TPUTOHOMETPUYECKUE (DYHKIIUH, TIOKa3aTeIbHAS 1
norapudpmuyueckas GyHKIUH; YMETb CTPOUTDH IrpaduKu

(G YHKIHHA, BBITOTHATE IPe0Opa3zoBaHus rpadukoB (PyHKITHI;

- YMETh UCIIOJIb30BaTh rpaduku (GYHKIMN IS H3yUCHUS
IPOLIECCOB M 3aBUCHMOCTEH IPU PEIICHUH 3a/1a4 U3 JPYTHX
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH; BEIPAXKATh
bopMynamMu 3aBUCHMOCTH MEK1Y BETUIHMHAMU;

- cBOOOJTHO OTIEPHPOBATH MOHATUSAMH: YETHOCTD (DYHKIIUH,
NEePUOANYHOCTh QYHKIIMU, OTPAHUYEHHOCTh (DYHKIIHH,
MOHOTOHHOCTH (DYHKITHH, IKCTpEMYM (YHKIIUHU, HAUOOJIbIIEE U
HaMMeHbIIee 3HaUCHHs (PYHKIMH Ha IPOMEXKYTKE; YMETh
MPOBOJIUTH UCCIIEAOBaHNE (DYHKITHIH;

- YMETb UCIIOJIb30BATh CBOMCTBA U TpauKu PYHKIHNA ISt
peleHns ypaBHEHH, HEPABEHCTB U 33144 C ITapaMeTPaMu;
n300pakaTh Ha KOOPAWHATHOMN TIOCKOCTH MHOXKECTBA PEIICHHH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

OK 05 OcymiectBiATh
YCTHYIO ¥ TUCBMCHHYIO
KOMMYHHKAITIIO Ha
TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eToM 0coOeHHOCTEN
COLIMATILHOTO U
KYJIBTYPHOTO KOHTEKCTa

B o0nactu 3¢TeTHYECKOr0 BOCIIUTAHUS:

- 3CTETUYECKOE OTHOILIECHHE K MHUPY, BKJIIOYas
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX
OTHOIIICHHUH;

- CIIOCOOHOCTh BOCTIPUHUMATD PA3IMYHBIC BUIBI
HCKYCCTBA, TPAIAULIMU U TBOPUYECTBO CBOETO U
JIPYTUX HAPOJOB, OIIYIIATh SMOIIMOHAIBHOE
BO3JEHCTBUE UCKYCCTBA;

- YOeXKJICHHOCTh B 3HAYUMOCTH JIJIsl TUYHOCTH U
o0I1ecTBa OT€UECTBEHHOTO U MUPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAIUIUH
Y HAPOJHOI'O0 TBOPUYECTBA;

- TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX
BHUJAaX UCKYCCTBA, CTPEMIIEHUE MIPOSABIIATH
Ka4yeCTBA TBOPUYECKON JTMYHOCTH;

- YMETh OIIEPUPOBATh MOHATUAMU: CpeiHee apupMeTUIECKOE,
MearaHa, Haubosblllee 1 HaMMEHbIIee 3HaYeHUs, pa3Max,
JCTIepCHs, CTaHIapTHOE OTKIOHEHHE YHCIOBOr0 Habopa;
YMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMAIIHIO,
IpeJICTaBICHHYIO B TabIuIaX, Ha AUarpammax, rpadukax,
OTpakarolllylo CBOMCTBA pealIbHbIX MTPOLIECCOB U SBJICHUM;
NPEJCTaBIATh HH(POPMALIHIO C TIOMOLIBIO TAOJIUI] U JHArpaMM;
MCCIJIEIOBATh CTATUCTHUECKHE JaHHbIE, B TOM YHUCIIE C
IpUMEHEHHEM TpapUUeCKUX METOI0B U AIEKTPOHHBIX CPEJICTB;
- YMETh ONEPUPOBATH MOHATUAMU: TOUKA, IpsAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, IBYTPaHHBIN yroJl, CKPELUBAIOIIUECS MPSMBIE,
MapajuIeIbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEM, YroJl MeX1y NPSMBIMH, YTOJI MEXAY IPSIMON U
IJIOCKOCTBIO, YIOJI MEKY MIIOCKOCTSIMHU, PACCTOSIHUE OT TOUKH
JI0 MIJIOCKOCTH, PACCTOSIHUE MEXY NPSMBIMH, PACCTOSHUE
MEX1y TIIOCKOCTSIMH,
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OBnazneHue yHUBEpPCAIbHBIMU
KOMMYHHUKATHBHBIMH JICHCTBUSMHU:

a) obmeHme:

- OCYIIECTBIJIATh KOMMYHHKAIIMH BO BceX chepax
KHU3HH;

- pacro3HaBaTh HeBepOaIbHBIC CPEICTBA
OO0IIeHUs, TOHUMATh 3HAYCHHUE COLTUAIBHBIX
3HAKOB, PaCIIO3HABATh MPEIIOCHLUTKU
KOH(JIMKTHBIX CUTYyalldil U CMsTYaTh
KOH(JIMKTHI,

- pPa3BEpHYTO U JIOTUYHO M3JIaraThb CBOIO TOUKY
3pEHHMSI C MCII0JIb30BAHHEM SI3BIKOBBIX CPEJICTB

- YMETh MCIIOJIb30BaTh MPH PEIICHUHU 3aa4 H3y4eHHbIE (DaKThI U
TEOpeMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BbEKTOB
OKPY’KaIoILero Mupa

OK 06 IIposBisaTs
IPaKIaHCKO-
NaTPUOTUYECKYIO TTO3HUIIHIO,
JEMOHCTPHPOBATH
OCO3HAHHOE TTOBEJICHHUE Ha
OCHOBE TPATUITMOHHBIX
00111e4YeI0BEUeCKIX
LIEHHOCTEM, B TOM YHUCJIE C
Y4€TOM TapMOHHU3AIUN
MEKHAI[MOHATBHBIX U
MEXPEJIUTHO3HBIX
OTHOLLIEHU!, TPUMEHSATH
CTaHJaPThHI
AHTUKOPPYIMLHOHHOTO
TTOBEJICHUS

- OCO3HaHHE 00YYaIOIIUMHUCS POCCUNCKON
IpaX1aHCKON MIEHTUYHOCTH;

- LIEJICHAIIPABICHHOE PA3BUTHE BHYTPEHHEH
MO3UIIMHU JINYHOCTHU Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN Hapoa0B Poccuiickoin
denepanyu, UCTOPUYECKUX M HAI[MOHAIBHO-
KyJIbTYPHBIX TpaaAuLIui, pOpMUPOBAHKE
CHCTEMBI 3HaYMMBbIX LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, aHTUKOPPYIILIMOHHOTO
MHUPOBO33PEHUS

MIPaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpBI,
CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD
KU3HEHHBIE TUIAHBbI;

B yacTtu rpakaaHCKOro BOCIIUTaHUS:

- OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U
00513aHHOCTEH, yBaXKEHHE 3aKOHA U
MIPaBOIIOPSIIIKA;

- IPUHATHE TPAJULIMOHHBIX HALIMOHAJIBHBIX,
0011eueI0BeYECKUX TYMAHUCTUYECKUX U
JEMOKPAaTU4YECKUX LIEHHOCTEN;

- TOTOBHOCTbH NMPOTHUBOCTOSATH UJI€OJIOTUI

- YMETbh OIIEPUPOBATH IMOHATUAMM: IPSIMOYTOJIbHAsA CUCTEMA
KOOpJMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKAJIIPHOE IPOU3BEIACHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTh C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPMHATHI CEPEIMHBI OTPE3Ka,
paccTosiHuE MEKIY JBYMs TOUKaMU;

-yMeTh BBIOMPATh MOAXOIALINI U3yUYEHHBIH METO IS
peleHus 3a1auu, paclo3HaBaTh MaTeMaTH4eckue (hakThl U
MaTeMaTHUYeCKUEe MOJIEIH B MPUPOIHBIX U OOIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE;

YMEHHE NMPUBOJAUTH IPUMEPHI MATEMATHUECKUX OTKPBITHIA
POCCHICKON U MUPOBON MaTEMaTUYECKON HAYKHU.

- YMETbh ONIEPUPOBATH IMOHATUAMM: CIIYHANHBIA OIBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTD CITy4aifHOI'O COOBITHS; YMETh
BBIUUCIISATH BEPOSTHOCTh C HUCIOIb30BaHUEM IpapUuecKux
METO/I0B; IPUMEHSATH (POPMYJIBI CIIOKEHUS U YMHOKEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE PaKThl U HOPMYIIBI IPU
pELIEeHUH 33/1a4; OLIEHUBATh BEPOSTHOCTH PeaIbHBIX COOBITUH;
3HAKOMCTBO CO CIIy4allHBIMU BETUYMHAMU; YMEHUE IPUBOINUTH
IIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCET B IPUPOTHBIX U
OOLIECTBEHHBIX SIBJICHUSIX
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IKCTpEeMH3Ma, HallMOHAIM3MA, KceHOhoOuH,
JUCKPUMMHALIAU 110 COLIMAJIBHBIM,
PEJIUTHO3HBIM, PACOBBIM, HAI[MOHAIbHBIM
IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JESITEIbHOCTD
B MHTEpecax rpax1aHcKoro oOI1ecTna,
y4acTBOBaTh B CAMOYIIPABJICHUU B
00111e00pa30BaTeIbHON OpraHu3aluy U AETCKO-
IOHOIIECKUX OpraHU3alusiX;

- YMEHHE B3aUMOJIEHCTBOBATh C COLIMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUU C UX (PYHKIIUSIMH
U Ha3HA4YCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU
NESTEIIbHOCTH;

MaTPUOTHUYECKOI0 BOCIIUTAHUSA:

- ¢(hOpMUPOBAHHOCTb POCCUMCKOM IPaXkKAaHCKOM
UJEHTUYHOCTHU, IaTPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJay, YyBCTBa OTBETCTBEHHOCTH
nepea PonnHOM, roprocty 3a cBOM Kpaid, CBOXO
Poavny, cBOH S3bIK U KyJIBTYpY, IPOLIOE U
HACTOI[€€ MHOTOHAIMOHAJILHOTO Hapo/ia
Poccuu;

- IEGHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM
CHUMBOJIaM, HICTOPUUYECKOMY U TIPUPOTHOMY
HaCJIEIUIO, TaMSTHUKAM, TPaJAULIUSIM HapOJOB
Poccun, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;

- ujeiiHas yoeK1IeHHOCTh, TOTOBHOCTh K
ciy>keHu1o U 3amute OteyecTsa,
OTBETCTBEHHOCTb 32 €r0 Cyb0Y;

OCBOEHHBIE 00YYAIOIUMHUCSA MEXIPEIMETHBIE
MOHATHUS M YHUBEpCAJIbHbIC YueOHbIe eiCTBUS
(peryisiTUBHBIE, TO3HABATENbHBIE,
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KOMMYHHMKATUBHBIE);

- CIOCOOHOCTh MX UCIIOJIb30BaHUS B
II03HABATEJIBHOW U COLMAIbHOM IIPAKTHKE,
TOTOBHOCTB K CAMOCTOSITEIBHOMY
IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
JesTeNbHOCTH, OPraHU3aluy y4eOHOTro
COTPYJHHUYECTBA C M€1arOrH4eCKUMHU
paOOTHHKAMU M CBEPCTHUKAMMU, K YyYaCTHIO B
MOCTPOCHUH UHIMBUAYAJIbHOM 00pa30BaTeIbHON
TPacKTOpUH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
UCCIIEI0BATENIBCKOM, IPOEKTHOM U COLIMATIbHON
JIeSITENIbHOCTH

OK 07 CopeiictBOBaThH
COXPAHEHHUIO OKpYKaroUIen
Cpelbl,
pecypcocOepereHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MIPUHIIUIIBI OEPEKITHUBOTO
IIPOU3BOJICTBA, 3()PEKTUBHO
JICUCTBOBATH B
YpE3BBIYANHBIX CUTYAIUSIX

- He IPUHUMATh JACHCTBHUS, IPUHOCSAIINE BPE
OKpY>KalolleH Cpee;

- YMETh MPOTHO3UPOBATH HEOIATONIPHUITHBIE
HKOJIOTUYECKHUE TTOCIICACTBUS
MpeANPUHIMAEMbIX TEHCTBUH, IPEIOTBPAILATh
uX;

- pacIIUPUTH OMBIT AEATEIbHOCTH
9KOJIOTHYECKOHN HAIPaBICHHOCTH;

- pa3pabatbIBaTh IJIaH pelIeHHs MPoOIeMBbI C
YUE€TOM aHAJIM3a UMCIOINXCA MaTCpUAJIbHBIX U
HeMaTepuaIbHBIX PECypCOB;

- OCYIIECTBIIATH IEJICHANPABICHHBIN MTONCK
MepeHoca CpeiCTB U CIOCOOOB IEHCTBUS B
poeCCUOHANTBHYIO CPENY;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEILHYIO
U IPAKTHUUYECKYIO 00J1aCTH KU3HEACSITETbHOCTH;
- Ipe/yIaraTh HOBBIE IPOEKTHI, OIICHUBATH UJIEU
C MO3WIIMN HOBU3HBI, OPUTUHAJIIBHOCTH,
MPAKTUIECKON 3HAYMMOCTH;

- 1aBaTb OCHKY HOBBLIM CUTYyallusIM, BHOCHUTD

- YMETh OIIEPUPOBATh MOHATUAMU: (HYHKLIUS, HEIIPEPBIBHAS
(GyHKIMS, IPOU3BOIHASA, IEPBOOOpa3Has, ONpeaeIeHHbIN
MHTErpaj; yMEeTh HaXOAUTh IPOU3BOHbIE FIEMEHTAPHBIX
(GyHKIMH, UCII0JIb3YS CIIPABOYHBIE MaTEpUaIbl; UCCIIEOBATh B
IPOCTEHIINX CIydasxX (YHKIHUU HA MOHOTOHHOCTb, HAXOAUTh
HauOOoJIbIINME U HAUMEHbIINE 3HAaYeHUsI (PYHKLNN; CTPOUTH
rpaMKu MHOTOYJICHOB C UCIOJIb30BAHUEM allnapaTa
MaTeMaTUYeCKOT0 aHalIn3a; MIPUMEHSTh IPOU3BOIHYIO MPU
pEILIEHNN 3a]a4 Ha JABM)KEHUE; PeIIaTh PAKTUKO-
OpPUEHTUPOBAaHHBIE 3a/1a4l Ha HAaUOOJIbIINE U HAUMEHbIINE
3HAYEHUS, HA HAX0XIECHNE IIyTH, CKOPOCTHU U YCKOPEHMUS;

- YMETb ONEPUPOBATh MOHATUSAMU: JIBH)KEHUE B IPOCTPAHCTBE,
1o100HbIE (PUTYPBI B MPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILIEHHE
ioniaiel NoBepxHocTell 1 06beMOB OJOOHBIX GUTYD MTPH
pEILIEHNN 3a/]adY;

- YMETh BBIYHUCIIATH T€OMETPUYECKUE BEIUUNHBI (IJIMHA, YTOJ,
IUI0Iab, 00BEM, TUIONIA/Ib TOBEPXHOCTH ), UCTIONbB3YS
M3Y4YE€HHbIE (OPMYJIIBI U METOIBI
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KOPPCKTHUBBI B ACATCIIBHOCTh, OLICHHUBATDH
COOTBCTCTBHUEC PE3YJIBTATOB LCIISIM

1 Texuuueckoe 00CTy)KMBaHUE U PEMOHT JJOKOMOTHBA (110 BUIAM)
2 YnpaBieHue U TeXHUYeCKas HKCIUTyaTalusl JOKOMOTHUBA (110 BUJaM) I0J] pyKOBOJICTBOM MaIlIMHUCTA

[IK 1.2 ITpousBoauTh
TEXHUYECKOE 00CTY)KHUBAHUE
U PEMOHT MOABHKHOTO
COCTaBa YKEJIC3HBIX JOPOT B
COOTBETCTBHUU C
TpEOOBAHUSAMHU TEXHUICCKUX
MIPOIIECCOB

IIK 1.3 ObecnieunBath
0€e30MacHOCTh ABUKEHUS
MOJBHYKHOT'O COCTaBa

- CaMOCTOSTENBHO (HOPMYIUPOBATH U
aKTyaJIM3UpOBaTh MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- BHOCHTh KOPPEKTHBHI B JICTEIHLHOCTD,
OLCHUBATb COOTBCTCTBUEC PC3YJIbTATOB LICIISAM,
OLICHUBATh PUCKH MOCIICICTBUI IESITEIbHOCTH,

- CIIOCOOHOCTBH M TOTOBHOCTH K
CaMOCTOATCIIbHOMY IIOUCKY MCTOJ0B PCIICHUA
INPaKTUYCCKUX 3a1a4, IPUMCHCHHIO PA3JIMYHBIX
METOJ0B IIO3HAHU,

- CIIOCOOHOCTBH M TOTOBHOCTH K
CaMOCTOATCIIbHOMY IIOUCKY MCTOJ0B PCIICHUA
MNPaKTUYCCKUX 3adaq, IPUMCHCHHIO PA3JIMYHBIX
METOJ0B ITIO3HAHU,

- AHAJIU3UPOBATH ITOJIYUCHHLBIC B XOAC PCIHICHUA
3aaa4u pe3yyibTaTbl, KpUTUUCCKNU ONCHUBATDh UX
AOCTOBCPHOCTL, IPOTHO3UPOBATH H3BMCHCHHUC B
HOBBIX YCJIIOBUSX;

-YMETb IIPOU3BOJUTH CJIOKHBIE BBIUMCIUTEIBHBIEC OIIEpaLuy,
pabotath ¢ (hopMyIamMH, yIUTHIBATh NOTPELIHOCTH BBIUUCIICHHUH
Y U3MEPEHUU

-YMETb IIPOU3BOJUTH CIOKHBIE MHOTOCTYIIEHYATHIE OIEPALIUHU C
UCIIOJIb30BAHUEM KAJIBKYJIATOPA U PAa3JIMYHBIX IIPUKIIAIHBIX
KOMITBIOTEPHBIX IIPOrPAMM

-YMETb BBIUUCIIATD CIOXKHBIE U IIPOCTHIE IIPOLIEHTHI, BBIBOAUTD U
UCTIOJIB30BaTh (POPMYIIBI ISt KOHTPOJISI OCTATKOB 3allaCHBIX
qacTeil 1 00CITy)KUBaHUS 000PYI0BaHUS

-aHAJIM3UPOBATH TPAPUKH MPOYUITAKTUICCKOTO 00CITYKUBAHHS
00opyIoBaHUs

-peuiaTh 3a/la4u C BHCCCHUCM B I/IH(bOpMaI_II/IOHHYIO CUCTEMY C
MNPUMCHCHUEM MAaTEMAaTUUCCKOT'O aHAJIN3a

- pemaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a]]a4l HAa HAUOOJIBIIINE
Y HAMMEHBIIINE 3HAYCHHU S, TPU OTCIIC)KUBAHUE HATTMYHE
3alacHbIX 4acTen

-peuiaTthb 3aJa4u € 0a30BBIMH napameTpamu € UCIIOJIb30BAHUCM
TEXHOJIOTHYCCKUX MAaTpHUI]

-yMeTb peuath npodeccCHOHAIbHbIE 3a/1a41, UCTIONIb3YS
AJIEMEHTHl KOMOMHATOPUKHU, TEOPHH BEPOSITHOCTEH,
MaTE€MaTUYECKOU CTaTUCTUKHU

-YMETh periath npodeccuoHaATbHO-OPUEHTHPOBAHHBIE 33741
Ha COCTABJICHUE YPAaBHECHHI 1 HEPABCHCTB
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOI YYEBHOI

TACIATLITAHBI

2.1. O6beM TMCUMIIMHBI M BU/BI Y4eOHOH padoThl

Buna yueOHoii padoThl Oo0bem B
yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340

B T.4.

OcHoBHOe coJep:kaHue 284

BT. U..

TEOpETHUECKOe 00yUueHue 220

MIPaKTUYECKHE 3aHATHS 58

IpodeccnoHaTHHO-OPHEHTHPOBAHHOE CO/IeP:KaHME (COIACPKAHKEC 64

MIPUKIIATHOTO MOIYJIS)

BT. 4..

TeopeTu4ecKoe o0ydyeHue 4

MIPaKTUYECKHUE 3aHATHS 52

IIpome:xxyTouHasi aTTecTanus: Ik3ameH (4 cemectp)
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2.2 TemaTnyeckuii MJIaH U cojiepKaHNEe TUCIHUIIUHBI

HaumeHoBaHue pa3jiesioB u Conep:xanue yuye0HOro marepuasa (0CHOBHOe M MPodeccHOHAIBLHO- Oo6bem | @opMupyemblie
TeM OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3AHATHS, YacoB | KOMIIETEHIUH
NPHUKJIATHON MOXYJIb (IPU HAJTMYMH)
1 2 3 4
OCHOBHOe co/Iep:KaHue
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 20
Tema 1.1 Coaep:xkaHue yueOHOro MaTepHaJia OK-01, OK-02,
Llenp u 3agaun Marematuku | basoBele 3HaHMS W yMEHHS [0 MaTeMaTHKe B TNPO(ECCHOHANbHOW U B 2 OK-03, OK-04,
[IPU OCBOCHUH CIIENUATBHOCTA | MOBCEIHEBHOM EATEILHOCTH. OK-05, OK-06,
KoMOMHMPOBAHHOE 3aHATHE OK-07
Tema 1.2 Cojep:xanue y4eGHOTro MaTepuaIa 1IK'1.3
Yucna u BBIYMCICHMA. | JIeHCTBUS ~ HaA  TIOJMOXKUTEIBHBIMH U OTPHUIATENIbHBIMU  YHCIIAMH, 2
Bripaskenns u mpeoOpa3oBaHusl | OOBIKHOBEHHBIMHU H JACCATHYHBIMU JAPOOSIMHU.
JleiictBust co creneHsaMu, GOpMyIIibl COKPAIIEHHOTO YMHOKEHHUS.
KomOuHupoBanHoe 3anstue
Tema 1.3. IpodeccnonabHO-OPUEHTUPOBAHHOE coaep:KaHue (conpep:xkanue
['eomeTpuss Ha  IUIOCKOCTH. | MPUKJIAAHOTO MOIYJIsI)
IIPAKTUKO-OPUEHTUPOBAHHBIE Buzpl minockux Guryp v ux miomaib. 2
3aa4yn B TpodeccnoHanbHON | [IpakTHKO-OpUEHTHPOBAHHBIC 33]]a4K B KypCe T€OMETPUH Ha MJIOCKOCTH
JESATEIIBHOCTH [TpakTHyeckoe 3aHsATHE
JKEJIE3HOJOPOKHUKA
Tema 1.4 Copepxanue yueOHOIro MaTepuasa
[TporieHTHBIC BEIYUCIICHUS ITpocTble MpOLEHTHI, pa3Hble cr1ocoObl X BhIYKCIeHUs. ClI0)KHBIE TPOLIEHTHI 4
IIpakTHueckoe 3aHsITHE
Tema 1.5 Copepxanue yueOHOIro MaTepuasa
YpaBHEHHS 1 HEPABEHCTBA Jluneiinble, KBagpaTHbIE, APOOHO-JIMHENHbIE YpaBHEHUS M HEPABEHCTBA 2
ITpakTHyeckoe 3aHsATHE
Tema 1.6 CoaepxxaHue y4yeOHOIro MaTepuasa
Cucremsl YpaBHEHUI 1 | CiocoObl pemieHust CUCTEM JIMHEHHBIX ypaBHeHHM. [loHsTus: matpuna 2x2 u 6
HEPABEHCTB 3x3, omnpenenurens wmarpunbsl. Metog I'aycca. CucreMbl HETMHENHBIX

ypaBHeHUH. CHCTEMBbl HEPABEHCTB
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KomOuHnpoBanHoe 3aHsTHe

Tema 1.7 Conep:kanue y4eOHOT0o MaTepHuaJia
Kontponbnas  pabora  Nel | Beruucnenust u mpeoOpa3oBaHusi. YpaBHEHHs M HepaBeHCTBA. [ eoMeTpus Ha 2
«BX0JIHOM KOHTPOJIb» IIJIOCKOCTH
KonrtponbHas padora
Pa3nen 2. [Ipsimble U JIOCKOCTH B MPOCTPAHCTBE 20 OK-01, OK-03,
Tema 2.1. Coaep:kanue y4e0HOro MaTepualia OK-04, OK-07
OcHoBHbIE nousaTys | [lpenqmer crepeomerpun. OCHOBHBIE MOHATUSA (TOYKa, IpsiMasi, IUIOCKOCTb, 2 IIK 1.3
crepeomerpun. Pacrnonokenue | mpoctpanctBo). OCHOBHBIE aKCHOMBI — cTepeoMeTpuu. llepecekarormumecs,
HPSIMBIX U IIJIOCKOCTEHN napajuleJibHble W CKpelluBawomuecs npsmble. llpusHak U cBOWCTBO
CKpEIMBAOIUXCS NpIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIC (DUTYPBHIL.
Kom0OuHnpoBanHoe 3aHsATHE
Tema 2.2. Coaep:xanue yueOHOro MaTepHaJia
[TapannenbHOCTD npsamelX, | [lapamnensusie mpsiMas u minockocts. Omnpenenenue. [lpusnak. CoiictBa (c 6
npsIMOi u IUIOCKOCTH, | ToKazatenbcTBoM). [lapamnenbuble minockoctu. Ompenenenue. [Ipusnak.
MJIOCKOCTEH CaoiicTBa (¢ qoKa3zarenbcTBoM). TeTpadap u ero anemeHTsl. [lapamnenenunen u
ero oaneMmeHThl. CBOICTBa TNPOTHBOMONOXKHBIX TpaHe M JAMaroHanei
napaienenunena. [locrpoenue ceuennii. Penienue 3amay.
KomOuHMpoBaHHOE 3aHATHE
Tewma 2.3. Conep:xanue yueOHOTro MaTepHaJia
[TepnienuKynsapHOCTh NPAMBIX, | [leprienaukynsapabie npsmMeie. [lapannensHbsie TpsiMble, MEPIEHANKYISIPHBIE K 4
PSIMOI u IUIOCKOCTH, | MIOCKOCTU.  IIpM3HaK  NEepHneHIUKYISIpHOCTH  OpSAMOM M IJIOCKOCTH.
IJIOCKOCTEN JlokazarenbCcTBO.
[lepnennukynsap u HawkioHHas. IlepneHaukymspHele MuiockocTH. Ilpu3Hak
NEePIEHAUKYJIIPHOCTH IUIOCKOCTEN. Jl0Ka3aTenbeTBo.
PaccTosiHMsI B IpOCTpaHCTBE
Komb6uHMpoBaHHOE 3aHATHE
Tema 2.4. Copepxanue y4eOHOIo MaTepuasa
Teopema o Tpex | Teopema o Tpex neprneHauKymspax. JlokazaTenbCTBO. YTosl Mexay IpsMOll U 2
NEPIEHIUKYIIpax IJIOCKOCTBIO. YTO0JI MEXY IIIOCKOCTSMU
Komb6unupoBanHoe 3aHsaTne
Tema 2.5. IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coaep:kaHue (conep:xanue
[TapannenbHele, NPHUKJIATHOTO0 MOYJIsA) 4
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NEPIEHIUKYJISIPHBIE, AkcuoMbl crepeoMeTpud. l[lepneHAMKYISIpHOCTh NPSAMOM M IUIOCKOCTH,
CKpEIIMBAaOIINECs IpsIMbIE: | MMapaJLICIIbHOCTh JIBYX MPSIMBIX, MEPIEeHIUKYISIPHBIX MJIOCKOCTH,
Paccrostnue 110 mnpensATCTBUS | NEPHEHIUKYISPHOCTD MJIOCKOCTEN
WIH MEXIY o0bekTamu | [IpakTHueckoe 3aHsATHE
JKEJIE3HBIX  JIOpOT, HOBast
reOMEeTpHsI TIOKOMOTHBA
Tema 2.6. Copnepxxanue yueOHOIo MaTepuasa
KonTponbhas padota No2 PacrnionoskeHue mpsMbIX M IUIOCKOCTEH B mpocTpaHcTBe. [lepneHaukyaspHOCTh 2
«lIpsample ¥ IJIOCKOCTH B | M MApaJUICIBHOCTh NPSMBIX U TIIOCKOCTeH. CKpelunBalomumecs npsmbie
MIPOCTPAHCTBE» KonTponbnas pabota
Pa3nen 3. KoopauHaTtsl 1 BEKTOPBI 16
Tema 3.1 Conepixanue y4eOHOro MaTepuasa OK-02, OK-03,
JexkapToBbl  KoopaumHaThl B | JlekapTOBBI KOOPAWHATHI B IpocTpaHcTBe. [Ipocreiimme 3aaun B KOOpAMHATAX. 4 OK-04, OK-07
MIPOCTPAHCTBE. Paccrosuue | Paccrosinue Mexy IByMsl TOUYKaMU, KOOPJIUHATHI CEPEIMHBI OTPE3Ka I[IK 1.2
MEXAy ~ JAByMA  TOYKaMH. | KOMOMHUPOBAHHOE 3aHATHE IIK 1.3
Koopaunatst CepeHbI
oTpe3Ka
Tema 3.2 Coaep:xxanue yue0HOro MaTepHaJia
BexTopsl B mpocTpaHcTBE. BexToprl B mpoctpaHcTBe. Cl0KE€HHE U BBIYMTAHHE BEKTOPOB. YMHOXKEHUE 6
Yron  MexIy  BEKTOpaMH. | BekTopa Ha uucio. KowmruianapHele BeKTOpbl. CKalsipHOE MpOU3BEICHUE
CkaysipHoe IIPOU3BEJIEHUE | BEKTOPOB. Pa3nokeHne BekTOopa MO TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.
BEKTOPOB Koopaunatsl BekTOpa, CKaJspHOE IMPOU3BEACHHE BEKTOPOB B KOOpPAMHATAX,
yroJl MeXay BEKTOpaMH, Yrojl MEXIy HpsIMOW U IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMU. YpaBHEHHUE IJIOCKOCTU. ['€OMETpUYECKUI CMBICI ONPEAEIUTENS
2x2
KomOuHMpoBaHHOE 3aHATHE
Tewma 3.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE co/iep:KaHue (conepxanue
ITpakTUKO-OPUEHTUPOBAHHBIE | MPHUKJIAAHOTO MOAYJIsI) 4

3aja4d  Ha
TUIOCKOCTH:
PO eCCHOHATBHBIX
BEKTOPHBIM CIIOCOOOM

KOOPJMHATHOU
pelenue
3a1a4

KoopnunatHass miockocTh. BpluncieHue pacCTOSTHUA MW IUIONIAJEH Ha
m1ockocT. KomuecTBeHHbIE pacueThbl

IIpakTHueckoe 3aHsATHE

Tema 3.4

Conep:xanue yueOHOro MaTepuaJia
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Konrponpaas  pabora  Ne3
«KoopauHatsl 1 BEKTOPBI»

JlexapToBbl KOOpAMHATHI B TpocTpaHcTBe. BekTops!l B ipocTpancTBe. CliokeHue
U BBIUYMTAHME BEKTOPOB. YMHOXEHHME BeKTOpa Ha uncio. KomriuianapHsie
BEeKTOpbl. CKaJlsIpHOE IIPOU3BEAECHNUE BEKTOPOB. Pa3iiokeHHe BEKTOpa MO TpEM
HEKOMIUIAaHAapHBIM  BekTopaM. [Ipocreiimme 3amayd B KOOpAMHATax.
KoopauHnatsl BeKTOpa, pacCTOSHUE MEXIy TOUYKaMH, KOOPIAMHATHI CEPEIMHBI
OTpe3Ka, CKaJISPHOE INPOU3BEICHHE BEKTOPOB B KOOPAMHATAX, YOI MEXIY
BEKTOPAMH, YTOJl MEX]Y NPSMOM U IJIOCKOCTBIO, YTOJl MEXKY IJIOCKOCTIMU

KonTponbnas pabota

Pa3nes 4. OcHoBbl TpUronoMerpun. Tpuronomerpudeckue GyHKIUNH 40

Tema 4.1 Coaep:xanue yue0HOro MaTepHaJia

Tpuronomerpuyeckue Paguannas wmepa yrma. [loBopoT TOuYkKM BOKpPYr Hayaja KOOpAMHAT. 4

(yHKLIMM IPOU3BONBHOIO yria, | OnpenelieHne CHUHYCa, KOCHHYCa, TAaHICHCa W KOTaHIeHCa. 3HAaKH CHHYCa,

yucaa. Paqnannas v rpaaycHas | KOCMHyca, TaHTeHCa M KOTaHTE€HCa IO YETBEPTAM. 3aBUCHUMOCTh MEXIY

Mepa yria CHUHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTaHT'€HCOM OJHOI0 ¥ TOrO XK€ yria
Komb6unnpoBaHHoe 3aHsATHE

Tema 4.2 Copneprxanue yuyeOHOIro MaTepuasa

OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC M KOTAHI'€HC YIJIOB 4

TPUTOHOMETPUUECKUE o U - o.. PopMyJIbl IPUBEACHUS

TOKJIECTBA. KomOuHmpoBaHHoe 3aHsATHE

DopMyIsl IPUBEICHUS

Tema 4.3 Copepxanue yueOHOIro MaTepuasa

Cunyc, kocuHyc, TaHreHc | Cymma u pa3HocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC 8

CYMMBI ¥ PA3HOCTH JIBYX YIJIOB | ABoiHOro yryia. @opmyisl moioBUHHOro yria. [IpeoOpa3oBaHus CyMMbl

CuHyCc M KOCHHYC JBOHHOIO | TPMTOHOMETPHYECKUX (GYHKIMI B MPOM3BEICHHE W TMPOU3BEACHHUS B CyMMY.

yrina. @opMynbl MOJOBMHHOIO | BelpakeHHe TPUTrOHOMETpPUUYECKMX (YHKIMI uepe3 TaHTeHC IOJOBHUHHOTO

yria aprymeHnrTa. [IpeobpazoBanus npoCTEHIINX TPUTOHOMETPHUUECKHUX BbIPAXKEHHM
KomOuHMpoBaHHOE 3aHATHE

Tema 4.4 Conep:xanue yueOHOTro MaTepuaJia

DyHKIUH, 150, cBoiicTBa. | O0nacTh oOmpeneNeHuss W MHOXKECTBO 3HaueHMH (QyHkiumil. YETHOCTS, 2

CniocoObI 3a1anus QyHKIUN HEYETHOCTb, MEPHOINYHOCTh (pyHKIMNA. CriocoOb! 3a1aHus QYHKITHI
KomOuHMpoBaHHOE 3aHATHE

Tema 4.5 Copnepxxanue yueOHOro MaTepuaJa

Tpuronomerpuyeckue OO6siacTp OmpeneNieHnss M MHOXECTBO 3HAUYEHUW TPUTOHOMETPHUYECKUX 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
I[IK 1.2
IIK 1.3
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¢yHKuMM, WX CBOHCTBA U
rpaduku

¢ynkuuii. YETHOCTh, HEYETHOCTh, MEPUOAUYHOCTh TPUTOHOMETPUUYECKUX
¢dbynakuumii. CBoiicTBa U rpaduky GYHKIHHN Y = COSX, Y = Sinx, y = tgx, y = ctgx.

KomOuHnpoBanHoe 3aHsTHe

Tema 4.6 Conep:kanue y4eOHOT0 MaTepuaJia

[IpeoOpazoBanue rpaduxoB | CkaTre U pacTsuKeHHe TPAQUKOB TPUTOHOMETPUIECKUX (DYHKITHIA.
TPUTOHOMETPUUYECKHUX ITpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUYECKUX (PYHKIIHI

byHKIII IIpakTHueckoe 3aHsaTHE

Tema 4.7 IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE cojaep:kaHue (conep:xkanue
Onucanue NpOU3BOACTBEHHBIX | MPHUKJIAAHOIO MOAYJIsI)

IIPOLIECCOB c noMo1eko | Micnoip3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (PYHKITHHA B MTPO(HECCHOHATBHBIX

rpadpuxkoB QyHKuMii: rpadux

3aJadyax

JABWXKCHUS ITOC310B

IIpakTHueckoe 3aHsaTHE

Tema 4.8

Coaep:xanue yueOHOro MaTepHaJia

OO6parnbie

OO6parnble Tpuronomerpudeckue Gyaknmn. Mx cBolicTBa U rpaduku

TPUTOHOMETpHUYECKHe (PYHKIUU

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.9

Coaep:xxanue yue0HOro MaTepHaJia

Tpuronomerpuueckue
YPaBHEHHUS U HEPABEHCTBA

YpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
PemeHne TpUrOHOMETPUYECKUX YPABHEHUN OCHOBHBIX THUIIOB: IPOCTEHIINE
TPUTOHOMETPUUECKHE YpPaBHEHHUs, CBOJSIIMECS K KBaJApaTHBIM, pelIlaeMble
pa3I0KEHUEM Ha MHOKHUTEH, OTHOPOIHBIE.

IIpocreiimye TPUroHOMETPUYECKUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.10 Conepxxanue yuyeOHOIro MaTepuasa

Cucremsl CucreMbl IPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN

TPUTOHOMETPUUECKUX Komb6unupoBaHHoe 3aHsATHE

YPaBHEHUH

Tema 4.11 Coaepxxanue yuyeOHOIro MaTepuasa

KourponsHas  pabora  Ne4 | TIpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPAXKECHU. Pemenue
«OCHOBBI TPUTOHOMETPHH. | TPUTOHOMETPUYECKUX ypaBHEHMH W  HEpPAaBEeHCTB B TOM  4YHCIE C
Tpuronomerpuyeckue HCTIOJIb30BaHUEM CBOMCTB (DYHKIIUH.

(G YHKITHI KonTponbHas pabota

Pasnea 5. KommiekcHbie YHcIa

Tema 5.1 |

Coaep:xanue yueOHOIro MaTepHaJia
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KommiiekcHrlie uncia

[Tonsitne KomIuiekcHOro uncia. ConpsKeHHbIE KOMIUIEKCHBIE YUCia, MOAYIb U
apryMeHT KOMIUIEKCHOro uucia. Popma 3amucu KOMIUIEKCHOIO —4Hcia
(reomeTpuyeckasi, TPUTOHOMETpUYECKas, anreOpandeckas). ApupMETHICCKHE
JIENCTBUS C KOMIIJIEKCHBIMH YUCJIaMU

KomOuHnpoBanHoe 3aHsTHe

Tema 5.2 Conep:kanue y4eOHOT0 MaTepuaJia
[Ipumenenue KOMIIJIEKCHBIX | BBIIOJTHEHHE pPacyeToB € IOMOIIBK) KOMIUIEKCHBIX uwMcen. [Ipumepst 2
yucell MCIOJIb30BAaHUsl KOMIUIEKCHBIX YHCEl
[IpakTuyeckoe 3aHATHE
Pasnen 6. [IpousBoanas pyHkium, ee npuMeHeHne 40 OK-01, OK-02,
Tema 6.1 Conepixanue y4eOHOro MaTepuasa OK-03, OK-04,
[Tonsitue OpoM3BOAHOM. | OmpeneneHne YUCIOBOW IOCIENOBAaTEIbHOCTH M CHOCOOBI €€  3aJaHusl. 4 OK-05, OK-06,
dopmyibl U npaBuia | CBoHCTBA ~ YMCJIOBBIX  IocienoBarenbHocTe.  OmpenesneHue — npezesna OK-07
i depeHpoBaHst IIOCJIEI0BATEIbHOCTH. BBIUMCIEHHE TPEIENIoB MmociaeaoBaTeapHocTeit. [Ipenen 1K 1.2
byukun Ha OeckoHeunoct. IIpemen ¢ynkuuu B Touke. [lpupamenue IIK' 1.3
aprymenTta. [lpupamenue ¢yHkuuu. 3agadd, OPUBOAAIINE K IOHATHIO
npou3BonHOW.  OmpeneneHue  NPOU3BOAHON.  ANIOPUTM  OTBICKAHHUSA
IIPOU3BOJHOU
KomOuHMpoBaHHOE 3aHATHE
Tema 6.2 Conep:xanue yueOHOTro MaTepHaJia
ITponsBoHbIE cymmel, | @opmynsl quddepenumponanus. [Ipasuna nudpdepeHupoBanms 4
pa3HOCTH npousBeneHus, | KomOuHupoBaHHOE 3aHATHE
Y4aCTHOTO
Tema 6.3 Coaep:xanue yueOHOTro MaTepHaJia
[TpousBoHBIE Onpenenenue cnoxxkHo  ¢yHkuuu. IIpomsBonHas TPUTOHOMETPHUUECKUX 6
TPUTOHOMETPUUYECKUX ¢yukumii. [IpousBonHas cnoxHol GyHKIUU
GyHKIM. IIpousBoanas | KoMOMHMPOBAHHOE 3aHATHE
CIOKHOU (QYHKITUU
Tema 6.4 Copepxanue y4eOHOIro MaTepuaJa
[Tonatue o HenpepwiBHOCTH | [loHsATHE HenpepbiBHOW (yHKIMU. CBOWCTBa HeNmpepbiBHOW (QyHKIMU. CBS3b 2

¢ynkunu. MeToJ UHTEpBaIOB

MEXJy HENpPephIBHOCThI0O M Au(PepeHunpyeMocTbio (YHKIUH B TOYKE.
AJNTOpPUTM pelIEHUs] HEPABEHCTB METOJJOM HHTEPBAJIOB

KomMmOuHMpoBaHHOE 3aHsTHE
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Tema 6.5

Coaep:xanue yueOHOTo MaTepHaJia

['eomeTpuyeckuit u | ['eomeTpuyuecknii CMBICII MPOM3BOIHON (YHKIMH — YIJIOBOH KOd(QuImeHT
buznueckuit CMBICII | KacaTeNbHOU K rpaduKy GyHKIUHU B TOUKE. Y paBHEHUE KacaTelIbHOH K TpauKy
MIPOU3BOTHON GbyHKIMU. AJTOPUTM COCTaBJICHHUS YpaBHEHHsS KacaTelIbHOM K Tpaduky
dyskinn y=f(x)
Komb6unnpoBanHoe 3aHsatue
Tema 6.6 Copnepxxanue yueOHOIo MaTepuasa
Ouznyeckuit cMbIcH | Ou3nyeckuil (MEXaHUYECKHI) CMBICI MMPOU3BOIHON — MTHOBEHHAsi CKOPOCTh B
MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v =S’ (t)

HpO(l)CCCI/IOHaJ'IbeIX 3aJadyax

IIpakTHueckoe 3aHsaTHE

Tema 6.7
MOHOTOHHOCTH byHKIUY.
Touku sKcTpemMyMa

Coaep:xxanue yue0HOro MaTepHaJia

Bospacranue n yObiBaHWe (QYHKIIMH, COOTBETCTBHE BO3PACTAHHS M yOBIBAHUS
byHKIIMM 3HaKy mnpou3BoAHOM. [loHsTHe MPOM3BOAHOI BBHICIIErO MOPSIKa,
COOTBETCTBHUE 3HAKA BTOPOU MPOU3BOTHON BBITYKJIOCTH (BOTHYTOCTH) (QYHKITUU
Ha OTpe3Ke. 3a/ladyl Ha MAaKCUMYM M MUHUMYM. [ToHSITHE acCUMOTOTBI, CHOCOObI
WX ONpPEEICHHS. AJTOPUTM UCCIICIOBaHMS (DYHKIIMH U IOCTPOCHHUS €€ rpaduka
C TIOMOIIIBIO MPOH3BOAHOM. [[pobHO-nuHeliHas QyHKIus

KomOuHupoBanHoe 3aHstue

Tema 6.8
UccnenoBanue  QyHKOUH U
MOCTPOCHHE TpapUKOB

Coaep:xanue yue0HOro MaTepHaJia

HccnenoBanne pyHKIIMY HA MOHOTOHHOCTh U TOCTPOEHUE Ipa(UKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HauGompiree wu

Coaep:xanue yueOHOro MaTepHaJia

HANMEHBIIIEE 3HadyeHus | HaxoxeHne HauOoOJbIIEro ¥ HAUMEHBIIETO 3HAYCHHUH (DYHKIUH, MOCTPOCHUE
byHKIIT rpa¢MKOB MHOTOUWIEHOB C UCIOJB30BaHUEM ammapara MaTeMaTHYeCKOTro
aHaam3a
KomOuHMpoBaHHOE 3aHATHE
Tema 6.10 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xkanue

Haxoxaenne  ONTUMaIBHOTO
pe3ynbTarta c MTOMOTIIBIO
MPOU3BOTHON B TPAKTHUECKUX
3aavax

NMPHUKJIATHOT0 MOTYJIA)

Hauwmensiiee u Hanbosnblee 3HaueHne QYHKIUU

HpaKTI/I‘-ICCKOe 3aHATUC

Tema 6.11
Kontponbnass  pabora  Ne5

Coaep:xanue yueOHOIro MaTepHaJia

Qopmynsl U mnpaBwia auddepeHunpoBanus. VccnenoBanue QyHKIM C
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«[IpomsBognas ¢QyHKIMHM, ee | oMol Tpon3BoaHONW. Hanbonpmiee n HanMeHbIIee 3HaueHHs (PYHKINH
IIPUMEHEHUE KonrtposnbHas pabora
Paspnen 7. MHOTOrpaHHHMKHM M TeJla BpallleHUs 46
Tema 7.1 Conep:kanue y4eOHOT0 MaTepuaJia
Bepmunsl, pedpa, rpanu | [Tonstue MHOTOrpaHHuKa. ETO 2JIeMeHTHI: BEepIINHBL, pedpa, rpanu. JluaroHas. 2
MHOT'OTpaHHMKA Ceuenue. BolnyKiible M HEBBITYKJIBIE MHOIOIPaHHUKH

KomOunmnpoBaHHoe 3aHsATHE
Tema 7.2 Conep:kanue y4eOHOT0 MaTepHuaJia
[Tpusma, ee cocrasisaomue, | [Tonstue npusmsl. Ee ocHoBanus 1 00koBbIle rpaHu. Beicota npusmsl. [Ipsimas u 2
CEUCHUE. [Ipsamas U | HakJIoHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
IIpaBUJIbHAS IPU3MBI Kom0OuHnpoBanHoe 3aHsATHE
Tema 7.3 Coaep:xxanue yue0HOro MaTepHaJia
[Tapaytenenunen, ky0. | [Tapamienenumnes, CBOMCTBA MPSIMOYTOJIBHOTO Tapaiuiesenuneaa, kyo. CeueHue 2
Ceuenne Ky0Oa, | kyOa, mapasuienenuresa
napajuiesaenumnena KomOuHMpoBaHHOE 3aHATHE
Tema 7.4 Coaep:xanue yueOHOTr0 MaTepHaJia
[Tupamuna, ee cocrasisaromue, | [Tupamuna u ee snementsl. Ceuenue nupamuibl. IlpaBuibHas nupamupia. 2
CEUYECHHUE. IIpaBunbHas | YceuenHas nupaMua
nupaMua. Yceuennast | KoMOMHHPOBaHHOE 3aHSTHE
nupamuia
Tema 7.5 Copepxanue yueOHOIro MaTepuasa
bokoBas U nonHas | [1nomans 60K0BOM M MOJTHON NOBEPXHOCTH MPU3MBI, THPAMUJIbI 2
MIOBEPXHOCTh npu3Mbl, | KoMOMHIpOBaHHOE 3aHSTHE
UPAMU/IBI
Tema 7.6 Copepxanue yueOHOIro MaTepuasa
Cummetpust B KyOe, | CHMMETpHsI OTHOCHUTEJIBHO TOYKH, MPSAMOM, miaockoctu. CuMMeTpus B KyOe, 2
napajuleJenunese, IpHU3ME, | napajuielenunee, Npu3sMe, TUpaMuIe
npamMuIe Komb6uHnpoBaHHoe 3aHATHE
Tema 7.7 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:kaHue (conpep:xkanue
[Tpumepsl CUMMETPUN B | NPHKJIAIHOTO MOLYJIsI) 6
npodeccuu: B npupone, | CUMMeTpusi B IpUPOJIe, APXUTEKTYpEe, TEXHUKE, B OBITY

apxXUTeKType, B mpodeccuu, B

HpaKTI/I‘-ICCKOC 3aHATUC

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
I[IK 1.2
IIK 1.3
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KOHCTPYKIMHU JJOKOMOTHBA

Tema 7.8
[IpaBunbHBIE MHOTOTPAaHHUKH,
HUX CBOMCTBa

Conep:kanue y4eOHOT0 MaTepuaJia

IlonsTue IIPaBUIILHOTO MHOI'OTPaHHUKA. CaoiicTBa IIPaBUJIbHBIX
MHOI'OIPAaHHUKOB

HpaKTI/I‘IeCKOG 3aHATUC

Tema 7.9
[{unuHap, ero cocTaBIAIOLIME.
Ceuenue nunusapa

Conep:kanue y4eOHOT0 MaTepHuaJia

[wmaap u ero snementhl. CedeHue mumHApa (MapajuiebHOE OCHOBAaHUIO U
ocu). Pa3zBepTka nununapa

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.10

Konyc, ero cocrasistomue.
Ceuenne KoHyca: MpPUMEPHI
NPUMEHEHHS Pa3IMYHBIX
CeUeHUl KoHyca B npodeccuu

IIpodeccnonaibHO-OpHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
NPHKJIAJTHOT0 MOIYJISA)

Konyc u ero nanementsl. CeueHue KoOHyca (MapajljieIbHOE OCHOBAaHUIO U
MPOXOJISIIee Yepes BepIINHY), KOHWYecKue ceueHus. Pa3pepTka KoHyca

KomOuHupoBanHoe 3aHstue

Tema 7.11
VYceuennblii konyc. CeueHue
YCEYEHHOr0 KOHyca

Coaep:xanue yue0HOro MaTepHaJia

Yceuennslii konyc. Ero oOpasyroniast u Beicota. CeueHue yceyeHHOIo KOHyca

KomOuHupoBanHoe 3aHsTue

Tema 7.12
[ap u chepa, ux ceueHus

Coaep:xanue yueOHOro MaTepHaJia

[Tap u chepa. Bzaumuoe pacnosnoxkenue cepsl u miockoctu. CedeHue mapa,
cdepsl

KomOuHupoBanHoe 3aHsTHE

Tema 7.13
I[Moustue 00 o00BEME TENA.
OTHoLIEHUE 00BEMOB

HOJIOOHBIX TENI

Coaep:xanue yueOHOro MaTepHaJia

[Tonsitue 06 o6veme Tena. OO6beM Kyda U MPSIMOYTOIBHOTO Mapaylieienuneaa.
O6vem mnpusMbl U mwinHApa. OTHomeHHe O00BEMOB MOJOOHBIX — Tell.
["eomeTpruyecKuil CMbICI ONpeaenuTens 3-ro nopsaKa

KomMmOuHnpoBanHoOe 3aHsTHE

Tema 7.14 Copepxanue yueOHOro MaTepuasa

O06bemMbl u mwiomaay | O6pembl nupaMubl U KoHyca. O0bveM mapa. [lnomaau noBepxHocte Ten
MIOBEPXHOCTEN TeEI KomOuHMpoBaHHOE 3aHATHE

Tema 7.15 Conep:xanue yueOHOro MaTepuaJia

KOM6I/IHa]_[I/II/I MHOT'OT'PpaHHUKOB
" TCJI BpalllCHUSA

KOM6I/IHaI_[I/II/I rCOMCTPHUYCCKUX TCJI

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 7.16

Coaep:xaHnue yueOHOTro MaTepuaJia
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['eomerpuueckre komOuHammu | Micronp3oBaHne KOMOMHAIMI MHOTOTPAaHHMKOB M TEJNl BpPAIIEHUS B MPAKTUKO- 2
Ha [PaKTHKe OpPUEHTHPOBAHHBIX 33Ja4ax
[TpakTHyeckoe 3aHsTHE
Tema  7.17  KoutponbHas | Conep:kaHue y4e0HOro MaTepuasa
pabora Ne6 «MuororpanHuku | OObeMbI M TUIONIAIU TOBEPXHOCTH MHOTOTPaHHUKOB M TEJl BPAILICHUS 2
U TeJa BpaleHHs» KonTponbnas pabota
Pasnen 8. [lepBooOpasnasi pyHKIMHU, ee IPUMEHEHHE 14 OK-01, OK-02,
Tema 8.1 Copnepxxanue yueOHOIro MaTepuasa OK-03, OK-04,
[TepBooOpa3zHas ¢byHKIMU. | 3amaya 0 BOCCTAHOBICHHUH 3aKOHA JABMKCHHS 110 U3BECTHOM cKopocTH. [ToHsTHE 2 OK-05, OK-06,
IIpaBuna HaXOXJCHUS | uHTerpupoBanust. O3HaKOMJIEHHE C TIOHATHEM HHTErpaja U MepBooOpasHOi st OK-07
epBOOOPa3HBIX byukun y=f(x). Pemenue 3a1ay Ha cBsI3b MepBOOOPA3HON U €€ MPOU3BOIHOM, IIK 1.2
BBIUMCJICHHE TIepBOOOpa3HO# s ganHOW (yHkumu. Tabmuma dopmyn mis
HaXO0KJIeHUs IepBo0Opa3HbIX. M3yueHue npasuiia BBIYMCICHUs IEPBOOOPA3HOM
KomOuHupoBanHoe 3aHsTue
Tema 8.2 Coaep:xanue yue0HOro MaTepHaJia
[Tnomanp KPUBOJIMHENHON | 3amauu, MPUBOIAIINE K IMOHITHUIO OMPEAEICHHOTO MHTErpajia — O BBIYUCICHUH 2
tpaneuuu. ®opmyna HeroToHa | mujomanu KPUBOIMHEHHOW Tpameud, O TepeMeleHun Todku. [loHsaTue
— JleitOnuma onpenenéHHoro uHrerpaiga. ['eomerpuueckuii ©  (QU3MUECKUHA  CMBICHT
onpeneneHHoro uaterpaia. ®@opmyna Hetotona— JleitOnuma
KomMmOuHupoBaHHOE 3aHATHE
Tema 8.3 Conepxxanue yuyeOHOIro MaTepuasa
Heonpenenennsiii u | [ToHsiTHE HEONPENEIEHHOrO HHTErpajla 2
ONPEICTICHHBIA HHTETPAJIbI Komb6uHMpoBaHHOE 3aHATHE
Tema 8.4 Copepxanue yueOHOIro MaTepuasa
ITonsTne 00 onpeneneHHoM | ['eoMeTpUYECKHUIT CMBICI OMPEAEICHHOTO HHTErpaia 2
UHTErpaje  Kak  Iuomand | KoMOMHUpOBAaHHOE 3aHATHE
KPUBOJIMHEHHOM Tpaneuuu
Tema 8.5 IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coaep:kaHue (conep:xanue
Beluncnenne — momaned ¢ | NPUKJIATHOTO MOYJIs1) 4
MOMOILBIO onpenencHHoro | I'eomerpuueckuil cMbIcil omnpenesneHHoro uHrerpana. ®opmyna Herorona -
UHTETpayia:  npuMepbl  npH | JleliOHuna. Pemenue 3agay Ha NpUMEHEHUE HHTErpaja Jjs BbIUMCICHUS

pemieHny  MpodeccunoHaTbHBIX
3aj1a4

(I)I/I3I/ILICCKI/IX BEJIUYMH U IIJI0oIIagei

HpaKTI/I‘-ICCKOC 3aHATUC
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Tema 8.6

Coaep:xanue yueOHOTo MaTepHaJia

Konrpomsnaa  paGora N7 | [lepBooOpasnas ¢yukiuu. [IpaBuia HaxoxaeHUs MepBooOpasHbix. Ee 2
«IlepBooOpa3Has (pyHKIMU, €€ | MPUMECHEHHUE
HPUMEHEHHUE» KonTponbnas pabota
Pa3nen 9. Ctenenn u kopuu. CtenenHasi QyHKuus 18 OK-01, OK-02,
Tema 9.1 Conep:kanue y4eOHOT0 MaTepHuaJia OK-03, OK-04,
Crenennas INZINITES ee | [louaTHe KOPHS N-Oif CTENEeHH U3 AeiicTBUTENbHOro umcia. OyHKIuH y = Vx 4 OK-05, OK-07
CBOMCTBA ux cBoiicTBa U rpaduku. CBOKWCTBA KOPHS N-OM CTEIICHH
Kom0OuHMpoBaHHOE 3aHATHE
Tema 9.2 Coaep:xanue yueOHOro MaTepHaJia
ITpeoOpa3oBanue BeipaxkeHuil ¢ | [IpeoOpa3oBaHue HPPAIMOHATBHBIX BBIPAKCHHIA 4
KOPHSIMU N-OM CTENIEHU Komb6unnpoBanHoe 3aHsaTue
Tema 9.3 Coaep:xanue yueOHOTro MaTepHaJia
CsoiicTBa CTEIICHU c | [lonsTue crenenu ¢ JOOBIM  palMOHAIBHBIM IOKa3areneM. CTeneHHbIe 4
palMOHATbHBIM (GyHKIMM, UX CBOWCTBA U rpauKu
JEeUCTBUTEILHBIM KomMmOuHupoBanHoe 3aHsTHE
NOKa3aTeNsIMU
Tema 9.4 Conep:xanue yueOHOTro MaTepHaJia
Permenune UppalMOHAIbHBIX | PABHOCUIIBHOCTh HMPPALlMOHATBHBIX YPAaBHEHMH M HEPAaBEHCTB. MeTOIbl HX 4
YpaBHEHUH U HEPABEHCTB peurenus. Penienre nppamoHaabHbIX YPABHEHUN U HEPABEHCTB
KomOuHMpoBaHHOE 3aHATHE
Tema 9.5 Coaep:xanue yueOHOTro MaTepHaJia
Kontponenas  pabora  Ne8 | Ompenenenue crenenHoi ¢yHKimu. Mcmnoap30BaHue ee CBOWCTB MPH PEIICHUH 2
«Crenenn u kopHu. CTeNeHHas | ypaBHCHUI U HEPABEHCTB
byHKIHS KonrtposnbHas pabora
Pa3nea 10. Iloka3zaTenbHas QyHKIUSA 18 OK-01, OK-02,
Tema 10.1 Conep:xanue yueOHOro MaTepuaJia OK-03, OK-04,
ITokasarenpHas ¢QyHknMsA, ee | CTeneHb ¢ MPOHM3BOJIBHBIM JICWCTBUTEIBHBIM MOKa3aTeneM. OmnpesencHue 4 OK-05, OK-07

CBOWCTBA

MOKa3aTelbHON (YHKIIMU, €€ CBOMCTBa U rpapuK. 3HAKOMCTBO C MPUMEHEHUEM
[IOKa3aTeJIbHOU GyHKIHN. Pemenne MI0Ka3aTeNIbHbIX yYpaBHEHUI
(GyHKIIMOHATIBHO-TPaUUECKUM METOJIOM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.2

Conep:xanue yueOHOro MaTepuaJia
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Pemenue OKa3aTeIbLHBIX
YpaBHEHU U HEPABEHCTB

Pemienne nokasaTesbHBIX YPABHEHUMH METOJIOM YpaBHUBAHMUSA I10Ka3aTesew,
METOZOM BBEJEHUS HOBOH IepeMEeHHOH, (QYHKUMOHAIbHO-TpapUUecKUM
METOOM. PelieHne rmokasaTebHbIX HEPABEHCTB

HpaKTI/I‘IeCKOG 3aHATUC

Tema 10.3 Copnepxxanue yueOHOIo MaTepuasia
Cucremsl [IOKa3aTeNbHbIX | Pemienne cucreM rnokasareabHbIX YpaBHEHHH 4
ypaBHEHUI KomOuHnpoBanHoe 3aHsTHe
Tema 10.4 Coaepxxanue yueOHOIro MaTepuaJa
Konrpompnags  paGora  Ne9 | Perienune mokasaTelbHbIX ypaBHEHHH METOJOM ypaBHHUBaHHs IOKa3aTeaed u 2
«IlokazarenbHas QyHKIUS METOJIOM BBEJECHUSI HOBOM NIEPEMEHHON. PenieHne nokasaTeabHbIX HEPABEHCTB
KonrtponbHas pabora
Paznes 11. Jlorapugmsi. Jlorapupmuyeckasi pyHkuus 30 OK-01, OK-02,
OK-03, OK-04,
Tema 11.1 Jlorapudm umcna. | Comepskanne y4eGHOro MaTepuaia OK-05, OK-07
Hecarnunbiii ¥ HarypanbHbli | Jlorapudwm uncna. JlecaTHYHbIN 1 HATYpaIbHBIH JOrapu(pMBbl, YUCIIO € 4 IIK 1.2
JorapuQMbl, YUCIIO € Komb6unnpoBanHoe 3aHsaTue
Tema 11.2 Coaep:xanue yueOHOTr0 MaTepHaJia
CaoiicTBa norapudmos. | CpoiictBa norapudmon. Oneparius TorapuGMUPOBAHHSL. 6
Onepanuust norapumuposanusi | KOMOWHHPOBAHHOE 3aHSATHE
Tema 11.3 Copepxanue yueOHOIro MaTepuasa
Jlorapupmuueckas  Qynkuus, | Jlorapudmudeckas GpyHKIMS U ee CBOWCTBA 4
ee CBOICTBa Komb6uHMpoBaHHOE 3aHATHE
Tema 11.4 Copepxanue yueOHOIro MaTepuasa
Pemenne  norapupmuueckux | [loustue nmorapudmudeckoro ypaBHeHus. Omnepaiusi MOTEHIUpoBaHus. Tpu 8
YPaBHEHHUI U HEPABEHCTB OCHOBHBIX METOJa PELICHUs JOrapu(pMHUUECKUX YpPaBHEHUH: (YHKIMOHAIBHO-
rpaduueckuii, METO]] MOTEHIIUPOBAaHUsS, METOJ BBEACHMSI HOBOI MEpEeMEHHOM.
Jlorapugmuueckiue HepaBeHCTBA
Komb6uHnpoBanHoe 3aHATHE
Tema 11.5 Copepxanue y4eOHOro MaTepuaJa
Cucrembl  J1Orapu(MUUECKUX | AJTOPUTM PEIICHUS CHCTEMBI YpaBHEHUH. PaBHOCHIBHOCTD JOTapU(PMHUSCKUX 2
YpaBHEHUN YPAaBHEHUN U HEPABEHCTB
KomOuHMpoBaHHOE 3aHATHE
Tema 11.6 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:kanue
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Jlorapupmsl B TpUpPOJEC H | MPUKJIAJTHOTO MOTYJIsI) 4
TEXHUKE  JKeJIe3HOIOpOoKHOro | [Ipumenenne norapudma. Jlorapubmuyeckas cnupainb B mnpupoge. Ee
TpaHcmopTa MaTeMaTHYECKUE CBOICTBA
ITpakTuyeckoe 3aHsTHE
Tema 11.7 Copnepxxanue yueOHOIro MaTepuasa
Konrpompnag pabora NelO | Jlorapudmudeckas ¢yHKiws. PeneHue mNpocTeHIMX — JIorapupMHYECKUX 2
«Jlorapudmsr. ypaBHEHUH
Jlorapupmuueckas pynkuus» | KonrponsHas pabora
Pa3nen 12. MHoxkecTBa. JjieMeHThI Teopuu rpagos 10 OK-01, OK-02,
Tema 12.1 Copnepxanue yuyeOHOIro MaTepuasa OK-03, OK-04,
MHoxecTBa [Tonsitue MuoxkecTBa. [lonMHOXkecTBO. Oniepanyy ¢ MHOKECTBAMHM 2 OK-05, OK-07
KoMOMHUPOBAHHOE 3aHATHE 1K 1.2
IIK 1.3
Tema 12.2 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJaep:KaHue (conpep:xkanue
Onepanii ¢ MHOMKECTBAMU: | MPHUKJIATHOTO MOTYJIsA)
pelleHne IPUKIIaJIHbIX 3a/1a4 Omnepanuu ¢ MHOKeCTBaMH. Perienue npukiagHbIx 3a1ad
[IpakTuueckoe 3aHsITHE 2
Tema 12.3 Coaep:xanue yue0HOro MaTepHaJia
I'padbl 1 ux npumMeHeHe ITonsitue rpada. Cesi3HbI rpad, AepeBo, IKUKI rpad Ha MIOCKOCTH 4
ITpakTryeckas pabora
Tema 12.4 Conepxxanue yuyeOHOIro MaTepuasa
Kontponenasa pabGora Nell | Omepanmu ¢ wmuOkecTBamu. OrmucaHne peaTbHBIX CHTYallUd C TOMOIIBIO 2
«Mnoxecta, I'pappr u ux | mHOXecTB. [IpuMeHeHne rpadoB K pEIICHUIO 33134
IPUMEHEHHE» KonrtponbHas padora
Pa3nes 13. Di1eMeHTbl KOMOMHATOPHKH, CTATUCTHKH H TEOPHHU BEPOATHOCTEH 26 OK-01, OK-02,
Tema 13.1 Conepxxanue yuyeOHOIro MaTepuasa OK-03, OK-04,
OCHOBHBIE nousityst | [lepecTaHOBKH, pa3sMENIEHNs, COYETAHUS. 4 OK-05, OK-07
KOMOMHATOPUKHU Komb6uHnpoBaHHoe 3aHATHE 1K' 1.2
Tema 13.2 Conep:xanue yueOHOIro MaTepuaJia 1K'1.3
CoOpitHe, BEPOATHOCTL | COBMECTHbIE W HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBI 4
COOBITHSL. Crnoxenue U | coObITHI. YcloBHasE BEpPOATHOCTb. 3aBUCHUMbIE M HE3aBUCHUMBIE COOBITHS.

YMHOKCHHC BepOﬂTHOCTeﬁ

TeopeMH 0 BCPOATHOCTHU MPOU3BCACHU COOBITHIA.
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KomOuHnpoBanHoe 3aHsTHe

Tema 13.3 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coaep;KkaHue (conpep:xkanue
BepositHOCTB B | IPUKJIAJIHOIO MOAYJIs1) 4
npodeccHoHaNbHBIX  3aAadax: | OTHOCHTENbHAsT ~ YacTOTa  COOBITHS,  CBOWCTBO €€  YCTOWYHMBOCTH.
BEPOATHOCTh ~ BO3HUKHOBEHHSA | CTaTUCTUUECKOE OIpeeeHIE BEPOSITHOCTU. OLleHKa BEPOSITHOCTH COOBITUS
aBAPUIHBIX CUTyalui, | [IpakTHYeCKOE 3aHATHE
BEPOSATHOCTb 3a/IEP>KKH 110€3/71a
Tema 13.4 Conep:kanue y4eOHOT0 MaTepuaJia
JuckperHas ciydaiiHas | Bunel cinydaiineix BenuuuH. Omnpenenenue AUCKPETHOW CIy4allHOW BETHMYUHBI. 4
BEJIMYMHA, 3aKOH ee | 3akoH pacmpenesneHuss AUCKPeTHOH ciydailHOW BenumuuHbl. Ee uucioBble
pacnpenenenus XapaKTepUCTUKU
KomOuHMpoBaHHOE 3aHATHE
Tema 13.5 Coaep:xanue yue0HOro MaTepHaJia
3anaun MaTeMaTu4eckou | Bapmanmonnsiii psa. Ilomuronm wacror u rucrtorpamma. CratucTHYecKue 4
CTaTUCTHUKH XapaKTEePUCTHKH psiia HaOIr01aeMbIX JaHHbBIX
Komb6unnpoBaHHoe 3aHsATHE
Tema 13.6 IpodeccnonabHO-OPUEHTUPOBAHHOE coaep:KaHue (conpep:xkanue
CocraBnenue TabInI U | NPUKJIAJIHOI0 MOAYJIsA) 4
arpamm: 3a/1a4u Ha | [TepuuHas  00OpaboTKa  CTAaTUCTMYECKMX  JaHHBIX. ['paduueckoe  HX
UHTEpIpeTanno HMH(OpManuy | npeacraBieHre. HaxoxeHne cpeiHUX XapaKTepUCTHK, HAOII0IaeMbIX JaHHBIX
JKEJIE3HOJOPOKHOM 0Tpaciu [TpakTHyeckoe 3aHsTHE
Tema 13.7 Conep:xanue yueOHOTro MaTepHaJia
Kontponenasa pabGora Nel2 | Dmementsr komOunartopuku. CoObITHE, BEPOSITHOCTH COOBITHsI. ClIOXKEHHE U 2
«OneMeHTbl  KOMOMHATOPUKH, | yMHOKEHHE BEPOATHOCTEMN
CTaTUCTUKH u Teopuu | KonTposipHas padoTta
BEPOSATHOCTEN»
Pa3nen 14. YpaBHeHus 1 HepaBeHCTBA 28 OK-01, OK-02,
Tema 14.1 Copepxanue y4eOHOIro MaTepuaJa OK-03, OK-04,
PaBHOCWIIBHOCTH ypaBHEHHI M | PaBHOCHIIEHOCTH ypaBHEHUH U HepaBeHCTB. OnpeaeneHus. OCHOBHBIC TEOPEMBI 6 OK-05, OK-06,
HepaBeHCTB. OOIIME METONBl | pAaBHOCHIIBHBIX IIEPEX0Jax B YpaBHEHHSX W HepaBeHCTBaX. OOIIHe MeTObI OK-07
perieHus pellieHHsT ypaBHEHWH: TIEPeXOoJ OT paBeHCTBA (YHKIUH K PaBEHCTBY IIK' 1.2
apryMEHTOB JJIi MOHOTOHHBIX (DYHKIIMHA, METOJ PAa3JIOKEHUS Ha MHOXHUTEIH, IIK' 1.3

METO/I BBEJICHHsI HOBOI nepeMeHHON, QyHKIIMOHATbHO-TpauuecKuil MeTo]
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KomOuHnpoBanHoe 3aHsTHe

Tema 14.2 Conep:kanue y4eOHOT0 MaTepuaJia
I'paduueckuii mMeton pemeHus | OOmpe METOABl PEUICHHS HEPABEHCTB: MEPEXO0J OT CpPaBHEHHS 3HAUYCHUIA 4
ypaBHEHUI, HEPABEHCTB GYHKIMA K CPaBHEHHIO 3HAYCHHH apryMEHTOB 11 MOHOTOHHBIX ()YHKIIH,
METOJ UHTEPBAIOB, PYHKIMOHAIBHO-Tpaduueckuiit Meron. 'paduueckuii Mmeton
pEILIeHUs] ypaBHEHUN U HEPABEHCTB
Kom0OnHMpoBaHHOE 3aHATHE
Tewma 14.3 Conep:kanue y4eOHOT0 MaTepuaJia
VYpaBuenus M HepaBeHCTBa ¢ | OmpeneneHue Moayis. Packpeitme Moayinsi 1o ompexaeieHuto. [Ipocreiimme 4
MOJlyJIEM YpaBHEHHUS U HEPABEHCTBA ¢ MoAyseM. IIpruMeHeHne paBHOCHIIBHBIX IEPEXOJI0B
B ONPECIICHHBIX TUIAX YPAaBHEHUI Y HEPABEHCTB C MOIYJIEM
Kom0OuHnpoBanHoe 3aHsATHE
Tema 14.4 Coaep:xanue yueOHOro MaTepHaJia
VYpaBHEeHUs M HEPABEHCTBA C | 3HAKOMCTBO ¢ mapameTpoMm. [IpocTeiimme ypaBHEHHs W HEPAaBEHCTBA C 4
napaMeTpamu apaMeTpoM
Kom0OunnpoBanHoe 3aHsATHE
Tewma 14.5 IpodeccnonabHO-OPUEHTUPOBAHHOE coaep:KaHue (conpep:xkanue
CocraBineHne U pELICHUE | MPUKJIATHOTO MOTYJIsI) 8
npoecCHOHANBHBIX 3a7ad ¢ | PelieHre TEKCTOBBIX 3a1a4 MPO(eCCHOHATBHOTO COICPIKAHMUS
TIOMOIIBIO YpAaBHEHHUH: 3a1aqu | [IpakTuueckue 3aHATHS
Ha JBIKEHHE, Ha paldoTy u
POU3BOUTENLHOCTD
Tema 14.6 Copepxanue yueOHOIro MaTepuasa
Pemenue 3amay. YpaBHenus u | OOImume METObl PELICHUS] ypaBHEHHI. Y PaBHEHUS! U HEPABEHCTBA C MOAYJIEM U 2
HEPABEHCTBA C mapaMeTpaMu
ITpakTHueckoe 3aHsTHE
IIpomexyTounas arrectaums (Jk3amen) IIpakTuueckoe 3aHsTue 6
Bceero: 340
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3. YCJIOBUSA PEAJIM3AIIMU ITPOTPAMMBbBI OBIIIEOBPA3OBATEJILHON
YYEBHOM JUCHUATLTAHBI
3.1. MatepuajibHO-TEXHHYECKOE O0ecreyeHne
Y4yeOHast AUCHMIUTNHA U3ydaeTcs B KaOWHETe MaTeMaTHKH:

Ne Ha3Banue nomMeweHnus Homep xabunera KosmuecTBo
ILIL MOCAJ0YHBIX MECT
1 Kabuner maremaTuku Nel4 32

Obopyodosanue yuebHo2o kabunema.

- paboune MecTa 1o KOJUYECTBY 00yUaromnXxcs;

- pabouee MecTO IpernoiaBaTes;

- KOMIUICKT y4eOHO-HarIISHBIX TTocoOuii «MareMaTukay,
- HarJIATHBIC U DJICKTPOHHBIE TTOCOOUS;

- METOJMYECKUE Pa3padOTKH YPOKOB U MEPOIIPUSITHH;
-MOJIEJIH TEOMETPHUECKUX DUryp

-3aJIaHus TSI KOHTPOJIbHBIX padoT

-MaTepuaJIbl SK3aMeHa

Texnuueckue cpeocmea 006yyeHusL:

1 Kommbrorep
2 MynpTUMEANA-TIPOEKTOP € IKPAHOM
3 [TpunTep

3.2. UudopmanuonHoe odecriedenne 00yueHus
Juis1 cTyieHToB

1. Maremaruka: anreOpa U Havyajia aHAJIU3a, TEOMETPpUs: YUeOHUK: y4ueb. mocodue st
CTyH.yupexaeHuu cpen.mpod. oopazosanus /M.U. bammakos.- M.: M3naTensckuii
neHTp «Akagemusi», 2019.-256¢.

2. Maremaruka: anrebpa v Hayalla aHaJIM3a, TeOMETpHs: 3aJauHuK: yuel. mocodue s
CTyI.yupexaenuii cpea.mpod. oopazoanus /M.U. bammaxos.- M.: M3naTensckuii
HeHTp «Akaaemusi», 2019.-256c¢.

3. Amumos UI.A. u np. AnreOpa u Hayana ananuza. 10 (11) k. — M., IIpocemenue, 2000.

4. Teomerpus, 10-11. JI.C.Atanacsan, B.®.byry3os, C.B.KanomiieB u np.-M.:
[Tpocsemienue, 2008.

5. 3uB b.I'. lunaktuueckne marepuaisl o reomerpuu st 10 knacca. -M.: [Ipoda, 2004

6. Kommoropos A.H. u ap. Anredpa u Havyana anayimza. 10 (11) k. — M., [IpocBemenue,
2008.

7. Konsrun 0. M., TkaueBa M. B, ®enepoa H. E. u ap. Maremaruka: anre6pa u Hadana
MaTeMaTHYeCKOTo aHanu3a. Anredpa U Hayana MaTeMaTH4ecKoro aHanusa (6a30Bbli U
yrinyoneHssiit ypoBau). 10 kiam / mox pen. A.b. XKuxuenko. — M., 2014.

8. Komsrun 0. M., TkaueBa M. B., ®eneposa H. E. u 1p. Marematuka: anreOpa u Havaiza
MaTeMaTHYeCcKOro aHanu3a. Anredpa 1 Hayana MaTeMaTH4ecKoro aHainsa (6a3oBblil U
yrayoneHnnsiit ypoBuu). 11 kmace / mox pen. A.b. XKXmxkuenko. — M., 2014.
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9. MopakoBnu A.I'. Anrebpa u Hauana matemMaTudeckoro anammza. 10 xi1. B 2 4. Y. 1.
Y4eOHUK ISl ydammxcst oOpa3oBaTeNbHBIX YUpexkIeHUH (IpoQHIbHBIA YpOBEHB) /
A.I''Mopakosuu, I1.B.Cemenos. — 5-e¢ uzz., crep. — M.: Muemo3suna, 2013.

10. MopnkoBuu A.I'. Anrebpa u Havyana matemarudyeckoro ananmsza. 11 k. B 2 4. Y. 1.
Y4eOHUK I ydamuxcs 00pa30BaTeNbHBIX YUYPEeKIACHHUH (MPOQUIBHBIA YpOBEHB) /
A.I''Mopakosuy, I1.B.CemenoB. — 5-¢ u3., crep. — M.: Muemo3suna, 2013.

Ilepedyenb y4yeOHBIX M3JaHUMH /ISl IpenogaBaTesiei

1. MaremaTuka: anredpa 1 Hauana aHaiau3a, reOMETpus: YUeOHUK: yued. mocodue s
CTyI.yupexaeHui cpen.mpod. oopazosanus /M.U. bammvakos.- M.: M3naTenbckuii
HeHTp «Akagemusi», 2019.-256¢.

2. Maremaruka: anreOpa U Havaja aHajau3a, TeOMeTpus: 3aladHuK: yued. mocooue s
CTyn.yupexaeauii cpea.npod. oopazosanus /M.U. bammakos.- M.: M3naTenbckuii
neHTp «Akagemusi», 2019.-256c¢.

3. T'eomerpus, 10-11. JI.C.Atanacsin, B.®.byry3o0B, C.B.Kagomies u ap.-M.:
IIpocsemenue, 2008.

4. AnekcanapoB A.Jl., Bepuep A.JL., Perxuk B.U. I'eomeTpust (6a30BbIi 1 PO HIIBHBIN
ypoBHH). 10—11 xi1. M. [IpocBemenue. 2005.

5. Koumsrun FO.M., Tkauea M.B, ®eneposa H.E. u np. nox pen. XKuxuenko A.b.
Anre6pa u Havajga MaTeMaTH4eckoro aHanusa (0a3oBblil U poduiIbHBINA ypoBHH). 10
k1. — M., [IpocBemenue. 2005.

6. Hukonsckuit C.M., I[TorannoB M.K., Pemernukos H.H. u np. Anrebpa u Havana
MaTeMaTHYecKoro aHaim3a (0a30Bbiid ¥ npoduibHbIl ypoBHH). 11 KiI1. — M.,
[Tpocsemienue, 2006.

7. Huxonwsckuii C.M., [TotannoB M.K., PemiernukoB H.H. u ap. Anrebpa u Hayana
MaTeMaTU4eCcKoro aHanuza (6a3oBblit M mpodmIbHbIN ypoBHHK). 10 ki1 — M.,
[Ipocsemenue, 2006.

8. AureOpa m Hayana maremaTuuyeckoro aHanuza. KoHTponbHble paboThl.10 Kiacc
npodunbHeld  ypoBeHb / B.M.I'mu30ypr nmox pemakmueit A.I'MopnakoBuya.— M.:
Muemosuna, 2009.

9. AunreOpa u Hayana MmaTemMaTuyeckoro ananuza. CamocrositenbHble padoThl. 10 kiace /
JILA.AnexcanapoBa noj penakiueit A.I'.Mopakosuda.— M.: Muemo3una, 2008

DJIeKTPOHHBbIE U3IAHUS

1. Engunas xomtekuus 1udpoBeIx oOpa3zoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu/
Hayunas anextponnas oudnuoreka (HOB). — URL:http://www.elibraru.ru/
OTkpbITHIH KOJUIEK. MaTemaTuka. - URL:https://mathematics.ru/
denepanbublil nopran «Poccuiickoe odpazoBanue» - URL :https://w.edu.ru/
Hudopmanmonnas cuctema «EanHoe OKHO J0CTyma K 00pa3oBaTeIbHBIM pecypcamy. -
URL:http://window.rdu.ru

o s W
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIIEOBPA30OBATEJIBHOM YYEFHOM JUCITATLIMHBI

Oobmasi/mpodeccnoHaNbH Pa3zgen/Tema THI oLleHOYHBIX
asi KOMIIeTeHIIH s MepPONPUSITHSI

OK 01. Beibupats crioco6sr | P 1, Tema 1.1, 1.2, 1.3 IT-0/c5, 1.4, 1.5, 1.6 TectupoBanue
peleHus 3a1a4y P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 VYcTHbIi onpoc
npodecCHOHATbHON P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTUdeCcKui
JIeITEeIILHOCTH P4, Temb14.1,4.2,4.3,4.4,45,4.6,4.7 JIUKTAHT
MIPUMEHUTEIBHO K IT-o/c, 4.8,4.9,4.10,4.11 NunuBunyanbHas
Pa3JIMYHBIM KOHTEKCTaM PS5, Temst 5.1, 5.2 CaMOCTOsTEJIbHAs

P 6, Temn 6.1,6.2,6.3,6.4,6.5,6.6,6.7 pabora

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBienue

P7, Temm 7.1,72,73,74,7.5,7.6,7.7 pe3yJIbTaToOB

I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, MPAKTUIECKHIX

7.14,7.15,7.16, 7.17 pabor

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temr1 9.1,9.2,9.3,9.49.5 TBOPYECKUX PabOT

P 10, Temn 10.1, 10.2, 10.3, 10.4 KonTponbhas

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

11.5,11.6 IT-o/c, 11.7 Beimonnenue

P12, Temnr 12.1,12.2,12.3,12.4 JK3aMEHAIIMOHHBIX

P 13, Temnr 13.1, 13.2, 13.3,13.4,13.5 3aJaHUH

IT-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6
OK 02. Mcnonb3oBaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
COBpPEMEHHBIE CPEICTBA P2, Temn 2.1, 2.2,2.3,2.4,2.51I-0/c, 2.6 Y CTHBIN Onpoc
IMOMCKAa, aHaJIu3a U P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4eCKUI
WHTEpIpeTauu P4, Temb14.1,42,43,44,45,4.6,4.7 JUKTaHT
uHpopmanuu, u IT-o0/c, 4.8,4.9,4.10,4.11 NunuBunyanbHas
UH(POPMalMOHHbIE PS5, Temsr 5.1,5.2 CaMOCTOsITEIIbHAs
TEXHOJIOTHH IS P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 pabota
BBIIIOJIHEHMS 3a1a4 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
npodecCuOHAIbHON P7, Temu1 7.1,7.2,73,74,75,7.6,7.7 pe3yIbTaTOB
JIEATCIbHOCTH IT-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, MPAKTUYECKUX

7.14,7.15,7.16, 7.17 pabot

P &, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amuTa

P9, Temr1 9.1,9.2,9.3,9.4,9.5 TBOPYECKUX PadOT

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

P11, Temmr 11.1,11.2, 11.3 IT-o/c, 11.4, pabora

11.5, 11.6 IT-o/c, 11.7 Brmonnenune

P12, Temm 12.1,12.2, 12.3,12.4 AK3aMEHAIIMOHHBIX

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 3aJaHuH

IT-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6
OK 03. ITnanupoBats u P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
peanu30BbIBATH P2, Temsr 2.1, 2.2,2.3,2.4,2.51I-0/c, 2.6 VYcTHbIii onpoc
COOCTBEHHOE P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4 MareMmaTuuecKuit
poeCCHOHAIBHOE 1 P4, Temr14.1,42,43,44,45,4.6,4.7 JUKTAHT
JIMYHOCTHOE Pa3BUTHE, IT-o/c,4.8,4.9,4.10,4.11 NunuBunyansHas
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MPEAPUHUMATETBCKYIO P 5, Temsr 5.1, 5.2 CaMOCTOsITEJIbHAs
JIeSITEILHOCTD B P 6, Temnl 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7 pabota
npodeccuonanbHoit chepe, | I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpeacraBnenue
HCIIOJIB30BAaTh 3HAHUS 110 P7, Temn 7.1,72,73,74,75,7.6,7.7 pe3yabTaTOB
¢bunancoBou rpamotHoctu | I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, MPaKTUYECKHUX
B Pa3JIMYHBIX KU3HEHHBIX 7.14,7.15, 7.16, 7.17 pabot
CUTYalUSIX P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amuTa
P9, Temr1 9.1,9.2,9.3,9.4,9.5 TBOPYECKHUX padOT
P 10, Temsr 10.1, 10.2, 10.3,10.4 KonTponbhas
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, pabota
11.5,11.6 IT-o/c, 11.7 Brinonnenue
P12, Temn 12.1,12.2, 12.3,12.4 3K3aMEHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3aJlaHui
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. 3ddexTuBHO P1,Temal.1,1.2,1.31II-0/c,1.4,1.5,1.6 TectupoBanue
B3aUMOJCHCTBOBATh U P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 VYcTHbIi onpoc
paboTaTh B KOJIJIEKTUBE H P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTu4ecKu
KOMaH/Ie P4, Temr14.1,4.2,43,4.4,4.5,4.6,4.7 JUKTaHT
IT-o/c, 4.8,4.9,4.10,4.11 NunuBuayansHas
P 5, Temnr 5.1,5.2 CaMOCTOSITeIbHAS
P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 pabora
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [Ipencrasicaue
P7, Temm 7.1,72,73,74,7.5,7.6,7.7 pe3yabTaToOB
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, MIPAKTUICCKIX
7.14,7.15,7.16, 7.17 pabor
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura
P9, Temr1 9.1,9.2,9.3,9.49.5 TBOPYECKUX PabOT
P 10, Temnr 10.1, 10.2, 10.3, 10.4 KonTponbhas
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4, pabota
11.5,11.6 IT-o/c, 11.7 Brimonnenue
P12, Temsr 12.1,12.2, 12.3,12.4 AK3aMEHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3aJaHuH
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5
IT-o/c, 14.6
OK 05. OcymiecTBisTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
YCTHYIO U TUCBMEHHYIO P2, Temnr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 YcTHBIi onpoc
KOMMYHUKAIMIO Ha P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4eCKUi
TOCYJJapCTBEHHOM SI3bIKE P4, Temn14.1,4.2,4.3,4.4,45, 4.6, 4.7 IIUKTAHT
Poccuiickoit ®eaepanuu ¢ I1-o/ NunuBunyanbHas
y4eToM 0coOeHHOCTE! c,4.8,49 410,411 CaMOCTOATENbHAS
COIMAJIBLHOTO U P 5, Temrr 5.1, 5.2 pabora
KYJbTYPHOTO KOHTEKCTA P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 [IpencraBnenue
P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 pe3yJIbTaToOB
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MPaKTUYECKUX
P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 pabot
IT-o/c, 4.8, 4.9, 4.10, 4.11 3amura
P 5, Temsr 5.1, 5.2 TBOPYECKUX PabOT
P 6, Temnr 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 Kontponbnas
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pabora

41




P7, Temm7.1,72,73,74,7.5,7.6,7.7 Brimonaenne
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 9K3aMEHAIIMOHHBIX
7.14,7.15, 7.16, 7.17 3aJaHuN
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temp1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temer 11.1,11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4
P 13, Temnr 13.1, 13.2, 13.3,13.4,13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temer 11.1,11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3
P 13, Temn 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
IT-o/c, 14.6
OK 06. IIposiBnats P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
rpaxk1aHCKoO- P 6, Temr1 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7 Y CTHBIN Onpoc
naTpUOTHYECKYIO To3uimio, | [1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 MareMaTH4uecKni
JIEMOHCTPUPOBATH P7, Temm 7.1,72,73,74,7.5,7.6,7.7 JUKTaHT
oco3HaHHOe mmoBegenne Ha | [1-0/c¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, NuauBuayanbpHas
OCHOBE TPaIUIIMOHHBIX 7.14,7.15, 7.16, 7.17 CaMOCTOSITEIbHAS
00I1IeYeT0BEYECKUX P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabora
IIEHHOCTEH, B TOM YHCJIE C P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 [IpencraBnenue
Y4€TOM rapMOHU3aLUuU [T-o/c, 14.6 pe3yJIbTaTOB
MEKHAI[UOHAIbHBIX U MPAKTUIECKIX
MEXXPETUTNO3HbIX pabor
OTHONICHUH, IPUMEHSTh 3amura
CTaH/IapPTHI TBOPYECKUX PabOT
AHTUKOPPYIMIUOHHOTO KonTponbHas
MMOBEIACHHUS pabota
Brimonaenue
9K3aMCHAIIMOHHBIX
3aJIaHui
OK 07. CopeticTBOBaThH P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
coxpaneHuto okpyxatomeit | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6 YcTHBIi onpoc
cpenpl, P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4EeCKUI
pecypcocOepexeHHIo, P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 JUKTaHT
MPUMEHSTh 3HaHUS 00 [1-0/c, 4.8,4.9,4.10, 4.11 NunnBunyansHas
W3MEHEHHUH KIIMMAaTa, P 5, Temrr 5.1, 5.2 CaMOCTOSITEIbHAS
MIPUHITUTIEI OEPEKITMBOTO P 6, Temr 6.1,6.2,6.3,6.4,6.5,6.6,6.7 pabora
MPOU3BOJICTBA, IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpeacraBnenue
s dextuBno aeiicteoBats B | P 7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3yJIbTaToOB
ype3BblYaiiHbIX cutyamusx | [1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, MPAKTUYECKUX
7.14,7.15,7.16, 7.17 pabor
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temsr 9.1,9.2,9.3,9.4,9.5

TBOPUYECKUX paboT
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P 10, Temsr 10.1, 10.2, 10.3,10.4 KonTponbhas
P11, Temsr 11.1,11.2, 11.3 [T-o/c, 11.4, pabota
11.5,11.6 IT-o/c, 11.7 Brinonnenue
P12, Temn 12.1,12.2, 12.3,12.4 3K3aMEHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3aJlaHui
IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
I1K 1.2 ITpousBoauTh P1Temal3 P2Tema25 P 3 Tema 3.3 TectupoBanue
MOHTaX, pa3paboTKy, P4 Tema 4.7 P 6 Tema 6.10 P 7 Tema 7.7 VYcTHbIl onpoc
coequnenue u perynupoBky | P 8 Tema 8.5 P 11 Tema 11.6 MaremaTnueckui
yacTel pEMOHTHPYEMOTO P 12 Tema 12.2 P 13 Tema 13.3; Tema 13.6; | aukrant
00BEKTa JOKOMOTHUBA P 14 Tema 14.5 NunuBunyanbHas
1K 2.3 OcyiiecTBusTh CaMOCTOATEIIbHAS
KOHTPOJIb pabOThI pabora
YCTPOMCTB, y3JI0B U IIpencraBnenue
arperaToB JIOKOMOTHBA pe3yNnbTaToB
MPaKTUYECKHUX
pabor
3ammra
TBOPUYECKUX paboT
Konrtponbnas
pabora
Brinosinenue
HK3aMEHAIIMOHHBIX
3aaHui
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