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

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMMbl

Pabouas nporpamma yueOHOT0O IpeIMeTa SIBJISETCS YaCThI0 IPOrpaMMBbl CPETHETO
(moHOTO) 00I1IeT0 0OpazoBanus no crenuanbHocTH 23.02.06 TexHnyeckas 3KCIuTyaTamnus
MOJIBUYKHOT'O COCTaBa JKEJIE3HbIX JOPOT.

[lpu peanmzammuu paboyeil MporpaMMbl MOTYT HCIIOJIB30BAaThCA Pa3JIMYHbIC
o0Opa3oBaTeNbHbIE TEXHOJIOIMH, B TOM YHCJE TUCTaHIIMOHHBIE 00pa3oBaTeIbHBIE TEXHOJIOTUH,
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 MOABUKHOTO COCTABA.
16783 Iloe31HOM JIEKTPOMEXaHUK;
16856 IToMOIITHUK MallTMHUCTA TH3EIb-TI0€3/1a;
16878 IToMOIHUK MalllMHUCTA TEIJIOBO3a;
16885 [ToMOIHUK MaIIMHUCTA JIEKTPOBO3A;
16887 [ToMOIIHUK MAITMHUCTA JIEKTPOIIOE3/1a;
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-T10€3/1a;
16878 IToMOIIHUK MaIIMHKUCTA TEIUIOBO3A;
16885 [ToMOIIHUK MaITMHUCTA AJIEKTPOBO3A;
16887 [ToMOIIHUK MalTUHUCTA 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 MPEIMETHBIX oOsacTeit
OI'OC cpennero obOmiero oOpaszoBanus, ais cneruanbHocTet CIIO. C yuérom mnpodumis
OCBaMBaEMOM CIIEIMAILHOCTH JaHHBIM Y9eOHBIN TTpeIMeT peanu3yeTcs Ha | Kypce.

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



Hesm wm 3amauyum: OCHOBHOM 1ENbIO H3YYEHHUSI Kypca SBISIETCS PAa3BUTHUE MBIILJICHHUS,
HUCIIOJIB30BaHUA B HOBCCIIHGBHOP'I KHU3HU U 066CH€‘-I€HI/I$I BO3MOXHOCTH  YCIICIIHOTI'O
MPOAOJIZKCHU A O6pa3OBaHI/I$I II0 CIICNHUAJIbHOCTAM, CBsJA3aHHbBIMHU WJIN HE CBsI3aHHBIMU C
MMPUKJIAAHBIM HCITI0JIb30BAHUCM MATCMATHUKH.

3agaun:

— OBJIaACHUC KIKOYEBBIMHU IIOHATUAMU KW 3aKOHOMCPHOCTAMH, Ha KOTOPBIX CTPOHUTCA
MaT€MaTHuKa, paClio3HaBaHUEC COOTBCTCTBYIOIIUX UM IIPHU3HAKOB U B3aHMOCBH3eﬁ, CIIOCOOHOCTD
AEMOHCTPHUPOBATH PA3JIMYHBIC ITOAXOJbI K MAaTEMAaTHYCCKUX 3a1a4

— YMCHHE pC€HIaTh IMPAKTUYCCKHE M OCHOBHBIC TCOPCTHYCCKUC 3aJadd, XapaKTCPHBIC Jid
HCITIOJB30BaHUA MAaTEMAaTUYCCKUX METOI 0B,

— HaJIM4Yuc Hpe,Z[CTaBJ'IeHI/Iﬁ 0 MaTreMaTHUKe KaK IEJIOCTHOMU TEOpUH, 00 OCHOBHBIX CBA3IX C
Ppas3INYHbIMHA y‘le6HI)IMI/I JUCHUIIIIMHAMM.

1.3.2 B pe3ynbraTe 0OCBOSHUS YICOHOTO IMpeaMeTa 00yJaroIuics JOKEeH

yMeTh:
V.1 BbINONHATH apudMeTHUeCKue NEHCTBHS HAJ YHCIAMH, COYETash YCTHbIE M MHUCbMCHHBIC
NPUEMBI; CPAaBHUBATh 3HAUCHUS YUCIIOBBIX BBIPAXKCHHI; BBIUUCIIATh 3HAUYCHUS 3JICMEHTAPHBIX

yHKUM;

V.2 HaxoauTh NpUOIMKEHHBIE 3HAYEHUS BEJIMYUH U MOTPEIIHOCTH BhIYMCIIEHUHN (aOCOIOTHYIO
U OTHOCHUTEJbHYIO); CPAaBHHUBATh YMCJIOBBIE BBIPAYKEHUS; BBIINOJIHATH C 3aJl@HHOM TOYHOCTBHIO
apudMeTHIecKue IeHCTBHUS;

V.3 HaxoauTh MOAYJIb U APryMEHT KOMILJIEKCHOTO 4YHCJIa; M300pakaTh KOMIUIEKCHOE YHCIIO
TE€OMETPUYECKHU; MEPEXOJUTh OT OJHOW (OPMBI KOMIUIEKCHOTO YHMCIIa K APYrOd; BBIIOIHSITH
JENCTBUS HAl YUCIIAMH, COUETasl YCTHBIE U TMCbMEHHBIE TPUEMBI;

V.4 HaxoQWTh 3HAUEHUs KOPHS Ha OCHOBE ONpEAETIeHMs, HCIOb3ys NpU HEOOXOIMMOCTU
MHCTPYMEHTAJIbHBIE CPEJCTBA; TMOJb30BATHCS MPHUOIMKEHHON OLIEHKOM NpH NpakTHYECKUX
pacyeTax; BBIIOJHATH NpPeoOpa3OBaHUS BBIPAKEHUN, NMPUMEHsA (OPMYIbI, CBA3aHHBIE CO
CBOMCTBaMH KOPHEW;

V.5 HaxXoAUTh 3HAUYEHHE CTENEeHW Ha OCHOBE OMpEAENCHUs, UCIIONB3YS MPH HEOOXOJUMOCTH
WHCTPYMEHTANIbHBIE CPEICTBA; IMOJH30BATHCS MPUOTMKEHHON OIEHKON MpH MPaKTHYECKHX
pacueTrax; BBIMIONHATHE NPEOOpa3OBaHUsl BBIPAXKEHHUM, MpHUMEHssT (OpPMYJbl, CBS3aHHBIE CO
CBOMCTBaMH CTCIICHEH;

V.6 onpenensiTb OCHOBHBIE CBOMCTBA UMCIIOBBIX (DYHKIIMH, WIUTIOCTPUPOBATh UX Ha rpadukax;
CTPOUTH TpadUKU N3YUEHHBIX (PYHKIMH, WITIOCTPUPOBATH MO IrpaduKy CBOMCTBA 3JIEMEHTAPHBIX
GbyHKLUH; onpenensaTh cBoiicTBa GyHKIMU MO GopMylie U 1o rpaduKy; UCIOIb30BaTh MOHATHE
(GYHKIMM JIJ1s1 ONIMCAHUS U aHaIn3a 3aBUCUMOCTEN BEIHYNH;

V.7 crpouth rpaduk CTENEHHON (QYHKIHMH, OMNPENeNiaTh CBONCTBA (QYHKIMU MO TpaduKy,
npeoOpa3oBbIBaTh TpadukH, 3a7aBaThb OOpAaTHYIO (QYHKLIHIO aHAJIWTUYECKH U Tpaduyeckw,
pelaTh uppaloHalbHbIe YPABHEHUS M HEPABEHCTBA PA3IMYHBIMU CIIOCOOAMU;



V.8 crpouts rpaduk mokazaTenbHOW (DYHKIIMH, ONMPEAEIATh CBOWCTBA (PYHKIIMU 1O TpaduKy,
npeoOpa3oBbIBaTh rpaduKy, peliaTth MoKa3aTelIbHbIE YpPaBHEHHUS M HEPABEHCTBA Pa3IMYHBIMU
crioco0amu, penaTh CUCTEMbI TOKa3aTeIbHBIX YPAaBHEHHUI U HEPABCHCTB;

V.9 BBUUCIATH JOTapUPMHUECKUE BBIPAKEHUS, TPUMEHATH CBOICTBa JIOrapupMOB K
npeoOpa3oBaHUI0 BBIPAXKCHUN, CTPOUTH TpaduK JIOrapuPMHUUECKOr (YHKIUHU, ONPEHCIITh
cBOMCTBa JorapuMuuecko (QyHKIMU 10 Tpaduky, Mnpeodpa3oBbiBaTh TpadUKH, pemaTh
JOrapu(pMHUUECKUE YPAaBHEHUS U HEPABEHCTBA PA3IMYHBIMU CIIOCO0AMH;

V.10  BBYUCHATH  3HAUEHUSI  TPUTOHOMETPUYECKUX  (QYHKUMH,  IpeoOpa3oBHIBATh
TPUTOHOMETPUYECKUE BBIPAKEHHUS, JIOKA3bIBATh TPUTOHOMETPUUECKHUE TOXKICCTBA;

V.11 pemath TPUrOHOMETPUUECKHUE YpPaBHEHUS U HEPABEHCTBA, CUCTEMBI;

V.12 BpIMUCHATH 3HaueHUE (GYHKIUHU IO 33JaHHOMY 3HAUEHHUIO apryMeHTa MpU Pa3IUYHBIX
crnocobax 3amaHus (YHKIMH, CTPOUTH TpadUKH HU3YYEHHbIX (DYHKIMN, WILIIOCTPUPOBATH IO
rpaduky cBoiicTBa (DYHKIIMIL; BEIMOIHATH MpeoOpa3oBaHus rpadUKoOB; UCIIOJIB30BATh MOHITHE
GyHKUIMM JIJ1s1 OMIMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEJIMYUH;

V.13 3agaBaTh 4MCIOBBIE MOCJIENOBATEILHOCTH, BBIUUCIATH MPEAENBI MOCIEN0BATEIbHOCTEMN,
HaXOJUTh CyMMY O€CKOHEUHO YyOBIBAaIOIIEH TI'e€OMETPUYECKOH MPOrpeccCHH; HaXOAHUTh
IPOM3BOIHBIC JIEMEHTAPHBIX (YHKIINH;

WCIIOJIb30BATh TPOU3BOIHYIO JIUISl M3YUCHHUSI CBOMCTB (DYHKIUU U IMOCTPOCHUS IPauKOB, YMETh
MPUMEHATh TMPOW3BOJHYIO JJIsi TMPOBEACHUS MNPUOIMKCHHBIX BBIYUCICHUHN, HaXOJUTh
npuOIKeHHOe 3HaueHWe (QYHKIUU W e€ TpupamieHue B TOYKE, HAXOJIUTh 3HAUYCHHUE
MPOU3BOJHON TO TpaduKy, ONpeneisaTh CBONCTBA (YHKIMU MO rpaduky €€ TpOU3BOIHOM.
pemiarh 3aJadyd MPUKIATHOTO XapakTepa, B TOM 4YHUCJIE COLUMAIbHO-DKOHOMHYECKHE U
du3nUecKkue, Ha HaX0XKJIEHUE CKOPOCTH M YCKOPEHUS,

V.14 HaxoauTh NPOU3BOAHBIE AJIEMEHTAPHBIX (YHKIMH; HCHOIB30BaTh IPOU3ZBOJHYIO IS
M3YYEHUs CBOMCTB (DYHKUMH W MOCTPOEHMSI TPaQHUKOB; YMEThb MPUMEHSATh IMPOU3BOIHYIO JUIS
MPOBENEHUS NPUOIMKEHHBIX BBIUMCICHUM, HaXOOUTh NPUONIMKEHHOE 3HaueHue (QYHKIUU U e€
IpUpalleHue B TOYKE, HAXOAWUTh 3HAYEHUE MPOM3BOAHOM IO rpaduKy, ONpPENeNiaTh CBONCTBA
¢byHkuuu no rpaduky e€ mpou3BOJHOM, pelIaTh 3aJauu NPUKIAAHOTO XapakTepa, B TOM 4Hcie
COLIMAJIbHO-?KOHOMMYECKUE U (PU3MUECKHE, Ha HaXOXKIEHHE CKOPOCTH U YCKOPEHUS;

V.15 HaxonuTh HEONpeneTeHHBbIH HHTETpajl, BBIYMCIATH OINpPEAEIEHHBIM HHTErpaj, peliarhb
3aJauu ¢ MPUMEHEHHEM UHTerpaia B (PU3MKe U TEOMETPUH;

V.16 onuceiBaTh B3aUMHOE pACIOJOKEHHUE TNPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXJEHHUSI 00 3TOM PACIIOI0KECHHH;

V. 17 BBINONHATH [JEHUCTBHS € BEKTOPAaMH T'€OMETPUYECKH, pPACKIaAbIBaTh BEKTOpP IO
HaIIPaBJICHUSAM, HAXOIUTb YTOJI MEKY BEKTOPaMU, IIPOEKIUIO BEKTOPA HA OCb;

V.18 pemares mnpocrelnive 3agaud B KOOPAMHATAX, BBIYUCIATH CKAJISPHOE IPOU3BENCHUE
BEKTOPOB, U300paxaTh BEKTOPHI B MPSIMOYTOJIBHOM CHCTEME KOOpIUHAT;

V.19 pacno3HaBaTh Ha 4YepTexax W MOJENSAX MPOCTPAHCTBEHHBbIE (HOPMBI; COOTHOCHUTH
TPEXMCPHBIC 00BEKTEI C X OIIMCaHUsIMU, I/I306pa)KeHI/I5[MI/I;



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

peliats IJIaHUMETPUYECKHE U MPOCTEHIINe CTePeOMETPUUYECKHUE 3a/Jayd Ha HaxOXIACHHE
T€OMETPUUECKUX BEIUYUH ([JIMH, YIJIOB, IUIOMIaeH, 00bEMOB);

HCII0JIB30BAaTh IIPU PCIICHHUU CTEPCOMETPHUICCKUX 3aaal IIIaHUMETPUUCCKHUE (baKTBI 1 MCTO/JBI,

V.20 BpMUCIATE U I/1306pa)I(aTB OCHOBHBIC 3JICMEHTBI TCJI BpallCHHA, CTPOUTH HpOCTCﬁHIHG
CCUCHU TCJI BpalllCHHA,

V.21 HaxoauTh MJIOIIAJM MOBEPXHOCTEM MPU3MBbI, MHUPAMU/bI, LWIMHIPA, KOHyCa W 11apa;
HAXOJUTh O0BEMBI MIPHU3MBI, MIUPAMUIBI, IUJIMH]PA, KOHYCA U I1apa;

V.23 BBIYHCHATH B MPOCTEHIINX CIy4asX BEPOATHOCTH COOBITHI Ha OCHOBE MOJACYETA YHCIIA
HCXOJI0B BEPOSITHOCTHBI XapaKTep PAa3IMYHBIX IIPOLIECCOB OKPYKAIOLIETO MHUPA, IPUMEHATH
JUISL aHAJIM3a PEAJIbHBIX YMCIIOBBIX JIaHHBIX, IPEACTABICHHBIX B BUJE JUarpamm, rpadukoB; AJs
aHaiu3a MH(GOpMaIUU CTaTUCTUYECKOTO XapaKTepa;

V.24 pemarb pauuOHaJbHbIC, IOKa3aTeJbHbIC, JOrapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs, CBOAAIIMECS K JIMHEMHBIM M KBAJAPATHBIM, a TAKXKE AHAJIOIMYHBIC HEPABEHCTBA;
UCTIOJIB30BaTh TPapUUECKUl METOJ PEIIeHHUs YpaBHEHHA W HEPaBEHCTB, CUCTEM HEPABEHCTB;
n300paxxaTh Ha KOOPJAMHATHOM IJIOCKOCTU PEIICHUs YpaBHEHUI, HEPABEHCTB U CUCTEM C JBYMS
HEU3BECTHBIMH; COCTABJIATh U pellaTh YPAaBHEHMs U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJI€ MPUKIJIAIHBIX) 3a/1a4ax.

3HATh:
3.1 3HaueHHe MaTEMaTUYECKON HaYKH JUIsl PEIICHUS 3a/1a4, BOSHUKAIOUIUX B TEOPUH U NPAKTUKE,
LIMPOTY U B TO K€ BPEMsI OTPaHMUEHHOCTb PUMEHEHHSI MaTEMaTUYECKUX METOJ0B K aHATIU3Y U
MCCJIEJOBAaHHUIO MPOLIECCOB M SIBJIEHUI B NpUpOAE M OOLIECTBE, UCTOPHUIO PAa3BUTHUS MOHATHS
4yyucia ONpPENENICHUE LENbIX, PALMOHAIBHBIX YUCENI M JEHCTBUTEIBHBIX YUCEN; CTAHIAPTHBIN
BH/I 3aITUCH YHCIIA;

3.2 ompeneneHue aOCOMIOTHOW M OTHOCUTEIbHOM MOTIPEIIHOCTH MPUOIMKEHUS; NPUEMBI
BBIYUCIICHUH ¢ TPUOIMKEHHBIMU TaHHBIMU;

3.3 ompeneneHre KOMIUIEKCHOTO YHMCIIa; MOAYJIb U apryMEHT KOMIUIEKCHOIO YMCJIa; pa3IndyHbIe
(OpMBbI KOMITJIEKCHOTO YHUCIIA;

3.4 OMPCACIICHUEC KOPHSA HaTypaHLHOﬁ CTCIICHU U €T'0 CBOﬁCTBa;

3.5 ompeneneHwe CTENEHM C PALMOHAIBHBIM M JCHCTBUTEIBHBIM IIOKa3aTEleM; CBOMCTBa
CTCIICHEH;

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

3.7 cBoiicTBa U rpadUKu CTENEHHONW (YHKIIUH, onpeeneHre o0paTHOl (GyHKINH, ONpeieeHne
MPPalMOHATIBHBIX YPaBHEHHH, CITIOCOOBI pellieHus] UppallOHAIbHBIX YPaBHEHUN U HEPABEHCTB;

3.8 cBoiicTBa W TrpaduKy IOKa3aTeIbHOW (YHKIMH, CIOCOOBI pELIEHUS IO0Ka3aTelIbHbIX
YPaBHEHUI U HEPABEHCTB;



3.9 onpenenenue norapudmMuyeckoit GyHKINHU, CBOMCTBA TorapupMuIeckoit GyHKINY;

3.10 cuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC IIPOM3BOJBHOIO YIJIa; paJuaHHas Mepa yIia;
BpalaTeIbHOE ABHKEHHE; OCHOBHbIE TPUTOHOMETPUUECKUE TOXKIeCTBa. DOPMyIIbl IPUBEICHMSL.
CuHyc, KOCUHYC M TaHT€HC CyMMBI U Pa3HOCTH JBYX yrjioB. CHHYC U KOCHHYC ABOMHOIO yrIJa.
@Dopmynvl nonogunnoz2o yana. Illpeobpazosanus Ccymmbl MpUSOHOMEMPUYECKUX @QYHKYUll 6
npoussedeHue u npousseoeHus 6 cymmy. Buipadicenue mpuconomempuueckux Qynkyuii uepes
maneenc Noni08uUHHo20 apzymenma. Ilpeobpazoeanus TPOCTEHIINX TPUTOHOMETPHUECKUX
BBIPAKCHMUI;

3.11 onpedenenue apxcunyca, apkKocuHyca, apKmaHeeHca 4Yucida, CrocoObl pelleHus
TPUTOHOMETPUUECKUX YPaBHEHHI U HEPABEHCTB;

3.12 cBoiicTBa ¥ rpad)MKd TPUTOHOMETPUUYECKUX (YHKIIMHA, CBOWCTBA M Tpaduku 0OpaTHBIX
TPUTOHOMETPUYCCKUX (YHKIIHIA,

3.13 ompeneneHue YHUCIOBOM IMOCIICIOBATEILHOCTH, CIIOCOOBI 3a/JIaHUS W CBOWCTBA YUCIIOBOM
NIOCJIEIOBATENbHOCTH, NOHAMUE O npedeile Nocied08amenbHOCMU, CYWecmeosanue npeoena
MOHOMOHHOU O2PAHUYEHHOU NOCIe008amenlbHOCMY, CYMMHPOBAHUE I0OCIIE0BATEILHOCTEH,
0EeCKOHEUHO YOBIBAOIasi FTeOMETPUYECKasi POTPeccus U e€ CyMMa, noHsAmue O HenpepbleHOCMU
@yHKyuu. TpUeMbl BBIYUCIICHUS TIPEJICTIOB MOCIEA0BATEIIbHOCTEN U MTPEACTOB (YHKIIHM .

3.14 ompenencHue NPOU3BOAHON, €€ TEOMETPUUYSCKUUW M (PUIUYCCKUN CMBICT, TpaBWIA U
dopmynbl qudGepeHIpoBaHus, ONpeAeICHIE BTOPO MTPON3BOIHON, MPU3HAKH BO3PACTAHHS U
yObIBaHUSI (DYHKIWH, OINpPENEICHUE TOYEK SKCTPEMYyMa, YCIIOBHS BBITYKJIOCTH BBEPX M BHU3
rpaduka QyHKINH, TOYKH ITeperuda, cCXxemy UCCiIeoBaHus (yHKINU Il IOCTPOSHUS (PYyHKIINH,
QITOPUTM HAXOXK/IEHHS HAMMEHBIIETO M HAWOOJBIIEr0 3HAueHHs QYHKIHUH, YpaBHEHUE
KacaTeJIbHOM.

3.15 Ttabnuiy mepBooOpa3HbIX 3eMeHTapHbIX (yHkiui, Gopmyny Heiorona — JleitOnuiia,
oTpezieNieHue NHTETpalia, CBOMCTBA HHTETpaa;

3.16 OCHOBHbBIE MOHATHS U OIpPENEICHUs CTEPEOMETPUH, MX H300paxkeHHs U OOO3HAYCHMUS;
OIpEEIICHUs NMAPAJUIENbHBIX NPSIMBIX, CKPEIMBAIOIIUXCA NPSIMBIX NEPECEKAIOINXCS MPSIMBIX;
IIPU3HAKN NapajuIeIbHOCTH NPAMBIX, NPU3HAKU TNEPHEHIAUKYISIPHOCTH NPAMBIX, IPU3HAKU
NapauIeIbHOCTA  IUIOCKOCTEH, NIPU3HAKK TEPIEHAMKYIIPHOCTH IUIOCKOCTEW, IpU3HAK
NEPNEHAUKYJISIPHOCTH MPSIMOU U INIOCKOCTH; ONPEEICHUE NEPIIEHANKYIApa , HAKIIOHHOM M €€
IIPOEKIIMU U UX CBOMCTBA; MOHATUE OPTOrOHAJIBHOIO O MAPAJUIENBHOIO IPOEKTUPOBAHMS,

3.17 nousatue BCKTOpa B MPOCTPAHCTBC, MOAYJIb BCKTOpPA, PABCHCTBO BCEKTOPOB, CJIOXKCHUC U
BbIYUTAHUEC BEKTOPOB, YMHOXKXCHUEC BEKTOPA HA YHUCJIO, OIPECACICHUC KOMIIIAHAPHBIX BEKTOPOB,

3.18 mpsMoyrosbHas cHCTeMa KOOPAMHAT B IPOCTPAHCTBE, OIPEIECICHUE CKAIIPHOIO
MIPOU3BENICHUSI BEKTOPOB, YCJIOBHE MEPIEHIUKYISIPHOCTH BEKTOPOB (DOpPMyNbl JJIsl pelieHus
3aJa4 B KOOpJAMHATAaX;

3.19 mousTHE MHOTr'OrpaHHuKa, ONpeACICHUC ITPU3MBI U €€ OCHOBHEBIX QJICMCHTOB, IMHUpPaAMUIBI U
€€ OCHOBHBIX 9JICMCHTOB, yCC‘-IéHHOfI MUupaMuJbl, MPAMOYTOJIbHOTO IMAapaJUICIICIIMIICAA,

3.20 moHsATHE TEN BpalICHUs U UX MOBEPXHOCTEM; ONpEeAEIeHUE IMINHIPA, KOHYCA, YCEYEHHOTO
KOHYCa, I11apa, cepbl, CBOMCTBA MEPEUUCIICHHBIX QUTYD;



3.21 00béM um ero m3MepeHue; MHTEerpaibHas (Gopmyna o0béma. DOpMYIBI 711 BBIYUCICHUS
MOBEPXHOCTEH TEeOMETpUYECKHX Tesl (Ky0a, MpsSMOYrojJbHOIO MapajlieNenunesna, MpPU3MBL,
OUpaMUAbl, [WIMHIpA, KoHyca W chepsl). DOpMynbl A BBIUKCICHUS 00BEMOB
reoMeTpuueckux Ten (Kyba, NPSAMOYrOJBHOTO TapajuleNenuNeia, MPU3MbI, TUPAMUIBI,
WIMHPA, KOHYCa U 11apa);

3.22 OCHOBHBIE TIOHATHS KOMOWHATOPWUKH. 3ajaud Ha TMOACYET 4YHCIIa pa3MEIICHUH,
NEepPEeCTaHOBOK, codeTaHuid. Pemenune 3amau Ha mepebop BapuanToB. Dopmyna OwHOMA
HeroTona. CBoiicTBa OMHOMHHAIBHBIX KO3 dunreHToB. Tpeyronpauk [lackans;

3.23 ompeneneHue COOBITUS, BEPOSATHOCTH COOBITHSA, TEOPEMBI CIOKEHHUS U YMHOKEHUS
BeposiTHOCTe. [loHsTHE O He3aBUCHUMOCTH COObITHHA. [lOHSATHE HMMCKPETHOW CIydaiiHOU
BEJIMYMHBI, 3aKOH €€ pacrpezelieHus. YWCIOBbIE XapaKTEPUCTUKU TUCKPETHOW CIIy4ailHON
BennuuHbL. [loHATHE 0 3aKOHE OOJIBIINX YHUCEIT;

[IpencraBinenue AaHHBIX (TaONUIBI, AMarpaMMmbl U TpaduKH), TeHEpaldbHas COBOKYIIHOCTb,
BbIOOpKa, cpeaHee apudmerndeckoe, MeauaHa. IloHsaTue o 3agadax MareMaTHYECKOU
CTaTUCTHUKH;

3.24 PaBHOCUJIBHOCTh YpaBHEHHUI, HEPaBEHCTB, CHUCTEM. PallMoHajbHbIE, HppallOHAIbHbIE,
[IOKa3aTelbHblE W TPUTOHOMETPUYECKHUE YpaBHEHUS U cucTeMbl. OCHOBHBIE TPUEMBI HX
peuieHus (pa3joXEeHUE Ha MHOXWTENIM, BBEJICHUE HOBBIX HEU3BECTHBIX, IOJICTAaHOBKA,
rpaduIecKuii METO);

3.25PanonanbHble, UppalMOHAIbHbIE, IOKA3aTEIbHbIE U MPUSOHOMEMPUYECKUE HEPABEHCEA.
OcHOBHBIE TIpUEMBI UX pelIeHus. Vcronp30BaHne CBOUCTB U IpauKOB (QYHKIUI MIPH PEIICHUH
YpaBHCHHUU W HEpaBeHCTB. MeToJ HHTEpBaIOB. M300pakeHWe Ha KOOPIWHATHOW IUIOCKOCTH
MHO’KECTBA PELICHUI YpaBHEHUI U HEPABEHCTB C ABYMS [IE€PEMEHHBIMHU.

3.26 PaBHOCHJIBHOCTh HEPAaBEHCTB, cucTeM. OCHOBHBbIE IPUEMBI UX pelIeHUs (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 (QYHKIMNA NMPH pelIeHUuN
HepaBeHCTB. Metoa uHTepBanoB. M300pakeHHe Ha KOOPAMHATHOM IIOCKOCTH MHOXECTBa
pELIEHUI HEPABEHCTB C ABYMs IIEPEMEHHBIMHU.

1.3.3 [Inanupyemblie pe3yabTaThl OCBOCHHUS YI€OHOTO TIpeaMETa!
Oco0oe 3HaueHue yueOHbI npeamet uMeeT npu popmupoanuu u pa3sutun OK u I1K:

OK 01. Bei6upats criocoOsI perieHus 3a1a4 npodeccuoHaaIbHON AesITEIbHOCTH MPUMEHUTEIIBHO
K pa3JIM4HbIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpEACTBA IIOMCKA, aHalIM3a W HUHTEpIpeTaluu
uHpopMaluu ¥ HUH(DOPMALMOHHBIE TEXHOJIOTMU MJI BBIMOJIHEHHS 3a1ad MpodeccuoHaNIbHON
JESATEIIBHOCTH

OK 03. IInanupoBaTh M pealU30BbIBaTh COOCTBEHHOE MPO(GECCHOHATBPHOE U JMYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENBCKYIO JI€ATEIbHOCTh B NMPOQPECCHOHAIBHON cdepe, MCIOIb30BaTh
3HaHUS MO0 (PMHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUIX



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

OK 05. OcyiiecTBisiTh YCTHYIO M MHCbMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJAPCTBEHHOM $I3bIKE
Poccuiickoit deneparuu ¢ yueToMm 0COOEHHOCTEHN COLUATBHOIO U KYJIbTYPHOTO KOHTEKCTa

OK 06. IlposiBnsiTh TpakIaHCKO-TIATPUOTUYECKYIO MMO3UIINIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHWE Ha OCHOBE TPAJUIIMOHHBIX OOIIEYEIOBEYECKUX IIEHHOCTEH, B TOM YHCJIE C Y4ETOM
rapMoHu3anuu MCEKHAIMOHAJIBHBIX W MCKPCIUTUO3HBIX OTHOL[IGHI/Ifl, MNPUMCHATH CTAaHAAPThHI
AHTUKOPPYILHUOHHOTO MOBEICHUS

OK 07. ConeiicTBOBaTh COXpPAaHEHUIO OKPY)KAIOIIEH CpElbl, pecypcocOepekKeHHIO, TPUMEHSITh
3HaHUS 00 W3MEHEHHWH KJIMMaTa, MPHHLIUIB OEpPEeKIMBOrO MPOU3BOJACTBA, SP(PEKTUBHO

HeﬁCTBOBaTb B qpe3BanﬁHHX CUTYyalluAX

1K 2.3 KoHTponnpoBaTh U OLIEHUBATH KAUECTBO BBIIIOJIHSAEMBIX Pa0OT.



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

O6mue!

JIMCHMILIHHAPHbIE?

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTbHOMI

e TeIbHOCTH IPUMEHHUTEILHO
K Pa3IMYHbIM KOHTEKCTaM

FOTOBHOCTb K TpYyIy, OCO3HAaHHUE IEHHOCTH

MacTepCcTBa, TPYIOII00UE;
AKTHBHOM

T'OTOBHOCTb K ACATCIIbHOCTH

TEXHOJIOTHYECKON M COHPIaHBHOI;'I HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUOHUHUPOBATD, IJIAaHUPOBATb H
CaMOCTOSITCIIbHO BBINOJHATH TaKyH0 NCATCIILHOCTD,

UHTEpeC pa3IMYHBIM chepam

K
podecCHOHATEHOM JIeATEIIEHOCTH,
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MM03HABATEIbHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOATCIIBHO Q)OPMYJII/IpOBaTL

aKTyalu3upoBaTh NpobieMy, paccMaTpuBaTh €€

b4l

BCCCTOPOHHE;
YCTaHABJIMBATb CyIJ.ICCTBCHHLIﬁ IMPpU3HAK WJIN

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

000OIICHHS;

OonpeacisAiTb 1EIUW  ACATCIBHOCTH, 3a/1aBaThb
MMapaMETPhl 1 KPUTCPHUU UX JOCTUIKCHUSA

- BBIABJISATD 3aKOHOMCEPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTH KOPPCKTHUBBI B ACATCIILHOCTh, OLICHUBATDH

COOTBCTCTBUEC  PE3YJILTATOB IICJIAM, OLCHUBATH

-BJIaJIETh METOAAMHU JJOKA3aTENIbCTB, AITOPUTMAMU PELICHUS
3agad; yMeHue (GopMyIupoBaTh ONpEAETICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH J10Ka3aTEIbHbIC
[PaCCYXXICHHs B XOJI¢ PELICHMsI 3a/1a4;

- YMETb OIEPUPOBATH MOHATHSMHU: CTEIIEHb YUCIIA, JOorapupm
UKCJIa; YMEHUE BBINOJIHATh BBIYUCIICHUE 3HAYCHUN U
peoOpa3oBaHus BBIPAKEHHUH CO CTENEHAMU U Jorapudmamu,
peoOpa3oBaHus APOOHO-PATMOHAIBHBIX BBIPAKEHHIA;

- YMETb OIIEpUPOBATh MOHATUSAMU: PallMOHAIIBHBIE,
ppalOHANIbHBIE, TOKA3aTeNIbHbIE, CTCIICHHBIE,
iorapu@mMuuecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMEThb ONEPUPOBATH MOHATHAMMU: (YHKIINS, HETIPpEphIBHAS
(yHKLIMS, TPOU3BOIHASL, IEPBOOOPA3HAas, ONpeAeIeHHbIH
MHTETrpal; yMETh HAXOIANUTh IPOU3BOHBIE JIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPaBOYHbIE MaTepUaibl; UCCIEN0BATh B
[IPOCTENIINX CllydasixX QYyHKIMHM HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINN; CTPOUTH
rpad¥Ky MHOTOUWIEHOB C MCIIOJIb30BAaHUEM aIapara
MaTEMaTHYECKOT0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IpU
[pELIEHNN 3a]1a4 Ha ABM)KEHUE; PellaTh MPAKTUKO-
OpPUEHTHUPOBAHHBIE 3a/1a41 HAa HaUOOJIbIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTtel 3 ®rOC COO (B nocneaHel pegakuum ot 12.08.2022) 8 oTrnaronbHol Gopme, popmupyemble
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 AucumnanHapHble (NpeameTHbIe) pe3ynbTaTbl YKa3blBatOTCA B COOTBETCTBMM C MX NOJHbIM nepeyHem 8o ®rOC COO (B nocneaHel peaakumm ot 12.08.2022




[PUCKU TIOCIICACTBHIA e TEIILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKON U]
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH pPa3pelicHUs]
po0em;

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

apryMEHTBI JULS]

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a]aBaTh,
MapaMeTpbl U KPUTEPUU PEIICHHUS,;

AQHAJIM3UPOBATh TMOJYYCHHbIE B XOJE€ pEIICHUS
3alayd Pe3yabTaThl, KPUTUYECKU OIECHUBATh WX

MMPOrHO3UPOBATL HN3MCHCHHC

IOCTOBCPHOCTD, B

HOBBIX YCJIOBUSX;
-- YMCTb IECPCHOCUTHL 3HAHHA B IIO3HABATCIBHYIO U
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMCTb HUHTCTPUPOBATL 3HAHHMA U3  Pa3HBIX]

MpeIMETHBIX 00IacTei;

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

[MO3HABATEIbLHOMN U COLMAIbHOM IPAaKTUKC

- YMETh ONEPUPOBATH MOHATHIAMHU: PallMOHANbHAs (HYHKINS,
rokaszaTenbHast QyHKIHS, CTeTIeHHas (QyHKIIHS,
morapumuueckas GyHKIUs, TPHTOHOMETPHUECKUE (DYHKITHH,
0OpaTHbIE PYHKLIUHU; YMEHHE CTPOUTH TPaPUKH H3yUEHHBIX
(yHKLIMH, UCIIOJIb30BaTh IpaMKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHbIX
[IpEeIMETOB U 33aJa4 U3 PEalbHOM KU3HH; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/Ty BETUUNHAMH,

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, TOJIM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBAPOB M YCIIYT, HAJIOTH, 3aJja4 U3 00JIACTH YIPABICHHS
ITMYHBIMU M CEMEHHBIMM (DMHAHCAMH); COCTABIISITh BEIPA)KEHUS,
YpaBHEHMsI, HEPAaBEHCTBA U X CHCTEMBI I10 YCIOBUIO 3a7a4H,
icclieIoBaTh M0JIyY€HHOE pEellIeHUE U OLIEHUBATh
[PaBIONI0100HOCTh PE3YJIbTATOB;

- YMETb OIEPUPOBATH TOHATHIMH: CpeIHEE apu(hPMETHIECKOE,
MeraHa, HauboJIbIIee ¥ HauMEHbIIee 3HAUSHHSI, pa3Max,
CHepcHs, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH NHPOPMALIUIO, TIPE/ICTABICHHYIO B
TabauIax, Ha AarpamMmax, rpaukax, OTpaskarollyro CBOHCTBa
[peaTbHBIX MPOLIECCOB U SBJICHUN; MPEACTABIATh HHPOPMALIHIO C
[TOMOILIBIO TAOJIHII U IUarpaMM; UCCIIEI0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM TpapHUecKuX METOA0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIyYaiHBIA ONBIT U CIy4aliHOE
COOBITHE, BEPOSITHOCTD CITYYallHOTO COOBITHS; yMEHHE BBIUUCIISATH
BEPOSITHOCTH C UCTIOIB30BaHUEM TPapUIECKUX METOIOB;

[IPUMEHSTH (POPMYJIBI CIIOKEHHSI U YMHOKEHHS BEPOSITHOCTEH,
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KOMOWHATOpHBIE (DAaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMH BEJTMUYMHAMM; YMEHUE IPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YUCET B IPUPOIHBIX U
OOILIECTBEHHBIX SBJICHUSX;

- YMETh OIIEPUPOBATh NOHATHAMH: TOUYKA, IPsSMasi, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YT0OJl, CKPELIMBAIOIINECS IPSMBIC,
MapajieIbHOCTh U MEPIEHINKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH,
YTOJI MEXIY IPSAMBIMHU, YTOJI MEXTy MPSIMOH M TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSTHAE OT TOYKH JI0 TUIOCKOCTH,
[paccTOsTHUE MEXAY MPSMBIMU, PACCTOSIHHE MEXY TUIOCKOCTSMHU;
[YMEHHE UCIIOJIb30BATh IPH PELICHUH 337a4 U3yUeHHbIE (PaKThl U
TEOpPEMBI TNITAHUMETPHH; YMEHUE OLICHUBATh Pa3Mepbl 00BHEKTOB
OKPYKAIOIIEr0 MUPA;

- YMETb ONEpPUPOBATH MOHATHIMU: MHOTOI'PAaHHUK, CEUEHUE
MHOTOTpaHHHKA, Ky0, TapaiesenuIe]], pu3Ma, TupamMuia,
(burypa 1 MoOBepXHOCTh BPAIIEHHsI, IMIINH/IP, KOHYC, Imap, cdepa,
ceueHust PUTYpHI BpalIleHus, ITIOCKOCTh, Kacaromasics chepsl,
[MIAHAPA, KOHYCA, II0MIA b TTOBEPXHOCTH MUPAMUJIBI, IIPU3MBI,
KOHYcCa, HMJIMHPA, MJI0aas chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMubl, IPU3MBL,
LMIMHApA, KOHYCa, 11apa; yMeHHe n300pakaTb MHOTOTPAaHHUKHU U
MMOBEPXHOCTHU BPALICHUS, X CEYCHHS OT PYKH, C TOMOIIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIBHBIE MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH TOHATHIMHU: ABIKEHHE B IPOCTPAHCTBE,
Mo100HBIE (GUTYPHI B IPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHHUE

12




[UI0II1a/Iei MOBEPXHOCTEN M 00bEMOB OJOOHBIX (DUTYp TIpU
pELIeHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JUIMHA, Yo,
[10111a/1b, 00BEM, IUIOIA/Ab IOBEPXHOCTH ), UCIIONb3Ys U3yYCHHbIE
(OopMyJIbI U METOBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPAUHATBI TOYKHU, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIPHOE MPOU3BECHHE, YTOJl MEX/1y BEKTOpaMHu, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C
[MOMOIIIBIO N3YYEHHBIX (POPMYJT KOOPIMHATHI CEPEIHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETbh BBIOUPATh MOAXOAAIINN U3yUEHHBIH METO ISl peLLICHUS
3a]jauu, paclo3HaBaTh MaTeMaTH4ecKue GakThl U
MaTeMaTH4eCKHUe MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IIPUMEPDI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh OIEpUPOBATh MOHATUSMU: ONpEeeNIEHUE, aKCUOMa,
Teopema, CIECTBHE, CBOMCTBO, IPU3HAK, T0KA3aTEIbCTBO,
[paBHOCHIIbHBIE (POPMYITMPOBKH; YMEHHE (OPMYIHPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
[TPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO
MaTeMaTHYeCKONH MHAYKLIUN; TPOBOAUTH JOKA3aTEIIbHbIE
[pacCy/1€HUs IIPU PELICHUH 33/]1a4, OLIEHUBATh JIOTHYECKYIO
[IPaBHJIBHOCTH PacCyKICHHI;

- YMETh OIEPUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOXKECTBO,
oTiepaly HaJl MHOYKECTBAMH; YMEHHUE HCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyisi OMUCaHUs peabHbBIX MPOLIECCOB U
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SIBIICHHI TIPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTHX y4eOHBIX
[IpEIMETOB;

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

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
[epecTaHOBKA, YUCJIO COYETAHUM, YUCIIO NTEPECTAaHOBOK; OMHOM
HproTOHA; yMEHUE NPUMEHATh KOMOMHATOPHBIE (PAKTHI U
[pACCYKJICHUSI IJIs1 PEIICHUs 3a/1aY;

-YMETh ONEPUPOBATH MOHATHAMU: HATYPATbHOE YUCIIO, 11EJI0€
YICIIO0, OCTATOK [0 MOYJIIO, palliOHAILHOE YHUCIIO,
MppalMOHAIEHOE YUCII0, MHOXKECTBA HATYPaJIbHBIX, IENbIX,
[paIlMOHATIbHBIX, IEHCTBUTENBHBIX YHCEN; YMEHUE UCIOIb30BaTh
MpU3HAKU JETUMOCTH, HAUMEHBIIUN OO eNUTeNb 1
HavMEHbIIIee 0011ee KpaTHOEe, AITOPUTM EBKITHIA U pellieHUN
3a1a4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UITMOHHBIMH CUCTEMAaMU
CUVICIICHUS,;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHSATHUSMHU: CTETICHb C IIEJIBIM
[OKa3aTeleM, KOPEHb HAaTypaJIbHOW CTENEHHU, CTENEHD C
[palliOHAIBHBIM I1OKAa3aTEIEM, CTETIEHb C IEUCTBUTEIbHBIM
(BeIlecTBEHHBIM) TTOKa3aTeneM, Jorapudm gucia, CHHYC,
KOCUHYC ¥ TaHT€HC MPOU3BOJILHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMU: TOKJIECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHHI
1 HCPABCHCTB, PaBHOCUJIBHOCTD ypaBHeHI/Ifl, HEPAaBCHCTB U
CUCTEM, pallTHOHAJIBHBIC, NPppallOHAJIBHBIC, ITIOKA3aTCJIIbHBIC,

CTCIICHHBIC, J'IOl"apI/I(bMI/I'-IeCKI/Ie, TPUTOHOMECTPUYCCKUEC
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YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE pPellaTh YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITaPaMETPOM;
[IPUMEHATh YPAaBHEHMsI, HEPABEHCTBA, X CUCTEMBI AJISl PEIIECHUS
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3 Pa3In4yHbIX 00JIacTel HAyKu U
[peaIbHOM JKU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduk QyHKIMH,
oOpaTHast pyHKIHS, KOMIO3HLUS PYHKIUH, THHEHHAs QyHKIHS,
KBaJpaTU4Hasl GYHKIHUS, CTENCHHAsT (YHKIHS C TeITBIM
[oKa3aTesieM, TPUTOHOMETpruiecKne GyHKIUU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
iorapupmuyueckas GyHKLUUU; YMEHUE CTPOUTH TpaduKu
(yHKIUH, BBIIOIHATH IpeoOpa3zoBaHus TpaduKkoB (yHKIIHUI;
[YMEHHUE MCII0JIb30BaTh rpauku GyHKIMN A7 U3yUEeHUs
[IPOIIECCOB M 3aBUCUMOCTEH MPH pellieHUH 3a7au U3 IPYTUx
[y9eOHBIX IPEIMETOB U U3 PEATbHOM KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOIHO OTIEPUPOBATH MOHATHIMHU: YETHOCTh (DYHKITUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMYyM (YHKIIMU, HAnOOJIbIIee U
HauMEHblIIee 3HaYeHUs! PYHKIIUU Ha IPOMEXKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

YMEHHUE UCIIONIb30BaTh CBOMCTBA U rpauku GyHKIMN AT
pelIeHNs ypaBHEHHI, HEpaBEHCTB U 33/1a4 ¢ TapaMeTpamu;
M300pakaTh HA KOOPAMHATHOM TIIOCKOCTH MHOKECTBA PEIICHUN
YpaBHEHH, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH TIOHSATHIMHU:
OCIIeI0BATEIBHOCTD, apu(hMETHUECKAs IPOTPECCHS,
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reoMeTpHUYeCcKasl mporpeccusi, 0eCKOHEYHO yOBIBAIOIIIAS
reOMEeTPHUECKas IPOTPECCHsl; YMEHHE 33/1aBaTh
[10CTIeI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
popmyu;

- YMETh OIEPUPOBATH MOHATUSMU: HENPEPBHIBHOCTh PYHKIINH,
ACUMITOTHI rpaduka QyHKIMH, IEpBasi U BTOpast MPOU3BOIHAS
(hYHKIIUHY, T€OMETPUYECKHUI U (PU3HUECKUN CMBICT MPOU3BOAHOM,
repBOOOpa3Hasi, ONpeesICHHBIN HHTETPall; YMEHHE HAXOAUTh
ACHMIITOTHI rpaduka QYHKIMH, YMEHHUE BBIYHCIISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIINH,
HAXO/JWUTh YpaBHEHHE KacaTeIbHOW K TpaduKy () YHKIHH;
[YMEHHE UCII0JIb30BaTh MPOU3BOIHYIO JIJIS1 CCIEAOBAHUS
(yHKIUH, 7151 HAXOKCHHSI HAUTYYIIIEero PEeIICHUs B
[IPUKJIAHBIX, B TOM YHUCIIE COIUAIBHO-DKOHOMUYECKUX U
(bU3MYEeCKUX 3a/1a4ax, /Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HAXO/UTH IUIONIAIU U 00BEMBI (PUTYP ¢ TOMOIIBIO HHTETPaIa;
[TPUBOANTH PUMEPHI MATEMAaTHIECKOTO MOJICITUPOBAHUS C
[OMOLIBI0 AU PepeHIInaTbHbIX YPABHEHUI;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COTIPSIKEHHBIE KOMIIIEKCHBIE YHCIIa, MOJIYJIb U apTyMEHT
KOMILIEKCHOTO YHcia, (hopMa 3alucu KOMIUIEKCHBIX YHCell
(reoMeTpuyecKas, TPUTOHOMETpUYECKas U ajaredpandeckas);
YMETh MPOU3BOJUTH apu(hMETHUECKUE TEHCTBUS C
KOMIUJIEKCHBIMH YHCIIaMU; TPUBOUTH MPUMEPHI UCTIOTH30BAHUS
KOMILUTIEKCHBIX YHCETT;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHIMH: CPEIHEES
apudMeTHIeCKOoe, MeTnaHa, HanOoIbIllee 1 HANMEHbIIIEE
BHAYCHUs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKIIOHEHHUE IS
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OIMCAaHUs YUCIOBBIX JIaHHBIX; YMEHHUE UCCIIE0BATh
CTaTUCTUYECKUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadM4ecKuX METOJOB U SJIEKTPOHHBIX CPEACTB; rpaduuecKu
icCiieoBaTh COBMECTHBIE HAOIOIEHUS C IIOMOIIBIO JUarpaMmm
[pacCeBaHMS U JJUHEUHOW pEerpeccuu;

- YMETh HaAXOJIUTh BEPOATHOCTH COOBITHI C UCIIOIB30BAHUEM
rpadUuecKuX METOAOB; IPUMEHSTD [Tl pEIIeHUs 3a1a4 (popMyIIbl
CIIOKEHMSI U YMHOXKEHUS BEPOSITHOCTEHN, POPMYJITy ITOITHON
BepoSITHOCTH, (hopmyiry bepryiun, koMmOuHATOpHBIE (HAKTHI U
(hOopMyJIBI; OLIEHUBATH BEPOSITHOCTH PEATIHHBIX COOBITHI; YMEHUE
OIIEpUPOBATh NOHATUAMU: CIydaiiHasi BEIMUMHA, paclpeesieHue
BEPOSATHOCTEH, MaTEMaTHUECKOE OXKUAAHUE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CITYyYalHON BEIMYMHBI, QYHKIIUU
[pacrpesiesieHus U TUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOTO U
HOPMaJIbHOTO paclpeeCHUI; YMEHUE HCIIOIb30BaTh CBONCTBA
M3Y4YEHHBIX paclpeesieHui s peleHus 3a1a4; 3HaKOMCTBO C
MOHATUSIMU: 3aKOH OOJIBIINX YHCEIl, METO/1bI BEIOOPOYHBIX
VCCIIEIOBaHUM; yMEHUE MPUBOAUTH IPUMEPHI MPOSBIICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMM: TOUKA, MpsMasd,
[JI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUHN YToJl,
NIByTpaHHbIN YroJjl, TPEXTPAHHBIN YToJl, IepeceKaroImecs,
[apajyieJIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAJIIENBHOCTD U
[EPIEHIUKYJIIPHOCTD MPSMBIX U IJIOCKOCTEH, YTOJI MEXKIY
[PSIMBIMU, YTOJI MEXKTY MPSAMOU U MJIIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMU; YMEHHE UCIIOIb30BaTh MPU PEIICHUH 3a7a4
3y4EeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHH; YMEHHE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBAThH
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[MOHATHUSMHI: MHOTOTPaHHUK, CEYeHHE MHOTOI'PaHHUKA,
[paBUIBHBII MHOTOTPAHHUK, PU3Ma, TUpaMuaa, Gurypa u
[MOBEPXHOCTb BpalleHUs, IUIMH]IP, KOHYC, IIap, chepa, pa3zBepTka
[TOBEPXHOCTHU, CEYECHUsI KOHYCA U LIWJIMH/IPA, NapaJljiebHble OCH
I OCHOBAHMIO, CEUEHME 11apa, INIOCKOCTh, Kacaroasics cepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE MHOIOI'PaHHHKa,
11300pakaTh MHOTOTPAHHUKH, (PUTYpBI M TIOBEPXHOCTH BpaILCHHUS,
11X CEYEHUs], B TOM YHCJE C TOMOUIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPUIECKHUX PHUTYD,
CaMOCTOSITENTEHO (hOPMYITHPOBATH ONPEACICHUS H3ydaeMbIX
(buryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX W MPU3HAKAX
reoMeTpruecKux (Guryp, 000CHOBBIBATh UM OIIPOBEPIaTh UX;
YMEHHE MPOBOAMUTH KiIacCU(UKALUIO GUTYp 110 pa3IMuHbIM
[IpU3HAKAM, BBIIOJHATH HEOOXOAUMBIE JONOJHUTEIbHbIE
[TOCTPOCHHS;

- YMeTh CBOOOTHO OTIEPUPOBATH MOHATHIMH: TUIOIIAAb (DUTYPEI,
00beM (pUTYpBI, BETMYHHA YTJIa, PACCTOSIHUE OT TOYKH J0
MIOCKOCTH, PACCTOSTHHE MEKIY MPSMBIMHU, PACCTOSTHHE MEXKITY
[I0CKOCTSIMU, IIOIAbL Cepsl, IIOLIalb TOBEPXHOCTH
[UpaMUIbl, IPU3MBI, KOHYCa, HWIMHIPA, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMubl, IPU3MBL,
[MINHApA, KOHYCA, 1I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: ABHKCHHE,
[apajieNbHbIN IepeHoc, CHUMMETPHS Ha MJIOCKOCTH U B
[IPOCTpaHCTBE, TOBOPOT, IPeoOpazoBaHue Mo00us, 10 J00HbIE
(urypsl; yMeHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (GUTYPHI, B
TOM YHMCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE
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MICII0JIH30BAaTh FT€OMETPUUECKUE OTHOIICHUS, HAXOAUTh
FCOMETPUUYECKHUE BEIMYMHBI (IJTMHA, YToJl, IUI0LAb, 00BEM) IpH
[pEIICHUY 3aJ1a4 U3 JPYruX y4eOHBIX MPEIMETOB U U3 peabHOU
PKU3HU;

- YMETh CBOOOJITHO ONIEPUPOBATH MOHATHUSAMU: MPIMOYTOJIbHAS
CHUCTeMa KOOpJIUHAT, BEKTOP, KOOPANHATHI TOUYKU, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHCIIO,
[pa3IoKEHUE BEKTOpa M0 0a3uCy, CKaIsIpHOE TPOU3BEICHUE,
BEKTOPHOE ITPOU3BEICHUE, YTOJI MKy BEKTOPAMH; YMEHHUE
MICII0JIh30BaTh BEKTOPHBIA U KOOPJIMHATHBINA METOT JUISI pEeLICHUS
FCOMETPUUYECKUX 3a/1a4 U 3371a4 JIPYTUX y4eOHBIX IPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpulla 2X2 U 3X3, onpeeIuTelb
MaTpPHUILIbI, TEOMETPUYECKHUI CMBICI OTPEACTUTENS,

- YMETh MOJICIMPOBATh PeallbHbIE CUTYAlIUU Ha SI3bIKE
MaTEeMaTUKH; COCTABJISATh BBIPAKEHUSI, ypaBHEHU S, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJICJIH C MCTIOIH30BaHUEM alllapaTa ainreopsl,
MHTEPIPETUPOBATH MOJTYyUYEHHBIN Pe3yabTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIETTH C TTIOMOIIBI0 T€OMETPUUECKUX MTOHSITHIMA
11 BEIMYUH, PEIIATh CBSI3aHHBIE C HUMH MPAKTUYECKUE 33/1a4u;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[MOJTyYEHHBIN pe3ysIbTaT; peliaTh MPUKIIAIHbIE 3a0a4n
CpelCcTBaMU MaTEMATUYECKOIO aHaJIN3a, B TOM YKCIIEe COI[UANIbHO-
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKkTepa;

- YMEHHE BBIOMPATh MOIXOSIINNA METO/ IJIs1 PEIICHUS 3aa4H;
MOHMMAaHNE 3HAYMMOCTHA MaTEMaTUKHU B U3YUCHUU IPUPOIHBIX U
0OIIIECTBEHHBIX TIPOIIECCOB U SIBJICHU; YMEHUE PACcTiO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKHN B UCKYCCTBE, YMEHHE

19




[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITHUHA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[TOMCKa, aHAJIN3a U
MHTEpIpeTauy HHHOPMAIIUH,
1 TH(pOpMaIMOHHBIE
TEXHOJIOTHH JJIS BBIIIOTHEHUS
3ajad mpodeccroHambHOM
eITEIbHOCTH

B oGnactu HNEHHOCTH HAYYHOI'O ITO3HAHM:

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

CHOCO6CTBYI-OH_ICFO OCO3HAaHHMIO CBOCIrO MECTa B
TOJIMKYJIIBTYPHOM MHPC;

- COBCPHICHCTBOBAHUC SI3LIKOBOM M UYMTATEIbCKOMH
KYJIbTYPBI KaK CpCACTBa B3aHMOHeﬁCTBHH MCKOY]
VIFOAbMHA Y ITIO3HAHUA MHPaA,

- OCO3HaHHC I CHHOCTH HaquOﬁ JACATCIIbHOCTH,

FOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO u
MICCIIEIOBATENBCKYIO €STENbHOCTh MHANBUAYAJIBHO
1 B TpyIIIIE.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHbIMU

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ nHpOpMaLueil:

- BJaJIeTh HaBBIKAMU NOJY4YEeHUs HH(DOpPMALUU U3
MCTOYHUKOB  pPa3HbIX  THIIOB,
OCYIIECTBIISITh MOWCK, aHAIM3, CHCTEMATHU3ALUI0 U
MHTEPIPETAINIO MHPOPMAITUN PA3IUYHBIX BHIOB H
(dhopm mpecTaBIeHNS,

- CO3/1aBaTh TEKCThl B pa3lMYHBIX (opmarax ¢
y4eTOM Ha3HaueHuss MHGQOpManmuu U  LEJIeBOH

ayJIUTOpUHU, BbIOUpas  ONTUMAJIbHYIO  (opMYy

- YMEThb OINEpHUpOBaTh MOHATHUSAMH: palUOHATbHAas (yHKUHS,
byHKIHS, byHKIHS,
morapupmMuyueckass (QyHKLIUSA, TPUTOHOMETPHUYECKUE (DYHKIUH,
oOpaTHbIe (QYHKLIWHU; YMEHHE CTPOUTh TpapuKd H3YYEHHBIX|

TTIOKa3aTCJIbHasA CTCIICHHAas

(yHKINH, WCHOIB30BaTh TpadUKUA MPH U3YYEHHH MPOIECCOB U
3aBUCUMOCTEH, MpH peleHUH 3aJad U3 Jpyrux YyueOHbIX
[IpEeIMETOB M 33734 U3 PEalbHOM JKU3HU; BhIpaKkaTh (HOpMyJIaMu
3aBUCUMOCTH MEKIy BETUYMHAMU;

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

PaBHOCHJIBHOCTb yYPaBHEHUH, HEPABEHCTB U

CUCTCM, pPalMOHAJIBHBIC, UWPPAUOHAJIBHLIC, I1OKAa3aTCIbHBIC,

CTEIICHHBIE, Jorapumuyueckue, TPUTOHOMETPUYECKUE
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI; YMETh PELIAaTh YPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBl C IIOMOILBIO pPa3JIMYHBIX IIPUEMOB;
pelaTb ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIapaMETPOM;
[IPUMEHATH YPAaBHEHMs, HEPABECHCTBA, UX CUCTEMBI [l PELICHUS

MATCMATUUCCKHUX 3alad U 3a4a4 U3 pa3JIMYHbIX oOnacreit HAayYKH U

CaMOCTOﬂTeHBHOIpeaﬂBHOfI KHN3HH,

CBOOOIHO MOHATUSIMH:. JIBHIKCHHE,

YMETh
[apajuleIbHbI  [IEPEHOC,

[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE MM0A00Ms, MOJO00HBIE

OIepupOBaThH
CUMMETpUS Ha IIJIOCKOCTH U B

(uUrypel; yMeTh pacro3HaBaTh PaBHbIE U MOJ00HBIE (DUTYDHI, B
TOM 4HCI€ B IPUPOE, aApXUTEKTYpE; YMETh
MICIIOJIB30BAaTh  T'€OMETPUUECKUE HaXO/IUTH

HCKYCCTBE,
OTHOLICHMS],

MPCACTABJICHUA U BU3YyaJIU3alluu,

TCOMCTPHUYICCKUC BCIIMINHDBI (I[J'II/IHa, yroiJi, miomaib, O6T>GM) npy
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- OLICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTH|

nHpOpMAalUK, €€ COOTBETCTBUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

- HCIIOJIb30BaThb CpPCACTBA I/IH(bOpMaI_[I/IOHHBIX H

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

TpeOOBaHUN IPrOHOMHKH, TEXHUKU OE30MACHOCTH,

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

- BJIAJCTh HAaBBIKAMU PACIIO3HABAHHMS M 3aIIHUTHI
nHpopManuu, HWHGOPMAIIMOHHON
ITUYHOCTH

Oe3omacHOCTH|

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

OK 03 [1nanupoBath u
[peaTn30BbIBATh COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[IpeNPUHIMATENbCKYIO
NesTebHOCTD B
npodeccuoHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUS IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMUS:

-- C()OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
PTUYECKOTO MTOBECHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIHMI0 U TMPUHUMATh
OCO3HaHHBIE PEUIECHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTOMYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTEIISM H
(W) APYTHM Yj€HaM CEMbH, CO3/JIaHHI0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  TMPUHATHS  LEHHOCTEH|
CEMEWHON KW3HU B COOTBETCTBUM C TPATULUSMHU
HaponoB Poccuu;

OBnaneHue

YHUBCPCAJIbHBIMU PErYyIATUBHBIMHA

- yMEThb ONEpUPOBATh HNOHATUSAMU: panroHaNbHbIE,
MppaLlMOHAIIBHEIE, IIOKa3aTeJbHBIE, CTEIICHHBIE,
nmorapu@muueckue,  TPUTOHOMETPUYECKHWE  ypaBHEHUS U

HEpaBEHCTBA, X CUCTEMBI;

yYMETh ONEPHUPOBATh TMOHATHUAMH: MHOTOTPAHHHMK, CCUCHUE
KyO,
(burypa v MoBepXHOCTh BpaIlleHHs, IUIHHIP, KOHYC, map, chepa,

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

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

MUJIMHApPA, KOHYCA, IIoIIaAb IMOBEPXHOCTHU MMHUPAMHUABI, ITPU3MBEIL,

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 CPCIACTB, YMCTH
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IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:

- CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATEIbHYIO
NeSITeNIbHOCTD, BBIABJISATH MPOOJEMbl, CTaBUTh U
(dbopMynupoBaTh 3a/1a4uu
00pa3oBaTeNbHON JIEATENbHOCTH U KU3HEHHBIX|

COOCTBEHHEBIE B

CUTYyaluiX;

CaMOCTOATCIIbHO
C

COCTABJIATh IUIAH pELICHUS
POOIEMBI Y4ETOM HMMCIOLIMXCA  PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHMIO U IPOSBICHUIO
[IMPOKOM SPYIUIMM B pa3HbIX OOJIACTSX 3HaHUM,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa30BaTENbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

MCIIOJIb30BaTh MpHEMBbl pediekcun Uis OLEHKY
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb
[IPUHUMATD PEILIECHUS 110 UX CHUKEHUIO;

B) SMOIIMOHAJIBHBIA MHTEIUIEKT, MPEeANoJIaratonuii
c(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIENH CTPEMIICHUE

OLCHUBAThL PUCKU U CBOCBPCMCHHO,

K JOCTH)KEHUIO 1LEIM M YCHEXY, ONTHUMU3M,
MHUIMaTUBHOCTh, YMEHUE JIEWCTBOBATH, UCXO U3
CBOHX BO3MOJKHOCTEH;

- SDMIATHM, BKJIIOYAIONIEH CIOCOOHOCTH ITOHMMATH

PMOLMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €0

[pacrio3HaBaThb CUMMETPUIO B IIPOCTPAHCTBE; YMETh paclo3HaBaTh
[TpaBUJIbHBIE MHOI'OTPAHHUKY;

- yYMETb ONEpUPOBATH IMOHATUSAMU: NPSIMOYTOJIbHAs CHCTEMA
KOOpPAMHAT, KOOPJIMWHATHI TOYKH, BEKTOP, KOOPJIMWHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHHE, YroJl MEXIy BEKTOpPAMH, CyMMa
BEKTOPOB, IPOM3BEJCHHE BEKTOpAa HA 4YHUCJIO; HAXOOUTh C
[TOMOIIBI0 U3YYEHHBIX (POPMYJ KOOPAUHATHI CEpEANHBI OTPE3Ka,

[pPaCCTOAHNE MCIKAY ABYMS TOUKaAMU
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[P OCYIICCTBJICHUN KOMMYHHWKAIIUH, CIIOCOOHOCTh
K COUYBCTBUIO U COICPCIKNBAHUIO,

- COMaJIbHBIX HaBBIKOB, BKJIFOYAOIMUX
CIT0OCOOHOCTD BBICTpAanNBAaTh OTHOLICHUA C APYTHMUH
JIFOAbMU, 336OTI/ITLC${, MNpOABJIATL  HHTCPEC U

pasperiats KOHGIUKTHI

OK 04 DddexTrnBHO
B3aMMO/ICMICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH]1e

FOTOBHOCTbH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH Ui
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIEI0BATEIhCKOM,
[MPOEKTHON M COIMATIbHOMN JIEATEIIbHOCTH;
OBnazieHue yYHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY|
TEVICTBUSIMMU:

0) COBMECTHasl IeITeIIbHOCTb:

- TMOHMMAaTb M HCIOJIb30BATh IPEUMYILIECTBY
KOMaHIHOW U UHJIMBUyaIbHOU paboThI;

- MPUHUMATHh L€ COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JIEUCTBHUS IO
e JOCTIKEHUIO: COCTaBJIATh IUIaH JICHCTBUM,
[pacrpeenaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3yNbTaThl COBMECTHON paboThI;

- KOOPAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBHAIX

- YMETh OIIEpUPOBATH MTOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIUUCIISTH
BEPOSATHOCTb C  HUCIOJB30BAaHUEM TIpapUUecKHMX METOJOB;
MPUMEHITh (OPMYJIBI CIOKEHHUS U YMHOKEHHUS BEpOSITHOCTEH,
KOMOMHATOpHbIE (akTbl M (HOpMyJabl HpPU pPELICHUH 3ajad;
OLIEHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHbIMM  BEIMYMHAMH; YMEHUE IIPUBOAUTL IIPUMEDPB]
MPOSIBJICHUS 3aKOHAa OOJNBIIMX YUCeNl B MNPUPOAHBIX U
OOIECTBEHHBIX SIBJICHUSIX;

- YMEeThb CBOOOJHO ONEpPUPOBATH MOHATHUSAMU: CTENEHb C LIEJBIM
[OKa3aTeleM, KOPEHb HATypaJIbHOU

CTCIICHHU, CTCIICHb C

[pallMOHATFHBIM ~ [TOKa3aTeJieM, CTENeHb C JICHCTBHTEIBHBIM
(BeIIeCTBEHHBIM) aorapupm
KOCHHYC U TaHI'€HC IPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJIHO ONEpPHpPOBaTh MOHATUSAMH: rpaduk (HyHKIHH,

IIOKa3aTecjieMm, quciia, CHUHYC,

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

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

OCYIIECTBIISATh  TIO3UTHBHOE  CTPATETUYECKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYaIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[IpY aHATN3E PE3yIbTATOB JCITCILHOCTH;

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

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TTO3UIIHH

IPYTroro 4€jioBCKa

KBagpaTU4Has (QyHKUOUS, CTerneHHas (QYHKOUS C  LeJIbIM
[okazaTeneM, TpPUTOHOMETpUYeckue  (QYyHKUIUH, OOpaTHbIC
TPUTOHOMETPHUYECKHUE byHkuuy, nokaszaresbHas u

imorapudmudeckas yHKIIUU; YMETh CTPOUTH TpaduKu (HYHKIIHH,
BBITTOJTHATH TIPe00pa3zoBaHus rpadukoB PyHKITUI;

YMETh UCIOJIB30BaTh TpapuKd QGYHKIUHA I U3yYCHHS
[IPOIIECCOB M 3aBUCHMOCTEH NpU PEIICHHHM 33Jad W3 JPYTruX

YI€OHBIX TMPEIMETOB W W3 pEalbHOW IKU3HH, BBIPAXKATh

(hopMyJIaMy 3aBHCHMOCTH MEXKy BEJTMUINHAMU;

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

- YMETb WHCIOJb30BaTh CBOMCTBa M Tpapuku (QYHKUUH A7

IICPUOANIHOCTD OrpaHNU4YC€HHOCTD

[pEIIEHNS] YpaBHEHWI, HEPABEHCTB M 3a7ad 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¢TEeTHYECKOr0 BOCIIUTAHUS:

- OCTETHMYECKOE OTHOLICHHWE K MUpPY, BKIIOUas]
PCTETUKY ObITa, HAYYHOTO U  TEXHHYECKOTO
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATH Pa3IUYHBIC BUIb]
MCKYCCTBa, TPAJAWIIMK W TBOPYECTBO CBOETO U
IPYTUX  HApOJOB,  OIIYyIIATh
BO3/EHCTBUE UCKYCCTBA;

OMOIMOHAILHOE

- Y6C)K,Z[6HHOCTL B 3HAYMMOCTH [OJ1 JIHUYHOCTHU H

- YMETb OIEpPUPOBATH MOHATHSIMHU: CpelHee apu(pMeTHUECKOE,
HauOoJpIllee W HauMEHblee 3HAueHUs,

CTaHJApTHOE OTKJIOHEHHE YMCJIOBOrO Habopa;
MHTEPIPETUPOBATH UH(pOpMaLHIO,
Ha JuarpamMmax, TIpadukax,
OTPaKAIOIYI0 CBOMCTBA peaJbHBIX MPOLIECCOB U  SIBICHUN;

Me/aHa, pa3max,
ucrepcus,
YMEHHE U3BJICKaTh,

MpEeACTaBICHHYI0 B TabIuIax,

MpEeACTaBIATh MHPOPMAIMIO C TOMOIIBI0 TAOJUIl U JAUArpamM;

MCCIICA0BAaTh CTAaTHUCTUYCCKUEC JaHHBIC, B TOM YHUCIE C

[IpUMEHEHHEM I'paUUECKUX METO/0B U AJIEKTPOHHBIX CPEJNICTB;
- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, IpsMas, ILIOCKOCTD,
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00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPATUIMNA M HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUIAX|
MCKYCCTBAa, CTPEMJICHHME TIPOSIBIATH  KayeCTBa
TBOPUYECKOUN JTUYHOCTH;

OBnazieHue yHUBEPCATIbHBIMA KOMMYHUKATHUBHBIMHY|
e CTBUSIMU

a) oOmeHue:

- OCYILECTBIISATh KOMMYHHUKAIIMd BO BcexX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS,
COILIMAJIbHBIX

KOH()JIMKTHBIX|

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,
PaCIlO3HaBaATb

CI/ITyaI_II/Iﬁ U CMAT4aTh KOH(i)J'II/IKTH;

IMpCAIOCBIIIKH

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

[IPOCTPAHCTBO, ABYTPAaHHBIM YroJl, CKPEUIUBAIOIIMECS IIPSIMBIE,
[1apaJuICIbHOCTh U IEPIECHAUKYIISIPHOCTD IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY MPAMBIMH, YIOJI MEKAY MPSIMOU U IUIOCKOCTBIO, YTOJ]]
MEXIy IUIOCKOCTSAMH, PAcCCTOSHME OT TOYKH [0 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSHUE MEXIY ILUIOCKOCTAMH;
- YMETb UCIOJb30BATh IPU PEIICHUU 3a/1a4 U3y4YeHHBbIe (aKThl U
TeopeMbl IUIAHUMETPUU; YMEHUE OLEHHBAaTh pa3Mepbl 00BEKTOB
OKPY’KAIOILEr0 MUpa

OK 06 ITposiBnsiTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHOHAIBHEIX U
MEXPETUTHO3HBIX OTHOIICHHH,
[IPUMEHSITH CTaHIAPTHI

OCO3HaHHE  OOy4alolIUMHUCS  POCCHMCKON
Pa’KIaHCKOW UIEHTUYHOCTH;

LEJICHAIIPABIICHHOE  PAa3BUTHE  BHYTPECHHEH
[MO3ULIMM  JIMYHOCTH  HAa  OCHOBE  JIYXOBHO-

HPAaBCTBEHHBIX IIEHHOCTEW HaponaoB Pocculickon

(De)lep alnu, HCTOPUUCCKUX n HaITMOHAJIbHO-

KyIbTYPHBIX Tpaauiuii, (GOpMHUPOBAHHUE CHCTEMB]

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MHPOBO33pPEHH,
[MPaBOCO3HAHUSI, JKOJIOTUYECKON KYJbTYPHI,

CITOCOOHOCTH CTaBUTH HOCJIM U CTPOUTH KU3HCHHBIC

- YMETb OIIEPUPOBATH MOHATHIMU: IPSIMOYIOJIbHAsI CUCTEMA
KOOpPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOILBIO N3YYEHHBIX (POPMYIT KOOPUHATHI CEPEMHBI OTPEe3Ka,
[pPACCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMETh BbIOMpATh MOAXOAAIIUN H3y4YEHHBIH METOJT JJIsl peleHus
3a/1a4yM, paclo3HaBaTh MaTeMaTH4eckue (hakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE MPHUBOJIUTH IPUMEPBI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPS/IKA;

-  [OPUHIATHE  TPAJALMOHHBIX
001IIeUeIOBEUEeCKUX TYMaHUCTHYECKUX 5
TIEMOKPATUYECKUX [IEHHOCTEH;

HallMOHAJIbHBIX,

- T'OTOBHOCTb IMPOTHUBOCTOATH naco0JIOrnu

DKCTPEMHU3MA, HallMOHAIN3Ma, KceHo(oouwu,
NIUCKPUMUHAIMM 110 COLIMAJIbHBIM, PEJIIMTHO3HBIM,
[PACOBBIM, HALIMOHAJILHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO AESTEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro O0IIecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHu3alMM U JETCKO-FOHOLIECKUX OpraHu3anusx;
- YMEHHE B3aUMOJEHUCTBOBaTh C COLMAJIBHBIMHY
MHCTUTYTaMU B COOTBETCTBHM C UX (DYHKIHSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHHTapHOM U BOJIOHTEPCKOMH
NEATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- c(hopMHpPOBAHHOCTH POCCHUHCKON TpaskIaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapoJy, 4yBCTBAa OTBETCTBEHHOCTHU niepen Poaunoi,
FOpJIOCTH 33 CBOM Kpai, cBOIO PoauHy, CBOM SA3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

mponIoe n HaCTOsAIICE

- HCHHOCTHOC OTHOMICHUEC K TOCYJapCTBCHHBIM

MAaTEMaTUYECKON HAYKH.

- YMETb OIIEpUPOBATh MOHATUAMM: CIIyYalUHBIN OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTD CIyYailHOrO COOBITHS; YMETh BBIUUCIISATH
BEPOATHOCTb  C rpadu4ecKux
[IPUMEHATh (OPMYJIBI CIIOKEHHS M YMHOXCEHHUS BEpOSTHOCTEH,
KOMOMHATOpHble (akTbl U (HOpMyJbl HpPU pPELICHUH 3ajady;

HCITI0JIB30BaHHUEM METOJO0B,

OLCHUBATL BCPOATHOCTU PCAJIbHBIX CO6LITPII>1; 3HAaKOMCTBO CO

CJIy‘-IZlfIHBIMH BCIIMUYHMHaAMMU, YMCHHUC HPUBOAUTL IMPUMCPLL

IIPOABJICHUA  3aKOHaA OOJBIINX 4YHCENI B INpUPOAHBIX U

OOIIIECTBEHHBIX SIBJICHUIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY]
HacjIeAulo, MaMATHHUKAM, TpagulusM HapoJOB
Poccun, noctmkenusam Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYIE;

- ujieliHas yOexXJIeHHOCTb, TOTOBHOCTb K CIIYKEHUIO
u 3anmre OtedecTBa, OTBETCTBEHHOCTb 3a €r0
Ccyas0y;

OCBOEHHBIE  OOyYalOLIMMHUCA  MEXKIIPEAMETHBIE
MOHATUSI W YHUBEPCAIbHBIC Y4eOHBIE JEHCTBUS

(perysisiTUBHBIE, II03HABATEIIbHBIE,
KOMMYHHKATUBHBIE);
- CHOCOOHOCTh ux HCIIOJIb30BaHUs B

[M03HABATECJILHOM M COUMAJIbHOM  TMPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U
OCYILIECTBIECHUIO yueOHOI JIESTEIbHOCTH,
OpraHu3alMy  y4eOHOr0  COTPYAHHYECTBA  C
MearorndyeCKuMu pabOTHUKAMH M CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHIUBUTyaTbHOU
00pa30BaTeIbHON TPAaeKTOPHUH;

- OBJIaJIeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATEIBCKON, IPOEKTHON U COLMAIIBHOU

eI TEIbHOCTH

OK 07 CopeiicTBOBaTh
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSITH 3HAHUSI 00
M3MEHEHUHU KJIuMarTa,
[IPUHITUIIBI OEPEKITUBOTO

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

- yMeTb IPOTHO3UPOBaTh  HEOJIArompUsTHBIE
DKOJIOTUYECKHE TOCIHEACTBUSA IPEAIPUHUMAEMBIX
e CTBHN, MPEAOTBPAILATh UX;

- pacIIMpUTh OMNBIT AEATEIBLHOCTH SKOJIOIMYECKOH]

- yMEThb OINEepUpOBaThb MNOHATUSIMU: (QYHKIHUS, HENpepbIBHAS
(GyHKIUS, T[POMU3BOJHAs,  IEpBOOOpa3Has,  OMpeesIEHHBIN
MHTErpal; yMeTb HaxXOJUTh IPOU3BOJHBIE AIIEMEHTAPHBIX
(yHKIUH, MCHOJb3Ysl CIpPaBOYHbIE MaTepualbl; HCCIEeN0BaTh B
[pOCTEHIINX CiaydasX (PYHKUMM Ha MOHOTOHHOCTh, HAaXOAWTb
HauOoNbIIMEe M HAMMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH
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[IPOU3BOICTBA, 3P (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsAX

HaIIpaBJICHHOCTH;
- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI ¢
Y4ETOM aHajiu3a WMEIOIUXCS MaTepUabHBIX U
HEMaTepUaabHbIX PECYPCOB;
OCYIIECTBIIATh
[epeHoca CpeICTB

podeccuoHanbHyIO Cpeny;

e CHaHpaBHeHHBII;'I
u

ITOHUCK]

coco0OB  JEUCTBUSL B
- YMETh NMEPEHOCUTh 3HAHUS B IMO3HABATEIIBHYIO U
[MPAKTUUECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- TpejJiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJIEU C

IMO3UIIUHU HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTI/I‘-IeCKOﬁ

BHAYUMOCTH,
- JaBaTb OLCHKY HOBbBIM CUTyallUsIM, BHOCHUTD
KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATH

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAAM

rpaduKd  MHOTOWICHOB  C  KCIIOJIb30BAaHHEM  ammapara
MaTeMaTHYECKOr0 aHalau3a; [PUMEHSATh IPOU3BOJHYIO IIpH
peluieHuy  3aJad Ha  JABW)KCHHME,  pelllaTb  NPAKTHKO-

OPUEHTUPOBAHHbIC 33Jayd Ha HauOOJbIIME M HAMMEHBIINE
3HAYECHUs, HA HAXOXKJCHUE IIyTH, CKOPOCTU M YCKOPEHMUS;

- YMEThb ONEpUPOBaTh IMOHATUSAMU: JBUXKEHHE B IIPOCTPAHCTBE,
0/100HbIe (PUTYPBI B MPOCTPAHCTBE; HMCIIOJIb30BaTh OTHOILICHUE
[UIOIIazeli TMOBEPXHOCTEH M 00BEMOB MOAOOHBIX (uryp npu
pEeLIeHNH 3a]1a4;

- YMCTLH BBIYUCIIATH I'COMETPUUCCKHUEC BCIMYMUHBI (II.HI/IHa, yrouJ,
[I011a/1b, 00BEM, IIIOIIAb TOBEPXHOCTH ), UCIIOJIb3YS U3yUEHHBIE
(bopMyJIBI U METOBI

1K 2.3 KonTponuposarts u
OLICHUBATh KaueCTBO
BBINOJIHSAEMBIX paboT.

- TOYHO ¥ TPAMOTHO BBITIONHATH H3MEpPEHHS,
- 00pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIHIO

- YMCTb BBIITOJHATE paC4€Thl MATCMATHUYCCKUMHU METOAAMU

B pesynbrare ocBOeHUsI MpOrpaMMbl Y4eOHOT0 IpeAMeTa pealn3yeTcss IporpaMMa BOCIIMTAHUs, HAallpaBJIeHHas Ha (POpMUPOBAHHE CIETYIOLINX
JMYHOCTHBIX pe3ynbraToB (JIP):

JIP 2 IlposBisitomMii aKTMBHYIO TPaXKAAHCKYIO TO3MIMIO, JEMOHCTPUPYIOIIMNA MPUBEPKEHHOCTh MPHUHLIMIIAM YECTHOCTH, MOPSATOYHOCTH,
OTKPBITOCTH, SKOHOMHUYECKH aKTUBHBIM M YYAaCTBYIOUIUI B CTYACHYECKOM U TEPPUTOPUAIBLHOM CAMOYIpPABICHUH, B TOM 4YHCIE Ha YCJIOBHUSAX
N0OPOBOJIBUECTBA, MPOJYKTUBHO B3aMMOJEUCTBYIOIIMI M Y4acTBYIOUIMM B J€ATEIHOCTU OOIIECTBEHHBIX OpraHU3aluil (MpPOSBISET TOTOBHOCTh K
pabote Ha Giaro OTeuecTBa, XKeJIaHUE YIaCTBOBATh B OOIIECTBEHHOM U OOIIECTBEHHO-TIOIMTHYESCKO KI3HU CTPAHBI);

JIP 4 _TlposBnstomuii U JOEMOHCTPUPYIOIIMH YyBaK€HHE K JIOASAM TPYZAa, OCO3HAIOUIMM IIEHHOCTh cOOCTBEHHOro Tpyaa. Crpemsmuiics K
(bopMHPOBaHHUIO B CETEBOI Cpejie TMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTo ciesia» (0CO3HAET YTO TAKOE «IIU(PPOBOH Cliea»);
JIP 23 IlonydeHue oOy4yarolIMMHUCS BO3MOXHOCTH CAaMOPACKPBITHS M camMoOpealu3alus JIMYHOCTU (IPOSBISET MHTEpeC K camMoo0pa3oBaTelbHON

,Z[CSITGJ'IBHOCTI/I);

28



JIP 30 OcymecTBisiomuii NOUCK W HUCHOJNb30BaHUE HHPOpManuK, HeoOXoauMoil st 3()(EeKTUBHOTrO BBHINOJHEHUS pPAa3JIMYHBIX 3ajad,
po(eCCHOHATLHOTO U JINYHOCTHOTO pa3BUTHs (BbIpakaeT rOTOBHOCTh paccMaTpUBaTh MPOTUBOPEUHUBYIO UJIH HEMOIHYIO WH(OPMAIIHIO, HE OTKIIOHSS
€e aBTOMaTHYeCKU U He JieJas MOCIIEIIHbBIX 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

MIPaKTUYECKHE 3aHATHS 114

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJEPKAHUE

B T.4..

TEOpeTHYeckoe oOydeHue -

MPaKTUYECKHUE 3aHATUS 32
Ilpomesicymounas ammecmayus - 6 uoe IK3ameHna 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), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, IPUKJIATHOM
U TeM 4yacos KOMIIETeHIIH
MOAYJIb (IIPH HAJIMYHH) "
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pasnen 1. TloBTOopenue 14
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIBI
Tema 1.1 Copep:xanue yueOHOro MaTepuana
Ilenp u 3agaun MaTeMaTUKH | ba3oBble 3HaHMS M YMEHUS M0 MaTeMaTuKe B MPOGECCHOHAIbHOU U B IMOBCEIHEBHOM 2
npu OCBOCHMH | (KOMOMHUPOBAHHOE 3aHSTHUE)
CIICLUATIBHOCTH CamocrosiTesbHas padora Ne 1 1
YueOuuk Anumos III.A. Anrebpa u Hayana MmaTemaTuueckoro ananusa. 10-11 ki OK-01,
m.1, Nel-3 OK-02,
OK-03,
Tema 1.2 Coneprxanne yueOHOT0o MaTepuania OK-04,
Uucna w BbruucieHus. | JleiicTBus Hall MOJOKHUTENBHBIMA U OTPUIATEIBHBIMU YHCIAMH, OOBIKHOBEHHBIMH U 2 OK-05,
Bripaxxenus U | 1eCATUYHBIMU J1po0siMu. JleHcTBHS cO  cTemeHsAIMH, (OPMYNbl COKPALIEHHOTO OK-06,
npeoOpa3oBaHus YMHOEHUS. (KOMOMHUPOBAHHOE 3aHATHUE) OK-07
CamocTosiTe1bHasi padora Ne 2 1 IIK 2.3
Vueouuk Amumos HI.A. AnreGpa u Hayana maremarndeckoro ananusa. 10-11 . m.1.
Ne 4-5
Tema 1.3 Coneprxanne yueOHOTO MaTepuana
[TponienTHeIe BeiuKncneHus | [lpakruyeckoe 3ansaTue Ne 1 2

[TpocThie pOIEHTHI, pa3HbIe CIOCOOBI X BhIYUCICHUS. CII0OXKHBIE MTPOIIEHTHI
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CamocrosiTesbHas padora Ne 3 1
Yueonuk Anumos III.A. AnreOpa u Hadana MaTeMatndeckoro ananuza. 10-11 k1. m.2,
Ne9-10.
Tema 1.4 Copepxxanne yaeOHOTo MaTepuana 2
VYpaBuenus u HepasencTsa | IIpaktuyeckoe 3ansitue Ne 2 Jluneiinble, KBagpaTHbIE, IPOOHO-TMHEWHBIE yPaBHEHUS
Y HEpaBEHCTBA
CamocrosiTesibHas padora Ne 4 1
VYueonuk Amumos II.A. AnreOpa u Hadayia MmaTeMaTndeckoro ananmsa. 10-11 ki, m.2,
Nell1-12.
Tewma 1.5 Coneprxkanue yueOHOro Marepuania 2
Cucrembl  ypaBHeHMid ¥ | ClocOObI peLICHUS CHCTEM JIMHEHHBIX ypaBHeHud. Mertox ['aycca. Cucremsr
HEPABEHCTB HEJTMHEWHBIX ypaBHEeHUH. CUCTEMBbl 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 3374l B Kypce T€OMETPUU Ha IUIOCKOCTH
CamocrositesibHas padora Ne 6 1
Pemenue 3anannii no teme «I'eomeTpus Ha IUIOCKOCTHY
Tema 1.7 Coneprxanne yueOHOT0 MaTepuania 2
BxonHoi1 KOHTpOIIB Konrtposabnasi paGora Ne 1 «Bpiuucienuss u mnpeoOpa3oBaHus. YpaBHEHUS U
HepaBeHCTBA. ['eoMeTpus Ha IIIOCKOCTHY
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 yueOHOTO MaTeprania OK-04,
Crenennas QyHkumsa, ee | [ToHsTHe KOpHS N-Oif CTENEHHW W3 AEHCTBUTENBHOrO ymcia. CBOMCTBA KOpHS n-oi 2 OK-05,
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CBOHMCTBA crenenn. dynkmun y = VX ux cBoiicTBa U rpaduKy. (KOMOMHHPOBAHHOE 3aHATHE )
CamocrositesibHast pabora Ne 8
VYueonuk Amumos II.A. AnreOpa u Hayasia MaTeMaTudeckoro ananuza. 10-11 ki. m.4,
Ne32-34

Tema 2.2 Copepxxanne yaeOHOTo MaTepuana

[IpeobpaszoBanue IIpakTuyeckoe 3ansitue Ne 4 [IpeoObpa3zoBanne UPPaLMOHATIBHBIX BEIPAKEHUH

BBIDAKCHUM C KOPHSIMHU n-

CamocrosiTesibHas padora Ne 9

on eretient VYueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanusa. 10-11 k. n.4,
Ne42-45

Tema 2.3 Copep:xanue yueOHOTo MaTepuana

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

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

JE€NCTBUTEIILHBIM 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 yueOHOT0 MaTepuasa

Pemienne uppanmoHaibHbIX
YpaBHEHUU U HEPABEHCTB

[Ipocreiimme wupparoHanbHbIE YpPaBHEHHS U HEpaBEHCTBAa. (KOMOMHHUPOBAHHOE
3aHATHE)

CamocrosiTesbHas pabora Nell

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

IIpakTHyeckoe 3anaTHe Ne S MeToapl pemieHns nppaluoOHaIbHbBIX YPAaBHEHUM.

CamocrositesibHas padora Ne 12

VYuebuuk Anumos I.A. AnreGpa u Hayana MatemaTtudeckoro aHaiausa. 10-11 ki
Nel56

IIpakTuyeckoe 3ansaTue Ne 6 Pemienne nppanmoHaJIbHBIX YPAaBHEHHUI 1 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 ananusa. 10-11 k1.
.10, Ne163, .10, Ne172-173
Tema 2.5 Copepxxanne yaeOHOTo MaTepuana
Crenenu 51 kopHu. | KonTpoJbHasa padora Ne 2 «Omnpenenenue creneHHoi ¢pyHkuuu. Mcnonb3oBanue ee 2
Crenennast GyHKIUSA CBOWCTB IIPU pELICHUH YPaBHEHUN U HEPABEHCTB
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,
IlokazatenbHass  QyHkuusdA, | CreneHb ¢ HPOM3BOJBHBIM  JEUCTBHTENIBHBIM  IOKazateneM.  OmpezeaeHue 2 OK-04,
€e CBOMCTBA MOKa3aTeIbHON (QYHKIINH, €€ CBOMCTBA U TpaduK (KOMOMHUPOBAHHOE 3aHSTHE) OK-05,
CamocrosiTesbHas padora Ne 15 1 OK-06,
OK-07
VYuebuuk AmumoB IIILA. AnreGpa u Hauana maremaruyeckoro asHammsa. 10-11 xo. 11K 2.3
.10, Ne193-194
3HAKOMCTBO C IPUMEHEHUEM MOKa3aTeNbHON PyHKIIMK (KOMOWHUPOBAHHOE 3aHITHE) 2
CamocrositesbHast padora Ne 16 1
VYuebuuk AmmumoB IIILA. AnreOpa u Hauana maremarudyeckoro asammsa. 10-11 k.
.10, Ne195-196
Tema 3.2 Coneprxanne yueOHOT0o MaTepuania
Pemienne  nokasarenbHbiX | IIpakTHyeckoe 3ansitue Ne 7 PemieHne mokazaTeNbHBIX YpaBHEHHH METOJOM 2
ypaBHEHUH U HEPABEHCTB YpaBHUBAHMS MTOKA3aTeNEH, METOJIOM BBEJICHHUSI HOBOM MTEPEMEHHOM.
CamocrosiTesibHas padora Ne 17 1

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

CamocrosiTesqbHasi padora Ne 18

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

IIpakTuuyeckoe 3ansaTHe Ne 8 @OYHKIMOHATBHO-TPaQUUYECKHIA METOA pPEUICHUs
IIOKa3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB.

CamocrosiTesibHas pabora Ne 19

VYyueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTrueckoro ananusa. 10-11 ki
.14, Ne240-241.

Tema 3.3
Cucrembl  IOKa3aTeJIbHBIX
ypaBHEHU U

Copepxanue yueOHOro MaTepuana

Pemenue cucrem nokasaTelbHbIX ypaBHEHUHN (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrositesibHas padora Ne2(

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

IIpakTnueckoe 3ansaTue Ne 9 Crucrempl oKa3aTelbHBIX YPAaBHEHUN U HEPABEHCTB

CamocrosiTesibHast padora Ne 21

VYyeOnuk Anumon III.A. AnreOpa n Hadana mMareMatudeckoro aHanmusa. 10-11 xi. ,
Ne262.

Tema 3.4
Pemenne 3a71ad.
[TokazarenbHast QyHKINS

Coneprxanne yueOHOT0o MaTepuania

Kontposabnasi pabora Ne 3 PemieHue moKazaTenbHBIX YPaBHEHMM 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 Copepxxanne yaeOHOT0 MaTepuana

Jlorapupm yucna. | Jlorapupm  umcma. JlecATHYHBI W HATypadbHBI  JorapudMbl, YHCIO €
Hecarnunbiit U | (KOMOMHHUPOBAHHOE 3aHATHC)

HATypaJIbHBII  JIorapuMsl,
YHCIIO €

CamocrositeibHas 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 MaTepuania

IIpakTuyeckoe 3ansaTue Ne 10 CpoiictBa norapudmoB.

CamocrositesibHas padora Ne 24

YueOuuk Anumos III.A. Anrebpa u Hayana MmatemaTuueckoro aHanusa. 10-11 ki
.16, No290-294.

IIpakTnueckoe 3ansaTue Ne 11 [IpeoOpazoBanue norapuMuUUECKUX BBIPAKESHUN

CamocrosiTesibHas pabora Ne 25

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

Onepanus gorapupmMupoBanus. (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrositesibHas padora Ne 26

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

Tema 4.3
Jlorapudpmuueckas
byHKIMS, ee CBOMcTBa

Conepxkanue ya4eOHOro MaTepraia

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

CamocrositesibHas padora Ne 27

VYyeOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananusa. 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

[Tonsitre norapupMHIECKOTO YpaBHEHUS. Onepanus MOTCHIIUPOBAHHUS.
(KOMOMHUPOBAHHOE 3aHSITHUE)

CamocrosiTesibHas pabora Ne 28

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

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

CamocrosiTesibHas padora Ne: 29

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

Jlorapudmuueckre HepaBeHCTBA (KOMOMHUPOBAHHOE 3aHSATHEC)

CamocrosiTesibHas pabora Ne 30

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

Tema 4.5 Coneprxanue yueOHOro MaTepuasa
Cucremsl ANTOpUTM peLIeHHUs] CUCTEMbI JIOTapu(MHUUYECKUX YpaBHEHHH. (KOMOMHMpPOBaHHOE
J0rapupMHUECKUX 3aHATHE)
ypaBHEHUH CamocrosiTebHast pagora Ne 31
VYuebuuk Anumos HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 k.,
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, €€ MaTEMaTHYECKHUE CBOICTBA

CamocrosiTesbHasi padora Ne 32 1

yueOnnk Anumos III.A. AnreOpa u Hauana matematudeckoro anaiausa. 10-11 k. m.20,

Ne354-357.
Tema 4.7 Copepxanne yaeOHOT0 MaTepuana
Pemenue 3ana4. | KourpoabsHas padora Ne 4Jlorapudmuueckas pyHkius. Pemenue morapuMudeckux 2
Jlorapudmel. YpaBHEHUI U HEPABEHCTB
Jlorapudmuueckas CamocrositeibHas padora Ne 33 1
byHKIHISA

YueOnuk 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 Copepxanue yueOHOro MaTepuana OK-05,
Tpuronomerpuyeckue Paguannas mepa yria. IToBopoT TOUukH BOKPYT Hauana KOOpAUHAT. (KOMOMHUPOBAHHOE 2 OK-06,
(GYHKIUU  TPOU3BOJIBHOTO | 3aHATHE ) OK-07
yria, ducna. PanumamHas u | CamocTosiTeqbHasi pabota Ne34 1 IIK 2.3
rpajgycHas Mepa yria

VYuebuuk Anumos II.A. AnreGpa u Hayana Matemarudeckoro aHaiausa. 10-11 ki, m.

21-22 Ne411,412, 423.

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

TaHIeHCa U KOTAHTEHCA 10 YETBEPTAM. (KOMOMHUPOBAHHOE 3aHSITHUE)

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 MaTepuasa
OcHoBHbIE IIpakTnueckoe 3anaTue Ne 14 Tpuronomerpuueckue Toxkaecrsa. CHHyC, KOCHHYC, 2

38



TPUTOHOMETPUYECKHUE
TOK/IECTBA.
DopMyIIbI IPUBEACHUS

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

CamocrositeqbHasi 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 puBeIeHNsT (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTesbHas padora Ne 37

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

Tema 5.3

CuHyCc, KOCHHYC, TaHI€HC
CyMMBl M pa3HOCTH [JBYyX
YIJIOB

CuHYC ¥ KOCUHYC JJBOMHOIO
yria. DopMyuIbl
MOJIOBUHHOTO yTijia

Copep:xanue yueOHOTo MaTepuana

@opmynsl cnoxenuss. CHHYC M KOCHHYC IBOMHOro yryia. @opmyisl IOJIOBHHHOIO
yriaa. BelpaxkeHue TpUTOHOMETPUYECKUX (YHKIMHA Yepe3 TaHTEeHC IO0JOBUHHOTO
aprymeHra. (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrositesibHas padora Ne 38

YueOuuk Anumos III.A. Anrebpa n Hauana MmatemaTuueckoro aHanusa. 10-11 k., m.

[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKMX (YHKIUI B TPOU3BEACHUE U
MIPOU3BEACHUS B CyMMY. (KOMOMHUPOBAHHOE 3aHATHE)

CamocrositesibHas padora Ne 39

VYuebuuk Anumos II.A. AnreGpa u Hayana Matematudeckoro aHaiausa. 10-11 ki, m.

[TpeobpazoBanus IIPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKECHUM
(xOMOMHHPOBAHHOE 3aHATHE)

CamocrosiTesibHas padora Ne 40

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

Tema 5.4
@yHKIIMHA, WX CBOWCTBA.
CrniocoOsI 3a1anus QyHKIUN

Conepxkanue yaeOHOro MaTepraia

IIpakTnueckoe 3ansitue Ne 15 OOnacth omnpeneiaeHHs] U MHOXKECTBO 3HAUYECHUMN
¢dbyakumii. YETHOCTH, HEYETHOCTH, MEPUOAMYHOCTH (yHKIUH. CrocoObl 3amaHus

byHKIHIT

CamocrosiTesibHas pabora Ne4l
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Pemrenue 3agad mo treMe.
NuauBuayaabHoe 3a1aHueE:

Co3nanue npeseHranuu Ha Temy: «lIpeoOpa3oBanue rpadukoB»

Tema 5.5
Tpuronomerpuueckue
¢yHKIMU, WX CBOICTBa M

Conepkanue y4eOHOro MaTepHuaia

OOnacte ompeneneHus U MHOXXECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (DYHKIUH.
YETHOCTH, HEYETHOCTH, EPUOAUYHOCTh TPUTOHOMETpUUYECKUX GyHKIMi. CBoiicTBa U

rpaguku rpadgukn GyHKIMHA y = €OS X, y = sin X, y = tg X, y = ctg X. (KOMOMHHUPOBAHHOE
3aHATHE)
CamocrosiTesibHas padora Ne 42
YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro aHanusa. 10-11 ki, m.
38-41, Ne 712-715
Tema 5.6 Coneprxkanne yueOHOro Marepuasia
IIpeobpazoBanue rpaduxoB | [Ipakruyeckoe 3amsitue Ne 16 Cxxarue wu  pacTsbkeHne — rpaduKoB
TPUTOHOMETPUYECKUX TpuroHomerpuueckux ¢(pynkuuii. IIpeoOpa3zoBanue rpa)ukoB TPUTOHOMETPHUUECKHUX
byHKIII byHKIUH
CamocrosiTesibHas padora Ne 43
Yuebnuk AnumoB II.A. Anrebpa n Hayaiia MateMatuueckoro ananuza. 10-11 kmi.,42,
Ne 736-738
Tema 5.7 IIpodeccnonabHO-OPHEHTHPOBAHHOE COAePKAHUE (COAep:KaHMe MPHKJIAAHOIO
Onucanue MOYJIs1)
IIPOU3BOCTBEHHBIX IIpakTnueckoe 3ansitue Ne 17 Hcnonb3oBaHHME 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/II‘OHOMCTpI/ISI B
KHU3HHU YCIIOBECKa»

Tema 5.8 OOGparHbie

Coneprxanne yueOHOTO MaTepuana
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TPUTOHOMETPUUECKHE OOpatuble  TpuroHomerpuueckue  ¢yHkuud. HMx  cBodicTBa W TpaduKu
byHKIIIN (KOMOMHUPOBAHHOE 3aHSTHE)
CamocrosiTesqibHasi padora Ne 45
VYuebonuk Anumos III.A. AnreOpa 1 Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
m.43Ne 753-755.
Tema 5.9 | Conepkanue yueOHOTO MaTepuasa
Tpuronomerpuyeckue [Mpocreiiiiirie TPUTOHOMETPUYIECKUE YPAaBHEHHU: COS X =a, SinX =a. tgx =a, ctgX =

YpaBHCHHUA U HEPpAaBECHCTBA

a (KOMOMHHPOBAHHOE 3aHITHE)

CamocrositesibHas padora Ne 46

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

Ne 573,591,610.

IIpakTnyeckoe 3ansitue Ne 18 PemeHue TpPUrOHOMETPUYECKHX YpaBHEHUUN
CBOJAIIUXCS K KBAJPAaTHBIM U PEllIaeMble PA3JI0KEHUEM Ha MHOKHUTEIN

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

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 MatemaTuueckoro aHanusa. 10-11 ki, m.
36,Ne 626-627.

HpOCTCﬁHIHC TPUTOHOMCTPHUYCCKUC HCPABCHCTBA (KOM6I/IHI/IpOBaHHOC BaHﬂTI/IC)

CamocrositesibHas padora Ne 49

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aanusa. 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/IMeHeHI/Ie
TPUTOHOMCTPUHN HA KCIC3HOAOPOIKHOM TPAHCIIOPTE»

Tewma 5.10 Copepxxanne yaeOHOTo MaTepuana

Cucrembl

TPUTOHOMETPUUYECKHIX CucreMpl MpPOCTEUIINX TPUTOHOMETPUUECKUX ypaBHEHUH (KOMOMHHPOBAHHOE 2

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

Tema 5.11 Coneprxkanue yueOHOro MaTepuania

Pemenne 3agau. OcHoBbl | KonTpoabHasi padora Ne 5 IIpeoOpasoBaHue TPHUTOHOMETPHUECKUX BBIPAKCHHIA. 2

TPUTOHOMETPHH. Pemenune TpUroHOMETPHUYECKMX 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. CoNpsbKEHHBIE KOMIUIEKCHBIC YHCIA, MOAYJIb U 2 OK-04,
apryMEeHT KOMIUIEKCHOTO yrcia. DOpMBI 3aIicH KOMIUIEKCHOTO YHUCIIa OK-05,
(anmreOpanueckas, TpPUTOHOMETpHYECKas, IOKa3zareibHas). (KOMOMHHPOBAHHOE OK-06,
3aHSTHE) OK-07
CamocrosTeanbnas pagora Ne 52 1 IIK 2.3

Pemenue 3amay o teme.

NuauBuayanabHoe 3aaaHue: cooOuieHne Ha TeMy « Mctopust BOSHUKHOBEHHE
KOMIUTEKCHBIX YHCEID»
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IIpakTnyeckoe 3ansaTHe Ne 19 JlelicTBUS ¢ KOMIUIEKCHBIMU YHCIIaMHU 2
CamocrosiTesbHasi padora Ne 53 1
Pewmenune 3anau o reme.
Tema 6.2 Copepxanne yaeOHOT0 MaTepuana
IIpumenenne xomimnekcHbIX | [IpakTuueckoe 3aHsaTHe Ne 20 BrInojgHEHHE pacyeToB C MOMOIIBIO KOMITICKCHBIX 2
qucen qucen.
CamocrositesibHas pabora Ne 54 1
Pemienue 3aau o teme.
ITpumepbl UCIIOIB30BaHUS KOMIUIEKCHBIX Yicel (KOMOMHHPOBAHHOE 3aHSATHUE) 2
CamocrositesibHas padora Ne 55 1
Pemienue 3aiau o teme.
Tema 6.3 Pemenue 3anau. | Conepikanue yueOHOro mMaTepuaia
KommnekcHele uncna Konrposabnasi padora Ne 6 JlelicTBus ¢ KOMIUIEKCHBIMM YHCIaMH B Pa3jIM4YHbIX 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 MaTepuasa OK-03,
IMpenen OrmpesenieHne YUCIOBOM TMOCTEAOBATEIBHOCTH W CrocoObl ee 3amanus. CBoiicTBa 2 OK-04,
MOCJIeI0BATEILHOCTH, YUCJIOBBIX TOceoBaTeibHOCTeH. OrnpeaeneHne TpejeNa MOCiIeI0BaTEeIbHOCTH. OK-05,
npenen ¢ynknuu. Ilonsrtne | Beraucnenue npenenos nocienosatenbHocteil. [Ipenen GpyHkuun Ha GECKOHEYHOCTH. OK-06,
IIPOU3BOJHOM. [Ipenen pynkuuu B Touke. (KOMOMHUPOBAHHOE 3aHSITHE) OK-07
CamocrosTeanbnas pagora Ne 57 1 IIK 2.3
Pewrenune 3anau o reme.
3amaun, MNPUBOJAIIME K TMOHATHIO NPou3BOAHOW. OrmpeneneHne MpPOU3BOIHOM. 2
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AJNTOpUTM OTHICKaHHSI IPOU3BOIHON (KOMOMHUPOBAHHOE 3aHSITHE)

CamocrosiTesibHasi padora Ne 58
Pemenue 3agau no reme.

NuauBuayasbHOe 3a/1aHUE: TTOATOTOBUTE CoOOIIeHHe o TeMe: «Hucna duboHaudmy

Tema 7.2
@opmynel u  mpaBmiIa
Qg epeHMpoBaHus

Copepxanue yueOHOro MaTepuania

IMpousBoaHas creneHHOW PyHKITUU.(KOMOMHUPOBAHHOE 3aHATHUE)

CamocrosiTesqbHasi padora Ne 59

YueOnuk Anumos III.A. Anrebpa u Hauana MatemaTuueckoro aHanusa. 10-11 k.,
m.44-45, Ne 783,793-796.

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

CamocrosiTesibHas paGora Ne 60

YyueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro asanusa. 10-11 ki.,
m.46, Ne 807-809.

IIpakTnuyeckoe 3ansitue Ne 22 Ilpasuia nuddepenurpoBanus

CamocrosiTesibHast padora Ne 61

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

Tema 7.3
[IponsBogHass  CIIOXKHOU

byHKIIUH

Coneprxanne yueOHOT0o MaTepuania

[Ipown3BoHas ClI0XKHON QYHKIMH (KOMOMHHUPOBAHHOE 3aHATHE)

CamocrositesibHas padora Ne 62

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

Haxoxxaenne npon3BoIHON CIIOKHON (YHKIMU (KOMOMHHUPOBAHHOE 3aHSTHE)

CamocrosiTeibHas 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 ananusza. 10-11 ki,
.47, Ne 837-841.

Tema 7.4 Coneprxkanne y4eOHOT0 MaTepuasia
[Tonsite o HenpepblBHOCTH | [ToHsATHEe HenpepbiBHOW (yHKIMU. CBolicTBa HenpepbhlBHONH (GyHKIHMH. CBSI3b MEKIY
GbyHKIHH. Merton | HenpepbIBHOCTBIO U AU depeHInpyeMOCThI0 (PYHKIIMU B TOYKE. AJTOPUTM PEIICHHS
WHTEPBAaJIOB HEPAaBEHCTB METOJ/IOM UHTEPBAIOB (KOMOMHUPOBAHHOE 3aHSATHUE)
CamocrositesibHas padora Ne 65
Pemenue 3anay no teme.
Tema 7.5 Coneprxkanue yueOHOro Matepuania
I'eomerpuueckuit u | [eomeTpuueckuii CMBICT TPOU3BOJHOW (DyHKIMH — YIVIOBOW KO3 PUIHCHT
buznuecKuit CMBICI | KacaTeJIbHOH K TpaduKy (QYHKIMH B TOUKE. (KOMOMHHPOBAHHOE 3aHSATHUE)
IPOM3BOTHON CamocrosiTesibHas pabGora Ne 66
yueOHuK Anumos LII.A. Anrebpa u Hayasa MaTemaTuueckoro ananuza. 10-11 k.,
m.48,Ne 859-860.
IIpakTnueckoe 3ansitue Ne 24 VpaBHeHue KacaTelbHOW K rpaduky QyHKIHH.
AJTOpPUTM COCTaBIEHUS YpaBHEHHS KacaTelbHOH K rpaduky QyHkunn y=f(x)
CamocrositesibHas padora Ne 67
yueOHuK Anumos LII.A. Anrebpa u Hayasa MaTemaTuueckoro ananuza. 10-11 k.,
m.48,Ne 0861.
Tema 7.6 Coneprxanne yueOHOTO MaTepuana
Du3nyecKuit cMmeic | IlpakTuyeckoe 3ansitue Ne 25 Ouznueckuii (MEXaHUUYECKH) CMBICI MIPOU3BOTHON
IPOM3BOTHON B | CamocrosiTeJibHas paGora Ne 68
PO eCCHOHATBHBIX

Pemenue 3amay o teme.
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3amadyax

Tema 7.7
MOHOTOHHOCTh  (DYHKITHH.
Touku 3kcTpemMyma

Conepxkanue y4eOHOro MaTepHuaia

Bospacranne wu yObiBaHWE (YHKIIUH, COOTBETCTBHE BO3paCTaHUs W YOBIBaHUS
(yHKIMH 3HAKY TPOU3BOAHON. (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrosiTesbHas padora Ne 69

VYuebuuk AnumoB 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 MmatemaTuueckoro ananusa. 10-11 k.,
.50, Ne 912-913.

IlonsTe DpPOM3BOAHOM  BBICHIETO IMOPSAJAKA, COOTBETCTBHME 3HAaKa BTOpPOH
MIPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIIMU HA OTpe3ke. (KOMOMHHPOBAHHOE
3aHATHE)

CamocrosiTesbHast padora Ne 71

Pemenue 3amay mo teme.

Tema 7.8
UccnenoBanue QyHkuuii u
HOCTPOEHHE TpapUKOB

Coneprxanne yueOHOT0o MaTepuania

Anroput™m wuccnenoBaHus (GYHKIMM M TOCTPOCHHsS €€ Trpaduka 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 lccnenmoBanue (YyHKIMM Ha MOHOTOHHOCTh U
MTOCTPOEHUE TPaPUKOB.

CamocrositesibHas padora Ne 73

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

Tema 7.9 HaubGonbuiee u

Copep:xanue yueOHOro MaTepuana

HauMEHbIIIEe 3HaueHus | [Ipakrudeckoe 3ansaTue Ne 27 HaxoxxneHne HanOOIbIIET0 ¥ HAMMEHBIIIETO 3HAUCHUH 2
byHKIUA byHKIMHA
CamocrosiTesqbHasi padbora Ne 74 1
VYueonuk Anumos III.A. AnreOpa u Hadanma MmaTeMaTudeckoro ananusa. 10-11 xi.,
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 pesynprara | [lpakruyeckoe 3ansitne Ne 28  [IpuMeHeHHEe NIPOM3BOJHOM NPU PELICHUH 2
C IOMOIIBIO IIPOU3BOAHOM B | IPUKJIAJHBIX 33124
MPaKTUYECKUX 3a/1adax CamocrositesbHas padora Ne 75 1
VYuebuuk Anumos HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 ki,
m.52,Ne 973-976.
Tema 7.11 Coneprxanue yueOHOro MaTepuaa
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 yaueOHOT0 MaTepuana

Pemenne 3agay Ha cBA3b HEPBOOOpa3sHOM U ee
byHKIHH.

ITonstue HHTCTPUPOBAHUA.

IIPOU3BOJHOM, BBIYUCIICHUE I1epBOOOpa3HOI JUTS JTAHHOH

(KOMOMHUPOBAHHOE 3aHSTHUE)

CamocrosiTesbHas padora Ne 77

VYuebuuk Anumos HI.A. AnreGpa u Hayana maremarudeckoro 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 yueOHOro MaTepuana

IpakTuyeckoe 3anaTue Ne 29 HeonpeneneHHbiii THTETpal

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  MHTErpal.
®opmyna  Heroroma  —
JleiiOHuma. IImomane
KPUBOJMHEHHOMN TpaIenny.

Copep:xanue yueOHOTO MaTepuana

[lonatne ompenenéHHOro  MHTErpana.
(KOMOMHHMPOBAaHHOE 3aHSTHE)

®opmyna Helorona—  JleitbHuna

CamocrosiTesibHas padora Ne 80

VYuebuuk Amumon III.LA. Anrebpa u Hayanma maremaTuueckoro anamuza. 10-11 ki,
n56,Ne 1000.

3anayy, NPUBOAAIIME K IOHATHUIO ONPEIEICHHOIO HHTErpajla — O BBIUUCICHUH
IJIOU[ad KPUBOJMHEHHON Tpamenuu, o MepeMeIleHUH TOYKU. (KOMOMHMPOBAHHOE
3aHATHE)

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

VYueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTuueckoro ananusa. 10-11 xi.,
.57, Ne 1004-1010.

IIpakTnyeckoe 3ansaTue Ne 30 ['eoMeTpruecKkuii CMBICI OIIPEIEIEHHOIO HHTETpaJla

CamocrosiTesbHasi padora Ne 82

Yuebonuk Anumos III.A. Anrebpa u Havana MaTeMaTudeckoro ananuza. 10-11 k.,
n58, Ne 1014.

NupuBuayajibHoe 3aaHue: NMPUTrOTOBUTH coolmenne 1o teme «M.Hpioton. Ero
POJIb B Pa3BUTHUH MATEMaTUYECKOTO aHAIN3a

Ou3nYecKuil CMBICI OMPEEIEHHOT0 HHTErpaja. (KOMOMHHUPOBAHHOE 3aHATHUE)

CamocrosiTesibHas padora Ne 83

Perenue 3agay o teme

Tewma 8.4
OrnpeneneHHbIE UHTErpal B
KU3HU

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

IIpakTnuyeckoe 3ansitue Ne 31 ['eomeTpuyecKkuii CMbICT OINPEIEIIEHHOIO MHTErpaa.
®opmyna HeroToHa - Jleitbauma.

CamocrositesibHas padora Ne 84

Pemenue 3amad mo teme

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 M0 TeMe « ['eomeTpuyeckuit
CMBICJ OIIPEIETIEHHOT0 UHTETpasiay

Tema 8.5
WuTerpanbHOe NCUUCTCHHE

Copepxanue yueOHOT0 MaTepuana

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

VYueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTuueckoro ananusa. 10-11 xi.,

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 crepeomerpun. OCHOBHBIE TOHATUA (TOYKa, MpsiMasi, IUIOCKOCTb, 2 OK-05,
CTEepEeOMETPHH. MIPOCTPAHCTBO). OcHOBHBIE ~~ aKCHOMBI  CTE€PEOMETPHH. Iepecexkaromuecs, OK-06,
Pacnionoxenue mnpsAMBIX H | mapaieNbHBIC U CKpeluBaromuecs npsimpie. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI. OK-07
IIJIOCKOCTEN (KxOMOMHHPOBAHHOE 3aHATHE) IIK 2.3

CamocrositesibHas padora Ne 87 1

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

NuauBuayanbHoe 3ajJaHMe: CO3JaHUE TPE3EHTAllMd 10 TeMe «AKCHOMBI

CTEPEOMETPHUI»
Tema 9.2 Coneprxanue yueOHOro MaTepuasa
[TapanmnensHocts  npamelX, | [lapannensHele mpsmas u  1wiockocTb. Ompenenenue. Ilpusnak. CaoiictBa (C 2
OpsMOM M IUIOCKOCTH, | AoKa3zarenbcTBoM). IlapamnensHbie miiockoctH. Onpenenenue. [Tpusnak. CpoiicTtBa (¢
IIJIOCKOCTEMN JI0Ka3aTeJIbCTBOM). (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrosiTeibHasi padora Ne 88 1

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

[Tapannenenunen u €ro 3JIEMEHTHI. IToctpoenne ceuenuit. Pemienune 3amad. 2

(KOMOMHHPOBAHHOE 3aHSTHE)

CamocrosiTesibHasi padora Ne 89 1

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

Terpasap u ero 3neMeHTbI(KOMOMHUPOBAHHOE 3aHSITHE) 2

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

Tema 9.3
[IepnieHIUKYIAPHOCTH
IPSIMBIX, IPSIMON U
IUIOCKOCTH, IIJIOCKOCTEN

Conepxkanue y4eOHOro MaTepHraia

[lepnennukynspusie mnpsmble. [lapannenbHble MpsMble, MEPHEHIUKYISIPHBIE K
IJIOCKOCTH. [Tpuznak MePIEeHIUKYIIPHOCTU npsIMOi u IJIOCKOCTH.
[lepnienukynspHbie MI0ckocTu. [Ipu3Hak nepneHAuKyIIPHOCTH ITOCKOCTEH.
Paccrosinus B npoctpaHcTBe (KOMOMHUPOBAHHOE 3aHATHE)

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

Tema 9.4 Copep:xanue yueOHOTo MaTepuana
Teopema 0 Tpex
P p [lepnienukynap v HakiIOHHas. Teopema O TpeX MEPHEHAMKYISpax. 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 IlepneHAUMKYISPHOCTH HPSIMOM U IJIOCKOCTH,

CKpCIIMBAIOIIHUECS IPSAMBIC

MapaieIbHOCTh JIBYX MPSAMBIX, MEPIECH IUKYJISIPHBIX IUTOCKOCTH,
MEePIEHANKYISIPHOCTD TIIOCKOCTEMN

CamocTosiTeabHast padora Ne 93

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

IpakTuyeckoe 3anaTue Ne 34 CkpemuBaronmecs mpsmMblie

CamocrosiTeibHasi padota Ne 94

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

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

Conepxkanue yaeOHOro MaTepraia

Kountpoabnas pa6ora Ne 9 PacrionoxeHre mpsMbIX U TJIOCKOCTEH B MPOCTPAHCTBE.
[lepneHUKYISIPHOCTD M MAPAIETHHOCTh MPSIMBIX U TUIOCKOCTEH. CKpermuBaronuecs
MpsIMbIE

CamocrosiTesibHas paGora Ne 95

51



Pemenue 3agay mo reme

Pa3nen 10. Koopaunarsl u 12 OK-01,
BEKTOPBI OK-02,
Tema 10.1 Conepskanue yuebGHOro MaTepuana OK-03,
OK-04,
JIeKapTOBLI KOOPIMHATHL B IIpakTnuyeckoe 3ansaTHe Ne 35 JlekapToBbl KOOpAMHATBI B IIPOCTPAHCTBE. 2
nmpoctpancTe. Paccrosmue | y OK-05,
pocTeiiine 3a1a4u B KOOpAUHATaX.
MEXIY 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 1IK 2.3
Tema 10.2 Coneprxkanne yueOHOro MaTepuania OK-01,
BeKTOpEI B IPOCTPaHCTE. Bexropsl B npoctpanctBe. ClioeHHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA 2 OK-02,
Yrom Mexay BEKTOPAMH. | . gy, Kommianapusie BekTophl. Pa3noxkenne BeKTopa 1o TpeM HEeKOMILIaHAPHBIM 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.
CamocrosiTeibHasi padora Ne 98 1
YueOnuk JI.C. Aranacsu, ['eomerpust 10-11 k1., Ne424-426 , §49
NuauBuayanbHoe 3aaHue: IPUTOTOBUTH COOOIIeHHe 1o TeMe « 300pakeHue
TOYEK B MPOCTPAHCTBEY
Tema 10.3 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/Aep:KaHMue (CoAep:KaHMe MPUKJIATHOTO
[TpakTuko- MO/1YJIfA)
opueHTupoBanHele 3anauu | [IpakTuuyeckoe 3ausitue Ne 37 KoopanHaTHas MIOCKOCTh. BeIUMCIieHHE pacCTOSIHHIMA 2
Ha KOOPJAMHATHOM | W TUIOMIAJIel Ha MIOCKOCTH.
[JIOCKOCTH CamocrositesbHas padora Ne 99 1
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VYuebnuk JI.C. AtanacsH, ['eomerpust 10-11 k., Ne451-453,11.50

NuauBuayasbHOe 3a/1aHUe: CO3/IaHNe MTPE3CHTALNH 110 TeMe «/leficTBrs Hax
BEKTOPaMHU B MPOCTPAHCTBE»

KonnuecTBeHHBIE pacueThl (KOMOMHUPOBAHHOE 3aHSTHE) 2
CamocrosiTesbHas padora Ne 100 1
VYuebuuk JI.C. Aranacsu, 'eomerpust 10-11 k., Ne394-396
Tema 10.4 Copepxanne yaeOHOTo MaTepuana
Pemenune 3a1a4. | Konurpoabnasa padora Ne 10/lexapToBbl KOOpAMHATHI B MPOCTpaHCTBE. BekTophl B 2
KoopauHaTs! 1 BEKTOPHI npoctpancTBe. CI0KEHHE W BBIYMTAHWE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIIO.
Kommanapusie BekTopsl. CkansipHOE MPOU3BEIACHHE BEKTOPOB. Pa3ioxeHne BEeKTOpa
0 TpeM HEKOMIUIaHApPHBIM BekTopaM. [Ipocreiiime 3amaun B KOOpAMHATAX.
Koopaunatsl BekTOpa, pacCTOSHUE MEXY TOUKaMH, KOOPAUHATHI CEpeANHBI OTPE3Ka,
CKaJSIpHOE MPOW3BEICHHUE BEKTOPOB B KOOPJAMHATAX, YOl MEXAY BEKTOpaMH, Yroj
MEXIY MPSAMOI U MIIOCKOCTBIO, YOI MEXY IIIOCKOCTIMU
CamocrosiTesibHast padora Ne 101 1
Yuebuuk JI.C. AranacsH, ['eomerpust 10-11 k., Ne 575-576, n1.64-67
Paznen 11. 44
MHoOrorpaHHuKu
Tema 11.1 Coneprxanne yueOHOT0 MaTepuania OK-01,
Bepmmnuel, pebpa, rpanu | [ToHsTHe MHOTOrpaHHHMKa. Ero »ieMeHTHI: BeplIMHBI, pebpa, rpaHd. JlparoHans. 2 OK-02,
MHOTOTpaHHHKA Ceuenue. BoImyKIibie ¥ HEBBITYKJIbIE MHOTOIPAHHUKH (KOMOMHUPOBAHHOE 3aHSTHE) OK-03,
CamocroniTesbHast padora Ne 102 1 OK-04,
VYuebuuk JI.C. Aranacsn, I'eomerpus 10-11 xi.,m. 27-29. OK-05,
OK-06,
NupuBuayanbHoe 3aganue: Co3naHue Mpe3eHTaIny 1o TeMe: «MHOTOrpaHHUKH OK-07
BOKPYT HaC» IIK 2.3
Tema 11.2 Coneprxanne yueOHOT0 MaTepuana
[Tpusma, ee cocraBisromue, | [Tonstue npusmel. Ee ocHOBaHWs W OOKOBBIE rpaHH. Breicota mpu3mbl. [Ipsimas w 2
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CeueHue. [psamas U | HaKJIOHHAs npusMa. [IpaBuiibHas npusma. Ee ceuenne (KOMOMHUPOBAHHOE 3aHSTHE)
MpaBUJIbHAS IPU3MBbI CamocrosiTesbHas padora Ne 103
VYuebnuk JI.C. Aranacs, I'eomerpust 10-11 xr.,m. 13,14,30,Ne76,219
NuauBuayanabHoe 3aaanue: V3roroBUTh MOJAENH IPU3MBI .
IpakTnyeckoe 3ansaTue Ne38 Pemienue 3a1ad o teme «llpuzmay
CamocrositeibHas padora Ne 104
VYueonuk JI.C. Atanacsa, ['eomerpust 10-11 xir.,m. 13,14,30,Ne77,220.
NuauBuayaabHoe 3aganue: M3roToBUTh MOJACIH IPU3MBI.
Tema 11.3 Copep:xanue yueOHOro MaTepuana
[Mapannenenunern, Ky0. | [lapamienenunen, cBOWCTBAa MPSIMOYTOJIbHOTO Mapauiesnenunena, kyo. Cedenue kyoa,
Ceuenue KyOa, | mapaienenunena (KOMOMHUPOBAHHOE 3aHSTHUE)
napajuleenumne1a CamocrosTeabHas padora Ne 105
Pemenue 3anay no teme
Tema 11.4 Coneprxanue yueOHOro MaTepuasia
[Mupammna, ec | [IpakTuyeckoe 3ansaTue Ne 39 [lupammma m ee anmeMeHThl. CeueHUE TUPAMHUIIBL.

COCTaBJIAIOIINCE, CCUCHUC.

[IpaBunbHas nUpamMuaa.

YceueHHas nupamMuzia

[IpaBunbpHas nupamMua.

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

HzroroButh MOZCIIb ITUpaMUBbI.

YcedenHas nupamuaa (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTebHast padora Ne 107

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

Tema 11.5
Cummerpus B

KyOe,

Coneprxanne y4eOHOTO MaTeprana

CummeTpusi OTHOCHUTEIBHO TOYKH, TMpsAMOM, TuiockoctHn. CumMMmerpusi B KyOe,
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napajuiejenumnesne, npusme,

napaJuiesenuriesie, mpu3Me, nupaMuie (KOMOMHHUPOBAHHOE 3aHSTHE)

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

[Ipumepsl cumMmeTpuii B
npodeccuun

MO/1YJIfA)

IIpakTuyeckoe 3ansitue Ne 40 Cummerpusi B NPHUPOAE, aPXHUTEKType, TEXHHKE, B
ObITY

CamocrosiTesbHas padora Ne 109
Pemenue 3agau no reme

Tema 11.7 Copep:xanue yueOHOTo MaTepuana
[TpaBunbHBIE IIpakTnueckoe 3ansitue Ne 41 [lonstue mpaBUIbHOTO MHOTOorpaHHuKa. CBoiicTBa
MHOTOTPaHHHKH, UX | MpaBUIbHBIX MHOTOTPAHHUKOB
CBOIICTBa CamocrosTeabHas padora Ne 110
Pewenne 3amau o reme
Tema 11.8 Coneprxanue yueOHOro Marepuasia
Hununnp, ero | Humunanap 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 MOIEIH HUuJInHApa.

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

CamocrosiTe1bHast padora Ne 112
VYuebnuk JI.C. Aranacsn, 'eomerpust 10-11 ki, m. 59, Ne525, 526.
NuauBuayaabHoe 3a1aHue:

H3rotoBuTh MOJEIH HuiInHApa.

Tema 11.9

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

MOIYJIs1)

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

CamocrosiTe1bHas padora Ne 113

Pemenue 3agay no teme

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

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

NuauBuayanabHoe 3aaanue: M3roToBUThH MOJENTH KOHYCA.

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

Hlap u cdepa, ux ceyeHus

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

CamocTosiTe1bHasi padora Ne 116

VYueOuuk 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 yueOHOT0 MaTepuana
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ITonsatue o0 oObeme Tena.
OTHOLLIEHUE 00BbEMOB
MOAOOHBIX TEN

[Tonatue 06 oObeme Tema. OObeM Kyba W NPSMOYTOJBHOTO Napayiesenure/a.
(KOMOMHMPOBAHHOE 3aHATHE)

CamocrosiTesbHas 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)

CamocrosTeabHas padora Ne 118

VYuebuuk JI.C. Aranacsn, 'eomerpust 10-11 k., m.76,Ne659-660.

Tema 11.13
O0BEMBI u [UIOIIAIN
MOBEPXHOCTEH TeIl

Coneprxanne yueOHOro Marepuasia

O6beMbl mupamuabl U KoHyca. OObeM mmapa. Ilmomagum moBepXHOCTEH Ten
(KOMOMHHMPOBAaHHOE 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 3ansaTue Ned4 KomOuHAIMM reoMeTpUUECKUX TEIN

CamocrosiTeibHasi 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 IMPAKTHKO-
OPHUCHTHPOBAHHBIX 3a/ladax (KOM6I/IHI/IpOBaHHOC 3aH$ITI/IC)

CamocTosiTeibHast padora Ne 121

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

IIpakTuyeckoe 3ansaTue Ne 45 Pemenue reoMeTpuyecKkux 3a1ad Ha KOMOWHAIUH
MHOT'OTPaHHUKOB
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CamocrosiTesibHas padora Ne 122 1
Vyuebnuk JI.C. Atanacsin, ['eomerpust 10-11 k., ,Ne707, 708.
Tema 11.16 Coneprxkanue y4eOHOT0 MaTepuaia
Pewenne 3a1a4. | KourpoasHas padora Ne 11 OObemMbl U TIIOMAANM TOBEPXHOCTH MHOTOI'PAaHHUKOB U 2
MHOrOrpaHHUKM ¥ Tella | TeJ BpallleHHsI
BPAILCHUS CamocrosiTebHas pagora Ne 123 1
Vyebnuk JI.C. Atanacsin, ['eomerpuss 10-11 k., ,Ne 709.
Paznen 12. 10 OK-01,
Mmno:xecTBa. Dj1eMeHTBbI OK-02,
Teopum rpagos OK-03,
Tema 12.1 Copep:xanue yueOHOro MaTepuana OK-04,
MHoxecTBa [TonstTue muoxxectBa. [ToagmuoxkecTBo. Onepanuu ¢ MHOXeCTBaMU(KOMOMHUPOBAHHOE 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 NpUKIaaHBIX 2
3a1a4
CamocTosTeabHas padora Ne 125 1
Pemenue 3aau no teme
Tema 12.3 Coneprxanue yueOHOro MaTepuasa
I'pads ITonsarue rpada. Csa3HbIl rpad, AepeBo, HUKI rpad Ha MIOCKOCTH(KOMOMHUPOBAHHOE 2
3aHATHE)
CamocrosiTeibHast padora Ne 126 1

Penrenue 3amad mo teMe
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IIpakTuyeckas padora Ne 47 CocrapneHue rpada 1o ycioBHIO 331a4H 2
CamocrosiTesbHas padora Nel27 1
Pewenue 3anau o reme
Tema 12.4 Copepxanne yaeOHOTo MaTepuana
Pewenne 3ama4. | Kourpoabnas paGora Ne 12 Onepaumu ¢ MHOxecTBamH. OnucaHue peagbHBIX 2
MmuosxectBa, I'padhpl M MX | cuTyaruii ¢ HOMOIIBI0 MHOKECTB. [IpuMeHeHue rpadoB K PEHICHHIO 3a/1a9
IPUMEHEHHE CamocTosiTebHas padora 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 | [lpakrtudyeckoe 3ansitue Ne 48 IlepectaHoBkH, 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 aHanuza. 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,
CamocrosiTesibHas padora Ne 130 OK-07
IIK 2.3
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 ki,
n64,Ne 1092.
NuauBuayanbHoe 3alaHue:
Co3naHue npe3eHTanuy 1o TeMe: « 3a71a4yu, penaeMble nepedbopoM BapuaHTOB)
Tema 13.2 Coneprxanue yueOHOro MaTepuaa
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CoOpiTue, BEPOSTHOCTD
coOpiTus.  ClokeHue U
YMHOKECHHE BEPOSTHOCTEN

CoBMecCTHBICE M HECOBMECTHBIE COOBITHS. YCIOBHAas BEPOSITHOCTh. 3aBUCUMBIC U
HE3aBUCHMBbIC COOBITHS. (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTesbHas padora Nel3l

VYuebonuk Anumos III.A. AnreOpa 1 Hadana MmaTeMaTuyeckoro ananusa. 10-11 k.,
1n65,67,68 ,,Ne 1119-1122.

IIpakTuyeckoe 3ansitue Ne 49 TeopeMmbl 0 BEpOATHOCTH CyMMBI cOObITHIA. Teopemsl 0
BEPOSITHOCTH MTPOU3BEICHUS COOBITHIA.

CamocrosiTeibHasi pabora Nel32

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

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

CamocrosTebHas 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 YacToTa COOBITHS, CBOMCTBO ee
3a1a4ax ycroiuuBocTd. CTaTHCTUYECKOE ompesesieHne BeposTHOCTU. OlieHKa BEpOATHOCTH
cOOBITHS
CamocrosiTeibHasi padora Ne 134
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 k.,
1n65,67,68, Ne 1140
Tema 13.4 Conepxanne yueOHOTO MaTepuaa
JuckperHas ciy4aiinas | Bunsl cioydaiiHeIx BenmuuuH. OnpenenieHne TUCKPETHOH CIydailHOW BETMYMHBI. 3aKOH
BEJIMYNHA, 3aKOH €€ | pacnpeeneHus: AUCKPETHOM ciaydaiiHO BeTMYMHbI. (KOMOMHUPOBAHHOE 3aHSATHE)
pacnpeneneHus CamocrosiTesibHasi padora Ne 135

VYyeOnuk Anumos III.A. Anrebpa u Hayana MmatemaTrdeckoro ananuza. 10-11 xi.,
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n71,72,,Ne 1212

IIpakTuyeckoe 3ansitue Ne 51 YucioBble XapaKTEepUCTUKH JTUCKPETHOM CllydalHOU
BEJIMYUHBI

CamocrosiTebHas padora Ne 136

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

Tema 13.5
3amaun  MaTeMaTHYECKOU

Copepxanue yueOHOro MaTepuana

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

CTAaTUCTUKU CraTtucruueckue XapaKTCPUCTUKU pAaa Ha6JHOI[a€MI>IX JAaHHBIX
CamocrosiTesbHas padora Ne 137
Pemenue 3agau no reme
Tema 13.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CcO/Aep:KaHue (CoAep:KaHMe TPHUKJIATHOTO

CocraBnenne Tabiun u
JIarpaMM Ha MPaKTHKE

MOYJIs1)

IIpakTnyeckoe 3anatue Ne 53 IlepBuuyHas 00paboOTKa CTATHCTUYECKUX TaHHBIX.
I'papuueckoe wux mpencraBieHue. HaxokaeHwe  CpegHHX — XapaKTEPUCTHK,
HaOJII01aeMBIX TaHHBIX(KOMOWHUPOBAHHOE 3aHATHUE)

CamocrosiTe1bHasi padora Ne 138

YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro aHanusa. 10-11 k.,
Ne 1204,1206,

NuauBuayaibHoe 3a1aHue:

Coznanue npeseHTaruu no teme: «llepBuyHas 00paboTKa CTATUCTUYECKUX JIAHHBIX.»

Tewma 13.7

Pemienne 3amay. DneMeHTHI
KOMOWHATOPUKH,
CTaTUCTUKHM U  TEOPUH
BEPOSATHOCTEM

Conepxkanue yaeOHOro MaTeprania

Kontpoabnasi padora Ne 13Dnementsl komMOuHaTtopuku. CoOBITHE, BEPOSTHOCTDH
coObITHs. Clo’KeHHE U YMHOXEHHUE BEPOSITHOCTEH

CamocTosTeabHas padora Ne 139

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

Pa3znen 14. YpaBHeHusi u 28
HEPaBEHCTBA
Tema 14.1 Coneprxkanue yueOHOT0 MaTepuasia
PaBHOCWIIBHOCTB PaBHOCMIIBHOCTH ypaBHeHUN U HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI 2
YPAaBHEHMH M HEPABEHCTB. | paBHOCHIBHBIX MEPEX0Jax B ypaBHEHHSIX M HepaBeHCTBaxX. OOIIME METOABI pelIeHHS
OO01re MeTobl peleHus YPAaBHEHUI: METOJ pPAa3loXKEHHsT Ha MHOXWTEIW, METOJ BBEACHHUS HOBOU
nepeMeHHONH(KOMOMHUPOBAHHOE 3aHATHE)
CamocrosTeabHas padora Ne 140 1
VYueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro asaiusa. 10-11 k., Ne
1340-1341.
IIpakTnueckoe 3ansaTue Ne 54 Pemienue ypaBHEHUH pa3TUYHBIMU 2
croco0aMu(KOMOMHUPOBAHHOE 3aHSATHC)
CamocrosiTesbHast padora Neldl 1
YueOnuk Anumos III.A. Anrebpa u Hauana MmatemaTudeckoro ananusa. 10-11 k.,
Ne 1391,1392
Ilepexon ot paBeHcTBa (YHKUIMH K PpaBEHCTBY apryMEHTOB JMJii MOHOTOHHBIX 2
¢byHKIMH, QyHKIMOHAIBHO-TpapUUecKuil MeTo/1 (KOMOMHUPOBAHHOE 3aHSATHE)
CamocrosiTe1bHasi padota Ne 142 1
YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTudeckoro aHanuza. 10-11 xi.,
Ne 1393,1394.
Tema 14.2 Coneprxanue yueOHOro MaTepuasa
I'paduueckuit Metol | [IpakTuyeckoe 3ansaTue Ne 55 OOume MeToAbl pelIeHUS HEPABEHCTB: MEPEXO0J] OT 2
peleHus YPaBHEHMH, | CpPAaBHEHMSI 3HAUCHUH (YHKUIMH K CPAaBHEHUIO 3HAYEHUN apryMEHTOB JUII MOHOTOHHBIX
HEPABEHCTB (GyHKIUH, METO/1 HHTEPBAJIOB
CamocrosiTebHasi padora 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 marematuyeckoro ananusa. 10-11 ki, Ne
1426,1427.

I'paduueckuii MeTo1 perieHus: ypaBHEHUH U HEpaBEHCTB(KOMOMHUPOBAHHOE 3aHATHE)

CamocrositeibHas padora Ne 144

VYuebuuk Anumos HI.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 monyinsa. PackpeiTe Moayins no onpeaeneHuto. [Ipocreiiue ypaBHeHUS
Y HEPaBEHCTBA ¢ MOAYJIeM. (KOMOMHUPOBAHHOE 3aHSTHE)

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 YPABHEHUI U HEPABEHCTB

CamocrosiTesibHast padora Neld6

VYuebuuk AnumoB HI.A. AnreGpa u Hayana marematuyeckoro aHanusza. 10-11 k., Ne
1432.

Tema 14.4
VYpaBHEHHSI M HEpaBEHCTBA
C mapaMmeTpaMu

Coneprxanne yueOHOT0 MaTepuasa

3HakoMCTBO ¢  mapamerpoM. llpocreifiine  ypaBHEHHUS ¢  HapaMeTpoM
(KOMOMHHMPOBAaHHOE 3aHSTHE)

CamocrosiTeibHas padora Ne 147

Perenue 3agay nmo teme

[Tpocreiimune HepaBeHCTBA ¢ TapaMeTpoM (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrositesibHas padora Ne 148

Pemrenue 3agad mo reMme

Tewma 14.5
CocraBrieHne 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 3ana4 no teme
Pemenne TekcTOBBIX 3a71a4 Ha PabOTy(KOMOMHUPOBAHHOE 3aHITHE) 2
CamocrositesbHas padora Ne 151 1
Pewenne 3amad o reme
IIpakTuyeckoe 3ansaTue Ne 57 PemieHne TEKCTOBBIX 3amad MpodEeCCHOHATBLHOTO 2
cojepkaHusl (KOMOMHUPOBAHHOE 3aHATHC)
CamocrositesibHas padora Ne 152 1
Pewenne 3amau o reme
Tema 14.6 Copep:xanue yueOHOTo MaTepuana
Pewenne 3a1a4. | KourpoabHass padora Ne 14 OOmume MeTobl pelieHHs ypaBHEHUH U HEPABEHCTB 2
YpaBHEHHUs 1 HEpABEHCTBA
CamocrositesibHasg padora Ne 153 1
VYyeOnuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro aHanuza. 10-11 k., Ne
1433.
2 cemecTp 204
Bceero: 306

IIpome:xxyTouHasi arTecTanusi - 3k3amMeH 1 u 2 cemectp
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3. YCJIOBUSA PEAJIM3ALUU TPOI'PAMMBI YYUEBHOI'O ITPEIMETA

3.1 TpeGoBaHUsI K MUHUMAJbLHOMY MaTepHAJILHO-TEXHHYECKOMY 00ecniedeHUI0
VYueOHblil mpenMeT peanuzyercs B yaeOHOM KabuHere «KaOMHET MaTeMaTHKN».

O06opynoBaHue yueOHOTo KabuHeTa:

— MOCaJ0YHbIE MECTA MO KOJIMYECTBY 00YJaIOLIHXCS;

— pabouee MECTO IpenoaBaTes;

— METOJAMYECKNE MaTepUabl 110 JUCIUILIMHE.

Texuuueckue cpeacrtBa oOydeHHs pabodyero Mmecra MpernojaBaTelsi: KOMIBIOTEPHOE
o0opynoBaHue, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUSAM O€30MacHOCTH H
HAJAEKHOCTH, IPEeIyCMaTpUBAaeT BO3MOXKHOCTh MHOTO(QYHKIMOHAJIBHOTO HCIIOIb30BAHUS
KaOuHeTa, C IEJIbI0 W3YYEHHUs IUCUUIUIMHBI, MYIbTUMEANIHOE 000pynoBaHUE (IIPOEKTOpP U
MIPOCKIMOHHBIN 3KpaH), JJOKaJIbHAs CETh C BBIXOAOM B Internet.

IlepeyeHb JMUIEH3MOHHOTO M  CBOOOJAHO PACHIPOCTPAHSIEMOr0 MPOrPaAMMHOIO
o0ecrieyeHus:

IIpu u3yvyeHuM AUCHMILUIMHBI B (popMaTe JIEKTPOHHOIO O00y4eHHUS] € HCNOJIb30BaAHHEM
AO0T

3.2. UndopmannonHoe odecneyeHne peaasu3amun NporpaMmmbl

Jns peanuzanuu mporpaMMbl OMOIMOTEUHBIH (POHI 0O0pa3oBaTenbHONW OpraHU3allMi HUMEEeT
MeYaTHbIC W/WUJIM AJIEKTPOHHBIE 00pa3oBareibHble U WH(GOPMAIMOHHBIE PECYPCHI, UCIIOJIb3yEeMbIE B
o0pa3oBaTeNbLHOM IMpoIIecce.

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

3.2.1.0cHOBHBIE€ HCTOYHUKHU:
1. Amumor II.A., Komsrua FO.M., TkauéBa M.B. u np. Maremaruka: anrebpa W Hauaia

MaTeMaTUYeCKOro aHalinza, reomerpus. AnreOpa W Hadajga maremaTudyeckoro anaimmsa 10-11
KJIacChI: yueO. /it 00meoOpa3oBaT. opraHu3aiuii: 6a30Bblii U yriyOiaeHHbIH ypoBHH.- 10 —€ m3m. —
M.: AO "UznatennctBo "[Ipocsemnienue", 2022.-463 c.

2. Aranacan JI.C., byry3oB B.®., Kamomues C.b. u np. Maremaruka: anrebpa M Hauana
MaTeMaTHYeCcKoro aHanusa, reomerpus. ['eomerpust (6a3oBblii M yriyOneHHsll ypoHu) 10-11
KJ1acchl: yueb. A o0meo0pa3oBaT. opraHu3anuii: 0a30BbeIi U yriryoJaeHHbIH ypoBHH.- 10 — n3a. —
M.: AO "UzparensctBo "IIpoceenienne", 2022.- 287 c.

3.2.2./lonoTHUTEIbHbIE HCTOYHUKH:
3. Koznos B.B. Marematuka: anredpa u Havajga MaTeMaTHYECKOTO aHaIN3a, T€OMETPHs: y4eOHUK

g 10 knacca . ba3oBelii u yrinyOnénnsiii 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 oopamenwus: 05.05.2023). - TekcT: 2JIEKTPOHHBIH.
4. Koznos B.B. Maremaruka: anreOpa U Hayajga MaTeMaTUYECKOrO aHalN3a, T€OMETpUs: y4eOHUK
s 11 ximacca . ba3zoBwiit u yrayonénnsiii 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: 7I€KTPOHHBIH.
3.2.3.Ilepuoanyeckue U3TaHusI:
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3.2.4.1lepevyennb mnpodecCHOHATBHBIX 0a3 JaHHBIX M MH(OPMAIMOHHBIX CHPABOYHBIX
cucTeM:

1. Opyd  OpPraHM3allii  JUCTAHIMOHHOTO OOYYeHHsS HCIOJNB3YIOTCS — DICKTPOHHBIC
mwiargopmer: Zoom, Moodle

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

3. Nudopmannonnas cucrema «EquHoe OKHO JOCTyIa K 00pa30BaTeIbHBIM Pecypcam. -
URL.: http://window.edu.ru / - TeKkcT: 31eKTPOHHBI.

4. Hayunas snekrponnas oubmmoreka (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 ciucrema JlaHb

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

KoHTponb # oOIEHKAa pe3ylbTaTOB OCBOEHHUS 00IIE00pa3oBaTeNbHON — AMCHUIUIMHBI
PacKpBIBAIOTCS 4Yepe3 AWCHUILTMHAPHBIC PE3YyNIbTaThl, HANpaBJICHHbIE HAa (OpPMHUpPOBaHUE OOIIMX
KOMIIETEHIIMI 10 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTro MaTepuania.

[TpomexyTouHas 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 MepOonpUsITUsi
KOMIIE€TEHIIHS
OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 IT-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 CaMOCTOSTe 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

MPAaKTHYECKHUX padoT
3aiuTa TBOPUYECKHUX

pador
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 3
alquTa
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

KonTponbhas 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 P 1, Tema 1.1, 1.2, 1.3 IT-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 MarteMaTudeckuit
MHTEpHpeTaluu P 3, Temsr 3.1,3.2,3.3,3.4 JMKTaHT
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
ACATCIIbHOCTHU

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
3aimuTa TBOPUYECKUX
pabor

3amura
VH/IMBUAYaJIbHBIX
IPOEKTOB
KonTponbHas 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 P 1, Tema 1.1, 1.2, 1.3 TT-o0/c®, 1.4, TectupoBanue
peanuzoBbiBaTh 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 I10 [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-0/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,

MPAKTHYECKHUX padoT
3amuTa TBOPUYECKUX
pabor

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

OK 04. O¢dpexruBHO
B3aNMMOJCHCTBOBATH 1
paboTaTh B KOJUICKTHBE U
KOMaHJIe

P 1, Tema 1.1, 1.2, 1.3 IT-0/c%, 1.4,
15,16

P2, Temn1 2.1,2.2,2.3,2.42.5

P 3, Tems1 3.1,3.2,3.3,34

P 4, Temn1 4.1, 4.2, 4.3 I1-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
5.71I-0/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
CaMOCTOSITEIbHAs
paborta
IIpencraBnenue
pe3yJIbTaToB
MIPaKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

3amura
VH/IUBUAYaJIbHBIX
IIPOEKTOB
KonTponbnas padora

Brmmonnenue

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, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. Ocy1iecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TT-0/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 JIUKTAHT
Poccwuiickoit Oenepanum ¢ P4, Tembi 4.1, 4.2, 4.3 TT-o/c, 4.4, WHauBuyanbHas
y4eToM 0coOeHHOCTEeH 4.5,4.6 Il-o/c, 4.7 CaMOCTOSATEIbHAS
COIMATEHOTO B KyTETYPHOTO P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6 pa6ora

5.711-0/c, 5.8, 5.9, 5.10, 5.11
KOHTEKCTa [IpencraBnenue

P 6, Temsl 61, 6.2 pe3yabpTaToB

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
MPOEKTOB
KonTponbnas pabora
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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 P 1, Tema 1.1, 1.2, 1.3 IT-0/c?, 1.4, TecTupoBanue
IPaXKJIAHCKO- 15,16 VeTHbIi onpoc
MaTPUOTUYECKYIO ITO3UIIHIO, P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTuueckuit
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
B T — 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
CTaHIapThl
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
KonTponbhas 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 P 1, Tema 1.1, 1.2, 1.3 II-0/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, 3PPEKTUBHO paborta
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JIECTBOBATL 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, HPAKTHYECKHX padoT
7.6,7.7 -0/c, 7.8, 7.9, 7.10 Tl-o/c, | 3allHTa TBOPHECKHX
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 IIPOEKTOB
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 [1-0/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 KonTpoaupoBarsb u P1,Tema 1.6 [IpencraBnenue
OLICHMBATH Ka4€CTBO 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 padbora

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 ITaccuBHBbIE: ONPOC, PENPOIYKTUBHBIE YIIPAXKHEHUS 110 3aKPETIEHUIO U 0TpaboTKe
MU3y4YEHHOI'0 MaTepuaia
5.2 AKTUBHBIEC U HHTEPAKTUBHBIE: IBPUCTUUYECKHE OeceIbl, TUCKYCCUH, TPOSKTHBIA METO,

HPE3CHTALH.



