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1 TACHIOPT PABOYEM TPOTPAMMBI YYEFHOI'O IIPEJIMETA
OV .07 I MaTemaTtuka

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMMbl

Pabouas nporpamma yueOHOT0O IpeIMeTa SIBJISETCS YaCThI0 IPOrpaMMBbl CPETHETO
(moHOTO) 061Iero 0Opa3zoBanus no crnenuanbHocTH 23.02.06 TexHuveckas SKCIUTyaTanus
MOJIBUYKHOT'O COCTaBa JKEJIE3HbIX JOPOT.

[Ipu peanmzammu paboyeil MporpaMMbl MOTYT HCIIOJIB30BAaThCA  Pa3IMYHbIC
o0pa3oBaTeNbHbIE TEXHOJIOTHH, B TOM YHCIE TUCTAaHIIMOHHBIE 00pa3oBaTEIbHbIC TEXHOJIOTHH,
3IEKTPOHHOE 0OyUEHHUE.

PaGouass nmporpamma yueOHOro mpeaMeTa MOKET OBbITh  HCIIOJIb30BaHa B
poecCHOHANBHOM MOATOTOBKE, MEPENOArOTOBKE U MOBBIIICHUH KBAIU(UKAIMK pabo4yuX MO
npodeccusim:

16275 OcMOTPIIMK-PEMOHTHUK BaroHOB.
15859 OmnepaTop no o0CIyKUBAaHUIO U PEMOHTY BarOHOB U KOHTEHHEPOB;
16269 OcMOTpIIMK BaroHOB;
16783 Tloe31HOM 31EKTPOMEXAHUK;
17334 TIpoBOgHUK MAaCCa)KUPCKOTO BaroHa.
18540 Cnecapp 10 peMOHTY OJBUKHOI'O COCTABA.
16783 Iloe31HOM JIEKTPOMEXAHUK;
16856 IToMOIIHNUK MaIIMHUCTA AU3EIb-TT0€3/1a;
16878 IToMOIIHMK MallTMHUCTA TEIJIOBO3a;
16885 [ToMOIIHUK MaITMHUCTA JIEKTPOBO3A;
16887 [ToMOIIHUK MAITMHUCTA JIEKTPOIIOE3/1a;
17334 [IpoBOIHUK TTACCAXKUPCKOTO BAaroHa;
18507 Crnecapp 1O OCMOTPY H PEMOHTY JIOKOMOTHBOB Ha IIyYHKTaX TEXHUYECKOTO
00CITy>KHBaHUS.
18540 Cnecapb 0 peMOHTY ITOABHKHOTO COCTaBa.
16783 Tloe3qHOM 2NEKTPOMEXAHUK;
16856 IToMOIIHMK MalIMHUCTA TU3EIb-TI0€3/1a;
16878 IloMOIIHNK MalIMHKUCTA TEIIOBO3a;
16885 IToMOITHUK MAIIMHKUCTA 3JIEKTPOBO3A;
16887 IToMONTHUK MalIMHKUCTA JIEKTPONOE3/1a;
17334 IIpoBOIHHUK ACCAXKUPCKOr0O BaroHa;
18507 Cnecapp 1O OCMOTPY M PEMOHTY JIOKOMOTHBOB Ha IYHKTax TEXHHUYECKOIO
00CITy)KUBaHUSI.

1.2 Mecrto yuedoHoro npeamera B crpykrype OIIOII-IIIICC3:

B yueOnbix manax OITOII-TITICC3 yuebnsiii npeamer OY1.0711 Marematuka BXOAUT
B COCTaB OOILIMX y4EOHBIX PEIMETOB, GOPMUPYEMBIX U3 00A3aTENbHBIX NMPEAMETHBIX 00sacTeit
OI'OC cpennero obmiero oOpaszoBanus, ais cneruanbHocTet CIIO. C yuérom mnpodumis
OCBaMBaEMOM CIIEIMAILHOCTH JaHHBIM YUEOHBIN TPeIMET peanu3yeTcs Ha | Kypce.

1.3 Ilnanupyemble pe3yJabTaThl 0CBOEHHSI Y4eOHOIO MpeaMera:
1.3.1 Ilens yyeOHOTO peaMeTa:



Hemn wu 3agaum: OCHOBHOW 1ENbI0 M3YyUYEHHUs Kypca SBISETCS pPa3BUTHUE MBILIUICHUS,
UCIIOJIb30BAaHUSI B TIOBCEJAHEBHOM JKM3HU U OOECHEYEHHS BO3MOXHOCTH  YCIIEIIHOTO
MPOJODKCHHST 00pa30BaHUSl MO CICHHUATBHOCTSAM, CBSI3aHHBIMH WM HE CBS3aHHBIMU C
MPUKJIAHBIM UCTIOJIb30BAHUEM MATEMaTHKU.

3agaun:

— OBJIaACHUC KIKOYEBBIMHU IIOHATUAMU KW 3aKOHOMCPHOCTAMH, Ha KOTOPBIX CTPOHUTCA
MaT€MaTHuKa, paClio3HaBaHUEC COOTBCTCTBYIOIIUX UM IIPHU3HAKOB U BSaI/IMOCBH?)ef/'I, CIIOCOOHOCTD
AEMOHCTPHUPOBATH PA3JIMYHBIC ITOAXOJbI K MAaTEMAaTHYCCKUX 3a1a4

— YMCHHE pC€HIaTh IMPAKTUYCCKHE M OCHOBHBIC TCOPCTHYCCKUC 3aJdadd, XapaKTCPHBIC IJId
HCIIOJIB30BaHUA MAaTCMATUYCCKUX MCTOA0B,

— HaJIM4uc Hpe,Z[CTaBHCHI/Iﬁ 0 MaTeMaTHKe KaK IEJIIOCTHOMU TCOpHUH, 00 OCHOBHBIX CBS3IX C
pas3In4HbIMHA y‘le6HHMI/I JUCHUITIIMHAMM.

1.3.2 B pe3ynbrate 0CBOEHUS y4€OHOTO TPeAMETa 00yUYaroIIUiCs T0JDKEeH

yMeThb:
V.1 BbINONHATH apudMeTHYeCKue NEHCTBHS HAJ YHCIAMH, COYETash YCTHbIE M MUCbMEHHBIC
NPUEMBI; CPAaBHUBATh 3HAUCHUS YUCIIOBBIX BBIPAXKCHHI; BBIUUCIIATh 3HAUYCHUS 3JICMEHTAPHBIX
byHKIUi;

V.2 HaxoauTh NpUONMKEHHBIE 3HAYEHUS BEJIMYUH M MOTPEIIHOCTH BBIYUCIEHUN (a0COJIIOTHYIO
U OTHOCUTENbHYIO); CPAaBHHUBATH YHCJIOBBIE BBIPAKEHUS; BBINOJHATH C 3alaHHOM TOYHOCTBHIO
apudMeTHUecKue NeiCTBUS;

V.3 HaxoAuTh MOAYJIb U APryMEHT KOMILJIEKCHOTO 4YHCJa; M300pakaTh KOMIUIEKCHOE YHUCIIO
FEOMETPUUECKH; NEPEXOIUTh OT OJHON (OPMBI KOMILJIEKCHOTO YHCIa K JIPYroi; BBINOJHATH
JEICTBUS Hal YMCIIaMH, COUETasi yCTHbIE U MMCbMEHHBIE TPUEMBI;

V.4 HaxoQUTh 3HAUEHUs KOPHS Ha OCHOBE ONpEAETIeHMs, HCIOJb3ys HpU HEOOXOIMMOCTH
MHCTPYMEHTAJIbHBIE CPEJCTBA; IOJb30BATHCSA TNPHOIMKEHHON OLIEHKON NpH NpaKkTHUYECKUX
pacyerax; BBINOJHATH NPeoOpPa3OBaHUS BBIPAKEHUH, NMPUMEHss (OPMYIbI, CBA3aHHBIE CO
CBOMCTBAaMH KOpPHEW;

V.5 HaXONUTh 3HAUYEHHE CTENEHW Ha OCHOBE OMpEAENCHUs, UCTIONB3Ys MPH HEOOXOJUMOCTH
WHCTPYMEHTAILHBIE CPEICTBA; IOJH30BATHCS MPUOIMKEHHON OICHKOM MpH MPaKTHUYECKUX
pacueTrax; BBIMIONHATH MNPEOOpa3OBaHUsl BBIPAXKEHHUH, MPHUMEHss (OPMYIbI, CBS3aHHBIE CO
CBOMCTBaMM CTEIICHEH;

V.6 onpenensiTb OCHOBHBbIE CBOMCTBA YMCIOBBIX (DYHKIMH, MILTIOCTPUPOBATh UX Ha rpaduKkax;
CTPOUTH TpaduKU U3YUEHHBIX (PYHKIMH, WITIOCTPUPOBATH MO rpaduKy CBONCTBA 3JIEMEHTAPHBIX
(byHKUMH; onpenensTh cBoiicTBa (GyHKIMU 1O (OpMyIie U MO rpaduKy; UCIOIb30BaTh MOHATHE
(GYHKIMU 17151 ONMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEINYHH;

V.7 crtpouth rpaduK CTENEHHOW GYHKIHMH, ONPEAENATh CBOWCTBA (YHKIMU 1O Tpaduky,
npeoOpa3oBbIBaTh TpaduKH, 3aJaBaTh OOpaTHYIO (YHKIHMIO AaHAJTUTHYECKH M TpaPUIECKH,
pemarh npparoHaIbHbIC YPABHEHUS H HEPABEHCTBA PA3IMYHBIMK CITOCOOAMU;



V.8 crpouts rpaduk mokazaTenbHOW (DYHKIIMH, ONMPEACIATh CBOMCTBA (YHKIMU MO Tpaduky,
peoOpa3oBEIBaTh TpadUKH, pElIaTh MMOKa3aTeIbHbIe YPAaBHEHUS W HEPABCHCTBA Pa3IUYHBIMU
crocobaMu, pemaTh CHCTEMBbI IOKa3aTeNbHBIX YPAaBHEHUN 1 HEPABEHCTB;

V.9 BBUUCIATH JOTapUPMHUUECKUE BBIPAKEHUS, TPUMCHATH CBOICTBa JIOTapupMOB K
npeoOpa3oBaHUI0 BBIPAXKCHUN, CTPOUTH TpaduK JIOrapuPMHUUECKOW (YHKIWHU, ONPEICIITh
cBOMCcTBa JorapuMuueckor (QyHKIMU 10 Tpaduky, Mpeodpa3oBbIBaTh TpadUKH, peEmaTh
norapudMuuecKre ypaBHEHUS U HEPABEHCTBA Pa3IMYHBIMU CIIOCOOAMH;

V.10  BBIYUCHATH  3HAUEHUST  TPUTOHOMETPUYECKUX  (QYHKIMH,  MpeoOpa3oBHIBATh
TPUTOHOMETPHUECKUE BBIPAKEHUS, I0KA3bIBATH TPUTOHOMETPUYECKUE TOXKIECTBA;

V.11 pematb TPUrOHOMETPUUECKUE YpPABHEHUS U HEPABEHCTBA, CUCTEMBI;

V.12 BpUUCHATH 3HaueHUE (QYHKIUHU MO 33JaHHOMY 3HAYEHHMIO apryMEHTa MpU Pa3IHuHBIX
crocobax 3amaHusi (PYHKIMH, CTPOUTH TpadUKU H3YYEHHBIX (DYHKIMN, WILTIOCTPUPOBATH MO
rpaduky cBoiicTBa (PyHKIIMIL; BEINOTHATH MpeoOpa3oBaHus rpadUKoOB; UCIIOJIB30BATh MOHITHE
GYHKIIUY J1J1s ONIMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIHYUNH;

V.13 3agaBaTb YHUCIIOBBIE IOCIEAOBATEIBHOCTH, BBIYMCIATH IPEIENbl MOCIEI0BATENbHOCTEN,
HaXOAUTb CyMMy O€CKOHEYHO YyOBbIBaIOLIEHl T€OMETPUYECKOM MpPOrpeccuu; HaXOIUTh
IPOM3BOJIHBIE 3JIEMEHTAPHBIX (PYHKLUH;

MCIIOJIb30BaTh TIPOU3BOAHYIO I U3YYCHUS CBOMCTB (DYHKIMI U MMOCTPOCHUS TPaPUKOB, YMETh
MPUMEHATh TMPOU3BOJHYIO Ui TMPOBEIEHUS NPUOTMKEHHBIX BBIYUCICHUHN, HAXOJUTh
NpUOJIKEHHOE 3HadeHHWe (QYHKIMU W e€ TpupalieHne B TOYKE, HAXOJUTh 3HAYCHUE
MPOU3BOJHON TO TpaduKy, OMPEeNessiTh CBONCTBA (PYHKIHMU 1O Tpaduky €€ MpOU3BOIHOM.
pemiarh 3ajadyd MPUKIATHOTO XapakTepa, B TOM YHUCJIE COIMAIbHO-3KOHOMHUYECKHE U
dbusnyeckue, Ha HAXOXKJIEHUE CKOPOCTU U YCKOPEHUS;

V.14 HaxoguThb NPOU3BOAHBIE AJIEMEHTApHBIX (YHKIUI; HCHOJIB30BaTh MPOU3BOJIHYIO MJIs
U3Y4YEeHUs] CBOMCTB (DYHKUIMH U MOCTPOEHMS Tpa@HUKOB; YMEThb NMPUMEHATh IMPOU3BOJIHYIO IS
MPOBENEHUS NPUOIMIKEHHBIX BBIUMCICHUHM, HAXOJUTh NPUONIMKEHHOE 3HaueHue (QyHKIUU U e€
IpUpalieHue B TOYKE, HAXOJAWUTh 3HAYEHUE MPOM3BOAHOM IO rpaduKy, ONpPENeNsaTh CBONCTBA
¢byHKuMu 1o rpaduky e€ mpou3BOJHOMN, pelIaTh 3aJauu MPUKIAAHOTO XapakTepa, B TOM YHCIe
COLIMAJIbHO-9KOHOMHYECKUE U (PU3UUECKUE, Ha HAXO0XKJICHHE CKOPOCTH M YCKOPEHHUS;

V.15 HaxonuTh HEONPEAEIICHHBIM WHTErpajl, BBIUUCIATH OMNPENEIEHHBIM HMHTErpall, pelaTh
3aJa4M ¢ IPUMEHEHUEM UHTerpaia B (U3HUKe U FeOMETPUH;

V.16 ommceiBaTh B3aUMHOE PAaCIoOJIOKCHHUE TIPSAMBIX U IUIOCKOCTEHl B MPOCTPAHCTBC,
APTrYMCHTUPOBATH CBOU CYKACHUA 00 3TOM PACIIOJIOKCHH U,

V. 17 BBINONHATH JEUCTBHS € BEKTOPAaMU T'€OMETPUYECKH, pPACKIaAbIBATh BEKTOpP IO
HaIlpaBJIEHUSM, HAXOIUTh YTOJ MEXIY BEKTOPAMH, ITPOEKIMIO BEKTOPA HA OCh;

V.18 pemars mnpocrelnive 3agaud B KOOPJAMHATAX, BBIUUCIATH CKAJISPHOE IPOU3BENECHUE
BEKTOPOB, U300pa’kaTh BEKTOPHI B MIPSIMOYTOJIBHOM CHCTEME KOOPANUHAT;

V.19 pacrno3HaBaTh Ha 4YepTekKaxX M MOJEIAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH
TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMH, U300PAKCHUSIMH,



n300paxkaThb OCHOBHBIE MHOTOTPAHHUKH; BBITIOJIHATH YEPTEXKHU 10 YCIOBUSAM 33]1aY;
cmpoums npocmetiuiue ceveHus Kyoa, npusmol, NUPAMuosl,

pemarh IJIAHUMETPUYECKHE M IPOCTCHINNE CTEPEOMETPHYCCKUE 3aJaud Ha HaxOXJCHUE
F€OMETPUUYECKHUX BEJIMYUH (JJIMH, YTJIO0B, IUIONIa/iel, 00bEMOB);

HCIIOJIB30BAaTh IIPU PCIICHHUU CTCPCOMCTPHUICCKUX 3adaY IIIAHUMETPUUICCKUC (baKTBI 1 MCTOJBI,

V.20 BpMUCIATE U 1/1306pa>1<aTL OCHOBHBIC 3JICMEHTBI TCJ BpallCHHA, CTPOUTH HpOCTGﬁH.IPIG
CCUCHUS TCJI BpAllICHU A,

V.21 HaxoauTh IUIOIMIAIM MOBEPXHOCTEH MPHU3MBI, MUPAMUIbI, IIIMHIPA, KOHyCa W IIapa;
HAXOAUTh OOBbEMBI TIPU3MBL, TUPAMUIBL, IUIMH]PA, KOHYCA U 11apa;

V.23 BBMUCHATH B MPOCTEHIINX CIy4yasX BEPOATHOCTH COOBITUII Ha OCHOBE IOJCYETa YHUCIIa
MCXOJI0B BEPOSATHOCTHBIN XapaKTep pa3iUYHbIX IPOLECCOB OKPYKAIOIIET0 MHUpA, NMPUMEHSITh
JUTSL aHaJIM3a PeaTbHbBIX YMCIOBBIX JaHHBIX, MPEICTABICHHBIX B BHJIE JUAarpaMM, rpaduKoB; s
aHamm3a HHPOPMAaIUN CTAaTHCTUIECKOTO XapaKkTepa;

V.24 pemarb pauuOHaJbHbIC, IOKa3aTeJIbHbIC, JOrapuPpMUUECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHUs, CBOAAIIMECS K JIMHEHMHBIM M KBAAPATHBIM, a TAKXKE AHAJIOIMYHBIC HEPABEHCTBA;
UCTIOJIB30BaTh TPapUUECKUl METOJ PEIIeHHUs YpaBHEHHH W HEPaBEHCTB, CUCTEM HEPABEHCTB;
n300paxkaTb Ha KOOPJAMHATHOM IJIOCKOCTU PELICHUs YpaBHEHUI, HEPABEHCTB U CUCTEM C JBYMs
HEN3BECTHBIMH; COCTABJIATh W PEIIATh YPABHEHMsI U HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJI€ MPUKIIATHBIX) 3a/1a4ax.

3HATh:
3.1 3HaueHHe MaTeMaTHYECKON HayKH JUIsl pEIICHUs 3a/1a4, BOSHUKAIOUIUNX B TEOPUU U MPAKTUKE,
HIMPOTY U B TO K€ BPEMSI OTPaHMUYEHHOCTb MPUMEHEHHS] MaTEMaTUYECKUX METOJI0B K aHATU3y U
MCCJIEIOBAaHUIO MPOLIECCOB M SIBJIEHUI B NpUpPOAE M OOLIECTBE, UCTOPHUIO PAa3BUTHUS MOHATHS
4yycia ONpPENENICHUE LENbIX, PAlMOHAJIBHBIX YMCENI M JEHCTBUTEIBHBIX YUCEN; CTAHIAPTHBIN
BU/I 3aIIUCH YUCIIA;

3.2 ompeneneHue aOCOMIOTHOW M OTHOCHTEIbHOM MOTIPEIIHOCTH MPUONMKEHUS; NPUEMBI
BBIYUCIICHUH C TIPUOIIMKEHHBIMU TaHHBIMU;

3.3 ONpeaACIICHUC KOMIUICKCHOI'O YUCJId; MOAYJIb U apTYMCHT KOMIIJICKCHOT'O YHCJIA; Pa3JIMYHBIC
(I)OpMBI KOMIIJICKCHOI'O YU CJIa,

3.4 onpeneneHre KOpHS HATypaJbHON CTEIEHU U €r0 CBOMCTBA;

3.5 ompeneneHue CTENEHM C PALMOHAIBHBIM M JCHCTBUTEIBHBIM IIOKa3aTeleM; CBOMCTBa
CTEIICHEH;

3.6 ompeaeneHne YMUCIOBOM (PYHKIIMHU, CITOCOOBI €€ 3a/laHus; OCHOBHBIC CBOWCTBA YHCIIOBBIX
byHKIMi; npocTeiine npeoOpa3zoBaHus rpapUKOB;

3.7 cBoiicTBa U TpadUKu CTETIEHHONW (PYHKIIUH, OnpeeNeHrne 00paTHON (HyHKIMHU, ONpeieIeHne
UPpalMOHATIBHBIX YPAaBHEHUM, CIIOCOOBI PEIIeHUs] UPPAIMOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB;

3.8 cBoiicTBa W TpaduKkM TOKa3aTeNbHOW (GYHKIMH, CHOCOOBI PEIICHHs IOKa3aTeIbHbBIX
YpaBHEHUI U HEPABEHCTB;



3.9 onpenenenue norapupmMuyuecKor (yHKIMH, CBOMCTBA JIoTapu(PpMUIecKoil GyHKIINH;

3.10 cuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC NPOU3BOJILHOTO YIJIa; pajJvaHHas Mepa yria;
BpalllaTeIbHOE JBUKEHHE; OCHOBHBIE TPUTOHOMETPHUECKHE TOXkAecTBAa. DOpMYIIbl TPUBEICHUS.
CuHyc, KOCHUHYC U TaHT€HC CYMMBI U Pa3HOCTH JIByX yrjoB. CHHYC U KOCUHYC ABOMHOTIO yIJIa.
@opmynvl nonosunHozo yena. Illpeobpasoeanus cymmvl mpucoOHOMempuyeckux @OYHKyul 6
npouszeedeHue U npoussedenuss 8 cymmy. Buvipasicenue mpuconomempuueckux Qyukyutl yepes
MAaH2eHc MNoN08UHHO20 apeymenma. Ilpeobpazoeanusi TPOCTEHIINX TPUTOHOMETPHUECKUX
BBIPAKCHMI;

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

3.12 cBoiicTBa ¥ rpaduKu TPUTOHOMETPUYECKUX (DYHKUHMH, CBOMCTBA M TpaUKu OOpaTHBIX
TPUTOHOMETPHUECKUX (YHKIIHIA;

3.13 ompeneneHue YHUCIOBOM IMOCIICOBATEILHOCTH, CIIOCOOBI 3a/JIaHUS W CBOWCTBA YUCIIOBOM
MIOCJIEIOBATEIBHOCTH, NOHAMUe O npedene NOCie008aAMeNbHOCMU, CYuecmseosanue npeoena
MOHOMOHHOU OCPAHUYEHHOU NOCIe008ameIbHOCMU, CyMMHPOBAaHUE MOCIIEIOBATEIBHOCTEH,
0eCKOHEUHO yOBIBAIOIIasi FTEOMETPUYECKasi POTPECCUs U e€ CyMMa, HoHAmUe O HeNnpepbleHOCMU
@yHKYuu. NPUEMbl BEIYUCICHHS TTPECIIOB MMOCIIEI0BATCILHOCTEH U TIpeesioB QyHKIIHHA .

3.14 ompenencHue NPOU3BOAHON, €€ TEOMETPUUYSCKUUA M (PUIUYCCKUN CMBICH, TpaBWIA U
dbopmynsl qudepeHIpoBaHus, onpeeIeHUE BTOPOI MPOU3BOIHOM, MPU3HAKK BO3pACTaHUS U
yObIBaHUSl (PYHKIIMM, ONpPEAEIEHUE TOUYEK SKCTPEMYyMa, YCIOBHS BBIIYKJIOCTH BBEPX M BHU3
rpaduka QyHKIUH, TOUKH Ieperuda, CXemy UcClieJOBaHUs PYHKIMH JJIs TOCTPOEHHUS (PYHKIIHUH,
QITOPUTM HAaXOXKJCHHUS HAMMEHBIIEr0 W HauOOJbIIEro 3HaueHWs (YHKIUH, ypaBHEHHE
KacaTeJIbHOU.

3.15 Tabnuiyy nepBooOpa3HBIX 31eMeHTapHbIX (yHKuUuM, popmyny Hberotona — JleliOHuia,
OIlpeJieTIeHNe HHTErpala, CBOUCTBA HHTETPasIa;

3.16 OCHOBHbBIE MOHATHS U OIpPENEICHUS CTEPEOMETPUH, MX H300pakeHHs U OO0O3HAYCHMS;
OIpECIICHUs MMAPAJUIENbHBIX NPSIMbIX, CKPEIIMBAIOIIUXCA NPSIMBIX NEPECEKAOINXCS MPSIMBIX;
IIPU3HAKN NapajuIeIbHOCTU NPAMBIX, NPHU3HAKU NEPHEHIAUKYJISIPHOCTU NPAMBIX, MPU3HAKU
NapauIeIbHOCTA  ITUIOCKOCTEH, MPU3HAKK TEPIEHAUKYISIPHOCTH IUIOCKOCTEH, IpU3HAK
NEPHEHAUKYIISIPHOCTH NPSIMOU U TUIOCKOCTH; ONPEEICHUE MEPIICHANKYJISIpa , HAKIIOHHOM M €€
MIPOEKIMU U UX CBOMCTBA; OHATHE OPTOTOHAIBHOTO O MAPAJLIEIbHOTO IPOESKTUPOBAHMS;

3.17 nousatue BCKTOpa B MPOCTPAHCTBC, MOAYJIb BCKTOpPA, PABCHCTBO BCKTOPOB, CJIOXKCHUC U
BBIYUTAHUC BEKTOPOB, YMHOXKXCHUC BEKTOPA HAa YHUCJIO, OIPCACIICHUC KOMIIIAHAPHBIX BEKTOPOB,

3.18 mpsMoyronbHas cHCTeMa KOOPAMHAT B IPOCTPAHCTBE, OIPEIACICHUE CKAIIPHOIO
MIPOU3BENICHUSI BEKTOPOB, YCJIOBHE MEPIEHIUKYJISIPHOCTH BEKTOPOB (HOPMYINBI ISl pelieHus
3a/1a4 B KOOPJAMHATAX;

3.19 noHATHE MHOTOIpaHHUKA, ONIPEEICHNUE NPU3MBI U €€ OCHOBHBIX JIEMEHTOB, MUPaMHJbl U
€€ OCHOBHBIX DJIEMEHTOB, YCEUYEHHON TUPAMHU/IBI, TPAMOYTOJBHOTO MTapaJlIeNIeIIAIIE a;

3.20 moHATHE TEN BpalLeHUs U UX TIOBEPXHOCTEH; onpeeneHne HIMINHIPA, KOHyca, YCeUEHHOTO
KOHYca, I1apa, cepbl, CBOMCTBA MEPEUNCICHHBIX (pUryp;



3.21 00béM U ero m3MepeHue; MHTEerpaibHas (Gopmyna o0bEmMa. DOpMyIIbl IJIs1 BBIYUCICHUS
MOBEPXHOCTEH TeoMeTpuyeckux Tenl (Ky0a, NpsMOYrojJbHOTO Mapajliesienuresna, MPU3MBL,
OUpaMUAbl, [WIMHIpA, KoHyca u  chepsl). DopMmynbl A BBIUMCICHUS 00BEMOB
reoMeTpuueckux Ten (Ky0a, NpsSMOYTOJIBHOTO TMapajulelienuIeaa, MPU3Mbl, HHUPaMUJIBbI,
HUJIUHAPA, KOHYCA U 111apa);

3.22 OCHOBHBIE TIOHATHS KOMOWHATOPWUKH. 3ajayd Ha TMOACYET 4YHCJIa pa3MEIICHUH,
NEpPEeCTaHOBOK, codeTaHuid. Pemenune 3amau Ha mepebop BapuanToB. Dopmyna OmHOMA
Herorona. CoiicTBa OMHOMUHANIBHBIX KO3 duirenTo. Tpeyronsauk [Tackans;

3.23 ompeneneHue COOBITUS, BEPOSITHOCTH COOBITHSA, TEOPEMBbI CIOKEHHUS U YMHOKEHUS
BeposiTHOCTe. [loHsiTHE O He3aBUCHUMOCTH COObITHHA. [lOHSATHE HMMCKPETHOM CIydailHOU
BEJIMYMHBI, 3aKOH €€ pacrpejelieHus. YWCIOBbIE XapaKTEPUCTUKH JUCKPETHOW CIy4yailHON
BennuuHbl. [ToHsATHE 0 3aKOHE OONBIINX YUCEIT;

[IpencraBienne AaHHBIX (TAaOMUIBI, AMAarpaMMbl U TpaduKH), TeHEpalbHas COBOKYIHOCTD,
BbIOOpKa, cpeaHee apudmerndeckoe, MeauaHa. IloHsaTue o 3agadax MaTeMaTHYECKOH
CTaTUCTUKH;

3.24 PaBHOCUJILHOCTh YypaBHEHHH, HEPAaBEHCTB, CHUCTEM. PanmoHanmpHBIC, HppalMOHAIbHbBIC,
MOKa3aTeJIbHbIE M TPUTOHOMETPUUYECKHE YpaBHEHHS W CHCTeMbl. OCHOBHBIC TPUEMBI HX
peuieHus:  (pa3oXKeHUE HA MHOXKHTEIHM, BBEJIEHHE HOBBIX HEM3BECTHBIX, IOJICTAHOBKA,
rpaguuecKuil METoN);

3.25PanonanbsHble, UppalMoOHaIbHbIE, TOKA3aTeIbHBIE U MPUSOHOMEMPUYECKUE HEPABEHCEA.
OcHoBHbIE IpHUEMBI UX penieHus. VMcnonb3oBaHue cBOMCTB U rpaduKoB PYHKIMN IPU pEIIEHUN
ypaBHEHUW W HEpaBeHCTB. Meton mHTepBaioB. M300pakeHre HA KOOPAMHATHOW TIJIOCKOCTH
MHO’KECTBA PELICHUI YpaBHEHUI U HEPABEHCTB C ABYMs [IE€PEMEHHBIMHU.

3.26 PaBHOCHJIBHOCTb HEPaBEHCTB, cucTeM. OCHOBHBbIE IPUEMBI UX pelIeHus (pa3ioXKeHHe Ha
MHOKUTEIIH, BBEJICHUE HOBBIX HEU3BECTHBIX, IIOICTAHOBKA, Tpa(hUUECKUl METON);

3.26 PanmoHanbHble, HppallMOHANIbHBIE, TOKA3aTeIbHbIE U MPUcOHOMEmpUiecKue HepageHcmaa.
OcHOBHBIE ITpUEMBI UX peleHus. Vcnoap3oBaHne CBOWCTB U IpaduKoB (GYHKIMNA NP pelIeHun
HepaBeHCTB. Metoa wuHTepBanoB. M300pakeHHe Ha KOOPAMHATHOM IIOCKOCTH MHOXECTBa
pelIeHni HEPaBEHCTB C ABYMs [T€PEMEHHbBIMHU.

1.3.3 [Inanupyemble pe3ynbTaThl OCBOCHUS Y4eOHOTO peMeTa:

Ocoboe 3HaueHune yueOHbIi npenmMeT umeet npu popmupoBanuu u pazsutun OK un IIK:

OK 01. Bei6upats crioco0b! pemieHus 3agad npopeccCuoOHaIbHON AeATENbHOCTH TPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM

OK 02. Hcnons3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, AaHaIW3a M HHTEpIpETalun
uHpOpMalMd U UHPOPMALMOHHBIE TEXHOJOTMM JJs BBIIOJIHEHHUS 3a/1a4 NpodecCHOHATHLHON
JEeSITebHOCTH

OK 03. IlnanmpoBaTh W peaqu30BBIBATh COOCTBEHHOE MPOQPECCHOHAIBHOEC M JUYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO AEATEIBHOCTh B MPO(GECCHOHANBHON cdepe, UCIOIb30BaTh
3HaHUA N0 (PUHAHCOBOM IPaMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaLIUAX



OK 04. D¢ddexTuBHO B3aUMOICHCTBOBATH U PabOTaTh B KOJUICKTHBE U KOMAaH/IE

OK 05. OcymecTBiiTh yCTHYIO U NUCbMEHHYIO KOMMYHHMKAIIMIO HA TOCYJapCTBEHHOM SI3bIKE
Poccutickoii deneparyu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO M KYJIBbTYPHOTO KOHTEKCTA

OK 06. IIposBisaTh rpaxaaHCKO-IATPUOTHYECKYIO IMO3UIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE TPATUIIMOHHBIX OOIICUYEIIOBEYECKUX IICHHOCTEH, B TOM YHCIE C YYETOM
rapMOHHU3AIMU MEKHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIIECHUN, MPUMEHSATh CTaHAapThI
AHTUKOPPYIIIMOHHOTO MOBEACHUS

OK 07. CopmelicTBOBAaTh COXPAHEHUIO OKPYKAIOIIECH CpeNbl, pecypcocOepekeHUI0, PHUMEHSTh
3HaHMA OO0 WM3MEHEHWH KIMMara, NPUHIUIB OEpeXIMBOrO IPOU3BOJACTBA, 3(P(PEKTHBHO

JICHCTBOBATH B YPE3BBIYANHBIX CUTYyaLUAX

1K 2.3 KoHTpOoIupoBaTh U OIEHUBATh KAYECTBO BBIOJIHAEMBIX Pa0oOT.



O0mme KOMIeTeHIINHU

IInanupyemsle pe3ybTaThbl 00y4eHH

O6mue!

JMCHMILIHHAPHbIE?

OK 01 Bsi6upats criocoOsl
[peLeHus 3a1a4
podeccnoHaTbEHOMI

e TeIbHOCTH IPUMEHHUTEILHO
K Pa3IMYHBIM KOHTEKCTaM

FOTOBHOCTh K TpYJy, OCO3HAaHHE IIEHHOCTH

MacTepCcTBa, TPYI0II00HE;
AKTHBHOMU

T'OTOBHOCTb K ACATCIIbHOCTH

TEXHOJIOTHYECKOU U COHH&HLHOﬁ HaIIpaBJICHHOCTH,

CII0COOHOCTD HHUOHUHUPOBATD, IJIAaHUPOBATb H

CaMOCTOSITCIIbHO BBINOJIHATH TaKyH0 ACATCIbHOCTD,
HHTCPECC

K Pa3IUYHBIM cdepam
podecCHoOHATEHOM 1A TEIILHOCTH,

OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMH
MM03HABATEIbHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENILHO (dbopMynupoBaTh 7l
aKTyaJIM3MpoBaTh NpobjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK WIH
OCHOBAaHUA I CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
000OIICHHUS;

OonpeacsATb 1EIUW  ACATCIBbHOCTH, 3a/aBaTb
MMapaMETPhI U KPUTECPHUU UX JOCTHUIKCHUSA,

- BBIABJISATH 3aKOHOMCPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX ABJICHUAX,

- BHOCUTH KOPPCKTHUBBI B ACATCIILHOCTb, OLICHUBATDH
COOTBCTCTBHUEC  PC3YJIbTATOB

OcisiM, OLCHHBATDH

-BJIAJICTh METOJAMH JIOKA3aTEIbCTB, aITOPUTMAMHU PEIICHUS
Banad; yMeHue GOpMyIUPOBAThH ONMPEACIICHUS, aKCUOMBI
TCOPCMBI, IPUMCHATH UX, IPOBOJUTH JOKA3aTCIbHBIC
[paccy’XKJICHHS B XOJI€ PEUICHHUS 3a]1ay;

- YMETh ONEPUPOBATH MOHATHIMHU: CTCIICHb YUCIIA, JIOTapupM
4KCiIa; YMCHUE BBIOJIHATH BRIYMCIICHUE 3HAUYCHUN U
peoOpa30BaHus BIPAKCHHUI CO CTETICHSIMH U JiorapudmMamu,
npeoOpa3zoBaHust IPOOHO-PANIMOHATILHBIX BEIPAKCHUH;

- YMETh OIIEpUPOBATh MOHATUAMU: pallMOHAIBHEIE,
MPPpalMOHAJIbHBIC, ITOKA3aTCIbHBIC, CTCIICHHEIC,
lorapugmMuuecKue, TPUrOHOMETPUUYECKUE YPAaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMU: (HYHKITHUS, HETIPEPhIBHAS
(yHKIUS, TPOU3BOAHAS, IEPBOOOpa3Hasi, ONpeAeTICHHBIN
MHTETpal; yMETh HAXOIUTh MPOU3BOAHBIE IIEMEHTAPHBIX
(hyHKIMH, UCTIONB3YsI CIPaBOYHBIE MAaTEPUAJIbl; UCCIEI0BATh B
HpOCTGﬁHIHX clrydasax q)YHKHI/II/I Ha MOHOTOHHOCTB, HAXOAUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHUs] PYHKINA; CTPOUTH
rpadKu MHOTOYJICHOB C HCITOJIb30BAHUEM allapara
MaTEeMaTHYeCKOT0 aHalIM3a; MPUMEHSIThH MPOU3BOIHYIO TIPH
[PEIICHUH 3a]]a4 Ha ABM)KEHHUE; PeliaTh MPaKTUKO-
OpUEHTUPOBAHHBIC 33/]Jaul HAa HAMOOJIbIIINE U HAUMEHBIIIHE
BHAUCHUS, HA HAXOXKACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

1 YKa3bIBaOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTtbl 3 PrOC COO (B nocnesHel pegakumum ot 12.08.2022) B oTrnaronbHol dopme, popmupyemble
06uieobpasoBaTeibHOM ANCLUNANHON
2 IncumnamHapHble (NpeameTHbIe) pe3ybTaTbl YKa3blBalOTCA B COOTBETCTBMM C UX NOMHbIM nepeyHem 8o ®FOC COO (B nocneaHen pegakumm ot 12.08.2022




[PUCKU TIOCIIEACTBHIA e TSIILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMHU Y4eOHO-UCCIICIOBATEILCKON U]
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH pPa3pelicHUs]
po0iem;

- BBUIBJSITH IIPUYUHHO-CJICICTBEHHBIC CBSI3U |
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATh THUIIOTE3Y €€
[pEIICHUS, HAXOIUTh

apryMEHTBI JULS]

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

AQHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEIICHUS
3alayl pe3yNabTaThl, KPUTUYECKU OICHHBATh WX

MMPOrHO3UPOBATL HN3MCHCHHC

IOCTOBCPHOCTD, B
HOBBIX YCJIOBUAX;

-- YMCTb IIEPCHOCUTHL 3HAHHA B IIO3HABATCIBHYIO U
IMIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMETb HHTCIPUPOBATH 3HAHHA U3  Pa3HBIX|

[peIMETHBIX 00IacTel;

- BBIABHUTI'AaTh HOBBIC nacu, ImpeajiaraTh|
OPHUT'MHAJIbHBIC MMOAXOAbI U PCHICHU A,
14 CIIOCOOHOCTH nux HUCIIOJIB30BaHUA B|

[MO3HABATEIbLHOMN U COLMAIbHOM IMPAaKTUKC

- YMETh ONEPUPOBATH MOHATHAMHU: PallMOHATbHASA (QYHKIIHS,
rokaszaTenbHast QyHKIHs, cTerneHHast pyHKIus,
nmorapumudeckast GyHKLIUs, TPUTOHOMETPHUYECKUE (PYHKITUH,
0OpaTHbIe PYHKLNHU; YMEHHE CTPOUTh I'PaQUKH U3y4EHHBIX
(yHKIMH, UCII0JIb30BaTh I'paMKU MPU U3YUEHUH NIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 33/1a4 U3 IPYTUX y4eOHbIX
[PEMETOB U 3aj]au U3 pealIbHOM XKU3HH; BhIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX/y BEJTMUNHAMH;

- YMETh pelIaTh TeKCTOBBIC 331a4H Pa3HBIX TUIIOB (B TOM YHCIIE
Ha MMPOLEHTHI, JOJHM U YacTH, Ha JBM)KEHUE, paboTy, CTOUMOCTh
TOBAPOB U yCIIyT, HAIOTH, 3aJa4d U3 00JIACTH YIIPABICHHS
ITMYHBIMU M CEMEHHBIMM (PUHAHCAMU); COCTABJIATH BBIPAXKEHUS,
ypaBHEHMsI, HEPAaBEHCTBA U UX CHCTEMBI I10 YCIOBUIO 3aauH,
MiCCIIeI0BaTh MOJyYEHHOE PelleHHe U OLEHUBATh
[PaB/0M10I00HOCTh PE3yJIbTaTOB;

- YMETh OTIEPHPOBATH TOHATHIMH: CpeHee apu(hMETHIECKOE,
MeraHa, HauboJIbIIee M HauMEHbIIIee 3HAUSHHsI, Pa3Max,
UCHepcHs, CTaHIapTHOE OTKJIIOHEHHE YMCIIOBOTO HAabopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, TIPE/ICTABICHHYIO B
TabauIax, Ha AMarpamMmax, rpaukax, OTpaskarollyo CBOHCTBa
[peaIbHBIX MPOLIECCOB U ABJICHUI; MPEICTABIATh HH(OPMALIHIO C
[TOMOIIIBIO TaOJIHII U IUarpaMM; UCCIIE0BaTh CTATUCTUYECKHE
TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaMuecKuX METOJI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHUIMU: CIIyYalHBIN OIBIT U CIy4aliHOE
COOBITHE, BEPOSITHOCTD CIIYYallHOTO COOBITHS; yMEHHUE BEIUNCIIATh
BEPOSITHOCTH C UCTIOB30BaHNEM I'padUIeCKUX METO/IOB;
MPUMEHSTH (POPMYIIBI CIIOKEHUSI M YMHOKECHHUST BEPOSITHOCTEH,
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KoMOUHATOpHBIE (DAaKTHI U (OPMYJIBI IPU PEIICHUH 3a/1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIydailHBIMHU BETMUYMHAMH; YMEHUE TIPUBOIUTH IPUMEPHI
MPOSIBJICHNUS 3aKOHA OOJIBIINX YHCEJ B IPUPOIHBIX U
OOILIECTBEHHBIX SIBICHUSAX;

- YMETh OTIEPUPOBATh NOHATHAMH: TOYKA, PsSMasi, INIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBII yrojl, CKpPEIINBaIOIUecs IpsMbIe,
MapayIeIbHOCT M MEPIIEHAUKYIIPHOCTD MPSIMBIX U TUNIOCKOCTEH,
YTOJI MEXIY IPSIMBIMHU, YTOJI MEXTy MPSIMOI U TUIOCKOCTBIO, YTOJ
MEXKIY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 0 THIOCKOCTH,
[pacCcTOSTHUE MEXAY HPSMBIMHU, PACCTOSHIE MEXY TUIOCKOCTSMHU;
[YMEHHE UCIIOJIb30BATh IIPH PELICHUH 337a4 U3yYeHHbIC (aKThl U
TEOpPEeMBbI TNITAHUMETPHH; YMEHHE OLICHUBATh Pa3Mepbl 00bEKTOB
OKPY’KaIOIIEro MUPA;

- YMETb ONEpPUPOBATH MOHATHAMU: MHOTOIPAaHHHK, CEUEHUE
MHOTOTpaHHHKA, Ky0, mapaiesienuIe], pu3Ma, TupamMmuia,
(burypa 1 MoBEpXHOCTH BPAILICHHSI, IMIIMHAP, KOHYC, map, cdepa,
ceueHust (PUTYpBHI BpallleHus, ITIOCKOCTh, Kacaromasics cepsl,
[MIAHAPA, KOHYCA, IJI0IIAIh TIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYycCa, HWINHApPA, IJI0MaasL chepsl, 00beM Kyoa,
PSMOYTOJIBHOTO Mapasulesenumnesia, MMpaMubl, IPU3MBI,
LWIMHAPA, KOHYCA, [1apa; yMeHHe n300pakaTh MHOTOTPAaHHUKU U
MMOBEPXHOCTHU BPALICHUS, X CEYEHUS OT PYKH, C TOMOIIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABHILHBIE MHOTOTPAHHUKH;

- YMETh ONEPHPOBATH TOHATHIMHU: ABMKEHHE B IPOCTPAHCTBE,
Mo100HBIE GUTYPHI B TPOCTPAHCTBE; MCIIOJIF30BaTh OTHOIICHUE
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[UI0IIa/Iel TOBEPXHOCTEH 1 00BEMOB OJOOHBIX (QUTYD TIPU
[pELIEHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JJIMHA, YIoJ,
[U10111a1b, 00BbEM, IUIONIA/(b IOBEPXHOCTH ), UCIIONIb3YS U3yUCHHBIE
(hOopMyJIBI U1 METO/IBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIBHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpPHOE MPOU3BEICHUE, YTOJI MEX/1y BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOPA HAa YUCIIO; HAXOAUTH C
[HOMOIIbIO U3yUYEHHBIX (POPMYJI KOOPAMHATHI CEPEANHBI OTPE3KA,
[paCCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETb BBIOUPATh MOAXOIAIINN N3yUEHHBIH METO JUIsl peLCHHS]
3aJauu, paclo3HaBaTh MaTeMaTuyeckue GakThl U
MaTeMaTHYeCKUE MOJIETIH B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTHYECKOW HAYKH.

- YMETh OIEpUPOBATh MOHATUSMU: ONpEeeNIEHUE, aKCUOMa,
TeopeMa, CIIEICTBHUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCHIIbHBIE (POPMYIIMPOBKH; YMEHHE (POPMYITHUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
[TPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO
MaTeEMaTHYeCKONH MHAYKLIUN; TPOBOAUTH JOKA3aTEIIbHbBIE
[pacCyA€eHUsI IPU PELIEHUH 33]1a4, OLICHUBATh JIOTUYECKYIO
[IPaBHIIBHOCTh PacCyKICHHUI;

- YMETh OIEPUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOKECTBO,
oTiepaly HaJl MHOYKECTBAMH; YMEHHUE UCIOIb30BaTh TEOPETHUKO-
MHO>KECTBEHHBIH armapar Juisi OMUCaHUs pealbHbBIX MTPOLIECCOB U
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SIBIICHHI ITPU PELICHUH 33/1a4, B TOM YHCIIE U3 APYTUX yUEOHBIX
[PEIMETOB;

- YMETh ONEpPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo,
[IUKJI, Tpad Ha MIIOCKOCTH; YMEHHE 3a7]aBaTh U OMUCHIBAThH Tpadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCITOIB30BATh I'padbl IPH PEIICHUN
3agad;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COYETAHHE,
MepeCcTaHOBKA, YHCIIO COUETAHUN, YUCIIO IEPECTAHOBOK; OMHOM
HproTOHA; yMEHNE NPUMEHATh KOMOMHATOPHbIE (PaKThl U
[pacCy>KJICHUsI IJIs1 PEIICHUs 3a/1aY;

-YMETh ONEPUPOBATH MOHITHAMU: HATyPATbHOE YHUCIIO, 1IEJI0€
YICIIO0, OCTATOK [0 MOYJIIO, palliOHAILHOE YHUCIIO,
MPPAIMOHATIbHOE YHCIIO, MHOXKECTBA HATYPAJIbHBIX, IENbIX,
[palliOHAIBHBIX, IEMCTBUTENBHBIX YHCEI; YMEHUE UCIIOIb30BATh
MPU3HAKU IETUMOCTH, HAMMEHBIIUH 00U JeTUTENb U
HauMEHbIIIee 00I1ee KpaTHOE, AITOPUTM EBKITMIA U perlieHun
3a1a4; 3HAKOMCTBO C pa3JIMYHbIMU IMO3UIUOHHBIMH CUCTEMAaMU
CUMICIICHUS;

- YMCTb CBO6OI[HO OINCpHUPOBATH NOHATUAMM: CTCIICHD C L CJIBIM
[OKa3aTesieM, KOPEHb HaTypallbHOM CTENEHH, CTENEHb C
[palliOHATBHBIM I10KA3aTEJIEM, CTETIEHb C IEUCTBUTEIbHBIM
(BeIeCTBEHHBIM) TTOKa3aTeneM, Jorapudm gucia, CHHYC,
KOCUHYC Y TAaHT€HC MPOU3BOJILHOIO YUCIIA,

- YMETb ONIEPUPOBATH MOHATUSIMU: TOKJECTBO, TOXKIECTBEHHOE
rpeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPAaBHEHHI
1 HEPAaBEHCTB, PABHOCUJIBHOCTh YPABHEHH, HEPABEHCTB U
CUCTEM, pallMOHAJIBHBIC, NPppAallOHAJIbHBIC, ITIOKA3aTCIILHBIC,
CTCIICHHBIC, norapnchquCKHe, TPUTOHOMECTPUYCCKUEC
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YPaBHECHHSI, HEPABCHCTBA U CUCTEMbI; YMEHHE PEIIaTh YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO Pa3INYHBIX IPUEMOB;
[peIIaTh ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITApaMEeTPOM;
PUMEHSATH YPaBHEHHUS, HEPABEHCTBA, X CUCTEMBbI JJIsl PEIICHUS
MaTeMaTUYECKUX 3a/1a4 ¥ 33/1a4 U3 PAa3IMYHbIX 00JIacTeil HAyKu U
[p€aTbHOM JKU3HU;

-yMeTh CBOOOIHO ONEPUPOBATh MOHATUAMU: TpaduK QyHKINHU,
oOpatHast QyHKIHS, KOMIO3UIUS PYHKIWHA, THHEHHAS (QYHKITUS,
KBaJipaTHyHasi QyHKIUS, CTeIIEHHAsT (YHKIUS C IeITBIM
MOKa3aTeJIeM, TPUTOHOMETPUYIECKUE QYHKITUHN, 0OpaTHBIC
TPUTOHOMETPUYECKHE (DYHKIINH, TTOKa3aTeIbHAS U
morapudmudeckas pyHKIUN; yMEHHE CTPOUTH TpapuKu
(hyHKIUH, BBIIOIHATH IpeoOpazoBanusi rpaduKoB QyHKIUI;
YMEHHUE MCTIONIB30BaTh rpadpuKku GYHKIHHA TSI U3y4SHUS
MPOIIECCOB U 3aBUCUMOCTEH MPHU PELIeHUH 3a/1a4 U3 APYTUX
yIeOHBIX TIPEIMETOB U U3 PEATbHOM JKU3HH, BRIPAKATH
(hopMyJTaMH 3aBHCHMOCTH MEXKy BETUIHHAMU;

YMEHHE CBOOOTHO ONIEPUPOBATH MOHATHIMHU: Y€THOCTh (DYHKITUH,
MEPUOTUIHOCTD (PYHKIIMH, OTPAHHYECHHOCTh (DYHKITHH,
MOHOTOHHOCTH (DYHKIIHH, SKCTpeMyM (yHKIIUU, HAUOOIbIIIee U
HauMeEHbIIIee 3HaYeHHs (PYHKIIMHM Ha IPOMEXKYTKE; YMEHHE
[IPOBOJUTH UCCIENOBAaHUE (PYHKITUH;

YMEHHE HCIOJIb30BaTh CBOMCTBA U IpadUKu PYHKIIHHA JIsT
[pEIIeHUs ypaBHEHU, HEPABEHCTB U 3a/1a4 C MapaMeTpaMu;
n300pakaTh HA KOOPAMHATHOM TIIOCKOCTA MHOXKECTBA PEIICHUM
YPaBHCHHIA, HEPABCHCTB U UX CHCTEM;

- YMETh CBOOOJTHO OTIEPHPOBATH MMOHATHSIMHU:
MOCIIeIOBATEIBHOCTD, apu(hMETHIECKAs IIPOTPECCHs,
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reoMeTpHYECKast Mporpeccusi, 0eCKOHEYHO YObIBAIOIIIAS
reoMeTpHUUecKas IPOrpeccus; yMEHHE 3a/1aBaTh
[10CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
(popmyu;

- YMETh OIEPUPOBATH MOHATUSMU: HENPEPHIBHOCTH (PYHKIIUH,
ACUMINTOTHI rpaduka QyHKIMH, IEpBasi U BTOpast MPOU3BOIHAS
(hyHKIIUU, TEOMETPUYECKHUI U (PU3HUECKUN CMBICT TPOU3BOIHOM,
epBooOpa3Hasi, OoNpeAeIeHHbIH HHTETpall; yMEHUE HaXOJUTh
ACHMIITOTHI rpadrka PYHKIMH, YMEHUE BBIYUCIISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEACHMSI, YACTHOTO M KOMITO3HIINU (DYyHKITUH,
HAXOJWTh YPABHCHHE KacaTeIbHON K TpaduKy (QyHKIUY;
[YMEHHE MCIIO0Ib30BaTh MPOU3BOIHYIO IJISl UCCIICIOBAHUS
(yHKIUH, 7151 HAXOKICHHSI HAUTYYIIIero PEIICHUs B
MPUKIIATHBIX, B TOM YHCJE COIIMATbHO-9KOHOMHYECKHUX U
(hu3MUecKUX 3a7adax, 1 OMpPeeNIeHUs CKOPOCTH U YCKOPEHUS;
HaXOIUTh IUIONIAIA U 00BEMBI GUTYP C TTIOMOIIBIO UHTETPAJIA;
[IPUBOJIUTH IPUMEPHI MATEMATHUECKOTO MOJICITHPOBAHHUS C
MMOMOLIBI0 AU PepeHIInaTbHbIX YPaBHEHMUI;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COTIPSIKEHHBIE KOMILIEKCHBIE YHCIa, MOJIYJIb U apTyMEHT
KOMIUIEKCHOTO 4Kciia, popMa 3aITUCH KOMIUIEKCHBIX YHCeT
(reomeTpuveckas, TPUTOHOMETpHYECKas U anredpandeckas);
YMETh MPOU3BOAUTH apu(PMETUIECKUE IEHCTBUS C
KOMITJICKCHBIMH YUCIIAMU; TPUBOUTH MPUMEPHI UCTIOTH30BAHUS
KOMIUTIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSIMU: CpEHEE
apudMeTHIecKoe, MeIrnaHa, HanboIbIlIee U HANMEHbBIIIEE
3BHAUEHUS, pa3Max, TUCIEPCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
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OIMCAaHUS YUCIIOBBIX JaHHBIX; YMEHHUE UCCIIEI0BATh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4IecKuX METOJIOB U SJIEKTPOHHBIX CPEICTB; rpaduuecKu
1iCCIIeI0BaTh COBMECTHBIE HAOJIIOICHHSI C IOMOIIBIO IUarpamMm
[pacCEMBAaHMS U JIMHEUHOW pEerpeccuu;

- YMETh HaXOJIUTh BEPOATHOCTU COOBITUH C MCIIOJIb30BaHUEM
rpaduuecKuX METOJIOB; IPUMEHSATH JUIs pelIeHHs 3a7au (GOpMYIIbl
CIIO’KEHUS 1 YMHOXKEHUS BEPOATHOCTEH, (hopMyITy OITHOM
BEPOSATHOCTH, (opMyiy bepHym, koMmOnHaTOpHBIE (DaKTHI U
(hOpMyJIBI; OLIEHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; YMEHHE
OIIEpUPOBATh NOHATUAMU: CIydaiiHasi BEIMUMHA, paclpeesieHue
BEPOSATHOCTEH, MATEMATUUECKOE 0XKHUIaHUE, TUCIIEPCHS U
CTaHJapTHOE OTKJIOHEHHE CIIy4yailHON BEJIMYMHBI, QYHKIIUN
[pacrpeesIeHns U TUIOTHOCTH PaBHOMEPHOTO, II0KA3aTEeJIbHOIO U
HOPMAJIBHOT'O PACIIPENEIEHU; YMEHUE UCII0Ib30BaTh CBOMCTBA
M3Y4YEHHBIX paclpeesIeHui Al peleHus 3aja4; 3HAaKOMCTBO C
MOHATHSIMU: 3aKOH OOJIBIINX YHCEN, METO/bI BEIOOPOYHBIX
MCCIIEIOBaHUM; yMEHUE NPUBOAUTH IPUMEPHI MPOSIBIICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETb CBOOOTHO ONEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YIoJ,
NIByTpaHHbIN YToJl, TPEXTPAHHBIN YIoJl, IEpECEKatoLIecs,
MapajyIeJIbHbIE U CKPEIIMBAIOIINECS IPSIMBIE, TAPAJIENBHOCTD U
[EPIEHIUKYIISIPHOCTD MPSMBIX U IJIOCKOCTEH, YIOJ MEKIY
MPSIMBIMU, YTOJI MEXTY NMPSAMOU U MIIOCKOCTBIO, YTOJ MEXKIY
MJIOCKOCTSIMHU; YMEHHE UCIIOB30BaTh MPU PEIIEHUH 3a1a4
3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHUE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBAThH
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[MOHATUSMHU: MHOTOTPAaHHUK, CEYCHHE MHOTOI'PaHHUKA,
[paBUIIBHBII MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
[MOBEPXHOCTh BpalleHUs, IUIMH]IP, KOHYC, 1Iap, chepa, pazBepTka
[IOBEPXHOCTH, CEYEHUS KOHYCA U [IWJINH/IPA, apaJljieIbHble OCH
VI OCHOBAHUIO, CEYEHHUE 111apa, MIIOCKOCTh, Kacaroascs cepsl,
[WJIMH/Ipa, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOIOI'PaHHUKA,
1M300pa’kaTb MHOTOTPAHHUKH, (GUTYPBI M TIOBEPXHOCTH BPALICHHUS,
MX CEUCHHsI, B TOM YHCIIE C TIOMOUIBIO SJIEKTPOHHBIX CPEJICTB;
[YMEHHE TIPUMEHSTH CBOMCTBA T€OMETPUUYECKHX PUTYP,
CaMOCTOSITENTLHO (hOPMYITHPOBATH OTIPEIEICHUS H3y4aeMbIX
(uryp, BBIIBUTaTh TUTIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATh UM OIIPOBEPIaTh UX;
YMEHHE POBOJAUTH KIacCU(UKALUIO (GUTYp 10 pa3IMYHbIM
[PU3HAKaM, BBIIIOJIHATH HEOOXOIMMbIE IOTIOJHUTENIbHBIE
[IOCTPOCHHUS;

- yMeTh CBOOOJIHO ONIEPUPOBATH MOHATHIMU: TUIOMAAb (QUTYPEI,
00beM (DUTYpBI, BETMYUHA yTIIa, PACCTOSHUE OT TOYKH JI0
MIOCKOCTH, PACCTOSTHHE MEXKIY TPSMBIMHU, PACCTOSTHHE MEXTY
MIOCKOCTSIMU, IJIOMIAIh chephl, MIIO0Ia b TTOBEPXHOCTH
UPaMU/Ibl, TIPU3MBI, KOHYyCa, IWINHAPA, 00beM Ky0a,
PSMOYTOJIBHOTO Mapasulesenumnesia, MMpaMubl, IPU3MBI,
[MIMHAPA, KOHYCA, [1apa; YMEHHE HaXOAUTh OTHOIICHNE
00BEMOB MO0OHBIX QUTYD;

- yMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: JIBIKEHHE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTPaHCTBE, TOBOPOT, IPeoOpazoBaHue No00us, 10 J00HbIE
(burypsl; yMeHHE paclo3HaBaTh paBHbIE U OJJ00HBIE (GUTYPHI, B
TOM YHCIIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
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MICII0JIb30BAaTh FT€OMETPUUECKUE OTHOIICHUS, HAXOAUTh
TEOMETPHUYSCKUE BEIMYMHEI (JUTMHA, YTOJI, IO b, 00beM) TIpH
[PEIICHUH 33]1a4 U3 IPYTHX YUYEOHBIX MPEAMETOB U U3 peaabHOU
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: IPIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIMHATHI TOUYKH, KOOPAHHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA Ha YUCJIO,
[pa3IoKeHne BEKTOpa Mo 0a3mcy, CKaIsipHOE MPOU3BEACHNE,
BEKTOPHOE MPOU3BEACHUE, YTOJl MEXIY BEKTOPAMH; YMEHHUE
MCII0JIb30BaTh BEKTOPHBIN M KOOPAUHATHBIN METOI JI PEIICHUS
TCOMETPHUYCSCKUX 33124 U 33/1a4 IPYTUX YICOHBIX TPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2x2 u 3x3, onpeneanuTeb
MaTPULIbI, FEOMETPUUECKUI CMBICIT ONIPEACTUTENS;

- YMETh MOJIEIMPOBATh PEaIbHbIE CUTYyalluU Ha SI3bIKE
MaTEMaTUKH; COCTABIISITh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCIIOBHUIO 3aJ]a4H, UCCIIE0BATh TOCTPOCHHBIE
MOJIETN C UCITOJIb30BAHKEM almapara aareOpsl,
MHTEPIIPETUPOBATDH IMOJTYyUYEHHBIN PE3yJIbTAT; CTPOUTH
MaTeMaTUYeCKUE MOJIETU C TIOMOIIBI0 T€OMETPUUECKUX MTOHSITHIMA
1 BEJIMYMH, pelIaTh CBA3aHHbIE C HUMU NMPAKTUUYECKHUE 3aa4H;
COCTABJISITh BEPOSATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[OJTYYEHHBIN pe3yJIbTaT; peliaTh NPUKIIAIHbIE 3a0a4n
CpelcTBaMU MaTEMAaTUYECKOIO aHaJIU3a, B TOM YKCIIE€ COI[UAIbHO-
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKkTepa;

- YMEHHE BBIOMPATh TOIXOIAIIAN METO/ IJIsl PEIICHUS 3aa4H,
MOHMMAaHNUE 3HAYMMOCTH MaTEeMAaTUKHU B U3YUYEHUU TPUPOTHBIX U
0OIIeCTBEHHBIX TIPOIIECCOB U SIBJICHUI; YMEHHE Paclo3HABATh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE, YMECHHE
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[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITHUHA POCCUMCKON U
MHUPOBOM MaTEMaTU4YECKON HAyKU

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[TOMCKa, aHAJIN3a U
MHTEpIpeTauy HHHOPMAIIUH,
1 TH(pOpMaIMOHHBIE
TEXHOJIOTHH JJIS BLIIIOTHEHUS
3aad mpodeccroHaIbHON
eITEIbHOCTH

B 0051aCTH LIGHHOCTH Hay4YHOTO MO3HAHUS:
-c(hopMUpPOBAaHHOCTD MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
pa3BUTHS HAyKd U OOIIECTBEHHOH NpPaKTUKH,
KyJIbTYD,

CHOCO6CTByIOH_ICFO OCO3HaHHMIO CBOCro MECTa B

OCHOBAHHOI'O Ha Juajiore

TIOJIMKYJIbTYPHOM MHUPC,

KyJIbTYPbl KaK CpEICTBa B3aUMOJCHCTBUS MEXKIY
ITFOABMHU ¥ TIO3HAHHSI MUDA;

- OCO3HAaHME IIEHHOCTHM HAy4YHOW JeSTEIHHOCTH,
TOTOBHOCTb  OCYIIECTBIIAITH  TPOCKTHYIO  H
MCCIIEIOBATENBCKYIO JIEATEIbHOCTh WHINBUIYATBHO
1 B rpyImie.

Osnanenue YHHUBEpCATbHBIMU
[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ nHpOpMaLueil:

- BJIAACTb HABBIKAaMHW TIOJYUCHUA I/IH(1)0pMaLII/II/I nu3

y4eOHBIMU

MCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOSATECIIBHO
OCYIIECTBIIATh IMOUCK, aHATN3, CHCTEMATH3aIUI0 H
MHTEpIpeTaluio HHGOPMallK pa3IuYHbIX BUIOB U
(dhopm mpecTaBIeHNS,

- cOo3/aBaTh TEKCThl B pa3NUYHBIX (opmarax c
y4eTOM Ha3HA4YeHHUs WHPOpMAIMK U  IIeJIeBOH

ayIUTOPUH, BBIGI/Ipa}I ONTHUMAJIBHYIO

MPCACTABJICHUA U BU3YyaJIM3alluH,

(bopMyHCIIONH30BATh

- yMETb OIEpUPOBATh TMOHATUSAMU: palUOHANIbHAS (QYHKIIHS,

[OKa3aTeabHas byHKIHA, CTEIIEHHAs byHKIHA,

ypoBHIoptorapudmMuieckass (yHKIHS, TPUTOHOMETpUYECKHue (PYHKIUH,

oOpaTHbIe (QYHKIWH; YMEHHE CTPOHWTH TpapuKd H3YYCHHBIX
(yHKIMH, WCHOJB30BaTh TpadUKUA MPH WU3YYEHUH MPOIECCOB U
3aBUCUMOCTEH, IpH peleHuH 3ajJad U3 Jpyrux y4eOHbIX

MMPpCIAMCTOB M 3aj/ia4 M3 peaanoﬁ JKU3HU,; BbIpAXATb (bOpMyJ'IaMI/I

- COBCPHICHCTBOBAHUC SI3BIKOBOM M YHMTATEIbCKON3aBUCHMOCTH MCKAY BCINYNHAMU,

- YMETh OIEPUPOBATh MOHSATUSMHU: TOXKAECTBO, TOXKIECTBEHHOE
peoOpazoBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHMM
I HEpPABEHCTB,

PaBHOCHJIBHOCTb yPaBHEHUM, HEPABEHCTB U

CUCTCM, pPAalUOHAJIBHBIC, HWPPANHUOHAIBHBIC, IIOKAa3aTCIbHBIC,

CTEIICHHLIEC, Jorapugmuyueckue, TPUTOHOMETPUYECKUE
YPABHEHUsI, HEPABEHCTBA U CHUCTEMBI; YMETh peElllaTh YPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C TOMOIIBIO PA3JIUYHBIX ITPUEMOB;
[peIIaTh ypAaBHEHMS, HEPABEHCTBA MU CHUCTEMBI C IAPAMETPOM;
[IPUMEHATh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS]
MaTeMaTUYECKUX 3a]a4 M 3a7a4 U3 Pa3IMYHBIX 00JacTeil HayKu U
[PE€ATbHOM KU3HU;

yMETb CBOOOJHO OIEPUPOBATH

[apajuieIbHbI  [IEPEHOC,

INOHATUAMU:. ABHUKCHHC,
CUMMETpUA Ha IINIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, NpeoOpazoBaHuE MMOA00Ms, MOJ00HBIE
(urypbl; yMeTh pacro3HaBaThb paBHbIE U MOJ00HBIE (UTYDHI, B
TOM 4YHCI€ B TPUPOAE, HCKYCCTBE, apXUTEKType; YMETb
reoMeTpHUIecKue HaXO/IUTH)

TCOMCTPHUICCKUC BCIININHBI (IlJ'II/IHa, yroJ, mionanb, O6’bCM) Ipy

OTHOIICHMA,

20



- OLICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD|

MH(pOpManuy, COOTBETCTBHUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

€C IIpaBOBbBIM U

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

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHII B pPEIICHUN
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX 41
OpraHU3alMOHHBIX 3aJa4 C CO6J'IIO,I[CHI/ICM

TpeOOBaHUN IPrOHOMHKH, TEXHUKU OE30MACHOCTH,

TUTUEHBI, PECypcocOepeXeHUs, IMPaBOBbIX U

PTHYECKUX  HOPM, HOpPM  WH(OPMALMOHHON

0e30IMacHOCTH;
- BJIAJCTh HAaBBIKAMU PACIIO3HABAHHMS M 3aIIUTHI
uHOOpPMAITMOHHOM

nH(pOpManuu, 0€30MacHOCTH

JITMYHOCTH

[pEILICHUH 3a7a4 U3 JAPYTHX Y4EeOHBIX NMPEJAMETOB U U3 PealbHOU
PKU3HU

OK 03 I[1nanupoBath u
[peaTn30BbIBATH COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peNPUHIMATENbCKYIO
NesTeIbHOCTD B
npodeccuoHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUSA 10
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsx

B oGnactu 1yxoBHO-HPaBCTBEHHOT'O BOCTIMTAHMUS:

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

- CIIOCOOHOCTH OIIEHUBATh CUTYAIMI0 U MPUHUMATh
OCO3HaHHBIE PEUICHUs, OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTOHYHBOTO Oy TIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTEISM H
(W) OIpyruM 4i€HaM CeMbH, CO3JaHHUI0 CEMbU Ha|
OCO3HAaHHOTO
CEMEWHON KW3HU B COOTBETCTBUM C TPATULUSMHU

OCHOBE NPUHATHAS ~ L[EHHOCTEMH|

HaponoB Poccuu;

OBJ'IaI[eHI/Ie YHHUBCPCAJIbHBIMU PErYJIITUBHBIMHA

- yMEThb ONEpUPOBATh MOHATUSAMU: panroHaIbHbIE,
MppaLlMOHAIIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
lmorapu@mMuUeckue, - TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEpPaBEHCTBA, UX CUCTEMBI;
- yMeTb OINEpPHpPOBATh MOHATHSAMHM: MHOTOTPAaHHHK, CEUYEHUE
MHOTOTpaHHMKa, KyO, Napaijelnenunes, OpuU3Ma, MUPaMUAa,
(urypa 1 MoBepxXHOCTb BpallleHus, IIMINHAP, KOHYC, 1ap, cdepa,
ceueHHs] (UTYpbl BpallleHHs, IUIOCKOCTh, Kacaromascs chepsl,
MUJINHApPA, KOHYCa, IUIoIIaAb IMOBEPXHOCTHU IMHUPAMUABI, ITPU3MBEI,
cdepsl,

nupaMubIl,

obbem  KyOa,

IIPU3MBI,

KOHYcCa, UWIWH]IPA,

[IPSIMOYTOJIBHOTO

iouaib
napajuiesienunena,
UITUHIpA, KOHYCa, [apa; yMeHUEe n300pakaTh MHOTOTPaHHHUKH 1
[MOBEPXHOCTU BpAIICHHUS, UX CEUCHHUS] OT PYyKH, C TOMOIIBIO

UCPTCIKHBIX HMHCTPYMCHTOB W JJICKTPOHHBIX CPCIACTB, YMCTbH
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IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:
- CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATEIbHYIO
NeSITeNIbHOCTD, BBISBJISATH MPOOJEMbl, CTaBUTh U
3a/1a4uu

hopmyIupoBaTh COOCTBEHHBIC

O6p330B3T€J'IBHOI>i JCATCIBHOCTH MW JKH3HCHHBIX

B

CUTYalUsX;
- CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEHICHUS
MpoOJeMBl C Y4eTOM HMEIOIIUXCS  PECYpPCOB,

COOCTBEHHBIX BO3MOKHOCTEH H MPEIIIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHMIO U IPOSBICHUIO
[IMPOKOM SPYIUIMM B pa3HbIX OOJACTSIX 3HAHUM,
[OCTOSIHHO TIOBBIIIATh CBOM 0Opa3oBaTENbHBIM H
KYJIbTYPHBII YPOBEHB;

0) CAaMOKOHTPOJIb!

MCIIOJIb30BaTh MpHEMbl pediekcun Uis OLEHKY
CUTyalluH, BEIOOpa BEPHOT'O PELICHMUS;

YMETh OLICHUBATh PHUCKH H CBOEBPEMEHHO
[IPUHUMATh PELICHUS IO UX CHUKEHUIO;

B) SMOLIMOHANBHBIM WHTENJIEKT, MpeArnoaraiui
c(hOpMHUPOBAHHOCTD:

BHYTPEHHEN MOTHBALIMM, BKIIOYAIOLIEH CTPEMIICHUE
K JOCTH)KEHUIO 1LEIM U yCIEXy, ONTHMU3M,
MHUIMaTUBHOCTh, YMEHUE JIEWCTBOBATh, UCXO U3
CBOMX BO3MOKHOCTEH;

- OMIIaTHH, BKIIFOYAIOMICH CTIOCOOHOCTh MOHUMATH

OMOIHNOHAJIBHOC COCTOAHHUE APYTHUX, YUYUTBIBATH €TO

[paCIIO3HaBaThb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[IpaBUJIbHBIE MHOTOI'PAHHUKH;

- YMETb OIIEPUPOBATH IIOHATUSMHU: IPSAMOYTOJIbHAS CHUCTEMA
KOOPIMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJLIPHOEC IIPOM3BEICHHUE, YroJ MEXKIY BEKTOpPaMH, CyMMa
BEKTOPOB, IIPOM3BEIECHUE BEKTOPA Ha YHUCIO; HAXOAUTh C
[IOMOILBI0 M3YYEHHBIX (POPMYJI KOOPAMHATHI CepeluHbl OTpe3Ka,

[paCCTOAHNE MCIKAY ABYMS TOUKaAMH
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[P OCYHICCTBJICHUN KOMMYHHUKAIIUH, CIIOCOOHOCTH
K COUYBCTBUIO U COICPCIKUBAHUIO,

- COIMaJIbHBIX HaBBIKOB, BKJIIOYArOIIHX]
CIT0COOHOCTD BBICTpAanNBaTh OTHOUICHUA C APYIHMUH
JIFOAbMU, 336OTI/ITBC${, MNpOABJIATL HHTCPEC U

pasperiats KOHGIUKTHI

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

FOTOBHOCTbH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEEIIECHUIO;

-OBJIaJICHE HaBbIKAMU y4eOHO-MCCIIeI0BATEIbCKOM,
[MPOEKTHON U COLMATIbHOMN JIEATEIIbHOCTH;
OBnazieHue YHMBEPCATIbHBIMU KOMMYHUKATHBHBIMHY
TEVICTBUSIMMU:

0) COBMECTHasl IeITEIIbHOCTb:

- TMOHMMAaTb M HCHOJIB30BATh IPEUMYLIECTBA
KOMaHIHOW U UHJIMBUyaJIbHOU paboThI;

- MPUHUMATHh [I€JIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JIEUCTBHUS IO
e JOCTIKEHUIO: COCTaBJIATh IUIaH JICHCTBUM,
[pacrpeiesATh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBUAX]

- YMETh OIIEpUPOBATh MOHATHUAMM: CIIyYalHBIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMETh BBIUUCIISTH
BEPOSTHOCTh C  HUCIOJB30BaHUEM TIpapUUecKUX METOJOB;
MPUMEHITh (OPMYJIbI CIIOKEHHUS U YMHOXKEHHS BEpOSITHOCTEH,
KOMOUHATOpHbIe (akThl W (OpMyJBl TpPU pELICHWH 337]ay;
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4YalHBIMU  BEIWYMHAMHU; YMEHUE IPUBOAUTL IIPUMEDPB]
NpPOSIBJIEHUS 3aKOHAa OONBIIMX YHCET B MHPUPOIHBIX U
OOIIECTBEHHBIX SBIICHUSX;

- YMEeThb CBOOOJHO OMNEpHUPOBATH MOHATUSMU: CTEMEHb C ILIEJBIM
[IOKa3zaTeseM, KOPEHb HaTypajlbHOU

CTCIICHU, CTCIICHb C

[PAUOHAJIBHBIM  ITOKAa3aTCJIEM, CTCIIEHbL C HeﬁCTBHTeHBHBIM

(BCIJ_ICCTBCHHBIM) IIOKa3aTcjieMm, J'IOl"apI/I(bM quciia, CHUHYC,

KOCHHYC U TAaHT€HC MIPOU3BOJILHOTO YHCIIA;
- yMeTb CBOOOJIHO ONEpPHpPOBAaTh MOHATUSAMH: rpaduk (HyHKIHH,

[PCAJIbHOI'0, BUPTYAJIBHOI'O H KOM6I/IHI/IpOBaHHOFO

oOpaTHast GYHKUHUS, KOMIIO3UIMS (YHKUUH, TUHEHHAs (QyHKIMS,
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B3aMOJCHCTBUS;

OCYILECTBIISATh  MO3UTHUBHOE  CTPATErMUECKOe
[MOBEJICHUE B PA3JIMYHBIX CHUTYyalUsAX, IMPOSBIATH
TBOPYECTBO U BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.
OBnageHue PETYJISATHBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

YHUBCPCAJIbHBIMHA

- IPUHUMATh MOTUBBI U APTYMEHTBHI IPYTUX JIOJCH
[IpU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOACH HA
OIOKU;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHP C ITO3HIIUH]
Pyroro 4eaoBexa

KBaJgpaTU4Has (QYHKUIUS, CTemeHHas (YyHKIUS C  I[eJIbIM
[okazaTeleM, TpPUTOHOMETpuYeckue  (QYHKIUH, OOpaTHbIe
TPUTOHOMETPHUYECKHUE byHKuuY, noKa3zaTesbHas 171

imorapudmudeckas GyHKIIUU; YMETh CTPOUTH TpaduKu (HyHKIIHH,
BEITIOJTHSTH MPeoOpa3oBaHust rpauKoB GyHKIIHIA;

YMETh HCHOJb30BaTh Tpadukd GYHKIMA Ui HU3YyYCHUS]
MPOIIECCOB M 3aBHCUMOCTEH TpU PEIICHUU 3a7ad M3 JAPYTHX

y4eOHBIX TMpPEAMETOB U W3 pEaJbHOM KU3HU; BBIPAXKATH

(hopMyJTaMH 3aBHCHMOCTH MEK/y BEITUIMHAMU;

CBOOOZHO OINEpPUPOBAaTh IOHATUSAMU: HYETHOCTb (PYHKIMH,
byHKIHH, byHKIMH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (yHKLUHU, HauOoJbllee U
HalMEHbIlIee 3HAueHUs (QYHKIMM Ha TPOMEXKYTKE; YMETh)
[POBOJUTDH UCCIIEOBAaHNE (DYHKIINH;

- yMeTb WHCIOJb30BaTh CBOMCTBa M Tpapuku (QyHKUUH A7

MEPUOANIHOCTD OIrpaHU4YC€HHOCTD

[PEILICHUS] YpPaBHEHUI, HEPABEHCTB M 3aJad C IapaMeTpaMu;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUH
YPaBHEHUI, HEPABEHCTB M UX CUCTEM

OK 05 Ocy1ecTBisaTh yCTHYIO
1 TMCbMEHHYIO
KOMMYHUKAIUIO Ha
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepainmu ¢
ly4eToM ocoOeHHOCTeN
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acT 3CTETHYECKOT0 BOCITUTAHUS:

- OCTETMYECKOE OTHOLICHHWE K MUpPY, BKIIOUas]
PCTETUKY OBbITa, HAYYHOTO U TEXHHYECKOTO
TBOpPUECTBA, CIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATH Pa3IUYHBIC BUJIb]
MCKYCCTBa, TPAJAWIMK W TBOPUYECTBO CBOETO U
IPYyTUX  HApOJOB,  OIIyIIATh
BO3/ICHCTBUE UCKYCCTBA;

OMOIIMOHAJIBHOC

- Y6C)KI[6HHOCTL B 3HAYMMOCTH AJ1 JIHUYHOCTHU H

- yMETb OINEpPHUPOBATH MOHATHSIMHU: CpelHee apu(pMEeTHUECKOE,
HauOoJplllee W HauMEHblee 3HAueHUs,

CTaHJApTHOE OTKJIOHEHHE YMCIOBOTO Habopa;
MUHTEPIPETUPOBATH UH(pOpMaLHIO,
Ha Juarpammax, Trpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEAJbHBIX MPOLIECCOB U  SIBICHUM;

Me/luaHa, pa3max,
ucrepcus,
YMEHHE U3BIIEKATh,

[pe/icTaBiIeHHY0O B TalOiumax,

MpeACTaBIATh MHPOPMAIMIO C TIOMOIIBI0 TAOJUIl U JAUArpamM;

MCCIICA0BAaTh CTAaTUCTUYCCKUC JaHHBIC, B TOM YHUCIE (|

[pUMEHEHHEM I'paUUeCKUX METOAOB U AJIEKTPOHHBIX CPEJICTB;
- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, IpsMas, ILIOCKOCTD,
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00IIecTBa OTEYECTBEHHOTO U MHPOBOTO MCKYCCTBA,
PTHUYECKUX KYJBTYPHBIX TPATUIMNA M HAPOIHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUIAX|
MCKYCCTBa, CTPEMJICHHME TPOSBIATH  KayeCTBa
TBOPUYECKOUN JTMYHOCTH;

OBnazieHue YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU
e CTBUSIMU

a) oOmeHue:

- OCYIIECTBIISAITh KOMMYHHUKAIIMM BO BceX cdepax|
PKH3HU;

- pacmo3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS,
COILIMAJIbHBIX

IMPEATIOCHIIKH KOH(i)J'II/IKTHLIX

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,
[paCIio3HaBaTb
CI/ITyaI_[I/Iﬁ U CMAT4aTh KOH(i)J'II/II(TBI;
- Pa3sBCpHYTO H JIOTUYHO MH3JIaraTb CBOIO TOYKY]

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCICTB

[IPOCTPAHCTBO, ABYTPAHHBIA YIOJI, CKPEIIMBAIOIIMECS IIPSIMBIE,
[1apaJuIeIbHOCTh U NEPIECHAUKYJIAPHOCTh IPSIMBIX U IIOCKOCTEH,
[YTOJI MEXKIY IPSIMBIMH, YIOJI MEKIY IPSIMOU U IUIOCKOCTBIO, YIOJ]
MEXAY IUIOCKOCTAMM, PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSHUE MEXKY ILUIOCKOCTSAMH;
- YMETb UCIOJIb30BATh MPU PEIICHUH 3a/1a4 U3y4YeHHbIE (aKThl Y
TeOpeMbl IUIAHUMETPHUM; YMEHUE OLEHUBAaTh pa3Mepbl 00BEKTOB
OKPY’KaOIEro MUpa

OK 06 ITposiBnsTh
rpa)x1aHCKO-TAaTPUOTHUECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaUITMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
VIeTOM rapMOHHU3AIAN
MEKHAITHOHAIBHEIX U
MEXKPEITUTHO3HBIX OTHOIICHHH,
[IPUMEHSITH CTaHIAPTHI

OCO3HaHHE  OOy4alolIUMHUCH  POCCHMCKON
Pa’KIaHCKOU UJIEHTUYHOCTH;
pa3BUTHE

Ha OCHOBC

HCJICHAIIPAaBJICHHOC BHYTpeHHeﬁ

TTO3HUIINH JIUYHOCTH

HPaBCTBEHHBIX LIEHHOCTEM HaponaoB Poccuiickon

JyXOBHO-

Denepanuu, u

KyJIbTYPHBIX Tpaauiuii, (GOpMHUPOBAHHE CHCTEMB]

HCTOPUUCCKUX HaITMOHAJIbHO-

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYIIIHOHHOTO MHPOBO33PEHH,
[MPaBOCO3HAHUS, JKOJIOTUYECKON KYJIBTYPHI,

CITOCOOHOCTH CTaBUTH HOCJIM U CTPOUTH KU3HCHHBIC

- YMETb OIIEPUPOBATH MOHATHIMU: IPSIMOYTOJIBHASI CHCTEMA
KOOPJIMHAT, KOOPIAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YIOJl MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCIIO0; HAXOIUTH C
[MOMOILBIO N3YUYEHHBIX (DOPMYJIT KOOPUHATHI CEPEINHbI OTPE3Ka,
[pPACCTOSTHUE MEXAY ABYMS TOUKaAMU;

-yMeTh BbIOMpaTh MOAXOAAIIUN U3yUEHHBI METOJT AJIsl pelleHus
3a/ia4yM, paclo3HaBaTh MaTeMaTHuecKkue (hakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHUE IPUBOJIUTH IIPUMEPBI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYUMOHHBIX IIpaB H
00s13aHHOCTEH, YBa)XKCHHE 3aKOHA U TTPaBOTIOPSJIKA;

-  [OPUHIATHE  TPAJAIMOHHBIX
001IIeUeIOBEUEeCKUX TYMAaHUCTUYECKUX U
TIEMOKPATUYECKUX IIEHHOCTEH;

HanmlMOHAJIbHBIX,

- T'OTOBHOCTBb IMPOTHUBOCTOATH nacoJIornnu

DKCTpEMHU3MA, HallMOHAIN3Ma, KkceHo(oouwu,
IUCKPUMUHAIMM 110 COLIMAJIbHBIM, PEIIMTHO3HBIM,
[PacoOBBIM, HAIITMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO AESTEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro o0IIecTBa, y4acTBOBATh B
CaMOYIIPaBJICHUU B o011eo0pa3oBaTeIbHOM
OpraHu3alMu U JETCKO-FOHOIIECKUX OpraHU3alusix;
- YMEHHE B3aUMOJEWCTBOBaTh C COLMAJIBHBIMHY
MHCTUTYTaMHd B COOTBETCTBHHM C UX (DYHKIMSMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHHTAapHOM M BOJIOHTEPCKOH|
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- chopMHpPOBAHHOCTh POCCHUHCKON TpaskIaHCKOM]
MJICHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapOy, YyBCTBA OTBETCTBEHHOCTH Iepell PoauHoN,
FOpJIOCTH 33 CBOM Kpai, CBOIO PoauHy, CBOil A3bIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IponuIoe n HaCTOsAIICE

- HCHHOCTHOC OTHOMICHUEC K TOCYdapCTBCHHBIM

MaTeMaTHYECKOU HAYKH.
- YMETh OIIEpUPOBATh MOHATUAMM: CIIyYalHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS; YMETh BBIUUCIIATH

BCPOATHOCTD C HCITIOJIB30BaHHUEM Fpa(bI/ILIeCKI/IX METOJ OB,

MPUMEHATH (OPMYJIBI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH,
KOMOMHATOpHbIE (akThl W (QOpPMYJIBl MPU PEUICHUH 3a7ady;
OLICHUBATh BEPOSTHOCTU PEANbHBIX COOBITHIA; 3HAKOMCTBO CO

CJIy‘{af/iHI)IMI/I BCIIMUHUHAMMU, YMCHHUC INPUBOAUTL IMPUMCPL]

[MPOABJICHUA  3aKOHa OONBIINX YHCEI B IIpUPOAHBIX U

OOIIIECTBEHHBIX SIBJICHUIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPHUPOJHOMY]
HacjIeAulo, IMaMATHHUKAM, TpagulusM HapoJOB
Poccun, noctrkenusam Poccun B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

- ujieliHas yOexXIeHHOCTb, TOTOBHOCTh K CITYKEHUIO
u 3ammre OtedecTBa, OTBETCTBEHHOCTb 3a €0
Cyas0y;

OCBOEHHBIE  OOYy4YalOIIMMHUCA  MEXKIIPEAMETHBIE
MOHATHSI M YHHUBEpPCAIbHbIE YyuyeOHbIE JEeHCTBUS

(p Cr'yJIITUBHELIC, IIO3HABaTCJIIbHBIC,
KOMMYHI/IKaTI/IBHI)IG);
- CIIOCOOHOCTH Hux HCIIOJIBb30BaHUA B|

[M03HABATECJILHOM M COUMAJIBHOM  TMPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U
OCYILIECTBIECHUIO y4eOHO JIESATEIbHOCTH,
OpraHu3aliy  y4eOHOTrO  COTpYyJAHHYECTBA  C
MearorudyeCKuM1 pabOTHUKAMH M CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHUBUTy ATBHOU
00pa3zoBaTeNbHON TPACKTOPHUH,

- OBJIa/IeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENLCKON, IPOEKTHON U COLMAIIBHOU

eI TeIbHOCTH

OK 07 CopeiicTBOBaTh
COXPAHEHUIO OKPYKaroLIei
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSTH 3HAHUSI 00
M3MEHEHUHU KIIuMarTa,
[IPUHIUIIBI OEPEKITUBOTO

- HE TPUHUMATh JEHUCTBUS, TPUHOCAIINE BpE]]
OKpYKaroIlei cpese;

- yMeThb MPOTHO3UPOBATH  HEOJATONPHUATHHIC
PKOJIOTUYECKUE TOCIEACTBHUS MPEINPUHUMAEMBbIX
NEWCTBUI, TPEOTBPALIATh HUX;

- PACLIMPUTH OMNBIT JAESITEIBHOCTU 3KOJOTHYECKOH

- YMEThb ONEepUpOBaThb NOHATUSIMU: (GYHKIUS, HENpepbIBHAS
(yHKIUS, T[pPOM3BOJHAsA,  IEpBOOOpa3Has,  OMPEIEIICHHBIH
MHTErpai; yMeTb HaxOJUTh IPOU3BOJHBIE AJIEMEHTaPHBIX
(yHKIMH, MCHOJb3Ysl CHpPaBOYHbIE MaTepuaibl; HCCIENOBaTh B
MpOCTEHIINX Cily4asX (YHKIMH Ha MOHOTOHHOCTh, HAaXOAWTb
HauOoNbIIMEe M HAUMEHbIIME 3HaueHUs (YHKIMA; CTPOUTH
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[IPOU3BO/ICTBA, 3P (HEKTUBHO
NICHCTBOBATh B UPE3BbIYaHbIX
CUTYaLUsAX

HAIPaBJIEHHOCTH;
- paspabaThiBaTh IUIAaH pEIICHUS MPOOJIEMBI C
YU4ETOM aHajiu3a HUMEIOUIMXCS MAaTepUabHBIX M|
HEMaTepUaIbHBIX PECYPCOB;
OCYILECTBIISATh
[epeHoca CpesCTB

OCJICH aHpaBHeHHBIfI ITOHUCK]

U CrnocobOB JIEHCTBUSL B
podeccnoHanbHyI0 Cpemy;

- YMETh NMEPEHOCHUTh 3HAHUS B IMO3HABATEIIBHYIO U
[MPAKTUYECKYIO 00JIaCTH KU3HEACATEIHbHOCTH,

- TpejJiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJIEU C

IMO3UIIUKU HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTI/I‘-IeCKOﬁ

BHAYUMOCTH,
- JaBaTb OLCHKY HOBbBIM CUTyallUAM, BHOCHUTDH
KOPPCKTHBBI B ACATCIIBHOCTD, OIICHUBATH|

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAM

rpaduKd  MHOTOWICHOB  C  KCIIOJIB30BAaHHEM  armapara
MaTeMaTHYECKOr0 aHalau3a; MPUMEHSATh IPOU3BOJHYIO IIpU
pelIeHuy  3aJad Ha  JABW)KCHHWE,  pellaTh  IPAKTHKO-

OPHEHTHPOBAaHHbIC 3aJayll Ha HAWOOJbIINE W HAWMEHBIINE
3HAYEHHs, Ha HAXOXJICHHE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb OIIEpUPOBATH MOHATHSIMHU: JIBH)KEHHE B IIPOCTPAHCTBE,
Mog00HbBIe (DUTYpPBI B NMPOCTPAHCTBE; HMCIOJIB30BaTh OTHOILICHUE
[UIOINAACH TOBEPXHOCTEH M 00BEMOB MOMOOHBIX (GUTYp TIpH
[pEILICHUH 3a]1a4;

- YMCTLH BBIYUCIIATH I'COMETPUUCCKHUEC BCIMYUHBI (IIHI/IHa, yroia,
IO/, 00BEM, TUIOIIAIb TOBEPXHOCTH ), UCIIOIB3YS N3yUYCHHBIE
(bOpPMYJIIBI M METO/IBI

[IK 2.3 KonTponuposats u
OLIEHUBATh KauyeCTBO
BBITIOJTHSIEMBIX Pa0OT.

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

- YMCTb BBIITOJHATH paC4€Thl MATCMATHUYICCKUMU METOJaMU

B pesyibrare ocBoeHUs IPOrpaMMbl yUeOHOTO MpeIMeTa peaiu3yeTcs IporpaMMa BOCIIUTaHUs, HallpaBIeHHas Ha (GOpPMUPOBAHHE CIETYOLINX
JMYHOCTHBIX pe3ynbTatoB (JIP):

JIP 2 TIposBIAOIMNA AKTUBHYIO TPa)XTAHCKYIO IO3MIMI0, JAEMOHCTPUPYIONIMI NPHUBEPKEHHOCTh IPUHIUIIAM YECTHOCTH, HOPSI0YHOCTH,
OTKPBITOCTH, PKOHOMHUYECKH aKTUBHBIM M YYacTBYIOIIUMH B CTYJEHUYECKOM U TEPPUTOPUATIHLHOM CAMOYNpPABICHUH, B TOM YHCIE Ha YCIOBUAX
N0OPOBOJIBYUECTBA, MPOJAYKTUBHO B3aWMOJAECUCTBYIOIINM M Y4acTBYIOUIUMH B JEATEILHOCTU OOIIECTBEHHBIX OpraHU3aluil (MpPOSBISET TOTOBHOCTh K
pabote Ha Gitaro OTeuecTBa, KeTaHNE YIaCTBOBATH B OOIIECTBEHHOMN M OOIIECTBEHHO-TIOIMTHIECKOM KU3HU CTPAHBI);

JIP 4 _TlposBnstomuii W JOEMOHCTPUPYIOIIMN yBaKE€HHE K JIOASAM TPyJa, OCO3HAIOUIMM IIEHHOCTh COOCTBEHHOro Tpyaa. Crpemsmuiics K
(bopMHPOBaHHUIO B CETEBOI CpeJie TMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO ciieia» (0CO3HAET YTO TaKoe «IU(PPOBOM Cley);
JIP 23 Ilonyuenue oOyyarolIMMHUCS BO3MOXHOCTH CaMOPACKPBITHS M camMopealu3alus JIMYHOCTU (NPOSBISET MHTEpPEC K camMoo0pa3oBaTelbHOU

,Z[CSITGJ'IBHOCTI/I);
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JIP 30 OcyuiecTBasiolinii NOWCK W HUCHOJb30BaHWE HMHPOpManuM, HeoOXoauMoil st 3((EeKTUBHOrO BBHINOJHEHUS pPAa3IMYHBIX 3ajad,
po(eCCUOHATLHOTO U JINYHOCTHOTO pa3BUTHs (BbIpaXkaeT rOTOBHOCTh paccMaTpUBaTh MPOTUBOPEUHUBYIO MIIM HETIOJIHYIO HH(OPMAIIHIO, HE OTKIIOHSS
€e aBTOMaTHYeCKU U He JieJast MOCIIEIIHBIX U MPEKICBPEMEHHBIX BBIBOIOB.
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2 CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJMETA
2.1 O0beM yueOHOro npeaMeTa ¥ BUAbI Y4eOHo# padoThl

Bup yuyeoHoii padoTbi O0béM B yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 MpeaMeTa 459

B TOM YHCJIE:

OcHoBHOe coJep:kaHue 306

B TOM YHCJIE:

JIEKIINH, YPOKHU 192

IIPAaKTUYECKUE 3aHATUSA 114

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE

B T.4..

TEOpeTU4ecKoe o0yueHue -

MPAKTUYECKHUE 3aHITUS 32
Ilpomesrcymounas ammecmayus - 6 euoe IK3amena 1 cemecmp
Hmozoean ammecmayusn- 6 eude IK3ameHa 2 cemecmp
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

Dopmupyem
Coaepsxanue yueOHOro Matepuasia (0CHOBHOe U PogecCHOHATBHO-
HaumenoBanue pa3jae/ioB . Oo0Lem ble
OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, IPUKJIATHOM
U TeM 4yacos KOMIIETeHIH
MOAYJIb (IIPH HAJIMYHH) "
1 2 3 4
OcHoBHOE colep:KaHue
Paznen 1. IloBTopenmue 14
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIBI
Tema 1.1 Copep:xanue yueOHOro MaTepuana
Ilenp u 3agaun MaTeMaTUKH | ba3oBble 3HaHMS M YMEHUS MO0 MaTeMaTuke B MPOGECCHOHAIbHONW U B IMOBCEIHEBHOM 2
npu OCBOCHMH | (KOMOMHUPOBAHHOE 3aHSTHUE)
CIIELIMATIbHOCTH CamocrosiTesibHas padora Ne 1 1
Vyebuuk Anumos LII.A. AnreOpa u Hauana maTeMatuyeckoro ananuza. 10-11 ko1 OK-01,
m.1, Nel-3 OK-02,
OK-03,
Tema 1.2 Coneprxanne ydeOHOT0 MaTepuana OK-04,
Uucna w BeruucieHus. | [leiicTBus Hal MOJOKHUTENBHBIMA M OTPULATEIBHBIMU YHCIAMH, OOBIKHOBEHHBIMH U 2 OK-05,
Bripaxenus U | IeCATUYHBIMU ApoOsimu. JleficTBus co cTemeHsaMH, (OPMYJBI COKPAIIEHHOTO OK-06,
npeoOpa3oBaHus YMHOXXEHUS. (KOMOMHUPOBAHHOE 3aHATHE) OK-07
CamocrosiTeibHasi padota Ne 2 1 IIK 2.3
VYueouuk Anumos HI.A. AnreOpa u Hayana maremarndeckoro ananusa. 10-11 . m.1.
No 4-5
Tema 1.3 Coneprxanne ydeOHOT0 MaTepurana
[TpouenTHsble Buncinenus | [pakrudeckoe 3ansitue Ne 1 2

[IpocThie pOIIeHTHI, pa3HbIe CIOCOOBI X BhIUUCTEeHUS. CII0XKHBIE MPOIIEHTHI
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CamocrosiTeibHasi padota Ne 3 1
Yueonuk Anumos III.A. AnreOpa u Hadana MaTeMaTnueckoro ananuza. 10-11 k1. m.2,
Ne9-10.
Tema 1.4 Copepxanne yaeOHOTO MaTepuana 2
VYpaBuenus u nepasencrsa | IIpaktuueckoe 3ansitue Ne 2 JluHeiinble, KBagpaTHbIE, IPOOHO-TMHEWHBIE YPaBHEHUS
Y HEpaBEHCTBA
CamocrosiTesibHas padoTa Ne 4 1
YyeOnuk AnumoB LII.A. AnreOpa u Hauana maTemaTrueckoro ananusa. 10-11 k. m.2,
Nell1-12.
Tewma 1.5 Copepxanne yaeOHOT0 MaTepuaa 2
Cucrembl  ypaBHeHMi ¥ | ClocOOBI peLICHUS CHCTEM JIMHEHHBIX ypaBHeHud. Mertox ['aycca. Cucremsl
HEPABEHCTB HEJTMHEWHBIX ypaBHeHUH. CUCTEMBI HEPABEHCTB (KOMOMHUPOBAHHOE 3aHSTHE)
CamocrosiTesibHas padora Ne 5 1
Pemenue 3ananuii no teme «CHCTEMbl YpaBHEHHUM U HEPABEHCTB)
Tema 1.6 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lep:KaHUue (CoAep:KaHue NPHUKJIAJTHOIO 2
I'eomeTrpus Ha miockocTn MO/1YJIAA)
IMpakTuyeckoe 3anaTue Ne 3 Bubl miockux GUryp u ux 1ioliaib.
[IpakTKO-OpHEHTHPOBAHHbIE 337jaUl B Kypce T€OMETPUH Ha INIOCKOCTH
CamocrositeibHas padora Ne 6 1
Pemenue 3anannii no teme «I'eomeTprs Ha IUIOCKOCTH
Tema 1.7 Coneprxanue ydeOHOT0 MaTepurana 2
BxonHoi1 KOHTpOIIB Kontpoabnasi paGora Ne 1 «Bpuucienuss u mnpeoOpa3oBaHus. YpaBHEHUS U
HepaBeHCTBA. ['eoMeTpus Ha TIOCKOCTH
CamocrositeibHas padora Ne 7 1
Pemenue 3ana4 no reme
Pa3znen 2. 14 OK-01,
Crenenn " KOPHH. OK-02,
CrenenHasi pyHKIuUs OK-03,
Tema 2.1 Coneprxanne yu4eOHOT0 MaTepurana OK-04,
Crenennas QyHkuusa, ee | [ToHsTHe KOpHS N-Oif CTENEHHW W3 AEHCTBUTENBHOrO ymcia. CBOMCTBAa KOpHS n-oi 2 OK-05,
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CBOHMCTBA crenenu. dyukuuy y = VX ux cBoiicTa 1 rpaduky. (KOMOMHHPOBAHHOE 3aHATHE )
CamocrositesibHasi pabora Ne 8
VYueonuk Amumos II.A. AnreOpa u Hayasia MaTeMaTHdeckoro ananuza. 10-11 ki. m.4,
Ne32-34

Tema 2.2 Copepxanne yaeOHOTO MaTepuana

[IpeobpaszoBanue IIpakTnueckoe 3ansaTue Ne 4 [IpeoOpazoBanue MppalOHaIbHBIX BbIPAKEHUN

BBIPDAKECHUM C KOPHSIMHU n-

CamocrosiTesibHasi padora Ne 9

oH CTenet VYueOnuk Anumos III.A. Anrebpa u Hayasna MaTemaTuueckoro aHanusa. 10-11 k. n.4,
Ned?2-45

Tema 2.3 Copep:xanue yueOHOro MaTepuana

CgoiicTBa CTEIECHU ¢ | IlonsTie creneHu ¢ JOOBIM pallMOHANBHBIM MOKa3zaTesneM. CTerneHHble (PyHKIUH, UX

paLOHATIBHBIM U | CBOWCTBA U TpaduKu (KOMOMHUPOBAHHOE 3aHSTHE)

JEHCTBUTENbHBIM CamocrositeibHas padora Ne 10

MOKa3aTeNsIMU
VYuebuuk AnumoB HI.A. AnreGpa u Hayana Matemarudeckoro aHaiausa. 10-11 k. m.4,
Ne4§8-49.

Tema 2.4 Coneprxanue ydeOHOT0 MaTepurana

Pemienne uppanmoHaibHbIX
YpaBHEHUI U HEPABEHCTB

[Ipocreiimme wuppaloHanbHbIE YpaBHEHHs W HEpaBEHCTBAa. (KOMOMHHPOBAHHOE
3aHATHE)

CamocrositeibHas padora Nell

VYueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro ananusa. 10-11 k. 1.9,
Nel52-154

IIpakTHyeckoe 3anaTHE N2 S MeTopl penieHuss HppaluoOHAIbHBIX YPABHEHUM.

CamocrositeibHast padora Ne 12

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

IpakTnyeckoe 3ansiTue Ne 6 Penienue nppanioHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

OK-06,
OK-07
IIK 2.3
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CamocrositeibHas padora Ne 13 1
Yueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTuyeckoro ananusa. 10-11 k1.
.10, Ne163, .10, Ne172-173
Tema 2.5 Copepxanne yaeOHOTO MaTepuana
Crenenu 51 kopHu. | KontpoabHasa padora Ne 2 «Onpenenenue creneHHoil GyHkuu. Mcnons3oBanue ee 2
Crenennast GyHKUIUs CBOMCTB IIPU pELICHUH YPaBHEHUN U HEPABEHCTBY
CamocrosiTesibHas padora Ne 14 1
YyeOuuk Anumos III.A. Anrebpa u Hayana MmaTemaTuueckoro ananusa. 10-11 k. 1.6,
Nel120-121, m.10, Nel66-167
Pa3znea 3. 16 OK-01,
IHoka3aTenbHast QyHKUIHA OK-02,
Tewma 3.1 Copep:xanue yueOHOro MaTepuana OK-03,
IlokaszatenbHass  QyHkuMsA, | CTeneHb ¢ HPOM3BOJBHBIM  JEUCTBHTENBHBIM  IOKazateneM.  OmpezeaeHue 2 OK-04,
€e CBOMCTBA MOKa3aTeIbHON (QYHKIINH, €€ CBOMCTBA U TpaguK (KOMOMHUPOBAHHOE 3aHSTHE) OK-05,
CamocrosiTeabHas padora Ne 15 1 OK-06,
OK-07
YueOnuk AmmumoB HI.A. Anrebpa u Hawyana mareMatudeckoro aHammza. 10-11 ki TIK 2.3
.10, Ne193-194
3HaKOMCTBO C IPUMEHEHUEM MOKa3aTeNbHON PyHKIMHU (KOMOMHUPOBAHHOE 3aHSTHE) 2
CamocrositesibHas padora Ne 16 1
VYuebuuk AmumoB IIILA. AnreGpa u Hauana maremaruyeckoro asHammsa. 10-11 k.
.10, Ne195-196
Tema 3.2 Coneprxanne ydeOHOT0 MaTepuana
Pemienne  nokasarenbHbiX | IIpakTHyeckoe 3ansitue Ne 7 Pemenne moOKa3aTeNbHBIX YPaBHEHUH METOJOM 2
YpaBHEHUI U HEPABEHCTB YpPaBHUBAHMS MTOKA3aTeEe, METOJIOM BBEJICHHUSI HOBOM MTEPEMEHHOI.
CamocrositeibHas pabora Ne 17 1

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

CamocrositeibHas padora Ne 18

Yueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTuyeckoro ananusa. 10-11 k1.
No236-238.

IIpakTnuyeckoe 3aHsaTHe Ne 8 @OYHKUMOHATHHO-TPAQUUYECKHIA METOA pPEUICHUs
II0OKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

CamocrositesibHast padora Ne 19

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

Tema 3.3
Cucrembl  IOKa3aTeJIbHBIX
ypaBHEHU U

Copepxanue yueOHOro MaTepuana

Pemenue cucrem nokasaTesbHbIX ypaBHEHUH (KOMOMHUPOBAHHOE 3aHITHE)

CamocrositeibHas padora Ne2(

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

IIpakTnueckoe 3ansaTue Ne 9 CrucreMpl M0Ka3aTelbHBIX YPABHEHUI U HEPABEHCTB

CamocrositeibHas pabora Ne 21

VYyeOnuk Anumos III.A. AnreOpa n Havana mareMatudeckoro aHamusa. 10-11 k. ,
Ne262.

Tema 3.4
Pemenne 3a71ad.
[TokazarenpHast QyHKIIHS

Coneprxkanue y4eOHOT0o MaTepuana

Kontposabnasi pabora Ne 3 PemeHue mokaszaTenbHbIX YpPaBHEHMM METOAOM
YPaBHHBAaHMs IIOKa3aTeled W METOAOM BBEJICHUS HOBOM IepeMEHHOH. Pemienue
II0Ka3aTeIbHbIX HEPABEHCTB

CamocrosiTeibHast padora Ne 22

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

Pazgen 4. Jlorapugmnbl.

22

OK-01,
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Jlorapupmunueckasn

byHkuus

Tema 4.1 Copepxanne yaeOHOT0 MaTepuana

Jlorapudpm yucna. | Jlorapudm  umcma.  JlecATHUHBIH W HATypaJdbHBIH  JorapudMbl, YHCIO €
Hecarnannbiit U | (KOMOMHHUPOBAHHOE 3aHATHC)

HaTypaJbHBIN JOrapudMsl,
YHCIIO €

CamocrositesibHast padora Ne 23

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

Tema 4.2
CaoiicTBa aorapugmos.
Oneparnust

norapuMupoBaHUS

Conepkanue yueOHOro MaTepuaia

IIpakTunyeckoe 3ansaTue Ne 10 CpoiicrBa morapudmoB.

CamocrosiTeibHas padora Ne 24

YueOuuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro aHanusa. 10-11 k.
.16, Ne290-294.

IIpakTnueckoe 3ansaTue Ne 11 [IpeoOpazoBanue norapu@MHUUECKUX BBIPAXKESHUN

CamocrositeibHas padora Ne 25

VYueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTrueckoro aHanuza. 10-11 ki
.17, Ne301-306.

Onepanus gorapupmMupoBanus. (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTeibHas padora Ne 26

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

Tema 4.3
Jlorapudpmuueckas
byHKIMS, ee cBOicTBa

Conepxkanue yueOHOro MaTepHraia

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

CamocrositeibHass pabora Ne 27

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

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

36



Tema 4.4

Pemenue
JOTaprUPMHUECKUX
YpPaBHEHUI U HEPABEHCTB

Copepxanne yaeOHOT0 MaTepuana

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

CamocrosiTesibHast padora Ne 28

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

IIpakTuyeckoe 3anHsitTie Ne 12 Tpu OCHOBHBIX METOJa PEIICHUS JIOTApU(DMHUIESCKUX
ypaBHEHUH: PyHKIIMOHAIBHO-TpapUUECKHI, METO MOTEHIIUPOBAHUS, METO]] BBEJICHUS
HOBOM MepeMEeHHOM

CamocrosiTeibHast padota Ne: 29

YueOnuk Anumos III.A. Anrebpa u Hauana Matematudeckoro aHanuza. 10-11 k. ,
No343-345.

Jlorapudmuueckre HepaBeHCTBA (KOMOMHUPOBAHHOE 3aHSATHUC)

CamocrositesbHas padora Ne 30

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

Tema 4.5 Coneprxanue yueOHOro MaTepuasa
Cucremsl ANTOpUTM peLIeHHUs] CUCTEMbI JIOTapu(MHUUYECKUX YpaBHEHUH. (KOMOMHMpPOBAaHHOE
J0rapupMHUECKUX 3aHATHE)
ypaBHEHUHU CamocrosiTesibHas padora Ne 31
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 k.,
Ne380-383
NuauBuayaibHoe 3a1aHue: MOArOTOBUTH cooldiieHue « Jlorapudmel BOKpyr Hacy
Tema 4.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/AepPkKaAHUE (CoaepsKaHMe MPHKJIAAHOIO

Jlorapudmsl B mpuUpoae U
TEXHHUKE

MOIY.JIs1)

IpakTuyeckoe 3ansaTue Ne 13 [Ipumenenue norapudma. Jlorapupmuueckas cimpaib
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B IIPUPOJIE, €€ MaTEMaTHUECKHUE CBOICTBA

CamocrositeibHas padora Ne 32 1

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

Ne354-357.
Tema 4.7 Copepxanne yaeOHOT0 MaTepuana
Pemenue 3ana4. | KourpoabsHas pa6ora Ne 4Jlorapubmuueckas pynkuus. Pemenne morapudmudeckux 2
Jlorapudmel. YpPaBHEHUI U HEPABEHCTB
Jlorapudmuueckas CamocrositesbHas padora Ne 33 1
byHKIUSA

YueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanusa. 10-11 ki.,

Ne396.
Pazaen 5. OcHOBBI 36 OK-01,
TPUTOHOMETPHH. OK-02,
Tpuronomerpuyeckue OK-03,
byHKIUH OK-04,
Tema 5.1 Coneprxanue yueOHOro MaTepuasa OK-05,
Tpuronomerpuyeckue Paguannas mepa yria. IToBopoT Touku BOKpYT Hauaia KOOpJIUHAT. (KOMOMHUPOBAHHOE 2 OK-06,
(GYHKIMH  TPOU3BOJBHOTO | 3aHSTHE ) OK-07
yrna, yucna. Pangnannas u | CamocrosiTesibHasi padora Ne34 1 IIK 2.3
rpajgycHas Mepa yria

VYuebuuk Anumos II.A. Anre6pa u Hayana Matemarudeckoro aHaiausa. 10-11 xi.,m.

21-22 Ne411,412, 423.

Omnpenenenue CHUHyca, KOCUHYCa, TAaHT€HCA U KOTaHIeHca. 3HaKU CHHYyca, KOCHUHYCA, 2

TaHTeHCa U KOTAHTEHCA 10 YETBEPTAM. (KOMOMHUPOBAHHOE 3aHITHUE)

CamocrositeibHas padora Ne 35 1

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

23-24 No449-452.
Tema 5.2 Coneprxanue yueOHOro MaTepuasa
OcHoBHbIE IIpakTnyeckoe 3ansatue Ne 14 Tpuronomerpuueckue Toxzaecrsa. CHHyC, KOCHHYC, 2
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TPUTOHOMETPUYECKHUE
TOK/IECTBA.
DopMyIIbl IPUBEIECHUS

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

CamocrositesibHas padora Ne 36

Yueonuk Anumos III.A. Anrebpa u Hadana matemaTudeckoro ananusa. 10-11 ko.,m.
25-26 No465-468. . 27-28 Ned85-487.

®opMybl IpUBEEHUS (KOMOMHUPOBAHHOE 3aHITHUE)

CamocrositesibHast padora Ne 37

VYuebuuk Anumos II.A. AnreGpa u Hagana matemarudeckoro anaiamsa. 10-11 xir.,m.
31Ne 529-531.

Tema 5.3

CuHyC, KOCHHYC, TaHI€HC
CYMMBl M pa3HOCTH [BYyX
YTJIOB

CuHyC ¥ KOCUHYC JBOIHOIO
yria. DopMyIbl
MOJIOBUHHOTO yTjia

Copepxanue yueOHOro MaTepuana

@opmynsl cinoxeHuss. CHHYC M KOCHHYC JABOWHOro yryia. ©opmyJsibl IOJIOBHHHOIO
yria. BelpaxeHue TpUrOHOMETPUYECKUX (YHKUMHA Yepe3 TaHIME€HC IIOJOBUHHOTO
aprymeHTa. (KoOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTeibHas padora Ne 38

VYuebuuk Anumos II.A. AnreGpa n Hayana Matemarudeckoro aHaiausa. 10-11 xi.,m.

[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKHMX (YHKIUMH B TPOMU3BEACHHUE U
MIPOU3BEICHUA B CyMMY. (KOMOMHUPOBAHHOE 3aHSATHE)

CamocrosiTeibHas padora Ne 39

Vuebuuk Anumos II.A. AnreGpa n Hayana Matemarudeckoro aHaiausa. 10-11 xi.,m.

[TpeobpazoBanus IIPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKECHUU
(xOMOMHHPOBAHHOE 3aHSTHE)

CamocrosiTeibHas padora Ne 40

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremarudyeckoro anaiausa. 10-11 ki, m.

Tema 5.4
DyHKIHMHA, WX CBOWCTBA.
CrnocoOsl 3a1anus QyHKIUN

Conepxkanue yuaeOHOro MaTepHaia

IIpakTnyeckoe 3ansitue Ne 15 OOnacTh ompeneieHHs] U MHOXKECTBO 3HAUYECHUMN
¢byukauii. YETHOCTH, HEYETHOCTh, MEPUOAMIHOCTH (YHKIMKA. CrocoObl 3agaHus
byHKIHII

CamocrositeibHas pabora Ne4l
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Pemenue 3amay mo Teme.
NuauBuayanbHoe 3alaHue:

Co3nanue npesenranuu Ha Temy: «IIpeoGpazoBanue rpaduKoB»

Tema 5.5
Tpuronomerpuueckue
¢yHKIMM, HUX CBOICcTBa M

Conepxkanue yyeOHOro MaTepHaia

OOnacte ompeneneHdus U MHOXXECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (DYHKLHUH.
YETHOCTH, HEYETHOCTH, EPUOAUYHOCTh TPUTOHOMETpUUYECKUX (QyHKIMI. CBoicTBa U

rpaguku rpadukn QyHKIMHA y = €OS X, y = Sin X, y = tg X, y = ctg X. (KOMOMHUPOBAHHOE
3aHATHE)
CamocrositesibHas padora Ne 42
VYueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro aHanusa. 10-11 ki, m.
38-41, Ne 712-715
Tema 5.6 Copepxanne yaeOHOT0 MaTepuana
IIpeobpazoBanue rpaduxoB | [IpakTtuyeckoe 3amsitue Ne 16 Cxxarue w©  pacTsbkeHne — rpaduKoOB
TPUTOHOMETPHUUECKHUX TpuroHomerpuueckux (pynkuuid. IIpeoOpa3oBanue rpaukoB TPUTOHOMETPHUUECKHUX
yHKImiA GyHKIMI
CamocrositeibHas padora Ne 43
Yuebnuk Anumon II.A. Anrebpa u Hagasiia MateMaruueckoro ananusa. 10-11 km.,42,
Ne 736-738
Tema 5.7 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAePKAHUE (COoAepsKaHMe MPHKJIAAHOIO
Onucanue MO/YJIst)
[IPOU3BOACTBEHHBIX IIpakTnueckoe 3ansitue Ne 17 Vcnonb3oBaHMe CBOWCTB TPUTOHOMETPHUUECKHUX

IPOIECCOB €  IIOMOIIBIO
rpadukoB QyHKINH

¢byHKIUH B IpodecCHOHaNbHBIX 33/1a4ax

CamocrositesbHas padora Ne 44

I/IH):[I/IBI/I):[yaJILHOC 3aJaHue: CO3JaHUC MPEICHTANU 110 TEME « TpI/IPOHOMCTpI/I}I B
KHU3HHU YCIIOBCKa»

Tema 5.8 OOGparHbie

Coneprxanne yu4eOHOT0 MaTepurana

40



TPUTOHOMETPUUECKHE OOpatuble  TpuroHomerpuueckue  ¢yHkmuu. WX  cBoiicTBa W TpaduKu
byHKIIUN (KOMOMHUPOBAHHOE 3aHATHE)
CamocrositesibHas padora Ne 45
VYueonuk Anumos III.A. AnreOpa u Havana MmaTeMaTtudeckoro ananusa. 10-11 k.,
1.43Ne 753-755.
Tema 5.9 | Coneprkanue yueOHOTO MaTepHasa
Tpuronomerpuyeckue [Mpocreiiiiiie TPUTOHOMETPUYIECKHE YPAaBHEHUS: COS X =a, SinX =a. tgx =a, ctgXx =

YpaBHCHU U HCPABCHCTBA

a (KOMOMHHPOBAHHOE 3aHITHE)

CamocrositeibHas padora Ne 46

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

Ne 573,591,610.

IIpakTnyeckoe 3ausitue Ne 18 PemieHue TpPUrOHOMETPUYECKHX ypaBHEHUU
CBOJAIIUXCS K KBAAPATHBIM U PeIlIaeMble PA3JI0KEHHEM Ha MHOKHUTEIN

CamocrosiTeibHas padora Ne47
VYuebuuk Anumos HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 k.,

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

OI[HOpO,Z[HBIe TPUTOHOMCTPUYICCKUEC YPABHCHUA (KOM6I/IHI/Ip0BaHHOG 3aH}ITI/Ie)

CamocrositeibHas padora Ne 48

YueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananuza. 10-11 k., m.
36,Ne 626-627.

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

CamocrosiTeibHas padoTa Ne 49

VYuebuuk AnumoB LI.A. AnreGpa u Hayana maremaruyeckoro aanusa. 10-11 xm.,m.37

41



Ne 648-650(2,4).

I/IHIII/IBP[[[yaJIbHOC 3aJaHue: IIOAIrOTOBUTDH COO6H.I€HI/IC 10 TEME: «HpI/IMCHCHI/Ie
TPUT'OHOMETPHHU Ha KEJIC3HOJOPOKHOM TPAHCIIOPTE»

Tewma 5.10 Copepxanne yaeOHOTO MaTepuana

Cucrembl

TPUTOHOMETPUUYECKHIX CucreMbl MpPOCTEUIINX TPUTOHOMETPUUECKUX ypaBHEHUH (KOMOMHHUPOBAHHOE 2

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

Tema 5.11 Copepxanne yaeOHOT0 MaTepuaa

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

TPUTOHOMETPHH. Pemenune TpUroHOMETPHUYECKMX YpaBHEHUH U HEPAaBEHCTB B TOM 4YHCIE C

Tpuronomerpuyeckue HCIOJIb30BAHUEM CBOMCTB (DYHKITHIA.

ynxumn CamocrositesibHasi padora Ne 51 Pemenne 3agau no Teme «OCHOBBI 1
TPUTOHOMETPHI
1 cemectp -102 yaca

Paznaean 6. 10 OK-01,

KomniekcHbIe yncaa OK-02,

Tema 6.1 Coneprxanue yueOHOro MaTepuaa OK-03,

KommnekcHele uncna [Tonste komriuiekcHoro uyucia. ComnpskeHHblE KOMIUIEKCHBIE 4YHCIa, MOIYJIb U 2 OK-04,
apryMeHT KOMIUIEKCHOTO yrcia. DOpMBI 3aicH KOMIUIEKCHOTO YUCIIa OK-05,
(anrebpanyeckasi, TPUTOHOMETpMUYECKas, II0Ka3aTelbHass).  (KOMOMHHPOBAHHOE OK-06,
3aHATHE) OK-07
CamocrosiTesibHast padora Ne 52 1 IIK 2.3

Pemrenue 3agad mo treMe.

NuauBuayanbHoe 3a1aHue: cooOlieHne Ha TeMy « MlcTopust BOSHUKHOBEHHE
KOMILIEKCHBIX YHCEID»
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IIpakTnueckoe 3ansaTue Ne 19 JleiicTBUsI ¢ KOMIUIEKCHBIMU YHCIIaMHU 2
CamocrositesibHas padora Ne 53 1
Pemenue 3anau o teme.
Tema 6.2 Copepxanne yaeOHOT0 MaTepuana
IIpumenenne xominekcHbIX | [IpakTudyeckoe 3aHsaTHe Ne 20 BrINoJHEHHE pacyeToOB C MOMOIIBIO KOMIUIEKCHBIX 2
qucen qucen.
CamocrosiTesibHas padoTra Ne 54 1
Pemenne 3amau no reme.
ITpumepbl UCTIOIB30BaHUS KOMIUIEKCHBIX Yyicel (KOMOMHHPOBAHHOE 3aHSTHUE) 2
CamocrosiTesibHas padora Ne 55 1
Pemenne 3amau no reme.
Tema 6.3 Pemenue 3anmau. | Comeprkanue yueOHOTO MaTepuaa
KommnekcHeie uncna Kontposabnasi padora Ne 6 JlelicTBus C KOMIUIEKCHBIMM 4YMCIAaMH B Pa3jIMYHbIX 2
bopmax
CamocrositeibHas padora Ne 56 1
Pemienue 3a1au mo teme.
Paznen 7. IlpousBoanas 40 OK-01,
(pyHknun, ee npumMeHenne OK-02,
Tema 7.1 Coneprxanue yueOHOro MaTepuasa OK-03,
[Ipenen Ompenenenne YMCIOBOM TMOCIEAOBATEIBHOCTH W CrocoObl ee 3amaHus. CBoiicTBa 2 OK-04,
II0CJIEI0BATENIBHOCTH, YHUCIIOBBIX TMOcienoBartenbHocTei. Ompenenenue mpezena IOCIEI0BATEIbHOCTH. OK-05,
npenen ¢ynkuuu. Ilonsrtue | Beraucnenue npenenos nocienosatenbHocteil. [Ipeaen GyHkimn Ha GECKOHEYHOCTH. OK-06,
IIPOU3BOJHOM. [Ipenen pyHkuuu B Touke. (KOMOMHUPOBAHHOE 3aHATHE) OK-07
CamocrosiTenbHast padora Ne 57 1 IIK 2.3
Pemenne 3amau mo Teme.
3amaun, MNPUBOJAIIME K TMOHATHIO NPou3BOAHOW. OrpenesneHne MpPOU3BOIHOM. 2
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AJNTOpUTM OTHICKaHHSI IPOU3BOIHON (KOMOMHUPOBAHHOE 3aHSITHE)

CamocrositesbHas padora Ne 58
Pemenue 3anay no teme.

NuauBuayaabHoe 3aaHue: TOArOTOBUTE coolIeHue o teme: «Yucna Gudonaudm»

Tema 7.2
@opmynsl  u  mpaBmiIa
Qg epeHIMpoBaHus

Copep:xanue yueOHOro MaTepuana

IMpousBoanHas creneHHOM PYHKITUU.(KOMOMHUPOBAHHOE 3aHATHUE)

CamocrosiTesibHas padora Ne 59

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

IIpakTnueckoe 3ansitue Ne 21 ®opmyiibl AuddepeHurpoBanus. (KOMOMHUPOBAHHOE
3aHATHE)

CamocrositesibHas padora Ne 60

YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro aHanusa. 10-11 ki.,
.46, Ne 807-8009.

IIpakTnuyeckoe 3ansitue Ne 22 Ilpasuna quddepeHurpoBanus

CamocrositeibHas padora Ne 61

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

Tema 7.3
[Ipon3BogHass  CIOKHOMU
byHKIMHA

Coneprxanne ydeOHOT0 MaTepurana

[IpousBoHas cl0XHON QYHKIIMHN (KOMOMHHUPOBAHHOE 3aHATHE)

CamocrosiTeibHast padota Ne 62

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

Haxosxnenne npon3BoIHON CIIOKHON (DYHKIIMK (KOMOMHHPOBAHHOE 3aHSTHE)

CamocrositeibHas padora Ne 63
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Pemenue 3amay mo Teme.

IpakTuuyeckoe 3ansitue Ne 23 Brruncienue npous3BOJHONH (YHKIMH B 3alaHHON
TOYKE

CamocrositesibHast padora Ne 64

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

Tema 7.4 Coneprxkanne ydeOHOT0 MaTepurasia
[TonsTue o nenpepriBHOCTH | [ToHsATHEe HempepbiBHON (yHKIuu. CBoiicTBa HempepblBHOW (GyHKIMU. CBsI3b MEXIY
byHKIIH. Merton | HenpepbIiBHOCTBIO U AU depeHInpyeMOCThI0 (YHKIIMK B TOYKE. AJNTOPUTM PEIICHHS
WHTEPBAJIOB HEPaBEHCTB METOJIOM HHTEPBAJIOB (KOMOMHUPOBAHHOE 3aHATHE)
CamocrosiTesibHas padora Ne 65
Pemienue 3aiau o teme.
Tema 7.5 Copepxanne yaeOHOT0 MaTepuaa
I'eomerpuuecknii u | 'eoMeTpuyecknii CMBICI TPOU3BOAHOW (YHKIMH — YIJIOBOM KOX(PPHUIHMEHT
buznueckuit CMBICT | KacaTeJIbHOM K rpaduKy GyHKIMH B TOUKE. (KOMOMHUPOBAHHOE 3aHSATHUE)
IPOM3BOTHON CamocrosiTesibHast pagora Ne 66
yueOHuk Anumos LII.A. Anrebpa u Hayasa MaTemaTuueckoro ananuza. 10-11 k.,
m.48,Ne 859-860.
IIpakTnueckoe 3ansaTHe Ne 24 VYpaBHeHUEe KacaTeldbHOM K rpaduky (yHKIHH.
ANTOpUTM COCTaBJIEHUS YPaBHEHUS KacaTelbHOH K rpaduky yHKuun y=f(x)
CamocrosiTesibHas padora Ne 67
yueOHuK Anumos LII.A. Anrebpa u Hayasia MaTemaTuueckoro ananuza. 10-11 k.,
m.48,Ne 0861.
Tema 7.6 Coneprxanne ydeOHOT0 MaTepurana
Du3nyeCcKuit cMmeicl | IIpakTnyeckoe 3ansitue Ne 25 Ouznueckuii (MEXaHUYECKH) CMBICI MIPOU3BOTHON
IPOM3BOTHON B | CamocrosiTesbHas padora Ne 68
PO eCCHOHATBHBIX

Pemenue 3amay o teme.
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3aJgadax

Tema 7.7
MOHOTOHHOCTh  (DYHKITUH.
Touku 3kcTpemMyma

Coneprkanue y4eOHOro MaTepHaia

Bospacranne wu yObiBaHWE (YHKIHUH, COOTBETCTBHE BO3pacCTaHHWs W YOBIBaHUS
(yHKIMH 3HAKY TPOU3BOAHON. (KOMOMHHUPOBAHHOE 3aHATHUE)

CamocrosiTesibHast padora Ne 69

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

IIpakTnueckoe 3ansaTue Ne 26 DxcTpemMyMbl QyHKIUN

CamocrositeibHas padora Ne 70

YueOnuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro ananusa. 10-11 k.,
.50, Ne 912-913.

[lonsTe DTpPOM3BOAHOM  BBICHIETO IMOPSAAKA, COOTBETCTBHME 3HAaKa BTOPOH
MPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) ()YHKIMHU HA OTpe3Ke. (KOMOMHHPOBAaHHOE
3aHATHE)

CamocrositeibHas padora Ne 71

Pemenue 3agay mo teme.

Tema 7.8
UccnenoBanue ¢yHKumii u
nocTpoeHue rpaduKkoB

Coneprxanne ydeOHOT0 MaTepuana

Anroput™m wuccrnenoBaHus (GYHKIUM M TOCTPOCHHS €€ rpaduka C MOMOIIBIO
MPOU3BOHON. (KOMOWHUPOBAHHOE 3aHTHE)

CamocrositeibHas padora Ne 72

VYueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTrueckoro ananuza. 10-11 ki.,
.51, Ne 926.

IIpakTuyeckoe 3ansaTue Ne 26 lccnenoBanue (yHKIMHM Ha MOHOTOHHOCTH U
MTOCTPOCHUE TPAPUKOB.

CamocrosiTeibHas padora Ne 73

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

Tema 7.9 HaubGonpiiee u

Copepxanue yueOHOro MaTepuana

HauMEHbIIIEe 3HaueHus | [IlpakTudeckoe 3ansaTue Ne 27 HaxoxxneHne HanOOIbIIET0 ¥ HAMMEHBIIIETO 3HAUCHUH 2
byHKIIUN byHKIuMi
CamocrositeibHas padora Ne 74 1
VYueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
11.52,Ne 944,946.
NuauBuayaibHoe 3aiaHue: CO3/laHuE Npe3eHTaluu no teme «OmnpeneiaeHe CBONCTB
(GbyHKIHMU 10 TpaguKy TPOU3BOTHOW
Tema 7.10 IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/lepP:KaHHue (CoAep:KaHue NPHUKJIAJTHOIO
Haxoxnenne MO/LYJIs1)
onTuManbHOro pesynprara | [Ipaktudeckoe 3ansaTue Ne 28 [IppuMeHeHHEe NPOU3BOJHOW MpPU PELICHHUH 2
C IOMOIIBIO NIPOU3BOAHOMN B | IPUKJIAJHBIX 33124
NPAKTUYECKMX 3a/1a49ax CamocrosTebHast paGora Ne 75 1
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 k.,
m.52,Ne 973-976.
Tema 7.11 Coneprxanue yueOHOro MaTepuaa
Pemenue 3ajgad. | Kontpoabnasa paGora Ne 7 @opmynel u mpaBuia  JudQepeHIHpOBaHUS. 2
IMpoussonnas Gynkumu, ee | MccnenoBanue (yHKIHMH C MOMOLIBIO MPOU3BOAHON. Hambonbinee W HauMeHbIee
[IPUMEHEHUE 3HaueHus: QyHKIUU
CamocrosiTesibHas padora Ne 76 1
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusza. 10-11 k.,
m.52,Ne 973-976.
Pasaex 8. 20 OK-01,
ITepBoobOpa3nas pyHKIUH, OK-02,
ee IpUMeHeHHne OK-03,
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Tema 8.1
[lepBooOpasnass  QyHKIHH.
IIpaBuna HAXOXKIECHUS

epBOOOPA3HBIX

Copepxanne yaeOHOT0 MaTepuana

Pemenue 3amau Ha CBs3bp IIE€PBOOOpasHON U ee
byHKIMN.

ITonsatue HHTCTPUPOBAHUA.

IIPOU3BOJHOM, BBIYUCIICHUE [1epBOOOpa3HON JUTS JTAHHOHN

(KOMOMHUPOBAHHOE 3aHSTHUE)

CamocrositesibHast padora Ne 77

VYuebuuk Anumos HI.A. AnreGpa u Hayana maremarudyeckoro ananusa. 10-11 ki,
1.54-55, Ne 989-991.

Tabnuma Qopmyn s HaXOXKIEHUS TEPBOOOPA3HBIX.
nepBooOpazHol (KOMOMHUPOBAHHOE 3aHSATHC)

HpaBI/IJIa BBIYUCJICHUA

CamocrositeibHas padora Ne 78

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

Tema 8.2
Heonpenenennsrit
WHTErpaj

Copep:xanue yueOHOro MaTepuana

IpakTuyeckoe 3anaTue Ne 29 HeonpeneneHnuoiit ”HTErpail

CamocrosiTeibHas padora Ne 79

VYuebuuk Anumos HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 k.,
1m1.54-55,

Ne 992,994,

Tema 8.3

OnpeneneHHblii  MHTErpal.
®opmyna  Heroroma  —
JleiiOHuma. IImomans
KPUBOJMHENHOMN TpaIenny.

Copepxanne yueOHOTO MaTepuana

[Tonatne omnpenenéHHOro  MHTErpana.
(KOMOMHHMPOBAaHHOE 3aHSTHE)

®opmyna Helorona—  Jleitbnuna

CamocrosiTeibHas padora Ne 80

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

3anauyy, NPUBOAAILIME K IOHATHUIO ONPEIEICHHOIO HHTErpajla — O BBIUNCICHHUH
IJIOU[ad KPUBOJMHEHHON Tpamenuu, o MepeMeIleHUH TOYKU. (KOMOMHMPOBAHHOE
3aHATHE)

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

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

IIpakTnueckoe 3ansaTue Ne 30 ['eomMeTpruecKuil CMBICI OIIPEIEIEHHOIO HHTETpaJla

CamocrositeibHas padora Ne 82

VYueonuk Anumos III.A. Anrebpa 1 Hadanma MmaTeMaTudeckoro ananuza. 10-11 k.,
58, Ne 1014.

NupuBuayajibHoe 3aaHue: NMPUTOTOBUTH coolmenune 1o teme «M.Heioton. Ero
POJIb B Pa3BUTUU MATEMAaTUYECKOTO aHATIN3a»

Ou3nYecKuil CMBICI OMPEEIEHHOT0 HHTErpaa. (KOMOMHHUPOBAHHOE 3aHATHUE)

CamocrositesibHast padora Ne 83

Pemenue 3agay no teme

Tema 8.4
OrnpeneneHHbli UHTErpal B
SKA3HU

IIpodeccnonaILHO-OPHEHTHPOBAHHOE CO/iepPKaHue (coaep:KaHHe TPHUKJIIATHOIO
MOYJIs1)

IIpakTnuyeckoe 3ansitue Ne 31 ['eomeTpuyeckuii CMbICT OINPENEIEHHOIO MHTErpaa.
®opmyna HetoToHa - Jleitbauma.

CamocrosiTeibHas padora Ne 84

Pemienune 3amad mo teme

IIpakTnyeckoe 3ansaTue Ne 32 PemeHue 3ajady Ha NPUMEHEHUE MHTErpaiga Ui
BBIUHCIICHUS] PU3NYECKUX BETUYUH U TUIOIIA e

CamocrosiTeibHas padora Ne 85

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

NuauBuayanbHoe 3aJaHue: CO3/IaHME MPE3EHTalMH MO0 TeMe « ['eomeTpuyeckuit
CMBICJ ONPENIEIEHHOTO HHTETpaiay

Tema 8.5
WuTerpanbHOe NCUUCTCHHE

Copepxanne yueOHOTO MaTepHana

KonTpoabHnas padora Ne 8lepBooOpasHas pyHKINH, €€ TPUMEHEHNE
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CamocrositeibHas padora Ne 86 1

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

59, Ne 1027-1028.
Paznen 9 Ilpsimble wu 18 OK-01,
IJI0CKOCTH B OK-02,
NPOCTPaHCTBE OK-03,
Tema 9.1 Coneprxkanue yuyeOHOT0 MaTepurasia OK-04,
OcHoBHbIE nouatus | [Ipeamer crepeomerpun. OCHOBHBIE TOHATUA (TOYKa, TMpsiMasi, IUIOCKOCTb, 2 OK-05,
CTEepEeOMETPUH. MIPOCTPAHCTBO). OcHoBHBIE ~ akcHMOMBI  crepeomerpun.  llepecekarommecs, OK-06,
Pacnonoxenue mnpsAMBIX H | MapajuieNbHBIC U CKpeIuBaromuyecs npsimbie. OCHOBHBIC TPOCTPAHCTBEHHBIE (DUTYPHI. OK-07
IIJIOCKOCTEN (xOMOMHHPOBAHHOE 3aHATHE) IIK 2.3

CamocrosiTesibHas padora Ne 87 1

VYueonuk JI.C. Atanacsa, ['eomerpuss 10-11 k., 1-2,7-9, .No2,4,5,38.

NupuBuayajibHOe 3ajaHMe: CO3/JaHUE MPE3CHTAllMM MO0 TeMe «AKCHOMBI

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

CamocrosiTeibHas padora Ne 88 1

VYuebuuk JI.C. Aranacsn, 'eomerpust 10-11 xi.,4-6,10-11,Ne18-20.

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

(KOMOMHHPOBAHHOE 3aHSTHE)

CamocrosiTeibHasi padora Ne 89 1

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

Terparap u ero 31neMeHTbI(KOMOMHUPOBAHHOE 3aHTHE) 2

CamocrositeibHas padora Ne 90 1
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VYuebnuk JI.C. AtanacsH, ['eomerpust 10-11 xn

Tema 9.3
[IepnieHIUKyYIAPHOCTD
IPSIMBIX, IPSIMON U
IUIOCKOCTH, IIJIOCKOCTEN

Conepkanue y4eOHOro MaTepHaia

[lepnennukynspupie mnpsmble. [lapannenbHble MpsMble, MNEPHEHIUKYISIPHbIE K
IJIOCKOCTH. [Tpuznak MePIEeHIUKYIISIPHOCTH npsIMOi u IJIOCKOCTH.
[lepnennukymsipHble maockocTu. [Ipu3Hak nepneHaAnKyISPHOCTH MIOCKOCTEH.
Paccrosinus B npoctpaHcTBe (KOMOMHUPOBAHHOE 3aHATHE)

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

Tema 9.4 Copepxanue yueOHOTo MaTepuana
Teopema 0 Tpex
P p [lepnienukynsip U HakiIOHHas. Teopema O TpeX MEPHEHAUKYISpaxX. YTOI MEXIY
NepHEHANKYISIpax .
PHCHAKY AP MPSIMON U TUIOCKOCTBIO. YTOJI MEXK/Y MJIOCKOCTAMU (KOMOMHUPOBAHHOE 3aHATHE)

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

Tema 9.5 IIpodeccnonabHO-OPUEHTHPOBAHHOE CO/lep:KaHHue (CoAep:KaHue NPHUKJIATHOIO

[TapannensHele, MO/YJIst)

MEPIECHIUKYIISAPHBIE, IIpakTuyeckoe 3ansitue Ne 33 IlepneHAMKYISPHOCTh HPSIMONM U IJIOCKOCTH,

CKpCIUMBAIOIIHUECS IPSAMBIC

MapaieIbHOCTh JIBYX MPSAMBIX, MEPIICHINKYISPHBIX MIJIOCKOCTH,
MEPIEHANKYISPHOCTD IIOCKOCTEHN

CamocrosiTeibHasi padora Ne 93

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

IpakTuyeckoe 3anaTue Ne 34 CxpemmBaronyecs mpsmMbie

CamocrosiTeibHasi pabora Ne 94

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

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

Conepxkanue yq4eOHOro MaTepHraia

KontpoabHas pa6ora Ne 9 PacrionokeHre mpsMbIX U TJIOCKOCTEH B MPOCTPAHCTBE.
[lepneHUKYASIPHOCTD M MAPAIEITHHOCTh MPSIMBIX U TUIOCKOCTEH. CKpelmBaronuecs
MpsIMbIE

CamocrosiTeibHasi padora Ne 95
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Pemenue 3agay nmo teme

Paznen 10. Koopaunarsl u 12 OK-01,
BEKTOPBI OK-02,
Tema 10.1 Coneprxkanne yu4eOHOT0 MaTepurasa OK-03,
OK-04,
JIeKapTOBLI KOOPIMHATHL B IIpakTuuyeckoe 3ansaTHe Ne 35 JlexapToBbl KOOpAMHATBI B IPOCTPAHCTBE. 2
npocTpancTBe. Paccrosiaue v . OK-05,
pocreiiine 3a1a4l B KOOpAUHATAX.
MEXIy JBYMS TOYKAMH. OK-06,
CamocrosiTeibHasi padora Ne 96 1
Koopaunatst CepeUHbI OK-07
OTpe3Ka yuebnuk JI.C. AtanacsiH, ['eomerpuss 10-11 ki., m.38-42, No336,346,347,349 1IK 2.3
Tema 10.2 Conepxanne yaeOHOT0 MaTepuaa OK-01,
BekTope! B mpoCTpaHCTBe. Bekropsl B nmpoctpanctBe. Clio)KeHHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA 2 OK-02,
Yrom MEKIy BEKTOPAMH. | o yperg. Kowmmnanapueie BekTopbl. PaznoskeHue BekTopa 1o TpeM HEKOMIUIAHapHBIM OK-03,
Cxanaproe  pousBeAcHHe BEKTOpaM. YpaBHEHHUE IJIOCKOCTH. (KOMOMHUPOBAHHOE 3aHSTHUE) OK-04,
BEKTOPOB OK-05,
OK-06,
CamocrosiTeibHas padora Ne 97 1 OK-07
IIK 2.3
VYueOuuk JI.C. Aranacsn, ['eomerpust 10-11 k., m.43-45, Ne359,362,366.
IIpakTnyeckoe 3ansatue Ne 36 Koopaunatel Bekropa, CkanspHOE NPOU3BEICHHE 2
BEKTOPOB, YIOJI MKy BEKTOPaMH, YroJl MEXIY NPSIMOM U TJIOCKOCTBIO, YTOJI MEXIY
TJIOCKOCTSIMHU.
CamocrosiTeibHas padora Ne 98 1
Yueonuk JI.C. AranacsH, ['eomerpust 10-11 xir.,Ne424-426 , §49
NuauBuayanbHoe 3aaHue: TIPUTOTOBUTH COOOIIEHNE 10 TeMe « M300pakeHue
TOYEK B MPOCTPAHCTBE)
Tema 10.3 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/Aep:KaHue (CoAaep:KaHMe MPHUKJIATHOTO
[IpakTnko- MOYJIs1)
opueHtupoBanHele 3anauu | [IpakTuueckoe 3ausitue Ne 37 KoopanHaTHas MIOCKOCTh. BrIunciieHne paccTOSTHHIMA 2
Ha KOOPJAMHATHOM | W TUIOMIAJIel Ha MIOCKOCTH.
[JIOCKOCTH CamocrositeibHas paGora Ne 99 1
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VYuebuuk JI.C. Aranacsn, I'eomerpust 10-11 k., Ne451-453,m.50

NuauBuayasabHOe 3a/1aHUe: CO3/IaHNe MTPE3CHTAINH 10 TeMe «/JlelicTBus Haj
BEKTOPaMH B MIPOCTPAHCTBEY

KonnuecTBeHHBIE pacueThl (KOMOMHHPOBAHHOE 3aHSTHE) 2
CamocrosiTeibHasi pabora Ne 100 1
VYueonuk JI.C. Atanacsa, ['eomerpust 10-11 k1., Ne394-396
Tema 10.4 Copepxanne yaeOHOr0 MaTepuaa
Pemenue 3a1a4. | Konurpoabnas padora Ne 10/[exapToBbl KOOpAMHATHI B IpocTpaHCTBE. BekTopsl B 2
KoopauHaTsl 1 BEKTOPEI npoctpancTBe. CI0XKEHHE W BBIYMTAHHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIIO.
Kommanapusie BekTopsl. CkansipHOE MPOU3BEIACHHE BEKTOPOB. Pa3ioxeHne BEeKTOpa
0 TpeM HEKOMIUIaHApPHBIM BekTopaM. [Ipocreiiimme 3amaun B KOOpAMHATAX.
KoopaunaTsl BekTOpa, pacCTOSHUE MEXy TOYKaMH, KOOPIUHATHI CEpeNHBI OTPE3Ka,
CKaJISIPHOE MPOU3BEICHHUE BEKTOPOB B KOOPJAWHATAX, YTrOJl MEXKIY BEKTOpaMH, YTroil
MEX1y MPSIMOH U IITOCKOCTBIO, YTOJI MEXKAY MIOCKOCTIMHU
CamocrosiTeibHast padora Ne 101 1
VYueOuuk JI.C. Aranacsu, 'eomerpust 10-11 k., No 575-576, n1.64-67
Pazpen 11. 44
MHoOrorpaHHuKu
Tema 11.1 Coneprxanue y4eOHOT0 MaTepuana OK-01,
Bepmmnubl, pebpa, rpanu | [ToHsTHe MHOTOrpaHHHMKa. Ero »ieMeHTHI: BeplIMHBI, pebpa, rpaHd. JlparoHas. 2 OK-02,
MHOTOTpaHHHKA Ceuenue. BoInyKJible U HEBBIMTYKIIbIE MHOTOIPAHHUKH (KOMOMHUPOBAHHOE 3aHSTHE) OK-03,
CamocrosiTesibHast padora Ne 102 1 OK-04,
VYuebnuk JI.C. AranacsH, ['eomerpus 10-11 x.,m. 27-29. OK-05,
OK-06,
NuanBuayansHoe 3aganue: Co3iaHue Ipe3eHTaluy 1o TeMe: « MHOTrorpaHHUKU OK-07
BOKPYT HAcC» TIK 2.3
Tema 11.2 Coneprxanne yu4eOHOT0 MaTepurana
[Ipusma, ee cocrasmsatonue, | [lonstue npusmel. Ee ocHOBaHWMsS W OOKOBBIE rpaHu. Breicota mpu3mbl. [Ipsimas w 2

53



CEUYECHHUE. IIpsimas u
MpaBUJIbHAaA NPHU3MbI

HakJIoHHas npusMa. [IpaBuibHas npusma. Ee ceuenne (KOMOMHHPOBAHHOE 3aHSTHE)

CamocrosiTeibHasi padora Ne 103
VYueonuk JI.C. AtanacsH, ['eomerpust 10-11 kir.,m. 13,14,30,Ne76,219

I/IH)II/IBI/IL[ya.]IBHOQ 3aJaHUuce: M3roToBUTH MOZCIIb ITPU3MBEI .

IMpakTuyeckoe 3ansaTue Ne38 Pemienue 3agau no reme «IIpuzmar

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

NupuBuayanbHoe 3aganue: V3roToBUTh MOJAENH IPU3MBIL.

Tema 11.3 Copep:xanue yueOHOro MaTepuana
[Mapannenenunern, Ky0. | [lapamienenunen, cBOWCTBAa MPSMOYTOJIbHOTO Mapasuienenunesaa, kyo. Cedenue kyoa,
Ceuenue KyOa, | mapaienenumnena (KOMOMHUPOBAHHOE 3aHSTHUE)
napajuiejenuneaa CamocrosiTebHas padora Ne 105
Pemenue 3ana4 no teme
Tema 11.4 Coneprxanue y4eOHOT0o MaTepuana
[Mupamuna, ee | [IpakTuyeckoe 3anatue Ne 39 Ilupamuna u ee snemeHThl. CeueHHWE MUPAMUIBI.

COCTaBIISIONINAE, CEUCHHE.
[IpaBunbHas MpaMuIa.
YceuenHnas nupamuaa

[IpaBunbpHas nupaMua.

CamocrosiTeibHasi padora Ne 106
VYueOuuk JI.C. Aranacs, ['eomerpust 10-11 xur.,m. 32-34,Ne 240-242.
NuauBuayaabHoe 3a1aHue:

H3rotoBuTh MOJENIH nupaMuabl.

VYcedenHas nupamuaa (KOMOMHUPOBAHHOE 3aHSTHUE)

CamocTosiTeibHast padora Ne 107

YueOuuk JI.C. Aranacsn, 'eomerpust 10-11 k., No 265-269.

Tema 11.5
Cummerpust B KyOe,

Coneprxanne yaeOHOTO MaTepurana

CummeTpusi OTHOCHUTENTBHO TOYKH, TMPAMOH, TIockocTH. CuMMmeTrpus B KyoOe,
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napajuiejenunesne, npusme,

napaJuiesenuriesie, mpu3Me, nupaMuie (KOMOMHHUPOBAHHOE 3aHSTHE)

nupaMue CamocrositeibHas paGora Ne 108
Pewenue 3amad o reme
Tema 11.6 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lep:KaHue (CoAep:KaHMe TPHUKJIIATHOTO

[Ipumepsl cumMmeTpuii B
npodeccuun

MO/1YJIfA)

IIpakTuyeckoe 3ansitue Ne 40 CumMmerpusi B NPHUPOJAE, apXUTEKType, TEXHHKE, B
ObITY

CamocrosiTesibHas padora Ne 109
Pemenue 3agau no reme

Tema 11.7 Copepxanue yueOHOro MaTepuana
[IpaBunbHbIE IIpakTnueckoe 3ansitue Ne 41 [lonsTre mpaBUIBHOTO MHOTOrpaHHuKa. CBoiicTBa
MHOTOTPaHHHKH, UX | MpaBUIBHBIX MHOTOTPAHHUKOB
CBO¥CTBA CamocrosiTeibHasi padora Ne 110
Pewenne 3amad o reme
Tema 11.8 Copepxanne yaeOHOT0 MaTepuana
Hununaap, ero | Humunanp u ero snementsl. CeueHue IWIMHApPA (TapaiiieIbHOE OCHOBAHUIO U OCH).

COCTaBJIAOIIHUC. CeucHue
OUInHApa

Pa3BepTka umnuHapa (KOMOMHHPOBAHHOE 3aHSTHUE)

CamocrosiTeibHasi padora Ne 111
Vuebnuk JI.C. AtanacsH, ['eomerpust 10-11 ki1, . 59, No523, 524
NuauBuayanbHoe 3a1aHue:

M3rotoBuTh MOJETH HWJIMHAPA.

Pemienue 3ama4d mo Teme «]_[I/IJ'II/IH,Z[p» (KOMGHHI/IpOBaHHOC SaH}ITI/IC)

CamocTosiTeibHasi padora Ne 112
Vueonuk JI.C. AtanacsH, ['eomerpust 10-11 xir., . 59, Ne525, 526.
HNuauBuayanbHoe 3alaHue:

M3rotoBuTh MOJETH HWJIAHAPA.

Tema 11.9

IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/AepPKaHMe (coAepkaHMe NPHUKJIATHOIO
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Komnyc, ero cocrasmistomue.
CeueHue KoHyca

MOIYJIs1)

Konyc u ero snementsl. CedeHune KoHyca (MapaiebHOEe OCHOBAaHHIO M MIPOXOJISIIIEe
yepe3 BEpIIMHY), KOHHYECKHE CedyeHHs. PasBepTka KOoHyca(KOMOMHHPOBAHHOE
3aHATHE)

CamocrosiTesibHas padora Ne 113

Pemenue 3agay no teme

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

CamocrosiTesibHas padora Ne 114
Vuebnuk JI.C. AtanacsH, ['eomerpuss 10-11 k., 1.61,63,Ne556,557.

I/IHI[I/IBI/I}]yaJ'leOC 3ajganue: M3roToBUTh MOJCIH KOHYCa.

Tema 11.10 Copep:xanue yueOHOro MaTepuana
Y ceueHHbIi KOHYC. | YceueHHbIH KOHyc. Ero oOpasyromas u BbicoTa. CedeHue yCEUEHHOro KOHyca
Ceuenue YCEYEHHOI0 | (KOMOMHMPOBAHHOE 3aHSTHE)
KOHYyca CamocrositebHas paGora Ne 115
VYueouuk JI.C. Aranacsu, ['eomerpust 10-11 ki, m.61,63,Ne 558.
NupuBuayanbHoe 3axanue: M3roroBuTh MOJENb KOHYCA.
Tema 11.11 Coneprxanue yueOHOro MaTepuaa

Hlap u cdhepa, ux ceueHus

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

CamocTosiTeibHast pabota Ne 116

Yuebuuk JI.C. AranacsH, ['eomerpust 10-11 k., 1.64,66,67,69-72,Ne590-592.
HNuauBuayanbHoe 3alaHue:

1.3rotoBUTh MOAEINB IIAPA.

2.CO3I[3.HI/IC IMPE3CHTAlIUU 10 TCME: « Tena BpaIllCHUA BOKPYT HAC»

Tema 11.12

Coneprxanne yu4eOHOT0 MaTepurana
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ITonsatue o0 oObeme Tena.
OTHOLLIEHUE 00BbEMOB
MOAOOHBIX TEN

[Tonatue 06 oObeme Tema. OObeM Kyba W NPSMOYTOJBHOTO Tapayiesenuresa.
(KOMOMHMPOBAHHOE 3aHATHE)

CamocrositeibHas paGora Ne 117

VYuebnuk JI.C. Atanacsa, ['eomerpuss 10-11 k., 11.74-75,Ne648-649.

O06wem npu3mbl 1 nWiIHHApPa. OTHOLIEHHE 00BEMOB MTOAOOHBIX Tell.(KOMOMHUPOBAHHOE
3aHATHE)

CamocrosiTesibHas padora Ne 118

Vueonuk JI.C. AtanacsH, ['eomerpus 10-11 k., 1.76,Ne659-660.

Tema 11.13
O0BEMBI u [UIOIIAIN
MOBEPXHOCTEH TeIl

Coneprkanue y4eOHOro MaTepHuaia

O6bembl mupamuabl U KoHyca. OObeM mmapa. Ilmomagum moBepXHOCTEH Ten
(KOMOMHHMPOBAHHOE 3aHATHE)

CamocrosiTeibHasi padora Ne 119

VYueonuk JI.C. AranacsH, ['eomerpust 10-11 xr., m.80,Ne694-695.

Tema 11.14
KoMmOunammu
MHOTOTPAaHHUKOB W Tl

Copep:xanne yueOHOTO MaTepHana

IIpakTnueckoe 3ansaTue Ned4 KomOuHauy reoMeTpu4eCcKUX TeI

CamocrosiTeibHast padora Ne 120

Ppatierus VYyeOuuk JI.C. Aranacsn, I'eometrpust 10-11 k., 1.60,76,Ne666.
Tema 11.15 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/Aep:KaHMe (CoAep:KaHMe MPHUKJIATHOTO
I'eomerpuueckue MO/1YJIAA)

KOM6I/IHaHI/II/I Ha MPaKTHKE

Hcnons3oBaHue KOMGI/IHaI_II/Iﬁ MHOT'OT'PpaHHUKOB HW TCJI BpalllCHUA B MPAKTHKO-
OPHUCHTHPOBAHHBIX 3a/jadax (KOM6I/IHI/IpOBaHHOC 3aH$ITI/Ie)

CamocrosiTeibHasi pabora Ne 121

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

IIpakTuyeckoe 3ansaTue Ne 45 Pemenue reoMeTpuyeckux 3a1ad Ha KOMOWHAIUN
MHOT'OTPaHHUKOB
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CamocTosiTeibHasi pabota Ne 122 1
VYuebnuk JI.C. AtanacsH, ['eomerpuss 10-11 k., ,Ne707, 708.
Tema 11.16 Coneprxkanue ydeOHOT0 MaTepurasia
Pewenne 3a1a4. | KourpoasHas padora Ne 11 O6bembl U TUIOMAAM TOBEPXHOCTH MHOTOT'PAaHHUKOB U 2
MHOrOorpaHHUKM ¥ Tella | TeJ BpallleHusI
BpallleHUs CamocrosiTeibHasi padora Ne 123 1
VYuebnuk JI.C. Atanacsa, ['eomerpus 10-11 k., ,Ne 709.
Paszgen 12. 10 OK-01,
MHuoxkecTBa.  DJIeMEHTHI OK-02,
Teopum rpados OK-03,
Tema 12.1 Copep:xanue yueOHOTo MaTepuana OK-04,
MHuosxecTBa [Tonstue muoxxectBa. [TogmuoxkecTBo. Onepanuu ¢ MHOKeCTBaMU(KOMOMHUPOBAHHOE 2 OK-05,
3aHATHE) OK-06,
CamocrosTennbHas pa6ora Ne 124 1 OK-07
IIK 2.3
Pemenue 3aau no teme
Tema 12.2 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/Aep:KaHue (CoAep:KaHMe MPHUKJIATHOTO
Omnepanuy ¢ MHOXKECTBAaMHU | MOIYJISA)
IpakTuyeckoe 3ansaTue Ne 46 Onepan ¢ MHOXKEeCTBaMH. PerieHue mpUKIagHBIX 2
3amaq
CamocrosiTeibHasi pabora Ne 125 1
Penrenue 3amad mo teMe
Tema 12.3 Coneprxanue yueOHOro MaTepuasa
I'pads ITonsarue rpada. Csa3ubIi rpad, AepeBo, HUKI rpad Ha MI0CKOCTH(KOMOMHUPOBAHHOE 2
3aHATHE)
CamocTosiTesibHasi pabora Ne 126 1

Pemienne 3amad mo teme
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IIpakTuyeckas padora Ne 47 CocraBnenue rpaga 1o ycioBUIO 3a1a4H 2
CamocrosiTeibHasi padora Nel?7 1
Pemenue 3anau o reme
Tema 12.4 Copepxanne yaeOHOTO MaTepuana
Pewenne 3ama4. | Kourpoabnasa paGora Ne 12 Onepauuu ¢ MHOkecTBaMH. OIKCaHUE pPEATBHBIX 2
MmuosxectBa, I'padhpl M HX | cuTyaluii ¢ HOMOIIBIO MHOKECTB. [IpuMeHeHue rpadoB K PEHICHHIO 33/1a4
IpUMEHEHHE CamocrosnTeanbHas padora Ne 128 1
Pewenne 3anau o reme.
NunnsuayansHoe 3ananue «lIlpuMenenne rpadoB Ha KEJIE3HOU JOPOTe
Pasznen 13. DiaeMeHTHI 22
KOMOUHATOPHKH,
CTATUCTUKH M  TeOopHH
BEePOATHOCTEM
Tewma 13.1 Coneprxanne ydeOHOT0 MaTepuana
OcHoBHbIE noustus | [Ipaktudeckoe 3ansitue Ne 48 [lepecTaHoBKHM, pa3MELIEHHUs, COYETaHUS. 2
KOMOMHATOPUKHU (KOMOMHHPOBAHHOE 3aHATHE) OK-01,
CamocrosiTeibHas pa6ora Ne 129 1 OK-02,
OK-03,
Vuebnuk Annmos HI.A. AnreOpa u Hayana MaTeMaTndeckoro ananusa. 10-11 k., OK-04
n61-63, Ne 1065,1077(1-3),1080(1-3). '
(1-3),1080(1-3) OK-05,
Pemenne koMOMHATOPHBIX 33/1a4 (KOMOMHUPOBAHHOE 3aHSTHE) OK-06,
CamocTosiTeibHast padora Ne 130 OK-07
IIK 2.3
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 k.,
1n64,Ne 1092.
NuauBuayaabHoe 3a1aHue:
Coznanue npe3eHTauu 1o TeMe: « 3ajaudu, peuiaemMble nepedbopoM BapuaHTOBY
Tema 13.2 Coneprxanue yueOHOro MaTepuasa
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CoOpitue, BEPOSITHOCTD
coObiTus.  ClokeHue u
YMHOKEHHUE BEPOATHOCTEN

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

CamocrosiTeibHasi padora Nel3l

VYuebonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTuyeckoro ananusa. 10-11 k.,
1n65,67,68 ,,No 1119-1122.

IIpakTuyeckoe 3ansitue Ne 49 TeopeMbl 0 BEpOATHOCTH CyMMBI COObITHIA. Teopemsl 0
BEPOSITHOCTH MTPOU3BEICHUS COOBITHIA.

CamocrosiTeibHas padora Nel32

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

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

CamocrosiTeibHast pabora Ne 133

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

Tema 13.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKaHUe (COomep:KaHHe TPHKJIATHOIO
BepositHOCT B | MOIYJISA)
npogeccnoHaIbHbBIX IIpakTnueckoe 3ansitme Ne 50 OTHOCHTENbHAas YacToTa COOBITHS, CBOMCTBO ee
3aadax yctoiunBocT. CTaTHCTUYECKOE ompesesieHne BeposTHOCTU. OlleHKa BEpPOATHOCTH
cOOBITHS
CamocrosiTeibHasi padora Ne 134
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 k.,
1n65,67,68, No 1140
Tema 13.4 Coneprxanne yd4eOHOTO MaTepurana
HuckpeTrHas ciy4aiinas | Bugsl cinydaiiHeIx BenmuuuH. OnpeneneHne TUCKPETHOH CITydaiiHOW BETUYMHBI. 3aKOH
BEJIMYNHA, 3aKOH €€ | pacnpeeneHus AUCKPETHOM ciaydaiiHOi BeTMUrHbI. (KOMOMHUPOBAHHOE 3aHSATHE)
pacnpeneneHus CamocrosiTeibHast pabora Ne 135

YueOnuk Anumos III.A. Anrebpa u Hauana MatemaTHueckoro aHanuza. 10-11 ki.,
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n71,72,,Ne 1212

IIpakTuyeckoe 3ansitue Ne 51 YucioBble XapaKTEepUCTUKHU TUCKPETHOM CllydyalHOU
BEJIMYUHBI

CamocrosiTesibHas padora Ne 136

VYuebuuk Anumos HI.A. AnreGpa u Hayana maremarudeckoro ananusza. 10-11 k.,
m.73,Ne 1214,

Tema 13.5
3agaun  MaTeMaTH4EeCKOi

Copep:xanue yueOHOro MaTepuana

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

CTAaTUCTUKU CraTtucrudeckue XapaKTCPUCTUKU pAa Ha6JIIOILa€MBIX JAaHHBIX
CamocrosiTesibHas padora Ne 137
Pemenue 3agau no reme
Tema 13.6 IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/lep:KaHue (CoAep:KaHMe TPHUKJIATHOTO

CocraBnenne Tabiui u
JIarpaMM Ha MPaKTHKE

MOYJIs1)

IIpakTnyeckoe 3anatue Ne 53 [lepBuyHas 00paboOTKa CTATHCTUYECKUX TaHHBIX.
I'papuueckoe wx mpencraBieHue. HaxoxaeHwe  CpeqHHX — XapaKTEPUCTHK,
Ha0J110/1aeMBIX JTaHHBIX(KOMOMHUPOBAHHOE 3aHATHUE)

CamocTosiTeibHasi pabora Ne 138

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 k.,
Ne 1204,1206,

NumBuayaibHoe 3a1aHue:

COSIlaHI/IC MMpE3CHTANU 110 TCMC: ((HCpBPI‘IHaH 06pa60TKa CTaTUCTUYCCKHUX OJAaHHBIX.)

Tewma 13.7

Pemienne 3amay. DneMeHTHI
KOMOWHATOPUKH,
CTaTUCTUKM U TEOPUH
BEPOSATHOCTEM

Conepxkanue yq4eOHOro MaTepHaia

Kontpoabnasi padora Ne 13Dnementsl KomMOuHaTtopuku. CoOBITHE, BEPOSTHOCTD
coObITHs. Clo’KeHHE U YMHOXEHHUE BEPOSITHOCTEN

CamocrosiTeibHasi padora Ne 139

YyeOnuk Anumos III.A. Anrebpa u Hayana MmatemaTudeckoro ananuza. 10-11 k.,
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Ne 1207

Paznen 14. YpaBHeHusi u 28
HEPaBeHCTBA
Tema 14.1 Coneprxkanne yu4eOHOT0 MaTepurasia
PaBHOCWIIBHOCTB PaBHOCMIIBHOCTH ypaBHeHUN U HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI 2
YPaBHEHMH M HEPABEHCTB. | paBHOCHIBHBIX IEpPEeXoJiaX B ypaBHEHHSIX W HepaBeHCTBax. OOIIME METOABI PELICHHS
OO01re MeTobl peleHus YpaBHEHUI: METOJ pa3loXKEHHsT Ha MHOXHUTEIU, METOJ BBEACHHUS HOBOU
nepeMeHHONH(KOMOMHUPOBAHHOE 3aHATHE)
CamocrosiTeibHas padora Ne 140 1
VYueOnuk Anumos III.A. Anrebpa u Hauana MatemaTuueckoro asaiusa. 10-11 k., Ne
1340-1341.
IIpakTnueckoe 3ansaTue Ne 54 Pemienue ypaBHEHUH pa3TuYHBIMU 2
croco0aMu(KOMOMHUPOBAHHOE 3aHSATHE)
CamocrosiTeibHast pabora Neldl 1
YueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanusa. 10-11 ki.,
Ne 1391,1392
Ilepexon or paBeHcTBa (YHKUMH K PpaBEHCTBY apryMEHTOB MJii MOHOTOHHBIX 2
¢byHKIMH, QyHKIMOHAIBHO-TpapUUecKuil MeTo/1 (KOMOMHUPOBAHHOE 3aHATHUE)
CamocTosiTeibHasi pabota Ne 142 1
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 k.,
Ne 1393,1394.
Tema 14.2 Coneprxanue yueOHOro MaTepuaa
I'paduueckuit Mmetol | [IpakTuyeckoe 3ansaTue Ne 55 OOume MeToAbl pelIeHUS HEPABEHCTB: MEPEXOJ OT 2
peleHus YPaBHEHMM, | CpaBHEHUs 3HAUeHUI (YHKINN K CPAaBHEHUIO 3HAYCHUN apryMEHTOB JUIsl MOHOTOHHBIX
HEPABEHCTB (GyHKIUH, METO/I HHTEPBAJIOB
CamocrosiTeibHasi pa6ora Ne 143 1

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

I'paduueckuii MeTo1 pelieHus: ypaBHEHUH 1 HEPAaBEHCTB(KOMOMHUPOBAHHOE 3aHATHE)

CamocrosiTesibHas padora Ne 144

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

Tema 14.3
YpaBHEHHSI M HEPaBEHCTBA
C MOJyJieM

Copep:xanue yueOHOro MaTepuana

Omnpenenenne monyis. Packpeitue Moayist o onpeaenenuto. Ilpocreiimme ypaBHeHUS
1 HEPAaBEHCTBA C MOJYJIeM. (KOMOMHUPOBAHHOE 3aHSITHE)

CamocrositeibHas pabora Ne 145

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

IIpakTnueckoe 3anaTme Ne 56 IlpumeHeHue paBHOCWIIBHBIX IIE€PEXO/OB B
OINPEJICIICHHBIX TUIIAX YPABHEHUU Y HEPABEHCTB

CamocrosiTeibHasi pabora Neld6

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

Tema 14.4
VYpaBHEHHSI M HEpaBEHCTBA
C mapaMmeTpaMu

Coneprxkanne y4eOHOT0 MaTepuana

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

CamocrositeibHas padora Ne 147

Pemrenue 3agad mo reMme

[Tpocreiimune HepaBeHCTBA ¢ TapaMeTpoM (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrositeibHas pabora Ne 148

Pemrenue 3agad mo reMme

Tewma 14.5
CocraBrieHne W peEIICHHE

IIpogdeccnona/ibHO-OPHEHTHPOBAHHOE COAEpPKaHHE (coAepKaHMe NPHUKJIATHOIO
MO/1YJIfA)
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npo(ecCHOHANBHBIX  3a7a4

C IIOMOUIBIO YPABHEHHI Pemenne TeKCTOBBIX 3a71a4 Ha JBIKEHUE (KOMOWHUPOBAHHOE 3aHSITHE) 2
CamocrosiTesibHas padora Ne 149 1
Pemenue 3ana4 no teme
Perienue TeKCTOBBIX 33J]ad Ha CMECH M CIUIaBbI (KOMOMHUPOBAHHOE 3aHSTHE) 2
CamocrositeibHas paGora Ne 150 1
Pemenue 3ana4 no teme
Pemennie TekcTOBBIX 3371a4 Ha paboOTy(KOMOMHUPOBAHHOE 3aHSTHE) 2
CamocrositeibHas padora Ne 151 1
Pewenne 3amau o reme
IIpakTuyeckoe 3ansaTue Ne 57 PemieHne TEKCTOBBIX 3a7a4 MpodeCCHOHATBLHOTO 2
cojepxkaHusl (KOMOMHHUPOBAHHOE 3aHSATHC)
CamocrosiTeibHas padora Ne 152 1
Pewenne 3amad o reme
Tema 14.6 Coneprxanue yueOHOro MaTepuaa
Pewenne 3a1a4. | KourpoasHass padora Ne 14 OOmue MeToJbl pelieHHs YpaBHEHHUH W HEPAaBEHCTB 2
VYpaBHEHUS U HEpPAaBEHCTBA
CamocrosiTesibHas padora Ne 153 1
VYyeOnuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro aHanuza. 10-11 k., Ne
1433.
2 cemecTp 204
Bceero: 306

IIpome:xxyTounast arrecTanusi - 3k3ameH 1 u 2 cemectp
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3. YCJOBUSA PEAJIM3ALUUA TPOI'PAMMBI YYEBHOTI'O ITPEJIMETA
3.1 TpeGoBaHUsI K MUHUMAJbLHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecnedeHUI0

VYueOHbIl mpeMeT pean3yercs B yaeOHOM kabuHeTe «KaOuHeT MmaTeMaTHKN.
O06opyaoBaHue yueOHOTO KaOHWHETAa:
— MOCaJ0YHbIE MECTA MO KOJIMYECTBY OOYUaIOLIHXCS;
— pabouee MECTO IpenogaBaTers;
— METOJMYECKUE MAaTEPUAIIbI 110 TUCIUILIHHE.

Texnnueckue cpeacrBa oOydeHHsT pabodero Mecra IPENoAaBaTeNs: KOMIIBIOTEPHOE
o0opyaoBaHue, COOTBETCTBYIOIIEE COBPEMEHHBIM TPEOOBAHUSAM OE30MACHOCTH H
Ha/I&KHOCTH, MPEAYCMaTPUBAET BO3MOXKHOCTh MHOTO()YHKIMOHAIBHOTO — HCITOJIB30BAHUS
KaOMHEeTa, C IEeTbI0 W3YyYeHUsS AUCHUILUIMHBI, MYJIbTHUMEAMHHOE 000pyAoBaHHE (IIPOCKTOP H
IIPOEKIMOHHBIN 9KpaH), JIOKaJIbHAas CETh C BRIX0A0M B Internet.

IlepeyeHb JMUIEH3MOHHOTO M  CBOOOJAHO PACIPOCTPAHSIEMOr0 MPOTrPAMMHOIO
o0ecreyeHus:

IIpu u3yvyeHuM AUCHMILUIMHBI B (popMaTe JIEKTPOHHOIO 00y4eHHUS] € HCNOJIb30BaHHEM
AO0T

3.2. UndopmanmonHoe odecrieyeHne peaau3amun NporpamMmmbl

Jis peanu3anuu nporpammbl OuOInoTeYHbIH (PoHA 00pa30BaTENIbHONW OpraHU3alMM UMEET
NeYaTHbIC W/WIM JIEKTPOHHbIE 00pa3oBaTelibHble U MH()OPMALMOHHBIE PECYPChI, UCIOJIb3yEMbIE B
o0pa3oBaTebHOM IIpoIiecce.

IlepeyeHb peKkOMeHAYeMbIX Y4YeOHBIX W3JaHUMH, JAONOJHHUTEIbHOH JHTEPaTyphI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0/1M0TE4YHOT0 (OHAA:

3.2.1.0cHOBHBbIE HCTOYHHKH:
1. Amumor UIA., Komsrua FO.M., TkauéBa M.B. u ap. Maremaruka: anrebpa W Hauaia
MaTeMaTUYeCKOro aHaliuza, reoMeTpus. AnreOpa W Hadajga maremaTudeckoro anaimmsa 10-11
KJIacChl: y4ue0. Jutsi 00meo0pa3oBaT. opranu3aiuii: 0a30Bblid U yriryOJneHHbIH ypoBHH.- 10 —€ u3m. —
M.: AO "UznarensctBo "[Ipocsemnienue", 2022.-463 c.
2. Aranacan JI.C., byry3oB B.®., Kamomues C.b. u np. Maremaruka: anrebpa M Hauana
MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus (6a3oBbii M yriayOneHHbit ypoBHu) 10-11
KJ1acchl: yueb. i o01meo0pa3oBaT. opraHu3anuii: 6a30BeIi M yriayOseHHbIH ypoBHU.- 10 — n3a. —
M.: AO "UznarensctBo "[Ipocsemenue"”, 2022.- 287 c.

3.2.2.J]lon0/IHUTEIbHbIE HCTOYHUKMH:
3. Koznos B.B. Maremaruka: anredbpa u Hadajga MaTeMaTHYECKOrO aHajIu3a, T€OMETPHs: Y4eOHUK
g 10 kiacca . ba3oBeiif u yriy6nénnsiii yposau / B.B. Kosnos, A.A. Hukutun. - Mocksa :
Pycckoe  cmoBo, 2020. - 464 c¢. - ISBN  978-5-533-00359-9. -  URL:
https://ibooks.ru/bookshelf/374152/reading (nata oopamenus: 05.05.2023). - TeKCT: AIEKTPOHHBIN.
4. Koznos B.B. Matemaruka: anreOpa 1 Hauajga MaTeMaTHYeCKOro aHaJN3a, T€OMETpUs: yUeOHUK
s 11 xmacca . ba3zoBwiit u yrimyOnénnsiii yposau / B.B. Koznos, A.A. Hukutun. - Mocksa :
Pycckoe  cmoBo, 2020. - 464 c¢. - ISBN  978-5-533-00274-5. -  URL:
https://ibooks.ru/bookshelf/374166/reading (nara oopamenus: 05.05.2023). - TekcT: 2JIeKTPOHHBIH.

3.2.3.1lepuoanyeckue u31aHus:
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3.2.4.1lepeyernb Npo¢ecCHOHAIBLHBIX 0a3 JaAHHBIX M HH(POPMANMOHHBIX CIHPABOYHBIX
cucTeM:

1. 0Py OpPraHMW3alliid  JUCTAHIMOHHOTO OOYyYeHHs HCIOJIB3YIOTCS — DICKTPOHHBIE
wiatgopmer: Zoom, Moodle

2. Enunas xosmrekuus mudpoBbix oOpaszoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru / - TekcT: 3JIEKTPOHHBIH.

3. Wudopmarmonnas cucrema «EquHOe OKHO JOCTyIa K 00pa3oBaTeIbHBIM Pecypcamy. -
URL: http://window.edu.ru / - TekcT: 3J1eKTPOHHBIH.

4. Hayunas snekrponnas o6ubmuoreka (HOB). - URL: http://www.elibrary.ru / - Tekcr:
3JIEKTPOHHBIN.

5. OtkpeiThiii  KOJUIEK. Marematuka. - URL: https://mathematics.ru / - Teker:
3IIEKTPOHHBIM.

6. [ToBropum wmaremaruky. - URL: http://www.mathteachers.narod.ru / - Texkcrt:
3IIEKTPOHHBIM.

7. http://e.lanbook.com/DnekTponnas oubimoreynas cucrema Jlanp

8. https://www.book.ru/ DnekrponHas OMOIMOTEUHAs CHUCTEMA
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O IIPEJIMETA

KoHTponb # oOIEHKAa pe3yJbTaTOB OCBOCHHUS O0IIE00pa3oBaTeNbHOW  AMCHUIUIMHBI
PacKpbIBalOTCSA 4epe3 AWCHUILUTMHAPHBIC PE3YJIbTaThl, HANpaBJICHHbIE HAa (OPMHUpPOBAHUE OOIIMX
KOMIIETEHIIMH 10 pa3/ienaM U TeMaM COJIepKaHMsl y4eOHOTro MaTepuania.

[TpomexxyTouHas arrectanus B popMe dK3aMeHa.

PCUICHUA 3a1a4

15,16

P7, Temb1 7.1,7.2,7.3,74,7.5,
7.6, 7.7 I1-0/c, 7.8, 7.9, 7.10 I1-o/c,
7.11

Pa3znen/Tema THI OLIeHOYHBIX
Oo6masi/npodeccuoHaIbHAA MepOonpPUsITHSI
KOMIIETeHI[HS
OK 01. Beibupats criocoOsbr P 1, Tema 1.1, 1.2, 1.3 IT-0/c?, 1.4, TectupoBanue

YcrHbIit onpoc

npodeccHoHaTbHOM P2, Temn 2.1,2.2,2.3,2.4,2.5 Maremarudeckuii
TPUMEHUTETBHO P4, Temn1 4.1, 4.2, 4.3 I1-0/c, 4.4, WHauBuyaIbHas
K Pa3IMYHBIM KOHTEKCTaM 4.5,4.6 II-o/c, 4.7 CaMOCTOSATENbHAS
P 5, Temnr 5.1, 5.2,5.3,5.4,5.5,5.6 aGoTa
5.7 T-0/c, 5.8, 5.9, 5.10, 5.11 P
[IpencraBnenue
P 6, Temsl 6.1, 6.2 pe3yIbTaToOB

MPAaKTHYECKUX paboT
3aiuTa TBOPUYECKUX

pabor
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
3amura
P 9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 II- T —
o/c, 9.6 FHBHIY
IPOCKTOB

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

KonTponbnas pabora

Brinonnenue

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

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

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 II-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 02. Ucnons30BaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c? 1.4, TectupoBanue
COBpPEMEHHBIE CPE/ICTBA 15,16 VeTHBIH ompoc
HOMCKa, aHaINu3a U P2, Temn 2.1,2.2,2.3,2.4,2.5 MareMaTudeckuit
MHTEpHpeTaluu P 3, Temsr 3.1,3.2,3.3,3.4 JTUKTaHT
MH(GOPMAITHH, T P 4, Tems 4.1, 4.2, 4.3 TI-o/c, 4.4, VHauBHIyaTbHAS
MH(OPMAIMOHHBIC 4.5,4.61I-o/c, 4.7 CaMOCTOSTEIbHAS
TeXHOIOM MU LIS P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6 paGora
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BBITIOJIHCHUA 3aa4
npodeccnoHaTBEHOMI
ACATCIIbHOCTHU

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

P 6, Temn1 6.1, 6.2

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

7.6, 7.7 11-0/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

P 9, Temnt 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,

IIpencrasinenue
pe3ysbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
WH/IMBUYaJIbHBIX
IPOEKTOB
KonTposabnas padora

10.4 Beinonnenue
9K3aMEHAIIMOHHBIX

P11, Temsr 11.1,11.2,11.3, 11.4, S

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

P 12, Temsr 12.1,12.2,12.3, 12.4

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

13.5 I1-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 03. IlnanupoBats u P 1, Tema 1.1, 1.2, 1.3 TT-o0/c®, 1.4, TectupoBanue
peanu3oBbiBaTh cooctBennoe | 1.5, 1.6 YcTHBIN onpoc
podeCcCUOHATLHOE U P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTuueckuii
JMYHOCTHOE Pa3BUTHE, P3,Temsr 3.1,3.2,3.3,3.4 JUKTAHT
[PEINPUHIMATETBCKY IO P4, Tembi 4.1, 4.2, 4.3 TT-o/c, 4.4, WNHauBuyanbHas
JEATETbHOCTD B 4.5, 4.6 Il-o/c, 4.7 CaMOCTOSITENTbHAS
npodeccHonambHOM chepe, P 5, Temsr 5.1,5.2,5.3,54,5.5,5.6 paGora

5.7 -o0/c, 5.8, 5.9, 5.10, 5.11
MCIIOJIb30BaTh 3HAHUS 110 [IpencraBnenue
¢unancosoii rpamotHoct B | P 6, Temsr 6.1, 6.2 PE3yIBTATOB

PAa3JIMIHBIX ) KU3HCHHBIX

CUTyaluiax

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

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

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

P9, Temur 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 IT-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,

MPAKTHYECKUX paboT
3amura TBOPYECKUX
pabor

3ammura
WHIMBUIYTBHBIX
MIPOEKTOB
KonTpomabnas pabora
Brmmonmmenne
JK3aMEHAIMOHHBIX
3aJaHuM
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14.5 I1-o/c, 14.6

OK 04. O¢ddexruBHO
B3aNMMOCHCTBOBATH 1
paboTaTh B KOJUICKTHBE U
KOMaHJIe

P 1, Tema 1.1, 1.2, 1.3 I1-0/c% 1.4,
15,16

P2, Tems1 2.1,2.2,2.3,2.4,2.5

P 3, Temnr 3.1,3.2,3.3,3.4

P 4, Temsr 4.1,4.2, 4.3 I1-o/c, 4.4,
4.5, 4.6 I1-o/c, 4.7

PS5, Temnr 5.1,5.2,5.3,54,5.5,5.6
5.711-0/c, 5.8, 5.9, 5.10, 5.11

P 6, Temn1 6.1, 6.2

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

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

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

P 9, 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 II-o/c,
10.4

TectupoBanue
VYeTHBII onpoc
Maremaruueckuit
JUKTaHT
NunuBuayanbHas
CaMOCTOSITeNIbHAs
paborta
IIpencraBinenue
pe3ysbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUECKUX
pabor

3amura
UH/IMBUYaJIbHBIX
IIPOEKTOB
KonTposabnas padora

Brinonnenue

P11, Temsr 11.1,11.2,11.3,11.4, 9K3aMEHALIMOHHBIX

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

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

11.14, 11.15, 11.16, 11.17

P 12, Temsr 12.1,12.2,12.3,12.4

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

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6
OK 05. Ocy1iecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TT-o/c’, 1.4, TectupoBanue
YCTHYIO U TUCHMEHHYO 1516 VCeTHBIH ompoc
KOMMYHHKALHIO Ha P2, Temn1 2.1,2.2,2.3,2.4,2.5 MareMaTHaecKuii
rOCYJJapCTBEHHOM SI3bIKE P3,Temsr 3.1,3.2,3.3,3.4 JIUKTAHT
Poccwuiickoit denepanuu ¢ P4, Tembi 4.1, 4.2, 4.3 TT-o/c, 4.4, WNHauBuyanbHas
y4eTOM 0CcOOeHHOCTEH Alii' ’ 4;6 H'OS/ Cl’ 45'72 5354 55 5.6 CaMOCTOSTEIbHAS

emol 5.1,5.2,5.3,54,55, 5.

COIMAIBHOTO U KYJIbTYPHOTO 5.7’1_[_0 /c. 5. 8,,5. 91’5. 10,, 5 l,l ’ paborta
KOHTEKCTA [IpencraBnenue

P 6, Tems! 6.1, 6.2 pe3yIbTaToB

P7, Temsr 7.1,7.2,7.3,7.4,7.5,

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

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

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 II-
o/c, 9.6

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

NPaKTUYECKUX paboT
3amura TBOPUECKUX
pabot

3amura
WH/IUBUYATbHBIX
IIPOCKTOB
KoHnTtponbHas pabota
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104 Brinonnenue

P11, Temsr 11.1,11.2,11.3, 11.4, | 2XMCHAIMOHIbX

11.5,11.6, 11.7 M-0/c,11.8,11.9, SalaHiH

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

11.14,11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

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

13.5 I1-o0/c, 13.6

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

14.5 I1-o/c, 14.6
OK 06. IIposiBnATH P 1, Tema 1.1, 1.2, 1.3 IT-0/c?, 1.4, TecTupoBanue
IPaXKIAHCKO- 15,16 VeTHbli onpoc
NaTPUOTHYECKYIO HO3UIIMIO, P2, Temn 2.1,2.2,2.3,2.4,2.5 MareMaTHYeCKuit
JIEMOHCTPUPOBATH P 3, Temnr 3.1,3.2,3.3,34 JUKTaHT
OCO3HAaHHOE MOBEJICHHUE HA P4, Tembi 4.1, 4.2, 4.3 [T-o/c, 4.4, WuauBsuayanbHas
OCHOBE TPAUIIHOHHBIX 4.5,4.61I-o/c, 4.7 CaMOCTOsTEIbHASL
OBIEUEIOBETECKIX P 5, Temsr 5.1,5.2,5.3,54,5.5,5.6 paGora

. 5.7 II-0/c, 5.8, 5.9, 5.10, 5.11

LEHHOCTEM, B TOM YHUCIIE C [IpencraBnenue
Y4E€TOM I'apMOHU3aLUN P 6, Tems1 6.1, 6.2 pE3yJIbTAaTOB

MEXHALMOHAIbHBIX U
MEXKPEIIUTUO3HBIX
OTHOILIEHUH, TPUMEHATD
CTaHJapThI
AHTUKOPPYIIIHOHHOTO
ITOBEJICHUS

P7, Temb1 7.1,7.2,7.3,74,7.5,

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

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

P9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5 TI-
0/c, 9.6

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

HPaKTHYECKUX PadoT
3amuTa TBOPYECKUX
pabor

3amura

VHTUBH/Ty aTbHBIX
IIPOEKTOB
KonTponbnas pabora

Brimonnenue

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

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

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

11.14, 11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5TI-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 07. CopneiicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 II-0/c®, 1.4, TectupoBanue
COXPAHEHHUIO OKPYKAOIIeH 15,16 VeTHBIH ompoc
cpensl, pecypcocbepexennuto, | P2, Temsr 2.1,2.2,2.3,2.4,2.5 Maremaruueckuii
MIPUMEHSTH 3HaHUSI 00 P 3, Tempr 3.1,3.2,3.3,3.4 JTUKTAHT
W3MEHEHHHU KIIMMaTa, P4, Tembr 4.1,4.2, 4.3 1-o/c, 4.4, WuauBuayaabHast
NPHHIUIBI OEPEKITUBOTO 4.5,4.6 IT-o/c, 4.7 CaMOCTOATENbHAS
[IPOM3BOICTRA, SDHEKTHEHO P 5, Temnt 5.1, 5.2,5.3,5.4,5.5,5.6 paGora
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JeICTBOBATH B 5.71I-0/c,5.8,5.9,5.10, 5.11 [IpencraBnenue

YPE3BBIYANHBIX CUTYALUAX P 6, Tems1 6.1, 6.2 pe3yiibTaToB
P7, Tems: 7.1,7.2,7.3,7.4,7.5, MPaKTHYECKHX paboT
7.6,7.7T-0/c, 7.8, 7.9, 7.10 TI-o/c, | 3AlHTa TBOPYECKHX
7.11 pabor
P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5 3amura
P 9, Tems! 9.1, 9.2, 9.3, 9.4, 9.5 TI- | MHIUBHUIYaTBHBIX
o/c, 9.6 MIPOEKTOB
P 10, Temer 10.1, 10.2, 10.3 TI-o/c, | KOHTPOJIbHas padoTa
10.4 Beinonnenue
OK3aMCHAIINOHHBIX
P11, Temsr 11.1,11.2,11.3,11.4, Saamii
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
[1K 2.3 KonTponuposars u P1,Tema 1.6 [IpencraBinenue
OIICHMBAaTh KAa4e€CTBO P4, Temsr 4.6 pe3yJIbTaToB
BBITIOJTHSIEMBIX PaboT. P 5, Tembr 5.7 NMPaKTHYECKNX paboT
P 7, Temsr 7. 10 nnusnyanbHas
CaMOCTOSTEIIbHAS
P 8, Temsr 8.4
paborta
P9, Temsr 9.5
TectupoBanue
P 10, Temsr 10.3 KonTtponpsHas padora

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

5 HEPEYUEHB UCITOJIB3YEMbBIX METOJ0OB OBYUEHU A

5.1 ITaccuBHBIE: OMPOC, PENPOIYKTUBHBIE YIIPAXKHEHUSI 110 3aKPEIUICHUIO U 0TpaboTKe
M3y4EHHOI'0 Marepuana
5.2 AKTUBHBIEC U HHTEPAKTUBHBIE: IBPUCTUUYECKHE OeCebl, TUCKYCCUH, TPOEKTHBIA METO,

MIPE3CHTAIIHH.



