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1 HACHIOPT PABOYEM TPOI'PAMMBbI YYEBHOM JUCIUIIINHBI
OV].07 MaremaTuka

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMMbl
Pabouast mporpamma y4eOHOM JUCIUILUIMHBI SBJISETCS YACThIO MPOTPAMMBI CPEIHETO
(momHOTO) OOmIEero obpaszoBanuss mo cnemuanbHocTH CIIO  25.02.08 DxcruryaTtamus
OECIMIIOTHBIX aBHALIMOHHBIX CUCTEM, YTB. MPUKa3oM MuHHCTEpCTBa 00pazoBaHus U Hayku PO
ot 09.01.2023 r. Ne2

[lpu peanmzammm pabodyeid MporpaMMbl  MOTYT — HCHOJB30BAThCA  Pa3lIUYHBIC

oOpa3oBaTeNbHBIC TEXHOJIOTUH, B TOM YHCIE JTUCTAaHIMOHHBIE OOpa30BaTEIbHbIC

TEXHOJIOTUH, AIEKTPOHHOE 00YUYCHUE

1.2 Mecto yueoHoii nucunnanibl B ctpykrype OITOII-IIIICC3:

B yue6nsix mianax OITOII-IITICC3 yuebnsiii npeamer OY1.07I1 MatemaTika BXOIUT
B COCTaB OOIIMX Y4E€OHBIX MPEAMETOB, POPMUPYEMBIX U3 00s3aTENbHBIX MPEIMETHBIX obOmacTeit
®I'OC cpennero obmiero oOpasoBanusi, a8 cneruanbHocte CIIO. C yuérom npoduis
OCBaMBaeMOH CIICIUAIBHOCTH JIaHHBIA Y4eOHBIN MpeIMET pean3yercs Ha 1 Kypce.

1.3 Iliianupyembie pe3yJIbTAThI OCBOCHHUS Y4eOHOM IMCUMILIUNHbI:

1.3.1 Iens:
Hemn wum 3agaum: OCHOBHOW LENbI0 HM3YYEHHUS Kypca SBISETCS pPa3BUTUE MBILUICHUS,
HUCIIOJIB30BaHUA B HOBCCIIHGBHOfI JKH3HM M oOeclieyeHHs BO3MOXKHOCTH yCII€UIHOT O
MMPOAOJIZKCHU A O6pa3OBaHI/I$[ 110 CIICNUAJIbHOCTAM, CBA3aHHBIMU HJIN HE CBsI3aHHBIMU C
MPUKJIAAHBIM HUCITOJIb30BAHUECM MATCMATHKH.

3agaun:

— OBJIaACHUC KIIKOUYCBBIMHU TIOHATUAMU U 3dKOHOMCPHOCTAMHU, Ha KOTOPBIX CTPOUTCAH
MaT€MaTUuKa, paClio3HaBaHUEC COOTBCTCTBYIOIIUX UM IPHU3HAKOB U B3aHMOCBH3eﬁ, CIIOCOOHOCTH
ACMOHCTPUPOBATH PA3JIMIHBIC ITOAXOAbI K MATEMATUYCCKUX 3a1a1

— YMCHHC pCHIATb IMPAKTUYCCKHUEC N OCHOBHBIC TCOPCTUYCCKUC 3aJadd, XapaKTCPHLIC IJId
HUCIIOJB30BaHUA MaTCMAaTUYCCKUX MCTOI OB,

— HaJIM4Yuc Hpe)lCTaBJ'IeHI/Iﬁ 0 MaTeMaTHKE KaK IEJIOCTHOH TCOpHH, 00 OCHOBHBIX CBS3IX C
pa3iInIHbIMU y‘IC6HBIMI/I JUCHUITIIMHAMM.

1.3.2 B pe3ynbraTe 0OCBOEHHS Y4eOHOTO MpeaMeTa 00ydaromuics J0IKeH

yMeThb:
V.1 BbIMONHATH apudMeTHyYecKue ACUCTBHUS HAJ YMCIAMH, COYETash yCTHbIE U MUChMEHHBIC
MPUEMBI; CPAaBHMBATh 3HAYCHUS YHUCIIOBBIX BBIPAKEHUH; BBIUMCIATH 3HAUYCHUS SJIEMEHTAPHBIX

byHKIINI;

V.2 HaxoauTh MPUOJIMIKEHHBIE 3HAYEHUS BEIMYMH W TOTPENTHOCTH BBIUMCICHUHN (aOCOTIOTHYIO
U OTHOCUTENBHYIO); CPAaBHHUBATh UYHCJIOBBIE BBIPAKEHUS; BBINOJHATH C 33laHHOW TOYHOCTBHIO
apudMeTUIECKHEe IEHCTBHS;



V.3 HaxoguTh MOAYNb U apryMEHT KOMIUJIEKCHOTO 4YHCla; M300pakaTh KOMIUIEKCHOE YHUCIO
TeOMETPUYECKHU; MEPEXOJUTh OT OJHOM (OPMBI KOMIUIEKCHOTO YHMCIIa K APYroi; BBIIOIHSATH
JIEHCTBUSI HAJl YUCIIAMH, COUYETasl yCTHBIE U TUCbMEHHbBIE TPUEMBI;

V.4 HaxoauThb 3HAYCHHUS KOPHS HA OCHOBE ONpEACNCHUs, UCIOJIb3Ysd HpU HEOOXOIMMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA; IOJb30BATHCS MPUOIMKEHHONW OLEHKONH MpH MPaKTUYECKUX
pacueTrax; BBIMOJHATH IPEOOpa3OBaHUsl BBIPAXKEHHUM, MpUMEHssT (OpPMYJbl, CBS3aHHBIE CO
CBOMCTBaMH KOPHEH;

V.5 HaXOIuTh 3HAYCHUE CTENCHU  Ha OCHOBE OMPEEICHUS, UCIIOIb3Ys MPU HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA; II0JH30BAThCS TNPUOIMKCHHOW OIICHKONW NpH MPaKTUYECKHX
pacyerax; BBINMOJHATH MPeoOpa3OBaHMs BBIPAKCHUM, NMPUMEHSS (GOPMYIbI, CBS3aHHBIE CO
CBOMCTBaMM CTEIICHEH;

V.6 ompenenaTts OCHOBHBIE CBOMCTBA YHCIOBBIX (DYHKIIHIA, WILTIOCTPUPOBATH WX Ha TpaduKax;
CTPOUTH TpapUKH U3yUCHHBIX (PYHKINH, HIUTFOCTPHPOBATH N0 TpadUKy CBOMCTBA AJIEMEHTAPHBIX
GbyHKUUH; onpenensaTh cBoiicTBa GyHKUIMU MO GopMylie U 10 rpaduKy; UCIOIb30BaTh MOHATHE
(GYHKIMM JUJIs1 ONIMCAHUS U aHaIM3a 3aBUCUMOCTEN BEIMYUNH;

VY.7 crpouth TpaduK CTENEHHOH (QYHKUIWHU, ONPEACISATh CBOWCTBa (YHKIMHM TO Tpaduky,
npeoOpa3oBbIBaTh rpaduky, 3agaBaTh OOpaTHYIO (YHKIHIO AHATUTUYECKH W TpadUuecKy,
pelaTh uppaloHalIbHbIe YPABHEHUS M HEPABEHCTBA PA3INYHBIMU CIIOCOOaMU;

V.8 cTpouth rpaduk mokazaTelbHON (YHKIIMH, ONPEAENsATh CBOMCTBA (DYHKIUU MO Trpaduky,
npeoOpazoBbIBaTh TpaduKH, peliaTh MOKa3aTelbHble YPAaBHEHUS U HEPABEHCTBA PA3IUYHBIMU
crocobamu, peraTh CUCTEMbI TOKa3aTeIbHBIX YPaBHEHUI U HEPABEHCTB;

V.9 BbluuCHATh JOorapu(MUYECKHE BBIPAKEHUS, NPUMEHATh CBOWCTBa JIorapuMoB K
npeoOpa3oBaHUIO BBIPAXKEHUH, CTPOUTH TpaduK JorapupMuueckod (QYHKLIUHU, ONPENEIITh
cBoiicTBa Jorapupmuueckol (yHKIMM TO Tpaduky, NpeoOpa3oBbIBaTh TIpadUKH, peliaTh
JorapupMHUECKUe YpaBHEHHS U HEPABEHCTBA PA3IMYHBIMU CIIOCOOAMH;

V.10  BbUMCHATH  3HAUYEHUS  TPUTOHOMETPUUYECKUX  (QYHKIMH,  npeoOpa3oBbIBATh
TPUTOHOMETPUYECKHUE BBIPAXKEHUS, I0KA3bIBATh TPUTOHOMETPUYECKUE TOXKIECTBA;

V.11 pemaTb TPUrOHOMETPUYECKHE ypPaBHEHUS U HEPABEHCTBA, CUCTEMBI;

V.12 BbUMCHATH 3HAU€HHE (YHKIUU 1O 3aJlaHHOMY 3HAYEHMIO apryMEHTa IpU pa3iIHMyuHbIX
crnocobax 3ajaHus (YHKIMM;, CTPOUTH TpadUKU H3Y4YEHHbIX (DYHKUUN, WLIIOCTPUPOBATH IO
rpaduKy cBoOWcTBa (PYHKUMH; BBIIOIHATH MpeoOpazoBaHusl rpaMKOB; UCIOIB30BAThH MOHATHE
(GYHKIMM JJ1s1 ONIMCAHUS U aHaIN3a 3aBUCUMOCTEN BEIHUNH;

V¥.13 3agaBaTh YHUCIIOBBIE MOCIEAOBATENBHOCTH, BBIYMCIATH IPEIENBI IOCIEI0BATEIBHOCTEH,
HaXOJUThb CyMMYy O€CKOHEYHO YyOBbIBaIOLIEH TE€OMETPUYECKOM MpOrpeccuu; HaXOAUTh
MPOM3BOJIHBIE JIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh MPOU3BOAHYIO JJIsl U3YUEHUsI CBOMCTB (DYHKIUN U MOCTPOCHUS TPaHKOB, YMEThH
NPUMEHSTh TMPOU3BOJHYIO JJIsi TPOBEIEHUS MNPHOIMKEHHBIX BBIYMCICHUH, HAXOIUTh
NpuOIMKEHHOe 3HadeHHue (YHKIMM W e€ TpHpalieHne B TOYKE, HAXOJIUTh 3HAYCHUE
MPOU3BOJHON TO TpaduKy, OMpPEnemsiTh CBOMCTBA (PYHKIMHA TO Tpaduky e€ MpOW3BOIHOM.



pemaTth 3aJadu MPUKIAJTHOTO XapakTepa, B TOM YHCJE COLMAIbHO-PKOHOMHYECKHE U
duznyeckue, Ha HaXO0XKIEHUE CKOPOCTU U YCKOPEHMS,;

V.14 HaxoauTh NPOHU3BOJHBIC DJIEMEHTAPHBIX (DYHKUMN; HCIONB30BATh MPOU3BOAHYIO JUIS
U3YYEHUS CBOMCTB (DYHKUUH U MOCTPOCHUS TpaHUKOB; yMETh MPUMEHSITh MPOU3BOIAHYIO IS
MPOBEJCHUS NPUOIMKEHHBIX BBIUMCICHHUM, HAXOIUTh NPUOIMKEHHOE 3HaUeHUue QYHKIUU U e€
IpHUpalieHue B TOYKE, HAXOAUTh 3HAUYEHUE MPOM3BOAHON MO rpaduKy, OMpEneNsaTh CBOWCTBA
¢ynkuuu no rpaduky e€ mpou3BOJHOH, peIIaTh 3aJaul MPUKIAAHOTO XapaKTepa, B TOM YHCIe
COLIMATIbHO-9KOHOMMYECKHE U (PU3NYECKHE, Ha HaXOXKICHHE CKOPOCTH U YCKOPEHUS;

V.15 HaxoauTh HEOMPEACIICHHBI HWHTErpaj, BBIYUCIATH ONPEACIEHHBIA HHTErpaj, peliaTh
3a/1a4¥ ¢ IPUMEHEHHEM WHTETpayia B (PU3UKE U TE€OMETPHH;

V.16 onuceiBaTh B3aUMHOE pACIIOJIOKEHHWE TMPSAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXKJICHHsI 00 3TOM pacloyioKeHUH;

V. 17 BBINIOIHITH ﬂeﬁCTBHH C BCKTOpaMH TI'COMCTPHYCCKHU, PpaCKIaAblBaATb BCKTOp IIO
HaIlpaBJICHUAM, HAXOJAUTH YIroJI MCXKY BEKTOpaMHu, NPOCKINUIO BEKTOPA Ha OCh;

V.18 pemares mnpocredive 3agaud B KOOPAUHATAX, BBIYMCIATH CKAJISPHOE IPOU3BEACHUE
BEKTOPOB, U300pakaTh BEKTOPHI B IPSIMOYTOJIbHOM cUCTEME KOOpAUHAT;

V.19 paciio3HaBaTb Ha 4YCPTCKAX W MOMACIAX IIPOCTPAHCTBCHHLIC (bOpMLI; COOTHOCHUTDB
TPECXMCPHBLIC 00BEKTEHI C UX OIIMCaHUAMMU, I/1306pa)KeHI/I$IMI/I;

M300paxaTh OCHOBHBIC MHOTOTPAHHUKH; BBITIOJIHATH YEPTEXKHU 10 YCIOBUSAM 33]1aY;
cmpoums npocmetiwiue cedenust Kyoa, npusmul, nUpamuobl,

pemaTth IUIAHUMETPUYECKHE W TPOCTEHIIHE CTePEOMETPHUSCKHE 3a/Ja4yd Ha HaXOXICHHE
T€OMETPUUYECKHUX BEJIMYUH (JJIMH, YTIJIOB, IJIOMIa/Iel, 00bEMOB);

HCIIOJIB30BAaTh MMPU PCIICHHUU CTCPCOMETPHUICCKUX 3aaal IMIIaHUMETPUICCKUC q)aKTBI U METO/JBI,

V.20 BBIYUCIATH M M300pa)kKaTh OCHOBHBIE AJIEMEHTHI TEJl BPAICHUS; CTPOUTH MPOCTEHIIME
CEUYEHHS TEJ BpalllCHHUS;

V.21 HaxoauTh MJOUIAJM NOBEPXHOCTEH NPU3MBI, MUPAMUAbI, LUIUHIPA, KOHyca M IIapa;
HaXOJUTh O0OBEMBI MPHU3MBI, MHPAMU/IBI, LIUIMH]PA, KOHYCA U 11apa;

V.23 BBIYMCIATH B MPOCTEHUIIMX CIydasX BEPOATHOCTH COOBITHH Ha OCHOBE MOJCYETa YUCIIA
MCXOJIOB BEPOATHOCTHBIN XapaKTep pa3iINuYHbIX MPOLECCOB OKPY)KAIOIIETO0 MHUpa, NPUMEHAITH
JUIS aHaJIM3a pealbHbIX YUCIOBBIX JaHHBIX, MPEICTABICHHBIX B BHJIE JUarpaMm, rpauKoB; s
aHayM3a UHQOpPMALMK CTATUCTUYECKOTO XapaKTepa;

V.24 pemarh panuoOHANbHBIE, IOKa3aTelbHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHUS, CBOJAILIMECS K JUHEHHBIM M KBaJpaTHBIM, a Tak)Ke aHAJOTUYHbIE HEPaBEHCTBA;
UCIOJIb30BaTh TpapUuUecKuil METOJ pelIeHHUs YpaBHEHHH M HEPaBEHCTB, CUCTEM HEPABEHCTB;
n300pakaTh Ha KOOPJMHATHOM TJIOCKOCTH PEIICHUs] YpaBHEHHM, HEPABEHCTB U CUCTEM C JIByMs
HEU3BECTHBIMM; COCTAaBJIATh U PEIIaTh YPaBHEHUS U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHbHIE
BEJIMUMHBI B TEKCTOBBIX (B TOM YHCJI€ MPUKIIAJAHBIX) 3aa4ax.

3HAThb:



3.1 3HaueHne MaTeMaTHYECKON HAYKH JUIsl pEIICHUs 3a/1a4, BOSHUKAIOIINX B TEOPUU U MPAKTHUKE,
HIMPOTY U B TO K€ BPEMSI OIPAaHMUEHHOCTh MMPUMEHEHUSI MAaTEMAaTUYECKUX METOJOB K aHAIHU3Y U
MCCJIEIOBAHUIO MPOIECCOB U SIBJICHUN B MPUPOJE U OOILIECTBE, UCTOPUIO PA3BUTUS MOHSITHUS
YHClia ONPEJICJICHUE LIEJIbIX, PAalUOHATIBHBIX YHCEN M JICHUCTBUTEIBHBIX YMCEN; CTaHIAPTHBIMA
BU/I 3aIIUCH YHUCIIA;

3.2 onpeneneHue aOCONIOTHONM W OTHOCHUTEIBHOW MOTPEHIHOCTH MPUOIMKEHUS; TPUEMBI
BBIUMCJICHUH ¢ TPUOIMKEHHBIMU JAHHBIMU;

3.3 ompezeneHne KOMIDIEKCHOTO YHCIIa; MOAYJb M apryMEHT KOMILJIEKCHOTO YHCIIa; Pa3IMyHbIe
(opMBI KOMITJIEKCHOTO YHCIIA;

3.4 onpeneneHyue KOpHS HATypaJIbHOM CTEIIEHU U €r0 CBOMCTBA;

3.5 ompeneneHue CTENEHU C PalMOHAIBHBIM M JACHCTBUTEIBHBIM IOKa3aTeIeM; CBOMCTBA
CTCIICHEH;

3.6 ompexeneHue YUCIOBOM (DYHKIUMHU, CIOCOOBI €€ 3a/JaHUs; OCHOBHBIC CBOWCTBA YHCIIOBBIX
byHKIMI; mpocTelie npeodpa3oBaHus rpaKoB;

3.7 cBoiicTBa u rpaduku cTeneHHONW (YHKIMH, ONpeieieHne 00paTHO (GyHKIUH, ONpeaesieHue
MPPaLMOHATIBHBIX YPAaBHEHHH, CIIOCOOBI PEeLLIEHUS! UpPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB;

3.8 cBoiicTBa W TpaduKH TOKA3aTeIbHON (YHKUIWHU, CIIOCOOBI PEIICHHS ITOKa3aTeIbHBIX
yYpaBHEHUI U HEPABEHCTB;

3.9 onpenencnHue morapuGMUIECKON GyHKIMH, CBONCTBA JIOTapHPMUICSCKON (yHKITUH;

3.10 cuHyc, KOCHHYC, TaHI€HC, KOTaHI€HC IPOM3BOJBHOIO YIJa; paJudaHHas Mepa YrIia;
BpallaTeJIbHOE IBM)KEHHE; OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA. DOPMYJIIbl IPUBEACHUS.
CuHyC, KOCMHYC ¥ TaHT€HC CyMMBI U Pa3HOCTH JBYX yrjioB. CHHYC U KOCHUHYC JIBOMHOIO yTJja.
@Dopmynvl nonogunnozo yena. Illpeobpazosanus cymmbl mMpUSOHOMemMpuyecKux @YHKyuil 6
npoussedeHue U npousseoeHus 6 cymmy. Buipaoicenue mpuconomempuueckux gynkyui uepes
manzenc nonoeuHHo2o0 apeymenma. Ilpeobpaszoeanusi TPOCTEUIINX TPUTOHOMETPHUECKUX
BBIPAKECHMUI;

3.11 onpedenenue apxcunyca, apkKOCUHyca, apKmMaHeeHca 4Yucad, CIOocoObl pelIeHus
TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB;

3.12 cBoiicTBa ¥ rpauKu TPUTOHOMETPUYECKUX (DYHKIUH, CBONMCTBAa M Tpa@HUKu OOpaTHBIX
TPUTOHOMETPUUYECKUX (YHKIUH;

3.13 ompeneneHre YKUCIOBOM MOCIEIOBATEIHLHOCTH, CIOCOOBI 3a/laHWsl M CBOWCTBA YUCIIOBOM
MIOCJIEIOBATEIEHOCTH, NOHAmMuUe O npedeie NOCIe008AMENbHOCMU, CYuecmeosanue npeoena
MOHOMOHHOU  OCPAHUYEHHOU NOCIe008AMeNbHOCMU, CYMMHPOBAaHUE MOCIIEIOBATEIHHOCTEH,
0EeCKOHEUHO yOBIBArOIasi FreOMETPUIECKasi IPOTPECCUs U e€ CyMMa, HOHsAmUe O HeNnpepbleHOCMU
@yHKYuU. IPUEMBI BBIYUCIICHUS TIPE/IEIIOB MOCIEA0BATENHHOCTEHN U MPeaeToB PYHKIINIA .

3.14 ompeneneHne NPOM3BOJHOW, €€ TeoMeTpUdyecKMid M (U3MYECKHil CMBICH, TpaBuWiIa U
bopmynbl qudepeHIpoBaHus, ONpeaeIeHre BTOPOil MPOU3BOIHON, IPU3HAKH BO3pPACTAHUS U
yObIBaHUST (DYHKIIMH, OTPENEIIEHUEe TOYEK SKCTPEMyMa, YCIIOBHS BBITYKJIOCTH BBEPX M BHH3
rpaduka GyHKIIMH, TOUKH Heperuda, cxemy MUcclieJOBaHUsI PYHKIMH 711 HOCTPOEHUsT QyHKIIHH,
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QITOPUTM HAXOXXJEHUS HAWMMEHBIIET0 W HaWOONBIIET0 3HAYeHUS (QYHKIUH,  ypaBHEHHUE
KacaTelIbHOH.

3.15 Ttabnuiy mepBooOpa3HBIX 3eMeHTapHbIX (yHkiui, Gopmyny Hprorona — JleiOnuiia,
oTpeieIeHne UHTEerpalla, CBOMCTBAa MHTETPaa;

3.16 OCHOBHBIC TOHSATHS U OIPENEICHUS CTEPEOMETPUH, MX H300paXKeHHs U OO0O3HAYCHHUS;
OIpe/eNICHUs] MAPAJUIENbHBIX IPSIMbIX, CKPEIIMBAIOIIUXCS NPSIMbIX NEPECEKAIOINXCS MPSIMBIX;
IPU3HAKU NapauIeIbHOCTU NPSAMBIX, NPHU3HAKU MEPHEHAUKYISIPHOCTH NPAMBIX, IPU3HAKU
[apajyIeIbHOCTH  MJIOCKOCTEH, IPU3HAKM TMEPHEHIUKYIIPHOCTH IUIOCKOCTEH, NpU3HAK
NEPHIEHANKYJIAPHOCTH MPSAMON M IUIOCKOCTH; ONpE/ETeHNe EePIEeHANKYIsIpa , HAKIOHHON U eé
IIPOEKIIMY U X CBOICTBA; IOHATUE OPTOrOHAIBHOIO O MApPAJIENbHOIO IPOEKTHPOBAHMS;

3.17 nonsiTUEe BEKTOpa B MPOCTPAHCTBE, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, CIIOKEHHUE U
BBIYUTAHNE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO, ONpEeETICHHE KOMIIJITAHAPHBIX BEKTOPOB;

3.18 NpsaMOYyrojibHasds CHCTEMa KOOpAWHAT B IPOCTPAHCTBEC, OINPCACICHUEC CKAJIPHOIO
MMPOU3BCACHUA BCKTOPOB, YCJIIOBUC ICPICHAUKYISIPHOCTHU BEKTOPOB Q)OpMYHBI A pCIICHUA
3a/la4 B KOOpAWHATAX,

3.19 noHATHE MHOTOIpaHHUKA, ONPEEICHNE PU3MBI U €€ OCHOBHBIX JIEMEHTOB, MUPaMHJIbl U
€€ OCHOBHBIX JJIEMEHTOB, YCEUEHHOU MUPAMHU/IBI, ITPSAMOYTOJIBHOTO MTApaJUICIICIIAIICA;

3.20 moHsATHE TeJ BpalleHUs U UX MOBEPXHOCTEH; OlpeieIeHre IMINHAPA, KOHYCa, YCEUEHHOTO
KOHYCa, I1apa, cepbl, CBOMCTBA MEPEUUCICHHBIX QUTYD;

3.21 00BEéM M ero m3MepeHue; UHTerpanbHas (opmyina oobéma. DopMyibl Ui BBHIYUCIEHUS
MOBEPXHOCTEH TeOMEeTpUUYECKUX Tesl (KyOa, MpsSMOYTrOJbHOIO MapaijieNenurena, Mpu3Mbl,
NUpaMUJIbI, IWIMHApPA, KOHyca U cdepbl). DopMynbl JUisl  BBIYMCIEHUS O0BEMOB
reoMerpuueckux Tea (Kyba, MNpsAMOYTrOJbHOTO Napajulefienunena, MPU3MbI, THPAMUJBL,
IWIMHAPA, KOHYCa U 1apa);

3.22 OCHOBHBIE TMOHATHA KOMOMHATOPUKU. 3agadyd Ha TMOACYET YHUCIA pa3MelleHHH,
NEPeCcTaHOBOK, codeTaHuil. Pemenue 3amau Ha mnepebop BapuanToB. Popmyna OuHOMA
Herotona. ColicTBa OMHOMUHAIBHBIX KO3 uuneHToB. Tpeyronbsuuk [Tackans;

3.23 ompeneneHue COOBITUS, BEPOATHOCTH COOBITHS, TEOPEMbI CIIOKEHUS M YMHOXEHUs
BeposiTHOCTeH. [loHsTHe O He3zaBucMMOCcTH coObITui. [loHATHE nUCKpeTHOW ciyyailHON
BEIIMYUHBI, 3aKOH €€ pacnpeneineHus. UucioBble XapaKTEPUCTUKH IHUCKPETHOM CIy4allHOH
BennuuHbl. [IoHsATHE 0 3aKOHE OONBIINX YUCEIT;

[IpencraBnenne naHHBIX (TaOJMIBI, AMArpaMMbl U TpaduKH), TeHepalbHas COBOKYIHOCTH,
BbIOOpKa, cpeaHee apudmerndeckoe, MeauaHa. IloHaTme o 3agadax MareMaTHYeCKOU
CTaTHCTUKH;

3.24 PaBHOCWJIBHOCTh YpaBHEHHH, HEPABEHCTB, CUCTEM. PaluoHalbHbIC, HpPpPALHMOHAIBHBIC,
MOKa3aTelIbHbIE W TPUTOHOMETPUYECKHE YpaBHEHUS U CUCTeMbl. OCHOBHBIE TPUEMBI HX
pemieHuss (pa3loKeHHEe Ha MHOXUTEIH, BBEICHHE HOBBIX HEHM3BECTHBIX, IOJCTAaHOBKA,
rpaduueckuii MmeTon);



3.25PannonanbHble, UppallMOHANBHEIE, TOKA3aTEeIbHBIE U MpUSOHOMEmpUYecKue HepageHCcmaa.
OcHoBHBIE TIPUEMBI UX perieHus. Vcrnob30BaHne CBOMCTB U IpaduKoB (PYHKIUN IPH PEIICHUN
ypaBHEHHUU W HEpaBeHCTB. MeToJ HWHTEpBaioB. M300pakeHHe Ha KOOPAWHATHOW TIOCKOCTH
MHOKECTBA PEIICHUN YpaBHEHUN U HEPABEHCTB C JBYMS IEPEMEHHBIMHU.

3.26 PaBHOCWJIBHOCTh HEpaBEHCTB, cUcTeM. OCHOBHBIC IPUEMBbI UX PEIICHUS (Pa3oKEHHE Ha
MHOKUTEITU, BBEIEHHE HOBBIX HEM3BECTHBIX, MIO/ICTAHOBKA, Tpaduyeckuii MeTox);

3.26 PanmonanbHble, HppallMOHANIbHBIC, I0KA3aTEeIbHbIE U MPULOHOMEMPUiecKue HepageHcmaa.
OcHoBHbIE ITpUEeMbI UX pelieHus. Mcnonb30Banrue cBONCTB U rpadukoB GyHKUIUN MIPH PEeLICHUN
HepaBeHCTB. Merton uHTepBasioB. M300pakeHne Ha KOOpAWHATHOW IJIOCKOCTH MHOKECTBA
pELIEHUI HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

1.3.3 [Inanupyemple pe3ynbTaThl OCBOCHUS YICOHON AUCITUTLTHHBI:
Oco0oe 3HaueHue y4eOHbI npeamet umeeT npu popmupoBanuu u pa3sutun OK u I1K:

OK 01. Bribupats crioco0sl pemieHus 3a1ad npohecCHOHaIbHON NeSTEIbHOCTH MPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHalIW3a W HUHTEpPIpETaluu
uHpOpMaUKu U UHPOPMAMOHHBIE TEXHOJOTMH JJIS BBIIOJIHEHHUS 33134 IpoQecCHOHATHLHON
JeATEIbHOCTH

OK 03. IInanupoBaTh U pealn30BbIBaTH COOCTBEHHOE MNPO(ECCHOHANBFHOE U JHMYHOCTHOE
pa3BUTHE, MPEIIPUHIMATEIBCKYIO JEATEIBHOCTh B MPO(ECCHOHANBHOU cdepe, MCIOIb30BaTh
3HaHUA M0 (PUHAHCOBOM IPAaMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYAIUAX

OK 04. D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 05. OcymecTBiATh YCTHYIO U IMMCbMEHHYIO KOMMYHMKAIMIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTEN COIMAIBHOTO U KYJIbTYPHOIO KOHTEKCTa

OK 06. IIposBisTh TpakJaHCKO-MATPUOTUYECKYIO MO3MIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
NIOBEJICHHE HAa OCHOBE TPAJMIIMOHHBIX OOIIEUeNIOBEUYECKUX IIEHHOCTEH, B TOM YHUCIE C Y4eTOM
rapMOHHU3alMK MCEKHAIUMOHAJIBHBIX W MCKPCIMTUO3HBIX OTHOIHGHI/II\/'I, MNPUMCHATH CTaHOAPThI
AHTUKOPPYINLHUOHHOIO OBEIECHUS

OK 07. CopelicTBOBaTh COXPaHEHUIO OKpYXKAlOIIEH Cpenibl, pecypcocOepexeHUI0, PUMEHSTh
3HaHMST OO0 UW3MEHEHUW KJIuMaTa, NPUHIUIB OEpexIMBOrOo MPOU3BOJACTBA, A(P(HEKTUBHO
JIEIICTBOBATh B UPE3BBIUYANHBIX CUTYaLUSIX

[1K 2.1 Opranu3oBbIBaTh M OCYIIECTBIIATH MPEABAPUTEIHHYIO U MPEIMOJIETHYIO IOATOTOBKY
BEPTOJIETHOTO TUIMAa OECHMJIOTHBIX BO3IYLIHBIX CYJJOB BEPTOJETHOIO THIIA.



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oﬁume1

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

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTEHOMI

e TeIbHOCTH TIPUMEHHUTEILHO
K Pa3IMYHbIM KOHTEKCTaM

FOTOBHOCTh K TpYyHy, OCO3HAaHHUE IEHHOCTH

MacTepCcTBa, TPYIOII00UE;
aKTUBHOMU

T'OTOBHOCTbH K JACATCIBHOCTH
TEXHOJIOTHYECKOU U COHH&HLHOﬁ HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUOUHUPOBATD, IJIAHUPOBATb H
CAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIbHOCTD,

UHTEpeC pa3IMYHBIM chepam

K
podecCHOHATEHOM JIeATEIIEHOCTH,
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MMO03HABATEIbHBIMH JCHCTBUSIMH:

a) 0a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO (dbopmynHrpoBaTh )7l
aKTyalu3MpoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHAaBIUBATh CYIICCTBEHHBIH NPU3HAK WU
OCHOBAaHUA [JId CpaBHCHHA, KJ'IaCCI/I(bI/IKaIII/II/I H
0000IICHHS;

onpeaciATb 1OEIUu  ACATCIBHOCTH, 3a/aBaThb
MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHUSA

- BBIABJIAATH 3aKOHOMCPHOCTU W IIPOTHBOPCYHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTHUBBI B ACATCILHOCTL, OLICHUBATDH

COOTBCTCTBUEC  pPEC3YyJIbTATOB  LCJIAM, OLCHUBATH

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, AITOPUTMAaMU PELICHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH J1I0Ka3aTEIbHbIC
[PaCCYXIEHHUs B XOJI€ PELICHMSI 3a/1a4;

- YMETb OIIEPUPOBATH MOHATHSMHU: CTEIIEHb YUCIIA, JOorapupm
UKCJIa; YMEHUE BBINOJIHATH BBIYMCIICHUE 3HAYCHUN U
peoOpa30BaHus BEIPAKEHUN CO CTENEHSAMHU U Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
ppalMOHANIbHBIE, TOKA3aTeNIbHbIE, CTEIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUUIECKUE YPABHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHAMHU: (QYHKIINS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTETpaJl; yMETh HAXOIUTh IIPOU3BOAHBIE JIEMEHTAPHBIX

(b yHKIIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIE0BATh B
[IPOCTENIINX ClTydasix GyHKIIMH HA MOHOTOHHOCTh, HAXO/IUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHUs] PYHKIINIA; CTPOUTH
rpadyKu MHOTOUWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI0 aHaJIn3a; IPUMEHATH IPOU3BOIHYIO IpU
[pEIIEHNN 3a]1a4 Ha ABM)KEHUE; PelIaTh MPAKTUKO-
OPUEHTHUPOBAHHBIE 3a/1a4X HAa HAUOOJBIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

! YKa3blBalOTCA IMYHOCTHbIE 1 MmeTanpegmeTHble pesynbTaTtel U3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHoi ¢opme, bopmupyemble
06L1e0bpasoBaTeIbHOM ANCLUNANHON
2 OucumnnnHapHsble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C UX MOAHbIM NepeyHem Bo rOC COO (B nocnegHen pegakumm ot 12.08.2022




[PUCKU TIOCIIEACTBHIA e TEIILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEHICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEILCKON U]
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMU pPa3pelIcHUS]
po0em;

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

apryMEHTBI JULS]

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

AQHAJIN3UPOBATh IOJTYYEHHBIE B XOJ€ PpEIICHUS
3ajaud  pe3yJbTaThl, KPUTHYECKU OIICHUBATh UX

MMPOrHO3UPOBATL HN3MCHCHHC

IOCTOBCPHOCTD, B

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

YMCTb HUHTCTPpUPOBATL 3HAHHMA W3  Pa3HbIX

MpeIMETHBIX 00IacTei;

- BBIABHUT'AaTh HOBBIC nacu, npeajaraTtb
OPUT'MHAJIBHBIC MOAXOAbI U PCUHICHU A,
14 CIIOCOOHOCTH nux HCIIOJIb30BaHUA B|

[MO3HABATEILHON U COLMATIbHOM IMPAaKTUKC

- YMETh ONEPUPOBATH MOHATHAMU: PAllMOHANbHAS (PYHKIHS,
rokaszaTenabHast QyHKIHS, CTeTIeHHas (yHKIIHS,
imorapumuyueckas GyHKUIUsSA, TPHTOHOMETPHUYECKUE (DYHKITHH,
0OpaTHbIE PYHKLUHU; YMEHHE CTPOUTh TPaPUKH U3yUEHHBIX
(yHKLIMH, UCII0JIb30BaTh I'paMKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHUH 3a/1a4 U3 JPYTrUuX y4eOHbIX
[PEIMETOB U 3aJ1au U3 peaJIbHOM KU3HH; BhIpaXaTh GopMyIaMu
3aBHCUMOCTH MEX/1y BETUUNHAMH,

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha MMPOLEHTHI, TOJHM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh
TOBAPOB M yCIIYT, HAJIOTH, 33Jja4H U3 00JIaCTH YIPaBICHUS
ITMYHBIMU M CEMEHHBIMM (PUHAHCAMU); COCTABJIATH BBIPAXKEHUS,
YpaBHEHHUsI, HEPAaBEHCTBA U MX CHCTEMBI 10 YCIOBHUIO 331a4H,
MiCCIIeI0BaTh MOJyYeHHOE PelleHHE U OLEHUBATh
[PaB/0110I00HOCTh PE3yJIbTAaTOB;

- YMETb OIEPUPOBATH MOHATHIMHU: CpEAHEE apu(PMETHIECKOE,
MeraHa, HanboJIbIIiee ¥ HauMEHbIIIee 3HAUSHHSI, Pa3Max,
UCHepCcHs, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH MHPOPMALIUIO, TIPEICTABICHHYIO B
TabIuIax, Ha AMarpamMmax, rpaukax, OTpaskarollyro CBOHCTBa
[peasTbHBIX MPOLIECCOB U SBJICHUI; IPEACTABIATh HHPOPMALIUIO C
[TOMOIIIBIO TAaOJIHII U IUarpaMM; UCCIIE0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM I'papHUeCcKuX METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATUAMU: CIIyYailHBIM OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CITYYallHOTO COOBITHS; YMEHHE BEIYUCIISTH
BEPOSATHOCTH C UCIOJIb30BAaHUEM I'pa)MuE€CKUX METOIOB;
[IPUMEHATH (POPMYJIBI CIIOKEHUS M YMHOXKEHUS BEPOSITHOCTEH,
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KOMOUWHATOpHBIE (DAaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yailHBIMHU BETMUMHAMH;, YMEHUE TIPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEIN B IIPUPOHBIX U
OOILIECTBEHHBIX SBJICHHSAX;

- YMETh OIIEPUPOBATh NOHATHAMU: TOYKA, MPsMasi, INIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBII Yroj, CKPEIIMBaIOIIUeCs NpsMbIC,
apayIeIbHOCT M MEPIIEHAUKYIAPHOCTD MPSIMBIX U TNIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEX]Ty MIPSIMOH M TUIOCKOCTBIO, YTOJI
MEXKIy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 TIOCKOCTH,
[pacCTOSTHUE MEXKAY IPSMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSMHU;
[YMEHHE UCIIOJIb30BaTh NP PELICHUH 337a4 U3yUYeHHbIC (PaKThl U
TeopeMbl IIIAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY’KaloIIero MUpa;

- YMETb ONEPUPOBATH MOHATHIMU: MHOTOI'PAaHHUK, CEUEHUE
MHOTOTpaHHHKA, Ky0, TapaieNenuIe]], pu3Ma, TupamMuia,
(urypa v MOBepXHOCTh BPAIlleHHS, IIMIIMHAP, KOHYC, map, cdepa,
ceueHust PUTYpHI BpallleHus, ITIOCKOCTh, Kacaromasics chepsl,
[MIAHAPA, KOHYCA, TUIOMIAIh TIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYca, HWJIMHPA, IJI0maas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumne1a, MMPaMuIbl, IPU3MBL,
LWIMHAPA, KOHYCA, [I1apa; yMEHHe n300pakaTh MHOTOTPaHHUKU U
[MOBEPXHOCTHU BPALICHHUS, X CEYCHUS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABHIBLHBIE MHOTOTPAHHUKH;

- YMETh OTIEPUPOBATh MOHATHUSAMHU: IBIKCHNE B TPOCTPAHCTBE,
0J00HbIe (GPUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BATh OTHOLIICHHUE

11




[UI0IIaJIei MOBEPXHOCTEH M 00EMOB OJOOHBIX (DUTYp TIpU
[pELIEHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIMUNHBI (JUIMHA, YTroJ,
[U10111a1b, 00BbEM, IJIOLIA/(b IOBEPXHOCTH ), UCIIOJIb3YS U3yUECHHbIE
(OopMyJIbI U METOIbI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAUHATBI BEKTOPA,
CKaJISIpHOE MPOU3BECHHUE, YTOJl MEX/1y BEKTOpaMHu, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOPA HAa YUCIIO; HAXOAUTH C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETbh BBIOUPATh MOAXOJAIINN U3ydEHHBIH METO U1 PeLLICHUS
3aJauu, paclo3HaBaTh MaTeMaTuyeckue pakThl U
MaTeMaTHYECKUE MOJIEH B IPUPOHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IPUMEPHI
MaTEMAaTHYECKUX OTKPBITHI pPOCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh OIIEpUPOBATh MOHATUSAMU: ONpEEIeHUE, aKCHOMa,
Teopema, CIECTBHE, CBOMCTBO, IPU3HAK, T0KA3aTEIbCTBO,
[paBHOCHJIbHBIE ()OPMYITMPOBKH; YMEHUE (POPMYIHUPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTD
[IPUMEPBI U KOHTPIIPUMEPBI, HCII0JIB30BATH METO
MaTEMaTUYECKON MHAYKLUU; IPOBOAUTD JOKAa3aTEIbHbIE
[pacCyXI€HHUsI IPU PELIEHUHN 3314, OLIEHUBATh JIOTHYECKYIO
[IPaBHIIBHOCTh PacCyKICHHUIA;

- YMETh OIEpUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOXKECTBO,
OIepaluyi HaJl MHOXKECTBAMH; YMEHHUE UCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN aImapar JUls ONUCaHWsI PEaJIbHBIX ITPOLIECCOB U
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SIBJICHUH TIPU PEIICHUH 3a]1a4, B TOM YHCIIE€ U3 APYTUX yUeOHBIX
[pEAMETOB;

- YMETb ONEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
[TUKJI, Tpad Ha IJTIOCKOCTH; YMEHHE 33]1aBaTh U OIUCKHIBAThH Ipadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCIIOIB30BaTh IPadbl MPU PEIICHUH
3agad;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
MepeCcTaHOBKA, YMCIIO COUETAHUN, YUCIIO IEPECTAHOBOK; OMHOM
HproToHA; yMEHUE IPUMEHSATh KOMOMHATOPHBIE (DAKThI U
[pACCYKJICHUsI IJIs1 PEIICHMS 3a]1a4;

-yMETh ONEPUPOBATH MOHATHIMU: HATYPAIbHOE YUCIIO, LIETT0E
YICIIO0, OCTATOK [0 MOYJIIO, palliOHAILHOE YHUCIIO,
MPPALMOHATIBHOE YHUCII0, MHOYXKECTBA HATYPAIbHBIX, LIEJIbIX,
[palliOHAIBHBIX, IEMCTBUTEIBHBIX YHCEI; YMEHUE UCIIOIB30BATh
MPU3HAKU IETUMOCTH, HAMMEHbBIIINN OOIIHIA TENUTENb U
HauMEHbIIIee 00I1Iee KpaTHOe, AIrOPUTM EBKITHIA U perieHuN
3a/1ay; 3HAKOMCTBO C Pa3JIMYHBIMU MTO3UIIUOHHBIMHU CUCTEMaMHU
CUMCIICHUS;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATHUSMHU: CTETICHb C IIEJIBIM
[OKa3aTeleM, KOPEHb HaTypaJIbHOW CTENEHHU, CTENEHD C
[palliOHATBHBIM IOKAa3aTEeJIEM, CTETIEHb C IeUCTBUTEIbHBIM
(BeIecTBEHHBIM) TTOKa3aTeNeM, JJorapudM 4rciia, CHHYC,
KOCUHYC ¥ TaHT€HC NMPOU3BOJILHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMU: TOKJIECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHHI
1 HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHU, HEPABEHCTB U
CHCTEM, pallMOHAJIbHBIE, HpPaAIlMOHAIbHBIC, TTOKa3aTeIbHbIC,
CTETIEHHBIE, JIOTapu(PMHUIECKUE, TPUTOHOMETPUUECKHE
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YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE pPellaTh YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TaPaMETPOM;
[PUMEHSATh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJIsl pEILICHUS
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3 Pa3JIM4YHbIX 00JIacTel HAyKu U
[peabHOM JKU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduK QyHKIMH,
oOpaTHast pyHKIMS, KOMIO3HIUs GYHKINH, THHEHHAS QYHKIHS,
KBaJpaTHIHas QYHKIUS, CTENICHHAs! (YHKIHUS C IETBIM
MoKas3arejaeM, TPUTOHOMETpUIecKre PyHKIINHU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
iorapupmuyeckas yHKLUUU; YMEHUE CTPOUTH TpaduKu
(yHKIMH, BBITOJTHATH IPeoOpa3oBaHus TpaguKoB (HyHKIIMIA;
[YMEHHE MCII0JIb30BaTh rpauku GyHKIMN A1 U3yUEeHUs
[POIIECCOB U 3aBUCUMOCTEN MIPU PELICHNH 33/1a4 U3 JPYTuX
[YI€OHBIX TPEIMETOB M U3 PEATbHOM KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOIHO ONIEPUPOBATH MOHITHAMHU: YETHOCTh (DYHKITUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUHY,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMYM (YHKIIHUHU, HAnOOJIbIIee U
HaMEHblIIee 3HaYeHUs! PYHKIUU Ha IPOMEXKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

YMEHHUE UCIIONIb30BaTh CBOMCTBA U rpauku GyHKIMN A7
[pelIeHNs ypaBHEHHI, HEpaBEHCTB U 33/1a4 C TapaMeTpamH;
300pakaTh HA KOOPAMHATHOM TIOCKOCTH MHOYKECTBA PEIICHUHN
YpaBHEHH, HEPABEHCTB U MX CHCTEM;

- YMETb CBOOOJJHO ONIEPUPOBATH MOHATHIMHU:
[10CIIe10BATENbHOCTb, apu(hMETHUECKas IPOrpeccHs,
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reOMETPHYUECKas POrpeccusi, 0ECKOHEYHO YObIBAIOIIAs
reoOMEeTpHUECKas IPOTPECCHsi; YMEHHE 3aaBaTh
[10CTIeIOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
popmyur;

- YMETh ONIEPUPOBATh HOHATUAMHU: HETIPEPBIBHOCTD (DYHKITUH,
ACHMITOTHI rpaduka QyHKIUH, TIEpBast ¥ BTOpasi IPOU3BOHAS
(YHKIIMH, TeOMETPHYECKUN 1 (PU3NUECKUI CMBICI IPOU3BOTHOM,
nepBOOOpa3Hasi, ONpeACICHHbBIN HHTETPaJl; YMEHUE HAXOIUTh
ACHMITTOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATE TIPOU3BOTHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIINH,
HAXOJUTh YpaBHEHHE KacaTeIbHON K TpaguKy (yHKINU;
[YMEHHE UCIIOJIb30BaTh MPOU3BOIHYIO JUIS UCCIICIOBAHUS
(YyHKLIMH, UTsT HAX0KJICHHUs HAaWTy4IIero PEeLIeHus B
MPUKJIAJHBIX, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKUX U
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HAXOJUTH TUIOMIAU U 00BEMBI (PUTYP ¢ TOMOIIBIO MHTETPaIa;
[TPUBOANTH PUMEPHI MATEMAaTHIECKOTO MOJICITUPOBAHUS C
roMoIbio AuddepeHInarbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOYJIb U apTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3alrucu KOMIUIEKCHBIX YHCelT
(reoMeTpuvecKas, TPUTOHOMETpUYEcKas U alnredpandeckas);
YMETh MPOU3BOJUTH apU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; TIPUBOUTH IPUMEPHI UCIIOJIB30BaHUS
KOMIUTIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHIMH: CPEIHEES
apudMeTHIeCKoe, MeInaHa, HanOoIbIIee U HANMEHbIIIEE
BHAYEHHs, pa3Max, JUCIIEPCHs, CTAHIAPTHOE OTKJIIOHEHHE [T
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OIMCAaHUs YUCIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATD
CTATUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U DJIEKTPOHHBIX CPEACTB; rpaduuecKu
MCCIIEJIOBATh COBMECTHBIEC HAOIIOIEHUS C IOMOIIBIO JUarpaMmm
[pacCEeMBaHMS U JJUHEUHOUW perpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHI C UCTIOIB30BAHUEM
rpadUyecKuX METOAOB; MPUMEHSTH JUIsl pEIIeHUs 3a1a4 (popMyIIbl
CIIOKEHMSI U YMHOXKEHHS BEpOSITHOCTEHN, POPMYJITy ITOITHON
BeposATHOCTH, (hopMyity bepHyiun, koMmOnHATOpHBIC (DAKTHI U
(hOpMyJIBI; OLIEHUBATH BEPOSITHOCTH PEAIbHBIX COOBITHH; YMEHHE
OIIEpUPOBATh NOHATUAMU: CIIy4aiiHasi BEIMYMHA, PACIIPEIEICHHE
BEPOATHOCTEH, MAaTEMAaTUUYECKOE OKHIaHUE, TUCTIEPCUS U
CTaHJApTHOE OTKJIOHEHHE CIy4yailHON BeTUYMHBI, GYHKIIUU
[pacrpeesIeHUs U TUIOTHOCTH PaBHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMaJIBHOT'O PACIIPEAEIEHUI; YMEHUE UCIIONIb30BaTh CBOMCTBA
M3Y4YEHHBIX paclpeesieHui s peleHus 3a1a4; 3HaKOMCTBO ¢
MOHATHSIMU: 3aKOH OOJIBLINX YKHCEN, METO/bI BEIOOPOUHBIX
MICCIIEIOBaHUM; yMEHUE NPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHAMM: TOUKA, MIPsIMas,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN yToJl,
IByTrpaHHbIN Yrojl, TPEXTPAHHBIN YToJl, IepeceKaroImecs,
MapajyleJIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAIIIENBHOCTD U
MEePIEHIUKYISPHOCTD MPSMBIX U INIOCKOCTEN, YIOJl MEXIY
[PSIMBIMU, YTOJI MEXTY MPSAMOU U MJIIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4
M3y4eHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONEPUPOBAThH
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[MOHATUSMHI: MHOTOTPAHHUK, CEYCHUE MHOTOTPAaHHUKA,
[paBUIIBHBII MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
[MOBEPXHOCTh BpaLeHUs, IUIMHIIP, KOHYC, IIap, cdepa, pa3zBepTka
[MOBEPXHOCTH, CEYEHHS KOHYCa U LUJINH/IPA, apajljielIbHbIe OCH
WJIM OCHOBAHHUIO, CEYECHHUE 11apa, MII0CKOCTh, Kacarouasics cepsl,
[WIMHpPA, KOHYCa; YMEHHE CTPOUThH CEUeHNE MHOTOTPAHHUKA,
M300pakaTb MHOTOT'PaHHUKH, (PUTYPBI U TOBEPXHOCTU BpAIICHUS,
MX CEUEHHS], B TOM YHCIIE C TIOMOMIIBIO SJIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPUIECKHUX (HUTYD,
CaMOCTOSITENTEHO (hOPMYITHUPOBATH ONPEICICHUS H3y4aeMbIX
(uryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux Guryp, 000CHOBBIBAThH HIIM OMPOBEPTaTh UX;
YMEHHE MPOBOAMTD KJIaccu(UKALUIO GUTYp MO0 pa3IHUHbIM
[PU3HAKaM, BBIIIOJIHATH HEOOXOAUMBIE TOTIOJHUTENIbHBIE
[IOCTPOEHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: TUIOIAAb (PUTYPEI,
00beM (pUTYpBI, BETUYHHA YTJIa, PACCTOSIHUE OT TOYKH J0
[IOCKOCTH, PACCTOSIHHE MEXKIY MPSMBIMHU, PACCTOSHHE MEXITY
[IOCKOCTSIMU, IO c(hephl, MIIO0IaIb TTOBEPXHOCTH
MUpPaMUIbl, IPU3MBI, KOHYCa, HWIMHIPA, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenume1a, MTMPaMuIbl, TPU3MBI,
[MIMHAPA, KOHYCA, [I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: ABHKCHHE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
[IPOCTpaHCTBE, TOBOPOT, IpeoOpazoBaHue Mo00us, TOJ00HbIE
(bUrypbl; yMEHHE paclio3HaBaTh PaBHBIC U MOJ00HBIE (PUTYPHI, B
TOM YHCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE
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MICII0Ib30BAaTh FT€OMETPUUECKUE OTHOIICHUS, HAXOAUTh
FCOMETPUUYECKHUE BEIIMUMHBI (IJTMHA, YroJl, IUI0LAab, 00BEM) IpH
[PEIICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U U3 pearbHON
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHUSAMU: MPIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIUHATHI TOUYKH, KOOPAHMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPa Ha YUCIIO,
[pa3IoKEHUE BEKTOpa M0 0a3ucy, CKaIsIpHOE TPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHHUE, YTOJ MEXAY BEKTOPAMH; YMEHHE
MCII0JIb30BATh BEKTOPHBIN M KOOPJIMHATHBIN METOJ IJIsl PEIICHHS
FEOMETPUUYECKUX 3a/1a4 U 3a7a4 JIPYTUX y4eOHBIX IPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2X2 U 3X3, onpeeIuTelb
MaTpPHIbl, FEOMETPUUYECKHI CMBICI OTIPEECIUTEIS;

- YMETh MOJIEIMPOBATh PEabHbIE CUTYallUU Ha SI3bIKE
MaTEMaTUKH; COCTABIISATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJIEJIN C UCTIOIh30BAHUEM alllapara ainreopsl,
MHTEPIIPETUPOBATH MOTYyUYEHHBIN Pe3yJabTaT; CTPOUTH
MaTeMaTUYeCKHE MOJIETH C TIOMOIIBI0 T€OMETPUUECKUX TTOHATUN
11 BEIMYUH, PEIIaTh CBA3aHHBIE C HUMH MPAKTUYECKUE 3a/1a4H;
COCTABJISITh BEPOSATHOCTHYIO MOJIEINIb U UHTEPIIPETUPOBATH
[MOJTYYEHHBIN pe3ysIbTaT; pellaTh NPUKIIAIHbIE 3a0a4n
CpelcTBaMU MaTEMATUYECKOIO aHaJIN3a, B TOM YHCIIE€ COI[UAIbHO-
PKOHOMHYECKOTO M (PM3UIECKOTO XapaKTepa;

- YMEHHE BBIOMPATh TOIXOSIINNA METO/ ISl PEIICHUS 3aa4H;
MOHWMAaHNUE 3HAYMMOCTA MaTEMaTUKHU B U3YUCHUU TIPUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SBJIEHUH; yMEHUE PAacllO3HABAThH
[pOSIBIIEHUE 3aKOHOB MaTeMaTHKH B UCKYCCTBE, YMEHHE
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[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITHUA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU

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

B oGnactu INEHHOCTH HAYYHOTI'O ITIO3HAHM:

CHOCO6CTBYIOH_ICFO OCO3HAaHHMIO CBOCTrO MECTa B
TOJIMKYJIIBTYPHOM MHPC;

KYJIbTYPBI KaK CpCACTBa B3aHMOHeﬁCTBHﬂ MCIKOY]
VIFOAbMHA Y ITIO3HAHUA MHPaA,
- OCO3HaHHC II€HHOCTH HayIIHOfI JACATCIIbHOCTH,

[03HABATEIbHBIMU JICHCTBUSMHU:

B) paboTa ¢ uHpOpMaLueil:

- BJaJeTh HABBIKAMU TOJY4YeHUs HH(OpMaIu U3
MCTOYHUKOB  pPa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISITh TIOWCK, aHAIM3, CHCTEMATHU3ALUI0 U
MHTEPIPETAINI0 HHPOPMAIIMKN PA3TUYHBIX BHIOB H
(dhopm mpecTaBIeHNUS,

- CO3/1aBaTh TEKCThl B pa3lIWYHBIX (opmaTax ¢
y4eTOM Ha3HaueHWss MHQOpManMM U  LEJIEBOH

ayJIUTOpUH,  BbIOMpas

MPCACTABJICHUSA U BU3YyallU3alluu,

ONTUMANIBHYI0  (OPMYHMCIIOIB30BATH

- yYMETb OIEpUPOBATh MOHATUSAMU: palUOHANbHAS (QYHKIIHS,

-c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,IIOKA3ATEIbHAS byHKIHA, CTeTeHHas byHKuus,
COOTBETCTBYIOILIETO COBPEMEHHOMY ypoBHIoftorapumMuieckass (yHKIHS, TPUTOHOMETpUYECKue (QYHKIUH,
pa3BUTHs HAyKd ¥ OOIIECTBEHHOH NPAKTUKW,00paTHble (YHKIMHM, YMEHHE CTPOUTh TIpaduKu H3Y4ECHHBIX
OCHOBAaHHOTO Ha Janore KYJIBTYP,|pYHKIIUI, UCIONB30BaTh TpadUKU MPH H3YYCHHU IPOLIECCOB H

3aBUCHMOCTEH, TpU pElIeHuH 3aJa4y M3 APYyrux y4eOHBIX

[MPpCAMCTOB M 3aj/ia4 U3 peaanofI JKU3HU,; BbIpAXaTb (I)OpMy.]IaMI/I

- COBCPHICHCTBOBAHHUC SI3LIKOBOM M YUTATEIbCKOMB3aBUCUMOCTH MCKAY BCINYHNHAMU,

- YMETh OIEpPUPOBATh MOHATUSMHU: TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpPaBHEHMM
1 HEpaBEHCTB,

PaBHOCHJIIBHOCTb yYpaBHEHUH, HEPABEHCTB U

TOTOBHOCTbH OCYHICCTBJIATDH IMMPOCKTHYIO H|ICUCTCM, pPaAlUOHAJIBHBIC, HWPpPALUMOHAIBHBIC, IIOKA3aTCJILHBIC,
MCCICO0BATCIIbCKYIO JCATCIbHOCTE MHANBUAYAJIBbHOCTCIICHHBIC, JIOFapI/I(i)MI/I‘IGCKI/IC, TPUTOHOMETPUUCCKHE
1 B I'PYIIIIC. YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCTh PCUIATh YPaBHCHUA,
OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU y‘le6HBIMI/IHepaBeHCTBa U CHUCTEMbI C IIOMOIIBIO PAa3JIMYHBIX IIPUCMOB;

[peIIaTh ypAaBHEHMS, HEPABEHCTBA U CHUCTEMBI C IAPAMETPOM;
[PUMEHSATH YPABHEHHUS, HEPABEHCTBA, UX CHUCTEMBI JJISl PELICHUS
MaTEeMaTHYeCKHX 3a/1ad ¥ 33]a4 U3 Pa3InuHbIX 00JacTeil HAyKH U]
[PE€ATbHOM KU3HU,

YMETh
[apajuIeJIbHbI  [IEPEHOC,

CBOOOJIHO OMEpPUPOBATH TMOHATUSMHU: JIBIKCHHE,
CUMMETpUSA Ha TIINIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHuE MMOA00MS, MOJ00HBIE
(urypsl; yMeTh pacro3HaBaTh PaBHbIE U MOA00HBIE (UTYDHI, B
npupoze,

TCOMCTPHUUCCKUC

TOM 4uCJIE B UCKYCCTBE, apXUTEKType; YMEThb

OTHOLICHUA, HaxXOaUTh

TeOMETPUUYECKUE BEIHYMHBI (AJIMHA, YTOJ, TUIOMab, 00BEM) TIPH
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- OLEHUBATh JIOCTOBEPHOCTb,  JISTUTHMHOCTH
nHpOpMAlUK, €€ COOTBETCTBUE IPABOBBIM H
MOpaJIbHO-ITHYECKUM HOpMaM;

- WCIOJNB30BaTh CpeAcTBa HH(DOPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTMH B  PEIICHHH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u
OpPraHM3allMOHHBIX ~ 33aJad  C  COOJIOAEHUEM
TpeOOBaHUI PTOHOMHKH, TEXHUKH OE30MacHOCTH,
TUTHCHBI, PECypcocOepekeHMs, TPaBOBBIX |
DTHYECKUX  HOPM, HOpPM  WH(OPMALMOHHON
0e30IMacHOCTH;

- BJIQJICTh HAaBBIKAMU DPACHO3HABaHUS W 3alIUTHI
nHbopManuy, HWHGOPMAIIMOHHONW  0E30MacHOCTH
ITMYHOCTH

[pEIICHUU 3a7a4 U3 JPYruX Y4eOHBIX MPEAMETOB U U3 PeaIbHOU

OK 03 [1nanupoBath u
[peaTM30BbIBATh COOCTBEHHOE
podeccnoHanbHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peNPUHIMATENbCKYIO
NesaTeNbHOCTD B
npodeccroHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUSA IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMS:

-- c()OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHU,
PTUYECKOTO MTOBECHUS;

- CIIOCOOHOCTH OIIEHHBATh CUTYAIMI0 U TMPUHUMATh
OCO3HaHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJILHO-
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTONYMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTEIISIM U
(W) APYTHM Yj€HaM CEMbH, CO3/IaHHIO0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUHM C TPATULUSIMHU
HaponoB Poccuu;

OBnazieHue  YHUBEPCATIbHBIMU  PETYJISATUBHBIMU

OIIEpUpPOBATH TMOHATUAMU:
MppalOHAJILHBIC,
lmorapu@gmuueckue,

HEpaBEHCTBA, MX CUCTEMBI;

IOKa3aTeJIbHEIC,

TPUTOHOMETPUYECKUE  YPABHEHUS

YMCTh OICpUPOBATH MOHATUAMH: MHOTI'OI'PAHHUK,
MHOI'OI'paHHUKa, Ky6, napaJiiCJICIuIiCa,

HUAJTUHIPA,
MPSIMOYTOJIBHOTO
UITUHIpA, KOHYCa, IIapa; yMeHUE N300pakaTh MHOTOTPAHHUKH U

napajuiefienumnesaa, MUPaMUIbL,

YEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB;

palroHaNbHBIE,
CTETICHHBIE,

bal

ceueHue
nUpaMuIa,
(urypa u MoBEpXHOCTH BpAIICHHUS, IIWIUHIP, KOHYC, IIap, cdepa,
cedeHus (UTYpHl BpalleHUs, MIOCKOCTh, Kacaromiascs chepsl,
IAIHHIPA, KOHYCA, TUTOIIA(b ITOBEPXHOCTH MUPAMHUIBI, IPU3MEI,

KyO0a,
MIPU3MBI,

[MOBEPXHOCTU BpAILEHUS, UX CEYEHHUS OT PYKH, C TMOMOILBIO
YMETh
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IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:
- CaMOCTOATENIbHO OCYIIECTBISATh MMO3HABATEIbHYIO
NesITeNIbHOCTD, BBISBJISATH MPOOJEMbl, CTaBUTh U
3a1aun

hopmyIupoBaTh cOOCTBEHHBIC

O6pa3OBaTCHBHOﬁ ACATCIBHOCTH W JKHU3HCHHBIX

B

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

COOCTBEHHBIX BO3MOXKHOCTEH M MIPEIIIOYTCHUI,

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBIECHUIO
[IIMPOKON APYIUIMHM B pa3HbBIX OOJACTSIX 3HaHUM,
[MOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTENbHbIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BAaTh MpHEMbl pediekcun Uid OLEHKY
CUTYalluH, BBIOOpa BEPHOTO PELICHUS;

yMETh
[IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

OLCHUMBATL PUCKU KW CBOCBPECMCHHO

B) SMOIIMOHAJIBHBIA HMHTEJJIEKT, MPEANOoJIarariium
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEN MOTHBALMM, BKIKOYAIOIIEH CTPEMIICHUE
K JOCTH)KEHUIO LEIM M YCHEXY, ONTHUMU3M,
MHUIMaTUBHOCTh, YMEHHE JIEMCTBOBATH, UCXOJ W3
CBOHX BO3MOXKHOCTEH;

- OMIIATHM, BKIIFOYAIOMICH CIOCOOHOCTh MOHUMATH

OMOIHUOHAJIIBHOC COCTOAHHUE APYTHUX, YUUTBIBATH €T0

[pacrio3HaBaThb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PaclO3HaBaTh
[IpaBUJIbHBIE MHOI'OTPAHHUKY;

- YMETb ONEpUPOBATH IMOHATUSAMU: INPSAMOYTOJIbHAs CHCTEMA
KOOPJIMHAT, KOOPJAWHATHl TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKAJSIPHOE IPOU3BEICHHUE, YroJl MEXAYy BEKTOpPAMH, CyMMa
BEKTOPOB, HaxoJUTh C

IMOMOIIbI0 N3YYCHHBIX (1)OpMYJ'I KOOpAHHATBI CCPCANHBI OTPE3Ka,

IpOU3BCACHUC BCKTOpa Ha YHCIO,

[paCCTOAHNE MCKAY ABYMS TOUKaAMU
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[P OCYIICCTBJICHUN KOMMYHHKAIIUH, CIIOCOOHOCTh
K COUYBCTBUIO U COICPCIKNBAHUIO,

- COMaJIbHBIX HaBBIKOB, BKJIFOYAOIMUX
CIT0COOHOCTD BbBICTPAaWBAaTb OTHOLICHUA C APYIMMH
JIFOAbMU, 336OTI/ITBC$I, MpOABJIATL  HHTCPEC U

paspemiath KOHQIUKTHI

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

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOATEILHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIeI0BATEIhCKOM,
[MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;
OBnazieHue yYHHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY
TEVICTBUSIMMU:

0) COBMECTHAsI IeATeIbHOCTD:

- TMOHMMAaTb M HCHOJIb30BATh IPEUMYIIECTBA
KOMaHIHOW ¥ MHJIMBUyadbHOU paboThI;

- MPUHUMATH II€JIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIMHUPOBATH JIEUCTBUS IO
e JOCTIKEHUIO: COCTaBJIATh TIJIaH JICHCTBUM,
[pacrpeesaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3ylbTaThl COBMECTHOU pabOTHI;

- KOOPJAUHUPOBATH U BBITIONHATH PAabOTY B YCIIOBUSX|

[peaTbHOro, BUPTYAJIbHOIO U KOMOWHUPOBAHHOTO

- YMETh OIEpUPOBATh MOHATHUAMU: CIIy4alHBIN ONBIT U CIy4aliHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSTHOCTh C  HUCIOJB30BAaHUEM TIpapUUecKUX METOJOB;
MPUMEHITh (OPMYJBl CIOKEHHUS U YMHOMKEHHUS BEpOSITHOCTEH,
KOMOWHATOpHbIe (akTel W (OpMyJIbl NpPU PpELIeHUH 33734,
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHBIMU  BE€IWYMHAMHU; YMEHUE MPUBOAUTL IIPUMEPHI
MpOSIBJICHUST 3aKOHAa OOJNBIIMX YWCEl B TNPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMeThb CBOOOJHO OMNEpUPOBATH MOHATHUSMU: CTENEHb C LIEJBIM
[T0OKa3aTeleM, KOPEHb HATypaJbHOU

CTCIICHH, CTCIICHb C(

[PAlUOHAJIBHBIM  IMOKAa3aTCJIEM, CTCIICHbL C Hel\/’ICTBI/ITe.]'H)HBIM

(BCIJ_ICCTBCHHBIM) IIOKa3aTcCJieM, J'IOI‘apI/I(I)M qucia, CHUHYC,

KOCHHYC U TAHT'€HC IPOM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJHO ONEpPHPOBATh MOHATUSAMH: rpaduk (HyHKIHH,
oOpaTHast GyHKUUS, KOMIIO3UIMS (YHKIUH, TUHEHHAs QyHKIMS,
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B3aMOJCHCTBUS;

OCYIICCTBIISATh  TIO3UTHBHOE  CTPATETUYCCKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYaIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

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

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

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TTO3UIINH

IPYroro uenoBeKa

KBagpaTU4Has (QyHKUOUS, CTerneHHas (QYHKOUS C  LEeJIbIM
MokazaTejieM, TpPUTOHOMETpUYecKne  (QyHKUIUH, o0OpaTHBIE
TPUTOHOMETPHUYECKHUE ¢byHKIMY, nokaszaresbHas u

imorapudmudeckas GyHKIIUU; YMETh CTPOUTH TpaduKu (HYHKIIHH,
BEITIOJTHSATH MPeoOpa3oBaHust rpauKoB HyHKIIHIA;

YMETh UCIOJIB30BaTh Tpapukd QYHKIUH I U3ydCHHS
MPOIIECCOB M 3aBHCUMOCTEH TNpPU pEIICHWW 3a1ad W3 JPYIHX|

y4eOHBIX MPEAMETOB U M3 pEaJbHOM KHU3HU; BBIPAXKATH

(hopMyJIaMH 3aBHCHMOCTH MEXKIy BEJTMINHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: UYETHOCTh (DYHKIIHH,
byHKIHH, byHKINH,
MOHOTOHHOCTb (YHKLIMH, SKCTpeMyM (YyHKIMH, HauOojbliee U
HalMEHbIlIee 3HAueHUS (QYHKIUMUM Ha NPOMEXKYTKE; YMETh
[IPOBOJUTD UCCIIE0BaHHE (DYHKIINH;

- YMETb HCIOJb30BaTh CBOMcTBa M Trpapuku QyHKUUH a7

MCPUOANIHOCTD OIrpaHU4YC€HHOCTD

[pEIICHNs] YpaBHEHWIW, HEPABEHCTB M 3aJad C I[apaMeTpaMu;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA peIIeHUM
YPAaBHEHUI, HEPABEHCTB M UX CHCTEM

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

B 00macTu 5¢TETHYECKOr0 BOCITUTAHUS:

- OJCTETUYECKOE OTHOLICHUE K MUDPY, BKIKOYas
PCTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOpPUECTBA, CHOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTH BOCHPUHMMATH pPa3jMuYHbIE BH/JIb]
I/ICKyCCTBa, Tpa)II/IHI/II/I nu TBOp'-IeCTBO CBOCTO W
IPYTUX  HApOJOB,  OIIYyIIATh
BO3CHCTBUE UCKYCCTBA;

OMOIIMOHAIEHOE

- YGG)KHGHHOCTB B 3HAYUMOCTHU JIA JIMYHOCTH H

- YMETb OIEpPUPOBATH MOHATHSIMHU: CpelHee apu(pMETHUYECKOE,
HauOoJpIllee W HauMEHblee 3HAYeHUs,

CTaHJapTHOE OTKJIOHEHHE YMCIOBOrO Habopa;
HMHTEPIPETUPOBATH uHpOpMaIIHIO,
Ha JuarpamMmax, TIpadukax,
OTPaXXAIOIYI0 CBOMCTBA peEaJbHbIX MPOLIECCOB U  SIBICHUN;

MeraHa, pa3max,
ucrnepcus,
YMEHHE U3BJICKATbh,

[IPEJCTABICHHYI0 B Ta0IMLaXx,

MPEeACTaBIATh MHPOPMAIMIO C TOMOIIBI0 TAOJHUIl U JUarpaMM;

MCCIICA0BAaTh CTAaTHUCTUYCCKHUE JaHHBIC, B TOM 4YHUCIE C

pUMEHEHHEM I'paUUECKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;
- YMEThb OINEpPUPOBATh MOHSATUSMU: TOYKA, MpsMas, IMIIOCKOCTb,
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00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPATUIMNA M HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHUIAX|
MCKYCCTBAa, CTPEMJICHHME TPOSIBIATh  KayeCTBa
TBOPUYECKOMN JTMYHOCTH;

OBnazieHue yHUBEPCATbHBIMU KOMMYHUKATHUBHBIMHY
e CTBUSIMU .

a) oOmeHue:

- OCYILECTBIIATh KOMMYHHUKAIIMd BO BcexX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaIbHBIC CPEACTBA OOIICHUS,
3HAYCHHUEC COILIMAIbHBIX

IMPEATIOCBIIKH KOH(l)J'II/IKTHBIX

[IOHHMMAaThb
[paCIio3HaBaTb
CI/ITyaI_II/Iﬁ U CMAT4aThb KOH(l)J'II/IKTH;

3HAKOB,

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

[IPOCTPAHCTBO, ABYTPAaHHBIA YroJl, CKPEUIUMBAIOIIMECS IIPSMBIE,
[1apaJuIeIbHOCTh U IEPIECHAUKYISPHOCTD IPSIMBIX U IIJIOCKOCTEM,
[YTOJI MEXIY NPSAMBIMH, YIOJI MEXKIY NPAMOU U INIOCKOCTBIO, YroOJl
MEXAY IUIOCKOCTAMM, PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
[PACCTOSTHUE MEXAY IIPAMBIMU, PACCTOSHUE MEXIY ILIOCKOCTSAMH;
- YMETb MCIOJb30BATh NPHU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl U
TeopeMbl IUIAHUMETPHUH; YMEHUE OLEHUBAaTh pa3Mepbl 00BEKTOB
OKPY’KAIOIIEro MUpa

OK 06 ITposiBnsTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHHUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHOHAIBHEIX 1
MEXPEIIMTHO3HBIX OTHOIICHUH,
[IPUMEHSITh CTaHIAPTHI

OCO3HaHHE  OOy4alolIUMHUCS  POCCHMCKON
PaKIaHCKOW UJIEHTUYHOCTH;

LEJICHAIIPABIICHHOE  PAa3BUTHE  BHYTPECHHEH
[TO3ULIUU Ha  OCHOBE  JYXOBHO-

HPAaBCTBEHHBIX IIEHHOCTEW HaponoB Poccuiickon

JINYHOCTH

Denepanuu, u

KYJIbTYPHBIX Tpaauiuii, (OpMHUpPOBaHHE CHCTEMBI

HCTOPUUYCCKUX HaITMOHAJIbHO-

BHAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
QHTUKOPPYIIIHOHHOTO MHPOBO33PEHUS,
[MPaBOCO3HAHUSI, JKOJIOTUYECKOU KYJbTYpHI,

CIIOCOOHOCTH CTaBUTh LCJIn U CTPOUTH KU3HCHHBLIC

- YMETh OIIEPUPOBATH MOHATUIAMU: IPSIMOYIOJIbHASI CHCTEMA
KOOpPJIMHAT, KOOPIAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[MOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEHHBI OTPEe3Ka,
[pPAcCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMETh BbIOMpATh MOAXOAALINI U3yYEHHBIH METO AJIsl peLICHUS
3a/ia4yM, paclo3HaBaTh MaTeMaTHuecKue (hakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPBI
MaTEMAaTHYECKUX OTKPBITUI POCCUNCKOU U MUPOBOM
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOro BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U ITPABOTIOPSIKA;

-  [OPUHIATHE  TPAIUALMOHHBIX
00I1IeUeIOBEUEeCKUX T'YMaHUCTUYECKUX 5

JICMOKPATHYCCKUX HCHHOCTeﬁ;

HanlMOHAJIbHBIX,

- T'OTOBHOCTBb IMPOTHUBOCTOATH naCO0JIOrnnu

DKCTpEMHU3MA, HallMOHAIN3Ma, KceHo(oouw,
MMCKPUMMHALIMM 110 COLMAIBHBIM, PEIUTHO3HBIM,
[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO AESATENbHOCTH B
MHTepecax IpakJJaHCKOro OOIIecTBa, y4acTBOBATh B
CaMOYIIpaBIICHUU B o01eo0pa3oBaTeIbHOM
OpraHU3alyM U JE€TCKO-IOHOLIECKUX OpraHu3alusx;
- YMEHHE B3aUMOJEWCTBOBaTh C COLMAJIbHBIMHY
MHCTUTYTaMU B COOTBETCTBHHM C WX (YHKIHMSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K T'YMAHHUTapHOM M BOJIOHTEPCKOMH
NEATEIbHOCTH;

[MaTPUOTUYECKOT0 BOCIIUTAHUS:

- chopMHpPOBAHHOCTH POCCHUHCKON TpaskIaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH mepeln Poaunon,
FOpJIOCTH 33 CBOM Kpai, cBOIO PoauHy, CBOM SA3BIK U
KYJIBTYDPY,
MHOTI'OHAIIMOHAJIBHOTO Hapoja Poccuu;

mponIoe n HaCTOsAIICE

- LHCHHOCTHOC OTHOHMICHUEC K TOCYJapCTBCHHBIM

MATEMATUYECKON HAYKH.

- YMETb OIIEpUPOBATh MOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS; YMETh BBIUYUCIATH
BEPOSATHOCTb € rpaduuecKux  METO/IO0B;
PUMEHATh (POPMYJIBI CIOXKEHHS U YMHOXKEHHUS BEPOSITHOCTEH,
KOMOUHATOpHble (akThl W (OpMyJIbl IpPU PELICHWH 337]ay;
OLIEHUBATh BEPOSITHOCTU pPEATbHBIX COOBITHI; 3HAKOMCTBO CO

HCITI0JIB30BaHHUEM

CJIy‘Iaf/iHI)IMI/I BCIIMYHMHaAMMU, YMCHHUEC HOPUBOAUTL IMPUMCPLL

[MPOABJICHUA  3aKOHaA OONBIINX 4YHCEI B IpUPOAHBIX U

OOIIIECTBEHHBIX SBJICHUIX
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CUMBOJIAM,  HCTOPHYECKOMY U  IPHUPOJHOMY
HacjIeAul0, MaMATHHUKAM, TpagulUsM HapoJOB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

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

OCBOEHHBIE  OOY4YalOIIUMHUCA  MEXKIPEAMETHBIE
MOHATUST W YHUBEPCAIbHBIE Y4eOHbBIE JEHCTBUS

(perysisiTUBHBIE, ITI03HABATEIIbHBIE,
KOMMYHHKATUBHBIE);
- CHOCOOHOCTh ux HCIIO/Ib30BaHUs B

[M0O3HABATEJIbBHOW M COLMAIBHOW  NPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U
OCYILIECTBIECHUIO yueOHOH JE€SATEIbHOCTH,
OpraHu3aliy  y4eOHOr0  COTPYAHHYECTBA  C
MearorndyeCKUMH pabOTHUKAMH U CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHUBUTyTbHOU
00pa3zoBaTeNbHON TPACKTOPHUH;

- OBJIaJICHHE HaBBIKaMH y4eOHO-

M CCIIEI0BATENBCKOW, IPOEKTHOM U COLMAIIBHOU

eI TeIbHOCTH

OK 07 CogelicTBoBaTh
COXPAHEHUIO OKPYKAKOIIEH
CpeIbl, pecypcocOepexeHuio,
[IPUMEHSTH 3HAaHUSI 00
M3MECHEHHH KJIMMarTa,
[IPUHITUIIBI OEPEHKIINBOTO

- HC HpI/IHI/IMaTI) HCﬁCTBHﬂ, anHocsmme Bpell
OKpY>Karollen cpere;

- yMeThb MPOTHO3UPOBATH  HEOJATONPHUATHHIC
DKOJIOTUYCCKHUE TIOCIICACTBUS HpG}IHpI/IHI/IMaeMI)IX
NEeWCTBUM, MPEIOTBPAIATh HX;

- paCH_II/IpI/ITI: OIIBIT HOCATCIIBHOCTHU BKOHOFHHCCKOfI

- yMEThb OINEepUpOBaThb NOHATUSIMU: (YHKIMS, HENpepbIBHAS

(GyHKIUS, [pPOU3BOJHAs,  IEpBOOOpa3Has,  ONpeAeseHHBIH

MHTCTpal; YMETb HaxXOAWTH IMPOU3BOAHBIC JJICMCHTAPHBIX

(yHKIUH, MCHOJb3Ysl CIpPaBOYHBIE MaTepUalbl; HCCIEN0BaTh B

MpOCTEHIINX CiIy4asX (YHKIMM Ha MOHOTOHHOCTH, HAXOIHTh

HanOoJIbIIMe ¥ HAWUMEHBUIME 3HAuYeHUs (QyHKIHIA;

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

HAIIPaBJIEHHOCTH;
- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI ¢
YU4ETOM aHaju3a HUMEIOLUMXCSd MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

OCYILECTBIISATh
[epeHoca CpelCTB

podeccuoHanbHyIO Cpeny;

HeHeHaHpaBHeHHBII;'I ITOHUCK]

A CIOCO0OB JEeHCTBUA B
- YMETh NMEPEHOCUTh 3HAHUS B IMO3HABATEIILHYIO U
[MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- IpejJiaraTh HOBBIC MPOEKTHI, OLICHUBATh WUJIEU C

IMO3UIIMKW HOBU3HBI, OPUTHUHAIIBHOCTH, HpaKTHHGCKOﬁ

BHAYUMOCTH,
- JaBaTb OLCHKY HOBBIM CUTyallUsIM, BHOCHUTDH
KOPPCKTHUBBI B ACATCIIbHOCTD, OIICHUBATDH

COOTBCTCTBHUC PE3YJIbTATOB LCIISIM

rpaduKd  MHOTOWICHOB  C  HCIOJIb30BAaHHEM  armapara
MaTeMaTHYECKOr0 aHaliu3a; MPUMEHSATh IPOU3BOJHYIO IIpH
pelIeHuy  3aJad Ha  JABW)KCHHWE,  pellaTb  [PAKTHKO-

OPUEHTUPOBAHHbIC 337ayll HAa HaWOOJIbIIME M HAUMEHbIINE
3HA4YEeHUs, HA HAXO0XKJCHUE IIyTH, CKOPOCTU M YCKOPEHMUS;

- YyMEThb ONEpUPOBaTh MOHATUSMHU: JIBHKEHUE B IPOCTPAHCTBE,
0J00HBIE (UTYphl B IPOCTPAHCTBE; HUCHOJIb30BATh OTHOIICHUE
[UIOIAACH TOBEPXHOCTeH M 00BEMOB MOAOOHBIX (uryp mnpu
[pEIIeHNH 3a]1a4;

- YMCTb BBIYUCIIATH I'COMETPUUCCKHUEC BCIMYMUHBI (IIJII/IHa, yrouJ,
[10111a/1b, 00BEM, IIOIIAAb [TOBEPXHOCTH ), UCIIOJIb3Ys U3yUEHHBIE
(bopMyJIBI U METOBI

[1K 2.1 Opranu3oBbiBaTh U
OCYIIECTBIIATH
[peBapUTENbHYIO U
[PETIOIETHYIO MTOATOTOBKY
0ECITMIIOTHBIX BO3YIIHBIX
CY/IOB BEPTOJIETHOTO

TUTIA.

- TOYHO ¥ TPaMOTHO BBINIOJHATh MPEIBAPUTEILHYIO
1 [PEaIoJIETHYIO

BO3AYIIHBIX CYA0OB BCPTOJICTHOI'O THUIIA.

MOATOTOBKY  OECHUIIOTHBIX

-~ YMCTb BBIITOJHATH paC4€Thl MATCMATHUYCCKUMU METOAaAMU

B pesynbraTe 0cCBOCHUS IPOTPaMMBI YUEOHOTO MpEeIMETa peaTu3yeTcs MporpaMMa BOCTIMTAHMSI, HAlpaBJIeHHas Ha (YOPMUPOBAHHE CIICAYIOIIHX
JUYHOCTHBIX pe3ynbTaroB (JIP):

JIP 2 TIposBIAOIMA AKTUBHYIO TPaXXJaHCKYH ITO3WIMIO, JEMOHCTPUPYIOIIMI NPHUBEPKEHHOCTh IPUHLHIIAM YECTHOCTH, HOPSAIO0YHOCTH,

OTKPBITOCTH, DKOHOMUYECKH AKTHBHBIM U YYaCTBYIOUIUH B CTYJACHYECKOM U TEPPUTOPUAIBLHOM CAMOYIPABICHUH, B TOM 4YHUCIIE Ha YCIOBHAX

JTO0OPOBOJIBYUECTBA, MPOJAYKTUBHO B3aWMOJCHUCTBYIOIIMA M YYACTBYIOIIMNA B JIEATEIHHOCTH OOIMIECTBEHHBIX OpraHu3anuil (MPOSBISIET TOTOBHOCTHh K

pabote Ha Giiaro OTeuyecTBa, )KEIaHUE YIaCTBOBATh B OOIIECTBEHHOMN M OOIIECTBEHHO-TIOIMTUYCCKOM KU3HU CTPAHBI);

27



JIP 4 _IlposBnstomuid W JEMOHCTPUPYIOIIMN YBaKEHHE K JIOASM TPYZAa, OCO3HAIOUIMHM IIEHHOCTh COOCTBEHHOTO Tpyna. CrpeMsmuiics K
(bOopMHPOBAHHUIO B CETEBOH Cpe/ie TMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO cieia» (0CO3HAET YTO TAKOE «IIU(PPOBOU ClIea»);
JIP 23 Ilomydenue oOy4aroIIMMHUCS BO3MOXHOCTH CAaMOPACKPBITHS M CamMOpealn3alus JIMYHOCTU (MPOSBISIET MHTEpeC K caMoo0pa3oBaTesbHOU

TeATEIIbHOCTH);
JIP 30 OcymecTBIAIONMNA MOUCK W HCIOJb30BaHUE HWHGOPMAIMK, HeoOXoauMol g 3(PGEKTUBHOTO BBIMOJHEHUS Pa3IMYHBIX 3aj1a4,

HpO(beCCI/IOHaHBHOl"O W JIMYHOCTHOI'O pa3BUTHUA (BLIpancaeT TOTOBHOCTB paCCMaTpuBaTh NPOTUBOPCUUBYIO UJIK HCIIOJIIHYHO I/IH(i)OpMaI_II/II-O, HC OTKJIOHAA

€C AaBTOMATUYCCKH U HC ACJIas IOCIICINHBIX U IIPCKACBPCMCHHBIX BHIBOAOB.
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2 CTPYKTYPA U COJAEP)KAHUE YYESHOU JUCITATLTAHBI

2.1 O0beM y4eOHOro npeaMera M BUIbI y4eOHOH padoThl

Buj y4yeOHoii padoThI O0béM B yacax

O0Bém 00pa3oBaTeJIbHOM MPOrPpaMMBbI Y4e0OHOI0 NpeaMeTa 340

B TOM YHCIIE:

OcHOBHOe coiep:KaHue 306

B TOM YHCIIE:

JICKIINH, YPOKH 192

MIPaKTUYECKHUE 3aHATHS 114

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJEPKAHUE

B T.4..

TEOpEeTUYECKoe O0yueHue -

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

dDopmupyeM
Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NPodeccCHOHAIBHO-
HaumenoBanue pa3jaeiioB . Oo0Lem ble
o Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE  NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOI 4ACOB —
MOAYJIb (IIPH HAJIMYHH) "
1 2 3 4

OcHoOBHOE co/lep:KaHue
Paznen 1. IloBTopenue 14
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIBI
Tema 1.1 Copepxanue yueOHOTo MaTepuana
Ilenp u 3agaun MareMaTUKH | ba3oBble 3HaHMS M YMEHUS M0 MaTeMaTuKe B MPOGECCHOHAIbHONW U B MOBCEAHEBHOU 2
npu OCBOCHMH | (KOMOMHUPOBAHHOE 3aHITHUE)
CIEUAIBHOCTH
Tema 1.2 Coneprxanne yueOHOT0 MaTepuasia
Uucna w BbruucieHus. | JleiicTBusl Hall MOJOXHUTENBHBIMA U OTPUIATEIHHBIME YHCIAMH, OOBIKHOBEHHBIMH U 2 OK-01,
Bripaxxenuns U | 1eCATUUHBIMU J1po0siMu. JleHcTBUS cO  cTenmeHsMH, (OPMYNbl COKPALIEHHOTO OK-02,
npeoOpa3oBaHus YMHOXEHUS. (KOMOMHUPOBAHHOE 3aHATHE) OK-03,
Tema 1.3 Coneprxanue yueOHOro MaTepuaa OK-04,
IIpouentHeie Beruncienus | [pakrudeckoe 3ansaTue Ne 1 2 (())Ilf__gg’

[IpocTeie mpoLEHTHI, pa3Hble CIOCOObI MX BbhlunuciaeHUs. ClI0KHbIE MPOLIEHTHI OK- 07’
Tema 1.4 Coneprxanne yu4eOHOTO MaTepuasa 2
Vpasuenus u nepapencrsa | I[lpaxkruyeckoe 3ansitrue Ne 2 JIuHeliHble, KBaJpaTHbIC, IPOOHO-IMHEWHBIE YPaBHEHUS

U HEPaBEHCTBA
Tema 1.5 Coneprxanue yueOHOro MaTepuasa 2
Cucrembl  ypaBHeHuMi U | CriocoOBI pemieHusi CUCTeM JIMHEHHBIX ypaBHeHWil. Meron [aycca. Cucrembl
HEPABEHCTB HEJIMHEWHbIX ypaBHEeHUH. CUCTEMBbl HEPABEHCTB (KOMOMHUPOBAHHOE 3aHSTHE)
Tema 1.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lepP:KaHue (COoAep:KaHue NPHUKJIATHOIO 2

I'eomerpus Ha miockocTu

MO/LyJIst)

IIpakTnyeckoe 3ansiTue Ne 3 Busl Iiiockux GUryp v ux 1iomaib.
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[IpakTHKO-OpHUEHTHPOBAHHBIE 33]aUU B KypCce T€OMETPUHN Ha IUNIOCKOCTH

Tema 1.7 Copepxanne yaeOHOTo MaTepuana 2
BxoHOM KOHTPOJIb KourpoabHas pabdora Ne 1 «BprumcieHus W npeoOpa3oBaHUs. YPaBHCHHS H

HEpaBeHCTBA. [ 'eoMeTpus Ha MJIOCKOCTH»
Pasznea 2. 14 OK-01,
Crenenu u KOpPHH. OK-02,
CrenenHasi pyHKIus OK-03,
Tewma 2.1 Coneprxanue yueOHOro MaTepuasia OK-04,
Crenennas QyHkuus, ee | [loHsTHE KOpHS N-Oif CTEMEHHW W3 JeicTBHTENbHOrO umcia. CBOWCTBA KOPHS N-Oi 2 OK-05,
CBOMCTBA crenenn. Oynximuu y = VX ux cBoiicTsa u rpaduku. (KOMOMHEPOBAHHOE 3aHATHE ) OK-06,
Tema 2.2 Coneprxkanue yueOHOro Marepuasia OK-07
[Ipeobpa3zoBanue IIpakTnueckoe 3ansaTue Ne 4 [IpeoObpazoBaHre uppalioHaIbHBIX BbIPAXKEHUN 2
BBIPDAKECHUM C KOPHSIMHU n-
Ol CTeIeHU
Tema 2.3 Coneprxanue yueOHOro MaTepuasa
CgoiicTBa CTEIIEHU ¢ | IlonsTHe creneHu ¢ MHOOBIM pallMOHANBHBIM MoKa3aTeneM. CTeneHHble (QYyHKIMH, UX 2
palnoHaIbHBIM U | cBOWCTBA U rpaduKu (KOMOMHUPOBAHHOE 3aHSTHE)
JeMCTBUTENBHBIM
MOKa3aTeNsIMU
Tema 2.4 Coneprxanne yueOHOT0 MaTepuasia
Pemennre uppanuonanbHeiX | [IpocTelimme WppanyoHadbHbIE YpaBHEHUS W HEPaBEHCTBA. (KOMOWHHPOBAaHHOE 2
YPaBHEHUI U HEPABEHCTB 3aHSATHE)

IIpakTnyeckoe 3ansaTue Ne S Metoasl penieHHs] UPPALUOHAIBHBIX YPAaBHEHUH. 2

IIpakTuyeckoe 3ansiTue Ne 6 PerieHne nppaiiuoOHaJIbHBIX YPAaBHEHU U HEPABEHCTB. 2
Tema 2.5 Coneprxanne yueOHOTO MaTepraa
Crenenu u kopHH. | KontpoabHas padora Ne 2 «Onpenenenue creneHHol ynkuuu. Mcnons3oBanue ee 2
CrenenHast QyHKIHUS CBOMCTB IIpU PELIEHUH YPAaBHEHUI U HEPABEHCTBY
Pasznea 3. 16 OK-01,
IToxa3zaTtenbHas QyHKIUSA OK-02,
Tema 3.1 Coneprxanne yueOHOT0 MaTepuasa OK-03,
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[lokazatenpHast  ¢QyHkmus, | CTeneHb ¢ NPOM3BOJBHBIM  JICHCTBUTENBHBIM  TOKa3zareneM.  OmpeneneHue 2 OK-04,
€€ CBOCTBA MoKa3aTeIbHON (QYHKIUH, €€ CBOICTBA U rpaduk (KOMOMHUPOBAHHOE 3aHATHUE) OK-05,
3HAKOMCTBO C IPUMEHEHHEM MoKa3aTeNbHON GYHKINN (KOMOWHUPOBAHHOE 3aHSATHUE) 2 OK-06,
Tema 3.2 Coneprxkanue y4eOHOr0 MaTepuaia OK-07
Pemenne  nokasarenbHbiX | IIpakTHueckoe 3ansitue Ne 7 PerneHue Moka3aTelbHBIX YpPaBHEHHHA METOIOM 2
YPaBHEHMI U HEPABEHCTB ypaBHHMBaHHUs IOKa3aTeleil, METO1I0M BBEICHHS HOBOI MepEeMEHHOM.
[ToxazarenbHble HEpaBeHCTBA.( KOMOMHUPOBAHHOE 3aHATHE) 2
IIpakTnueckoe 3anaTHe Ne 8 @OyHKUMOHANBHO-TpaQUUYECKUII METOA pEIllEHUs 2
[I0KAa3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB.
Tema 3.3 Copep:xanue yueOHOro MaTepuana
CucreMbl  TOKa3aTeNbHBIX | PenieHue cucteM nmokas3arebHbIX ypaBHEHUH (KOMOMHUPOBAHHOE 3aHSTHC) 2
YPaBHCHUH IIpakTnueckoe 3anaTue Ne 9 Crucrembl IOKa3aTelbHbIX YPABHEHUN U HEPABEHCTB 2
Tewma 3.4 Coneprxanue yueOHOro Matepuasia
Pemenue 3ama4. | KonrpoabHasa paGora Ne 3 PemenHue mokas3aTelbHbIX YpaBHEHUH METOAOM 2
[Toka3zarenbHas GyHKIMS YPaBHHBAaHHs IIOKa3aTeled W METOJAOM BBEICHUS HOBOM IepeMEHHOM. Pemienue
II0KAa3aTeIbHBIX HEPABEHCTB
Paznen 4. Jlorapugmsl. 22 OK-01,
Jlorapudmuueckasn OK-02,
byHKIUS OK-03,
Tema 4.1 Coneprxanne yueOHOT0 MaTepuasia OK-04,
Jlorapupm yucia. | Jlorapupm umcna. JlecATMUHBIA M HATypajbHBIM  JorapuMbl, YHUCIO € 2 OK-05,
JleCATUYHBIHI U | (koOMOMHMPOBAHHOE 3aHSATHE) OK-06,
HaTypaJbHbI JorapuMsl, OK-07
YHCIIO € IIK 2.1
Tema 4.2 Coneprxanne y4eOHOT0 MaTeprana
CgoiicTBa norapugmos. | Ilpakruyeckoe 3ausaTue Ne 10 CpoiictBa morapuMoB. 2
Omnepanust IIpakTnueckoe 3ansaTue Ne 11 [IpeoGpazoBanue gorapu@MuUUEcKux BbIpaXKEHUN 2
norapu)MHUpOBaHHUsI Omnepanus gorapupmMupoBanus. (KOMOMHUPOBAHHOE 3aHSTHE) 2
Tema 4.3 Coneprxanue yueOHOro MaTepuasa
Jlorapudpmuueckas Jlorapudmuueckas GyHKIIUS, €€ CBOHCTBA U rpaduk (KOMOMHUPOBAHHOE 3aHATHE) 2

GbyHKIIHSI, €€ CBOMCTBA
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Tema 4.4 Copepxanne yaueOHOT0 MaTepuana
Pewenne ITonsaTne JOTapuPpMHIECKOTO YpaBHEHUS. Onepauus [IOTEHLIUPOBAHUS. 2
JOTapuPMHUECKUX (xOMOVMHHPOBAHHOE 3aHATHE)
YPaBHEHUM U HEPABEHCTB IpakTuyeckoe 3ansitue Ne 12 Tpu OCHOBHBIX METOJA PEHICHUS JIOTapU(DMHICCKUX 2

ypaBHEHHUI: PYHKIIMOHAIBHO-TpadUYeCKuil, METO]] OTEHLIMPOBAHUS, METO/I BBEICHUS

HOBOW MEpEeMEHHOM

Jlorapudmuueckre HepaBeHCTBA (KOMOMHUPOBAHHOE 3aHSTHUE) 2
Tema 4.5 Coneprxanue yueOHOro MaTepuasia
Cucremsl ANTOPUTM pELICHUSI CUCTEMBI JIOTapU(MHUYECKUX YpaBHEHHH. (KOMOMHHMPOBAaHHOE 2
Jorapu(GhMHUIECKUX 3aHATHE)
YpaBHEHUU
Tema 4.6 IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/lepP:KaHUe (CoAep:KaHue NPHUKJIAJTHOIO
Jlorapugmsl B OpUPOJE U | MOMYJIsI)
TEXHHKE IpakTuyeckoe 3ausaTue Ne 13 [Mpumenenne norapudma. Jlorapudmuueckas crnimpaib 2

B IIPUPOJIE, €€ MaTeMaTHYECKHE CBOMCTBA
Tema 4.7 Coneprxanne yueOHOT0 MaTepuasia
Pemenune 3aga4. | KonrpoabHas padora Ne 4Jlorapudmuueckas ¢pynkuus. Pemenue norapupmudeckux 2
Jlorapugmsl. ypaBHEHU U HEPABEHCTB
Jlorapugmuueckas
byHKIHISA
Pazgen 5. OcHOBBI 36 OK-01,
TPUTOHOMETPHH. OK-02,
Tpuronomerpuyeckue OK-03,
bynxuun OK-04,
Tema 5.1 Coneprxanue yueOHOro MaTepuasa OK-05,
Tpuronomerpuyeckue Paguannas mepa yria. [ToBOpoT TOukH BOKpYTr Hauasia KOOpJIUHAT. (KOMOMHUPOBAHHOE 2 OK-06,
(GYHKIMM  TPOU3BOJILHOTO | 3aHATHE ) OK-07
yria, uucna. Paguannas u | OnpeneneHue CHMHyca, KOCHHYCA, TAHT€HCa M KOTaHIeHca. 3HAKH CHHYyCa, KOCHHYCA, 2 IIK 2.1
rpanycHas Mepa yria TaHTeHCa U KOTaHTeHca 10 YeTBEPTSIM. (KOMOMHHMPOBAHHOE 3aHATHE)
Tema 5.2 Coneprxanue yueOHOro MaTepuaa
OcHoBHbIE IIpakTnueckoe 3anaTue Ne 14 Tpuronomerpuueckue Toxxaecrsa. CHHyC, KOCHHYC, 2
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TPUTOHOMETPUYECKUE
TOXK/IECTBA.
DopMyIIbl IPUBEACHUS

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

dopmynbl IpuBeeHNs (KOMOMHUPOBAHHOE 3aHSITHE)

Tema 5.3

CuHyCc, KOCHHYC, TaHI€HC
CyMMBl M pa3HOCTH JIBYyX
YTJIOB

CuHYC ¥ KOCUHYC JJBOMHOIO
yria. DopMyiIbl
MOJIOBUHHOT'O yTijia

Copep:xanue yueOHOro MaTepuana

®opmyinbl cinoxeHus. CHHYC M KOCHHYC ABOMHOro yria. ®opMyibl MOJOBHHHOTO
yria. BelpakeHne TpPUTOHOMETPUYECKUX (QYHKLUMH Yepe3 TAaHIeHC IIO0JOBUHHOIO
aprymMeHTa. (KOMOMHHUPOBAaHHOE 3aHATHE)

[IpeoOpa3oBaHuss CyMMBI TPUTOHOMETPUYECKMX (YHKIIUH B MPOU3BEACHUE U
MIPOU3BENICHUS B CYMMY. (KOMOMHUPOBAHHOE 3aHSITHUE)

[TpeoOpazoBanus IPOCTEHIIINX TPUTOHOMETPHUUYCCKHIX BBIpQKCHU I
(KOMOMHUPOBAHHOE 3aHSTHUE)

Tema 5.4
@dyHKuMH, UX CBOMCTBA.
Crioco0b1 3a1aHus PyHKITUI

Copepxanue yueOHOro MaTepuana

IIpakTnueckoe 3ansitme Ne 15 OOnactb ompeneneHUss U MHOYKECTBO 3HAUECHUM
¢bynkuuid. YETHOCTH, HEYETHOCTH, NEPUOAUYHOCTH (GYHKIMHA. CHocoObl 3amaHus

byHKIMIA

Tema 5.5
Tpuronomerpuyeckue
(GyHKLIMH, HMX CBOMCTBa U
rpaduxu

Coneprxanne yueOHOT0 MaTepuasia

OOnacte ompeneNeHus] U MHOXXECTBO 3HAYEHUH TPUTOHOMETPUUYECKUX (YHKLHUM.
YéTHOCTh, HEYETHOCTD, MEPUOJUUYHOCTh TPUTOHOMETpUUECKUX (PyHKIMI. CBOMCTBA U
rpaduku GyHKIMH y = cOS X, Y = sin X, y = tg X, y = ctg X. (KOMOMHUPOBaHHOE

3aHATHE)
Tema 5.6 Coneprxanne yueOHOT0 MaTepuasia
[IpeoOpasoBanue rpaduxos | [IpakTtuueckoe 3ansaTe Ne 16 Cxkatme ©  pacTsbkeHWe — rpaduKoB
TPUTOHOMETPUUECKUX TpuroHomerpuueckux Qynkiuit. IIpeoOpasoBaHue rpadMkoB TPUTOHOMETPHUUECKHUX
byHKIII byHKIUH
Tema 5.7 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lep:KaHHue (CoAep:KaHue NPHUKJIATHOIO
Ornncanue MOYJIs1)
MPOU3BOJICTBEHHBIX IIpakTuyeckoe 3ansitue Ne 17 Vcmonp3oBaHME CBOWCTB TPUTOHOMETPUUYECKHX

IPOLIECCOB €  TOMOIIBIO
rpaduKoB PyHKITHIT

¢byHKUIMH B TpodecCHOHANBHBIX 331a4ax

Tema 5.8 OOpatHbie

Copepxanne yaueOHOT0 MaTepuana
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TPUTOHOMETPUUECKUE OOpatHble  TpuroHomerpuueckue  ¢yHkuuu. WX  cBolicTBa W TpaduKu 2
byHKIIH (xOMOVMHHPOBAHHOE 3aHATHE)
Tema 5.9 | Conmepxkanue yueOHOTO MaTepraia
Tpuronomerpuyeckue [TpocTeiimrie TPUrOHOMETPUYECKHE YPAaBHEHHS: COS X =a, SINX =a. tgX =a, ctgx = 2
YPaBHEHMS U HEPABEHCTBA | & (KOMOMHUPOBAHHOE 3aHSTHE)
IIpakTuyeckoe 3ansitue Ne 18 Pemenue TpPUTOHOMETPUYECKUX YpaBHEHUU 2
CBOJALIMUXCS K KBAJPaTHBIM U PELIAEMbIE PA3JI0KEHUEM HAa MHOKUTEIIN
OpxHOpOIHBIE TPUTOHOMETPUYECKHE YPaBHEHUS (KOMOMHHPOBAHHOE 3aHSTHE) 2
[Ipocreiimme TpUroHOMETpUYECKHE HEpaBEHCTBA (KOMOMHUPOBAHHOE 3aHSATHE) 2
Tema 5.10 Copep:xanue yueOHOro MaTepuana
Cucremsl
TPUTOHOMETPHUYECKUX CucreMpl MNpOCTEHIIMX TPUTOHOMETPUUECKUX ypaBHEHUH (KOMOMHUPOBAHHOE 2
ypaBHEHUN 3aHATHE)
Tema 5.11 Coneprxanue yueOHOro Marepuasia
Pemenune 3amau. Ocuosbl | Kontpoasnasi padora Ne 5 IIpeoOpa3oBaHue TPUTOHOMETPHUYECKUX BBIPAKECHHIA. 2
TPUTOHOMETPHH. Pemenne TpUrOHOMETPUYECKUX YpPaBHEHHMH M HEPAaBEHCTB B TOM 4YHCIE C
Tpuronomerpuyeckue HCIOJIb30BaHHUEM CBOMCTB (DYHKIIUA.
GyHK1IUH CamocrositesibHass pabdora Ne 51 Pemenne 3amau mo TeMe «OCHOBBI 1
TPUTOHOMETPHUI
1 cemecTp 102 yaca
Pasznea 6. 10 OK-01,
KommiexkcHble yncia OK-02,
Tema 6.1 Coneprxanue yueOHOro MaTepuasa OK-03,
KommnnekcHsie uncia [Tonstne komruiekcHoro uuncia. CompspKeHHBIE KOMIUIEKCHBIE 4YHCIIA, MOIYJIb H 2 OK-04,
apryMeHT KOMILIEKCHOTO Yncia. DOpMBI 3aich KOMILIEKCHOTO 9UCTa OK-05,
(amreOpanueckas, TpPUTOHOMETpHYECKas, IMOKa3zarenbHas). (KOMOMHHPOBAHHOE OK-06,
3aHATHE) OK-07
IIpakTuyeckoe 3ansitue Ne 19  JlelicTBUs ¢ KOMIUIEKCHBIMU YHCIAMU 2
Tema 6.2 Conepxanue yueOHOro MaTepuaa
IIpumenenne xomimiekcHbIX | [IpakTuyeckoe 3aHsaTHe Ne 20 BrInojgHEHHE pacyeToB C MOMOIIBIO KOMITIEKCHBIX 2

YHUCCII

YHCCII.

35



[Tpumeps! UCTIONB30BaHUS KOMIUIEKCHBIX Ylced (KOMOMHHPOBAHHOE 3aHATHE) 2
Tema 6.3 Pemenue 3anmau. | Comepkanue yueOHOTO MaTepuaa
KomrmuiekcHeie uncna KonrpoabHasa padora Ne 6 /JlelicTBUs ¢ KOMIUIEKCHBIMM YHCJIAMH B Pa3JIMYHBIX 2
dhopmax
Paznen 7. Ilpom3Boanasi 40 OK-01,
(pyHk1UN, ee NpUMeHeHHe OK-02,
Tema 7.1 Copepxanne yaeOHOT0 MaTepuana OK-03,
[Ipenen OrmpezenieHne YMCIOBOM TMOCIEAOBATEIIBHOCTH W CrocoObl ee 3amanusa. CBoiicTBa 2 OK-04,
II0CJIE10BATENBHOCTH, YHUCJIOBBIX MoOcienoBaTenbHocTe. Ompenenenue mnpezaena IOCIEI0BaTEIbHOCTH. OK-05,
npezen ¢ynkuuu. Ilonsrtue | Beraucnenue npenenoB nociaemoBateabHocteil. [Ipenen GyHKIMU Ha GECKOHEYHOCTH. OK-06,
MIPOU3BOHOM. [Ipenen pynkuuu B Touke. (KOMOMHUPOBAHHOE 3aHSITHE) OK-07
3ajauu, OPUBOASIIME K MOHATUIO MNpOoU3BOAHON. OnpeneneHue MNPOU3BOJHOM. 2 1K 2.1
ANTOpPUTM OTHICKaHHS MPOU3BOIHON (KOMOMHUPOBAHHOE 3aHATHE)
Tema 7.2 Coneprxanue yueOHOro MaTepuasia
@opmynsl u  npasuna | IlpousBojHas creneHHOW QyHKINN.(KOMOWMHUPOBAHHOE 3aHATHE) 2
nuddepeHnupoBaHus IIpakTnueckoe 3ansatue Ne 21 dopmynsl quddepeHipoBanus. (KOMOMHUPOBAHHOE 2
3aHATHE)
IIpakTnuyeckoe 3ansitue Ne 22 Ilpasuia nuddepenurpoBanus 2
Tema 7.3 Coneprxanne yueOHOT0o MaTepuasia
IIpousBonnas  cinoxHo# | [IpowsBogHast ca0XKHON QyHKIINE (KOMOMHUPOBAHHOE 3aHSATHE) 2
yHnximn HaxoxxaeHne npon3BoIHON CIIOKHON (DyHKIIMK (KOMOMHHUPOBAHHOE 3aHSTHE) 2
IIpakTnuyeckoe 3ansatue Ne 23 Brruncrnenue npous3BOJHONW (YHKIMM B 33JaHHOU 2
TOUKE
Tema 7.4 Coneprxanne yueOHOTO MaTepraa
[Tonstne o HenmpepwiBHOCTH | [ToHsTHE HempepbiBHOW (yHKIMH. CBoMicTBa HempepblBHOW (yHKINU. CBSI3b MEXKIY 2
byHKIINH. Merton | HenpepbIBHOCTHIO U AU (HEpeHIIMPYEMOCThIO (DYHKIIMU B TOYKE. AJITOPUTM pEIICHUS
MHTEPBAJIOB HEPaBEHCTB METOJIOM UHTEPBaJIOB (KOMOMHUPOBAHHOE 3aHATHUE)
Tema 7.5 Coneprxanue yueOHOro MaTepuasa
I'eomeTrpuuecknuit u | 'eomMeTpuyeckuii CMBICH TPOU3BOAHOW (YHKIMH — YIJIOBOM  KOX(PQPHUIMEHT 2
bu3nIecKui CMBICII | KacaTeabHOH K TpaduKy (GyHKIIUU B TOUYKE. (KOMOMHUPOBAHHOE 3aHSATHE)
IPOU3BOJAHOM IIpakTuyeckoe 3anHsitue Ne 24 VYpaBHeHHE KacaTelbHOW K Tpaduky (QyHKIIHH. 2
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AJTOpUTM COCTaBJICHUS YPaBHEHUS KacaTenbHOH K rpaduky GyHkimn y=f(x)

Tema 7.6 Copepxanne yaeOHOTo MaTepuana
Dus3nyecKui cMmeicl | IIpakTnyeckoe 3ansitue Ne 25 Ouznuecknii (MEXaHUYECKHU ) CMBICI POU3BOTHOM 2
MIPOU3BOJHOM B
npodeccuoHaNbHBIX
3aJavax
Tema 7.7 Copepxanne yaeOHOT0 MaTepuana
MonoTtonHOCTE  QyHKUMH. | Bo3pactanue u yObiBaHHE (QYHKIMH, COOTBETCTBHE BO3pacTaHHUs M yObIBaHHS 2
Touku 3KkcTpEMyMa (GyHKIIUU 3HAKY MPOU3BOAHON. (KOMOMHUPOBAHHOE 3aHSITHE)
IIpakTuueckoe 3ansaTue Ne 26 DxcTpeMyMbl QyHKIUN 2
[TonsiTHe TPOM3BOAHOW  BBICHIETO MOPSAJKA, COOTBETCTBHE 3HAaKa BTOPOM 2
MIPOU3BOJIHOM BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpe3ke. (KOMOMHHUPOBAHHOE
3aHATHE)
Tema 7.8 Coneprxanue yueOHOro Marepuasia
Hccnenoanne QyHKIMiA M | AJNTOpUTM UCCieqOBaHMS (QYHKIMH M TOCTPOCHHs] ee¢ Tpaduka C MOMOIIBIO 2
MOCTpOoeHue TpauKoB MPOU3BOTHON. (KOMOMHUPOBAHHOE 3aHSATHE)
IIpakTnueckoe 3ansaTMe Ne 26 IccienoBaHue (QYHKIMHM Ha MOHOTOHHOCTh U 2
MOCTPOEHHE IpahuKOB.
Tema 7.9 HaubGonbmee wu | Comepikanue ydeOHOro Matepuaia
HauMEHBbIIIEe 3Hauenus | [Ipakrudeckoe 3ansaTue Ne 27 HaxoxxneHne HanGobIIEr0 1 HAMMEHBIIETO 3HAYEHU N 2
byHKIIUN byHKIMA
Tema 7.10 IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/AePkKAHUE (COodep:KaHMe MPHKJIAAHOIO
Haxoxxnenue MOIYJIs1)
ontumanbHoro pesynprara | [Ipakruyeckoe 3anatue Ne 28  IlpuMeHeHMe NPOU3BOJHOM TMpHU pPELICHUU 2
C IOMOIIBIO POU3BOAHOM B | IPUKJIAHBIX 3a/1a4
NPaKTUIECKHUX 3a/1a9ax
Tema 7.11 Conepxanne yueOHOTO MaTepraa
Pemenne 3aga4. | KontposibHasa padora Ne 7 @opmynsl u  mpaBwia  JuddepeHInpOBaHMUS. 2
IIponsBonnas GyHkuuu, ee | MccnenoBanne (GYHKIMHA C TMOMOIIBIO MpoM3BOAHONW. Hambonblilee ¥ HauMEHbIIEE
pUMEHEHHE 3HaueHUs! QyHKITUN
Paznen 8. 20 OK-01,
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ITepBoobGpa3nas pyHkIuM,

OK-02,

ee MpUMEeHEeHune OK-03,
Tema 8.1 Copepxanne yaeOHOT0 MaTepuana OK-04,
[lepBooOpa3znas ¢yHkuuu. | IloHSTHE HHTErPHUPOBAHMS. Pemenue 3amay Ha CBSI3b INEPBOOOpa3HOM M €€ 2 OK-05,
[IpaBuiia HaXO0XXIEHHUS | MPOU3BOIHOM, BBIYMCJICHUE nepBooOpazHoit TS JTAHHOU GyHKIHH. OK-06,
epBOOOPa3HBIX (KOMOMHUPOBAHHOE 3aHSTHUE) OK-07
Tabmuia Gopmysa Ui HAaXOKIEHHS TEPBOOOpasHbIX.  IIpaBujia BBHIYUCIECHUS 2 1K 2.1
1epBooOpa3HOl (KOMOMHUPOBAHHOE 3aHSITHE)
Tewma 8.2 Coneprxanue yueOHOro Matepuasia
Heonpenenennslit IIpakTuyeckoe 3ansaTue Ne 29 HeonpeneneHHbIi HHTErpail 2
UHTETpa
Tema 8.3 Copepxanue yueOHOro MaTepuana
OmnpeneneHublii uHTerpain. | [lonstue  onpeaenéHHOro  MHTErpaa. ®opmyna Herorona—  JleitOuuua 2
@®opmysna  Herotona  — | (KOMOMHHPOBAHHOE 3aHSTHE)
JleiOHuIA. [Tnomane | 3agaun, NpPUBOAANIME K IOHATHIO OIPEICIEHHOr0 HWHTErpaja — O BBIYMCIECHHH 2
KPUBOJIMHENHON TPAIEIMHU. | [JIOMIAAN KPHUBOJIHMHEHHOW Tpamelnud, O MEpEMENIEHHH TOYKH. (KOMOMHHPOBAHHOE
3aHATHE)
IIpakTuyeckoe 3anaTue Ne 30 ['eomeTpruueckuii cMbIC ONPEAECICHHOTO HUHTETpaia 2
Du3NUECKUil CMBICI ONPEETICHHOT0 HHTEeTpaia. (KOMOMHUPOBAHHOE 3aHSTHE) 2
Tema 8.4 IIpodeccuonanbHO-OpHEHTHPOBAHHOE coO/epKaHUe (colep:KaHMe MNPHUKJIATHOIO
OmnpeneneHHbIl UHTErpal B | MOLYJIS)
KU3HU IpakTuyeckoe 3ansaTe Ne 31 ['eomeTpuueckuii CMbICI ONPEACICHHOIO MHTErpaa. 2
®opmyna HetoToHa - Jleitbnuna.
IIpakTuyeckoe 3anaTue Ne 32 Pemienue 3agay Ha NPUMEHEHUE HMHTerpana Jajs 2
BBIYUCTICHUS (PU3NYECKUX BETUYHH U TUIOMIA e
Tema 8.5 Coneprxanne yueOHOTO MaTepraa
Hurerpansaoe ucuncnenne | Kontposannasi paéora Ne 8[1eppooOpasnas GpyHKINHN, €€ MPUMEHEHHE 2
Paznen 9 Ilpsmbie wu 18 OK-01,
IUIOCKOCTH B OK-02,
NPOCTPAHCTBE OK-03,
Tema 9.1 Coneprxanne yueOHOT0 MaTepuasia OK-04,
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OcCHOBHBIE TIOHSITHS
CTEPEOMETPHHU.
Pacnonoxxenne mnpsAMbBIX U
IIOCKOCTEH

[Ipeamer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, TpsiMasi, IUIOCKOCT,

MIPOCTPAHCTRO). OcHoOBHBIE AKCUOMBI CTEPEOMETPUH. ITepecekarommecs,

napajiesIbHble U CKpeuuBaromuecs npsimbie. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
(KxOMOMHHPOBAHHOE 3aHATHE)

Tema 9.2
[TapayieTbHOCTh  TPSIMBIX,
psIMOI U IJIOCKOCTH,

Copep:xanue yueOHOro MaTepuana

[Tapanmnensubie mpsiMass W 1IockocTh. Ompenenenue. Ilpusnak. CaoiicTBa (C
nokaszatesnberBoM). [lapamnensusie iockoctu. Onpenenenue. [Ipusnak. CsoiictBa (¢

IIJIOCKOCTEN JI0Ka3aTeJIbCTBOM). (KOMOMHUPOBAHHOE 3aHATHUE)
[Tapamrenenunen u ero oanementel.  [loctpoenue ceuennii. Pemenne 3amau.
(KOMOMHUPOBAHHOE 3aHSTHUE)
Terpasap u ero sneMeHTbI(KOMOMHUPOBAHHOE 3aHSTHE)

Tema 9.3 Copepxanue yueOHOro MaTepuana

[TepnieHIUKYIAPHOCTD [lepnennukynspueie mnpsmble. I[lapannenbHble mpsMble, NEPHEHAUKYISPHBIE K

IPSIMBIX, IPSAMOHN U
IIIOCKOCTH, TNIOCKOCTEH

IIJIOCKOCTH. IIpuznHax NEPIEHIUKYISIPHOCTH IPSAMOM 51 IIJIOCKOCTH.

[lepnenukynspHbie MI0CKOCTH. [Ipu3HaK NepneHANKYISIPHOCTH MJIOCKOCTEH.
Paccrosinust B mpocTpaHcTBE (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 9.4 Coneprxanue yueOHOro MaTepuaa
Teopema 0 TPEX 1 Tepnenmukynsp u makmonnas. TeopeMa 0 TpeX MEPHEHAMKYIIPaX. YTON MEXKIY
NEPIIEHIUKYJIIIpax .

CPHCHAMKYJIAP MPSIMOM U TUIOCKOCTBIO. YTOJ MEXKY IIOCKOCTSIMU (KOMOMHHUPOBAHHOE 3aHATHE)
Tema 9.5 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/IepP:KaHUe (COoAep:KaHHue NPHUKJIATHOIO
[TapannensHble, MO/1YJIAA)
NIEPIICHIUKYJISIPHBIE, IIpakTuyeckoe 3anstue Ne 33 IlepneHAMKyIIpHOCTH NPSMONM M IUIOCKOCTH,

CKpCIIUBAIOIIHUECS IPAMBIC

napaJijieJIbHOCTb ABYX MMpsAMBIX,
NEpUCHAUKYIIAPHOCTDb IUIOCKOCTEH

NEPNCHANKYIIAPHBIX IIJIOCKOCTH,

IIpakTnueckoe 3ansaTie Ne 34 CxpeluBaromuecs Ipsmble

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

Conepxkanue yaeOHOro MaTepuania

Kountpoabnas padora Ne 9 PacrionoxeHne npsMbIX U TJIOCKOCTEH B MPOCTPAHCTBE.
[leprieHAMKYASAPHOCTH W MAPATUIETBHOCTh NPSIMBIX M INIOCKOCTEH. CKpenmBarommecs
MpsIMbIE

OK-05,
OK-06,
OK-07
IIK 2.1

39



Pa3znen 10. Koopaunarsl u 12 OK-01,
BEKTOPBI OK-02,
Tema 10.1 Conepskanue yuebGHOro MaTepuana OK-03,
JlexapToBbl KOOPIMHATHI B IIpakTnueckoe 3anaTHe Ne 35  JlekapToBbI KOOpPAMHATBl B IPOCTPAHCTBE. 2 OK-04,
MpOCTPAanCTBE.  PaccTosmme [Ipocreiimune 3a1aun B KOOpAUHATAX. OK-05,
MEXIYy JBYMS TOYKaMH. OK-06,
Koopaunate! CEpEUHbI OK-07
oTpe3Ka
Tema 10.2 Copep:xanue yueOHOro MaTepuana OK-01,
BeKTOpHI B IPOCTPaHCTEE. Bekropsl B mpoctpaHcTBe. CliokeHHE U BBIUUTAHHWE BEKTOPOB. YMHOXKEHUE BEKTOpA 2 OK-02,
R T Komnuianapusie BeKTOpbl. Pa3noxeHue BekTopa Mo TpeM HEeKOMILJIaHAPHBIM OK-03,
Cxanaproe  pousBeAcHHe BEKTOpaM. YpaBHEHHUE IJIOCKOCTU. (KOMOMHHUPOBAHHOE 3aHSTHUE) OK-04,
BEKTOPOB OK-05,
OK-06,
IIpakTnueckoe 3ansitue Ne 36 Koopnunatel BekTtopa, CKansipHOE NPOU3BEIACHHE 2 OK-07
BEKTOPOB, YTOJI MEKIY BEKTOpaMH, YroJl MEX1y MPSIMON U MIOCKOCTBIO, YTOJI MEXAY IIK 2.1
IJIOCKOCTSIMHU.
Tema 10.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKaHUe (COomep:KaHue TPHKJIATHOIO
IIpakTuko- MO/YJIst)
opueHtupoBannble 3anauu | [IpakTuyeckoe 3ansaTue Ne 37 KoopauHaTHas miIOCKOCTb. Bbruncienue pacctostHui 2
Ha KOOPJMHATHOM | ¥ TUIOMIAJIeH Ha TTIOCKOCTH.
MJIOCKOCTH KonmuuecTBeHHbIE pacueThl (KOMOMHHPOBAHHOE 3aHSTHE) 2
Tema 10.4 Coneprxanne yueOHOTO MaTeprasa
Pewenne 3ama4. | Kourponbnasa padora Ne 10/lexapToBbl KOOpAMHATHI B MPOCTpaHCTBE. BeKkTOpHI B 2
KoopaunaTsl 1 BEKTOpBI npoctpaHcTBe. ClI0O)KEHHE UM BBIYMTAHHME BEKTOPOB. YMHO)KEHHE BEKTOpA Ha 4YHCIIO.
Kommnanapuele BekTopsl. CKalsipHOE NMPOU3BEACHUE BEKTOPOB. Pa3ioxeHue BeKTopa
[0 TpeM HEKOMIUIAHApHbIM BekTopaM. IIpocreiimme 3amaum B KOOpAMHATax.
Koopaunatsl BeKTOpa, pacCTOSHNUE MEX]Yy TOUKaMH, KOOPJIUHATHI CEPEANHBI OTPE3Ka,
CKaJIIPHOE IPOM3BEACHUE BEKTOPOB B KOOPJIMHATAX, YrOJl MEXIy BEKTOPAMH, Yroj
MEXy IPSIMOI U INIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSIMU
Paszngen 11. 44 OK-01,
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MHororpaHHuKHU

Tema 11.1
Bepmunbl, pebpa, rpanu
MHOI'OI'paHHHMKA

Conepxkanue y4eOHOro MaTepHuaia

[lonsitTue MHoOrorpanHuka. Ero sjieMeHThI: BeplIMHBI, pedpa, rpaHu. Jluaronansb.
Ceuenue. BoImyKiibie U HEBBIMTYKJIbIE MHOTOIPAHHUKH (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 11.2

[Tpusma, ee cocTaBisOIIHNE,
CEYECHHUE. [Ipsimas u
IIpaBUJIbHAS ITPU3MBbI

Copep:xanue yueOHOro MaTepuana

[Tonarue mpusmbl. Ee ocHoBaHuss u OokoBble rpaHu. Bricota mpusmbl. I[lpsmas u
HakJIoHHas npusMa. [IpaBuibHas npusma. Ee ceueHne (KOMOMHUPOBAHHOE 3aHSTHE)

IIpakTnueckoe 3ansaTue Ne38 Pemenue 3anau no teme «lIpusmar

Tema 11.3 Copep:xanue yueOHOro MaTepuana

[Mapannenenunern, Ky0. | [Tapamienenumen, CBOWCTBA MPSIMOYTOJIBHOTO Hapasuiesenuneaa, kyd. Ceuenne kyoa,
Ceuenue KyOa, | mapayienenumnena (KOMOMHUPOBAHHOE 3aHSTHE)

napasuiesenumnena

Tema 11.4 Coneprxkanue yueOHOro Marepuasia

[Mupamuna, ee | [IpakTuyeckoe 3anatue Ne 39 Ilupamuna u ee snemeHThl. CeueHHE MUPAMUIBI.

COCTaBIISIONINE, CEUCHHE.
[IpaBunbHas MpaMuIa.

YceueHHas nupamMuzia

[IpaBunbpHas nupaMua.

VYcedennas nmupamuaa (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 11.5
Cummerpust B Kyoe,
napajuieNienurnesie, npusMe,
nHpaMuIe

Copep:xanue yueOHOTO MaTepuana

CuMMeTpusi OTHOCHUTEIBHO TOYKM, HpsIMOM, IuiockocTH. Cummerpuss B KyOe,
napaJuiesienuresie, mpusMe, mupaMuie (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 11.6
IIpumepsl cumMeTpuil B
npodeccuun

IIpodeccnona/ibHO-OPHEHTHPOBAHHOE COAEpPKaAHHE (cCoAepKaHMe NPHUKJIATHOIO
MOIYJIs1)

IpakTuueckoe 3ansitue Ne 40 CumMeTpus B NMpHUPOAE, apPXHUTEKType, TEXHHKE, B
ObITY

Tema 11.7 Coneprxanne yueOHOTO MaTepuaa

[IpaBunbHBIE IIpakTnueckoe 3ansitue Ne 41 [lonstue npaBUJIbHOTO MHOrorpaHHuka. CBoiicTBa
MHOTOTpaHHUKH, UX | MpaBUIbHBIX MHOTOTPAHHHUKOB

CBOMCTBa

Tema 11.8 Coneprxanue yueOHOro MaTepuaa

Hununnp, ero | [unuanap u ero snemeHThl. CeueHue WIMHApPA (HapaieIbHOE OCHOBAHUIO U OCH).

OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.1
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cocrapiptronne. CeueHue
LUIMHApA

Pa3Beprka nmmHapa (KOMOMHUPOBAHHOE 3aHSTHE)

Permrenue 3anau mo teme «l{umuaap» (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 11.9
Komnyc, ero cocrasmistorniue.
CeueHue KoHyca

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/ep:KaHue (CoAep:KaHMe TPHUKJIATHOTO
MO/1YJIfA)

Konyc u ero snementsl. CeueHue KoHyca (IapajuieIbHOe OCHOBAHHMIO U TPOXOSIICe
4yepe3 BEpIIMHY), KOHHYECKHE CeucHHs. Pa3Beprka KoHyca(KOMOMHHPOBAHHOE
3aHATHE)

IIpakTuyeckoe 3ansaTue Ne 42 Pemenue 3a1a4 no reme «Konyc»

Tema 11.10 Copep:xanue yueOHOro MaTepuana

YceueHHbI KOHYC. | Yceuennblii koHyc. Ero oOpasyromas u BbicoTa. CeueHHE YCEYEHHOTO KOHYca
Ceuenue YCEUEHHOI0 | (KOMOMHHUPOBAHHOE 3aHSTHUE)

KOHYca

Tema 11.11 Copepxanne yaeOHOTo MaTepuana

lap u cdepa, ux ceueHus

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

Tema 11.12

ITousTe 06 00BEMe Telna.
OTHolIEHHE 00HEMOB
MOJOOHBIX TEN

Copep:xanue yueOHOTO MaTepuana

[Tonsitue 06 ob6beme Tema. OOBeM Kyba M TPSIMOYTOJBHOTO TMapajuieienumnesa.
(KOMOMHMPOBAaHHOE 3aHATHE)

O6beM mpu3Mbl U HWIMHAPA. OTHOILIEHHE 00BEMOB MTOI00HBIX TeJ.(KOMOMHUPOBAHHOE
3aHSATHE)

Tema 11.13
O0BEMBI u IO A
MOBEPXHOCTEHN Tel

Copepxanue yueOHOTO MaTepuana

O6beMbl mnupamuabl U KoHyca. OObeM mmapa. Ilmomanu mnoBepxHOCTEH Ten
(KOMOMHHPOBAHHOE 3aHATHE)

Tema 11.14
KomOuuamm
MHOTOTPAHHUKOB U  Tel

Conepxkanue yaeOHOro MaTepuaia

IIpakTnuyeckoe 3ansiTue Ne44 KoMOMHAIIMU T€OMETPUYECKHUX TET

BpallleHus
Tema 11.15 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepKaHue (Coep:KaHHe TPHKJIATHOIO
['eomerpuueckue MO/1YJIfA)
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KOMOWHAIMK Ha rpakTuke | Mcmonb3oBaHue KOMOHMHAIMii MHOTOTPAaHHUKOB W TeNl BpAIICHUS B IPAKTHKO- 2
OPHEHTHPOBAHHBIX 3a/a4aX (KOMOMHHUPOBAHHOE 3aHSTHE)
IIpakTnyeckoe 3ansaiTue Ne 45 Pemienue reoMeTpuyecKux 3aad Ha KOMOWHAIMN 2
MHOTI'OI'PaHHHUKOB
Tema 11.16 Coneprxkanue y4eOHOT0 MaTepuaia
Pemenue 3ana4. | KourpoabHasi padora Ne 11 OObeMbl U IJIOMIAIN TOBEPXHOCTH MHOTOTPAHHUKOB M 2
MHOrOrpaHHUKM ¥ Tella | TeJ BpalleHHsI
BpallleHus
Paznen 12. 10 OK-01,
Mmno:xecTBa.  DjIeMeHTBI OK-02,
Teopum rpagos OK-03,
Tema 12.1 Copep:xanue yueOHOro MaTepuana OK-04,
MHoxecTBa ITonarue mMHoxecTBa. [lonMHOX)ecTBO. Onepanuu ¢ MHOXecTBaMU(KOMOMHUPOBAHHOE 2 OK-05,
3aHATHE) OK-06,
Tema 12.2 IIpodeccuonanbHO-OpHEHTHPOBAHHOE coOepKaHue (co/ep:KaHue TPHUKJIATHOIO OK-07
Onepanuy ¢ MHOKECTBAMHU | MO/LYJIs1) IIK 2.1
IIpakTnyeckoe 3anaTne Ne 46 Onepanuu ¢ MHOXecTBamMM. PeleHue NnpuKIagHbIX 2
3a1a4
Tema 12.3 Coneprxanue yueOHOro MaTepuana
I'padsr [Tonstue rpaga. Cesi3HbIN rpad, nepeBo, LUK rpad Ha MIOCKOCTH(KOMOMHUPOBAHHOE 2
3aHSATHE)
IpakTuyeckasi padora Ne 47 CocraBieHue rpada 1o ycioBUIO 3a71a9u 2
Tema 12.4 Coneprxanue yueOHOro MaTepuasa
Pewenne 3amad. | Kourpoabnasa paGora Ne 12 Onepauum ¢ MHOXecTBamH. OINHCaHHE pPEATBHBIX 2
MmuoxectBa, I'padhpl M MX | cuTyaruii ¢ HOMOIIBIO MHOKeCTB. [IpiMeHeHue rpadoB K PELICHHIO 3a/1a4
pUMEHEHNE
Pazgen 13. DiemeHTHI 22 OK-01,
KOMOMHATOPUKH, OK-02,
CTATUCTHKH W  TEOPHH OK-03,
BePOSITHOCTEI OK-04,
Tema 13.1 Coneprxanue yueOHOro MaTepuaa OK-05,
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OCHOBHEBIE OOHATUSA

IIpakTnueckoe 3anaTme Ne 48 IlepectaHOBKH, pa3MEIEHUs, COYETAHHUS.

KOMOMHATOPUKHI (KOMOMHHMPOBAHHOE 3aHSTHE)
Perrenne KOMOMHATOPHBIX 3314 (KOMOMHHPOBAHHOE 3aHATHE)
Tema 13.2 Coneprxkanne y4eOHOT0 MaTepuaia
CoOniTHE, BEPOATHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHS. YCIOBHAs BEPOSITHOCTh. 3aBUCUMBIC U

coObiTus.  CliokeHue u
YMHOKECHHE BEPOATHOCTEN

HE3aBUCHMBbIC COOBITHS. (KOMOMHUPOBAHHOE 3aHSTHEC)

IIpakTuyeckoe 3ansitue Ne 49 TeopeMbl 0 BEpOSATHOCTH CyMMBI cOObITHI. Teopemsl 0
BEPOSITHOCTH MPOU3BEJCHHUS COOBITHIA.

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

Tema 13.3 IIpodeccnonabHO-OPUEHTUPOBAHHOE CO/ep:KaHue (CoAep:KaHMe TPHUKJIATHOTO

BepositHOCTB B | MOAYJIAA)

podhecCHOHATBHBIX IpakTuyeckoe 3ansaTue Ne 50 OTtHocuTenbHas YacTOTa COOBITHS, CBOHCTBO €€

3aa4ax ycroiunBocTU. CTaTHUCTUYECKOE olpezesieHne BeposTHOCTU. OlieHKa BEpOSTHOCTH
COOBITHS

Tema 13.4 Coneprxanue yueOHOro MaTepuaa

JuckperHas ciyuyaiiHas | Bunel cnydaiineix BenuuuH. OmnpeneneHue JUCKPeTHON cilydaiiHOM BeIMYMHBI. 3aKOH

BEJIMYNHA, 3aKOH €€ | pacnpeeneHus AUCKPETHOH ciayyaiiHOW BeTMYMHBI. (KOMOMHUPOBAHHOE 3aHSATHE)

pacrpeneacHus IIpakTnueckoe 3ansaitue Ne 51 YucnoBble XapaKTepUCTHKU TUCKPETHOM Cly4ailHOH
BEJTMYHHBI

Tewma 13.5 Coneprxanue yueOHOT0 MaTepuasia

3agaun  MaTeMaTHYECKOI
CTaTUCTUKU

IIpakTnyeckoe 3anaTue Ne 52 Bapuanuonsslii psag. [lonuron yactor u rucrorpamma.
CraTtucTudeckre XapakTepUCTHKHU psiJia HaOII0IaeMbIX TaHHBIX

Tema 13.6
Cocrasiieaie TaOIUIl ©
JrarpaMM Ha IIPaKTHUKE

IIpodeccnona/ibHO-OPHEHTHPOBAHHOE COAEpPKaHHE (cCoAepKaHMe NPHUKJIATHOIO
MOYJIs1)

IMpakTnyeckoe 3ansaTue Ne 53 IlepBuuHas 00paOOTKa CTATHCTUYCCKUX JaHHBIX.
I'padpmyeckoe wx  mpejacraBieHWe. HaxokJaeHHWE  CpeTHUX  XapaKTEPUCTHK,
Ha0II0/1aeMBIX JaHHBIX(KOMOMHHPOBAHHOE 3aHATHUE)

OK-06,
OK-07
IIK 2.1

Tema 13.7

Pemenne 3agay. DieMeHTHI
KOMOWHATOPHKH,
CTaTUCTUKH WU TEOPUH

Copep:xanne yueOHOTO MaTepuana

Kontpoabnass padora Ne 13Dnementsl komOuHatopuku. CoOBITHE, BEpOSTHOCTH
coObITus. Crio)KeHUE M YMHOKEHUE BEPOSITHOCTEH
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BEPOSATHOCTEMN

Pa3znen 14. YpaBHeHus m 28
HepaBeHCTBA
Tema 14.1 Coneprxkanue y4eOHOT0 MaTepuasia
PaBHOCHIIBHOCTH PaBHOCUNbHOCTH ypaBHeHUN U HepaBeHCTB. Ompenenenus. OCHOBHBIE TeEOpPEMbI 2
YPaBHEHMH M HEPABEHCTB. | PABHOCHIBHBIX IEPEX0JlaX B YPaBHEHHSIX W HepaBeHCTBax. OOIIMe METOABI PelICHUs
OO01re MeTobl peleHus YPAaBHEHUI: METOJ pPAa3loXKEHHsT Ha MHOXWUTEIM, METOJ BBEAECHHUS HOBOH
nepeMeHHONH(KOMOMHUPOBAHHOE 3aHATHE)
IIpakTnueckoe 3ansaTne Ne 54 Perienue ypaBHEHUH pa3InuHbIMU 2
croco0aMu(KOMOMHUPOBAHHOE 3aHSATHC)
Ilepexon oT paBeHcTBa (YHKUUMNH K pPaBEHCTBY apryMEHTOB MJii MOHOTOHHBIX 2
byHkui, QyHKIHOHAIBHO-TpaduUecKuil MeTo1 (KOMOMHUPOBAHHOE 3aHATHUE)
Tema 14.2 Coneprxanue yueOHOro Marepuasia
I'padpuueckuit meto | [IpakTuyeckoe 3ansaTHe Ne 55 OOuiye Meroabl pelIeHHs] HEPABEHCTB: IEPEXO] OT 2
pelIeHus YPaBHEHHMH, | CpaBHEHHSI 3HAUCHUH (YHKIMH K CPAaBHEHUIO 3HAYCHUN apryMEHTOB I MOHOTOHHBIX
HEPABEHCTB (GyHKIUI, METO/1 HHTEPBAJIOB
I'paduueckuit MeTo1 perieHus: ypaBHEHUH U HepaBeHCTB(KOMOMHUPOBAHHOE 3aHATHE) 2
Tema 14.3 Coneprxanue yueOHOro MaTepuaa
YpaBHEHHSI M HEPABEHCTBA | OmpeseNieHne MOy, PackphITHE MOIYIS TI0 ONpeIeeH 0. IIpocTeiinme ypaBHeHUs 2
€ MOayneEM Y HEpaBEHCTBA ¢ MOAYJIeM. (KOMOMHUPOBAHHOE 3aHSITHUE)
IIpakTnyeckoe 3ansaTHe Ne 56 IlpuMeHeHne pPaBHOCWIIBHBIX IEPEXOAOB B 2
OTpeJIeIEHHBIX TUIIaX YPaBHEHUN U HEPABEHCTB
Tema 14.4 Coneprxanue yueOHOro MaTepuasna
VYpaBHEHUs M HEpaBEHCTBA | 3HAKOMCTBO  C  mapameTpoM.  llpocreiiiime  ypaBHEHHUST ¢ TapaMeTpoM 2
C IapaMeTpaMu (KOMOMHHPOBAHHOE 3aHSTHE)
Tema 14.5 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/Aep:KaHMe (CoAep:KaHMe MPUKJIATHOTO
CocraBieHHE U pELICHHUE | MOIYJISA)
npodecCHOHATBHBIX  3a7a4
C ITIOMOUIBIO YPABHEHUI Pemenne TeKCTOBBIX 33/1a4 Ha JBIKEHUE (KOMOMHUPOBAHHOE 3aHSTHE) 2
Pemrenne TeKCTOBBIX 3a7ja4 Ha CMECHU U CILIaBbl (KOMOMHUPOBAHHOE 3aHSTHE) 2
Pemrenne TekcTOBBIX 3aa4 Ha PabOTYy(KOMOMHUPOBAHHOE 3aHITHE) 2

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.1
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IpakTnueckoe 3ansiTue Ne 57 PemeHue TEKCTOBBIX 3a7ad MpodeccHOHATBLHOTO 2
coziepkaHus (KOMOMHUPOBAHHOE 3aHSTHE)
Tewma 14.6 Copepxanne yaeOHOT0 MaTepuana
Pemenue 3ana4. | KonTpoabHast padora Ne 14 OOmme MeTOabl pEelICHHS YpaBHEHWW W HEPABEHCTB 2
VYpaBHEHUs U HEPABEHCTBA
2 cemecTp 204
Bceero: 306

HpOMe?KyTO‘lHaH aTrecranuda - 3K3aMCEH 1u2 ceMecTp
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3. YCJIOBHUSA PEAJIN3AIIMA TPOTPAMMBbI YYEBHOM JUCIHUIIIUHBI

3.1 TpeGoBannss K MUHHMAJIbHOMY MATePHAJIBLHO-TEXHHYECKOMY 00ecreYeHH 0
YueOHblil mpenMeT peanusyercs B yueOHOM KabuHeTe «KaOuMHET MaTeMaTHKU».

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAaJ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOUIHXCS;

— pabouee MECTO MpenoaBaTess;

— METOAMYECKNE MaTepUabl 110 JUCLUILIMHE.

Texuuueckue cpeacrtBa oOydeHHs paboyero Mecra IMpernoaaBaTelisi: KOMIBIOTEPHOE
o0opynoBaHue, COOTBETCTBYIOIIIEE COBPEMEHHBIM TpeOOBaHUSAM O0€30MacHOCTH U
HAEKHOCTH, IPEIyCMaTPUBAET BO3MOXXKHOCTb MHOTO(QYHKIIMOHAIBHOTO HCIIOJIb30BAHUS
KaOuHeTa, C IeJIbI0 U3YyYeHUs TUCHUILUIMHBI, MYJIbTUMeIUHHOEe 00opynoBaHUE (IIPOEKTOpP U
MIPOCKIMOHHBIN 3KpaH), JJOKaJIbHAs CETh C BBIXOA0M B Internet.

IlepeyeHb JMUIEH3MOHHOTO M  CBOOOJAHO PACHIPOCTPAHSIEMOr0 MPOrPaAMMHOIO
o0ecreyeHus:

IIpu u3y4yeHUM AUCHHUILIMHBI B ¢opmaTe JIEKTPOHHOI0 00y4eHHUsI € MCIOJIb30BaAHUEM
AO0T

3.2. UndopmannonHoe odecriedeHue peaan3anuu NporpaMmmbl

Jis peanusanuu nporpammbl OuOinoTeYHbINH (oHA 00pa30BaTENbHONW OpraHU3alMM UMEET
IIeYaTHbIE WU/WIM JIEKTPOHHbIE 00pa3oBaTelibHbIE U MH()OPMALMOHHBIE PECYPChI, UCIIOJIb3YEMbIE B
00pa3oBaTeIbHOM IpOIIECcCe.

Ilepeyenb pexoMeHAyeMbIX Y4YeOHBIX M3IAHWH, [AONMOJHUTEIbHOH JIMTEPATypPbl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHAA:

3.2.1.0cHOBHBbIE HCTOYHHKH:
1. Amumor IIA., Komsrua FO.M., TkauéBa M.B. u ap. Maremaruka: anrebpa W Hauana
MaTeMaTUYeCKOro aHaliu3a, reoMeTpus. Anredpa W Hayajda maremaTudeckoro anamm3a 10-11
KJIacChl: yueO. Juisi 00meo0pa3oBaT. opraHu3aiuii: 0a3oBblii U yriyOiaeHHbIH ypoHH.- 10 —€ u3m. —
M.: AO "UznatenncTtBo "[Ipocsemnienue", 2022.-463 c.
2. Aranacsn JI.C., byry3o B.®., Kamomnes C.b. m np. Maremaruka: anrebpa M Hauaia
MaTeMaTHYeCcKoro aHanusa, reomerpus. ['eomerpust (6a3oBblii M yriyOneHHbll ypoBHHM) 10-11
KJ1acchl: yueb. [ o01meo0pa3oBaT. opraHu3anuii: 6a30BeIid M yriiyoJaeHHbIH ypoBHH.- 10 — m3a. —
M.: AO "UzparensctBo "IIpocBenienne", 2022.- 287 c.

3.2.2./lonoTHUTEIbHbIE HCTOYHUKM:
3. Koznos B.B. Marematuka: anrebpa u Hadajga MaTeMaTHYECKOrO aHajlu3a, T€OMETPHs: Y4eOHUK
g 10 kiacca . bazoBelii u yriny6nénnbiii 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 obpamenus: 05.05.2023). - TekcT: 3MEeKTPOHHBI.
4. Koznos B.B. Martemaruka: anreOpa U Hauajga MaTeMaTUYECKOIO aHaJN3a, T€OMETpUs: y4eOHUK
mis 11 xmacca . ba3zoBwiit u yriny6nénnsiii yposau / B.B. Kosznos, A.A. Hukutun. - Mocksa :
Pycckoe  cmoBo, 2020. - 464 c. - ISBN  978-5-533-00274-5. -  URL:
https://ibooks.ru/bookshelf/374166/reading (nara obpamienus: 05.05.2023). - TeKkCT: 7I€KTPOHHBIH.

3.2.3.Ilepuoanyeckue U3TaHusI:
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3.2.4.11epevyennb mnpodeccCHOHATbHBLIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CHPABOYHBIX
cucTeM:

1. Opyd  OpPraHM3alMi  JUCTAHIMOHHOTO OOYYEHHS HCIOJB3YIOTCS  AIICKTPOHHBIC
mwiargopmer: Zoom, Moodle

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

3. NudopmarmonHas cucrema «EIuHOE OKHO T0CTyIa K 00pa30BaTeIbHBIM pecypcamy. -
URL.: http://window.edu.ru / - TeKkcT: 3IeKTPOHHBII.

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

JJIEKTPOHHBIN.

5. OTkpeIThI  KOJUIemK. Maremaruka. - URL: https://mathematics.ru / - Teker:
JJIEKTPOHHBIN.

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

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

8. https://www.book.ru/ Dnekrpontas OubIUOTEUHAs CHCTEMA
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEFHOM JUCIATLJIMHBI

KoHTponsr # oOIEHKa pe3ylbTaTOB OCBOEHHUS 00IIe00pa30BaTENbHOW  JUCHUIUIMHBI
PacKpbIBalOTCS 4Yepe3 AMCHUILTMHAPHBIC PE3Yy/bTaThl, HANpPaBJICHHbIE HAa (OpPMHUpPOBAaHUE OOIIMX
KOMIIETEHIIM 10 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTo MaTepuania.

[TpomexyTouHas arrectanus B popMe dK3aMeHa.

pEeIICHUA 3aJa4

15,16

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

Pa3zpgen/Tema THI OLIeHOYHBIX
Oo6mas/npodeccuoHanbHaA MepOonpPUsITUSI
KOMIIEeTEHI[HS
OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 TT-0/c°, 1.4, TectupoBanue

VYcerHblit onpoc

npodeCcCuOHAITBHON P2, Tembr 2.1,2.2,2.3,2.4,2.5 MaremaTruueckui
TPUMEHUTETBHO P4, Temr1 4.1, 4.2, 4.3 I1-0/c, 4.4, WHauBuayaibHas
K pa3JIMYHBIM KOHTEKCTaM 4.5,4.6 II-o/c, 4.7 CaMOCTOSITeITbHAS
P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6 aGoTa
5.7 11-0/c, 5.8, 5.9, 5.10, 5.11 P
[IpencraBinenue
P 6, Temn1 6.1, 6.2 pe3yIbTaToB

MPAKTHYECKUX padboT
3aiuTa TBOPUECKUX

pabor
P 8, Temn! 8.1, 8.2, 8.3, 8.4,8.5 3
aluTa
P 9, Temn: 9.1, 9.2, 9.3, 9.4, 9.5 TI-
0/c. 9.6 WHIUBUIYaJIbHBIX
’ MIPOEKTOB

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 IT-0/c,11.8,11.9,
11.10 IT-o/c, 11.11,11.12, 11.13,
11.14, 11.15, 11.16, 11.17

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

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

KonTponbnas padbora
Brmonaenne
9K3aMEHAIMOHHEIX
3aJaHuM

OK 02. Ucmionp30Barth
COBpEMEHHBIE CPE/ICTBA

P 1, Tema 1.1, 1.2, 1.3 TI-o/c*, 1.4,
15, 1.6

TectupoBanue
VYcTHBII onpoc

MIOUCKA, aHAJIHN3a U P2, Temn1 2.1,2.2,2.3,2.42.5 MareMaTHueCK i

MHTEpHpeTanun P 3, Temsr 3.1,3.2,3.3,3.4 JTUKTaHT

MHGOpMAITHH, T P4, Tems 4.1, 4.2, 4.3 TI-o/c, 4.4, VHauBHIyaTbHas

MH(OPMAIOHHEIE 4.5,4.6 IT-o/c, 4.7 CaMOCTOATETbHAs
P 5, Temsr 5.1,5.2,5.3,54,5.5,5.6

TEXHOJIOTHH JIJIS paborta
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BBITIOJIHCHUA 3aJa4
npodeccnoHaTbHOMI
JeSITEIIBHOCTH

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

P 6, Temn1 6.1, 6.2

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

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

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

P 9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5 II-
o/c, 9.6

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

IIpencrasinenue
pe3yabTaToB
IPAKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabort

3amura
UH/IMBUYaJIbHBIX
IPOEKTOB
KonTponbnas padora

10.4 Beinonnenue
’K3aMEHAIIMOHHBIX

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

P12, Temsr 12.1,12.2,12.3,12.4

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

13.5 I1-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 03. IlitanupoBats u P1,Temal.1,1.2,1.3 H-o/c5, 1.4, TectupoBanue
peanu3oBbiBaTh cooctBennoe | 1.5, 1.6 YcTHBIN onpoc
npodeccuoHanbHOE U P2, Tembr 2.1,2.2,2.3,2.4,2.5 Maremarudeckuii
JUYHOCTHOE Pa3BUTHE, P 3, Tems 3.1,3.2,3.3,3.4 JIIUKTAHT
HpeANPUHUMATETBCKYIO P4, Temsr 4.1, 4.2, 4.3 I-o/c, 4.4, WuauBuayanbHas
JEATETbHOCTD B 4.5, 4.6 Il-o/c, 4.7 CaMOCTOSITENTbHAS
npodeccHonaTbHOI chepe, P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6 paGora

5.7 IT-o/c, 5.8, 5.9, 5.10, 5.11
UCIIOJIb30BATh 3HAHUS 110 I[Mpencrasnenne
¢unancosoii rpamotHoct B | P 6, Temsr 6.1, 6.2 PE3yIBTaTOB

PAa3JIMIHBIX ) KU3HCHHBIX

CUTYyalusiIxX

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

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

P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 85

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

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

P11, Temnt 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 -0/c,11.8,11.9,
11.10 M-o/c, 11.11, 11.12, 11.13,
11.14, 11.15, 11.16, 11.17

P 12, Temnt 12.1,12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 T-o/c, 13.6

P 14, Temsi 14.1, 142, 14.3, 14.4,

MPAKTHYECKHUX padoT
3amura TBOPUYECKUX
pabor

3ammra
WHIMBUTyaJIbHBIX
MIPOEKTOB
KonTponbnas padbora
Brmonaenne
9K3aMEHAIMOHHBIX
3aJaHuH
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14.5 I1-o/c, 14.6

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

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

P2, Tems 2.1,2.2,2.3,2.42.5

P 3, Temsr 3.1, 3.2, 3.3, 3.4

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

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

P 6, Temn1 6.1, 6.2

P7, Temn 7.1,7.2,7.3,74,7.5,
7.6,7.711-0/c,7.8,7.9, 7.10 II-o/c,
7.11

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

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

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

TectupoBanue
YeTHBII onpoc
Maremaruueckuit
JTUKTaHT
NunuBuayanbHas
CaMOCTOsITeNIbHAs
paborta
IIpencrasinenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
UH/IUBUAYaJIbHBIX
IPOEKTOB
KonTponbnas padora

Brmonaenne

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

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

P12, Temnr 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, Temsur 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. Ocy1iecTBasiTh P1,Temal.1,1.2,1.3 [-o/c’, 1.4, TectupoBanue
YCTHYIO U THCHMEHHYIO 1516 VCeTHBIH ompoc
KOMMYHHUKALHMIO Ha P2, Temn1 2.1,2.2,2.3,2.4,2.5 MareMaTHaecKuit
rOCYJapCTBEHHOM SI3bIKE P3,Temsr 3.1,3.2,3.3,3.4 JTUKTAHT
Poccuiickoit ®eneparyn ¢ P4, Temer 4.1, 4.2, 4.3 I1-o/c, 4.4, WuauBuayanbHas
y4eToM 0coOeHHOCTEeH 4.5,4.6 Il-o/c, 4.7 CaMOCTOSTEIbHAS
COIMATEHOTO B KyTETYPHOTO P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6 pa6ora

5.7 1I-0/c, 5.8,5.9,5.10, 5.11
KOHTEKCTa [IpencraBnenue

P 6, Temsl 61, 62 pe3yabpTaToB

P7, Temsr 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

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

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

NPaKTHYECKUX PadOT
3amuTa TBOPYECKUX
pabot

3amura
VHTUBHTyaJIbHBIX
MIPOEKTOB
KonTponbnas pabora
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10.4 Brinonnenue

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

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

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

11.14,11.15, 11.16, 11.17

P 12, Temsr 12.1,12.2,12.3,12.4

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

13.5 I1-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 06. IIposiBATH P1,Temal.1,1.2,1.3 [-o0/c®, 1.4, TecTupoBanue
IPaXKJIAHCKO- 15,16 VeTHbIi onpoc
MaTPUOTUIECKYIO TTO3UIIHIO, P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTruueckuit
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, NuauBuyanbHas
OCHOBE TPaUITHOHHBIX 4.5,4.6 Il-o/c, 4.7 CaMOCTOSITeNIbHAs
P — P 5, Temnt 5.1, 5.2,5.3,5.4,5.5,5.6 paGorta

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

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

MEXHALMOHAIbHBIX U
MEXPEIIUTUO3HBIX
OTHOLLUEHUH, IPUMEHATD
CTaHJapThl
AHTUKOPPYILIHOHHOTO
ITOBEJICHUS

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

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

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

P 9, Temn: 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

NPaKTUYECKUX paboT
3aiuTa TBOPUECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
IIPOEKTOB
KonTponbnas padbora

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

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, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 07. CopneiicTBOBaTh P1,Temal.1,1.2,1.3 I-o0/c’, 1.4, TectupoBanue
COXPaHEHHUIO OKPYKAIOIIEH 15,16 VeTHBIH ompoc
cpensl, pecypcocbepexenuto, | P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTuueckuii
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, WuauBuayatbHas
TIPHHIUITEL GEePeKINBOTO 4.5,4.6 IT-o/c, 4.7 CaMOCTOATENbHAS

P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6
MIPOU3BOJICTBA, 3(PPEKTUBHO paborta

52



JIeViCTBOBAaThH B

I-Ip6?>BI>I‘-IEII‘/JIHI:JX CUTyalusx

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

P 6, Temn1 6.1, 6.2
P7, Temnr 7.1,7.2,7.3,74,7.5,
7.6, 7.7 11-0/c, 7.8, 7.9, 7.10 IT-o/c,

IIpencrasinenue
pe3yabTaToB
IPAKTUYECKUX paboT
3aiuTa TBOPUYECKUX

7.11 pabor

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5 3amura

P 9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5 II- | HHAUBUAYAIBLHBIX
o/c, 9.6 IIPOCKTOB

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

KonTponbnas padora

P 10, Temsr 10.3

P11, Temsr 11.9, 11.15
P12, Temnr 12.2
P 13, Temn , 13.3,13.6
P 14, Temm 145

10.4 Beinonnenue
9K3aMEHAIIMOHHBIX

P11, Temsr 11.1,11.2,11.3,11.4, N

11.5,11.6, 11.7 TI-0/c,11.8,11.9, I

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

11.14,11.15, 11.16, 11.17

P12, Temsr 12.1, 12.2,12.3,12.4

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

13.5 I1-o/c, 13.6

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

14.5 I1-o/c, 14.6
[1IK 2.1 OpranuzoBbiBaTh U P1,Tema 1.6 [IpencraBnenue
OCYIIECTBIISATh P4, Tembr 4.6 pe3yJIbTaToB
HpEABapUTEIILHYIO 1 P 5, Temsr 5.7 NPaKTUYECKHX PabOT
BOSIYIIHEX CYIIOB P8 Tous 8.4 CaMOCTOSITENIbHAS
BEPTOJIETHOTO P 9’ Temsr 9.5 padora
THIIA. ’ TectupoBanue

KonTponbnas padbora

5 HEPEYEHbB UCITOJIB3YEMbBIX METOJAOB OB YUYEHU S

5.1 ITaccuBHBIE: OMPOC, PENPOYKTHUBHBIE YIIPAKHEHUS 110 3aKPETIEHUIO U 0TpaboTKe

HU3YUCHHOI'O MaTcpHralia
5.2 AKTUBHEIC U HHTCPAKTUBHBIC: 9BPUCTUYCCKUC GCCGI[BI, AUCKYCCHH, HpOGKTHBIfI MCTOX,

HpEe3CHTALH.
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