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PaccmotpeHna Ha 3acenaHumn Y1BepKACHA

[I€1arOrnYeCKOro COBETa Hupexrop I'BIIOY «KTT u XKXT»
[TpoTtokon Ne 1 ot 30 aBrycra 2024r. /B.A. llax6a3sH/
PaccmoTpenana 3acejanuu

METOUYECKONKOMUCCUUTOUHBIX TUCITUTUIHH,

rpotokoi Ne 1 ot 29 aBrycra 2024r.

IIpencenarens MK / A.B. brrukosa /

PaGouas nporpamma yueOnoi mucuurmumasl O/[.04 «Martematuka» pa3paboTaHa Ha
ocHoBanun denepanvHoro 3axkoHa «O06 oOpazoBanuu B Poccuiickoit deneparun» oT 29
nekadbps 2012 r. N 273-®3 (B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016); Tpedboanuit ®I'OC
cpeaHero ooOmero oopazoBanus (mpukaz Munoopaayku Poccuu ot 17.05.2012 1. Ne 413, ¢
u3M. oT 31 nmexabpst 2015 r. N 1578, ¢ usm. ot 12 asrycra 2022r. Ne 732), npumepHoit
paboueit  mporpamMmbl  00IIeoOpa3oBaTeNbHON  JAUCHUIUIMHBI  «MaremaTukay s
npodeccuoHaIbHBIX 00pa30BaTeNIbHBIX OpraHu3auuid 0a3oBbIH  ypOBEHb (BapuaHT 2),

yTBEpKJIeHHON Ha 3acenaHuu (CoBeTa MO OLIEHKE COJEPKaHHUS M KayecTBa IPUMEPHBIX
pabouux nporpamm 00111€00pa30BaTENLHOTO U COLMATBHO-TYMAaHUTAPHOTO IIMKJIOB CPETHETrO
npodeccronanpHoro obpazoBanus I[Ipotokon 14 ot 30 nHos0ps 2022r.B cooTBeTCTBUM C
tpeboBanusamu  DI'OC CIIO mno mnpodeccun 190623.01 MamuHUCT JTOKOMOTHBA,
yTBepkJeHHOro npukazomM Munobpuayku Poccuu Ne 703 ot 02 aBrycra 2013 roga (pexn. ot
01.09.2022), 3apeructpupoBan MuHucrtepctBoM roctuiiuun Poccum(per. Ne 29697 ot
20aprycra 2013 r1.),ykpynHeHHoi rpynmbl npodeccuit 23.00.00 TexHwka W TEXHOJOTHHU
HA3€MHOT'O TPaHCIOPTA.

Opranuzanus-pa3padotuuk: ['ocymapcTBeHHOe — OIOKETHOE — MpodeccruoHaIbHOe
oOpazoBarenpHOe yupexaeHue KpacHomapckoro kpas «KpomoTKMHCKHI — TEXHUKYM
TEXHOJIOTUH U KEJIE3HOIOPOKHOTO TPAHCIIOPTAY.

ABTOpBI: CwmupnoBa O.H., berukoBa A.B., TpetpsikoBa O.O.
npenoaasatenau ['BITOY «KTT u XKXT».

Penien3eHTsr: MopasunoBa Haranpsg BacuibpeBHa
__TipenojaBaTenb
MII 3aHuMaeMas JOJDKHOCTh
I'BIIOY KK «HoBOKYOaHCKHMI arpapHO-IIOIUTEXHUYECKUI
TEXHUKYM

Mecro pabotsl

Anpsarkunaa M.H.

IIpenoaBaTenab

MII 3aHnMaemMasi JOJLKHOCTh
T'BIIOY KK «Tuxopelnknii TEXHUKYM OTPaCIEBBIX
TEXHOJOT U
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COJIEP)KAHUE

IMACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOU
NTUCHUIIJINHBI

CTPYKTYPA U COJIEP’KAHUE YUEBHOM
JTUCLHUATIIUHBI

YCJIOBUSI PEAJIN3ALIMM YYEBHOI
JUCLHUATIIUHBI
KOHTPO.JIb M OLIEHKA PE3YJIbTATOB

OCBOEHHSA YUYEBHOU JUCIUILIVHBI



1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo00pa3oBaTe/IbHOH
AUCUMILNIMHBI «MaTeMaTHKa»

1. O0mas xapakrepucTuka padoyeil nporpaMmsl 001eo0pa3oBaTe/JIbHOM AMCUUILTIMHBI
«MaremaTtuka»

1.1. MecTo AMCUMINIMHBI B CTPYKTYpe NpodecCHOHAJBbHOH 00pa3oBaTe/ibHOM

nporpammsi CIIO:
O6meoOpa3oBaTenbHas aucuuIUinHa «MareMatukay SIBIs€TCd  00s3aTEIbHOM  YacCThIO

0011e00pazoBaTeIbHOr0 LKKIA 00pa3oBaTeNbHON nporpamMmbl B cooTBeTcTBUU ¢ PI'OC 1o
npodeccuu 23.01.09 MammHUCT JJOKOMOTHBA

1.2. lleau u nu1aHupyeMble pe3yJabTaThl 0CBOEHUS TUCIUIINHBI:

1.2.111eab AUCHUNINHBI

Copepsxanue mporpaMmbl 0011eo0pa3oBaTeIbHON AUCIUIUIMHBL «MarteMaTukay HarpaBieHO
Ha JOCTIKEHUE pe3yJbTaTOB €€ u3ydeHus B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC COO c
yaetoM npodeccuonanbHou Hanpasiennoctu GI'OC CIIO.



1.2.2 TliannpyemMble pe3y/abTaThbl OCBOEHHMS INCUUILVIHHBI:
Oco0oe 3HayeHne AUCIUIUIMHA UMEET PU (OPMHUPOBAHUHU U PA3BUTHUU OOIKMX KOMIETEHIUNI:

o01IMe KoMIeTeHI U

IInanupyemble pe3yJbTaTbl 00y4eHH

Oo0mue

I[chmmnnapnble

OK 01 Boi6upats crioco0bl
pelIcHus 3a1a4
podeccnoHaIbHO T
NeATeIILHOCTH
PUMCHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

- TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MAaCTEPCTBA,
TPYHAOTIO0HE;

- TOTOBHOCTH K aKTHBHOfI NCATCIIBHOCTHU TCXHOHOFH‘ICCKOf/'I
COLMAILHOM CIIOCOOHOCTH

148 HaIpaBJICHHOCTH,

WHUIUAPOBATH, TUTAHAPOBATH u CaMOCTOSTEIHHO
BBITIOJTHATE TAKYIO JESATCIIEHOCTH;

- HWHTEpeC K pa3audyHbiM cdepaMm MpodecCHOHATBHON
IeATEILHOCTH,
OBnagenue YHUBEPCAIbHBIMHU y4eOHbIMY
[M03HABATENLHLIMU JCHCTBUSIMM:

a) 0a30BBIC JIOTHUECKHE ICUCTBUS:

- CaMOCTOSITENIbHO (HOPMYIMPOBaTh W aKTyaJIH3UPOBATH
MpooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIWBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
TSl CpaBHEHUS, KiIacCU(UKAITUU U 0000IICHHS;

- ONPENEIATh IEJIH JCATEIBHOCTH, 3aJaBaTh IapaMeTphbl U
KPUTEPUHU WX TOCTHKCHUS;

3aKOHOMCPHOCTH

BBISBJIIATD u IIPOTUBOPEUYHA B
PACCMATPUBACMBIX ABJICHUAX,

BHOCUTb KOPPCKTUBLI

B OCATCIBHOCTHb, OLCHHUBATD|

COOTBCTCTBUC PE3YJIbTAaTOB HCJIAM, OLCHHUBATL PHUCKH
OCJIEACTBUM ACATCIBbHOCTH,
pa3BuBaTb KpPCATHBHOC
KN3HCHHBIX Hp06J'IeM

0) 6a30BBIC HCCIIEAOBATECIIBCKUE ACHCTBUS:

MBINIJICHUE TIpU PCHICHHUH

-BJIaJICTh METOJAMH JI0KA3aTENIbCTB, AITOPUTMAMU PEIICHUS 33134,
yMeHue GOpMYIMPOBATH ONPECICHIS, aKCHOMBI U TEOPEMBI,
PUMEHSTH UX, TPOBOJUTH JOKA3aTEIbHbIE PACCYKACHUS B XO/1€
pereHus 3a/1a4;

- YMETb OTIEPHPOBATH MOHATHAMHM: CTETICHb YMCIIA, JIoTapu(M uncia;
YMEHUE BBITIOJHATH BEIUMCIICHUE 3HAYCHUI 1 TpeoOpa3oBaHus
BBIPXCHUI CO CTETIEHSAMH U JIorapudMamu, mpeoOdpa3oBaHus IPOOHO-
paMOHATBHBIX BEIPAXKECHUH;

- YMETh OTIEPHPOBATH TOHSATHAMH: PAlMOHATBHBIE, UPPAIIHOHAIIBHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE, JIoTapu(hMUIECKHE, TPUTOHOMETPHUECKHIE
YPaBHEHUSI 1 HEPaBEHCTBA, UX CUCTEMBI;

- YMETh OIIEPUPOBATh NOHATHAME: (DYyHKITHS, HETIpephIBHAS (QYyHKIHUS,
POU3BOIHAS, IEPBOOOPA3Has, OTPEIICHHBI HHTETPA; yMETh
HAXOJUTh IIPON3BOTHBIC SIEMEHTAPHBIX (QYHKIMH, HCIIOIb3YS
CIIpaBOYHBIC MATEPUAIIBI; HCCIEAOBATH B IIPOCTEHINX CITydasx
(YHKIIMHM HA MOHOTOHHOCTb, HAXOAUTH HAaHOOJIBIIINE U HAUMEHBIIINE
3HauYCHHS (QYHKIMN; CTPOUTH IPpaIKH MHOTOWIECHOB C UCIIOJIb30BaHUEM
arrmapaTa MaTeMaTHYECKOTO aHAJIN3a; IPUMEHSATh IPOU3BOIHYIO TIPH
PELICHUH 33/1a4 Ha IBU)KECHHE; PeIlaTh MPAKTUKO-OPHEHTHPOBAHHBIC
33724y Ha HarOOJIbIINE M HANMEHBIINE 3HAUCHHS, HA HAX0XKICHUE
yTH, CKOPOCTH M YCKOPEHHUS;

- YMETb OIIEPHPOBATh NOHATHAMU: pallMOHAIbHAS (YHKIIHS,
nokaszaTenabHast QyHKLHUsA, CTeNeHHas pyHKIMs, Jorapupmuyeckas
(byHKIUS, TPUrOHOMETpUUecKue QYHKIMH, 0OpaTHble QYHKIIUU; YMEHHE
CTPOMTB TpapUKH U3y4EeHHBIX (QYHKIIMHA, UCTIOIB30BaTh Ipa(UKH MpH
M3y4EHHUH MTPOLIECCOB M 3aBUCUMOCTEH, U PELIeHU! 3a/1a4 U3 APYrux
Y4eOHBIX MPEAMETOB U 33J]a4u U3 peallbHOM KU3HH; BHIPAXKATh

- BIANCTh HAaBBIKAMH y4E€OHO-HMCCIIEAOBATEIbCKON U
MPOCKTHOW  JIEATENPHOCTH,  HaBBIKAMH  Pa3pelICHUs]
npobiem;

(I)OpMy.TIaMI/I 3aBUCHUMOCTHU MCKAY BCIIMUNHAMU




BBISABJIATD MPUYUHHO-CJICACTBCHHLIC CBA3U 141

AKTyaJu3upoBaTh  3a7auy, ee

PCHICHHA, HAXOAUTH APryMCHTHI JJIA JOKA3aTCIIbLCTBA CBOUX

BbIABUI'aTh TUIIOTC3Y

YTBEPKJICHUH, 3a1aBaTh IapAMETPHI U KPUTEPUH PELICHUS;
- AHAJIW3UPOBATH IIOJYYECHHBIE B XOJ€ pEIICHMs 3aJady
pe3ynbTaThl, KPUTHYECKH OLIEHHWBAThb MX JOCTOBEPHOCTB,

IIPOTHO3UPOBATH UBMCHCHHUEC B HOBBLIX YCIIOBUAX,

YMGTB HCpCHOCI/ITB 3HAHUIA B H03HaBaTCJ'II>Hy10 %1
HpaKTI/ILICCKYIO 06J'IaCTI/I KHU3HCACATCIBHOCTH,

- YMGTB I/IHTCFpI/IpOBaTI) 3HAHUA U3 paSHI)IX Hpe)IMeTHBIX
oOJracTei;

- BbIABUI'aTb HOBBIC HJICHU, npez[naraTL OpI/IFI/IHaJ'H)HBIe
IMOAXOAbI 1 peHIeHI/Iﬂ;

M CIIOCOOHOCTHb MX HCIOJIB30BAHHSA B IIO3HABATEILHOU U

COIMAJIBHOW MPAKTUKE

- YMETb pellaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIOB (B TOM YHUCIIE HA
[IPOLIEHTHI, J0JIM U 4acTH, Ha IBUXKEHHUE, pabOTy, CTOUMOCTb TOBapOB U
YCIIYyT, HAJIOTH, 337a4y U3 00JaCTH YIPaBICHUS TUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIISITh BBIPAYKEHUS], yDPAaBHEHU S, HEPABEHCTBA U UX
CHUCTEMBI 110 YCIOBHIO 33[1a41, UCCIEA0BATh MOJIy4€HHOE PEIICHUE U
OIICHUBAThH MPABIOTIOOOHOCTD PE3YIIbTATOB;

- YMETb OIIEpUPOBATh MOHATUSAMU: CpeJlHEE apu(METHUECKOEe, ME/IMaHa,
HanOoJIbIlIee U HAMMEHbIIIee 3HaUeHUs, pa3Max, AUCIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO HaOOPa; yMETh U3BJIEKATh,
MHTEPIPETUPOBATh MHPOPMAIINIO, TPEICTABICHHYIO B Ta0IUIaX, Ha
muarpammax, rpaukax, OTpa’karollylo CBOWCTBA pealbHbIX MPOIIECCOB
U SIBJICHUI; IPEICTaBIATh MHPOPMAIIUIO C TOMOIIBIO TaOIUI U
TMarpaMm; UCCIIEI0BATh CTATUCTUYECKHUE TAHHBIE, B TOM YHUCIIE C
MpUMEHEHHEM I'paUUeCKUX METOI0B U 3JEKTPOHHBIX CPE/CTB;

- YMETb OIEpUPOBATH MOHATUAMU: CIIYYAHBIA OIBIT U CITy4allHOE
cOOBITHE, BEPOATHOCTh CIy4aifHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSATHOCTH C UCIOJIb30BaHUEM I'paUuUECKUX METOJIOB; IPUMEHSATh
(OpMyIIBI CIIOKEHHS U YMHOXKEHHSI BEPOSATHOCTEH, KOMOMHATOPHBIE
(baxTbl 1 GOPMYJIBI IPU PELICHUH 33/1a4; OLICHUBATh BEPOSITHOCTU
peabHbIX COOBITUI; 3HAKOMCTBO CO CIIy4ailHbIMHU BEIMYMHAMU; YMEHUE
[IPUBOAUTH IPUMEPHI IIPOSBICHUS 3aKOHA OOJIBIIMX YUCEI B IPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSAX;

- YMETb OIIEPUPOBATh MOHATUAMU: TOUYKA, IIPAMasi, INIOCKOCTbD,
[IPOCTPAHCTBO, IBYTPAHHbIN YIroJl, CKPELIUBAIOIUECS MIPSIMBIE,
[1apaJUIEJIbHOCTD U NEPIEHIUKYISIPHOCTD IPSMBIX U IJIOCKOCTEH, yroJl
MEX 1y NPSMBIMH, YTOJI MEXKIY NPSMOM U INIOCKOCTBIO, YIOJI MEXKIY
[JIOCKOCTSIMU, PACCTOSIHAE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEX LY
[IPSAMBIMU, PACCTOSTHUE MEXKY IIJIOCKOCTSAMHU; YMEHUE UCIIOIb30BATh
[pY PELICHNH 33/1a4 U3y4eHHbIE (DaKThl U TEOPEMBI TNIAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIEr0 MUPa;

- YMETb OIIEpUPOBATH MOHATUAMU: MHOTOI'PAHHUK, CCUCHHE
MHOTOTpaHHHKa, Ky0, Mmapajuiesenumnes, npusMa, nupaMusa, purypa u
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MOBEPXHOCTh BPALICHUS, IUIHH]IP, KOHYC, Iap, chepa, CeUeHUs
(urypsl BpaiieHus, IIOCKOCTh, Kacatouiascs cepbl, HUIMHPA,
KOHYCa, TUIOIIAIh MOBEPXHOCTH MUPAMH/IBI, IPU3MBI, KOHYCA,
[IMHApPA, TUI0Iaab chepbl, 00beM Kyda, IPSIMOYTOIBHOTO
napaieNienunea, MupaMuIbl, IPU3MBI, HWIHHIpA, KOHYCa, [1apa;
yMeHHue H300pakaTh MHOTOI'PAaHHHUKH U TIOBEPXHOCTH BPAIICHUS, UX
CEUEHHsI OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATH CHMMETPHIO B
MPOCTPAHCTBE; YMEHHE PACIIO3HABATH IPABUIIHHBIE MHOTOTPaHHUKH;

- YMETh OTIEPHPOBATH MOHSATHIMH: JBIKEHIE B IPOCTPAHCTBE,
1MoI00HBIE GUTYPHI B TIPOCTPAHCTBE; MCIIOB30BATh OTHOLIICHHE
rioniael NoBepxXHoCcTeN 1 00bEMOB MOJOOHBIX (GUTYp MPU PELICHUHN
3aj1ad;

- YMETh BBIUUCIIATH TEOMETPHUYECKHIE BETMUMHBI (UTHHA, YrOJl, IJIOMIATh,
00beM, MIIONIAb TOBEPXHOCTH ), UCIIOJIBb3Ys U3ydeHHbIE (GOPMYIIBI U
METO[IbI;

- YMETb ONEPHPOBATH MOHATHAMHU: IPAMOYTOJIbHAsl CUCTEMa KOOPAMHAT,
KOOPAMHATBI TOUYKH, BEKTOP, KOOPJUHATHI BEKTOPA, CKAISIPHOE
[IPOM3BEICHUE, YTOJl MEKY BEKTOPAMH, CYMMa BEKTOPOB,
[IPOM3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh C OMOILBIO NU3YYEHHBIX
(bopMys1 KOOPJMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXTY IBYMSI
TOUKaMU;

-yMETb BBIOMPATh NOIXOAALINHI U3yYEHHBII METOJT 171l peIlieHUs
3aJjauy, paclo3HaBaTh MaTeMaTH4yecKue (GakThl 1 MaTeMaTHYECKUE
MOJIEJIN B IIPUPOHBIX U OOLIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE;
YMEHUE MPUBOJIUTH IPUMEPhI MATEMaTUYECKUX OTKPBITHH POCCUICKOM
U MHPOBOI MaTeMaTU4YeCKOH HayKH.

-yMETh ONepUpPOBaTh MOHATUSAMU: ONPEICTICHNE, aKCHOMa, TEOpEMa,
CJIeZICTBHE, CBOMCTBO, MPU3HAK, JI0KA3aTeIbCTBO, PABHOCHIIbHBIE
(bopMynHUpOBKH; YMEHHE (GOPMYIHUPOBATE OOpAaTHOE U
[IPOTHBOIIOJIOKHOE YTBEpPXKIEHHE, TPUBOANUTH IPUMEPHI U
KOHTPIPUMEPBI, UCTOJIb30BATh METO/I MATEMAaTHUECKOW MHIYKIIUH;




[MPOBOAWTD JAOKA3aTCIbHBIC PACCYXXKACHUA IIPU PCUICHU U 3a/1a4,
OLICHUBATH JIOTHYECKYIO IIPABUIIBHOCTD PACCYXKICHUM;

- YMCTb OIICPUPOBATH NOHATHAMMA: MHOKCCTBO, ITOJIMHOXKCECTBO,
OIICpallvi HaJl MHOXCECTBAMHU, YMCHHUC HUCII0JIb30BaTh TCOPETHUKO-
MHO>KECTBEHHBIN arrmapar 4jd OImrucaHuAa pCeaIbHbIX IMPOUCCCOB U
SIBJICHUI TIPU PELLIEHUU 33]a4, B TOM YHCJIE U3 APYTUX YUeOHBIX
MPEIMETOB;

- YMETb ONEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, 1epeBo, UKL,
rpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh M OMUCHIBATH IPpadbl
[Pa3IUYHBIMU CIOcO0aMU; UCIIOIB30BaTh rpadbl MPHU PELICHUN 3a/1a4;
- YMCTb CBO6OI[H0 ONICPUPOBATH NOHATUAMMA: COUCTAHUEC, IICPECTAHOBKA,
YUCIIO COYETaHUM, YHNCIIO MepecTaHOBOK; OMHOM HploTOHA; yMeHME
MPUMEHSITh KOMOMHATOPHbIE (PaKThl U PACCYKICHUS JJISl PeLIeHUS
3a/1a4;

-yMETh ONEPUPOBATH MOHATHSIMU: HATypaTbHOE YHCIIO, IIEJIOE YHCIIO,
OCTATOK TI0 MOJYJIIO, PAIlMOHAIBHOE YMCIIO, UPPALMOHATBFHOE YHUCIIO,
MHOECTBa HATypaIbHBIX, IIENIBIX, PAIIMOHATBHBIX, JEHCTBUTEIBHBIX
qUCeN; YMEHHUE UCTIOB30BaTh MPU3HAKU JEITMMOCTH, HAMMEHBIITUNA
00IIMiA IETUTENIh U HAMMEHbIIIee 00111ee KpaTHOe, anroput™ EBkimma
MPHU PEIICHUH 33/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UITUOHHBIMH
CHCTEMaMH CUHCIICHUS,

- yMeTb CBOOOJHO OTIEPUPOBATH MOHSATHUSIMHU: CTETICHD C IIEJIBIM
MMOKa3aTeJieM, KOpEHb HaTypajlbHOM CTENEHH, CTENICHb C PAIIMOHAIBLHBIM
MMOKa3aTeJIeM, CTETICHb C JICHCTBUTEIILHBIM (BEIIECTBEHHBIM )
rnokasaresuem, Jorapudm ymuciia, CHHyC, KOCUHYC U TaHT€HC
MIPOM3BOJILHOTO YHCIIA;

- YMETh ONIEPUPOBATH MOHATUSAMU: TOKIECTBO, TOXKAESCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN U
HEPaBEHCTB, PABHOCUJIBHOCTh YPABHEHU, HEPABEHCTB U CUCTEM,
panMoHaNbHbIE, UPPALMOHATIbHBIE, IOKA3aTEIbHbIE, CTETICHHBIE,
nmorapudmuueckrue, TPUrOHOMETPUYECKUE YPaBHEHHsI, HEPABEHCTBA U
CHUCTEMBbI; YMEHHE pelIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C




[IOMOUIBIO PA3JINYHBIX IPUEMOB; pellaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IapaMeTPOM; IIPUMEHATh YpaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI ISl PELLIEHUSI MaTEMAaTUUECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHBIX
00J1acTell HayKu U pealibHOM KU3HU;

-yMeTh CBOOOIHO ONIEPUPOBATh NOHATUAMU: I'papuk GpyHKIUY,
oOparHas QyHKIHSI, KOMIO3HIUS (PYHKIMHA, THHEHHAsT QyHKIHA,
KBaJpaTHYHAs QYHKIMS, CTETICHHAs: (YHKIUS C LEIBIM IMOKa3aTeleM,
TPUTOHOMETpHUECKHEe QYHKIMHU, 0OpaTHbIE TPUTOHOMETPUUECKHE
(GyHKIMH, TOKa3aTeabHas ¥ Jorapugmuueckas GQyHKIUU; yMEHUE
CTpOUTH rpapuKu (HYHKIIHMH, BHIIIOJIHATE TPeoOpazoBaHus rpaduKkoB
GbyHKIU];

YMEHHE HCI0JIb30BaTh rpauku GyHKIUN I U3YUYEHHUS [TPOLIECCOB U
3aBHCHMOCTEH MpU pelIeHNH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U U3
pealbHOM JKU3HM; BBIPaXKaTh GOpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

YMEHHE CBOOOJHO ONEPUPOBATh MOHIATUAMU: YETHOCTh (DYHKIINH,
[EPUOJINYHOCTD (DYHKLIUHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIIUU, SKCTpeMyM (YHKIIMH, HAHOOJIbIIIEe U HAUMEHbBIIICE 3HAUCHUS
(YHKIIMM Ha IPOMEKYTKE; YMEHHUE TPOBOAUTH MCCIEOBAHNE (PYHKIINH;
YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpaduku GyHKUMN AT peleHus
YpaBHEHMI, HEpPAaBEHCTB U 33/1a4 ¢ IapaMeTpamMu; H300pakaTh Ha
KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PELICHUI YpaBHEHU,
HEPaBEHCTB U UX CHCTEM;

-yMETb CBOOOJHO ONEpUPOBATh MOHATUSAMMU: [10CIEI0BATEIbHOCTD,
aprdMeTHuecKas IPOrpeccHsi, FreoMeTprUIecKasi Iporpeccus,
0ecKOHEUHO yObIBaOII[asi FeOMETpUYECKas IPorpeccus; yMeHue
3aJ1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C IOMOILBIO
PEKYPPEHTHBIX HOpMYIT;

- YMETb ONEPHPOBATH MOHATHIMHU: HEMPEPHIBHOCTh (DYHKIINH,
ACUMIITOTHI rpaduka GyHKIMH, IepBast U BTOpast IPOU3BOIHAS
(bYyHKIIUHN, TeOMETPUYECKUN M (PU3HMUECKUI CMBICT IPOU3BOIHOH,
nepBooOpa3Hasi, ONpeeNICHHbIN HHTErpajl; yMEHUE HaXOIUTh




ACHMIITOTHI rpaduka GYHKINHU; YMEHHUE BBIUUCIIATH TIPOU3BOTHBIC
CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH (DYHKUIUH, HAXOJUTh
ypaBHEHHE KacaTeJIbHOU K TpaguKy QyHKIUH;

YMEHHUE HCII0JIb30BATh MPOU3BOIHYIO JUIS UCCIETOBAHMS (DYHKIMM, IS
HAXOJKJICHUS HAMTYYIIErO PEIICHUS B IPUKIAIHBIX, B TOM YUCIIE
COLIMAJIbHO-3KOHOMMUYECKUX U (PU3NUECKUX 3a7auax, /Ui ONpeeIeHUs
CKOPOCTHU M YCKOPEHUST; HAXOJUTh IJIOMIAIN U 00BbeMBI (pUryp
MOMOIIIBIO0 UHTETpaIa; MPUBOAUTH MPUMEPHI MAaTEMaTHUECKOTO
MOIETTUPOBAHUS C MOMOIIBI0 T depeHIInaIbHbIX YPAaBHEHHUI;

- YMETh OTIEPHPOBATH MOHATHIMH: KOMILIEKCHOE YUCIIO, COTIPSHKEHHBIC
KOMIILJIEKCHBIE YHCIa, MOAYJb U apryMEHT KOMILJIEKCHOTO uncia, popma
3aITMCH KOMIUIEKCHBIX Yucell (TeOMEeTpHYecKasi, TPHTOHOMETpHYECKast U
anreOpandeckas); yMeTh IPOU3BOAUTH apU(PMETHICCKHE NEUCTBUS C
KOMIUIEKCHBIMU YMCIIAMU; IPUBOUTH TPUMEPHI UCTIOTB30BAHUS
KOMIUIEKCHBIX YHCETT;

- YMETh CBOOO/IHO OTIEPUPOBATh MOHATUSAMU: CpeHee apupMeTHIECKOE,
MearaHa, HaubosIblllee U HaMMEHbIIIee 3HaUeHUs, pa3Max, TUCIepCus,
CTaHJApPTHOE OTKJIOHEHHE ISl OMMCAHMSI YNCIIOBBIX JaHHBIX; YMEHUE
MCCIIEIOBATh CTATUCTUYECKUE JaHHbIE, B TOM YHCJE C IPUMEHEHHEM
rpaduuecKkux METOJ0B U AJIEKTPOHHBIX CPENCTB; TpadudecKu
MCCIIEIOBAaTh COBMECTHBIE HAOIOICHHS C TIOMOIIBIO JJarpaMmm
paccerBaHMs U JTMHEUHOW pErpecCuu;

- YMETbh HaXOJIUTh BEPOSATHOCTH COOBITHI C NCHOJIb30BAHUEM
rpaduuecKkux METOA0B; MPUMEHSTH [Tl peIIeHUs 3aa4 (popMyIibl
CJIOKEHHS M YMHOXKEHUS BEPOSATHOCTEH, GOpMYITy MOTHOM
BEpOSITHOCTH, (hopmyny bepryinu, komObuHatopHbie (pakThl U
(bopMyITbI; OLIEHUBATH BEPOSTHOCTU PEATLHBIX COOBITUI; yMEHUE
OIEepUPOBATH MOHATHAMMU: CllyyaiiHas BeIMYUHA, paclpeieieHne
BEPOSATHOCTEH, MaTEMaTHUECKOE OKUIaHUE, TUCTIEPCUsl U CTaHAApPTHOE
OTKJIOHEHUE CIy4aifHOM BeMMYUHbI, QYHKIUU pacHpeeeHUs U
[UIOTHOCTH PABHOMEPHOTI'0, MIOKA3aTEIbHOTO U HOPMAJIbHOTO
pacripesie/ieHHi; yMEeHHe UCII0JIb30BaTh CBOMCTBA N3YyUYEHHBIX
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pacripeiesieH!i Ui peleHns 3aa4; 3HAKOMCTBO C TIOHSATHIMHU: 3aKOH
0OJIBIINX YHCEII, METOAbI BHIOOPOYHBIX UCCIIEA0OBAHUH; YMEHUE
[IPUBOJIUTH IPUMEPHI IPOSABICHUS 3aKOHA OOJIBIIMX YUCEN B IIPUPOIHBIX
1 06HI€CTB€HHI>IX SABJICHUAX,

- YMCTb CBO6OI[H0 OIICpUPOBATH NOHATHUAMMA: TOYKA, IIpsAMad, IJIOCKOCTD,
[IPOCTPAHCTBO, OTPE30K, JIyd, IUNIOCKUM yroJl, IBYTPaHHBIN yroJ,
TPEXTPaHHBIN yroJl, IepeceKaroNecs, NapauieabHbIe U
CKpCHIMBAIOIIHECA IMTPAMBIC, MTApaJIJICJIbHOCTE U NICPICHANKYIIAPHOCTD
MIPSAMBIX U IJIOCKOCTEM, YTOJ MEXAY IPSIMBIMH, YTOJI MEXIY IPSIMON U
[UIOCKOCTBIO, YTOJI MEX/Ty TNIOCKOCTSMH; YMEHHE UCTI0JIb30BATh NIPH
PCIICHNU 3a1a4 U3YUCHHBIC q)aKTI)I N TCOPEMBI INTAHUMETPUH; YMCHHUEC
OIICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUPE;yMEHHE
OIICPUPOBATH OHATHAMMA: MHOT'OI'PaHHUK, CCUCHUEC MHOT'OI'PAaHHUKA,
MpaBWJIbHBIN MHOTOIpaHHUK, IPU3Ma, MUpaMua, purypa u
MOBEPXHOCTD BpallleHus, IWINHAP, KOHYC, map, chepa, pa3BepTka
[IOBEPXHOCTH, CEYEHUsI KOHYCa U [IWJINH/IPA, apaJljiebHble OCH WU
OCHOBAHMIO, CEUEHHE 111apa, INIOCKOCTh, Kacaroiasics cepbl, LWINHAPA,
KOHYCa; YMEHHE CTPOUTh CEUEHHE MHOTOI'PaHHHKA, H300paXaTh
MHOTOI'PaHHUKH, (PUTYpBl U IOBEPXHOCTH BPAILIEHUS, UX CEUYEHUS], B TOM
YKCIIe C IOMOILBIO AJIEKTPOHHBIX CPEICTB; YMEHUE PUMEHSTh CBOMCTBA
reOMEeTPUYECKUX (PUTyp, CaMOCTOATENBHO (POPMYIUPOBATH
OIpE/IeICHUs] U3y4aeMbIX (UTyp, BBIABUIaTh TMIIOTE3bl O CBOWCTBAX U
[IPU3HAKAX FEOMETPUYECKUX (puryp, 000CHOBBIBATh UJIU OIIPOBEPIaTh
UX; YMEHHUE NTPOBOJAUTH KIacCU(UKALUIO PUTYp 110 pa3IMYHbIM
[PHU3HAKAM, BBIIIOJIHATh HEOOXOAMMBIE JOIOJIHUTENIbHBIE TOCTPOCHHUS;
-yMETh CBOOOJHO ONEpUPOBATh MOHATUAMMU: IJIOIIAAb (PUTypbI, 00BEM
(burypsl, BeIMYMHA yIiia, pacCTOSIHUE OT TOUYKH JI0 IJIOCKOCTH,
pacCTOsIHUE MEXIY MPSIMBIMHU, PACCTOSTHUE MEXK/Y TUNIOCKOCTSAMH,
rIoIab chepsl, MIO0MIAb MOBEPXHOCTH MUPAMUJIBL, TPU3MBI, KOHYCA,
[IMHAPa, 00beM Ky0a, MPsSMOYToJIbHOTO Napaiesienunesa,
MUpaMUIbl, IPU3MBI, IWIMHIPA, KOHYCa, [1apa; YMEHUE HaXOIUTh
OTHOIIEHHE 00BEMOB MOJA0OHBIX (QUTYD;
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- yMeTh CBOOOJIHO OTIEPHPOBATH MOHATHIMU: IBIKEHHUE, ApaICIbHBINA
[IEPEHOC, CHMMETPHUS HA INIOCKOCTH U B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 1Mo00us, MoJ00HbIe (PUTYPHI; YMEHUE PACIIO3HABATH
paBHBIE U 110100HBIE GUTYPHI, B TOM YHUCIIE B IIPHPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMEHHUE UCIO0JIb30BaTh T€OMETPUYECKUE OTHOILICHHUS,
HaXOJUTh T€OMETPUUECKHE BETUUUHBI (JUIMHA, YO, IJIOadb, 00bEM)
[IpU pELICHNH 3aJa4d U3 IPYrux y4eOHbIX IPEIMETOB U U3 pealbHOI
PKU3HH;

- YMETb CBOOO/IHO ONEPUPOBATh MOHATUSAMU: MPSIMOYIOJIbHAsL CUCTEMA
KOOpJMHAT, BEKTOP, KOOPJAMHATHI TOUKH, KOOPAWHATHI BEKTOPa, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha YUCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKalsipHOE IPOU3BEAECHUE, BEKTOPHOE TPOU3BEACHUE, YTOJl
MeX /1y BEKTOpaMU; yMEHHUE UCIO0JIb30BaTh BEKTOPHBIN U KOOPIMHATHBII
METO/1 JUIsl PELIEHUs] TEOMETPUUECKHX 3ajlad U 3a7a4d APYrux yueOHbIX
[IPEAMETOB; ONIEPUPOBATh NOHATUAMU: MaTpuua 2x2 u 3x3,
OIPEICIINTENb MATPHULIBI, TEOMETPUYECKUM CMBICI OTPEICIIUTENS,

- YMETh MOJIEIMPOBATh PEAIHBIC CUTYalluN Ha SA3bIKE MATCMAaTHKH;
COCTAaBIIATH BBIPAXKCHMS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIOBUIO 33/1a4M, HCCIIEI0BATh IOCTPOSHHBIE MOJIENIH C
MCIIOJIb30BAHUEM allllapaTa ainreopsl, MHTEPIPETUPOBATh M10JIyYEHHBIH
pE3yabTaT; CTPOUTh MATEMAaTUYECKHE MOJEIH C IOMOIIBIO
FCOMETPUYECKUX MOHATUN U BEJINYUH, PEIIATh CBA3AHHBIE C HUMU
[IPAKTUYECKUE 3a]1a4H; COCTABIIATH BEPOSITHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATH MOJIYYEHHBIN PE3yJIbTaT; PeIaTh IPUKIaJHbIC
3aa4l CPEeICTBAMU MAaTEMaTHYECKOTO aHAJIM3a, B TOM 4YHCIIE
COLIMATbHO-3KOHOMHUYECKOTO U (PU3UYECKOTO XapaKTepa;

- YMEHUE BbIOMpATh MOAXOIAIINN METO AJIs peIieHUs 3a/1a4H;
MOHMMAaHNE 3HAYMMOCTU MaTEMAaTUKHU B U3y4EHUH IPUPOAHBIX U
00I11eCTBEHHBIX MTPOLIECCOB U SIBJICHUIN; YMEHHE paclio3HaBaTh
[IPOSIBJIEHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHE NIPUBOIUTH
[IPUMEPBl MATEMATUYECKUX OTKPBITUI POCCUICKON U MUPOBOU
MaTEMaTHYECKON HayKU
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OK 02 Hcnonb3oBath
COBpEMEHHBIE CPEJICTBA
MOVCKa, aHAJIN3a U
MHTEPIPETAINN
nHGbOpMAIINH, |
MH(pOpPMAIIMOHHEIE
TEXHOJIOTUU TSI
BEITIOJTHEHUS 32,144
pohecCuoHATBHOM
NeSATeNbHOCTH

B 0061acTi IEHHOCTH HAYYHOTO MO3HAHUS:
-c(popMHPOBAaHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U OOLIECTBEHHOH

KYJBTYP,
MECTa B|

IIPAKTHUKH, OCHOBAaHHOTO Ha JAUajIore

CIIOCOOCTBYIOIIETO  OCO3HAHHWIO  CBOETO
[MOJIMKYJIbTYPHOM MUDE;
- COBEpUICHCTBOBAHMUE  SI3bIKOBOM M  YHUTATEJIbCKOU
KyJbTYpbhl KaK CPEICTBa B3aWMOJICHCTBUS MEXKIY JIKOJIbMH]
Y TIO3HAHUSI MUPA;

- OCO3HAHHUE IEHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTh
OCYLIECTBJISATh ~ MPOEKTHYHD U HMCCIEAOBATEIbCKYIO
e TETFHOCTh MHANBUYaTbHO U B TPYIIIIE.

OBnanenue YHUBEPCAITbHBIMU y4eOHBIMU
MMO3HABATEILHBIMHU JCHCTBHSIMH:

B) paboTa ¢ uHbOpMaIuei:

- BJIaJCTb HaBbIKaMHW IIOJIYUYCHHSA HH (bOpMaHI/II/I u3
MCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATEIIBHO|
OCYIICCTBJIATH IIOMCK, aHaJIns, CHCTEMAaTU3aluIo 41

MHTEpIpeTanuo HHGOpMAUU Pa3InYHbIX BUAOB U (HopM
[Ipe/ICTaBICHMUS;

- co3JaBaTh TEKCTHl B Pa3iMYHbIX (dopMaTax C Y4eToM
Ha3HaYeHUS UH(POPMALMK U LIEJIEBOM ayIUTOpUH, BbIOUpas
ONTUMAJILHYIO (DOPMY IIPECTABICHUS U BU3YalIU3allUH;

- OLICHUBATh JIOCTOBEPHOCTH, JETUTUMHOCTh MH(OPMALINH,

CC COOTBCTCTBHUC IIPAaBOBbBIM H  MOPAJIbHO-3THYCCKHUM]

HOPpMaM;
- HCIIOJIB30BAaThb CpeacTtBa I/IH(i)OpMaI_II/IOHHBIX 51
KOMMYHHUKAIITHOHHBIX TEXHOJIOT Ui B peuICHUN

KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OPIraHU3aI[MOHHBIX]
3agau ¢ coOIr0IeHNEM TpeOOBAaHUM 3PrOHOMHUKH, TEXHUKH
0€3011aCHOCTH, TUTUEHBI, PECypcoCOepexkeH s, IPaBOBbIX U
HTUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

MOHATUSAMH: byHKIHS,

norapudmmuueckas

- yMeTb
[10Ka3aTeabHas

OTIEPHPOBATH panuroHaIbHAas
GbyHKIHS, byHKIHS,
(byHKIUS, TPUTOHOMETpUYecKre PYHKIIUHU, 0OpaTHbIe (PYHKIIMH; yMEHUE
CTpOUTH TpaduKu H3y4eHHBIX (YHKIHMHA, HCIIOJIB30BaTh rpaduku mpH

CTCIICHHAaA

M3Y4YEHUU IIPOLIECCOB M 3aBUCHUMOCTEH, IIPU PEILECHUHU 33134 U3 APYTUx

y4eOHBIX NPEIMETOB U 3aJad M3 pPEAJbHOM JKHU3HM;, BBIPAXKAThH
(opMysamMu 3aBUCUMOCTH MEXK/Y BEJIMUYMHAMU;
- YMETb OIEPUPOBATH IOHATUSAMH: TOXKAECTBO, TOXKJIECCTBEHHOE

npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPAaBHEHHH W

HCPAaBCHCTB, PABHOCHJIIBHOCTH ypaBHeHHﬁ, HCPABCHCTB U CHUCTCM,

palMoOHANbHBIC,  HWppaIlMOHANBHBIC,  IIOKa3aTelbHbIC,  CTCIICHHEIC,
nmorapuMudecKre, TPUTOHOMETPHYCCKHAE YPaBHECHHWS, HEPABEHCTBA U
CHUCTEMBI; yMETh pellaTh YPaBHCHHS, HEPABCHCTBA W CHCTEMBI C
MMOMOIIBIO0 Pa3IMYHBIX TPHEMOB; PEIIaTh ypaBHEHUS, HEPaBEHCTBA W
CHUCTEMBI C TapaMeTpoOM; NTPHUMEHSATH ypaBHEHUS, HEPAaBEHCTBA, WX
CHCTEMBI JUTSI pEIICHUs] MaTeMaTHUECKUX 3a1ad W 3aJad U3 pa3indHbIX
oOJsiacTeld HayKu U peaIbHOW KU3HH;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHSAMHU: JIBWKECHHE, ITapauIeIbHbIH
MEpEeHOC, CHMMETpPUs Ha IUIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue MOA00HUs, MOM00HBIE (UTYPHI; YMETh paclio3HaBaTh
paBHbIE M TMOJOOHBIE (UTYpBHI, B TOM YHCIEC B TPUPOIE, MCKYCCTBE,
APXUTEKTYpE; YMETh HCIOJb30BaTh T'€OMETPUYCCKUE
HAXOJIUTh TE€OMETPHUYECKHE BEIUYMHBI (IJTMHA, YroJl, TUIOMAdb, 00BEM)
NpU PEIICHUH 3a/1a4 M3 APYrMX Y4eOHBIX NPEIMETOB U U3 peallbHOU

PKU3HH

OTHOLICHUA,
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BIaJCTh HaBBIKaMU n

nH(bopManuy, HHOOPMAITHOHHON O€30MaCHOCTH JIMYHOCTH

pacrno3HaBaHusa 3alIUTh]

OK 03 [1nanupoBaTh u
[peaTn30BBIBATH
COOCTBEHHOE
podeccuoHaTbHOE U
ITMTYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATETHCKYIO
NeSATeNbHOCTD B
podeccroHalbHOM cdepe,
MCTIOJIb30BATh 3HAHUS 110
(buHAHCOBOW I'PaMOTHOCTH
B PA3JINYHBIX )KU3HEHHBIX
CUTYaIHsIX

B o6nacT 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHHMS:

COPMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMA,
TUYECKOIO MTOBEICHNUS;
CMOCOOHOCTh OIICHWBATh CUTYallMI0 W TPUHUMATH

OPHUEHTHUPYSICh

OCO3HAHHBIC PEILICHUS, Ha MOpPAJbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

- OCO3HAHHE JIUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHMBOTO
Oynyuiero;

- OTBETCTBEHHOE OTHOIIICHHE K CBOMUM POJUTEISM M (WJIH)
pYrUM  WIeHaM CEeMbH, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS LEHHOCTEH CEMEHHOW >KH3HH B
COOTBETCTBUU C TPAIULIUSIMHU HApo 0B Poccuu;

OBnaneHue YHUBEPCATHHBIMHU PETYISATHBHBIMU
MENCTBUSIMU:

a) caMOOpTraHu3aIns:

CaMOCTOATCIBbHO OCYIICCTBJIATH IMMO3HABATCIIbHYIO

NeSATeIIbHOCTD, npoOJeMbl,  CTaBUTh

(dbopmynupoBaTh COOCTBEHHBIE 3a7aul B 00pa3oBaTeIbHOM

BBIABJIIATH n
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYallHAX;

- CAMOCTOATCIIbHO COCTAaBJIATH IJIaH PCUHICHUA HpO6H€MBI C
Y4€TOM HUMCIOIIUXCA pPeECypCoB,
BO3MOXKHOCTEH U HpeI[Ho‘ITeHPIIZ;

- 1aBaTb OLUCHKY HOBBIM CUTYALIUIM,

COOCTBEHHBIX

CrocoOCTBOBATH (DOPMHUPOBAHUIO M TPOSBICHHUIO IIUPOKOH

PPYIMIMM B Pa3HbIX o0O0JacTAX 3HAHUN, MOCTOSHHO
MOBBIIATE  CBOMl  00pa3oBaTeNbHBIA M KYJIbTYPHBIN
YPOBEHB;

0) CaMOKOHTPOJIb:
MCIIOJIb30BATh MPUEMBI pPeIICKCHH Ul OIIEHKH CHUTYaIlHH,

- YMCTb OIICPUPOBATH MNMOHATUAMH: pallMOHAJIBHBIC, UPPALUMOHAIIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I'-IeCKI/IC, TPUTOHOMETPHUUICCKHUC]
YPaBHCHHA U HCPABCHCTBA, UX CUCTCMBI;
YMETh
MHOTOTpaHHHKa, KyO, Mmapaiesienunes], mpu3Ma, nupaMmuaa, Gurypa u
chepa,
Kacaromiasicss cepbl, IWIXHIpA,
nmupamMubl, KOHYCa,
KyOa,
IWIMHPA, KOHYCa, IIapa;
YMCHUC 1/1306pa>1<aTL MHOI'OTpaHHUKH W IMOBCPXHOCTU BpallCHUA, HX

OIICpUpPOBATH IIOHATUAMMU: MHOI'OI'paHHUK, CCUCHUC

[MOBCPXHOCTh Bpall€CHHUA, LIUIWHAP, CCUCHU

burypsi
KOHYCa,

KOHYC, Imap,

BpalmCHus, IIJIOCKOCTD,
IUIOIIAZbh  TIOBEPXHOCTH
WIMHIpa, IUlomanb  cdepsl,

napajuiesienunesna, MUpamHIbI,

MIPU3MBI,
o0beM HPsIMOYTOJILHOTO
TIPHU3MBEI,
CeUeHHUs] OT pYKH, C TIOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB H
CPeACTB;  yMETh

MPOCTPAHCTBE; YMETh PAclO3HaBaTh MPaBUJIbHBIE MHOTOI'PAHHUKH;

PIICKTPOHHBIX pacmo3HaBaTh ~ CUMMETPUIO B
- YMETh ONEepPUPOBATh NOHATUAMU: MPSAMOYTOJIbHAS CUCTEMa KOOPAMHAT,
KOOpAMHATHl TOYKHU, BEKTOP, KOOPAMHATHl BEKTOpa, CKAaJSPHOE
[POU3BEACHUE, YroJd  MEXIYy BEKTOpaMH, CyMMa  BEKTOPOB,
[IPOM3BE/ICHNE BEKTOpa Ha YHCIO; HAXOAUTh C MOMOIIBIO M3YyYEHHBIX
dbopMyn KOOpIMHATBHI CEpPelMHBl OTPE3Ka, PACCTOSHHUE MEXKIY IBYMS

TOYKaMH
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BBEIOOpA BEPHOTO PEIICHHS,

- YMETh OLICHMBATh PUCKH W CBOEBPEMEHHO IMPUHUMATH
[peIIeHus 10 UX CHUXKEHUIO;

B) SMOLIMOHAJIbHBIN VHTEJUICKT, IIPEANOJIararoImm
c(hOpMHUPOBAHHOCTE:

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMIEH CTPEMIICHHE K|
TOCTHKCHHIO 1I€JIA U YCIIEXY, ONTUMH3M, UHUIIMATUBHOCTb,
YMEHHME JEHCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEM;

- OMIIaTWUH, BKJIIOYAIOMIEH  CIMOCOOHOCTh  TMOHWUMATh
OMOITMOHAIIBHOE COCTOSIHUE NIPYTUX, YYUTBIBATH €ro TpH|
OCYIIECTBJICHUH  KOMMYHHKAIIUH, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPEIKUBAHHUIO;

- COIMAJIBHBIX HAaBBIKOB, BKIIOYAMOIINX CIIOCOOHOCTH
BBHICTPAUBATh OTHOIIEHUS C IPYTUMU JTFOJBMU, 3a00TUTHCH,

[IPOSIBJIATH UHTEPEC U pa3peniaTb KOHQINKTHI

OK 04 3¢ddexTuBHO
B3alMOJEHCTBOBAThL U
paboTaTh B KOJUICKTUBE U
KOMaH/1e

TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M|
CaMOOTIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMH yueOHO-HCCIIeI0BATEIbCKOM,

[MPOCKTHOM U COIMATILHOM JIEATEIIbHOCTH;

OBageHue YHUBEPCATbHBIMHU KOMMYHHKAaTHUBHBIMH|
MENCTBUSIMU:

0) coBMeCTHas ACSITEIBHOCTD:

- IOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U
MHIUBUIYaIbHOU PaOOTHI;
-  NpUHUMATh  IEJHU
OpraHW30BBIBAaTh W KOOPAUHUPOBATH JCHCTBHUA IO €€
TOCTYDKCHHIO: COCTABJIATh TUIAH JIEHCTBHM, pacnpeneisTh

POJIN C y4e€TOM MHEHUMN Y49aCTHUKOB O6CY)KI[aTL

COBMECTHOM JACATCIBbHOCTH,

PC3YJIIbTAThI COBMECTHOM pa6OTBI;

- KOOPpAWMHUPOBATL U BbIIIOJHATD pa60Ty B YCIIOBHAX|
BUPTYAJIIbHOT'O u KOM6I/IHI/IpOBaHHOFO
B3aHMOHeﬁCTBHﬂ;

[PCAJIBHOTO,

- YMETh OIEpUPOBATH MOHATHSAMH: CIyYalHBIM OMNBIT U CIy4alHOE
cOObITHE, BEPOSTHOCTh CIy4allHOTO COOBITHSA; YMETh BBIYHUCIATH
BEPOSITHOCTh C HCIOJIb30BAaHUEM TIpapUUECKUX METOJOB; MPUMEHSThH
GbopMyIbl CIIOKEHHUS M YMHOXKEHHUS BEpOSITHOCTEH, KOMOWHATOPHBIE
dakTel U (opMynbl HpH pPELICHUH 3a7a4d; OLIEHUBATH BEPOSITHOCTH
pealbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4allHBIMU BEJIMYUHAMH; YMEHUE
[PUBOIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCET B IPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

CTENEeHb C IIeJIIM

[10Ka3aTCJICM, KOPCHb HaTypaHLHOﬁ CTCIICHHU, CTCIICHb C PAllMOHAJIbHBIM|

- YMCTb CBO60,Z[HO OIICPHUPOBATL TIOHATHAMMU:

[10KAa3aTCJICM, CTCIICHb C JIeHCTBUTEIIHLHBIM (BeIJ_IeCTBeHHBIM)

MoKaszareneM, JIorapuM YuCla, CHHYC, KOCHHYC M  TaHTEHC
[IPOM3BOJIEHOTO YHCIIA;

- yMeTb CBOOOJHO ONEpUpOBaTh MNOHATUAMH: TpaduK QYHKIHH,
oOpaTtHass (QYHKIMS, KOMIO3ULUSA (QYHKIMHA, JnHEHHas ¢QyHKUus,
KBaJpaTHUHas (YHKLHUSA, CTENEeHHas (DYHKUMS C LEJIbIM IOoKa3aTeseM,

TPUTOHOMCTPUYCCKHUC (bYHKI_II/II/I, OGpﬂTHBIC TPUTOHOMCTPUYCCKHUC
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- OCYLICCTBJIATH ITO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B

Pa3JIMYHBIX  CUTyalUsAX, NPOSBIATH  TBOPYECTBO W
BOOOpakeHHe, OBITh HHUIIMATHBHBIM.

OBiajcHue YHUBEPCAIbHBIMU PEryIATUBHBIMMU|
TTeHCTBUSIMU:

') IpUHATHE ceOs U APYTUX JIOACH:

- NPUHAMATh MOTHUBBI W apTyMEHTHI APYIUX JIOACH TpU
QHaJIN3e Pe3yabTaTOB JCATEILHOCTH;

- NpU3HABaTh CBOE TPABO W TPaBO JPYTHUX JOACH Ha
OIMOKU;

- pa3BHBaTh CIIOCOOHOCTh TIOHUMAaThb MHpP C MO3UIIHY
NPYroro 4enoBeKa

(GyHKIIMM, TOKa3aTenbHas W Jorapugmuueckas QyHKIUH; yMETh

cTpouTh Tpaguku (yHKIMHA, BBINOJHATH HpeoOpa3oBaHUs TrpaduKoB
dyHKmi;

- YyMETh MCHOJb30BaTh rpaduku QYHKIMHA A1 U3ydeHHs TPOIECCOB U
3aBHCHMOCTEH MPH PEIICHUN 3a/1a9 U3 JPYruX y4eOHBIX MPEAMETOB U U3

peabHOM  JKW3HHW; BBIpaXaTh (OPMYJIAaMH  3aBHCUMOCTH  MEXKIY)|
BEJINYNHAMUY;
- CBOOOJHO  OmepupoBaTh  MOHATHSMHM: YETHOCTh  (PYHKIUH,

MEePUOJAUYHOCTh (YHKIIUU, OTPAaHUYCHHOCTHh (DYHKIIMH, MOHOTOHHOCTH
GyHKIIUH, SKCTpEMYM (YHKITUU, HAaUOOJbIIIee ¥ HAUMEHbIIIEe 3HAUCHMUS]]
(GYHKIIMY Ha POMEXKYTKE; YMETh MPOBOJAUTH HCCIIEOBaHNE (DYHKITUU;

- YMEThb HCIIOJIb30BAaTh CBOWCTBA W Tpadukud (YHKIUHA IS pEIICHUs
ypaBHEHUH, HEPABEHCTB W 3aJa4y C IapaMeTpamu; HU300pakaTh Ha
KOOPJAMHATHOW  IUIOCKOCTH  MHOXECTBa

pelieHuii  ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

OK 05 OcyiiecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHUKAITUIO HA
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit denepaiuu ¢
Y4€TOM 0COOCHHOCTEH
COLIMAJIBLHOTO U
KYJIbTYPHOT'O KOHTEKCTA

B 001aCcTH 3CTETHYECKOTO BOCITUTAHHUS:

- ACTETHMYECKOE OTHOIICHUE K MHPY, BKIIOYas 3CTETHUKY]
ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpy/Ja U 0OIECTBEHHBIX OTHOIICHUH;

- CIOCOOHOCTh BOCIIPHHUMATh Pa3IMYHbIC BUJIbI HICKYCCTRBA,
TpaaulIMM W TBOPYECTBO CBOErO0 M JIPYTUX HApOJOB,
OIIYIIATh SMOI[MOHAILHOE BO3ACHCTBUE UCKYCCTBA;

- YOS)KJICHHOCTh B 3HAYUMOCTH JIJIsl JIMYHOCTH M OOIIECTBA
OTEYECTBEHHOTO W MHUPOBOIO MCKYCCTBA, JSTHUYECKUX
KYJIbTYPHBIX TPAAULMI U HAPOJIHOTO TBOPUECTBA,

- TOTOBHOCTh K CaMOBBIPQXECHHIO B pa3HbIX BHJAX
CKYCCTBa, CTPEMJICHUE IPOSIBIATH KAYECTBA TBOPUYECKO]
JIMYHOCTH;
OBiageHne
e CTBUSIMU:
a) oO1IeHue:
- OCYIIECTBIIATh KOMMYHHKAIIMH BO BCeX cpepax KU3HH;

YHUBEPCAJIIbHBIMHA KOMMYHHUKAaTUBHbBIMU

- YMETb OTIEpUPOBATh MOHITUAMHU: CpeIHEe apuPMEeTUIeCKOe, MEeAUaHa,
HauOoJIbIIIEe 3HAYeHHUs, pa3Mmax, Jucrepcus,
CTaHJApPTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMEHHEe H3BIEKaTh,
MHTEPIPETUPOBATh HH(OpPMAINIO, MPEACTaBICHHYI0 B Tabnuuax, Ha

n HanMMCHbBIIIEC

muarpammax, rpadukax, OTpakarollylo CBOICTBa peajbHBIX MPOIECCOB
U SBIICHUI; TPENCTaBIATh HH(OPMALMIO C MOMOIIBIO TalJUIl U
muarpamMM; HCCIEIOBaTh CTAaTHUCTUYECKUE JlaHHbIE, B TOM YHCJIE C
[pUMEHEHHEM I'paUUeCKUX METOI0B U 3JIEKTPOHHBIX CPE/ICTB;

YMETb OIICpUPOBATH IIOHATHAMHU: TOYKa, IpsAMas, IJIOCKOCTD,
,Z[ByrpaHHLIfI yroi, CKpCIIUBAIOIIUECCA

[MapaJUICJIbHOCTD U INCPICHAUKYIIIPHOCTD MPSAMBIX U HHOCKOCTeﬁ, yroJji

[POCTPAHCTRO, npsiMbIe,
MEXIy MPSMBIMH, YTOJ MEXAY MPSIMOM U IJIOCKOCTBIO, YTOJ MEXIY)|
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TUNIOCKOCTHU, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSTHUE MEXKIY IIIOCKOCTSIMH;

- YMeThb HCIOJIb30BaTh MPU pEHICHUH 3a7ad H3y4uyeHHble (aKThl U
TEOPEMBI YMEHHE OIICHHBAaTh pa3Mepbl OOBEKTOB
OKpYXKaIoIero Mupa

IJIAaHUMCTPHHU,
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- pacrmo3HaBaTh HeBepOaJlbHBIE CpPEACTBA  OOLICHWS,

[MOHMMAaTh 3HAYCHHE COIMAJBHBIX 3HAKOB, PaclO3HABATh
[PEANOChUTKA  KOH(IUKTHBIX CUTYallMid W CMsT4arhb
KOH(JIUKTEI;

- pa3sBepHYTO M JIOTMUYHO H3JaraTb CBOIO TOYKY 3pEHHS (|

M CII0JIb30BAHHUEM SA3bIKOBBIX CPCACTB

OK 06 IIposBisTh
IpaXXIaHCKO-
MaTPUOTHYECKYIO
[O3ULIHIO,
NIEMOHCTPUPOBATh
0CO3HAHHOE MTOBEJICHUE Ha
OCHOBE TPaIUIIUOHHBIX
[POCCUICKHX JYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH,
B TOM YHCJIE C YYETOM
rapMOHU3ALUH
MEKHALMOHAIBHBIX U
MEXKPETUTHO3HBIX
OTHOILLIEHUH, IPUMEHSTh
CTaHIAPThI
AQHTUKOPPYILIMOHHOTO
[1OBEJICHUS

- OCO3HaHWEe OOYYaIOIIMMUCS POCCHICKON TpaxIaHCKOH
NICHTUYHOCTH,

- LEJCHANPABJICHHOE pAa3BUTHE BHYTPEHHEW IMO3ULIUHU
JIMYHOCTU Ha OCHOBE JYXOBHO-HPAaBCTBCHHBIX HGHHOCTefI
HapooB Poccuiickoi

Q®enepanyy, MUCTOPUYECKUX U

HallMOHAJTBLHO-KYJBTYPHBIX  Tpaaului, (HopMUPOBaHHE]
CHUCTEMBl 3HAYMMBIX I[€HHOCTHO-CMBICIIOBBIX YCTaHOBOK,
QHTUKOPPYIIIMOHHOTO MHPOBO33PEHHUS, MPABOCO3HAHUA,
PKOJIOTUYECKOW KYJIBTYPBI, CIIOCOOHOCTH CTaBUTh IIEIH M|
CTPOUTH KU3HEHHBIE JIaHbL;

B yacTu rpajxJaHCKOTo BOCIIUTAHUS:

- OCO3HaHHue KOHCTUTYIIHOHHBIX  TIpaB

00s13aHHOCTEH, yBa)KCHHE 3aKOHA U TIPABOTIOPSIIKA;

CBOMX 4|
- MIPUHSATHE TPAIUITMOHHBIX
00111eYeI0BEUECKIX TYMAaHUCTUICCKUX U JIEMOKPATHUECKUX
[ICHHOCTE;

- TOTOBHOCTh MPOTHUBOCTOSITH HJCOJIOTHMH JKCTPEMHU3MA,
KCeHOPOOUH,  AUCKPUMHUHAIIUU

HanmlMOHAJIBbHBbIX,

HallMOHaJIM3Ma, 110
COIMAJIbHBIM, PCIIMITHO3HBIM, pPACOBBIM, HAIIHOHAJIbHBIM]
IIPU3HAKAM;

- T'OTOBHOCTBb

BECTU COBMCCTHYHO  JACATCIIBHOCTH

IrpaXxJ1aHCKOT'O 06H_IeCTBa, y4aCTBOBATb

B
HMHTCpCCax B
CaMOYIIpaBJICHUU B 06H_IeO6p830BaTeJIBHOI>'I OpraHu3allvuu Ui
JIICTCKO-FOHOIICCKUX OpraHU3alusiaX;

- YMCHUC B3aHMOJICHICTBOBATh C CoMraJIbHBIMH

MHCTUTYyTaMU B COOTBCTCTBUM C HUX (I)YHKI_[I/IHMI/I U

- YMCTb OIICPUPOBATH MNOHATHAMU: IPAMOYI'OJIbHAA CUCTEMA KOOpAUHAT,
KOOPAWHATBI TOUYKH, BEKTOP, KOOPAWHATEI BEKTOPA, CKAIIAPHOC
MPOU3BENICHUE, YT0JI MEXK]Iy BEKTOPaMH, CyMMa BEKTOPOB,
[MPON3BCACHUC BCKTOPA HA YMCJIO, HAXOAUTH C IOMOIIBIO U3YUCHHBIX
(bopMyIT KOOPIMHATHI CEPEUHBI OTPE3KA, PACCTOSTHUE MEXKITY ABYMS
TOYKAMU;

-yMETh BHIOMPATH TOAXOISIIHA U3y4E€HHBIN METOJT TSl pEeIISHUS
3aaa4u, pacliO3HaBaTb MATEMATUYCCKHE (1)aKTI)I 1 MAaTEMAaTHUYCCKUEC
MOJICJIN B IPUPOJHBIX U O6I_HeCTBeHHI)IX SABJICHUAX, B UCKYCCTBEC;
YMEHHE TPUBOUTH MPUMEPHI MATEMATUUECKUX OTKPBITUH POCCUHUCKOM
1 MUPOBOM MaTEMAaTHYECKON HAYKH.

- YMETh OIIEpUPOBATH MOHATHAMH: CIyYalHBIM OMNBIT U CIy4alHOE
cOObITHE, BEpPOSTHOCTh CIy4allHOTO COOBITHSA; YMETh BBIYHUCIATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TI'papUUECKUX METOJOB; MPUMEHSThH
bopMyIBl CIOKEHHUS M YMHOXEHUS BEPOATHOCTEH, KOMOMHATOPHBIE
dakTel U (opMyNbl MpH pPELIEHUU 3aJay; OLIEHUBATh BEPOSITHOCTH
peabHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4allHBIMU BEJIMYUHAMH; YMEHUE
[PUBOIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCET B IPUPOIHBIX
1 OOIIECTBEHHBIX SIBICHUSIX
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HA3HAYCHHUEM;

-  TOTOBHOCTb K TYMaHUTapHOM M  BOJIOHTEPCKOH
NEATEIbHOCTH;

[MATPUOTHYECKOTO BOCITUTAHMS:

- c(hOpPMHUPOBAHHOCTH POCCHUICKOM TpaXAaHCKOM|
WUJICHTUYHOCTH, IMATPUOTHU3MA, YBAXKEHHUSI K CBOEMY Hapoxy,
YyBCTBAa OTBETCTBEHHOCTH Mepen PoauHOM, ropaoctu 33
CBOM Kpal, cBOr0 PoMHYy, CBOM SI3BIK U KYJIBTYPY, ITPOIILIOE
1 HACTOSIIIIEE MHOTOHAIIMOHAIILHOTO Hapoia Poccnu;

- [ICHHOCTHOE OTHOIIEHUE K TOCY/IapCTBEHHBIM CHUMBOJIAM,
MCTOPUYECKOMY M TMPUPOAHOMY HACIEAUI0, MaMATHUKAM,
TpaguuusM HapoaoB Poccum, poctmxenusim Poccum B
HayKe, ICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IE;

- uaelHas yOeXJIeHHOCTh, TOTOBHOCTh K CIY)XEHUIO H
BamuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CYAbOY;
OCBOCHHBIE O00YYaIOIIUMUCAMEKIIPEIMETHBIE MOHITUS H
yHUBEpCalbHble  y4eOHble JAeWCTBUA  (PETyIsTUBHBIE,
[M03HaBaTeIbHbIC, KOMMYHHUKATHUBHBIC);

- CIOCOOHOCTh MX HCIIOJIb30BaHUS B IO3HABATEIBHON WU
COL[MAJIbHOW IMPAKTUKE, TOTOBHOCTh K CAMOCTOSITEJIbBHOMY
[IAHUPOBAHUIO U OCYILIECTBICHHUIO Y4EOHOU NEATENBbHOCTH,
OpraHu3aluu y4eOHOr0 COTPYJHHMYECTBA v
[eJarornyecKuMu  pabOTHUKAMU W CBEPCTHHKAMH, K
Y4acTUIO B MIOCTPOEHUHU WHIUBUIYAJIbHOU
00pa3oBaTeNIbHON TPACKTOPUH;

- OBJIaJICHHUE HaBbIKAMU Y4€OHO-HCCIEI0BATEIbCKOM,

HpO@KTHOfI U COLIMANBLHOU JeSITEIbHOCTU
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OK 07 ConeiicTBoBath
COXPAHEHHUIO OKpYXarolleH
Cpelbl,
[pecypcocOepeKeHuIo,
[IPUMEHSTH 3HaHUsI 00
M3MEHEHUU KJIMMaTa,
[IPUHLIMIIBI OEPEKITUBOTO
[IPOU3BO/JICTBA,

A (HEKTUBHO EHCTBOBATH
B UpE3BbIYAHBIX
CUTYaIUIX

- HE TIIpUHUMAaTh  JCHCTBUS, NPUHOCSIINE  BpPE]
OKpYKalollel cpere;

- YMETb IIPOrHO3UPOBATh HEeOJIaronpUsITHHIE
DKOJIOTUYECKHE MOCJIEACTBUS IpeIpUHUMAEMBbIX
NIENCTBHMN, TPEAOTBPAILATh UX;

- paclIMpUTh  ONBIT  JESITEIBHOCTH  3KOJOIMYECKON
HAaIIpaBJICHHOCTH;

- pa3pabarbiBaTh IUIaH pELIEHUS MNPOOJIEMbl C Y4ETOM
aHaJIM3a HMMCIOINUXCA MaTCpHUAJIbHBIX W HEMATCPUAJIbHBIX
peECypcoB;

- OCYILECTBJIATh II€JICHANPABJICHHBIA IOMCK MEpPEeHOCa
CPEICTB M CIOCOOOB JEHCTBUS B MNPOQecCHOHAIbHYIO
cpeny;

- YMCTb IICPCHOCUTH 3HAHUA B TIO3HABATCIILHYIO U
IMIPAKTUYCCKYIO oOJactu KHUBHEACATCIBHOCTHU,

- IpeJylaraTb HOBbIE IIPOEKTHI, OLICHUBATh UAEU C MO3HIIUN
HOBH3HBI, OPUTMHATIBHOCTH, IPAKTHYECKON 3HAUMMOCTH;

- 1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI

B OCATCIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIIbLTATOB

- YMETh OIEPUPOBATh MOHATHAMH: (QYHKIHS, HEIpepbIBHAS (yHKLUS,
MepBOOOpa3Hasi, OMpPEICICHHBIN
dynxumi,

IIPOCTEUIINX  CIIydasx

[IPOU3BOHAS, UHTErpall; yMETh

HaXO0IUThb IIPONU3BOAHLBIC SJICMCHTApPHBIX HCIIOJIb3 YA

CIIpaBOYHBIC MaTEpHaJIbl; MCCIEIOBAaTh B
(yHKIMM Ha MOHOTOHHOCTb, HaXOJWTh HAWOOJIBLINE M HAUMEHbIIUE
3HaYeHNs (PYHKIUN; CTPOUTH rpa)uKu MHOTOWICHOB C MCIIOJIb30BaHUEM
arrapaTa MaTeMAaTHYECKOro aHaluu3a; MPHUMEHSATh NPOU3BOAHYIO IIPU
[pELIEHUN 3aJa4 Ha JABWKEHUE; pellaTh IPAKTUKO-OPHUEHTHPOBAHHBIC
3a7auy Ha HauOOJbIIME W HAUMEHbIME 3HAYEHUs, HA HaXOXICHUE

[IyTH, CKOPOCTH U YCKOPEHUS;

YMETh OINEpPUPOBATH TOHATUSAMU:
M0100HbIE  (UTYPBI
rionaied MoBepXHOCTeH U 00BEMOB MOJOOHBIX (UTYp MPH PEIIeHUHU

JIBKCHHE B TIPOCTPAHCTBE,
B IPOCTPAHCTBEC, HUCIOJb30BATH OTHOIICHHC
3ajay;

- YMETDH BBIYHUCIATE TCOMETPUUCCKUEC BEIIMUNHBI (IU'II/IHa, yroJ, miomanb,
00beM, TUIOIIA[b TMOBEPXHOCTH), WCIONB3YyS H3YYCHHBIE (OPMYIBI U
METOTBI

LETAM
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Taxke AMCHUIIIMHA UMEET 3HAaYeHUE NMPH POPMHUPOBAHUH U PA3BUTUU MPOPECCHOHATBHBIX

KOMIIETEHIINN

Buapbl nesiTeJIbHOCTH

Koa u HamMeHOBaHHUe
KOMIICTCHINUH

Texunueckoe  obcnmyxuBanue u  pemoHT | IIK 1.1.IIpoBepsars B3aumoeiicTBrE y3/I10B

JIOKOMOTHBA  (3JIEKTPOBO3). JIOKOMOTHBA..
[IK 1.2.1IponsBomTh MOHTaXK, pa30OpKY, COSIMHEHUE U
PPETYITMPOBKY YacTell pEMOHTUPYEMOTO OOBEKTa
JIOKOMOTHBA.

VYnopasnenue u TexHumdeckas oxcrutyatauus | [IK 2.1.0cymiecTBists npuemMKy U MOArOTOBKY

JIOKOMOTHBA (DJIEKTPOBO3) TOJ PYKOBOJCTBOM
MalIuHUuCTa

JIOKOMOTHBA K PEICY.
[IK 2.2.06ecneunBars yrpaBieHHE JOKOMOTHBOM

[IK 2.3.KoHTpoaupoBaTh U OLIECHUBATh Kau€CTBO
BBITIOJTHSIEMBIX PaOOT.




2. CTpyKTypa 1 coaep:kaHue 001eodpa3zoBareJbHONM AN CHUILIHHBI

2.1. O0bemM TUCHMILIMHBI M BUABI y4eOHOU padoThl

Buna yueOHo# padoThI Oovem 6
uacax

O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CIUTIIHHbI 320

B T.4Y.

OcHOBHOe cogepKaHue 310

BT. U.:

TEOpEeTHIECKOe 00yUueHre 274

MIPAKTUYECKUE 3aHATHS 25

KOHTPOJIbHBIE Pa0OThI 12

IIpodeccuoHAIBLHO-0PHEHTHPOBAHHOE COACPKAHUE (coaep:KaHue 49

NMPUKJIATHOTO MOYJIA)

BT. 4.

TEOpEeTHYECKOE 00yUeHre 4

MPaKTUYECKUE 3aHITHS 45

Koncyabranuu 4

NuauBuUaya bHbI NpoeKT(0a/nem) aa

IIpomexyTouHas arTecTanus (IK3aMeH) 6
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2.2. TeMaTH4YeCKMH IUIAH U COAEPKAHME TUCUMIJINHBI

®opmupyem
Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NpogeccHnoHATbHO-
HanmeHnoBanme pa3aeioB . O0nLeM 18(3
OPUEHTHPOBAHHOE), JTA00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, TPUKJIATHOH MOAYJ/Ib
U TeM YacoB | KOMIIETeHIH
(Ipu HAJIMYHUH)
"
1 2 3 4
OcHoBHoOe coJepkaHue
Paszgea 1. IloBTOpeHne kKypca MaTeMaTHKH OCHOBHOM IIKOJIbI 19
Tema 1.1 Conepxkanue yueOHOTo MaTepuaa
Heas 1 3axaun ba3oBble 3HAaHMA W yMEHHS [0 MaTeMaTWKe B NMPOPECCHOHAIbHOW U B IMOBCEAHEBHOMU
MaTeMATUKHU NMPH NeSITENIbHOCTH.
OCBOEHHUH KomOunupoBanHoe 3aHstue 1
CHeNNaAJIbHOCTH
Tema 1.2 Conepkanue yaeOHOTO MaTepHaa
Yuciia 1 BbIYUCICHHUSA. JlefictBust ¢ JOEHCTBUTENBbHBIMU 4Yuciamu. JlelicTBUS co  cTeneHsMH, (HOPMYIbI
Bripaxxenus u COKpPAIIEHHOTO YMHOXEHHUSI.
npeodpazoBaHus KombOuampoBanHOE 3aHsTHE 2 OK-01, OK-
Tema 1.3. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE  COJAep:KaHUe (coaeprkaHWe NPHUKJIATHOIO 02, OK-03,
I'eomerpust Ha MO/1YJIfA) OK-04, OK-
IVIOCKOCTH IIpakTH4eckoe 3aHATHE 05, OK-06,
1. Beruncnenue miomaaen miockux Guryp 2 OK-07
2. PemieHne npakTUKO-OPUEHTUPOBAHHBIX 3aa4 [10 FTEOMETPHUU HA IIJIOCKOCTH TIK1.2.
Tema 1.4 I[IpakTHYeckoe 3aHsATHE
IIpoueHTHBIC 3. HaxoxaeHue npocThIX IPOLEHTOB
BBLIYMCJICHUS 4. BriuucieHnue npoleHTOB pa3IMuyHbIMU CIIOCOOaMHU 4
5. Beruucinenue cinoKHbIX MPOLIEHTOB
6. Pemienue 3a1ay Ha TPOLIEHTHI
Tema 1.5 IIpakTHYecKoe 3aHATHE
YpaBuenus u
HEpaBEeHCTBA 7. Pellienyie IMHENHBIX, KBAJPATHBIX, YPABHEHUN U HEPABEHCTB 2
8. Pemenne qpoOHO-TMHENHHBIX, YPABHEHUI 1 HEPABEHCTB
Tema 1.6 Coneprxanue yueOHOTO MaTepuana
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Cucrembl ypaBHeHUi 1

CriocoObl permieHHs cHCTEM JHHEHHBIX ypaBHeHu#. Ilomstus: matpuma 2x2 u 3x3,

HEPaBeHCTB onpenenutens Matpuibl. Meton [Maycca. CucreMbl HeIMHEWHBIX ypaBHEHMH. CrcTeMbl 6
HEPABEHCTB
KoMOuHupoBaHHOE 3aHITHE
Tema 1.7 ConepxaHue yaeOHOTO MaTepralia
BxoaHo# KOHTPOJIB Boruncnenus u npeoOpa3oBaHusi. YpaBHEHUS U HepaBeHCTBaA. ['eoMeTpust Ha MIIOCKOCTH
KonTtponsHast padora Nel 2
Pa3nea 2 IlpsiMble M MJIOCKOCTH B MPOCTPAHCTBE 17
Tema 2.1. Conepxkanue yaeOHOTo MaTepuaa
OcHOBHBIC NIOHATHS [Ipenmer crepeomerprun. OCHOBHbIE OHSTHUS (TOUKA, MpPsAMas, MIIOCKOCTh, IPOCTPAHCTBO).
cTepeoMeTpHH. OcHOBHbIE AKCUOMBI CTEPEOMETPHH. [Tepecekarommuecs, napajiesbHble U 2
PacnoJioskenne npsMbIX | ckpeniuBaroluecs: npsiMble. [Ipu3Hak U cBOMCTBO CKpelmMBaromuxcsi npsiMbiX. OCHOBHbBIE
U I10CKOCTel MIPOCTPAHCTBEHHbIE (PUTYPHI.
KombuampoBanHoe 3ansTrie
Tema 2.2. Conepkanue yaeOHOTO MaTepHasa
IHapanieJbHOCTH [Tapannensubie mpsiMas u  MiIockocTh. Omnpenenenue. I[lpusnak. CpolictBa  (C
NPAMBIX, IPAMOH U nokaszatenbcTBoM). [lapamnenpabie miockoctu. Ompenenenue. [Ipusnak. ColictBa (C
IUIOCKOCTH, IVIOCKOCTEN | ToKa3zaTenbcTBOM). TeTpasap u ero siemeHThl. [lapamnenenurnen M ero 3JI€MEHTHI.
CBolicTBa NPOTHUBOMOJIOKHBIX TpaHed M JuaroHaned napamienenunena. Iloctpoenue 6 OK-01, OK-
ceueHuil. Perienue 3agauy. 03, OK-04,
KomOunupoBanHoe 3aHstue OK-07
Tema 2.3. Copnepxanue yueOHOro Marepuala 1IK1.2.
IlepneHaMKYyIAPHOCTD [lepnennukynapusie npsmeie. [lapamiensHbie npsiMble, TEPIEHIUKYIIPHbIE K MIOCKOCTH.
NPSAMBIX, IPSAMON U [Ipu3Hak nepneHIuKyIIpPHOCTH NPSAMON U MockocTH. JlokazarenscTBo. [lepnenaukymnsp u
IUIOCKOCTH, IVIOCKOCTeN | HakioHHAas. [lepnennukynspHbie mIocKOoCTH. [Ipu3Hak neprneHIuKyaspHOCTH TIOCKOCTEH.
Jloka3aTenbCTBO.
Paccrosinus B mpoctpaHCcTBE 2
Kom0OuHupoBaHHoe 3aHsTHE
Tema 2.4. Coneprxanue yueOHOTO MaTepuana
Teopema o Tpex Teopema o Tpex mnepneHaukyiIspax. JlokasaTenbcTBo. Yroa MexAy MpsAMON H
NeprneHInKyJIsapax 2

IIOCKOCTBIO. YTOII MCKIY IIIOCKOCTAMU

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 2.5.

IIpodeccHoHATLHO-OPHEHTHPOBAHHOE  COJepKaHHe (COlep:KaHWe TPHUKJIATHOTO

IMapanuenbHsble, MOJY.JIs1)
nepneHAuKyJIsipHbIe, IIpakTnueckoe 3aHsTHE.
CKpCIIBaKOIUCCH 9 . Pemienue 3a1a4 ¢ IpUMEHEHUEM aKCHOM CTEPEOMETPUU 3
npsiMbie 10. Pemenue 3a1a4 Ha mapauieIbHOCTh B POCTPAHCTBE
11. Pemenue 3a1a4 Ha NEPHIEHAUKYISIPHOCTD B IPOCTPAHCTBE
Tema 2.6. ConepxaHue yaeOHOTO MaTepralia
Pemenne 3agau. Ilpsimble | PacnionokeHue mNpsMBIX U IUIOCKOCTEM B mpocTpaHcTBe. [lepneHauKynspHOCTh U
U IUI0OCKOCTH B NapajuIeNbHOCTh NMPSAMBIX U I0ocKocTel. CKpelmBaromuecs npsmble
NpPOCTPaHCTBE KonTposbHas paboTta Ne2 2
Paznen 3. KoopauHaTsl 4 BEKTOPBI 16
Tema 3.1 Conepxkanue ydeOHOTO MaTepuaa
JlexapToBbl KOOPpAUHATHI | J[eKapTOBBI KOOpAMHATBI B mpocTpaHcTBe. [Ipocreiimme 3amaun B KOOpAMHATAX.
B IIPOCTPaHCTBe. PaccrostHue Mexay IByMsl TOUKaMH, KOOPJMHATHI CEPEINHBI OTpPE3Ka 4
Paccrosinue mexay KoMOHMHUpOBaHHOE 3aHATHE
ABYMS TOUKAMHU.
Koopaunatsl cepeanHbl
OTpe3Ka
Tema 3.2 Copepxanue yueOHOTo Marepuala
BekTopsl B Bekropsl B npoctpanctBe. Cl0KE€HHWE W BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha OK-02, OK-
NPOCTPAHCTBE. yucno. Kommnanapuele BekTopbl. CKaJasipHOE NPOU3BEACHUE BEKTOPOB. PasznoxxeHue 03, OK-04,
YroJ Me:K1y BEeKTOPAMH. | BEKTOpa [0 TpPeM HEKOMIUIaHApHBIM BeKTopaM. KoopauHatel BeKTOpa, CKalsipHOE OK-07
CxkansipHoe IIPOU3BEJICHNE BEKTOPOB B KOOPJAMHATAX, YTOJ MEX]Y BEKTOPaMH, Yroj MEXAy NpIMOU U 6 TIK1.2.
Npou3BeeHHe BEKTOPOB | IUIOCKOCTBIO, YTOJl MEXK/y IIJIOCKOCTSIMU. Y paBHEHHE IJIOCKOCTHU. ['eoMeTpruueckuii cMbICI
onpeaenuTens 2x2
KomOunupoBanHoe 3anstue
Tema 3.3 IIpodeccnoHaNTBLHO-OPUEHTHPOBAHHOE  coJep:kaHue  (CoAep:KaHUe TMPHUKJIIATHOTO
IIpakTHKoO- MOJY.JIst)
OPHEHTHPOBAHHBIEC IIpakTnyeckoe 3ansTHE
3aJa44 HA 12.Pemienne  NpaKkTUKO-OPUEHTUPOBAHHBIX  3a1ad  "JlekapToBBl ~ KOOpAMHATBI B 4
KOOPAUHATHOMI npocTpaHcTee”
JIOCKOCTH 13. Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX 3a1a4 "KoopauHaTHas MI0CKOCTB"

14. PemeHne npakTUKO-OPUEHTUPOBAHHBIX 3a7a4 "BelunciieHne pacCTOSHUM 1 IUIoIanei
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Ha IIOCKOCTH"
15. Pemienue npakTUKO-OpUEHTUPOBAHHBIX 3a7a4 "KosnndyecTBeHHbIE pacueThl"”

Tema 3.4
Pemrenne 3agau.
KoopanHatsl M BEeKTOPBI

Conepxanue yaeOHOro MaTepuaia

JlexapToBbl KOOpAMHATBI B IpocTpaHCTBE. BekTopel B mnpocrpaHcTBe. ClokeHue u

BBIUYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. KoMIulaHapHBIE BEKTOPBI.
CkansipHoe Ipou3BeleHUE BEKTOpOB. Pa3noxkeHue BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpocreimme 3amaun B koopauHaTax. KoopauHaTel BEKTOpa, pacCTOSHHE

MCXKAY TOYKAMH, KOOPAMHATBI CCPCAUHBI OTPE3Ka, CKAIAPHOC MPOU3BCACHUC BCKTOPOB B

KOOpJMHATaX, YTOJ MEXy BEKTOPAMHM, YroJl MEXIY MPSMOIl U MIOCKOCTBIO, YIOJl MEX]Y 2

IJIOCKOCTSMU

Kontponsnas padora Ne3
Pa3nen 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue GyHKIUH 38
Tema 4.1 Conepxkanue yaeOHOTO MaTepHaa
Tpuronomerpuueckue Pannannas mepa yria. [IoBopoT Touku BOKpyr Hayana koopauHat. OnpeseneHue cuHyca,
byHkuun KOCHHYCa, TAHT€HCAa U KOTaHreHca. 3HAaKU CHHYCa, KOCHHYCa, TaHI€HCa M KOTaHIeHca Io 6
NPOU3BOJILHOIO yIJIa, YeTBEPTAM. 3aBUCUMOCTh MEX/1y CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaH['€HCOM OJIHOTO
yucaa. Pagnannas n U TOTO XK€ yria
rpajaycHasi Mmepa yria KomOunupoBanHoe 3anstue
Tema 4.2 Copnepxanue yueOHOTo MaTepuala
OcHoBHBIE Tpuronomerpuueckue toxzaecrBa. CUHYC, KOCUHYC, TAHI€HC U KOTAHI'€HC YIJOB OH - 0. OK-01, OK-
TPUTOHOMETPHYECKHE @opMyIbl IPUBEICHNUS. 4 02, OK-03,
TOKAECTBA. KomOunupoBanHoe 3aHsTue OK-04, OK-
D opMyJIbl IPUBEIEHUS 05, OK-06,
Tema 4.3 Copnepxanue yueOHOTo MaTepualia OK-07
Cunyc, kocunyc, tanresc | Cymma u pa3HocTh cuHycoB. CyMMa U pa3HOCTh KOCHMHYCOB. CHHYC U KOCHHYC JIBOMHOTO IIK1.2.
CYMMBI ¥ pa3HoCTH ABYX | yrna. Dopmynsl mnonoBuHHOro yria. [IpeoOpasoBaHusi CyMMbl TPHUTOHOMETPHUECKUX
yIJI0B (GyHKIMI B MpOU3BECHUE U NPOU3BEICHUS B CyMMY. BhIpaxkeHHe TPUTOHOMETPUUYECKUX 8

Cunyc 1 KocuHyC
ABOMHOIO yrJa.
®opMyJIbl M0JIOBUHHOI'O
yriaa

(I)YHKI_II/Iﬁ 4epe3 TaHI'CHC IIOJIOBUHHOI'O apryMcHTaA.
TPUTOHOMCTPUYICCKUX BHpa)KeHI/Iﬁ

[IpeoOpazoBanust MpoCTEHIINX

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.4
DyHKIUH, HX CBOMCTBA.

CopepxaHue yueOHOTO MaTepralia

OOnacte ompeneneHuss M MHOXECTBO 3HaueHMM ¢QyHkumid. YETHOCTH, HEUETHOCTD,
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Cnoco0bI 3a1aHud

MEePUOTUIHOCTh PyHKIUN. CrocoOBI 3aaHus (yHKIIHIA

byHkuumii KomOunnpoBaHHoe 3aHsTHe
Tema 4.5 ConepxaHue yaueOHOTO MaTepralia
Tpuronomerpuyeckue OOGnacte ompeneneHUss M MHOXECTBO 3HAYCHWH TPUTOHOMETPHUECKUX (PYHKUUH.

(pysnkumu, ux cpoiicrea u
rpaguxku

YErHOCTh, HEYETHOCTH, MEPUOTUYHOCTH TpPUTOHOMETpuueckux (yHkmii. CBoHcTBa |
rpaduku GYHKIUH y = cOS X, y = sin X, y = tg X, y = ctg X.

KomMOunupoBanHoe 3aHsTHE.

Tema 4.6 IIpakTnueckoe 3ansTHE

IpeoGpazosanue 16. CxaTue U pacTspkeHue rpakoB TPUTOHOMETPHUUECKUX (PYHKIIHH.

rpajuxos 17. IIpeobpazoBanue rpaukOB TPUTOHOMETPUUECKUX (QYHKIUI.

TPUTOHOMETPUYECKUX

byHkuuii

Tema 4.7 ITpodeccnoHaNTbLHO-OPUEHTHPOBAHHOE  CoJep:kaHue  (coAep:KaHUe TMPHUKJIATHOTO
Onucanue MOYJIs1)

NPOU3BOJACTBEHHBIX IIpakTnueckoe 3ansTHE

NPOLEeCCOB C MOMOIIbLIO
rpagpukoB pyHKUMH

18. Onucanue Mpou3BOJCTBEHHBIX MPOIIECCOB C MOMOIIIBIO TpaPuKOB QYHKITHH
19. Hcnonb3oBaHWE CBOWCTB TPUTOHOMETPHUYECKHX (YHKIUKA B TpodeccHOHATbHBIX
3aayax

Tema 4.8 Copnepxanue yueOHOTo Marepuala
OopartHble OO6parnbie Tpuronomerpuieckue GyHkuu. Mx coiictBa u rpaduxu
TPUTOHOMETPHYECKH e
KomOunupoBanHoe 3anstue
GyHkun
Tema 4.9 Copnepxanue yueOHOro Marepuala
Tpuronomerpuyeckue YpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg x = a. Pemenue
YPABHEHHA U TPUTOHOMETPUYECKUX YPABHEHUU OCHOBHBIX THUIIOB: IPOCTEUIINE TPUTOHOMETPUUYECKUE
HepaBeHCTBa YpaBHEHUs, CBOJSIIMECS K KBaJAPAaTHBIM, pEIIAEMbIE pPA3JI0KEHUEM HA MHOXKUTENH,
oaHopoanbie. I pocreiilne TpPUroHOMEeTpUUECKHE HEPABEHCTBA
KomMOunupoBanHoe 3aHATHE.
Tema 4.10 Copneprxanue yueOHOTO MaTepuana
Cucremsl Cucrembl IPOCTENIINX TPUTOHOMETPUUECKUX YPaBHEHUN
TPUTOHOMETPHYECKHX KomMmOunupoBanHoe 3aHsTHE
yPaBHEHUI
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Tema 4.11 Coneprxanue yueOHOTO MaTepuana
Pemenue 3anau [IpeoOpa3oBaHrue TPUTOHOMETPUUECKUX BBIPAKCHHUNA. PelieHne TPUrOHOMETPHUYECKUX
«OcHOBBI yYpaBHEHU U HEPABEHCTB B TOM YHMCIIE C UCIOJIb30BAHNEM CBOMCTB (DYHKIIMH. 2
TPUTOHOMETPHH. KontponsHas pabora Ne4
Tpuronomerpuueckue
GyHKkIum»
Paspen 5. KommiekcHblie ynciaa 8
Tema 5.1 ConepxaHue yaeOHOTO MaTepralia
KommnuiexkcHblie uncia [TonsiTe koMmuekcHoro yucia. ConpsKeHHble KOMIUIEKCHBIE YUCIA, MOJYIb U apryMEHT
KOMILJIEKCHOro  yucna. Popma 3amucu  KOMIUIEKCHOTO uucia  (reoMmeTrpudeckas, 4
TpUTOHOMETpHUUECKas, anredpandeckas). ApupMeTHueckue NEHCTBUS C KOMILJIEKCHBIMU
yHucliaMu
KombuampoBanHoe 3ansTrie
Tema 5.2 IIpakTHYecKkoe 3aHATHE
IIpumenenne 20. IIpuMeHeHre KOMIUIEKCHBIX YU CET
KOMILICKCHBIX YU CEJ 21. BbINIOJTHEHHE PACUETOB C MOMOIIbIO KOMIUIEKCHBIX YUCEN. 4
22. BeimonHeHne apuPMETHISCKUX NEUCTBUS C KOMIUJICKCHBIMU YHCIIAMH.
23. O3HaKOMIICHHE C IPUMEPAMHU HUCIOJIb30BaHUS KOMIUICKCHBIX YUCEI
Pa3nen 6. [IpousBoaHasi pyHKIUM, ee MTPUMEHEeHHE 39
Tema 6.1 Copnepxanue yueOHOro Marepuaia
ITonsiTHEe MPOU3BOHOI. OnpeneneHre 4YHUCIOBOM IOCIIEIOBATEIBHOCTH U CIOCOObI ee 3amaHus. CBoiicTBa
®opmyJibl M IPABHJIA YUCIOBBIX  MoOcjaeaoBaTenbHocTed.  OmnpeneneHue  Mpeaena  MOCIeI0BAaTEIbHOCTH.
nuddepenuupoBanus Boruucnenue mnpezpenos mnocnepoBaTenbHocTeil. Ilpenen ¢yHkuum Ha OECKOHEYHOCTH. 2
[Ipenen ¢gynkuuu B Touke. [Ipupamenue aprymenta. Ilpupamenue ¢ynkuuu. 3anauu,
OPUBOJAIIME K TOHATUIO Mpou3BOAHOW. OrmpeneneHue MNPOU3BOAHON. AINTOpUTM
OTBICKaHUs TPOU3BOJHOM
KomOunupoBanHoe 3anstue
Tema 6.2 CogepxaHnue yueOHOTO MaTepHalia OK-01, OK-
IIpon3BoaHbIe CYyMMBI, ®opmynsl quddepenumponanus. [Ipasuna nuddepeHnupoBaHus 6 02, OK-03,
pasHocTH npousBenenus, | KomOMHUPOBaHHOE 3aHATHE OK-04, OK-
YaCTHOI'0 05, OK-06,
Tema 6.3 CopnepxaHue yueOHOTO MaTepualia OK-07
IIpousBoanbie Omnpenenenue crnoxHo ¢QyHkuuu. IlpowsBogHast TPUTOHOMETPUUECKUX —(YHKIIMH. 1IK1.2.
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TPUTOHOMETPHYECKHX
¢pyuxkumii. Ilponssognas
CJI0KHOM (PYHKIIUH

[IpousBoaHas CIOXKHON QYHKITUH

KoMOuHupoBaHHOE 3aHITHE

Tema 6.4
I'eomeTpuyecknii CMBICJI
NMPOU3BOJAHOM

Conepxanue yaeOHOro MaTepuaia

I'eomeTpudeckuii CMBICI POU3BOIHON (PYHKINU — yriioBoi K03(h(QUIIMEHT KacaTenbHOH K
rpaduKy (QYHKIUM B TOYKE. YpaBHEHHE KacaTelbHON K rpaduky (QyHKIUH. AITOPHUTM
COCTaBJICHUS YpaBHEHHsI KacaTelbHOU K rpaduky GyHKuun y=f(X)

KombunupoBanHoe 3anstue

Tema 6.5 ®usnuecknii
CMBICJI IPOU3BOJIHOM B
npodeccuoHAIbLHBIX
3agavax

Conepxkanue yueOHOTo MaTepuaa

Ouznyeckuil (MEXaHUYECKHI) CMBICT MPOU3BOAHOW — MTHOBEHHAs CKOPOCTb B MOMEHT
BpeMeHH t: v =S’ (t)

KombuamnpoBanHoe 3anstrie

Tema 6.6 IlonsiTue o
HeﬂpepblBHOCTl/l
(pynkuuun. Meron

HpaKTI/I‘IeCKOC 3aHATHE

24. V3y4yeHue MOHATUS U CBOMCTB HENPEPHIBHOM (DYHKIUH.
25. TlpuMeHeHHE anropUTMa pelieHUs] HEPaBEHCTB METOJIOM UHTEPBAJIOB

HHTEPBAJIOB
Tema 6.7 Copnepxanue yueOHOTo MaTepuala
MOHOTOHHOCTH Bo3spactanue u yObiBaHUWE (QYHKIIMH, COOTBETCTBHE BO3PACTaHHS M yObIBaHUS (YHKIIUU

¢ynkuun. Toukn

3HaKy MNpou3BOJHON. [loHsSTHE TPOM3BOMHON BBICIIETO MOPSIKA, COOTBETCTBHE 3HAKA

JIKCTpeMyMa BTOPOIl TMPOU3BOAHOIN BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3ke. 3ajaud Ha
MakCUMyM U MHHUMYM. [lOHATHE acUMMOTOTBHI, CHOCOOBI HUX ONIpENeIeHUA. AINTOPUTM
ucciieoBaHus (GYHKIMM U MOCTPOEHHs ee rpaduka ¢ MOMOIIbI0 Mpou3BoaAHOM. J[poOHO-
AUHeHHast QyHKIUs
KomOunupoBanHoe 3anstue

Tema 6.8 Copnepxanue yueOHOTo MaTepuaa

HUccaenoBanue pyHkumii
U nocrpoenme rpapuxkos

HccnenoBanue GyHKINUU U TOCTPOCHUE TPAdUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.9 Hauooan1iee u
HauMeHbIIee 3 HAYCHUSA

byHkuun

CogepxaHnue yueOHOTO MaTepHalia

HaxoxnaeHnue HaKOOJIBIIEr0 ¥ HAaMMEHBIIIET0 3HAYCHHH (I)YHKI_II/II\/’I, MOCTPOCHUC I‘pa(l)I/IKOB
MHOT'OYJICHOB C UCIIOJIb30BAHUEM allllapaTa MaTECMATUICCKOTO aHalIn3a

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.10

IpodeccHoHATLHO-OPHEHTHPOBAHHOE  COJepKaHHe (COlep:KaHWe TPHUKJIATHOTO
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Haxo:xneHnue MOIYJIs1)
ONTHUMAJILHOTO IIpakTHyeckoe 3aHsITHE 6
pe3yJabTaTa ¢ NOMoOIbIo 26. 3yunTh METOI pelIeHHs 3a1a4 Yepe3 MOUCK HanOOJIbIIEr0 ¥ HAMMEHBIIIETO 3HAUCHUSI.
NPOM3BOIHON B 27. BeraucneHnue HanboabIIero (HaMMEHbBIIET0) TIEPUMETPA.
IPAKTHYECKHX 329X 28. Borunciaenue HanOoJbIel (HaMMEHBIIICH ) IIOIIA TN,

29. Brruucnenue HaubobIIero (HauMeHbIIero) oorEma.

30.Pemenue 3a1a4 ¢ SKOHOMUYECKUM COJEPKAHUEM.

31. Pemenue pa3nu4HbIX 3a7a4 Ha HanOOJIbIIIee(HAMMEHBIIIEE) 3HAUCHHE.
Tema 6.11 ConepxaHue yaeOHOTO MaTepralia
Pemenue 3agau. @opmynsl U mpaBuwia AuddepeHuupoBanus. MccnenoBanue (GYHKIMH € TOMOIIBIO
IIpounssoanas ¢pynkuuu, | npousBogHoi. Hanbosnbliee u HauMeHbllee 3HAYCHUS] PYHKIUU 2
ee IpUMEHeHue KontponsHnas pabotaNe5
Paznean 7. IlepBooOpa3Hasi pyHKUMM, ee IPUMEHEHHE 10
Tema 7.1 Conepkanue yaeOHOTO MaTepHaa 2
IlepBoodpasnasn 3amaya O BOCCTAaHOBJICHMHM 3aKOHAa JBWKEHHUS 1O W3BECTHOM ckopocTu. [lonsatue
¢ynxuun. Hpasuia uHTerpupoBanusa. O3HaKOMIJIEHHE C MOHSATHEM HMHTErpaia u nepBooOpa3sHOM i GyHKIHUH
HaXO0KACHUS y=f(x). Pemenue 3amad Ha CBsA3b NEPBOOOPA3HONW M €€ TPOU3BOJHON, BBIYHCIICHHE
MepBOOOpPa3HBIX nepBooOpazHor g gaHHOW — pynkumm. Tabmwma QopMyn s HaAXOXKIEHUSA

repBooOpa3HbIX. M3yueHue npaBuiia BEIYUCICHHS TIEPBOOOPA3HOM

KombuampoBanHoe 3aHsTHE
Tema 7.2 Conepxanue yuebHOro MaTepuana 2 OK-01, OK-
Heonpene.nemiblﬁ " [TonsiTHE HEOTPEICIIEHHOTO UHTErpaja (())12<, (())4K(())I3<
onpeeJleHHbIH -0, UR-
MHTerpajibl KomOunupoBanHoe 3anstue 05, OK-06,
Tema 7.3 Ilnomanb CopepxaHnue yueOHOro MaTepuaia OK-07
KPHMBOJINHETHOM 3amaun, MPUBOAIINE K MOHATHIO OMPEEIIEHHOT0 MHTErpaia — O BBIYUCICHUU ILIOMIAAN TIK1.2.
Tpaneuun. ®@opmya KPUBOJIMHENHOW Tpalleluy, O nepeMelieHny Touku. [lonsatue onpenenéHHoro uHTerpaa. 2
He1otona — Jleiibnnua I'eomeTrpuueckuii U pU3NUECKUl CMBICI ONpeieieHHOro uHTerpana. ®@opmyna HeroTtona—

JleiiOuuma

KomOunupoBanHoe 3aHstue
Tema 7.4 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE  cOAepkaHue (comep:KaHMe TPHKJIATHOIO
OmnpeneJieHHbII MOYJIs1)

2

HHTErpaJj B ;)KU3HU

IIpakTHYecKoe 3aHATHE

32. Ilpumenenue popmyssl HetoToHa — JleiibHuia
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33. Pemienue 3aa4 Ha IPUMEHEHUE UHTErpaja

Tema 7.5 ConepxaHue yaeOHOTO MaTepralia
Pemenue 3agau. [lepBooOpasnas ¢pynkuuu. [IpaBuina HaxoxaeHUs nepBooOpasHbix. Ee mpuMenenue
IlepBooGpa3Hasn KonTtponsHas padota Ne6 2
(pynkuumn, ee
NpUMeHeHHe
Pa3nes 8. MHOrorpaHHMKH M Tejia BpalleHus 43
Tema 8.1 Conepxkanue ydeOHOro MaTepuasia
Bepumnel, peopa, rpanu | [lorstue MHOrorpanHuka. Ero ameMeHTsI: BepluHbI, pedpa, rpanu. JJuaronans. CeueHue.
MHOTOTPpaHHUKA Brinykibie 1 HEBBIMYKIIbIE MHOTOTPAHHUKHU
KoMOMHMPOBaHHOE 3aHATHE 2
Tema 8.2 Conepxkanue y4eOHOTO MaTepHaa
IIpusma, ee [Tonsatue mnpusmbl. Ee ocHoBanmst u OokoBble TpaHu. Bricota mnpusmsel. [lpsmas u
COCTaBJISIIOIIME, CeYeHHe. | HakioHHas npusMa. [IpaBunbhas npusma. Ee ceuenmne
IIpsimast u npaBuabHasg | KoMOWHHPOBaHHOE 3aHATHE 2
NPHU3MBI
Tema 8.3 Copnepxanue yueOHOTo MaTepuana OK-01. OK
Mapanaeaenunen, KyoO. [Tapannenenumnen, cBOWCTBa MPSMOYroJbHOTO Tapasuienenunena, kyo. Ceuenue KyoOa, 02 ] OI’<- 03 ]
) )
Ceuenue KyoOa, napajieenuneaa OK-04, OK-
napajuicjenumnena KomOunupoBanHoe 3anstue 2 05. OK-06
Tema 8.4 Copnepxanue yueOHOro Marepuaa ,OK—O7 ’
Mupammuna, ee [Iupamuna u ee snemeHTbl. CeueHune nupamuipl. [IpaBunbHas nupamuga. YcedeHHas TIK1.2.
COCTABJISIIOIIIME, CEYCHHUE. | THpaMu/a
IIpaBuiabHast TUPAMHAA. | KoMOHHUPOBAHHOE 3aHATHE 4
YceyeHHass mupaMuaa
Tema 8.5 Copnepxanue yueOHOTo MaTepualia
BokoBas u nosiHas [Tnomaas 60KOBOM M MOTHON MOBEPXHOCTU MPU3MBI, THPAMU/IBI
NMOBEPXHOCTH NMPHU3MBI, KomMOunupoBanHoe 3aHsTue 2
N PaAMUAbI
Tema 8.6 Coneprxanue yueOHOTO MaTepuana
CummeTpus B KyOe, CuMMeTpusi OTHOCHUTENBHO TOYKH, NpsIMOM, miockoctu. Cummerpuss B KyoOe,
napaJulejenunese, napajieJenumnese, npusme, IupamMmuae 2

npu3Me, NUpamMuje

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 8.7

IIpuMepsl cuMMeTpHii B
npodeccuu, nJjaomAIn
NOBEPXHOCTH
MHOTOIrPAHHUKOB.

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE  coAepkaHue (comep:KaHMe TPHKJIATHOIO
MOJY.JIs1)

HpaKTH‘leCKOC 3aHATHE HJIOH_[aI[I/I MMOBCPXHOCTHU IPU3MBI HU.

34. CumMeTpus B IPUPOJE, APXUTEKTYpE, TEXHHUKE, B OBITY.

35. PenieHne npakTUKO-OPUEHTUPOBAHHBIX 3a1a4 " CeueHust npusmbl"

36. Pemienue mpakTUKO-OPHUEHTHUPOBAHHBIX 3a1a4. "[lnomaan moBepxHoCTH Mpru3Mbl"

37. Penienne npakTUKO-OPUEHTUPOBAHHBIX 3aa4 "CeueHus: nupamuibl"

38. Pemenue npakTuKO-OpUEHTUPOBAHHBIX 3a7a4 " no1aay noBepXHocTu nupamuas"
39.Pemienue MPAaKTUKO-OPUEHTUPOBAHHBIX 3aaa4 "Inomanu MMOBEPXHOCTH

MHOTOTPaHHUKOB".

Tema 8.8 IIpaBuiibHbIC
MHOTOTPAHHMKH, UX
CBOIICTBA

HpaKTI/I‘IeCKOC 3aHATHE

40.PaccMoTpeTh CBOMCTBA MTPaBUIIbLHBIX MHOTOTPAaHHUKOB

Tema 8.9 Hununap, ero
cocraBasaiomue. Ceuenue
HUJIUHAPA

Conepxanue yaeOHOTo MaTepuaia

Humuaap w ero snementsl. CedeHue IuinHApa (TapayieIbHOE OCHOBAHHUIO W OCH).
Pa3BepTka munuHapa

KombuampoBanHoe 3aHsTHE

Tema 8.10 Konyc, ero
COCTaBJISIIOLIHE.

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE  COJAep:KaHUe (coaeprkaHue NPHUKJIATHOIO
MO/1YJIfA)

KOHYC H €1r0 3JICMCHTHI.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.11 YceueHnblii
KkoHyc. Ceuenne
yCe4eHHOr0 KOHyca

Copnepxanue yueOHOro Marepualia

VYceuennsiii konyc. Ero oOpasyromas u BeICOTA.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.12 Ceuenne
KOHYCa

IIpodeccuonabHO-OPHEHTHPOBAHHOE  coJep:kaHHe  (coJep:KaHHe TPHUKJIATHOIO
MOYJIs1)

CeucHue KOHYCa (napanﬂenLHoe OCHOBAHHIO U MPOXOAAIICC Y€PE3 BepI_HI/IHy), KOHHUYCCKHUC
CCUCHU. Pa3BepTKa KOHYCa. CeueHne YCCUCHHOI'0 KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.13111ap u chepa,
HX CeYeHHus!

CogepxaHue yueOHOTO MaTepHalia

Hlap u cdepa. Bzaumuoe pacnonoxxenue cepsl u miockoctd. CedeHue mapa, cepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 8.14I1onsiTHE 00
o0BLeMe TeJa.

Copnepxanue yueOHOTO MaTepralia

[Tonsitne 06 o6beme Tema. OOBeM Kyda M MpsSMOYroibHOro mapaienenumnena. O0bem

OTHoNIeHHE 00LEMOB npu3Mbl U mwrHApa. OTHOIIEHHE OO0BEMOB MOJOOHBIX Tel. ['€OMETpUYECKUN CMBICI 4
NMOJA00HBIX TeJ onpenenuTens 3-ro nopsaxka
KombunupoBanHoe 3anstuie
Tema 8.1500bembI U ConepxaHue yaeOHOTO MaTepralia
NUI0IIA/IN MOBEPXHOCTEN | Ofpembr nupamMuisl 1 kKonyca. Oobem mapa. [lnomaamn moBepxHocTeit Ten 4
TeJ KombunupoBanHnoe 3anstue
Tema 8.16KomOuHanun IIpakTHYecKoe 3aHATHE
MHOTOTPAHHUKOB M TeJl 41. Haxosxnenue riomajei 1 00bEMOB KOMOWHAIIMNA MHOTOTPAHHUKOB
BpallleHusI 42. Haxosxnenue rmiomajei 1 00bEMOB KOMOWHAIIMI TEJ BPAILICHHUS. 3
43. Haxosxnenue miomaaei 1 00bEMOB KOMOMHAINI T€OMETPUUECKHX Tell
Tema 8.17 IIpakTHYeckoe 3aHATHE
I'eomeTpuyeckue 44 Ucnonp3oBaHWe KOMOWHAIMH MHOTOIPAaHHUKOB M TeJl BpallleHUs B MPaKTHKO-
KOMOMHAIIMM HA OPHEHTHPOBAHHBIX 3a/a4a
NpaKTHKe
Tema 8.18Pemienue Copnepxanue yueOHOTo Marepuala
3aga4. Muororpanauku | OObeMBbI U TUIONIAIM TOBEPXHOCTH MHOTOIPAHHUKOB U TeJl BpallleHus
U TeJla BpallleHHus Kontponsnas padotaNe7. 2
Pa3nen 9. Crenenu u kopHu. CreneHHasi pyHKIusI 20
Tema 9.1 Crenennas Copnepxanue yueOHOro Marepuala
(ynxuus, ee cBoiicTBa [TonsiTue KOpHA N-OM CTENEHH M3 JCHCTBUTEIBHOrO 4yuciaa. DyHKUMM Yy = VX  ux
cBolicTBa 1 rpadukn. CBOMCTBA KOPHS N-OM CTEIIEHU
KomOunupoBanHoe 3anstue 4 OK-01, OK-
Tema 9.2 Copnepxanue yueOHOTo MaTepuala 02, OK-03,
IIpeoOpa3oBanue [IpeoOpazoBanue HppallMOHATBHBIX BBIPAXKCHHIMA OK,—O 4, OK-
Bquameﬂnn ¢ kopussMu | KoMOMHUpPOBAaHHOE 3aHATHE 4 05, OK-07
N-0ii CTeNneHu
Tema 9.3 Copneprxanue yueOHOTO MaTepuana
CBolicTBa cTeneHu ¢ [TonsiTHe cTemeHH C palMOHAIBHBIM TMoka3aTeneM. CTeneHHble (GYHKIIMH, UX CBOMCTBA U
PalMOHAJBHBIM U rpaduxu
AeHCTBUTEIbHBIM KomMOunupoBanHoe 3aHsTHE 4
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MnmoxKasareJiasMu

Tema 9.4 Penrenue

Conepikanue yaeOHOrO MaTepuaina

HPPanuOHAIbHBIX PaBHOCWIIBHOCTD HMppalMOHAIBHBIX YPAaBHEHHM M HEPaBEHCTB. MeETOIbl HMX pEIICHHUS.

YPaBHEHUIl U Pemrenne nppaliMOHAIBHBIX YPABHEHUN U HEPABEHCTB

HEPABEHCTB KomOunupoBanHoe 3aHsiTue 6

Tema 9.5 Ctenenu u ConepxaHue yaeOHOTO MaTepralia

KopHHU. CTeneHHas Omnpenenenue creneHHoi ¢pyHkiuu. Mcrnonp30BaHue ee CBOWCTB MPU PEUICHUN ypaBHEHUM

pynkuus Y HEPaBEHCTB 2
KontponsHas padota No§

Pa3nen 10. [loka3aTtenbHas QyHKIUSA 18

Tema 10.1 Conepxkanue yaeOHOT0o MaTepuaa

Iloxka3zaTtenbHas CreneHp ¢ MPOU3BOJBHBIM JIEHCTBUTENBHBIM NOKa3aTesneM. OmnpeneneHue noka3aTeabHOMN

(pynkumus, ee cBoiicTBa (GyHKIMY, ee CBOWCTBA U rpaguK. 3HAKOMCTBO C MPUMEHEHHEM MOKa3aTeIbHON (PYHKIIHU.
Pemenne nokasarenpHbIX YpaBHEHUH (QYHKIMOHAIBHO-TpahUIECKUM METOA0OM
KombuampoBanHoe 3ansTrie 4

Tema 10.2 IIpakTnyeckoe 3ansiTHE

Pemenue 45. Pemenre npoCTeNIINX MOKa3aTeIbHbIX YPABHEHUH

MOKa3aTeJbHbIX 46. Pemenne nokaszaTeabHbIX YPAaBHEHU METOJIOM BBEJICHUSI HOBOM MEPEMEHHOM

YPaBHeHUil " | 47 Pemienue noka3aresibHbIX YPABHEHHI METOIOM Pa3JIOAKEHHS HA MHOKHUTEIH. 8

HEPABECHCTB 48. PenreHne noka3areiabHbIX YPABHEHHUI METOI0OM MTOUJIEHHOTO JEJICHUS OK-01, OK-

02, OK-03,

49 Pemienue noka3areiabHbIX YPAaBHEHHI METOI0M I'PYIIIUPOBKU OK-04, OK-
50. Pemenue nokazaTelbHbIX ypaBHEHUH (YHKIIMOHAIBHO-TPaQUIECKUM METOOM. 05, OK-07
51 Pemienue npocTelmmx moka3areabHbIX HEPABEHCTB.
52. Pemenue nokazaTelbHBIX HEPABEHCTB.

Tema 10.3 Copnepxanue yueOHOTo MaTepuala

Cucrembl Pemenue cucreM noka3aTelbHBIX ypaBHEHUN

NMOKA3aTeJIbHBIX Kom0OuHupoBaHHoe 3aHsTHE 4

yYpaBHeHHH

Tema 10.4 Coneprxanue yueOHOTO MaTepuana

Pemenne 3aja4. | PemeHne mnoka3aTelbHBIX YPAaBHEHHN METOJIOM YPAaBHMBAHHUS IOKAa3aTeJed W METOJIOM

IToxa3atenbHas BBEJ/ICHUSI HOBOW NIEpeMEHHOM. Pelenne nokasareabHbIX HEPABEHCTB

bynkuus KonTponeHas padota Ne9 2
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Pasnea 11. Jlorapugmel. Jlorapupmudeckas pyHKuus 30
Tema 11.1 ConepxaHue yaeOHOTO MaTepralia
Jlorapugm yucaa. Jlorapudm uyucna. JlecATHYHBIN U HATYpaTbHBIN JTOTapU(MBI, YHCIIO €
JdecATHYHBIN U KomOunnpoBaHHoe 3aHsTue
HATYpPaJIbHbIH 4
Jorapu¢mel, 4YucJIo e
Tema 11.2 ConepxaHue yaeOHOTO MaTepralia
CoiicTBa 1orapupmos. | Coiicta gorapudmon. Onepanus JorapuGMupoBaHHsL.
Omnepanus KomOunupoBanHoe 3aHsTue 6
JorapupmMupoBaHus
Tema 11.3 Conepxkanue yaeOHOTo MaTepuasa
Jlorapugmuyeckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA
(pynkumus, ee cBoiicTBa KomOunupoBanHoe 3aHsTue 2
Tema 11.4 Conepxkanue yaeOHOTO MaTepHaa
Pemenne [Monsitne morapudmudeckoro ypaBHeHus. Omepanus MOTCHIIUPOBAHHUSA. TpHU OCHOBHBIX
JorapupmMuuecKux METO/Ia PEIICHHS JIorapu(PMHUSCKUX ypaBHEHUH: (YHKIMOHATBHO-TpaQUICCKUI, METOT
ypaBHeHHH U MMOTEHIIMPOBAHUS, METOJI BBEACHHS HOBOM nepeMeHHou. Jlorapudmudeckrue HepaBeHCTBa
HEPABCHCTB KombuampoBanHoE 3aHsTHE 10
Tema 11.5 Copnepxanue yueOHOTo MaTepuala
Cucrembl ANTOpUTM pElIeHUsI CUCTEMBbI YpaBHEHUN. PaBHOCUIIBHOCTD JIOTapU(PMUUECKUX YPABHEHHI
JIorapu(pMu4ecKuX U HEPaBEHCTB
yYPaBHeHHUii KomOunupoBanHoe 3anstue 4
Tema 11.6 IIpodeccnoHaNTBLHO-OPUEHTHPOBAHHOE  coJep:kaHue  (CoAep:KaHHe TMPHUKJIATHOTO
Jlorapudmsbl B npupoae MOIYJIs1)
U TeXHHUKe IIpakTHyeckoe 3aHsITHE

53. IIpumenenue norapudma 2

54. Nzyyenue nousatus "Jlorapudmuueckas cnupais"
Tema 11.7 Coneprxanue yueOHOTO MaTepuana
Pemenue 3apau. Jlorapudpmuueckas GyHkius. Pemenne npocreiimux gorapupMUIecKiX ypaBHEHUH
Jlorapugmel. Kontponsnas padora Nel( 2
Jlorapngmuyeckas
GyHkuus

OK-01, OK-
02,
OK-03, OK-
04,
OK-05, OK-
07
1IK1.2.
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Pa3nesn 12. MHoxecTBa. Jj1eMeHThI TeOpHH rpados 6
Tema 12.1 ConepxaHue yaeOHOTO MaTepralia
MHo:xecTBa [Tonstue muoxectsa. [TonmMHokecTBO. Onepany ¢ MHOKECTBaMU
KoMOuHUpoBaHHOE 3aHITHE 2
Tema 12.2 I'padbi IIpakTHYecKoe 3aHATHE
55.13yuenue nouarusa rpaga >
56.Paccmotpers kiaccudukanuio rpadoB. Ces3HBIN Tpad, aepeBo, HUKI Tpad Ha
IUIOCKOCTH
Tema 12.3 MuoxectBa u | [IpopeccuoHa/IbLHO-OPHEHTHPOBAHHOE  COJep:kaHUe  (coAep:KaHHe INPHUKJIAJIHOIO
I'padbr MOYJIs1)
IpakTu4eckas padora 2
57. Pemenne npuKIaaHBIX 33724 110 TEME MHOKECTBA
58. Pemienue 3a7au Ha npuMeHeHue rpados
Paspnen 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEH 26
Tema 13.1 Conepkanue yaeOHOTO MaTepHaa
OcHoBHbIE nousitus | [lepecranoBkU, pa3melleHus, COUETAHHUS.
KOMOMHATOPUKH KomMOunupoBanHoe 3aHsTHE. 6
Tema 13.2 Copnepxanue yueOHOro Marepuala
CoObiTHEe, BepoATHOCTH | COBMECTHBIE W HECOBMECTHBIC COOBITHSA. TeopeMbl O BEPOSATHOCTH CYMMBI COOBITHIA.
coOpiTusi. CioskeHHe M | YclOBHasi BEPOSITHOCTh. 3aBHCUMbBIE U HE3aBHCHMBIE COOBITHS. Teopembl 0 BEpOSITHOCTH
YMHOKEeHH e npousBeieHus: coObITui. OTHOCUTEIbHAST YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. OK-01, OK-
BEPOAATHOCTEH CratucTtuueckoe onpeaenecHue BeposSITHOCTU 6 02,
OK-03, OK-
Kom6uHupoBaHHOE 3aHATHE 04
Tema 13.3 IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE  COJEpP:KaHMe  (COAEp:KAHME NPHUKJIAJTHOIO OK-05 ' OK-
BeposiTHOCTD B | MojyJIs1) 07’
npogeccuOHAIBHBIX IIpakTHyeckoe 3aHsITHE TIK].2.
3ajavax 59. OneHKa BEPOSITHOCTH COOBITHS.
60. HaxoxieHre nojHON BEPOSITHOCTU COOBITHIA. 2
Tema 13.4 Copneprxanue yueOHOTO MaTepuana

JuckperHnas ciay4yaitHas
BEJIMYHMHA, 3AKOH ee
pacnpeaeneHus

Bunel cnydaiineix BenuuuH. OrnpenencHue AMCKPETHOM CIydallHOM BEJIWYMHBI. 3aKOH
pacrpeneneHus JUCKPETHON Cly4ailHOM BeIM4MHbL. Ee 4hCIIOBBIE XapaKTEPUCTUKU

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 13.5

Copnepxanue yueOHOTO MaTepualia
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3agaun MaTeMaTHYeCKOH

Bapuanmonnsiii pan. Iloauron yactor u rucrorpamma. CTaTUCTHUECKHUE XapAKTEPUCTUKU

CTATHUCTHKHU psiia HaOMI0IaeMBbIX JAHHBIX 4
KoMOuHupoBaHHOE 3aHITHE
Tema 13.6 IIpogeccuoHabHO-OPHEHTHPOBAHHOE  coJepkaHue (colep:kaHMe TPHKJIATHOIO
CocraBiieHue Ta0JMI H | MOLYJIA)
adarpamMMm Ha npakrtuke | [IpakTudeckoe 3aHsiTHE
61.BpruncineHre OCHOBHBIX XapaKTEPUCTUK B MATEMATUYECKON CTaTUCTHKE
62.IlepBuaHas 00pabOTKa CTATUCTUICCKUX JAHHBIX 4
63. I'padpuaeckoe npeacTaBiIeHUE JAHHBIX
64. Haxosx/ieHue cpeJHIX XapaKkTepUCTUK
Tema 13.7 Conepxkanue yueOHOTo MaTepuasa
Pemenue 3aja4. | DneMeHTbl KoMOMHaTopuku. CoObITHE, BEPOSITHOCTh COOBITUSA. Cl0XKEHHE U YMHOKEHUE
JIeMEHTBbI BEPOSATHOCTEMN
KOMOMHATOPHKH, KonTponbHas pabora Nell 2
CTATHCTHKH W TEOpPHH
BEPOATHOCTEM
Pa3nen 14. YpaBHeHNsl 1 HepaBeHCTBA 20
Tema 14.1 CopepxaHue yueOHOro Marepuaia
PaBHOCHJIBHOCTD PaBHocunibHOCTE  ypaBHeHMil. OmnpeneneHusi. OCHOBHBIE TEOPEMBI  PABHOCHIIBHBIX
ypaBHeHHIA. Mertonsl | pepexonax B ypaBHEHHSX. MeTOIBI peICHUS YPAaBHEHHMIA: EPEX0 ] OT PABEHCTBA (DYHKIIHIA
pereHmst K PaBEHCTBY apryMEHTOB JUIi MOHOTOHHBIX (DYHKLIUHA, METOJ Pa3i0oKeHHUs] HA MHOKUTEIH, 4
METO/]1 BBEJICHUSI HOBOH MepeMeHHO!, (yHKIIMOHATbHO-T'pauuecKuit MeTos
KomOuaMpoBaHHOE 3aHTHE OK-01, OK-
Tema 14.2 CopepxaHnue yueOHOro MaTepuaiia 02, OK-03,
PaBHOCH/IBHOCTD MeTtoibl pelieHrus HepaBeHCTB: MePeXo ] OT CpaBHEHHS 3HAUCHUN (DYHKIHHI K CpaBHEHUIO OK-04, OK-
HepaBeHCTB. MeTo/bI 3HaUEHUH apryMeHTOB Ui MOHOTOHHBIX (DYHKIWN, METOJI MHTEPBAJIOB, (PYHKIIMOHAIBHO- 05, OK-06,
PeIIeH s rpaduueckuii Mmetoa. I'paguueckuii METOJ| pellieHHs] HEpaBEeHCTB OK-07
Kom0OuHupoBaHHoe 3aHsTHE 2 1IK1.2.
Tema 14.3 Copneprxanue yueOHOTO MaTepuana
YpaBHeHus u Onpenenenne Moxyns. PackpeiTue Monyns no onpexaenenuto. IIpocreiiiine ypaBHeHus u
HEepaBeHCTBA ¢ MOAYJIEM | HEPAaBEHCTBA ¢ MOAYJeM. [[puMeHeHne paBHOCUIIBHBIX IIEPEX0J0B B ONPENEICHHBIX THIIAX
yYpaBHEHUI U HEPABEHCTB C MOJYJIEM 4

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 14.4 Coneprxanme yueOHOTO MaTepuana
YpaBHeHus u 3HaKOMCTBO ¢ napameTpoMm. [Ipocreiinye ypaBHEHNs 1 HEPABEHCTBA C IapaMeTPOM
HEpPaBEeHCTBA ¢ KomOunnpoBaHHoe 3aHsTre 4
napaMeTpamu
Tema 14.5 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE  COJep:kaHue (CoAep:KaHUe TMPHUKJIATHOTO
CocraBiieHue U pelieHHe | MOIYJISA)
npogeccnoHaAIbHBIX IIpakTuyeckue 3aHATHA
3aa4 ¢ NOMOLILIO 65. PelnieHne TEKCTOBBIX 3a/1a4 MPOPECCUOHAIBHOIO COJIEPKaHUS 4
ypaBHeHui 66. PerieHne TEKCTOBBIX 3a/1a4 MPOPECCUOHAIBHOTO COJIEPKaHUS

67. PenieHne TEKCTOBBIX 3a/1a4 NPO(ECCHOHATBHOIO COIEPKAHUS

68. PerieHne TEKCTOBBIX 3a/1a4 MPOPECCUOHAIBHOTO COJIEPKaHUS
Tema 14.6 IIpakTHYecKoe 3aHATHE
Pemenue 3agau. 69. IlpuMeHeHue 0OIIMX METOIOB pPELIEHUI YpaBHEHU
YpaBHeHHs © 70.PemenneypaBHEHUN ¢ MOyIEM 2
HepaBeHCTBa
KoncyabTanuu 4
IIpome:kyTouHnas arrectauus (JK3aMeH) 6
Bcero: 320
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3. Yci0BuA peau3aluu NPorpaMMbl 0011eo00pa3oBaTeJbHOM JUCHUINIMHBI

3.1. Il.]'lﬂ peaim3anuu nmporpaMmsbl JTUCHUIIMHBI UMEECTCH KaouHeT «MaTeMaTHKa»

1. O6opynoBanue yueOHOTO KaOHHETA!

- aBTOMaTU3UPOBAaHHOE pabouee MECTO MPENoAaBaTels
- I0CAIOYHBIE MECTA 10 KOJIMYECTBY 00Yy4atOIIUXCs;
- IEMOHCTPAIIMOHHBIE CTEH/IBI;

KOMIUIEKT Y9€OHO-HArJISITHBIX TOCOOUH;
3aJaHus U1l KOHTPOJIBHBIX padoT;
po¢eCcCHOHATFHO OPHEHTUPOBAHHBIE 3a/IaHHS;
MaTepHasl FK3aMeHa.

TexHuueckue cpeacTBa 0Oy4eHuUs:

- IEPCOHAJILHBIN KOMIIBIOTEP

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecneyenue 00yueHus

3.2.1. OcHOBHbBIC MEYATHLIC U3AAHUA

1. bammakoB M.M. Maremaruka: y4eOHUK I CTY/ACHTOB

npodeccuoHanbHoro  obpasoBanus / M.U. bammakoB . — 2-e U3z

M31aTeNbCKUM TIEHTP «AkameMusi», 2024.

3.2.2.J/lonoJTHUTEIbHbIE MTeYATHbIE U3IAHUS

1. bammMakos M. M. Martemaruka: 3agaqyduK
2. bammmakos M.11. Marematuka: 3amauynuk: DD VII
3. bammakoB M.M. Matemaruka: Kaura nijist mpernojaBaresist

4. bammmakoB M.1. Marematuka: DODOY

YUPEXKACHUN  CPEIHEro
— M.: OGpa3zoBarenbHO-

5. bammmakoB M.HM. Maremaruka. COOpHHK 3a/1a4 MpoGUIbHON HAIPAaBJICHHOCTH : y4el. mocooune
JUI CTYJIEHTOB, 00YJaOIIKXCs 110 MPOo(eccusiM U crieluaibHOCTAM cpell. pod. 06pazoBaHus

6. bammmakoB M.U., bynixo E. B., Bepbuukas A. B., [Imurpenko U. I1.

Martemaruka. DnekTpoHHast paboyasi TeTpaib

7. bammmakoB M.H., UBoarura C.B. Maremaruka. DJIEKTPOHHOE HaTJISTHOE TIOCOOne

/I DnexkTpoHHbIH pecypc nudpoBoii oopazoBarenbHoi cpeasl CIIO PROFobpa3oBanue : [cailt]. —

URL: https://profspo.ru/books/

HNHuTepHer - pecypcbl

www.fcior.edu.ru (MadopmMalimoHHble, TPEHHPOBOYHBIE M KOHTPOJIbHBIE MaTEPHAJIbI).

www.school-collection.edu.ru (Equnas komnexius uuppoBeIX 00pa3oBaTeIbHBIX PECYPCOB).
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4. KOHTpO.TIL U OICHKA PE3YyJIbTATOB OCBOCHUS 06m606pa30BaTeHLHOI7I AUCIHHUIIIMHBI

KOHTPOHLH OlICHKA

pe3yabTaToB

OCBOCHU

o0mieo0pa3oBaTenbHON

PacKpBIBAIOTCS Yepe3 TUCHUIUTMHAPHBIE PEe3yNIbTaThl, HallPaBJICHHbIE Ha (JOPMUPOBAHKUE OOLIUX
1 TIpo(eCCUOHANBHBIX KOMIIETCHIINH 110 pa3jesiaM U TeEMaM COJepKaHusl y4eOHOTO MaTepHara.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oueHoYHbIX
KOMIIETEHI[US MeponpusITHS

OK 01. Beibupars cioco6sr | P 1, Tema 1.1, 1.2, 1.3 IT-o/c!, 1.4, 1.5, | TectupoBanue
pelieHus 3a1a4y 1.6 VYcTHbI onipoc
npodeccnoHaIBHO N P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | MaremaTuueckuii
JIeSITCIILHOCTH 2.6 JUKTaHT
MPUMEHUTEIBHO P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 NunuBunyansHas
K pa3JMYHbIM KOHTEKCTaM P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTOsSITCIbLHAS

4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 paborta

PS5, Temsr 5.1,5.2 [IpencraBnenue

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3ynbTaToOB

6.7 I1-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,

MPAKTHYECKUX padboT
3anmra TBOPYECKUX

7.7 IT-0/¢,7.8,7.9, 7.10 I1-o/c, pabot

7.11,7.12,7.13,7.14,7.15, 7.16, 7.17 3amuTa

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

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponpHas padota

P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue

11.4,11.5, 11.6 IT-o/c, 11.7 AK3aMEHAIIMOHHBIX

P12, Temsr 12.1,12.2, 12.3, 12.4 3aJaHui

P 13, Temsr 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

IT-o/c, 14.6
OK 02. Ucnoap30BaThb P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIE CPEACTBA 1.6 VYcrHblit onpoc
MOMCKa, aHAIN3a U P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MareMaTuuyecKuii
HWHTEpIpEeTAIIIU 2.6 JIAKTAHT
nHpopManuu, u P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NupuBunyanbHas
nH(pOpMaITMOHHBIC P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocToATEIbHAS
TEXHOJIOTUH IS 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 paborta
BBIIIOJIHEHUS 3a1a4 PS5, Temsr 5.1,5.2 [IpencraBnenue
npoecCHoHaNbHOM P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3ynbTaToOB
IEeITENLHOCTH 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 MPaKTUYECKUX PadboT

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.711-0/¢,7.8,7.9, 7.10 I1-0o/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, Temsr 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

3amuTa TBOPYECKUX
pabot

3amura
WHIUBHUIyaJIbHBIX
IIPOEKTOB
KonTpomnbnas pabota
Brimonnenue
SK3aMEHAIlMOHHBIX
3aJaHuM

pogpeccuoHanbHoe-opueHmMuposaHHoe codepraHue
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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-o/c, 14.6

OK 03. [TnanupoBats u
peann30BbIBATh COOCTBEHHOE
npodeccnoHabHOE U
JMYHOCTHOE PAa3BUTHE,
HPEANPUHUMATEILCKYIO
JeSATeILHOCTD B
npoeccuoHanbHOU cdepe,
UCIIOJIb30BATh 3HAHUS 110
(uHAHCOBOW I'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX

P 1, Tema 1.1, 1.2, 1.3 I1-0o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c,
2.6

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 11-o0/c, 4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 11-0/c, 6.11
P7 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,

TectupoBanue
VYerHbIi onpoc
Maremarnyeckuii
JUKTaHT
NunuBunyanbHas
CaMOCTOSITENbHAS
paborta
IIpencraBienue
pe3yabTaToOB
MPAKTUYECKUX padoT
3amura TBOPUYECKUX

7.7 11-0/¢,7.8,7.9, 7.10 11-o/c, pabot
7.11,7.12,7.13,7.14,7.15, 7.16, 7.17 3ammTa
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIUBU Ty JIbHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponpHas padota
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue
11.4,11.5, 11.6 I1-o/c, 11.7 SK3aMEHAIITMOHHBIX
P12, Temsr 12.1, 12.2,12.3,12.4 3aJaHui
P 13, Temsr 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
IT-o/c, 14.6
OK 04. 3ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aMOJEHCTBOBAThL U 1.6 YcTHbli onpoc
paboTath B KOJUICKTHBE U P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MareMaTuuyecKkuii
KOMaH/Ie 2.6 JIAKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocToATEIIbHAS
4.7 IT-o/c, 4.8, 4.9, 4.10, 4.11 pabora
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3ynbTaToOB

6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,

MPAKTHYECKUX padboT
3amuTa TBOPUYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, pabor
7.11,7.12,7.13,7.14,7.15,7.16,7.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WMHJUBUIyaJIbHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTpomnbnas pabora
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, Brinoanenue
11.4,11.5,11.6 IT-o/c, 11.7 AK3aMEHAIIHOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJIaHuMN
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

OK 05. OcymiecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue

YCTHYIO U TIMCBbMCHHYHO

1.6

YcTHBIT onpoc
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KOMMYHHUKAIIHIO Ha
roCy/lapCTBEHHOM $I3bIKE
Poccniickoit denepanuu ¢
y4eTOM 0COOCHHOCTEMH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTCEKCTa

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c,
2.6

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 11-0/c, 4.8,4.9, 4.10, 4.11

P 5, Temer 5.1,5.2

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,

MaremMaTH4eCKU
JHUKTaHT
NunuBunyanbHas
CaMOCTOSTCIbHAS
paborta
IIpencraBienue
pe3yJabTaTOB

1.6 IIPAKTUYECKUX padoT

P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | 3amuTa TBOPUIESCKUX

2.6 pabot

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

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | "HAUBUyaTbHbIX

4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 MIPOEKTOB

PS5, Temn 5.1,5.2 KontponbHas padota

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, Brinonnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 11-0/c, 6.11 9K3aMEHAIlMOHHBIX

P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6, 3aJJaHui

7.7 11-0/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, Temsr 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 IT-o/c,

11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 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

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

9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3

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

II-o/c, 13.6

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

I1-o/c, 14.6
OK 06 TIposBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
rpaX<1aHCKO- 1.6 YcTHBI onpoc
narpuoTHueckyro nosuuuto, | P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, MaremaTudecKkui
JEMOHCTPUPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JUKTaHT
OCO3HAHHOE MMOBEICHHUE Ha P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6, NunuBunyansHas
OCHOBE TPaIULIMOHHBIX 7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, CaMOCTOATEIbHas
POCCHICKHUX JyXOBHO- 7.11,7.12,7.13,7.14,7.15,7.16,7.17 pabota
HpaBCTBEHHBbIX IleHHOCcTel, B | P 8, Temsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 IIpencraBnenue
TOM YHCIIE C YYETOM P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 | pe3ynbTaToB

rapMOHU3 Al
MCXKHAIlMOHAJIBbHBIX U
MCKPCIMTHO3HBIX
OTHOmeHHﬁ, MNPUMCHATH
CTAHAPThI

I1-o/c, 14.6

NPaKTUYECKUX paboT
3amnuTa TBOPUECKUX
pabot

3amura
WH/IMBUTYaJIbHBIX
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AHTHKOPPYIIIUOHHOTO MIPOEKTOB

MTOBEICHUS KonTponbHas pabora
Brinmonenue
AK3aMEHAIMOHHBIX
3aJIaHuM

OK 07. CoaelicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue

COXPAHEHHUIO OKpYXaloIIeH 1.6 VYcTHbIM onipoc

cpensl, pecypcocoepexkenuto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c, | MaremaTu4eckwii

MIPUMEHSATH 3HaHUsI 00 2.6 JUKTAHT

W3MCHCHHUH KIIMMAaTa, P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4 NunuBunyansHas

MIPUHIIUIIBE OEPEKITUBOTO P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, | camocTOSTCIbHAS

npou3Bo/icTBa, dddexkruBno | 4.7 [1-o/c, 4.8, 4.9, 4.10, 4.11 pabota

JICNCTBOBATH B P 5, Temsr 5.1, 5.2 [IpencraBnenue

YPE3BBIYAHBIX CUTYALHIX P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3ynbTaToOB

6.7 I1-o/c, 6.8, 6.9, 6.10 11-0/c, 6.11
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,

MPAKTHYECKUX padoT
3amuTa TBOPUYECKUX

7.7 11-0/¢,7.8,7.9, 7.10 11-o/c, pabot
7.11,7.12,7.13,7.14,7.15, 7.16, 7.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIUBU Ty JIbHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontpomnpHas padota
P11, Temsr 11.1, 11.2, 11.3 [T-0/c, Brimonxenue
11.4,11.5, 11.6 I1-o/c, 11.7 SK3aMEHAITMOHHBIX
P12, Temsr 12.1,12.2, 12.3, 12.4 3aJaHui
P 13, Temsr 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
IT-o/c, 14.6
IIK 1.2 O6GecieunBarhb P 1, Tema 1.1, 1.2, 1.3 IT-0/c?, 1.4, 1.5, TectupoBanue
yIpaBJICHUE JJOKOMOTUBOM 1.6 VYcrHblit onpoc
P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MareMaTuuyecKkui
2.6 IUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocToATEIbHAS
4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3ynbTaToOB

6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1I-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, Temrr 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
I1-o/c, 13.6

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

MPaKTUYECKUX PadoT
3anura TBOPYECKUX
pabor

3amuTa
WHIUBHIyaJIbHBIX
MIPOEKTOB
KonTpomnbnas pabota
Breimonnenue
SK3aMEHAIlMOHHBIX
3aJaHuM
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I1-o/c, 14.6

IIK 1.3 OcymiecTBusTh
KOHTPOJIb pabOTHI
YCTPOMCTB, y3JI0B U
arperaToB JJOKOMOTHBA

P 1, Tema 1.1, 1.2, 1.3 IT-0/c?, 1.4, 1.5,
1.6

P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 11-o0/c, 4.8,4.9,4.10,4.11

P 5, Temer 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 11-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
P9, Temsr 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 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
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

TectupoBanue
VYeTHbIM onpoc
MaremaTnueckui
JTUKTAHT
NunuBunyansHas
CaMOCTOSITENIbHAS
paborta
[IpencraBnenue
pE3yabTaTOB
IIPAKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabot

3amura
WHIUBUTyJIbHBIX
IIPOEKTOB
KonTponbnas padora
Brinosnnenue
HK3aMEHAlMOHHBIX
3aJaHui
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Tembl HHAUBUAYAJIBbHBIX IIPOCKTOB.

1.AnropuT™mbl penieHus] TPUTrOHOMETPUUYECKUX HEPABEHCTB.
2.Benukue MaTeMaTUKU APEBHOCTH.

. Benukue MaTeMaTUKH U UX BEJIMKHE TEOPEMBI.

. BosaukHOBeHue jorapudmMoB. Jlorapudmel BOKpYT HaC.

. Benukoe uckycctBo u xku3Hb Jxepaiomo Kapaano.

. 'eomeTrpuueckre MoJienu B €CTECTBO3HAHUM.

. 'eomeTpusa EBkimnaa kak reppast Hay4Hasi CUCTEMA.

. 'eometpus JloGaueBckoro.

9. 'eomeTpust MHOTOTPaHHUKOB.

10. 'eomeTpuueckre GOpMbI B HCKYCCTBE.

12. I'paduku seMeHTapHbIX QYHKIUI B PUCYHKAX.

13. 3aragku nupaMubl.

14. 3aragounble rpagMKu TPUTOHOMETPUYECKUX (HYHKIUH.

15. 3agaun TMHENHOTO TPOrPaMMHUPOBAHUS.

16. 3amMeuaTenbHble MAaTEMAaTHUECKUE KPUBBIE: PO3bl U CIIUPATIH.
17. 3ameuaTenbHbIE TOUYKHU U JINHAH TPEYTOJIBHUKA.

18. 3omoTO€ ceuenue.

19. 3ameuaTenbHble HEPABEHCTBA, UX 0OOCHOBAHUE U IPUMEHEHHE.
20. M3MepeHue BBICOTHI 3aHNUSI HEOOBIYHBIM CTIOCOOOM.

21. KoHnueckue ceueHHst U NX NIPUMEHEHUE B TEXHUKE.

22. JlorapudpmMuueckre TUKOBUHKH.

23.JroOuMBIi TOPOT B YKCIIaX U 3a/1a4ax.

24. Maremartuka B Moel ipodeccun.

25. MaTteMatuka Ha KeJIe3HOM Jopore.

26. MHOTOJIMKasi CHMMETPHS B OKPYXKAIOIIIEM HacC MUPE.

27. HenpepsiBHBIE IpOOH.

28.ITapkeTsl, MO3anKa U MaTeMaTuyeckuii Mup Mapuyca Dmiepa.
29. IToBepXHOCTH MHOTOTPAaHHUKOB.

30. [TocTpoenue rpadukoB QPyHKIMHA, COMEPIKAIAX MOTYIIb.

31. IlpaBusibHbBIE U MTOTYNPABUILHBIC MHOTOTPAHHUKH.

32. [IpumeHeHne CI0KHBIX MPOLIEHTOB B SKOHOMHUYECKHX pacyeTax.
33. Ilpuposa 1 UCTOpUs KOMILJIEKCHBIX YHCEI.

34. IIpousBoHas U €€ MPAKTUUYECKOE TPUMEHEHUE.

35. IIpo1uieHTbI BOKpPYT HAC.

36. CummeTpHsi B MAaTEMATUKE U ApXUTEKTYpE.

37. CrapuHHbIE MEPbI JUIMHHBI.

38. dakTopuabl.

39. DT «HEnpoCThIE) MPOCTHIEC YUCIA.

03N N KW
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