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1.MACHHOPT NPOT'PAMMBI YYEBHOM JJUCHUITIJIUHBI
Y1.01 MATEMATUKA

1.1. ObsacTh IPpMMEHEHU PO PAMMBI

Ob6meoOpa3oBarenbHas auciuiuinHa «YJ[.01 Martematukay sBisieTcs 00s3aTeIbHOM
4acThlo OOIIe00pa30BaTENIbHOIO IUKIAa 00pa30oBaTENbHOW MPOrpaMMbl B COOTBETCTBHH C
denepaabHBIM TOCY/IapCTBEHHBIM o0Opa3oBaTeIbHBIM CTaHIAPTOM CpeIHeTo
npodeccuonanbHoro odpazoanus (nanee @I'OC CIIO) no cneunansHocT 09.02.06 CereBoe
¥ CHUCTEMHOE aJIMUHHCTPHpPOBAHHUE peain3yeMoil Ha 0a3e OCHOBHOro oOIero oOpa3oBaHUSI.
[Iporpamma pa3zpaborana Ha ocHoBaHuu TpeboBanuii ®I'OC cpennero oduiero oopazoBaHusl.

1.2. MecTo IMCUMILVIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIIELHAJINCTOB
CpeAHero 3BeHa

JIucuumiiHa BXOJUT B COCTaB 00s3aTelIbHBIX Y4YEOHBIX AMCLMIUIMH, M3yYaeMbIX Ha
yIIIyOJICHHOM YPOBHE 00111600pa30BaTeIbHON MOATOTOBKHY.

1.3. ey 1 3a0aum JUCHMILUIMHBI — TPeOOBAHUA K pe3yJIbTaTaM 0CBOEHMSI
JTUCIHHUTLINHBI

OcBoenue conepkanus yaeOHou aucruminael «Y [.01 MaremaTtuka» obecrieunBaet
JOCTHUKEHHUE CTYACHTAMM CIEAYIOUIMX PE3YIbTaTOB:

JAUYHOCHIHBIX.

— OCO3HaHHME O0YYAIONTUMHUCS POCCUUCKON Ipak IaHCKON UIACHTUIHOCTH;
FOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH U CAMOOIIPEICIICHUIO;
— HaJIMYME MOTHBAIUU K O0YUYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;

— HOCJICHAIIPABJIICHHOC PAa3BUTHC BHYTpeHHeﬁ MMO3nNKM JINYHOCTU HAa OCHOBC OYXOBHO-
HpPaBCTBCHHbIX LICHHOCTEH Hapoao0B Poccuiickoit CDez[epauI/IH, HCTOPUYICCKUX U HAITMOHAJIBHO-
KYJbTYPHBIX Tpazmunﬁ, @OpMHpOBaHI/Ie CHUCTCMbI 3HAQYUMBIX T CHHOCTHO-CMBICJIIOBBIX
YCTAHOBOK, AHTUKOPPYIIHUOHHOI'O MHUPOBO33pPCHUA, IMpaBOCO3HAHUA, AKOJIOTUUYECKOM
KYJIBbTYPHI, CITOCOOHOCTH CTaBUTh CIN U CTPOUTD ) KU3HCHHBIC IIJIAHbI;

Memanpeamemﬂblx:

— OCBOCHHBIC 06y‘{aIOI_HI/IMI/ICH MCXKIIPCAMCTHBIC IIOHATHA W YHHUBCPCAJILHBIC y‘I66HI>Ie
JIeHCTBUS (peFYJDITI/IBHBIe, IIO3HABAaTCJIbHBIC, KOMMYHI/IKaTI/IBHBIe);

— CIIOCOOHOCTh HMX HCIOJIb30BaHMS B TO3HABATENILHOM M COLMAJIbHOU MPAKTUKE,
TOTOBHOCTH K CAMOCTOSITEIbHOMY TIAHUPOBAHUIO M OCYIIECTBICHHUIO yUeOHOU JIeATeIbHOCTH,
OpraHu3auu y4eOHOTO COTPYIHHYECTBA C MEJarornuecCKUMI pabOTHUKAMU M CBEPCTHUKAMH,
K YYaCTHUIO B IOCTPOCHUH WHIUBUIYaTbHON 00pa30BaTeNbHON TPACKTOPHH;

— OBJIaJICHHE HaBBIKAMH y4eOHO-HCCIEOBATEILCKOM, TMPOSKTHOM M  COIMAIbHOMN
JIESTEIIbHOCTH;

NpeoOMemHblX.

— BJAJICHWE METOJaMH  JIOKa3aTelIbCTB, aJIrOPUTMaMU  pEIIeHWs  3aJad; yMEHHE
(bopMyIHpOBaTh ONPE/ICICHUSI, aKCHOMBI M TEOPEMBI, MPUMEHSATh WX, MPOBOJHWTH JOKa3aTeIbHBIC
paccyXJIeHUs B XOJI¢ PELICHHUS 33/1ay;

— YMEHHUE OTICPUPOBATh MOHATUSMH: CTCIECHb YHUCIIA, JOrapu(M YKciia, YMEHUE BBITIOIHSITH
BBIUMCJICHUE 3HAYCHUN W TpeoOpa3oBaHUS BBIPAKEHUH CO CTCNEHSAMH U Jorapudmamu,
npeoOpa3oBaHus APOOHO-PAITUOHATBHBIX BBIPAKCHHIA;

— YMEHHE OINEPUPOBaTh TMOHATHSIMHU: paIlMOHATbHBIC, HWPPAIMOHAJBHBIC, MOKa3aTebHbIE,
CTETICHHbIE, JJorapu(hMUUECKUE, TPUTOHOMETPHUYCCKUE YPABHCHHUS U HEPABEHCTBA, X CHCTEMBI;



— yMEHHE ONepUpOBaTh MOHATUAMH: (YHKIHS, HEHpepbIBHAS (YHKIMS, TPOU3BOIHAS,
nepBooOpa3Has, onpeesIeHHbI HHTETPall; YMEHHE HAXOIUTh MPOU3BOIHbIC 3JIEMEHTAPHBIX (PYHKIU,
UCTOJB3ysl CIPAaBOYHBIE MaTepUaibl; HCCIEA0OBaTh B MPOCTEHIIMX Ciaydasx (QYHKIUH Ha
MOHOTOHHOCTb, HAaXOJUTh HAWOOJNBIINE M HAUMEHbIIWE 3HA4YeHUS (YHKUMN; CTPOUTH TpauKH
MHOT'OYJIEHOB C HCIIOJb30BAHMEM allllapaTa MaTEMaTUYECKOI'O aHaIu3a; IPUMEHATH INPOU3BOIHYIO
IIpU PELIEHUH 3aJa4 Ha JIBW)KEHUE; pelllaTh MMPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4yl HA HAuOOJbIINE U
HaVMEHBIINE 3HAYCHMS, HA HAX0KICHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

— yMEHHE OIEepHpOBATh MOHITHUAMHU: pALMOHATbHAsA (DYHKIMS, TOKa3arenbHas (QyHKIHA,
crerieHHast (yHKuMsA, sorapupmuyeckas (YHKIUSA, TpPUTOHOMETpUYecKHe (QYHKIUH, OOpaTHbIC
(GyHKUIMHU; YMEHHE CTPOUTHh IpadMKH M3YyYCHHBIX (YHKUIWH, MCIOJIB30BaTh TPadUKU MPU U3YUYCHUHU
MIPOLIECCOB W 3aBUCHUMOCTEW, MPHU PEIICHWU 3aJad U3 JAPYruX Yy4yeOHBIX NpPEeIMETOB U 3ajad H3
peayIbHOM JKHU3HH; BbIpakaTh (OpMyIaMHu 3aBUCHUMOCTH MEXIY BEJIMYUHAMU;

— yMEHME pellaTh TEKCTOBbIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCII€ Ha MHPOLEHTHI, JOJIU U
4acTH, Ha JIBUJKEHUE, paboTy, CTOUMOCTh TOBAPOB U YCIYT, HAJOTH, 3aJja4ul U3 00JacTH yrnpaBiIeHUS
JUYHBIMU U CEMEMHbIMU (UHAHCAMM); COCTaBIISATh BBIPAKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCJIIOBHIO 33Ja4H, UCCIIEA0BaTh MOJTYYEHHOE PELeHUE U OLIEHUBAaTh MPaBJIONOJ00HOCTh
pe3yJIBTaTOB;

— yMEHHE OIEepUpOBaTh MOHATUSIMU: cpeAHee apupMeTHdecKoe, Me[uaHa, HauOoJbllIee U
HauMEHbIIIee 3HAUeHUs, pa3Max, IAUCIEpPCHUs, CTaHJapTHOE OTKIOHEHHE UYMCIOBOTO HabOpa; yMeHue
U3BJIEKaTh, HHTEPIPETHPOBAaTh HHGOpPMAIMIO, TPEACTABICHHYIO B TaliWllax, Ha JdarpaMmax,
rpadukax, OTpakarollyl0 CBOMCTBa pealbHBIX MPOILIECCOB U SBJICHMIA; MPEACTaBIATh HH(GOPMAIUIO C
MIOMOIIBIO TAOIUIl U AWArpaMM; UCCIEI0BaTh CTATUCTUUECKUE AaHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpaM4ecKuX METOJIOB U 3JIEKTPOHHBIX CPENICTB;

— yMEHHE OIEepHpPOBaTh MOHATHUSMU: CIy4alHBIA OMBIT U CIIydailHOE cOOBITHE, BEPOSITHOCTD
CIIy4afHOTO COOBITHS, YMEHHE BBIYUCISATH BEPOSTHOCTH C HMCIOJIB30BAaHHEM IpaUIecKux METOJIOB;
MPUMEHATHh (DOPMYIIBI CIIOKEHUSI U YMHOXKCHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIC (aKThl U (HOPMYITBI
NpH PEUICHWH 3a7ad; OICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMHU
BEJIMYMHAMH, YMCHUE MPHBOIHMTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCET B MPHPOJIHBIX H
OOIIECTBEHHBIX SIBJICHUSX;

— yMEHHE ONEPUPOBATH MOHATHIMH: TOUKA, MPsiMasi, MIOCKOCTh, POCTPAHCTBO, ABYIPAHHBIH
YroJi, CKpelMBAOIINEcs MPsSMbIE, MapalieIbHOCTh U NEPIEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH,
YroJ1 MEXAy MPSMBIMH, YTOJI MEXIY MPSIMOM U MIIOCKOCTHIO, YTOJI MEXAY IJIOCKOCTSIMHU, PACCTOSIHHE
OT TOYKH JIO0 IUIOCKOCTH, PACCTOSTHUE MEXAY NMPSMBIMHU, PACCTOSHUE MEXK]Y IUIOCKOCTSIMU; YMEHHUE
WCIO0JIb30BaTh MIPU PEUICHUH 3a/1a4 W3Y4YEeHHbIE (PaKThl M TEOPEMBI INIAHUMETPUHN; YMEHUE OLIEHUBATh
pas3Mepsl 00BEKTOB OKPYKAIOIIEr0 MUPA;

— yMEHHE OINepUpoBaTh NOHATHAMHM: MHOTOI'DAaHHHUK, CEYEHME MHOTOTpaHHHKA, KyoO,
napajiesienunes, npu3smMa, nupamuaa, Gurypa u MOBEpPXHOCTh BpAIllEHUs, LMIUHIpP, KOHYC, Iuap,
cdepa, ceueHus: (puUrypbl BpallleHus, INIOCKOCTh, Kacaromasics chepbl, LWIMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTH MUPAaMUAbI, MPU3MBI, KOHyca, LWIMHApa, IUomaas cdepbl, o0beM KyOa,
IPSIMOYTOJIBHOTO Mapajulefienuneaa, NUpaMUabl, NPU3MbI, LWIMHApA, KOHYyca, IIapa; YyMEHHe
n300pakaTh MHOTOTPAaHHUKM W TOBEPXHOCTH BpALICHMS, HX CEUYEHUS OT pPYKH, C IOMOIIBIO
YEpTEXKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMEHHE pACIIO3HABATH CUMMETPHUIO B
MIPOCTPAHCTBE; YMEHHUE Paclo3HaBaTh IPABUIIBHBIE MHOTOTPAHHUKHY;

— YMCHHC OIICpHUPOBATH TIOHATUAMU: IABUKCHUEC B IPOCTPAHCTBC, HOI[O6HBIC q)Hl"ypBI B
MMPOCTPaHCTBC; UCITOJIB30BAThL OTHOIICHHUE moIaaei HOBCpXHOCTCﬁ 1 00bEMOB HOI[OGHLIX (bHTyp npu
pCHICHUH 3a/1a4;

— YMCHHC BbBIYUCIIAATE TCOMCTPUYICCKHUEC BCIIUYNUHBI (,Z[J'II/IHa, yroJi, miomajib, O6T>CM, omaiab
HOBerHOCTI/I), HCIOJIb3Ys U3YUCHHBIC (bOpMYJ'ILI 1 MCTO/JBI;

— YMEHHME OIEPUPOBATh MOHATUSAMHU: NPSIMOYrOJIbHAs CHUCTEMAa KOOPAMHAT, KOOPAMHATHI
TOYKH, BEKTOpP, KOOPAMHATHl BEKTOPA, CKAIIPHOE IPOU3BEIEHUE, YroJl MEXIY BEKTOpPaMH, CymMMa



BEKTOPOB, MPOM3BEJCHUE BEKTOPA HA YHCIIO; HAXOJUTh C TIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIUHATHI
CEpEe/IMHbI OTPE3Ka, PACCTOSHHE MEXKTy IBYMSI TOUKAMU;

— yMeHHE BBIOMpATh MOJXOIAIIMNA HM3YUYEHHBIH METOJ Ul pEIIeHUs 3aJayH, paclio3HaBaTh
MaTeMaTu4eckue (akThl U MAaTEeMaTHYECKHUE MOJIENH B MPUPOIHBIX W OOIIECTBEHHBIX SBJICHUAX, B
HCKYCCTBE; YMEHHE IPHUBOJUTH IPUMEPHl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOW W MHPOBOH
MaTeMaTH4E€CKON HAYKH.

— YMEHHE OIIEpUPOBATH MOHATHIMU: ONPEIACIICHUE, aKCHOMA, TEOpEMa, CIEACTBUE, CBOMCTBO,
MPHU3HAK, JO0KA3aTeNbCTBO, PAaBHOCWIBbHBIE (OPMYIHPOBKH; yMeHHE (opMymupoBaTh 0oOpaTHOEe U
IIPOTUBOIIOJIOKHOE YTBEP)KJICHHUE, INPUBOJIUTH INPUMEPHI U KOHTPIPUMEPBI, HCIIOIB30BATH METOJ
MaT€MAaTHYE€CKOW HWHIYKIMHU; IPOBOJIUTH JIOKA3aTEIIbHBIE PACCYKACHMsS IIpU pELICHUH 3a]ad,
OLICHUBATH JIOTUYECKYIO TPABUIIBHOCTD PACCYXKACHUM;

— YMEHHE OIlIepUpOBaTh IMOHATHSAMHM: MHOXKECTBO, IIOJMHOXECTBO, OIEpAlMU  HaJ
MHO»ECTBAMH; YMEHHUE HMCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapaT /il ONUCAHUS PeabHBIX
MIPOLIECCOB U SIBJIIEHUH, U NP PEIICHUU 33]1a4, B TOM YHUCJIE U3 JPYTUX Y4€OHBIX PEIMETOB;

— yMEHHE ONEepUpOBaTh NOHIATUSIMU: Tpad, CBSI3HBIN rpad, nepeBo, UK, Ipad Ha MIOCKOCTH;
yYMEHHE 3aJlaBaTh U OMUCHIBATh rpadbl pa3IMuYHBIMU CIOCO0AMU; HCIIOIb30BaTh I'padbl MpU perieHnu
3ajauy;

— yMeHHEe CBOOOJTHO ONepUpOBaTh MOHITUSIMU: COUETaHHE, NIEPECTaHOBKA, YHUCIO COYETaHHH,
YHCIIO MEePECTaHOBOK; OMHOM HbIOTOHA; yMeHue MpUMEHATh KOMOUHATOPHBIE (DAKThl U PACCYKICH Hsl
JUIS pelleHus 3a/1a4;

— yMEHHE ONepUpPOBATh MOHATUSAMU: HATYPAIbHOE YUCIIO, 1I€JI0€ YHUCIIO, OCTATOK MO0 MOJYJIIO,
paloHaIbHOE YHMCIO, WPPALMOHATIBLHOE YMCIIO, MHOKECTBA HATypalbHBIX, LIENBIX, PallMOHAIbHBIX,
JNeUCTBUTENBHBIX YHCE; YMEHHUE UCIOIb30BaTh MPU3HAKU AETUMOCTH, HAUMEHBILINI 00NN JennuTeNb
Y HauMeHblee obliee KpaTHOe, aaropuT™ EBKiHIA MU pelleHnu 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIMOHHBIMHU CHCTEMaMU CUHUCIICHHUS;

— YMCHHC CBO6OI[HO OIICpUPOBATh MOHATHUAMHU: CTCIICHb C MLCJIBIM IIOKa3aTCJICM, KOPCHb
HaTypaHBHOﬁ CTCIICHN, CTCICHb C paluOHAJIBbHBIM IIOKAa3aTejI€M, CTCIICHb C ,HCfICTBHTCJ'IBHBIM
(BeH_ICCTBeHHI)IM) II0Ka3aTeyIeM, norapmbM qucia, CHHYC, KOCMHYC U TaHI'CHC IIPOU3BOJILHOI'O YHCJIa,

— YMCHHE OIICpHUPOBATH ITOHATUAMU: TOXIACCTBO, TOXACCTBECHHOC HpCO6p&30BaHI/Ie,
YpaBHCHHUE, HCPABCHCTBO, CHCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTH ypaBHeHHﬁ,
HCPABCHCTB u CHCTEM, panroOHaIbHBIC, HppannuoOHaJIbHbIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMECTPUUCCKHUE YPAaBHCHHUA, HCPABECHCTBA M CHUCTEMBI; YMCHHC PCHIATh
YpaBHCHHA, HCEPABCHCTBA MW CHUCTEMblI C IIOMOIIBIKO PA3JIMYHBIX IMPUEMOB; PCUIATh YPABHCHUS,
HCpAaBCHCTBA U CHUCTEMbI C IIapaMETpPOM; NPUMCHATHL YpPABHCHHS, HCPABCHCTBA, UX CUCTEMbI IJIA
PCUICHHUA MATCMATHYCCKHX 3a1a4 U 3aa4 U3 pa3/IMYHbIX obnacreit HAyKHU U peaHBHOﬁ KHU3HU,

— yMeHHE CBOOOJHO OINEpUpOBaTh MOHATUSAMH: rpaduk (GyHKIUU, oOpaTHas QYHKUHUA,
KoMNO3uIUs (YHKIWH, JTUHEHHAsS QyHKIMS, KBaapaTuyHas (QyHKIHS, CTENICHHAs (QYHKIUS C LENIbIM
nokaszaTejieM, TPUTOHOMETpHUYECKUEe (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIUH,
nokasarejbHas U Jorapupmuueckas (YHKIMH; YMEHHE CTPOUTh Tpaduku (YHKIUI, BBITOIHSATH
npeoOpa3oBaHus rpa@uKOB QPYHKIINH;

— yMEHHE HCMOJb30BaTh Ipaduku GYHKIHUHI AN U3YYeHHs TPOIECCOB U 3aBHUCHMOCTEH TpH
pelIleHny 3a1ad U3 APYrux Y4eOHBIX MPEeIMETOB M U3 PealbHOM JKW3HU; BhIpakaTh (opMmylnaMu
3aBHUCHUMOCTHU MEX]y BeJTMUYNHAMU;

— yMEHHE CBOOOJHO OMEpPUPOBATh TMOHSATUSAMHU: HYETHOCTh (YHKIHH, TEPUOIUYHOCTD

(GyHKIMHU, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKITMH, SKCTpeMyM (DYHKIMH, HauOoblIee U
HaMMeHblIIee 3HaYeHUs1 PYHKIIUN Ha IPOMEXKYTKE; yMEHHE TPOBOAUTH HCCIEI0BAHNE (QYHKIIHH;

— YMEHHE WUCHOJb30BaTh CBOMCTBA M Tpapuku GYHKUMH JUIS peIIeHUs] ypaBHEHHUH,
HEPaBEHCTB M 33/1a4 C MapaMeTpaMu; n300pakaTh Ha KOOPAWHATHOM IMIIOCKOCTH MHOKECTBA PeIIeHUI
YPaBHEHUI, HEPABEHCTB U X CUCTEM;

— yMeHHe CBOOOJHO ONEpPUPOBATh MOHATUSAMH: TIOCIEIOBATEIBHOCTh, apupMeTHYECKas



Iporpeccusi, reoOMeTpuYecKas Mporpeccusi, OECKOHEUHO YOBIBAIOIIAs TeOMETpHUYEecKas MpPOTpeccus;
yYMEHHE 3a/1aBaTh MOCIIEA0BATEIILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

— yMEHHE OIEepUPOBATh NOHATHUSAMH: HEMPEPHIBHOCTh (YHKIMHU, aCUMNOTOTHI rpaduka
¢byHKUIMU, TepBas M BTOpas MNPOU3BOAHAS (YHKUUH, TEOMETPUUYECKUH U (PU3MYECKHA CMBICIT
MIPOU3BOIHOM, NEPBOOOpa3Has, ONMpPEICICHHBI WHTETpaj; YMEHHE HaXOIUTh ACHUMOTOTHI Tpaduka
(YHKIMU; YMEHHE BBIYHCIATH IPOU3BOJHBIE CYMMBI, IMPOU3BEICHUS, YaCTHOTO M KOMIIO3UIMH
(GyHKIMH, HAXOIUTh YpaBHEHUE KacaTeIbHOH K rpaduky QpyHKINH,

— yMEHHE UCIOJb30BaATh TMPOU3BOAHYIO UISi HCCIACNOBaHHUS (GYHKIUH, A HAXOXKICHHS
HAWIYYIIEero PpEIICHUS B TNPHUKIATHBIX, B TOM YHCIE COIMAIBHO-DKOHOMHYECKHX U (DU3MYECKUX
3aavax, JJIsl OTPeNIeNIeHUs] CKOPOCTU M YCKOPEHHMST; HAXOAUTh TUIOMIAAN U 00BEMBI (PUTYp ¢ TIOMOIIIBIO
UHTErpana;  OPUBOJUTH  NPUMEPBl  MATEMAaTUYECKOTO  MOJEIUPOBAHHMS  C  TOMOIIBIO
T epeHnanbHbIX YpaBHEHUIH;

— yMEHHME ONEpUpOBaTh MOHATHSAMH: KOMIUIEKCHOE 4YHCIJO, COIpPSDKEHHBbIE KOMILIEKCHBIE
yyciia, MOJIyJIb W apryMeHT KOMIUIEKCHOTO uucia, ¢(opMa 3anuch KOMIUIEKCHBIX —YHCell
(reomeTpuyeckasi, TPUTOHOMETpUYECKasi U anredpandeckas); yMeTb MPOU3BOJAUTH apUPMETHUECKHE
JNEUCTBUS C KOMITJIEKCHBIMU YK CIIaMU; IPUBOJUTH IPUMEPHI UCIIOJIb30BAHMSI KOMITJIEKCHBIX UHCET;

— yMeHHe CBOOOJHO ONIEpUpPOBaTh TMOHATUSAMHU: CpelnHee apupMeTHUecKoe, MeuaHa,
HauOoJbIlIee M HaMMEHBIIIee 3HAYCHUs], pa3Max, AUCIIEpPCHsl, CTaHJApPTHOE OTKIOHEHUE JUIsl OIMCAHUS
YHUCJIOBBIX JAHHBIX; YMEHHE HCCIEAOBaTh CTATHCTHYECKHE NaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM
rpaduyecKux METOJIOB U JIEKTPOHHBIX CPENICTB; rpadMuecKH UCCIIeJOBaTh COBMECTHBIE HAOMIOICHUS
C IOMOIIBIO IHarpaMM PacCerBaHUs U JMHEHHON pEerpeccuy;

— yMEHHE HaXOAWUTh BEPOATHOCTH COOBITUH C HCHOJB30BaHUEM TpapUUECKUX METOJIOB;
MPUMEHSTH Ui pelieHus 3a1a4 GOpMYIIbl CIOXKEHUS U YMHOXKEHUS BEpOATHOCTEN, (POpMyIly MOTHOU
BeposATHOCTH, (popmyny bepnymiu, komOuHaTopHBIe (akThl U (HOPMYJIBI; OIIEHUBATh BEPOSTHOCTH
peaIbHbIX COOBITHH; yMEHHME OIEpUpPOBaTH MOHITUSIMH: CiydyallHas BEJIUYMHA, paclpelesieHue
BEPOSITHOCTEH, MATEMATHYECKOE OXKUJAHWE, TUCIEPCHS U CTAaHJAPTHOE OTKIOHEHUE CIydyalHOU
BEJTMYMHBI, (YHKIMH PacIpeieleHus] U TUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOT0 U HOPMAIbHOTO
pacnpesiefieHui; yMEHHUE HCIO0JIb30BaTh CBOMCTBA M3YYEHHBIX paclpelesieHUul A pelieHus 3ajay;
3HAKOMCTBO C MOHSTHSMH: 3aKOH OOJBIIUX YHCEN, METOAbl BHIOOPOUYHBIX HCCIEAOBAHMUN; yMEHUE
MIPUBOJIUTH IPUMEPBI MIPOSBICHUS 3aKOHA OOJIBIINX YKUCEN B MPUPOTHBIX U OOIECTBEHHBIX SIBICHUAX;

— yMeHHe CBOOOJHO OIEpPUPOBATH MOHATUSAMH: TOYKA, HpsAMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, Jy4, IUIOCKMH Yroj, JBYIpaHHBIH yroj, TpeXIpaHHbIl yros, mepeceKaroiuecs,
napajiesibHble M CKPELIMBAIOIIUECs IpsMble, MapajuleNbHOCTh M NEPHEHAMKYIIPHOCTh MPSAMBIX U
IUIOCKOCTEH, YTOJI MEXKIY IPSIMBIMH, YTOJI MEXAY IPSAMOM U INIOCKOCTBIO, YTOJI MEX/IY IUIOCKOCTSAMU;
YMEHHUE HCIIOJIb30BaTh MPHU PELICHUH 33/1a4 M3y4YeHHble (DaKThl MU TEOPEMbl IUIAHUMETPHUU; YMEHHUE
OLICHUBAThb pPa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUpOBaTh HOHATUSIMMU:
MHOTOI'PaHHUK, CEYeHHE MHOTOTpaHHUKA, IPAaBUIbHBIM MHOTOTpPaHHUK, IPU3Ma, NUpamMuaa, Gpurypa u
MIOBEPXHOCTh BpallleHUs], LWIMHJpP, KOHYC, 1Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUECHUsI KOHYca U
LWINHApA, NapajjielibHble OCH WM OCHOBaHMIO, CEYEHME Ilapa, MIOCKOCTb, Kacaromasics chepsl,
LWINHPA, KOHyCa; YMEHHE CTPOUTh CeUeHHEe MHOTOTPaHHUKA, H300pakaTh MHOTOI'PaHHUKH, (PUIYpPbI
U TIOBEPXHOCTH BPALLUEHUS, UX CEYECHMsI, B TOM UHMCIIE C IOMOUIBIO 3JEKTPOHHBIX CPEICTB; YMEHHUE
NPUMEHATh CBOMCTBA TI'E€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO (OPMYIUPOBATH OIpPENEICHUS
u3yyaeMbIX (GUryp, BBIJBUTaTh THUIOTE3bl O CBOMCTBAX M NPU3HAKAX T'€OMETPHUECKUX (QUTYP,
00OCHOBBIBaTh MJIM OINPOBEPraTh MX; YMEHHE IMPOBOJMUTH KIACCUPHUKALMIO (HUTYp TO PA3IUYHBIM
MPU3HAKAM, BBIIIOJIHATH HEOOXOAUMBIE JOMOJHUTENIbHBIE TOCTPOCHHUS;

— yMeHHe CBOOOJHO ONepHpoBaTh MOHATHIMU: IO QUTYpHl, 00beM (UTypHI, BETUYNHA
yIrjla, paccTOsSHHE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHME MEXAY INPSMBIMHU, PAacCTOSHHE MEXIY
IUIOCKOCTSIMU, IIIOIIAAb c(epbl, MIIOMaas MOBEPXHOCTH MUPAMUIbI, MPU3MBI, KOHYCa, IMIMHApA,
o0beM KyOa, IpSIMOYTOJBHOTO Mapajuiesienunesna, MTUpaMUabl, TPU3MBbI, UIUHIPA, KOHYca, IIapa;
YMEHHUE HaXOJUTh OTHOLIEHHE 00BEMOB MOJAO0OHBIX PUTYD;

— yMeHHe CBOOOJHO OINEpPHpPOBAaTh MOHATHAMHU: JBH)KCHHE, MapaUICNbHBIA TEpPeHoC,



CUMMETpUS Ha IUIOCKOCTH W B TIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOJI00Us, IMOJAOOHBIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE M MOJOOHBIE (UTYPHl, B TOM YHCJIE B IPUPOAE, UCKYCCTBE,
APXUTCKTYPC, YMCHHUC HUCHOJb30BATh TI'COMCTPHUYCCKHEC OTHOWICHUS, HAXOAUTb TI'COMCTPUUYCCKUC
BEITUYHHBI (JUTUHA, YroJl, TUIoIa/Ib, 00bEeM) MPU PEIICHUU 33/1a4 U3 APYTHX YUeOHBIX NMPEAMETOB U U3
peaNbHOM )KU3HU;

— yMeHHe CBOOOJHO OTIEpUPOBATH MOHATHSIMH: IPSIMOYTOJIbHAS CHCTEMa KOOPAWHAT, BEKTOP,
KOOpPAMHATBl TOYKHM, KOOPAMHATHI BEKTOpA, CyMMa BEKTOpPOB, NPOU3BEIACHUE BEKTOpPa Ha 4MHCIIO,
pa3io’keHue BEKTopa Mo 0a3zucy, CKaIIpHOE IPOU3BEIECHUE, BEKTOPHOE MPOU3BEAEHUE, YIOJl MEXKIY
BEKTOPAMH; YMEHHE MWCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ I  PELICHMS
reOMETPUUECKUX 3aay U 3a/1a4 APYrux y4eOHbIX MPEAMETOB; ONIEPUPOBATh MOHATUSAMU: MaTpuLa 2x2
u 3x3, onpeaenuTenb MaTPUILIbl, TEOMETPUUYECKHI CMBICIT OTIPEACTUTENS;

— YMCHHC MOJACIHNPOBATh PCAJIbHBIC CHUTyalMHM Ha A3bIKC MATCMATHUKH; COCTAaBJIATH
BBIPAKEHUSI, YPABHEHMSI, HEPABEHCTBA M MX CHUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIEA0BATh TOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BAHUEM alllapaTa aire0pbl, HHTEPIPETUPOBATh MOJYyYEHHBIN pe3yabTaT; CTPOUTH
MaTEMaTUYCCKHUEC MOJCIIN C MOMOIIBIO TCOMETPUICCKUX MOHATHH U BCJIMYMH, pCUIATEh CBA3AHHBLIC C
HUMM NPAKTHYECKHUE 3a/1a4U; COCTABIIATh BEPOATHOCTHYIO MOJIENb U MHTEPIIPETUPOBATH ITOTYYECHHBIN
pe3ynbTaT; pemiath MPUKIAAHBIC 3a7adqd CPEICTBAMH MAaTEMaTHYeCKOrOo aHajin3a, B TOM YHCIE
COLIMAJIEHO-3KOHOMHMYECKOTO U (PU3UYECKOT0 XapaKTepa;

— YMCHHC BI)I6I/IpaTI) HO}IXO}IHHII/Iﬁ METOA A PEHICHHA 3adadd,; IMOHMMAaHHUE 3HAYMMOCTHU
MaTEMaTUKN B U3YUCHUU ITPUPOJHBIX U O6III€CTBCHHI)IX mponeccoB U ﬂBHeHHﬁ; YMCHHE pacClio3HaBaTb
MMPOSABJICHUC 3aKOHOB MATCMATHUKKW B HCKYCCTBEC, YMCHHE IPHUBOAUTL IPHUMEPBI MATEMATHYCCKHUX
OTKPBITUIA POCCUHCKON U MUPOBOM MAaTEeMaTUYECKON HAYKH.

MakcumanbHas yueOHas Harpyska ooydaromierocs: 340 yac, B TOM 4HcCIIe:
— obOs13aTenbHas Ay IUuTOpHAs yueOHasi Harpy3ka oOyudaromierocs: 316 ydaca;
— MPOMEXKYTOYHAs aTTecTalus 24 4yacos.



1.4. Hepequb INIAHUPYEMBIX pe€3yjabTaToB Oﬁy‘{eHHﬂ mo JUCIHUIIJINHE
OcBoenune muctumnabl «Y/[.01 Matemaruka» crnocoOcTByeT (OPMUPOBAHUIO Y CTYACHTOB

CIIETYIOIIUX OOIIHX U MPOPECCHOHATBHBIX KOMITCTCHITHIA.

OK 01.

BreiObupare  cnocoObl  pemieHwus

MPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM.

OK 02. MHcnonws3oBaTh COBpPEMEHHBIE CpEACTBA IOUCKA,

3aaa4

npodeccHoHAIbHON  IeATehbHOCTH

aHaIM3a W HHTEpIpEeTaluU

uHbopManuy, W WHGOPMAIMOHHBIE TEXHOJOTUH JUIsl BBINOJHEHHS 3a7ad MPOQecCHOHATBHOMN

JACATCIBHOCTH.

OK 03. [InanupoBaTh M peaIn30BbIBaTh COOCTBEHHOE NPO(ECCHOHATBHOE U JINYHOCTHOE

pa3BUTHE, IPEANPUHUMATENBCKYIO JIEATEIBHOCTh B IpOo(eccnoHanbHOM cdepe, UCTI0Ib30BaTh 3HAHUS

10 q)HHaHCOBOﬁ TPaMOTHOCTH B PA3JIMYHBIX JKU3HCHHBIX CUTyallUIX.

OK 04. D} dexTrBHO B3aUMOIeHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. OcymiecTBasTh YCTHYIO U TUCBbMEHHYI0 KOMMYHUKALIMIO Ha TOCYJapCTBEHHOM S3bIKE

Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEH COIIMATIBHOTO U KyJIBTYPHOTO KOHTEKCTA.

OK 06. ITposiBAATE I'pakIaHCKO-NTATPUOTHYECKYIO MO3ULHIO, TEMOHCTPUPOBATH OCO3HAHHOE

IMOBCACHHUE HAa OCHOBC TPAAWIIUOHHBIX O6HIG'—IGJ'IOB€‘I€CKI/IX HGHHOCTeﬁ, B TOM YHCIEC C Y4YETOM

rapMOHuU3alui MCKHAIHUOHAJIIBHBIX MW MEXPCIUTHUO3HBIX OTHOHICHPII;'I,

AHTUKOPPYINIIHOHHOTO TTOBEICHHUS.

IMPUMCHATE CTaHAAPThI

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIICH CPeIbl, peCypcoCcOEpEeKeHHUIO, TPUMEHSTh
3HaHUS 00 U3MEHEHHUH KJIMMaTa, MPUHITUITEI OEPEXITMBOTO MPOU3BOACTBA, 3(D(HEKTUBHO JEHCTBOBATH B
Ype3BhIYaHBIX CUTYALIHSIX.

O01uMe KOMIeTeHIMH

Ilnanupyemble pe3yJbTaThl 00yYeHUs

Oomme

]_II/ICI.[I/IH.]'II/[HapHLIe

OK 01 Beioupats
CIIOCOOBI pelIeHHs
3amad
podeccroHaNbHOM
esTEIBHOCTH
IPHMECHHUTEIBHO

K pasIH9HBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYAY,
MacTepCcTBa, TPyAOII00ue;

OCO3HaHHUEC IICHHOCTH

- TOTOBHOCTb K AKTHUBHOM JACATCIIbHOCTHU

TEXHOJIOIMYECKONM M COLUUAJIBHON HalpaBJIEHHOCTH,

CIIOCOOHOCTh ~ MHHLMHPOBaTh, IUIAHHPOBATh |
CaMOCTOSITEIIEHO BBIITOJHATE TAKYIO NEeSTEIbHOCTE;

- HHTEpEeC K pa3UYHBIM chepam
poeCcCHOHAIBHON eI TeNBHOCTH,

Ognanenue YHHUBEpCATbHBIMU yaeOHBIMH
[03HABATENEHBIMU JEHCTBHAMM:

a) 0a30BbIC TOTHYECKHE ACUCTBHS:

- CaMOCTOSATEIBHO (bopMyITHpOBaTh "
AKTYalIM3UpOBAaTh MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN TPHU3HAK HITH
OCHOBaHMS JUISI CPaBHEHHS,
0000IIeHNS,;

KIacCU(UKAIIA |
- ONpeNeNsATh WEeNH NeATCTHHOCTH, 3a7aBaTh
[mapaMeTphl U KPUTEPUH UX JTOCTHKCHHUS;

- BBISBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
[paccMaTpUBaEeMBIX SIBIICHUSX;

- BHOCHTH

KOPPCKTHUBLI B JACATCIIBHOCTD,

OLCHUBATL  COOTBCTCTBHUC  PC3YJIbTATOB  LCIIAM,

-BJIAZIETh METOJIAMU JI0KA3aTEIbCTB, AITOPUTMAMU
peIIeHns 3a1a4; yMmeHne GopMyIupoBaTh
OIpeIeNeHNs, aKCHOMBI 1 TEOPEMBI, IPUMEHSThH UX,
[IPOBOJUTH JO0Ka3aTENbHBIC PACCYKICHUS B XO/I€
pereHus 3a1a4;

- YMETb OIIEpUPOBATH MOHSITUSIMH: CTEIIEHb
grcIa, JIorapu(M ducia; yMEHHE BBITTOIHAT
BEIUMCIICHUE 3HAUCHUI 1 TPeoOpa3oBaHuUs
BBIPa)KCHUI CO CTETIEHSIMU U JIoraprupmMamu,
mpeoOpa3oBaHus IPOOHO-PAITMOHATHHBIX
BBIPAXKEHUH;

- YMETbh OTIEpUPOBATH MOHATHAMHE: PalMOHAIbHBIE,
MppaloOHAIbHBIE, TOKa3aTeIbHbIC, CTCIICHHBIE,
moraprmMIdecKue, TPUrOHOMETPHIECKHE
YpaBHEHHS 1 HEPaBEHCTBA, UX CHCTEMBI;

- YMETbh OTIEPUPOBATH MOHATHAMU: (PyHKITHUS,
HerpepbIBHAS (QYHKIHNS, TPOU3BOIHAS,
repBOOOpa3Hasi, ONpeIeICHHBIH HHTETPaT; yMETh
HaXOANTH MTPOM3BOIHBIC 3JIEMEHTAPHBIX (DYHKIHH,
MCTIONB3YS! CIIPABOYHBIC MaTEPHAIIBI; HCCIIEOBATH B
MPOCTEHIINX CITydasX (pyHKIMH HA MOHOTOHHOCTB,
HAXOANTH HAMOONbBIINE ¥ HANMEHBIIINE 3HAYCHHS

(hyHKIMH; CTPOUTH rpa)IKK MHOTOWICHOB C
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OIIEHUBATh PUCKH MOCIICACTBHIA AEATEIHHOCTH;

- pa3BUBATH KPEATUBHOE MBIIICHUE [TPH PEIICHUN
PKI3HEHHBIX MPOOIEM

0) 0a30BEIC UCCIIEMOBATEBCKUE HCHCTBYS:

- BJIAJICTh HABBIKAMH y4eOHO-HCCIIE0BATEIbCKOM
M IPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3peIIeHHs
po0IeM;

- BBIBIIATH IPUYUHHO-CIIEACTBEHHBIE CBSI3H H
AKTYaJM3UPOBATh 3aJady, BBIIBHraTh THIOTE3Y ee
[PEIIEHUS], HAXOAUTh APTYMEHTHI JUIS JOKa3aTeNbCTBa
CBOMX YTBEP)KIEHWH, 3aqaBaTh [apaMeTpsl H
KPUTEPHUHU PELICHUS;

- aHAJU3UPOBATh MOJYYEHHBIE B XOJE PEIICHHUS
3amaud  pe3yJbTaThl, KPUTHYECKH OIIEHUBATH HX
TOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSX;

- YMETb TMEPEHOCUTDH 3HAHUS B TMO3HABATEIBHYIO U
NPaKTHYECKYIO 00JIACTH KU3HEAEATETHHOCTH,

- YMETb UHTEIPUPOBATbL 3HAHUA U3 PA3HBIX
npeAMETHBIX 00IacTeif;

- BbIABUTI'aTh HOBBIC Hnacu, npeaiaratb
OPUTHHAJIBHBIC IOAXO/IbI U PEHICHUA,

U CIIOCOOHOCTH

Hnx HCII0JIb30BaHUA B

[103HABATEJILHON U COLIMAIIbHOM ITPAKTUKE

MCTIOJIH30BAaHKEM arlliapaTta MaTeMaTHIecKoro
AHAJII3a; TPUMEHSTH TIPOM3BOAHYIO NIPU PELICHUH
3asad Ha IBM)KEHUE; PelIaTh MPAKTHKO-
OPHEHTHPOBAaHHbBIC 3a/1a41 HA HAUOOJIBIINE U
HaVMEHBIIINE 3HaYEHNs, Ha HaXOXKJICHUE IIyTH,
CKOPOCTH M YCKOPEHUS;

- YMETh OTIEpUPOBATH MOHATHAMU: pallOHAIbHAS
(byHKIWA, TTOKa3aTenbHast (QyHKIHS, CTEIIeHHas
byHKIWS, TorapudMuaeckast GyHKIHS,
TPUTOHOMETpUUECKHE (HYHKIINHU, OOpaTHBIC
(hyHKIMH; yMEHUE CTPOUTH ITpapUKN U3yIEeHHBIX
(b yHKIMH, HCTIONIB30BATh rPaUKK NPU H3YYCHUH
[POLIECCOB U 3aBUCUMOCTEH, TIPH PELLIEHUH 3314 U3
IMpyrux yueOHBIX IPEIMETOB U 3a/1a4 U3 peabHON
PKI3HHU; BBIpAXKaTh (HOPMYyIaMH 3aBUCHMOCTH MEXY
BEIIMYNHAMUY;

- YMETb pelIaTh TEKCTOBbIE 3a71a4l Pa3HbIX THIIOB
(B TOM YHCIIe HA TIPOIICHTHI, IO U YaCTH, Ha
IBIDKEHUE, PabOTY, CTOMMOCTh TOBAPOB U YCIIYT,
HAJIOT'H, 3a/1ja4u U3 O6J'IaCTI/I ynpaBJICHUS TNYHBIMUA
1 ceMelHBIMH (PMHAHCAMH); COCTABIISTH
BBIPDAXKCHUS, YDABHCHM, HEPABEHCTBA U UX
CHCTEMBI 110 YCJIOBHIO 3aJlaull, UCCIIEA0BATh
[OJIy4CHHOE PELICHUE U OLICHUBATh
[PaBIONOI00HOCTh PE3YIIbTATOB;

- YMETb ONEPUPOBATH MOHATHAMU: CPEIHES
apudmMeTnyecKoe, MeJuaHa, HauOobIIee U
HaVMEHbIIIee 3HAaYEHUs, pa3Max, JUCIIepCus,
CTaH/apTHOE OTKJIOHEHUE YHCIIOBOTO HAabOopa;
YMETb U3BJIEKaTh, UHTEPIIPETUPOBATh
MH(DOPMALUIO, IPEACTABICHHYIO B Ta0JIMLaX, Ha
muarpamMmax, rpadukax, OTpa)aroIlyro CBOHCTBa
[peabHBIX MIPOLIECCOB U SIBIICHUIL; IPEACTABIAT
MH(DOPMALIUIO C IOMOILBIO TAOIHI] M AUATPaMM;
MiccieIoBaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIIE
C MPUMEHEHHNEM IpaUueCKUX METOJOB 1
SIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATh NOHATUAMU: CITy4alHbII
OITBIT U CITy4aiHOE COOBITHE, BEPOSITHOCTD
CITydaifHOTO COOBITHS; YMEHUE BBIUUCIIATE
BEPOATHOCTH C UCTIOIb30BAHUEM TpahUIecKux
METOJI0B; IPUMEHSTH ()OPMYJTBI CITOKEHHS U
VMHOXKEHHS BEpOATHOCTEH, KOMOWHATOPHBIE (haKTHI
1 (GOpMYITBI IIPU PEIIEHUH 3a7a4; OLICHUBATh
BEPOATHOCTH PEATTbHBIX COOBITHH; 3HAKOMCTBO CO
CITydalHBIMH BEIMYMHAMH; YMEHHE TIPUBOIUTH
[PUMEpPBI IPOSIBIICHNS 3aKOHA OOJBIINX YHCET B
[PUPOTHBIX ¥ OOIIECTBECHHBIX SABICHUSIX;

- YMETbh OTIEpUPOBATH MOHATHAMHU: TOUKA, psMas,
[UIOCKOCTb, MPOCTPAHCTBO, IBYIPaHHBIN YTOI,
CKPEIINBAIOLINECS MIPSIMBIC, TAPAIIETBHOCTD 1
MEePIIeHANKYISIPHOCTD TPSIMBIX U TUIOCKOCTEH, Yo
MEXKIY MPSIMBIMH, YTOJl MEXy IPSIMOH 1

TJIOCKOCTBIO, YI'OJI MCXKAY IUNTIOCKOCTAMU,
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[pacCTOsIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
MEXXIY MPSIMBIMH, PACCTOSTHIE MEXKIY
[UIOCKOCTSIMH; YMEHHUE HUCIIONB30BaTh IIPU PEIICHUN
Banad u3ydeHHbIe (PaKThl M TEOPEMBI INTAHUMETPHUH;
[YMEHHE OIIEHHUBATh pa3Mepbl OOBEKTOB
OKPYKAIOIIEro MUPa;

- YMETbh OTIEpUPOBATH MOHSATHSIMH: MHOTOTPAaHHHUK,
CeYyeHne MHOTOTPaHHNKA, KyO0, mapauiesernuries,
pu3Ma, MIpaMuaa, Gurypa u moBepxHOCTh
BpaleHNs, IIIMHADP, KOHYC, ap, chepa, CeUeHHs
(burypbl BpaleHusl, II0OCKOCTh, Kacaromascs
cepbl, HUITHHAPA, KOHYCA, IUIOMIA/lb TOBEPXHOCTH
MpaMUbl, TPU3MBI, KOHYCa, IMJIMHAPA, TUIOLIa b
cheprl, 00beM Kyda, PSIMOYTOIBHOTO
apaJuienenuesa, MIpamMmuIbl, TPU3MBbI, IHHAPA,
KOHYcCa, [I1apa; yMeHue n300paxarth
MHOTOIpaHHUKH Y TIOBEPXHOCTH BpAIIEHHUS, HX
CEYCHUS OT PYKH, C TOMOIIBIO YePTEKHBIX
MHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB; YMCHUC
[pacro3HaBaTh CHMMETPUIO B IPOCTPAHCTBE; YMEHHE
[paCrio3HaBaThb MpaBUJIbHBIC MHOTI'OT'PAaHHUKU,

- YMEThH OIICpHUPOBATH MOHATHUAMU: IBUKECHUE B
pocTpaHcTBe, NO00HbBIE (PUTYPHI B IPOCTPAHCTBE;
MCII0Ib30BaTh OTHOILICHHE TIIOIAAeH
[MOBEpXHOCTEH U 00bEMOB NOOOHBIX (HUTYpP NPU
peLeHNH 3a1ay;

- YMETb BBIUHCIIATh T€OMETPUUECKUE BEINUNHBI
(u1MHA, Yo, IUIoIaAb, 00beM, oAb
[IOBEPXHOCTH), UCIIONIB3Ysl H3Y4EeHHbIE (POPMYIIBI U
METOBI;

- YMETb ONEPUPOBATH MOHATHAMHU: IIPIMOYTOJIbHAS
cHICTEMa KOOPJIMHAT, KOOPAMHATHI TOUYKH, BEKTOP,
KOOpAHMHATBI BEKTOPA, CKaISIPHOE TIPOU3BEICHNE,
[YTOJT MEXy BEKTOPaMH, CyMMa BEKTOPOB,
[IPOU3BEICHIE BEKTOPA Ha YUCIIO; HAXOIUTH C
MTOMOILBI0 M3y9IEHHBIX (POPMYIT KOOPANHATHI
CEepEIMHBI OTPE3Ka, PACCTOSTHUE MEXIY IBYMS
TOYKAMH;

- YMETh BBIOMPATH MOIX OAAIINA U3YdEeHHBII
METO[ JUIsl PEIICHNS 3a/1a4H, PaClIO3HABATh
MaTeMaTHuecKre (aKThl 1 MAaTEMaTHIECKHE MOJIEIN
B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX, B
MICKYCCTBE; YMEHHE IIPUBOINTH MPUMEPHI
MaTEMaTUYECKUX OTKPBITUNA POCCUIICKON U
MHUPOBOI MaTEMAaTHYECKON HAYKH.

- YMETbh OTIEpPHUPOBATH MOHITHAMHU: ONPEACICHHUE,
AKCHOMa, TeopeMa, CIIE/ICTBHE, CBOHCTBO, IPU3HAK,
ITOKa3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYITUPOBKH;
yMeHHe (GOpMYyITHPOBaTh 00paTHOE U
[POTHBOIOJIIOKHOE YTBEPXKICHHE, TPUBOIANTH
MPUMEPHI H KOHTPIIPHMEPHI, UCIIONIB30BaTh METO]]
MaTeMaTHIeCKO MHYKIUH; IPOBOAUTH
IMoKa3aTeIbHBIC PACcCyXKICHHS TP PELICHUH 3a71ad,

OLICHUBATD JIOTUYCCKYIO MPAaBUJIbHOCTb
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[pacCyXKICHUH;

- YMETb OTIEpUPOBATH MOHATHIMI: MHOXKECTBO,
[TOZIMHOKECTBO, OIIEpaIK HaJl MHO)KECTBAMH;
[YMEHHE HCIIOTb30BaTh TEOPETUKO-MHOKECTBEHHBIN
Anrmapart JUis ONHMCaHUs peabHBIX ITPOLECCOB U
SIBJICHUI TIPY PELIEHUH 3a71a4, B TOM YHCIIE U3
Mpyrux y4eOHBIX IPEIMETOB;

- YMETb OTIEpUPOBATH MOHATHAMHU: Tpad, CBAZHBIHI
rpad, nepeBo, UK, rpad Ha IIOCKOCTH; YMEHHE
3aaBaTh U ONHMCHIBATH Ipadbl pa3TNuHBIMH
CrIoco0aMIt; UCTIONB30BaTh Ipadbl IPU peIeHUH
Banad;

- YMETh CBOOO/IHO ONIEpPUPOBATH MOHSATHUIMHU:
coueTaHue, MepecTaHoBKa, YHCIIO COUETAHUM, YHUCIIO
nepecTaHoBOK; OuHoM HbroToHa; ymeHue
MPUMEHSTH KOMOWHATOPHBIE (DaKTHI M PACCyXKIISHUS
IUIsl peleHus 3a/1a4;

-yMETh ONEPUPOBATh NOHATHIMHU: HATYpaIbHOE
YHCIIO, 1IEI0€ YHCII0, OCTATOK IO MOAYIIIO,
[pallMOHAIbHOE YHCIT0, UPPAIOHAIBHOE YHCIIO,
MHOXKECTBA HATYPaJIbHBIX, [EJIBIX, PAlIMOHAJIbHBIX,
IMeiCTBUTEIBHBIX YHCEIT; YMEHUE UCIIOJIb30BATh
PU3HAKK JCTMMOCTH, HAUMEHBIIUH 00IIni
enuTeNns U HaUMEHbIee 0011ee KpaTHOE, alrOpUTM
EBK/INAa IPH pEIIeHUH 3a/1a4; 3HAKOMCTBO C
pa3INYHBIMY MO3ULMOHHBIMU CUCTEMaMHU
CUHCIICHUS;

- YMeTb CBOOOHO OIEPUPOBATH MOHATHAMHU:
CTEIICHb C IIEJIBIM [10Ka3aTeeM, KOPEHb
HATypaJIbHON CTETEHH, CTENEHb C PALlIOHATIbHBIM
[OKa3aTeeM, CTETICHb C JEHCTBUTEIBHBIM
(BelecTBeHHBIM) TIOKa3aTeNeM, Jorapudm 4Jucia,
CHHYC, KOCUHYC M TAHT'€HC [IPOU3BOJILHOTO YHCIIA;

- YMETb ONEpUPOBATH MOHATHAMU: TOXKIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHNUE,
HEPaBEHCTBO, CHCTEMa YPaBHEHUH U HEPaBEHCTB,
[PAaBHOCHJIBHOCTH YPAaBHEHUI, HEPABEHCTB U CHUCTEM,
[panoHaIbHBIE, HPPAMOHATIBHBIE, IOKAa3aTENbHbIC,
CTEIIEHHBIE, JTOrapupMHUIECKHE,
TPUTOHOMETPUUECKHE YPABHEHUS, HEPAaBEHCTBA U
CHCTEMBI; YMCHHE PEIIaTh ypaBHEHHsI, HEPABEHCTBA
M CHCTEMBI C TIOMOIIBIO Pa3INYHBIX MIPUEMOB;
peraTh ypaBHEHHs, HEPABEHCTBA W CHCTEMBI C
apaMeTpoM; TIPUMEHSTh YpaBHEHHS, HEPABEHCTBA,
X CHCTEMBI JJIsl pELICHHS MaTeMAaTHIECKUX 3a7ad 1
Bajad U3 pa3UIHBIX 00JIaCTel HAYKH U PeaTbHOM
PKI3HH;

-yMeTh CBOOOHO ONEPHUPOBATH TIOHATHAMHU:
rpaduk GyHKImH, oOpaTHast QYHKIHS, KOMITO3UINS
(byHKIWH, THUHEITHAsS QYHKINSA, KBaIpaTHIHAS
(hyHKIWSA, cTereHHast GYHKIHS C [ETbIM
[oKa3aTesneM, TPUTOHOMeTpuUIeckre (GpyHKINH,
0OpaTHBIE TPUTOHOMETPHUYECKNE (DYHKIIUH,
MoKa3aTenbHas U JorapudmMuaeckas QyHKINN;
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[YMEHHE CTPOHUTH TPadUKK (YHKIHUH, BBIOTHSATH
npeoOpa3oBaHus TpaduKoB HYHKINH;

YMEHHE HCIIONb30BaTh rpaduku GyHKIUH 115
M3 ydEeHUs TIPOLIECCOB M 3aBUCUMOCTEH Mpr
[pELIIEHNH 3a71ay U3 IPYTrUX yIeOHBIX MPEAMETOB U
M3 peabHOM )KU3HHU; BEIPaXaTh HopMyTamMu
3aBHCHMOCTH MEX/y BETHUYHHAMU;

yYMEHHE CBOOOTHO ONEPHPOBATh MOHITHSIMU:
METHOCTh (YHKIIUH, TEPHOTMIHOCTD HYHKIIUH,
OrpaHHYCHHOCTD (DYHKIIUH, MOHOTOHHOCTD
(byHKIMH, SKCTpeMyM (DYHKIMH, HauOoIblIee 1
HarMEHbIIIee 3HAUCHHS (QYHKIIUH Ha TIPOMEXKYTKE;
'YMEHHE TIPOBOJIUTH HCCIIeIoBaHke ()yHKIHH;

YMEHHE HCIIOIb30BaTh CBOMCTBA U Tpaduku
(bYHKIMIA 1T pelieHus ypaBHEHUH, HEPaBEHCTB U
Banmad c mapameTrpaMu; u300paxaTth Ha
KOOPAMHATHOW TIJIOCKOCTH MHOXKECTBA PEILICHU
YpaBHEHHUI, HEPABEHCTB U UX CUCTEM;

- YMeTb CBOOO/IHO OIEPUPOBATH MOHSATHIMU:
[OCIIeI0BaTENbHOCTD, apr(MeTHIecKast
[porpeccusi, reoMeTpryecKas IporpeccHs,
OeckOHEUHO yOBIBaroIas reoMeTpHIecKas
porpeccusi; yMeHHe 3aaBaTh
[I0CIIEA0BATEIBHOCTH, B TOM YHCIIE C TIOMOILBIO
[PEKYPPEHTHBIX (hopMyIT;

- yMETh ONEPHPOBAThH MOHATHUSIMU:
HEeMPEepbIBHOCTh (DYHKIIMK, aCUMITOTHI Tpaduka
(byHKIMH, TIepBasi 1 BTOpasi IPOU3BOAHAS (QYHKIIUH,
reoMeTpUUYECKUi U (PU3UYECKUIT CMBICIT
[IPOM3BOJHOM, IIEpBOOOPa3HAsL, ONPEAETICHHBIH
MHTETPajl, yMEHHE HaXOOUTh ACHUMIITOTHI IpaduKa
(byHKLIMH; yMEHHE BBIYHMCIIATD IPOM3BOIHbIC
CYMMBI, IPOU3BENICHNS, YACTHOTO U KOMITO3UIIUU
(hyHKIMI, HAXOIUTh YPAaBHEHUE KacaTeIbHOM K
rpaduky GyHKIUM;

YMEHHUE UCIIONB30BATh IPOM3BOJHYIO IS

pccrenoBaHus QyHKIMH, 1 HaX 0K ICHHS
HAWTYYIIEro PelleHus B IPUKIAIHBIX, B TOM YHCIIC
COLIMATbHO-9KOHOMHIYECKHIX U (PU3NUECKUX 3a1adax,
IS OpeieNieH s CKOPOCTH M YCKOPEHUS; HAXOIUTh
TUTOIAAN ¥ 00BEMBI UTYP C TOMOIIBIO0 HHTETPaa;
MPUBOJHUTH MPUMEPBl MAaTEMAaTHYECKOTO
MOJICTUPOBAHIS C TIOMOIIBIO T QepeHIHaTbHBIX
YpaBHEHUH;
- YMETh ONEPHPOBATH MOHATHUSAMH: KOMIUIEKCHOE
MHCITI0, CONPSDKEHHBIE KOMITIEKCHBIE YHCIa, MOAYIb
1 apryMEeHT KOMIUIEKCHOTO Yrcia, (popMa 3armcu
KOMILJIEKCHBIX YHCeN (TeOMeTpHYecKasi,
TPUrOHOMETpHYECKast U anredpandeckas); yMeTb
MPOM3BOIUTE apH()METHICCKHE ICUCTBUS C
KOMILJICKCHBIMH YHCIIAaMHU; TIPUBOAUTE TIPUMEPBI
MCTIOJIb30BAHMS] KOMIUICKCHBIX YHCEIT;

- yMeTh CBOOOIIHO OMEPUPOBATH MOHITHIMU:

CpeaHee apI/I(i)MCTI/I‘ICCKOG, ME€auaHa, HauOOIbIIIee U
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HaVMEHbIIIee 3HAYEHHSI, pa3Max, JHUCIIePCHs,
CTaH/IapTHOE OTKJIOHEHHUE ISl OTMCaHUS YUCIOBBIX
ITAaHHBIX; YMEHUE HCCIIEIOBATh CTATUCTHYECKHE
ITaHHBIC, B TOM YHCIIE C IPUMEHEHUEM IpapUIecKix
METOJIOB M SJIEKTPOHHBIX CPEJICTB; rpadIeCKU
CcCIeIoBaTh COBMECTHBIE HAOIOAECHHS C TOMOIIIBIO
ImrarpamMM pacceMBaHUs U JIMHEHHOW perpeccum;

- YMETh HaXOAHUTh BEPOSITHOCTH COOBITHI C
MCTIOIb30BaHHEM IpadMueCKuX METO/IOB;
MPUMEHSTB ISl pelIeHust 3aa4 (popMyJTbl
CIIOXKCHUS 1 YMHOXKEHHST BEPOSTHOCTEH, hopMyTy
[MOJTHOM BeposTHOCTH, hopmyny bepHysiu,
KOMOMHATOpHBIE (haKThl U (POPMYJIBI; OLIEHUBATH
BEPOSITHOCTH peaIbHBIX COOBITHH; YMEHHE
OIepUpOBaTh MOHATHAMMU: ClTydaiHasi BeNU4rHa,
pacrpesielieHre BEPOsSTHOCTEH, MaTeMaTHIECKOe
0)XHJaHuE, UCIIEPCUs U CTaHIApPTHOE OTKIOHEHHUE
CITy4aliHOM BeNMYMHBI, QYHKLIUH pacnpesesieHus 1
[UIOTHOCTH paBHOMEPHOTO, ITOKA3aTelIbHOTrO U
HOPMAJILHOTO pacipeielieHHi; yMEeHue
ICII0JIb30BaTh CBOMCTBA U3Y4ECHHBIX
pactipesieNieHnid JUTs pelIeH s 3a1a4; 3HaKOMCTBO C
MOHATUSMHU: 3aKOH OOJIBIIHMX YHCEN, METOJIBI
BEIOOPOYHBIX HCCIICAOBAHUM; yMEHNE IPUBOIUTD
[IpUMEpBI NPOSIBIICHNUS 3aKOHA OOJBILNX YUCEN B
[IPUPOHBIX U OOLIECTBEHHBIX SBICHHAX;

- YMeTb CBOOOIHO ONEPUPOBATH MOHITHUAMHU:
TOYKa, IpsAMasl, TNIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
Uy4, TUIOCKUH yrod, ABYTPaHHbIA yroi,
TPEXTPaHHBIN YToJI, IepeceKaroIuect,
[apaiieNbHbIe U CKPELUBAIOIINECS TIPSIMBIE,
[apaJIebHOCTD U NEPIEHANKYIISIPHOCTD MPSMBIX U
[UIOCKOCTEH, Yroll MEXy PSIMBIMHU, YTOJI MEXIY
[PSIMOH U TIOCKOCTBIO, YTOJT MEXLY INIOCKOCTSIMU;
[YMEHHE HCIIONb30BaTh IIPH PELICHUH 3a7a4
3ydeHHbIE (DAKTHI M TEOPEMBI TUNIAHIMETPHH;
[YMEHHE OLICHUBATh pa3Mepbl OOBEKTOB B
OKPY’KaIOIIEM MHPE; YMEHHE OTIEpPUPOBATH
MOHSATUSIMHA: MHOTOTPaHHUK, CCUCHUE
MHOTOI'paHHUKA, TPaBWIBHBII MHOTOIPaHHHUK,
pu3Ma, MIpaMuaa, Gurypa u moBepxXHOCTh
BpAIICHIS, IIMIMHAP, KOHYC, Iap, cdepa, pa3BepTKa
[TOBEPXHOCTH, CEUECHHSI KOHYCa U LIITHHAPA,
MapaJuIenbHbIE OCH WIIM OCHOBAHHIO, CEUEHNE 1Iapa,
[UIOCKOCTb, Kacaromascst chepsl, IMINHIPA,
KOHyCa; yMEHHE CTPOUTH CEYEHNE MHOTOTPaHHUKA,
300pakaTh MHOTOTPAaHHHUKH, (DUTYPHI U
MTOBEPXHOCTH BPAIICHHS, MX CEYEHHMsI, B TOM YHCIIE C
[TOMOIIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHUE
[PUMEHSTH CBOMCTBA T€OMETPUIECKHIX (PUTYD,
CaMOCTOSITENTHHO (YOPMYITUPOBATH OIPEETCHUS
M3ydaeMbIX (PUTYp, BBIABUIATH THIIOTE3HI O
CBOICTBAX M NMpHU3HAKaX T€OMETPUIECKHUX (GUryp,

00OCHOBBIBATDH TN OnpoBEpPraTb UX; YMCHHC
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[POBOUTH KITacCH(UKAINIO GUTYD TIO pa3IMIHBIM
MpU3HaKaM, BBIIOJIHATE HEOOX OJJUMBbIC
ITOTIOJTHUTENBHBIE TIOCTPOCHHUS;

- YMeTh CBOOOIHO ONIEPHPOBATH MOHSITHSIMH:
ruorans GUrypsl, 00beM QUrypHI, BEJIMYHHA YIIIa,
[PACCTOsIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
MEXKIY MPSIMBIMH, PACCTOSTHIE MEXKIY
[UIOCKOCTSIMH, TIIOIIAb cephl, TIIomab
[MOBEPXHOCTH MTHPaMHUIbI, PU3MbI, KOHYCA,
[ITHHAPA, 00beM Ky0a, PSMOYroIbHOTO
MapaJuieNnenuesa, MIpamMuIbl, IPU3MBbI, IHHAPA,
KOHYcCa, [I1apa; yMEHUE HaXOJIUTh OTHOLIEHHUE
00BEMOB MOJI0OHBIX QUTYD;

- YMEeTh CBOOO/IHO ONIEpPUPOBATH MOHSATHUIMHU:
IBIDKEHUE, TTapaluIelIbHbII epeHoc, CHMMETpPHS Ha
[UIOCKOCTH U B IIPOCTPAHCTBE, ITOBOPOT,
peoOpa3oBaHue 000U, TTOI00HBIE (DUTYPHI;
YMEHHE pacrio3HaBaTh paBHbIE U TIOO0HbIE
(burypbl, B TOM 4HCiIe B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMEHHE HCIIONb30BaTh
FrCOMCTPUYCCKNE OTHOIICHUA, HAXOAUTH
TCOMCTPUYCCKNE BEJIMINHBI (JIJ'[I/IHa, yroida,
[10111a]1b, 00BEM) MPU PEIICHUH 3a/1a4 U3 IPYTHX
y4eOHBIX IPEIMETOB U U3 PeabHOM )KU3HH;

- yMETh CBOOOIHO OIEPHPOBATE MOHATHAMU:
PSIMOYI'OJIbHASI CUCTEMa KOOPANHAT, BEKTOD,
KOOPIMHATHI TOUKH, KOOPJUHATHI BEKTOpa, CyMMa
BEKTOPOB, POM3BEACHHE BEKTOpa Ha YHCIIO,
Pa3IOKEHUE BEKTOpa 10 0a3nCy, CKalIsIpHOe
MpOM3BEAEHHE, BEKTOPHOE IPOU3BENCHHUE, YTOMT
MEXly BEKTOPAMH; YMEHHE UCIIONb30BaTh
BEKTOPHBIN U KOOPIMHATHBIA METOJ JIs1 PELLECHUS
reOMETPHUYECKUX 3a/1a4 U 3a/1a4 JPYTHX Y4eOHBIX
MPEIMETOB; ONEPHPOBATH MOHATHAMHU: MaTpuIla 2x2
1 3X3, onpenenuTeNb MaTPHUITBl, TEOMETPHYECKUI
CMBICJT OTIPEAEIUTEIS;

- YMETh MOJIEIIUPOBATh PeajIbHbIE CHTYalluH Ha
SI3BIKEe MaTEMATHKH; COCTABIIATH BBIPA)KSHUS,
YpPaBHEHHsI, HEpAaBEHCTBA M X CUCTEMBI I10
[YCIIOBHIO 3aJ]a4H, UCCIIIOBATh IIOCTPOCHHbIE
MOJIEITH C UCTIONB30BaHHUEM almapara anreOpbl,
MHTEPIIPETUPOBATh NONYICHHBIHN pe3ysbTar;
CTPOHTH MaTEMaTHYECKHUE MOJICITU C TIOMOIIBIO
reOMETPHUYECKUX TIOHATHI U BEIIMYMH, PelIaTh
CBSI3aHHBIC C HUMH TPAKTHYECKHE 3a1a4H;
COCTaBIISITh BEPOSATHOCTHYIO MOJIEITb U
MHTEPIIPETUPOBATh NONYICHHBIHN Pe3ysbTar;
peIIaTh NPHKIAIHBIC 3a1a91 CPEICTBAMU
MaTEMaTHIeCKOro aHallN3a, B TOM YHCIie
COIIATBHO-3KOHOMHYECKOTO U (PU3NIecKoro
XxapakTepa;

- YMEHHE BBIONPATH MOAX OSIINIA METO JIst
[peLeH s 3a/1a9H; MOHIMaHUEe 3HAYMMOCTH

MAaTCMATUKW B U3YYCHUU IPUPOJAHBIX U
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OOIIIECTBEHHBIX MPOIIECCOB M SIBICHHH; YMEHHE
[pacrio3HaBaTh MPOSIBIICHHE 3aKOHOB MAaTEMAaTHKH B
CKYCCTBE, YMEHUE IPHUBOAUTE IIPUMEPEI
MaTEeMaTUUECKUX OTKPBITHI pOCCHMCKOM U
MUPOBOM MaTeMaTHYECKON HaYKH

OK 02 Vcnonb3oBath
COBpEMEHHBIE CPEJICTBA
[OWCKa, aHaJIu3a 1
MHTEPIIPETAINN
uH(popManuy, u
MH(pOPMAIMOHHBIC
TEXHOJIOTHH IS
BBITIOJTHCHHUS 33144
podeCCHOHATBHOMN

e TenbHOCTH

B o0nacTu IEeHHOCTH HAYYHOT'O IIO3HAHMUS:
-c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd W OOIIECTBEHHOH NpPaKTUKH, OCHOBAaHHOTO HA
nuajore  KyibTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYIbTYPHOM MHPE;

- COBEpPILEHCTBOBAHME S3BIKOBOM M UUTATEIbCKOH

KYJbTYpPbl KaK Cp€acCTBa BSaHMO}IeﬁCTBHH MCKIY]

- BJIAJICTb HaBbIKaMH IIOJIYYCHUS I/IHq)OpMaL[I/II/I nu3

HNCTOYHWKOB  Pa3HbIX  THUIOB,  CaMOCTOSTEIBHO
OCYLIECTBILSITh IIOUCK, AHAIU3, CHCTEMATHU3aLHI0 U
MHTEPIPETAli0 MHQOPMALMN PA3IUYHBIX BUIOB U
(hopM npencTaBiIeHus;

- CO37aBaTh TEKCTHI B PA3IUYHBIX (HOPMATAX C YIETOM

Ha3HaueHUs MHQOpPMAIMM M LEIeBOH ayaUTOPHH,

OpTaHU3AIOHHBIX 33a/1a4 ¢ COOM0AeHnEM TpeOOBaHNH
PPrOHOMHUKH, TUTHEHBI,
[pecypcocOepekeHus, MPAaBOBBIX M ITHYECKUX HOPM,
HOpPM HH()OPMAIIMOHHOH 0€30MacHOCTH;

TEXHUKH 0O€30IMacHOCTH,

BJAJeTh HABBIKAMH DACIIO3HABAHHS M 3aILUTHI
MHpOpMAIINH, 0e30macHOCTH|

JTHIYHOCTH

WH(POPMAITMOHHON

YMEThb OIEpUpPOBATH TMOHATHUSIMH: palliOHaJIbHAs
(byHKIMS, TIOKa3arenbHass (YHKIMsS, CTeleHHas
hyHKIHA, JorapupmMuyecKas ¢$yHKIMA,
TPUTOHOMETpHUUECcKHe (QYHKINH, 0OpaTHbIC (DYHKITIH;
YMEHHE CTPOHTh TpadWKH W3y4EHHBIX (QYHKINH,
MCTIONIb30BaTh TPa(UKU MPU M3YYEHUH MPOLECCOB U
BaBHCHUMOCTEH, IpH pEUIeHuH 3a1ad U3 JAPYTUX
y4eOHBIX NPEJMETOB M 3a/1a4 M3 PEAIbHOH JKU3HH;

ITF0IEMH U TIO3HAHHS MUPA; BbIpakaTh  (QOpMYJIaMH  3aBUCUMOCTH  MEXKIY
- OCO3HAHWE I[IEHHOCTH HAy4YHOH JIEATENbHOCTH,|BETHUMHAMEE;

FOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO - yMETh ONEPUPOBATH TMOHATHIMHU: TOKIAECTBO,
HCCIIeIOBATENIBCKYIO JEATENIbHOCTh HHIMBUIYABHO HTOXKIECTBEHHOS npeoOpa3oBaHue, ypaBHEHHE,
B TpyIIIIE. HEpPaBEHCTBO, CHCTEMa YpPaBHEHHWH W HEpPaBEHCTB,
OBJ'IaJICHI/Ie yHI/IBepcaJ'IBHbIMI/I y'-le6HbIMI/IIpaBHOCI/IHI)HOCT]) ypaBHeHHﬁ, HEPaBCHCTB U CHUCTEM,
[1IO3HABATCJIIbHBIMU HCﬁCTBHHMH: [PallMOHAJIbHBIC, HppaluOHAJIBHBIC, I10Ka3aTCJIbHBIC,
B) pabota ¢ uH(popMaIuei: CTETICHHBIE, sorapu(h)MUIECKHE,

TPUTOHOMETPUYCCKUE YPABHCHHS, HCEPAaBCHCTBA U
CUCTEMbI; YMETh PCIIATh YPAaBHCHUS, HEPABCHCTBA U
CHCTEMBI C MOMOLIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YpaBHEHHs, HEPaBEHCTBAa U CHCTEMBI C MapaMeTpoM;
[PUMEHATH ypaBHEHMS, HEPaBEHCTBA, HMX CHCTEMBI
I pellleHNs MaTeMaTHYeCKUX 3alad M 3ajad u3

[pa3IHYHBIX 00JIacTel HAYKU U peasibHOM JKU3HHU;

BHIOWpas ONTHMalbHYIO (OpMYy IpEIACTaBICHUS H- yMETb CBOOOJHO ONEPUPOBATH  IOHATHAMM:
BH3yaIH3aLUH; ITBIDKEHUE, MapauleNIbHBIM MEepeHoC, CUMMETPHs Haj
-  OIEHUBATh  JOCTOBEPHOCTb,  JIETUTUMHOCTHIULIOCKOCTH M B IIPOCTPAaHCTBE,  IOBOPOT,
nHGOpPMalUKM, €€ COOTBETCTBUE IPaBOBHIM  H[IpeoOpa3zoBaHME MOAOOHs, TOTOOHbIE (PUIYPHI; YMETh
MOpPaJIbHO-3TUYECKHM HOpMaM; PacIiO3HABaTh PaBHBIC M MONOOHBIE (QUTYPHI, B TOM
- HCIIONB30BAaTh CPEACTBa HMH(MOPMALMOHHBIX H[UHCIE B IPUPOAE, HUCKYCCTBE, apXHTEKTYpE; YMETh
KOMMYHUKAIIUOHHBIX ~ TEXHOJOTMH B  PEIICHUH[UCIIONb30BaTh TeOMETPUYECKHUE OTHOIIIEHMU,
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX H[HAXOIUTh T€OMETPUUECKUE BEIUYUHBI (JUIMHA, YTOd,

[UIomaab, 00BEM) TPH pelIeHHH 3aJad W3 IPYrux
yu4eOHBIX IPEIMETOB U M3 PEANbHOM KU3HU
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OK 03 IlnanupoBats u
[peaTM30BBIBATD
cOOCTBEHHOE

PO eCCHOHATHFHOE U
[THYHOCTHOE pa3BUTHE,
[peANPUHIMATETHCKYIO
e TebHOCTD B
MpoQeCCHOHATHHOMN
cepe, HCIOIh30BAThH

B 0065acT 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
c(OpMHPOBAHHOCTH

HPaBCTBEHHOTO CO3HAHMS,
PTHYECKOTO MOBEICHUS,

- CIIOCOOHOCTh OICHUBATH CHUTYAI[MI0O W TPHHUMATH,
OCO3HAHHBIE PENICHHs, OPUEHTHPYACH HA MOPAJIHHO-
HPaBCTBEHHbBIE HOPMBI U [IEHHOCTH;
OCO3HAHHE JINYHOTO BKJIAJa
YCTOWHYUBOTO OYIYIIETo;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTESIM U

B  IOCTPOCHUC

- YMCTbH ONCPpHUPOBATH IMOHATHUAMU: PALMOHAJIBHBIC,

MppalfoOHaNbHBIE,  IIOKa3aTeNbHbIE,  CTCIEHHEIE,
norapumMIyecKue, TPUTOHOMETPUIECKHE YpaBHEHHS
1 HEPABEHCTBA, UX CHCTEMBI;

- YMETh OIEepUpOBaTh TOHATHAMH: MHOTOTPAaHHUK,
Ky0, mapajurenenumen,
¢urypa TTOBEPXHOCTH,
BpalleHus, IWIMHAP, KOHYyC, map, cdepa, cedeHHs

(burypsl BparieHus, TIOCKOCTb, Kacaromascsi cepsl,

CCYCHUC MHOI'OrpaHHHKa,

[pru3Ma, napamMuyaa, u

3HAHWS 10 (UHAHCOBOH [(MJIM) APYrMM 4J€HaM CEMbH, CO3JaHHIO CEeMbM HA[MIMHApAa,  KOHyca,  IUIOMIAAb  IOBEPXHOCTH
[PaMOTHOCTH B OCHOBE OCO3HAHHOTO NMPHUHSTUS LIEHHOCTEH CeMeHHOMMMpaMuIbl, MPU3MBI, KOHyca, IWINHApPA, IUIOLIAlb
[Pa3IMYHBIX )KU3HEHHBIXPKU3HH B COOTBETCTBHUHM C TPAAWIMAMH Haponos{chepsl, 00beM KyOa, IPSIMOYTOJIEHOT'O
CUTYaIMax Poccuy; Mapajuienenuneaa, MUpaMuIbl, MPU3MBL, UIHHIPA,
OBnaneHue YHUBEPCaJIbHBIMU PEryIATUBHBIMU[KOHYCA, IIapa; YMeHHEe W300pakaTh MHOTOIpaHHUKHY|
efCTBUAMU: 1 TTOBEPXHOCTH BpallleHHs, UX CEUEHHs] OT PYKH, C
a) caMOOpraHHu3alus: [TOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB u
- CaMOCTOSITENBHO OCYIIECTBIIATh I03HABATEIbHYIOPIEKTPOHHBIX  CPEACTB;  yYMETh  pPAacIO3HaBaTH
JICATCIIBHOCTh, BBbIABJIATH l'lpO6J'IeMI)I, CTaBUTh HCUMMETPHUIO B IIPOCTPAHCTBE; YMETH PACIIO3HABATH|
(hopMyIHpOBaThH COOCTBEHHBIC 3a1a4yu B[[IpaBUJIbHBIE MHOI'OIPaHHUKY;
O6pa3OBaTCHbHOﬁ JACATCIBHOCTH H KU3HCHHBIX|- YMCTH OIICPHUPOBATH IOHATHUAMU: MNPAMOYTOJIbHAs
CUTYyaluAX; CUCTEMAa KOOpAWHAT, KOOpAWHATBI TOYKH, BEKTOp,
- CaMOCTOATENBHO COCTaBJATh IUIaH  PEHICHUSKOOPIMHATHI BEKTOpA, CKAJIIpHOE IPOU3BEICHHUE,
npoOjieMbl € y4eTOM  HMMEIOIIMXCS  PECYpCOB,[yroll  MEXKIYy  BEKTOpaMH, CyMMa  BEKTOpPOB,
COOCTBEHHBIX BO3MOYKHOCTEH U IPEAIOYTEHNUI]; [POU3BENCHUE BEKTOpa HA YHUCIO; HAXOAUTb C
- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM; [OMOLIBI0  H3Y4EeHHBIX  (GOPMYT  KOOPIMHATHI
criocoO0CTBOBaTh  (DOPMHUPOBAHMIO M IIPOSABICHUIOICEPENUHBI OTPE3Ka, PACCTOSIHUE MEXAY ABYMS
[IMPOKOM SPYIULIMU B Pa3HbIX OONACTAX 3HAHHM,[TOUKAMH
MOCTOSIHHO TIIOBBIIATh CBOW 00pa3oBaTesbHBIA U
KYJIbTYPHBII YPOBEHb;
0) CAMOKOHTPOJIB!
WCIIONB30BAaTh INPHEMBI  Pe(QIeKCHH Ul OLEHKH
CHTYaLliH, BEIOOpa BEPHOT'O PELICHHS;
- yMeTb OLEHMBAaTh PHCKU M CBOEBPEMEHHO
[IPUHUMATb PEIICHUS 110 UX CHHKEHHUIO;
B) SMOIIMOHAJBHBI ~ MHTEJUIEKT, MPEATIONaTraroNIii
c(OpMHUPOBAHHOCTH!
BHYTPEHHEN MOTHBALMH, BKJIIOYAOLIEH CTPEMIIEHHUE K
OCTIDKEHMIO  [EeIM W YCIeXy,  ONTHMH3M,
MHUIIMATHBHOCTh, YMEHHE JAEHCTBOBATh, HCXOIS W3
CBOHX BO3MOKHOCTEH;
- OSMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh ITOHMMATH
SMOIMOHAIEHOE COCTOSHHUE NPYIHX, YYHTBIBATH €0
[IPY OCYIIECTBICHUH KOMMYHHUKAINH, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHMIO;
- COI[MAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH
BHICTPAaMBATh OTHOIICHHS C JPYTHUMH  JIIOABMH,
3a00THTBhCS, NPOSBIATE MHTEPEC W pas3pemaTh
KOH(ITUKTHI
OK 04 O¢exTBHO  [FOTOBHOCTH K CaMOpPA3BHTHIO, CAMOCTOSITEIBHOCTH H- YMETh ONEPUPOBATH MOHSITHSMM: CIYYaHHBINA OITBIT

BBaHMOHCﬁCTBOBaTB n
pa6OTaTI> B KOJIJICKTHBEC
1 KOMaHIC

CaMOONPCACICHUIO,

-OBJIAICHUC HAaBbIKAMH y‘IC6HO-I/ICCH€Z[OBaTeHLCKOI>’I,
HpOCKTHOﬁ u COL[PIaJ'IBHOﬁ JACATCIBbHOCTH,

OBJ'Ia,I[GHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU]

1 ciydaifHoe COOBITHE, BEPOSTHOCTH CIIy4alHOTO
COOBITHS; yMETh  BBIUMCIATH  BEPOSITHOCTH  C
MCTIONIB30BAaHNEM TPa(h)MUecKUX METOOB; MPHUMEHSTH
(bopMynBI CIOKEHHS W YMHOXKEHHS BEpOSTHOCTEH,

TeCTBUSMU:

KOMOMHATOpHBIE (akThl W (HOPMYINBI TPH PEIICHUN
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0) COBMECTHAs ICATEITLHOCTb:
MMOHUMATh UCIIOJIb30BATh

" MIPEUM yIIECTBA
KOMaHTHOU ¥ WHAWBUIYATBHON PadOTHI;

NPUHUMATh LEIH COBMECTHOM JesITeNbHOCTH,
OpraHU30BBIBATh U KOOPJAWHUPOBATH ACUCTBUA IO €€
IOCTHKEHUIO: COCTaBIIATh IIaH I CTBHIA,
[pacrtpenieNiaTh POJM C Y4€TOM MHEHHH yYaCTHUKOB
00CYXIIaTh PE3YIbTATHI COBMECTHOMN paOOTEHI;

- KOOPJAWHUPOBATL U BBINIOJIHATH pa60Ty B YCIOBHAX

[peaIbHOTO, BUPTYaJbHOTO W KOMOWHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYWIECTBJISITH  TMO3UTHUBHOE  CTPATETHUYECKOE
MOBE/lEHWE B Pa3IUYHBIX CHUTYAIMsIX, MPOSBIISTH
TBOPYECTBO U BOOOPaKEHHE, OBITh HHUIIUATHBHBIM.
OBJ1ajicHue YHHUBEpPCATbHBIMU peryisaTUBHBIMU
IeCTBUSIMH:

') IpUHATHE Ce0sl U IPYTHX JIIOACH:

- INPUHUMATb MOTUBBI U aApPryMEHTBI APYIUX J'IIO)IeI‘/II
MpU aHAIIU3E PE3YJIbTATOB JEATEIbHOCTH;

- IPU3HABaTh CBOE IPaBO W MPaBO JAPYTUX JONEH Ha)
OLITHOKH;

- pa3BUBATHb CHOCO6HOCTB IMOHUMAaTh MUPp C MO3UIUU
pyroro yeiaoBexa

Basad; OLEHWBATH BEPOSTHOCTH PEANBHBIX COOBITHIA;
BHAKOMCTBO CO CIyYailHBIMH BETMYMHAMH; YMEHHE
MPUBOANTH TPUMEPHI TPOSBIECHUS 3aKOHa OOJBIIHX
YICEN B IIPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh CBOOO/IHO ONEPHPOBATH IOHATHAMU: CTEIECHb,
C IenbM IIOKa3aTelleM, KOpPEeHb HaTypalbHOH
CTEIIeHH, CTEeNeHb C paldOHAIBHBIM II0Ka3aTelieM,
CTEIIeHb C  JICHCTBUTENBHBIM  (BEIIECTBEHHBIM)
okaszareneM, JorapudM uucia, CHHYC, KOCHHYC H
TaHT'€HC IPOU3BOIBHOTO YHCIIA,;

- YMETh CBOOOJIHO OIEpPHUPOBATh MOHATHSIMHU: Tpaduk

(byHKIMM, ~ oOpaTHas ~ (QYHKIOUS,  KOMITO3HIIUS
(byHKIMH, JUHEWHas — (QYHKIUSA, KBaJpaTH4YHAS
(byHKIMSA,  cTemeHHas  QYHKIUS € IICJIBIM
[oKa3aTeieM,  TPUTOHOMETPHYCCKUE  (DYHKIUH,
OOpaTHBIC TPUTOHOMETPHYCCKHE GbyHKIVH,
[oKa3aTebHas u JiorapudMuieckas QyHKIMU; YMETh
CTpOUTH rpaduku GbyHKLWH, BBITIOJTHSTH|

peoOpa3oBanus rpadukoB HYHKIMHT;
YMETh HCIIONB30BaTh Tpaduku

GbyHKIMHA 1A
M3y4eHHs] TIPOLIECCOB M 3aBUCUMOCTEN MPH PEICHUH
Bajay U3 IPyrux y4eOHBIX IIPEAMETOB U U3 PeabHOM
PKU3HM; BBIPAXaTh (OpMyTaMU 3aBUCUMOCTH MEXKY]|

BEJIMYIMHAMUY,
- CBOOOAHO OIEPUPOBATH MOHATHUSIMU: YETHOCTb
(byHKIHH, MEePUOANIHOCTD GbyHKIUH,

OrpaHU4YEeHHOCTh (PYHKIIMU, MOHOTOHHOCTH (DYHKIIUH,
DKCTpeMyM (GYHKIMH, HauOOoNbliee M HAaUMCHBIICE
BHaYCHMST  (YHKLHH HPOMEKYTKE;  YMETh
[IPOBOIHTH HCCIICAOBAHUE (DYHKIIUH;

Ha

- YMeThb HCIIOJIb30BaTh CBOWCTBA U Tpaduku QyHKIMH
IUIsI pelIeHMsT ypaBHEHH, HEpPaBEHCTB M 3a4ad ¢

MapaMeTpamMy;  H300paxkaTb Ha  KOOPIMHATHOMN

[JIOCKOCTM ~ MHOXECTBAa  PELIEHUM  YpPaBHEHMI,

HEPABEHCTB U UX CHCTEM
OK 05 OcymectBisaTh |B 061acTi 3CTETHIECKOTO BOCITUTAHUS: - yMETb OImepHpOBaTh TMOHATHAMH: CpEIHEe
YCTHYIO M IUCBMEHHYIO |- 3CTETHYECKOE OTHOLIEHHE K MHpPY, BKIIodasapudMeTndeckoe,  MeAWaHa,  Haubompiee WU
KOMMYHHUKAIIMIO Ha bcTeTWKy  ObITa, HAy4HOrO M TEXHWYECKOIOHAWMEHBINEE  3HAYEHMS,  pa3Max, JAUCIICpCHS,
roCcyapCTBEHHOM TBOpUECTBA, CIOPTA, TPyAa U  OOMIECTBEHHBIX|CTAHAAPTHOE OTKJIOHEHHE YHCIOBOI0 HAbOpa; yMEHHUE
s13p1Ke Poccuiickoit OTHOILICHU; M3BIIEKATD, HUHTEPIIPETUPOBATH “HPOPMAIIHIO,
denepaiyy C ydeToM |- CIIOCOOHOCTh BOCHPHHMMATH pA3iIMYHbIE BUABIIPEICTABICHHYIO B TaOnWiax, Ha IUarpamMMax,
ocoOeHHOCTEN MCKYCCTBA, TPAJUIMA U TBOPUECTBO CBOETO W IPYrHUX[padukax, OTPaKaloUIyl0 CBOMCTBA  peasbHBIX
COIIMATIBHOTO HapoJ0B, OIIYyIIaTh SMOIMOHAIBHOE BO3JICHCTBHEPOIIECCOB M SBICHHUH; MPEACTABIATh HHPOPMAIIHIO C
KyJIbTYPHOTO MCKYCCTBa,; MOMOINBI0 TaONMWI] W JAWarpaMM; HCCIEAOBAThH
KOHTEKCTa - YOEeXIEHHOCTh B 3HAYMMOCTH JUIA JINYHOCTH H|CTATHUCTHYECKHE  JaHHBIE, B TOM  YHCIE€ C

00IIIeCTBa OTEYECTBEHHOI'O W MHPOBOTO HCKYCCTBA,
PTHHYECKUX KYIBTYPHBIX TPATUIAA ¥ HAPOIHOTO
TBOpYECTBA;

- TOTOBHOCTh K CAMOBBIPDOXKEHUIO B DPAa3HBIX BHJAX|
MCKYCCTBA,  CTPEMJIEHME  MpOSABIATH  KayecTBA
TBOPYECKOH JINYHOCTH;

OBnameHHe YHHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU
TeICTBUSIMU:

MPUMEHEHNEM IpaMIECKIX METOIOB M JIEKTPOHHBIX
CpEnCTB;

- YMETh OINEpUpPOBATH MOHATHAMHU: TOYKA, IpsMasi,
[UIOCKOCTb, ~ TPOCTPAHCTBO,  JBYIPaHHBIH  yroi,
CKpPEIINBAFOLIHECS MapajieTbHOCTh |
MEePIEeHANKYISIPHOCTD TPSIMBIX M IUTOCKOCTEH, Yrom
MEXTY yroln Mexay —HpsMoit
[UIOCKOCTBIO, YTOII MEXKAY IIIOCKOCTSMH, PACCTOSIHHE

OpAMBIC,

MNpsAMbIMH, H

a) oOIeHue:

OT TOYKM J0 IUIOCKOCTH, PACCTOSAHUE MCKAY|
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- OCYIIECTBIISITH KOMMYHUKAallMM BO BceX cdepax
PKU3HU;

- pacro3HaBaTh HEBEpOATBHBIC CPEICTBA OOIICHWS,
[TOHUMATh 3HaYeHUE COITHAITBHBIX
[pacro3HaBaTh MPEAIOCEUTKY KOH(DIUKTHBIX CHUTYaIlHi
1 CMSTYaTh KOH(DIUKTEHI;

3HAKOB,

- Pa3BEPHYTO U JIOTUYHO HU3J1araTb CBOIO TOYKY 3PCHUS
C UCITIOJIb30BAHHUEM A3BIKOBBIX CPEICTB

MIPAMBIMH, PACCTOAHUEC MCIKAY IMITOCKOCTAMU;
YMETbL  HCHOOJb30BaTh IpU  PCHICHUUA
M3Y4YCHHBIC (1)aKTI)I 1 TCOPCMBI TNTAaHUMETPUHN; YMCHUC]
OLICHUBATb Pa3sMEpPbl 00BEKTOB OKPYKaromero Mupa

3a1a4

OK 06 IlposBasaTs
rpax1aHCKO-
MATPUOTHYCCKYIO
[TO3UIIHIO,
IeMOHCTPUPOBATH
0CO3HAHHOC ITOBEIICHIE
HA OCHOBE
TpaIUIIMOHHBIX
0OIIICYETTOBEUSCKIX
[IEHHOCTEH, B TOM
YHCIIE C y4EeTOM
rapMOHHU3AITUH
MEXHAIIMOHATBHBIX U
MEKPEITUTHO3HBIX
OTHOIIICHU,
[IPUMEHSTH CTaHIAPTHI
QHTHKOPPYIIIHOHHOTO
[TOBEICHUS

OCO3HaHHE 00y4aromuMHucs
rpaKIAHCKOH UICHTHYHOCTH;
- [eICHANPABIICHHOE Pa3BUTHE BHYTPEHHEH MO3HIIMH

poccuiickoii

JTMYHOCTM HAa  OCHOBE  JIyXOBHO-HPAaBCTBEHHBIX|
leHHocTel  HapomoB  Poccuiickoit  depeparuu,
NCTOPHIECKUX u HalMOHAILHO-KYJIBTYPHBIX|
Tpaguuud, (OPMUPOBAHHE CUCTEMBl 3HAYUMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
QHTUKOPPYIIIMOHHOTO MHPOBO33PEHUS,
PaBOCO3HAHMY, 9KOJIOTUYECKOU KYJIBTYPBI,

CHOCO6HOCTI/I CTaBUTb LCJIU W CTPOUTH KU3HCHHBIC
[UTaHbI;

B 4acT rpa’kJJaHCKOro BOCITUTAHMS:

- OCO3HAaHHUE CBOUX KOHCTI/ITyLII/IOHHI)IX npaB u
00513aHHOCTEH, yBaXKCHUE 3aKOHA M TIPABOTIOPSIKA;

- TpUHATHE  TPAAWIMOHHBIX  HAIIMOHAJIBHBIX,
001IeUeNOBEYECKIX TYMaHUCTUYECKUX

IeMOKpaTUYECKUX IEHHOCTEH;

H

- YMETh OIIEPUPOBATh IOHATUAMU: IIPSIMOYT OJIbHAS
cucTeMa KOOpJAUHAT, KOOPJAUHATBI TOYKHU, BEKTOD,
KOOpPAMHATHI BEKTOPA, CKaJSIPHOE IIPOU3BEICHUE,
[YTOJI MEKIy BEKTOpaMHU, CyMMa BEKTOPOB,
[TPOU3BENICHUE BEKTOpPA HA YHUCII0; HAXOAUTH C
MOMOILBIO M3y4YEHHBIX (OPMYI KOOPANHATHI
CEpEIMHBI OTPE3Ka, PACCTOSHUE MEXKY JBYMSI
TOUKAMU;

-yMeTh BBIOMPATH MOAXOASAIINI U3Y4EeHHBIH METO/
IS peleHus 3a/1auy, paclio3HaBaThb MaTEMaTUUYECKUE
(bakThl M MaTeMaTHYECKUE MOJICIIH B IPUPOHBIX U
OOIIECTBEHHBIX SIBJICHHSAX, B UCKYCCTBE; YMEHUE
[IPUBOJUTH IIPUMEPBI MATEMATUUECKUX OTKPBITUI
[POCCUICKON M MMPOBOI MaTEMaTHUYECKON HAYKH.

- YMETb ONEPUPOBATH MOHATUAMU: CIY4YalHbIA OIBIT
1 CclIydailHOE COOBITHE, BEPOATHOCTH CIIy4ailHOTO
COOBITHS;  yMETh BEPOATHOCTh €
MCIIOJIB30BAaHHUEM IPaUUECKUX METONOB; NPHMEHATh

BBIYUCIIATH

TOTOBHOCTh MPOTHBOCTOSTh UJICONIOTHY|
PKCTpEeMHU3Ma, HalMOHAIU3Ma, kceHoooum,
IMCKPYMHUHALIMK 110 COLMANBHBIM, DPEJIUTHO3HBIM,
[PACOBBIM, HALIOHAJILHBIM NIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO HIESTEIBHOCTh B
MHTEpecax TIPaKAAaHCKOrO OOIIeCTBA, yJ4acTBOBAaTh B
CaMOYIIpaBIICHUH 00111e00pa3oBaTeNbHON
OpraHU3aLMU U IETCKO-IOHOIIECKUX OpraHU3aIMsX;
yYMEHHE B3aUMOIECHCTBOBAaTh C COLUAIbHBIMH
WHCTHTYTaMH B COOTBETCTBUH C HMX (DYHKUMAMH H
Ha3HAUYCHUEM;

TOTOBHOCTh K T'YMaHUTapHOM M BOJOHTEPCKOI]
e TeNEHOCTH;

[aTPUOTHYECKOTO BOCITUTAHHMS:

c(OPMHPOBAHHOCTh  POCCHICKON

B

IpaKJaHCKON
MACHTUYHOCTH, IATPHOTHU3MA, YBAKECHHS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH nepen PonuHoi,
TOpPAOCTH 3a CBOM Kpaii, cBOO PoauHy, CBOW SI3BIK |

KYIbTYDY, MPOIILTOE " HACTOSAIIEE
MHOTOHAI[OHATIBHOTO Hapoa Poccum;
- IICHHOCTHOE OTHOIIEHHE K TOCYAapPCTBEHHBIM|

CHMBOJIaM, HICTOPUYECKOMY U IIPUPOIHOMY HACIIEIMIO,
TpaJULIISIM HapoJIOB Poccun,
nocTikeHnssM Poccuu B Hayke, HCKYCCTBE, CHOpPTE,

MaMsITHUKaM,

TCXHOJIOTHUAX U TPYAC,
- H,I[CﬁHaS[ y6e)KZ[GHHOCTL, TOTOBHOCTH K CIIY’KCHUIO Ui
3alIuTe OTG‘IGCTB&, OTBCTCTBCHHOCTH 3a €TI0 CyI[B6y;

(bOpMyJIBI CIIOKEHHST M YMHOXEHHSI BEPOSTHOCTEH,
KOMOMHATOpHBIE (akThl U (GOPMYINBI TIPH pPEIICHHUH
3agad; OLICHUBATH BEPOSTHOCTH PEASIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4ailHBIMU BEHYWHAMH; YMCHHE
[PUBOMUTL TIPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIHX|
HCeT B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHHUSIX

OCBOCHHBIC O6yTIaIOIIII/IMI/IC$I MCKIIPCAMCTHBIC]
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MOHSATHS W yHUBEpCAIbHBbIE Yy4eOHBIE JeHCTBUS
(perymnsaTUBHEIE, II03HABATENBHEIE,
KOMMYHUKATHUBHEIE);

- CIIOCOOHOCTH MX HCIIOJIB30BaHUS B IO3HABATEIILHOM
COITMAJIBHOM
CaMOCTOSITEILHOMY
OCYIIIECTBIIEHUIO
OpraHu3aIu

148 MPaKTHKE,

IUTAHUPOBAHHIO
yueOHOM JeSITeITIBHOCTH,)
y4eOHOro COTPYAHUYECTBA c
[eIarorMu4eCKUMH paOOTHUKAMU U CBEPCTHUKAMH, K
YIACTHIO MOCTPOEHHUHU

00pa3oBaTeNLHON TPACKTOPHY;

TOTOBHOCTH K

b4l
B HHI[PIBPII[yaHBHOﬁ

- OBJIaJACHUC HAaBBIKaMU y‘Ie6HO-HCCHeHOBaTeHLCKOﬁ,
HpOGKTHOﬁ U COIUATILHOM JeITEIIBHOCTH

OK 07 ConelicTBOBaTh
COXpaHEHHIO
OKpYXAIOIe cpelibl,
[pecypcocOepexeHuto,
PUMEHSTH 3HAHUS 00
N3MCHCHUU KJIMMATa,
[IPUHIIAIIBI
0EPEIKITUBOTO
POU3BO/ICTBA,

b PekTHBHO
1eliCTBOBATh B
UpE3BbIYANMHBIX
CUTYaImsax

- HC TIIPUHUMATH ﬂeﬁCTBHH, MPpUHOCAIINE BpEC]|

OKpyKaroliei cpese;
- yMeTh  NPOrHO3UPOBATH  HEOJArONPHUSITHBIE
DKOJIOTHYECKHE  IMOCIEACTBHS  MPEANPUHAMAEMBIX

IEICTBUM, IPENOTBPAILATD UX;

- pacCliMpuTb ONBIT ACATCIBHOCTU 9KOJIOTHYECKOM
HaIrpaBJIeHHOCTH;

- pa3pabaThiBaTh IUIAH PELICHHs] IPOOJIEMBI C yYETOM|
aHaJInu3a HMCIOIIHUXCS MaT€pUuaJIbHBIX 51
HEMaTEepUaJIbHBIX PECYPCOB;

- OCYLIECTBIIATH LieJIeHAIPaBICHHbBIH OMCK IIepeHoca
CPEICTB U CIOCOOOB JIWCTBHSI B MPO(ECCHOHAIBHYIO
cpeny;

- yMeTb IEPEHOCUTh 3HAHUS B IIO3HABATENIBHYIO H
NPAKTUYECKYIO 00IACTH KHU3HENEeATeNbHOCTH;

- IpelyaraTb HOBBIE HPOEKTH,
MO3ULUK HOBHM3HBI, OPHI'MHAJIBHOCTH, IPAKTHYECKOH

3HAYUMOCTH,

OIICHUBAaThb HIACH C

- JdaBaTb OLEHKY HOBBIM CHUTYyallUsM,
KOPPEKTHUBEI JACATCIIBHOCTD,
COOTBETCTBUE PE3YJIILTATOB LEISIM

BHOCHUTDH

B OIICHUBATD

-  yMeThb OMNEPUPOBATH TMOHATHAMU:  (DYHKIIHS,
HETpephIBHAS dyHKIHAS, MIPOU3BOHAS,
[epBOOOpa3Hasi, OMNPENCICHHBIH WMHTErPall; YMETh

HAXOIUTh IIPOU3BOAHBIC 3JIEMEHTApHBIX (DYHKIUH,
MCTIONB3Ysl CIIPAaBOYHBIE MaTepHUajbl, MCCIEN0BATh B
pOCTEHIINX Clydasx (YHKIMH Ha MOHOTOHHOCTb,
HAXOIUTh HAMOONbIIME M HAaUMEHbIIUE 3HAYCHHS
b yHKITHI; v

MICIIOJIb30BAHHUEM

CTpOUTh TpaUKu MHOTOUYIECHOB

arnmapara MaTeMaTHUYeCKOro|
AHaJIn3a, l'IpI/IMeHSITI:- l'IpOI/I3BO]1Hy}O HpI/I pemeHI/m
Bagay JIBHDKCHHE,
OPHCHTUPOBAHHBIC  3aJa4d
HAaMCHBIIME 3HAYCHHUsS, HA HAXOXACHHE IIYTH,
CKOPOCTH U YCKOPEHHUS,

- yMEThb ONEepUpOBaTh IOHATHUSAMH: JABIKCHHE B
[pOCTpaHCTBe, MOJ00HBIE (PUTYpBI B HPOCTPAHCTBE;
ICIIO0JIb30BaTh OTHOLICHUE IUIOLIA/IE MOBEPXHOCTEN
1 00BEMOB TOIO0HBIX (DUTYp NP PEIICHUH 33]a4;

Ha pemiaTtb  HPaKTHKO-

Ha HauOoNpIIME W

- yYMeTh BBIYHCIISATH TE€OMETPHYECKHE BEIUYHUHbI
(nmwHA,  yrojm, IUlomaAb, 00BeM,  IUIOIIAAb
[MOBEPXHOCTH), HCIIONb3ys H3Yy4eHHbIe (OPMYNBI U
METOIBI
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2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JJUCHUILJINHBI

2.1. O6beM y4eOHOI JUCHUIJIMHBI M BUJBI YUeOHOH padoT

Bun yae6HO#I paboThI Bcero Cemectp
4acoB 1 2

MakcumMasbHas yaeOHasi Harpy3ka (Bcero) 340 100 240
OO0s13aTenbHas ayIUTOpHAs ydeOHas Harpy3ka (Bcero) 316 88 228
B TOM YHCJIE:

JIEKIIUOHHBIE 3aHATUS 202 56 146

MIPaKTUYECKHUE 3aHITH 114 32 82
CamocTosrenbHas paborta
Koncynbramumn
[TpomexyTouHas aTTecTanus 24 IK3aMeH IK3aMeH

12 12

2.2 CTpyKTYypa QM CHMILTHHBI

KoanuecTBo AYJIUTOPHBLIX YaCO0B

CamocrosiTeJbH
HanmeHoBaHMe pa3ae/ioB IIpakTHyeckue u
Tem Bcer | Teopernuecko 1aGopaTopHbIe as1 padora
o e o0yyeHue cTy/AeHTa (4ac)
3aHATHS
1 cemectp
Paspnea 1. IloBTOpenue kypca 20 10 10 -
MAaTeMAaTHKH OCHOBHOM ITKOJIBI.
Pa3nen 2. CreneHu 1 KOpHH. 20 16 4 -
CreneHHas QyHKITUA.
Paznen 3. IlokasatennHas 18 8 10 -
byHKIIHSA.
Pa3nen 4. Jlorapudmsr. 30 22 8 -
Jlorapudmudeckas GyHKITUA.
2 cemecTp
Pa3ngen 5. KommekcHble gncia. 6 4 2 ;
Pazgen 6. DineMeHTHI
KOMOWHATOPHUKH, CTATUCTHKU U 20 12 8 )
TEOPHUH BEPOSITHOCTEH.
Paszgen 7. OcHOBEI
TPUTOHOMETPHH. 44 30 14 -
Tpuronomerpuyeckue
GbyHKIHH.
Pa3nen 8. YpaBuenus u 26 14 12 -
HEPaBEHCTBA.
Paznen 9. [IpousBogHas 38 26 12 -
GyHKIWH, ee TPUMEHEHHE.
Pazaen 10. [lepBooOpa3Has 14 8 6 -
GbyHKIWH, ee TPUMEHEHHE.
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Paznen 11. IIpsimbie u 16 10 6

TUIOCKOCTH B IIPOCTPAHCTBE.

Pazgen 12. Koopaunats! u 16 10 6 -
BEKTOPBI.
Pa3nen 13. MHOTOTpaHHUKH U 44 30 14 -

TeJa BPALCHMUSL.

Paznen 14. MuoxecTBa. 4 2 2

DneMeHTHl TEOpUH rpadoB.

Bcero no gucrumniange

316 202 114

2.3 TemaTu4ecKuii NJIaH U co/iep:KaHue YUeOHbIX 3aHATHI

HaumeHoBanue ®opmupye
pa3aesioB U TeM Conep:xanue yueOHOro MaTepuajia, NpakTuieckue padorsl, Oo0bem Mble

caMoCTOsITeJIbHAsSI padoTa 00y4YaIOIMXCS. JacoB KOMIIETeHI]

HH
1 2 3 4
1 cemectp

Pa3znea 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOI IIKOJIBI. 20 OK-01,
Tema 1.1. Coaep:xkanue yueOHOro MaTepuajia 2 OK-02,
Lenb u 3agaun Jleknus 2 OK-03,
MaTEeMaTuKH IIpU bazoBble 3HaHMS 1 YMEHUS 110 MaTeMaThKe B MPO(ecCHOHABHOM U B OK-04,
OCBOCHUH MOBCEIHEBHOMN JeATEIbHOCTH. 2 OK-05,
CIEIMAIBHOCTH. OK-06,
Tema 1.2. Conep:xanne y4eOHOro MaTepuaia 2 OK-07,
Yucma n Jlexknus 2
BBIYHUCIICHHUS. =
Bhipaskenus JleficTBUS HaJl MOJIOKUTENIBHBIMY U OTPULIATEIbHBIMU YHCIIAMHU,
Y — 06LUIKHOBCHHLIMI/I U JIECATUYHBIMU JPOOSMHU. 2

JeilicTBus co cTeneHsIMH, (HOpMyIIbl COKPALIEHHOTO YMHO)KEHHSL.
Tema 1.3. Conep:xaHue y4eOHOIr0 MaTepuaJa 2
I'eomerpus Ha IIpakTHyeckHe 3aHATHSA 2
TUIOCKOCTH. Bunsl mnockux GUryp u MX IIOmagb.

[IpakTHKO-OpHEHTHPOBAHHBIE 331a4UH B Kypce T€OMETPHH Ha 2

TJIOCKOCTH.
Tema 1.4. Conep:xaHue y4eOHOIr0 MaTepuaJa 2
IIpoueHTHbIE IIpakTHyeckue 3aHATHSA 2
BBIYHMCIICHUS. [IpocTeie MPOLEHTHI, pa3HbIe CIIOCOOBI X BbIYUCIeHHs. CII0XKHbIE 2

TIPOLIEHTHI.
Tema 1.5. Conep:kaHue yu4eGHOro MaTepHaJjia 4
YpaBHeHUS U IIpakTH4yecKHe 3aHATHSA 4
HEPaBEHCTBA. Jluneiinble, KBaZpaTHbIE, JPOOHO-IMHEWHBIC YPaBHEHHS U HEPaBEHCTBA. | 4
Tema 1.6. Conep:kaHue y4eGHOro MaTepuaJjia 6
Cucrembl Jlexkuus 6
YpaBHEHUN U CriocoOBI perIeHus CUCTeM JIMHEHHBIX ypaBHeHn. [ToHsThs: MaTpuia
HEPaBEHCTB. 2x2 u 3x3, onpenenurens Matpuiel. Mertox "aycca. CucteMbl 6

HENIMHEHHBIX ypaBHEeHUH. CHCTEMBI HEPABEHCTB.
Tema 1.7. Conep:xaHue y4eOHOro MaTepuaa 2
Bxonnon IIpakTHyeckne 3aHATHSA 2
KOHTPOJIb. KontponrHas padora no teme: « BeraucneHus v mpeoOpa3oBaHUsL. 2

YpaBHEeHUs 1 HEpaBEHCTBA. | eOMeTpus Ha TIIOCKOCTH. »
Paznea 2. Crenenn u kopuu. CreneHHas GpyHKums. 20 OK-01,
Tema 2.1 Conep:kaHue y4eGHOr0 MaTepHaJjia 4 OK-02
Crenennas Jlexnus 4 '
Q’yl'imlmls €c ITonsiTre KOpHS N-0i cTENeH U3 AEUCTBUTENBHOrO uncia. OyHKIUH OK-03,
cBoiicTBa =% . . . 4 OK-04,

¥ = VX ux cpoitcrsa i rpaduxn. CBOHCTBA KOPHS N-0if CTETICHH.
OK-05,

Tema 2.2 Conep:xanue y4eO0HOI0 MaTepuasa 2
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IIpeoGpasosanue | Jlekuus 2 OK-07,
BEIPAKCHIH € [IpeobOpazoBaHue UPPAIOHATEHBIX BRIPAXKCHUH
9 peobpazo € ppanuo paKCHUI.
KOPHSIMH N-o# 2
cTeneHn
Tema 2.3 Conep:xanue y4eOHOI0 MaTepuasa
CpoijicTBa cTeneHn
Jlexnus 6
¢ PAIHOHATBHBIM
u [NonsiTre crenenu ¢ M00BIM PalMOHAIBEHBIM M AEHCTBUTEIEHBIM
JAefiCTBUTEILHBIM | TIOKa3areneM. CTerneHHbIe QYHKIINM, X CBOMCTBA U TpaduKu. 6
MOKAa3aTeJIsSIMI
IIpakTHyeckue 3aHATHS 2
CrerieHb ¢ pallOHAIBHBIM U IEHCTBUTEIHHBIM MOKA3aTeIIEM. 5
YnporleHue BbIpaXXeHHH.
Tema 2.4 Cojaep:xkanue yueOHOr0 MaTepuajia 4
Pemenne Jexuus 4
HPPAMHOHATRHEIX - 7p ) b oCHITBHOCTD UPPalOHANBHBIX YPaBHEHUH 1 HEPaBEHCTB. MeTo/ibI
YPABHCHHH H uX peieHus. Pelenne nppanmoHaabHbIX YpaBHEHUH M HEPABEHCTB. 4
HEPaBEeHCTB
Tema 2.5 Conep:xanue yueOHOro MaTepuasia
Crenenn u Kopun. IlpakTHYeckue 3aHATHS
Crenennast
dyHKs KonTposbHas padora o teme; «[IoHATHE CTENEHN C pallMOHATIBHBIM U
JIUCTBUTEBHBIM NIOKa3aTeseM. CreneHHble (yHKIMU, HX CBOMCTBA U 2
rpaduku.»
Paznen 3. [okasarenabHas GpyHkuus 18 OK-01,
Tema 3.1. Coaep:xanue yueOHOro MaTepuasia 6 OK-02
IMokazarenbHast Jlexuust 6 ’
byHK1WMs, ee OmnpenesneHue nokasarebHOl GyHKIMU, € CBOWCTBA U rpaduK. OK-03,
CBOICTBA. 3HaKOMCTBO C IIPUMEHEHUEM MoKa3aTenbHoN QyHkuuu. Peenne 6 OK-04,
HOKa3aTeJIbHBIX YPaBHEHUH (HYHKIMOHATEHO-TPaGUUISCKUM METOHOM. OK-05
Tema 3.2. Conep:xaHue y4e0HOro MaTeprajia 6 ’
Pemenue IIpakTHyeckue 3aHATUS 6 OK-07.
HOKa3aTCILHBIX Perriene mokaszaTenbHbIX YPABHEHHUIH METOIOM YPaBHUBAHHUS
YPaBHCHHH 1 MoKazaTesiel, METOIOM BBEICHHsI HOBOM MepeMeHHOM, (DyHKIMOHAIbHO- | 6
HCPaBCHCTB rpapYeCKUM METOJIOM. PellieHne moka3arenbHbIX HEPaBEeHCTB.
Tema 3.3. Conep:kaHue y4eOHOro MaTepHaJjia 4
Cucrembl Jexuus 4
TIOKa3aTEeIbHbIX Pemenne cucreM nokasaTenbHbIX YPAaBHEHUN U HEPABEHCTB. 4
ypaBHEHHH
Tema 3.4. Conep:kaHue yu4eGHOro MaTepuaJjia 2
Pernrenne 3agauy. IIpakTHYyecKue 3aHATHS 2
ITokazarenpHas Kontponsnas pabdora: «Pemenue moka3zaTeIbHBIX YPABHEHUN METOIOM
byHKIMS YPaBHHUBaHHMSA IIOKA3aTeJIEH U METOIOM BBEACHHS HOBOM ITEPEMEHHOM. 2
Pemenne nokasaTenpHbIX HEPABEHCTB.»
Pa3nea 4. Jlorapupmpl. Jlorapupmuyeckas GpyHKuus. 30 OK-01,
Tema 4.1. Conep:xaHue y4eOHOro MaTepuaa OK-02
Jlorapudm uucna. Jlexuus ’
JecaTuuHblil 1 OK-05,
HATypaIbHBIIL Jlorapudm umncna. [lecaTHUHBIN 1 HATYPaTbHBIN TOrapu(pMBI, YHCIIO €. OK-07
JorapupMBbI, YACIIO 2 ’
e.
Tema 4.2. Conep:xaHue y4eOHOro MaTepuaia 6
CaoiicTBa
sorapu(mMoB. Jexuus 4
Onepauust Caotictsa norapumos. Onepanus 1orapu)MUpOBAHHS. 4
TOrapuGMAPOBAHNA | [paxcriueckne sansTHS 2
Jlorapudm uncna. CoiicTBa moraprupmos. 2
Tema 4.3. Conep:kaHue y4eGHOro MaTepuaJjia 2
Jlorapugmuyeckas
¢dbyHKIHS, ee Jlekuus 2
CBOIicTBA. Jlorapudmudeckast pyHKIUS U ee CBOICTBA. 2
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Tema 4.4. Conep:xanue y4eOHOI0 MaTepuaJia 12
Pemenne Jlekuus 8
Jorapu(pMHUIECKUX
ypaBHeHwii i [onsiTre norapupmudeckoro ypasaenus. Onepanus MOTEHLNPOBAHHS.
HEPABEHCTB. Tpu ocHOBHBIX MeToIa petiierms Jorapu()MUYECKUX YpaBHEHHH: 8
(yHKIIMOHATBHO-TpaUIECKHiA, METO MOTEHIIUPOBAHUS, METOJ
BBeZIeHHsI HOBOH nepeMeHHoH. Jlorapndmudeckie HepaBeHCTBA.
IpakTHyeckue 3aHATHS 4
[MonsiTre norapupmudeckoro ypaBHeHus. Tpu OCHOBHBIX METOa
petenus Jorapu(pMHUIeCKuX ypaBHEHHH: QyHKIMOHAIBHO- 4
rpayYecKuii, METO TOTEHIIMPOBAHKS, METO] BBEACHHUS HOBOU
TIepEMEHHOM.
Tema 4.5. Conep:xanue yueOHOro MaTepuasia 4
CucreMsl Jexuust 4
J'IOFapI/I(l)ME/I‘IeCKI/IX ANTOPUTM pelIeHNs] CHCTEMBI ypaBHEHNH. PaBHOCHIIEHOCTD 4
YPpaBHCHHUH. Jorapu(pMHYECKUX ypaBHEHUI U HEPaBEHCTB.
Tema 4.6. Cojaep:xkanue yueOHOr0 MaTepuajia 2
Jlorapugmsr B Jlexknus 2
npupofe u [Ipumenenne norapugma. Jlorapudmuueckas cnimpaib B npupoae. Ee 5
TEXHUKE. MaTeMaTHYECKHUE CBOMCTBA.
Tema 4.7. Coaep:xanue yueOHOro MaTepuasia 2
Pemenue 3amay. IlpakTHYeckue 3aHATHS 2
Jlorapudmer. KonTposbHas padora mo teme: «Jlorapudmuueckas ¢pyHkius. Perenue
Jlorapnpmnueckast MPOCTEHIINX JTOrapUPMHUUSCKUX YPABHECHHIMA. » 2
GyHKIHA.
2 cemecTp
Pazpnen 5. KomnjiekcHble Yucsia 6 OK-01,
Tema S.1. Conep:xaHue y4eOHOIr0 MaTepuaJa 4 OK-02
Komriekcubie Jlexuus 4 !
qucIa INonsTre xommuekcHoro uucia. ConpsxKeHHbIe KOMIUIEKCHBIE YHCIIa, OK-05,
MOZYJIb U apT'yMEHT KOMIUIEKCHOr0 yucia. Popma 3anucu OK-07,
KOMIUIEKCHOT'0 YHciia (TeOMeTpHYecKasi, TPUTOHOMETPUUECKas, 4
anreOpaunyeckas). Apudmerndeckue AeHCTBUS C KOMIUIEKCHBIMU
YHCIIAMHU.
Tema 5.2. Conep:xaHue y4eOHOro MaTepuaJa 2
[Tpumenenne IIpakTHyeckue 3aHATUSA 2
KOMILIEKCHBIX BhInonHEHRE PACYETOB € MOMOIIBI0 KOMIUIEKCHBIX Yrcell. [IpuMeps 5
“uceln UCTIONIb30BAHUS] KOMIUIEKCHBIX YHCEL.
Pa3pen 6. DiaeMeHTbI KOMOMHATOPHKH, CTATHCTHKH M TEOPMH BePOSITHOCTEI . 20 OK-01,
Tema 6.1. Conep:xaHue y4eGHOro MaTepuaJia 2 OK-02
OcHOBHEBIE IOHATUS | Jlekuus !
KOMOWHATOPHKH IlepecTaHOBKH, pa3MELICHUs, COYETAHMSI. 2 OK-03,
Tema 6.2. Conep:xaHue y4eOHOro MaTepuaJa 6 OK-04,
CoOsrtHE, Jlekuus 4 OK-05
BCPOATHOCTD CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TEOpeMbI 0 BEpOSTHOCTH ’
COOBITHSI. CYMMBI COOBITHIA. Y CIIOBHASI BEPOSTHOCTh. 3aBUCHMEIEC U HE3aBUCUMBIE | 4 OK-07,
Cnoxenne u coObITHsI. TeopeMBl 0 BEpOSTHOCTH MPOU3BEACHUS COOBITHI.
YMHOXCHHE IIpakTHyeckne 3aHATHA 2
BEPOATHOCTCH Kombunatopuka. Knaccuaeckast popMyrna BEpOITHOCTH. 2
Tema 6.3. Conep:xaHue y4eGHOr0 MaTepHaJia 4
BeposrtHocTts B IpakTH4ecKkue 3aHATHS 4
podeCcCHOHATHHEI
X 3a7129axX OtHocuTenbHas 4acToTa COOBITUS, CBOMCTBO €€ YyCTOMUUBOCTH.
Cratuctuueckoe onpejenenne BeposTHocTH. OneHKa BepoSTHOCTH 4
COOBITHSL.
Tema 6.4. Conep:xaHue y4eOHOro MaTepuaJa
HuckperHas Jlexuus 2
ciyuaiiHas Buner ciryqaiinsix BenmmauH. OnpeneneHne IUCKPETHOHN CirydaiHoi
BCJIMYMHA, 3aKOH €€ | pequyuHBI. 3aKOH pacIpe/ieNieHNs AUCKPETHON CIy4aifHON BEINYNHBIL. 2
pacupeacIeHus Ee uncnoBble XapaKTE€pUCTHKH.
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Tema 6.5. Conep:xanue y4eOHOI0 MaTepuasa 2
3aauu . Jeknus 2
MaTeMaTHIeCcKOH "
CTATHCTHKH Bapuanmonnstii psin. [loauron gactor u rucrorpamma. CTaTHCTHYECKUE 5
XapaKTEPUCTUKH psijia HAOIIONaeMbIX JTaHHBIX.
Tema 6.6. Conep:xanue y4eOHOr0 MaTepuasa 2
CocraBjieHHe Jlexmust 2
TabJIHIL U IuarpamMm [epBuuHast 00paboTKa CTATHCTUYECKUX JaHHBIX. [ padudeckoe ux
Ha IPAKTHKE npezacTaBiieHne. HaxoxeHue cpeiHuX XapakTepUCTHK, HaOmoaaeMbIx | 2
JTAHHBIX.
Tema 6.7. Conep:xanue yueOHOro MaTepuajia 2
Pemenne 3agau. IpakTHyeckne 3aHATAS 2
OneMeHTEI Konrponbuas pabora: «DaeMeHTh KOMOUHATOPUKU. COObITHE,
KOMOMHATOPHKH, BEPOSITHOCT cOOBITUS. CIIOXKEHHE U YMHOXKEHUE BEPOSTHOCTEH. »
CTATHCTHKU U 2
TEOpHUu
BEPOSTHOCTEM
Pa3znen 7. OcHoBbI TpuroHOMeTpuM. TpUroHoMeTpnyeckue PyHKIMH. 44 OK-01,
Tema 7.1. Conep:xanue yueOHOro MaTepuasia 6 OK-02
Tpuronomerpuyeck Jexuus A !
ue QyHKIMU OK-03,
NPOU3BOJILHOT'O Panuannas mepa yria. IIoBopoT TOukM BOKpYr Hayajla KOOpAUHAT. OK-O4,
yria, qucia. OmnpeneneHue cuHyca, KOCUHYCa, TAHT€HCA U KOTaHTeHca. 3HaKU OK-05
Pannannas u CHHYCa, KOCHHYCa, TAHI'€HCa M KOTAHIeHCa 110 YeTBEPTSIM. 3aBUCUMOCTh | 4 '
rpagycHast Mepa MEXy CHHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTAaHI€HCOM OJHOI'0 U TOTO OK'07,
yria. Ke yria.
IIpakTHYeckue 3aHATHSA 2
Pannannas mepa yriia. [IoBOpoT TOUKH BOKpYT Hayaja KOOpIMHAT.
Omnpenenenue cuHyca, KOCHHYCa, TAHT€HCA U KOTaHTeHca. 3HaKU
CHHYCa, KOCUHYCa, TAHI'€HCa U KOTaHT'€HCA 110 YETBEPTAM. 3aBUCUMOCTD | 2
MEKAY CHHYCOM, KOCHHYCOM, TAHI'€HCOM U KOTaHI€HCOM OJJHOT'O U TOT'O
Ke yria.
Tema 7.2. Conep:xaHue y4yeOHOro MaTepuaa 2
OcHoBHBIE
TpuroHomerpryeck | J1eKIMsA 2
HE TOACCTRA. Tpuronomerpudeckue Toxaectsa. CUHYC, KOCHHYC, TAHT€HC U
Popmyre! KOTaHI'€HC YIJIOB ¢ U - 0. DOpMyIIbl IPUBEICHUS. 2
MIPUBEICHUSI.
Tema 7.3. Conep:xaHue y4yeOHOro MaTepuaia 14
Cunyc, KOCHHYC,
TaHTeHc cyMMbI 1 | JIeKIus 8
Pa3HOCTH OBYX CymmMa 1 pa3zHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC 1
YIJIOB KOCHHYC JBOHHOTO yriia. @opMyIIbl MOJOBUHHOTO YTIIa.
CuHyC 1 KOCHHYC [peoGpa3oBaHus CyMMBI TPHTOHOMETPUYECKUX (QYHKLHH B
JBOMHOTO yria. MIPOU3BEACHHUE U MPOU3BEACHNUS B CyMMYy. Brlpaskenne 8
DopmyIsl TPUTOHOMETPUUECKHX (PYHKIMH Yepe3 TaHreHC TOJIOBUHHOTO
MOJTOBUHHOTO yria. | aprymenta. IIpeobpaszoBaHust IpOCTEHIINX TPUT OHOMETPUUECKUX
BBIpa)KCHUH.
IpakTHyeckue 3aHATHSA 6
Cymma 1 pa3HOCTh cuHycoB. CyMMa H pa3HOCTh KOCHHYCOB. CHHYC 1
KOCUHYC JBOMHOrO yria. @opMyJibl IOJIOBUHHOTO YIJIA.
[IpeoOpa3oBaHUs CyMMBI TPUTOHOMETPHUYECKUX (HYHKIUH B
MIPOM3BEACHHUE U MIPOM3BEACHNUS B CyMMYy. Boipaskenne 6
TPUTOHOMETPHUECKHUX (DYHKIMI depe3 TaHIeHC ITOJTOBUHHOTO
aprymenTa. IIpeoOpazoBaHust MPOCTEHIINX TPUTOHOMETPHUYECKIX
BBIpa)KCHUH.
Tema 7.4. Conep:kaHue y4eOHOro MaTepHaJia 2
OYHKIMH, UX Jlekuusa 2
cBoiicTBa. Croco0bI | O6macTh onpe/eeHHs 1 MHOKECTBO 3HAYEHHH (yHKIHit. USTHOCTD, 2
3ajanust QYHKUMHA. | geyéTHOCTH, MEpHOTMYHOCT GyHKIMA. CTIOCOOH! 3a1aHus (DYHKIHIA.
Tema 7.5. Conep:xanue yueOGHOI0 MaTepuaJia 6
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Tpuronomerpuyeck | Jlekuus 6
ne QyHKIUH, UX OOnacTp onpeseneHus 1 MHOXKECTBO 3HAYSHUH TPUTOHOMETPHYECKUX
CBOWCTBA U ¢yskmi. YéTHOCTH, HEUETHOCTD, IEPHOANIHOCTD 6
rpaduky. TpuronoMmerpuueckux Gynkuuii. ColicTa u rpaduku GpyHKIMHA
Yy=COSX,y=sinXx,y=tgx,y=ctgXx.
Tema 7.6. Coaep:xkanue yueOHOr0 MaTepuajia 2
[IpeoOpazoBanue Jexuus 2
rpagukos CxaTre U pacTshkeHHe rpaduKOB TPUTOHOMETPHUUYECKUX (DYHKIIMA.
TPUTOHOMETPUIECK | TIpeobpazoBaHue rpadKOB TPUTOHOMETPHIECKUX ()YHKIIUA. 2
nXx (QYHKIUH.
Tema 7.7. Coaep:xkanue yueOHOr0 MaTepuajia 2
Omnucanue Jleknus
MIPOU3BOJICTBEHHBIX 2
MPOLIECCOB © Hcnons3oBanye CBOMCTB TPUTOHOMETPUYECKUX (DYHKIIHH B
TOMOIIBIO npoeccHoHaNBHBIX 3aa4ax. 2
rpagpuKkoB
(byHKIMHA.
Tema 7.8. Conep:xanue yueOHOro MaTepuasia 2
Ob6patnsie Jdexuus 2
TPUTOHOMETPUYECK | OGparHble TpuroHoMeTpudeckre GyHKIUK. VX CBOMCTBA M rpaduKy. )
ue QyHKIMH.
Tema 7.9. Coaep:xkanue yueOHOro MaTepuajia 4
Tpuronomerpuueck | TIpakTHYecKUe 3aHATHS 4
1C ypaBHCHUA U YpaBHeHue cos X = a. YpaBHEHHe sin X = a. YpaBHEHHe tg X = a, ctg X =
HCpaBCHCTBA. a. Pemmenue TpUroHoMeTpUYECKUX ypaBHEHUI OCHOBHBIX THIIOB!
NPOCTEHIIINE TPUTOHOMETPHYECKHE YPABHEHUS, CBOASIINECS K 4
KBaJIpaTHBIM, pelllaeMble Pa3JIOKeHUEM HAa MHOXKUTEIH, OHOPOAHBIE.
IIpocreiiiinie TpUroHOMETPUYECKUE HEPABEHCTBA.
Tema 7.10. Conep:xaHue y4yeOHOT0 MaTepuaia
Cucrembl
Jlexkuus
TPUTOHOMETPUYECK _ _
MX ypaBHEHHUl. CucTteMbl MPOCTEHIINX TPUTOHOMETPHUYECKHX YPABHEHHUH. »
Tema 7.11. Conep:xaHue y4yeOHOro0 MaTepuaia 2
Pemenue 3anay.
OCHOBEI IIpakTHyeckue 3aHATUSA 2
TpUTOHOMETPHH. KourponbHast padora mo teme: «IIpeoGpaszoBanue
TpHrOHOMETPUYECK | TpuroHOMeTpHUECKHX BHIPAXKEHHHA. PEIIeH e TPHIOHOMETPHHUECKHX 2
He YHKIUH. YPaBHEHHMI M HEPABEHCTB B TOM YHCIIE C UCIIONb30BAHUEM CBOMCTB
G yHKIHN.»
Paznen 8. YpaBHeHus: U HepaBeHCTBA. 26 OK-01,
Tema 8.1. Conep:xaHue y4yeOHOro MaTepuaia 4 OK-02
PaBHOCHIIBHOCTD Jlexuus 4 !
YPaBHEHHH 1 PaBHOCHIIBHOCTH ypaBHEHHI U HepaBeHCTB. Omnpezenenus. OCHOBHbIE OK-03,
HEPaBCHCTB. TEOpPEMBI PABHOCHIIFHBIX ITEPEX0Aax B YPaBHEHHUAX M HEPABEHCTBAX. OK-04,
OGmme MeToBI OO01m1re MeToAb! pelIeH s YpaBHEHHN: MIEPeX0/1 OT PaBEHCTBA (PYHKITHIA 4 OK-05
peIICHHA. K PaBEHCTBY apryMEHTOB JISi MOHOTOHHBIX ()yHKIIHIi, METOJ '
PpasioKEHUs Ha MHOXKHTEINHU, METO/I BBECHHS HOBOH IIEpEMEHHOM, OK-06,
(yHKIIMOHATBHO-TPa(UIECKUIA METO. OK-07.
Tema 8.2. Conep:xaHue y4eOHOro MaTepuaia 4
I'papuaeckuit Texunst 7
METOJ PEICHUS -
ypasHeHHi, O6mrme METOJIbI PEIICHNSA HEPABEHCTB: NIEPEX O] OT CPABHEHNS
HEPaBCHCTB. 3HauCHUH QYHKIHH K CPABHEHHIO 3HAYCHIH apryMeHTOB JUIs
MOHOTOHHBIX (PYHKIIMI, METOJl HHTEPBAJIOB, (YHKIHNOHAIHHO- 4
rpaduyeckuii Mmeron. I'padudeckuii METos peleHns ypaBHEHUH U
HEpPaBeHCTB.
Tema 8.3. Conep:kaHue y4eGHOro MaTepHaJja 4
VYpaBHeHUs U Jlexknus 4
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HEPABCHCTBA C

Onpez[eneHI/Ie MOOYJIA. PaCKpI)ITI/Ie MOAYJIA IO OIPEACICHULO.

MOJYJIEM. [Ipocreiimme ypaBHeHUs 1 HEpaBEeHCTBa ¢ MoayieM. [IpiMenenne 4
PaBHOCWIIBHBIX TIEPEXO/IOB B ONPEAEIEHHBIX TUIIAX YpPaBHEHUH U
HEpPaBEHCTB C MOJYJIEM.
Tema 8.4. Conep:xanue y4eOHOI0 MaTepuaJia 2
VYpaBHeHUs u Jlexknus 2
HEpPaBCHCTBA C 3HakoMCTBO ¢ mapaMmeTpoM. [Ipocreiiue ypaBHeHHs U HEpaBEHCTBA C 2
rapameTpamH. TIapamMeTpoM.
Tema 8.5. Coaep:xanue yueOHOr0 MaTepuajia 2
CocraBJieHUE U HpaKanecKne 3aHATUA 2
penieHne Pemenne TeKCTOBBIX 3a7a4 MPO(ECCHOHATEHOTO COAEPKaHMSI.
poQeCCUOHATHHEI
X 337124 C TIOMOIIBIO 2
ypaBHEHUH.
Tema 8.6. Conep:xanue y4eOHOIr0 MaTepuaJa 10
Pemenue 3anau. IIpakTHyeckue 3aHATUS 10
YpasHenus u OOGIirie METO/TbI PEICHHsT YPaBHEHUH. Y paBHEHUS U HEPABEHCTBA C 10
HCPaBCHCTBA. MOJYIIEM U C TApaMETPAMHU.
Paznen 9. [IpousBogHasi pyHKIUN, ee NPUMEHEHNE. 38 OK-01,
Tema 9.1. Conep:xanue yueOHOro MaTepuasia OK-02,
Ilonsarue Jlekuust
TIPOU3BOHOM. ! OK-03,
DopMyIIHI H OmnpenesnieHne YUCIOBO# MOCIIEA0BATEIFHOCTH U CIIOCOOBI €€ 3aJaHusl. OK-04,
TpaBHIIa CBolicTBa YHCIIOBBIX MOCeA0BaTenpHOCTeH. OnpeneneHue npezena OK-05
muddepenimpoBan | MOCIEAOBATENLHOCTH. BhrauceHne NpesiesioB mocie0BaTeNbHOCTEH. '
- Tpenen ¢pynxuun Ha Geckoneunocty. Ipenen GpyHKIMY B ToUKe. 4 OK-07,
[Npupamenue aprymenra. [Ipupaienne ¢pyHkuun. 3agayun, IpUBOLSIIIE
K MOHATHIO MPOU3BOAHON. Onpenenenue Npou3BOIHON. AITOPUTM
OTBICKaHUS IPOU3BOIHOM.
Tema 9.2. Conep:xaHue y4eOHOro MaTepHaJa 6
IIponssonnsie Jlexuus 4
CYMMBI, Pa3HOCTH
Ipou3BeeHus, Dopmynsl quddepenuupopanust. [Ipasuna quddepeHimpoBanms. 4
YACTHOTO. IIpakTHYecKue 3aHATUS 2
Dopmynsl quddepennupopanust. [Ipasuna quddepeHupoBans. 2
Tema 9.3. Conep:xaHue y4eOHOro MaTepuajia 2
IIponsBonnsie Jlexuus 2
TPUTOHOMETPUYECK
UX QYHKIHIA. Ornpenenenue cnoxHoi ¢yHKIMH. [Ipon3BoaHas TPUTOHOMETPHYECKIX
IIpousBoaHast ¢yukmid. [Ipon3BomHast ClOXKHOM QyHKIHH. 2
CIIOKHOM (DYHKITUH.
Tema 9.4. Conep:xaHue y4eGHOro MaTepuaJjia 2
IonsiTHe O Jlexknns )
HEMPCPBIBHOCTH [ousitue HenpepbiBHON QyHKIUK. CBOWCTBA HEMIPEPHIBHOW (DYHKIIHU.
bynkimm. Meron CBsI3b MEX/Ty HETIPEPHIBHOCTHIO U TU(P(PEpEeHIIUPYEMOCTBIO QYHKIIUK B | 2
MHTCPBAIIOB. TOYKe. AJITOPUTM pEIICHHUs] HEPAaBEHCTB METOJIOM HHTEPBAJIOB.
Tema 9.5. Conep:kaHue y4eGHOro MaTepuaJia 4
Il'eomerpuueckmii u | Jlekuus 4
¢usnueckuii cmpicn | ['eoMeTpuuecKuii CMBICI IPOU3BOAHON (PYHKIMU — YITIOBOM
TIPOM3BOTHOM. K03(HUIMEHT KacaTeTbHOH K TpaduKy QyHKIMN B TOUKE. YpaBHEHHE 4
KacaTeNbHOH K rpaduKy QyHKIUH. AJTOPUTM COCTaBIICHNS YPaBHEHHS
KacaTeNnbHOU K TpaduKy QyHKIuN y=1(X).
Tema 9.6. Conep:xaHue y4eOHOro MaTepuaia 2
Du3nYecKuil CMBICT | Jlekmust 2
TIPOHM3BOJIHOM B Om3nuecKuii (MEXaHNYECKHI) CMBICI IPOU3BOIHON — MTHOBEHHAS
MpOeCCHOHATEHEI CKOpOCTh B MOMEHT BpeMeHH t: v =S’ (t) 2
X 3aJa4ax.
Tema 9.7. Conep:kaHue y4eGHOro MaTepHaJia 10
MOHOTOHHOCTb Jlexuus 4
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¢ysxmn. Toyxu

B03paCTaHI/Ie u y6BIBaHI/Ie (byHKHI/II/I, COOTBETCTBUEC BO3pACTAHUA U

9KCTpEMyMa. yOBIBaHMS (QYHKIMHU 3HAKY Mpon3BonHOH. [ToHsTHE TpON3BOAHON
BBICIIET0 MOPSIIKA, COOTBETCTBHE 3HAKa BTOPOH MPON3BOTHOM
BBINTYKJIOCTH (BOTHYTOCTH) (yHKIIMM Ha OoTpe3ke. 3ajadun Ha MakcumyMm | 4
1 MUHUMYM. [TOHSTHE aCUMIITOTHI, CIIOCOOBI MX OIpE/IeIICHHS.
AnropuT™ uccrenoBaHus (QYHKIUH U TIOCTPOEHUsI ee rpaduka ¢
TIOMOIIIBI0 IPOU3BOHOM. J|poOHO-TMHENHHAs QYHKIHS.
IIpakTHyecKne 3aHATHSA 6
Bospacranue u yobiBaHne (QyHKIMH, COOTBETCTBHE BO3PACTaHUS U
yOBIBaHMS (YHKIMHU 3HAKY Npon3BonHOH. [ToHsTHE TpOM3BOAHON
BBICIIET0 MMOPSIIKA, COOTBETCTBHE 3HAKa BTOPOH MPON3BOTHOM
BBIITYKJIOCTH (BOTHYTOCTH) (PYHKIIMM Ha OTpe3Ke. 3ajaun Ha MaKCUMyM | 6
¥ MUHUMYM. [IOHSITHE aCUMIITOTHI, CIIOCOOBI UX OIpE/IeNICHHS.
ANTopuT™ uccreaoBaHus (pYHKINH U TIOCTPOCHUS ee rpaduka ¢
TIOMOIIBIO TPOU3BOAHOM. [IpoOHO-JIMHEHHAS () yHKIUS.
Tema 9.8. Conep:xanue yueOHOro MaTepuajia 2
UccnenoBanue Jleknus 2
GbyHKIUH 1 HccnenoBanre pyHKIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE TPa(UKOB.
MOCTPOCHUE 2
rpaduKoB.
Tema 9.9. Coaep:xkaHue yueOHOro MaTepuajia
Haubonbiee u IlpakTHYeckue 3aHATHS 2
HauMeHbIIIee v =
SHAUCHHS YHKIHHL HaxorkeHre HauOoJbIero 1 HAMMEHBILETro 3HaUeHNH (PYHKIINH,
NOCTpOeHKe rpah)IKOB MHOT'OYJIEHOB C MCITOJIb30BAHUEM arapaTa 2
MaTeMaTHYECKOro aHaJIN3a.
Tema 9.10. Coaep:xanue yueOHOro MaTepuasia 2
Haxoxnenue Jexuust 5
OITHUMAaJIBHOTO
pesyabTaTa ¢ [podeccronansHo-OpueHTHPOBaHHOE cofepkanue. Hanmenbluee u
HIOMOLBIO HauOonplee 3HaYeHne GpyHKIHN.
MIPOU3BOJIHOM B 2
MPaKTUYECKUX
3aja4ax
Tema 9.11. Conep:xaHue y4yeOHOro MaTepuaia
Pemenne 3asa4. IIpakTHyeckue 3aHATUSA 2
IIpousBonHas
DyHKLMH, ee Kontponsnas pabora no Teme: «DopMyIabl U IpaBUia
TpUMeHEHHe. muddepennuposanus. Mcenenoanue GyHKIMIA ¢ TOMOILIBIO 2
npousBoaHoN. Hanbonpinee n HanMeHplIee 3HaUeHUs (DYHKIIIH. »
Pazpnen 10. [TepBoodpa3Hasi pyHKIUH, ee TPUMEHEHHE. 14 OK-01,
Tema 10.1. Conep:xaHue y4ueOHOro MaTepuaa 2 OK-02
[epBooOpa3uas Jlexuus 2 !
¢ynxumn. [Tpasuna 3aaua 0 BOCCTAHOBIICHHH 3aKOHA JIBHIKCHUS [0 U3BECTHOM CKOPOCTH. OK-03,
HaxOXIACHIA [ousitue naTerpupoBanus. O3HaKOMJICHHE C MOHSATHEM WHTErpaa u OK-04,
TIepPBOOOPA3HBIX. nepBooOpasHoit s GpyHkiwmu y=f(x). Pelienne 3a1a4 Ha CBsI3b 2 OK-05
IIepBOOOPA3HON U €€ TIPOU3BOIHOM, BEIYHCICHUE IEPBOOOPA3HON IS '
nmaHHON (yHKImU. Tabnuia GopMy TS HaXOXKICHUS IEPBOOOPA3HBIX. OK-07,
W3ydenne mpaBuia BEIYHACICHHUS MTEPBOOOPASHOM.
Tema 10.2. Conep:kaHue y4eGHOr0 MaTepuajia 4
ITmomane Jlekuusa 4
KpI/IBOJII/IHefIHOfI 3amaun, TNPUBOIAIINEC K MOHATHIO OIIPEICIICHHOIO MHTETpaia — O
Tpaneuuun. BBIYUCJICHUHU TIJIONIAIN KpI/IBOJH/IHefIHOﬁ Tpanenuu, o IepeMeICHIN
@opmyna Herotona | touku. IToHsTHE ONpeEneNnEéHHOro HHTErpata. 1 eOMETPHYECKUI 1 4
— JleiiGnna. (usmuecknii cMBICH onpernienieHHoro uarerpana. ®opmyna Herorona—
JleiiOamIA.
Tema 10.3. Conep:kaHue y4eGHOr0 MaTepHaJjia 2
Heonpenenenneiii n | IpakTH4ecKne 3aHATHSI 2
OTpeJIETIEHHBIN [ousiTHe HeonpeneNeHHOr0 HHTETpaa. 2
WHTErpabl.
Tema 10.4. Conep:kaHue y4eGHOro MaTepuaJjia 2
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[Monsitne 06 Jlexnust 2
orpeielIeHHOM
MHTerpae Kak I'eomeTpuueckuii CMBICT ONpenesIeHHOr0 HHTETpaa.
TUTOLIATH 2
KPHUBOJIMHEHHON
Tparenum.
Tema 10.5. Conep:xaHue y4eOHOr0 MaTepuasia 2
OrpeneneHHbli TlpakTHYeCcKHe 3aHATHS 2
HMHTCTPA B JKU3HU. | ['eoMeTpUUYECKUI CMBICI ONPEeNIEHHOro nHTerpana. ®opmyna
Hrrorona - JleiiOHuna. 2
Pemenne 3a1a4 Ha NpUMeHEHNE UHTETpaa sl BEIYUCICHHS
(U3MUECKHUX BEIWYMH U TUIOMAACH.
Tema 10.6. Conep:xkaHue y4eOHOro MaTepuasa 2
Pemenne 3anau. IIpakTHYeckne 3aHATHSA 2
IepBoobpasHast [epBooOpaznas pynkuuu. [IpaBuia HaxoxaeHUs epBooOpasHbIX. Ee
VZINIGERES NpUMeHEHHeE. 2
IIPUMEHEHHE.
Paznen 11. [IpsiMble W IJIOCKOCTH B POCTPAHCTBE. 16 OK-01,
Tema 11.1. Conep:xanue y4eOHOI0 MaTepuasa 4 OK-02
OCHOBHbBIE TTOHATHS T '
CTEPEOMETPHHL. el 4 OK-03,
Pacnonoxenue [Mpenmer crepeomerprn. OCHOBHBIE MOHSTHUS (TOYKA, TIPsIMas, OK-04,
TPAMBIX 1 . TUIOCKOCTbh, MPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. OK-OS’
fiocKkocTen [Mepecekaromnyecs, napaieibHbIe H CKPEIMBAIOLIUECS TPSIMBIE. 4 07
IIpu3HaK 1 CBOMCTBO CKpeEIIMBAIOIIUXCS MPSIMbBIX. OCHOBHbIE OK-07.
MPOCTPaHCTBEHHbIE (PUTYPBI.
Tema 11.2. Conep:xaHue y4yeOHOro0 MaTepuasa 4
[TapannenbHOCTH
NIPSIMBIX, IPSIMOM U Jlexums 4
TIJIOCKOCTH, [TapamnensHeie npsMas U wiockocTs. Onpenenenne. [Ipu3Hax.
IUIOCKOCTEH CgoiictBa (¢ noKazarenbcTBOM). [lapasuienbHble IIOCKOCTH.
Onpenenenue. [Ipusnak. CoiicTBa (¢ noka3arenbcTBoM). TeTparap u 4
ero anemMenTsl. [lapamnenenunen u ero 3nemMenTsl. CBoWcTBa
MIPOTUBOMOIOKHBIX T'paHell 1 AuaroHanel napauienenumnesa.
ITocTpoenue ceuennii. Pemenue 3agau.
Tema 11.3. Conep:xaHue y4yeOHOr0 MaTepuaa 2
HepneH/:men;IpHoS Jexuus )
Tb TIPSIMBIX, IPAMOI
U TUIOCKOCTH, IIepnennukynspHeie npsmele. [lapanienbHble IpsMele,
IJIOCKOCTEH MIEPIEHIMKYIISIPHBIE K TUIOCKOCTHU. [IpU3HaK nepneHauKyaspHOCTH
NpsAMON U TWIOCKOCTH. JlokazaTenbeTBo. IlepneHIuKysp u HaKJIOHHASL. 2
[epnenaukynsipHbie mIockocTH. [Ipn3HaK nepneHANKYIIPHOCTH
mrockocTel. JlokazaTenbCTBo.
PaccrosiHusi B IpoCTpaHCTBE.
Tema 11.4. Conep:xaHue y4eOHOro MaTepuaia 2
Teopema o Tpex TpakTHYecKHe 3aHATHS 2
NCPICHAMKYISIPAX | Teopema o Tpex mepHeHANKyIspax. Joka3aTenbeTBo. YOI MEXKITyY )
TIPSIMON U TWIOCKOCTBIO. YTOJI MEXAY IJIOCKOCTSIMHU.
Tema 11.5. Conep:xaHue y4eOHOro MaTepuaJia 2
[NapamnensHsre, IpakTHyeckue 3aHATUS 2
TIePIIEHANKYIISIPHbIE
, CKpeIuBaromuecss | AKCHOMBI CTEPEOMETPUH. [lepIeHIUKyIIpPHOCTS IPSIMOHN U IIOCKOCTH,
npsAMbIe MapayIeTbHOCTD ABYX MPSIMBIX, IEPIEHANKYIISIPHBIX TIIOCKOCTH, 2
TIepIEeHANKYISIPHOCTD TUIOCKOCTEH.
Tema 11.6. Conep:kaHue y4eGHOro MaTepuaJjia 2
[apamnensHele,
IepIeHIUKYISIPHBIC IIpakTHyeckne 3aHATHSA 2
» CKPCIHBAIOLCCA. by conojkerHe IPAMBIX ¥ IIIOCKOCTEH B POCTPAHCTERE.
TpAMBIC [epneHanKyIIPHOCTD U MAPAILIETBHOCTD MPSMBIX U IFIOCKOCTEH. 5

CerHII/IBa}OHII/IeCSI IpsAMBIC.
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Pa3nen 12. KoopauHATBI U BEKTOPHI. 16 OK-01,
Tema 12.1. Conep:xanue y4eOHOI0 MaTepuasa OK-02,
JlexapToBbI Texums OK-03,
KOOp/IMHATHI B
IIPOCTPAHCTBE. JlekapToBBI KOOpAMHATHI B IpocTpaHcTBe. [Ipocreiinmie 3anaun B OK-04,
PaccrosiHne Mexy | KOOpAMHATax. PaccrosiHue MexXIy JBYMs TOYKaMH, KOOPIAHHATE OK-05,
JBYMSI TOUKAMH. CEepEeIMHBI OTPE3Ka. 4 OK-07.
Koopaunatst
cepeTMHbI OTpEe3Ka.
Tema 12.2. Conep:xanue yueOHOro MaTepuajia 6
Bexrops! B
IIPOCTPAHCTBE. Jlexnus 6
Yron mexy
BEKTOAMH. Bexkropsl B ipoctpancTBe. CllO)KEHUE U BBIYUTAHUE BEKTOPOB.
CkansipHoe YMHOKeHne BekTopa Ha yucio. Komrianapasie BekTopbl. CKasipHOe
TpOM3BEIEHHE Npou3Be/IeHHE BEKTOPOB. Pasiioxenue BEKTopa 1o Tpem
BEKTOPOB. HEKOMILTaHapHBIM BekTopaM. KoopanHaThl BEKTOpa, CKaISIpHOE 6
NpOU3BE/ICHHE BEKTOPOB B KOOPJIMHATAX, YTOJI MEKAY BEKTOPAMH, yroJl
MEXKAY MPSMOH U TUIOCKOCTBIO, YrOJl MEX/1Y INIOCKOCTSIMH. Y paBHEHHE
TUIOCKOCTH. ['eoMeTprudeckuii CMBICI onpeenuTens 2x2.
Tema 12.3. Coaep:xanue yueOHOro MaTepuasia 4
I1paxruko- IlpakTHYeckue 3aHATHS 4
OPUCHTUPOBAHHBIC
3a1a4H Ha KoopaunatHas miaockocTs. Beraucienue pacCTosHUN U IIomaaei Ha
KOOP/IMHATHOI iockoct. KonndyecTBeHHbIE pacyeThl. 4
TUIOCKOCTH.
Tema 12.4. Conep:xanue yueOHOro MaTepuasia 2
Pewenne sazay. IpakTHYyecKne 3aHATHS 2
Koopaunats! u
BEKTOPBI. KonTtponsnas pabota: «/]exkapToBbl KOOpAMHATHI B IIPOCTPAHCTBE.
Bexrops! B poctpancTBe. CIo)KeHHE M BEIYUTAHHE BEKTOPOB.
YMHOXeHHe BeKTopa Ha uncio. KommianapHsie BeKTopbl. CKaspHoe
IpOM3BEAEHHE BEKTOpOB. PazioxeHne BeKTopa o TpeM
HEKOMIUIaHapHbIM BekTopaM. [Ipocreiiine 3anaun B KoopAuHaTax. 2
KoopnuHaThl BEKTOpa, pacCTOSHUE MEXKTY TOUKAMHU, KOOPIMHATHI
CepeuHbI OTPe3Ka, CKAJIAPHOE MPOU3BEIEHIE BEKTOPOB B KOOPANHATAX,
YroJI MeXIY BEKTOPaMH, YOI MY IPAMOI U IUIOCKOCTBIO, Yroll
MEXKY TIOCKOCTAMHU. »
Pa3nen 13. MHOrorpaHHHUKH U TeJia BpallleHusl. 44 OK-01,
Tema 13.1. Conep:xaHue y4eOHOr0 MaTepHaJia 2 OK-02,
Bepumnsl, pedpa, Jlekuus 2 OK-03
patu ITonsATHE MHOrOrpaHHHUKA. ET0 311eMEHTHI: BEpIIHHBI, peOpa, TPaHHu. ’
MHOrorpaHHHKa. Juaronans. Cedenne. BITyKiIble M HEBBITYKIIbIE MHOIOrPAHHHKH. 2 OK-04,
Tema 13.2. Conep:kaHue y4eGHOr0 MaTepuajia 2 OK-05,
[pusma, ee Jlexuus 5 OK-07,
COCTaBIISIOLINE,
[onstue mpusmel. Ee ocHOBaHUs 1 O0OKOBBIE TpaHu. BricoTa MPU3MBL
ceuenue. [Ipsamas u
IIpsimas v HaknoHHas npusma. [IpaBuibHas npusma. Ee cedenue. 2
TpaBHJIbHAS
TIPU3MBL.
Tema 13.3. Conep:xaHue y4eGHOro MaTepuasia 2
IMapannenenunen, Jexuus 2
Kky0. Ceuenne Ky0a, [Tapamenenunes, cBolicTBa IPAMOYTOIBHOIO MapajLIeeNuIEaa, Kyo. 5
HApAJIEIICTMICNA. | Ceyenne Kyba, Napaslienenuea.
Tema 13.4. Conep:xaHue y4eOHOro MaTepuaia 2
[Mupamuna, ee Texmus
COCTABJISIONIIEC, 2
CedyeHue.
Tpasmisras [Mupamuna u ee anementsl. Cedenne nupaMuasl. [IpaBruinbHas
ITHpAMHTA. npamMu/a. Y cedeHHas MIpaMua. 5
VYceueHHas
nUpaMuza.
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Tema 13.5.

Coaep:xanue yueOHOr0 MaTepuajia 4
BokoBas u nonHas
TIOBEPXHOCTH IIpakTHyeckne 3aHATHSA 4
TIPH3ME, [Tnomans 6OKOBOM M MOTHON MOBEPXHOCTU MPHU3MBI, MTUPAMHU/IBL 4
MUPAMUTIBL.
Tema 13.6. Conep:xaHue y4eOHOr0 MaTepuaia 2
Cummertpus B kyoe, | Jlekuus 2
HapaJUICIICITHICAC, | CymmeTpust OTHOCHTENBHO TOUKH, TIPAMON, MI0cKocTH. CHMMETpHS B 5
TIPU3SME, IHPAMUIC. | yy@e mapannenenunese, NpU3Me, MMPaMUJIE.
Tema 13.7. Conep:xanue yueOHOro MaTepuajia 2
[Ipumepsr 5 Jexuust 2
CHMMCTpHI B CuMMeTpusi B IPUPO/JIC, APXUTEKTYPE, TEXHUKE, B OBITY. 2
npodeccun.
Tema 13.8. Conep:xkaHue y4eOHOr0 MaTepuasa 2
IIpaBunbHBIE Jleknms 2
MHOTOTPAaHHUKH, UX | [IoHATHE MPaBUILHOrO MHOTOrpaHHKHKa. CBOWCTBA MPaBHIBHBIX 5
CBO#iCTBA. MHOTOTPAHHUKOB.
Tema 13.9. Conep:xaHue y4eOHOr0 MaTepuaia

WITHH]IP, €T0

](;E)CTaBHFII)I’OH.II/IC. Jletcuus
Ceyenue Hununanap u ero anemenTtsl. CeueHre UINHApA (TTapasieabHoe
ATHHADA. OCHOBaHHIO U OCH). Pa3BepTka 1uiinHpa. 2
Tema 13.10. Conep:xaHue y4eOHOro MaTepuasia 2
Konyc, ero Jlexuus 2
COCTaBJIAIOIMHNC. Konyc u ero snementbl. CeueHne KoHyca (apajuielibHoe OCHOBAHHIO U 5
Ceuenue KoHyca. NpOoXOosiliiee Yyepes3 BEpIIMHY), KOHHYeCKHe ceueHus. Pa3BepTka KoHyca.
Tema 13.11 Conep:xaHue y4yeOHOro MaTepuaa 2
YceueHHbIN KOHYC. | Jlexnust 2
Ceuenne
YCCUCHHOTO Ycedennslit konyc. Ero oOpasyromias u Beicota. CedeHHe yCEUeHHOr0 2
KOHYycCa. KOHYCa.
Tema 13.12. Conep:kaHue y4eGHOr0 MaTepHajia 2
[Iap u chepa, ux Jlexuus 2
CCYCHHS. Hlap u cdepa. Bzaumuoe pacronoxxenue chepsl 1 mwiockocti. CedeHne 5

mapa, cepsl.
Tema 13.13. Conep:xaHue y4eOHOIr0 MaTepuaJa 4
IonsTue 06 Jlexkuus 4
obbeme Tena. Tousitue 06 06beme Tena. O6beM Kyda U IPAMOYTOTEHOTO
Ornowenne nmapautenenumneaa. OGbeM IPU3MbI M IIHHpa. OTHOWIEHHE 06BEMOB | 4
OST’BMOB MOAOGHEIX | 1101 06HEIX Ter. ['eoMeTpHaeCKHii CMBICT ONPEETHTEN 3-T0 TOPSKA.
Tell.
Tema 13.14. Conep:xaHue yueOHOro MaTepuaia 2
OO0beMbI 1 Jlexuust 2
mroma OGbembI mupaMuEl M KOHYca. OObeM mapa. Ilnomam noBepxHoCTel |
TIOBEPXHOCTEH TEM. | 1o
Tema 13.15. Conep:xaHue y4ueOHOro MaTepuaa 2
Kombunanuu Jexuus 2
MHOTOrpaHHUKOB N | K o\ GyHaIuiy reoMeTpHecKuX Tell. 2
TeJ BpalieHHs.
Tema 13.16. Conep:kaHue y4eGHOr0 MaTepuajia 2
I'eomeTpuueckue IpakTUyecKue 3aHATUS 2
KOMOMHAIIMK Ha Hcnonp3oBanie KOMOMHANNIT MHOTOTPaHHUKOB 1 TEJ BPAILICHUS B 2
TIPaKTHKE. MPaKTHKO-OPHEHTHPOBAHHbIX 3a/lauax.
Tema 13.17. Conep:xaHue y4eGHOro MaTepHaJjia 8
Pemenue 3aay. IIpakTHYecKkue 3aHATHSA 8
MHOrorpaHHUKH U ["OGpempl i IUIOMIA/M IOBEPXHOCTH MHOTOrPAaHHHKOB H TeIl BPAIICHHS. 8
Tela BpalleHHs.
Paznen 14. Muo:xkecTBa. DjieMeHTHI TeopuH rpagos. 4 OK-04,
Tema 14.1. Conep:xanue y4e0HOro MmarepuaJia 2 OK-05,
MHoxecTBa. Jekuusa 2 OK-07,
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Onepanuu ¢

IlonsiTHE MHOXKECTBA. HOI[MHO)KGCTBO. OHCpaHI/II/I C MHOXCCTBaMMU.

MHOKECTBAMH. Oreparun ¢ MHOKecTBaMH. PeliieHne MpuKIIaaHbIX 3a/1ad. 2
Tema 14.2. Conep:xanue y4eOHOr0 MaTepuaJa 2
Ipagel. Pemenne IIpakTHyeckne 3aHATHSA 2
3anad. MHOXeCTBA, | Tloustie rpada. CB3HbI rpad, AepeBo, LUK rpad Ha IIOCKOCTH.

I'pacpur 1 ux Orneparmu ¢ MEOKecTBamMu. ONUCaHUE PeATbHBIX CHTYAIHH C 2
HPUMCHEHUC. MOMOIIBI0 MHOXeECTB. [IpuMeHeHne rpadoB K PEIICHHIO 3a1a4.

IIpome:xkyTouHasi atrecTanusa (3k3amMeH) | 24
Bcero no gucnuniune | 340
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2.4 Conep:xanne pa3aeoB y4eOHOM JUCHHIINHBI

2.4.1 3aHaTHA JEeKIMOHHOI'0 THIIA

HanmenoBanmne
pazaeiia/TeMbl

Coaep:xanue pasnuea

®opma
TEeKyLIero
KOHTPOJIs

2

3

4

1 cemectp

Paznea 1. IloBTopenue kypca
MAaTEMaTHKHA OCHOBHOM IIIKOJIBI.

bazoBble 3HAHMS ¥ YMEHUS 110 MaTeMaTHKe B MPOPECCHOHATIBHON U
B [TOBCETHEBHON JEATENBHOCTH.

JeiicTBUsL HaJ TONOXWUTENbHBIMU WU OTPHLATEIBHBIMU UYHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMH JPOOSMHU.

JetictBust co crerneHsMH, (GOPMYJIBI COKPALIEHHOIO YMHOMXEHHS.
CriocoObl  pelieHusi CUCTEM JIMHEWHBIX ypaBHeHuWH. [lonsTus:
MaTtpuna 2x2 u 3x3, ompenenutens Marpuiel. Merton I'aycca.
CucTeMbl HeNMHEeHHbBIX ypaBHeHU. CHCTeMBbl HEPaBEHCTB.

V, T

Pa3znen 2. CteneHu U KOpHU.
Crenennas QyHKIHMS.

[TonsiTie KOpHS n-OM CTENEHM U3 JIEUCTBUTENIBHOIO YHCIA.
DyHKIIH ux cBoucrtBa W rpaduxu. CBOWCTBa KOpHS N-Od
CTEIECHHU.

IIpeoGpa3oBanue UppalMOHAIBHBIX BBHIPAKEHHUIM.

[TonsTe cremeHu ¢ JIOOBIM palMOHAIBHBIM U JACHCTBUTEIHHBIM
nokazatesneMm. CteneHHble GyHKIMH, UX CBOWCTBA U Ipa(UKU.
PaBHOCHIIBHOCTD HMpPALIMOHAIBHBIX YPABHEHUH M HEPAaBEHCTB.
Mertonpl ux peuieHus. PelieHue MppalMOHAIBHBIX YPABHEHMHA M
HEPaBEHCTB.

Pa3znen 3. [loka3zarenpHast
GyHKIHS.

Omnpenernenne noka3aTelbHOW (YHKLUM, €€ CBOMCTBA M Trpaduk.
3HAKOMCTBO C NPUMEHEHHEM IOKa3aTeNbHOW (QyHKIMuU. Peiienne
MOKa3aTeNbHBIX ypaBHEHHH (G yHKIMOHATBHO-TpadHYECKUM
METOJIOM.

Pemenue cucreM noka3aTenbHbIX YPAaBHEHUN U HEPABEHCTB.

Paznen 4. Jlorapudmei.
Jlorapudmuyeckas GpyHKuus.

Jlorapudpm umcna. JlecATHUHBIA W HATypaJbHBIA JIOrapu(Mmsbl,
YHCIIO €.

Caoiicta siorapudmos. Oneparus JorapupMUpOBaHUSL.
Jlorapudmudeckas GpyHKIUS U ee CBOICTBA.

[onsaTtue J0rapruHPMIUIECKOro YpaBHEHUSL. Onepanys
HOTEHLUPOBAHUS. Tpu OCHOBHBIX MeToza penieHns
norapu()MUUYECKUX  ypaBHEHHi: (QYHKIMOHAIBHO-TpapUUeCcKuii,
METOJ TOTEHIUPOBAHUSA, METOA BBEICHUS HOBOH IEpEeMEHHOM.
Jlorapudmraeckie HepaBeHCTBA.

AJITOPHTM ~ pCICHUS] CHUCTEMBI ypaBHEHHIL.
JorapuMIYECKHX ypaBHEHHI H HEPABEHCTB.
[Iprmmenenne norapudma. Jlorapupmudeckas cnupaib B IPUPOTIE.
Ee maremaTHueckue CBOMCTBA.

PaBHOCHMIBHOCTE

2 cemecTp

Pa3nen 5. KoMIiekcHble yncna.

[onatne komIuiekcHOro uyucna. ComnpspkeHHbIE KOMIUIEKCHBIC
YHClia, MOAYJIb U apryMEHT KOMIUIeKCHOro yncia. dopma 3ammcu
KOMIUIEKCHOTO 4YHclia (TeoMeTpuYecKasi, TPUTOHOMETpUYEcKas,
anreOpanyeckas). ApupMeTHIecKue NEHCTBUA C KOMIUICKCHBIMH
YHCIIAMH.

Pasgen 6. DireMeHTEI
KOMOWHATOPUKH, CTATHCTUKHU H
TEOPUH BEPOSTHOCTEH.

[lepecTaHOBKH, pa3MeIICHNUS, COUCTAHNUS.

CoBMecTHBIE M HECOBMECTHBIE COOBITHA. TeopeMbl 0 BEpOSTHOCTH
CYMMBI COOBITHH. VYCIIOBHasi BEpOATHOCTb. 3aBHCHMBIE U
HE3aBHCHUMBIE COOBITHA. TeopeMbl O BEPOSTHOCTH IPOU3BEICHHMS
COOBITHI.

Buper cioydaiitnpix BenmuuuH. OnpeneneHne AMCKPEeTHOW CTydaiHON

BEIMYMHBL. 3aKOH paclpeieNeHus TUCKPETHOH — CIydaidHON
BennuuHbBI. Ee urcioBble XapaKkTepuCTHKH.
Bapuarmonnstit  psn. [lomuron  wactor W THCTOrpaMma.
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CraTHCTHYECKHE XapaKTCPUCTUKU pAda Ha6J'IIOI[aeMBIX JAaHHBIX.
HepBI/I‘lHaSI 06p360TKa CTaTUCTUYCCKUX JaHHBIX. Fpa(bnquKoe nux
OpeaAcCTaBJICHUC. HaXO)KZ[eHI/Ie Cpe€aHUX XapaKTCPUCTHUK,
Ha6n}0z[aeM},1x JaHHBIX.

Paznesn 7. OcHOBBI
TPUTOHOMETPHH.
TpuroHomerpuueckue

¢byHKIMN.

Pagnannas mepa yria. [ToBopoT TOUKHM BOKpYT Hadasia KOOpIHMHAT.
OmnpeneneHue cuHyca, KOCHHYyca, TAaHT€HCA M KOTAaHICHCA. 3HAKU
CHHyCa, KOCHHyca, TaHI€HCAa M KOTaHIeHca II0 YETBEPTSIM.
3aBUCHUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TaHT€HCOM U
KOTaHI€HCOM OZIHOTO M TOT'0 XK€ yria.

Tpuronomerpuueckue ToxaecrBa. CHHYC, KOCHHYC, TaHI€HC U
KOTaHI'€HC YTJIOB 0 ¥ - 0. @OpMyJIbI IPUBEACHUS.

Cymma u pasHocTh cuHycoB. CyMMa M Pa3HOCTb KOCHHYCOB.
CuHyc U KOCHHYC JBOWHOro yria. ®opMyibsl HOJIOBUHHOIO YIJa.
[IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKHX (DYHKIMH B
NpOW3BEJICHHE W  TPOM3BEACHHS B CyMMYy. BripaxeHue
TPUTOHOMETPUUECKUX (YHKIHMIA Yepe3 TaHIeHC IOJIOBUHHOTO
aprymenTa. IIpeoOpa3oBaHusl MPOCTEHIIMX TPUTOHOMETPUUYECKHX
BBIpaKECHUI.

OOnactp onpeneneHuss W MHOXKECTBO 3HAUYEHHH (YHKIHA.
Y€rHOCTh, HEUETHOCTh, MNEPUOAMYHOCTh (GyHKIMH. CrocoOb
3a/aHus QyHKIUH.

Oo6nactb ompesieNieHus 51 MHOECTBO 3HAYEHUI
TPUTOHOMETPUYECKUX G yHKIHIA. YeErHOoCTS, HEYETHOCTb,
MEePUOIUYHOCTh TPUrOHOMETpuueckux ¢GyHkuuin. CBoicTBa |
rpaduku QyHKUUI

y =C0S X, ¥ =3sinX y=tgx,y=ctg x.Cxarue u pactspkeHue
rpaMKOB TPUTOHOMETPUYUECKUX (YHKIIHUIL.

[TpeobpazoBanue rpahMKOB TPUTOHOMETPUUECKUX (HYHKIIHH.
Hcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKHX  (YHKIHMHA B
npohecCHOHANBHBIX 3aja4yax.

OOpatHble TpUroHOMeTpHueckue QyHKuMU. X cBolicTBa
rpaduKH.

CuCTeMBI IPOCTEHIIINX TPUTOHOMETPUUYECKUX YPaBHEHUIM.

Pa3nen 8. YpaBuenus u
HEepaBEHCTBA.

PaBHOCHNBHOCTE ypaBHEHHMI ¥ HepaBeHCTB. OmpeneneHus.
OCHOBHBIE TEOpEMbI PAaBHOCWJIBHBIX IIEPEXO/aX B YPaBHEHUSAX U
HepaBeHcTBax. OOIIMe METOABI PEUIeHUs] YpaBHEHHHA: Mepexo OT
paBeHcTBa (DYHKIHI K PaBEHCTBY apryMEHTOB IJISI MOHOTOHHBIX
(GyHKUIMA, METOI pa3lIoKEHUS] Ha MHOXKHTENH, METOI BBEACHHUS
HOBOW TepeMeHHOM, (pyHKIIMOHATBHO-TpaQUIeCcKuil METOI.

OO0ume MeToAbl pelieHHs HEepaBeHCTB: IEepexox OT CpaBHEHHUS
3HaYeHHHd (YHKIUII K CpaBHEHUIO 3HAYCHHH apryMEHTOB sl
MOHOTOHHBIX (DYHKIMH, METOI WHTEpBaJIOB, (YHKIHOHAIBHO-
rpaduueckuii meron. ['padudecknii Mmeron penieHuss ypaBHEHUH H
HEpPaBCHCTB.

Omnpeneneane Moxmyis. PackpeiTme MOAyas IO OMNPEAETICHHIO.
IIpocreiimne ypaBHEHHS U HEPABEHCTBA ¢ MoayJsieM. [IpumeHnenne
PaBHOCWIIBHBIX NEPEXOJIOB B ONPEICICHHBIX THNAX YPaBHEHHH H
HEPaBEHCTB C MOJYJIEM.

3makoMcTBO ¢ mapamerpoM. [Ipocreifimme ypaBHEHUS U
HEpaBEeHCTBA C MTApPaMETPOM.

Pa3nen 9. [IpomsBogHas
(GhyHKINH, ee TpUMEHEHHE.

OmnpeneneHre YUCIOBOM ITOCIEAOBATENIFHOCTH W CIIOCOOBI ee
3aaHUs. CBoiicTBa YUCIIOBBIX MHOCJIEJOBATEIBHOCTEMN.
OmnpeneneHne  mpepena  IMOCIEIOBATEIBHOCTH.  Bplumcienne
MPENENIOB  MOCIEN0BATENIBHOCTEN. IIpenen ¢byHKIME  Ha
Oeckoneunoctn. llpemen ¢yukumm B Touke. Ilpupamenue
aprymenTa. [lpupamenne ¢yHkmu. 3amaun, NPUBOAAIINE K
TIOHSITHIO TIPOM3BOAHONW. OrmpezneneHne NpOon3BOTHON. ANTOPUTM
OTBICKaHMS TIPOU3BOIHOM.

Dopmynsl qudpepennmposanust. [Ipasuna quddepeHpoBanus.
Omnpenenenne CITO’KHOM ¢$yHKIUH. [IponsBonHas
TpuroHomerpuueckux GyHkuuid. [IponsBoaHas caoxHON GyHKIUH.
[lousitTne HempepsiBHOM — ¢yHKIK. CBoMcTBa  HENPEPHIBHOM
¢$yHKIMN. CBs13b MEXIY HENPEPHIBHOCTHIO u
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mddepeHIMpyeMocThI0O QYHKIIMM B TOYKE. AJTOPUTM pPELICHHS
HEpaBEHCTB METOJIOM MHTEPBAJIOB.

l'eomerpuuecknii CMBICT TIPOM3BOAHOM (YHKIMH — YTIIOBOH
ko3 UIMEeHT KacaTenbHOM K TpaduKy QYHKIMA B TOYKE.
VYpaBHeHne KkacatenbHOM K Tpaduky QyHKOuMH. AJTOpUTM
COCTaBJICHHS ypaBHEHHMs KacaTeJIbHOH K rpaduky ¢pyHkimn y=1f(x).
Ouznveckuii (MeXxaHMYECKUiT) CMBICT POU3BOIHON — MIHOBEHHAS
CKOpPOCTh B MOMEHT BpeMeHH t: v = S' (t)

Bospacranue u yobiBaHue (yHKIMH, COOTBETCTBUE BO3PACTAHHS H
yObIBaHMsT (QYHKIMU 3HaKy NMpou3BoAHOW. [loHsTHE TpOoM3BOAHON
BBICIIIETO TIOpsZKA, COOTBETCTBHE 3HAaKa BTOPOM MPOW3BOIHOM
BBIITYKJIIOCTH (BOTHYTOCTH) (YHKIMHM Ha OTpe3Ke. 3ajadd Ha
MakCUMyM H MUHUMYM. [loHSiTHE acuMnTOTH, CIOCOOBI WX
onpezeneHus. AJITOpUTM HCCIeoBaHUs (QYHKIMH U MOCTPOSHHMS
ee rpaduka C MOMOIIBIO NPOM3BOIHONW. JIpoOHO-THHEHHAs
GyHKIHSA.

HccnenoBanne (QyHKIMM Ha MOHOTOHHOCTH M TMOCTPOSHHE
rpa¢¥KoB.

[IpodeccronanbHO-OpUEHTUPOBAaHHOE coiepkaHue. Haumensiiee
1 HauOoublIee 3HaYeHue (QyHKIHH.

10

Paznen 10. IlepBooOpa3nas
(GyHKIMH, ee TPUMEHEHHE.

3ajaya O BOCCTAaHOBJICHWM 3aKOHA [IBIDKEHHS 110 W3BECTHOM
ckopoctu. [loHsTe uHTerpupoBanus. O3HAKOMIIEHHE C MOHSTHEM
MHTerpaia u neppooOpasHoit s Gpynkuuu y=f(x). Pemenue 3anau
Ha CBs3b IEpPBOOOpa3HOM M €€ TPOU3BOJHOM, BBIYHCICHUE
nepBooOpasHoii juis nanHoW ¢GyHkuuu. Tabmuna Qopmyn s
HaX0XICHUA HepBOO6pa3HbIX. I/IBY‘-ICHI/IC MpaBujia BBIYUCIICHUA
MepBOOOPaA3HOM.

I'eomeTprUyEeCKUil CMBICH ONPENEIIEHHOIO UHTErpaia.

11

Paznean 11. IIpsmeie u
IUIOCKOCTH B IIPOCTPAHCTBE.

IIpenmer crepeomerpur. OCHOBHBIE MOHATHA (TOYKa, MpAMasd,
IUIOCKOCTh, MPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHHM.
Iepecekaronyecs, napajieibHble M CKPEIIMBAIOIIUECS IPSIMBIE.
IIpyu3Hak M CBOWCTBO CKPEIIMBAIOUIMXCS MPAMBIX. OCHOBHBIC
IPOCTPAaHCTBEHHBIE (PUTYPBIL.

[TapamnensHeie mpsMas u IwiockocTs. Ompenenenue. [IpusHak.
CaoiictBa (c mokazaTenscTBOM). [lapasuienbHple IUIOCKOCTH.
Onpenenenne. Ilpmsnak. CBoiicTBa (¢ JTOKa3aTEIBCTBOM).
Tetpasap u ero snementsl. llapannenenunen U €ro 3JIEMEHTHI.
CsaoiicTBa MIPOTHBOIOJIOKHBIX rpaHen u JyaroHajien
napayenenunena. [locrpoenue ceuenuil. Pemenue 3anau.
[lepnenaukymnsipHbIC MIpsMBIE. [Mapannenshbie IIpsIMBIE,
HEPIEHANKYISIPHbIE K IUIOCKOCTH. [IpHU3HaK mepneHIuKyIIpHOCTH
npsMod M 1ockocTH. JlokazarenbctBo. IlepneHnukyisip u
HaKJIOHHAs. IlepnenaukynspHbie IJIOCKOCTH. [Ipuznak
MIEPIEHIMKYISIPHOCTH IUIOCKOCTEN. J{0Ka3aTenbCTBO.

PaccrosiHus B npocTpaHCTBE.

12

Pa3nen 12. KoopauHath! u
BEKTOPBI.

JexapToBbl KOOpAMHaTHl B mpocTpaHcTBe. [Ipocreiimine 3anaun B
KoOpAuHaTax. PaccTosiHue MEXAy ABYMsI TOYKAaMH, KOOPAWHATHI
CEepEIMHBI OTPE3Ka.

Bekropsl B mpoctpanctBe. CIOXKEHHE M BBIYNTAHHE BEKTOPOB.
YMHOXEHHME BeKkTopa Ha 4ucio. KoMIulaHapHble BEKTOPBIL.
CkaisipHOE TIpOM3BEICHHE BEKTOPOB. Pa3nmokeHWe BeKTopa IO
TPEM HEKOMIUIAaHApHBIM BekTopaM. KoopawHaTel  BekTopa,
CKaJISIPHOE TPOM3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOM MEXIY
BEKTOpaMH, Yroil MEXAY HpsMOH M IUTOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMU. YPaBHEHHE IUIOCKOCTU. ['eoMeTpuyecKuil CMBICI
onpeaenuTens 2x2.

13

Pazpnen 13. MHororpaHHuKY 1
TeNa BPAILECHNUSI.

[ousiTre MHOTOTrpaHHMKA. ET0 371eMeHTHI: BepIIMHEI, pedpa, TpaHu.
Juaronans. Ceuenue. BrImykiibie M HEBBITYKIIbIE MHOTOT'PaHHUKH.
IMonsitne mpusmbl. Ee ocHoBanmst u OokoBble TpaHH. Bricora
npusMmel. [Ipsmast 1 HakimoHHas npusma. [IpaBunbHast npusma. Ee
CEUCHHE.

[Mapamienenumen, cBOiCTBa HPSMOYTOJBHOTO MapajuieienuIesa,
ky0. Ceuenne KyOa, mapajuienenuesia.
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IMupamuga un ee snmementsl. CedeHue mupamuipl. [IpaBuibHas
nupamMua. Y ceueHHast upamMua.

CumMeTpusi  OTHOCHTENBHO — TOYKH,  HIPSIMOHM,  IJIOCKOCTH.
Cummerpus B KyOe, mapajulelienumeie, Ipu3Me, IipamMmuIe.
CuMMeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.

[lonsiTvie mpaBWIIBLHOrO MHOrorpaHHuKa. CBOWCTBa IMPaBUIIBHBIX
MHOTOIPaHHUKOB.

Humuanp m ero snementsl. CedyeHue mwiMHIpa (HapauieIbHOE
OCHOBAHUIO 1 OcH). Pa3BepTKa IMiIMHApa.

Konyc u ero osnementsl. CedyeHue KoHyca (mapajuieiabHOE
OCHOBAHHIO M TIPOXOJISIIEe Yepe3 BEpIINHY), KOHUYECKHE CEUEHHSI.
Pa3BepTka koHyca.

VYcedyennolii konyc. Ero oOpasyromas u Bbicota. CedeHue
YCEUYEHHOT0 KOHYca.

lap u cdepa. BzaumHoe pacronoxeHre cepbl U IIOCKOCTH.
Ceuenue mapa, chepsl.

[Mousitne 00 o0beme Tema. OObeM KyO0a M MPSIMOYTOJIBHOTO
napayutenenumnena. OO0beM npu3Mbl ¥ nwiuHApa. OTHOIIEHHE
00beMOB TONOOHBIX Tel. ['eOMeTpHYecKuil CMBICI OIpPEIeTUTEINs
3-ro mopsiaka.

OObeMbl THpamMuzabl U KoHyca. OObem mapa. [lnomamu
MIOBEPXHOCTEH Tell.

Komb6unammu reoMeTpudeckux Tedl.

14 | Pa3nen 14. MuoxecTBa. [Tonsatue muoxkectBa. [TommuoxkecTBo. Onepammu ¢ MHOXecTBaMu. | Y, T
DJ1eMeHThl Teopuu rpadoB. Oneparmy ¢ MHOKeCTBaMHU. PerieHre npukiaIHbIX 3a/a4.
[Tpumeuanue: T — tectupoBanue, P — Hanmcanue pedepara, Y — yerHslii onpoc, KP — koHTponbHast pabora
2.4.2 IlpakTn4yecKue 3aHATHS
Ne HaumeHnoBanmne Conep:xaHue pasieia ®opma
n/n pa3zaena/TeMsbl TeKyLIero
KOHTPOJIsI
1 2 3 4
1 cemectp
1 | Pa3gea 1. IloBTOpenue kypca Buibt uiockux GUryp v ux mionais. P, v, T,
MaTeMaTUKU OCHOBHOM mIKoibl. | IIpakTHko-opueHTHpOBaHHBIE 3a7aud B Kypce reomerpun Ha | KP
IockocTH. IIpocThie poLEeHTHI, pa3HbIe COCOOBI X BBIYHUCIIECHHUS.
CroXHbIe MTPOIEHTHI.
JluneiiHple, KBagpaTHBIE, JOPOOHO-TMHEWHBIE YpaBHEHUS U
HEpaBEHCTBA.
KontponsHaas pabora mo teme: «BpranucieHus U mpeoOpa3oBaHUsL.
YpaBHEHMs 1 HEpaBEHCTBA. | eOMeTpHs HA IUIOCKOCTH. »
2 Pa3nen 2. Crenenu u KOpHU. CreneHp C panydoOHANBHBIM U JEWCTBUTENbHBIM mokazatenem. | [IP, V. T,
CreneHHast QyHKIIHUSL. VYrpouieHue BbIpaKeHUM. KP
Kontpomsaas pabora mo Teme; «lloHsATHE CTemeHH cC
palvoHaNBHBIM M JACHCTBUTENBHBIM TMOKa3areneM. CTeneHHbIe
(hyHKIIMHM, UX CBOICTBA U TPahUKU.»
3 Pa3znen 3. [NokazarenapHas Peenue nokasaTenbHbIX YpaBHEHUM METOIOM ypaBHUBAHUS IIP, V, T,
GyHKIHS. TOKa3aTesei, METOJIOM BBEEHHS HOBOW MEPEMEHHOM, KP
(hyHKIIMOHATHHO-TpadIeckuM MeTooM. Perrenne
MOKA3aTeIbHBIX HEPAaBEHCTB.
KontponsHas pabdora: «Pemenue moka3zaTeIbHBIX YpaBHEHUN
METOJIOM ypaBHUBAHUS [TOKA3aTeNeld M METOJIOM BBEICHNSI HOBOH
nepeMeHHoil. Penienne nmokazaTeTbHBIX HEPABEHCTB.»
4 | Pa3nea 4. Jlorapupmsl. Jlorapudm uncna. CoiicTBa moraprupmos. P, v, T,
Jlorapndmudeckast QyHKIuS. [NousiTre norapupmMmyeckoro ypaBHeHus. Tpu ocHOBHBIX Mertona | KP

pemieHust  norapuMHUYECKHX  ypaBHEHHMH:  (QYHKIMOHAIBHO-
rpaduyecKuif, METOX MOTEHIMPOBAHMS, METOJ BBEICHHS HOBOU
MIEPEMEHHOM.

Konrponsnass pabora mo Tteme: «Jlorapnpmudeckass (QyHKIHSL

37




Pemenne nmpocteiimmx iorapuMUIecKuX ypaBHEHUH.»

2 cemecTp

Paznen 5. KoMmIiekcHbIe yncia.

Brmonnenne pacyeToB C TIIOMOLIBKO KOMIUICKCHBIX  YHCEII.
HpI/IMepLI HCIIOJIB30BaHHUA KOMIIIICKCHBIX YHCCII.

IP, v, T,
KP

Pasznen 6. DieMeHTRI
KOMOWHATOPUKH, CTATHCTUKHU H
TEOPUH BEPOSTHOCTEH.

Kom6unaTopuka. Kiaccudeckast popmyna BepoOsSTHOCTH.
OTHocHUTENbHAsT 4acToTa COOBITHS, CBOWCTBO €€ YCTOWYHBOCTH.
Craructuueckoe omnpezeneHne BeposTHocTH. OneHKa BEpOSTHOCTH
COOBITHS.

KonrponbHast pabora: «OnemeHTHl KomOuHaTopuku. CoObITHE,
BEPOSTHOCTH COOBITH. CIOKEHNE U YMHOKEHHE BEPOSITHOCTEN. »

TP, v, T,
KP

Pazneu 7. OcHOBBI
TPUTOHOMETPHHU.
TpuroHomerpuueckue

GbyHKIMN.

Pagnannas Mepa yria. IIoBopoT Touku BOKpYT Hayajla KOOPAHMHAT.
Onpenenenue cuHyca, KOCHHYyca, TAHT€HCA M KOTaHIeHca. 3HaKU
CHHyCa, KOCHHYyca, TaHI€HCa M KOTaHIeHca II0 YETBEPTSIM.
3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM, TaHT€HCOM |
KOT@HI'€HCOM OJHOT'O M TOT0 e yIJIa.

Cymma M pa3HOCTh CHHYycOoB. CymMMa M Pa3HOCTh KOCHHYCOB.
CuHyc U KOCHHYC JBOWHOro yria. ®opMynbl HOJIOBUHHOIO YIia.
[IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKHX (YHKIMA B
Npou3BeleHNe W  MpPOU3BEACHUS B CymMMy. DBrIpakeHue
TPUTOHOMETpUUECKHX (YHKIHMA Yepe3 TaHIeHC IOJOBUHHOIO
aprymenTa. IIpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPHYECKUX
BBIPAKEHUM.

VYpaBHeHue cos X = a. YpaBHeHHe sin X = a. YpaBHEHHe tg X = a,
ctg X = a. PemeHue TpUroHOMETPUYECKUX YpaBHEHHH OCHOBHBIX
THUIIOB: IpocTeniue TPUTOHOMETPUIECKHE YpaBHEHHUH,
CBOJIIMECS K KBaJApaTHBIM, pelIaeMble pa3JIOKEHHEM Ha
MHOKHUTEIH, OTHOPOJHBIE.

IIpocreiimne TpUTOHOMETPHUYECKHE HepaBeHCTBa. KoHTpompHas
padora mo Teme: «lIpeoOpa3oBaHue TPHUIOHOMETPUYECKUX
BBIpa)KEHUI. PelieHne TpPUrOHOMETPUYECKHUX YPaBHEHUH U
HEpaBEHCTB B TOM YHCIIE C HCTIONB30BAHUEM CBOMCTB (DYHKIIMH.»

IP, v, T,
KP

Paznen 8. YpaBHeHus u
HEepaBEHCTBA.

Penrenue TekcTOBBIX 33124 MPO(ECCHOHAIBEHOIO COIECPIKAHUSL.
OO1mue MeTozbl pelIeHHs ypaBHEHUNA. Y paBHEHHSI U HEPABEHCTBA C
MOJYJIEM U C TapaMeTpaMHL.

IP, ¥, T,
KP

Pa3nen 9. IIpousBogHas
GyHKIMH, ee TpUMEeHEHHE.

Dopmynsl quddepenumponanust. [Ipasuna quddepernupoBanus.
Bospacranue n yObiBaHHe (QyHKIMH, COOTBETCTBHE BO3PACTAHUS H
yObIBaHMsT (DYHKIMU 3HAKYy MPOM3BOAHOM. [loHsATHE MPOM3BOAHON
BBICILIET'O IOPSAKA, COOTBETCTBUE 3HAKa BTOPOM NPOHU3BONHOMI
BBIYKJIOCTH (BOrHyTOCTH) (GYHKIMM Ha OTpe3ke. 3ajayd Ha
MakCUMyM M MUHUMYM. [loHsATHE acHMNTOTBI, CIOCOOBI UX
onpeneneHus. AJTOPUTM HCCIEIOBaHUA (QYHKIUU W TOCTPOSHHUS
ee rpaduka ¢ TIOMONIBIO TPOM3BOAHOW. JIpoOHO-MHMHEHHAS
dhyHKIHS.

Haxoxnenrne HauOONBIIEro U HAUMEHBILETO 3HAYCHUH ()YHKIIHIA,
MOCTpOEHNE TpaIKOB MHOTOYJIICHOB C MCIIOJIb30BAHUEM arapaTa
MaTEMaTH4IECKOTr0 aHAJIN3a.

Kontponsaass pabora mo Tteme: «DopMylnsl © IpaBmiIa
mupdepennupoBanus. VccnemoBanne QYHKIUA €  ITOMOIIBIO
npon3BoiHON. Hanbonbiiee v HanMeHbIee 3HaYeHUs (QYHKIHHI.)»

IP, v, T,
KP

10

Pa3nen 10. ITepsooOpaznas
(GhyHKINH, ee TpUMEHEHHE.

[ousiTHe HeoNpeAEIeHHOr0 HHTETpaa.

T'eomeTrpuueckuil cMmbIcn ompeneneHHoro wuHrerpaiza. dopmyna
Herorona - JleiiOunma.

Pemenne 3amad Ha TpUMEHEHHE HHTETpana A BBIYMCICHHS
¢u3myecknx BenmuuuH W Iwtomaned. IlepBooOpasHas (yHKIIUH.
[TpaBnia HaxoXxaeHHs epBoobpas3HbIX. Ee mpumenenne.

TP, v, T,
KP

11

Pazgea 11. IIpsmvele u
IUIOCKOCTH B IPOCTPAHCTBE.

Teopema o Tpex nepneHIUKyIsApax. JlokazaTeabCTBO. YTOI MEXITY
MPSIMOI U TUTOCKOCTBIO. YTOJNI MEXY IIIOCKOCTAMU.

Axcrombl  crepeomeTpud. IlepneHAMKYISIPHOCTH TPSMOH ¢
TUTOCKOCTH, MapajlIebHOCTh JBYX MPSAMBIX, MEPIEHANKYIISPHBIX
IIOCKOCTH, MEPIEHANKYISIPHOCTD IIOCKOCTEN.

PacnonoxxeHue mOpsMBIX W IUIOCKOCTEM B HPOCTPAHCTBE.
IleprnieHAMKYJIIPHOCTh M MApaJUIENBHOCT MPSIMBIX M IUIOCKOCTEN.

P, v, T
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CerHII/IBaIOHII/IeCSI MPAMBIC.

12

Paznen 12. Koopaunats! u
BEKTOPBI.

Teopema o Tpex nepneHaAuKyisipax. JlokazaTenbcTBo. YTon Mexay
MPSIMOM U TWIOCKOCTBIO. YTOJ MEXAY IJIOCKOCTSMHU.

AxcuoMbl  crepeoMeTpud. IlepneHauKyIsIpHOCTh NOPSAMONH U
IJIOCKOCTH, TapajulebHOCTh JBYX MPSAMBIX, NMEPHEHIUKYISPHBIX
TUIOCKOCTH, MEPIEHIUKYIISIPHOCTD IJIOCKOCTEH.

PacnionokeHne TpsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
IlepneHaMKyYISIPHOCTh U MApaUIeTbHOCTh MPSMBIX U IUTOCKOCTEH.
CkpelnuBarouecs npsMele.

P, v, T

13

Pa3nen 13. MHororpanHuky u
Tela BpaIleHus.

[Tnomans GOKOBO# 1 ITOJTHOM MOBEPXHOCTH ITPU3MBI, IINPAMHUIBL.
Hcnonp3oBanre KOMOWHALMI MHOTOIPAaHHUKOB M TeJl BPAILCHUS B
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/adax.

OObeMbl M IUIOLIAJM TOBEPXHOCTH MHOTOTPAaHHUKOB M Tel
BpallleHHUs.

P, v, T

14

Pa3ngen 14. MuoxecTBa.
DJeMeHTHI Teopuu rpadoB.

[Mousitie rpada. Csa3HbIN Tpad, AepeBo, MUK rpad Ha MITOCKOCTH.
Omnepain ¢ MHOXecTBamH. OMNUCaHHE PEaTbHBIX CHUTyaluil ¢
MOMOIIBI0 MHOXKECTB. [IpuMenenune rpa)oB K pEIIeHHIO 3a1ay.

P, v, T

[Mpumeuanue: [1P- npakriueckas padora, T — rectupoBanue, P — Hanmcanue pedepara, Y — ycrHslit onpoc, KP —

KOHTpoONBbHAs padota, /I3 — momariHee 3aiaHue

2.4.3 JlaGopaTopHbIe 3aHATHS

— HE MPeyCMOTPEHO

2.4.4 Conep:xxanue caMOCTOATEbHOI PadoThI

— HE MPEeyCMOTPEHO

2.4.5 IlepeyeHb y4eOHO-METOAMYECKOT 0 00eceYeHHsI CAMOCTOATEIbLHON PadoThl
00y4arommXxcs o JUCHUILIUHE

— HE MPeyCMOTPEHO
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
Jlis peanm3anuu  KOMITIETEHTHOCTHOTO ITOJXO0Ja MPEIyCMaTPUBACTCS HCIIOJIb30BaHUE B
y4eOHOM TIPOIlecCe AaKTHUBHBIX M HWHTEPAKTUBHBIX (OPM TMPOBEACHUS ayJUTOPHBIX U
BHEAYAUTOPHBIX 3aHATUH C TENBbI0 (POPMUPOBAHUS U PAa3BUTHUS MPO(HECCHOHATHHBIX HABBIKOB
oOyyJaronumxcsi.

B ydeObHOM mpoiiecce Hapsay C TPaTUIMOHHBIMH OOPa30BATEIbHBIMU TEXHOJIOTHSIMU
WCTOJIb3YIOTCS KOMIIBIOTEPHOE TECTUPOBAHHUE, TEMATHUYECKUE MPE3CHTALMH, WHTEPAKTUBHBIC
TE€XHOJIOTHH.

3.1. O0pa3oBaTte/ibHbIE TEXHOJIOTHU MPHU MPOBEIEHUM JTEKIIUIA

H3yuaembie pasaesinl (TeMbl) TexHoJs0run, npuMeHsieMble PH ) KoJI-BO 408

AUCHUTIIUHBI TPOBe/IeHUH JIEKIMOHHBIX 3aHATH

Pazpean 1. IloBTOpeHue kypca TexHomnorust pa3BUBarOIEro 00y4eHUs

MaTEeMaTHKH OCHOBHOM IIIKOJIBI. AynroBH3yaJIbHbIE TEXHOJIOT U 10 (5%)

Paznes 2. CteneHy U KOpHHU. TexHOMOrus pa3BUBAIOIIETO 00YYCHHS 16 (4%)

Crenensas QyHKIHMS. AynroBH3yabHbIE TEXHOIOTHU

Pa3nen 3. IlokazaTenpHas TexHomnorust pa3BHUBAIOLIET0 00yUYEHHUS 8 (6%)

GbyHKIMSL AynroBu3yabHbIE TEXHOJIOTHU

Paznen 4. Jlorapudmsr. TexHOMOrus pa3BUBAIOIIETO 00YYCHHS 22 (10%)

Jlorapudmudeckast GyHKIuSL. AynnoBH3yasbHbIE TEXHOIOTUH

Paznen S. KoMmiuiekcHbie gncna. AynnoBu3yaibHasi TEXHOJIOTHS,
TEXHOJIOTHsI Pa3BUBAIOIIETO O0yICHHS, 4 (2%)
po0IeMHOE U3T0KEHHE

Paznen 6. DnemeHTHI TexHomnorust pa3BUBAIOLIETO 00yUYEHHUS

KOMOHMHATOPUKH, CTATUCTHKU U AynnoBu3yaibHBIE TEXHOIOTUH 12 (5%)

TEOPUU BEPOSTHOCTEH.

Paznen 7. OcHOBEI AynnoBu3yaibHasi TEXHOJIOTHS,

TPUTOHOMETPHH. TEXHOJIOTHsI Pa3BUBAIOIIETO O0yICHHUS, 30 (13%)

TpuroHoMerpruueckre QyHKIUH. poOJIEMHOE M3JI0KECHUE

Pa3nen 8. YpaBuenus u TexHonmorust pa3BHUBAIOLIETO O0yUYEHUS 14 (6%)

HEpaBEHCTBA. AynroBH3yabHbIE TEXHOJIOTHU

Pa3pen 9. [IpomsBonuas GpyHkumy, | AynuMoBH3yanbHas TEXHOJIOTHS,

ee IPUMEHEHHe. TEXHOJIOTHsI Pa3BUBAIOIIETO O0yICHHMS, 26 (12%)
po0IeMHOE U3JI0KEHHE

Pa3nea 10. ITepsooOpaznas TexHOMOrHS Pa3BUBAIOIIETO 00y ECHIS 8 (2)

(GYHKINH, ee NpUMEHEHHE. AynroBH3yasbHbIE TEXHOJIOTHU

Pa3nea 11. IIpsvelie u ToIocKOCTH B | AyanOBH3YallbHAS TEXHOJOTHS,

MPOCTPAHCTRE. TEXHOJIOTHsI Pa3BUBAIOIIETO OOy ICHHMS, 10 (4*)
TPOOJIEMHOE U3II0KEHHE

Pa3nen 12. KoopauHate! u TexHOMOrHS Pa3BUBAIOIIETO 00y ECHIS 10 (4%)

BEKTOPBI. AynroBH3yasibHbIE TEXHOJIOTHU

Pa3nen 13. MHorOrpaHHUKHY U Tena | AyauoBH3yallbHAs TEXHOJOTHS,

BpAIICHHUSL. TEXHOJIOTHsI Pa3BUBAIOIIETO OOy ICHHMS, 30 (12%)
MPOOJIEMHOE U3II0KECHHE

Pa3nen 14. MuoxecTBa. DneMeHTH | TeXHONIOTHS Pa3BUBAIOIIETO 00y ECHIS 2

Teopun rpados. AynnoBu3yaibHBIC TEXHOIOTUH

Hroro no kypcey 202

B TOM 4K CJie HHTEPAKTHBHOE 75*

o0yueHmne*
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3.2. Oﬁpa30BaTeJIbele TEXHOJOI'UMU IIPA NIPOBEACHUH MTPAKTUYIECCKUX 3aHATHH

(1adopaTtopHbIX padoT)

H3yuyaemble pa3aeiibl (TEMbI)
JUCHUNIHHBI

TexHosornu, npuMeHsieMble PH
MPOBEICHUN MPAKTHYCCKUX H
J1a00paTOPHBIX 3aHITHI

Kosa-Bo yacoB

Paznea 1. [loBTOpeHue kypca

HI/ICKyCCI/IH 10 TECOPCTUICCKUM BOIIPpOCaAM,

MAaTEeMaTHKHA OCHOBHOM IIIKOJIBI. PpelllcHAE 3a/1a4 UHIUBUIYATHHO C 10 (6%)
TPYIIIOBBIM 00CYXJICHUEM

Pa3nen 2. Crenenu u KopHU. Jluckyccus o TeOpeTHIeCKUM BOIIpOcaM,

CreneHHast QyHKIUSL. peleHye 3a1a4 UHIUBUYaJIbHO C 4 (2%)
TPYIIIOBBIM 00CYXJICHHEM

Pazpnean 3. IlokazatensHas Jluckyccus o TeopeTHYeCcKUM BOIIpocaM,

GyHKIHS. pelieHue 3a1a4y HHIMBHIYaIbHO C 10 (6*)
TPYIIIOBBIM 00CYXIEHHEM

Paznen 4. Jlorapumsi. Juckyccust 1o TeOpeTUIECKUM BOMPOCaM,

Jlorapupmudeckast GyHKIuUSL. pelieHre 3a1a4y HHIUBHYaIbHO C 8 (2%)
TPYIIIOBBIM 00CYXIEHNEM, Pa30op pelIeHus
3a1a4

Pa3znen 5. KommuiekcHele yncna. Juckyccus 1o TeopeTHYeCKUM BOIIPOCaM,
peuIeHne 3aga4 UHAUBUAYAJIbHO C 2
TPYIIIOBBIM 00CYXIEHUEM, Pa300p peleHus
3a1a4

Pa3nen 6. DneMeHTHI Jluckyccus 1o TeopeTH4ecKUM BOIIpOcaM,

KOMOHMHATOPUKH, CTATUCTHKU U peleHre 3aa4 HHAUBUIYaIbHO C 8 (4%)

TEOPHH BEPOSTHOCTEH. IPYIIIOBBIM O0CYKACHUEM

Paznen 7. OcHOBEI Juckyccust 1o TeOpeTHYECKUM BOIIPOCaM,

TPUTOHOMETPHH. pelIeHue 3a1a4 MHAUBHAYAIBHO C 14 (6%)

Tpuronomerpuueckue QyHKIUH. IPYIIIOBBIM O0CYKACHHEM, pa300p pereHus
3a1a4

Paznen 8. YpaBHeHus u Juckyccust 1o TeOpeTHYECKUM BOIIPOCaM,

HEPaBEHCTBA. pelIeHue 3a1a4 MHAUBUAYAIBHO C 12 (6%)
TPYIIIOBBIM OOCYXKACHUEM, pa30op perIeHns
3a1a4

Paznen 9. [Ipoussoanas Gpynkuuu, | JIuckyccust Mo TeOPETUIECKHM BOIPOCaM,

ee IIPUMEHEHHE. pelIeHne 3aa4 HHAUBUIYaJIbHO C 12 (6%)
TPYIIIOBEIM OOCYKACHUEM, pa30op perIeHns
3a1a4

Pa3nea 10. Ilepsoobpaznas JucKyccus 1Mo TeOpeTHIeCKUM BOIIPOCcaM,

GyHKIMH, ee TpUMEHEHHE. peleHue 3a1a4 MHANBUIYAILHO C 6 (2%)
TPYIIIOBBIM OOCYKICHUEM

Pa3nen 11. IIpsveie u tockoctd B | J¥MCKyccHs IO TEOPETHUECKUM BOIIPOCAM,

MPOCTPAHCTBE. peleHyne 3a1a4 HHANBHIYATBHO C 6 (2%)
TPYIIIOBBIM O0CYKICHUEM

Pa3nen 12. KoopauHath! u Huckyccust 1o TEOpeTUIECKUM BOIIPOCaM,

BEKTOPBI. peleHyne 3a1a4 HHANBHIYATBHO C 6 (2%)
TPYIIIOBBIM OOCYKICHAEM

Pa3nen 13. Muororpanauky U Tena | JWCKyccHs IO TEOPETHUECKUM BOIIPOCAM,

BpAIIICHHSL. pelenyre 3a1a4 HHANBHIYAIBHO C 14 (6*)
TPYIIIOBBIM O0CYKICHIEM

Pa3nen 14. MuoxectBa. DneMeHTH | JMCKyCCHS IO TEOPETHYECKUM BOIIPOCAM,

TEOpHUH IrpadoB. pelIeHre 3aJa4 HHANBHIYAIBHO C 2

TPYIIIOBBIM 00CYXJICHHEM

HToro mo kypey

114

B TOM YUCJ/I€ HHTePAKTUBHOE
o0yueHmne*

50*
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4. YCJIOBUS PEAJIM3AIIMU ITIPOT'PAMMBI YUEBHOM JIUCHUTTNTHBI

4.1. MaTrepuajbHO-TeXHUYecKas 0a3a, HeoOXoauMAs J1JI51 OCYIeCTBJIEHUS
00pa30BaTeJbHOIO MPOLECCA MO JTUCHUIINHE

Peanuzanus mporpaMMel JUCHUIUIAHBI TPEOYeT HAMUYKs y4eOHOTO KaOWHEeTa MaTeMaTHKH.
ObopynoBanue yueOHOT0 KaOMHETA:
— I0CaI0YHBIC MECTA 110 KOJIUYECTBY 00YJAIOLIUXCS;
— pabodee MecTo MPeToaaBaTes;
— KOMITJIEKT y4eOHO-HaTJISHBIX TOCOOUH;
— KOMIIJIEKT AJIEKTPOHHBIX BHIEOMATEPHAJIOB;
— 3aJIaHus JUTSI KOHTPOJIBHBIX PadoT;
— npodecCHOHANTBHO OPUEHTHPOBAHHBIC 33/ 1aHUS;
— MaTrepuaibl SK3aMeHa.
Texauueckue cpeacTBa 0OydeHHS:
— MEePCOHATBHBIA KOMITBIOTEP C JINIIEH3UOHHBIM TIPOTPaMMHBIM 00ECTIEYeHUEM;

— IPOEKTOP C IKPAHOM.

4.2. IlepevyeHb HEOOXOAMMOI'0 IPOrPAMMHOI0 00ecreYeHu st

1. 7-zip apxuBaTtop; (JIMIECH3US HA aHTIL.)

2. Adobe Acrobat Reader mpocmoTpuiuk (haiiios ; (JTIUIECH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii penakrop; (JIUICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducHbIil makeT; (JTUIEH3MS -
http://www.openoffice.org/license.html)

5. FreeCommander - mpoBoaHuK; (JINLIEH3US -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8%d1%8

fl)

6. Google Chrome — Opay3ep; (uIeH3uU -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oducHsIii maket (B cBOOOHOM JIOCTYIIE);

8. Mozilla Firefox - 6paysep.(iiunensus - https://www.mozilla.org/en-US/MPL/2.0/)

42


https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html
https://freecommander.com/ru/лицензия/
https://freecommander.com/ru/лицензия/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/

5. MIEPEYEHb OCHOBHOM 1 JONOJIHUTEJIbHOHN YYEFHON
JUTEPATYPBI, HEOBXOIUMOM JJI51 OCBOEHUS JUCHUILIUHBI

5.1 OcHoBHas JuTEpaTypa

1. Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOIo aHaiu3a, reoMeTpus. Anredpa u
Hayasia MaremMatumdeckoro ananusa. 10-11 knaccel. ba3oBblii M yriayOJeHHBIH ypOBHHU :
y4eOHMK A 001meo0pa3zoBarenbubix opranuzanuii / . A. Anmumos, 0. M. Konsirun, M. B.
TkaueBa [u ap.]. — 8-e u3n. — Mocksa : IIpocBemenne, 2020. — 463 c. — ISBN 978-5-09-
074197-2.

2. MaremaTuka: anrebpa W Hayajga MaT€MaTHYeCKOro aHaliu3a, TIeOMEeTpHsl.
I'eomerpuss. 10-11 xmaccel. ba3oBbli W yriayOseHHBI YpPOBHM : Y4YEOHHK JUId
obmreobpaszoBarenbHbix opranuzanuii / JI. C. Artanacsa. B. @. byty3os, C. b. Kagomies [u
ap.]. — 8-e uza. — Mockaa : [Ipocsemenue, 2020. — 287 c. : wi. — (MI'Y - mkone). — ISBN 978-
5-09-073883-5.

3. MaremaTtuka: anrebpa W Hayajga MaTeMaTHYeCKOrO aHaliu3a, TIeOMEeTpHsl.
I'eomerpuss. 10-11 kmaccel. ba3oBblii W yriayOn€HHbBI YpOBHM : YUYEOHHK JUIs
obmreobpazoBarenbHbix opranuzanuii / JI. C. AranacsH, B. @. byry3os, C. b. Kagomiies u ap.
— 9-e¢ u3n. — Mockaa : Ilpocsemienue, 2021. — 287 ¢. — (MI'Y — mikone). — ISBN 978-5-09-
078569-3.

5.2 lomosiHUTEJIbHAS JIATEPATYPA

1. MaremaTuka: anreOpa ¥ Havyajla MaTeMaTHYECKOTO aHallu3a, TeoMeTpus. Anredpa u
Hayayla MareMmarmueckoro ananmuza. 10-11 kmaccel. ba3oBelii m yriayONeHHBIH YpPOBHHU :
y4eOHUK 151 001eoopa3oBaTenbHbix opranu3anuii / 1. A. Anumos, 0. M. Konsarun, M. B.
Tkauesa [u np.]. - 8-e u3a. - Mocksa : [Ipocsemenue, 2020. - 463 c. : wI. - ABT. yKa3aHbl Ha
ob6opote tutyn. ucrta. - ISBN 978-5-09-074197-2

2.MateMaTtuka: anrebpa ¥ Hadajla MaTEeMaTHYECKOTO aHajinu3a, reoMeTpus. Anredpa u
Hayaja MaTeMatndeckoro aHanmsa. 10-11 kmaccel. ba3oBeiii U yriyOJICHHBIA YPOBHU: YICOHHK
sl o01meoOpa3oBaTenbHbIX opranu3anuii / AmumoB . A. uw nmp. - 5-e wm3m. - M. :
[IpocBemenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

5.3 Ilepuoguueckue U3TAHUSA

1. BectHuk MockoBckoro Yauepcurera. Cepust 1. Marematuka. Mexanuka. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=344860

2. BectHuk MockoBckoro Yuusepcutera. Cepust 15. BeiuncnurenbHas MmaTeMaTuka u
kubepuetuka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=237323

3. Bectuk Boarorpaackoro rocymapctBeHHoro  yHusepcutera. Cepus 1.
Maremaruka. ®usuka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=330573

4. Kganr : HayuHo-momynspHblii (u3nko-mMaremaTnueckuii xypHan - URL:
http://kvant.ras.ru/
5. Maremaruka B BBICLIEM 00pa3oBaHUM. - URL:

https://e.lanbook.com/journal/2368#journal_name.

43


http://biblioclub.ru/index.php?page=journal_red&jid=344860
http://biblioclub.ru/index.php?page=journal_red&jid=237323
http://biblioclub.ru/index.php?page=journal_red&jid=330573
http://kvant.ras.ru/
https://e.lanbook.com/journal/2368#journal_name

6. Marematuueckue Tpyael / Uucturytr marematuku uMm. C.JL. CobomeBa CO PAH
(Hosocubupck). — URL.: https://elibrary.ru/contents.asp?id=34069380

7. CMeKasika : Hay4YHO-TIONMYJISIPHBIM eXeMecsuHbl KypHan / yupemutenr OOO
"MexnyHap O HbIN UHCTUTYT IIPOMBIILITIEHHON COOCTBEHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=253041

5.4. Ilepeuenn pecypcoB HHGOPMALIMOHHO-KOMMYHHUKAINIMOHHOH ceTH « UHTEepHETY,
HEOOXOAUMBIX JIJISl OCBOEHHUS M CHUIINHBI

1. bazwl ganneix komnanuu « MBUCy : [poccuiickue HaydHbIE XypHAJIBI IO BOPOCaM
MeJaroTuKu ¥ 00pa30BaHMs, SKOHOMUKH W (PHHAHCOB, WH(OPMAIMOHHBIM TEXHOJOTHSM,
SKOHOMHKE ¥ TPCINPHUHUMATEILCTBY, OOIICCTBEHHBIM W T'yMaHHTApHBIM  HayKam,
uHauBHAyanbHble W3ganus, Bectnuku MI'Y, CIIOI'Y, craructudeckue uznanus Poccuu u
crpan CHI'] : caiit. — URL.: https://eivis.ru/basic/details.

2. bonpias poccuiickasi SHIIMKIONEANS © [3JIEKTPOHHAs BepCHs CBOOOIHOTO JOCTyTa |
: caiit / MunmcrepctBo KynbTypbl PO. — URL: https://bigenc.ru/.

3. TPAMOTA.PY : cnpaBo4HO-WH(POPMAIIMOHHBIA WHTEPHET-TIOPTAJI : CAUT : [pecypc
cBOOOAHOTO JocTyna] / (QYHKIMOHUPYET mNpu MOMIepkKe MUHUCTEpCTBa IUGPOBOTO
pasBUTHS, CBSI3U M MAacCOBBIX KoMMmyHuKanuii P®. — URL: http://www.gramota.ru.

4. KubepJlennHnka : Hay4dHas OHJIEKTpOHHasi OHOIMOTEKa : [pOCCHICKHE Hay4dHbIE
JKYpHaJIBI] : caiT : [pecypc cBoboauoro gocrymna] . — URL: http://cyberleninka.ru.

5. Kynbrypa.P® : mopran kyneTypHOro Hacieaus u tpaguiuii Poccun. Kuno. Mysen.
Mysbika. TeaTpsl. Apxutektypa. Jlureparypa. [lepconsl. Tpaguuuu. Jleknuu : caiit : [pecypc
cBoOoaHOrO KocTymnal / MunucrepcTBo Kynbrypsl P®. — URL: http://www.culture.ru.

6. Hayka.pd : odunmaneubeiii cait [lecatunerus Hayku W TexHosorudi B Poccum :
[pecypc cBoboanoro noctynal. — URL: https://Hayka.pd/.

7. Hayunas »iexTpoHHass OubOmuoTeka myoOnukanuii «elLibrary.ru» : [poccuiickue
HAy4YHBIC JKYpHAaJbl, TPyAbl KOHpepeHIUil — Oojblias 4acTh MpeAcTaBiIeHa B CBOOOJHOM
JOCTyTe; POCCUNCKUN HWHOOPMAIMOHHO-aHAIUTUYECKUH TOpTadl B 00JIacTHM  HAyKH,
TEXHOJIOTUH, MEJUIINHBI, 00pa3oBaHusi — Poccuiickas HanroHaidbHas 0a3a JaHHBIX HAYYHOTO
nutupoBanus (PMHII)] : caitr. — URL: http://elibrary.ru.

8. HamwmonanbHasi 3reKTpoHHas OMONHMOTEKa [BKIIOYAET DIEKTPOHHYIO OUOIHOTEKY
muccepranuii PI'B] : denepanbHas rocynmapctBeHHass WHGOpMalMOHHAs CUCTEMa :@ CalT /
MunucrepctBo KynbTypbl P®D. — URL: https://rusneb.ru/ (docmyn — 6 uumanvuwix zanax
bubnuomexu guiuana).

9. Od¢unmaneHbIi WHTEpPHET-MOPTAN TpaBoBOM wuHOpMaruu : ¢eneparbHas
rocylaapcTBeHHas MH(OpPMaIMOHHAs CHCTeMa : CalT : [pecypc cBobomHoro aocrymal. — URL:
http://pravo.gov.ru/.

10. Poccuiickas 31€KTpOHHAs IIKOJIA : TOCYAapCTBEHHAs oOpa3oBaTenbHas iatdopMma :
CaT : [MONHBIA IIKOJBHBIM KypC YPOKOB — pecypc cBoOomHoro npocrymal. — URL:
https://resh.edu.ru/.

11.Poccuiickoe oOpa3oBaHue : (heaepaabHBIi MOPTA : [pecypc cBOOOIHOTO AOCTYyMA]. —
URL: http://www.edu.ru/.
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12. Pycckas nureparypa u ¢onpkiop : pyHIaMEHTaJIbHas SJIEKTpOHHasi OnbmmoTeka :
MOJIHOTEKCTOBass HMH(POpPMAIIMOHHAs CUCTeMa : calT : [pecypc cBoOomHoro npocrtymnal /
WuctutyT MupoBoii aurepatypsl M. A. M. I'opekoro PAH. — URL: http://feb-web.ru/.

13. CJIOBAPU.PY : NUHTBUCTHUYECKHI TPOEKT : caT / MHCTUTYT PYyCCKOTO s3bIKa
um. B. B. Bunorpagosa PAH. — URL: http://slovari.ru/start.aspx?s=0&p=3050.

14. YurtanpHbIil 3all : HAIMOHAJIBHBIA MPOEKT COEpPEexKEHUs PYCCKOW IUTEpaTyphl :
[KypHaJbl, aJlbMaHaxH, Ta3eTbl cBOOOHOrO aoctynal : caidt / Coro3 nucareneit X XI Beka. —
URL.: http://reading-hall.ru/magazines.html.

15. ObC «BOOK.ru» : [yueOnbie nzmganus — koyekius ais CI1O, sxypHansi] : caldT. —
URL: https://www.book.ru/cat/576.

16. OBC «Znanium.comy» : [yueOHbIe, Hay4YHbIC, HAYYHO-IIOMYJISIPHBIC MaTCpPHAIIBI
pasIMYHBIX U3/1aTENIbCTB, KypHab] : caiT. — URL: http://znanium.com/.

17. OBC «YuuBepcurerckas O6ubmmoreka ONLINE» : [yueOHble, Hay4yHble 3/1aHUA,
MIEPBOMCTOYHUKH, XYJA0KCCTBECHHBIC TPOU3BEACHHUS Pa3IUYHBIX H3AATCIbCTB; IKYpPHAIBI;
MYJbTUMEIUIHAS KOJUICKIHS, KapThl, OHJIAWH-DHIMKIONEINH, cioBapu| : cait. — URL:
ttp://biblioclub.ru/index.php?page=main_ub_red.

18. DBC «FOPAWT» : obpazoBarenbHas miathopma : [ydeOHHKH U ydeOHBIe TOCOoOus
mnatenscrea « FOPAUTY, Meana-marepuansl, Tectsl| : caidt. — URL: https://urait.ru/.

19. OBC wuznarensctBa «Jlanb» : [yueOHble, HAay4yHbIE W3/JaHUS, MEPBOUCTOUYHUKH,
XYJIO’)KECTBEHHbIE TPOU3BEACHHS PA3NMUYHBIX M3IATeNbCTB; KypHaubl| : cait. — URL:
http://e.lanbook.com.

20. DnexTponHblii  katamor [KyOaHCKOro ToCyJapCTBEHHOTO YHHBEpPCUTETa H
¢bunmanos] // Dnextponnas 6ubarorexka KyoI'V : caiit : [pecypc cBoOOgHOrO gocTymal. —
URL.: http://212.192.134.46/MegaPro/Web/Home/About.

21. Dunuknoneauym :  [OHnukiaoneaun. CroBapu. CrnpaBOYHUKH]| :©  CalT
[MOTHOTEKCTOBBIN pecypc cBOOOIHOTO nocTyna] / u3marenbcTBo «Jlupekt-Memua» . — URL:

http://enc.biblioclub.ru/.
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6. METOANYECKHUE YKA3ZAHUSA OBYYAIOIIIUMCHA 11O OCBOEHUIO
JUCLHUATIMHBI

JlucnumnnHa HalelneHa Ha (popMupoBaHHE OOIICYYSOHBIX KOMIIETCHIIMM, TaKUX
KaK CIIOCOOHOCTh JEMOHCTpallMK OOIIEHAYYHBIX 0a30BbIX 3HAHUM €CTECTBEHHBIX HAYK,
MaTeMaTUKU, TOHUMaHUuEe OCHOBHBIX ()aKTOB, KOHLICTIIINHI, TPUHITUIIOB U TEOPHUH.

OOGyueHne CTYIEHTOB OCYIIECTBISACTCS MO TPAJAUIIMOHHOW TEXHOJIOTUM (JIEKIUH,
MIPAKTUKHU) C BKIIIOYEHUEM MHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKHU 3pEHHS UCIIOIb3YEMbIX METOJOB JICKIIUU MOAPA3IACISIOTCS CIeAYIOIINM
oOpazoM: HH(POPMAIIMOHHO-OOBSCHUTENIbHAS JICKIUs, MOBECTBOBATENIbHAS, JIEKIIUS-
Oecena, mpoOIeMHast JICKIUS U T. 1.

YcerHoe — uznokeHWe — ydyeOHOro  Marepuajna  Ha  JIGKIUM  JOJDKHO
KOHCIIEKTUPOBaThCsl. CyliaTh JICKIIUIO HYKHO YMETh — TMOJIJIEPKUBATH CBOE BHUMAaHMUE,
MOHSATh M 3allOMHUTH YCJBIIIAHHOE, YJIOBUTH IMay3bl. B mpoliecce H3I0KEHUS
IpernoiaBaTesieM JICKIIMH CTYJAEHT JOJDKCH BBIACHUTh BCE HEMOHATHBIC BOIPOCHI.
3anuceiBaTh COJICP)KAHUE JIGKIIUM HYXKHO O00s3aTeIbHO — 3aliCcH  [OMOTaloT
MOJI/IEP)KUBATh BHUMaHUE, CIIOCOOCTBYIOT MMOHUMAHUIO M 3alIOMUHAHUIO YCIIBIIIIAHHOTO,
IPUBOJAUT 3HAHUE B CHUCTEMY, CIYXKaT OMOPOM i mepexoja K Oosee TryOoKoMy
CaMOCTOSITEJThHOMY U3YUYEHHUIO TIPEeMETA.

Meronnueckne peKOMeHJalluy 0 KOHCTIEKTUPOBAHUIO JICKIIHUA:

— 3aIKCh JOJDKHA OBITH CUCTEMHOM, IPEICTABIATh COO0N COKpAIIEHHBIM BapHaHT
nexkuuu mpenonasarens. Heobxoaumo chmymath, O0OAyMbIBaTH M 3alUCHIBATh
OJIHOBPEMEHHO;

— 3amuch BeAETCS O4YEeHb OBICTPO, YETKO, MO BO3MOXKHOCTH KOPOTKHMHU
BBIPKEHUSIMH;

— HEe TMpeKpamiasi Cchymarh MpernojaBaTess, HYXHO 3aluCbiBaTh TO, 4YTO
HEOOXOIUMO yCBOMTH. Henb3s 3amuceiBaTh Ccpa3y K€ BBICKA3aHHYIO MBICIIb
IpernoaBaTes, clieayeT €€ MOHATh U MOCJE 3TOr0 KPaTKO 3alucaTh CBOUMH CIIOBAMHU
WM CIIOBaMHM TiperojaBaresisa. BaxkHo, 4ToObI B HEl He OBLI OTEPSIH OCHOBHOM CMBICTT
CKa3aHHOI0;

—MMEHA, J1aThl, HA3BaHMUsI, BBIBOJIbI, ONIPEICTICHUS 3aMHCHIBAIOTCS TOYHO;

—cienyeT oOpaTUTh BHMMaHHE Ha odopmieHue 3amucu JeKmud. (s Kaxmoro
mpeaMeTa 3aBOAUTCSA oOmas Terpaib. OTIMYHBIM OT OCTAJbHOTO IIBETA CIEAYyeT
BBIICNIATh OTJEIBHBIE MBICIM M 3aroJIOBKH, COKpAallaTh OTICIbHBIE CIIOBA H
MPEJIOKEHUSI, WCIOIb30BaTh YCIOBHbIE 3HAKW, OYKBBI JATUHCKOTO M TPEUECKOro
anQaBUTOB, a TAKXKE HEKOTOPHIC MTPUEMBI CTEHOTPA(PUIECKOTO COKPAIIEHHUS CIIOB.

[TpakTrueckue 3aHATHS IO TUCIUTITHHE «MaTeMaTHKay MPOBOISTCS IO CXEME:

— YCTHBIN OMpPOC MO TEOPUHU B HaYaJIe 3aHATHUS;

— paboTa B rpyImax mo pa3penieHuIo pa3TuIHbIX CUTYalluN 10 TEME 3aHSATHUS;

— PpellleHue TPaKTUYECKUX 3a/1ay;

— WHIUBHUAYAIbHBIC 33aHUS I paOOTHI HA MPAKTUUECKUX 3aHITHSIX.

[lens MPaKTUYECKOTO 3aHATHUS - HAYYUTHh CTYICHTOB NMPUMEHSATH TEOPETHUCCKHE
3HAHWSI TIPY PEIICHUH MPAKTHYECKHUX 33/1a4 HA OCHOBE PEATbHBIX JaHHBIX.

Ha npakTuueckux 3aHsATUAX MPE00JIaIatoT CASAYIOIINE METO/IbL:
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1. BepOanbHbIe (TPE0OIaTAIONTUM METOJIOM JOJKHO OBITh OOBSICHEHHE);

2. MpakTHUYecKue (MUCbMEHHbIE 3/1aHUs, TPYIIIOBbIEC 3aJaHUs U T. I.).

BaxupiM anms  CTyIOeHTa  SBISIETCS YMEHHE  paIlMOHAJbHO  MOIOUpATh
HEOOXOANMYI0 yueOHyro muTepaTypy. OCHOBHBIMH JUTEPATypHBIMH HCTOYHUKAMU
SIBIISTFOTCSL:

— oubnmoreunsie houabl punuana Kyol'VY;

— DJJIEKTpOHHas OuOnMOTeYHas cucTteMa «YHUBEpCUTETCKas OubanoTeKa OH-
JIalH»;

— DJICKTpOHHAsi OubnoTeuHas cucteMa M3narenscTBa «JlaHby.

[Touck kHUT B OMONMOTEKE HEOOXOAMMO HAYMHATH C M3YyUEHUS MPEAMETHOTO
KaTajora W CO3JIaHusl CIHCKa KHUT, TOCOOWA, METOJUYECKHX MaTepUaloB MO TeMe
uzydyeHus. [IpocMOTp KHUTM HAYMHAETCSA C TUTYJIBHOTO JIMCTA, CIEAYIOLIEro Mocie
00noxku. Ha HEM OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIE JIaHHBIE, XapaKTEPU3YIOIIUE
KHUTY: Ha3BaHHE, aBTOP, BHIXOHBIC JaHHbIE, TaHHbIC O TIepen3aanuu u T.a1. Ha obopore
TUTYJIBHOTO JIUCTA MA&TCs aHHOTAIWs, B KOTOPOW YKa3bIBAETCS TEMaTHKa BOTIPOCOB,
OCBEIIEHHBIX B KHHUTE, OMpPEACISeTCS] Kpyr 4YMTaTelei, Ha KOTOPHIH OHA pacCUYMTaHA.
Bonbmioe 3HaueHWe WMEET MPEAWCIOBHE KHHUTH, KOTOPOE 3HAKOMHUT YHTATENs C
JUYHOCTHIO aBTOpa, MCTOPHEH CO3JaHUS KHHUTH, PacKphIBacT cojaepxkaHue. [Ipouns
NpEeIUCIOBUE M TOJYYUB 0OIlee MpeAcTaBleHHEe O KHHUTEe, CJIeayeT OOpaTHThCS K
ornanieHuto. OriaBieHne KHUTH 3HAKOMUT 00y4aeMoro ¢ COJEp:KaHUeM U JIOTUYECKON
CTPYKTYpOH KHHIHM, TO3BOJISIET BBIOpaTh HYXKHBIM MaTepuan s uszydeHus. lon
U3JIaHUs] KHUTH TI03BOJISIET CYJIUTh O HOBU3HE MaTepuana. UeM yamie KHUTA U3AAETCH,
TeM  OOJIBIIYIO IEHHOCTh OHA MpeAcTaBiseT. B KHuUre MoOryT OBITh NpHUMEYaHWus,
KOTOpBIE COJEpX AT pas3IMYHbIe MOMOJHUTENbHbIE CcBeleHus. OHM IeyaTaloTcs BHE
OCHOBHOTO TEKCTa M Pa3bSCHSIOT OTIENIbHbIE BOMPOCHL. [IpenmerHsie u andaBUTHBIC
yKa3zaTelll 3HAUYMTEIbHO O0JIeryaloT MOBTOPEHHE M3JI0KEHHOTO B KHUTE MaTepuana. B
KOHIIE KHUTH MOJKET pacrioiaratbCs BCIIOMOTraTelbHb MaTepuan. K HeMy OOBIUHO
OTHOCSITCSL MHCTPYKIIUU, TPUIIOKEHUS, CXEMbI, CUTYallMOHHBIE 3aJlayd, BOMPOCHI IS
CaMOKOHTPOJISL U T.1I. Jlnst myyniero mpejcTaBiIeHUs U 3alIOMUHAHUS MaTepHasa
1eJ1ecO000Pa3HO BECTH 3aIUCH U KOHCIEKTHI PAa3IMYHOTO COJEPKaHUs, a UMEHHO:

— MIOMETKH, 3aMEeYaHMsl, BbIACJICHUE II1aBHOIO;

— IJIaH, T€3UCHI, BHIITUCKH, IIUTATHI;

— KOHCHIEKT, paboyas 3anmuck, pedepar, ToKiIal, JSKIUs U T.1.

YuraTh y4eOHUK HEOOXOAMMO BAYMYHMBO, BHUMATENIbHO, HE MPOITyCKas TEKCTa,
CTapasich TMOHATh KaxAylo ¢pa3y, OIHOBPEMEHHO pa30upas NpPUMEPHI, CXEMBI,
TaONMUIbl, PUCYHKH, TNpUBeAEHHbIE B YyueOHuMKe. OIHUM W3 BaXHEUIINX CPEACTB,
CHOCOOCTBYIONINX 3aKPEIUICHUIO 3HAHWM, SBISETCS KpaTKas 3aluch MPOYHUTAHHOTO
MaTepuana — COCTaBlIeHHE KOHCMEKTa. KOHCHEeKT — 3TO KpaTKoe CBA3HOE H3JI0KEHHE
CoJep>KaHUsI TeMbl, yUeOHMKA WM €ro 4acTu, 0e3 moapoOHOCTEH M BTOPOCTETEHHBIX
aeraneii. Ilo cBoell CTpykType U TOCIEIOBATEIBHOCTH KOHCIEKT JIOJDKEH
COOTBETCTBOBATH IJIaHy yueOHHKa. [l03TOMY Ba’kHO CHauana COCTaBUTH IJIaH, & TOTOM
nUcaTh KOHCIIEKT B BHJAE OTBETa Ha BOMPOCHl IjaHa. Eciam ydeOHuk pa3genéH Ha
HeOOoJIbIINe 03aryiaBJICHHBIE YacTH, TO 3ar0JIOBKM MOXKHO paccMaTpUBaTh KaK MYHKTHI
IUTaHa, a U3 TEKCTa KaKIOW YacTH CIEAYET 3alrcaTh T€ MBICIH, KOTOPBIE PACKPHIBAIOT
CMBICH 3ar0JIOBKa. TpeGoBaHMs K KOHCIIEKTY:
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— KPaTKOCTh, CIKAaTOCTh, 11€JIECO00PA3HOCTh KAK0T0 3alUChIBAEMOTI0O CJI0BA;

— COJEPKATEIbHOCTh 3alKCH- 3aMKUCHIBAEMbBIE MBICITU CIEAYeT (OPMYIUPOBATH
KpaTko, HO 0Oe3 ymepOa s cmbicia. O0BEM KOHCIEKTa, KaK MPaBUIIO, MEHBIIIE
M3y4aeMoro Tekcra B 7-15 pas;

—KOHCIIEKT MOXXET OBITh KaK MPOCTHIM, TaK U CIIOXHBIM MO CTPYKType — 3TO
3aBUCHUT OT COJICPKAHUS KHUTH U 1IeJIN €€ U3YUCHUSI.

Metoauyeckue peKOMEHJAIUU 110 KOHCTIEKTUPOBAHUIO:

— TpeXJe YeM HadaTh COCTAaBISATh KOHCIIEKT, HY’)KHO O3HAKOMUTHCS C KHUTOH,
MPOYUTATH €€ CHayaa J0 KOHIIA, MOHITh TPOYUTAHHOE;

— Ha 00JI0KKE TEeTPaJy 3alUChIBAIOTCS HA3BaHUE KOHCIIEKTUPYEMON KHUTH U UM
aBTOpPA, COCTABJISICTCS IJIaH KOHCTIEKTUPYEMOTO TECTa;

— 3alldCH JIy4llle JeJiaTh MPU NPOUYTEHUHM HE OJHOro-ABYX ab3alleB, a IeJoro
naparpada WM riaBbl;

— KOHCTIEKTUPOBAHHUE BEJETCS HE C IIEJIbI0 UMETh ONpeeEHHBIN 3aluCcH, a s
0oJiee TIOJHOTO OBJIAJICHUS COJEPKAHUEM H3Yy4aeMOro TEKCTa, MO3TOMY B 3aIlHUCAX
OTMEYaeTCs W BBIJEISACTCS BCE TO HOBOE, MHTEPECHOE U HYXKHOE, YTO OCOOCHHO
PUBJICKJIO BHUMAHUE;

— TOocle TOro, Kak CJeliaHa 3aluch COAep)KaHus maparpada, riaBbl, CIEAyeT
nepeuynTaTh €€, 3aTeM CHOBa OOpaThCid K TEKCTYy U MPOBEPUTH CeO0s, MPABUIBHO JIU
U3JI0’KEHO COJIep KaHHUe.

TexHrnka KOHCTIEKTUPOBAHUS

— KOHCIIEKTHPYS KHUTY OOJIBIIOTO 00BEMa, 3amuch CIENyeT BECTH B 0OIen
TETpaJIu;

— Ha Ka)XJOW CTpaHUIIE ClIeBa OCTABISIOT MOJS MHUpUHON 25-30 MM aiist 3amucu
KOPOTKHX TO/13ar0JI0OBKOB, KPATKUX 3aMEYaHH, BOIIPOCOB;

— KaXkaasi CTaHUIIa TeTPaaud HyMepyeTcs;

— JUIS TIOBBITIICHUSI YUTAEMOCTH 3aMKUCH OCTABIISIOT MHTEPBAIIBI MEXKIY CTPOKAMH,
a03a1aMu, HOBYIO MBICIIb HAUMHAIOT C «KPACHOI» CTPOKH;

— TpU KOHCIEKTUPOBAHWUU UIUPOKO HCIOIB3YIOT Pa3IUYHBIE COKpAILICHUS WU
YCIIOBHBIE 3HAaKH, HO HE B yIIepO CMBICIY 3allUCaHHOTO. PekoMeHmyeTcss mpUMEHSTh
o0IIeynoTpeOuTEeNbHbIE COKpAIICHHsI, Hampumep: M.0. — MOXeT ObITh; ToC. —
rOCy/IapCTBEHHBIN; 1.0. — JOKHO OBITH U T.J.

— HE CIeIyeT COKpallaTh HWMEHa ¢ Ha3BaHUSA, KPOME OYEHb YacTo
MOBTOPSIOIINXCS;

— B KOHCIIEKTE HE JOJIKHO OBITh MEXaHMYECKOTO MEPENUCHIBAHMS TEKCTa 0e3
MIPOTyMBIBAHHS €TO COJICPKAHMS M CMBICIIOBOTO aHAIIM3A.

CamocTosTenpHass paboTa CTYACHTOB SIBISCTCS BakHeWIeW ¢Gopmoi ydeOHO-
MO3HABATENBHOTO Tporiecca. OCHOBHAS IEIb CAMOCTOSATEIHLHON pabOThl CTyACHTA TIPH
M3YYCHUH JUCIHUIUIMHBI — 3aKPENUTh TEOPETHUYCCKUE 3HAHWS, TMOJTYyYEHHBIE B XOJI
JEKIIMOHHBIX 3aHATHH, a TaKke CPOPMUPOBATH MPAKTUUYCCKHUE HABBIKW TOJITOTOBKH B
obnmactu MaremaTtuku. CamocTosiTenbHasi paboTa CTyA€HTa B MPOLIECCE OCBOCHMUS
TUCITUTUTHHBI «MaTeMaTrKay BKITI0UaeT:

- M3y4eHUE OCHOBHOM U JIOTIOJTHUTEILHOMN JIUTEPATyPhI IO KYPCY;

— paboTy € PIEKTPOHHBIMU YYEOHBIMHU PECYPCAMU;

- M3YyUYEHHUE MaTepHAIOB NEPUOIUUECKON neuaTH, UHTEPHET PECYPCOB;
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- IIOArOTOBKY K TECTUPOBAHUIO;
OpraHuzanus TEKyILIero KOHTPOJIS 3HAHWW, YMEHUN M HABBIKOB OOYYarOUIUXCS
OCYIIECTBIISIETCS] MYTEM TECTUPOBAHUS U KOHTPOJIBHBIX palOT.
@opMON MPOMEKYTOUYHON ATTECTALUM SABJISAETCA dK3aMEH. DK3aMEH COCTOMUT M3
TEOPETUUYECKUX BOIIPOCOB U MPAKTUUECKUX 3aJaHUM.
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7. OUEHOYHBIE CPEACTBA JJA KOHTPOJIA YCHEBAEMOCTH

7.1. lTaciopTt oHIA OLIEHOYHBIX CPEACTB

Ne Kon xonTponupyemoit
¢ HaumeHoBaHHE OIIEHOYHOTO
KonTtpomupyembie pa3aensl (TeMbl) TUCITUTLTHHEI KOMIIETEHIINU
/i cpencTBa
(unu ee yacTn)
Pasnen 1. ITosropenue kypca matemaruku | OK-01, OK-02, OK-03,
1. OCHOBHOM IITKOJIBI OK-04, OK-05, OK-06, | Ompoc, npaktuueckas padbota
' OK-07, TTK 1.2.
Pasnen 2. Crenenn u kopuu. Crenennass | OK-01, OK-02, OK-03,
2. GyHKIHS. OK-04, OK-05, OK-07, | Onpoc, npaxktudeckas padboTa
IK 1.2.
Paspen 3. [lokazarenbHas QpyHKIMA. OK-01, OK-02, OK-03,
3. OK-04, OK-05, OK-07. Omnpoc, npaktudeckas padora
4 Pasnean 4. Jlorapudmsl. OK-01, OK-02, OK-05, T
' Jlorapudmuueckast GyHKITHSA. OK-07, TIK 1.2. poc, np p
Pazaen S. KommekcHple yucna. OK-01, OK-02, OK-05,
5' OK-07’ IIK 1.2. OHpOC, IpaKTU4YCeCKas pa60Ta
Pa3nen 6. DiieMeHTH KOMOMHATOPHUKH, OK-01, OK-02, OK-03, | Ompoc, mpakTHueckas pabora
6. | cratmcruky U Teopun BepOSTHOCTEI. 3??42 OK-05, OK-07,
Pa3nesn 7. OCHOBBI TPUTOHOMETPHH. OK-01, OK-02, OK-03, | Onpoc, mpaktndeckas pabora
7. | TpuroHomerpuueckne GyHKIHH. 3??42 OK-05, OK-07,
Pa3nen 8. YpaBHEeHMS 1 HEpABEHCTRBA. OK-01, OK-02, OK-03, | Onpoc, mpaktudeckast paboTa
8. OK-04, OK-05, OK-06,
OK-07.
Paznen 9. [lpousBoanas ynkimm, ee OK-01, OK-02, OK-03, | Ompoc, npakrudeckas pabora
9. | npumenenmue OK-04, OK-05, OK-07,
' 1K 1.2.
Pazgen 10. [TepBoobpasnas pyukiuu, ee | OK-01, OK-02, OK-03, | Onpoc, npakruyeckas pabora
10. | npumenenue OK-04, OK-05, OK-07,
' TK-1.2.
1 Paznen 11. [Ipsimble U TIIOCKOCTH B OK-01, OK-02, OK-03, | Ompoc, npakruueckas padora
" | mpocTpaHCTBE. OK-04, OK-05, OK-07.
Paznen 12. KoopanHaTsl 1 BEKTOPBIL. OK-01, OK-02, OK-03, | Onpoc, mpakrudeckasi pabora
12. OK-04, OK-05, OK-07.
Pa3nen 13. MHOTOTpaHHHMKH U TeNa OK-01, OK-02, OK-03, | Onpoc, npaktudeckas pabora
13. | Bpawenus. OK-04, OK-05, OK-07,
IIK-1.2.
14 Pa3nen 14. MuoXecTBa. DJIE€MEHTBI OK-04, OK-05, OK-07, | Ompoc, mpaktudeckas pabora
" | Teopun rpagos. K-1.2.

7.2 Kputepuu ounieHKH

Kpurtepun oneHky 3HaHUI CTYIEHTOB B 11€JIOM 110 JMCUHMILIIHHE:

«OTJIMYHO» - BBICTABIIACTCS  CTYJIEHTY, [IOKa3aBIIEMY  BCECTOPOHHME,
CHUCTEMaTU3UpPOBaHHbIE, TIyOOKHE 3HaHMA Y4eOHOW MpPOrpaMMbl JUCHUIUIMHBI M YMEHUE
YBEPEHHO NPUMEHSATh HUX HA MPAKTUKE MPH PEIICHUH KOHKPETHBIX 3ajad, CBOOOJHOE H
MpaBUJIbHOE 000CHOBAHUE MPUHSITHIX PEIICHHIA;

«XOpOLIO0» - BBICTABJIAETCA CTYIEHTY, €CIIM OH TBEPAO 3HAECT MaTepual, I'PaMOTHO H,
[0 CYUIECTBY, M3Jaraer €ro, yMeeT IPUMEHATH IOJy4YCHHBbIE 3HAaHMS Ha IPAKTUKE, HO
JOIYCKAaeT B OTBETE WM B PELIECHUN 3a/1a4 HEKOTOPBIE HETOYHOCTH;

«Y/10OBJIETBOPUTEIbHO» - BBICTABJSIETCA CTYIEHTY, INOKa3aBIIeMYy (QparMeHTapHbIH,
pa3po3HEHHBI XapaKTep 3HAaHUM, HEIOCTaTOYHO NpPaBHUIbHBIE (HOPMYIUPOBKH 0a30BbIX
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MOHATHN, HApPYIICHUS JIOTWUYECKOW MOCIEAOBATEIHPHOCTH B M3JIOKEHUH MPOTPAMMHOTO
MaTepuana, HO TpPH 3TOM OH BIAJEeT OCHOBHBIMH pa3ieiaMH y4eOHOH MpOrpaMMBI,
HEOOXOAWMBIMH JUTS JalbHEHIIEro OOy4eHHs W MOXET MPUMEHATh MOJYYCHHBIC 3HAHUS IO
oOpa3iy B CTaHIapTHOW CUTYallHH;

«HEYJIOBJIETBOPHUTEJIbHO» - BBICTABISCTCS CTYIEHTY, KOTOPBI HE 3HAET OObIIei
YacTH OCHOBHOTO COJCp)KaHUS ydUeOHON NporpamMMbl AWCHUIUIMHEI, JIOMYyCKaeT TpyObIe
omuOku B (OPMYITUPOBKAX OCHOBHBIX TOHATHN IWCHUIUTMHBI M HE YMEET HCIIOIbh30BaTh
MOJTyYCHHBIC 3HAHUS MIPH PEIICHUHU THITOBBIX MPAKTHYECKUX 3a/1a4.

7.3. OeHoYHbIE CPECTB I MPOBEACHUSA TeKYylUIel aTTeCTAlNU
Texymuii KOHTPOJIb TPOBOJAUTCS B hopMe:

— (ppoHTaNBHBII OIpOC

— TECTUPOBAHHE M0 TEOPETUUECKOMY MaTepuay

— mpakTudeckas (JabopaTropHas) paboTa

— 3amuTa pedepara

IIpakTuueckuii [Tpumepsnt
dopma JInunbie KayecTBa
3Hanus YMmenus OIIBIT OLICHOYHBIX
aTTecTaluu CTyzeHTa
(BnaneHue) CpelCcTB
VcTHBIN Kontponb OreHKa yMEHUs Or1eHka O1reHKa CIrocoOOHOCTH KontponbHbie
(MMCBMEHHBIN) | 3HAHWH 10 pa3nuyaTth HaBBIKOB OIIEpaTHBHO U BOIIPOCHI 110
orpoc 1O | ONpeNeseHHbIM | KOHKpPETHBIE paboThI ¢ Ka4eCTBEHHO OTBEYaTh | TEMam
TeMaM npobnemam HOHSTHS JUTEPaTYPHbIMU | Ha MOCTABIICHHbBIC HpUIararTcs
UCTOYHUKAMHU BOIIPOCHI
[Ipaxtnyeckue | Konrpons OreHKa yMEHUS Orenka Orenka cnocoonoctu | Tembl paboT
(;1aGopaTopHB! | 3HAHUA BBINOTHSATh HaBBIKOB OIEpaTHBHO U HpUIararTcs
€) paboThI TEOPETHYECKUX | ydeOHBIC 3aJaHUSI paboTsI 1Mo Ka4yeCTBEHHO peliaTh
OCHOB HPUMEHSIS 3a/laHHBIM MIOCTaBJICHHBIE Ha
MaTeMaTHUKU U3y4dEHHbIC aNropuTMam MPaKTHYECKUX
npasuia, GOpMyIIHL, paboTax 3a1a4u U
aJITOPUTMBI apryMeHTHPOBaTh
pe3yJIbTaThl
TectupoBanmne | Konrpons OreHKa yMeHUS Orenka Orenka cnoco6HoCcTH | Bompocs!
3HaHUH 10 pa3nuyaTh HaBBIKOB OIIEpaTHBHO U HpUJIararTcs
OMPE/CICHHbIM | KOHKPETHBIC JIOTHUYECKOT0 Ka4yeCTBEHHO OTBEYATh
npoGiiemam TIOHATHSA aHam3a u Ha ITOCTaBJICHHbBIC
CHHTE3a IpU BOIIPOCHI
COIOCTaBJICHUN
KOHKPETHBIX
MOHSTUH
O6masi/mpogeccuonaabHast Pa3znen/Tema Tun oneHOYHBIX
KOMIeTeHIUsl MeponpusITHS
OK 01. Boibupats coco0sl P1,Temal.l,1.2,1.311-0/c,1.4,15,1.6 TecTupoBaHue

pelreHus 3a1a4 npoecCHOHaIbHON

ACATCIIBHOCTU IPUMEHUTEIIBHO
K pa3JIMIHBIM KOHTEKCTaAM

P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-0/c, 3.4
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/C,
48,49, 4.10,4.11
PS5, Temsr 5.1, 5.2

0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15, 7.16, 7.17
P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

YcrHbli onpoc
MartemaTHUECKUHN JUKTAHT
WnauBunyanbHas
caMocCTOsTeNbHas paboTa

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, Ipencrasnenue
6.8, 6.9, 6.10 IT-o/c, 6.11 PEe3Y/IbTaTOB MPAKTHYECKUX
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1- pabot

Kontponsras pabora
Brimostnenne

9K3aMCHAIITMOHHBIX 3aI[aHHI>'I
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P9, Temrr 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 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, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,

14.6

OK 02. Mcnone3oBath
COBpEMEHHBIE CPEJICTBA ITONCKa,
aHaJM3a U MHTEpIpETaIN
nHpopmanum, 1 THPOPMaIMOHHbIE
TEXHOJIOTHH JIJIsl BHITIOTHEHUS 33124
npoeCCHOHANBEHOM JIeITEIbHOCTH

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5 1-0/c, 2.6
P 3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temn1 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 TI-o/c,
48,49 4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TT-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temnr 11.1, 11.2, 11.3 IT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P 12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,

14.6

TectupoBanue

VYcTHBIH ompoc
MarteMaTHuecKuii AUKTaHT
WnnuBunyaneHast
caMocTosiTeNbHasl paboTta
IIpencraBnenue
PE3yABTATOB MPAKTUYECKUX
pabot

KonTponbHas pabora
Beinonnenue
9K3aMEHALMOHHBIX 3aJaHUI

OK 03. IInanupoBath u
peanu30BbIBaTh COOCTBEHHOE
po¢ecCHOHAIBHOE W JINYHOCTHOE
pas3BUTHE, IPEANPUHUMATEIBCKYIO
JeATeNbHOCTb B IPO(eCCHOHATBHOM
cepe, UCTIONB30BATh 3HAHUS 10
(hMHAHCOBOI TPAaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX CUTYALHAX

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4

P 4, Temur 4.1, 42, 4.3, 44, 4.5, 4.6, 4.7 TI-o/c,

48,49 4.10,4.11

PS5, Temrr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9 Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-0o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,

14.6

TectupoBanue

VYerHbll onpoc
MaremaTH4ECKUHM JUKTAHT
WnauBunyanbHas
caMocTosITeNIbHasE paboTa
[IpencraBnenue
PE3YABTATOB MPAKTUIECKUX
pabot

KonTponbHas pabora
Brmonaenne
9K3aMEHAIIMOHHBIX 3aJJaHHUH

OK 04. DddexTuBHO
B3aUMOJICHCTBOBATh U pabOTATh B
KOJUIEKTHBE M KOMaH e

P1,Temal.l,1.2,1.31I-0/c,1.4,15,1.6

P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-0/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c,
48,49, 4.10,4.11

PS5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TT-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

TectupoBaHue

YcrHbli onpoc
MartemaTHuecKui AUKTaHT
WNnnuBuayanbHas
caMocTosTeNbHas paboTa
IIpencraBnenne
pe3yabTaTOB MPAKTUYECKHUX
pabor

KonTponbnas pabora
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P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temrr 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, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,

14.6

Brimonnenne
9K3aMEHAIIMOHHBIX 3aJaHuHi

OK 05. OcymiecTBnATh yCTHYIO U
MTUCEMEHHYIO0 KOMM YHHKAIIUIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu ¢ yaeTom
0COOEHHOCTE! COLMANBHOTO U
KYJIbTYPHOT'O KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.51-0/c, 2.6
P 3, Temn 3.1, 3.2, 3.3 I1-o/c, 3.4
P 4, Temu 4.1, 4.2, 43, 44, 4.5, 4.6, 4.7 TI-o/c,
48,49 4.10,4.11

PS5, Tempr 5.1, 5.2
P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/c, 2.6
P 3, Temn 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temsl 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 11-o/c,
48,49 4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TI-o/C,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7 TI-
0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6P 9, Tems1 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 TT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,

14.6

TectupoBanue

VYcTHBIH ompoc
MarteMaTHuecKuii AUKTaHT
WnnuBunyaneHast
caMmocTosiTeNIbHasl paboTta
IIpencraBnenue
PE3yABTATOB MPAKTUYECKUX
pabot

KonTposbHas pabora
Beinonnenue
9K3aMEHAIIMOHHBIX 3aJJaHUH

OK 06. IIposBIATE TpaskJaHCKO-
NaTPUOTHYECKYIO O3ULIHUIO,
JEMOHCTPHPOBATH OCO3HAHHOE
TIOBEJICHUE HA OCHOBE
TPaJAUIMOHHBIX O0IIEYEIOBEYECKHX
LEHHOCTEH, B TOM YUCJIE C yIETOM
rapMOHH3ALMN MEXHALMOHAIBHBIX
1 MEXPEITUTHO3HBIX OTHOLICHHH,
MIPUMEHSATD CTaHAAPTHI
AQHTUKOPPYIIXOHHOTO TOBEACHUS

P1,Temal.l,12, 1.3 11-0/c, 1.4, 15, 1.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TT-o/c,
6.8, 6.9, 6.10 TT-o/c, 6.11

P 7, Tems1 7.1, 7.2, 7.3, 7.4,7.5,7.6, 7.7 TI-
0/¢,7.8,7.9, 7.10 Tl-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

14.6

TectupoBaHue

YcrHbli onpoc
MartemaTHUECKUHN JUKTAHT
WnauBunyanbHas
camocCTosITeNbHas pabora
[Ipencrasnenue
PE3YABTATOB MPAKTHIECKUX
pabot

Konrponpaas pabora
Brmomnaenne
9K3aMEHAITMOHHBIX 3aJJaHUI

OK 07. CozeticTBOBaTh
COXPaHEHHIO OKPYKAIOIIEH CPe/Ibl,
pecypcocOepekeHII0, IPUMEHATh
3HaHMs 00 U3MEHEHHUHU KITUMATa,

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c,

TectupoBanue

VYerHslii onpoc
MaTtemaTHueCKUi AUKTaHT
WnnuBuayanbsHas
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TIPUHITUIIEI OEPEKITUBOTO
MIPOU3BOJICTBA, (P dexTHBHO
JIECTBOBATDH B UpE3BbIUANHBIX
CUTYaIHIX

4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TT-0o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c,

14.6

caMocTosITeNIbHas paboTta
IIpencraBnenue
Pe3yNIbTaToOB MPAKTHYECKUX
pabot

KonTponbnas padbora
Beimonnenue
9K3aMEHAIMOHHBIX 3a[aHUH

K 1.2.
TEXHOJIOTUH,

OcymiecTBIsATh  BBIOOD

WHCTPYMEHTAJIbHBIX
CPENICTB U CPEJICTB BBIYUCIUTEIbHON
TEXHUKH TIPH OpraHM3alliy mporecca

pa3paboTku u UCCIICIOBaHHS
00BEKTOB npodeccnoHaNBHOM
JIeATENHEHOCTH.

P1,Temal.3,15,1.6

P2, Temn1 2.5, 2.6

P 3, Temn1 3.3, 3.4

P 6, Temnr 6.10, 6.11

P 7, Temr1 7.7,7.8,7.10, 7.11
P11, Temsr 11.3,11.4,11.6,11.7
P 12, Temsr 12.1, 12.2, 12.3, 12.4

YcTHBIH ompoc
WnnuBunyaneHast
camocTosTeNbHas pabora
[Ipencrasnenue
PE3YABTATOB NMPAKTHUYECKUX
pabot

Beinonnenue
9K3aMEHAIIMOHHBIX 3aJJaHUH

Tecr. Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM, TO3BOJSIONIAS ABTOMATHU3UPOBATh
IpoLEeAypY U3MEPEHUsl YPOBHS 3HAHUM U yMEHUN 00ydaromerocs.
[IpumepHbIe TeCTOBbIE 3aJaHUS
1. ®dynkuus y=3x2+5x-7 Ha3bIBACTCS:

1. -nuHelHast;
2. -IIOCTOSIHHAS;
3. -KBajJpaTUYHAS;

4. -mpsimast IPOTMOPIHOHATBHOCTb.
2. Eciu yist mo6oro X u3 obnactu onpeaencHus GpyHknuu f(x) BbIMOMHSICTCS YCIOBUE
f(-x)=f(X), To dbyHKIMSA HA3BIBACTCA:

3. -HedeTHas;

4, -yerHas;

5. -mepuoauyeckas;
6. -MOHOTOHHAs.

3. ®dyHKIWs y=a" Ha3bIBACTCH:

1. -creneHHOII;
2. -TI0Ka3aTeJIbHOI;

3. -Jorapu(MUUECKOI;

4. -KBaJpaTUYHOM.

4. Paznen reomeTpun. B xoTOpom m3yuaroTcsi cCBOMCTBA (GUTYp B IPOCTPAHCTBE HAZBIBACTCS:

1. -nyaHumeTpus;
-CTEpEOMETPHUS;

2.
3. -aHaATUTHYECKasi TEOMETPHS;
4. -eBKJIUJIOBA FEOMETPHSI.
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7.4 OueHoYHbIE CPeICTBA /sl MPOBeIeHUs] MPOMEKYTOYHOH aTTecTAlluu

7.4.1 Bonipocsl Ui IPOBEACHUS 3a4€Ta

He npenycmorpen

7.4.2 Bonipocsl 1151 IPOBEACHHUS IK3aMeHAa

[lenble n panMoOHaIBHBIE YKCTIA.

[lepnieHauKyIIpHBIE IPSIMBbIE B TPOCTPAHCTBE.
ApudmeTndyeckuil KOpeHb HaTypaJIbHOM CTEMEHH.
[TapannenbHble MPSAMBIE, NEPIEHANKYISIPHBIE K TUIOCKOCTH.
Crenens ¢ paliuOHAIBHBIM U JICHCTBUTENBHBIM IT0KA3aTEIIEM.
[Ipu3Hak nepneHauKyJJIIpHOCTH MPSMOM U IIIIOCKOCTH.
CrenenHas QyHKIMsI, e CBONCTBA U rpaduk.

Teopema o IpAMOU, NEPIICHAUKYIJISIPHOM K TNIOCKOCTH.

© © N o 0o &~ w b BF

B3anmuo oOpatHbie QyHKIHH.

[EEN
o

. PaccTtosiHME OT TOUKHU 10 MIOCKOCTH.

[EEN
[EEN

. PaBHOCHIbHBIE YPaBHCHUA U HCPABCHCTBA.

[EEN
N

. Teopema o Tpex neprneHIuKyIspax.

[EEN
w

. UppanmonanbsHble ypaBHEHUSI.

[EEN
SN

. Yron Mexay npsiMOM U MIIOCKOCTBIO.

[EEN
o1

. Iloka3zaTenbHas GyHKIUS, €€ CBOMCTBA U IpadUK.

[N
[op}

. JIByrpa"HbIi yroi.

[EEN
~

. IlokazarenbHbIe YPaBHCHUA.

[EEN
o

. Ilpu3HaK neprneHIuKyIIPHOCTH ABYX IIOCKOCTEH.

[EEN
©

. IlokazarenbHbIe HCPABCHCTBA.

N
o

. IIpsAMOYTOJIbHBIN TTapaJIeIennIIe]I.

21. CpoiicTBa (hyHKIIMHU y = tg X U ee TpaduK.

7.4.3 IlpuMepbl 3K3aMeHAIMOHHBIX 32124

N p—— LY ra——
1. Vmpocrure: V82°-(2a+Va?8?%)

2. Bomucuts: V129 * 0.027

1
3. Pemure ypaBHEHHS: a)cos X =2; 6)'“":3 tgx-1=0.
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1
4. Haiigute 3HaueHue BelpaxkeHus: log354 + log3 2

&
5. VYmpocrurte: V125 |

6. Borumcauts: 0,3%V 10+v6xy15 -0,1.

b
/. Haitnute 3nauenue Beipaxenus: log21s6 ,ecnu log2 b=3.

8. Pemnre ypaBHeHus: a)sin x =1;0)tg x+3=0.

9. Vnpocrure: V27ax\3a?,

T &7
10. Berancmurs: v (—3)2 x 2V8+ 9
5. 75
11. Haiimute 3HaucHue BeipaxkeHus: logd z +logs7 .

12. Pemute ypaBHEHUS: a)tg X =V3 ;0)2sin x-1=0.
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8.10INIOJIHUTEJBbHOE OBECHHEYEHUE JUCHUIIJIMHBbI
IIpunoxenue 1. KpaTkuil KOHCHEKT JIEKIUOHHBIX 3aHATHH
JIEKTIAA Ne 32
Tema: KITACCUDUKAIIA CIYYAMHBIX COBBITUN. KITACCUYECKOE OIPEJIEJIE-
HUE BEPOATHOCTU. CBOMCTBA BEPOATHOCTU COBBITHU S, HEITOCPEJICTBEH-
HBI ITOJCYET BEPOSATHOCTU. ITPUMEPEIL.

Pesynbrar, ucxon ucmbITaHus Ha3biBaeTCsl COObITHEM. COOBITUAMM SIBISIOTCS: BBITIAJICHUE
repOa Wi nu@psl, MOMaJaHUE B LIETb WIM MPOMaXx, MOSBJICHUE TOTO WM MHOTO YUCJIa OYKOB
Ha OpoIIeHHON UrpabHON KOCTH. i 0003HaUYEHUS COOBITUI UCTIOIb3YIOTCS OOIBIITNE OYKBbI
JaTtuHCKoro andasura: A, B, C u T.11.

Ecam mpu kaxaoM HCOBITaHWHM, TPU KOTOPOM MPOUCXOAMUT COOBITHE A, TPOUCXOAUT U
cobbiTue B, TO roBopAT, 4TO A BieYeT 3a co0oit coOwiTre B (BXxoauT B B, siBNs€TCs YacTHBIM
ciydaeM, BapuaHToMm B) win B Brirouaer coObiTre A, 1 0003HadaroT ACB.

JIBa cOOBITHS HA3BIBAIOTCSI COBMECTUMBIMHU, €CIIM TOSIBIEHUE OJAHOTO U3 HUX HE UCKITIOYAET
MOSIBJICHHUE JIPYTOTO B OJTHOM U TOM K€ HCTIBITAHUH.

2 CcOoOBITHS HA3bIBAIOTCS HECOBMECTHMBIMH, €CIH TOSBIEHHWE OJHOTO M3 HHUX HCKIIOYACT
MOSIBJICHHUE JIPYTOTO B OJTHOM M TOM K€ HCTIBITAHUH.

HecoBmecTumocTs Oosiee 4yeM IBYX COOBITHI B JaHHOM MCIBITAHUHM O3HAYaeT MX MOMapPHYIO
HECOBMECTUMOCTb.

JIBa coObiTust A 1 B Ha3pIBaloTCS MPOTHMBOIOJIOKHBIMU, €CIIM B JIAHHOM HCIBITAHUHM OHU
HECOBMECTHUMBI M OJHO M3 HHUX 00s3aTrenbHO MpoucxoauT. CoObITHE, MPOTHUBOIOJIOKHOE
CoOBITHIO A, 0603HaYAIOT A .

CoObiTHE Ha3bIBa€TCA JOCTOBEPHBIM (0OoO3HauaeMm (2), eciv B JAaHHOM HCHBITAHUU OHO
SBJISIETCSI €IMHCTBEHHO BO3MOXHBIM €r0 HCXOJOM, M HEBO3MOXKHBIM, €CIM B JIAHHOM
UCIBITAHUM OHO 3aBEJIOMO HE MOXeT mpou3olTu. CoObITHE Ha3bIBACTCS HEBO3MOXKHBIM
(o603HauaeM ), eciu B pe3yNbTaTe UCIIBITAHUS OHO BOOOIIE HE MOKET MTPOU30UTH.

CoObiTHe A Ha3bIBaeTCsl CIyYalHBIM, €CIM OHO OOBEKTUBHO MOXET HACTYMUTh WIH HE
HACTYINUTbH B JAHHOM HCTIBITAHUU.

Anre0Opa cOOBITHI.

Cymmoit cobbituit A u B nHaszwiBaetcs cobbitue C = A + B, cocrosiee B HACTYIUICHUH TIO
KpaliHel Mepe oHOro U3 coObITHi A miu B.

AHAJIOTUYHO CYMMOM KOHEUHOI'O YHCIIa COOBITHH Aj, Ay, ..., Ax Ha3pIBaeTcs coObITHE A =
AitA; + ... + Ay, cocrosiiiee B HACTYIUIGHHH XOTsI ObI OIHOTO U3 coObITHii Al, (1 =1, ..., K).

W3 ompenenenust cnenayer, uto A + B = B + A. ChnpaBeyuBo Takke M COYeTaTEIbHOE
cBoricTtBO. OHako A + A = A (a He 2A).

[Ipoussenenuiem coObituii A u B HaszwsiBaetrcs coOwitue C = AB, cocrosiiiiee B TOM, YTO B
pe3yJIbTaTe UCIIBITAHMS TPOU3OILIN U cOObITHE A, 1 coObITHE B.

AHAJIOTMYHO TPOU3BEJCHHEM KOHEYHOro umcia coObituii Al, A2, .., AK Ha3pBaetcs
cooritne A = A1A2...AK, cocTosiliiee B TOM, YTO B Pe3yJbTaTe MCIBITAHUS MPOU3OIILIN BCE
yKa3aHHbIE COOBITHS.

N3 ompenenenuss HemocpenctBeHHO cienyeT, uro AB = BA. ChopaBennuBbl Takxke
COueTaTeNbHbINA U AUCTPUOYTUBHBIN 3aKOHBL. OqHaKko AA = A (a He A?).

['oBOpAT, YTO COBOKYITHOCTH COOBITHI OOpa3zyeT MOJIHYIO TPYymiy COOBITUH Ui AaHHOTO
WCIIBITAHUS, €CTTU €T0 PE3yJIbTATOM 00S3aTEIIBHO CTAHOBUTCS XOTS ObI OJTHO M3 HHUX.

PaccmoTpuM TONMHYIO TpyHIy MOMAapHO HECOBMECTUMBIX COOBITHH Aj;, A, .., An,
CBA3aHHYIO C HEKOTOpbIM uchbITaHueM. IIpenmonoxkum, dYTO B 3TOM HUCHBITAHUU
OCYIIECTBJICHUE Kaxmoro u3 cobwituii Ail, (I = 1, 2, ..., K) paBHOBO3MOXHO, T. €. yCIOBHS
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WCIBITAHUS HE CO3JAI0T NPEUMYIIECTB B IMOSBICHUU KaKOro-JIMOO COOBITHS Mepea APYyTHUMH
BO3MOHBIMHU.

CoObiTuss A;, Ay, ..., An, oOpa3yromye MNOJHYK TpYIIy MONapHO HECOBMECTUMBIX H
PaBHOBO3MOJXKHBIX COOBITHH, Ha3bIBAIOT DJIIEMEHTAPHBIMU COOBITUAMU ().

CoObiTHe A Ha3bpIBaeTCs OJArONPUATCTBYIONIMM COOBITHIO B, ecniu HacTymiieHne coObITust A
BJIEYET 3a cOOOU HacTymiieHue coObiTus B.

Krnaccuyeckoe onpenenenue BeposTHOCTH. BepositHocThio P(A) coObiTusi A Ha3bIBaeTcs
OTHOIICHHE M/N YuCcIa 3JIEMEHTAPHBIX COOBITHH, OJarOMPUATCTBYIONIMX COOBITHIO A, K YHCITY
BCEX JIEMEHTApHbBIX COOBITUH, T.€.

P(A) = m/n.
CBOICTBA BEPOSITHOCTU COBBITHUA:

1. BeposSTHOCTH IOCTOBEPHOTO COOBITUS paBHA 1. JleCTBUTENBHO, JOCTOBEPHOMY COOBITHIO
JIOJKHBI OJIaronpusiTCTBOBATH BCE N 3JIEMEHTAPHBIX COOBITUH, T.€. M = N U, CJIeI0BaTENbHO,
P(Q)=m/n=n/n=1.

2. BeposATHOCTh HEBO3MOKHOTO cOObITUS paBHa 0. B camoM jienie, HEBO3MOKHOMY COOBITHIO
HE MOJKET OJIaroNnpUsTCTBOBATH HU OJTHO U3 3JIEMEHTApHBIX COObITHH, T.€. M = 0, oTKyna: P(Q)
=m/n=0/n=0.

3. BeposTHOCTb CIy4alHOTO COOBITHS €CTh IMOJOXKHUTEIbHOE YHCIO0, 3aKIIOYCHHOE MEXKIY
HyJleM U enuHuled. JleiicTBUTeNnbHO, cliydalHOMY COOBITHIO OJIarONpHUsATCTBYET JIUIIb YacTh
u3 o0Iero yucia saeMeHTapHbIX coObiTuil. [loaToMy B 3TOM cimydyae 0<m<n u, 3HAYWT,
0<m/n<1. CnenoBatenbuo, 0<P(A)<I. T.0., BEpOSITHOCTH JIIOOOTO COOBITHS YIOBIIETBOPSET
nBoiiHOMy HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. M3 onpeneneHust BEpPOSATHOCTH CIEAYET, UTO dJIEMEHTAPHbBIE COOBITUS SIBIISIFOTCS
PaBHOBEPOATHBIMHU, T. €. 00JIAIAl0T OJHOM U TOM K€ BEPOSTHOCTBIO.

CoObITHS, BEPOATHOCTH KOTOPBIX OYEHb MaJIbl (OJIM3KU K HYJIIO) WM OYEHb BEJIUKH
(6M3KM K €IUHUIE), HA3bIBAIOTCSI COOTBETCTBEHHO MPAKTUYECKU HEBO3MOKHBIMU WIIH
MPAKTUYECKH IOCTOBEPHBIMH COOBITUSIMHU.

CTATUCTUYECKOE ONPEAEJEHUE BEPOATHOCTHU COBLITUA 1 YCJIOBUA

Elr'o NIPUMEHUMOCTH. TIPUMEP.

CraTucTUYecKoil BEpOATHOCTBIO COOBITUSI A Ha3bIBAETCS OTHOCHTENbHAS YacTOTa (4acTOCTh)
MOSIBJICHUSI 3TOTO COOBITHS B N MTPOU3BEACHHBIX UCTIBITAHUSX, T.€.

I5(A)=W(A):%,

e P (A - craructuyeckas Bep-Tb coObITHs A; W(A) - OTHOCUTENbHAS YaCcTOTa (4aCTOCTD)
COOBITHSL A; M - YUCJIO UCTIBITAHUN, B KOTOPBIX TOABWIOCH COOBITHE A; n - 00IIee Yucio
HCIIBITAHUU.

B ornnume ot «mMaTemaTudeckoit» BeposTHOCTH P(A), paccmaTpuBaeMoil B KJIaCCHUYECKOM
onpeneneHun, craructuueckas Bep-Tb P (A)  gpugercs  XapaKTEPUCTUKOM  OINBITHOM,
skcriepuMeHTanbHON. Ecnu P(A) ects mons ciydaeB, OJaronmpusTCTBYIOMIMX COOBITHIO A,
KOTOpasl OIPENENAETCS HEMOCPEACTBEHHO, 0e3 Kakux-1mu0o ucnbitanuii, o P (A ectp momns
Tex DakTUYeCK! MPON3BEICHHBIX UCTIBITAHUMN, B KOTOPBIX COOBITHE A MOSBUIOCH.

CrarucTudeckoe onpeaesieHue Bep-TH, Kak U MOHATUS U METOAbl TEOPUU BEPO-TEU B IIEJIOM,
MPUMEHUMBI HE K JIIOOBIM COOBITHSIM C HEOTPEJECICHHBIM HCXO0JIOM, KOTOPhIE B JKUTEHCKOU
MPAKTUKE CYHUTAIOTCS CIy4alHBIMH, a TOJBKO K TEM W3 HHX, KOTOpble 00JIaJ1aroT
ONPEACICHHBIMU CBOMCTBAMH.

1) PaccmarpuBaembie coObITHS 1.0. MCXOJaMU TOJBKO TEX WCIBITAHUN, KOTOpBIE M.0.
BOCIIPOM3BEACHBI HEOIPAHUUEHHOE YUCIIO Pa3 MpU OJHOM U TOM K€ KOMIUIEKCE YCIOBHIA.

58



2) CoObITusl JOMKHBI 00NaAaTh TaK Ha3bIBAEMOW CTATUCTUYECKOW YCTOMYMBOCTBHIO, WIIU
YCTOMYMBOCTHIO OTHOCUTENBHBIX YaCTOT. JTO O3HAYAET, UTO B PA3IMYHBIX CEPUAX HCIBITAHUI
OTHOCHTEJIbHASI 4acTOTa (4aCTOCTh) COOBITHS M3MEHSIETCS HE3HAYUTEIbHO (TEM MEHBIIE, YeM
OOJIBIIIE YHCIIO HMCHBITAHUM), KOJEOIACh OKOJIO MOCTOSHHOrO umciia. OKazanoch, YTO 3THUM
MTOCTOSTHHBIM YHCJIOM SIBJISIETCS BEPOSATHOCTH COOBbITUS. DaKT MPUOIMKEHUS] OTHOCUTEIHHOMN
YaCTOTHI, WM YaCTOCTHU, COOBITUSI K €r0 BEp-THU MpHU [] YKclia WUCIBITAaHUN, CBOJSAIIUXCS K
CXeMe CJydaeB, TOATBEPKIAECTCS MHOTOYUCICHHBIMH MAaCCOBBIMH  JKCIIEPUMEHTAMH,
MPOBOJAMMBIMU PA3HBIMH JIMIIAMHU CO BPEMEH BOSHUKHOBEHHUS TEOPUU BEP-TEil.

3) UYwucno ucnpiTaHUi, B pPE3yJbTaTe KOTOPBIX MOSBISIETCS COObITHE A, HOMKHO OBITh
JOCTaTOYHO BEJUKO, MO0 TOJBKO B 3TOM CIydyae MOXHO CUUTaTh Bep-Tb coObITUA P(A)
NpUOIMKEHHO PaBHOW €e OTHOCUTEIbHOM yacToTe. Pe3roMupys, MOKHO CKazaTbh, YTO TEOpUs
Bep-TeH W3y4aeT JIUIb TaKhE€ COOBITHS, B OTHOIICHUH KOTOPHIX MMEET CMBICI HE TOJBKO
yTBEpXKIAeHUE 00 WX CIy4yaHOCTH, HO M BO3MOXHa OOBEKTHBHAsI OLICHKA OTHOCHUTEIIbHOU
YaCTOTHI UX MOsIBIIEHUS. Tak, yTBEp)KJIEHHUE, YTO MIPH BHITIOJHEHUH OTPECICHHOTO KOMITJIEKCa
yCIOBUM S BEPOSATHOCTH COOBITHS = P, O3HAYAET HE TOJIBKO CIy4YalHOCTh COOBITHUSI A, HO U
OTIpeIeTICHHYIO0, IOCTATOYHO OJM3KYIO K P, JOJIO TOSIBICHUN COOBITHS A MpU OOJIBIIIOM YHCIIE
WCIIBITAHUI; a 3HAYUT, BBIpAXKAET OMPECICHHYI0 00BEKTUBHYIO (XOTS U CBOCOOPa3HyI0) CBSI3b
MEXJy KOMIUIEKCOM YCIOBUN S M COOBITHEM A (HE 3aBUCAIIYIO OT CYOBEKTHBHBIX CYXXJICHUN
0 HAJIMYWU TOM CBSI3W TOTO WM MHOTO Jiniia). Y make mpocTo CylecTBOBaHUE BEPOSTHOCTH P
(korma camMoO 3HAYEHHE P HEU3BECTHO) COXPAHSIET KaueCTBEHHO CYTh 3TOTO YTBEPXKIACHHUS,
BBIJICJICHHYIO KypCHBOM.

Jlerko MmpoBEpUTH, YTO CBOWCTBA BEP-TH, BBITEKAIOLIME U3 KIACCHUYECKOTO OIpEIEICHUs,
COXPAHSAIOTCS U MIPU CTATUCTUYECKOM OIPEACIICHUH BEPOSITHOCTH.
3ameuanue: 1) Craructuyeckass Bep-b MOKET ObITh HaiiieHa TOJIBKO IOCIJI€ MPOBEACHUS
OTBITOB, @ JJI KJIACCHUUYECKOM BEpPOSITHOCTU OMBITHI HEe HYXHbI. 2) Cratuctuyeckas Bep-Tb
NOJTy4aeTCsl Pa3IMYHOM JUIsi Pa3HbIX CEPHIl OIBITOB, OJHAKO MHPHU JOCTATOYHO OOJIBIIOM
KOJIMYECTBE OMNBITOB MPAKTUYECKU JOCTOBEPHO, YTO CTATUCTUYECKash Bep-Tb OYAET CKOJIb
YTOJHO MaJIO OTINYATCS OT KJIACCUYECKON Bep-TH (YCTOMUMBOCTh CTATUCTUUYECKON BEp-TH).
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JINCT

M3MEHEHUH pabouell yueOHOM MporpamMmsl 1O AUCLUHUIIIINHE
IIA.01 MaremaTuka: ajaredpa, Ha4ajia MATeMATHYE€CKOI0 AHAJIHU3A, TeOMeTPus

JloTo/IHEHNS ¥ U3MEHEHHUS, BHOCUMBIE B pPa00UYI0 MPOrpamMmy JUCHUTITHHBI

OcHoOBaHHsI BHECEHUS Pasznen PII/I, B KoTOpBII ConeprkaHrne BHOCUMBIX
JOTIOJIHEHU U U BHOCATCSI U3MEHEHUS JIONIOJIHEHU W, U3MEHEHU I
W3MEHECHUHN
[Ipennoxenne HET HET
paboronarens
[Ipennoxenne HET HET
COCTABUTEJISI IPOTPAMMBI
[Tpuobperenue n.5. [lepeuens ocHoBHOM 1 | OOHOBJICHHE CITUCKA
JUTEpaTypbl, OOHOBJICHHUE | JONOJHUTEILHON yueOHOU PEKOMEH1yEMO JINTEPATyPhI
MIEPEUHS U COACPKAHUS | JIUTEPaTypbl, HEOOXOMUMOMN
OBbC u 0a3 maHHBIX JUIST OCBOECHHUS JTUCIIUILINHEI

CocraBuTenb: NpenoiaBaTesb C.A. Paguenko

noAaInuncCh

YTBep)KI[eH Ha 3aCCIaHuun HpeﬂMeTHO'HHKHOBOﬁ KOMHCCHUH @HSHKO'M&TCM&TI/I‘ICCKI/IX nu

CIICOHUAaJIbHBIX JUCHUIIIIMH CIICTIHAJIbHOCTHU KOMHBIOTepHI)Ie CCTHU

npotokost Ne 1 ot «29» mas 2017 1.

Hpez[cez[aTenL HpeﬂMeTHO'HHKHOBOﬁ KOMUCCHU q)HSI/IKO'MaTCMaTI/I‘ICCKI/IX nu

CIICOUAJIbHBIX JUCHUIIIIMH CIICTIHAJIbHOCTHU KOMHBIOTepHI)Ie CCTHU

Hauvanpnuk YMO ¢unmnana

A.b. ntkuu
«29» mas 2018 .

A.C. [lemueHKO

3aBemytomias 6uOIMOTeKOH (urana

«30» mas 2018 .

M.B. ®ydanbsko

Hagansuuk UBIL] (mporpammHo-uHpoOpMariionHoe
obecrieyeHre 00pa3zoBaTENbHOIN MPOTrPAMMBI)

«30» masg 2018 1.

B.A. Tkauenko
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PELIEH3US

Ha pabodyto nporpammy yuebHo# qucuurmiuael Y .01 MaTtemaTrka
s cnennaabHocT 09.02.06 CeteBoe U crcTeMHOE aIMUHUCTPUPOBAHKE

Pabouast mporpamma  yuebHoit  mucimmimasl  YJ[.01  Maremaruka
coorBeTcTBYeT  TpeboBanusM  ®PI'OC  cpemmero  oOmiero  oOpa3oBaHus,
NPEIbABIAEMBIX K CTPYKTYpe, COIEP)KaHHIO U pe3yJbTaTaM OCBOECHHS y4eOHOM
maciumivael - YJ[.01  «Martematuka», mpumepHOi  pabodeit  mporpamMel
obmeobpa3oBaTeNbHOM  OUCHUIUIMHBL  «MareMatuka» uis  IpoecCHOHANBHBIX
00pa3oBaTeIbHBIX OpraHW3alldil, yTBepKAeHHOM Ha 3acemannu CoBeTa IO OLEHKe
CoJlep)KaHMs U Ka4yecTBa IIPUMEPHBIX pabodux mporpamMm o0Ineo0pa3oBaTeNLHOIO U
COLUAIbHOTO-TYMaHUTAPHOIO IIMKJIOB CpeIHEero npodeccHoHaIbHOTO 00pa30BaHUS
(mporokon Nel4 or 30 mHosOps 2022r.), U demepalbHOMY TIOCYIapPCTBEHHOMY
00pa3oBaTebHOMY CTaHIApPTy CPEIHEro NpodecCHOHANILHOr0 00pa3oBaHUs 110
cnenuansHocTH  09.02.06  CereBoe M CHUCTEMHOE  aIMHHHUCTPHUPOBAHUE
(TEXHOJIOTHYECKMH  NPOQUIb),  YTBEPXKIEHHOTO  TNpHUKa3oM  MHMHHCTEpCTBA
obpazoBanus u Hayku Poccuiickoit ®@enepanun or «10» wmroms 2023 r. Ne 519,
(3aperucTprupoBaH B MuHuctepctse roctuini Poccuu 15.08.2023 1. per. Ne 74796).

B pabouyro nporpamMmy yueOHON AMCUMILIMHBI BKJIFOUEHBI pa3aenbl «IlacmopT
paboueli mporpaMMel y4eOHOI AUCHUIUTHHBDY, «CTPYKTypa U ComepKaHHe y4eOHOIt
IMCUMILIMHBD),  «OOpa3oBaTelibHBIE  TEXHOJIOIWH», «YCIOBHS  pealu3aluu
IporpamMmbl y4eOHOW IUCHUIUIMHEBD), «llepeyeHb OCHOBHEIX M JOIOJHHUTEIBHBIX
UH(OPMALIMOHHBIX HCTOYHUKOB, HEOOXOOMMBIX Ui OCBOEHHUS JUCLUILIMHBD»,
«MeToau4eckue peKOMEHJAUUMU OOydYaroIUMCS 110 OCBOEHHUIO JUCLUIUTHHBDY,
«OneHoYHbIE CpeNCTBAa Ul KOHTPOJSI yCIEBaeMOCTH» M «JIONMONHHUTENbHOE
obecrieyeHne TUCIUIUTAHBD.

Crpyktypa u cozepxaHue pabodell NpOTrpaMMbl COOTBETCTBYIOT —LEISIM
obpaszoBatensHoil mporpammbl CITO mo cmenmanssoctn 09.02.06 «CereBoe u
CHUCTEMHOE aIMHMHHUCTPUPOBaHHE» U Oyayied NpodeCcCHOHANBHOM IesTeNbHOCTH
CTYJIeHTA.

Ob0vem  paboueli mporpamMmbl  y4eOHOM  JUCLMIUIMHBL  IIOJHOCTBIO
COOTBETCTBYeT Y4eOHOMY IITaHy IIOATOTOBKH [0 JaHHOW CIENUaIbHOCTH. B
IpOrpaMMe 4YeTKO CQOpPMYJIHPOBAHBI LI€NU OOYYEHHsS, a TAKKe IPOrHO3HPYEMBIE
pe3yJIbTaThl 00YUEeHHs 110 TUCIUILIUHE.

Ha ocHOBaHMM NpOBEIEHHOW SKCIEPTH3a MOXKHO CIENaTh 3aKIFOYEHHE, 4TO
pabouast mporpamMma ydeOHou aucuuirael ¥YJ[.01 Maremaruka 1o croenuanbHOCTH
09.02.06 «CeTeBoe M CUCTEMHOE aIMUHHCTPUPOBAHKE» COOTBETCTBYET TPeOOBAHUAM
CTaHJapTa, mpodeccuoHaNbHBIM TPeOOBaHUAM, a TAK)KE COBPEMEHHBIM TPe6OBaHHAM
pBIHKa Tpy[a.

ITpocdeccop kadenpbl MaTeMaTUKH,

UH(POPMATUKHU, €CTECTBEHHOHAYYHBIX %

U O0OIIeTeXHUYECKUX TUCIIMILIHH, Q}QH@/M'

JOKTOpP TEXHUYECKHX HayK, mpodeccop O

« » 20 r. A.A. Macnak



PELIEH3MSI

Ha pabouyro nmporpaMMy yuebHol aucuuruiuasl Y J[.01 Maremaruka
s cnermanbHocTr 09.02.06 CeTeBoe U cUCTEMHOE aIMUHUCTPUPOBAHUE

PaGouyass mporpamma  yueOHoW — aucuumiuHbel  YJ.01 ~ Maremartrka
coorBercTByeT  TpeboBammsm  ®PI'OC  cpemmero  obmiero  oOpa3oBaHus,
IpeNbABISIEMBIX K CTPYKTYpE, CONEPKaHHIO U pe3ysbTaTaM OCBOEHHs y4eOHOMH
macuumieel - YJ.01  «MaremaTtikay, THpUMepHOH  pabouell  IMpOrpaMMbl
0011e00pa3oBaTeibHOM  NUCUUIUIMHEL  «MaTteMaTukay [Uii [pOQeCCHOHANBHBIX
00pa3oBaTesIbHBIX OpraHW3alui, yTBepXKIeHHOH Ha 3acenaHnu CoBeTa IO OLEHKE
COZIEPXKAaHUS U Ka4eCTBa MPUMEPHBIX PaboOUMX MPOrpaMM 00Ie00pa30BaTENLHOTO U
COLMAILHOrO-T'YMaHUTAPHOTO IMKIIOB CpeJHEero Mmpo(ecCHOHAIbHOIO 00pa30BaHHUs
(mpotokosn Neld ot 30 nHosOps 2022r1.), U QenepalbHOMY TrOCYyIAPCTBEHHOMY
00pa30BaTeNbHOMY CTaHIAPTy CPEAHEero MNpo(ecCHOHAIBHOTO 00pa3oBaHus IO
crienmanbHOocTd  09.02.06  CeTeBOoe UM CHUCTEMHOE  aIMHHUCTPHPOBAaHHE
(TeXHOJOTMYECKUH  Mpoduiab),  yTBEPXKAEHHOIO  MpHKa3oM  MuHHUCTEpCTBa
oOpasoBanus ¥ Hayku Poccuiickoit ®enepanmu ot «10» mrons 2023 r. Ne 519,
(3apeructpupoBan B Munucrepctse roctunnu Poccnn 15.08.2023 r. per. Ne 74796).

B pa6ouyro nmporpamMmy y4eOHON JUCLUILTUHBI BKIIOUEHBI pasneinsl «llacnoprt
paboueli mporpaMMbl yueOHON TUCHUILTHHBDY, « CTPYKTypa U cofepikaHue yueOHOM
IUCLUIIIUHEY,  «OOpazoBaTebHBIE  TEXHOJOTMM», «YCJIOBHS  pealn3alun
IporpaMMbl  y4eOHO#H IUCHMIUTHHBD, «llepedeHb OCHOBHBIX M [JOINOJHHUTEIBHBIX
HH(POPMAIIMOHHBIX HCTOYHUKOB, HEOOXOAMMBIX [UIl OCBOEHHMS JUCLIUILUIAHBIY,
«Meroandyeckne peKOMeHAAMu OOydYaromUMCs 10 OCBOEHHUIO JAMCLHUILIMHBDY,
«OleHoYHBIE CpefcTBa JUIS KOHTPOJIL yCIleBaeMoCTH» U «JlOTONHUTENBHOE
obecrieueHre TUCHUIUIMHBDY.

CrpykTypa u coaepkaHue pabodell MporpaMMbl COOTBETCTBYIOT LEISAM
obpasosatenproil mporpammbl CIIO mo cnenuansHoctu 09.02.06 «CerteBoe u
CHUCTEMHOE aIMHUHHUCTpUpOBaHHWE» U Oyayiied Npo¢eCCHOHAIBbHOW AEATEILHOCTH
CTyJIeHTA.

Ob6bem  paboueld  mporpamMmbl  y4eOHOW  OUCLHMIUIMHBI  IIOJIHOCTBIO
COOTBETCTBYEeT Y4eOHOMY IUTaHy MOATOTOBKM IO JaHHOM cHenuanbHocTH. B
nporpamMme 4eTko c(hopMyIHpOBaHbl Ledd OOy4YEeHHs, a TaKKe NPOTHO3HUPYEMBIE
pe3yabTaThl 00yUeHus IO JUCLUIUIMHE.

Ha ocHOBaHHWH TMPOBENEHHOMN 3KCIEpTH3a MOXHO CIENaTh 3aKIIYEHHE, YTO
paGouast mporpamMma ydeOHoH aucuuiuiuHbl ¥Y/J.01 MaTtematuka 1o CrenmaibHOCTH
09.02.06 «CeTeBoe ¥ CUCTEMHOE aIMHUHHCTPUPOBAHHE» COOTBETCTBYET TPEOOBAHMUIM
cTaHgapTa, IpohecCHOHaIbHBIM TPeOOBAHMSIM, a TAKXK€ COBPEMEHHBIM TPEOOBaHUAM
pBIHKA TpyAa.
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