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1. TACIIOPT PABOYEH TPOT'PAMMBI JIJUCHUTLJIAHBI
OY .04 <cMATEMATHUKA»

1.1. MecTo AUCHUIIMHBI B CTPYKType npodeccuoHAIbHONH 00pa3oBaTe/ibHOIl NMPOrpaMMbl
CIIO:

OobmeoOpazoBatenpHas  gucuumiinHa — «MaTtemartuka» — sBIsieTCS  00s3aTe€IbHOW  YacTbiO
001eo0pa3oBaTeIbHOTO KA 00pa3oBarenbHOM mporpammbl B cootBeTcTBUH ¢ PI'OC mns mpodeccun
15.01.05 Cpapmuk (py4HOU W YaCTUYHO MEXaHU3HPOBAHHOW CBApKH (HAILJIABKH )

1.2. llesin U nJIaHMpYeMble pe3yJabTaThl OCBOCHHS JUCHUIIMHBI:

1.2.1. Heap AMCHUANIMHBI

Copnepxanue mporpaMmbl 00IIe00pa3oBaTeNbHON AUCUMIUIMHBL «MaTemMaTuka» HampaBlIeHO Ha
JTOCTH)KCHHE pe3yJbTaTOB €€ Hu3ydeHus B cooTBeTcTBHH ¢ TpeboBanusmu PI'OC COO c yyerom
npodeccuonanbHoi HarpasneHHOcTH PI'OC CIIO.

1.3.Kon4ecTBO 4acoB Ha 0CBOECHHME IPOrPAMMBI IM CHMIIJIMHBI:
KosamnyecTBo 4acoB Ha OCBOCHHME IPOrpaMMbl y4€OHOM JUCIUITIINHBL:
O6wem OIl obyyaromerocst 340 gaca, B TOM 4nCIIE:

00s13aTeNbHON ayIMTOPHOM yueOHO Harpy3ku odydaromerocs 340 yacos.



1.2.2. IlnanupyemMblie pe3yabTaThl 0CBOEHHUsI 00111€00pa30BaTebHOI THCHUILUIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

O01mme KOMNeTeHInH

Tlnann

pyeMble pe3yJbTAThl 00y4eHHs

Obuue

JucuunauHapHbie

(OK 01 Br16upats crioco0st
[pereHus 3anad
poeccroHaIbHOM
InesTensHOCTH IPUMEHUTEIIBLHO
K pas3inM4YHBIM KOHTEKCTaM

- TOTOBHOCTB K TPY/Iy, OCO3HAHHE [[EHHOCTH MACTEPCTBA, TPYIOIIO0HE;

- TOTOBHOCTh K AKTHBHOM JIEATENHHOCTH TEXHONOTHYECKOH ¥ COIHAIHHOM]
HAMIPABICHHOCTH, CHOCOOHOCTh HHHLHUPOBATh, IUIAHHPOBATH M CaMOCTOSTEIBHO)
BHITIONTHSTH TAKYIO JAESTENBHOCTS;

- HHTEPEC K Pa3iuIHbIM chepam MpodecCHOHATBHOM AeSITeTbHOCTH,

(OBnageHre yHUBEPCAIbHBIME YUeOHBIMU T03HABATEIBHBIMU JCHCTBHAMU:

2) 6a30BbBIE IOTHUECKHUE ICHCTBHS:

- CaMOCTOSITENHHO (OPMYJIUPOBATH M AKTYyaIM3UPOBATh MPOOIEMY, pacCMaTpPHUBATh eg)
BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECTBEHHBIN
Kiaccudukalmu u 00001IeHNS;

- ONPEIeIATh LIENH ASITeIbHOCTH, 331aBaTh apaMETPhl H KPUTEPHUH UX JOCTHIKEHUS;

- BBISIBJISITH 3AKOHOMEPHOCTH U IPOTHBOPEYHS B PACCMATPUBAEMBIX ABJIEHUAX;

- BHOCHTH KOPPEKTHBBHI B JIESTENHHOCTD, OIEHHBATH COOTBETCTBHE PE3YIIHTATOB LEISIM,
OLICHUBATH PHCKH IIOCIIEICTBUI NEATEIBHOCTH;

- pa3BUBATH KPEATHBHOE MBIIIJIEHUE TIPH PENICHAM KU3HEHHBIX TIPOGIIEM

0) 6a30BbIC HCCIIEIOBATEIBCKUE ICHCTBUSL:

- BJIaJICTh HABBIKAMHU yIeOHO-UCCIIEIOBATEIbCKOI U MPOSKTHOM AeSITEIbHOCTH, HABBIKAMHY]
[paspereHus mpoodem;

- BBISBJIATH NPHIUHHO-CIIENCTBEHHBIE CBSA3M M AKTYyaAIM3UPOBATh 3a/ady, BBIIBUTATH|
rUIoTe3y ee pelleHus], HaXOAUTh apryMEHTHI sl JOKAa3aTeNbCTBA CBOMX YTBEP)KACHUIL,
3a1aBaTh TapaMeTPhl M KPUTEPUH PELICHHUS;

- aHAJIM3UPOBATH IOJNYYEHHBIE B XOJ€ PpEIIEHHs 3aJaud pe3ybTaThl, KPUTHUECKH|
OLICHHBATD MX JOCTOBEPHOCTD, IPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSX;

YMETh TIEPEHOCHTh 3HAHHS B II03HABATENHHYI0 W IPAKTHYECKYIO 00JacTH|
bKU3HEIES TETLHOCTH;

- yMETh HHTErPUPOBAThH 3HAHHS U3 Pa3HBIX MPEAMETHBIX O0nacTeii;

- BBIIBUTaTh HOBBIC HJICH, IPEUIAraTh OPHTHHAIBHbIE TOAXO/bI U PEIICHHS;

1 CIIOCOGHOCTD WX MCIIOJIB30BAHMS B [I03HABATEILHON M COL[HANIHON MPAKTHKE

MIpU3HAaK WA OCHOBaHUA i1  CPABHEHHUS,)

-BJIAICTE METOAaMH [JOKa3aTe€JIbCTB, AJrOpUTMaMH PEIICHUS 3ala4d; YMCHHUC q)OpMyJ'IPIpOBaTI) ONIPEaACIICHUS,
[AKCUOMBI 1 TECOPEMBI, IPUMEHATD UX, IPOBOAUTE JOKA3aTEIIbHBIC PACCYXKACHHUA B XO04€ PCIICHUS 3a1a4;

- YMETb OIIEPHUPOBATH IIOHATHAMM: CTECIICHb YUCJIa, norapmbM 4ucia; YMEHUE BBIIIOJIHATH BBIMUCICHUE 3HAYCHUH U
Hpeo6pasoBaHmI BI)Ipa)KeHI/Iﬁ CO CTCIICHAMH H J'IOI‘apPId)MaMI/I, HpeO6pa3OBaHI/[H [{pOGHO-paL{I/IOHaﬂBHHX

BBIDAYKEHUIA;

- yMeTb OIepuUpOBaTh MOHATHSAMH: palUMOHAIbHBIE, MppAllMOHAJIbHBIE, I10KA3aTelbHbIE, CTENEHHbIE,
iorapumMuaeckue, TPHTOHOMETPHIECKHE YPABHEHUS U HEPABEHCTBA, X CHCTEMEL;

- yMeTb omepHpoBaTh IOHATHAMHU: (DYHKIHS, HempepbiBHas (yHKOWS, MPOU3BOJHAS, MepBooOpa3Hasd,

OHpe/iesIeHHbI MHTErPpall; YMETh HAaXOJWTh IPOU3BOJHBIC BIEMEHTApPHBIX (YHKIHI, HCIOJb3Ys CIPABOYHbIC
MaTepHalbl; HCCIENOBaTh B MPOCTCHINNX Cilydasx (YHKIMH Ha MOHOTOHHOCTb, HAXOAUTh HAHOONBIIHE U
HauMEHbIINe 3HaueHUs! (DYHKIHH; CTPOUTH Ipa)Ky MHOTOUWICHOB C HCIIONB30BaHUEM allllapaTa MaTeMaTHIeCKOro|
aHa/IM3a; PUMEHATH IPOU3BOJHYIO NP PEIICHMH 33ad HAa JBIKCHHE; PEIIATh IPAKTUKO-OPUCHTHPOBAHHBIC
3ajlauy Ha HanOOJIbIINE ¥ HAaNMEHbIINE 3HAUCHNUs, Ha HAX0XKCHHE ITyTH, CKOPOCTU U YCKOPEHUS;
- yMeTb onepHpoBaTh NOHATHSAMH: pallliOHaNbHAas (YHKIWS, IOKa3aTeNlbHass (QyHKIUS, CTeleHHas (YHKI,
lmorapumudeckasi QyHKIHS, TPUTOHOMETpUUeCKue (GyHKIUH, oOpaTHble (GYHKIHMH; YMEHHE CTPOUTH rpaduky
M3ydeHHbBIX (QyHKINH, NCIOIB30BaTh IpadUKK IPH N3YYSHUH MPOIECCOB U 3aBUCHMOCTEH, IIPH PEIICHHUH 3a1a4 U3
PYTHX Y4YeOHBIX IIPEIMETOB M 3ajJad M3 PEIbHON JKH3HH; BEIpaXaThb (OPMYIaMH 3aBHCHMOCTH MEXIY)|
BeMuMHAMY;
- yMeTh pemath TEKCTOBBIC 3a/laull Pa3HBIX TUIIOB (B TOM YHCJIC HA IPOLEHTHI, JOJIHM M YacTH, Ha JBIDKEHHUE,
[paboTy, CTOMMOCTH TOBapOB M YCIYr, HaJOTH, 3aJadd M3 OOJACTH YIPAaBICHHS JMYHBIMH M CEMEHHBIMH
(brHAaHCaMM); COCTABIATH BBIPAXKCHHS, YPABHEHHS, HEPABEHCTBA M UX CHUCTEMbI 110 YCIOBHIO 3aa4H, HCCIIE0BaTH)
[10JTy4eHHOE pellleHHe U OLICHUBATh NIPaBIOII0JOOHOCTh Pe3yJIbTATOB;
- yMeTb OonepHpoBaTh NMOHATHAMHM: CpelHee apudMeTHdeckoe, MeAUaHa, HauOOIbIIee M HAaMMEHbIIee 3HAUCHHS,
a3Max, MAHCIEpPCHs, CTAHZAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeThb W3BIICKaTh, HHTEPIPETHPOBATH
mH(bOpMAIMIO, NPENCTABICHHYIO B TaONMIAX, Ha JUarpaMmax, rpadukax, OTpakaloIlyl0 CBOICTBa peallbHBIX
[POIIECCOB W SIBJICHHH; NPEACTABISATh HMH(MOPMAIUIO C IOMONIBIO TAaOJWII M JUarpaMM; HCCIIEIOBATH)
CTaTHCTUYECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHHEM IpadUuecKuX METOIOB U HIICKTPOHHBIX CPEICTB;
- yMeTbh omepupoBaTh MOHATHAMHU: CIy4allHBIH OIBIT M CIy4alHOE COOBITHE, BEPOSITHOCTH CIY4ailHOTO COOBITHS;
[YMEHHe BBIYUCIATH BEPOSTHOCTh C HMCIIOJIBb30BAHUEM TpapUUECKUX METOJOB; IPUMEHATH (GOPMYIIBI CIOKEHUS 1
[YMHOXEHHSI BEpOSTHOCTEH, KOMOMHATOpHBIE (aKThl M (OPMYJIBI IIPH PEIICHUH 3ajad; OLCHUBATH BEPOSTHOCTH
[peasbHBIX COOBITHIM; 3HAKOMCTBO CO CIy4aiHBIMK BETHYMHAMH; YMEHHUE TIPUBOUTD IIPUMEPBI IPOSIBICHUS 3aKOH
OonpIIMX YrceN B PUPOTHEIX M OOIIECTBEHHBIX SIBICHHUIX;
- yMeTb OIepUpoBaTh MOHSTHAMH: TOYKa, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO, ABYTPaHHBIH  yroi,|
CKpEIMBAIONINECS MpPSAMBIC, MAapaUICbHOCTh M ICPINCHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrol MEK.Iy|
[IPSIMBIMH, YTOJI MEXIY HPSIMOM U INIOCKOCTBIO, YTOJ MEXKIY INIOCKOCTSIMH, PACCTOSIHHE OT TOYKH [0 INIOCKOCTH,
[PACCTOSIHUE MEXAY NPSIMBIMH, PACCTOSHHE MEKIY IUIOCKOCTAMH; YMEHHME MCIIONb30BaTh NMPH PEIICHUH 3a[ad
3ydeHHbIe (haKThl 1 TEOPEMBI INIAHUMETPHHU; YMEHHE OLICHUBATH Pa3Mepbl 00bEKTOB OKPYIKAIOIIETr0 MUPA;
- yMeTh onepHpoBaTh IOHSATHSIMH: MHOTOIPAHHUK, CEYEHHE MHOTOIpaHHHKA, Ky0, MapajuleNienuIe], IpH3Ma,
mupamuaa, ¢urypa M MOBEPXHOCTh BpALICHMS, LHIMHAP, KOHYC, wiap, cdepa, cedeHnmst (QUIyphl BpaIeHHMs,
[7I0CKOCTh, Kacaromasicss cgepsl, LIIMHAPA, KOHYCa, IUIOMAJb ITOBEPXHOCTH MHPAMHIbI, MPHU3MBI, KOHYCa,|
[IIMHIpa, TIomans chepbl, 00beM KyOa, MPSMOYTOIFHOIO MapajuleNienuiea, TUPpaMUIbl, TPU3MBL, [HIHHADA,
KOHyca, I1apa; yMEeHHe H300pakaTh MHOTOTPAaHHUKN M ITOBEPXHOCTH BPAIICHHS, UX CEYCHHUS OT PYKH, C MTOMOIIBIO)
[MEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB; YMEHHE PACIIO3HABATH CUMMETPHIO B IPOCTPAHCTBE; YMCHHUE
[pacrio3HaBaTh MPABHIEHBIE MHOTOTPaHHHKHY;
- yMeTb OIepHpOBaTh MOHATUSIMU: IBHKCHHE B IPOCTPAHCTBE, TOJ00HBIC (PUTYPHI B IPOCTPAHCTBE; UCIIOIB30BATH)
0OTHOIICHNME MITOIIaIel TOBEPXHOCTEH 1 00BEMOB MOJOOHBIX (DUTYp TPH PEIICHUH 33134,
- yMeTh BBEIYHCIATH T€OMETPHYECKHE BEIMYMHBI (IUIMHA, YroJ, IUIOIagb, OOBEM, IUIOMIA/Jb IOBEPXHOCTH),
HCTIONB3YsI H3Y4CHHBIC ()OPMYIIBI M METOBI;
- yMeTb OIepHpoBaTh MOHATUSIMHU: MPSIMOYTOJIbHASI CHCTEMA KOOPJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPIUHATH]
BEKTOpA, CKAJISIPHOE MPOM3BEACHHE, YTOI MEX/IY BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHAE BEKTOPA Ha YKCIIO;

[HAXOJHUTh C HOMOMIBIO H3YYCHHBIX (hOpMyT KOOPJHHATHI CEPEAUHBI OTPE3Ka, PACCTOSHHUE MEXTY IBYMs TOUKAMH;




- yMeTh BEIOMPATh IOAXOASIIHNI U3yICHHBIH METO/ JUIsI PEIICHHS 3aJa4uH, PACIIO3HaBaTh MaTeMaTHIeCKUe (aKThl U
MaTeMaTHYECKHE MOJIEIH B NMPUPOAHBIX U OOIECTBEHHBIX SBJIEHUSX, B HCKYCCTBE; YMEHHE NPUBOAUTH NIPUMEPH]
MaTeMaTHYECKUX OTKPBITHIA POCCUICKOI N MUPOBOI MaTEMaTU4ECKOH HAyKH.

- yMeTb omepupoBaTh IOHATUSMH: OIpEAeNeHHe, aKCHOMa, TeopeMa, CIEACTBHE, CBOWCTBO, IPH3HAK,
IMoKa3aTenbCTBO, PABHOCWIIbHBIE (DOPMYIHPOBKU; yMeHHE (OPMYIMPOBAaTE 0OpaTHOE W IPOTHBOIOIOKHOE
[YTBeprK/IeHHe, NPHBOIAMTH IPHUMEPHl M KOHTPIPUMEpHI, HCIOIb30BATh METOJ MAaTeMaTH4eCKOW WHIYKIUH;
[IPOBOANTH JOKA3aTeNbHBIC PACCYXKICHHS IPH PEHICHHH 3a]ad, OIEHHMBATh JIOTHYECKYIO IPABUIIBHOCTH)
[paccy X IeHU;

- yMeTb omepupoBaTh IOHATHAMH: MHOXECTBO, IOIMHOXKECTBO, OIEpallddl HajJ MHOKECTBAMHU; yMEHHE
CTIONB30BATh TEOPETHKO-MHOXKECTBEHHBIIT alIapaT IS ONMHCAHUS PealbHbBIX IIPOLECCOB U SBICHUI IPH PEIICHHY]
Bazay, B TOM 4YMCIIE U3 APYIUX YUeOHBIX IIPEAMETOB;

- yMeTh omepupoBaTh HOHATHSAMU: Ipad), CBI3HBIA rpad, AepeBo, NUKI, Ipad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh Y|
ormcEIBAaTH Tpadbl Pa3IMIHBIMU CIIOCOOAMHU; HCIIONB30BaTh Ipadbl IPH PELICHNUH 3aa4;

- yMeTh CBOOOZHO ONEpPUPOBATh MOHATHAMU: COUYETAHUE, IEPECTAHOBKA, YUCIIO COUETAHHM, YUCIIO NEPECTAHOBOK;
6rHOM HbroTOHA; yMEHHE IPUMEHSATh KOMOMHATOPHBIC (PAKTBI M PACCYKACHHS IS PEIICHUS 3a/1a4;

-yMeTh OIepHpoBaTh MOHATHAMH: HaTypaJbHOE YHCIIO, IIEJIOe YUCII0, OCTATOK 10 MOMYNIO, PAIlHOHATIBFHOE YHCIIO,
MppaliOHAIIBHOE YHCIIO, MHOXKECTBA HATypajbHBIX, LENBIX, PALMOHATbHBIX, ACHCTBUTEIbHBIX UHCET; yYMEHHUE)
CII0NIb30BATh MPU3HAKK JEIMMOCTH, HAMMEHBIIMK OOIIMI EMUTENh U HaUMEHbIlee o0lee KpPaTHOE, allr'OPHUTM|
EBxima npy pemeHny 3a1ad; 3HAKOMCTBO € Pa3INYHBIMU ITO3UIIMOHHBIMU CHCTEMaMHU CUUCIICHNS;

- yMeTb CBOOOIHO OINEepHpOBaTh MOHATHUSMHU: CTEHEHb C LiEJbIM IOKa3aTelleM, KOPeHb HaTypaJbHOH CTEHeHH,
CTereHb ¢ palMOHANBHBIM [0Ka3aTelIeM, CTENeHb ¢ ACHCTBUTEIBHBIM (BEIIECTBEHHBIM) MOKA3aTeNeM, JIorapudm|
[arcta, CHHYC, KOCHHYC H TaHI'€HC IIPOU3BOJIBHOTO YHCIIA;

- yMeTh OIepHpOBaTh MHOHATUSMHU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHHE, HEPABEHCTBO,|
clicTeMa ypaBHEHHH M HEpaBEHCTB, PaBHOCHIBHOCTb YpPAaBHEHUIl, HEpaBEHCTB H CHCTEM, paLUOHAIbHbBIE,
MppalOHANIBHBIE, — IIOKa3aTelbHbIE, CTENCHHbIC, JIOrapu(pMHYECKHe, TPUTOHOMETPHYECKHE YpaBHEHHS,
HEpaBEHCTBA U CHCTEMbl; yMEHHE PelllaTh YPaBHEHHs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3IUUHbIX IIPUEMOB;
[peIIaTh ypaBHEHHUS, HEPABEHCTBA M CUCTEMBI C TAPaMETPOM; IPUMEHATh YPaBHEHHs, HEPaBEHCTBA, UX CHCTEMBI 15
[pEIICHUS] MATEMAaTHIECKUX 3a1ad H 3a1a4 U3 Pa3iIMIHbIX 00JIacTeil HayKu U pealbHOH )KU3HY;

-yMeTb CBOOOIHO ONEpUPOBaTh MOHATHSAMH: rpaduk (yHkimE, oOpaTHas (YHKIHMS, KOMIO3HLUS (YHKIWMI,
lnHelHas GyHKUMS, KBagpaTUuHas (QyHKIHsS, CTCHECHHAs (yHKIMS C LEIbIM II0Ka3aTelieM, TPUTOHOMETPHUYECKUE
(byHKIMH, OOpaTHEIE TpHUTrOHOMETpHYecKHe (YHKIHNH, MOKa3aTelbHas W JorapupMudeckas (QYHKIHH; yMEHHE
cTponTh rpaduKH (GYHKIMH, BHIMTONHSITH IPeoOpa3oBaHusi rpaduKoB GpyHKIHMIL;

[YMEHHE HCIOIb30BaTh Tpaduku (DYHKIMHA Ui W3ydEeHUs. HPOLECCOB M 3aBHCHMOCTEH MpU PEIICHHH 3a]ad W3
IMPyrux y4eOHBIX MIPEIMETOB U U3 PeaTbHOH )KU3HN; BRIpaXKaTh (OpMyIIaMU 3aBICHMOCTH MEXITy BeIHINHAMUY,
[yMeHHEe CBOOOZHO ONEpPUPOBATH MOHATHAMU: YETHOCTh (DYHKIMH, MEPHOAMYHOCTH (DYHKIHH, OTPaHHYCHHOCTH
(byHKIMHM, MOHOTOHHOCTh (DYyHKILMH, SKCTpeMyM (yHKIMH, HauOOJblIee W HaUMEHbLIee 3HAUYeHHs (YHKUUH Ha|
[IpOMEXyTKe; YMEHNE IIPOBOAUTE UCCIIEIOBaHHE (DYHKIINH;

[YMEHHE HCIOJb30BaTh CBOicTBA M rpaduku (GYHKUMHA UL peLICHWs YpaBHEHMH, HEPAaBEHCTB M 3a4ad C
mapamMeTpaMu; U300pakaTh HA KOOPAMHATHON ITIOCKOCTU MHOXKECTBA PEIICHHH ypaBHEHUH, HEpPaBEHCTB M HX
crcTem;

- yMeTh cBOOOHO OIEPUPOBATH HOHATUSIMU: OCIEA0BATEIBHOCTD, apH(MeTHIecKasi IPOrpeccHs, FreoMeTpHIecKasy
mporpeccus, 6eCKOHEUHO yObIBaIoIIasi FeOMETpHIEcKas IPOrPeccusl; yMEHUE 3a1aBaTh I10CIeJ0BATEIbHOCTH, B TOM|
[GFICIIe C IOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

- yMeTh OmepupoBaTh MOHATHAMHU: HEMPEPHIBHOCTh (BYHKIMH, aCHMITOTHI rpaduka (yHKIUH, IepBas U BTOpas|
Ipon3BOIHAS (DYHKIUH, TEOMETPUYECKUN M (DU3MYECKUI CMBICT MPOHM3BOJHOM, IEpPBOOOpa3Has, ONpeIeneHHbI]
MHTErpay; yMEHHE HAXOAUTh AaCHUMITOTHl rpaduka (YHKIHH, YMEHHE BBIYUCIATH IPOM3BOJHBIC CYMMBI,
[IPOU3BEACHNUS, YACTHOTO M KOMIIO3UIUH (yHKIN, HAXOIUTh ypaBHEHUE KacaTeNbHOI K rpaduxy QyHKIHH;
[YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO A HCCIENOBAHHSA (YHKIMH, AT HAXOXKICHHS HAWIy4IIEro PEIICHUS B
[PUKJIATHBIX, B TOM YHCIE COLHANTbHO-DKOHOMHYECKHX M (U3MYECKHX 3aJadyax, Ul ONpEIeIeHUs] CKOPOCTU Y|
[YCKOpEHHSI; HaXOAUTH IUIOMAAN U 00beMbl (PHTYp ¢ IOMOIIBIO HHTErpaja; IPUBOJUTH IPUMEPHI MATEMAaTUIECKOTO
MoienmpOBaHHUS ¢ MOMOLIBIO JH((GEpeHITNATBHBIX YPaBHEHHIA;

- yMeTb OmepHpoBaTh MOHATHSIMH: KOMIUIEKCHOE YHCIIO, COIPSDKEHHBIE KOMITUIEKCHBIE YHCIIA, MOIYIb M apryMeHT
KOMIIGKCHOTO 4ucia, (opMa 3amucu KOMIUIEKCHBIX dHCeNl (TeOMeTpUdYecKas, TPUTOHOMETpUYecKas U
areOpandeckas); yMeTb HPOM3BOJUTH apU(PMETHUYCCKHE ICHCTBHSA C KOMIUICKCHBIMH YHCIAMH; IPHBOAUTH)
[IpyIMepBI HCHOJIb30BAHMST KOMIJIGKCHBIX YHCEI;
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- yMeTs CBOOOIHO OHEpUpOBATh IMOHSATUSIMH: CpefHee apH(pMeTHuecKkoe, MeIHaHa, HanOoIblIee U HaUMEHBIICE
BHAuEeHHs, pa3Max, JUCIEPCHs, CTAHAAPTHOE OTKIOHEHHE JJIsl OMHMCAHUs YMCIIOBBIX JAaHHBIX; YMEHHE MCCIIEN0BATh
CTaTHCTHYECKHE [aHHBIE, B TOM 4YHCIE C IPUMEHEHHEM TIpadHYeCKHX METOJOB M DICKTPOHHBIX CPEICTB;|
rpadugecKy MccIen0BaTh COBMECTHBIE HAOMIONCHNS C IIOMOIIBIO AUArPaMM PacCEHBaHUs U IMHEHHOH perpeccun;

- yMeThb HaXOJMTh BEPOSTHOCTH COOBITHIl C HCHOJB30BAHHEM IpadMUECKHX METOJOB; HPUMEHATh IS PEIICHHUS
Banau GOpMyIIBI CIOKEHUS M YMHOXKEHHUSI BepOATHOCTEH, GopMyiry momHO#l BeposiTHOCTH, (opmyiy beprymn,
KoMOMHATOpHBIE (DAKTEI M (OPMYIBI;, OLEHHBATH BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OINEepPHPOBATH
[OHATHAMHU: CIydaiiHas BeJMYMHA, paclpesielieHHe BEPOATHOCTEH, MaTeMaTHYECKOe OXKMIaHHe, IUCIEepCUs Yl
CTaHJapTHOE OTKIOHEHHE CIIy4aifHOH BeNMYMHBL, (YHKIMH paclpefeieHHs M IUIOTHOCTH pPaBHOMEPHOTO,
[T0Ka3aTeNnbHOr0 X HOPMAJIBHOTO paclpeaeNICHIH; yMEHIe HCIIO0Ib30BaTh CBOMCTBA H3YUEHHBIX paclpeeNeHui s
[peIICHUS 3a1a4; 3HAKOMCTBO C NOHATUAMMU: 3aKOH OOJIBIIMX YHCEJI, METO/Ibl BRIOOPOYHBIX UCCIICAOBAHMIT; yMEHHUE
[IPHBOJHUTH IIPUMEPHI IPOSIBICHNUS 3aKOHA OOJBIINX YHCEN B IPHPOIHBIX M OOIIECTBEHHBIX SIBICHNUIX;

- yMeTb CBOOOZHO OIEpHPOBATH MOHATHSAMM: TOUKA, NPsMasi, INIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHH]
yroJl, JBYTpaHHBIH yroi, TpeXTpaHHBIH yroil, IepeceKaloliuecs, NapajlelbHble U CKPEIIUBAIOLIUECS NpPsMBbIE,
[TapajuIeIbHOCTh M NEPIEeHIUKY/IIPHOCTh NPSIMBIX M IIOCKOCTEH, Yroll MEXKAy NPSIMBIMHU, YIol MEXAy HpsMoi U
[IOCKOCTBIO, YTOJI MEXIY INIOCKOCTSIMH; YMEHHE HCIONIb30BaTh IIPH PELICHUH 3aa4 H3y4eHHbIe (haKThl U TEOPEMB]
[UIAHUMETPUM; YMEHUE OLEHHBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE; yMEHHE ONEpHPOBATh MOHATHAMU:
MHOTOrpaHHHK, CCYEHHE MHOTOTPAaHHMKA, IPABWIBHBIH MHOTOTPaHHHK, HpPHU3Ma, NHpaMuia, ¢urypa o
[TOBEPXHOCTH BpAILeHHs], LIIMHAD, KOHYyC, Iap, cdepa, pa3BepTka MOBEPXHOCTH, CEUCHHs KOHyca W I[HIMHIPA,
[TapaJuIe/ibHbIe OCH WIIM OCHOBAHMIO, CEUCHHE 11apa, IIIOCKOCTb, KACAIOAsCs cepbl, IUIHHIPA, KOHYCa; YMEHHUE
CTPOUTH CeueHHe MHOTOIPaHHUKA, H300pa)kaTh MHOTOIPAHHUKH, (GUTYphl ¥ MOBEPXHOCTU BPALICHUS, UX CEUCHMS,
B TOM 4HCIE C IOMOILIBIO OJJIEKTPOHHBIX CPEICTB; YMCHHE IPHMEHSTh CBOIMCTBAa I'€OMETpUYECKUX (uryp,|
caMocTOATENIbHO (hOPMYIMPOBATH ONMpPEIENCHUS H3y4aeMbIX (UIyp, BBIABUraTh THIIOTE3bI O CBOMCTBAaX Y|
[pu3HaKax reoMerpuyeckux QuUryp, oOOCHOBBIBATH MIIM OIPOBEPraTh MX; yMEHHE IPOBOAUTH KIACCHU(DHUKALIHIO
(buryp 1o pa3nMYHBIM IpU3HAKaM, BBITONHITE HEOOXOAUMBIE JOIIOITHHUTENbHbIE TOCTPOCHHS;

- yMeTb CBOOO/IHO OIEPHPOBATh MOHATHAMU: IUIOMAAb (QUIyphl, 00beM (QUIyphI, BEIUYMHA yIia, PACCTOSHUE OT
[TOUKH 10 IIOCKOCTH, PACCTOSHUE MEX/LY MPSAMBIMH, PACCTOSHUE MEX/LY IUIOCKOCTSMH, IUIONIab chepsl, II0ab
[TOBEPXHOCTU IHMPAMHIbI, HPH3MBI, KOHyca, IMIIMHIpA, 00BeM Kyba, HIPSMOYTrOJIBHOTO IapajulelenuIe/a,
[paMuIbl, IPU3MBL, IMIHHAPA, KOHYyCa, IIapa; yMEHHEe HaXOAUTh OTHOLIEHUE 00BbEMOB MON00HBIX (GHUTYp;

- yMeTh CBOOOJHO ONEPUPOBATh NMOHATHAMMU: JBHKEHUE, TapauIebHbIA IepeHOC, CUMMETPHUs Ha IFIOCKOCTU U B
[IPOCTPaHCTBE, IMOBOPOT, INpeoOpa3oBaHMe MNOXOOWS, MOXOOHBIE (UIYpH; yMEHHE paclo3HaBaTh DaBHBIC H|
mof00HbIe (UTYpPBI, B TOM YHCIIE B IPHPOJE, HCKYCCTBE, apXUTEKTYpe; YMEHHE HCIIONb30BaTh FeOMETPHUECKUE
OTHOLIEHNUS, HAXOAUTH TeOMETPHUYECKHE BEIHYUHBI (JUIMHA, YTOJI, IUIOIagb, 00BbeM) IPH PelIeHHH 3a1a4 U3 IPYTUX
[y4eOHBIX IPEIMETOB U U3 peabHOI KU3HY;

- yMeTb CBOOOJHO ONEpHPOBATh MOHATHAMHU: HPSIMOYTONbHAS CHCTeMa KOOPIMHAT, BEKTOP, KOOPIHHATHI TOUKH,
KOOpIMHATHI BEKTOPa, CyMMa BEKTOPOB, IPOH3BEICHHE BEKTOpa HA YHCIO, pa3lolKeHHE BEKTOpa IO Oasucy,
ckansipHOE MPOU3BE/IEHNE, BEKTOPHOE NPOU3BEAECHHUE, YOI MEXy BEKTOpPaMHU; YMEHHE UCIIOIb30BaTh BEKTOPHBIH|
1 KOOPJMHATHBIH METOA I pelleH s TeOMeTPUIeCKUX 3aad U 3aa4 JPYTUX YUeOHBIX MPEIMETOB; OEPUPOBATH)
monsTHsAMU: MaTpuna 2X2 1 3X3, ONPEACIUTENb MATPHUIIBI, TEOMETPUUECKHI CMBICIT OTIPEIETUTENS;

- yMeTb MOIenHMpoBaTh peaJbHble CHTYallUd Ha S3bIKE MATEMATHKH; COCTABILTh BBIPAXKEHUS, yPaBHEHWS,
HepaBEeHCTBA U MX CHCTEMBI II0 YCIOBHUIO 3a1auH, HCCIEI0BaTh IOCTPOSHHbIE MOJIENH C UCIONB30BAHHEM almapaTal
areOpbl, MHTEPIPETHPOBATh IOMYYCHHBIH pe3ylabTaT; CTPOHTb MAaTeMAaTHYeCKHe MOJEIM C IOMOUIBIO)
FEOMETPHUYECKIX TOHATHA M BEIWYMH, pelIaTh CBA3aHHbIE C HHUMH IIPaKTHYECKHE 3aJaud; COCTAaBIIThH
BEpOSITHOCTHYIO MOJIENIb U MHTEPIPETUPOBATh MOTYy4YEHHBIH Pe3yabTaT; pelaTh NPUKIaJHble 3aJaull CPeACTBaMyl
MaTeMaTHIECKOTO aHaIN3a, B TOM YHCIIE CONUAIbHO-I)KOHOMIYECKOTO H (PU3HIECKOTO XapaKTepa;

- yMeHHe BHIOHPATh MOAXOISIINI METOM JUIS PELICHHs 3a/laul; TOHUMaHHE 3HAYMMOCTH MAaTEMAaTHKH B H3y4EHHHY|
[IPHPOTHBIX U OOLIECTBEHHBIX IIPOLECCOB U SBJICHUI; YMEHHE PACIO3HABATH IPOSIBICHUE 3aKOHOB MAaTEMAaTHKH B
CKycCTBE, YMEHHME NMPHUBOIUTH NMPUMEPhl MaTEMaTHUECKUX OTKPHITUH POCCHICKOM M MHUpPOBOIM MaTeMaTHUYECKOH|

HayKn




OK 02 Hcnone3oBath
COBPEMCHHBIE CPE/ICTBA IIOKCKA,
aHAN3a ¥ MHTEPIPETAIINI
nHpopManyu, u
HH(GOPMALHOHHbBIE TEXHOJIOTHU
JUTS BBITIOJTHEHUS 32,144
npodeCcCHOHANBHOI
JIeATEIbHOCTH

B 06;1acTH LIEHHOCTH HAYYHOTO MO3HAHUS:
-c(OPMHUPOBAHHOCTH  MHPOBO33PECHHS,

CII0COOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIMKYIETYPHOM MHPE;
COBEPILCHCTBOBAHNE  SI3BIKOBOW M YUTATENbCKOH  KYJBTYpBI
B3aHIMOAEHCTBUSI MEX Y JIFOJbMH U IO3HAHUS MHPA;

- OCO3HAHHE IIEHHOCTH HAYYHOU JeATeIbHOCTH, TOTOBHOCTD OCYIIECTBIISTE IPOCKTHYIO |
CClIeI0BATENBCKYIO ASATEbHOCTD HHANBUYAIBHO U B TPYIIIIE.

(OBnajgeHre yHHBEPCAIBHBIME YIeOHBIMH IT03HABATEILHBIMY JICHCTBHSAMH:

B) pabota ¢ uH(pOpMaIHei:

- BIAJETh HAaBbIKAMH IIOJy4eHMs MH(MOPMALMU U3 HMCTOYHMKOB pAas3HBIX THUIIOB,
CaMOCTOSATENBPHO OCYIIECTBIITh IIOMCK, aHAIN3, CHCTEMATH3alUI0 U HHTEPIPETAIHIO
rHbOpMaIK Pa3TUYHEIX BHAOB U ()OPM IIPEACTABICHHS;

- CO31aBaTh TEKCTHI B Pa3iMYHBIX (OpMATax C y4eToM Ha3HA4YCHHs MHPOPMALMH H
L1e/IeBO Ay JUTOPUH, BBIOMpAst ONTUMAJIBbHYIO ()OPMY IIPEACTABICHHUS U BU3yalI3allHu;

- OLICHUBATH JOCTOBEPHOCTH, JIETUTUMHOCTh HH(OPMAIIHH, €€ COOTBETCTBHE IIPABOBBIM U]
MOpaibHO-3THYECKUM HOpMaMm;

- MCIOJIb30BaTh CPEJICTBA MH(OPMALMOHHBIX W KOMMYHHKALHOHHBIX TEXHOJOTHMH B
[peLIIEHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OpPraHH3aIMOHHBIX 33124 ¢ COOJIIOJCHHEM
[TpeOOBaHUil IPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTUEHBI, pecypcocOepex eHus,
[IpaBOBBIX H 3THYECKUX HOPM, HOPM HH(OPMAIIMOHHOM Ge301acHOCTH;

- BIAJeTh HAaBBIKAMU pPACIIO3HABAHUS M 3aIUTHl HH(OpMAaruy, HHGPOPMAIMOHHOMH]
6e30aCHOCTH JIMYHOCTH

Kak

COOTBETCTBYIOLIETO COBPEMEHHOMY ypOBHIOIOrapudmMuueckas (yHKIHs, TPUTOHOMETpHYeckue (yHKUMH, oOpaTHble (YHKIMH; yMEGHHE CTPOUTH Tpaduky|
[pa3BUTHSI HayKH M OOLICCTBEHHOW IMIPAKTHKH, OCHOBAHHOTO Ha AHAIOre KyJIBTYp,|d3y4eHHBIX (yHKIHH, HCIOIB30BaTh IPAa(UKU MPH H3YYEHNH HPOLECCOB M 3aBUCHMOCTEL, IIPH PEIICHUH 321349 U3

CpEACTBABEIIMYNHAMU,

[ yMeTh omepupoBaTh MOHSTHAMH: PALHOHAIGHAS (DYHKIWS, [TOKA3aTelbHAs (YHKIHSA, CTEIICHHAs (yHKIHS)

PYTHX Y4YeOHBIX IIPEIMETOB M 3aJad M3 PEAIbHON JKH3HH; BEIpaXaThb (OPMYIAMU 3aBUCHMOCTH MEXIY)|

- yMeTh OIepHpOBaTh MOHATHSAMHU: TOXKIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHHE, HEPABEHCTBO,)
cucTemMa ypaBHEHUH M HEPABEHCTB, PABHOCHIBHOCTb YPAaBHEHHH, HEPAaBEHCTB U CHCTEM, paLMOHAJbHBIE,
MppalMoHalbHbIE, — IOKA3aTelbHbIC, CTEINCHHbIC, JOrapupMUYECKUE, TPUTOHOMETPUYECKUE  yPaBHEHHS,
HEpaBEHCTBA M CHCTEMBI; YMETh PELIaTh YPaBHEHMs, HEPABECHCTBA U CUCTEMBI C IIOMOLIBIO PA3IUYHBIX IPHEMOB;
[pELIaTh ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPOM; IIPUMEHSATh YPaBHEHH s, HEPABEHCTBA, UX CUCTEMBI 1|
[peIICHNS] MATeMaTHYECKHX 33/1a4 U 33124 U3 Pa3iIMYHbIX 00JIaCTel HAYKH M PeabHOMN KU3HHU;

- yMeTh cBOOOJHO ONEpHUpPOBATh NMOHATHSAMH: JBIKEHUE, TTapalIeNbHbIA IepeHOC, CUMMETPHUS Ha ITIOCKOCTU U B
[IPOCTPaHCTBE, IOBOPOT, Ipeodpa3oBaHue MoJ00Hs, MOTOOHbIE (GUIYpHI; YMETh PACIO3HABATh PAaBHBIC U MTOTOOHEIE)
(burypsl, B TOM 4YHClIC B HPUPOAE, UCKYCCTBE, aPXUTCKTYPE; YMETh HCIOJb30BaTh F€OMETPUYECKUE OTHOLICHUS,)
HAXOANTh T€OMETPHYECKHE BEIUYMHBI (JIMHA, Yrojl, IUIONaab, 00bEM) IPU PELICHUH 33jad U3 APYTHX y4eOHBIX
[TPEAMETOB U U3 PEabHON KU3HU

OK 03 ITnanupoBats 1
pean30BBIBaTh COOCTBEHHOE
npodeccroHabHOE 1
JIMYHOCTHOE Pa3BHUTHUE,
[PEAIIPHHAMATEBCKYIO
JIeATEIBHOCTh B
npodeccHoHAIBHOM chepe,
HCIIOJIb30BATh 3HAHUS 10
(hMHAHCOBOI TPAMOTHOCTH B
Pa3IHYHBIX )KH3HEHHBIX
CHTYyaLHsIX

B o6nacTy ;yXx0BHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

-- c(OpMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO ITOBEICHHS;

- CIIOCOOHOCTb OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUs], OPHEHTHPYSICH|
Ha MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

- OCO3HaHME JINYHOTO BKJIaJia B IOCTPOCHUE YCTOHYMBOTIO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAUTENSIM M (HIM) OPYTHM UIEHAM CEMbH,|
CO3aHUI0 CEMbU HA OCHOBE OCO3HAHHOIO IPUHATUS LEHHOCTEH ceMeilHOW KU3HU Bj
COOTBETCTBHH € TpaJULUSAMU HapoJ0B Poccuu;

(OBnageHre yHUBEpCAIbHBIMU PEryIATHBHBIMU IefCTBUSMU:

a) camoopraHn3anus:

- CaMOCTOSITEIIEHO OCYIIECTBIST II03HABATENBHYIO JIEATEILHOCTD, BEISBIATH HPOOIEMBI,
cTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 337a4d B 00pa30BATENbHONW AEATENBHOCTU M|
PKM3HEHHBIX CHTYaIHsX;

- CaMOCTOSITENIHO COCTAaBIITH IUIAaH DEIICHHS NPOOJIEeMBI C YYeTOM HMEIOLINXCS]
IpecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

- 1aBaTh OIL[CHKY HOBBIM CHUTYaIIHsIM;

criocoOcTBOBaTE (POPMUPOBAHHIO H TIPOSIBIICHUIO IIMPOKOH PYIHUIMHA B Pa3HBIX 001acTsIX
3HAHMH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHB;

6) CaMOKOHTpOIIB:

MCTIONB30BaTh IPHEMBI peIICKCHH U OLICHKH CHTYAI[HH, BEIOOpA BEPHOTO PEIIECHHS;

- yMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PEIICHUs IO UX CHIDKEHHIO;

B) SMOLIMOHATIBHBIA HHTEIUICKT, IPEATIONAralomui ch)opMUpOBaHHOCTb:

BHYTpPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTPEMIICHHWE K IOCTIXKEHUIO LEIH U YCHEXy,
onTHMK3M, HHHITHATUBHOCTH, YMEHUE AEHCTBOBATh, HCXO/S H3 CBOUX BO3MOXKHOCTEH;

- OMIIaTH¥, BKJIIOYAIOIICH CHOCOOHOCTH NMOHMMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHX,
[YIHTBIBATH €0 HPH OCYLIECTBICHHM KOMMYHHKALMH, CIIOCOOHOCTh K COYYBCTBHIO H
conepeKHBaHUIO;

- COLMAJIIBHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BBICTPAaMBATh OTHOLICHHS C|

YMETb  ONEpUpPOBATh IMOHATUSAMU:  pALMOHANbHBIE, HPPALHOHAJIBHBIE,
irorapumMuueckue, TPUrOHOMETPHYECKHIE YPABHEHHS U HEPABEHCTBA, HX CHCTEMBI;
- yMeTh omepupoBaTh IOHATUSMH: MHOIOIPAHHUK, CEUEHHE MHOIOIpaHHUKA, KyO, HapajlelenuIe], NpHU3Ma,
mupamuna, GuUrypa W HOBEPXHOCTh BpAIleHWs, IMIMHAP, KOHyc, Imap, cdepa, cedeHHs (GHUIypbl BpAICHHS,
[UIOCKOCTh, Kacaromasicsi cgepbl, MIIMHApA, KOHyca, IUIOIagb IHOBEPXHOCTH ITHPAMUABI, NPU3MBI, KOHYCA,
UIMHIpa, Iomanb chepbl, 00beM KyOa, IPSIMOYTOIbHOIO HapajuleNenuea, TMpaMuibl, IPU3Mbl, LUIHHIPA,
KOHYyCa, IIapa; yMEHHe H300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH BPAICHHS, HX CEUEHHS OT PYKH, C TIOMOLIBIO
[UEPTEXKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMETh PAclo3HaBaTh CUMMETPHUIO B MPOCTPAHCTBE; YMETH|
[pPacTo3HaBaTh NIPaBUIbHbIE MHOTOTPaHHHKHY;

- yMETh ONEPHPOBATH MOHATUSAMHU: NPAMOYTOJIbHAS CUCTEMA KOOPIUHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPIAMHATH]
BekTOpa, CKAJSIPHOE TPOU3BEJCHUE, YOI MEX/IY BEKTOPAMH, CyMMa BEKTOPOB, NIPOU3BEIEHUE BEKTOPA HA YHCIIO;
[HaXOANTH C IIOMOIIBIO U3YYCHHBIX (HOPMYIT KOOPUHATHI CEPEIUHbI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS TOYKAMU

TTOKa3aTCIIbHBIC, CTCIICHHBIC,

[ipyrumMu Tr01bMH, 3a00THTBCSI, MPOSIBISITH HHTEPEC M pa3periaTh KOHMIMKTBI




OK 04 DddextuBHO
B3aMMOZICHCTBOBATh U paboTaTh
B KOJUIEKTHBE ¥ KOMAH]Ie

TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIEICHUIO;
-OB/IAJICHNEC HABBIKAMU  y4COHO-HCCIENOBATENbCKOMH, TIPOSKTHOH |
InesaTenpHOCTH;

OBajeHre yHUBEPCAIbHBIME KOMMYHUKATHBHBIMU JeICTBUSIMHE:

0) coBMeCTHAas IeATEIbHOCT!

- IOHUMATh M HCIIOIB30BaTh IPEUMYIIECTBA KOMAaHHON U HHIUBHIYaIbHOH pabOTEL;

- NPUHAMATH eI COBMECTHOIl JeATEIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH)
IneiicTBUA 10 ee JOCTHXKEHUIO: COCTABIIATD IUIAH JICUCTBUH, PacIpeessTh POJIM C YUETOM|
MHEHHIT y9acTHHKOB 00CYXKIaTh Pe3yJIbTaThl COBMECTHOH pabOTEL;

- KOOPJHHHPOBATh M BHINOJNHATH pabOTy B YCIOBHUSIX PeagbHOTO, BHPTYaIbHOTO W]
KOMOMHHMPOBAHHOTO B3AUMOJCHCTBUS;

OCYIIECTBIATh MO3UTHBHOE CTPaTeTHYECKOE IIOBEICHHE B DPa3IMYHBIX CHTYaIHsX,
[IPOSIBIIAITH TBOPUECTBO U BOOOpaXKEHUE, OBITH HHUIIMATHBHBIM.

OBJ1ajicHHe YHUBEPCAIBHBIMU PETYJISITHBHBIMU JI€HCTBUSAMH:

r) mpunsTHE cebs U APYTUX JIOACH:

- TpPUHAMATh MOTHBBI U apryMeHTHl APYIMX JIoAeil NpH aHamu3e pe3ylbTaToB|
InesiTenbHOCTH;

- IPU3HABATh CBOE MPABO U IPABO JPYTHUX JIIOAEH Ha OLIMOKHY;

- pa3BHBaTh CIIOCOOHOCTH TOHUMATH MUP C MO3UIUH JJPYTOTO YeIOBeKa

YMETE OIEPUPOBATH NMOHATHUAMMU: CHy‘IaP‘IHLIfI OITBIT " cnyqaﬁHoe CO6I)ITI/IC, BEPOATHOCTH cnyqaﬁHoro CO6I)ITI/I$I;

COHHaHI:HOﬁIyMeTb BBIYUCIIATH BEPOATHOCTH C HCIOJB30BAHUEM rpa(imqecxnx METOAOB; NPUMCHATH (1)0pMyJ'II>I CJIIOKCHUA U

[YMHOXKCHHSI BEPOSTHOCTEH, KOMOMHATOPHBIC (aKTHI M (OPMYJIBI NP PEIICHHUH 3ajad; OLCHUBATH BEPOSTHOCTH
[PEIBHBIX COOBITHII; 3HAKOMCTBO CO CIy4YaifHBIMH BEIMYMHAMH; YMEHUE [IPUBOJUTH IIPUMEPHI IIPOSIBICHUS 3aKOH:
GobILIMX YHCelT B IPUPOAHBIX H OOLIECTBEHHBIX SBJICHHSX;

- yMeTb CBOOOIHO OINEpHPOBaTh MOHATHSMHU: CTEICHb C LENBIM IOKa3aTeleM, KOPeHb HATypalbHOH CTEHeHH,
CTereHb ¢ palOHAIBHBIM MOKAa3aTeNeM, CTEICHb C JeHCTBUTENbHEIM (BEIIECTBCHHBIM) MOKa3aTeneM, Jorapudy
urciia, CHHYC, KOCUHYC M TAaHI'€HC TIPOM3BOJIBHOTO YHCIIa;

- yMeTh CBOOOIHO ONIEpHPOBATh MOHATHAMHU: rpadux (yHKIHH, oOpaTHas (YHKIHS, KOMIO3HIWMS (QyHKIHUIL,
{muaelinas GyHKUMS, KBagpaTHdHas (yHKIHsS, CTeHEeHHas (yHKIMS C LEIbIM IT0KA3aTeleM, TPUTOHOMETPHYECKUE
(byHKLMH, OOpaTHBIE TPUTOHOMETpPHYECKHE (YHKIHMH, MOKa3aTelbHas W Jorapupmudeckas (QyHKIUH; YMETh|
cTpouTh TpaduKy GYHKIMIH, BEIIONHITS IpeoOpa3oBaHus rpaduKoB GyHKIHI;

- yMeTh HCIIONB30BaTh rpaduky (YHKIMH IS U3YYCHUs HPOIECCOB M 3aBHCHMOCTEl IPH PEIICHUH 3a1ad U3
INPYruX y4eOHBIX IPEIMETOB M U3 PeaIbHON KU3HH; BBIPAXaTh (POPMYJIAMU 3aBUCUMOCTH MEXIY BEIMYNHAMH;

- CBOOOZIHO ONEpHUpPOBATh MOHATUAMHU: YETHOCTh (DYHKIMH, HEPHOANYHOCTb (YHKI[MH, OTPAHUYCHHOCTb (DYHKIIUH,)
MOHOTOHHOCTH (DYHKIIHH, SKCTpeMyM (pyHKIINH, HanOONbIllee H HauMEHbIIee 3HaYeHHs (PYHKIMU Ha IPOMEXKYTKE;|
[YMETb IPOBOAUTH HCCIICI0BaHUE DYHKIINH;

- yMeTh HCMONB30BaTh CBOMCTBA ¥ Tpadukd (YHKUUHA Ui pEIICHHs ypaBHEHUH, HEPaBEHCTB H 3a1a4y (|
mapameTpaMu; HM300pakaTh Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBA PEIICHHH ypaBHEHWI, HEPaBEHCTB M HX
crcTem

OK 05 OcymecTBiIsTh YCTHYIO H
MICBMEHHYI0O KOMMYHHKAIIUIO
HA TOCYIapCTBEHHOM SI3bIKE
Poccuiickoii @eneparuu ¢
ydeToM ocobeHHOCTel
COLIMAITBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 06acTy 5cTeTHYeCKOro BOCIITAHNUS:

- 9CTETHYECKOE OTHOLICHHE K MHPY, BKIIIOUasi CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
[TBOpUECTBA, CIIOPTA, TPY/Ja U OOIIECTBEHHBIX OTHOLLICHUIA;

- CIIOCOOHOCTH BOCHPHHHMATH pa3IMYHbIE BUIBI HCKYCCTBA, TPAAULIUH U TBOPYECTBO|
CBOETO 1 JPYTHX HAPOJIOB, OIIYIATh IMOILMOHATIEHOE BO3/IEHCTBIE HCKYCCTBA,;

- yOXKACHHOCTh B 3HAUMMOCTH JULsl IMYHOCTU M OOIIECTBA OTEYECTBEHHOTO M MHPOBOTO
MCKyCCTBa, STHUYECKHUX KYJIBTYPHBIX TPAJULMIA U HAPOIHOTO TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSBIITH)
KauecTBa TBOPUYECKOMN JIMYHOCTH;

OBiajjeHHe yHHBEPCAIbHBIME KOMMYHHUKATHBHBIMU JeICTBUSMHE:

a) oO1eHue:

- OCYIIECTBIISITH KOMMYHHKALIU BO BCEX c(hepax jKHU3HH,

- pacno3HaBaTh HeBepOAalbHBIE CPEACTBA OONICHMS, NMOHHMATh 3HAYCHHE COMMAIHHBIX|
3HAKOB, pacIo3HaBaTh MPEANOCEUIKN KOH(QIMKTHBIX CUTYAllni ¥ CMAT9aTh KOHQIIHKTH,

- Pa3BEpHYTO M JOTHYHO HM3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOIB30BAHHEM S3BIKOBBIX
cpencTs

- yMeTb OonepHpoBaTh NMOHATHAMHM: CpelHee apudMeTHdeckoe, MeAUaHa, HauOOIbIIee M HAaNMEHbIIee 3HAUCHHS,
[pa3Max, IUCIIEPCHs, CTaHJApTHOE OTKIOHEHHE 4YHCIOBOrO Habopa; yMeHHE H3BIEKaTb, HHTEPIPETHPOBATH
H(pOpMaLIO, NPEICTABICHHYI0 B TaOiuIax, Ha IMarpammax, rpadukax, OTPaKarollyld CBOWCTBA peabHBIX|
[IpOIIeCCOB M SIBJICHHH; NPEACTaBIATh HMH(POPMAIUIO C IIOMONIBIO TaOIMI M JHarpaMM; HCCIIEIOBATH)
cTaTHCTHYECKHE TaHHBIE, B TOM YHCIIE C IPHMEHEHHEM I'paHIeCKUX METONOB H JIEKTPOHHBIX CPE/ICTB;

yMeTh OIEPUPOBaTh MHOHSATHAMH: TOYKA, MPsMasi, IUIOCKOCTb, IPOCTPAHCTBO, IBYIPaHHBIH  yroi,|
CkpemMBaroIecss NpsMble, NMapalIebHOCTh M IEPHEHIUKYIIPHOCTh IPSAMBIX M IUIOCKOCTEH, Yroil MexIy)|
[IPSIMBIMH, YTOJI MEXIY IPSIMOM U INIOCKOCTBIO, YTOJ MEXKIY INIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
[PACCTOSHUE MEXKTY NPSMBIMH, PACCTOSHUE MEX/LY INIOCKOCTSIMH;

- yMeTh HCIIOIB30BaTh IPH PELICHHH 3ajad H3ydeHHbIE (aKThl M TEOPEMbl IUIAHMMETPHH; YMEHHE OLCHHBATH)
[pa3sMepBl 00BEKTOB OKPYKAFOIIIEr0 MUpPa

OK 06 ITposiBisATh TpaXJaHCKO-
[aTPUOTUYECKYIO MO3UIIUIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
TIOBE/ICHHE HAa OCHOBE
TpaMIHOHHBIX
00IIIeYeI0OBeUeCKHX IIEHHOCTEH,
B TOM YHCJIE C YIETOM
rapMOHM3AIUI
MEXHAIMOHAIBHBIX H

MEXKPEITUTHO3HBIX OTHOUJCHHﬁ, -

TIPUMEHATH CTaHAAPTHI
AQHTHKOPPYTIMOHHOTO
TIOBEJICHUS

- 0OCO3HAHHE 00YYAIOIIUMHKCS POCCUHCKOM TPaXKTAHCKON ACHTUYHOCTH;

- 1eJICHANpPABICHHOE Pa3BUTHE BHYTPEHHEH MO3MIMM JIMYHOCTH HA OCHOBE JIyXOBHO-
HpPaBCTBEHHBIX ILEHHOCTeH HaponoB Poccuiickoit ®enepanuu, HCTOPUYECKHX Y|
HAMOHAILHO-KYIBTYPHBIX TPaIuINi, (OpMHpOBaHHE CHCTEMBI 3HAYMMBIX IIEHHOCTHOA
CMBICIIOBBIX ~ YCTAaHOBOK, ~aHTHKOPPYNIIMOHHOTO  MHPOBO33PEHHMS, IPABOCO3HAHMS,)
pbKoTOrnUecKkoit KyIbTypHl, CIIOCOOHOCTH CTABUTH LETH U CTPOHUTH )KU3HEHHBIE IIIAHEL;

B qacTH rpa)xJaHCKOIr0 BOCIMTaHUS:

- OCO3HaHME CBOMX KOHCTHTYIHOHHBIX TpaB ¥ OOSI3aHHOCTEH, YyBa)XCHHE 3aKOHA H|
paBoropska;

NPUHATHE TPAJAUIHOHHBIX HAIMOHAIBHBIX, OOLIEYENIOBEYECKHX T'YMAaHHCTHUECKUX U]
ITeMOKpaTH4YECKHIX LIEHHOCTEH;

- TOTOBHOCTH INPOTHBOCTOSTH HICOJOIMH AIKCTPEMH3Ma, HAIMOHAIM3Ma, KCeHO(pOOWH,
[TMCKPUMUHALIMH 110 COLMAIIBHBIM, PEJTUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JICATEILHOCTh B MHTEpPECAX I'Pa’kJAaHCKOrO OOIEeCTBa,
[yyacTBOBaTH B CaMOYIPABJICHHH B O0OIIE0Opa30BaTENIbHONW OpPraHM3alMd H JETCKO-
FOHOIIECKMX OpraHU3alMsX;

- YMCHHE B3aMMOJCIHCTBOBAaTh C COLMAJIBHBIMH HMHCTUTYTAMHU B COOTBETCTBHH C HX|
byHKIMSIME ¥ Ha3HAYCHHEM;

- TOTOBHOCTH K FyMaHI/ITapHOﬁ )4 Bonor{'repcr(oﬁ JCATCIBHOCTH,

- yMeTb OneprpoBaTh MOHATHAMH: IPSMOYTOJIbHAS CUCTEMa KOOPIAUHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPIHHATHI

BekTOpa, CKAJISIPHOE MPOU3BEICHUE, YTOJl MEXAY BEKTOPAMH, CyMMa BEKTOPOB, IPOM3BEAECHHE BEKTOPA Ha YUCIIO;

HAXOJHUTH C OMOIIBIO H3YYEHHBIX (hOPMyIT KOOPIHHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE MEKTY IBYMS TOUKAMH;

-yMeTh BEIOHPATh MOAXOSIINI H3ydeHHBIH METOX JUTS PEIeHNs 3aJa4H, PaclO3HABATh MaTeMaTHIeCKue (aKThl I

MaTeMaTHYeCKHe MOZIENHU B IIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE IIPUBOIUTH TIPUMEPHI

MaTeMaTHYECKUX OTKPBITHI POCCUICKOM U MUPOBOI MaTeMaTH4ECKOH HayKH.

- yMETh OIepHpoBaTh HOHATHSIMU: CIYYaiHBIH OIBIT M CIydailHOe COOBITHE, BEPOSTHOCTh CIIy4aifHOro COOBITHS;
METh BBIYHCIISATH BEPOSITHOCTH C MCIIOJNB30BAaHUEM TpaduuyecKUX METONOB; MPUMEHSITh (HOPMYIBI CIOKEHUS H
MHOJXEHHSI BEPOSITHOCTeH, KOMOMHATOpHBIE (DakThl M (GOPMyINBI IPH PELICHHH 3a/1a4; OLEHWBATh BEPOSTHOCTHY|

[PETBHBIX COOBITHIT; 3HAKOMCTBO CO CITyYaifHBIMH BEIMYNHAMHU; YMEHUE IPUBOJUTH MIPUMEPHI IPOSIBICHUS 3aKOH:

OosbIINX YKCeN B MPUPOJHBIX U OOIIECTBEHHBIX SBICHUSIX




MaTpHOTUYECKOrO BOCIIMTAHUS:
c(OPMHUPOBAHHOCTh ~ POCCHUHCKON  TPaXKIAHCKOW HMIEHTHYHOCTH, TATPHOTH3MA,
[yBa’KCHUSI K CBOEMY Hapo[y, 4yBCTBa OTBETCTBEHHOCTH mnepen PoamHoii, ropmoctu 34
cBOIi Kkpail, cBo0 PoauHy, CBOH s3bIK M KyIbTypy, HpOLUIOE U HACTOSAILEE]
MHOrOHaIMOHANBHOTO Hapona Poccuu;

LIEHHOCTHOE OTHOIIEHME K TOCYIApCTBEHHBIM CHMBOJIAM, MCTOPHUYECKOMY U
[IPUPOIHOMY HACJIENUI0, NaMIATHUKaM, TPaguLUiAM HapomoB Poccuu, HOCTHXKEHMSM|
Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPYE;
uzeliHas yOeXKICHHOCTb, TOTOBHOCTh K CIY)XKEHHIO U
OTBETCTBEHHOCTS 3a €T0 CYABOY;

OCBOCHHBIE OOYYAIOIIMMUCSH MEXIIPEIMETHbIC IOHATHS M yHHBEPCAIbHBIC Y4eOHbIE)
InelicTBHS (peryIATUBHBIC, TI03HABATEIbHBIC, KOMMYHHUKATHBHEIE);

- CIHOCOOHOCTb HX HCIHOJB30BAHHSA B IO3HABATEIBHOH M CONMANBHOW MpaKTHKeE,

samute OredecTBa,

FOTOBHOCTH K CaMOCTOSATENIBHOMY IUTAHUPOBAHHIO ¥ OCYIIECTBICHUIO y4eOHOI]]
leATeIbHOCTH, — OpraHM3alMM  Y4eOHOrO  COTPYIHHYECTBA C  IEAArOrHYECKUMH
[pabOTHHKAMH M CBEpCTHHKAMH, K YYaCTHIO B IIOCTPOCHHH WHIWBHIYalbHOH

l0Opa3oBaTeIbHON TPACKTOPUH;
- OBJIa/ICHUE HABBIKAMH y4E€OHO-MCCIIEI0BATENbCKON, IPOCKTHOM U COLMATbHON
lnesiTennbHOCTH

OK 07 CopneiicTBOBaThH
COXPaHEHHUIO OKPYXKAFOLIeH
Cpelbl, pecypcocOepeKeH IO,
MIPUMEHATH 3HaHUS 00
M3MeHEHNH KITMMATa, TIPUHIIUIIbI
OepekITMBOTO TIPOU3BOICTRA,
3¢ (HEeKTUBHO eHCTBOBATH B
YpEe3BBIYAHBIX CUTYaLHsIX

- HE IPUHUMATH JICUCTBUS, IPUHOCSILME BPE OKPYKAIOLIEH cpeae;
yMEThb  IPOTHO3MPOBATh  HEOJATONPUSITHBIE  JKOJOTMYECKHE
IpeAnpuHIMAeMbIX JICHCTBHIA, TPEAOTBPAILATD HX;

- PACLIMPHTH OMBIT JEATEIFHOCTH SKOIOTHUECKON HAMPABICHHOCTH;
pa3pabaThiBaTh IUIAH pELICHHs TMPOOJEMbl C Y4YETOM aHalM3a HMMEHOLIUXCS]
MaTepUalIbHBIX U HEMaTePHAIbHBIX PECYPCOB;

- OCYILECTBIISITH LIEJICHAIIPABJICHHBIN MOMCK IEPEHOCA CPEACTB U CIIOCOOOB JEHCTBHA B
ipodeccronalbHYO Cpeny;
YMETh IIEPEHOCUTHh 3HAHHS
PKM3HEIES TEILHOCTH;

- [peyiarath HOBBIC MPOEKTHI, OLICHUBATh WJCH C MO3UIMH HOBHU3HBI, OPUTHHAIBLHOCTH,
IpaKTHYEeCKOil 3HAYTNMOCTH;

- aBaTh OIIEHKY HOBBIM CHTYAIHsIM, BHOCHTH KOPPEKTHBBI B JEATEIbHOCTD, OLICHHBATH)
cooTBETCTBHE PE3yNILTATOB LEISIM

TIOCJICACTBUS

B TIO3HABATENBHYI0 W MPAKTHYECKYIO 00JacTy|

yYMETh OIEpUPOBATh IMOHATUAMH: (GYHKLUS, HeNpepblBHas (GYHKLUA, IPOM3BOAHAsA, II€pBOOOpa3Hasi,
oIpenieIeHHbIl MHTerpal; yMeTh HaxXOIHUTh IPOM3BOMHBIC OJJIEMEHTAPHBIX (YHKLIHH, HCIIOIB3Yys CIIPAaBOYHBIE
MaTepHalbl; HCCIeNOBaTh B MNPOCTCHINNX Ciydasx (YHKIMH Ha MOHOTOHHOCTH, HAXOAWTh HAHOOJbIINE U
HauMeHbIe 3HaueHus] QYHKIHN; CTPOUTh rpad)Ky MHOTOYIEHOB C UCIIONB30BAaHUEM allllapaTa MaTeMaTH4eCKOro|
aHanM3a; NMPUMEHATH INPOU3BOAHYIO IIPH PEIIEHHMU 3aJad Ha JABW)KEHUE; PEIlaTh IPAKTUKO-OPUEHTUPOBAHHBIE]
3aslauy Ha HanOOJIbIINE ¥ HAaHMEHbIINE 3HAUSHNUS, Ha HAX0XKJCHHE IIyTH, CKOPOCTH ¥ YCKOPESHUS;

- yMeTb OIEpHPOBATh MOHATUSIMHU: JBHXCHHUE B IPOCTPAHCTBE, IOAOOHBIE (GUIYpHI B IPOCTPAHCTBE; HCIIOIb30BATH)
oTHOLIEHHME TUIONIa eil IOBEPXHOCTEH H 00BEMOB IOIOOHBIX (GHUTYp IPH PEIICHHH 33/1ay;

- yMeThb BBEIYHCIATH TI€OMETPHYECKHE BEIMYMHBI (IUIMHA, YroJl, IUIOIagb, OOBeM, IUIOIAAb IIOBEPXHOCTH),
CTIONB3YsT H3y4CHHBIC (POPMYIIBI U METOABI

TIK 1.2. Bwibupats
MIPOCTPAHCTBEHHOE MOJIOKEHHE
CBApHOTO 11IBa JUIsS CBAPKU
9JIEMEHTOB KOHCTPYKLIHH
(u3penuii, y3nos, neranei)

OBnanenne yHHBEPCAIbHBIME YI€OHBIMU [O3HABATEILHBIMU ACHCTBHAMHU:

B) paGota ¢ nH(pOpMaIHei:

- BIAJETh HABBIKAMH MOJyYeHHs WHQPOPMALMH M3 HCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBIATh TIOMCK, aHAIN3, CHCTEMATH3AaLMI0O M HHTEPIPETALHIO)
MH(pOpPMAIMH Pa3INYHBIX BUIOB U (OPM IIpeICTaBICHNUS;

-yMeHHEe OHepUpOBaTh IOHSATHAMH: OIpeAeleHHe, aKCHOMa, TeopeMa, CIEACTBUE, CBOHCTBO, IPH3HAK,
ITOKa3aTeNnbCTBO, PAaBHOCUIBbHBIE (OPMYIMPOBKH; yMeHHE (OPMYIHPOBAaTh OOpaTHOE M IPOTHBOIOIOKHOE
[YTBEPXKJICHUE, TPUBOAUTH HPUMEPbl M KOHTPIPUMEPBI, HCHOJIB30BaTh METOJ| MaTEMAaTHYECKOW WHIYKIWU;|
[IPOBOAUTH JOKa3aTelbHBIC pACCYXKICHHS @pPU pEUIeHWH 3a7ad, OIEHMBATh JIOTUUECKYIO IPAaBUIBHOCTH)
[paccyXIeHU;

- yMeHHe onepHupoBaTh MOHATHSAMU: Tpad, CBS3HBIA rpad, aepeBo, MUK, rpad Ha INIOCKOCTH; yMEHHE 33/1aBaTh H|

[ie1eBOil ayIUTOpUH, BEIOUpAast ONTHMATIbHYIO (OpMy IPEACTABICHHUS H BU3yallH3ally;

MOPAJIBHO-3THYECKUM HOpMaM;

[IPaBOBBIX U ATHYECKUX HOPM, HOPM HH(OPMAIMOHHOH 630IaCHOCTH;

6e30macHOCTH JTMYHOCTH

- co31aBaTh TEKCTHl B PasiMYHBIX (opMarax ¢ ydeToM Ha3HA4YeHWs HH(OPMAIMH HJONUCHIBATH rpadbl pa3IMuHbEIMU CIIOCOOAMH; HCIIOIb30BaTh rpadbl IIPH PEIIEeHHN 3a/1ay;

- OLICHUBATH JJOCTOBEPHOCTH, JIETHTUMHOCTh HH(OPMAIHH, €¢ COOTBETCTBHE NPABOBBIM H[THHEHHAS (QyHKIUS, KBaApaTHIHAsl QyHKINS, CTEIeHHAass (YHKIHS C IENbIM MOKa3aTeleM, TPUTOHOMETPHIECKHE)
- HCIONB30BaTh CPEACTBA HHGOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTHH B|CTPOUTH Tpaduku (YHKIUH, BHIIONHATH Ipeodpa3oBaHHs IpaduKoB (YHKIHI;YMEHHE HCIONB30BaTh rpaduxu
[peLIEHN KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 33134 ¢ COOMI0AeHUEeM|(DYHKIMH 111 U3YYESHHs MPOLECCOB W 3aBUCHMOCTEH NpU PElISHHH 3a7ad U3 JAPYruX y4eOHBIX NMPEAMETOB M U3

Tpe6OBaHHﬁ OPTOHOMHUKH, TEXHUKH 6630HaCHOCTI/I, TUTHUCHBI, pecypcocGepe)KeHuﬂ, eaTbHONU JKU3HH; BBIpAXKATH (bOpMyJTaMI/I 3aBHUCUMOCTH MEXAY BEINYMHAMH;YMEHUEC CBO60}1HO OIIEpUPOBATH

- BJIAACTb HaBBIKaMH pacllO3HaBaHUSA MW 3allUTbL an)opMaunn, HH(l)OpMa[IHOHHOﬁ KCTPEMYM (i)yHKLH/H/I, HauOoJIbIllee W HaWMEHbIIEEe 3HAYEHUS q)yHKLII/H/I Ha TIPOMEKYTKE, YMCHHUE IPOBOIUTD

- yMeHue cBoOOJHO omepupoBaTh MOHATUSAMHU: TpaduK (GYHKIMH, oOpaTHas (YHKIHMS, KOMMO3ULUS (GYHKIHMH,

q)yHKHI/II/I, 06paTHBIe TPUTOHOMETPUICCKUE q)yHKI_II/II/I, ToKa3aTeJIbHasA H HOFapMCI)MH‘{eCKa}I CI)yHKI_H/II/I; YMEHHUE

OHATHSAMHU: Y€THOCTb (DYHKIUH, IEPUOAUIHOCTD (PyHKIUH, OTPAHHIEHHOCTH (DYHKITHH, MOHOTOHHOCTD (DyHKIHUH,

MccienoBaHne (QYHKIMH;yMEHHE HCIIONB30BaTh CBOMCTBA M Tpadukn (YHKIWI U8 pelreHds ypaBHEHWIA,|

HEpaBEHCTB U 3aad ¢ IapaMeTpaMu; H300paXkaTh Ha KOOPIHHATHON INIOCKOCTU MHOXECTBA PEIICHUH ypaBHEHHIL,

HEPaBEHCTB U MIX CHCTEM;

- yMeHue cBOOOIHO ONepUpPOBATh MOHATHAMU: TOYKA, NIPsIMasi, ITIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyd, TTOCKHI
TOJI, ABYTPAHHBII YOI, TPEXTPAaHHBIH YTOJ, IepeceKaloNInecs], apaieIbHbIe U CKPEIUBAIOIIUECS IPSIMBIC,

[apasuIeIbHOCTD M TIEPIICHUKYIISIPHOCTD MPSMBIX U TIIOCKOCTEH, yroi MeX/Iy IPSIMBIMH, YTOJI MEX/Ly MPSAMOH 1

[I0CKOCTBIO, YTOJI MEX/Ly TNIOCKOCTSIMH; YMEHHE HCIIONIb30BaTh IPH PENICHUH 33/1a4 M3y4eHHbIC (paKThl X TECOPEMB]

10



[UIaHUMETPUH; YMCHHUE OLICHUBATH Pa3Mephl 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHHE OIIEPHPOBATH ITOHATUSIMH:
MHOrOIpaHHHK,

ceueHre MHOTOTPaHHMKA, NPABIJIGHBIM MHOTOTPAaHHUK, NPU3Ma, MUpaMuia, GUrypa d MOBEPXHOCTH BPAICHHS,
[IMHIP, KOHYyC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUCHHUsS KOHyca U IMIMHIPA, MapajUleNbHbIe OCH HIIY
OCHOBaHMIO, CEYCHME IIapa, IUIOCKOCTh, Kacaromlascs cdepbl, IMINHAPA, KOHYCA; YMEHHE CTPOUTb CCUCHHE
MHOTOTpaHHHKA, H300paXkaTh MHOTOIPAHHUKH, (QHUIYpHl M IOBEPXHOCTU BpAIleHHS, UX CCUECHHsS, B TOM 4HCIE C|
[IOMOIIBIO DIEKTPOHHBIX CPEACTB; yMEHHE IPHMEHSTh CBOWCTBA T'EOMETPHUYECKHX (UIYp, CAMOCTOSTENIBHO
(bopMynupoBaTh ompeneNeHUs M3ydaeMbIX (UTYp, BBIABMraTh THMIOTE3bl O CBOMCTBAX M HPHU3HAKAX
reoMeTpHIecKuX (GUryp, oOOCHOBEIBATH M ONPOBEPraTh HX; YMEHHE NPOBOAMTH KIAacCH(HUKAIMIO (UTYp IO
[Pa3IMYHBIM IPU3HAKAM, BBIIOIHATH HEOOXOMUMBIC HOIOIHHUTENbHbIE IOCTPOCHNS,;

- yMeHHe CBOOOHO ONEpUPOBATh HOHATHAMU: IUIONMIAAb (GUryphl, 00beM (UTYpBI, BEIMYHHA yIia, PACCTOSHHUE OT|
[TOYKHM 10 IIIOCKOCTH, PACCTOSIHIE MEXTy IPSIMBIMHU, PACCTOSIHIE MEXKAY INIOCKOCTSIMH, IUIOMIanb cepsl, IIomah
[TOBEPXHOCTU TNHPAMH[bI, HPHU3MBI, KOHyca, WIIMHIApa, 00beM Ky0a, NpSMOYTOJBHOTO IapajuleNenunesa,
[IMpaMuIbl, IPU3MbL, LIJIMHApPA, KOHYCA, Iapa; yMEHUE HAXOJUTh OTHOLICHHE 00EMOB IT0JO00HBIX (UTYD;

IIK 1.5 IIpoBoaurs)
KOHTpOJIB COOpaHHbIX
PIIeMEHTOB KOHCTPYKIHY]

(13menmii, y3i0B, aerajel) Hal
COOTBETCTBHE T€OMETPUUECKHX]

Ipazmepon TpeOOBaHUAM
KOHCTPYKTOPCKOM b4l
[IpON3BOICTBEHHO-
[TeXHOJIOTHYECKOi

JIOKYMEHTAIUU 110 CBApKE

OBJla/ieHNEe YHUBEPCAIbHBIMU YI€OHBIMU TI03HABATEIIbHBIMU JICHCTBHSMHU:

2) 6a30BbIE JIOTHYECKUE JCHCTBUSL:

- CaMOCTOSATENBPHO (OPMYJIUPOBATh H AKTYyaIH3UPOBATh MPOOIEMy, paccMaTpHUBATh eel
BCeCTOPOHHE;

YCTaHaBJIMBaTh  CYIIECTBEHHBIN
Kiaccudukayu u 00001eHuS;

- ONPEACIIATH LEIH ACATEIbHOCTH, 331aBaTh MTAPAMETPhl M KPUTSPUU UX JOCTHKCHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B PACCMATPUBACMBIX SIBIICHUSX;

- BHOCUTb KOPPEKTUBBI B JIESITEILHOCTb, OLIEHHMBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM,
OLICHHBATh PUCKH TIOCIICICTBUIA IS TEILHOCTH;

- pa3BUBaTh KPEATHBHOE MBILIJICHUE IIPU PELICHUH KH3HEHHBIX MIPOOJIeM

0) 6a30BbIE HCCIIEIOBATENbCKUE ACHCTBUS:

- BJIaJICTh HaBBIKAMU Y4eOHO-HUCCIIEJOBATEILCKON U IIPOSKTHON JIESITEIbHOCTH, HABBIKAMH|
[paspeieHus mpoodiem;

- BBIABJIAITH NPHYMHHO-CIICACTBCHHBIC CBS3M M AKTyalHM3UPOBATh 3a/a4y, BBIABUIATH|

- IIpU3HaK WA OCHOBaHUA JIA  CPaBHEHHI,)

- YMEHHE MOJEIUPOBATh PealbHbIe CUTyalluH Ha S3bIKE MATEMAaTHKHU; COCTABIATH BHIPAXKEHNUS, YPABHEHHUS,
HEpaBEHCTBA U X CHCTEMBI 110 YCIOBUIO 3a/1a4H, HCCIIEN0BATh IOCTPOECHHbBIE MOJEIH € UCIOIb30BaHUEM ammapaTa
a11reOpbl, HHTEPIPETHPOBATD TOTYyUCHHBIN PE3yJIbTaT; CTPOUTH MATEMATHYECKHE MOZIEIH C IIOMOILBIO
[rEOMETPUUECKUX MOHATUH 1 BEJIMUUH, PELIATh CBA3aHHBIE C HUMHU IIPAKTHUYECKUE 3a/1a41; COCTABIISTh
BEPOATHOCTHYIO MOJEb U MHTEPIIPETUPOBATH MOTYyUYEHHBIH Pe3yIbTaT; pelaTh NPUKIaJHbIE 3aJa4l CPEICTBaMU
MaTeMaTHYECKOro aHalu3a, B TOM YHCIIE COLMAIbHO-3KOHOMHUYECKOro U (PU3MYIECKOro XapaKkrepa;

- yMeHHe BEIOMpPATh MOAXOISIINI METO/ AU PEIIeHHs 3a1aul; IIOHUMaHHe 3HAYMMOCTH MAaTeMaTUKH B N3Y4SHHN
[IPHPOIHEIX ¥ OOIIECTBEHHBIX IIPOLIECCOB U SIBJICHHUH; YMEHHE PACIIO3HABATH IIPOSIBJICHIE 3aKOHOB MaTEMaTHKH B
CKycCTBe, yMEHUe

[IPUBOAUTH NPUMEPHI MATEMAaTUYECKHX OTKPBITUH POCCUHCKON U MUPOBOM MaTeMaTH4ECKON HAYKH.

- yMeHMe onepupoBaTh MOHATUAMHU: HATypaIbHOE YUCIIO, LEJI0E YUCIIO, OCTATOK 110 MOAYJIIO, PallMOHAIBHOE YUCIIO,
ppalOHAIBHOE YHCII0, MHOXKECTBA HATYPaNIbHBIX, LEJbIX, PALIHOHAIBHBIX, N€HCTBUTENIBHBIX YHCET; YMEHUE
MCTIONB30BaTh NPH3HAKY JETUMOCTH, HANMCHBIIHI OOIINIA AeMUTeNb 1 HaNMeHblIee 00Iiee KpaTHOe, alrOPUTM
[EBK/nza pu peleHny 3a1a4; 3HaKOMCTBO € Pa3IMYHbIMU [TO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS;

- yMeHue BBIOMPATh MOIXO/SIINNA H3YUCHHBIH METO/] TS PELICHNUS 3a1a41, PACIIO3HABATh MATEMATUUECKUE (PAKTBI

TUIIOTE3Y €€ PCIICHUS, HAaXOAUTh apryMEHTHI JIsI JOKa3aTeIbCTBa CBOUX yTBep)KI[eHP[ﬁ,
3a1aBaTh MapaMeTpPbl U KPUTECPUHU PCILICHUS;

- AHAJIM3UPOBATH IIOJIYYCHHBIC B XOJC PCUICHUA 3aJadyd pPE3YyIbTaTbl, KPUTHYCCKH]
OLICHNBATb UX TOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHCHUE B HOBBIX YCJIIOBUAX,

YMETh NEPEHOCUTH
PKU3HCICATCIIbHOCTH

- YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NIPEAMETHBIX 06HaCTCﬁ;

- BBIIBUI'aTh HOBBIC UJICH, TIpEJIaraTh OpUIrMHAJIBHBIC IIOAXO0AbI U PEHICHU S,

11 CHOCOGHOCTH UX UCTIOJIL30BaHUS B TIO3HABATEIBHOMN U COIMANTBLHON TIPAKTHUKE

1 MaTeMaTH4eCKHe MOJIENH B PUPOIHEIX U OOIIECTBEHHBIX SBJICHUSAX, B ICKYCCTBE; yMEHHE MPHBOAUTH TIPUMEPHI
MaTeMaTHIECKIX OTKPBITHI POCCHICKOI M MUPOBOI MaTeMaTHdeckoil HaykH. [To yueOHOMY npenmeTy
"MaremaTuka" (BKIrouas paszaensl "AnreOpa U Hayasna Matematuyeckoro aHanuza", "I'eomerpus”, "BepostHOCTh 1
cTaTrcTHKA") (YIIIyOJICHHBIH YPOBEHB) TpeOOBAHUS K MIPEIMETHBIM pe3yIbTaTaM OCBOSHUS YTITyOJIeHHOTO Kypca

3HaHUS B TIIO3HABATCIIBHYI0O M IPAKTUYCCKYIO obJracTHMaTeMaTHKKI JIOJIKHBI BKJIFOYATh TpeGOBaHI/I}I K pe3yibTaTaM OCBOCHUSA 6a30Boro Kypca 1 JOIOJIHUTEIbHO

oTpaxars:
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2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbHOI 1 CHUIITTHHbBI

2.1. O0beM TUCHUIINHBI H BBl y4eOHOH padoThI

Buj yueO6Hoii padoThl

O0beM B yacax®

O06beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTHIIJIMHBI 340
B T.4.

OCHOBHOE coJiep:KaHue 324
BT. Y.

TEOpPETUYECKOe 00yUeHNE 136
NPAKTUYECKHUE 3aHATHS 188
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJAEPKAHME (CONEPKAHUE 56
NPHUKJIATHOTO MOYJI)

BT. Y.

TEOpPETUYECKOe 00yUeHUE

NPAKTUYECKHUE 3aHATHS 56
KoHcynbpranumn 4
IpomexxyTounasi aTrecTanus (3IK3aMeH) 12
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2.2. TemaTn4yecKuil IJIaH N coJepKaHUe TUCHHILIMHBI

HaunMeHoBaHMe pa3esioB U Conep:xanue yueOHOro MaTepuaia (0CHOBHOE U NMPodecCHOHATbHO-OPHMEHTHPOBAHHOE), 1a00paTOPHbIE U Ob0bem | @opMupyembie
TeM MPAKTHYEeCKHe 3aHATHS, TPUKJIATHONH MOIYJIb (IPU HAJHYHH) 4acoB KOMIIEeTeHIINH
OcHOBHOE coJepKaHHe
Pa3gen 1. IToBTOpeHne Kypca MaTeMAaTHKH OCHOBHON IIKOJIbI 20
Tema 1.1 CopneprxaHue yueOHOr0 MaTepuaia 2
Lenp 1 331241 MaTeMaTHKU TIPH - _
1. bazoBble 3HaHNS M YMEHHS 110 MaTEMaTHKE B IPO(ECCHOHANBHOMN 1 B TOBCEIHEBHOM AEATECIHHOCTH. 2
OCBOEHMH CIELUAIBHOCTH
Tena 1.2 Coneprxanne y4eOHOTO MaTepuaia 2
) ITlpaxmuueckue 3ansamus 2
Yucna v BEIYUCIICHUS. "
Ne1 | [leficTBUS HajA TOJIOKHTEIbHBIMA W OTPHLATEIBGHBIMH YHUCIAMH, OOBIKHOBEHHBIMH M JIECATUYHBIMH JIPOOSMH. 2
Bripaxenus u mpeodpa3oBaHusL .
JleHicTBHS cO cTEeneHAMH, (POPMYJIIB COKPAIIEHHOTO YMHO)KEHHS.
IIpodeccuoHaILHO-OPHEHTUPOBAHHOE COAep:KaHue (CoAepKaHNe NPUKJIATHOTO MOAYJISI) 2
Tema 1.3. Ipaxmuueckue 3anamust 2
Feomerpns Ha mtockocTn No2 Buasl miiockux GpUryp v Mx mwiomazs. [[pakTHKo-0pHEHTHPOBAHHEIE 3a1a4K B KYPCE TEOMETPHH Ha TIOCKOCTH 2
OK-01, OK-02,
Coneprxanne yd4eOHOTO MaTepHraia 4 OK-03. OK-04
Tema 1.4 Ipaxmuueckue 3anamusi 4 OK-OS’ OK-OG]
[IpoueHTHBIE BEIYUCICHUS Ne3 IIpocTeie POLICHTHI, pa3HbIE CITOCOOBI WX BEIYUCIICHUS 2 OI’<—O7 '
0.
Jé'_4 CJ‘IO)KHLIg TIPOLICHTHI g K 1.2
oJiep>KaHKue y4eOHOro MaTepuania
Tema 1.5 P M P 1K 1.5
Ipakmuueckue 3anamus. 2
YpaBHEHUs 1 HEPABECHCTBA " "
No5 | Jluneiinple, kBaapaTHbIe, APOGHO-THHEHHBIC YDABHCHHS H HEPABEHCTBA 2
Coneprxanne ydeOHOTO MaTepHuaia 6
T 16 1 CriocoOBI pemieHus CHCTeM JIMHEWHBIX ypaBHeHUH. [loHsaTrusa: Matpuma 2x2 u 3x3, onpeaeinuTeNnb MaTpulsl. Meron 2
ema 1.
. T"aycca.
Cuctembl ypaBHEHUH U
Ilpakmuuyeckue 3anamus 4
HEpaBEHCTB = =
Ne6 | CucteMbl HENMHEHHBIX YPaBHEHUH. 2
Ne7 CucTeMbl HEpaBEHCTB 2
Copepxanne yaeOHOTO MaTepuaia 2
Tewma 1.7 Ilpakxmuueckue 3ansamus 2
BxoznHolt koHTpOIIb No 8 KontposnpHas pabota mo Teme «BplumcieHus M npeoOpa3oBaHMsA. YpaBHEHUS M HEPaBEHCTBA. l'eomerpus Ha 2
TIOCKOCTH
Pa3nen 2 IIpsiMble M NJIOCKOCTH B MPOCTPAHCTBE 20
Tema 2.1. Copepxanre yaeOHOT0 MaTepuaia 2
OCHOBHBIE TIOHATHS 1 IIpenmer crepeomerpun. OCHOBHBIE MOHATHA (TOYKa, NpsAMasi, IJIOCKOCTb, MPOCTPaHCTBO). OCHOBHBIE aKCHOMBI 2 OK-01. OK-03
crepeoMeTpuu. Pacnonoxkenue crepeomerpun. Ilepecekaromuecs, mNapajiesibHble U CKpelIMBaroIIMecs MpsiMble. [Ipu3Hak U CBOMCTBO OK-0 4’ OK 07’
IPSIMBIX U IIJIOCKOCTEN CKpeniBaromuxcs npsMbelx. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHL. HK’ 12
Tema 2.2. Copepxanne yaeOHOTo MaTepuaa 6 K 1' p
[TapaiienbHOCTh MPSIMBIX, 1 [TapannensHble npsiMas U TIockocTh. Onpenenenne. [pusnak. CBoicTBa (C TOKA3aTEIBLCTBOM). 2 '
MPSIMOM U TUTOCKOCTH, 2 [Tapannensubie mmockoctu. Onpenenenue. [Ipuznak. CoiicTBa (C T0Ka3aTEIHCTBOM) 2
IJIOCKOCTEM IIpaxmuuecxue 3anamusi 2
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Ne9 Terpasap u ero snementsl. [lapamnenenumnen u ero saeMeHTHl. CBOMCTBA NMPOTHBOMOJOXKHBIX TpaHEi u
JMiaroHaJel mapajurenenunena.

Ne 10 IlocTpoenue ceuenuil. Pemenue 3anau. 2
Coxeprxanne yueOHOro MaTepyaia 2
Tewma 2.3. [leprieHAUKYIAPHOCTD P 1 P
DSMBLX. IDSIMOM 1 IIOCKOCTH 1 IlepnenaukynspHele npsmble. [lapamnenpHele  OpsMBIE, TEPNCHIUKYIApHbIE K  IUockocTH.  [Ipm3Hak 2
P ’ ni OCKOCTEI ’ MEPIECHANKYIIPHOCTH MPSIMOM U MtockocTu. JlokasarenscTBo. [lepnenankymnsp u HakiaoHHas. [leprneHOUKyIsIpHbIE
m0ckocTy. [Ipu3Hak nepneHIuKyIsIpHOCTH II0cKocTel. Jloka3arenbcTBO. PaccTosiHMSI B IPOCTPaHCTBE
Texa 2.4 Copneprxkanne yaeOHOr0 MaTepuaia 4
Ma 2.4.
eMa 1 | Teopema o Tpex mepneHIUKysApax. Jloka3aTensCTBO. 2
Teopema o Tpex I >
MepeHTHKYIAPAX [pakmuuecKue 3aHamus _
Nell | VYrom mexiy NpsMOii M TITIOCKOCTBIO. YTON MEKTY IIIOCKOCTSIMHU 2
Tena 2.5 IIpodeccHoHATBEHO-OPHEHTHPOBAHHOE CO/IepKaHNe (cogepKaHHe MPUKJIATHOI0 MOAYJIA) 4
- Ilpakxmuueckue 3ansamusi 4
[TapannenbHele,
Nel2 AKCHOMBI CTepEOMETPHUH. 2
HepIeHIUKY IS PHBIE, "
MNel3 IleprieHIUKYIAPHOCTE MPSAMOM M IIOCKOCTH, MApaJUIEIbHOCTh IBYX MPSAMBIX, MEPIEHAUKYIAPHBIX IUIOCKOCTH, 2
CKPEIINBAIOIIIECS TPSIMbIE .
MEePIEHINKYISIPHOCTD IUNIOCKOCTEH
Tena 2.6 Cogepxanue yueOHOro MaTepuana 2
Ma 2.6.
Ilpakmuueckue 3anamus 2
Pewenue 3anau. Ilpsimeie u =
Ne 14 KoHTponbHas pabora no teme «PacnonoxeHue NpsIMBIX M TUIOCKOCTEH B MPOCTpPAaHCTBE. [leprneHuKyIIpHOCTh U 2
IUTIOCKOCTH B IPOCTPAHCTBE .
MapauIeNIbHOCTD MPSIMBIX M II0cKOcTed. CKpeIMBaOIIuecs! MPSIMBbIC»
Paznea 3. KoopauHaThl H BEKTOPBI 16 OK-02, OK-03,
Tema 3.1 Coneprxanne yaeOHOTO MaTepHuaia 4 OK-04, OK-07
JexapToBBl KOOPIMHATHI B 1 ‘ JlekapToBbI KOOPJIMHATHI B IPOCTPAHCTBE. 2 IIK 1.2
npoctpaHcTBe. PaccTosHne
pocTp IIpakmuueckue 3auamus 2 T1IK 1.5
MEXKy IBYMSI TOUKAMHU. =
Nel5 IIpocreiimue 3a1aun B KoopAuHaTaXx. PaccTosHue MEXy 1ByMsl TOUKaMU, KOOPJAUHATEI CEPEUHBI OTPE3Ka 2
KoopanHaThl cepenHbl 0Tpe3Ka
Coneprxanne yd4eOHOTO MaTepHuaia 6
Tena 3.2 1 Bekrops!l B mpoctpaHcTBe. Ci0K€HHE W BHIYMTAaHWE BEKTOPOB.YMHOXKEHHME BEKTOpa Ha yucio. KomimanapHsie 2
ema 3.
BEKTOPBL.
BekTopsl B mpocTpaHCTBeE.
Ilpakmuueckue 3anamus 4
YTon MeXIy BEKTOpamu.
Nel6 | CkanmsipHOe Tpom3BeAEHHE BEKTOPOB. Pa3iiojkeHHe BEKTOpa IO TpeM HEKOMIUIAHApHBIM BekTopaM. KoopauHatsl 2
CkaispHoe Ipon3BeiCHHE .
BEKTODOB BEKTOpPa, CKaJSIPHOE IPOM3BE/ICHHE BEKTOPOB B KOOPAMHATAX, YrOJl MEXKAY BEKTOpaMH, YroJl MEXAy NpsIMOW H
IUIOCKOCTBI0, YTOJI MEKAY INIOCKOCTSIMH.
Nel7 | YpaBHeHHE MIOCKOCTH. [ €OMETPUUECKUM CMBICIT ONpeAETUTENs 2X2 2
Tema 3.3 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lePKaHNe (CoAePKAHHe NPUKJIATHOT0 MOAYJIA) 4
IpakTuko-opuentuposannsie | [Ipaxmuueckue sanamusi: 4
3a/1a4d Ha KOOpJAMHATHON Nel8 KoopaunaTtHast miuockocTs. Beuncnenue pacCTOSHUM U IIOLAAEH Ha IUIOCKOCTH. 2
IJIOCKOCTH Nel9 KonunuectBeHHbIE pacueThbl 2
Copepxanne yaeOHOTO MaTepuaa 2
Tema 3.4
IIpaxmuueckue sanamus: 2
Pewenue 3anau. Koopaunate! u
BEKTODBI Ne 20 Kontponsnas padota mo teme «/lekapToBBI KOOPIUHATHI B IPOCTpaHCTBE. BekTops! B pocTpancTBe. CiiokeHue U 2

BBIYMTAHNE BEKTOPOB. YMHOXEHHE BEeKTOpa Ha yncyio. KoMiuianapHbeie BeKTOpbl. CKalsIpHOE  MPOU3BEACHHE
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BEKTOPOB. Pa3nokeHne BeKTopa Mo TpeM

HEKOMILIaHapHBIM BekTopaM. [Ipocreiimme 3amadn B KoopauHaTax. KoopAwHATBI BEKTOPA, PAcCTOSHHUE MEXIY
TOYKaMH{, KOOPIWHATHI CEPEIUHBI OTPE3Ka, CKAIIPHOE NMPOU3BEICHHE BEKTOPOB B KOOPAWHATAX, YTOJ MEXKIY
BEKTOPaMH, YTOJI MEX/y IPSIMOH U MIIOCKOCTBIO, YTOJI MY IIIOCKOCTAMID)

Pa3nen 4. OcHoBbI TpUroHOMeTpuH. Tpuronomerpuyeckue pyHKIUH 40
Tema 4.1 Copneprkanne yqeOHOTO MaTepHaia 4
ema 4.
1 Pangnannas mepa yrma. IToBopoT Touku BOKpYr Hadayia KoopauHaT. OmpenencHne CHHyca, KOCHHYCa, TAaHTE€HCA U 2
Tpuronomerpuueckne GpyHKINN
KOTaHI'CHCa.
MPOU3BOJILHOTO yIJIa, YACIA.
IIpaxmuueckue 3auamusi: 2
Panuannas u rpagycHas Mepa
yria Ne21 3HaKM CHHyca, KOCHHYCa, TAaHT€HCAa W KOTaHICHCA II0 YETBEPTSAM. 3aBUCHMOCTh MEXKIY CHHYCOM, KOCHHYCOM, 2
TaHI'€HCOM M KOTaHTCHCOM OJHOTO ¥ TOTO K€ yrJa
Tema 4.2 Copneprxanne yqeOHOTO MaTepHuaia 4
WHYC, KOCHHYC, TAHI'€HC ¥ KOTAHT€HC YTJIOB 0 U — 0. DOPMYIIBI IPUBEACHUS
OcHOBHEIE 1 C ) 2
TPUTOHOMETPUIECKUE Ilpaxmuueckue 3ansamusi: 2
TOXIECTBA. Ne22 TpUroOHOMETPHUYECKUE TOKIAECTBA. 2
DopMyJibl IPUBEACHUS
Coneprxanue y4eOHOrO MaTepraia 8
Tema 4.3
1 | CyMMa 1 pa3HOCTh cHHYcOB. CyMMa M Pa3sHOCTh KOCHHYCOB. 2
CuHyc, KOCHHYC, TAHT'€HC F 5
CYMMBI Hf PA3HOCTH JIBYX YIJIOB [pakmuyeckue 3aHAMuUsA. _
CHHYC M KOCHHYC JIBOMHOIO Ne23 CuHYC ¥ KOCHHYC J1BOMHOT0 yria. @opMyisl HOJOBUHHOTO yIa. 2
yria. @opMyisl onoBuHHoro | Ne24 ITpeoOpa3zoBaHust CyMMbl TPUTOHOMETPHYECKHUX (DYHKIUH B IPOU3BEICHUE U IPOU3BEICHHS B CYMMY. 2
yria Ne25 BblpakeHne TpPUrOHOMETPHYECKMX (YHKIMH Yepe3 TaHIeHC IMOJOBHHHOTO aprymenra. IIpeoOpa3oBaHus 2
NIPOCTEHIINX TPUTOHOMETPUYECKUX BbIPAKCHUIM
Copepxanne yaeOHOTO MaTepuaia 2
Tema 4.4 1 OOnacTp ompenesieHus] ¥ MHOXECTBO 3HaueHWH (QyHKIMHA. YETHOCTh, HEYETHOCTh, MEPHOAMYHOCTH (DYHKUMIL. 2
@yHKIMH, UX CBOKCTBA. CnocoOsb1 3a1anns GyHKIUH
Cnioco0bI 3ajanus GpyHKUM
Copepxanne yaeOHOTO MaTepuaia 2
Tema 4.5 1 OOnacTb oOmpeAeneHUs] M MHOXECTBO 3HAUYEHHH TpPUTOHOMETpHYeCKUX (QyHKIUA. YETHOCTH, HEYETHOCTB, 2
TpHFOHOMeTquveCKHe HEPHOIMYHOCTE TPUTOHOMETpUUECKHX QyHKImiA. CBoiicTBa ¥ rpaduKku QYHKUUH y = oS X, y = sin X, y = tg X, y =
(byHKIMH, UX CBOMCTBA U ctg x
rpaduku
Tena 4.6 Copepxanre yaeOHOTo MaTepuaia 2
Ma 4.
Ilpaxmuueckue sanamus: 2
[IpeobpazoBanue rpadukoB "
. | Ne26 Cxatne ®W  pacTsokeHMe  TpaukoB — TpHUroHOMeTpmuecknmx  (ynkmmid.  [IpeoOpazoBamme  rpadukoB 2
TPUTOHOMETPUUECKHUX (DYHKIIUH .
TPUTOHOMETPUYECKUX (PYHKIMI
Tema 4.7 IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IepKaHMe (coaepKaHue MPUKJIATHOT0 MOAYJIsA) 4
Onucanue MPOU3BOACTBEHHBIX | [Ipakmuueckue 3aHamus: 4
NIPOLIECCOB C MOMOIIBIO Ne27 Vcnonp30BaHUe CBOMCTB TPUTOHOMETPHUIECKHX (DYHKIMH B IPO(eCcCHOHANBHBIX 3a/1adax 2
rpagukoB QyHKImiA Ne28 Vcnonp30BaHNe CBOMCTB TPUTOHOMETPHUIECKHX (DYHKIMH B IPo(eCcCHOHANBHBIX 3a/1adax 2
Tema 4.8 Copepxanne yaeOHOT0 MaTepuaa 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
K 1.2
K 1.5
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OO6parHsbie 1 O6partHbie TpUrOHOMETpHUYeckrue QYHKITUU. VX cBolicTBa U TpaduKu 2
TPUTOHOMETPUUECCKHE (PYHKINU
Coneprkanne yqeOHOTO MaTepHala 8
1 VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a. PemeHue TpHUTOHOMETPHUYECKIX 2
YpaBHEHHH OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUIECKUE YPABHEHHMS, CBOIAIINECS K KBAAPATHBIM, PEIlacMble
pa3lIoKEHHUEM Ha MHOKUTENH, ofHOpoaHbIe. [IpocTeiimume TpuroHoMeTpuIecKie HepaBeHCTBA
Tema 4.9 Tpuronomerpudeckue | [lpaxkmuueckue 3auamusi: 6
YPaBHEHHs U HEPABEHCTBA Ne 29 Pemienue TpUroHOMETPUUYECKHX YPAaBHEHMH OCHOBHBIX THIIOB: NPOCTEHIINE TPUTOHOMETPUUYECKUE YPABHEHMS, 2
CBOJISILIMECS] K KBaIPaTHBIM
Ne 30 PemieHne TPUTrOHOMETPHYECKUX YypaBHEHMH OCHOBHBIX THIIOB: pELIaeMble pa3jIoOKEHHEM Ha MHOXKUTEIH, 2
OJTHOPOJIHBIE.
Ne 31 IIpocTeiiye TpPUrOHOMETPUUECKUE HEPABEHCTBA 2
Tema 4.10 Cojeprxkanue yueOHOro MaTepuaia 2
CucTteMbl TPUrOHOMETpUYIECKHX | Ne 32 CucTeMbl IPOCTENUIINX TPUTOHOMETPUYECKUX YPABHEHUH 2
ypaBHEHUU
Coneprkanue y4eOHOro MaTepuaia 2
Tema 4.11
T — Ipakmuueckue 3auamus. i 2
TPHTOHOMETPHH. Ne 33 Kontponbuass pabora 1o _ Teme: «IIpeobpazoBanue TPUTOHOMETPUYECKHX  BBIPAKCHHUIL. Pemenne 2
TpuroHoMeTpHaCCKHE byHKITIH TPUTOHOMETPUUECKHX YPAaBHEHHI 1 HEPABEHCTB B TOM YHCJIE C UCTIOIb30BAHUEM CBOWCTB (DYHKIIUI»
Paznen 5. KomniekcHble yncia 8
Coneprxanne yd4eOHOTO MaTepHuaia 4
T 1 [MonsTre xommiekcHoro umcia. ConpspkeHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYIb M apryMEHT KOMIUIEKCHOTO YHCIIA. 2
eva 3.1 @opma 3amucu KOMIIEKCHOTO Yucia (reOMeTpHiecKasi, TPUTOHOMETpHUecKasl, anredpandeckas).
KommiekcHsle uncna
Tpaxmuueckue 3auamus: 2 OK-01, OK-02,
No 34 I ApudmMeTraeckue JecTBUS ¢ KOMIUIEKCHBIMHU YUCIIaMH 2 OK-03, OK-04,
CogepskaHue y4eOHOro MaTepuaa 4 OK-05, OK-06,
Tema 5.2 Tpaxmuueckue sanamusi: 2 OK-07
[IprMeHeHne KOMIIEKCHBIX Ne 35 BrinonHeHe pacueToB ¢ IMOMOIIBIO KOMITIEKCHBIX uncell. [Ipumepsl HCToib30BaHusT KOMIUIEKCHBIX YHCE 2 1K 1.2
qrcen MK 1.5
Ne 36 [Ipumeps! HCToNIb30BaHMSI KOMIIEKCHBIX YHCEN 2
OILIEHKA IO TEKYIIUM
Pa3gex 6. [Ipon3BogHas GyHKIHH, ee NPUMEHEHHE 40
T 6.1 Conepxanne ydeOHOTO MaTepHaa 2
HOH;{TI/IeeIIIVII)aO I/I.3BOIIHOI71~ 1 OmnpeneneHne YUCIOBOM MOCIEAOBATEIILHOCTH U crtocoObl ee 3ananus. CpoiicTBa ‘-II/ICJ'IOBLIXUHOCJ‘[eIlOBaTeJ‘II;HOCTeﬁ. 2
DopMyJIbI 1 NpaBHa Omnpenenenne mpejena Iocie0BaTeIbHOCTH. Beruncienue npeaenos nocienosatensHoctedl. [Ipenen ¢pyHkuumn Ha
ddepenposanms 0ECKOHEUHOCTH. Hpeﬂenu (YHKIUH B TOYKE. Hpﬂpameu}me aprymenTa. [Ipupamenne q)yHKHI:II/I. 3agauu, MPUBOISIIIE
K HOHSTHUIO ITpou3BoAHON. OnpeieneHne NpOru3BOJHOH. AJITOPUTM OTHICKaHHsI IPOU3BOTHON
Conepxanne y4eOHOTO MaTepuaia 6
Tema 6.2 1 | Dopmynsl qudpepenunposanust. [lpasuna auddpepeHnpoBaHus 2
ITpousBosHBIE CyMMBI, pasHOCTH | [Ipakmuyeckue 3ausmust:
[IPOU3BENICHHUS, YACTHOTO Ne 37 | @opmynsl nuddepernupoBanns. [pasmia nuddepennmpopanns 2
No 38 Dopmynsl nubdepernmpoanus. [Ipasuna nuddepeHmpoBaHms 2
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Copepxanre yaeOHOro MaTepuala

Tema 6.3 = " =
1 Ornpenenenue ciaoxHoi GyHkuuu. [Ipon3Boanas TpuroHoMeTpudeckux GyHKIUH. [Ipon3BoIHAs CIIOXKHON (YHKITUH 2
[IpousBonHsie
TPHIOHOMCTPHHECKHX q)ymfupm' Ipaxmuueckue 3auamus: 4
[IpousBonHas cinoxHOU "
byHc Ne 39 IIponsBonHas TpHrOH(lMeTqueCKHX (HyHKIHH. 2
Ne 40 | TIponsBopHas CIIOKHON QYHKINH 2
Coneprkanne yqeOHOTO MaTepHala 2
Tema 6.4 1 Ilomsatne HenpepbBHON ¢(yHKIMH. CBolicTBa HempepblBHON ¢GyHKIMHA. CBs3h MEXIy HENPEPBIBHOCTHIO U 2
TTousTue o HEMPEPBIBHOCTH III/ICI)(i)CpeHHI/IpyeMOCTL}O CI)yHKHI/II/I B TOYKCE. AJIrOpI/ITM peuieHnss HEPAaBEHCTB METOJOM MHTEPBAJIOB
¢yHKIMH. MeTon MHTEpBaJIOB
Coneprxanne ydeOHOro MaTepHajia 4
Tena 6.5 1 leomeTpraeckii CMBICT MPOU3BONHON (YHKIUH — YIIOBOW KOX(QQHUIHCHT KacaTeIbHOH K Trpaduky (QYHKIUU B 2
I'eomeTprueckuii u pusndeckuii TOTKE.
CMBICIT TIPOH3BOTHOM Ilpakxmuueckue 3auamus: _ _ 2
Ne 41 VYpaBHeHHe KacaTelnbHOW K rpaduky (QyHKIHMH. AJNTOPUTM COCTAaBICHUS YpaBHEHUs KacaTelbHOH K rpaduxy 2
¢byskun y=f(x)
Tema 6.6 Coneprkanue y4eOHOro MaTepuaia 2
Pu3nUecKuil CMbICI Illpaxmuueckue 3anamus: 2
MIPOU3BOTHOM B No 42 duznyeckuit (MEXaHMUECKU) CMBICI POU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHu t: v =S’ (t)
npodecCHOHANBHBIX 33/1a4ax 2
CojeprxaHue yueOHOr0 MaTepuaia 4
1 Bospacranue u yObiBaHue (YHKIIMH, COOTBETCTBHE BO3pacTaHusi W YObIBaHWS (YHKIHMH 3HAKy IMPOHM3BOIHOM.
Tema 6.7 [TonsiTHE TMPOM3BOJHON BBHICIIETO MOPSIKA, COOTBETCTBUE 3HAKAa BTOPOU MPOM3BOJTHON BBIMYKIOCTH (BOTHYTOCTH) 2
MOHOTOHHOCTb (DYHKIIHH. GbyHKIMK Ha OTpe3Ke. 3a/1aun Ha MaKCUMYM M MUHUMYM. [IOHATHE acCUMITOTHI, CIIOCOOBI MX onpeneneHus. JIpoGHo-
Touku s3kcTpeMyma nuHeiHas QyHKuus
Ipakxmuueckue 3auamus: 2
No 43 | ANTopuTM HCCaen0BaHus GYHKIIUU U IOCTPOCHHUS e€ rpaduKa ¢ MOMOIIBIO TPOU3BOTHOM. 2
Copepxanre yaeOHOTO MaTepHuaa 4
Hccneﬂo;l";r;eﬁ(ig — 1 | HccnenoBanre GpyHKIMU HAa MOHOTOHHOCTD U ITOCTPOEHHE TPa(UKOB. 2
TOCTpOEHHME TPAdHKOB Ipakmuueckue 3anamus. 2
Ne 44 | HUccnenoBanne GyHKIMHA HA MOHOTOHHOCTH U TIOCTPOCHHUE TPapUKOB. 2
Tema 6.9 HaubombIiee u Coneprxanne yd4eOHOTO MaTepHuaia 2
HavMeEHbLIee 3HAYSHUS 1 Haxoxnenne HamOONBIIET0O W HAaUMEHBINETO 3HAUYEHWH (QYHKIMH, IOCTpOCHHE TI'paiKOB MHOTOYJIEHOB C 2
¢byHKIIH WCII0JIb30BAHHMEM allapaTa MaTeMaTH4YeCcKOro aHaJIn3a
Tema 6.10 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lePKaHNe (CoAepPKAHHe NPUKJIATHOT0 MOAYJIA) 6
Haxoxnenue onTuMaibHOTO HpaKmuquKue SAHAMUA.! 6
pe3ysbTaTa ¢ HOMOUIBIO Ne 45 HawnGonbliee 1 HauMmeHblee 3HaUYeHNST PYHKINU 2
HPOU3BOJIHOM B IIPAKTHYECKUX | Ne 46 Hammensinee 1 Hanbosplree 3Ha9eHNE QyHKIMH 2
3a1a4ax Ne 47 Haxoxnenue onTuMaibHOTO pe3yJsbTaTa ¢ TOMOILBIO POU3BOJAHON B MPAKTHUECKUX 3a7a4ax 2
Tema 6.11 Copepxanne yaeOHOTO MaTepuaa 2
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Pemenne 3agau. [IponsBognas
(hyHKITINY, ee TPIMEHEHNE

HpaKmulteCKue 3aHAmuA.

Ne 48

KonTponbHast padora mo teme «Popmynsl u nipasuia nuddepenipoanus. MccnenoBanne GpyHKINN ¢ MOMOIIBIO
npou3BoiHON. Hanbonbliiee 1 HauMeHblliee 3HaUYeHUsT PYHKIMU»

Pa3gen 7. MHOTOrpaHHUKH M TeJIa BPalleHUs 50
Tema 7.1 Copneprxanne yaeOHOTO MaTepHalia 2
Bepimmusi, pebpa, rpau 1 Ilomsatne wmHOTOTpaHHWKA. Ero smemeHTHI: BepmuHbI, pebpa, rpaHu. [lumaronans. CeueHue. Brmykibsie u 2
MHOTOFAHHHKA HEBBIITYKJIBIE MHOTOTPAaHHHUKH
Tema 7.2 Coneprxanue y4eOHOTO MaTepuaia 2
IIpusma, ee cocrapisromue, Illpaxmuueckue 3auamus: 2
ceuenue. [Ipsmas u mpaBuibHas | Ne 49 onsrue npusmel. Ee ocHOBaHUS 1 O0KOBBIE rpaHu. BeicoTa mpusmel. [Ipsimas n HakiaoHHas npu3Ma. [IpaBunbHas 2
TIPU3MBI npusMma. Ee ceuenue
Coneprxanue y4eOHOTO MaTepuaia 2
Tema 7.3
[Mapannenenunen, kyo. Ceuenune Hparmuvueckue sanamus: " 2
Ky6a, mapanTenenuena Ne 50 [Mapannenenunex, cBoMcTBa MPSIMOYTOIBHOTO NMapaenenunena, kyo. Cedenue Kyba, mapaenenumnena ,
Tema 7.4 Coneprxanne yaeOHOTO MaTepHuaia 2
[Tupamuna, ee COCTABIAIONIKE, 1 [Mupamuna u ee snementsl. Ceuenue nupamusl. [lpaBunbHas nupamuia. Y cedeHHas nupamuia 2
ceyenue. IIpaBunbHas
nupaMua. Y ceueHHast
nupamuaa
Tema 7.5 Coneprkanue y4eOHOro MaTepuaia 2
BokoBas 1 nonHas MOBEpXHOCTh | [Ipakmuueckue 3auamus: 2
MIPU3MBbI, TUPAMUIbI Ne 51 | ITnomanp 60KOBOI M MOTHON MOBEPXHOCTH NMPU3MBI, TUPAMUIBI 2
Tema 7.6 Copepxanne yaeOHOTO MaTepuaia 2
Cummetpus B Kyde, 1 CuMMeTpHsi OTHOCUTENHHO TOYKH, PSAMOH, TIIockocTH. CHMMETpHS B 2
napaJulesienuIe e, mpusme, KyOe, napajuienenurieie, npu3me, MupaMmue
paMue
IIpodeccuonaiLHO-OPHEHTUPOBAHHOE CO/lep:KaHue (CoAepKaHue NPUKJIATHOTO MOAYJIsT) 6
Tema 7.7 Ipakmuueckue 3anamus. 6
Hpumeps! cummerpuii B Ne 52 CumMmeTpus B IPUPOJE, apXUTEKTYpe, TEXHHUKE, B OBITY 2
npodeccui Ne 53 CuMMeTpuHsl B IPUPOJIE, apXUTEKTYPe, TEXHHUKE, B OBITY 2
No 54 CuMMeTpuHsl B IPUPOJIE, apXUTEKTYPE, TEXHHUKE, B OBITY 2
Tema 7.8 Conepxanne y4eOHOTO MaTepHuaia 2
[IpaBunbHBIE MHOTOTpAaHHUKY, | [Ipakmuueckue 3aHamusi: 2
UX CBOWCTBA Ne 55 | [TonsiTue nNpaBUILHOrO MHOTOrpaHHUKa. CBONCTBA MPAaBUIBHBIX MHOTOTPAHHUKOB 2
Tema 7.9 Cojeprxanue yueOHOr0 MaTepuaia 2
Hunuuap, ero cocTaBisIoIIue. 1 umuanp u ero snemeHTsl. CeueHne muMHapa (MapajuielbHOe OCHOBAHHIO U OcH). Pa3zBepTka nunuHapa 2
CeueHne NUINHIpPA
Tema 7.10 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (Coiep:KaHue NPUKJIATHOI0 MOAYJIsI) 4
Konyc, ero cocrasnsromue. Ilpakxmuueckue 3auamus: 4
CedeHne KoHyca Ne 56 I KoHyc u ero 31eMeHTHI. 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
K 1.2
K 1.5
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No 57 Ceuenne koHyca (TapamienbHOE OCHOBAHHWIO M MPOXOJAIIee depe3 BEPIINHY), KOHMYeCKHe ceueHus. Pa3BepTka 2
KOHyca
Coneprxanne yqeOHOTO MaTepHaia 4
Tema 7.11 1 Ycedennslit konyc. Ero o0pasyromias u BbIcOTA. 2
VYceuennslii konyc. Ceuenne
YCCYCHHOTO KOHYCa 2 CeyeHue yCeueHHOro KOHyca
Tema 7.12 Copeprxanne yaeOHOro MaTepuaia 2
’ 1 [lap u cdepa. BzanmHoe pacnonoxxerne cheps! 1 mrockoctu. CedeHne mapa, cheps 2
[Map u cdepa, ux ceueHUst
T 713 Copneprxanne yaeOHOro Marepuaia 4
ema 7. =
1 Ionusarue 06 obveme Tema. OTHOIIEHHE 0OBEMOB MOJOOHBIX TEN. [ €OMETpHUIECKHl CMBICT OTPEACTUTENs 3-TO 2
IonsTHE 06 0OBEME TETA.
HOopsIKa
OTtHOUEHNnE 00bEMOB
Ipaxkmuueckue 3anamus. 2
MOIOOHBIX TEN
Ne 58 | O0BeM Ky0a 1 IpsMOYTOIIFHOTO napautenenunena. O0peM Npru3Mbl U MIIHHLPA. 2
Coneprxanne ydeOHOTO MaTepHraja 4
Tema 7.14 1 | OOBeMBI TeJ BpaleHus 2
OOBEMBI U IUIOIIAIN Ipakmuueckue 3anamus. 2
TIOBEPXHOCTEHN Tell Ne 59 O0wembl upaMup! 1 KoHyca. O0beM mapa. [Inommamu moBepXHOCTEH Tl 2
Coneprxanne yd4eOHOTO MaTepHaja 4
Tema 7.15
Ipakmuueckue 3anamus. 4
KomOnHanmum MHOTOTpaHHUKOB
Ne 60 KomOnHanmy reoMeTpuIecKux Tei 2
U TeJI BpaIleHHs
Ne 61 KomOnHanmm reoMeTpuIecKux Tei 2
Coneprxanne ydeOHOTO MaTepHuaia 4
Tema 7.16 Ilpaxmuueckue 3auamus: 4
I'eomerpuueckue komOnHanmu | Ne 62 Hcnonp3oBaHre KOMOMHANINI MHOTOTPaHHHUKOB U TEJI BPAILICHHS B IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4aX
HA TIPaKTHKE 2
Ne 63 Vcnionp30BaHNE KOMOMHAIIMI MHOTOTPaHHHUKOB U TEJI BPAIICHHS B IPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a9aX 2
Coneprxanne yd4eOHOTO MaTepHuala 2
Tema 7.17
Ipaxkmuueckue 3anamus. 2
Pemenue 3amau.
MHOFOrDARHIKH 1 Tel Ne 64 Konrponbhas pabora mo teme: «O0BbEMBI M IUIONIA/IM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAIICHHS 2
P KOHCYJbTAIMA 2
BpallleHHs
9K3AMEH 6
Paznea 8. IlepBoodpa3nas ¢pyHKIMH, ee MPUMEHEHHE 16 OK-01, OK-02,
Tema 8.1 Copneprxanue yaeOHOro MaTepuaia 2 OK-03, OK-04,
HepB006pa3Haﬂ. Ep—— 1 3ajada 0 BOCCTAaHOBJIEHUU 3aKOHA JBHXEHHUs 1O U3BECTHOH ckopocTH. IlonsTHe unterpuposanus. O3HaKOMIEHHE C 2 OK-05, OK-06,
TIpaBHIA HAXOICHHA ’ MOHATHEM HWHTErpaia M mnepBooOpasHoi juid QyHkumn y=f(x). Pemenne 3amad Ha cBsi3p mepBooOpasHOil u ee OK-07
EPBOOGPATHBIX MIPOM3BOTHON, BBIUMCIIEHHE TMepBOOOpa3HoW i nmaHHOW GQyskiuu. Tabmuma QopMyn Ui HaXOXIACHUS MK 1.2
epBOOOPA3HBIX. K 1.5
Tema 8.2 Copepxanne yaeOHOTO MaTepuaa 2
[Inomanb KpUBONMHENHHOMN IIpaxmuuecxue 3anamus.: 2
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tpanenun. @opmyna Hetotona — | Ne 65 3amauu, IPUBOISIINE K TIOHATHIO ONPEISIICHHOTO HHTETPpalla — O BRIYUCIICHUH TIIONIAN KPUBOJIMHEHHOHN Tparelum, 2
JleiioanIa 0 TepeMenieHuM TOYKW. [loHATHE oOmNpenen€HHOro WHTerpaisa. | eoMeTpudeckuii W (U3HYECKUH CMBICI
onpenenenHoro uaTerpana. ®opmyna Herotona— Jleiibnuma
Tema 8.3 CozeprkaHre yueOHOTO MaTepuana 4
Heonpenenennslii u 1 IlonaTue HeonpeeNeHHOr0 HHTErpaia 2
ONPE/ICTICHHBIH HHTErPaJIbl 2 Tabnuia HeonpeJeIeHHBIX HHTETPAJIOB 2
Tema 8.4 Copneprxanne yaeOHOTO MaTepHaia 4
IMonsTne 06 onpeneneHHOM 1 I'eomeTpuuecKuil CMBICH ONPEAEICHHOTO HHTErpaa 2
HHTErpasie Kak Iomaan 2 Brrunciienue onpeneaeHHOro HHTErpana 2
KPHUBOJHMHEIHON Tpanenyun
T g5 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iePKaHMe (CoAepKaHUe NPUKJIATHOIO MOAYJIsI) 2
ema 8.
ONpeIeICHHbIH HHTerpa B Ilpakmuueckue 3anamus. _ _ 2
I Ne 66 I'eomeTprueckuii cMbIcl onpeeneHHoro nurerpaia. @opmyna Herorona —JleiOnuna. 1
Ne 67 Pemenve 3agay Ha MpUMEHEHNE MHTETPANA U BBIYUCICHUS QU3UIECKUX BEJIMUNH U IIIOIaAei 1
Tema 8.6 Copepxanue yqe6H0r0 Mmartepualia 2
Pemmenue 3agau. Ilpakmuueckue 3anamus. 2
[TepBooOpazHas pyHkuuy, ee | Ne 68 KonrponbHass pabora mno teme «llepBooOpa3zHas ¢ynkimu. I[IpaBuna HaxoxaeHuss mnepBooOpasHbiX. Ee 2
IIPUMCHEHHE MIPUMEHEHHE)
Pa3gen 9. Ctenenu u kopHu. CreneHHasi pyHkuus 18
CojeprxaHue yueOHOro MaTepuaia 4
Tema 9.1 1 TToHATHE KOPHS N-0ii CTENeHH U3 AeHCTBUTENbHOTO ncia. DyHKIuM y = VX HX CBOHCTBA U rpauK. 2
CrenenHas QyHKIHS, €€
CBOMCTBa Ilpaxmuueckue 3auamus: 2
Ne 69 | CBoiicTBa KOpHS N-0if CTENICHU 2
Copepxanne yaeOHOTO MaTepuaia 4
Tewa 9.2 . 1 | IIpeobpa3oBanue HppaMOHAIBHBIX BEIPaKEHHUI 2
[TpeoOpa3oBaHue BBIPAKEHHH C
KODHAMM N-0if CTeMeHH Ipaxkmuueckue 3anamus. _ 2 OK-01. OK-02
Ne 70 | [Ipeobpa3oBaHue HPPAITMOHAIBEHBIX BEIPAKCHUH 2 OK- 03’ OK-0 4‘
Tema 9.3 Coneprxanne yaeOHOTO MaTepHuaia 2 OK-05’ OK-O7]
CaolicTBa CTEneHH ¢ 1 [TonsTHE cTemeHu ¢ J00BIM palMOHAIBHBIM MTOKa3zaTeneM. CreneHHble (yHKINMH, UX CBOWCTBA U rpaduku 2 HK’ 1.2 '
. palruOHAJIbHBIM 1 K 1.5
JCUCTBUTCIBHBIM ITOKA3aTCIISIMHA
Copepxanre yaeOHOTO MaTepuaa 6
1 PaBHOCHIBHOCTE MPpPAaLMOHAJIBHBIX YPaBHEHUH U HEpPaBEHCTB. MeToabl UX pelieHus. Penienne uppanuoHalbHbIX 2
Tema 9.4 YpaBHEHHUH U HEPABEHCTB
Pemenne UppanruoOHaJIbHBIX T . 4
ypABHEHHI 1 HEpABEHCTS [pakmuuecKue 3aHAMu. _
Ne 71 Peuienue uppanvoHaibHbIX ypaBHEHUN 2
Ne 72 Pemenne uppanoHanbHbIX HEPABEHCTB 2
Tema 9.5 Copneprxanue yaeOHOTO MaTepuaia 2

Crenenu u kopHu. CTeneHHas

Hpakmuqecxue 3aHAmMuUA.
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byHKIIS Ne 73 KonTponpHas padora mo teme «OmpeneneHue creneHHOW (QyHKIWU. Vcmonp3oBaHUE € CBOWCTB NMPHU pEIICHUH 2
YpaBHEHUU U HEPABEHCTBY
Pa3gen 10. Iloka3aTtenbHast pyHKUMSA 14
Tema 10.1 Cogepaxanue yyeOHOro MaTepuania 2 OK-01, OK-02,
IokasaTenbHas (yHKIH, ee 1 CrenieHb C MPOW3BOJIBHBIM JACHCTBUTEIBHBIM MMOKa3aTeneM. OnpeaeneHne moKa3aTeIbHOH (YHKINH, ee CBOHCTBA U 2 OK-03, OK-04,
CBOICTRA rpa¢uK. 3HAKOMCTBO C IPAMEHEHNEM TI0Ka3aTeNbHOW (QyHKINN OK_I?If(’ 105'07
CojeprxkaHue yueOHOIo MaTepuasa 8 K 1.5
Ipakmuueckue 3auamus. 8
Tema 10.2 Ne 74 | Penienue noka3aTenbHbIX ypaBHEHHH METOJOM ypaBHUBAHUS IOKa3aTelei, 2
Pemenne nokasaTenpHbIX = = =
. Ne 75 | Penlenue noka3aTenbHbIX ypaBHEHHI METOZOM BBEICHHS HOBOW IIEpEMEHHON 2
YpaBHEHHI 1 HEPABEHCTB "
Ne 76 | Penienue nokasaTenbHbIX ypaBHEHHH (YHKIIMOHAIBHO-TPA(UUECKHM METOJIOM 2
Ne 77 Pemrenue noka3aTeabHBIX HEPABEHCTB 2
Tema 10.3 Coneprkanue y4eOHOro MaTepuaia 2
CucTeMbl MOKa3aTeIbHbBIX 1 Pemenue cucremM noxasaTesbHbIX YpaBHEHUN 2
ypaBHEHUU
ConeprkaHue y4eOHOro MaTepuaia 2
Tema 10.4
Pemenne 3anau. [TokazarensHas Lpaxmuueciue sanamus; > > 2
F— Ne 78 Konrtponsnas pabota no Teme ((Pel\l'IeHI/Ie MOKa3aTeNbHBIX YPAaBHEHHM METOJOM YpaBHUBAHHs IOKa3aTeled U
METOJIOM BBEJCHHUS] HOBOM NepeMeHHOM. Pentenne noka3aTeabHbBIX HEPABEHCTB»
Pa3gea 11. Jlorapudmel. Jlorapudpmudeckas pyHKuus 26
Tema 11.1 Conepxanne yd4eOHOTO MaTepHraja 2
Jlorapudm gucna. JlecaTHIHBIHA 1 Jlorapudm uncna. JlecATHUHBINA 1 HATYPaJIbHBIHN JOTapUPMBI, YHCIIO € 2
1 HAaTYpaJIbHBII JOTapu(MBbl,
YHCIIO €
Conepxanne ydeOHOTO MaTepHuaa 6
Tema 11.2 1 CBoiicTBa JIorapuQMOB. 2
CpoiicTBa orapuMoB. 2 Omneparys J0rapiuQMHUPOBaHUS. 2
Onepauus norapudmupoBanusd | [lpaxkmuueckue 3auamus. 2 OK-01, OK-02,
Ne 79 I CaoiicTBa orapu()MoB. 2 OK-03, OK-04,
Tema 11.3 Conepxanne yd4eOHOTO MaTepHuaa 2 0K-05. OK-07
Jlorapudmudeckast QyHKIHSA, ee 1 Jlorapudmraeckas QyHKINS 1 ee CBOICTBa 2 HK, 1.2
CBONCTBA K 1.5
Cogneprxanue yaeOHOro MaTepuaia 8
1 [NonsiTre norapudmuyeckoro ypaBHeHus. Onepanus moTeHINpoBaHust. Tpr OCHOBHBIX METO/Ia PEIICHHS ypaBHEHHSI. 2
Tema 11.4
Pemrenne norapudmMmaeckux
ypaBHEHHi ¥ HEPABEHCTB 2 Tpu OCHOBHBIX MeETO/A pelIeHHs] JIorapu(PMUUECKHX YpaBHEHWi: (QyHKUHMOHAIBHO-TpaQUIECKuii, MeTo. 2
MMOTEHIIMPOBAHMS, METOJT BBEJIEHUSI HOBOW nepeMeHHo. Jlorapudmuueckre HepaBeHCTBa
IIpakmuueckue sanamus.: 4
Ne 80 | Pemenne norapnpmMuueckux ypaBHEHUH 2
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No 81 | Pemrenue morapuMuIecKiX HEPaBEHCTB 2
Tema 11.5 Coneprkanne yaeOHOTO MaTepHaia 2 OK-01, OK-02,
Cuctemsl T0rapu(pMIIECKAX 1 ANTOpUTM pEIIeHNs CHCTEMBI ypaBHEHNH. PaBHOCHIIBHOCT JTOTapU(MUIECKUX YPAaBHEHUH U HEPABECHCTB 2 OK-03, OK-04,
YpaBHEHHH OK-05, OK-07
IpodeccHonaaLHO-0PHEHTHPOBAHHOE coNep/Kanue (colepRaHne MPUKIATHOIO MOLYJIsl) 4 IK 1.2
i Tema 11.6 Ipaxmuueckue 3amuamusi: 4 IK 1.5
orapu(pMsl B IPHPOAE U
P (bTeXHHKéO P Ne 82 [Ipumenenue norapugma. 2
Ne 83 Jlorapudmudeckas cnupais B npupoje. Ee MaremaTnyeckue cBoWCTBa 2
Tema 11.7 CojeprxkaHue yueOHOI0 MaTepuaa
: Ilpakxmuueckue 3auamus:
Pemenue 3amau. Jlorapugmer. =
Jlorapuuuscckas dysKims Ne 84 KonrponbHast pabora mno Tteme «Jlorapudmuueckas ¢yHknus. Pemenue mnpocredmmx —JgorapupmMuIecKux 2
YPaBHECHHUI»
Paznen 12. MHokecTBa. Dj1eMeHTHI TeOpHH IpadoB 10 OK-01, OK-02,
Tema 12.1 Cozepxanue yuebHOro MaTepuaa OK-03, OK-04,
MHOKECTBA 1 IMonsarue MHoxkecTBa. IloaMHOKecTBO. Onepalyy ¢ MHOKECTBAMU 2 OK-05, OK-07
MK 1.2
Tema 12.2 IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (CoiepKaHue NPUKJIAAHOI0 MOAYJIsI) 2 K 1.5
: Ilpaxkmuueckue 3auamusi: 2
Omepary ¢ MHOXKECTBaMHU
Ne 85 I Onepanuu ¢ MHOXecTBaMH. PellieHne npukiaaHbIx 3a1a4 2
Tea 12.3 Coneprxanne yd4eOHOTO MaTepHaja 4
) Ilpakmuueckue sauamusi: 4
I'padsr P
Ne 86 [Nonsarue rpada. 2
Ne 87 CBs13HEIH Tpad, JepeBo 2
Tena 12.4 Coneprxanne ydeOHOTO MaTepHuaa 2
) Tlpakmuueckue 3auamusi: 2
Pewenne 3anay. MuoxecTsa, >
Ne 88 Konrponbaast pabora mo teme «Omepannu ¢ MHoecTBamH. ONHCAaHWE pealbHBIX CHUTYallMd C IOMOILBIO 2
I'padsr 1 ux mpuMeHeHne p p p P Y
MHOXecTB. [IpuMenenue rpad)oB K penieHuIo 3313wy
Paspnen 13. DineMeHTHI KOMOMHATOPUKM, CTATUCTUKHM M TEOPUU BePOSITHOCTeH 24
Copepxanue yaeOHOTO MaTepuaa 4
o Tema 13.1 1 I [lepecTaHoBKH, pa3MeNICHUS, COYCTAHHS. 2
CHOBHbIE TIOHSTHUS
KOMOHHATOPHKH Ipakmuueckue 3auamus: 2
Ne 89 | [lepecTaHOBKH, pa3MEIICHHS, COYCTAHHUS. 2
Tema 13.2 Copepxanne yaeOHOTO MaTepuaia 4 OK-01. OK-02
CoGrbITHE, BEPOSATHOCTD 1 CoBMecCTHBIE ¥ HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH CyMMBI COOBITHH. Y CIIOBHAsI BEPOSTHOCTB. 2 OK 03’ OK-0 4‘
coObITst. CoOXKEeHHE 1 OK-0 5’ OK 07'
YMHO)XCHHE BEPOATHOCTEH 2 3aBHCHMBIE U HE3aBUCHMBbIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH MTPOU3BEACHUS COOBITHH. 2 I'IK, 12
Tena 133 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lePKaHNe (CoAepPKAHHe NPUKJIATHOT0 MOAYJIA) 4 K 1.5
Be OSITHOC.TL 5 Ipaxkmuueckue 3anamus. 4
P Ne 90 OTHOCHTENbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYHUBOCTH. 2
podecCHOHANBHBIX 33/1a4ax
Ne 91 CraTucTu4ecKkoe onpesiesieHHe BeposiTHOCTH. OneHKa BEPOSITHOCTH COOBITHS 2
Tema 13.4 CopneprxaHue yueOHOro MaTepuaia 4
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JluckperHas cirydaiiHas 1 Bunpl cnydaiineix BenmmuuH. OnpeeneHue TMCKPETHON CITyIaifHON BEJIMYNHBIL. 2
BEJINYMHA, 3aKOH €€ 2 3akoH pacmpeieNieHus] IUCKPETHOW ClTydaitHOW BenrunHbl. Ee 9ncioBble XapaKTepUCTUKH 2
pacipesneneHus
Tema 13.5 Copneprxanne yaeOHOTO MaTepHalia 4
3amaun MaTeMaTHIecKOi 1 Bapunannonssii psa. [1oJmron 4acTor u ructorpaMma. 2
CTaTUCTHKH 2 CraTHCTHYECKHE XapaKTEPUCTUKH Psiia HaOIMI0JaeMbIX JaHHBIX 2
Tema 13.6 IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/iePKaHMe (CoAepKaHue NPUKJIATHOI0 MOAYJIsI) 4
CocrapieHue TaOIUI] 1 Ipaxkmuueckue sauamusi: 4
IuarpaMM Ha IpaKkTHKe Ne 92 | [epBuunas 00pabOTKa CTATUCTUYECKHUX JaHHBIX. | padudeckoe Ux mpercTaBiIcHuUE. 2
Tema 13.7 Coneprxanue y4eOHOTO MaTepuaia 2
Pemenne 3anaq. DneMeHTEI Ne 93 KonrponbHast paborta mo teme «DneMeHThl komMOuHaTtopuku. CoObITHE, BEpOSTHOCTH coObITHA. CloxeHHe U 2
KOM6I/IHaTOpI/IKI/I, CTAaTUCTUKU U YMHOKEHHE BepOHTHOCTeﬁ»
TEOPHH BEPOSITHOCTEH
Pa3nen 14. YpaBHeHUS ¥ HepaBeHCTBA 22
Coneprxanne yaeOHOTO MaTepHraia 4
Tema 14.1 1 PaBHOCHIBHOCTh ypaBHeHMH M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBl PaBHOCWIIBHBIX IIEPEX0/axX B 2
PaBHOCMIIBHOCTH YpaBHEHU U YPaBHCHUAX M HEPABCHCTBAX.
HepaBeHCTB. OOILIEe METO/IbI 2 OOmpe MeToApl pelleHUs YPaBHEHHWi: IepexoJ] OT paBeHCTBa (YHKUHMH K pPaBEHCTBY apryMEHTOB s 2
peHICHUA MOHOTOHHBIX ()YHKIIMH, METON pPasJIOXCHUSA Ha MHOXMWTEIM, METOJ BBEICHUS HOBOM IEPEMEHHOMH,
(YHKIIMOHAIBHO-Tpa(UIECKIHA METO
T Coneprxanne yd4eOHOTO MaTepHaia 4
oMa 14.2 1 OOmue MeToApl pemieHHs HEPABEHCTB: IEPEXOA OT CPAaBHEHUS 3HAYCHUH (YHKIUH K CPaBHEHHIO 3HAYCHUI 2
Ip ac}mqecxm{ METOA pELIIEHuA apryMEHTOB JUIsi MOHOTOHHBIX (DYHKIIMH, METO HHTEPBAIOB, (YHKIIMOHATEHO-TpaQHIECKUI METOI. OK-01. OK-02
YPABHCHHH, HEpABCHOTS 2 I'padudaeckuit MeTo] penreHus 2 OK:O3’ OK:O4]
) ,
Coneprxanne ydeOHOTO MaTepHuaia 6 OK-05, OK-06,
Tema 14.3 1 Pemenune ypaBHeHMIA ¢ MOAYIIEM 2 OK-07
YpaBHEHUS U HEPABEHCTBA C 2 Pemenne HepaBeHCTB ¢ MOTyJIEM 2 K 1.2
MonyJeM Ipaxmuueckue 3auamus: 2 K 1.5
Ne94 | Pemenue ypaBHeHM U HEPABEHCTB C MOJyJIEM 2
Copepxanne yaeOHOTO MaTepuaia 4
Tema 14.4 1 | Pemenue ypaBHeHUH U HEPABEHCTB C IAPAMETPOM 2
VYpaBHEHMsI U HEPABEHCTBA C
mapaMeTpaMH Ilpakxmuuyeckue 3ansamus § 4
Ne95 | Pemnenne ypaBHEHH 1 HEPABEHCTB C MapaMEeTPOM 2
Tema 14.5 IMpodeccuoHaILHO-OPUEHTUPOBAHHOE Co/lepKaHue (ColepKaHue PUKJIATHOTO MOTYJIsI) 4
Cocrasnenne u pemeHue Tpaxmuueckue 3auamus: 4
PO eCcCHOHATBHEIX sajiat ¢ Ne 96 Pemenne TeKCTOBBIX 33,124 TPO(ECCHOHAIIBHOTO COJIEPIKaHMs 2
[IOMOLIbIO yPABHEHHH Ne 97 PelieHre TEKCTOBBIX 32124 TPOGECCHOHATBHOTO COIEPIKAHUS 2
KOHCYJbTAIMS 2
9K3AMEH 6
BCEI'O 340
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3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOMN JUCITATIIUHBI

3.1. Jlas peanu3anuu NporpamMMbl AUCHHUTIMHBI JOJKHBI ObITH NMPETyCMOTPEHBI CJeTyIOIIne
cnenuajJbHbIe MOMEIeHHsT:

Peanusanus mporpaMMbl AUCHUILIMHBI TPEOYET HANUYHS YIeOHOTO KaOMHETa MAaTEMAaTHKH.

O6opynoBanue yaeOHOTo KabUHeTA!

- IOCAI0OYHBIC MECTA 110 KOJIMYECTBY 00YUAIOIINXCS;

- pabouee MeCTO MPEeroIaBaTes;

- KOMIUIEKT y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPHUAJIOB;

- 3aJ1aHuUs I KOHTPOJIBHBIX padoT;

- mpoheCCHOHAILHO OPUCHTHPOBAHHbIC 3a/IaHUS,

- MaTepUaIbl FIK3aMCHA.

TexHuveckue cpeacTBa OOyuCHHUS:

- IEPCOHAIIBHBIN KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPAMMHBIM 00ECIICYCHUEM;

- IPOCKTOP C IKPAHOM.

3.2. CIIMCOK JIMTEPATYPbI

1.ITucemo JlenaprameHTa rocy1apcTBEHHON MOJUTUKHU B cpepe NOAroTOBKU pabounx kaapos u AI1O
MunucrepctBa obpazoBanusd u Hayku PD ot 17.03.2015 Ne 06-259 «Pexomenpauuu no opraHusaniu
nonydyenuss COO B mpezaenax ocBoeHHs oOpas3oBaresbHbIX nporpamMM CIIO Ha 6a3e ocHOBHOro o0I1ero
obpazoBanus ¢ yuerom tpedoBannii ®I'OC u momywyaemoii mpodeccun wim cnenuanbaocta CIIO».

2.Maker ®I'OC CIIO mns mpodeccuit - URL: https://firpo.ru/activities/fgos/ (mara obOpareHus:
08.07.2022). - TeKcT: 3IeKTPOHHBIH.

3. Mopakosuu, A.I'.. Anrebpa ¥ Hadana mareMaTHdeckoro axHaiuza. 11 kmacc. ba3oBblif ypoBeHb.
DOV. B 2 Yacrsax. Yacts 1 / A.I'. Mopakosuy, I1.B. Cemenos, JI.A. Anekcanaposa, E.JI. MapnaxaeBa —
Mockaa : IIpocsemienue, 2022.

4. Bepuep, A.JI.. Maremaruka: anrebpa U Hadaja MaTeMaTHYECKOro aHajiau3a reomerpus. 11 kiacc.
bazoseiit ypoBenb. DDV / A.JIL. Bepuep, A.Il. Kapn — Mockaa : [Ipocemienue, 2022.

5. Komsarun, FO.M.. Matemaruka: anredpa u Hadajla MaTEeMaTUYECKOTO aHaJIN3a reoMeTpusi. Airedpa
U Hayaja MateMaThueckoro aHamusa. 11 kiacc. ba3oblil u yriay6nénnsiit ypopau. 90V / FO.M. Komsrus,
M.B. TkaueBa, H.E. ®enopoBa — Mocksa : [IpocBemenue, 2022.

6. IlpatyceBuu, M.S.. Maremaruka: anrebpa M Hayajga MaTeMAaTHYECKOIO aHaiM3a TIEOMETpHS.
Anrebpa u Hauana MareMaTudeckoro aHanusa. 11 knacc. Yrioy0néunsiiit yposenb. DDV / M.A. TlpaTyceBuy,
K.M. Cron6os, A.H. I'onoBun — Mockga : [Ipocsemmenue, 2022.

7. Aranacan, JI.C.. Marematuka: anreOpa M Hayajla MaTEeMAaTUYECKOrO aHaJM3a TIeOMeTpusl.
I'eometpus. 10-11 knaccel. ba3osbiit 1 yrnyOnéuusiit yposau. 9PV / JI.C. Aranacss, B.®. byrysos, C.b.
Kanomues — Mockaa : [Ipocsenienue, 2022.

HNuTepHeT-pecypcsl:

1.Equnast komnekuus udpoBbIx oOpazoBatenbHbIX pecypcoB. - URL: http://school-collection.edu.ru/
(mara obpamenus: 08.07.2022). - TeKCT: 2JIeKTPOHHBIH.

2.Undpopmanmonnas cucrema «EnuHOoe OKHO gocTynma K oOpa3oBaTelbHbIM pecypcam». - URL:
http://window.edu.ru/ (mara oo6pamenus: 02.07.2022). - TeKCT: AIEKTPOHHBIH.

3.MunucTepcTBO 00pa3zoBanus 1 Hayku Poccuiickoit @eneparuu. - URL: https://minobrnauki.gov.ru/
(mara obpamenus: 01.07.2022). - TekCT: 27IeKTPOHHBIH.

4.Hayunas snektponHas Oubmuoreka (HDOB). - URL: http://www.elibrary.ru (mata oOpareHus:
12.07.2022). - TekcT: 37€KTPOHHBIIA.

5.O0TKpbITHII KOUTEK. MaTemaruka. - URL: https://mathematics.ru/ (nata oopamenus: 08.06.2022). -
TekcT: 2NeKTPOHHBIN.

6.Denepanbubiil mopran «Poccuiickoe obpazoanuey». - URL: http://www.edu.ru/ (nata obparmenus:
02.07.2022). - TekcT: 3MeKTPOHHBIH.

24


https://firpo.ru/activities/fgos/

4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA30OBATEJIBHOM

TACIATLITAHBI

KoHTposib M oLeHKa pe3ylbTaTOB OCBOCHMs 00111e00pa3oBaTebHON TUCIUIUIMHBI PAaCKPBIBAIOTCS Yepes
HampaBlieHHbIE Ha (GOpPMUPOBaHHE OOMUX U MpodecCHOHATBLHBIX
KOMITIETEHIIHH 110 pa3ienaM U TeMaM cofiepaHus yueOHOTro MaTepHuaia.

JUCLUIITIMHAPHBIE PE3YJIbTATHI,

Oomas/npogeccuoHaIbLHASE KOMIIETEHIUS

Pa3nen/Tema

Tun oueHOYHBIX MeponpusaTHus

OK 01. BeiGupats crioco0bl pelieHus 3a1a4d
pohecCHOHATIBEHOM e TeNbHOCTH
MIPUMEHUTEINBHO K PA3JIMYHBIM KOHTEKCTAM

P1,Tema 1.1,1.2,1.311-0/c,1.4,15,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6

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

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
411

PS5, Temsr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-0/c, 6.8, 6.9, 6.10 TI-
o/c, 6.11

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-0/c,7.8,7.9, 7.10 TI-
o/c,7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 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, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6

TectupoBanue

YcrHblit onpoc

MaremaTnueckuii JUKTaHT
VunuBuyanbHas CaMOCTOSATENbHAS
pabora

IIpencraBnenue pe3ynbTaToB
MIPaKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT

3amuTa NHAUBUAYAIbHEIX IPOCKTOB
KonTponbnas pabota

BeinonHeHye 5K3aMeHaOHHbIX
3ajaHu’

OK 02. Hcnons30BaTh COBPEMEHHBIE CPEICTBA
IOKCKa, aHAJIM3a U HHTEPIPEeTaLiH
urdopManyu, ¥ HHPOPMAIMOHHBIE TEXHOIOTHH
JUTS BBITIOJTHEHHS 33/1a4 PO(ECCHOHATBHOM
JIeATETBHOCTH

P1,Tema 1.1,1.2,1.311-0/c,14,15,1.6

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

P 3, Temsi 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temnr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
411

P5, Temnr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-0/C, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5

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 TT-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, 14.6

TectupoBanue

YcrHblit onpoc

MareMaTHnuecKuil JUKTaHT
VHauBuyanbHast CaMOCTOSTENbHAS
pabora

IIpencraBnenue pe3ynbTaToB
MIPaKTUYECKUX paboT

3amura TBOpUECKUX paboT

3alyTa HHANBUIYAlIbHBIX IPOEKTOB
KonTponbHas pabora

BeimonHeHne 9K3aMeHaIIOHHBIX
3aJaHuNi

OK 03. [lmanupoBath 1 peaar30BbIBATH
coOCTBEHHOE MPOECCHOHANBHOE H ITTHOCTHOE
Ppa3BUTHE, PEIIPUHUMATEIBCKYIO
JIeSITENIHOCTH B IpodeccnonanbHol chepe,
HCTIONB30BaTh 3HAHUS 110 (PHHAHCOBOH
IPaMOTHOCTH B PAa3INYHBIX )KU3HESHHBIX
CHTYaIUIX

P1,Tema1.1,1.2,1.3-0/c,1.4,15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temwr 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
411

PS5, Temsr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

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

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,94,9.5

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 1-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 144, 14.5 T1-0/c, 14.6

TectupoBanue

VYcrHEI onpoc

Maremaruueckuil MKTaHT
WuauBugyanbHas caMOCTOSATENbHAS
pabota

IpencrasieHne pe3yapTaToB
MPAaKTUYECKUX padoT

3amuTa TBOPYECKHX paboT

3amuTa NHANBUIYAIbHEIX IPOSKTOB
KonrponsHas pabora

BrimonHeHne 9K3aMeHaIOHHBIX
3aJaHui

OK 04. D¢ dexTrBHO B3aUMOACHCTBOBATH 1
paboTaTh B KOJUIEKTHBE U KOMaHE

P1,Temal.1,1.2,1.311-0/c,14,15,16

P2, Tems: 2.1,2.2,2.3,2.4,2.5 IT-0/c, 2.6

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
411

PS5, Temsr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

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

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

P9, Temsr 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 -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 11-o/c, 14.6

TectupoBanue

YerHslit onpoc

Maremaruueckuil IMKTaHT
VHauBuya bHast CaMOCTOSTENbHAS
pabora

[pencrasieHne pe3yabpTaToB
TPaKTHYECKHUX PaboT

3ammra TBOpYECKUX paboT

3amunTa NHANBUAYAIbHBIX IPOSKTOB
Konrponbras pabora

Brimonaenne 5K3aMeHaIOHHbBIX
3aJaHui

OK 05. OcyniecTBIATh YCTHYIO M IMCEMEHHYIO
KOMMYHHKAIIHIO HA TOCY/IAPCTBEHHOM SI3bIKE

P1,Temal1.1,1.2,1.311-0/c,14,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6

Tectuposanue
YcrHblii onpoc

25




Poccuiickoii @eneparuu ¢ yueTom
0COOCHHOCTEH COLHANTBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9, 4.10,
411

P5 Temsr 5.1,5.2

P1,Temal.1,1.2,1.311-0/c,14,15,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 T1-o0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
411

P 5, Temsr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
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 II-
o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 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 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6P 9, Tembt
9.1,9.2,9.3,94,95

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
P 12, 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

MareMaTudeckuii TUKTaHT
WHuBKyanbHas caMOCTOsATEIbHAS
pabota

IIpencraBneHue pe3ynbTaToB
MPaKTUYECKUX paboT

3amura TBOpYECKUX paboT

3amura HHIMBUAYaIbHBIX IIPOCKTOB
KonrponbHas pabora

BrinonHenue sK3aMeHalMOHHBIX
3aIaHANR

OK 06. ITposBIIsATE rpaskIaHCKO-
HaTPUOTUYECKYIO MO3UIIUIO, IEMOHCTPHPOBAThH
OCO3HaHHOE MOBEJICHUE HA OCHOBE
TpaJAUIIOHHBIX OOIIEYEIOBEYeCKUX IIEHHOCTEH,
B TOM YHCJIE C Y4E€TOM IrapMOHU3ALINH
MEXHALMOHAIBHBIX U MEXKPEIUTHO3HBIX
OTHOLICHHUH, TPUMEHATH CTaHAAPTHI
AQHTHKOPPYILIMOHHOTO HOBEJCHUS

P1,Tema 1.1,1.2,1.311-0/c,14,15,1.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-
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 II-
o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-o/c, 14.6

TectupoBanue

YcrHblit onpoc

MareMaTnuecKuii JUKTaHT
VHouBuyaabHast CaMOCTOSTENIbHAS
pabora

IIpencraBnenue pe3ynbTaToB
MIPaKTUYECKUX paboT

3auura TBOPYECKUX paboT

3amuTa UHAUBUIYaIbHbBIX IPOEKTOB
KonTponbHas pabora

BrinonHeHne 5K3aMeHaOHHBIX
3aJaHUNi

OK 07. ConelicTBOBaTh COXPaHECHHIO
OKPYXaIOIIEH CpeJibl, pecypcocOepekeHHUIO,
IIPUMEHSTh 3HAaHUS 00 M3MEHEHHHN KIINMaTa,
TIPUHIIMIIE] OEPEeKITMBOTO IIPOM3BOICTBA,

3 HEeKTHBHO EHCTBOBATH B YPE3BBIYANHBIX
CHUTYaIusX

P1,Tema 1.1,1.2,1.311-0/c,14,15,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.51-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
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PS5, Temsr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

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

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,8.6

P9, Temsr 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/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, 144, 14.5 T1-o/c, 14.6

TectupoBanue

YcrHblit onpoc

Maremaruueckuil JMKTaHT
VHnuBuyanbHas CaMOCTOSTENIbHAS
pabora

IpencraBnenne pe3yabTaToB
MPaKTHYECKHUX PaboT

3amura TBOpYECKUX paboT

3aImuTa NHANBUAYAIbHEIX IPOSKTOB
Konrponbras pabora

BrimonseHye 5K3aMeHaOHHbBIX
3a71aHMi

K 1.2. Beibupate  mpoctpancteennoe | PI, Tema 1.3 Tectuposanue
MOJNIO)KEHWE  cBapHoro mBa gi1a  ceapku | P2, Tema 2.5 VYcrHEI onpoc
9JIEMEHTOB  KOHCTpYKUMM (u3zenuit, ysnos, | P 3, Tema 3.3 Maremariyeckuil IMKTaHT
neraneit) P4, Tema 4.7 WuauBuyansHas caMOCTOSATENbHAS
P 6, Tema 6,10 pabora
P7, Tems1 7.7, 7.10 IIpencraBnenue pe3ynpTaToB
P 8, Tema8.5 MPaKTUYECKUX paboT
P11, Tema 11.6 3amura TBOpUECKUX paboT
P12, Tema 12.2 3amyra HHIMBUAYaIbHBIX IPOSKTOB
P 13, Temsr 13,3, 13.6 KonTponbHas pabota
P 14, Tema 14.5 BrImonHeHne sK3aMeHaIMOHHBIX
3aJaHuHi
TIK 1.5 IIpoBoauTs konTpons | Pl, Tema 1.3 Tectuposanue
COOpaHHBIX 3JIEMEHTOB KOHCTpyKimu (m3zemuit, | P2, Tema 2.5 VYcrHEIi onpoc
Y3JI0B, JieTanei) Ha coorBerctBue | P 3, Tema 3.3 MareMaTHuecKuii JUKTaHT
TEOMETPUUECKUX pa3zmMepoB TpeboBanusM | P4, Tema 4.7 WHnuBKyanbHas caMOCTOsTEIbHAS
KOHCTPYKTOPCKOM u npousBojcTBeHHO- | P 6, Tema 6,10 pabora
TEXHOJIOTUYECKOM JOKYMEHTAIUH 110 CBapKe P7, Tems1 7.7, 7.10 IIpencraBnenue pe3yabTaToB
P 8, Tema8.5 MPaKTHYECKHUX PaboT

P11, Tema 11.6
P12, Tema 12.2
P 13, Temsr 13,3, 13.6
P 14, Tema 14.5

3amuTa TBOPYECKHX paboT

3amuTa HHAMBHUIYAILHBIX IPOEKTOB
Konrponshas padora

BsInonHeHne 5K3aMeHaHOHHBIX
3aJaHui
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