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1. MACHOPT PABOYEN MTPOT'PAMMBI YYEFHOM JUCIUILIAHBI

0/1b.08 MaTemaTuka

1.1. O6s1acTh NPUMEHEHUsI TPOrPAMMBI Y4eOHOH AUCHUNIMHBI
Pabouast mporpamma ydaeOHON TUCIHUILIMHEI (Hajiee — pabodasi mporpamma) sBIISICTCS
YacThl0 OCBOEHHSA NPOrpaMM MOATOTOBKM CIELHAIMCTOB CPEAHEro 3BEHa (Jaiee
IITICC3) B cootrBerctBUM ¢ PI'OC CIIO P® u IIOOII CIIO ans crnenuaibHOCTH
40.02.04 FOpucnpyaeHius.

(ykazamv npogheccuro, cneyuanbHoCmsy, YKPYRHEHHYIO 2pynny (epynnwl) npogeccuti
u1Uu Hanpasiexue (HanpasieHus) n0O2oMoeKuU)

Pabouas nporpamma yueOHoi auciurumasl O/1b.08 MaTtemaTika MOXeT ObITh
ucnosib3oBaHa mno cnenuaigbHocTsM CIIO Ha 6a3e cpenHero (IOJIHOTO) OOMIETO
oOpa3oBaHus, B JOINOJHHUTEIHOM MPOPECCHOHAIILHOM O00pa30BaHUM B paMKax
peanu3alyy IporpamMmm MepenoaroToBku kaapos B yupexaeHusx CIIO.

1.2. Ileqiu v 3agaum y4eOHOM IMCHUIIMHBI, TPe0OBAHNUS K pe3yibTaTaM
O0CBOCHHS YUeOHOI TUCIUIINHBI

VYuebnas JUACITATLINHA 0/15.08 Marematnka OTHOCHUTCS K
00111e00pa30BaTEIILHOMY LIUKITY.

[enpro peanu3alud OCHOBHOW 0Opa30BATEIbHOM MPOrPAMMBbI  CPEIHETO
oOmero oOpa3oBaHus MO OpeaMeTy MaremaTHhka SIBISETCS OCBOCHHE COJEPIKaHMS
npeaMera Martematvka U JOCTHXKEHUE OOYYaIONMIMMUCS PE3yJIbTAaTOB U3YYEHHUS B
COOTBETCTBHUH C TpeboBaHusIMHU, ycTaHoBIeHHBIMU PI'OC CIIO PO u ITOOII CIIO.

Conepxanue mnporpamMmbl «MarTemMaTuKa» HaMpaBI€HO Ha JOCTUKEHUE

CICIYIOIINUX LEIICH:

- o0ecrieueHre  CPOPMHUPOBAHHOCTH  MPEJACTABICHUNA O  COIMAJIbHBIX,
KyJIBTYPHBIX U UCTOPUYECKHUX (DAKTOpPAX CTAHOBJICHUS MaTEMAaTHKHU;

- ofecrieueHre CHOPMUPOBAHHOCTH  JIOTHYECKOTO, aJITOPUTMHUYECKOTO |
MaTEeMaTHYECKOTO MBIIUICHUS;

- obOecrnieueHne cHOPMUPOBAHHOCTH YMECHHH MPHUMEHSTH IOJyYCHHBIC 3HAHHS
MIPH PEIICHUN PA3JIMYHBIX 3a71a4;

- o0ecrneueHre cHOPMUPOBAHHOCTH MPEJACTABICHUN O MaTeMaTHKE Kak 4acTH
00IIeUeI0BEUECKOI KYJIBTYpPhI, YHUBEPCATHHOM SI3bIKE HAYKH, ITO3BOJISIOIICM
OIMCHIBATh M M3Y4aTh PEAIbHBIC MPOIICCCHI U SBIICHUS.

Pabouas mporpaMma MOXKET WCIIOIB30BAThCS APYTHMH 00pa30BaTEeIbHBIMU
OpraHm3aysIMK (YIPEXKICHUSAMHI), PEaTH3YIOIIHMHA 00pPa30BaTEIBHYIO MPOTPaAMMY
cpeaHero oo6mero oOpazoBanus B mpedenax ocBoenms OIIOII CIIO na 6aze
ocHOBHOTO 00111eT0 00pazoBanus (IITICC3).



2. PE3YJIbTATBI OCBOEHUSA YUYEBHOM JUCIUIIJINHBI

Koa n HanmeHoBaHue
thopmupyembix
KOMITeTeHIIU I

IInanupyemble pe3yJbTaThbl 0CBOCHHUS THCIHMIITIHHBI

O0mmme

JucuuiuinHapHbie

OK 01 Bsi6upats criocoOsr
pelLIeHus 3a1a4
po¢eCCHOHATBHOMI
JeATeIbHOCTH
MIPUMEHUTENBHO K
Pa3IMuHBIM KOHTEKCTaM

- TOTOBHOCTb K TPYILy, OCO3HAHUE LIECHHOCTH MAaCTEPCTBA, TPYLOIIo0He;

- TOTOBHOCTh K AaKTUBHOHW JEATCIBHOCTH TEXHOJOTHMYECKOH W
COILIMaNIbHON HaIPaBICHHOCTH, CIOCOOHOCTh MHUIIMHPOBATH, INIAHUPOBATh H
CaMOCTOSITEIIBHO BBIIIOJHATD TAKYIO ASSATEILHOCTD;

- HHTepec K pa3INn4HBIM cepaM mpodecCHoHATFHON IeATeFHOCTH,

OBnajieHre YHUBEPCAIbHBIMU y4eOHBIMHU

II03HaBaTCJIbHbIMHU }leﬁCTBHHMI/IZ

a) 6a30BbIC JIOTHUECKHE ICHCTBUS:

- CaMoCTOSTENBbHO (HOPMYIIUPOBATH H

aKTyaJIM3UPOBaTh NPOOJIEMY, PaCCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHABIIMBaTh CYLICCTBEHHBIH MPU3HAK WIA OCHOBaHUS IS
CpaBHEHWUSI, KJIacCH(PUKAIINH U 0000IICHHS;

- ONpEeneNATh LEH IeITeIbHOCTH, 331aBaTh IapaMeTPhl U KPUTEPHHU UX
JOCTIDKCHUS;

- BBIABJATH 3aKOHOMEPHOCTH M TNPOTUBOPEYHS B pPacCMaTPHBACMBIX
SIBIICHUSIX;

- BHOCHUTb KOPPEKTUBBI B JACATCIHLHOCTH, OIICHHMBATH COOTBCTCTBUEC
PEe3yJIbTAaTOB IEJISIM, OLIEHUBATh PUCKHU TTOCIIEIICTBUI NETEIbHOCTH;

- pa3BUBATh KPEATHUBHOC MBIIIIJICHUE TTPU PCUHICHUN )KU3HCHHBIX HpO6HeM

6) Ga30BbIC HCCIEIOBATEILCKUE JCHCTBHS:

- BJAJETh HAaBbIKAMHM Y4eOHO-HCCIEIOBATENbCKON M  NPOEKTHOU
JIeSITeTIbHOCTH, HaBBIKAMH Pa3peIIeHus Mpooiiem;
- BBUIBILITH I[PUYHMHHO-CIIEICTBCHHBIE CBS3M U  aKTyaJIM3UpOBaTh

3ajady, BBIJBHraTh TUIOTE3y €€ pEIICHHs, HAXOMUTh apryMEHTHI JUis
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a[aBaTh [apaMeTpbl U KPUTEPUH
pelieHus;

- QHANIM3UPOBATH MOJIYYCHHBIE B XOJ€ PEIICHUS 3a/a4d PE3YJIbTaThl,
KPUTHYCCKH OIICHUBATh MX JIOCTOBEPHOCTH, NMPOTHO3UPOBATh M3MEHCHHE B
HOBBIX YCJIOBHUAX

- - YMETh NCPCHOCHUTH 3HAHUA B ITIO3HABATCIBHYIO M MPAKTHYCCKYIO
00JIaCTH KU3HEACITCIBHOCTH,

- yMeTh MHTETPUPOBATH 3HAHHS U3 PA3HBIX IPEAMETHBIX 00IacTel;

- BbIABUT'aTb HOBBIC HJIACH, MpEjlaratb OPHUIMHAJIBHBIC MOAXOABI U
pelIeHHS;

U CIIOCOOHOCTh WX MCIOJIB30BaHMS B IO3HABATENILHOM M COIMAIBHON

- BJIAAETh METOAAMM JI0KA3aTEIbCTB, AJTOPUTMAMHU
pemieHus 3afad; yMEHHE (QOPMYIHPOBATh OIPEICICHUs,
AKCUOMBl M TEOPEMbl, HIPHUMEHATH HX, MPOBOAUTH
JIOKa3aTeNbHbIE PacCyKICHUS B XO/€ PELLIECHUS 3aay;

- YMETb ONEPUPOBATh IMOHATHAMM: CTENEHb YHCIA,
jJorapuM  YKClIa; YMEHHUE BBIIOJHATH  BBIYUCIICHHE
3HAYCHUH M MPeoOpa3OBaHUs BBIPAKEHUH CO CTCMCHSIMH U

norapupmMaMu, IpeoOpa3oBaHus  JPOOHO-PALMOHAIBHBIX
BBIPAYKEHU;

- YMETb OIEPUPOBATH IOHATUSAMHU: DPALUOHAIBHBIE,
UppalOHaJbHEIE, MOKa3aTelbHEIE, CTETICHHBIE,
norapu()MUYECKNE, TPUTOHOMETPUYECKHE YpPaBHEHUS U
HEPaBEHCTBA, NX CHCTEMBI;

- YMETh  ONEPUPOBATH  MOHATHAMH:  (DYHKIUS,
HempepbIBHAs (DYHKIUS, TPOM3BOIHAS, II€pPBOOOpa3Hasi,

OTIpEZICTICHHBIIl WHTErpaji; yMETh HAXOIUTh IPOW3BOJHBIC
QJIEMEHTApHBIX  (QYHKLUIA, UCIIONb3YSl  CIIPaBOYHBIC
Marepualibl; UCCIIe0BaTh B MPOCTEHIINX ciydasx (QyHKIuH
Ha MOHOTOHHOCTb, HaXOJWTh HauOOJbIINE M HaUMEHbILHE
3HaueHHs (yHKUUH; CTPOUTH TpadUKW MHOTOWIEHOB C
UCIIONIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOTO aHalu3a;
NPUMEHSTh TPOW3BOJHYIO TIIPU  pELUICHWH 3ajJa4  Ha
JIBIDKEHUE; PEeIlaTh MPaKTUKO-OPHEHTHPOBAHHBIC 33/1a4M Ha
HanOoNbIINe W HAaWMEHBIINME 3HAUCHHs, Ha HAXOXKICHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPHUPOBATh MOHATHSAMHU: pAIMOHAIbHAS
GbyHKIMA, TOKa3aTesnbHas (GYHKIHSA, CTENeHHas (QYHKIS,
norapupmMudeckas

(yHKOWA, TpUTOHOMETpHUYeCKHe  (QyHKOHMH,  oOpaTHBIE
(GYHKINU; YMEHHE CTPOUTH T'padUKH M3YYEeHHBIX (DYHKIHH,
UCIIONb30BaTh Trpaukd TPH H3YyYEHHUH IPOLIECCOB H
3aBUCHMOCTEH, NPU pEIIeHUH 3a1ad U3 APYrHX Y4eOHBIX
Npe/IMETOB M 33/lad W3 PEAIbHOM IKM3HHM; BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEXIY BEITHYMHAMU;

- YMETh pelIaTh TEKCTOBbIE 33/1a4M pa3HbIX THUIOB (B




Koa n HanmeHoBaHue
thopmupyembix
KOMITeTeHIIU I

IInanupyemble pe3yJbTaThl 0CBOCHHUS THCIMIITIHHBI

O0mmme

JucuuiuinHapHbie

MpaKTHKE

TOM 4YHCJI€ HA IPOIEHTHI, JOIM M YacTH, Ha JBI)KCHHE,
paboTy, CTOMMOCTH TOBapOB M YCIyT, HAJlOTH, 3aJa4d W3
00JacT! ympaBiICHUS JTUIHBIMH U CEMEWHBIMU (DITHAHCAMH);
COCTaBJIATh BBIPAXKEHHs, ypPaBHEHMs, HEPaBEHCTBA M UX
CHCTEMBI MO YCJIOBHIO 33/1a4M, HCCIEIOBaTh MOJIYYCHHOE
pEeLICHUE U OLIEHMBATH MTPABAOI0100HOCTh PE3yIbTaTOB;

- YMETb  ONEpPUpOBAaTh  NOHATUSAMH:  CpejHee
apuMeTHyeckoe, MeAuaHa, HauOoJbliee M HauMEHbIIee
3HAUEHMs, pa3Max, IUCIEPCHUs], CTaHIAPTHOE OTKJIOHEHHUE
YHCIOBOTO Habopa; yMETh H3BICKaTh, MHTEPIPETHPOBATH
nHopmanuio, TpeACTaBICHHyl0O B  Tabmumax, Ha
JIuarpaMMax, rpadukax, OTpa’karollyl0 CBOWCTBA peallbHBIX
MPOLIECCOB M SIBICHWH; TPEICTaBIATh HH(MOPMALHMIO C
MIOMOIIBIO Ta0IHI " JarpaMM; HCCIIE0BaTh
CTaTUCTUYCCKUEC JaHHbBIC, B TOM 4YHUCJIC C MNPHUMCHCHUEM
rpa(bquecm/lx METOAOB 1 BJICKTPOHHBIX CPCIACTB;

- YMETb OIEPUPOBATH MOHATUAMU: CIyYalHBIA OIBIT
U CIIy4aiiHOE COOBITHE, BEPOSITHOCTh CIIYUYaHHOTO COOBITHS;
YMEHUEC BbIYUCIIATH BEPOATHOCTH C HCIIOJIB30BAHHUCM
rpagU4ecKuX METOJIOB; NMPHUMEHATh (OPMYJIbI CIIOKEHHUS M
YMHOXCEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (AKTBI U
¢dopMynBI TIPH pEIIeHWH 3ajlad; OLEHHWBATh BEPOSTHOCTH
peanbHBIX  COOBITHH;  3HAKOMCTBO CO  CIIyYalHBIMH
BEJINUNHAMH;, YMEHHE TIPUBOAUTH IIPUMEPHI MPOSBICHUS
3aKOHA OOJBIIMX YHCENT B HPUPOJHBIX M OOLIECTBEHHBIX
SIBIICHUSIX;

- YMETH OINCPUPOBATh MOHATUAMU: TOUYKaA, IIpsAMasd,
TUIOCKOCTB, MPOCTPAHCTBO, JIBYTDaHHbIH yrod,
CKpCIIUBAIOIIUECH psAMBbIC, napajjiCJIbHOCTb n
NEPHCHAUKYIIAPHOCTh MPAMBIX U HHOCKOCTeﬁ, Yrojg MexXay
IPSIMBIMHU, YIOJ MEXIY NPSIMOM U MJIOCKOCTBIO, YIOJ MEXKAY
IUIOCKOCTSIMM, PAacCTOSIHME OT TOYKH JO IUIOCKOCTH,
paccTosiHHE  MEXIY TpPSIMbIMH, PACCTOSIHUE  MEXAY
TUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh NPU PEUICHHH 3a/1a4
n3ydeHHble (aKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHMBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPa;

- YMETb OIIEpUPOBATh MHOHSATHUSMH: MHOTOI'DaHHUK,
CeueHne MHOTOTPaHHKMKA, KyO, NapajulelienuIie]l, MpHu3Ma,
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nupaMuaa, (Gurypa W THOBEPXHOCTh BpALICHUS, IMIHHIP,
KOHYC, 1map, chepa, cedeHus GUTrypsl BpalleHus, IIOCKOCTD,
Kacaromascsi  cpepsl, [OWINHApPA, KOHyca, IUIOMIAIb
MOBEPXHOCTH MHUPAMH[IBI, TPHU3MBI, KOHYyCa, LMJIHHJIPA,
wiomank  cepsl, 00beM  Kyba,  HIPAMOYTOJIBHOTO
napaJuleNienuIeia, MMpaMuIbl, TPU3MbI, HWINHIpPaA, KOHYCA,
mapa; yMeHue u300pakaTh MHOTOTPAaHHUKH M TOBEPXHOCTH
BpallleHHs, UX CEYEHHs OT PYKH, C MOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB M OJJIGKTPOHHBIX  CPEICTB;  YMEHHE
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacIo3HaBaTh MPAaBUIBHBIC MHOTOTPAHHHUKH;

- YMETh ONEpPHUPOBATh MOHATHSMH: JABWXKEHHE B
MPOCTPAaHCTBE, IOJOOHBIE (UTYpel B  IPOCTPAHCTBE;
WCTIONIb30BaTh OTHOLICHWE IUIOMANeii IOBEpXHOCTEH U
00beMOB MOI00HBIX (UTYp TIPH PELICHHH 3a/1a4;

- YMETh BBIYUCIISITH TEOMETPUYECKUE BEIHMYMHBI
(mmHa, yron, miomaAb, o0bEM, IUIOLIAJb ITOBEPXHOCTH),
UCTIONIBb3Ys U3Y4eHHbIe (POPMYJIIBI U METO/IbI;

- YMETh ONEPHUPOBATh MOHATUSAMHU: NPSMOYTOJIbHAS
chUcTeMa  KOODJIWHAT, KOOPAMHATBI  TOYKH,  BEKTOP,
KOOPJMHATHl BEKTOpa, CKAIPHOE MPOM3BEACHHUE, YIOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOpa
Ha 4YHUCJIO; HAaXOIWTh C TIOMOIIBIO W3y4EHHBIX (HOpMyI
KOOPJMHATHI CEpEeMHBI OTPE3KA, PACCTOSHHE MEXAY ABYMS
TOYKaMH;

- YMETh BBIOMPATh MOIXOJSIINHA HM3YYEHHBIH METOX
JUIsl pellieHHs] 33/1a4H, paclio3HaBaTh MaTeMaTHuecKue (haKThl
W MaTeMaTH4YeCKHUE MOJIENIH B MPUPOJIHBIX U OOILIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOJUTH HPUMEPHI
MaTe€MaTUYECKUX OTKPBITMH POCCUHCKOM M  MHUPOBOH
MaTeMaTHYECKON HAYKHU.

- YMETh OIEpUPOBATH TOHATHAMH: OIIpEeIIeHNuE,
aKCHOMa, TEopeMa, CIEACTBHE, CBOWCTBO, IPHU3HAK,
JIOKa3aTeIbCTBO, PAaBHOCHIIbHBIE (DOPMYIMPOBKH; YMEHHUE
¢dbopMyaHMpoBaTh obpaTtHOe u MIPOTUBOIIOI0XKHOE
YTBEp)K/IECHHE, IPUBOJUTH IIPUMEPHl M KOHTPIIPUMEPHI,
UCIIONIb30BaTh ~ METOJ ~ MaTeMaTH4ecKOW  WHIyKIUH;
MPOBOJINTh JIOKAa3aTellbHblE PACCY)KICHUSI TNPU PELICHUH
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3a/1a4, OLEHUBATh JIOTUYECKYIO NIPaBUIIBHOCTh PacCyKACHUI;

- YMETb ONEPUPOBATh IOHATUSMHU: MHOXKECTBO,
[IOJIMHOXKECTBO, OIE€palMy HaJ MHOXECTBaAMH; YMEHHE
WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA ammapaT Jis
ONHCAaHUS PEATBHBIX MPOLIECCOB M SABJIEHUH MPHU PELICHUU
3a/1a4, B TOM YUCJIE U3 JPYTUX y4eOHBIX IPEIMETOB;

- YMETh OIIEPHPOBATH MOHATUSAMHU: Tpad, CBA3HBIN
rpad, JepeBO, MUK Pa3IMYHBIMH CIIOCOOAMU; HCIIOIH30BATh
rpadpbl U peLeHnH 3a/1ad;

- yMeTh  CBOOOJHO  ONEPHPOBATH  HOHATHSIMH:
COYETaHUE, IEpEeCTaHOBKAa, YHCIO COYETAHUH, YHUCIO
MEPeCTaHOBOK, OmHOM HplOTOHA; yMeHHE NpPUMCHSTH
KOMOWHATOpPHBIC ()aKTHI M PACCYKICHHUS IS PEIICHIS 3a1aY;

- YMETb ONEpPUPOBATH TMOHATUSMHU: HATypajbHOE
YHUCJO, LEJI0€ YHUCIO0, OCTATOK MO MOAYJI0, paluOHAIbHOE
YHUCIIO0, UPPAIMOHATIFHOE YHCJIO, MHOXECTBA HATYpallbHBIX,
LENbIX, PAlMOHANBHBIX, JCUCTBUTEIbHBIX YHCEN; yYMEHHE
WCIOJIb30BaTh MPU3HAKU JNETUMOCTH, HAUMEHBIIUH 0O0Imui
JIENUTeNIb ¥ HAMMEHbIIEEe OOINee KpaTHOEe, ajJrOpUTM
EBknuaa mpu pemieHun 3aad; 3HAKOMCTBO C Pa3InIHBIMU
MO3UIIMOHHBEIMH CHCTEMaMH CUHCJICHHS,

- yMeTh CBOOOTHO OTIEPHPOBATH MOHATUAMH: CTEIICHb
C LeNbIM I[OKa3aTeleM, KOpeHb HaTypaJbHOM CTENeHH,
CTEeNeHb C palMOHAIBHBIM I[IOKa3aTeleM, CTElNeHb C
JIEHCTBUTENHFHBIM (BEIICCTBEHHBIM) IMOKa3aTeJIeM, JIOTapu(M
4YHUCIIa, CUHYC, KOCUHYC M TAHI'€HC IIPOU3BOJIBHOTO YUCIIA;

- YMETh ONEPUPOBATH  MOHATHSIMH: TOXIECTBO,
TOXJIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHHWH M HEPAaBEHCTB, PaBHOCHILHOCTD
YpaBHEHM, HEPAaBEHCTB M CHUCTEM, pAaIMOHAILHEIE,
WppaloHabHBIE, MOKa3aTeabHbIE, CTEINCHHBIE,
JOTapu(PpMHUYCCKHE, TPUTOHOMETPUUECKHE YpaBHEHHSI,
HEpaBeHCTBA U CHCTEMbl; YMEHHE pellaTb YpaBHEHMS,
HEpaBEHCTBA U CHUCTEMBI C MOMOIIBIO Pa3JIMYHbIX NPUEMOB;
penatb ypaBHEHUSs, HEPAaBEHCTBA U CUCTEMBI C MTAPAMETPOM;
NPUMEHSTh YPaBHEHMs, HEPABEHCTBA, MX CHUCTEMbl MJis
pelleHnsT MaTeMaTHYeCKUX 3aJad U 3a7ad M3 PazIudHbIX
o0yacTeil HayKH U peaJlbHON JKHU3HU;
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-yMeThb CBOOOJHO ONEPUPOBATH MOHATHUSAMH: Tpaduk
¢yHKknum, oOparHas (GYHKOWSA, KOMIO3HIUS —(DYHKIIHA,
nuHEHHAs (YHKOUS, KBaApaTHdHas (yHKOWSA, CTEHNEHHAs
GyHKIMS C LenblM  [oKa3areleM, TPUTOHOMETPUYECKHe
¢byHKIMH, oOpaTHblE TpPUrOHOMETpHYeckue  (QyHKUIUH,
noKasaTejabHass W Jorapupmuyeckas GYHKIUH; YMEHHUE
cTpouTh Tpadukn (QyHKUMH, BBHIIOIHATH MPeoOpa3oBaHUs
rpaduKoB (yHKIHIH;

yYMEHHE MCIOJIb30BaTh I'paQUku (QYHKIMH Uil M3ydeHHUs
MPOLIECCOB M 3aBHCHMOCTEH NPH PEIICHUH 337124 U3 APYTHX
y4eOHBIX TIPEIMETOB M W3 PEANbHON JKHM3HH; BBIPAXKATh
(bopMynaMu 3aBUCIMOCTH MEXAY BETHIMHAMU;

yYMEHHE CBOOOJHO ONEPUPOBATH IOHATHAMHU: YETHOCTh
GyHKIMK, TEPHOAWYHOCTh  (QYHKIHWH, OTPAaHHYCHHOCTD
(GYHKIMH, MOHOTOHHOCTH (YHKIMH, SKCTPEMYyM (DYHKLUH,
HauOonpllee ¥ HauMEHbIEe 3HAYCHUs (QYHKIMH Ha
MPOMEXYTKE; YMEHHUE MIPOBOAUTH UCCIIeOBaHKE (QYHKINY;

YMEHHUE HCIOJIb30BaTh CBOMCTBA U rpaduku GyHKIHI 1ist
pelieHusl ypaBHEeHHH, HEPaBEHCTB M 3a/1a4 C IapaMeTpaMu;
n300paxaTb Ha KOOPIMHATHOW IIJIOCKOCTH MHOXECTBA
pelIeHni ypaBHEHUH, HEPaBEHCTB U UX CHCTEM;

- YMETb  CBOOOJHO  ONEPUPOBATH  IOHSATHAMHU:
MIOCJIE/I0BATENLHOCTB, apupmeTHuecKas nporpeccus,
reoMeTpuuecKass IpOrpecchs, OecKOHeYyHO yObIBaromast
reoMeTpuyecKas TIporpeccus; yMeHHe 3a1aBaTh
MOCJIEIOBATENIFHOCTH, B TOM  4YHCIE C  IOMOIIBIO
PEKyppeHTHBIX popmyT,

- YMETh OIEPUPOBATH IMOHSATHSIMHU: HENPEPHIBHOCTD
GbyHKIMK, acuMNTOTHI rpaduka QyHKINH, epBas U BTOpas
MPOU3BOMHAS (PYHKIIHH, TCOMETPHUCCKHUI H (HU3NUCCKUI
CMBICIT  TIPOM3BOJHOM, mNepBOOOpa3Has, ONpeeIeHHbIH
MHTETPaJ;, yMEHHE HaXOAUTh

acuMNTOTHl Tpaduka (QYHKIMHM; YMEHHE BBIYHCIATH
NPOM3BOJIHBIE ~ CYMMBI,  IIPOM3BEJICHMS, YacTHOIO H
KOMITO3MIIMH (PyHKINH, HAXOUTh ypaBHEHHE KacaTelbHOH K
rpaduKy QyHKIUY;

YMEHHE HCIIOJIb30BaTh IMPOM3BOAHYIO JUISl HCCIIEIO0BaHUS
GYHKIMHA, JJIsi  HaXOXKICHHUsl HAaWIy4llero pelieHus B
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NPUKJIAAHBIX, B TOM YHCIE COIHAITbHO-?)KOHOMHUYECKHX H
¢dm3ndyecknx 3ajadax, JUIA  ONpPEACIEHHS CKOPOCTH H
YCKOPEHHS; HAXOAWTh IUIOMAAA U OOBEMBI QHTYp C
MIOMOIIBIO UHTETpaja; HPUBOAUTD pUMEpPHI
MaTeMaTH4eCcKOro MOJIETTUPOBAHHMS c MOMOIIBIO
muddepeHIMaTbHbIX YPABHCHUI,

- YMETh ONEPUPOBATh MOHATHAMHU: KOMIUIEKCHOE
YHCIIO, COIpPSDKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYIb H
apryMeHT  KOMIUIEKCHOTO  4ucna,  (opma  3alucH
KOMIUTIEKCHBIX qHCcen (reomeTpuueckas,
TPUTOHOMETpHYECKAs u anredpandeckas); YMETh
MPOM3BOIUTE APU(PMETHUECKUE ACHCTBUS C KOMIUIEKCHBIMH
YHCIIaMH; MIPUBOINTH TIPUMEpPBI WCTIONIb30BAHMS
KOMIUIEKCHBIX YHCET;

- YMeTh CBOOOIHO ONIEPUPOBATh HOHITUSAMMU: CpEIHEE
apudmeTryeckoe, MeAMaHa, HauOoJblIee M HaUMEHbIIee
3HAUEHMs, pa3Max, IUCIEPCHUs], CTaHIAPTHOE OTKJIOHEHHUE
JUIl ONHCAHUSI YHCIIOBBIX IaHHBIX; YMEHHE MCCIIeIOBATh
CTaTHCTHYECKHE JaHHBlE, B TOM YHUCIE C HPUMEHEHHEM
rpadu4ecKuX METOJIOB M AJIEKTPOHHBIX CPEJCTB; IpaduuecKH
UCCIEOBaTh COBMECTHBIE HAONIOAEHHS C  [TOMOIIBIO
JIMarpaMM pacceMBaHUs U IMHEHHOW perpeccum;

- YMETb  HaxXOAWTh  BEPOSTHOCTH  COOBITHH C
UCTIONIb30BAaHUEM TI'paUUECKHX METOIOB; TPHMEHSTH IS
pemieHust 3ama4  GOPMYIBI  CIOKEHHUS W YMHOXCHHS
BEPOSITHOCTEH, (popMyiy IOSHOM BEpOSTHOCTH, (OPMYITY
bepuymnny, koMOMHATOpHBIE (AaKThl U (HOPMYIIBI; OLIEHUBATDH
BEPOSITHOCTH PEaJbHBIX COOBITHI; YMEHHE ONEepUpPOBaThH
NOHATHSAMM:  Clly4aiiHass ~ BeJIM4YMHA,  paclpelesieHue
BEPOSITHOCTEH, MaTeMaTH4ecKoe OXHAaHWe, ANUCIEPCUs] U
CTaHJApTHOE OTKJIOHEHHWE CIy4YalHOW BENWYMHBI, (QYHKIHH
pacnpeaeneHus u TUIOTHOCTH PaBHOMEpHOTO,
MOKa3aTeJIbHOTO W HOPMAJBHOTO pacIpeAeieHH; yMeHHUe
UCIIONIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeieeHui Ui
pelieHust 3a1a4; 3HAKOMCTBO C IOHSATHSAMH: 3aKOH OOJBIINX
YHCeNl, METOJbl BBIOOPOUHBIX HCCIIEJIOBAaHUH; YMEHHE
NPUBOAMTH ITPUMEPHI NPOSBICHHUS 3aKOHA OOJBIINX YHCEN B
MPUPOJTHBIX M OOIECTBEHHBIX SIBICHUSIX;
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- yMeTb CBOOOJHO ONEPHUPOBAaTh MOHATHAMH: TOYKA,
npsiMast, TIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, IIOCKHUH
yroi, JIByTpaHHbIN yroi, TpEXTPAHHBII yro,
nepeceKaroluecs, Mapaiel]bHble W CKPEIIMBAIOIINECS
npsIMblE, MapajuIeIbHOCTD U IEPIEHIUKYIISIPHOCTD TPSIMBIX U
TUIOCKOCTEH, YroJl MEeXIy IPSIMBIMHU, YTOJ MEXAY MPSIMOU U
IUIOCKOCTBIO,  Yroid  MEXIY  IUIOCKOCTSIMH;  YMEHHE
UCIIONIb30BaTh NPH pEHICHUH 3a/ad HM3YyYeHHbIE (akThl U
TEOpPEeMBbl IUIAHUMETPHH; yMEHHE OLEHHMBATh pa3Mepbl
00BEKTOB B OKpYXKalOIIEM MHpPE; YMEHHE OIICpHpPOBATH
MOHATUSAMH: MHOTOTPaHHHUK, CEYCHHE MHOTOTPaHHHUKA,
MPaBMJIBHBIH MHOTOTPAaHHUK, NPH3Ma, UpaMuaa, Gurypa u
MOBEPXHOCTh BpAICHUS, LWIMHIpP, KOHYyC, map, cdepa,
pa3BepTKa IIOBEPXHOCTH, CEUYECHHS KOHyca M LIWIMHIPA,
HapajjleNbHble OCH MJIM OCHOBAaHHUIO, CEUCHHE IIapa,
IJIOCKOCTB, Kacaromasics cepsl, UIMHIpa, KOHyca; YMEHHE
CTpOUTH CEUYCHHUE MHOTOTpaHHHUKa, n300paxath
MHOTOTPaHHUKH, (UTYpBl M TOBEpXHOCTH BpALICHUs, HX
CEUCHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE NpPUMEHSITh CBOWCTBa TeOMETpHUYEeCKHX (uryp,
CaMOCTOATENLHO (DOPMYIMPOBATh OIPEACICHHS N3ydaeMbIX
¢buryp, BHLABUTATH

THIIOTE3Bl O CBOMCTBaX M IIPHU3HAKax TIEOMETPHYECKUX
¢uryp, o0OOCHOBBIBaTH WJIM ONpPOBEpraTh WX; YMEHHE
NpOBOANTH  Kiaccuukamuio ¢GuUryp 1o  pasIHdHBIM
NPU3HAKaM, BBIIIOJHATE HEOOXOAMMBIC JIOTIOJHHUTEIbHbIC
MOCTPOCHHMS;

- yMEeTb  CBOOOJHO  ONEPUPOBATH  IOHSITHUSMHU:
mwiomans Gurypel, o0beM (GUrypsl, BeIWYHMHA yIJa,
paccTosiHie OT TOYKH [0 IUIOCKOCTH, PAacCTOSHHE MEXIY
NPSMBIMH, PACCTOSHUE MEX/Y IUIOCKOCTSAMH, IUIOMIAb
cdepsl, M0k HOBEPXHOCTH MUPAMHIBI, TPU3MBI, KOHYCA,
IIIMHApPa, 00beM Ky0a, MPSIMOYroJIbHOTO HapajulesIeHIe 1a,
NUpaMuAbl, TPHU3MBL, IWIMHApA, KOHyca, Iapa; yMEHHe
HaXOJWTh OTHOLIEHHE 00BEMOB IOIOOHBIX GUTyp;

- yMeTb  CBOOOJHO  ONEPUPOBATH  IOHSATHAMHU:
JBIDKEHUE, TapajulelbHBId  IEepeHOC, CHMMETpUsi Ha
IJIOCKOCTH M B TIPOCTPAHCTBE, IIOBOPOT, Npeodpa3oBaHHE
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mo100us1, Mo100HkIe (PUTYPHI; YMEHUE pPaclO3HAaBAaTh PABHBIC
U 1of00HBIe (QUI'YpHI, B TOM 4YHCJE B IPHPOJIE, UCKYCCTBE,
ApXUTEKType; YMEHHE HCIIONb30BATH TI'EOMETPHYECKHE
OTHOIIICHHS, HaXOAUTh I'€OMETPUYECKHE BEJMYMHBI (IJIMHA,
yroj, IJoOaab, 00bEM) NPH PEIICHHH 3ahady U3 APYTHX
y4eOHBIX IPEIMETOB U U3 PEATBHO KHU3HU;

- yMeTb  CBOOOJHO  ONEPUPOBATH  IMOHSITHUSMHU:
NPSMOYTOJIbHAsE CHCTEMa KOOPJMHAT, BEKTOP, KOOPAMHATHI

TOYKH, KOOpAUHATBI BEKTOpAa, CymMmMa BEKTOPOB,
MNPpOU3BCACHUC BCKTOPA Ha YHCJIO, PA3JIOKCHHUE BCKTOpa IO
6a3Hcy, CKaJSIpHOC MNpon3BEACHUC, BCKTOPHOC

NPOM3BEACHUE, Yrold  MEXAy  BEKTOpaMH;  yYMEHHE
WCTIONb30BaTh BEKTOPHBIH W KOOPAWHATHBIA METOH JUIA
pELICHUs] TEOMETPUUYECKHX 3a4ad M 3a/1a4 APYTUX Y4eOHBIX
MIPEMETOB; ONEPHPOBATh MOHATUAMU: MaTpuia 2x2 u 3x3,

OTIpeIeNUTeIb MaTpHIIbL, TEOMETPUYECKUIA CMBICIT
OTIpeIeUTeIs;

- YMETh MOJIEJIMPOBATh PeallbHbIE CUTYAIlMH Ha SI3bIKE
MaTeMaTHKH; COCTaBIISITh  BBIPWKEHUS,  ypaBHEHUS,

HEpaBEHCTBA W WX CHUCTEMBl 10 YCIOBHIO 3aJa4H,
WCCIEoBaTh IIOCTPOCHHBIE MOJIETH C HCIHOJIB30BaHUEM
anmapata  anareOpbl, HWHTEPIPETHPOBATh  IMOJIYYEHHBIH
pe3ysbTaT; CTPOUTH MaTeMaTHYECKHE MOJEIH C IOMOIIBIO
T€OMETPUUYECKHUX MOHATHH W BEJIMYMH, peIlaTh CBSI3aHHBIC C
HUMHU TIPaKTUYECKHE 33/1a4d; COCTABJISATH BEPOSITHOCTHYIO
MOJIETIb M HHTEPIPETHUPOBATH IIOJNyYEHHBIN pe3yJbTaT;
pemaTh NpUKIaJHBIE 3aJaud CPEJCTBAMH MaTeMaTHYECKOro
aHalM3a, B TOM UHCIE COIMAJIbHO-DKOHOMHUYECKOTO W
(U3UYECKOTO XapaKTepa;

- YMEHHE BBIOMpAaTh MOAXOMAIIMN METON Ui
pemeHus 3a/1a4yd; TOHMMaHHE 3HAYUMOCTH MAaTEeMaTHKH B
W3y4eHUH TIPUPOAHBIX M OOIIECTBEHHBIX MPOLECCOB U
SIBIICHUM; YMEHUE PpaclO3HaBaThb INPOSIBICHHE 3aKOHOB
MaTeMaTUKUd B MCKYCCTBE, YMEHHE NPUBOJUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITUM POCCHHCKOM U  MHUPOBOH
MaTeMaTHYECKOH HayKu

OK 02 Hcnons3oBath

B obnactu HEHHOCTHU HAYYHOTI'O ITO3HAHUSA:

- YMETb ONCPUPOBATH TOHATUAMHU: pallMOHAJIbHAA
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COBPEMCHHBIE CPEIICTBA
HIO¥ICKa, aHAIIN3a 1
HHTEPIIPETaLiH
undopmanuu, u
UH(POPMALHOHHBIC
TEXHOJIOTUH ISt
BBITIOJTHEHHS 33714
npoeCCHOHATBHOM
JIeSITeIbHOCTH

-c()OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BHTHA HAyKd W OOIIECTBEHHOW NpPAKTHKH, OCHOBAHHOIO HA
IMaNiore  KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B
MOJMKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAaHME SI3BIKOBOM M UMTATEJLCKOW KYJIBTYPbl KaK CpelcTBa
B3aUMOICHCTBUS MEXIY JIIOJBMH U TO3HAHUS MHPa;

0CO3HAHHME IIEHHOCTU HAy4HOW NESTeIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
MIPOCKTHYI0 M MCCIIEAOBATENBCKYIO NESTEIbHOCTh WHIUBHIYaJIbHO U B
rpymre.

OBiazieHHe YHHBEpPCATEHBIMU Y49eOHBIMU ITO3HABATEIBHBIMH ACHCTBHAMM:
B) paboTa ¢ mH(OpMAaIHeH:

- BIIAJECTh HABBIKAMU MOJNY4YeHHsS HH(OpPMAIMH M3 HCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSATEIBEHO OCYIIECTBISTh IIOMCK, aHAJIM3, CHCTEMATH3AIMIO 1
HHTEPIPETALHIO MHPOPMALIMN Pa3IMIHBIX BUIOB U GOPM NPEACTABICHHUS;

- CcO3JaBaTh TEKCThl B pa3IMYHBIX (opMarax C YUeTOM Ha3HaYCHHS
nHopManMK W 1EJIeBOH ayIUTOpUH, BHIOMpas ONTHMAIbHYIO (GOpMY
NIPE/ICTABIICHUS U BU3YaJU3alluH;

- OLEHMBaThb JOCTOBEPHOCTb, JITUHTUMHOCTb  HH(pOpMAIMH, ee
COOTBETCTBHUE IIPABOBBIM M MOPAJIBbHO-3TUYECKHM HOpPMaM;

- HCIOJNB30BaTh CpEICTBa HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUil B pELICHHN KOTHUTHBHBIX, KOMMYHHKaTHBHBIX "
OpraHW3alMOHHBIX 3aJa4 C COOJIOACHHEM TPEOOBAaHUIA 3PrOHOMUKH,

GyHKIMS, TOKa3zaTenbHass (QYHKIUSA, CTEIeHHas (QYHKIHS,
norapupMmgecKas GbyHKIHL, TPUTOHOMETPHUYECKIE
¢yHKINN, oOpaTHBIE ()YHKIHMH; yMEHHE CTPOHUTH TpadpuKu
M3y4YEeHHBIX (DYHKIHMH, HCIIOIB30BaTh TPa(UKH NP U3yIEHUH
MPOLIECCOB U 3aBUCHMOCTEH, NPU PELICHUH 3a/ad U3 JAPYTUX
yueOHBIX PEJIMETOB M 33/1a4 U3 PEANIbHOM JKU3HHU; BHIPAXKaTh
(opMynIaMu 3aBUCUMOCTH MEXAY BEIHYMHAMU;

YMETb OIIEpUPOBATH MOHSATHUSAMHU: TOXJIECTBO,
TOX/IECTBEHHOE NpeoOpa3oBaHUe, YpaBHEHHE, HEPABEHCTBO,
cHUCTeMa YpaBHEHHMH W HEPaBCHCTB, PaBHOCHIBHOCTD
YpaBHEHHH, HEpPaBEHCTB M  CHCTEM, paIlOHAJbHBIC,
MppaIOHAJbHBIE, MIOKa3aTelbHBbIE, CTCIICHHBIE,
norapu()MUYECKHe,  TPUTOHOMETPHYECKHE  ypPaBHCHHS,
HEpPaBEHCTBA M CHCTEMBI;

YMETH peliaTh YpaBHCHUA, HEPABCHCTBA U
MOMOIIBIO  PA3JIMYHBIX IIPUEMOB; peuiathb YpaBHCHUA,
HEpaBEHCTBA W CHUCTEMBI C IapaMeTpoM; IPUMEHSThH
YpaBHCHUA, HEPAaBEHCTBA, HUX CUCTCMbI [JIsI PCIICHUA
MaTeMaTHYeCKHX 3aJad W 3aJad W3 PaszjM4YHbIX obJjacTei
HayKH U peajbHOM KU3HU;

- YMeTh CBOOOIHO OIEPHPOBATH HOHATUSIMH: JIBH)KEHHE,
MapajuleNIbHBI TIEPeHOC, CHMMETpHSl Ha IUIOCKOCTH H B

CHCTCMBbI C

TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHMs, IPABOBHIX U MPOCTPAHCTBE,  IOBOPOT,  NpeoOpa3oBaHHMe  mHOmOOuS,
THYECKUX HOPM, HOPM MH(POPMAIIHOHHON 0€3011aCHOCTH; nofoOHble  (QUTYpBl; yMETh pACIO3HABaTh paBHbIE |
- BJIQJETh HABBIKAMH pACIO3HAaBaHWs M  3allUThl  MH(POPMAIWH, MoA00HBIE (UI'YpEI, B TOM 4YHCJIE€ B HPUPOJE, MCKYCCTBE,
nH(popMannoHHOI 6€30MaCHOCTH TMYHOCTH apxXMTEKType;  YMETh  HCIOJIb30BATH  I'€OMETPUYECKHE
OTHOIICHHSA, HaXOJIUTh F€OMETPUYECKHE BEIMYHHBI ([UIMHA,
yroJ, IUIOMAAb, 00bEeM) MpPH PEIIeHUH 3ajad M3 APYTuX
y4eOHBIX IPEAMETOB U U3 peaIbHON KU3HU
OK 03 IInanupoBaTs 1 B obmacti 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS: — yMeTb  OIEpHpOBATh IOHSTHAMH: pAalHOHAIBHBIE,
pearu30BBIBATh COOCTBEHHOE - c(hOpMHUPOBAHHOCTH HPaBCTBEHHOI'O CO3HaHMS, 3THYECKOTO | yppalMOHAJIbHbIE, MOKa3aTelbHbIE, CTEIICHHEIE,
IpO(ecCHOHANBHOE U NOBEJCHHMS, norapuMHUUYECKie, TPUTOHOMETPUYIECKHE YpaBHEHHS U
JIMYHOCTHOC pa3BUTHC, - CIIOCOOHOCTh  OLIEHUBATH CUTyallMI0 M NPHUHUMATBh OCO3HAHHBIC | HEpaBCHCTBA, HX CHCTEMBI,
NpeAPUHUMATECIILCKYIO peLICHMs, OPUCHTHPYSACh Ha MOPaJIbHOHPABCTBEHHBIC HOPMBI M LICHHOCTH, — yYMeTh  ONEpHpOBaTh  MOHATHAMH: MHOFOIPAHHHK,

JIeSITeTbHOCTD B
npodecCHOHANBHOM cdepe,
HCTIOJIE30BaTh 3HAHUS 110

- OCO3HaHHE JINYHOTO BKJIA/la B IOCTPOEHHUE YCTOWIHMBOrO Oy IyIIero;
- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pPOIJUTEISIM H (WIH) APYTHM
4ylleHaM CEMbM, CO3JaHMI0 CEMbH Ha OCHOBE OCO3HAHHOTO MNPHUHATUS

CeueHWe MHOTOTpaHHHWKa, KyO, Iapajulelenures, npu3Mma,
nupammuaa, (uUrypa M IOBEPXHOCTh BpalleHHs, IHUIHHAD,
KOHYC, Imap, cdepa, cedeHust GUTyphl BPaIleHHUs, INIOCKOCTB,
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(bUHAHCOBOH TPaMOTHOCTH B [EHHOCTEH ceMeHHOM JKU3HU B COOTBETCTBUH C TPAaAULIUAMHU Hapo#oB Poccum; | kacatommascs — cepsl, IUIMHIpA, KOHYyCa, IUIOIIAAb
Pa3IMYHBIX )KHU3HEHHBIX OBnazieHne YHHBEPCAIBHBIMH PETyISITUBHBIMY ACHCTBUSIMH: MOBEPXHOCTH IHUPAaMUABI, NPHU3MBI, KOHyCa, LHMIMHJIPA,
CUTYAIHIX a) caMOOpTaHU3AIHS: wiomans  cepel, 00beM  Kyba,  NPAMOYTOIHHOTO
- CaMOCTOSITCJIbBHO  OCYLISCTBJIATH  ITO3HABATCJIbHYIO  JICSITEIBbHOCTh, | HapalleJICNuIIeaa, MUupaMuAbl, NPU3Mbl, HUIXHAPA, KOHYCA,
BBISBIIATE NPOGNIEMbI, CTABUTH U (DOPMYJUpOBAThL COOCTBEHHBIE 3aqaud B | 11apa; yMEHHE M300pa)kaTh MHOIOTPAHHMKH U MOBEPXHOCTH
00pa3oBaTeNbHOM ACATEIBHOCTH U JKU3HEHHBIX CUTYAIUAX; BpAlllCHUs, UX CEYECHUA OT PYKH, C IOMOILBIO YEPTEKHBIX
- CaMOCTOATENBHO COCTABIATh IUIAH PEUICHUS NpoOJIeMBl C ydeToM | MHCTPYMEHTOB M JJICKTPOHHBIX CPEIACTB; YMETh PACIIO3HABATD
MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTECHHH; CUMMCTpHUIO B TIPOCTPAHCTBE;  yMETb  pPACIIO3HABATH
- J1aBaTh OLIEHKY HOBBIM CHTYallUsIM; NpaBUJIbHBIC MHOTOIPAHHUKH;
6) cmoco6eTBOBATE HOPMUPOBAHUIO U TIPOSBICHUIO IIUPOKOH SPYAULMA B — yMeThb ONEpHpPOBaTh MOHATHSAMM: MNPSIMOYTOJbHAs
pa3HBIX OOJACTSIX 3HAHWH, MOCTOSHHO MOBBIIIATH CBOM 00pa30oBAaTENbHBIM M | CHCTEMa  KOODAMHAT, KOOPAMHATHI  TOYKH,  BEKTOD,
KyJIBTYPHBIN YPOBEHb; CAMOKOHTPOJIb: KOOpJUHATBl BEKTOPa, CKAILIPHOE IIPOU3BEIEHUE, YIOll
UCTIONB30BaTh MPUEMBI peIEKCHH Ul OLICHKH CHUTYalllH, BBIOOpa BEPHOTO | MEXIY BEKTOpPaMH, CyMMa BEKTOPOB, IIPOU3BEICHHE BEKTOPa
peleHus; Ha YHCIIO; HAXOAWUTh C TIOMOIIBIO M3YYEHHBIX (HOPMYI
- yMEeThb OLEHHMBAaTh PUCKU M CBOEBPEMEHHO NPUHHMMATh PEIIEHHMs MO UX | KOOPAUHATBHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYMs
CHIDKEHHIO; TOYKaMHU
B) SMOIMOHAIBLHBIN HHTEIUIEKT, IPEANONAraromui chopMUPOBAHHOCTD:
BHYTPECHHEH MOTHBAlLlUHU, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTHKEHUIO LEIU U
ycIiexy, ONTUMHU3M, HHUINATHBHOCTh, YMEHHE JICHICTBOBAaTh, HCXOIS U3 CBOUX
BO3MO>KHOCTEH;
- SMITaTHH, BKJIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3SMOIMOHAIBEHOE
COCTOSIHUE JIPYTHX, YYUTBIBaTh €ro IMpPH OCYILECTBICHHMH KOMMYHUKAIIVH,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKHUBAHHUIO;
COLIMANBHBIX  HABBIKOB,  BKJIIOYAIOIIUX  CIHOCOOHOCTH  BBICTPAMBATh
OTHOLICHWA C JAPYTUMH JIIOABMH, 3a00THUTBCS, MPOSBIATE HHTEpPEC U
paspematb KOHGIUKTHI
OK 04 DddexTrBHO TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSATENIHOCTH U CaMOOIIPE/IEICHUIO; - YMETb ONEPUPOBATh HMOHATHAMU: CIydailHBIHA OMBIT U

B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE
KOMaH/ie

-OBJIAJICHUE HABBIKAMH  Yy4eOHO-MCCIIENOBATENBCKOM, NPOEKTHOH |
COLIMAJIBHOM JEATEIbHOCTH;

OBJajicHle YHUBEPCAILHBIME KOMMYHUKATHBHBIMU JE€ACTBUAMMU:

6) coBMecTHas JEATENLHOCTD:

- IIOHMMATh ¥ MCIIOJb30BaTh NPEUMYLIECTBA KOMAHIHOM! 1
UHAUBULYaIbHON PabOTHL;

- NpHHUMATE Heau
OPraHM30BBIBATE M  KOOPAHHUPOBATH

COCTaBJISITh TUTAH JEHCTBUM,

COBMECTHOM
JNCUCTBHS TIO €€

JIeATEeIILHOCTH,
JIOCTUKCHUIO:

pacIpeaeNsiTh POy C Y4eTOM MHEHHH YYaCTHUKOB 00CYXIAaTh Pe3yIbTaThl

CilydaiiHOE COOBITHE, BEPOSTHOCTh CIY4ailHOTO COOBITHS;
YMETb  BBIUHCIATH  BEPOATHOCTb C  HUCIOJIB30BaHHEM
rpagU4ecKuX METOJIOB; MPUMEHATh (OPMYJIbI CIOXKEHUS H
YMHOXKEHHSI BEpPOSTHOCTEH, KOMOWHATOpHbIE (DaKTBl W
(dopMyIBl TpPH pPEUICHWH 3aJad; OICHHWBATh BEPOSITHOCTU
peampHBIX ~ COOBITHI; 3HAKOMCTBO CO  CIy4aiHBIMH
BEIMYMHAMH; yMEHHE NPUBOIUTH IPUMEPHI TPOSBICHUS
3aKoHa OONBIIMX YHCET B MPHUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSAX;

- yMeThb CBOOOJIHO ONEPHPOBATh MOHSTHSIMU: CTEIEHb C
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Koa n HanmeHoBaHue

IInanupyemble pe3yJbTaThl 0CBOCHHUS THCIMIITIHHBI

thopmupyembix
. O6mue JucuuiuinHapHbie
KOMIIeTeHIN I
COBMECTHOH paboTEI; LEeNbIM  TOKa3aTesleM, KOpEHb HAaTypajJbHOW CTEIEHH,
- KOOPpAWHHUPOBATH W BBIIIOJHATH pa60Ty B YCJIOBHAX pPEAJIBHOTO, CTEIICHb C paluOHAJIBHBIM IIOKA3aTeJIEM, CTEIEHb C

BUPTYAJILHOTO U KOMOWHHPOBAaHHOTO B3aHMMOICHCTBHS;

- OCYLIECTBIATH MO3UTHBHOE CTPATETHUECKOE IOBEJCHUE B Pa3IMUHBIX
CUTYalUsX, NPOSBIATH TBOPYECTBO M BOOOpaKCHUE, OBITh WHHIMATHBHBIM.
OBnajieHNe YHUBEPCAIBLHBIMH PETyJISTHBHBIMH ACHCTBHAMU:

T') IpUHATHE ceOs U IPYTUX JIOACH:

- [PUHAMATh MOTHBBI M apryMEHTHl APYTHX JIIOAEH INpH aHamuse
PEe3yIbTaTOB ACSTEIbHOCTH;

- TpHU3HaBaTh CBOE IPABO W MPABO JPYIHX JIOJEH Ha OLIMOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MHP C MO3ULIUH APYTOTro YeIoBeKa

JIEHCTBUTENFHBIM (BEIICCTBEHHBIM) ITOKa3aTeseM, JIoTapu(m
YHCIIa, CHHYC, KOCHHYC M TAHI'€HC ITPOU3BOJILHOTO YHCIIa;

- yMeThb CBOOOJHO OIIEpUPOBATH IMOHATHIMHU: TI'paduK
¢byHKiMu, obOpartHas QYHKUMS, KOMOO3WIMS (YHKLUH,
NUHEeHHas (YHKLIUS, KBaapaTHyHas (QYHKIMS, CTENEeHHas
GYHKIMS C LeNbIM  [OKa3arelieM, TPUTOHOMETPUYECKHE
(byHKIMH, 00paTHbIE TPUTOHOMETpHYecKue GyHKINY,

norapupmudeckass (QyHKIUM; yMETh CTPOUTH T'padUKH
(YHKIUH, BEITIONHATE MIPeoOpa3oBaHus TpaduKoB GyHKINH;

- yMeTb HCHONB30BaTh Tpadukn  GyHKOWHA Ui
M3y4YEHUs MPOLIECCOB U 3aBUCHMOCTEW NPH PEICHUU 3aaad
U3 JpYyrux Y4eOHBIX IPEAMETOB M W3 pEajbHOW JKU3HH;
BbIpaXkaTh (popMyaMu 3aBUCUMOCTH MEXy BEJIMUNHAMM;

- CBOOOJHO ONEpUPOBATh  HOHITUSIMHU:  YETHOCTh
GYHKIMM, TEPHOAWYHOCTh  (QYHKIHUH, OTPaHHMYCHHOCTD
(GYHKIIMH, MOHOTOHHOCTH (YHKIIMH, SKCTpPEeMyM (yHKIUH,
HauOonpllee ¥ HaWMEHbIICE 3HAa4YeHHS (YHKOIMH Ha
MPOMEXYTKE; YMETh POBOJUTH HCCIIEI0BaHIE (QYHKIINY;

- YMETb UCIIOJIb30BaTh CBOWCTBA M rpadukn GpyHKIMH [UIs
pelleHusl ypaBHEHNH, HEPABEHCTB M 3aj/lad C IapaMeTpaMu;
n300paxaTb Ha KOOPIMHATHOW IIJIOCKOCTH MHOXECTBa
peleHnii ypaBHEHUN, HEPABEHCTB U UX CUCTEM

OK 05 OcymiecTBasTh
YCTHYIO M TIMCbMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoii ®eneparuu ¢
y4eToM 0cOOEHHOCTEH
COLIMAIIBHOTO U KYJITYPHOTO
KOHTEKCTa

B obmact 3CTeTHYECKOTO BOCIIUTAHUS:

- 3CTETHYECKOE OTHOIICHHE K MHPY, BKJIFOYAsl ACTETUKY ObITa, HAyYHOTO
Y TEXHHYECKOT'O TBOPYECTBA, CIIOPTA, TPY/A M OOIECTBEHHBIX OTHOIICHHH;

CHOCOOHOCTh BOCTIPHHUMATh Pa3NIMuHbIE BHIbl MCKYCCTBA, TPAAWULMN M
TBOPYECTBO CBOETO U APYIHMXHAPOJIOB, OLIYIIATh YMOLMOHAILHOE BO3ICHCTBHE
UCKYCCTBa,;

- yOeXIeHHOCTb B 3HAYMMOCTH JUIA JIMYHOCTHM M  0OmIecTsa
OTEUECTBEHHOTO ¥ MUPOBOI'0 MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TpajuLUN
1 HApOJHOI'O TBOPYECTBA,

- TOTOBHOCTb K CaMOBBIP@XEHHI0 B Ppa3HbIX
CTpeMJICHHUE MPOSBIATh Ka4eCTBA TBOPUYECKOHN JIMUHOCTY;

OBnajeHre yHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU J€HCTBUSAMU:

BUOAaX HMCKYCCTBaA,

a) oOIeHue:

- yMeTb  ONEpPUPOBaTh  IOHATUSMHU:  CpEIHEe
apugMeTHyeckoe, MeJuaHa, HauOoJblliee M HauMEHbIIee
3HAUEHUs], pa3Max, AMUCIEPCUs, CTAaHAAPTHOE OTKIOHEHUE
YHCIIOBOTO Ha0Opa; yMEHHE M3BIIEKaTh, HHTEPIPETUPOBATH

nHopManuio, MpPEACTaBICHHYH0 B  Tabiumax, Ha
quarpaMMax, — rpagukax, — OTpPaXalollyl0  CBOHCTBa
peaJbHBIX  TPOLECCOB W SIBICHHWH;  NPEACTaBIATH
nHpopManMioo ¢ TOMOMBI0 TAa0MUIl W JHarpaMm;

HCCIICIOBATh CTATHUCTUYECKHAE JAaHHBIC, B TOM YHCIE C
MPUMEHEHHEM TIpaHUYeCKHX METOMOB M DIIEKTPOHHBIX
CPEICTB;

- yMeTh ONEPHPOBATL MOHATHSIMH. TOYKA, MpsSMasi,
IUTOCKOCTB, MPOCTPAHCTBO, JBYTPAHHBII yrod,
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Koa n HanmeHoBaHue

IInanupyemble pe3yJbTaThl 0CBOCHHUS THCIMIITIHHBI

ﬁgﬁﬁ:&’;ﬁ:&x O6mue JucuuiuinHapHbie
- OCYMIECTBIJIATH KOMMYHHKAIIUH BO BCEX c(hepax KU3HHU; CKpCIIMBAIOIIHECS MpsIMBIE, napajuieIbHOCTh 3¢
- pacno3HaBaTh HeBepOalbHBIE CPEJICTBA OOLIEHHs, TOHUMATh 3HaueHne | NCPICHAMKYISPHOCTD MPSMBIX M INIOCKOCTCH, YTOJI MEXIy
COIMANILHBIX 3HAKOB, PACIO3HABATh MPEANOCHIIKN KOHGIMKTHBIX CUTYAIlUi U OPSAMBIMH, YTOJ MEXAY INPSIMOM M IUIOCKOCTBIO, YIOJ
CMSITYaTh KOH(DIUKTHI; MEXIY IIIIOCKOCTSIMU, PaCCTOSHUE OT TOYKH JI0 INIOCKOCTH,
- pasBepHYTO W JIOTUYHO W3/Naratb CBOIO TOYKY 3peHus ¢ | PaCCTOAHHME  MCXKIY  HPAMBIMH,  paCCTOAHUE  MEXKAY
HCIIOJIb30BAaHUEM SI3BIKOBBIX CPEIICTB IJIOCKOCTAMMH,
- YMEThb HUCII0Ib30BaTh IIPU PELICHUU 3a4a4 U3yYCHHBIC
GakThl W TEOpEMbl IUTAHUMETPHH, YMCHHE OICHHBAThH
pazMepbl 00bEKTOB OKPYKAIOIIETO MUpa
OK 06 IIposBraTs - 0CO3HaHHE OOYYAIONUMUCS POCCUHCKON TPaXkTaHCKON UIEHTHYHOCTH; - YMETh ONEPUPOBATH MOHATHAMH: IPAMOYTOJILHAS
TpaXITaHCKO- - LeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHEN NMO3UIMH JIUYHOCTH Ha OCHOBE CUCTEMA  KOOpAWHAT, KOOPJAMHATBl  TOYKH, BCKTOD,
NAaTPUOTHUYCCKYIO ITO3ULIUIO, JIyXOBHO-HPaBCTBEHHBIX LEHHOCTEN HapoJioB Poccutickoit CDe;[epaHHH, KOOpJAMHATBI BEKTOpPA, CKAAPHOEC MPOU3BCACHUE, YIOJI
ACMOHCTpUPOBATH HWCTOPUYECKUX U HAIMOHAJIBHO-KYJIbTYPHBIX TpaauIIUi, q)opMI/IpOBaHI/Ie MCXKAY BCKTOpaMH, CyMMa BCKTOpPOB, IIPOHU3BCACHHC
OCO3HAHHOC€ IMOBEJCHUE HA CHUCTEMBI 3HAYUMBIX ILIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, BCKTOpAa Ha YHCJIO; HaXOAWUTh C IIOMOIIBIO H3YUYCHHBIX
OCHOBC TPAAMIIMOHHBIX AHTUKOPPYNIMOHHOTO  MHMPOBO33pPEHUS, IMPABOCO3HAHUSA, IKOJIOTHYECKOH q)OpMYH KOOpAMHATBl CCPECAMHBI OTPE3Ka, pPacCTOAHHC

00I1IEUETIOBEYECKUX
LICHHOCTEM, B TOM YHCJIC C
Y4E€TOM rapMOHU3ALUHA
MECXKHAIIUOHAJIBHBIX U
Me)erHI/IFI/IOSHI)IX
OTHOUICHUH, IPUMEHSATh
CTaHAapThI
AHTUKOPPYILILOHHOTO
MOBEICHUS

KYJbTYPBbI, CIIOCOOHOCTH CTaBUTh LS U CTPOUTD JKU3HCHHBIC IIJIaHbI;

B gactn IpaxxaaHCKOIr'0 BOCIUTAHUA:

= OCO3HaHHUC CBOUX KOHCTHUTYHHOHHBIX IIpAB U O6H33HHOCTeﬁ, YBAaXKXCHHUC
3aKOHa U MMPAaBOIIOPAAKA,

- OpUHATHE  TPAJAWIMOHHBIX  HAIMOHAIBHBIX,  OOIICUYECIOBCUCCKUX
TYMaHUCTHYECKUX U JIEMOKPATHUCCKUX [[CHHOCTEH;
-  TOTOBHOCTB MIPOTHUBOCTOSATH UIEO0TIOTUU IKCTPEMHU3MA,
HaIMOHaIN3Ma, KceHodoouw,
JIMCKPUMUHAIN 1o COLUAIILHBIM, PEIUTHO3HBIM, PacoBbIM,
HAIMOHAIILHBIM TIPU3HAKAM;
- TOTOBHOCTH BECTH COBMECTHYIO JEIATENbHOCTh B  HHTepecax

IpakJaHCKOTO O0IIECTBa, Y4aCTBOBATh B CAMOYIIPABICHUH B
00111e00pa30BaTeNEHON OPraHU3AIMH U IETCKO-IOHOIIECKUX OPTraHU3alLnsX;

- yMEHHE B3aMMOJCHCTBOBATh C COIMAJIBHBIMM HMHCTHUTYTaMH B
COOTBETCTBHH C UX (QYHKIMSIMH U HA3HAYCHUEM;

- TOTOBHOCTb K TyMaHMTapHOM M BOJIOHTEPCKOH J€ATEIbHOCTH;
MaTPUOTHYECKOTO BOCTINTAHHS:

chopmMupoBaHHOCTH poccuiickoi rpak1aHCKOM HJICHTUYHOCTH,
MaTPUOTH3MA, YBAKEHHUS K CBOEMY HAapOIy, YyBCTBA OTBETCTBEHHOCTH IIEPE]
Ponunoii, ropgoctu 3a cBOM Kpail, cBO0 PoauHy, CBOH S3BIK U KYJIBTYpY,
IIPOLIOE U HACTOSIIIEE MHOIOHALMOHAJILHOr0 Hapoa Pocecuy;

- ICHHOCTHOC OTHOILICHHEC K ToCyJapCTBECHHBIM CHUMBOJIaM,

MEXy IBYMsI TOUKaMU;

-yMETh BBIOHpATh MOIXOMSAIINA H3YyYCHHBIH METON IS
peleHus 3a7a4H, Paclo3HaBaTh MaTeMaTHUCCKUE (HAKThI U
MaTeMaTHYeCKHe MOJIEIH B MPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B UICKYCCTBE;

YMEHHE  NPUBOAUTH  IPUMEPHl  MaTEMaTHYECKHUX
OTKPBITUH pPOCCHMCKOW W MHUPOBOM MaTeMaTH4ecKou
HayKH.

- YMETh ONEpPHPOBATH MOHATUSAMH: CIyYalHBI ONBIT U
Ciy4aiiHOe COOBITHE, BEPOSTHOCTh CIy4allHOTO COOBITHS;
YMETb  BBIYHCIATH BEPOATHOCTH C  HMCHOJIb30BAHUEM
rpaUIecKuX METOAOB; MIPUMEHATH (HOPMYJIBI CIOKEHHS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOWHATOpHbIE (aKThl |
(GopMynbl NpH PELICHWH 3a/la4; OLEHHBATh BEPOSITHOCTU
peambHBIX  COOBITHI; 3HAKOMCTBO CO  CIIyYailHBIMH
BEJIMYMHAMU; YMEHUE IPUBOJUTH INPUMEDPHI IPOSIBICHUS
3aKOHA OOJBIIMX YUCEN B HPUPOAHBIX U OOIIECTBEHHBIX
SIBJIICHUSIX
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Koa n HanmeHoBaHue
thopmupyembix
KOMITeTeHIIU I

IInanupyemble pe3yJbTaThl 0CBOCHHUS THCIMIITIHHBI

O0mmme

JucuuiuinHapHbie

HUCTOPUYIECKOMY W NMPUPOTHOMY HACIEIHIO, ITAMATHUKAM, TPAIUIIIM HapOIOB
Poccun, noctmkenmsiM Poccnn B Hayke, HCKycCTBE, CIOPTE, TEXHOJOTHIX H
TpyJeE;

- uaeciHas yOeKICHHOCTh, TOTOBHOCTh K CIYXKCHHIO M 3allUTC
OTteuecTBa, OTBETCTBEHHOCTh 3a €ro Cyah0y; OCBOCHHBIC OOYYAFOLTUMHUCS
MEXMpPEIMETHbBIE  TOHATUS W YHHUBEpCajbHblE  y4yeOHble  JIEHCTBUS
(perynsaTuBHBIC, TO3HABATENbHBIC, KOMMYHUKATHBHEIC);

- CIHOCOOHOCTh HX HCIIOJIB30BAaHUS B IO3HABATEIBLHOH H COIHAIBHOMN
MpakTHKe, TOTOBHOCTH K  CAMOCTOATCIIFHOMY  IUIAHHPOBAHUIO U
OCYILCCTBICHUIO  y4eOHOW  MCSATEIbHOCTH,  OpPraHU3alK  y4eOHOro
COTPYIHUYECTBA C TMEJArOrMYeCKUMU pabOTHUKaMHU M CBEPCTHUKAMH, K
YYaCTHIO B TOCTPOCHUY MHIUBUIYaIBHON 00pa30BaTEIbHOM TPACKTOPHH;

OBJIaJICHUE HaBbIKAMU  Yy4e€OHO-HUCCJEOBATENIbCKON, MPOEKTHOH U
COIMAJIbHOM JIEATCIHbHOCTH

OK 07 CopeiicTBOBaTh
COXPaHEHHMIO OKPYKarloIleit
Cpenbl, pecypcocOepexeHHIo,
MIPUMEHSATH 3HaHHSA 00
N3MEHEHWH KJIMMara,
NPUHIHUITEI OEPEKITNBOTO
MIPOM3BOJICTBA, IPPEKTHBHO
JIEUCTBOBATH B
Ype3BBIYANHHBIX CUTYaLUSIX

- HE IPUHUMATh JCHCTBUSI, IPUHOCALINE BPEJ] OKPYKAIOLLEH CPELE;

- YMeTh IPOTHO3UPOBATh HEOJIArONPUATHBIE HKOJIOTHUECKUE TOCIEICTBHS
MpeJNpUHIMAEMBIX JEHCTBUH, MPEJOTBPALIATE UX;

- PacIIMPUTH OMBIT ACATEIBHOCTH 3KOJIOTMYECKON HAIIPABICHHOCTH;

- pa3palaTbIBaTh IJIaH PEIICHHs IPOOJIEMbI C YIETOM aHAIN3a UMEIOIIXCS
MaTepHUalbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

- OCYIIECTBIISITh LieJICHAPaBJICHHBIN ITONCK MEPEHOCa CPEACTB U CII0COO0B
JEUCTBHUS B IPO(ECCHOHANBHYIO Cpely;

- YMeTh MEPEeHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTHYECKYIO 00JIACTH
JKU3HEEATEIIbHOCTY;

- IpelnjaraTb HOBBIE IPOEKTHI, OLECHMBATh WJACH C IO3ULUU HOBU3HBI,
OPUIMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;

- JaBaThb OLEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBI B
JIESTEIIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENIAM

- YMETb ONEpUPOBATh MOHATHUAMU: (PYHKIHS, HEIIPEPbIBHASL
GbyHKIMS, TPOW3BOJHAS, INEPBOOOpa3Hasi, OINpeNeIICHHBIN
UHTErpall; YMETb HAaXOIUTh INPOHM3BOJHBIC 3JIEMEHTAPHBIX
(GYHKLUI, UCTIONB3Ys CIPaBOYHbIC MaTePHAIbl; HCCICA0BATH
B IPOCTEHIINX clydasx (YHKOMH HAa MOHOTOHHOCTB,
HAaXOIUTh HAaHOOJbINNME ¥ HAMMEHBIIHE 3HAYCHUS (DYyHKLHN;
CTPOUTh TIpaUKd MHOTOWICHOB C  HCIIOJIb30BAaHUEM
ammapara  MaTeMaTHYecKOro aHanmn3a; NPUMEHSTh
MPOM3BOJIHYIO TNPU PEUICHUM 3aJay Ha JIBH)KEHHE, peliaTh
NPaKTHKO-OPUEHTHPOBAHHbIE 3aJayd Ha HauOoJbLIME |
HaMMEHBIINE 3HA4YEHHs, Ha HaXOXKACHUE IYTH, CKOPOCTH M
YCKOpPEHHSI;

- yMeThb OIEpUpPOBaTh TOHSTUSMH: JBIDKCHHE B
NpPOCTPAaHCTBE, IMOJOOHBIE (GUrYypel B  NIPOCTPAHCTBE;
UCIIONB30BaTh OTHOLICHHE IUIOIIAJACH IOBEPXHOCTEH W
00beMOB MO100HBIX (UTYp TP PELIEHHUH 3a/1a4;

YMETh BBIYUCIATE TI'€OMETPUYECKHE BEIMYMHBI (JUIMHA,
yroJ, Iionank, 00beM, IUIOMa b NOBEPXHOCTH), UCIIONb3Ys
n3y4eHHbIe (HOPMYIIbI U METO/IbI
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HaumeHoBaHue pe3yJbTaTa 00y4yeHus

3HaTh

YMmernb

- 3HAYCHHE MATEMAaTHYCCKOW HAyKW JUIsl PCIICHUS
3a/1a4, BO3HUKAKIIUX B TCOPUH U MPAKTHKE; ITUPOTY U B TO KE
BpeMsl ~ OTPAaHUYCHHOCTh  MPHMCHCHHS  MaTeMaTHUYCCKUX
METOJIOB K aHaINU3y U HCCIICAOBAHHUIO MPOIECCOB U SBJICHUH B
TPUPOAE U 00IIeCTBE;

- 3HAUCHHE MPAKTHKA U BOIPOCOB, BO3HUKAIOUIMX B
camoii Maremaruke st (OPMHUpPOBaHHS W Pa3BUTHSA
MaTeMaTUYeCKON HayKH; MCTOPUIO Pa3BUTHS HOHSITHS YMCIA,
CO3JaHMs MATEMATHYECKOTO aHaiM3a, BO3HHKHOBEHUS W
paSBI/ITI/Iﬂ FeOMeTpI/II/I;

- YHHUBEPCAJIbHBIH XapakTep 3aKOHOB JIOTHKH
MATECMATHYCCKUX paccy)K;:[eHMi&, ux HpI/IMeHI/IMOCTb BO BCEX
00J1aCTSIX YeIOBEUECKOM AeSITEIbHOCTH;

- BEPOSITHOCTHBIM  XapaKTep pas3jIM4HbIX IPOLIECCOB
OKPYXKAIOIIEro MUpa.

- BBITOJIHATh apu(pMeTHYECKUe NEHCTBHs HaJ| YUCJIAMH, cOYeTash YCTHbIE M NHChbMEHHBIE
MIPUEMBI; HAXOAUTh NPUOJIMIKEHHBIE 3HAYCHHUSI BEJIMYMHBI OTPEIITHOCTH BBIYHCICHUN (abcomoTHa s
U OTHOCHUTEIIbHAs); CPAaBHUBATH YHCIIOBBIC BHIPAYKEHHUS;

- HaXOAUTh 3HAYCHHS KOPHS, CTENEHH, JOorapudma, TPUTOHOMETPUIECKUX BBIPAXKCHHUH Ha
OCHOBE ONPEJENICHN, HCIOIb3YsI IPH HEOOXOJUMOCTH HHCTPYMEHTAIbHbBIE CPEICTBA; MOIH30BATHCA
MPUOIMKCHHON OIIEHKOW NP MPaKTHIECKUX PacdeTax;

- BBITIOJIHATE NTPE0Opa30BaHUS BBIPAKEHUH, MPUMEHSAA (POPMYIIbI, CBSI3aHHBIE CO CBOWCTBAMH
CTeTleHeH, TorapupMOB, TPUTOHOMETPUUECKUAX PYHKITUH;

- BBIYHCIIATh 3HAa4UCHHE (YHKIMH 10 33JaHHOMY 3HAYCHMIO apryMEHTa NpH pa3IndHBIX
crioco0ax 3a1aHus PYHKIIMY;

- OTIpEe/IeTIATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIMH, HITFOCTPUPOBAThH HX Ha rpaduKax;

- CTpOUTH TpadyKu M3YYCHHBIX (QYHKIMH, WUIIOCTPUPOBaTh 10 rpaduKy CBOWCTBa
9JIEMEHTAPHBIX QyHKUNIA;

- UCIIOJIb30BaTh NOHATHE (DYHKLUH AJIsl OTMCAHUS U aHAJIN3a 3aBUCHMOCTEH BEJMUUH;

- HaXOAWTH ITPOM3BOIHBIC SIIEMEHTAPHBIX (YHKIIHH;

- WCTIONIb30BaTh NPONU3BOIHYIO IS U3YUIEHHs CBOHCTB (D)YHKIMH ¥ IOCTPOCHHUS IPAUKOB;

- MPUMEHATh NPOW3BOJHYIO Ul TPOBEACHHS NPHONMKEHHBIX BBIUYMCICHUH, pemaTh 3amaqn
MIPUKIIaIHOTO XapakTepa Ha HaXOX/ICHHE HAaHOOJBIIETO M HANMEHBIIIETO 3HAYCHHS,;

- BBIYHCIIATh B MPOCTEHIINX CIydasx IJIOMAANd M 0OBEMBI C HCIIOIH30BAHHEM OIPEIEICHHOTO
UHTErpaa;

- pewiath  palMOHANIbHBIE,  [OKa3aTeJbHbIE, JIOTapU()MHUUECKHE, TPUIOHOMETPUYECKHUE
ypaBHEHHSI, CBOJISIIIMECS K IMHEHHBIM U KBaJIPaTHBIM, a TAK)Ke aHaJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;
- UCIIOJIb30BaTh IpaduuecKuil METo 1 pellieHns] ypaBHEHU U HEPABEHCTB;

- n300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH DELICHHs YPaBHEHHH, HEPaBEHCTB U CUCTEM C
JIBYMsI HEM3BECTHBIMHU;

. COCTaBJIATh U pelIaTh ypaBHEHHsI M HEPABEHCTBA, CBS3BIBAIOIINE HEHU3BECTHBIC BEJNYMHBI B
TEKCTOBBIX (B TOM YHCJIE IPUKJIAJHBIX) 3aa4ax.

. penIats npocreiinne KOMOMHATOPHBIE 3a]ja4l METOJIOM TIepedopa, a TaKKe ¢ UCIOIb30BaHNEM
N3BECTHBIX (hOPMYII;

. BBIYHCIIATH B MPOCTEHIIMX CIIydasX BEPOSTHOCTH COOBITHH Ha OCHOBE MOACYETa 4YHCIa
HCXO/JIOB;

- pacro3HaBaTh Ha 4epTexkax M MOJAEIAX NPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI ¢ X OMUCAHMSIMH, U300paKEHUSIMH,

- ONHUCHIBATH  B3aUMHOE  PACIOJIOKEHHE TMPSIMBIX U
apryMEHTHPOBATh CBOM CY)KJCHHUS 00 3TOM PaCIOIOKEHHUH;

- aHAJIM3MPOBATh B IIPOCTEHIIMX CIIydyasX B3aMMHOE PACHOJIOKeHNE 00BEKTOB B IIPOCTPAHCTBE;
— n300pakaTh OCHOBHBIC MHOT'OTPAHHHMKH W KPYIJIbIE TeJla; BBHINOJIHATh YEPTEKH IO YCIOBHUIM

IJIOCKOCTEH B MPOCTPaHCTBE,
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HaumeHoBaHue pe3yJbTaTa 00y4yeHus

3HaTh YMmernb

3a/1ay;

CTpOUTH HpOCTefIIlIPIe CCUCHUA Ky6a, MPU3MBI, TUPaMUJIbI;

peliaTh IIAHUMETPUUCCKUEC M IMPOCTCUIIME CTEPCOMETPUYCCKUE 3a/aud Ha HAaXO0XKJICHHE
TEOMETPUUECKUX BEIMIHH (JIJIMH, YTIIOB, IUIOIAAeH, 00bEeMOB);

HCTIONIb30BaTh IPH PELICHUH CTEPEOMETPHUUCCKHX 3a71ad INTAHIMETPHUIECKHE (PaKThl K METOJIBI;
MPOBOJUTD JOKA3aTENbHBIE PACCYKICHUS B XO/I€ PEIICHNUS 3a/a4;

IVl HCCIIeRoBaHMs (MOJCIMPOBAHUS) HECIOXHBIX INPAaKTHYECKHX CHTyallld Ha OCHOBE
H3YYeHHBIX (YOPMYI B CBOWCTB QUTYD;

BBIUUCIICHHsST 00BEMOB M IJIOMIAJCH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEJ IPHU PEUICHUU
MPaKTHYECKUX 33714, UCIOJIb3Ys TPH HEOOXOIMMOCTH CIPABOYHUKH U BBIYUCIUTENbHBIE YCTPOICTBA.
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3. CTPYKTYPA U COAEPXAHUE YUEBHOU JUCHUITJIMHBI
3.1. Tematndeckuii mjIaH y4eOHOW AUCITUTIIMHBI

0/1b.08 MaTemaTuka
Bua yueO6Hoi1 padoThI KoJuunvecTBO 4acoB

1 2
MaxkcuMaibHasi yyeOHas HArpy3Ka (Bcero) 234
Oo0si3aTesqibHAsI  ayAUTOpPHasi y4yeOHAs Harpy3ka
(Bcero)
8 m. u.:
TEOPETUYECKOE 00yUCHHE 89
MPAKTHYECKUEC 3aHSATUSI 133
CamocrosiTenbHas padoTa 00y4daroIerocs
[IpoMexyTouHas aTTecTalus: 8
G depeHInpoBaHHBIN 3a4eT, (IK3aMEH)
UTOro 234




3.2. Conep:xanue ooyueHusi nmo yueonoi nucuunianne O/b.08 Maremaruka

HaumenoBanue pasnenoB u | Coaep:kanue yueOHOro Mmarepuasa (0CHOBHOe M Npo(deccHOHAILHO-OpHeHTHPOBaHHOe),| O0bem | @opmupyemsble
TEeM JabopaTopHble U MPAKTHYECKHE 3aHATUSA 4acoB OK
Pa3nea |. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 20
Coneprxanue yueOHOro MaTepuaa:
JIeWicTBUS HaJA TOJIOKUTENBHBIMU M OTPHLATEILHBIMUA YHCIaMH, OOBIKHOBEHHBIMH M 2 OK 01-OK 07
NECATUYHBIMU  J1poOsimu.  JlelicTBUsS co  cTenmeHsAMH, (OpMyJbl  COKpAIEHHOTIO
YMHOKEHHUS.
IIpaxmuueckoe 3anamue 2 OK 01-OK 07
Hnempyxkmaowe no Th. Buzpl iiockux GUryp u ux miomaisb.
IIpaxmuueckoe 3anamue
Tewma 1.1 Hncempykmaoe no Th.  IIpakTHKO-OPHUEHTHUPOBAaHHBIE 3a/1a4d B Kypce I'€OMETPUHU Ha 2 OK 01-OK 07
Yucna v BBIYKCIICHHUS. IUIOCKOCTH
Beipaskenust u npeobpasoBanus Ilpaxmuueckoe 3ansmue 5 OK 01-OK 07
Hncmpyxkmaosic no TH. TIpocThie MPOIEHTHI, pa3HbIE CIOCOOBI MX BHIYMCIICHHS. )
IIpaxmuueckoe 3anamue 2 OK 01-OK 07
Hnempyxmaowe no TH. Cl10KHbIE IPOLICHTHI
IIpaxmuueckoe 3anamue
Hncempyxkmaxe no 1Tb. Jlunelinple, KBaJpaTHbIe, OPOOHO-TMHEWHbIE YpPaBHEHUS WU 2 OK 01-OK 07
HEpaBEHCTBa
Coneprxanue yueOHOro MaTepuana: 2 OK 01-OK 07
CriocoObl pelnieHus: CUCTEM JIMHEHHBIX YpaBHEHUH.
IIpaxmuueckoe 3anamue 2 OK 01-OK 07
Tema 1.2 Hnempyxkmaowe no Th. Tlonstus: matpuna 2x2 u 3x3, onpeaenurenb MaTPUIbL.
CHOTeMEL ypaB;HeHm?I " lIpaxmuueckoe 3anamue } }
HEpABCHCTB Hncmpyxkmanxe no Th. Meron 'aycca. Cucrembl HEIMHEWHBIX ypaBHEHUH. CHCTEMBI 2 OK 01-OK 07
HEPABEHCTB
lIpaxmuueckoe 3anamue
Hnempykmase no TH. Boluncnenus u npeoOpa3oBaHMs. YpaBHEHUS U HEPaBEHCTBA. 2 OK 01-OK 07
I'eomeTpus Ha IUIOCKOCTH
Paznea I1. 20

IIpsimble U MIIOCKOCTH B IPOCTPAHCTBE




HaumenoBanue pasnenoB u | Cogep:kanue  y4eOHOro  marepuaja  (OCHOBHOe W NPOo(decCHOHAIBLHO- O0bem | Dopmupyembie
TeM OPHEHTHPOBAHHOE), JIA00OPATOPHbIE U MPAKTHYECKHE 3AHATHUSA 4acoB OK
Cooepotcanue yuebHo2o mamepuana.
IIpenmer  crepeomerpun. OcCHOBHBIE TOHATHS — (TOYKa, MpsiMas, IUIOCKOCTb,
npoctpancTBo). OCHOBHbBIE akcHOMBI cTepeomerpun. [lepecekaronuecs, napamuieabHble 2 OK 01-OK 07
U CKpemuBawomuecss mnpsMelie. IIpu3sHak ¥ CBONCTBO CKpPELIMBAIOIIMXCSA IPAMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
IIpakmuueckoe 3anamue
Tema 2.1 OCHOBHBIE IOHATHS
CTepCOMETpH. HHCIZ/lpmeaf)fC no Th. IlapamnensHble npsMas U miIockocTb. Onpenenenue. [IpusHak. 2 OK 01-OK 07
CBoiicTBa (€ JOKa3aTEIbCTBOM).
Pacnionoxxenne npsiMbIx 1
IOCKOCTCH IIpaxmuueckoe 3anamue
Hnuempyxkmaowe no Th. Ilapannensuble miockoctd. Onpenenenue. [Ipusnak. CBoiicTBa (c 2 OK 01-OK 07
JI0Ka3aTeIbCTBOM).
IIpakmuueckoe 3anamue
Hucmpykmaore no Th. Terpasap u ero snemeHThl. [lapannenenurien u ero 3JI€MEHTHI. 5 OK 01-OK 07
CaolicTBa IPOTUBOMNOJIOXKHBIX TI'paHed M aAuaroHaneil mapamnenenunena. Ilocrpoenue
ceueHui. Pemnienue 3agau.
Tema 2.2. Coneprxanne yueOHOT0 MaTepuasa
INeprneHauKyIIpHOCTD NPSMBIX, Ilepnenpukynsapusle  npsmele. [lapamnenbHble  TpsMble, NEPHEHAMKYISAPHBIE K 2 OK 01-OK 07
NPAMOH M IIOCKOCTH, IIOCKOCTEH IJI0CKOCTH. [IpH3HaK NepneH MKyISIPHOCTH IPSIMOM M INIOCKOCTH. JlOKa3aTenbCTBO.
Cooeporcanue yuebnozo mamepuana: 5 OK 01-0K 07
DOopMyIMpPOBAHHUE ONPENEIICHUN NTEPIIEHINKYISIPA U HAKIOHHOM.
IIpaxmuueckoe 3anamue
Huempyxkmaxe no Th. IlepneHIUKYIApHOCTh NPAMON M IUIOCKOCTU. IlepneHauKkynsp u 2 OK 01-OK 07
Tewma 2.3. Teopema o Tpex N
HAKJIOHHAs. YTOJI MEXAY IPSIMOH M IJIOCKOCTBIO.
NEPIEHIUKYIIApax.
IIpakmuueckoe 3anamue
Huempyxmanxc no THh. AkcuoMbl crepeoMeTpud. lleprneHauKyasspHOCTE HpSIMON M 9 OK 01-OK 07
IUIOCKOCTH, MapauieIbHOCTh  JBYX  MHpPSMBIX, MNEPIEHIUKYISPHBIX  IUIOCKOCTH,
NIEPIEHIUKYJIIPHOCTD MJI0CKOCTEN
Cooepoicanue yuebHo2o mamepuana:
Tema 2.4 TlapannenbHble, PacnonoxxeHne mnpsAMBIX M IUIOCKOCTEH B MPOCTpaHCTBE. llepneHAuKYISIpHOCTE M 2 OK 01-OK 07
NEPIEHIUKYIIPHBIE, [1apAJUIEIIbHOCTD MPSIMBIX U MIJIOCKOCTEM.
CKpELIMBAOIIHECS NPSAMBIE Ilpakmuueckoe 3anamue 2 OK 01-OK 07

Hnuempyxmaowe no Th.  CxpeluBaronuecs: IpsMble




HaumeHoBaHMe pa3iesioB U Conep:xkanue  y4yeOHOro  Marepuajsa  (OCHOBHOe H  NPO(ecCHOHATBLHO- Oobem | Dopmupyembie
TeM OPUEHTHPOBAHHOE), JIA00PATOPHbIE M NPAKTHYECKHE 3aHATHS 4acoB OK
Paznea I11. KoopauHatbl 1 BeKTOPbI 16
Cooepotcanue yuebHo2o mamepuana.
JlekapToBbl KOOpAMHATBEI B HpocTpaHcTBe. IIpocreiimue 3agau B KOOpAMHATaX. 2 OK 01-OK 07
Paccrosinne Mexay 1ByMsi TOUKaMU, KOOPJAMHATHI CEPEIMHBI OTPE3Ka
Tema 3.1 JlexapToBbI Ilpakmuueckoe 3ansimue
KOOpJMHATHI B IPOCTPAHCTBE. | Mncmpykmaosie no THE. Bexropbl B npocTpaHcTBe. Cl0K€HHE U BBIUUTAHUE BEKTOPOB. 5 OK 01-OK 07
Paccrosinue Mexny nByms YMHOkeHue BekTtopa Ha uuciio. Kommuianapuelie BekTOpbl. CKaJIIpHOE NPOU3BEIACHUE
toukamu. Koopaunarst BEKTOPOB. PazyioxeHnue BeKTopa o TpeM HEKOMILJIAaHAPHBIM BEKTOPAM.
CepelIuHbI OTpEe3Ka Ilpakmuueckoe 3anamue
Uncempykmaowe no Th. KoopauHaTel BEKTOpa, CKaIPHOE NPOU3BE/ICHHE BEKTOPOB B 2 OK 01-OK 07
KOOPJAMHATAX, YTOJI MEK]ly BEKTOPaMH, YTrOJI MEXKYy IPSIMOM U MJIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU. Y paBHEHUE IJIOCKOCTU. |'€OMeTpruUecKuil CMbICII onpeaenuTens 2x2
Tema 3.2 Bektops! B Cooepoicanue yuebHoeo mamepuania:
MIPOCTPAHCTBE. YTOJI MEKIY BEKTOPAMH. KOOleI/IHaTHaH IJIOCKOCTh. BpIumcienue paCCTosIHI/Iﬁ A TUIOMIaJicii Ha TIIIOCKOCTH. 2 OK 01-OK 07
CKaJ’IﬂpHOG MIPOU3BCACHUC BEKTOPOB KOHI/IquTBeHHBIe pvaeTBI
Cooepoicanue yuebHoeo mamepuania:
KOOp,I[I/IHaTHaSI IUIOCKOCTh. BrIuncienue paCCTOﬂHI/Iﬁ U IUIoIaJed Ha IIJIOCKOCTH. 2 OK 01-OK 07
KonnuecTBeHnHbIe pacueTsl
Ilpakmuueckoe 3anamue
Unempykmaoie no Th. JlekapToBbl KOOpPAMHATBI B MPOCTPAaHCTBE. BeKTopsl B
npoctpanctBe. CIOKEHHE W BBIUUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO. 2 OK 01-OK 07
Tema 3.3 Kommianapueie BekTopbl. CKansipHOE IPOU3BEACHHE BEKTOPOB. Pa3noxkeHne BekTopa no
IIpaKTHKO-OpHEHTHPOBaHHbIe | TPEM HEKOMILIAHAPHBIM BEKTOPAM.
3a/1a9¥ Ha KOOPIMHATHOM IIpakmuueckoe 3ansamue
TIOCKOCTH Hnempykmaxe no Th. Hcnonb3oBaHME KOOPAMHAT M BEKTOPOB IPU  PEIICHUU 2 OK 01-OK 07
MaTeMaTUYeCKUX U MPUKIATHBIX 3a]1a4.
IIpakmuueckoe 3ansamue
Hncmpykmaxce no Th. Ilpocreimme 3amaun B koopAuHaTax. KoopamHatel BekToOpa,
paccTosiHue MEXAy TOUYKaMH, KOOPJUHATHI CEPEIMHbBI OTPE3Ka, CKAISIPHOE TPOU3BEICHUE 2 OK 01-OK 07

BEKTOPOB B KOOpAMHATAaX, YroJl MEXIY BEKTOPAMH, YTOJI MEXIY IPSIMOM U TUNIOCKOCTHIO,
YIOJI MEKY INIOCKOCTSMHU
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HaumeHoBaHue pa3iesioB u Conep:xkanue  y4yeOHOro  Marepuajsa  (OCHOBHOe H  NPO(ecCHOHATBLHO- Oobem | Dopmupyembie
TeM OpPMEHTHPOBAaHHOE), 1a0OpaTOPHbIe H NPAKTHYECKHE 3aHATHS 4acoB OK
Pazgen IV. 18
Crenenu u Kopuu. CrenenHas (pyHKuus
Cooepoicanue yuebHoeo mamepuania:
Tema 4.1. [ToHsiTHE KOpPHS N-0M CTENEHU U3 IEUCTBUTEIBHOrO yncia. OyHKIUMU y = VX ux cBoiicTBa 2 OK 01-OK 07
Crenennas pyHKuus U ee u rpaduxu. CBoIiCTBa KOpHS N-O1 CTETIEHU
CBOMCTBA IIpaxmuueckoe 3anamue 2 OK 01-OK 07
Hncmpyxkmaoie no TH. TlpeoOpa3oBaHue BRIPAKECHHUIM ¢ KOPHAMH N- O CTETICHU
Cooepatcanue yuebHo2o mamepuana: 2 OK 01-OK 07
Tema 4.2. [Ipeobpa3oBaHne HppaMOHAIBLHBIX BBIPAKCHHIA
[IpeobpaszoBanue IIpaxmuueckoe 3anamue
UPPALMOHAIBHBIX BRIpaXKEHUN | HMucmpykmasiwe no TH.PaBHOCHIBHOCTh WPPALMOHATBHBIX YpPaBHEHHH M HEPaBEHCTB. 2 OK 01-OK 07
Meroap! ux pemeHus. Pemenne nppanvoHaIbHbIX YPAaBHEHUN U HEPABEHCTB
Cooepoicanue yuebHoeo mamepuana: 9 OK 01-0K 07
IlonsiTHe cTeneHu ¢ J00bIM PallMOHAIBHBIM I10Ka3aTelIeM.
Ilpakmuueckoe 3anamue } 2 OK 01-OK 07
Tena 4.3 Hnempyxkmaswe no Th. CteneHHble QYHKIIMY, UX CBOMCTBA U rpaduku
CBolicTBa CTENEHNU C Hpaxmuueckoe sansimue N 2 OK 01-OK 07
HUncmpyxkmaoe no Th. Onipenenenne CTeNeHHOW YyHKITNH.
pPalMOHAIIBHBIM U
JIEMCTBUTENIbHBIM MTOKA3aTeNIIMHU Hpaxmuueckoe sanimue
Hnempykmasxe no Th. Wcnonp3oBaHue CTENEHHOW (YHKIIMM CBOMCTB IpPH pELICHUH 2 OK 01-OK 07
ypaBHEHUH U HEPABEHCTB
Ilpakmuueckoe 3anamue 2 OK 01-OK 07
Uncmpyxkmaowe no Th. Pemienne 3aaau.
Pasznen V. Iloka3aTeabHas pyHKusA 18
Cooepotcanue yuebHoeo mamepuana: 2 OK 01-OK 07
Onpenenenne nokazaTeabHONU (QYHKIMY U ee CBOMCTBA
IIpakmuueckoe 3ansimue 2 OK 01-OK 07
Tema 5.1 Iloka3zatenbHas Hnempyxmaowe no Th. TlpumeHenmne CBOWMCTB MOKa3aTeNbHON QyHKITNH
byHKIMS, ee CBOMCTBA Ilpaxmuueckoe 3ansmue 5 OK 01-OK 07
Hncmpyxkmaoe no Th. Tlpocreninme nokas3arebHble ypaBHEHHUS
IIpakmuueckoe 3ansimue 9 OK 01-OK 07

Hncmpyxkmaowe no Th. PelieHue npoCcTeNINX MOKA3aTeIbHbIX YPABHEHUN
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HaunmeHnoBaHue pa3iesioB u Conep:kanue y4eOHOro Marepuasia (0CHOBHOe U pogeccHoHAIbHO- Oobem | Dopmupyembie
TeM OpPHEHTHPOBAHHOE), 1a00pPaTOPHbIE M NPAKTHYECKHE 3AHATHSA 4acoB OK
IIpakmuueckoe 3ansimue 9 OK 01-0K 07
Hncmpyxkmaoie no Th. PelieHne nokas3arenbHbIX YPaBHEHUHN, HEPABEHCTB U CUCTEM
IIpakmuueckoe 3ansimue
Hncmpyxkmaoie no Th. Pelienne nokasarenbHbIX YPaBHEHUNM U HEPABEHCTB 2 OK 01-OK 07
Tema 5.2 Cooepoicanue yuebno2o mamepuana:
Pemenue nokazarenbHbIX Pemenne mnokazaTenbHBIX YpaBHEHHUU METOJOM YypaBHUBAHHUA IOKa3aTeneil, MeToiaoM 2 OK 01-OK 07
YpaBHEHUN U HEPABEHCTB BBEJICHUS HOBOH NMEepeMEeHHON, (YHKIIMOHATBHO-TPA(YUIECKIM METOIOM.
IIpaxmuueckoe 3anamue
P 2 OK 01-OK 07
Uncempykmaoie no Th. Pemienne nokas3aTeabHbIX HEPABEHCTB.
IIpakmuueckoe 3ansimue
y 2 OK 01-OK 07
HUncmpyxkmaoie no Th. PenieHne cucTeM IOKa3aTeIbHbIX YPAaBHEHUN
Paznea VI. Jlorapudpmsbi. 30
Jlorapudmuyeckas GpyHKuus
Cooepoicanue yuebno2o mamepuana:
Tema 6.1 I P Y P! . 2 OK 01-OK 07
Tlorapudm wmca. JlecsTuambrii orapu¢m uncina. JlecSTHuHBIN 1 HATYpaJIbHBIN JIOrapu(MBbI, YUCIIO €
W HaTypabHbIA orapudmer, | [IPaKkmuteckoe samsimue 5 5 ) OK 01.OK 07
THCIIO & Hnuempyxkmaswe no TH. JlecaTHUHBIN U HaTYypaIbHBIN J0rapu@Mbl, YUCIIO €
Cooeporcanue yuebnozo mamepuana:
. 2 OK 01-OK 07
CaoiicTBa sorapupmo. Oneparius JorapupMupoBaHus
Ipaxmuuecxoe 3anamue
y 2 OK 01-OK 07
Uncmpyxkmaoie no TH. Coiictsa siorapudmoB. OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.
Ipaxmuuecxoe 3anamue
Tema 6.2 P 2 OK 01-OK 07
. Uncmpyxkmaoie no TH. Teopemsl o toraprdmax 4acTHOTO, IPOU3BEACHUS, CTETIEHH U KOPHSIX.
CsoiicTBa JorapupmoB. i/
aKmuyeckoe 3aHamue
Oreparmst P 2 OK 01-OK 07
Hnempyxkmaowe no Th. Ilpumenenue Teopem sioraprumoB.
norapu(MUpPOBAHUS
IIpaxmuueckoe 3anamue
Uncmpyxkmaoe no Th. Tlpeobpa3oBanue nmorapudmuyueckux BbelpakeHuid. [lepexom 2 OK 01-OK 07
HOBOMY OCHOBAHHIO.
IIpakmuueckoe 3ansimue
74 2 OK 01-OK 07

Hucmpyxmaosre no Th. IlpeobpazoBanue Jorapu(pMHUIECKUX BHIPRKEHUI.
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HaunmenoBanme paznenioBu | Conep:kanue  y4eOHOro  marepuaja  (0OCHOBHOe W NPodecCHOHAIBHO- Oobem | Dopmupyembie
TeM OpPMEHTHPOBAaHHOE), 1a0OpaTOPHbIe H NPAKTHYECKHE 3aHATHS 4acoB OK
Cooepoicanue yuebHoeo mamepuania:
o 2 OK 01-OK 07
Jlorapudmuueckast pyHKIH, €€ CBOMCTBA
Ilpakmuueckoe 3anamue 2 OK 01-OK 07
Hucmpykmaswe no Th. Pemienne norapuMHUUecKuX ypaBHEHUH 1 HEPABEHCTB
Ilpakmuueckoe 3anamue
Hucmpykmaxc no Th. Tlonstue norapudmMuyeckoro ypaBHeHusa. Omneparus 2 OK 01-OK 07
Tewma 6.3 Jlorapudmuyeckass | MOTESHIIMPOBAHUSI.
¢byHKIUsA, ee CBOWCTBA IIpaxmuueckoe 3anamue
Hnempyxmaoswe no Th. Tpu OCHOBHBIX METO/A PEIICHUS Jorapu(pMUUECKUX ypaBHEHHI: 2 OK 01-OK 07
(GyHKIMOHATBHO-TPAQUUECKU, METOJ TOTCHIWPOBAaHUS, METOJ BBEACHUS HOBOMH
nepemenHoil. Jlorapudmuueckrue HepaBeHCTBA
IIpaxmuueckoe 3anamue
Hncmpykmaxce no ThH. ANroputMm pelieHHUs CUCTEMbl ypaBHEHUH. PaBHOCHIIBHOCTBH 2 OK 01-OK 07
JIOrapu(PMUUECKUX YpaBHEHUI U HEPABEHCTB
Cooepatcanue yuebHo2o mamepuana:
Tema 6.4 [Tpumenenue norapudma. Jlorapudmudeckas cnupaiib B nmpupone. Ee Matemaruueckue 2 OK 01-OK 07
Jlorapu¢msl B ipupojie 1 CBOMCTBA
TEXHHUKE Ilpakmuueckoe 3anamue 2 OK 01-OK 07
Hnempyxkmaowe no Th. Pemienne 3anad. Jlorapugwmel. Jlorapudmuueckas GyHKuus.
Paznea VII. 36
OcHoBbl TpuronoMerpun. Tpuronomerpuyeckne GyHkuumn
Cooeporcanue yuebnozo mamepuana:
Tema 7.1 Panunannas mepa yrma. IIoBopoT TOukM BOKpYr Haudajna KoopauHaT. OmnpereneHue 2 OK 01-OK 07
Tpuronomerpuyeckue GyHKINH | CHHYCA, KOCUHYCA, TAHTE€HCA U KOTAHT€HCA.
IIPOU3BOJIBHOIO YIJIa, yucna. | [lpakmuyeckoe 3ansmue
Panuannas u rpagycHas Mepa | Mucmpykmaoic no Th. 3Haku cUHYyca, KOCUHYCa, TAHT€HCAa U KOTAHI'€HCA 10 YETBEPTSM. 9 OK 01-OK 07
yria 3aBUCUMOCTh MEXIY CHUHYCOM, KOCMHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJHOIO M TOTO
Ke yria
Tema 7.2 OcHOBHBIE Codeporcanue yeonozo mamepuaia: 2 OK 01-OK 07
OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA.
TPHTOHOMCTPHHACCKHE IIpakxmuueckoe 3anamue
TOXIECTBA. 2 OK 01-OK 07

HUncempyxkmaoie no TH. IIpumeHEHNE OCHOBHBIX TPUTOHOMETPUYECKHUX TOKIECTB.
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HaunmenoBanme paznenioBu | Conep:kanue  y4eOHOro  marepuaja  (0OCHOBHOe W NPodecCHOHAIBHO- Oobem | Dopmupyembie
TeM OpPMEHTHPOBAaHHOE), 1a0OpaTOPHbIe H NPAKTHYECKHE 3aHATHS 4acoB OK
Cooepoicanue yuebHoeo mamepuania:
Tema 7.3 CymMma u pazHoctb cunycoB. Cymma U pa3HOCTh KOCHHYCOB. CHHYC M KOCUHYC JIBOMHOTO 2 OK 01-OK 07
CuHyc, KOCUHYC, TAaHTE€HC yriaa. @opmyinsl nojioBUHHOro yriua. [IpeoOpazoBaHusi cyMMbl TPUTOHOMETPUUYECKUX
CYMMBI U PA3HOCTH JIBYX yIJIOB | (DYHKIMH B IPOU3BEICHUE U IPOU3BEICHUS B CYMMY.
CHHYC ¥ KOCHHYC IBOMHOTO Ilpakmuueckoe 3ansimue
yrina. @opMyiibl MOJOBUHHOTO | Mucmpykmadxc no Th. BrelpaxxeHHe TPUTOHOMETPHUYECKUX (QYHKIUI dYepe3 TaHTeHC 5 OK 01-OK 07
yriaa MOJIOBUHHOTO ~ aprymeHTta. [IpeoOpa3zoBaHusi MNPOCTEUIINX TPUTOHOMETPUUYECKUX
BbIpaxkeHU [IpeobpasoBaHye TPUTrOHOMETPUYECKUX BBIPAKEHUM
Tema 7.4 Cooepoicanue yuebHoeo mamepuania:
DYHKIMHU, MX CBOMCTBA. OOnacTh ompene’cHUs] U MHOXKECTBO 3HAueHUH QyHKIuWH. YETHOCTh, HEUETHOCTH, 2 OK 01-OK 07
Crioco0bI 3a1anust GYHKIMIHA nepuoAndHOCTh PyHKIMNA. CriocoObl 3a1aHus QYHKIUN
Cooepatcanue yuebHo2o mamepuana:
Tema 7.5 OO6nacTh ompeneneHus W MHOXXECTBO 3HAUEHUH TPUTOHOMETPHUUECKUX (PYHKIIUM.
Tpuronomerpuyeckue QyHKIUNH, | YETHOCTD, HEYETHOCTH, MEPUOAMIHOCT TPUTOHOMETPUYECKUX (yHKIui. CBOWCTBA M 2 OK 01-0K 07
MX CBOHCTBA U rpa)uKu rpaduku QyHKIUH Y = COS X, Y =sin X, y = tg X, y = ctg X.
Cooepoicanue yuebHo2o mamepuana:
DopMyITbl TPUBEICHUS. 2 OK01-0K 07
Ilpaxmuueckoe 3anamue
Tema 7.6 DOPMYIBI TIPUBEICHHUS. Hucmpykmasce no Th. ®opmyisl npuseneHus. [IpeobpazoBanue BblpaskeHHi 1o Gopmynam 2 OK 01-OK 07
TIPUBEJICHUSL.
Ipaxmuuecxoe 3anamue
Hnuempyxkmaswe no Th. CuHyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC CYMMbI U Pa3HOCTH JABYX 2 OK 01-OK 07
YTJIOB.
Cooeporcanue yqe6H02£) mamepuana: 2 OK 01-OK 07
CuHHyC 1 KOCUHYC ABOMHOTrO yria. @opMyJibl NOJIOBUHHOTO YTJIa.
IIpaxmuueckoe 3anamue
Tema 7.7 CuHyC 1 KOCHHYC N
. Hucmpykmaxc no Th. llpumeHenue ¢opMmyn ABOWHOTO yIyia A peIIeHUs 3a7ad. 2 OK 01-OK 07
JBOWHOrO yria. @opmyiisl
HOOBHHHOTO YIITa. DopmyJIbl TOJIOBUHHOTO yIJia.
IIpaxmuueckoe 3anamue
Hnuempyxkmaoswe no Th. Ilpumenenue ¢hopMyit uist Ipeodpa3oBaHusl TPUTOHOMETPUUECKUX 2 OK 01-OK 07

BBIPAKCHUI
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HaunmenoBanme paznenioBu | Conep:kanue  y4eOHOro  marepuaja  (0OCHOBHOe W NPodecCHOHAIBHO- Oobem | Dopmupyembie
TeM OpPMEHTHPOBAaHHOE), 1a0OpaTOPHbIe H NPAKTHYECKHE 3aHATHS 4acoB OK
Tewma 7.8 O0parnbie Cooepoicanue yuebHoeo mamepuania: 9 OK 01-0K 07
Tpuronomerpuueckue Gpyukmun. | OnpeneneHne apkCUHYca, apKKOCHHYCa, apKTAHTeHCa U apKKOTAHTeHCA YHCIIA.
Tema 7.9 Cooepoicanue yuebHoeo mamepuania:
IIpocreiimme Pemenue mpocteiimx TpUroHOMETPUYECKUX YpaBHEHUH BUia: COSX = a, SinX = a, tgxX = 5 OK 01-OK 07
TPUTOHOMETPUYECKHUE a.
yYpaBHEHHUS
Cooepoicanue yuebHoeo mamepuania:
Tema 7.10 VYpaBHeHue COS X = a. YpaBHeHue SiN X = a. YpaBHenue tg X = @, rtg X = a. Pemenue
Tpuronomerpruueckue TPUTOHOMETPUYECKUX YPABHEHUII OCHOBHBIX THIIOB: IPOCTEUILINE TPUTOHOMETPUUECKUE 2 OK 01-OK 07
YpaBHEHHUS U HEPABEHCTBA YpaBHEHHUsI, CBOJSIIMECS K KBaJpaTHBIM, pELIaeMble DPA3I0KEHHUEM HAa MHOXHUTENH,
onHOpoHbIe. [IpocTelinme TpuroHoMeTpuyecKre HepaBeHCTBa
IIpakmuueckoe 3anamue
HUnempyxmasxc no TH. Hcnonb3oBaHUE CBOWCTB TPUTOHOMETPUYECKHX (GYHKIUI B 2 OK 01-OK 07
po(ecCHOHATBHBIX 331a4ax
IIpome:kyTouHasi arTecTanms Mo IMCHUIINHE (3a4eT) 2
Pasnea VIII. [IpousBoaHasi pyHKIUM, ee NPpUMEeHeHH e 40
Cooepotcanue yuebHo2o mamepuana:
ITonarue mpenena QyHKIMM B TOYKE M €ro reoMeTpudeckuil cmbicil. OIHOCTOPOHHUE 2 OK 01-OK 07
MIPEACIIBI.
Ilpakmuueckoe 3anamue
Tema 8.1.
Tpenien GymKimm Hncmpyxkmaosic novTE. Brruncnenue npenenoB (pyHKIMHM C UCHOJIB30BAHHUEM TEOPEM O 2 OK 01-OK 07
npenenax QyHKIMH.
Ilpakmuueckoe 3anamue
Hncmpykmaxe no Th. BbluuciieHHE TPENENoB € IOMOLIBIO BTOPOIO 3aMEYarelIbHOIO 2 OK 01-OK 07
npezena. PackpeiTie HeonpeaeneHHOCTEN.
Cooepoicanue yuebno2o mamepuana:
Tena 8.2 OmpeneneHne YHUCIOBOM IOCIEAOBATEILHOCTH H CrocoObl ee 3amanusa. CBolcTBa
n . YHCIOBBIX TochenoBatenbHocTei. [Ipupamienne aprymenta. [lpupaiienue QyHKIHH. 2 OK 01-OK 07
OHATHE TIPOUSBOLHOM. 3ajaun, NpUBOIANINE K TOHATHIO MPOU3BOHON. OnpeneneHne Npon3BoIHON. AITOpUTM
dopMmyIsl 1 IpaBUiIa N
OTBICKAHUS IPOU3BOAHOMN
A bepenimposarms Ilpakmuueckoe 3anamue
i4 2 OK 01-OK 07

Hncmpyxkmaowe no Th. 11pou3BoaHBIE CYMMBI, PA3HOCTHU ITPOU3BEEHUs], YACTHOTO

27




HaunmenoBanme paznenioBu | Conep:kanue  y4eOHOro  marepuaja  (0OCHOBHOe W NPodecCHOHAIBHO- Oobem | Dopmupyembie
TeM OpPMEHTHPOBAaHHOE), 1a0OpaTOPHbIe H NPAKTHYECKHE 3aHATHS 4acoB OK
Tewma 8.3 Cooepoicanue yuebHoeo mamepuania:
IIpousBoaHbIe Omnpenenenue cnoxxHoi ¢pyHkuuu. [Ipon3BoHAS TPUTOHOMETPUIECKUX (PYHKITUH. 2 OK 01-OK 07
TPUTOHOMETPUUECKUX (YHKITHIA.
Cooepoicanue yuebno2o mamepuana:
Tema 8.4 [Tonstue HempepwsiBHOW ¢yHKIMH. CBOHCTBa HenpepblBHOW (GYHKIMU. CBSA3b MEKIY 2 OK 01-OK 07
[TonsTHE O HEMPEPHIBHOCTH HEMPEPBIBHOCTHIO U AUPPEPEHIINPYEMOCTHIO (PYHKIIHH B TOYKE.
Gynkuuu. Meton untepBanoB | Ilpakmuueckoe sausimue OK 01-OK 07
Uncmpyxkmaoie no TH. Anroputm penieHusi HepaBEHCTB METOJIOM HHTEPBAJIOB
Cooepoicanue yuebHoeo mamepuana:
. I'eomeTpruecKuii CMBICT MTPOU3BOAHON (DYHKIIMU - YTIOBOW KOAPPHUIIMEHT KacaTeTbHON 2 OK 01-OK 07
Tema 8.5 @uznueckuit u o
. K rpaduky QyHKIMU B TOUKE. YpaBHEHUE KacaTelbHOH K rpaduky QyHKIHH.
Tre€OMETPUYECKUN CMBICTIBI
. IIpaxmuueckoe 3anamue
IIPOU3BOIHOM. .
HUnempyxmasxce no TH. ANTOpUTM COCTaBJICHHS ypaBHEHHUs KacaTelbHOU K Trpaduky 2 OK 01-OK 07
dynkumnn y=f(x)
Cooepatcanue yuebHo2o mamepuana: 2 OK 01-OK 07
DU3nYeCcKuil CMBICI TPOU3BOIHOM B MPOPECCHOHANBHBIX 3a/1a4ax
Ilpaxmuueckoe 3anamue
Tema 8.6 Ousnueckuii cMbIch | Hucmpykmasxce no TH. TlpaBuna HaxOXICHHE TMPOM3BOIHOW CYMMBI U TPOW3BEICHHSL 2 OK 01-OK 07
IIPOU3BOJIHOM B IIpaBuia HaXOXKICHUE MPOU3BOIHON YaCTHOTO.
HpO(i)CCCI/IOHaJ'II)HBIX 3agadyax Hpa}(muqec;{oe 3aHaImue
Hnempykmasxe no Th. IlpousBogHas oOpaTHBIX TPUTOHOMETPUUECKMX (YHKIUI 2 OK 01-OK 07
Haxoskienue npon3BoiHOM C10KHON (DYHKIIMM M KOMIIO3ULIMK (DyHKIHA.
Cooepotcanue yuebHo2o mamepuana:
2 OK 01-OK 07
OKcTpeMyMbl QYHKIIUU
IIpaxmuueckoe 3anamue
Tewma 8.7. DRCIPEMyMEL Hncmpyxkmaoe no Th. Bo3pacranue u y6I)VIBaHI/Ie ¢byHKIUY, COOTBETCTBHE BO3PACTAHUA H
F— yObIBaHUSL (DYHKIIMHM 3HAKY POM3BOJHOM. VHOH&ITI/IC IIPOM3BOJHON BBICLIETO IMOPSAJIKA,
COOTBETCTBHE 3HAaKa BTOPOM MPOM3BOJHOW BBIMYKJIOCTH (BOTHYTOCTH) (YHKUIMH Ha 2 OK 01-OK 07

oTpe3Kke. 3ajaud Ha MAaKCUMyM W MHHUMYyM. [lOHsATHE acUMNOTOTHI, CHOCOOBI HX
onpezaeneHusi. AJTOPUTM HCCIENOBaHUS (QYHKIMM U TIOCTPOCHUSA €€ Trpaduka cC
MIOMOIIBIO TPOM3BOJIHOU. JIpoOHO-NTMHelHas pyHKIUS
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HaumeHoBaHMe pa3iesioB U Conep:xkanue  y4yeOHOro  Marepuajsa  (OCHOBHOe H  NPO(ecCHOHATBLHO- Oobem | Dopmupyembie
TeM OPUEHTHPOBAHHOE), JIA00PATOPHbIE M NPAKTHYECKHE 3aHATHS 4acoB OK
Cooepoicanue yuebHoeo mamepuania:
Tema 8.8 Haubomnbiee u Haxo>neHne HanOOIbIIEro 1 HAUMEHBIIETO 3HAUCHUN (YHKIUH, TOCTpOeHUE rpaKoB 2 OK 01-OK 07
HauMEHbIIIee 3HAYCHUS MHOT'OYWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTHYEeCKOro aHaJIn3a
byHKIIUN IIpaxmuueckoe 3anamue 2 OK 01-OK 07
HUncmpyxkmaoic no Th. ViccnenoBanue pyHKIIMI HAa MOHOTOHHOCTh M SKCTPEMYMBI.
Tema 8.9 Anroputrm Cooepoicanue yuebno2o mamepuana: 2 OK 01-OK 07
UCCIIeIOBaHMs PYHKIIMH. ITonHoe uccnenoBanue GyHKIUU
Cooeporcanue yuebno2o mamepuana:
Tema 8.10 Haxoxnenue P Y P .
@opmynsl u npasuina guddepennupoBanus. MccrnenoBanue ¢GyHKIHI € MOMOIIBIO 2 OK 01-OK 07
ONTUMAJILHOTO pe3yJIbTaTa C .
. npou3BoHOM. Hanbombiee 1 HanMeHbIIee 3Ha4eHus] GyHKIUU
MIOMOUIbIO IPOU3BOJHOMN B
Ilpakmuueckoe 3anamue
MPaKTUYECKUX 3a/1a4ax 2 OK 01-OK 07
Hucmpykmasce no Th. HanbonbIiee 1 HaMMeHbIIee 3HaYeHNnEe QYHKIIUU
Pa3nea IX. IlepBooOpa3Has pyHKIMH, ee IPUMEHEHHE 14 OK 01-OK 07
Cooepoicanue yuebHoeo mamepuana:
38.,[[21‘{8. O BOCCTAHOBJICHMHM 3aKOHa JIBWXCHUA IIO H3BECTHOM CKOpPOCTH. Ilonstne HWHTCTPUPOBAHUA.
Tema 9.1 O3HaKOMIICHHE C IIOHATHEM MHTErpana M nepBooOpasnoii mua gpyrxmun y=Ff(X). Pemenue 3amaq Ha cBA3b 2 OK 01-OK 07
Juddepenman u MEepBOOOPA3HOI U ¢ POU3BOIHOM, BRIYHCICHUE TIEPBOOOpa3HO i qaHHOH QyHKIuu. Tabmuna hopmys
nepBoo6pa3Has1 q)yHKIII/II/I JUIS HAXOXKICHUS epBooOpa3HbIX. M3ydueHne npaBuiia BHIYUCICHUS IEpBO0OPa3HOI
Ilpakmuueckoe 3anamue
y 2 OK 01-OK 07
Hnempyxkmaowe no Th. Haxoxienue nepsooOpa3Hoi QyHKIIUU.
Cooeporcanue yuebnozo mamepuana:
Tabmuma unHTErpanoB. HemocpencTBEHHOE BBIYKMCICHUE HEOMPENEIEHHBIX HWHTETPAIOB C 2 OK 01-OK 07
TIOMOIIBIO TaOJUIIBL.
Tema 9.2 TabGauua UHTErpasIoB.
Ilpaxmuueckoe 3anamue
Hncmpyxkmaose no Th. BpruuciicHUE HEONPENENEHHBIX UHTETPAIOB METOIOM IOACTAHOBKHU 2 OK 01-OK 07
(3aMeHoOi1), IO YacCTsM.
Cooepoicanue yuebHo20 mamepuana:
Tema 9.3 Onpenenenue onpeaenéHHoro wuHterpana. KpuBonuHelHas Tpaneuuss U €€ IUIOMIAIb. 2 OK 01-OK 07
Ma 9. . N
N . ["'eomeTpuyeckuii cMbIc onpeieNIEHHOro HHTErpaia.
OrnpenenéHHblii UHTErPAIL.
. IIpakmuueckoe 3anamue Hucmpykmaow no T'b. BeluuciaeHue onpeaeseHHoro MHTerpana 2 OK 01-OK 07
®opmyna Hetorona — Jleitoauma. =
Ilpakmuueckoe  3anamue  Hucmpykmaxc no TH. Bpruumcienne — miomaneu 2 OK 01-OK 07

KPUBOJIMHEHHBIX TpalCLUN.
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HaumeHoBaHMe pa3iesioB U Conep:xkanue  y4yeOHOro  Marepuajsa  (OCHOBHOe H  NPO(ecCHOHATBLHO- Oobem | Dopmupyembie
TeM OpPMEHTHPOBAaHHOE), 1a0OpaTOPHbIe H NPAKTHYECKHE 3aHATHS 4acoB OK
Paznen X. 8
KomniekcHble uncia
Cooepoicanue yuebHoeo mamepuania:
[lonsitue xommiekcHoro uucia. CoOnpspKeHHbIE KOMIUIEKCHBIE YHCIa, MOJYJIb U 2 OK 01-OK 07
apryMeHT KOMILJIEKCHOTO YHuCJIa.
IIpaxmuueckoe 3anamue
Tesa 10.1 Unempykmaxce no TH.  @®opma 3amucu KOMIUIEKCHOTO uYucia (TeoMeTpuyeckas, 2 OK 01-OK 07
o TPUTOHOMETPHUECKasl, aredpandeckast).
KommuiekcHble yncna
Ilpakmuueckoe sanamue
. 2 OK 01-OK 07
Uncmpyxkmaoie no Th. Apudmerndeckue NeHCTBUS ¢ KOMIUIEKCHBIMH YHCIIaMU
Ipakmuueckoe 3anamue
Uncempykmaowe no TH. BpIIIONHEHHE pPACUYETOB C IMOMOLIBK) KOMIUIEKCHBIX YHCEI. 2 OK 01-OK 07
[IpuMeps! UCTIOIB30BAHNS KOMIUIEKCHBIX YHCEN
Pa3znen XI. MHOrorpaHHMKHM M TeJia BpalieHus 46
Cooeporcanue yuebHo2co mamepuana. 2 OK 01-OK 07
Tena 11.1 MuororpanHuk. OcHOBHbIE NOHATHS. [IpaBriibHbIE MHOTOI'PaHHUKHU.
ma 11.
IIpaxmuueckoe 3anamue
MmuororpansHuk. OCHOBHbIE P 2 OK 01-OK 07
Hncmpyxkmaoe no Th. Ilpusma. IIpsimas u HakiionHas npusMa. IlpaBunbpHas mpusma
noustus. [IpaBunbHbIE
S —— IIpaxmuueckoe 3anamue
' Hucmpykmaxc no Th.. Onpenenenue, BUAbl U CBOWCTBa mnapauienenumnena. Kyo, 2 OK 01-OK 07
CBOICTBA KyOa.
Cooepoicanue yuebno2o mamepuana:
P Y P 2 OK 01-OK 07
OnpeneneHre 1 OCHOBHBIE AJIEMEHTHI MHPaMUJIbL.
Ilpakmuueckoe 3anamue
P . 2 OK 01-OK 07
Hncmpyxkmaowe no Th. IlpaBuibHas nupamuaa. Y cedy€éHHas nupamMuia.
IIpaxmuueckoe 3anamue
Tema 11.2 Onpenenenue u P . . 2 OK 01-OK 07
HUnempyxkmaoswe no Th. Tlnomans 60KOBOM U MOJIHOM MOBEPXHOCTH MPHU3MBL, TUPAMU/IBI
OCHOBHBI€ 3JIEMEHTbI TUPAMUJIbI.
IIpaxmuueckoe 3anamue
Huempyxmaxce no Th. CuUMMETpuss OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. 2 OK 01-OK 07
CummMetpus B Ky0e, mapaienenumnese, Npu3Me, NupaMmuie
IIpaxmuueckoe 3anamue
I4 2 OK 01-OK 07

HUnempyxkmaoswe no Th. Ilpumepsl cummetpuil B npodeccuu
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HaunmenoBanme paznenioBu | Conep:kanue  y4eOHOro  marepuaja  (0OCHOBHOe W NPodecCHOHAIBHO- Oobem | Dopmupyembie
TeM OpPMEHTHPOBAaHHOE), 1a0OpaTOPHbIe H NPAKTHYECKHE 3aHATHS 4acoB OK
Tema 11.3 Ilpeacrasnenue o Cooepoicanue yuebHoeo mamepuania:
NpaBUIBHBIX MHOTOTpaHHMKax | [IpencraBneHne o TNpaBWIBHBIX MHOTOTpaHHHMKax (Terpasape, KyOe, OKTa’ape, 2 OK 01-OK 07
(Terpasape, kyOe, oKTa’ape, J0JIEKadIpe U UKOCadPE)
JIOJIEKA3IPe U UKOCASPE)
Cooepoicanue yuebHoeo mamepuana:
[unusaap u konyc. OCHOBHBIE MOHSTHUS U ceueHus. Y ceuéHHbIi koHyc. [llap u cdepa, nx 2 OK 01-OK 07
Tema 11.4 Tena BpamieHusl. CCTCHHA.
IIpaxmuueckoe 3anamue
Hnempyxmaoswe no TH. Hunuuap u ero snementsl. CeueHne HUIMHApa (MapajuienbHOe 2 OK 01-OK 07
OCHOBaHMIO 1 ocH). Pa3zBepTka nunuuapa
Cooepoicanue yuebno2o mamepuana:
[unuaap u konyc. OCHOBHBIE MOHTHUS U ceueHHs. Y ceu€HHbIi koHyc. [llap u cdepa, nx 2 OK 01-OK 07
Tema 11.5.1ununanap u KkoHyc. ceteit
OCHOBHbIE TIOHATHUS U CEUEHUS. Hpaxmuuecxoe sansmue
N . HUnempykmasxc no TH. Konyc u ero snementsl. CedeHue KoHyca (MapajuielibHOE 2 OK 01-OK 07
Yceuénnslii konyc. Ilap u
obepa, 1X coucHus OCHOBAHUIO U MPOXOJIlEe Yepe3 BEPIINHY), KOHnUYecKkue ceueHus. Pa3BepTka koHyca
Ipaxmuuecxoe 3anamue
Hnuempyxkmase no Th. Wap u chepa. BzaumHoe pacnosoxkeHue cepbl U MIOCKOCTH. 2 OK 01-OK 07
Ceuenue mapa, chepsl
Cooeporcanue yqe6H?eo Mamepuana: 9 OK 01-0K 07
Tema 11.6. @opmyssl mromazeii | POPMYJIBI IIOMA/ICH TOBEPXHOCTH MHOTOIPAHHUKOB U TCII BPALICHHS.
TOBEPXHOCTH Ipaxmuueckoe 3ansamue 5 OK 0L-OK 07
Uncmpyxkmaoie no TH. Tlpumenenue ¢hopmyd TUIOMIAAEH MTOBEPXHOCTH. i
Cooepotcanue yuebHo2co mamepuana.
ITonsatue 06 obobeme Tena. O6beM Kyba M MpsAMOYrojbHOro napauienenumnena. Oobem 2 OK 01-OK 07
Tema 11.7 Ionstue 06 o6beme npu3Mbl ¥ IIMHApA. OTHOIIEHHE 00bEeMOB MOAOOHBIX Tel. ['eomeTpuueckuil cMbICi
Tena. v nWMHApa. OTHOLIEHUE OIIPEEITHTENS 3-T0 HOPS/IKA
00BEMOB MOAOOHBIX TETI. Ipaxmuueckoe sansmue
Hucmpyxmase no Th. KomOMHa1IMy reoMeTpUYeCKUX Tell 2 OK 01-OK 07
Tema 11.8 ®opmynsl 00bEMa Ten| Coodeporcanue yuebHo2o mamepuana: 5 OK 01-OK 07

BpaleHus

Dopmybl 00BEMA TEIT BpaILICHHSI.
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HaumeHoBaHMe pa3iesioB U Conep:xkanue  y4yeOHOro  Marepuajsa  (OCHOBHOe H  NPO(ecCHOHATBLHO- Oobem | Dopmupyembie
TeM OpPMEHTHPOBAaHHOE), 1a0OpaTOPHbIe H NPAKTHYECKHE 3aHATHS 4acoB OK
IIpaxmuueckoe 3anamue ) 5 OK 01-OK 07
Hucmpyxmaswe no Th. llpumenenue ¢popmyn 00bEMa IpU3MbI, HWIHHIPA.
IIpaxmuueckoe 3anamue
Hucmpykmaxc no Th. llpumenenune ¢opmyn o0bémMa Kyba, HTPSIMOYTOJIBHOTO 2 OK 01-OK 07
napajuleJIenune1a, TUpaMupl.
IIpaxmuueckoe 3anamue
Hnempyxmaowe no Th. Vcnionb3oBaHre KOMOMHAIIMI MHOTOIPaHHUKOB U TeJl BPAIlICHUS B 2 OK 01-OK 07
IIPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4ax
IIpaxmuueckoe 3anamue ) 2 OK 01-OK 07
Uncmpyxkmaoe no TH. opmyiel 00bEMa UINHAPA, IIapa U KOHYyCA.
PazgeaXll. 10
MHuoxkecTBa. JjIeMeHThbl Teopuu rpagos
Cooepatcanue yuebHo2o mamepuana: 2 OK 01-OK 07
ITonstue MHOXkecTBa. IlonMHOkecTBO. Oniepaniiy ¢ MHOKECTBAMU
IIpaxmuueckoe 3anamue 5 OK 01-OK 07
Hncmpyxkmase no TH. Onepaniy ¢ MHOKECTBaMU. PelieHne npukiaIHbIxX 3a1a4
IIpaxmuueckoe 3anamue
o 2 OK 01-OK 07
Tema 12.1 MHoxecTBa Hucmpyxmasre no Th. Ilonsitue rpada. Cesi3Hblil rpad, aepeBo, LUK rpad Ha MIOCKOCTH
IIpaxmuueckoe 3anamue 5 OK 01-OK 07
Hnempyxmaoe no Th. Onepaniuy ¢ MHOKECTBAMH.
IIpaxmuueckoe 3anamue
Huempyxmanxe no Thb. OnucaHne peanbHBIX CUTyallud C IIOMOIIBIO MHOKECTB. 2 OK 01-OK 07
[Ipumenenue rpaoB K pelIeHuIo 3a1a4
Pazgen XlIl. DaeMeHTbI KOMOMHATOPUKH, CTATHCTHKH H TEOPUH BEPOSITHOCTEI 26
Boruncnenue yucna ynopsA04eHHbIX U HEYIOPSIOYEHHBIX BEIOOPOK 1T 371eMeHTOB U3 N. 2 OK 01-OK 07
IIpaxmuueckoe 3anamue
Tema 13.1. OcHOBHBIC TOHSTHS Hucmpykmaxc no Th. Pemienne mpocTeHIMX KOMOMHATOPHBIX 3ajad C NMPUMEHEHUEM 2 OK 01-OK 07
KOMOMHATOPHKH. Pa3MeIleHust, | hopmys pa3sMemeHns 1 ITepecTaHOBKH.
[IEPECTaHOBKHU, COYETAHHUS. Ipaxmuueckoe 3ansmiue
Hucmpykmaxc no Th. Pemienre mpocTedMX KOMOMHATOPHBIX 33Jad C NMPUMEHEHUEM 2 OK 01-OK 07

dhopmyrn coueTaHus.
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HaunmenoBanme paznenioBu | Conep:kanue  y4eOHOro  marepuaja  (0OCHOBHOe W NPodecCHOHAIBHO- Oobem | Dopmupyembie
TeM OpPMEHTHPOBAaHHOE), 1a0OpaTOPHbIe H NPAKTHYECKHE 3aHATHS 4acoB OK
Cooepoicanue yuebHoeo mamepuania:
OTHOocHTeNnbHAs YacToTa COOBITHS, CBOWCTBO €€ ycroiumBocTu. CTaTHCTHYECKOE 2 OK 01-OK 07
onpezeneHue BepossTHocTU. O1ieHKa BEPOSITHOCTH COOBITUS
Tema 13.2 BeposarHocTs B Ilpaxmuueckoe 3ansmue 2 OK 01-OK 07
npodeCCHOHANIBHBIX 3a1a4ax | Mrcmpyxkmaoic no Th. llpumenenue hopmynsl OnHoMma HeroToHa.
IIpaxmuueckoe 3anamue
HUncmpyxkmaosie no TH. OcHOBHbIE KOMOWHATOPHBIE COOTHOIICHUS Ha OMHOMHUAIBHBIC 2 OK 01-OK 07
KOX(QPHUIIHEHTHI.
Tema 13.3 Cooepoicanue yuebHoeo mamepuana:
Cocrasiienue Ta0auI 1 [lepBuynass 00pabOTKa CTATUCTHYECKHX MAaHHBIX. ['paduueckoe WX MpeaCTaBICHHE. 2 OK 01-OK 07
JMarpaMM Ha NMPaKTHKE HaxoxaeHnue cpeqHux XxapakTepUCTHK, HAOIIOAAeMbIX JTaHHBIX
Cooeporcanue yue6H02£) mamepuana: 9 OK 01-OK 07
BepositHoCTb 1 €e cBOMCTBA.
Ipakmuueckoe 3ansmue
Uncmpyxkmasc no TH. CoObiTne. BeposTHOCTH COOBITHA, CIOXKEHHE U YMHOXKECHHE 2 OK 01-OK 07
Tewma 13.4 BeposiTHOCTD U €€ BEPOATHOCTCN.
CBONCTBA IIpakmuueckoe 3ansamue
Hncmpykmaxe no Th. Pemenune 3anad Ha HaxXOXIECHUE M CPAaBHEHUE BEPOSITHOCTEU 2 OK 01-OK 07
Pa3IMYHBIX COOBITHH.
Ipakmuueckoe 3ansmue
Uncmpykmaxe no TH5. lloHsATHE NHCKPETHOM ClIy4yallHOM BEJIMYMHBI, 3aKOH €€ 2 OK 01-OK 07
pacnpenenenus. Yucnosble xapakrepuctuku JICB.
Cooepotcanue yuebHo2co mamepuana.
2 OK 01-OK 07
Mepsl pazopoca.
Tema 13.5 Mepsi paz6poca Tpaxmuseckoe sarsimue
Hucmpyxkmadsic no TH. BbuncieHre BEPOSITHOCTH MONYYeHUsI K YCIIeXOB B UCIIBITAHUSX BepHYIUH, HaX0XK/ICHHE 2 OK 01-OK 07
MATEMATUICCKOI'O OKUIaHN 11 CJla YCIICXOB B CCpUN HCIILITAHAHA BepHmepI.
Pazjnen XIV. YpaBHeHus1 1 HepaBeHCTBA 28
Tema 14.1 PaBHOCHIIBHOCTD Cooeporcanue yuebHo2o mamepuana: 5 OK 01-OK 07
YpaBHEHUM. PaBHOCWJIBHOCTE ypaBHEHUH U HEpPABEHCTB. OnpeeneHus.
Tema 14.2 OcnoBHble TeOpeMbI Cooepoicanue yuebno2o mamepuana:
PaBHOCUJIBHBIX MEPEX0axX B ypaBHEHUSIX U 2 OK 01-OK 07

HEPaBEHCTBaX.

OCHOBHEIE TECOPEMBI PAaBHOCHIIBHBIX IIEPEXOAaX B YPABHCHUAX U HEPABCHCTBAX.
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HaunmenoBanme paznenioBu | Conep:kanue  y4eOHOro  marepuaja  (0OCHOBHOe W NPodecCHOHAIBHO- Oobem | Dopmupyembie
TeM OpPMEHTHPOBAaHHOE), 1a0OpaTOPHbIe H NPAKTHYECKHE 3aHATHS 4acoB OK
Cooepoicanue yuebHoeo mamepuania:
OOme MeTonbl pelleHus] YpaBHEHMI: Mepexo]l OT paBEHCTBAa (PYHKIUI K paBEHCTBY 2 OK 01-OK 07
Tema 14.3 OOGuue MeToapl apryMEHTOB JJIi MOHOTOHHBIX (DYHKIIMI, METOJ pPAa3l0XKEHHs Ha MHOXXHUTEIH, METOJ]
peueHus ypaBHEHU I BBEJICHUS HOBOH MepeMEeHHON, PYHKIIMOHAIBHO-TPA()UIECKUNA METON
Ilpakmuueckoe 3anamue 9 OK 01-0K 07
Hnempyxmaswe no Th. OCHOBHBIE IPUEMBI PELLICHUS] YPaBHEHUIN 1 HEPABEHCTB
Tema 14.4 MeTojtbi pettieHs Cooepoicanue yuebHoeo Mamepuana: §
ypaBHEHHit Meroasl I?’GHIGHI/UI YPAaBHCHHH. pPAa3JIO)KCHUEC HAa MHOXHWTCIM, BBCIACHHC HOBOM 2 OK 01-OK 07
repeMeHHoN. MeTo1 MHTepBaIoB
Tewa 14.5 I'paguuccicnii meron g%?ueﬁgfc ;Zilg;;eg:gf;ﬂ;z”;z:;ﬁ;cm' Mepexo/l OT CpaBHEHHS 3HAYEHHH (QYHKIUI K
pelieHus: ypaBHEHU, N ) o 2 OK 01-OK 07
HepaBCHCTB CPaBHEHHIO 3HAYCHHH APTYMEHTOB s MOHOTOHHBIX GbyHKIMH, METOA HWHTEPBAJIOB,
(dbyHKIIMOHATBHO-TpaUUECKUl METO].
Tema 14.6 I'paduaeckmii meton | Codeporcanue yuedHo20 mamepuana.:
pelIeHUs] YPaBHEHUN U I'padmueckuit MmeTos perieHus ypaBHeHUNH U HEPAaBEHCTB 2 OK 01-OK 07
HEPABEHCTB
Cooeporcanue yuebnozo mamepuana:
3HaKOMCTBO ¢ apamerpoMm. [Ipocrelinme ypaBHEHHS U HEPABEHCTBA C MTApaMETPOM 2 OK 01-OK 07
Tema 14.7 YpaBHeHus u
HEpPABEHCTBA C IapaMeTpaMu Tpaxkmuueckoe sansamue
Uncempykmaowe no TH. MaremaThdeckue METOAbl MPU PELICHUHW 3a7ad W3 Pa3IMYHbIX 2 OK 01-OK 07
obsacTeil HayKH U MPaKTHKH.
Tema 14.8 Tpuvenenne Cooeporcanue yuebHo2o mamepuana:
MaTeMaTHUECKUX METOM0B Ajisi | [IPAMEHEHHE MATeMaTHYECKUX METOMOB JUIs DEIICHUs COIEPXKATENbHBIX 3a1a4 U3 2 OK 01-OK 07
pellIeH s 3134 Pa3IUHBIX 00JIacTel HAYKH U MPAKTHKH.
Cooepoicanue yuebHo20 mamepuana:
CocraBnenue u penieHre npohecCuOHaIbHBIX 33/1au C TOMOIIBIO YpPaBHEHHHA 2 OK 01-0K 07
Tewma 14.9 CocraBnenue u
peleHue poeccroHanbabix | [[PaKmuyeckoe sanamue
3a71a4 C MOMOLLBIO yPaBHEHNIt Huempyxmaxce no Th. Onpenenenue mMopnyis. PackpbiThe MOAYNsl 1O OINpPENEICHMIO. 5 OK 01-OK 07

[Ipocreiimne ypaBHEHUS U HEpaBEHCTBa C MoayieM. [IpuMeHeHrne paBHOCHIBHBIX
MEPEXO00B B ONPEJAECIECHHBIX TUIIAX YPABHEHUIN U HEPABEHCTB C MOYJIEM
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HaunmenoBanme paznenioBu | Conep:kanue  y4eOHOro  marepuaja  (0OCHOBHOe W NPodecCHOHAIBHO- Oobem | Dopmupyembie
TeM OPUEHTHPOBAHHOE), JIA00PATOPHbIE M NPAKTHYECKHE 3aHATHS 4acoB OK
Cooepoicanue yuebHoeo mamepuania:
OO0me MeTOabl pPELIEHUS ypaBHEHHUHW. YPaBHEHHUS U HEPABEHCTBA C MOAYIEM U C 2 OK 01-OK 07
Tema 14.10 OO1me MeToIBI p P p p Y
. napameTpamu
pelieHus: ypaBHEHHI.
IIpakmuueckoe 3ansamue
VYpaBHEHUS U HEPABEHCTBA C .
Uncempykmaosiwe no Th. PaBHOCWMIBHOCT CHUCTEM ypaBHEHM M HepaBeHCTB. OCHOBHBIC
MOAYJICM U C ITapaMeTpaMu 2 OK 01-OK 07
MpUeMbl UX pelieHus (pa3JioKEHWE Ha MHOXXHUTEIH, BBEJACHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, IpaUIECKUil METO).
Koncynomayus 2 OK 01-OK 07
IIpomexyTOUHAsA aTTECTALMSA
POMEKYTOUYHASI aTTeCTal| 8 OK 01-OK 07
(Ok3ameH)
Bcero: 234
W3 HUX MPaKTHYeCKuX 3aHsTmii| 133
JeKIUH 89
camMoCTosiTeIbHasi padoTa -
3ayer -
IK3aMeH 8
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4. YCJIOBUSA PEAJIN3AIIAU ITIPOTPAMMBI YUEBHOM
JANCHUITJINHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanusanus mporpaMMbl JUCHMILIMHBL TpeOyeT Haauuus y4yeOHOro kabuHera
MaremaTuku.

ObopynoBaHue ydeOHOro KaOMHETa: MOCAZAOYHBbIE MECTa IO KOJUYECTBY
CTYIEHTOB; pabodee MECTO NpErnoAaBaTessl; KOMIUIEKT Yy4YeOHO — METOJUYECKHX
MaTEpUajoB TMpEnojaBaress; KOMIUIEKT Y4eOHO — HArjsiIHBIX MOCOOMH 1O
JUCLUIUIMHE, B TOM YHCIIE HA AJIEKTPOHHBIX HOCUTENSX.

TexHuueckue cpeAcTBa OOy4YEHHsA: KOMIBIOTEP C€  MYJbTUMEIUWHON

YCTaHOBKOM; KOJUIEKITUS ITU(POBBIX 00pa30BaATEIBHBIX PECYPCOB.

Ilpusooumcsa nepeuenv cpedcmse 00OyueHUA, BKIOUAS MPEHANHCEPbl, MOOEIU, MaKembl,
00opydoeaHue, mexHuueckue cpeocmeda, 6 m. 4. aAyOUOBU3YATbHbIE, KOMNbIOMEPHble U
MeNeKOMMYHUKAYUOHHBLE U M. N. (KOIUYECE0 He YKA3bl8aencsl)

TpeboBanust k KBanu(pUKaLKUU TEJATOTMUYECKUX KaJpoB, OCYILECTBISIOLINX
peannzanuio [ITICC3 no cnenuanbHOCTH, AOKHBI 00€CTIEUUMBATHCS NEAArOTHYECKUMU
KaJpaMM, HMMEIOIIMMHM  CpelHee MpodeccHoHaNbHOE, BbICIIee  OOpa3oBaHMUE,
COOTBETCTBYIOIIEE NPOPUII0  MpenojaBaeMorl  yuyeOHOM  AuUCHUIUIMHBL.  ONBIT
JEeATENBbHOCTH B OPraHU3alMsIX COOTBETCTBYIOIIEH MPOpecCuoHaNbHON c(hephl SABISIETCS
o0s3aTeNbHBIM Il MPENoJaBaTeNiel, OTBEYAIOIIMX 32 OCBOCHHE OO0YyYaroIUMCS
PO ECCUOHAIBHOTO Yy4eOHOT 0 LIUKJIA.

[IpenonaBareny NoMy4arOT JOMOJHUTENBHOE IPO(ecCHOHaIbHOE 00pa30BaHKE 10
porpaMmMaM TOBBIIIEHUA KBaJIU(pUKALMK, B TOM 4HclIe B (OpME CTAKUPOBKH B
npo(UIBHBIX OPraHU3alKsAX HE PEXKe OJHOTO pasa B 5 JIeT.

4.2. Nudopmanuonnoe o0ecneueHune o0y4eHmus. Ilepeyenn
peKoOMeHayeMbIX Y4YeOHbIX u3aaHuil, WHTepHeT-pecypcoB, AONOJHHUTEIbHOI
JIUTEPATyPbl

OcCHOBHBIC TI€YaTHBIC U3aaHus

1. AmumoB IIILA. AnreOpa u Havaja MaremMaTU4yecKoro aHaiausa [TeKkcT]:
yueoHuk/I1.A. Anmumos, FO.M. Komnsarun, M.B. Tkauea. - M. : IIpocsenienue, 2017.
—463c.

2. Aranacsu JI.C. Maremarnka: anrebpa v Hadajia MaTeMaTHUECKOTO aHAJIM3a,
reometpus. ['eomerpusa. [Tekcr]: yueOonux/JI.C. Artanacsn, B.®. byryszos, C.b.
Kagomies. - M. : ITpocsemenue, 2017. — 255c.

3. bes3 I'.Il. I'eomerpus [Tekct]: yueonuk / B.I'. bess., H.I' Bnagumuposa -
K.: I'ene3a, 2010-365c.
4. Jlucnukun B.T. Maremaruka [Tekct]: yueonoe nocodue / B.T. JIucuukum,

N.JI. ConoBenunk.-M .: Beicmas mk., 1991-480c.



I[OHOJIHI/ITCJ'IBHBIC HNCTOYHHUKH

5. PoeBa T.I' Anre6pa B tabnumax. 10-11xn [Tekcr]: yue6Hoe mocodue / T.

Poea, H.® Xponenko.-X .: Ctpana rpes, 2002-152c.
6. PoeBa T.I' ['eometpus B Tabnumax. 10-11km [Tekcr]: yaeOnoe nocodue / T.
Poea, H.® Xponenko.-X .: Ctpana rpes, 2002-152c.

JIeKTPOHHbIE U3TAHUS

7. www.fcior.edu.ru (MapopmannoHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC

MaTepuabl).

8. www.school-collection.edu.ru

00pa3oBaTeIbHBIX PECYPCOB).

(Enunas

KOJICKIIHUH

U (QPOBBIX

5. KOHTPOJIb Y OLIEHKA PE3VJbTATOB OCBOEHHUSI YYEBHOI
JUCHUATIIMHBI

Kontpons wu
OCYLIECTBIISAETCS

OLICHKAa

pe3yJIbTaTOB

OCBOCHU

y4eOHOM  AUCIUTIIMHBI
mpernojaBareyieM Ipyd  IPOBEJASCHHUHU JAa0OpaTOpPHBIX  padoT,

IMPAaKTHYCCKUX SaHHTHﬁ, TCCTUPOBAHHUA, a TAKIKC BbIIIOJHCHUA O6y‘IaI-OIHI/IMHCSI
HMHAWBUAYAJIbHBIX 3a,Z[aHI/II>'I, IIPOCKTOB, HCCHGHOB&HHﬁ, IMPAaKTHYCCKUX BaHHTHﬁ,

TCCTUPOBAHMHA.

Pe3yabTaTnl 00yueHust

OcHOBHbBIE TOKA3aTeJIN
OIIEHKH Pe3yJbTaToB

DopMBbI U METObI
KOHTPOJISI H OLEHKHU

3HaTh:

—  3HAaYeHWE MAaTeMaTHYECKOM HayKW JuIs
pemieHust 3a/1ad, BO3HUKAIOIMX B TEOPUH H
NpakTUKe; IMHPOTY W B TO KE  BpeMms
OTPAaHUYCHHOCTL TIPUMEHCHHUA MATEMATHYCCKUX
METOJIOB K aHAJIU3y M UCCIICIOBAHUIO MPOIIECCOB U
SIBIICHUH B TIPUPOJIE U 00IIIeCTBE;

- 3HA4YCHUC IMPpaKTUKHU u BOIIPOCOB,
BO3HHUKAOIIUX B caMou MAaTEMAaTHUKE JIIsL
(GbopMHpOBaHMS W  PA3BUTHA MaTEMaTHYECKOM
HayKH; MWCTOPHIO pAa3BUTHS TOHATHS  YHCIA,
CO3JIaHUs MaTeMaTH4eCcKOro aHaIN3a,
BO3HHMKHOBEHHS M Pa3BUTHS T'€OMETPHUH;

- YHUBEPCAJIbHBINA XapakTep 3aKOHOB
JOTHKH  MaTeMaTH4YeCKUX  pacCyXAeHHH, uX
NIPUMEHUMOCTh BO BCeX O0O0JIacTsX Yel0BEYeCKOH
JIeSITeNIbHOCTH;

- BEPOSITHOCTHBI  XapakTep  Ppas3JIM4HbIX
MPOLIECCOB OKPYKAIOLIEr0 MUPA.

Ymern:

- BBINIONHATE apudMeTnyeckne IeicTBUSA

c(OPMHUPOBAHBI TPEJICTABICHUS O
MaTeMaTHKe KaK YacTH MHUPOBOI
KYJIBTYPbI H O MECTE MAaTEeMAaTHKH B
COBPEMEHHOW  [UBWJIM3AIMH, O
crocobax OIUCAaHUS Ha
MATCMATUYCCKOM A3BIKC HBHeHI/Iﬁ
peabHOTO MHpa;

c(hOpMHUPOBAHBI TPEACTABICHUS O
MATCMATUUYCCKUX IIOHATHUAX KaK O

Ba)KHEHIIINX MaTeMaTH4YEeCKUX
MOJIETISIX, TIO3BOJISOIINX
ONHUCBHIBATh M U3y4yaTb pa3HbIC
MIpOLECChl U SABICHHSA; MOHUMAaHUE
BO3MOKHOCTH ~ aKCHOMAaTH4eCKOIo
MIOCTPOCHHUS MaTeMaTU4ECKUX
TEOPHIi;

BJIaACCCT MECTOAaMH OOKa3aTCIbCTB
n aJIropuTMoOB pCUICHUA; YMCHHEC
nux IIPUMCEHATD, IIPOBOANTH
J0Ka3aTCJIbHBIC  PACCYXKICHUA B
X0A€ pCHICHUA 3a0a4,

DopMbI:
- TeKyIIUH
- IPeABAPUTEIIHHBIN
- UTOTOBBIi
MeTopr.
- BBITIOJIHEHHE TECTOBBIX
3aJIaHUM;

- BBITIOJIHEHHUE
UHAWBUAYAIbHBIX 3aaHUN
TI0 UCCIIEI0BaHUIO
GyHKIHH;

- YCTHBIH OIIPOC;

- HamycaHue
MaTeMaTU4ECKOro
JIMKTaHTa;

- BBITNIOJIHEHUE
CaMOCTOSTENIEHON PabOTHI;
- TeMaTH9IecKas
aTTeCTalus;
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PesyabTaTsl 00yueHust

OcHOBHBIE TOKA3aTeJIN
OII€HKH Pe3yJbTaTOB

@DopMBI 1 METO/bI
KOHTPOJISI M OLEHKHU

Hax 4YucCiiaMH, covde€Tasd YCTHBIC W IMHUCbMCHHBIC

MPUEMBI; HaXOJUTh MNPHUOIMKECHHbIE 3HAYCHUS
BEJTMYUHBI MOTPELTHOCTH BBIYHMCIICHUN
(abconroTHAasT W OTHOCUTENbHAs); CpaBHUBAThH

YHCJIOBBIE BBIPAKEHHUS;
- HaXOJUTb 3HAYEHUS KOPHs, CTENEHH,
norapupmMa, TPUTOHOMETPHUUYECKHX BBIPAXKCHUN
Ha OCHOBE ONpEAEICHHUS, HCIONb3ys IpHU
HEOOXOANMOCTH HWHCTPYMEHTAJIbHBIE CPEICTBA;
MOJIB30BAThCSl  NPUOMIKEHHON OLEHKOH TpH
MpaKTUYECKUX pacyerax;

- BBINIOJIHATH npeoOpa3oBaHus
BBIpAXKEHUH, IpUMeHssl (OpPMYJIbl, CBSI3aHHBIE CO
CBOMCTBaMHU CTENEHEN, norapumMoB,
TPUTOHOMETPUUYECKUX (PYyHKITHII;

- BBIYHMCIIATh  3Ha4eHHWEe  (QYHKIUH IO
3a[JaHHOMY 3HAYEHHMIO apryMeHTa IPH Pa3IUYHBIX
cnocobax 3amaHus GyHKINH;

- OIIPEeNIeISITh OCHOBHBIE cBoiicTBa
YHCIOBBIX (QYHKIMH, WUIIOCTPUPOBATh HX Ha
rpadukax;

- CTPOHUTHh TpadUKH H3YYCHHBIX (QYHKLHM,
WUTIOCTPUPOBATh o rpaguky  CBOWCTBa
AJIEMEHTAPHBIX (DYHKLMIA;

- UCIIONIb30BaTh MOHATHE (YHKUUH IS
OIMCAHUs U aHAJIU3a 3aBUCHMOCTEH BEJTMYUH;

- HaxXOAWTh NPOU3BOJHBIE 3JIEMEHTAPHBIX

GyHKIHH;
- UCIIONB30BATh MIPOU3BOIHYIO b
W3y4YCHHS CBOMCTB (YHKIMH M NOCTPOCHUS
rpaduKoB;
- NPUMEHSTD HPOU3BOAHYIO b

MIPOBECHUS NPUOIMKEHHBIX BBIYMCIICHUH, pemaTh
3aJa4d MPUKIAJHOTO XapakTepa Ha HaXOXKICHUE
HanOOJIBIIEr0 M HANMEHBIIETO 3HAYECHUS;

- BBIUUCIIATH B  INPOCTEHIINX  CIIydasx
Womaan ©“  o0BEeMBI C  HCIOJIB30BaHHEM
OTIpe/IeIEHHOT0 MHTEerpaa;

- pemaTh palnuoOHANbHBEIE, ITOKa3aTelbHEIE,
sorapu(pMIyIecKue, TPUTOHOMETPHUECKHE
YpaBHEHHsI, CBOJMIIMECS K JIMHEHHBIM W
KBaJIpaTHBIM, a TAKXKe aHAJOTHYHbIC HEPABCHCTBA 1
CHCTEMBI;

- UCIIONIb30BATh rpadudecknit
pelIeHus ypaBHEHUH 1 HEPaBEHCTB;

- n300pakaTh Ha KOOPJMHATHOW TIOCKOCTH
pelieHust ypaBHEHHUIl, HEPaBEHCTB U CHCTEM C
JIByMsI HEU3BECTHBIMU;

METOJ

- COCTaBIISITh MW pelIaTh ypaBHEHUS U
HEpaBEHCTBA, CBSI3BIBAIOIIUE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM  4HCIIC
MPUKIIATHBIX ) 33a]a9aX.

- pemaTh MPOCTEHIINEe KOMOWHATOPHEIC
3ajaud  MeTojoM  mepebopa, a  TaKkke C
HCTIOJIB30BaHUEM U3BECTHBIX (DOPMYIT;

- BBIUHUCIATH B NPOCTEHIIMX  CIy4asx

BEPOSITHOCTH COOBITUH Ha OCHOBE IMOZCUETa YHCIIa
HCXOJIOB;

- pacmo3HaBaTh Ha 4YepTeX)axX W MOMAEIAX
MIPOCTPAHCTBEHHBIE (hop™msr; COOTHOCHTH

BIIaJieeeT CTaHJAPTHBIMU
pueMamMu peleHust
paIoHaIbHBIX "
HppalMOHANIBHBIX, MOKa3aTeIbHbIX,
CTETIEHHBIX, TPUTOHOMETPUYECKUX
YpaBHEHMM M  HEpPaBEHCTB, HX
CHCTEM; HCIIOJIb30BAaHHE TOTOBBIX
KOMITBIOTEPHBIX NIPOTPaMM, B TOM
YHCiIe I TIONCKA My TH PELICHUS U
WITIOCTPAIAN PEIICHUS YpaBHEHUH
1 HEPaBEHCTB;

c(OpMHUpPOBaHBI INpEJCTaBICHUS 00

OCHOBHBIX IOHSTHAX, HACAX U
MeTo/1ax MaTeMaTHYECKOro
aHau3a,

BJIaJICET OCHOBHBIMH MOHSATHAMH O
IUIOCKHX M  MPOCTPAaHCTBEHHBIX
TEOMETPUUECKUX  QUTrypax, HX
OCHOBHBIX CBOHCTBAx;
c(OpMHUPOBAHBI yMEHHS
pacIio3HaBaTh Ha qepTexax,

MOJEISIX W B PEATbHOM MHpPE
reoMeTpUIECcKue ¢burypsr;
NIPUMEHEHNE W3YYCHHBIX CBOWCTB
reOMETPUUCCKUX GUryp u HopmMys

JUIL  PELIEHUS TeOMETPHUYECKHX
3a7a4 M 3374 C OPAKTHYCCKUM
CO/IepIKaHHEM;

c(OpPMHUPOBAHEl TPEACTABICHUSI O
MpoLeccax U SBJICHUSX, UMEIOLIUX
BEPOSITHOCTHBIN XapakTep, 0
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSX
B peaJbHOM MHpE, 00 OCHOBHBIX
MOHATUAX BJIEMEHTAPHON TEeopuu
BEpPOSITHOCTEM; YMEHUIN HAXOJUTh U

OIICHUBAThH BEPOSITHOCTH
HaCTYIUICHUS CcOOBITHI B
MPOCTEHIIINX MPAKTUIECKUX
CUTYaIUAX u OCHOBHBIE
XapaKTePUCTHKH CITyJaiHBIX
BEJINYUH;

BIIaJIcCT HABBIKAMH HCIIOIH30BaHUI
TOTOBBIX KOMIBIOTEPHBIX

MIPOTpaMM PH PELICHUH 3a/1a4.
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PesyabTaTsl 00yueHust

OcHOBHBIE TOKA3aTeJIN
OII€HKH Pe3yJbTaTOB

@DopMBI 1 METO/bI
KOHTPOJISI M OLEHKHU

TpeXMEpHBbIE OOBEKTBI C HMX  ONHCaHMSIMH,
HU300paKCHUSIMU;

- ONUCHIBATH  B3aHMMHOE  PACIOJIOKEHHE
OpsSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBaTh CBOM CYXJIEHHS 00 93TOM
PAacIOI0KEHNY;

- aHATM3MPOBATh B MPOCTEHIINX CIyYasx
B3aUMHOE pacIoIoXeHne 00BEKTOB B
MIPOCTPAHCTBE;

- M300pakaTb OCHOBHBIE MHOTOTPAHHHUKH H
KPYTJIbIe TeJa; BBIIMOJHATh YEPTEKH 10 YCIOBHSIM
3ajad;

- CTPOUTH TpoOCTeHIIne cedeHHus Kyoa,
TIPU3MBI, TUPAMUIbI;

- pemiath IUIAHUMETPHYECKHUE u
IpOCTeHINe  CTepeoOMETpUYECKHE 3aJadd  Ha
HAaXOXJCHAE TEOMETPUYECKUX BEIWYHMH (IJIUH,
YTJI0B, TWIonIaneii, 00eMOB);

- HCTIONIb30BATh pu pemeHnu
CTEPEOMETPUUCCKUX  3aJad  IIAHUMETPUYECKHE
(aKTBI ¥ METO/BI;

- MPOBOJIUTH JI0Ka3aTebHBIE PaCCyKACHHS
B XOJI€ PELICHUs 3a1a4;

- JUId  MCCIeNOBaHUS  (MOIETHPOBAHUSA)
HECJIOKHBIX TPAKTUYECKHX CHTyallMiii Ha OCHOBE
N3Y4YCHHBIX (POPMYJ U CBOMCTB (uryp;

- BEIUYUCIICHUSI O0BEMOB W  IUIOIIAACH
NIOBEPXHOCTEH  INPOCTPAHCTBEHHBIX  TEJI  IpU
pCUHICHUN TPAKTUYCCKUX 3adad, HUCIIOJb3ys IIpU
HeO6XOJII/IMOCTI/I CIIPAaBOYHUKHN U BBIYHCIIUTCIbHBIC
YCTpOWCTBA.
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IMpunoxenne 1

[NOJIMTEXHUYECKUI KOJUJIEDK ®EJEPAJILHOI'O
T'OCYJAPCTBEHHOI'O BIOJP)KETHOI'O OBPA3OBATEJIBHOI'O
YUPEXXJIEHMS BBICILIET'O OBPABOBAHUS
«JIVTAHCKUI T'OCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
WUMEHU K.E. BOPOILIMJIOBA»

KOHTPOJIbHO-OIIEHOYHBIE CPEJICTBA
10 yueOHOH JUCIUTIINHE

0/1b.08 Mamemamuka

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

40.02.04 Opucnpyoenyusn

(K00, HaumeHoBaHue npogeccuu/cneyuarbHOCmu)

2024
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJISl IPOBEACHUS] IPOMEKYTOYHOM aTTeCTAlMU
B popMme nuddepeHIMPOBAHHOIO 3a4eTa

1. KommiekcHbie yncna. MIx OCHOBHBbIE MOHSTHS, TEOMETPUYECKAS
UHTEpIpEeTalus.

2. Apudmerrueckue 1eUCTBUS HaJl KOMIUIEKCHBIMH YHCIaMHU.

3. Panuannas Mepa yria, eIMHAYHAS OKPY>KHOCTh. DOpMYIIbI IEpexo/ia OT OJJHOM

MEPBI U3MEPEHHUS yTiia K IPYrou.

Tpuronomerpuyeckue GyHKIIMM YUCIOBOTO apryMeHTa (sina, tga, cosa, ctga).
ToxnaecTBeHHbIe peoOpa3zoBaHus. JJoka3aTenbCTBO TOKIECTB.

Kopensb n-oii cTeneHu u ero cBoicTBa.

CremneHb ¢ pallMOHAILHBIM [IOKA3aTeJIEM U €€ CBOICTBA.

Jlorapud™msl 1 UX cBOMCTBA. JleCATUUHBIA U HATYpPaJIbHBII JIOTapU(MBI.
Omnpenenenue yuciaoBoil GpyHkiuu. E€ cBOMCTBa U BUIBI.

0. Yernsie u HeueTHbIe PyHKIMU. Bo3pacTanue u yosiBanne QyHKIIUHA.

1. Tpuronomerpuueckue GyHKIHH y=SINX U y=tgX, UX CBOKWCTBA U IPAPUKH.

12. Tpuronomerpudeckue PyHKIINN y=COSX U y=CtgX, UX CBOMCTBA U TPaPHKH.
13. OOpaTHble TPUTOHOMETPUUECKHE (PYHKIIMU apKCUHYCa, apKTaHreHca. x
CBOMCTBA U IrpauKH.

14.  OOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIIMU apKKOCUHYCa, apKKOTaHreHca. Mx
CBOMCTBA U rpauKH.

15. TlokazatenbHas GyHKIMSA, €€ CBOMCTBA U TpaduK.

16. Jlorapudmuyeckast pyHKIus, €€ CBOMCTBA U TpaduK.

17. TI'padux ¢pynkuuu. [IpeoOpazoBanue rpapukos.

18. Pemenue mpocTelmnx TPUTOHOMETPUUECKUX ypaBHEHUH sint=a, cost=a, tgt=a
U ctgt=a u BCC YaCTHBIC CITyYaHu.

19.  CrnocoObl pemieHus] TPUTOHOMETPUIECKIX YPaBHEHUH.

20. PemreHue nmpocTeMIUX TPUTOHOMETPHUICCKUX HEPABEHCTB: COst a U cost a, tgt a
u tgt a.

21. PemieHue mpoCTEHIINX TPUTOHOMETPUYECKIX HEPABEHCTB: Sint a u sint a, ctgt a
U ctgt a.

22. Uppamnumonanbubie ypaBHeHHs. CIIOCOOBI UX PEIICHUS.

23. IlokazaTenbHbIe ypaBHEHUS U UX CIIOCOOBI pellieHUE.

24. Tloka3aTenbHbIE HEPABEHCTBA M METOJIbI UX PEIICHUS.

25. JlorapubmMuueckue ypaBHEHUS U UX PEIICHUS

26. CnocoOblI perieHus JIorapuMUIecKux ypaBHEHUH.

27. JlorapupmMuueckre HepaBeHCTBA U METOJIbI UX PEIICHHUS.

= S
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJISl IPOBEACHUS] IPOMEKYTOYHOM aTTeCTAlMU
B hopMe IK3aMeHa

1. [TonsiTue o mpenene B TOUYKE M HAa OECKOHEUHOCTH, BBIYMCIIEHUE IIPENEIIOB,
CBSA3b IIPEJIEIIOB C IIPOU3BOJHOM.

2. [TonsiTue 0 nmpou3BoAHON (QYHKIMM, (PU3MUECKUA U T€OMETPUUECKUN CMBICI
IIPOU3BOJTHOM.

3. HenpepriBHOCT GyHKITNH, €€ CBA3B C MpeIeIaMH.

4, [Tpou3BogHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

S. [IpaBuia BeIUKACIEHUS TPOU3BOAHBIX

6. [Ipoun3BoaHbBIE CIIOKHOM

7. KacarenpHast k rpaduky QyHKINH, €€ T€OMETPUUYECKUM CMBICI. YTOI MEXIy

KacaTeIbHOM U TpadukoM (PyHKIIUH.

8.  YpaBHenue kacarenbHOU. [IpaBuiio HaxoXJIeHUE YPAaBHEHHS KacaTeIbHOU st
(GyHKIMH B TOUKE.
9. Bropas npousBoiHas u ee GU3N4eCKuil CMBICIL.

10. Ilpusnaku Bo3pacTanuss W YyObIBaHus GyHKUMU. [IpaBuino HaxXoXIACHUS
MIPOMEKYTKOB BO3pacTaHus U yObIBaHUS (PYHKITUU

11. Kpurtuyeckue Touku QYHKIMH, TPU3HAKK MaKCUMyMa U MUHUMyMa (DYHKITUH.
[IpaBmiio HAXOXKAECHUS TOYCK IKCTPEMYMY.

12. HccnenoBanue GyHKIUI U TOCTPOCHHUIO TPAPUKOB.

13. HawuOospmiee ¥ HauMeEHbIIIee 3HA4YCHHUS (YHKIIUA HAa MPOMEXyTkKe. [IpaBmio
HAXO0X/ICHUS HAauOOJIBIIIET0 U HAMMEHBIIIETO 3HAYCHUH (PYHKIINN HA TIPOMEKYTKE.

14. Omnpenenenne nepBooOpa3Hoil. OCHOBHOE CBOWCTBO  IMEPBOOOPA3HOM.
[IepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIHIA.

15. IlpaBuna BeruucneHus nepBoooOpasHbix. [lepBooOpasHast coxxHoOU PyHKIIUH.
16. Heonpenenenuslii uHTETpaJi W ero cBoicTBa. [lpaBuna uHTErpupoOBaHUS.
Tabnua uHTErpaoB.

17. Tlounstue o6 onpeneneHHom unrerpaie. ®opmyna Heiorona-JleiOuuia

18. Ilnomanb KpUBOJIMHEHHON TpameIyu.

19. Haxoxnenue momanan GUrypsl, OrpaHUYCHHON TAHHBIMU JIMHUSIMHU.

20. [Ipumeps npuMeHeHus unterpaia B pusuke u reometpun (O0bEM TEM).

21. OcHOBHBIE TOHATHS DJJEMEHTOB KoMOumHartopwku. OOmme mnpaBuia
KOMOWHATOPUKHU

22. llepecranoBku. Pazmemienns. Codyeranusi.

23. bunom Herotona. Tpeyronsuuk [lackans.

24.  OCHOBHBIE TIOHATHSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUHU U CICACTBUS M3
HUX.

25. [lapamiensHOCTH TPSIMBIX B TpocTpaHcTBe. [lapamnensHOCTh MpSAMONW U
MJIOCKOCTH.

26. IlapamrensHOCTB ABYX II0cKOcTel. CBOMCTBA MapaieIbHOCTH TUIOCKOCTEH.
27. IlepnieHOUKYISPHOCTh TPSIMBIX B MpocTpaHcTBe. [lepreHauKyIsIpHOCTD
MPAMOM U TIOCKOCTH.
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28. llepneHAMKyIApHOCTh JBYX IUIOCKOCTEH. J[ByrpaHHbIM yroi. Yroa Mexmy
JIBYMSI TUIOCKOCTSMH.

29. HakioHHas K MJIOCKOCTH, MEPIEHIUKYISApP, MPOEKIUs HaKJIOHHOU. Teopema o
TpeX MepHeHINKYISIpax.

30. PaccTosiHMS OT TOYKH JI0 TJIOCKOCTH. PaccTosiHue OT MpsMOM 10 TMIIOCKOCTH.
Paccrosinne  Mexay — mapajuleNbHBIMU  IUIOCKOCTSIMU.  PaccTostHMe — MEXITy
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

31. Brmykible MHOTOTPaHHMKH, HMX OCHOBHBIE coOcCTaBisomue. Pa3Beprtka.
Teopema Ditnepa.

32. Ilpusma, ee dIEMEHTHI, CBOWCTBA, BHIbBI, CEYCHHUS, OCHOBHBIC TECOPEMBI,
pa3BepTKa.

33. Ilapannenmenuriesi, €ro »JIEMEHTHI, CBONCTBA, BHUIbI, CEUCHUS, OCHOBHBIC
TEOpPEMBI, pa3BepTKa.

34. Ilupammupa, ee 3J€MEHTHI, CBONCTBA, BHUJbl, CEUCHHUS, OCHOBHBIC TEOPEMBI,
pasBepTKa.

35. VYceueHHas nupamMuia, €€ SJIEMEHTHI, CBOWCTBA, BHJIbI, CEUCHHUS, OCHOBHbBIC
TEOPEMBI, pa3BePTKA.

36. IlpencraBineHue O MpPaBUIBHBIX MHOTOTPaHHHUKAxX (TETpa’ap, KyO, OKTa’p,
JO0JEKa’Ap U UKOCASP).

37. lwunuuap, ero 3J€MEHThI, CBOMCTBA, BHUJbI, CEUCHUS, OCHOBHBIC TEOPEMBI,
pa3BepTKa.

38. Konyc, ero »iaeMeHTHI, CBOWCTBA, BHUIBI, CCUCHUS, OCHOBHBIC TEOPEMBI,
pa3BepTKa.

39. VYcedeHHBI KOHYC, €r0 JJIEMEHTBHI, CBOWCTBA, BUIbI, CEUCHHS, OCHOBHBIC
TEOpEMBI, pa3BepTKa.

40. Iap u chepa, ux 31€MEHTHI, CBOMCTBA, CEUCHUS, OCHOBHBIE TEOPEMBI.

41. Tlonsatue o0 ob6beme Tenma. CpoiictBa oObema Ten. OTHolIEHHE O00BHEMOB
MOJ00HBIX TE.

42. dopmynbl oObeMa KyOa, mapasuieNenumnesia, Mpru3Mbl, TAIHHAPA.

43. ®opmynbl o0beMa TUPAMUIbI, YCEUEHHON MUPAMHJIbI, KOHYCa, YCEUCHHOTO
KOHYycCa.

44, ®opmynbel 00beMa IIapa, oA cPephl, MIAPOBOTO CETMEHTAa U MIAapOBOIO
CEeKTOpa.

45. JlekapToBBI KOOPIWHATHI B TMpocTpaHcTBe. Dopmyna pacCTOSHUS MEKIY
nByMst Toukamu. KoopaumHaTh ceperHbl OTpe3Ka.

46. BekTopel, WX OCHOBHbIC TOHATHS W BuUABL. (OCHOBHBIE OTEpAllMA HAJ
BeKTOpamH. Pa3nojkeHne mo BeKTopam.
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