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PaGouas mporpamma y4eGHOMN IMCUMIUTHHBI pa3paGoTaHa Ha OCHOBE: - denepanbHOTO
TrocyxapcTBeHHOro obpasosarenbHOro cranjiapra (nanee - ®OIOC) 1o cHeNHATbHOCTH
cpeaHero mpogeccronambHoro obpasosanus (ranee - CIT0) 15.01.05 Ceapuk (pyuHolt u
HaCTHIHO MeXaHW3MPOBAHHOH CBApKH (HAIUIABKH)), YTBEPXKAEHHOro MpHKazoM MuHOGpHAYKH
Poccuiickoit ®enepammu ot 14.04.2022 Ne235 (3apeructpuposanmsmv B MusiocTrran Poccns
24.05.2022 Ne68567); - (esepalbHOrO TOCYAAPCTBEHHOTO obpa3oBaTenbHOrO CTaHIapTa
CpenHero obuiero oGpa3oBanus, yTBEPHKIEHHOIO NPHKa30M MHHHCTEPCTBOM obpa3oBaHus U
Hayku Poccuiickoii @eneparmt ot 12 mast 2019 1. Ne 413 (B penakimu ot 12 aBrycra 2022 r.);
- esepalbHOi 06pazoBaTeTbHOI IPOrPaMMBbl CPETHEr0 0BIIEro 06pa3oBaHHUS, YTBEpIKI€HHON
npukasoM MunnpocBemennss Poccun or 18.05.2023 r. Ne371 (3aperucTpupoBaHHOTO B
Muniocre  Poccum  12.07.2023  No72428) - [lpumepHoii  paGoueii  nporpammel
06meobpa3oBaTebHON  yuebHON aucimIMHBl  «MaTemaTukay s npoQeccnoHaIbHBIX
00pa3oBaTeIBHBIX OpraHU3alyil, yTBepkaeHHoH COBETOM 10 OlEeHKe COZIEpXKAHUS U KavyecTBa
NPUMEPHBIX  pabounx mporpamM 06Ieo6pa3oBaTesbHOrO M CONMATBHO-IYMAHUTAPHOTO
LHMKJIOB CpeiHero npodeccuonamproro obpazosanus GI'EOY 110 UPIIO Iportokon Nel4 ot
«30» HOs16pst 2022 T.

OG6cyxaeHa u 000peHa Ha 3acelaHnuu PaspaGorana npenonasarens
MIPEAMETHO-I[UKIIOBON KOMUCCUH \/% Ounymiuna D.U.
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COILEPKAHHUE

1. OOmias xapakTepucTuka pabouyeli TporpamMmbl  00IMIE0Opa30BATEIBHON  AVCITUTUIHHBI

«MaremaTuka»4
2. CTpyKTypa u coaepkaHue 001eo0pa3oBaTeIbHON JUCITUTITMHBI23

3. YcioBus peasin3aliviy MporpamMMbl 0011e00pa3oBaTeIbHOM TUCITUTLTMHBI42
4. KoHTpOJIb U OLICHKA PE3YJIbTaTOB OCBOCHHMS 00111€00pa30BaTEeIbHOM TUCIUILIMHBI44



1. O0mas xapakTepucTuKa padodeii mporpaMmspl 0011e00pa30BaTEIbHOM IUCIIMILIMHBI
«MaTeMaTHKa)

1.1. MecTo AMCUMIUIMHBI B CTPYKType mnpodeccHOHAJbLHOH o0o0pa3oBaTeJbHOM
nporpammsl CIIO:

OO6meoOpazoBaTenbHas JUCHUIUIMHA «MartemaTuka» SBISE€TCS 00s3aTENbHONW YacThIO
0011e00pa3oBaTeNbHOTO IHMKJIa 00pa3oBaTesibHOM mporpaMmbl B cooTBeTcTBUU ¢ PI'OC mo
npodeccun 15.01.05 Crapmuk (pydHOH ¥ 4aCTUYHO MEXaHU3UPOBAHHOW CBAPKH (HAILJIABKH)).
1.2. Illesin ¥ muIaHMpyeMble Pe3yJabTAThl 0CBOEHHS JUCIIUILIUHBI:

1.2.1. Heab A cCHUNIHHBI
1.2.1. Heaun TuCHUNINHBI:

* (opmupoBaHue y 00yJarOMMXCS YBEPEHHOCTH B IICHHOCTH 00pa30BaHUs, 3HAUNMOCTH
(¢bu3nyeckux 3HAHUW JUISI  COBPEMEHHOTO  KBaIU(UIIMPOBAHHOTO  CIHEUUAIMCTA TPHU
OCYIIECTBJICHUH €0 PO(PeCCHOHATBLHOM eI TEIbHOCTH;

. dbopMHpOBaHKE €CTECTBEHHO - HAYYHOU IPaMOTHOCTH;

* OBJAJCHUE CHEIUPUIECKON cHucTeMON (U3MYECKUX TMOHSATUN, TEPMUHOJIOTHUEH W
CHUMBOJIMKOM;

. OCBOCHHE OCHOBHBIX (DU3NYECKUX TCOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHUE OCHOBHBIMU METOJAMH HAYYHOTO TMO3HAHUS MPHUPOIbI, UCTIOIb3YEMBIMU B
¢usuke (HaOMIOZEHWE, OIMHMCAHWE, W3MEPEHUE, BBIIBMKCHUE THIIOTE3, MPOBEICHUE
AKCIIEPUMEHTA);

* OBJIaJICHUE YMEHUSIMU 00pabaThiBaTh JAHHBIC SKCIIEPUMEHTA, OOBSACHSThH MOJTYUYCHHbIC
pe3yJIbTaThl, YCTAHABIMBATH 3aBUCUMOCTU MEXAY (GU3MUECKUMH BEJIMUUMHAMU B HAOII0JaE€MOM
SIBJICHHH, JIeJIaTh BBIBOJIBI;

. dbopMupoBaHre yMEHHUsI pemarh (QU3NYECKue 3ajladyd  Pa3HbIX YPOBHEU
CJIO’KHOCTH;

* pa3BUTHE T[IO3HABATENIBHBIX HHTEPECOB, HWHTEJUICKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM B Tpoliecce MPUOOPETEHHS 3HAHUN C UCIIOIH30BAHUEM PA3JIMYHBIX UCTOYHHKOB
uH(pOpMAIIUU COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJOTUH; yMeHuW (opmMyIupoBaTh U
000OCHOBBIBaTh COOCTBEHHYIO TIO3WIIMIO IO OTHOIICHHIO K ¢u3ndeckoil uHbopmaumy,
MOJIy4aeMOM U3 pa3HbIX UCTOUYHUKOB.

OcBoeHne cofep:KkaHus y4eOHOM TUCHUIINHBI «PHU3NKay» o0ecriedynBaeT JOCTHKEHHE
CTYJACHTAMH CJICAYIOLIUX Pe3yJIbTATOB:
JIMYHOCTHBIE:

. c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
Pa3BUTHIO HAYKHU;

. c(hOpMHUPOBAHHOCTh OCHOB CAaMOPA3BUTHS M CAaMOBOCIHUTAHUS, TOTOBHOCTh U
CITOCOOHOCTh K CAMOCTOSTEIILHON, TBOPYECKONU U OTBETCTBEHHOM JIEATEIIBHOCTH;

. TOTOBHOCTH Y CITOCOOHOCTH BECTH JUAJIOT C APYTHMH JIFOJbMH, IOCTUTATh B HEM
B3aMMOTIOHMMAHMS, HaXOJUTh OOIIME IENM W COTPYAHHMYATH I UX JOCTHIKCHHS; HABBIKU
COTPYJHHYECTBA CO CBEPCTHUKAMHU, B3POCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO- HCCIIeIOBATENHCKOM, MPOEKTHON U IPYTUX BUJAX JIEATEILHOCTH,

* MPUHATHE U pPean3alius IEHHOCTEH 3J0pOBOro B 0€301acHOro 00pasa K1U3HH;
. c(OPMHUPOBAHHOCTh  DKOJOTHYECKOTO MBIIUICHUS, TMOHUMAHUS  BJIMSIHUS
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CONMAJIBHO-3KOHOMHUYECCKHUX IIPOHECCOB Ha COCTOSHHUC HpHpO,Z[HOﬁ U COLIMAJIbHOM CpCahl,
HpI/IO6pCT€HI/I€ OIIbITa 3KOJIOT'O- HaHpaBHCHHOﬁ JACATCIBHOCTH.

MeTtanpeameTHbie:

*  YMEHHE CaMOCTOSITEJIbHO ONPEAENATh LEJIN JEATEIbHOCTH U COCTABIATH IIaHbI
NESATENbHOCTH; CaMOCTOSITENIBHO  OCYLIECTBISATh, KOHTPOJHMPOBATH U  KOPPEKTHPOBATH
JEeSATENbHOCTD; UCIOJB30BATh BCE BOZMOKHBIE PECYPCHI ISl JOCTHKEHHSI IIOCTABIICHHBIX LIEJIeH
U peanu3aluy IUIAHOB JEATEIbHOCTH; BBIOMpATh YCIEUNIHbIE CTPAaTErMM B Pa3IMYHBIX
CUTYaIUIX;

. YMEHHE MPOTYKTUBHO OOIATHCS U B3aUMO/IEHCTBOBAThH B IIPOLIECCE COBMECTHOM
JESTENIbHOCTH, YYHUTHIBATh IIO3ULMU JPYTMX YYacCTHHKOB JAESITEIbHOCTH, 3()(PEKTUBHO
pazpelaTb KOHQJIUKTHI;

. BJIAJICHUE HaBbIKaMHM II03HABATEJIbHOW, Y4YEOHO- MCCIEAOBATEIbCKON U
IPOEKTHOM NeATEIBHOCTH, HAaBBIKAMU pa3pelIeHUsl IpoOieM;

. CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IOMCKY METOJIOB PEIICHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B MIO3HAHHUS;

. FOTOBHOCTh M  CIHOCOOHOCTH K  CaMOCTOATENBHOM  MH(OpPMAMOHHO-
MO3HABATEJIbHOM AESTENbHOCTH, BIaJICHUE HABBIKAMU MOJIyYeHHs] HEOOX0IMMON HH(POpMALIHH;

. YMEHHUE HCIOIb30BaTh CPEACTBA HMHPOPMALMOHHBIX M KOMMYHHKalMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U OPTAHU3ALMOHHBIX 33/1a4;

. BJIQJICHUE  HaBbIKAMU  [IO3HABATEIIBHOM  pe(dieKCMH  KaKk  OCO3HaHUs

COBCPIIACMBIX I[GﬁCTBPIﬁ N MBICJIMTCIIBHBIX IIPOICCCOB, UX PC3YJIbTATOB U OCHOBAaHUI.

IIpeaMeTHbIE:

. c(hOpPMHUPOBAHHOCTh MPEJICTABICHUNA O POJU M MecTe (PU3UKU B COBPEMEHHOM
HAay4YHOW KapTUHE MUpa; MOHMMaHuEe (PU3MYECKON CyIIHOCTH HaOogaeMbix BO BceneHnHoi
SABJICHUM;, TOHUMaHWe poiau G(u3uku B GOPMHUPOBAHUU Kpyrozopa U (GyHKIHOHATHHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEUICHUS TPAKTUYECKUX 3a]1aY;

. BJIaJICHUE OCHOBOITOJTAr alOIIAMH (bU3UIECKUMU MTOHATHUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMH; YBEPEHHOE TIOJb30BaHWE (PH3NUECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

. BJIaJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHMS, HCIOJIL3YEMBIMU B
¢u3uKke: HAONIOJCHHWE, OMHMCAHWE, HW3MEPECHHE, OJKCIIEPUMEHT; YMEHHs O00pabaThiBaTh
pe3yabTaThl HW3MEPECHHM, OOHAPYXKWUBATh 3aBUCHMOCTh MEXAY (DPU3NUSCKUMH BEIMYWHAMH,
OOBSACHSTH MOJTYUYEHHBIE PE3YyJbTAThI U JIeJaTh BBIBOIBI;

. c(hOpPMHUPOBAHHOCTh YMEHUS peIIaTh (GU3NIECKUE 3a]1a4H;

. c(hOpPMHUPOBAHHOCTh YMEHUS MIPUMEHSTDH MOTYUYEHHBIC 3HAHUA 711 O0BICHEHMUS
YCIOBHM TIpOTEKaHWs (U3UYECKUX SBICHUW B TPHUPOAEC W JUIsl TPHUHATHS TMPAKTUYECKHUX
pPEILIEHNI B MOBCEIHEBHOM KU3HH;

. c(hOpMHUPOBAHHOCTh COOCTBEHHOM IO3UIIMHU IO OTHOIICHHIO K (PH3HUYeCKOM
uH(pOpMaIuu, MoJTy4aeMol U3 pPa3HbIX HCTOYHUKOB.

1.2.2. Pe3ynbTaThl OCBOEHHUS IAUCUUIUIMHBI HaIpaBieHbl Ha (OpMUpOBaAHUE OOLIUX
(OK) u npodeccuonansubix komrnerenuui (I1K), pezynbraros Bocnuranus (JIP).

OO011e KOMIETeHIINH:
OK 0l. BsiOupate crocoObl pemieHuss 3aaad  NpodecCUOHANbHOW  IESITeIbHOCTU
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HPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBAa IIOMCKA, AaHalu3a W UHTEpHpeTaluu
uHpOpMauu ¥ UHGOPMAIIMOHHBIE TEXHOJOTMU JJIS BBIMOJHEHHS 3a/1a4 MpodhecCHOHAIbHON
JeSITeIbHOCTU

OK 03. IIimaHupoBaThu peain30BbIBATH coOcTBeHHOE MTPOo(hecCHOHANTbHOE U
JMYHOCTHOE Pa3BUTHE, IPEANPUHUMATENBCKYIO IEITENFHOCTh B MpodeccnoHanbHoil  chepe,
UCIOJIb30BATh 3HaHUSA 10 (PUHAHCOBOW IPaMOTHOCTH B Pa3IUYHBIX KU3HEHHBIX
CUTYyaIHIX

OK 04. DddexTnBHO B3aUMOIEHCTBOBATh U PaO0OTaTh B KOJUICKTUBE U KOMaH/IE
OK 05. OcyniecTBiATh YCTHYIO M TUCBMEHHYIO KOMMYHUKAIMIO HA TOCYAAPCTBEHHOM  SI3bIKE

Poccuiickoit @enepaniuuc yaeToM  0COOCHHOCTEH COIMAIBLHOIO U KYJIbTYPHOTO
KOHTEKCTa

OK 06. ITpostBIsAITh rpakIaHCKO- MATPUOTHUYECKYIO MTO3ULHIO, JEMOHCTPUPOBATH
OCO3HAaHHOE TOBEIECHHE Ha OCHOBE TPAJUWLHUOHHBIX OOIIEYETOBEYECKUX LEHHOCTEH, B TOM
qyucie C  y4eTOM rapMOHM3ALIMU MEKHALIMOHAIBHBIX U MEKPEJIIMTUO3HBIX

OTHOILIEHUH, PUMEHATHh CTAHJAPThl AHTUKOPPYNILIMOHHOTO TTOBEICHUS

OK 07. CopneiicTBOBaTh COXpAHEHUIO OKPYKAIOIIEH CpESlbl,  pecypcocOEpeKEeHHUIO,
MIPUMEHSTH 3HAHUS 00 U3MEHEHUH KJIMMaTa, OPUHIUIIBL  OEPEXITMBOTO  MPOU3BOCTBA,
3(pPeKTUBHO  JEWCTBOBATh B UPE3BBIYANHBIX CUTYaLIUSIX

[TpodeccronaibHbIe KOMIIETEHIINU:

IIK 1.2. HMcnonb30BaTh KOHCTPYKTOPCKYIO, HOPMATUBHO-TEXHHYECKYI0 M IPOU3BOJCBEHHO-
TEXHOJOTUYECKYIO JTOKYMEHTAIIUIO 110 CBAapKe.

JIM4HOCTHBIE pe3ybTaThl peaIn3allii MPorpaMMbl BOCTIMTAHUS (JIECKPUIITOPHI)

JIP 1. Oco3Haronuii ce0s rpak/TaHMHOM U 3alIUTHUKOM BEJIMKOMN CTpaHBI.

JIP 6. OpueHTnpoBaHHbIN Ha NpPOdECCUOHArNbHbIE AOOCTWKEHUHA, OEATENbHO
BblpaXalwmin no3HaBaTelNbHble WHTEpecbl C Y4eTOM CBOMX CMOCOOHOCTEMN,
obpasoBaTenbHOro U NPodeCcCcMoHanbHOro MapLupyTa, BbibpaHHOM KBanudukaumm

JIP 7. Oco3Harouuii IpuOpUTETHYIO IEHHOCTh JINYHOCTH YEJIOBEKA; YBaXKAIOIIUM COOCTBEHHYIO
1 4y’KYI0 YHUKQJIbHOCTh B Pa3JIMYHBIX CUTYalUsIX, BO BCeX opMax U BUAAX JIEATCIHHOCTH.

JIP 14. TlposiBismoniuii co3HATEIbHOE OTHOIICHHE K HENPEpPhIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCTIECIIHON MPO(ECCHOHAIBHOM U OOIIIECTBEHHOM ESITEIHHOCTH.

JIP 15. TlposiBasitomuii rpakIaHCKOE OTHOIIEHUE K MPOGEeCCUOHATIBHONU AEATENbHOCTU KaK K
BO3MOXXHOCTH  JIMYHOTO  y4acTHUsi B  PEIIEHUU  OOIIECTBEHHBIX, T'OCYJIapCTBEHHBIX,
0OIIIeHAITMOHATBHBIX TPOOJIEM.

1.2.2. Ilnanupyemblie pe3yJibTAThl OCBOEHHMsI 001Ie00pa30BaTeJbHON AUCUMILIMHBI B COOTBETCTBHHU C
®I'OC CIIO u Ha ocaose ®I'OC COO



O01IHe KOMIEeTEeHI NI

Ils1anupyemMble pe3yJibTaThbl 00y4eHUs

JIN4HOCTHBIE U MeTanpeaMeTHbIC

IIpenmeTHbIe

OK 01 BeiOupath cnocoOsl
[peIIeHuUs 3a1ay
podeccnoHaTbEHOM

NICATCIIbHOCTU IIPUMCHHUTCIIBHO K]
[PA3JINYHBIM KOHTCKCTaM

- TOTOBHOCTh K TPYyHy, OCO3HaHHE IICHHOCTH
MacTepcTBa, TPYI0JII00HE;
- TOTOBHOCTbH K aKTUBHOU JACATCIIBHOCTH

TEXHOJOTUYECKOM M COUMAIBHOW HAIPABIEHHOCTH,

CIIOCOOHOCTh ~ WHHIIMHPOBATH, IUIAHUPOBATh |
CaMOCTOSITEITLHO BBIMOJIHATH TAKYIO JACSTEIBHOCTD;

- MHTEpPEeC K pa3iuuHbIM chepaM MpodhecCHOHATLHON
NesITeIbHOCTH,
OniazicHue YHHBEPCATbHBIMU y4eOHBIMH
[M03HABATEIIEHBIMU JICHCTBUSMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENTFHO (POPMYJIMPOBATh M AKTyaJH3HUPOBATH

[Ipo0JIeMy, pacCMaTpPHUBATh €€ BCECTOPOHHE;

- yCTaHaBIMBAaTh  CYINCCTBEHHBI MPH3HAK  WIIH
OCHOBAaHHS JUIS CpPaBHCHMS, KiIAacCH(PHKAIMHA M
0000IICHMS;

- OIIpCACIIATh LECIN ACATCIIbHOCTH, 3a1aBaTh IIAPaAMCTPhI
1 KPUTCPUU UX HOCTHIKCHUAA,

BbIABJIATE 3dKOHOMCPHOCTU MW IIPOTHUBOPCUUA B

[PaCCMAaTpPHUBACMBIX ABJICHUAX,
- BHOCHUTH KOPPEKTHUBBI B JCATCIbHOCTH, OLCHHBATH|
COOTBETCTBUE pE3yJbTATOB IICNISIM, OIEHHBATH PHCKH
[TOCIICICTBUI EATETLHOCTH,

- pa3BHUBaTh KPEATUBHOE MBINUICHUE TIPU PELICHUU
PKI3HCHHBIX TPOOJIeM

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIAJICTh HAaBBIKAMH YUYEOHO-HCCIIEOBATEIBCKON M|

HpOGKTHOI\/’I ACATCIIBHOCTH, HAaBBIKAMH Pa3pCIICHUS

-BIIAJICTh METOJaMHU JIOKA3aTeNIbCTB, AJITOPUTMAMU PEIICHUS 3ajady;
dbopmynupoBath
[PUMEHSATh MX, MPOBOAUTH JIOKA3aTeNbHBIE PACCYXKIEHUS B XOJE

YyMEHHE ONpE/EICHUsl, AKCUOMBI U TEOPEMBI,
[pelIeHus 3a/1a4;

- YMETh OIEpUPOBATh MOHATUSMH: CTEIEHb YHUCIIA, JOTapu(pM YuCiIa;
[YMEHHE BBIIOJHATH BBIYMCICHME 3HAuY€HUH U IpeoOpa3zoBaHUs
BBIPAKEHUI CO CTENEeHAMHU U JorapupmMamu, npeodpazoBaHusl IPOOHO-
[PALlMOHAJIbHBIX BBIPAKEHU;

- YMETb OIIEpUPOBATh MOHATUSAMU: PAlMOHAIbHBIEC, HUPPALUOHAIIBHEIE,
MOKa3aTeIbHbIC, CTENICHHBIC, JOTapU(PMHUECKUE, TPUTOHOMETPHUIECKUE
YPaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIEpPUPOBATh MOHATUSAMH: (YHKIHWS, HEMPEpbIBHAS (YHKIN,
POM3BOJIHAS, IE€PBOOOpa3Hasi, OIpPEICIICHHBI HMHTErpall; yMETh
JIEMEHTApPHBIX ~ (YHKLUHUH, HCIONIb3YS
CIIPaBOYHBIE MAaTEPHAJbl, HUCCIENOBATh B IPOCTEHIIMX CIydasx
(YHKIIMM HA MOHOTOHHOCTb, HAaXOJAWUTh HaMOOJbIINE Y HAUMEHBILIUE
BHaYeHHUs  (QYHKUUH;  CTPOMTh  IpaMKd  MHOTOWIEHOB  C

MCITOJIb30BAHHUEM allllapaTa

HaXO0JUTb IMPOU3BOJHBIC

MaTeMaTHYeCKOTO AaHajn3a; MPUMEHSThH
[TPOU3BOIHYIO TIPY PELICHUH 3a/1a4 Ha JBW)KCHUE; PelaTh MPaKTHKO-
OPUEHTHPOBAHHBIE 33/1a4M HAa HauOOJbIINE U HAUMEHBIINE 3HAYCHUS,
Ha HAXO0XJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- yMeTb OIEepHpOBaTh pauuoHanbHas  (yHKIMS,
Nokas3aTeiabHas (QYHKUUS, CTerneHHas (QYHKIMA, JorapupmuyuecKkas
(GyHKIMSA, TpPUTOHOMETpHUYECKHe (YHKIUH, oOpaTHbE (QyHKIUY,
YMEHUE CTPOUTh TIpauKu HU3y4YeHHBIX (YHKIUH, HCIOIb30BaTH

rpaduKy MpU U3YYEHUU MPOIECCOB U 3aBUCHUMOCTEH, NMPH pPELICHUH

INOHATHUAMMU

Bajiad U3 OPYruX YYeOHBIX MPEIMETOB W 3a7ad M3 PEaIbHOW KU3HU;
BBIpaXXaTh (OPMyJIaMHU 3aBUCUMOCTH MEXTy BETMYHMHAMHU;

po0iem;

- YMCTb PE€IIaThb TCKCTOBBLIC 3aJa4yMd PA3HbIX THUIIOB (B TOM 4YHCJIC HAa|




BBISIBJIATD MNPUIUHHO-CIICACTBCHHBIC CBA3HU U

aKTyaJII/I3I/IpOBaTB 3ana‘{y, BBIABUTATh T I/IHOTC?)y €€
peH_IeHI/ISI, HaXOIUTh apI‘YMeHTBI JIA 10KA3aTCJIBCTBA)
CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTpbl U KPUTEPUH
[pCILICHIS,

- aHAJIM3MPOBAThH IMOJYYCHHBIC B XOJ€ PEUICHHS 3aJa4n
PE3yIbTAThI, KPUTHYECKU OLIEHUBATh UX JIOCTOBEPHOCTD,
[IPOrHO3UPOBATh H3MEHCHHE B HOBBIX YCIOBHUSAX;

-- YMCTh IEPCHOCHTHh 3HAHHMS B ITO3HABATEIBHYIO U
[IPAKTUYCCKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IIPEIAMETHBIX|
o0OJIacTei;

- BBIJIBUI'aThb HOBBIC HJCH, Hpez{naraTb OPHFHHaJII)HI)Ie
[10IXO/bI M PELICHHMS,

1 CIIOCOOHOCTH MX MCIIOJIB30BAHUS B IIO3HABATEILHOM U

COI.[PIEIJ'IBHOﬁ IMPaKTHUKE

MMPOLCHTHI, 1OJIU U 4aCTHU, HA JIBUKCHUC, pa60Ty, CTOUMOCTDb TOBApOB U

yCITyT,
CeMEHHBIMU  (PHMHAHCAMH);

HaJIO0ru, 3aJgadyud U3 obmactu yOopaBJICHUA JIMYHBIMU U

COCTABJIAITh  BBIPAKEHMsI, YpPaBHEHMS,

HCPAaBCHCTBA MW HX CHCTCMbI II0 YCJIOBHUIO 3aAdaydu, HCCICIO0BATH

MOJIYUCHHOC pCHICHUC U OLICHHUBATDH HpaBILOHOIIOGHOCTB PC3YyJIbTAaTOB,

YMETh ONEPUPOBATh MOHATUSAMH: CpeaHee apupMeTHUECKoe,
MearaHa, HauOosblllee U HauMEHbIllee 3HAYCHUS], pa3Max, JUCIIEePCHs,
CTaH/IapTHOE OTKJIOHEHUE YHCIOBOro HaOOpa; YMETh W3BIEKATh,
MHTEPIPETUPOBATh MH(OPMALINIO, MPEICTaBICHHYI0 B TabmuIax, Hal
arpaMmax, rpaukax, OTpaXKarollyro CBOHCTBA peajbHBIX MPOLECCOB
W SBJICHUH; NPEACTaBIATh HMHOOPMAIMIO C IOMOIIBIO TaONUIl U
uarpamMm; MCCI€A0BaTh CTATUCTMUYECKHUE JaHHbIE, B TOM YHCIE C
pUMEHEHHEM TpapUUeCcCKIX METOIOB M AIEKTPOHHBIX CPEJICTB;

- YMETh OIEpPUPOBATh IMOHATUSAMH: CIyYalHBIA OMNBIT U CIIyYalHOE|
COOBITHE, BEPOATHOCTb CIy4YailHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSATHOCTh C HCIIOJIb30BAHUEM TpaUUYeCcKHX METOJOB; MPUMEHSThH
(bOpMyJIbI CIIOKEHUS U YMHOXEHHS BEPOSTHOCTEH, KOMOWHATOpPHBIE
(bakTel ¥ GOpPMYJIBl MPH PEHICHWH 3a]ad; OICHHBATH BEPOSATHOCTH
[pETbHBIX COOBITUI; 3HAKOMCTBO CO CIy4YallHBIMM BEJIMYHWHAMU;
[yMEHHE MPUBOANUTH IMPUMEPHI MPOSBICHUS 3aKOHA OOJBLIMX YHMCET B
[IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yYMETb OIEpPUpPOBaTh MOHATUSAMHU: TOUKA,
[IPOCTPAHCTBO, JBYTPaHHBIA Yroj, CKpEIIMBAIOIINECS

MMapaUICJIbHOCTD U MEPICHAUKYIISIPHOCTD IIPAMBIX U HHOCKOCTCI\/’I, yYroji

npsiMas, IJIOCKOCTD,

IpsMBIC,

MEXKy MPSMBIMH, YTOJI MEXIY NMPSAMON M IJIOCKOCTBIO, YTOJI MEXIY)|
[JIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXTY|
MPSIMBIMU, PACCTOSIHUE MEX]y IJIOCKOCTSAMHU; YMEHHE HCIOJIb30BaTh
[pU peUIeHUH 33Jad W3y4YeHHblEe (aKThl M TEOPEMbl IUIAHUMETPHH;
[YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

YMETH OIICpHUpPOBATH IIOHATUAMU: MHOI'OIrpaHHUK, CCUCHUC

MHOTOIpaHHHKa, KyO, mapajuienenumnes, npusmMa, nupamuaa, gurypa u

[MOBEPXHOCTh BpallleHHs], LWIMHAP, KOHYyC, mIap, chepa, ceueHus
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(Gurypbl BpalleHUus, IJIOCKOCTh, Kacaromascs cdepbl, LWIMHIPA,
KOHyCa, IUIOIIAaAb TIOBEPXHOCTH MHUPaMMIbl, IPHU3MBI, KOHYCA,
MUIWHApa, IUlomans cdepbl, o00beM KyOa, NPSIMOYTOJBHOTO
[apajulesienuneaa, NUpaMubpl, MPU3Mbl, LUIMHApA, KOHYyca, IIapa;
YMEHHE M300pa’kaTh MHOTOTPAaHHMKHM M TOBEPXHOCTH BpAILEHUS, HX
CEUEHHs] OT PpYKH, C I[OMOINBIO YEPTEKHBIX HHCTPYMEHTOB U
QJIEKTPOHHBIX ~ CPEACTB; YMEHME paclo3HaBaTb CHUMMETPHUIO B
[IPOCTPAHCTBE; YMEHHE PACIIO3HABATh IPABUIbHBIE MHOTOIPAaHHUKHY;

- YMeThb ONEpUpPOBaTh IMOHATHSAMU: JIBUKEHHE B IPOCTPAHCTBE,
o00HbIe (GUTYpbl B MPOCTPAHCTBE; WCIOIb30BAaTh OTHOUICHUE
TUTOINAACH TTOBEPXHOCTEH U 00BEMOB MOAOOHBIX (GUTYp NPU PELICHUH
3asay;

- yYMeTb BBIYUCIATH TI'€OMETPUYECKUE BEJIUYUHBI (AJIMHA, Yrodi,
[U101ab, O0BEM, IUIOIAAb IOBEPXHOCTH), MCIObB3YS H3yUYEHHbIE
(hOopMyJIBI M1 METOJIBI;

- yMeTb OIEpUpOBaTh MOHATUSAMHU: THPSAMOYTOJIbHAs  CHCTEMA)
KOOpJIMHAT, KOOPJAMWHATBl TOYKH, BEKTOp, KOOPJMHATHI BEKTOPA,
CKaJSIpHOE IIPOU3BENIEHUE, YTOJl MEXAY BEKTOpaMHU, CyMMa BEKTOPOB,
[IPOM3BEICHNE BEKTOpA Ha YMCJIO; HAXOAUTh C MOMOIIbI M3YUYEHHBIX|
(bopMyJ1 KOOPIMHATBI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXAY IABYMSI
TOYKaMHU;

-yMETb BbIOMpAaTh NOAXOMALIMA H3yYEHHBIH METOJ JJsl peIleHUs
3aaud, paclo3HaBaTh MaTeMaThdeckue (akThl U MaTeMaTHYECKUE
MOJIETd B HPUPOJHBIX U OOIIECTBEHHBIX SBJICHMSX, B HMCKYCCTBE;
[YMEHHE IPUBOJUTH IPUMEPBI MATEMAaTHYECKUX OTKPBITUN POCCUNCKON
1 MUPOBOM MaTeMaTU4E€CKON HAYKH.

-yMETh ONEpUPOBATH MOHATHSMHU: OIpeAeNieHHe, aKkCHOMa, Teopema,
CIIEICTBUE, CBONCTBO, NpHU3HAK, J1OKA3aTelIbCTBO, PABHOCHJIbHBIE
(hOopMyITUPOBKU; yMEHUue dbopMynupoBaTth o0OpaTHOe n
[IPOTUBOIOJOKHOE  YTBEpXKJIEHUE,  MPUBOAUTH  NPUMEPHl U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTeMAaTHUECKON WHIYKIIWH;

IMIPOBOAUTL AOKA3aTCIBHBIC PACCYKACHUA IIPpU PCUICHUH 3a4a4,
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OLICHUBATH JIOTUYECKYIO NIPABUIIBHOCTD PACCYKIACHUM;

- yMeTL OHepI/IpOBaTB INOHATUAMHU: MHOXCECTBO, ITOAMHOXCCTBO,
onepam/m HaJ MHOXCCTBaMU, YMGHI/IC HUCIIOJIB30BAaTh TeOpeTI/IKO-
MHO)KGCTBCHHBIP'I annapaT JJIs1  OIIMCAHUSL peaJIBHBIX HpO]_IeCCOB H
SIBIICHUI TpU pEIIeHUH 3a7ad, B TOM YHUCIIE M3 JPYTUX Yy4eOHBIX
[PEIMETOB;

- YMETh ONEPUPOBATH MOHATHAMU: rpad, CBSI3HBIN Tpad, AepeBo, UK,
rpad Ha TUIOCKOCTH; YMEHHE 3a/JaBaTh M ONKCHIBaTh Trpadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCIIOIB30BaTh I'Ppadbl MPU PEIICHUH 3a/1a4;

- yMmMeTb CBOOOJHO  ONEpPUPOBATh  MOHATUSIMH:  COYETAHHE,
MEepeCTaHOBKA, YHUCJIO COYETAaHUM, YHUCIO TMEPEeCTaHOBOK, OWHOM
HproTOHA; yMEeHUE IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHUS
TS pelleHus 3a/1a4;

-YMETh OINEePUPOBATh MOHATUSMU: HATYpPaAJIbHOE YHUCIO, LIEJ0€ YHCIIO,
OCTaTOK MO MOJYJIIO, PAllMOHAIILHOE YHUCIIO, UPPALMOHAILHOE YHCIIO,
MHO>KECTBA HATYPaJIbHBIX, LEJIbIX, PAIlMOHATBHBIX, JEHCTBUTEIbHBIX|
UKceNl; YMEHHE HCIONb30BaTh MPU3HAKH JIETMMOCTH, HAMMEHbIIUN
00IIMIA TeTUTEeNh U HauMEHbIlee 0011ee KpaTHoe, anroput™ EBkinaal
HpI/I pCHICHI/II/I 3aJa4;, 3HAKOMCTBO C paBJ'II/IqHBIMI/I IIO3UIITNOHHBIMH]
CHCTEMAaMU CUUCIIEHHUS,

u YMCTI) CBO60I[HO OHepI/IpOBaTI) IIOHATUSAMU. CTCIICHb C NICJIIBIM
[OKa3aTeleM, KOPEHb  HaTypaJlbHOM  CTENEHH, CTENEHb C
[pallMOHANBHBIM  [IOKa3aTelieM, CTeNeHb C  JEHCTBUTEIbHBIM
(BeIleCTBEHHBIM) IMOKa3aTeneM, JIorapudm 4Yucia, CHHYC, KOCUHYC H
TAaHT€HC TPOU3BOJIBHOTO YNCIIA;

- yYMEThb OINEpUpOBaTh MOHATHSAMHU: TOXKIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUU WU
HepaBeHCTB, paBHOCI/IHBHOCTB ypaBHeHHﬁ, HepaBeHCTB N CHUCTEM,
paHI/IOHaJ'IBHI)Ie, I/IppaHI/IOHaJ'II)HI)Ie, IIOKa3aTCIbHBIC, CTCIICHHBIC,
lorapugmuyeckue, TPUTOHOMETPUYECKUE YpaBHEHUS, HEPABEHCTBA U
CUCTEMbI; YMEHHE pellaTh YpaBHEHHUs, HEPABEHCTBA M CHCTEMBI C

IIOMOIIBIO PA3JIMYHBIX IMPUCMOB; PCIIATL YpPaBHCHHA, HCPABCHCTBA U
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CHCTEMBl C IapaMeTpoM; NPUMEHATh YpaBHEHHUS, HEPABEHCTBA, HX|
CHCTEMBI JUIsl PELICHUsI MaTeMaTUYEeCKHUX 3a/1ad M 3ajlad U3 Pa3IMuHBbIX|
00J1acTeil HayKH U peabHOM KHU3HH;

-yMETb CBOOOJHO ONEpUPOBATh MOHATHAMU: Trpaduk ¢yHKIUH,
oOpatHast (yHKIMS, KOMIO3UIMS (YHKIMHA, JTUHEHHas QyHKUIus,
KBaJpaTU4Has (YHKIHS, CTeTIeHHas (QYHKIUS C IETIBIM IOKa3aTeseM,
TPUTOHOMETpHYECKHE (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
(byHKIMM, TOKa3aTenbHas W Jjorapudmudeckas (yHKIUH;, yMEHHE
CTpOUTh rpaduku (PYHKIUH, BBINOJIHATH MpeoOpa3oBaHus TIpaduKOB
ymKmit;

[YMEHHE HCIIOJIb30BaTh rpaduku GYHKIUN A7 U3YYECHHUS TPOLECCOB U
3aBHCUMOCTEH MPH PEeIIeHUH 337a4d U3 JAPYTHX y4eOHBIX MPEIMETOB U
W3 pEaTbHON JKM3HHW; BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJINYMHAMU;

yMEeHHE CBOOOJHO OINEPUPOBATH IOHATUSMH: YETHOCTh (DYHKIWH,
MEPHOANYHOCTh (DYHKIMH, OTPAaHHYCHHOCTh (YHKIIMH, MOHOTOHHOCTD
(byHKIMH, OSKCTpeMyM (QYHKUIUHM, HauOojbllee ¥ HAUMEHbIICE
BHaYeHUss (QYHKIMM HAa  TPOMEXKYTKE, yMEHHE  IPOBOJUTH
ccienoBaHue PyHKINY;

[YMEHHE HWCIOJIb30BaTh CBOWCTBA M TpauKH (YHKIWH IS pElIeHUs
YpaBHEHH, HEpaBEHCTB W 3aJad C TapamMeTpaMmu; W300pakaTh Ha
KOODJMHATHOM  IUIOCKOCTM  MHOXECTBAa  pEIIeHUHl  ypaBHEHHH,
HEpaBEHCTB U MX CHCTEM;

-yMEeTb CBOOOJHO OINEPUPOBATH MOHATUSMH: IIOCIIEIO0BATEBHOCTD,
apupMeTHuecKas ~ Mporpeccus,  TIeoMeTpudeckas  Iporpeccus,
0ECKOHEUHO yObIBaloIlas TeOMETpHuYecKass Mporpeccusi; yMEHUue
3aaBaTh  IMOCIIEAOBATEIbHOCTH, B TOM 4YHCIE C  TIOMOIIBIO
[PEKYPPEHTHBIX POPMYJT;

- yMeThb OIICpUPOBATh TOHSATHSIMH: HENPEPHIBHOCTh (YHKIIWH,
ACUMIITOTHI Tpaduka QYHKOWH, TiepBas W BTOpas MPOM3BOIHAS
(YHKIIMM, TeOMETPUYECKUH © (PU3MUECKUH CMBICI MPOU3BOTHOM,
epBooOpa3Hasi, OMNpeJeNeHHBI MHTerpaj; yMEHHE HaXOJAUTh
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ACUMIITOTHI Tpaduka (QyHKIUH, yYMEHHUE BBIYUCIATH IPOU3BOTHBIC
CYMMBI, TIPOM3BE/ICHUS, YACTHOTO U KOMITO3UIIUHN (DYHKIUI, HAXOAUTH
ypaBHEHHE KacaTeIbHOU K TpapuKy (QyHKIIHH;

[YMEHHE MCII0JIb30BaTh MPOU3BOIHYIO JUISl UCCIICAOBAHUS (PYHKIUH, 1715
HAXOXKJICHHUS HAWIY4IIero PEUICHUs B MPUKIAAHBIX, B TOM YHUCIE
COIMATIbHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/auax, ISl ONpeIeICHHs
CKOPOCTH M YCKOPEHHS; HaXOAUTh IUIOMAAM M 00BeMbl (uryp c
[IOMOIIBIO HMHTETpajia; MNPUBOJUTH MNPUMEPHl MaTEMaTH4ecKOro
MOZIETTMPOBAHMS C TOMOIIBIO TU((epeHIINaTbHBIX YPaBHEHUII;

- YMETh OIEPUPOBATH MOHATUSAMH: KOMILJICKCHOE YHCIIO, COMPSKEHHBIE
KOMILUICKCHBIE YHWCIIa, MOJAYJb W apryMEeHT KOMIUJIEKCHOTO YHCIIa,
(bopma 3aIuCH KOMILIEKCHBIX qrcen (reomeTpuyeckas,
TPUTOHOMETpPHYECKass U  anreOpanyeckas); yMeTb IPOHU3BOJHTH
apu(MeTHUECKHe ACHCTBHUS C KOMIUICKCHBIMU YHCIIAMH; HMPUBOIUTH
[PUMEPHI HCIIOIb30BaHNS KOMIUIEKCHBIX YHCET;

- yMeTh  CBOOOJAHO  ONEPUPOBATH  MOHATHUSAMH:  CpeIHEe
apu(MeTHUecKoe, MelnaHa, HauOoJIblllee W HaMMEHbIIEEe 3HAYCHHS,
pa3Max, JUCHepCHs, CTaHJApTHOE OTKJIOHEHHWE MJIs OIUCAHUs
YHCIIOBBIX JTaHHBIX; YMEHUE HCCIIEOBATh CTATHCTUYECKUE TaHHBIEC, B
TOM YHCJE C NMPUMEHEHHEM TpaHuuecKuX METOJIOB W DJIEKTPOHHBIX
CpencTB; Tpauyeckd HCCIEAOBaTh COBMECTHBbIE HAOMIONCHUS C
MOMOILBIO AMAarpaMM pacCeuBaHUs U JIMHEHHON perpeccuy;

- yMeThb HaxOAMTb BEPOSTHOCTH COOBITHM C HCHOJIb30BAHUEM
rpaduyecKux METOOB; MPUMEHSATh A pelleHus 3a1ad (HopMyJibl
CIIO)KEHUSI M  YMHOXEHMsI  BeposTHOcTeH, QopMmysy  MOJHOH
BEpOSATHOCTH, Gopmyiny bepHymnn, xomOuHaTtopHble (aKTBl U
(OpMyYJIBI; OICHMBATH BEPOSTHOCTH pEATBHBIX COOBITHH; yMEHHWE
OTIEPHPOBATh TOHATHUSMH: CIydaifHas BeJMYWHA, pacIlpe/IeleHue
BEPOSTHOCTEH, MAaTEMaTHIECKOE OXKHIAaHKE, TUCIIEPCUS U CTAaHIAPTHOE
OTKJIOHGHUE CITy4allHOW BENMYMHBL, (DYHKIUH pacmpeneneHust u
[UIOTHOCTH ~ PaBHOMEPHOTO,  IOKAa3aTeNbHOIO W HOPMAaJbHOTO
pacripesielieHuii; yMEHHME HCIIOJIb30BaTh  CBOMCTBA  M3Y4YEHHBIX
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[pacrpeiesIeHui JUIsl peleHus 3a/1a4; 3HAKOMCTBO C MOHATUSMU: 3aKOH
OONBIINX YHCEN, METOAbl BBIOOPOYHBIX HCCIEIOBAaHUNA; YMEHUE
[PUBOAWTH TPUMEPHI TPOSBICHHUS 3aKOHAa OOJBIIUX 4YHCET B
[IPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSX;

- yMeTh CBOOOJHO OIEPUPOBATH MOHATHAMHU: TOYKA, MpsIMasi,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUM yroi, JBYrpaHHbIH
yTOJI, TpPEXIPaHHBIA yroj, IepeceKaroluecs, MapaiielbHble U
CKPELIMBAIOILUECS MPSIMbIE, NapalIeIbBHOCTh U MEePIEeHAUKYIISIPHOCTD,
PSMBIX U IUIOCKOCTEH, yroyl Mexay IpsSMbIMHU, YOI MEXIY MPSIMON 1
[JIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMH; YMEHME HCIIOJIb30BATh IIPU
[peILICHUH 3a]ad U3y4YeHHBIC (PaKThl M TEOPEMBI IJITAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHPE;yMEHHE
OIEpUPOBATh MOHATUSIMH: MHOTOTPAHHUK, CEUYEHHUE MHOTOTPAHHHUKA,
paBWIbHBI ~ MHOIOIpaHHMK, IpU3Ma, M[HUpaMuia, @urypa u
[IOBEPXHOCTh BpAIlEHUs, LWIMHAP, KOHYC, wap, cdepa, pa3BepTka)
[IOBEPXHOCTH, CEUYEHHUS KOHyCa M LWIMHIPA, MapayieIbHble OCU WU
OCHOBAHHIO, CEUYEHHME IIapa, IUIOCKOCThb, Kacaromascs cgepsl,
[MUIMHIpA, KOHYCa; YMEHUE CTPOUTHh CEYEHHWE MHOIOTpPaHHHUKA,
300paXkaTh MHOTOTPAHHUKH, (PUTypbl U MOBEPXHOCTU BpAlLEHUS, UX|
CEUEHHUs, B TOM 4YHCIE C MOMOUIbIO 3JEKTPOHHBIX CPEACTB; YMEHHE
[PUMEHSTh CBOICTBA T€OMETpPUYECKUX (UTYp, CaMOCTOSTENILHO
(opMyIMpOBaTh  ONpPEAENCHHUs HM3y4yaeMblX (Uryp, BBIIBUIATH
TUIOTE3bl O CBOMCTBaX M TNPU3HAKAX TIEOMETPUYECKHX (Uryp,
00OCHOBBIBaTH ~ MJIM  ONpOBEpPrarb  MX; YMEHHE  IPOBOJUTH
KiaccupuKanuo (GUryp [0 pa3IUYHBIM TMPU3HAKaM, BBINOJIHATH
HE00XO0IMMBIE JOMOTHUTEIbHbBIE TOCTPOCHHUS;

-yMeTh CBOOOJIHO ONEpUPOBATh MOHITUSIMU: IIJIOIIab GUTYPBI, 00bEM
(burypsl, BeJIWYMHA YyTJa, PACCTOSHUE OT TOYKH JO IUIOCKOCTH,
[pacCTOSIHUE MEXIY NPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSAMU,
rIomaab cepsl, MIOMAa b NOBEPXHOCTH MUPAMHU/IBI, IPU3MBI, KOHYCA,
IMHApa, o00beM Ky0a, NPSIMOYIOJBHOTO  MapajulesienuIiesa,
MUpaMHbl, NPU3MbI, LWIMHIpA, KOHyca, IIapa; yMEHHME HaxOJIUTh
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OTHOIICHHE 00BEMOB MOAOOHBIX QUTYD;

- yMeTb  CBOOOJHO  ONEPHPOBATH  MMOHATUSAMHU:  JBIKCHHE,
MapajyieNbHbINA MEPEeHOC, CHUMMETPHS Ha IJIOCKOCTU U B IPOCTPAHCTBE,
[MOBOPOT, mpeoOpa3oBaHue NOA00MS, MOMOOHBIE (UTYPBI, YMEHUE
[pacrio3HaBaTh paBHBIE U MOJOOHBIE (UTYPHI, B TOM YUCIE B IPUPOAE,
MCKYCCTBE, AapXUTEKTYpE, YMEHHE HCIOJIb30BaTh T'€OMETPHUCCKUE
OTHOIICHHSI, HAXOJUTh TEOMETPHUYECKHE BEIUYMHBI (IJIMHA, YTOII,
TUI0IAb, 00BEM) MTPH PEIICHUH 3a/1a4 U3 APYTHX yUYEOHBIX MPEIMETOB
W 13 peaslbHOW YKHU3HU;

- YMETh CBOOOJHO ONEPUPOBATh MOHATHUAMHU: MPSIMOYTOJIbHAs CHCTEMA]
KOOPIWHAT, BEKTOP, KOOPJIMHATHI TOYKH, KOOPIUHATHI BEKTOPA, CyMMa|
BEKTOPOB, MPOM3BEICHNE BEKTOpA HAa YUCIIO, PA3IOKEHUE BEKTOpaA II0
0a3ucy, CKaIIpHOE IMPOW3BEICHHE, BEKTOPHOE MPOM3BEACHUE, YTOJ
MEXKIY  BEKTOpaMH; yMEHHE  UCIOJIb30BaTh  BEKTOPHBIA U
KOOPJAWHATHBI METOJ JUIsS PEHICHUS T'eOMETPUYECKHMX 3ajad W 3aj1ay
NPYTrUX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHIMH: MaTpuia 2x2
u  3x3, ompenenuTenb  MaTPUIbl, TCOMETPUYECKUH  CMBICIT
OTIPEICITUTEIIS;

- YMETh MOJEIMPOBATh PEANbHBIE CUTYallMd Ha SI3bIKE MAaTEMaTHKH;
COCTABIIATh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA M WX CHUCTEMBI IIO
[YCIIOBHIO  3a/layd,  HMCCIEeNOBAaTh  IMOCTPOSHHBIE  MOAETH  C
MICIIOJIb30BaHUEM ammapaTa anreOpbl, HHTEPIPETUPOBATh MOTyUYEHHBIH
[pe3yabTaT; CTPOMTh MaTeMaTHMYeCKHe MOJETd C  IOMOIIBIO
F€OMETPUUECKUX TMOHSATUA M BEJIUYMH, PEIaTh CBA3aHHBIE C HUMU
pakTUYEeCKUE 3a/lauM; COCTABIATh BEPOSATHOCTHYIO MOJAEIb U
MHTEpIPETUPOBATh MOJYYCHHBIH pe3yjbTaT; peIiaTh MPUKIIaIHbIE
3ajaud  CpPeICTBAMH MAaTeMaTHYECKOro aHalu3a, B TOM YHCIE
COIMATEHO-Y)KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

- YMEHHE BBIOMpATh MOAXOSIIMNA METOA JUIS pEIIeHHs 3a1aduw,
MMOHWMaHNE 3HAYMMOCTH MAaTeMaTHKH B W3YyYCHHH NPUPOIHBIX U
OOIIIECTBEHHBIX TPOLIECCOB U SIBICHUH; YMEHHE pacro3HaBaTh

IIPOABJICHUC 3aKOHOB MATEMATUKU B HCKYCCTBC, YMCHHC IIPHUBOJUTH
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[IpUMEpPbl MAaTEMATHUYECKUX OTKPBITUH POCCUHMCKOM U MHPOBOH

MaTeMaTHYECKOU HAYKU

OK 02
COBPEMEHHBIE CpEICTBA IIOMCKA,
aHaJIn3a UHTEPIIPETALNN

HUcnons3oBath

"
mH(pOpManuy,
H(pOpPMAaLOHHbIE

H
TCXHOJIOI'uY
nui BBIIIOJTHCHUA

podeccnoHaTbHOM

3aaay

NICATCIIBHOCTH

B 0651aCcTH LIGHHOCTH Hay4YHOTO MO3HAHUS:
-c()OpMUPOBAHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

MHPOBO33PCHMUA,

HAayKl W OOIIECTBEHHOM NPAKTUKH, OCHOBAaHHOTO HA|

KYyJBTYD,
CBOEI'0 MECTa B IIOJIMKYJIbTYPHOM MUDE;

/T AJI0OTre CHOCO6CTByIOH.[CI‘O OCO3HAaHUIO|

COBEpPUICHCTBOBAHHE SI3BIKOBOM M YHUTATEIbCKOM

KYJBTYpPbl KaK CpCACTBa B3aHMOﬂeﬁCTBHH MCKOY
VIFOAbMH U ITO3HAHHA MUPA;

- OCO3HAaHHUEC L CHHOCTHU HaquOﬁ ACATCIIbHOCTH,
["OTOBHOCTB OCYHICCTBJIATDH IIPOCKTHYIO 51

MCCIICA0BATCIIbCKYIO ACATCIbHOCT MHAWBUAYAJIBHO U B
rpyIe.
OBnageHue YHUBEPCAITbHBIMU y4eOHBIMU
I[I03HaBaTCJIbHBIMU IICfICTBI/I?IMHI

B) paboTa ¢ HHpopMaIei:

- BJIAJECTh HaBbIKAMM IOJy4eHUs HUHPOpMALUU U3
MICTOYHUKOB  Pa3HBIX CaMOCTOSITENIEHO
OCYILECTBIISATh TOUCK, CHCTEMaTHU3aLUI0 U

MHTepHpeTaluio WHGOpPMALUK PA3IUYHBIX BUIOB H

THIIOB,
aHalln3,

(hopm mpecTaBIeHNus,

- CcO371aBaTh TEKCThl B Pa3IMUHBIX (opMmMaTax C y4eToM
Ha3HAYeHUs MHQOpMAIMM M LEJIEBOM ayAUTOpPUH,
BbIOMpas ONTHMalbHYIO (OpMYy TpEICTaBICHHUS U
BHU3YaIN3aluy;

OLICHUBATh JIETUTUMHOCTD
MH(pOpMaINY, €e COOTBETCTBHUE NMPABOBBIM U MOPAIbHO-

JOCTOBCPHOCTD,

PDTUYICCKHUM HOpMaMm;,

HCIIOJIBb30BaTh CpeacTBa

TEXHOJIOTUN

MH(OPMALIMOHHBIX U

B

YMETh  OINEPHPOBATh TMOHATHSAMH: palMOHaIbHas  (QyHKIWMS,
MoKa3arejbHass (QYHKIUS, CTENeHHas QYHKIHS, JOorapupMHUecKas
(byHKIMSA, TpUTOHOMETpUYecKne (QYyHKIMU, oOpaTHble QYHKIINH,
YMEHHE CTPOWTHh TpapuKd WU3YYCHHBIX (YHKIUN, WCIOIB30BaATH
rpaduKu TIpH M3yYCHUU MPOIECCOB U 3aBUCUMOCTEH, MPHU PEIICHUU
Bamad U3 OPYruX Y4eOHBIX MPEIMETOB M 3aJad U3 PEATbHOU JKU3HH,
BBEIpAXKATh GOPMYJIaMU 3aBUCHUMOCTH MEXIy BETHUYNHAMU;

YMCThH OIICPpUPOBATHL IMMOHATHUAMU: TOXICCTBCHHOC
npeo6pa30BaHHe, YpaBHCHHUE, HCPABCHCTBO, CHUCTEMa ypaBHeHI/Iﬁ 51

TOXICCTBO,

HCPAaBCHCTB, PABHOCHJIIBHOCTDL ypaBHeHI/II‘/'I, HCPAaBCHCTB M CHCTCM,

[pallMOHAJIbHBIE, UpPpALMOHAJbHBIC, IIOKA3aTEIIbHBIC, CTEIEHHBIE,
lorapugmuyeckue, TPUrOHOMETPUYECKUE YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI; YMETh pEIIaTh YPABHEHWS, HEPAaBEHCTBA M CHCTEMBI C
[IOMOILBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUS, HEPABECHCTBA U
CUCTEMBI C IIapAMETPOM; IIPUMEHSTh YPAaBHEHMs, HEPABEHCTBA, HX|
CUCTEMBI JUIsl pELICHUSI MaTEMaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3iIndHbIX
o0J1acTeil HayKH U peabHOM KHU3HH;

yMeTh  CBOOOJHO  ONEpUPOBAThH

MOHATUSIMH:  JBU)KCHHUE,
MapasuieTbHBIN MepeHoC, CHMMETPHS Ha IIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUs, TOM00HBIE (UTYPBI, YMETh
[pacrio3HaBaTh paBHbIE U MOAO0OHBIE (PUTYPHI, B TOM YHCIIE B MIPUPOJE,
MICKYCCTBE, apXUTEKTYpE;

OTHOIICHHWA, HAXOAUTb TI'C€OMCTPUYCCKHUEC BCINYUHBI (I[J'H/IHa, yroja,

YMETH HCHOJB30BATh T'COMCTPUYCCKUC

[I011a/1b, 00bEM) MIPH PELISHUH 33/a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
1 U3 PEAIbHOM KU3HU

[KOMMYHHKAIIUOHHBIX pEeIICHUN
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[KOTHUTUBHBIX, KOMMYHUKATUBHLIX U OpraHU3allMOHHBIX
3ajad ¢ coOirofeHueM TpeOOBaHMIA

TEXHUKU OE30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus,

3PrOHOMMKH,

[IPABOBBIX M TUYECKUX HOPM, HOPM MH(POPMALMOHHOM

MPCANPUHUMATCIIBLCKY O

NesITeIbHOCTD B
podecCuoHAIBHON chepe,
MCII0JIb30BaTh 3HaHUSI 1o
(UHAHCOBOW  TPaMOTHOCTH B
[Pa3IMYHBIX KU3HECHHBIX|
CUTYyaIHsx

OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh Ha MOPAJIHHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;
BKJIaJa

OCO3HaHUE  JINYHOTO B  IIOCTPOCHHE
yCTOHYUBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POAUTEISIM H
(W) JpyruM 4ieHaM CEMbH, CO3JaHUI0 CEMbHM Ha
OCHOBE OCO3HAaHHOT'O MPHUHATUSA IIEHHOCTEW CEMEWHOM
PKU3HU B COOTBETCTBHUH C TPAaIULUsAIMU HapoaoB Poccuu;
OBnaneHne pEryJsTUBHBIMU
IICHCTBUSAMMU:

a) CaMOOpraHu3anus:

YHUBCPCAIIbHBIMU

- CaMOCTOSITEJIbBHO OCYIIECTBIISITh IMO3HABATEIbHYIO
NesITeNbHOCTh,  BBIABIATH MPOOJIEMBI, CTaBUTh U
hopmMyupoBaTh CcOOCTBEHHBIE 3a/1auun B
00pazoBaTeNbHOM  JEATEIBHOCTH M JKU3HEHHBIX
CUTYaIusX;

- CaMOCTOSITEIbHO  COCTABJISATh  TUIAH  PEIICHHS]
MpoOJeMbl ¢ y4eTOM  HUMEIOLIUXCS  PECYpPCOB,

COOCTBEHHBIX BO3MOKHOCTEH H HpeﬂHOHTCHHﬁ;
- 1aBaTb OIICHKY HOBBIM CUTYAaIllUAM;

0C30IMacHOCTH;

- BIIQJICTh HABBIKAMU DPACMO3HABAHUS U  3allUTHI

nH(pOpManuu, uH()OpMaITMOHHON 0€30MacHOCTH

ITUYHOCTH
OK 03  IlmanupoBarb  ©|B 00macTy 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHS: - YMEThb OIEPUPOBAThH MOHSATUSMU: PAllMOHATBHBIC, HPPALMOHAIBHEIE,
[pEa30BHIBATH coOCTBEHHOE[-- C(POPMUPOBAHHOCTh HPABCTBEHHOTO  CO3HAHWSL[TOKA3aTeIbHbIC, CTENICHHBIE, JIOTApU(DMUICCKUE, TPUTOHOMETPUUICCKUE
podeccnoHaIbHOE HUPTHYECKOTO TIOBEICHUS; YPaBHCHHSI 1 HEPABCHCTBA, UX CHCTEMBI,
ITUIHOCTHO® pa3BUTHE,- CIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TPHUHUMATB- YMETh OIEPHPOBATh IOHATHSAMH: MHOTOTPDAHHUK, CCUCHUE

MHOTOTPaHHHKA, Ky0, Mapajuie/enuie]1, Mpu3Ma, nupamMmusia, Gpurypa u
[IOBEPXHOCTh BpAICHHS, IMJIMHID, KOHYC, Miap, cdepa, CCUeHHs
Gburypsl BpallleHHs, IUIOCKOCTh, Kacaromascs cdepbl, HUIAHAPA,
KOHyCa, IUIONIa[ b IOBEPXHOCTH IMHPAMHUJIBI,
[WIMHIpA, IUIOmanas  chepsl,

napajuienenuneaa, MUpaMuibl,

IIpHU3MbI, KOHYCA,

o0beM  KyOa,
IUIMH/Ipa, KOHYca, IIapa;

YMCHUC I/I306pa)KaTB MHOT'OI'PpaHHUKH W IMOBCPXHOCTH BpalICHUSA, HUX

IIPSIMOYTOJIBHOTO
IIPU3MBI,
CEYCHMSI OT PYKH, C TOMOLIBI0 YEPTEKHBIX HMHCTPYMEHTOB H
DIICKTPOHHBIX  CPENCTB;
[IPOCTPAHCTBE; YMETh PACIIO3HABATH IIPABUJIBHBIE MHOTOIPAHHUKY;

YMETb  OIEpUPOBATH IPSAMOYTOJIbHAsE ~ CUCTEMA|

KOOPAWHATHI KOOpAWHATHL

YMEThb pacCiio3HaBaThb CUMMCTPUTIO B

- IIOHATHUAMM:

KOOpJIMHAT, TOYKH, BEKTOp, BEKTOpA,
CKAJIIPHOE MPOU3BEJECHUE, YTOJ MEXKIY BEKTOpaMH, CyMMa BEKTOPOB,
[MPOM3BEICHUE BEKTOpA HA YHUCIIO; HAXOJUTh C IMOMOIIBIO0 MU3YYCHHBIX
(hbopMysT KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHUE MEXIY IBYMs

TOYKaMH
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CIOCOOCTBOBaTh  ()OPMUPOBAHHIO U IPOSBICHUIO
[IMPOKOM SPYIHLMK B pa3HbBIX 00JacTAX 3HaHUM,
[IOCTOSIHHO TIIOBBIIaTh CBOM 0OOpa3oBaTeNbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MICIIOJIb30BAaTh  IIPUEMBl  pequIeKCUu Uil OLIEHKH
CUTYyalllu{, BBIOOpA BEPHOT'O PEILCHMS;

- YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh
[PELLIEHNUS 110 UX CHWIKEHUIO;

B) SMOLMOHAJIBHBIM ~ MHTEUIEKT,  IpeaIoJiararolini
c(hOpPMUPOBAHHOCTD:

BHYTPECHHEH MOTHMBALMM, BKJIOYAIOIIEH CTPEMIIEHHE K
ITOCTH>KEHUIO LEIU u ycHexy, ONTUMHU3M,
MHULMATUBHOCTb, YMEHHME JE€HCTBOBaTb, HCXOAsS U3
CBOMX BO3MOKHOCTEH;

- SMIIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IIOHUMATh
OMOLIMOHAJIIBHOE COCTOSIHUE APYTUX, YUUTBIBATH €T0 IPU
OCYIIECTBIICHMH  KOMMYHHKAIIUH, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKNBAHUIO;

- COLMaJbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH
BHICTPAaUBAaTh  OTHOLIEHUS €  JPYTMMH  JIIOJIbBMH,
3a00TUTHCS, MNPOSBIATE HMHTEPEC U paspelarb
KOH(JINKTHI

OK 04 O dexTruBHO
B3aMOJIeliCTBOBaTh U paboTaTh B
KOJIJICKTHBE U KOMaHJIe

COTOBHOCTH K CAMOPA3BUTHIO, CaMOCTOATEIBHOCTH MU
CaMOOIIPEEIIEHUIO;

-OBJIaJICHWE HaBBIKAMH  y4eOHO-HCCIIECOBATEIHCKOM,
[MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

OBilaiecHUE  YHHBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
EHCTBUSAMMU:

0) coBMeCTHas JesITeIbHOCTh:

- IOHUMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM
1 MHAUBHUIYaJIbHON paboThI,

- YMEThb OIIEpUPOBATH MOHATUAMM: CIIYYaWHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITUS; YMETh BBIUUCISTH)
BEPOSITHOCTh C HMCIIOJIb30BaHWEM TpapUUeCKUX METOIOB; MPUMEHSITH,
(hOpMyJTBI CIIOKEHUST U YMHOXXCHHSI BEPOSITHOCTEH, KOMOMHATOPHBIC
(bakTel W GOpMyJIBI TIPU PEIICHUH 3a7ad;, OICHWBATH BEPOSTHOCTH
[peaTbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYalHBIMH BEJIUYHMHAMU;
YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OONBIINX YHCET B
[IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJIHO ONEpPUPOBATh TOHATHUSMHU: CTENEHb C IEIbIM
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COBMECTHOU

MMPpUHHUMATDH eiaun ACATCIIbHOCTH,
OpraHU30BbIBATb U KOOPAUHUPOBATH IEUCTBUS IO €€
JTOCTHIKCHUIO: COCTAaBIISITh IJ1aH JIeHCTBUH,
[pacrpeesiiTh POJIM € YYETOM MHEHHH YYaCTHUKOB
00CYKIaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAWMHHUPOBATL W BBIIIOJHATH pa60Ty B YCJIOBHUAX

pEabHOTO, BHUPTYaJIbHOTO H  KOMOWHHMPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIISTh MMO3UTHBHOE CTPAaTEeTUYECKOe
[MOBEJICHUEC B PA3JIMYHBIX CHUTYyalUsiX, MPOSBIISTH

TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHUBHBIM.

OBrnaneHue YHUBEPCATHLHBIMH PETYJISITUBHBIMU
IEHCTBUSAMMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHUMATh MOTHBBI U apTyMEHTBI APYTUX JIOJCH Mpu
aHaJIM3€e PE3yJIbTaTOB JIEATEIbHOCTH;

- IIpU3HaBaThb CBOE IPAaBO M MPaBO IPYrHX IIOJCH HA
OIOKU;

- pa3BUBaTh CIOCOOHOCTh TOHMMATh MHpP C TO3HUIUY

NPyroro 4yeaoBeKa

[0OKa3aTejaeM, KOpPEHb  HATypaJbHOW  CTENEHH, CTENEHb  C

[pallMOHATPHBIM  [IOKa3aTeleM, CTEeNeHb C  JICWCTBUTEIHHBIM
(BEIIECTBEHHBIM) TIOKa3aTeleM, JIOTapu(M YHUCla, CHHYC, KOCHHYC U
TAHT€HC MPOU3BOIBHOTO YUCIIA;

- yMETh CBOOOJHO ONEpUPOBATh MOHATUAMHU: Tpaduk (YHKIUH,
oOpatHass (yHKIUSA, KOMIO3WUIUS (PYHKIUH, JIMHEHHAs QyHKINS,
KBaJpaTuyHasi (QyHKUMs, cTereHHas (YHKIMS C LENbIM [OKa3aTeseM,
TPUTOHOMETPUYECKHE (PYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
(byHKIMU, ToKa3aTelbHas u Jiorapudmudeckas (yHKUUU; YMETb
CTpOUTHh TpaduKu (YHKIHHA, BHINOIHATH MPEoOpa3oBaHus TpadUKOB
b yHKITUI;

- YMETh UCIIOJIb30BaTh rpaduku GYHKIUN ISl U3YYEHUS TPOLIECCOB U
3aBHCUMOCTEH MPH PEeIIeHUH 337a4d U3 JAPYTHX y4eOHBIX MPEIMETOB U
U3 peallbHOM JKM3HH; BBIpaXaTb (QOpMyJaMU 3aBHUCUMOCTH MEXKITY
BEJIMUYMHAMU;

CBOOOJIHO  OIEPUPOBATh byHKIIUY,
MEePUOANYHOCTD (PYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIUH, MOHOTOHHOCTD
GyHKIMU, OSKCTpeMyM  (DyHKINH,
BHaYeHUsT (QYHKIMU HA TPOMEXYTKE; YMETh MTPOBOJIUTH HCCIIEOBAHUE
byHKIIH;

- YMEThb WCIOJb30BaTh CBOWCTBA W TpaduKu (YHKIUN A pelIeHUs

INOHATUAMMU: YCTHOCTH

HanOoOJbIllIeE W HAWMEHBIIIEE

ypaBHEHHH, HEepaBeHCTB M 3ajady C IapamMeTpamu; H300pakaTb Ha

KOOpI[I/IHaTHOI\/’I IIIIOCKOCTH MHOXKECTBa peH_IeHI/Iﬁ ypaBHeHHfI,
HCPABCHCTB U UX CUCTCM
OK 05 OCYH.[CCTBJIHTB YCTHYIO nB 001acTH 3CTETHYECKOr0 BOCITUTAHUS: - YMCTb OICPUPOBATHL TIOHATUAMU: CPEIOHEC apI/I(I)MeTI/I‘{eCKOC,

IMMCbMCHHYIO KOMMYHHKAIIUIO HA|

roCyJ1apCTBEHHOM SI3BIKE
Poccuiickoi denepanuu C
YIETOM 0COOEHHOCTEH
COLIMATILHOTO W KYJBTYpPHOTO
KOHTCKCTa

- 9CTCTUYCCKOC OTHOIIICHHUEC K MI/Ipy, BKJIFOYas SCTGTI/IKy
6BITa, Haquoro U TCXHUYCCKOI'O TBOp‘-IeCTBa, cnopTa,
Tpyaa U 0OIIECTBEHHBIX OTHOIIEHUH;

CHOCOOHOCTD

BOCIIpUHUMATh  Pa3JIMYHBIC  BUJbI
MCKYCCTBA, TpaAUullUKM W TBOPYECTBO CBOCTO U APYTIHUX
[HapOJ0B, Oomy1aThb BOBHCﬁCTBHC

MCKYCCTBA,

OMOIIMOHAJIIbHOC

MearaHa, HauOoJIbIlIee U HAMMEHBIIIee 3HaYeHUs, pa3Max, JUCTIEPCHS,
CTaHJApTHOE OTKJIOHEHHE YMCIOBOTO HabOpa; yMEHUE W3BIIEKATH,
MHTEPIPEeTUPOBaTh MH(POpPMAILIMIO, MPEACTaBICHHYI0 B TabmuIax, Hal
muarpammax, rpaukax, OTpaskarollyio CBOMCTBA peallbHbIX MPOLIECCOB
1 SIBJICHUH; NPEICTaBIATh HMH(OPMAIMIO C TOMOIIbIO TaONUIl U
uarpamMM; MCCIEA0BAaTh CTATUCTHUECKHUE IAaHHBIE, B TOM YHCIE C
[IpUMEHEHHEM TpapUUECKUX METOI0B U FIEKTPOHHBIX CPEJICTB;
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- YOeXXIEHHOCTh B 3HAYUMOCTU [UIi JIMYHOCTH U
00IIIeCTBA OTEYECTBEHHOTO W MHPOBOTO HCKYCCTBA,
PTHUYECKUX KyJNbTYPHBIX TpaJULUA U HApOAHOIO
TBOPYECTBA;

TOTOBHOCTL K CaMOBBIPpAXXCHHUIO B Pa3HbIX BHAAX

YMCTb ONCpUPOBATH TMOHATHAMHU: TOYKaA, MOpAMasa, I[IJIOCKOCTb,

[IPOCTPAHCTBO, JABYTPAHHBIM YIroJl, CKpELIMBAIOIIUECS IPsMBIE,

[1apaJuICIbHOCTh U NEPIEHAUKYIISIPHOCTD IPSIMBIX U IJIOCKOCTEH, YOl
MEXKIy NPAMBIMU, YTOJ MEXKIY MHPSIMOM M INIOCKOCTBIO, YTOJ MEXIY)|
[JIOCKOCTSIMU, PACCTOSIHUE OT TOUYKH J10 IUIOCKOCTH, PACCTOSTHUE MEXKY)|

MCKYyCCTBa, CTpeMIICHUE TPOSIBIIATH Ka4eCTBAIPSIMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSIMU;

TBOPYECKOMN JINYHOCTH; - YMETh HCIIOJIb30BaTh IPH PEIICHHH 3a7ad H3y4YeHHbIC (aKThl U

OByaficHHe YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMHU[TEOPEMBI IUIAHUMETPUHM, yMEHHE OIICHWBaTh pa3Mepbl OOBEKTOB

NeCTBUSIMU: OKPY’KaIoIIero MUpa

a) oOIeHue:

- OCYIIECTBIIATH KOMMYHHUKAIIUU BO BCEX cepax KU3HH,

- pacro3HaBaTh HEBepOaTbHBIC CPEJICTBA OOIICHUSA,

[MOHMMATh 3HAYCHUE COITMAILHBIX 3HAKOB, PACIIO3HABATH

[PEINOChIIKA KOH(UIMKTHBIX CUTYyallMid M CMSr4arthb

KOH(JIMKTHI,

- Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOUKY 3PCHHUS C

MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 06 IIposiBiIATh TpakIaHCKO-- OCO3HAHHE O0YYAIOIUMUCS POCCUNCKON TPAKIAHCKOW- yMETh  OIEPUPOBATH  IMOHATHSIMH: TPSIMOYTOJIbHAS  CHCTEMA
[aTPUOTHICCKYIO MTO3UIIUIO, [ ICHTUIHOCTH; KOOpJIWHAT, KOOPJIWHATHI TOYKH, BEKTOp, KOOPJHMHATHI BEKTOPA,
JICMOHCTPHPOBATh  OCO3HAHHOE- IIEJICHANPABICHHOE PAa3BUTHE BHYTPECHHEH MO3UIMH|CKAIIPHOE MPOW3BEIACHHE, YTOI MEXKIy BEKTOPAMHU, CyMMa BEKTOPOB,
[oBe/IeHNE Ha OCHOBEIUYHOCTH  Ha  OCHOBE  JIyXOBHO-HPaBCTBEHHBIX[IPOU3BEIECHHE BEKTOpPA HA YHUCIIO; HAXOIUTh C MOMOIIBIO M3YYEHHBIX
TPaIULIMOHHBIX [eHHocTeld  HapomoB  Poccuiickoit — ®Denepanuu,(hopMyn KOOPAUHATHI CEPEAMHBI OTPE3KA, PACCTOSHUE MEXKAY IABYMSI
00IIIeUeTIOBEYECKUX IIEHHOCTEH, BUCTOPUYECKUX W HAIIMOHAIBHO-KYJIBTYPHBIX TPaTUIHILTOUKaAMH;
TOM quclne c ydeToM[pOpMHUpPOBAaHUE  CHCTEMBbl  3HAUYUMBIX  [IEHHOCTHO--YMETb BBIOMpATh MOIXOISIIMA HW3YYEHHBIH METOHA IJIS pelIeHHS
rapMOHH3AIUN CMBICTIOBBIX YCTaHOBOK, AHTUKOPPYINIIMOHHOTORAIauM, PACIO3HABaTh MaTeMaTH4eckhe (akThl U MaTeMaTHYeCKHe
MEKHAIIMOHATBHBIX HUMHPOBO33pEHUS,  TPABOCO3HAHHS,  OIKOJOTHUSCKOMMOJEIM B TPHUPOJIHBIX W OOISCTBECHHBIX SBJICHHIX, B HCKYCCTBE;
MEXPEITUTHO3HBIX ~ OTHOIICHUU [KYJIbTYpPbl, CIIOCOOHOCTH CTaBHTh II€TH W CTPOUTHyMEHHUE IMPUBOJUTH MIPHUMEPHI MATEMATHICCKUX OTKPHITHIA POCCHICKON
[IPUMCHSTH CTaHJIAPTHIPKU3HCHHBIE TUIAHBI, 1 MUPOBOIM MaTeMaTHYECKOM HAYKH.
QHTHKOPPYIIIHOHHOTO B yacTu rpaKJaHCKOTO BOCITUTAHUS: - YMETh OIepPUPOBATH IMOHATHAMH: CIYYaWHBIA ONBIT M CIIyYaillHOC]
[MOBEICHUS - OCO3HAHHE CBOMUX KOHCTUTYLMOHHBIX TIpaB H|COOBITHE, BEPOSTHOCTh CIYyYalHOTO COOBITHS; YMETh BBIUUCISTH

00s13aHHOCTEH, YBaKEHHE 3aKOHA U TIPABOIIOPSIIKA; BEPOSITHOCTh C HCIOJIB30BAaHUEM TpaUUECKUX METOJIOB; MPUMEHSTH

- NPUHATHE TPaTUIIMOHHBIX HAI[MOHAJILHBIX,|(DOPMYIIBI CIOXKEHHS M YMHOXKEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE
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00111€4eTIOBEYECKIX T'YMaHUCTUYECKHUX u
[IEMOKPATUYECKUX LIECHHOCTEM;

- TOTOBHOCTb IIPOTHUBOCTOSITh UJEOJIOTUH IKCTPEMHU3MA,
HAI[MOHATN3Ma, KceHo()OoOWH, AMCKPUMUHAIUU  TI0
COLMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAJIbHBIM
[IPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYI JEATEIbHOCTh B
MHTEpecax TIpakJaHCKOro OOIIecTBa, ydacTBOBaTh B
CaMOYIIpaBJICHUU B o0uieo0pa3oBaTeabHOM
OpraHu3alKy U JETCKO-FOHOIIECKUX OPraHU3alusX;

- YMEHHME B3aUMOJECHCTBOBATH C  COLMAJIbHBIMU
MHCTUTYTaMH B COOTBETCTBHH C WX (YHKIUIMU U
HA3HAYCHHUEM;

- TOTOBHOCTh K TYMAaHUTapHOW U BOJIOHTEPCKOM
e TEeIbHOCTH;

[MaTPUOTHYECKOTO BOCIIUTAHUS:

- cOpMHUPOBAHHOCTH  POCCHUHCKOM  Tpa)kIaHCKOMH
MICHTUYHOCTH, NaTPUOTHU3MA, YBAXEHUS K CBOEMY)|
Hapoay, YyBCTBa OTBETCTBEHHOCTH Iiepen PoauHoMH,
FOpJIOCTH 3a CBOM Kpaid, cBOKO PoauHy, CBOU S3BIK U
KYJIbTYpY, MPONLIOE u HacTosuiee,
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

- LEHHOCTHOE€ OTHOLIEHWE K TIOCYyAapCTBEHHBIM
CUMBOJIAM, UCTOPUYECKOMY M IPUPOAHOMY HACIEIUIO,
[MaMSATHUKAM, TpaguLUSIM HapoJ0B Poccun,
nocTkeHnsIM Poccum B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPY/IIE;

- ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIY)KEHHUIO |
Ramute OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CYb0Y;
OCBOCHHBIC 00YUYaIOIIMMHUCIMEKITPEIMETHBIC TIOHATHS 1
VHUBEpCalIbHbIe y4eOHbIe IeHCTBUS (peryIsTUBHBIC,

(bakTel 1 GOpMyJBl MPH PEHICHWH 3a]ad; OLCHHUBATh BEPOSATHOCTH
[peabHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMH BEIMYMHAMU;
[YMEHHE TPUBOJIUTH MPHUMEPHI MPOSBICHHUS 3aKOHA OOJBIIUX YHCEN B
[IPUPOAHBIX U OOLIECTBEHHBIX SBJIECHUAX

IIO3HABATCIBbHBIC, KOMMYHI/IKaTI/IBHLIC);
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- CIIOCOOHOCTh MX HCIOJIB30BAHHUS B IO3HABATEILHOU M

COL[I/IaJIBHOﬁ IMPAKTHUKE, T'OTOBHOCTB K

CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO
y4eOHOW  JESITeNbHOCTH, OpraHu3aluu  y4eOHOTro
COTpYAHMYECTBA C TMEJAArOTMUYECKUMHU PAOOTHUKAMHU W
CBEPCTHUKAMH, K  Yy4acTHuIO B MIOCTPOEHUHU
MHIMBUAYATbHONH 00pa30BaTeIbHON TPACKTOPUY;

- OBJIa/IeHUE HaBbIKaMH y4eOHO-HCCIIeI0BATENbCKOM,

HpOGKTHOﬁ 1 COIMaIbHOMN JACATCIIBHOCTH

OK 07 CopeiicTBOBaTH|
COXPaHEHUIO OKpPY’KaroIlen
Cpensl, pecypcocOepexeHHIo,
[IPUMEHSTh 3HaHUS 00
M3MEHCHHH KJIMMATa, MPHHIHUIIB]
OEpEIKITMBOTO IPOM3BOJICTBA, -
bdhexkTuBHO  NmelcTBOBaThH B

‘-IpG?;BI:I‘IElﬁHBIX CUTyalusx

- HE IMPpUHHUMATDH HCfICTBHSI, IMPUHOCAIINC BpECh
OKPYKaIOILEH Cpee;

- YMETh IIPOTHO3UPOBATH HeOJIaronpUsITHbIE
DKOJIOTMUECKHUE  MOCIEACTBUS  MHPEeIIPUHUMAEMBbIX

NeiiCTBHI, IPeIOTBpALATh UX;

pacIIUpUTh OMNBIT JIEATEIBHOCTH 3KOJOTHYECKON
HAPaBJICHHOCTH;

- pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJEMBI C Y4EeTOM
aHaJIn3a UMEIOLINXCS MaTepuaibHbIX u
HeMaTepraIbHBIX PECYpPCOB;

- OCYIIECTBJIAThH LIE€JICHANPABICHHBIH IMOUCK IEPEHOCa
CPEACTB M CIIOCOOOB JEHCTBHS B MPOPECCHOHATBHYIO
cpeny;

YMETh TEPEHOCUTH 3HAHUS B II03HABATEIbHYIO H
[PAKTUYECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH;

OOCHUBAThL HIACH C

npenajaratb HOBBIE MPOEKTHI,
[MO3UIIMK HOBU3HBI, OPUTHHAIBLHOCTH, TPAKTHYCCKOM]
3HAYUMOCTH,

JlaBaTb  OLIEHKY

KOPPEKTHUBBI B ACATCIIBHOCTb, OLCHNBATE COOTBETCTBUC

HOBBIM CUTyallusM, BHOCHUTDH

[PE3YJIbLTATOB LICIISIM

- YMETh OIEpPUPOBATh MOHATUSAMH: (YHKIHUS, HENpPEpbIBHAS (PYHKLN,

MPOM3BOJIHAS, IE€PBOOOpa3Hasi, OINpPEICIICHHBI HMHTErpall; yMETh
byHKIMH,
CIIpaBOYHBIE MaTEpHalbl, HCCIEIOBATh B MPOCTEHIIMX CIy4asx
(YyHKIIMM HA MOHOTOHHOCTb, HAXOJWUTh HAaWOOJbIINE U HAUMEHBIIHE
byHkmii;  cTpouth  rpadukH

HMCIIOJIb30BAHUECM allllapaTra

HaXOIUTh IMPONU3BOAHLIC OJICMCHTAPHBIX HCIIOJIb3YA

3HAYCHUS MHOI'OYICHOB  C
MaTE€MaTUYeCKOr0 aHajau3a; IPUMEHATH
[IPOU3BOAHYIO IIPU PELICHUM 3a/1a4 HA JBUKCHUE; pelaTh IPAKTHKO-
OpUEHTUPOBAHHBIE 3a/1a4l Ha HAUOOJIbIINE M HAUMEHbIINE 3HAYCHMUS,
Ha HaXxOKJICHUE ITyTH, CKOPOCTH U YCKOPEHHS;

- YMETh ONEPUPOBATH IOHATUAMM:
NoJO0HBIE  (UTYPHI UCIIOJIB30BaTh OTHOILECHUE

ruIoIaAel MoBepXHOCTEN U 00BEMOB MOAOOHBIX GUTYp IPU PELICHUH

NBIDKEHHWE B TIPOCTPAHCTBE,
B TPOCTPAHCTBE;

Bajady,
YMETh BBIYUCIATH TE€OMETPUUYECKHE BEIMYWHBI (IJIMHA,
[UI0IIa/lb, O0bEM, IUIOMIA b IMOBEPXHOCTH), HCIIONB3YSd HU3yYEHHBIE

yTouI,

(hOpPMYJITBI 1 METOIBI

[1K.1.21crionb30Bath

KOHCTPYKTOPCKYI0, HOPMATHBHO

OCO3HAaHUE  JIMYHOTO
YCTOMYUBOTO OYIyIIEro;

BKJIaJa B IMOCTPOCHUC

- 3alOJIHATH TAOMUILY, KpPaTKO (PUKCUPYS COAEp)KaHUE MPOYUTAHHOTO
TeKCTa UM JOTOHSAS MH(OPMAIIUIO B TaOIHIIE;
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—TEXHUYECKYIO
[MPOU3BOJACTBEHHO-
TEXHOJIOTMYECKYIO

ITOKYMEHTAIIHIO 110 CBapKe

- CO3/1aBaTh KapTUHKY, Ta0nHIly, rpaduKu, TUarpaMMel;
- IPEJICTABIATH PE3YIbTAThl BHIIOJTHEHHONW IPOSKTHOM paboThI.
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2. CTpyKTypa H coaepxkaHue o0ueodpa3oBaTeIbHOM IUCHUILIMHBI

2.1. O0beM AMCUMIIMHBI U BUAbI Y4eOHOH padoThl

Bun yue0Hoi1 padoThI Oovem 6
yacax

O0bem 00pa3oBaTe/IbHON MPOrPaMMBbI JUCHUIIIMHBI 336

B T.Y.

OcHoBHOE coep:KaHue 274

BT. U..

TEOPETHUECKOE 00yUeHUE 216

MPAKTUYECKHUE 3aHITHS 58

IIpogeccnoHAIBHO-OPUEHTHPOBAHHOE COIepPKaHHe 56

(conep:kaHue NPUKJIATHOTO MOAYJISI)

BT. U..

TEOPETHYECKOE 00yUEeHUE

MPAKTUYECKUE 3aHATHS 56

IIpome:xkyTouHasi aTTecTanus (IK3aMeH) 6
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2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TN CIATIIUHBI

Conep:xanue y4yeOHOro Marepuasia (0CHOBHOE M PO(ecCHOHATILHO-

HaumenoBanme pa3jaesioB . Oo0bem dopmMupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON
U TeM 4acosB KOMIIeTCHIIUH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4

OcHoBHOe coep:kaHue

Paznen 1. IloBTOopeHue 20

Kypca MAaTeMaTHKHU

OCHOBHOM IIKOJIbI

Tema 1.1 Coneprxkanue yueOHOro Marepuana

ens u 3a1a4y¥ | bazoBple 3HAaHMS W yMEHUS 110 MaTeéMaTUKe B MpPo(ecCHOHAIbHOH U B

MaTeMaTUKU IIPH | IOBCEAHEBHOMN AESITEIBbHOCTH.

OCBOCHMH CHELHATBHOCTH | KoMOMHUpPOBaHHOE 3aHsTHE 2

Tema 1.2 Copepxanue yueOHOro MaTepuana

Yucna wu  BbruMcaeHus. | JlelcTBUS HAJ MOJOKHUTEILHBIMUA U OTPUIATEILHBIMU YHCIIaMU, OOBIKHOBEHHBIMH U

Beipakenus U | JECSITUUHBIMU JPOOSMHU.

npeobpazoBaHus JleiicTBus co cTeneHsaMu, (OpMyJIbl COKPAIIEHHOTO YMHOKEHHS. 2 OK-01, OK-02,
Komb6unupoBaHHoe 3aHsATHE OK-03, OK-04,

Tema 1.3. IIpojeccnonaibHO-OPHEHTUPOBAHHOE coaepkaHue (conep:xanue OK-05, OK-06,

['eomeTpus HA TUIOCKOCTH | HPHKJIAHOTO MOLYJIs1) OK-07
Busl mitockux GuUryp v ux miomaib. IK.1.2
[TpakTHKO-OpHEHTHPOBAHHBIE 331a4U B Kypce T€OMETPUHU Ha TNIOCKOCTH 2
[TpakTrueckoe 3aHsATHE

Tema 1.4 Coneprxanue yueOHOro MaTepuaa

IIponenrtneie Beruucienus | [IpocTeie MpoLeHTHl, pa3Hble CIOCO0bI UX BhIYUCACHUS. CI0KHbIE TPOLICHTHI
IIpakTHueckoe 3aHsATHE 4

Tema 1.5 Copneprxanue yueOHOro MaTepuaa

VYpaBuenus u HepaBeHCcTBa | JIuHelHbIe, KBaipaTHbIE, APOOHO-IUHEIHbIE YPaBHEHUS U HEPAaBEHCTBA
[TpakTrueckoe 3aHsATHE 2
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Tema 1.6
CucreMbl ypaBHEHHH H

Copneprkanue yueOHOTO MaTepralia

CriocoObl perieHus: cucTeM JUHEHHBIX ypaBHeHUH. [Tonarus: marpuna 2x2 u 3x3,

HEPABECHCTB onpeaenutens Marpuipl. Mertog I'aycca. CucTeMbl HENTMHEHHBIX YpaBHEHUM. 6
CucreMbl HEpaBEHCTB
KomOunmnpoBaHHoe 3aHsATHE
Tema 1.7 Cogneprkanue ydeOHOro MaTepuasa
BxoxHO# KOHTPOIBL Boruncnienuss u npeoOpa3oBaHMs. YpaBHEHMsI M HepaBeHCTBa. I'eomeTpusi Ha
IJIOCKOCTH 2
Konrtponbnas padora
Paznen 2 Ilpsimbie u 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Cogepxanue yueOHOro MaTepuana
OcHoBHbIE noustus | [Ipeamer crepeomerpun. OCHOBHbIE MOHATUS (TOYKa, MpsiMasl, IUIOCKOCTD,
CTEPEOMETPHHN. npoctpancTtBo).  OcCHOBHbIE — akCMOMBI  cTepeomerpuu.  Ilepecekarommecs, 2
Pacnonoxenue npsMBIX M | mapajuleNbHbe W CKpelIMBaloIuecs mpsimble. [Ipu3Hak ©u  CBOWCTBO
IJIOCKOCTEH CKpeluBaroImuxcs npsaMbix. OCHOBHbIE IPOCTPAHCTBEHHBIE (DUTYPHI.
KomOunmpoBaHHoe 3aHsATHE
Tema 2.2. Coneprxanue yueOHOro MaTepuasa
IapannensHocTh npsMBIX, | [lapamnensHbie mpsimas U 1wiockocts. Ompenenenue. [lpusnak. CsoiictBa (c OK-01, OK-03,
npsAMOM M IUIOCKOCTH, | mOKa3arenbcTBOM). [lapamtenshbie miaockoctu. Onpenenenue. [Ipusnak. CBoiicTBa OK-04, OK-07
IIJIOCKOCTEMN (c nokazatenbcTBOM). TeTpasap u ero snemeHThl. [lapannenenunen u  ero K 1.2
aseMeHThl. CBOICTBA IPOTUBOIOJIOKHBIX IPAHEN U IUAroHajiey napaienenumea. 6
ITocTtpoeHue ceuenuii. Pemenue 3amau.
KomOuHmMpoBaHHoe 3aHsATHE
Tema 2.3. Coneprkanne yueOHOT0o MaTeprana
[leprieH UKy ISIPHOCTD [lepnienpukynsipupie npsmble. [lapamienbHble mpsMble, NEpHEHAUKYISIPHBbIE K
HPSIMBIX, IPSIMON U wiockocTd.  [lpu3HaK  MepneHAMKYJISPHOCTH  HpSAMOA M IJIOCKOCTH.
IUIOCKOCTH, IJIOCKOCTEH JHoxka3zatenbctBo. [lepnenaukynsp v HakjaoHHas. [lepneHAUKYIsSpHBIE MIOCKOCTH.
[Tpu3Hak nepneHuKyISpHOCTU IUIOCKOCTEN. JloKa3aTenbCTBO.
Paccrostnus B mpocTpaHcTBe 2

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 2.4. Coneprkanue yaeOHOT0 MaTepuasa
Teopema 0 Tpex Teopema o Tpex neprneHaukyispax. JlokazarenbCTBO. YTojl MEKIy NPSMOW U
TCpHCHANKYIApax IUIOCKOCTBIO. YTOJI MEXAY TIOCKOCTSIMU 4
KomOuHupoBanHoe 3aHsTue
Tema 2.5. IIpodeccnonabHO-OPUEHTHPOBAHHOE coepKaHue (conepxanme
[TapannenbHele, MPUKJIATHOTO0 MO/YJIf)
NEePIECHIUKYIISPHBIC, AkcuoMbl  crepeoMeTpud. llepneHANKYISIpHOCT, HPSMOW U IUIOCKOCTH,
CKPELIMBAIOIIUECS NPSAMBIE | MapalIeIbHOCTh JIBYyX MPSIMBIX, MepPHEHIUKYIISIPHBIX MJIOCKOCTH, 4
MEPIECHANKYISPHOCTD IJIOCKOCTEN
IIpakTHueckoe 3aHsaTHe
Tewma 2.6. Cogepxanue yueOHOro MaTepuana
Pemenwue 3anay. IlpsMelie u | PacnionoxkeHne mpsMbIX U IUIOCKOCTEH B mpocTpaHcTBe. [lepneHIuKyIspHOCTh U
IJIOCKOCTH B | MapaJjIeIbHOCTh MPSAMBIX U MIIOcKocTel. CKpeluBaronpecs npsmbie
MIPOCTPAHCTBE Kontposnbnas pabota 2
Paznen 3. Koopaunatsl u 16
BEKTOPbI
Tewma 3.1 Cogepxanue yueOHOro MaTepuana OK-02, OK-03,
JlexapToBBl KOOpAUHATHL B | JlekapTOBBl KOOPAWHATHI B MpocTpaHCTBe. lIpocTeimue 3amadu B KOOPJAMHATAX. OK-04, OK-07
npoctpaHcTBe. Paccrosgnue | PaccrosHue MexIy IByMs TOYKaMH, KOOPIMHATHI CEPETUHBI OTPE3Ka MK 1.2.
MEXIYy JBYyMSI TOYKaMH. 4

Koopaunatsl CepEeaUHBI

oTpe3Ka

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 3.2

BekTopsl B IpOCTpaHCTBE.
Yroim MexIy BEKTOpaMHU.
CkasiipHOE NPOU3BEICHUE

Copneprkanue yueOHOTO MaTepralia

Bexrtopel B mpoctpaHcTBe. CIlI0)KEHHE W BBIYUTAHHE BEKTOPOB. YMHOMKEHUE
BeKTOpa Ha yucio. KoMmnanapHeie BeKTopbl. CKalsIpHOE NPOU3BEAECHUE BEKTOPOB.
PasnoxxeHue BekTopa 1o TpeM HEKOMILIaHApHBIM BekTopaMm. KoopanHatel BekTopa,

BEKTOPOB CKaJISIPHOE NIPOU3BEACHHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAMH, YIroOjl 6
MEXAY IPSIMOM U IIIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMHU. Y PaBHEHUE IIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPeACTUTENS 2X2
Komb6unupoBanHoe 3ansatue
Tema 3.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (conpep:kanue
[IpakTuko- NPHUKJIATHOI0 MOIYJIA)
opueHTHpOBaHHbIE 3aJauM | KoopanHaTHas MI0CKOCTh. BbruncineHue paccTossHUM M IJIOLaAeld Ha IUIOCKOCTH.
Ha KoopauHaTHOM | KonnuecTBEeHHbIE pacyeThl 4
IJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tewma 3.4 Coneprxkanue yueOHOro Matepuana
Pewenne 3a1a4. | JlekapToBBI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. ClokeHue u
KoopaunaTs! 1 BEKTOpHI BbIUNTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KomiuiaHapHble BEKTODBI.
CkangpHOoe  Ipou3BEACHHE BEKTOpPOB. PasnmoxeHue BekTopa 1O  TpeM
HEKOMIUIaHapHBIM BekTopaMm. [Ipocreiimmue 3amaum B koopauHaTtax. KoopauHatsl
BEKTOPA, PACCTOSIHUE MEXKAY TOUKaMH, KOOPAUHATHI CEPEAUHBI OTPE3Ka, CKAIIPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX, YIOJ MEXIYy BEKTOpaMH, Yroyl MEXIy 2
IPSIMOM U TNIOCKOCTBIO, YTOJI MEXKAY TUIOCKOCTSIMU
KonTponbnas pabota
Paznen 4. OcCHOBBI 40
TPHUTOHOMETPHH.
Tpuronomerpuuyeckue OK-01, OK-02,
dyHkuH OK-03, OK-04,
Tema 4.1 CopepxaHue y4eOHOTO MaTepuala OK-05, OK-06,
Tpuronomerpuueckue Pannannas mepa yrma. [IoBopoT TOYKM BOKpyr Hadaya KoopauHatr. OnpeneneHue OK-07
(YHKIMU TPOM3BOJBHOIO | CHHYCA, KOCHHYyCa, TAHT'€HCAa M KOTAaHTeHCa. 3HAKW CHHyCa, KOCHHYCa, TAHT'€HCa U 4 IIK 1.2.

yria, uynicia. Pagnannas u
rpajycHas Mepa yria

KOTAHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTb MCKAY CUHYCOM, KOCUMHYCOM, TAHI'CHCOM
N KOTAHI'CHCOM OJJTHOTI'O U TOI'O KC yTJIa

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOXJIECTBA.

DopMyIIbl IPUBEICHUS

Copneprkanue yueOHOTO MaTepralia

Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHI€HC U KOTAHI'€HC YTJIOB 01
- o.. DOpMyIBIIPUBEACHUS

KomOuHupoBanHoe 3aHstue

Tema 4.3

CuHyC, KOCHUHYC, TaHI€HC
CYMMBl M Pa3HOCTH [BYyX
YTJIOB

Cunyc 51 KOCHHYC
JIBOMHOTO yria. ®opmyiibl
IIOJIOBUHHOTO yIJIa

Copepxanue yueOHOro Marepuaa

CyMmma u pa3zHoCcTh cuHycoB. CyMMa M Pa3HOCTb KOCHHYCOB. CHMHYC M KOCHUHYC
nBoitHoro yria. @®opmynsl  mojoBHHHOTO yria. [IpeoOpa3oBaHus cymMMBbl
TPUTOHOMETPUUYECKUX (YHKIMHA B TPOM3BEACHUE M MPOU3BEACHUS B CYMMY.
BripaxxeHne TpPUTOHOMETPHYECKMX (DYHKUMI dYepe3 TaHINeHC MOJOBUHHOTO
aprymeHnra. [IpeobpazoBanus npoCTEHIINX TPUTOHOMETPUUECKHUX BbIPAKEHUM

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.4 Cogepxanue yueOHOro MaTepuana

@yHKIMU, HX CBOMCTBA. | OOMAcTh ONpECNCHUsI ¥ MHOXKECTBO 3HaueHui (QyHKiuil. YETHOCTh, HEUYETHOCTS,
CrniocoOsl 3aJjaHus | IepuoIMYHOCTh (QyHKIMKA. CriocoObI 3ajanus QyHKIUN

GyHxuuit KoMOMHUPOBAHHOE 3aHATHE

Tema 4.5 Coneprxkanue yueOHOro Matepuana

Tpuronomerpuueckue OO6nacte ompeneneHrus ¥ MHOKECTBO 3HAYEHHH TPUTOHOMETPUUYECKUX (DYHKIUH.

(GyHKLIMH, MX CBOWMCTBAa U
rpaduxu

YéTHOCTh, HEYETHOCTD, NEPUOJUYHOCTh TPUTOHOMETpUYecKuX ¢yHkuuil. CBoiicTBa
u rpadukn QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 Coneprkanue yueOHOro MaTepuana

[Ipeo6paszoBanue Cixatue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUYECKUX (PYHKIHH.

rpadukoB [Tpeobpa3oBanue rpa)uKOB TPUTOHOMETPUUECKUX (PYHKITHI

TPUTOHOMETPUIECKHUX [TpakTHueckoe 3aHsATHE

byHKIHI

Tema 4.7 IIpojeccrnonaIbHO-OPHEHTUPOBAHHOE coaep:kaHue (conep:xanue
Onucanue NPHUKJIATHOT0 MOIYJIS)

MIPOU3BOJACTBEHHBIX Hcnonp30BaHne CBONCTB TPUTOHOMETPUYECKUX (PYHKIHUH B NpOodhecCHOHATBHBIX

IPOLIECCOB C  IOMOIIBIO
rpadukoB QyHKINN

3aja4ax

[IpakTHueckoe 3aHsATHE
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Tema 4.8 Coneprkanue yaeOHOT0 MaTepuasa
OO6parHsble Ob6parHble Tpuronomerpuyeckue GyHkmuu. Mx cBoiicTBa u rpaguxu
TPUTOHOMETPUYECKHE
Komb6unupoBanHoe 3ansatue
byHKIIUN
Tema 4.9 Coneprkanue yueOHOro MaTepuasa
Tpuronomerpuyeckue VYpaBHeHHE cOS X = a. YpaBHEHHUE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHCHHUA U HECPAaBCHCTBA

PenieHne TpUTOHOMETPUYECKMX YPaBHEHMI OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKHE YPABHEHMsI, CBOIALIMECS K KBagpaTHBIM, peLIacMble
Pa30KEHUEM Ha MHOKUTEIIU, OJJHOPOHBIE.

IIpocreiiine TPUrOHOMETPUUECKUE HEPABEHCTBA

Komb6unupoBaHHOE 3aHATHE.

Tema 4.10 Copepxanue yueOHOro MaTepuala

Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN
TPUTOHOMETPHUYECKHUX KomMmOuHupoBanHoe 3aHsTHe

YpaBHEHUU

Tema 4.11 Coneprkanue yueOHOro MaTepuana

Pemenue 3a2/1a4.0CHOBEI

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAXKEHHUI. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPAaBHEHHMH W HEPAaBEHCTB B TOM YHCJE C MCHOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pYHKLHUH.

byHKIIUN KonTponbnas pabota

Paspnean S.

KoMmuiekcHblIe ynciia

Tewma 5.1 Coneprkanue yueOHOro MaTepuana

KommniekcHrie umcia

[TonsiTne koMmIuiekcHOro 4yucia. CoNpsKEHHbIE KOMIUIEKCHBIE UHMCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uuciaa. Popma 3amucu  KOMIUIEKCHOIO — 4Hcia
(reomeTpuyeckas, TPUTOHOMETpHUUECKas, anreOpandeckas). ApupmeTHuecKue
JENCTBUS C KOMIIJIEKCHBIMH YMCIIaMU

KoMmOuHMpoBaHHOE 3aHSTHE
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Tema 5.2 Coneprkanue yaeOHOT0 MaTepuasa
[Ipumenenne BeimonHenue  pacyeToB ¢ MOMOLIBKO  KOMIUIEKCHBIX — uucen. [Ipumepst
KOMIUIEKCHBIX UHCEIl MCIIOJIb30BaHUsI KOMIUIEKCHBIX YMCEl 4
[TpakTrueckoe 3aHsATHE
Paznen 6. IlpousBoaHasn 40
bynkuumn, ee
NpUMeHeHHe
Tema 6.1 Copneprkanue yueOHOro MaTepuasa
Ilonatne  nmpou3BOAHOMN. | OnpeneneHne YNUCIOBON IMOCIIEI0BATEIBHOCTH U CIIOco0b! ee 3amanus. CpoiicTBa
@opMynsl M IpaBWIIa | YHCIOBBIX TOCIeqoBaTeNbHOCTEH. OrmpeneneHue mpenena Mociael0BaTeIbHOCTH.
g depeHIIpPOBaHUS Brerancnenue  mpepenoB  mocienoBarenbHocTed.  [Ipemen  QyHKOuM - Ha 2
6eckoneunoctu. Ilpenen pynkuuu B Touke. [Ipupaienue aprymenta. [lpupaiienue
¢yHkuu. 3anayd, MNOpPUBOJALIME K MOHATHIO MNpPOM3BOAHOH. OrmpeneneHue
MPOU3BOTHONU. ATOPUTM OTHICKaHHS MPOU3BOIHOMN
KombOunnpoBanHoe 3aHsaTue
Tema 6.2 Coneprxkanue yueOHOro Matepuana OK-01, OK-02,
[IpousBonHbIe cymmel, | @opmyiel quddepenuposanus. [Ipasuna muddepenunpoBanus 6 OK-03, OK-04,
pa3sHOCTH  Ipou3BeIeHUsA, | KoMOMHHPOBAaHHOE 3aHSATHE OK-05, OK-06,
YacTHOTO OK-07
Tema 6.3 Copepxanue yueOHOT0O MaTepuana K 1.2.
[TponsBoHbIE Onpenenenue cinoxHoi QyHKuuM. [Ipon3BogHass TPUTOHOMETPUUYECKUX (DYHKIIHH.
TPUTOHOMETPUUYECKHX [Tpou3BoiHas CIOXKHON (PYHKIIUU
¢ynkumii.  IlpousBonHas | KoMOMHMPOBAHHOE 3aHATHE 6
CIIOKHOU (QPYyHKIIUU
Tewma 6.4 Coneprkanue yueOHOro MaTepuana
Tonstne O | Mousitne HempepsiBHOW (yHKIMu. CBoiicTBa HempepsiBHOW (yHKImU. CBsi3b
HETIPEPHIBHOCTH (DYHKITHH. 2

Merton HHTCPBAJIOB

MEXJly HEMpephIBHOCTHIO U U] depeHupyeMocThio GyHKIUU B TOUKE. AJITOPUTM
pellleHns] HEPaBEHCTB METO/I0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.5
['eomeTpuyeckmit u

Coneprkanne yueOHOTo MaTepuana

['eomeTpryeckuii CMBICIT NPOU3BOAHOW (YHKIMU — YIJIOBON Kod(dduuueHt
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bu3nIecKui CMBICIT | KacaTelbHOW K Tpaduky (yHKIUM B TOUYKE. YpaBHEHHE KacaTelbHOW K rpaduky
MIPOU3BOTHON GYHKIUN. AJTOPUTM COCTaBJICHHS YPaBHEHHS KacaTelbHOW K TpaduKy (QYHKIIHH
y=f(x)
KomOuHupoBanHoe 3aHsTue
Tema 6.6 Coneprkanue yueOHOro MaTepuasa
Ouznyeckuit cMbIcH | Ou3nyeckuil (MeXaHUYEeCKHil) CMBICI IPOU3BOJHOM — MI'HOBEHHAsh CKOPOCTh B
MIPOU3BOAHOM B | MOMEHT BpeMeHH t: v =S’ (t)
podhecCuoHaTBHBIX [TpakTHdeckoe 3aHsATHE
3aa4ax
Tema 6.7 Coneprkanue yueOHOro MaTepuana

MOHOTOHHOCTh (PYHKIIMH.
Touku sxcTpemyma

Bospacranne w yObiBaHMe (DYHKIMH, COOTBETCTBHE BO3pAacTaHUs W yObIBaHUS
byHkuM 3HaKy npou3BoAHOW. [loHATHE TPOM3BOAHON BBICHIETO MOPSIKA,
COOTBETCTBHUE 3HaKa BTOPOW MPOU3BOIHON BBIMYKIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM M MHUHUMYM. [IoHSTHE acMMNTOTHI, CIOCOOBI HUX
onpezeneHusi. AJITOPUTM HccaenoBaHusl (QYHKIUU U MOCTPOECHHs ee Tpaduka ¢
MOMOIIBIO TPOU3BOTHOMU. J[poOHO-TMHEHAs PyHKIUS

KomOuHupoBanHoe 3aHsTHe

Tema 6.8
HccnenoBanue QyHKIMA 1
HOCTPOEHHE TpapUKOB

Coneprkanue yueOHOro MaTepuana

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE I'PaUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HaubGombpiee u

Cogepxanue yueOHOTO MaTepuana

HAaUMEHBIIIEE 3Ha4yeHMs | Haxoxxaenne HauOONBINEr0 W HAMMEHBINETO 3HA4YeHHH (YHKIHM, MOCTPOCHUE

byHKIMHA rpa)uKoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHYeCcKOro aHajanu3a
KomMmOuHHupoBaHHOE 3aHsTHE

Tema 6.10 IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE coJepKaHue (compep:kanue

Haxoxnenue NMPHUKJIATHOT0 MOIYJIA)

ONTUMAJIBHOI'O pE3ysbTara
C IOMOIIBIO IPOU3BOJIHOMN
B IMIPAKTUYCCKHUX 3aJjadax

Haumensbiiee n HauOoIbIee 3HAUCHUE (I)yHKI_II/II/I

IIpakTHueckoe 3aHsATHE
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Tema 6.11 Coneprxanue yueOHOro MaTepuasa
Pemenne 3a1a4. | @opmyiel U npaBuwia auddepenunpoBanus. VcenenoBanue QyHKIMNA € TOMOIIBIO
IIpousBoanas GpyHkuuH, €€ | mpousBoaHoi. Hanbosbiiee 1 HaMMEHbIIIee 3HAYCHHS (PYHKIIUH 2
pUMEHEHHE KonTponbhas pabora
Pa3znea 7. 46
MHoOrorpaHHuKM M Tesa
BpallleHHs
Tema 7.1 Copepxanne yaeOHOTO MaTepuana
Bepmunsl, pebpa, rpanu | [Tonstre MHOrorpaHHuka. Ero sjgeMeHTHI: BepuIMHBI, pebpa, rpanu. J(@aroHas.
MHOTOTpaHHHKA Ceuenue. Boinykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKH
Komb6unupoBanHoe 3anstue 2
Tema 7.2 Copepxanne yaeOHOTo MaTepuaa
[Ipuszma, ee | [louarue mpusmel. Ee ocHoBaHusi u O0koBbie Tpanu. Beicora mpusmel. [lpsmas u
COCTaBJISIONIME, CEYCHHE. | HaKIOHHAas npusma. [IpaBuibHas npusma. Ee ceuenune
Ilpsvas u  npaBuibHas | KOMOMHUPOBAHHOE 3aHSTHE 2
PV OK-01, OK-02,
Tema 7.3 Copep:xanue yueOHOro MaTepuana 0K-03. OK-04
[Tapannenenunen, Ky0. | [Tapamienenumen, CBOMCTBA MPSIMOYTOJBHOTO Mapajiesnenuneaa, kyo. CedeHue OK-0 5’ OK-OG,
Ceuenne Ky0Oa, | kyDOa, mapasuienenurena OI’(-07 '
napasuiesenumneia KomMOuHMpoBaHHOE 3aHsTHE 2 K 1.2
Tema 7.4 Coneprxkanue ydeOHOT0 MaTepuana '
[Mupamuna, ec | [Tupamuga u ee onementsl. Cedyenne nupamuiel. llpaBunpHas nupaMupja.
COCTaBJIAIOLIME, CEYEHHE. | YceueHHas mupaMuaa
lpaBunbHas ~ MUPaMHUAA. | KoMOGUHMPOBAHHOE 3aHSATHE 2
VYcedeHHas nupamMuia
Tema 7.5 Coneprxanne yd4eOHOT0 MaTepurana
BoxoBas u nosHas | [Tmomaae 60KOBOM M MOTHOW MOBEPXHOCTH MPU3MBI, THPAMUIBI
MOBEPXHOCTh npu3Mbl, | KoOMOMHIpPOBAaHHOE 3aHSATHE 2
MUPAMU/TBI
Tema 7.6 Coneprxanue yueOHOro MaTepuasa
Cummerpus B KyOe, | CUMMeTpUsl OTHOCHUTEIBHO TOYKH, MPSIMOM, MiIockoctd. Cummerpusi B KyoOe,
napajuleJenunese, napajuiefienunesie, npusme, nupamuie 2
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npusMe, Nupamue

KomOunnpoBanHoe 3aHsATHE

Tema 7.7
[Ipumepel cumMmeTpuii B

IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/iep:kaHue (conep:xaHue
NPHUKJIATHOTO MOIYJIsI)

npodeccuun CumMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTudeckoe 3aHaTHE
Tema 7.8 Copepxanne yaeOHOT0 MaTepuana
[IpaBubHBIE [TonsiTre npaBuIbHOrO MHOTOrpaHHUKa. CBOMCTBA MPABUIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHHKH, uX | [IpakTHyeckoe 3aHATHE
CBOICTBa
Tema 7.9 Copep:xanue yueOHOro MaTepuana
Hununp, ero | Hwmnnap u ero snementsl. Ceuenne muMHapa (mapajijieIbHOE OCHOBAHUIO M OCH).

cocrapiptrone. CeueHue

PasBepTka nunmuHapa

LHWIMH]Ipa KomOunupoBanHoe 3aHsTHE
Tema 7.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJiep;KaHue (conepxkanue
Konyc, €ro | NPMKJIAAHOT0 MOIYJIs1)

cocrapisirone. CeueHue
KOHYyca

Konyc u ero »snementsl. CeueHue KoHyca (MapajuielbHOE OCHOBAaHHIO U
MIPOXOJslIee Yepe3 BEPIINHY), KOHUYECKUE ceueHus. Pa3zBepTka KoHyca

[IpakTrueckoe 3aHsATHE

Tema 7.11 Coneprxkanue ydeOHOT0 MaTepurana

Y cedeHHbI KOHYC. | YcedueHHbI KOHYC. Ero oOpasyromas u Beicota. CeueHne yCeueHHOTO KOHyca
Ceuenue YCEYCHHOT0 | KoMOMHHPOBAHHOE 3aHSATHE

KOHyca

Tema 7.12 Coneprxanne ydeOHOT0 MaTepuana

[ap u chepa, ux ceueHus

[Tap u cdepa. B3aumuoe pacnosnoxkenue cdepbl u miockoctu. CedeHue Imiapa,
cdepbl

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 7.13

ITouarue o6 o0BeMe Tena.
OTtHolIEHHE 00BEMOB
MMOJOOHBIX TEI

Copepxanne yueOHOTO MaTepuana

ITonatue 06 obwveme Tenma. OObeM Kyba M HPSAMOYTOJBHOIO MapajulesenuIesaa.
O6bem mnpusmbl u  IwMHApa. OTHOmIEHHE O00BEMOB  MOJOOHBIX  Tedl.
['eomeTpruecknii CMBICI ONPEEIUTENS 3-TO OPsIIKa

KomOunupoBanHoe 3aHsTHE
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Tema 7.14 Coneprxanne yuyeOHOT0 MaTeprana
Obbembl M MUIOWAIM | OGpeMbl IMpaMubl U KoHyca. O6beM wapa. ILIoma 0BepXHOCTeN Tel 2
MOBEPXHOCTEH Te
Komb6unupoBanHoe 3ansrue
Tema 7.15 Copepxanne yaeOHOT0 MaTepuana
KombOunanuu KoMOuHanmu reoMeTpruaecKkux Tel
MHOIOTPaHHMKOB M Tel | [IpakTHYeCKOE 3aHATHE 4
BpallleHus
Tema 7.16 Coneprxkanue ydeOHOT0 MaTepurasia
['eomeTpuyeckue Hcnonb3oBaHne KOMOMHAIMKA MHOTOTPAHHUKOB M TeJ BpPALICHUS B IPAKTHKO-
KOMOMHAIMY HA IPAKTUKE | OPHEHTHPOBAHHBIX 3aadax
[IpakTrueckoe 3aHsATHE 4
Tema 7.17 Copepxanne yaeOHOT0 MaTepuana
Pemenue 3a1a4. | OOBEMBI ¥ IJIONIAIN IOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BpAIlCHUS
Mmuororpanauku U Tena | KonrpouabsHas padora 2
BpallleHus
Paznea 8. 14
IlepBooGpa3nasn
bynkuum, ee
npuMeHeHHe OK-01, OK-02,
Tema 8.1 Coneprxanue yueOHOro MaTepuasa OK-03, OK-04,
[TepBooOpasHast GyHKUUM. | 3aa4a O BOCCTAHOBJICHMH 3aKOHA JBHIKCHHUS 10 H3BECTHOM CKOpOCTH. [loHsTHE OK-05, OK-06,
[TpaBuna HaxXOXJIeHUd | uHTerpupoBanus. O3HAKOMIICHHE C TIOHSITHEM HHTErpajia U TMepBOOOpa3sHOM s OK-07
epBOOOPA3HBIX ¢bynkuun y=f(x). Pemenue 3amau Ha cBsI3b MEPBOOOPA3HONW M €€ MPOU3BOAHOM, I[IK 1.2
BBIYMCIICHHE TEPBOOOpa3sHON st jgaHHOM ¢yHKumu. Tabmuma dopmyn ams
HAXOXXJCHHS NIEPBOOOpa3HbIX. M3ydeHne nmpaBuiia BEIMUCICHHS IEPBOOOPA3HOI 2

KomOunupoBanHoe 3aHsaTHE
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Tema 8.2
[lnomane KpUBOIMHEUHOU

Tpareuu. ®opmyia

Copneprkanue yueOHOTO MaTepralia

3ajaun, NPUBOISIIME K TOHSTHIO ONPEAEIEHHOIO MHTErpajia — O BBIUMCICHUU
IJIOMIAAM  KPUBOJMHEWHOW Tpamemuu, O IepeMelleHuu Touku. [loHsTue

Herorona — JleiiGuuna ONPENENEHHOTO  MHTErpaa. ['eomerpuueckuii #u  (QU3MUECKUI  CMBICT
onpeneneHHoro uuTerpaita. opmyna Herotona— JleiiOuuia 2
Kom0uHMpoBaHHOE 3aHsATHE
Tema 8.3 Copneprkanue yueOHOro MaTepuasa
Heonpenenennpiii u | [lonsiTe HEeonpeneIEeHHOTO HHTErpaia
ONpeeIeHHbIA HHTErpajibl | KoMOMHUPOBaHHOE 3aHATHE 2
Tewma 8.4 Coneprxkanue yueOHOro Matepuana
ITonsiTue 00 | 'eoMeTprYeCKHii CMBICIT ONPEICIIEHHOTO HHTErpaa
OTpe/IcICHHOM HHTerpane | KomOMHUPOBaHHOE 3aHATHE 2
KaK IUTOIIA U
KPUBOJIMHEHHOM Tparnenuu
Tema 8.5 IIpodeccrnonabHO-OPUEHTHPOBAHHOE cojepxkaHue (comepxanue
OrnpenenieHHbI  MHTErpaji | MPUKJIATHOTO0 MOKYJIA)
B JKU3HU I'eomeTpuyeckuit cMbicn  onpeaeneHHoro wuHrterpana. ®opmyna Heroortona -
JleitOHuna.
Pemenue 3a1au Ha npuMeHeHNE UHTETpalla sl BBIUMCICHUS GU3NYECKUX BEIIMYUH
¥ TUIOMIaen 4
[IpakTuueckoe 3aHsTHE
Tema 8.6 Coneprxanue yueOHOro MaTepuasa
Pemenne 3anad. | [IepBooGpasHas ¢pyukiuu. [IpaBuia HaxoxaeHus neppoodpasHbix. Ee npumenenue
ITepBoobOpasnas ¢Qynxuumu, | Konrponsuas pabora 2
ee MpUMEHEeHue
Paznen 9. 18
Crenenu U KOpPHH.
Crenennasi pyHkuus OK-01, OK-02,
Tema 9.1 CopepxaHue yaeOHOTO MaTepHralia OK-03, OK-04,
Crenennas ¢yHkuus, ee | [loHaTHe KOpHS N-Oi CTENEHU M3 JEHCTBHTENBHOTO unciaa. OyHknmu y = Vx ux OK-05, OK-07
CBOMCTBA cBoiicTBa u rpaduku. CBolcTBa KOPHS N-Oi CTENEHU
Komb6unupoBanHoe 3aHsATHE 4
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Tema 9.2 Coneprkanue yueOHOro MaTepuasia

[IpeobpazoBanue [IpeobpazoBanne HPpaLMOHATIBHBIX BBIPAKEHHIH

BBIPDAKEHUHN € KOPHAMH N- | KOMOMHUPOBAHHOE 3aHSATHE 4

Ol CTeTICHU

Tema 9.3 Coneprkanue yueOHOro MaTepuasa

CponictBa  crenenu ¢ | [loHsATHE CTeNeHU ¢ JTHOOBIM pallMOHAIBHBIM TOKa3areneM. CteneHHble (yHKIHH,

palnoHaIbHbIM U | UX CBOMCTBA U rpauKu

NEUCTBUTEIILHBIM KomOuHupoBanHoe 3anstue 2

IIOKa3aTeNsIMH

Tema 9.4 Cogepxanue yaeOHOT0O MaTepuaa

Pewenne PaBHOCWIBHOCTP MppaMOHAIBHBIX YPAaBHEHMM M HEpaBeHCTB. Meroasl HX

UPpaLMOHATIBHBIX pewieHus. Pemenue nppanoHalbHBIX YPAaBHEHUI U HEPAaBEHCTB

YPaBHEHMI U HEPABEHCTB | KoMOMHUPOBAHHOE 3aHATHE 6

Tema 9.5 Copneprxanue yueOHOro MaTepuaia

Crenenu u KopHH. | Onpenenenue creneHHol QyHkuuu. Vcnosib30BaHuE €€ CBOMCTB NpU pELIEHUU

Crenennas QyHKIHS YpaBHEHUH U HEPABEHCTB 2
KonrponbHas pabora

Pasznen 10. 18

IlokazaTeabHas

byHkuus

Tema 10.1 Coneprxanue yueOHOro MaTepuasa

ITokasarenpHas QyHkiusd, | CTeneHb ¢ NPOU3BOJBHBIM  JCHCTBUTENBHBIM  MOKasareneMm. OnpenencHue

€€ CBOMCTBA noka3aTreiabHON (yHKIMH, ee CBOHCTBA M rpaduK. 3HAKOMCTBO C INPUMEHEHUEM
nokazaTesbHOU (yHKIMH. Pelmenne moka3zaTtenbHbIX ypaBHEHUH (PYHKIIMOHAIBHO- OK-01, OK-02,
rpad)MYeCcKUM METOIOM 4 OK-03, OK-04,
KomOuHMpoBaHHOE 3aHATHE OK-05, OK-07

Tema 10.2 Copneprxanue yueOHOro MaTepuaa

Pemienne mnoxasaTenbHbIX | PenieHne moka3aTeNbHBIX YPaBHEHUH METOJOM YpaBHUBAaHHUS IOKa3aTesei,

YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJICHUS HOBOW NepeMeHHOH, (QYHKIMOHATBHO-TPAPUUECKUM METO/IOM.
Pemenue nokasarenpHbIX HEPABEHCTB 8

[IpakTHueckoe 3aHsaTHE

Tema 10.3

Coneprkanne yueOHOTo MaTepuana
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CucremMbl TOKa3aTelIbHBIX

Pemienue cucrem nokasaTeabHbIX YPaBHEHHI

ypaBHEHHI KombOunupoBanHoe 3aHstue 4
Tema 10.4 CopepxaHue y4eOHOTO MaTepralia
Pemenune 3a1a4. | Pemenue mokaszaTenbHBIX YpaBHEHUM METOJOM YypaBHHUBAHUS IOKazaTeled u
[TokazaTenbHas GyHKLMS | METOJOM BBEJCHHUS HOBOM IMEPEMEHHOMN. PelieHne moka3arebHbIX HEPAaBEHCTB
Kontponbhas pabota 2
Pazgen 11. Jlorapu¢gmsl. 30
Jlorapupmuueckasn
byHkuus
Tema 11.1 Cogepxanue yueOHOro MaTepuana
Jlorapudm yucia. | Jlorapubwm uncna. JlecITUUHBIN U HATypalIbHbBIN JIOTapr(pMBbL, YHCIIO €
JecaTuanbIii 1 | KoMOMHMpOBaHHOE 3aHATHE
HATYpaJIbHBIN JorapudMsl, 4
YHCIIO €
Tema 11.2 Coneprkanue yueOHOro MaTepuana
CpoiictBa  norapugmos. | CBoiicTBa siorapudmon. Orneparius JorapuGMUpOBaHHSL.
Omneparmst KombOunnpoBanHoe 3aHsaTue 6
norapruMUpOBaHHUS OK-01, OK-02,
Tema 11.3 Copepxanue yueOHOT0O MaTepuana OK-03, OK-04,
Jlorapugmuueckas Jlorapugmuueckas QyHKIUS U €e CBOHCTBA OK-05, OK-07
(GyHK1MA, €€ CBOMCTBA KoMOMHUPOBAHHOE 3aHATHE 4 K 1.2
Tema 11.4 Coneprkanue yueOHOT0 MaTepuana
Pemenne [lonstne norapudmuueckoro ypaBHeHus. Omnepanus NOTEHIMpoBaHHA. Tpu
JOrapuPMIIECKHX OCHOBHBIX METOJA pEeIIeHHs JIOrapu(MUUECKUX YpaBHEHHH: (DYyHKIMOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpaduueckuii, METOX MOTEHIMPOBAHHS, METOJ BBEICHHS HOBOH MEpPEMEHHOI.
Jlorapugmuueckue HepaBeHCTBA 8
KomOunmpoBanHoe 3aHsATHE
Tema 11.5 CogepxaHue yaeOHOTO MaTepralia
Cucremsl ANTOPUTM pENIeHHs] CUCTEMBbl ypaBHEHHWH. PaBHOCHMIIBHOCTH JOTapH(pMHUYECKHIX
JOTapUPMHIECKIX YpaBHEHHIA U HEPABEHCTB
ypaBHEHUU KomMmOuHMpoBaHHOE 3aHsTHE 2
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Tema 11.6
Jlorapu¢msl B HpupoAe H

IIpodeccnonabHO-OPHEHTHPOBAHHOE
NMPHUKJIATHOT0 MOTYJIA)

cojiep:kaHHe (conep:kanue

TEXHUKE [lpumenenune norapudma. Jlorapupmuueckas cnupans B npupoge. Ee
MaTeMaTHYeCKHEe CBOMCTBA 4
[TpakTiueckoe 3aHsATHE
Tema 11.7 Cogneprkanue ydeOHOro MaTepuasa
Pemmenue 3agay. | Jlorapudpmuueckas  ¢ynkuusa.  Pemenuwe — mpoctedmmx  siorapuMu4ecKux
Jlorapu¢mst. yYpaBHEHHH 2
Jlorapudmuueckas Konrtponbnas padora
byHKIUS
Paznesn 12. 10
MmnoskecTBa. JJIEMEHTBI
Teopuu rpagos
Tema 12.1 Cogepxanue yueOHOro MaTrepuana
MHoxecTBa [Tonsitue Mmuoxectsa. [lonmuoxkecTBO. Oniepauy ¢ MHOKECTBAMHU
KomMmOuHupoBanHoe 3aHsTue 2
Tema 12.2 IIpodeccnonanbHO-OpUEHTHPOBAHHOE coJep:KkaHue (conepxanue
Omnepanuy ¢ MHOXKECTBAaMH | MPHUKJIATHOT0 MOIY.JIs1)
Omnepanuu ¢ MHOXKeCTBaMH. PelieHue npukiIaaHbIxX 3a1a4y
[IpakTuueckoe 3aHsTHE 2
Tema 12.3 Coneprkanue yueOHOro MaTepuana
I'padsr [Tonsitue rpada. Cesi3Hbli rpad, AepeBo, HUKI Ipad Ha MIIOCKOCTH
[TpakTnyeckas pabora 4
Tema 12.4 Coneprxanue yueOHOro MaTepuasa
Pemenune 3amad. | Onepanuu ¢ MHOXecTBamH. OmNMCaHWE pealbHbIX CUTyalluid € ITOMOIIBIO
MmuosxectBa, I'padbl u ux | MmHOkecTB. [IprMeHeHne rpadoB K pEIICHHIO 3a1a4
IPUMEHEHNE Konrponbuas pabora 2
Paspnen 13. DiaeMeHTHI 26 OK-01, OK-02,
KOMOMHATOPUKH, OK-03, OK-04,
CTATUCTUKH W TeOpHH OK-05, OK-07
BEPOATHOCTEH K 1.2
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Tema 13.1 Coneprkanue yaeOHOT0 MaTepuasa
OcHoBHbIE noHsTHs | [lepecTaHOBKH, pa3MEIIEHUs], COUETaHUS.
KOMOWHATOPHUKH
Kom0OuHMpoBaHHOE 3aHATHE.
Tema 13.2 Copneprkanue yueOHOro MaTepuasa
CobbiTHeE, BEpPOATHOCTL | COBMECTHBIE U HECOBMECTHBIE COOBITHUA. TeopeMbl O BEPOSTHOCTH CyMMBbI

coObiTust. CroxeHue H
YMHOKEHHUE BEepOSITHOCTEN

CcOOBITHH. YCI0BHAS BEPOATHOCTD. 3aBUCHMBIE U HE3aBUCHUMBIE COOBITHSL. TeOpeMBI
0 BEPOATHOCTH IIPOU3BEACHUA COOBITHIA.

KomOuHupoBanHoe 3aHstue

Tema 13.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (conepxanue
BepostHOCTB B | IPUKJIAIHOTO MOJY.JIs1)
npohecCuOHaTBHBIX OTHocuTeIbHAsT YaCcTOTa COOBITHS, CBOMCTBO €€ ycTOM4MBOCTH. CTaTUCTHUYECKOE
3a/1auax omnpezeneHue BepossiTHoCcTU. O1eHKa BEPOSTHOCTU COOBITHS

[IpakTuueckoe 3aHsTHE
Tema 13.4 Coneprxkanue yueOHOro MaTepuana

JuckpeTrHas Cily4aiiHas

Bunpl cinyuaiinpix BenunuuH. OnpeneneHue AUCKPETHOM Ciay4yailHOW BEIMYUHBL.

BEIIMYMHA,  3aKOH €€ | 3aKOH pachpelelieHUs] JUCKPETHOW Cly4ailHOW BenuuuHbl. Ee  4mcioBbie
pacnpeneneHus XapaKTePUCTUKU

KomOuHMpoBaHHOE 3aHATHE
Tewma 13.5 Coneprkanue yueOHOro MaTepuana

3amauyn  MareMaTH4ecKOou

Bapuanuonnsiii  psa. Ilomuron uactor u  ructorpamMma. (CraTHCTHYECKHE

CTaTUCTHUKHU XapPaKTCPUCTHKHU pAa Ha6J'IIOI[aeMI>IX JaHHBIX
KomOunmnpoBaHHoe 3aHsATHE
Tema 13.6 IIpojeccnonaIbLHO-OPHEHTUPOBAHHOE coaepxaHue (conep:xanue

CocraBienne TabiuI u
TUarpamMm Ha MPaKTHKe

NPHUKJIATHOT0 MOIYJIS)

[TepBuunast 0OpaboTKa CTATUCTUYECKUX JIaHHBIX. | paduueckoe ux mpecTaBieHue.
Haxoxnenve cpeTHIX XapakTEPUCTHK, HAOIIOAAaeMBbIX JaHHBIX

[IpakTHueckoe 3aHsaTHE
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Tema 13.7

Copneprkanue yueOHOTO MaTepralia

Pemenne 3aj1a4. | OneMeHTsl KoMOMHAaTOpuku. CoOBITHE, BEpOSTHOCTH CcoObITHS. ClokeHHe u
DNEeMEHTHI YMHOKECHHUE BEPOATHOCTEN
KOMOMHATOPHKH, KonTponbnas pabota 2
CTaTUCTUKM U TEOPHUH
BEpPOSATHOCTEU
Pa3znen 14. YpaBHeHusi u 24
HEpPaBeHCTBa
Tema 14.1 CopepxaHue yaeOHOTO MaTepralia
PaBHOCWIIBHOCTB PaBHOCMIBHOCTD ypaBHEeHUII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPAaBHEHMH M HEPAaBEHCTB. | pABHOCWIIBHBIX MEPEX0Aax B YpaBHEHUSX M HepaBeHcTBax. OOmme MeToJsl
OOmpe MeTobI pEIEHUsT | pellieHHusT YPaBHEHHM: MEPEX0/ OT PaBEHCTBAa (YHKIMA K PABCHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (YHKUHH, METOJ Pa3jOXKEeHUs HAa MHOXHUTEIH, METOJl BBEICHUS
HOBOH NepeMeHHON, (YyHKLINOHAIbHO-TpauuecKuii MeTox
KomOunmnpoBanHoe 3aHsATHE
Tema 14.2 Coneprkanue yueOHOro MaTepuana
I'padpuueckuit meToz | O0mue MeToIbl pelIeHUs] HEPABEHCTB: MEePEX0/] OT CpaBHEHUS 3HAYCHUN (DyHKIHIA OK-01, OK-02,
perteHus YPAaBHEHMH, | K CpPaBHEHUIO 3HAYCHWH apryMEHTOB [UIS MOHOTOHHBIX (YHKIHHA, METOX OK-03, OK-04,
HEPABEHCTB UHTEpBAJIOB, (yHKIMOHAIbHO-Tpaduueckuit Metos. I'papuueckuii Mmetox pemieHus OK-05, OK-06,
YPaBHEHUI U HEPABEHCTB 2 OK-07
KomOuHmpoBaHHoe 3aHsATHE MK 1.2
Tema 14.3 Coneprkanne yueOHOro MaTepuana
VYpaBHenus u HepaBeHCTBa | OmpeneneHne Moayisa. PackpeiTe Moaynss 1o onpeaenenuto. IIpocreiimme
C MOJyJieM YpaBHEHHs M HEPAaBEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCUIIbHBIX MEPEX0J0B B
OIPECICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM 2
KomOunmpoBanHoe 3aHsATHE
Tema 14.4 Coneprxanue yueOHOro MaTepuasa
VYpaBHeHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ nmapaMerpoM. [Ipocreiinme ypaBHEeHUS U HEPABEHCTBA C TapaMeTPOM
C mapameTpaMu Komb6unupoBanHoe 3aHsaTHe 6

Tewma 14.5
CocraBiieHHEe W penieHue

IIpo¢eccrnona/IbHO-OPHEHTUPOBAHHOE coaepxaHue (conep:kanue

NPHUKJIATHOT0 MOIYJIfA)
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MpoeCCHOHAIBHBIX 3aJ1a4

Penrenue TekcTOBBIX 337124 MPO(ECCHOHATBHOTO CONCPIKAHMSI

C TIOMOILIBIO YPAaBHEHUN [IpakTryeckue 3aHATHS 8
Tema 14.6 Copepxanue yaeOHOT0 MaTrepuaa
Pemenune 3ama4. | OOure MeToAbl pellieHus YpaBHEHUN. YpaBHEHHs] M HEPABEHCTBA C MOAYJIEM U C
VYpaBHEHMsI ¥ HEPABEHCTBA | MapaMeTpaMu

[IpakTuueckoe 3ansaTue 2
IIpomexyTounas arrecTanus (JK3aMeH) 6
Bceero: ‘ 336
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3. Yei0Bus peaan3anuy NporpaMmbl 0011eo0pa3oBaTeIbHO IHCIHMILIAHBI

3.1. Jlna peanuzauMM NPOrpaMMbl JAMCHUIVIMHBI JOJLKHBI OBbITH MPEAYyCMOTPEHbI cieaylolue
cnenuajJbHble MOMEIeHHs

Peanuzanus mporpaMMbl AUCHUILUIMHBI TPEOYyEeT HANUYHS Y9eOHOTO KaOWHETa MaTeMaTHKU.
O6opynoBaHue yueOHOT0O KaOMHETa:

- MOCAJI0YHBIE MECTA M0 KOJIMUYECTBY O0YUAIOIINXCS;

- pabouee MecTO IpernoaBaTers;

- KOMIUIEKT Y4eOHO-HarJIsITHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUICOMATECPHAJIOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- po(heCCHOHATTLHO OPUCHTUPOBAHHBIC 3a/IaHUS,

- MaTepHualIbl FK3aMeHa.

TexHuueckue cpencTsa 00y4eHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTUIIEH3HOHHBIM IIPOrPAMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmannonHoe odecrieueHue 00yueHust
Yueonuku u yueonvie nocoousn

1) ®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit denepanuny.

2) Ilpuka3 Munucrepcta oOpazoBanus 1 Hayku PO ot 17.05.2012 Ne 413 «O06 yrBepxaennu enepaibHOTo
rOCyJJapCTBEHHOT'0 00pa30BaTeIbHOIO CTAaHAAPTA CPEAHETO (TIOJIHOT0) 00IIEro 00pa3oBaHMsD.

3) [lpuka3 MunucrepcTBa obOpasoBanusi U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHWM W3MEHEHUH B
[Tpuka3z MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @enepauuu ot 17.05.2012

No 413 «*“O6 yrtBepkaeHuu (enepanbHOr0 TOCYAAPCTBEHHOTO O0pa3oBaTEIbHOTO CTaHIApTa CPEIHEro
(mosHOTO) 00I1IIETO 00pa30BAHMS . 4) IMucemo JlenapraMeHTa rocy1apcTBEHHON
MOJINTUKKA B cdepe MmoArotoBku padouux kaapoB u JIIO MunucrepctBa oOpa3oBaHus U Hayku PO or
17.03.2015 Ne 06-259«PexkoMeHanuu MO OpraHU3AIMM IOJYYEHUS CpeIHero oOIiero oOpa3oBaHUS B
mpenenaax OCBOSHHMS 00pa3oBaTENbHBIX MPOrpaMM CpeaHero mnpogeccuoHaIbHOro oOpa3oBaHUs Ha 0ase
OCHOBHOT'O 00111er0 00pa30BaHus C

y4eToM TpeOoBaHMH (enepalbHbIX TOCYJapCTBEHHBIX OOpa30BaTEIbHBIX CTAaHAAPTOB U  IOJIy4aeMOil
npodeccun WM CeNUuaIbHOCTH CPEIHEro Mpo(ecCHOHAIBHOT0 00pa3oBaHUs»

5) A.I'' Mopaxosuu ,I1.B.CemenoB MaTtemaruka: Anredpa 1 Hauajga MaTeMaTUYeCKOro aHajau3a,reomeTpus 4.1
yueOHuK (6a30BbIi U yriyOnenHslid yposHu) 10 kinace —M-2022. -462c.

6) A.I'Mopnkosuy,I1.B.CemenoB Maremaruka: Anredpa 1 Hayana MaTeMaTHYECKOro aHAJIN3a,reOMETpHUs 4.2
3aauHuK (0a30BbIil U yriryOneHHsI yposan) 10 kimacec —-M-2022. -342c.

TA.I' Mopakosuy,I1.B.CemenoB Matemaruka: AnreOpa 1 Hadaja MaTeMaTUYeCKOro aHanu3a,reomerpus 4.l
yueOHuK (6a30BbIi U yriyOneHnHslid ypoBHn) 11 knace —M-2022. -462c.

8)A.I' ' Mopaxosuy,I1.B.CemenoB Maremaruka: Anredpa u Hauajga MaTeMaTH4YE€CKOIO aHAJIN3a,r€OMETPUs 4.2
3aauHuK (0a30BbIi U yriryOneHHsI ypoBan) 11 kimacec -M-2022. -261c.

9)A.I'Mopakosuu, W.M.CmupunoBa wu  ap.Maremarunka 10 kjmacc, y4eOHHMK JUId  ydal[uxcs
001eo0pa3oBaTeNbHBIX YupexaeHui ( 6a3oBblil ypoBeHb), M.- 2019.-430c.

10)A .I'Mopakosuy ,MI.M.CmupHOBa u Ap. Marematuka 11 kmacc, yd4eOHUK JUId  yYaIIUXCS
001eo0pa3oBaTeNbHBIX YupekaeHui ( 6a3oBblil ypoBeHb), M.-2019.-416¢.

11) JI.C.Artanacss ,B.®.byryzoB ['eomerpust 10-11( 6a30BbIit 1 mpodmisHb ypoBHH,M.-2019.-255¢.

JonotHUTEILHAS JTUTEPaTypa
1. bawmaxoe M. U. Marematuka: y4eOHUK I CTYH. yUpexaAcHU cpea.npod. odOpasoBaHusi. — M.,
2014.-251c.
2. bawmarxoe M. U. Marematnka. COOpHUK 3a7ad MPOQIILHON HAIPaBICHHOCTH: ydeO.mocobOue Juis
CTYI. YUpexaAeHul cpel. mpod. odpazoBanus. — M., 2014.-220c.
3. bawmarxoe M. HU. Marematnka. 3aJadHuK: yde0.MMOCOOWE JUISI CTYH. YYPSXKICHUH cpea. mpod.
obpazoBanus. — M., 2014.-214c.

42



4. Bawmaxos M. . Marematuka. DJIEKTPOHHBIN y4e0.-METO. KOMIUIEKC U CTYH. YUPEKICHUU CPE]I.
npod. obpazoBanus. — M., 2015.-212c.

5. bawmaxos M. M. Maremaruka (6a30BbIil ypoBeHb). 10 kimacc. — M., 2014.-212c.

6. bawmarxoe M. . Marematuka (6a30Bb1i ypoBeHb). 11 kmacc. — M., 2014.-206c¢.

7. Bawmaxos M. M. Anrebpa n Havana aHainu3sa, reomerpus. 10 kimace. — M., 2013.-201c.

8. bawmaros M. M. Maremartuka (6a30BbIi ypoBeHb). 10 kinacc. COopHuK 3a1a4: yued.mocodne-M.2012.-
259c.

9. Bawmaroe M. M. Maremartuka (6a30BbIif ypoBeHb). 11 knacc. COopHuK 3a1a4: yued.mocodue-M.2012.-
289c.

10. I'yces B. A., I'pucopves C. I'., Heoneuna C. B. MaremaTtnka Uit npodeccuii W cCrenuaibHOCTEH
COLIMAJIbHO-9KOHOMUYECKOTO Mpodmiist: y4eOHUK ISl CTYA. YUPEXKIEeHUM cpel.npod. oOpa3oBaHU. —
M., 2014-414c.
11. bawmarxoe M. . Matemartuka: KH. JUIsl periogaBaTes: metoa.mocooue. — M., 2013-189c¢.
12. bawmaxoe M. U., [[vieanos L. M. Metoaudeckoe mocooue s moarotoBku k EI'D. — M., 2011-162c.
HNuTepHeT-pecypesbl
www. fcior. edu. ru (MapopManroHHbIe, TPEHUPOBOYHBIE U KOHTPOJIHHBIE MATEPUAIIBI).
www. school-collection. edu. ru (Equnas xoiekiun upoBeIX 00pa30oBaTEIbHBIX PECYPCOB).
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHMS 0011e00pPa30BaTeIbHON AU CIIUTIIHHBI

KonTposibu ounenka

pe3yJIbTaTOB

OCBOCHUA

o01reo0pazoBaTeTbHON

UACIUATUINHBI

pPacKphIBAIOTCS 4Yepe3 AUCHUUIUIMHAPHBIE pe3yJbTaThl, HaNpaBleHHbIE Ha (HOPMHUPOBAHHE
o0mmx U MpodeCCHOHATBHBIX KOMIETCHLIUNA MO pa3fenaM M TeMaM COJIep:KaHus y4eOHOTo

MaTcpuajia.

Koa u HauMeHOBaHHe

Paszngen/Tema

Tun oueHoYHBIX

DopMUpPYEMBbIX KOMIIETEH U MepOnpPUATHH
JIMYHOCTHLIE: P 1, Tema 1.1, 1.2, 1.3 IT-o/ct, 1.4, 1.5, 1.6 TectupoBanue
c(hopMUPOBAHHOCTH P2, Temsr 2.1, 2.2,2.3,2.4,2.51I-0/c, 2.6 YcTHBII ompoc
MHUPOBO33PCHUS, P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTeMaTHaecKuii
COOTBETCTBYIOIIETO P 4, Temr1 4.1, 4.2, 43,44, 45,46, 4.7 II-
COBPEMEHHOMY pa3BUTHIO HayKu; | 0/C, 4.8, 4.9, 4.10, 4.11 AHICTAMT
chopmupoBaHHocTh  ocHOB | P 5, Temsr 5.1, 5.2 Ha7mBusyansHas
CaMOpa3BUTHsI u| P6,Temsl 6.1, 6.2, 63,64,65,6.6, 671 | camocroreibnas padora
CaMOBOCIIUTaHMsA, TOTOBHOCTb H | o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Ipencrasnenne
CIIOCOOHOCTb K CAMOCTOSTENBbHOHU, | p 7, Temw1 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 [I- | DPE€3yJIbTaTOB

TBOPYECKOM MW  OTBETCTBEHHOU
JIeATEIILHOCTH,

TOTOBHOCTb M CHOCOOHOCTH

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

IPAKTUYECKUX padoT
3aiuTa TBOPUECKUX

BecTH  gmator ¢ ApyrHMH P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paboT
P9, Temr1 9.1,9.2,9.3,9.49.5 3ammura

JIOAbMH, JOCTUraTb B  HEM
B3aMMOTIOHUMAHHS, HAXOIUTh P 10, TeMel 101, 102, 103, 10.4 WHAUBUYAIbHBIX
06LLIME LEN U COTPY/AHNYATD ISt P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, IPOEKTOB
X JIOCTHIKEHHUS; maspikn | 11.5, 11.6 TI-o/c, 11.7 KonTtposnsHas padbota
COTpyAHHNYECTBA cO P 12, TeMmel 121, 122, 123, 12.4 BaimoHenwne
CBEPCTHUKAMH, § B3pocieiva B | P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 II- YK3aMEHALHOHHBIX
o0Opa3oBaTenpHOM, O0O0IIecTBEHHO | o/c, 13.6 .
MoMe3HO, yueGHO- | P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 - | ~ami
HCCIIEI0BATENILCKOM, IPOEKTHON U olc, 14.6
JIPYTUX BUAAX JEATEIHHOCTH,

NpPUHATHE U peamu3alus
LIEHHOCTEMN 3JI0pPOBOTO u
6e30macHOro 0opasa >KU3HHU;

c(hopMUPOBAHHOCTH
JKOJIOTHYECKOTO MBIILICHUS,
MMOHUMAHUS BIHUSHHUS COIHAILHO-
SKOHOMUYECKHUX IMPOILIECCOB Ha
COCTOSIHUE IIPUPOTHOMN u
COLMAIbLHOU cpensl,
MpUOOpEeTEeHNnEe OIbITa JKOJIOTO-
HaIpaBJIEHHOM JESITeIIbHOCTH.

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

yMEHUE camocrosaTenbHo | P 2, Temsr 2.1, 2.2,2.3,2.4, 2.5 1-0/c, 2.6 Y CTHEII onpoc
ompenensaTs nenu aestenbHoctn u | P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 MareMaTuueckuii
COCTAaBIIATH IJIaHBI P 4, Temn1 4.1, 4.2, 43,44, 45, 4.6, 4.7 II-
JEeATEIBHOCTH;, CaMOCTOsTeNsHO | 0/C, 4.8, 4.9, 4.10, 4.11 JUKTAHT
OCYyIIECTBIATh, KOHTponupoBath | P 5, Temsr 5.1, 5.2 Wuausunyanbnas
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U KOPPEKTUPOBATH JIEATEIbHOCTD;

P 6, Temsr 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7 I1-

caMoCTOsATeNIbHAas paboTa

HCIIOIB30BaTh BCE BO3MOXKHLBIC | 0/C, 6.8, 6.9, 6.10 I1-o/c, 6.11 IIpencrapnenue
peCypChl A ,I[OC];I/I)KCHI/UI P 7, Tembl 71, 72, 73, 74, 75, 76, 7.7 11- pe3ynbTaToB
IIOCTaBICHHBIX HCIICH ni 0/c,7.8,7.9,7.10 IT-o/c, 7.11,7.12, 7.13, IPAKTHUYECKUX PaGoT
peanu3anuu IJIAHOB
ACATEILHOCTH, BHOApaTh 173' §4T7e;fl ;11 6 é2,1;.3, 8.4,8.5,8.6 Ezglopfa TROPTEEEE
I—‘gzgfi‘::fx CHTy;;ii"‘;m“ Pl P9, Temp19.1,9.2,9.3,9.4,9.5 Samura
yMeHH® IPOIYKTHBHO P 10, Temsr 10.1, 10.2, 10.3, 10.4 HH MBIy aITbHBIX
OBMATHCA W B3AMMONCHCTEOBATE P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, HPOEKTOB
B nporecce comectroir | 115, 11.6Tl-o/c, 11.7 KoHTposHas pa6oTa
JIEATENBHOCTH, VUHTHIBATD P12, Temnr 12.1, 12.2, 12.3, 12.4
IIO3UIINU JpyTHux Y4aCTHHUKOB P 13, TeMmel 131, 132, 133, 134, 13.5 I1I- Berrosnenue
JESITENILHOCTH, s>¢ppexruBno | o/c, 13.6 SK3aMCHAlMOHHBIX
pasperath KOHQIHKTHL; P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1- 3a1aHuH
BIIQJICHUC HaBBIKAMHU | o/c. 14.6
MO3HABATEILHOM, y4eOHO-
HCCIIEA0BATENBCKON U MIPOEKTHOMN
JIEeITEIbHOCTH, HaBBIKAMHU
paspernieHus mpooem;
CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEILHOMY TOUCKY
METO/IOB PEIICHHUS MPAKTUUCCKUX
3a/1a4, MPUMEHEHUIO Pa3IUYHBIX
METOAO0B IMO3HAHUS;
TOTOBHOCTb M CIIOCOOHOCTBH K
CaMOCTOSITEILHON
MH(POPMAIIMOHHO-
MMO3HABATENILHON  JEITEIBLHOCTH,
BJIQJICHUE HABBIKAMH TIONYYECHHS
HeoOxoauMoi nH(pOpMaLINH;
yMEeHUe HCIOIL30BaTh
cpenctBa UWHGOPMALMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI
B pereHnn KOTHUTHBHEBIX,
KOMMYHHKATHBHBIX 3
OpraHMU3aIMOHHBIX 3a]1a4;
BIIaJICHUE HaBBIKAMH
MO3HABATENBbHON pedIeKCHN Kak
OCO3HAHHS COBEPIIIAEMBIX
JEUCTBUN U MBICIUTEIIBHBIX
MPOIIECCOB, WX pE3yJbTAaTOB U
OCHOBaHUIA.
IIpenmerHble: P1,6Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
c(hOpMUPOBAHHOCTh P2, Tems: 2.1,2.2,2.3,2.4,2.5 II-o/c, 2.6 Y CTHEII onpoc
npeactaBiernii o ponu u mecte | P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaTeMaTuaeckuii
¢busuku B coBpeMeHHON HayuHoil | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-
KapTUHE MHUpa; moHUManue | 0/c, 4.8, 4.9, 4.10, 4.11 JUKTAHT
busnueckoit cymuoctu | P 5, Temst 5.1, 5.2 WnnpuBunyanbHas
HaOmonaeMblx Bo  BcenenHoi | P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [I- | CaMocTosTeNbHAs paboTa
SIBJICHUI; IOHUMaHUe PO | o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
usuky B opmupoBaHIH | P 7, Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.711- pe3yIbTaToB

Kpyrosopa u (yHKIHMOHAJIbHOU
IPaMOTHOCTH  YeJIOBeKa  Juid

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

MpaKTUYECKUX padoT
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PEHICHUSA NPAKTUYCCKUX 3a/1a4,

BIIQZICHUE
OCHOBOIOJIArat0IUMHU
¢buznuecKuMu MIOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPUAMU; YBEPEHHOE
I10JIb30BAHUE ¢buznyeckoin
TEPMUHOJIOTUEN U CUMBOJIMKOM;
BJIAJICHUE OCHOBHBIMU

MCTOJaMH HAYYHOI'O0 I103HAaHHA,
HCIIOJIb3YEMBIMU B (1)I/ISI/IK6 .

HaOI0IcHUE, OIIMCaHME,
U3MEpEeHHUe, IKCIICPUMEHT;
yMEHUS o0OpabaTbIBaTh
pe3yIbTaThI U3MEpPEHUIA,
OoOHapyXUBaTh 3aBUCHMOCTh
MEXTY bu3nIecKuMu
BEIMYMHAMH, OOBSICHATD

MOJyYCHHBIE  pe3yJbTaThl U
JIeNIaTh BBIBO/IBI,
c(OPMHUPOBAHHOCTh  yMEHUS
pemiats (GU3NYECKUE 33/1a49H;
c(OPMHUPOBAHHOCTh  YMEHUS
MIPUMCHSITh TTOJYYCHHBIC 3HAHUS

TSt 0OBSACHEHHUS yCIIOBUIA
IIPOTEKAHUS ¢busnIecKux
SBJICHUII B TpUpoNe U JUIA
TIPUHATHUS MPAKTUYECKHIX

pelieHuit B IOBCEIHEBHOMU
JKU3HU,

c(OpMHPOBAHHOCTh
COOCTBEHHO MMO3UIUU 13(0)
OTHONIICHHIO K  (hU3HUecKoi
nH(popMaluy, TOJydyaeMol U3
Pa3HbIX UCTOYHUKOB.

7.14,7.15,7.16, 7.17

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

P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temnr 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 I1-
o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

3anmTa TBOPUYECKHUX
pabot

3ammura
WHIMBUTyJTbHBIX
MIPOEKTOB
KoHTtposnbHas pabota
Bremonuenue
JK3aMEHAIMOHHBIX
3aJaHUuN
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