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1. Obmas xapaktepucTika padoueil nporpaMmbl 001eo00pa3oBaTeIbHON JMCHUIIMHBI
«MaremaTuka»

1.1. Mecto  IMCHHUIIHHBI B  CTPYKType OCHOBHOH  mpodeccnoHaIbHOI
o0pa3oBaTe/IbHON NPOrPaMMBbI

OOGmeoOpa3oBaTenpHas OuUCHUIUIMHA «MaremaTuka» SBIsSeTcs 00sA3aTeNbHON YacThbio
00111e00pa30BaTENILHOTO I[MKJIa 00pa30BaTEIbHONW MpPOrpaMMbl B COOTBETCTBUHM C (pefepanbHBIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHETO MPO(ECCHOHATLHOTO 00Pa30BaHUS 10
cnenuanbHocTr 09.02.07 MudopmarmoHHble CHCTEMBI W TPOTPaMMHUPOBAHHUE, YTBEPKICHHBIM
npukazoM MunoOpHayku Poccun ot 9 nexadpst 2016 r. Ne 1547.

1.1. Ienn u manupyemble pe3yJabTaThl OCBOCHHS THCHHILTHHBI

1.2.1. lesanb 001meodpa3zoBaTebHOM TUCHUIINHBI

CopeprxaHue mporpamMmmbl 00111e00pa3oBaTeNbHON AUCIUTIINHEI «MaTemMaTnKay HalpaBJIeHO
Ha JIOCTH KEHHE Pe3yJIbTaTOB €€ U3y4eHHs B cooTBeTcTBUHU ¢ TpeboBaHusMu @PI'OC COO c yuerom
npodeccuonanbHoM HanpaBieHHocTH PT'OC CIIO.

- (opMupoBaHWE [EHTPATbHBIX MATEMAaTHYECKUX TOHATHH  (YMCIO, BEIMYHHA,
reomerpuyeckas (¢urypa, IepeMeHHas, BEpOSTHOCTb, (QYHKIUS, MPOU3BOJIHAS, WHTETpa),
o0ecrieunBarOIMX TMPEEMCTBEHHOCTh U IMEPCHEKTUBHOCTh MAaTeMaTUUYECKOTO 00pa3oBaHUS
oOyyJaromxcs;

- MOJABEACHHE y4YalIMXcid Ha JOCTYIMHOM /Ui HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTUKUd W OKPYXKAIOIIEro MHpa, MOHMMAHUI0 MAaTeMaTUKH KaK YacTh OOLIell KyIbTypbl
4eJI0BEYECTBA,

- pa3BUTHE MHTEIIEKTyaJIbHbIX U TBOPYECKHX CIIOCOOHOCTEH yuammxcs, MO3HaBaTeJIbHON
AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUIEHUS, UHTEpeca K H3YyUYEHHIO
MaTEeMaTUKH;

- popmupoBanue GyHKIMOHATBHON MaTeMaTHYECKOW IPaMOTHOCTH: YMEHHUSI Paclio3HaBaTh
MaTeMaTUUYECKUE aCTeKThl B PEATbHBIX JKU3HEHHBIX CUTYAIUAX U MPHU U3YUCHUU APYTUX YUSOHBIX
IPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh HMX Ha S3bIKE
MaTeMaTUKUd M CO3/1aBaTb MaTeMAaTUYECKUE MOJETH, MPUMEHSATh OCBOCHHBIM MaTeMaTHYeCKU
ammapar JUisi pellieHUs MPaKTHKO-OPUEHTUPOBAHHBIX 3a]a4, HHTEPIPETUPOBATh M OILICHUBAThH
MOJIyYEHHbBIE PE3YJIbTATHI.

Y4eOHBI TpeAMET OTHOCUTCS K MpeaMeTHor obnactu «Martematuka u MHpopmaTukay u
SBIIICTCS 00s3aTeNIbHON YacThio 0011e00pazoBaTenbHOro ukia B coorserctBun ¢ @I'OC cpennero
obmero obpazoBanus. YpoBeHb OCBOEHHS yueOHoro npeamera B coorBeTcTBHU ¢ DI'OC cpennero
o0mero oOpa3oBaHusl: 0a30BBIN.

Peanusanust copepkaHus ydeOHOro IpeaMeTa IpearoyiaraeT CcoOJroJeHne MPUHIINIA
CTpOroi MPEeeMCTBEHHOCTU MO OTHOLIEHHWIO K COJAEpKaHUI0 Kypca «MaremaTnka» Ha CTYIEHH
OCHOBHOT0 00111ero 00pa3oBaHusL.

1.2.2. IlnanupyemMbie pe3yabTaTbl OCBOEHHSI 00HIe00pa30BaTe/bLHON IMCHUIIMHBI B
coorBercTBuU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHHWE ITUCHMIJIMHA HUMEEeT Mpu (HOPMHUPOBAHUM W PA3BUTUHM OONMX U
npodecCuOHANTBHBIX KOMITETCHITUH.



O01nIHe KOMIEeTEeHIINT

I[lnanupyembie pe3yJbTaThbl 00yUeHUs

Oo0mue

JIncuMmiMHapHbie

OK 01 Bribupats
CIIOCOOBI peIeHHs
3aad
podeCCHOHATBHOM
esITeIbHOCTH
PUMEHHUTEIBHO

K Pa3TMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYA0II00uE;

- TOTOBHOCTb K aKTHBHOM JIEATEILHOCTH
TEXHOJIOTHYECKOM M COLIMAIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IIJIAHUPOBATH U
CaMOCTOSITEIHHO BBITIOHSATH TAKYIO JAESITEIHHOCTH;

- HHTEPEC K pa3InyHbIM chepam mpodeccHoHaATHHOH
NESITeITbHOCTH,

OBnasieHue yHUBEpPCATbHBIMU yUeOHBIMH
MO3HABATEILHBIMH JICHCTBUSMH:

a) 0a30BBIC JIOTUYECKUE ACUCTBUS:

- CAMOCTOSITEIIFHO (POPMYIINPOBATH U
aKTyaJIM3upPOBATh TPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBCHHBINA IMPU3HAK WU
OCHOBAHWS JIJISl CPAaBHEHH S, KJIACCU(DUKAITUN U
0000I1ICHHUS;

- OTIPE/ICIISTH 1IN JACATSILHOCTH, 33]1aBaTh
napaMeTpbl U KPUTEPUHU UX TOCTHIKCHUS

- BBISIBJIATH 3aKOHOMEPHOCTH U IMIPOTHUBOPEUHS B
paccMaTpUBAEMBIX SIBIICHUSX;

- BHOCUTH KOPPEKTUBHI B JACATEILHOCTh, OIICHUBATh
COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OIICHUBATh PUCKH
IMOCJICACTBUI IEeATEIHbHOCTH;

- pPa3BUBAaTh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH
KU3HEHHBIX TTPo0IeM

0) 6a30BBIE MCCIICIOBATEILCKUEC JCHCTBUS:

-BJIaJIETh METO/IAMU JI0KA3aTeIbCTB, AITOPUTMAMH PELICHUS 3a/1a4; YMEHHE
(opMynHpOBaTh ONpENENIEeHUs, AKCHOMBI U TEOPEMBI, TPUMEHSTH HX,
IPOBOAUTSH JI0Ka3aTeIbHbIE PACCYKICHHS B XOJIE PEILICHH 3a/1ay;

- YMETh OIIEPUPOBATH MOHATHSMU: CTEIIEHb YU CIIa, JIOTapu (M YnciIa; yMEHHE
BBITIOJTHATH BHIYHMCIICHUE 3HAUCHUH U TIPeo0pa3oBaHus BEIPAKEHUN CO
CTEIEeHSAMH U JIorapupmMaMu, IpeoOdpazoBaHus IPOOHO-pAIITOHATIBHBIX
BBIPAKECHU;

- YMETh OIIEPUPOBATH TOHATUSIMHE: PAlHOHATBHEIE, HPPAIlMOHATIBHBIE,
NOKa3aTebHbIe, CTETICHHBIE, JIOTapu(PMUUYECKIE, TPUTOHOMETPUUIECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIEepPUPOBATh NOHATUAMU: (PYHKLMSI, HENPEPbIBHASA QYHKIIMS,
MIPOM3BOTHAS, TIEPBOOOPA3HAs, OTPEACICHHBI HHTETPA; YMETh HaXOUTh
MIPOU3BOIHBIC IIEMEHTAPHBIX (PYHKIIHH, UCIIOIB3YS CIIPAaBOYHbIE
MaTepHalbl; UCCIEI0BaTh B MPOCTEHIINX CiTydasx (PyHKIMU Ha
MOHOTOHHOCTb, HAXOIUTh HAaNOOJIBIIHE U HAUMEHBIIHE 3HAUCHNS (PYHKIINI;
CTPOUTH TpaprKN MHOTOWICHOB C MCIIOIH30BAaHUEM arlrapara
MaTeMaTH4eCKOT0 aHATN3a; HPUMEHSTh IPOU3BOAHYIO IIPU PEIICHUH 3aa4
Ha JIBM)KEHHUE; pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 33/1a41 Ha HaWOOJIbIINE
Y HauMEHBIINE 3HAYCHU S, HA HAXOKICHHUE ITyTH, CKOPOCTU U YCKOPEHHUS;
- YMETh ONIEpPUPOBATH MOHATHUAMU: palliOHATbHAS (PyHKIMS, TTOKa3aTeNbHas
¢byHK1us, cTeneHHas GyHKIus, Jorapudmudeckas QyHKIUS,
TPUTOHOMETpHUYECKHE (PYHKITUM, OOpaTHbIC PYHKIIMHU; YMEHUE CTPOUTH
rpaguky n3y4eHHbIX (YHKIHH, HCIOJIb30BaTh rpadUKH MPU U3yYEHU U
IPOIIECCOB M 3aBUCUMOCTEH, PU PELICHUH 33734 U3 IPYTUX y4eOHbIX
IPEIMETOB U 3aJ1ad U3 PEeaIbHOM JKU3HHU; BBIpaXaTh GOpMyJIaMU
3aBHUCHUMOCTH MEX[Y BEIMUYUHAMU;




- BJIaJICTh HaBBIKAaMH Y4EOHO-MCCIIEIOBATENBCKOM 1
MIPOEKTHOM JIESTETbHOCTH, HABBIKAMH pa3peleHus
npooieM;

- BBISBJIATh NPUYHUHHO-CJICACTBCHHBIC CBA3U U
aKTyaJIM3UpPOBaTh 33]a4uy, BBIJIBUTATh THIIOTE3Y €€
PCIICHUA, HAXOAWUTh apryMCHTBI JJIA 10Ka3aTCJIbCTBA
CBOUX YTBep)KIleHI/If/'I, 3a4aBaThb MapaMCTpPhbl U
KPUTEPHUU PEIICHUS;

- aHAJIM3UPOBATh MOJYUYCHHBIC B X0 PEIICHUS
3aa4uyn pe3yJibTaTbl, KPUTHUYCCKHU OLICHUBATb UX
JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

-- YMETb NIEPEHOCUTD 3HAHUS B IIO3HABATENBHYIO U
IMpaKTHYCCKYIO o0Oiactu KHU3HEACATCIBHOCTHU,

- YMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00IacTei;

- BBIIBHUTI'aTb HOBBIC UACH, ITPCJIAraTb OpUTMHAJIBHBIC
MMOAXOBI U PELIEHMUS,

1 c1IOCOOHOCTH MX MCTIOJIb30BaH U B TO3HABATEILHOM
Y COLMAJIbHOM MPAKTUKE

- YMETh pelaTh TeKCTOBbIE 33JJaull Pa3HbIX THIIOB (B TOM YKCJE Ha
MPOLIEHTHI, AOJIM U YaCTH, HAa ABUKEHUE, pabOTY, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOT U, 33Jja4i U3 00JaCTU yIpaBJICHUs JIMUHBIMU U CEMEMHBIMU
(uHaHCaMH ); COCTABJIATh BBIPAXKECHUS, yPaBHEHUS!, HEPABEHCTBA U UX
CHUCTEMBI 110 YCIIOBHIO 3a]a4y, UCCIIENOBATh ITOIyYCHHOE PEILICHUE U
OLICHUBATh NPaBJONOJ00HOCTh PE3yIbTATOB;

- YMETh ONIEPUPOBATH MOHATUSAMHE: CpeHEe apuPMeTHIECKoe, MeTiaHa,
HauOosIblIee 1 HaMMEHbIIIee 3HaUeHUs1, pa3Max, JUCIIePCHsl, CTaHJapTHOE
OTKJIOHEHHE YHMCIIOBOI0 HabOpa; yMeTh U3BJIEKaTh, MHTEPIPETUPOBAThH
WH(pOpMaLINIO, IPEICTAaBICHHYIO B TaOIULIaX, HA JUarpaMMax, rpagukax,
OTPaXKAIOILYI0 CBOMCTBA peabHBIX IPOLIECCOB U SIBJICHUMN; IPEICTABIIATD
UH(}OpMaLHIO C TOMOIIBIO TAa0IUIl U JUarpamMmM; UCCIe10BaTh
CTaTUCTUYECKUE JaHHBIEC, B TOM YHUCIIE C IPUMEHEHUEM I'padHUeCKUX
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEpPUPOBATH MOHATHSMU: CITyYaiHBIN OTIBIT U CIy4aiiHoe coOBITHE,
BEPOSATHOCTh CITy4aifHOT'O COOBITHS; YMEHUE BBIUUCIATH BEPOSTHOCTD C
HCI0JIB30BaHUEM I'PA(YUUECKUX METO0B; IPUMEHSTH ()OPMYJIbI CII0KEHHS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (DAaKTHI U (GOPMYIIBI TIPU
pELLeHNH 33/1a4; OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4allHbIMM BEIMYMHAMM; YMEHUE IPUBOAUTH IPUMEPHI ITPOSIBIICHHUS]
3aKOHA OOJIBIIMX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETb ONEPUPOBATH MOHITUSIMU: TOUKA, IPsIMast, IJIOCKOCTB,
IIPOCTPAHCTBO, ABYTPAHHBIN yTOJ, CKPELIUBAIOLIMECS MIPSMBIE,
MTapaJIJICIBHOCTD U MEPIEH IUKYIAPHOCTD MPSAMBIX U IIJIOCKOCTEH, YroJl
MEX1y MPSIMBIMH, YT'OJl MEKIY MPSAMON U MIIOCKOCTBIO, YT O MEXKIY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 MIJIOCKOCTHU, PACCTOSIHUE MEXKIY
IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCII0JIB30BATh IIPU
pELICHNH 3a/1a4 U3y4eHHbIE (DAKThl U TEOPEMBI IINIAHUMETPUH; YMEHHE
OLICHHUBATh Pa3MepPbl OOBEKTOB OKPYIKAIOIIETO MUPA;




- YMETb OIIEPUPOBATh IOHATHAMU: MHOTI'OT' PAHHUK, CEYeHHE MHOI Ol PAHHUKA,
Ky0, napaienenumnes, npu3ma, nupaMmua, GUrypa u HoBepxXHocTh
BpaILeHU S, IUIMHAP, KOHYC, ap, chepa, ceueHus: GUrypbl BparieHus,
MIJIOCKOCTb, Kacarommasics cepbl, HIIHHPA, KOHyCa, IIOLIa (b TOBEPXHOCTH
U paMu/Ibl, TPU3MbI, KOHYCA, IIWIMH/PA, IUI0IAAb chepsbl, 00beM Kyoa,
MPSMOYTOJILHOTO TapajuieNenuIiea, MUpaMu/Ibl, IPU3MBbI, HHWIHHAPA,
KOHYca, I1apa; yMeHne N300paxaTb MHOTOTPAHHUKHU U TTIOBEPXHOCTH
BpALIECHMS, X CEYEHU S OT PYKH, C IOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPE/ICTB; YMEHHUE PACIIO3HABaTh CHMMETPHIO B ITPOCTPAHCTBE;
yMEHHE pacio3HaBaTh IPaBUIIbHbIE MHOIOTPAHHUKHU;

- YMETh ONIEPUPOBATH MOHITUSMH: IBUKEHHUE B IIPOCTPAHCTBE, IIOJJOOHBIE
(GuUrypsl B IpOCTPAHCTBE; HCIOJIL30BaTh OTHOILEHHE IJIOLIAIeH
MMOBEPXHOCTEH U 00BEMOB MOJIOOHBIX (PUTYP TIPHU PEIICHUH 33/1aY;

- YMETb BBIYUCIISTh T€OMETPUUECKHUE BEIMYUHBI (JUIMHA, YTOJI, IJIOIAAb,
00beM, IJIOIIA/Ib TIOBEPXHOCTH ), UCIIOJIB3YS U3yUeHHBIE (POPMYIIBI U
METO/Ibl;

- YMETb ONEPUPOBATH MOHITUSIMU: IPAMOYTOJIbHAS CHCTEMa KOOPAUHAT,
KOOpPJMHAThl TOUKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAJISIPHOE
IIPOU3BEIEHUE, YTOJI MEXy BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOPA Ha YU CII0; HAXOJUTh C IIOMOIIBIO M3yUYEeHHBIX (POPMYJI KOOPIMHATHI
CepeHbI OTPE3KA, PACCTOSHUE MEX]TY IBYMS TOUKAMHU;

- YMETb BBIOMPATh MOAXO AN H3yUYSeHHBIA METO JUIsl pEIICHUS 3aJa4H,
pacro3HaBaTh MaTeMaTH4ecKue (GakThl 1 MAaTEeMaTHYECKHE MOJICNIN B
MPUPOAHBIX M OOIECTBEHHBIX SIBIECHUSX, B HICKYCCTBE; YMEHHE IPUBOANUTH
IIPUMEPBI MATEMAaTHYECKUX OTKPBITUHA POCCUMCKON U MUPOBOM
MaTeMaTU4eCKOU HAyKU.

- YMETh OIIEpUPOBATh MOHITUSAMU: OIIPEIEIICHIE, AaKCHOMa, TeopeMa,
CIIEICTBHE, CBOWCTBO, IPU3HAK, JOKA3aTEILCTBO, PABHOCHJIBHBIE
(bopMyTHpOBKH; yMeHHE (POPMYINPOBATH OOPATHOE M MPOTHBOIIOIOKHOE

YTBEPKIAEHUE, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPBI, MCII0JIB30BaTh METOL
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MaTeMaTH4eCKOM MHAYKIIMH; TIPOBOIUTH JJOKA3aTeIbHbIE PACCYKICHUS IPU
pELIeHNH 3a/1a4, OLEHUBATh JIOTHUECKYIO IPaBUIBbHOCTb PACCYKACHUH;

- YMETh ONIEPUPOBATH MOHATHUSIMHU: MHOKECTBO, ITOJIMHOKECTBO, OIIEPALIHH
HaJ MHOKECTBaMM; yMEHHUE UCIOJIb30BATh TEOPETHKO-MHO0KECTBEHHBII
arnmnapaT JUis OIMCaHUs PEeabHbIX IPOLECCOB U SBJICHUM NPU pelIeHUuN
3a7a4, B TOM YHCIIE U3 JPYTUX Y4eOHBIX MPEAMETOB;

- YMETh ONIEpPUPOBATH MOHATHAMU: Tpad, CBSA3HBIN rpad, 1epeBo, UK, Tpad,
Ha TUJIOCKOCTH; YMEHHE 331aBaTh U ONMUCHIBATh rpadbl pa3inyHbIMU
crioco0amu; MCIOJIb30BaTh I'padbl IPU PEILICHUH 3a]1a4;

- yMETh CBOOOIHO ONEPHPOBATH MOHATHUSIMHU: COUCTAaHHE, TEPECTAHOBKA,
YHCIIO COYETaHUM, YHCIIO IEPEeCTaHOBOK; OuHOM HploTOHA; ymMeHue
IPUMEHATh KOMOMHATOPHBIE (PAKThI U pacCyKACHUs JJIs peILIeHHs 3a/1ay;
-yMETb ONIEPUPOBATh NOHATUAMU: HATYPAIBHOE YHUCIIO, L[EJI0€ YHUCIIO,
OCTaTOK IO MOJYJII0, PAllMOHAILHOE YN CII0, UPPALHOHAIBHOE YHCIIO,
MHO’KECTBA HATYPaJIbHBIX, IEJIbIX, palli OHAJIBHBIX, IeHCTBUTELHBIX YN CEIT;
YMEHHE UCIOJIB30BATh MPU3HAKH JICIUMOCTH, HAUMEHBIINH 001t
JIETTUTENTh 1 HAUMEHBIIIee 0011ee KpaTHOe, aropiu™™ EBKinia mpu peneHnn
3a71a4; 3HAKOMCTBO C Pa3InYHBIMH MO3ULOHHBIMUA CHCTEMaMH CUUCIICHUS;
- YMEeTh CBOOOHO OIEPUPOBATH MOHATUSIMU: CTEHIEHB C LEJIbIM
1oKa3aTesaeM, KOpeHb HaTypaJIbHOM CTENEeHH, CTENEeHb C palliOHATbHBIM
MOKa3aTeJIeM, CTeTIEHb C ICHCTBUTENLHBIM (BEILIECTBEHHBIM) MTOKA3aTeIIeM,
jorapudm 4ucia, CHHYC, KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCIIA;

- YMETh ONEPUPOBATH MOHITUSAMH: TOKIECTBO, TOKAESCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPaBEHCTB, PABHOCUJILHOCTh YPAaBHEHU, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, HPPAllMOHAIBHBIE, TTOKAa3aTeNbHbIE, CTETIEHHBIE,
norapu(mMu4ecKue, TPUroHOMETPUYECKHE YPAaBHEHNU S, HEPAaBEHCTBA U
CHCTEMBI; yMEHHE pelllaTh yPaBHEHHU I, HEPABEHCTBA 1 CUCTEMBI C IIOMOILBIO
Pa3NMYHBIX IPUEMOB; PEIIaTh YPABHEHH S, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; IPUMEHSATh YPaBHEHHUsI, HEPAaBEHCTBA, UX CUCTEMBI JJIs




peLIeHHsI MaTeMaTHYEeCKHX 3a/1a4 U 3a]1a4 U3 pa3InyHbIX 00IacTel HayKu U
peanbHOM )KU3HMU;

-yMeTb CBOOOJHO OTIEPUPOBATH MOHATHIMU: TpaduK GYHKIINU, OOpaTHAS
(GyHKIMSA, KOMOO3UIUSA PyHKUIMM, TMHEHHas QyHKIUS, KBaJpaTHIHas
(byHKIUS, cTeneHHast QyHKIMSA C LeJIbIM IT0Ka3aTeaeM, TPUTOHOMETPUYeCKUE
(byHKIIUH, 0OpaTHBIE TPUTOHOMETPHYECKUE (QYHKIINH, IOKAa3aTeNIbHAS U
norapudmMudeckas GyHKIIHH; YMEHHE CTPOUTH I'paduku QyHKIIUH,
BBITIOJIHATH MTpeo0pa3zoBaHus rpagukoB QpyHKIHIA;

YMEHHE UCIOJIB30BaTh rpapuKu GYHKIUH 1715 U3y4eHUs IPOLECCOB U
3aBHCHMOCTEH IIPH PEIICHUH 3a]1a49 U3 IPYTUX YUIEOHBIX MTPEIMETOB U U3
pearbHOMN KU3HU; BBIPAXKaTh (POPMYJIAMHU 3aBUCHMOCTH MEKTY BEITMUMHAMI]
yMeHHE CBOOOIHO ONEpUPOBATH MOHATUSAMU: YETHOCTh (DYHKIIUH,
NEePUOAUYHOCTb QYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIUH, SKCTpeMyM (QyHKIIUH, HauOOoJIbIIee i HANMEHBIIIee 3HAYCHUS
(YHKIIMU Ha IPOMEXKYTKE; YMEHHE MPOBOJUTH UCCIIE0OBaHNE (DYHKIINH;
YMEHHE UCIOJIB30BaTh CBOWCTBA U IpaduKu (PYHKIUI IS peIeHUS
ypaBHEHUIA, HEPABEHCTB U 33/1a4 C TTapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOH IJIOCKOCTA MHOXKECTBA PEIICHNI YpaBHEHH I, HEPABEHCTB U
UX CHUCTEM;

- YMETbh CBOOOJHO OIEPUPOBATH MOHATUSMU: I1OCIIE0BATEIBHOCTb,
apudmeTHueckas mporpeccusi, reoMeTprudecKas porpeccusi, 06CKOHEYHO
yOBIBaroIIasi reoMeTpruYecKas porpeccusi; yMeHUe 33/1aBaTh
H0CJIeI0BATEeIbHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX (hOpMyIT;
- YMETh ONIEPUPOBATh MOHATUSMU: HENPEPHIBHOCTh (YHKIIUHU, ACUMIITOTEI
rpaduka GyHKIIUHU, TIepBas U BTOpasi IpOM3BOgHAs (QYHKIUH,
T€OMETPUYECKUI U (PU3HUECKUIl CMBICI TPOU3BOJHON, IEPBOOOpa3Has,
OIpe/IeIeH HbI MHTEIpajl; yMEHU e HaXOUTh ACUMITTOThI 'paduka QyHKIMM;
YMEHHE BBIYUCIIATH IPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOTO U
KOMITO3UIINH (PYHKIHH, HAXOAUTh YpaBHEHUE KAcaTeIbHOH K TpaduKy
byHKIHNH;




YMEHHE UCIOJIB30BaTh IPOU3BOAHYIO IS HCCIENOBAHUS (DYHKIUHN, AT
HaxO0XJICHUS HAUITYUIIero pelIeHus B IPUKIAJHBIX, B TOM YK CIIe
COLMATIbHO-9KOHOMHYECKUX U (PU3MUECKUX 3a7adax, JUIst ONPEICICHHUS
CKOPOCTH U YCKOPEHHS; HaXOAUTh IUIOIAAN U 00beMbl (UTYP C TTIOMOILBIO
UHTErpaja; NpuBOAUTh IPUMEPBl MATEMaTUUECKOTO MOJICIUPOBAHUS C
noMoibio auddepeHnaIbHbIX YpaBHEHUIH;

- YMETb ONEPUPOBATH MOHITUSIMU: KOMITJIEKCHOE YN CIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE UM CIIa, MOAYJIb M apryMEHT KOMIIJIEKCHOT'0 YKciia, (hopma
3alMCU KOMIUIEKCHBIX YHcen (TeOMEeTpHUecKasi, TPUrOHOMEeTpUYecKas u
anreOpanveckas); yMeTb TPOU3BOIUTh apu(PMETHUECKIE ACUCTBUS C
KOMIIJIEKCHBIMHU YK CJIaMU; TPUBOAUTH IPUMEPHI UCIIOIb30BAHUS
KOMILIEKCHBIX YHCET;

- YMETh CBOOOZHO ONEPUPOBATH MOHATUSIMU: CpeIHEe apu(PMETUUECKOE,
MearaHa, HauOoJiblIee U HauMEHbIee 3HaUeHU s, pa3Max, TUCIepCHs,
CTaH/apTHOE OTKJIOHEHHME JUIsl OIMCAHUS YU CIIOBBIX JaHHBIX; YMEHHE
UCCIIeI0BAaTh CTATUCTUYECKHE JaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM
rpaguuecKkux METOA0B U 3JIEKTPOHHBIX CPEJICTB; IpapUuecKy UCCIeA0BATh
COBMECTHBIE HAOJIIOICHHUS C TOMOIIBIO TMarpaMM pacCeHBAHKS U JTMHEHH O
perpeccuu;

- YMETb HaXOJIUTh BEPOSTHOCTU COOBITHH C UCIOIb30BAHUEM I'papUUECKUX,
METOJIOB; MPUMEHSTH I PELICHUS 3a/1a4 (POPMYJIbI CIIOKEHUS U
YMHOEHHUSI BEPOATHOCTEH, (POpMYITy IOJTHOM BEpOSITHOCTH, GOPMYITy
bepuymnnu, koMOMHATOpHBIE (GAKTHI U POPMYJIBI; OLIEHUBATh BEPOSATHOCTH
peabHBIX COOBITHI; yMEHHE ONEPHPOBATh MOHATHAMU: ClTydaiiHas
BEJIMYMHA, paclpe/ie]IeHNEe BEPOATHOCTEN, MaTEMATUUECKOE OXKHUAAHKE,
JMCTIEPCHS U CTaHIApPTHOE OTKJIIOHEHHE CITy4alHON BEIMUYMHBI, QyHKIINN
pacrpeiesieHus ¥ INIOTHOCTH PaBHOMEPHOI'0, TOKA3aTeIbHOIO U
HOPMaJIBHOT O pacIlpeIeIeH!i; yMEHHE U CII0JIb30BaTh CBOMCTBA N3y4YE€HHBIX
pacrnpeneseHui 171 pelieHus 3a7ja4; 3HaKOMCTBO C MOHATUSAMU: 3aKOH

OOJIBIINX YU CECJI, METOABI BBI60pO‘-IHBIX HOCHCHOB&HHﬁ; YMCHUC NIPUBOONUTDH

10



MpUMEpPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOTHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATUIMU: TOUKA, IIpsAMasi, JIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, J1yd, IIJIOCKUU YroJl, IBYTPaHHBIN yIOJl,
TPEXTPaHHbIN yToJI, TepeceKarouecs, MapaieibHbIE U CKPEIUBAIOIIecs
MpsiMbI€, TapaJIIENIbHOCTD U MEPIIEH IUKYJISIPHOCTD MPSMBIX U MJIOCKOCTEH,
YTOJ MEXKAY IPSIMBIMH, YTOJI MEXTY MPSAMON U MIOCKOCTBIO, YTOJl MEKITY
IIJIOCKOCTSIMU; YMEHHE HCIIOJIB30BaTh [IPU PELIEHUU 3a7a4 U3yUYECHHbIE
(hakThl ¥ TEOPEMBI INTAHUMETPUH ; yMEHHE OLICHUBATh Pa3Mephbl 0OLEKTOB B
OKpYXaroIleM MUPE; YMEHHUE ONEPUPOBATh NOHATUSMU: MHOTOI'PaHHHUK,
CeUeHNE MHOT'OT PaH HUKA, TPABIIbHBIA MHOTOTPAaHHHUK, IPU3Ma, TUPAMHIA,
(burypa u noBepxHoCTh BpallleH!s, ITUIUHAP, KOHYC, Iap, cepa, pa3BepTKa
[MOBEPXHOCTH, CEUEHHUsI KOHYCa U LMIMHAPA, MapaiielIbHble OCH WU
OCHOBaHUIO, CEUEHHUE 11apa, MJIOCKOCTb, Kacaroulasics cepbl, LUINH/PA,
KOHYCa; YMEHUE CTPOUTH CEYeHNE MHOTOTpaHHHUKa, H300pakaTh
MHOTOT'PAaHHUKH, PUTYPHI U TOBEPXHOCTH BpAIIECHUS, UX CEYCHUS, B TOM
YHCIIEe C TOMOMIBIO AJIEKTPOHHBIX CPEICTB; YMEHUE IPUMEHSTH CBOMCTBA
T€OMETPUYECKUX PHUTYP, CAMOCTOSTEIBHO (POPMYIMPOBATH OMPEICIICHUS
n3y4aeMbIX (pUryp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpru4eckux (puryp, 000CHOBBIBAThH MJIM OIPOBEPraTh UX; YMEHUE
MIPOBOIUTH KJIaccH PUKAIUIO GUTYP IO pa3INUYHbIM IPU3HAKAM, BBITIOJIHATh
He00XOAUMBIE TOTIOJIHUTEIBHBIE TOCTPOCHUS;

- yMeTh CBOOOHO ONEPUPOBATh MOHATUAMU: IIOMIA/b PUTYPBI, 00BEM
(burypsl, BeIM4IMHA yIja, pACCTOSHUE OT TOYKHU JI0 MIOCKOCTH, PACCTOSIHUE
MEXY TPSIMBIMH, PACCTOSTHUE MEXKITy MIIOCKOCTSIMH, ILIOMIAIb chepsl,
TIJIOMIA/Ib TOBEPXHOCTH MUPAMU/IBI, IIPU3MBI, KOHYCA, IIMIMHIPA, 00beM
Ky0a, MpSMOYTOJILHOTO NapaJijieNienuIie1a, MTUPaMUbl, IPU3MBI, IIHHIPA,
KOHYCa, I1apa; yMEHUE HaXOAUTh OTHOIIIEHHE 00BEMOB MTOJOOHBIX QUTYD;
- yMeTh CBOOOZHO OIEPHPOBATH MOHATUSIMU: IBH)KEHUE, TapAJUICTIbHBIN

NNCPCHOC, CUMMCTPHA HaA IIJIOCKOCTH U B MIPOCTPAHCTBEC, ITIOBOPOT,
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npeobpa3oBaHue 110100us, MOJ0OHbBIE PUTYPBI; YMEHHE PACIIO3HABATD
paBHbIE U TO100HBIE (PUTYPBI, B TOM YUCIIE B IPUPOJIE, UCKYCCTBE,
apXUTEKTYpPE; YMEHUE UCIIOIb30BATh FE€OMETPUUECKIE OTHOIIECHHUS,
HaXOAUTh '€OMETPUYECKUE BEIIMUUHBI (JUIMHA, YTOJI, IUIOIA/lb, 00beM) IpU
pELIeHNUH 3aa4 U3 IPYTUX yU4eOHbIX IPEIMETOB U U3 pealbHON KU3HU;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHAIMHU: IPSIMOYTOJIbHAS CUCTEMA
KOOpPJMHAT, BEKTOP, KOOPJAMHATHI TOUKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YHCIIO, Pa3JI0KEHUE BEKTOPA 10
0a3ucy, CKaJIsIpHOE IPOU3BE/IEHHE, BEKTOPHOE MPOU3BEICHUE, YT Ol MEXKY,
BEKTOpPaMU; YMEHHUE HCIIOJIb30BaTh BEKTOPHBINA U KOOPAUHATHBIM METOA JUIs
pEILIeHHS TeOMETPUYECKHX 33/1a4 U 3324 IPYyTuX y4eOHBIX MPEIMETOB;
OIlepUpPOBATh MOHATHAMU: MaTpHLa 2X2 u 3x3, onpeaeauTesns MaTPULIbI,
r€OMETPUYECKUI CMBICIT OIIPENEITUTENS;

- YMETb MOJIEIMPOBAThH PEaIbHbIE CUTYALlU Ha SI3bIKE MAaTEMaTUKH;
COCTaBJISATh BBIPAXKEHUS, YPABHEHU I, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBMIO 3a/1a4H, UCCIIEI0BATh TOCTPOEHHBIE MOJIENIN C UCIIOIb30BaHUEM
anmnapara anreopbl, HHTEPIPETUPOBATh MTOJYYEHHBIN pe3ysIbTaT; CTPOUTH
MaTEMaTUYECKUE MOJIENIN C TOMOULIbIO TEOMETPUUYECKHX MOHATHI U BEJIMUNH,
pelaTh CBA3aHHbIE C HUMM IIPAKTUYECKUE 3a/1a4U; COCTABJIATh
BEPOSATHOCTHYIO MOJIEJIb 1 MHTEPIPETUPOBATH IMOTYUYEHHBIN pe3yJIbTar;
pelaTh NPUKJIAAHbIE 3a/1a41 CPEJICTBAMU MaTEMAaTUIECKOTO aHAJIN3a, B TOM
YHCIIE COIIMAIBHO-I)KOHOMUYECKOT0 U (PU3NUYECKOT0 XapaKTepa;

- YMEHUeE BBIOMPATh MOAXOSIIMI METOI AJIs peILieHH s 3a]]aui; TOHUMaHue
3HaYMMOCTH MaTEeMaTUKU B U3YYEHHUH NPUPOJHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJIEHUI; yMEHUE PACIIO3HABATh MIPOSIBICHUE 3aKOHOB

MAaTEMAaTUKHU B UCKYCCTBEC, YMCHUC NNIPUBOJUTH ITPUMEPBI MATCMATUYCCKUX

OTKPBITUH POCCUICKOM U MUPOBOM MaTeMaTUUYECKOW HAYKU
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OK 02 Ucnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA
MMOMCKa, aHaIn3a 1
WHTEPIpeTalun
WHGOpMaLNH, U
MH(QOpPMaLlMOHHbIE
TEXHOJIOTUU JIJISt
BBITTOTHEHUS 3a/1a4
npodeccuoHanbHON
e TEIIBHOCTH

B o6nacTu 11eHHOCTH HAyYHOTO MTO3HAHUSL:
-c(hopMHUPOBAHHOCTH MUPOBO33PEHU S,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS]
HayK{ ¥ 0OIIECTBEHHON MPaKTUKU, OCHOBAHHOTO HA
JMaJIore KyJIbTYp, CIIOCOOCTBYIOUIETO OCO3HAHUIO
CBOETr'0 MECTa B MOJIMKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM U UATATEINBCKOM
KYJBTYPBI KaK CpeJCTBa B3aUMOACHCTBUS MEKTY
JIOJIbMH M TIO3HAHUS MUDA;

- OCO3HAHHE IIEHHOCTH HAYYHOM JESATEIIBHOCTH,
FOTOBHOCTb OCYIIECTBJISTH POEKTHYIO U

M CCIEI0OBATENBCKYIO eSITeIbHOCTD MHANBUIY ATHHO U
B IpYIIIIE.

OBJtaicHNe YHHBEPCATLHBIMHU YIEeOHBIMU
MO3HABATEILHBIMH JICHCTBUSIMH:

B) pabota c nHpopmarue:

- BJIAJICTh HaBBIKAMH TTOJyYCHUsSI MHPOPMAITHH U3
HMCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIIHHO
OCYIIECTBIISTH MOUCK, aHATN3, CHCTEMaTU3aLHIO U
MHTEpIpeTalnio HH(PpOpMaluK pa3TuIHBIX BUIOB U
(dhopM nipencTaBICHUS,

- CO3/1aBaTh TEKCTHI B Pa3ITUUYHBIX (hopMaTaX C YIETOM
Ha3HaueHUs HHPOPMALINH U 1eIeBOI ayAUTOPHH,
BBIOMpast ONTUMAIIbHYIO (POpPMY MPECTABICHUS 1
BU3YaIU3allNH;

- OLIEHUBATh JIOCTOBEPHOCTb, IETUTUMHOCTD
MH(pOpMALINH, €€ COOTBETCTBHE MPABOBBIM U
MOPaIbHO-3THUYECKUM HOpMaM;

- MCIIOJTh30BaTh CPEJCTBA MH(DOPMAITMOHHBIX H

KOMMYHUKAIITMOHHBIX TEXHOJIOTUM B peHICHU N

- YMETh ONlepUPOBATh MOHATHUSAMU: palliOHATbHAsI PyHKIMS, TOKa3aTeIbHas
dbyHKIUS, cTeneHHas QyHKIMS, JiorapudMudeckas QyHKIHS,
TpUTOHOMETpUYeckre PyHKIUH, 00paTHbIC (YHKIIUN; YMEHUE CTPOUTH
rpaduKky U3y4eHHBIX QYHKIUN, UCIIOIB30BATh T'PAQUKHU IIPU U3YUEHUU
IIPOIIECCOB U 3aBUCHMOCTEH, TPH PELICHUH 3aa4 U3 IPYTUX YUEOHBIX
MPEIMETOB U 33/1a4 U3 PeaTbHOH KU3HH; BRIpAXKaTh (POPMyITaMu
3aBHCHMOCTH MEX]y BETHUYNHAMU;

- YMETh ONEPUPOBATH MOHITUSMH: TOKIECTBO, TOXKAESCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPaBHEHHUH 1
HEPaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHU, HEPABEHCTB U CHCTEM,
panroHaIbHbIe, HPPallMOHANIbHBIC, TTOKAa3aTeNbHbIC, CTEIIEHHBIE,
JorapugMUYecKue, TPUrOHOMETPUYECKHE YPaBHEHUSI, HEPAaBEHCTBA U
CHCTEMBbI; YMETh peIIaTh YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI C TIOMOIIBIO
Pa3MYHBIX IPUEMOB; PEIIaTh YPABHEHH S, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; IPUMEHSATh YPaBHEHHUsI, HEPAaBEHCTBA, UX CUCTEMBI IS
pelIeHnst MaTeMaTHYECKUX 3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00J1acTei HayKH U
peanbHOM )KU3HMU;

- yMeTh CBOOOHO OIEPUPOBATh MOHATUSIMU: IBH)KEHUE, TapaJUIeTIbHBIN
MEPEHOC, CAMMETPHSI Ha IUIOCKOCTU U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHKe MOA00Us, TOJ00HBIE (GUTYPBIL; YMETh PACIIO3HABATH PABHBIC
1 1o100HBIE (PUTYPHI, B TOM YKCIIE B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE;
YMETh HCIIO0JIb30BaTh '€OMETPUUYECKHE OTHOIICHHU S, HAXOIUTh
reOMEeTPUYECKUE BETMUMHBI (JUTMHA, YT'0JI, IJIOLIalb, 00bEM) IPH pEIICHUU
3a/1a4 U3 IPyTUX Y9EOHBIX MPEIMETOB U U3 PEATbHOMN JKU3HU
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KOIHUTHUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHu3allMOHHBIX 33/1a4 ¢ COOMIOACHUEM
TpeOOBaHUM IPrOHOMUKHU, TEXHUKH 0€30TIaCHOCTH,
TUTHEHBI, pecypcocOepexeHnsl, IPaBOBbIX U
ATHYECKUX HOPM, HOPM UH(OpMAITUOHHOM
0€3011aCHOCTH;

- BJIJIETh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI
uHpopMmaru, HHPOPMAIMOHHOM 0e30MacCHOCTH
TUYHOCTU

OK 03 I[lmanupoBars 1
[pean30BHIBATH
COOCTBEHHOE
MpodeCCHOHATBHOE U
ITMYHOCTHOE pa3BUTHE,
[TpE T PUHIMATEITECKYEO
MesITeIbHOCTD B
MpoecCHOHATBHOM
chepe, UCTI0JIB30BaTh
BHAHUS 110 (PHAHCOBOM]
TPaMOTHOCTH B
PA3TUIHBIX KW 3HEHHBIX
CUTYaIHIX

B o6nacT 1yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:
-- cOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI,
ATUYECKOTO TTOBEACHHS;

- CIOCOOHOCTD OLICHUBATh CUTYAIIMIO U IPUHUMATD
OCO3HaHHbIE pEIICHUs], OPUEHTUPYSICh Ha MOPAJIbHOA
HPaBCTBEHHBIC HOPMBI U I[EHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJla B TOCTPOCHHE
YCTOMYMBOTO OYIyIIETO;

- OTBETCTBEHHOE OTHOIICHHUE K CBOMM POJIUTEIISIM U
(1K) IPYTUM YJIeHaM CEeMbH, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O IIPUHSITUS LIEHHOCTEN CEMENHOM
HU3HU B COOTBETCTBUU C TPATULUSIMUA HAPOJIOB
Poccuu;

OBnaeHNe YHUBEPCATBHBIME PETyISTHBHBIMU
NEUCTBUSIMHU
a) caMOOpTraHH3aIlHs:

- CAMOCTOSITETIFHO OCYIIECTBIIATEH MO3HABATEIBHYIO
NeSITeIbHOCTD, BBISBJISTH TPOOJIEMbI, CTABUTH U
(dhopmyupoBaTh COOCTBEHHBIC 33]]a4H B
00pa30BaTEILHON NEATSIIEHOCTH H KU3HECHHBIX

CUTYyallusiX;

- YMETh ONIEPUPOBATH TIOHATUSIMHE: PAIlHOHATBHBIE, HPPAIlMOHAIIFHBIE,
NOKa3aTesbHbIE, CTETICHHBIE, IOTapu(PMUYECKIE, TPUTOHOMETPUUIECKHE
ypaBHEHUS U HEPABEHCTBA, X CUCTEMBI;

- YMETh OIIEPUPOBATH MTOHATHUSIMA: MHOT' OTPAHHHK, CEYCHHE MHOT OI paH HUK,
KyO, apajieslenuIie]], mpu3ma, nupaMuaa, Gurypa u moBepXHOCTh
BpaIlleHN s, IUINHAP, KOHYC, map, cdepa, ceueHus: GUrypbl BpalieHus,
MJI0CKOCTB, Kacaromiasicst chepsl, ITHHIpa, KOHYCa, TUIOIIA b TOBEPXHOCTH
MU PaMHIBI, TPU3MBI, KOHYCA, IIJIMHIPA, TTIOMIAIs chepbl, 00beM Kyoa,
IpAMOYTOJIBHOI'O MapajjiCjicnuincaa, mupaMu/ibl, IPU3Mbl, HUJIUHAPA,
KOHYCa, I1apa; yMeHHe N300pakaTb MHOTOT'PAHHUKH M TIOBEPXHOCTH
BpAIICHHU S, UX CEYCHUS OT PYKH, C TOMOIIIBIO0 YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh PAaciO3HABATh CHMMETPHIO B IIPOCTPAHCTBE;
YMCThH PAaCIIO3HaBaTh NPABHUJIBHBIC MHOTOI'PAHHHUKU

- YMETh OTIEPUPOBATH MOHITUSIMU: TIPSMOYTOJIbHAS CHCTEMa KOOPAUHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA, CKAISIPHOE
MMPOU3BCACHUE, YT'OJI MCXKIY BEKTOpaMH, CyMMa BEKTOPOB, ITPOU3BCACHUC
BEKTOpa Ha YHCII0; HAXOJUTh C ITOMOIIBIO H3yUYEeHHBIX (POPMYIT KOOPIMHATHI
CepeMHBI OTPE3KA, PACCTOSHUE MEXKTY IBYMS TOUKAMHU
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- CAMOCTOSITEIIBHO COCTABJIATH IUIAH PEIICHUS
pOo0JIEMBI C yUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIIOYTEHUH;

- JaBaTh OLIEHKY HOBBIM CUTYallHIM;
crocoOCTBOBaTh (POPMUPOBAHUIO U IPOSBICHUIO
HIMPOKOH IPYAUIIUU B Pa3HbIX 00JACTIX 3HAHUM,
MTOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIA YPOBEHb;

0) CAaMOKOHTPOJIb:

M CII0JIb30BaTh IPUEMBbI peIIEKCUH JJIs1 OLIEHKU
CHUTYAI1H, BEIOOpA BEPHOTO pEIICHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO
IIPUHHUMATD PEIICHUS 10 UX CHUKECHUIO;

B) YMOLIMOHAJIbHBIN MHTEIIEKT, IIPEI0Iaratoumi
c(hOpMUPOBAHHOCTS:

BHYTPEHHEW MOTHBALIUH, BKJIFOYAIOIIEH CTPEMIICHHE K
JOCTUKEHUIO LIETTU U YCIIEeXy, ONTUMU3M,
MHUIMAaTUBHOCTb, YMEHUE €M CTBOBATh, UCXOS U3
CBOUX BO3MOXKHOCTEH;

- HIMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
SMOILIMOHAJILHOE COCTOSIHUE JAPYTHUX, YYUTHIBATH €70
IIPH OCYIECTBICHUH KOMMYHHKAIMH, CIIOCOOHOCTD K
COUYBCTBHUIO U COIIEPEKNBAHUIO;
- COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH
BBICTPAUBaTh OTHOIIEHUS C IPYTUMH JIFOJIbMH,
3a00THTHCS, IPOSBIISATh HHTEPEC U pa3peIaTh
KOH(IUKTBI

OK 04 DddexTrBHO
B3aMOJEHCTBOBAThH U

T'OTOBHOCTb K CaMOpPa3BHUTHUIO, CAMOCTOATCIIBHOCTH U
CaMOOIIPEACIICHUIO,

- YMETb OIIEPUPOBATH MOHATUSAMHU: CTyYalHbINA OTIBIT ¥ CITyJaifHOE COOBITHE,
BCPOATHOCTH CJ'Iy‘IZlfIHOl"O CO6I>ITI/I$[; YMETb BBIYUCIIATE BEPOATHOCTE C

M CIIOJIB30BaHUEM I'PA(hUUECKUX METOOB; IPUMEHSTH ()OPMYJIbI CIIOKEHHS U
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paboTaTh B KOJIIEKTHUBE
1 KOMaH/IE

-OBJIaICHHE HAaBbIKaMH Y4eOHO-MCCIIeIOBATENBCKOM,
MPOEKTHOU M COIMATIBHOM JIEATETbHOCTH
OBnanenne yHuBEepCaTbHBIMU KOMMYHHUKATHBHBIMH]
I CTBUSIMU.:

0) COBMECTHas JIEATEIHHOCTD:

- IOHUMATh U UCIIOJIB30BATh IPEUMYIIICCTBA
KOMaH/IHOM ¥ WHIWBHIYyaJbHOU PabOTHI,

- IPUHUMATD L€ COBMECTHOM I€ATEIBHOCTH,
OpraHu30BBIBATH U KOOPAUHUPOBATH ACHCTBUS 1O €6
JIOCTHIKCHHUIO: COCTaBJIISTH IJIaH ACHCTBHH,
pacnpeaenarb pojau ¢ y4eTOM MHEHHUH y4aCTHUKOB
00Cy>KIaTh pe3yibTaThl COBMECTHOI pabOThI;

- KOOPAMHUPOBATH U BHITIOJIHATE pa0OTy B YCIOBUSIX|
peabHOT O, BUPTYATBHOTO U KOMOMHUPOBAHHOTO
B3aHMO/ICH CTBUS;

- OCYILIECTBJIATH NO3UTUBHOE CTPATErMUECKOE
MOBE/ICHUE B PA3TUYHBIX CUTYAIHSX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.
OBnazneHyne yHUBEPCATbHBIMU PETYJIATUBHBIMU
NEVUCTBUSIMHU

I') IpUHSTHE ce0sl U APYTUX JHOICH:

- IPUHUMATh MOTUBBI U ApTyMEHTHI APYTHUX JIt01eH
IIpY aHAJIU3€ Pe3yJIbTaTOB AESITEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO APYTUX JIOACH HA
OmuOKH;

- pa3sBuUBaTh CIIOCOOHOCTH MOHUMATh MHp C MO3UINHY

ApPYToro 4ejaoBeKa

YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThI U (HOPMYIIBI IPU
pELLIEeHNH 33/1a4; OLICHUBATh BEPOSITHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4allHBIMM BEIMYMHAMM; YMEHUE IPUBOAUTH IPUMEPHI ITPOSIBIICHUS]
3aKOHa OOJIBIINX YHCET B MPUPOJHBIX M OOLIECTBEHHBIX SBICHUSIX;

- YME€Th CBOOOHO OIEPUPOBATh MOHATUSIMU: CTEHEHb C LEJIbIM
MOKa3aTesaeM, KOpeHb HaTypaJlbHOM CTENEeHH, CTENEHb C palliOHaIbHBIM
IIOKa3aTeseM, CTENEHb C ICHCTBUTEIbHBIM (BEILIECTBEHHBIM) [IOKA3aTEIIEM,
Jorapudm Yucia, CHHYC, KOCHHYC U TaHT€HC IPOU3BOJIBHOIO YK CIIa;

- YMEeTh CBOOOZHO OIEpUPOBATh MOHATUSIMU: TpapUuK PyHKIIMH, 0OpaTHas
(GyHKUMS, KOMIIO3ULMS QyHKIUHN, TMHEeNHas QYHKU U, KBaApaTHUHAas
(byHKIMS, cTeneHHas QyHKIMS C IeJbIM IT0Ka3aTeIeM, TPUTOHOMETPUYECKHUE
(byHKIIMHU, OOpaTHBIE TPUTOHOMETpUYECKUE (QYHKIINH, I0Ka3aTeNIbHAs U
norapudmudeckast QyHKIUH; YMETh CTPOUTH TPpaUKH (GYHKITH, BBITOIHATH
npeoOpa3oBanus rpadukoB GyHKINIA;

- YMETh UCIIONB30BaTh Ipaduku PyHKUIMHA U1 NU3yUSHUS IPOLIECCOB U
3aBUCHMOCTEHN IIPU PELIeHUH 3a]1a4u U3 APYTUX yU4eOHBIX PEIMETOB U U3
peayibHOM KU3HU; BbIpakaTh (OPMyJIaMH 3aBUCHUMOCTH MEXKITY
BEJIMUMHAMU;

- cBOOOIHO OTIEPUPOBATH MOHATUAMH: YETHOCTb (DYHKIMHU, TIEPUOANYHOCTD,
(YHKIIMH, OT paHUUEHHOCTh (PYHKIM U, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM,
(hyHKIIMH, HAUOOJIBIIIEE U HAMEHbIIIEe 3HAYCHU ST PYHKIIUH HA TTPOMEKYTKE;
YMETh POBOJIUTH UCCIIEIOBaHNE (DYHKIUU;

- YMETh UCII0JIb30BaTh CBOICTBA U rpaduku PyHKLIMH U1 perieHus
YPaBHEHHU, HEPABEHCTB U 33714 ¢ IapaMeTpaMu; u300paxkaTh Ha
KOOPAMHATHOM INIOCKOCTY MHOKECTBA PEIICHUIN YPABHEHHU M, HEPAaBEHCTB U

nX CUCTEM
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OK 05 OcymecTBiATh
YCTHYIO ¥ THCbMEHHYIO
KOMMYHHKAITUIO Ha
rOCY1apCTBEHHOM
s13p1KE Poccuiickoit
Denepaunu ¢ yueToM

B 00macTs 3CTETUYECKOTI0 BOCITUTAHUS:

- CTETUUYECKOE OTHOIICHHE K MUPY, BKITFOYAs
ACTETHKY OBbITa, HAYYHOT'O U TEXHUYICCKOTO
TBOPYECTBA, CIIOPTA, TPYJIa M OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCIIPUHUMATD PA3TUIHBIC BUIBI

- YMETh OIEpUPOBATh MOHATUSAMHU: CpeHEe apupMeTHIecKoe, MeIiaHa,
HanOoJIbIIee M HAaMMEHBIIIee 3HaYeHNUs, pa3Max, JUCIIEePCHsl, CTAaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHUE U3BJIEKaTh, HHTEPIIPETUPOBATH
nH(opMaIio, MPeACTaBICHHYIO B TaOIMIaX, HA JUarpamMmax, rpadukax,
OTpa)KaIOIIyI0 CBOMCTBA pPEaIbHBIX IPOIIECCOB U SBJICHHI; TPECTaBIIATH
WH(OPMAITHIO C TOMOIIBIO TAOIHII U TMarpamMM; UCCIIET0BATh

0coOeHHOCTEN HCKYCCTBA, TPAIUIIMK U TBOPUYECTBO CBOCTO U JIPYTUX|CTATUCTUUYSCKUE JAHHBIC, B TOM YHCJIC ¢ TPUMEHEHUEM T'paduueckux
COIIMATILHOTO U HapO/OB, OUTYLIATh SMOLMOHAIIBHOE BO3/IEUCTBUE |METOAOB U AJIEKTPOHHBIX CPEACTB;
KYJIbTYPHOTO HCKYCCTBA; - YMETh ONEPUPOBATH MOHATUSIMU: TOUKA, MIPsMasi, IOCKOCTb,
KOHTEKCTa - y6e)KI(€HHOCTI) B 3HAYUMOCTHU AJIA JIMYHOCTHU U IIpOCTPaHCTBO, ﬂByrpaHHbeI YToJ1, CKpCIUBArOMIUECA ITPSAMBIC,
00IIIeCTBa OTEYECTBEHHOI'O U MUPOBOT'0 UCKYCCTBA, [[1apaJUIEIbHOCTD U HEPIEHUKYISIPHOCTD IPSIMBIX M TJIOCKOCTEH, yTo
ATHUYECKUX KYJIBTYPHBIX TPAAULINN U HAPOJHOTO [MEXKIY MPSAMBIMHU, YTOJI MEXKAY MPSIMOI M TIIIOCKOCTBIO, YTOJl MEXKITY
TBOPYECTBA; IJIOCKOCTSAMH, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTHU, PACCTOSIHUE MEXKIY
- TOTOBHOCTBb K CAMOBBIPAXKCHHIO B Pa3HbIX BUJaX ([IPSAMBIMH, paCCTOAHUEC MEXKIY ITJIOCKOCTAMMU ;
HCKYCCTBA, CTPEMIICHHUC MMPOSABJIATH KAYCCTBA - YMCTh UCITOJIB30BATh MPU PCIICHUUN 3a/la4 U3YyYCHHBIC q)aKTBI H TCOPCMbI
TBOPYECKOW TUYHOCTH; MJIAaHUMETPUH; YMEHHUE OL[EHUBATH pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUPA
OBJ'Ia)IeHI/Ie YHUBEPCAJTIbHBIMU KOMMYHUKATHBHBIMHY
JNEUCTBUSIMU :
a) oOuieHue:
- OCYUIECTBIISATh KOMMYHUKAIIMU BO BCEX cdepax
JK3HU;
- pacro3HaBaTh HEBEpOATBbHBIE CPECTBA OOIICHUS,
MMOHUMAaTh 3HaYEHNE COLUAIbHBIX 3HAKOB,
pacrno3HaBaTh MIPEANOCHUTKH KOHPIIMKTHBIX CUTYaIIHUi
U CMATYATh KOH(i)J'II/IKTI)I;
- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHMUS]
C MCTOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB
OK 06 I[IposBisiTh - 0CO3HaHHE O0YYaAIOIUMHUCS POCCUHCKOM - YMETh ONEPUPOBATH MOHATUSIMU: MPSIMOYTOJIbHASI CHCTEMA KOOPJIMHAT,
rpaXXIaHCKO- Fpa)KI[aHCKOI\/JI NACHTUYHOCTHU, KOOPAWHATBI TOUKHU, BEKTOP, KOOPAWHATEI BEKTOPA, CKAJIAPHOC
[aTPUOTUYECKYIO IIPOU3BEICHUE, YTOJI MEXKAY BEKTOPaMH, CYMMa BEKTOPOB, IIPOU3BEACHUE
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[MO3UIIHIO,
ITEMOHCTPUPOBATH
0CO3HAHHOE I1OBEJICHHE
Ha OCHOBE
TPaIUIIIOHHBIX
00IIIEYEIIOBEUYECKIX
[ICHHOCTEH, B TOM
YHCIIE C YIYETOM
rapMOHM3AIUU
MEXKHAIMOHAJIBHBIX 1
MEXPETUTUO3HBIX
OTHOILICHUH,
[IPUMEHSTH CTaHJAPThI
QHTUKOPPYIIIHOHHOTO
[MOBEICHUS

- LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEHN MO3UIIUH
JTIMYHOCTH Ha OCHOBE TyXOBHO-HPABCTBEHHBIX
ueHHocre HaponoB Poccuiickon denepanuu,
HCTOPUYECKUX U HAIMOHAIBHO-KYJIBTYPHBIX
TpaauIui, GOPMHUPOBAHUE CUCTEMBI 3HAYUMBIX
HCHHOCTHO-CMBICJIIOBBIX YCTAHOBOK,
AHTUKOPPYIILIUOHHOTO MUPOBO33PEHHUS,
MPaBOCO3HAHUS, YKOJIOTMUYECKOM KYJIbTYpHI,
CIIOCOOHOCTH CTaBUThH II€TTU U CTPOUTH )KU3HCHHBIC
MJIQHBI;

B yactu rpaxaaHncKkoro BOCUTAHUS:

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U
00s13aHHOCTEH, YBaXKCHUE 3aKOHA U TTPABOIIOPSIKA;
- IPUHATUEC TPAANIIUOHHBIX HATMOHAJIBHBIX,
00IIIeYeTIOBEYECKUX TYMAHUCTUUCCKUX H
JIEMOKPATHYECKUX IIEHHOCTEH;

- TOTOBHOCTBb NPOTHUBOCTOATE HACOJIOTHU
IKCTPEMH3Ma, HAIIMOHAIN3Ma, KceHO(hoOuH,
JUCKPUMHUHALIMY IO COI[MATbHBIM, PETUTHO3HBIM,
PacoBBIM, HAIlMOHAJIBHBIM MTPU3HAKAM;

- TOTOBHOCTb BECTH COBMCCTHYIO JACATCIIbHOCTDL B
HMHTEpecax IpaxJaaHCKoro O0IIeCTBa, y4acTBOBATh B
CaMOyTpaBJICHUH B 00IIe00pa30BaTENbHOMN
OpraHM3allMH U JETCKO-IOHOIIECKUX OpTraHU3allHsIX;
- YMEHHUE B3aUMO/IEHCTBOBATH C COLIMATTBHBIMHU
HHCTUTYyTaMH B COOTBETCTBUHU C UX (1)yHKI_[I/I$IMI/I )41
Ha3HAYCHUEM,

- TOTOBHOCTbh K TYMaHUTapHON U BOJIOHTEPCKOM
JeSATEIbHOCTH;

MaTpuOTUYCCKOTO BOCITUTAHU AL

BEKTOPA Ha YK CII0; HAXOIUTh C TOMOIIBIO M3yUYEHHBIX (POPMYJI KOOPMHATHI
CEpeNHBI OTPE3Ka, PACCTOSHUE MEXY IBYMS TOUKAMHU;

-yMETb BBIOMpaTh MOAXOAAIIMMN U3yUYEHHBIA METO/ IS pEIICHUs 3a/jauu,
pacro3HaBaTh MaTeMaTH4YecKue (PaKkThl U MaTeMaTHUECKUE MOJEIH B
IPUPOJHBIX U OOLLIECTBEHHBIX SIBJICHUSIX, B HCKYCCTBE; YMEHUE IPUBOIUTH,
MIPUMEPBI MATEMAaTUYECKUX OTKPBITUHA POCCUMCKON U MUPOBOM
MaTEMaTU4YECKON HAYKH.

- YMETh ONepUPOBAThH MOHATHUSAMU: CITyYaiHBIN OTIBIT U CIy4aiiHoe coOBITHE,
BEPOSATHOCTh CITy4aifHOT'O COOBITHS; YMETh BBIUMCIIATH BEPOSITHOCTD C
HCI0JIb30BAaHUEM I'PA(YPUUECKUX METO0B; IPUMEHSTH (POPMYJIbI CII0KEHHS U
YMHOEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThI U (HOPMYIIBI TPU
pELIeHUH 3a/1a4; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO
CO CIIy4aliHBIMM BEIMYHHAMM; YMEHUE IPUBOAUTH IPUMEPBI IIPOSIBIICHHUS]
3aKOHA OOJIBIIMX YKCEN B IPUPOAHBIX M OOIIECTBEHHBIX SIBICHUIX
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- ¢(hOpMUPOBAHHOCTH POCCUUCKOM TpakIaHCKOH
UJIEHTUYHOCTH, MAaTPUOTHU3MA, YBAXKECHUS K CBOEMY
Hapo/ly, YyBCTBa OTBETCTBEHHOCTH niepea PoauHoi,
rOPAOCTH 3a CBOM Kpaii, CBOIO PouHy, CBOM S3BIK U
KYJIBTYpY, IPOIUIOE U HACTOsALIEE
MHOTOHAIlMOHAJILHOr 0 Hapoaa Poccuu;

- ICHHOCTHOE OTHOILIEHHUE K TOCYAapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U IIPUPOJIHOMY
HACIEUI0, MAMITHUKAM, TPAIULUSAM HApOJI0B
Poccun, noctuxenusm Poccnu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYLE;

- uaeitnas yoex1eHHOCTb, TOTOBHOCTD K CITYKEHHIO U
3anmTe OTeuecTBa, OTBETCTBEHHOCTD 32 €0 CYIb0Y]
OCBOEHHBIE 00YYaIOIMMUCS MEXKITPEAMETHbIE
MOHSATHUS M YHUBEPCAIbHbBIE YIEOHBIE IEHCTBUS
(perynsTuBHbIE, TO3HABATENbHBIE,
KOMMYHHUKATHBHBIC);

- crocoOHOCTh UX MCIOIb30BaHMSI B TO3HABATEIHHOMH]
U COLIMAJIbHOW NPAKTUKE, TOTOBHOCTb K
CaMOCTOSTEIbHOMY IJIAHUPOBAHUIO U
OCYIIECTBJICHUIO YUeOHO JeATeIbHOCTH,
OpraHu3alHH Y4eOHOT'0 COTPYAHUYECTBA C
neJaroruyecKuMH paboTHUKAMU U CBEPCTHUKAMU, K
Y4aCTHIO B IOCTPOEHUH WHAUBHUAYAIbHON
00pazoBaTEeTbHON TPACKTOPHUH;

- OBJIaJICHHE HaBbIKaMU Y4E€OHO-MCCIIE0BATEILCKOM,)

HpOGKTHOﬁ u COHH&HBHOﬁ ACATCIIBHOCTHU
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OK 07 ConelicTBOBaTH
COXpaHEHUIO
OKPYXKaIOIIEH Cpebl,
pecypcocOepekeHuro,
[PUMCHSTh 3HAHHS 00
M3MCHCHUU KJIMMara,

- He MPUHUMATh €A CTBUS, IPUHOCALINE BPEL
OKpYXalollen cpee;

- YMETh IPOTHO3UPOBATH HEOJIArONPUATHBIC
AKOJIOTMYECKHUE MOCTAEACTBUS MPEITPUHUMAEMBIX
JNEeHCTBUM, IPEIOTBPAILATD UX;

- PaCIIUPUTH OMBIT ACSITEIBHOCTH IKOJIOTHYESCKOM

- YMETh ONEPUPOBATH MOHATUAMU: (PYHKIUS, HETIPEPbIBHAS (PyHKILIMS,
IIPOU3BO/IHAS, IEPBOOOPA3HAs, ONPEAEICHHBIH HHTErpall; YMETh HaXOAUTH
IPOU3BOHBIE JIEMEHTAPHBIX (DYHKIIUN, UCTIOJIB3YS CIIPAaBOYHBIC
MaTepHalibl; UCCIIEA0BATh B MPOCTEHIINX caydasx (pyHKIUU Ha
MOHOTOHHOCTb, HaXOJUTh HAaHOOJIbIIME M HAUMEHbIINE 3HaUeHUS (PyHKLMUI;
CTPOUTH TpaPUKN MHOTOWICHOB C HCIIOIB30BAaHUEM arrapaTa

[ PUHLIMIIBI HaIlpaBJIEHHOCTH; MaTEMaTUYECKOTO aHATN3a; TPUMEHSTh IPOU3BOIHYIO IIPH PELICHUH 33134
OepeKIUBOTrO - pa3palaTbIBaTh IIaH PEIICHUs TPOOJIEMBI C YUETOMHA JIBUKEHHE; peIlaTh IPAKTHKO-OPUEHTHUPOBAHHbIE 314K Ha HAaHOOJIbIINe
[IPOM3BOJICTBA, aHaJIM3a UMEIOLINXCSI MATEPUAIbHBIX U Y HaMEHbILIME 3HAUYCHU 1, HA HAXOKJEHUE ITyTH, CKOPOCTH U YCKOPEHUS;
bddexkTuBHO HEeMaTepUalIbHbIX PECYPCOB; - YMETbh ONEPUPOBATH MOHITUSIMU: JBUKEHUE B IPOCTPAHCTBE, 10100HbBIE
eiICTBOBATh B - OCYILIECTBIIATH LI€JICHATIPABICHHBIH TOMCK IEpeHOCa(DUTyphI B IPOCTPAHCTBE; UCIIOIB30BaTh OTHOIICHUE TIIOIAIeH
Ype3BbIYATHBIX CPEICTB U cr1ocOo0O0B IeHCTBUS B TPO(eccHOHATbHYIOIIOBEPXHOCTEN U 00bEMOB MOI0OOHBIX (PUTYD MPU PELICHUU 3a1a4;
CUTyalHsIX cpeny; - YMETb BBIYUCIISITh T€OMETPUUECKHUE BEIMYUHBI (JUIMHA, YTOJI, IIOIAdb,

- YMETh MTEPEHOCUTH 3HAHUS B TO3HABATENBHYIO U |00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIONB3YS H3y4YeHHBIE (DOPMYITBI U METOIBI

MPAKTHYECKYIO 00JIaCTH KHU3HEACATSITbHOCTH;

- IpeJ1aratb HOBBIE MPOEKTHI, OLIEHUBATH UJIEU C

MO3U LMY HOBU3HBI, ODUTHHAIBHOCTH, TPAKTUYECKOM

3HAYUMOCTH;

- JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb

KOPPEKTUBHI B JIEATEIBHOCTb, OLICHUBATh

COOTBETCTBUE PE3YJIbTATOB LIEISM
IIK
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2. CTpyKTypa U cojep:kaHue 001Ie00pa3oBaTeIbHON JUCIUIIJINHBI

2.1. O0beM IMCUUILIMHBI H BHABI Y4eOHOH padoThl

Bupn y4e6noii paboThbI Obnem
B yacax

O0beM 00pa3zoBaTe/IbHOM MPOrPAMMBbI AU CHUIINHBI 340
B T.Y.
OcHoBHOe coepxkanue 249
B T. U..
TEOpEeTUYECKOe 00yUeHHe 102
IIPAKTUYECKUE 3aHATUSA 147
KonTtponbHbie paboTh 12
IIpodeccuoHanbHO-OPUEHTHPOBAHHOE COJepKAHUE (COTEePIKAHUE 51
MPHUKJIATHOTO MOIYJIs1)
B T. 4.
TEOpeTHYecKoe 00yUeHHe 2
NpPaKTUYECKUE 3aHATUS 49
NuauBuayabHbINA NPOEKT (1a/HeT) HeT
KouncyabTanuu 2
IIpomeskyTouHast aTTecTanus (IK3aMeH) 6
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2.2. TemaTn4yeckuii IJIaH U COAePKaHUE TUCHUILTHHBI

Coz(epmarme yqeﬁnoro MaTrepuaJjia (OCHOBHOC H l'[pO(l)eCCHOHaJIBHO-

HaunmeHoBaHue pa3nesioB . Oobem dopmupyemblie
" Tem OPHEHTHPOBAHHOE), JTA00pPATOPHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON YACOB KOMITETeHIHH
MOYJIb (IPU HAJTHYHN)
1 2 3 4
Pa3znes 1. IloBTOpeHne Kypca MATEMATHKHA OCHOBHOM IIKOJIbI 18
Tema 1.1 OcHOBHOE cojiep;KaHHue Y4eOHOr0 MaTepuaJia 1
enp u 3anaun KomOunnpoBanHoe 3ansaTue
MaTeMaTUuKu MpHU bazoBbie 3HaHUS U YMEHHUS IO MaTeMaTHKeE B TPOPECCHOHATIBHON U B TIOBCETHEBHOM
OCBOEHUM CHEIHUAIBHOCTU | NESTEILHOCTH.
Tema 1.2 OcHOBHOE co/iep:KaHHe Y4eOHOr0 MaTepuaJia 1
UYucna v BEIYMCIICHUS. KomOunnpoBaHHoe 3aHsITHE
Bripaxenus u JleiicTBUS HAZT TOJIOKUTENBHBIMY U OTPULIATETBHBIMH YU CIIAMHU, 0OBIKHOBEHHBIMU U
npeoOpazoBaHus JIECSITUYHBIMU APOOSMHU.
JeiicTBus co creneHsaMu, (opMyJbl COKPAIIEHHOT0 YMHOXKEHHSL.
Tema 1.3. IIpodeccnonaibLHO-OPHEHTHPOBAHHOE COePKAHUE (COAepKAHUE TPUKJIATHOIO 2
I'eomeTpus Ha IJIOCKOCTH | MOYJIsA) OK-01, OK-02,
IIpakTHyeckoe 3aHsiTHE OK-03, OK-04,
Byl miockux Guryp v ux miomias. OK-05, OK-06,
[1pakTHKO-OpUEHTUPOBAHHBIE 33/1a4U B KYPCE T€OMETPUU HA MIOCKOCTH OK-07
Tema 1.4 OcHOBHOE cojiep:KaHue Y4eOHOr0 MaTepuaJia 4 1IK...
IIpouenTtHeie Berunciaenus | Ipakruyeckoe 3aHsTHE
ITpocThie MPONEHTHI, pa3Hble crIOCOO0bI NX BhIYMCIeHHS. CII0KHBIE TPOLICHTHI
Tema 1.5 OcHOBHOE cojiep:KaHHMe Y4eOHOr0 MaTepuasa 2
VYpaBuenus u HepaBeHcTBa | IlpakTHyeckoe 3aHsiTHE
JInHeliHBIe, KBagpaTHRIC, APOOHO-IMHCHHEIC YPABHCHHS U HEPABCHCTBA
Tema 1.6 OcHOBHOE coJep:KaHie Y4eOHOT0 MaTepHuaJjia 6
CucreMbl ypaBHEHUM U Kom0unnpoBaHHoe 3aHsiTHE
HEPABEHCTB CniocoObl pelieHust CUCTeM JIMHEWHBIX ypaBHeHUH. [TonsaTus: matpuna 2x2 u 3x3,
onpenenuTenb marpunbl. Meron ['aycca. CucteMbl HENMHEWHBIX YpaBHEHUIL.
CucteMbl HEPaBCHCTB
Tema 1.7 OcHOBHOE co/iep:KaHHue Y4eOHOr0 MaTepuaJia 2
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BxoaHol KOHTPOIB Brruucnenuss u mnpeobpa3zoBaHusa. YpaBHEHHST M HEpaBeHCTBA. |eoMmeTpus Ha 1
MIJIOCKOCTHU
KonTpoanHasi padora 1
CamocrosiTeibHas pabora 2
IIpuMeHeHne NpoIeHTOB B AKOHOMHYECKUX pacuérax
Pasnes 2 IIpsiMble ¥ LIOCKOCTH B IPOCTPAHCTBE 20
Tema 2.1. OcHOBHOE cojiep;KaHHue Y4eOHOr0 MaTepuaJia 2
OCHOBHBIE TOHSATHS KomOunnnpoBanHoe 3aHsiTHE
CTEPEOMETPHH. IIpenmer crepeomerpun. OCHOBHBIE MOHSATUS (TOYKa, MpsAMas, IJIOCKOCTb,
Pacrionoskenune npsMbIX 1 | IpocTpaHcTBO). OCHOBHBIE  aKCHMOMBI  cTepeoMeTpuu.  llepecekarommecs,
IJIOCKOCTEN napajielbHble M CKpelluBaromuecss npsimbie. [lpusHak u  CBOMCTBO
CKpEUIMBAIOMIMXCS TPSMBIX. OCHOBHBIEC TPOCTPAHCTBEHHBIE (DUTYPHI.
Tema 2.2. OcHOBHOE cojiep:KaHue Y4eOHOr0 MaTepuaJja 6
ITapamtensHOCTD NPAMBIX, | KoMOMHMpOBaHHOE 3aHSITHE
NPSIMOM U TIJIOCKOCTH, [Tapannenvubie npsaMas U miIockocTh. Omnpenenenue. Ilpusnak. CsoiicTBa (cC
IJI0CKOCTEN nokazatenscTBoM). [lapannensnble minockoctu. Onpenenenue. [Ipusnak. Coiictsa
(c nokazarenbcTBOM). TeTpasap u ero aneMeHTHl. [lapaienenumnes u €ro 3J1eMeHTHI.
CBoiiCTBa MNPOTUBONOJIOXKHBIX TpaHed M JAWaroHajel mNapajielenuIesa. OK-01, OK-03,
IlocTpoeHue ceuennii. Pemenue 3agay. OK-04, OK-07
Tema 2.3. OcHOBHOE co/iep:KaHHue Y4eOHOr0 MaTepuaJia 2 1IK...
[lepnienAMKyIAPHOCTH KoMmOunnpoBanHoe 3ansiTue
IPAMBIX, TIPAMOH U [lepienaukynspusle npsmelie. [lapannensHele NpsMbIe, MEPIEHAMKYISPHBIE K
IIJIOCKOCTH, TIIIOCKOCTEN ockocTu. [Ipu3Hak neprneHauKyIspHOCTH IPSMOM U INIOCKOCTHU. J{0Ka3aTeNnbCTBO.
[lepienaukynssp u HakioHHasA. IleprnenaukynsapHble IIOocKocTH. [IpH3Hak
MEePIEH IUKYIISIPHOCTH MJIOCKOCTEN. JloKa3aTenbCTBO.
PaccTosiHusi B TpOCTpPaHCTBE
Tema 2.4. OcHOBHOE coJepKaHie Y4eOHOT0 MaTepHuaJjia 4
Teopema o Tpex KomOunnpoBanHoe 3ansTue
MEPIEHINKYIAPAX Teopema o Tpex mnepneHAUKYJsipax. Jloka3arenbcTBO. YToa MEKIy MpsIMOM H
IJIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSMU
Tema 2.5. IIpodeccnoHaNbLHO-OPUEHTHPOBAHHOE CO/IepPKaHue (coaep:KaHue MPUKIATHOIO 4

MOIYJIsl)
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[TapannensHbie,
NepIHeHIUKYIISIpHbIE,
CKpellIMBaloMecs mpsimble

IIpakTHyeckoe 3aHsiTHE

Axcuombl  crepeoMeTpuu. lleprneHAUKyIIpHOCTH HpsAMOW U
[1apaJlJIeIbHOCTD IBYX IPSIMBIX, IEPIEHIUKYIISIPHBIX
NEPIEH AUKYIISIPHOCTD IIJIOCKOCTEN

ILJIOCKOCTH,
TIOCKOCTH,

Tema 2.6. OcHOBHOE coJep:KaHie Y4eOHOTro MaTepHuaJjia 2

Pewenne 3anau. IIpsameie u | PacionoskeHre MPsAMBIX M TUIOCKOCTEH B MpOCTpaHCTBE. [lepreHIuKyIIpHOCTh U

IJIOCKOCTH B MapajuIeTbHOCTh NPSIMBIX U TIOCKOCTEN. CKpeMBarOIIMEcs MpsIMbIe 1

POCTPAHCTBE KourtpoabHasi pabora 1

Pasnen 3. Koopaunarsl U BEKTOpbI 16

Tema 3.1 OcHOBHOE cojiep:KaHHe Y4eOHOr0 MaTepuaJia 4

JlexapToBsl koopauHatel B | KomOuHMpoBaHnHoe 3aHATHE

npocrpancTse. Paccrosnue | JlekapToBsl KOOpAMHATHI B MpOCTpaHCTBE. IIpocTeiimme 3aqauyd B KOOPAMHATAX.

MEX]Ty TBYMSI TOUKaMH. PaccTosHue Mexay 1ByMs TOUKaMU, KOOPJMHATHI CEPETUHBI OTPE3Ka

KoopauHnats! cepenHbl

oTpe3Ka

Tema 3.2 OcHOBHOe coJep;kaHue y4eOHOro MaTepHajia 6

BexkTtopsl B ipoctpanctBe. | KomOuHupoBaHHoe 3aHATHE

Yroa Mexay BeKTOpamH. BexTopsl B mpoctpancTBe. ClokeHHEe U BBIYUTaHHE BEKTOPOB. Y MHOXKEHHUE BEKTOpa

CkanspHoe npousBefieHue | Ha uncino. KomrutaHapubeie BekTopbl. CKalsipHOE MPOU3BEIECHHE BEKTOPOB.

BEKTOPOB PasnosxeHnue BekTopa 1o TpeM HeKOMILIaHapHbIM BekTopaMm. KoopauHartel BekTopa, OK-02. OK-03
CKaJIspHOE MPOU3BEICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEXIy BEKTOPaMH, Yroil OK-0 4’ OK-O7’
MEXAY MPSMOM U MJIOCKOCTBIO, YTOJl MEXKIY MIOCKOCTSIMU. YPaBHEHUE MIOCKOCTH. III’(’
I'eoMeTpHYECKHIT CMBICIT ONPEACTUTENS 2X2

Tema 3.3 IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/lepPKaHUe (CoAepKaHUe TPUKJIATHOIO 4

[IpakTuko- MOJYJIs1)

opueHTHpoBaHHbIe 331aun | [IpakTHyeckoe 3aHsATHE

Ha KOOPJAMHATHOM KoopaunarHas ninockocTs. Beruncnenue paccTosHUM U MIIOaaeil Ha MIOCKOCTH.

MJIOCKOCTHU KonmnyecTBeHHbIe pacueThl

Tema 3.4 OcHOBHOE coJep:KaHie Y4eOHOT0 MaTepuaJjia 2

Pemenue 3anauy. JlekapToBbl KOOpJAMHATHI B MpOCTpaHCcTBE. BekTopsl B mpocTpancTBe. CloXeHUe 1 1

KOOpI[I/IHaTBI " BCKTOPBI

BBIUMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. KommiaHnapHbie BEKTOPHI.
CkansipHoe  NpOMU3BEACHUE BEKTOpPOB. Pa3noxeHue BeEKTopa IO  TpeEM
HEKOMILTaHApHBIM BekTopaM. [Ipocteiinme 3agaun B koopauHaTax. KoopauHarsl
BEKTOPA, PACCTOSIHME MEXKJIy TOUKAaMHU, KOOPAMHATHI CEPEIMHBI OTPE3Ka, CKAISIPHOE
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MpOU3BCACHUE BCKTOPOB B KOOPAWHATAX, YI'OJI MCXKAY BCKTOpPAMH, YI'OJ MCKIY
HDSIMOP’I 1 TIJIOCKOCTBIO, YT'OJI MCKIY IIJIOCKOCTIMU

KonTpoanHasi padora 1
CamocrosiTeibHas pabora
Hcnonb3oBaHne KOOPIAMHAT M BEKTOPOB IPU PEIICHUHM MaTeMaTUYeCKUX U
IIPUKJIAJHBIX 3a7a4. 2
IIpoeknus BeKTOpa Ha OCh, CBOMCTBA, IEKapTOB Oa3uc.
DU3NYECKUI CMBICIT CKAJISIPHOTO MIPOU3BEACHHUSI.
Pasnen 4. OcHoBbI TpUroHOMeTpuu. Tpuronomerpuyeckne GyHkuun 40
Tema 4.1 OcHOBHOE coJepKaHue Y4eOHOT0 MaTepHuaJjia 4
Tpuronomerpuyeckue KomOunnpoBanHoe 3ansiTue
(GyHKIMY TPoU3BONBLHOrO | Pamuanuas mepa yria. [IoBOpOT TOUYKKM BOKpPYT Havaia KoopauHat. OmnpejesieHne
yria, uncna. Paquannas u | cuHyca, KOCMHYyCa, TaHT€HCa U KOTaHreHca. 3HaKU CHHYca, KOCHHYCca, TAHTeHCa U
rpagycHas ME€pa yria KOTaHT'€HCa 10 YETBEPTAM. 3aBUCUMOCTh MEXK]Ty CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OJIHOT'O U TOTO e yria
Tewma 4.2 OcHOBHOE co/iep:KaHue Y4eOHOr0 MaTepuaJia 4
OcHoBHbIE KomOuHnpoBaHHOe 3aHsITHE
TPUTOHOMETPUUECKUE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT'€HC M KOTAHT'€HC yTJIOB 0L U
TOXJIECTBA. - o.. DOpMyIIBI TPUBEICHUS OK-01, OK-02,
DopMyJIBl TIPUBEIEHUS OK-03, OK-04,
OK-05, OK-06,
Tema 4.3 OcHOBHOe coJiep;kaHue Y4eOHOro MaTepHuajia 8 OK-07
Cunyc, xocunyc, Tanrenc | KoMOMHHpOBaHHOE 3aHSITHE IIK. ..
CYMMBI U pPa3HOCTH NIBYX Cymma u pa3HOocTh cuHycoB. CymMMa M pa3sHOCTh KOCMHYCOB. CHHYC UM KOCHHYC
YIJI0B nBoiHOTO yria. ®opmynbl MOJOBUHHOTO yria. IIpeoOpazoBanus CyMMBbI
Cunyc 1 KOCHHYC TPUTOHOMETPUUYECKUX (YHKIUH B MPOU3BEIEHUE M IPOU3BEACHUA B CyMMY.
ABorHOro yria. ®opmyisl | BeipakeHue TpPUTOHOMETPUYECKHX (YHKIHMA Yepe3 TAHTCHC IOJIOBHHHOIO
MOJIOBUHHOTO yTiia aprymenTa. [IpeoOpa3oBanus MpOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN
Tema 4.4 OcHOBHOE co/iep;KaHHue Y4eOHOr0 MaTepuaJia 2
DyHKIUH, UX CBOICTBA. KomOnnnpoBaHnHoe 3aHsiTHE
Crioco0bI 3a1anus OO6nacTp onpeneneHus] © MHOXKECTBO 3Ha4eHHH (QyHKIUN. YETHOCTD, HEYETHOCTD,
byHKIUH epuoaNIHOCTh PyHKIHH. CriocOOBI 3aMaHus QyHKITUN
Tema 4.5 OcHOBHOE coJep:KaHue Y4eOHOT0 MaTepuaJjia 2
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Tpuronomerpuyeckue
(GyHKIIMH, UX CBOWCTBA U
rpaduku

KomOunupoBanHoe 3aHATHE

OO6nacTp ompeneneHuss ¥ MHOXKECTBO 3HAUEHUW TPUTOHOMETPUUYECKUX (PYHKIIHIA.
YéTrHOCTh, HEYETHOCTD, TEPUOANIHOCTh TPUTOHOMETpHYECKUX (pyHKIMM. CBOMCTBA
u rpaduku QYyHKIUN y = COS X, y =sin X, y = tg X, y = ctg X.

Tema 4.6 OcHOBHOE co/iep:KaHHue Y4eOHOr0 MaTepuaJia

[IpeobpazoBanue IIpakTHYeckoe 3aHsATHE

rpadgukoB Cikatue u pacTsokeHre rpaduKoB TPUTOHOMETPUUECKUX (QYHKITHH.
TPUTOHOMETPUUECKUX [TpeoOpazoBanue rpadhMKOB TPUTOHOMETPUUECKUX (DYHKIIHI

byHKIIHHA

Tema 4.7 IIpodeccnoHaTBLHO-OPUEHTHPOBAHHOE CO/IePKaHue (Coaep:KaHue MPUKJIATHOTO
Onucanue MOJLYJIs)

IPOM3BOJICTBEHHBIX IIpakTHuyeckoe 3aHsiTHE

IPOIIECCOB C IIOMOIIIBIO
rpa¢ukoB QyHKIUN

Hcnonp3oBaHue CBOMCTB TPUTOHOMETPUUECKUX (PYHKLIMH B NpodeccroHanbHbIX
3a7a4ax

Tema 4.8

OcHOBHOE coep:KaHue Y1eOHOT0 MaTepHuasia

OOpatHbIe KomOunnpoBanHoe 3ansitue

TPUTOHOMETPUUYECKHE OO6patHble TpUroHOMeTpHueckue pyHkuuu. Mx cpoiictBa u rpaduku
GyHKIMU

Tema 4.9 OcHOBHOE coep:kaHe YUeOHOro MaTepuaJjia
Tpuronomerpuyeckue KomOunnpoBanHoe 3ansiTue

YpaBHEHHUS U HEPABEHCTBA

YpaBHeHHE cOS X = a. YpaBHEHUE Sin X = a. YpaBHEHHeE tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUYECKHX ypaBHEHU U OCHOBHBIX THUIIOB: npocrenime
TPUTOHOMCTPHUYCCKUEC YPABHCHUA, CBOOAIIMCCA K KBaApaTHbBIM, pPCIIACMbIC
pa3nokKeHueM Ha MHOKUTENN, OTHOPOTHBIE.

[IpocTeiime TPUroHOMETPUYECKHE HEPABEHCTBA

Tema 4.10 OcHOBHOE coJep:xaHNe Y4e0HOro MaTepuaJia

Cucremsl KomOunnpoBanHoe 3ansatue

TPUTOHOMETPUUECKUX CucremMbl MPOCTEUIIUX TPUTOHOMETPUUYECKUX YPaBHEHUN

ypaBHEHUH

Tema 4.11 OcHOBHOE co/iep:KaHue Y4eOHOT0 MaTepuaja

Perienue 3aa4. OCHOBBI ITpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHHM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKHUX YPABHEHUN M HEPABEHCTB B TOM UHUCIIE C HCIIOJIb30BAHUEM
Tpuronomerpuueckue CBOMCTB (DYHKITUH.

byHKIIUN KontpoJibHas padora
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CamocrosiTeqibHasi padora
Apudpmernueckue IeCTBUS Hall PYHKIITHSMH.
Kommosunus aByx hyHKIIHHA.

Paznen S. KommiiekcHsblie yncia 8
Tema 5.1 OcHOBHoOE cojiep:KaHHue Y4eOHOr0 MaTepuaJia 4
KomruiekcHsbie uncia KomOnnnpoBaHnHoe 3aHsiTHE OK-01
[Tonste xkoMmruiekcHOro yucia. ConpspkeHHbIE KOMIUIEKCHBIE YHCia, MOAYJIh WU OK-02’
apryMeHT KOMIUIEKCHOro uyucia. Popma 3anucd KOMIUIEKCHOTO  YHCia OK-0 4’
(reomeTpuyeckasi, TPUTOHOMETpUUECKas, anreOpanueckas). ApudmeTndeckue OK-05’
JISHCTBUSA C KOMIJIGKCHBIMHU YU CIIaMHU OK-06’
Tema 5.2 OcHOBHOE co/iep:KaHHue Y4eOHOr0 MaTepuaJia 4 1IK... ’
[Ipumenenne IIpakTnuyeckoe 3aHsTHE
KOMIIJIEKCHBIX YU CEI BrinonHenue pac4eToB ¢ TOMOIIbIO KOMILIEKCHBIX yrcen. [IpruMephl ncnonb30BaHus
KOMILJICKCHBIX YHCeJl
Paznea 6. [IpousBoanasi pyHKUMHU, ee IPUMEHEHHE 40
Tema 6.1 OcHOBHOE coJep:xaHNe Y4e0HOro MaTepuaJaa 2
[TonsiTE TPOU3BOIHOM. KomOunnpoBanHoe 3ansatue
DopMyIbl U TpaBUIIA OmnpenencHue YUCIOBOM MOCIECIOBATEIIBHOCTH U CIOCO0OBI ee 3amaHus. CBoiicTBa
T pepeHInpoBaHUS YUCIIOBBIX TOcheaoBarebHoCcTel. OmnpeneneHue mpeaena Mocaeq0oBaTeIbHOCTH.
Brruucnenne mpenmenoB  mocienoBatenbHocTei.  [Ipemen  dyHKumMm - Ha
o6eckoneunoctu. [Ipenen pynkiun B Touke. [Ipupamenue aprymenta. [Ipupamienue
dbyHkuu. 3amadd, TPUBOASIIIME K TOHATHIO Tpou3BoaHOW. OmpeneneHue OK-01, OK-02,
MIPOU3BOIHON. AJITOPUTM OTHICKAHHSI TPOU3BOIHOU OK-03, OK-04,
Tema 6.2 OcHOBHOE cojiep:KaHue Y4eOHOro MaTepuajia 6 OK-05, OK-06,
[IpousBoaHbie CyMMBI, KomOunnpoBanHoe 3ansiTue OK-07
pasHoctu npousseneHus, | Gopmynsl quddepeniupoanmus. [Ipasuna nuddepeHunpoBanus TIK...
YaCTHOTO
Tema 6.3 OcHOBHOE coJep:KaHie Y4eOHOT0 MaTepuaJjia 6
[IpounsBoansie KomOunHnpoBaHHoe 3aHsITHE
TPUTOHOMETPUUECKUX Omnpenenenue cnoxxkuoit pyHkuuu. [IponsBogHas TPUTOHOMETPUUECKUX (PYHKITHIA.
dbyuknuii. [IponsBogHas [IpousBoanas cnoxxHoM GyHKIIUN
CIIOKHOU (PyHKIIMH
Tema 6.4 OcHoBHOe colep:xxkaHue y4eOHOr0o MaTepuasa 2
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ITonsarue o
HEIMPEPHIBHOCTH (PYHKITUH.
Meron nHTEpBaAIOB

KomOunupoBanHoe 3aHATHE

[Tonsitue HenpeprIBHOM GyHKIHH. CBOMCTBA HENpephIBHOHN QpyHKINH. CBSI3b MEXTY
HEMPEPHIBHOCTRIO U AUPGEPEHIIUPYEMOCThIO (DYHKIIUM B TOYKE. AJTOPUTM
pELIEHU s HEPAaBEHCTB METOJI0M UHTEPBAJIOB

Tema 6.5
I'eomeTpuyeckuii u
(du3MUeCKU CMBICT

OcHOBHOE COACPKAHUC yqeﬁﬂoro MarTtepuaJjia

KomOnnnpoBaHnHoe 3aHsiTHE
['eomeTpuyeckuii CMBICI TPOM3BOAHON (YHKIIMU — YriIoBOH Kod(pduuueHt

MIPOM3BOTHOM KacaTtelbHOW K rpaduky (QyHKIIUHU B TOYKE. YpaBHEHHE KacaTeabHOH K Tpaduky
GyHKIIUH. ANTOPUTM COCTaBIICHUsI YPaBHEHHUS KacaTeNbHON K TpaduKy (QyHKIMU
y=f(x)

Tema 6.6 OcHOBHOE coiepxaHne y4eOHOro MaTepuajia

Ddusznueckuil CMBICT
MPOM3BOJIHON B

IIpakTnueckoe 3aHsiTHE
dusnueckuii (MEXaHUYECKHI) CMBICI MPOU3BOJAHON — MIHOBEHHAs CKOPOCTh B

npodeccuoHaTbHBIX MOMEHT BpeMeHH t: v =S’ (t)
3aadax
Tema 6.7 OcHOBHOe coJep;kaHue Y4eOHOro MaTepHuasia

MOHOTOHHOCTH (PYHKIINH.
Touku skcTpemyma

KomOuHnpoBaHHOe 3aHsITHE

Bospacranne u yObiBaHMe (PYHKLIHMHM, COOTBETCTBHE BO3PACTaHHUS U YOBIBAHUS
byHKIMM 3HaKy mpous3BogHOW. [loHSTHE TPOM3BOJHOW BBICIIEIO TOPSIKA,
COOTBETCTBUE 3HAKa BTOPOM IPOU3BOAHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha
oTpe3ke. 3agayl Ha MAaKCUMyM M MUHHMYM. [loHsTHE acHMNTOTHI, CIIOCOOBI UX
onpezeneHus. AJITrOpUTM HccaeloBaHUs (PYHKIIMU U NOCTPOEHHS ee rpaduka c
OMOIIIBIO TPOM3BOAHOM. JIpoOGHO-IMHEeNHHas GyHKIIMS

Tema 6.8
UccnenoBanue QpyHKIHH 1
MOCTpOeHHE TPpaduKOB

OcHOBHOE COACPKAHUC yqeﬁﬂoro MaTepHuaJjia

KomOuHupoBaHHOe 3aHATHE
HccnenoBanue GyHKIIMYM HAa MOHOTOHHOCTb U TOCTPOEHHUE TpaUKOB.

Tema 6.9 Haunbonsmiee u
HanMCHBIIIEC 3HAUCHHS
GYHKIIHH

OcHoBHOE COJICPKaAaHUE yqeﬁﬂoro MaTepualia

KomOnnnpoBanHoe 3aHsiTHE
Haxoxnenne HamOONBIIEr0 W HAMMEHBIIETO 3HAYCHUN (YHKIIUHA, MOCTPOCHHUE
rpaduKOB MHOTOWIEHOB C MCIOJIb30BAHHUEM alllapaTa MaTeMaTH4YeCKOro aHaus3a

Tema 6.10

IIpodeccuoHaILHO-OPUEHTHPOBAHHOE CO/IepKaHMe (CoAepKaHNe TPUKJIATHOTO
MO/1YJIfA)
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Haxoxnenue

ONTUMAJILHOT'O pe3yJbTaTa

C TIOMOUIBIO MTPOU3BOJAHOM
B MPAKTUUYECKUX 3a/a4ax

IIpakTHyeckoe 3aHsiTHE
Hauwmensbiiee n Hanbosplee 3HaueHUE PyHKIIHH

Tema 6.11 OcHOBHOE coJiep:xaHNie Y4e0HOro MaTepuaJia 2
Pewenue 3anau. ®opmynsl 1 ipaBuna auddepenupoanus. MccnenoBanue QyHKIUN ¢ TOMOIIBIO 1
ITpousBoxnnas GpyHKIUY, €€ | npou3BoaHoi. HanboJbliee ¥ HauMEHbIIEE 3HAYCHHS] QYHKIIMH
IIPUMEHEHUE KourtpoabHasi pabora 1
CamocrosiTeibHas padora
CocraButh Tect mo Teme «lIpom3BomHas mokaszareabHOH, JOrapuMUUYECKONH W
CTENIEHHOM QyHKIHI» 4
PacuerHo-rpadmyeckas padora mo teme «MccnemoBanue QyHKIIUU U MTOCTPOCHUE
rpadukay
Pa3nen 7. MHOTOTpAHHUKH M TeJIA BPallleHUsA 40
Tema 7.1 OcHOBHOE coJiep:KaHie Y4eOHOT0 MaTepuaJjia 2
Bepumnsl, pedpa, rpanu KomOunnpoBanHoe 3aHsiTHE
MHOTOTpaHHUKA [Tonsitue mMHOTOrpanHuKa. Ero nyneMeHTsl: BepumHbl, pedpa, rpanu. JuaroHanib.
CeueHue. BoinyKiible M HEBBIYKJIbIE MHOIOTPaHHUKHU
Tema 7.2 OcHOBHOE coJep:KaHue Y4eOHOT0 MaTepuaJjia 2
[Ipusma, ee KomOunnpoBaHHoe 3aHsITHE
cocraBisitonye, cedenne. | Ilonstue mpusmel. Ee ocHoBanust u OokoBbIe rpanu. BricoTa mpusmsl. [Ipsamas u OK-01. OK-02
[psiMast ¥ TpaBHIIbHASK HakJIoHHas npusMa. [IpaBunbHas npusma. Ee ceuenune OK-03, OK-0 4’
TIPU3MBI ’ '
OK-05, OK-06,
Tema 7.3 OcHOBHOe coJep;kaHue Y4eOHOro MaTepHuaJia 2 OI’<-O7
[Tapannenenunen, KyoO. KomOuHupoBaHHOe 3aHATHE TIK
Ceuenue ky0a, [Tapannenenumnen, cBOWCTBa MPSAMOYTOJIBHOTO mapamienenunena, kyo. CeueHue
napajuienenunesaa KyOa, mapajyienenurena
Tema 7.4 OcHOBHOE coliep:xkaHue y4eOHOro MaTepuasa 2
[Iupamuna, ee KoMmOuHnpoBanHoe 3ansiTHe
cocrapjsirone, ceuenue. | [lupamumau ee anemenTsl. CeueHre nmupamu/isl. [[paBuibHas mupamuga. Y ceueHHas
[IpaBunpHas nupamuaa. nupamuaa
YceueHHas nupaMuia
Tema 7.5 OcHOBHOE co/iep:KaHHue Y4eOHOr0 MaTepuaJia 2

29



BbokoBas u monHas
MMOBCPXHOCTDH ITPU3MBI,

KomOunupoBanHoe 3aHATHE
[Tnomaas 60KOBOM U MOTHON MOBEPXHOCTH IMPU3MBI, THPAMUIBI

HpaMUIbl

Tema 7.6 OcHOBHOe coJep;kaHue y4eOHOro MaTepHuajia

Cummetpus B KyOe, Kom0unupoBanHoe 3ansitue

napaJuieNenunee, CuMMeTpusi OTHOCHUTENIBHO TOYKM, NpsAMOH, mockoctu. Cummerpusi B KyOe,
npu3Me, NUPaMuie napajuiesienunesie, Npu3Me, NupaMuie

Tema 7.7 IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE CO/lePKaHue (Colep:KaHue MPUKJIATHOIO

[Ipumepsl cumMmMmeTpuii B
npodeccuun

MOJYJIst)

IIpakTHyeckoe 3aHsiTHE
CummeTpusi B IPUPOJIE, APXUTEKTYpe, TEXHHUKE, B OBITY

Tema 7.8
[IpaBusbHBIE
MHOTOTPaHHUKH, UX
CBOICTBA

OcHOBHOE COACPKAHUC yqeﬁﬂoro MaTepHuajia

IIpakTHyeckoe 3aHsaTHE
ITonsTue MMpaBUJIBHOTO MHOTOI'PaHHH KA. CBolicTBa IMpaBUJIbHBIX MHOT'OI'PaHHUKOB

Tema 7.9
Hununap, ero
cocraBiisronte. Ceuenue

OcHOBHOE coep:KaHue Y1eOHOr0 MaTepHuasia

KOMﬁI/IHI/IPOBaHHOC 3aHATHE
HI/IHI/IHI[p u ero syemMeHThl. CeueHne HUJINHApPa (napannenbﬁoe OCHOBAHHUIO U OCI/I).

UATUH]IpA PaszBepTka uniauHpa
Tema 7.10 IIpodeccnoHaNBLHO-OPUEHTHPOBAHHOE CO/lePKaHue (Coaep:KaHue MPUKIATHOTO
Konyc, ero MOIYJIs1)

cocrasisone. CeueHne
KOHYyCa

KoMmOuHnpoBanHoe 3ansiTue
Konyc u ero anementsl. CeueHue Konyca (mapauiellbHoe OCHOBAHUIO U ITPOXOJIsIee
yepe3 BEpIINHY), KOHUUeCKHe ceueHus. Pa3BepTka KoHyca

Tema 7.11
YcedeHHBIN KOHYC.
CedeHne yceueHHOT O
KOHyca

OcHOBHOE co/iep:KaHHue Y4eOHOr0 MaTepuaJia

KomOunnpoBanHoe 3aHsiTHE
VYceuennsrit konyc. Ero o6pasyromias u Beicota. CedeHne yCeueHHOT0 KOHyca

Tema 7.12
[ap u cdepa, ux ceueHus

OcHOBHOE COACPKAHUC y‘l66HOF0 MaTepHuaJjia

KomOuHupoBaHHoOe 3aHATHE
[lap u cdepa. B3aumuoe pacmonoxxkenue cdepbl U miaockoctu. CeueHue miapa,

cepsl

Tema 7.13

OcHOBHOE coJiep;KaHue YYeOHOro MaTepHaJjia
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TToustue 06 00OBeMe TeIIA.
OTHoLIEHHE 00BEMOB
IMOXOOHBIX TeN

KomOunupoBanHoe 3aHATHE

[Toustue 06 obveme Tema. OObeM KyOa M TPSAMOYTOJBHOTO IMapajUieenuIesa.
O6vem mpusMmbl W HuIMHApPa. OTHOImIEHHWE OO0BEMOB  MOJOOHBIX  TEll.
["'eomeTpuyeckuii CMBICI ONpeenuTeNns 3-rTo NopsaKa

Tema 7.14 OcHOBHOE coJiep:xaHNie Y4e0HOro MaTepuaJia 2
OObembl U IIIOIAN KomOunnpoBanHoe 3anstue
MOBEPXHOCTEH Tel O0BeMbl TUpamMu bl B KOHYca. OO0beM mmapa. I1mo1many noBepxXHOCTeH T
Tema 7.15 OcHOBHOE coJep:KaHie Y4eOHOT0 MaTepHuaJjia 4
KomOunannmu IIpakTUyeckoe 3aHsITHE
MHOTOT'PAHHUKOB H TEJI KoMOuHanuu reoMmeTpuyeckux Tei
BpalIeHUs
Tema 7.16 OcHOBHOe coJiep;kaHue Y4eOHOro MaTepHuajia 4
I'eomeTpuyeckue IIpakTuyeckoe 3aHsiTHE
KOMOMHAIIMK Ha NpakTHKe | Mcnoap30Banne KOMOMHALMNA MHOTOIMPAHHMKOB M TEl BpAILIEHUS B IMPAKTUKO-
OpPUEHTHUPOBAHHBIX 3aJla4ax
Tema 7.17 OcHOBHOe coJep;kaHue y4eOHOro MaTepHajia 2
Pemenne 3anau. OO0beMBbI U IJIOMIAJN TOBEPXHOCTH MHOTOT'PAaHHUKOB U TE€J BPALCHUS 1
MHOrorpaHHuKHU H Tena KonTpoabnasi pabora 1
BpalllCHUA CamocrosiTeibHasi padora 2
[IpaBunbHBIE U MOTYNIPABUIbHBIE MHOTOIPaHHUKH.
KoHndeckne cedeHus: M X MPUMEHEHHS B TEXHUKE.
OO0BéMm Tema, oOpa3oBaHHOrO BpamieHHeM BOKpyr ocu OX, Bokpyr ocu OV
KPUBOJIMHEWHON TpamnenuH.
[Toma b TOBEPXHOCTH BpAICHHUS.
Paznen 8. [lepBooopa3Hasi pyHKIUN, e MPUMEHEHHE 12
Tema 8.1 OcHOBHOE co/iep:KaHHe Y4eOHOr0 MaTepuaJia 2 OK-01. OK-02
ITepoobOpasnas pynkuuu. | KoMmOHHHPOBAHHOE 3aHSITHE OK-O3’ OK-0 4’
[IpaBuiia HaxOXKACHUS 3amaya 0 BOCCTAaHOBJICHHM 3aKOHA JBUKEHUS MO M3BECTHOW ckopoctu. [lonstue OK-0 5’ OK-OG’
epBOOOPA3HBIX uHTerpupoBanus. O3HAKOMJICHHE C TOHSATHEM WHTErpana U IMepBOOOpasHOW yis OI,<-O7 '
¢bynknuu y=f(x). Pemenne 3agauy Ha CBs3b NEPBOOOpPA3HOW M €€ MPOW3BOIHOM, 11K
BBIYHCICHHE MEPBOOOpa3HON il AaHHON QyHkumu. Tabmuia dopmyn s
HaxOXKICHHS IMepBO0Opa3HbIX. M3yueHne mpaBuia BEIYUCICHHS IEPBOOOPa3HOM
Tema 8.2 OcHOBHOE coJep:KaHie Y4eOHOT0 MaTepuaJjia 2
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[Inomans KpUBOJIUHEHHON
Tparnenuu. Popmyna
Herorona-JleiiOauia

KomOunupoBanHoe 3aHATHE

3a11atn/1, HpI/IBOI[}IHII/IC K IIOHATHIO OHpeIIeJICHHOI‘O HHTerpana — O BBIYUCJICHNA
IUIOAAN KPUBOJMHEHMHOW Tpameuuu, O IepeMelmieHun Touku. [lonsarue
onpeaenéHHOro HHTerpaia. I'eomerpudeckuii u (GpU3MUECKUI CMBICIT OMPEIEICHHOrO
uaTerpana. ®opmyna Heiotona-JIeiOHuIa

Tema 8.3 OcHOBHOE co/iep:KaHHue Y4eOHOr0 MaTepuaJia 1
Heonpenenennsiii u KomOunnpoBanHoe 3ansitue
onpeseneHHbIi narerpansl | [loHsATHE HEONPEAEIEHHOI0 HHTErpaa
Tema 8.4 OcHOBHOe coJep;kaHue Y4eOHOro MaTepHajia 1
[Tonsrue 00 KomOunHnpoBaHHoe 3aHsITHE
OTPEIICIICHHOM UHTErpaje | ['eoMeTpU4eCcKUi CMBICI ONPEAEIEHHOTO HHTErpajla
KaK IUIOLIa 1
KPUBOJHWHECHHON Tpaneuuu
Tema 8.5 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COlePAKAHUE (COAepKAHUE TPUKJIATHOIO 4
OnpeneneHHBIA UHTETpAT | MOXYJIsA)
B JKM3HU IIpakTH4yeckoe 3aHsTHE
I'eomerpuueckuid cMbICH ompeneneHHoro uHrerpana. @Popmyna HproToHa-
JletiOnuna. Pemenue 3amay Ha NpUMEHEHHE WHTETpaja Ui BBIYUCICHUS
(GHU3NYECKUX BEIMYUH U IIOIIAAeH
Tema 8.6 OCHOBHOE cojiep:KaHHe Y4eOHOr0 MaTepuaJia 2
Pemenue 3anau. ITepBoobpasnast ¢pyHkiuu. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee npuMeHneHue 1
[TepBoobOpasHas GpyHkiun, | KonrponbHnas padora 1
ee IPUMEHEHHE
Paznen 9. Crenenn n kopuu. CtenenHasi GpyHKumst 18
Tema 9.1 OcHOBHOE cojiep:KaHHue Y4eOHOr0 MaTepuaJia 4
CrenenHas QpyHKLHUS, €€ KomOunnpoBanHoe 3ansatue
CBOWCTBA [ToHsATHE KOPHS N-Oi CTENEHH M3 JAEHCTBUTENBHOTO uncna. OyHkuun y = {/X nx OK-01. OK-02
cBoiicTBa u rpaguku. CBOHCTBA KOPHS N-0M CTENEHH OK-O3’ OK-0 4’
Tema 9.2 OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuasa 4 OK-0 5’ OK-O71
[IpeoOpazoBanue KomOnnnpoBanHoe 3aHsiTHE ’
BBIPAKXCHUU C KOPHAMU [IpeoOpa3oBanue uppanuoOHaIbHBIX BIPAKECHUN
N-0i CTEeNEHU
Tema 9.3 OcHOBHOE coJep:KaHue Y4eOHOT0 MaTepuaJjia 2
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CBoJicTBa CTEEHU C
pallMOHAIBHBIM U

KomOunupoBanHoe 3aHATHE
[TonsiTre cTenenw ¢ I0OBIM pallOHATBHBIM MTOKazaTeneM. CTeneHHbIe YHKIITNH, UX

JEACTBUTEIBHBIM CBOMCTBA U TpaduKu
MOKa3aTeJIsIMU
Tema 9.4 OcHOBHOE coJiep:xaHNie Y4e0HOro MaTepuaJia 6
Pemenne KomOunnpoBanHoe 3anstue
HppanrOHaIbHBIX PaBHOCHIIBHOCTE HppallMOHAIBHBIX YPABHEHU W M HEPABEHCTB. METOIbI MX pELICHUS.
YpaBHEHHUI W HEpaBEHCTB | PemeHue uppanimoOHAIbHBIX YPABHEHU U HEPABECHCTB
Tema 9.5 OcHOBHOe coJep;kaHue Y4eOHOro MaTepHajia 2
CreneHnu u KOpHHU. Onpenenenue creneHHoil ¢yHkmuu. VMcnonp3oBaHue €€ CBOWCTB MPH PEIICHUH 1
Crenennas QpyHKIus YpaBHEHU M HEPABEHCTB
KonTpoabHas padora 1
Paznen 10. IlokazaTtenbHas GpyHKIuA 16
Tema 10.1 OcHOBHOE coJiep:KaHie Y4eOHOT0 MaTepuaJjia 4
ITokazarensHas pyHkuusa, | KomOMHHpOBaHHOE 3aHATHE
ee CBOMCTBa CreneHb C TPOU3BOJIBHBIM JICUCTBUTENBHBIM MoOKa3zareneM. OmnpezeneHue
MoKa3aTeIbHOW (YHKIIMU, €€ CBOWCTBA W rpaduK. 3HAKOMCTBO C IPUMEHEHHEM
nokasaTtenbHON (QyHKIMU. PemeHne mokasarenbHbIX YpaBHEHUH (DyHKIIMOHAIBHO-
rpauuecKkuM METOI0M
Tema 10.2 OcHOBHOE coJep;kaHue Y4eOHOro MaTepHuasia 6
Pemienue nokazarenpubix | [IpakTuuyeckoe 3aHsiTHE OK-01, OK-02,
YPaBHEHMM U HEPABEHCTB | PemieHne mMoKa3aTe/lbHBIX YPaBHEHHH METOJOM YypaBHUBAHHUs IOKa3aTeleH, OK-03, OK-04,
METOJIOM BBEJCHUS HOBOW MEPEMEHHOU, (PyHKIIMOHATBHO-TPAQUISCKUM METOJIOM. OK-05, OK-07
Pemenne noka3aTenbHbIX HEPAaBEHCTB
Tema 10.3 OcHOBHOE co/iep:KaHHe Y4eOHOT0 MaTepuaJa 4
Cucremsl nokasarenpHblX | KoMOMHHpOBaHHOE 3aHATHE
ypaBHEHUH Pemenne cucteM OKa3aTeNIbHBIX YPaBHEHUM
Tema 10.4 OcHOBHOE cofiepkaHue Yy4eOHOro MaTepuasa 2
Pemenue 3anay. Pemienue mokaszarenbHBIX YpPaBHEHUW METOJOM ypaBHUBAHUS TOKa3zaTeled u 1
[TokazarenpHas PyHKIUA METOJIOM BBEACHUS HOBOM IepeMeHHoM. PellleHne moka3aTelbHbIX HEPABEHCTB
KonTposbnHasi pabora 1
Paznea 11. Jlorapudmsbl. Jlorapupmudeckasi pyHkums 28 OK-01, OK-02,
Tema 11.1 OcHOBHOE coJep:KaHue Y4eOHOTro MaTepHuaJjia 4 OK-03, OK-04,
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Jlorapudm uguca.
Jecarnunpiii u
HaTypalbHbIN JOrapumbl,
YHCIIO €

KomOunupoBanHoe 3aHATHE
Jlorapudm uncna. JlecITUUHBIN U HaTypaJIbHBINA JOTapr (MBI, YHCIIO €

Tema 11.2 OcHOBHOE coJiep:xaHNie Y4e0HOro MaTepuaJia 6
CaoiicTBa Jorapu(mMoB. KomOnnnpoBaHnHoe 3aHsiTHE
Omnepanus CaoiictBa norapudmos. Oneparus JorapupMUpoOBaHUsL.
Jorapu(pMuUpoBaHUS
Tema 11.3 OcHOBHOE cofep:KkaHNe YYeOHOT0 MaTepuaJja 4
Jlorapudmuueckas KomOuHnpoBaHHOe 3aHsITHE
byHKIHSI, ee CBOMCTBa Jlorapudmuyeckas QyHKIUS U €€ CBOMCTBA
Tema 11.4 OcHOBHOe coJiep;kaHue Y4eOHOro MaTepHuajia 6
Pemenne KomOunnpoBanHoe 3anstue
aorapupMUIECKUX [Tonstue norapudmuueckoro ypaBHeHus. Omepanusi MOTEHUHpPOBaHUS. Tpu
ypaBHEHUW W HEPABCHCTB | OCHOBHBIX METOJla PEIICHUS JIOTapu(PMUUECKUX YpaBHEHHH: (YHKIIMOHAIBHO-
rpaduueckuii, MeToJ MOTCHIIMPOBAHUS, METOJ BBEACHHUS HOBOW TMEPEMEHHOMU.
Jlorapupmudeckue HepaBeHCTBA
Tema 11.5 OcHOBHOE coJiepKaHie Y4eOHOT0 MaTepHuaJjia 2
Cucremsl KomOunnpoBanHoe 3ansTue
norapupMUIECKUX AITOpPUTM pElIeHUs] CHUCTEMBbl YypaBHEHUU. PaBHOCHILHOCTH JIOTapu(PMUUYECKIX
ypaBHEHHU U YpPaBHEHU M HEPABEHCTB
Tema 11.6 IIpodeccnonaibLHO-OPHEHTHPOBAHHOE COlePKAHUE (COAepKaAHUE TPUKJIATHOIO 4
Jlorapudmsl B ipuposie 1 | MOAYJIsI)
TEXHUKE IIpakTnueckoe 3aHsiTHE
[Ipumenenue norapudma. Jlorapudpmuueckas crnupaib B mnpupoae. Ee
MaTeMaTU4eCKrue CBOMCTBA
Tema 11.7 OcHOBHOE coJep:KaHue Y4eOHOT0 MaTepuaJjia 2
Pemenwne 3agau. Jlorapudmuyeckas pynkmus. Pemenne npocTedmmx JorapuMUIEeCKUX ypaBHEHUI 1
Jlorapudmsi. KonTposbHasi pabora 1
Jlorapudmuyeckas CamocrosTeabHasi padoTa 4
INZEINIVES [Tpunoxxenus norapupmon

[TpuMepsl pa3IUYHBIX MPOIECCOB, OMUCHIBAEMBIX ¢ TTOMOIIBIO MOKA3aTeIBHBIX U
jJorapu@mudeckux GyHKIUH

OK-05, OK-07
IIK...
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Pasznen 12. Muo:xkecTBa. JieMeHThI Teopuu rpagos

10

Tema 12.1 OcHOBHOE coliep:xkaHue y4eOHOro MaTepuasa 2
MHoxecTBa KomOuHupoBaHHOe 3aHATHE
[TousTue muoxectBa. IlogMuoxkecTBo. Onepalyu ¢ MHOKECTBAMM
Tema 12.2 IIpodeccnoHaNTBLHO-OPUEHTHPOBAHHOE CO/lePKaHue (Colep:KaHue MPUKJIATHOIO 2
Onepanuu ¢ MHOXXECTBAMHU | MOJLYJIfA)
IIpakTnuyeckoe 3aHsiTHE
Omneparnuu ¢ MHOKeCTBaMU. PerieHre mpuKIaaHbIX 3a/1a4
Tema 12.3 OcHOBHOE co/iep:KaHHue Y4eOHOr0 MaTepuaJia 4
I'pader IIpakTnuyeckoe 3aHsTHE
[Tonsrue rpada. Ces3ublii rpad, 1epeBo, UK rpad Ha MIOCKOCTU
Tema 12.4 OcCHOBHOE cojiep:KaHue Y4eOHOT0 MaTepuajia 2
Pemenune 3anay. Onepanuu ¢ MHOXeCcTBaMU. O CaHUE PEATTBHBIX CUTYyallMi C TOMOIIbI0 MHOYKECTB. 1
MmuoxectBa, I'padgbl 1 ux | I[IpuMenenue rpadoB K PEIICHHUIO 33134
IIPUMEHCHUEC KonTpoJsbnHasi padora 1
Pasnen 13. DiieMeHTBI KOMOMHATOPHUKH, CTATUCTHKH M TEOPHH BePOSITHOCTEH 24
Tema 13.1 OcHOBHOE co/iep:KaHHue Y4eOHOr0 MaTepuaJia 4
OCHOBHBIE TTOHSTUS Kom0unnpoBanHoe 3aHsiTue
KOMOWHATOPUKHU IlepecTaHOBKH, pa3MeIICHHsI, COUCTAHMSI.
Tema 13.2 OcHOBHOE co/iep:KaHHue Y4eOHOr0 MaTepuaJa 4
CobbITHE, BEPOSITHOCTh KoMmOuHnpoBanHoe 3aHsiTue
coOpITHs. Cll0’KEeHUE U CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTU CYMMBI COOBITHH.
YMHOX>XEHHE BEPOATHOCTEN | YciloBHAsS BEpOSATHOCTh. 3aBUCHMbIC M HE3aBUCHUMBIC COOBITHS. Teopembl o OK-01, OK-02,
BEPOSITHOCTH MPOU3BEICHUS COOBITUH. OK-03, OK-04,
Tema 13.3 IIpogeccnonaibLHO-OPHEHTHPOBAHHOE COlepPKaHue (CoAepKaHUEe TPUKJIATHOIO 4 OK-05, OK-07
BepositHOCTE B MOIYJisl) IIK...
npodeccuoHaNbHBIX IIpakTnuyeckoe 3aHsiTHE
3a/1a4ax OTHOCUTENbHAST YacTOTa COOBITHS, CBOMCTBO €€ yCTOMUMBOCTH. CTaTUCTHYECKOE
omnpezeneHue BeposiTHOoCTH. O1ieHKa BEpPOSTHOCTU COOBITHS
Tema 13.4 OcHOBHOE coJep:KaHue Y4eOHOT0 MaTepuaJjia 2

JuckperHas ciydaiiHas
BEJIMYMHA, 3aKOH €€
pacnpeneneHus

KomOuHupoBaHHoOe 3aHATHE
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Bunpl cinywailibix BenuuuH. OnpeneneHue TUCKPETHOM CIy4allHOM BEJIMYWHBL
3aKOH paclpenesieHus JUCKPETHOM ciydailHOW BenuuuHbl. Ee uwncioBble
XapaKTEPUCTUKHI

Tema 13.5 OcHoBHOE colep:xkaHue y4eOHOr0o MaTepuasa 4

3azaun MaTeMaTHIeCKONH | KoMGHMHMPOBaHHOE 3aHATHE

CTaTUCTUKHU Bapuannonssiii psa. Ilonmuron wacror u rucrorpamma. (CraTtuctuyeckue
XapaKTePUCTUKH psifa HaOII01aeMbIX JAHHBIX

Tema 13.6 IIpodeccuoHaILHO-OPUEHTHPOBAHHOE CO/IepPKaHMe (CoAepPKaHNe TPUKJIATHOTO 4

CocraBnenue TadIuI] U MOJLYJIs1)

TUarpaMM Ha IPaKTUKe IIpakTnuyeckoe 3aHsiTHE
[TepBuunas 00pabOTKa CTATUCTHYECKUX JAHHBIX. [ padmyeckoe ux mpeacTaBIcHUE.
HaxoxaeHnne cpelHIX XapaKTepUCTHK, HaOII01aeMbIX JaHHBIX

Tema 13.7 OcHOBHOE coliep:xkaHue y4eOHOro MaTepuasa 2

Pemenue 3anay. OneMeHThl KOMOWMHATOpUKH. COOBITHE, BEPOATHOCTH CcOObITHS. CrokeHue u 1

DJIeMEHTBI YMHOKEHUE BEPOSITHOCTEU

KOMOMHATOPHUKH, KounTpobHasi paéora 1

CTaTUCTUKH U TCOPUHU CamocrosiTenbHas padora 4

BEPOSITHOCTEH Cxembl bepHyu TOBTOPHBIX UCTIBITAHUM.
CpenHue 3Ha4eHUs M UX IPUMEHEHUE B CTATUCTHUKE.

Paznen 14. YpaBHeHHs1 U HEPABEHCTBA 22

Tema 14.1 OcHOBHOE coJep:KaHie Y4eOHOT0 MaTepHuaJjia 4

PaBHOCHIIBHOCTB KomOunnpoBanHoe 3ansiTue

YpaBHEHUU U HEPABEHCTB. | PaBHOCHJIBHOCTh ypaBHEHHH W HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI

OOmme MeTOIBI PENIEHHs | paBHOCHJIBHBIX [IEPEX0IaX B ypaBHEHUAX U HepaBeHcTBax. OOIe METO b pEIIEHUS OK-01. OK-02
YpaBHEHH: TEpexo] OT paBeHCTBA (YHKIHMH K pPABEHCTBY AapryMEHTOB IS OK-O3, OK-0 4’
MOHOTOHHBIX (QYHKITUN, METO] PA3I0OKEHUS HA MHOXKHUTEIIH, METO]T BBEJCHH ST HOBOU OK-0 5’ OK-0 6’
epeMEeHHOM, PYHKIIMOHAIBHO-TPahUUSCKHH METOT OI’<-O7 '

Tema 14.2 OcHOBHOE coJiepKaHie Y4eOHOT0 MaTepuaJjia 2 1IK...

I'paduueckuit meron
peuieHus ypaBHEHUH,
HEPaBEHCTB

KomOunnpoBanHoe 3ansTue

OO0ume MeTo b pEelIeHUsI HEPABEHCTB: IEPEX0/] OT CPaBHEHU S 3HAYCHUH (PYHKIMH K
CPaBHEHHUIO 3HAUE€HU I apryMEHTOB JJIs1 MOHOTOHHBIX (DYHKIIMM, METOJI HHTEPBAJIOB,
byHKIMOHATBHO-Tpaduueckuit Meto. ['paduueckuit MeTo perieHus ypaBHEHUN 1
HEPABEHCTB
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Tema 14.3
YpaBHEHUS U HEPABEHCTBA
C MOZyJIEM

OcHOBHOE coliep:xaHue y4eOHOro MaTepuasa

KomOunnpoBanHoe 3aHsiTue

Onpenenenue Moxayis. Packpeite moayns 1o omnpeaeneHuto. llpocreimme
ypaBHEHUS U HEpaBeHCTBA ¢ MoayseM. [IpruMeHeHre paBHOCUIIBHBIX IEPEXO0B B
OTpPEICTICHHBIX TUIAX YPaBHEHHWI U HEPABEHCTB C MOYJIEM

Tema 14.4 OcHOBHOE co/iep:KaHHue Y4eOHOr0 MaTepuaJia 4

VYpaBHenus u HepaBeHCTBa | KomMOuHHpOBaHHOE 3aHSITHE

C mapameTpaMu 3HakoMCTBO ¢ napamerpoM. [IpocTeiimme ypaBHEHUS 1 HEPABEHCTBA C MapAMETPOM

Tema 14.5 IIpodeccnoHANTBLHO-OPUEHTHPOBAHHOE CO/lePKaHue (CoAep:KaHue MPUKJIATHOIO 8

CocraBiieHue U pelieHue | MOIYJIsA)

npodeccuonanbHbIX 331a4 | [IpakTHYecKoe 3aHATHE

C IOMOILBIO YPABHEHU I Pemennie TeKCTOBBIX 3a/1a4 MPOGECCHOHATBHOTO COACPKAHUS

Tema 14.6 OcHOBHOE cojiep:kaHue Y4eOHOro MaTepuasa 2

Pemenue 3anau. IIpakTHyeckoe 3aHsaTHE

YpaBHeHMS U HEPABEHCTBA | OOIMEe METO/bI PEIICHUs YPaBHCHU. YPABHECHHUS U HEPABEHCTBA C MOAYJIEM U C
rapaMeTpamMu

KoncyabTanus 2

IIpomexyTounas arrecranms (JK3aMeH) 6

Bcero: 340
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3. YcaoBus peaau3aluy NporpaMMbl 001eo0pa3oBaTebHOM THCHUILTHHBI

3.1. Onucanue MaTepHaJbHO-TeXHHMYeCKOil 0a3bl, HEOOXOAUMOW [Jisl OCYyIIeCTBJEHUs
o0pa3oBaTeIbHOTO NMpoLecca Mo MpeAMeTy

Peanuzanusa yuyeOHOro mnpeaMera OCYHIECTBISETCS C MCHOJB30BaHUEM MaTepUajIbHO-
TeXHUYeCKoU 0a3pl TexHuKyma, oOecreunBaroiield mpoBeIeHHE BCEX BUAOB YUEOHBIX 3aHATHI U
Hay4HO-MCCIIEJIOBATEILCKOM M CaMOCTOATENBHOW paboThl  oOywaronmxcs. CrernuanbHble
MOMEIIEHUS MPEACTABISAIOT co00i yueOHbIe ayIUTOPUM AJIsi MPOBEICHUS BCEX BUJIOB 3aHSTHUI,
TPYNIOBBIX M HWHAUBUAYAJIbHBIX KOHCYJbTAllMM, TEKYILIErOo KOHTPOJA MU HPOMEXKYTOUHOMU
arrecraiuu. [lomemenus 1 caMoCTOATENbHON paboThl 00YHarOIIMXCSl OCHAIIEH bl KOMITBIOTEPH Ol
TEXHUKON C BO3MOXKHOCTHIO TOAKIIOUeHUS K ceTu "MHTepHer" m olecrieueHHEeM J0CTyla B
JNIEKTPOHHYI0 HH(OPMAIIMOHHO-00pa3oBaTeNnbHyl0 cpeny Texnukyma. Bce momemnienus
YKOMIUIEKTOBAHBl ~ CHEUHAIM3MPOBAHHON  MEOENbl0 M OCHAIICHbl ~ MYJBTUMEIUNHBIM
o0opynoBaHueM crenodopyaoBanueM (MH(OPMaMOHHO-TEIEKOMMYHUKAIITUOHHBIM, HHBIM
KOMITBIOTEPHBIM), JOCTYIIOM K HH(OPMAIMOHHO-TTOMCKOBBIM, CIIPAaBOYHO-TIPABOBBIM CHCTEMaM,
AJIEKTPOHHBIM OMOITMOTEUHBIM CHCTEMaM, 0a3aM JTaHHBIX JIEH CTBYIOIIETO 3aKOHOIaTEIBCTBA, WHBIM
MH(POPMALIMOHHBIM pecypcam, CIyKalluMH Ui peAcTaBIeHus yueOHo nHbopMaluu 00JbIIOoH
aynutopuu. s mpoBenaeHUs 3aHSITUM JICKIIMOHHOTO TUIA — TMPE3CHTALMU U JApyrue yueOHO-
HarJsaHbIe TOCOOH s, 00ECIeUnBAIONINE TEMATHUECKUE UILTIOCTPAIHH.

3.2. UudopmanuoHHoe odecneyeHHe pPean3aiiuid NporpaMmmMsl
3.2.1. OcHOBHBIE 3JIEKTPOHHbIE U3IAHUS
1. bBoromomnos, H. B. Marematuka. Anredpa u Havaia aHanu3a. ba3zoBsiii ypoBenb: 10—11

KJIacChl . YyYeOHHK Uil cpeaHero obmero ooOpasoBanus/ H.B. Boromomos.— Mocksa:
W3natensctBo IOpaiit, 2024. — 241 ¢c. — (OO6meobOpa3oatenbubiii mukir). — |ISBN 978-5-534-
16084-0. — Tekcr : snexTpoHHBIH / OOpasoBarenbHas muatdgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/544860

3.2.2. JlonoJTHUTEdbHbl€ HCTOYHHKHI

1. boromonos, H. B. Anrebpa m Havana a"anuza : yuyeOHOe TOcoOWe JyIsi CPEeIHEro
npodeccruoHanbHOro 0opazoBanus/ H. B. boromonos. — Mocksa : MzgatensctBo FOpaiit, 2024. —
240 c. — (ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr
IEKTPOHHBIN  // Oo6pazoBarenpHas maThopma Opaiit [caifT]. — URL:
https://urait.ru/bcode/536960.

2. boromonos, H. B. Teomerpus : yuebHOe mocobue i cpeaHero mpohecCuOHaTbHOTO
obpazoBanus / H. B. BoromomnoB. — Mocksa : UzmarensctBo Opaiit, 2024. — 108 c. —
(ITpodeccuonansuoe obpazopanue). — ISBN 978-5-534-09528-9. — TekcT : 31eKTpOHHBIN //
Oo6pasoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536961

3. Kpemep, H.III. Maremarrika s KoJUlemKel . ydeOHOe mocoOue I CpeIHero
npodeccuonanbHoro oopazosanus/ H. II. Kpemep, O.I'. Koncranturora, M. H. ®puaman ; ox

penakmueit H. III. Kpemepa. — 12-e usn., mepepab. u gomn. — Mocksa : MznarensctBo HOpaiit,
2024. — 408 c. — (ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-17852-4. — Teker :
JNEKTPOHHBIK  // O6pa3zoBarenbHas niatrdopma IOpaiit [caifT]. — URL:

https://urait.ru/bcode/536272.

4. [llumaues, B. C. MareMarnka : y4eOHHUK U IPAKTUKYM JUISL CPEIHETO TPOhECCHOHAIBHOTO
obpazoBanus / B. C. lllunaues ; mox penaknueit A. H. TuxonoBa. — 8-¢ uzn., nmepepad. u jgom. —
MockBa : MsznmarensctBo IOpaiit, 2024. — 447 c.— (IIpodeccuonansHoe oOpazoBanue). —
ISBN 978-5-534-13405-6. — TekcT : anekTponHsbIit / OO6pa3oBarenbHas miardopma FOpaitT [caidT].
— URL.: https://urait.ru/bcode/536591
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4. KOHTPO/1b U OLIEHKA Pe3y/JIbTATOB 0CBOCHHA 0011e00pa30oBaTe/bHOM INCHMIIIMHBI

KoHTpo.1b U OLeHKa pe3ylbTaTOB OCBOEHUS 00IIe00pa30BaTENbHON AUCHUIIIMHBI PACKPBHIBAIOTCA

qepe3 JUCHUIIIINHAPHBIC

pe3yIbTaThl,

HaIlTpaBJICHHBLIC  Ha

dbopMupoBaHUE

ooumx wu

npodecCuOHAIbHBIX KOMIIETEHIIUH 10 pa3esiaM U TeMaM CoJIepKaHusl yueOHOro MaTepHaia.

Oomas/npodeccuoHaabHast Pasznen/Tema Tun oneHOYHbIX
KOMIIEeTeHIMsI MEPONPHATHS

OK 01. BeiOupats P1,Tema 1.1, 1.2, 1.3 II-0/c, 1.4,1.5,1.6 | TectupoBanue
CIIOCOOBI pPeIIeHUs 3a/1a4 P2, Temsr 2.1, 2.2,2.3,2.4,2.51-0/c,2.6 | YcTHBII onpoc
npodeCCuOHATBHOM P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaTremMaTH4eCKU I
JIeITeIIbHOCTH P4, Temrr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1- | nuktanT
MPUMEHUTEIBHO o/c, 4.8,4.9,4.10,4.11 NuauBuayansHas
K Pa3Iu4YHbIM KOHTEKCTAM PS5, Temsr 5.1, 5.2 CaMOCTOSTEIbHAs

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 paboTta

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue

P7, Temer 7.1,7.2,7.3,7.4,75,7.6,7.7 pE3yJIBTaTOB

IT-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

MPaKTHYECKUX padoT
3ammTa TBOPYECKUX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor

P9, Temnr 9.1,9.2,9.3,9.4,9.5 3ammra

P 10, Tems! 10.1, 10.2, 10.3, 10.4 WHIUBUIyaJbHbBIX

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MPOEKTOB

11.5,11.6 T-o/c, 11.7 KonTponbHas padora

P12, Temnr 12.1,12.2,12.3,12.4 Bremonaenune

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 JK3aMEHAaIlM OHHBIX

IT-o/c, 13.6 3agaHui

P 14, Temnr 14.1, 14.2,14.3, 14.4, 14.5

IT-o/c, 14.6
OK 02. Ucnonp3oBaTh P 1, Tema 1.1, 1.2, 1.3 T-0/c, 1.4,1.5,1.6 | TectupoBanue
COBpPEMEHHBIE CPEJICTBA P2, Temsr 2.1, 2.2, 2.3,2.4,2.51-0/c, 2.6 | YcTHBIH ompoc
MIOKCKa, aHalln3a 1 P 3, Temnr 3.1, 3.2, 3.3 [1-o/c, 3.4 MaremMaTH4eCKuM
WHTEPIIPETALUU P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1- | nuxTant
nHbOpMaLNH, U o/c, 4.8,4.9, 4.10, 4.11 NuauBugyansHas
uH(opMaIOHHbBIE PS5, Temsr 5.1, 5.2 CaMOCTOSATEIIbHAs
TEXHOJIOTUH IS P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 pabora
BBIIIOJIHEHUS 33144 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
npodeccuoHaIbHON P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 pe3yJIbTaToOB
EITEIbHOCTH IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, MPaKTHYECKUX paboT

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, 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-o0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

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

3ammTa TBOPYECKUX
pabor

3ammTa
WHIMBUIYaTbHBIX
MIPOEKTOB
KonTponrsHas pabota
Brinmonnenue
SK3aMEHAIlMOHHEIX
3aJaHuN
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OK 03. [InanupoBath 1
pean30BHIBATH
coOCTBEHHOE
npodeccuoHanbHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEAMPUHIMATEITBCKYIO
JeSITeTbHOCTH B
npodeccuoHaIbHON
cdepe, UCIoOIB30BAThH
3HaHMS 1O (PUHAHCOBOK
IPAaMOTHOCTH B PA3IMYHBIX

P1,Tema 1.1,1.2,1.3I1-0/c, 1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-
o/c, 4.8,4.9,4.10,4.11

P35, Temnr 5.1, 5.2

P 6, Temn! 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, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-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

TectupoBanue
YeTHBII 0npoc
Marematnyeckui
JUKTaHT
NnauBunyaneHast
CaMOCTOSATEIbHAs
pabota
IIpencraBnenue
pe3yNbTaToOB
MPaKTUYECKUX padboT
3aimTa TBOPYECKUX

YKW3HEHHBIX CUTYaIUAX P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
P9, Temnr 9.1,9.2,9.3,9.4,9.5 3ammra
P 10, Temsr 10.1, 10.2, 10.3, 10.4 WHIMBU Iy aJIbHbBIX
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MPOEKTOB
11.5,11.6 T-o/c, 11.7 KonTponbHas padora
P12, Temsr 12.1,12.2,12.3,12.4 Brimonnenue
P 13, Temsr 13.1,13.2,13.3,13.4,13.5 9K3aMEHAaIlM OHHBIX
IT-o/c, 13.6 3agaHui
P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. DddextuBHO P 1, Tema 1.1, 1.2, 1.3 T-0/c, 1.4,1.5,1.6 | TectupoBanue
B3aMO/ICH CTBOBATh U P2, Temnr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6 | YcTHBI# onpoc
paboTarh B KOJUIEKTHBE U P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremMaTH4eCKu
KOMaH e P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1- | nuxkTant
o/c, 4.8,4.9,4.10,4.11 NuauBuayansHas
PS5, Temnr 5.1,5.2 CaMOCTOSITeIIbHAS
P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 pabora
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 pe3yNIbTaToOB

IT-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

MPaKTUYECKUX padboT
3amuTa TBOPUYECKUX

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabort

P9, Temsr 9.1,9.2,9.3,9.4,9.5 3ammra

P 10, Temsr 10.1,10.2,10.3,10.4 WHJAUBUAYaTbHBIX

P11, Temnr 11.1,11.2, 11.3 IT-o0/c, 11.4, MIPOEKTOB

11.5,11.6 IT-o/c, 11.7 KonTponwsHas pabota

P12, Temsr 12.1,12.2,12.3,12.4 Bremonaenue

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 AK3aMEHAITMOHHBIX

IT-o/c, 13.6 3agaHui

P 14, Temnr 14.1, 14.2,14.3, 14.4, 14.5

IT-o/c, 14.6
OK 05. OcymiecTBasTh P1,Tema 1.1, 1.2, 1.3 1-0/c, 1.4,1.5,1.6 | TectrupoBanue
YCTHYIO U MUCbMEHHYIO P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBII onipoc
KOMMYHHKAIAIO Ha P 3, Temn! 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremaTHdecKui
rOCYJIapCTBEHHOM SI3bIKE P4, Temrr 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1- | nukTanT
Poccuiickoit ®enepanuu ¢ | o/c, 4.8, 4.9, 4.10,4.11 NuauBuayansHas
Y4eTOM OCOOEHHOCTEH P 5, Temsr 5.1, 5.2 caMOCTOSTEIILHAS
COLIMAIIBHOTO U P 1, Tema 1.1, 1.2, 1.3 [T-0o/c, 1.4,1.5,1.6 | pabGota
KYJbTYPHOTO KOHTEKCTA P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | IIpeacraBnenue

P 3, Temn! 3.1, 3.2, 3.3 IT-o/c, 3.4 pE3yJIBTaTOB

NPaKTHYCCKUX pa60T
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P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1- | 3amumTa TBOpUECKUX
o/c, 4.8, 4.9, 4.10, 4.11 pabor
P 5, Temsr 5.1,5.2 3ammra
P 6, Temsr 6.1,6.2,6.3,6.4,6.5,6.6,6.7 WHJMBU Iy aJIbHbBIX
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MIPOCKTOB
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 KonTponrsHas pabota
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, Brinonnenue
7.13,7.14, 7.15, 7.16, 7.17 SK3aMEHAIIMOHHBIX
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3aMaHni
P9, Temnr 9.1,9.2,9.3,9.4,9.5
P 10, Tems! 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, 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
IT-o/c, 14.6P 9, 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-0/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
IT-o/c, 14.6
OK 06. [TposBasATH P 1, Tema 1.1, 1.2, 1.3 T-0/c, 1.4,1.5,1.6 | TectupoBanue
rpaxaaHCKo- P 6, Temsr 6.1,6.2,6.3,6.4,6.5,6.6,6.7 YcTHbIN onpoc
MaTPUOTUUYECKYIO IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MaremMarnueckuit
MMO3UIINIO, P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 JTUKTAHT
JIEMOHCTPUPOBATH IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, NnunuBunyanpHast
oco3HaHHOE nosenenne Ha | (.13, 7.14, 7.15, 7.16, 7.17 CaMOCTOSITEIbHAS
OCHOBE TPAIUIIMOHHBIX P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabora
00IIIeYeIOBEUECKUX P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 [IpencraBienue
neHHocrel, B Tom uucne ¢ | Il-o/c, 14.6 pE3yJIbTaToOB
Y4ETOM FapMOHHU3AIN T MPaKTHYECKUX paboT
MEKHAIMOHAJIbHBIX U 3amuTa TBOPUECKUX
MEXPETUTHO3HBIX paboT
OTHOUIEHUH, TPUMEHSITh 3ammTa
CTaH/AapTHI WHIUBUIYaTbHBIX
AHTUKOPPYIILIHOHHOTO MPOEKTOB
ITOBEICHUS KonTponwsHas pabota
Brmmonaenue
SK3aMEHaIlMOHHEIX
3aJaHuN
OK 07. ConeiicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 T-0/c, 1.4,1.5,1.6 | TectupoBanue
COXpPAaHEHHIO P2, Temsr 2.1, 2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBIH onpoc
OKpYKarollen Cpeibl, P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 Maremarnyeckui
pecypcocoepexeHuIo, P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1- | nuxkTant
MIPUMEHSTH 3HaHHS 00 o/c, 4.8,4.9,4.10,4.11
W3MEHEHHUM KJIMMaTa, P 5, Temsr 5.1, 5.2
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MIPUHITATIBI OEPEKITUBOTO P 6, Temsr 6.1,6.2,6.3,6.4,6.5,6.6,6.7 NuauBuayanpHas
MPOU3BOICTBA, IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSITEIbHAS
3(pekTUBHO IEHCTBOBATH P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pabora
B YpE3BbIYANHBIX IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, [IpencraBiaenue
CUTYaIUsIX 7.13,7.14, 7.15, 7.16, 7.17 pe3yJIbTaToOB
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPaKTHYECKUX paboT
P9, Temnr 9.1,9.2,9.3,9.4,9.5 3amuTa TBOPYECKHUX
P 10, Temnr 10.1, 10.2, 10.3, 10.4 pabort
P11, Temsr 11.1, 11.2, 11.3 [T-o/c, 11.4, 3ammTa
11.5,11.6 IT-o/c, 11.7 WHIMBU Iy aJIbHbIX
P12, Temnr 12.1,12.2,12.3,12.4 MIPOEKTOB
P 13, Temsr 13.1, 13.2,13.3,13.4,13.5 KonTponrsHas pabota
IT-o/c, 13.6 Brinmonnenue
P 14, Temnr 14.1, 14.2,14.3, 14.4, 14.5 JK3aMEHAIlM OHHBIX
IT-o/c, 14.6 3alaHUu N
IIK

OIMMCAHUE HIKAJI OHEHUBAHUSA

[Tokazatens onenku ocBoeHust OOIl popmupyercss Ha OcHOBE OOBEAMHEHUS TEKYIICH
MPOMEXYTOUHOU arTecTanuu oOyuaromierocs. I[lokasarenb pelTHHra mo KaxaoMy MpeaMeTy
BBIPAXKAETCS B IPOLIEHTaX, KOTOPBIM IOKa3bIBAE€T YPOBEHb IOATOTOBKH CTyJeHTa. Tekyiuas
arrecranus. Mcrnons3yercs 5-06amibHas cuctema oneHuBanus. O1ieHKka paboThl CTyIeHTa B TEUEHUN
ceMecTpa OCYIIECTBISETCS MPErnoJaBaTeieM B COOTBETCTBUHM C pa3pabOTaHHOW UM CHCTEMOU
OLICHKM Yy4eOHBIX IOCTHI)KEHHH B mporecce OoOydeHHs IO JaHHOMY mpeamery. B paboumx
nporpammax AMCIHUIIINH (MPEeIMETOB) M NPAKTUK 3aKpenjeHbl BHUIbl TEKYIIEH aTTecTaluy,
MJIaHUPYEeMbIE pe3yNbTaThl KOHTPOJBHBIX MEPONPHUATHH U KPUTEPUH OIEHKU Y4YeOHBIH
HOCTH)KGHHﬁ. B Teuenme CEMCCTpa MIpPErnoaaBaTcjicM MPOBOJUTCA HE MCHCC 3-x KOHTPOJIBHBIX
MEpPOMNPUATHH, 10 OI[EHKE IeATENIbHOCTH cTyAeHTa. [I[pomexxyTounas arrecrauus. Mcnonssyerces 5 -
OamnmpHas cucrema oueHuBaHus. OueHka paboThl CTYACHTa MO OKOHYAHUIO MpeaMeTa (J4acTH
MpeaMeTa) OCYMIECTBISICTCS MPENoAaBaTeieM B COOTBETCTBUM C Pa3pabOTaHHOW MM CHCTEMOH
OILICHKU JOCTHXKEHUH CTyJeHTa B mpoliecce oOydeHus mo JaHHoMmy mpeamery. [Ipomexyrodnas
aTTeCTaLMsI TAaK)Ke MPOBOAUTCS IO OKOHUYAHUIO (POPMHUPOBAHUS KOMITETCHITUH.

ITo 5-OamnbHOI XapaKTepUCTHKa NOKa3aTems
cucremMe
OTIINYHO 0071a/1al0T TEOPETUYCCKUMUA 3HAHUSMH B TIOJTHOM OOBEMe, ITOHHMAIOT

CaMOCTOSITEIHHO ~ YMEIOT MPUMEHATh, HMCCIEN0BaTh, UISHTU(PUIMPOBATH.
aHAJM3UPOBaTh, CUCTEMATH3UPOBATE, PACIIPEACISITS TT0 KATETOPUSIM, PaCCUMTATH
MOKa3aTeNy, KIIaCCU(PUITUPOBATh, pa3padaThiBATh MOJICINH, aJTOPUTMU3APOBATH
YIPaBJIsiTh, OPraHA30BaTh, MIIAHWPOBATH MPOIIECCHI UCCIIENOBAHMSI, OCYIIIECTRIISITH
OIIEHKY Pe3yJIhTATOB HAa BHICOKOM YPOBHE

XOPpOIIIO 00JIaIAI0T TCOPETUYCCKUMH 3HAHHWSIMHA B IOJHOM 00BEME, ITOHUMAIOT
CaMOCTOSTEIIFHO YMEIOT TPUMEHITh, WCCJIENOBaTh, WACHTU(DUIMPOBATE.
aHaJM3UPOBaTh, CUCTEMATH3UPOBATH, PACIIPENEIATH M0 KATETOPHSIM, PACCUMTATH
MOKa3aTelv, KIacCUPUITUPOBATh, Pa3padarkiBaTh MOJEIH, aJIr0PUTMI3HPOBATH
YIIPaBJIATh, OPTAHN30BATh, INTAHAPOBATH TP OIIECCHI HCCIICIOBAHMS, OCYIICCTRIISTH
ONIEHKY pe3yJbTaToB. MOTyT OBITh JOMyIIeHbl HEJ0YEThI, HCIPABICHHbIY
CTYJICHTOM CaMOCTOSTEIBHO B Ipoliecce paboThl (0TBETA U T.JI.)
YJOBIIETBOPUTENBHO |00J1a/Ial0T OOIIMMH TEOPETUUCCKUMU 3HAHUSIMH, YMEIOT P UMEHSITb, UCCIICI0BATh
UACHTUDHUINPOBATh, AHAIM3UPOBATh, CUCTEMAaTH3UPOBATh, PACIpPENENsTh IO
KaTEeTOPHSIM, PaCcCUMTATh IMOKA3aTe N, KIIACCU(UIIMPOBATH, Pa3padaThIBAThL MOJICIH,
aJITOPUTMH3UPOBATh, VIIPABIATH, OPraHM30BaTh, IUIAHHPOBATH IIPOLECCH,
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UCCJIENOBAaHUs, OCYILUECTRIITh OLIEHKY pE3yJbTarOB Ha CpPEJHEM YPOBHE
Jomyckatotess  OmMOKH, KOTOpbIE CTYICHT 3aTPYAHSETCS  HMCIIPABUTH
CaMOCTOSITEIBHO.

HEYOOBJICTBOPUTEIIBHO

00J1a/1210T HE MOJHBIM 00HEMOM OOIIUX TEOPETUISCKUMH 3HAHUSMH, HE Y MEHOT]
CaMOCTOSITENIBHO TIPUMEHSITh, UCCIIENOBATh, HACHTH(DUIIMPOBATh, aHAM3UPOBAT
CHCTEMATH3UPOBATh, PACIPENCIATh 10 KaTeTOpHsM, PaCCUUTATh MTOKA3ATEIH,
KnaccuduumpoBarh, pa3padarsiBaTh MOJENH, aJTOPUTMHU3UPOBATh, yIPABISTH,
OpraHM30BaTh, INIAHUPOBATH MPOIIECCHl UCCIICOBAHUS, OCYIIECTRISITh OIICHKY
pesyneratoB. He cdopmupoBaHBI yYMEHHS W HaBBIKH IS PEIICHU]
npodecCHOHaNbHBIX 3a7a4

3a4TCHO

XapaKTCpruCTUKa ImoKa3arcia COOTBCTCTBYCT «OTIIMYHO», «XOPOLIO».
«YAOBJIETBOPUTECIBHO

HEC3a4TCHO

XapaKTCPpUCTHUKA IMOKa3aTCJIsI COOTBCTCTBYCT «KHCYJOBJIICTBOPUTCIBLHO)
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5. OcoGenHocT opraHum3anuum  00pa30BaTeJbHOI0 IMpomecca MO0 NpeAMeTy
AJIs1 MHBAJIMIOB M JIMI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU 310POBbSI

Ilo 3aaenenuro cmyoenma

B mensx MOCTYNHOCTHM OCBOEHMS NMpOrpamMMbl AJIi WHBAIMAOB M JIML C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH 3710pOBbsI TPU HEOOXOAUMOCTH TeXHUKYM 00€CrieunBaeT CAEAYIOLINE YCIOBHUSL:

- 0COOBIH MOPSIIOK OCBOEHHUSI IPEMETA, C YUETOM COCTOSIHUSI UX 3/I0POBbS;

- JJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYpChl IO MpeAMETY B (opMax, aaalTHPOBAHHBIX K
OTpaHUYECHUSM UX 310POBbS;

- U3y4YeHHEe IpeMeTa [0 WHIUBUyaJIbHOMY YUeOHOMY IUIaHy (BHE 3aBUCHMOCTHU OT (POPMBI
o0yueHus);

- DJJEeKTPOHHOE OOy4YeHHE U JAUCTAaHIIMOHHBIE O00pa30BaTElbHbIE TEXHOJOTHH, KOTOPHIE
npeaycMaTpuBalOT BO3MOXKHOCTH NpUeMa-repeaun HHGopMalnuy B JOCTYITHBIX ULl HUX (opMmax;

- goctyn (yHaJeHHBIH IOCTYN) K COBPEMEHHBIM MpO(ecCHOHANBHBIM 0a3aM JaHHBIX H
MH(OPMALIMOHHBIM CIIPAaBOYHBIM CHUCTEMaM, COCTaB KOTOPBIX ONIpeleNeH pabodel mporpamMMmoi
JAUCIMITIINHBI.
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