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Ono06peHo ¢ Lenbo MPaKTUYECKOro IPUMEHEHUS

Ha 3aCeIaHNU [TUKJIOBOU METOIUYECKON KOMUCCHUU
MaTeMaTHYECKOTO U O0ILEro eCTeCTBEHHOHAYYHOTO LUK
IpoTOKOA Ne  OT «_ » 2024 r.
[Mpencenarens LIMK Menkonosa JI.H./ /

AnanTtupoBaHHas paboyas mporpamma oomeo0pa3zoBaTeIbHON YIeOHOM TUCITUTUTHHBI
pa3paboTaHa Ha OCHOBE TPEOOBAHMIA:

- ®DenepanbHbIi rOCyJ1apCTBEHHBIN 00pazoBaTenbHbIN CTaHAApT
cpennero npodeccHoHanbHOrO 00pa3oBaHus 1o cneruanbHocTH  23.02.05 DOkcrutyatanus
TPAHCHOPTHOTO 3JIEKTPOOOOPYIOBaHHUS W aBTOMATHKH (IO BHJAM TPAHCIOPTA, 32 MCKIIOYCHHEM
BOJHOTO)(YyTB. IprKa3oM MuHHCTEpCcTBa 00pa3oBanus u Hayku PD ot 22 anpens 2014 r. N 387)

- @enepanabHOr0 TOCYAaPCTBEHHOTO0 00pa30BaTENbHOTO CTAaHAApPTa CPelHEro  OOMIero
obpazoBanus (mpukaz Munoopuayku Poccun ot 17.05.2012 r. Ne 413);

- [Ipukaza MunuctepctBa Ilpocsemenust Poccun ot 12.08.2022 r. Ne 732 «O BHeceHuu
U3MEHEHUH B (efepanbHblii TOCYAapCTBEHHBI 00pa30BaTeIbHBIA CTaHAAPT CPEAHEr0 OOIIero
o0Opa3oBaHMs, YTBEP)KICHHBIA TpHKazoM MUHUCTEpCTBA O0Opa3oBaHHWs M Hayku Poccuiickoi
Oeneparuu ot 17 mas 2012 r. Ne 413» (3apeructpupoBaHo B Muntocte Poccun 12.09.2022 No
70034);

- [Ipuxaza Muno6puayku Poccuu ot 14 utons 2013 r. Ne 464 «O06 yreepxnenuu Ilopsaka
OpraHM3alil M OCYIIECTBICHUS 00pa30BaTENbHON JEATEIBHOCTH IO 00pa3oBaTEbHBIM
nporpaMMaM CpeaHero NpoecCHOHATBLHOIO 00pa3oBaHHs» (3apETUCTPUPOBAH MUHUCTEPCTBOM
toctunn Poccuiickoit ®eneparun 30 uronst 2013 1., peructpanwonneii Ne 29200) (manee -
[Topsimok opranuzanuu oOpasoBaTenbHON AesTenbHOcTH (B pen. [Ipukazos MunoOpHayku PO ot
22.01.2014 Ne 31, ot 15.12.2014 Ne 1580, Munnpocsemenus P® ot 28.08.2020 Ne 441);

- IIpukaza MunoOpnayku Poccun ot 28 aBrycra 2020 r. Ne 441 «O BHeceHMM U3MEHEHUH B
[Topsimox opraHU3alluu U OCYIIECTBJICHUS 00pa30BATENbHON ACSITEILHOCTU MO 00pa3oBaTEIbHBIM
nporpaMMaM  CpelHEro  NpOQECCHOHANIbHOIO  00pa3oBaHUs, YTBEPKACHHBIM  MPHUKA30M
MunucrepcTBa 006pa3oBanus U Hayku Poccuiickoit @enepanunu ot 14 utons 2013 r. Ne 464;

- IImcema MunucrepcrBa IlpocBemennss Poccuiickonn ®enepanun [lenaprameHT
rOCyJapCTBEHHOH TMOJUTHKM B cdepe cperHero mnpoecCHOHAIbHOrO 00pa3oBaHus U
npodeccuonanbHoro oOydenust ot 01.03.2023 No 05-592 «PexomeHmanuu 1O pealu3aluu
cpeaHero obmero oOpa3oBaHUS B IMpejeiax OCBOEHHs 00pa30BaTeNbHOW MPOrpaMMbl CPETHETO
npodeccuoHaIbHOTr0 00pa30BaHU.

- Meroanueckux peKOMEHIAIMi 1o pa3paboTke U pealu3aliy  aJanTHPOBAHHBIX
00pa3oBaTeNbHBIX TPOrpaMM cpeHero npodeccuonansHoro oopazoanus (ITuceMo Munob6pHayku
Poccum ot 22.04.2015 Ne 06-443).

Opranuzanus-pa3paboTumk: ['ocynapcTBeHHOE Or01KETHOE NMPO(HEeCCHOHAIBHOE
oOpa3zoBarenbHOe  yupexiaeHue PocToBckoit — obmactu
«PocToBCKHIT KOJUIEIK METANI000pabOTKH U aBTOCEPBUCA»
Pa3pabotuuk: baunno Ceernana Onerosna , npenogasarens [ BIIOY PO «PKMuA»
Mernkonosa Jlronmuina HukonaeBHa, mpeno/jaBarenb BbICIIEH KBaATU(UKAIMOHHON KaTeTOPUH
I'BITOY PO «PKMuA»
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1. OBIIASI XAPAKTEPUCTUKA AJANTUPOBAHHOH PABOYEM
ITPOTI'PAMMBI OBIIEOBPA3OBATEJIBHOM JTUCIIUTIINHBI
«MATEMATHUKA».

1.1.MecTO0 AMCUMIUIMHBI B CTPYKTYpe MNpPo(hecCHOHAIBHON aaanTHPOBAHHOM
o0pa3oBaTeIbHOI MPOrpaMMbl

AnantupoBaHHas mporpaMma o0Imeo0pa3oBaTeIbHON YICOHON JMCIUIUIAHBI
«MaremaTuka» mOpegHa3HAUYCHA ISl U3YyYEHUs MAaTeMaTUKd B paMKax pean3aluu
cpemHero oOmiero oOpa3oBaHMs B TpEAENax OCBOCHHUS — aJalTUPOBAHHOMN
oOpazoBarensHOi Tporpammbl  CITIO  (TporpamMmbl  MOATOTOBKH — CIICIIHAIMCTOB
cpenHero 3BeHa) mo creuuanbHOocTH 23.02.05 OKcrulyaTanus TpPaHCIOPTHOIO
3JIEKTPOOOOPYIOBaHUSI W aBTOMATUKU (IO BHMJIAM TPAHCIOPTA, 32 HMCKIIOUEHUEM
BOJIHOTO).

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obiiero
o0pa3oBaHMsl, IPEIBABISIEMBIX K CTPYKTYPE, COJIEPKaHUIO U PE3ysIbTaTaM OCBOEHUS
yu4eOHOW AMCUMIUIMHBI MareMmaTtuka, U B COOTBETCTBUU ¢ PexkomeHmauusmMu 1O
OpraHM3alMd TOJY4YEHHUs CpeAHero oOlero oOpa3oBaHMsA B IpeAesiax OCBOCHUS
00pa30BaTeNbHBIX NPOrpaMM CpeIHEro mpodeccuoHaIbHOro 00pa3oBaHUs Ha Oasze
OCHOBHOrO  o0miero oOpa3oBaHUsi € y4yeToM TpeOoBaHUM  (enepaabHbIX
TOCY/IapCTBEHHBIX O0Pa30BATENbHBIX CTAaHAAPTOB M MOJIy4aeMod mpodeccuu win
CIEUAIBHOCTH CpEIHETO po¢heCCUOHAIBHOTO oOpa3zoBaHus (muceMo
JlenapTameHTa rocyapCTBEHHOW MOJUTUKH B cpepe MOATOTOBKM pabOuuX KaJpoB U
JTTIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

1.2. Ileam u mnJaHupyeMble pe3yJbTaThl OCBOEHUSI AJANTHPOBAHHOI
AUCHUNIHHBI:
1.2.1. leab A CHUANIAHBI
[Iporpamma y4eOHON ITUCIUIUIMHBI pa3padoTaHa C y4eTOM OCOOEHHOCTEH
OpraHu3ainuu  00pa30BaTENBHOIO  MpoIlecca M IICHUXOJIOro-Teaarorunieckoro
COMPOBOXKJICHUSI 00YYAIOIIUXCSl MHKIFO3UBHBIX TPYIII, BKIIOYAIOIIMX WHBAIUIOB U
JIUIL ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMHU 3/10pOBbs (Hanee — i ¢ OB3).
ConepkaHue TporpamMmbl  MareMaThKa HamlpaBJICHO Ha  JIOCTHIKCHHE
CIIECIYIOLIUX LIETICH:
* oOecnieueHre CPOPMUPOBAHHOCTH MPEACTABICHUHN O COITMANTBHBIX, KYJbTYPHBIX H
HUCTOPUYECKHX (DAKTOpaX CTAHOBIICHUS MaTCMATHKHU;
* oOecrieueHue  C(HOPMUPOBAHHOCTH  JIOTMUECKOTO,  QJITOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIIILICHHUS;
» oOecrieueHue CHOPMUPOBAHHOCTA YMEHUU MPUMEHSTHh TMOJYYCHHBIC 3HAHUS TPHU
pEIICHUH Pa3InYHBIX 33]1a4;
 obecnieyeHre chOpMUPOBAHHOCTH TPEJICTABICHUNA O MaTeMaTHUKE KaK 4acTH oOIIe
YEJI0BEUECKOU KYJIbTYphl, YHUBEPCATLHOM SI3bIKE HAYKH, TTO3BOJISIONIEM OMUCHIBATH
Y U3y4aTh peajbHbIC MPOIECCHI U SBJICHHUS.



JUTSI CJTA0OCITBITIIAIINAX O0YJarOTIIIXCS:

. CIIOCOOHOCTh K COIMAJIbHOMN aJanTallid W MHTETPallMyd B OOIIECTBE, B TOM
YHCJIC MPH PeaTU3allii BO3MOKHOCTEH KOMMYHHMKAIIMKM Ha OCHOBE CIIOBECHOM peuun
(BKJItOUYasi YCTHYHO KOMMYHHMKAIIMIO), a TaKKe, NMPHU JKCJaHWH, KOMMYHHKAIlMU Ha
OCHOBE YKECTOBOW PEYH C JIMIIAMH, UMEIOIIUMHU HAPYIICHHUS CITyXa;

o BJIQ/ICHUE HAaBBIKAMH OINPEICIICHUS M HUCIPABICHUS CHenu(pUIecKux
omuO0K (arpaMMaTHU3MOB) B MIMCbMEHHOM U YCTHOH peyn;
o c(OPMUPOBAHHOCTh M PA3BUTHE OCHOBHBIX BHJIOB PEUYEBOU N1EATEIBHOCTH

OOy4YaloMIMXCS — CIYXO3PUTEIBHOTO BOCHPUSTHS (C HCIIOJIB30BAHUEM CIYXOBBIX
anmnaparoB U (WIHM) KOXJIEAPHBIX UMILIAHTOB), TOBOPEHUS, YTCHUS, TUChMA.
JUTs1 O0y4aroIIMXCs ¢ HAPYLIEHUSIMA ONTOPHO-ABUTATENILHOTO arapara:
o BIAJCHUE  HaBbIKAMU  MPOCTPAHCTBEHHOW W  COLMAJIbHO-OBITOBOM
OPUEHTUPOBKH;, YMEHHE CAMOCTOSITEILHO U OE30M1aCHO MEPEBUTAaThCSI B 3HAKOMOM
Y HE3HAKOMOM IPOCTPAHCTBE C UCIIOIB30BAHUEM CIIELUATIEHOTO 000PYI0BAHUS;

o CIOCOOHOCTh K OCMBICIEHUI0 W Ju(epeHIanuu KapTUHbl MHUpa, €€
BPEMEHHO-IIPOCTPAHCTBEHHOW OpraHu3aluy;
o CHOCOOHOCTh K OCMBICJIEHUIO COLIMAJIBHOTO OKPYXKEHHS, CBOErO0 MecTa B

HEM, [IPUHATHE COOTBETCTBYIOIINX BO3PACTy LIEHHOCTEN U COIMATIBHBIX POJIEH;

JUIs1 C1A00BUASIIUX O0YHaIOIIUXCS:

o c(hOpMUPOBAHHOCTh HABBIKOB NMKChMa Ha OpaiijIeBCKOI NeYaTHON MalluHKE;

Conepxanue y4eOHOM JUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUHU C
OCHOBHBIMU COJIEPKATEIbHBIMU JIMHUSIMUA O0yUECHUSI MaTeMaTHKE:

e ayireOpanyeckasl JIMHMS, BKJIIOYAIONIAs CHUCTEMATHU3aIMI0 CBEJACHHUM O
YHCJIax; U3yuYeHUE HOBBIX U 0000IIEHNE paHee U3yueHHBIX ornepaiuii (BO3BeACHUE B
CTETNIEHb, W3BJICUCHUE KOPHA, JIOTapu(MHUpOBaHUE, CHUHYC, KOCHUHYC, TaHTEHC,
KOTaHT€HC U OOpaTHbIE K HUM); W3YYECHUE HOBBIX BHUJIOB YHMCIIOBBIX BBIPRXKCHHUH U
dbopMyJI; COBEPIICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB U  BBIYUCIUTEIHHOM
KYJbTYpbl, pacCUIMPEHHE U COBEPIICHCTBOBAHHE alreOpandyeckoro ammnapara,
c(hOpMUPOBAHHOTO B OCHOBHOM WIKOJE, W €ro MNPUMEHEHUE K PEIICHUIO
MaTeMaTUYECKUX U MPUKIAJIHBIX 3a/1a4;

® TCOPETUKO-(QYHKIIMOHAIbHASA JIMHUSI, BKIIOYAIONIAS CHUCTEMATHU3AlUI0 U
paciiMpeHue CBeJIeHUN O (YHKIMAX, COBEPIICHCTBOBAHWE TpadUUECKUX YMEHHIA,
3HAKOMCTBO C OCHOBHBIMM HAESMH U METOJAMHU MAaTeMaTHYECKOro aHaliu3a B
o0beMe, TIO3BOJSIONIEM HCCIEIOBaTh dJIEMEHTapHble (YHKIHH U pemiaTh
MPOCTEUINEe TeOMETpUIEeCKre, GU3NUECKHUE U IPyTHe MPUKIIATHBIC 3a/1a4U;

® JINHUSI YpPaBHEHUW U HEPABEHCTB, OCHOBAHHAs HA TOCTPOCHUH U
UCCIICIOBAaHUM MAaTeMaTUYECKUX MOJENCH, MepeceKarascs ¢ aireopaundeckon u
TEOPETUKO-(DYHKIIMOHAJILHOM ~ JIMHUSIMH W BKJIIOYAOIIas  pa3BUTHE U
COBEPIIICHCTBOBAHUE TEXHHUKU aireOpanyeckux IMpeoOpa3oBaHUM Il pelIeHUs
YpaBHEHHM, HEPAaBEHCTB W CHUCTEM; (POpMHUpOBAHHE CIIOCOOHOCTH CTPOUTH U
UCCIIEIOBATh MPOCTEHIIIME MaTEeMAaTHUYECKHUE MOJCIHM TPU PEIICHUH TMPUKIAJIHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIEUUABHBIX JUCIUILINH;

® T'COMETpHUYECKAas JIMHUS, BKJIIOYAIONIasi HArJsAIHbIE MPEICTABICHUS O
MPOCTPAHCTBEHHBIX (DUTYypax W WM3YYEHUE MX CBOMCTB, (OPMUPOBAHUE U PA3BUTHE



IPOCTPAHCTBEHHOTO  BOOOpPa)KEHUS, pa3BUTHE  CIIOCOOOB  T'€OMETPUUYECKUX
U3MEpPEHU, KOOPJUHATHOTO U BEKTOPHOTO METOOB /ISl pEHICHUS] MaTeMaTHUYeCKUX
U IPUKJIAJHBIX 33/a4;

® CTOXACTUYECKas JUHUS, OCHOBAHHAS Ha Pa3BUTUU KOMOMHATOPHBIX YMEHUM,
MPEICTABICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOIIIETO
MUpa.

Pa3BuTHe coaepKaTenbHBIX JIMHUN COIMPOBOXAAETCS COBEPUICHCTBOBAHUEM
UHTEIJICKTYallbHBIX M PEYEBBIX yMEHHUH IyTeM OOOralleHus MaTeMaTH4YeCKOTro
A3bIKA, PA3BUTHUS JIOTUYECKOTO MBIIIICHUSI.

N3ydyenne MaTeMaTHKH, 00ECTIeYUBACTCS:

* BEIOOPOM Pa3IMYHBIX MOIXO0B K BBEJICHUIO OCHOBHBIX IMOHSTHII;

* (opMHUpPOBAHMEM CHUCTEMBbI y4eOHBIX 3aJaHui, oOecreunBaromux 3(PhEeKTUBHOE
OCYILIECTBJICHUE BHIOPAHHBIX LEJIEBBIX YCTAHOBOK;

 o0oramieHueM CIeKTpa CTHIIEH y4eOHOW NEeATENbHOCTH 3a CYET COIJIACOBAHUS C
BEJIyIIUMHU JICATEIIbHOCTHBIMH XapaKTePUCTUKAMK BBIOpaHHOM Mpodeccuu.

N3ydyenne o6mieoOpazoBaTenbHOM yueOHOM aucuuIimHbel «MaTtemaTtuka»
3aBepuIaeTcs MO/IBEIEHUEM UTOTOB B (hopMe SK3aMeHa.

B pa3snmene mporpammel «ConepkaHue Y4eOHOW UCHMILTMHBD) KYpCHBOM

BBIJICJICH MaTepHall, KOTOPbIA NpU MU3YYEHUM MAaTEMATUKU U KakK 0a30BOH, W Kak
npo@rIbHON y4eOHOM TUCUUIUIMHBI KOHTPOIIO HE TOJICKHUT.



1.2.2. IlnanupyemMbie pe3yJabTAaThl OCBOCHMS AU CIIUIIIAHBI
Oco0oe 3HaueHUE NUCIUIUIMHA UMEET Mpu (OPMUPOBAHUHU U PA3BUTHU OOIIUX KOMIETEHIIHIA:

Koa u HauMeHOBaHHEe

HHaHpreMble PE3yJbTAaThI 0OCBOCHUA TUCIHUIIJINMHBI

¢GopMupyeMbIX KOMIIETEH I

Oomue

JAucuumiimHapHbie (IpeaAMeTHbIe)

OK 01. Bsibupath crocoObl
pelieHus 3a1a4
npoeCCHOHATLHON
JEeSTeIbHOCTH TPUMEHHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM;

B yactu TpyZI0BOrO BOCIIUTAHHUS:

-TOTOBHOCTb K TPYAY, OCO3HAHUE IIECHHOCTH MacTepCTBa,
TPYIOJTIOOHE;

- TOTOBHOCTH K AKTUBHOU JeSTeTbHOCTH
TEXHOJIOTUYECKOW M COLIMAJbHOW HAampaBlIeHHOCTH,
CIOCOOHOCTh ~ WHHIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTS;

- MHTEpEC K pas3nu4HbiM cdepam npodeccruoHanTbHON
NESITEIbHOCTH,

OBnanenue YHUBEPCATbHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITEIbHO (POPMYIHUPOBATH M AKTyaIHU3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- yCTaHABJIMBaTh CYIICCTBCHHBIH MpH3HAK WU
OCHOBAaHUA JJIA CpaBHCHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I u
00001IeHHS;

- OTIpeNIeNATh LENH IeATENbHOCTH, 3aJaBaTh apaMeTphbl
N KpUTCPUHN UX JOCTUIKCHUA,

- BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOpPEYHs] B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTHb KOPPEKTHUBBI B JESTEIBHOCTH, OILIEHHWBATH
COOTBETCTBUEC PE3YJIbTATOB LECIAM, OLCHHMBATbL PHCKU
MOCIIEACTBHIA e TEILHOCTH,

- pa3BuBaTb KpPCATHUBHOC MBIINUICHUC IIPpU PEIICHUU
YKU3HEHHBIX TIPOoOIieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIaJeTh HaBBIKAMHU Y4eOHO-HCCIENOBATEIbCKOW H
HpOGKTHOﬁ ACATCIIBHOCTH, HAaBBbIKaMH  PA3PCIICHUA

BJIAJETh METOJAaMHU JOKa3aTelIbCTB, aIrOpPUTMaMU
pelieHus 3a/1ay; yYMEHHE bopmynrpoBath
ONIpEACIICHNUs, AKCUOMBI U TEOPEMBI, IPUMEHATH HX,
IIPOBOAUTH JIOKA3aTEJIbHBIE PACCYXACHUS B XOJe
pellIeHns 3a1a4;

- YMETh OINEpUPOBATh MOHATUSMM: CTENEHb 4YHCIA,
Jorapu(mM 4YHUCIa; YMEHHUE BBIIOJIHATH BBIUMCIICHUE
3HaUYEHUH U  I[peoOpa3oBaHMs  BBIPAKEHHH  CO
CTENEHSIMM U Jorapupmamu, mpeoOpa3oBaHMs
JIPOOHO-PAIIMOHATIBHBIX BBIPAKECHU;

- YMETb ONEPUPOBATH MMOHATHSAMM: palUOHAJbHBIE,
UppalMOHaJbHblE,  IIOKa3aTeibHbIE,  CTEIECHHBIE,
Jorapu(pMUUECKUe, TPUTOHOMETPUUECKUE YpPaBHEHUS
1 HEPABEHCTBA, X CUCTEMBI;

- yMeTb ONEpUpOBaTh MOHATHAMHU:  (PyHKIHS,
HeIpepbIBHAs byHKIMS, MIPOU3BOJIHAS,
nepBooOpa3Hasi, OMNpEeAETCHHbIM WHTErpaig; yMeTb

HaXOJUTh NPOM3BOJHBIE HIIEMEHTAPHBIX (DYHKLUH,
WCIIOJIb3YSl CIIPaBOYHBIE MaTepHallbl; UCCIIENOBaTh B
OpocTeHIUX chay4yasX (YHKIMM Ha MOHOTOHHOCTD,
HaXxOIUTh HauOONbIIME W HAUMEHBIINE 3HAuYEHUs
¢GyHKUMH;  CTPOUTH  TpagUKM  MHOTOWIEHOB €
UCIOJIb30BAHUEM anmapara MaTeMaTH4eCKOro
aHaln3a; NPUMEHATHh MPOU3BOAHYI0 NpPU PELICHUU
3ajad = Ha  JBW)KEHME;  pellaTh  IPaKTHKO-
OPUEHTHUPOBAHHBIE 3aJaud Ha HauOoJbIIME H
HauMEHbIIME 3HAueHUs, Ha HaXOXKJIEHUE TYTH,
CKOPOCTH M YCKOPEHHUS;

- YMeThb OIEpPUPOBATh MNOHITUSIMM: palMOHAIbHAs




npo0Jem;

- BBIABIIATH IMPUIUHHO-CIICACTBCHHBIC CBs3U u
aKTyaJlM3MpOBaTh 3ajady, BBIABUTaTh THUIIOTE3y ¢
peliCHUs, HaAXOAUTb ApTyYMCHTBLI JIA JOKa3aTCJIbCTBA
CBOMX YTBEp)KIICHHH, 3a7aBaTh MapaMeTpbl U KPUTEPUU

peLIcHus;

- AHAJIN3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4u
pe3ynbTaThl, KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

-- YMETb IEPEHOCUTb 3HAaHUS B II03HABATEIBHYIO U
IMPAKTUYCCKYIO obiacTu KUBHEACATCIIBHOCTH,

- YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NIPEAMETHBIX
oOJacrei;

- BBIJBUTAaTb HOBBIE WJEH, NpeularaTb OPUIMHAJIbHBIC
IIOAXO/IBI Y PELLICHMUA,

U CIIOCOOHOCTB MX HMCIIOJIb30BAaHUS B I103HABATEIbHON U
COLIMAJIBHON ITPAKTHUKE

byHKIMs, TOKa3aTenbHas — (QYHKIUS, CTENEHHas
GbyHKIHA, JorapupmMuuecKas GbyHKIHA,
TPUTOHOMETpPUYECKHE (YHKIIMU, OOpaTHbIC (YHKIIHH,
YMEHUE CTPOUTHh TIpadUKd M3YYCHHBIX (QYHKIUH,
UCIOJIb30BaTh Ipa@UKU MPU HU3YyYEHHH MPOLECCOB U
3aBUCUMOCTEH, MpH pemIeHHH 3aJad U3 JIpyrux
y4eOHBIX MpPEeIMETOB W 3aJad U3 pPEeaJbHON KHU3HU;
BbIpaXaTh  (opMyJamMH  3aBUCHMOCTH  MEXKIY
BEJIMYMHAMU;

- YMETh pelarh TEKCTOBBIC 3aJlaud pa3HBIX THUIOB (B
TOM YHCJI€ HA MPOLIEHTHI, TOJIU U YacTH, HA JBUKECHHE,
paboTy, CTOMMOCTb TOBApOB M YCIyT, HAJOTH, 33Ja4l
U3 00JaCTH YIpaBJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCAaMM); COCTaBISATh BBIPAKEHHS, YpaBHEHHUS,
HEPAaBEHCTBA M HMX CHCTEMBbI [0 YCIOBHIO 3a/auyH,
UCCIIEIOBATh TOYYEHHOE pelIeHHEe | OLEHHBATh
PaBI0NO00HOCTh PE3yNIbTATOB;

- yMeTb  ONEpPHpPOBATh  NOHATHAMH:  CpEIHEe
apupMeTHIecKoe, Me/iiaHa, HauOosbllee |
HaMEHbIIee  3HA4YeHHs,  pa3Max, JUCHepCus,
CTaHJApTHOE OTKJIOHEHHE YMCIIOBOTO Habopa; yMeTb
W3BIICKATh, MHTEPIPETHPOBATH WH(OPMaIHIO,
OpeACTaBICHHYI0 B Talnuuax, Ha JAdarpamMax,
rpaduKax, OTPKAIONIYI0  CBOWCTBA  peabHBIX
HPOIIECCOB U ABJICHUN; MPECTABIATh UH(OPMALIHIO C
MOMOINBI0  TAaONMWIl ®  JWarpamMM; HCCIEIOBaTh
CTaTUCTHUYECKHUE JAaHHBIE, B TOM YHCIIE C TPHMEHEHUEM
rpadu4ecKux METOJI0OB U 3JEKTPOHHBIX CPE/CTB;

- YMETh ONEPUPOBATH MOHATHUIMU: CIyYaWHBIN OMBIT U
ciiyyaiiHoe  COOBITHE, BEpPOATHOCTh  CIY4allHOTO
COOBITHS; YMEHHE BBIUMCIATH  BEPOSTHOCTH C
UCIOJIb30BAHNEM TpapUUECKUX METO/OB; MPUMEHSThH
(GOpMyJIBl CIOXKEHHS W YMHOXXEHHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OPMYNIbl NPU PEIICHUN




3aJa4; OLEHHMBATh BEPOSTHOCTU pEAbHBIX COOBITHH;
3HAKOMCTBO CO CJIy4YallHBIMM BEJIIMYMHAMH; YMEHUE
IPUBOUTH HPUMEPHI HPOSBICHUS 3aKOHA OOJBIIUX
YKCell B IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMETb OIIEpUPOBATH IOHATUAMU: TOYKA, IpsAMas,
IUIOCKOCTh,  IPOCTPAaHCTBO,  JBYTPaHHBIA  yroul,
CKPEIIMBAIOIINECS  INPsAMBIC, IApaUIEIbHOCTh U
NEPHEHIUKYJIAPHOCTD MPSIMBIX U IUIOCKOCTEH, YIoj
MEXIy TNpAMBIMH, Yrol MEXIy INpAMOd U
IJIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSIMH, PaccTOSHUE
OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXIY
HOPSIMBIMHU, PAacCTOSTHUE MEXAY IJIOCKOCTSMU; YMEHUE
UCIIOJIb30BaTh MPHU PELICHUH 3a/1a4 U3y4eHHbIE (DaKThI
U TEOpeMbl IUIAHUMETPUM; YMEHHE OLEHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEro MHUPA;

- YMeThb OIEpUpPOBaTh MOHATUSMU: MHOTOTPaHHUK,
CeueHHEe MHOIOIpaHHHMKa, KyO, Hapajeienurne],
npu3Ma, nupampaa, ¢Gurypa W MOBEPXHOCTb
BpallleHNs, LMIUHIP, KOHYC, mIap, cdepa, ceueHHs
¢urypsl BpalleHHus, MIOCKOCTh, Kacarouascs cgepsl,

WIMH/pA, KOHYCa, [UIOIAaAb  TOBEPXHOCTH
MUPaMUBI, TPU3MBI, KOHYCa, IWIMHAPA, TUIOMAIb
cdepsl, o0beM KyOa, IIPSIMOYTOJIBHOTO

napajuieienuiena, MUpaMuabl, MPU3MbL, LWIMHAPA,
KOHYca, I1apa; yMeHue u300paxaTb MHOTOTPAHHUKH U
MOBEPXHOCTH BpALICHUS, UX CEYEHHUS] OT PYKH, C
IMOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB U JJIEKTPOHHBIX
CPEACTB; YMEHHUE paclo3HaBaTb CHUMMETPUIO B
MPOCTPAHCTBE; YMEHHE pPaCIlO3HaBaTh IPABUIIbHbIE
MHOT'OI'PaHHUKWU;

- yMETh ONEPUPOBATh TMOHATUAMH: JIBUKEHUE B
MPOCTPAHCTBE, MOAOOHBIE (QUTYpHl B TPOCTPAHCTBE;
HCMOJIb30BATh OTHOIIEHUE TUIOIIAC TOBEPXHOCTEN 1
00BEMOB MOAOOHBIX (GUTYP TIPH PEIICHUH 33]1aY;




- yYMeThb BBIYUCIATH T'€OMETPUUYECKHE BEIHMYHUHBI
(nmHa,  yrojm,  IUOm@AAb,  00BeM,  IUIOMIAJb
MOBEPXHOCTH), HCIONB3YS HU3y4eHHble (QOpMysIbl U
METO/IbI;

- yYMETb OIEpPUPOBATH MOHATUSMU: MPSMOYTOJIbHAS
CHUCTEMa KOOpPJAMHAT, KOOPAMHATBHI TOYKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHUE, YOI
MEXIy BEKTOpamMH, CyMMa BEKTOPOB, MPOU3BEACHHUE
BEKTOPA Ha YUCJIO; HAXOAUTh C IOMOIIbIO H3yYEHHBIX
(hopMyJI KOOPJIMHATBI CEPEIUHBI OTPE3Ka, PACCTOSHUE
MEX]y IBYMSI TOUKaMU;

- yMeTh BBIOMpATH MOAXOMSIIUN H3YYCHHBIH METO]T
JUISL pelIeHUs 3a/1a4i, paclo3HaBaTh MaTeMaTUYECKUe
(akThl ¥ MaTeMaTHYEeCKHE MOJCIU B TPUPOJIHBIX U
OOIIECTBEHHBIX SBJICHHUSX, B KCKYCCTBE; YMEHHUE
OPUBOAUTH TMPUMEPHl MATEMAaTUYECKHX OTKPBITHMA
POCCHIICKON U1 MUPOBOM MaT€MaTUYECKON HAYKHU.

- yYMETb ONEPUPOBATH TMOHATUSIMH: OIPEICICHHE,
aKkcHMOMa, Teopema, CIJEICTBHE, CBOMCTBO, MPHU3HAK,
JIOKA3aTelIbCTBO,  PaBHOCWIbHBIE  (DOPMYIUPOBKH;
yMEHUE (dbopMynupoBarth obpaTHOE u
MIPOTUBOMOJIOKHOE YTBEPKJICHHE, MIPUBOAUTH
OpUMEPbl U KOHTPIPUMEPHI, HUCIIOJIb30BaTh METO]
MaTeMaTU4eCKOu WHJTYKIIUH, MIPOBOIUTH
JIOKa3aTellbHble PAacCyKJEHUA MpU pEUIeHUH 3aj]ad,
OIICHUBATh JIOTUYECKYIO MPABUILHOCTH PACCYKICHUM;
- yYMeThb OINEpPUPOBATh TOHSTHSIMHU: MHOXKECTBO,
MOJAMHOKECTBO, ONIEPALIMH HAaJl MHOKECTBAMH; YMEHHE
WCIIOb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar
JUISL OTMMCAaHUsl PEaIbHBIX MPOLIECCOB M SIBICHUU TpPHU
pelieHun 3a1ad, B TOM YHCIE U3 APYTHX YIEOHBIX
MPEAMETOB;

- yMETh OIIEpUPOBATh TMOHATHIMHU: Tpad, CBI3HBINA
rpad, aepeBo, HHKI, rpad Ha IUIOCKOCTH, YMEHHUE




3aJaBaTh M  ONUCBIBaTh  Ipadbpl  pa3IMYHBIMU
croco0amMu; HCHONB30BaTh Trpadbl MPH  PEIICHUH
3az1ay;

- yMeTb CBOOOJHO OIEPUPOBATH  MOHATHIMH:
COUYETaHME, NEPECTAaHOBKA, YHUCIO COYETAHUH, YUCIIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSTH
KOMOUHATOPHBIE (PaKThl U PACCYKICHMSI AJIs1 PELLICHUS
3ajay;

-YMETb OIIEpUPOBATH MOHATUIAMU: HATYPAJIbHOE YHUCIIO,
L[EJ0€ YMCI0, OCTaTOK I0 MOJIYJI0, palMOHAIbHOE
YHUCIIO,  MPPALMOHAIBHOE  YHUCIO,  MHOYKECTBA
HaTypaJIbHBIX, LEJIbIX, paloHaIbHbIX,
JNEUCTBUTENBHBIX  4YMCEI; YMEHHE HCIIOJIb30BaTh
IPU3HAKU JI€TMMOCTH, HAMMEHBIINI 00U 1eIUTEh
U HauMeHblllee olliee KpaTHoe, alroputM EBxinia
OpU pEeUIeHUM 3ajay; 3HAKOMCTBO C pa3IUYHBIMU
NO3ULMOHHBIMU CUCTEMaMU CUUCIICHHUS],

- YME€Th CBOOOJHO ONEPUPOBATh MOHATUSMU: CTENEHb
C LIEJIBIM T0KAa3aTeJIeM, KOPEHb HATypalbHOW CTEIIEHH,
CTENEHb C pallMOHAIbHBIM I10Ka3aTeJeM, CTENEeHb C
JeUCTBUTENBHBIM  (BEIIECTBEHHBIM)  IIOKa3aTeleM,
gorapumM yucia, CHHYC, KOCHHYC U TaHIEHC
IIPOU3BOJIBHOTO YHUCIIA;

- yMETb OIEpUpOBaTh MOHATUSIMH: TOXKAECTBO,
TOKJIECTBEHHOE npeoOpa3oBaHue, YPaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHOCTh YPAaBHEHHI, HEPaBEHCTB U CHCTEM,
panyoHaNIbHbIE, HPpPAaLMOHAIBHBIE, I10KAa3aTEIbHBIE,
CTENeHHbIE, JorapupMUIecKue, TPUTOHOMETPUYECKUE
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI; YMEHUE PELIaTh
yYpaBHEHHS, HEPABEHCTBA U CHUCTEMBl C IIOMOIIbIO
pa3IUYHbIX IIPUEMOB; pemars YpaBHEHUS,
HEpaBEHCTBA U CHUCTEMBbI C MapaMeTpoM; MPUMEHSTh
YPaBHEHNUs, HEPABEHCTBA, UX CHCTEMBI JJIsl PEICHUs




MaTeMaTHYeCKUX 3a7ad M 3aJad M3 Pa3IMyHbIX
o0JacTeil HayKH U pealbHOM KU3HH;

-yMeTb CBOOOJHO ONEpPUPOBAaTh MOHATUAMH: TIpaduk
¢bynkuuu, oOparHas GyHKIHS, KOMIO3HIUS (PYHKIHH,
AuHeWHass  (QyHKUMA,  KBaJApaTuyHas  (QyHKIu,
cTerieHHass (QYHKOUS ¢  HEJbIM  [TOKa3aTeJeM,
TPUTOHOMETPUUYECKHE ¢GyHKLHY, oOpaTHbIe
TPUTOHOMETpHUYECKHE (YHKIMM, TIOKa3aTelbHAs H
naorapupmuueckass  QyHKIMHM; YMEHHE  CTPOUTH
rpadukd  (GYHKUUH, BBINOJHATE MPeoOpa3OBaHUS
rpadukoB QpyHKUIUNH;

YMEHHME UCHOJB30BaTh Tpapuku (QyHKUUH IS
U3YyUYEHHsI MIPOLECCOB U 3aBUCUMOCTEH MpH peleHUU
3a1a4 U3 APYrux y4eOHBIX MPEAMETOB U U3 PEaTbHOM
KHU3HH; BbIpaXaThb (OpMyJaMH 3aBUCUMOCTH MEXIY
BEJINYMHAMU;

yMEHHUE CBOOOJHO ONEepPUPOBATH MOHATUSAMU: YETHOCTb
(GyHKINH, TEPUOTUIHOCTD (PYHKIMH, OTPAaHUYCHHOCTD
(GyHKIMH, MOHOTOHHOCTh  (DYHKIMM, 3KCTpPEMYyM
¢yHKIMM, HauOoNblllee W HAUMEHbIIEE 3HAYCHUS
(GyHKIMHM Ha TPOMEXYTKE; YMEHHE TPOBOJUTH
uccienoBaHue pyHKINY;

YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpaduku (QpyHKIHUI
JUI PEUICHUs] ypaBHEHWH, HEPABEHCTB M 3alad C
napamMeTpaMM;  M300pakaTb ~ Ha  KOOPJIMHATHOM
IJIOCKOCTH  MHOJXKECTBA  PEIICHWM  ypaBHEHUH,
HEPaBEHCTB U X CHCTEM;

- yMeTb CBOOOJHO  OIEPUPOBATH  MOHATHIAMMU:
MOCTIeIOBATEIBHOCTh, apU(pMeTHIecKas MPOTPeccHs,
reoMeTpuuecKas nporpeccus, OECKOHEUHO
yOBIBafoOIIasi TeOMETpUYECKasi IPOTPECCHsl; yMEHHUE
3aJaBaTh IIOCJIEJOBAaTEIIbHOCTH, B TOM YHCIE C
MTOMOIIIBI0 PEKYPPEHTHBIX (hOPMYIT;

- YMeTh OIEPUPOBATh MHOHATHUSIMH: HENPEPHIBHOCTH




GbyHKIIMKM, acUMOTOTH Tpaduka (GyHKIHUH, TEepBas U
BTOpasi MPOU3BOAHAS (DYHKIHU, TEOMETPUUYECKUU U
(Gu3nveckuii CMBICII TPOM3BOJIHOW, TEpBOOOpa3Hasi,
OTpEACICHHBI  WHTErpaj;  yMEHHE  HaxOIUTh
aCHMIITOTHI Tpaduka (GYHKIMH, YMEHUE BBIYHCIATH
MPOU3BOJIHBIE CYMMBI, TPOU3BEICHUS, YaCTHOTO U
KOMITO3UIIMK  (DYHKIMIA,  HAXOIUTh  ypaBHCHHE
KacaTenbHOU K TpaduKy GyHKINH;

yMEHHUE UCIIOJIb30BATh MIPOU3BOIHYIO JUTS
UCCIIEIOBAHHS byHKIUH, TUTST HAXOXICHUS
HAWJTYYIIEro PEIICHHUS B MPHKIAJIHBIX, B TOM YHUCIC
COLMAIBHO-9)KOHOMHYECKUX M (DU3MYECKHX 3a/avax,
JUIsSL OTIPE/ICIICHUSI CKOPOCTU W YCKOPEHUS; HaXOIUTh
IUIOMIAIM U 00BEeMBI (PUTYp C TIOMOIIBI0 HHTErpaa,

IPUBOJIUTH IPUMEPBI MaTeMaTHYeCKOTro
MOJICITIUPOBAHMSI C TIOMOIIBI0 UG hepeHIHATBHBIX
YpaBHEHUH;

- YMEThb OIEpUPOBaTh MOHATUSIMH: KOMILIEKCHOE
YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UMCIIA, MOYJIb U
apryMEeHT KOMIUIEKCHOrO u4ucia, (opma 3amucu
KOMIUIEKCHBIX qrcen (reomeTpuyeckasd,
TPUTOHOMETpHUUECKass U anredpanmdeckas); YMeThb
IIPOU3BOJIUTH apupmeTnyecKue JeNCTBUA c
KOMIUIEKCHBIMA ~ YUCJIAMH; TPUBOAMTH  MPUMEPHI
VICIIOJIb30BaHUS KOMIUIEKCHBIX YHUCEIT;

- YMeTh CBOOOJHO ONEPUPOBATH MOHATUSIMU: CpeIHEE
apudmernueckoe, MeauaHa, HauOoJbIIEe u
HauMEHbIIEe  3HA4YEHMs,  pa3Max,  JUCIHEpPCHs,
CTaH/IapTHOE OTKJIOHEHHWE MJI ONMCAHUS YHCIIOBBIX
JaHHBIX; YMEHHUE HCCIEN0BaThb CTaTHCTUYECKUE
JaHHbIE, B TOM YHCJIe C MPUMEHEHUEM TrpapuuecKux
METOZIOB U 3JIEKTPOHHBIX CPEICTB; Trpaduyecku
HCCIIEIOBaTh COBMECTHBIE HAOJIO/IEHUS C MOMOIIbIO
JarpamMm paccerBaHUs U JIMHENHOW PErpeCcCHy;




- yMETh HaxXxOIUTh BEPOSTHOCTH COOBITHH C
WCIOJIb30BaHUEM Tpa@UUecKUX METOJOB; MPUMEHSTh
Ui pemieHus  3amad  (GopMysibl  CIIOKEHHS U
YMHOXEHHUS ~ BEpPOSITHOCTEH,  (opMylry  IMOITHON
BEpOSATHOCTH, (Qopmyny bepHyu, KoMOWHATOpHBIC
¢dakTel W GOpPMyIbI;  OIICHUBATH  BEPOSITHOCTH

peanbHbIX COOBITHIA; yMEHUue ONepUpOBaAThH
MOHATUAMM: ClIy4yailHasi BeJIWYHMHA, pacIpeesieHHue
BEPOSITHOCTEN, MaTeMaTU4eCcKoe 0’KHJIaHHE,

JIUCIIEPCUSI W CTAHIAPTHOE OTKJIOHEHUE CIIyYalHOU
BEJIMYMHBI, (YHKLUUU pacHpelesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacnpenesieHuil; yMEHHME HCIIOJIb30BaThb CBOWCTBA
W3Y4YEHHBIX PacHpeleieHUuN Il pPELICHHs 3a/aad;
3HaKOMCTBO C TOHSTHUAMH: 3aKOH OOJIBIIMX 4YHCEJ,
METOJbl  BBIOOPOYHBIX  HUCCIIEJOBAaHMN;  yMEHUE
IPUBOJUTH NPUMEPHI MPOSBICHUS 3aKOHA OOJBILUX
YKCell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTh CBOOOJHO OMNEpPUPOBATh MOHATHAMM: TOYKa,
npsiMasi, IUIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUH YrOJjl, ABYTPAaHHBIN YIroJjl, TPEXTPaHHBIA YIroJl,
MIEPECEKAIOIINECS, TAPAJUIEIIBHBIC U CKPELIUBAIOIIHNECS
npsiIMble, MApaJUIeIbBHOCTh U MEPHEHAMKYISPHOCTD
NPSIMBIX U TUIOCKOCTEH, YroJl MEXAY HPSIMBIMH, yroOJl
MEXAY MpsAMOHM U  IUIOCKOCTBIO, YIOJI  MEXIY
IJIOCKOCTSIMU; YMEHME HCIIOIb30BAaTh IIPU PEIICHUU
3a/1a4 M3y4eHHblE (PaKThl U TEOPEMBI IJIAaHUMETPUU;
YMEHUE  OLIEHWBaTh  pa3Mepbl  OOBEKTOB B
OKPY’KaroIleM MHpE; yMEHUE ONEepUPOBATH
MOHATHSIMU: MHOTOTPaHHMK, CEYEHNE MHOTOI'PaHHUKA,
MPaBUJIBHBIN MHOTOTPaHHUK, MpHU3Ma, MHpPaAMUJA,
¢urypa 1 NMOBEpXHOCTb BpAIllEHUs, LWIMHIP, KOHYC,
miap, cdepa, pazBepTka MOBEPXHOCTH, CEYEHHs KOHYcCa
U LMIUHApA, Napajule]bHblE OCH WM OCHOBAHUIO,




CeueHHe Iapa, IUIOCKOCTb, Kacaromascsi cgepsl,
OWIMHApPA, KOHyCa; YMEHHE CTpPOUTh CEYCHUE
MHOI'OI'paHHHKa, n300paxkaThb MHOT'OI'paHHHKH,
(Guryphl 1 TOBEPXHOCTHU BPALICHUS, NX CEUCHHSI, B TOM
qyciae € IMOMOUIbIO JIEKTPOHHBIX CPEICTB; yYMEHHUE
NPUMEHSATh  CBOWCTBA  T€OMETPHUECKUX  (UTYP,
CaMOCTOSITENIbHO  ()OPMYJIMPOBATh  ONPEACICHUS
n3ydaeMbIX (DUTYp, BBIABUTATh THIIOTE3BI O CBOMCTBAX
U MPU3HAKAX F€OMETPUYECKUX (Uryp, o0OCHOBBIBATH
WIM  ONpOBEepraTb  HMX; YMEHHE  HPOBOJIUTH
KjIaccuukanuo (Uryp Mo pasjidyHbIM IpPU3HAKaM,
BBITTOJTHATH HEOO0XOIMMBbIE JIOTIOJTHUTEIILHBIE
HOCTPOCHHUS;

- yMeTb CBOOOJHO ONEPUPOBATH  IOHATHSIMH:
wiomaas Gurypel, o6beM (Urypsl, BeTUYMHA YTIIa,
paccTosiHHE€ OT TOYKH JIO TIUIOCKOCTH, DPAaCCTOSHUE
MEXIY MPSIMBIMH, PAacCTOSHUE MEXAY IUIOCKOCTSAMH,
wIomanb chepsl, MIOMAAs MOBEPXHOCTH MUPAMUJIBI,
OpU3Mbl,  KOHyca, LWIMHApa, o00beM  KyoOa,
MpSIMOYTOJIBHOTO  TMapajulesienunena,  MUPaMUIbI,
HPU3MBI, IWIMHAPA, KOHYyCa, I1apa; yMEHHUE HaXOJIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

- yMeTb CBOOOJHO OIEPUPOBATH  MOHATHIAMMU:
JBIDKEHUE, TapaljIeNbHBIA TEePeHOC, CHMMETpUs Ha
IVIOCKOCTA W B TPOCTPaHCTBE,  IOBOPOT,
npeoOpa3oBaHue MoAoOMs, TOA00HBIE  (UIYPBHI;
YMEHME pacro3HaBaTh paBHbIE U M0JI00HBIE QUTYPHI, B
TOM 4YHCJIE€ B TPHUPOJAE, HCKYCCTBE, APXUTEKTYpE;
YMEHHUE HWCIIOJIb30BaTh T€OMETPUYECKHE OTHOIICHUS,
HaXO/JUTh T€OMETPUYECKUE BEIUYMHBI ([UIMHA, YToJ,
IJI0Maab, 00bEM) TMPH PEIICHHH 3a7a4 W3 JIPYTuX
y4eOHBIX IPEAMETOB U U3 PEATbHOM KHU3HH;

- yMeTb CBOOOJHO OIEPHUPOBATH  TOHSATHIMH:
NpsIMOYTOJIbHAsE ~ CHCTE€Ma  KOOPJAMHAT,  BEKTOp,




KOOpJIMHATHl TOYKH, KOOPAMHATHI BEKTOpa, CymMMa
BEKTOPOB, IPOU3BEJIEHUE BEKTOpAa Ha  4YHCIIO,
pasjokeHue BeKTopa 1o  0a3ucy, CKalisipHOe
IIPOU3BEACHNE, BEKTOPHOE IPOU3BEACHUE,  YIOJl
MEX]ly BEKTOpaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHbIN
u KOOpJAMHATHBIN METO]{ JUISL pelieHus
TeOMETPUUYECKUX 3aJad4 U 3a/ad JPYrux Yy4eOHBIX
IIPEIMETOB; ONIEPUPOBATh MOHATUIMU: MaTpuLa 2x2 U
3x3, onpeaeauTenb MaTPUILIbl, TEOMETPUUECKUN CMBICIT
OIIpeeInTENs;

- YMETh MOJIEJIUPOBATh PEabHbIE CUTYAllUU HA SI3bIKE
MaTeMaTUKH; COCTABJIATh BBIPAXKECHUS, YpaBHEHUS,
HEPAaBEHCTBA M HMX CHCTEMbI [0 YCIOBHIO 3a/auyH,

UCCIIE0BATh IIOCTPOCHHBIE MOJIENH c
UCIIOJIb30BAaHUEM amnmapara anreOpsl,
MHTEPIPETUPOBATh IIOJyYCHHBIH pPE3yJbTaT; CTPOUTH
MaTEeMaTUYECKUE MOJEeIn c IIOMOILBIO
F€OMETPUYECKUX IIOHATMM M  BEIWYMH, pEIIATh
CBA3aHHBIC C HUMU IPAKTUYECKUE 3a]1a4; COCTABIIATh
BEPOSITHOCTHYIO  MOJEIb W HMHTEPIPETUPOBATH

MOJIYYEHHBIH pe3yibTaT; peuarb IpUKIagHble 3a0a4n
CpelcTBaMU MAaTEMaTH4ECKOTO aHAIN3a, B TOM YHUCIIE
COLIMAJIBHO-OKOHOMUYECKOT O u ¢du3ngeckoro
Xapakrepa;

- YMEHHE BBIOMPATh MOIXOASIINI METOT AJIsl pEeLIeHUs
3aa4d; IIOHMMaHHE 3HAYMMOCTH MAaTeMaTUKHA B
M3Y4YEHUU MPUPOJIHBIX U OOIECTBEHHBIX MPOIIECCOB U
SIBJICHUH; YMEHHUE PACIIO3HABAThH IPOSBICHUE 3aKOHOB
MaTeMaTHKd B HCKYCCTBE, YMEHHE NPUBOJMTH
IIpUMEPBl MATEMATUYECKUX OTKPBITHUM POCCUNUCKOU U
MHPOBOM MaTeMaTH4YECKON HAYKH

OK 02.
COBPEMECHHBIC
TOVCKa,

HUcnons30BaTh
cpencTaa

aHajm3a

n

B o0nacTu IeHHOCTH HayYHOTO MO3HAHUS:
-c(hopMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

- YMETh ONEPUPOBATh MOHATUSIMU: pallMOHATIbHAS
(GyHKIHMSA, TOKa3aTenbHas GYHKIUS, CTeIeHHAs
¢dbyHK1us, Jorapupmudeckast yHKuus,




WUHTEpHpETaud UHPOPMaIUN
u MH(POPMALIMOHHbIE
TEXHOJIOTUU ]I BBITIOJHECHUS
3a/aq npodeccrnoHaIbHOI
JeSTeIbHOCTH;

HAyKH U 0OILECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
JMaJiore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYJIbTYPHOM MHPE;

- COBEPILEHCTBOBAHUE A3BIKOBOM U UM TATEIBCKOMN
KYJIBTYpPBI KaK Cpe/ICTBa B3aUMOJICHCTBHUS MEXTY
JFOIBMU ¥ TIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTU HAyYHOU JesITeIbHOCTH,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO U
HCCJIEIOBATEILCKYIO ACSITeIbHOCTh HHIUBUAYAIbHO U B
rpymnre.

OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMU
MI03HABATEIbHBIMU JACHCTBUSIMH:

B) pabota ¢ uHpopMaIuei:

- BJIaJICTh HaBbIKAMH MOJTyYeHUS HHPOPMALIUU U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILECTBIISITH MIOUCK, aHAJIN3, CHCTEMATHU3aLUI0 U
MHTEPIPETANIO UHPOPMALIMK Pa3JIMYHbIX BUIOB U
dbop™m mpeacTaBIeHUs;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX OpMATaX C YIETOM
Ha3zHauYeHUs HH(OPMAIINH U TIETICBON ayAUTOPHUH,
BBIOMpAsi ONTUMAIbHYIO (POpMY IPEACTABICHUS U
BU3YaJTU3aINH;

- OLICHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb
UH(POPMAIINH, €€ COOTBETCTBHE MTPABOBBIM M MOPAIHHO-
TUYECKUM HOpMaM;

- UCTIOJIB30BAThH CPEACTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTaHU3AI[MOHHBIX
3aja4 ¢ coOMoieHneM TpeOOBaHH SpPrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX M ATHYECKUX HOPM, HOPM WH(POPMAITMOHHOH
0e30IMacHOCTH;

- BJAIeTh HaBBIKAMH pPACMO3HABAHWS W 3alIHUTHI
uHopManuy, MH(POPMALIMOHHOM 6e30MacHOCTH

TPUTOHOMETpUYECKHE (DYHKIIMH, 0OpaTHBIE () YHKIIHNH;
YMEHHUE CTPOUTH rpa)MKu U3yYSHHBIX (YHKINH,
UCIIOJIb30BaTh IpaUKK IPU U3YUEHHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PEUICHNH 33/1a4 U3 JPYTUX
y4EOHBIX IPEAMETOB U 3aay U3 peallbHOW KU3HH;
BBIpaXaTh GOPMYIIAMHU 3aBUCHIMOCTH MEXY
BEJINYMHAMY;

- YMETh ONEPUPOBATH MOHATHIMHU: TOKAECTBO,
TOKAECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHHI U HEPABEHCTB,
PaBHOCHJILHOCTh YPaBHEHUI, HEPABEHCTB U CHCTEM,
panmoHanbHbIe, HPpAIlOHANIbHBIC, IOKA3aTENIbHBIE,
CTEIEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKHUE
ypaBHEHHS, HEPABEHCTBA U CHCTEMBI; YMETh PEIIaTh
YpaBHEHMs, HEPAaBEHCTBA U CUCTEMBbI C IOMOILBIO
Pa3IMYHBIX IPUEMOB; PEeIIaTh YPaBHEHHS, HEPAaBEHCTBA
Y CUCTEMBI C TapaMeTPOM; IPUMEHATh YpaBHEHMUS,
HEpaBEHCTBA, MX CHCTEMBI JIJISl PEIICHUS
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3 pa3InyHbIX
oOjacTell HayKH U pealibHOM JKU3HH;

- yMeTb CBOOOJIHO ONEpUPOBATh MOHIATUSAMU: IBUKEHHUE,
napajIebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
IPOCTPaHCTBE, IIOBOPOT, IpeoOpa3zoBaHUE M0]100uS,
moj00HbIe (PUTYpBI; yYMETh pacro3HaBaTh paBHbIE U
oJJOOHBIE (PUTYPHI, B TOM YUCIIE€ B IPUPOJIE, HCKYCCTBE,
apXUTEKType; YMETh HCIIOJIb30BaTh T'€OMETPHUYECKHUE
OTHOIICHHSI, HAXOJUTh TEOMETPUUYECKHE BEIMYMHBI
(MHa, yrodi, miouaas, 00beM) Py peleHHH 3a/1a4 U3
JPYTUX y4eOHBIX TPEJMETOB U U3 peallbHOW KU3HU




JIUYHOCTH

OK 03. [IlnanupoBate U
peaNnn30BBIBaTh  COOCTBEHHOE
npodeccnoHaIbHOE u
JMYHOCTHOE pa3BHUTHE,
NPEANPUHUMATEIBCKYIO

JEATeILHOCTD B
npodeccuoHanbHONH  cdepe,
UCIIONIB30BAaTh  3HAHUS MO
npaBoBo W (UHAHCOBOM
IPaMOTHOCTH B  Pa3JIMYHBIX
’KM3HCHHBIX CUTYAIIHsX;

B obnacTu 1yX0BHO-HPaBCTBEHHOT'O BOCIIUTAHMSL:

-- c()OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
ATUYECKOI0 NIOBEJICHUS;

- CIOCOOHOCTh OLIEHUBATh CUTYALUIO U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBCHHbBIC HOPMBI U LICHHOCTH;

- OCO3HAHME JMYHOTO BKJIa/la B IOCTPOEHUE
YCTOMUUBOTro OYyAyIIEro;

- OTBETCTBEHHOE OTHOILIEHNE K CBOUM POJAUTEISAM U
(MnM) APYrUM 4iIEHaM CEMbH, CO3aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATUA LIECHHOCTEN CEMENHOMN
JKU3HU B COOTBETCTBUHM C TpaauLUsMu HapoaoB Poccuu;
OBnazieHne yHUBEPCAIbHBIMU PErYISTUBHBIMU
NENCTBUSIMU:

a) caMOOpTaHHU3alUs:

- CaMOCTOSTENBHO OCYILECTBIATh II03HABATEIbHYIO
JESITENIbHOCTb, BBISBIIATH MPOOJIEMBI, CTABUTH U
(dopMynHupoBaTh COOCTBEHHBIE 33a4YH B
00pa30BaTeNbHON 1eATEeIbHOCTH U JKU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEIbHO COCTABJIATh IJIaH PEIICHUS
poOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;
croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO
IIMPOKOM 3PYAMILIMU B Pa3HBIX 00JaCTIX 3HAHUH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeNbHbIN 1
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPHUEMbI peIIEKCUU [Tl OLICHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD
pelIeHus: N0 UX CHIKEHUIO;

- YMETH OIIEPUPOBATH MOHATUAMU: PALlOHAILHBIE,
MppaloHaIbHbIE, TIOKA3aTeIbHbIC, CTCTICHHBIE,
norapupMuuecKue, TPUTOHOMETPUICCKUE YPABHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb OIIEPUPOBATH IIOHATUAMU: MHOIOTPAHHHUK,
CeYeHHEe MHOTOTPaHHUKA, KyO, mapaienenumnen,
npu3Ma, Tupamusia, Gurypa u moBEpXHOCTh BpAICHUS,
LIWJIMHIP, KOHYC, map, cdepa, cedeHus Gpurypsr
BpAILIEHUs], INIOCKOCTh, Kacarolasics chepsl, HUINHAPA,
KOHYcCa, IUIOIIA/Ib TOBEPXHOCTH MUPAMHIBI, IIPH3MBI,
KOHYCa, IWINHApPA, II0Mmaas chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO NapaJuIeIenuIea, TMPaMHU/Ibl,
NPU3MBI, IWIMHAPA, KOHYCa, [Iapa; yMEHHE H300pakaTh
MHOTOTPaHHHKH ¥ TOBEPXHOCTH BPAILCHHS, HX CEUCHHUSI
OT PYKH, C IOMOIIBIO YCPTCIKHBIX UHCTPYMCHTOB U
AIIEKTPOHHBIX CPEACTB; YMETh PacllO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATh
IpaBUJIbHBIE MHOTOTPAHHUKHY;

- YMETh OIEpUPOBATH IOHATHUAMHU: IIPAMOYTOJIbHas
cucTeMa KOOpPJHMHAT, KOOPJMHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKATIPHOE MPOU3BEICHUE, YTOJl
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEJCHHE
BCKTOpa Ha 4YMCJIO; HAXOAWTH C MOMOMIBIO M3YYCHHBIX
(GbopMyT KOOpJIMHATHI CEpelUHBbl OTpe3Ka, paccTOSIHHUE
MCXKAY ABYMsS TOYKaMHU




B) DMOIIMOHAJIbHBIN WHTEJUICKT, MPEIOJIaralonui
c(hOpMUPOBAHHOCTE:

BHYTPEHHEN MOTHBAIMH, BKIIOYAIOIIEH CTPEMIICHUE K
JIOCTH>KCHHIO LEIH U YCIIEXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOJIS U3
CBOMX BO3MOXKHOCTEH;

- OMIIATUH, BKJIIOYAIOIIEH CITOCOOHOCTEL IIOHUMATh
AMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATh €TI0 MIPHU
OCYIIECTBJICHUH KOMMYHHUKAIIUHU, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH

BBICTPaWBaTh OTHOLICHHUS C JPYTHMH JIFOJIbMH,
3a00THTBCS, TPOSBIATH HWHTEPEC U  pas3pemaTh
KOH(JINKTHI

OK 04. Db dexTrBHO
B3aHMOJICHCTBOBATh u
paboTath B KOJUISKTHBE U
KOMaH]JIE;

B yactu TpyaoBOro BOCUTaHUs:

-TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH H
CaMOOIIPE/ICIICHUIO;

-OBJIaJICHNE HABBIKAMH Y4EOHO-UCCIIE0BATEIHCKOM,
MIPOEKTHOM M COLMAIBHOMN IESITEIbHOCTH;
OBnasieHne yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU
JEUCTBUSIMU:

0) cOBMECTHasl I€SITEIbHOCTb:

- IOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOMN
Y MHIMBHUIyaJIbHOM paboTHI;

- IPUHUMATH 1IeJIM COBMECTHOM AESITENbHOCTH,
OpTaHU30BBIBATH M KOOPAHMHUPOBATH JIEHCTBHUS 110 €€
JIOCTH>KEHUIO: COCTaBJIATH IUIaH JIEUCTBHM,
pactpenensaTh poJid ¢ y9IeTOM MHEHUH YIaCTHHKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboTHI;

- KOOPAMHUPOBATH M BBIOIHATE PAOOTY B YCIOBHUSAX
peabHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILIECTBIIATh MO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JTUYHBIX CUTYAIIUSIX, TPOSIBIISTH

- YMETb ONIEPUPOBATH MOHATHIMU: CIy4alHbIN OIBIT U
Clly4aiiHOe COOBITHE, BEPOSITHOCTD CIIy4aliHOTO
COOBITHS; YMETh BBIUUCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM IpapueCKUX METOJI0B; IPUMEHSTh
(opMyJIBI CIIOKEHHS U YMHOKEHUS BEPOATHOCTE!,
KOMOMHATOpHbIE (aKThl U (HOPMYIIBI IPU PELLICHUU
3aJa4; OLIEHUBATh BEPOSTHOCTH peabHBIX COOBITUH;
3HAKOMCTBO CO CIIy4aHBIMU BEJIMYMHAMH; YMEHUE
IPUBOINUTH MPUMEPHI POSIBIICHUS 3aKOHA OOJIBIINX
YKcell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHSIMHU: CTETIEHB C
LIeJIbIM TIOKa3aTesieM, KOPEHb HaTypaJIbHOM CTETIEHH,
CTENEHb C PALlMOHAIBHBIM I10KA3aTENIEM, CTETIEHD C
JIEHCTBUTEILHBIM (BEIIECTBEHHBIM) ITOKa3aTeJeM,
Jorapugm ymcia, CHHYC, KOCHHYC M TaHT€HC
MIPOU3BOJILHOTO YUCIIA;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMU: TpapuK
¢dbyHKMHM, oOpaTHas GYHKIMS, KOMIIO3ULUS (QYHKIUH,
AuHeNHast QyHKIM, KBapaTH4Has GyHKIU,
cTerneHHas PYHKIHS C [eJIbIM MTOKa3aTeleM,




TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OBnajieHe YHUBEPCATHHBIMU PETyISITUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHUX JIIOJICH:

- MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX JIFOACH MpH
aHaJIM3€e PE3YNIbTATOB JIEATEIHPHOCTH;

- MPYU3HABATh CBOE MIPABO M MPABO APYTHX JIIOJICH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMAaTh MHUP C IMO3UIIHUH
JIPYroro 4yeaoBeKa

TPUTOHOMETpHUYECKUE HYHKIIMH, 0OpaTHBIE
TPUTOHOMETpHUYECKHE (DYHKIMH, TIOKA3aTeIbHAs 1
norapupmMuueckas QyHKIIUHA, YMETh CTPOUTDH rpapuKu
(GyHKIMH, BRIIOTHATH TpeoOpa3oBaHus rpaduxos
byHKIIHIH;

- YMETh UCTIOJIBb30BaTh Tpadpuku GyHKIHMIA 111 U3yUSHHS
IPOLIECCOB U 3aBUCUMOCTEN IIPU PELICHUH 3a1a4 U3
JPYTruX y4eOHBIX MPEJAMETOB U U3 pPealIbHON KHU3HHU;
BBIpa)KaTh (POPMYyJIaMU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

- CBOOO/IHO OMEpPUPOBATh NOHATUSIMH: YETHOCTb
(GyHKINHU, TEPHOAMYHOCTH (PYHKITUH, OTPAHUYCHHOCTh
(YHKLIMH, MOHOTOHHOCTb (DYHKILIUH, SKCTPEMYM
¢GbyHKIMK, HANOOJIbIIIEe 1 HAMMEHBIIIEE 3HAYCHUS
(yHKIMN Ha IPOMEXYTKE; YMETh IPOBOIUTh
UCCIIeI0BaHNE (PYHKIIUU;

- YMETh MCII0JIb30BaTh CBOWCTBA U Ipapuku (QyHKIMHA
JUIL pelIeHUs ypaBHEHHH, HEPaBEHCTB M 3ajad C
napameTpaMy; — M300pakaTb ~ Ha  KOOpPJMHATHOU
IJIOCKOCTH ~ MHOXECTBA  PEIICHUH  ypaBHEHUH,
HEpPaBEHCTB U MX CHCTEM

OK 05. OcymiecTBIsAThH
YCTHYHO U THCbMEHHYIO
KOMMYHHKAIUIO Ha
rocy1apCTBEHHOM SI3BIKE
Poccuiickoit  ®@epepaunn ¢
Y4ETOM ocoOeHHoCTeH
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTA;

B ob6nacTu 3cTeTH4eckoro BOCIUTaHUS:

- DCTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOI'O TBOPUYECTBA, CIIOPTA,
TpyZa ¥ OOLECTBEHHBIX OTHOIICHUH;

- CIIOCOOHOCTh BOCIPUHUMATh Pa3INnYHbIE BUIbI
UCKYCCTBA, TPAAULUU U TBOPYECTBO CBOETO U IPYIUX
HapoJI0B, OIYIIATh SMOLHUOHAIBHOE BO3CHCTBIE
UCKYCCTBA,

- yOXKIEHHOCTh B 3HAYMMOCTH JIJISl JINYHOCTU U
o0111ecTBa OTEUYECTBEHHOTO U MUPOBOT'O UCKYCCTBA,
3THUYECKHUX KYJIbTYPHBIX TPAAULUMN U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPAKEHHUIO B Pa3HBIX BUJAX

- YMETbh OIIEPUPOBATH MOHATHIMU: CPEJIHEE
apupmMeTHyecKoe, MeIuaHa, Haubobllee 1
HavMEHbIIIEE 3HAYCHM s, pa3Max, JUCIIepCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOro0 Habopa; yMeHue
W3BJIEKaTh, UHTEPIIPETUPOBATh HH(OPMaLIHIO,
NpeACTaBICHHYIO B TaOJIUIIaX, HA IarpaMMax,
rpadukax, oTpa’karollyl0 CBOMCTBA pealbHbIX
MIPOILIECCOB U SIBJICHUI; IPEACTABIATh HHPOPMALIUIO C
MTOMOIIBIO TAOJUI] ¥ JUarpamm; UCclea0BaTh
CTaTUCTUYECKUE JaHHBIEC, B TOM YHCJIE C IPUMEHEHUEM
rpadUyecKux METOA0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATh MOHATUSAMU: TOUKA, MpsMas,
IIJIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN yroJI,




HCKYCCTBa, CTpEMJICHUE MPOSBIATH KaueCcTBa
TBOPYECKOM JINYHOCTH;

OBnazneHre yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JICUCTBUSIMU:

a) o0meHue:

- OCYILECTBJIATh KOMMYHHKAIIMU BO BCeX chepax
KU3HU;

- pacrio3HaBaTh HeBepOaJIbHBIE CPEICTBA OOLICHHUS,
MOHMMATh 3HAYEHUE COIMANIbHBIX 3HAKOB, PACIIO3HABAThH
MPEMOCHUTKH KOHQJIMKTHBIX CUTYallUl U CMATYATh
KOH(JIUKTHI,

- pa3BEpHYTO W JOTMYHO U3JaraTh CBOIO TOYKY 3pPEHUS
C MCTOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

CKpELIUBAOIINECS MPAMBIE, TaPAIIEIbHOCTD U
MEPIEHIUKYIISIPHOCTD MPSIMBIX U INIOCKOCTEHN, YrOJ
MEXAY MPSAMBIMH, YTOJI MEXKIY MPSMOM U IJIOCKOCTHIO,
YroJl MeX/y IIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE MEXTY IIPSIMBIMH, PACCTOSTHUE
MEXy TIOCKOCTSIMY;

- YMETh UCIOJIb30BaTh NPH PELICHUH 337a4 U3YUCHHBIE
(akTel U TEOPEMBI ITUIAHUMETPUH; YMEHHE OICHHBATH
pa3Mepsl 00BEKTOB OKPYKAIOIIEro MUpa

OK 06. [IposiBisATH
IPaKJaHCKO-NTATPUOTUYECKYIO
MO3UIIMIO, JEMOHCTPUPOBATh
OCO3HAHHOE TIOBEJICHHE Ha
OCHOBE TPAIUITMOHHBIX
POCCHIICKHX JTyXOBHO-
HPABCTBEHHBIX I[EHHOCTEH, B
TOM  YUCI€ C  Y4YETOM
rapMOHU3AIUN
MEKHAIMOHAJIbHBIX u
MEXPEJIUTUO3HBIX
OTHOIIICHUH,
CTaHJapThHI
AHTUKOPPYILUOHHOTO
TTOBEICHUS,

IMPUMCHSATD

B gactu Tpy10BOrO BOCIIUTAHUS:

- 0CO3HaHHE 00yYarOIIUMUCS POCCUICKON TpaskIaHCKON
UJICHTUYHOCTH;

- LIEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEN NO3ULIUU
JIMYHOCTH HAa OCHOBE 1yXOBHO-HPAaBCTBEHHBIX
LeHHOoCcTeN HapoaoB Poccuiickont Penepanny,
MCTOPUYECKUX U HAlMOHAIBHO-KYJIBTYPHBIX TPAIULINAN,
(dbopMHpOBaHHE CUCTEMBI 3HAUUMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYIIIHOHHOI'O
MHUPOBO33pPEHHUs, IPABOCO3HAHNUS, JKOJIOTUYECKON
KYJIBTYpBbI, CIIOCOOHOCTH CTaBUTh 1IEJIU U CTPOUTH
JKU3HCHHBIE I1JIaHBI;

B gacty rpaxx1aHCKOro BOCIIMTaHUS:

- OCO3HAaHHE CBOUX KOHCTUTYLIMOHHBIX IIPaB U
00s13aHHOCTEH, yBa)KCHHE 3aKOHA U IIPABOMOPSIKA;

- IPUHATHE TPALULIUOHHBIX HAlIMOHAJIbHBIX,
0011eYeI0BeYeCKUX TYMaHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IPOTHUBOCTOATH UJIEOJIOTUN IKCTPEMU3MA,
HallMOHAN3Ma, KCeHO(POOUH, TUCKPUMHUHALIMH 10
COIIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM

- YMETh OIIEPUPOBATh MOHATUSAMU: IPIMOYTOJIbHAs
CHUCTEMA KOOPJAUHAT, KOOPJUHATBI TOUKH, BEKTOD,
KOOpAMHATHI BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YOIl
MEXly BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE
BEKTOPA Ha YHUCJIO; HAXOJUTh C IOMOIIBIO U3YYEHHBIX
(opMys1 KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE
MEX1y ABYMS TOUKAMH;

-yMeTb BbIOMPATh NOAXOIAIIMNA U3yUSHHBIH METO JUIs
pelIeHus 3a/1a4M, paclo3HaBaTh MaTeMaTHUYECKHE
(akThl 1 MaTeMaTUYECKHE MOJIENIN B IPUPOAHBIX U
OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE; YMEHHUE
IPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCHIICKOM ¥ MHUPOBOW MaTEMaTUYECKON HAYKH.

- YMETb ONEPUPOBATH MOHATUAMU: CIIy4alHBII OIBIT U
cllydailHO€  COOBITHE, BEPOATHOCTb  CIy4alHOTo
COOBITHS;  YMETh  BBIUHCIATH  BEPOSTHOCTH  C
WCIOJIb30BaHNEM TIpadUUYECKUX METOOB; MPUMEHSTh
(GopMyJBl CIOXKEHHSI W YMHOXEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (PakThl ¥ (HOPMYNBI MPU PEIICHUU
3aJa4; OLIEHUBATh BEPOSTHOCTH pPEaJbHBIX COOBITHIA;
3HAKOMCTBO CO CIIyYalHbIMH BEJIMYMHAMHU; YMEHUE




IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JICSITEIbHOCTD B
MHTEpecax rpakKIaHCKOro o0IIecTBa, y4acTBOBAThH B
CaMOYIIPaBIICHUU B 00II€00pa30BaTeIbHON
OpraHU3alM U JIE€TCKO-FOHOILIECKUX OpraHu3alusix;

- YMEHHUE B3aUMOJICICTBOBATH C COLIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUSIMU U
Ha3HAUYCHHEM;

- TOTOBHOCTb K T'YMAaHUTapHOU U BOJIOHTEPCKOU
JESITEIIbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUS:

- chOpMUPOBAHHOCTH POCCUNUCKON IPAKIaHCKOU
UJEHTUYHOCTH, ATPUOTU3MA, YBAKEHHS K CBOEMY
HapoAdy, YyBCTBa OTBETCTBEHHOCTH nepen PoauHoi,
rOpJOCTH 3a CBOU Kpal, CBOXO PoauHy, CBOM fA3BIK U
KYJIbTYpY, IPOLLJIOE U HACTOSIIIEE
MHOT'OHalIMOHAJILHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM
CHUMBOJIaM, UICTOPUYECKOMY U MPUPOJHOMY HACJIENIUIO,
NMaMATHUKAM, TpaJauliusiM HapoaoB Poccun,
JTOCTH>KEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPY/IE;

- uaeitHas yoexJIeHHOCTh, TOTOBHOCTD K CIIY>)KEHUIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyIb0Y;
OCBOEHHBIE 00YJAIOIIUMHUCS MEKIPEIMETHBIE TTOHATHUS
Y YHUBEPCAJIbHBIC YUeOHbIE TEUCTBUS (PETYIATUBHBIC,
MO3HaBaTeNIbHbIC, KOMMYHUKATUBHBIE);

- CITOCOOHOCTH UX UCIOJIb30BAHUS B O3HABATEIHHON U
COITMATPHOM MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHHUIO
yueOHON e TeIbHOCTH, OpraHU3ali y4eOHOTo
COTPYIHUYECTBA C TIEIArOTUIECKUMH pAaOOTHUKAMU U
CBEPCTHUKAMH, K yU4aCTHUIO B IOCTPOCHUH
WHANBUAYAIbHON 00pa30BaTenbHON TPACKTOPUH;

MPUBOJIUTE TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIINX
YHUCeN B MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIIX




- OBJAJIeHHE HaBbIKAMHU Y4eOHO-HCCIIEOBATENIbCKOM,
IIPOEKTHOM ¥ COLMATIbHOM IEATEIbHOCTH

OK 07. CopelicTBOBaThH
COXPAaHEHHMIO  OKpY)KaroIei
Cpelbl, pecypcocOepekeHuIo,
IIPUMEHSITD 3HAHMUS 00
W3MEHEHUU KJIuMarTa,
IIPUHLIMIIBI OepeKIMBOTO
Mpou3BOACTBA, 3P (HEKTUBHO
JIEMCTBOBATh B YPE3BbIYAHBIX
CUTYaIUsX;

OK 08. Hcnonb3oBark
CpencTBa ¢busnueckoi

KYJIbTYpPbl JJI1 COXPAHEHUS U
YKpEIUIEHUs:  3J0pOBbsI B
npouecce MpohecCUOHAIbHON
JEATEIIBHOCTH U MOAAEP KAHUS

HE00X0AMMOTO YPOBHS
¢buznyeckoi
MOJITOTOBJICHHOCTH;

OK 09. [Tonb3oBatbcs
npo¢eCcCuOHAITBHON
JOKyMEHTaIen Ha
rOCYJapCTBEHHOM "

HHOCTPAHHOM S3bIKaX.

B gactu Tpyn0BOro BOCIIMTaHHUS:

- HE IPUHUMATh AEUCTBUS, IPUHOCSIINE BPE
OKpYKalolllei cpee;

- YMETb IPOTHO3UPOBATh HEOJIATONPUSTHBIE
9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- PacIIUPUTH OIBIT AESATEIBHOCTH SKOJIOTHYECKON
HaIIPaBJICHHOCTY;

- pa3pabaThIBaTh IUIAH PEIIEHUs MPOOIEMBI C YIETOM
aHaJIM3a UMEIOILMXCS MAaTEPUAIIbHBIX U
HEMaTepUaAJIbHBIX PECYPCOB;

- OCYILIECTBJIATH LICJICHANIPABICHHBIN IIOMCK IIEPEHOCA
CPEZCTB U CIIOCOOOB AEHCTBUS B IPO(HECCHOHAIBHYIO
cpeny;

- YMETb NIEPEHOCUTD 3HAHUS B [I0O3HABATEIIbHYIO U
IPAKTUYECKYIO 00J1aCTH KUZHECSATENbHOCTH;

- IpEIJIaraTh HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C
MO3UIUN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

- J1aBaTb OLEHKY HOBBIM CHUTYyalUsiM, BHOCHTH
KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE
Pe3yabTaTOB LENSIM

- YMETb OIIEPUPOBAThH MOHATUAMHU: QYHKLNA,
HenpepbIBHast (PYHKIHS, TPOU3BOIHAS, IEPBOOOpA3HAs,
OIIpECICHHBIA UHTETPAJL; YMETh HAXOIUTh
MIPOU3BOIHBIC JIEMEHTAPHBIX (DYHKINH, UCIIOIB3YS
CIIPaBOYHbBIE MaTEPUAJIbl; UCCIEAO0BATH B IIPOCTEHIINX
ciydasix (PyHKIIMM Ha MOHOTOHHOCTB, HAXOUTh
HauOOJIbIINE M HAUMEHbIINE 3HaYeHUs (DYHKIIMUH;
CTPOUTH TPAPHUKH MHOTOWICHOB C UCIIOIb30BaHUEM
anmnapara MaTeMaTU4YeCKOro aHajau3a; IPUMEHATh
IIPOM3BOJHYIO [P PEIICHUHU 33]1a4 Ha ABU)KCHUE;
pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M Ha
HauOobIINE U HAUMEHbLINE 3HAUEHNUsI, HA HAXOXKICHHE
IIyTU, CKOPOCTH U YCKOPEHUS;

- YMETh OIIEPUPOBATh MOHATUSIMU: IBH)KEHUE B
IPOCTPAHCTBE, 110100HbIe (UTYpPBI B TPOCTPAHCTBE;
VICITOJIB30BaTh OTHOILLICHUE IJIOMAEH TOBEPXHOCTEN U
00BbEMOB MOAOOHBIX (UTYp NPH pEIICHUH 3a/1a4;

- yYMeThb BBIYMCIATH T'€OMETPUYECKHUE BEITUYHMHBI
(mmHa,  yronm,  miom@ags,  0o0beM,  IUIOLIA/b
MOBEPXHOCTH), HCMOJIb3ys H3ydyeHHble (OpMyJIbl U
METO/BI

1K 2.3. BeiOupatb
ONTUMAJIbHBIE PEIICHUS B
HECTAaHIAPTHBIX CUTYAIIHSIX.

-c()OpMUPOBAHHOCTH MUPOBO33PEHUA,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayK{ ¥ 0OIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
JUAJIOTe KYJITYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJUKYJIHTYPHOM MHPE;

-OBJIa/ICHHE HaBBIKAaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MIPOEKTHOM M COIMAIbHON JIEATEIIbHOCTH;

- YMETh ONEPHUPOBATH IOHATHUAMM: CTEINEHb 4YHUCIA,
Jorapu(mM YHUCIa; YMEHHE BBINOJHATh BBIYMCICHHUE
3HaUYeHUH U  mpeoOpa3oBaHUsl  BBIPAKEHUH €O
CTENEHSIMH U Jorapudmamu, npeodpazoBaHus JpoOHO-
palMOHAIBHBIX BBIPAXKECHHUI;

- yMeThb OINEpUpOBaTh  MOHATUAMHU:  (DYHKIMA,
HenpepbiBHas QyHKIKS, TPOU3BOAHAs, IepBooOpa3Has,




IIK 3.2. IlpoexTupoBatrs u
paccunTHIBATh
TEXHOJOTUYECKUE
MPUCTIOCOOTICHUS ISt
MPOM3BOICTBA U PEMOHTA
JieTajeu, y3JI0B U U3AEIUI
TPaHCIIOPTHOTO
ANEKTPOOOOPYIOBAHUS B
COOTBETCTBHH C
TpeboBanusamu ExnHoi
CHCTEMBI KOHCTPYKTOPCKOU
JTOKyMEHTAINH (anee -
ECK]).

- BJIaJICTh HaBbIKAMU NOJy4eHHUS! HHPOPMAIUHU U3
VCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISATh IOUCK, aHAIN3, CHCTEMAaTH3aLUIO U
UHTEpIpEeTanio HHPOPMALIUU PA3TMIHBIX BUJIOB U
dbopM npeacTaBieHUS;

- BBIBJISITH ~ NPUYMHHO-CIICJICTBEHHBIE  CBA3U U
aKTyaJlu3upoBaTh 3aJadyy, BBIIBUTaTh THUIIOTE3y €€
pellleHusl, HaXOAWUThb apryMEHThl JUIsl JI0Ka3aTelbCTBa
CBOMX YTBEpXJICHUM, 3a]aBaTh MapaMeTpbl U KPUTEPUH
peleHus;

[IK 4.2. Ananu3upoBartb
TEXHUYECKOE COCTOSIHUE U
MIPOU3BOIUTH J1€(PEKTOBKY
JETaJIey U y3110B
TPaHCIIOPTHOT'O
3JIEKTPO00OPYIOBAHUS U
aBTOMATHUKH.

- CaMOCTOSITEIIbHO COCTABIIATH IIJIaH PEIICHHUS
poOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

- aHAJIM3UPOBATH IIOJIYYEHHBIE B XO/I€ PELICHU 3a1a4U
pe3yabpTaThl, KPUTUYECKHU OLICHUBATh UX
JIOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

-- YMETb NIEPEHOCUTDH 3HAHUS B II03HABATEIIBHYIO U
NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
oOuacrei;

- BBIJIBUTaTh HOBBIE UJIEH, ITPEIJIaraTh OPUTUHAIbHBIE
IIOAXO/BbI U PEILICHHUS;

U CIIOCOOHOCTH UX MCHOJIb30BAaHUS B IIO3HABATEIHHON U
COLIMAJIbHON ITPAKTHUKE

ONpeIETICHHBII MHTErpa; yMETh HaxOJIUTh
MPOU3BO/IHBIC 3JEMEHTApHBIX (YHKIMUN, HCHONb3Ys
CIIpaBOYHBIE MaTepHUalbl; MCCIEI0BAaTh B MPOCTEHIINX
ciydasx (yHKIMM Ha MOHOTOHHOCTb, HAaXOJHTb
HauOoNbIIME W HAUMEHbIIWE 3HA4YeHUS QYHKIUM;
CTpOUTH TpaUKH MHOTOWIEHOB C HCIOJIb30BAaHHEM
anmapara MaTeMaTU4YeCKOrO aHalau3a; I[PUMEHATH
MIPOU3BOJHYIO IIPU PELIEHUU 3a/7ad Ha JIBUKEHHUE;
peumiaTh  NPAaKTUKO-OPUEHTHPOBAHHBIE  33Jaud  Ha
HauOOoJbIINE M HAMMEHBIINE 3HAYCHUS, HA HAXOXKICHHUE
IyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEepUpOBATh MOHATUAMHU: pPALMOHAIbHAS
GyHKIMs, TMOKasarenbHas — (QYHKUOUS,  CTEHCHHAs
GbyHKIHA, JorapupmMuIecKas GbyHKIHA,

TpUrOHOMETpHUUYEeCKHe (PyHKIMH, OOpaTHble (DYHKIMH;
YMEHUE CTPOUTh TpapuKH W3YYEHHBIX (QYHKIHUH,
UCIIOJIb30BaTh I'paUKU IMPU H3YyYEHUU IPOLECCOB U
3aBUCHUMOCTEH, MpU pelIeHuu 3a7ad M3 JIpYyrux
y4eOHBIX NPEIMETOB M 3a/ad U3 peabHOW KHU3HH;
BBIPAXKaTh dbopMylnaMu  3aBUCUMOCTH  MEXIY
BEJIMYNHAMU;

- YMETh pelllaTh TEKCTOBBIE 33/JaYd Pa3HbIX THUIOB (B
TOM YHCJIE Ha MPOLIEHTHI, JOJIM U YacTH, HA JIBIKEHUE,
paboTy, CTOMMOCTh TOBAapOB U YCIYT, HAJIOTH, 3ajadu
U3 00]acTH YNpaBJiCHUS JHUYHBIMU M CEMEHHBIMU
(uHaHCaAMM); COCTaBJIATh BBIPAKEHUS, YypaBHEHUS,
HEpPaBEHCTBA M HMX CHCTEMBbl IO YCIOBUIO 3aJauH,
UCCIIEI0BaTh IIOJIy4YEHHOE pEIIEHHE U OLEHUBAaTh
MPaBA0IN0I00HOCTh PE3YIbTATOB;

- YMETb  ONEpPUpPOBaTb  HOHITHUIMMU:
apudMeTuIecKoe, MeIhaHa,

cpenHee
HauOoIbIIEe u




I1K 3.2. IIpousBoauTs
TUTIOBBIE TEXHUYECKHE
pacy€Thl P MPOEKTUPOBAHUU
U TIPOBEpKE Ha MIPOYHOCTD
3JIEMEHTOB MEXaHHYECKUX
CHCTEM.

- BJIaJICTh HaBbIKAMU NOJy4eHHUS! HHPOPMAIUHU U3
VCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISATh IOUCK, aHAIN3, CHCTEMAaTH3aLUIO U
UHTEpIpEeTanio HHPOPMALIUU PA3TMIHBIX BUJIOB U
dbopM npeacTaBieHUS;

- BBIMBJISITH ~ NPUYMHHO-CIICJICTBEHHbIE  CBA3U U
aKTyaJlu3upoBaTh 3aJadyy, BBIIBUTaTh THUIIOTE3y €€
pellleHusl, HaXOAWUThb apryMEHThl JUIsl JI0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUH
peleHus;

1K 3.4. cnonbs3oBaTh
nH(POPMAIOHHBIE
TEXHOJIOTUH TSI PETLICHHS
MPUKIIAIHBIX 33734 110
CIICIATBHOCTH.

- CAMOCTOSTEIILHO COCTABJIATH IUIaH PEIICHUS
POOJIEMBI ¢ YU4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M ITPEIIOYTEHHUIA;

- aHaJ'II/IBI/IpOBaTI) HOJ'IyT-IeHHBIC B X0O¢€ pemeHH;{ 3a1a4u
pEe3yJIbTaThl, KPUTHUECKH OLIEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHCHHUE B HOBBIX
YCIIOBUSIX;

- YMCTB HepeHOCI/ITB 3HAHUS B HOBHaBaTeJH)HYIO nu
NPAaKTUYECKYIO 00JIACTH KHU3HEICATEILHOCTH;

- YMGTB I/IHTerI/IpOBaTI) 3HAHUS U3 pa3HI)IX HpeI[MeTHI)IX
oOuacreii;

- BBIJIBUI'aTh HOBBIC UJICHU, HpeI[J'IaFaTI) OpI/IFI/IHaJ'II)HBIG
TIOJTXO/IbI U PEUICHUS;

¥ CITOCOOHOCTH X MCIIOJIL30BAHMS B IT03HABATEILHON 1
COLMAIbHOM MPAKTUKE

HauMeHbIIIee 3HAYCHHUS, pa3Mmax, nucrepcus,
CTaH/IaPTHOE OTKIOHEHHWE YHCIOBOTO Habopa; yMeTh
U3BIICKATb, UHTEPIPETHPOBATH uH(pOopMaIHIo,
MPEJICTaBICHHYI0O B Ta0lMIax, Ha JuarpaMMax,
rpadukax,  OTpPaKalollyld  CBOWCTBA  peaJbHBIX
MPOLIECCOB W SIBJICHUM; MPEACTaBIATh MHPOPMAIUIO C
NOMOIIbIO  TaOJMUI] ¥  JIUarpaMM;  HUCCIIEOBaTh

CTAaTHCTUYECKUE JJAHHBIC, B TOM YHUCIIC C MPUMEHCHHEM
rpadM4ecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- YMETh ONEepPUPOBATH MOHATUSAMU: CIYYaWHBIN OIBIT U
cllyuaifHoe  COOBITHE, BEpPOSITHOCTh  CIIy4allHOTO
COOBITHS, yYMEHHE  BBIYUCIIATH  BEPOSTHOCTH  C
UCIIOJIb30BaHUEM TpaUYeCKUX METOJ/OB; IPUMEHSThH
(OpMyJIBI  CIIOKEHHUST W YMHOXCHHS BEPOSTHOCTEH,
KOMOHMHATOpHbIE (akThl U GOPMYIbl TPU PELICHUH
3a/1a4; OIEHUBATh BEPOSTHOCTU PEATBHBIX COOBITHH;
3HAaKOMCTBO CO CIyYaillHBIMH BEIIMYMHAMH; YMCHHE
NPUBOJUTH TMPUMEPHI TPOSIBICHUS 33aKOHA OOJBIINX
Yycell B IPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMeTh ONEPUPOBATH MOHATHUSAMHU: TOYKA, MpsMasi,
IUIOCKOCTh,  MPOCTPAHCTBO,  JBYTpaHHBIA  Yrod,
CKPCIIUBAIOIINECS  MPsAMbIC,  MAPALICIBHOCTh U
NEPIEeHIUKYIAPHOCTh TPSAMBIX U TJIOCKOCTEH, Yroi
MEXTy MPSMBIMH, YTOJI MEXKIY IPSIMON H TIOCKOCTBIO,
yroJl MEXJy IMIOCKOCTSMH, PACCTOSHHUE OT TOYKU JI0
IJIOCKOCTH, PACCTOSIHAE MEXKIY MPSMBIMH, PACCTOSHUE
MEXIy IUIOCKOCTSMH; YMEHHE WCIIOJIb30BaTh TIPH
pelieHnd 3afad  u3ydeHHbIe (PAKTBI M TEOPEMBI
IUIAHUMETPUHU; YMEHUE OIICHHBATH pa3Mephbl 00BEKTOB
OKPYKaroIIero Mupa,

- yMeTh OIEPUPOBATH IOHATUSIMH: MHOTOTPAHHHUK,
CeUueHHWE MHOTOTpaHHUKA, KyO, mMapajieienumne],
pu3Ma, upamMua, Gurypa u MOBEPXHOCTh BpaIleHUS,
HWINHID, KOHYC, Imap, cdepa, cedeHus QUTypbl




BpallleHHUs, MIIOCKOCTh, Kacawomascs cepsbl, MIINHIPA,
KOHYcCa, IJIOUIaJh MOBEPXHOCTU MHPAMHJBI, MPU3MBI,
KOHyCa, IWIMHApA, IUomanas chepbl, oObeM Kyoda,
MPSIMOYTOJIBHOTO  [Mapajiesienuiena,  NUpaMuipbl,
OpU3Mbl,  IWIMHApPA, KOHYyca, IIapa; yMEHHE
n300pakaTh ~ MHOTOTPAaHHUKA ¥ TIOBEPXHOCTH
BpallleHUsl, HUX CEUEHUS OT pPYKH, C TOMOIIBIO
YEepPTEeIKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB;
YMEHHE pacro3HaBaTh CHUMMETPHUIO B TMPOCTPAHCTBE;
YMEHHUE Paclio3HaBaTh PABUIbHBIC MHOTOTPAHHUKH;

- yYMeThb OIEpPUPOBaTh TOHATHUAMU: JBUKCHHE B
IPOCTPAHCTBE, MOM00HBIE (UTYPHI B TPOCTPAHCTBE;
UCIOJIb30BaTh OTHOLICHHE IUIONIA/IeH MOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (GUTYp TPU PEIICHUH 3a/1aY;

- yYMeThb BBIYMCIATH T€OMETPUYECKHUE BEITUYHMHBI
(mmea,  yrom,  miomags, — o0BeM,  IUIOMIAMb
MOBEPXHOCTH), HCIIONB3Ys H3Yy4eHHbIE (OPMYINBI H
METO/IbI;

- yYMEThb ONEPUPOBATHh MOHATHAMH: MPSIMOYTOJIbHAS
CHUCTEMa KOOpPJIMHAT, KOOPAMHAThl TOYKH, BEKTOP,
KOOpAMHATBI BEKTOpA, CKAJISPHOE MPOU3BEACHUE, YTOJI
MEX1Yy BEKTOpaMH, CymMMa BEKTOpPOB, IPOU3BEJIEHUE
BEKTOpa Ha YHUCIIO; HAXOIUTh C TOMOIIBIO M3yYEHHBIX
(GbopMyJl KOOpPAMHATHI CEpeANHBl OTPE3Ka, PacCTOSTHUE
MEX]y IBYMSI TOUKAMU;

- YMETh BBIOMPATh MOIXOAAIINA H3yYSHHBIH METO ISt
pelieHrs 3ajJadd, pacro3HaBaTb MaTeMaTHYeCKHe
(akThl U MaTeMaTHYeCKHE MOJIETH B MPHPOJHBIX U
OOLIECTBEHHBIX SIBJICHHUSX, B HCKYCCTBE, YMEHHE
MPUBOJIUTh TPHUMEPhl MAaTEMaTHYECKUX OTKPBITUH
POCCHIICKOM ¥ MUPOBOM MaTEMAaTHUYECKON HAYKH.




Pabouast mporpamma y4deOHOW AMCIUIUIMHBI MareMaThka peain3yercs B
€OUHCTBE C BOCIHUTATEIBHOM JEATEIBHOCTBIO, C YYETOM HANpaBICHUS
BOCIIUTAHUS:

IleHHOCTH HAYYHOI0 MO3HAHMSA — BOCIIUTAHUE CTPEMIICHHS K MO3HAHUIO
cedsi W Jpyrux IJojAe, Npupoabl MU OOIIECTBA, K TMOJYYCHHUIO 3HAHUH,
KaueCTBEHHOI'0 00pa30BaHUsl ¢ YUETOM JIMUHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEH.

Peanu3zanusi ~ BOCHUTATENBHOTO TOTEHIMANAa  aAyJAUTOPHBIX  3aHATHU
NpeaycMaTpPUBAET BKJIIOYEHUE IEJIEBBIX OPUEHTUPOB BOCIUTAHUSI B KayeCTBE
BOCIIUTATENIBHBIX 1I€JI€Hl OCBOEHUS YUEOHBIX TEM, COAEPKAHUS YPOKOB, 3aHSATHUH.

IlesieBble OPUEHTHPBI BOCTIMTAHUSA BbINYCKHUKOB:

JleATeIbHO  BBIpaXAIOWIMKA  TO3HABATEIbHBIE HMHTEPECHl B  Pa3HBIX
MPEAMETHBIX 00JIaCTIX Cy4ETOM CBOMXMHTEPECOB, CIIOCOOHOCTEM,
JOCTHKEHHUM, BBIOPAHHOTO HampaBlieHUus MNpodecCUOHATBLHOTO 00pa30BaHUs U
MOATOTOBKH.

OO6nanaromuii mpeiIcTaBIeHUeM O COBPEMEHHOW Hay4YHOW KapTHUHE MHpa,
JOCTUKEHUSX HAYKM U TEXHUKHU, apTYMEHTUPOBAHHO BbIPaKAIOIIUI NOHUMAaHHE
3HAUCHUA HAYKW M TEXHOJOTUM /i Pa3BUTHUA POCCHUUCKOTO 0OIIecTBa U
oOecrieueHus ero 6€30MacHOCTH.

JIEMOHCTPUPYIOIIMI HABBIKA KPUTHYECKOTO MBIILUICHUS, OIPEACICHUS
JIOCTOBEpHON Hay4yHON MH(pOpMALIMHM, B TOM 4Hciie B chepe npodheccuoHaIbHOM
JEATEIIbHOCTH.

YMerwomuii  BeIOMpaTh CHOOCOOBI  pelmeHus 3aJad  MpoQecCHOHATBHON
NEATeIIbHOCTUIIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

Hcnonb3yronuii COBpEMEHHBIE CpEJCTBA IOWCKA, aHaldW3a W HWHTEpIpeTaluu
uHpopmariuu, HWHGOPMAIMOHHBIE TEXHOJIOTMM  JJIS  BBINOJHEHUS  3ajad
poecCHOHANbHOM eI TEIbHOCTH.

PazBuBaromuii 1 NPUMEHSIONMNA HABBIKM HAONIOJCHUS, HAKOIUICHUS U
cuctemMaTusanuu  (aKToB, OCMBICICHHS OMbITa B ECTECTBEHHOHAYYHOW U
TYMaHUTApHON O0OJIACTSAX TO3HAHUS, HCCIENO0BATEIHCKON U MpodhecCHOHATbHON
JEATEIIbHOCTH.



2. CTpyKTypa 1 coaepxkanue 001meo0pa3oBaTeJbHOM TUCHUIIIIMHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Buj yueOHoii padoThl O0bem B
yacax

O0bem 00pa3oBaTeIbHOM NPOTrPaAMMbI JHCHUTINHBI 340

B T.4U.

OCHOBHOE COJIEpyKaHue | 278

BT. U.:

TEOPETUIECKOe 00ydeHne 220

NPAKTUYECKHUE 3aHATHS 58

[TpodeccnonanbHO-OPUEHTUPOBAHHOE COJIEPKaHUE (COAEpIKaHUE TPUKIIATHOTO 56

MOJ1yJIs1)

BT. U.:

TEOpETUYECKoe 00yueHue 4

NPAaKTUIECKHUE 3aHATHS 52

[TpomexyTouHas aTTecTanus (IK3aMeH) 6




2.2. TemaTu4eCKHH IJIAH M COACPKAHUE TUCHUTLIHHBI

®opmupye IIpumeyanu
Conep:xanue yuye0HOro marepuasa (0CHOBHOE M PodeccHOHAIBLHO- e
HaumenoBanue pa3jaesioB . O0BeM MBbIe
" Tem OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, TPUKJIATHOM 4aCOB | KOMIETeHI (nast A
MOIYJIb (IIPY HAJTUYHH) un cOB3n
MHBAJHU/I0B)
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pazjen 1. [loBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 20 C
Tema 1.1 Copep:xanue yueOHOro MaTepuana 3JIEMEHTaMu
enp n 3amaun basoBble 3HaHUS U YMEHUS 110 MaTEMaTHKE B IPOPECCUOHAIBHOM U B ANCTAaHIIMOHH
MaTE€MaTUKH NpU MMOBCETHEBHOU J€STEIBHOCTH. oro
OCBOEHUHM CIELUAILHOCTH | KOMOMHHUPOBAHHOE 3aHSTHE 2 oOyueHus
Tema 1.2 Coneprxkanue y4eOHOro Marepuasia
Yucia v BBIYUCIICHHUS. JleiicTBUsI Hal TOJIOKUTEIBHBIMU M OTPULIATEILHBIMH YMCIaMU, OOBIKHOBEHHBIMU U
Breipaxenus u JECATUYHBIMH IPOOSIMHU.
npeobpazoBaHus JleiicTBus co creneHsMu, GOpMyIbl COKPAIIEHHOTO YMHOKEHHSI. 2
KoMOuHMpOBaHHOE 3aHSTHE OK-01, OK-
Tema 1.3. X ITpodeccroHanbHO-OPHEHTUPOBAHHOE CO/IEpKaHue (CojiepKaHue MPUKIATHOTO 00212_005-0031'(_
['eomeTpust Ha IUIOCKOCTH | MOJTYJIs) ’
Busl mitockux GuUryp v ux miomab. OOSIZ_%I;-OG'
[IpakTuKO-OpHEeHTUPOBaHHbIE 337]a4l B Kypce T€OMETPUU Ha INIOCKOCTH 2 IIK-
*PacueT CTBIKOBBIX U YTIIOBBIX BUJIOB COCTMHEHUH. 73 IIK-3.2
ITpaktuueckoe 3ansarue Ne 1: [lnockue durypsl B mpodeccuu cBapuivk. HK-’ 47 o
Tema 1.4 Coneprxanne y4eOHOT0 MaTepuasa
IIpouentneie Beruucienus | [IpocTeie mponeHTH, pa3Hble CIOCO0B! MX BhYUCIeHHsI. CI0XKHBIE TPOIIEHTHI
[Ipaktueckoe 3ansitue Ne 2: [IpocTbie U CIOXKHBIE NPOLEHTHI. 4
Tema 1.5 Coneprxanne y4eOHOT0 MaTepuasa
YpaBHenus u HepaBeHCTBa | JIuHelHbIe, KBaJIpaTHbIE, TPOOHO-TMHEHHBIC YPAaBHEHHS U HEPABEHCTBA
IIpaxkTnueckoe 3ansTue Ne 3: YpaBHEHHs 1 HEPABEHCTBA. 2
Tema 1.6 Coneprxanue yueOHOro MaTepuasa
Cucremsbl ypaBHEHUHN U CriocoOsI pereHust CUCTeM TUHEHHBIX ypaBHeHuid. [lorstus: matpuma 2x2 u 3x3,
HEPABEHCTB onpenenuTenb Marpulibl. Meton I'aycca. CucteMbl HETMHENHBIX YPaBHEHUM. 6
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CucreMbl HEpaBEHCTB

KomOuHMpoBaHHOE 3aHATHE C
Tema 1.7 Coneprxanue yueOHOro MaTepuasa 3JIEMEHTaMU
BxoxHO# KOHTPOIIBb Brruucnienus u npeodpasoBanusi. YpaBHEHHUs U HEpaBeHCTBa. [ eomeTpus Ha AUCTaHIMOHH
IUIOCKOCTH 2 oro
Kontponbnas pabora Ne 1: BxomHONH KOHTPOJIb. 00yueHust
Pa3nen 2. [Ipsimble ¥ NJIOCKOCTH B MPOCTPAHCTBE 20 C
Tema 2.1. Coneprxanue yueOHOro MaTepuaa 3JIEMEHTaMU
OcHoBHbIE OHATHUSA [Tpenmet crepeomerpunt. OCHOBHBIEC OHATHS (TOYKA, IPSIMasi, IIOCKOCTb, AUCTAHLIMOHH
CTEPEOMETPUHU. pocTpancTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, 2 oro
Pacrnionoxxenue npsmsIx u napaielibHble ¥ CKpelluBaronecs npsmele. IIpuzHak u cBOHCTBO 00yueHus
IJIOCKOCTEH CKpeIMBaOIUXCcs NpsiMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPHI.
KomOuHMpoBaHHOE 3aHATHE
Tema 2.2. CopepxaHue yaeOHOro MaTepuana
IapannensHocTs NpsAMeIX, | [TapamiensHble npsiMas u wiockocTsb. Onpenenenue. [pusnak. CBoiicTsa (¢
IPSIMOM U TUIOCKOCTH, nokazarenbcTBoM). [lapamnensusle miuockoctu. Onpenenenue. [IpusHak.
MJIOCKOCTEH CaoiicTBa (C 10Ka3aTeIbCTBOM). TeTpasip u ero ayieMeHTsl. [lapannenenunesn u OK-01, OK-
ero 3yeMeHThl. CBOMCTBA IPOTUBOIIOIOKHBIX TPaHEeN U AMAaroHanen 6 02, OK-03,
napaenenunena. [locrpoenne ceuennii. Penienne 3amay. OK-04, OK-
KombOuanpoBaHHOE 3aHATHE 05, OK-06,
Tewma 2.3. Conepkanne yaeOHOro MaTepuaa OK-07
[lepneHIUKYISpPHOCTH [TepnienqukynapHele npsimslie. [lapamiensHsie nTpsMble, IEPIEHAUKYIISPHBIE K [IK-
HPSIMBIX, IPSIMON U 10cKocTH. [Ipu3HaK nepneHIMKyISIpHOCTH MPSIMON U TUIOCKOCTH. 2.3.I1K-3.2,
IUIOCKOCTH, MJIOCKOCTEN Jloka3zatensctBo. [lepnenaukynsap u HakioHHas. [leprnieHuKyIIpHbIE IUIOCKOCTH. [1K- 4.2.
[Ipu3Hak nepneHauKyIIpHOCTH IUNIOCKOCTEN. [JokazaTrenbeTBo.
Paccrostnus B mpocTpaHCTBE 2
KomMmOnHMpOBaHHOE 3aHSTHE
Tema 2.4. Coneprkanue yueOHOro MaTepuasa
Teopema o Tpex TeopeMa o Tpex nepneHauKyIsgpax. JJokazaTenscTBO. YToJI MEKAY NPAMOU U
NEPIEHIUKYIIIpax IJIOCKOCTBI0. YTOJI MEX/1Y MIIOCKOCTSIMHU 4
KomOuHupoBaHHoe 3aHsTHE
Tema 2.5. [IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIepKaHUE (COEPIKAHME MPUKIIATHOTO
[TapamensHsle, MOJTyJIs1)
NIEPIICHIUKYJISIPHBIE, Axkcuomsl crepeoMmerpui. IlepneH IMKyasspHOCTb NPSIMOM U INIOCKOCTH,
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CKpPCIIUBAIOIIHUECCS NIPAMBIC

NapaJUIEIbHOCTD JABYX IPSIMBIX, NIEPIEHAUKYIIPHBIX INIOCKOCTH,
NEePHEHANKYJIIPHOCTD IIIOCKOCTEN
*PacueT yrioBbIX BUIOB COSAMHEHUIN

IIpakTuueckoe 3ansarue Ne 4: [TapamienbHbie, NepOeHAUKYISIPHbIE U C
CKPEIIMBAIOIINECS IPSIMBIE. 3JIEMEHTaMU
Tema 2.6. Copneprkanue y4eOHOro Mateprasa JNUCTAaHIIMOHH
Pemenwue 3anay. IIpsameie 1 | PacnonioskeHue NpsIMBIX U IUIOCKOCTEH B MpocTpaHCcTBe. [IeprneHIuKyIspHOCTD U oro
IUIOCKOCTH B MPOCTPAHCTBE | MapajuIeIbHOCTh NPSIMBIX U INIOCKOCTEN. CKpelUBaIOLIUECs PsIMbIe 00y4enus
KonTponbnas paborta Ne 2: [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 2
Pa3nes 3. KoopanHaTsl 1 BeKTOPbI 16 C
Tema 3.1 Coneprxanue yueOHOro MaTepuasa OK-01,0K- | snemeHTamu
JlexapToBbI KOOpAMHATEI B | J[ekapTOBBI KOOPAMHATHI B MpocTpaHcTBe. [IpocTelinue 3a1auu B KOOpAUHATAX. 02, OK-03, | mucTaHIHOHH
npocrpancTse. Paccrosnue | PaccrosiHue Mex Ty IByMs TOUKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4 OK-04, OK- | oro
MEKAY ABYMA TOKAMU. KoMOuHMpOBaHHOE 3aHATHE 07 00yHeHH
Koopaunats! cepennnsl
OTpe3Ka
Tema 3.2 Coneprxkanne yueOHOro MaTtepuasia OK-01, OK-
Bekropsl B mpocTpancTse. | Bektopsl B mpocTpaHcTBe. C0KEeHNE U BBIUNTAaHUE BEKTOPOB. Y MHOXKEHUE 02, OK-03,
YTroa Mexy BEKTOpamH. BeKTOpa Ha yncio. KoMiianapuelie BekTopbsl. CKansipHOE IPOU3BEIEHNE BEKTOPOB. OK-04, OK-
CkanspHOoe nmpousBeicHHEe | PasznojkeHue BeKTopa 1Mo TpeM HEKOMITJIAaHAPHBIM BeKTopaM. KoopaumHaTel BekTopa, 05, OK-06,
BEKTOPOB CKaJSIPHOE TIPOU3BEICHUE BEKTOPOB B KOOPIMHATAX, YTOJI MEX/y BEKTOpaMu, yroin | 6 OK-07
MEXy IPSAMOH U IIOCKOCTBIO, YTOJl MEXY INIOCKOCTAMU. KoopauHaTs! BEKTOpA. [1K-
['eomeTpryecknii CMBICI OTIpENETUTENs 2X2 2.3.,IIK-3.2,
KomOunupoBanHoe 3aHsTHe IK- 4.2.
Tema 3.3 [TpodeccronambHO-OPUEHTUPOBAHHOE CO/IEpKaHue (CojiepKaHue MPUKIATHOTO
[TpaxTuko- MOJTyJISA)
OpUEHTUPOBaHHBIE 3a1aul | KoopanHaTHAs TUIOCKOCTh. BhIdncieHne pacCTOSHUN U TUTOIIA Iel Ha MIOCKOCTH.
Ha KOOPJUHATHOM KonnuecTBeHnHbIe pacueTsl 4

TUIOCKOCTU ™ *PacueT HaxJIECTOYHBIX COEIMHEHHH
IIpaxkTnueckoe 3anstue Ne 5: KommyecTBEHHBIE pacyeTsl.
Tema 3.4 Conepxanue yueOHOro MaTepuasa

Pemenue 3agau.
KoopaunaTsl 1 BEKTOpBI

JlekapTOBBI KOOPAMHATHI B IpOCTpaHCTBE. BekToph! B mpocTpancTBe. CloXeHne 1
BBIUUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yrcio. KoMImaHapHble BEKTOPHI.
CkansipHoe Mpou3BeIcHuE BEKTOPOB. Pa3no)keHue BeKTopa o TpeM
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HEKOMIUTaHapHBIM BekTopaM. IIpocTeiine 3anaun B koopauHatax. KoopauHatet
BEKTOPA, PACCTOSHUE MEXKY TOYKAMH, KOOPAUHATBI CEPENUHBI OTPE3KA, CKAIPHOE

IIPOU3BE/ICHNE BEKTOPOB B KOOPANHATAX, YTOJI MEXAY BEKTOPAMHU, YIOJl MEXY 2

IIPSIMOYN U TNIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMU

Kontponsnas padora Ne 3: KoopauHaThl U BEKTOPHI.

Pa3nen 4. OcHoBbl TpUroHomMerpun. Tpuronomerpuyeckue GyHKIHH 40 C

Tema 4.1 Coneprxanue yueOHOro MaTepuasa 3JIEMEHTaMU
Tpuronomerpuueckue Pannannas mepa yrna. [loBopoT Touku BOKpyr Havasia KoopauHat. Onpeaenenue AACTAHIMOHH
(yHKLUHM OPOU3BOJIBHOIO | CHHYyCA, KOCHHYCa, TAHI'€HCA M KOTAHTCHCA. 3HAKU CHHYCa, KOCHHYCa, TAHT'CHCA U 4 oro
yria, yncia. PaquanHas 1 | KOTaHreHca o 4eTBEPTAM. 3aBUCUMOCTb MEXJly CHHYCOM, KOCUHYCOM, TAHI'€HCOM 00yueHus
rpajgycHas Mepa yria 1 KOTaHI'€HCOM OJHOI'O M TOT'O K€ yria

KomOuHupoBaHHOe 3aHsTHE
Tema 4.2 Coneprxkanue y4eOHOro Marepuasia
OcHoBHbIE Tpuronomerpuyeckue Toxaectsa. CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC YTJIOB O
TPUTOHOMETPUUECKUE u - o.. Dopmynbl IpUBeICHUS 4
TOKJIECTBA. KomOunupoBanHoe 3aHsTHE
DopMyIbl IPUBEICHUS (())zK -00115 OO3K i
Tema 4.3 Coneprxkanne y4eOHOro Marepuasia OIZ- 04 ) OI&-
Cunyc, xocunyc, taurenc | Cymma u pa3HocTbh cuHycoB. CyMMa u pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC 05 OK’-OG
CYMMBI U Pa3HOCTH JBYX IBOMHOrO yria. @opmyJibl OJIOBUHHOTO yria. [IpeoOpa3zoBaHus CyMMBI OIZ-O? '
YTJIOB TPUTOHOMETPUUYECKUX (DYHKLUH B IPOU3BEICHHUE U IIPOU3BEJICHHS B CYyMMY. 8 K-
CuHycC 1 KOCUHYC BripaykeHue TpuroHoMeTpuueckux QyHKIUN yepe3 TAHT€HC MOJI0BUHHOTO 23 TIK-3.2
asoiiHoro yria. ®opmyinel | aprymenTa. [IpeoOpa3oBaHus NpocTEHIINX TPUTOHOMETPUYECKUX BBIPAYKEHHUH HK: 47 o
IIOJIOBUHHOTO yIiia KomM0uHnpoBanHoe 3aHsTHE
Tema 4.4 Copep:xanne yueOHOT0 MaTepuana
@DyHKIINH, UX CBOWCTBA. O6nacTh onpenenaeHuss © MHOXKECTBO 3HaueHU QyHKuui. YETHOCTD, HEUETHOCTD,
CriocoObI 3a1aHus nepuoIMnYHoCTh GyHKIMHA. CrocoObl 3ajaHus QyHKIMN 2
(yHkimit KOMOMHMPOBAHHOE 3aHSATHE
Tema 4.5 Copep:xanne yueOHOT0 MaTepuana
Tpuronomerpuyeckue OO6nacTp ornpeeeHUs] 1 MHOXXECTBO 3HAUCHUIM TPUTOHOMETPUYECKUX (PYHKIIUI.
(GyHKLMH, X CBOICTBA U YETHOCTD, HEUETHOCTD, TIEPHOANIHOCT TPUTOHOMETpHUecKuX (yHkimii. CBoiictBa | 2

rpaduku

u rpaduku QyHKIMA y = cOs X, y =sin X, y =tg X, y = ctg X.

KomOunnpoBanHoe 3aHsTHE.

Tema 4.6

Copepxanne yaeOHOTo MaTepuana
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[IpeobpazoBanue Cxarue 1 pacTshkeHHue Tpa@uKOB TPUTOHOMETPUUIECKUX (YHKIUH. C
rpauKoB ITpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKHUX (PYHKITHIA JJIEMEHTaMU
TPUTOHOMETPUYECKUX [Tpaktuyeckoe 3ansTue Ne 6: ['paduku TpPUTOHOMETPUUECKUX (PYHKITHIA. JUCTAaHIIUOHH
byHKIHHA oro
Tema 4.7 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COCPXKAHKE (COIePIKAHNE TIPUKIIATHOTO oOyueHus
Onucanue MOJTYJIsT)
[IPOU3BOACTBEHHBIX Hcnonp30BaHue CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIMN B IPO(EeCCHOHATBHBIX
IIPOLIECCOB € NOMOUIBIO 3aa4ax
rpaduxoB GyHKIMi IIpakTnueckoe 3ansatue Ne 7: Mcrosb30BaHHE CBOMCTB TPUTOHOMETPHUYECKHUX

¢dbyHKIMH B TpodecCHOHANBHBIX 3a1a4ax
Tema 4.8 Copep:xanue yueOHOro MaTepuana
OObpatHbie OO6parHbie TpuroHomerpudeckue GyHkuuu. Mx cBOHCTBa U TpaduKu
TPUTOHOMETPUUECKUE
byHKIMH KomOunupoBaHHoe 3aHsTHE
Tema 4.9 Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEeHHE tg X = a, ctg X = a.
YPaBHEHHUS U HEPABEHCTBA | PereHne TPUrOHOMETPUYECKUX YPABHEHUH OCHOBHBIX THUIIOB: IPOCTENIINE

TPUTOHOMETPUYECKHE YPABHEHUS, CBOJISALINECS K KBaJJPaTHBIM, pelllaeMble

Pa3I0KEHUEM Ha MHOXKUTEIH, OHOPOIHBIE.

[Ipocreiimye TPUroHOMETPUYECKNE HEPABEHCTBA

KomOnHupoBaHHOE 3aHsTHE.
Tema 4.10 Coneprxkanne y4eOHOro MaTepuasia
Cucremsl CucreMpl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN
TPUTOHOMETPUYECKHUX KomOunupoBaHHoe 3aHsATHE
yYpaBHEHUN
Tema 4.11 Coneprxanne y4eOHOT0o MaTepuasa
Pemenue 3ana4. OCHOBBI IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. Penenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKHUX YPAaBHEHUI Y HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.
(ynximn Kontponbnas padora Ne 4: OCHOBBI TPUTOHOMETpUHU. TPUrOHOMETpHUECKHUE

byHKIIHN.

Pa3nes 5. KomniiekcHble ynciia

Tema 5.1 Coneprxanne y4eOHOT0 MaTepuasia C
KommnekcHele uncna ITonsiTre KoMIIeKcHOro uncia. ConpsKeHHbIE KOMIUIEKCHBIE YHCTIa, MOAYIb U AJIEMEHTaMU
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apryMeHT KOMIUIEKCHOro yucia. dopma 3anucu KOMIIJIEKCHOTO YUCIIa 4 JUCTAaHIIUOHH
(reomeTpuyecKas, TPUrOHOMETpHUUECKas, areopanyeckas). ApudmeTnaeckue OK-01, OK- | oro
JeWCTBUS C KOMIUIEKCHBIMU YHCIIaMU 02, OK-03, | oOyuenus
KomOunnpoBaHHOE 3aHATHE OK-04, OK-
05, OK-06,
OK-07
Tema 5.2 Copepxanne yaeOHOro MaTepuana
[Tpumenenue BrinonHenue pacyeToB ¢ MOMOIIBIO KOMITIEKCHBIX uncen. [Ipumepnl
KOMIUIEKCHBIX YUCEl HCII0JIb30BAHNS KOMIUIEKCHBIX YHCE 4
[IpakTuueckoe 3anstue Ne 8: BoinonHeHHe pacuyeToB ¢ TOMOIIBIO KOMIUIEKCHBIX
qrcel.
Pasnen 6. [lpousBoanas pyHkiumn, ee npuMeHeHune 40 C
Tema 6.1 Copep:xanue yueOHOro MaTepuana 3JIEMEHTaMu
[TonsiTEe npou3BOAHOM. OmnpenerneHne YMCIOBOM MOCIEI0BATEIBHOCTH U CIIOCOOHI ee 3aaanusi. CBoiicTBa JUCTAHIIMOHH
®opmyIbl U IpaBUia YHCIIOBBIX MOCTeN0BaTeIbHOCTEH. OmpeneneHue mpejena nocjieoBaTeIbHOCTH. oro
g depeHIIpPOBaHUS Brruncnenue npeneno mocienoBatenbHocTel. [Ipenen pynknum Ha 2 oOyueHus
6eckoneuHoctH. [Ipenen ¢pynkuuu B Touke. [Ipupamenne aprymenra. [Ipuparienne
¢byHKIMH. 3a1a4u, NIPUBOASIINE K OHATHIO TPOU3BOIHOM. OnpeneneHue
ITPOU3BOIHON. AJITOPUTM OTBICKAHUSI IPOU3BOAHOMN
KomOuHupoBaHHOE 3aHsATHE OK-01, OK-
Tema 6.2 Coneprxkanne yueOHOro MaTtepuasa 02, OK-03,
[Tpon3BogHBIE CYyMMBI, ®opmynsl quddepenumposanus. [Ipasuna nuddepeHupoBanus 6 OK-04, OK-
PasHOCTHU Npou3BeeHHs, | KOMOMHMPOBAaHHOE 3aHSATHE 0051% OOI7<-06,
YacTHOTO
Tema 6.3 Coneprxanne y4eOHOro MaTepuasa 1IK-
[IpousBonHbIe Onpenenenue cnoxxHoi ¢pyHkuuu. [Ipon3BoHAS TPUTOHOMETPUIECKUX (PYHKITUI. 2.3.11K-3.2,
TPUTOHOMETPHUUECKUX [TponzBoHas CI0)KHON HYHKIIUH 1IK- 4.2.
¢ynkuuit. [IponsBoanas KoMOuHMpoBaHHOE 3aHATHE 6
CIIOKHOU (QYHKITUN
Tema 6.4 Coneprxanue yueOHOro MaTepuasa
Homsmne o ITonsarue HenpepsiBHOM (pyHKIIMU. CBOICcTBA HENIpepbhIBHOM PyHKIMH. CBA3b
HENPEPbIBHOCTH (DYHKIIHH. 2

Mertoa nHTEpBaAIOB

MEXy HETIPEPBIBHOCTHIO U AU HEePEHITUPYEMOCThIO (YHKIIUN B TOYKE. AJITOPUTM
peICHUA HCPABCHCTB MCTOJJOM MHTCPBAJIOB

KomOunnpoBaHHOE 3aHATHE
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Tema 6.5
['eomeTpuyeckuii u
¢u3nUecKuit CMbICT

Copep:xanne yaeOHOro MaTepuana

['eomeTpryecknii CMBICT MPOU3BOTHON (DYHKIIMH — YTIOBOW KO3 HUIIUECHT
KacaTenbHOU K rpaduKy (YHKIIUU B TOUYKE. Y paBHEHUE KacaTelIbHOU K rpaduky

IPOU3BOTHON GbyHKIUU. ANTOPUTM COCTABIICHUSI ypaBHEHUS KacaTellbHOM K TpaduKky QyHKIHH
y=f(x)
KombunnpoBanHoe 3ansrue

Tema 6.6 Coneprxkanue y4eOHOro MaTepuasia

Ddusnyeckuil CMBICT
MPOU3BOJHOM B

duznyeckuil (MEXaHUUECKN) CMBICI TPOU3BOIHOM — MTHOBEHHAs! CKOPOCTb B
MOMEHT BpeMeHH t: v =S’ (1)

npodeccHOHaNbHbIX [IpaxTuueckoe 3anarue Ne 9: @u3nyeckuii CMbICI TPOU3BOIHOM.
3aza4ax
Tema 6.7 Coneprxkanne y4eOHOro Marepuasia

MOHOTOHHOCTh (YHKITHH.
Touku 3KCcTpEMyMa

Bospacranue u yobiBanue QyHKIMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAHUS
(GbyHKIMU 3HAKY TPOU3BOAHOMN. [TOHATHE MTPOM3BOIHOM BBICIIETO MOPSAKA,
COOTBETCTBHE 3HAKa BTOPOW MPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha
oTpe3Ke. 3a1aud Ha MAKCUMYM U MEHUMYM. [IOHSITHE acUMIITOTHI, CITIOCOOBI X
orpeJiesIeHus. AJITOPUTM UCCIIeI0BaHMs (PYHKIMH U IOCTPOEHHUS ee rpaduka c
MTOMOUIBI0 TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIMS

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 6.8
UccnenoBanue GpyHKImii u
NOCTpoeHue rpaduKoB

Coneprxanue yueOHOT0 MaTepuasa

HccnegoBanue (byHKI_II/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC Fpa(l)I/IKOB.

KomOunupoBanHoe 3aHsTne

Tema 6.9 HaubOombiee n
HarMeEHbIIIEe 3HAUCHUS

byHKIIUH

Coneprxkanne yueOHOro MaTtepuasa

HaxoxnaeHnue HaKOOJBIIET0 ¥ HAUMEHBIIICTO 3HAUCHUH (bYHKLIHfI, IMOCTPOCHUC
l"pa(i)I/IKOB MHOTI'OYJICHOB C MCITIOJIB30BAHMEM allliapaTta MaTeMaTH4CCKOTO aHaIn3a

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 6.10

HaxoxneHnue
ONTHUMAJIBHOTO PE3ybTaTa
C TIOMOIIBIO IIPOU3BOTHON
B MMPAKTUYECKUX 3a/1a4ax

ITpodeccrnonanbHO-OPHEHTUPOBAHHOE COZIEPKAaHKE (COAEepKAHNE TPUKIIATHOTO
MOJyJIs1)

Haumenspniee n Hanbosnbliee 3HaueHne QyHKINUN

ITpakTruyeckoe 3anstue Ne 10: Haumensiee u Hanbosblee 3HaueHUE (yHKIUH.

Tema 6.11
Penrenue 3amau.
[IpousBoanas GpyHKINH, €€

Copep:xanne yueOHOT0 MaTepuana

dopmyinbl 1 ipaBuia nuddepenimpoanus. MccnenoBanne GyHKIUN ¢ TOMOIIBIO
npou3BoaHoi. Hanbombiiee 1 HauMeHblIee 3Ha4eHus! PYHKIUU

C
3IIEMEHTaMHU
JMCTAHIIMOHH
oro
oOyueHus
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[PUMEHEHUE | KontponsHast padora Ne 5: [IponsBoaHas GyHKINH, €€ TPUMEHEHUE.
Pa3nen 7. MHOTOrpaHHUKH M TeJIa BpamieHust 46 C
Tema 7.1 Coneprxanue yueOHOro MaTepuaa 3JIEMEHTaMU
Bepuunsl, pedpa, rpanu ITonsiTue MHOrOrpaHHuKa. Ero aneMeHThl: BepUIMHBL, pedpa, rpaHu. Juaronans. AUCTaHIMOHH
MHOTIOTpaHHHKA CeueHne. Bollykiible ¥ HEBBINTYKJIbIE MHOTOTPAHHUKHU oro
KomOuHupoBaHHoe 3aHiTHE 2 00ydeHHs
Tema 7.2 Coneprxkanue y4eOHOr0 MaTepuasa
[Ipuszma, ee [Monstue npusmel. Ee ocHoBaHus 1 O0KoBBIE TpaHu. Bricota mpu3mel. [Ipsimas u
COCTaBJIAIOLIME, CEYeHHE. | HakioHHas npusma. [IpaBuibHas npusma. Ee ceuenue
IIpsimas 1 npaBuIbHAS KomOuHnpoBanHoe 3aHATHE 2
IIPU3MBI
Tema 7.3 Copepxanue yaeOHOro Marepuaia
[Mapannenenunen, kyo6. [Tapannenenunen, cBoiicTBa NpSMOYTOJILHOTO Napasuienenunena, kyo. Ceuenue
Ceuenue ky0a, Ky0a, napajuieenumnesa OK-01. OK-
HapalICICIUIICaa KombunmnpoBanHoe 3ansrue 2 02 OK’-OB
Tema 7.4 Coneprxkanue yueOHOro MaTepuasa OI’<-O 4 OI,<-
[Inpamuna, ee [Mupamuna u ee anementsl. Ceuenue nupaMusl. [IpaBunbHas nupamMua. 05 OK’-OG
COCTaBJIAIOLIME, CEYEHHUE. | YceueHHas mupaMuaa 012_07 '
[IpaBunbHas nupamua. 2
KomOunupoBaHHoe 3aHsATHE [IK-
YceueHHas nupamuaa 23 TIK-3.2
Tema 7.5 Cozeprxanue yaeOHOr0 MaTepuaa HK: 42 ’
bokoBas u nosHas [Tnomaas 60KOBOI ¥ NOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MOBEPXHOCTh IPU3MBI, KomM0uHMpoBaHHoOe 3aHsTHE 2
IUPAMHUIBI
Tema 7.6 Coneprxanne y4eOHOT0 MaTepuasa
Cummerpus B kyoe, CumMeTpusi OTHOCUTEIBHO TOUKH, IPSIMOM, TIIocKocTH. CUMMETpHs B KyOe,
napajuienenunese, napajuieJienunesie, npusMe, nupamuie 2
Ipu3Me, NIpamuIe KomOuHupoBaHHOE 3aHATHE
Tema 7.7 [TpodeccnonanbHO-OPHUEHTUPOBAHHOE COIEpKaHUE (CoIep KaHNE TIPUKIIATHOTO
[IpumMepsl cummeTpuii B MOJyJIs1)
npodeccun™ CumMeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY
*Pacuer coeuHeHni Ha U3rHO. 6
ITpaktnueckoe 3ansatue Ne 11: Cummerpus B CBapke.
Tema 7.8 Coneprxkanne y4eOHOT0 MaTepuasia
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IIpaBunbHbBIE
MHOTOTPaHHMKH, X
CBOMCTBA

ITonstue IMMPaBUJIbBHOI'O MHOT'OI'PaHHUKA. CBoiicTBa MMPaBUJIbHBIX MHOTOI'PaHHUKOB

[IpakTuueckoe 3anstue Ne 12: [IpaBusibHbIe MHOTOIPaHHUKH.

Tema 7.9
Huwnmunap, ero
cocrasisitomue. Ceuenue

Copep:xanue yueOGHOro MaTepuana

Hununanap u ero sneMeHTsl. CeueHne NMIMHApA (MapajljieIbHOE OCHOBAHUIO U OCH).

PazBepTka nunmuHpa

UIMHIPpA KomOnHupoBaHHOE 3aHsATHE
Tema 7.10 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COCPXKAHKE (COIePIKaHNE TIPUKIIATHOTO
Konyc, ero MOJTYJIs)

cocrasirone. CeueHue
KOHyca™

Konyc n ero snementsl. CeueHne kKoHyca (apaieabHOe OCHOBAHHIO U
HPOXOJIsIee Yepe3 BepLIMHY), KOHHUECKUe ceueHus. Pa3BepTka KoHyca
*PacueT HanpsOKEHUI B IIIBAX.

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.11

Y cedeHHbII KOHYC.
CeueHue yCEUeHHOTO
KOHYca

Coneprxkanue yueOHOro Marepuasia

Yceuennslil konyc. Ero o0pasyronias u Beicota. CeueHre yCe4eHHOTO KOHyca

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.12
[ap u chepa, ux ceueHus

Coneprxkanne y4eOHOro MaTtepuasa

Hlap u chepa. Bzanmuoe pacnonoxenue cepsl u miockoctd. CeyeHue mapa,
cdepbl

KomOunupoBanHoe 3aHsTHe

Tema 7.13

Ilonsarue 06 o0beMe TeNA.
OrtHolreHne 00HEMOB
MMOJOOHBIX TEI

Copep:xanne yueOHOT0 MaTepuana

[Tonsitue 06 o6beme Tena. OobeM Kyda U MPSIMOYTOIBHOTO NapalJIeIeHIIe 1a.
O06wem npusmsbl U nWIMHApPA. OTHOLIEHHE 00BEMOB MOAOOHBIX TEII.
['eomeTpryecKknii CMBICI ONIPEENNUTEN 3-TO MOPsIIKa

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 7.14
OO0BEMBI U IUIOIIAIU
MTOBEPXHOCTEN TEI

Conepxkanue yaeOHOro MaTepuania

O6bemMbl mupamuabl 1 kKoHyca. O0bem mapa. [Tnomaau nosepxHocTeit Ten

KomOunnpoBanHoe 3aHsTHE

Tema 7.15 Conepxanue yueOHOro MaTepuasa

Komb6unanuu KoMOuHanmu reoMeTpuueckux el

MHOTOTPAHHUKOB U TEN [TpakTuueckoe 3ansarue Ne 13: KoMOuHAIMM reOMETPHUYECKUX Tell.
BpALIECHUS

Tema 7.16 Coneprxanue yueOHOro MaTepuasa

C
3IIEMEHTaMHU
JMCTAHIIMOHH
oro
oOyueHus
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I'eomerpuueckue Hcnonp3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB M TeJl BPAIICHUS B TIPAKTUKO- C
KOMOUHAIMK Ha NIPAKTUKE | OPUEHTHPOBAHHBIX 3a]adyax 3JIEMEHTaMU
[TpakTuyeckoe 3aHsTHE 4 JTMCTAaHIIMOHH
Tema 7.17 Coneprxkanue y4eOHOro MaTepuasia oro
Pemenue 3amay. O6beMbl U IJIONIAIN MOBEPXHOCTH MHOTOTPAHHHUKOB U TEJ BPAIICHUS 00yueHust
MHororpanHuKy 1 Tena KonTponbnas pabota Ne 6: MHOTOrpaHHUKHY U Tella BPALICHUS. 2
BpalICHUs
Pa3nean 8. [lepBooOpasnas pyHKUMHU, ee IPUMEHEHHE 14 C
Tema 8.1 CopepxaHue yueOHOro MaTrepuaia JJIEMEHTaMU
ITepBooOpa3Has pyHkIMU. | 3aga4a 0 BOCCTAHOBICHHU 3aKOHA IBU)KEHHS 10 M3BECTHOM ckopocTH. [ToHsTHE JAUCTaHIIMOHH
[IpaBuia Haxo)aAeHUSA uHTerpupoBanus. O3HaKOMIJIEHHE C IIOHATUEM MHTErpajia v epBoOOpa3sHON AJis oro
epBOOOPA3HBIX ¢dbyukun y=f(x). Pemenue 3a1a4 Ha cBSA3b IEPBOOOPA3HOM U €€ TPOU3BOTHOM, 00yueHHs!
BBIYHCIICHHE ITEPBOOOPA3HON s JaHHOU QyHKimu. Tabmuna dpopmyn mis
HaXO0XKJCHUs epBooOpa3HbIX. M3yueHue npaBuiia BEIYUCICHUsI IEPBOOOPA3HOM 2
KoMOmHMpOBaHHOE 3aHATHE
Tema 8.2 Copep:xanue yueOHOro MaTepuana
IInomans KpUBOJIMHENHON | 3amaun, MPUBOIAIINE K IOHSATHIO OMPEIEICHHOTO MHTETpalia — O BEIYUCIICHUH
Tpamnenuu. @opmyna IUTOIIAM KPUBOJIMHEWHON Tpamenuu, o nepeMerieHnu Touku. [Tonstue OK-01, OK-
HeroToHa — JleiiOnuna ONpeeNEHHOr0 MHTerpaia. I eoMeTpuueckuii u pU3MUecKuii CMBICT 02, OK-03,
onpeenennoro uarerpana. ®opmyia Herorona— JleliGuuma 2 OK-04, OK-
05, OK-06,
KomOuHupoBaHHOE 3aHsATHE OK-07
Tema 8.3 Coneprxanne y4eOHOro MaTepurana [K-
HeonpeneneHnusiii u IToHsATHE HEONIPENEIEHHOIO HHTErpajla 2.3.I1K-3.2,
omnpesieIeHHbIN HHTErpabl | KoMOMHMUPOBAHHOE 3aHATHE 2 K- 4.2.
Tema 8.4 Conepxanue yueOHOro MaTepuasa
[onsTue 06 I"'eomeTpHrueCcKHil CMBICIT ONPEASICHHOTO MHTErpasia
olnpe/iesieHHOM UHTerpane | KomMOMHUpPOBaHHOE 3aHATHE 2

KaK ILIOIAH
KPUBOJIMHEHHON TpaNeLu

Tema 8.5
OrnpeneneHHbIN HHTErpasl
B XKM3HU

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COZEpkKaHKE (COIepKaHNe TIPUKIIATHOTO
MOJTYJIsT)

I'eomerpuueckuii cMbIca onpeneseHHoro uurerpana. @opmyna HerotoHa -
JletiOHuIa.
Pemienue 3a1a4 Ha NPUMEHEHUE UHTETpajia Ui BEIYMCICHUS (PU3UUECKUX BEIUYHH
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U mIomaaei

[IpakTrueckoe 3austue Ne 14: OnpeneneHHbI HHTErpal. C
Tema 8.6 Coneprxanue yueOHOro MaTepuasa 3JIEMEHTaMU
Pemenne 3anauy. IlepBooOpasnas ¢pynkuuu. [IpaBuia HaxoxaeHus nepBoobpasHbix. Ee mpumenenue AUCTAaHIUOHH
ITepooGpasuas pynkuuu, | KontponsHas padora Ne 7: [leppoobOpasHas QyHKINH, €€ IPUMEHEHHE. 2 oro
ee MPUMEHEHNE oOyueHus
Pa3nen 9. Crenenu n kopHu. CteneHHasi GyHKius 18 C
Tema 9.1 Coneprxanue yueOHOro MaTepuasa 3JIEMEHTaMU
Crenennas GyHKLHSL, ce TToHsATHE KOPHS N-0if CTENeH! 3 AeiicTBUTENbHOTO uncna. PyHkimn y = VX nx AUCTAaHIHOHH
CBOJCTBa cBoiicTBa u rpaduku. CBoWCTBa KOPHSI N-Oi CTENCHH oro
KomOuHMpOBaHHOE 3aHATHE 4 00ydeHHs
Tema 9.2 Coneprxkanue yueOHOro Marepuasia
[IpeobpaszoBanue [Ipeobpa3oBaHne HPpaAMOHAIBHBIX BBIPAKCHHIM
BBIPDAXKEHUH C KOPHAMU N- | KOMOMHHUPOBAHHOE 3aHSTHE 4
Oif cTeneHu
Tema 9.3 Coneprxkanue y4eOHOro Marepuasia
CBolicTBa CTENEHHU C [ToHsATHE cTeneHu ¢ I00bIM pallMOHAIbHBIM NOKa3aTeneM. CTeneHHble GyHKINY,
palroHaIbHBIM U WX CBOMCTBA U rpaduku OK-01, OK-
JNEUCTBUTEIIbHBIM KomOunupoBaHHoe 3aHsATHE 2 02, OK-03,
MOKa3aTeNsIMU OK-04, OK-
Tema 9.4 Copep:xanne yueOHOT0 MaTepuana 05, OK-06,
Pemenne PaBHOCHJIBHOCTE MPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. METOIbI X OK-07
UppalMOHAIBHBIX peuienus. Perienue uppanoHalbHBIX YpaBHEHHUH U HEpaBEeHCTB
YPaBHEHUH 1 HEPABEHCTB | KOMOMHHPOBAHHOE 3aHSTHE 6
Tema 9.5 Conepxanue yueOHOro MaTepuasa
CremneHu 1 KOpHHU. Omnpenenenue creneHHoON GyHKIUHU. Mcnonap30BaHne ee CBOWCTB MPH peIIeHUN
CrenenHas ¢pyHKUIUSA YpaBHEHHI U HEPABEHCTB 2
KonTponbnas pabora Ne 8: Crenenu u kopau. CteneHHast QyHKIMS.
Paznea 10. Ioka3arenbHasi pyHKIUS 18 OK-01, OK-
Tema 10.1 Coneprxanue yaeOHOTo MaTeprasa 02, OK-03, |C
INokazarenpHas pyHkuus, | CTeneHs ¢ MPOM3BOIBHBIM JICHCTBUTEIBHBIM TTOKa3ateaeM. OnpeneneHue OK-04, OK- | anemeHTamu
€€ CBOWCTBA MoKa3aTeabHON (PYHKIUH, ee CBOMCTBA U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM 05, OK-06, | mucTaHIMOHH
nokazaTebHOM (PyHKIMHU. Penenne nokazareabHbIX YpaBHEHUH (HYHKIIMOHATIBHO- OK-07 oro
rpadMuecKuM METOJIOM 4 o0y4YeHHS
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KomOnHupoBaHHOE 3aHATHE

Tema 10.2
Pemenne noka3aTeilbHBIX
YpaBHEHUH U HEPABEHCTB

Copep:xanue yueOGHOro MaTrepuana

Pemrenne nokasaTenbHbIX YPaBHEHUM METOJIOM YPaBHUBAHUS I1OKA3aTeIICH,

METOJIOM BBE/ICHUS HOBOM MEPEMEHHOM, PYHKIIMOHAIBHO-TpadhUIECKUM METOAO0M.

Penenue nokasarenabHbIX HEPABEHCTB 8

[Tpaktuueckoe 3ansitue Ne 15: [Toka3zaTenbHble ypaBHEHUSI 1 HEPABEHCTBA.
Tema 10.3 Coneprxkanne y4eOHOro MaTepuasia
Cucrembl IoKa3aTeNnbHBIX | PellieHne cucTeM mokas3arelibHbIX ypaBHEHHIH
yYpaBHEHUH KombunupoBanHoe 3anstue 4
Tema 10.4 Coneprxkanue y4eOHOro Marepuasia
Pemenue 3anau. Pemenne nokasarenpHbIX ypaBHEHUI METOAOM ypaBHUBAHUS [TOKa3aTeNen U
[TokaszarenpHast QyHKITHS METOJIOM BBEJCHHSI HOBOM MEPEMEHHOM. PelieHne nokasaTeabHbIX HEPABEHCTB

Konrponsnas pabora Ne 9: IlokazatenbHast QyHKIHSL. 2

Pa3nen 11. Jlorapudmsl. Jlorapupmuyeckasi yHkuus 30 C

Tema 11.1 CopepxaHue yueOHOro MaTrepuaia 3JIEMEHTaMU
Jlorapudm yucna. Jlorapudm yncna. JlecsTHUHBIN U HATYpaIbHBIN JTOrapuMBbl, YUCIIO € AACTAHITNOHH
JlecsITHUHBIH 1 KoMOuHMpOBaHHOE 3aHSTHE oro
HaTypaJbHbIH Jorapugmsl, 4 o0y4YeHHs
YHUCIIO €
Tema 11.2 Conepxanue yueOHOro MaTepuasa
CsoticTBa norapuMos. CsoiicTBa sjorapupmoB. Onepariys JJorapupMupoBaHusl. OK-01, OK-
Orneparus KomOunupoBaHHoe 3aHsATHE 6 02, OK-03,
jorapupMupoBaHUs OK-04, OK-
Tema 11.3 Conepxanue yueOHOro MaTepuasa 05, OK-06,
Jlorapudmmueckas Jlorapudmuueckas QyHKIUS U ee CBONCTBA OK-07
¢byHKLMs, ee CBOWCTBA KomOuHupoBaHHOE 3aHATHE 4 TK-
Tema 11.4 Coneprxanue yueOHOro MaTepuasa 12_['132"212'3'2'
Pemermne [TonsiTue norapudmuueckoro ypasHeHus. Onepanusi noreHupoBanus. Tpu o
forap H(bMqueCKHX OCHOBHBIX METOIa PELICHUS JOrapu(PMUUECKIX YPaBHEHUH: (PYHKIIMOHAIBHO-
YPaBHCHUN 1 HCPABCHCTE rpaduyecKkuii, METO ] MOTEHIIMPOBAHUS, METO/ BBE/IEHUSI HOBOU NEPEMEHHOII. 8

Jlorapudmuueckue HepaBeHCTBA

KomOunnpoBaHHOE 3aHATHE

Tema 11.5
CucreMnl

Copep:xanne yaeOHOro MaTepuana

AJTOPUTM pelIeHHs CUCTEMbI YpaBHEHHH. PaBHOCHIIBHOCTB JIoTapu(pMUIECcKUX
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J0rapuPpMHUECKUX

YpaBHEHUH U HEPABEHCTB

ypaBHEHUH KomOnHupoBaHHOE 3aHsTHE 2 C
Tema 11.6 [IpodeccronanbHO-OPUEHTUPOBAHHOE CO/IEpKaHMe (CoJepKaHne PUKIATHOTO 3JIEMEHTaMU
Jlorapugmsl B npupose 1 | MOAYJIs) JIMCTAaHIIMOHH
TEXHHUKE * ITpumenenue norapudma. Jlorapupmuueckas cnupais B npupoze. Ee oro
MaTeMaTU4eCKUe CBOMCTBA 4 oOyueHus
*Pacuer coeJMHEHUH Ha CJI0KHOE COITPOTHBIICHHUE
ITpakTuueckoe 3anstue Ne 16: [lpumenenue norapudma.
Tema 11.7 Copep:xanue yueOHOro MaTepuana
Pewenne 3anau. Jlorapudmuueckas GyHkius. Pemenne npocteimmx gorapuMUIecKix
Jlorapugmsl. ypaBHEHUH 2
Jlorapudmmueckas KonTponbnas padora Ne 10: Jlorapudmsl. Jlorapupmuueckast pyHkuus.
byHKIHSA
Pa3nes 12. MHokecTBa. Jj1ieMeHThI TeoprHu rpados 10
Tema 12.1 Copep:xanue yueOHOro MaTepuana OK-01, OK- | C
MHoxecTBa [Tonsitue Muoxectna. [logmuoxkecTBo. Oneparuu ¢ MHOKECTBAMHU 02, OK-03, | anemenramMu
KomOunupoBanHoe 3aHsTHe 2 OK-04, OK- | nucrtaHuuoHH
Tema 12.2 ITpodeccroHanbHO-OPHEHTUPOBAHHOE CO/IEpKaHKe (CojiepKaHue MPUKIATHOTO 05, OK-06, | oro
Omnepanuu ¢ MHO)KECTBAMH | MOJTYJIS) OK-07 o0y4YeHHUs
Onepanuu ¢ MHOXeCTBaMU. Pelenne npukiaaHbIX 3a1a4 HK-
[IpakTnueckoe 3anarue Ne 17: Onepanyu ¢ MHOKECTBaMHU. 2 2.3.1IK-3.2,
Tema 12.3 Conepxanue yueOHOro MaTepuasa TIK- 4.2.
I'pacsr [Tonsitue rpada. Cs3HbIM rpad, qepeBo, HUKI rpad Ha IOCKOCTH
ITpakTruyeckas padora Ne 18: I'padsbl. 4
Tema 12.4 Conepxanue yueOHOro MaTepuasa
Pemrenne 3anau. Omnepanuu ¢ MHOKecTBaMu. ONIMCaHNE PEATBHBIX CUTYAllUH C TOMOIIBIO
MmuosxectBa, I'padel u ux | maOXecTB. [IpuMeHeHHe rpadoB K PEHICHHIO 3a1a4
IIPUMEHEHUE KonTponbnas pabora Ne 11: MHokecTBa. D1eMeHTh Teopuu rpados. 2
Paznes 13. DiieMeHTbI KOMOMHATOPUKH, CTATHCTHKHU U TEOPHH BEPOATHOCTEH 26 OK-01, OK-
Tema 13.1 Copep:xanne yueOHOT0 MaTepuana 02, OK-03,
OCHOBHBIE IOHATHUSA IlepecTaHOBKH, pa3MelIeHNs], COYETAHUSI. OK-04, OK-
KOMOMHATOPHKH KoMOHHUpOBaHHOE 3aHATHE. 4 05, OK-06,
Tema 13.2 Cozepxanue yaeOHOro MaTepuana OK-07
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CoObITHE, BEpOITHOCTH CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYyMMBbI K- C
coObITus1. CIIOKeHHE coOBITHH. Y CIIOBHAsI BEPOATHOCTh. 3aBUCUMBIC M HE3aBUCUMBIE COOBITHS. TeopeMbl 2.3.,I1K-3.2, | anemeHTamMu
YMHOXEHHUE BEPOSITHOCTEN | O BEPOSITHOCTH MPOU3BEICHUS COOBITUH. I1K- 4.2. JUCTAaHIIUOHH
KombunnpoBanHoe 3ansrue 4 oro
Tema 13.3 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COCPXKAHKE (COIePIKaHNE TIPUKIIATHOTO 00y4enus
BepostHocTs B MOJTyJIsA)
npodeCCHOHATBHBIX OTHOCHTENbHAS YaCTOTA COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH. CTaTUCTHYECKOE
3agavax™ omnpezaeneHue BepossTHoCTU. O1ieHKa BEPOSITHOCTH COOBITHUS
*PacueTr coeJMHEHHI Ha pacTshKeHHe (CKaTue) 4
ITpaktuueckoe 3anarue Ne 19: BeposTHOCT B podecCHOHaIBHBIX 3aa4ax.
Tema 13.4 Coneprxkanue yueOHOro Marepuasia
JluckpetHas ciyvaifHas Buner cnyyaitnpix BenuyuuH. OnpeneneHue TUCKPETHON CydailHOM BETUYHHBI.
BEJIMYMHA, 3aKOH €€ 3aKoH pacnpezesieHus: AMCKPETHOM ciryyaiiHoi BeanuuHbl. Ee uncioBbie
pacrpezeneHus XapaKTePUCTHKU 4
KombunmnpoBanHoe 3ansrue
Tema 13.5 Coneprxkanue y4eOHOro Marepuasia
3amayy MaTeMaTH4eCKON Bapuanumonnsiii psa. [lonuron yactor u rucrorpamma. CTaTucTUYECKHE
CTaTUCTUKH XapaKTePUCTHKU psAJia HAOTI0AAEMbIX JaHHBIX
Komb6uHnpoBanHoe 3aHdTHE 4
Tema 13.6 [TpodeccnonanbHO-OPUEHTUPOBAHHOE CO/IEpkKaHuE (Co/lepKaHUe TPUKIIATHOTO
Cocrasnenne TadbIuI 1 MOYJIs1)
JarpamMm Ha MpaKTHKe [lepBuuHas 00paboOTKa CTATUCTUYECKUX JTaHHBIX. ['paduueckoe ux mpecTaBieHUE.
HaxoxxJieHne cpeiHUX XapaKTEepUCTHK, HAOIIOaeMBbIX TaHHBIX.
ITpaktryeckoe 3anstue Ne 20: CocraBieHue TabJIuI U AUarpaMM Ha IPaKTUKE. 4
Tema 13.7 Coneprxanne y4eOHOT0 MaTepuasa
Pemenue 3anau. OnemeHTs KoMOMHaTOpuKu. CoObITHE, BEPOSTHOCTH COOBITHS. CllO)KEHHE U
DIIEMEHTHI YMHO>KEHHE BEPOATHOCTEN
KOMOMHATOPHKH, KonrtponbHast padora Ne 12: DneMeHTbl KOMOMHATOPUKH, CTATUCTHKU U TEOPUU 2
CTaTHCTUKH U TEOPUU BEPOSITHOCTEH.
BEPOSATHOCTEN
Paznen 14. YpaBHeHUs 1 HEPABEHCTBA 28 OK-01,OK- | C
Tema 14.1 Conepxanue yueOHOro MaTepuasa 02, OK-03, | snemenramu
PaBHOCHUIIBHOCTH PaBHOCHUIIBHOCTH ypaBHEHU U HEpaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI OK-04, OK- | nucTaHiimoOHH
YPaBHEHUI U HEPABEHCTB. | paBHOCWJIBHBIX MEPEX0/IaX B YpaBHEHHIX U HepaBeHCTBaX. OOIIIe METOIbI 05, OK-06, | oro
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OO011re METOIBI peIIeHUsT | PeLIeHUs ypaBHEHUH: Iepexo/1 OT paBeHCTBA (PYHKIHMIT K paBEHCTBY apryMEHTOB 4 OK-07 o0y4yeHHs
JUI1 MOHOTOHHBIX (DYHKLIMH, METOJI Pa3JIOKEHHs HA MHOKUTEIN, METO/] BBEICHUS [1K-
HOBOW MEPEMEHHOH, PYHKIIMOHATbHO-TPadUICCKII METO/T 2.3.,I1K-3.2,
KomOuHMpoBaHHOE 3aHATHE [1K- 4.2.
Tema 14.2 Copepxanne yaeOHOro MaTepuana C
I'paduueckuii meToq OO1u1rie METOBI pelIeHUs] HEPABEHCTB: IIEPEX0/1 OT CPaBHEHHS 3HAYCHUN (YHKIUI 3JIEMEHTaMU
pelleHNs ypaBHEHUH, K CPaBHEHUIO 3HAUYEHHUH apryMeHTOB AJI1 MOHOTOHHBIX (DYHKLIUH, METO] JUCTAHIIUOHH
HEPABCHCTB MHTEPBAIOB, PyHKIIMOHANBHO-Tpadudeckuil Mmetoa. I'paduyeckuii MeTos pereHus oro
ypaBHEHU U HEPABEHCTB 4 o0y4YeHHS
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.3 Copep:xanue yueOHOro MaTepuana
VYpaBuenus u HepaBeHcTBa | Omnpenenenue Moxyisi. Packpeitue Moayiist o onpenenenuto. [Ipocreiimme
C MOAyJIEM ypaBHEHHMs U HEpaBeHCTBa ¢ MojtyJieM. [IpuMeHeHre paBHOCUIIbHBIX [IEPEXO0B B
OIpe/ICJICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM 4
KomOuHupoBaHHOE 3aHsTHE
Tema 14.4 Coneprxkanue yueOHOro Marepuasia
YpaBHeHUs U HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTrpoM. [IpocTeiinme ypaBHEeHHS 1 HEPABEHCTBA C TApaMETPOM
C ImapaMeTpaMu KomOuHupoBaHHOE 3aHsATHE 6
Tewma 14.5 [TpodeccnonanbHO-OPHUEHTUPOBAHHOE CO/IEpkKaHuE (Co/lepKaHUe TPUKIIATHOTO
CocraBieHue u peneHue MOJYJIsA)
npodeccHoHaNbHBIX 3a1a4 | PeleHne TeKCTOBBIX 3371a4 MPOPECCHOHATIBHOTO COICPIKAHHS
C MIOMOUIbIO YpaBHEHUI™ *PacueT cBapHbIX KOHCTPYKIMH Ha pa3InyHble BUJbl HATPY3KU 8
[IpakTuueckue 3ansTust Ne 21: Pemienue npogeccroHanbHbIX 3a/1a4 ¢ TOMOIIBIO
YpaBHEHUM.
Tema 14.6 Coneprxanne y4eOHOT0 MaTepuasa
Pemenue 3anau. OO1u1rie MeTObI pelIeHus] ypaBHEHUH. Y paBHEHUs U HEPAaBEHCTBA C MOYJIEM H €
VYpaBHEHUS U HEPABEHCTBA | IapaMETPaMH
[IpakTrueckoe 3ansTue Ne 22: YpaBHEHHS M HEPABEHCTBA C MOJYJIEM H C 2
napaMeTpamH.
IIpomeskyTounas arrectanus (IK3aMeH) 6
Bceero: | 340
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2.3. UnuTerpanus cogepxaHue IMCUMIINHBI «MaTeMaTuKa»

Howmep HanmenoBanue Temsl WNHTterpauronHas HanmenoBanue tembl Komnu-
/1 y4eOHOU JUCIUILTUHBI JUCUUILIAHA HWHTETPAllMOHHON YECTB
OV 1.03 Marematnka IUCIIAILINHEI 0
4acoB
1 Bupl miockux Guryp u 1
ux miomaab. [IpakTuko- OI1.03
P Tema 1.5 Tpexdaznsie
OpUEHTUPOBAHHBIE 33/1a4H DNEeKTPOTEXHHUKA U
AIIEKTPUYECKUE IeTTH
B Kypce T€OMETpHUU Ha 3JEKTPOHUKA
MJIOCKOCTH
2 AKCHOMBI CTEPEOMETPHH. 1
[lepnieH IUKYISIPHOCTD
MPSAMON U TIIOCKOCTH
HE A — ’ Tema 1.1 Cratuxa.
P X OI1.02 Texuuueckas OcHOBHbIE NIOHATUSA U
MPSIMBIX,
MEXaHUKa akcuomsl. [lnockas
MePIEeHIUKYISPHBIX
CUCTEMa CXOJIAUINXCS CUIL.
MIJIOCKOCTH,
NEePIEeHIUKYIIPHOCTD
IIJIOCKOCTEN
3 KoopaunaTtHas miockocTs. Tema 1.4 1
Boluncnenue pacctosHui [IpocrpancTBenHast
pac OI1.02 Texnuyeckas
Y TUIOIIaAei Ha CUCTEMA CUJI
MEeXaHuKa
MJIOCKOCTH.
KonuyecTBeHHbIE pacyeTsl
4 Hcnonbs3oBanne CBOWUCTB 1
TPUTOHOMETPUYECKUX OI1.03 Tema 1.3 Dnextpuueckue
byHKIM B DNeKTpOTEeXHHUKA U LENTA CHHYCOUIAJIBHOTO
npodeccnoHaTbHBIX 3JEKTPOHUKA TOKa
3aJ1a4ax
5 Tema 2.1 OcHOBHBIE 1
Hanmensbiiee u OI1.02 Texanueckag | MOTOKEHHS COMPOTHBICHHUS
HanOOJbIIEE 3HAUCHHE MeXaHHKa MaTepuasioB. PacTspkenue u
bynxmm cKaThe
6 M/IK.04.01 1
JunarnoctupoBaHue
erajei, y3JI0B
A > Y308, Tema 13. DaeKTpOHHBIC
CummeTpus B IpUpPOJIE, U31enui u
WU3MEPUTEINIbHBIE,
ApXUTEKTYype, TEXHHUKE, B CUCTEM
CUTHAJIbHBIC U
OBITY TPaAHCIOPTHOTO
BCIIOMOTaTENIbHBIE CUCTEMBI
3IEKTPOOOOPYAOBAHUS
u
ABTOMATHUKH
7 KoHnyc u ero a5eMeHTHl. 1
Ceuenue koHyca
napajuiesIbHOe
(map OI1.02 Texuuueckas
OCHOBAHMIO U MPOXOJSIIEE Tema 2.2 Casur (cpe3)
MeXaHuKa
yepe3 BepIIMHY),
KOHUYECKHE CEUCHUS.
Pa3BepTka KoHyCa
8 I'eomerpuuecknii cmbicn | MJIK. 03.01.Yuactue Tema 2.1 1
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OMPEIETICHHOTO
uHTerpana. @opmyia
Herotona - JleiiOuuiia.
Penrenue 3amaud Ha
MIPUMEHEHUE UHTEerpalia
JIJIS BEIYUCIICHUS
(U3HYECKUX BEIIMYUH U
Iomanei

B pa3paboTKe
TEXHOJIOTUIECKUX
MPOIIECCOB
MIPOU3BOJICTBA H
PEMOHTA U3ETUN
TPaHCIIOPTHOTO
ANEKTPOOOOPYIOBAHUS
Y aBTOMATUKH

TexHomoru4yeckoe
obopymoBaHue JIst
IPOHM3BOJICTBA
PO UIAKTUICCKIX
paboT ¥ peMOHTA U3 ICIHIA
U CHCTEM
AIEKTPOOOOPYIOBAHUS U
CpEICTB
ABTOMATHKH
ABTOMOOMIIBHOTO
TPAHCIIOPTA

Htoro
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3. YcaoBus peaju3zanyu NporpaMmal 001meo0pa3oBaTeJabHONH JUCIUINIIMHBI
MaremaTnka

3.1. lns peanu3anuu NporpaMMbl JUCUMUILIMHBI J0JKHBI ObITh MPEIyCMOTPEHbI

cJieyILne cnennajibHble MOMeIIeHHUS:

Peanu3zanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HAIMYUsL yueOHOTO KaOuHeTa

MaTE€MaTHKH.

O6opynoBanue yueOHOro KaOMHeTa:

- IOCAJ0YHbIE MECTA 10 KOJIMYECTBY 00YyUarOLIUXCS;

- pabouee MecTo MpenoaaBaTes;

- KOMIUIEKT Y4eOHO-HATJISITHBIX TOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPUAIIOB;

- 3aJ1aHUs JJI1 KOHTPOJIBHBIX paboT;

- IpO(ECCUOHAIBHO OPUEHTUPOBAHHBIE 3a1aHUS;

- MaTepHuaibl SK3aMeHa.

TexHuueckue cpeacTBa 00ydeHUS:

- IEPCOHAIbHBIN KOMIIBIOTEP C JIMLIEH3MOHHBIM ITPOIPaMMHBIM 00€CIIEUEHUEM;

- IPOEKTOP € IKPAHOM.

Oo6opynoBanue kabuHeTa /i1t HBaIUA0B U ull ¢ OB3 ¢ HapymieHus MU ciryxa:

- aBTOMATHU3HPOBAaHHOE pabouee MECTO yUEHUKA C HAPYILIEHUEM CIIyXa;

- CTallMOHapHas UH(pOpMaAIMOHHAS MHAYKIIMOHHAS CUCTEMa JIJIs

ca0oCbIIAIIHX.

O6opynoBanue kabuHeTa /i1 UHBaIUAO0B U Ul ¢ OB3 ¢ HapylIeHUsIMU OMOPHO-

JBUTATEJILHOIO aIapaTa:

- 00opy0BaHue [1Jis BUACOKOH(DEPEHIICBS3U (CEpBEP, BUICOKAMEPA, aKyCTUUECKUE
CUCTEMBI);

- MOOMJIBHBIM KOMIIBIOTEPHBIN Ki1acc U3 HOyTOykoB HP;

- BeOKamepa;

- IOKYMEHT-KaMepa;

- IHTEPaKTUBHBIN KoMIuIeKkc (MHTepakTrBHAas gocka [Q Board PS S100,
kopoTkodokycHbIi mpoekTop Benq MX806ST, Hoytoyk Aser ASPIRE E5-521G-
88VM);

- kommbioTep (MoHOOJIOK) AIO A22 21.5" Intel Pentium CPU G3220 ¢
MPEeAyCTAaHOBJICHHOMN OTNIEPAIIMOHHON CUCTEMOM, TAKETOM O(PUCHBIX MPUIIOKEHUN B
KOMILJIEKTE;

- UHTEpaKTHBHAas TpUOyHa;

- ”HOPMALIMOHHBIN TEPMUHAI CO BCTPOEHHOW MHPOPMALMOHHON UHIYKIIMOHHON
IIETJIEN C CEHCOPHBIM DKPAaHOM;

- cTON ¢ MUKpoaudTOM A aul ¢ Hapymenuem OJ[A.

O6opynoBanue kabuHeTa 11t MHBaNIUA0B U Jiuil ¢ OB3 ¢ HapylIeHUsIMU 3pEHUSL:

- nucrien bpaiins;

- MalllMHA CKaHUPYIOIIasi ¥ YUTAIOIIas TEKCT;

- IporpaMma 3KpaHHOr0 J0CTYIa C PEYBIO U MOAAEPKKON bpaiiiis;

- JICKTPOHHBIA PY4YHOU YBEJINUNTEIID;

- IOPTATUBHBIN BUECOYBEITUUUTEND;
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- 000pya0BaHKE I BUICOKOH(EPEHIICBA3U (CepBep, BUACOKaMepa, aKyCTUUECKHE
CUCTEMBI - 4 IIIT.);

- MOOMJIBHBIM KOMIIBIOTEPHBIN Kiacc u3 12 HoyrOykos HP;

- BeOKkamepa;

- IOKYMEHT-KaMepa.

3.2 Pexomenayemasi JJuTepaTypa
1. OcHOBHBIE MEeYATHBIE H31aHUSA
1. Marematuka: ydeOnuk/ bammakoB M.U.- 2-e wm3x., crep. - M: KHOPVYC,

2019. (Cpennee npodeccroHnanbHOe 00pa3oBaHUE)

2. Maremaruka: anreOpa M Hadalla MaTeMaTUYECKOTO aHajiu3a, T'e€OMETpPHsL.
Anrebpa 1 Hayana MaTematuueckoro aHaiamza. 10-11 kmacc. Amumon 1. A., Konsrun
I0.M., TkaueBa M.B. u apyrue. - M: [Ipoceemienue, 2022.

3. Maremaruka: anarebpa W Hadajla MaTeMAaTUYECKOTO aHajin3a, T'C€OMETPHSL.
I'eomerpus. 10-11 knacc. Aranacsan JI.C., byry3zos B.®., Kagomues C.b. u gpyrue. -
M: Ilpocsemenue, 2022.

4. Maremartuka: ainreOpa U Hayajga MaTeMaTHYECKOTO aHajau3a, reomeTpus. 10—
11 kmaccel. Anrebpa u Hayasla MateMatuyeckoro aHanusa. B 2 4. Yacts 1: Yuebnuk
JUTSL ydalquxcsi 00pa3oBaTeNbHbIX Opranu3aiuii (0a3oBblil ypoeHb)/Mopakosud A.L.,
CemenoB I1.B.; Yactp 2. 3agauHuk Juisl y4yaniuxcst oOpa3oBaTeIbHBIX OpraHu3aluil
(6a3zoBsIil ypoBeHb)/ Mopakosud A.I'. u npyrue; nox penakiueii Mopakosuua A.T. -
M: MueMo3una, 2022.

6. Marematuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHaln3a, TC€OMETPHS.
Anrebpa u Hauana MaremaTudeckoro ananuza. 10 kinacc. Hukonbckuit C.M., ITotamnos
M.K., PemetnukoB H.H. u apyrue. - M: [IpocBemenue, 2023.

/. MaremaTtuka: anreOpa M Hayajga MAaTeMAaTHYECKOTO aHalu3a, T'€OMETpUS.
Anrebpa u Hauaja MaremaTudeckoro ananuza. 11 kmacc. Hukonbckuit C.M., ITotamnos
M.K., PemetnukoB H.H. u apyrue. - M: [Ipocsemenue, 2022.

8. Maremaruka: anrebpa W Hadala MaTeMAaTUYECKOTO aHajin3a, T'C€OMETPHSL.
I'eomerpus.10-11 kmacc. IloropenoB A.B. Maremaruka: anrebpa u Havaia
MAaTEMATUYECKOTO aHanu3a, reomerpud. ['eomerpus.10-11 kmacc. Iloropenos A.B. -
M: Tlpocsemmenne, 2023.

9. Marematuka: anrebpa W HayajJla MaTeMAaTHYECKOTO aHaiu3a, TEeOMETPHS.
I'eomerpus. 10 kmacc. AnmexcanapoB A.Jl., Bepunep A.JL, Psokuxk B.HM. - M:
[Tpocsemienne, 2023.

10. Maremaruka: anreOpa ¥ Hadajla MaTEMAaTHYECKOTO aHaIHM3a, TeOMETPHS.
I'eomerpus. 11 kmacc. AnekcangpoB A.[., Bepnep A.JL, Peoxkuxk B.H. - M:
IIpocgemnienue, 2022.

11. Marematuka: anreOpa ¥ Hadaja MaTeMaTUYECKOTO aHaINM3a, TEOMETPHSI.
10 knacc. Bepuep AJL., Kapn A.IT. U3gatensctBo "[IpocBemienue".
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12. Martematuka: anreOpa ¥ Havajla MaTeMaTHYECKOTO aHajIn3a, T€OMETPHs
11 xnacc. Bepuep A.JL., Kapn A.I1. 3gaTensctBO "lIpocBemienue.

13. Marematuka: anreOpa M Hayajga MaTeMaTUYECKOro aHaIW3a, FeOMETPUS.
AnreOpa u Hauajla MaTeMaTUYeCKOTo aHaym3a (B 2 yacTsax) (B 2 yactsx). 10-11 kmacc.
Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; mnoj
penakiueit Mopakosuua Al'. "MOL] MHEMO3MHA".

14, Maremartuka: anreOpa M Hayajga MaTeMaTHUYECKOrO0 aHaJIW3a, FEOMETPUS.
Anrebpa u Hayana maremarudeckoro ananmsa. 10 xmacc. Mypasun I'.K., MypaBuna
O.B. U3parensctBo "[IpocBemienue".

15. Marematuka: anreOpa M Hayajga MaTeMaTUYECKOro aHaINW3a, FeOMETPUS.
Anrebpa u Hadasa mMaTeMarndeckoro ananm3sa. 11 kmacc. Mypasun I'.K., MypaBuna
O.B. U3parensctBo "lIpocBemenue".

16. Marematuka: anreOpa M Hayajga MaTeMaTUYECKOro aHaln3a, FEOMETPUS.
I'eomerpusa. 10 xmacc. CmumpHoB B.A., CmwmprHoBa .M. "HznmarenscTtBo
"[IpocBemienue".

17. MareMatuka: anreOpa W Hayajga MaTeMaTUYECKOro aHaIn3a, FeOMETPHS.
I'eomerpus. 11 xmacc. CwmupnoB B.A., CwmupnHoBa W.M. HW3nateabcTBO
"IIpocBemienue".

18. Maremaruka. ['eomerpus. 10 kmacc. Mepsisik A.l'., Homuposckuii /[.A.,
[Tomouckuii B.b., Axup M.C.; mox pemakuuein Ilogonsckoro B.E. M3marenscTBO
"[IpocBemienue".

19. Marematuka. ['eomerpus. 11 kmacc. Mep3snsak A.l'., Homuposckuit JI.A.,
[Tononckuit B.b., Axup M.C.; non penakuuei [logonbsckoro B.E. "M3nmarenbcTtBO
"IIpocBemienue".

20. MareMartuka: anreOpa W Hadajga MaTeMaTUYECKOro aHaM3a, TEOMETPHSI.
AnreOpa u Havasia mMaTematudeckoro ananusa. 10 xmacc. Bunenkun H.A., NBamies-
Mycaros O.C., HIBapudypa C.1. "MOL] MHEMO3MHA".

21 . Maremaruka: anreOpa W Hadajla MaTEMaTUYeCKOrOo aHalin3a, TeOMETPHUS.

Anrebpa ¥ Hayana Marematudeckoro aHanmsa. 11 kmacc. Bunenkun H.S., MBamies-
Mycaros O.C., HIBapudypa C.1. "MOILl MHEMO3HNHA

2. DJIeKTPOHHbIE U31aHNS
1. Beepoccutickue natepuer-omumnuansl. - URL: https://online-olympiad.ru /
(mara obpamenust: 12.07.2022). - TekcT: 27E€KTPOHHBIN.
2. Enunas xomnekius nudpoBbix oOpazoBaTeiabHbIX pecypcos. - URL:
http://school-collection.edu.ru_(mara oopamenus: 08.07.2022). - TekcrT:
3JIEKTPOHHBIN.
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http://school-collection.edu.ru/

3. HNudopmanmonnas cucrema «EquHoe 0KHO JocTyna K 00pa3oBaTeIbHbIM
pecypcamy». - URL: http://window.edu.ru/ (mara oopamenus: 02.07.2022). - Tekcrt:
3JICKTPOHHBIMN.

4. Hayunast anekrponnas oubmmoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenus: 12.07.2022). - TekcT: 37eKTPOHHBIH.

5. OTkpoIThIN KOUTEHK. MaTematuka. - URL: https://mathematics.ru / (mata
oOpamenus: 08.06.2022). - TekcT: 31eKTPOHHBIN.

6. [ToBTOopum matematuky. - URL: http://www.mathteachers.narod.ru / (mara
obOpamenust: 12.07.2022). - TekcT: 2JIeKTPOHHBIMN.

1. CnpaBoYHMK 10 MaTeMaTUKE JIJIsl IIKOJLHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara oopamenus: 12.07.2022). -
TekcT: 2IEeKTPOHHBIMN.

8. Cpennsisi MaTeMaTuyeckasi iHTepHeT 1ikoina. - URL:
http://www.bymath.net/ (mara oopamenus: 12.07.2022). - TeKcT: 3J€KTPOHHBIH.

9.DenepanbubIi MopTan «Poccuiickoe oopazoBanuey. - URL:
http://www.edu.ru/_(mata oopamenus: 02.07.2022). - TekcT: 2IEKTPOHHBIN.
®denepanbHbIi HEHTP UH()OPMAIMOHHO-00pa3oBaTelibHbIX pecypcoB. - URL:
http://fcior.edu.ru / (nata ooparenus: 01.07.2022). - TekcT: 3JCKTPOHHBIH
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4. KoHTPOJIb ¥ OlleHKA Pe3yJ1bTATOB OCBOEHHsI 00111e00pa30BaTe/IbHOM
TUCIHUANIMHBI

Koutposb U oneHka pe3yibTaTOB OCBOCHHS 0O0IICOOpa30BaTEIbHOM TUCIUTIIMHBI
pacKpbIBAIOTCS  4epe3  JUCUUIUIMHApHBIE  pe3yibTaThl,  HAMpaBICHHbIE  Ha
dbopmupoBaHre 00MKX M MPOodecCHOHATBHBIX KOMIIETCHIIMMA MO pa3feiaM U TeMam
coJiepKaHusl yueOHOro MaTepuarna.
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Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oueHoYHBIX Cneuuduxa
KOMTETEeHIUsI MEpPONpPHUSITHS
OK 01. Beibupath criocoOsr P1,Temal.1,1.2, 1.31-0/c’, 1.4,15,1.6 TectupoBanue VYcranaBiuBaeTcs ¢ y4eTom

pelieHus 3aaa4
npodeccnoHaTBEHOMI
JEATSIbHOCTH IPUMEHHUTEIILHO
K pa3IMYHbIM KOHTCKCTaM

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 IT-0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-o/c, 4.8,
4.9,4.10,4.11

P5, Temnr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, Temnr 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

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temnr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 1-0/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, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-0o/c, 14.6

YcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBnenue
Pe3yIbTAaTOB MPAKTUYECKUX
pador

3ammTa TBOpUECKUX padoT
3aimuTa MHIUBUYaTIbHBIX
MIPOEKTOB

KontponbHas pabora
Brmmonnenue
9K3aMEHAlIMOHHBIX 3aJaHHui

WH/IBUYaJIbHBIX
MCUXO0(U3HUECKUX
0COOEHHOCTEH (YCTHO,
MUCbMEHHO Ha Oymare,
MUCHbMEHHO Ha
KOMITBIOTEPE, B (hopMe
TECTHUPOBAHUS U T.I1.).

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIE CPEICTBA MTOUCKA,
aHallM3a U UHTEePIIpeTalun
uHpopmanuu, u
nH(OPMAaLIMOHHBIE TEXHOIOTUU
JUTSL BBITIOJTHEHUS 337124
npodeccnoHaNbHOMI
NEeSATeTbHOCTH

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Temnr 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

P5, Temsr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

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

TectupoBanue

YceTHBII onpoc
MaremaTtudeckuii JUKTAHT
NupuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB MTPAKTUYECKUX
pabort

3amuTa TBOPUYECKHUX padoT
3anmTa WHIUBUIYTbHBIX

YcTaHaBIMBAETCS ¢ yUETOM
WH/IUBUTYaJTbHBIX
NCUXO(PHU3NUECKUX
0coOeHHOCTEH (YCTHO,
MUCbMEHHO Ha Oymare,
MUCHMEHHO Ha
KOMITbIOTEpE, B (hopme
TECTUPOBAHUS U T.IL.).
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7.16,7.17

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

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.31-0/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 [1-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-0o/c, 14.6

MPOEKTOB
KontponbHas padora
Brmonnenue
9K3aMEHAIIMOHHBIX 3aJaHUuH

OK 03. ILitanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHansHOe U
JUYHOCTHOE PAa3BUTHE,
MpeANPUHIMATETBCKYIO
JeSTEIILHOCTD B
npodeccuoHabHOU chepe,
MCIIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYaIUsIX

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8,
4.9, 4.10,4.11

P5, Temrr 5.1, 5.2

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

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

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,949.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temer 11.1,11.2, 11.3 I1-0/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, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-0o/c, 14.6

TectupoBanue

YceTHBI onpoc
MareMaTuyeckuil ITUKTaHT
NupuBunyanbHas
camocTosTenbHas padboTa
[IpencraBnenue
PE3yNbTATOB MPAKTUUYECKUX
pabort

3amuTa TBOPUECKUX paboT
3amuTa UHIUBUIYATbHBIX
MIPOEKTOB

KonTponbnas padora
Brimonxenue
SK3aMEHAMOHHBIX 3aJlaHUI

YcTaHaBIMBAETCs ¢ y4ETOM
WH/IUBUYaJIbHBIX
NCUXO(PU3NUECKUX
ocobOeHHOCTeH (YCTHO,
MUCbMEHHO Ha Oymare,
MUCHMEHHO Ha
KOMIIbIOTEpE, B hopMe
TECTUPOBAHUSA U T.IL.).

OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATh U PabOTaTh
B KOJUIEKTUBE U KOMaH/Ie

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temnr 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

TectupoBanue

YceTHBIT onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
camocTosiTeNbHas padoTa

Y cTaHaBIMBaeTCs C y4ETOM
WH/IMBUTyaJIbHBIX
MCUX0(U3NUECKUX
ocoOeHHOCTeH (YCTHO,
MACbMEHHO Ha Oymare,
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P5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
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

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/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 [T-0o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-0/c, 14.6

IIpencrasnenue
Pe3yIbTAaTOB MPAKTUICCKUX
pabor

3amura TBOPUYECKUX paboT
3amuTa HHIUBUyaTbHBIX
MIPOCKTOB

KonTposnbhas padora
Brmonnenue
9K3aMCHAIIMOHHBIX 3aJaHuN

IIMCbMEHHO Ha
KOMIIbIOTEpE, B hopMe
TECTUPOBAHUSA U T.IL.).

OK 05. OcyuiecTBisiTh yCTHYIO
Y IUCbMEHHYIO KOMMYHHUKALUIO
Ha TOCYJJapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢
y4eToM 0coOeHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

P2, Temn1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6

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

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-o/c, 4.8,
4.9,4.10,4.11

P 5, Temrr 5.1, 5.2
P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

P2, Temn 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

P4, Teme1 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

P 5, Temrr 5.1, 5.2

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

P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-
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

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temp1 9.1,9.2,9.3,9.49.5

TectupoBanue

VYerHbIl onpoc
MareMaTU4eCKHUM JUKTAHT
NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue
pPe3yIbTAaTOB MPAKTUIECKUX
pabor

3aiuTa TBOPUECKUX paboT
3amuTa UHIMBUIYaIbHBIX
MIPOEKTOB

KonTponbHas pabota
Brmonnenue
9K3aMCHAIIMOHHEIX 3aJaHHil

YcraHaBIMBaeTCs C y4eTOM
VHIUBHTyaJIbHBIX
MICUXO(PU3UIECKUX
ocoOeHHOCTeM (YCTHO,
MUCbMEHHO Ha Oymare,
MUCHbMEHHO Ha
KOMITbIOTEpPE, B (hopMe
TECTUPOBAHUS U T.I1.).
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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, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6P
9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 1-0/c, 11.4,11.5,11.6
IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 [1-0o/c, 14.6

OK 06. IIposiBsATh rpakJ1aHCKO-
MaTPUOTHYECKYIO TIO3UIIHIO,
J€MOHCTPHUPOBATh OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaAUIIMOHHBIX
00IIIeUEIOBEYECKUX IIEHHOCTEH,
B TOM YHCJIE€ C YUETOM
rapMOHU3AIUN
MEXHAIIMOHAIBHBIX U
MEXPEJIMTHO3HBIX OTHOIICHUH,

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-o0/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

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

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-0/c, 14.6

TectupoBanue

YceTHBI onpoc
MareMaTuyeckuil JTUKTaHT
NupuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue
PE3YNbTATOB MPAKTUYECKUX
pabort

3amuTa TBOPUECKUX paboT
3amura WHIMBUIYATbHBIX

YcraHaBIMBaETCS C YUETOM
WHIUBHIyaJTbHBIX
NCUXO(PU3NIECKIX
ocobOeHHOCTEH (YCTHO,
NICEMEHHO Ha Oymare,
MUCbMEHHO Ha
KOMIIbIOTEpE, B (hopme
TECTUPOBAHUS U T.IL.).

MPUMEHSITh CTaHIAAPTHI MIPOEKTOB
AHTHKOPPYIITUOHHOTO KonTposbHas padbora
MMOBEICHUS Brimonnenue
9K3aMeHAIIMOHHBIX 3aaHuiH
OK 07. ConeticTBOBaThH P1,Temal.l, 1.2, 1.3 11-0/c,1.4,1.5,1.6 TectupoBanue VYcraHaBnMBaeTcs ¢ y4eTOM

COXPAHEHUIO OKPYKArOIIEeH
Cpellbl, pECYpcoCOepekReHNUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUH KJIMMAaTa, IPUHLUIIBI
OepeKJIMBOTO MPOU3BOJICTBA,

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Tems1 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

P5, Temsr 5.1,5.2

VYeTHbI onpoc
MaremaTtudeckuii JUKTAHT
NuauBunyanbHas
camocTosTeNnbHas paboTa
IIpencraBnenue

HHIWBUAYAJIbHBIX
NCUXO(PHU3NUECKUX
0cobeHHOCTeH (YCTHO,
MUCbMEHHO Ha Oymare,
IIMCBMCHHO Ha
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3¢ (HeKTHBHO ACHCTBOBATH B
YPE3BBIYANHBIX CHUTYAIUSIX

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, Temnr 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

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

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 1-0/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 [1-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 [1-0o/c, 14.6

Pe3yIbTATOB MPAKTHUECKUX
pabort

3ammTa TBOpUECKUX padoT
3amyra MHIMBUAYaIbHBIX
MIPOEKTOB

KonTtposnbHas padora
Beinonnenue
9K3aMEHallMOHHbIX 3aJaHui

KOMITbIOTEpE, B (hopme
TECTUPOBAHUS H T.I1.).

1K 2.3. Beibupatb
ONTUMAJILHBIC PEIICHUS B
HECTaHJaPTHBIX CUTYAIIHsX.

IIK 3.2. IlpoexTupoBatrs u
paccUnTHIBATh TEXHOJIOTHYECKHE
MPUCTIOCOOTCHHUS TSI
IIPOU3BOJICTBA U PEMOHTA
NETaJIeH, y3110B U U3JEIUI
TPaHCIIOPTHOT'O
3JIEKTPOO00OPYIOBAHUS B
COOTBETCTBHUH C TPEOOBAHUSAMHU
Ennnoi cucteMsl
KOHCTPYKTOPCKOU
nokymenTaruu (nanee - ECKJI).

IIK 4.2. AnanusupoBaTh
TEXHUUYECKOE COCTOSIHUE U
MIPOU3BOIUTH 1€(EKTOBKY
JeTajell ¥ y3J10B TPaHCIIOPTHOIO

P1,P2,P3,P4,P5P6,P7,

P8 PO, P10,P11,P12,P 13,

P 14 (Bce TeMbI KOTOpPBIE BKIIOYAIOT ce0sl JaHHbBIE
pasnuens)

TectupoBanue

YceTHBI onpoc
MareMaTuyeckuil JTUKTaHT
NupuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue
PE3YNbTATOB MPAKTUYECKUX
pabort

3amuTa TBOPUECKUX paboT
3amura WHIMBUIYATbHBIX
MIPOEKTOB

KonTponbnas padora
Brimonxenue
9K3aMeHAIIMOHHBIX 3aaHuiH

YcraHaBIMBaETCS C YUETOM
WHJIUBUTyaTbHBIX
NCUXO(PU3NIECKIX
ocobOeHHOCTEH (YCTHO,
NICEMEHHO Ha Oymare,
MUCbMEHHO Ha
KOMIIbIOTEpE, B (hopme
TECTUPOBAHUS U T.IL.).
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ANEKTPOOOOPYIOBAHUS U
ABTOMATHUKH.
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