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1 TACHIOPT PABOYEM TPOI'PAMMBI YYEBHOI'O IIPEJIMETA
OV /.07 II MaremaTuka

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMMbl

Pabouas nporpamma yueOHOTO IpeIMeTa SIBJISETCS YaCThIO IPOrpPaMMBbl CPETHETO
(momHOTO) 00I1Iero 0OpazoBanus no crenuanbHocTH 23.02.06 TexHndyeckas KCIuTyaTamnus
MOJIBUYKHOT'O COCTaBa JKEJIE3HBIX JOPOT.

[Ipu peanmzammuu paboyeil MporpaMMbl MOTYT HCIIOJIB30BAaTbCA Pa3JIMYHbIC
o0pa3oBaTe/bHbIE TEXHOJIOTMH, B TOM YHUCJIE JUCTAHIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJIOTHUH,
3IEKTPOHHOE 0OyUeHUe.

PabGouass nmporpamma  yueOHOro mpeaMeTa MOKET ObITh  HCIIOJIb30BaHa B
npoecCHOHaNBHOM MOATOTOBKE, MEPENOATrOTOBKE U MOBBIIICHUH KBAIU(UKAIMK pabo4yuX MO
npodeccusim:

16275 OcMOTPIIMK-PEMOHTHUK BarOHOB.
15859 OnepaTop no o0CIyKMBAaHUIO U PEMOHTY BarOHOB U KOHTEHHEPOB;
16269 OcMOTpIIMK BaroHOB;
16783 Tloe3qHOM 31EKTPOMEXAHUK;
17334 TIpoBOgHUK MACCa)KUPCKOT0 BaroHa.
18540 Cnecapp 10 peMOHTY MOJABUKHOTO COCTABA.
16783 Iloe31HOM JIEKTPOMEXaHUK;
16856 IToMOIITHKMK MallTMHUCTA TH3EIb-TI0€3/1a;
16878 IToMOIHUK MalllMHUCTA TEILJIOBO3a;
16885 [ToMOIHUK MAITMHUCTA JIEKTPOBO3A;
16887 [ToMOIIHUK MAITMHUCTA JIEKTPOIOE3/1a;
17334 TIpoBOJHUK [TACCAXKUPCKOTO BaroHa;
18507 Crnecapp 1O OCMOTPY M PEMOHTY JIOKOMOTHBOB Ha IIYHKTaX TEXHUYECKOTO
00CITy’)KUBaHUSL.
18540 Cnecapp 0 peMOHTY IIOJIBUKHOTO COCTaBa.
16783 Tloe3qHOM 2IEKTPOMEXAHUK;
16856 IToMOIIHUK MalIMHUCTA TU3EIb-TI0€3/1a;
16878 IToMOIIHUK MaIIMHKUCTA TEILIOBO3A;
16885 [ToMOIIHUK MaITMHUCTA AJIEKTPOBO3A;
16887 [ToMOIIHUK MalTHHUCTA AJIEKTPOIIOE3/1a;
17334 [1poBOIHUK TTACCAXKUPCKOTO BAaroHa;
18507 Cinecapp 1O OCMOTpY U PEMOHTY JIOKOMOTHBOB Ha IIYHKTaXx TEXHHUYECKOIO
00CITy’)KUBaHMUSL.

1.2 Mecrto yuedoHoro npeamera B crpykrype OIIOII-IIIICC3:

B yueOnbix mnanax OIIOII-TITICC3 yuebnsiii npeamer OY1.0711 Marematuka BXOAUT
B COCTaB OOILIMX y4eOHBIX MPeIMeTOB, GOPMUPYEMBIX U3 00A3aTENbHBIX MMPEIMETHBIX 00sacTeit
OI'OC cpennero obmiero oOpasoBanus, mis cneruanbHocter CIIO. C yuérom mnpodumis
OCBaMBaEMOM CIIEIMAILHOCTH JaHHBIA y9eOHBIN IpeIMeT peann3yeTcs Ha 1 Kypce.

1.3 Iliianupyembie pe3yJibTaThl OCBOCHUSI Y4e€OHOIO NmpeaMera:
1.3.1 Ilens yueOHOTrO mpeamera:



Hesm wn 3amauyum: OCHOBHOM 1ENbIO H3YYEHHUSI Kypca SBISIETCS PAa3BUTUE MBIILJICHHUS,
HUCIIOJIB30BaHUA B HOBCCIIHGBHOP'I KHU3HU U 066CH€‘-I€HI/I$I BO3MOXHOCTH  YCIICIIHOTI'O
MPOAOJIZKCHU A O6pa3OBaHI/I$I 110 CIICNUAJIbHOCTAM, CBsJA3aHHbBIMHU WJIN HE CBsI3aHHBIMU C
MMPUKJIAAHBIM HCITI0JIb30BAHUCM MATCMATHUKH.

3agaun:

— OBJIaACHUC KIKOYEBBIMHU IIOHATUAMU W 3aKOHOMCPHOCTAMH, Ha KOTOPBIX CTPOHUTCA
MaT€MaTHuKa, paClio3HaBaHUEC COOTBCTCTBYIOIIUX UM IIPHU3HAKOB U B3aHMOCB${3€I>'I, CIIOCOOHOCTD
AEMOHCTPHUPOBATH PA3JIMYHBIC ITOAXOJbI K MAaTEMAaTHYCCKUX 3a1a4

— YMCHHE pC€HIaTh IMPAKTUYCCKHE M OCHOBHBIC TCOPCTHYCCKUC 3aJadd, XapaKTCPHBIC OJId
HCITIOJB30BaHUA MaTEMAaTHYCCKUX MCTOI 0B,

— HaJIM4Yuc HpeﬂCTaBHeHHﬁ O MaTr€MaTHUKE Kak HCJIOCTHOI;'I TCOPHHU, 00 OCHOBHEBIX CBA3IX C
Ppas3INYHbIMHA y‘le6HI>IMI/I JUCHUIIIIMHAMM.

1.3.2 B pe3ynbraTe 0OCBOSHHS YIEOHOTO IMpeaMeTa 00YyJaroInics J0IKEeH

yMeTh:
V.1 BbIMONHATH apudMeTHUecKue NEHCTBHS HAJ YHCIAMH, COYeTas YCTHBIC M THCbMEHHBIC
NPUEMBI; CPAaBHUBATh 3HAUCHHS YUCIIOBBIX BBIPAKCHHI; BBIUUCIISATH 3HAUYCHUS 3JICMEHTAPHBIX

yHKUM;

V.2 HaxoauTh NpUOIMKEHHBIE 3HAYEHUS BEJIMYUH U MOTPEIIHOCTH BhIYMCIIEHUHN (a0COMOTHYIO
U OTHOCUTENbHYIO); CPAaBHHUBATh YHCJIOBBIE BBIPAKEHUS; BBIINOJHATH C 3alaHHOM TOYHOCTBHIO
apudMeTHIeCKue ICHCTBHUS;

V.3 HaxoauTh MOAYJIb U APryMEHT KOMILJIEKCHOTO 4YHCIIa; M300pakaTh KOMIUIEKCHOE YHCIIO
TE€OMETPUYECKHU; MEPEXOJUTh OT OJHOW (OPMBI KOMIUIEKCHOTO YHMCIIa K APYrOd; BBIIOIHSTH
JENCTBUS HAJl YUCIIAMH, COUETasl yCTHBIE U TMCbMEHHBIEC TPUEMBI;

V.4 HaxoQWTh 3HAU€HUs KOPHS Ha OCHOBE ONpEAETeHMs, HCIOb3ysd NpU HEOOXOAMMOCTHU
UHCTPYMEHTAJIbHBIE CPEJCTBA; IMOJb30BATHCS MPHUOIMKEHHON OLIEHKOM NpU NpakTHYECKUX
pacyeTax; BBIIOJHATH NpPeoOpa3OBaHUS BBIPAKEHUN, NMPUMEHsA (OPMYIbI, CBA3aHHBIE CO
CBOMCTBaMH KOpPHEW;

V.5 HaXoAUTh 3HAUYEHUE CTENEeHH Ha OCHOBE OMpEAENeHUs, UCTIONB3YS MPH HEOOXOIUMOCTH
WHCTPYMEHTAIIbHBIE CPEICTBA; IOJb30BATHCS MPUOIMKEHHON OIEHKON MpH MPaKTHYECKHX
pacueTrax; BBIMIONHATHE NPEOOpa3OBaHUsl BBIPAXKEHHUM, MpHUMEHssT (OpPMYJbl, CBS3aHHBIE CO
CBOMCTBaMH CTCIICHEH;

V.6 onpenensiTb OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIMH, MITIOCTPUPOBATh UX Ha rpadukax;
CTpOUTH TpadUKU U3YYEHHBIX (PYHKIMH, WITIOCTPUPOBATH MO IrpadUKy CBONCTBA 3JIEMEHTAPHBIX
GbyHKLUH; onpenensaTh cBoiicTBa (GyHKIMHU MO GopMylie U 1o rpaduKy; UCIOIb30BaTh MOHATHE
(GYHKIMM JIJ1s1 ONTMCAHUS U aHaIM3a 3aBUCUMOCTEN BEIHYUNH;

V.7 crpouth rpaduk CTENEeHHON (YHKIMH, ONpPENeNiaTh CBONWCTBA (YHKLUUU MO Tpaduky,
npeoOpa3oBbIBaTh IpadukH, 3adaBaTb OOpAaTHYI (DYHKLHIO aHAJIUTUYECKHM U Tpaduyeckw,
pelaTh uppaloHalbHbIe YPAaBHEHUS M HEPABEHCTBA PA3IMYHBIMU CIIOCOOAMU;



V.8 crpouth rpaduk mokazatenbHOW (DYHKIIMH, ONMPEAEIATh CBOWCTBA (PYHKIIMU MO TpaduKy,
npeoOpa3oBbIBaTh rpaduKy, peliaTh MOKa3aTeldbHbIE YpPaBHEHHUS M HEPABEHCTBA Pa3IMYHBIMU
crioco0amu, penaTh CUCTEMbI TTOKa3aTeIbHBIX YPAaBHCHUI U HEPABEHCTB;

V.9 BBUUCIATH JOTapUPMHUUECKUE BBIPAKEHUS, TPUMEHATH CBOICTBa JIOrapupMOB K
npeoOpa30BaHUI0 BBIPAXKCHUN, CTPOUTH TpaduK JIOrapuPMHUUECKOr (YHKIUHU, ONPEHEIITh
cBOMCTBa JorapuMuuecko (QyHKIMH 10 Tpaduky, Nnpeodpa3oBbiBaTh TpaduKH, pemaTh
JOrapu(pMHUUECKUE YPAaBHEHUS U HEPABEHCTBA PAa3IMYHBIMU CIIOCO0AMH;

V.10  BBMUCHATH  3HAUEHUSI  TPUTOHOMETPUYECKUX  (QYHKUMH,  IpeoOpa3oBHIBATh
TPUTOHOMETPUYECKUE BBIPAKEHHUS, JIOKA3bIBATh TPUTOHOMETPUUECKHIE TOXKICCTBA,;

V.11 pemats TPUrOHOMETPUUYECKHUE YpPaBHEHUS U HEPABEHCTBA, CUCTEMBIL;

V.12 BpMUCHATH 3HaueHUE (GYHKIUHU IO 33JaHHOMY 3HAQUEHHUIO apryMeHTa MpU Pa3IUYHBIX
crnocobax 3amaHus (YHKIMHM, CTPOUTh TpadUKU HU3YYEHHBIX (DYHKLIUN, WILIIOCTPUPOBATH IO
rpaduky cBoiicTBa (DYHKIMIL; BBEIIOIHATH MpeoOpa3oBaHusl rpadUKOB; UCIIOJIB30BATh OHATHE
GYHKUIMM JIJ1s1 OMIMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEJIMYUHUH;

V.13 3agaBaTh 4MCIOBBIE MOCJIENOBATEILHOCTH, BBIUUCIATH IMPEAENIbI MOCIEN0BATEIbHOCTEN,
HaXOJUTh CyMMY OECKOHEUYHO YOBIBAalOIIEH TIe€OMETPUYECKOH TPOTPEeCcCHH; HaXOAHUTh
IPOM3BOIHBIC JIEMEHTAPHBIX (DYHKIINH;

WCIIOJIb30BATh TPOU3BOAHYIO JIUISl M3YUCHUSI CBOMCTB (DYHKIIMN M IMOCTPOCHUS IPaQuKOB, YMETh
MPUMEHATh TMPOU3BOJHYIO JJiIi TMPOBEJACHUS MNPUOTMIKCHHBIX BBIYUCICHUH, HAXOJUTh
npuOIKeHHOe 3HaueHWe (QYHKIUU W e€ TpupalieHue B TOYKE, HAXOJIUTh 3HAUYCHUE
MPOU3BOTHON TO TpaduKy, ONpeneisTh CBONCTBAa (YHKIMU MO Trpaduky €€ TpOU3BOIHOM.
pemiarh 3aJadyd MPUKIATHOTO XapakTepa, B TOM YHUCJIE COLUUAIbHO-DKOHOMHYECKHE U
du3nUecKkue, Ha HaX0XKJIEHUE CKOPOCTH M YCKOPEHUS,

V.14 HaxoauThb NPOU3BOAHBIE AJIEMEHTAPHBIX (PYHKIMH; HCHOIB30BaTh IPOU3ZBOJHYIO JUIS
U3YYEHUs CBOMCTB (DYHKUMH M MOCTPOECHUS TpaHUKOB; YMETh MPUMEHSTh MPOU3BOIAHYIO IS
MPOBENEHUS NPUOIMKEHHBIX BBIUMCICHUM, HAXOOUTh NPUOIMKEHHOE 3HaueHue (QYHKIUU U e€
IpUpalleHue B TOYKE, HAXOAWUTh 3HAYEHUE MPOM3BOAHOM IO rpaduKy, OMpPENeNsaTh CBONCTBA
¢byHkuuu no rpaduky e€ mpou3BOJHOM, pelIaTh 3aJaul NPUKIAAHOTO XapaKkTepa, B TOM 4Hcie
COLIMAJIbHO-?KOHOMMYECKHE U (PU3NUECKHE, Ha HaXOXKIEHHE CKOPOCTH U YCKOPEHUS;

V.15 HaxonuTh HEONpeneTeHHBbIH HHTETpajl, BBIYMCIATH OINpEAEAEHHBIM HHTErpaj, peliaTrh
3aJauu ¢ MPUMEHEHHEM UHTerpaia B (U3MKe U TEOMETPUH;

V.16 onuceiBaTh B3aWMHOE pACIOJOKEHHUE NPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXJEHUSI 00 3TOM PACIIONOKECHHH;

V. 17 BBINIONHATH JEUCTBHS € BEKTOPaMH T'€OMETPUYECKH, pPACKIaAbIBATh BEKTOpP IO
HaIIPaBJICHUSAM, HAXOIUTb YTOJI MEXKY BEKTOPaMU, IIPOEKIUIO BEKTOPA HA OCb;

V.18 pemares mnpocrelnive 3agaud B KOOPJAMHATAX, BBIUUCIATH CKAISPHOE IPOU3BENECHUE
BEKTOPOB, U300paxkaTh BEKTOPHI B IPSIMOYTOJILHOM CHCTEME KOOpIUHAT;

V.19 pacno3HaBaTh Ha 4YepTexax W MOJENSAX MPOCTPAHCTBEHHBbIE (HOPMBI; COOTHOCHUTH
TPEXMCPHBIC O00BEKTEI C X OIITMCaHUsIMU, I/I306pa)KGHI/I$IMI/I;



M300paxaTh OCHOBHBIE MHOTOTPAHHUKH; BBITIOJHATH YEPTEXKHU 10 YCIOBUSM 33]1aY;
cmpoums npocmetiwiue cedenuss Kyoa, npusmol, NUpamuobl,

peliats IJIaHUMETPUYECKHE U MPOCTEHIINe CTepeoOMETpPUUYECKHEe 3a/ayd Ha HaXOXACHHE
F€OMETPUUYECKUX BEIUYUH ([UIMH, YIIIOB, IUIOIIa e, 00bEMOB);

HCII0JIB30BAaTh IIPU PCIICHHUU CTEPCOMETPHUICCKUX 3aaal IIIIaHUMETPUUCCKUE (baKTBI n MECTOBI,

V.20 BpMUCIATE U I/1306pa)I(aTB OCHOBHBIC 3JICMECHTBI TCJI Bpalll€HHA, CTPOUTH HpOCTefIHIHe
CCUCHU TCJI BpalllCHUA,

V.21 HaxoauTh MJIOIIAIM MOBEPXHOCTEM MPU3MBbI, IHUPAMU/bI, LWIMHIpPA, KOHyCa W I1apa;
HAXOJUTh O0BEMBI  MIPHU3MBI, MUPAMUIBI, HIUIMHPA, KOHYCA U 11apa;

V.23 BBIYHCHATH B MPOCTEHUIINX CIydasX BEPOATHOCTH COOBITHI HAa OCHOBE MOACYETA YHCIIA
HCXOJIOB BEPOSITHOCTHBIM XapaKTep Pa3IMYHBIX IIPOLIECCOB OKPYKAIOIIETO MHUPA, IPUMEHATH
JUISL aHAJIM3a PEAJIbHBIX YMCIIOBBIX JIaHHBIX, IPEACTABICHHBIX B BUJE JUarpamm, rpadukoB; AJs
aHaimu3a MHGOpMaIMU CTaTUCTUYECKOTO XapaKTepa;

V.24 pemarb paunuOHAJbHbIC, IOKa3aTeJbHbIC, JOrapu(pMUUECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHUs, CBOAAIIMECS K JIMHEMHBIM M KBAJAPATHBIM, a TAKXKE AHAJIOTMYHBIE HEPABEHCTBA;
UCIIOJIb30BaTh I'pauuecKkuil METOJl pElIeHUs YpaBHEHUW U HEPABEHCTB, CHCTEM HEPaBEHCTB;
n300paxkaTb Ha KOOPJAMHATHOM IJIOCKOCTU PELICHUs YpaBHEHUI, HEPABEHCTB U CUCTEM C JBYMsI
HEN3BECTHBIMH; COCTABJIATh U pellaThb YPAaBHEHMSI U HEPABEHCTBA, CBS3bIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJI€ MPUKIJIAIHBIX) 3a/1a4ax.

3HATh:
3.1 3HaueHHe MaTEMaTHYECKON HaYKU JUIsl PEIICHU 3a/1a4, BOSHUKAIOUIUX B TEOPUH U NPAKTUKE,
HIMPOTY U B TO K€ BPEMsI OTPAaHUUEHHOCTb PUMEHEHHS] MaTEMATUYECKUX METOJIOB K aHAJIU3Y U
MCCJIEJOBAHUIO MPOLIECCOB M SIBJIEHUI B NpUpOAe U OOLIECTBE, UCTOPHUIO PAa3BUTHUS MOHSATHS
4yycia ONpPENENICHUE LENbIX, PALMOHAIBHBIX YUCENI M JEHCTBUTEIBHBIX YUCEN; CTAHIAPTHBIN
BH/I 3aITUCH YHCIIA;

3.2 ompeneneHue aOCOMIOTHOW M OTHOCHUTEIBHON MOTPEHIHOCTH MNPHOIMKEHHS; HPUEMBI
BBIYUCIICHUH ¢ TPUOIMKEHHBIMU TaHHBIMU;

3.3 ompeneneHre KOMIUIEKCHOTO YHMCIIa; MOAYJIb U apryMEHT KOMIUIEKCHOIO YMCJIa; pa3InyHbIe
(OpMBbI KOMITJIEKCHOTO YHUCIIA;

3.4 OMPCACIICHUEC KOPHSA HaTypaHLHOﬁ CTCIICHU U €T'0 CBOI>'ICTB8.;

3.5 ompeneneHwe CTENEHH C PalMOHAIBHBIM M JCHCTBUTEIBHBIM IIOKA3aTEeleM; CBOMCTBa
CTCIICHEH;

3.6 ompeaeneHue YUCIOBOM (PYHKIIMH, CIIOCOOBI €€ 3a/laHus; OCHOBHBIE CBOWMCTBA UYHCIIOBBIX
byHKUM; npocTeiiue npeodpazoBaHus rpaduKoB;

3.7 cBoiicTBa U rpaduKu CTENEHHONW (YHKIIUH, onpeeseHre o0paTHOl (GyHKINH, ONpeieeHne
MpPPaLMOHATIBHBIX YPaBHEHH, CITIOCOOBI pellieHus] UppallOHAIbHBIX YPaBHEHUN U HEPABEHCTB;

3.8 cBoiicTBa M TrpaduKu MOKa3aTeIbHOW (YHKIMH, CIOCOOBI pELIEHUS IOKa3aTelIbHbIX
YPaBHEHUI U HEPABEHCTB;



3.9 onpenenenue norapudpmMuyeckoit GyHKINHU, CBOMCTBA JIorapupMUIeckoit GyHKIIUY;

3.10 cuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC IIPOM3BOJBHOIO YIJIa; paJuWaHHas Mepa yIia;
BpallaTeIbHOE ABUKEHHE; OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA. DOPMYIIbI IPUBEICHMSL.
CuHyc, KOCUHYC M TaHT€HC CYMMBI U Pa3HOCTH JIBYX yrjoB. CHHYC U KOCHHYC JABOMHOIO YrIja.
@Dopmynvl nonogunnoz2o yana. Illpeobpazosanus Ccymmbl MpUSOHOMEMPUYECKUX @QYHKYUll 6
npoussedeHue U npousseoeHus 6 cymmy. Buipadicenue mpuconomempuueckux Qynkyuii uepes
maneenc Noni08uHHo20 apzymenma. Ilpeobpazoeanus TPOCTEHIINX TPUTOHOMETPHUECKHUX
BBIPAKCHMUI;

3.11 onpedenenue apxcunyca, apkKocuHyca, apKmaHeeHca 4Yucida, CrocoObl pelieHus
TPUTOHOMETPUUECKUX YPAaBHEHHI U HEPABEHCTB;

3.12 cBoiicTBa ¥ rpadMKM TPUTOHOMETPUUYECKUX (PYHKIIMH, CBOWCTBA W TpaduKku 0OpaTHBIX
TPUTOHOMETPUUCCKUX (PYHKIIHIA,

3.13 ompeneneHue YMCIOBOM MOCIIENOBATEIHLHOCTH, CIOCOOBI 3aJlaHUsl U CBOMCTBA YHMCIIOBOM
NIOCJIEI0BATENbHOCTH, NOHAMUE O npedeie Nociedo8amenbHOCMU, CYWecmeosanue npeoena
MOHOMOHHOU O2PAHUYEHHOU NOCIe008amenlbHOCMY, CYMMHPOBAHUE IOCIIE0BATEILHOCTEH,
0EeCKOHEUHO YOBIBAOIasi FTeOMETPUYECKasi IPOTPeCCus U e€ CyMMa, noHsAmue O HenpepbleHOCMU
@yHKYuU. IPUEMBI BBIYUCIICHUS TIPE/ICIIOB TTOCIEA0BATEIPHOCTEH U MPEAeTIOB (PYHKIIHIA .

3.14 ompenencHue NPOU3BOAHON, €€ TEOMETPHUYSCKUUA M (PU3UYCCKUH CMBICT, TpaBWIA U
dopmyiel quddepeHIMPOBAHMS, OTPEACIICHUE BTOPOH MPOU3BOIHOMN, TPU3HAKN BO3PACTAHUS H
yObIBaHUSI (DYHKIWH, OINpPENEICHUE TOYEK SKCTPEMYyMa, YCIIOBHS BBITYKJIOCTH BBEPX M BHH3
rpaduka QyHKIHNU, TOYKH IIeperuda, cxemy UcciieoBanus GyHKINHU U1l HOCTPOSHUS (PyHKIINH,
QITOPUTM HAXOXJICHUS HAWMEHBIIET0 W HauOONbIIEro 3HAYeHHUS (YHKUIUH,  ypaBHEHHUE
KacaTeJIbHOM.

3.15 Ttabnuiy mepBooOpa3HbIX 3neMeHTapHbIX (yHkiui, Gopmyny Heiorona — JleitOnuiia,
oTpezieNieHue NHTErpalia, CBOMCTBA HHTErpaa;

3.16 OCHOBHbBIE MOHATHS U OIpPENEICHUS CTEPEOMETPUH, UX H300paxkeHHs U OOO3HAYCHHUS;
OIpEEIICHUs NMAPAJUIENbHBIX NPSIMBIX, CKPEIMBAIOIIUXCA NPSIMBIX NEPECEKAIOINXCS MPSIMBIX;
IIPU3HAKN NapajuIeIbHOCTH NPAMBIX, NPHU3HAKU MEPHEHIAUKYISIPHOCTH TNPAMBIX, IPU3HAKU
NapauIeIbHOCTA  IUIOCKOCTEH, NIPU3HAKK TEPIEHAUKYIIPHOCTH IUIOCKOCTEW, IpPU3HAK
NEPNEHAUKYIISIPHOCTH MPSAMON U IUIOCKOCTH; ONPEIECICHUE NIEPIEHANKYISApA , HAKIIOHHOM U €€
IIPOEKIIMU U UX CBOMCTBA; MOHATUE OPTOrOHAJIBHOIO O MAPAJUIENBHOIO IPOEKTUPOBAHHS,

3.17 nousatue BCKTOpa B MPOCTPAHCTBC, MOAYJIb BCKTOpPA, paBECHCTBO BCKTOPOB, CJIOXKCHUC U
BBIYUTAHUEC BEKTOPOB, YMHOXKXCHHUEC BEKTOPA HA YHUCJIO, ONPECACIICHUC KOMIIJIAHAPHBIX BEKTOPOB,

3.18 mpsMoyrosbHas cHCTeMa KOOPAWHAT B IPOCTPAHCTBE, OIPEICICHUE CKAIIPHOTO
MIPOU3BENIEHUSI BEKTOPOB, YCJIOBHE MEPIEHINKYISIPHOCTH BEKTOPOB (DOpPMyNbl sl pelieHus
3aJa4 B KOOpJAMHATAaX;

3.19 mousTHE MHOTr'OrpaHHuKa, ONpeACICHUC ITPU3MBI U €€ OCHOBHEBIX QJICMCHTOB, IMHUpPaMUIBI U
€€ OCHOBHBIX 9JICMCHTOB, yCC‘-IéHHOfI MUpaMuJbl, MPAMOYTOJIbHOTO MAapaJUICIICIIMIICAA,

3.20 moHsATHE TEN BpalleHUS U UX MOBEPXHOCTEH; ONpEAEIeHUE MINHIPA, KOHYCA, YCEYEHHOTO
KOHYCa, I11apa, cepbl, CBOMCTBA MEPEUUCIIEHHBIX QUTYD;



3.21 00béM um ero m3MepeHue; MHTEerpayibHas (Gopmyna o0bémMa. DOpMYIbI 711 BBIYUCICHUS
MOBEPXHOCTEH TeOMETpHYEeCKHX Tesl (Kyba, MpsSMOYrojJbHOIO Mapajliesenunesna, MPU3MBL,
OUpaMUAbl, [WIMHIpA, KoHyca W chepsl). DOpMynbl A BBIUKCICHUS 00BEMOB
reoMeTpuueckux Ten (Kyba, MNPSAMOYrOJbHOTO TapajuleNenuNea, MPU3MbI, TTHUPAMUIBI,
WIMHPA, KOHYCa U 11apa);

3.22 OCHOBHBIE TIOHATHS KOMOWHATOPWUKH. 3a7adyd Ha TMOACYET 4YKCIIa pa3MEIIECHUH,
NEPEeCTaHOBOK, codeTaHui. Pemenue 3amau Ha mepebop BapuanToB. Dopmyna OmHOMA
HproTona. CBoiicTBa OMHOMHHAIBHBIX KO3 dunreHToB. Tpeyronpauk [lackans;

3.23 ompeneneHue COOBITUS, BEPOSATHOCTH COOBITHSA, TEOPEMBI CIOKEHUS U YMHO>KEHUS
BeposiTHOCcTe. [loHsTHE O He3aBUCHMMOCTH CcOObITHH. [lOoHATHE HMUCKPETHOW ClydaiiHOW
BEJIMYMHBI, 3aKOH €€ pacrpezelieHus. YWCIOBbIE XapaKTEPUCTUKU TUCKPETHOM CIIyd4aiiHOMN
BennuuHbL. [loHATHE 0 3aKOHE OOJIBIINX YHUCEIT;

[IpencraBienne AaHHBIX (TaONUIBI, AMarpaMMmbl U TpaduKu), TeHepaldbHas COBOKYIIHOCTb,
BbIOOpKa, cpeaHee apudmerndeckoe, MeauaHa. IloHsaTue o 3agadax MareMaTHYECKOU
CTaTUCTHUKH;

3.24 PaBHOCWUJIBHOCTh YypaBHEHUI, HEPABEHCTB, CHCTEM. PaluoHanbHblE, HppalMOHAJIbHBIE,
[OKa3aTelbHbIE W TPUTOHOMETPUYECKUE YpaBHEHUS U cucTeMbl. OCHOBHBIE IPUEMBI HX
peuieHus (pa3joXEeHUE Ha MHOXWTENIM, BBEJICHUE HOBBIX HEU3BECTHBIX, IOJICTAaHOBKA,
rpaduIecKuii METO);

3.25PanonanbHble, UppalMOHaIbHbIE, IOKA3aTeIbHbIE U MPUSOHOMEMPUTECKUE HEPABEHCEA.
OcHoBHbIE IpHUEMBI UX penieHus. Vcnonb30BaHne CBOMCTB U IrpaUKoB (PyHKLINN IPU PEILICHUU
ypaBHCHHUU W HEpaBeHCTB. MeToJ HHTEpBaIOB. M300pakeHWe Ha KOOPAWHATHOW IUIOCKOCTH
MHO’KECTBA PELICHUI YpaBHEHUI U HEPABEHCTB C JIBYMS IEPEMEHHBIMH.

3.26 PaBHOCHJIBHOCTb HEPAaBEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX pelIeHUus (pa3ioXKeHHe Ha
MHOJKUTEIIH, BBEJICHUE HOBBIX HEU3BECTHBIX, IIOICTAHOBKA, Tpa(hUUECKUl METON);

3.26 PanmoHanbHble, HppallMOHANIbHBIE, TOKAa3aTeIbHbIE U MPUcOHOMEmpUiecKue HepageHcmsa.
OcHOBHBIE ITpHEMBI UX peleHus. Vcnoap3oBaHne CBOWCTB U IpauKoB (GYHKIMNA NP pelIeHUun
HepaBeHCTB. Meroa wuHTepBanoB. M300pakeHHe Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pELIEHUI HEPABEHCTB C IBYMs IEPEMEHHBIMH.

1.3.3 [Inanupyemblie pe3yabTaThl OCBOCHUS YI4€OHOTO TIpeaMeTa:
Oco0oe 3HaueHue yueOHbIN npeamet uMeeT npu popmuposanuu u pazsutuu OK u I1K:

OK 01. Bribupats crioco0s! pemieHus 3a1ad npopecCUOHaIbHON NeSTEIbHOCTH IPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpEACTBA IIOMCKA, aHalIM3a W HWHTEpIpETaluu
uHpopMaluu ¥ HUH(DOPMALIMOHHBIE TEXHOJIOTUM MJI BBIMOJIHEHHS 3a/1ad MpodeccuoHaIbHON
JESATEIBHOCTH

OK 03. IInanupoBaThb M pealHU30BbIBaTh COOCTBEHHOE MNPOPECCHOHATBLHOE W JMYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENBCKYIO JIEATEIbHOCTh B NMPO(EeCcCCHOHAIBHON cdepe, UCIOIb30BaTh
3HaHUS MO0 (UHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUAX



OK 04. 3ddexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE

OK 05. OcyiiecTBasiTh YCTHYIO M NMHCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJAPCTBEHHOM $I3bIKE
Poccuiickoit deneparuu ¢ yueToMm 0COOEHHOCTEN COLUATBHOTO U KYJIBTYPHOTO KOHTEKCTA

OK 06. IlposiBnsiTh TpakIaHCKO-TIATPUOTHYECKYIO IMO3UIINIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHWE Ha OCHOBE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX IIEHHOCTEH, B TOM YHCJIE C Y4E€TOM
rapMoHu3anuu MCEKHAIMOHAJIBHBIX W MCKPCIUTUO3HBIX OTHOL[IGHI/Ifl, IMPUMCHATH CTaHAAPThI
AHTUKOPPYIIHUOHHOTO MOBEICHUS

OK 07. CopneiicTBOBaTh COXpPAaHEHHUIO OKPY)KAIOIIEH CPENbl, pecypcoCcOepeKeHHIO, TPUMEHSTh
3HaHUS 00 W3MEHEHUWH KJIMMaTa, MPHHLIUIB OEpPEeXIMBOrO MPOU3BOJACTBA, APPEKTUBHO

HeﬁCTBOBaTB B tlpC?;BbI"IaI‘/JIHbIX CUTyalluAX

1K 2.3 KoHTpomupoBaTh 1 OLEHUBATh Ka4€CTBO BBITIOIHIEMBIX padoT.



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oﬁume1

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTbHOMI

e TeIbHOCTH TIPUMEHHUTEILHO
K Pa3IMYHbIM KOHTEKCTaM

FOTOBHOCTh K TpYyHy, OCO3HAaHHUE IEHHOCTH

MacTepCcTBa, TPYIOII00UE;
aKTUBHOM

T'OTOBHOCTBb K ACATCIIBHOCTH

TEXHOJIOTHYECKON M COHH&J’IBHO?I HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUIOUHUPOBATD, IJIaHUPOBATb H
CaMOCTOSITCIIbHO BBINIOJIHATH TaKYH0 ACATCILHOCTD,

UHTEpeC pa3IMYHBIM chepam

K
podecCHOHATEHOM JIeATEIIEHOCTH,
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MM03HABATEIbHBIMH JICHCTBUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOATCIIBHO Q)OPMYJII/IpOBaTL

aKTyalu3upoBaTh NpoOJeMy, paccMaTpuBaTh €€

i

BCCCTOPOHHE;
YCTaHABJIMBATb CymeCTBeHHLIﬁ IMPpU3HAK WJIN

OCHOBAaHUA [JId CpaBHCHHA, KJ'IaCCI/I(bI/IKaIII/II/I H

000OIICHHS;

OonpeacsAiTb 1EIUW  ACATCIBHOCTH, 3a/aBaThb
MMapaMETPbl U KPUTCPHUU UX JOCTUIKCHUSA

- BBIABJISATD 3aKOHOMCEPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTHUBBI B ACATCIILHOCTb, OLICHUBATDH

COOTBCTCTBUC  PE3YyJIbLTATOB  LECJIAM, OLCHUBATH

-BJIaJIETh METOAAMHU JJOKA3aTENIbCTB, AITOPUTMAMU PELICHUS
3agad; yMeHue GopMyIupoBaTh ONpeAeICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH J1I0KA3aTEIbHbIE
[PaCCYXXICHHs B XOJI¢ PELICHMsI 3a/1a4;

- YMETb OIEPUPOBATH MOHATHIMU: CTEIIEHb YUCIIA, Jorapupm
UKCJIa; YMEHUE BBINOJIHATH BBIYUCIICHUE 3HAYCHUN U
peoOpa3oBaHus BBIPAKEHHUH CO CTENEHsAMU U Jorapudmamu,
peoOpa3oBaHus APOOHO-PATMOHAIBHBIX BBIPAKEHHIA;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
ppalOHANIbHBIE, TOKA3aTeNIbHbIE, CTEIICHHBIE,
iorapu@mMuuecKue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMHU: (YHKIINS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOIHASL, IEPBOOOPA3HAas, ONpeAeIeHHbIH
MHTETrpal; yMETh HAXOIANUTh IPOU3BOIHBIE JIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIIE0OBATh B
[IPOCTENIINX Cllydasix QYHKIIMM Ha MOHOTOHHOCTh, HAXOIUTh
HanOOJbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINN; CTPOUTH
rpad¥Ky MHOTOUYIEHOB C MCIIOJIb30BAaHUEM aIlapara
MaTEMaTHYECKOT0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IIpU
[pELICHNN 3a]1a4 Ha ABM)KEHUE; PellaTh PAKTUKO-
OpPUEHTHUPOBAHHBIC 3a/1a4M HAa HauOOJIbIIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

! YKa3bIBalOTCA IMUHOCTHbIE 1 MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHo ¢opme, popmmnpyemble
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 OucumnnnHapHsble (NpeamMeTHbIe) pe3ynbTaTbl YKa3blBAlOTCA B COOTBETCTBUM C UX NOIHbIM NepeyHem Bo FOC COO (B nocnegHen pegakumm ot 12.08.2022




[PUCKU TIOCIIEACTBHIA e TEIILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEHICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIAJICTh HaBBIKAMHU y4eOHO-UCCIICOBATEILCKON U]
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH pPa3pelIcHUs]
po0em;

- BBUIBJSITH IIPUYUHHO-CIICJICTBEHHBIC CBSI3U |
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATH THIIOTE3Y €€
[pEIICHUS, HAXOIUTh

apryMEHTBI JULS]

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUN, 3a]aBaTh,
MapaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS
3alayil pe3yJabTaThl, KPUTUYECKU OIEHUBATh UX|

MMPOrHO3UPOBATL HN3MCHCHHC

IOCTOBCPHOCTD, B

HOBBIX YCJIOBUSX;
-- YMCTb IIEPCHOCUTHL 3HAHHA B ITO3HABATCIBHYIO H
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMCTb HUHTCTPpUPOBATL 3HAHHMA W3  Pa3HbIX

MpeIMETHBIX 00IacTei;

- BBIABHUI'AaTh HOBBIC nacu, npeajaraTrb
OPHUT'MHAJIBHBIC ITOAXOAbI U PCHICHU A,
14 CIIOCOOHOCTH nux HCIIOJIb30BaHUA B|

[MO3HABATEILHON U COLMATIbHOM IMPAaKTUKC

- YMETh ONEPUPOBATH MOHATHIAMHU: PallMOHATbHAs (PYHKLINS,
rokaszaTenabHast QyHKIHS, CTeTIeHHAs (QyHKIIHA,
imorapumuueckas GyHKUIUs, TPHTOHOMETPHUYECKUE (DYHKITHH,
0OpaTHbIE PYHKLUHU; YMEHHE CTPOUTh TPaPUKH N3yUEHHBIX
(yHKLMH, UCIIOJIb30BaTh I'pa)MKU MPU U3YYEHUU ITPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHbIX
[IpEeIMETOB U 33aJa4 U3 PEeabHOM KU3HH; BbIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX/Ty BETUINHAMH,

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha POLIEHTHI, TOJIM U YaCTH, Ha IBUKEHHUE, paboTy, CTOMMOCTh
TOBAPOB M yCIIYT, HAJIOTH, 3aJja4 U3 00JIACTH YIPaBICHHS
ITMYHBIMU M CEMEHHBIMM (DMHAHCAMU); COCTABIISITh BEIPA)KEHUS,
YpaBHEHHMsI, HEPAaBEHCTBA U X CHCTEMBI I10 YCIOBUIO 331a4H,
icclieI0BaTh M0JIy4€HHOE PEIlIeHUE U OLIEHUBATh
[PaBONI0100HOCT PE3YJIbTATOB;

- YMETh ONEPUPOBATH TOHATHIMHU: CpEHEE apu(hPMETHIECKOE,
MeraHa, HauboJIbIIee ¥ HauMEHbIIee 3HAUSHHSI, pa3Max,
UCIepcHs, CTaHIapTHOE OTKJIIOHEHHE YMCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH MHPOPMALIUIO, TIPEICTABICHHYIO B
TabauIax, Ha AuarpamMmax, rpaukax, OTpakarollyro CBOHCTBa
[peaTbHBIX MPOLIECCOB U SBJICHUN; MPEACTABIATh HHPOPMALIHIO C
[TOMOILIBIO TAOJIHII U IUarpaMM; UCCIIeI0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM TpapHUecKuX METOJ0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIYYaHBIA ONBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTD CITY4allHOTO COOBITHS; yMEHHE BBIUUCIISATH
BEPOSITHOCTH C UCTIOIB30BaHHEM TPaPUIECKUX METOIOB;

[IPUMEHSTH (POPMYIIBI CIIOKEHUSI U YMHOKEHHSI BEpPOSITHOCTEH,
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KOMOWHATOpHBIE (DAaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATLHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMH BEJTMUYMHAMM; YMEHUE IPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YUCET B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHHSX;

- YMETh OIIEPUPOBATh NOHATHAMH: TOUYKA, IPsMasi, INIOCKOCTb,
[IPOCTPAaHCTBO, ABYTPAHHBIN YToJl, CKPELIMBAIOIINECS IPSMBIC,
MapajieIbHOCTD U MEePIECHINKYISIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEXTy MPSIMOM M TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH,
[paccTOsTHUE MEXAY MPSMBIMHU, PACCTOSHIE MEXY TUIOCKOCTSIMHU;
[YMEHHE UCIIOJIb30BATh IIPH PELICHUH 331a4 U3yUYCHHbIEC (aKThl U
TEOpPEMBbI TNITAHUMETPHH; YMEHUE OLICHUBATh Pa3Mepbl 00BEKTOB
OKPYKAIOIIEr0 MUPA;

- YMETb ONEPUPOBATH MOHATHIMU: MHOIOI'PAaHHUK, CEUEHHUE
MHOTOTpaHHHKA, Ky0, TapaiesenuIe]], pu3Ma, TupamMuia,
(burypa 1 MoOBepXHOCTh BpAIIEHHsI, IMIIMH/IP, KOHYC, map, cdepa,
ceueHust PUTYpHI BpalleHus, ITIOCKOCTh, Kacaromasics chepsl,
[MIAHAPA, KOHYCA, II0MIA b TTOBEPXHOCTH MUPAMUJIBI, IIPU3MBI,
KOHYcCa, HMJIMHPA, MJI0aas chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMubl, IPU3MBL,
LMINHApA, KOHYCa, 11apa; yMeHHe n300pakaTb MHOTOTPAaHHUKHU U
MMOBEPXHOCTH BPALICHUS, X CEYCHHS OT PYKH, C TOMOIIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIBHBIE MHOTOTPAHHUKH;

- YMETh OIIEPUPOBATH TIOHATHSIMH: JIBIKEHHE B TIPOCTPAHCTBE,
Mo100HBIE (GUTYPHI B TIPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHHUE
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[UI0IIa/Iei MOBEPXHOCTEH 1 00EMOB OJOOHBIX (DUTYp TIpU
pELIeHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIMUNHBI (JUIMHA, Yo,
[10111a/1b, 00BEM, TUIOIA/Ab TOBEPXHOCTH ), UCIIOIb3Ys U3yYCHHbIE
(OopMyJIbI U METOBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEJCHHE, YTOJl MEX/1y BEKTOpaMu, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HAa YMCIIO; HAXOAUTH C
[MOMOIIBIO N3YYEHHBIX (DOPMYJT KOOPIMHATHI CEPEIHBI OTPE3Ka,
[pacCCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETbh BBIOUPATh MOAXOAAIINN U3yUEHHBIH METO | ISl peLLICHUS
3a]jauu, paclo3HaBaTh MaTeMaTu4eckue pakThl U
MaTeMaTU4eCKHUe MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh OIEpUPOBATh MOHATUSAMU: ONpeieNIEHUE, aKCUOMa,
Teopema, CIECTBHE, CBOMCTBO, IPU3HAK, TOKA3aTEIbCTBO,
[paBHOCHIIbHBIE (POPMYITMPOBKH; YMEHHE (OPMYIHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
[TPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO
MaTeEMaTHYECKON MHAYKLIUN; TPOBOAUTH JOKa3aTEIIbHbIE
[pacCy/1€HHUs IIPU PELICHUH 33/]1a4, OLIEHUBATh JIOTHYECKYIO
[IPaBHJIBHOCTH PacCyKICHHI;

- YMETh OIEpUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOXKECTBO,
oTiepaly HaJl MHOXKECTBAMH; YMEHHUE HCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Juisi OMUCaHUs peabHbBIX MPOLIECCOB U

13




SIBJICHUI TIPU PEIICHUU 33134, B TOM YHCIIE U3 APYTUX YICOHBIX
[pEIMETOB;

- YMETb ONEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
UK, Tpad Ha MUIOCKOCTH; YMEHHUE 33]1aBaTh U ONUCHIBAThH Ipadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCITOJIB30BATh I'padbl IPH PEIICHUN
3ajaq;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
[epecTaHOBKA, YUCJIO COYETAHUM, YUCIIO MTEPECTAaHOBOK; OMHOM
HproToHA; yMEHHE IPUMEHSATH KOMOMHATOPHBIE (PAKTHI U
[pACCYKJICHUSI IJIs1 PEIICHUs 3a/1aY;

-YMETh ONEPUPOBATH MOHATHAMU: HATYPAIbHOE YUCIIO, LIETT0e
YICIIO0, OCTATOK M0 MOAYJIIO, palliOHALHOE YHCIIO,
MppalMOHAIEHOE YUCIIO, MHO)KECTBA HATYPaJIbHBIX, IENbIX,
[PaIlMOHATIbHBIX, IEHCTBUTENBHBIX YHCEN; YMEHUE UCIOIb30BaTh
MpU3HAKU JETUMOCTH, HAUMEHBIIUN OOIIHIA enuTeNb 1
HavMEHbIIIee 0011ee KpaTHOe, AITOPUTM EBKITHIA TpU perieHuN
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TTO3UIIMOHHBIMHU CHCTEMaMH
CUMCIICHUS,

- YMETb CBOOO/IHO OTIEPUPOBATH MOHSATHUSMHU: CTETICHb C IIEJIBIM
[MOKa3aTelIeM, KOPEHb HATYpaJIbHOW CTENEHHU, CTENEHD C
[palliOHAIBHBIM I1OKAa3aTEIEeM, CTETIEHb C JIEHCTBUTEIbHBIM
(BeIlecTBEHHBIM) TTOKa3aTeneM, Jorapudm gucia, CHHYC,
KOCUHYC ¥ TaHT€HC MPOU3BOJILHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMH: TOKJIECTBO, TOXKIECTBEHHOE
peoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPAaBHCHUM
1 HEPaBEHCTB, PAaBHOCUJIBHOCTh YPaBHEHUN, HEPABEHCTB U
CHCTEM, PallOHAIIbHBIE, HpPaAIlMOHAIBHBIC, TOKAa3aTeIbHBIC,

CTCIICHHBIC, HOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPUYCCKHUC
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YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMbI; YMEHHE PeIlaTh YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPOM;
[IPUMEHSTHh YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEIlICHUs
MaTeMaTHYeCKUX 3ajad U 3a7ad U3 pa3IMyHbIX o0sacTeil HAyKu U
[peaIbHOM JKU3HU;

-yMeTh CBOOOIHO OIIEPUPOBATh MOHATUAMU: Tpaduk QyHKINH,
oOpaTHast QyHKIHS, KOMIO3HLUS QYHKIUH, THHEHHAs QyHKIHS,
KBaJpaTU4Hasl GYHKIHUS, CTeNeHHAsT (QYHKIHS C TeITBIM
[oKa3aTesieM, TPUTOHOMETpUIecKre (GyHKINU, 0OpaTHbIC
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
morapudmuyueckas pyHKINUN; yMEHHUE CTPOUTH TpaPuKu
(yHKIUH, BBIIOIHATH IpeoOpa3zoBaHus TpaduKkoB (yHKIIHUI;
[YMEHHE UCII0JIb30BaTh rpauKu GYHKIMA IS U3yYCHHUS
[IPOIIECCOB M 3aBUCUMOCTEH MPH pellieHUH 3a7a4d U3 IPYTUx
[y9eOHBIX TPEIMETOB M U3 PEATbHOM KU3HU; BHIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

YMEHHE CBOOOIHO OTIEPUPOBATH MOHATHIMHU: YETHOCTh (DYHKITUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTh (DYHKITUH, SKCTpeMyM (YHKIIUU, HAnOOoJIblIee U
HaMEHblIIee 3HaUeHUs! PYHKIUU Ha IPOMEXKYTKE; yMEHHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

YMEHHUE UCTIONb30BaTh CBOMCTBA U rpauku GyHKIUN AT
peleHNs ypaBHEHHI, HEpaBEHCTB U 33/1a4 C TapaMeTpamu;
M300pakaTh HA KOOPAMHATHOM MIIOCKOCTH MHOKECTBA PEIICHUN
YpaBHEHH, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH TOHATHIMHU:
MOCIIeI0BATEIBHOCTb, apu(hMETHUECKAs IPOTPECCHS,
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reoMeTpHUECKas MPOrpeccusi, 0ECKOHEYHO yObIBaroIas
reoMeTpHUUEeCcKasl IpOrpeccus; yMEeHHUE 33/1aBaTh
[10CJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
popmyu;

- YMETb OIIEPUPOBATH MOHATHSIMU: HENPEPHIBHOCTD (PYHKIIUH,
ACUMIITOTHI rpaduka GyHKINH, IEpBas U BTOPAst IPOU3BOIHAS
(yHKLIMH, TEOMETPUYECKUN U (PU3HMUECKUI CMBICI TPOU3BOHOM,
[1epBOOOpa3Hasi, ONPEEIICHHbIN HHTErpal; yMEHHE HAXOIUTh
ACHMITTOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATH TIPOU3BOTHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (yHKIIUH,
HAXO/JWUTh YpaBHEHHE KacaTeNbHOW K TpaduKy (YHKIHH;
[YMEHHE MCII0JIb30BaTh IPOU3BOAHYIO JUIsSl UCCIIE0BAHUS
(yHKLIMH, JUIsI HAXOXKICHHUS HAMTY4Ilero peteHus B
[IPUKJIQJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U
(bU3MYEeCKUX 3a/1a4ax, /Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOIUTh IJIOMAAN U 00BEMBI (PUTYpP C TOMOIIBIO HHTErpaa;
[IPUBOANTH IPUMEPHI MATEMAaTHIECKOTO MOJICTTHPOBAHUS C
[OMOLIBI0 AU PepeHIInaTbHbIX YPABHEHUI;

- YMETh OIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOIYIb U apTyMEHT
KOMILIEKCHOTO YHcia, (hopMa 3alucu KOMIUIEKCHBIX YHCell
(reoMeTpuyecKas, TPUTOHOMETpUYECKas M ajaredpanydeckas);
YMETh MPOU3BOJUTH apU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; TIPUBOIUTH IPUMEPHI HCIIOJIB30BaAHMS
KOMIUJIEKCHBIX YHCET,;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CPEHEE
apudMeTHIeCKOoe, MeIrnaHa, HanOoIbIllee U HANMEHbIIIEE
3HAUEHUS, pa3Max, IMCIEPCUsl, CTAaHIapTHOE OTKJIOHEHUE IS
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OIMCAaHUs YUCIIOBBIX JIaHHBIX; YMEHHUE UCCIIE0BATh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadM4ecKuX METOJOB U SJIEKTPOHHBIX CPEACTB; rpaduuecKu
CCIieIOBaTh COBMECTHBIE HAOIIOIEHUS C IIOMOIIBIO JUarpaMm
[pacCeBaHMS U JJUHEUHOW pEerpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTHU COOBITHI C UCTIOIB30BAHUEM
rpadUuecKuX METOAOB; IPUMEHSTDH [T pEIIeHUs 3a1a4 (popMyIIbl
CII0KEHMSI U YMHOXKEHHS BEPOSITHOCTEHN, POPMYJITy ITOIHON
BepoSITHOCTH, (hopmyiry bepryiin, koMmOUHATOpHBIC (DAKTHI U
(hOopMyJIBI; OLIEHUBATH BEPOSTHOCTH PEAJHHBIX COOBITHI; YMEHUE
OIIEpUPOBATh NOHATUAMU: CIy4aiiHasi BEIMUMHA, PacIIpeesieHUue
BEpOSTHOCTEM, MATEMaTUYECKOE OXKUAHUE, TUCIIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE CITyYalHON BEIMYUHBI, QYHKIIUU
[pacrpeiesieHus U IJIOTHOCTH PAaBHOMEPHOTO, MOKA3aTENbHOIO U
HOPMaJIbHOTO paclpeeICHUI; YMEHUE UCIIOIb30BaTh CBONCTBA
M3Y4YEHHBIX pacrlpeesieHui sl peleHus 3a7a4; 3HaKOMCTBO C
MOHATUSIMU: 3aKOH OOJIBIINX YHCEN, METO/bI BEIOOPOUHBIX
VCCIIEIOBaHUM; yMEHUE MPUBOAUTH IPUMEPHI MPOSBIICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- yMETb CBOOOTHO ONEPUPOBATH MOHATHAMM: TOUKA, IIPsIMas,
[JI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUHN yrodl,
NIByTpaHHbIN YroJjl, TPEXTPAHHBIN YToJl, IepeceKaroImecs,
MapajyieJIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAJIIENBHOCTD U
[EPIEHIUKYJIIPHOCTD MPSAMBIX U IJIOCKOCTEH, YTOJI MEXKAY
[PSIMBIMU, YTOJI MEXKTY MPSAMOU U MJIIOCKOCTBIO, YTOJ MEXKIY
MJIOCKOCTSIMU; YMEHHE UCIIOIB30BaTh MpHU PEIIEHUH 3aa4
3y4EeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATh
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[MOHATHUSMHI: MHOTOTPaHHUK, CEYeHHE MHOTOI'PaHHUKA,
[paBUIBHBII MHOTOTPAHHUK, PU3Ma, TUpaMuaa, Gurypa u
[MOBEPXHOCTb BpalleHUs, IUIMH]IP, KOHYC, IIap, chepa, pa3zBepTka
[TOBEPXHOCTHU, CEYEHUs] KOHYCa U LIHJIMHPaA, apajljielIbHble OCH
1M OCHOBAHMIO, CEUEHHE I1apa, INIOCKOCTh, Kacarowiasics chepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUYeHHE MHOIOI'paHHMKa,
11300pa’kaTh MHOTOTPAHHUKH, (PUTYpBI M TOBEPXHOCTH BpAILCHHUS,
11X CEYEHUSs], B TOM YHCJE C TOMOUIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPUIECKHUX QHUTYD,
CaMOCTOSITENTEHO (hOPMYITHPOBATH ONPENCICHUS H3ydaeMbIX
(buryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX W MPU3HAKAX
reoMeTpuuecKux (Guryp, 000CHOBBIBATh UM OIPOBEPIaTh UX;
YMEHHE MPOBOAMUTH KiIacCU(UKALUIO GUTYp 110 pa3IMuHbIM
[IpU3HAKAM, BBIIOJHATH HEOOXOAUMBIE JONOJHUTEIbHbIE
[TOCTPOCHHS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: TUIOIIAAb (DUTYPHI,
00beM (pUTypHI, BETMYHHA YTJIa, PACCTOSIHUE OT TOYKH J0
[IOCKOCTH, PACCTOSTHHE MEXKIY TPSMBIMHU, PACCTOSTHHE MEXTY
[I0CKOCTSIMU, ITOIAbL Cephl, II0HIalb MOBEPXHOCTH
[UpaMUIbl, IPU3MBI, KOHYCa, HWIMHIPA, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMubl, IPU3MBL,
[WINHApA, KOHYCA, 1I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: ABHKCHHE,
MapajuieNbHbIN IepeHoc, CHMMETPHS Ha MJIOCKOCTH U B
[IPOCTpaHCTBE, TOBOPOT, MpeodpazoBaHue Mo 00us, TOJ00HbIE
(urypsl; yMEHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (GUTYPHI, B
TOM YHCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE
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MICII0JIH30BAaTh FT€OMETPUUECKUE OTHOIICHHS, HAXOAUTh
FCOMETPUUYECKHUE BEIMYMHBI (JIJTMHA, YToJl, IUI0LAab, 00BEM) pH
[pEIICHUY 3a]1a4 U3 JPYruX y4eOHBIX MPEIMETOB U U3 pealbHOU
PKU3HU;

- YMETh CBOOOJITHO ONIEPUPOBATH MOHATHUSAMU: MPSIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIMHATHI TOUYKU, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHCIIO,
[pa3IoKEHUE BEKTOpa M0 0a3ucCy, CKaIsIpHOE TPOU3BEICHUE,
BEKTOPHOE ITPOU3BEICHUE, YTOJI MKy BEKTOPaMH; YMEHHUE
MICII0JIh30BaTh BEKTOPHBINA U KOOPJIMHATHBIN METOJT JUIsl pEIICHUS
FCOMETPUUYECKUX 3a/1a4 U 337a4 JIPYTUX Y4eOHBIX IPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2x2 U 3X3, onpeneauTellb
MaTpPHUILIbI, TEOMETPUYECKHI CMBICIT OTIPEACITUTENS;

- YMETh MOJICJIMPOBATH PealibHbIE CUTYAlUU Ha SI3bIKE
MaTE€MaTUKU; COCTABJISATh BBIPAKEHUSI, ypaBHEHU S, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJIEJIH C UCTIOIh30BaHUEM alllapaTa aireopsl,
MHTEPIPETUPOBATH MOJTYyUYEHHBIN Pe3yabTaT; CTPOUTH
MaTeMaTUYECKUE MOJIETTU C TTIOMOIIBI0 T€OMETPUUECKUX MTOHITHIA
11 BEIMYUH, PEIIATh CBSI3aHHbIE C HUMH MPAKTUYECKUE 33/1a4u;
COCTABJISITh BEPOATHOCTHYIO MOJEINIb U UHTEPIIPETUPOBATH
[MOJTyYEHHBIN pe3ybTaT; PellaTh MPUKIAIHbIE 3aa4UH
CpelCcTBaMU MaTEMaTUYECKOI0 aHAJIN3a, B TOM YHCJIEe COI[UAIbHO-
PKOHOMHYECKOTO M (PU3UUECKOT0 XapaKTepa,

- YMEHHE BBIOMPATh TOIXOISIINN METO/ IJIsl PEIICHUS 3aa4H;
MOHMMAaHNE 3HAYMMOCTHA MAaTEMaTUKHU B U3YUCHUU PUPOIHBIX U
0OIIIECTBEHHBIX TIPOIIECCOB U SIBJICHWI; YMEHUE PACTIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMATHKH B UCKYCCTBE, YMEHUE

19




[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[TOMCKa, aHAJIN3a U
MHTEpIpeTanuyu HHHOPMAInH,
1 TH(pOpMaIMOHHBIE
TEXHOIOTHH JJIS BBIIIOJIHEHUS
3ajad mpodeccroHambHOM
eITEILHOCTU

B oGnactu INEHHOCTH HAYYHOI'O ITO3HAHM:

-c(hopMUPOBAaHHOCTD MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKd U OOIIECTBEHHON NPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJIbTYD,

CHOCO6CTBYIOH_ICFO OCO3HAaHHMIO CBOCTrO MECTa B
TOJIMKYJIIBTYPHOM MHPC;

- COBCPHICHCTBOBAHHUC SI3BIKOBOM M YUTATEIbCKOU
KYJIbTYPBI KaK CpCACTBa B3aHMOHeﬁCTBHH MCKOY]
VIFOAbMHA Y ITIO3HAHUA MHPaA,

- OCO3HaHHC I CHHOCTH HayLIHOﬁ JACATCIIBHOCTH,

FOTOBHOCTb OCYIIIECTBIISATh IPOEKTHYIO u
1ICCIIEIOBATENBCKYIO ESTENIbHOCTh UHANBUIYAIBHO
1 B TpyIIIIE.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHbIMU

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ nHpOpMaLueil:

- BJaJIeTh HABBIKAMU NOJY4YEeHUs HH(DOpPMALUU U3
MCTOYHUKOB  pPa3HbIX  THIIOB,
OCYIIECTBIISITh TOWCK, aHAIN3, CHCTEMATHU3ALUI0 U
MHTEPIPETAINIO WHPOPMAIIMK PA3TUYHBIX BHIOB H
(dhopm mpecTaBIeHNUS,

- CO3/1aBaTh TEKCThl B pAa3JIMYHBIX (opmarax ¢
y4eTOM Ha3HaueHWss MHGQOpMamuu U  LEeJIEeBOH

ayJIUTOpUH, BbIOUMpas  ONTUMAJIbHYIO  (opMY

- YMEThb OIEpHUpOBaTh MOHATHSAMHU: palUOHATbHAs (QyHKUuA,
byHKIWHS, byHKIMSA,
morapupmuueckass (QyHKUIUS, TPUTOHOMETPHUECKHE (DYHKIIHH,
oOpaTHbIC (QYHKLIWHU; YMEHHE CTPOUTh TpapuKd H3YYCHHBIX|

TIOKa3aTCIbHasA CTCIICHHAas

(yHKINH, WCHOIB30BaTh IpadUKU MPH U3YYEHHH MPOIECCOB U
3aBUCUMOCTEH, MpH peleHUH 3aJad U3 JpYyrux YyueOHbIX
[IpEeIMETOB M 33734 U3 PEalbHOM JKU3HU; BhIpakaTh (GOpMYyJIaMu
3aBUCUMOCTH MEKIy BETUYMHAMU;

- YMETb OIIEPUPOBATh IMOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa ypPaBHEHHH
I HEpPaBEHCTB,

PaBHOCHJIBHOCTb yYPaBHEHUHM, HEPABEHCTB U

CUCTCM, pPalMOHAJIbHBIC, UWPPANUOHAJIBHLIC, I1OKAa3aTCIbHBIC,

CTCIICHHBIC, J'IOFapI/I(i)MI/ILIGCKI/Ie, TPUTOHOMETPUUCCKHE
YPaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCTb PCIIATh YPAaBHCHUA,
HCPABCHCTBA W CHUCTEMbI C IIOMOILIBIO PA3JIMYHBIX IIPUCMOB,
[p€lIaTh YpaBHCHHA, HCEPABCHCTBA H CHCTCMBI C IIApaMCTPOM;
IIPUMCHATE YPABHCHU, HCPABCHCTBA, X CUCTEMbI IJI PCIICHUS

MATECMATUUCCKHUX 3aaY U 3a4a4 U3 pa3JIMYHbIX oOnacreit HAaYKH U

CaMOCTOﬂTCHBHOIpeaﬂBHOfI KHN3HH,

CB06OI[HO INOHATUAMU:. ABHKCHHC,

YMETh
[apajuleJIbHbI  [IEPEHOC,

[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE MMOA00Ms, MOJ00HBIE

OIepupOBaThH
CUMMETpUS Ha IUJIOCKOCTH U B

(uUryphl; yMEeTh pacro3HaBaTh PaBHbIE U MMOJ0OHBIE (UTYDHI, B
TOM 4HCI€ B IPUPOE, ApXUTEKTYpE; YMETh
MICIIOJIB30BAaTh  T'€OMETPUUYECKUE HaXO/IUTH

HCKYCCTBE,
OTHOIICHH,

MPCACTABJICHUSA U BU3yalIU3alluu,

TCOMCTPHUYCCKUC BCIIMIUHBI (IL]'II/IHa, yroiJi, mjiomaib, 06’BCM) npy
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- OLICHUBAThb JOCTOBCPHOCTD, JCTUTUMHOCTD

nHpOpMAlUK, €€ COOTBETCTBUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

- HCIIOJIB30BaTh CpCACTBa I/IH(bOpMaI_[I/IOHHBIX H

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pPEIICHUN
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX 41
OpraHU3alMOHHBIX 3aJa4 C CO6J'IIOI[CHI/I €M

TpeOOBaHUN IPrOHOMHKH, TEXHUKH OE30MMAaCHOCTH,

CUTHECHBI, pecypcocOepexeHus, MPaBOBBIX U
DTHYECKUX  HOPM, HOpPM  WH(OPMALHUOHHON
0e30IMacHOCTH;

- BJIAJCTh HAaBBIKAMU PACIIO3HABAHHUS M 3alIUTHI
nHpopManuu, HWHGOPMAIIMOHHON
ITUYHOCTH

Oe3omacHOCTH|

[pEIICHNN 3a7a4d U3 IPYruX Y4eOHBIX MPEIMETOB U U3 PEallbHOU
PKU3HU

OK 03 [1nanupoBath u
[peaTM30BbIBATh COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peNPUHIMATENbCKYIO
NesTeNbHOCTD B
npodeccuoHanbHOM chepe,
MICTIO0JIb30BaTh 3HAHUS IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMS:

-- C(pOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
PTUYECKOTO MTOBECHUS;

- CIIOCOOHOCTH OIIEHHBATh CUTYAIMI0 U TMPUHUMATh
OCO3HaHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAJIbHOA
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTONYMBOTO OYIYIIETro;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTEISM |
(W) APYTHM Yj€HaM CEMbH, CO3/JIaHHI0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  TIPUHATHS  LEHHOCTEH|
CEMEWHON KW3HU B COOTBETCTBUHM C TPATULIUSIMHU
HaponoB Poccuu;

OBnaneHue

YHUBCPCAJIbHBIMU PErYyIATUBHBIMHA

- yMEThb OIEpUPOBATh MTOHSATUSAMM: palMoOHAIbHbIE,
MppaLlMOHAIIBHEIE, IIOKa3aTelbHBIE, CTCIICHHBIE,
nmorapu@muueckue,  TPUTOHOMETPUYECKHWE  ypaBHEHUS U

HEpaBEHCTBA, X CUCTEMBI;

yMETh ONEPHUPOBATh IOHATHSIMH: MHOTOIDAHHUK, CEUYCHHUE
KyO,
(urypa u MOBepXHOCTb BpaleHHs, IWINHAP, KOHYC, map, chepa,

CCUCHU A (I)I/Il"ypbl BpallCHUA, IINIOCKOCTL, Kacaromiasacsa ccbepLI,

MHOI'OI'paHHUKa, napajjieJIcnmIic, Ipu3Ma, IUpaMuia,

MUJIMHApPA, KOHYCA, IIOIIaAb IMOBEPXHOCTHU IMHUPAMUABI, ITPU3MEIL,

cdepsl,
nmupaMubl,

obbeM  KkyOa,

MIPU3MBI,

KOHyca, IWJIWHIpA,
[PSIMOYTOJIBHOTO
[UITUHIpA, KOHYCa, IIapa; yMEHUE N300pakaTh MHOTOTPAHHUKH U

ILIOIAIb
napajuieJienumnesa,

IMIOBCPXHOCTU BpaAIICHHA, HUX CCUCHUA OT PYKH, C IOMOIIBIO

UCPTCIKHBIX HWHCTPYMCHTOB HW JJICKTPOHHBIX CPCEACTB; YMCTH
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IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:

- CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO
NesITeNIbHOCTD, BBISBJISATH MPOOJEMbl, CTaBUTh U
(dbopMynupoBaTh 3a/1a4uu
00pa3oBaTeNbHON JIEATENbHOCTH U KU3HEHHBIX|

COOCTBEHHEBIE B

CUTYaIUsX;
- CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEHICHUS]
MpoOJIeMBl C YY4EeTOM HMEIOIIUXCS — PECYpCOB,

COOCTBEHHBIX BO3MO>KHOCTEH M MPEIIIOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U  IPOSBIECHUIO
[IIMPOKOM SPYIUIMM B pa3HbIX OOJIACTSIX 3HaHUM,
[IOCTOSIHHO IIOBBIIIATh CBOW 00pa3oBaTENbHbIN U
KYJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb!

MCIIOJIb30BaTh MpHEMbl pediekcuu Uid OLEHKY
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb
[IPUHUMATDH PEILIEHUS 110 UX CHUKEHUIO;

B) SMOIIMOHAJIBHBIA MHTEIUIEKT, MPEeANoJIaratonuii
c(OPMHPOBAHHOCTB:!

OLCHUBATL PUCKH W CBOCBPECMCHHO

BHYTPEHHEN MOTHBALMM, BKIFOYAIOIIEH CTPEMIICHUE
K JOCTH)KEHUIO LEIM M YCHEXY, ONTHUMU3M,
MHUIMaTUBHOCTh, YMEHUE JIEWCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

- SDMIATHM, BKIIOYAIONIEH CIOCOOHOCTH ITOHMMATH

PMOLMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €0

[pacIlO3HaBaThb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[TpaBUJIbHBIE MHOI'OTPAHHUKY;

- YMETb OIIEPUPOBATH IOHATUSAMHU: IPSAMOYIOJIbHAs CHUCTEMA
KOOpJAUHAT, KOOPAMHATBI TOYKH, BEKTOp, KOOPAMHATBHI BEKTOPA,
yroJl MEXIy BEKTOPAMH, CyMMa

HaxoauTb C

CKaJIIpHOC IIPOU3BEACHHC,
BCKTOPOB,
IIOMOIIBIO M3YUCHHBIX (1)0pMy.]'I KOOpAWHATBI CCPCIANHBI OTPC3Ka,

IIPOU3BCACHUC BCKTOpa HaA 4YHCIIO,

[pPaCCTOAHNE MCIKAY ABYMS TOUKaAMU
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[IPY OCYIIECTBICHUN KOMMYHHKAIIH, CTIOCOOHOCTH
K COYYBCTBHUIO U CONEPEKUBAHUIO;

- COLMAIbHBIX HaBEIKOB, BKJIFOYAOIITHX
CIIOCOOHOCTH BBICTPAMBaTh OTHOIICHHS C JAPYTHMH
ITFOABMH,  3a00THTHCH,

pasperiaTh KOHGIUKTHI

MMpOABJIATL  HHTCPEC U

OK 04 DddexTrnBHO
B3aMMOJICMICTBOBATH U
paboTaTh B KOJJIEKTHBE U
KOMaH]1e

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIEI0BATEIhCKOM,
[MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue yYHHUBEPCATbHBIMU KOMMYHUKATHUBHBIMHY|
TEVICTBUSIMMU:

0) COBMECTHAsI IeATeIbHOCTD:

- TMOHMMAaTb M HCIOJIB30BATh IPEUMYILECTBY
KOMaHIHOW U UHJIMBUyaIbHOU paboThI;

- MPUHUMATH LEJIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JIEUCTBUS IO
e JOCTIKEHUIO: COCTaBJIATh TIJIaH JICHCTBUM,
[pacrpeesaiTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3ylbTaThl COBMECTHOU pabOTHI;

- KOOPpAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBHSX

- YMETb OIIEpUPOBATh ITOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETb BBIUUCIISTH
BEPOSATHOCTb C  HUCIOJb30BaHUEM TIpapUUecCKUX METOJOB;
MPUMEHTh (OPMYJIBI CIOKEHHUS U YMHOMKEHHUS BEpOSITHOCTEH,
KOMOMHATOpHblEe (akTbl M (HOpMyJabl HpPU pELICHUH 3ajad;
OLIEHUBATh BEPOSITHOCTU pPEAJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHbIMM  BEIMYMHAMH; YMEHUE IIPUBOAUTL IIPUMEDPB]
MPOSIBJICHUS 3aKOHAa OOJNBIIMX YUCeNl B MNPUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUSIX;

- YMEeThb CBOOOJHO OMNEpPUPOBATH MOHATUSMU: CTENEHb C LIEJBIM
[OKa3aTeleM, KOPEHb HATypaJbHOU

CTCIICHHU, CTCIICHb C

[PAlUOHAJIBHBIM  ITOKA3aTCJIEM, CTCIICHb C Jlel\/'ICTBI/ITeJ'H)HBIM

(BCIJ_[CCTBCHHBIM) IIOKa3aTecjieMm, norapn(bM quciia, CHUHYC,

KOCHHYC U TaHI'€HC IPOM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJHO ONEpPHpPOBAaTh MOHATUSAMH: rpaduk (PyHKIHH,

[PCAJIbHOI'0, BUPTYAJIBHOTO H KOM6I/IHI/IpOBaHHOFO

oOpaTHast GYHKLUS, KOMIIO3UIMS (QYHKIUH, THUHEHHas (yHKLu,
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B3aMOJCHCTBUS;

OCYIIECTBIISATh ~ TIO3UTHBHOE  CTPATETUYCCKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYAIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[P aHATN3E PE3yIbTaTOB JACITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHX JIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TTO3UIINH

IPYTroro 4€jioBCKa

KBagpaTU4Has (QYHKUUS, CTerneHHas (YHKOUS C  LEJIbIM
MokazaTejieM, TpPUTOHOMETpUYecKne  (QyHKUUH, O0OpaTHBIE
TPUTOHOMETPUYECKUE ¢byHKIMY, IIOKa3aTesbHas "

imorapudmudeckas GyHKIIUU; YMETh CTPOUTH TpaduKu (HYHKIIHH,
BBITTOJTHATH IPE0O0pa3oBaHus rpaukoB PyHKITHI;

YMETh UCIOJNB30BaTh TpapuKd QYHKIUH I U3yYCHHS
[IPOIIECCOB M 3aBUCHMOCTEH NpU PEIICHHHM 33Jad U3 JPYTrux

YIEOHBIX TMPEIMETOB W U3 pEATbHOW IKU3HH, BBIPAXKATh

(hopMyJIaMy 3aBHCHMOCTH MEXKy BETMYNHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: UYETHOCTh (DYHKIIHH,
byHKIUH, GbyHKIUY,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (yHKIMH, HauOojblIee U
HavMEHbIICe 3HAUCHHMsS (YHKIMHM Ha TIPOMEKYTKE; YMETh
[IPOBOANTH UCCIIEIOBaHUE (DYHKIINY;

- YMETb HCIOJb30BaTh CBOMcTBA M Trpapuku QyHKUUH a7

IICPUOANIHOCTD OrpaHNU4YC€HHOCTD

[pEIIEHNS] YpaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMy;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA peIIeHUM
YPAaBHEHUI, HEPABEHCTB M UX CHCTEM

OK 05 OcyiiecTBisiTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTeN
COIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

B 00macTu 5¢TETHYECKOr0 BOCITUTAHUS:

- OCTETMYECKOE OTHOLICHUWE K MUpPY, BKIIOUAs]
PCTETUKY OBITa, HAYYHOTO U  TEXHUYECKOTO
TBOpPUECTBA, CIHOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHHMATH Pa3IUYHBIC BUJIb]
MCKYCCTBa, TPAJWUIIMK W TBOPYECTBO CBOETO U
IPYTUX  HApOJOB,  OIIYyIIATh
BO3/EHCTBUE UCKYCCTBA;

OMOIMOHAIEHOE

- Y6C)K,Z[6HHOCTL B 3HAYMMOCTH [OJ1s JTHUYHOCTH H

- YyMETb OIEpPUPOBATH MOHATHSAMHU: CpelHee apu(pMETHUYECKOE,
HauOoJpIllee W HauMEHblee 3HAueHUs,

CTaHJApTHOE OTKJIOHEHHE YMCJIOBOrO Habopa;
MHTEPIIPETUPOBATH UH(pOpMaLHIO,
Ha JuarpaMmax, Trpadukax,
OTPAXAIOIIYI0 CBOMCTBA pEAIbHBIX MPOLIECCOB U  SIBICHUIA;

MCIMaHa, pa3max,

ucrepcus,
yMeHue W3BJIEKATD,

MpEeACTaBICHHYI0 B TabIuIax,

MPEeACTABIATh MHPOPMAIMIO C TOMOIIBI0 TAOJMII U JAUArpamMm;

MCCIICA0BAaTh CTAaTHUCTUYCCKHUE JaHHBIC, B TOM 4YHUCIE C

[IpUMEHEHHEM I'paUUECKUX METOA0B U AJIEKTPOHHBIX CPEJNICTB;
- YMETb OIIEpUPOBATh IOHATUSMU: TOYKA, IpsMas, IIOCKOCTD,
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00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPATUIMNA M HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUAAX|
MCKYCCTBAa, CTPEMJICHHME TPOSIBIATH  KayeCTBa
TBOPUYECKOMN JTMYHOCTH;

OBnazieHue yHUBEPCATIbHBIMA KOMMYHUKATHUBHBIMHY|
e CTBUSIMU .

a) oOmeHue:

- OCYILECTBIIATh KOMMYHHUKAIIMd BO BcexX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaIbHBIC CPEACTBA OOIICHUS,
COILIMAJIbHBIX

KOH(JIMKTHBIX|

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,
PaCIlO3HaBaTb

CI/ITyaI_II/Iﬁ U CMAT4aThb KOH(i)J'II/IKTBI;

IMpCAINOCBIIIKH

- pa3BepHYTO W JIOTMYHO H3J1aratb CBOIO TOUKY|
BPEHUSI C UCTIOIB30BAHUEM SI3LIKOBBIX CPEJICTB

[IPOCTPAHCTBO, ABYTPAaHHBIM YIroJ, CKPELUIUBAIOIIMECS IIPSIMBIE,
[1apaJuICIbHOCTh U MEPIICHIUKYIISPHOCTD MPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY MPAMBIMH, YTOJI MEKAY MPSIMOU U IUNIOCKOCTBIO, YTOJ]]
MEXIy IUIOCKOCTSAMH, PACCTOSHME OT TOYKH 10 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSHUE MEXKIY ILUIOCKOCTSAMHU;
- YMETb UCIOJb30BATh IPU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThbl U
TeopeMbl IUIAHUMETPUU; YMEHUE OLEHHBATh pa3Mepbl 00BEKTOB
OKPY’KAIOILEr0 MUpa

OK 06 ITposiBnsiTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHOHAIBHEIX U
MEXKPETUTHO3HBIX OTHOIICHUH,
[IPUMEHSITH CTaHIAPTHI

OCO3HaHHE  OOy4alolIUMHUCS  POCCHMCKON
PaKIaHCKOW UJIEHTUYHOCTH;

LEJICHAIIPABIICHHOE  PAa3BUTHE  BHYTPEHHEMH
[MO3ULIMM  JIMYHOCTH  HAa  OCHOBE  JIYXOBHO-

HPAaBCTBEHHBIX ILIEHHOCTEW HaponoB Pocculickon

(De)lep alnu, HCTOPUUYCCKUX n HaITMOHAJIbHO-

KyIbTYPHBIX Tpaauluii, (GOpMHUPOBAHHE CHCTEMB]

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MHUPOBO33PEHU,
[MPaBOCO3HAHUSI, JKOJIOTUYECKON KYJbTYPHI,

CITOCOOHOCTH CTaBUTh HCJIn U CTPOUTH KU3HCHHBLIC

- YMETh OIIEPUPOBATH IOHATHIMU: IPSIMOYTOJIbHAsI CUCTEMA
KOOpPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE NIPOU3BEACHUE, YTOJ MEXAY BEKTOPAMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOILBIO N3YYEHHBIX (POPMYIT KOOPJUHATHI CEPEMHBI OTPEe3Ka,
[pPACCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMETh BbIOMpATh MOAXOAAIIUN U3y4YEHHBIA METOT JJIsl peleHus
3a/1a4yM, paclo3HaBaTh MaTeMaTHuecKue (hakThl U
MaTeMaTHYeCKUe MOJIETH B MPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE MPUBOJIUTH IPUMEPBI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOro BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX NIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIKA;

-  [OPUHIATHE  TPAIUALMOHHBIX
001IIeUeIOBEUEeCKUX TYMaHUCTHYECKUX 5
IEMOKPATHYECKUX 1IEHHOCTEH;

HanlMOHAJIbHBIX,

- T'OTOBHOCTBb IMPOTHUBOCTOATH naCO0JIOrnu

DKCTpEMHU3Ma, HallMOHAJIN3Ma, kceHo(obuw,
NIUCKPUMUHAIMM 110 COLIMAJIbHBIM, PEJIIMTHO3HBIM,
[PACOBBIM, HALIMOHAJILHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO AESATENIbHOCTH B
MHTEpecax Ipa)<JIaHCKOro O0IIecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeIbHOM
OpraHU3alMM U JETCKO-FOHOLIECKUX OpraHu3anusx;
- YMEHHE B3aUMOJEHUCTBOBaTh C COLMAJIbHBIMHY
MHCTUTYTaMU B COOTBETCTBHM C WX (DYHKIHMSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K T'YMaHHUTapHOM M BOJIOHTEPCKOMH
NEATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHHUS:

- chopMHpPOBAaHHOCTH POCCUHCKON TpaskJaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapoJy, 4yBCTBAa OTBETCTBEHHOCTHU nepen Poaunoi,
FOpJIOCTH 33 CBOM Kpai, cBOIO PoauHy, CBOM SA3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

mponIoe n HaCTOsAIICE

- HCHHOCTHOC OTHOHMICHUEC K TOCYJapCTBCHHBIM

MAaTEMaTUYECKON HAYKH.
- YMETb OIIEpUPOBATH MOHATUAMMU: CIIyYalHBIN OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS; YMETh BBIUYUCISATH

BCPOATHOCTD C HCIIOJIB30BAHHECM rpa(bnqecm/lx METOJOB,

PUMEHITh (OPMYIBI CIOKEHUS U YMHOKEHHUS BEpOSITHOCTEH,
KoMOMHaTOpHbIE (aKThl W (GOpPMYIBl TMPU PELICHUH 3ajady;
OLICHUBATh BEPOSTHOCTU PEANbHBIX COOBITHI; 3HAKOMCTBO CO

CJIy‘-IZlfIHBIMH BCIIMUYHMHaAMMU, YMCHHUC TPUBOAUTL IIPUMCPLL

IIPOABJICHUA  3aKOHaA OOJBIINX 4YHCENI B INpUPOAHBIX U

OOIIIECTBEHHBIX SBJICHUIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY)
HacjIeAulo, MaMATHHUKAM, TpagulUsM HapoJoB
Poccun, noctmkenusam Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

- ujeliHas yOexXJIeHHOCTb, TOTOBHOCTb K CIIY’KEHUIO
n 3ammre OtedecTBa, OTBETCTBEHHOCTH 3a €TI0
Ccyas0y;

OCBOEHHBIE  OOYyYalOLMMUCA  MEXKIIPEAMETHBIE
MOHATUSI W YHUBEPCAIbHBIE Y4eOHBIE JEHCTBUS

(perysisiTUBHBIE, II03HABATEIIbHBIE,
KOMMYHHKATUBHBIE);
- CHOCOOHOCTh ux HCIIO/Ib30BaHUs B

[MO3HABATEJIILHOM M COUMAJIBHOM  TMPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U
OCYILIECTBIECHUIO yueOHOH JIESTENLHOCTH,
OpraHu3aliy  y4eOHOrO  COTPYAHHYECTBA  C
MearorndyeCKuM1U pabOTHUKAMH M CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHUBUTyTbHOU
00pa30BaTeIbHON TPAaEKTOPHUH;

- OBJIaJIeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENBCKON, IIPOEKTHON U COLMAIIBHOU

eI TEIbHOCTH

OK 07 CopeiicTBOBaTh
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSTH 3HAaHUSI 00
M3MEHEHUHU KJIuMarTa,
[IPUHITUIIBI OEPEKITUBOTO

- HE MpUHUMATh JEeUCTBUS, NPUHOCSIINE Bpea
OKpY>Karollen cpere;

- yMeTb IPOTHO3UPOBaTh  HEOJIAronpUsTHbIE
DKOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBbIX
e CTBHN, MPEAOTBPAILATh UX;

- pacIIMpUThH OMNBIT AEATEIBHOCTH IKOJIOIMUYECKOM]]

- yMEThb OINEepUpoBaThb NOHATUSIMU: (GYHKIMS, HENpepbIBHAS

(GyHKIUS, T[POMU3BOJHAs,  IEpBOOOpa3Has,  OMpeesIEHHBIN

MHTCIpal, YMETb HaxXOAWTH IMPOU3BOAHBIC JJICMCHTAPHBIX

(yHKIUH, UCHOJb3Ysl CIPAaBOYHbIE MaTepUalbl; HCCIEN0BaTh B

HpOCTef/’IHIPIX cirydasax q)yHKHI/II/I Ha MOHOTOHHOCTBb, HaXOIUTBH

HauOOJbIINE W HAUMCHBIINE 3HAYCHMS (I)YHKLII/II‘;I;

CTPOUTH
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[IPOU3BO/ICTBA, 3P (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaHBIX
CUTYyaLUsAX

HaIIpaBJICHHOCTH;
- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI ¢
Y4ETOM aHajiu3a HMEIOIUXCS MaTepUaIbHBIX U
HEMaTepUaIbHbIX PECYPCOB;
OCYIIECTBIIATD
[epeHoca CpeICTB

podeccuoHanbHyIO Cpeny;

I_[eJ'ICHal'IpaBJ'IeHHHﬁ ITOHUCK]

A CIoco0OB JeHCTBUA B
- YMETh NMEPEHOCUTh 3HAHUS B IMO3HABATEIILHYIO U
[MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- TpejJiaraTh HOBBIE MPOEKTHI, OLICHUBATh WJIEU C

IMO3UIIUKU HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTH‘{CCKOfI

BHAYUMOCTH,
- JaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTD
KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATH

COOTBCTCTBHUC PE3YJIbTATOB LCIISIM

rpaduKd  MHOTOWICHOB  C  KCIOJIb30BAaHMEM  ammapara
MaTeMaTHYeCKOr0 aHalau3a; IMPUMEHSATh IPOU3BOJHYIO IIpHU
peluieHuy  3aJad Ha  JABW)KCHHME,  pellaTh  NPAKTHKO-

OPHEHTHPOBAaHHbIC 3aJaydl Ha HAWOOJbIIME W HAWMEHBIINE
3HAYEHHs, Ha HAXOXJICHHE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb OIEPUPOBATH MOHATHSIMHU: JIBIDKEHHE B IPOCTPAHCTBE,
0 00HbIe (DUTYpBI B MPOCTPAHCTBE; HMCIOJIB30BaTh OTHOLICHUE
[UIOIIazeli TMOBEPXHOCTEH M 00BEMOB MOAOOHBIX (uryp mpu
[pEILICHIH 3a]1a4;

- YMCTb BBIYUCIIATH I'COMETPUUCCKHUEC BCIIMYMUHBI (I[JII/IHa, yrouJ,
[UI0I1a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH), UCIIOB3Ys N3YUYEHHBIC
(bOpPMYJIBI M1 METOBI

1K 2.3 KonTponuposats u
OLICHUBATh KaueCTBO
BBINOJIHSAEMBIX paboT.

- TOYHO ¥ TPAMOTHO BBITIONHATD H3MEpPEHHS,
- 00pabaTpIBaTh TEXHUYECKYIO JOKYMEHTAIHIO

- YMCTb BBIITOJHATH paCY€Thl MATCMATHICCKUMU METOAAMU

B pesynbrare ocBOeHUsI IpOrpaMMbl Y4eOHOT O MpeAMeTa pealn3yeTcss IporpaMMa BOCIIMTAaHUS, HAallpaBJIeHHas Ha (JOpMUpPOBaHHE CIETYIOLINX
JUYHOCTHBIX pe3ynbTaroB (JIP):

JIP 2 IlposBisitomiMii aKTHBHYIO TPaXXAAHCKYIO TO3UIIHI0, JEMOHCTPUPYIOIIUNA MPUBEPKEHHOCTh MPHUHLMIAM YECTHOCTH, MOPSJOYHOCTH,
OTKPBITOCTH, SKOHOMHUYECKH aKTUBHBIM M YYAaCTBYIOUIMI B CTYAEHUYECKOM U TEPPUTOPUATIBLHOM CAMOYINPABICHHH, B TOM YMCJIE Ha YCIIOBHUAX
N0OPOBOJIBUECTBA, MPOJYKTUBHO B3aMMOJECHUCTBYIOIIMM M Y4acTBYIOUIMM B J€ATEIbHOCTU OOIIECTBEHHBIX OpraHM3aluil (MpOSBISET TOTOBHOCTh K
pabote Ha Giaro OTeuecTBa, XKeJIaHUE YIaCTBOBATh B OOIIECTBEHHOM U OOIIECTBEHHO-TIOIUTHYESCKO KI3HU CTPAHBI);

JIP 4 _TlposBnstomuii W JEMOHCTPUPYIOIIMH yBaK€HHE K JIOASAM TPYAd, OCO3HAIOUIMM IIEHHOCTh cOOCTBEHHOro Tpyaa. Crpemsuuiics K
(bopMHPOBaHHUIO B CETEBOI Ccpejie TMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO ciesia» (0CO3HAET YTO TAKOe «IIU(PPOBOH Cllen»);
JIP 23 IlonydeHue oOy4yarolIMMHUCS BO3MOXKHOCTH CaMOPACKPBITHS M camMopeau3alys JIMYHOCTU (MPOSBISAET MHTEpPEC K camMooOpa30BaTeNbHON

,Z[CSITC.HBHOCTI/I);
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JIP 30 OcymecTBisiomuii NOUCK W HUCHOJNb30BaHUE HHPOpMauK, HeoOXoauMoil st 3()(EeKTUBHOTrO BBHINOJHEHUS pPA3JIMYHBIX 3ajad,
po(heCCHOHATLHOTO U JINYHOCTHOTO pa3BUTHs (BbIpaxkaeT rOTOBHOCTh paccMaTpUBaTh MPOTUBOPEUMBYIO UJIH HEMOIHYIO WH(OPMAIIHIO, HE OTKIIOHSSA
€e aBTOMaTUYECKU U He JieJast MOCIICIIHbIX U MPEKICBPEMEHHBIX BBIBOIOB.
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2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O TIPEJMETA
2.1 O0beM y4eOHOro npeaMera M BUIbI Y4eOHOH padoThbl

Buj y4yeOHoii padoThI O0béM B yacax

O0Bém 00pa3oBaTe/IbHOM MPOrPpaMMbI Y4eOHOI'0 NpeaMeTa 459

B TOM YHCIIE:

OcHOBHOe coiep:KaHue 306

B TOM YHCIIE:

JICKIINH, YPOKH 192

MIPaKTUYECKHUE 3aHATHS 114

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJEPKAHUE

B T.4..

TEopeTHYeckoe oOydeHue -

MPaKTUYECKHUE 3aHATUS 32
Ilpomesicymounas ammecmayus - 6 uoe IK3amena 1 cemecmp
Hmozoean ammecmayus- 6 gude IK3ameHa 2 cemecmp
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

dDopmupyeM
Coaeprxanue yueOHOro Mmareprasa (0CHOBHOe U NPo¢ecCHOHAIBHO-
HaumenoBanue pa3jae/ioB . Oo0Lem ble
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aAHATHUS, MTPUKJIATHOI
U TeM 4acoB KOMIIETeHIIH
MOAYJIb (IIPH HAJIMYHH) "
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pasnen 1. TloBTOopenue 14
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Copepxanue yueOHOTo MaTepuana
Ilenp u 3agaun MaTeMaTUKH | ba3oBble 3HaHMSI U YMEHUS M0 MaTeMaTuKe B MPOGECCHOHATBHONW U B IMOBCEIHEBHOM 2
npu OCBOCHMH | (KOMOMHUPOBAHHOE 3aHITHUE)
CIICLUATIBHOCTH CamocrosiTesbHas padora Ne 1 1
YueOuuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananusa. 10-11 k. OK-01,
m.1, Nel-3 OK-02,
OK-03,
Tema 1.2 Coneprxanne yueOHOT0 MaTepuasia OK-04,
Uucna w BbruucieHus. | JleiicTBus Hall MOJOXHUTENBHBIMA U OTPUIATEIBHBIME YHCIAMH, OOBIKHOBEHHBIMH U 2 OK-05,
Bripaxxenus U | 1eCATUUHBIMU J1po0siMu. JleHcTBUS cO  cTenmeHsMH, (OPMYNbl COKPALIEHHOTO OK-06,
npeoOpa3oBaHus YMHOEHUS. (KOMOMHUPOBAHHOE 3aHATHUE) OK-07
CamocTosiTe1bHasi padota Ne 2 1 IIK 2.3
VYueouuk Anumos HI.A. AnreGpa u Hayana maremarndeckoro ananusza. 10-11 . m.1.
Ne 4-5
Tema 1.3 Coneprxanne yueOHOTO MaTepraa
[TponienTHeIe BeiuKcnaeHus | [lpakruyeckoe 3ansaTue Ne 1 2

[TpocThie POIIEHTHI, pa3HbIe CIOCOOBI X BhIaUcIeHUs. CII0XKHBIE MPOIIEHTHI
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CamocrosiTesbHas padora Ne 3 1
Yueonuk Anumos III.A. AnreOpa u Hadana MaTeMarndeckoro ananuza. 10-11 k1. m.2,
Ne9-10.
Tema 1.4 Copepxxanne yaeOHOT0 MaTepuana 2
VYpaBuenus u HepasencTsa | IIpaktuueckoe 3ansitue Ne 2 JluHeiinble, KBagpaTHbIE, JPOOHO-TUHEWHBIE yPaBHEHUS
Y HEpaBEHCTBA
CamocrosiTesbHas padora Ne 4 1
Yueonuk Amumos II.A. AnreOpa u Hadayia MmaTeMaTudeckoro ananmsa. 10-11 ki, m.2,
Nell1-12.
Tewma 1.5 Coneprxkanue yueOHOro MaTepuasia 2
Cucrembl  ypaBHeHMid ¥ | ClocOObI pelICHUS CHCTEM JIMHEHHBIX ypaBHeHud. Mertox ['aycca. Cucremsl
HEPABEHCTB HETMHEWHBIX ypaBHEeHUH. CUCTEMBI HEPABEHCTB (KOMOMHUPOBAHHOE 3aHSTHE)
CamocrositesibHas padora Ne 5 1
Pemenue 3ananuii mo reme «CHCTEMbl YpaBHEHH U HEPABEHCTBY
Tema 1.6 IIpodeccnonanbHO-OpHEHTHPOBAHHOE cO/lepKaHUe (colep:KaHHe MPHUKJIATHOIO 2
I'eomeTpust Ha IOCKOCTH MO/LyJIs1)
IMpakTuyeckoe 3anaTue Ne 3 Bujsl minockux GUryp u ux 1ioliaib.
[IpakTuKO-OpHEeHTHPOBaHHbIE 337aUl B Kypce T€OMETPUU Ha TUIOCKOCTH
CamocrositesibHas padora Ne 6 1
Pemenue 3anannii no teme «I'eomeTpus Ha IUIOCKOCTH
Tema 1.7 Coneprxanne yueOHOT0 MaTepuana 2
BxonHoi1 KOHTpOIIBL Konrtposabnasi paGora Ne 1 «Bpiuucienuss u mnpeoOpa3oBaHus. YpaBHEHUS U
HepaBeHCTBa. ['eoMeTpus Ha TIOCKOCTH
CamocrositesibHas padora Ne 7 1
Pemenue 3ana4 no reme
Pasznen 2. 14 OK-01,
Crenenn " KOPHH. OK-02,
CrenenHasi pyHKIMs OK-03,
Tema 2.1 Coneprxanne yd4eOHOTO MaTeprasa OK-04,
Crenennas QyHkumsa, ee | [ToHsTHe KOpHS N-Oif CTENEHH W3 AEHCTBUTENBHOTO umcia. CBOMCTBAa KOpHS n-oi 2 OK-05,
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CBOHMCTBA crenenn. dynkmun y = VX ux cBoiicTBa U rpaduky. (KOMOMHHPOBAHHOE 3aHATHE )
CamocrositesibHasi pabora Ne 8
Yuebnuk Amumos II.A. AnreOpa u Hayasia MaTeMaTudeckoro ananuza. 10-11 ki. m.4,
Ne32-34

Tema 2.2 Copepxxanne yaeOHOT0 MaTepuana

[IpeobpaszoBanue IIpakTuyeckoe 3ansitue Ne 4 [IpeoObpa3zoBanne UPPaLMOHATIBHBIX BEIPAKEHUH

BBIDAKCHUM C KOPHSIMHU n-

CamocrosiTesibHas padora Ne 9

oH STene VYueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananusa. 10-11 k. n.4,
Ne42-45

Tema 2.3 Copep:xanue yueOHOT0o MaTepuana

CaoiicTBa CTEIICHU ¢ | [lonsTue creneHu ¢ MOOBIM pallMOHANBHBIM MOKa3aTeneM. CTeneHHble (PYHKIMH, UX

paroHaIbHBIM U | cBO¥CTBa M rpaduku (KOMOMHUPOBAHHOE 3aHSITHE)

JENCTBUTEIILHBIM CamocrosiTebHas pagora Ne 10

MOKa3aTeNsIMU
YueOuuk Anumos III.A. Anrebpa u Hayana MmaTemaTuueckoro ananusa. 10-11 k. m.4,
Ne48-49.

Tema 2.4 Coneprxanne yueOHOro MaTepuania

Pemienne uppanmoHaibHbIX
YpaBHEHUI U HEPABEHCTB

[Ipocreiimue wuppaloHanbHbIE YpPaBHEHHS U HEpaBEHCTBAa. (KOMOMHHUPOBAHHOE
3aHATHE)

CamocrosiTesbHas pabora Nell

VYueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananuza. 10-11 k. .9,
Nel52-154

IIpakTHyeckoe 3anaTHe Ne S MeToapl perieHns uppalloOHaIbHbBIX YPaBHEHUM.

CamocrositesibHas padora Ne 12

VYuebuuk Anumos HI.A. AnreGpa u Hayana Matemarudeckoro aHaiausa. 10-11 ki
Nel56

IIpakTuyeckoe 3ansaTue Ne 6 Pemienne nppaiimoHaJIbHBIX YPAaBHEHHUI U HEPABEHCTB.

OK-06,
OK-07
IIK 2.3
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CamocrositesbHast padora Ne 13 1
Yueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTuyeckoro anaimusa. 10-11 k1.
.10, Ne163, .10, Ne172-173
Tema 2.5 Copepxxanne yaeOHOT0 MaTepuana
Crenenu u kopHu. | KonTpoJbHasa padora Ne 2 «Omnpenenenue creneHHoi ¢pyHkuuu. Mcnonb3oBanue ee 2
Crenennast pyHKIUSA CBOMCTB IPU PELICHUH YPaBHEHUN U HEPABEHCTBY
CamocrosiTesibHas padora Ne 14 1
Yueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k. .6,
Nel120-121, m.10, Ne166-167
Pasznea 3. 16 OK-01,
IHoka3aTenbHass QyHKUMA OK-02,
Tewma 3.1 Copep:xanue yueOHOro MaTepuana OK-03,
IlokaszatenbHass  QyHkuusA, | CTeneHb ¢ HPOU3BOJBHBIM  JEHCTBHTENBHBIM  IOKaszaTeneM.  OmpeereHue 2 OK-04,
€€ CBOWCTBA MOKa3aTeIbHON (QYHKIINH, €€ CBOMCTBA U TpaduK (KOMOMHUPOBAHHOE 3aHSTHE) OK-05,
CamocrosiTesbHas padora Ne 15 1 OK-06,
OK-07
VYuebuuk AmmumoB IIILA. AnreGpa u Hauana maremarudeckoro asammsa. 10-11 xi. 11K 2.3
.10, Ne193-194
3HAKOMCTBO C PUMEHEHUEM MOKa3aTeNbHON PyHKIINK (KOMOMHUPOBAHHOE 3aHSTHE) 2
CamocrosiTesbHast padora Ne 16 1
VYuebuuk AmumoB IIILA. AnreOpa u Hauana maremarudeckoro asammsa. 10-11 xi.
.10, Ne195-196
Tema 3.2 Coneprxanne yueOHOT0 MaTepuasia
Pemienne  nokasarenbHbiX | IlpakTHyeckoe 3ansitue Ne 7 PemieHne mokaszaTeNbHBIX YpaBHEHHH METOJOM 2
YPaBHEHUI U HEPABEHCTB YPaBHUBAHMS MOKA3aTeIEH, METOJIOM BBEJICHHSI HOBOW ITEPEMEHHOM.
CamocrosiTesibHas padora Ne 17 1

VYyeOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananuza. 10-11 ki
.12, Ne210-214.
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[TokasarenpHbIe HEpaBeHCTBA.( KOMOMHHUPOBAHHOE 3aHSTHE)

CamocrosiTesqbHasi padora Ne 18

Yueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTudeckoro anaimusa. 10-11 k1.
Ne236-238.

IIpakTuuyeckoe 3ansaTHe Ne 8 @OYHKIMOHATBHO-TPaQUUYECKHIA METOA pPEUICHUs
IIOKa3aTeIbHBIX YPABHEHHUI U HEPABEHCTB.

CamocrosiTesibHas pabora Ne 19

VYueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanuza. 10-11 k.
.14, Ne240-241.

Tema 3.3
CucremMbl  IOKa3aTeJIbHbIX
ypaBHEHU U

Copepxanue yueOHOro MaTepuana

Pemrenune cucrem moka3aTenbHBIX YpaBHEHHN (KOMOMHUPOBAHHOE 3aHSITHE)

CamocrositesibHas padora Ne2(

YueOuuk Anumos III.A. Anrebpa u Hayana MaTemaTrueckoro ananusa. 10-11 k.
.10, No244-245.

IIpakTnueckoe 3ansaTue Ne 9 Crucrembl OKa3aTelbHBIX YPAaBHEHUN U HEPABEHCTB

CamocrosiTesbHast padora Ne 21

VYyeOnuk Anumos III.A. AnreOpa m Hadana mMareMatudeckoro aHanmusa. 10-11 xi. ,
Ne262.

Tema 3.4
Pemenne 3a71ad.
[TokazarenbHast QyHKINS

Coneprxanne yueOHOT0 MaTepuasia

Kontposabnasi pabora Ne 3 PemieHue moKaszaTenbHBIX YPAaBHEHMM METOAOM
YPaBHHBAaHHs IIOKa3aTeled W METOJAOM BBEICHUS HOBOM IepeMEHHOM. Pemienue
II0Ka3aTeIbHbIX HEPABEHCTB

CamocrositesibHas padora Ne 22

VYueOnuk Anumos III.A. Anrebpa u Hayana MmatemaTuueckoro ananuza.10-11 ki.,cTp.
88 Nel-4 (ITposeps cebst!)

Pasgen 4. Jlorapugmnbl.

22

OK-01,
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Jlorapudmuueckasn

dyHkuusn

Tema 4.1 Copepxanne yaeOHOT0 MaTepuana

Jlorapupm yucna. | Jlorapupm  umcma. JlecATHYHBI W HATypaJdbHBI  JorapudMbl, YHCIO €
HecsaTnanblit U | (KOMOMHHPOBAHHOE 3aHSITHE)

HATypaJIbHBII  JIorapuMsl,
YHCIIO €

CamocrosiTesibHas padora Ne 23

VY4eOnuk Anumos III.A. Anrebpa u Hauana MatemaTuueckoro aHanusa. 10-11 k.
m.15, Ne267-275.

Tema 4.2
CaoiicTBa aorapugmos.
Oneparust

norapuMupoBaHUS

Coneprxkanue yueOHOro Marepuasia

IMpakTuyeckoe 3ansaTue Ne 10 Cpoiicta jorapudmos.

CamocrositesibHas padora Ne 24

YueOuuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro ananusa. 10-11 k.
.16, No290-294.

IIpakTnueckoe 3ansaTue Ne 11 [IpeoOpazoBanue norapuMuUUECKUX BBIPAKESHUN

CamocrosiTesibHas paGora Ne 25

VYyeOnuk Anumos III.A. Anrebpa u Hayana MaTemaTrueckoro aHanuza. 10-11 k.
n.17, Ne301-306.

Omnepanus gorapupmMupoBanus. (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTesibHas padora Ne 26

Vuebuuk Anumos HI.A. AnreGpa u Hayana MatemaTudeckoro aHaiamsa. 10-11 ki
.17, Ne368-372.

Tema 4.3
Jlorapudpmuueckas
byHKIMS, ee CBOMCcTBa

Conepxkanue ya4eOHOro MaTeprania

Jlorapudmuueckas GpyHKIUS, €e CBOMCTBA U rpadpuk (KOMOMHUPOBAHHOE 3aHSITHE)

CamocrositesibHas padora Ne 27

VYyeOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananuza. 10-11 ki
.18, Ne320-324.

OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.3
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Tema 4.4

Pewenne
JOTapuPMHUECKUX
YPAaBHEHUI U HEPABEHCTB

Copepxanne yaueOHOT0 MaTepuana

[lonatue  norapuMHUYECKOro  ypaBHEHHS. Onepanyst ~ MOTEHIHUPOBAHUSL.
(xOMOVMHHPOBAHHOE 3aHATHE)

CamocrosiTesibHass pabGora Ne 28

VYuebuuk Anumos HI.A. AnreGpa u Hayana Matemarudeckoro anaiamsa. 10-11 ki
.19, Ne337-338.

IpakTuyeckoe 3ansitue Ne 12 Tpu OCHOBHBIX METOJA PEHICHUS JIOTapU(DMHICCKUX
ypaBHEHUI: PYHKIIMOHAIBHO-TpadUYeCKuil, METO]] OTEHLIMPOBAHUS, METO/I BBEICHUS
HOBOM MepeMEeHHOM

CamocrosiTesibHas pabora Ne: 29

YueOnuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro aHanuza. 10-11 k. ,
Ne343-345.

Jlorapugmuuecke HepaBeHCTBA (KOMOMHHPOBAHHOE 3aHSTHUE)

CamocrosiTesibHas paGora Ne 30

Vuebuuk Anumos I.A. AnreGpa u Hayana MatemaTudeckoro aHaiausa. 10-11 ki
m.20, Ne359-361.

Tema 4.5 Coneprxanue yueOHOro MaTepuaa
Cucremsl ANTOpUTM pELICHHUs] CUCTEMbI JIOrapu(MHUUYECKUX YpaBHEHHH. (KOMOMHMpOBaHHOE
J0rapupMHUECKUX 3aHSATHE)
ypaBHEHUH CamocrosiTebHasi pagora Ne 31
VYuebuuk Anumos HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 ki,
Ne380-383
NumBuayajibHoe 3aJaHue: OJITOTOBUTH coolIeHue « Jlorapudmbl BOKpYT Hac»
Tema 4.6 IIpodeccnonabHO-OPHEHTHPOBAHHOE COAePKAHUE (COodep:KaHMe MPHKJIAAHOIO

Jlorapudmsl B mpupoae U
TEXHHUKE

MOIY.JIs1)

IpakTuyeckoe 3ansaTue Ne 13 [Ipumenenue norapudma. Jlorapupmuueckas cnmpaib
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B IIPUPOJE, €€ MaTEMaTHUECKHUE CBOICTBA

CamocrosiTesbHasi padora Ne 32 1

yueOnnk Anumos II.A. AnreOpa u Hauana maTematudeckoro anaiausa. 10-11 k. m.20,

Ne354-357.
Tema 4.7 Copepxanne yaeOHOTo MaTepuana
Pemenue 3ana4. | KourpoabsHas padora Ne 4Jlorapudmuueckas pyHkius. Pemenue morapuMudeckux 2
Jlorapudmel. YpaBHEHUI U HEPABEHCTB
Jlorapudmuueckas CamocrositebHas padora Ne 33 1
byHKIHISA

YyeOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananusa. 10-11 xi.,

Ne396.
Pazngen 5. OcHOBBI 36 OK-01,
TPUTOHOMETPHH. OK-02,
Tpuronomerpuyeckue OK-03,
byHKIUH OK-04,
Tewma 5.1 Copep:xanue yueOHOro MaTepuana OK-05,
Tpuronomerpuyeckue Paguannas mepa yria. IToBopoT TOUukM BOKPYT Hauana KOOpAUHAT. (KOMOMHUPOBAHHOE 2 OK-06,
(GYHKIUU  TPOU3BOJBHOTO | 3aHATHE ) OK-07
yria, 4ucna. PanumamHas u | CamocTosiTeqbHasi pabota Ne34 1 IIK 2.3
rpajgycHas Mepa yria

VYuebuuk Anumos II.A. AnreGpa n Hayana Matemarudeckoro aHainusa. 10-11 ki, m.

21-22 Ne411,412, 423.

Ompenenenue cuHyca, KOCUHYCa, TAHT€HCAa W KOTaHTeHCa. 3HAKU CHHYCa, KOCHUHYCA, 2

TaHTe€HCA U KOTAHTEHCA 10 YETBEPTAM. (KOMOMHUPOBAHHOE 3aHITHUE)

CamocrosiTesibHas padora Ne 35 1

VYyeOnuk Anumos III.A. Anrebpa u Hayana MmatemaTuueckoro aHanuza. 10-11 ., m.

23-24 Ne449-452.
Tema 5.2 Coneprxanue yueOHOro MaTepuaa
OcHoBHbIE IIpakTnueckoe 3anaTue Ne 14 Tpuronomerpuueckue Toxkaecrsa. CHHyC, KOCHHYC, 2
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TPUTOHOMETPUYECKUE
TOXK/IECTBA.
DopMyIIbI IPUBEACHUS

TAHT'CHC U KOTAHI'CHC YTJIOB O U - O.

CamocrosiTesqbHasi padora Ne 36

Yueonuk Anumos III.A. Anrebpa u Hadana matemaTudeckoro ananusa. 10-11 ko.,m.
25-26 Ne465-468. 1. 27-28 Ne485-487.

dopmynbl puBeeHNsT (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTesbHas padora Ne 37

VYuebuuk Anumos II.A. AnreGpa u Hayana matemarndeckoro anainmusa. 10-11 ki, m.
31Ne 529-531.

Tema 5.3

CuHyC, KOCHHYC, TaHI€HC
CyMMBl U pa3HOCTH [JBYyX
YIJIOB

CuHYC ¥ KOCUHYC JJBOMHOIO
yria. DopMyuIbl
MOJIOBUHHOTO yTijia

Copepxanue yueOHOro MaTepuana

@opmynsl cnoxenuss. CHHYC M KOCHHYC IBOMHOro yryia. @opmyisl IOJIOBHHHOIO
yria. BelpakeHne TpPUTOHOMETPUYECKHUX (QYHKUIMI UYepe3 TaHTEHC IT0JOBHHHOTO
aprymeHTa. (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrositesibHas padora Ne 38

YueOnuk Anumos III.A. Anrebpa u Hauana MatemaTuueckoro aHanusa. 10-11 k., m.

[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKMX (YHKIUI B MpPOU3BEACHUE U
MIPOU3BEACHUS B CyMMY. (KOMOMHUPOBAHHOE 3aHATHE)

CamocrosiTesbHas padora Ne 39

VYuebuuk AnumoB II.A. AnreGpa u Hayana Matemarudeckoro aHainusa. 10-11 ki, m.

[TpeobpazoBanus IIPOCTEUIINX TPUTOHOMETPUYECKUX BBIpa)KCHUI
(xOMOMHHPOBAHHOE 3aHSTHE)

CamocrosiTesibHas padora Ne 40

VYuebuuk Anumos 1.A. AnreGpa u Hayana Maremarudeckoro anaiausa. 10-11 ki, m.

Tema 5.4
OyHKIIMA, WX CBOWCTBA.
CrniocoOsI 3a1anus QyHKIUN

Conepxkanue yaeOHOro MaTepHania

IIpakTnueckoe 3ansitue Ne 15 OOnacth omnpeneneHHss U MHOXKECTBO 3HAUYEHUMN
¢byakuil. YETHOCTh, HEUETHOCTh, MEPUOAUYHOCTH (QyHKIMH. CrocoObl 3amaHus

byHKIHIT

CamocrosiTesibHas paGora Ned4l
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Pemrenue 3agad mo treMe.
NuauBuayaabHoe 3a1aHueE:

Co3nanue npeseHtanuu Ha Temy: «lIpeoOpa3oBanue rpadukoB»

Tema 5.5
Tpuronomerpudeckue
¢yHKIMU, WX CBOICTBa M

Conepxkanue y4eOHOro MaTepHuaia

OO6nacte ompeneneHus] U MHOXKECTBO 3HAYEHUH TPUTOHOMETPUYECKHX (YHKITUI.
YETHOCTH, HEYETHOCTH, MEPUOIUYHOCTh TPUTOHOMETpUYECKUX (QyHKIM. CBoiicTBa U

rpaguku rpadgukn GyHKIMHA y = €OS X, y = sin X, y = tg X, y = ctg X. (KOMOMHHUPOBAHHOE
3aHATHE)
CamocrosiTesibHas padora Ne 42
VYueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanusa. 10-11 ki, m.
38-41, Ne 712-715
Tema 5.6 Coneprxanne yueOHOro MaTepuasia
IIpeobpazoBanue rpaduxoB | [Ipakruyeckoe 3amsitue Ne 16 Cxxarmue ©  pacTsbkeHHe — rpaduKoOB
TPUTOHOMETPHUYECKUX Tpuronomerpuueckux (yaknuii. IlpeoOpazoBaHue rpadukoB TPUTOHOMETPUUYECKHX
byHKIII byHKIUH
CamocrosiTesibHas padora Ne 43
Yuebonuk AnumoB II.A. Anrebpa n Hagasia MateMatudeckoro ananuza. 10-11 kmn.,42,
Ne 736-738
Tema 5.7 IIpodeccnonabHO-OPHEHTHPOBAHHOE COAePKAHUE (COAep:KaHMe MPHKJIAAHOIO
Onucanue MOYJIs1)
IIPOU3BOCTBEHHBIX IIpakTnueckoe 3ansitue Ne 17 Hcnonb3oBaHME CBOWCTB TPUTOHOMETPHUUECKHUX

IPOLECCOB €  IIOMOIIBIO
rpadukoB QpyHKUINN

¢GbyHKIUH B MpodecCHOHANbHBIX 3a/1a4ax

CamocrosiTesibHas padora Ne 44

I/IH)II/IBI/I)IyaJILHOG 3aJaHue: CO3JaHUC MPEICHTANU 110 TEME « TpI/IFOHOMCTpI/ISI B
KHU3HHU YCIIOBECKa»

Tema 5.8 OOGparHbie

Coneprxanne yueOHOTO MaTepuasa
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TPUTOHOMETPUUECKUE OOpatHble  TpuroHomerpuueckue  ¢yHkumu. HMx  cBoiictBa u  rpaduku
byHKIIIN (KOMOMHUPOBAHHOE 3aHSTHUE)
CamocrosiTesqbHasi padbora Ne 45
VYuebonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
m.43Ne 753-755.
Tema 5.9 | Conepkanue yueOHOT0O MaTepuasa
Tpuronomerpuyeckue I[Mpocreiiiiivie TPUTOHOMETPUYECKUE YPAaBHEHHUS: COS X =a, SiInX =a. tgx =a, ctgX =

YpaBHCHHUA U HEPpAaBECHCTBA

a (KOMOMHHPOBAHHOE 3aHITHE)

CamocrositesibHas padora Ne 46

YueOnuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro ananusa. 10-11 i, m.
33-35

Ne 573,591,610.

IIpakTnueckoe 3anusitue Ne 18 PemeHue TpPUrOHOMETPUYECKHX YpaBHEHUM
CBOJAIIUXCS K KBAJPAaTHBIM U PellIaeMble Pa3JI0KCHUEM Ha MHOKHUTEIN

CamocrosiTesibHasg padora Ne47
YueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanusa. 10-11 xi.,

m. 36, Ne 621-623, 629,631

OI[HOpOI[HBIe TPUTOHOMCTPUYICCKHUEC YPABHCHUA (KOM6I/IHI/IpOBaHHOG 3aH$ITI/Ie)

CamocrosiTesibHas paGora Ne 48

VYueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTudeckoro aHanuza. 10-11 ki, m.
36,Ne 626-627.

HpOCTCfII.HHC TPUTOHOMCTPHUYCCKUC HCPABCHCTBA (KOM6I/IHI/IpOBaHHO€ BaH}ITI/Ie)

CamocrositesibHas padora Ne 49

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 xm.,m.37
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Ne 648-650(2,4).

I/IHHI/IBHI[yaJILHOE 3aJaHue: IIOAIrOTOBHUTDH COO6H.I€HI/IC 10 TEME: «HpI/IMeHCHI/Ie
TPUTOHOMCTPUHN HA KCIC3HOAOPOIKHOM TPAHCIIOPTE»

Tewma 5.10 Copepxxanne yaeOHOT0 MaTepuana

Cucrembl

TPUTOHOMETPUUYECKHIX CucreMbl MpPOCTEUIINX TPUTOHOMETPUUECKHUX ypaBHEHUH (KOMOMHUPOBAHHOE 2

ypaBHEHUU 3aHATHE)
CamocrosiTesibHas padora Ne 50 1
VYyeOnuk Anumos III.A. Anrebpa u Hayana MaremaTuueckoro aHanusa. 10-11 ki, m.
37, Ne 651-653

Tema 5.11 Coneprxkanue yueOHOro Marepuasia

Pemenne 3agau. OcHoBbl | KonTpoabHasi padora Ne 5 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAYKCHHMIA. 2

TPUTOHOMETPHH. Pemenne TpUroHOMETPHUYECKUX ypaBHEHHMH ¥ HEPaBEHCTB B TOM 4YHCIE C

Tpuronomerpuyeckue HCIOJIb30BAHUEM CBOMCTB (DYHKIIHIA.

yHnximn CamocrositesibHass padora Ne 51 Pemenne 3agau mno Teme «OCHOBBI 1
TPUTOHOMETPHI
1 cemectp -102 yaca

Pasnea 6. 10 OK-01,

KoMIuiekcHble Yncia OK-02,

Tema 6.1 Coneprxanue yueOHOro MaTepuaa OK-03,

KommnekcHble unciaa [Tonsitue komruiekcHoro uucia. CompspKeHHBIE KOMIUIEKCHBIC YHCIA, MOAYJIb U 2 OK-04,
apryMEHT KOMIUIEKCHOTO yrcia. ®OpMBI 3aicH KOMIUIEKCHOTO YHCIia OK-05,
(amreOpanueckas, TpPUTOHOMETpHUYECKas, IMOKa3zarenbHas). (KOMOMHHPOBAHHOE OK-06,
3aHSTHE) OK-07
CamocrosTeanbnas padora Ne 52 1 IIK 2.3

Pemenue 3amay o teme.

NuauBuayanabHoe 3a1aHue: cooOuieHne Ha TeMy « Mctopust BOSHUKHOBEHHE
KOMIUTEKCHBIX YHCEID»
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IIpakTnyeckoe 3ansaTHe Ne 19 JlelicTBUS ¢ KOMIUIEKCHBIMU YHCIAMHU 2
CamocrosiTesbHasi padora Ne 53 1
Pewmenune 3anau o reme.
Tema 6.2 Copepxanne yaeOHOTo MaTepuana
IIpumenenne xominekcHbIX | [IpakTuueckoe 3aHsaTHe Ne 20 BrInojgHEHHE pacyeToB ¢ TMOMOIIBIO KOMITIEKCHBIX 2
qucen qucen.
CamocrosiTesibHas pabora Ne 54 1
Pemienue 3aiau o teme.
ITpumepbl UCTIOIBb30BaHMS KOMIUIEKCHBIX Yicel (KOMOMHHPOBAHHOE 3aHSATHUE) 2
CamocrositesibHas padora Ne 55 1
Pemienue 3aiau o teme.
Tema 6.3 Pemenue 3anau. | Conepkanue yueOHOro maTepuana
KommnekcHele uncna KonrposabHasi padora Ne 6 JlelicTBus ¢ KOMIUIEKCHBIMM YHCIaMH B Pa3iIMYHbIX 2
bopmax
CamocrosiTesibHas padora Ne 56 1
Pemenne 3amau no teme.
Paznen 7. IlpousBomHas 40 OK-01,
(pyHknuu, ee npumMeHenne OK-02,
Tema 7.1 Coneprxanue yueOHOro MaTepuaa OK-03,
IMpenen OrmpesenieHne YUCIOBOM TMOCTEAOBATEIBHOCTA W CrocoObl ee 3amanus. CBoiicTBa 2 OK-04,
MOCJIeI0BAaTEIILHOCTH, YUCJIOBBIX TOcHeaoBaTeibHOCTeH. OrnpeaeneHue Tpejesa MOCiIeI0BaTEIbHOCTH. OK-05,
npenen ¢ynknuu. Ilonsrtue | Beraucnenue npenenos nocienosatenbHocteil. [Ipeaen GpyHknu Ha GECKOHEYHOCTH. OK-06,
IIPOU3BOJHOM. [Ipenen pynkuuu B Touke. (KOMOMHUPOBAHHOE 3aHSITHE) OK-07
CamocrosTeannas pagora Ne 57 1 IIK 2.3
Pemenune 3anau o reme.
3amaun, MNPUBOJAIIME K TMOHATHIO Npou3BOAHOH. OrmpenesneHne MPOU3BOIHOM. 2
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AJNTOpUTM OTHICKaHHSI IPOU3BOIHON (KOMOMHUPOBAHHOE 3aHATHE)

CamocrosiTesibHasi padora Ne 58
Pemenue 3agau no reme.

NuauBuayasbHoOe 3a1aHUe: TTOATOTOBUTE CoOOIIeHHe o TeMe: «Hucna dudboHaudmy

Tema 7.2
@opmynel u  mpaBmiIa
Qg epeHMpoBaHus

Copepxanue yueOHOro MaTepuana

IMpousBoanHas creneHHOW PyHKITUU.(KOMOMHUPOBAHHOE 3aHATHUE)

CamocrosiTesqibHasi padora Ne 59

YueOnuk Anumos I1I.A. Anrebpa u Hauana MatemaTuaeckoro aHanuza. 10-11 k.,
m.44-45, Ne 783,793-796.

IpakTuyeckoe 3ansatue Ne 21 Dopmynsl quddepeHirpoBanus. (KOMOMHHPOBAHHOE
3aHATHE)

CamocrosiTesbHas paGora Ne 60

YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro asanusa. 10-11 xi.,
.46, Ne 807-809.

IIpakTnuyeckoe 3ansitue Ne 22 Ilpasuia nuddepenurpoBanus

CamocrosiTesibHast padora Ne 61

YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro aHanusa. 10-11 xi.,
.46, Ne 810-811.

Tema 7.3
[IponsBogHass  CIIOXKHOU

byHKIIUH

Coneprxanne yueOHOT0 MaTepuasia

[IpownsBoHas ci10XHON QYHKIMH (KOMOMHUPOBAHHOE 3aHATHE)

CamocrositesibHas padora Ne 62

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 ki,
m.47,Ne 833-836.

Haxoxxaenne npon3BoIHON CIIOKHON (YHKIMU (KOMOMHHUPOBAHHOE 3aHSTHE)

CamocrosiTesibHas padora Ne 63
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Pemenue 3amay mo teme.

IpakTnyeckoe 3ansatue Ne 23 Bpruucrnenue npous3BOgHON (YHKIMH B 3aJaHHOMN
TOYKE

CamocrosiTesbHas padora Ne 64

VYuebuuk Anumos HI.A. AnreGpa u Hayana maremarudeckoro ananusa. 10-11 ki,
.47, Ne 837-841.

Tema 7.4 Coneprxkanne y4eOHOT0 MaTepuaia
[Tonsite o HenpepblBHOCTH | [ToHsATHEe HenpepbiBHOW (yHKIMU. CBolicTBa HempepblBHON (GyHKIHMH. CBS3b MEKIY
GbyHKIHH. Merton | HenpepbIBHOCTBIO U AU hepeHInPYeMOCThIO (PYHKIIMU B TOYKE. AJNTOPUTM PELICHHS
WHTEPBAJIOB HEPaBEHCTB METOJIOM HHTEPBAJIOB (KOMOMHHUPOBAHHOE 3aHATHE)
CamocrositesibHas padora Ne 65
Pemenue 3anay no teme.
Tema 7.5 Coneprxkanne yueOHOro Matepuasia
I'eomerpuueckuit u | [eomeTpuueckuii CMBICT TPOU3BOJHOW (DyHKIMH — YIVIOBOW KO3 HUIHCHT
busznyeckuit CMBICII | KacaTeJIbHOH K TpaduKy (QYHKIMH B TOUKE. (KOMOMHHPOBAHHOE 3aHSTHUE)
IPOM3BOTHON CamocrosiTesibHas paGora Ne 66
yueOHuKk Anumos LII.A. Anrebpa u Hayasa MmaTemaTuueckoro ananuza. 10-11 k.,
m.48,Ne 859-860.
IIpakTnueckoe 3ansitue Ne 24 VYpaBHeHue KacaTelnbHOW K Trpaduky QyHKIHH.
ANTOpUTM COCTaBJIEHUS YPaBHEHUS KacaTelbHOH K rpaduky GyHkimn y=f(x)
CamocrosiTesibHas padora Ne 67
yueOHuKk Anumos LII.A. Anrebpa u Hayasa MmaTemaTuueckoro ananuza. 10-11 k.,
m.48,Ne 0861.
Tema 7.6 Coneprxanne yueOHOTO MaTepraa
Du3nyecKuit cMmeicl | IIpakTuyeckoe 3ansitue Ne 25 Ouznueckuii (MEXaHUYECKH) CMBICI MPOU3BOTHON
IPOM3BOTHON B | CamocrosiTeJibHas paGora Ne 68
PO eCCHOHATBHBIX

Pemenue 3amay o teme.

45



3amadyax

Tema 7.7
MOHOTOHHOCTh ~ (DYHKITUH.
Touku sxcTpemyma

Conepxkanue yd4eOHOro MaTepHuaia

Bospacranne wu yObiBaHWE (YHKIIUH, COOTBETCTBHE BO3pAaCTaHUsS W YOBIBAaHUS
(yHKIMH 3HAKY IPOU3BOIHON. (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrosiTesibHas padora Ne 69

VYuebuuk Anumos HI.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 ki,
.49, Ne 900-903.

IpakTuyeckoe 3ansaTue Ne 26 DxcTpeMymbl (PyHKITUN

CamocrositesibHas padora Ne 70

YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro ananuza. 10-11 k.,
.50, Ne 912-913.

[lonsTHe DPOM3BOAHOM  BBICHIETO IOPSAAKA, COOTBETCTBHME 3HAaKa BTOPOH
MIPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIIMM HA OTpe3ke. (KOMOMHHUPOBAHHOE
3aHATHE)

CamocrosiTesbHast padora Ne 71

Pemmenue 3amay mo Teme.

Tema 7.8
UccnenoBanue QyHkuuii u
HOCTPOEHHE TPapUKOB

Coneprxanne yueOHOT0o MaTepuasia

Anroput™m wuccnenoBaHus (GYHKIMM M TMOCTPOCHHsS] €€ Tpaduka C TMOMOIIBIO
MPOU3BOIHON. (KOMOWHUPOBAHHOE 3aHATHE)

CamocrosiTesibHas padora Ne 72

YueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanuza. 10-11 xi.,
m.51, Ne 926.

IIpakTuyeckoe 3ansaTue Ne 26 lccnenoBanue (YyHKIMM Ha MOHOTOHHOCTH U
MTOCTPOEHUE TPaPUKOB.

CamocrositesibHas padora Ne 73

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 ki,
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m.51, Ne 927.

Tema 7.9 HaubGonbuiee u

Copepxanue yueOHOro MaTepuana

HauMEHbIIIEe 3HaueHus | [Ipakrudeckoe 3ansaTue Ne 27 HaxoxxneHne HanOOIbIIET0 ¥ HAMMEHBIIIETO 3HAUCHUH 2
byHKIUA byHKIMHA
CamocrosiTesqbHasi padora Ne 74 1
VYuebonuk Anumos III.A. AnreOpa u Havanma MmaTeMaTudeckoro ananusa. 10-11 k.,
11.52,Ne 944,946.
NuauBuayaibHoe 3aiaHue: CO3/laHuE Npe3eHTaluu no teme «OnpeeneHe CBONCTB
GbyHKIMH 10 TpaduKy MPOU3BOTHON»
Tema 7.10 IIpodeccnonabHO-OPUEHTHPOBAHHOE CO/IepP:KaHHue (CoAep:KaHHe NPHUKJIAJTHOIO
Haxoxnenue MOYJIs1)
onTuManbHOro pesynbrara | [Ipaktudeckoe 3ansatue Ne 28 IIpuMeHeHre NPOU3BOOHOW IPU  PELICHHUH 2
C IOMOIIBIO IIPOU3BOAHOM B | IPUKJIAJHBIX 33124
MPaKTHYECCKHUX 3aJ1adax CamocrosiTesbHas padora Ne 75 1
VYuebuuk Anumos HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 k.,
m.52,Ne 973-976.
Tema 7.11 Coneprxanue yueOHOro MaTepuasa
Pewenne 3a1a4. | KonurposibHas padora Ne 7 @Dopmynsl u mnpaBuwina AuddepeHInpOBaHHUS. 2
[IpousBonnas ¢yHkuuy, ee | MccnenoBanne (GyHKIMHA € TMOMOIIBIO MpoM3BOAHOW. Hambonblllee ¥ HauMeEHbIIEe
IIPUMEHEHNE 3HaueHus: QyHKIUU
CamocrositesibHas padora Ne 76 1
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusza. 10-11 ki,
m.52,Ne 973-976.
Pasneax 8. 20 OK-01,
ITepBoobOpa3nas pyHkuuM, OK-02,
ee IpUMeHeHHne OK-03,
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Tema 8.1
[lepBooOpasznass  QyHKIHH.
IIpaBuna HAXO0XJICHUS

epBOOOPA3HBIX

Copepxanne yueOHOT0 MaTepuana

Pemenne 3agay Ha cBA3b HEPBOOOpa3sHOM U ee
byHKIHH.

ITonsTue HHTCIPUPOBAHUA.

IIPOU3BOJHOM, BBIYUCIICHUE I1epBOOOpa3HOI JUTS JTAHHOH

(KOMOMHUPOBAHHOE 3aHSTHUE)

CamocrosiTesibHas padora Ne 77

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremarudyeckoro ananusa. 10-11 ki,
m.54-55, Ne 989-991.

Tabmua Qopmyn I HaXOXIEHUS TMEPBOOOPA3HBIX. [IpaBuia BbIUKCICHUS

nepBooOpazHol (KOMOMHUPOBAHHOE 3aHSATHC)

CamocrositesibHas padora Ne 78

YyeOnuk AmumoB III.A. Anrebpa u Hauana maremaruyeckoro anamuza. 10-11 k.,
1m.54-55,Ne 993,

Tema 8.2
Heonpenenennsiit
WHTErpaj

Copep:xanue yueOHOT0o MaTepuana

IpakTuyeckoe 3anaTue Ne 29 HeonpeneneHnHbiit HHTErpait

CamocrositesibHas padora Ne 79

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 k.,
11.54-55,

Ne 992,994.

Tema 8.3

OnpeneneHHblii MHTErpa.
®opmyna  Heroroma  —
JleiiOnuma. IImomane
KPUBOJMHEHHOMN Tparenny.

Copep:xanue yueOHOTO MaTepuana

[lonatne omnpenenéHHOro  MHTErpana.
(KOMOMHHMPOBAaHHOE 3aHSTHE)

®opmyna Helorona—  Jleiibuuia

CamocrosiTesibHas padora Ne 80

VYuebuuk Anumon III.LA. Anrebpa u Hayanma mareMmaTuueckoro anammza. 10-11 ki,
n56,Ne 1000.

3anayy, NPUBOAAIIME K IOHATHUIO ONPEIEICHHOIO HHTErpajla — O BBIUUCICHUH
IIOUIa KPUBOJMHEHHON Tpamenuu, o MepeMeIleHUH TOYKU. (KOMOMHHPOBAHHOE
3aHATHE)

OK-04,
OK-05,
OK-06,
OK-07
IIK 2.3
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CamocrositesqibHass pabora Ne 81

VYueonuk Anumos III.A. Anrebpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
.57, Ne 1004-1010.

IIpakTnyeckoe 3ansaTue Ne 30 ['eoMeTpruecKuii CMBICI OIIPEIEIEHHOIO HHTETpalla

CamocrosiTesbHasi padora Ne 82

VYueonuk Anumos III.A. Anrebpa 1 Havanma MmaTeMaTudeckoro ananuza. 10-11 xi.,
n58, Ne 1014.

NupuBuayajibHoe 3aaHue: NMPUTOTOBUTH coolmenne 1o teme «M.Hpioton. Ero
POJIb B Pa3BUTHUH MATEMaTUYECKOIO aHAJIN3a»

Ou3nYecKuil CMBICI OMPEEIEHHOT0 HHTerpaa. (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrosiTesibHas padora Ne 83

Pemenue 3agay no reme

Tewma 8.4
OrnpeneneHHbId UHTErpal B
KU3HU

IIpodeccnonabHO-OPHEHTHPOBAHHOE CoO/iepPKaHue (Coaep:KaHHe TPHUKJIIATHOIO
MOYJIs1)

IIpakTnuyeckoe 3ansitue Ne 31 ['eomeTpuyeckuii cMbICT ONPEEIEHHOIO MHTErpaa.
®opmyna HetoToHa - JleitOHua.

CamocrosiTesibHas padora Ne 84

Pemienune 3amad mo tTeme

IIpakTnyeckoe 3ansaTue Ne 32 PemeHue 3ajady Ha NPUMEHEHUE HMHTErpanga Uit
BBIYHCIICHUS] PU3NYECKUX BETUYMH U TUIOIIA e

CamocrositesibHas pabora Ne 85

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusza. 10-11 ki,
58, Ne 1018.

NuauBuayanbHoe 3aJaHue: CO3/IaHME MPE3EHTalMU MO TeMe « ['eomeTpuyeckuil
CMBICJ OIIPEIETIEHHOI0 UHTETpasiay

Tema 8.5
WuTerpanbHOe NCUUCIICHHE

Copepxanue yueOHOT0 MaTepuana

KonTpoabHnas padora Ne 8IlepBooOpazHas pyHKINH, €€ TPUMEHEHNE
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CamocrositesibHasi padora Ne 86 1

VYueonuk Anumos III.A. Anrebpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,

59, Ne 1027-1028.
Paznen 9 Ilpsimble wm 18 OK-01,
IJI0OCKOCTH B OK-02,
NPOCTPAHCTBE OK-03,
Tema 9.1 Coneprxkanne y4eOHOT0 MaTepuasia OK-04,
OcHoBHbIE nouatus | [Ipeamer crtepeomerpuu. OCHOBHBIE TMOHATUSA (TOYKa, NpsiMasi, IUIOCKOCTD, 2 OK-05,
CTEpEeOMETPHH. MIPOCTPAHCTBO). OcHOBHBIE ~ aKCHOMBI ~ CTE€PEOMETPHH. ITepecexkaromuecs, OK-06,
Pacnionoxenue mnpsAMBIX H | mapaieNbHBIC U CKpeIUBaroImuecs npsimpie. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI. OK-07
IIJIOCKOCTEN (KxOMOMHHPOBAHHOE 3aHATHE) IIK 2.3

CamocrositesibHas padora Ne 87 1

VYuebnuk JI.C. AranacsH, 'eomerpust 10-11 ki, 1-2,7-9, .Ne2.4,5,38.

NuauBuayanbHoe 3ajJaHMe: CO3JaHME TPE3EHTAlMd 10 TeMe «AKCHOMBI

CTEPEOMETPUI
Tema 9.2 Coneprxanue yueOHOro MaTepuaa
[TapannensHocts  npamelX, | [lapannensHsle npsMas u  1ockocTb. Ompenenenue. Ilpusnak. CaoiictBa (cC 2
OpsMOM M IUIOCKOCTH, | AoKa3zarenbcTBOM). [lapamnensHble minockoct. Onpenenenue. Ilpusznak. CpoiicTsa (c
IIJIOCKOCTEN JI0Ka3aTeJIbCTBOM). (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrosiTeibHasi paGora Ne 88 1

VYuebnuk JI.C. AranacsH, 'eomerpust 10-11 ki.,4-6,10-11,Ne18-20.

[Tapannenenunen u €ro 3JI€MEHTHI. [Toctpoenne ceuenuit. Pemienune 3amad. 2

(xOMOMHHPOBAHHOE 3aHSTHE)

CamocrosiTesibHasi padora Ne 89 1

VYueOuuk JI.C. Aranacsn, 'eomerpust 10-11 ki

Terpasap u ero 31neMeHTbI(KOMOMHUPOBAHHOE 3aHSITHE) 2

CamocrosiTeibHast padora Ne 90 1
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VYuebnuk JI.C. Atanacsn, 'eometpust 10-11 xn

Tema 9.3
[IepnieHIUKyYIAPHOCTD
IPSIMBIX, IPSIMON U
IUIOCKOCTH, IIJIOCKOCTEN

Conepxkanue y4eOHOro MaTepHuaia

[lepnennukynspusie mnpsmble. [lapannenbHble MpsMble, MEPHEHIUKYISIPHBIE K
IJIOCKOCTH. [Tpuznak MePIEeHIUKYIIPHOCTH npsIMOi u IJIOCKOCTH.
[lepnieniukynspHbie MI0CKOCTH. [Ipu3HaK nepneHAUKYISIPHOCTH IJIOCKOCTEH.
Paccrosinust B npoctpaHcTBe (KOMOMHUPOBAHHOE 3aHATHE)

CamocrositesibHas padora Ne 91 YVueOuukJI.C. Aranacsn, I'eomerpuss 10-11 k.,
m.15-21,154-156.

Tema 9.4 Copep:xanue yueOHOT0o MaTepuana
Teopema 0 Tpex
P p [lepnenukynap v HakiIOHHas. Teopema O TpeX MEPHEHAUKYISIpax. YTOI MEXIy
NEepHEeHANKYIIIpax .
PHEHARKYIAD MPSIMON U TUIOCKOCTBIO. YTOJI MEXKY IIIOCKOCTSIMU (KOMOMHUPOBAHHOE 3aHATHE)

CamocrosiTesibHast padGora Ne 92
VYueonuk JI.C. AtanacsH, ['eomerpuss 10-11 k., 22-24,Ne171-175.

Tema 9.5 IIpodeccnonabHO-OPUEHTHPOBAHHOE CO/lep:KaHHe (CoAep:KaHHe NPHUKJIAJTHOIO

[TapannenbHsie, MOYJIs1)

NIEPIECHIUKYJISIPHBIE, IIpakTnyeckoe 3ansitue Ne 33  IlepneHAMKYISPHOCTh NPSIMOM U IJIOCKOCTH,

CKpCIIMBAIOIIHUECS IPSAMBIC

MapaieIbHOCTh JIBYX MPSAMBIX, MEPIECHIUKYIISIPHBIX IJTOCKOCTH,
MEePIEHANKYISIPHOCTD TIIOCKOCTEHN

CamocTosiTenbHas padora Ne 93

Vuebnuk JI.C. Atanacsn, ['eomerpus 10-11 ., m.1-5

IpakTuyeckoe 3anaTue Ne 34 CkpemuBaronmecs mpsmMblie

CamocrosiTe1bHasi padota Ne 94

VYuebuuk JI.C. Aranacsu, ['eomerpust 10-11 k1., m.6-9

Tema 9.6
Pemenue 3amau. [lpsambie u
MJIOCKOCTH B TIPOCTPAHCTBE

Conepxkanue yaeOHOro MaTepuaia

Kountpoabnas pa6ora Ne 9 PacrionoxeHre mpsMbIX U TJIOCKOCTEH B MPOCTPAHCTBE.
[lepneHUKYISIPHOCT M MAPAIEIBHOCTh MPSIMBIX U TUIOCKOCTEH. CKpemuBaronuecs
MpsIMbIE

CamocrosiTesibHas paGora Ne 95
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Pemmenue 3agay mo teme

Pa3nen 10. Koopaunarsl u 12 OK-01,
BEKTOPBI OK-02,
Tema 10.1 Conepskanne yuebHOro MaTepuana OK-03,
OK-04,
JIeKapTOBbI KOOPIMHATHL B IIpakTnuyeckoe 3ansaTHe Ne 35 JlekapToBBl KOOpAMHATBI B IIPOCTPAHCTBE. 2
npocTpaHcTBe. Paccrosiaue v . OK-05,
pocTeiiine 3a1a4u B KOOpAUHATaX.
MEXIYy JBYMS TOYKAMH. OK-06,
CamocrosiTesbHas padora Ne 96 1
Koopaunatst CepeUHbI OK-07
OTpe3Ka yueonuk JI.C. AtanacsH, 'eomerpust 10-11 k1., m.38-42, Ne336,346,347,349 IIK 2.3
Tema 10.2 Copepxanue yueOHOro MaTrepuaia OK-01,
BeKTOpHI B IPOCTPaHCTE. Bekropsl B npoctpancte. Clio)eHHUE U BBIYUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOPA 2 OK-02,
Yrom Mexay BEKTOPAMH. | . gy, Kommianapueie BekTophl. Paznoxkenne BekTopa 1o TpeM HEKOMILJIaHAPHBIM OK-03,
Cxanaproe  pousBeAcHie BEKTOpaM. YpaBHEHHE IJIOCKOCTH. (KOMOMHHUPOBAHHOE 3aHSTHUE) OK-04,
BEKTOPOB OK-05,
OK-06,
CamocrosiTesbHas pa6ora Ne 97 1 OK-07
VYueOuuk JI.C. Aranacsn, ['eomerpust 10-11 k., m.43-45, Ne359,362,366. 1IK 2.3
IIpakTuyeckoe 3ansitue Ne 36 Koopaunatel BekTopa, CKalsipHOE MPOU3BEACHUE 2
BEKTOPOB, YIOJl MEXKIy BEKTOpPaMH, Yroj MEXAY NPsIMOU U TJIOCKOCTBIO, YTOJI MEXY
TJIOCKOCTSIMHU.
CamocrosiTeibHast padora Ne 98 1
YueOnuk JI.C. Aranacsu, ['eomerpust 10-11 k1., Ne424-426 , §49
NuauBuayanbHoe 3aaHue: IPUTOTOBUTH cOOOIIeHHe 1o TeMe « M300pakeHue
TOYEK B MMPOCTPAHCTBEY
Tema 10.3 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/Aep:KaHMue (CoAep:KaHMe MPUKJIATHOTO
ITpakTuko- MO/1YJIfA)
opueHTupoBanHele 3anauu | [IpakTuuyeckoe 3ausitue Ne 37 KoopanHaTHas MIOCKOCTh. BhIUMCIieHHEe pacCTOSIHHIMA 2
Ha KOOPJAMHATHOM | W TUIOMIAJIel Ha MIOCKOCTH.
[IJIOCKOCTH CamocrositesbHas pabora Ne 99 1
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Vueonuk JI.C. AtanacsiH, ['eomerpust 10-11 k., Ne451-453,11.50

NuauBuayasnbHOe 3a/1aHUe: CO3/IaHNe MTPE3CHTALNH 110 TeMe «/[eficTBus Hax
BEKTOpPaMHU B MPOCTPAHCTBE

KonnuecTBeHHbIE pacueThl (KOMOMHHPOBAHHOE 3aHSTHE) 2
CamocrosiTesbHas padora Ne 100 1
VYuebuuk JI.C. Aranacsa, ['eomerpust 10-11 k., Ne394-396
Tema 10.4 Copepxanne yaeOHOT0 MaTepuana
Pemenune 3a1a4. | Konurpoabnasa padora Ne 10/lexapToBbl KOOpAMHATHI B MpOCTpaHCTBE. BekTophl B 2
KoopauHaTel 1 BEKTOPHI npoctpancTBe. CI0KEHHE W BBIYMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIIO.
Kommanapusie BekTopsl. CKansipHOE MPOU3BEACHHE BEKTOPOB. Pa3ioxeHne BeKTOpa
0 TpeM HEKOMIUIaHApPHBIM BekTopaM. [Ipocreiimme 3amaun B KOOpAMHATAX.
KoopaunaTsl BeKTOpa, pacCTOSHUE MEXY TOUYKaMH, KOOPJIUHATHI CEpEANHBI OTPE3Ka,
CKaJS[pHOE MPOU3BEICHHUE BEKTOPOB B KOOPJAMHATAX, Yol MEXAY BEKTOpaMH, YIroj
MEXIY MPSAMOI U IIIOCKOCTBIO, YOI MEXY IIIOCKOCTIMU
CamocrosiTesibHast padora Ne 101 1
Yuebnuk JI.C. AranacsH, ['eomerpust 10-11 k., Ne 575-576, n1.64-67
Paznen 11. 44
MHoOrorpaHHuKu
Tema 11.1 Coneprxanne yueOHOT0 MaTepuasia OK-01,
Bepmmnuel, pebpa, rpanu | [ToHsTHe MHOTOrpaHHHMKa. Ero »iIeMeHTHI: BepIIMHBI, pebpa, rpanu. JlparoHas. 2 OK-02,
MHOTOTpaHHHKA Ceuenue. BoImyKIibie ¥ HEBBITYKJIbIE MHOTOIPAHHUKH (KOMOMHUPOBAHHOE 3aHSTHE) OK-03,
CamocroniTesnHasi padora Ne 102 1 OK-04,
Yuebuuk JI.C. Aranacsn, ['eomerpust 10-11 xi.,m. 27-29. OK-05,
OK-06,
NupuBuayanbHoe 3aganue: Co3naHue Mpe3eHTaIy 1Mo TeMe: « MHOTOrpaHHUKH OK-07
BOKPYT HaC» IIK 2.3
Tema 11.2 Coneprxanne yueOHOTO MaTepuasa
[Tpusma, ee cocrasisromue, | [Tonstue npusmel. Ee ocHoBaHWs W OOKOBBIE rpaHH. Bbeicota mpu3mbl [Ipsimas u 2
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CeueHue. [psamas U | HaKJIOHHAs npusMa. [IpaBuiibHas npusma. Ee ceuenne (KOMOMHUPOBAHHOE 3aHSITHE)
MpaBUJIbHAS IPU3MBbI CamocrosiTesbHas padora Ne 103
VYuebnuk JI.C. Aranacsu, I'eomerpuss 10-11 xr.,m. 13,14,30,Ne76,219
NuauBuayanabHoe 3aaanue: M3roroBUTh MOJAENH IPU3MBI .
IMpakTnyeckoe 3ansaTue Ne38 Pemienue 3aau o teme «llpuzmay
CamocrositeibHas padora Ne 104
VYueonuk JI.C. AtanacsH, ['eomerpust 10-11 xir.,m. 13,14,30,Ne77,220.
NuauBuayaabHoe 3aganue: M3roToBUTh MOJACIH IPHU3MBIL.
Tema 11.3 Copep:xanue yueOHOT0o MaTepuana
[Mapannenenunern, Ky0. | [lapamienenunen, cBOWCTBA MPSIMOYTOJIBHOTO Mapauienenunesaa, kyo. Cedenue kyoa,
Ceuenue KyOa, | mapaienenunena (KOMOMHUPOBAHHOE 3aHSTHUE)
napajuleenumne1a CamocrosTebHas padora Ne 105
Pemenue 3anay no teme
Tema 11.4 Coneprxanue yueOHOro MaTepuasia
[Mupammna, ec | [IpakTuyeckoe 3ansaTue Ne 39 [lupammma m ee anmeMeHThl. CeueHHE TUPAMHUIIBL.

COCTaBJIAIOIIHCE, CCUCHUC.

[IpaBunbHas nUpamMuaa.

YceueHHas nupamMuzia

[IpaBunbpHas nupamMua.

CamocTosTeabHas padora Ne 106
Yueonuk JI.C. AranacsH, ['eomerpust 10-11 xr.,m. 32-34,Ne 240-242.
HNuauBuayaasHoe 3a1anne:

M3rotoBuTh MOJENH MUPAMUIBI.

YcedenHas nupamuaa (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTeibHast padora Ne 107

VYueonuk JI.C. AtanacsH, ['eomerpust 10-11 xir., Ne 265-269.

Tema 11.5
Cummerpust B

KyOe,

Coneprxanne yueOHOT0 MaTepuasa

CummeTpusi OTHOCHUTEIBHO TOYKH, TMpPsSMOM, TuiockoctHn. CumMmerpusi B KyOe,
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napajuiejenumnesne, npusme,

napaJuiesenuriesie, mpu3Me, nupaMuie (KOMOMHHUPOBAHHOE 3aHSTHE)

nupaMue CamocrositesbHast padora Ne 108
Pewenue 3amau o reme
Tema 11.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/ep:KaHue (CoAep:KaHMe TPHUKJIIATHOTO

[Ipumepsl cumMmeTpuii B
npodeccuun

MO/1YJIfA)

IIpakTuyeckoe 3ansitue Ne 40 CumMmerpusi B HPHUPOJAE, apXHUTEKType, TEXHHKE, B
ObITY

CamocrosiTesbHas padora Ne 109
Pemenue 3agau no reme

Tema 11.7 Copep:xanue yueOHOT0o MaTepuana
[TpaBunbHBIE IIpakTnyeckoe 3ansitue Ne 41 [lonstue npaBUILHOTO MHOrorpaHHuka. CBoiicTBa
MHOTOTPaHHHKH, UX | MpaBUIbHBIX MHOTOTPAHHUKOB
CBOICTBa CamocTosTeabHas padora Ne 110
Pewmenne 3amau o reme
Tema 11.8 Coneprxkanue yueOHOro MaTepuasia
Hununnp, ero | Humuunap u ero snementsl. CeueHue IWIMHApPA (TapaiiieIbHOE OCHOBAHUIO U OCH).

coctaBisaromue. CeueHue
UIHH]IpA

Pa3Beprka nuuHapa (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTesbHast padora Ne 111
VYuebuuk JI.C. Aranacsu, ['eomerpust 10-11 ki, m. 59, Ne523, 524
NuauBuayaabHoe 3a1aHue:

H3rotoBuTh MOIENb OUJInHApAa.

Pemenue 3amad mo teme «I_[I/IJ'II/IHI[p» (KOM6I/IHI/IpOBaHHOC 3aH$ITI/Ie)

CamocTosiTe1bHast padora Ne 112
VYuebuuk JI.C. Aranacsu, ['eomerpust 10-11 ki, m. 59, Ne525, 526.
NuauBuayaabHoe 3a1aHue:

H3rotoBuTh MOJIENb OUuJInHApa.

Tema 11.9

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE CO/AepPKaHMe (coAepKaHMe NPHUKJIATHOIO
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Konyc, ero cocrasmistomue.
CeueHue KoHyca

MOIYJIs1)

Konyc u ero snementsl. CedeHune KoHyca (MapauiebHOe OCHOBAHHIO M MPOXOJISIICe
yepes BEpIIMHY), KOHHYECKHE CeducHMs. PasBepTka KoHyca(KOMOMHHPOBAHHOE
3aHATHE)

CamocTosiTebHas padora Ne 113

Pemenue 3agay no reme

IIpakTyeckoe 3ansaTue Ne 42 Pemenue 3a1a4 no teme «Konyc»

CamocrositesibHas padora Ne 114
Vuebnuk JI.C. Atanacsin, ['eomerpust 10-11 k., m1.61,63,Ne556,557.

NuauBuayanbHoe 3aaanue: V3roToBUTh MOJENTH KOHYCA.

Tema 11.10 Copep:xanue yueOHOro MaTepuana
YceueHHbI KOHYC. | Yceuennblii koHyc. Ero oOpasyromas u Bbicora. CeueHHE YCEUEHHOTO KOHYca
Ceuenue YCEUEHHOI0 | (KOMOMHHUPOBAHHOE 3aHSTHUE)
KOHYyCa CamocrosiTesibHast padora Ne 115
Vyebnuk JI.C. Atanacsin, ['eomerpust 10-11 k., m1.61,63,Ne 558.
NupnBuayanbHoe 3axanne: M3roTroBUTh MOJEIH KOHYCA.
Tema 11.11 Coneprxanue yueOHOro MaTepuana

Hlap u cdhepa, ux ceyeHus

Hlap u cdepa. Bzanmuoe pacnonoxenue chepsl u miaockoctu. CeueHue mapa, chepbl
(KOMOMHUPOBaHHOE 3aHSATHE)

CamocrosiTe1bHasi padora Ne 116

VYuebuuk JI.C. Aranacsu, ['eomerpust 10-11 ki, 1.64,66,67,69-72,Ne590-592.
NuauBuayaabHoe 3a1aHue:

1.M3rotoBUTh MOJEINB IIApA.

2.Co3paHue npe3eHTaluu o TeMe: « Tena BpallleHus BOKPYT HAc»

Tema 11.12

Coneprxanne yueOHOTO MaTepuasa
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ITonsatue o0 oObeme Tena.
OTHOLLIEHUE 00BbEMOB
MOAOOHBIX TEN

[Tonatue 06 oObeme Tema. OObeM Kyba W TNPSMOYTOJBHOTO TapayieNenuresa.
(KOMOMHMPOBAHHOE 3aHSATHE)

CamocrosiTesibHas padora Ne 117

VYuebuuk JI.C. Aranacsu, 'eomerpust 10-11 k., m.74-75,Ne648-649.

O06wem npu3msbl 1 nuiIHHApPa. OTHOLIEHHE 00BEMOB MTOAOOHBIX Tell.(KOMOMHUPOBAHHOE
3aHATHE)

CamocTosiTebHast padora Ne 118

VYuebuuk JI.C. Aranacsin, 'eomerpust 10-11 k., m1.76,Ne659-660.

Tema 11.13
O0BEMBI u [UIOIIAIN
MOBEPXHOCTEH Tel

Coneprxkanue yueOHOro Marepuasia

O6beMbl mupamuabl U KoHyca. OObeM mmapa. Ilmomagum moBepXHOCTEH Ten
(KOMOMHHMPOBAHHOE 3aHATHE)

CamocrosiTesibHast padora Ne 119

VYueonuk JI.C. AtanacsH, ['eomerpuss 10-11 k., 1.80,Ne694-695.

Tema 11.14
KoMmOunammu
MHOTOTPAaHHUKOB W Tl

Copep:xanue yueOHOTO MaTepuana

IIpakTnueckoe 3ansaTne Ned4 KomOuHAIMM reoMeTpUUECKUX TEIN

CamocrosiTebHast padora Ne 120

Bpatiieri VYuebnuk JI.C. AtanacsiH, ['eomerpust 10-11 ki, 1.60,76,Ne666.
Tema 11.15 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CcO/Aep:KaHue (CoAep:KaHMe MPHUKJIATHOTO
I'eomerprueckue MOYJIs1)

KOM6I/IHaHI/II/I Ha MMPAaKTHKE

Hcnons3oBaHue KOM6HH3HHﬁ MHOT'OTPAaHHUKOB HW TCJI Bpalll€eHUA B IPAKTHKO-
OPHUCHTHPOBAHHBIX 3a/jadax (KOM6I/IHI/IpOBaHHOC 3aH$ITI/Ie)

CamocTosiTeibHast padora Ne 121

VYuebnuk JI.C. AranacsH, ['eomerpust 10-11 xr., m.81,Ne701-702.

IIpakTuyeckoe 3ansaTue Ne 45 Pemenue reoMeTpuyecknx 3a1ad Ha KOMOWHAIUN
MHOT'OTPaHHUKOB
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CamocrosiTesbHas padora Ne 122 1
Vuebnuk JI.C. Atanacsin, ['eomerpust 10-11 k., ,Ne707, 708.
Tema 11.16 Coneprxkanne y4eOHOT0 MaTepuaia
Pewenne 3a1a4. | KourpoasHas padora Ne 11 OObemMbl U TIIOMAANM TOBEPXHOCTH MHOTOI'PAaHHUKOB U 2
MHOrOrpaHHUKM ¥ Tella | TeJ BpalleHHsI
BPAILCHUS CamocrosiTebHas pagora Ne 123 1
Vyebnuk JI.C. Atanacsin, ['eomerpust 10-11 k., ,Ne 709.
Paznen 12. 10 OK-01,
Mmno:xecTBa. Dj1eMeHTBI OK-02,
Teopum rpagos OK-03,
Tema 12.1 Copep:xanue yueOHOro MaTepuana OK-04,
MHoxecTBa [Tonstue muoxxectBa. [ToamuoxkecTBo. Onepanuu ¢ MHOXKeCTBaMU(KOMOUHUPOBAHHOE 2 OK-05,
3aHATHE) OK-06,
CamocrositebHast padora Ne 124 1 OK-07
IIK 2.3
Pewenne 3anad o reme
Tema 12.2 IIpodeccuonanbHO-OpMEeHTHPOBAHHOE CcoOJepKaHue (Colep:KaHue TNPHKJIATHOIO
Omnepanuu ¢ MHO)KECTBAMH | MOJLYJI51)
IIpakTuyeckoe 3ansaTue Ne 46 Onepanuu ¢ MHOXKeCTBaMH. PerieHue NpUKIaIHBIX 2
3a1a4
CamocTosTeabHas padora Ne 125 1
Pemenue 3aau no teme
Tema 12.3 Coneprxanue yueOHOro MaTepuasa
I'pads ITonsarue rpada. Csa3HbId rpad, AepeBo, HUKI rpad Ha MIOCKOCTH(KOMOMHHUPOBAHHOE 2
3aHATHE)
CamocrosiTe1bHasi padora Ne 126 1

Penrenue 3amad mo reme
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IIpakTuyeckas padora Ne 47 CocraBneHue rpada 1o yclIoBHIO 33/1a4H 2
CamocrosiTesibHas padora Nel27 1
Pewenue 3anau o reme
Tema 12.4 Copepxanne yaeOHOT0 MaTepuana
Pewenne 3ama4. | Kourpoabnas paGora Ne 12 Onepaumu ¢ MHOXxecTBamH. OlucaHue peaabHBIX 2
MmuosxectBa, I'padhpl M MX | cuTyaruii ¢ HOMOIIBIO MHOKECTB. [IprMeHeHue rpadoB K PEHICHHIO 3319
IPUMEHEHHE CamocTosiTe1bHast padota Ne 128 1
Pemenue 3aau o teme.
WnpuBuayansHoe 3aganue «lIprumenenue rpadoB Ha jKelIe3HOH 10pore»
Pazgen 13. DiaeMeHTBI 22
KOMOUHATOPHKH,
CTATUCTUKH H  TeOpHH
BEePOATHOCTEM
Tema 13.1 Copepxanne yaeOHOTo MaTepuana
OcHOBHbIE noHAtHs | [lpaktudyeckoe 3ansitue Ne 48 IlepectaHoBku, pa3MelleHHs, COYETAHUS. 2
KOMOMHATOPHKH (KOMOMHHMPOBAHHOE 3AHSATHE) OK-01,
CamocrosiTe1bHasi padora Ne 129 1 OK-02,
OK-03,
YueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanusa. 10-11 xi., OK-04
n61-63, Ne 1065,1077(1-3),1080(1-3). '
(1-3),1080(1-3) OK-05.
Pemenne koMOMHATOPHBIX 33/1a4 (KOMOMHUPOBAHHOE 3aHSTHE) OK-06,
CamocrosiTesibHast padora Ne 130 OK-07
IIK 2.3
VYuebuuk Anumos HI.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 ki,
n64,Ne 1092.
NuauBuayanbHoe 3alaHue:
Co3naHue npe3eHTaluy 1o TeMe: « 3aa4u, perniaeMple nepedbopoM BapuaHTOB»
Tema 13.2 Coneprxanue yueOHOro MaTepuaa
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CoOpiTue, BEPOSTHOCTD
coOpiTus.  ClokeHue U
YMHOKEHHE BEPOSTHOCTEN

CoBMecCTHBIE M HECOBMECTHBIC COOBITHS. YCIOBHAs BEPOSITHOCTh. 3aBUCUMBIC U
HE3aBUCHMBbIC COOBITHS. (KOMOMHUPOBAHHOE 3aHSTHEC)

CamocrosiTesbHas padora Nel3l

VYueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
1n65,67,68 ,,Ne 1119-1122.

IIpakTuyeckoe 3ansitue Ne 49 TeopeMbl 0 BEpOSATHOCTH CyMMBI cOObITHIA. Teopemsl 0
BEPOATHOCTH NIPOU3BEACHUSI COOBITHIA.

CamocrosiTe1bHast padora Nel32

YueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananusa. 10-11 xi.,
165,67,68, Ne 1134-1136

Pemenue 3a1au Ha HaXOXKJCHUE BCPOATHOCTH COOBITHS (KOM6I/IHI/IpOBaHHOG 3aH$ITI/Ie)

CamocrosiTebHas padora Ne 133

YueOnuk Anumos III.A. Anrebpa u Hauana MatemaTuueckoro aHaiusa. 10-11 xi.,
165,67,68, Ne 1137-1139

Tema 13.3 IIpodeccnonaTIbHO-OPHEHTHPOBAHHOE COAEPKaHUe (COoaep:KaHHe TPHKJIATHOIO
BeposiTHOCTB B | MOAYJIAA)
npodecCHOHATBHBIX IIpakTnuyeckoe 3ansitue Ne 50 OTHOCHTENbHAas dYacToTa COOBITHS, CBOMCTBO ee
3a1a4ax ycroiunBocTd. CTaTHCTUYECKOE ompezesieHne BeposTHOCTU. OlieHKa BEpOSTHOCTH
cOOBITHS
CamocrosiTeibHasi padota Ne 134
VYuebuuk Anumos HI.A. AnreGpa u Hayana maremarudyeckoro aHanusa. 10-11 k.,
1n65,67,68, Ne 1140
Tema 13.4 Coneprxanne yueOHOTO MaTepraa
JuckperHas ciy4aiinas | Bunsl cioydaiiHeIx BenmuuuH. OnpenenieHne TUCKPETHOH CIlydailHOW BETMYUHBI. 3aKOH
BEJIMYNHA, 3aKOH €€ | pacnpeeneHus: AUCKPETHOM ciay4aiiHO BeTMYMHbI. (KOMOMHUPOBAHHOE 3aHSATHUE)
pacnpeneneHus CamocrosiTesibHasi padora Ne 135

YyeOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananusa. 10-11 xi.,
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n71,72,,Ne 1212

IIpakTuyeckoe 3ansitue Ne 51 YucioBble XapaKTEepUCTUKHU JUCKPETHOM CllydalHOU
BEJIMYUHBI

CamocTosiTebHas padora Ne 136

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro ananusza. 10-11 ki,
n.73,Ne 1214.

Tema 13.5
3amaun  MaTeMaTHYECKOU

Copep:xanue yueOHOro MaTepuana

IIpakTnueckoe 3anaTue Ne 52 Bapuanuonnsiii psj. [lonuron yactor u rucrorpamma.

CTAaTUCTUKU CraTtucTudeckue XAapPaKTCPUCTHUKHU pAga Ha6J'IIOI[aeMI>IX JAaHHBIX
CamocrosiTesbHas padora Ne 137
Pemenue 3agau no reme
Tema 13.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CcO/Aep:KaHue (CoAep:KaHMe TPHUKJIATHOTO

CocraBnenne Tabiui, U
JIMarpaMM Ha MPaKTHKE

MOYJIs1)

IIpakTnyeckoe 3anatue Ne 53 IlepBuuyHas 00paboOTKa CTATHCTUYECKUX TaHHBIX.
I'papuueckoe wux mpencraBieHue. HaxoxaeHwe  CpeJHHX — XapaKTEPHUCTHK,
HaOJII01aeMBIX TaHHBIX(KOMOWHUPOBAHHOE 3aHATHUE)

CamocrosiTe1bHasi padora Ne 138

Y4eOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanusa. 10-11 xi.,
Ne 1204,1206,

NuauBuayaibHoe 3a1aHue:

Coznanue npeseHTanuu no teme: «llepBuynas 00paboTKa CTATUCTUUYECKUX JIAHHBIX.»

Tewma 13.7

Pemienne 3amay. DneMeHTHI
KOMOWHATOPUKH,
CTaTUCTUKM U  TEOpUH
BEPOSATHOCTEMN

Conepxkanue yaeOHOro MaTepuania

Kontpoabnasi padora Ne 13Dnementsl komMOuHatopuku. CoOBITHE, BEPOSTHOCTDH
coObITHs. Cro’KeHHE U YMHOXEHHE BEPOSITHOCTEN

CamocTosTebHas padora Ne 139

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 ki,
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Ne 1207

Pa3znen 14. YpaBHeHusi u 28
HEPaBEHCTBA
Tema 14.1 Coneprxkanue yueOHOT0 MaTepuasia
PaBHOCWIIBHOCTB PaBHOCMIIBHOCTH ypaBHeHUN M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI 2
YPAaBHEHMH M HEPABEHCTB. | paBHOCHIBHBIX IEpPEX0JiaX B ypaBHEHHIX M HepaBeHCcTBaxX. OOIIME METOABI pelIeHHs
OO01re MeTobl peleHus YPAaBHEHUI: METOJ pPAa3loXKEHHsT Ha MHOXHTEIM, METOJ BBEAECHHUS HOBOM
nepeMeHHONH(KOMOMHUPOBAHHOE 3aHATHE)
CamocrosiTebHas padora Ne 140 1
VYyueOnuk Anumos III.A. Anrebpa u Hauana MatemaTuueckoro aHaiusa. 10-11 k., Ne
1340-1341.
IIpakTnueckoe 3ansaTue Ne 54 Pemienue ypaBHEHUH pa3TUYHBIMU 2
croco0aMu(KOMOMHUPOBAHHOE 3aHSATHC)
CamocrosiTesbHast padora Neldl 1
YueOuuk Anumos III.A. Anrebpa u Hauana MatemaTuueckoro ananusa. 10-11 k.,
Ne 1391,1392
Ilepexon oT paBeHcTBa (YHKIMH K PpaBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX 2
¢byHKIMH, QyHKIMOHAIBHO-TpapUUecKuil MeTo/1 (KOMOMHUPOBAHHOE 3aHSATHE)
CamocTosiTe1bHasi padota Ne 142 1
YueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanuza. 10-11 k.,
Ne 1393,1394.
Tema 14.2 Coneprxanue yueOHOro MaTepuasa
I'paduueckuit Meto | [IpakTuyeckoe 3ansaTue Ne 55 OOume MeToapl peuieHUS HEPABEHCTB: MEPEXO0J] OT 2
peleHus YPaBHEHMH, | CpAaBHEHMSI 3HAUECHUH (YHKUIMH K CPAaBHEHUIO 3HAYCHUN apryMEHTOB JUII MOHOTOHHBIX
HEPABEHCTB (GyHKIUH, METO/I HHTEPBAJIOB
CamocrosiTeibHasi padota Ne 143 1

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.3
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VYuebuuk AmumoB III.A. AnreOpa u Hauana marematnyeckoro ananmsa. 10-11 ki, Ne
1426,1427.

I'paduueckuii MeTo1 perieHus: ypaBHEHUH 1 HEpPaBEHCTB(KOMOMHUPOBAHHOE 3aHSATHE)

CamocrositesibHas padora Ne 144

VYuebuuk Anumos H1.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 k., Ne
1416,1400.

Tema 14.3
VYpaBHEeHUS U HEpaBEHCTBA
C MOJyJIEM

Copep:xanue yueOHOro MaTepuana

Onpenenenue monyisa. PackpeitTe Moayins no onpeaeneHuto. [Ipocreiiue ypaBHeHUS
Y HEpaBEHCTBA ¢ MOAYJIeM. (KOMOMHUPOBAHHOE 3aHTHUE)

CamocrosiTesibHast padora Ne 145

YueOuuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro aHanuza. 10-11 k., No
1417

IIpakTnueckoe 3ansaTHe Ne 56 IlpuMmeHeHue pPaBHOCHIIBHBIX IE€PEXOAOB B
OINPEJICIICHHBIX TUIIAX YPABHEHU U HEPABEHCTB

CamocrosiTesibHast padora Neld6

VYuebuuk Anumos HI.A. AnreGpa u Hayana marematuyeckoro aHainusza. 10-11 k., Ne
1432.

Tema 14.4
VYpaBHEHHSI M HEpaBEHCTBA
C mapameTpaMu

Coneprxanne yueOHOT0 MaTepuasa

3HakoMCTBO ¢  mapamerpoM. llpocreiimine  ypaBHEHHS ¢  HapaMeTpoM
(KOMOMHHMPOBAaHHOE 3aHSTHE)

CamocrosiTebHas padora Ne 147

Perenue 3agay nmo teme

[Tpocreiimune HepaBeHCTBA ¢ TapaMeTpoM (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrositesibHas padora Ne 148

Pemrenue 3agad mo reMe

Tewma 14.5
CocraBieHne W peEIICHHE

IIpodeccnona/ibHO-OPHEHTHPOBAHHOE COAEpPKaHHE (coAepKaHMe NPHUKJIATHOIO
MO/1YJIfA)
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npo(ecCHOHANBHBIX  3a7ad

C ITIOMOUIBIO YPABHEHUI Pemenne TeKCTOBBIX 33/ja4 Ha JBIKEHUE (KOMOWHUPOBAHHOE 3aHSTHE) 2
CamocrosiTesbHast padora Ne 149 1
Pemenue 3ana4 no teme
Perienue TeKCTOBBIX 33J]ad Ha CMECH M CIUIaBbI (KOMOMHUPOBAHHOE 3aHSTHUE) 2
CamocrositesbHasi padora Ne 150 1
Pemenue 3aia4 no teme
Pemenne TekcTOBBIX 3a7a4 Ha PabOTy(KOMOMHUPOBAHHOE 3aHITHE) 2
CamocrositesbHas padora Ne 151 1
Pewenne 3amad o reme
IIpakTuyeckoe 3ansaTue Ne 57 PemieHne TEKCTOBBIX 3ama4 Mpo(ECCHOHATBLHOTO 2
cojepkaHus (KOMOMHUPOBAHHOE 3aHSATHC)
CamocrositesibHas padora Ne 152 1
Pewmenne 3amau o reme
Tema 14.6 Copep:xanue yueOHOTo MaTepuana
Pewenne 3aga4. | KourpoabHass padora Ne 14 OOmume MeTobl pelieHHs ypaBHEHUH U HEPABEHCTB 2
YpaBHEHHUs 1 HEpaBEHCTBA
CamocrositesibHas padora Ne 153 1
VYyeOnuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro aHaiuza. 10-11 k., Ne
1433.
2 cemecTp 204
Bceero: 306

IIpome:xxyTouHasi arTecTanusi - 3k3amMeH 1 u 2 cemectp
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3. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOI'O ITPEIMETA

3.1 TpeGoBaHUsI K MUHUMAJbLHOMY MaTepHAJILHO-TEXHHYECKOMY 00ecniedeHUI0
YueOHblil mpenMeT peanusyercs B yueOHOM KabuHeTe «KaOuMHET MaTeMaTHKU».

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAaJ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOUIHXCS;

— pabouee MECTO MpenoaBaTess;

— METOAMYECKNE MaTepUabl 110 JUCIUILIMHE.

Texuuueckue cpeacrtBa oOyueHHs pabodyero Mecra MpPEnojaBaTels: KOMIBIOTEPHOE
o0opynoBaHue, COOTBETCTBYIOIIIEE COBPEMEHHBIM TpeOOBaHUSAM O0€30MacHOCTH U
HAEKHOCTH, IPEIyCMaTPUBAET BO3MOXXKHOCTb MHOTO(QYHKIIMOHAIBHOTO HCIIOJIb30BAHUS
KaOuHeTa, C IEJIbI0 M3YYEHHUS IUCUUIUIMHBI, MYIbTUMEANIHOE 000pynoBaHuEe (IIPOEKTOpP U
MIPOCKIMOHHBIN 3KpaH), JJOKaJIbHAs CETh C BBIXOA0M B Internet.

IlepeyeHb JMUIEH3MOHHOTO M  CBOOOJAHO PACHIPOCTPAHSIEMOr0 MPOrPaAMMHOIO
o0ecreyeHus:

IIpu u3yvyeHuM AUCHMILUIMHBI B (popMaTe JIEKTPOHHOIO O00y4eHHUS] € HCMOJIb30BaAHHEM
AO0T

3.2. UndopmannonHoe odecneyeHne peaasu3amun NporpamMmmbl

Jis peanusanuu nporpammbl OuOinoTeYHbINH (oHA 00pa30BaTENbHONW OpraHU3alMM UMEET
IIeYaTHbIE WU/WIM JIEKTPOHHbIE 00pa3oBaTelibHbIE U MH()OPMALMOHHBIE PECYPChI, UCIIOJIb3YEMbIE B
o0pa3oBaTeNbHOM IIpoIiecce.

IlepeyeHb pexoMeHAyeMbIX Y4YeOHBbIX M3JAHWH, [IONMOJHHUTEJIbHONH JHTEpPaTyphl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHAA:

3.2.1.0cHOBHBbIE HCTOYHHKH:
1. Amumo ILIA., Komsarun FO.M., Tkau€sa M.B. m ap. Maremaruka: anreOpa W Hayaia
MaTeMaTUYeCKOro aHalin3a, reomerpus. AnreOpa W Hadajga maremaTudyeckoro ananmmsa 10-11
KJIacChl: yueO. Juisi 00mmeoOpa3oBaT. opranu3aiuii: 6a30Bblii U yriuyOiaeHHbIH ypoHH.- 10 —€ m3m. —
M.: AO "UznatenncTtBo "[Ipocsemnienue", 2022.-463 c.
2. Aranacan JI.C., byry3oB B.®., Kamomues C.b. u np. Maremaruka: anrebpa M Hauana
MaTeMaTHYeCcKOro aHanusa, reomerpus. ['eomerpust (6a3oBbli M yriyoneHHslt ypoHu) 10-11
KJ1acchl: yueb. s o0meo0pa3oBaT. opraHu3anuii: 0a30BbeIid M yriryoJaeHHbIH ypoBHH.- 10 — n3a. —
M.: AO "UzparensctBo "IIpocBemienne", 2022.- 287 c.

3.2.2./lonoTHUTEIbHbIE HCTOYHUKH:
3. Kosnos B.B. MaremaTuka: ainredpa u Havajga MaTeMaTHYECKOTO aHaIN3a, T€OMETPHs: y4eOHUK
g 10 kiacca . ba3oBelii u yriny6nénnsiii yposau / B.B. Kosnos, A.A. Hukutun. - Mocksa :
Pycckoe  cmoBo, 2020. - 464 c¢. - ISBN  978-5-533-00359-9. -  URL:
https://ibooks.ru/bookshelf/374152/reading (nata oopamenus: 05.05.2023). - TekcT: 3JIeKTPOHHBIH.
4. Koznos B.B. Martemaruka: anreOpa U Hauajga MaTeMaTUYECKOIO aHaJN3a, T€OMETpUs: y4eOHUK
s 11 xmacca . baszoBwiit u yriy6nénnsiii yposau / B.B. Kosznos, A.A. Hukutun. - Mocksa :
Pycckoe  cmoBo, 2020. - 464 c. - ISBN  978-5-533-00274-5. -  URL:
https://ibooks.ru/bookshelf/374166/reading (nata obpamienus: 05.05.2023). - TeKCT: 27IEKTPOHHBIH.

3.2.3.Ilepuoanyeckue U3TaHusI:
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3.2.4.1lepevyennb mnpodecCHOHATBHBIX 0a3 JaHHBIX M MH(OPMAIMOHHBIX CHPABOYHBIX
cucTeM:

1. Opyd  OpPraHMW3allii  JUCTAHIMOHHOTO OOYYeHHsS HCIOJIB3YIOTCS — DICKTPOHHBIC
mwiargopmer: Zoom, Moodle

2. Enunas xomtexuusi mudpoBeix oOpasoBarenbHbix pecypcoB. - URL: http://school-
collection.edu.ru / - TeKCT: 31€KTPOHHBIA.

3. Nudopmannonnas cucrema «EquHoe OKHO OCTyIa K 00pa30BaTeIbHBIM Pecypcam. -
URL.: http://window.edu.ru / - TeKkcT: 3IeKTPOHHBII.

4. Hayunas snekrponnas o6ubmmoreka (HOB). - URL: http://www.elibrary.ru / - Tekcr:
JJIEKTPOHHBIN.

5. OTkpeIThIi  KOJUIeK. Maremaruka. - URL: https://mathematics.ru / - Teker:
JJIEKTPOHHBIN.

6. IToBropum wmarematuky. - URL: http://www.mathteachers.narod.ru / - Tekcr:
JJIEKTPOHHBIN.

7. http://e.lanbook.com/DnexTponnas 6ubnuoTeuHas cucrema JlaHb

8. https://www.book.ru/ Dnekrpontas OubIUOTEUHAs CHCTEMA
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O INIPEIMETA

KoHTpons # oOIEHKa pe3ylbTaTOB OCBOEHHUS O0IIE00pa3oBaTENbHON  AMCIUTUIMHBI
PacKpbIBalOTCS 4Yepe3 AMCHUILTMHAPHBIC PE3Yy/bTaThl, HANpPaBJICHHbIE HAa (OpPMHUpPOBAaHUE OOIIMX
KOMIIETEHIIM 10 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTo MaTepuania.

[TpomexxyTounas arrecranus B popMe dK3aMeHa.

pEeIICHUA 3aJa4

15,16

P7, Tems1 7.1,7.2,7.3,74,7.5,
7.6, 7.7 I1-0/c, 7.8, 7.9, 7.10 IT-o/c,
7.11

Pa3zgen/Tema THI OLIEeHOYHBIX
Oo6mas/npodeccuoHanbHaA MepOonpPUsITUSI
KOMIIE€TEHIIHS
OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 TT-0/c°, 1.4, TectupoBanue

VYcerHblii onpoc

npodeccHOHaTEHOM P2, Temn 2.1,2.2,2.3,2.4,2.5 Maremarudeckuii
TPUMEHUTETBHO P4, Temr1 4.1, 4.2, 4.3 I1-0/c, 4.4, WHauBuayaIbHAs
K Pa3IMYHBIM KOHTEKCTaM 4.5,4.6 II-o/c, 4.7 CaMOCTOSITe IbHAs
P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6 aGoTa
5.7 11-0/c, 5.8, 5.9, 5.10, 5.11 P
[IpencraBnenue
P 6, Temn1 6.1, 6.2 pe3yIbTaToB

MPaKTHYECKUX padoT
3aiuTa TBOPUYECKHUX

pador
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 3
aluTa
P 9, Temn: 9.1, 9.2, 9.3, 9.4, 9.5 TI-
0/c. 9.6 WHIUBHUIYaJIbHBIX
’ IPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3 II-o/c,
10.4

KonTponbnas padora

Brimonnenue

P11, Temsr 11.1,11.2,11.3,11.4, 9K3aMEHAIIMOHHBIX

11.5,11.6, 11.7 IT-0/c,11.8,11.9, 3aJaHuH

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14,11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6
OK 02. Ucnonb30BaTh P1,Temal.1,1.2,1.3 -o/c*, 1.4, TectupoBanue
COBpPEMEHHBIE CPE/ICTBA 15,16 VCTHBIH ompoc
HOMCKa, aHaINu3a U P2, Temn 2.1,2.2,2.3,2.4,2.5 MareMaTudeckuit
MHTEpHpeTanun P 3, Temsr 3.1,3.2,3.3,3.4 JTMKTaHT
MHGOpMAITHH, T P4, Tems 4.1, 4.2, 4.3 TI-o/c, 4.4, VHauBHyaTbHAS
MH(OPMAIOHHEIE 4.5,4.6 IT-o/c, 4.7 CaMOCTOATETbHAs

P 5, Temnr 5.1, 5.2,5.3,5.4,5.5,5.6
TEXHOJIOTHH JIJIS paborta
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BBITIOJIHCHUA 3aa4
npodeccnoHaTbHOMI
JeSITEIIBHOCTH

5.71I-0/c,5.8,5.9,5.10, 5.11

P 6, Temn1 6.1, 6.2

P7, Temnr 7.1,7.2,7.3,74,7.5,

7.6, 7.7 11-0/c, 7.8, 7.9, 7.10 IT-o/c,
7.11

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5

P 9, Temnt 9.1, 9.2, 9.3, 9.4, 9.5 TI-
o/c, 9.6

P 10, Tems! 10.1, 10.2, 10.3 II-o/c,

IIpencrasnenue
pe3yabTaToB
MIPaKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
VH/IMBUAYaJIbHBIX
IPOEKTOB
KonTposnbnas padora

10.4 Beinonnenue
9K3aMEHAI[MOHHBIX

P11, Temrr 11.1,11.2,11.3, 11.4, saamit

11.5,11.6,11.7 I1-0/c,11.8,11.9,

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14, 11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. IlnanupoBats u P1,Temal.1,1.2,1.3 H-o/c5, 1.4, TectupoBanue
peanusoBbiBaTh coocTBennoe | 1.5, 1.6 VCTHBI onpoc
npodeccuoHanbHOE U P2, Tembr 2.1,2.2,2.3,2.4,2.5 Maremarudeckuii
JUYHOCTHOE Pa3BUTHE, P 3, Temnr 3.1,3.2,3.3,34 JIIUKTAHT
HpeANPUHUMATETBCKYIO P4, Temsr 4.1, 4.2, 4.3 I-o/c, 4.4, WHauBuayanbHas
JEATETBHOCTD B 4.5,4.6 Il-o/c, 4.7 CaMOCTOSITEITbHAS
npodeceronansHoil chepe, P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6 paGora

5.7 IT-o/c, 5.8, 5.9, 5.10, 5.11
UCIIOJIb30BATh 3HAHUS 110 [Ipencrasnenne
¢unancosoii rpamotHoct B | P 6, Temsr 6.1, 6.2 PE3yIbTaTOB

PAa3JIMIHBIX ) KU3HCHHBIX

CUTYyalusiIxX

P7, Temn1 7.1,7.2,7.3,74,7.5,

7.6, 7.7 I1-0/c, 7.8, 7.9, 7.10 IT-o/c,
7.11

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

P 9, Temn! 9.1, 9.2, 9.3, 94, 9.5 II-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-o/c,
10.4

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 M-o0/c,11.8,11.9,
11.10 TT-o/c, 11.11, 11.12, 11.13,
11.14, 11.15, 11.16, 11.17

P12, Temsr 12.1,12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 TT-o/c, 13.6

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

MPAKTHYECKUX padoT
3amuTa TBOPUYECKUX
pabor

3ammra
WHIMBUTYaTbHBIX
MIPOEKTOB
KonTponbnas padora
Brmonaenune
9K3aMEHAIMOHHEIX
3aJaHuM
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14.5 I1-o/c, 14.6

OK 04. O¢dpexruBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

P 1, Tema 1.1, 1.2, 1.3 [T-0/c°, 1.4,
15,16

P2, Tems 2.1,2.2,2.3,2.42.5

P 3, Temsi 3.1, 3.2, 3.3, 3.4

P4, Temsi 4.1,4.2, 4.3 T1-o/c, 4.4,
4.5, 4.6 I1-o/c, 4.7

P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6
5.7 IT-o/c, 5.8, 5.9, 5.10, 5.11

P 6, Temn1 6.1, 6.2

P7, Temn 7.1,7.2,7.3,74,7.5,

7.6, 7.7 II-o/c, 7.8, 7.9, 7.10 I1-o/c,
7.11

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P 9, Temn: 9.1, 9.2, 9.3, 9.4, 9.5 TI-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-o/c,
10.4

TectupoBanue
VYeTHbII onpoc
Maremaruueckuit
JTUKTAHT
NuauBunyanbHas
CaMOCTOSITeNIbHAs
paborta
IIpencrasinenue
pe3yJIbTaToB
MIPaKTUYECKUX padoT
3aimuTa TBOPUYECKUX
pabort

3amura
VH/IUBUAYaJIbHBIX
IPOEKTOB
KonTponbnas padora

Brmomnaenune

P11, Temsr 11.1,11.2,11.3,11.4, 9K3aMEHAIIMOHHBIX

11.5,11.6,11.7 I1-0/c,11.8,11.9, 3aJaHuN

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14,11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o/c, 13.6

P 14, Temsur 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. Ocy1iecTBasiTh P1,Temal.1,1.2,1.3 [-o/c’, 1.4, TectupoBanue
YCTHYIO U THCHMEHHYIO 1516 VCTHBIH ompoc
KOMMYHHUKALHMIO Ha P2, Temn1 2.1,2.2,2.3,2.4,2.5 MareMaTHuecKuit
rOCYJapCTBEHHOM SI3bIKE P3,Temsr 3.1,3.2,3.3,3.4 JUKTAHT
Poccuiickoit ®eneparyn ¢ P4, Temer 4.1, 4.2, 4.3 I1-o/c, 4.4, WuauBuayanbHas
Y4ETOM 0COOEHHOCTEH 4.5,4.6 Il-o/c, 4.7 CaMOCTOSATETLHAS
COIMATEHOTO B KyTETYPHOTO P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6 pa6ora

5.7 II-0/c, 5.8,5.9,5.10, 5.11
KOHTEKCTa [IpencraBnenue

P 6, Temsl 61, 6.2 pe3yabTaToB

P7, Temn1 7.1,7.2,7.3,74,7.5,

7.6, 7.7 II-0/c, 7.8, 7.9, 7.10 I1-o/c,
7.11

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

P 9, Temn 9.1, 9.2, 9.3, 9.4, 9.5 TI-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-o/c,

IPaKTHYECKUX PadOT
3amuTa TBOPUECKUX
pabot

3amura
WH/IMBUTyaTbHBIX
MIPOEKTOB
KonTponbnas pabota
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10.4 Brinonnenue

P11, Temsr 11.1,11.2,11.3, 11.4, | JXCAMCHAIIOHHRIX

11.5,11.6, 11.7 [-0/c,11.8,11.9, ajlatnm

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14,11.15, 11.16, 11.17

P 12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 06. IIposiBnATH P1,Temal.1,1.2,1.3 [-o0/c®, 1.4, TecTupoBanue
IPaXKJIAHCKO- 15,16 VeTHbIi onpoc
MaTPUOTUIECKYIO TTO3UIIHIO, P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTnueckuit
JIeMOHCTPHPOBATh P 3, Tems 3.1,3.2,3.3,3.4 JUKTAHT
OCO3HAaHHOE MOBEJICHHUE HA P4, Tembi 4.1, 4.2, 4.3 [T-o/c, 4.4, WuauBuayanbHas
OCHOBE TPAJUIIMOHHBIX 4.5,4.6 IT-o/c, 4.7 CaMOCTOSITeNTbHAS
P — P 5, Temnt 5.1, 5.2,5.3,5.4,5.5,5.6 paGora

. 5.71I-0/c, 5.8,5.9,5.10, 5.11

[IEHHOCTEH, B TOM YHUCIIE C [IpencraBnenne
Y4E€TOM rapMOHU3aLUN P 6, Tems1 6.1, 6.2 pE3yIbTaTOB

MEXHALMOHAIbHBIX U
MEXPEIIUTUO3HBIX
OTHOLLUEHUH, IPUMEHATD
CTaHJapThl
AHTUKOPPYILIHOHHOTO
IIOBEJICHUS

P7, Tems1 7.1,7.2,7.3,74,7.5,

7.6, 7.7 I1-0/c, 7.8, 7.9, 7.10 I1-o/c,
7.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5

P 9, Temn: 9.1, 9.2, 9.3, 9.4, 9.5 TI-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-o/c,
10.4

NPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pador

3amura
WHIMBUTyJIbHBIX
IPOEKTOB
KonTponbnas padora

Beimonnenue

P11, Temer 11.1,11.2,11.3,11.4, 3K3aMEHAIIMOHHBIX

11.5,11.6,11.7 I1-0/c,11.8,11.9, 3aaHni

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14,11.15, 11.16, 11.17

P 12, Temsr 12.1, 12.2, 12.3,12.4

P 13, Temnr 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
OK 07. CogneiicTBOBaTh P1,Temal.1,1.2,1.3 -o0/c’, 1.4, TectupoBanue
COXPaHEHHUIO OKPYKAIOIIEH 15,16 VeTHBIH ompoc
cpensbl, pecypcocbepexenuto, | P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTHuecKkuii
MIPUMEHSTH 3HaHUSI 00 P 3, Tempr 3.1,3.2,3.3,3.4 JTUKTaHT
W3MEHEHHHU KIIMMaTa, P4, Tembr 4.1,4.2, 4.3 1I-0/c, 4.4, WuauBuayanbHas
TIPHHITUAITEL GEPesKINBOTO 4.5,4.6 IT-o/c, 4.7 CaMOCTOATENbHAS

P 5, Temsr 5.1, 5.2, 5.3, 5.4,5.5,5.6
MIPOU3BOJICTBA, 3(PPEKTUBHO paborta
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EHCTBOBATL B 5.7 IT-o/c, 5.8, 5.9, 5.10, 5.11 [IpencraBnenue

I-IpC?)BI)I‘-IEII‘/JIHI:JX CUTyalusx P 6, TeMbl 61, 6.2 PE3YJIbTAaTOB
P 7, Temn 7.1,7.2,7.3,7.4,7.5, HPaKTHYECKUX paboT
7.6,7.7 -0/c, 7.8, 7.9, 7.10 Tl-o/c, | 3allHTa TBOPUECKHX
7.11 pabor
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 3amura
P 9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 [1I- | UHIUBUTYATBHBIX
o/c, 9.6 IIPOCKTOB
P 10, Temsr 10.1, 10.2, 10.3 T-o/c, | KOHTpoIbHas paboTa
10.4 Beinonnenue
OK3aMCHAIIMOHHBIX
P11, Temsr 11.1,11.2,11.3,11.4, saamit
11.5,11.6, 11.7 [T-0/c,11.8,11.9,
11.10 IT-o/c, 11.11, 11.12, 11.13,
11.14,11.15, 11.16, 11.17
P 12, 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 I1-o/c, 14.6
[IK 2.3 KoHnTpoaupoBartsb u P1,Tema 1.6 [IpencraBnenue
OLICHMBATH Ka4eCTBO P4, Tembr 4.6 pE3yNbTaTOB
BBITIOJTHSIEMBIX PadoT. P 5, Tembr 5.7 NPAKTHYECKHX PaGoT
P 7, Temst 7. 10 Wumenyanbhas
caMoCTOsITeNIbHAs
P 8, Temsr 8.4
paborta
P9, Temr 9.5
TectupoBanue
P 10, Temsr 10.3 KonTponbnas padora

P11, Temsr 11.9, 11.15
P12, Temp 12.2
P 13, Temn , 13.3,13.6
P 14, Temm 14.5

5 HEPEYEHbB UCIIOJIB3YEMbBIX METOJ0OB OBYUEHMUSA

5.1 ITaccuBHBIE: ONPOC, PENPOIYKTUBHBIE YIIPAKHEHUS 110 3aKPETICHUIO U 0TpaboTKe
M3y4YEHHOI'0 MaTepraia
5.2 AKTUBHBIEC U HHTEPAKTUBHBIE: IBPUCTUUYECKHE OE€CeIbl, TUCKYCCUH, TPOEKTHBIA METO,

HpEe3CHTALH.



