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1. O0mast xapaKkTepuCTHKA padoyeil mporpamMMsl 00111€00pa30BaTeIbLHOM
AUCHUILTHHBI « MaTeMaTHKa»

1.1. Mecto IMCHMIUIMHBI B  CTPYKType  npogeccHOHATbHOI
o0pa3oBaresbHoIl mporpammsbl CIIO:
OoOmeoOpa3oBarenbHas aucHMIIIMHA «Marematuka» sIBISETCs  00s13aTENIbHOM
4acTbi0  001Ie00pa30BaTeNbHOTO  IIMKJIA  00pa3oBaTeNbHOW  MPOTpPaMMBI B
cootBerctBUN ¢ PI'OC cnemmanbHocTy 23.02.04 TexHWYecKas SKCILTyaTaIrys
HObEMHO-TPAHCIIOPTHBIX, CTPOUTEIIBHBIX, OPOKHBIX MAIIMH W 00OpyHoBaHuUs (

10 OTPACIISAM).

1.2. He.]'ll/l H INIAHUPYEMBIC PE3YyJbTaThbl 0CBOCHUA TUCHMUIIVIMHDBI:

1.2.1. eab aAMCHUNLIHHBI
Coneprkanue IIPOTPAMMBI 0011e006pa3oBaTeILHOM JACIUTIIMHBI

«MaremMatvka) HampaBlIEHO Ha JIOCTIDKEHHME pE3yJbTaTOB €€ M3y4YeHHUS B
cootBercTBUM ¢ TpedoBanusiMu DPI'OC COO c¢ yuetom mpodeccruoHaIbHON

HarpasiieHHocTH PI'OC CIIO.

1.2.2. Ilnanupyemble  pe3yJbTaTbl  OCBOCHHUSI  001I€00pPa30BaTEJIbHOM
aucuIIMHbBI B c0oTBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHHe AMCHMIUIMHA UMeeT npu GopmupoBannu u pazsutun OK 01,0K

02, OK 03, OK 04, OK 05, OK 06, OK 07.



OO01I1e KOMIIeTeHINHT

[li1anupyemMble pe3yJbTaTbl 00y4YeHUust

Oo0mme JAucunnauHapHble
OK 01 TOTOBHOCTH K pr,[[y, OCO3HAHHEC IOCHHOCTHU[-BJIAACTh MCTOJaMU JOKa3aTC/JIbCTB, aJII‘OpI/ITMaMI/I peH_IeHI/ISI
BriOuparh criocoObl pelIeHsl |[MacTepCTBa, TPY10JII00UE; 3ajaq; yMeHHuEe OPMYIIHPOBATh ONPEACIICHUS, aKCHOMBI U
3a1a4 MpoQeCCUOHATLHOM TOTOBHOCTh K  aKTHBHOM  JCATCIBHOCTHUTEOPEMBI, IPUMEHSTH UX, IPOBOJUTH JI0KA3aTEIIbHbBIE
e TEIbHOCTH PUMEHUTEIBHO [TEXHOJIOTHYECKONH M COLMAaIbHOW HAIPaBICHHOCTH,PACCYKICHUS B XOJ€ PEIICHUS 3a/1a4;
K pa3IMYHBIM KOHTEKCTaM CHOCOOHOCTh ~ MHHMIIMMPOBATH,  IUIAHUPOBATh ¥ YMETh ONEPUPOBATH MOHATUSMU: CTEIIEHb YUCIIA, JIOTapupM

CaMOCTOSITETILHO BBIMIOJIHATH TAKYIO JESTEIbHOCTD;

HMHTEpEC K pa3u4HbIM cepam npodeccnoHambHON
NesITeNbHOCTH,
OsnazeHue YHUBEPCATbHBIMU y4eOHBIMU
IIO3HABAaTCIbHBIMNU IIGI\/JICTBI/ISIMI/II

a) 0a30BbIC IOTUUECKUE JIEHCTBUSA:

CaMOCTOSATEILHO (bopMyTHpOBaThH u
AKTYaJIM3UpPOBaTh MPOOJIEMy, paccMaTpuBaTh €¢)
BCECTOPOHHE;

YCTaHaBJ'H/IBaTB CYHICCTBGHHBIﬁ HpI/I3HaK NN
OCHOBAaHHUs I CpaBHEHHS, KIacCUPHUKAIMU Y|
00001IIeHNS,

ONpENeNIATh  I[EJIH  JCATEIIbHOCTH,  3aJ1aBaTh)

[MapaMeTphbl U KPUTEPUHU UX TOCTHKECHHUS;

BBIABJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
[paccMaTpUBAEMBbIX SIBICHUSX;

BHOCUTH KOPPEKTHUBBI B JIESATEIBHOCTD, OLICHUBATH|
COOTBETCTBHE PE3YyJIbTATOB LIEJISIM, OLIECHUBATh PUCKH|
[MOCIEACTBUN AEATEIBHOCTH;

pa3BUBaTh KPEATHBHOE MBILUICHUE IPU PELICHUU

Y1CIIa; YMEHHE BBIITOJIHATH BEIYUCICHUE 3HAUCHUH 1
peoOpa3oBaHus BHIPAXKEHUIN CO CTENIEHSIMHU U JIorapu@mamu,
peoOpa3oBaHus JPOOHO-PAMOHAIBHBIX BBIPAXKEHUH;

YMETb OIIEpUPOBATh MOHATUAMU: pallUOHAJIbHBIE,

M ppalOHaIbHbIE, T0Ka3aTelbHbIE, CTETIEHHbIE,
norapuMUYecKre, TPUTOHOMETPUYECKUE YPaBHEHUS U
HEPaBEHCTBA, UX CHCTEMBI;

YMETh ONIEPUPOBATH MOHATUSAMU: (DYHKIIHS, HEPEPHIBHAS
(byHKIMS, TPOU3BO/IHAS, IEPBOOOpA3Hasi, ONPEIeIICHHbIN
MHTETpaj; yMETh HaXOAUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(yHKLMH, UCTIONB3YS CIIPAaBOYHBIE MaTEpUAIIbl;, UCCIIEI0BATH B
POCTEHIINX CiTydasiX (PYHKIMHM HA MOHOTOHHOCTb, HAXOUTh
HarOOJIbIIINE U HAMMEHBIIINE 3HAaYCHUsT (PYHKIUI; CTPOUTH
rpaMKyu MHOTOUYJIEHOB C UCIIOJIb30BAaHUEM arlnapaTa
MaTeMaTHYECKOTO aHAIN3a; IPUMEHSTh MPOU3BOIHYIO TTPH
peIeHNH 33/1a4 Ha IBM)KEHUE; PeIaTh MPaKTHKO-
OpPHEHTUPOBAHHBIC 33/1a41 HA HAHOOJIBIITNE U HAUMCHBIIIHE
3HAYCHUS, HAa HAXOXK/JICHHE Iy TH, CKOPOCTH ¥ YCKOPEHUS;

YMETh OIIEpUPOBATh MOHATUSMU: pallMOHATbHAS (PYHKIIHS,
nokaszarenbHas QyHKIMs, cTerneHHas QyHKIu,

PKU3HEHHBIX MPOOJIeM

norapugmuyeckas QyHKIU, TPUTOHOMETpUYECKHE PYHKITUH,




0) 0a30BbIC UCCIICI0BATEILCKUE JICHCTBHS:
BJIaACTh HaBbIKaMH y‘IeGHO-I/ICCHeHOBaTeHBCKOﬁ H
[TPOCKTHOM JIESATEIBPHOCTH, HaBBIKAMH pa3pelleHus]
po0Jem;
BBISIBJISITH  [IPHYUHHO-CIICJICTBCHHBIC CBSI3H W
AKTYaJIM3UPOBaTh 3aJlady, BBIIBUTATh THUIIOTE3Y ¢
peIIeHsI, HAXOUTh apryMEHTHI ISl JIOKa3aTeIbCTBY
YTBEPXKICHUH, 3a7aBaTh IapaMeTphbl

KPUTEPUU PELLECHNUS;

CBOHX u
AHAIIM3UPOBATh IMOJYYCHHBIC B XOJ€ PCHICHUS]
3ada4yu  pPe3yJIbTaTbl, KPUTUYCCKHU OLCHHUBATL HUX|

NIOCTOBCPHOCTD, IMPOrHO3UPOBATL  HU3MCHCHHC B
HOBBIX YCJIOBUAX,
-- YMCTb NCPCHOCHUTDL 3HAHUA B ITO3HABATCIIbHYIO W

IMIPAKTHYCCKYTO obyacTu KHN3HCACATCIBbHOCTH,

YMETHb HUHTErpupoBaTh 3HaHUsA us3 PAa3HBIX]
[peIMETHBIX 00IacTel;
BbIABUI'aTh HOBBIC nuaeu, npeajiararb
OPHUTMHAJIBHBIC MMOAXO/AbI U PCIICHUSA
12 CIIOCOOHOCTB ux UCTIOJIb30BaHUS B

[MO3HABATEJIbHOM U COITUAIbHOM IMPAKTHUKEC

oOparHble (PyHKIMK; YMEHHE CTPOUTH IPpauKN H3YyIEHHBIX
(byHKLUMH, UCTI0JIB30BaTh I'paMKH NIPH U3yUYEHUH IPOLIECCOB U
3aBUCUMOCTEH, IIPU PELIEHNH 3a/1a4 U3 IPYTUX YyUYEeOHBIX
[IPEIMETOB U 3a]1a4 U3 peajibHOM KU3HU; BbIpakaTh (hopMyIamMu
3aBUCHMMOCTH MEX/ly BEIUYMHAMY;

YMETh pelIaTh TEKCTOBbIC 33a4l Pa3HbIX THIIOB (B TOM YHCIIE
Ha MTPOILCHTHI, I0JIM ¥ YaCTH, HAa JBI)KEHHE, padOTy, CTOUMOCTh
TOBapOB U YCIIYT, HAJIOTH, 33/1a41 U3 00JIACTH yIIPABICHUS
JTMYHBIMU U CEMEMHBIMU (PMHAHCAMU); COCTaBIISATh BHIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H,
MICCIIe/10BATh MOJIy4€HHOE pellieHHe U OLICHUBATh
[IPaBI0NI0JOOHOCTb Pe3yJIbTaTOB;

YMEThb OIIEpUPOBATh MOHIATUSAMU: CpeaHEe apu(PMETHUECKOE,
MeraHa, HanOosblIee 1 HauMEeHbIlee 3HaYeHUs, pa3max,
UCTIepCHs, CTaH/IapTHOE OTKIIOHEHHE YUCIIOBOTO HAbopa; yMeTh
M3BJIeKaTh, HHTEPIPETUPOBATH HH(POPMALIUIO, TPEACTABICHHYIO
B TaOJIMIaX, HA JUarpaMmax, rpaukax, OTpaxarolyto CBOWCTBA
[PeabHBIX MPOIIECCOB | SIBJICHUH; MTPEICTABIATH HH()OPMAITHIO C
MOMOIIIBIO TAOJIUI] U TUArpaMM; HCCIIEI0BATh CTATUCTUIECKHE
TaHHBIE, B TOM YHCIIE C TPUMEHEHNEM IpaduecKuX METOJIOB U
DIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH TIOHATHUSMU: CITyYaiHBIN OIBIT U
cilydaiiHoe COOBITHE, BEPOSATHOCTh CIIy4aifHOrO COOBITHUS; yMEHUE
BBIUUCIISITH BEPOSTHOCTD C UCIIOJIb30BAaHUEM I'paUueCcKuX
METO/I0B; IPUMEHSATH (POPMYJIBI CJIOKEHUS M YMHOKEHUS
BEpPOATHOCTEN, KOMOMHATOPHBIE (PAKTHI U HOPMYJIIBI TPU
pELICHUH 33/1a4; OLICHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITHIA;

3HAKOMCTBO CO CHy‘I&fIHI:IMH BCIIMYMHAMH, YMCHUC ITPUBOANTH




[IPUMEPHI TPOSBICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOAHBIX U
0OIIIECTBEHHBIX SIBJICHUSIX,

YMETh OIIEPUPOBATH MOHATUAMH: TOUKA, IpsAMasi, INIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBII YT OJI, CKPEIINBAIOIINECS MTPSIMBIE,
apauIeIbHOCTh U TIEPIIEHIUKYIISIPHOCTD MPSIMBIX U IUIOCKOCTEH,
YTOJI MKy IPSMBIMHE, YTOJI MEXIY MPSIMOH ¥ TNIOCKOCTBIO,
YTOJI MKy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TFIOCKOCTH,
paccTosIHUE MEKIY MPSIMBIMHE, PACCTOSIHAE MEXKITY TUIOCKOCTSIMH;
YMEHHUE UCTIOIb30BaTh MIPU PEIICHUH 3a1a4 H3y4YCHHBIC (PaKThI U
TEOpPEMbI IUTAHUMETPHUHN; YMEHHE OLIEHUBATh Pa3Mepbl OObEKTOB
OKpY’KaIOIIEero MUpa;

YMETh ONIEPUPOBATh MOHATHUSIMHU: MHOTOTPAHHUK, CEYCHUE
MHOTOIpaHHUKa, Ky0, apajuieenurne]], npu3Ma, nupamua,
(durypa v HOBEpXHOCTb BpaleHUs, IUIUHIP, KOHYC, map, chepa,
ceueHus! GUTYpbI BPaIeHNs, INTOCKOCTh, KaCaroIasicst Chepsl,
[IVJTMHIPA, KOHYCAa, IJI0MIA b TOBEPXHOCTH MUPAMUIBI, TPU3MBI,
KOHYca, IWJIMH]Ipa, TUI0Ia b cepbl, 00beM Kyoa,
MPSIMOYTOJIFHOTO TTapaJuIeNenuIe 1a, TUPaMHIbI, TPU3MBI,
[MJIMH/Ipa, KOHYCa, [1apa; yMEeHUe U300pakaTb MHOTOI'PaHHUKH
U TIOBEPXHOCTH BPAIICHHSI, UX CEUYCHHS OT PYKH, C TIOMOIIHIO
YEepPTEIKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrio3HaBaTh MPaBUIbHBIE MHOTOT PAHHUKH;

YMETh ONEPUPOBATh TIOHSATHIMU: IBUKECHUE B TPOCTPAHCTBE,
0J00HBIE (PUTYPHI B IPOCTPAHCTBE; UCTIOJIH30BaTh OTHOIIICHUE
[I0111a/1€¥ MOBEpXHOCTEH U 00bEMOB OJOOHBIX (GUTYpP MPH
pelLIeHNH 3a/1a4;

- YMCTb BBIYUCIIATE TCOMCTPHUYCCKNEC BCIINYNHBI (I[J'II/IHa, yroi,




TUIOLIa/Ib, 00BEM, IJIOIIAAb IOBEPXHOCTH), UCIIOIb3YS
M3y4eHHbIE ()OPMYIIBI U METOJIBL;

- YMETB OIIEpUPOBATh IOHATHAMHU: IPAMOYTOJIbHAs CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPJUHATHI BEKTOPA,
CKaJISIPHOE IIPOU3BENICHUE, YTOJI MEXKIY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YNUCJIO; HAXOIUTB C
[TOMOILBIO U3YUYEHHBIX (HOPMYJT KOOPAUHATHI CEPEANHBI OTPE3Ka,
[PACCTOSIHME MEXAY ABYMsI TOUKAMU;

-yMETb BbIOMpATh NOAXOAALINHA N3YUYEHHBIH METOJ ISl pELLICHUS
3ajaun, pacro3HaBaTh MaTeMaTndeckue (paKkTel U
MaTeMaTHYECKHE MO B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTD IIPUMEPDI
MaTEMaTUYECKUX OTKPBITHUA POCCUMCKON U MUPOBOU
MaTEMaTUYECKON HAyKU.

OK 02

lcrionb30BaTh COBPEMEHHBIE
CpEeACTBa IIOMCKA, AHAIN3A U
MHTEepIpeTanuy HHpopMaluy,
1 MH(OpPMAaLIMOHHBIE
TEXHOJIOTUH JUIsl BHITIOJIHEHHUS
3ajay MpoecCuoHaNbHOM
NESATEIbLHOCTU

B obnactu HNEHHOCTHU HAYYHOTI'O ITO3HAHU:

-c()OPMHPOBAHHOCTh MHPOBO33pEHMS,

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHA HayKM M  OOIIECTBEHHOW IPaKTHUKH,|
OCHOBAHHOT'O Ha JHAIIOTe KYJbTYD,

CIIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO MECTa B
[OJIMKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAaHHME S3bIKOBOM M UHUTATEIbCKOU
KyJIbTypbl KaK CpEACTBAa B3aUMOJCHCTBHUSI MEXKMY|
UTIOIbMU U TIO3HAHHS MUPA,

OCO3HAaHUE IIEHHOCTH HAay4YHOH J1eATelNbHOCTH,
FOTOBHOCTh OCYILIECTBJIATD IIPOEKTHYIO y
MICCIIEIOBATENbCKYIO JIEATENbHOCTh WHIUBUAYAIbHO|

1 B TpYIIIE.

YMETh ONEpUPOBaTh MOHATUSAMU: paLMOHATIbHAs (QyHKIUS,
byHKIHA, byHKIHA,
nmorapudmMuyeckass (QYHKIUS, TPUTOHOMETpPUUYECKHE (YHKIIMH,

[OKa3aTeIbHAS CTEICHHAs
oOpaTHble (YHKIMH; YMEHHE CTPOUTh TIpadUKU H3YUEHHBIX
(byHKLIMH, HCIONB30BaTh I'padUKU MPH M3YYEHUH MPOLIECCOB U
3aBUCHUMOCTEH, IpH pEIIeHUH 337ady M3 JPYyruxX y4yeOHBIX
MPEIMETOB U 33Jau U3 PealbHON KHU3HU; BBIpAXaTh (POpMYJIaMH
3aBUCUMOCTU MCKIY BEJIMUYNHAMU,

- yMeTb CBOOOJHO OIEPUPOBaTh IOHATUSAMH: JBH)KEHUE,
[apaJlIeJIbHBIA  [IEPEHOC,
[IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHuEe MOJ00Ms, MOJOOHbIE
(GUrypsl; yMeTh pacno3HaBaTh paBHbIE M MOAO0OHBIE (UTYDHI, B

CUMMCTpHUA Ha TIINIOCKOCTU U B

TOM YHCJIE B IPUPOJE, UCKYCCTBE, APXUTEKTYPE;
- YMETb HaxOIWTh TI'€OMETPHUYECKHE BEIMYUHBI (JUIMHA, YTOI,

8



OsnajieHue YHUBEPCATbHBIMU y4eOHBIMU
[103HABATELHBIMH JICHCTBUSMHU:
pabota ¢ nHpOpMAaIHECH:

BJIQJICTh HaBBIKAMH TOJY4YCHUs HH(OpManuu u3
MCTOYHUKOB  pPa3HbIX  THUIOB, CaMOCTOSITEIbHO|
OCYILECTBIATh TOUCK, AaHAJIN3, CHUCTEMATH3AIHI0 Y|
MHTEpIpETAIMI0 HH)OPMAIMKM Pa3IHYHBIX BHUJIOB |
(hopM mpecTaBICHNS,

CO3llaBaTh TEKCThl B pa3M4yHbIX (opmarax ¢
yU4eTOM Ha3HA4YeHUss WHPOpMAIMM U  ICJICBOH|
AyJUTOPUH,  BBIOMpas  ONTUMAIBHYIO  (QOpMY]
[IPEICTABJICHUS U BU3YyaIU3allUH;

OLICHMBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
WHPOpPMALlMK, €€ COOTBETCTBHE TNPABOBBIM W
MOpPaJIbHO-3THIECKUM HOpPMaM;

UCMOJB30BaTh CpPEACTBa MH(OPMALMOHHBIX H
KOMMYHHKAIIUOHHBIX ~ TEXHOJOTMH B  peIICHUY|
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3allMOHHBIX 3aja4 c co0JI0/IeHnEeM|
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,|
THTHECHBI,  PEeCypcOCOEpe eHHs,  TPABOBBIX W
OPTHYECKUX  HOPM,  HOpPM  HWH(OPMAIMOHHOMH
0€30MaCHOCTH;

BJIQJICTh HABBIKAMHM PACIIO3HABAHUS W 3allHTHI
uHpopMaluKy, HMH(QOPMAIMOHHON  0e30macHOCTH|
ITMYHOCTH

[I011a]Th, 00bEM, ITOMIAh IIOBEPXHOCTH )




OK 03

[ lmanupoBats 1
[peaI30BbIBaTh COOCTBEHHOE
[pogecCuoHaNBHOE U
ITMYHOCTHOE Pa3BUTHE,
[IPEINPUHUMATENIBCKYIO
NesITeIbHOCTD B
npodeccnoHanbHoM chepe,
MCTIOJIb30BaTh 3HAHUS 110
[IpaBOBOI U (PHAHCOBOM
PaMOTHOCTH B pa3IMYHbIX
PKM3HEHHBIX CUTYaLUsIX

B o6nacTu 1yXOBHO-HPABCTBEHHOTO BOCITUTAHHUS:
--  c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILIGHWBATh CUTYAIIMI0 M TPUHUMATH
OCO3HAHHBIEC PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE
yCTONYHUBOTO Oy TyIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEISIM U
(WM) ApYrUM 4JI€HaM CEMbHU, CO3JaHUI0 CEMbU HA
OCHOBE  OCO3HAaHHOI'O  IPHUHATUS  LIEHHOCTEW
CEMEWHON KW3HU B COOTBETCTBHM C TPAIULIHSIMMY
HaponoB Poccuu;
OBnageHue

e CTBUSIMU:

VHUBEPCATbHBIMU  PETyJISTHBHBIMH
a) CaMOOpTraHU3aIlUs:

CaMOCTOSITETTHHO OCYIIECTBIISITH TO3HABATEILHYIO
NeSITeNbHOCTh, BBISIBIATH TPOOIEMBI,
(dhopMynupoBaTh COOCTBEHHBIE
o0pa3oBaTeIbHON JEATENBHOCTH |

CTaBUTh H
3aJ1auu B
KHU3HEHHBIX|
CUTYallUsX;
CaMOCTOSITEIHHO
npobiaeMbl ¢

COCTaBJIATh IUIAH PELICHUS]
Y4ETOM HMEIOIIUXCS  PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHHIA;

- 1aBaTh OLICHKY HOBBIM CUTYAIIHsIM;

criocoOcTBOBaTh (OPMUPOBAHUIO U  IPOSBICHUIO
[TUPOKON JPYIUIIMU B PAa3HBIX OO0JACTAX 3HAHHIA,

YMETb  OINEPUPOBATH MOHSTUSAMU: palnyoHaJIbHBIE,
MppaLOHAJIbHBIE, NI0OKa3aTeNbHBIE, CTEIICHHbIE,
nmorapuMUYecKue,  TPUTOHOMETPUYECKHE  ypaBHEHHS U

HEPaBEHCTBA, UX CHCTEMBI;

YMETh OIEPUPOBATh MOHATHSIMH: MHOTOTPAHHUK, CCUYCHHE
MHOTOTPaHHUKA, KyO, TapajuielenuIie]l, Npu3Ma, [HpaMHUIa,
(durypa v TOBEpXHOCTh BpACHUS, [IWJIMHJIP, KOHYC, IIap, cdepa,
ceueHUsT (UTYpPHl BpalICHHUsS, IUIOCKOCTh, Kacaromascs chepsi,
[WTHH/PA, KOHYCa, TUIOMAb MTOBEPXHOCTH MUPAMHUIBI, PU3MBIL,
cthepsl,

HUPAMHU/IBI,

KOHYyCa, o0beM  KyOa,
MPSMOYTOJIEHOTO

HUWINHApPA, KOHYC4, 1Iapa; YMCHHC I/1306pa)KaTb MHOTI'OI'paHHHKH

MUJInHApAa, IJ1omaab

napasulesenuIea, IIPU3MBI,)
1 NIOBEPXHOCTH BpAIEHUS, UX CEYCHHUSA OT PYKH, C IIOMOILBIO
YEPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CpEICTB; YMETH
[pacro3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PAaclO3HAaBaTH
[IpaBUJIbHBIE MHOTOI'PaHHUKH;

YMETHb OIIEPUPOBaTh MOHATUAMHU: TNPSIMOYIOJbHAs CUCTEMA
KOOpPAWHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
yroJl MEXAY BEKTOpaMH, CyMMa
HaXOAUTh ¢

CKAJIIPHOE IIPOU3BEIECHUE,
BEKTOPOB, IIPOM3BEICHHUE BEKTOpPA HA YHUCIO;
[MOMOIUIbI0 M3YYEHHBIX (POPMYJT KOOPAMHATHI CEpPEeMHBI OTPE3Ka,

PaCCTOAHUEC MEXKAY ABYMS TOUKaAMU

MOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTENbHBIA H
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KYJIbTYpPHBII YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh IMpPHUEMBl pedieKcuy il  OLEHKH|
CUTyalluH, BEIOOpa BEPHOI'O PELICHHUS;

YMETb OLIEHUBaTh PHUCKU U  CBOEBPEMEHHO
[IPUHUMATh PELICHUS 10 UX CHUKEHUIO;

B) SMOLMOHAIBHBIA HHTEIUIEKT, HpPEoararolui]
c(hOpMUPOBAHHOCTE:

BHYTPEHHEN MOTHBAllU{, BKJIIOYAIOIIEH CTPEMIICHUE
K JOCTIDKEHUIO 1€MW  yCHexy, ONTHMU3M,
MHUIIMATUBHOCTb, YMEHHUE JEWCTBOBaTb, UCXOIS M3
CBOHX BO3MOXKHOCTEH;

AMIMATHUH, BKIIIOYAIOUIEH CIIOCOOHOCTh IMOHHMATH
GMOILIMOHAJILHOE COCTOSIHUE JAPYTUX, YUUTHIBATh €0
[IPU OCYILECTBJIEHUH KOMMYHHKAIIUH, CIIOCOOHOCTH|
K COUYBCTBHIO U COIIEPEKNBAHUIO;

COoMaJIbHBIX HABBIKOB, BKJIHOYAIOIINX CIIOCOOHOCTH|

BHICTpAaUBaTh OTHOLIEHUS C JPYIMMH JIHOAbMH,
3a00TUTBCS, TPOSIBIATH  MHTEPEC U Pa3peliarh
KOH(IUKTBI

OK 04

DddexTrBHO
B3aMOJCHCTBOBATH 1
paboTaTh B KOJJICKTUBE U
KOMaH]Ie

FOTOBHOCTBh K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U
CaMOOIIPEAEIICHUIO;

-OBJIa/ICHUE HABBIKAMU Y4e€OHO-UCCIIE0BATEIbCKOM,
[MPOEKTHOW U COLMATIbHOM JIESITEINBHOCTH;
OBnazieHNe YHUBEPCATbHBIMU KOMMYHUKATHUBHBIMU
ITEeHCTBUSIMH

- IIOHMMaTh |

HCII0JIb30BAaTh npeumMynicCTBa

KOMaHIHOW ¥ MHIUBHUYyaJIbHOIN padoThI;

- yYMeTb OINEpUpOBaTh TOHATHAMHU: CIyYalHBIA OMNBIT |
ciydaiiHoe cOOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMETh
BBIUNCIISITH  BEPOSTHOCTh  C
METO/IOB; IMPUMEHATh (OPMYJbl CIOXKEHHUS M  YMHOXKEHHS
BEPOSTHOCTEH, KOMOHMHATOpHbIE (akThl U (QOpPMYINBI  TpH

pEIIeHNN 3a]a4; OLEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA

HCIIOJIBb30BAHUECM rpaqmqecxnx

3HAKOMCTBO CO CJIy4YailHBIMH BEJIMYMHAMHU; YMEHHUE MPUBOJUTH
[pUMephbl MPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOAHBIX U
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MPUHUMATh 1I€JIM  COBMECTHOM JICSITEIIbHOCTH,
OpraHU30BbIBAaTh U KOOPAMHUPOBATH JIEHCTBUS IO €€
TOCTH)KEHUIO: JICHCTBUH,
[pacrpeiesnsiaTh poM ¢ YYeTOM MHEHUN YYaCTHHKOB

00Cy>KIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

COCTaBJIATH I1J1IaH

KOOPAWHUPOBATHL W BBINIOJIHATH pa60Ty B YCJIOBUAX

[peaNbHOTO, BHUPTYAIBHOTO U KOMOMHHPOBAHHOTO|
B3aHMOICHCTBHSI,
OCYILECTBIATh ~ TO3UTUBHOE  CTPATETHYECKOE

[MOBEJICHUE B PA3IMYHBIX CUTYaIUsX, IPOSBIATH
TBOPYECTBO U BOOOPaKEHHE, OBITh MHUIIUATUBHBIM.
OBnaneHue YHUBEPCATbHBIMU PEryIsSTUBHBIMU
I CTBUSIMU

NPUHUMAaTh MOTHBBI M apryMEHTBHI APYTHUX JOJEH
[IpU aHAJIU3€E PE3YIbTATOB JAEATEIBHOCTH;

MPU3HABaTh CBOE MPABO W MPABO APYTHX JIOJCH HA
OIIMOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MHP C MO3UIINY

NPyToro yesnoBeka

0OIIIECTBEHHBIX SIBJICHUSIX,

-yMETb OIEPUPOBATh TMOHSATHSAMHU: CTEIECHb YHUCIA, Jorapudm
4KClia; YMEHHE  BBIOJHATH  BBIUMCIICHWE 3HAYCHHHA U
[PeoOpa3OBaHUs BBIPAKCHHH CO CTCICHSIMH W Jiorapudmamm,
[peoOpa30OBaHuUs IPOOHO-PANMOHAILHBIX BEIPAXKCHHUI;

-yMETh ONEPUPOBATh IOHATUSAMH: paloOHAIbHAs —(QYHKIUS,
byHKIHS, byHKIWS,

nmorapumuyeckass (QYHKIUS, TPUTOHOMETPHUYECKHE (DYHKIIHH,

[I0Ka3aTebHas CTEIICHHAs
oOpatHble (DYHKIMH; yMEHHE CTPOUTh TpadUKd H3YIECHHBIX
(GyHKIMH, MCIIONB30BaTh I'padUKU MPH M3YYCHUH MPOIECCOB H
3aBUCHUMOCTEH, IpU pELIeHUH 337ad M3 JpPYyruxX Yy4yeOHbIX
[IPEIMETOB U 3aJay U3 PealbHON KHU3HU; BbIpAXXaTh (POpMyJIaMH

3ABUCUMOCTU MCIKAY BCIIMUNHAMU,

OK 05

OCy1IEeCTBIATh YCTHYIO U
[MMCbMEHHYIO0 KOMMYHUKALUIO
Ha rOCYAapCTBEHHOM SI3bIKE
Poccuiickoii enepannu ¢
y4eTOM 0COOEHHOCTEN
COLIMATBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 001acTH 3CTETHYECKOTIO BOCIIUTAHMSL:

ACTETHUYECKOE OTHONIEHWE K MHUpPY, BKIIOUas]|
PCTETUKY  OBbITa, HAYYHOTO U  TEXHHUYECKOTO
TBOpUYECTBa, CIOPTa, Tpyda W  OOIIECTBEHHBIX
OTHOIIICHMIA;

CIIOCOOHOCTD BOCIIpUHUMATL Pa3jIMYHBIC BH/bI
MCKYCCTBA, TPAUIIMU U TBOPUECTBO CBOETO U JIPYTHX|
HApOJIOB, OUIYIIaTh SMOIMOHAIEHOE BO3JICHCTBUE)
MCKYCCTBa,

- YMCTH OIICPpUPOBATH IMOHATHAMU: CPCAHEC apI/I(I)MCTI/I‘-ICCKOC,

MCHaHa, HanOoJbIICE W HaUMEHbIIIEE 3HAa4YCHUSA, pasMax,
JUCTICPCHA, CTAHAAPTHOC OTKIOHCHHUE YHCIIOBOI'O Ha6opa;
YMCHUC H3BJICKATDb, HHTCPIIPETUPOBATDH I/IH(I)OpMaI_[I/IIO,

[peICTaBICHHYI0O B Ta0nuIax, rpadukax,

OTPAKAIOIYI0 CBOWCTBA pealbHBIX MPOLECCOB U SIBICHUM;

Ha JuarpamMmax,

MPEACTAaBIATh MHGOPMAIIMIO C TIOMOIIBI0 TAOJUIl M JUATPAMM;

HCCICa0BaTh CTAaTHCTHYCCKHME JaHHBIE, B TOM 4YHUCIC (

MpPUMEHEHUEM IpadUUeCKX METOA0B U AJIEKTPOHHBIX CPE/ICTB;
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yOeXJIEHHOCTh B 3HAYUMOCTH JJISl JIMYHOCTU H
o0IIecTBa OTEYECTBEHHOTO M MHPOBOI'O HCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TpPAAULIUNA M HapOIHOIO

TBOPYCCTBA,
T'OTOBHOCTHE K CaMOBBIPA)XCHHUIO B Pa3HbIX BHAAX]
MCKYCCTBaA, CTPCMIICHUC IIPOABJIATD Ka4dycCTBaAl

TBOPYECKOM JTMYHOCTH;
OBjaneHue YHUBEPCATBHBIMA KOMMYHHKATHBHBIMY]
MENCTBUSMU:
a) oOIIeHHE:
OCYIIECTBJIATh KOMMYHHUKAIIMM BO BceX cdepax
PKU3HY,
pacro3HaBaTh HeBepOalbHBIE CpPEICTBA OOIIEHUS,
3HAUYCHHUE COLIMAIBHBIX
MIPEANOCHUIKU

I[IOHUMAaTb
[paCIio3HaBaThb
CI/ITyaI_[I/Iﬁ U CMAT4aTh KOH(I)J'II/IKTBI;

3HAKOB,
KOH(ITUKTHBIX

Pa3BEpHYTO U JIOTUYHO WU3JIaraTb CBOIO TOYKY|
3PCHUSA C UCIIOJIb30BAHHUEM A3BIKOBBIX CPCIACTB

YMETb ONEPUPOBATH MOHATUSMHU: TOYKA, MIpsAMas, IUIOCKOCTb,)
[IPOCTPAHCTBO, JABYI'PAaHHBIA YIOJ, CKPEIIMBAIOLIUECS MPSMBIE,
MapauieIbHOCTh U NEPIEHANKYIISIPHOCTD MPSIMBIX U MIIOCKOCTEH,)
YTOJI MEXJIy MPSIMBIMH, YTOJI MEXKIy MPSMOW U  IUIOCKOCTBIO,
YTOJI MEXY TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO MIIOCKOCTH,
[paccTosTHUE MEXTy IIPSIMBIMU, PACCTOSIHUE MEXKY TUIOCKOCTAMU;

YMEThb HMCIIOJIB30BATh TPHU PEIICHUH 33a4d U3y4YeHHBIC (aKThl U
TEOpEMBbl IJIaHUMETPUU; YMEHHUE OLIEHUBATh Pa3Mepbl 0OBEKTOB
OKpPYKaroIlero Mupa

OK 06

[IposIBIIATH IpaXk1aHCKO-
[MaTPUOTUYECKYIO TTO3ULIUIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHNE HA OCHOBE
TPaJIUIIMOHHBIX POCCUMCKUX
HYXOBHO HpaBCT BCHHBIX
IIEHHOCTEH , B TOM YHCJIE C
y4ETOM rapMOHHU3AIUN
MCKHAITMOHAJIBHBIX U

OCO3HaHHE  OOYyYaroUMMHUCS

Tpa)KﬂaHCKOﬁ UACHTUYHOCTH,

POCCUICKOM]

L[eJIeHaIIPABIIEHHOE Pa3BUTHE BHYTPEHHEW MO3UIINHU

YMETh OIEpPUPOBaTh MOHATHAMHU: TPSIMOYTOJbHAs CHUCTEMA
KOOpAWHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOpAMHATHI BEKTOPA,
CKaJIsIpHOE IMPOU3BENIEHUE, YIrol MEXIy BEKTOpamH,
BEKTOPOB, IPOU3BEJCHNE BEKTOpa Ha YHCIO;

[MOMOIUIbI0 M3YYEHHBIX (POPMYJT KOOPAMHATHI CEpPEMHBI OTPE3Ka,

CyMMa
HaXOOUTh C

[PACCTOSIHHE MEK]TY IBYMSI TOUKaMHU;
-yMeTb BBIOMPATH MOAXOASAIINA W3yYEHHBIN METOJ ISl peIIeHUs]
pacro3HaBarh MaTeMaTUYECKHE (dakThI

3aJa4u, b4l

MATCMAaTUYCCKUC MOJCIM B TMNPUPOAHBIX U OGH.IGCTBGHHBIX

ITIMYHOCTM  HAa  OCHOBE JIyXOBHO-HPABCTBEHHBIX
[leHHOocTel  HaponoB  Poccuiickoit  denepanmu,
I/ICTOpI/I'-IeCKI/IX nu HaI_[I/IOHaIIBHO-Ky.]'H)TypHI)IX
Tpaauiuii, (HOPMHUPOBAHWE CHCTEMBl 3HAYHUMBIX
[ICHHOCTHO-CMBICIIOBBIX yCTaHOBOK,
QHTUKOPPYIIIIMOHHOTO MHPOBO33pPEHUS,
MPaBOCO3HAHMS, 9KOJIOTHYECKOM KYJBTYpHI,

SBIICHUSIX, B KMCKYCCTBE; YyMEHHE NPUBOAUTH TMPUMEPHI
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MEXPEJIUTHO3HBIX OTHOIIICHUMH,
[IPUMEHSATH CTaHAAPTHI
QHTUKOPPYILIMOHHOTO
[OBE/ICHUS

CIIOCOOHOCTHU CTaBUTh LIETU U CTPOUTH >KU3HEHHBIE
[J1aHEBL,
B yactu rpak1aHCKOIro BOCIIUTAHUS:

OCO3HAaHHE CBOMX KOHCTUTYLIIHOHHBIX IIPpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOTIOPSIIKA;

NPUHATAE  TPAJUIIMOHHBIX

00I11eYeI0BEYECKHUX TYMaHHCTUYECKUX
IEMOKPATUYECKUX [IEHHOCTEH;

HallMOHAJIbHBIX,)
H
TOTOBHOCTB

IMPOTHUBOCTOATH nacCOoJI0Tuu|

PKCTPEMHU3MA, KceHohoouwu,

JIUCKpUMHHAIMK 110 COIHAJIbHBIM, PCIUTHO3HBIM,

HanlnoOHaJIM3Ma,

[PACOBBIM, HAITMOHAJILHBIM ITPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO [€ATEIbHOCTH B
MHTEepecax Ipa)<IaHCKOTO OOIeCTBa, y4acTBOBATh B
caMOYIIpaBJIECHUHU o011e06pa3zoBaTeNbHON
OpraHU3aINH U JETCKO-IOHOIIECKUX OPTaHU3aIUsX;

B

YMEHHME B3aUMOJEHCTBOBATh C COLMAIbHBIMHY]
MHCTUTYTaMH B COOTBETCTBUHM C UX (PYHKIHUSIMU U
HAa3HAYCHUEM,;

TOTOBHOCTb K TYMaHUTapHOM M BOJIOHTEPCKOU
NIEeATEIIbHOCTH;
[MaTPUOTUYECKOTO BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh POCCHHCKOW TPaXKIaHCKOM|
MJICHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
HapO4y, YyBCTBA OTBETCTBEHHOCTH nepen PoauHoi,
COPJIOCTH 3a CBOM Kpai, cBOO PoauHy, CBOM SA3BIK U

KyJIbTYpY, IpoLLIoe u HacTosIIee

MaT€MaTUYECKUX  OTKPBITUM  POCCHUMCKOM U MHPOBOH
MaTEMaTUYECKON HAyKU.
- YMETb OIEpUPOBaTb IOHATHUSAMU: CIIy4allHbId OMNBIT U

Clly4aifHOe COOBITHE, BEPOSTHOCTh CIy4allHOIO COOBITHS; YMETH

BBIUHCIISTh BEPOATHOCTh C  HCHOJB30BaHHEM TIpadUuyecKHX|
METOJIOB; MPHUMEHATH (OPMYJIBI CIOKEHUS U  YMHOXKEHUS]
BEpPOATHOCTEH, KOMOMHATOpHBIE (akThl U (QOpMyJbl  IpH

pEIICHUN 3aJ]]a4; OICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA
3HAKOMCTBO CO CIYYalHBIMHU BEIIMYMHAMHU; YMEHHUE IPUBOJIUTH
[PUMEPBI MTPOSIBIICHUST 3aKOHA OOJIBIMX YHCET B MPUPOIHBIX U]
00ILIECTBEHHBIX SIBIICHUSIX

MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;
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OCHHOCTHOC OTHOMICHUC K TOCyAapCTBCHHbBIM
CUMBOJIaM, HUCTOPUYECKOMY u IIPUPOTHOMY)
HaCJICIUIO, InHaMsTHHUKaM, TpaauousaMm HapoaoOB|
POCCI/II/I, JOCTHXKCHUAM Poccuu B HAYyK€, UCKYCCTBC,
CIIOPTEC, TEXHOJIOTHAX U TPYAE,

I/IIlef/'IHaH y6€)KIIeHHOCTI), TOTOBHOCTH K CJIy)KeHI/IIO
1 3alluTe OTC‘ICCTBa, OTBECTCTBCHHOCTL 3a €ro|
cyas0y;
OCBOCHHBIC 06y‘-IaIOHII/IMI/IC$I Me)KHpeIIMCTHI)IG
[OHATUSI W YHHUBEpPCAJIbHbIE Y4yeOHbIE JEUCTBUS
(perymisiTUBHBIC, [103HABAaTCIILHEIE,
KOMMYHI/IKaTI/IBHHe);

CIIOCOOHOCTH MX HCIIOJIb30BAHUA B MO3HABATEIILHOM

M COUMaIbHOM  TPAaKTHUKE,  TOTOBHOCTh K|
CaMOCTOSITETIbHOMY TIAaHUPOBAHUIO u
OCYILIECTBICHUIO yueOHOH JIeATEIbHOCTH,

OpraHu3ali  y4eOHOro  COTPYAHHUYECTBA  C
[e1arorn4eckiMi pabOTHUKAMU M CBEPCTHUKAMH, K|
Y4acTHIO B TOCTPOCHMH  HWHJUBHUIYaJIbHOMH|
00pa3oBaTeIbHON TPAEKTOPUH;

OBJIaJICHUE HaBBIKAMH y4eOHO-MCCIIeJOBATEIbCKOM,
[IPOEKTHOM U COLIMATBbHOM AEATEILHOCTH

OK 07

ConeicTBoBaTh COXPaHEHUIO
OKpY>Karolen Cpepl,
[pecypcocoepexeHuto,
MIPUMEHSTH 3HAHHSI 00
M3MEHEHUH KIIMMaTa,

HEC HpI/IHI/IMaTI) )ICﬁCTBHSI, HpI/IHOCSIHH/Ie Bpe)I
OKpY>Karollen Cpee;

yMETh  TPOTHO3UPOBATH  HEOIArONMPUSITHHIE
DKOJIOTHUYCCKUEC IIOCICACTBUA npenanHHMaeme
NEeCTBUH, MPEIOTBPAIATh UX;
- paCH_II/IpI/ITL OIIBIT HOCATCIBbHOCTU BKOHOFH‘{CCKOﬁ

YMEThb OIEpUpPOBATh MOHATHSMH: (QYHKIHS, HEIpepbIBHAs
GyHKIMS, NpOU3BOJHAs, NepBooOpa3Has,  ONpeAeTCHHbIH]
MHTETpall; yYMETh HaxOOUTh MPOU3BOJHBIE AJIEMEHTApPHBIX]
(YHKLIMH, UCHONB3Ys CHpPAaBOYHBIE MAaTEpUAIbl, MCCIEAOBATh B
MPOCTEHIIMX CIy4asx (QYHKIUHM HAa MOHOTOHHOCTb, HAXOIHUTh
HauOONbIINE M HAUMEHbBIINE 3HA4YCHUS (QYHKLUH; CTPOUTH
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[IPUHITUIIBI OEPEKITMBOTO
MPOU3BOACTBA, 3PHEKTHBHO
NIeiCTBOBATh B UPE3BbIYATHBIX
CUTYaIUsIX

HANPaBICHHOCTH;
pa3pabaTeIBaTh MJIaH PEHICHHS TPOOIEMBI C YIETOM,|

aHaJIM3a UMEIOIIUXCS MaTepuaibHbBIX
HeMaTepUaIbHBIX PECYPCOB;

OCYUIECTBJIATh  II€JICHANPABICHHBI  IOUCK]
[epeHoca CpeAcTB W CHocoOOB  JCWCTBUSA B

podeccuoHaIbHYIO Cpeny;
YMETh TEPEHOCHTHh 3HAHUS B IIO3HABATEIBHYIO U
[IPAKTHYECKYIO 00JIACTH KU3HEACATEIbHOCTH;
npeajiaraTb HOBBIE TPOEKTHI, OIICHUBATh HJIEU C
[MO3UILIMA HOBU3HBI, OPUTUHAILHOCTH, MPAKTUYECKOU

3HAYNMOCTH;
JaBaTh OILIEHKY HOBBIM CHTYallMsiM, BHOCHTH
KOPPEKTUBBI B JIeSITeILHOCTD, OIICHHMBATH

COOTBCTCTBUC PE3YJIbTATOB LECISAM

UjpeIICHUH

rpaUKd  MHOTOWICHOB € HCIHOJB30BAaHUEM
MaTeMaTUYECKOI0  aHaJN3a;
3aja4 JIBUKEHHE;

OPUCHTHUPOBAHHBIC 3aJa4yud Ha HauOONBIINE W HaUMEHbBIINE

anmnaparaj
INPUMEHATh TPOU3BOJAHYIO IIpH
Ha pemarb  MPaKTHUKO-
3HAYEHUs, HAa HAX0XKJCHHUE ITyTH, CKOPOCTU U YCKOPEHUS;

YMETb ONCPUPOBATH MOHATHAMH: ABHXCHUC B IPOCTPAHCTBC,
M0100HBIE (PUTYPHI B MPOCTPAHCTBE; MCIOJIB30BATh OTHOIICHHUE
[UIOINA/ICH TMOBEPXHOCTEH M O0BEMOB TOAOOHBIX (UTYp TIpH
peLIeHUH 3a/1a4;

YMETh BBIYMCIATH T'€OMETPUYECKHUE BEJIMYMHBI (IJIMHA, Yrod,
UCHOJb3YS]|

o0beM, IUIONMIaJlb  TOBEPXHOCTH),

M3ydeHHBIE (POPMYITBI U METOJIBI

[UIOIIAIb,
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2. CTpyKTYypAa U coJep:kaHue 001eo0pa3oBaTeibHOM THCIIUILTHHBI

2.1. O0beM IMCUMILUIHHBI U BUABI Y4eOHO padoThl

Buja yueOoHoi padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHOI MPOrPaMMBbI TMCHMIIIMHBI 255
B T.4.

OCHOBHOE coJIep:KaHue 217
B T. ..

TEOpEeTUYECKOE 00yUCHHE 131
MPAKTUICCKUE 3aHATHS 60
[IpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (co/iep:KaHue 26
MPUKJIATHOTO0 MOXYJIS)

B T. 4..

TEOPETHYECKOE O0yUeHHE

[PAKTUYECKUE 3aHATUS 26
IIpomexyTouHasi arrectanusi ( An¢depeHnHPOBAHHDII 324€T) 1
CamocrosiTesqibHast padoTa 14
IIpome:kyTouHas aTTrecTanus (3K3aMeH) 24
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2.2. TemaTu4ecKuii IJIAH U COAePKaAHUE TUCIIUTITHHBI

Dopmu
pyemMbl
HaumenoBanue Coaep:xanue y4eOHOro MmarepuaJjia (0CHOBHOE U NPO¢ecCHOHAIBLHO-OPUEHTHPOBAHHOE), O0beM e kKomme
pa3iesioB U TeM JiadopaTopHbIE U PAKTHYECKHE 3AHATHS, IPUKJIATHON MOAYJIb (IIPH HAJTUYUH) YacoB  TEHUH U
1 2 3
Pa3nes 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 12
Tema 1.1 Conep:xkaHue y4eOHOTr0 MaTepuaJia 2
Llens v 3anaun bazoBple  3HaHUMS M YMEHHS [0 MaTeMaTHKe B MpPO(ECcCCHOHANbHOM U B IIOBCEJHEBHOMU
MaTE€MaTHKH IIPU NEATEILHOCTH. 2 |OK-01,
OCBOEHHUU OK-02,
CIEINAIBHOCTH OK-03,
Tema 1.2 Copep:xaHue y4eGHOT0 MaTepuaJia 2 OK-04,
Yucna 1 BEIYUCIIEHUS. JleiicTBHS Ha/l OJIOKUTENIbHBIMU U OTPULIATEIbHBIMU YHCIIaMH, OOBIKHOBEHHBIMH U AECATUYHBIMU OK-05,
BeIpaskenus n npoosimu. JeficTBUS co cTeneHs MU, (OPMYJIbl COKPAILIEHHOTO YMHOXKECHHUS. 2 OK-06,
npeoOpazoBaHus OK-07
Tema 1.3. Coaepxxanue yueOHOro MmaTepuajia 4
["'eomerpus Ha Busl miuockux GUryp u ux miomaib. 2
MJIOCKOCTH IpodeccnoHaILHO-OPHEHTHPOBAHHOE coep:kaHue (CoaepKaHre MPHKIATHOT0 MOIYJIs)
IIpakTnyeckoe 3anaTHe 1. IIpakTHKO-OpPHEHTHPOBaHHBIE 3a/Jaud B Kypce T€OMETpHHM Ha 2
MJI0CKOCTH
Tema 1.4 Coaepxxanue yueOHOro MmaTepuajia 4
YpaBHeHUs U IMpakTyeckoe 3ansitue 2. PemieHne ypaBHEHU, CHCTEM YpaBHEHHUH. 4
HEPAaBEHCTBA IIpakTyeckoe 3ansitue 3. Perenue HepaBEeHCTB, CUCTEM HEPABEHCTB.
CamocrosiTeibHasi padora Nel 2

[ToaroroBka cooOrmieHus 1Mo TeMe «Posb MaTeMaTuKy Ha KEJIe3HOTOPOKHOM TPAHCIIOPTE»
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Pa3nen 2 Kopuu, crenenu u jiorapugmsl

28

Tema 2.1. Conep:xkaHue y4eOHOT0 MaTepuaJia 16

KopHu u crenenu . . [ .
[ToHsiTie KOpHS N-Of CTENEHU W3 JACHCTBUTENBHOrO 4ucia. OyHKIUH y = " ,AX CBOICTBa U OK-01
rpaduku. CoiicTBa KOpHS N-oif crenenu. [loHsthe cTemeHn ¢ JOOBIM  palMOHAIBHBIM 12 OK-OZ,
MokasaresieM, CBoWcTBa crereHeld. CrereHHas (yHKIMS W €€ CBoWcTBa. MppamuwoHaabHBIC OK-03,
ypaBHeHus. [TokazarenbHas ¢hyHKIMs U ee cBoiicTBa. [loka3aTenbHble ypaBHEHHs U HEPABEHCTBA. 0K-0 4'
IIpakTuyeckoe 3ansitue 4. [IpeoOpazoBaHue U cpaBHEHHUE BBIPAKEHNU, COEPKAILIMX KOPHU N-01 OK-OS:
CTETICHHU. 4 0K-07
IIpakTuyeckoe 3ausiTue 5. [IpeoOpazoBanue U cpaBHEHUE BBIPAKEHUI, COJIEPIKAIINX CTETIEHU C
[pallMOHAJILHBIM [TOKa3aTeeM

Tema 2.2. Conep:xaHue y4eOHOro MaTepuaJia 12

Jlorapudmer Ulorapudm uymcna. JlecaTuunblii U HaTypaibHbINA Jorapudmsel, yucio e. CoiicTBa norapudmos.
Onepanus norapupmupoBanusi. Jlorapudpmuueckas dyHkius u ee cpoiicTBa. Jlorapudmuueckue 8
YPaBHEHHS U HEPABEHCTBA
IpakTyeckoe 3ansitue 6. Pemmenne norapudMudecknx ypaBHEHUI 1 HEPABEHCTB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (coAepKaHue MPUKIATHOT0 MOLYJIsI) 4
IpakTuuyeckoe 3ausitue 7. [Ipumenenue norapudma. Jlorapupmuueckas cnmpans B npupoje. Ee
MaTEMaTUYECKUE CBOKCTBA.
CamocrositeibHasi padora Ne2
[ToaroroBka mpeseHtaimu / pedeparsr / cooOueHUs M0 TeMe «3HAUYCHUE W MCTOPUS MOHATHS 2
morapugma»

Paznen 3 [IpsiMble U NJIOCKOCTH B MPOCTPAHCTBE 20

Tema 3.1. Coaepxxanue yueOHOro MmaTepuajia 4

OcHOBHBIE nousaTus [[Ipenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, MpsMas, IUJIOCKOCTb, IPOCTPAHCTBO).

CTEPEOMETPHH. OCHOBHbBIE aKCHOMBbI cTepeoMeTpuu. [lepecekaromuecsi, mapayieNbHble U CKPEIIMBAIOIINECS 4

Pacnionoxenue npsAMbIX  mpsiMble. [Ipu3HaKk ©  CBOWCTBO CKpEIIMBAIOMUXCA MPSMBIX. OCHOBHBIE TPOCTPAaHCTBEHHBIE

U TUIOCKOCTEMN (burypsl.

Tema 3.2. Conepsxanue y4e6HOro MaTepuasa 6 |OK-01,
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IIpodeccnoHAILHO-OPUEHTHPOBAHHOE CoJlepkaHue (CodepKaHue NPUKIIATHOTO MOXYJISA)

[TapamienbHOCTD [Tapa/uenbHOCTB NPSAMBIX U IUI0CKOCTed. [lapaienbhsle uiockocTu. Terpasap U ero 3JIeMEHTHI. OK-03,
NPSIMBIX, npsmoit  u [[lapayuienenunen U €ro 3J1€MEHTHI. 4 OK-04,
IUIOCKOCTH, IIJIOCKOCTEMN OK-07
IIpakTHyeckoe 3anusTHe 8. 3a/1a4M HA MOCTPOEHUE CEUCHUN 2
Conep:xkaHue y4eOHOTr0 MaTepuaJia 10
Tema 3.3. [lepnengukynsapusie  npsMele. [lapannenbHsle  npsMble, NEPHEHAMKYISPHBIE K IIJIOCKOCTH.
[leprnienaukyasapHocTs  [[Ipu3HaK neprneHAuKYISIPHOCTU NPSAMON U IUIOCKOCTU. [lepneHIuKyisp U HakJIOHHAS. 6
[PSAMBIX, IPAMOH U [lepnienauKysipHble TUIOCKOCTU. [IpHU3HAK neprneHAMKYISpPHOCTU IJIOcKocTe. Teopema o Tpex
IIOCKOCTH, IIJIOCKOCTEH  [epIeHANKYJIIsIpax. YTod MEKAY MPSIMOU U TNIOCKOCTBIO. YTOJI MEXKITY TNIOCKOCTSIMU
IIpakTyeckoe 3ansitue 9. Pemenue 3agay nmo teme «lIpsMple U TNIOCKOCTH B IPOCTPAHCTBE 4
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (coAepKaHue IPUKIATHOT0 MOLYJIs1)
IpaxkTnyeckoe 3anaTue 10. Pemenue npakTHKO-OpMEeHTHPOBAHHBIX 33/1a4 10 TeMe «lIpsmble u
MJIOCKOCTH B IIPOCTPAHCTBE
CamocrositenbHasi padora Ne3
CocraBnenue Tecta Ha TeMy: «B3anMHOe pacnonoXeHne NpsIMbIX U INIOCKOCTEN B TPOCTPAHCTBE 2
Pa3nen 4. KoopanHaTbl M BEKTOPHI 10
Tema 4.1 Coaepxxanue yueOHOro MmaTepuajia 4
JlekapTOBEI JlexkapToBbl KOOpAMHATBI B MpocTpaHcTBe. [lpocreiimme 3amaunm B koopauHaTtax. PaccrosHue OK-02,
KOOpAWHAThI B MEXIy JBYyMs TOYKaMH, KOOPJIMHATBI CEPEIUHBI OTpe3Ka. PaccTosiHMe MexXay ABYyMs TOUYKAMH, 2 OK-03,
[IPOCTPAHCTBE. KOODPIMHATBI CEPENUHBI OTPE3Ka. OK-04,
IIpakTuyeckoe 3ansiTue 11. [IpocTeifiue 3anaun B KOopAUHATaX 2 OK-07
Tema 4.2 Coaepxxanue yueOHOro MmaTepuajia 6
BekTops! B |BekTopsl B ipocTpaHcTBe. CI0KEHUE U BEIUNTAaHUE BEKTOPOB. ¥ MHOXKEHHE BEKTOPA HA YHUCJIO.
[IPOCTPAHCTBE. CkasisipHOE IPOU3BEIEHUE BEKTOPOB. YTOJI MEXy BEKTOpaMU 4
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IpakTuyeckoe 3ansTue 12. [IpakTHKO-OPUEHTUPOBAHHBIC 33]]a9M HA KOOPJIUHATHON IIOCKOCTH
BrrunciieHre pacCTOSHUN U TUIOIIAIEH Ha TIIOCKOCTH. KonruecTBEHHbIE pacueThl

Pa3znen 5. OCHOBBI TPUTOHOMETPHH. 30
Tema 5.1 Conep:xanue y4eOHOT0 MaTepuaJia 18
Tpuronomerpuueckue |Pagmannas mepa yrna. [loHartue uucioBoil okpyxkHOCTH. OmpeneneHue cuHyca, KOCHHyca H
byHKIIH TaHTeHCa yria. 3HaKu TPUTOHOMETPUUECKHUX byHKIHA. CooTHoueHust MEXTY
[IPOM3BOJIBHOIO YIJNIA, [TPUTOHOMETPUYECKUMH (DYHKIMSMU OJJHOTO U TOTO Xke yria. TpuroHoMeTpudeckre ToKAeCTBa. 14
Yucia. CBoiicTBa UETHOCTU U HEYETHOCTH TPUTOHOMETPUUECKUX QYHKIUH. DOPMYIIBI CII0KEHUS
Tpuronomerpuyeckue [TpuroHomerpudeckre pyHKINUHU JBOHHOTO U MMOJOBUHHOTO yria. DopMyIisl mpuBeaeHUs
TOX/IECTBA n |(CyMMa ¥ pa3HOCTb TPUTOHOMETPUUECKHUX (PYHKIIUH.
(bopaybi. IpakTnyeckoe 3ansaTHe 13.IIpeoOpa3zoBaHusi NPOCTEHIIMX TPUTOHOMETPHUUYECKHX BBIPAKEHHUM 4 OK-01,
IIpakTH4eckoe 3ansiTue 14. ToxecTBeHHbIE TPe0Opa30BaHNs TPUTOHOMETPUYECKUX BbIPAXKEHU I OK-02,
Tema 5.2 Conep:xanue y4eOHOro MaTepuaJia 12 OK-03,
Tpuronomerpuueckue [[Ipocreiinye TpUroHOMETpUUYECKUE ypaBHeHNU . [IpocTelime TpUroHoMeTpUIECKUE HEPABEHCTBA 2 gi-gg'
YpaBHCHUSA u [IpakTnyeckoe 3ansitne 15.Pemenne npocTedyx TPUrOHOMETPHUECKUX YPABHEHHUH OK: 0 6'
HEPaBEHCTBA. IMpakTHyeckoe 3ansiTue 16. Pazmiunbie criocoObl penieHns TPUTOHOMETPUYECKUX YPaBHEHUI OK- 07'
Tpuronomerpuueckue [[Ipaktuyeckoe 3austue 17.TpuroHomeTprueckue GyHKINH, HX CBOWCTBA U rpauKu 10
GyHKImY, ux [IpodeccnoHaILHO-OPMEHTHPOBAHHOE CO/Iep:KaHMe (coAepKaHue MPUKIATHOT0 MOLYJIs1)
ceoiictBa u rpaguku  [[IpakTHyeckoe 3ansiTe 18. Onucanue MpOU3BOICTBEHHBIX MPOIIECCOB C TIOMOIBIO IPadUKOB
IIpakTH4eckoe 3ansiTue 19. O606maromuit ypok no reme « OCHOBBI TPUTOHOMETPUN
CamocrosiTesqibHasi pabora Ned
CocTaBuTh  OHOpPHYIO Tabnuiy- KOHCHeKT 1o Teme: «lIpocteiimme  TpUroHOMETpUUYECKHE 2
YPaBHEHUS.
Paznen 6. @yHkuuu u rpapuku 14
Tema 6.1 Conep:xanue y4eOHOro MaTepuasia 14
DyHKIMY, ux (@ynkuuu. CoiictBa pyHkumu. ['paduyeckas nuHTepripeTanus. 2 OK-01,
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CBOICTBA. Crioco0b1 [[IpakTuyeckoe 3ansaTue 20.JIuneiinas, kBagpaTuuHas, APOOHO-TMHEWHas (QYHKINHU, UX CBOMCTBA OK-02,

BagaHus QYHKIUHA U rpaduKu OK-03,
IpakTnyeckoe 3ansTue 21.CrenenHas, mokaszarenpbHas W Jjorapudmuueckas (QpyHKIHHM, U HUX OK-04,
CBOWCTBA U rpaduku 12 |OK-05,
IIpakTiyeckoe 3ansaTue 22. TpuronoMmerpudeckue GyHKIIUU, UX CBOHCTBA U TpaduKu OK-06,
IIpakTuyeckoe 3ansaTue 23.IIpeodbpazoBanue rpadukoB GyHKIHIA OK-07
IIpakTHyeckoe 3ansTHe 24. PemieHue MppalMOHAIBHBIX, MOKA3aTEIbHBIX U JIOrapU(PMHUUECKUX
HEPaBEHCTB
IIpakTH4eckoe 3ansiTHe 25. PenieHne TpPUroHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB
CamocrosiTesqibHasi pabora NeS
BremonauTh rpadudeckyro padoty mo teme: «lIpumepsl  (QyHKIMOHATBHBIX  3aBHCHMOCTEH B 2
peasbHBIX IIpoleccaXx M SIBICHUSIX»

Pa3nen 7. MHOTOrpaHHHMKH M Tejla BPallleHUs 32

Tema 7.1 Copepxanne yueOHOro marepuajia 10

[TousiTue [ToHsTHE MHOTOTPaHHUKA, €ro 3JeMeHThl. CedeHne. BhImyKitble HeBBITYKIIble MHOTOTPaHHHUKH OK-01,

MHOTOI'paHHUKA. [Tousitre npusMmel. [psimast n HakioHHast npusMa. [IpaBunbHas npusma. Ee ceuenue. OK-02,

[Tpusma. Ilupamuna. [Tapaymuienenumnesn, CBOMCTBA  NPSAMOYTOJbHOrO  mapajuienenunena, ky0. Ceuenue KyOa, 6 OK-03,
napaienernmnena. Ilupamuna u ee snemeHThl. CedeHue mnupamuzpl. [lpaBuibHas mUpaMuza. OK-04,
'Y ceueHHas nmupamua. OK-05,
IpakTuyeckoe 3ansitue 26. [Tnomans 60KOBOM 1 MOTHOM MOBEPXHOCTH MTPU3MBI, TUPAMH/IBL. OK-06,
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE ColepkaHue (CodepKaHue NPUKIIATHOTO MOXYJISA) OK-07
IpakTuyeckoe 3ansTue 27. [lpumepsr cummerpuit B mpodeccun. CuMMeTpuss B TIPHPOIE, 4
APXHUTEKTYpE, TEXHHUKE, B OBITY.

Tema 7.2 Copaepxanne yueOHOro marepuajia 10

Tena BparieHus. [{unmunap u ero snemenTsl. CeueHue mwimHApa . PasBeptka mumusapa. KoHyc M €ro sieMeHTHI.

[{muHap, KOHYC, Ceuenue konyca. Pa3Beprka konyca. lllap u cdepa. BzaumHoe pacrnonoxenue chepbl U MIOCKOCTH. 6

mrap.

Ceuenue 1mapa, cepsl.

22




IMpakTuyeckoe 3ausTue 28.11nonans MOBEpXHOCTH IIIMHAPA U KOHYCA.

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJep KaHue (ColepKaHNe NPUKIATHOTO MOXYJIS) 4
IpakTHyeckoe 3ansiTue 29. Penenre npukIaaHbIX 3a/1a4 HA MHOTOTPAHHHUKH U TeJa BPALICHUS
Tema 7.3 Conep:xanue y4eOHOro MaTepuaJia 12
Ilonsartue o0 oObeme [[loustue 06 00beMe Tena. OObeM Kyba M MPAMOYroNbHOro mapamienenunena. O0beM IpU3MbI K
rena. O0BEMBI Te mmHApa. O0bembl THpaMuabl M KoHyca. O0veM mapa u twiomanb cdepsl. [lomobue Ted. 10
OTHOIIIEHNE TUIOMIAACH MOBEPXHOCTEN 1 00bEMOB MOI00HBIX TEJI.
IIpodeccnoHaILHO-OPMEHTHPOBAHHOE  CO/lepkaHue  (codep:KaHMe TPHKJIATHOIO MOJYJIA)
IpakTnyeckoe 3ansitne 30. Mcnonp3oBaHue KOMOMHAIMII MHOIOIpaHHUKOB M TeJl BpAlllEHHs B 2
[PAaKTUKO-OPUEHTUPOBAHHBIX 3a7ayax
CamocrosiTesqibHasi pabGota Ne6
2
[ToaroroButk npe3entanun / pedeparsl / cooduenus no teme «Tena [lnarona. ApXuMeI0BbI Teay
Paznen 8. [IpousBoanas pyHKIUUH, ee IPUMEHEHUE 20
Tema 8.1 Conep:xanue y4eOHOro MaTepuaJia 10
[TousiTne YucnoBast mocienoBaresbHOCTh. Ilpeaen mocienoBaTeNbHOCTH. 3aJaud, MPUBOJAIINE K TOHSITHIO
[IPOU3BOAHOM. pou3BoAHON. Ompenenenne Npou3BOIHON. AJITOPUTM OTBICKAHHS TPOU3BOAHOM. 8 OK-01,
Dopmyisiel 1 npaswiia  |[Dopmynel  auddepentmpoBanus. OnpeneneHue CciIoXHONH QyHKiuH. [Ipom3BogHAs —CIIOXKHOM OK-02,
mddepeHnupoBanus  (pyHKIHMU. ['eOMETpUYEecKUii CMBICT TPOW3BONHON (DYHKIMH. YpaBHEHHE KacaTelbHOH K rpaduKy OK-03,
bysakiyy. Ousnueckuit (MEXaHUYECKUI) CMBICH TPOU3BOJHOM. OK-04,
IpakTyeckoe 3ansitue 31 .IlpaBuna quddepenuponanusi. 2 OK-05,
Tema 8.2 Conepsxanue y4e0HOro MaTepraa 10 OK-06,
[IpuMeHeHne MounoTtoHHOCTh (GyHKIMH. Touku skcTpemyma. HccnenoBanue (yHKIMM HA MOHOTOHHOCTb U OK-07
MIPOU3BOHOM. noctpoenue rpapukoB. HaxoxneHrne HanOoIbIIEr0 1 HAMMEHBIIIET0 3HAUYCHUH (PYHKITHA. 6

HccnenoBanus (bYHKI_II/II/I H ITOCTPOCHUA €€ Fpa(I)I/IKa C IIOMOIIBIO HpOHSBO,Z[HOfI.
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IIpodeccnoHa/IbLHO-OPMEHTHPOBAHHOE CO/Iep:KaHMe (coAepKaHue IPUKIATHOT0 MOLYJIsI)

IpakTHyeckoe 3anaTHE 32. HaxoxeHnEe ONTUMAIBHOTO PE3yJbTaTa ¢ TOMOUIBIO TPOU3BOIHON B 4

[IPAKTUYECKUX 3a/1a4ax.

IIpakTHyeckoe 3ansitne 33. MToroslii ypok 1o teme «IIponsBonHast GpyHKIMH, €€ IPUMEHEHHUE)
Pa3nen 9. UHTerpas u ero npuMeHeHue 14
Tema 9.1 Copepxxanne yueOHOro marepuajia 4 OK-01,
[TepBooOpaznas [TepBoOOpazHasi. [TpaBuna HaAXOXKICHHS nepBooOpasHbIX. HeomnpeneneHHbii HUHTETpaJ. OK-02,
(yHKIIH. HemnocpencTBeHHOE UHTEIPUPOBAHUE. 4 OK-03,
Heonpenenenusiii OK-04,
MHTETpaj OK-05,
Tema 9.2 Copaep:xanue yueOHOro MmaTepuaJjia 12 |OK-06,
OnpeneneHHbli Copepxxanue yueOHOro MmarepuaJjia 10 |OK-07
MHTETpa u ero (OnpeneneHHbIA HHTETPa U €ro cBoicTBa. [lomnanb KpUBOJIMHEHHON TPAICIINH. 4
[PUMCHCHHEC IMpakTHyeckoe 3ansitue 34. BerauciieHne onpeeneHHbIX HHTETPaioB

IpakTH4eckoe 3ansiTue 35. Boruncienue miomnaieil ¢ moMOILIbI0 HHTETPAIOB

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IeP:KaHMe (COAePKAHNE TPUKIATHOTO MOLYJIs1) 6

IIpakTHyeckoe 3ansitue 36. PemeHue 3agay Ha NpPUMEHEHHWE HWHTErpaja Uil BBIYMCICHUS

(bU3NUECKUX BEJIMYMH U TUIOLIa e

CamocrosiTesqibHasi pabGora Ne7

Brimonaenne rpaduueckoit padothl « Beramcienue miomanaei Guryp ¢ moMoIsi0 HHTETpasia 2
Pa3nen 10. DineMeHTHI KOMOMHATOPUKH, CTATHCTUKH M TEOPUHU BePOSITHOCTEI 16
Tema 10.1 Copaepxanne yueOHOro Mmarepuajia 6
OcHOBHbIE noHATUA (OCHOBHBIE MOHATHUS KOMOUHATOpuKU. [lepecTanoBKY, pa3MeIIeHus], COYeTaHHS. 4 OK-01,
KOMOMHATOPHKA IIpakTHyeckoe 3ansitue 37. Penenue 3a1a4 no reme «eMeHTbl KOMOMHATOPUKI 2 OK-02,
Tema 10.2 Conep:xanue y4eOHOro MaTepuajia 6 OK-03,
(JJIEMEHTBI Teopun |(CoObITHE, BEPOSITHOCTD COOBITHS, CJIOKEHUE U YMHOXKEHHE BEPOSITHOCTEH 2 OK-04,
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BEPOATHOCTEN IpakTHyeckoe 3ansiTue 38.PemieHne 3a1a4 1o onpeeseHUuI0 BEpOITHOCTEH OK-05,
IIpodeccuoHaTbHO-0PHEHTHPOBAHHOE cogep:kaHue  (coep:kaHMe NPHKJIAJHOTO  MOIYJIA) 4 OK-07
IpakTHyeckoe 3ansitue 39. BeposTHOCTH B pohecCHOHATBHBIX 331a4ax
Tema 10.3 Conep:xanue y4eOHOTo MaTepuaJia 4
(D71€MEHTbI JluckpeTHas ciaydaiiHas BEJIMUMHA, 3aKOH €€ paclpeieIeHUs U YUCIIOBbIE XapaKTEPUCTUKU
MaTeMaTHYEeCKON Bapuanuonnsiii psa. Ilonuron yacror u rucrorpamma. CTaTUCTHYECKHE XapaKTEPUCTUKU psla 2
CTaTUCTUKU Ha0JI01aeMbIX TaHHBIX
IIpodeccnoHa/IbLHO-OPMEHTHPOBAHHOE CO/Iep:KaHMe (coAepKaHue IPUKIATHOTO MOLYJIs1)
IpakTuyeckoe 3auaTue 40. Pemenue mpakTHyecKux 3ajad Ha 0OpaOOTKY YMCIIOBBIX JaHHBIX, 2
BBIUMCIICHNE UX XapaKTEPUCTHUK.
Pa3znen 11. YpaBHeHusI 1 HepaBeHCTBA 20
Tema 11.1 Conep:xanue y4eOHOro MaTepuaJia 14
O0mue METO/IbI
peleHus  ypaBHEHMH, [YpaBHeHHs. PaBHOCHIBHOCTH ypaBHeHHH. OOImMe TpueMbl pelIeHus ypaBHEHUH. ParmoHambHBIE OK-01,
HEPAaBEHCTB,  CHUCTEM [ypaBHEHHs U HepaBeHCTBa. MppalnoHaibHble ypaBHEHUS U HEPaBEHCTBA 12 |OK-02,
YpaBHEHUH u Merton uHTepBanoB. ['paduueckuil MeTon pelleHUs ypaBHEeHMH U HepaBeHCTB. [loka3arenbHble OK-03,
HEPaBEHCTB YpaBHEHUsT U HepaBeHcTBa. Jlorapupmuueckue ypaBHEHHMsS M HEpaBEHCTBA. TpUrOHOMETpUYECKHE OK-04,
YPaBHEHUS M HEPABEHCTBA. YPaBHEHMs M HEPAaBEHCTBA C MoAayleM. HenmHelHble CHCTEMBI OK-05,
YPaBHEHUI U HEPABEHCTB. OK-06,
OK-07,
IIpakTHyeckoe 3ansitue 41.JIunelinble cuCTEMbl ypaBHEHUH U HEPABEHCTB 2
Tema 11.2 CocraBnenue (Coaep:kaHue y4eOHOro MaTepuajia 6
u CocTraBieHue 1 pelIeHne 3a/1a4 ¢ IOMOIIbI0 YPaBHEHHUN 2
[PCLUICHNE 3a1a4 ¢ [IpodeccnoHATBHO-OPHEHTHPOBAHHOE CO/leP KaHNe (CoAepKaHue MPUKJIATHOTO0 MOIYJIsI)
oMOLIbI0 ypaBHeHUH  ([IpakTHyeckoe 3aHsiTHe 42. CocTaBieHHEe W pelieHHe MPO(ECCHOHANBHBIX 337a4d C TOMOIIBIO 4
YpaBHEHHI
IpakTuyeckoe 3ansitue 43. VTOTOBBII YPOK 10 TeMe «YpaBHEHUS U HEPABEHCTBA»
IMpome:xxyrounas arrectanus ( 1uggepeHIMPOBaAHHDII 3a4eT) 1
IIpome:xxyTouHas arTecTanus (IK3aMeH) 24

Bcero:

255
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3. Yci0Bus peaJu3aluu NporpaMmbl 0611e00pa3oBaTe/bHON AMCIHUILTHHBI

3.1 JIJisl peajim3anid NPOrpaMMbl TUCHUIIHHBI J0/LKHBI ObITH MPeIyCMOTPEHbI
cienymoiue cnenuajibHble MOMeeHus:
Peamm3anus mporpamMmbl  TUCHMIUIMHBI TpeOyeT Hamuyms y4eOHOTo KaOWHeTa
MaTEeMaTHKH.
O6opynoBanue yueOHoro kabuHera:
- TI0CaJI0YHBIE MECTa MO KOJINYECTBY O0YUAIOIINXCS;
- pabodee MECTO MPerno1aBaTels;
- KOMIUIEKT y4eOHO-HATJISIIHBIX TIOCOOUIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPUAJIOB;
- 3a/1aHUsI JIJIs1 KOHTPOJIBHBIX PaboT;
- MpoeCCUOHATTEHO OPUEHTUPOBAHHBIC 3/ TaHMSI;
- MaTepuaJbl 9K3aMeHa.
TexHuueckue cpecTBa 00ydeHUs:
- IEPCOHAJIBHBIN KOMIIBIOTEP C JTUIIEH3UOHHBIM MTPOTPAMMHBIM 00€CTIeUeHUEM;
- IPOEKTOP C IKPAHOM.

3.2. Uudopmanuonnoe odvecnevyenne o0yueHusi OCHOBHbIe MCTOUYHUKM:

1 bamvakoB M.M.MaremaTtuka(0a3oBbiii ypoBeHb): yu. s 10 ki.: CI1O /
M.H.bammakos,- M. U3x, nentp «Axkagemusi», 2014,- 304c

2 bammakoB M.MMaremaTtuka(6a30Bbiit ypoBeHs): yu. s 11ki.: CITIO /
M.U.bammakos,- M. U3x, nentp «Axkagemus», 2014,- 320c

3
bamvakoB M.M.MatemaTtuka. 3agauHuK: y4. TIOC. ISl CTY/I. YUPEX. Cpel, pod.
oOpazoBanus / M.W.baimaxkos,- 5-e uzn., crep,- M. U3a. nentp «Axagemusi», 2014,- 416¢

4 Owmenpuenko B.I1. Marematuka: y4. moc./ B.I1. Omensuenko, 2.B. Kypb6arora,- U31.9-
e,crep,- PoctoB H//I: ®ennkc, 2014.-380c.

5

Konsrua FO.M. Matematuka: B 2 ku. KH.1: V4. moc. 1j1st cTy1IeHTOB 00pa30BaT. YUpEkKI.
cpen. mpod. oopaz-a /FO.M.Komsrun,I'.JI.JIykankun, [.H.IkoBmes;

[Tox pen. I'.H.fIxoBneRa. - 5-¢ 3. - M.: OO0 «M3xa-Bo Onukcy, OO0 «13a-Bo «Mup u
O6pazoBanuey, 2008,- 656¢.

4 |https://urait.ru/book/matematika-512206 MaremaTrka : y4eOHHK JUIs

cpennero npodeccuonansHoro oopazopanus / O. B. Tarapuuxos [u np.] ; moa o6mieit
penaxkuuei O. B. TarapuukoBa. — Mocksa : U3znarensctBo FOpaiit, 2023. — 450 c.

5 |https://urait.ru/library/uchebniki-spo/po-tematikam/matematika-i-

statistika/matematika-obschie-raboty/algebra Boromomnos, H. B.

Marematrka. Anredpa u Hadana aHanu3a. ba3oBelil ypoBens: 10—11 kmaccesl : yueOHUK
s cpenHero oomiero oopa3zosanus / H. B. boromonos. — Mocksa : M3natenscTBo HOpaiiT,
2023. — 241 c.



https://urait.ru/book/matematika-512206
https://urait.ru/library/uchebniki-spo/po-tematikam/matematika-i-statistika/matematika-obschie-raboty/algebra
https://urait.ru/library/uchebniki-spo/po-tematikam/matematika-i-statistika/matematika-obschie-raboty/algebra

6 |https://urait.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-

511816 Duarckas, H. IO. Teopust BeposiTHOCTEH 1 MaTeMaTHuIecKasi CTATUCTHKA | YICOHHUK
W IPAKTHKYM JJIs1 cpeiHero npodeccuonansuoro oopasosanus / H. FO. Dnarckas, E. P.
XakumyinuH. — Mocksa : U3patensctBo FOpaiit, 2023. — 399 c.

I[OIIOJIHI/ITeJILHLIe HCTOYHUKH:

1. Hayuno-momymsipHblii (pu3uKo-MaTeMaTHueckuit xKypHain «KBant»y. ®opma
nocryma: http://kvant.ras.ru

2.  Hayunsrii xxypuan «Crynenueckuiiy. @opma nocryna: https: //sib ac. info/j
oumal/student

3. Bcepoccuiickue naTepHeT - onumuaael. @opma mocryma: https://online-
olympiad.ru

4. CrpaBOYHHK IO MaTeMaTHKE IS IKOJBbHUKOB. PopMa ocTyna:
https://www.resolventa.ru/denio/deniomath.htm

5. ®epepanbHblil noptan «Poccuiickoe odpazoBanue». @opma nocTyna:

http://www.edu.ru



https://urait.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-511816
https://urait.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-511816
http://kvant.ras.ru/
https://online-olympiad.ru/
http://school-collection.edu.ru/
https://www.resolventa.ru/denio/deniomath.htm
https://mathematics.ru/
http://www.edu.ru/

4. KoHTpPOJ/Ib U OLIEHKA Pe3yJIbTATOB 0CBOEHUS 0011e00pa3oBaTeIbLHOI
AUCHUILTUHBI

KonTposib M omeHka pe3ysibTaToOB OCBOEHUS 00111€00pa30BaTEIbHON JAUCIMILIAHBI
pPacKphIBAIOTCS  4epe3  JUCHUIUIMHApPHBIC
dbopMupoBaHue oOHMX U MPO(PECCHOHATBHBIX KOMIIETEHLMN MO pasjenamM U TeMaM

PE3YJIbTATHI, HaIIpaBJICHHBIC Ha

coJiep>kaHus yueOHOTO MaTepuarna.

Oomas/npopeccuoHaIbHASA Paznen THn oneHoYHbIX MEepONPUATHS
KOMIIETeHIIHSI

OK 01. Beibupats cioco0bI pereHus P 1, P 2, P| TecrupoBanue

3ay1a4 ipoeccHonanbHOM festensHoctn | 3, P9, P 6, | Vermpiii ompoc

NPUMEHHUTEIILHO P 7, P 8 P | Maremarnueckuii qukTant

K pa3JIn4HBIM KOHTEKCTaM 2’1 P10, P CamocrosrensHas paboTa
JuddepennmpoBaHHbIi 3a4eT
BrinonHeHne 3K3aMeHaMOHHBIX
3aaHUuN

OK 02. Hcnonb30BaTh COBpEeMEHHBIE P 1, P 2, P| TecrupoBanue

Cpe/CTBa IMOKMCKA, aHAIN3a U 4, P 5, P 6, | Vcrapri onpoc

UHTEPIIpeTanuy HHPOpMaLUH, 1 P 7, P 8 P| Maremaruueckuit aukrant

MH(pOpPMAIMOHHBIE TEXHOJIOTHH JIISI 2’1 P10, P CamocrosTensHas paboTa

BBITIOJTHEHHS 33124 Po(ecCHOHAIBHOI JuddepeHnnpoBaHHbIH 3a4eT

JeSITeTbHOCTH BrinonHeHne 3K3aMeHaMOHHBIX
3aJlaHUN

OK 03. [TnanupoBaTh 1 pPeaTu30BLIBATH P 1, P 2, P | TecrupoBanwue

cOOCTBEHHOE MPODECCHOHATHEHOE 1 3, P4, P 5, | Vernslit onpoc

JMYHOCTHOE PA3BHUTHE, P 6, P 7, P | Maremaruueckuit aukrant

IpeANPUHUMATENBCKYIO IESTEIBHOCTD B g’ 1P1 9, P10, CamocrosTensHas padoTa

npodeccuoHanbHo chepe, HuddepenmpoBanHbIii 3a4eT

UCIIONIb30BaTh 3HAHUS 110 (PUHAHCOBOM BrinonHeHne 3K3aMeHaMOHHbBIX

IPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX 3a7aHui

CHUTYaIHSIX

OK 04. DddexktrBHO P 1, P 2, P | TecrupoBanwue

B3aMMO/IEIICTBOBATh M pabOTaTh B 3,P4P5,P | Vernsii onpoc

KOJUIGKTHBE W KOMaHJIe 6, P 7, P8, | Maremarnueckuit aukrant

P9, P10, P
11 CamocrosiTenbHas padoTa

HuddepennupoBaHHblii 3a4eT
BrinonHeHne 3K3aMeHaMOHHBIX
3aaHuM

OK 05. Ocy1mecTBiiTh YCTHYIO U P 1, P 2, P | TecrupoBanwue

MHCEMEHHYI0 KOMMYHHKAIIMIO Ha 5, P 6, P 7, | Verusiiompoc

rOCyIapCTBEHHOM si3blke Poccuiickoit P38 P9 P Maremarnueckui TUKTAHT

Ddeneparuyl ¢ yueToM 0COOCHHOCTEH 10, P 11 CamocrosiTenpHas paboTa

COIIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTa JuddepennmpoBaHHbIii 3a4€T




Brmmonnenne sK3aMeHaInOHHBIX

3aaHui
OK 06. [TposiBIIsAT TpaskIaHCKO- P 1, P 5, P | TecrupoBanue
MaTPUOTUYECKYIO IIO3ULIUIO, 6, P 7, P8, | Verumit onpoc
JIE€MOHCTPUPOBATh OCO3HAHHOE P9, P11 MaremaTuyeckuii JUKTaHT
IIOBEJICHHE HAa OCHOBE TPaJAULIMOHHBIX CamocrosiTensHast pabota
00111e4€eI0BEYECKUX LIEHHOCTEH, B TOM JuddepenunpoBaHHbIif 3aueT
qHCiIe C y4eTOM rapMOHU3ANH BrinonHenune 3x3aMeHaMOHHbBIX
MEKHAIIMOHAJIBHBIX U MEKPETUTHO3HBIX 3aaHui
OTHOUICHUH, IPUMEHATH CTaHIAPTHI
AHTUKOPPYIILIMOHHOTO TIOBEICHHUS
OK 07. ConeiicTBOBaTh COXpaHEHUIO P 1, P 2, P| TecrupoBanue
OKpY>Karolen Cpebl, 3, P4 YceTHBIN 0nIpOC
pecypcocOepexeHHI0, IPUMEHSTh P 5 P 6, P| MareMarH4eckuil IMKTaHT
3HaHUS 00 U3MEHEHUH KJIMMaTa, 7, P 8, P 9, | CamocrosaTenbHas pabora
MPHUHIUIIBI OepexkITMBOro npousBojacTea, | P 10, P 11 JuddepenunpoBaHHbIif 3aUeT

3(peKTUBHO 1EeliCTBOBATH B
YpEe3BBIYAMHBIX CUTYAIUIX

BrinonHenune 3K3aMeHallnOHHEIX
3aJlaHUN
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