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1 MACHOPT PABOYEM ITPOI'PAMMBbBI YYEBHOI'O ITIPEJIMETA
OV].07 MaremaTuka

1.1 ObsacTs npuMeHeHus1 padoyeii NporpaMmbl

Pabouast mporpamma yueGHOTO MpeaMeTa SBISIETCS YaCThIO0 IPOrPaMMBbl CPEHETO
(mosHOTO) O0IIETO 00pazoBaHus 1o crienuanbHOCTH 23.02.06 TexHUUecKas dKCIUTyaTaIus
MOJIBUYKHOTO COCTaBa >KEJIe3HBIX J0POT.

IIpu peanuzanmuu paboyeil mMporpaMmbl MOTYT HCIIOJIB30BaThCSl  pa3IUYHbIC
o0Opa3oBaTeNbHbIE TEXHOJIOIHH, B TOM YHCJE TUCTAaHIMOHHBIE 00pa3oBaTeIbHbIC TEXHOJIOTUH,
3IIEKTPOHHOE 00yYEHHE.

PabGouass mporpamma ydeOHOrO TpeaMeTa MOXKET OBITh  HWCIOJIb30BaHA B
po(heCcCHOHATIBHOM MOATOTOBKE, MEPETOATrOTOBKE U MOBBIIICHUH KBATM(PUKAIUU padOdYMX MO
npodeccusim:

17334 ITpoBOAHUMK MACCaXKUPCKOTO BaroHa.
18540 Cnecapb 1o peMOHTY MOJABUKHOTO COCTaBA.
16783 Iloe3qHOM NEKTPOMEXAHUK;
16856 IToMOIIHMK MalIMHKUCTA TU3EIb-TI0€3/1a;
16878 IloMoIIHMK MaIIMHUCTA TEILJIOBO34,
16885 [ToMOIIHUK MaITUHUCTA AJIEKTPOBO3A;
16887 [ToMOIIHUK MaITUHUCTA AJIEKTPOIIOE3/1a;
18507 Crnecapp 1O OCMOTPY H PEMOHTY JIOKOMOTHBOB Ha IIYHKTaX TEXHUYECKOTO
00CITy )KHBaHUS.
16783 Iloe3iHOM 3EKTPOMEXAHUK;

1.2 Mecro yueOHoro npeagmera B crpykrype OIIOII-IIIICC3:

B yueOnbix mnanax OIIOII-IITICC3 yuebnsiii npeamer OY/1.0711 Marematuka BXOAUT
B COCTaB OOIIMX Y4eOHBIX MPEAMETOB, POPMUPYEMBIX U3 0043aTENbHBIX MPEIMETHBIX 0OIacTen
@I'OC cpennero obmiero obpazoBanus, mns cnenuanbHocted CIIO. C yuérom mnpoduis
OCBaMBAaEMOM CIIEIIMAILHOCTHU JaHHBIM y4eOHBIN TPeAMET peaiausyercs Ha 1 Kypce.

1.3 Ilnanupyemble pe3yJbTaThl 0CBOEHHsSI Y4eOHOI0 MpeaMera:

1.3.1 Ienps yueOHOTO IIpeaMeTa:
Henun wu 3agaum: OCHOBHOW LENbI0 U3YYEHUS Kypca SIBISIETCS pa3BUTHE MBIIUICHHUS,
UCTIONB30BAaHUS B TIOBCEIHEBHOM JKM3HM U OOECHEYEHHsS BO3MOXKHOCTH  YCIEIIHOTO
NPOAOKeHUsS 00pa3oBaHUS IO CIEHUATBHOCTSAM, CBS3aHHBIMU HIIM HE CBS3aHHBIMHU C
MPUKIATHBIM UCTIOJIB30BAHUEM MaTEMATUKH.

3agaun:

— OBJIAACHUC KIIKOYCBBIMHU TIIOHATHUSAMU W 3aKOHOMCPHOCTSIMHU, Ha KOTOPBIX CTPOUTCA
MaT€éMaTuKa, paciio3HaBaHUEC COOTBCTCTBYIOIIUMX UM IMPU3HAKOB U BSaI/IMOCBSISGfl, CITOCOOHOCTD
AEMOHCTPHUPOBATH PA3JIMYHBIC ITOAXOAbI K MATEMAaTHYCCKUX 3a1a4

— YMCHHC pC€lIaTbh IMPAKTUYCCKUC MW OCHOBHBLIC TCOPCTHUYCCKUC 3aJadu, XapaKTCPHBIC JId
HCIIOJIB30BaHUA MAaTEMaTHYCCKUX METOI0B,



— HaJIW4uc Hpe,Z[CTaBHeHI/Iﬁ O MATCMAaTHUKEC Kak LIGJIOCTHOI\/'I TCOpHHU, 00 OCHOBHBIX CBS3SX C
Pa3siInIHbIMU y‘-Ie6HbIMI/I JUCHUITIIMHAMM.

1.3.2 B pe3ynbTare 0CBOCHHS yUeOHOT0 MpeamMeTa o0y4yaroIuics T0KeH

yMeThb:
V.1 BBIMOMHATH apu(MeTHUECKHUE ACUCTBHUS HAJ YHCIAMH, COYETas yCTHbIE M INHCHbMEHHBIC
IPUEMBbI; CPaBHMBATh 3HAUEHUS YHUCIIOBBIX BBIPAKEHUH; BBIYUCIATH 3HAYEHMS DJIEMEHTApHBIX
byHKIMIA;

V.2 HaxoauTh NPUOIIKEHHBIC 3HAYEHHS BEJIMYUH M MOTPEITHOCTH BBIYUCICHUN (aOCONIOTHYIO
U OTHOCUTENbHYIO); CPAaBHHUBATh YHCIIOBBIC BBIPAKEHUS; BBHIMOIHATH C 3aJaHHON TOYHOCTHIO
apudmeTnuecKkue AeCTBUS,

VY.3 HaxoAuTh MOIYJb U APryMEHT KOMILJIEKCHOTO YHCIa; M300pakaTb KOMIUIEKCHOE YUCIIO
FeOMETPUUYECKH; MEePEeXOIuTh OT OJHON (HOPMBI KOMILJIEKCHOTO YHCIa K IPYroi; BBINOJHATH
JEICTBHS HAJl YMCIIaMU, COYETasi yCTHBIE U MUCbMEHHBIC TPUEMBI;

V.4 HaxoaWTh 3HAUEHHsS KOpPHS HAa OCHOBE ONpEACNCHHS, HCIONB3YS MPHU HEOOXOTUMOCTH
HHCTPYMCHTAJIbHBIC CPCACTBA, I10JIb30BATHCS HpPI6J'IPDK€HHOI>i OHCHKOﬁ npu  MPAKTUYICCKUX
pacuerax; BBINOJHATH MPEOOpPa3OBaHUs BBIPAKEHUM, NpUMEHsSST (OpPMYJIbl, CBS3aHHBIE CO
CBOMCTBaMH KOPHEH;

VY.5 HaXONUTh 3HAUYEHHUE CTEIEHH Ha OCHOBE OMPEACNICHUs, UCIONB3Ys MPU HEOOXOTUMOCTH
WHCTPYMEHTAILHBIC CPEJCTBA; IOJIH30BATHCS MPUOIMKCHHON OICHKOM MpH MPaKTHYSCKHX
pacyeTax; BBINOJHATH MPE0Opa30BaHUS BBIPAKECHUM, NPUMEHSST (OPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMH CTCIICHCI;

V.6 ompenenaTte OCHOBHbIE CBOMCTBA YUCIOBBIX (DYHKIMH, WILTIOCTPUPOBATh UX Ha rpadukax;
CTPOUTH TpapUKH U3YUEHHBIX (PYHKUIUH, MIUTFOCTPUPOBATH MO TpauKy CBOMCTBA AIIEMEHTAPHBIX
(GYyHKIMH; onpenenaTs CBOMCTBa (QyHKIMH 1o (opMyJie U MO TpaduKy; UCTIONb30BaTh MOHITHE
(YHKIMU 7151 ONUCAHUS M aHAJINM3a 3aBUCUMOCTEH BEITHYHH;

VY.7 crpouth rpaduK CTENEHHON (YHKIMH, ONpPENeNsITh CBOWCTBA (YHKUUMU MO Trpaduky,
npeoOpazoBbiBaTh TpaduKH, 3a7aBaTh OOPATHYIO (YHKIMIO AHAIUTUYECKH U Tpaduuecku,
peliaTh uppaoHaIbHbIe YPaBHEHUSI M HEPABEHCTBA Pa3IMYHBIMU CIIOCOOAMU;

VY.8 crpouth rpaduk moxazaTenbHON (QYHKIIUH, ONPENesTh CBOWCTBA (PYHKIUH IO TpadukKy,
peoOpa3oBbIBaTh IpadUKH, pelaTh MoKa3aTeabHble YPaBHEHUS U HEPABEHCTBA Pa3IMYHBIMU
crioco0amH, penaTb CUCTEMBbI IOKA3aTeIbHBIX YPAaBHEHUI 1 HEPABEHCTB;

V.9 BbluucHATh JOrapuMHUUECKUE BBIPAKEHHUS, NPUMEHITH CBOHCTBa JIorapuMoB K
npeoOpa3oBaHUIO BBIPAKECHUH, CTPOUTH TpaduK JOrapuPMHUUECKOW (QYHKLIUHU, OIPENENIATh
cBoiicTBa JorapupmMuueckol (yHKIMM TO TpaduKy, NpeoOpa3oBBIBATH TpaduKH, pemarh
JorapupMHYECKUe YpaBHEHHS U HEPABEHCTBA PA3IMIHBIMU CIIOCOOAMH;

V.10  BBUMCIATH  3HAUEHHs]  TPUTOHOMETPUYECKMX  (QyHKUMH,  1peoOpa3oBHIBAThH
TPUTOHOMETPUUECKUE BBIPAXKEHUS, TOKA3bIBaTh TPUTOHOMETPUYECKUE TOXKIECTBA;

V.11 pemath TPUTOHOMETPUUECKHE YpPAaBHEHUS U HEPABEHCTBA, CUCTEMBI;



V.12 BbUMCHATH 3HAYEHUE (QYHKUUHU IO 33JaHHOMY 3HAYCHHMIO apryMEHTa MpH pa3IMyHbIX
cnoco0ax 3amaHusi (YHKLIUU; CTPOUTH TpadUKU U3yUEHHBIX (YHKIMHA, WIUIIOCTPUPOBATH IO
rpaduKy cBOMCTBa (PYHKUHMH; BHIIOJIHITH MpeoOpa3oBaHus rpa)uKoB; UCIOIB30BATh TOHSATHE
(YHKIMY 7151 ONMCAHUS M aHAJIM3a 3aBUCUMOCTEH BEITHYMH;

V.13 3agaBaTh 4MCIOBBIE MOCIEIOBATEIBHOCTH, BBIYUCIATH MpEAEsbl MOCIEA0BaTEIbHOCTEH,
HaXOIUTh CyMMY O€CKOHEYHO YyOBIBAaIOLICH TIe€OMETpUYECKOH MNpOrpeccuH; HaXOAUTh
MIPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh MPOM3BOAHYIO I U3YUYEHUS CBOMCTB (DYHKIMH W MOCTpOeHUs: rpadukoB, YMETh
IOPUMEHATh [POU3BOAHYIO JUIsl IPOBEACHUS MPUOIMIKEHHBIX BBIYMCIECHUH, HAXOAUTh
npubIMKeHHOE 3HaueHue (QYHKUMM U € TNpupalieHHe B TOYKE, HAXOAWTh 3HAYCHHE
NPOM3BOJHON IO TpaduKy, OMpEeAessTh CBOHCTBA (YHKUMU MO Tpaduky e€ MpOU3BOAHOM.
pemars 3aady MPUKIATHOIO XapakTepa, B TOM YHCJE COLMAIbHO-)KOHOMHUYECKUE U
¢usnyeckre, Ha HaXO0XJIEHHE CKOPOCTHU U YCKOPEHHUS;

V.14 HaxoauTh NPOM3BOJHBIC AJIEMEHTAPHBIX (YHKIMH; HCIONIH30BaTh MPOU3BOJHYIO IS
U3Yy4YEHUS CBOWCTB (DYHKUMH U MOCTPOEHHs TpaduKOB; YMETh MPUMEHSTH MPOU3BOJHYIO IS
MPOBEJCHUS MPUOTKEHHBIX BBIYUCICHHUM, HAXOIUTh MPUOIIKEHHOE 3HAaUeHne (PyHKUIUU U e
npUpalieHue B TOYKE, HaXOJIUTh 3HAYEHHE MPOHM3BOAHON MO rpaduKy, OmpenensTh CBOHCTBA
¢yHkuuu 1o rpaduky e€ mpou3BOIHON, pelaTh 3a/1a4y NPUKIAJHOTO XapakTepa, B TOM YUCIIe
COIIMATIbHO-Y)KOHOMUYECKHE | (PU3MYECKHe, Ha HaXOXKICHHE CKOPOCTH M YCKOPCHUS;

V.15 HaxoauTh HEONMpPEAECTEHHBIA WHTETpaj, BBIYUCIATH ONPEACIEHHBIM HWHTErpaj, pelaTh
3a/1a4¥ ¢ MPUMEHEHUEM MHTerpaa B (PU3HKe U T€OMETPUH;

V.16 onuceiBaTh B3aUMHOE PpACIOJIOKEHHE MPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE,
apryMEeHTHPOBATh CBOU CYXAECHUS 00 3TOM PacloIOKEHUH;

VY. 17 BBIOTHATH HeﬁCTBHH C BCKTOpaMH TI'COMCTPHUUYCCKHU, paCKIaAblBaTb BCKTOpP IIO0
HaIlpaBJICHUAM, HAXOJAUTH YI'OJI MCIKAY BECKTOpAMHU, IIPOCKIHUIO BEKTOPA HA OCh;

V.18 pemare mnpocreiinive 3agaud B KOOPJAMHATAX, BBIUUCIATH CKaJsPHOE IPOU3BEACHUE
BEKTOPOB, H300pakaTh BEKTOPHI B PSIMOYTOJIBHON CUCTEME KOOP/IMHAT;

V.19 pacnozHaBaTh Ha 4YepTexax W MOJAENSAX MPOCTPAHCTBEHHBIE (HDOPMBI; COOTHOCUTH
TpEeXMEPHBIE OOBEKTHI C UX OMHCAHUIMHU, U300pAKCHUSIMH,

n300pakaTh OCHOBHbIE MHOTOTPAHHHUKH; BBITIOJIHATD YEPTEXKH 110 YCIOBHSIM 3a/1a4;
cmpoums npocmeniuiue ceueHus Kyoa, npusmvl, NUpamuobl;

pemaTh TUITAHUMETPHYECKHE M TPOCTEHINE CTEPEOMETPHUECKUE 3aJadll Ha HaXOXKICHHE
reOMETPUUECKUX BEJIMYUH (JUIMH, YTJIOB, IUIONIa/iel, 00bEMOB);

HCIIOJIB30BaTh IPpU PCIICHHUU CTCPCOMECTPHUICCKUX 3adaY TNIAHUMETPUICCKUC (I)aKTLI 1 MCTOBI;

V.20 BBIYUCIATH M M300pa)kaTh OCHOBHBIE 3JIEMEHTHI TEN BPAIICHHS; CTPOUTH MPOCTEHIINE
CEYEeHUS TeJ BPALLCHNUS;

V.21 HaxoauTh MJIOUIATU MOBEPXHOCTEH MPU3MBI, MUPAMUAbI, LUUIMHIApPA, KOHyca M IIapa;
HaXOJIUTh 0OBEMBI MIPHU3MBI, MUPAMUJIBI, IWIMHPA, KOHYCA U I1apa;



V.23 BBIYMCIATH B MPOCTEHIINX CIy4asX BEPOSTHOCTU COOBITMH HAa OCHOBE MOJACYETA YUCIIA
HCXOJIOB BEPOSATHOCTHBIM XapaKTep Pas3IMUHBIX IIPOLIECCOB OKPYKAIOIIETO MHUPA, IPUMEHATH
JUISL aHaJIM3a PeabHbIX YUCIIOBBIX JaHHBIX, PEACTABICHHBIX B BUJIE TUArpaMm, rpadukoB; IS
aHayIM3a UH(OPMALIMK CTATUCTUYECKOTO XapaKTepa;

V.24 pewmarh paunuOHaJIbHBIE, IOKa3aTeNbHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHUs, CBOAIIMECS K JIMHCHMHBIM M KBAJpPAaTHBIM, a TAKXKE AHAJIOIMYHBIC HEPABEHCTBA,
UCIOJb30BaTh T'paMuecKuil METOJ pelieHHs YPaBHEHUH M HEPABEHCTB, CUCTEM HEPABEHCTB;
n300pakaTh Ha KOOPIMHATHOM TNIOCKOCTH PELICHUs] YPaBHEHHH, HEPABEHCTB U CUCTEM C JABYMS
HEU3BECTHBIMH; COCTABJIATh M PEIIATh YPABHEHMsI U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIC
BEJIMUYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAJHBIX) 3a]a4ax.

3HATh:
3.1 3HaueHHe MaTeMaTUYEeCKON HAYKH JIsl PEIICHUS 3a]1a4, BOSHUKAIOIIUX B TEOPUU U MIPAKTUKE,
HIMPOTY U B TO K€ BPEMSI OIPaHUUYEHHOCTh MPUMEHEHUSI MAaTEMAaTUYECKUX METOJIOB K aHAIU3y U
WCCJICIOBAHUIO TPOIECCOB U SIBIICHUU B MPUPOJE U OOIIECTBE, UCTOPUIO PA3BUTUS TOHSITHUS
Yyucia ONpeneNieHrue IeNbIX, PAIMOHAIBHBIX YUCENT U JEeHCTBUTEIBbHBIX YUCEN;, CTaHIapPTHBIM
BU/I 3aMHCH YNCTIA;

3.2 omnpeneneHue aOCONIOTHOM U OTHOCHTEIBHOW TOTPEUTHOCTH MPUOIMKEHUS; MPUEMBI
BBIUUCIICHHUH ¢ TPUOIMKEHHBIME TAHHBIMU;

3.3 onpeneneHre KOMIUIEKCHOTO YHMCIa; MOJAYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa; pa3InyHbIe
(hOopMBI KOMITJIEKCHOTO YHCIIa;

3.4 onpeneneHyre KOpHsS HaTypajJbHOW CTENIEHHU U €r0 CBOMCTBA,

3.5 ompeneneHWe CTENEHW C PAIMOHAIBHBIM M JEHCTBUTEIBHBIM TIOKa3aTejeM; CBOMCTBA
CTEIICHEH;

3.6 ompeneneHue YUCIOBON (DYHKIIMHU, CTIOCOOBI €€ 3aJaHHs; OCHOBHBIE CBOICTBA UYMCIOBBIX
¢byHKIMA; TpocTeire npeodpa3oBaHus rpauKoB;

3.7 cBoiicTBa U TpaduKu CTETICHHOW (yHKIIUH, ONpeeieHrne 00paTHO (pyHKIMH, onpeneeHne
UPPAMOHATIBHBIX YPaBHEHHI, CIIOCOOBI PellIeHUs] UpPaIlOHATbHBIX YPABHEHH U HEPABEHCTB;

3.8 cBolicTBa W TpapuUKH TOKa3aTeIbHOH (YHKIMH, CHOCOOBI pEIIeHUs TOKa3aTelbHbBIX
YpaBHEHUH U HEPABEHCTB;

3.9 omnpenenenue norapumMuueckoit GyHKIHH, CBOMCTBA TorapuPpMUUecKor QyHKIUY;

3.10 cuHyC, KOCHUHYC, TaHI€HC, KOTAHIE€HC IPOM3BOJBHOIO YIJA; pajJuaHHas Mepa YIJa;
BpallaTeIbHOE JIBU)KEHHUE; OCHOBHBIE TPUTOHOMETPUYECKHE TOKAeCTBA. DOPMYJIBI TPUBEACHUS.
CuHyC, KOCHHYC M TaHT€HC CyMMBI U Pa3HOCTH JBYX YIii0B. CHHYC MU KOCHHYC JABOMHOIO yIJIA.
@Dopmynvl nonoeunnoz2o yana. Illpeobpazosanus cymMmvl MpUSOHOMEMPUYECKUX (QYHKYUl 6
npoussedeHue u npouzseoeHus 6 cymmy. Buipascicenue mpuconomempuyeckux (QyHKyuil uyepes
mauzeHc nonoeuHHo20 apeymenma. Ilpeobpazoeanusi TPOCTEUIINX TPUTOHOMETPHUECKUX
BBIPAKCHMUI;

3.11 onpedenenue apxcunyca, apKKOCUHyca, apKMAHSeHCA HYUCId, CIOCOObI pellleHus
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;



3.12 cBoiicTBa U rpauKd TPUTOHOMETPUUECKUX (YHKIMH, CBOICTBa M TrpaduKu OOpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKINH;

3.13 ompeneneHne YMCIOBOW TMOCIEIOBATEILHOCTH, CIOCOOBI 3a/laHUs M CBOWCTBA YHCIOBOM
MOCJICIOBATEIILHOCTH, NOHAmMUe O npedeie NOCIed08AMeNbHOCMU, CYUecmeosanue npeoeid
MOHOMOHHOU O2PAHUYEHHOU NOCIe008amelbHOCMY, CyMMHPOBAHUE IOCIEI0BATENLHOCTEH,
OECKOHEYHO yOBIBAIOIAsl TEOMETPUUECKAs POTPECCHS M €€ CYMMa, NOHAMUE O HENPEPbIBHOCHU
@yHKyuu. TpUEMbl BBIYUCICHHS MIPEEIIOB MOCIEA0BATEIbHOCTEH 1 MpeaeioB (QyHKIHHT .

3.14 ompeneneHue NPOU3BOAHOM, €€ TeOMETpPUUYECKUH M (PU3WYECKUIl CMBICI, IpaBUia U
(dopmynsl 1uddepeHIupoBaHus, ONpeeeHe BTOPOH TPOU3BOAHOM, MPU3HAKU BO3pacTaHUs U
yObIBaHUS (DYHKLUH, ONpENeleHne TOYEK 3KCTpeMyMa, YCJIOBHUS BBINYKJIOCTH BBEpX U BHU3
rpaduka GyHKIHUH, TOUKH Iepernda, cxeMy UccieJoBaHus GYHKINU I HOCTPOCHUS (PyHKIUH,
QITOPUTM HAaXOXKICHUS HAMMEHBIIEr0 W HauOOJbIIEro 3HaueHWs (YHKUUH, ypaBHEHHE
KacaTeJIbHOM.

3.15 Ttabnuiy mepBoOOpa3HBIX 3eMeHTapHbIX (yHkui, Gopmyny Heiorona — JleiiOHuia,
OTIpeIeJICHUE UHTETpalla, CBOMCTBA MHTErpaia;

3.16 OCHOBHBIC TOHSTHS W OIPENEICHUS CTEPEOMETPUH, UX HM300paKeHHs U O00O3HAYCHHS;
OTpe/ieNICHUs] NMapaJIJICNIbHBIX MPSAMBIX, CKPEIIUBAIOLIINXCA NPAMbBIX NEPECEKAIOIINXCS MPSIMBIX;
IpU3HAKU TapajuIeIbHOCTU NPSMbIX, MPHU3HAKW HEPIEHIUKYISIPHOCTH MPSIMBIX, MPHU3HAKU
NapajuIeIbHOCTH  MJIOCKOCTEH, MpPU3HAKW TEePHEeHAUKYJISIPHOCTH IUIOCKOCTEH, MPU3HAK
NEePHEHIUKYJIIPHOCTH MPSAMON M IUIOCKOCTH; ONpeAeIeHNe NEePIEeHANKYsIpa , HAKIOHHOHN U eé
HPOEKIMH U UX CBOMCTBA; MOHATHE OPTOTOHAIBHOIO O MapaJIJIeIbHOIO IPOEKTUPOBAHUS;

3.17 nouATHE BEKTOpa B MPOCTPAHCTBE, MOJYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, CJIOKEHHUE U
BBIYMTAHUE BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIIO, OMPEICNICHUE KOMIUIAHAPHBIX BEKTOPOB;

3.18 nNpAMOYTroJibHass CHUCTEMa KOOpAWHAT B IHPOCTPAHCTBE, OINPCACIICHUC CKAJIAPHOIO
IMPOU3BCACHUA BCKTOPOB, YCJIIOBUC IMCPIICHAUKYJIAPHOCTU BCEKTOPOB (I)OpMy'J'IBI AJId pCHICHUA
3ala4 B KOOpJAWHAaTaXx;

3.19 noHsATHE MHOTOrpaHHUKA, ONPEEICHNE IPU3MbI U €€ OCHOBHBIX JIEMEHTOB, MHUPaMHJbI U
€€ OCHOBHBIX DJIEMEHTOB, YCEUYEHHON TUPAMHU/IBI, TPAMOYTOJIBHOTO MapajuIe/IeINIe ] a;

3.20 noHsATHE TEJ BpaLIEHUs U UX MOBEPXHOCTEM; ONpeAeIeHUe WINHIPA, KOHYCa, YCEYEHHOTO
KOHYCa, 11apa, cepbl, CBOMCTBA MEPEUNCIECHHBIX (pUryp;

3.21 00BbéM M ero m3MepeHue; UHTErpanbHas (opmyna oobéma. DopMyibl I BBIYUCICHUS
MOBEPXHOCTEH TeOMETpHUYECKUX Tes (KyDOa, NpAMOYTOJILHOTO Tapajuleienumnesa, HpU3MBl,
nupaMHuIbl, LWIMHApA, KoHyca u chepsl). Dopmynsl ans  BbIUUCIEHUS 00BEMOB
reoMeTpuueckux Ten (Ky0a, TpSMOYTOJIBHOTO TapajuleNienuIiead, MPU3MbI, HTHPAMHJIBL,
IUJIMHAPA, KOHYCA U 111apa);

3.22 OCHOBHBIE TMOHATHA KOMOMHATOPUKU. 3agadyd Ha TMOACYET YHUCIA pa3MEIleHUH,
IIepPEeCTaHOBOK, coyeraHuil. Pemenume 3amau Ha mnepebop BapuantoB. Popmyna OuHOMA
Herorona. CoiicTBa OMHOMUHANBHBIX KO3 uirento. Tpeyronsuuk [Tackas;

3.23 ompeneneHue COOBITUS, BEPOATHOCTH COOBITUS, TEOPEMBI CIOKEHUS U YMHOKEHUS
BeposiTHOCcTe. [loHATHE O He3aBUCHMMOCTH COObITHHA. [loHATHE IHUCKPETHOW ClydaiiHON
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BEIIMYMHBI, 3aKOH €€ pacupeneieHus. UucioBble XapakTEPUCTUKHA JHUCKPETHOM CIy4alHOU
BennuKHbL. [ToHATHE 0 3aKOHE OONBIINX YHCET;

[IpencraBnenue AaHHBIX (TAONMIBI, JUArpaMMbl W TpaduKu), TeHepajdbHas COBOKYITHOCTb,
BBIOOpKa, cpeaHee apudmerndeckoe, MeawaHa. I[loHsATHE O 3agadax MaTeMaTHYECKOU
CTaTUCTHKH,

3.24 PaBHOCUIIBHOCTh ypaBHEHHH, HEPABEHCTB, CUCTeM. PamoHanbHbIE, HppaldOHAIbHBIC,
IMOKAa3aTCJIbHBIC W TPUTOHOMCTPUYCCKHUEC YPAaBHCHUA W CHUCTCMBI. OCHOBHEBIE IMPpUEMBbI HX
PEIICHUA (pa3n0>KeHHe Ha MHOXUTCIIM, BBCIACHHC HOBBIX HCH3BCCTHBIX, IIOJCTAaHOBKA,
rpadu9YecKuii METoxN);

3.25PaunoHnanbHble, UpPALIMOHAIBHBIE, TI0KA3aTEIbHBIE U MPULOHOMEMPULECKUE HEPAGEHCMEBA.
OcHOBHBIE TIPUEMBI UX pelieHus. Vcrnonp30BaHne CBOWCTB U rpauKoOB (PYHKLIUH MPH pEIICHUH
ypaBHEHUW W HEpaBEHCTB. MeTon uHTepBasioB. M300pakeHHe Ha KOOPAMHATHOW IUIOCKOCTH
MHOYECTBA PEIICHUIN YPAaBHEHUI U HEPABEHCTB C JIBYMs IEPEMEHHBIMU.

3.26 PaBHOCWIBHOCTh HEpaBEHCTB, cucTeM. OCHOBHBIC NIPHEMBI UX PEIICHUS (pa3jioKCHHE Ha
MHOKHTEIHU, BBEICHNE HOBBIX HEU3BECTHBIX, MOICTAHOBKA, Tpaduyeckuii MeTox);

3.26 PaunoHanbpHble, UPPALMOHATIBHBIE, TOKA3ATENIbHBIE U MPUCOHOMEMPUYECKUE HEPABEHCMEA.
OcHOBHBIE ITPUEMBI UX peleHus. Vcnoab30BaHue CBOMCTB U rpadukoB QyHKIUI Npu peleHun
HepaBeHCTB. MeToj uHTepBajoB. M300pakeHHEe Ha KOOPIMHATHOM IJIOCKOCTH MHOXECTBA
peLIEHUI HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

1.3.3 [Inanupyemble pe3yabTaThl OCBOSHHS y4€OHOT0 MpeMeTa:
Ocoboe 3HaueHmne yueOHblIi mpeamer umeet npu popmupoanuu u pazsutun OK u T1K:

OK 01. Beibupats crioco0sl pemnieHus 3aaad npophecCHoOHaTbHON AEITEeTbHOCTH TPUMEHUTEIHHO
K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonb30BaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, aHajiu3a W HWHTEpIpETaluu
UHPOpPMALUU U MHPOPMALMOHHBIE TEXHOJOTMM JJIS BBIIOJIHEHHUS 33434 MpodecCHOHATBLHOU
JeSITeIbHOCTH

OK 03. IlnanmpoBaTh W peaqu30BBIBATH COOCTBEHHOE MPOQPECCHOHAIBPHOEC M JUYHOCTHOE
pa3BUTHE, NPEANPUHUMATENBCKYIO AEATENIbHOCTh B MPO(GECCHOHANBHON cdepe, HCIONb30BaTh
3HAHUA 110 PUHAHCOBOI IPAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYyaIUsIX

OK 04. 3ddexTrBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMaH/Ie

OK 05. OcyiiecTBasATh YCTHYI0 W NMHCbMEHHYK) KOMMYHHUKAIMIO Ha TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06. IIposiBisTh rpakJaHCKO-NATPUOTUYECKYIO IO3MIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEICHUE HA OCHOBE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX I[EHHOCTEH, B TOM YHCIIE C YYETOM
rapMOHM3aLMU MEKHALMOHAIBHBIX M MEXPEIUTMO3HBIX OTHOIIECHUMN, MPUMEHATh CTaHAapThI
AHTUKOPPYILIUOHHOTO MOBEICHUS



OK 07. ConelicTBOBaTh COXPAHEHUIO OKPY’XKAIOIIEH Cpeibl, pecypcocOepeKeHn 0, TPUMEHATh
3HaHUSA 00 U3MEHEHUW KIuMaTa, MPUHIUIB OepekIMBOrO MPOU3BOACTBA, 3(H(HEKTHUBHO
JIeCTBOBATH B UPE3BBIYAIHBIX CUTYaIUAX

1K 2.3 KonTponupoBaTh U OLIEHUBATh KAYECTBO BBHIMIOIHIEMBIX Pa0OT.



O01mue KOMIeTeHIINHU

IInanupyemble pe3yabTaTbl 00y4eHHsA

Oomme!

JuCuHIIMHAPHbIE?

OK 01 Boe16upats cioco0Obl
[peIeHMs 3a1a4
podecCHoHaTbHOM
NesITeTbHOCTH
[IPUMEHUTEIHHO K pa3IMYHBIM
KOHTEKCTaM

TOTOBHOCTh K TpPYHy, OCO3HAaHHE IIEHHOCTH|

MacTepCcTBa, TPYI0JII00HE;
aKTUBHOU

T'OTOBHOCTH K JCATCIIBHOCTH]

TEXHOJOTUYECKOW M COIMAJIbHOM HANpPaBIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IJIAHUPOBATh |
CaMOCTOSITEJIbHO BBINIOJIHATH TAKYIO JACSITENbHOCTD;

HHTEpPEC pa3IUYHbIM chepam

K
podeccnoHaNTBEHOM IEeATENBHOCTH,
OBnaneHue YHUBEpPCAIbHBIMU y4eOHbBIMH
[03HABATEIBHBIMU JICHCTBUSIMH:

a) 0a30BBIC TOTUUECKHE ICUCTBUS:

CaMOCTOSITENILHO dbopMynupoBaTh

AKTyallu3upoBaTh MpolJIeMy, paccMaTpuBaTh ee

i

[BCCCTOPOHHC,
YCTaHaBJIMBATb CymeCTBeHHLIﬁ IMpU3HAK WJIH

OCHOBaHUA JUId CpaBHCHMHA, KJIaCCI/I(I)I/IKaL[I/II/I H

0000IIECHMS;

OmnpeaAcIAATL  LCIIN

MapaMETPbl U KPUTCPHUU UX JOCTHIKCHUSA

JCATCIIBHOCTH, 3aJaBaTh
- BBIABJIATE 3aKOHOMEPHOCTU H IIPOTHUBOPCYHA B
[paCCMaTpUBACMBIX SBJICHUAX,

- BHOCUTb KOPPCKTUBLI B JACATCIbHOCTL, OLICHHBATDH

COOTBCTCTBUC  PE3YJIbTATOB  HCJIAM, OLCHUBATH

-BJIaJIETh METOJAMHM JJOKA3aTEeNIbCTB, AITOPUTMAaMU PELICHUS
3aj1a4; yMeHue GopMyJIupoBaTh ONpeaAeeHuUs, aKCUOMBI U
TEOpPEMBI, IPUMEHSTDH UX, IPOBOJAUTH JOKA3aTEIbHbIE
[pacCy>KJI€HHsI B XOJI€ pEIICHUs 3a/1a4;

- YMETh ONEPUPOBATH MOHATUSMU: CTETIEHb YHCIIA, JIoTapuhM
UMCJIa; YMEHHUE BBITNIOJIHATH BBIYMCIIEHUE 3HAUCHUN U
peoOpa3oBaHus BIPAKEHHUH CO CTEMEHSAMU U JorapupmMamu,
peoOpa3oBaHus APOOHO-PAIIIOHAIBHBIX BBIPAXKECHU;

- YMETh OIIEPUPOBATh MOHATUSAMU: PaLlMOHAJIbHBIE,
ppallMOHANIbHBIE, TOKA3aTeNbHbIE, CTEIIEHHBIE,
imorapu@mMuuecKue, TPUrOHOMETPUUYECKUE YPAaBHEHUS U
HEpPAaBEHCTBA, UX CUCTEMBI;

- YMETh ONEpPUPOBATh MOHATUSAMU: QYHKIUS, HETIPEPbIBHAS
(yHKIUS, TPOU3BOAHAS, IEPBOOOPA3HAs, OTIPEACTICHHBIN
MHTErpal; yMETh HAXOIUTh POU3BOAHBIE JIEMEHTAPHBIX
(YHKIMH, UCTIONB3YsI CIIPABOYHbIE MAaTepHAIIbL; UCCIIEAOBATH B
MPOCTEUIINX ciy4asX (yHKIMHA HA MOHOTOHHOCTh, HAXO/AUTh
HanOOJIBIINE M HANMEHBIINE 3HAYCHUSI (DYHKIIUN; CTPOUTH
rpadyKy MHOTOWIEHOB C MCIIOJIb30BAHUEM allapara
MaTeMAaTHYECKOr0 aHAJIW3a; IPUMEHATH IPOU3BOAHYIO MPH
[pELICHUY 3a]1a4 Ha IBM>KCHUE; PEIaTh IPAKTUKO-
OpUEHTUPOBAHHBIC 33a/1a4K HAa HAUOOJIbIINE U HAUMEHBIITHE
3HAUEHUS, HA HAXOXACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[PUCKU HOC.HGIICTBI/II\/'I JACATCIIbHOCTH,

- YMETb ONEpPUPOBATH MOHATHIMHU: PAllMOHATIbHAS (QYHKIINSA,

" YKkasbIBaloTCA NMUUYHOCTHBIE U MeTanpeaMeTHble pesynbTathl 3 ®rOC COO (B nocneaHeit pegakumm ot 12.08.2022) B oTrnaronsHon dopme, GopMupyemble
obweobpasoBaTenbHOM ANCUUNINMHON
2 AncumnnuHapHble (NpeaMeTHbIe) pe3ynbTaThl YKasbiBaloTCA B COOTBETCTBUM C UX NOMHbLIM nepedHemM Bo ®FOC COO (B nocneaHen pegakuum ot 12.08.2022




- pa3BHBATh KPEATHMBHOE MBINUICHUE NPHU PEIICHUMY]
PKU3HEHHBIX TIPOOJIEM

0) 0a30BbBIC UCCIIEAOBATEIbCKUE ICHCTBUS:

- BJIQJICTh HABBIKAMU yYEOHO-HCCIICIOBATEIILCKON H
[IPOCKTHON JIEATEIFHOCTH, HAaBBIKAMU pa3peIICHHS
pobiem;

- BBISBJISITH MPUYUHHO-CJICICTBEHHBIE CBSI3H M|
AKTyaJIM3UpPOBATh 3a/1ady, BBIIBUTaTh TUIIOTE3Y ¢
[PEIICHHUS, HAXOIUTh

apryMEHTBI ULy

I0Ka3aTesIbcTBAa CBOMX YTBEpXKACHHWM, 3a7aBaTh
[TapaMeTpbl U KPUTEPUU PELLICHHUS;

- AQHAJIM3UPOBATH IIOJYYEHHBIE B XOAE pELICHUS
3a7a4d  pE3yJIbTAThl, KPUTHUYECKU OLICHUBATL MX
[IOCTOBEPHOCTb, IPOrHO3UPOBATh HM3MEHEHUE B
HOBBIX YCJIOBHSX;

-- YMETb IIEPEHOCUTH 3HAHUs B IIO3HABATEIIBHYIO Y

[IPAKTUYECKYIO 001aCTH KU3HEACATEIHbHOCTH,

-  yMETb UHTEIrPUpPOBaTh 3HAHUA U3 PA3HBIX
[MpeAMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE HJIEH, peJyIaraTh,
OpUTHHAIBHBIC TTOIXO0/IbI U PEIICHUS;

14! CIIOCOOHOCTH Hux HCIIOJb30BaHM B

M03HABATEILHOM 1 COLMAIbHOMN IIPaKTHUKEC

okaszaTenbHast QyHKIHS, CTeTieHHast (pyHKIMs,
imorapu@muueckast pyHKIINS, TPUTOHOMETpUYECKUE QYHKIUH,
oOpaTHbIe (PYHKIIMH; YMEHUE CTPOUTH I'paUKH U3yUEHHBIX
(yHKIMH, UCIIOJIb30BaTh IpauKU IpU U3YUEHHUHU IPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTUX yu4eOHbIX
[IpeIMETOB U 33aJa4 U3 PealbHOM XKHU3HH; BhIpaxaTh GopMyIaMu
3aBUCUMOCTH MEKIY BETUYMHAMU;

- YMETh penlaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, TOJM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb
TOBAPOB U YCIIYT, HAJIOTH, 33]]a91 M3 00JIACTH yTIPaBICHUS
ITUYHBIMU ¥ CEMEUHBIMH (PMHAHCAMU); COCTABIIATh BBIPAXKEHUS,
YPaBHEHMsI, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a1a4H,
licclieI0BaTh M0JyYE€HHOE PEeIIeHUE U OLIEHUBATh
[IPaB0MI0100HOCTh PE3yJIbTAaTOB;

- YMETb ONIEPUPOBATH MOHATHIAMU: CpeHEe apu(PMETHUECKOE,
MennaHa, HauboJiblee ¥ HaMMEHbILee 3HAUSHHSI, Pa3Max,
criepcusi, CTaHAapTHOE OTKJIIOHEHHE YMCIIOBOrO Habopa; yMeTh
M3BIICKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, IPEICTABICHHYIO B
Tabnuiax, Ha AuarpaMMax, rpadukax, OTpaKarollyr0 CBOMCTBA
[peaIbHBIX MTPOLIECCOB U ABJICHUN; IPEACTABIATh HHPOPMALIUIO C
[TOMOILBIO TaOJIMII U IUarpamMM; UCCIIE0BAaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM I'padMuecKuX METOJI0B U
PIIEKTPOHHBIX CPE/ICTB;

- YMETh OIIEPUPOBATH MOHATUSAMU: CIIy4alHbIN ONBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTD CIIYyYaliHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSITHOCTD C MCIIOJIb30BAaHHEM TpapUUECKUX METOIOB;
[IPUMEHSTH (POPMYJIbI CIIOKEHHSI U YMHOXKEHHS BEPOSTHOCTEH,
KOMOMHATOpHBIE (PaKThl U (HOPMYJIBI PU PELICHUH 3a/1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
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CJly4aifHBIMHU BETMUMHAMH; YMEHUE TIPUBOIUTH TPUMEPHI
[IPOSIBJICHUS 3aKOHA OOJIBIITNX YHCEN B IPUPOIHBIX U
00IIECTBEHHBIX ABJICHUSIX;

- YMETb ONIEpPUPOBAThH MOHATHIMHU: TOUKA, IPSIMast, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YO, CKPELMBAIOIIUECS MPSIMBbIE,
apasieIbHOCTh U MEPIEeHAUKYISIPHOCTD MPSAMBIX U IUNIOCKOCTEH,
YTOJI MEXKAY MPSAMBIMH, YTOJI MEXIY IPSIMOM U TIIOCKOCTBIO, YToJI
MEXTy TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH,
[paccTosIHUE MEXIY HPSIMBIMU, PACCTOSTHHE MEXY TUIOCKOCTSMHU;
YMEHHUE HCIIONIb30BaTh MIPH PEUICHUH 33124 U3Y4YCHHBIEC (DaKThI U
TEOpPEMBI ITITAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl 00BHEKTOB
OKPY’KaIOLIEro MUpa;

- YMETb ONEpPUPOBATH MOHATUSAMU: MHOIOI'PaHHUK, CEUECHHUE
MHOrOrpaHHHKa, Ky0, napaienenunes, npusma, nupammuia,
(urypa 1 moBepxHOCTh BpalllCHUs, LIMJIUH/IP, KOHYC, 11ap, cdepa,
ceueHus! (pUrypsl BpalleHus, MI0CKOCTb, Kacaromascs cepsl,
[MIMHAPA, KOHYCA, IJI0MIA (b TTOBEPXHOCTH MUPAMU/IBI, IPU3MBI,
KOHYca, HWIMHJpA, Iuiouanb chepsl, 00beM Ky0a,
[PSIMOYTOJIBHOTO MTapauIeIIeIIUIIeIa, TTHPAMHUIBL, TIPU3MBI,
LUIMHApA, KOHYCA, 11apa; yMeHHe n300pakaTh MHOTOTPAHHUKHU U
[IOBEPXHOCTHU BPALIEHUS, UX CEUYCHUS OT PYKHU, C IOMOILBIO
UEepTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- YMETb ONEPUPOBATH MOHATHIMU: ABIKEHHE B IPOCTPAHCTBE,
0/100HBIE (PUTYPBI B IPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIICHUE
[iomaiel moBepxHocTel 1 00beMOB NOJIOOHBIX (GUTYp MpHU
[pEILICHIH 3a/1aY;

- YMETb BBIYUCIIATh T€OMETPUYECKHE BEIMYHMHBI (IJIMHA, YTOJ,
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rio1a1b, 00bEM, IJIOLIAAb IOBEPXHOCTH), UCIIOIb3Ys U3yUEHHbIE
(hOpMYJITBI U METO/IBI,

- YMETh OIEPUPOBATh MOHATUSAMU: IPIMOYTOJIbHASL CUCTEMA
KOOp/AMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIpHOE MPOU3BENIEHHUE, YTOJ MEXAY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOM3BECHUE BEKTOPA HA YUCIIO; HAXOAUTB C
[TOMOILBIO U3yUEHHBIX (POPMYJIT KOOPUHATHI CEPEIUHBI OTPE3Ka,
[PACCTOSIHUE MEX]Y IByMSI TOUKAMU;

- YMETb BBIOMPAThH MOAXOIALINN U3yUEHHBIH METO ISl PELICHUS
3a]1a9u, pacIio3HaBaTh MaTeMaTuIecKue (haKkThl U
MaTeMaTHYeCKHE MOJIETH B MPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSAX, B UCKYCCTBE; YMEHHE IPUBOAUTH PUMEPHI
MAaTEeMaTUYECKUX OTKPBITUH POCCUNUCKON U MUPOBOM
MaTeMaTH4eCKOil HayKH.

- YMETh OIIEPUPOBATh MOHATUSAMU: ONPEAEIECHUE, AKCHOMA,
TeopeMa, CIeACTBUE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
[paBHOCHIIbHBIE ()OPMYITHPOBKH; YMEHHE (POPMYITHPOBATH
0OpaTHOE ¥ IPOTHUBOIIOJIOKHOE YTBEPKJIEHUE, IPUBOIUTH
[IpUMEpbI U KOHTPIIPUMEPBI, UCIIOJIb30BATH METO/
MaTeMaTU4eCKON MHAYKLUU; IPOBOAUTH J10Ka3aTEIIbHbIE
paccy>XJIeHUs IIPU PELICHNH 3a/1a4, OLIEHUBATh JIOTHUECKYIO
PaBUIBHOCTD PACCYKACHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJIMHOXKECTBO,
oTiepali HaJl MHOYKECTBAMU; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN armapar Jyisi ONUCaHMsI peaJIbHbBIX MTPOLIECCOB U
SIBJICHUI TIPU PELLIEHUU 3aja4, B TOM YHCIIe U3 APYTUX y4eOHbIX
[IpeIMETOB;

- YMETh OIepUpPOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, n1epeso,
LK1, Tpad Ha IVIOCKOCTH; YMEHHE 3a1aBaTh U ONHUCHIBATh rpagbl
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[PA3TUYIHBIMU CIIOCO0AMU; UCTIOIB30BATh rpadbl MIPH PEIICHUN
3aay;

- YMETh CBOOO/IHO OTIEPUPOBATH MOHSATUSIMHU: COUCTAHUE,
[epecTaHOBKa, YHCIIO COUETAaHUH, YUCIIO TIEPEeCTaHOBOK; OMHOM
HproToHa; yMeHHEe TPUMEHATh KOMOMHATOPHBIE (PaKThI U
[paccy>KJIeHUs 17151 PEeIeHUs 3a/a4;

-yMETh ONEPUPOBATH MOHATUIMU: HATYPaJTIbHOE YHUCIIO, LIEJI0e
YUCII0, OCTATOK MO MOAYJI0, pallMOHAIBHOE YUCIIO,
MppAIMOHAIEHOE YHCIIO, MHOXKECTBA HATYPAJIbHBIX, IIEJIbIX,
pallMOHATBHBIX, IEUCTBUTEIHHBIX YHCEI; YMEHUE UCIIOIH30BATh
[MPU3HAKHU JACIIMMOCTH, HANMEHBIINN OOIIUN JEIUTENb U
HauMeHblIee odlee KpaTHoe, aaroput™ EBkiuaa npu pemenuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMaMU
CUMCTICHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHSATUSAMU: CTETICHD C IIEJIBIM
[OKa3aTesieM, KOPeHb HaTypaJIbHOW CTENEeHU, CTENEHb C
palliOHATBHBIM IMOKAa3aTEJIEM, CTENIEHb C IEUCTBUTEIHHBIM
(BEIIECTBEHHBIM) TTOKa3aTesIeM, Jorapudm 9uciia, CHHYC,
KOCHHYC ¥ TAHT€HC MPOU3BOJBLHOTO YUCIIA,

- YMETh OIEPUPOBATH MOHATUSAMU: TOKIECTBO, TOKAECTBEHHOE
[peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN
1 HEpPABEHCTB, PABHOCWJIBHOCTh YPaBHEHH, HEPABEHCTB U
CUCTEM, PALIMOHAIIbHBIE, UppPALlMOHAIbHBIC, TOKa3aTeNbHbIE,
CTETICHHBIE, TorapuPMHUUECKHe, TPUTOHOMETPUUIECKUE
YpaBHEHUs, HEPABEHCTBA U CUCTEMBbI; YMEHHUE PEIIaTh YPABHEHUS,
HEpPaBEHCTBA M CUCTEMBI C TTIOMOIIBIO PA3JIMYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPOM;
[MPUMEHATH YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJISl PEIICHUS
MaTeMaTHUeCKHX 3ajlay U 3ajjad U3 pa3IMyHbIX o01acTel HAyKu U
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[pEAIbHOM JKU3HH;

-yMeTb CBOOO/IHO ONEpUPOBATh MOHATUSAMU: TpaduK QyHKIUH,
oOpaTHast pyHKIMS, KOMIO3UIMS QYHKIMH, THHEWHas QyHKUIUS,
KBaJpaTU4Hasl GYHKLHUsA, CTeNeHHAs (QYHKIMS C LEeTIbIM
[oka3zaTeseM, TPUrOHOMeTpu4eckue GyHKINU, 0OpaTHbIE
TpPUTOHOMETpHUYECKHe (PYHKIIMH, TIOKa3aTeNIbHas 1
nmorapupmuueckas GyHKLUUU; YMEHHE CTPOUTh TpapuKu
(yHKIMH, BBIIOJTHATH TPpeoOpa3oBaHus TpapuKoB (QyHKIIHIA;
YMEHHUE MCIIONB30BaTh TpaduKu GYHKUIUH TS H3y9EeHUS
[IPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3a7a4 U3 IPYTUX
YI€OHBIX IPEMETOB M U3 PEaTbHOM KU3HU; BHIPAXKATh
(hopMyIaMH 3aBUCUMOCTH MEX]ly BETMUUHAMU;

YMEHHE CBOOOJAHO ONEpUPOBATh MOHATUAMU: YETHOCTb (PYHKIUH,
[epUOINYHOCTb (DYHKIIMH, OTPAaHUYEHHOCTD (DYHKIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMYyM (YHKIIMU, HAUOOJIbIIeE U
HaMEHblIIee 3HaYeHUs (PYHKIIUU HAa IPOMEKYTKE; YMEHUE
[IPOBOJIUTH UCCIIEIOBaHUE (DYHKIUH;

YMECHHE HUCITOJI30BAaTh CBOMCTBA M IpauKu PYHKIIHIA JIsT
[peleHys ypaBHEHH, HEPAaBEHCTB U 33/1a4 ¢ TapaMeTpamu;
300pakaTh HA KOOPAMHATHOM IIOCKOCTH MHOYKECTBA PEIICHUM
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

- yMETb CBOOOTHO ONIEPUPOBATH MOHATHAMU:
[ocie10BaTeabHOCTb, apu(METHYECKas POrpeccHs,
reoMeTpuuecKast Iporpeccusi, 0eCKOHEYHO yObIBaroOIIast
reoMeTpruecKasi Iporpeccusi; yMEeHHE 3a/1aBaTh
[10CIIeI0BATEIHHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
bopmyu;

- YMETb ONEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTH (PYHKITUH,
ACHMIITOTHI rpaduka GyHKINH, IepBasi U BTOpasi IPOU3BOAHAS
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(YHKIIMU, TEOMETPUIECKHIA U PU3NUECKUI CMBICIT IIPOU3BOHOM,
epBooOpa3Hasi, onpeeIEeHHbI HHTETpall; yMEHHE HaX0IUTh
ACUMITOTHI rpaduka QYHKIMH; YMEHUE BBIYUCIATH TPOU3BOIHBIE
CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3ULIMU (QYHKIIHH,
HaXO/ANUTh YPaBHEHHUE KacaTelbHOU K rpaduky QyHKIUY;
YMEHME UCII0JIb30BATh IPOU3BOJHYIO JUIsl HCCIIEN0BAHUS
(YHKIMH, JUTSI HAXOXKICHHUS HAMTYUIIero PEeLIeHus B
[TPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKUX U
(bU3NUIEeCKNX 3a/1a4ax, Ui ONIPEeIeHUs] CKOPOCTH U YCKOPEHHUS;
HAXOIUTH IUIOUIAI U 00BEMBI QUTYP C TOMOIIBIO HHTETPaa;
[IPUBOJIUTH MPUMEPBl MATEMATUYECKOTO MOJEIUPOBAHHUSI C
rmomoIbio AuddepeHnaaIbHbIX YPaBHEHUH;

- YMETb OIIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YUCIIO,
COIPSKCHHBIE KOMIUIEKCHBIE YNCIIAa, MOAYJIb U apTyMEHT
KOMILIEKCHOTO YHcIa, (hopMa 3alrucu KOMIUIEKCHBIX YHCell
(reoMeTpuvecKas, TPUTOHOMETpUYECKas U anredpandeckas);
YMETh IIPOU3BOIUTH apu(MeTHUECKUe EHCTBHS C
KOMIUIEKCHBIMU YHCJIAMU; IPUBOJUTH IPUMEPHI UCIIOIb30BaHUS
KOMIUIEKCHBIX YHCENT,;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: CPEHEE
apupMeTHIecKoe, MeIMaHa, HauOoJblllee U HaUMEHbIIIee
3HAUEHUS, pa3Max, TUCIEPCHs, CTAHIaPTHOE OTKJIOHEHHE JUIs
ONMCaHUs YUCIOBBIX IaHHBIX; YMEHHUE UCCIIEI0BATh
CTaTUCTUYECKHUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKuX METOJIOB U DJIEKTPOHHBIX CPEACTB; rpaduuecKu
icCiieI0BaTh COBMECTHBIE HA0JIIOIEHUS C IOMOIIBIO JUarpamm
[paccenBaHMs U JINHEWHOW PErPECCHH;

- YMETh HAXOJIUTh BEPOATHOCTU COOBITHI C UCTIOJIB30BAHUEM
rpaduuecKux METOJI0B; IPUMEHSATh Ul PELIeHUs 3a1a4 GOPMYJIbI
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CJI0KEHMSI U YMHOXEHUS BEPOSITHOCTEN, (POPMYJITy ITOIHON
BeposiTHOCTH, popMyry bepHyin, koMOnHaTOpHBIE (DaKThI U
(hOpMyJIbI; OLIEHUBATh BEPOATHOCTH PEANIbHBIX COOBITHIA; yMEHHE
OIIEpUPOBATh NOHATHUAMH: CIy4yaiiHasi BEJINYMHA, PaCIIpeciICHUuE
BEPOATHOCTEH, MATEMATHYECKOE OXKHUIaHUE, TUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIIy4aifHON BEJIMYMHBI, (QYHKIIUN
pacIpeiesIeHHs U INIOTHOCTA PaBHOMEPHOI0, I0KA3aTEIbHOIO0 U
HOPMAaJIBHOT'O pacIpeaeiICHNAN; YMEHHUE UCII0Ib30BaTh CBOWCTBA
M3y4YEHHBIX pacIpeNesIeHUN Ul peleHus 3a/1a4; 3HAKOMCTBO C
[MOHATHSIMH: 3aKOH OOJIBIITNX YHCEII, METOIbI BEIOOPOUHBIX
VCCIe0BaHUI; YMEHUE IPUBOINUTD IIPUMEPHI IIPOSIBICHUS 3aKOHA
OOJIBLIIMX YHCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX;

- yMETb CBOOOHO ONEPUPOBAThH MOHATHAMHU: TOUKA, MIPsIMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN YTOll,
[IBYI'PAaHHBIN YIOJI, TPEXTPAaHHBIA yIoJl, IEpeceKaromuecs,
[1apajuIeIbHbIE U CKPEILHUBAIOLIUECS MIPSMBIE, 1APaUICIBHOCTD U
[IEPIEHIUKYIISIPHOCTD MPSIMBIX U INIOCKOCTEH, YTOJI MEXKIY
[IPSIMBIMH, YTOJI MEKY NPSAMOU U IJIOCKOCTBIO, YTOJI MEKLY
[JIOCKOCTSIMU; YMEHHUE UCITOJIB30BATh IIPU PEILIEHUN 3a/1a4
3ydeHHbIE (PaKThl M TEOPEMBI IJITAHUMETPUH; YMEHHE OLIEHUBATh
[pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MUPE; YMEHUE OIIEpUPOBATh
NOHATUAMU: MHOTOTPaHHUK, CEUEHUE MHOTOIPaHHUKA,
[IpaBUIIbHBII MHOTOTPAHHUK, IPU3Ma, MUpaMuaa, Gurypa u
[MOBEPXHOCTh BpallleHUs, IIMIUH]IP, KOHYC, 1Iap, cdepa, pa3BepTka
[TIOBEPXHOCTH, CEYCHUS KOHYCa U LIWIHH]PA, [IApAJUICIIbHBIE OCU
VT OCHOBAHMIO, CEUEHHE MIapa, IUIOCKOCTh, Kacaromasics chepsl,
[IUJIMHPA, KOHYCA; YMEHUE CTPOUTh CEYEHNE MHOTOIPAHHUKA,
300pakaTh MHOTOIPaHHUKHU, (GUTYPBI U TOBEPXHOCTH BpAIICHMUSI,
X CEYEHMS, B TOM YHCJIE C TOMOUIBIO DJIEKTPOHHBIX CPENICTB;
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YMEHHUE IPUMEHSATh CBOWCTBA TEOMETPUIECKUX (Puryp,
CaMOCTOSITENIEHO (hOPMYITHPOBATH OTIPEIEICHUS H3y4aeMbIX
(buryp, BBIIBUTaTh TUIIOTE3BI O CBOMCTBAX W MPU3HAKAX
reoMeTpuuecKux (Guryp, 000CHOBBIBATh UJIM ONPOBEPIaTh MX;
YMEHHUE MPOBOANUTH KIACCUPUKALMIO (PUTYp 1O pa3IMYHBIM
[IpHU3HAKAM, BBIIOJHATH HEOOXOAUMBIE JOMOIHUTEIbHbIE
[IOCTPOCHHUS;

- YMETh CBOOOHO ONEPUPOBATH MOHATHAMU: TUIOIAAb (DUTYPBI,
00BEM (UTYPBI, BEIMYNHA YTIIa, PACCTOSTHUE OT TOYKH [0
[IOCKOCTH, PACCTOSIHHE MEXKIY TPSMBIMU, PACCTOSTHHE MEXTY
[IOCKOCTSIMU, TUIOMIAh chepsl, MIIOIaIb TOBEPXHOCTH
MUpaMuIbl, IPU3MBI, KOHYCa, [IWJIKHIpA, 00heM Kyoa,
[IPSIMOYTOJIBHOTO MapauleenuIieaa, TMpaMuIbl, IPU3MBI,
[WINHApA, KOHYCA, 11apa; YMEHHE HaXOAUTh OTHOLIEHHE
00BbEMOB MOAOOHBIX QUTYD;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHAMU: ABHXKEHHE,
MapasieNbHbINA IEPEeHOC, CHUMMETPUS Ha TUIOCKOCTH H B
[IPOCTPAHCTBE, IIOBOPOT, IPeoOpa3oBaHue 1M0100us, MOT00HbIE
(urypsl; yMeHHE paclo3HaBaTh paBHbIE U IOJ00HBIE (PUTYpBI, B
TOM YMCJIE€ B IPUPOJE, UCKYCCTBE, apXUTEKTYpPE; YMEHUE
1ICII0JIb30BATh T€OMETPUUYECKHE OTHOILEHUS, HAXOAUTh
reoMEeTpUUECKUE BEIMYMHBI (JITIMHA, YToJ, IUI0Iadb, 00bEeM) pU
[peILICHUH 3a]1a4 U3 APYTHX Y4eOHBIX MPEIMETOB U U3 peabHON
PKU3HH;

- yMETb CBOOOTHO OTIEPUPOBATH MOHATHIMU: IPSIMOYTOJIbHAS
crcTeMa KOOPJMHAT, BEKTOP, KOOPIMHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, ITPOU3BEACHNE BEKTOPA Ha YUCIIO,
pa3oKeHne BEKTOpa Mo 0a3ucy, CKaIsipHOE MTPOU3BECHNE,
BEKTOPHOE IPOM3BEACHUE, YTOJI MEKIY BEKTOPaMU; YMEHUE
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1ICII0JIb30BaTh BEKTOPHBIN U KOOPIMHATHBIA METOJ ISl pELICHUS
reoMEeTPUUECKUX 3aa4 U 33Ja4 APYTrux y4eOHbIX IPEIMETOB;
ONEePUPOBATH MOHATUSAMHU: MaTpuLa 2x2 u 3X3, ONpeAeIuTeNb
MaTpULbl, TEOMETPHUUECKUI CMBICI ONPEIETUTENS;

- YMETh MOJIEIMPOBATH peabHbIE CUTYallUN Ha SI3bIKE
MaTEeMAaTHKHU; COCTaBJISATh BBIPAKEHUSI, yPaBHEHHUS, HEPABEHCTBA U
11X CUCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIEN0BATh IOCTPOECHHBIE
MOJIEJIN C MUCTIONIb30BAHMEM arapara anreopsl,
MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yiIbTaT; CTPOUTh
MaTeMaTHYeCKHE MOJIETH C TOMOIIBIO0 TEOMETPUUECKUX MTOHATUI
11 BEJIMYMH, pellaTh CBSI3aHHbIE C HUMU [TPAKTUUECKHE 3a/1a4H;
COCTABJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH
[TOJTyYEHHBIN pe3yJIbTaT; PeIIaTh IPUKIIAIHbIE 3a]a4n
CpelcTBaMU MaTEMaTUYECKOIO aHaIu3a, B TOM YHUCJIE COLUAIbHO-
HPKOHOMHUYECKOTO U (PU3NYECKOTO XapaKTepa;

- YMEHUE BBIOUPATH MOAXOSIINI METO/I JUIS PEIICHUS 3aa4H;
[MOHMMAaHHE 3HAUMMOCTU MaTEeMATUKU B U3YUYEHUHU TPUPOTHBIX U
0OLIECTBEHHBIX [IPOLIECCOB U SBJICHUI; YMEHHUE PACIIO3HABATH
[IpOsIBJIEHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHE
[MPUBOJIUTH TPUMEPHI MATEMATHYECKUX OTKPBITHI POCCUICKON U
MHPOBOM MaTEMAaTHYECKOM HAyKH

OK 02 Ucnonw3oBarh
COBpPEMEHHBIE CPEJICTBA
[MO¥CKa, aHAIIN3a U
MHTEpIpEeTay WH(HOPMAIINH,
1 ”HOpPMAIIMOHHbIE
TEXHOJIOTHH JJIS1 BHIIIOJTHEHHS

3aad mpodeccuoHaIbHON

B oOnactu HCHHOCTH HAYYHOI'O ITO3HAHUS:

-c(hopMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HaykKM M OOLIECTBEHHOMW MPaKTUKH,
OCHOBaHHOTO Ha nanore KyJbTYD,

CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B
[OJINKYJIBTYPHOM MUDE;

- YMeTb ONEpHpOBaTh MOHATUAMU: palMoOHalbHas (QYHKIMA,

byHKIWHS, byHKIWHS,
morapumuueckasi (QyHKIUS, TPUTOHOMETpUYECKHE (DYHKIHH,

[IOKa3aTebHas CTEIIEHHAs
oOpaTHbIe (YHKIMH; YMEHHE CTPOUTHb TpaduKd H3YYCHHBIX
(yHKIIUH, MCIOJIb30BaTh TpapUKU NPU H3YyUYEHUHU IPOILIECCOB U
3aBUCHMOCTEH, MNpU pelIeHuu 3aJad M3 JAPYTUX Yy4eOHbIX

[peIMETOB U 3aJa4 U3 peajJbHOW >KU3HU; BhIpakaTh (Gopmyramu
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JICATCIIBHOCTH

- COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOM]

VIFOABbMH Y ITIO3HAHUA MHPA,

- OCO3HAHHME LEHHOCTH HAay4YHOH JesITeIbHOCTH,
FOTOBHOCTh ~ OCYIIECTBIISITH ~ MPOCKTHYI |
MCCIIeIOBATENBCKYIO JACATEIBHOCT MHIUBHYaTbHO
1 B IpyIIIe.
OBnaneHue YHUBEPCAIbHBIMU y4eOHbIMH
[I03HAaBaTCIbHBIMU I[eﬁCTBHSIMPI:

B) paboTa ¢ mHpOpManueit:

- BJIQACTb HAaBBIKAMHU IIOJYUCHUA I/IH(i)OpMaHI/II/I 3|

OCYILIECTBIIATh IOUCK, AHAIU3, CUCTEMAaTU3alUI0 Y|
MHTEepHpeTannio HHGOpMau pa3IudHbIX BUIOB U
(bopM npencTaBieHus;

- CO3/laBaTh TEKCTbl B pAa3lWYHBIX (opMmaTax ¢
y4eTOM Ha3HaueHWss WHGOpMAIMM W  IEJIEBOH

IIPCACTABJICHUA U BU3YyAJIN3alllH,
- OLCHUBATh JOCTOBCPHOCTD, JIETUTUMHOCTD

MOPaJIbHO-ITHUECKUM HOPMaM;
- HWCIONB30BaTh CpeAcTBa WHGOPMAIMOHHBIX M|
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTMM B  pEILICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX u
OpraHM3allMOHHBIX  3aJad €  COOJIIOJEHUEM|
TpeOOBaHUN IPTrOHOMHKH, TEXHHKH OE€30MacHOCTH,
TUTHECHBI, PECYypCcOCOEepeeHHus, TMPaBOBBIX U

PTUYECKUX  HOpPM, HOpPM  HH(OPMAIMOHHOI]

AQyUTOpWUH, BBIOMpas  ONTUMAIbHYI0  (HOPMYMCIOIB30BATH

3aBUCUMOCTH MCIKY BCIIMYNHAMU

KyJbTypbl KAaK CpEACTBAa B3aUMOJEHUCTBHUS MEXAY| YMETh OINEpPUPOBATH MOHATHAMH: TOKJIECTBO, TOKIECCTBEHHOE

peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHHM
1 HEpaBEHCTB, pPABHOCWJIBHOCTh YpaBHEHUI, HEPaBEHCTB W
CUCTEM, palllOHaJbHbIE, HppallOHaTbHbIE, TOKa3aTelbHEIE,
CTECTICHHBIE, norapudMuuecKue, TPUTOHOMETPHUECKUE
YpaBHEHUs, HEPABEHCTBA U CUCTEMbI; YMETh pellaTh YpaBHEHUS,
HEpaBEHCTBA U CHUCTEMbI C IMOMOIIBIO PA3IUYHBIX MPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IapaMeTpOM;
[MPUMEHATH YPAaBHEHHS, HEPABEHCTBA, UX CHCTEMBI JJIsi PEIICHUs

MAaTCMAaTUYCCKUX 3aaa4 M 3a7a4 U3 pa3InIHbIX obnacreit HAyKH1 U

MCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOHTeHBHOIpeaHBHOﬁ KHN3HH,

yMeTb CBOOOJHO OMNEpUPOBATh MOHATHAMM: JABHIKEHHE,
MapajieNbHbli  MEpPEeHoC, CHUMMETpUsS Ha IUIOCKOCTH U B
[IPOCTpaHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOAOOMS, MOJO0OHBIE
(urypsl; yMeTh pacro3HaBaTh paBHbIE U MOA0OHBIE (UTYDHI, B
TOM 4YHCIe B TPUPOJAE, HCKYCCTBE, apXUTEKTYpe; YMETh
T€OMETPUYECKNE  OTHOIICHHUS,  HAXOJUTH
reoMeTpUUecKrUe BEIUUUHBI (AJIMHA, Yrod, IUIouaab, 00beM) IpH

PELICHNU 3a7a4 U3 JIPYruX YYeOHBIX IMPEIMETOB U U3 pealbHOMH

I/IH(l)OpMaI_II/II/I, €€ COOTBETCTBUC IIPABOBBIM  HPKHU3HU
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0e30IMacHOCTH;
- BJIAJACTh HABBIKAMHN paCHO3HaBaHI/Ifl 1 3alllUThI
0€e30MmacHOCTH|

nH(popManuy, WHGOPMALMOHHON

VIMYHOCTHU

OK 03 ILtanupoBath u
[pean30BbIBATH COOCTBEHHOE
podeccuoHaIbHOE U
ITMYHOCTHOE Pa3BUTHE,
[IpeIPUHIMATEIbCKYIO
NIesITeIbHOCTD B
podeccronanbHOil chepe,
MCTI0JTH30BATh 3HAHUS 110
(hMHAHCOBOM I'PaMOTHOCTH B
[PA3TMYHBIX KU3HEHHBIX
CUTYyalMsax

B o0macti 1yXOBHO-HPaBCTBEHHOTO BOCTIUTAHHMS:

-- c(OPMHPOBAHHOCTh HPABCTBCHHOTO CO3HAHWSI,
PTUYECKOTO MOBEICHUS;

- CHOCO6HOCTL OLCHUBAThL CUTYyallUIO U IIPUHUMATD,
OCO3HAHHBIE PELICHUSA, OPUEHTUPYACH HA MOPAJIbHO-
HPABCTBCHHBIC HOPMbI U ICHHOCTH,

- OCO3HaHHWE JIMYHOTO BKJaJa B IOCTPOCHHE
yCTOMYMBOTO OyayIIero;

- OTBETCTBCHHOE OTHOIIICHUE K CBOMM POJUTEIISIM H
(MTM) IPYTMM YJICHAM CEMbH, CO3JaHUI0 CEMbU HA
OCHOBE  OCO3HAHHOTO  MPHUHSITHS
CEMEHHON JXU3HU B COOTBETCTBUH C TPATUIMSIMHY]

HEeHHOCTEN

HaponoB Poccuu;

OBnajieHue  YHHUBEPCAIBHBIMU  PETYJISTUBHBIMU
TeCTBUSIMMU:

a) CAaMOOPTaHMU3AITUS:

- CAMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATEIbHYIO
NesITeNIbHOCTh, BBISABISTH MPOOJIEMBbI, CTaBUTh M|
(hopMynUpoBaTh 3aa4u B

O6pa3OBaTeHLHOI>'I ACATCIIBHOCTH MW KHM3HCHHBIX

COOCTBEHHBIE

CUTyalUIX;
- CaMOCTOSATCIBHO COCTABJIATH IIJIaH PCIICHUSA

poOJIeMbl C Y4YeTOM MMEIOIUXCS PECYpPCOB,

- YMCTb OIICpUpPOBATH INOHATHUAMM palrOHAJIbHBIC,
M ppalliOHAJIbHBIC, IIOKAa3aTCJIbHBIC, CTCIICHHBIC,
HOFapI/I(I)MI/I‘leCKI/IC, TPUTOHOMCTPUICCKUC YpaBHCHHUA u

HEpAaBEHCTBA, UX CUCTEMBI;

YMCTb OICpHUPOBATH MNOHATUAMH: MHOI'OIPAHHUK, CCUYCHHC

MHOTOTpaHHHUKA, KyO, MapajUielienunes, Nnpu3Ma, TUPAMHIA,
(uTrypa U MOBEPXHOCTh BPAICHUS, IWIIHHIP, KOHYC, IIap, chepa,
ceueHUs (UTYPHI BpallleHUs, IUIOCKOCTh, Kacaromascsi cdepsl,
[WIMHApA, KOHYCA, IJIONIa b MOBEPXHOCTH MUPAMUJIBI, TIPU3MBIL,
miomanas  chepsl, 00beM  KyOa,

nupaMubl,

KOHYCa,
[TPSIMOYTOJIBHOTO
[WIMHApa, KOHYca, 1apa; yMEeHHe n300pakaTh MHOTOIPaHHUKH U

LUIUHADPA,
napajuieienunesaa, IIPU3MBI,
[IOBEPXHOCTHU BpALICHUS, UX CEUYECHHUs OT PYyKH, C IIOMOIIbIO
UEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
[pacIio3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PaclO3HABATH

IIPpaBUJIbHBIC MHOTOTPAaHHUKH;

yMETh ONEpUPOBATh TMOHATUSAMU: NPSIMOYTOJIbHAS CHCTEMA
KOOpJIUHAT, KOOPAMHATHI TOYKHU, BEKTOp, KOOPAMHATHI BEKTOPA,
YIOJI MEXIy BEKTOpaMH, CyMMa
HaxXoOUTh C

CKAJIIPHOE IIPOU3BEICHHUE,
BEKTOPOB, IIPOM3BEICHME BEKTOpa Ha YHUCIIO;
[MOMOIIBI0 M3YYEHHBIX (POPMYITI KOOpAMHATHI CepeMHbl OTpEe3Ka,

[paCCTOSAHNUEC MCIKAY ABYMSA TOUKAMHA

COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHHUI;
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- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIIOCOOCTBOBAaTh (OPMUPOBAHUIO U TPOSIBICHUIO
[TMPOKOI 3pyAHLIMK B pa3HBIX OOJACTAX 3HAHUH,
[MOCTOSIHHO TIOBBINIATh CBOW OOpa30BaTEIbHBIN H
KyJIbTYPHBII YPOBEHB;

0) CAMOKOHTPOJIb:

MICTIOb30BAaTh TMPUEMbl pedIIeKCHu ISl OLICHKH
CUTYyallld, BHIOOpPA BEPHOTO pPEILICHHUS;

- YMETb OLEHUBaTh pUCKHU M CBOEBPEMEHHO
[IPUHUMATDH PEIICHUS 10 UX CHUKEHUIO;

B) SMOLIMOHAJILHBIM HWHTEJJIEKT, MpeANoIararwuuii
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBALMH, BKIKOYAIOIIEH CTPEMIICHUE
K JOCTM)KCHMIO LEIM U YCIeXy, ONTHUMH3M,
MHULMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

- OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTH TOHUMATH
PMOILIMOHAIIBHOE COCTOSIHME JPYIHX, YUUTHIBATH €TI0
[IpY OCYIIECTBJIEHUU KOMMYHHUKAIIUU, CIOCOOHOCTH,
K COUYBCTBHUIO U CONIEPEKUBAHUIO;

- COLIMAIIBHBIX HaBBIKOB, BKJIFOYAIOIIUX
CIIOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C APYTUMH
IIOABMHU,  3a00TUTBCS, TPOSBIATH HUHTEpEC |
paspeniatb KOHQJIUKTHI

OK 04 DddexTrBHO
B3aMMOJICHICTBOBATH U
[paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

"OTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOSATCIIBHOCTHU Y|
CaMOOTIPEJIEIICHUIO;

-OBJIaJICHUE HAaBBIKAMH y4eOHO-MCCIIeI0BATEIHLCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

- YMETb OIIEPUPOBATh MOHATUAMMU: CIIyYalHBIN OINBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMETh BBIUUCIISTH
BEPOSITHOCTH C  UCIOJB30BAaHUEM TIpaUuecKHX METOJOB;
[IPUMEHATh (POPMYJIBI CIOKEHHsI U YMHOXEHHUS BEpOSTHOCTEH,
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OBJ'IaZICHI/IG YHUBCPCAJIbHBIMU KOMMYHHUKATHBHBIMU]

IEHCTBUSAMMU:
0) COBMECTHAsI IeITEIIbHOCTb:
- TOHMMaTh M HCHOJb30BaTh IPEUMYIIECTBY

KOMAaH/THOW ¥ WHINBUYaJIbHON PabOTHI;
- [PUHUMATHh LEJIM COBMECTHOW JEATENIbHOCTH,
OpraHu30BbIBaTh U KOOPIAUHUPOBATH IEUCTBUSA IO
e¢ JIOCTIDKCHMIO: COCTaB/ISATh IIJIaH OCHCTBHUH,
[pacrpeiesiaTh pojau C YYETOM MHEHHU YYaCTHHUKOB
00CYy X IaTh pe3yJIbTaThl COBMECTHOUM pabOTHI;

- KOOPAWMHHUPOBATHL U BBEIIIOJIHATH pa60Ty B YCJIOBHAX]
[peaIbHOTO, BHPTYaIhbHOTO W KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS,
OCYLLIECTBIISATh

[IOBCACHUC B Pa3IMYHBIX CUTyaAllUAX, IPOABIIATH

MMO3UTUBHOE  CTPATErHMUYECKOC]
TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBnaseHne  YHUBEPCAJIbHBIMH  PETYJIATUBHBIMY|
NICHCTBUSAMM:

) IPUHITHE ce0sl U JPYTUX JIFOJICH:

- IIPUHAMAThb MOTHMBBI M apIyMEHTBI IPYIUX JIOJCH]
[IPY aHAJIU3€ PE3yJIbTATOB JCATECIBHOCTH;

- IPU3HABATh CBOE IIPABO U MIPABO IPYTrUX JIOACH HA)
OIIIMOKU,

- pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C TO3UIIH

IPYroro yeaoBeKa

KoMOWHATOpHBIE (aKkTBl W (OpMyNBI TpH pelIeHUH 3ajad;
OLICHUBATh BEPOSATHOCTU pEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIydalHbIMM  BEJIMYMHAMU; YMEHHE

MIPUBOJAUTh  IIPUMEPHI

[IPOSIBJICHUS OOJTBIITUX
0OIIECTBEHHBIX SBICHUSX;
- YMeThb CBOOOJHO ONEPUPOBATH MOHSATUSIMU: CTEMEHb C IIEIBIM

KOPEHb  HaTypaJbHOU CTENEHb C

3aKOHa Yucell B IPUPOJHBIX N

I[IOKa3aTCICM, CTCIICHU,

[PAIMOHAJIBHBIM  IMOKA3aTCJIEM, CTCICHL C ,Z[GI>'ICTBI/IT€JIBHBIM

aorapupm
KOCHHYC W TAHT€HC MTPOM3BOJILHOTO YHCIIA;

(BELIECTBEHHBIM)  TOKa3aTelieM, 4yycaa, CHUHYC,

- yMeTb CBOOOJHO ONEpPUpPOBaTh MOHATHUAMU: Ipaduk (yHKIHUH,
oOpaTHast PyHKIWS, KOMIO3UIUS (PYHKIIUH, TUHEHHAS (QYHKITHSA,

KBajpaTHUuHas (yHKOUS, CTeneHHas (QYHKUOUS C  [eJbIM
[oKaszaTeiaeM, TpUTOHOMeTpuueckue  (yHKUIUH, OOpaTHbIE
TPUTOHOMETPUUECKHUE byHKIUH, MoKa3aTenbHas u

nmorapudmuueckasi GyHKIHUU; YMETh CTPOUTH TpapuKu QpyHKIU,
BBITTOJIHATE Pe00pa3oBaHust rpauKoB PYHKIUH;

- YMETh HCIIONB30BaTh rpadukd (QYyHKOWA Ui HU3YyYeHUSs]
[IPOIIECCOB M 3aBHUCHMOCTEH NpU pPEHICHHH 3ajad U3 JPyTUX
y4eOHBIX MPEAMETOB W W3 pEalbHOM IKU3HH;
(bopMyIaMH 3aBUCHMOCTH MEXIY BEITMYNHAMU,
CBOOOZHO OIEPUPOBATH IMOHATHSIMHU: YETHOCTh (YHKIUH,
[EepUOJMYHOCTh  (YHKIMH,  OrPAaHMYEHHOCTb  (DYHKIHH,

MOHOTOHHOCTh ()YHKIIMH, SKCTpeMyM (YHKIHHU, HauOoJbllee U

BBIPaXKaTh,

HaMEHbIIEe 3HA4YCHUS (YHKIMHM HAa MPOMEKYTKE, YMETh
[IPOBOJIUTH UCCIIEIOBaHUE (DYHKITUH;

- YMEThb WCIIOJIb30BaTh CBOWCTBA U Trpa@uku (QyHKUUN IS
pElIeHNs YpaBHEHHI, HEpaBEHCTB U 3ajJay C [apaMeTpamuy;

300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUN
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YpaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBiATh YCTHYIO
11 TMCbMEHHYIO
KOMMYHHKAITAIO HA
FOCYJTaPCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢
y4eTOM O0COOCHHOCTEH
COLIMATILHOTO U KYJBTYPHOTO
KOHTEKCTa

B 001acT 3CTETHYECKOr0 BOCIIUTAHUS:

- OCTCTHYCCKOC OTHOMICHUC K MHPY, BKJIIOYasd
DCTCTUKY 6I>ITa, HAay4HOT'O 158 TEXHHUYCCKOTI'O|
TBOpPYECTBA, CIIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTh BOCIIPUHHMMATh pa3IMYHbIC BH/]Ib
ICKyCCTBA, TPAJAMLMU M TBOPUECTBO CBOETO H
NpyT'MX  HapoJOB, OLIyIIaTh  AMOLMOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;

- Y6G)KIIGHHOCTB B 3HA4YUMOCTU 1A JIMYHOCTHU U]
00I1IeCTBAa OTEYECTBEHHOI'O U MUPOBOI'O MCKYCCTBA,
PTHUYECKHUX KYJBTYPHBIX TPAaJuLMHd M HApPOIHOIO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHHMIO B Pa3HBIX BHIAX
HICKYyCCTBA, CTpPEMJICHHE  IPOSBIATH
TBOPYECKOH JINYHOCTH;

OBJIB.,Z[CHI/IC YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU]

ITeHCTBUSIMU

a) oOIIeHueE:

- OCYIIECTBIIATh KOMMYHHUKAIIMH BO Bcex cdepax
PKU3HU,

- pacro3HaBaTh HEBepOaJTbHBIE CPEJCTBA OOIIEHUS,
MOHUMATh 3Ha4YCHUE COIIMATBLHBIX 3HAKOB,
[pacrio3HaBaTh MPEANOCHUIKU KOH(JIHKTHBIX]

chyauHﬁ U CMAT4YaThb KOH(bHI/IKTLI;

- YMETb OINEpPHPOBATH MOHATHAMU: CpeJHee apu(MeTHUECcKoe,

MearaHa, HauOoyblliee W HAWMCHbBIIEE 3HAYCHUS, pa3Max,
Habopa;
WHTEPIIPETUPOBATH uH(pOpMaIHIO,

Ha Juarpammax, Trpadukax,

JIUCTICPCHUS, CTAHAAPTHOC OTKJIOHCHUEC YHCIJIIOBOI'O

YMEHHE W3BJIEKAThH,
[IpEeICTAaBICHHYI0 B Ta0nuuax,
OTPa)KAIOILYK0 CBOMCTBA pEaJbHBIX IPOLIECCOB U  SIBICHUN;
[IpPEeICTaBIATh MHPOPMALMIO C MOMOIIBIO TAaOIUI[ U JUArpaMM;
HcClIeloBaTh CTaTUCTUYECKUME JaHHbIE, B TOM UHUCIE C
[pUMEHEHHEM TpapUUECKUX METOAOB U SJIEKTPOHHBIX CPEJICTB;

- YMETb OIEpUPOBATh MOHATUAMM: TOUYKA, MpsAMas, IUIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIM YIrOJI, CKPEIIMBAIOIIMECS IPSIMBIE,
[MapajuIeIbHOCTh U NEPIEHANKYIIIPHOCTh NPSIMBIX U IJIOCKOCTEM,
YTOJI MEXKAY MPSIMBIMH, YTOJI MEXKAY MPSMOU U IIOCKOCTBIO, YTOJ

MCIKAY IINIOCKOCTAMU, paCCTOAHHUEC OT TOYKH [JO IINIIOCKOCTH,

Ka4ueCTBAPACCTOSAHNUEC MCIKAY IIPAMBIMU, PACCTOAHUEC MCKAY IIIOCKOCTAMU,

- YMETb MCMOJIb30BaTh NP PEIICHUH 3a/1a4 U3Y4YEeHHbIE (aKThl U
TEOpeMbl IUIAHUMETPUU; YMEHHUE OLEHHMBATH Pa3Mepbl 00BEKTOB
OKPY’KaIOILEero Mupa

- Pa3BCpHYTO U JIOTUYHO MH3JIaraTb CBOKO TOYKY]
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3PCHUSA C UCITOJIB30BAHUECM A3BIKOBBIX CPCACTB

OK 06 IIposBisaTh

pa)X TaHCKO-MAaTPUOTHUYECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE TOBEJICHUE Ha
OCHOBE TPaTUITUNOHHBIX
001IIeYeITIOBEUCCKUX
[ICHHOCTEH, B TOM YHCJIIE C
Y4eTOM FapMOHH3AIUN
ME)KHAITMOHAIIBHBIX 1
MEXPETUTHO3HBIX OTHOIICHUIH,
[IPUMEHSITh CTaHIAPTHI
AQHTHUKOPPYIIIUOHHOTO
[TOBEICHUS

OCO3HAaHHUC O6y‘IaI-OI_HI/IMI/IC$I
rpaxcz(aHCKoﬁ UIACHTUYHOCTH,

Pa3sBUTHC

LCJICHAIIPABJICHHOC

1800637000505 JIMYHOCTHU Ha OCHOBC

denepaund, HUCTOPUYECKUX U

[TaHBI;
B yacTu rpa’kJjaHCKOr0 BOCTIUTAHMUSL:
- OCO3HAHHE CBOMX KOHCTUTYLHOHHBIX IIpaB
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIKA;
TpPaULUOHHBIX

TYMaHHUCTHYCCKHUX

MIPUHSTHE
00111eueTI0BEUECKUX
IEMOKPAaTUYECKUX [IEHHOCTEH;

MIPOTUBOCTOATH

TOTOBHOCTb
PKCTPEMU3MA, HallMOHAJIN3Ma,
[pacoBBIM, HALIMOHAJIbHBIM IPU3HAKAM;
- TOTOBHOCTb BECTH COBMECTHYIO IESITEIbHOCTD
MHTEpecax Ipa)/JIaHCKOro 00IIecTBa, y4acTBOBATh

caMOyIpaBJICHUU B

POCCHICKOMH|

BHYTpEHHEH

JTyXOBHO-|
HpPaBCTBEHHBIX IIEHHOCTEHM HapoaoB Pocculiickon
HaI[MOHAJIbHOA]
KyJIbTYPHBIX Tpaauiuii, (OpMHUPOBAHHE CHCTEMB]

BHAYUMBIX  [IEHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
QHTHUKOPPYIIIUOHHOTO MUPOBO33pEHUS,
[paBOCO3HAHUS, 9KOJIOTHYECKOMN KYJbTYDBIL,|

CIIOCOOHOCTH CTaBHUTh oeJm U CTPOUTH JKU3HCHHBIC

HallMOHAJIbHBIX,

UJIC0JIOTH Y|
KceHogoobuwu,
JINCKPUMHUHAIIUKA 110 COLUAJIbHBIM, PCIUTHO3HbIM,

0011e06pa3oBaTeIbHON

- YMETb OIIEPUPOBATh MOHATUAMU: IIPAMOYTOJIbHASL CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YIOJl MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCJIO; HAXOIUTH C
[TOMOIIIBIO U3yUEHHBIX (HOPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[pacCTOsTHUE MEXAY JBYMS TOUKaMU;

-yMeTb BbIOUpaTh MOAXOAAIIUN U3yUYEeHHBI METOJT JAJIsl PEIECHUS
3a]1a4u, paclo3HaBaTh MaTeMaTu4eckue (pakThl U
MaTeMaTH4eCKHUe MOJEIN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IPUMEPHI
MaTeMAaTUYECKUX OTKPBITUM POCCUNCKONW U MUPOBOM
MAaTEMaTUYECKON HAYyKH.

- YMETb OIIEPUPOBATh MOHATUAMMU: CIIyYalHBIM OINBIT U CIIy4aliHOE
H|cOOBITHE, BEPOSTHOCTh CIy4allHOTO COOBITHS; YMETh BBIYMCIIATH

BEPOSITHOCTh C  HMCIOJIb30BAaHUEM  TPaPUUYECKUX  METOJIOB;
[IPUMEHSTh (OPMYJIbI CIOKEHHUS M YMHOXXEHUS BEpPOSITHOCTEH,
KoMOMHaTOpHbIe (akThl W (GOpMyNbl TpU pPEIIeHUU 3a]ady;
OLICHUBATh BEPOSTHOCTU pEaTbHBIX COOBITHIA; 3HAKOMCTBO CO

CHy‘l@.fIHLIMH YMCHHUC TNIPUBOAUTL IMPUMCPLL

i

BCINYHNHAMMU,

[IPOSABJICHUA  3aKOHaA OOJIBIINX YHCENI B MNpUPOAHBIX U

OGH_ICCTBCHHBIX SIBJICHUAX

B|
B|

25



OpraHU3alMU U IETCKO-IOHOIIECKUX OpraHu3alusix;
- YMEHHE B3aUMOJCHCTBOBAaTh C COLHAIBHBIMY|
MHCTUTYTaMH B COOTBETCTBHH C WX (DYHKIUSIMHU U
Ha3HA4YCHHEM;

- TOTOBHOCTh K TYMaHHUTApHON M BOJIOHTEPCKOH|
EeATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHHUS:

- chOpMHUPOBAHHOCTH POCCUHCKON TpakIaHCKOM|
MJICHTUYHOCTH, NATPUOTU3MA, YBAKEHUS K CBOEMY]
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Tiepen PoauHou,
FOpJIOCTH 32 CBOW Kpai, CBOIO PoaiMHy, CBOH S3bIK U
KYJIbTYpY, IIPOLLIOE u HacTosuiee]
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- LIEHHOCTHOE€ OTHOILIEHUE K TOCYJIapCTBEHHBIM|
CUMBOJIAM,  HCTOPUYECKOMY W  IMPUPOAHOMY]
HACJICIUIO, IaMSATHUKAM, TPaauLUsIM HapOIOB
Poccun, noctmxkenusm Poccnn B Hayke, UCKyCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYAE;

- njeiHast yOeKIeHHOCTh, TOTOBHOCTD K CIIYKEHUIO
1 3amure OrTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cyns0y;

OCBOCHHBIE  OOYYAIOIIMMHUCA  MEXKIPEAMETHBIC
MOHSTHSI M YHHUBEpCAJbHBIE YyueOHBIE JeHCTBUS

(perynsiTUBHBIC, IMO3HABaTEIIbHBIC,
KOMMYHHUKaTHUBHBIE);
- CIIOCOOHOCTh Ux HCIIOJIb30BaHMS B

[I03HABATEJIBHOW M COLMAJIBHOM  TIPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY INITAHWPOBAHUIO U
OCYIIECTBIICHUIO y4eOHOI JESATEIIBHOCTH,
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OpraHu3anuy  y4eOHOTrO  COTpYAHHYECTBA
[eJarornIYeCKUMH pabOTHUKAMH U CBEPCTHUKAMHU, K
y4aCTHIO B MMOCTPOEHUH VHIUBUyaTbHOH
00pazoBaTebHON TPACKTOPUH;

- OBJIaJICHHE HABBIKAMH YUEOHO-
MCCIIEI0BATENBCKOM, IPOEKTHON U COLMAIIBHOU

JICATCIIBHOCTHU

OK 07 CogeiicTBoBaTh
COXPAHEHUIO OKpYyXKarolen
Cpellbl, pecypcocOepexeHHIo,
[MPUMEHSATH 3HAHUS 00
M3MEHEHUU KITUMaTa,
[IPUHIIUITBI OEPEKITUBOTO
[IPOU3BOJICTBA, 3P (HEKTUBHO
IeiCTBOBATh B YPE3BbIYANHBIX
CUTYaLUsAX

- HC IPUHUMATH I[CflCTBI/ISI, MMpUHOCAIINE BpPC/
OKpYKaroIlei Cpeae;
YMETh

MPOTHO3UPOBATh  HEOIArONPHSITHBIC
DKOJIOTMYECKHUE TOCIIEICTBUS
e CTBUM, TPEOTBpAIATh UX;

- PaCIOUpPUTL OIIBLIT ACATCIBHOCTH 3KOJIOTUYECKOM|

MpeANPUHUMAEMbIX

HAIIPaBJICHHOCTH,

pa3pabarbiBaTh IUIaH pELICHUA NPOOJIEMBI C
YUETOM aHajh3a MMEIOIIMXCS MaTepUAIbHBIX H
HEMaTepPHAIBHBIX PECYPCOB;

OCYHICCTBJIATDH HCHeHaHpaBHCHHLII)'I ITOHMCK

[epeHoca CpeaCcTB crioco0OB  NEeHCTBUA

podeccuoHanbHy0 Cpeay;

n B
- YMCTb IICPCHOCUTH 3HAHUS B INO3HABATCIIBHYIO U
[IPAKTUYCCKYLO obiactu KHU3HCACATCIIbHOCTH,

- [OpcjiaraTb HOBBLIC ITPOCKTHI, OLUCHUBATHL UJACH C
[TO3UIIMHU HOBU3HBI, OPpUTHUHAIIbBHOCTH, HpaKTI/IHGCKOﬁ

3HAYNMOCTH;
- JaBaTh OIICHKY HOBBIM CHUTYyalldsM, BHOCHTH
KOPPEKTHUBBI B JIEeITEIBHOCTD, OIICHUBATh

COOTBETCTBUE PE3YJbTATOB LECIAM

yMETh ONEpPUpPOBATH TMOHATUAMHU: (QYHKIHSA, HETpEepbIBHAS
byHKITHS,
MHTErpai;
(YHKIMHA, MCTIONB3ys CHpPAaBOYHBIE MaTEpHaNbl, HCCIEIOBATH B

MIPOM3BOJHAs,  IEpBOOOpa3Has,  ONpeAeTeHHBIN

YMETb HaXOAWUThb IMPOU3BOJHBIC 3JICMCHTAPHBIX

HpOCTGfII.HHX clydasax (bYHKLII/II/I Ha MOHOTOHHOCTHb, HaAXOAUTH|
HauOONbIINE W HAWMEHBIINE 3HAYEHHS q)yHKI.[HfI; CTPOUTH
Fpa(bI/IKI/I MHOI'O4JICHOB C HCIIOJIBb30BaHHUEM arrapara
MaTCMAaTUYCCKOIo aHalik3a,

MIPUMEHATHh  IIPOU3BOJHYIO IIPH

pelleHnd  3agad = Ha

OPHUCHTHPOBAHHBLIC 3aJa4Xd Ha HauOOJIBIIINE W HAWMMEHBIIINE

NBUKEHHME;,  pellaTh  MPAKTHUKOA
3HAUEHUS, HA HAXO0XACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb ONEPUPOBATH IOHATHUAMM: JBU)KEHUE B IPOCTPAHCTBE,
o100HbIE (PUTYpBI B MPOCTPAHCTBE; MCIOJIB30BAaTh OTHOLICHHE
[ioniaeld MOBEPXHOCTEH W 00BEMOB MOMOOHBIX GUTYp MpH
pEIICHNH 3a]1a4;

- YMETb BBIUHCIISTH F€OMETPUYECKHE BEJINYMHBI (JJIMHA, Yrodi,
[I0I1ab, 00BEM, TUIOIIAIb TOBEPXHOCTH), UCIIONB3YS U3YUCHHBIE

(hOpMYJIBI I METOJIBI

27



[IK 2.3 KonTponupoBaTb U |- TOYHO U IPAMOTHO BBIIOJIHATh U3MEPEHUS, - YMETb BBIIIOJIHATH PACYETH MATEMAaTUYECKUMH METOJaMU

OICHHUBATH KaYCCTBO - 00pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIIHIO
BBITIOJIHSIEMBIX Pa0OT.

B pesynbrare ocBOeHUsI IPOrpaMMbl y4eOHOTO IpeMeTa peain3yeTcs MporpaMmMa BOCIIUTAaHMsI, HAallpaBjIeHHas Ha (YOPMUPOBAHHE CIIETYIONINX
JMYHOCTHBIX pe3ynbTaToB (JIP):
JIP 2 IlposBasiomuii akTHBHYIO TPaKIAHCKYIO MO3MIHI0, JEMOHCTPUPYIOIIMM INPUBEPKEHHOCTh MPUHIMIIAM YECTHOCTH, IOPSIOYHOCTH,
OTKPBITOCTH, PKOHOMUYECKH AaKTHBHBIH W YYacTBYIOIIMH B CTYJEHYECKOM M TEPPUTOPHAILHOM CaMOYIPABIEHHWH, B TOM YHUCJIE Ha YCIOBHSIX
N0OpOBOJIbUECTBA, MPOAYKTUBHO B3aWMOJACWUCTBYIOUIMI M y4acTBYIOUIMI B J€ATEIbHOCTH OOIIECTBEHHBIX OpraHM3aluil (MPOSIBISIET FOTOBHOCTh K
pabote Ha 6aro OTevecTBa, )KeJIaHUE YIaCTBOBATh B OOIIECTBEHHON 1 0OIIIECTBEHHO-TTOJIMTHYECKOU KU3HHU CTPaHBbI);
JIP 4 IlposBasiomuii ¥ JEMOHCTPUPYIOMIMNA YBa)XXCHHE K JIIOISAM TPYJa, OCO3HAIOIIMA IEHHOCTh COOCTBEHHOTro Tpyaa. CTpeMsIuiics K
(hOopMUPOBAHHIO B CETEBOM Cpejie TMYHOCTHO U MPO(ECCHOHATFHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO clea» (0OCO3HAET YTO TaKoe «IU(POBOH Clien»);
JIP 23 Ilonydenue oOyyaromMMHUCS BO3MOXKHOCTH CaMOPACKPBITUS M caMoOpeaau3alysl JUYHOCTH (IIPOSBISIET MHTEpEeC K camMooOpa3oBaTeNbHOU
NeATEIIbHOCTH );
JIP 30 OcyuiecTBasiomuii NOUCK W HUCHOJb30BaHWE HMHPOpManuu, HEOOXoauMoil st 3(PQEeKTHUBHOTO BBHIOJHEHUS PA3NUYHBIX 3ajad,
poheCCHOHATBFHOTO U JIMYHOCTHOTO pa3BUTHUS (BbIpaskaeT roTOBHOCTh pacCMaTpHUBATh MPOTHBOPEUMBYIO WM HEMOIHYIO HH(OPMAIIHIO, HE OTKIIOHSS

€€ aBTOMATUYCCKU U HE ACj1asd MOCICINHBIX U MPEKACBPEMCHHBIX BBIBOJOB.
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2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM y4eOHOro nmpeaMeTa ¥ BUIAbI Y4eOHOH padoThl

Bua yueoHoii paGoThI O0Bém B yacax

O01béM o0pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 MpeaMeTa 459

B TOM YHCJIE:

OcHoBHOE conepxxaHue 306

B TOM YHCJIE:

JEKIUHU, YPOKHU 192

MIPAKTUYECKUE 3aHATHS 114

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE

B T.4..

TEOpeTUIeCcKoe o0yueHue -

NPaKTUYECKUE 3aHATHUS 32

CamocrosiTesibHast padora 153
Ilpomescymounan ammecmauus - 6 6ude IK3ameHa 1 cemecmp
Hmozosan ammecmauyus- 6 gude IK3amena 2 cemecmp

29




2.2. TemaTn4yecKuil IJIaH U COJePKAHHUE TUCHUILINHBI

DopmupyeM
Coaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NpodeccunoHATbHO-
HaumeHoBaHue pa3jie/ioB . O0neMm ble
OpPHEeHTHPOBAHHOE), IA00PATOPHBIE M MPAKTHYECKHE 3aHATHS, IPUKJIATHON
U TeM 4acoB KOMIEeTeHIH
MOAYJIb (IIPU HAJTUYMH) "
1 2 3 4
OcHoBHOe conep:kanne
Pasnen 1. IloBTopenue 14
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprkanue yueOHOro MaTepuasa
Lenb u 3agaun MateMaTuky | ba3oBble 3HaHUS M YMEHHs 110 MaTeMaTHKe B MPO(ECcCHOHANBHON U B MOBCEIHEBHON 2
pu OCBOEHUH | (KOMOMHUPOBAHHOE 3aHTHE)
CIIeNaTbHOCTH CamocrosiTenbHas padora Ne 1 1
YueOnuk Anumos III.A. Anrebpa u Hauana MaremaTuueckoro aHanusa. 10-11 k. OK-01,
.1, Nel-3 OK-02,
OK-03,
Tema 1.2 CopepxaHue yaeOHOTO MaTepralia OK-04,
Yucna wm BeruucieHus. | JleiicTBusl HaJ TOJOXKHUTEIBHBIMA M OTPUIATEIHHBIME YHCIAMH, OOBIKHOBEHHBIMH U 2 OK-05,
Bripaxxenus U | IeCATUYHBIMU ApoOsiMu. JleWcTBUS co cTeneHsMH, (OpPMYJIBI  COKPAIIEHHOTO OK-06,
npeoOpazoBaHUs YMHOXEHHS. (KOMOMHUPOBAHHOE 3aHITHE) OK-07
CamocrosiTeibHas padora Ne 2 1 IIK 2.3
VYyeOnuk Anumos I1I.A. Anredpa u Hauana maremMatudeckoro aHanusa. 10-11 k. m.1.
Ne 4-5
Tema 1.3 Cogepxanue yueOHOTO MaTepualia
IIponentHele Boiuucinenus | [Ipakruyeckoe 3ansitue Ne 1 2

[TpocTeie IPOIIEHTHI, Pa3HbIEe CIIOCOOBI X BhIUUCICHHS. CIIOKHBIC MPOIICHTHI
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CamocrosiTeibHas padora Ne 3 1
VYueonuk Anumos III.A. AnreOpa u Havana MmaTeMatndeckoro ananuza. 10-11 ki1 m.2,
Ne9-10.
Tema 1.4 CopepxaHue yaeOHOTO MaTepralia 2
VYpaBuenus u HepaBeHcTBa | [IpakTnyeckoe 3ansitue Ne 2 JluHeiinbie, KBaJpaTHBIE, IPOOHO-THHEHHBIC YPAaBHEHUS
Y HEPAaBEHCTBA
CamocrositesibHast padora Ne 4 1
VYuebnuk Anumos III.A. Anrebpa u Hauana Maremarudyeckoro aHanuza. 10-11 . m.2,
Nell-12.
Tema 1.5 ConepxaHue yueOHOTO MaTepralia 2
Cucremsl  ypaBHeHMid ¥ | CocoObl pELICHUS CHCTEM JIMHEHHBIX ypaBHeHud. Metox [aycca. Cucremsr
HEPAaBEHCTB HEJIMHEHHBIX ypaBHEHUH. CrcTeMbl HEPAaBEHCTB (KOMOMHUPOBAHHOE 3aHATHUE)
CamocTrosiTesibHasi padora Ne 5 1
Pemenune 3ananuii no teme «CUCTEMbl YPaBHEHUI U HEPABEHCTBY»
Tema 1.6 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE CO/lep:KaHUe (CoAepKaHHe NPHKJIAJIHOIO 2
['eomeTpus Ha mWIOCKOCTH MOYJIs1)
IIpakTuueckoe 3ansaTue Ne 3 Buspl maockux Guryp u ux miomaisb.
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce T€OMETPUU Ha MIIOCKOCTH
CamocTrosiTesibHast padoTa Ne 6 1
Pemenue 3ananuii o teme «I'eomeTpus Ha INIOCKOCTH»
Tema 1.7 Copneprxanue yueOHOTo MaTepuana 2
BxonHoi KOHTPOJIb KontpoabHass paGora Ne 1 «Beuucnenuss u npeoOpa3oBaHUs. YpaBHEHUS U
HEepaBeHCTBA. ['eoMeTpus Ha MIOCKOCTU»
CamocTrosiTesibHast padora Ne 7 1
Penrenue 3amad mo reMe
Paznmea 2. 14 OK-01,
Crenenn U KOPHH. OK-02,
Crenennasi pyHKUHsA OK-03,
Tema 2.1 Copneprxanme yueOHOTO MaTepuraa OK-04,
Crenennas Qynkuus, ee | [loHsTHEe KOpHS N-OW CTEMEHU U3 JCHCTBUTEIbHOro umcia. CBOMCTBA KOpPHS N-Oif 2 OK-05,
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CBOMCTBA creneHnd. DyHKIUU ywWEVX  ux cpoiictBa M rpaduku. (KOMOMHMPOBaHHOE
3aHSITHE )
CamocrosiTeibHass padora Ne 8
VYueOnuk Anumos LII.A. AnreGpa u Hauana MmaTemaTuueckoro anaiausza. 10-11 ki m.4,
Ne32-34

Tema 2.2 Copneprxanue yueOHOTo MaTepuana

IIpeobpazoBanue IIpakTnyeckoe 3ansaTue Ne 4 [IpeoObpazoBaHne HPpaLMOHATBHBIX BBIPAKEHHUH

BBIPAXKCHUM C KOPHSAMHU n-
O CTEeNeHU

CamocrosiTeibHast padota Ne 9

Yueonuk Anumos III.A. AnreOpa u Havana MmaTeMatudeckoro ananuza. 10-11 xi. m.4,
No42-45

Tema 2.3
CaoiicTBa CTEIIEHU C

Conepxanue yueOHOTO MaTepuaia

[TonsiTue creneHu ¢ MOOBIM pallMOHATBLHBIM MOKa3aTeneM. CTeneHHble (YHKINH, HX

panoHaTbHBIM U | cBOMCTBa U rpaduKu (KOMOMHUPOBAHHOE 3aHITHE)

JEHCTBUTEIBLHBIM CamocrositesibHast padora Ne 10

MOKa3aTeIsIMI
VYueOnuk Anumos III.A. Anrebpa u Hauana MaremaTudeckoro ananusa. 10-11 ki. m.4,
Ne48-49.

Tema 2.4 Copneprxanue yueOHOTo MaTepuana

Pemenne uppanmoHaibHbIX
YpPaBHEHUH U HEPABEHCTB

[Ipocrelile wuppaloOHANbHBIE YPAaBHEHHUS W HEPAaBEHCTBA. (KOMOMHHPOBAaHHOE
3aHSTHE)

CamocrositesibHas padora Nell

VYuebnuk AnumoB HI.A. AnreOpa n Hayana maremaTuyeckoro aHanusza. 10-11 k. .9,
Nel52-154

IMpakTnueckoe 3ansitue Ne S MeToibl pelIeHUs] UPPAMOHAIIBHBIX YPABHEHHUIA.

CamocrositesbHasi padora Ne 12

VYyeOnuk Anumos III.A. Anrebpa u Hauana MaremaTuueckoro aHanusa. 10-11 k.
Nel56

OK-06,
OK-07
IIK 2.3
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IIpakTnyeckoe 3ansaTue Ne 6 PenieHne nppalmoHaabHbIX YPaBHEHUI U HEPABEHCTB. 2
CamocrosiTesibHas padora Ne 13 1
YueOnuk Anumos LII.A. Anrebpa u Hayana MatemaTudeckoro aHanuza. 10-11 k.
.10, Ne163, .10, Ne172-173
Tewma 2.5 Coneprkanue yueOHOTro MaTepuaa
Crenenu u kopHU. | KonTposbHas padora Ne 2 «Onpenenenue creneHHor GyHkuu. Mcnons3oBanue ee 2
CrenenHas GyHKIUSA CBOIICTB MpU peUICHUH YPAaBHEHHUI U HEPABEHCTB)»
CamocrositenbHas padora Ne 14 1
VYuebuuk AnumoB HI.A. AnreOpa n Hayana maremaTuyeckoro ananusza. 10-11 k. 1.6,
Nel20-121, n.10, Nel166-167
Pa3nea 3. 16 OK-01,
IHoka3aTenbHas pyHKIUA OK-02,
Tema 3.1 Copneprxanue yueOHOTO MaTepuana OK-03,
[TokazarenpHas  ¢yHkuusd, | CremeHb ¢ OPOHM3BOJBHBIM  JCHCTBUTENBHBIM  MoOKaszateraeM.  OmpejeneHue 2 OK-04,
ee CBOICTBa MIOKa3aTeNIbHOM (QYHKINH, ee CBOMCTBA U rpaduk (KOMOMHMPOBAHHOE 3aHSITHE) OK-05,
CamocrosiTeaLHasi padora Ne 15 1 OK-06,
OK-07
VYyeonuk AmmmoB II.A. AnreOpa u Hayama matemarudeckoro anammsza. 10-11 xu. 11K 2.3
.10, Ne193-194
3HAKOMCTBO C IPUMEHEHHEM TOKa3aTeIbHON PyHKINN (KOMOMHUPOBAHHOE 3aHSTHE) 2
CamocrositesibHast padora Ne 16 1
VYuebnuk AnumoB LIL.A. AnreOpa u Hauana maremaTuyeckoro anaimsa. 10-11 ki
.10, Ne195-196
Tema 3.2 Conepxanue yaeOHOTO MaTepralia
Pemenne mnoxasarensHbX | [lpakTumueckoe 3aHsaTHe Ne 7 PernieHue IOKa3aTelbHBIX YPaBHCHHHA METOJIOM 2
YpPaBHEHU U HEPABEHCTB ypaBHMBAHMS MTOKa3aTeei, METOJIOM BBEJICHUSI HOBOM NTEPEMEHHOM.
CamocrositeibHas padora Ne 17 1

VYyeOnuk Anumos III.A. Anrebpa u Hauana MaremaTuueckoro aHanusa. 10-11 xi.
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.12, Ne210-214.

[TokazarenbHble HEpaBeHCTBA.( KOMOMHUPOBAHHOE 3aHSTHE)

CamocrositeibHas padora Ne 18

VYyeOnuk Anumos III.A. Anrebpa u Hauana MaremaTudeckoro aHanusa. 10-11 xi.
Ne236-238.

IIpakTnyeckoe 3aHsaTHe Ne 8 @OyHKIMOHANBHO-rpaUUYECKU METOH pEeLICHUs
MI0KAa3aTeNIbHBIX YPABHEHUN U HEPABEHCTB.

CamocrosiTeibHas padora Ne 19

Yueonuk Anumon I1I.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.
.14, Ne240-241.

Tema 3.3
CucreMbl  HOKa3aTEJIbHBIX
ypaBHEHUH

Coneprkanue yueOHOTro MaTepuaa

Pemenue cucreM mokazaTebHBIX YpaBHEHUH (KOMOMHHUPOBAHHOE 3aHITHE)

CamocrositesibHast padora Ne2(

VYyeOnuk Anumos III.A. Anrebpa u Hauana MaremaTuueckoro aHanusa. 10-11 ki
.10, No244-245.

IIpakTyeckoe 3anaTHe Ne 9 Cuctembl IOKa3aTENbHbIX YPABHEHUN U HEPABEHCTB

CamocrosiTenbHas padora Ne 21

Yueonuk Anumor II.A. Anre6pa u Hauvajga matemaTudeckoro anammsa. 10-11 xi. ,
Ne262.

Tema 3.4
Pemenue 3a]a4.
[NokazarenbHas QyHKIHA

Cogepxanue yueOHOTo MaTepualia

KonTposabHasi paGora Ne 3 PemieHue moka3aTelbHBIX YpPaBHEHHM METOAOM
YpaBHUBaHMS TIOKA3aTelied M METOJAOM BBEJCHUS HOBOW mnepeMeHHOW. Pemenue
IIOKa3aTEJIbHBIX HEPABEHCTB

CamocrosiTesibHast padora Ne 22

Yuebnuk AnumoB HI.A. AnreOpa n Hayana marematuyeckoro ananusa.10-11 xi.,cTp.
88 Nel-4 (ITpoeps cebst!)
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Pasnen 4. Jlorapugmsl. 22
Jlorapudpmuyeckas
dyHKuus
Tema 4.1 Coneprkanue yueOHOTro MaTepuasa
Jlorapudm gucia. | Jlorapubm umcna. JlecATUUHBIH W HaTypajgbHBIA  JOrapudMbl, YUCIO € 2
JlecsaTHUHBIHI U | (KOMOMHUPOBAaHHOE 3aHSTHE)
HaTypalbHbIA sorapumel, | CamocrosiTeibHast padora Ne 23 1
YHCIIO €
Yyeonuk Anumon II.A. AnreOpa u Hadana maTeMaTudeckoro ananusa. 10-11 k.
n.15, Ne267-275.
Tema 4.2 ConepxaHue yueOHOTO MaTepralia
CgoiicTBa norapudmos. | Ilpakruyeckoe 3ansitue Ne 10 CpoiicTBa jorapuhmMoB. 2
Onepanus CamocrosiTesibHas padora Ne 24 1
Jorapu(MUPOBaAHUS
VYuebnuk AnumoB HI.A. AnreOpa n Hayana maremaTuyeckoro aHanusza. 10-11 k.
.16, Ne290-294.
IpakTuueckoe 3anaTue Ne 11 [IpeoOpazoBanue morapuMUIECKUX BBIPAKEHUN 2
CamocrositeibHas padora Ne 25 1
VYyeOnuk Anumos III.A. Anrebpa u Hauana MaremaTudeckoro aHanusa. 10-11 ki
.17, Ne301-306.
Oneparust gorapupmMupoBanus. (KOMOMHUPOBAHHOE 3aHSTHE) 2
CamocrosiTeibHast padora Ne 26 1
Yyeonuk Anumon III.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.
.17, Ne368-372.
Tema 4.3 ConepxaHnue yaeOHOTO MaTepualia
Jlorapupmuueckas Jlorapudmuueckas ¢pyHKIms, €€ cBoicTBa U rpaduk (KOMOMHUPOBAHHOE 3aHSTHE) 2
(GyHK1HS, €€ CBOWCTBA CamocrosiTesibHas padora Ne 27 1

VYuebuuk Anumos LI.A. AnreOpa n Hayana maremaTuyeckoro ananusza. 10-11 k.

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07

IIK 2.3
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.18, Ne320-324.

Tema 4.4

Pemenue
JorapupMUUECKUX
YPABHEHUI U HEPABEHCTB

Cogepxanue yueOHOro Marepualia

[Tonatne  norapuMUYecKOro  ypaBHEHHUS. Omnepanust ~ MOTEHUHUPOBAHUSL.
(KOMOMHHPOBAaHHOE 3aHSTHE)

CamocrosiTeibHas padora Ne 28

Yyeonuk Anumon III.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.
m.19, Ne337-338.

IIpakTyeckoe 3ansitue Ne 12 Tpu OCHOBHBIX METOJIa PEIICHUS JIOTapUPMUUECKUX
YpaBHEHUN: PYHKIMOHAIbHO-TpadUUYeCcKuii, METO NOTEHIIUPOBAHNUS, METO]l BBEACHUS
HOBOW MEpEMEHHOM

CamocTrosiTesibHasi padora Ne: 29

VYueonuk Anumos LI.A. AnreOpa n Hayana marematudeckoro aHanusza. 10-11 k. ,
Ne343-345.

Jlorapugmuueckue HepaBeHCTBA (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrositeibHas padora Ne 30

YueOnuk Anumos LII.A. Anrebpa u Hayana MatemaTuueckoro aHanuza. 10-11 k.
.20, Ne359-361.

Tema 4.5 CopepxaHnue yueOHOTO MaTepualia
Cucremsl ANTOpPUTM pEIIEHUs CUCTEMBI JOrapu(PMHUUEcCKUX ypaBHEHUH. (KOMOMHHPOBAHHOE
JorapuPpMUUECKUX 3aHATHE)
YpaBHEHUI CamocrositesbHast padora Ne 31
Yuebnuk Anumon HI.A. Anrebpa n Hayana maremaTuyeckoro aHanu3za. 10-11 k.,
Ne380-383
NuauBuayaabHoe 3aaHue: IOArOTOBUTh coo0IeHne « Jlorapupmsl BOKpyT Hac»
Tema 4.6 IIpodeccuoHaIbHO-OPHEHTUPOBAHHOE coJep:KaHue (codepiKaHHe NPUKIATHOTO

Jlorapumbl B mpupoae H

MO/YJIfA)
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TEXHUKE IIpakTnyeckoe 3ansitue Ne 13 [Ipumenenue norapudma. Jlorapupmuueckas cnupanb

B IIPUPOJIE, €€ MaTeMaTHUYECKUE CBOMCTBA

CamocrosiTesibHasi padora Ne 32 1

yuebHuk AnumoB III.A. AnreGpa u Hayana Matemarudyeckoro ananusa. 10-11 k. .20,

Ne354-357.
Tema 4.7 Coneprkanue yueOHOTro MaTepuaa
Pemenue 3a1a4. | KourpoabHas padora Ne 4Jlorapudmudeckas pyHkius. Pemenue norapupMudeckux 2
Jlorapudmer. YpaBHEHUI U HEPABEHCTB
Jlorapudgmuueckas CamocrosiTesibHas padora Ne 33 1
byHKIUSA

VYyeonuk Anumon II.A. AnreOpa u Hadana maTemMatudeckoro ananusa. 10-11 k.,

Ne396.
Pa3nen 5. OcHOBBI 36 OK-01,
TPUTOHOMETPHH. OK-02,
Tpuronomerpuyeckue OK-03,
GyHKuun OK-04,
Tema 5.1 CopepxaHnue yueOHOTro Marepualia OK-05,
Tpuronomerpuyeckue Pagnannas mepa yria. [IoBopoT ToOuku BOKpYT Hayasia KOOpIuHAT. (KOMOMHHUPOBAaHHOE 2 OK-06,
(GYHKIMHM ~ TPOM3BOJIBHOTO | 3aHSTHE ) OK-07
yrina, gucna. Pagnannas u | CamocrositesibHasi pa6ora Ne34 1 1IK 2.3
rpajycHas Mepa yria

Yueonuk Anumos III.A. AnreOpa u Havana MmaTeMaTudeckoro ananusa. 10-11 ko.,m.

21-22 Ne411,412, 423.

Omnpenenenue cuHyca, KOCUHYyCa, TaHT€HCA M KOTaHTeHca. 3HaKU CHHYCa, KOCHUHYCA, 2

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

CamocTrosiTesbHast padora Ne 35

VYuebnuk Anumos HI.A. AnreGpa n Hayana marematuyeckoro ananusza. 10-11 xir.,m.
23-24 Ned449-452.

Tema 5.2

CogepxaHnue yueOHOTro MaTepuala
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OcHoBHbIE
TPUTOHOMETPUYECKHUE
TOX/IECTBA.

@opMyIIbl TPUBEICHUS

IIpakTyeckoe 3anatue Ne 14 Tpuronomerpuueckue ToxxaecrBa. CHHYC, KOCHHYC,
TAHI€HC ¥ KOTAHT'€HC YIJIOB OL U - (L.

CamocrosiTeibHas padora Ne 36

VYuebnuk Anumos HI.A. AnreOpa u Hayana marematuyeckoro aHanusza. 10-11 xir.,m.
25-26 Ne465-468. 1. 27-28 Ne485-487.

dopMybl IpUBEeHUST (KOMOMHUPOBAHHOE 3aHITHE)

CamocrositesbHasi padora Ne 37

Vuebunk Anumos HI.A. AnreOpa n Hayana marematuyeckoro ananusza. 10-11 ki, m.
31Ne 529-531.

Tema 5.3

CuHyc, KOCHHYC, TaHI€HC
CYMMBl M pa3HOCTH [JBYX
YIJIOB

CuHyC ¥ KOCUHYC JBOIHOIO
yria. DopmyJibl
IIOJIOBUHHOTO yTIJla

Cogepxanue yueOHOTO MaTepualia

®opmyabl crnokeHuss. CHHYC M KOCHHYC JABOWHOrO yria. @opMylibl MOJIOBHHHOIO
yria. BelpaxkeHne TpPUTOHOMETPUYECKUX (YHKIMH dYepe3 TaHTeHC MOJOBUHHOTO
aprymeHTa. (KoMOMHUPOBAHHOE 3aHSATHE)

CamocrositesbHast padora Ne 38

VYuebnuk Anumos LI.A. AnreOpa n Hayana maremaTuyeckoro ananusza. 10-11 xir.,m.

[IpeoOpa3oBanusi CyMMBl TPUTOHOMETPHYECKHMX (YHKUMH B TPOHU3BEACHUE U
IIPOU3BENIECHUS B CYMMY. (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTeibHast padora Ne 39

VYuebnuk Anumos LI.A. AnreOpa n Hayana maremaTuyeckoro aHanusza. 10-11 xir.,m.

[IpeobpazoBanus MIPOCTEULINX TPUTOHOMETPUYECKUX BBIPAKCHUIN
(KOMOMHHPOBAaHHOE 3aHSTHE)

CamocrosiTeibHas padora Ne 40

VYuebnuk Anumos II.A. AnreOpa u Hayana maremaTuyeckoro aHanusza. 10-11 xir.,m.

Tema 5.4
@yHKIMKA, UX CBOWCTBA.
Crnioco0nl 3a1anust GQyHKIUN

Conepxanue yueOHOTO MaTepuaia

IIpakTyeckoe 3ansaTHe Ne 15 OOnacth ompeneneHUss U MHOXECTBO 3HAUYEHUN
¢byakiuii. YETHOCTh, HEUETHOCTb, MEPUOAMYHOCTH (QYHKIMH. CrocoObl 3amaHus

byHKIMA
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CamocrositeibHas padora Nedl
Penrenue 3anad mo treMe.
HNuauBuayanbHoe 3a1aHue:

Coznanue npeszenranuu Ha TeMy: «IIpeobpa3oBanue rpadukoB»

Tema 5.5
TpuroHomeTpuueckue
GyHKIIMU, HX CBOWCTBA H

Cogepxanue yueOHOTro MaTepuala

OO6nacTb ompeneneHuss U MHOXECTBO 3HAYCHUH TPUTOHOMETPUUECKUX (DYHKIIHA.
YéTHOCTh, HEUETHOCTD, MEPHUOAMYHOCTh TPUTOHOMETpHUEcKuX (pyHKImii. CBOMCTBA 1

rpaduxu rpadukn QyHKIMHA y = €Os X, Y = sin X, y = tg X, y = ctg X. (KOMOMHHPOBAaHHOE
3aHSTHE)
CamocTtosiTeibHast padota Ne 42
Yuebnuk AnmumoB LI.A. AnreOpa u Hayasna MmaremaTuyeckoro aHanusa. 10-11 ki, m.
38-41, Ne 712-715
Tema 5.6 Coneprkanue yueOHOTro MaTepuaa
[IpeobpazoBanue rpaduxos | [Ipakruyeckoe 3amsitue Ne 16 Cxartue ©  pacTsbkeHue — rpadukoB
TPUTOHOMETPUUYECKUX TpuroHomerpuyeckux ¢ynkuuii. IIpeoOpazoBanue rpadukoB TPUTOHOMETPUUYECKUX
(yHkumi GyHKIMiI
CamocrosiTeibHas padora Ne 43
Yueonuk AnumoB III.A. Anreb6pa u Hayaima Maremarudeckoro ananmmza. 10-11 ki.,42,
Ne 736-738
Tema 5.7 IIpogeccnoHa/ILHO-OPHEHTHPOBAHHOE COJepKaHHe (CoAep:KaHUe IPHKJIATHOIO
Onucanue MO/LYJIsl)
MIPOU3BOJCTBEHHBIX IIpakTnyeckoe 3ansitue Ne 17 Hcnonp3oBaHME CBOWCTB TPUTOHOMETPUUYECKHUX

MPOIIECCOB C  MOMOIIBIO
rpadukoB QyHKITHI

GbyHKIMA B MpodheCCHOHATBHBIX 3a/1auax

CamocrositenbHas padora Ne 44

NuauBuayanbHOe 3a1aHUe: CO3/IaHMe MTPE3CHTAIIUU 110 TeMe « TPUTOHOMETPHS B
JKA3HU YEJI0OBEKA»

39



Tema 5.8 O6parHblie

Conepxanue yueOHOrO MaTepuaa

TPUTOHOMETPUYECKUE OOparable  TpuroHomeTpuueckne  (yHkmum. Mx  cBoiictBa W rpaduku
byHKIIN (xOMOMHUPOBAHHOE 3aHITHE)
CamocrositesibHasi padora Ne 45
VYuebnuk AnumoB HI.A. Anrebpa n Havasna maremaTuyeckoro aHanu3za. 10-11 k.,
.43 Ne 753-755.
Tema 5.9 | Coneprxanue yueOHOro Marepuana
Tpuronomerpuueckue [Tpocreiinye TPUrOHOMETPUYECKHE YPAaBHEHHS: COS X =a, sinX =a. tgx =a,ctgx =

YPAaBHEHUS U HEPABEHCTBA

a (KOMOMHMPOBAHHOE 3aHSITHE)

CamocrosiTeibHas padora Ne 46

Yueonuk Anumon II.A. AnreOpa u Hadana MmaTeMaTndeckoro ananusa. 10-11 k., .
33-35

Ne 573,591,610.

IIpakTyeckoe 3ansithe Ne 18 PemieHue TpPUrOHOMETPUYECKUX YypaBHEHUN
CBOJSILLIMXCS K KBaJJPATHBIM U PELIaEMble Pa3I0KEHUEM Ha MHOKUTEIN

CamocrosiTeibHas padora Ned7

YueOnuk Anumos LII.A. Anrebpa u Hayana MmaTemaTuueckoro aHanusa. 10-11 k.,

. 36, Ne 621-623, 629,631

OpHOpOaHBIE TPUTOHOMETPUYECKUE YpaBHEHUS (KOMOMHUPOBAHHOE 3aHSITHE)

CamocrositeibHas padora Ne 48

VYueOnuk Anumos III.A. Anrebpa u Hauana maremMaTudeckoro aHanusa. 10-11 ki, m.
36,Ne 626-627.

[Tpocreiime TpUroHOMETpUYECKHE HepaBEHCTBA (KOMOMHUPOBAHHOE 3aHATHE)

CamocrosiTeibHas padora Ne 49

YueOnuk AnumoB LII.A. Anrebpa u Hayana MmatemaTuueckoro aHanusa. 10-11 xi.,m.37
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Ne 648-650(2,4).

NuauBuayajibHOe 3aIaHle: TTOATOTOBUTE COOoOIIeHHE 1o TeMe: «[Ipumenenne
TPUTOHOMETPHUH Ha JKEJIE3HOIOPOKHOM TPAHCIIOPTE)

Tema 5.10 CopepxaHue yaeOHOTO MaTepralia
Cucremsl
TPUTOHOMETPUYECKUX CuctemMbl TPOCTEHIIUX TPUTOHOMETPUUYECKHX YpPaBHCHHH (KOMOMHUPOBAHHOE 2
ypaBHEHUH 3aHATHE)
CamocrositeibHas padora Ne 50 1
Yuebnuk AnumoB II.A. AnreOpa n Hayana maremaTuyeckoro aHanusza. 10-11 k., m.
37, Ne 651-653
Tema 5.11 CopepxaHnue yaeOHOTO MaTepualia
Pemenne 3amau. OcHoBbl | KonTposbHast padora Ne 5 [IpeoOpa3oBaHne TPUTOHOMETPHUYCCKHX BBIPAKCHHIA. 2
TPUTOHOMETPHH. Pemennie TpUrOHOMETPUUECKUX YpaBHEHHUH M HEPaBEHCTB B TOM 4YHCIE C
TpuronomeTpudeckue HCIIOJIb30BaHUEM CBOMCTB (DYHKIIUH.
Gynkun CamocrositeibHass padora Ne 51 Pemenne 3amau mo Teme «OCHOBBI 1
TPUTOHOMETPUI
1 cemectp -102 yaca
Pa3nen 6. 10 OK-01,
KoMmniiekcHbIe YncIa OK-02,
Tema 6.1 Copneprkanue yueOHOTo MaTepuana OK-03,
KomiekcHsie uncna ITonsitTue koMmiuiekcHOro uyucia. ComnpsyKEHHbIE KOMIUIEKCHBIE YHCIA, MOIYJb U 2 OK-04,
apryMeHT KOMILIEKCHOTO drcia. POopMbl 3alMCH KOMILIEKCHOTO YMCIa OK-05,
(anreOpamMyecKasi, TPMIOHOMETPMYECKAs, IIOKa3aTelbHas). (KOMOMHMPOBAHHOE OK-06,
3aHSITHE) OK-07
CamocrosiTeibHas padora Ne 52 1 IIK 2.3

Pemenue 3anay mo teme.

NuauBuayaibHoe 3a1aHue: cooOuieHne Ha TeMy « Mctopus BO3HUKHOBEHNE
KOMIUIEKCHBIX YHCEID»
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IIpakTHyeckoe 3ansaTHe Ne 19 JlelicTBUS ¢ KOMIUIEKCHBIMU YHCIaMU 2
CamocrosiTesibHas padora Ne 53 1
Pemenue 3anay no teme.
Tema 6.2 CopepxaHnue yaeOHOTO MaTepualia
IIpumenenne xkomiuieKCHbIX | [IpakTHueckoe 3aHsitue Ne 20 BrImoHEHHE PAacyeTOB C IMOMOIIBI0O KOMIUICKCHBIX 2
qucel YHCell.
CamocrositeibHas padora Ne 54 1
Pemenue 3amau no teme.
[TpumMepsl UCTIONB30BaHNS KOMITJIEKCHBIX Ynced (KOMOMHUPOBAHHOE 3aHSATHE) 2
CamocrositenbHas padora Ne 55 1
Penrenue 3anad mo treMe.
Tema 6.3 Pemenue 3anmau. | Comepkanue yueOHOTo MaTepuana
KomrmuiekcHele uncia KonTposabnasi padora Ne 6 [leficTBus ¢ KOMIIJIEKCHBIMM YHCIaMH B pa3iIMYHBIX 2
dopmax
CamocrositesibHast padora Ne 56 1
Pewenue 3amau no reme.
Pazgen 7. IlpousBoaHas 40 OK-01,
GyHKIUM, ee IPUMEHEHUE OK-02,
Tema 7.1 Copneprxanue yueOHOTo MaTepuana OK-03,
[Ipenen OnpeneneHre YUCIOBOW IMOCIEIOBATENLHOCTH W CHOCOObI ee 3amanus. CBoOWCTBa 2 OK-04,
[IOCJIE0BATEILHOCTH, YHCIOBBIX IOC/IEA0BaTeNbHOCTENR. OnpeeneHne Mpeaena IOoCIe0BaTelbHOCTH. OK-05,
npenen Gyukuuu. IlonaTue | Beruncienue npeaesnos mociemaoBareabaocte. [Ipenen GyHKIMH HA GECKOHEYHOCTH. OK-06,
MPOU3BOIHOM. [Mpenen GyHKIMK B TOYKe. (KOMOMHUPOBAHHOE 3aHATHE) OK-07
CamocrosiTesibHas padora Ne 57 1 IIK 2.3
Pemenue 3amau no reme.
3agaun, TPUBOJAIIME K TOHATHUIO MPOM3BOAHOW. OrnpeneneHrne MNpOU3BOTHOM. 2
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AJNTOPUTM OTBICKaHHUS MIPOU3BOIHON (KOMOMHUPOBAHHOE 3aHATHE)

CamocrosiTeibHas padora Ne 58
Pemenne 3amad no teme.

NuauBuayabHOE 3aJaHue: TIOJTOTOBUTH coo0mIeHue o teme: «YUucna duboHaudm»

Tema 7.2
Qopmynel u  mpaBmiIa
mddepeHIpoBaHUSL

Cogepxanue yueOHOro Marepualia

IIpousBoaHas creneHHoN GyHKIMU.(KOMOMHUPOBAHHOE 3aHSITHE)

CamocrosiTesbHas padora Ne 59

Yueonuk Anumos III.A. Anrebpa u Hadana maTeMaTudeckoro ananusa. 10-11 k.,
1.44-45, Ne 783,793-796.

IIpakTnyeckoe 3ansitue Ne 21 Dopmynsl quddepeHmpoBanus. (KOMOMHUPOBAHHOE
3aHATHE)

CamocrositesbHast padora Ne 60

VYuebuuk AnumoB HI.A. Anrebpa n Hayana maremaTuueckoro aHanu3za. 10-11 k.,
.46, Ne 807-809.

IIpakTuueckoe 3ansaTue Ne 22 [IpaBuna nuddepeHmpoBaHus

CamocrositeibHas padora Ne 61

YyeOnuk Anumos 1. A. Anrebpa u Hauana maremaTudeckoro aHanusa. 10-11 ki.,
.46, Ne 810-811.

Tema 7.3
IIpousBogHass  CIOXKHOU
byHKIIUN

Cogepxanue yueOHOTO MaTepualia

[Tpou3BoHas cOXKHON PYHKINU (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTeibHas padota Ne 62

VYuebnuk AnumoB HI.A. AnreOpa n Hayasa maremaTuyeckoro aHanusa. 10-11 k.,
1.47,Ne 833-836.

Haxosxenre mpou3BOIHOM CIIOKHON (DYHKITNU (KOMOMHUPOBAHHOE 3aHITHE)

CamocTrosiTesibHasi padora Ne 63
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Pemenue 3anay no teme.

IIpakTnyeckoe 3ansitue Ne 23 Brruaucinenue nmpow3BOJHONH (YHKIMH B 3aJaHHOU
TOYKE

CamocrositesibHasi padora Ne 64

VYuebnuk AnumoB HI.A. Anrebpa n Havasna maremaTuyeckoro aHanu3za. 10-11 k.,
.47, Ne 837-841.

Tema 7.4
[lonsiTe O HENMpPEepHIBHOCTH

Cogepxanue yueOHOro Marepualia

[Tonstue HenpepbiBHON (QyHKUMHU. CBoiicTBa HenpephlBHON (QyHKIMHU. CBSA3b MEXIY

GbyHKIUY. Merton | HenpepbIBHOCTBIO U AU HepeHIuPyeMOCThIO (PYHKIIMU B TOUYKE. AJTOPUTM pPELICHUS
WHTEPBAJIOB HEPaBEHCTB METOJJOM UHTEPBAJIOB (KOMOWHUPOBAHHOE 3aHATHUE)
CamocrosiTesibHasi padora Ne 65
Pemenue 3aau o teme.
Tema 7.5 Copneprxanue yueOHOTO MaTepuana
I'eomeTrpuueckuit u | ['eoMeTpudeckuii CMBICH TPOM3BONHOW (YHKIMH — YIJIOBOW KO3 PHUIHUEHT
¢buznveckuit CMBICTI | KacaTeJIbHOH K TpaduKy PyHKIMH B TOUKE. (KOMOMHUPOBAHHOE 3aHSATHUE)
HPOU3BOJHOM CamocrosiTeibHast padora Ne 66
yuebnuk AnumoB III.A. Anre6pa u Hayana Matematndeckoro anaiausa. 10-11 k.,
11.48,Ne 859-860.
IIpakTuyeckoe 3aHsitue Ne 24 VYpaBHEHHE KacaTelbHOW K Tpaduky (yHKIHH.
ANTOpPUTM COCTaBIICHUS! YpaBHEHUS KacaTelbHOH K rpaduky QyHKuu y=f(x)
CamocrositeibHas padora Ne 67
yueOHuK Anumos LI A. Anrebpa u Hayasia MmaTematuueckoro ananuza. 10-11 k.,
m.48,Ne 0861.
Tema 7.6 Copepxanue yaeOHOTO MaTepralia
Ou3nYECKHil cMeici | [IpakTnueckoe 3ansitue Ne 25 Ouznyecknii (MEXaHUYECKUA) CMBICI POU3BOTHOM
HPOU3BOJHOM B | CamocTosiTe/ibHas1 padoTa Ne 68
po¢eCCHOHATBHBIX

Pemenune 3agay mo teme.
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3agadax

Tema 7.7
MOHOTOHHOCTh  (DYHKIUH.
Touku 3KCTpEeMyMa

Conepxanue yueOHOTO MaTepuaa

Bospacranne u yObiBaHwe (GyHKIMH, COOTBETCTBHE BO3pacTaHUs M YOBbIBaHUSA
(GyHKIMH 3HAKY TPOU3BOAHON. (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrositeibHas padora Ne 69

YueOnuk Anumos III.A. Anrebpa u Hauana maremaTuueckoro aHanusa. 10-11 ki.,
.49, Ne 900-903.

IIpakTHyeckoe 3ansiTe Ne 26 DKCTpeMyMbl (PyHKITUH

CamocrositesbHas padora Ne 70

Yyeonuk Anumon II.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
.50, Ne 912-913.

IlonsiTe TPOM3BOAHOM  BBICHIETO IMOPSAJAKA, COOTBETCTBHE 3HaKa BTOpPOM
IIPOM3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKLMHU Ha OTpe3ke. (KOMOMHHUPOBAHHOE
3aHITHE)

CamocTrositesbHast padora Ne 71

Pemenue 3agay no Teme.

Tema 7.8
UccnenoBanue QyHkuuii u
MOCTpOEHUE TPpaGuKOB

Coneprxkanue yueOHOTro MaTepuasa

ANTOPUTM UCCIIeAOBaHUS (DYHKIIMKM W TIOCTPOCHHsI €€ Trpaduka C I[OMOIIBIO
MPOU3BOAHON. (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrositenbHas padora Ne 72

YyeOnuk Anumos III.A. Anrebpa u Hauana maremaTuueckoro aHanusa. 10-11 ki.,
n.51, Ne 926.

IIpakTnuyeckoe 3ansitue Ne 26 lccnenoBanue (GyHKIMH Ha MOHOTOHHOCTh H
MOCTPOCHUE TPa(UKOB.

CamocrosiTeibHas padora Ne 73

YueOnuk Anumos LII.A. Anrebpa u Hayana MmatemaTuueckoro aHanusa. 10-11 k.,
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.51, Ne 927.

Tema 7.9 HaubGonpimee wu

Cogepxanue yueOHOro Marepualia

HauMEHbIIIee 3HavyeHus | [IpakTnyeckoe 3ansaTue Ne 27 HaxoxaeHue HanOOIbIIEr0 U HAMMEHBIIIETO 3HaYeHUH 2
VZ NI byHKIUH
CamocrosiTenbHas padora Ne 74 1
Yyeonuk Anumon II.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
11.52,Ne 944,946.
NupuBuayaabHoe 3aaHue: cO3/laHue pe3eHTalnuu 1o teme «OmnpenenaeHre CBONCTB
(GyHKIHU IO TpaduKy IPOU3BOTHON
Tema 7.10 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE CO/iePKaHUE (COAepKaHHe NPHKJIAJIHOIO
Haxoxnenne MO/YJIST)
onTuManbHOro pesynprara | [IpakTudeckoe 3ansitue Ne 28 IIpuMeHeHHEe TNPOU3BOJHOM MpPU PEIICHUU 2
C HOMOIIBIO IPOU3BOAHOM B | IPUKJIAJHBIX 3a/1a9
NPaKTHYECKHUX 3a7a49ax CamocTosnTebHasi pagora Ne 75 1
Yuebuuk Anumos III.A. AnreOpa u Hauana mareMaTudeckoro anammsa. 10-11 k.,
11.52,Ne 973-976.
Tema 7.11 Coneprxkanue yueOHOTro MaTepuasa
Pemenne 3aga4. | KontpoabHasa paGora Ne 7 @opmynsl u mpaBuia  JudQepeHIMpOBaHUs. 2
ITpoussoanas GyHkuuu, ee | MccnenoBanne (yHKIHMHA C MOMOIIBIO MPOoU3BOAHOW. Hambonblnee W HauMeHbIIEE
IIPUMEHEHNE 3HaYeHUs (QyHKIIUU
CamocrosiTesibHas padora Ne 76 1
Yueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
m.52,Ne 973-976.
Pa3nen 8. 20 OK-01,
IlepBooOpa3Has pyHKUMH, OK-02,
ee MpUMeEHEeHHue OK-03,
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Tema 8.1
[lepBooOpa3znass  pyHKIUH.
[IpaBuna HAXOXKICHUS

epBOOOPa3HBIX

Conepxanue yueOHOrO MaTepuaa

IlonsiTHE WHTErpUpPOBAHUA. Pemenune 3amay Ha CBs3b NEpPBOOOpa3HONM U €€

MIPOU3BOIHOM, BBIYHCJICHIE nepBooOpazHoOn IS TAaHHOU GyHKIHH.

(KOMOMHUPOBAHHOE 3aHITHUE)

CamocrositesbHass padora Ne 77

Yuebnuk AnumoB HI.A. AnreOpa n Havana maremaTuyeckoro aHanu3za. 10-11 k.,
1.54-55, Ne 989-991.

Ta6JII/ILIa (I)OpMy.H 1 HAXO0XICHHA HepBOO6pa3HLIX. HpaBHna BBIYHCIICHUA

nepBooOpazHoil (KOMOMHUPOBAHHOE 3aHSITHE)

CamocrosiTesbHas padora Ne 78

Yueonuk AmumoB III.A. AnreOpa u Hadaysia maTtemMaTudeckoro anayimza. 10-11 xi.,
m.54-55,Ne 993,

Tewma 8.2
Heonpenenennsiit
WHTErpa

CogepxaHnue yueOHOTO MaTepralia

IpakTuyeckoe 3anaTue Ne 29 HeonpeneneHHbIit HHTErpas

CamocrosiTeibHas padora Ne 79

VYyebnuk AnumoB I.A. AnreOpa n Hayana MmaremaTuyeckoro aHanu3za. 10-11 k.,
n.54-55,

Ne 992,994.

Tema 8.3

OnpeneneHHblid  MHTErpal.
®opmyna  Heroroma  —
JleiiOuura. ITnomans
KPUBOJIMHEHHOM TPAIICLIUH.

Coneprxanue yueOHOTO MaTepraa

[lonsTe onpenenéHHOro  MHTErpaia.
(KOMOMHHPOBAaHHOE 3aHATHE)

®opmyna Herootona—  Jleiibnuia

CamocrositeibHas padora Ne 80

Yyebnuk AmumoB III.A. AnreOpa m Havaysia matemMaTudeckoro anaimza. 10-11 k.,
n56,Ne 1000.

3ajaud, NPUBOASAIIME K IMOHSATHUIO OINPEACICHHOIO0 MHTErpaja — O BbIYMCICHUU
IUIONIAI KPUBOJMHEWHON Tpamenuu, O MEePEeMEIICHUd TOYKH. (KOMOMHHPOBAHHOE
3aHSTHE)

OK-04,
OK-05,
OK-06,
OK-07
IIK 2.3
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CamocrosiTeibHas padora Ne 81

Yyeonuk Anumon II.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
.57, Ne 1004-1010.

IIpakTHyeckoe 3ansaTHe Ne 30 ['eoMeTpruecKkuii CMBICI OIIPEIEIEHHOIO HHTETpaJla

CamocrtosiTeibHast padota Ne 82

VYuebnuk AnumoB HI.A. AnreOpa n Hayasna maremaTuyeckoro aHanu3za. 10-11 k.,
n58, Ne 1014.

NuauBuayaabHoe 3agaHMe: NpurotoBuTh cooOmienne 1o teme «W.Hproton. Ero
POJIb B Pa3BUTHH MaTEMaTHYECKOr0 aHAJIN3a»

Ou3NUECKUil CMBICI OMPEIeIEHHOr0 UHTerpaja. (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrositeibHas padora Ne 83

Penrenue 3amad mo reMe

Tema 8.4
OnpeneneHHbld UHTETPA B
AKUZHU

IIpodeccnonabHO-OPMEHTHPOBAHHOE COJepPKaHue (Colep:KaHue NPHUKJIATHOIO
MOYJIs1)

IMpakTuueckoe 3ansaTne Ne 31 ['eoMeTpUUECKHiA CMBICI OINPEIEICHHOTO MHTETpaJa.
®opmyna HetoToHa - Jleiionuna.

CamocrosiTeibHas padora Ne 84

Pemrenne 3aJ1a4 110 TeMEC

IIpakTyeckoe 3ansaTue Ne 32 PemeHue 3agady Ha NpPUMEHEHWE HMHTErpajga s
BBIYUCIICHUS (PU3MUYECKUX BEIUYHH U TUIOLIaIeH

CamocrositeibHas padora Ne 85

Yueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
n58, Ne 1018.

HNuauBuayanbHoe 3aJaHue: CO3JaHUE MPE3CHTAMU MO TeMe « ['eoMeTpuuecKkui
CMBICIT ONIPEAECIEHHOTO HHTETPAJIa

Tema 8.5
HHTerpanbHOe UCYUCIICHHE

Coneprkanue yueOHOTO MaTepuraa

Kontpoasnas pa6ora Ne 8[1epBooOpa3nast pyHKIMU, €€ MPUMEHEHHE
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CamocrosiTeibHas padora Ne 86

Yyeonuk Anumon II.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
159, Ne 1027-1028.

Paszgen 9 [Ilpsimbie wu 18
IIOCKOCTH B
NPOCTPAHCTBE
Tema 9.1 ConeprkaHue yueOHOro MaTepuasa
OcHoBHbIE nouatud | [Ipeamer crtepeomerpuu. OCHOBHBIE TOHATHSA (TOYKa, MpsMasi, IUIOCKOCTD, 2
CTEPEOMETPUH. MIPOCTPAHCTBO). OcHOBHbIE aKCUOMBI ~ CTEPEOMETPHH. Ilepecekaromuecs,
PacniosioxkeHue MNpsSMBIX M | MapauielnbHBIE U CKPEIIUBArOIIUecs npsiMbie. OCHOBHBIC MTPOCTPAHCTBEHHBIE (PUTYPHI.
IJI0CKOCTEN (KOMOMHHPOBAaHHOE 3aHSTHE)
CamocrosiTesibHasi padora Ne 87 1
VYuebnuk JI.C. Aranacsan, I'eometpust 10-11 k., 1-2,7-9, .No2,4,5,38.
WnauBuayanbHOe 3aJaHMe: CO3JaHUE TMPE3CHTAMM TI0 TeMe «AKCHOMBI
CTEPEOMETPUN»
Tema 9.2 Conepkanue yueOHOTro MaTepuasa
[lapannensHOCTh  HpAMBIX, | [lapannensHble mpsiMas W TwiockocTh. Ompenenenue. Ilpusnak. CpoiicTBa (C 2
OpsAMOM M IUIOCKOCTH, | TokazarenbcTBoM). [lapamnensusie mnockoctu. Onpenenenue. [Ipusnak. CBoiicTBa (C
IJIOCKOCTEMN JIOKA3aTebCTBOM). (KOMOMHUPOBAHHOE 3aHATHE)
CamocrosiTtesibHas padora Ne 88 1
VYueonuk JI.C. AtanacsH, ['eomerpuss 10-11 ki.,4-6,10-11,Ne18-20.
[Tapannenenunen u €ro 3JIEMEHTHI. IToctpoenne ceuenui. Pemienue 3amad. 2
(xOMOMHUPOBAHHOE 3aHATHE)
CamocrositesibHast padora Ne 89 1
VYuebnuk JI.C. Atanacsn, 'eometpust 10-11 xn
TeTpasap u ero 31eMeHTbI(KOMOMHUPOBAHHOE 3aHATHE) 2
CamocrosiTtesibHasi padora Ne 90 1

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
ITK 2.3
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VYuebnuk JI.C. Atanacsn, 'eometpust 10-11 xn

Tema 9.3
[lepneHUKyIIPHOCTH
MPSAMBIX, TIPSAMON U
IIJIOCKOCTH, TNIOCKOCTEN

Conepxanue yueOHOTO MaTepuaa

[lepnenpukynspusie mnpsmble. [lapannenbHble MpsiMble, MEPHEHIUKYISIPHBIE K
IJIOCKOCTH. [Ipuznak MEPIEeHIUKYISIPHOCTH npsIMOi u IJIOCKOCTH.
[leprnienaukynsipHble MI0CKOCTHU. [Ipu3HaK MepHeHANKYISIPHOCTH IIOCKOCTEH.
Paccrosinust B mpocTpaHcTBe (KOMOMHHUPOBAHHOE 3aHATHE)

CamocrositeibHas padora Ne 91 YueOnukJ1.C. AranacsH, 'eomerpust 10-11 ki,
m.15-21,154-156.

Tema 9.4 CogepxaHnue yueOHOro Marepualia
Teopema 0 Tpex [lepnienpukynsap 1 HakiIOHHAs. Teopema O TpexX NEPHEHAMKYJSpaxX. YIOJ MEXIY
TICPICHMKYIApax IPSMOM U TUIOCKOCTBIO. YTOJI MEX]Ty TUIOCKOCTAMHU (KOMOMHUPOBAHHOE 3aHSTHE)
CamocrositenbHast padota Ne 92
VYueonuk JI.C. AtanacsiH, ['eomerpust 10-11 ki, 22-24,Ne171-175.
Tema 9.5 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/iePKaHUE (COAEpPKaAHHE NPHKJIAJIHOIO
[TapannenbHsle, MOJYJIST)
MEPIEHAUKYIIAPHEIE, IIpakTnyeckoe 3ansitue Ne 33 IlepneHAMKYISPHOCTh HPSIMONW MU IUIOCKOCTH,

CKpCHIUBAIOIIHECS IPSAMBIC

MapaiebHOCTh JIBYX MPSAMBIX, MEPIECHANKYISPHBIX IJIOCKOCTH,
MEPIECHANKYISIPHOCTD IIIOCKOCTEMN

CamocrosiTesibHast padora Ne 93

VYuebnuk JI.C. Aranacsan, I'eometpus 10-11 k., m.1-5

IIpakTuyeckoe 3ansaTue Ne 34 CkpemuBaroumecs npsimpie

CamocrosiTeibHast padota Ne 94

VYuebnuk JI.C. Aranacsn, 'eomerpus 10-11 1., 1m.6-9

Tema 9.6
Pewenne 3anau. Ilpsvsle u
IJIOCKOCTHU B IPOCTPAHCTBE

Conepxanue yueOHOrO MaTepuaia

Koutpoabnas padora Ne 9 PacrnionoxxeHnue npsiMbIX U TJIOCKOCTEH B MPOCTPAHCTBE.
[lepnieHAUKYISIPHOCTh U MapajUIeIbHOCTh MPSIMBIX M IUIOCKOCTeH. CKpelrBaromuecs
npsiMble

CamocrositesibHasi padora Ne 95
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Permenue 3agay o teme

Paznen 10. KoopauHatsl u

12 OK-01,
BEKTOPBI OK-02,
Tema 10.1 Copneprxanue yueOHOT0O MaTepuana OK-03,
OK-04
JleKapTOBbI KOOPIMHATHL B IIpakTyeckoe 3anaTume Ne 35  JlekapToBbl KOOpPAMHATHI B IPOCTPAHCTBE. 2 ’
npocrpancTse. Paccrosmue | y OK-05,
pocreiiiye 3a1a4i B KOOpAUHAaTaX.
MEXIy JABYMS TOYKaMHU. OK-06,
CamocrosiTesibHas padora Ne 96 1
Koopaunatst CepeNHBI OK-07
OTpe3Ka yueOnuk JI.C. AtanacsH, ['eomerpust 10-11 k., m.38-42, No336,346,347,349 IIK 2.3
Tema 10.2 Coneprkanne yaeOHOTO MaTepuana OK-01,
BeKTOpE! B IPOCTpaHCTEE. Bexkropsl B mpocTpancTBe. Clo)KeHHWE M BBIYUTAHHWE BEKTOPOB. Y MHOXXEHHE BEKTOpa 2 OK-02,
Yrom MexIy BEKTOPAMH. | o ypcro. Kommuianapusie BekTopbl. Paznoskenue BekTopa 1o TpeM HEeKOMIUIaHapHBIM OK-03,
Cxansproe  IPOHM3BEACHHE BEKTOpaM. YpaBHEHHE IIOCKOCTH. (KOMOWHHUPOBAHHOE 3aHSTHE) OK-04,
BEKTOPOB OK-05,
OK-06,
CamocrositesibHas padora Ne 97 1 OK-07
VueGuuk JI.C. Atanacsn, Teomerpust 10-11 1or., m.43-45, Ne359,362,366. K 2.3
IIpakTnyeckoe 3anartue Ne 36 Koopaunatel Bekropa, CkansipHOE NPOU3BEICHHE 2
BEKTOPOB, YIoJ MEX]y BEKTOpaMH, YToJl MEXAY IPSIMON U MJIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMHU.
CamocrosiTesibHas padora Ne 98 1
YyeOnuk JI.C. Aranacsn, ['eomerpust 10-11 ki1.,Ne424-426 , §49
HNuauBuayaibHoe 3aJaHie: IPUTOTOBUTH COOOIIeHNE 10 TeMe « M3o0paxenue
TOUYEK B IIPOCTPAHCTBE»
Tema 10.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/ep:KaHue (Codep:KaHMe TPHUKJIIATHOTO
IIpaktuxo- MO/YJIst)
opueHTHpoBaHHbIe 3amaud | [IpakTudeckoe 3ansaTHe Ne 37 KoopanHaTHas IUIOCKOCTh. BeluncieHue paccTosiHUM 2

Ha KOOPAMHATHOU

U IJIomageil Ha MIIOCKOCTHU.
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IIJIOCKOCTH

CamocrosiTesbHas pabora Ne 99

Yuebnuk JI.C. Aranacss, I'eomerpust 10-11 k., Ne451-453,1m.50

HNuauBuayanbHoe 3alaHue: CO3/JaHUE MPE3CHTAIMU 110 TeMe «JlelcTBus Hal
BEKTOPAaMH B TIPOCTPAHCTBEY

KonnyectBenHble pacueTsl (KOMOMHUPOBAHHOE 3aHATHE)

CamocrositesabHass padora Ne 100

Vueonuk JI.C. Atanacsn, ['eomerpus 10-11 k1., Ne394-396

Tema 10.4
Pemenue 3aj1a4.

Koopannats! 1 BEKTOpEI

Copepxanuie yueOHOTO MaTepuaa

Kontpoubnasi padora Ne 10/lexapToBbl KOOpAMHATHI B IPOCTpaHCTBE. BekToph! B
npoctpancTBe. ClI0)KEHHE U BBIYMTAHHE BEKTOPOB. YMHOKEHHME BEKTOpa Ha YHCIIO.
Kommnanapusie BexkTopsl. CkaisipHOe MpOU3BeeHHE BEKTOPOB. PasnoxkeHue BeKTopa
[0 TPEM HEKOMIUIAHApHbIM BekTopaM. [lIpocreiimime 3amaunm B KOOpJIMHATaXx.
KoopanHaTsl BEKTOpa, pacCTOSHUE MEXy TOUKAaMH, KOOPAUHATHI CepelMHbl OTpe3Ka,
CKaJISIPHOE IPOU3BENECHUE BEKTOPOB B KOOPJAMHATAX, YTrOJ MEXKIY BEKTOpaMH, yroil
MEXy IPSAMOM M INIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMU

CamocrositebHas padora Ne 101

Vuebnuk JI.C. Atanacsn, ['eomerpus 10-11 k1., Ne 575-576, 1.64-67

Pasnen 11.
MHOrorpaHHUKHU

44

Tema 11.1
Bepmmnbl, pebpa, rpaHu
MHOTOI'paHHHKA

Coneprkanne yueOHOT0o MaTepuana

[Tonsatue mHOTOrpaHHMKa. Ero smemeHTHI: BepmuHBL, pelOpa, Trpand. JlumaroHanib.
Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKH (KOMOMHUPOBAHHOE 3aHATHE)

CamocrosiTesibHas padora Ne 102
VYuebOnuk JI.C. AranacsH, 'eomerpust 10-11 xir.,m. 27-29.

NupuBuayanbHoe 3axanue: Co3naHue npe3eHTaluu 1no teme: «MHOrorpaHHUKH
BOKPYT Hac»

Tema 11.2

Conepikanue yueOHOrO MaTepuaia

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
11K 2.3
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IIpusma, ee cocrasisronue,
CEUYCHHE. [Ipssmas u
MpaBUIbHAs IPU3MBI

[Monarue mpusmbl. Ee ocHoBanusi u OokoBble rpaHu. Bricota mpusmbl. [Ipsmas u
HakJIoHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenne (KOMOMHUPOBAHHOE 3aHSITHE)

CamocrosiTesibHasg padora Ne 103
VYyeOnuk JI.C. Aranacsan, I'eometpus 10-11 xi.,m. 13,14,30,Ne76,219

Hﬂunsnuyanbnoe 3aJJaHHuC: W3roroButh MOZCIIb ITPU3MEI .

IMpakTnyeckoe 3ansaTue Ne38 Pemienue 3anad no treme «IIpuzmar

CamocrosiTesbHas padora Ne 104
Yuebnuk JI.C. AranacsH, I'eomerpust 10-11 xr.,m. 13,14,30,Ne77,220.

NuauBuayaabHoe 3aaanue: V3roToBUTh MOJIEIb TPU3MBI.

Tema 11.3 Copepxanrie yueOHOTO MaTepHuaa
[Mapannenenunern, KyO0. | [Tapannenemnumnes, CBOWCTBA MPSIMOYTOIBHOTO Mapasutenenunesna, kyd. Cedenue kyoa,
Ceuenue KyOa, | mapautenenumnena (KOMOMHUPOBAHHOE 3aHSTHE)
napasiesenumena CamocrositeabHast padora Ne 105
Pemenue 3agau no reme
Tema 11.4 Coneprxkanue yueOHOro MaTepuana
[Mupamuna, ee | [Ipaktuyeckoe 3ansaTue Ne 39 [lupamunma u ee smeMeHtbl. CeueHHUE MHPAMMIIBL.

COCTaBIISIIOLIUE,  CEYCHHE.
[IpaBunbHas nupaMuaa.
YcedeHHas nupamMua

[IpaBunpHas nupamua.

CamocrosiTeabHasi padora Ne 106
YuebOnuk JI.C. AranacsH, I'eometrpus 10-11 xir.,m. 32-34,Ne 240-242.
NuauBuayaabHoe 3a/1aHue:

M3rotoBuTh MOJEIB nupaMuJbl.

YceuenHas nupamua (KOMOMHMPOBAHHOE 3aHSATHUE)

CamocrositesbHast padora Ne 107

VYyeOnuk JI.C. Aranacsan, I'eometpus 10-11 k., Ne 265-269.

Tema 11.5

Coneprxkanne yaeOHOT0O MaTepuana
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Cummertpus B Kyoe,
napajuieNienuresae, npusme,

CumMmeTpusi OTHOCHTEIBHO TOYKH, NPsAMOH, TUIockocTH. Cummerpusi B KyoOe,
napajuieNenumnesie, npusme, nupamuae (KOMOMHUPOBAHHOE 3aHSTHE)

nupamujie CamocrosiTesbHas pabora Ne 108
Pemenue 3agay mo reme
Tema 11.6 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/Aep:KaHue (CoAep:KaHMe NPHUKJIIATHOTO

IIpumepsl cumMmeTpuil B

MOYJIs1)

npodeccun [IpakTuyeckoe 3ansiTue Ne 40 Cummerpusi B IpHUPOAE, APXUTEKType, TEXHHUKE, B
ObITY
CamocrosiTesibHast pabora Ne 109
Pemenue 3agad mo reme
Tema 11.7 Copepxanue yueOHOTO MaTepHana
[IpaBunbHbIE IpakTnueckoe 3ansatue Ne 41 [loHsTHe npaBUILHOTO MHOTOTrpaHHHKa. CBOWCTBa
MHOTOTpaHHUKH, UX | MpaBUIBHBIX MHOTOTPAHHUKOB
CBOICTBa CamocrosiTesbHast pabora Ne 110
Pewenne 3anau mo reme
Tema 11.8 Coneprkanne ydeOHOr0 MaTepuana
Hununnp, ero | Hununanp u ero snementsl. CedeHrne MUIMHApPA (MapajuieNbHOE OCHOBAHHUIO M OCH).

coctaBisaromue. CeueHue
UIHHIpA

Pa3BepTka nunuHapa (KOMOMHUPOBAHHOE 3aHSITHE)

CamocrositeibHas padora Ne 111
Vuebnuk JI.C. AtanacsH, ['eomerpust 10-11 ki, m. 59, No523, 524
NuauBuayaibHoe 3a1aHue:

M3roToBuTh MOJEIH HWJIWH/IPA.

Pemenue 3anay no teme « L {ununapy» (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTesibHas pabora Ne 112
VYueonuk JI.C. Atanacsn, ['eomerpus 10-11 ki1, m. 59, No525, 526.
HNuauBuayanbHoe 3a1aHue:

M3roToBuTh MOJEIH HWIUH/PA.
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Tema 11.9
Konyc, ero cocrasnsromue.
CeueHue KoHyca

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CoOAepkaHue (coaep:KaHWe TPHUKJIATHOIO
MO/YJIAA)

Konyc u ero snementsl. Ceuenne KoHyca (TapajielbHOE OCHOBAHUIO U TIPOXOJISIICE
yepe3 BepUIMHY), KOHHMYECKHEe cedeHus. Pa3BepTka KoHyca(KOMOWHHPOBAHHOE
3aHATHUE)

CamocrositesibHas padora Ne 113

Pemenue 3azay mo reme

IpakTnyeckoe 3ansiTue Ne 42 Pemienue 3a1a4 o teme «Konyc»

CamocrosiTeqbHast padora Ne 114
YueOnuk JI.C. Aranacsn, I'eomerpus 10-11 k., m.61,63,Ne556,557.

HH)I]/IBI/I)]yaJILHOC 3aganue: M3roToBUTH MOZCIIb KOHYCA.

Tema 11.10 Coneprxanue yueOHOro MaTepuaa
VY ceueHHbI KOHYC. | YceueHnHslii koHyc. Ero oOpasyromass u BbicoTa. CedeHHe YCEUEHHOTO KOHyca
Ceuenue YCEYEHHOTO | (KOMOMHUPOBAHHOE 3aHSTHE)
KOHYyCa CamocrosiTesbHas pabora Ne 115
VYuebnuk JI.C. AtanacsH, ['eomerpust 10-11 k1., m.61,63,Ne 558.
NupuBuayanbHoe 3aganue: M3roTroBUTh MOJENIH KOHYCA.
Tema 11.11 Coneprkanue ydeOHOr0 MaTepuasa

[ap u cdepa, ux ceyeHus

Hlap u cdepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Cedenue mapa, chepsl
(KOMOMHHMPOBAaHHOE 3aHATHE)

CamocrosiTesibHast padora Ne 116

Vuebnuk JI.C. AtanacsH, ['eomerpus 10-11 ki1, 11.64,66,67,69-72,No590-592.
HNuauBuayanbHoe 3a1aHue:

1.M3rotoBuTh MOJENH HIAPA.

2.CO3I[aHI/Ie MMPE3CHTAUU 10 TCME: « Tema BpalliICHUA BOKPYT HAC»

Tema 11.12

Conepikanue yueOHOrO MaTepuaia
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ITonsatue o0 oObeme Tena.
OTHoOLIEHHE 00BEMOB
MOJIOOHBIX TEN

[TonsatTne 06 obwveme Tema. OOBeM Kyba W MPSIMOYTOJBHOTO IMapaliesienumeaa.
(KOMOMHHMPOBAaHHOE 3aHSTHE)

CamocrosiTebHas padora Ne 117

VYyeOnuk JI.C. Aranacsan, I'eometrpust 10-11 k., m.74-75,Ne648-649.

O6wem npu3msl U nuHHAPA. OTHOIIEHHE 00BEMOB IOJOOHBIX TEI.(KOMOMHUPOBAHHOE
3aHSTHE)

CamocrosiTesbHast padora Ne 118

VYueOnuk JI.C. Aranacsn, I'eometrpust 10-11 k., m.76,Ne659-660.

Tema 11.13
O0BEMBI u [UIOIIA AN
MMOBEPXHOCTEH T

Coneprkanne yaeOHOTO MaTepuana

OO0wvembl mupamuzpl U KoHyca. OOwvem mapa. [lnomanu mnoBepxHOCTEH Tel
(KOMOMHHMPOBAaHHOE 3aHATHE)

CamocrositesibHast pabora Ne 119

VYyeOnuk JI.C. Aranacsn, 'eometrpust 10-11 ki, 1.80,Ne694-695.

Tema 11.14
KombOunanmu
MHOTOTPAaHHUKOB H  Tel

Copepxanue yueOHOTO MaTepHraa

IpakTnyeckoe 3ansitue Ne44 KomOMHAIIMK T€OMETPUUYECKUX TEI

CamocrosiTesbHast padora Ne 120

Ppatieru VYueonuk JI.C. AtanacsH, ['eomerpus 10-11 k., m1.60,76,Ne666.
Tema 11.15 I[IpodeccuonaIbHO-OpEHTHPOBAHHOE CO/AepPKaHMe (coAepkaHMe NPHKJIATHOTO
I'eomerpuueckue MO/1YJIAA)

KOM6I/IHaHI/II/I Ha MPaKTHKE

Hcnonp3oBaHne KOMOMHAIIMH MHOTOTPAHHUKOB M TeJl BPAlICHHUS B TPAKTHUKO-
OPUEHTUPOBAHHBIX 3a/1a4ax (KOMOMHUPOBAHHOE 3aHITHE)

CamocrositeibHas padora Ne 121

Yuebnuk JI.C. AranacsH, I'eomerpust 10-11 xir., m.81,Ne701-702.

IIpakTuyeckoe 3ansaTue Ne 45 Pemenue reoMeTpuyecKnx 3aad Ha KOMOHWHAIUI
MHOTOT'PAaHHUKOB
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CamocrositesibHas paGora Ne 122 1
Vuebnuk JI.C. Atanacsn, ['eomerpus 10-11 k., ,Ne707, 708.
Tema 11.16 Coneprxanue yueOHOTo MaTepuana
Pewenne 3aj1a4. | KonrpoabsHas padora Ne 11 OObeMbl U MmIomiaaM NOBEPXHOCTH MHOTOTPAaHHUKOB U 2
MHOrorpaHHUKM ¥ Tela | TeJl BPaIleHHsI
BpaleHus CamocrositesibHas padora Ne 123 1
VYueOnuk JI.C. Aranacsn, 'eomerpust 10-11 k., ,Ne 709.
Pa3nen 12. 10 OK-01,
MHoxkecTBa.  IJIEMEHTHI OK-02,
Teopuu rpagos OK-03,
Tema 12.1 Copepxanue yueOHOT0 MaTepuana OK-04,
MHosxecTBa [Tonarue muoxectBa. [TogMHoXkecTBO. Onepani ¢ MHOXKECTBAMU(KOMOMHUPOBAHHOE 2 OK-05,
3aHSTHUE) OK-06,
CamocrosiTeibHast padora Ne 124 1 OK-07
IIK 2.3
Pemenue 3anau o teme
Tema 12.2 IIpodeccuoHaIbLHO-OPHMEHTHPOBAHHOE CcoOepkaHue (coaep:KaHWe TPHUKJIIATHOIO
Onepanyu ¢ MHOXECTBAaMH | MOAYJIfA)
IIpakTuyeckoe 3ansaTue Ne 46 Onepanuu ¢ MHOXKeCTBaMU. PereHue mpUKIagHBIX 2
3aja4
CamocrosiTesibHas padora Ne 125 1
Pemenue 3amad o reme
Tema 12.3 Coneprkanue y4eOHOro MaTepuasa
I'padst [Tonsarue rpada. Cs3HbIl rpad, AepeBo, HUKI rpad Ha MIOCKOCTU(KOMOMHUPOBAHHOE 2
3aHSTHE)
CamocrosiTesibHast pabora Ne 126 1

Pemnrenue 3amgad mo reme

57



IpakTnyeckas padora Ne 47 CoctasieHue rpaga 1o ycioBHUIO 3a/1a4H 2
CamocrosiTesibHast pabora Nel27 1
Pemenue 3amau o teme
Tema 12.4 Copepxanue yaeOHOTO MaTepraa
Pewmenne 3aga4. | KontposbHasa padora Ne 12 Onepauuu ¢ MHOXecTBaMu. OnucaHue peaabHBIX 2
MmuosxectBa, I'pagpl M HX | cuTyarmii ¢ mOMOIIbI0 MHOXECTB. [IpuMeHeHre rpad)oB K pelIeHUIO 3a1a4
IPUMEHEHHE CamocrosiTebHast padora Ne 128 1
Pemenue 3amau o teme.
NunuBunyansHoe 3aganue «lIpumenenne rpadoB Ha )KEJIE3HOU TOPOTeH
Paspen 13. DuemeHTHI 22
KOMOUHATOPHKH,
CTATUCTUKH W  TeOpHH
BEPOATHOCTEM
Tema 13.1 Coneprkanne ydeOHOTO MaTepuana
OcHoBHBIE nousaTHs | [Ipaktuyeckoe 3ansatue Ne 48 [lepectaHoBKHM, pa3MeELICHHs, COYETaHUS. 2
KOMOWHATOPUKH (KOMOMHUPOBAHHOE 3aHATHE) OK-01,
CamocrositesibHast padora Ne 129 1 OK-02,
OK-03,
Vuebnuk Anumos III.A. AnreOpa u Havyana MateMarudeckoro ananuza. 10-11 k., OK-04
n61-63, Ne 1065,1077(1-3),1080(1-3). )
( )a ( ) OK-OS,
Perienne KOMOMHATOPHBIX 3a/1a4 (KOMOMHUPOBAHHOE 3aHATHE) 2 OK-06,
CamocTosiTeibHas padora Ne 130 1 OK-07
IIK 2.3
YueOonuk Anumos III.A. Anrebpa u Havyasma MaTeMaTudeckoro ananuza. 10-11 k.,
n64,Ne 1092.
HNuauBuayanbHoe 3a1aHue:
Coznanue npe3eHTanuu 1o TeMe: « 3aJauu, peraemMblie nepedbopomM BapraHTOB
Tema 13.2 Coneprxanue yueOHOro MaTepuaa
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CoOpitue, BEPOSITHOCTD
coOpiTua.  CrokeHue U
YMHOXEHHUE BEPOSITHOCTEN

CoBMecTHBIE M HECOBMECTHBIE COOBITHS. YCIIOBHAas BEPOSTHOCTb. 3aBUCHUMBIC W
HE3aBUCHUMBIE COOBITHSA. (KOMOWHUPOBAHHOE 3aHSATHUE)

CamocrosiTesbHas pabora Nel3l

VYuebnuk AnumoB II.A. AnreOpa u Hayana maremaTuyeckoro aHanusa. 10-11 ki,
165,67,68 ,,Ne 1119-1122.

IIpakTnueckoe 3ansaTne Ne 49 TeopeMbl 0 BEpOATHOCTH CyMMbI COOBITHN. Teopembl 0
BEPOSITHOCTH MPOU3BEACHUS COOBITHIA.

CamocrosiTesbHasi padora Nel32

VYuebuuk AnumoB I.A. Anrebpa u Hayana maremaTuyeckoro ananusza. 10-11 ki,
1n65,67,68, Ne 1134-1136

Pemenue 3aau Ha HaXOXKIEHHUE BEPOSITHOCTH COOBITHS (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrositesqibHasi padora Ne 133

VYuebuuk Anumos II.A. AnreOpa n Hayana maremaTuyeckoro ananusza. 10-11 ki,
1n65,67,68, Ne 1137-1139

Tema 13.3 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHMe NPHUKJIIATHOTO
BepositHoCTh B | MOAYJIAA)
poeCCHOHATIBHBIX IpakTnuyeckoe 3ansitue Ne 50 OTHOCUTENbHAas YacToTa COOBITHS, CBOMCTBO ee
3a/1auax ycroiuuBocTU. CTaTHUCTUYECKOE OINpefesieHne BepOsSTHOCTU. OIlLiEHKa BEPOSTHOCTH
coOBITHS
CamocrosiTesibHast pabora Ne 134
YyeOnuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro ananusa. 10-11 k.,
1n65,67,68, Ne 1140
Tema 13.4 Coneprxanne yueOHOro MaTepuana
JuckperHas ciydannas | Bunel ciydaiiHeix BenmmuuH. Onpe/esieHie JUCKPETHON CIydaifHON BETMYWHBL. 3aKOH
BEJINYMHA, 3aKOH €€ | pacrpeneieHus TUCKPETHON CIIy4aifHON BeIMYMHBI. (KOMOMHUPOBAHHOE 3aHSTHE)
pacnpeneneHus CamocrosiTesibHas padora Ne 135

VYuebuuk Anumos HI.A. AnreOpa n Hayana maremaTuyeckoro aHanusza. 10-11 ki,
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n71,72,,Ne 1212

IIpakTnyeckoe 3ansitue Ne 51 YucioBble XapaKTEpPUCTUKU TUCKPETHOM CITy4ailHOM
BEJIMYUHBI

CamocrosiTesbHas padora Ne 136

VYuebnuk Anumos II.A. AnreOpa n Hayana maremaTudeckoro aHanusa. 10-11 ki,
m.73,Ne 1214,

Tema 13.5
3amaun  MaTeMaTHYECKOH

Copepxanue yueOHOT0O MaTepHana

IIpakTnyeckoe 3ansaTre Ne 52 BapuanuonHslii psa. [lonuron yactor u rucrorpamma.

CTATUCTUKU CraTtucTuueckue XapPaKTCPUCTHUKHU P HaGJIIO,HaeMLIX JaHHBIX
CamocrosiTesbHas padora Ne 137
Pemenue 3agad mo reme
Tema 13.6 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lep:KaHHue (CoAep:KaHMe NPHUKJIIATHOTO

CocraBnenne Tabiul ©
IUarpamMm Ha MpakTUKe

MOYJIs1)

IpakTnuyeckoe 3ansaTHe Ne 53 IlepBuunas oOpaboTKa CTATUCTHUECKUX JAHHBIX.
I'papuueckoe ux mpexacraBieHue. HaxoxkaeHue  cpelHUX  XapaKTEPUCTHK,
HaOJI0aeMBIX TaHHBIX(KOMOWHUPOBAHHOE 3aHATHUE)

CamocrosiTesbHast pabora Ne 138

YyeOuuk Anumos III.A. Anrebpa u Hauana MatemaTuueckoro ananusa. 10-11 k.,
Ne 1204,1206,

NupuBuayanbHoe 3a1aHue:

CO3I[3.HI/IC MPE3CHTAHUU 110 TCMEC: «HepBI/I‘{Haﬂ o6pa60TKa CTaTUCTHYCCKHUX NTAaHHBIX.»

Tewma 13.7

Pemmenue 3amau. DineMeHTEI
KOMOWHATOPHKH,
CTaTUCTUKM U  TEOPUH
BEPOATHOCTEMN

Coneprkanne yueOHOT0O MaTepuana

Kontpoabsnas patdora Ne 13D0nementsl komOunatopuku. CoOBITHE, BEPOSTHOCTH
coObITus. CrokeHue U yMHOKEHUE BEPOSTHOCTEN

CamocrosiTesbHast padora Ne 139

VYueonuk Anumos II.A. AnreOpa n Hayana marematudeckoro aHanmusa. 10-11 ki,
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Ne 1207

Pazgen 14. YpaBHeHusi u 28
HepaBeHCTBa
Tema 14.1 Coneprxanue yueOHOro MaTepuaa
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTh ypaBHeHHMH M HepaBeHCTB. OrmpeneneHus. OCHOBHBIE TEOPEMBI 2
YPAaBHEHMH M HEPABEHCTB. | PaBHOCHJIBHBIX MEPEX0JaxX B ypaBHEHHMSIX M HepaBeHCTBax. OOIIMe METOABI peuIeHuUs
OO1m1re MEeTOABI pelIeHus YpaBHEHUH: METOJ| pa3joXKEeHUs Ha MHOXHUTENIU, METOJ BBEICHUS HOBOMU
NepeMeHHON(KOMOMHUPOBAHHOE 3aHATHE)
CamocrositeqbHasi padora Ne 140 1
VYuebuuk Anumos II.A. AnreOpa u Hayana maremaTuyeckoro aHanusza. 10-11 k., Ne
1340-1341.
IIpakTnueckoe 3ansitue Ne 54 PelieHre ypaBHEHUN pa3IuyHbIMU 2
crioco0aMu(KOMOMHUPOBAHHOE 3aHSATHE)
CamocrositesibHas padora Nel4l 1
Yuebnuk Anumos II.A. AnreOpa n Hayana marematudeckoro aHanusa. 10-11 ki,
Ne 1391,1392
Ilepexox ot paBeHCTBa (YHKIMHA K pPaBEHCTBY apryMEHTOB JUIsi MOHOTOHHBIX 2
¢GbyHKIMH, QyHKIMOHATBHO-TpaduIecKuii MeTo 1 (KOMOMHIPOBAHHOE 3aHSTHE)
CamocrosiTesibHas padora Ne 142 1
YyeOnuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro ananuza. 10-11 k.,
Ne 1393,1394.
Tema 14.2 Coneprkanne ydeOHOr0 MaTepuasa
I'padpuaeckuit Mero | [IpakTuyeckoe 3ansTue Ne 55 OOume MeToAbl peuieHUs HEPABEHCTB: MEPEXO] OT 2
pelieHus YPaBHEHMM, | CpaBHEHHsI 3HAUEHUHM (QYHKLIMH K CPABHEHUIO 3HAYCHUH apryMEHTOB JUIsl MOHOTOHHBIX
HEPABEHCTB (GyHKIMNA, METOJT HTHTEPBAJIOB
CamocrosiTesibHas padora Ne 143 1

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.3

61



Yuebuuk AnumoB III.A. Anrebpa u Hauana marematuyeckoro ananmsa. 10-11 k., Ne
1426,1427.

I'paduueckuit MmeTos perieHust ypaBHEHUN U HEpaBeHCTB(KOMOMHUPOBAHHOE 3aHSATHUE)

CamocrosiTesbHasi padora Ne 144

VYuebuuk Anumos II.A. AnreOpa u Hayana marematuyeckoro ananusa. 10-11 k., Ne
1416,1400.

Tema 14.3
YpaBHEHHsSI ¥ HEpPaBEHCTBA
C MOJyJieM

Coneprxanue yueOHOTO MaTepuaia

Omnpenenenne moayisa. Packpeitue Moy no onpeneneHuto. [Ipocreitime ypaBHeHus
Y HEPaBEHCTBA C MOJyJIeM. (KOMOMHUPOBAHHOE 3aHSITHE)

CamocrosiTesibHast pabora Ne 145

YueOonuk Anumos III.A. AnreOpa u Hadana MmateMatndeckoro ananusa. 10-11 k., Ne
1417

IIpakTnyeckoe 3ansaTHe Ne 56 IlpuMmeHeHune pPaBHOCWIBHBIX IEPEXOJOB B
ONPEJICTICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB

CamocrositesibHas padora Nel46

VYuebnuk Anumos II.A. AnreOpa n Hayana maremaTuyeckoro aHanusza. 10-11 k., Ne
1432.

Tema 14.4
VYpaBHEHHsSI U HEpPAaBEHCTBA
C mapamMeTpaMu

Coneprkanne yueOHOT0O MaTepuana

3HakoMCTBO ¢  mapamerpom.  [lpocreilmirie  ypaBHEHUS €  IapaMeTpoM
(KOMOMHUPOBAHHOE 3aHATHE)

CamocrositesibHas padora Ne 147

Pemenue 3agay mo reme

[Ipocreiimne HepaBeHCTBa ¢ MapaMeTpoM (KOMOMHUPOBAHHOE 3aHSTHUE)

CamocrosiTesbHast padora Ne 148

Pemenue 3amay o teme

Tema 14.5
CocraBneHue M pelieHue

IIpodeccuonaIbLHO-OPHMEHTHPOBAHHOE coOAepkaHue (coaep:KaHWe TPHUKJIATHOIO
MO/1YJIA)
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npoeCCHOHANBHBIX  3a]a4

C TIOMOUIBIO YPAaBHEHUI Pemrenne TeKCTOBBIX 3a71a4 Ha JBIKEHHE (KOMOMHHUPOBAHHOE 3aHSTHE) 2
CamocrositesbHast padora Ne 149 1
Pemenue 3anay no teme
Perrenue TeKCTOBBIX 33J]ad Ha CMECH M CIUIaBbI (KOMOMHUPOBAHHOE 3aHSTHE) 2
CamocrosiTesibHas padora Ne 150 1
Pemenue 3anau mo teme
Pemienue TekcTOBBIX 33Jja4 Ha paboOTy(KOMOMHHPOBAHHOE 3aHSATHE) 2
CamocrositebHas padora Ne 151 1
Pemenue 3agad mo reme

IIpakTuyeckoe 3ansiTue Ne 57 PemieHwe TEKCTOBBIX 3amad NPo(ecCHOHATBLHOTO 2

cojepxanus (KOMOMHUPOBAHHOE 3aHSATHC)
CamocrosiTesibHas padora Ne 152 1
Pewenne 3anau mo reme

Tema 14.6 Coneprkanne ydeOHOr0 MaTepuasa

Pewenne 3aga4. | KonrpoabHas padora Ne 14 OOuire MeToAb! pellieHus] ypaBHEHUI U HEpaBEHCTB 2

ABHEHMS U HEPaBEHCTBA

vp p CamocrositesqbHas padora Ne 153 1
VYuebnuk Anumos II.A. AnreOpa n Hayana maremaTuyeckoro aHanusza. 10-11 k., Ne
1433.

2 cemecTp 204

Bcero: 306

IIpomexyTouHasi arTecTanus - 3k3amMeH 1 u 2 cemectp
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IPEJIMETA
3.1 TpeGoBaHNs K MUHUMAJIbHOMY MATePHAJILHO-TEXHHYECKOMY 00ecre4yeHH 0
Y4eOHbIN mpeMeT peanu3yercs B yaeOHoM kaOnHeTe «KaOMHEeT MaTeMaTHKN.
O06opynoBaHue yueOHOT0O KaOHuHeTa:
" 1ocaj[04HBIE MECTA 10 KOJMMYECTBY 00YHarOIINXCS;

pabouee MeCcTo Iperno1aBaTes;

METOJIMYECKUE MaTePHAIIbI 110 AUCLUIIINHE.

TexHuueckue cpeacTBa oOydeHHss pabouero Mecra TMperoaaBaTeNs: KOMITBIOTEPHOE
o0opyoBaHue, COOTBETCTBYIOIlIEE COBPEMEHHBIM TpeOOBaHUSM O€30MacHOCTH H
HaJEKHOCTH, MPEIyCMaTpUBAET BO3MOXHOCTh MHOTO(QYHKIMOHAJIHHOTO HCIIONb30BaHUS
KaOuHeTa, C IeJIbI0 U3YyYeHHUs IUCUUIUIMHBI, MYJIbTUMEAUHOe 000pyaoBaHuE (IIPOEKTOp U
MIPOCKIIMOHHBIN 3KpaH), JJOKaJIbHAs CETh C BBIXOAOM B Internet.

IlepeyeHb JHMUIEH3MOHHOTO M  CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOTrPaAMMHOIO
o0ecreyeHus:

IIpn m3yyeHuu AUCHHMILVIMHBI B GopMaTe 3J1eKTPOHHOI0 O0y4eHHsI ¢ MCIOJIb30BaHHEM
JA0T

3.2. UupopmannoHHoe o0ecneyeHne peain3anuu NporpaMmbl

Jns peanuszanuu nporpaMmmbl O6MOnIHOTEYHBIH (POoHA 00pa30BaTENbHONW OpPraHU3AIUH UMEET
neYaTHbIE W/WIK DJIEKTPOHHbIE 00pa3oBaTeNbHbIE U MH()OPMAIMOHHBIE PECYPCHI, UCTIONb3YEMbIE B
o0pa3zoBaTeTLHOM TpoIiecce.

IlepeyeHbr peKkOMeHAyeMbIX Y4eOHbIX W3IaHUMH, JAONMOJHHUTEIbHOH JUTepaTyphl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0MOJINOTEYHOT0 (POHAA:

3.2.1.0cHOBHBIE HCTOYHUKHU:
I. Amumo HI.A., Komsrun HO.M., Tkauésa M.B. u np. Marematuka: aireOpa u Havaia
MaTeMaTHYeCKOro aHaln3a, reomMeTpus. Anredpa W Hadajga maTemaTudeckoro anammsa 10-11
KJIacchl: yueb. 1isi oOrieoOpa3oBar. opraHu3anuii: 0a30BbId W YriayOJaeHHBIH ypoBHH.- 10 —€ m3.
—M.: AO "UznatensctBo "lIpocBemenne", 2022.-463 c.
2. Aranacan JI.C., ByryzoB B.®., Kamomues C.b. u ap. Maremaruka: anrebpa u Havana
MaTeMaTHYeCKOro aHanusa, reomerpus. I'eomerpust (6a30Bblii M yriyoneHHsit ypoBHu) 10-11
KJIacchl: yueO. ayis olreoOpa3oBar. opraHu3anuii: 6a30Bblid U yrayOneHHbIH ypoBHU.- 10 —e u3m.
—M.: AO "UznatensctBo "[Ipocsemienue"”, 2022.- 287 c.

3.2.2./lonoTHUTEIbHbIE HCTOYHUKM:
3. Ko3nos B.B. Maremaruka: anrebpa u Hadajga MaTeMaTHYECKOrO aHalu3a, T€OMETPHs: Y4eOHUK
mis 10 kimacca . ba3oBeiit u yriyO6néuusiii ypoBau / B.B. Koznos, A.A. HukutuH. - Mocksa :
Pycckoe  cmoBo,  2020. - 464 c¢. - ISBN  978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelt/374152/reading (nata o6pamenus: 05.05.2023). - TekcT: 371eKTPOHHBIH.
4. Koznos B.B. Martemartuka: anreOpa ¥ Hadajga MaTeMaTUYeCKOrO aHalu3a, TE€OMETPUs: YUeOHUK
g 11 xmacca . bazoBelii u yrnyOnénnsiii ypoau / B.B. Kosnos, A.A. Hukutun. - Mocksa :
Pycckoe  cmoBo, 2020. - 464 c. - ISBN  978-5-533-00274-5. -  URL:
https://ibooks.ru/bookshelf/374166/reading (nara obpamenus: 05.05.2023). - TeKCT: 3MEKTPOHHBIH.

3.2.3.1lepuoauyeckue U3IaHUs:
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3.2.4.IlepeueHs npogecCHOHAIBHBIX 0a3 JAHHBIX M HH(OPMALMOHHBIX CIPABOYHBIX
CHCTEM:

1. OpA  OpPraHM3alMU JUCTAHIIMOHHOTO OOYYCHHs HCIHOJB3YIOTCS AJICKTPOHHBIC
iatdopmsl: Zoom, Moodle

2. Enunas xommexknus nudpoBeix obOpa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / - TekcT: 3I1€KTPOHHBIH.

3. Nudopmannonnas cucrema «EauHoe 0kHO gocTymna K 00pa3oBaTeIbHBIM pecypcam. -
URL: http://window.edu.ru / - TekcT: 31eKTpOHHBIH.

4. Hayunas snextponnas 6ubnuorexka (H3b). - URL: http://www.elibrary.ru / - Tekcr:
JJIEKTPOHHBIN.

5. OtkperThiii  kOJUTeK. Matematuka. - URL: https://mathematics.ru / - Tekcr:
JJIEKTPOHHBIN.

6. [ToBTopum wmatematuky. - URL: http:/www.mathteachers.narod.ru / - Texkcr:
JJIEKTPOHHBIN.

7. http://e.lanbook.com/DnekTponHas OubnuoreyHas cucrema Jlanp

8. https://www.book.ru/ DnexTpoHHas OUOIMOTEYHAs CUCTEMA
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA

KoHTponsr # oLeHKa pe3ylbTaToB OCBOEHHSA  00111€00pa30BaTENIbHON  AMCLUILIMHBI
PacKpbIBalOTCST 4epe3 AUCLUUIUIMHAPHBIE pe3ysIbTaThl, HAIpaBlieHHblE Ha (HOpMHUpOBaHHE OOIIMX

KOMIIETEHIIUH [0 pa3/ienaM U TeMaM cofepaHus ydeOHOTO MaTepuana.
[TpomexyTouHas aTTecTanus B GopMe HK3aMeHa.

perieHus 3aaa4y

1.5, 1.6

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

Oomas/npodeccuonanbHast Pa3znen/Tema Tun oneHoYHbIX
KOMIIETeHI[UsI MeponpusiTUs
OK 01. Beibupats criocoOb1 P1, Temal.l, 1.2, 1.3 II-0/c?, 1.4, TectupoBanue

VYeTHBI onpoc

npodecCcHOHATBHOM P2, Temn 2.1,2.2,2.3,2.4,2.5 MareMaTHYeCK i
ESTENBHOCTH P 3, Temsi 3.1, 3.2, 3.3, 3.4 KTAHT
HPHMEHHTEbHO P4, Tembi 4.1,4.2,43T1-0/c, 44, | Yymusuayansuas
K pa3HI/ILIHLIM KOHTCKCTaAM 45’ 46 H-O/C’ 47 CaMOCTOATCIIbHAsA
PS5, Tews 5.1,5.2,53,54,55,56 | c
5.7 T-0/c, 5.8, 5.9, 5.10, 5.11
P 6, Tembr 6.1, 6.2 Ilpencrasnernne
P7, Temsr 7.1,7.2,7.3,7.4,7.5, pe3yIbTaTOB

MIPaKTUYECKHUX paboT
3anura TBOPYECKUX

COBpPEMEHHBIE CPEJICTBA

1.5,1.6

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

P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5 pator
P9, Tems 9.1, 9.2, 9.3, 9.4, 9.5 II- | 3amura
o/c, 9.6 WH/IUBUTY aTbHBIX
P 10, Temsr 10.1, 10.2, 10.3 II-o/c, IIPOCKTOB
10.4 KonrtponsHas padora
P11, Temsr 11.1,11.2,11.3,11.4, BAIOIHEHIe
11.5,11.6,11.7 I1-0/c,11.8,11.9,
11.10 -o/c, 11.11, 11.12, 11.13, | KMCHAIMOHHBIX
11.14, 11.15,11.16, 11.17 Sajianum
P12, Temsr 12.1, 12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 4,
14.5 I1-o/c, 14.6
OK 02. Mcnonb3oBaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c*, 1.4, TectupoBanue

VYcrHblii onpoc

IOMCKA, aHaJIN3a U P2, Temsr 2.1,2.2,2.3,2.4,2.5 MareMaTH4eCcKHi

uHTeprperanuy napopmarmy, | © 3, Tempr 3.1,3.2,3.3,3.4 JTUKTaHT

1 HHDOPMALMOHHBIE P4, Temr1 4.1, 4.2, 4.3 I1-0/c, 4.4, VHauBHIyaTbHas

TEXHOJIOTHH J1JISI BHIIOJIHEHUS 4.5,4.6 Il-o/c, 4.7 CaMOCTOSTENIbHAs

387124 IPOBECCHORATHHOM P5, Temer 5.1,5.2,5.3,54,5.5,5.6 paGora
5.71-0/c,5.8,5.9,5.10,5.11

NEITEILHOCTU P 6, Tembr 6.1, 6.2 [IpencraBnenue
P7,Temn 7.1,7.2,7.3,7.4,7.5, Pe3yJIbTaTOB

MPaKTUYECKUX PadoT
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7.11

3amuTa TBOPUECKUX

P &, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 padoT

P9, Tems 9.1, 9.2, 9.3, 9.4, 9.5 II- | 3amura

o/c, 9.6 UHIMBUTY aTbHBIX

P 10, Temsr 10.1, 10.2, 10.3 I1-o/c,

10.4 IPOEKTOB

P11, Temsr 11.1,11.2, 11.3, 11.4, | KoHTponbHas padora

11.5,11.6, 11.7 T-0/c,11.8,11.9, | Brmonnenue

11.10 IT-o/c, 11.11, 11.12, 11.13, 9K3aMCHAITMOHHBIX

11.14,11.15,11.16, 11.17 3aJaHnH

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 142, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. IltanupoBaTh u P1, Temal.1,1.2, 1.3 I1-0/c>, 1.4, TectupoBanue
pean30BbIBATh COOCTBEHHOE 1.5, 1.6 VCTHBII 0mpoc
npo)eCCHOHATBLHOE U P2, Temst 2.1,2.2,2.3,2.4,2.5 MaremaTuueckuii
JTUYHOCTHOE Pa3BUTHE, P3,Temsr 3.1,3.2,3.3,3.4 IUKTAHT
[PEANPUHAMATEBCKY IO P4, Tempi 4.1, 4.2, 4.3 TI-0/c, 4.4, | Yypupunyansuas
JESATEILHOCTD B ;}2 ) ‘;6 H'(;/ (; 4;72 535455 56 CaMOCTOSITEIbHAS

. , Temnr 5.1,5.2,5.3,5.4,5.5, 5.

npodeccuoHabHOU chepe, 5.7 Tlolc, 5.8. 5.9, 5.10, 5.1 paborta
UCIIOJIL30BATh 3HAHUS T10 P 6, Tembr 6.1, 6.2 I[Npencrasienue
(MHAHCOBOM IrPaAMOTHOCTH B pe3yJIbTaToB

Pa3JIMYHbIX KU3HCHHBIX
CUTyalusax

P7, Temo1 7.1,7.2,7.3,74,7.5,
7.6, 7.71I1-o0/c, 7.8,7.9,7.10 I1-o/c,
7.11

P 8, TewmsI 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5 TI-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-o/c,
10.4

P11, Temer 11.1,11.2,11.3,11.4,

MPAKTUYECKHUX padoT
3amura TBOPUECKUX
pabor

3ammura

WHIMBUTY TBHBIX
MIPOEKTOB
KontponpHas padota

115, 11.6, 11.7 Tl-o/c,11.8,11.9, | Dpimoanere

11.10 T-o/c, 11.11, 1112, 11.13, | ZFCAMCHAHHORHRIX

11.14, 11.15, 11.16, 11.17 3a/laiin

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2,13.3, 13 .4,

13.5 II-o/c, 13.6

P 14, Temsr 14.1,14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6
OK 04. D dexTuBHO P1,Temal.1, 1.2, 1.3 IT-0/c%, 1.4, TectupoBanue
B3aMMOIEHCTBOBATh U 1.5,1.6 VYerHblit onpoc
paboTaTh B KOJUIEKTUBE U P2, Temn 2.1,2.2,2.3,2.4,2.5 MarteMaTuuecKkuit
KOMaHIE P 3, Temsr 3.1,3.2,3.3,3.4 JTUKTaHT

P4, Temnr 4.1, 4.2, 4.3 I1-0/c, 4.4, VIHIMBHYyaTbHAS
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4.5, 4.6 I1-o/c, 4.7

P 5, Temsr 5.1,5.2,5.3,54,5.5,5.6
5.71I1-0/c,5.8,5.9,5.10, 5.11

P 6, Temsr 6.1, 6.2

P7, Temb1 7.1,7.2,7.3,74,7.5,
7.6, 7.71I1-o0/c, 7.8,7.9,7.10 I1-o/c,
7.11

CaMOCTOATCIIbHAA
pabora
[IpencraBieHue
pe3yIbTaToB
MPAaKTUYECKUX PadoT
3aiuTa TBOPUYECKHUX

P8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5 paor

P9, Temer 9.1, 9.2, 9.3, 9.4, 9.5 I | SAUTa

o/c, 9.6 WHIABHULY AJIbHBIX

P 10, Temsr 10.1, 10.2, 10.3 I1-o/c, | TPOEKTOB

10.4 KonTponbhas padora

P11, Temsr 11.1,11.2,11.3,11.4, BLIIONIHEHHE

11.5,11.6, 11.7 IT-0/c,11.8,11.9, 3K3aMEHALOHHBIX

1L10 o/, 1111, 1112, 1113, | o

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 TT-o/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6
OK 05. OcymiecTBidTh P1, Temal.l, 1.2, 1.3 II-0/c’, 1.4, TectupoBanue
YCTHYIO U TUCbMEHHYIO 1.5,1.6 YcTHbIl onpoc
KOMMYHHKALHIO HA P2, Temn 2.1,2.2,2.3,2.42.5 MareMaTHaecKuit
TOCYJJapCTBEHHOM SI3BIKE P 3, Tempr 3.1,3.2,3.3,3.4 JUKTAHT
Poccuiickoit Denepanyu ¢ P4, Temer 4.1, 4.2, 4.3 Tl-o/c, 4.4, WuauBuyaibHast
y4eTOM 0COOCHHOCTEH 4.5,4.6 Il-o/c, 4.7 CaMOCTOATENIbHAs
CONHMATBHOTO H KYIbTYPHOTO PS5, Temn 5.1,5.2,5.3,54,5.5,5.6 paGora

5.7 M-o/c, 5.8, 5.9, 5.10, 5.11
KOHTEKCTa P 6, Tembr 6.1, 6.2 [pencraBnenue

pe3yabTaToOB

P7, Temor 7.1,7.2,7.3,74,7.5,
7.6, 7.71I1-o0/c, 7.8,7.9,7.10 I1-o/c,
7.11

P 8, Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temsr 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

P11, Temsr 11.1,11.2,11.3,11.4,
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, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

MPAKTUYECKUX paboT
3amuTa TBOPUECKUX
pabort

3amuTa
MHAUBUAYaIbHbBIX
MIPOEKTOB
KonTponbHas pabota
Beinosnnenue
HK3aMEHaIIMOHHBIX
3a1aHUI
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OK 06. ITposiBisATH
IPaXXIaHCKO-NIaTPUOTHYECKYIO
MTO3ULIHIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHUE Ha
OCHOBE TPaIULMOHHBIX
00111eYeI0BEUECKUX
LIEHHOCTEH, B TOM YHCJIE C
Y4€TOM rapMOHM3ALUU
MEKHALMOHAIbHBIX U
MEKPEJIIMTUO3HBIX
OTHOILEHUH, IPUMEHSATH

P1, Temal.l, 1.2, 1.3 II-o/c®, 1.4,
1.5,1.6

P2, Tems 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2, 4.3 I1-o/c, 4.4,
4.5, 4.6 I1-o/c, 4.7

PS5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6
5.711-0/c,5.8,5.9,5.10,5.11

P 6, Temsr 6.1, 6.2

P7, Temrr 7.1,7.2,7.3,74,7.5,
7.6,7.7I1-o0/c,7.8,7.9,7.10 IT-o/c,
7.11

TectupoBanue
VYeTHBI onpoc
Marematnueckuit
JTUKTaHT
NuauBunyanbHas
CaMOCTOSITENIbHAS
pabora
IIpencrasieHue
pe3yNIbTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUECKUX

CTaHJIapThI P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 pabor
AHTHKOPPYILHOHHOTO P9, Temni 9.1, 9.2, 9.3, 9.4, 9.5 [1- | 3amuTa
MOBECHUS o/c, 9.6 UHMBUTYaTbHBIX
P 10, Temsr 10.1, 10.2, 10.3 TI-o/c, | mpoexron
10.4 KonrponbHas pabora
P11, Temsr 11.1,11.2,11.3,11.4, BhITOMHEHNE
11.5,11.6,11.7 IT-0/c,11.8,11.9,
11.10 M-o/c, 11.11, 11.12, 11.13, | JXaMCHAIMOHIBIX
11.14,11.15, 11.16, 11.17 3ajaHmd
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-0/c, 13.6
P 14, Temul 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 07. CopeticTBOBaThH P1, Temal.l, 1.2, 1.3 II-0/c’, 1.4, TectupoBanue
COXPaHEHUIO OKpY Karolei 1.5, 1.6 YcTHbI onpoc
cpenpl, pecypcocoepeskennio, | P2, Temsr 2.1,2.2,2.3,2.4,2.5 Maremartuyeckuit
MIPUMEHSATH 3HAHUS 00 P3,Temsr 3.1,3.2,3.3,3.4 IUKTAHT
U3MEHEHHUH KJIMMarTa, P4, Temsr 4.1,4.2, 4.3 I1-o/c, 4.4, WuauBuyanbHas
IPUHIMIEI OEPEKITUBOTO 4.5,4.6 ll-o/c, 4.7 CaMOCTOATEIIbHAS
nponzsonesa, spdexmmno | P 5 T 5.1.52,53,54,5.5,56 | o
. . 5.7 II-0/¢c, 5.8, 5.9, 5.10, 5.11
ACHCTBOBATS B UPE3BBISAHHBIX | b poy 61 6o I[IpencraBnenue
CHUTYaIHUAX pE3yJbTaTOB

P7, 6Temsr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-o0/c, 7.8,7.9,7.10 IT-o/c,
7.11

P 8, Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5 II-
o/c, 9.6

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

P11, Temer 11.1,11.2,11.3,11.4,
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

MIPaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabort

3amura
WH/IUBUyaIbHBIX
IIPOEKTOB
KonrponsHas pabora
Brinosinenue
HK3aMEHAIIMOHHBIX
3a1aHUI
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P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

[1IK 2.3 KonTposupoBars 1
OLCHHUBATh Ka4Y€CTBO
BBITIOJTHSIEMBIX Pa0OoT.

P1,Tema 1.6

P4, Temn 4.6

P5, Tempr 5.7

P7, Temsr 7. 10

P8, Temer 8.4

P9, Temer 9.5

P 10, Temsr 10.3

P11, Temsr 119, 11.15
P12, Tempr 12.2

P 13, Temsr , 13.3,13.6
P 14, Temer 14.5

[IpencraBnenue
pe3yJIbTaToOB
MPaKTHYECKUX PadoT
NunuBunyansHas
CaMOCTOSATC/IbHAS
paborta
TectupoBanue
KonTponbhas padbota

S HEPEYEHDB UCIIOJIB3YEMbIX METOJ0OB OBYUYEHMUSA

5.1 IlaccuBHbIe: ONpocC, PENPOAYKTUBHBIC YIPAXHEHHUS 10 3aKPEINICHUIO U OTPabOTKe

U3Y4YEHHOT0 MaTepHana

5.2 AKTUBHBIC U UHTEPAKTUBHBIC: IBPUCTUUECKHUE O€CeIbl, TUCKYCCHH, MPOSKTHBIN METO/I,

MPE3CHTAIINH.
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