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1. O0mas XxapaKkTepucTHKA pado4yei NporpamMmbl
0o01eo0pa3oBaTe/IbHOM TUCHMILIMHBI «MaTemaTuka»

1.1. MecT0  AMCUMIVIMHBI B CTPYKType  NpPo(eCcCHOHAIbHOM
o0pa3zoBartesbHOI mporpammsel CIIO:

O6mieobpazoBaTenbHas JTUCHUIUIMHA «MatemaTtuka SIBJISICTCS
o0s3aTeNIbHOM  4YacThi0  00IIe0Opa30BaTEIbHOIO  IIMKJIAa  00pa3oBaTesbHON
nporpaMmsl B cootBeTcTBUU ¢ PI'OC.

1.2. Heau u miiaHupyemMble pe3yabTaTbl OCBOCHUS AMCUMIIINHBI:

1.2.1. Heab AMCHUIIMHBI

Conepxanue MPOTrpaMMbl o01eo0pa3zoBaTenbHON JTUCIUTIIAHBI
«MareMaTuka» HalpaBl€HO Ha JOCTHXKEHUE pe3yJbTaTOB €€ HW3y4YeHus B
cootBercTBUM C TpeboBanusimu PI'OC CO0 c¢ yderom mnpodeccuoHaTbHON
HarnpasieHHoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaThbl OCBOCHHS 001I€00Pa30BaTEIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC C00
Oco0oe 3HaueHue AUCIUILIMHA uMeeT npu popmupoBanuu u pazsutuu OK u 1K



O0mme KOMNIEeTeHIIUU

OK 01. Bribupats
crocoObI peleHus 3a1a4
npodecCHoHaTBHOM
JESTEIbHOCTH
MPUMEHHUTEIEHO K
Pa3IMYHBIM KOHTEKCTaM

Ilnanupyembie pe3yJibTaTbl 00yUeHHSI

OO01mue

- TOTOBHOCTbH K TPY/ly, OCO3HAHHE [IEHHOCTH
MacTepCTBa, TPYI0JII00UE;

- FOTOBHOCTH K aKTUBHOM JIEATEIHLHOCTH
TEXHOJOTHYECKON U COLMAIBHOW HAIIPaBJIECHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATh, TUIAHHPOBATH
CaMOCTOSITEIIEHO BBITTOJTHATH TAKYIO JICATEIHHOCTD;

- MHTEPEC K pa3InNuHbIM cepam npodheccnoHaTLHOU
JIESITECILHOCTH,

OBnazieHNe YHUBEPCATbHBIMH YU€OHBIMU
MTO3HABATEIHbHBIMY JICHCTBHUAMU: a) 6a30BbIC
JIOTUYECKHUE NEUCTBUA:

CaMOCTOSTENHHO (POPMYIUPOBATH U
aKTyaJIM3UpOBATh MPOOJIEMY, pacCMaTPUBATh €
BCECTOPOHHE;

- YCTaHaABJIWBATh CYIIECTBCHHBIN MPU3HAK WIIH
OCHOBAHUS JUIsSI CPaBHEHM S, KIIaCCU(PUKAIIMHN 1
000011IeHN;

- ONpEAeNATh LETu ACATCIBHOCTH, 33/1aBaTh
rapamMeTpbl U KpUTEPUHU UX TIOCTHIKCHUS;

- BBISBJIATH 3aKOHOMEPHOCTH U TTPOTHUBOPEUHS B
paccMaTpuBaeMbIX SIBIICHUSX;

- BHOCHUTH KOPPEKTHUBBHI B JIEATEIHHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJILTATOB IIENISIM, OLICHUBATh PUCKH
MOCIICICTBUI ACATEILHOCTH,

JucuMnianHapHbie

- BJIAJICTh METOJ/IaMHU JIOKA3aTeIIbCTB, AJITOPUTMAMHK PEIICHHS
3a/1a4; yMeHUe GOPMYIUPOBATH OTIPEACIICHUS, AKCHOMBI 1 TEOPEMBI,
MPUMCEHATH UX, IPOBOAWUTE JOKA3aTCIIbHBIC PACCYXXICHUA B XO/I€
peIIeHus 3a/1aY;

- YMETh OIICPUPOBATH NOHATUAMMA: CTCIICHb YHCJIA, J'IOl"apI/I(i)M
qucia, YMCHHUEC BBITIOJHATH BBIUYMCICHUEC 3HAa4YeHUU U
npeoOpazoBaHus BRIPAKEHUN CO CTETICHSMH U Jiorapudmamu,
npeoOpazoBaHus APOOHO-PAITMOHAIBHBIX BRIPAKCHUH;

- YMETh ONIEPUPOBATh MOHATUSMU: PAllHOHAIBHBIE,
UpparnroHabHbIE, TOKa3aTeIbHbIE, CTEIICHHBIC, JTIorapu(Muieckue,
TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

- YMETh ONIEPHPOBATH MOHATHIMU: (QYHKITUS, HEITPEPHIBHAS
(byHKIUS, IPOU3BOIHAS, TIEPBOOOpaA3HAas, OTIPEACICHHBIN UHTETPaT,
YMETh HaXOIUTh MPOU3BOIHBIC AIEMEHTAPHBIX (YHKIIUN, HCIIOIB3Ys
CIPaBOYHBIC MaTEPHAJIBI; UCCIICIOBATh B IPOCTEHIIINX CITydasx
(GYHKIIUM HA MOHOTOHHOCTbD, HAXOIUTh HANOOJIBIINE U HAUMEHBIIINE
3Ha4YeHUs1 QYHKIUIT; CTPOUTH rpaGUKH MHOTOUICHOB C
UCIIOJIb30BAHUEM allllapaTa MaTeMAaTHYECKOTO aHAIN3a; TPUMECHSTh
NIPOM3BOJIHYIO TIPU PEIIICHUH 3a/1a4 Ha JIBIKCHHE; pellaTh
NPaKTUKO-OPUEHTHUPOBAHHBIC 337]a4l Ha HAaHOOJIBIINE U
HAaUMEHBIIINE 3HAUCHUS], Ha HAX0X/IEHUE MyTH, CKOPOCTH U
YCKOPEHUS;

- YMETh OTIEpUPOBATh MOHATUSIMU: PallMOHATbHAS (PYyHKITHS,
nokasareiabHas QyHKIIMsS, CTeNeHHas PyHKIHUs, Jorapudmuyueckas



- pa3BHBaTh KPEATUBHOE MBIILICHUE ITPU PEIICHUH
YKU3HEHHBIX TTPOOIeM

0) 6a30BBIC UCCIIEIOBATEIILCKHUE JICHCTBYS:

- BJIQJIETh HaBBIKAMHU Y4€OHO-UCCIIEOBATEIIBCKON 1
MIPOEKTHOM JIeATEILHOCTH, HABBIKAMH Pa3peIIeHUs
pooseM;

- BBISABIIATH TPUYUHHO-CIICJICTBEHHBIC CBSI3U
aKTyaJIM3UPOBATh 33/1a49y, BBIJIBUTATh THIIOTE3Y €€

PEeIICHM A, HAXOUTDb apryMCHTBI JJIs JOKA3aTCIIbCTBA

CBOUX YTBEPKACHMI, 3a1aBaTh ITapaMeTpsl U
KPUTEpUU PELICHHUS;

- AHaJU3HMPOBATH MTOJTYYECHHBIE B XOJE PEIICHUS
3a/1a4y Pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETb IIEPEHOCHUTH 3HAHUS B IO3HABATENIBHYIO U
IIPAKTUYECKYIO O0JIACTH KU3HEAEATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX
IPEIMETHBIX 00JIacTel;

- BBIJIBUI'aTh HOBBIE UJIEH, IPEJIaraThb
OpUT'MHAJIbHBIE NTOIXObI U PELICHUS;

U CIIOCOOHOCTb UX UCHOJIB30BAHUSA B
[I03HABATEIbHON U COLMAJIBHOM MPAKTHUKE

byHKIUS, TPUTOHOMETpUYECKUE QYHKIIH, 0OpaTHbIe (yHKINH;
YMEHHUE CTPOUTH IpaMKN U3y4eHHBIX (PYHKIUH, HCIIOIB30BATh
rpaduky Npu U3y4eHUH MPOLECCOB U 3aBUCUMOCTEH, IIPU
pelIeHn  3a1a49 U3 APYruX yIeOHBIX MIPEIMETOB U 33124 U3
peabHOM KU3HU; BhIpAXaTh (OpMyJIaMU 3aBUCUMOCTH MEKTY
BEJIMYMHAMU;

- YMETb pelIaTh TEKCTOBBIE 3a/1a4l Pa3HbIX THIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, AOJIM U 4acTH, Ha IBUKEHHE, paboTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH, 33]1a4U U3 00JIaCTH yIPABICHUS
JUYHBIMU U CEMEHHBIMU (PMHAHCAMU); COCTaBJISATh BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 3aJ1auH,
UCCIIEI0BaTh MOJyYEHHOE PEIlIEHHE U OLIEHUBATh
PaBIONOI00HOCTh PE3yIbTATOB;

YMETb ONEPUPOBATH MOHATHIMU: CpeHEe apuPMETUYECKOE,
Me/naHa, HauboJiblllee 1 HAUMEHbIIIee 3HAYeHUs, pa3Max,
JMcriepcus, CTaHIAPTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMeTh
U3BJICKaTh, UHTEPIPETUPOBATH MH(POPMALIUIO, TPEICTABICHHYIO B
TabIMIIaxX, HA uarpammax, rpadukax, OTpaskarollyto CBONCTBa
peabHBIX IPOLIECCOB U ABJICHUN; IPEACTaBISTh HHPOPMALIUIO C
IOMOILBIO TAOJIMI U TUarpaMMm; UCCIe0BaTh CTATUCTUYECKUE
JJAHHBIE, B TOM YHUCJIE C IPUMEHEHHEM I'padMueCcKuX METOJI0B U
UIEKTPOHHBIX CPEJICTB;

YMETh ONEPUPOBATH MOHATHAMU: CIIyJaiHbII ONBIT U CIydaiiHOe
coObITHE, BEPOATHOCTh CIYy4aifHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSATHOCTH C UCIOJIb30BaHUEM I'paUUECKUX METOJIOB;
OPUMEHATH (POPMYJIBI CIIOKEHUS U YMHOKEHUS BEPOATHOCTEH,
KOMOMHATOpHbIE (PaKThl U HOPMYIIBI TP PEILICHUHN 3a]1ay;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJIMUMHAMH; YMEHHUE IPUBOAUTH IPUMEPHI



MIPOSIBJICHUS 3aKOHA OOJIBIIIUX YUCENT B IPHPOJIHBIX U
OOIIIECTBEHHBIX SIBICHUSIX;

- YMETh ONIEPHUPOBATH MOHATHAMH: TOYKA, MPAMasi, ITIOCKOCTh,
MIPOCTPAHCTBO, IBYTPAHHBIN yroJI, CKPEIIUBAIOIINECS TIPSIMBIE,
MapajuIeIbHOCTh U IEPIICHIUKYISIPHOCTD MPSMBIX M TIOCKOCTEH,
YTOJI MEXKIY IPSIMBIMH, YTOJI MEXKTy IPSIMOM U TUTOCKOCTBIO, YTOJT
MEX Ty TUTOCKOCTSIMH, PACCTOSTHUE OTTOYKH JIO TIOCKOCTH,
paccTOsIHUE MEX Ty TPSMBIMHE, PACCTOSHUE MEKTY IJIOCKOCTSIMU;
YMEHHE HCITOJIb30BaTh MPU PEIICHUN 33]1a4 H3YICHHBIC (DaKThI U
TEOPEMBI TUIAHUMETPHUH; YMEHUE OIICHUBATh pa3Mepbl 00BEKTOB
OKPYKAIOIIEro MUPA;

- YMETh OTIEPUPOBATH MOHITHIMK: MHOTOTPAHHUK, CCUCHUE
MHOTOTpaHHUKA, Ky0, MapajuieeuIie]], Ipu3Ma, MupaMua,
(urypa u moBEpXHOCTh BpallleHUs, IWIMHP, KOHYC, Imap, cdepa,
cedeHus (UTYphI BPAIICHUs], INTIOCKOCTh, Kacaromasics chepsl,
WIMHIPA, KOHYCA, IJI0NIAb TTOBEPXHOCTH MTUPAMUJIBI, IPH3MBI,
KOHYCa, IIIHH/IPA, TUIomaab chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapauIeyIeuIIe ia, TUPAMHUIbI, TIPU3MBI,
WIMHpA, KOHYCA, [Iapa; YMEHHE N300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BPALICHHS, KX CCUCHHS OT PYKH, C TOMOIIBIO
YEePTESIKHBIX HHCTPYMEHTOB U DJICKTPOHHBIX CPE/ICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBHJIbLHBIE MHOTOTPAHHUKH;

- YMETh ONIEPUPOBATH MOHITUSMU: IBUKCHUE B IIPOCTPAHCTBE,
1o100HbIe GUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BaTh OTHOIICHHE
TUIOIIAJICH TOBEPXHOCTEH 1 00BEMOB TIOJOOHBIX (GUTYpP TTPU
pEIIeHNUH 33]1aY;



-YMETb BBIYUCIATD TCOMETPHUICCKUC BECIIUYNHDBI (I[JII/IHa, yroi,
II011a/1b, 00BEM, MJIOLIAAb IOBEPXHOCTH ), UCIIOJIb3YS
U3Y4EHHbIE (OPMYJIIbI U METO/IBI;

- YMEThH OIIEpHUPOBATH MOHATUAMHU: IIPAMOYTOJIbHAS CUCTEMA
KOOpAWHAT, KOOPAUWHATBI TOYKH, BEKTOP, KOOPAMHATEI BEKTOPA,
CKaJISIPHOE TIPOU3BEICHHUE, YTOJI MEXAY BEKTOpaMH, CymMMa
BCKTOPOB, MPOU3BCACHNUEC BEKTOpPA HA YUCJIO; HAXOIUTH C
MTOMOIIBIO U3YYEHHBIX (OPMYI KOOPIAUHATHI CEPEAUHBI OTPE3KA,
PaCCTOAHUEC MECKAY ABYMS TOYKAMU,

-yME€Th BBIOUPATH TOAXOASIINA U3yIEHHBIN METOT JUTS pEeIIeHUS
3aaa4u, paCrio3HaBaTb MaTCMAaTUYCCKHUEC (baKTI)I u
MaTEMAaTUYCCKHUE MOACTINU B IPUPOAHBIX U O6I].[€CTBGHHBIX
SIBJICHUAX, B UCKYCCTBE; YMEHUE IIPUBOIUTE IIPUMEPHI
MaTEMaTHUYECKUX OTKPBITUHA POCCUUCKON U MUPOBOM
MaTeMaTU4YEeCKON HAyKH.

- YMETb ONEPUPOBATH MOHATHUIMHU: OIIPEIEICHNEe, aKCUOMa,
Teopema, CJIeJICTBUE, CBOMCTBO, MPU3HAK, T0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKHU; yMeHUE (HOPMYIUPOBATDH
o0paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHUE, IPUBOAUTH
MIPUMEPBI U KOHTP. IPUMEPBI, UCIIOIB30BaTh METO/
MaTeMaTH4eCKOH MHAYKIUU; TPOBOJIUTH JOKa3aTeJIbHbIE
paccyXJeHuUs NP PElICHUN 3a]1a4, OLICHUBATh JJOTHYECKYIO
MIPaBMJIBHOCTh PACCYXICHUN;

- YMETb ONEPUPOBATH MOHATUSAMH: MHOXKECTBO, ITOJIMHOKECTBO,
orepanuy HaJl MHOXKECTBAMU; YMEHHE UCII0Ih30BaTh TEOPETUKO -
MHO>KECTBEHHBIH armapar Jisi OMUCaHUsI pEaIbHBIX TPOLIECCOB U
SIBJICHUW TIPU PEIICHUH 3a7a4, B TOM YHCIIE U3 APYTUX YUCOHBIX
MPEAMETOB;

- yMeTbh ONEPUPOBATH MOHATHIMHU: Tpad, CBA3HBIN Tpad, 1epeBo,
LUK, Tpad Ha MIOCKOCTH; YMEHUE 3aaBaTh U OMHCHIBATH Tpadbl
Pa3IUYHBIMU CIIOCO0AMU; UCTIOIB30BaTh rpadbl MPHU PEIICHUN
3a/1ay;
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- YMETb CBOOOJHO ONEPUPOBATH MOHATUSMU: COUCTAHHUE,
MEPEeCTaHOBKA, YUCIIO COUYCTAHHIA, YUCIIO TEPECTAHOBOK; OMHOM
HeioToHa; ymMeHHe NpUMEHSATh KOMOMHATOPHBIE (DaKTHI U
paccyKIeHus ISl pelIeHus 3a/1a4;

-yMETh OTIEPUPOBATh MOHATHSAMHE: HATYPaIbHOE YUCIIO, IIENI0e
YHCII0, OCTATOK MO MOJIYIIO, PAlMOHAIFHOE YUCIIO,
MppaIMOHAIFHOE YHCII0, MHOKECTBA HATYPAIbHBIX, IETIBIX,
paMoOHANBHBIX, JCUCTBUTEIBHBIX YHCENT, YMEHUE HCIIOJIb30BATh
MIPU3HAKH JETUMOCTH, HANMEHBIINNA OOIINI IeNUTENb U
HaMMeHbIIee o0IIee KpaTHOe, AropuT™M EBKIIMIA TPy pereHnn
3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMH TIO3UIIMOHHBIMU CHCTEMaMH
CUUCIICHUS;

- YMeTh CBOOOHO OTMEPUPOBATH MOHITHSIMHU: CTENICHD C IEITBIM
MoKa3aresieM, KOPeHb HaTypalbHOM CTETICHH, CTENECHB C
paMOHAIBHBIM TTOKA3aTeNIeM, CTETICHb C ICHCTBUTEILHBIM
(BelIeCTBEHHBIM) TIOKA3aTesieM, JJorapugmM 4rciia, CHHYC,
KOCHHYC W TAHT'€HC IIPOM3BOJIHLHOTO YHCIIA;

- YMETh OIIEpUPOBATH MOHATUSAMU: TOKIECTBO, TOXKIECCTBEHHOE
npeoOpa3zoBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA ypaBHEHHN
Y HEPAaBEHCTB, PABHOCHJILHOCTh YPaBHEHUI, HEPABEHCTB U
CHCTEM, PalMOHAJbHbIE, HPpPAlMOHANbHBIC, TOKAa3aTeIbHEIE,
CTENEeHHBIE, JOrapu(pMUIECKHe, TPUTOHOMETPHUECKIE
ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI; YMEHUE PelIaTh
ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TOMOIIBIO PA3IMIHBIX
NIPUEMOB; peliaTh ypaBHEHHS, HEPAaBEHCTBA

Y CHCTEMBI C ITapaMeTpoM; IPUMEHSTh YpaBHEHUS, HEPABEHCTBA,
UX CHUCTEMBI JUIs PEeLICHNUs MaTeMaTHUECKUX 3ajiay U 3a/1a4d U3
pa3nuYHbIX 001acTell HAyKU U pealbHOM KU3HM;

-yMeTb CBOOO/IHO ONEPUPOBATh NOHATHAMMU: I'paduK GYHKIUH,
oOpartHas QyHKIMS, KOMIO3ULUSA QYHKIMH, TMHEHHas QyHKINS,
KBaJpaTH4Has (GYHKIUS, CTeNeHHas: (YHKLUS C LIEIbIM
MoKa3zaTesieM, TPUTOHOMeTpudeckre GyHKIUU, 0OpaTHbIe



TPUTOHOMETPHUYECKUE (PYHKIIMH, TOKa3aTeIbHAS U
norapupmudeckas GyHKIUN; YMEHHE CTPOUTH TpauKu
(byHKIUH, BBIIOTHITH TpeoOpa3oBanus rpaguKoB QyHKIUI;
YMEHHUE HCIIOJIB30BaTh rpaduku QYHKIUH U U3ydeHUS
MIPOLIECCOB U 3aBUCUMOCTEN IPU PELICHUH 33/1a4 U3 APYruX
y4eOHBIX TIPEAMETOB U U3 PEeaTbHOM KU3HU; BHIPAKATD
(dbopMyTaMu 3aBUCUMOCTH MEX/Ty BETHUYNHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHIMU: Y€THOCTh (DYHKIIHH,
MEPUOINIHOCTD (DYHKIINHU, OTPAaHHUEHHOCTH (DYHKIIHH,
MOHOTOHHOCTbH (YHKIIMU, SKCTPEMYM (YHKIMH, HanOOJIbIIee U
HaMMEHbIIIee 3HAYCHUST PYHKIIUN Ha IPOMEKYTKE; YMEHHE
MIPOBOJIUTH UCCIICOBAHNE (PYHKITHH;

YMEHHE UCII0Ib30BaTh CBOMCTBA U rpapuKu QYHKIIMH [Tt
peleHys ypaBHEHU, HEpaBEHCTB U 33/1a4 ¢ IapaMeTpamy;
n300pakaTh HA KOOPJUHATHOM IJIOCKOCTH MHOYKECTBA peIIeHUH
YpaBHEHM, HEPABEHCTB U UX CHCTEM;

- YMeTb CBOOOJHO ONEPUPOBATh NOHATUAMMU:
II0CJIEI0BATEIbHOCTD, apu(MeTHUecKas Iporpeccus,
reoMeTpuyecKas Iporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpUYEcKasi IPOrpeccusi; yYMEHHUe 3aaBaTh
[I0CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOILBIO PEKYPPEHTHBIX
(opmyu;

- YMETb OIIEepUPOBATh MOHATUSMU: HEIIPEPBIBHOCTD (DYHKIUH,
acUMIITOTHI rpaduka GyHKLUY, IepBast U BTOpast IPOU3BOIHAS
(GyHKLIMHU, FeOMETPUYECKUN U PU3NUECKUIT CMBICIT TPOU3BOAHOM,
nepBooOpa3Has, onpeaeseHHbII UHTerpall; YMEHUE HaXOIUTh

aCUMIITOTHI rpauka GYHKIUHU; YMEHHUE BBIUYUCIIAT
IIPOU3BOIHBIE CyMMBI, IPOU3BEACHMSI, YACTHOIO U KOMIIO3UIIUN
(GyHKIUH, HAXOAUTh YpaBHEHUE KacaTebHOM K rpaduKy
(GyHKUIMU; yMEHHE UCTIOIB30BaTh IPOU3BOIHYIO JJIs
uccleoBaHus (PYHKIMM, A1 HAXOXKACHUS HAWTY4IIero



pelIeHUs B IPUKIIATHBIX, B TOM YHUCJIE COL[UAJIBHO-
SKOHOMMUYECKUX U (PU3MUECKUX 3a7ayax, Ui ONpeesICHUs
CKOPOCTH M YCKOPEHHS; HaXOAUTh IJIOLAAN U 00BEMBI (PUTYD C
MIOMOIIBIO UHTETPpaIa; IPUBOIUTH IPUMEPHI MATEMATUYECKOTO
MOJEIUPOBAHUS C MOMOIIBIO T (DHepeHIIMATIBHBIX YpaBHEHUI;

- YMETb ONEPUPOBATH MOHATUAMH; KOMIJIEKCHOE YHUCIIO,
COMpPSKEHHbIE KOMIUIEKCHBIE YHCia, MOAYJb U apTyMEHT
KOMIIJIEKCHOTO YHuCIa, (hopMa 3a1nucu KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETPUYECKasl U ainredpandeckasi);
YMETh MPOU3BOAUTH apUPMETHUECKHE AEUCTBUS C
KOMITJIEKCHBIMU YK CJIAMU; IPUBOIUTH PUMEPHI UCIIOIb30BAHUS
KOMIJIEKCHBIX YHCENT;

- yMeTbh CBOOOJHO OTIEpHUPOBATH MOHITUSIMU: CPEJIHEE
apudMeTHIecKoe, MearaHa, HanooIbIIee 1 HANMCHbIIIEE
3HAYEHUS, pa3Max, TUCIEPCUsl, CTAaHIapTHOE OTKJIOHEHUE IS
OTIMCAHHUS YUCIIOBBIX TAaHHBIX; YMEHUE UCCIIE0BATh
CTaTUCTUYECKHUE IaHHBIE, B TOM YHUCIIE C TPUMEHEHUEM
rpaduyecKux METOI0B U DJIEKTPOHHBIX CPEICTB; rpaduuecKu
UCCIIeI0OBAaTh COBMECTHBIE HAOIIOICHHS C IIOMOIIBIO JHarpaMm
paccerBaHMs U JUHEUHOU perpeccuu;

-yMeTh HaXOJAUTh BEPOSITHOCTH COOBITUI C UCIIOJIb30BAHUEM
rpaduyecKkux MeTo10B; IPUMEHSITh Ul PEIICHUS 3aa4
(bopMyITbI CIIOKEHUS U YMHOYKEHHSI BEPOSITHOCTEH, hopmyIry
MIOJIHOM BeposITHOCTH, popmyiny bepHymiu, koMOuHATOpHBIE
(hakThl 1

(bopMyITbl; OLIEHUBATH BEPOATHOCTU PEANIbHBIX COOBITUIA; yMEHUE
ONEpUPOBATh NOHATHUAMU: CIIy4aliHas BEIUYHMHA, PACIIPEIECIICHNE
BEPOSITHOCTEN, MaTEMaTHUECKOE OKUAAHNE, AUCTIEPCHS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4yailHON BeJIMYMHBI, (GYHKIIUU
pacnpeneneHus U INIOTHOCTH PaBHOMEPHOTO, I0KA3aTEILHOTO U
HOPMAaJIbHOTO paclpeesIeHUi; yMEHUE UCTIOIb30BaTh CBOMCTBA
U3YYEHHBIX PACIpEAEICHUN ISl peLIeHMs 3a1a4; 3HAKOMCTBO C



MOHATHUSIMHU: 3aKOH OOJIBIIHNX Yucel, METOAbIL BI)I60pO‘-IHI)IX
HCCIEA0BaHUMN; YMEHHE IPUBOINUTD IIPUMEPHI IIPOSBICHUS
3aKOHa OOJIBIINX YHCEI B MPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUAX,

- YMeTb CBOOOJIHO ONEPUPOBATh MOHATUAMU: TOUKA, psMas,
IIJIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUN YroJl,
JBYTPAHHBIN yroJl, TPEXIPAHHBIM YTOJI, IEpPEeCEeKaroIuecs,
MapajuIeIbHbIE U CKPEIIUBAIOIINEC NIPSMBIE, TApAJUIEIBHOCTD U
MEPIEHIUKYIISIPHOCTD MPSMBIX U INIOCKOCTEH, YTOJ MEXIY
MPSAMBIMH, YIOJI MEXKTy PSMOU U IJIIOCKOCTBIO, YIOJI MEXKIY
IIOCKOCTAMM, YMCHUC HUCIIOJIB30BATh ITPH PCUICHUU 3aaa4
HU3YUYCHHBIC (1)aKTI)I N TCOPEMBI TNTAHUMETPUHN; YMCHUEC OLICHUBATH
pa3Mepsl 00BEKTOB B OKPY)KAIOIEM MUPE; YMEHHE ONIEPUPOBATh
MOHATUSMH: MHOTOI'DaHHUK, CEUEHNE MHOTOTPAHHHUKA,
IIPAaBUIILHBIN MHOTOTPAHHUK, IPU3Ma, UpaMuaa, purypa u
MOBEPXHOCTh BPALCHUS], IMIIUHP, KOHYC, 1ap, chepa,
pa3BepTKa NOBEPXHOCTH, CEUEHUS KOHYCa U LIUIUHIPA,
IIapaJuIeIIbHBIE OCU MJIM OCHOBAHUIO, CEUEHUE 11apa, MJIOCKOCTD,
Kacaroasicsi cepsl, IINHAPA, KOHYCa; YMEHHUE CTPOUTh
CeYeHHe MHOTOI'PaHHHUKA, H300pakaTh MHOTOTPAHHUKY, (PUI'YpBI
Y NIOBEPXHOCTH BPAILLEHUS, UX CEUEHUS, B TOM YHCIIE C IOMOIIbIO
IEKTPOHHBIX CPEACTB; YMEHHUE IPUMEHATH CBOMCTBA
reoMEeTPUYECKUX (PUTyp, CAMOCTOATENBHO (POPMYIUPOBAThH
OIpeieNIeHus U3y4aeMbIX (GUTryp, BBIABUTaTh TMIIOTE3bI O
CBOMCTBaX U MpPU3HAKAX T€OMETPHUECKUX HUTYp, 0O0CHOBHIBATD
WJIH OTIPOBEPraTh UX; yMEHUE MPOBOIUTH KIacCU(DUKALUIO GUTYD
10 Pa3JIMYHbIM MIPU3HAKaM, BBITOJIHATH HEOOXOUMBbIE
JOTIOJIHUTEIbHBIC IIOCTPOCHMUS;

- yMeTb CBOOOJIHO ONEPHPOBATH MOHATHIMU: TUIOMIAAb (PUTYPHI,
00beM (pUrypsl, BeTMYMHA yIJla, PACCTOSHUE OT TOUKH JI0
IIJIOCKOCTH, PACCTOSTHUE MEXIY IIPSIMBIMU, PACCTOSIHUE MEK Y
IUIOCKOCTSIMHU, IIJIOIIAb cepsl, MIIOMIa b TOBEPXHOCTH



MUpPaMUIbI, IPU3MBI, KOHYCa, IWIHHIpPA, 00beM Ky0a,
MPSIMOYTOJIbHOTO NapaJuleenune1a, TUpaMuibl, IPU3MBI,
LWIMH/Ipa, KOHYcAa, [1apa; yMEHUE HaXOAUTh OTHOIIEHHE
00BeMOB TIOZOOHBIX HUTYD;

- YME€Tb CBOOOJHO OTIEpHUPOBATH NOHITUSIMU: IBUKECHUE,
napajuleNbHbIN IepeHoc, CUMMETPUS Ha MJIOCKOCTH U B
MIPOCTPaHCTBE, OBOPOT, MPeoOpazoBaHue N000us, MOJ00HbIE
(Gurypsl; yMeHHE paclio3HaBaTh paBHbIE U MOJOOHBIE (DUTYDPBI, B
TOM YHCJI€ B PUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHHE
HCI0JIb30BAaTh T€OMETPUYECKUE OTHOIIECHUS, HAXOIUTh
reoMeTpHyYecKre BETUYHHBI (UIMHA, YTOJ, oAb, 00bEM) NpU
pELIeHNH 3a]a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3 pealbHOU
KHU3HU;

- YMeTb CBOOOJHO ONEPUPOBATh MOHITUAMU: IPSMOYTOJIbHAS
cucTeMa KOOpJIUHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOPa, CyMMa BEKTOPOB, IIPOM3BEACHNE BEKTOPA HAa YUCIIO,
pasyoKeHue BEKTopa Mo 0a3ucy, CKaasipHOE IPOU3BEACHUE,
BEKTOPHOE IIPOU3BEAECHUE, YTOJl MEKIY BEKTOPAMU; YMEHHE
UCIOJIb30BaTh BEKTOPHBII U KOOPAMHATHBIA METO JJIs pEIICHUs
reOMETPUYECKUX 3aJau M 3a/1a4 JPYruX y4eOHbIX MPeAMETOB;
OTIEPUPOBATH MOHATUAMHU: MAaTpUIla 2X2 U 3X3, ONpeAeIIUTEIb
MaTpUIbl, FEOMETPUUECKHI CMBICI ONPEAETUTENS;



OK 02. Hcnosp3oBath
COBPEMEHHBIE
CpEeICTBa MOUCKa,
aHaJu3a u
WHTEPIpPETAINN
uHpopmanuu, u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npodecCuoHaATBHOM
NeSITeNIbHOCTH

B o0siacTi IECHHOCTH HAyYHOTO TIO3HAHHUS:

- chopMUpOBaHUE MHUPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH W OOIIECTBEHHOU MMPAKTUKH,
OCHOBAHHOTO Ha JTUAJIOTE KYIbTYP,
CrOCOOCTBYIOIIETO0 OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPIIEHCTBOBAHUE SA3bIKOBOW M YUTATEIIHCKOU
KYJIBTYPBI KaK CPEJICTBA B3aUMOICHCTBUS MEXKTY
JIIOJIBMU ¥ TIO3HAHUS MUPA;

- OCO3HaAHWE IIEHHOCTH HAYYHOW JEATCIILHOCTH,
TOTOBHOCTH OCYIIECTBIISATH IPOSKTHYIO H
HCCIIeIOBATEIIbCKYIO ACSITeILHOCTh HHIUBUYATBHO 1
B IpyTIe.

-OBJIaJICHUE YHUBEPCAIbHBIMU Y4eOHBIMU
MMO3HABATEIHHBIMH JICHCTBHUAMU: B) paboTa
nH(pOpMaIHEH:

- BJIaJIeTh HaBBIKAMH IOJIy4eHUSI HH(MOPMALIUU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIHLHO
OCYILIECTBIISITh IOUCK, aHAJIM3, CHCTEMAaTU3aIUI0 U
MHTEPIpETANI0 HHPOPMAIINK Pa3INYHbIX BUIOB U
(dhopM TpecTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX hopMaTax ¢ y4eToM
HazHaYeHUs MHPOPMAIINH U LIEJIEBON ayIUTOPHH,
BBIOMpAsi ONTUMAJIBHYIO (hOPMY HPECTABICHUS
BHU3yaJIH3aIliH;

- OIEHHUBATh JIOCTOBEPHOCTbH, JIESTUTUMHOCTh
nH(pOpMaIIUHY, €€ COOTBETCTBUE MPABOBLIM U
MOPabHO-3THYECKUM HOPMaM;

-yMeThb ~MOJEIUPOBaTH pEaJbHbIE CHUTyallUH Ha  A3BIKE
MaTEMaTHKH; COCTABIIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U
UX CHCTEMBI II0 YCIIOBHMIO 33J1a4M, MCCIIEJOBAaTh IIOCTPOECHHBIE
MO/IEJIY C MCTIOJIb30BAHMEM alllapaTa anreOpbl, HHTEPIPETHPOBATh
MOJIyYEHHBIH pE3yibTaT; CTPOUTh MAaTEMaTHYECKHE MOJEIH C
NOMOUIBI0 T€OMETPUYECKUX TOHATUH M BEJIWYMH, pellaTh
CBA3aHHBIE C HHUMH THPAaKTHUYECKHWE 3aJauM; COCTaBIISThH
BEPOSITHOCTHYIO MOJIEJIb W HHTEPIPETUPOBATh MOJYyYEHHBIN
pe3yibTaT;  pemarb — NpPUKIAgHbIE  3aJa4d  CpeACTBaMU
MaT€MaTHYeCKOr0 aHajiu3a, B TOM 4YHUCJIE COLHUAIBHO -
SKOHOMMYECKOTO M (PU3NYECKOTO XapaKTepa;

-yMeHUE BBIOMpaTh MOAXOMALIUN METOJ Js pPEUIeHHs 3aJayu;
NOHMMAaHHME 3HAYMMOCTH MaTeMaTWKH B W3YYEHUM IPUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBIICHU;

-YMETb OTIEPHPOBATH MOHATHAMHU: PallMOHATbHAS (QYHKIINUS,
nokaszaTenbHast QYHKIUA, CTeTIeHHas (QyHKIUs, JorapudMudeckas
GYHKIUSA, TPUTOHOMETpUYECKUEe (DYHKIIMH, OOpaTHBIE (YHKIINUH;
YMEHHUE CTPOUTH IpaUKU U3y4CHHBIX (PYHKIIUH, HCIIOJIB30BATh
rpaduKy Py U3y4EHUH MPOIIECCOB U 3aBUCHMOCTEH, MPH
peLIeHUH 3aj1a4 U3 APYTUX YUeOHBIX IPEMETOB U 33724 U3
peabHOM )KU3HU; BBIpAKATh (POpPMyIaMH 3aBHCUMOCTH MEKIY
BEIIMYMHAMU;

-YMETb ONEPUPOBATH OHSATHIMH: TOXICCTBO, TOXKIECCTBEHHOEC
npeoOpa3oBaHue, ypaBHEHNUE, HEPABEHCTBO, CUCTEMa YPaBHECHUH U
HEPAaBEHCTB, PABHOCUIBLHOCTh YPaBHEHUI, HEPABEHCTB U CUCTEM
palnroHaibHble, HppallMOHANbHbIE, TIOKAa3aTeIbHbIC, CTETICHHEIE,
norapudmMuueckre, TPUrOHOMETPUYECKIE YPaBHEHHUSI,
HEPAaBEHCTBA U CUCTEMBI;
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- HCTIOJIB30BATh CPEACTBA HH(POPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B peIcHUN
KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX 1
OpraHM3alMOHHBIX 3aJa4u ¢ COOII0IeHuEM TpeOoBaHUM
OPTOHOMHUKH, TCXHHUKHU 66301’[.’:1CH0CTI/Ij TUT'ICHBI,
pecypcocOepekeH s, TPABOBBIX U ATUUECKUX HOPM,
HOPM UHGOPMAIIMOHHON O€30TTaCHOCTH;

- BJIaICTh HAaBBIKAaMH PACIIO3HABAHWA W 3alIUTHI
nHpopmanuu, THPOPMAITMOHHOM 0e30MmacHOCTH
JIMYHOCTH

- YMETh pelliaTh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
pa3IMYHBIX IPUEMOB; PEIIaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IapamMeTpoM; MPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUTSL pEeIICHUS] MAaTEeMAaTHYECKUX 3a/1a4 U 33]1a4 U3 Pa3IndHbIX
obmacTell HayKH U pealibHOM KU3HH;

- YMETh CBOOO/IHO OTIEPUPOBATH MOHSATUSIMHU: IBKEHUE,
napajuieIbHbIN MEPEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MPeoOpa3zoBaHue MoA00us, TI0100HbBIE
Gburypsl; yMeTh pacrio3HaBaTh paBHBIC U MOJA00HBIE (PUTYPHI, B TOM
YHUCJIe B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh UCIIOIh30BaTh
T€OMETPHUYECKHIE OTHOIICHUS, HAXOJUTh TEOMETPUIECCKUE
BEIIMYUHBI (JUTMHA, YTOJI, TUIOIIaAb, 00bEM) MPHU PEIICHUH 3a7a4 U3
JPYTUX YIeOHBIX TPEIMETOB U U3 PEATbHOMN KH3HH
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OK 03 ITnaaupoBath 1
peann30BBIBATH
COOCTBEHHOE
npodeccnoHabHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATEITHCKYIO
JeATENbHOCTD B
npodeccCuoHaIbHOM
cdepe, UCTIOJIB30BATh
3HAHUS 110 PUHAHCOBOM
I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

B ob6nactu 1yXOBHO-HPAaBCTBEHHOTO BOCTIUTAHHUS:

- chopmupoBaHre HPABCTBEHHOTO CO3HAHUS,
3TUYECKOI0 MTOBEICHNUS;

- CHOCOOHOCTH OIEHUBATH CUTYALUIO U IPUHIUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYACh Ha MOPATILHO
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHHWE JIMYHOTO BKJa/a B IOCTPOCHUE
YCTOMYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISM U
(wnm) IpyruM 4iIeHaM CeMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LICHHOCTEN CEMENHOMN
KU3HU B COOTBETCTBUH C TPAJULIUSIMU HApPOJOB
Poccnu;

OBnageHue yHUBEPCAIBHBIMU PETYISITUBHBIMA
NEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CAMOCTOSITEJILHO OCYILECTBIIATh IO3HABATEIBHYIO
JeSITeNIbHOCTb, BBISBIISATH POOJIEMbI, CTABUTH U
(dbopmynupoBaTh COOCTBEHHBIE 33/1a4H B
00pa30BaTeNIbHOM IeATEIBHOCTH U KU3HEHHBIX
CUTYyaLUSIX;

- CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEIICHUS
MPOOJIeMBI C YU€TOM UMEIOIIUXCSI PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHU;

- IaBaTh OIIEHKY HOBBIM CHUTYallUAM; CIIOCOOCTBOBATH
(OpPMUPOBAHUIO U MPOSIBICHUIO LTMPOKON 3PYIULIUN
B pa3HBIX 001acTAX 3HAHUH, TOCTOSHHO MOBBINIATH
CBOI 00pa30BaTeNbHBINA U KYJIBTYPHBI YPOBEHb;

-YMCTb OIICpUPOBATH IIOHATUAMMU: paluOHAJIbHBIC,
HUppauOHAJIbHBIC, ITOKAa3aTCIbHBIC, CTCIICHHEIC, J'IOFapI/I(I)MI/ILIGCKI/Ie,
TPUTOHOMCTPUYCCKHEC YPABHCHUSA U HCPABCHCTBA, UX CUCTCMBI,

- YMCTb ONCPUPOBATH IMOHATHUAMH: MHOI'OI'PpaHHHK, CCUCHHUC
MHOTOTpaHHHKa, Ky0, mapaienenure], npusma, nupamuaa, purypa
Y TIOBEPXHOCTH BpallleHus, IIWIMHIP, KOHYC, map, cdepa, ceueHus
GuUTyphl BpallleHUs, TUIOCKOCTh, Kacaromascs cepbl, IIIMHIPA,
KOHYCa, IUIOm@ajab IMOBCPXHOCTHU MNHUPaMHUABI, IMPU3MBI, KOHYCA,
OUTUHApA, Twomanab cdepel, o0beM Kyda, MPSIMOYTOJIBHOTO
HnapajuieNienuIenfa, MUpaMuIbl, PU3MBI, UIXHAPA, KOHYCa, 11apa;
YMCHUC 1/1306pa>1<aTL MHOT'OI'paHHUKH U ITOBEPXHOCTH Bpall€CHUA, UX
CCUCHUA OT PYKHU, C TIOMOIIBIO YCPTCKHBIX HHCTPYMCHTOB H
JJNICKTPOHHBIX CPEJICTB, YMETh paclo3HaBaTh CHMMETPHIO B
NPOCTPAHCTBE; yMETh PacllO3HaBaTh MMPABMILHBIC MHOTOTDAHHUKH;
- yYMETh OIEPHPOBATH TOHSATHSAMHU: TPSIMOYTOJIBHAS CHCTEMa
KOOp/WHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTODA,
CKAIIPHOE TIPOM3BENIEHHE, Yrojd MeEXIy BEKTOpaMH, CymMMa
BEKTOPOB, IMPOU3BEICHNE BEKTOpA HA YKCIIO; HAXOJUTh C TIOMOIIBIO
U3YyUYCHHBIX (OPMYJI KOOPJIUHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOYKAMH;
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OK 04 DddextuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUIGKTUBE U
KOMaHJ1e

6) CAMOKOHTPOJIb:

HCII0JIb30BATh IIPUEMBI pe(PICKCUU AJIsl OLIEHKH
CUTYalluH, BbIOOpa BEPHOIO PELLIEHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATh PEIIECHUS N0 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIN UHTEJUIEKT, IIPEI0JIaratolui
chopMHUpOBaHNE BHYTPEHHEN MOTHBALINHY,
BKJIIOUAIOLIEH CTpEMIIEHHE K IOCTHKEHUIO 1IeNId U
ycrexy, ONTUMHU3M, HHUIIMAaTUBHOCTb, YMEHUE
JENCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

- BMIIaTus, BKIIOYAOIas CliocOOHOCTh NOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE IPYTUX, YIUTHIBATH €r0
MIPHU OCYIIECTBIEHUH KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO M CONEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh
BBICTPAaUBATh OTHOLLIEHHUS C JPYTUMHU JIFOJAbMU,
3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh
KOH(JIMKTBI

-TOTOBHOCTh K CAaMOPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CAMOOIIPEIEIICHUIO;
-OBIIaJICHHE HaBbIKaMU y4eOHO-
HCCIEN0BATENBCKOM, MPOCKTHON U
COIIMAILHOM JIeSITEIIbHOCTH,

OBnaneHue yHUBEpCAIbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUSIMHU:

0) coBMeCTHas ACSATEIBHOCTD:

- IOHUMAaTh U UCTOJIb30BATh IPEUMYILIECTBA
KOMaHJHOW U WHIUBUIyaTbHOU PabOTHI;

- YMETbh ONEPUPOBATH MOHATUSAMU: CIy4alHBIM OTIBIT U CITy4aiiHOe
coOBITHE, BEPOSTHOCTh CITyYaiiHOTO COOBITHSI; YMETh BBIUYUCIISATD
BEPOSITHOCTH C UCIOJIb30BaHHUEM T'paUUECKUX METOIOB;
MPUMEHSTH (POPMYIIBI CIIOKEHHS U YMHOKEHHS BEPOSITHOCTEH,
KOMOHMHATOpHBIE (aKThl U (OPMYIBI IPU PEUICHUU 33134,
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHII; 3HAKOMCTBO CO
CIIy4ailHBIMU BEIMYMHAMH; YMEHUE MPUBOAUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX YUCEN B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX;

- YMETh CBOOOJIHO OMIEPUPOBATH MOHATUSIMH: CTETIEHB C IIEIBIM
MOKa3aTesieM, KOpEHb HaTypalbHOM CTENEHH,

22



OK 05. OcymecTBsTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIIHIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccniickoit denepannn
C YU4ETOM 0COOEHHOCTEN
COLIMAJIBHOTO U
KyJIBTYPHOT'O KOHTEKCTa

- MPUHUMATh [IEITU COBMECTHOM JICATCIILHOCTH,
OpPraHW30BBIBATH U KOOPAHMHUPOBATH JCHCTBUS 110
€€ JOCTHIKCHHUIO: COCTaBJIATH ILIAH JICHCTBHI,
pactpenensaTh PO C y9eTOM MHCHHIA YYaCTHHUKOB
00CYKIaTh pPe3yJIbTaThl COBMECTHOM PabOTHI;

- KOOPAMHHUPOBATH U BHITIOJIHATH padOTy B
YCIIOBUSX PEATBHOTO, BUPTYAILHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
-OCYIIECTBIIATH TIO3UTUBHOE CTPATETHUECKOE
MTOBEJICHHUE B PA3IMYHBIX CUTYAIHSIX, IPOSBIISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh
WHUTMATUBHBIM. OBJIa/IeHe YHUBEPCATbHBIMHU
PETYISTUBHBIMHA JICHCTBHSIMH:

T') IPUHSITHE ce0s U IPYTHUX JIOJICH:

- IPUHUMATh MOTHUBBI 1 apPTYMEHTHI APYTUX
JIIOJIeH TpU aHalIM3€e Pe3yIbTaTOB JIEATEIbHOCTH;
- MMPU3HABATh CBOE MPABO U MPABO APYrUX JIOIEH
Ha OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH MIOHUMATh MU C
MO3UIIMU APYTOTO YeIOBEKa.

B o0mactu 3¢cTETHYECKOT0 BOCITUTAHUS:

- CTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYas
ACTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/Ia U OOIIECTBEHHBIX
OTHOIIICHUM;

- CcIOCOOHOCTH BOCHIPpUHUMATL PA3JIMYHBIC BU/IbI
HUCKYCCTBa, TpaaullUhd KW TBOPYCCTBO CBOCTO U

JPYruX HapOJIOB;

CTENEHb C pallMOHAIbHBIM [IOKA3aTENIEM, CTENEHD C
JEMCTBUTENBHBIM (BELIECTBEHHBIM) ITOKa3aTeIeM, JIOTapupm
YHCJla, CUHYC, KOCUHYC U TAaHT'€HC [TPOU3BOJIBLHOIO YHCIA;

YMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMM: IpaPuK PyHKINUH,
oOpaTHast QyHKIUS, KOMIO3UIMS PYHKIUH, TUHENWHAs QYHKIMS,
KBaJipaTUyHasi QYHKIIMS, CTEIIEHHAs GyHKIMS € LIETBIM
nokasarejaeM, TpPUTOHOMETpHYeckue  (YHKIMH, oOpaTHbIe
TpUTOHOMETpHUUECKUEe (PYHKIINH, TIOKa3aTeIbHas U
aorapudmuueckas QyHKIUN; yMETb CTPOUTh rpaduKku (HyHKIHH,
BBITNIOJIHATH MpeoOpa3zoBaHus rpapuKoB (HYHKIIHIA;

-YMETh UCNOJIb30BaTh rpa@uKu GYHKIMH ISl U3ydEHUS
IIPOLIECCOB U 3aBUCUMOCTEH MPH PELIeHUH 3a]1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U U3 PEAbHOM KU3HU; BEIpAXaTh
(opMynaMu 3aBUCUMOCTH MEX/1y BETMUNHAMU;

- cBOOOJHO OIEPUPOBATH MOHATUAMU: YETHOCTb (PYHKIIUH,
HNEPUONYHOCTD (DYHKLIUHU, OTPAaHUUEHHOCTb (DYHKIINH,
MOHOTOHHOCTb (DYHKITUH, SKCTpEMYM (YHKIINH, HAUOOIbIIICE U
HalMEHblIee 3Ha4eHUsl QYHKIIUU HAa IPOMEKYTKE; YMETh
IPOBOJIUTH UCCIIEI0BaHUE (DYHKLINU;

- YMETb MCII0JIb30BaTh CBOICTBA U rpaduku GyHKIUN AT
peleHts ypaBHEHUH, HEpPAaBEeHCTB U 3a/1a4 ¢ IapaMeTPaMU;
n300paXkaTh Ha KOOPJIMHATHON INIOCKOCTH MHOKECTBA PELLICHUH .
YpaBHEHM, HEPABEHCTB U X CUCTEM.

-yMeTb OIEpPUPOBaTh MOHATUSAMH: CpeJHee apu(MeTHdecKoe,
MenuaHa, HauOosbllliee KM HauMEHbIee 3HAYEHUs, pa3Max,
JMCTIepCHus], CTaHAapPTHOE OTKJIOHEHHE YHMCIOBOro Habopa; yMeHue
U3BJIEKaTh, MHTEPIIPETUPOBATH MHPOPMALIMIO, IPEACTABICHHYIO B
TabnMIax, Ha JAuarpamMmax, rpadukax, OTpaKalollylo CBOICTBa
peabHBIX MPOLIECCOB U SBICHUN; MPEACTaBIATh HHPOPMALIUIO C
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OK OG6. ITposBisaTh
IPaXKIaHCKO-
MaTPUOTUYECKYIO ITO3HIIUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE TOBEICHHUE Ha
OCHOBE TPaIUIIHOHHBIX
00I1IeYeTI0BEUYECKIX
LIEHHOCTEH, B TOM YHCJIIE C
Y4ETOM TapMOHH3AIHH
OTHOIIICHUH U CTaHAapPTOB
AHTUKOPPYIITHOHHOTO
MTOBEICHUS.

-OIYILATh SMOIMOHAIBHOE BO3/ICHCTBUE
HCKYCCTBA;

- yOeXJICHHOCTh B 3HAYUMOCTH JIJIS1 TUYHOCTH U
00IIeCTBa OTEYECTBEHHOTO 1 MHPOBOT'O MCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAJAULIMI U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAXEHHUIO B PA3HBIX BUJAX
HCKYCCTBa, CTPEMJICHUE TTPOSIBIISITh KAUeCTBA
TBOPYECKOM JINYHOCTH;

OBnazneHue yHuBEpCalbHBIMU
KOMMYHUKATUBHBIMHU JICHCTBUSIMH; a) OOIIICHHUE;

- OCYIIECTBJIATH KOMMYHHKAIIUU BO BCeX chepax
JKU3HU,

- pacmo3HaBaTh HEBepOATbHBIE CPEICTBA
OOIIeHHs, TOHUMATh 3HAaUCHHE COIMAILHBIX
3HAKOB, PaCIO3HABATh MPEIOCHIIKH
KOH(JIMKTHBIX CUTYaIlMi ¥ CMSATYATh KOH(JIUKTHI;
- Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY
3pEHUS C UCMOJb30BAHUEM S3BIKOBBIX CPEJICTB

- OCO3HaHHUE 00YUaIOIUMUCS POCCUNHCKOM
IpaXXIaHCKOW UIEHTHYHOCTH;

- LIeJICHAIIPaBJICHHOE PAa3BUTUE BHYTPEHHEH
MO3ULIUHU JINYHOCTU Ha OCHOBE TyXOBHO-
HPaBCTBEHHBIX LICHHOCTEW Hapo10B Poccuiickoi
®denepanyv, AICTOPUIECKUX U HALIMOHAIBHO-
KYJIBTYPHBIX TPAJULUN, POPMUPOBAHUE CUCTEMBI
3HAYMMBIX LIEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK,
AHTUKOPPYNLIMOHHOIO MUPOBO33PEHUS,

NOMOIIBI0 TaONMII W AMArpaMM; HCCIEOBATh CTATUCTUYECKHE
JIAHHBIE, B TOM YHCIIE C IPUMEHEHHEM TIpauuecKuXx METOJIOB U
IEKTPOHHBIX CPEJICTB;

YMETb OIIEpUPOBATh IOHATUSAMHU: TOYKA, MpsMasi, IJIOCKOCTH,
IIPOCTPAHCTBO, JBYI'PAHHBIA YIroJI, CKPEIIMBAIOIIUECA IIPSMBIE,
NApAJUIEIIbHOCTh U NEPIEHAUKYISPHOCTD MPSAMBIX U IJIOCKOCTEH,
YTOJI MEKJTy IPSIMBIMH, YTOJI MEXKY IMIPSMOM M IJIOCKOCTBIO, YTOJI
MEXIY IUIOCKOCTSMHU, PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTOsTHUE MEXY IPSIMBIMU, PACCTOSIHHE MEXKY IUIOCKOCTSMHY;

YMETb UCIIOJIb30BaTh MPHU PEIICHUU 3aJad U3y4YeHHbIE (DaKThl U
TEOpEMBbI IUJIAaHUMETPUHU; YMEHHE OLIEHUBAaTh Pa3Mepbl OOBEKTOB
OKpYXKAKOIEro Mupa

- YMCTh OIICPUPOBATH MOHATHAMUA: IPAMOYI'OJIbHAA CUCTCMaA
KOOpAWHAT, KOOPAWUHATBI TOYKH, BEKTOP, KOOPAWHATLEI BEKTOPA,
CKaJIIpHOC MPOU3BCACHUEC, YT'OJI MEIKAY BEKTOpAMH, CyMMa
BCKTOPOB, IIPOU3BCACHHUEC BCKTOPA HAa YHUCJIO; HAXOIUTD C
MMOMOIIBIO NU3YYCHHBIX (bOpMyJ'I KOOPpAHWHATBI CCPEANHBI OTPC3Ka,
pacCTosIHNUEC MCKAY ABYMS TOYKAMU;

YMCTb BBI6I/IpaTL MO X0 ASAIITU M H3y‘IeHHBII>i MCTO AJId pCHICHUA
3aZla4y, paCliO3HaBaTb MAaTCMATHYCCKUC (baKTBI u
MAaTEMaTUICCKHUEC MOACIIN B IPUPOAHBIX U 06IJ_ICCTBCHHBIX
SABJICHHUAX, B HICKYCCTBC,
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IIPABOCO3HAHUS, SKOJIOTHICCKOH KYJIbTYphI
CHOCOGHOCTI/I CTaBUTL LCJIN U CTPOUTH
KHU3HCHHBIC IIJIaHBI,

B yactu IrpaXXJaHCKOI'0 BOCIIUTAHUSA:

- OCO3HaHMEC CBOUMX KOHCTUTYLIMOHHBLIX ITpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U

MIPaBOIOPSIJIKA;
- IpUHATHE TPAAUIMOHHBIX
HallMOHAJIbHBIX,

00111€YeI0BEUYECKIX TYMAHUCTHIECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

- TOTOBHOCTH MMPOTHBOCTOSATH UICOJIOTUH
OKCTpEMHU3MaA,  HaIMOHANIHM3Ma, KCeHO(oOouH,
JUCKPUMUHAIINH 110 COTHATBHBIM, PEIUTUO3HBIM,
pPacoBBIM, HAITMOHAJILHBIM TTPH3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO JIEATEIbHOCTD B
WHTEpecax rpakIaHCKOTO 0OIIecTBa, y4acTBOBATh
B CaMOYTIPABJICHHH B 00111€00pa30BaTeIbHON
OPraHu3aIM U JETCKO-FOHOIIECKUX
OpraHu3aIusx;

- YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUIMHU U
Ha3HAYCHHUEM,

- TOTOBHOCTb K T'YMAaHUTAPHOU M BOJIOHTEPCKOM
JIeSITeIbHOCTH;

MaTPUOTHUYECKOTO BOCITUTAHMUS:

- chopMUpOBaHUE POCCUNUCKON I'PAKIaHCKON
WJEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJ1y, YyBCTBA OTBETCTBEHHOCTH IEpEL
Ponunoi, ropnoctu 3a cBoi kpai, cBoro Poauny,
CBOU S3BIK U KYJBTYPY, IPOILLIOE U HACTOSIIIEE
MHOTOHAIIMOHAIILHOTO Hapoja Poccuu;

-YMEHHUE NPUBOAUTH IPUMEPHI MATEMATHUYECKUX
OTKPBITHHM POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

YMETb OIEPUPOBATH MOHATUAMU: CIy4allHbIA OMBIT U
cily4aiiHoe COOBITHE, BEPOATHOCTD CIIYYailHOTO COOBITHS,
YMETb BBIYUCIISITH BEPOSTHOCTD C UCIIOJIB30BAHUEM
rpauyecKkux METOA0B; MIPUMEHITH (POPMYIIbI CII0KEHUS U
YMHO>KEHUS BEPOSATHOCTEN, KOMOUHATOpPHBIE (DAaKTHI U
(GopMyJibl IPU PELIEHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTH PUMEPHI POSBICHUS
3aKOHa OOJIBIIMX YKCEN B MPUPOJHBIX U OOLIECTBEHHBIX
SABJICHUAX

-YMETb OTIEPHPOBATH NOHATHIMHE: (DYHKIIHSI, HETIPEPhIBHAS
GyHKIWSA, TPOU3BOIHAS, TIEPBOOOPa3HasL, OTIPEICTICHHBIN
UHTETPaJ; YMETh HAXOIUTh MPOU3BOIHBIC AIIEMEHTAPHBIX
(GYHKIUI, UCTIOB3Ys CIIPABOYHBIC MaTEPHAJIbI; UCCIICIOBATD
B IPOCTEUIINX CiTydasx (QyHKIMH HA MOHOTOHHOCTb,
HAXOJIUTh HANOOJIbIIINE U HAMMEHBIIINE 3HAUCHUS (DYHKIINN;
CTPOUTH TpapIK MHOTOYWICHOB C UCIIOJIb30BaHUEM alllapaTa
MaTeMaTHYECKOTO aHAIN3a; IPUMEHSITh TPOU3BOIHYIO TIPU
pEILICHUH 33]1a4 Ha JIBM)KCHUE; PEIIaTh MPAKTHKO-
OpUEHTHUPOBaHHbIE 33/1a4H HA HAUOOJIBIITNE U HAMMEHBIIIHE
3HAYCHHUSI, HA HAXOXKJICHHUE MTyTH, CKOPOCTH U YCKOPCHHS,
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-IIEHHOCTHOE OTHOIIEHHE K TOCY/IapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY H IPHUPOTHOMY HACIIEIHIO
MaMsATHUKAM, TPATUIUSAM Hapo 0B Poccun,
noctikeHusiM Poccun B Hayke, HCKYCCTBE, CIIOpTE,
TEXHOJIOTHSIX U TPYIIE;

- uyieitHas yOeXJIeHHOCTh, TOTOBHOCTD K CITY>KEHUIO

u 3amute OTedyecTBa, OTBETCTBEHHOCTH 32 €r0
Cynb0y; OCBOCHHBIE 00YUAIOITUMUCS MEXK
MIPEeIMETHBIC

TIOHATHS U YHUBEPCAITbHBIC YICOHBIC TEHCTBUS
(perynsiTUBHBIC, TTO3HABATEIIBHEIC,
KOMMYHHKATHUBHBIE);

- CITOCOOHOCTP MX UCTIOJIB30BAHUS B TIO3HABATEIHLHOM
Y COIMATTLHOU MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO
y4eOHOH JesTEeIbHOCTH, OPraHu3aIuu y4eOHOTO
COTPYJHHYECTBA C MeIarorn4ecKUMHU pabOTHUKAMU U
CBEPCTHUKAMH, K YUACTHUIO B IOCTPOCHUU
WHJIMBHUIYAIBHOW 00pa30BaTEIbHOM TPACKTOPHH;

- OBJIa/ICHUE HaBBIKAMH y4€OHO-HUCCIIeI0BATENbCKOM,
MIPOEKTHON M COIUAIBHOM 1eATeIbHOCTHIO

- YMETb OIIEPUPOBATh MOHATUSMU: ABUKEHUE B
IPOCTPAHCTBE, MOA00OHBIE (PUTYPHI B IPOCTPAHCTBE;
MCII0JIb30BATh OTHOLLICHHE IIJIOMIAIEH ITIOBEPXHOCTEN U
00BeMOB TIOJJOOHBIX (DUTYp TIPU PEIICHUH 3a/1a4;

- YMETb BBIYUCIIATH T€OMETPUUECKHE BEIUUNHBI (JJIMHA,
yroJ, miouaab, 00beM, IJIOLaab IOBEPXHOCTH),
MCIO0JIb3YS U3y4EHHBIE (POPMYIIBI U METObI
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OK 07. ConeiicTBoBath
COXpaHEHHIO
OKpY’Kalollel Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHHUH KJIIMMAaTa,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BOJICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaIHsIX

-HE MPUHUMATH JICUCTBUS

MPUHOCSIIKE BPE OKPYKAOIIEH

cpene;

-yMeTh IPOTHO3UPOBATh

HeOJaronpusTHbIE IKOJIOTUYECKHE

MOCJIEACTBUS MPEANPUHUMAEMBIX

JNENUCTBHMN, MPEAOTBPAIATh UX;

- PacUIMPUTH OIBIT AESTEILHOCTH SKOJIOTMUECKOMN
HaIpaBJIEHHOCTH;

- pa3pabaTbIBaTh IJIaH PEIICHUS TPOOJIEMBI C YYETOM
aHaJIM3a UMEIOIMXCA MaTepHalIbHBIX U HEMaTepHaIbHbIX
pEeCypcCoB;

- OCYIIECTBJIATH Li€JICHANPABICHHbIN MOUCK ITepeHoca
CPENICTB M CIIOCOOOB ICUCTBUS B TTPO(PECCHOHATBEHYO
cpeny;

- YMeTh NIEPEHOCUTH 3HAHUS B IO3HABATEILHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- TpenjaraTh HOBbIE IPOEKTHI, OLICHUBATH UJIEH C
MO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKOM
3HAYUMOCTH;

- JaBaTh OLEHKY HOBBIM CUTYallUsSIM, BHOCUTH!
KOPPEKTHUBBI B JACSITENLHOCTD, OLICHUBATH COOTBETCTBUE
PE3yIbTATOB LIEIISIM.
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CoaepaHue yuebHoro Matepuana

2. CTpyKTypa u coaep)xaHue ob6Lieobpa3oBaTebHON AUCLMNINHBI

2.1. O6bvem gncumnnaunHbl U BUAbLI y4ebHOMU paboThl

Buj yueOHOM padoThI Obnem B
yacax
O0bemM 00pa3oBaTeIbHOM MPOrPaMMBbI M CIIUTIIHHBI 302
B T. Y.:
TeopeTH4ecKoe o0yyeHmne 192
NpaKkTHYecKHe 3aHATHSA 110
IIpomMeskyTOUHAS aTTEeCTAUA (IK3aMEH) 6
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OcHOBHOEe cogepXaHune
HaumeHoBaHue
pa3aesioB M TeM

1

Paspnen 1. IloBTopenne
Kypca MaTeMaTHKH
OCHOBHOM WIKOJIbI

Tema 1.1

Llens u 3amaun
MAaTEMaTUKHU MpU
OCBOCHUH
CIICIMAJIBHOCTH

Tema 1.2
Yucna u
BBIYHCIICHUSI.
Bripaxxenus

Tema 1.3.

I'eomeTpus Ha
IIJIOCKOCTH

Tema 1.4

IIponienTHBIE
BBIYUCIICHUSA

CoaepaHue yuebHoro Matepuana

Conep:kanmne y4eOHOIro MaTepuaJjia

ba3oBble 3HaHUS 1 YMEHHUS 110 MaTeMaTHKe B MPO(PEeCcCHOHAIBHOMN U B
TTOBCETHEBHOM JiesTeIbHOCTH. KOMOMHMpPOBaHHOE 3aHATHE
[TpodeccrnonanbHO-OPUEHTHPOBAHHOE COIEPKAHUE

JleiicTBUS Hal TOJIOKUTEIBHBIMHU U OTPULIATEIbHBIMHU YUCIIAMU,

OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.

JleiicTBus co cTeneHsiMu, (GOpMYJIbl COKPAIIEHHOTO YMHOKEHUS.
Komb6unupoBanHoe 3anstue

Bunel mnockux ¢Guryp v ux mioas.

HpaKTI/IKO'OpI/IeHTI/IpOBaHHLIe 3aa4u B KypCe IrcOMCTPUU HA
IIIIOCKOCTH

HpOCTLIe MPOLUCHTEI, PAa3HBIC CITIOCOOBI MX BBIUMCIICHHUS.
CnoxHble npoueHTHl. [IpakTudyeckoe 3aHaTHE

0Oobém HaumenoBaHue
4acoB KOMIIeTeHIIU I

3 4

0K-01, OK-02, OK-

20 03, 0K-04, 0K-05,
0K-06, OK-07
2
2
2
2
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Tema 1.5

VYpaBHEHHUsI U HEPABEHCTBA

Tema 1.6
Cucrembl  ypaBHEHUU
HEPaBEHCTB

Tema 1.7
BxoaH0#T KOHTPOJIEL

Pazgen 2 Ilpsamele wu
IUIOCKOCTH B IPOCTPAHCTBE

Tema 2.1.

OcHOBHBIC TOHSTHS
CTEPEOMETPHH.
Pacnionoxenne npsMbIx u
IUIOCKOCTEH

Tema 2.2.

MapannenbHOCTb npsiMbIX,
npsiMon " MJI0CKOCTH,
M0CKOCTEN

Tema 2.3.
MepneHANKYNSPHOCTb

CoaepaHue yuebHoro Matepuana

JlunenHele, KBaapaTHLIE, APOOHO-IMHENHEIE YPABHEHUS U HEPABEHCTBA.

lIpakTdeckoe 3aHsATHE
Conepxkanue ydeOHOro marepuaia

CriocoObl pemeHust CUCTeM JHUHEHHBIX ypaBHeHUH. [lonarus: matpuna 2X2 u 3X3,
ompenenutenb Marpuibl. Meron ['aycca. Cucrembl HETWHEWHBIX YpaBHEHUM.

CucreMbl HEpaBEHCTB
KoMOMHHUpOBAHHOE 3aHATHE

Conepxanue y4eOHOro MaTepuraia

Borunicnenuss u mnpeoOpa3oBaHus. YpaBHEHHS] UM HepaBeHCTBa. [‘eomerpus Ha
IIJIOCKOCTH
KoHTpoJibHas padoTa

ConepxxaHue yuebHoro matepuana

MpeameTt cTtepeomeTpumn. OCHOBHbIE MOHATMSA (TOYKa, NPsiMas, MNAIOCKOCTb, MPOCTPAHCTBO).
OCHOBHbIe aKCMOMbI CTepeoMeTpun. Nepecekarowmecs, napanienbHblie U CKpeLMBaLmnecs
npsimble. NMpuM3HaK U CBOMCTBO CKpeLuMBalLWmMXcst NpsiMbiXx. OCHOBHblE MPOCTPAHCTBEHHbIE

durypsl.
KoMbuHnpoBaHHOe 3aHsATHNE

ConepxxaHue yuyebHoro matepuana

MapannencHble npsiMas W nnockoctb. OnpepeneHme. TlpusHak. CeonctBa (C
nokasaTtenbctBoM). [apannenbHbie nnockoctn. OnpeaeneHuve. [MpusHak. Ceoncrea (cC
AOKazaTenbCTBOM). TeTpasap v ero anemeHThl. MNapannenenunes v ero aneMeHTbl. CBOMCTBA
NPOTUBOMOJIOXHBLIX rpaHen W AumaroHanen napannenenunena. [1oCTpoeHWe ceyveHuni.
PeweHwne 3apau.

KoMbuHnpoBaHHOE 3aHATHE

CoaepxaHue yyebHoro matepuana

nepI'IEH,CI,VIKYJ'IFlprIe npsaMble. I'Iapanneanble npamble, nepneHanKynsapHble K MJIOCKOCTU.
anI3HaK nepneHanKynapHoCcTu I'IpﬂMOVI M MI0CKOCTU. [loka3aTenbCcTBo.

2
2
2
20
0K-01,0K-03,0K-
04, 0K-07
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NpsiMbIX, NPAMON U
MA0OCKOCTW, NAOCKOCTEN

Tema 2.4.

Teopema o] Tpex
nepneHankynsapa

X

Tema 2.5.

MapannenbHble,
nepneHauKynspHole,
cKpewmBaroLwmecs npsmole

Tema 2.6.
PeweHne 3apad. lpsambie un
MJ0CKOCTU B NMPOCTPaHCTBE

Pazpen 3. KoopaunHaTbl u
BEKTOPpbI

Tema 3.1
[ekapToBbl KOOpAWHATbI B
NpOCTpaHCTBe. PacctosiHne
Mexay ABYMS TOYKaMMU.
KoopavHaTbl cepeauHbl
oTpeska

niaockocTu. NpusHak
MepneHAUKYNSp U HaknoHHas. MNepneHankynapHble ockoc pusHa

nepneHanKynsapHOCTU niockocTei. [Joka3aTenbCTBo.

PaccTosiHug B NPpOCTpaHCTBE 2
KOM6VIHVIDOBaHHO€ 3aHdaTHne

CoaepxaHue yyebHoro MmaTepunana

TeopeMma o Tpex nepneHaukynsapax. [lokaszaTenbCrBo. Yron mexay I'IpﬂMOI‘/‘I M NJTOCKOCTbHO.

Yron mexay nnoCKOCTAMMU 4
KoMbuHUpoBaHHOE 3aHATHE
MpodeccmoHanbHO-OpUEHTUPOBAHHOE  coAaepXaHue  (coaepXXaHue  NpUKNaAHOro
Moayns)
AKCHOMbI cTepeoMeTpum. MNepneHanKynsspHOCTb NPSIMON U NJTIOCKOCTW, NapannenbHOCTb ABYX
NpsAMbIX, NEPNEHANKYNSPHbIX MJIOCKOCTU, NeprneHAMKYNSIPHOCTb NMIOCKOCTEN. 4
[MpakTnyeckoe 3aHATHNE
CopepxxaHue yyebHoro matepuana
PacnonoxeHuve npsMbIX W MNOCKOCTEN B MNpocTpaHcTee. [lepneHaMKYNsSpHOCTb U
napannenbHOCTb NPAMbIX K NnockocTen. CKpewmBawmnecs npsMble
KoHTponbHas pabota 2
16
CoaepxaHue yyebHoro matepmuana 0K-02,0K-03, 0K-
[ekapToBbl KOOpAMHATbLI B NpoCTpaHCcTBe. MpocTeniwmne 3agaym B KoopanHatax. PaccrtosiHme 04, 0K-07
MeXxay ABYMsi TOUKaMKn, KOOpAMHaTbl cepeanHbl oTpe3Ka 4 JIK..

KoMbuHnpoBaHHOEe 3aHATHNE

32



Tema 3.2

BekTopbl B NpOCTpaHCTBe.
Yron mexay BeKTopamu.
CkanspHoe npoussegeHune
BEKTOpPOB

Tema 3.3 [IpakTuk

- OPUCHTHUPOBAHHBIC
3a/1a4yv Ha KOOPJMHATHOMN
IJI0CKOCTH

Tema 3.4
Pemrenue 3amau.
KoopanHatsl 1 BEKTOpBI

Pasnen 4. OcHOBEI
TPUTOHOMETPHH.
Tpuronomerpuueckue
GbyHKIIH

Tema 4.1
Tpuronomerpuueckue
(GYHKIMH POU3BOJIHBHOTO
yria, yucna. Paguannas u
rpajaycHasl Mepa yria

CoaepaHue yuebHoro Matepuana

BekTopbl B npocTtpaHctBe. CnoXeHuMe W BblUMTaHWE BEKTOPOB. YMHOXEHWE BeKTopa Ha
ymncno. KomnnaHapHble BekTOpbl. CKansipHoe npou3BeneHWe BEKTOPOB. PasnoxeHue
BEKTOpPA MO TPEM HeKOMMaHapHbiM BekTopaM. KoopawHaTbl BeKTOpa, CKansipHoe
npouseefeHne BEKTOPOB B KOOpAMHAaTax, Yros Mexay BeKTOpaMu, yron mexay npsmon u
MJIOCKOCTbIO, Yron Mexay MJIOCKOCTSIMU. YpaBHEHME MIOCKOCTU. [eOMeTpUYEeCcKMin CMbICN
onpeaenutens 2x2

KoMbuHnpoBaHHOE 3aHsATHE

MpodeccmoHanbHO-OpUEHTUPOBAHHOE  coAep)kaHne  (codepxaHue  NpuKNagHoro
mMoayns)
KoopnnnaTtHas mnockocTs. Beruucinenne paccTOSHUN U TJIOMIAIeH Ha TIIIOCKOCTH.

KonmuectBennslie pacuetsl. [IpakTudeckoe 3anstre

JlekapTOBBI KOOpJMHATHI B MpOCTpaHCcTBE. BekTopsl B mpocTpaHcTBe. CloxkeHue u
BBIYMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KoMiaHapHble BEKTOPHI.
CkansipHoe  IPOU3BEJIEHHE  BEKTOPOB. BEKTOpa IO  TpeM
HEKOMIUTaHApHBIM BekTopaM. [Ipocrteifmue 3agaun B koopaumHaTax. KoopaunHaTsl

Pasznoxenue

BEKTOpPA, paCCTOSAHHUE MECXKAY TOUKaAMHU, KOOPAUWHATEI CEPEANHBI OTPE3KaA, CKAJIAPHOC
IMPOU3BCACHUC BCKTOPOB B KOOpAWHATaxX, yroJl MEXAY BEKTOpaMH, YIojll MEXIY

KoHTponbHasa paboTa

Panuannas MCpa yria. HOBOpOT TOYKHU BOKPYI' Ha4Yajla KOOPpAHHAT. OHpe,[[eJ'ICHI/IC
CHHYC4, KOCUHYC4, TAHI'CHCA U KOTAHI'CHCA. 3HaKu CHHYCA, KOCHMHYCA, TAHI'CHCAa U
KOTAHI'CHCA 110 YCTBCPTAM. 3aBUCHMOCTD MCKAY CHHYCOM, KOCHHYCOM, TAHI'CHCOM U
KOTAHI'€CHCOM OJJHOI'O U TOI'O K€ yIJjia
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CoaepaHue yuebHoro Matepuana
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Tema 4.2 OcHoBHBIE
TPUTOHOMETPUYECKHUE
TOXECTBA.

@opMyIIbl IPUBEAECHUS

Tema 4.3

CuHyc, KOCHHYC, TAaHTE€HC
CYMMBI U Pa3HOCTH JBYX
YIJIOB

CHuHYC ¥ KOCUHYC IBOMHOTO
yria. Popmyisl
MTOJIOBUHHOTO yTJIa

Tema 4.4

OyHKIIMK, UX CBOWCTBA.
Crioco6wI 3aganus GyHKITUN

Tema 4.5
Tpuronomerpuveckue
(byHKIIMY, UX CBOICTBA
rpadguku

Tema 4.6
[IpeobpazoBanue
rpauKoB
TPUTOHOMETPUYECKHUX
GbyHKIHA

Tema 4.7
Omnucanue
MIPOU3BOJICTBEHHBIX

CoaepaHue yuebHoro Matepuana

Tpuronomerpuueckue Toxxaecrsa. CuHyc, KOCUHYC, TAHI'€HC U KOTAHI'€HC YIJIOB @ U - (.

DopMyIIbI IPUBEICHUS

KOMOMHHUPOBAHHOE 3aHATHE

Cymma u pasHocTh cuHycoB. CymMMa M pa3sHOCTh KOCHMHYCOB. CHHYC M KOCHHYC
nBoitHoro yrima. ®opmynbl  nonoBuHHOro yria. IlpeoOpazoBanusi CymMmBbl
TPUTOHOMETPUUECKUX (QYHKIMA B TPOU3BEACHHE M TIPOU3BEACHHUS B CyMMY.
BoipaxkxeHne TpuroHomerpudeckux (QYHKIHMM 4yepe3 TaHI€HC IOJIOBUHHOTO
aprymenrta. [IpeoOpazoBanus mpocTeNIINX TPUTOHOMETPHUECKUX BBIPAKEHUI
KoMOMHUPOBAHHOE 3aHATHE

OO6acTh onpeneNeHnss 1 MHOXKECTBO 3HaUeHUN PpyHKiwil. YETHOCTD, HEUETHOCTD,
MepHoIUYHOCTh pyHKIHH. CriocoObl 3amanus GyHknuii. KoMOMHHpoBaHHOE 3aHATHE

OO0nacTh onpeneneHuss © MHOYKECTBO 3HAUCHUIH TPUTOHOMETPUICCKHUX (DYHKITHIA.
YETHOCTh, HEYETHOCTD, IEPHOANYHOCTDh TPUTOHOMETpUYecKUX GyHKImiA. CBOMCTBA
u rpaduku QyHKIHH y = COS X, y = Sin X, y = tg X, y = ctg x. KomOunupoBantoe
3aHsATHE.

Cxartue M pacTshkeHHe TIpadUKOB TPUTOHOMETPUYECKUX
¢ynkuuit. IlpeoOpa3oBanue rpaduKoB TPUTOHOMETPUUYECKUX
¢bynkuuit. [IpakTuueckoe 3aHATHE

IIpogeccunoHaNTbHO-OPHEHTHPOBAHHOE COACPKAHUE
Hcnonb3oBanne CBOWCTB TPUTOHOMETpHUYECKUX (YHKIMNA B TpodhecCHOHATBHBIX
3a7a4ax
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IIponeccoB C IIOMOIIBIO

rpaduKoB QYHKITHI
Tema 4.8 OOpatHbIC
TPUTOHOMETPHUYECKHE
byHKIIH

Tema 4.9
Tpuronomerpuueckue

YpaBHEHUS U HEPABEHCTBA

Tema 4.10 CucteMbl
TPUTOHOMETPHUICCKUX
ypaBHEHUU

Tema 4.11

Pernrenue 3ama4, 0CHOBEI
TPUTOHOMETPHH.
Tpuronomerpudeckue
byHKIIH

Paznen 5.
KommiekcHbie uncia

Tema 5.1
KomiuiekcHrle yncia

HpaKTqucxoe 3aHATUC

Conxepxxanue yyeOHOro Marepuaia
OOparHble TPUTOHOMETPHUYECKHE (PYHKIMHU. VIX CBOMCTBA U I'paUKU

KoMOMHHUpPOBAHHOE 3aHATHE

Conxepxxanue yyeOHOro Marepuaia

VYpaBHeHue COS X = a. YpaBHeHHe SiN X = a. YpaBHeHue {gx = a, Ctgx = a. Pemienne

TPUTOHOMETPUUECKUX ypaBHEHUH OCHOBHBIX THUIIOB: npocreiime
TPUTOHOMETPUUECKHUE YpaBHEHHUS, CBOJAIIMECS K KBaJpaTHbIM, peliaeMble
pa3ioKeHWeM Ha MHOXKMUTEIH, oJHopojaHble. [Ipocreiininie TpUroHOMETpHUUYECKHE

HepaBeHcTBa. KOMOMHMpOBaHHOE 3aHsATHE

Conepxxanue yyeOHOro MaTepuasa
CHCTEMBI IPOCTENINNX TPUTOHOMETPUYECKINX YPABHEHUN. KOMOMHMPOBaHHOE 3aHATHE

Conepxxanue yueOHOTro
HaTep ana .
peodpa3oBaHuE TPUTOHOMETPUYECKUX BhIpaXKEHU. Pellienne TpuroHoMeTpuyecKux

ypaBHEHUH W HEPABEHCTB B TOM YHCJIE C UCITOJIb30BAaHUEM CBOMCTB (DYHKIIHIA.
KoHTponbHas padora

Copepxanue yueOHOTo Marepuala A

[Tonsitue komruiekcHoro uucia. ConpspkeHHble KOMIUIEKCHBIE YHCIIA, MOJAYIb U
apryMEeHT KOMIUIEKCHOro uucina. @dopma 3amMcH  KOMIUIEKCHOTO — YHClIa
(reomerpuueckas, TpUIOHOMETpUYecKas, aireOpandeckas). Apudmeruyeckue
JEUCTBUS C KOMIUIEKCHBIMM YUCIIaMU

Kom6uHnpoBaHHoe 3aHsTHE

|
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Tema 5.2
IIpuMeHeHre KOMIUIEKCHBIX
qucel

Pazgen 6. IlpousBognas
GbyHKIIMY, ee TpUMEHEeHNE

Tema 6.1

Tlousttue MIPOU3BOHOM.
Popmyiibl U IpaBwiIa
T depeHInpoBaHus

Tema 6.2

[IpousBoaHbIE CYMMBI,
pa3HOCTH IIPOU3BEICHUS,
YaCTHOTO

Tema 6.3 [IpousBoaHbie
TPUTOHOMETPHUYECKHUX
¢dbynakuuii. [IponsBoaHas
CIIOXHOU (DYyHKIIHH

Tema 6.4

[TonsiTue 0 HENMPepBIBHOCTU
¢bynkuuu. Meton
UHTEPBAJIOB

BeinonHenue pacyeToB € INOMOIIBIO KOMIUIEKCHBIX uyucen. IIpumepsl

HMCIIOJIb30BAHUS KOMILIEKCHBIX YHCEII
llpakTH4YeCKOE 3aHITUE

ConepxxaHnue yyeOHOro Marepuaia.

Ornpenenenre YUCIOBOM MOCIEA0BATEILHOCTH U CIIOCOOBI €€ 3a/1aHus.
CBoiicTBa YHCIIOBBIX MOCen0BaTeIbHOCTEN. OnpeneneHue mpeaena
MOCJIEIOBATEILHOCTU. Bbiuncinenue npenenos nociueaoBarenbHocTel. [Ipenen
¢dbyakuun Ha 6eckoneunoctu. [Ipenen ¢pynkiuu B Touke. [Ipupamenne
aprymenta. [Ipupamenne Gpyakumn. 3agaqn, MPUBOIAIINE K TTOHATHIO
Npou3BOHOM. OnpeneneHrne Nporu3BOJHON. AJITOPUTM OTBICKaHUS
MPOU3BOJHOM.

®opmynsl quddepenuupoBanus. [IpaBuna auddepeHmpoBaHus.
KomOuaMpoBaHHOE 3aHSTHE.

Omnpenenenve cnoxkHoil ¢yHkuuu. IlpousBogHass TPUTOHOMETPUUYECKUX
¢dbynakuuii. [IponsBoaHas cloxxHON QYHKIIUH

KomMbuHnpoBaHHOe 3aHsATHNE

CogepxaHnue yueOHOTO MaTepHrala

[Tonsitue HenpepsiBHON QyHKIMHU. CBoiicTBa HenpepbIBHONW QyHKIMH. CBA3b
MEXJY HENpPEepbIBHOCTBIO U TUPPEepeHIUPYEMOCThI0 (DYHKIMH B TOYKE.
ANropuTM pellIeHUs] HEPAaBEHCTB METOJIOM UHTEPBAIIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

4
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FeomeTpuyeckuii cMeamiempavuaBRAMON dyEHULSOKIA Y CMBEOV MMOIBMBROMBEHT KacaTeNbHON K rpaduky dyHKUUM B
Tema 6.5 Touke. YpaBHeHWe KacaTenbHOW K rpaduky (yHKUMW. ANrOPUTM COCTaBNEHUSI YpaBHEHUS KacaTeslbHOW K

rpacduky dyHkummn y=f(x)

KoMbrHUpoBaHHOE 3aHATHe 4
Tema 6.6 Coaep>xaHune yyebHoro matepuana
dusnyecknii dusnyecknii (MexaHM4yeckmin) CMbICN MPOU3BOAHON - MrHOBEHHAs CKOPOCTb B MOMEHT
CMbIC BpemMeHn t: v = S'(t)
NpOM3BOAHOWN B [lpakTuueckoe 3aHATME 2
npodgeccrmoHanbHbIX
Jamauex’ Coaep>xaHune yyebHoro matepuana
MOHOTOHHOCTb dyHKUMK. BospactaHve un ybbiBaHWe YHKLWKM, COOTBETCTBME BO3PACTaHUS U y6biBaHUS DYHKLUMM
TO4YKM 3KCTpEMyMa 3HaKy Npoun3BOAHON. [OHATNE NPOM3BOAHOMN BbICLLErO NOopsiika, COOTBETCTBUE 3HaKa BTOPOW
NPOM3BOAHON BbINYKAOCTM (BOFHYTOCTM) DYHKUMWM Ha OTpe3ke. 3afayM Ha MaKCUMyM U 4

MUHUMYM. TlOHATME acMMNTOTbl, CNocobbl WX onpeaeneHus. ANropuTM UCCIeL0BaHUS

dYHKUNM N NOCTPOEHUS ee rpadmka C NOMOLLbIO NPOM3BOAHON. pobHO-NMHENHas dyHKLMS
KoMbUHNpOBaHHOE 3aHATHE

KoMbnHMpoBaHHOE 3aHATHE
Tema 6.8 CopaepxaHue yyebHoro matepuana
NccnepoBaHne yHKUMA 1

WccnenosaHve dhyHKLMM Ha MOHOTOHHOCTb M MOCTpOeHMe rpadnKoB.
nocTpoeHue rpadukos 4

KoMbuHnpoBaHHOEe 3aHsATHNE
Tema 6.9 Haubonbwee wn CoaepxaHue yyebHoro matepuana
HauMeHbLUee 3HavYeHus HaxoxxaeHne Hambonbluero M HauMMeHbLero 3HayeHuin yHKUWUIA, NocTpoeHue rpadumkoB
byHKUNYK MHOIOYJIEHOB C MCMOJIb30BAaHUEM annaparta MaTeMaTUYecKoro aHanamnsa 2
MpodeccnoHanbHO-OpUEHTUPOBAHHOE coAepXXaHue (coaepXXaHue NMpUKIagHoro Moayns)
Tema 6.10 HaumMeHbllee n Hanbonbluee 3Ha4YeHne PyHKLUN

MpakTnuyeckoe 3aHATHE
HaxoxaeHune

onTUManbHOro pesynbTata C 6
nomMoulbld  MpoOu3BOAHOM B
npakTUYeCcKnx 3agavax
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Tema 6.11
PeweHuve 3ajau.
MpoussogHas QyHKUUK, ee
npuMeHeHue

Pasgen 7.

MHoOrorpaHHukun 1 Tena
BpaLleHus

Tema 7.1

BepwuHbl, pebpa, rpaHm

MHOrorpaHHuKa

Tema 7.2

NMpu3ma, ee cocTaBnsOLWMe,
ceyeHue. Mpsamas 7]
npaBunbHas NpusMbl

Tema 7.3

Mapannenenunea, Ky6.
CeyeHune Kyb6a,
napasnnenenuvneaa

Tema 7.4

Mupamnaa, ee
cocTaBnsilowme, ceyeHue.
MpaBunbHas nupamuaa.

YceueHHas nmpamuaa

Tema 7.5

bokoBas u nonHas
NOBEPXHOCTb NpU3Mbl.
nmpamuasbl

Tema 7.6

®opmMynbl 1 npaeBuna auddepeHunpoBaHus. WccnepoBaHue @YHKUMIA C  MOMOLLbIO
npousBofHoli. Hanbosnbliee N HanMeHbLIee 3HaYeHUs PyHKLMK

KoHTponbHas pabota

CoaepxaHue yyebHoro matepuana

MNMoHAaTMe MHOrorpaHHuka. Ero anemeHTbl: BepwuHbl, pebpa, rpaHn. AnaroHanb. CeueHue.

BbinyKknble N HEBbINYK/bIE MHOTOrPaHHNKK
KoMbuHMpOBaHHOE 3aHATHE

CoaepxaHue yyebHoro Mmatepunana

MoHaTre npu3Mbl. Ee ocHoBaHMA 1 60KOBble rpaHun. BeicoTa npm3amebl. MpsiMas 1 HakoOHHas

npusma. NpaswuibHaa npu3Ma. Ee ceyeHne
KoMbnHnpoBaHHOE 3aHsATHE

ConepxkaHue yuebHoro matepuana

Mapannenenunen, CBOKWCTBA NPSIMOYronbHOro mnapannenenuneda, ky6. CedyeHue Ky6a,

napannenenuneaa
KoMbuHnpoBaHHOEe 3aHsTHNe

CoaepxxaHue yyebHoro matepmana

Mupamuaa n ee anemeHTbl. CeuyeHWe nupamuabl. [paBunbHas nupamuaa.

nupamMunaa

KoMbuHnpoBaHHOEe 3aHATHNE

CopepxaHue yyebHoro matepuana
Mnowaab 60KOBOM M NMOJTHOW NMOBEPXHOCTU MNPU3MbI, NMPaAMNAbI

KoM6MHMpOBaHHOE 3aHATHE

ConepxaHue yuyebHoro matepuana

CVIMMETpVIFI OTHOCUTEJIbHO TOYKMU, I'IpﬂMOVI, NOCKOCTW.

napannenenuneae, npunamMe, nnpammae

CumMmeTpus

B

YceyeHHas

Kybe,

44
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CumMMeTpus B Kybe,
napannenenuneae, rnpusMe,
nupamuae

Tema 7.7

MpuMepsl CUMMETpUi
npodeccumn

Tema 7.12
lllé%vt]cébepa, X cevyeHus

lMpaBunbHbIE

myﬁgoypﬁg-lHM KW, nx

FRABETRE 06 ob6beme Tena.
DaMaieRine 06beMoB
HOIGGWRX Ten ero

cocTaBnsowme, CeueHune
uuwnunHapa

Tema 7.10

KoHyc, ero cocTaBnsioLime.
CeyeHne KoHyca

Tema 7.11
YceueHHbIn KOHyc. CeuyeHue
yCeYEeHHOro KoHyca

KoMOuHupoBaHHOE 3aHITHE

MNpodeccnoHanbHO-OpUEHTUPOBAHHOE  cozepxaHue  (coaep)XaHuMe  MNpUKIA4HOro
MoAayns)

CvMMeTpuUsa B NpUMpoae, apXUTEKTYpe, TEXHUKE, B 6bITy

I'IpaKqueCKoe 3aHATHNE

CoaepxaHue yyebHoro maTtepuana

CoaepxaHue yyebHoro matepuana

MoHaTMe npaBunbHOro MHOrorpaHHukKa. CBouncTBa npaBUbHbIX MHOFOrpaHHMKOB

lMpakTuyeckoe 3aHaTHe

Coaep>xaHune yyebHoro matepuana

UnnuHap u ero snemeHTbl. CedeHne uunmHapa (napassienbHOe OCHOBAHUIO M OCH).
Pa3BepTka umnuHgpa

KoMbrHMpoBaHHOE 3aHsATHNE

MpodeccmoHanbLHO-OpUEHTMPOBAHHOE  codepxaHue  (cogepaHue  npuKIagHoOro
Moayns)

KoHyc n ero anemeHTbl. CeuyeHne KoHyca (mapannenbHoe OCHOBaHMIO U MpoXoAsiee yepes

BEPLUMHY), KOHNYECKME ceyeHusl. Pa3BepTKa KOHyca
KoMbuHnpoBaHHOe 3aHsATHNE

CoaepxaHue yyebHoro matepmana
YceueHHbIN KOHYC. Ero obpa3sywowasa n Bbicota. CeyeHne yce4yeHHOro KoHyca

KoMbuHnpoBaHHOe 3aHsATHNE

LLap n chepa. BaanmHoe pacnonoxeHune chepbl n niockoctu. CeyeHune wapa, chepsbl

KoMbunHnpoBaHHOE 3aHsATME

ConepxaHue yyebHoro matepuana

MoHsTne 06 obbveme Tena. O6bem kyba M nNpaMoyronbHoro napannenenunega. O6vem npuambl U ymnmHapa. OTHOLWEHME

06beMoB NoAO06HbIX Ten. [eoMeTpuYeCcKMiA CMbICIT onpeaenuTens 3-ro nopsiaka
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Tema 7.14
O6beMbl 7]

HOBerHOCTEVI TEen

Tema 7.15
KombuHauum
MHOFOrpaHHMKOB

BpaLLeHUs

naowaam

TEen

Tema 7.16 NeomeTpuyeckume

KOMbUHauMn Ha npakTuke

Tema 7.17
PeweHuve
MHoOrorpaHHuKmn
BpaLLeHust
Pasgen 8.
MepBoobpasHas
ee npuMeHeHune
Tema 8.1
MepBoobpasHas
MpaBuna
rnepBoobpasHbIX

3aja4, 1

Tena

dyHKUMK,

dyHKUMHN.

HaXoXXaeHuns

KoMOuHupOBaHHOE 3aHITHE
Coneprxanme yueOHOTO MaTepuana

O6beMbl NMMpamuabl U KoHyca. O6beMm wwapa. Miowaan NoBepxXHOCTeN TEN

KoMBUHMpoBaHHOE 3aHATHE
CoaeprxaHue yyebHoro Matepuana
KoMbBUuHaLmMM reoMeTpuyecKmnx Ten

lMpakTuyeckoe 3aHaTHe

CoaepxaHue yyebHoro matepuana

Ncnonb3oBaHWe KOMOBMHAUWIA MHOFOFpaHHMKOB W Ten  BpalleHus
OpPMEHTUPOBAHHbIX 3aga4vax

MpakTnyeckoe 3aHaTme

CopepxaHue yyebHoro matepuana

O6beMbl 1 NoWwaan NoBEPXHOCTU MHOMOrPaHHUKOB U Tes BpalleHUs

KoHTposnbHasa paboTta

CoaepxaHue yyebHoro matepmana

3ajada O BOCCTAHOB/IEHMM 3aKOHa [ABWMXEHUS MO0 M3BECTHOW CKOPOCTW.

B MPaKTWKO-

MoHsaTne

MHTEerpmpoBaHmsl. O3HAaKOMJIEHNE C MOHSATUEM MHTErpana u nepsoobpasHoi ansa dyHKUUU

y=f(x). PeweHne 3amady Ha cBSA3b MNepBOOOpPaA3HON U ee MNpOoU3BOAHOI, BblYMCIEHNE

nepsoobpasHon ans AaHHOM dyHKUMK. Tabnmua dopMyn AN HaXOXAEeHUS NepBOObpas3HbIX.

MN3yueHne npaBuna BblYMCIEHUS NepBOO6pasHON
KoM6MHMpOBaHHOE 3aHATHE

14
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Tema 8.2
Mnowaab
Tpaneuun.

KPUBOTMHENHOMN

®dopmyna

HbtoToHa - JlenbHuua

Tema 8.3

HeonpeaeneHHbIi

onpeaen €HHbIN UHTErpanbl

Tema 8.4

MoHssiTMEe 06 onpeaeneHHoOM

MHTEerpane

KPUBOJIMHENHOW Tpaneuun

Tema 8.5

OnpeaeneHHbln  UHTErpan

XU3HU

Tema 8.6
PeweHne

MepBoobpasHass yHKUMK, ee

npuMeHeHune

Paspen 9.

KakK naowaaun

B

3ajad.

CteneHu n KopHu. CTeneHHas

dyHKLMS
Tema 9.1
CreneHHas
CBOWCTBa

dyHKUMSA,

ee

CoaepaHue yuebHoro Matepuana

3apaum, npueogdlmne K NMNOHATUIO OMNPEAENEHHOINO UHTErpasa - O BblYUCIEHMU NJioWwaaun
KpVIBOJ'IVIHeVIHOVI Tpaneuun, o nepeMeleHnnn To4Kn. MoHaTue onpep,enéHHoro MHTErpana.
reOMETpW—IeCKMﬁ n q)M3MLIECKMl71 CMbIC/T onpeaeneHHoOro nHTerpana. d)opMyna HbloTOHa—

NenbHuua 2
KoMbuHMpoBaHHOE 3aHATME

CoanepxaHue ydyebHoro matepuana

MoHsATME HeonpeaeneHHOro nHTerpana

KoMbuHUpoBaHHOE 3aHATHE 2
CopnepxaHue yuyebHoro matepuana

eoMeTpUUECKNi CMbICN onpeaeneHHoro nHTerpana

KoMBUHMpOBaHHOE 3aHsTUe 2

MpodeccmoHanbHO-0pPUEeHTUPOBaAHHOE coaepXXaHue (coaeprXaHue npukiagHoro
MoAayns)

FeoMeTpUUEeCKnii CMbICIT onpeaeneHHoro nHTerpana. ®opmyna HetoToHa - JleibHuua.
PeweHne 3apaa4 Ha NpUMEHeHWe NUHTerpasna aas BbluNCNeHns GUandeckmnx BeIMUYMH U

niaowagen
lMpakTnyeckoe 3aHATHE

4
CopepxaHune yyebHoro maTtepmana
MepBoobpasHas ¢pyHKuun. Mpasunia HaxoxaeHus nepBoobpasHbiX. Ee npumeHeHne
KoHTponbHas paboTta
CopepxaHune yyebHoro maTtepmana »

18
CoaepxaHue yyebHoro Mmatepuana O0K-01, 0K-02, OK-

03, 0K-04, 0K-05,

MoHATME KOPHS N-Oli CTeNneHn uU3 AeNCTBUTENbHOMO Yncna. OyHKUMN y = VX UX CBOMCTBA U 0K-07
rpacdumkn. CBoMCTBa KOPHS N-0M CTeneHun
KoMbuHnpoBaHHOE 3aHATHE 4
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Tema 9.2 MpeobpazoBaHne nppaLmoHaabHbIX BbipaXKe€HUM
. KombuHupoBaHHOe
Mpeobpa3oBaHWe BbIPAXEHUN  3a3HaTHE 4

C KOpHAMU rMon cTeneHmn

CoaepxaHue yyebHoro MaTepuana

Tema 9.3

CBoOJiCTBa CTEMEHU MoHsATME cTeneHM C nbbIM paunoHanbHbIM MokasateneM. CreneHHble YHKUNK, WX
paLMOoHanbHbIM CBOWCTBa 1 rpadumkm

NeViCTBUTENbHBIM KoMbuHnpoBaHHOE 3aHsATHE 2
rnokasaTensiMm

Tema 9.4 CoaepxaHue yyebHoro maTtepuana

PelweHue MppaunoHanbHbIX PaBHOCUABHOCTb MppauMOHaNibHbIX YPaBHEHUI W HepaBeHCTB. MeToAbl WX peLueHus.

YPaBHEHU U HEPABEHCTB PelueHne nppaumoHanbHbiX YypaBHEHUN U HEPABEHCTB
KoMbuHUpOBaHHOE 3aHATHE 6
Tema 9.5 Coaep>xaHune yyebHoro matepuana

CreneHun n KopHn. CTteneHHass OnpeaeneHne cTeneHHoW GpyHKLUMK. Mcnonb30oBaHWe ee CBOMCTB MpU peLUeHUn YpaBHEHWA

PyHKUMA N HEpPaBEHCTB 2
KoHTposnbHasa paboTta

PazpenlO.

MokaszaTenbHasa pyHKUMS 18

Tema 10.1 CoaepxaHue yyebHoro matepuana

MokasaTenbHas ~ PYHKUMA,  Crenenb ¢ NpoM3BOMbHBIM AENCTBUTENbHBLIM NoKasaTteneM. OnpeaeneHue nokasaTenbHOoi

ee CBOICTBa dyHKUMKM, ee cBOMCTBa M rpadmK. 3HAKOMCTBO C NMPUMEHEHMEM MOKa3aTebHON QYHKLMN.
PelwweHve nokasaTenbHbIX YpaBHEHUN DYHKLMOHaIbHOrpanyeckMM MeToa0M

4 0K-01,0K-02,0K-
KoMbuHnpoBaHHOE 3aHsATME 03, 0K-04, 0K-05,
Tema 10.2 CopepxaHue yyebHoro matepuana 0K-07
PeweHue nokasaTesfibHbIX PelleHWe noKasaTesibHbIX YPaBHEHWI MEeTOAOM YpaBHMBAHUA MnoKasaTenen, MeToAoM
YPaBHEHWI N HEpPaBEHCTB BBEAEHMS HOBOW MNEpeMeHHON, QYHKLUMOHaNbHO-rpadnyeckmm MeToaoM. PelueHue
nokasaTtesibHblX HEPaBEHCTB 8

MpakTnyeckoe 3aHATHE
Tema 10.3 CoaepxaHue yyebHoro matepuana
PeweHune cucteM nokasaTeNbHbIX YPaBHEHUN
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Cuncrembl
ypaBHEHMUN
Tema 10.4
PeweHuve

NMoKa3aTesibHbIX

3ajad.

MokasaTenbHasa GyHKLMA

Paspen 11.

Jlorapudpmel.

Jlorapudmmnueckas

¢dyHKUMSA

Tema 11.1
Norapudm

yncna.

JecaTnyHbIn "

HaTypasbHbIN norapudmel,

ynucno e
Tema 11.2
CsoncTBa

Onepauus

norapugmos.

norapudmMmpoBaHus

Tema 11.3

Norapudmnyeckas

dyHKUMS, ee CBOWCTBA

Tema 11.4
PeweHne

norapungmmnyeckmx

YPaBHEHUI N HEPABEHCTB

Tema 11.5
Cuncremsl

ypaBHeHW

norapmpmMmnyeckmnx

KOM6MHMDOBaHHO€3aHﬂTMe

CoaepiaHue yuebHoro Matepuana
PelueHne nokasaTeflbHbIX YpaBHEHMI METOAOM YpaBHMBaHMWS MokasaTeneil U MeToaoM

BBEAEHUS1 HOBOW NepeMeHHON. PelleHne nokasaTefibHbIX HepaBEHCTB
KoHTponbHas pabota

CopnepxaHue ydyebHoro matepuana
Jlorapudm yncna. [ecaTuyHblii U HaTypanbHbIN orapudmbl, YNCNO e

KoMbuHMpOBaHHOE 3aHATHE

ConepxxaHue yuebHoro matepuana

Ceowncta norapndmos. Onepauyms norapndmMmMpoBaHus.
KoMbnHnpoBaHHOE 3aHATHE

CoaepxxaHue yyebHoro matepmana
NorapudmMmnyeckas GyHKLUNA U ee CBOWCTBA
KoMbuHnpoBaHHOEe 3aHsATHNe

CoaepxaHue yyebHoro matepmana

MoHaTMe norapudmmueckoro ypaBHeHus. Onepauusi NOTEHUMPOBaHUS. TpU OCHOBHbIX
MeToAa PeLlIeHUs Nnorapu@Muyeckmx ypaBHEHWUI: (YHKUMOHaNbHO-rpaduU4eckmii, MeTon
NMOTEHUMPOBaHUS, METOA BBEAEHUS HOBOW NMepeMeHHoNn. JlorapndMmnyeckmne HepaBeHCTBa

KoM6MHMpOBaHHOE 3aHATHE
ConepxaHue yuyebHoro matepuana
ANropuUTM  pelleHus  CUCTeMbl YPaBHEHWIA. PaBHOCMIbHOCTb norapudmMmuyeckmx

YpaBHEHWIA 1 HEPABEHCTB
KoMBUHMpPOBaHHOE 3aHSTUE

28

0K-01,0K-02,
OK-03, 0K-04,
0K-05, OK-07

[K...
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Tema 11.6
Norapudmbl B npupoge

TEXHUKE

Tema 11.7
PeweHwne 3anav
Norapudmel.
Norapudmunyeckas

dyHKUMS
Paznen 12.

MHoxecTBa.
DIIEMEHTBI TEOpUU

rpacdoB

Tema 12.1
MmuoxecTBa

Tema 12.2

Onepanuu ¢ MHOKECTBaMHU

Tema 12.3
I'padsr

Tema 12.4
Pemenue 3amau.
MmuoxectBa, ['padbr 1 ux

Pazgen 13. Dnementsl
KOMOHWHATOPHKH,
CTaTUCTUKU U TEOPUHU
BEPOSITHOCTEN

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/IePKaAHUeE (COAepKAHUE MPUKIATHOTO
MOYJIs1)

[Ipumenenne  norapudma.
MaTeMaTUYECKUE CBOMCTBA
[IpakTrueckoe 3aHsaTHE

Jlorapudmuueckas coupanb B npupoae. Ee

Jlorapndmunyeckas dyHkums. PelweHne npocTennx norapudMmnyeckmx ypaBHeHUM
KoHTponbHasa paboTta

CoaepxaHue yyebHoro Mmatepunana
MNMoHaTe MHoXecTBa. MNMoaMHoxecTBo. Onepaumnm ¢ MHOXeCTBaMum

KoMbnHnpoBaHHOE 3aHATHE

Onepaunmn ¢ MHoXecTBaMu. PewleHne npuknagHbix 3agad
MpakTnyeckoe 3aHaTHe

CoaepxxaHue yyebHoro matepmana

MoHsaTHne rpada. CBA3HLIN rpad, AepeBo, LUK rpad Ha NMIOCKOCTH

MpakTnyeckas pabota

CopepxaHue yyebHoro matepuana

Onepaumn c MHoxectBamMu. OnucaHuMe peasibHbIX CUTyauui C MNOMOLLBbKD MHOXECTB.

MpumeHeHMe rpadoB K pelleHuto 3aaay
KoHTponbHasa paboTta

10

24
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Tema 13.1
OCHOBHble NOHATUA
KOMbuMHaTo

puKu

Tema 13.2

CobbiTune, BEpPOSATHOCTb
cobbiTuS. CnoxeHwue 7

YMHOXeHMWEe BEpOATHOCTEN

Tema 13.3
BeposTHOCTb
npodeccrmoHanbHbIX
3agavax

Tema 13.4

OnckpeTHas cnyyanHas
Be/INYMHA, 3aKOH ee
pacnpeaeneHus

Tema 13.5

3apauun MaTeMaTuyecKomn
CTaTUCTUKN

Tema 13.6
CocTaBneHune Tabnuu
AvarpaMM Ha npakTuke

CoaepaHue yuebHoro Matepuana

MNMepecTtaHOBKU, pa3MeLLEeHNs, coYeTaHus.

KOM6VIHVIDOBaHHO€ 3aHAaTHe.

CoaepxaHue yyebHoro Matepuana

COBMeCTHble 1 HECOBMECTHbIe CObbITUS. TeopeMbl 0 BEPOSTHOCTU CYMMbl COObITUI. YCNOBHas
BEPOSAITHOCTb. 3aBMCUMbIE U HE3ABUCUMbIE COBbITUSA. TeopeMbl 0 BEPOATHOCTM NMPON3BEAEHUS

cobbITUN.

KoMbuHUpoBaHHOE 3aHATHE

MpodeccmoHanbHO-OpUEHTUPOBAHHOE  coaepXaHue  (coaepXxaHuve  NpUKNaAHOro
mMoayns)

OTHocuTenbHass 4yactota cobbiTMsl, CBOWCTBO ee YycTomumBoCcTU. CTaTucTudeckoe
onpegeneHne BeposaTHOCTU. OueHKa BEPOATHOCTU cObbITUS

MpakTnyeckoe 3aHsaTHe

ConepxkaHue yuebHoro matepuana

Buabl cnyyanHbiX BenunuumH. OnpeneneHne AWUCKPETHOM ClyYalHOW BeSMYWUHBI. 3aKOoH

pacnpeneneHnst AUCKPETHOM Cny4YanHOM BENNUYMHBI. Ee 4McnoBble XapakTepuCcTukmn
KoMbuHnpoBaHHOe 3aHsATHNE

CoaepxaHue yyebHoro matepmana
BapunaunoHHbIN paa. MonwuroH yacrtoTt rucrorpamMma. Cratncrmyeckue

XapaKTepUCTUKKN psiaa HabntoaaeMblX AaHHbIX
KoMbuHnpoBaHHOe 3aHsATHNE

MpodeccnoHanbHO-OpMEHTUPOBAHHOE  coaepXaHue  (coaep)aHue  MNpUKIaAHOro
Moayns)

MepBuyHas o06paboTka CTAaTUCTUYECKUX JaHHbIX. [paduyeckoe WX MpencTaB/eHUe.
HaxoxaeHune cpefHUX XxapaKTepucTuk, HabntoaaeMbiX AaHHbIX

MpakTuyeckoe 3aHsTHE
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Tema 13.7 CopeprxaHue y4yebHoro Matepuana

Pewenne 3ana4. DNEMEHTB  Jpeventrr  komGuHaTopuku. COGbITHE, BEpOSTHOCT: cOObITHS. CIOKEHHe X 2
KoMbuHaTOpHKIL, YMHOK€eHHUE BeposTHocTeil KonTponbHas paborta
CTATUCTUKHU M TEOPHH
BEPOSITHOCTEN
Pasaen 14. YpagHenus u Cojepxanue y4eOHOro MaTepuaa 26
HepaBeHCTEa

PaBHOCHILHOCTh ypaBHeHHMH u HepaBeHCTB. Ompenesnenus. OCHOBHBIE TEOPEMEI 4

Tema 14.1 PaBHOCHIIBHOCTBE
PaBHOCUIIBHBIX TEPEX0/IaX B YPaBHEHUIX U HepaBeHCTBaX. OOIIMe METOIbI PeIICHUS

YPAaBHEHUN U HEPABEHCTB. o o
YpaBHEHUM: Tepexoj]] OT paBeHCTBA (YHKIMHA K PpaBEHCTBY apryMeHTOB s

OO01ue MeToIbl peleHus

MOHOTOHHBIX (DYHKIIHH, METOJ BRASKAH RSB HAOWHR LT IH, METO/I BBEICHHS HOBOH

MepeMEeHHOH, PYHKIHOHAIBHO-TpadUIeCcKUil METO

Tema 14.2
o Coxepxxanue yyeOHOro MaTepuaia

I'paduaeckuit METO]I Aep ya P

peueHusl ypaBHCHNH, OO01u1rie MeToIbl PEIICHUs] HEPAaBEHCTB: IEPEX0/1 OT CPABHEHUS 3HAUCHUH QYHKIUH K

HCPaBCHCTB CPaBHEHMIO 3HAYEHUN apTryMEHTOB JJIi MOHOTOHHBIX ()YHKI[Mi1, METO/1 HHTEPBAJIOB, 6
dbyakunoHansHO-Tpaduueckuit Mmeton. ['paduueckuii MeTon pelieHus ypaBHEHUN U
HepaBeHcTB. KOMOHMHUPOBAaHHOE 3aHSATHEC

Tema 14.3 ConepxxaHue yueOHOro Marepuaia

ypaBHeHI/IH N HEpaBCHCTBaA

Onpenenenue Moxayisa. Packpeitie Moayias 1o omnpeneneHuto. Ilpocreiiue

¢ MOZLyJIeM YpaBHEHUS U HEpaBeHCTBA ¢ Mojay/ieM. [IpuMeHeHHe PaBHOCHIIBHBIX MEPEXOJI0B B
OIpEJICIICHHBIX THITAX YPABHEHUI M HEPABEHCTB C MOIyJIEM 6
KoMbuHMpoBaHHOe 3aHATHE
Tema 14.4 Cojeprkanue y4eOHOTO MaTepuaa

ypaBHeHI/IH 1 HCPABCHCTBA C

napameTpamu

3HaKOMCTBO C mapaMeTpoM. llpocreiiline ypaBHEHUA U HEPABEHCTBA C
mapaMeTpoM KOMOMHHUPOBAHHOE 3aHATHE
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IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJEP:KAHUE (COEePKAHUE TPUKJIATHOTO MOTYJIA)

Tema 14.5
CocraBiieHHe U peLIeHUE
Pemrenne TeKcTOBBIX 33124 POGECCHOHATHHOTO COACPIKAHUS 6

npodeccnoHaATBHBIX I
AKTHYCCKUEC 3aHATHUSA
3aj1a4 C TIOMOIIIBIO P

ypaBHEHU U

Tewma 14.6
Pemrenne 3anau.
VYpaBHEHHUS 1 HEPABEHCTBA

OO01ue MeTopl pelieHnsl ypaBHEHUN. Y paBHEHUS! U HEPABEHCTBA
¢ MoAayJeM M ¢ napaMmerpamu. [Ipaktnueckoe 3aHsaTHE

3024.

Bcero:
6u.

IIpome:kyTounas arrectauusi(IK3aMeH) -
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3. YcioBus peaju3anu NPorpaMMsbl 001e00pa3oBaTeIbLHOM TUCHUTLIHHBI

3.1. [ns peaju3anuu NporpaMMsl JUCHUIIHHBI JOJLKHBI ObITH MPETyCMOTPEHBI CJIeAyIoIIue
crenuaJbHble MOMeIeHHsT:

Peanuzanus nporpaMMel JUCHMIUIMHBI TPEOYyeT HAMUYHs y4eOHOTO KaOWHEeTa MaTeMaTUKH.
Ob6opynoBanue yueOHOT0 KaOMHETA:

- TI0CaJOYHBIE MECTA M0 KOJIMYECTBY 0OYUaIOIMINXCS;

- pabouee MECTO MPEIoIaBaTeNs;

- KOMIUICKT Y4eOHO-HATJISAHBIX TI0COOHIA;

-  KOMIUICKT 3JICKTPOHHBIX BUACOMATCPUATIOB,

- 3a/aHus U1 KOHTPOJIbHBIX paboT;

- npodeCcCHOHAITBHO OPUCHTHPOBAHHBIC 3aJaHHUS,

- MarepHalibl 3K3aMeHa.

Texauueckue cpeacTBa 0OydeHHS:

- HepCOHaﬂbHBIﬁ KOMIIBIOTCP C JIMICH3UOHHBIM ITPOrpaMMHBIM O6€CHC‘ICHI/ICM;

- TIPOEKTOP C HIKPAHOM.

3.2. HudopmanuonHoe odecriedeHne 00yueHust

1. Jlns peanuzanuu nporpammbl 0M0anoTeuHbll (oH 00pa3oBaTebHOM OpraHU3aluu
JIOJI’KEH UMETh NeYaTHbIe U/UITH 3JIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(OPMALMOHHBIE PECYPCHI,
PEKOMEHJIOBAaHHBIE JUISl HCIIOJIb30BAHUS B 00pa30BaTEIbHOM MPOLIECCE, HE CTaplIe MATH JIET C
MOMEHTA U3/IaHusl.

2. PexoMeHnayeMble nedaTHbIE U3AAaHUSA 110 peaIn3aluy 001e00pa3oBaTeIbHON JUCHUIUINHBI
IIPEJCTABICHBI B METOIMYECKUX PEKOMEHAALMSAX MO OpraHM3aumm obyyeHuns.
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB 0CBOECHUsI 00111e00pa30BaTeIbHOM

KOHTPOJII) H OICHKAa

pe3yabTaToB

JAHCHHUIIIIMHBI

OCBOCHU

o0mieo0pazoBaTenbHON

JUCHUITIINHBI

PacCKpBIBAIOTCS Yepe3 AUCHUIUIMHAPHBIC Pe3yIbTaThl, HAapaBJIeHHbIE HA ((OpPMUPOBaHKE OOIIUX

npodeccHOHATBHBIX KOMIIETSHIUH 10 pa3ziesiaM U TeMaM COEp)KaHusl yueOHOTro MaTrepuara.

O01as/mpopeccuoHaIbHas
KOMIICTCHIIUA

Pa3zgen/Tema

Tun oneHOYHBIX
MEPOTPUATHS

OK 01. Bsi6upats criocoobl
pereHus 3a1a4
npodecCuoHaTbHOM
JEATEIbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

P1, Tema 1.1,1.2,1.3 IT-0/c*,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5 IT-o/c, 2.6
P 3, Temnr 3.1,3.2,3.3 [T-o/c, 3.4 P 4,
Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-
0/c,4.8,4.9,4.10,4.11 P 5, Temnr 5.1,
5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Tewmsr 7.1, 7.2,7.3,7.4,7.5,7.6,7.7 11-
0/¢,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17 P 8, TemstI 8.1,
8.2,8.3,84,85,86P9, Temsr 9.1,9.2,
9.3,9.49.5P 10, Temsr
10.1,10.2,10.3,10.4 P 11, Temsr
11.1,11.2,11.3 IT-o/c, 11.4,11.5,11.6 I1-
o/c, 11.7P 12, Temnl
12.1,12.2,12.3,12.4 P 13, Temsr
13.1,13.2,13.3,13.4,13.5 IT-o/c, 13.6

P 14, Temsr 14.1,14.2,14.3,14.4,14.5 I1-
o/c, 14.6

TectupoBanue Y CTHbIN
oTpoc
MaremaTHdeCKui
JIUKTAHT
NunuBunyanbHas
CaMOCTOSITSIbHAS
paborta
[IpencraBnenue
pPEe3YIbTaTOB
MPAKTHYECKUX padoT
3anuTa TBOPYECKUX
pabor

3amura
WHIUBHTyJTbHBIX
MIPOEKTOB
KonrtponbHas padota
Brimonnenue
9K3aMeHaIlMOHHBIX
3aJaHud

OK 02. lcnons3oBaTh
COBpPEMEHHBIC CPEICTBA
MOMCKa, aHAJIM3a U
WHTEpIpEeTaIuN
nHpopManuu, u
nH(pOpPMaITMOHHBIC
TEXHOJIOTHH 71 BLIITOIHEHUS
3a/1a4 PO eCCUOHAIBHOM
JEATEIIbHOCTH

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.5II-0/c,
2.6 P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 P
4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
I1-o0/c, 4.8, 4.9,4.10,4.11 P 5, Tembl
5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
I1-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Temw1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17 P 8, TemsI 8.1,
8.2,8.3,84,85,86P9, Temn 9.1,9.2,
9.3,9.49.5P 10, Temsr
10.1,10.2,10.3,10.4

TectupoBanue Y CTHbIN
OIpoC
MaremaTudecKui
JUKTAHT
NunuBunyansHas
CaMOCTOSATEIIbHAS
paborta
[IpencraBnenue
pe3yNbTaTOB
MPAKTHYECKUX padboT
3amuTa TBOPYECKUX
pabot
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P11, Temsr 11.1,11.2,11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7 P 12, Temsl
12.1,12.2,12.3,12.4 P 13, Temsl
13.1,13.2,13.3,13.4,13.5 IT-o/c, 13.6

P 14, Tems! 14.1,14.2,14.3,14.4,14.5 TI-
o/c, 14.6

3ammuTa
WHIUBUIYATbHBIX
MIPOEKTOB
KoHnTposbHas padora
Brmoimmenune
SK3aMEHAIMOHHEIX
3aJIaHuM

OK 03. [TnanupoBath 1

peann30BbIBATh COOCTBEHHOE

npodeccuoHaIbHOE U
JIMYHOCTHOC PAa3BUTHC,
NPEAIIPUHUMATEIBCKYIO
JACATCIBHOCTD B

npodeccroHabHOM cdepe,

HCIIOJI30BaTh 3HAHUA I10

(uHaHCOBOW I'PaMOTHOCTH B

PA3TNYHBIX ) XKU3HCHHBIX
CUTyaluAaX

P1,Tema1.1,1.2,1.3 I1-0/c, 1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4, 2.5 T1-0/c,
2.6 P3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 P
4, Temr1 4.1,4.2,4.3,4.4,4.5, 4.6,4.7
II-o/c, 4.8, 4.9, 4.10, 4.11 P 5, Temnl
5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Tewmsr 7.1, 7.2,7.3,7.4,7.5,7.6, 7.7 11-
0/¢,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17 P 8, Temnr1 8.1,
8.2,8.3,84,85,86P9, Temnr 9.1, 9.2,
9.3,9.49.5P 10, Temsr
10.1,10.2,10.3,10.4 P 11, Temu1
11.1,11.2,11.3 IT-o/c, 11.4,11.5,11.6 I1-
o/c, 11.7P 12, Temnl
12.1,12.2,12.3,12.4 P 13, Temsr
13.1,13.2,13.3,13.4,13.5 [T-o/c, 13.6

P 14, Temsr 14.1,14.2,14.3,14.4,14.5 11-
o/c, 14.6

TectupoBanue Y cTHbIN
ompoc
MaremaTH4eCKui
JIUKTAHT
NunuBunyanbHas
CaMOCTOSITeTbHAS
paborta
IIpencraBnenue
pPEe3yIbTaTOB
MPAKTHYECKUX paboT
3anuTa TBOPYECKUX
pabot

3amura
WHIMBUYTbHBIX
MIPOEKTOB
KonrponbHas padota
Brimonnenue
9K3aMCHAIIMOHHBIX
3aJaHud

0K 04. ODddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE U
KOMaHJ1e

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3, 2.4, 2.5 I1-0/c,
2.6 P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 P
4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11 P 5, Temnr
5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
I1-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Temw1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/¢,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17 P 8, Temsr 8.1,
8.2,8.3,84,8.5 8.6P9, Temn 9.1, 9.2,
9.3,9.49.5P 10, Temsr
10.1,10.2,10.3,10.4 P 11, Temsl
11.1,11.2,11.3 IT-o/c, 11.4,11.5,11.6 I1-
o/c, 11.7 P 12, Tems1
12.1,12.2,12.3,12.4 P 13, Temsl
13.1,13.2,13.3,13.4,13.5 [T-o/c, 13.6

P 14, Temsr 14.1,14.2,14.3,14.4,14.5 1I-
o/c, 14.6

TectupoBanue Y CTHbBIN
OIpocC
MaremaTudecKui
JUKTAaHT
NunuBunyanbHas
CaMOCTOSATEIIbHAS
paborta
[IpencraBnenue
pe3ynbTaToOB
MPaKTUYECKUX PadboT
3anura TBOPYECKUX
pabot

3amura
WHIUBHUIyaJIbHBIX
MIPOEKTOB
KonTponbnas pabora
Brimonnenue
9K3aMEHAaIlMOHHBIX
3aJaHuH
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OK 05. OcymmecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIHIO Ha
rOCyJIapCTBCHHOM SI3BbIKE
Poccuiickoit ®eneparuu ¢
Y4eTOM 0COOCHHOCTEH
COLUAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.3 I1-0/c, 1.4,1.5,1.6
P2, Tems1 2.1,2.2,2.3,2.4, 2.5 T1-0/c,
2.6 P3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 P
4, Temor 4.1,4.2,4.3,4.4,4.5,4.6,4.7
I1-o/c, 4.8, 4.9,4.10,4.11 P 5, Temsl
5.1,5.2

P1,Tema 1.1,1.2,1.3 IT-0/c, 1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3, 2.4, 2.5 TI-0/c,
2.6 P3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 P
4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9,4.10,4.11 P 5, Temsl
5.1,5.2

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

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Temwr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17 P 8, TemsrI 8.1,
8.2,8.3,8.4,8.5,86P9, Temnr 9.1, 9.2,
9.3,9.49.5P 10, Temsr
10.1,10.2,10.3,10.4 P 11, Temsr
11.1,11.2,11.3 IT-o/c,

11.4.11.5.11.6 Il-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 11-
o/c, 14.6P 9, Temsr 9.1, 9.2, 9.3,

9.4,9.5
P 10, Temsr 10.1,10.2,10.3,10.4 P 11,
Tempr 11.1,11.2,11.3 IT-o0/c,
11.4.11.5.11.6 Il-o/c, 11.7 P 12, Temsl
12.1,12.2,12.3
P 13, Temsr 13.1,13.2,13.3,13.4,13.5 II-
o/c, 13.6
P 14, Temsr 14.1,14.2,14.3,14.4,14.5 11-
o/c, 14.6

TectupoBanue Y CTHbIN
ompoc
MaremaTruueckui
JTUKTaHT
NunuBunyanbHas
CaMOCTOSITeIbHAs
paborta
[IpencraBnenue
pe3yIbTaTOB
IIPAKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabot

3amura
WHIMBUTyTbHBIX
MIPOEKTOB
KonTpomabnas pabora
Brinosnnenue
9K3aMEHAIMOHHBIX
3aJaHui

0K O0. [IposBusaTe
IPaXKIaHCKO-
MaTPUOTUYECKYIO ITO3HIIUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE TOBEJCHNE Ha
OCHOBE TPaIUIIUOHHBIX
00I1IeYeTI0BEUYECKIX
LIEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHU3AINN
MEKHAIIMOHAJIBHBIX U
MEXPETUTHO3HBIX
OTHOIICHH, TPUMEHSTh
CTaH/IapPThI

P1,Temal.1,1.2,1.3 IT-0/c, 1.4,1.5,1.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

I1-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Temwn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/¢,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17 P 8, TemsI 8.1,
8.2,8.3,84,8.5, 8.6 P 14, Temn!
14.1,14.2,14.3,14.4,14.5 I1-o/c, 14.6

TectupoBanue Y CTHbIN
ompoc
MaremMatnyeckuii
JUKTAHT
NunuBunyansHas
CaMOCTOSITENbHAs
pabota
IIpencrasienue
pe3yJabTaToOB
MPAKTHYECKUX paboT
3amuTa TBOPYECKUX
pabot
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AHTUKOPPYIILIUOHHOTO
IIOBEJICHUS

3ammuTa
WHIUBUIYaTbHBIX
MIPOEKTOB
KonTpomabHas padbora
Brmommenune
SK3aMEHAIIMOHHEIX
3aJIaHuM

OK 07. ConeiicTBoBarth
COXPaHEHUIO OKPYKaroLIen
Cpelbl, pecypcocOepeKeHUIO,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KIIMMaTa,
MPUHIIMIBI OEPEKITUBOTO
MPOU3BOICTBA, 3((HEKTUBHO
NENCTBOBATH B
Ype3BhIYAHBIX CUTYaLUSIX

P1,Tema 1.1,1.2,1.3 IT-0/c, 1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4, 2.5 II-0o/c:,
2.6 P3, Temnr 3.1, 3.2, 3.3 IT-0/c, 3.4 P
4, Temr1 4.1,4.2,4.3,4.4,4.5, 4.6,4.7
II-o/c, 4.8, 4.9, 4.10, 4.11 P 5, Temnl
5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 P 7,
Tewmsr 7.1, 7.2,7.3,7.4,7.5,7.6,7.7 11-
0/¢,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17 P 8, Temnr 8.1,
8.2,8.3,84,8.5 86P9, Temr 9.1, 9.2,
9.3,9.4,9.5 P10, Temsr
10.1,10.2,10.3,10.4 P 11, Temu1
11.1,11.2,11.3 [T-o/c, 11.4,11.5,11.6 TI-
o/c, 11.7P 12, Temnl
12.1,12.2,12.3,12.4 P 13, Temsr
13.1,13.2,13.3,13.4,13.5 [T-o/c, 13.6

P 14, Temsr 14.1,14.2,14.3,14.4,14.5 11-
o/c, 14.6

TectupoBanue Y CTHbIN
ompoc
MaremaTHdeCKui
JIUKTAHT
NunuBunyanbHas
CaMOCTOSITCIbHAS
paborta
[IpencraBnenue
pPEe3YIbTaTOB
MPAKTHYECKUX paboT
3anuTa TBOPYECKUX
pabot

3amura
WHIUBHTyJTbHBIX
MIPOEKTOB
KontponbHas padota
Brimonnenue
9K3aMEHaIlMOHHBIX
3aJaHud
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