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AHHOTALIUA
NMPOorpamMmel 0011e00pa30BaTeILHOM Y4eOHOH AUCIUTIIHHBI

54.02.02 JlekopaTUBHO-TIPUKIAHOE UCKYCCTBO U HAPOAHBIC MPOMBICIIBI (10
BHJIaM)

10 MPO(UITIO OTy4aeMOT0 MPOPECCHOHATBHOTO 00pa30BaHUs: TYMaHUTAPHBIHA

Pabouass mnporpamma y4eOHOW JUCUMIUIMHBI pa3padoTaHa Ha OCHOBeE
TpeboBanuit ®I'OC cpennero ob1Iero 06pa3zoBaHus, IPEIBABIIEMbIX K CTPYKTYPE,
COJIEPKaHUIO U Pe3yJIbTaTaM OCBOEHHUS Y4eOHOM AUCIUIUIMHBI, B COOTBETCTBUU C
OPUMEPHON MPOTpaMMON MO JUCHUIUIMHE, PEKOMEHJI0BaHHON DeepabHbIM
TOCYJapCTBEHHBIM aBTOHOMHBIM  yupexacHueM «dDenepaabHblii  WHCTUTYT
pa3Butus oopazoBanus» (OI'AY «DUPOy). IIpotokoa 13 ot 29. 09.2022 r.
IIporpamma BKJIIO4YaeT B ced:

- 001115 XapaKTepUCTUKA IPUMEPHOI/padoueil mporpamMmel 00111e00pa3oBaTEIbLHOM
TUCITUTITUHBI,

- CTPYKTYpa U cojepkaHue o011eo0pa3oBaTeIbHON TUCIUILINHBL,

- YCIIOBUS peau3allii IporpaMMbl 001I1e00pa30BaTeNbHON JUCITUILTHHBL,

- KOHTPOJIb U OIIEHKA PE3yIbTAaTOB OCBOCHUS TUCIUTLIIUHBI.

MaxkcumanbHasi yyeOHass Harpy3ka (Bcero 4acoB) — 150 yacoB, B TOM umcie
oOs3aTenbHas ayauTopHas yuyeOHas Harpy3ka — 100 gacos, B Tom uucie B popme
nmpakTudeckor moarotoBku 30 yacos, 1abopaToOpHbIE (MPAKTUYECKUE) 3aHATUS —
58 yacoB, camocTosiTeNbHAS (BHEAYIUTOpHAsI) paboTa - 50 yacos.

®opMa IPOMEKYTOYHOM aTTECTALUM — DK3aMEH

HaumeHnoBaHue pa3aesioB IMCHUIIIHHBI:
Pasnen 1. IloBropeHne Kkypca MaTeEMaTUKH OCHOBHOMW IITKOJIBI.
Paznen 2. Crenenu u kopau. CrenenHas QyHKIUS.
Pa3nen 3. YpaBHeHus U HEpaBEHCTBA.
Paznen 4. IlokazatenbHas QyHKIUS.
Paznen 5. Jlorapugmel. Jlorapudpmuyeckas QyHKIHS.
Pasznen 6. OcHoBbl Tpuronomerpuu. TpuroHomerpudeckie GpyHKINH.
Pasznen 7. KommuiekcHble uncna.
Paznen 8. IlpousBoanas GpyHKIMHU, €€ IPUMEHEHHE.
Paznen 9. IlepBooOpaznas ¢pynkuuu. MaTerpai.
Pasznen 10. KoopanHATHl M BEKTOPBHI.
Pasznen 11. [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE.
Paznen 12. MHOrorpaHHUKH U Tejla BpalleHHUs.
Paznen 13. MHoecTBa. DneMeHTHI Teopuu rpados.
Paznen 14. DnemeHTHl KOMOMHATOPUKH, CTATUCTUKU M TEOPUU BEPOSATHOCTEH.
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1. OBILIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIbBHOU JUCHUIIJIMHbI

O6meobpazoBarensHas auciumummaa OJ[.01.03 «Marematuka» sBISE€TCS 0053aT€ILHON YacThIO
00m1eo0pa3oBaTeapHOr0 MUKIA 00pa3oBareabHOU mporpammel B cooTBeTcTBUU ¢ @I'OC CIIO mo
crienranbHOCTH 54.02.02 JIekopaTHBHO-TIPUKIIATHOE HCKYCCTBO M HAPOIHBIC TPOMBICIIBI (IO BUIAM);
TYMaHHUTapHOTO MpoduIsi, peaan3yeMoii Ha 6a3e OCHOBHOTO 00IIEro 0Opa3oBaHuUs.

[Iporpamma paspaborana Ha ocHoBaHuu TpeboBanmii PI'OC cpegnero obmero
obpazoBanus. Ha wusydenwme muctmmumabel OJ1.01.03 «Marematuka» Ha 0a30BOM ypOBHE
orBoautcs 150 vacos.

1.2. I_Ie.]'ll/l U IINTAHUPYEMBIE PE3YJbTATHI OCBOCHUSA JUCHUIIIMHBI:

Cogxepxanue  mporpaMMmbl  oOmeoOpaszoBatenbHOl  auctmummabl — «OY1B.04
Maremartika» HampaBJICHO Ha JOCTHIKEHHE pPE3Yy/IbTaTOB €€ H3YyYeHHsS B COOTBETCTBUHU C
tpeboBanusimu ®I'OC COO ¢ yuerom nmpodeccuonansHoi HanpasieHHocTH PI'OC CIIO.

1.2.1. Henu 4 3aaa4 JUCHHUIJIHHBI:

Conepsxanue mporpammsl o01eodpaszoBarenbHon nucuumuiniasl «OY [1b.04 Marematukay
HaIpaBJIEHO HA JIOCTUKEHUE CIEAYIOIUX Pe3yIbTaTOB!

* yYMEHHE OIEpUPOBATH MOHITUSIMM: OIPEICIIEHHE, AKCHOMa, TEOPEMa, CIIEJCTBUE,
CBOWCTBO, MPU3HAK, 0KA3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU; yMEHUE (HOPMYIUPOBATH
oOpaTHOE€ U MPOTUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH IMPUMEPbl U KOHTPIPUMEDPSI,
UCIOJIb30BaTh METO/ MaTEMAaTHYEeCKON MHYKIINH; IPOBOAMTH J1I0Ka3aTeNbHbIE PACCYKACHUS IPU
peLIeHNH 3a]1a4, OLIEHUBATh JIOTUYECKYIO TPaBUIIBHOCTh PaCCyKICHMUIH;

* YMEHHME OIEpUPOBATH MOHATUAMM: MHOXKECTBO, IOAMHOXECTBO, OIEpallMM Hal
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHMKO-MHOKECTBEHHBIN amnmapar Juisl ONHUCaHUs
peasbHBIX MPOLIECCOB U SABICHUHA M MpPH pEIIeHUH 33734, B TOM 4YMCIE U3 APYIMX Y4eOHBIX
IIPEIMETOB;

* YMEHHME OINEepUpOBaTh MOHATUAMU: Tpad, CBI3HBIM rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 33JaBaTh M ONMCHIBaTh Tpadbl pazIUUHBIMU CIIOCOOAMM; HCIOJIb30BATh
rpadsl Ipy peleHuy 3aaay;

* yMeHHe CBOOOJIHO OINEpPUPOBATH MOHATUAMHU: COYETaHHME, IE€PECTAaHOBKA, YHUCIIO
COUYEeTaHM, YUCIIO MepecTaHOBOK; OMHOM Hpl0TOHA; yMeHNe MpUMEHATh KOMOWHATOpHBIE (PAKTHI
Y PacCyKIEHUS IS pELICHMs 3a/1a4;

* YMEHHUE OIEepUpPOBaTh MOHATUSIMH: HATYpaJbHOE YHUCIO, I€JI0€ YHUCIO, OCTATOK IO
MOJZYJIIO, PallMOHAIbHOE YMCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpPaJbHBIX, LIEJBIX,
paloHaIbHBIX, JIEHCTBUTENIBHBIX YHCEN; YMEHHE UCIOJIb30BaTh MPU3HAKU JEITMMOCTH,
HaMMEHBIINNA OOLIHI 1eUTeNb U HaMMeHbIIee 0011ee KpaTHoe, aIropuT™ EBKiKIa mpu pereHnu
3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMAMK CUUCIICHUS;

* YMEHHE CBOOOJHO ONEpPUPOBATH MOHATUSMU: CTENEHb C IIeJbIM MOKa3aTeseM, KOPEHb
HATypaJIbHOM CTENEeHM, CTENEeHb C PAalMOHAJIbHBIM MOKa3aTelleM, CTENEeHb C JIEHCTBUTEIbHBIM
(BelIecTBEHHBIM) IOKa3aTeNleM, JOrapugm 4ucia, CHHYC, KOCHHYC U TaHT'€HC IPOU3BOJIHHOTO
YHCIa,

* yYMEHHE OIEepUpOBaTh MOHATUAMHU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMa ypaBHEHUN U HEPABEHCTB, PABHOCUJIBHOCTh YpPaBHEHHUH,
HEPABEHCTB M CHCTEM, palMOHAJbHBIE, WPpPALMOHAIBHBIE, II0Ka3aTeJIbHbIE, CTEICHHBIE,
jorapumuyueckre, TPUrOHOMETPUUYECKNE YPAaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE PelllaTh
YPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IOMOILBIO Pa3JIMYHBIX NPUEMOB; PEIIATh YPAaBHEHUS,

5



HEPaBEHCTBA M CHUCTEMBI C ITapaMeTPOM; MPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelLIeHHs MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3 pa3InyHbIX 001acTel HayKU U pealbHOM KU3HM;

* YMEHHE CBOOOJHO ONEPHUPOBATH MOHATHAMU: rpaduk (yHKUIWHU, oOpaTHAs (YHKIIHS,
KoMIo3uuus (QyHKUMH, JuHEHHas (QyHKIUs, KBaapaTU4yHas (YHKLUSA, CTENEeHHas (YyHKLUUS C
HEeNbIM  [OKa3aTeleM, TPUTOHOMETpUYeckre (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMH, TTOKa3aTeabHas U jorapudmMudeckas GyHKIUHA, YMEHHE CTPOUTh Tpaduku QyHKIHUH,
BBINOJIHATH MPe0OpazoBaHus rpaduKoB PyHKIIHIA;

YMEHHUE UCII0JIb30BaTh rpauky GyHKIMN AJ1 U3yYEHUs IPOLIECCOB U 3aBUCUMOCTEN IIpU
peLIeHNHN 3334 U3 APYruX Y4eOHBIX IMPEAMETOB U M3 PeabHOM JKU3HU; BBIpaXXaTh (GOpMyIaMu
3aBUCUMOCTH MEXly BEJTUUYNHAMM;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMH: YETHOCTh (YHKUUH, MEPHUOJUYHOCTH
(GYHKLMH, OrpaHUYEHHOCTh (QYHKIMHU, MOHOTOHHOCTb (YHKLHUH, 3KCTpeMyM (YHKILHH,
HanOoJpIllee M HaWMEHbIIee 3HAYeHHS (YHKIMM Ha TPOMEXKYTKE; YMEHHE IPOBOIUTH
uccienoBaHue QyHKINH;

YMEHHE HCIIOJIb30BaTh CBOMCTBA W Tpapuku (GYHKIUA [UIs pemieHus ypaBHEHHIA,
HEpaBEHCTB M 3a/a4y C IapaMeTpamM; M300pa)xkaTb Ha KOOPAMHATHOW IIOCKOCTH MHOKECTBA
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

* yMEHHE CBOOOJHO OIEPHUPOBaTh MOHATUAMU: IOCIIEIOBATEILHOCT, apupMeTHYecKas
nporpeccusi, TEOMETpPHYECKash Mporpeccus, OCCKOHEYHO yOBIBaloOmasi TeOMETpPHUYECKast
nporpeccusi; yMEHUE 3a/1aBaTh IOCIIEJOBATEIBHOCTH, B TOM YHCIE C TIOMOIIBIO PEKYPPEHTHBIX
(opmyu;

* YMEHHE OIEepPUPOBATh MOHATHAMM: HENPEPHIBHOCTh (YHKLMH, aCUMNTOTHI rpaduxa
¢byHKIMU, TIepBas U BTOpasl MPOU3BOAHAS (YHKIUH, TEOMETPUYECKUNA U (DU3MUYECKHIA CMBICT
IPOM3BOJIHOM, IEpPBOOOPA3HAas, ONPEIeTICHHBIA HHTETPajl; yMEHUE HAXOIUTh aCUMIITOTHI rpaduka
(GYyHKIMU; yMEHUE BBIYUCIATH HMPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMITO3UIUH
(GyHKLUH, HAXOAUTh YpaBHEHUE KacaTelbHOH K rpaduky GpyHKIUY;

YMEHHE HCIOJIb30BaTh MPOM3BOMHYIO ISl MCCIENOBAHUS (QYHKIWH, Ui HAXOXKICHHS
HAWITYYIlero pelieHus B IPUKIaJHbIX, B TOM YHCJE€ COLUAIBbHO-3KOHOMUYECKUX U (PU3UUECKUX
3aadax, Ui ONPENENICHUsT CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMIAT W 00BeMBI GUTYp C
MOMOIIBI0 MHTErpajia; MPUBOIUTH MPHUMEPbl MAaTEeMaTHYECKOTO MOJIEJIMPOBAHUS C TOMOIIbIO
mudhepeHINaTbHBIX YpaBHEHHI;

* YMEHHE ONEepUPOBATh MOHATHIMH: KOMIUIEKCHOE YHUCIIO, COTPSIKEHHBIE KOMIUIEKCHBIC
4uciaa, MOJYIb W apryMEHT KOMIUIEKCHOIO YHcia, (GopMa 3alUCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TpUTOHOMETpUYEecKass U  aireOpauyeckas); yMeTb  MPOU3BOAUTH
apupMeTHUecKue ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIOIb30BAHUS
KOMIUIEKCHBIX YHCET;

* yMEHHE CBOOOJHO ONEpPUPOBATh MOHATHSAMHU: CpelHee apupMeTHYecKoe, MejauaHa,
HanOoJpIllee W HAaWMEHbIIEEe 3HAYCHHsS, pa3Max, AHUCIEPCHs, CTaHIApTHOE OTKIOHEHHWE s
ONKCaHMs YMCIIOBBIX JaHHBIX; YMEHHE MCCIIEOBATh CTAaTUCTUYECKHE JaHHBbIE, B TOM YHCIE C
NpUMEHEHHEM TpapUYeCKUX METOJOB M DJCKTPOHHBIX CpEACTB; TrpadUvecKd HCCIIeI0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO TMarpaMM pacceMBaHUA U JIMHEHHOM perpeccuy;

* YMEHHE HAaXOJUTh BEPOSTHOCTH COOBITHH C MCIIONB30BaHUEM TpaQHUECKUX METOJIOB;
OPUMEHSATH Ul pelIeHus 3a1a4 (pOpMyIbl CIOKEHUS U YMHOXKEHHsI BEPOSTHOCTEH, (hopmyry
MOJIHOM BeposiTHOCTH, (opMyny bepHymin, komOuHaTOpHBIE (DaKThl U (HOPMYIBI; OLIEHUBATDH
BEPOSITHOCTH pEalbHBIX COOBITHH; YMEHHE OIEepUpPOBaTh MOHATHSAMH: ClydailHas BeIMYHHA,
pacripesielieHie BEpOSTHOCTEH, MaTeMaTHYeCKOe OXHJIaHWe, JHUCIEpCHUsT W CTaHIapTHOE
OTKJIOHEHUE CIy4aiiHOM BeNUYMHBIL, (YHKIMH paclpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOTO,
M0Ka3aTeIbHOT0 M HOPMAIBHOTO paclpeelieHuid; YMEHHE MCIIOIb30BaTh CBOMCTBA M3yYEHHBIX
pacripesiesieHui 111 pelieHus 3a1a4; 3HaKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YUCEI, METOIbI
BBIOOPOYHBIX HCCIIEIOBAaHUH; YMEHHE IPUBOIUTE TIPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINAX YUCETT
B IIPUPOHBIX M OOLIIECTBEHHBIX SIBJICHUSIX;



* yMEHHUE CBOOOIHO ONEpUPOBATh MOHATUSAMH: TOUKA, MPsMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, Jy4Y, IUIOCKMM YroJ, IBYTpaHHBIA YTrOJI, TPEXI'PaHHBIA YroJl, IEpeceKaroluecs,
HapajuleJIbHbIE U CKPEIIMBAIOIINECS MPSAMBIE, APAIEIbHOCTh U MEPIEHANKYIIPHOCTD MPSMBIX
U IUIOCKOCTEH, Yroia MeEXAy NpSAMBIMH, Yrojl MEXAY HPSIMOW M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH; YMEHHE HCIIONB30BaTh NpPU PEIICHUH 3a]ad H3y4eHHbIE (AKThl M TEOPEMbI
IUIAHUMETPUM; YMEHHE OLEHHMBAaTh pa3Mepbl OOBEKTOB B OKpPYKAIOLUIEM MHUPE; yMEHUE
OIEpUpPOBaTh  IMOHATUSMM:  MHOTOTPAHHHMK, CEYEHHE  MHOIOIPAHHUKA,  I[PaBUIIbHBIN
MHOT'OI'paHHMK, ITpU3Ma, NUpaMuaa, GUrypa U MOBEpXHOCTh BpallleHHs], WIMHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyCAa M UWIMHAPA, MapauielbHbIE OCH WU
OCHOBAaHMIO, CEUEHHE lIapa, IUIOCKOCTb, Kacaromascs chepsl, LUIMHIPA, KOHYCA; yMEHHE
CTPOUTh CEYEHHWE MHOTOTpAaHHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (PUTYpBI M MOBEPXHOCTHU
BpAILlCHUs, UX CEYEHHUS, B TOM YHUCIIE C IIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHUE NIPUMEHSATh
CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSTENHEHO (POPMYTUPOBATH ONPEACTICHUS U3Y4aeMBbIX
(Guryp, BbIIBUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKHX (PUTYp, 00OCHOBBIBATh
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KJIACCH(PHUKAINIO (UTYp MO Pa3IMYHBIM MPHU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JIOMOJHUTEIbHbBIE TOCTPOCHMS;

* yMEHHE CBOOOJHO OIEPHPOBATH MOHATHAMH: IUIOMAAL (QHUTYPHl, 00beM (QUTYPHI,
BEJIMYMHA yIJa, PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKY NPSMBIMH, PACCTOSIHUE
MEXY TUIOCKOCTSIMH, IUIOINAAb C(epbl, TUIOMAAh MOBEPXHOCTH MHPAMHIIBI, TPU3MBI, KOHYCA,
WIMHAPa, 00beM Ky0a, IPSMOYTOJIBHOTO Napajuiesienunea, TUpaMuibl, TPU3Mbl, [UIUHIPA,
KOHYca, I1apa; yMEHUE HAXOAUTh OTHOIICHHE 00EMOB IMOA00HBIX QUTYD;

* yMeHHE CBOOOJHO ONEpUpPOBaTh MOHATHAMM: IBM)KEHHE, NapajljielbHbI MepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, MPeodOpa3oBaHue Moa00us, Mog00HbIe
(burypsl; yMeHue pacro3HaBaTh paBHbIE U I0JJOOHbBIE PUTYpHI, B TOM YUCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKType; YMEHHUE HCIOJIb30BaTh F€OMETPUUECKUE OTHOILIEHUS, HAXOAUTh T€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIAaAb, 00BEM) IPU PELLICHUH 33]a4 U3 JPYTUX YU4eOHbIX IPEIMETOB
Y U3 peajbHOU KU3HU;

* yMeHHME CBOOOJHO ONEpUPOBaTh MOHATHSIMHU: IMPSAMOYrojbHas CHCTEMa KOOpIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOpa Ha
YHCII0, Pa3NIoKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOM3BE/IEHHE, BEKTOPHOE MPOU3BEJICHHE,
yroJl MeXAy BEKTOpaMH; YMEHHME HCIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIM METOX AJIs
pelIeHNs TeOMETPUUECKHX 3a/1a4 U 3a]1a4 IPYTUX YYEOHBIX IPEIMETOB; ONIEPUPOBATH NOHATUIMU:
MaTpuna 2x2 1 3x3, onpeaeNuTeab MaTPULbl, TEOMETPUYECKUI CMBICI OIIPEAEITUTES;

* YMEHHME MOJEIHUPOBAaTh pEabHbIE CHUTYallUd Ha SI3bIKE MaTEeMaTHKH; COCTaBJISATh
BBIDQKCHMSI, YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBUIO 33aJaud, HCCIENOBATh
MIOCTPOEHHBIE MOJIENIM C UCIOJIb30BaHUEM amrnapaTa aareOpbl, HHTEPIPETUPOBATh MOTYUEHHbBIN
pe3yJIbTaT; CTPOUTHh MATEMATUYECKUE MOJEIIN C TIOMOIIBI0 TEOMETPUUYECKUX TOHITHH U BEINYMH,
pelath CBS3aHHbIE C HUMM NPAKTHYECKHE 3aJjaud; COCTaBJISATh BEPOSITHOCTHYIO MOJENb U
MHTEPIIPETUPOBATh IOJIyYEHHBIM pE3yJabTaT; pelaTh NPUKIAJHBIE 3aJadyd  CpPEICTBaMH
MaTeMaTHUYeCKOT0 aHaIN3a, B TOM YHCIIE COLIMATIbHO-IKOHOMHUYECKOT0 U (PU3UYECKOT0 XapaKkTepa;

* yMEHHE BBIOMPATh MOJIXOMSIINN METOA JIsl peLIeHNs 33/1a4K; TOHUMaHue 3HAYMMOCTH
MaTeMaTUKd B HW3YYEHHM MPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB M SBJIECHUMN; YyMEHHE
pacrno3HaBaTh NPOSIBJICHHE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE, YMEHHME NPUBOAUTH IPUMEpPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTH4ECKON HAYKH.



1.2.2. IlnaHupyeMmble pe3y/bTaThbl 0CBOEHHS 001e00pa3oBaTe1bHOI THCHMIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO.

Ocoboe 3HaueHne AUCUUIUIMHA UMeeT rpH popmupoBanuu u pazsutuu OK u I1K

Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHIIHIA

HnaHpreMHe PE3YyabTaThl OCBOCHUA TUCHUIITIMHBI

00mmme

JucuunnmHapHeie

OK 01. [ToHumaTh CyIIHOCTh U
COLIMAJIbHYIO 3HAYUMOCTh
cBoelt Oynymel mpodeccun,
IPOSIBJIATh K HEH yCTOWYMBBIN
HHTEpEC.

- TOTOBHOCTb K TPY/AY, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K aKTUBHOH J€ATEILHOCTH
TEXHOJIOTMYECKOW U COLIMAIbHON HAIIPABJICHHOCTH,
CIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO JCSITEIBHOCTD;

- HHTEPEC K pa3IMuHbIM cdepam nmpodheccuoHaIbLHON
JIeSITSIILHOCTH,

OBnaneHnue yHUBEpPCAIbHBIMHU Y4€OHBIMU
IMO3HABATEILHBIMH JCHCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSTEIBHO (POPMYIIMPOBATH U AKTYaJIM3HPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MTPU3HAK WU
OCHOBAHWUS JJIsl CPABHEHUS, KIIACCU(PUKALIUU U
0000IIICHHS;

- OINIPEACIIATH LIeNIN AeATENbHOCTH, 3a/1aBaTh apaMETPhI
Y KPUTEPUU UX JOCTHKCHHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U POTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBBI B I€SITEIbHOCTD, OIIEHUBATH
COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OIICHHUBATh PUCKHU
IIOCIICACTBUI IEITCIbHOCTH,

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MIPU PEIICHUHN
KU3HEHHBIX TIPoOIIeM

0) 0a30BbBIE UCCIIEIOBATEIbCKUE ACHCTBUS:

* YMEHHE ONICPUPOBATH MOHATUSAMHU: ONIPEACICHUE,
aKCHOMa, TEOpPEMa, CIIEACTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE (HOPMYIIUPOBKH;
yMeHue pOopMyIupoBaTh 0OpaTHOE
IPOTUBOIIOJIOKHOE YTBEPXKIICHHUE, TPUBOTUTH
IIPUMEPBI U KOHTPIPUMEPBI, UCII0JIB30BATH METOL
MaTeMaTU4eCKOW MHIYKIIUH; TPOBOANUTh
JIOKa3aTeIbHbBIC PACCYKICHHS MTPU PEUICHUH 337134,
OLICHUBATH JIOTHYECKYIO IMPABUIBHOCTD PACCyKICHHIA;
®* YMCHHC OIICPHUPOBATH NOHATUAMHA. MHOXKCCTBO,
HOJIMHO>KECTBO, OTIEpAIMU HaJl MHOXXECTBAMU; YMEHUE
HCIIOJIb30BATh TeOpeTHKO-MHOH(GCTBeHHLIﬁ arrapar
JUISL OTIMCAHMSI peaibHBIX MPOLIECCOB U SBJICHUN U MPH
pEeIIeHnH 3a1a4, B TOM YHCIIE U3 APYTUX Y4eOHbIX
IPEIMETOB;

* YMEHHE ONEPUPOBATh MOHATUAMU: Tpad, CBSI3HBIN
rpad, n1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE
3aJ1aBaTh U OMHUCHIBATh rpadbl pa3InyHbIMU
croco0amu; UCHOIB30BaTh Ipadbl MPHU PELICHUH 3a/1a4;
* YMEHHE CBOOOIHO ONEPUPOBATH MOHITUSMHU:
coyeTaHue, NepecTaHOBKa, YUUCIIO COUYETaHUH, YNCIIO
nepecTaHoBoK; OMHOM HbloTOHA; yMeHHE TPUMEHSTh
KOMOWHATOPHBIE (DaKThI U PACCYXKICHUS JUIS PELICHUS
3amad;

* YMEHHUE ONEePUPOBATH MOHATUAMU: HATYpaAJIbHOE
YHCIT0, [IEJI0e YMCII0, OCTATOK IO MOJIYIIIO,
palMOHAIIFHOE YHCII0, HPPAMOHAIBHOE YHCIIO,




- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIBLCKOMN 1
MIPOEKTHOM JIeITEIbHOCTH, HABBIKAMH Pa3peIeHuUs
pooem;

- BBISABJISITH IPUYUHHO-CJICICTBEHHBIC CBS3H H
aKTyaJIu3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
peIIeHNs, HaXOAUTh aPTyMEHTHI JIJIS JIOKa3aTeIbCTBa
CBOMIX yTBEPIKJICHUH, 337aBaTh MapaMeTPhl U KPUTSPUU
peIIeHUS;

- aHAJIM3UPOBATH MOJIYYCHHBIC B X0JIC PEIICHUS 3a1a91
pe3yabTaThl, KPUTUYECKH OIICHUBAThH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

-- YMETh [IEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO H
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX
obacrei;

- BBIZIBUTATh HOBBIC UJCH, IIPEIIaraTh OPUTHHAILHBIC
MOIXO/IbI U PEIICHUS;

1 CITIOCOOHOCTH UX MCIOJb30BaHUS B ITO3HABATEIILHON 1
COIMAJILHOW TIPAKTHUKE

MHO’KECTBA HaTYpaJIbHBIX, LIEJIbIX, PALIUOHAJIBHBIX,
JEHCTBUTEIIBHBIX YHCEIl; YMEHUE UCIIONIb30BaTh
IIPU3HAKU AETUMOCTH, HAUMEHbBIINN OOIIMNA JEIUTENb
U HauMeHblIlee oblee KpaTHoe, anroputM EBkimnia
IIPU pELICHNH 33]a4; 3HAKOMCTBO C pa3JIU4YHbIMU
MO3ULMOHHBIMH CHCTEMaMU CUUCIICHHUS,

* yMEHHUE CBOOOIHO ONEPUPOBATH MOHATUSMU: CTEIICHb
C LICJIBIM I10Ka3aTeeM, KOPEHb HATYPaJIbHOU CTEIICHH,
CTENEHb C PallMOHAIbHBIM I10KA3aTeNIEM, CTEIIEHb C
JeHCTBUTENIbHBIM (BEILIECTBEHHBIM) IOKA3aTENIEM,
Jorapudm 4uciia, CHHYC, KOCHHYC ¥ TAHT€HC
IIPOU3BOJIBHOTO YUCIIA;

* YMEHHE ONIEPUPOBATh MOHATUSAMU: TOXKAECTBO,
TOKJECTBEHHOE NpeoOpa3oBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPaBHEHUN U HEPABEHCTB,
PaBHOCHUIIBHOCTb YPAaBHEHUI, HEPABEHCTB U CUCTEM,
paloHaIbHbIE, UppPallMOHAIbHbIE, I0Ka3aTEIbHbIE,
CTETIEHHbIE, JJorapu(pMUIECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PelIaTh
YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
Pa3IMYHbIX IPUEMOB; pelllaTh YpaBHEHUsI, HEPAaBEHCTBA
Y CUCTEMBI C [TapaMEeTPOM; IPUMEHSATh ypaBHEHMUS,
HEPAaBEHCTBA, UX CUCTEMBI JUIs PeIlIeHUs
MaTEMaTHYECKUX 3a7a4 U 3a7a4 U3 PasIuuHbIX
oOnacTell HayKu U peaJlbHOM JKHU3HH;

* yMEHUE CBOOOHO ONEPUPOBATH MOHATUAMU: TpauK
¢byHKIMHM, 0OpaTHas PYHKIIHS, KOMIIO3UIUS (QYHKITHH,
JTUHeWHas QYHKIUS, KBaJpaTuyHas QyHKINA,
cTereHHast PYHKIHS C LEJbIM ITOKa3aTeleM,
TpUTOHOMETpHUYECKHe (QPYHKIMU, OOpaTHBIE
TpUTOHOMETpHUYecKne QYHKINH, TOKa3aTebHas U
jorapudpmuueckas QyHKIUHU; YMEHHUE CTPOUTh




rpaduKu GYHKIUH, BBIOIHATH MPEOOPa30OBaAHHS
rpadukoB QyHKITHI;

YMEHHUE HCIIONIb30BaTh rpaduKu QyHKIMN JJIs
M3y4EeHHsI IPOLIECCOB M 3aBUCUMOCTEH MPH peIlIeHUH
3a7a4d U3 IPYTUX Y4eOHBIX IIPEIMETOB U U3 PeaIbHON
’KM3HM; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEX]LY
BEIIMYMHAMU;

yMEHHUe CBOOOJHO ONEpUpOBaTh MOHATUAMU: YETHOCTb
(byHKINHY, TEPHOANYHOCTD (PYHKIIUH, OTPAHUIEHHOCTh
(GYHKLMH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
byHKIMHA, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS
(GyHKLIMU Ha IPOMEKYTKE; YMEHUE POBOAUTH
uccienoBanue QyHKINN;

YMEHHUE UCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIUN
JUTS PELICHUs ypaBHEHUH, HEPABEHCTB U 3314 C
napameTpamu; n300paxaTb Ha KOOPAUHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHHI,
HEPaBEHCTB U UX CUCTEM;

* YMEHHE CBOOOHO ONEPUPOBATH MOHITUSMHU:
M0CJIEeI0BATENbHOCTD, apu(MeTHYECKast TPOrPeccHs,
reoMeTpuyecKas mporpeccusi, 0eCKOHEUHO yObIBaroIas
reoMeTpHuuecKas IporpeccHsi; yMEHUe 3a1aBaTh
MIOCJIEIOBATEIFHOCTH, B TOM YHUCIIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpMYIT;

* YMEHHUE ONEPUPOBATH MOHITHUSIMHU: HETIPEPBIBHOCTD
(byHKIMHU, aCUMOTOTHI Tpaduka QyHKIMH, IepBas 1
BTOpasi MPOU3BOAHAS (YHKIINU, TEOMETPUICCKHIA U
(bu3nueckuii CMBICT MPOU3BOIHOM, TepBOOOpa3Has,
OTIpeNIeICHHBI UHTETPA; yMEHUE HaXOIUTh
aCUMIITOTHI rpaduKa GYHKINHU; YMEHHE BEIYUCISAThH
MIPOM3BOJIHBIC CYMMBI, IPOU3BEICHHSI, YACTHOTO U
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KOMIIO3UIIUH (PYHKIUI, HAXOUTh YpaBHEHHE
KacatelbHOU K rpaduKy QyHKIIHNH;

YMEHHUE MCIIOB30BaTh MMPOU3BOAHYIO IS
uccie10BaHus QYHKIMH, A1 HAXOXKACHUS
HAWTYYIIEro peieHus B MPUKIATHBIX, B TOM YUCIIe
COLIMAJIBHO-3KOHOMHUYECKUX U (PU3NUECKUX 3a]ladax,
JUISL OTIPENIEJICHUS] CKOPOCTH U YCKOPEHUS; HAXOJUTh
IUIOIIAAHN U 00bEeMBI (PUTYp C OMOLIBIO HHTErpaa,;

* YMEHHUE ONEPUPOBATH MOHATUSMHU: KOMIUIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIa, MOAYb U
apryMEHT KOMIUIEKCHOTO YHcia, (opMa 3armucu
KOMILJIEKCHBIX YHcel (TreoMeTpruIecKas,
TPUTOHOMETPHUYECKAs U anredpandeckas); yMeTh
IPOU3BOIUTH apU(PMETHIECKUE IeHCTBUS C
KOMILIEKCHBIMHU YHCJIaMU; TIPUBOIUTH TPUMEPHI
UCIOJIb30BaHUS KOMIUIEKCHBIX YHCEIT;

* YMEHHE CBOOOIHO ONEPUPOBATH MOHITHIMU: CPEIHEE
apumeTnyecKoe, MeJiana, HanboJbIlee U
HaMMEHbIIIee 3HAYCHUS, pa3Max, TUCTIIePCHs,
CTaHJApTHOE OTKJIOHEHHE ISl ONMCaHMs YMCIOBBIX
JAHHBIX; YMEHHUE UCCIIE0BATh CTATUCTUYECKHE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHNEM IrpaduuecKux
METO/IOB M 3JIEKTPOHHBIX CPENICTB; TpapuuecKu
UCCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW pErpeccuy;

* YMEHUE HaXOJUTh BEPOSTHOCTH COOBITHIL €
MCTIOJIb30BaHUEM I'pa)UIECKUX METOJIOB; TPHUMEHSTh
JUIS peleHus 3a7a4d GOpMYIIbl CJIOKEHUS U YMHOKEHHS
BEPOSITHOCTEH, POPMYITy TTOJTHON BEPOSITHOCTH,
dopmyny bepnymnu, komOuHaTOpHBIE (DAKTHI U
(OpMYITBI; OIIEHUBATH BEPOSITHOCTH PEaTbHBIX
COOBITHI; YMEHHE ONIEpUPOBATh MOHITUIMHU:

11



Clly4aiiHas BEJIUYHMHA, PACIIPEACICHUE BEPOSITHOCTEN,
MaTEMaTHYECKOE OXKHUAAHNUE, NUCTIEPCUS U CTaHIAPTHOE
OTKJIOHEHHUE CIYyYaliHOUW BETMYUHBI, (PYHKIIH
pacnpezeseHus U INIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEeIbHOI0 U HOPMAJIBHOTO PACIIPEIEICHHN;
YMEHHE HUCII0JIB30BATH CBOMCTBA U3yYEHHBIX
pacnpeneseHui s peleHus 3a1a4; 3HAKOMCTBO C
HOHATUSAMU: 3aKOH OOJIBIIMX YUCEIl, METO/IbI
BbIOOPOYHBIX UCCIIEI0BAaHUIN; YMEHUE IPUBOAUTD
IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSIX;

* yMEHUE CBOOOAHO ONEPUPOBATH MOHIATUAMU: TOUKA,
psmasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKHMH yToJl, ABYIPAaHHBIN Yo, TPEXIPaHHbIN yro,
IIEPECEKAIOINNECS, TIapalIEIbHbIE U CKPEIUBAIOIIUECS
IIpsIMbIE, TAPAJUIEIBHOCTD U MEPIEHANKYISIPHOCTD
IIPSAMBIX U IIJIOCKOCTEM, YIOJl MEXAY IIPSIMBIMH, YIOJl
MEXIY MPSMOH U IIIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU; YMEHHUE UCIIOJIB30BATh IIPU PELICHUU
3ajja4 U3y4eHHbIe (DAKThl U TEOPEMBI IUTAHUMETPHH;
YMEHHE OLICHUBATh pa3Mepbl 0ObEKTOB B OKPYKAIOIIEM
MHUpE; YMEHUE ONEPUPOBATH TOHATUAMU:
MHOT'OI'PAaHHUK, CEYEHNE MHOTOTPAHHHUKA, IPABUIIbHBIN
MHOT'OTPaHHMK, ITPU3Ma, MUpamMua, purypa u
MOBEPXHOCTh BpallleHus1, HWIMHAP, KOHYC, 1ap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUECHUs KOHYCa U LUIUHAPA,
IapajuIeJIbHbIE OCH MM OCHOBAHMIO, CEUYEHHE 1Iapa,
IUIOCKOCTB, Kacaromiasics cepsbl, IINHAPA, KOHYCa;
YMEHHE CTPOUTH CEUeHNE MHOTOTPAaHHUKA, U300paxaTh
MHOT'OT'PaHHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BpAIlICHUS,
MX CEYEHMs], B TOM YHUCJIE C IIOMOLIBIO AIEKTPOHHBIX
CPEACTB; YMEHHUE IPUMEHSATh CBOMCTBA
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reOMETPHUECKUX (DUTYP, CAMOCTOSTETEHO
(bopMynMpOBaTh OIIPEEIICHUS U3y4aeMbIX QUTyp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX M MPH3HAKAX
reoMeTpHUYecKuX (huryp, 000CHOBBIBATb UIIH
OIIPOBEPraTh UX; YMEHHE MPOBOJUTH KIacCH(PUKALINIO
¢buryp no pazaMuHbIM IPU3HAKAM, BBIIOJIHSATH
HEO0XOAUMBIE IOTIOTHUTEIbHBIE TIOCTPOCHHUS;

* yMEHUE CBOOOAHO ONEPUPOBATH MOHITUAMU:
wiomaab Gurypsl, 00semM GuUrypsl, BeTUUMHA yIia,
paccTosiHUe OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
MEXy IPSIMBIMH, PACCTOSTHUE MEXKTy TUIOCKOCTSIMH,
wiomaab chepsl, II0MIAb TOBEPXHOCTH TUPAMU/IBI,
NPU3MBI, KOHYCa, IWIMHAPA, 00BEM Ky0a,
IPSIMOYTOJIBHOTO Mapajulesenumneaa, MMpaMuIibl,
NPU3MBI, HWIMHAPA, KOHyCa, [Iapa; yMEHHE HaXOIUTh
OTHOIIeHHE 00bEMOB MOJOOHBIX UTYD;

* YMEHHE CBOOOIHO ONEPUPOBATH MOHITHIMHU:
JIBIDKEHUE, MapajlIeNIbHbIA IepeHoC, CHMMETPUS Ha
TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue mo100us, To100HbIE PUTYPHI; YMEHUE
pacrno3HaBaTh paBHbIE U I0JIOOHbBIE PUTYPBI, B TOM
qucie B IPUPOJE, UCKYCCTBE, apXUTEKTYpe; yMEHUE
MCTIOJIH30BaTh TE€OMETPUYECKHIE OTHOIICHUS, HAXOIUTh
reoMeTPHUECKUE BETMUMHBI (JUTMHA, YOI, TUIOLIAab,
00BeM) MU pelIeHNH 3a/1a4 U3 IPYTrUX y4eOHBIX
IPEIMETOB U U3 PeaIbHOM KU3HU;

* YMEHHE CBOOOHO ONEPUPOBATH MOHITHIMHU:
NPSAMOYTOJIbHAsI CHCTeMa KOOPAMHAT, BEKTOD,
KOOPJAWHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOM3BECHNE BEKTOPA Ha YHUCIIO,
pasyiokeHue BEKTOpa Mo 0a3ucy, CKaIsIpHOe
IPOU3BECHUE, BEKTOPHOE IPOU3BEACHUE, YTOJ MEKIY
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BEKTOPAMM; YMEHHUE UCII0JIb30BATH BEKTOPHBIN U
KOOPJAMHATHBIA METO/ JIJISl PELLIEHUs] T€OMETPUUECKUX
3aj71a4 ¥ 3a/1a4 APYruX y4eOHBIX MPEAMETOB;
OINEpUPOBATh MOHATUAMM: MaTpulia 2x2 u 3x3,
OINpPEAEINTEND MaTPULIbl, TEOMETPUUECKHUIM CMBICIT
OIpEIETUTENS;

* YMEHHUE MOJEJINPOBATh PEAJIbHBIE CUTYAllUH Ha SI3bIKE
MaTE€MaTHUKU; COCTABIIATh BBIPAKEHUS, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
MCCJIEA0BATh IOCTPOCHHBIE MOJEIIN C UCIIOJIb30BAHUEM
anmnapara anreOpbl, MHTEpIPETUPOBATD [1OIYYE€HHBIH
pe3ynbTaT; CTPOUTh MaTEMAaTUYECKHE MOJEIH C
MTOMOIIBIO TEOMETPUUYCCKUX TTOHITHI U BEJIMYUUH,
pemarh CBsA3aHHbIE C HUMHU NIPAKTHYECKUE 3a]1aUH;
COCTaBJISITh BEPOSATHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTaT; peliaTh
IIPUKJIAJIHBIE 33]1a4M CPEJICTBAMU MAaTEMaTHUECKOTO
aHaJIn3a, B TOM YHMCJIE COLIMATIbHO-I)KOHOMHUUYECKOTO U
(PUBUYECKOTO XapaKTepa;

* YMEHHE BBIOMPAThH MOIXOSIINN METOJT U
COOTBETCTBYIOIINN aITOPUTM IS PEILICHUs 3a]1auu;
MMOHUMaHNE 3HAYUMOCTH MAaT€MAaTUKU B U3YUECHUU
MPUPOJHBIX U OOIIECTBEHHBIX MTPOLIECCOB U SBJICHUM;
YMEHHUE Pacro3HaBaTh MPOSIBJICHUE 3aKOHOB
MaTE€MaTHUKHU B UCKYCCTBE, YMEHUE TPUBOINUTH
MpUMEPBl MATEMATUYECKUX OTKPBITHI pOCCUNCKON U
MHPOBOM MaTeMaTH4eCKON HayKH.

OK 02. Opranu3oBbIBaTh
COOCTBEHHYIO JI€ITEIIbHOCTb,
BBIOMpATH TUIIOBBIE METO/IBI U
CHOCOOBI BBITTOJTHEHUS
npodeccHOHATBHBIX 33]1ay,

B o6nacTy IeHHOCTH Hay4YHOTO MTO3HAHUS:

- cpOpMUPOBAHHOCTH MUPOBO33PEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 0OILIECTBEHHOM MPaKTUKH, OCHOBAaHHOTO Ha

* yMEHHUE CBOOOHO ONEPUPOBATH MOHATUAMU: TpaPuK
¢byHKIMHM, 0OpaTHas PYHKIIHS, KOMIIO3UIUS (QYHKITHH,
TUHeWHHas yHKIM, KBaJpaTU4Has GyHKLUA,
cTereHHast PYHKIIHS C LEJbIM ITOKa3aTeleM,
TPUTrOHOMETpHUYECKHe QYHKIMH, OOpaTHBIE
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OLIEHUBATh UX YPPEKTUBHOCTD
Y Ka4yecTBo.

JMAJIoTe KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE S3bIKOBOM M YU TATEIBCKOMN
KYJIbTYpPbI KaKk CPE/ICTBA B3aUMOJICHCTBUS MEXTY
JIOJIbMU ¥ TIO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTH HAyYHOU e TEIbHOCTH,
TOTOBHOCTBH OCYIIECTBIISITH IPOSKTHYIO
HCCIIEIOBATENbCKYIO A TeIbHOCTh UHIUBUAYAIbHO U B
rpymre.

OBnaznenue yHUBEpPCAIbHBIMHU Y4€OHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

B) paboTa ¢ uHpopMaIuei:

- BIIQJICTh HABBIKAMU TOJTy4eHUsI HHPOPMAITUHU U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYIIIECTBIISTH TIOUCK, aHAIN3, CHCTEMATH3AIUIO U
WHTEpPIpETAINIO MHPOPMALIMK Pa3INYHbIX BUIOB U
(dhopM TIpeICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4eTOM
Ha3HAYeHUS HHPOPMAIINH U 1[EICBON ayTUTOPHH,
BBIOMpAasi ONITUMAIBHYIO (DOPMY MPECTABICHUS U
BH3YaJIM3aIiy;

- OIIEHUBATh IOCTOBEPHOCTb, JIESTUTUMHOCTh
nH(OpPMAIIHHY, €€ COOTBETCTBHE MTPABOBBIM M MOPATLHO-
ATUYECKHM HOPMaM;

- HCIIOJIB30BATh CPeIcTBA MHPOPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPraHU3aIMOHHBIX
3a/1a4 ¢ coOMroeHreM TpeOOBaHUI SPTrOHOMUKH,
TEXHHUKHU 0€301TaCHOCTH, TUTHUECHBI, peCypcocOepeKeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOpMAIMOHHOM
0E30IMaCHOCTH;

TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTelIbHas U
norapupmuueckas GyHKIUU; YMEHUE CTPOUTh
rpaduKu GYHKIUH, BBIOIHATH MPEOOPA30OBAHHS
rpadukoB QyHKITHI;

YMEHHUE HCIONIb30BaTh rpaduku GyHKIUN 715
M3y4EeHHsI IPOLIECCOB M 3aBUCUMOCTEH MPH peIlIeHUH
3a7a4d U3 IPYTUX Y4eOHBIX MIPEIMETOB U U3 PeaIbHON
’KM3HM; BBIPAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEX]LY
BEIIMYMHAMU;

yMEHHUe CBOOOJHO ONEpUpOBATh MOHATUAMU: YETHOCTb
(byHKINHU, TEPHOANYHOCTD (PYHKIIUH, OTPAHUIEHHOCTh
(GYyHKLNH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
(GyHKIIUHM, HanOoJIbIIIEe U HAUMEHbIIIEE 3HAYCHUS
(GyHKLINU Ha IPOMEKYTKE; YMEHUE POBOAUTH
uccienoBanue QyHKINN;

YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIMN
JUTS PELICHUs ypaBHEHUH, HEPABEHCTB | 3214 C
napameTpamu; n300pakaTh Ha KOOPAWHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHHUI,
HEPaBEHCTB U UX CUCTEM;

* YMEHHUE ONEPUPOBATH MOHITUSMU: TOXKIIECTBO,
TOKIECTBEHHOE Mpeo0pa3oBaHue, ypaBHEHNE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHHIA U HEPABEHCTB,
PaBHOCHJIBHOCTh YPAaBHEHUH, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPPAlOHAIBHBIC, TIOKA3aTEIbHBIE,
CTETIEHHbIE, JIorapu(pMUIECKue, TPUTOHOMETPUUYECKHE
ypaBHEHWMsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE PeIIaTh
YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI C IOMOIIIBIO
Pa3IMYHBIX IPUEMOB; PeIIaTh YpaBHEHHSI, HEPAaBEHCTBA
U CUCTEMBI C ITapaMeTpOM; IPUMEHATh YPaBHEHUS,
HEPaBEHCTBA, MX CHCTEMBI JIJISl PEIICHUS
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- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUIHOCTH

MaTeMaTHYECKUX 3314 U 33/1a4 U3 Pa3InIHbIX
obacTell HAyKU U peaIbHOM JKU3HH;

* yMEHHUE CBOOOIHO ONEPUPOBATH MOHITHIMU:
JBUKEHHE, NTapaJuIeNbHBINA IEPeHOC, CHMMETPHS Ha
IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHue 1Moa00us, MOA00HbIE GUTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE U IOJO0HBIE (PUTYPBI, B TOM
qrclie B IPUPOJIE, UCKYCCTBE, apXUTEKTYpe; YMEHHUE
UCTIOJIb30BATh TE€OMETPUYECKHE OTHOIICHHSI, HAXOIUTh
reoMeTpUYECKUEe BETMUMHBI (IJIMHA, YTOJ, IJI0MAIb,
00BEM) NPU pELICHUH 3a]1a4 U3 IPYTUX YU4eOHBIX
MIPEJIMETOB U U3 PEAIbHOM JKU3HH;

OK 03. IIpuHuMaTh pereHus
B CTAH/IapPTHBIX U
HECTAaHAAPTHBIX CUTYAIHIX
HECTH 3a HUX
OTBETCTBEHHOCTb

B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUSI:

- chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI,
ATUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIICHUBATh CUTYAILIUIO U IPUHUMATH
OCO3HaHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE
yCTOMYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTEISIM U
(Wnn) IpyruM YieHaM CeMbHU, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMEMHOMN
YKU3HHU B COOTBETCTBHMHM C TpaguUUsMU HapoaoB Poccuu;
OBnazieHue YHUBEPCAIbHBIMU PETYISITUBHBIMU
JEUCTBUSAMMU:

a) CaMOOPTaHU3AITHUS:

- CAMOCTOSITEIBHO OCYIIECTBIISITH TO3HABATEIbHYIO
NeSTeTbHOCTD, BBISIBIISTH IPOOJIEMBI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHBIE 3a/1a4U B
00pa3oBaTeNbHON JAEATEIHPHOCTH U KU3HECHHBIX
CUTYaIUIX;

* YMEHHE ONIEPUPOBATh MOHATUSAMU: TOXKAECTBO,
TOKJECTBEHHOE NpeoOdpa3oBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh YPABHEHUH, HEPABEHCTB U CUCTEM,
paloHaIbHbIE, UpPALlMOHAIbHBIE, I0KA3aTEIbHbIE,
CTETIEHHbIE, JJorapu(pMUIECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PelIaTh
YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
Pa3IMYHbIX IPUEMOB; pelllaTh YpaBHEHUsI, HEPAaBEHCTBA
U CUCTEMBI C [TapaMeTPOM; IPUMEHSATh YPaBHEHMS,
HEPAaBEHCTBA, UX CUCTEMBI JUIs PeIlIeHUs
MaTEMaTHYECKUX 3a7a4 U 3a7a4 U3 Pa3IuuHbIX
oOnacTell HayKu U peaJibHOM JKHU3HH;

* yMEHHUE CBOOOAHO ONEPUPOBATH MOHATHIMHU:
wiouaab GUrypsl, 00bemM QUrypbl, BETUYUHA yTia,
paccTosiHuE OT TOYKHU J0 INIOCKOCTH, PACCTOSTHUE
MEXy NPSIMBIMH, PACCTOSIHUE MEX]TY IJIOCKOCTSAMU,
wiomaab chepsl, IIIO0MIAL TOBEPXHOCTH MTUPAMUJIBI,
MPU3MBI, KOHYCa, IIMINHIPA, 00BEM Ky0a,
IPSIMOYTOJIBHOTO NTapaJuIeIeNUNe1a, TUPAMUBL,
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- CaMOCTOSTEIbHO COCTABJIATH IJIaH PELICHUS
IPOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOUYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

CIOCOOCTBOBATh (POPMUPOBAHUIO H MTPOSBICHUIO
LIMPOKOM 3pYAMLIMU B Pa3HBIX 00JaCTAX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBCHB;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MPUEMbI pe(UIEKCUU ISl OLICHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh
pEeLIeHUs 10 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIN UHTEIIEKT, TPeIoaratumi
c(hOpMHUPOBAHHOCTD:

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEH CTPEMIICHUE K
JOCTUKEHUIO 1IEJIU U YCIeXY, ONTUMU3M,
MHULMATUBHOCTh, YMEHUE IEHCTBOBATh, HCXOMS U3
CBOHMX BO3MOKHOCTEH;

- HMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
SMOILIMOHAIBHOE COCTOSIHUE JPYTUX, YIUTHIBATh €0 MpU
OCYILECTBICHUH KOMMYHHUKAIUH, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

- COLIMAIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIOCOOHOCTh
BBICTPAauBaTh OTHOIIEHHUS C IPYTUMHU JIFOJIbMU,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peiaThb
KOH(JIMKTBI

MPU3MBI, IWIHH]PA, KOHYCA, I1apa; YMEHUE HAXOIUTh
OTHOIIIEHHE 00BEMOB MOJOOHBIX PUTYD;

* yMEHUE CBOOOIHO ONIEPUPOBATH MOHSATUSIMHU:
MPsIMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPJIUHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOpA Ha YUCIIO,
pa30kKeHUe BEKTOpa 10 0a3ucy, CKaIsipHOe
MIPOU3BE/ICHNE, BEKTOPHOE MTPOU3BEACHUE, YTOJ MEXKIY
BEKTOPAMH; YMEHHUE HCIIOJIb30BATh BEKTOPHBIN U
KOOPJMHATHBIN METOJ ISl pEIICHUS TEOMETPHUECKHUX
3a/1a4 ¥ 3aJ1a4 IPyrux y4eOHBIX MPEIMETOB;
OINEepUPOBATh MOHATUAMM: MaTpulia 2x2 u 3x3,
OTIPEICTUTEh MAaTPUIIBI, TEOMETPUIECKUN CMBICIT
OTIpeeITUTENS;

OK 06. PaGoTaTh B KOJIJIEKTHBE
1 KomaHe, 3pGeKTUBHO
00IIaThCs ¢ KOJIJIETaMH,
PYKOBOJICTBOM,
OoTpeOUTENSIMU.

TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HABBIKAMHU yueOHO-HCCIEA0BATEIHCKOM,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

* YMEHUE HaXOJUTh BEPOSTHOCTH COOBITHII C
UCTIOIh30BaHUEM IpahUIECKUX METOJIOB; IIPUMEHSTh
JUIS peleHus 3a7a4d GOpMYIIbl CJIOKEHNUS U YMHOXKEHUS
BEPOATHOCTEH, (hOpMYITy TIOJTHONU BEPOSATHOCTH,
dopmyny bepnynnu, koMOuHaTOpHBIE (DaKThl U
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OBnazieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIIbHOCTD:

- IOHUMATh M UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHTHOM
Y UHJIUBUIyaJIbHOU PabOThI;

MIPUHUMATH 1I€JTH COBMECTHOM IeITEIbHOCTH,
OpraHU30BbIBATh U KOOPJAUHUPOBATH JEHCTBUS 110 €€
JOCTH)KEHHIO: COCTABIIATh IJIaH JEHCTBHH,
pacrnpenenaTb pojik ¢ y4eTOM MHEHUM YYaCTHUKOB
00CYyXXIaTh pe3yNbTaThl COBMECTHON paboThI;

- KOOPJAMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUAX
peaIbHOTO, BUPTYAIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAIIHIX, POSBIISATH
TBOPYECTBO U BOOOPAKEHHE, OBITh HHUIIMATHBHBIM.
OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU
JIECTBUSIMHU:

T') IPUHSATHE ce0sl U IPYTHUX JIIOICH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JOJEH IpH
aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYIUX JIIOJEH Ha
OIUOKHU;

- pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU
JPYTOro YeoBeKa

(bopMyIIbI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX
COOBITHI; yMEHHE ONIepUPOBATh MOHATUAMU:
Clly4aiiHas BEIMYMHA, PACIIPEAEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKO€e OKUAAHUE, TUCIIEPCHs] U CTAHIAPTHOE
OTKJIOHEHHUE CIYy4aliHOUW BETMYUHBI, (PYHKIHH
pacripeielIeHus ¥ IIIOTHOCTH PaBHOMEPHOTO,
I10KAa3aTeIbHOI0 U HOPMAJIBHOT'O PacIpeleiIeHUI;
YMEHHUE HCII0JIb30BaTh CBOMCTBA N3yUEHHBIX
pacnpezeneHui s peleHus 3a1a4; 3HAKOMCTBO C
HOHATUSMU: 3aKOH OOJIBIIMX YUCEI, METO/IbI
BbIOOPOYHBIX UCCIIEI0BAaHUMN; YMEHUE IPUBOJAUTD
IIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YKCEN B
MPUPOHBIX U OOIIECTBEHHBIX SIBIICHUSIX;

* yMEHUE CBOOOHO ONEPUPOBATh MOHATUAMU: CTEIICHb
C 1IeJIBIM [T0Ka3aTesieM, KOPEeHb HaTypaJbHOU CTENEeHH,
CTEIIEHb C pallMOHAJILHBIM [10Ka3aTelIeM, CTENEHb C
JIEHCTBUTEIIbHBIM (BEIIECTBEHHBIM) MOKA3aTeNEM,
JorapudMm yucia, CHHYC, KOCHHYC ¥ TaHT€HC
IIPOU3BOJILHOTO YUCIIA;

* yMEHUE CBOOOHO ONEPUPOBATH MOHATUAMU: TpauK
¢GyHKIMHM, 0OpaTHas PYHKIIUS, KOMIIO3ULUs QYHKIUH,
JTUHeWHas pyHKIM, KBapaTH4Has GyHKLUA,
cTereHHast PYHKIIHS C LEJIbIM ITOKa3aTeleM,
TPUTOHOMETpHUUYECKHe QYHKIMU, OOpaTHBIE
TPUTOHOMETpHYECKHE QYHKIUH, TOKa3aTeIbHas U
Jorapupmuueckas QyHKIUU; YMEHHUE CTPOUTh
rpaduky QyHKINNA, BBIOIHSITH IPE0Opa30BaHUS
rpaduKoB (QyHKIIHIA;

YMEHHE HCI0JIb30BaTh rpadUKu QYHKIMN IS
M3YYEHHUS MIPOLIECCOB U 3aBUCUMOCTEN MPU PELLIEHUN
3aJa4 U3 IpYrux y4eOHbIX MPEAMETOB U U3 pealbHOU
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YKU3HH; BBIpAXaTh (POPMYITaMU 3aBUCUMOCTH MEXKILY
BEJINYNHAMU;

yYMEHHUE CBOOOHO ONEPUPOBATH MOHITUSIMHU: YETHOCTD
GYHKIMH, TEPHOINIHOCTh (QYHKIINHU, OTPaHHYEHHOCTD
(byHKIINY, MOHOTOHHOCTB (DYHKILIUH, SKCTPEMYM
GyHKIMH, HanOOJIbIIIEE U HANMEHBIIIeE 3HAYCHUS
(GyHKINU Ha TPOMEKYTKE; YMEHUE IPOBOAUTH
UCCIIe0BaHUE (QYHKIIIH;

YMEHHUE HCIOJIb30BaTh CBOMCTBA M rpaduku QyHKIUN
JUISL peILICHNs] YpaBHEHUH, HEPAaBEHCTB M 33134 C
napameTpamu; n300pakaTh Ha KOOPAWHATHOM
TUTOCKOCTH MHO’KECTBA PEILICHUH YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

I1K1.3 CoGuparts,
aHATM3UPOBATH
CHCTEMaTH3HPOBATh
MOATOTOBJICHHBIN MaTepHal
MIPH IPOCKTHUPOBAHUH U3ICTUI
JICKOPATUBHO- MTPUKJIATHOTO
HCKYCCTBA.

- BIIQJICTh HaBBIKAMU MOJICJIMPOBAHUS peaTbHbIX
CUTYaIlMi Ha sI3bIKE MaTEeMaTUKH, HABBIKAMU
paspeleHus mpoodiem;

- AaHAJIM3UPOBATH MOJYUYCHHBIE B X0JI€ PEIICHUS 3aa4u
PE3yNbTaThl, KPUTUYECKH OIEHUBATh HX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIIOBUSIX

* YMEHHME MOJCINPOBATH PEAJIbHBIE CUTYallUU Ha SI3bIKE
MaTEeMaTUKH; COCTaBJIATh BbIPaKEHUS, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
HCCJIEI0BATh IOCTPOEHHbBIE MOJIENIN C UCIIOIb30BAHUEM
anmapara anreopbl, HHTEpIPETUPOBATh MOTYUESHHBIN
pe3yJbTaT; CTPOUTh MAaTEMaTHUYECKHE MOJIEIH C
MTOMOUIBIO0 TEOMETPUUYECKUX ITOHATHI U BEJIUYHH,
pelaTh CBA3aHHbIE C HUMU IIPAKTHUYECKUE 33]1auH;
COCTaBIIAATh BEPOSTHOCTHYIO MOJIEND U
MHTEPIPETUPOBATH MOJTYUEHHBIN pe3yibTaT; pelarh
IIPUKJIAIHBIE 33/1a4M CPEACTBAMU MAaTEMaTHUECKOT O
aHaJln3a, B TOM YHCJIE€ COLIMAaIbHO-9KOHOMUYECKOT0 U
(bU3MUecKoro xapakrepa;

* yMEHHE BBIOMPATh NOIXOAMINNA METO U
COOTBETCTBYIOIIMH aITOPUTM JIsl PELLIEHUS 3a]auu;
MOHMMAaHHUE 3HAYUMOCTH MaTEeMAaTUKHU B U3y4YE€HUU
MPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUI;
YMEHHE Pacro3HaBaTh MPOSBIEHNE 3aKOHOB.
MaTEMaTHKHU B UICKYCCTBE, YMEHHE TPUBOJIUTH
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IIPUMEPBI MATEMATHYECKUX OTKPBITUI POCCUNCKOU U
MHPOBOM MaTEMAaTHYECKON HAYKH
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATIIIMHBI

2.1 O0beM QM CHUIIMHBI U BHAbI YU4eOHO# padoThI

Bun yuebHo# paboThI ObbeMm B
Jacax
MaxkcuMmasbHas yueOHas Harpy3Ka (BCero) 150
OO6si3arenbHas ayAuTOpHasl yueOHasi Harpy3ka (BCero) 100
Conepxanue 100
BT. 4.
TEOPETHUECKOE 00yUIeHUE 42
MPAKTUYECKHUE 3aHITHS 58
71a00paTOPHBIE 3aHITHUS 0
KOHTPOJIbHBIE pabOThHI 0
[MpuknagHoit Moy (WK MpodecCuOHATBHO-OPUEHTUPOBAHHOE 30
cojiepkanue) **
BT. 4.
TEOPETHUECKOE 00yUIeHUE 30
MPAKTUYECKHUE 3aHITHS 0
71a00paTOPHBIE 3aHITHUS 0
KOHTPOJIbHBIE pabOThI 0
IpaKkTHYeCcKas MoJroToBKa™ 30
camocTosTeNbHas (BHeayauTopHas) padbota oOydaromierocs (Bcero) | 50

B TOM YHCJIC:
paboma ¢ UCMOYHUKAMU,
n0020moeKa  O00KNA008, UHMOPMAYUOHHBIX  COOOWeHUl,  Npe3eHmayul,

pedhepamos

IMpome:xkyTouHast aTTecTanmus (KOHCYJIBTAIIUH - 2 U 9K3aMEH - 5)




2.2. TemaTuyeckuii mjiaH u coaep:xxkanue rucumiuabl OY AI1.04 «MaTemaTuka»

HanmenoBanue pa3nenoB u

Copnepxxanue yuaeOHOro MaTepHasa, 1JabopaTopHble U IPAKTHUECKHE

O0BeM YacoB

®opmupyemblie oo1HIe

TeM paboThl, caMOCTOsATENIbHAS paboTa 00yyaromuxcs, KypcoBas padoTa U IpoecCuOHabHbIE
(mpoekT) (ecyiu NpelyCMOTPEHHI) KOMIETEHIINH
1 2 3 4
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHO# IIKOJIbI 12/4 OK 01, OK 02,
Tema 1.1 Cojep:kanne yueGHOTo MaTepHaa: 4 OK 03, OK 06
Ienp u 3a1a4n MaTeEMaTUKH 1. ba3oBble 3HaHUS M YMEHUS IO MAaTeMaTHKE B MPO(HECCHOHATEHON 2 1K 1.3
IIPU OCBOCHUHU U B IOBCETHEBHOM JIeATEIHHOCTH.
CIICLUAJIBHOCTH. JlabopaTopHbie paboOTHI -
IIpakTH4yecKue padoThl: 2
2. BX0JIHOI KOHTPOJIb. 2
Tema 1.2 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJEP:KAHUE! 4/2
ITonsaTue xopus n-oii crenenn | 3. Kopuu u crenenn. Kopau HaTypanbHO# CTENCHH U3 YHCIIA U HX 2
U3 IEUCTBUTEILHOI'O YHCIIA. CBOMCTBA.
CaoiicTBa KOpHS n-0i Crenenu ¢ paliMOHAJIbHBIMU I1OKa3aTeNIAMU, UX cBOMCTBA. CTeneHu ¢
creneHu. YucnoBbie JeHCTBUTENILHBIMHY MOKa3aTeIiMU. CBOICTBA CTENEHH C
BBIPA)KEHUS U IIPE0Opa30BaHUsA | IEHCTBUTEILHBIM ITOKA3aTEIEM.
YpaBHEHHUs U HEPABEHCTBA. [IpeoOpa3oBanue pallMOHAIBHBIX U UPPALIMOHATIBHBIX BBIPAKEHUH.
[TpeoOpa3oBaHue CTENEHHBIX U MOKa3aTEIbHBIX BHIPAXKEHUH.
[TonsiTvie KOpHS N-0M CTENEHH U3 IeHCTBUTENBHOTO yncia. CBoiicTBa
KODPHSI N-OW CTENIEHH.
UYucnoBsle BbIpaxeHHs U peodpa3oBanus. JInHelHble, KBaApaTHbIE
YPaBHEHHUS U HEPABEHCTBA.
JlabopaTopHbie pabOThI —
IIpakTH4eckue padoTsl ¢ npogheccuonanbHO-0pUeHMUPOEAHHHIM 2/2
co0epicanuem:
4. Yucna u Beruucienus. Belpaxenus u npeoOpa3oBaHusl. 2/2
CamocrosiTensHas (BHeayAUTOpHas ) paboTa 00yJaronuxcs: 2
paboTa c HCTOYHHKAMHU, paboTa ¢ yueOHOM auTeparypon
Tema 1.3 Coaep:kanue y4eOHOro MaTepHaJaa 2

JlabopaTopHbie pabOTHI
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I'eomeTpus Ha TUIOCKOCTH. IIpakTHyeckue padoThl: 2
5. Buzbl minockux ¢uryp u ux miomans Pemienne 3aia4 o pasaeny 2
«[InanumeTpus.»
Tema 1.4 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP/KAHME ! 2/2
[IpolieHTHBIE BEIYUCIICHHUS. - -
Beruncnenus ¢ JlaGopaTopHbie pabOThI
TMPUOJHIKCHHBIMA JTAHHBIMH. IIpakTnyeckue padoThl ¢ HPopeccuoHaIbHO-0PUECHMUPOBAHHBIM 2/2
cooeprcanuem:
6. [IpocThie MPOLEHTHI, pa3HbIC CLIOCOOBI MX BhIanciacHUs. CII0KHbBIE 212
npoueHTHI. Perienne 3a1ad Ha IPOICHTHBIE BRIYUCIICHUS.
Brrurcnienus ¢ mpuOIMKEHHBIMU JTAHHBIMHU.
Pa3nes 2. YpaBHeHHSs] M HepaBeHCTBA 8/2 OK 01, OK 02,
Tema 2.1 Coaep:xanue y4eOHOIro MaTepuaJa; 4 OK 03,
Meroas! pemenus 7. JIpoOHO-paniuoHaIbHbIE YPAaBHEHUS U HEpaBeHCTBA. MeTo bl 2 1K 1.3
ypaBHEHU U HEPABEHCTB. pemenus. UpparuonanbHble ypaBHEHUS! M HEpABEHCTBA. MeTo1bI
pELICHHUS.
JlaGopaTopHbie pabOThI —
IIpakTHyeckue padboThbl: 2
8. Pemenne 1poOHO-pallnOHAIbHBIX YPaBHEHUH U 2
HepaBeHCTB. PemeHne uppannoHaIbHBIX YpaBHEHUI M HEPABEHCTB.
Tema 2.2 Conep:xanue yueOHOro MaTepuasa; 4
Cucrembl ypaBHEHUN U -
HEPABEHCTB.
JlabopaTopHbie pabOThI —
IIpakTH4eckune padoTshl: 2
9. Tlonsarue onpexaenutens 2x2. Meron onpenenureneii (Kpamepa) 2
JUISL pellieHrs CUCTEeM JTMHENHbIX ypaBHeHu. Meton [Maycca (ans
cucteMm 2x2). Pemienue cucreM JTMHEWHBIX ypaBHEHUHN 2X2 METO/I0M
ONPEAECITUTENEN.
Tema 2.3 Conep:xaHue yueOHOro MaTepuaJa; 2/2
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CocraBiieHue u penieHue

JlaboparopHbie pabOTHI

npodeccnoHaNbHbIX 3a]a4 C IIpakTHyeckue padoTsl ¢ npogheccuonanbHo-opueHmupoaHHbIM 212
IIOMOILBIO YPABHEHUM. cooepircanuem:
10. CocraBienue u penieHue mpodeCCHOHATBHBIX 3a/1a4 C IIOMOIIBIO 2/2
YpaBHEHUH.
CamocrosTenbHas (BHEayIMTOPHAS) paboTa 00y4aronuXCs: 2
paboTa ¢ uCTOYHUKAaMU, paboTa ¢ yuyeOHOH JIuTepaTypoit
Paznen 3. Crenenu u KopHu. CteneHHasi GyHKIUs 6 OK 01, OK 02,
Tema 3.1 ConeprxaHue y4eOHOro MaTepuaJia; 4 OK 03, OK 06
OyHKIMH, UX CBOHCTBA. 11. O6nacte omnpeneneHuss © MHOKECTBO 3HaAUE€HUH (QyHKIIMH. 2
CriocoOwI 3a1anust QyHKITUH. YETHOCTH, HEUETHOCTH, MEPUOANIHOCTD PyHKIUI. Cr1OCcOObBI 3a1aHUs
byHKIHIA.
JlaGopaTopHbie pabOThI —
IIpakTHyeckue padoThbl: 2
12. HaxoxaeHue 00JacT OnpeIeieHus JPOOHO-PAIIMOHATBHBIX 2
dbyukuuii. MccnenoBanue Ipyrux CBOMCTB PyHKIIHMH.
Tema 3.2 Copepxxanue y4eOHOro MmaTepmuaJia; 2
CrenenHast GyHKIMS C 13. CrenieHHast GyHKIUS C paIllMOHATBHBIM TIOKa3aTelieM, ¢ 2
paroHaIbHBIM CBOICTBa U rpaduKu.
TMOKa3aTelsIMM, €€ CBOMCTBA U | JlTabopaTopHEIE pabOTHI —
rpaduky. IpakTH4ecKne paGoThl: -
CamocrosiTenbHas (BHeayAUTOpHas ) paboTa 00yJaronuxcs: 2
paboTa c HCTOYHMKAMHU, paboTa ¢ yueOHOM auTeparypoi
Pasnea 4. [loka3zarenbHasi QyHKUMS 6 OK 01, OK 02,
Tema 4.1 Conep:xxaHue yueOHOro MaTepuaJa; 2 OK 03, OK 06
[TokazarenpHast QyHKIHS, e 14. TlonsTHe nokazarenpHOM QYHKIIMHU, €€ CBONCTBA U rpaduK. 2
CBOMCTBA JlaboparopHble pabOThI -
IIpakTHyeckune padoTsbl: -
Tema 4.2 Conep:xxanue yueOHOro MaTepuaJa; 4
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IToka3zaTenbHble ypaBHEHUS U
HEPaBEHCTBA

15. TlokazarenbHble ypaBHEHHs. MeTo bl petieHus (ypaBHUBaHUS
MoKasaresei, MeTo]1 BBEJCHHS HOBOU epeMeHHO!, (HyHKIIMOHATIBHO-
rpaduueckuii MeTon). Pemenne cnoKHbIX TOKa3aTeIbHBIX
ypaBHeHul. Iloka3arenbHble HepaBeHCTBA. MeTOABI PELLICHHUS.

JlaGopaTopHbie pabOThI

IIpakTHyeckue padoThbl: 2
16. Pemenue noxka3aTenbHbIX YPAaBHECHHH. 2
PerieHue nokaszaresbHbIX HEPABEHCTB
CamocTosiTenbHas (BHeayIUTOpHAs ) paboTa 00yJaroInuXCs: 2
paboTa ¢ ICTOYHUKAMHU, paboTa ¢ yueOHOM JIUTepaTypoi
Paznea 5. Jlorapugmel. Jlorapudpmuyeckas pynkuus 10 OK 01, OK 02,
Tema 5.1 Coaep:xanue y4eOHOIro MaTepuaJa; 4 OK 03, OK 06
Jlorapudm gucna. CBolicTBa 17. Jlorapudm uncna. Beraucnenue gorapugmos. 2
JorapugMmoB. CaoiicTBa norapudmoB JlecATUUHBIN 1 HATYpaJIbHBIN JIorapudMsl,
JleCcATUYHBIM U HATYPAJIBHBIA | YHCIIO €.
Jorapu@Mmsl, YUCIIO €. [TpeoOpa3oBanue torapuMUIECKUX BHIPAKCHHUN
JlaGopatopHble paboThI
IIpakTHyeckue padoThI: 2
18. Beruucnenus ¢ jorapudmamu. 2
[IpeobpazoBanue 1orapuPMUIECKUX BBIPAKEHUM.
Tema 5.2 Coaep:xanue yueOHOIro MaTepuaJa; 2
Jlorapupmuueckas pynkuus, | 19. Jlorapudpmuyeckas GpyHKIMS U ee CBOMCTBA 2
ee CBOICTBA JlaGopaTopHble paboThI -
IIpakTuyeckue padoThl: —
Tema 5.3 Conep:xxanue yueOHOro MaTepuaJa; 4
Pemmenue norapupmMudeckux 20. INonsaTtue norapu(pMuUUEcKOro ypaBHeHHs. MeTOAbI pereHusl. 2

YpaBHEHUI U HEPABEHCTB

MeTo/bl peleHus CI0KHBIX JJOrapu(PMHUUECKUX YPAaBHEHHH.

Jlorapudmuueckre HepaBeHCTBA.
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JlaGopaTopHbie pabOThI

IIpakTHyecKue padoThl: 2
21. Pemenue norapuMUYECKUX ypaBHEHUH. Perenune 2
norapuMUUECKUX HEPABEHCTB.
CamocrosiTenbHas (BHeayauTOpHas ) paboTa 00yJaronuuxcs: 2
paboTa c HCTOYHHKAMH, paboTa ¢ yueOHOM IuTeparypon
Pa3znesn 6. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue GyHKIun 14/4 OK 01, OK 02,
Tema 6.1 ConeprxaHue y4eOHOro MaTepuasia; 4 OK 03, OK 06
TpuroHomeTpuyeckue 22. Papmannas Mepa yriia. OnpejesieHue CHHyca, KOCHHYCa, 2 IIK' 1.3
(GyHKINN TPOU3BOIBHOTO TaHTE€HCA U KOTaHTeHCA. 3HAKK TPUTOHOMETPHUYECKUX (DYHKIIUH 110
aprymeHTa. Panuannas u YEeTBEPTSIM. 3aBUCUMOCTh MEXIY TPUTOHOMETPUICCKUMHU
rpajlycHas Mepa yria. (GYHKIMSMU OJTHOTO M TOTO XK€ yIJIa.
JlaboparopHbie pabOTHI —
IIpakTHyeckue paéoThbl: 2
23. Pemenue 3a1a4 Ha OIpeIeICHIE CHHYCA, KOCUHYCa, TAHTEHCA 2
KOTaHI'eHca. 3HaKU TPUTOHOMETPHUECKUX (DYHKIMHA IO YETBEPTSAM.
Tema 6.2 Coaep:xxanue yueOHOro MaTepuaJa; 4/2
OcHOBHBIE 24. TpuroHoMmeTpuyeckue ToxaecTBa. OopMyIibl IPUBEIECHUS. 2
TPUTOHOMETPHUYECKHE
ToxkaectBa. GopmyIibl JlaGopaTopHbie pabOTHI -
IPUBCIACHHUA. IIpakTuyeckune padoThl ¢ npogheccuonantbHO-0pUEHMUPOBAHHBIM 2/2
cooepicanuem:
25. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAeCTBA. DOPMYITBI 2/2
IPUBEJICHHUS.
Tema 6.3 Conep:xxaHue yueOHOro MaTepuaJa; 2
Tpuronomerpuueckue - 2
(GYHKIIMM pa3HOCTH JIBYX
YTJIOB. JlaboparopHblie pabOThI —
IIpakTnyeckne padoTbi: 2
26. Tpuronomerpuueckue QyHKIMH Pa3HOCTH JBYX YTJIOB. 2
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Tpuronomerpuueckue
(GyHKLIMN ABOHHOTO U
IIOJIOBUHHOIO yrja

Tpuronomerpudeckue GyHKIUU IBOHHOTO U MTOJOBUHHOTO YIJIA.
[TpeoOpazoBanus MPOCTEHIIUX TPUTOHOMETPUUECKUX BBHIPAKEHUH.

Tema 6.4 Conep:xanue yueOHOro MaTepuasa: 2
Tpuronomerpuueckue -
(GyHKIMH, UX CBOWCTBA U JlaGopatopHbie pabOThI -
rpaduxu IIpakTHyeckue padoThbl: 2
27. CoiictBa u rpaduku QyHKIHA y = cos X, y = sin X. CBoiicTBa 1 2
rpaduxu GyHKIMA y = tg X, y = ctg X.
Tema 6.5 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COJIeP:KAHME: 4/2
Onucanue nponu3BOACTBEHHBIX 2
TIPOLECCOB C IIOMOIIBIO JIaGopatopHbIe pabOTHI -
rpaduKoB QyHKUii. IIpakTHyeckue padoTshl ¢ npogheccuonanbHo-opuUeHMUpPOAHHBIM 212
[IpeobpazoBanue rpaukoB .
cooepicanuem:
TPUTOHOMCTPHACCKIX 28. Hcnonb3oBaHUE CBOWCTB TPUTOHOMETPUUECKUX (PYHKIIMIA B 2/2
pynKui. npodeccnoHaIbHbIX 3aqadax. CxxaTtue u pacTshikeHne rpagukoB
Tpuronomerpuueckux ¢pynkuuii. [Ipeodbpazosanue rpaduxon
TpUroHoMmerpuueckux ¢pynkuuil. [IpeodpasoBanue rpaduxos
TPUTOHOMETPUYECKUX (YHKIUH.
Tema 6.6 Coaep:xxanue yueOHOro MaTepuaJa; -
ObpatHbie
TPHTOHOMCTPHHCCKHC JlaGopaTopHble paboThI —
byHKIIUU I 5 ; :
paKTHYeCKHe PadOThI:
CamocrosTenbHas (BHEayIMTOPHAs) paboTa 00y4arouXcs: 2
paboTa c UCTOUHHUKaMHU, paboTa ¢ yueOHOU IuTepaTypon
Tema 6.7 Coaep:xxaHue yueOHOro MaTepuaJa; 4
Tpuronomerpuueckue 29. Ipocreiinme TpUroHOMETPUYECKHE ypaBHEHU. MeTo IblI 2

YpaBHEHUS U HEPABEHCTBA

pemieHus. CoKHbIE TPUTOHOMETPUYECKHE YpaBHEHHsI. MeTobl
peuwenus. [Ipocreiimme TPUroHOMETPUIECKUE HEPABEHCTBA.

JlaGopatopHbie paboThI

27



IIpakTHyecKue padoThl: 2
30. Pemenue npocTelImux TPUrOHOMETPUUYECKUX YPABHEHUH. 2
Periennie cI0KHBIX TPUTOHOMETPUYECKUX YPABHEHUH.
Pa3nen 7. KommjiekcHbIe ynciia 2/2 OK 01
Tema 7.1 IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIePKAHHUE: 2/2
KommnekcHeie uncna
JlaGopaTopHbie pabOThI —
IIpakTHyeckue padoThl ¢ npogheccuonanbHo-opueHmupoanHbIM 212
cooepicanuem:
31. [onsitue KomIIeKCHOTO uncia. ConpsiKeHHbIE KOMIUIEKCHBIE 2/2
qrcia, MOAYJIb U apryMEHT KOMILIEKCHOTO uncia. Popma 3anucu
KOMILIEKCHOTO YHCia (TeoOMeTprudecKast, TPUrOHOMETPUIECKas,
anredpanyeckas). ApupmMeTHIecKue JeiCTBUS C KOMIJIEKCHBIMU
yrcnamu. Pemenue 3amaq Ha ISHCTBHS ¢ KOMIUIEKCHBIMH YHCIIAMH B
anreOpanveckoit hopme.
Tema 7.2 Coaep:xanue y4eOHOIro MaTepuaJa; -
[IpuMeHeHne KOMIUIEKCHBIX JlaGopaTopHbie pabOTHI -
qucen IIpakTHyeckue padoThl ¢ npogheccuonanbHo-opueHmupoEanHbIM -
cooeprcanuem:
CamocrosTenbHas (BHEayIMTOPHAs ) paboTa 00y4arouXcs: 2
paboTa c UCTOYHHUKaMH, paboTa ¢ yueOHOU IuTepaTypoi
Pa3nea 8. IlpousBognas GpyHKIUH, ee IPUMEHEHHE 14/4 OK 01,TIK 1.3
Tema 8.1 Coaep:xxanue yueOHOro MaTepuaJa; 2
[Tonsarue npenena GyHKIMH.
IlonATHE NPOH3BOHOM. JlaGopaTopHble paboThI —
IIpakTuyeckue padoThbl: 2
32. Ompenenenne YUCIOBON TMOCIEI0BATEIILHOCTH B CIIOCOOBI ee 2

3aganus. IlonsTe npenena GyHKIUN Ha OECKOHEYHOCTH U B TOUKE.
ITonsiTHE TPOU3BOAHON. ANTOPUTM HaXOKIAEHUS IPOU3BOAHON 1O
onpeneneHuto. PelieHne 3a1a4 Ha BBIYKMCIICHUE [TPEACIIOB




¢ynkuuu. Pemenne 3a1a4y Ha HaXOKICHUS TPOU3BOTHON IO
OIPECIICHUIO.

Tema 8.2 Coaep:xaHnue y4eOHOIro MaTepHuaJia; 2
[TpaBuna 33. [IpaBuna muddepentmponanus. Tadnuia npou3BOAHBIX. 2
muddepeHpoBaHus. JlaGopaTopHbie pabOThI —
Tabmuia npou3BOHEIX. IIpakTHyeckune padoThl: -
CamocrosiTenbHas (BHeayauTOpHas ) paboTa 00yJaronuxcs: 2
Tema 8.3 Conep:xaHnue yueOHOro MaTepuaJa; 2
[TpousBoaHas CIOKHOMN -
ynxuIHM JlaboparopHbie pabOTHI —
IIpakTHyeckne paéoThbl: 2
34. Tlonstue cnoxnout pynkuuu. [IponsBoaHasK CIIOKHON (DYHKIIHU. 2
JuddepenurpoBanne 371eMEHTapHBIX U CIOKHBIX (DYHKITUH.
Tema 8.4 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHME: 2/2
I'eomeTpuueckunii cMbICIT
MIPOU3BOIHOM JlaboparopHbie pabOTHI -
Bropas npousBoaHas. IIpakTyeckue padboTsl ¢ npogheccuonanbHO-0pUeHMUPOEAHHBIM 2
Du3nyecKuii CMBICT cooepgfcanuem;
IPOU3BOJHOM B 35. 'eomeTpuyueckuii CMBICT IPOU3BOTHON (PYHKIIMHU. Y paBHEHHUE 2/2
npogeccHOHATBHBIX 3a/[aqax KacaTeJIbHOM K TpaduKy GyHKIMHU. AJTOPUTM COCTABICHUS
ypaBHEHUs KacaTtelbHOW. Bropas nponsBoanas. Gusnyecknii
(MexaHu4eckuii) cmpica 1-i 1 2-if mpou3BOAHOM.
Tema 8.5 Conep:xxanue yueOHOro MaTepuaJa; 2
MOHOTOHHOCTb (PYHKIUH. -
Touku 3xcTpeMymMa
JlaGopaTopHble paboThI —
IIpakTHyeckune padoTsbl: -
36. Bo3pacranue u yobiBanue GyHKIIUH. BBIMTYKIOCTh (BOTHYTOCTH) 2
(GyHKIMU Ha OTpe3Ke. DKCTpeMyMbl (DYHKITMH, TOYKH Meperuoa.
Tema 8.6 ConeprxaHue y4eOHOro MaTepuasa; 2/2
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Uccnenoanue GpyHkmii u

JlaboparopHbie pabOTHI

MOCTPOCHUE IPahHKOB IpakTuyeckne padboThl ¢ npogheccuonanbHoO-0puUeHmUpPOaHHbIM 2/2
cooeprcanuem:
37. UccnenoBanue GyHKIIUU C IIOMOIIBIO POU3BOTHON U 2/2
MoCTpoeHne rpaduKoB (110 ATOPUTMY).
Tema 8.7 Coaep:xxanue yueOHOro MaTepuaJa; 2
Haubonbiiee u HanMeHblee -
3HAYCHUs PYHKIIHH JlaGopaTopHbie pabOThI —
IIpakTuyeckue padoThl: 2
38. Haxoxxienue HanOOobIIEro ¥ HAMMEHBIIEro 3HaYeHU (pyHKInH 2
Ha oTpe3Ke (10 aNTOPUTMY).
Pasnen 9. IlepBooOpasnas ¢pynkunu. MarerpaJ. 4/4 OK 01,TIK 1.3
Tema 9.1 Coaep:xanue y4eOHOIro MaTepuaJa; 2/2
[TepBooOpasnas GpyHKIHM. -
Heonpenenennsiii uurerpain 1 | JlaboparopHbie pabOThI -
ero CBOHCTBA. IIpakTHyeckue padoTsl ¢ NpogeccHoOHATbHO- 2/2
OPUEHTHPOBAHHBIM CO/Iep:KAHNEM
39. [lonsitue naTerpupoBanud. [loHsTHE TIEpBOOOPA3HOI 1 2/2
HeomnpeaeneHHoro uaterpana. CpoicTBa HHTErpanoB. Tabnuia
uHTerpanoB. Onpenenennbiit uaTerpai. ®opmyna HeroTona-
JleitOHuma. 'eoMeTprU4eCKHil CMBICI OTIPEAeIEHHOTO UHTErpaa.
Haxox/ieHre HeolpeIeIeHHOTO HHTerpasia
Tema 9.2 Conep:xxanue yueOHOro MaTepuasa; 2/2
OmnpeneneHHbIi HHTETpa | JlaboparopHbie pabOTHI -
€ro reOMeTpUYECKUil CMBICIT. IpakTHYecKue paGoThl: 2
®opmyna HeroToHa- 40. Beruucienue onpeeeHHbIX HHTETPajoB. 2/2
Jleribnuna. BrlunciieHHE TUIOMAIH KPUBOJIMHEHHON QUTYpBI.
CamocTosTenbHas (BHeayIuTOpHasi) paboTa 00yJaromuXcs: 2
paboTa ¢ ICTOYHUKAMHU, paboTa ¢ yueOHOM IuTepaTypoi
Pasnen 10. KoopanHatbl 1 BEeKTOPHI. 6/6 OK 01, OK 03,
Tema 10.1 \ Conep:xxanue yueOHOro MaTepuaJa; 2/2 OK 06, TIK 1.3
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JlexapToBBI KOOPAVHATHI B
npoctpaHcTBe. PaccrosHue
MEXy IByMsI TOUKaMHU.
KoopauHnats! cepeuHbl

41. JlekapToBBI KOOPAUHATHI B pOCTpaHCTBE. PaccTrosiHue Mexay
nByMs Toukamu. KoopanHatel cepeuHbl oTpe3ka. BekTopsl B
IPOCTPAHCTBE, YOl MEKAy BekTopamu. CKansipHOe IPOU3BEACHHUE.

JlaboparopHbie pabOTHI

OTpe3Ka. IIpakTnyeckmne padoThl ¢ RpopeccuoHaIbLHO-OPUEHMUPOBAHHBIM 212
cooepicanuem:
42 . Pemenue npocTelmmx 3a1a4 B koopauHaTax. JleficTBue ¢ 2/2
BEKTOpaMH, CKAISIPHOE MPOU3BEICHHE.
Tema 10.2 Coaep:xanue yue0HOro MaTepHaJia -
BexTops! B IpocTpaHCTBE.
YTOI MeXly BEKTOPAMH. JlaboparopHbie pabOTHI —
CransipHoe pon3Be/IeHue IlpakTHyeckue padoThl ¢ RPOPECCUOHAILHO-OPUSHMUPOBAHHBIM -
BCKTOpPOB cooepircanuem:
CamocTtosTenbHas (BHeayIuTOpHas) paboTa 00ydaromuxcs: 2
paboTa ¢ uCTOYHHKaMHU, paboTa ¢ yueOHOM JIuTepaTypoit
Tema 10.3 Coaep:xanue y4eOHOIro MaTepuaJa; 2/2
IIpakTuko-opueHTrpoBanHble | JlabopaTopHbie pabOTHI -
3a/1a41 Ha KOOPAWHATHOM IIpakTnyeckue padoThI ¢ npoeccuonanbHo-0puUeHMUPOEAHHbIM 212
IJIOCKOCTH cooepicanuem:
43. PenieHue 3a7a4 Ha KOOPAMHATHOM MJIOCKOCTH. 2/2
Pa3nea 11. [IpsiMble U MJI0CKOCTH B IPOCTPAHCTBE. 6 OK 01, OK 03, OK 06
Tema 11.1 Coaep:xxanue yueOHOro MaTepuaJa; 2
OCHOBHbBIE TIOHATHUS 44. Tlpenmer crepeomeTpun. OCHOBHBIE TOHATHUSA (TOYKA, MpsMas, 2

crepeoMeTpuu. Pacronoxenue

IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE.

MJIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
ITepecekaromuecs, napajuleIbHbIe U CKPEIUBAIOIINECS TIPSIMBIE.
IIpu3Hak ¥ CBOMCTBO CKpeIMBArOIUXCs NpsAMbIX. [lapamnensHbie
npsmas 1 miaockocts. Onpenenenue. [Ipusnak. CoiicTBa (C
Joka3aTtenbcTBoM). [lapaliienbHble MI0CKOCTH.

JlaGopaTopHble paboThI

IIpakTHyeckue padoTsl:
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Tema 11.2

Conep:xanue yueOHOIro MaTepuaJa;

[TapajiebHOCTh NPSIMBIX, 45. IlepnenaukynspHble npsamsele. [lapamiensHble npsmble, 2
HPSAMOM U IIOCKOCTH, NEepIEHINKYIISPHBIE K IIIOCKOCTU. [Ipu3HaK nepneHIuKyaIspHOCTH
IUIOCKOCTEH. npAMOi 1 TtockocTH. IleprneHanKyIspHOCTb NPSAMBIX, IPIMON U
[leprieH qMKYIAPHOCTH IJIOCKOCTH, IUIOCKOCTEN. IlepneHIuKyIsip 1 HaKJIOHHAS.
HPSIMBIX, IPAMON U [lepnieHauKynspHbIe MIOCKOCTU. [IpU3HAK TEepIEHIUKYIIPHOCTH
IUIOCKOCTH, IJIOCKOCTEH. 1ockocTeil. PaccTosiHus B IPOCTpaHCTBE.
Teopema o Tpex JlaGopaTopHbie pabOThI —
NEePICHANKYIISIpax IIpakTnyeckune padorTsbi: -
CamocTtosTenbHas (BHeayIuTOpHas ) paboTa 00ydaromuxcs: 2
paboTa c UCTOUHUKAMHU, padoTa ¢ yueOHOMU IuTepaTypoi
Pa3znen 12. MHOrorpaHHUKHU M TeJIa BpalleHUsl . 8/8 OK 01, OK 06, IIK 1.3
Tema 12.1 IIpodeccnoHATHHO-OPHEHTHPOBAHHOE COJIEP:KAHME: 2/2
IlonsiTE MHOTOTpAaHHUKA. 46. ITonsiTue MHOTOTpaHHUKA. ET0 AIIeMEeHTHI: BepIIUHEL, pedpa, 2/2
DeMEeHTHI ¥ BUJIBI rpanu. Jluaronans. Ceyenue. Bolmykible 1 HEBBITYKIIbIE
MHOT'OI'PaHHHUKOB. MHororpaHHuky. [Tonstue npusmsl. Ee ocHOBaHuUS 1 GOKOBBIE TpaHH.
[Tpusma, ee cocTaBisrONIHAE. Bricora npusmsl. [psamas u HakinonHas npusma. [IpaBuinbHas
Buns! npusm. npusma. Ee ceuenue.
JlaGopatopHble paboThI —
IMpakTHyecKue padoThI: -
Tema 12.2 IIpodeccnoHaNbHO-OPHMEHTHPOBAHHOE COICP/KAHME: 4/4
IIupammuna, ee cocrasisomue, | 47. [lupamuga u ee snemenTsl. Ceuenne nmupamuabl. [IpaBuibHas 2/2
ceuyenue. [IpaBunbHas nupamuia. YcedeHHas nupamuaa. [lnomaas O0koBo# U MOTHOM
nupaMua. Y cedeHHas MIOBEPXHOCTH M 00BEM MPU3MBI, ITUPAMH/IBL.
nupamuza. [lonnas, 6okoBas | JlaGoparopHble pabOTHI -
MOBEPXHOCT 1 00BeM IpakTHyeckue padoThl ¢ NPOPeccuonanbHo-0pUeHMUPOCaAHHbIM 212
MIPU3MBI, TUPAMUJIBI. codepacanuenm:
Pemenne 3amay Ha HAXOXAEHUE TLIONIAAM OOKOBOM U ITOIHOMN 2/2
MOBEPXHOCTU M 00BbeMa Mpu3Mbl. Perienue 3a1a4 Ha HAXOXKAEHUE
10111 GOKOBOM U MOJHOM MOBEPXHOCTH M 00beMa MUPAMUJIB.
Tema 12.3 IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE COJICP/KAHME: 4/4

32



Hwmnaap u ero
cocrasistonue. [Inomanp
MOBEPXHOCTHU M 00BEM.
Konyc, yceueHHbIi KOHYC, UX
cocrasistomntue. [ap u chepa.
[Tnomans MoBEpPXHOCTH,

48. Iwuuap u ero anmeMeHTsl. CedeHne NuarHpa (MapajuiebHOe
OCHOBaHHUIO U ocH). PazBepTka mumnapa. [lnomans moBepXxHOCTH U
o0beM. Konyc u ero anementsl. CeueHne KoHyca (mapauiesbHoe
OCHOBAHHIO U TPOXOIAIIIEE Yepe3 BEPIINHY), KOHUYECKUE CCUCHHUSI.
Passeptka konyca. [llap u chepa. Ilmonaap moBepXHOCTH M 0OBEM.

212

JlaGopaTopHbie pabOThI

00BbeM. IIpakTnyeckmne padoThl ¢ RpopeccuoHaIbLHO-OPUEHMUPOEAHHBIM 2/2
cooepicanuem:
49. Pemenue 3a/1a4 Ha HaXOXKJICHUE TUIOIIAM IIOBEPXHOCTH U 2/2
o0bema.
CamocTtosTenbHas (BHeayIuTOpHas ) paboTa 00ydaromuxcs: 2
paboTa c UCTOUHHUKaMHU, paboTa ¢ yueOHOU IuTepaTypoi
Pasznen 13. MHuoxkecTBa. DjieMeHThI TeOpuHu rpagos.. 1/1 OK 01
Tema 13.1 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAECPKAHME: 1/1
MHuoxecTBa. 50. Oneparuu ¢ muokectBamu. [lorstue rpada. Csa3HbIM rpad, 1/1
Onepanuu ¢ MHOXECTBAMH. JIepeBo, IIMKI rpad Ha MIIOCKOCTH.
I'padmr. JlaGopaTopHbie paboTHI -
IIpakTyeckune padoTshl: -
Tema 13.2 Copnepxanue y4e0HOIro MaTepuaJia; -
Pemenwne 3ana4. MuoxxectBa, | JlabopaTopHbie pabOTHI —
I'padbl u ux MpuMeHeHwUE. IIpakTHUYecKue padoThI: -
CamocrosiTenbHas (BHeayAUTOpHas ) paboTa 00yJaronuxcsi: 2
pa0oTa c HCTOYHHKAMHU, paboTa ¢ yueOHOM auTeparypoi
Paznea 14. DiieMeHTHl KOMOMHATOPUKH, CTATUCTHKH M TEOPHH BEPOATHOCTEIA. 1/1 OK 01, OK 02, OK 06,
Tema 14.1 Coaep:xanue y4eOHOIro MaTepuaJia; K 1.3
OCHOBHBIE TOHSATHS -
KOMOMHATOPHUKH. JlaGopaTtopHbIe paboThI -
CoObITHE, BEPOATHOCTH IpakTuyeckne padboTbl ¢ npogeccuonanbHo-opueHmuposaHHbIM 1/1
coObITHs. CIIOXKEHHE U cooepircanuem:
YMHOKEHHE BEPOATHOCTEN. 51. TlepectaHoBKH, pa3melieHus, couetanus. CoOBMECTHBIE U 1/1

HECOBMECTHbIE cOObITHS. TeopeMbl 0 BEpOSTHOCTU CYMMBI COOBITUH.
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BepositHOCTB B
npodeccuoHalbHBIX 3aa4ax

YcnoBHAsS BEPOSTHOCTh. 3aBUCUMBIC U HE3aBUCHUMBIE COOBITHS.
Teopembl 0 BEpOSITHOCTH MPOU3BECHUS COOBITUI. BeposTHOCTD B
po(heCCHOHANBHBIX 3a7adax.

CamocTosiTenbHas (BHeayIMTOpHAsi) paboTa 00yJaromuXCs: 4
paboTa c HCTOYHHKAMHU, paboTa ¢ yuyeOHOM IuTepaTrypon
[TpakTHyeckas moJroToBKa 30
[TpomexxyTouHast aTTecTanus: 7
KOHCYIbMAaYUU U 3K3aMeH
Bcezo: 150 gacoB
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3. YCJOBHUSA PEAJU3AIIMA TPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
TACIHATITAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanmuzamuss  mporpaMMbl  JUCHUIUIMHBI  TpeOyeT Haiuuuusg ydyeOHOTo KaOWHeTa
«MaremaTtukun».

O6opynoBanue yaeOHOT0o KabMHeTA:

- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY 00YJAIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIUICKT Y4eOHO-HATJISTHBIX TOCOOM B BHIE METOJUIECKOTO 00eCIIeUeHUS;
- KOMIUJIEKT JIEKTPOHHBIX BUIEOMATEPUAIIOB;

- 3aJIaHUs JJI IPAKTHYECKUX padoT;

- mpoeccroHaIbHO OPUEHTUPOBAHHBIE 3aaHMUS;

- MaTepuabl IJId MOJATOTOBKHU K K3aAMEHY.

TexHuueckue cpeacTBa 00y4eHHUs:

- HepCOHaHBHBIfI KOMIIBIOTCP C JIMICH3MOHHBIM ITPOTPpaMMHBIM O6CCH€‘~I€HI/ICM;
- TCJICBU30D.

3.2. UnpopmaunonHoe odOecnevyeHue oOyudeHusi. I[lepeyeHb y4yeOHBIX H3IaHUIA,
HHTEPHET- PeCyPCOB, 10NOJHUTEILHOI JUTEPATyPHI.

1. OcHOBHBIC UCTOYHUKH:
1. bammvakoB M.M. Maremaruka: yue6nuk / M.M. BammakoB. — 2-e u3a. crep.-
Mockga : KHOPYC . 2022. — 394 c. «(Cpennee npodeccruoHaabrHoe 00pa3oBaHue).
ISBN 978 — 5 — 406 — 09589 — 8
2. JIOmOJHUTENbHBIE HCTOYHHUKH
[Mexnenkuii U.J{. Marematuka: Yueonuk. — M.: Mactepctso, 2017. — 304c.
ISBN 5-294-00055-5
3. HHpopmanroHHbIe pecypebl:

baspun UN.M. Matematuka: y4eOHMK W TNpPaKTHKYM [UIl CpPEAHEro MnpodeccCHOHaIbHOTOo
oOpazoBanus / I.U. baBpun. — 2-e u3a., nepepad. u pon. — Mocksa: M3aarensctBo HOpaiir,
2023. — 568 c. — (ITpodeccnonansnoe obpazoBanue). - ISBN 978-5— 534-17016-0. — Tekcr:
AIIEKTPOHHBIN//

OopasoBarenbHas iathopma KOpaiir [caiit]/ - URL: https://urait.ru/bcode/532197
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4. KOHTPOJIb U OHEHKA PE3YJIbBTATOB OCBOEHUWA JTUCIUITIJIMHDbI

KoHTposib M OIlGHKa pacKpbIBaIOTCS Yepe3 YCBOCHHBIE 3HAHUS W HPUOOpPETEHHBIC
00y4aromMMHUCs YMEHHUs, HalpaBieHHble Ha (HOpMUpOBaHHE OOIIMX W TMPO(HEeCCHOHAIBHBIX
KomrieTeHiH. KoMnereHmy D0KHBI OBITH COOTHECEHBI ¢ MPEAMETHBIMU pe3yiabTaTamMu. s
KOHTPOJISI U OLEHKH pe3ylbTaToB OOyuYeHHs MpernojaBaTelb BHIOMpaeT (OPMBI U METOMABI C
y4eToM npodecCHoHaTH3aluy 00y4eHUS 110 MTPOTPaMMe AUCIUITIIHHBL

Kon u HanmenoBanue Pa3zgen/Tema THun oeHOYHBIX
(popmupyembIx MeponpHuATHI
KOMIIeTeHIN I

OK.01 Pa3nen 1, Temsr 1.1 IT-0/c, 1.2 I1-0/c, - YCTHBIH OIpOC;
1.3 I1-o/c, 1.4 IT-o/c. - ¢poHTATBHBII
Pa3nen 2, Temsr 2.1, 2.2 T1-o/c, 2.3 [1-o/c. | ompoc;

Pa3pen 3, Temsr 3.1, 3.2. - OLICHKA

Pasznen 4, Temni 4.1, 4.2. MPaKTUYECKUX padboT

Pa3pen 5, Temsr 5.1, 5.2, 5.3. (pemeHus

Pa3nea 6, Tems! 6.1, 6.2 I1-o/c, 6.3, KauyeCTBEHHEIX,

6.4 I1-o/c, 6.5 IT-o/c, 6.6, 6.7. pacUeTHBIX,

Paznen 7, Temsr 7.1 I1-o/c, 7.2 I1-o/c. npodeCcCuOHATHLHO

Pasngen 8, Temnr 8.1, 8.2, 8.3, 8.4 I1-o/c, OPUEHTHUPOBAHHBIX

8.5, 8.6 IT-o/c, 8.7. 3a/1a4);

Pa3zgen 9, Temsr 9.1, 9.2. - OLIEHKA TECTOBBIX

Paznen 10, Temsr 10.1 I1-o/c, 10.2 T1-o/c, | 3amanuii;

10.3 IT-o/c. - OLICHKAa

Pa3zpen 11, Temsr 11.1, 11.2, 11.3. BBITIOJTHCHUS

Pazpen 12, Temnr 12.1, 12.2, 12.3, JIOMAIIHUX

12.4 TT-o/c, 12.5 T1-0/c, 12.6. CaMOCTOSITEIbHBIX

Pasznen 13, Temsr 13.1, 13.2. pabor;

Paznen 14, Temn! 14.1 I1-o/c, 14.2, - HaOII0AEHUE U

14.3 IT-o/c. OllIeHKa paboTHI B
OK.02 Paznen 1, Temur 1.1 I1-o/c, 1.2 I1-0/c, KOMaH/E;

1.3 IT-o/c, 1.4 IT-o/c. - DK3aMeH

Pazpen 2, Temnr 2.1, 2.2 I1-o/c, 2.3 IT-o/c.
Pazngen 3, Temnr 3.1, 3.2.

Paznen 4, Temn1 4.1, 4.2.

Pazpgen 5, Temnr 5.1, 5.2, 5.3.

Pazgen 6, Temn1 6.1, 6.2 I1-o/c, 6.3,

6.4 I1-o/c, 6.5 I1-o/c, 6.6, 6.7.

OK.03 Pazgen 1, Temnr 1.1 IT-0/c, 1.2 I1-0/c,

1.3 IT-o/c, 1.4 IT-o/c.

Paznen 2, Temnr 2.1, 2.2 I1-o/c, 2.3 II-o/c.
Pa3nen 3, Temsr 3.1, 3.2.

Pa3znen 4, Teme1 4.1, 4.2.

Pazgen 5, Temnr 5.1, 5.2, 5.3.

Pazngen 6, Temn! 6.1, 6.2 I1-o/c, 6.3,

6.4 I1-o/c, 6.5 IT-o/c, 6.6, 6.7.

Pasznen 10, Temsr 10.1 IT-o/c, 10.2 T1-o/c,
10.3 IT-o/c.

Pasnen 11, Temsr 11.1, 11.2, 11.3.
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OK.06 Pa3nen 1, Temsr 1.1 IT-o/c, 1.2 I1-0/c,
1.3 IT-o/c, 1.4 IT-o/c.
Paznea 10, Temsr 10.1 IT-o/c, 10.2 IT-0/c,
10.3 IT-o/c.
OK.07 Pa3nen 1, Temsr 1.1 IT-0/c, 1.2 I1-0/c,
1.3 IT-o/c, 1.4 IT-o/c.
Paznea 10, Temsr 10.1 IT-o/c, 10.2 IT-0/c,
10.3 IT-o/c.
IIK 1.3 Pazgen 1, Temnr 1.2 I1-o/c, 1.4-1-0/c. - OLICHKAa
Pa3nen 2,.Temsr 2.3 I1-o/c MPAKTUIECKHUX padoT
Paznen 6, Temsr 6.2 , 6.5 —I1-o/c. (pemenus
Pasnen 7, Temur 7.1- m-o/c Ka4eCTBEHHBIX,
Pazngen 8, Temnl 8.4, 8.6 I1-o/c. paCUYETHBIX,
Paznen 9 ,Tems 9.1, 9.2 IT-o/c npo¢eCCHOHATBLHO
Pazgen 10, Temsi110.1, 10.3 IT-o/c OPUEHTHUPOBAHHBIX
Paszmen 12, Temsr 12.3, 12.4, 12.5 I1- o/c 3a/1a4);
Pasnen 14, Tema 14.1 IT-o/c. - OLICHKA
BBITTOJIHEHMS
JIOMAIITHUX
CaMOCTOSTEIbHBIX
pabor;
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YTBEPXJIAIO

M.0O. ©amunus /
« » 20 I.

JUCT PETUCTPALIMA H3MEHEHH§I
PABOYEU ITPOI'PAMMBI YYHEBHOU JUCHUIIJIMHDbI

(Haumenosanue OUCYUNIUHBL / MOOYIIs)

I10 HAIIPpaBJICHUIO ITOAT'OTOBKHU / CIICHIUaJIbHOCTHU / l'IpO(beCCI/II/I

(KOO U HauMeHOBaHUe HANPAasIeHUst NOO2OMOBKU / CheyuarbHocmu / npogeccui)

(rox Habopa , bopma oOyueHus )

Ha20 /20 yueOHBbIil roa

B npumepnyro/pabouyto nmporpamMmy Y/ BHOCATCS CeyrOIINE U3MEHEHHUS:

Home Howmepa snucros
. . OcHoBaHne
p Paznen npumepHotii/padoueii aHHYJIH-
3aMeHEH- JUTSI BHECEHUS
n3Me- IPOrpaMMbl (IIyHKT) HOBBIX | pOBaHHBI N
HBIX U3MEHEHUM
HCHUS X

PaCCMOTpeH Ha 3aCCJaHHuH HpeI[MeTHO'HHKHOBOﬁ KOMHUCCHH

IIPOTOKOII OT « » 20 1. Ne

(OondxrcHocmy) (noonucs) (U.0. Damunus)
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