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1. MACTIOPT PABOYEI ITPOT'PAMMBI OBIIEOBPA30BATEJILHOM
TACIATLITAHBI

1.1. Ob6aacTh NpUMeHEHHsI POTrPaMMBbI

PaGouas mporpamma paspaboTaHa B COOTBETCTBHH C (heJepajbHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM CpeJHero oduiero odpa3zoBaHus (YTB. MPUKA30M MHHHCTEPCTBA
obpazoBanusi u Hayku P®D or 17.05.2012r. Ne 413 (¢ u3MEHEHUSIMH W JOTOJHEHHUSMH)) H
denepanbHOl 00pa30BaTEIBLHONW MPOTPAMMON CpeqHEro o0mero oopa3oBaHus (YTB. MPUKA30M
muHucTepcTBa MnpoceemeHuss PO ot 18.05.2023 Ne371), ¢ yderom cenepanbHOii paboueit
IIPOrpaMMBbl CpeHEro 001ero 0opa3oBaHus 1o AUCUMILIMHE «MaremaTuka» (0a30BbIil ypOBEHB),
peKxoMeH10BaHHOM DenepalibHBIM TOCYAAPCTBEHHBIM OIO/PKETHBIM HAyUYHBIM yUPEKIECHUEM
«MHCTUTYT cTpaTeruu pa3BuTUs 0Opa3oBaHus Poccuiickoit akagemMun o0pa3zoBaHUs», IPUMEPHON
paboueii  mporpamMmbl oOmieoOpa3oBarebHOM  JUCHMILIUHBL  «MaremaTuka» s
MpoeCCHOHANIBHBIX ~ 00pa30BaTeNbHBIX  OpraHu3anuii, pexkomenaoBanHou @OI'BOY  JIIO
«MHCTUTYT pa3BUTHUS NMpodeccuoHAIBHOTO 00pa3oBaHus» (yTBepxkAeHa Ha 3aceqanuu Coera 1o
OLICHKE COJEp)KaHHsI M KadyecTBa MPUMEPHBIX paboyux Mporpamm oO0IIeo0pa3oBaTeIbHOTO |
COLIMATIbHO-TYMAaHUTAPHOTO LIHUKIIOB CPelIHEro npodeccuoHalbHOro 00pazoBaHusi (IIPOTOKOJ OT
30.11.2022r. Ne14)).

PaGouass mporpamma o011e00pa3oBaTenbHON JUCHMILTUHBI SBISETCS YaCThIO OCHOBHOM
npodeccuoHanpHOM 00pa3zoBaTenbHON mporpammbl B cooTBeTcTBUM ¢ PI'OC CIIO 1o
CIIEUATILHOCTH 10.02.05 Oobecneuenue HH(popMaNOHHOI 0e30nmacHOCTH
aBTOMATH3HMPOBAHHBIX CHCTeM, BXOs1mel B ykpynHernyto rpymy 10.00.00 Uudopmanuonnas
0e30I1aCHOCTD.

Pabouas mporpamMma 00111€00pa30BaTENIbHON JUCHUIUIMHBI MOXET OBbITh HCIOJB30BaHa
JPYyTUMH  00pa3oBaTEIbHBIMU  YUPEXKACHUSAMH MPO(ECCHOHATBHOTO U JIOMOJHHUTEIHHOTO
00pa3zoBaHus, peaTu3yIMUMHI 00pa30BaTEIHHYIO TPOTrPAMMY CPEAHETO 00IIero 00pa3oBaHusl.

1.2. MecTto AMCHMIVIMHBI B  CTPYKTYpe OCHOBHOi  mpodeccHOHATbHOMI
o0pa3oBaTe/ibHOI MPOrpaMMbl: JUCIUIUIMHA BXOJHUT B 00111€00pa30BaTEIbHBINA IIUKII, SIBISETCS
npoMILHON U U3ydaeTcsl Ha yIiIyOJIeHHOM YpOBHE.

1.3. Heau TuCHUIIHHBI:

Copepxanue mporpammbsl 001Ie00pa30BaTeIbHON TUCHUILUIMHBI «MareMaTHKa» HalpaBiIeHO Ha
JIOCTHDKEHUE Pe3yJIbTaToOB €€ M3yyeHHs B cooTBeTCTBUM ¢ TpeboBaHusiMu @I'OC COO c¢ yyerom
npodeccuonansHoi HanpasieHHoctn ®I'OC CIIO.

[TpropuTeTHBIMU LIENIAMU O0YUYEHUSI MaTeMaTHKe Ha YTITyOJIeHHOM YPOBHE SIBJISIFOTCS:

dbopMHpOBaHWE  IEHTPAJBHBIX  MAaTEMATHYECKUX  TMOHATHH  (YUCIO, BEIWYWHA,
reomeTpuueckas (Gurypa, mNepeMeHHas, BEpOSTHOCTb, (YHKIUS, NPOU3BOAHAS, HHTErpa),
06eCHe'-II/IBaI-OIIII/IX OpEEMCTBCHHOCTE W TMEPCICKTUBHOCTE MATEMATHUYCCKOI'O 06pa3013aH1/1$[
00y4armuxcs;

Mo/BEICHUE OOYYaIOIIMXCA Ha JOCTYITHOM I HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3U
MaTeMaTHKHd U OKPY’KAIOIIero MHUpPa, MOHMMAHHIO MaTeMaTHKH Kak 4acTh OOIIel KyJIbTyphl
YeJI0BEYECTBA,

pasBUTHE  HMHTEUICKTYalbHBIX M  TBOPYECKUX  CHOCOOHOCTEH  oOywarommuxcs,
NIO3HABATEILHOM aKTUBHOCTH, UCCIIE0BATEIBCKUX YMEHUH, KpUTUUHOCTH MBILIUIEHUS], MHTEpeca K
HN3YUYCHUIO MATCMATUKH,

(dopmupoBaHne (GYHKIMOHATIBHON MAaTeMaTHYECKOW IPaMOTHOCTH: YMEHHMsI paclo3HaBaTh
MAaTCMAaTUYCCKHUC ACIICKThI B PCAJIbHBIX JKU3HCHHBIX CUTYAlUAX U IPHU U3YUCHUU JPYTHUX y‘-Ie6HbIX
NPEIMETOB, IPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh UX Ha A3bIKE
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1.4. Ilnanupyembie pe3yJibTaThl 0CBOEHHUsI 00111e00pa30BaTe/IbHOI AUCHUIIMHBI B c00TBeTcTBUHM ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO

OO01me KOMIIETEHIIUNA

[Inanupyembie pe3ynbTaThl 00ydeHUs

O6mmue
(JINYHOCTHBIC U METANIPEIMETHBIC)

JucuurninHapHbIe
(npeametHsble pe3ynbTathl B coorBeTcTBUU ¢ PI'OC COO)

OK 01

Bribupats criocoOsl pe-
meHus 3a1a4 npodeccu-
OHAJIbHOM JIeATSIHHOCTH
MIPUMEHUTETTLHO

K pa3JInuyHbIM KOHTEK-
cTam

- TOTOBHOCTb K TPY1y, OCO3HAHUE [IEHHOCTH MacTep-
CTBa, TPYI0JIIOOHE;

- TOTOBHOCTH K aKTUBHOH JIEATEIBHOCTH TEXHOIOTH-
YECKOM M COIMaJIbHON HANpaBIEHHOCTH, CIIOCO0-
HOCTb WHHIIMMPOBAThH, TJIAHUPOBATH M CaMOCTOSI-
TEJHHO BBIMIOJHATH TAKYIO JIEATEIbHOCTH;

- UHTEpeC K pa3nuuHbIM chepam mpodeccruoHaTb-
HOM JIeSITCIIbHOCTH,

OBnaneHve yHUBEpCATbHBIMU Y4eOHBIMH TIO3HaBa-
TETbHBIMU JACHCTBUSAMH:

a) 0a30BbIE JJOTHYECKHE JIEHCTBUS:

- CaMOCTOATEIBHO (POPMYITHPOBATH U aKTyaTIU3UPO-
BaTh NIPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIM MPHU3HAK WU OC-
HOBaHUS I CpPAaBHEHUs, KIACCU(PUKAIUU U 0000-
ICHUS;

- ONpeneNsATh LN JeATeIbHOCTH, 33/laBaTh Iapa-
METPBI M KPUTEPUH UX JIOCTHIKCHUS;

- BBUBIIATh 3aKOHOMEPHOCTHM M MPOTHUBOPEUMS B
paccMaTpuBaeMBbIX SIBICHUSX;

- BHOCUTbH KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATD
COOTBETCTBHE pE3yJbTAaTOB ILENSIM, OLIEHHUBATH
PHUCKH MOCIEACTBUN AESATENbHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEIICHUU
KU3HEHHBIX Mpo0sIeM

- BJIQJIETh METOJAMM JI0KAa3aTeJbCTB, aJrOPUTMAMHU PEILEHMs 3a/1a4; YMEHUE
(GbopMyJIMpOBaTh ONPEEIECHUS, AaKCUOMBI U TEOPEMBI, IPUMEHATH UX, IPOBO-
JUTh JJOKa3aTelIbHbIE PAcCyKICHUS B XO/1€ PELICHUs 3a/ay;

- YMETh ONIEpUPOBATh MOHATUSIMH: CTECIIEHb YUCIIA, JIOTapu(M YHCIa; YMEHUE
BBINOJIHATH BBIYMCIICHUE 3HAYEHUH U TpeoOpa30BaHMsl BBIpAXXEHUI cO cTere-
HSIMU U JIoTapupmMamu, npeodpa3oBaHusl IpOOHO-pAllMOHATIBHBIX BHIPAKEHUM;
- YMETh OIEpUPOBATh MOHATHAMU: PallMOHAJIBHBIE, PPALlMOHAIIBHBIE, T0KA3a-
TeJbHbIE, CTETIEHHbIE, JIOrapu(pMUYECKUe, TPUTOHOMETPUYECKUE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEpPUPOBATh MOHATUAMU: (QYHKIUS, HETIpepbIBHAS (PYHKIIUS, TPOU3-
BOJIHAs, IEpBOOOpa3Hasi, ONpeAETICHHbIM UHTErpall; yMeTh HAaXOAUTh MPOU3-
BOJIHBIE 3JIEMEHTAPHBIX (PYHKIIMMN, UCIIONb3YsI CIIPABOYHBIE MaTEPHUAJIbI; HUCCIIe-
JIOBaTh B NPOCTEHIIMX ciydasX (YHKIMM Ha MOHOTOHHOCTb, HAaXOAWUTh
HauOO0JIbIINE U HAMMEHBIINE 3HaUeHUs (PYHKIIHIA; CTPOUTH rpaduKy MHOTOUJIE-
HOB C UCIIOJIb30BAaHUEM aIlllapaTa MaTEMATUYECKOT0 aHaIN3a; IPUMEHSATH IPO-
M3BOJHYIO MIPH PELLIEHUU 3a/1a4 Ha JIBIKEHHE; PellaTh MPaKTUKO-OpPUEHTUPO-
BaHHbBIC 3aJlaud HAa HauOOJbIINE U HaUMEHBIINE 3HAYCHMS, Ha HAXOXKICHUE
MIyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OINEpUPOBaTh MOHATHSIMHU: PallMOHANbHAs (YHKIHUS, IMOKa3aTelbHas
byHKIMS, cTeneHHas QyHKIus, jJorapudpmMudeckas GyHKIHs, TPUTOHOMETPHU-
yeckue (QPyHKIMH, oOpaTHbIe (PYHKIIMH; YMEHHE CTPOUTH IPapuKu U3yUEHHBIX
(byHKIHMH, UCIIOJIB30BaTh I'paMKU MPU U3YUEHUH NIPOLIECCOB U 3aBUCUMOCTEH,
IPU PELICHUH 3a/a4 U3 JPYrHX Y4eOHBIX HMPEIMETOB U 33/1a4 U3 pealbHOH
’KM3HM; BBIPAXKaTh (POPMYIaMU 3aBUCUMOCTH MEX]ly BETUUNHAMU;
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0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIAJIETh HaBBIKAMU Y4eOHO-HCCIIeIOBATEIbCKON H
MIPOCKTHOM NESATEIbHOCTH, HAaBBIKAMHU Pa3peIICHHS
pooem;

- BBISIBJISITH IPUYHNHHO-CJICICTBEHHBIC CBSI3U U aKTY-
AIM3UPOBATH 33/1a4y, BBIIBUTATH THIIOTE3Y €€ peIlie-
HUS, HaXOJWTh apryMEHTHl IS JIOKa3aTeIbCTBA
CBOWIX YTBEP)KIICHUH, 3a/1aBaTh MapaMEeTPhl U KPUTE-
pHUH pEIICHHUS;

- aHAIM3UPOBATH TOJYUYCHHBIC B XOJIC PEIICHHS 3a-
Jlaud pe3yNbTaThl, KPUTHYECKH OILEHUBATh UX JI0-
CTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YyMETh NIEPEHOCUTHh 3HAHWS B IMO3HABATEIHHYIO U
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIbHOCTH;

- YMETh HHTETPHUPOBATH 3HAHUS U3 PA3HBIX TIPEIMET-
HBIX 00J1acTei;

- BBIJIBUTATh HOBBIE WJCH, MPE/JIarath OpUTHHAIb-
HBIE MTOIXO/IbI U PEIICHUS;

M CIIOCOOHOCTh MX HCITOJIL30BaHUs B ITO3HABATEIIb-
HOW U COUMAIBHOM MPAKTUKE

- YMETh pelaTh TEKCTOBbIE 33JJaul Pa3HbIX TUIIOB (B TOM YMCJI€ HA MPOLIEHTHI,
JI0JIM M YacTH, Ha JIBUKEHUE, pabOTy, CTOUMOCTb TOBAPOB U yCIIyT, HAJIOTH, 3a-
Jlauu U3 00J1acTH yHpaBieHUs JIUYHBIMU U CeMEHHBIMU (PMHAHCAMM); COCTAB-
JISATh BBIPAYKEHUs, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3aa4H,
UCCJIEI0BaTh MOJIYYEHHOE peIlleHHe M OLIEHUBATh MPaBA0IOJOOHOCTh PE3yIlb-
TaToB;

- yMeThb ONIEpUpOBaTh MNOHATUAMH: CpeaHee apupMeTHYecKoe, MeIHMaHa,
HauOoJIbIlIee U HAUMEHbILIEE 3HAUECHUS, pa3Max, JUCIEpCUs, CTAHJAPTHOE OT-
KJIOHEHHE YUCIIOBOr0 Habopa; yMeTh U3BJIEKaTh, MHTEPIIPETUPOBATh HHPOPMA-
LU0, IPE/ICTABICHHYIO B TA0JINLAX, HA TUarpaMMax, rpayukax, OTpakaroIlyro
CBOMCTBA pealIbHBIX MPOLIECCOB U SIBJIICHUI; MPEJICTaBIATh MH(OPMAIHIO C TTO-
MOILbIO TAOJIMIl M MarpamMM; HCCIEel0BaTh CTAaTUCTUYECKUE JIaHHBIE, B TOM
qucie ¢ MPUMEHEHHEM rpau4eckux METOJIOB U AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEepUPOBATH MOHATUSAMU: CIy4YalHbIN ONBIT U CiIy4ailHOE cOOBITHE,
BEPOSITHOCTh CIY4YalHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOATHOCTH C HC-
M0JIb30BAHUEM TpaUUECKUX METOOB; MPUMEHATH (POPMYJIBI CIOXEHUS U
YMHOXKEHUS BEpOATHOCTEH, KOMOMHATOpHBIE (PAKThI U (HOPMYJIIBI IPU PELLICHUN
3aJ1a4; OI[CHUBATh BEPOSITHOCTU PEalbHBIX COOBITHI; 3HAKOMCTBO CO CIIydaii-
HBIMU BEJTMYMHAMH; YMEHUE MPUBOIUTH IPUMEPBI MPOSBICHUS 3aKOHA OOJIb-
IIMX YHCEJ B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMEThb ONEPUPOBATH MOHATUSAMHU: TOUYKA, IpsMasi, IIJIOCKOCTh, IIPOCTPAHCTBO,
JIBYTPAaHHBIN YIOJl, CKPEIIUBAIOIIMECS NIPSMBIE, NapAJUIEIIBHOCT U IEPIIEH/IH-
KYJSIPHOCTb IPSMBIX U IIJIOCKOCTEH, YTOJI MEKY IPSIMBIMH, YTOJI MEXKIY Ips-
MOH M IJIOCKOCTBIO, YTOJI MKy INIOCKOCTSIMHU, PaCCTOSTHUE OT TOYKH J0 TJI0C-
KOCTH, PACCTOSIHUE MEXKIY NPAMBIMH, PACCTOSTHUE MEKIY IUIOCKOCTIMHU; yMe-
HUE HUCII0JIb30BaTh MIPU PEILICHUH 3a/1a4 N3y4YeHHbIE ()aKThl U TEOPEMBI IJIaHU-
METPHUH; YMEHHE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

- YMEThb ONEPUPOBATh MOHATHAMM: MHOIOIDAHHUK, CEYCHHE MHOTOI'PDAaHHUKA,
Ky0, mapajuienenumes, Npu3Ma, NupaMmua, GUrypa ¥ noBepXHOCTh BPAIICHUS,
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LWINHAP, KOHYC, 11ap, cepa, ceueHust GUrypbl BpalleHus, iI0CcKoCThb, Kaca-
fomasgcs cepsl, MWIMHApPA, KOHYCa, IUIOWA[b IOBEPXHOCTH MHPAMHIIBL,
IIPU3MBI, KOHYCa, LIWIMHIPA, IUIoIaab cheprl, 00beM Kyda, IpsIMOYToJIbHOI0
napajuiejenunea, TupaMmuasl, MPU3Mbl, [MWIAHAPA, KOHYyCa, L1apa; yYMEHHUE
n300pakaTb MHOTOTPAHHUKHU U MIOBEPXHOCTH BPAILIEHHs, UX CEYEHUS OT PYKH,
C IIOMOUIBIO YEPTEIKHBIX NHCTPYMEHTOB U JIEKTPOHHBIX CPEJCTB; YMEHHUE pac-
II03HAaBaTh CUMMETPHUIO B MPOCTPAHCTBE; YMEHHUE PACIO3HABATh IPAaBUJIbHBIC
MHOT'OI'DAaHHUKH;

- YMETb OIepUpPOBaTh MOHATUAMU: JABH)KEHHE B IPOCTPAHCTBE, 110,100HbIE (Hu-
T'YpbI B IPOCTPAHCTBE; UCIIOIb30BATh OTHOILLIEHUE IUIOIIAIEH TOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYp NPU PEIICHUH 3a/1a4;

- YMETb BBIUUCISTH T'€OMETPUYECKHE BEJIWYMHBI (JUIMHA, YIroJ, IUIOUIalb,
00BbeM, TUIOIAb TOBEPXHOCTH), UCIOIb3Ys U3yUEHHbIE (POPMYIIBI U METO/IBI,
- YMETb ONEPUPOBATH ITOHATUSMHU: NIPSIMOYTOJIbHAS CUCTEMA KOOPAMNHAT, KOOP-
JMHATBI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKaJIsIPHOE IIPOU3BEAEHUE, YOIl
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BECHUE BEKTOPA HA YNCIIO; HAXO-
JUTh C TIOMOLIbI0 M3YYEHHBIX (OPMYJ KOOPAWHATHI CEpeIMHbl OTpe3Ka, pac-
CTOSTHUE MEXAY JBYMS TOUKaMU;

- YMETh BBIOUPATh MOAXOIAIINN H3yUYSHHBIH METO JUIA pEeLIeHUs 3a7auH, pac-
M03HaBaTh MaTeMaTHYeCKHe (PaKThl © MAaTEMAaTUYECKUE MOJIETH B MPUPOJHBIX
1 OOILIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE; YMEHHE IPUBOAUTH IIPUMEPHI MaTe-
MAaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOW MAaTEMATHYECKOW HAYKH.

- YMETb OIEPUPOBATH MOHATHUAMU: OIPEACICHHUE, aKCUOMa, TEOpEeMa, CIIel-
CTBHUE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCUIbHBIE (DOPMYITHPOBKU;
yMeHue (GopMyIHpOBaTh 0OpaTHOE M MPOTHBOIOJIOKHOE YTBEPXKACHUE, MTPU-
BOAWUTH NPUMEPBI U KOHTPIPUMEPBI, MCIOIb30BaTh METOJ MaTEMaTUYECKOU
WHIYKUHH; IIPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHUS IPU PEIICHUM 3a/ad,
OLICHMBATh JIOTUYECKYIO NIPAaBUILHOCTD PACCYKICHUMY;
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- YMETb ONIEpUPOBATH OHATUAMH: MHOKECTBO, IOJIMHOKECTBO, OTIEPALlUU HAJl
MHOXECTBAMHU; YMEHHUE HCIIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN arapar
JUIsl ONIMCAHUSl PEANIbHBIX MIPOLIECCOB U SIBICHUI IPU PELICHHUH 3a/1ad, B TOM
YHCIIe U3 APYTUX yU4eOHBIX MPEIMETOB;

- YMETb OIIepUPOBATH MOHATUAMU: I'pad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
TUIOCKOCTH; YMEHHE 33J]aBaTh U ONMUCHIBATh rpad)bl Pa3InYHBIME CIIOCO0aMU;
UCIOJIb30BaTh Tpadbl NP pEIICHUH 3a1a4;

- YMETH CBOOOHO ONEPUPOBATH MOHATHAMU: COUETAaHUE, IEPECTAHOBKA, YNUCIIO
COYeTaHUu, YUCIIO IepecTaHOBOK; OMHOM HbI0TOHA; yMeHHEe IPUMEHATh KOM-
OMHATOpPHBIE (PAKTHI U PACCYKACHUS ISl pELICHUS 3a7a4;

-YMETh ONEPUPOBATH MOHATUAMU: HATYPaIbHOE YHUCIIO, LIEJIOE€ YUCIIO, OCTATOK
10 MOAYJIIO, PallMOHAIBHOE YHCIIO0, UPPALIMOHATIBHOE YUCIIO0, MHOXKECTBA HATY-
palbHBIX, LENbIX, PALMOHAIBHBIX, IEHCTBUTENBHBIX YACEI; YMEHUE UCIIOJIB30-
BaTh MPU3HAKH JEIMMOCTH, HAUMEHbIINHN 001N 1eIUTENh U HauMeHbllee 00-
1iee KpaTHOE, anroput™ EBknnaa npu penieHuu 3aad; 3HaKOMCTBO C pa3jIfy-
HBIMU ITO3ULIMOHHBIMU CUCTEMAaMU CUHUCIICHHUS;

- YMeTh CBOOOJIHO OIEPUPOBATH MOHATUAMU: CTENIEHb C IEJIBIM IT0Ka3aTeleM,
KOpPEHb HaTypaJIbHOM CTENEHU, CTENEHb C PAllMOHAJIBHBIM IIOKAa3aTesleM, CTe-
IIEHb C ICUCTBUTEIBHBIM (BELIECTBEHHBIM) ITOKa3aTeeM, Jlorapum Jrcia, Cu-
HYC, KOCUHYC W TaHI'€HC IIPOU3BOJIBHOTO YUCJIA;

- YMETh ONEePHPOBAThH MOHATUAMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBa-
HUE, YpaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHUI U HEPABEHCTB, PABHOCHJIb-
HOCTb YPAaBHEHUU, HEPABEHCTB U CUCTEM, PallMOHAIbHBIC, UPpPALlMOHAJIbHBIE,
MOKa3aTelbHbIE, CTENIEHHBIE, JJorapupMUIecKue, TPUTOHOMETPHUUECKHE YpaB-
HEHHUsl, HEPAaBEHCTBA U CHUCTEMBI; YMEHHUE pellaTh YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C MOMOLIBIO PA3JIUYHBIX IPUEMOB; PEIIaTh YPAaBHEHUS, HEPABEHCTBA
U CUCTEMBI C IIapaAMETPOM; IIPUMEHATh YPABHEHHUsI, HEPABCHCTBA, UX CUCTEMBbI
JUI pellieHHs] MaTeMaTUYeCKHUX 3aad ¥ 3a7a4 U3 pa3IM4HbIX o0nacTeil HayKu
U PEAJIbHOU JKU3HY;
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-yMeTh CBOOOJHO ONEPUPOBATH MOHATHAMU: Tpaduk GyHKOHH, OOpaTHas
byHKUIMA, KOMIO3UIUS GYHKUUH, TUHEHHAs QyHKIMS, KBaapaTudHas (QyHK-
1151, CTETNeHHast (QyHKIUS ¢ LeJIbIM [T0Ka3aTeaeM, TPUTOHOMETpUYecKre pyHK-
IIUH, 0OpaTHBIE TPUTOHOMETPHYECKUE (PYHKIINH, TIOKa3aTeIbHAs U JTOTaprupMHu-
yeckas QyHKLUUHU; yMEHUE CTPOUTH rpaduku GyHKUUMN, BBIOIHATH Ipeodpa3o-
BaHUS rpaduKoB QyHKINH;

YMEHHUE HCII0JIb30BaTh rpaduKu GYHKLUUH U1 U3Y4YEHUs IPOLIECCOB U 3aBUCH-
MOCTEH MpH peIIeHN  3aa4 U3 APYTruX y4eOHBIX NPEIMETOB U U3 peabHON
YKU3HH; BBIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEX/1y BeJIMUNHAMM;

YMEHHE CBOOOJHO OIEPUPOBATh MOHATHAMHU: Y€THOCTH (PYHKIIUH, IEPUOTUY-
HOCTb (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTb (DYHKITUH, SKCTpE-
MyM (yHKIIMH, HauOoJIblllee U HaUMEHblIee 3HaUYeHUS (YHKIHHM Ha MpOMe-
KYTKE; yMEHHUE NIPOBOAUTH HCCIEI0BaHNE PYHKINY;

YMEHHE HCIIOJIb30BaTh CBOMCTBA U rpaduku (pyHKIMHA Ui pelIeHus ypaBHe-
HUI, HEpaBeHCTB M 3a/a4 C MapaMeTpaMu; M300pakaTh Ha KOOPIMHATHOU
TUTIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHIA, HEPAaBEHCTB U X CHCTEM;

- YMETb CBOOO/THO ONIEpUPOBATh MOHATHIMU: I1OCIE10BATEIbHOCTD, ApUPMETH-
Yeckasi IPOTpeccus, TeOMETpUIecKasl porpeccusi, OECKOHEYHO yObIBaroIIas
reoMeTpHuecKasl Mporpeccus; yMeHHe 3a/1aBaTh MOCIE0BATEIbHOCTH, B TOM
YHCIIE ¢ TTIOMOIIBIO0 PEKYPPEHTHBIX (GOPMYIT;

- YMETh ONEPUPOBATH MOHATUSMU: HEMIPEPHIBHOCTH (PYHKILIMHU, ACUMIITOTHI I'pa-
¢buka QyHKIMY, IepBas U BTOpasi MPOU3BOAHAA (PYHKIIMH, T€OMETPUUECKUI 1
¢bu3nveckuit CMBICI IPOM3BOIHON, IEPBOOOpa3Has, ONPEACICHHbBIN HHTETpal;
YMEHHE HaXOJUTh aCHMITTOTHI rpaduka pyHKIIUHN; YMEHHE BBIYUCISTH POU3-
BOJIHBIE CYMMBI, IIPOU3BEICHUS], YACTHOTO M KOMIO3UIINU (QYHKUUH, HAXOAUTh
ypaBHEHHUE KacaTeJIbHOU K rpaduKy QyHKIINH;

YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO ISl HCCIEAOBAaHUS (QYHKUUH, 11
HaXO0KJEHHUs HaWIy4dllIero pelieHus B MPUKIAJHbIX, B TOM YHUCJIE COLMAIBHO-
HSKOHOMHMUYECKUX M (HU3MUECKUX 3aJayax, IS ONpeAe]eHHS CKOPOCTH U
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YCKOPEHHUS; HAXOAUTB IUIOIIAAN U 00beMBbI (UTYp C TIOMOLIbIO HHTErpaia; MpU-
BOJHTH MPUMEPHl MATEMATHIECKOTO MOJICIIMPOBAHMSI C IOMOIIbIO U ddepen-
LMAJIbHBIX YPAaBHEHUI;

- YMETh ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE KOM-
IUIEKCHBIE YHClla, MOAYJb U apryMEHT KOMIUIEKCHOIO 4Hcia, GpopMa 3anucu
KOMILIEKCHBIX YHCeN (FreoMEeTpUYecKasi, TPUrOHOMETpHYEcKasi M ajnredpanye-
CKasl); yMETb IPOU3BOIUTH apU(PMETHUECKHE ACUCTBHSI C KOMILJICKCHBIMH YHC-
JIaMH; IPUBOAMTD ITPUMEPHI UCII0JIb30BAHUS KOMILIEKCHBIX YHCEN,

- YMeTb CBOOOJIHO OIIEPUPOBATh MOHIATUSAMU: CpeHEe apuMETUYECKOe, MEIU-
aHa, HauOoJbIIee U HaUMEHbIlIee 3HaYCHMsI, pa3Max, JUCIIepCusi, CTaHIapTHOE
OTKJIOHEHHUE JJI ONMCAHMS YMCIIOBBIX JaHHBIX; YMEHHE MCCIEN0BAaTh CTATH-
CTHYECKHE JaHHbIE, B TOM YHCJE€ C NIPUMEHEHHEM TpauuyecKuX METOJO0B U
AJIEKTPOHHBIX CPEJICTB; TpapUUECKH UCCIeI0BaTh COBMECTHbIE HAOIIOAEHUS C
ITOMOIIBIO AarpaMM PacCEUMBaHUs U IMHEHHON pPErpecCcui;

- YMETb HaX0JIUTh BEPOSTHOCTH COOBITHI C UCTIOIb30BaHUEM IpapUuecKux Me-
TOJIOB; IPUMEHSTD I peleHus 3a71a4 GopMyJibl CJI0KEHUSI 1 YMHOKEHUS Be-
posiTHOCTEH, (hopMyiTy MOITHOHM BeposTHOCTH, (hopmyiy bepnymim, komOuHa-
TOpHBIE (GaKThl U GOPMYJIbI; OLIEHUBATH BEPOSITHOCTH PEATILHBIX COOBITHIA; yMe-
HUE ONEPUPOBATH MOHATUSAMU: CITydyaliHasl BEJIMYHMHA, PACIPEIECIICHUE BEPOSIT-
HOCTEH, MaTeMaTUYeCKOe 0KHMJIaHUE, TUCIIEPCUs U CTaH/IapTHOE OTKJIOHEHHE
CIlydaifHON BeTMUMHBI, (PYHKIIUH pacipeesieHus! U MJI0THOCTH PAaBHOMEPHOTO,
MO0KAa3aTeIbHOr0 U HOPMAJILHOTO paclpeiesieHui; yMeHHEe UCI0Ib30BaTh CBOM-
CTBAa M3YUYEHHBIX PACIpPEAEICHUN U peUIeHMs 3a]a4; 3HAKOMCTBO C MOHSTH-
SMU: 3aKOH OOJIBIIMX YHCEJ, METO/bl BHIOOPOUHBIX HCCIIEJOBAaHHM;, yYMEHHE
IIPUBOAUTH MPUMEPHI TPOSIBIICHUS 3aKOHA OOJIBIINX YKCE B IPUPOIHBIX U 00-
LICCTBCHHBIX SIBJICHUSAX;

- YMETb CBOOOHO ONEPUPOBATh MOHATHAMH: TOUKA, MPSIMasi, INIOCKOCTh, TPO-
CTPaHCTBO, OTPE30K, Jy4, IJIOCKUA YroJl, IBYTPAaHHBIA yTOJ, TPEXTPAHHBII
yroy, IepeceKarolecs, MapajlIesIbHble M CKPELIMBAIOLIUECS TPSMBIE,
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[apajyIeNIbHOCTh U MEPHEHIUKYIAPHOCTD IPSIMBIX U INIOCKOCTEH, YIoa MEXIy
NPSAMBIMH, YTOJI MEXAY MPSIMOH M IUIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSMU;
YMEHHE UCII0Ib30BATh NIPH PELICHUH 3a/1a4 U3yUEeHHbIE (PaKThl U TEOPEMBI ILIa-
HUMETPHH; YMEHHE OLIEHUBATH pa3Mepbl 00BEKTOB B OKPY’KAIOIIIEM MHPE; yMe-
HUE ONEepUpPOBaTh MOHATUAMU: MHOIOI'PAaHHUK, CEYEHHE MHOIOI'paHHUKa, IIpa-
BWJIBHBI MHOTOTPAaHHUK, IPU3Ma, MUPaMUAa, (GUTYpa U MOBEPXHOCTH Bpallle-
HUS, IWIMHJP, KOHYC, ap, cdepa, pa3BepTKa OBEPXHOCTH, CEUEHUs] KOHyca
¥ TWIMHApPA, TapaJUIebHbIE OCH WM OCHOBAHUIO, CEUEHHE IIapa, MIOCKOCTH,
Kacaro1asics cepbl, HUINHIPA, KOHYCa; YMEHUE CTPOUTh CEUEHNE MHOTOTPaH-
HUKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYPHI X TOBEPXHOCTH BPAIICHUS, UX CE-
YEHUs, B TOM YHCJI€ C TIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHATh
CBOWCTBA TEOMETPHUUECKUX (PUTYP, CAMOCTOATEIBHO (POPMYIHPOBATH OTPEsIe-
JIeHUs U3y4aeMbIX (PUTYp, BBIABUIaTh THIIOTE3bI O CBOWCTBAX U MPU3HAKAX I'€0-
METPUYECKUX (HUTYp, 000CHOBHIBATH WIIM ONIPOBEPTaTh UX; YMEHUE MPOBOIUTH
KJaccu(uKaluio GUryp mo pazauyHbIM IPU3HAKaM, BBITOIHATH HEOOXOIUMbIE
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- YMeTb CBOOOJHO OINEpUPOBaTh MOHATHIMMU: ILIOMAAL GUTYphl, 00beM (pu-
TYpBI, BEJIMYMHA yTJIa, PACCTOSHHIE OT TOYKH JI0 IFIOCKOCTH, PACCTOSTHUE MEXTY
NPSMBIMH, PACCTOSTHHE MEX/Y IUIOCKOCTSIMH, IUIOIAAb Chephl, TUIOMAab Mo-
BEPXHOCTH THUPAMHUJIBI, IPH3MBI, KOHYCA, IIHIMHIIPA, 00BeM KyOa, TpSIMOYTOJIb-
HOTO TMapajulesenuneaa, TUpaMubl, IPU3MBbI, IWIKHAPA, KOHYCa, [1apa; yMme-
HUE HaXOJUTh OTHOIIEHHE 00BEMOB MOAOOHBIX UTYD;

- YMETh CBOOOTHO ONEPHPOBATH MOHATUAMM: JBH)KEHUE, NTapaslIeNIbHbIN nepe-
HOC, CHMMETPHSI Ha TUTOCKOCTH U B TMIPOCTPAHCTBE, IIOBOPOT, MTPpeodpa3oBaHne
no100us, mo100HbIe GUTyphl; YMEHUE pAcIIO3HABATh PaBHbIE U MOJOOHBIE (PU-
I'ypbl, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, ADXUTEKTYPE; YMEHHUE UCIIOIb30BATh
reOMETPHUECKUE OTHOUICHHUS, HAXOIUTh T€OMETPUYECKHE BEIMYUHBI (JIMHA,
yTOJ1, IJIOIIa /1b, 00bEM) MPH PEIICHUH 33/1a4 U3 APYTHX yUeOHBIX TPEAMETOB U
13 peaIbHOM KU3HM;
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- YMeTh CBOOOJHO ONEPUPOBATH MOHATHIMHU: IPSIMOYIOJbHAS CUCTEMa KOOP-
JINHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEACHUE BEKTOPA HAa YUCIIO, PAa3JIOKEHUE BEKTOpa 110 0a3ucy, CKaJIIpHOe
IIPOU3BEJICHNE, BEKTOPHOE IPOU3BEACHUE, YIOJl MEXKIY BEKTOpaMH; yMEHUE
MCII0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN METOJ [Vl PELLIEHUS T€OMETpUYe-
CKMX 3aJa4 U 3a/a4 JpYruxX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHITUIMU:
MaTpuLa 2X2, ONpeNeNIuTeNb MaTPULbl, TEOMETPUUECKUN CMBICI OINpPENEIIH-
TEJs;

- YMETb MOJIETIMPOBATh PEAJIbHBIE CUTyallMH Ha SI3bIKE MATEMAaTUKU; COCTABIIATh
BBIPAKECHMSI, YPABHEHM I, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4H, UC-
CJIeZIOBaTh IMOCTPOEHHBIE MOJIENN C UCIOJIb30BAHUEM ammnapaTa anredpsl, MH-
TEPIPETUPOBATH ITOJTYUYEHHBIN PE3yJIbTAT; CTPOUTh MATEMAaTUYECKHUE MOJIEIIN C
IIOMOILBI TEOMETPUYECKUX IMOHATUNA U BEIUYHMH, PElIaTh CBA3AHHBIE C HUMU
IIPAKTHYECKHE 33]1a4U; COCTABIATh BEPOATHOCTHYIO MOJENb U HHTEPIIPETUPO-
BaTh MOJyYCHHBIN PE3yibTaT; PEIIAaTh MPUKIIAJIHBIE 3a1a4d CPEACTBAMU Mare-
MaTHYECKOI'0 aHajIu3a, B TOM YUCJE COLUATbHO-IKOHOMUYECKOTO U (u3nye-
CKOI'0 Xapakrepa,

- YMEHHE BbIOMpaTh MOAXOIANIMI METON AJisl pelleHUs 3aJaud; MOHUMaHUe
3HAYMMOCTH MAaTE€MaTUKH B M3YYEHUU MPHUPOTHBIX U OOLIECTBEHHBIX MpoIlec-
COB U SIBJICHUI; YMEHHE PACIIO3HABATH ITPOSIBJICHUE 3aKOHOB MaTEMAaTUKH B HC-
KYCCTBE, YMEHHUE MPUBOJUTH IPUMEPbI MaTEMAaTUYECKUX OTKPBITUN POCCUM-
CKOW M MHPOBOM MaTeMaTH4eCKON HAyYKH

OK 02

Hcnonb3oBars coBpe-
MEHHBIE CPEJICTBA I10-
UCKa, aHaJIW3a U UHTEP-
npeTanuu nHpopMalun
1 nH()OpMAITMOHHBIC
TEXHOJIOTUH JIS

B 00nacTu eHHOCTH HAyYHOTO MO3HAHUS:
-c)OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBET-
CTBYIOILIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKd U OOIIECTBEHHOI MPaKTHUKH, OCHOBAHHOTO
Ha JMAaJore KyJIbTyp, CIIOCOOCTBYIOIIErO OCO3HA-
HUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

- YMETh ONEPUPOBATh MOHATUAMU: pallOHAIbHAs (QYHKIMS, OKa3aTeIbHas
byHKIus, creneHHast QyHKIus, Jorapudmuyeckas pyHKIHsI, TPUTOHOMETPH-
yeckue QyHKIMH, 0OpaTHbIe PYHKINHU; YMEHUE CTPOUTD IPaUKU U3YUEHHBIX
(GYHKIMH, UCHONIB30BAaTh TPaQUKU MPU U3YyUYEHUH IPOLIECCOB U 3aBUCHMO-
CTEi, P peIICHUH 3a/1a4 U3 APYTUX yU4eOHBIX IMPEJAMETOB U 3334 U3 pealib-
HOM KM3HHU; BBIpaXXaTh (POPMyJIaMHU 3aBUCUMOCTH MEX/Y BEIMUMHAMU;
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BBINIOJIHEHUS 33]1a4
npodeccuoHaTbHOH Jie-
SATEIBHOCTH

- COBEpILEHCTBOBAHUE S3bIKOBON M YMTATEIILCKOU
KYJIbTYpbl KaK CpelCTBa B3aMMOJCHUCTBHUS MEXIY
JOABMU U TO3HAHUSI MUDA;

- OCO3HAHHWE [IECHHOCTH HayYHOH JeSITeIbHOCTH, TO-
TOBHOCTb OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BA-
TCJIBCKYIO ACATCIbHOCTL HWHAWBUAYAJIbHO W B
rpynre.

OBnazneHue yHUBEPCAJIbHBIMU YYEOHBIMHU IO3HA-
BaTEJIbHBIMU JIEHCTBUSAMMU:

B) paboTa ¢ uHpopmaImei:

- BJIaJIeTh HAaBbIKAMM MOJY4YeHUs MHPOPMALUU U3
WCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIILHO OCY-
IIECTBIIATH MOUCK, aHAJIN3, CUCTEMAaTH3aI1IO0 U UH-
TeprnpeTanuo UHGOPMaluu Pa3InYHbIX BUIOB U
¢bopM npencTaBieHMs;

- cOo3/1aBaTh TEKCThI B Pa3JINYHBIX (popmaTax c yue-
TOM Ha3Ha4yeHus MHPOPMAIUH U LIEJIEBOM ayIuTO-
puH, BbIOMpas ONTUMANIbHYIO OpMY IpecTaBIIe-
HUS U BU3yaJIU3alluH;

- OOCHUBATH JOCTOBCPHOCTH, JICTUTUMHOCTH HH-
¢dopmanuu, ee COOTBETCTBHE IPABOBBIM U MO-
PAIBHO-3TUYCCKHUM HOpMaM;

- HCHOJB30BaTh CPEACTBa MH(POPMALMOHHBIX H
KOMMYHHKAIIUOHHBIX TEXHOIOTHI B PEIICHUU KO-
THUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHNU3alMOH-
HBIX 3aJlad ¢ COOJIo/IeHHeM TpeOOBaHUM AProHO-
MUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECYPCO-
cOepexeHMsl, MPaBOBBIX U 3TUYECKUX HOPM, HOPM
nH(GOPMALMOHHOM 0€30MacHOCTH;

- YMETb ONIEPUPOBATH MOHIATUAMU: TOKIECTBO, TOXKIECTBEHHOE PeoOpazoBa-
HUE, YpaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUN U HEPABEHCTB, pPaBHO-
CHJIBHOCTb YPaBHEHH, HEPABEHCTB U CUCTEM, pallMOHaJIbHbIE, UPPALlMOHAIIb-
HBIE, TIOKA3aTeNIbHbIE, CTETICHHBIC, JIOTapH(PMHUUYECKIE, TPUTOHOMETPHUYECKHIE
yYpaBHEHMsI, HEPABEHCTBA U CUCTEMbI; YMETh pelllaTh ypaBHEHMsI, HEPABEH-
CTBa ¥ CUCTEMBI C TOMOIIBIO Pa3JIMYHBIX IPUEMOB; PEIIaTh YpaBHEHUs, Hepa-
BEHCTBA U CHCTEMBI C TapaMeTPOM; IPUMEHSATh YpaBHEHUsI, HEPABEHCTBA, UX
CUCTEMBI JJIs PELIEHUsI MaTeMaTUUECKUX 3aa4d U 3a]a4 U3 pa3InyHbIX 00Jia-
CTE! HAyKU U PEaIbHOU KU3HY;

- YMeTh CBOOOJIHO OTIEPUPOBATH MOHATUSMU: JIBIKEHHUE, TTApAJUICTIBHBIN Tie-
PEHOC, CHMMETpPHsI Ha TUIOCKOCTH M B IIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBa-
HUe noo0us1, 1oJo0HbIe (GUTYPBI; YMETh pacliO3HABaTh PABHbIE U MTOI00HbBIE
¢burypsl, B TOM 4HCiI€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh HCIIOJIB30-
BaTh T'€OMETPUYECKHE OTHOUICHHUS, HAXOAWTh T€OMETPUYECKHE BEIMYHHEI
(uMHa, yroj, IUIOIadb, 00bEM) MpPU PEIIeHUH 3334 U3 JIPYIHX y4eOHBIX
NPEIMETOB U U3 PEATbHOMN KU3HU
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- BJIQICTh HABBIKAMH PACIIO3HABAHHS M 3aIIUTHI
uHbopManuy, HHPOPMALMOHHOW 0e301MacHOCTH
JMYHOCTU

OK 03

[TmanupoBaTh U peanu-
30BBIBaTh COOCTBCHHOE
npoeCCHOHATILHOE U
JIMYHOCTHOC Pa3sBUTHC,
MPEANPUHIUMATETbCKY IO
ACATCIIBHOCTD B IIPO-
(beccuonanbHOM chepe,
MCIIOJIb30BATh 3HAHHUS
0 IPaBOBOW U (pruHaH-
COBOM I'PaMOTHOCTH B
Pa3INYHBIX KU3HCHHBIX
CUTyalusax

B oGnacTu 1yXxOoBHO-HPAaBCTBEHHOT'O BOCIIMTAHMS:

- cOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI,
ATUYECKOTO MTOBECHUS;

- CIIOCOOHOCTH OLIEHWBATh CUTYAIMI0 U IPUHUMATH
OCO3HAHHBIE pEIICHHS, OPUECHTHUPYSICh Ha MO-
paIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

- OCO3HAHUWE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOM-
YUBOTO OYyIyIIEro;

- OTBETCTBCHHOC OTHOIICHUEC K CBOUM POIUTEIAM U
(unmu) ApyrUM YlieHaM CEMbH, CO3/IaHHI0 CEeMbU Ha
OCHOBE OCO3HAaHHOT'O MPUHATHUS LIEHHOCTEH CeMEM-
HOM KM3HU B COOTBETCTBUU C TPAJAULIMSIMU HAPOJIOB
Poccun;

OgnaneHnne yHUBEPCATbHBIMH PETYISITUBHBIMHU JCH-
CTBUAMMU.

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITETTLHO OCYIIECTBIISATH MO3HABATEIBHYIO
JeSITeNIbHOCTD, BBISBIATh MPOOJIEMBI, CTaBUTh H
dhopmynupoBaTh COOCTBEHHBIE 3a7a4ll B 00pa3oBa-
TEIHHOU JeSATENbHOCTH U )KU3HEHHBIX CUTYAIIHSIX;

- CaMOCTOSITEIbHO COCTaBJIATh IUIaH PEUICHUS MPO-
OJIEMBI C YU4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEH-
HBIX BO3MOKHOCTEH U MPEANOUYTCHUH;

- 1aBaTb OIICHKY HOBBIM CUTYAIlUAM;

- YMETh OIEpUPOBATh MOHATUIMU: palliOHAJIbHBIE, HPPALMOHAJIbHBIE, I0Ka3a-
TeJIbHBIE, CTENEHHBIE, JTOrapu(pMUUYECKE, TPUTOHOMETPUYECKHE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMEThb ONEpUPOBATh MOHITUSIMH: MHOIOIDAaHHUK, CEYCHHE MHOTOIPDAaHHUKA,
Ky0, mapajuienenunes, npyusma, nupamMmuia, Gurypa u NoBepXHOCTh BPaIICHHUS,
WINHAP, KOHYC, Iap, cepa, ceueHust GUrypbl BpalleHus, MI0CKOCTb, Kaca-
fomascs cheppl, HWIMHApPA, KOHYycCa, IUIONIAJb MOBEPXHOCTH MMUPaMMIIbI,
IPU3MBI, KOHYCa, LIWIMHIPA, IUIOIaab cGeprl, 00beM Kybda, MpsIMOYTOJIbHOTO
napajulesienunesa, NupamMuibl, MPU3MbI, IWINHIpPA, KOHYyca, 1Iapa; yMEHHE
n300pakaTh MHOTOTPAHHUKHU U TIOBEPXHOCTH BpAILlEHHs, UX CEYEHUs OT PYKHU,
C TOMOIIBIO0 YEPTEKHBIX NHCTPYMEHTOB U AJIEKTPOHHBIX CPEJCTB; YMETh pac-
MI03HABaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMETh paclo3HaBaTh IPAaBHIIbHBIC
MHOTOTPaHHUKU;

- YMETh ONEPUPOBATh MOHITHIMU: IPSIMOYTOJIbHASA CUCTEMAa KOOPANHAT, KO-
OpIMHATHI TOUYKHU, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAJIIPHOE IIPOU3BE/ICHUE,
YTOJI MEXAY BEKTOpPaMHU, CyMMa BEKTOPOB, IIPOU3BEIEHNE BEKTOPA HA YUCIIO;
HaXOJUTh C MOMOIIBIO U3yYEHHBIX (OPMYII KOOPJAUHATHI CEPETUHBI OTPE3Ka,
paccTosHUE MEKIY JBYMs TOUKaMU
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CIOCOOCTBOBaTh (POPMHUPOBAHUIO M IPOSIBICHUIO
LIIMPOKOHM 3pyAULIMM B pa3HbIX 00NacTAX 3HaHUM,
[IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEeNIbHBIA U
KyJIbTYPHBII YPOBEHbD;

0) CaMOKOHTPOJIb:

HCII0JIb30BaTh MPUEMBbl pe(IeKCUU ISl OLEHKU CH-
Tyaluu, BBIOOpa BEPHOTO PELLICHMUS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHU-
MaTh PELICHUS 110 UX CHUKCHHUIO;

B) SMOLMOHAJIbHBIM MHTEJJIEKT, MpeaIoJiararonini
c(OPMHPOBAHHOCTB:!

BHYTpEHHEH MOTHBAIM, BKJIOYAIOUIEH cTpemiie-
HUE K JOCTH)KECHHUIO LIEJIN U YCIIEXY, ONTUMH3M, UHU-
LMaTUBHOCTb, YMEHHE JEeMCTBOBAaTh, HCXOJS U3
CBOMX BO3MOKHOCTEH;

- OMIIaTUH, BKJIIOYAIOIIEH CIOCOOHOCTh NMOHHMMATh
SMOLIMOHAIBHOE COCTOSIHUE IPYTUX, YUUTHIBATH €T0
MIPU OCYIIECTBIEHUN KOMMYHHKAIMH, CTIOCOOHOCTD
K COUYBCTBUIO U CONIEPEKUBAHMUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOO-
HOCTb BBICTpPAaWBaTb OTHOLIEHUS C JPYTUMHU
JIIOJIbMU, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3pe-
1aTh KOH(IUKTHI

OK 04

Db dexTuBHO B3aUMO-
NEHCTBOBATh U paboTaTh
B KOJUIGKTHBE U KOMaHJIe

TFOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOIIPEIEIICHHUIO;

-OBJIa/ICHHE HaBBIKAMU  Y4eOHO-HCCIIeI0BaTENb-
CKOM, IPOEKTHOM U COLMAJIbHOU JIEATENBHOCTH;
OBnazeHue yHUBEpCaAIbHBIMA KOMMYHUKATHBHBIMU
JEHCTBUSAMMU:

- YMETh ONepUPOBATH MOHATHUSAMU: CIy4YalHBIN ONBIT U CiIy4ailHOe coObITHE,
BEPOSITHOCTH CIY4aiHOTO COOBITUS; YMETh BBIYUCIATH BEPOSTHOCTH C UCTIONb-
30BaHHEM IpaUUECKUX METOI0B; IPUMEHATh (POPMYJIbI CIIOKEHHSI U YMHOXKE-
HUS BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI ¥ (OPMYJIBI IPU PELICHUH 3a7ay;
OLIEHUBATbh BEPOSTHOCTU PEATBHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aiHBIMHU
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0) COBMECTHasl IeATEIIbHOCTh:

- TIOHMMAaTh W WCIIOJH30BATh MPEUMYINECTBA KO-
MaHJTHOM ¥ MHAMBUIYAJILHON paOOTHI;

- PUHUMAThH [IEJTU COBMECTHOM NEATEIHHOCTH, Op-
raHU30BBIBATh U KOOPAMHHUPOBATH JACHCTBUS 1O €€
JOCTUKEHHIO: COCTaBJIAITh IJIaH ACHCTBUM, pacnpe-
JEJSITh POJIU C YY€TOM MHEHUN YYaCTHHUKOB 00CYXK-
JaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPJAMHUPOBATH U BBIMIOIHATH pa0OTY B YCIOBHUAX
peaTbHOTO, BUPTYAIBHOTO W KOMOWHUPOBAHHOTO
B3aMMOJICHCTBHS;

- OCYIIECTBIISITh TIO3UTHBHOE CTPATETHYECKOE TTOBE-
JICHHUE B Pa3JIMYHBIX CUTYaIUsX, POSIBIATH TBOpUE-
CTBO M BOOOpa)keHHE, ObITh HMHUIIMATHBHBIM.
OBnanenne yHUBEpCATbHBIMU PETYISATUBHBIMH JCH-
CTBHSIMH:

T') IpuHATHE ce0s U IPYTUX JIIOJeH:

- IPUHUMATh MOTHBBI M aPTyMEHTHI IPYTHX JIFOIeH
MIPY aHAJN3e Pe3yIbTaTOB JACSITEIbHOCTH;

- IPU3HABATh CBOE MPABO M MIPABO JAPYTUX JIFOJICH Ha
OIIIMOKH,

- pa3BHUBATh CIOCOOHOCTH IOHUMATh MUP C TIO3HUITHH
JPYTOro 4eI0BeKa

BEIMYMHAMU; YMEHUE IPUBOJUTH TPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YH-
CeJl B IPUPOIHBIX M OOLIECTBEHHBIX SBICHHSIX;

- YMeTh CBOOOJIHO OIEPUPOBATH MOHATUAMU: CTEIEHb C LEJIBIM I10Ka3aTelIEM,
KOpPEHb HaTypajbHOW CTENEHM, CTEIEHb C PallMOHAIbHBIM I[IOKa3aTeJeM, CTe-
IIEHb C ACHCTBUTEIbHBIM (BELLIECTBEHHBIM) [TOKa3aTeeM, Jorapum yucia, Cu-
HYC, KOCUHYC U TaHT€HC MPON3BOJIBHOIO YHCIIA;

- yMeThb CBOOOJHO ONEpUPOBaTh MOHATUAMU: Tpaduk (yHKIUH, oOpaTHas
byHKIMSA, KOMIO3UIUS QYHKIWH, TUHEeHHas QyHKIWS, KBaJpaTuyHas QyHK-
1Us1, CTETNeHHas! (QYHKIUS ¢ LeJIbIM [I0Ka3aTeaeM, TPUTOHOMETpUYECKue PyHK-
1M1, 0OpaTHbIE TPUTOHOMETpUYECKUE QYHKIUH, TOKa3aTelIbHas U JJIorapupmu-
yeckas (pyHKLUUHU; YMETh CTPOUTH TpapuKH (GYHKIMH, BBINOIHATh Ipeodpa3o-
BaHUs IrpaUKoB (PYHKIINA;

- YMETh UCIOJIb30BaTh rpaduku pyHKIMHM U1 H3ydeHHsl IPOLECCOB U 3aBUCH-
MOCTEH MpH pEelIeHUH 3a/ad U3 JAPYTrux y4eOHBbIX MPEeIMETOB U U3 peaibHOU
YKU3HH; BBIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEX/1y BeTMUNHAMM;

- cBOOOJIHO ONEpUPOBATH MOHATHSMH: YETHOCTh (YHKIHH, MEPUOIUIHOCTH
(byHKINH, OTPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
byHKIMH, HAaNOOJbIIIEE M HAUMEHbINIee 3HAYCHUS (DYHKITMH HA MPOMEXKYTKE;
YMETb IPOBOJIUTH UCCIIe0BaHNE (DYHKIINH;

- YMETh HMCTOJIb30BaTh CBOMCTBA U rpa@uku (YHKIUI [ perieHus ypaBHe-
HUI, HEPaBEHCTB M 3a/a4 C MapaMeTpaMH; M300pakaTh Ha KOOPIAMHATHOU
IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHUCTEM

OK 05

OCyILIECTBIIATH YCTHYIO U

MICbMEHHYI0 KOMMYHHUKa-

[IMIO0 HA TOCYAAPCTBEHHOM

s13p1Ke Poccuiickoit dene-
alluy C Y4ETOM

B obnacTu acTeTHUECKOr0 BOCIIUTAHHUS:

- OCTETUYECKOE OTHOIIEHUE K MUDY, BKIIOUas 3C-
TETUKY ObITa, HAyYHOTO M TEXHHYECKOIo TBOpYE-
CTBa, CIIOPTA, TPYJa U OOIIECTBEHHBIX OTHOIICHUIA;

- CHOCOOHOCTh BOCHPHUHHUMATH PA3IMYHBIE BUIbI
WCKYCCTBAa, TpAaJWLUU M TBOPYECTBO CBOET0 H

- YMETh ONEpUpOBaTh MOHATHIAMH: CpelHee apudmeThyeckoe, MeAHaHa,
HauOoJIpIIIee U HaMMEHbIlIee 3HAYSHUS, pa3Max, JUCIEePCHs, CTaHAAPTHOE OT-
KJIOHEHHE YUCJIOBOTO Habopa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATh HHPOP-
MallMIo, TPE/ICTABICHHYIO B TaOIMIIaX, Ha AUarpamMmax, rpagukax, oTpaxaro-
Y0 CBOMCTBA peajbHBIX MPOIECCOB U SBJICHUI; MPEACTAaBIATH HHGOPMAIUIO




MuHucTepcTBO 06pasoBanus Tynbckon obnactu
locypapcTBeHHOe NpodheccuoHanbHoe 06pasoBaTenbHOE YUpexaeHue
Tynbckoii oonactu «[JOHCKOW NONUTEXHNYECKUIA KOMNemx»

HaumeHoBaHuWe fokymeHTa: Paboyas nporpamMma oblueoBpasoBaTenbHoi aucLmnnnHbl MatemaTtuka
YcnosHoe obosHaderme: PIMOM.07 10.02.05

Pedakuus Ne 1 Tnct 18 n3 28

N3meHeHue Ne__

3K3. KOHTPOSbHbII

0COOEHHOCTEN COLIAIIb-
HOTO U KyJIbTYpHOTO KOH-
TEKCTa

JPYyTUX HApOJOB, OUIyIIaTh SMOILMOHAJIBHOE BO3-
JIECTBUE UCKYCCTBA;

- yOEKIEHHOCTh B 3HAYUMOCTHU I JIMYHOCTH U
o0IIecTBa OTEYECTBEHHOIO M MUPOBOT'O MCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAJULUA U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAYKEHHIO B Pa3HBIX BUJAX
HCKYCCTBa, CTPEMJICHUE MPOSBIIATh Ka4eCTBa TBOP-
YeCKOH JIMYHOCTH;

OBnajeHne YHHBEPCAIbHBIMU KOMMYHUKATHB-
HBIMU JICHCTBUSMHU:

a) o0reHue:

- OCYIIECTBIISITh KOMMYHHUKAIIUM BO Bcex cepax
JKH3HH;

- pacrio3HaBaTh HeBepOaIbHBIE CPEACTBA OOIICHNUS,
MMOHMMATh 3HAYEHHUE COIMAIBHBIX 3HAKOB, PaCIIO-
3HABaTh MPEANOCHUTKA KOH(MIUKTHBIX CHUTYyalluil H
CMSATYATh KOH(IUKTHI;

- Pa3BEpPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3pe-
HUS C UCTIOJIh30BAHUEM SI3BIKOBBIX CPEICTB

C IIOMOILIBIO TaOJINI] U UAarpaMM; UCCIIE0BAaTh CTATUCTUYECKUE JAHHBIE, B TOM
qHCIe ¢ MPUMEHEHUEM rpa)uIeCcKUX METOJIOB U AJIEKTPOHHBIX CPEJICTB;

- YMETB OIIEpUPOBATH IIOHATUAMU: TOYKA, IIPAMasi, IJIOCKOCTh, IPOCTPAHCTBO,
JIBYI'PAaHHBIN YIoJl, CKPEIIMBAIOIIMECS IIPSMBIE, IAPAIUIEIIBHOCTD U NIEPIICH /M-
KYJISIPHOCTb NPSIMBIX U IUIOCKOCTEH, Yroa MKy HPSMBIMU, YTOJI MEXAY IIpsi-
MO M IJIOCKOCTBIO, YTOJI MKy INIOCKOCTSIMHU, PACCTOSIHUAE OT TOYKH 110 IIJI0C-
KOCTH, PACCTOSHUE MEKIY HPAMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTAMU;

- YMETh UCIOJIb30BaTh MPU PEIICHUM 33734 U3yYeHHBIE (PAKThI U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OLCHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOILEro MUpa

OK 06

[IposBAATE rpaXkJaHCKO-
MIaTPUOTUYECKYIO MO3H-
L0, IEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJICHUE
Ha OCHOBE TPaJAHULIMOH-
HBIX POCCUMCKHUX AY-
XOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM UHCIIe

- 0CO3HaHME 00YYAIOLUMHCS POCCUHCKON TpaskKaaH-
CKOU MJICHTHYHOCTH;

- LICJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHEU IIO3M-
LMY JTMYHOCTH HA OCHOBE JTyXOBHO-HPABCTBEHHBIX
LeHHocTel HapoaoB Pocculickon denepanuu, UCTo-
PUYECKHX M HALMOHAIBHO-KYJIBTYPHBIX TpaauLUH,
(dbopMHpOBaHHE CHUCTEMBl 3HAYMMBIX ILIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, AHTHKOPPYIILIUOHHOTO MHU-
pPOBO33pEHMs],  NPABOCO3HAHHUSA,  JKOJIOTMYECKOU

- YMETb OIIEPUPOBATH NIOHATUSAMHU: IIPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT, KOOP-
JIMHATBI TOYKH, BEKTOP, KOOPANHATHI BEKTOPA, CKAJISIPHOE TPOU3BEICHHE, YTOJI
MEXy BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BECHUE BEKTOPA HA YUCIIO; HAXO-
JUTh C TMOMOIIBI0 W3YYEHHBIX (POPMYJT KOOPAUHATHI CEpPEeIMHBI OTpe3Ka, pac-
CTOSTHUE MEXAY JBYMS TOUKaMU;

-yMETb BBIOMPATh NMOAXOAIMN U3yUYEHHBIH METOJ Ul PELLCHMs 3a/1a4H, pac-
MO03HABAaTh MaTeMaTH4eCKue (HaKThl U MAaTEMATUYECKUE MOJICNIN B TIPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHHE IPUBOAUTH IIPUMEPHI MaTe-
MAaTUYECKUX OTKPBITUMA POCCUMCKON U MUPOBOM MAaT€MaTUYECKON HAYKH.




MuHucTepcTBO 06pasoBanus Tynbckon obnactu
locypapcTBeHHOe NpodheccuoHanbHoe 06pasoBaTenbHOE YUpexaeHue
Tynbckoii oonactu «[JOHCKOW NONUTEXHNYECKUIA KOMNemx»

HanmeHoBaHuWe gokymeHTa: Paboyas nporpamma obuieobpasoBaTenbHoil gucumnnuHbl Matematuka Pedakyus Ne 1
YcnosHoe obosHaderme: PIMOM.07 10.02.05

Jlnct 19 n3 28

0 .
W3smenerue No__ 9K3. KOHTPONbHbIN

C Y4€TOM T'apMOHHU3ALNH
MEKHALMOHAIbHBIX U
MEXPEIUTHO3HbIX OTHO-
LIEHUH, IPUMEHSATh CTaH-
JapThl aHTUKOPPYILIMOH-
HOT'O ITOBEJICHUS

KyJbTYPBI, CHOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH
YKU3HEHHBIC TIJIaHBI,

B yactu rpaxaaHCKOro BOCIIUTAHMUS:

- OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s-
3aHHOCTEH, YBa)KEHUE 3aKOHA U IPABOIIOPSAKA;

- MIPUHSTHE TPATUIIMOHHBIX HAIMOHAIBHBIX, OOIIIe-
YEJIOBEUECKMX T'YMAaHHCTHYECKUX U JIEMOKpaTHhye-
CKHMX IICHHOCTEI;

- TOTOBHOCTb IPOTHUBOCTOSITH HJIEOJIOTMU HKCTpe-
MH3Ma, HallUOHAIN3Ma, KCeHOPOoOUH, TUCKPUMHUHA-
UUA TIO0 COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTH B
WHTEpecax rpakIaHCKOro 00IIeCcTBa, y4acTBOBATh B
caMOyTpaBlieHUH B 00I1Ie00pa30BaTeIbHON OpraHu-
3allMU U JIETCKO-IOHOIIIECKUX OpTraHu3alusX;

- YMEHHE B3aUMOJICHCTBOBATh C COLMAJIbHBIMHU HH-
CTUTYTaMH B COOTBETCTBUU C HMX (QYHKIHMSIMH H
Ha3HA4YCHHEM;

- TOTOBHOCTbh K T'YMaHUTapHOUN U BOJIOHTEPCKOH Jie-
SITEJIbHOCTH;

MaTPUOTUYECKOTO BOCITUTAHHUS:

- c(hOopMHPOBAHHOCTh POCCHICKOM TpaxTaHCKOU
WUJIEHTUYHOCTH, TIAaTPUOTU3MA, YBAKCHHUS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTHU mepes PonuHol,
rOpJIOCTH 3a CBOM Kpail, CBOI0 PoauHy, CBOH SA3BIK U
KYJbTypYy, MPOILIOE M HACTOSIIEE MHOTOHALIUO-
HaJIbHOTO Hapojaa Poccuuy;

- YMETb OIEepUpOBaTh MOHATUSAMHU: CIIy4allHBIH ONBIT U CIy4daiiHOE COOBITHE,
BEPOATHOCTb CIyYalHOTO COOBITHS; YMETh BBIUUCIIATH BEPOSTHOCTD C UCIOb-
30BaHHEM IpapUUECKUX METOJI0B; IPUMEHATH (DOPMYJIbI CIIOKEHHS U YMHOXKE-
HUS BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI ¥ (JOPMYJIBI IPU PEUICHUH 3a7ad;
OLIEHUBATh BEPOSTHOCTH PEabHbBIX COOBITHIA; 3HAKOMCTBO CO CIIy4aifHbIMU Be-
JUYUHAMU; YMEHHUE IPUBOJUTH MIPUMEPHI MPOSIBICHUSI 3aKOHA OOJIBIINX YHCEN
B IIPUPOHBIX U OOLIECTBEHHBIX SIBICHUIX
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- HIEHHOCTHOE OTHOILIEHUE K FOCY1apCTBEHHBIM CHM-
BOJIaM, UCTOPUYECKOMY U IPUPOJHOMY HACIENHIO,
NaMATHUKaM, TpaauuusaMm Hapoaos Poccuu, noctu-
xeHusiM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHO-
JIOTUSIX U TPYZE;

- ujeiHas yOeKICHHOCTb, TOTOBHOCTD K CITY>KEHHUIO
n 3amurte OteuyecTBa, OTBETCTBEHHOCTH 3a €r0
cynp0y;

OCBOEHHbIE O0YYarOIMMUCS MEXIIPEIMETHbIE I10-
HATUS U YHUBEpCAJIbHbIE yueOHbIe NeHCTBUS (pery-
JISATUBHBIE, I03HABATEIIbHBIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTBH MX HCIOJIB30BaHUS B MO3HABATEIIb-
HOM M COLMAIbHOM IPAKTHKE, TOTOBHOCTh K CaMo-
CTOATEIBHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO
00111€00pa30BaTEIbHON  IEATETLHOCTH, OpraHu3a-
MU y4eOHOTO COTPYIHUYECTBA C MeJarOrMuYeCKUMHU
paOOTHHKAMU U CBEPCTHUKAMHU, K YYacTHUIO B TO-
CTPOCHUH WHIUBUAYaIbHONH 00pa30BaTeIbHOU Tpa-
€KTOpUU;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-HCCIIe10BaTENb-
CKOH, IPOEKTHOW U COLUAJIbHON EATEIbHOCTH

OK 07

CopelicTBOBaTh COXpaHe-
HHUIO OKPYXKAIOIIEeH
cpenbl, pecypcocOepexe-
HUIO, IPUMEHAThH 3HAHUS
00 M3MEHCHUH KJIMMATa,
MIPUHIIMITBI OEPEKITMBOTO
IPOM3BOJICTBA,

- HE IPUHUMATh JACHCTBUSA, IPUHOCSIINE BPEL OKPY-
YKAOLIEN Cpeae;

- YMETh MPOTHO3UPOBATH HEOJIATOTPUSITHBIC DKOJIO-
TUYECKUE TOCIEJICTBUS MPEANPUHUMAEMBIX Jei-
CTBHH, IPeAOTBpAIIaTh UX;

- paCH_II/IpI/ITB OIIBIT OCATCIIBHOCTHU 3KOHOFH‘-I€CKOﬁ
HaIpaBJIEHHOCTH;

- YMETb ONEepUPOBATh MOHATUAMU: (QYHKIUS, HETIpephIBHAS (PYHKLIMS, IPOU3-
BOJIHAs, TIepBooOpa3Hasi, OMpe/e]IeHHbI UHTErpal, YMETh HAXOJUTh MPOU3-
BOOHBIC 3JICMCHTAPHBIX Q)YHKHPII;'I, HCITOJIB3YA CIIPAaBOYHBIC MaTCpHAJIbI; UCCIIC-
JIOBaTh B MPOCTEHIIMX ciay4yasx (yHKIUA HA MOHOTOHHOCTh, HAXOIHUTh
HanOOJIBbIIIE U HAMMEHBIITNE 3HAUYCHUS PYHKIIUIA; CTPOUTH IpaduKi MHOTOUJIE-
HOB C UCTIOJIb30BAaHUEM allllapaTa MaTeMaTUYECKOTO aHaIN3a; IPUMEHSTh PO-
W3BOJIHYIO TP pEIICHWH 3aJa4 Ha JABIDKEHHE, pemarh MPaKTHKO-
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3¢ peKTUBHO AEHCTBO-
BaTh B YPE3BBIYANHBIX
CUTYyaIHUIX

- pa3pabarbIBaTh IUIAH PEHICHUs MPOOJIEMBI C yue-
TOM aHaJIM3a UMEIOIINXCS MaTePUAIbHBIX U HEMaTe-
PHAIIBHBIX PECYPCOB;

- OCYILECTBIISATH IIEJICHANPABIICHHBIA MOUCK TIepe-
HOCa CPEJICTB U CIOCOOOB JIeHCTBUs B Mpodeccro-
HaJIbHYIO Cpeny;

- YyMeTb NEPEHOCUTHh 3HAHUS B MMO3HABATEIHHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIHHOCTH,

- MpeasiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJACH C
MO3UIIMK HOBHU3HBI, OPUTHHAIBHOCTH, MpaKTHUe-
CKOM 3HAYUMOCTH;

- J1aBaTh OLICHKY HOBBIM CHUTYyaIlMsIM, BHOCUTb KOp-
PEKTHBBI B J€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LM

OPUCHTHUPOBaHHBIC 3aJ]aud Ha HAWOOJBIIME W HAMMEHBIIME 3HAYCHHS, Ha
HAXO0XJICHUE MyTH, CKOPOCTH U yCKOPEHHUS;

- YMETh ONEPUPOBATH MOHITHSIMU: JIBH)KECHHE B IIPOCTPAHCTBE, MOJA00HBIC (-
T'YpBI B IPOCTPAHCTBE; UCIIOJIB30BATh OTHOIIICHUE TUIOMIA/ICH MOBEPXHOCTEH H
00BEMOB MOAOOHBIX (GUTYD MPH PEIICHUU 33]1aY;

- YMETh BBIYUCISITH TCOMETPHUYSCKHE BEIMYUHBI (IUTHMHA, YTOJ, IUIONIANb,
00BbeM, TUIOIIAIb TOBEPXHOCTH ), UCIIOJIB3YSI U3yUYeHHBIE (POPMYIIBI U METOIBI

1.5. KotuyecTBO 4acoB Ha 0CBOEHHMeE IPOrPAMMBbI AU CHHUILIMHBI:

O0BEM yueOHOI Harpy3ku cryaeHTa 334 Jaca, B TOM YHCIIE:
Harpy3ka BO B3aHMMOJICHCTBUH C IperoaBareneM - 324 yaca,

B TOM YHCIJIC:

- TeopeTudeckue 3aHATHs 96 yacos,
- NpaKkTHYeCcKHue 3aHATHS 228 4acoB.

Ox3amed: 10 yacos
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. Pedakuusi Ne 1
obLeobpasoBaTenbHOi AucumnanHbl Matematuka

. N3meHeHue Ne__ k3.
YcnosHoe obosHaveHve: PIT OM.07 10.02.05 KOHTRORBHBIA

2. CTPYKTYPA U COJIEP’)KAHUE OBILIEOBPA3OBATEJILHOI
JUCHUIINHBI

2.1. O0beM 0011e00pa3oBaTeIbHOM AMCUMIIIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThl Oobvem 6 uacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUTLINHBI 334
B T.4.

OcHOBHOE cojlep:KaHHe 278
TeopeTudeckoe o0ydeHue 98
MIPaKTUYECKHE 3aHATHS 180
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIePsKAHUE 56
BT. U.:

TeopeTudecKoe o0ydeHne 0
MPaKTUYECKHUE 3aHATUS 56
IMpomexxyTouHnasi arrecTanus (IK3aMeH)
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2. TemaTu4eckuii MJIaH U co/lep;KaHue 0011e00Pa30BaATEILHOM INCHUILINHBI «MaTeMaTuka

Couepmalme yqeﬁﬂoro MaTepuajia (OCHOBHOC Hu npod;eccnonaﬂbﬂo-opneﬂ-

HaumenoBaHue pa3jieJioB . O0bem | Popmupyemblie KOM-
o Tem THPOBaHHOE), 1a00paTOPHbIE U NPAKTHYECKHE 3aAHATHS, MIPUKJIATHOH MO- YACOB o —
AyJb (IpH HAJTHYUH)
1 2 3 4
Pasgeun 1. Beenenue 32
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJia 8
Uwucna v BBIYUCICHHS Harypanbnbie u nensie yucna. [I[puMeHenne npu3HaKkoB AEIUMOCTH LETbIX YH-
cen, HanOonbIHi oommmi nenutens (nanee - HOJl) u HanMeHbiee ooiee Kpat-
Hoe (nanee -HOK), octatkoB o Moyito, anroputma EBkinna juist pemenus 3a- 2
nad B 1enbix ynciax. OObBIKHOBEHHBIE U IECATUYHBIE TPOOH, OECKOHEUHBIE T1e-
puoandeckue Apoou. JlericTBUTeNbHBIE YKclia. PaioHanbHbIe 1 HppaluoHallb-
Hble uncaa. Moy IeHCTBUTENIBHOIO YHCIIa U €r0 CBOMCTBA.
IIpakTH4yeckoe 3aHsATHE:
ApudmeTndeckue omnepanuu ¢ IeHCTBUTENbHBIME yuciaMu. [IpeoOpazoBanus 6
qI/II)cnq())BLIX Bblpan(eHI/H‘/'I.p : g peoop OK 01, OK 02, OK
03, OK 04, OK 05
Tema 1.2 Copep:xanue yueOHOIro MaTepuaJa 8 OI,( 06 i i
Crenens ¢ nensM nokasza- | CreneHb ¢ 1eNbIM NokazareneM. CtanaapTHas ¢opma 3alucH JAeHCTBUTEILHOTO 4
teneM. Apudmernueckuil | yncia. ApudMETHIECKHI KOPEHb HATYPAILHON CTEIIEHH.
KOpPEHb HATypallbHOM cTe- | [IpaKkTHYECKOe 3aHsATHE:
MCHU Hcnonp3oBanne mMoaxoasiieit (opMbl 3alUCH TEHCTBUTEIIBHBIX YUCET IS Pellie- 4
HUS TPAKTHYECKUX 3a7ad W TMpecTaBlIeHus NaHHbIX. JlelicTBus ¢ apudmernye-
CKMMH KOPHSIMHU HaTypaJbHOUN CTETICHHU.
Tema 1.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 8
IIpouenTHeie Beruncnenus | Ilpakmuueckoe 3anamue:
B IIpo(heCCHOHANBHBIX 3a- | IIpoCThIC M CIIOKHBIC MPOIEHTHI. [IPOICHTHBIC BBHIYUCICHUS B MPO(ECCHOHAb- 8
Jadax HBIX 3aJ]a4ax
Tema 1.4 Copepxxanue y4yeOHOro MmarepuaJia 8
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Pewenue 3anau [Ipumenenne nqpodeit 1 MPOIEHTOB s PEHICHUS IPUKIIAJHBIX 33134 U3 Pa3Iud-
HBIX OTpaciieid 3HAHUN ¥ peaJIbHOM >KU3HH.

IIpakTH4yeckoe 3aHsATHE:

[TpubnnxKEHHBIE BBIYUCIICHHUS, [TPABUIIA OKPYTJICHUS, IPUKHUIKA U OLICHKA PE3yJIb- 4
TaTa BBIYMCICHHMN.
KontpoJbHas padora 2

Pasnea 2. [IpsiMble M IIJIOCKOCTH B IPOCTPaHCTBe. BeKTOpPBI M KOOPAMHATHI B IPOCTPAHCTBE. 42
Tema 2.1 Coaep:xxanue yueOHOIro MaTepuaJia 6
OcHOBHbIE IOHATHUS CTE- OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsimMasi, II0CKOCTh, IPOCTPAHCTBO.
peoMeTpun [TonsATHe 00 aKCHOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU: AaKCHOMBI CTEpPEO- 2
METPUHU U CIEJCTBUS U3 HUX.
IIpakTH4yeckoe 3aHsATHE:
B3aumHoe pacrosnoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, Tapal- 4
JIeJIbHBIE U CKpelMBaroIuecs npsimble. [Ipu3Haku cKpelnmBaommxcs NpsiMbIX.
Tema 2.2 Copepxanue yueOHOro MmarepuaJia 6
ITapannensHoCTh NpAMBIX, | [lapamienbHOCTh MPSMBIX M IMJIOCKOCTEH B IIPOCTPAHCTBE: MapajuieIbHbIE M-
IIPSIMOM U TUIOCKOCTH, MBI€ B IIPOCTPAHCTBE, NAPAJUIEIBbHOCTD TPEX NPAMBIX, TAPAJUIEIbHOCTD MPSIMON
IJI0CKOCTEN U TUI0CKOCTH. [1apanmienbHoCTh MPsIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: Mapa- 2
JIEJIbHBIE NPSIMBIE B TPOCTPAHCTBE, NAPAJUIEIbHOCTD TPEX NPSMBIX, TApAIIIEIIb-
HOCTb IPSIMOM M IIJIOCKOCTH.

IIpakTH4yeckoe 3aHATHE:

VYTIbl ¢ COHANpaBIeHHBIMU CTOPOHAMM, YTOJ MEX/Yy IPSIMBIMU B POCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajlleNbHbIE MNIOCKOCTH, CBOMCTBA Napaslieib-
HBIX MIockocTell. M300paxenue ¢puryp B napaiienbHoil mpoekuuu. [Ipocreiinme 4
IPOCTPaHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH: TETPAdIp, Napasliesenume, IocTpo-
enue ceueHuil. [lapamiensHoe W IEHTpalbHOE MPOEKTHUPOBAHUE, N300paXKeHHE
¢uryp. OcHOBHBIE CBOICTBA MAPAITICIFHOTO MPOSKTHPOBAHUSI.

Tema 2.3 Conep:kaHue y4eOHOIr0 MaTepuaJa 6
[lepneHaMKyIAPHOCTD NPSAMOM U MJIOCKOCTH: NEPIEHANKYIIIPHBIE IPSIMbIE B
IIPOCTPAHCTBE, NPAMBIE TAPAJUIEIbHBIE U IEPIEHANKYJIISIPHBIE K TUIOCKOCTH,

OK 01, OK 03,
OK 04, OK 07
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[lepneHuKyIApHOCTD
IPSIMBIX, IPSIMOU U IUIOC-
KOCTH, TNIOCKOCTEH

IPU3HAK NEPIEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOIL rep-
NEHAUKYJISIPHON TI0CKOCTH. OpTOroHaIbHOE IPOSKTUPOBAHUE.

IIpakTH4yeckoe 3aHsATHE:

VYTIIBl B IPOCTPAHCTBE: YTOJI MEXIY NPSAMOM U IUNIOCKOCTBIO, IBYTPaHHBIN YroJ,
JMHENHBIN yroj AByrpaHHoro yria. TpéxrpaHHblii © MHOTOTpaHHbIe YIuibl. CBOM-
CTBAa IUIOCKUX yTJIOB MHOTOTpaHHOro yria. CBONWCTBA IUNIOCKUX U ABYTPAHHBIX YT-
JIOB TPEXTPaHHOrO yria. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

Tema 2.4
[Iepnenpukymsip u
HakJIOHHad. Teopema o
Tpex MepHEeHINKYIsIpax

Coaep:xanue yueOHOIro MaTepHuaJia

[lepnenuKymsip U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MPSIMON 110 IJIOCKOCTH, MPOEKIHUs (PUrypbl Ha IIIOCKOCTh. llepnenauKysp-
HOCTb IIJIOCKOCTEH: MPU3HAK NEPIEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH.

IIpakTH4yeckoe 3aHATHE:
Teopema 0 TpEX nepneHAUKYJIApaAX.

Tema 2.5
[IpssMbleE M TUIOCKOCTH B
MIPAaKTUYECKUX 3a/1a4ax

Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue

Ilpakmuueckoe 3anamue:

B3auMHOe pacrionoxeHue npsaMsIX B IpocTpaHcTse. [lapanensHocTs psAMon U
IUIOCKOCTH, NapajuIeIbHOCTh IUIOCKOCTEH, NEPHEHAMKYJSIPHOCTh ILIOCKOCTEH.
PacnonoxxeHue npsiMbIX M INIOCKOCTEH B OKpYXKaroleM Mupe (IpupoJe, apXuTeK-
Type, TeXHuKe). Penienne npakTuKo-opueHTUPOBAaHHBIX 337124

Tema 2.6
BexTopsl 1 KOOpIUHATHI B
MIPOCTPAHCTBE

Conep:kaHue y4eGHOro MaTepuaJia

12

[IpsimoyrosipHas cucreMa KOOpAMHAT B TpocTpaHcTBe. KoopAMHATHI BEKTOpA.
ITonsATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBON BEKTOP, IJINHA HEHYJIEBOTO BEK-
TOPA, BEKTOPHI KOJUIMHEAPHBIE, COHAIIPABICHHBIE U IIPOTUBOIIOJIOKHO HaIIPaB-
JIEHHBIE BEKTOPBI. PaBeHCTBO BEKTOPOB. CBOMCTBA CIOKEHUS BEKTOPOB. CBOM-
CTBa YMHOKEHMS BEKTOpa Ha 4ncio. [IoHaTre KoMIuianapHble BEKTOpLL. [Ipu-
3HAK KOMILJIAHAPHOCTH TPEX BEKTOPOB. BekTophl B mpocTpancTBe. Onepanun
HaJ BeKkTopamu. BekTopHOE yMHOXKeHUE BEKTOPOB. CBOICTBA BEKTOPHOTO YMHO-
KCHHUSL.

IIpakTHYecKkoe 3aHATHE:
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CBs13b MEX/1y KOOpAMHAaTaMH BEKTOpPA U KOOPAWHATAMH TOYEK. YTOJ MEXY BEK-
topamu. CKaJsipHOE MIPOU3BEICHUE BEKTOPOB. J[€MCTBUS C BEKTOPAMMU: CIIOKEHUE
U BbIUUTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
yucino. [Ipasuio napamienenunena. Teopema o pa3inoXeHUH BEKTOpa MO TPEM He-
KOMIUTAaHapHBIM BeKkTOopaM. Pa3znoxeHue Bektopa no 6asucy. KoopanHatHo-Bek-
TOPHBIA METOJ MPU PEIICHUH F'€OMETPUUECKUX 3a4au.

KoutposanHas pagora 2
Pa3zpnen 3. Crenenn n kopHu. CTeneHHasi, NOKa3aTejbHas M Jorapupmudeckasi yHKUHMHU 76
Tema 3.1 Coaep:xxaHue y4eOHOIro MaTepuaJia 6
Crenennas ¢ynkuus, ee | CteneHHas QyHKIMS C HATYpaIbHBIM M IISJIBIM MMOKa3areseM. E€ cBoiicTBa u rpa- 5
CBOMCTBA. buk.

IIpakTH4yeckoe 3aHsATHE:
CrenenHas GyHKIUS C HaTypajlbHBIM U 1I€JIbIM NoKa3zareneM. E€ cBoiicTBa u rpa-

¢uxk. CoiicTBa u rpa)uk KOpHS N-O¥ CTENEeHU KaK PyHKIUN 0OpaTHON CTENeHH ¢ 4
HAaTypaAJIbHBIM IIOKA3aTEIIEM.
Tema 3.2 Copepxxanue yueOHOro MmarepuaJia 6
CaoiicTsa crenenu ¢ pauy- | CteneHb ¢ palMoHaIbHBIM oKa3arenem. CBoiicTBa crenenu. CTeneHs ¢ jieii-
OHAJIBHBIM U JIEUCTBUTENb- | CTBUTEIBHBIM IOKa3aTeleM. Apu(pMeTHIecKnii KOpEeHb HaTypallbHON CTETICHH U 2 OK 01, OK 02, OK
HBIM TOKa3aTejaeM €ro CBOMCTBA. 03, OK 05, OK 07
IIpakTH4yeckoe 3aHsATHE: 4
[IpeobpazoBaHue BBIPAKEHUH, COASPIKAIMX CTENCHH U KOPHH.
Tema 3.3 Coaep:xxkaHue y4eOHOIro MaTepuaJia 14
Pemenune ypaBuenuii 1 He- | ToxaecTBa U TOXKAECTBEHHbBIE TPe0Opa3oBaHus. Y paBHEHNE, KOPEHb YPaBHEHHUS.
PaBEHCTB PaBHOCHIIBHBIE YpaBHEHMS M YpaBHEHHsI-ClIeACTBUs. HepaBeHCTBO, penieHne He-
paBeHcTBa. MeTo nHTepBanoB. OCHOBHBIE METOIbI PELICHUS LENBIX U JPOOHO-
palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB. MHOTOUYJIEHBI OT OJTHON IEPEMEHHOM. 6

Jlenenne MHOro4jieHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousneHsl ¢
nenasiMu ko3¢ dunrentamu. Teopema Buera. MppannonanbHbie ypaBHEHUS.
Matpunua cuctemsl JIMHEWHBIX ypaBHEHUN. OnpeaenuTesb MaTpULbl 2X2, ero
TCOMETPUYECKHN CMBICI M CBOMCTBA, BBIYMCIICHUE €T0 3HAYCHHUs], TPUMECHEHUE
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3K3. KOHTPOSbHbII

ONPEICTUTEIS IJIs1 PEIICHUS] CUCTEMbI TUHEHHBIX ypaBHeHU. CrucTteMa u coBo-
KYITHOCTb YpaBHEHUI U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBbI-CIIE/I-
ctBUsl. PaBHOCHIIbHBIE HEpaBEHCTBA. Y paBHEHUSI, HEPABEHCTBA M CHCTEMBI C T1a-
pameTpami.

IIpakTH4yeckoe 3aHsATHE:

OcHOBHBIE METOBI PELLIEHUS UPPALIMOHATIBHBIX YPaBHEHUNH. OCHOBHBIE METOBI
peleHuss UPPALMOHAIBHBIX HEPABEHCTB.

Pemenue cuctem JIMHENHBIX ypaBHEHUH. Pelienne npukiaaubix 3a1a4 ¢ oMo-
LIbI0 CUCTEMBI JINHEMHBIX YpaBHEHM. McciienoBanne MoCTpOEHHON MOJIEIH C
IIOMOILBIO MAaTpHIL U ornpenenuTenel. ['paduueckne MeTobl pellieHHs ypaBHe-
HUM 1 HepaBeHCTB. ['paduueckre MeTO bl pelIeHus 3a/1a4 ¢ HapaMeTpamH.
ITocTpoeHre MaTeMaTUYEeCKUX MOJENIEH peaabHOM CUTYalUH C IIOMOILBIO ypaB-
HEHUU 1 HepaBeHCTB. [I[puMeHeHne ypaBHEHNH U HEPABEHCTB K PELICHUIO MaTe-
MaTHYEeCKHX 3a7a4 U 33Ja4 U3 pa3IMUHbIX 00JacTell HAyKu U peabHOM JKU3HH,
MHTEPIPETALMS OJYYEHHBIX PE3YyJIbTATOB.

Tema 3.4
OyHKIMY U TpaduKH

Coaep:xanue yueOHOro MaTepuaJia

18

@yHK1M, criocoOsl 3aganus GyHkiun. ['padpuk pyHkuny. @yHKIMOHANIBHbIE 3a-
BUCUMOCTH B peabHbIX Ipolieccax U siBeHusX. I paduku peasbHbIX 3aBUCUMO-
creit. JIuneitHas, KkBaipaTUIHas U ApoOHO-TMHEHHAs GyHKIuH. B3anmHo 0bpat-
Hble pyHKIUU. OONacTh onpeaAeaeHus U MHOXKECTBO 3HaueHU GpyHkuuu. Hymu
¢ynxun. [IpomexxyTku 3HaKONOCTOSIHCTBA. YETHBIE N HEeu€THBIE pyHKuMU. [e-
puoanyeckue QyHKIHH. [IpoMexyTKn MOHOTOHHOCTH (DYHKIIMUA. MaKCUMYyMBbI U
MUHUMYMBI QyHKIUN. Hanbombiiee n HauMeHblliee 3Ha4eHne pyHKIUU Ha Ipo-
MEXYTKE.

IIpakTH4yeckoe 3aHsATHE:

DneMeHTapHOe UCCIIeIOBaHUE U TOCTpoeHHe ux rpaduxos. Kommosuius GyHK-
nuid. ['padux kommosunmu GyHkiui. ['eomerpudeckrne o0passl ypaBHEHUH U He-
PaBEHCTB Ha KOOPAMHATHOM IIIOCKOCTH. DJIeMEHTapHbIe PeoOpazoBaHus rpa-
¢dbuxoB ¢pynknuid. Mcronp3zoBanue rpa@ukoB GyHKITUHN 11 UCCIEIOBaAHUS

10
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3K3. KOHTPOSbHbII

IIPOLIECCOB U 3aBUCUMOCTEHN, KOTOPBIE BO3HUKAIOT IIPU PELLEHUH 3a/1a4 U3 APYy-
I'MX Y4eOHBIX NIPEIMETOB U peallbHON KU3HH.

KonTpoJsbHas padora

Tema 3.5
[TokazarenpHast QyHKIWMS,
€€ CBOMCTBa

Coaep:xanue yueOHOIro MaTepuaJia

[NokazatenpHast ¢yHkimsa, e€ cBoiicTBa U rpaduk. [lokazaTenpHble ypaBHEHHUS.
Iloka3aTenbHbIE HEPABEHCTBA.

IIpakTH4yeckoe 3aHATHE:

OcHOBHBIE METO/BI PELLIEHUS TOKA3aTENbHbIX YpaBHEHNH. OCHOBHBIE METO/IbI
peleHus 0Ka3aTeIbHbIX HEPABEHCTB.

ITpuMmeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHX 3a-
Jlad ¥ 3a]a4 U3 pa3anyuHbIX 00JacTel HayKU M peayIbHOM JKU3HH.

Tema 3.6
Jlorapudm yucia

Coaep:xanue yueOHOro MaTepHaJia

Jlorapugm uncna. CpoiicTBa norapudma. JlecaTuynble U HaTypajbHbIE JOra-
pubMBI.

IIpakTH4yeckoe 3aHATHE:
[Ipeobpa3oBaHue BbIpaX€HUI, COAEpKALIUX JIOTaPUPMBI.

Tema 3.7
Jlorapudmuueckass (QyHK-
1S, €€ CBOMCTBA.

Coaep:xanue yueOHOIro MaTepuaJia

[TokazarenpHas u snorapupmudeckas GyHKIUHU, UX CBOMcTBa U rpaduku. Jlora-
pudmuueckue ypasueHus. Jlorapudmuyeckre HepaBeHCTBA.

IIpakTH4eckoe 3aHATHE:

OCHOBHBIE METO/IbI pelIeHus JorapupMUIecKux ypaBHeHHH. OCHOBHBIE METOIbI
pelieHus JorapuMUIECKUX HEPaBEHCTB.

OcCHOBHBIE METOBI PELLIEHUSI CUCTEM U COBOKYITHOCTEN PAllMOHAJIBHBIX, UppaLH-
OHAJIbHBIX, MIOKA3aTeNbHBIX U JIOTapu(pMUUECKIX ypaBHEHUH. Vcnionb3oBaHue
rpaduKoB QYHKUUH IS pellieHUs ypaBHEHUH.

IIpuMeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a-
Jlad ¥ 3a/1a4 U3 PA3JIMYHbIX 00JIacTel HAYKU U pealbHOW JKHU3HH.

Tema 3.8
Jlorapugmsl B mpupoae H
TEXHHKE

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue

Hpakmulteacoe 3anamue:
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3K3. KOHTPOSbHbII

[Ipumenenwue norapudma. Jlorapudmudeckas crnupans B npupozae. Ee maremaTn-
YECKUE CBOWMCTBA

Pa3nen 4. Tpuronomerpus 30
Tema 4.1 Coaep:xanue yueOHOIro MaTepuaJia 6
Tpuronomerpuyeckue Tpuronomerpuveckas OKpy>KHOCTb, OIIPEIeSICHIE TPUTOHOMETPUYECKHIX (PYHK-
(yHKIIMY IPOU3BOJBHOIO | Uit uncioBoro aprymenTa. CHHYC, KOCHHYC, TAHICHC, KOTAHI'€HC YHCIIOBOTO ap-
yria, yucia rymenTa. KommiekcHble yncna. Anredpandeckas 1 TPUTOHOMETPUYECKAs 2

(dopMBbl 3aIICH KOMIUIEKCHOTO Ynciia. ApupMeTHuyecKre ornepannun ¢ KOMIUIEKC-

HBbIMU yKcliaMu. 1300pakeHre KOMIUIEKCHBIX YUCENl HA KOOPAMHATHOM MJIOCKO-

ctu. Popmyisia Myaspa. KopHu n-oif creneHy U3 KOMIIJIEKCHOT'O YUCIIa.

IIpakTH4yeckoe 3aHsATHE:

3HaKM CHUHYCa, KOCHHYCA, TAHI'€HCA U KOTAHT'€HCa 10 YEeTBEPTAM. 3aBUCUMOCTh

MEXJly CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHT€HCOM OJTHOTO U TOT'O )K€ yrJa. 4

[TprMeHeHrne KOMIUIEKCHBIX YUCeN I pelieHNs GU3NIECKUX U TEOMETPUUYECKUX

3a]a4.
Tema 4.2 Copepxanue yueOHOro MmarepuaJia 6
OcHOBHBIE TPUTOHOMETPH- | [IpeoOpa3oBaHKHe TPUTOHOMETPUUECKUX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPH- 5
YECKHUE TOXKIECTBA yeckue GopMyIibl.

IIpakTH4yeckoe 3aHATHE:

[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BhIpaskeHni. CuHyc, KOocu- 4

HYC, TAHT'€HC ¥ KOTAHI€HC YTJIOB L U - 0.
Tema 4.3 Coaep:xxkaHue y4eOHOIro MaTepuaJia 6
Tpuronomerpuyeckue Tpuronomerpudeckue QyHKIMHU, UX CBOMCTBA U IpaUKH. 2
(Gynkoun, mx cBoiicTBa u | [IpakTHYECKOE 3aHATHE: 4
rpaQuKu CoiicTBa u rpaduku QyHKIMA y =Ccos X, Yy =sin X, y =tg X, y =ctg X
Tema 4.4 Coaep:xxkaHue y4eOHOIro MaTepuaJia 4
OGpaTHble TPUTOHOMETPH- | APKCHHYC, aPKKOCHHYC, QDKTAHT€HC YHCIOBOTO apryMEHTa. 2
yeckue QyHKIHUU IIpakTHyeckoe 3aHsITHE:

2

DopMyJIbl U PUMEPHI UCTIOIB30BAHUS OOPATHBIX TPUTOHOMETPUYECKUX (DYHK-
UH.

OK 01, OK 02, OK
03, OK 04, OK 05
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Tema 4.5 Tpuronomerpu- | Conep:kanue y4e0HOro MaTrepuajia 8
YEeCKUE ypPaBHEHHs U Hepa- | PemieHue TpuroHoMeTpudeckux ypaBHeHU. OTOOp KOpHEH TpUTrOHOMETpHYE-
BEHCTBA CKHMX YPAaBHEHUH C IIOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH. Penienue tpu- 2
TOHOMETPUYECKUX HEPABEHCTB.
IIpakTH4yeckoe 3aHsATHE:
[TprMepsl TPUrOHOMETPUUYECKUX HEPABEHCTB. [IpuMeHeHue ypaBHEHU, CUCTEM 4
Y HEPaBEHCTB K PEILICHUI0 MaTEMaTUUECKUX 3aa4 U 3a7a4d U3 pa3IMuHbIX 00J1a-
CTEH HAYKU U PEaJIbHOU )KU3HU.
KoutposanHas pagora 2
Paznea 5. Hauyayia MmareMaTH4ecKOro aHajIns3a 52
Tema 5.1 Coaep:xxaHue y4eOHOIro MaTepuaJia 6
IlocnenoBarensHOCTH [TocnenoBarenbHOCTH, CIOCOOBI 3aaHMsI TTOCIEI0BaTeNbHOCTEN. MeTo Mate-
MaTH4ECKON MHAYKIMHA. MOHOTOHHBIE U OTPaHMUYEHHBIE NIOCIIEA0BATENBHOCTH.
Hcropust BO3HUKHOBEHUSI MaTEMATUYECKOT0 aHAJIM3a KaK aHalln3a OECKOHEYHO
MaJbIX. ApudmeTndeckas u reoMmeTpudeckas nporpeccuu. beckoneuno yobiBa- 2
Iol1as reomeTpuueckas nporpeccus. Cymma 6€CKOHEUHO yObIBaroIIel reoMeT-
prYeCcKoi porpeccuu. JINHEWHBIN U SKCITOHEHIMAIbHBIN pocT. Yucno e. op-
MyJIa CJIO>KHBIX ITPOLIEHTOB. OK 01, OK 03, OK
IIpakTH4yeckoe 3aHATHE: 04, OK 06, OK 07
Hcnonp30BaHne NpOrpeccu Ui pelieHus pealbHbIX 3a/1a4 MPUKIIaJHOTO Xapak- 4
Tepa.
Tema 5.2 Coaep:xxkaHue y4eOHOIro MaTepuaJia 6
IlonsTe o HENpPEpBIBHO- HenpepoiBable pyHKIMN 1 UX cBoiicTBa. Touku pa3pbiBa. ACUMIITOTHI IpauKOB
CTH (PYHKIIHH. ¢bynkuii. CBoiicTBa pyHKUIMI HENPEPBIBHBIX HA OTpe3ke. MeTo ] HHTepBaIoB 2
JUIsI pEIIEHUs] HEPABEHCTB.
IIpakTH4yeckoe 3aHsATHE: 4
[IpumMeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKIMHN JJIsl peIICHHs 3a1a4.
Tema 5.3 Conep:kaHue y4eOHOIr0 MaTepuaJa 8
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[TonsiTHE TPOU3BOIHOM.

[lepBas u BTOpas npousBoaHblie GyHKIUU. OnpeneneHne, TeOMETPUUECKUI 1

(bU3UYECKU CMBICI TPOU3BOIHON. Y paBHEHHE KacaTeIbHOM K TpaduKy QyHK- 2
117078
IIpakTH4yeckoe 3aHsITHE:
[IpousBoanbie 3nemMenHTapHbIX (yHKIHA. [Ipon3BogHAs CyMMBI, IPOU3BENCHHUS, 6
YaCTHOI'O M KOMIO3MIIMU (PYHKLUH.
Tema 5.4 Coaep:xxaHue yueOHOIro MaTepHuaJia 10
HccnenoBanue ¢yHkuuil u | [lpumeHeHre MpOU3BOAHON K UCCIACIOBAHHIO (PYHKIIMIA HA MOHOTOHHOCTh M 9KC-
MOCTPOCHHE TPAPHKOB TpemyMbl. Haxoxx/ieHue HanOoJbIIero 1 HAaMMEHbBIIET0 3HaYeHU HeNpepbIBHOMN 4
(YHKLIHHU Ha OTPE3Ke.
IIpakTH4yeckoe 3aHsATHE:
ITpuMmeHeHne IPOU3BOIHOM AJI1 HAXOKIAEHHUS HAWIYYILEro pelIeHNs B IPUKIIAI- 6
HBIX 3ajlayax, /Ul ONpEIENICHUs CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOTO
bopMys0i uiH rpaduKoM.
Tema 5.5 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 8
Haxoxnenue ontumMans- Ilpakmuueckoe 3anamue:
HOTO pe3ynbTara ¢ moMo- | Hanmenbiiee 1 HanOoJipliee 3HaueHue QyHKIUU 8
LIbI0 IPOU3BOJHON B IIPAK-
TUYECKHUX 3a/1ayax
Tema 5.6 Copepxxanue yueOHOro MmarepuaJia 6
ITepBooOpasHas Gynkuun | ITepooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX. 2
IIpakTH4yeckoe 3aHsATHE:
[lepBooOpa3ubie >nemeHTapHbIX QyHKIUH. [IpaBuna HaxoxaeHUs nepBooOpas-
HbIX. [Ipumeps! pemennii nudepennmanbHbIX ypaBHeHHH. MaTemMaTuyeckoe Mo- 4
JIeTUPOBAHKUE PEATbHBIX MPOILECCOB C MOMOIIBI0 TU(epeHIINaTbHBIX YpaBHE-
HUM.
Tema 5.7 Copepxxanue y4yeOHOro MmarepuaJia 8
Nurterpan. ['eomeTprudeckuii CMbICI MHTErpaa. 2
IIpakTHyecKoe 3aHsATHE: 4
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3K3. KOHTPOSbHbII

[lomane KpUBOIMHEHHOM
Tpanenuu. Popmyina Hero-
ToHa — JleiiOHuIa

Brrancnenue onpenenéHnoro naterpaia no gopmyine Herorona-Jleouauna. [pu-
MCHEHHE MHTEeTpaa Uil HaX0XKICHHUS IJIO0IIaAeH IIOCKUX (GUryp u 00bEMOB reo-
METPHUYECKUX TEIL

KontpoJbHas padora 2
Pasnesn 6. MHOrorpaHHHMKH M TeJla BpallleHust 50
Tema 6.1 Coaep:xanue yueOHOro MaTepHuaJia 10
MHororpanHuku Buasl MHOrOrpaHHUKOB, pa3BEPTKa MHoOrorpaHHuka. I[Ipusma: n-yromnpHas
pu3Ma, psiMast ¥ HaKJIOHHAs IPU3Mbl, 00KOBasi M MOJIHAsI HOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsaMOyroJibHbIM NapauIeNIeNUNE] U ero cpoiictBa. Kparyaii- 4
1IMe IIyTH Ha IIOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa. IIpocTpancTeen-
Has Teopema Iludaropa. [Tupamuna: n-yronpHas nupamujia, paBuiIbHas U yce-
yéHHas nupamMubl. CBoiicTBa pédep M OOKOBBIX IpaHel MPaBUIIbHOW MUPAMUJIBIL.
IIpakTH4yeckoe 3aHsATHE:
Beruucrienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, TMaroHasiu, yribl. 6
Pemrenue 3a1a4 Ha NOCTPOEHUE TPU3MBI, TAPAJUICIICTIMIIENA, THPAMUBL.
Tema 6.2 Copepxxanue yueOHOro MmarepuaJia 6 OK 01. OK 04
[TpaBunbHble  MHOTOrpan- | [IpaBHiabHBIE MHOTOTPAaHHUKH: TpaBHIbHAS NMpU3Ma M MpaBWIbHAs MHUPaMUA, OK 0 6’ OK 07’
HUKH IpaBWJIbHAs TPEyrojibHas MMpaMua U MpaBUWIbHbIN TeTpasp, ky0. [Ipencrasie- 2 ’
HUE O IPABWJIBHBIX MHOTOTPAHHUKAX: OKTadp, TOJAEKAdP U UKOCAIP.
IIpakTH4yeckoe 3aHsATHE: 4
Ceuenus npu3Mbl U IHPaMUJIbL.
Tema 6.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 8
Hunuuap, KoHycC, map u Ilpakmuueckoe 3anamue:
UX CeYEHUS [TonsiTyst: UMAMHAPUYECKas TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, chepuue-
CKasi IOBEPXHOCTh, 0Opa3yrolue nopepxHocret. Tena BpauieHus: HUIMHAP, KO-
HYC, yCceu€HHBIN KOHYC, cdepa, map. BzanmHoe pacnonoxxenue chepsl U Mmioc- 8

KOCTH, KacaTeJbHas MIOCKOCTh K chepe. M300parkeHue Ten BpaleHus Ha II0c-
kocth. Pa3Béprka mummHapa u konyca. CummeTpust ceps U mapa.
HOCTpOGHI/Ie ceueHuu MHOT'OT'PAaHHUKOB U TCJI BpAIICHUA: CCUCHUS HUJIMHAPA
(mapayuIeIbHO ¥ MEPIEHANKYIISIPHO OCH), CEYSHUs KOHYCca (TMapauiesibHOe
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3K3. KOHTPOSbHbII

OCHOBAHHUIO U MPOXO/ISIIEE Yepe3 BEPIIMHY ), CEUCHUS 11apa, METO/Ibl TOCTpOe-
HUS CEUEHUI: METO/I CJIEZIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHMUS, METO]] ITepe-
HOCA CEKYIIEH NIIOCKOCTH.

TeMma 6.4
OO0BEeMBI ¥ IUIOLIAIH I10-
BEPXHOCTEH Tell

Coaep:xxanue yueOHOro MaTepuaJia

[Tnomraae OOKOBOM MOBEPXHOCTH U IMOJTHON TOBEPXHOCTH MPSMOM MPU3MBI, 110~
1a/1b OCHOBAaHUM, TeoOpeMa 0 OOKOBOM IMMOBEPXHOCTH MPsAMOM Tpu3Mebl. [Lomanp
OOKOBOI MOBEPXHOCTH ¥ MOBEPXHOCTH MPABWIILHON MTUPaMUJIbI, TEOpEMa O TUI0-
nraau yceu€HHon nupamuipl. O66EM. OcHOBHBIE CBOMCTBa 00bEMOB Tei. Teo-
peMa 06 00bEME MPSIMOYTOJILHOTO MApaJUIeIeNUNeaa U CISACTBUS U3 HEE.

IIpakTH4yeckoe 3aHsITHE:

Brruncnenue >51eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yribsl. CooTHOIIIE-
HUS MEXKIY TUIOIIaIIMU TTOBEpXHOCTEH, 00béMaMu oJ00HBIX Ten. OOBEM mps-
MOM M HaKJIOHHOW MPU3MBI, IIMIIMHIPA, TUPaMUJIbl U KoHyca. O0bEM 11apa U mia-
pOBOTO CETMEHTA.

Tema 6.5
IIpumepsl cumMMeTpuil B
npodeccun

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue

Ilpakmuueckoe 3anamue:

CummeTpusi B TPOCTPAHCTBE. DJIEMEHTH CHMMETPUU TTPaBUIILHBIX MHOTOT'PAH-
HUKOB. CUMMETpHS B IPAaBUIILHOM MHOTOIPaHHUKE: CUMMETPUS NTapajlieenu-
nesia, CAMMETPUS MPABUIIBLHBIX TPU3M, CAMMETPUS IPABUIBHON MUPAMUJIBI.
JBuxenust npoctpancTBa. OtoOpaskenus. J[BrkeHus u paBeHcTBO Guryp. O6-
[IM€e CBOMCTBA JBM>KEHUI. BUIbI IBMKEHMI: TapajlieNIbHbIN IEPEHOC, IEHTPAJIb-
Hasi CAMMETPHUS, 3epKabHass CHMMETpHSI, TOBOPOT BOKPYT Ipsimoit. [Ipeobpaso-
BaHus1 mojoowmst. [Ipsmas u cdepa Ditnepa.

Tema 6.6
Tena BpameHus

Coaep:xxanue yueOHOIro MaTepuaJia

KoMOuHarmu ten BpalieHus: ¥ MHOTOrpaHHUKOB. [Ipru3ma, BlincaHHas B ITH-
JIMHJIP, OTIMCaHHAsT OKOJIO IIITHHpa. [lepeceuenne cdeprl u mapa ¢ miocKo-
cthio. Kacanue mapa u cepsl IockocThio. [IoHsATHE MHOTOTPaHHUKA, OTIMCAH-
HOTO OKOJIO chepbl, Chephl, BINCAHHOW B MHOTOTPAHHUK WJIH TEJIO BPAILICHHSL.

IIpakTH4yeckoe 3aHATHE:
CooTHolIeHUs] MEKIY TUIOMAAIMU TOBEPXHOCTEH, 00bEMaMu MOAOOHBIX Tell.
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N3mereHue No__

Jinct 34 n3 28

3K3. KOHTPOSbHbII

nosHo# BepositHocTu. Popmyna baiieca. HezaBucumblie coObITHS.

Tema 6.7 Copnepxxanue yyeOHOro MmarepuaJia 8
OOBEMBI U IIJIOIIAIH TEI [Tnomanp MOBEpXHOCTH LMIMHPA, KOHYCa, Iuommaas chepsl 1 e€ yacteid. Ilogo-
BpallleHUs 6ue B mpoctpancTee. OTHOIIEHHE 00BEMOB, TUIOMIACH MOBEPXHOCTEH 10100~ 2
HbIX uryp. [IpeobpazoBanue mo100us1, TOMOTETHS.
IIpakTH4yeckoe 3aHsATHE:
Pemienue 3a1au Ha Hax0X/1eHUsI 0OBEMOB Tell BpallleHHs. Pemenue 3agad Ha 4
IJIOCKOCTH C UCII0JIb30BAHUEM CTEPEOMETPHUECKUX METOJIOB.
KontpoJbHas padora 2
Pa3zpnen 7. MHoKeCcTBA U JIOTHKA 6
Tema 7.1 Coaep:xxanue yueOHOIro MaTepHuaJia 6
OcHOBHBIE TOHATUS MHO- | MHOXKECTBO, ONEpaliiy HaJl MHOXKECTBaMH U UX cBoiicTBa. OmnpeienieHue, Teo-
KECTB €Ma, CBOMCTBO MaTeMaTH4YeCKOro 00beKTa, CIEICTBUE, TOKA3aTENbCTBO, PABHO- 2
I(?I/IJ'IBI,-IBIG ypaBHCHHUSL. ’ , P OK 02, (3;( 03, OK
IIpakTH4yeckoe 3aHsATHE:
[TpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammapara A ONHCAHMs pealbHBIX 4
IIPOLIECCOB U ABJIEHUH, IPU PELLICHUH 33]1a4 U3 IPYTUX Y4eOHbIX peameToB. ua-
rpaMMsbl Diniepa-Benna.
Pa3znen 8. BeposiTHOCTB M CTATHCTHKA 46
Tema 8.1 Copepxxanue yyeOHOro MmarepuaJia 6
CoObITHE, BEPOATHOCTB CO- | ['pad), cBsa3HbIN rpad), myTH B rpade: UKL U nend. CTeneHb (BaJICHTHOCTD)
OBITHSL. BepinHbI. CiiyyaiiHble SKCIIEpUMEHTHI (OTIBITHI) U Cly4yaifHble cOOBITHS. DIle- 2
MEHTapHBIE COOBITUS (HUCXOJIBI).
IIpakTH4yeckoe 3aHATHE: } OK 02, OK 03, OK 05
I'padbr Ha miockoctu. lepeBbs. BepositTHOoCTh ciyuaiiHoro coositus. biuzocts 4
Y4aCTOTHI M BEPOSTHOCTH COOBITHH. CitydaifHble ONBITH C PABHOBO3MOKHBIMU 3JI€-
MEHTApHBIMH COOBITHSIMHU.
Tema 8.2 Copnepxxanue yuyeOHOro MmarepuaJia 6
Onepanun Hax coObITusAMH | Oriepaliy HaJl COOBITHSIMU: TIepeceueHre, 00beIHHEHUE, TPOTHBOIMOIOKHBIC
cobpiTus. Jlnarpammel Diinepa. [lepeBo ciydaitHoro skcnepumenTa. ®opmyna 2
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[oHCKO#M
NONHTEXHAYECKAI
Konneax

3K3. KOHTPOSbHbII

bunapHbIii ciyyaiiHblil ONBIT (MCHIBITAHUE), yCIIEX U HeyAaua. HezaBucumele uc-
nelTanusd. Cepysi HE3aBUCUMBIX MCIIBITAHUM 10 ITepBoro ycnexa. llepecranoBku
U QaxkTopHal.

IIpakTH4yeckoe 3aHsITHE:

DopMmyIia CII0KEHUS BEPOSITHOCTEN. Y CII0BHASI BEPOSITHOCTh. Y MHOYKEHHE BEPO-
arHoctell. Yucno couetanuii. Tpeyronbpauk [lackans. @opmyna 6unoma Horo-

TOHA. 4
Cepus HezaBUCUMBIX HcTibITaHUH bepHyuu. City4aiiHblii BHIOOP 13 KOHEYHOH CO-
BOKYITHOCTH.
Tema 8.3 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 10
BepositHoCcTh B ipodeccu- | Ilpakmuueckoe 3anamue:
OHAJIBHBIX 3a7ja4ax OTHOCHUTENIBHASA YacTOTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTUYECKOE 10
omnpezeneHue BeposiTHocTU. O1ieHKa BEpOSITHOCTU COOBITHS
Tema 8.4 Copepxanue yuyeOHOro MmarepuaJia 8
Cnyuaiinas BennunHa u e€ | CiiyuaiiHas BeiquurnHa. PactipeneneHue BeposTHOCTeH. [luarpaMma pacrpesene-
YHCIJIOBBIE XapaKTEPH- Hus. Onepanuu Hal CIly4aiHBIMM BeJIMYMHAMU. buHapHas ciydaliHas BEJIMYUHA.
CTUKU CoBMecTHOE pacripesiesieHue IBYX clydyailHbIX BelnuuH. He3aBucumslie ciyydaii-
Hbl€ BeJIMUMHBL. MaTemMaTHuecKoe 0)KUIaHue caydaiHOM BeITMUnHbI (pacmpee- 4

nenusi). Matematuueckoe oxxuiaHnue OMHapHOW cily4aifHOM BennuuHbl. Marema-
TUYECKOE O’KUJIAHUE CYMMBI CIIy4aliHbIX BEIUYMH. MaTeMaTudeckoe 0XKuaaHue
T€OMETPUUYECKOT0 U OWHOMHUAIBLHOTO PACTIPEETICHHUH.

IIpakTH4yeckoe 3aHATHE:

[Tpumepsl pacnipeeneHui, B TOM YHciie reoMeTpruueckoe u onHoMuanbHoe. [Ipu-
Mepbl IPUMEHEHHsI MaTeMaTHUYeCKOro OXKUJaHus (cTpaxoBaHue, jgotepes). [uc-
nepcus U CTaHAApTHOE OTKJIIOHEHHE CIy4yallHOW BETMYMHBI (pacrpezieseHus).
Hucnepcust OuHapHOW cinyvaifHOl BennuuHbI. MaremaTnyeckoe 0XHuJaHue Ipo-
M3BENICHUS U JUCIEPCUsl CYMMBI HE3aBUCUMBIX CIy4YailHbIX BeJM4YuH. Jlucnepcus
U CTaHJIapPTHOE OTKJIOHEHHE OMHOMUAIBHOTO pacnpeeneHus. Jucnepcus u cTan-
JAPTHOE OTKJIOHEHNE T€OMETPUYECKOTO PACIPEECIICHHUS.

Tema 8.5 Conep:kaHue y4eOHOT0 MaTepuaJia 6
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3K3. KOHTPOSbHbII

3amayn MaTeMaTUYECKOH
CTAaTUCTUKHA

Hepasencto YeOniména. Teopema Uebnimena. Teopema bepryium. 3akon
OoutbInX Yrcelsl. BeIOOpOYHBIH METOT HCCliefoBaHni. BhiOOpoUHbIe XapakTepH-
CTHUKHU.

IIpakTH4yeckoe 3aHsITHE:

[Ipumepsb! HenpephIBHBIX Cy4YailHBIX BEIUYMH. 3a7auu, IPUBOASILINE K HOPMaJlb-
HOMY pactpeneneHuio. OlleHUBaHHE BEPOATHOCTH COOBITHS MO BBIOOPOUHBIM
naHHbIM. [IpoBepka mpoCcTeNIMX r'MIOTE3 C MOMOIIBI M3YUYECHHBIX pacipeiesne-
HUU.

TeMma 8.6
HenpepbiBHbIE Ccy4aifHbIC
BCJIMYUHBI.

Conep:xxanue yueOHOIro MaTepuaJa

HenpepsiBHble ciiyyalinble BelU4UHbL. [Ipumepsl. @yHKIKS JIOTHOCTU BEPOSIT-
HOCTHU pacnpezaeneHus. PaBHOMEpHOe pacrpeneneHne u ero ceormcrpa. OyHKIus
TUIOTHOCTH BEPOSATHOCTH MOKA3aTeIbHOTO pacnpeaeneHus, QYHKIHS MIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO pactpezaesieHus. OyHKIUs UIOTHOCTH M CBOWCTBA
HOPMAJIBHOT'O PACIIPEACIICHUS.

IIpakTH4yeckoe 3aHsATHE:

HenpepriBHble ciyuaiinbple BenuuuHsbl. [IpuMepsl. 3agaun, npuBoIsALIME K MTOKA-
3aTeIbHOMY pacIpeIeNIeHUI0. 3ajauu, IPUBOIAIINE K HOPMAJIbHOMY paclpeene-
HUIO.

Tema 8.7
JInneniHOE TIPOrpPaMMHPO-
BAaHME

Conep:kaHue y4eGHOr0 MaTepHuasia

[TocnenoBaTeabHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUH. 3a1aun, IPUBOIS-
e K pacnpenenenuto [lyaccona. Koapuanus qByx ciaydaiiHbIX BenndnH. Ko-
3¢ PuIMeHT JuHeHoi koppensiiui. CoBMecTHbIE HAOIIOIEHHS IBYX BEJIMUMH.

IIpakTHyeckoe 3aHsATHE:

Br16opounslii koagduuueHT koppensuun. Pazniuune Mexay TUHEHHOM CBA3bIO U
MIPUYMHHO-CIEACTBEHHON CBA3BIO. JIMHEHHas perpeccrs, METOJ HauMEHBIINX
KBaJpaToOB.

KonTpoasnas padora

IIpomexxyTouHasi arrecTanus (JK3aMeH)

10

Bcero:

334
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3. VCJIOBUSI PEAJIM3ALIAM IPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JTACIHATITAHBI
3.1. Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PUAJIBHO-TCEXHUYCCKOMY oﬁecneqeﬂmo

Peammzanms JUCHUITIIMHBI Tpe6yeT HaJIM4UA KaOMHEeTa MaTEMATHKH,

O6opynoBanne kabuHeTa!

110CaI0YHbIE MECTA 110 KOJINYECTBY 00yUaroIUXCs;
pabouee MeCTO IpenoaBaTels;

MapKepHast J0CKa;

y4eOHO-MEeToIuuecKoe oOecrieueHue.

TexHuueckue cpeacTtBa 06y‘ICHI/I${Z

- KOMIIBIOTEP C JUIIEH3MOHHBIM IIPOTPAMMHBIM 00€CIIeYeHNEM, HMEIOIITIM BBIX0]] B IHTEpHET;
- MyJbTUMEUA IIPOECKTOP;

- IIPUHTED;

- IporpaMMHoOe o0OecrieueHre o0ero u npo(ecCUOHaNbHOr0 Ha3HAYEHUS.

3.2. UudopmannonHoe odecriedeHue 00ydeHust

Jis peanu3anuu mporpammbl OMOIMOTEYHBIH (QOHA 00pa30BaTENbHOM OpraHU3aLUU

MMeEeT IICYaTHBIC W/UIN QJICKTPOHHBIC O6pa3OBaTeJ'ILHBIe u I/IH(l)OpMaI_H/IOHHHe PeCYpPCHI,

PCKOMCEHAOBAHHBIC IJIsSI UCIIOJIB30BAHUA B O6pa3OBaTeJ'ILHOM nponecce, He CTapui€e IATH JICT €

MOMCHTA U3 JaHU.

Ilepeuensb yueOHbIX n3aannii, UnTepHET-pecypcos

OcHOBHBIC MCTOYHUKHU:

1.

Anumos LI A. u 1p. MaremaTuka: anredpa 1 Hadyajaa MaTeMaTHYECKOro aHAJIN3a, TeOMeT-
pus. Anrebpa W Havyala MaTeMaTH4YecKoro aHanu3a (0a3oBBIH U yriIyOJEHHBIH
ypoBHH).10—11 xmaccer. — M., 2019.

Atanacssa JI.C., byty3oB B.®., Kanomues C.b. u ap. MatemaTtuka: anreOpa u Hayana mMa-
TeMaTuueckoro aHanuza. ['eomerpusa. ['eomerpust (0a30BbIif M YriTyOJIeHHBIH YPOBHH).
10—11 kmaccer. — M., 2019.

I[OHOJIHI/ITGJI])HLIC HCTOYHUKH:

ok wbdpE

Amumos III.A. u np. AnreOpa u Havyana ananuza.l0— 11kmu.- M.,- «IIpocBemenuey, 2012.
Artanacsua JI.C. u ap. I'eomerpus. 10 — 11xm. — M., «IIpocBemienue», 2012.

AsepnsiHoB J[.W. Bonbpmiol cipaBoYHHK MO MareMaTuke. M., - «JIpoday, 2002.
AnterHoB [1.U. Anrebpa u Havanma anamu3a. Tectsl. M.,- «JIpodar, 2002.

3BaBuu JI.W. I'eometpust B tabmumax. 7 — 11. M., - «JIlpoday, 2008.

HBnes b.M. Anre6pa u Havana aHanu3a. [[umaktudeckue matepuanbl. M., - «IIpocse-
menney, 2008.

Huxonbsckuit C.M. u 1p. Anrebpa 1 Hadana MaTeMaTHYECKOTO aHajau3a (6azoBbIi
u npoduibHbli ypoBHH). 10 k. u 11xn M., - «IIpocemenue» 2010
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8.
9.

10.
11.

Tector. ['eomerpus. M., - «®TLy», 2007.

bammvakoB M.U. Anrebpa u Havana MaTeMaTHYECKOTro aHanmm3a (0a30BBIA YPOBEHB).
10 u 11k — M., «Akagemus», 2014.

bammakoB M.1. Marematuka (6a30Bbiii ypoBensn). 10 — 11k — M., «Akagemus», 2014.
bamvakoB M.M. Martematuka, 10k., yaeonuk ans 10xkn u cOopuuk 3amad. 10k, - M.,
«Axanemus», 2014,

HNuTepHeT-pecypcebl:

10.

11.

HNudopmaninoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepuaibl [DIEKTPOHHBIA pe-
cypc]/URL: http://www.fcior.edu.ru

Enunas xomnekiuss 1u@poBBIX 00pa3oBaTEeNbHBIX PECYpCOB [DJIEKTPOHHBIA pe-
cypc]/URL: http://www.school-collection.edu.ru

3akoH P® Ne 3523- «O npaBoBoii 0XpaHe IporpamMm JUisl JJIEKTPOHHBIX BEIYUCIUTEIbHBIX
MalvH u 6a3 qaHHBIX» [DaekTpoHHbIit pecypc]/URL: http://www.consultant.ru;

3akoH P® Nel49-03 «O6 uHpopmannu, HHPOPMALMOHHBIX TEXHOJOTUAX U O 3alUTe
uabopmarmn» [AnexrporHslii pecypc]/URL: http://www.consultant.ru;

3akoH P® Nel52-OdD3 «O mnepcoHanbHBIX AaHHBIX» [DnexkTpoHHBI pecypc]/URL:
http://www.consultant.ru;

VYronosubiii kojeke PO (YK P®) I'masa 28. «[lpectrymienust B cepe KOMIbIOTEPHOI
unpopmanun» [Dnexkrponnsiii pecypc]/URL: http://www.consultant.ru;
HHuTepHeT-6e301macHOCTb (BUpycHas SHIMKJIOTIETHS ) [D1eKTpOHHBIH
pecypc]/URL:http://www.securelist.com/ru/;

Poccwuiickas anekrponnas mkona, napopmatuka 10 kmace [DnextponHsIit pecypc]/URL:
https://resh.edu.ru/subject/19/10/;

Poccuiickas snexTpoHHas 1mKoia, nHpopmaruka 11 knacc [InexTponHsiii pecypc]/URL:
https://resh.edu.ru/subject/19/11/,

[{udposoit oOpazoBarensHbIN pecype st mkoa «AKmacey [DnexkTponnsiit pecypc]/URL:
https://www.yaklass.ru/;

Bcepoccuiickuii  00pazoBaTenbHbI TPOEKT B chepe HHPOPMAIMOHHBIX TEXHOIOTHH
«Ypok udps» [Dnexkrponnsiit pecypc]/URL: https://ypoxkundpsr.pd/;

Menuanopran. Ilopran oOpa3oBaTenbHBIX M METOAMYECKHX MeauaMaTepHalioB
HNudopmaruka 10 KJ1acc [DnexTpoHHbIN pecypc]/URL:
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11;

Menunanopran. Ilopran o0pa3oBaTeiabHBIX M  METOJUYECKUX MeIuamMaTepuasoB
NudopmaTtuka 11 KJ1acc [DnexTpoHHbIN pecypc]/URL:
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12;
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12. AkaeMusi HCKYCCTBEHHOTO UHTEIICKTA IS IIKOJIBHUKOB [DnekTpoHHBIN pecypc]/URL:
http://ai-academy.ru/training/lessons/;

13. Ounaita-kypcet ObpazoBatenbHoro nenrpa Cupuyc - BBeaenue B mporpaMMupoBaHUE Ha
si3bike Python. V1.7 [Dnexkrponnsiii pecypc]/URL: https://edu.sirius.online/#/course/967;

14. Onnaitn-kypcsl O6pazoBarenbHoro neHTrpa Cupuyc - BBenenue B MammHHOE 0OydeHHe
[Dnexrponnsiii pecypc]/URL: https://edu.sirius.online/#/course/1038;

15. Ounaita-kypcsl O6paszoBarenbHoro mnentpa Cupuyc - 3HaKOMCTBO C MCKYCCTBEHHBIM
uHTeIIeKTOM [DnekTponubiil pecypc]/URL: https://edu.sirius.online/#/course/1000.
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4. KOHTPOJIb 1 OLEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

KoHTposib M omeHka pe3yJbTaTOB OCBOCHHS 00I1€00pa30BaTENIbHON AUCIUIIIMHBI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJIbTaThl, HAalpaBJICHHbBIE Ha ()OPMHUPOBAHKE OOLIUX
KOMIIETEHIIUH [0 pa3/ieiaM U TeMaM COJepKaHHs y4eOHOro MaTepHara.

Oomasi/npodeccuoHaIbHAA KOM-
neTeHIus

Pa3zgen/Tema

THI OLEHOYHBIX Meponpus-
THHA

OK 01. Beibupatb cioco0sl periie-
HHUS 32]1a4 TPOPECCHOHANIBHOM J1es-
TCJIIBHOCTHU IPUMCHUTCIIBHO K pas-
JIMYHBIM KOHTEKCTaM

P1,Temal.1,1.2,1.31I-
o/c, 1.4.

P2, Temr 2.1,2.2,2.3,2.4,
2.5, 2.6 I1-o/c

P 3, Temn 3.1, 3.2, 3.3, 3.4,
3.5,3.6,3.7, 3.8 II-o/Cc

P4, Temr14.1,4.2,4.3,4.4,
4.5

P 5, Temnr 5.1,5.2,5.3,5.4,
5.51II-0/c, 5.6,5.7

P 6, Tems! 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 T1-o/c, 6.6, 6.7
P77, Temnr 7.1

P &, Temsr 8.1, 8.2, 8.3 I1-
o/c, 8.4, 8.5, 8.6, 8.7

TectupoBanue

YcTHBI onpoc
MaremaTnyecKuii JUKTAHT
WNHnuBuayanbHas caMoCTOS-
TenpHas pabora
[IpeacraBnenue pe3yabTaToB
MPAaKTUYECKUX padboT
KonTponbnas pabota
BrinosiHeHue 3aganuil Ha sK3a-
MEHE

OK 02. Mcnonb30BaTh COBpEMEH-
HBIE CPEJICTBA MTOUCKA, aHATN3a U
WHTEpIIpEeTaluyu HH(HOPMAIIUH, U
nH(pOpPMaAIIMOHHBIE TEXHOJIOTHH JIJIsI
BBITIOJTHEHHUSI 3a/1a4 PO eccHo-
HaJbHOM JIEATEIHLHOCTH

P1,Temal.1,1.2, 1.3 1I-
o/c, 1.4.

P 3, Temn 3.1, 3.2,3.3,3.4,
3.5,3.6,3.7,3.8 Il-o/Cc

P 6, Tems1 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 I1-o/c, 6.6, 6.7
P &, Temsr 8.1, 8.2, 8.3 I1-
o/c, 8.4, 8.5, 8.6, 8.7

TectupoBanue

YcTHBII onpoc
MaremaTuyecKui JUKTaHT
NunuBuayansHas caMOCTOS-
TesbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX padoT
KonTponbhas pabora
BrinosniHeHue 3aganuil Ha JK3a-
MEHE

OK 03. ITnanupoBath U peanuzo-
BBIBAaTh COOCTBEHHOE Tpodeccro-
HaJIbHOE U INYHOCTHOE Pa3BUTHE,
MpeNIPUHUMATEIBCKYIO AESTENb-
HOCTb B NpodeccruoHabHOM cdepe,
MCIIOJIb30BaTh 3HaHUs N0 (PUHAHCO-
BOM I'PaMOTHOCTH B pa3IMYHbBIX
KU3HEHHBIX CHTYaIHsIX

P1,Temal.1,1.2, 1.31I-
o/c, 1.4.

P2, Temr 2.1,2.2,2.3,2.4,
2.5,2.6I1-0o/c

P 3, Temn 3.1, 3.2,3.3, 34,
3.5,3.6,3.7,3.8 I1-o/c

P4, Temr1 4.1,4.2,4.3,4.4,
4.5

P 6, Temsr 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 I1-o/c, 6.6, 6.7
P &, Temsr 8.1, 8.2, 8.3 I1-
o/c, 8.4,8.5, 8.6, 8.7

TectupoBanue

YceTHBII onpoc
MaremaTuuecKuil JUKTAHT
NunuBuyanpHas caMOCTOSI-
TenbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX padoT
KonTponbhas pabora
BrinosiHeHue 3a1aHuil Ha JK3a-
MEHE
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OK 04. D¢ddexTuBHO B3auMo1eii-
CTBOBATh M pabOTaTh B KOJUICKTHBE
U KOMaHj1e

P1,Temal.1,1.2,1.31I-
o/c, 1.4.

P2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 II-o/c

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6,3.7, 3.8 IT-o/c

P4, Temn14.1,4.2,4.3, 4.4,
4.5

P 5, Temnr 5.1,5.2,5.3,5.4,
5.5II-0/c, 5.6, 5.7

TectupoBanue

YcrHblii onpoc
MaremaTuyecKui JUKTaHT
WNHnuBuayanpHas caMOCTOS-
TenbpHas paboTa
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKUX paboT
KonTponbnas pabota
BrinosiHeHue 3aganuil Ha sK3a-
MEHE

OK 05. Ocy1ecTBisTh YCTHYIO U
MMCbMEHHYI0 KOMMYHUKALIUIO Ha
roCyIapCTBEHHOM sI3bIke Poccuii-
ckoil denepanuu ¢ y4eToM 0CO-
OEHHOCTEHN COLUANIBHOIO U KYJIb-
TYPHOTO KOHTEKCTa

P1,Temal.1,1.2, 1.31I-
o/c, 1.4.

P 3, Temsr 3.1, 3.2, 3.3,3.4,
3.5,3.6,3.7,3.8 I1-o/c

P 6, Tems! 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 I1-o/c, 6.6, 6.7
P 8, Temsr 8.1, 8.2, 8.3 I1-
o/c, 8.4,8.5, 8.6, 8.7

TectupoBanue

YcTHBI onpoc
MaremaTuyecKuii TUKTAHT
WNHnuBuayanpHas caMoCTOS-
TenpHas pabora
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKUX padboOT
KonTponbnas pabota
BrimosHenue 3amaHui Ha DK3a-
MEHE

OK 06. ITposiBIsATE Tpak1aHCKO-
NaTPUOTHUECKYIO MO3UIIHIO, Jie-
MOHCTPUPOBATH OCO3HAHHOE ITOBE-
JIEHUE Ha OCHOBE TPATUIIMOHHBIX
00I1IeYeIOBEYECKUX IIECHHOCTEN, B
TOM YHUCJIE C Y4ETOM TapMOHH3a-
[IUU MSKHAIMOHAIILHBIX I MEXKPE-
JUTUO3HBIX OTHOIICHUH, TpUMe-
HATH CTaHJIAPTHl AHTHKOPPYIITHOH-
HOTO TTOBEJICHUS

P1, 6 Temal.1,1.2, 1.31I-
o/c, 1.4.

P4, Temb14.1,4.2,4.3,4.4,
4.5

P 5, Temsr 5.1, 5.2,5.3,5.4,
5.51II-0/c, 5.6, 5.7

TectupoBanue

YeTHBIN onpoc
MaremaTnyecKuii TUKTAHT
NHnuBuayanpHas caMoCTOS-
TenpHas pabora
[IpeacraBnenue pe3yabTaToB
MPaKTUYECKUX paboT
KonTponbnas pabota
BrimosHenune 3amaHui Ha DK3a-
MEHE

OK 07. CopneiicTBOBaTh COXpaHe-
HUIO OKpY>Karolllel cpesibl, pecyp-
cocOepeKeHuI0, IPUMEHSTh 3Ha-
HUS 00 U3MEHEHHUH KIIMMaTa, IPHH-
IIUTIBI OEPEKITUBOTO TTPOU3BOICTRA,
3 PEKTUBHO 1EHCTBOBATH B UPE3-
BBIYAIHBIX CHUTYaIHsIX

P2, Tems1 2.1,2.2,2.3,2.4,
2.5, 2.6 I1-o/c

P4, Temn1 4.1,4.2,4.3,4.4,
4.5

P 5, Temsr 5.1,5.2,5.3,5.4,
5.5Tl-0/c, 5.6, 5.7

P 6, Tems1 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 IT-o/c, 6.6, 6.7

TectupoBanue

YeTHBIN onpoc
MarematudecKkuii TUKTaHT
NunuBuayansHas caMoCTOS-
TenpHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
KonTponbnas pabota
BrimosHeHne 3amaHui Ha DK3a-
MEHE




