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[Iporpamma y4eOHOM TUCHMIUIMHBI pa3paboTaHa Ha OCHOBE (elepaabHOIO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CpeIHEro olIero oopa3oBaHus,
yTBepkaeHHOoro IIpukazom Munnpocsenienus Poccun ot 12.08.2022 N 732 u
NPUMEPHON MporpaMMbl 1O JaHHOW 0O0Ie00pa3oBaTeIbHON  JAUCIUILINHE,
paccMOTpeHHOU U oj00peHHol Ha 3acenanuu I[lemarorundeckoro coBera ®I'BOY
JI1O UPIIO (ITpotokon Ne 13 ot 29 centsadps 2022r.)

Opranuzaiusi-pazpadotuuk padoueit nporpammel: ['BITOY «IOYT'K»

Pa3paboTtunku:
PynneBa Amnna HwukonaeBHa, TmpernojaBatesb IEepBOM  KBaIU(DUKAIIMOHHON
KaTEeropuu;

PaccmoTtpena u ogo6pena Ha 3acenanuu LK Marematudeckux u oommx EH
JTUACIUTLIIAH

ITpoTokon Ne 10 ot « 08 » wHrOHA 2023 1.

[Tpencenarens IIK: /CannunkoBa E.1O.

(moamuce/PUO npencenarers)




AHHOTALIUA
NMPOorpamMmel 0011e00pa30BaTeILHOM Y4eOHOH AUCIUTIIHHBI
OVYI1.04 MaTremaTuka
npodeccuu:
54.01.02 «¥OBenup»
10 MPOUITIO COITMATBHO- YKOHOMHYECKUI

Padouass mporpamMma y4eOHO# AMCHUILUIMHBI pPa3padoTaHa HA OCHOBE
tpeboBanuii @DPI'OC cpennero o6mero o0pa3oBaHUsA, TMNPEABABIAEMBIX K
CTPYKTYpE, COIEPKAaHHWIO W PE3yJbTaTaM OCBOCHHS Y4YEOHOW IUCIUIIIMHBI, B
COOTBETCTBMM C IPUMEPHOM NPOrpaMMOM MO JUCHUIUIMHE, PEKOMEHIOBAHHOMU
denepaibHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM YupekjaeHueM «DeaepalibHbIi
UHCTUTYT pa3Butus oOpazoBaHus» (OPI'AY «DUPOy»). IIporokon Ne 13 ot 29
ceHTsi0pst 2022r.

IIporpamma BKJIIOYaeT B ceOsi:

- o0mIasi xapakTepucTuka paboueit mporpaMmbl 00111€00pa30BaTeIbHON yueOHOM
JUCIUTUTNHBL;

- CTPYKTYpa U cojiepkaHue o01ieo0pa3oBaTeIbHON Y4eOHOM TUCITUTIIINHBL,

- YCIIOBUSI pealiv3alu pabodeil mporpamMmbl 00111€00pa30BaTeIbHON yueOHOM
TUCITUTITHBL;

- KOHTpPOJIb U OIIEHKA pe3yJbTaTOB OCBOEHHUS OOIIE00pa30BaTENbHON Y4eOHOM
JUCITUTITHBI.

MaxkcumasnbHasi yyeOHasi Harpy3ka (Bcero 4acoB) - 513 yac, B TOM
YyucCIe:
oOs3aTeNbHAsl ayauTOopHas ydeOHas Harpy3ka 342 wdaca, TeopeTHYecKas
noarotoBka 196 yacos, nmabopatopHbie (IpakTUYECKre) 3ausITus 146 4acos, B TOM
guciae B Qopme TmpakTHUecKod moaAroToBku 102 YacoB, camMOCTOSTEIbHAS
(BHEaynuTopHas) padora 171 yacoB, KOHCYyIbTAIIMU 2 Yac, 9K3aMEH S 4acoB.

Bun npomexyTouHON aTTrecTanuv — ougpghepenyuposannslii 3auem (2cemectp),
IK3amen (4 cemectp)

HaumeHnoBanue pa3acjioB ITMCHUIIIIMHBIL
Pasnen 1. IloBropeHne Kkypca MaTeEMaTUKH OCHOBHOMW IIIKOJIBI.

Paznen 2. Crenenu u kopHu. CTeneHHas QyHKIUS.

Paznen 3. YpaBHeHHS U HEPABEHCTBA.

Paznen 4. IlokazarenbHast GyHKIHS.

Paznen 5. Jlorapudmer. Jlorapudmuueckast GyHKITHS.

Paznien 6. OcHOBBI TpUroHoMeTpuu. TpUroHomMeTprueckue GpyHKIIH.
Pasznen 7. KommuiekcHele uncia.

Paznen 8. IlpousBonHas GpyHKIMH, €€ TPUMEHEHHE.

Paznen 9. TlepBooOpa3znas ¢pynkuuu. MaTETpat.

Paznen 10. KoopauHaTs! 1 BEKTOpHI.

Paszpnen 11. [IpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE.

Paznen 12. MHOrorpaHHuKY U Teja BpALEHUS.

Paznen 13. MHuoxecTBa. DneMeHThl Teopuu rpadoB.

Paznen 14. DnemMeHThl KOMOMHATOPHUKH, CTATUCTHKH U TEOPUU BEPOSITHOCTEH.



COJIEP)KAHUE

OO0mas XapaKTEPHUCTHKA paboueii IIPOrpamMMBel
o01reo0pa3oBaTeILHON TUCITUTLTAHBI
CtpykTypa u copepkanue o01eo0pa3zoBaTeIbHON TUCIUILIMHBI

YcnoBus  peanwzanid  TIPOrpaMMbl  0011e00pa3oBaTeIbHOM
JTUCHUTLIAHBI
KoHTpoab u o1leHKa pe3yJIbTaTOB OCBOEHUS TUCIIUIUINHBI

CTp.

24
41

50



1. OBIIAA XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbBHOU JUCHUIIJIMHbI

O6meoo6pazoBarenbraas nuciuiminHa OV JII1.04 «MaTtemaTukay sIBIsIeTCS 00s3aTelTbHOMN 9acThIO
00111e00pa30BaTEIILHOTO MKKJIAa 00pa3oBaTeNbHOM Mporpammsl B cooTBeTcTBUM ¢ @I'OC CIIO mo npodeccun
54.01.02 «¥OBenup» ; conuanbHO- IKOHOMUIECKOTO MpOduIs,

peanuzyemMoli Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHusl.

[Iporpamma paspaborana Ha ocHoBaHuu TpeboBanmii PI'OC cpegnero obmero
obpazoBanusi. Ha wusyuenue mucuumumasl OYI1.04 «Marematnka» Ha 0a30BOM ypOBHE
otBouTcs 513 gacos.

1.2. I_Ie.]'ll/l U NINTAHUPYEMBIE PE3YJbTATHI OCBOCHUSA TUCHUIIIMHBI:

Coneprkanue nporpamMmel o01meo0OpasopareiabHol auctuuiabl OY JI11.04 « MaTematrkay HalpaBJIeHO
Ha JIOCTIDKEHUE PEe3yJIbTaTOB €€ M3Y4YCHHS B COOTBeTCTBHHU ¢ TpeboBanusmMu ®I'OC COO ¢ yueTom

npodeccuonansHoii HarpanenHoctu ®I'OC CIIO

1.2.1. Henu 4 3aaa4 JUCHUIJIHHBI:

Conmepxxanme  mporpammbl  oOmieoOpaszoBarenpHOM — mucimiumabl  «OY/II1.04
Maremartrka» HanpaBJIe€HO HA JOCTUKEHHUE CIIEYIOIINX PE3YyIbTaTOB:

* YMEHHE ONIEPUPOBATH IIOHATHUSIMM: OIIPEICICHUE, aKCUOMa, TeOpeMa, CIEICTBHUE,
CBOWCTBO, MPU3HAK, 0KA3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU; yMEHUE (HOPMYIUPOBATH
oOpaTHOE€ U MPOTUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOM WHIYKLMHU; IPOBOAMUTH [OKA3aTEJIbHBIE PACCyKIACHUS
IIPU pEIIeHNH 3a/1a4, OLIEHUBATh JOTMUECKYIO TPABHIIBHOCTD PACCYXKACHMUIA;

* YMEHHME ONEpUPOBATH MOHATUAMM: MHOXKECTBO, IOAMHOXECTBO, OIEpalMM Hal
MHOKECTBaMHU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN ammapar JUisl ONHUCaHus
peasbHBIX MPOLIECCOB U SABICHUHA M MPH pEIIeHUH 33734, B TOM 4YMCIE U3 APYIMX Y4eOHBIX
MIPEIMETOB;

* yMEHHE OINEepUpOoBaTh MOHATHAMHU: Trpad, CBSI3HBIA rpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTb U ONUCHIBATh Ipadbl pa3IW4YHBIMU CHOCO0AaMHU; HCIOJB30BATh
rpadsl IpU peLIeHnH 3a1a4;

* yMEHHME CBOOOJHO OIEPUPOBATH TMOHATUSAMU: COYETaHHE, IEPECTAaHOBKA, YHUCIIO
COYETaHUll, 4YUCIO MEepecTaHoOBOK, OMHOM HbIOTOHA; yMeHHe NPUMEHATh KOMOMHATOpHBIE
(bakThl U pacCcyXJIeHuUs Ui pelleHus 3aa4;

* YMEHHUE OIIEpUPOBATh MOHITHSIMM: HATYPaJbHOE YHUCIIO, LIEJI0O€ YUCIO, OCTATOK IIO
MOJAYJI0, PalMOHAIBHOE YHUCJIO, WPPALMOHAIBHOE YHCIIO, MHOXKECTBA HATypaJbHBIX, LEJbIX,
palOHaIbHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh IPU3HAKU JECIUMOCTH,
HauMEHbIIMKA OOIIMH JenuTenb M HauMeHblllee oOllee KpaTHoe, airoput™ EBkinupa npu
pEILIEHNN 3a]a4; 3HAKOMCTBO C pa3JIMYHbIMH MO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

* YMEHHE CBOOOJHO ONEpPHUPOBATH MOHATUSMH: CTENEHb C IIeJbIM MOKa3aTeseM, KOPEHb
HATypaJIbHOM CTENeHM, CTENEeHb C PalMOHAJIbHBIM IOKa3aTelIeM, CTENEeHb C JEeWCTBUTEIbHBIM
(BelIecTBEHHBIM) IOKa3aTeNleM, JIOrapu(m ducia, CUHYC, KOCUHYC U TaHT'€HC MPOHU3BOJILHOTO
YHUCIIa;

* YMEHHUE ONEePUPOBAThH MOHATUAMHU: TOXKIECTBO, TOXKIECTBEHHOE peoOpa3oBaHUE, ypaBHEHHUE,

HEPABEHCTBO, CUCTEMA YPABHEHUM U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHU, HEPABEHCTB U

CUCTEM, pallMOHAJIBHBIC, UPppallMOHAJIBHBIC, ITOKA3aTCJIBHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie,



TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI;, YMEHHE pellaTh YPAaBHECHHUS,

HEpaBCHCTBA U CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IIPUEMOB,; pC€lIaTh YPABHCHU,

HEpaBEHCTBA M CHUCTEMBl C MApaMEeTpOM; NPUMEHATh YpPAaBHEHHS, HEPAaBEHCTBA, HX
CHCTEMBI Ui pELICHUs MaTeMaTM4YeCKUX 3ajad M 3a/Jad U3 Pa3JIM4HbIX oOJlacTed Hayku U
peanbHOU KU3HU;

* YMEHHE CBOOOJHO OIEPUPOBATh MOHATHSAMU: rpaduk (yHKIWUU, oOpaTHas (QyHKIUA,
KOMIO3UIUS (YHKIMN, TUHEHHAs (QYHKIUSA, KBaapaTHyHas (YHKLUS, CTeTEeHHass (yHKUIUS C
LEeJNbIM IOKa3aTeleM, TPUIOHOMETpUYeckre (yHKIMM, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMY, TTOKa3aTeNbHas U Jorapupmuueckas QyHKIUU; YMEHHE CTPOUTh Ipaduku (HyHKIUH,
BBITIOJIHSITH MPEe0Opa3oBaHus rpaukoB PyHKITHIL;

YMEHHUE UCTIONb30BaTh rpaduKu (GYHKUIUH ISl U3YYEHUS IPOLIECCOB U 3aBUCUMOCTEN MpU
pELICHUH 3334 U3 APYruX Y4eOHbIX IPEIMETOB U U3 PeabHOM JKU3HU; BhIpAXXaTh (GopMysaMu
3aBHCUMOCTH MEX/y BETUYNHAMH,

yMeHHEe CBOOOJHO ONEepUpOBaTh IOHATHAMM: UYETHOCTb (YHKIMH, HNEPUOJUYHOCTD
(GyHKIMU, OrpaHUYEHHOCTh (YHKIWH, MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (QYyHKIUH,
HauOoJplllee M HauMEHblee 3HAYeHHs (YHKIMM Ha TNPOMEXKYTKE; YMEHHE IPOBOJIUTh
ucciie[oBaHne QyHKIINU;

YMEHHUE MHCIIOJb30BaTh CBOMcTBa M rpaduku (yHKUMHA Ui peLIeHus ypaBHEHHIH,
HEpaBEHCTB M 3a/1a4 C HapamMeTpaMu; M300pa)kaTh HAa KOOPAWHATHOH IUIOCKOCTH MHOKECTBA
peleHn ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

* YMEHHE CBOOOIHO OIEPUPOBATH MOHATHAMU: IOCIEIOBATEILHOCT, apupMeTHIecKas
nporpeccusi, TIeOMeTpHuYecKass Iporpeccus, OECKOHEYHO YyObIBaloIlasi reoMeTpuyecKas
Iporpeccusi; yMEHUE 3a/1aBaTh IOCIEI0BATEIILHOCTH, B TOM YUCIIE C TIOMOIIBI0 PEKYPPEHTHBIX
dopmyu;

* YMEHHE OIEePUPOBATH MOHATHIMH: HEMPEPHIBHOCTh (YHKIMH, aCUMITOTHI Tpaduka
¢GyHKLIMU, TIepBas U BTOpasl MPOMU3BOJAHAS (PYHKIUH, TEOMETPUUYECKUNH U (PU3MUECKUI CMBICI
NIPOM3BOJIHOW, TIEpBOOOpa3Has, ONpEACICHHBIM WHTETpaj; YMEHHE HaXOIUTh AaCHMITOTHI
rpa¢puka (QyHKIUH; YMEHUE BBIUUCIATH IMPOU3BOAHBIE CYMMBI, MPOU3BEICHHs, YAaCTHOTO WU
KOMIO3UIMHN QYHKINNA, HAXOAUTh YpaBHEHUE KacaTelIbHOH K TpaduKy QpYyHKIHH;

YMEHHUE HCIOJIb30BaTh NMPOM3BOJIHYIO A MCCIEIOBAHUSA (YHKUUH, JUId HAXOXACHUS
HAWTYYIIIero pemeHus B MPUKIaIHBIX, B TOM YHCJIE COMUAIBHO-YKOHOMUYECKUX U (PH3HUECKUX
3ajadax, /Uil ONpPENENIeHUss CKOPOCTH U YCKOPEHUs; HaXOJUTh IJIOMIAJM U 00beMBbl GUryp C
MIOMOIIIFI0 MHTETpaia; MPUBOIUTH MPHUMEPHl MAaTEMAaTUYECKOTO MOJEIHPOBAHUS C MOMOIIBIO
mudhepeHIMaTbHBIX YpaBHEHHI;

* YMEHHE ONepUpPOBATh MOHATHIMH: KOMIUIEKCHOE YHUCIIO, COTPSIKEHHBIE KOMIUIEKCHBIC
4uciaa, MOJYIb W apryMEHT KOMIUIEKCHOIO YHcia, (GopMa 3alUCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TpUTOHOMETpUYECcKass M anredOpaumyeckas); yMeTb  IPOU3BOJIUTH
apupMeTHUecKue ACUCTBUSA ¢ KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BAHUS
KOMIIJIEKCHBIX YHCET;

* yMEHHE CBOOOJHO ONEpPHPOBATh MOHATHAMHU: CpeaHee apupMeTHyeckoe, MeauaHa,
HanOoJpIllee W HAaWMEHbIIEe 3HAUCHHs, pa3Max, IHUCIEPCHS, CTaHIAPTHOE OTKJIOHEHHE IS
OTNKCAHMsI YHMCIIOBBIX JIaHHBIX; YMEHHE MCCIEOBATh CTaTUCTUYECKHE JAaHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpapUYEeCKUX METOJOB M DJCKTPOHHBIX CpEACTB; TrpadUvecKd HCCIeI0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOIIBIO IMarpaMM pacCceuBaHMs U JIMHEHHOMN perpeccuu;

* YMEHHE HAaXOJUTh BEPOSTHOCTH COOBITHI C HMCIIOJIb30BaHHEM TpaUUecKHX METOJIOB;
OPUMEHSTH Ul pelIeHus 3a1a4d (pOpMyIbl CIOKEHUS U YMHOXKEHHsI BEPOSATHOCTEH, (hopmyry
MOJIHOM BeposiTHOCTH, (opMyny bepHymim, komMOuHaTOpHBIE (DaKTHl U (HOPMYIBI; OLIEHUBATH
BEPOSTHOCTH pEalbHBIX COOBITHI; YMEHHE ONEepUpOBATH MOHATHUSAMH: ClydaiiHas BeIWYHMHA,
pacripesielieHie BEpOSTHOCTEH, MaTeMaTHYeCKOe OXHJaHWe, JHUCIEpCHUsT H CTaHJapTHOE
OTKJIOHEHUE CIy4aiHO! BeNUYMHBI, (YHKIMM paclpelesieHUus] M IUIOTHOCTH PaBHOMEPHOIO,
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II0KA3aTeIbHOIO0 U HOPMAaJbHOTO PAcCIpeleIeHN; YMEHUE UCIIOIb30BaTh CBOMCTBA U3YyUEHHBIX
pacripeiesIeHuil Il peleHus 3a1a4; 3HaKOMCTBO € MOHATUSAMU: 3aKOH OOJIbIINX YUCEI, METO/IbI
BBIOOPOYHBIX UCCIIE0OBAHUI; YMEHHE IPUBOAUTE IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOAHBIX M OOLECTBEHHBIX SIBICHUSIX;

* yMeHHE CBOOOJHO ONEpUPOBATh MOHATHSAMH: TOYKa, TpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKMM yroj, JBYIpaHHBIA Yrosl, TpeXIpaHHBIA Yroi,
IepeceKaloIIrecs, MapauielbHble M  CKPEUIMBAIOUIMECS IpsIMble, MapalIeIbHOCTh U
HEPHIEHINKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroja MEXIy MPsIMBIMH, YroJ MEXAY MpsIMON U
IUIOCKOCTBIO, YIOJI MEKIY IJIOCKOCTSIMHU; YMEHHUE UCII0JIb30BaTh IPU PEIICHUH 33]a4 U3Y4YCHHbIE
(bakThl U TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLICHUBATh Pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MUPE;
YMEHHME ONEpUPOBATH IOHATUAMU: MHOTOTPAaHHHUK, CEYEHHME MHOIOI'PAaHHUKA, MPaBUIbHBIN
MHOT'OI'paHHMK, [IPU3Ma, TUpaMuaa, pUrypa U NOBEPXHOCTh BpAILEHMs, LIHJIMHAP, KOHYC, 11ap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyCa M LWIMHApA, MapajuielbHbIE OCH WU
OCHOBAHHIO, CEUEHHME lIapa, IUIOCKOCTb, Kacaromascs chepbl, LWIMHIPA, KOHYCa; YMEHHE
CTPOUTH CEYEHHWE MHOTOTPAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TIOBEPXHOCTH
BpALIEHUs, UX CEYCHMs, B TOM YHUCIIE C MOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE NMPUMEHSATh
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENEHO (POPMYITUPOBATh ONPEACICHUS U3Y9aeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX F€OMETPUYECKUX (UTYp, OOOCHOBHIBATD
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KJIACCH(PHUKANNIO (UTYp MO Pa3IHMYHBIM MPHU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOMOJHUTEIbHbBIE TIOCTPOCHMS;

* yMEHHE CBOOOJHO OIEPHPOBATH MOHATHSAMH: IIOUIaNb (GUTYphl, 00BeM (UTYPHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSHUE
MEXY TUIOCKOCTSIMH, IUIOINAAb C(epbl, TUIOMAAh MOBEPXHOCTH MHPAMHIIBI, TPU3MBI, KOHYCA,
WIMHAPa, 00beM KyOa, IPSMOYTOJIBHOTO Hapaiielenunena, TUpaMuIbl, IpU3Mbl, [UIHHIPA,
KOHYca, Il1apa; YMEHUE HaXOJAUTh OTHOIIICHHE 00BEMOB IMOA00HBIX PUTYD;

* yMeHHE CBOOOJHO ONEpUpPOBaTh HMOHATHAMM: IBM)KEHHE, MapajljielbHbI MepeHoc,
CUMMETpHUS Ha IUJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOdpa3oBaHue MoA00us, MOA00HbIE
Gurypel; yMeHue paclo3HaBaThb paBHbIE U NOAOOHBIE (DUTYpBI, B TOM YHCIE B TNPHUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE MHCIOIb30BaTh I'€OMETPUUYECKHE OTHOILIEHUS, HaXOJIUTh
reoMeTpUYecKre BEUYMHBI (JJIMHA, YroJ, IUIOIaab, 00beM) MpHU peIIeHUH 3ajad U3 APYrux
y4eOHBIX IPEMETOB U U3 PealbHOM KU3HU;

* yMEHuE CBOOOJHO ONEpUpOBaTh MOHATUSMHU: IMPSMOYTOJbHas CHUCTEMa KOOpPJWHAT,
BEKTOP, KOOPJANHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHNE BEKTOpA Ha
YHCII0, Pa3JIoKEHUE BEKTOpa Mo 0a3ucy, CKaJspHOE MMPOU3BEACHHUE, BEKTOPHOE NMPOU3BEACHUE,
yroJl MeXAYy BEKTOpaMH; YMEHHME HCIIOJIb30BAaTh BEKTOPHBIM M KOOPAMHATHBIA METON AJIs
pelIeHHusT TEeOMETPUYECKUX 3aJad W 3a4ad JPYTuX Yy4eOHBIX IPeIMETOB; OIEpUPOBATH
NOHATHAMM: MaTpuna 2Xx2 u 3X3, OmnpenenuTenb MaTpULbl, T€OMETPUYECKHI CMBICI
OTIpeeNTUTENS;

* YMEHHME MOJEIHUPOBATh PEAIBHBIE CUTyallMd HA SI3bIKE MATEMAaTUKH; COCTaBIATh
BBIpQXXECHHS, ypaBHEHUS, HEPABEHCTBA M HUX CHUCTEMbl IO YCIOBUIO 3aJayd, HCCIEI0BATh
MIOCTPOCHHbIE MOJIENIM C MCIOJIb30BaHUEM ammapaTa ainreOpbl, HHTEPIPETUPOBATh MOITY4YEHHBIN
pe3ynbTaT; CTPOUTh MaTeMaTUYECKHWE MOJEIM C TIOMOUIbI0 T'€OMETPUYECKUX MOHATUH U
BEJIMYMH, DELIaTh CBSA3aHHbIE C HMMM IPAKTUYECKUE 337aud; COCTABIIATH BEPOSITHOCTHYIO
MoOJieJIb M MHTEPIPETUPOBATH MOJIYUYEHHBIN pe3ysbTat; pelaTh NPUKIaIHbIe 3314l CPeACTBAMU
MaTeMaTHYeCKOro aHaju3a, B TOM YHCJIE COLUAIBbHO-3KOHOMHYECKOTO U (PU3MUECKOTro
XapakTepa;

* yMEHHE BBIOMPATh MOJIXOASIINI METO ISl PeLIeHNs 33/1a4K; TOHUMaHUEe 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHHM MPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB M SBJIECHUMN; YyMEHHE
pacrno3HaBaTh NPOSIBJICHHE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE, YMEHHME NPUBOAUTH IPUMEpPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUICKOM U MUPOBOW MaT€MATHYECKOW HAYKH.



1.2.2. IlnaHupyemble pe3y/JbTaThbl 0CBOeHHUS 0011e00pPa30BaTeIbHOM TUCHHITUHBI

B cooTBeTcTBUH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO.

Ocoboe 3HaueHne JUCcUUIUIMHA HMeeT npu GpopmupoBanuu u pa3sutuu OK u I1K

KO,I[ N HAUMCHOBAHHC

HJ'IaHI/IpyeMBIe PE3YIBTATEI OCBOCHUSA JUCHUIIIMHBL

(bOPMHPYeMHVX 00mue JlucuunnmHapHbie
KOMIIETEHIMH
OK 0l. BsiOupars | - TOTOBHOCTb K TPYZy, OCO3HAHUE | * yMeHue OIIEpPUPOBATH
croco0sbl peleHyst | LIEHHOCTH MacTepcTBa, | MOHATHAMU: oIpeJiesIeHue,
3aj1a4 Tpynoarooue; aKCcuoMa, TeopeMa, CIEICTBUE,
npodeccuoHaIbHON - TOTOBHOCTb K  aKTHUBHOMW | CBOMCTBO, IIPU3HAK,
JESTEIIbHOCTH JESATEIIbBHOCTH TEXHOJOTMYECKON | I0KA3aTeIbCTBO, PaBHOCHIIbHBIE
IPUMEHHUTEIBHO K | M COLMAJIbHOW HaNpaBIEHHOCTH, | (OPMYIUPOBKY; yMeHue
pa3IMYHbIM CIIOCOOHOCTh UHHULIUUPOBATh, | GOpMyIHpoBaTh  OOpaTHOE U
KOHTEKCTaM; IUIAHUPOBATh U CaMOCTOSTENILHO | IPOTUBOIIOJIOKHOE YTBEPKICHHUE,
BBITOJHATH TaKYIO JESATEIbHOCTD; | IPUBOJIUTH IIPUMEPBI U
- MHTEpeC K pa3InyHbIM c(epaM | KOHTPIPUMEPBI,  HCIIOJIb30BaTh
IpoeCCUOHATBHON METOJ MaTeMaTH4eCKON
NeSITeIbHOCTH, UHAYKIWHY; POBOJIUTH
OBnagenue YHHUBEpCAJIbHBIMU | JOKa3aTEJIbHbIE paccyxaeHus
y4eOHbIMU [IO3HABATEJIbHBIMU | IPU PELICHHUU 3a/a4, OLIEHUBATh
JeNCTBUSAMU: JIOTUYECKYIO IIPABUJIBHOCTb
a) 0a30BbIe JIOTUYECKHUE | pacCyKJIECHHIA;
JeNCTBUS: . yMEHHE OIIepupOBAThH
- CaMOCTOSITENIBHO | MOHATUSAMU: MHOX€ECTBO,
(dbopMynupoBaTh U | IOJIMHOXKECTBO, OIEpaluy Haj
aKTyaJIu3upoBaTh npo0seMy, | MHOKECTBaMU; yMeHue
paccMaTpUBaTh €€ BCECTOPOHHE; | MCIIOJIb30BaTh TEOPETUKO-
- YCTaHaBIMBAaTh CYLICCTBEHHBIN | MHOKECTBEHHBIM ammapar  ajs

MNpU3HAK WJIMA OCHOBAaHHUA JIA

CpaBHEHHMsI, KiIacCU(DUKAIUK U
00001IeHNS;

- OTIpeIeNATh LETH
JeSITEIILHOCTH, 3a7aBaTh
nmapaMeTpsl U KpPUTEPHUH  HX
JOCTHXKCHUS,

- BBIIBJISITH 3aKOHOMEPHOCTH U
[IPOTUBOpEUUs B

paccMaTpruBACMBbIX ABJICHUMAX,

-  BHOCHTb  KOpPPEKTHBBl B
JeSITEeILHOCTD, OlICHMBATh
COOTBETCTBHE pe3yJIbTaTOB
LEIISIM, OLICHUBATH pUCKHU
MOCJIEACTBUN NeITEIbHOCTH,

pa3BUBaTh KpEaTUBHOE
MBITIJIEHNE npu pelIeHnn

YKU3HEHHBIX TIpobiieM

0) 0a3oBBIE HCCIIENOBATEIHLCKUE
JCUCTBHUS:

- BIIQJETh HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKONW U IPOEKTHOM
NeITEeTLHOCTH, HaBBIKAMH

OIMCaHUs pealbHBIX IPOLECCOB U
SBJICHUM U IIpU PELICHUU 3a/1a4, B
TOM 4YHCJI€ U3 JIPYTUX Y4YEOHBIX

IPEIMETOB;
. yYMEHHE OTIepPHPOBATH
HNOHATUAMMU: Tpad, CBSI3HBIN Tpad,

JIEpEeBO, LHAKII, rpad Ha
IUIOCKOCTH; yYMEHHUE 3a/laBaTb U
OMMCHIBATh Tpadbl pPa3IUYHBIMU
croco0amu; UCHOIb30BATh Ipadbl
IIpU pElIeHUH 33]1a4;

* YMEHHE CBOOOJHO ONEpPHPOBATH
MOHSTUSIMHU: COYETaHUE,
[IEPECTAaHOBKA, YUCIIO COUYETaHU,
YUCJIO  TIEPECTAaHOBOK; OWHOM
HeloTOHa; ymMeHHME NPUMEHATH
KOMOHMHaTOPHbIE (bakTbI )51
paccyXIeHus peleHus
3ajady;

. YMEHHE OIIepUpOBAThH
MOHATUSIMH: HAaTypalbHOE YHCIIO,
Lenoe  4Mciao,  OCTaTOK IO
MOJIYJII0, PalMOHAJIBHOE YHCIIO,

JIIA
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pasperieHus npooiem;
- BBISBIISTD
CIIC/ICTBEHHBIE CBSI3U u
aKTyaJIU3UPOBATh 3ajady,
BBIJIBUTATh TUIIOTE3Y ee
pelIeHus,, HaXOMUTh apryMEHTHI
Ui J0Ka3aTelIbCcTBA  CBOMX
YTBEPKICHUMH, 3a71aBaTh
napameTpsl u KPUTEPHUH
pelIeHus;

- AQHATU3UPOBATHh IOJyYCHHBIC B
xoze peuieHus 3a71a49u
pe3yibTaThl, KPUTHYECKH
OLICHMBAaTh MX JOCTOBEPHOCTH,
POTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSIX;

-- YMETb TEpEHOCUTHh 3HAHUS B

MMPpUYIUHHO-

MI03HABATEIIbHYIO u
PaKTUYECKYIO obnacTu
JKU3HEIEATENBHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS
u3 pa3HbIX PEIMETHBIX
oOJacTei;

- BBIABHIaTb HOBBIE  HJIEH,
npeiaraTh OpUTHHAIILHBIC
MOJIXO/IbI U PEIICHUS;

u CIIOCOOHOCTH 10.4
HCIIOJIb30BAHMS B

HO3HABATEJILHOU U COLMAJILHOU
MPAKTUKE

UppALMOHATIEHOE YUCIIO,
MHOECTBA HATypaJIbHbIX, LIEJbIX,
palMOHAIBHBIX, JEHCTBUTEIbHBIX
YUCEN; YMEHHUE HCIOJIb30BaTh
MIPU3HAKU JETUMOCTH,
HAaNMEHBIIUNA OOIIUI IEeIUTENh U
HauMeHbIllee oOmee KpaTHoe,
anroput™m EBKnMaa npu penieHun
3ajauy; 3HAKOMCTBO c
pa3IMYHBIMU MO3ULIMOHHBIMU
CHUCTEMaMHU CUUCIICHUS;

* yMEHHE CBOOOJIHO OIEpPHUpPOBATh
MOHSATUSMU: CTENEHb C IIEJIBIM
MIOKa3aTeleM, KOpEHb
HaTypaJbHOM CTEIIEHHU, CTEIEHb C
paluroOHaIbHBIM MOKa3aTeseM,
CTENEHb C  JCHUCTBUTEIbHBIM
(BEIIECTBEHHBIM)  IOKa3aTeseM,
norapudm gucia, CHHYC, KOCHHYC
Y TAaHT'€HC MPOU3BOJIBHOTO YHCIIA;
. yMeHHue OTIEpUPOBATH
MOHATUSIMU: TOXJIECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHue,
YpaBHEHUE, HEpaBEHCTBO,
cucrema YpaBHEHUH u
HEPaBEHCTB, PaBHOCUJIBHOCTh
YpaBHEHUH, HEPABEHCTB u
CUCTEM, palroHalbHbIE,
HppalMOHATBHEIE,
MOKa3aTeNbHBIE,
jorapudmuueckue,
TPUTOHOMETPUYECKUE YPAaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI; YMEHHUE
pemarb ypaBHEHHs, HEPABEHCTBA

CTCIICHHBIC,

U CHCTEMBl C  IIOMOIIBIO
pa3IMYHBIX IPUEMOB; pEIIAThH
YpPAaBHEHUs,  HEPABEHCTBA W
CUCTEMBI c apaMeTpoM;
IIPUMEHSATH YpaBHEHUS,

HEpaBEHCTBA, WX CHCTEMBI JUIS
peIIeHHsT MaTeMaTHYeCKUX 3a7ad
U 3a/1a4 U3 pa3IMyHbIX oOyacTei
HAyKHU U PeaIbHOW KU3HH;

* YMEHHE CBOOOJIHO ONEpPHpPOBATH
MNOHATUSIMHM: Tpaduk (PYHKIHH,
oOpatHast (yHKIHS, KOMITO3UIHUS
byHKIMH, nuHelHHas QyHKIuS,
KBaJ[paTHIHAs byHKIHSA,
cTerneHHass (YHKIHMS C LeNbIM
HoKa3aTeseM,
TPUTOHOMETpHUUYECKHE (YHKIIUH,
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oOpaTHble TPUTOHOMETPHUYECKHUE
GyHKLIMM,  TOKa3aTelbHas U

JorapupmMuuecKas byHKIMNT;
yMEHHE CTPOUTH rpaduKu
byHKIMH, BBITOJIHATD
npeoOpa3oBaHus rpadukoB
GyHKIUH;

YMEHHE HCIIONIb30BaTh TpaduKu
byHKUIni TUISL U3Y4EHUS

IIPOLIECCOB U 3aBUCUMOCTEH IIpU
peumieHuy  3aad U3 ApYIrux
y4eOHbIX  MpEeIMETOB U U3
pealbHOM  JKM3HU;  BBIPAXKATH
dbopMynaMu 3aBUCHMOCTH MEXTY
BEJIMYMHAMU;

yMEHHE CBOOOJHO OIEPUPOBATH
MOHATUSMH: YETHOCTh (PYHKIUH,

HEPUOJIMYHOCTD byHKLuY,
OTrpaHUYEHHOCTh byHKIUN,
MOHOTOHHOCTb byHKLHY,
IKCTPEMYM byHKINH,
HauOoJsplllee M HauMEHblLee
3HAYCHHUS GyHKIIMH Ha

MIPOMEXKYTKE; YMEHUE IPOBOJIUTH
ucclieoBaHne (QyHKIINH;

YMEHUE UCII0JIb30BaTh CBOKCTBA U
rpaguku QyHKIUN UIsT pereHus
YPaBHEHHUI, HEPABEHCTB U 33]1a4 C
napamMeTpamMu; HM300pakaTh Ha
KOOpJAWHATHON IUIOCKOCTH
MHOXECTBA PEIICHUN YpaBHEHUH,
HEPABEHCTB U UX CHCTEM;

* yMeHHe CBOOOJIHO ONEpPHUpPOBATh
MOHSTHSMM:

MIOCJIEI0BATEIBHOCTD,
apudmeTHyeckas — MPOrpeccHs,
reoMeTpHUIecKas porpeccus,
0eCKOHEYHO yOBIBaro1ast
reoMeTpHUIecKas MIPOTPECCHUS;
yMEHUe 3aj1aBaTh
MOCJICIOBATEIBHOCTH, B TOM
qucie c HOMOIIIBIO
PEKYpPPEHTHBIX (hopMyIT;

. yMEHUe OIIepUPOBATH
TIOHSATHUSIMH: HETPEPHIBHOCTH

(GbyHKIMK, acUMIITOTHI Trpaduka
byHKknuu, TepBas W BTOpas

IIPOU3BOHAS byHKIIH,
reOMEeTpHUECKUl U  (pU3nUeCcKuii
CMBICII MIPOU3BOJHOM,

nepBooOpaszHas, oOmpeeleHHBIH
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UHTETpA, YMEHHE  HaXOAUTh
acUMMTOTHI Tpaduka QYHKINH;
YMEHHE BBIYHUCIISATH MPOU3BOIHEBIE
CYMMBI, MTPOU3BEJICHHS, YACTHOTO

u KOMIIO3ULIUU (byHKINH,
HAaXOJUTh ypaBHEHHE
KacaTelbHOU K rpaduky
$ynkuun;

yMEHUe UCTIOJIb30BATh

MPOU3BOAHYIO JUJISI UCCIIENOBAHUS
byHKIHH, IS HaXO0KICHUSA

HAWTYYILIero peleHus B
NPUKIAIHBIX, B TOM YHCIIE
COLIMATIbLHO-3KOHOMHUYECKUX u
(bU3IIECKUX 3a7avax, JUISL
ompezeneHus CKOPOCTH u

YCKOPEHUST; HAXOIUTH IO H
o0beMbl  GUTYp C  IOMOIIBIO
WHTETpaIa;

® YMCHUC OIICPHUPOBATDH
IHOHATHUAMU: KOMIIJICKCHOEC YHCJIO,
COIIPAKCHHBIC KOMIIIICKCHBIC

YuClIa, MOAYJIb M  apryMEHT
KOMILUIEKCHOTO  yucia, ¢opma
3allMCM  KOMIUIEKCHBIX  YHCEll

(reomeTpuyeckas,
TPUTOHOMETPHUECKAS "
anredpanyeckas); YMETH

MPOU3BOJUTh  ApU(PMETHICCKHE
NENUCTBUA €  KOMIUIEKCHBIMHU
YHUCIIaMU; TPUBOJIUTH TPUMEPHI
HCIIOIL30BaHUs KOMIUIEKCHBIX
Yucel;

* YyMEHHE CBOOOJIHO ONEpPHpPOBATh
MMOHSATHSIMU cpenHee
apudmernyeckoe, MeauaHa,
HauOoJIplllece W HauMEHbIIEE
3HAuYeHUs, pa3Max, AUCIIePCHs,
CTaH/JAPTHOE OTKJIOHEHUE IS
OIMCAaHMS YHCIIOBBIX JAHHBIX;

yMeHUe HCCIIEZIOBATh
CTaTUCTUYECKUE JaHHBIE, B TOM
quUCIe c MIPUMEHEHUEM
rpaduyecKux METO/IOB u
AIIEKTPOHHBIX CPEJICTB;
rpaduyecku HCCJIEe10BATh
COBMECTHBIE  HAOMIOAEHUS  C
MTOMOTIIBIO JTUarpaMm
paccenBaHus 51 JIMHENHOMN
perpeccuu;

®* YMCHHUC HAXOJUTH BCPOSITHOCTHU
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COOBITUA €  HUCHOOJIB30BAHUEM

rpapuIecKux METOJIOB;
OPUMEHATH Ui pEeHICHUs 3a/1ad
bopmyIbl CITOKEHHUSI u
YMHOXXEHUS BEPOSITHOCTEM,
(dbopMyily TOJHON BEpOSTHOCTH,
bopmyy bepnymm,
KOMOWHATOPHBIC (hakThI u
bopmybr; OLICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHIA,
yMEHHe OIIEpPUPOBATH
MOHSATHUSIMHU: clTyJaitHast
BEJIMYMHA, pacripeniesieHue
BEPOSITHOCTEH, MaTeMaTHYeCKOe
OKUJIaHueE, JCTICPCHUS u
CTaHJAPTHOE OTKJIOHEHUE

CIIy4ailHOM BENIMYUHBI, (yHKUNU
pacnpenesieHuss U IUIOTHOCTH
PaBHOMEPHOIO, II0Ka3aTEIbHOTO
U HOPMAJIBHOTO PpaCIpPElEICHUN;
YMEHHE HCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX DACHPENCICHUN I
pelieHus 3aaad; 3HAKOMCTBO C
MNOHATUSAMM:  3aKOH  OOJIBIIMX
YHCel, METOJAbl  BBIOOPOYHBIX
UCCJIEIOBaHN; yYMEHHE
IIPUBOJUTH ITPUMEPBI IPOSBICHUS
3aKkOHa  OOJBIIMX  4YHMCel B
IPUPOJHBIX M  OOIIECTBEHHBIX
SABJICHUSIX;

* YMEHHE CBOOOJHO OIEPHPOBATH
MOHATUSAMM:  TOYKa,  IpsAMad,
IJIOCKOCTB, IIPOCTPAHCTBO,
OTPE30K, JIy4, IUJIOCKUH Yroll,
JIBYTPAaHHBI YTOJI, TPEXI'PAHHBIN

yrou, nepeceKaronmecs,
napaJielibHble "
CKpEIINBAIOIINECS IIpsSIMBIE,
[apajIeIbHOCTh "
NEPIEHIUKYIAPHOCTD TPSAMBIX U
IIJIOCKOCTEM, yromn MEXIY
IPSIMBIMH, YTOJI MEKIY TIPSIMOH U
IUIOCKOCTBIO, yroin MEXy
IJIOCKOCTSIMU; YMEHHE

UCIONIb30BaTh  MpPU  pEIICHUU
3ajjad = M3y4YeHHbIE (aKThl U
TEOpEMBbl IUIAHUMETPHUH; YMEHHE
OIICHMBATh pa3Mepbl OOBEKTOB B
OKpYXXalollleM MHUpE; yMEHHE
ONepupoBaThH MOHSTUSMHU:
MHOT'OTPaHHUK, CCUCHHE
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MHOI'OI'PAaHHUKA, IIPaBUJIbHBIN

MHOT'OTPaHHUK, npu3Ma,
nMpamu/a, ¢burypa u
MIOBEPXHOCTh BpAIICHHUS,

WIMHIP, KOHYC, Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CCUCHHUS
KOHYycCa u WIMH/IpA,
napasulebHbIe ocu WIIN
OCHOBAaHMIO,  CEUeHHe  IIapa,
IUIOCKOCTB, Kacaromascs cgepsl,
IIMHApPA,  KOHYCa;  yMEHHE
CTPOUTH CeUeHHe
MHOT'OTPaHHUKA, n300paxkaTh
MHOTOTPaHHHUKH,  QUTYpBl U
MOBEPXHOCTH  BpalleHHs, WX
CeYeHHs, B TOM 4HCIE C
MIOMOIIIBIO 3JICKTPOHHBIX CPEJCTB;
yMEHHE [pPUMEHATh CBOICTBa
reOMETPUYECKUX duryp,
CaMOCTOATENIFHO (OPMYIIUPOBATH
OTIpEeNIeNICHUs] U3Yy4aeMbIX (Quryp,

BBIJIBUT'ATh TMIIOTE3bI 0
CBOMCTBAX U [IpU3HAKaX
reOMETPHUYECKUX ¢uryp,
000CHOBBIBaTh WJIM OIIPOBEPraTh
ux; yMeHHe IPOBOJIUTH
Kkinaccupukauuo  uryp  mo
Pa3INYHBIM MIPU3HAKaM,
BBITTOJTHATh HEO0XOIMMBbIE

JIOTIOJTHUTEIIbHBIE TOCTPOCHHS;
* yMeHHe CBOOOJIHO ONEpPHUpPOBATh
HNOHATUSAMM: IUIOWAAb (UTYPBI,
o0beM (urypsl, BeIMYMHA YIJa,
paccrossHue  OT  TOYKH [0
IJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PAacCTOSHUE MEXKIY
MJIOCKOCTSIMH, TUIOMIAAL CQepHl,

IUIOIIAdb MOBEPXHOCTHU
MUpaMUJIbl, TPU3MBI, KOHYCA,
WIMHIIPA, 00BeM Ky0a,
MPSIMOYTOJIBHOTO

napajuiesienuiena,  MUpaMUIbL,
NpU3MBbI, UWIUHIpA, KOHYCa,

nIapa; YMEHHE HaXOJUTh
OTHOIIIEHHE OO0BEMOB MOJOO0HBIX
uryp;

* yMEHHE CBOOOJIHO ONEpPHUpPOBaATh
MOHSTUSIMHU: JBUKEHUE,
[apajuIeIbHbII IIEPEHOC,
CUMMETpUs Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT,
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npeoOpa3oBaHue nooous,
nofaoOHbIE  (QUTYPBI,  yMEHHE

pacro3HaBaTtb paBHBIC u
moao0HbIe (PUTYpPHI, B TOM YHCIIC
B pUpoJIe, HCKYCCTBE,
apXHUTEKTYPE; yMEHHUe
UCIIOJIb30BAaTh ~ T€OMETPHYECKUE
OTHOILICHHUS, HAXOJ/IUTh
TE€OMETPHUUYECKUE BEJTMYUHBI

(nuHa, yrom, TUIoONaab, 00BEM)
IpH PEHICHUH 3a7a4 W3 JPYTHX
yu4eOHBIX  MpPEAMETOB MU U3
peanbHOU KU3HU;

* yMEHHE CBOOOJIHO ONEpPHUPOBATh
TTOHSITHSIMH PSIMOYTOJIbHAS
CUCTeMa  KOOpJIWHAT, BEKTOD,
KOOPJMHATHl TOYKH, KOOPIUHATHI
BEKTODA, CyMMa  BEKTOPOB,
NPOM3BEACHNE BEKTOpA HA YHUCIIO,
pa3joxeHue BEKTopa mo Oaswucy,
CKaJISIpHOE IPOM3BE/ICHUE,
BEKTOPHOE MPOU3BEACHUE, YTroll
MEXIYy  BEKTOpaMHU;  yMCHHC
UCIIONIb30BAaTh  BEKTOPHBI |
KOOPIMHATHBIN METOJT TUTST
pelleHUs TeOMETPUYECKUX 3a]ad
W 3ama4  JApYrux  y4eOHBIX

IIPEIMETOB; OIIepUpOBATH
HNOHATUSIMM: MaTpuna 2x2 u 3x3,
OIIpEACINUTEND MaTpHIIbl,
reOMETPUYECKU I CMBICII
OIpEACIINTENS;

. yMEHHeE MOJIETTUPOBATh
pEaIbHBIE CHUTyallUM Ha S3BIKE
MaTeMaTHUKH; COCTaBJISITh
BBIPAKCHMS, YPaBHEHUH,

HCpaBCHCTBA W HUX CHUCTEMBI II0
YCJIOBUIO 3aJla4yu, HUCCICAOBATH

MIOCTPOCHHBIE MOJENN C
HCII0JIb30BaHNEM anmnapara
anreoOpsl, WHTEPIPETUPOBATH

IIOJIyUYEHHBIM PE3yJbTaT; CTPOUTH
MaTeMaTHYecKue  MoJenu ¢
MIOMOUIBIO reOMETPUUYECKUX
MOHATUM W BEJIMYMH, pellaTh
CBS3aHHbBIE C HUMM IIPAKTHUYECKUE
3a]1a4H; COCTaBJISITh
BEPOATHOCTHYIO MOJIETTh u
MHTEPIIPETUPOBATh IOJYyYEHHBIN
pe3ynbTaT; peuarh MpHUKIaJHbIe
3aJ1a4u CpeJCTBaMHU
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MaTeMaTHYECKOro aHajiu3a, B TOM
qHCIIe COLIMAIBHO-
SKOHOMHYECKOTO U (PU3UIECKOro
XapakTepa;

* YMEHHUE BBHIOUPATh MOIXOISIIHIHA
METOJA U COOTBETCTBYIOIIHH
ATOPUTM ISl PEIICHUsS 3a/1a4H;
MIOHUMaHHE 3HAYUMOCTHU
MaTeMaTHKH B U3y4CHUH
NPUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUM; yMEHUE

pacno3HaBaTh IIPOSIBJIICHHE
3aKOHOB MaTE€MaTUKHU B
HUCKYCCTBE, YMEHHUE IPUBOJUTH
IIPUMEPBI MaTE€MaTHYECKUX
OTKPBITUI pOCCUNCKOU u
MHUPOBOMU MaTeMaTHYECKOU
HayKHU.

OK 02. HWcnonb3oBars
COBPEMEHHBIE  CpeCTBa

MIOMCKa, aHalM3a U
UHTEpIpeTaluu
uH(popMalun u
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH TUTst
BBITTOJIHEHUS 3a1a4
npodecCUOHAILHON
NeSITebHOCTH;

B obnacTu 1IEHHOCTHM HAay4HOIO
MO3HAHMUSL:

-c(hOpMHPOBAHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3sBUTHUA HAayKHn n
00I11eCTBEHHOM MPAaKTUKH,
OCHOBaHHOTO Ha  JManore
KYJBTYP, CIOCOOCTBYIOIIETO

OCO3HAaHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEpILICHCTBOBAHUE SI3BIKOBOM
W YUTATENIbCKOW KYJIbTYPhl Kak
CpelcTBa B3aUMOJICVCTBHUS
MEXIY JIOJAbMU U TMO3HAHUSA
MHPA;

- OCO3HAHME LIEHHOCTH Hay4YHOU

JACATCIIBHOCTH, TOTOBHOCTbH
OCYHICCTBJIATDH IMPOCKTHYIO
HCCICO0BATCIILCKYIO

JeSATEeIbHOCTh UHJIUBUAYAIbHO U
B TpYIIIIE.

OBnageHue  yHUBEpCAJIbHBIMU
y4eOHBIMA  TTO3HABATECIHHBIMU
JICUCTBUSIMU:

B) pabota ¢ nHbopMaIuei:

- BJIaJIETh HaBbIKAMU MOJIYYEHUS
nHQOpMANUd W3 HCTOYHHKOB

. yYMEHHE CBOOOIHO
OIIEepUPOBATH HOHATUSMHU:
rpadpuk GyHKOMH, OOpaTHAA
¢byHKIMS, KOMITO3ULUS
GbyHKIUH, nuHeHHas (QyHKIuS,
KBaJ[paTHYHas byHKLU,
crerieHHass (QYHKIUS C IENbIM
HoKasareseM,
TPUTOHOMETPHUYECKHE
¢byHKIHY, oOpaTHbIe
TPUTOHOMETPHUYECKHE
(GyHKIMH, TIOKa3aTelbHAs M
ngorapumuueckas  QpyHKUUU;
YMEHHE  CTPOUTh  Tpaduku

GbyHKINH, BBITIOJTHATh
npeoOpa3oBaHUs rpadukoB
bynxumii;

YMEHHUE HCIIOJIb30BaTh Tpaduku
byHKIIHIT TUISt W3yYEHUS
IIPOLIECCOB U 3aBUCUMOCTEN pU
pelleHny 3aJad U3 JIPYrux
y4eOHBIX TMpEAMETOB U U3
peanbHON JKHW3HU; BBIPAXKATh
bopmynamu 3aBUCHUMOCTH
MEX/1y BEeJIMYUHAMU;

yMEHHUE CBOOOJHO ONEepUpPOBAThH

MOHATHSIMHU: YETHOCTh
¢GyHKIHY, NIEPUOANYHOCTD
¢dbyHKIUY, OTrpaHMYEHHOCTh
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pPa3HBIX THUIOB, CAMOCTOSITEIBHO
OCYIIECTBISITh IOMUCK, aHAJU3,
CUCTEMATHU3ALINIO0 u
UHTEpIpeTanuo  UHpOpManuu
pa3snUYHBIX BUAOB U (opMm
MIpe/ICTaBJICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMUHbIX
¢dbopMaTax ¢ y4yeToM Ha3HaueHUs

nHpopManuu u LEJIEBOM
ayIUTOPHH, BBIOUpas
ONTUMAJIbHYIO bopmy
IPE/ICTAaBICHNS U BU3YyalH3aLliH1;
- OLIEHUBAaTh JOCTOBEPHOCTH,

JICTUTUMHOCTB I/IH(l)OpMaI_[I/II/I, cc

COOTBETCTBHE  IPABOBBIM U
MOPAIbHO-3TUYECKUM HOPMaM;

- HCII0JIb30BaTh CpencTBa
MH(pOPMaITMOHHBIX u
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B peIeHN
KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX u
OpraHM3aIlMOHHBIX  3a7ad  C
COOJIrOIeHUEM TpeOOBaHM
PrOHOMUKH, TEXHHKH
0C30I1acHOCTH, TUTHCHEI,
pecypcocOepekeHusi, TMPaBOBBIX
U OTUYECKHMX HOPM, HOPM
nH(}OpMaLIOHHON
0e30IMacHOCTH;

- BIIAJICTh HaBBIKAMH
pacrno3HaBaHUs u 3aIUTHI

nHpopmanny, UHGOPMAIIMOHHON
0€30MaCHOCTH JIMYHOCTH

¢byHKIHY, MOHOTOHHOCTh
(hyHKIHH, SKCTpeMyM (YHKITUH,

HauOoJbllIee W HaWMEHBIIEE
3HAYEHHS byHKIIHH Ha
MIPOMEKYTKE; yMEHHUE
IIPOBOIUTH HCCIEeI0BAHUE
INZEINIVIH

YMCHHE HUCII0JIB30BaTh CBOMCTBa

u rpapukn  GyHKUMH I
peleHus ypaBHEHUH,
HEpaBeHCTB U 3a7ad ¢

napaMeTpamu; u300paxarb Ha
KOOpJMHATHOMN IUIOCKOCTH
MHOKECTBa pelIeHui
YpaBHEHUH, HEPABEHCTB U UX
CUCTEM;

. yMEHHE OIIEPUPOBATH
HOHATUSAMH: TOKJECTBO,
TOKJIECTBEHHOE
npeoOpa3oBaHUe, YypaBHEHHE,
HEPABEHCTBO, cucrema
YPaBHEHHII W  HEPABEHCTB,
PAaBHOCUJIIBHOCTb  YPaBHEHHI,
HEPABEHCTB u CHUCTEM,
pauuoHaIbHBIE,
UpPpalOHAJIbHBIE,
oKa3aTelIbHbIC, CTCIICHHBIE,
JorapupmMHUyIecKue,
TPUTOHOMETPUUYECKUE
YpaBHEHUs, HEpPaBEHCTBA U
CHUCTEMBI;  yMEHHE  pelIaTh
YpaBHEHUs, HEpPaBEHCTBA U
CHUCTEMBI c MIOMOUIBIO

Pa3JIMYHbIX TPUCEMOB; PCHIATH

YpaBHEHUs, HEpPAaBEHCTBA U
CUCTEMBI c rapaMeTpoM;
MIPUMEHSATH yYpaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI IUISA
peuieHus MaTEeMaTUYECKUX

3aJad M 3a]ad U3 Pa3IMyHbIX
oOnacteii Hayku W pealbHOU
KHU3HH,

. yMeHHue
OIIepUPOBATH
JIBIDKEHUE, napajuieTbHbIA
HEPEHOC, CUMMETpUs Ha
TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, npeoOpa3zoBaHue
noo0usi, MOJ00HBIE (UTYPHI;
yYMEHHUE paclio3HaBaTh PaBHBIC H
noJ00Hble  (UTYphl, B TOM

¢BO0OOIHO
[OHATUSMU:
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4HuCclie B TPUPOJE, HCKYCCTBE,
apXUTEKTYpE; yMEHHUE
HCIIOJIb30BaTh TC€OMETPHUECKUE
OTHOIIICHWSI, HAXOJ/IUTh
reOMEeTpUYECKre BEITUYHHBI
(nvHa, yrod, Mmiomaab, 00beM)
MIpU PEIICHUM 3a7a9 U3 JPYTHX

y4eOHBIX TMPEIMETOB U U3
pEabHOM )KU3HU;
OK 03. IlmanupoBats u | B obyactu JIyXOBHO- | ® YMEHHE ONepUpPOBaAThH
peain30BbIBaTh HPaBCTBEHHOI'O BOCIIUTAHUSL: MOHATHUSIMHU: TOKJECTBO,
coOCTBEHHOE - c(OPMUPOBAHHOCTH | TOXKIECTBEHHOE
npodeccuoHaIbHOe U | HPaBCTBEHHOI'O CO3HaHUS, | MpeoOpa3oBaHue, ypaBHEHHE,
JUYHOCTHOE Pa3BUTHE, 3TUYECKOTO ITOBEJCHUS; HEPaBEHCTBO, cucreMa
peIIPUHUMATEIBCKYIO - CHOCOOHOCTh OLICHMBATh | ypaBHEHUH U HEPABEHCTB,
JIeATEIbHOCTh B | CUTYallUIO u MIPUHUMATh | PABHOCUJIBHOCTh  YPaBHEHHIA,
npoheccuoHaIbHOM OCO3HaHHbIE pelleHNs], | HEpaBEHCTB u CHUCTEM,
chepe, WCIIOJb30BATh | OPUEHTUPYICh HA MOPAJIBHO- | PallMOHAJIbHBIE,
3HaHUS 10 (PHUHAHCOBOK HPaBCTBEHHbIE HOPMBI U | UppaLMOHAJIbHBIE,
rPaMOTHOCTHU B | LICHHOCTH; NOKa3aTeJbHbIE,
pa3MYHBIX  KU3HEHHBIX | - OCO3HAHHME JIMYHOTO BKJIaJa B | CTETIEHHBIC, JIOTapu(pMHUUECKUE,
CUTYaIUsX; [IOCTPOEHHUE YCTOWYUBOIO | TPUTOHOMETPUUYECKHE
Oyay1iiero; YpaBHEHHUS, HEPABEHCTBA U
- OTBETCTBEHHOE OTHOLIEHHE K | CHCTEMbI; YMEHHE  peuiaTh
CBOMM pojuTesnsM U (WIM) | ypaBHEHUs, HEPABEHCTBA U
IpYrum YJIeHaM CEMbH, | CUCTEMBI c MIOMOILBIO
CO3/IaHHI0 CEMbM Ha OCHOBE | Pa3JIMUHBIX IPUEMOB; pellaTh
OCO3HAaHHOTO NPUHATHSA | ypPaBHEHUsI, HEPABEHCTBA U
LICHHOCTEH! CEMEWHOW JXWU3HU B | CHCTEMBI c [1apaMeTpOM;
COOTBETCTBUM C TpPAaJULUSAMU | IPUMEHSITH YPaBHEHUS,
HapojoB Poccuy; HEpaBEHCTBA, UX CUCTEMbI IS
OBnaneHne  yHMBEpPCAJIbHBIMHU | PEIICHUS MaTEMaTHYECKUX

PETYISTHBHBIMH JIEHCTBUAMMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIHO OCYIIIECTBISATh
MO03HABATENIbHYIO 1€ TENIbHOCTD,
BBISIBIISATH TIPOOJIEMBI, CTaBUTh H
dbopMynupoBatb  COOCTBEHHBIE
3ajauyd B 0Opa3oBaTeNbHOU
NeSITEeNbHOCTH M >KU3HEHHBIX
CUTYaIHsX;

- CaMOCTOSITETIbHO COCTaBJIAThH
IUIaH  peleHus MpolieMbl ¢
Y4ETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U
MIPEATIOYTEHUN;

- JaBaTb  OICHKY
CUTYalUsAM;
Croco0cTBOBaTh (POPMHUPOBAHUIO
u IPOSIBICHUIO IIMPOKOH
SPYIUIIMN B pa3HBIX 001aCTsIX

HOBBIM

3ala4 M 3a1a4 W3 Pa3IM4YHBIX
obmacTel Hayku M peaJbHOM
KU3HH;

. yMeHue
ONEPUPOBATH
IJI0LIAAb

CBOOOJIHO
TTOHATHUSIMHU:
¢urypsl,  o0beM
¢burypsl,  BEeIMYMHA  YIJA,
paccTossHHE€ OT TOYKH  JI0
IJIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXIy
TJIOCKOCTSIMU, TUTOIIAAb CQEPHI,

um (0)116:010 S MOBEPXHOCTHU
MUpPaMUJIbI, TPU3MBI, KOHYCA,
UUAITMHIpA, o0BveM Kyo0a,
MPSIMOYTOJIBHOTO

napajiefenunesaa, TUPaMUIBbI,
MPU3MBI, IWJIMHIpA, KOHYCA,
mapa; yMEHUE HaxO0/UTh

OTHOIIIEHE 00BEMOB MMOI00OHBIX
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3HaHUM, MOCTOSIHHO TOBBIIIATH
CBOM o0OpasoBaTebHBIN u
KYJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BATh MIPUEMBI
pedaexcun ISt OLICHKH
CHTyallud, BbIOOpa  BEpHOTO
pelieHus;

- YMCTb OLCHUBATH PHCKHU U
CBOCBPEMEHHO IMPUHHUMATb
pelICHUA IO UX CHUIKCHHIO,

B) 3MOI_II/IOHELTIBHBII71 HUHTCIIJICKT,

MpEIOIarar it
c(OPMHUPOBAHHOCTE:!

BHYTPEHHEHN MOTHUBAIUH,
BKJIIOYAIOIIE ~ CTPEMIIEHHE K

AOCTHIXKCHUIO HCIIM U YCIIEXY,
OIITUMM3M, HMHHUIIMATHUBHOCTBD,
YMCHHC HeﬁCTBOBaTb, ncxoasa Hus3
CBOHX BOSMO)KHOCTGI‘/‘I;

(uryp;

. yMeHHUEe ¢BO0OOIHO
OTIepUPOBATH IMOHATHSIMU:
PSIMOYTOJIbHAS cucTrema
KOOpJIUHAT, BEKTOD,
KOOPMHATHI TOYKH,
KOOpJMHATHl BEKTOpa, CyMMa
BEKTOPOB, IIPOU3BEICHUE

BEKTOpa Ha YUCIIO, Pa3JI0KEHUE
BEKTOpa Mo 0a3ucy, CKalspHOE

IIPOU3BEACHHUE, BEKTOPHOE
IPOM3BEACHUE, Yrol MEXIy
BEKTOpaMy; yYMEHUE
UCIOJIb30BaTh  BEKTOPHBIA U
KOODAMHATHBIA ~ METOJN  JJIS
peleHus reOMEeTPUYECKUX
3a/1a4 U 3a7a4 APYrux y4eOHbIX
IPEMETOB; OIlepUPOBAThH

NOHATUSMU: MaTpuna 2x2 u
3x3, ompeaenuTeNb MaTPHIbI,

- OMIIaTUH, BKJIFOYAKOUIEH | TEOMETPUYECKHUN CMBICII
CIOCOOHOCTh IIOHUMATh | ONpPEeAETUTENS;
SMOLIMOHAIbHOE COCTOSIHUE
IpyTuX, YYUTBIBaTh €ro IpH
OCYILIECTBJICHUN KOMMYHUKAIIUU,
CIOCOOHOCTh K COYYBCTBHIO H
COTIEPEKUBAHMIO;
- COLIMAIIBHBIX HaBBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTh
BBICTpPAaUBaTh  OTHOLIEHHS  C
JOPYTUMHU JTIOABMH, 3a00THTHCS,
IIPOSABIIATE MHTEPEC U pa3periarhb
KOH(JIMKTBI
OK 04. DO¢ddexTuBHO | TOTOBHOCTH K CAaMOPA3BUTHIO, | yMeHue HaXOIUTh
B3alMO/IEIICTBOBATH U | CAMOCTOSITENIbHOCTH U | BEpOATHOCTH cOOBITHI C
paboTaTh B KOJUIEKTHBE U | CAMOOIPEIENICHHIO; UCIIOJIb30BaHUEM TpapUuecKux
KOMaH/I€; -OBJIa/ICHHE HaBbIKAMU y4eOHO- | METOJIOB;  MPUMEHATh s
UCCIIeIOBATENIbCKOM, MPOEKTHOH | pemieHust  3agady  (GopMyJIbl
U COLIMAJIbHOW JeSTENIbHOCTH; CIOXKEHMSI M YMHOMEHUs
OBnaneHne  yHHMBEpCAJIbHBIMU | BEPOSATHOCTEM, bopmymy
KOMMYHHKaTUBHBIMU MIOJIHOM BEpOSITHOCTH, (popMyIty
NENUCTBUAMMU: bepnymnn, KOMOWHATOPHBIE
0) coBMecTHas JeSITeIbHOCTb: (bakTbl U (HOpPMYIIBI; OLIEHUBATH
- TOHMMaTb M HCIOJb30BaTh | BEPOATHOCTH peasIbHBIX

NMPEUMYIIECTBA KOMAHIHOW U
WH/IUBUYAIbHOM paboThI;

MIPUHUMATh [EJId  COBMECTHOM
JESTENIbHOCTH, OpPraHU30BBIBATH

COOBITHI; YMEHHUE ONEPUPOBATH
MOHATHSIMHU: Cily4aiiHas
BEJMYMHA, pacrpeneneHue
BEPOATHOCTEH, MaTEMaTHUYECKOE

U KOOPAWHUPOBATH JIEUCTBUA IO | OKUJIAHUE, JIACTIEPCHS "
€ JOCTH)XEHHUIO: COCTaBIIATH | CTAHAAPTHOE OTKJIOHEHHE
IUIaH JICWCTBUM, pPACOpPEaesiTh | CIIydalHOU BEJINYVHBI,
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poJii € Yy4eTOM  MHEHHUH
YYaCTHUKOB o0Cy»XaaTh
pe3yapTaThl COBMECTHOM
paboTHI;

- KOOPJAMHUPOBATH U BBINOIHATH
paboTy B YCIOBHUSX pPEalbHOTO,

BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYUIECTBIISAITh  TO3UTHBHOE
CTpaTermyecKoe TOBEJICHUE B
Pa3IMYHbIX CUTYaIUsX,
MIPOSIBIIATH TBOPYECTBO u
BOOOpaXkeHue, OBIThH
MHUITUATABHBIM.

OBnaneHue  yHHMBEpCAIbHBIMU

PETYJIATUBHBIMU JICHCTBUSMH:
r) npuHsTHe cedsd U JpYyrux
JIOJICH:

- [pUHUMAThb  MOTHBBL U
apryMEHTHI APYTUX JIOACH TNpH
aHanuse pe3yNnbTaToB
NeSITeTbHOCTH;

- TMpU3HAaBaTb CBOE TIPaBO U
IIpaBO  Jpyrux JIIOAEH  Ha
OIIIOKHU;

- pa3BUBaTh CIOCOOHOCTh
MOHUMAaTh MHP C  TIO3HIHMH

Jpyroro 4eaoBeKa

(GyHKIMH ~ pacrpenieieHus W
IUIOTHOCTH pPaBHOMEPHOTO,
IIOKAa3aTeIbHOIO u
HOPMaJIBHOTO  paclpeieiCHUN;
YMEHUE UCIIOJIb30BaTh CBOMCTBA
W3YYEHHBIX PacIpeleIcHUN A
pelleHns 3a1a4; 3HaKOMCTBO C

HOHATUAMM: 3aKOH  OOJBIINX
YHcen, METOJbl BBIOOPOYHBIX
VICCIICJOBAHMI; yMeHue
IIPUBOJUTH IIPUMEPBI

IPOSIBJIIEHUS] 3aKOHA OOJbIINX
yucel B NPUPOAHBIX |
OO0IIECTBEHHBIX SIBJICHUSX;

. yMEHHE CBOOOIHO
OIIepUPOBATH HNOHATUSMHU:
CTETIEHb C IENIBIM MOKa3aTeseM,
KOpEHb HaTypalbHOH CTeneHw,
CTETIEHb C  PalMOHAIBHBIM
HoKa3areseM, CTEIEHb c
JIEACTBUTEIIbHBIM
(BEIIECTBEHHBIM) TIOKa3aTeseM,
gorapudM  YHUCIHa, CUHYC,
KOCHHYC u TaHIeHC
IPOM3BOJILHOTO YHCIIA;

. yMeHue cBOOOJIHO
OTIEPUPOBATH TTOHATHUSIMHU:
rpadpuk (GyHKIMH, OOpaTHas
dbyHKIIHS, KOMIIO3UIIUS
GbyHKUMH, JuHEeHHas (yHKIu,
KBaJ[paTUIHAS byHKIHA,
cTerneHHass (QYyHKIUS C LeNbIM
MIOKa3aTesem,
TPUTOHOMETPHUUYECKHE
byHKINH,
TPUTOHOMETPUUYECKHE
(GyHKIMYM, TOKazareiabHas U
aorapupmuueckas  (QyHKUIUM,
YMEHHE  CTPOUTH  Tpapuku
GyHKINH, BBINOJIHATh
npeoOpa3oBaHus rpadukoB
byHKIH;

YMEHHE HCIIONIb30BaTh rpapuKku
GbyHKIMN st U3y4YEHUS
MPOIECCOB U 3aBUCUMOCTEN TTPU
pelieHnn 3adady U3 JIPYTUX
yu4eOHBIX TNPEIMETOB U U3
peanbHON JKHW3HU; BBIPAXKATh
bopmynamu 3aBHCUMOCTH
MEX]Ty BETHYNHAMU;

yMEHHUE CBOOOJHO ONEepUpOBaTh

oOpaTHbIe
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MOHATHUSMHU: YEeTHOCTh
¢byHKLHY, HEPUOIUYHOCTh
¢byHKuuy, OTrpaHUYEHHOCTh
¢byHKLHY, MOHOTOHHOCTb
(GbyHKINH, SKCTpeMyM (pyHKLUH,
HauOoJplllee M HauMEHbIIee
3HAUEHUs byHKIIT Ha
IPOMEKYTKE; yMeHue
MIPOBOJIUTH HCCIIeIOBAaHHE
byHKIHH;

YMEHUE UCIIOJIb30BaTh CBOWCTBA
u  rpaduku  QyHKIUHA I
peleHus YpaBHEHUH,
HEpaBeHCTB M 3aJad ¢

napaMerpaMmu; u3o0paxarb Ha
KOOpAMHATHON IUIOCKOCTH
MHOX>ECTBa penieHuin
YPaBHEHUI, HEPABEHCTB U HX
CHUCTEM;

OK 05. OcymectBisiTh
YCTHYI0O M THCHbMEHHYIO
KOMMYHHKAITHIO Ha
TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoi

Qenepanu ¢ y4eTOM
0COOEHHOCTEN
COLMAITLHOTO u

KYJIbTYPHOI'O KOHTCKCTA,

B  o6mactu
BOCTIUTAHMS:
- ACTETHYECKOE OTHOLICHUE K
MUpY, BKJIIOYasi SCTETUKY ObITa,
HAy4HOTO M TEXHUYECKOTO
TBOPYECTBA, CIOPTa, TpyAa W
OOILECTBEHHBIX OTHOILICHUH;

- CHOCOOHOCTh BOCHPUHHMMATH

3CTCTHNYCCKOI'O

pasnuuYHbE BUABI HCKYCCTBa,
TpaJULUU U TBOPYECTBO CBOETO
U ApYTUX

HapoJl0B, OLLYIIATh
SMOLIMOHAIBHOE  BO3ZCHCTBHE
HCKYCCTBa;

- Y6C)KIICHHOCTL B 3HAYMMOCTH

UIT  JIMYHOCTA M OOIIecTBa
OTEYECTBEHHOTO W  MHPOBOTO
HCKYCCTBa, STHHYECKUX
KYJIbTYPHBIX TpaIUIni u

HapOJHOTO TBOPYECTBA;
- TOTOBHOCTb K CaMOBBIPAKEHUIO
B pPa3sHbIX BHJAX HCKYCCTBA,
CTPEMIICHHE IIPOSIBIIATH Ka4eCTBa
TBOPYECKOM JINYHOCTH;

Osnanenue YHUBEPCATbHBIMHU
KOMMYHUKATHBHBIMU
JIEUCTBUSIMU:

a) obmeHue:

- OCYIIECTBISATh KOMMYHUKAIIUU
BO BceX cepax KU3HU;

- pacrno3HaBaTh HeBepOaIbHBIC
cpencTtBa OOIICHUS, TOHUMATh

¢BOOOIHO
IOHATUSIMU:

. yMeHue
OIIEPUPOBATH
cpeaHee apudmeTHueckoe,
MeauaHa, HauOoJIbIIIEE H
HalMEHbIlIee 3HaYeHUs, pa3Max,
JIMCTICPCHS, CTaHJapTHOE
OTKJIOHEHUE Ui  ONHUCAHMS
YHCIIOBBIX  JAHHBIX; yMEHHE
UCCIIeIoBaTh  CTaTUCTUYECKHE
JaHHbIE, B TOM 4YHCIE C
pUMEHEHHUEM rpapuuecKux
METOZOB W DJIEKTPOHHBIX
CPEICTB; rpaduvecku
HCCIIEI0BATh COBMECTHBIE
HaOJIIOIGHUST  C  TOMOIIBIO
IMarpaMM  pacCeMBaHHUS |
JIMHENHOM perpeccuy;
. yMeHue
OIIepUPOBAThH MOHATUSMHU:
TOYKa, TpsMas, IUIOCKOCTB,
MPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUWA  yroJ, JBYI'PaHHBIN
yroj,  TPEeXTPaHHbIM  yrod,
nepeceKaromumecs,
napasJiebHble u
CKPETTHBAIOIINECS psSIMBIE,
napajiebHOCTh u
MEPIEHAUKYISIPHOCTh  TIPSIMBIX
U TUIOCKOCTEH, Yrol MexIy
MPSIMBIMH, YTOJI MEXIY TPSIMOM
U IJIOCKOCTBIO, YIOJl MEXIy
TUTOCKOCTSIMU; YMEHHUE

¢BOOOIHO
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3HaYCHUE COLMAILHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHUIKH
KOH(DIUKTHBIX ~ CHTyallud |
CMATYATh KOH(IIUKTHI;

- pPa3BEpHYTO U  JIOTUYHO
u3jarath CBOK TOYKY 3PEHHS C
HCIIOJIb30BaHUEM SI3BIKOBBIX
CpEICTB

UCTOJb30BAaTh MpPHU  pEIICHUH
3aJad  U3ydyeHHble (AKTBI H
TEOPEMBI IUTAHUMETPHH;
YMEHHUE OLEHHBAaTh pa3Mepsl
O00BEKTOB B OKpY)KalolleM
MHUpE; YMEHHE OIepUpOBaTh
MOHATHUSMHU: MHOTOTPaHHHK,
ceueHue MHOTI'OI'paHHHKA,
NpaBUIBHBIL ~ MHOTOTPaHHUK,
npusMa, nupamuna, ¢urypa u
IIOBEPXHOCTh BpallleHus,
LWIMHAP, KOHYC, wmap, cdepa,
pa3BepTKa IIOBEPXHOCTH,
CeueHMsl KOHyca W LWIMHApa,
napaJijelibHble ocH WIH
OCHOBAHHIO, CEYEHME Ilapa,
IUIOCKOCTB, KacaroIascs
cheppl, LWIMHApPA, KOHYCA;
YMEHHE  CTPOUTb  CEYEHHUE
MHOTOIpaHHMKa,  M300paxarb
MHOTOTPAaHHHUKH, QUTYpBl |
IOBEPXHOCTH  BpallleHUs, UX
CeUYeHUs, B TOM UHUCIE C
HIOMOILBIO 3JIEKTPOHHBIX
CPEICTB; YMEHUE IPUMEHSATH
CBOMCTBa reOMETPUYECKUX
¢uryp, CaMOCTOSITENIEHO
(dbopMyIMpoBaTh  ONpeAeTCHUS
n3ydaemMbIX (UTYp, BBIABHTAThH
TUIOTE3bl O CBOWCTBAX W
MpU3HAKax FeOMETPUUYECKUX
¢uryp, O0OOCHOBBIBaTb  WJIH
ompoBepratb ~ UX;  YMEHHUE
POBOJUTH KJ1acCU(UKAITUIO
¢buryp pa3INYHBIM
HpU3HAKaM, BBINOJIHATh
HE00XO0/IMMBbIE

JIOTIOJIHUTEJIbHBIE TIOCTPOEHUS;

10

OK 06.
TpaXKIaHCKO-
MaTPUOTUYECKYIO
MTO3HIIUIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE  IIOBEICHUE
Ha

OCHOBE  TPaJULIMOHHBIX
00I1IeYEeTIOBEUYECKUX
LIEHHOCTEH, B TOM YHCIIE C
y4EeTOM  TapMOHH3AIUU
MEKHAIIHOHAIbHBIX

158 Me)erJ'II/IFI/IO?;HI)IX

[IposBnsaTe

o0yJaromMucs
rpaXk 1aHCKOM

-0CO3HaHue
pOCCHUIICKON
UJEHTUYHOCTH;
- IIEeJICHANPaBJIEHHOE pa3BUTHE
BHYTPEHHEH MO3ULIHMHU JHUYHOCTU
Ha OCHOBE JyXOBHO-
HPaBCTBEHHBIX LEHHOCTEN
HapOJ0B Poccuiickoi
®denepanuy, HCTOPUYECKUX U
HallMOHAJIbHO-KYJIbTYPHBIX
TpaauLui, ¢dbopMupoBanue
CHUCTEMBI 3HAYMMBIX LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,

. yMEHHE CBOOOIHO
OIIepUpOBaTh MOHATHUSIMU:
MPSIMOYTOJIbHAs cucreMa
KOOpJUHAT, BEKTOD,
KOOpPJIUHATBI TOYKH,
KOOpJAMHATBl BEKTOpa, CyMMa
BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpa HA YHUCIIO, Pa3JI0KEHNE
BEKTOpa M0 0a3ucy, CKalspHOE
IIPOU3BEACHHUE, BEKTOPHOE
MPOU3BENICHNUE, Yrol  MEXIy
BEKTOpaMU; YMEHHE
WCIIOJb30BATh  BEKTOPHBIA U
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OTHOIIICHUH,
CTaH1apThI

MNPUMCHATH

AHTUKOPPYILIMOHHOIO

ITOBCACHUA,

AHTUKOPPYILHUOHHOIO
MHUPOBO33PEHUs NPAaBOCO3HAHMS,
JKOJIOTUYECKON KYJBbTYpBI,
CIIOCOOHOCTH CTaBUTh LEIU MU
CTPOMTb JKU3HEHHBIE IIJIaHbI;

B 4acTH IPaXXAaHCKOIO
BOCIIUTAHUSL:

- OCO3HaHHE CBOMX
KOHCTUTYLUMOHHBIX  IIpaB U
00513aHHOCTEH, yBaXKEHHE 3aKOHA
U IIPABOIIOPSAJIKA;

- IpUHATHE  TPaJULMOHHBIX
HallMOHAJIbHBIX,
001II1eUeI0BEYECKUX
I'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb IPOTUBOCTOSTH
UJE0JIOTUI JKCTpPEMHU3Ma,
HaIMOHAIIN3Ma, KceHo(oouwu,
JUCKPUMHHALIAN 1o
COLIMAJIbHBIM, PEJIUTHO3HBIM,
pacoBbIM, HalMOHAJIbHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTU COBMECTHYIO
NEeSATENIbHOCTh B MHTEpecax
IPaX1aHCKOIO o01iecTBa,
y4acTBOBaTh B CaMOYIIPaBJICHUU
B 0011e00pa3oBaTeNnbHOM
OpraHu3alu U JETCKO-
IOHOLIECKMX OpraHu3alusiX;

- YMEHHE B3aUMOJCHCTBOBATh C
COLIMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUHM C UX (DYHKUUAMU
U Ha3HA4YECHUEM;

- TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOM AESTEIBbHOCTH;
MaTPUOTHYECKOTO BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh
poccuickon IPaKIaHCKOU
UJEHTUYHOCTH,  MAaTPUOTU3MA,
yBaXEHHsI K CBOEMYy Haponuy,
YyBCTBAa OTBETCTBEHHOCTHU IEPEN
Ponunoii, ropmocty 3a  CBOM
Kpaii, cBor0 PouHy, CBOM S3bIK U
KYJIbTYpY, MpoLuIoe u
HacCTosIEe
MHOTOHAIIMOHAIBHOTO  Hapoja
Poccun;

KOOPAVHATHBIN

METOA JJIsL

penieHus TeOMETPUYECKUX
3a1a4 M 3a1ad JAPYrux y4eOHbBIX

IMPEAMETOB;

OK 07. CopneiicTBOBaThL

COXPaHEHHUIO
OKpYKaroleun

cpenbl,

-HC HpI/IHI/IMaTB )IefICTBPISI,
MPUHOCSIIIIUE BPEJ OKPYKAIOIICH
cpene;

. yMEHUE
OIIEpUPOBATH
MIPSIMOYTOJIbHAS

¢BO0OOIHO
MOHATUAMU:
cucremMa
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pecypcocOepeReHuIo, - YMETh MIPOTHO3UPOBATH | KOOPAUHAT, BEKTOP,
MPUMEHSTh 3HAHUS 00 HeOJIaronpusiTHbIC KOOPJIMHATHI TOYKH,
M3MEHEHUU KJIUMATa, | 9KOJOTUYECKHUE MOCJIEJICTBUS | KOOPAMHATBHI BEKTOpa, CymMma
NPUHLUIBL OEpPEeXIUBOrO | MPEANPUHUMAEMBIX  JIEUCTBUH, | BEKTOPOB, IIPOU3BEJCHUE
MIPOU3BOJICTBA, MpeA0TBPAIIATh UX; BEKTOpa Ha YUCIIO, Pa3JI0KEHUE
s dexTrBHO nEKCcTBOBATH | - pacuIMpuTh OIIBIT | BEKTOpa Mo 0a3ucy, CKajaspHOe
B UPE3BbIYANHBIX JESATEIBHOCTH  JKOJOTUYECKOM | MPOU3BEICHUE, BEKTOPHOE
CUTyalUsX; HaIlpaBJIEHHOCTH; IPOU3BEICHUE, Yroll MEXIY

pa3pabarbiBaTh IUIAH PEIICHUS | BEKTOPAMU; yMeHHue

mpoOJieMbl C Yy4YeTOM aHallu3a | UCIOJIb30BaTh BEKTOPHBIA WU

MMEIOIINXCS MaTEpPHAIbHBIX W | KOOPAUHATHBIA ~ METON IS

HEMAaTEpHUAIbHBIX PECYPCOB; peuieHus F€OMETPUUYECKHUX

- OCYIIECTBIIATH | 33]1a4 U 33724 APYTUX YIeOHBIX

LeJICHANPaBICHHBIN IIOUCK | IPEIMETOB;

IepeHoca CpeicTB M CIOCOOOB

JEHCTBUS B MPO(PECCHOHATBHYIO

cpeny;

- YMETb NEPEHOCHUTh 3HaHUS B

M03HABATEJIbHYIO u

MIPAKTUYECKYIO obnactu

KU3HEICSTEIIbHOCTH;

- npejjaratb HOBBIE THPOEKTHI,

OIICHUBAaTh HWJEU C TO3UIUHU

HOBU3HBI, OpPUTMHAJIBHOCTH,

MPAaKTUYECKON 3HAYNMOCTH;

- JlaBaTb  OLIEHKY  HOBBIM

CUTYaIIHSIM, BHOCHUTH

KOPPEKTHUBBI B JESATEIBHOCTb,

OIICHUBATH COOTBETCTBHE

pe3yIabTaTOB IEJISIM
IIK 1.2 BrimmonHaTe - BIIQJICHUE TMPABWIAMU u
omnepanuu no | OsnaneHue 3HAHUSMHU U | cmocobaMu  TeOMETPUYECKHX
W3TOTOBJICHHUIO YMEHUSAMH TI0  MaTeMaTHKe, | MTOCTPOCHUH;
FOBEJIMPHBIX U | HEOOXOJUMBIMU B TMOBCEAHEBHOM | - BIIJICHUE crocobamu
XYJI0’KECTBEHHBIX YKU3HH, JIJIT OCBOCHHSI CMEXKHBIX | IIOCTPOCHHS YepTexKen,
U3JIeNNA W3 UBETHBIX M | AUCHUIUIMH MPOQECCHOHAIBHOTO | YMEHUEM UX YUTaTh;
JIParoleHHbIX METAJIJIOB | IMKJIA; - c(hopMUPOBAHHOCTH

pa3BUTHE  MPOCTPAHCTBEHHOIO | MPEICTABICHUN 0 BHJIAX

BOOOpaXKeHNs, KPUTUYHOCTH | IPOCKITUH " BIIAJICHUE

MBIIICHUS Ha YpOBHE, | crioco0aMu IPOEIUPOBAHUSI.

HeoOxomuMoM  Juist  OynyieH | - c(OpMUPOBAHHOCTh

npodeccroHanbHOI NpEeACTaBICHUNH O TMOHATHUSX

NesTeTLHOCTH, JUISL | CeYCHUH , BIQJICHUE TTPaBUIIaMHU

MPOJOJKEHHsI O00pa30BaHUS U | BBIIIOJHEHUS HX.

caMmoo0Opa3oBaHMUsI.
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2. CTPYKTYPA U COAEPX KAHHUE OBIIEOBPA3OBATEJbHOM TUCITATLIIMHBI

2.1 O0beM JMCHUIJIMHBI M BH/ABI Y4e0HOH padoThl

. O6bem B
Bup yueGHo# paboTh
qacax
MakcuMmainbHas yueOHasi Harpyska (Bcero) 513
OO6s3aTenpHas ayAUTOpHasl yueOHasi Harpy3ka (BCEro) 342
Conepxxanue 240
BT. 4.
TEOPETUYECKOE 00yUCHHE 122
MPAKTHYECKUE 3aHATHUS 16
71abopaTOpHBIC 3aHATUS -
KOHTPOJIbHBIE paOOThI -
[TpuknagHoii Moaynb (MM TpOo(ecCHOHATEHO-OPUEHTUPOBAHHOE 102
COJICpKaHHE)
BT. 4.
TEOPETUYECKOE 00yUCHHE 24
MIPAKTHYECKUE 3aHATHUS 78
71ab0paTOpHBIC 3aHATHUS -
KOHTPOJIbHBIE paOOThI -
IPaKTUYECKasl MOArOTOBKA 102
caMOCTOsITeNIbHAsI (BHEAyAMTOpHAsi) paboTa oOyyaroiierocs (Bcero) 171
B TOM YMCIJIE: 171

paboma ¢ UCMOYHUKAMU,
n0020Mo6Ka 00K1a008, UHDOPMAYUOHHBIX co00OweHuUl,
npezenmayuil, peghepamos,

I[Mpome:xxkyTounas arrecramusi (auddepeHpoBanHbii 3auer (2
ceM.), 9K3aMeH (4 cem.)
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2.2. TemaTnueckuii IiaH u copep:xkanue nucuumanabl OYAI1.04 «MaTremaTuka»

HaumenoBanue pa3nenos u

Copneprkanue yueOHOTO MaTepuaina, 1abopaTopHbIE U MIPAKTHYECKHUE

O0BeM 4acoB

dopmupyembie 001IHe

TeM paboThl, camocTosTeNbHas paboTa o0ydaromuxcs, Kypcopas padoTa u ipodecCuOHaIbHbIE
(IpoeKT) (ecnu MperyCMOTPEHBI) KOMIIETCHIIMU
1 2 3 4

Pasjen 1. [ToBTOpeHHe Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 28/12 OK-01, OK-02,
Tema 1.1 IpodeccHonaILHO-0PHEHTHPOBAHHOE COlePKAHME: 4/2 OK-03, OK-04,
ens u 3agaunm Marematuku | 1. ba3oBble 3HaHUS M YMEHHS MO MaTeMaTHKE B MPO(eCcCHOHATBHOM 2/2 OK-05, OK-06, OK-07
npu OCBOEHUU | U B IOBCETHEBHOM NIESATEIHHOCTH. IIK'1.2
CHELMAIbHOCTH. JlaGoparopHble pabOThI —

IIpakTHyeckue padoThI: 2

2. BX0IHOI KOHTPOJIb. 2

CaMocTosTenbHast (BHeayIMTOpHAas) paboTa 00ydaronuxcs: 4

Hoknan no teme: «Marematuka U ee poyib Uil mpodeccun «

FOBenunp»
Tema 1.2 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIePKAHUE: 14/4
ITonarne xopHsa n-ok crenenu | 3. JleiicTBUsA HaJ NOJOKHUTEIBHBIMH W OTPULATEIHHBIMU 2
M3 JICHCTBUTENBHOIO YMCHA. | ypciaMy, OOBIKHOBEHHBIMH M JECATHIHBIMU JPOOSIMH.
Coticta KOpHA -0 | 4 TejictBus cO CTemeHsAMH, (GOPMYJIB COKPALICHHOrO YMHOYKEHHS. 2
CTETICHH. Yucnossle
BBID2JKCHUS 1 IPEOOPA3OBAMMS | Kopny y cremenn. KopHH HATYpAIbHOH CTENEHH M3 WHCIA H HX
VYpaBHEHMsI U HEPABEHCTBA. CBOMCTBA.

5.CreneHun ¢ palUoOHaIbHBIMU IIOKa3aTelsIMH, UX CBOMWCTBA.

Crenenu ¢ neicTBUTENbHBIMU NOKa3aTensiMU. CBOMCTBA CTENEHU C 2

JNIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

6. IIpeoOpazoBanye pallMOHATBHBIX U UPPALMOHAIBHBIX BBIPAKCHHH.

[IpeoOpa3oBaHre CTENMEHHBIX U  IOKA3aTEeNbHBIX BBIPAKEHUH. 2

[TonsiTHe KOpHS N-0i1 CTENEHU U3 AeCTBUTENbHOrO uncia. CBoiicTBa

KOpHS N-OW CTEIEHH. ’

7. YucnoBble  BBIpAXEHUS M NpeoOpa3oBaHUs.
KBaJIpaTHbIE YpaBHEHHS] M HEPABEHCTBA.

JIuHeiiHbIe,

26



JlaboparopHbie paboThI

IIpakTuyeckue padoTbl ¢ npogheccuoOHaNbHO-OPUECHMUPOBAHHBIM 4/4
cooeprcanuem.
8-9. Yucna u BeunciieHus. BelpaxkeHus u npeodpa3oBaHUsL. 4/4
CamocrosTenbHas (BHeayaAUTOpHAas ) paboTa 00yJaronuxcs: 2
CooOuienue 1o teme: «Huciia u BBIYUCIEHUS B IOBEJITUPHOM JIETIE)
Tema 1.3 IIpodeccnoHaNLHO-OPHEHTHPOBAHHOE COAEPIKAHNE: 4/2
['eomeTpus Ha MIOCKOCTH. 10. Bugpt  mmockux  ¢uryp W uX  wiomanas.  [IpakTtuko- 212
OpPHEHTHUPOBAHHBIE 32/1a41 B KypCe FT€OMETPUH HA TUIOCKOCTH.
JlabopaTopHbie paboThI —
IIpakTnyeckue padoThl ¢ npogheccuonanbHo-opueHmMuUpoOBaAHHBIM 212
CO0ePIHCAHUEM '
11. Pemenue 3amau no pazaeny [lnanumerpusi. 2/2
CaMocTosiTenbHast (BHeayIMTOpHAas) paboTa 00yUdaronuxcsi: 2
Hoxknan no teme: «[lmaHUMeTpHs U ee UCIOIb30BaHUE B MPOodeccHu
IOBEIINPAy
Tema 1.4 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHME: 6/2
[IpouienTHBIC Bolurcienus. | 12-13. [IpocTtble MpoOLEHTHl, pa3Hble CHOCOObI UX BBIYHCIEHUS. 4
Brerancnenus ¢ | Clio>xHBIC TPOIICHTHI
MPUOTMKEHHBIMH JTAHHBIMU. JlaGopartopHbie paboThI
IIpakTuyeckue padoThl ¢ nHpogeccuonanbHo-0puUeHMUPOBAHHBIM 212
cooepicanuem:
14. Pemienue 3aja4 Ha TMPOICHTHBIC BBIYMCICHUS. BeramcieHus c 212
MPUOIMKEHHBIMH JTAHHBIMU.
CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcs: 2
Coobmuienue no teme: «IIpocTeie U CI0KHBIE TPOLIEHTHIY.
Pa3nen 2. YpaBHeHUsI M HEPABEHCTBA 28/10 OK-01, OK-02,
Tema 2.1 CojaepixkaHue y4eOHOI0 MaTepuaJia; 10 OK-03, OK-04,
MerTobl perienust 15. PaBHOCWIBHOCTb YpaBHEHWH U HepaBeHCTB. OrpeneneHus. 2 OK-05, OK-06, OK-07
yYpaBHEHUN U HEPABEHCTB. OCHOBHEIE TEOPEMEI MK 1.2
16. JlpoGHO-palimoHaibHble YpaBHEHHUs] M HepaBeHCTBAa. MeTomabl 2
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peuieHusl.

17. UppanmoHaibHble YpaBHEHUS] M HEPABEHCTBA. METOIbI peIICHHS. 2
JlaboparopHbie pabOThI —
IIpakTnyeckue padorsl: 4
18. Pemenue npoOHO-paliMOHAIBHBIX YPAaBHEHUM U HEPABEHCTB. 2
19. Pemenue uppanoHaJIbHBIX YPaBHEHUI U HEPABEHCTB. 2
CamocrosTenbHas (BHeayauTOpHas ) paboTa 00yJaronuxcs: 4
WNudopmannonnoe cooduienue mno teme: «VcTopus BOSHUKHOBEHHS
MIOHSATHUS] YPABHEHUEY.
Tema 2.2 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIePKAHUE: 10/6
Cucremsl ypaBHEHUI u | 20. [lonarue ompenenurens 2x2. Meron onpenenurenerr (Kpamepa) 2
HEPaBEHCTB. JUISL PEIICHUS] CHCTEM JIMHCWHBIX YPaBHEHUIA.
21. Tloustue onpenenurens 3x3. Merox onpenenuteneii (Kpamepa) 2/2
JUISL PEIICHUS] CHCTEM JIMHCWHBIX YPaBHEHUIA.
22. Meton l"aycca (ns cuctem 2x2). 2
JlaGopaTopHbIie pabOThI —
IIpakTuyeckne padboThl ¢ npogheccuoHAIbHO-OPUECHMUDPOBAHHBIM 6/4
cooepicanuem:
23. Pemenne cucrteM JIMHEHHBIX  ypaBHEHHWH 2X2  METOJIOM 2
ONPEACIIUTENEH.
24. PemieHe  CHUCTEM JIMHEWHBIX yYpaBHCHHHA 3X3  METOJOM 2/2
ONPEACIIUTENEH.
25. Pemenne cuctem TMHEWHBIX ypaBHEHUH 2X2 meToaoM ["aycca 212
CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcs: 4
IIpesenranus: «Omnpenenurenu 2-ro W 3-ro mopsaka. Metoauka
BBIYUCIICHUS.
Tema 2.3 Conep:kanue yuye0HOro MaTepuaJa: 6/4
CocraBieHue W pelICHHE
npodecCHOHANBHBIX 3amad ¢ | 26.3HakoMcTBO ¢ mapamerpoM. Ilpocreiimme ypaBHEHUS U
MTOMOIIIBIO0 YPaBHEHHH. HEpPaBEHCTBA C MMapaMeTPOM 2
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JlaGopaTopHbIie pabOThI

IIpakTuyeckue padoTbl ¢ npogheccuoOHanbHO-OPUECHMUPOBAHHBIM 4/4
cooeprcanuem:
27-28. CocraBneHue © penieHUe MNpoPecCHOHANBHBIX 3a7a4  C 4/4
IMOMOIIBI) YPABHEHHUI.
CamocrosTenbHas (BHeayauTOpHas ) paboTa 00yJaronuxcs: 6
Hoxknan: «[IpuMmeHeHne ypaBHEHUN I 33714 B mpodeccuu »
Paznen 3. Crenenu u kopuu. CtenenHasi GyHKIusi 12/2 OK-01, OK-02, OK-03,
Tema3.1 Coaepxkanue y4e0HOIo MaTepHaJia; 8 OK-04, OK-05, OK-07,
Oynkuuu, uX  cBOMCTBA. | 29. O0nacTh oOmpeneneHuss U MHOXKECTBO 3HAYeHMH (DyHKUUH. 2 K-1.2.
CrniocoOsI 3a1anus QyHKIUH. YETHOCTH, HEYETHOCTD, MIEPUOTUIHOCTE ()YHKITHIA.
30. CriocoObl 3a1aHust GYHKIIHIA. 2
JlabopaTopHbie paboThI —
IIpakTnyeckue padborsl: 4
31. Haxoxnenne o0O0JIacTH  OIpeneNieHus]  JpOoOHO-paliMOHATBHBIX 2
GbyHKIHH.
32. UccrienoBanme qpyrux CBOMCTB (DYHKIIHH. 2
CamocrodrenbHas (BHEayIUTOpHAsA) paboTa 00yJarouXcs: 6
[Tpesentanus: «OCHOBHBIE CBOMCTBA (DYHKITUNY.
Tema 3.2 Conep:xanue y4eOHOro MaTepuasa; 4/2
Cremennas  Qynkuus ¢ | 33. CreneHHass (GYHKIWS C  PalMOHAIBHBIM  [OKa3aTelieM, €€ 2
panroHaIbHBIM CBOMCTBA U rpaduKu.
TIOKA3aTEeNsIMK, €€ CBOWCTBA U | JlaGopaTopHbIE PabOTHI —
rpaduxw. IIpakTHyeckue padoThI c npogeccnoHaIbHO- 212
OPMEHTHPOBAHHBIM COJIEP:KAHUEM:
34. Omnpenenenue creneHHOM QyHkuuu. Mcnonb3oBaHue ee 2/2
CBOMCTB IpU PELICHWH YPABHEHUN U HEPABEHCTB.
CamocrodrenbHas (BHEayIUTOpHAsA) paboTa 00ydaronuxcs: 4
[IpesenTanus: «'paduku creneHHOW QYHKIIUN.
Pasnea 4. lloka3zarenbHas QyHKIMSA 18 OK-01, OK-02, OK-03,
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Tema 4.1 Cojaep:kaHue y4e0HOro MaTepuasa: 2 OK-04, OK-05,
ITokazarenbHas QyHkuus, ee | 35. [lonsTre mokasareabHON QYHKIMH, €€ CBOMCTBA U rpaduK. 2 OK-07
CBONCTBA JIaGopaTopHbIe pabOTHI — IK-1.2

IIpakTHyeckue padoThi: -

CamocrosTenbHas (BHeayaAuTOpHas ) paboTa 00yJaronuxcs: 4

ITpesenTamus: «'paduku nmokazarenbHOU QYHKIIUN.
Tema 4.2 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COJIEPKAHUE: 16/2
Ilokasarennpuble ypaBHeHHs M | 36-38. [loka3aTenbHble ypaBHEHUs. MeTobl pemieHus (ypaBHUBAHUS 6/2
HEpaBEHCTBA nokasartesei, MeTo/1 BBeJJIeHUs HOBOM NepeMEeHHON, (YHKIIMOHAIbHO-

rpaduyeckuil MeTox).

39. Pemienue ClI0XHBIX MTOKA3aTEIbHBIX YPABHEHHIA. 2

40. TTokazaTenpHbIe HEpaBEHCTBA. .METOBI pelieHusl. 2

JlaGopaTopHbIie pabOThI —

IIpakTHyeckne padoThI: 6

41. PeumieHre noka3aTenbHbIX YpaBHEHUN 2

42. PerreHue rmoka3aTeIbHbIX HEPABESHCTB 2

43. Pemenne CIIOKHBIX MOKA3aTENbHBIX YPaBHEHHUH U HEPABECHCTB 2

CamocrodrenbHas (BHEayIUTOpHAsA) paboTa 00yJarouxcs: 6

[Ipesentanus: « @OyHKUMOHAIBHO-TpapUUecCKUid  MeTon  AJis

M0Ka3aTeIbHbIX YPAaBHEHUI».
Paznea S. Jlorapudmebl. Jlorapudpmuyeckass GyHKuus 30/4 OK-01, OK-02, OK-03,
Tema 5.1 Conep:xanue yueOHOro Marepuasa; 12 OK-04, OK-05, OK-07
Jlorapudm umcma. Csolictsa | 44. Jlorapudm umcia. Beraucienue norapupmos. 2 K-1.2
JorapugMmoB. 45. CpoiictBa  jorapupmoB  JlecATHUHBIA M HaTypalbHBIH 2
JlecATHYHBIM M HaTypalbHBIN | Jorapu(Mmbl, 9UCIO €.
Jorapu(Mel, 9HCIO €. 46 . Cpoiictpa jorapudmos. Oneparust JorapuGMUpOBaHHUSL. 2

47. IlpeobpazoBanue JiorapuMUIecKX BhIPAKEHUIN 2

JIaGopatopHbie paboThI

IIpakTH4eckne padoThI: 4
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48. Beruucienus ¢ jorapudmamu.

49. IIpeobpazoBanue JTOTapUPMUICCKUX BBIPAKESHUMN. 2
CamocrosTenbHas (BHeayaAuTOpHas ) paboTa 00yJaronuxcs: 4
Coobmenue: « ctopust BO3HUKHOBEHHUS TIOHSATHSI JIOTaprpM».
Tema 5.2 Copep:xanue yueOHOro MaTepuaJia; 2
Jlorapudmuueckas ¢ynkmus, | 50. Jlorapupmuyeckas GyHKIUS U €€ CBOMCTBA, rpaduK. 2
€€ CBOICTBa JlaGopartopHble paboThI —
IIpakTHyeckue padoThl: -
CaMocTosTenbHas (BHeayIMTOpHAas) paboTa 00y4daronuxcsi: 6
[Tpesenrammst: «I padukn norapudmudecknx GyHKIHAR.
Tema 5.3 Conep:xanue yueOHOro MaTepuaJa; 16/4
Pemenne 5 norapuMuIeckuX |51-53,  [lonstre norapudMHICCKOro ypaBHeHus. Onepars 6
YPaBHCHUHI 1 HCPABCHCTB NOTCHIUPOBaHMs. TpW OCHOBHBIX METOJAa  pEIICHHS
J0TapuPMHIECKUX ypaBHEHUI: ($yHKIMOHAIBHO-
rpaduuecKuii, METOJl MOTEHIMPOBAHUs, METOJ BBEACHUSA
HOBOH IepeMEeHHOM.
54. MeToap! pelieHus CI0KHBIX JOrapuPpMHUUECKUX YpaBHEHUH. 2
55. Jlorapudpmuueckrie HepaBeHCTBaA. 2
JIaGopatopHble paboThI —
IIpakTuyeckue padoThl ¢ NPOPeccHOHATHLHO-OPHEHTHPOBAHHBIM 6/4
co/iep:KaHHeM:
56. Pemenune norapuMu4eckux ypaBHEHHI. 2/2
57. Pemienue norapupMuiecKkiux HEPaBeHCTB. 2
58.Pemienne clioKHBIX JIorapu(MUUYECKUX YpaBHEHHUI U HEPaBEHCTB. 2/2
CamocrosiTenpHas (BHeayaAUTOpHAs ) paboTa 00yJaronuxcs: 4
Nudopmannonnoe cooduienne: «CioxHble —Jorapugmuyeckue
YpaBHEHUS»
Pa3nes 6. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 52/14 OK-01, OK-02, OK-03,
Tema 6.1 \ Coaep:xanue yueOHOIro MaTepuaJa; 6
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Tpuronomerpudeckue 59-60. Paguannas mepa yrima. OmpeneneHue CHHycCa, KOCHUHYCA, 4
byHKIIUN MIPOU3BOJILHOTO | TAHTEHCA U KOTaHTeHCa. 3HAKM TPUTOHOMETPUYECKUX (PYHKLIHN MO
aprymenTa. PajgmannHas W | 4eTBEpTAM. 3aBHCUMOCTh MEXTY TPUTOHOMETPHUYECKUMHU
rpagycHas Mepa yria. (YHKIIUSIMU OJTHOTO U TOTO K€ YIJIa.
JlaboparopHbie paboThI —
IIpakTnyeckue paéoThI: 2
61. Pemmenue 3ama4 Ha ONpeNelICHHE CHHYCA, KOCHHYCA, TAHI'CHCA H 2
KOTaHTeHca. 3HaKH TPUTOHOMETPHUECKUX (DYHKIIHI 110 4eTBEPTSIM.
CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcsi: 2
[IpesenTanus: «TpUuroHoMeTpus TPEYrOJIbHUKAY.
Tema 6.2 Coaep:xanue yueOHOro MarepuaJa; 8/4
OcHoBHbIE 62. Tpuronomerpuyeckue Toxkaecrsa. CHHYC, KOCHHYC, TAaHT€HC U 2
TPUTOHOMETPHUYECKHE KOTaHI'€HC YTJIOB 0L U - 0.
TOXK]IECTBA. Dopmyiisl | 63. POpMyIIBI TPUBEICHHSL. 2
MIPUBEIICHUS. JlaGopartopHbie paboThI -
IIpakTuyeckne padboThl ¢ npogheccuoHAIbHO-OPUECHMUDPOBAHHBIM 4/4
cooepicanuem:
64. OcHOBHBIE TpUTOHOMETpUYECKHE ToXxaecTBa. CHHYC, KOCHHYC, 212
TAQHTE€HC U KOTAHI'€HC YIJIOB OM - 0.
65. ®opMyIibl IpUBEICHUS. 212
CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcs: 4
Joknan: «TpUuroHoMeTpus B IOBEIUPHOM JIENIeY.
Tema 6.3 Conep:xanue yueOHOro MarepuaJa; 10
Tpuronomerpuueckue 66. Cymma u pa3HOCTh cuHycOB. CyMMa M pa3HOCTh KOCHHYCOB. 2
¢Gyskumn  pasHoctM  JIBYX | CHHYC M KOCHHYC ABOWHOrO yria. OopMyIbl MOJIOBUHHOTO YIJa.
YTJIOB. 67. Tpeobpas3oBaHMsa CYMMB TPUTOHOMETPUUECKUX
Tpuronomerpudeckue OYHKUMM B npou3BeIeHne u 2
(ynxumun ABOHMHOTO U | npousBeneHms B CyMMY.
IIOJIOBMHHOI'O yIJIa 68. IlpeobpasoBaHMsI NOPOCTEMIMX )

TPUTI'OHOMETPUYECKMX BHPaXeHUMN

OK-04, OK-05, OK-06,
OK-07 IIK-1.2
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JlaboparopHbie pabOThI

IIpakTnyeckue padornl: 4
69. Cymma u pasHocTh cuHycoB. CymMMa W Pa3HOCTh KOCHHYCOB. 2
Cunyc u KocuHyc IBoOWHOro yryia. Gopmysbl MMOJIOBUHHOIO Yrja.
[IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUIECKHUX
@OyHKIMI B IPOU3BEACHNE U TPOU3BEICHUS B CYMMY.
70. IIpeobpazoBanus IpOCTEHIINX TPUTOHOMETPUUECKHUX
BBIpKCHUI. 2
CamocTosTenbHast (BHeayIMTOpHAas) paboTa 00ydarouxcs: 4
[TpesenTarmsi: «OCHOBHBIE POPMYIIBI TPUTOHOMETPHI.
Tema 6.4 IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHME: 6/4
Tpuronomerpuyeckue 71. CoiicTBa 1 Tpaduku GyHKIHHA y = cOS X, Y = sin X. 2/2
¢yskumyu, wux cpoiictBa M | 72. CBoiicTBa U rpaduku QyHKIWMIA y = tg X, y = ctg X. 2
rpaduku JlabopaTtopHbie paboThI -
IIpakTnyeckne padéorTsl ¢ NpogeccCHOHATBHO-0PHEHTHPOBAHHBIM 212
cojiep:KaHHeM:
73. Cxatne W pacTsKeHHe TpauKOB TPHUTOHOMETPHUECKUX 212
byHKIUH
CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcs: 4
Coobmenne:  «Tpuronomerpuueckue  (QyHKUMH B CIIeIl.
Jucumnnmnax «tOBenupy»
Tema 6.5 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/ICPKAHNE: 4/4
Omnucanue MpOU3BOACTBEHHBIX | 74. Vcrionb30BaHWE CBOWCTB TPUTOHOMETPUYECKHX (QYHKIUH B 212

HPOLIECCOB C TOMOIIBIO
rpadukoB byHKIHi.
IIpeoOpa3oBanue  rpadukoB

npodeccuoHambHBIX 3anavax. CxkaTHe M pacTsHKeHHe TIpauKoB
TpuroHomerpuueckux  Qynkuuid. IIpeoOpasoBanue  rpadukoB
TPUTOHOMETPUUYECKUX (YHKIUH.
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TPUTOHOMETPUUECKHUX JIaGopatopHbie pabOThI —
yHKImiA. IIpakTuyeckue padoTbl ¢ npogheccuoOHanbHO-OPUECHMUPOBAHHBIM 2/2
cooeprcanuem:
75. IlpeoOpazoBanne rpa)uKOB TPUTOHOMETPUUICCKUX (DYHKITUMN. 2/2
CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJarouuxcsi: 4
CooOmienne: «3HayeHHEe TPUTOHOMETPUYECKHX (YHKIUN s
npoeCCHOHATBHBIX 3a1a4
Tema 6.6 Coaep:xanue yueOHOIro MaTepuaJa; 4
Oo6parHsbie 76. OOpatHble TpuUroHOMeTpudeckne ¢yHkuuu. WX cBoiicTBa 2
TPUTOHOMETPUYECKHE rpaduKH.
Qynkumn JlaGopartopHbie paboThI —
IIpakTHyeckue padoThi: 2
77. Pemenue 3ama4  Ha  BBIUYMCIACHUE 3HAYCHUH  OOpaTHBIX 2
TPUTOHOMETPHUYECKUX (DYHKIUH.
CamocTosTenbHas (BHeayIMTOpHas) paboTa o0ydaromuxcs —
Tema 6.7 Conep:xanue yueOHOro MaTrepuaJa; 14/2
Tpuronomerpuueckue 78. [IpocTeiimyie  TPUTOHOMETPUYECKHE  ypaBHEHHsS.  MeTobl 2
ypaBHEHUS U HEPaBEHCTBA pereHus.
79 .CucreMe NPOCTENIMX TPUT'OHOMETPUYECKMUX 2
YyPaBHEHUM
80. Cro’xHBIE TPUTOHOMETPUYECKHE YpaBHEHUS. METOIbI pelIeHusl. 2
81. IIpocTeiiniie TPUrOHOMETPUYECKHE HEPABEHCTBA. 2
JlabopaTopHbIie paboThI
IIpakTnyeckne padéorTsl ¢ NpodeccHOHATBHO-0PHEHTHPOBAHHBIM 6/2
cojiep:KaHHeM:
82. Pemienne npocTeinx TPUrOHOMETPUUYECKUX YPABHEHUH. 2
83. Pemmenne cucteM MpOCTEUIINX TPUTOHOMETPHUIECKUX YPAaBHEHHN 212
84. Perienne cnoHBIX TPUTOHOMETPUUYECKUX YPaBHEHUH. 2
CamocrodrenbHas (BHEayIUTOpHAsA) paboTa 00ydaronIuxcs: 4

[Mpesenrtamusi:  «CHOXKHBIE ~ TPUTOHOMETPHYECKHE  YPABHEHHUSL.
OO0pa3s1bl perieHus»
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Paznen 7. KommiekcHble yucia 12/10 IK-1.2
Tema 7.1 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHUE: 10/8
KommiekcHbie yucna 85-86. [Tonstne xomriekcHOro unciia. ConpsyKeHHBIE KOMITJICKCHBIE 4/4
quclia, MOAYJIb U apryMEHT KOMIUIEKCHOro umcia. dopma 3ammcu
KOMIUIEKCHOTO 4yucia (TeomMeTpuyeckas, TPUTOHOMETpHUUYEcKas,
anredbpanveckasi).
87. ApubmMernueckne NEHCTBHS C KOMIUICKCHBIMU YHCIIAMHU. 2
JlaboparopHbie paboThI —
IIpakTnyeckue padoThl ¢ npogheccuonanbHo-opueHMuUpPoOBAHHBIM 4/4
cooepicanuem:
88. Pemenne 3amau Ha JelicTBUS C KOMIUIEKCHBIMH YHCJIAMUA B 2/2
anrebpanveckoii hopme.
89. Pemenve 3amauy Ha MOEUCTBMS C KOMIJIEKCHBIMU 212
uyycijiaMy B TPUTOHOMETPMUECKOU dopMe.
CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcsi: 4
Joknan: «VcTtopust nosiBI€HUS KOMIUIEKCHBIX YHCEID)
Tema 7.2 Coaep:xanue yueOHOro MarepuaJa; 2/2
[lpumenenne  koMIUIeKCHBIX | JlaBopaTopHbie pabOThI —
qucen IIpakTunyeckue padoThl ¢ npogheccuonanbHo-opueHmupoOBaHHbIM 212
cooepicanuem:
90. BeimonHeHHe pPacyeToOB € TIOMOIMIbIO KOMIUIEKCHBIX YHCElL. 2/2
[Tpumepsl HCITONMB30BaHUS KOMIUICKCHBIX YHCEN B CIICII. MTPEIMETHBIX
JTUCIUILTNHAX.
CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcs: 6
[IpesenTanus: « [Ipumepsl UCIIONB30BaHMUS KOMIUIEKCHBIX YHCET B
CIeIl. MPEJIMETHBIX JTUCITUTUINHAX).
Paznea 8. IlpousBoanas pyHkuum, ee npuMeHeHne 46/12 OK-01, OK-02,
Tema 8.1 Coaepixanue y4eOHOTro MaTepuasa; 8 OK-03, OK-04,
Honstne mnpeznena QyHKUMA. | 91, Ompee/iecHHe YHCIOBON MOCIELOBATEIPHOCTH H CIOCOOBI ee 2 OK-05, OK-06, OK-07
HonsiTre MPOn3BOIHOM. 3ananus. [lonsTue npeaena GyHKIIMN HA OECKOHEUYHOCTH U B TOUKE. 1K 1.2
92. TloHsaTHE TIPOW3BOJTHOW. AJITOPUTM HAXOXKIACHHS IPOW3BOJIHON 2
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110 OPCACICHULO.

JlaboparopHbie paboThI

IIpakTnyeckue padornl:

93. Pemienue 3a1a4 Ha BBIYUCICHUE TIPEACTIOB (DYHKIUH.
94. Perenue 3aa4 Ha HAXOXKJICHUSI IPOU3BO/HOM 110 ONPEICICHHIO.

CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJarouuxcsi:
Joknan: «VcTopusi BOSBHUKHOBEHHUSI IOHSTHSI TPOU3BOTHOM

AN~

Tema 8.2

[IpaBuia

Qg QepeHIpoBaHusI.
Tabnuia npou3BOIHBIX.

Conep:xanue yueOHOro MarepuaJa;

95. ®opmynsl nuddepennpoanus. Tabauia NpoU3BOJAHBIX.

96. IpaBuia nuddepeHITUPOBaHMS.

NN

JIaboparopHbie pabOTHI

IIpakTHyeckue padboTbl:

97. IuddepeHunpoBanue 31eMEHTAPHBIX QYHKITHIA.

CaMocTosTenbHast (BHeayIMTOpHAas) paboTa 00yUdaronuxcsi:
[IpesenTanus: «Tabauna Npon3BOAHBIXY.

BN

Tema 8.3
IIpounsBonaHas CII0’)KHOU

byHKIMHA

Conep:xanue yueOHOro MarepuaJa;

SN

98. lNonstue cnoxxHo pyHkuuu. [IponsBogHas ciokHOW QYHKINN

N

JlabopaTopHbie paboThI

IIpakTHyeckue padboTsI:

99. luddepenumpoBanue cI0KHbIX QYHKIHH.

CamocrosiTenbHast (BHeayIMTOpHas) paboTa o0yyarouuxcs:
WNudopmannonHoe cooOuieHue: «KTo aBTOP TEOPHH
mudepeHIpoBaHUsY.

NINN

Tema 8.4
[lonsiTue 0 HeNpephIBHOCTH
¢byHKMM .MeTo HHTEPBAIOB

Conep:xaHue y4eOHOTO MaTepHAaJa:

100.ITonsiTHe  HeNpephIBHOH  ()YHKIIHH.
CpoiictBa HemnpepblBHOW (yHKIUU. CBA3b
MEXTY HENPEPHIBHOCTHIO u
nuddepeHIupyeMoCThi0 (PYHKIIMU B TOUKE.

AJNTOpUTM pelIeHHS
HEPAaBEHCTB METOJIOM MHTEPBAJIOB
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Tema 8.4 IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COIEPKAHME: 8/6
['eomeTpuueckuit cmbici | 101. 'eomeTpuyueckuii CMBICT MPOM3BOIHON (YHKIMH. YpaBHCHHE 2
IIPOU3BOTHOM KacaTenpHOW K rpaduky (QyHKOUH. AJNTOPUTM  COCTABICHHS
Bropas IIPOM3BOJHAS. | ypaBHEHUS KacaTeIbHOM.
dusnueckuit cMbica | 102. Bropas npousBoaHas. @usnueckuil (MEXaHUUECKHiA) cMbIc 1-i 212
IIPOU3BOIHOMN B | ¥ 2-ii IPOU3BOJHOM.
npodeccuoHalbHBIX 3aa4ax JlabopatopHbie pabOThI -
IIpakTnyeckue padoThl ¢ npogheccuonanbHo-opueHMuUpPoOBAHHBIM 4/4
cooepicanuem:
103. 'eomeTpuyeckuii CMbICT MPOU3BOAHON (YHKIUU. YpaBHEHHUE 2/2
KacaTeJIbHOM.
104. Bropas npousBoaHas. Pusndeckuii (MeXaHUISCKUM) cMbICHT 1-i 2/2
1 2-ii TPOU3BOJHOM.
CaMocTosTenbHast (BHeayIMTOpHAas) paboTa 00yUdarouxcs: 4
[IpesenTtauus: «3HaueHue 1-i1 U 2-W NPOU3BOIHOM Al pelIeHUs
npoecCHoHANBHBIX 3a]a9y.
Tema 8.5 IIpodeccuonanbHO- OPHEHTHPOBAHHOE CcoO/AepKaHHe Y4eOHOro 6/2
MOHOTOHHOCTb GbyHKIMU. | MaTepHaJa:
Touku sxcTpemyma 105. Bo3pacranue u yosiBaHue (GyHKINH. BBITyKIIOCT (BOTHYTOCTB) 212
GyHKIMU Ha OTpe3Ke. DKCTPeMYMBbl hYHKIIMH, TOYKH Ieperuoa.
JIaGopatopHble padoThI —
IIpakTHyeckune padoTsl: 4
106. Pemenne 3amad Ha  BO3pacTaHWe W YyObIBaHWE (YHKIIHH, 2
BBIITYKJIOCTb (BOTHYTOCTb) (DYHKIIMU Ha OTPE3KE.
107. Pemenne 3amady Ha  MOHOTOHHOCTh  (YHKIHH, TOYKH 2
HKCTpEMyMa.
CamocrosiTenpHas (BHeayauTOpHas ) paboTa o0yJaronuxcs: 2
Coobmienne: «Teopus skcTpeMyMoB. Mcropuueckas cripaBKay
Tema 8.6 Conep:kanue y4e0OHOro MaTepuaJa: 8/4
HccnenoBanne ¢ynxkuuit  u | 108-109. MccnenoBanne (GYHKIMH C [TOMOIIBIO MPOU3BOJHON | 4
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MOCTPOCHHE TpaUKOB

MOCTPOCHHE TPa(UKOB.

JlabopaTopHbIie paboThI

IIpakTuyeckue padoTbl ¢ npogheccuoOHaNbHO-OPUECHMUPOBAHHBIM 4/4

cooeprcanuem:

110-111. UccnenoBanue (GYHKIUKA C TOMOIIBIO TMPOU3BOJHON H 4/4

OoCTpOoeHHE IpauKoB (IO AITOPUTMY).

CamocrosTenbHas (BHeayauTOpHAas ) paboTa 00yJaronuxcs: 2

Pemenue npodeccoHaIbHBIX 3a/1a4.
Tema 8.7 Conep:xanue yueOHOro MaTepuaJa; 4
HauGonpmee u Hammenbiiee | 112. HaxoxneHue HauOOJbIIEr0 M HAUMEHBIIEro  3HAYEHUl 2
3HaueHUs! QyHKIUU (GyHKIIUH Ha OTpE3Ke.

JlaGopaTopHbIie pabOThI —

IIpakTHYeckne padoThI: 2

113. Haxoxnenue HawOONBIIET0 W  HAWUMEHBIIETO 3HAYCHUIN 2

GyHKIMI Ha OTpe3Ke (10 alNTOPUTMY).

CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcsi: 4

[Ipe3eHTanus: «AIrOpUTM  HaxXOXACHUSA HauOoJbIIEr0 U

HaMMEHBIIEro 3HaU€HUN (QYHKIMI Ha OTPE3Key.
Pa3nea 9. IlepBoodpasunas ¢pynkuuu. MaTerpa. 20/4 OK-01, OK-02, OK-03,
Tema 9.1 Conep:xanue yueOHOro MarepuaJa; 6 0OK-04, OK-05, OK-06,
ITepBooOpazHas Gynxumu. | 114-115. 3agaya 0 BOCCTAaHOBICHUH 3aKOHA ABHIKEHHUS 110 U3BECTHOI 4 OK-07, TIK-1.2
Heompenenennsi unTerpan u | ckopoctu. O3HaKOMIICHHE C MTOHATHEM MHTETpajia U MepBOOOpa3HOI
€ro CBOWCTBA. ¢bynkunun y=f(x). Pemenue 3agau Ha cBsA3b epBOOOpa3HON U

€e TMPOU3BOAHOM ,BBIUMCIIEHHE MEpPBOOOpa3HOM i1 JaHHOM

¢ynkuuu. Tabmuna dopMyn Ans HaXOXKICHHsS MEpBOOOpa3HBIX.

Ilonsitue  unTerpupoBanusa.  llonarue — mepBooOpasHol  u

HeolpeaeneHHoro uHTerpana. CpoiicTBa wuHTerpainoB. Tabnuia

WHTETPAJIOB.

JlaGopatopHble paboThI —

IIpakTHyeckue padboTsl: 2

116. Haxox/ieHue Heolnpe1eIeHHOr0 HHTErpaa. 2
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CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00ydarouuxcsi:
Joknan: «/cToprsi BOBHUKHOBEHHSI TOHSTUSI HHTETPAI)

Tema 9.2 Conep:xanue yueOHOro MaTepuaJa; 14/4
OnpeneneHHbld  UHTETpAl U
go reomMeTprHeei  CMbIC 9 7 Tonsie onpenenéHHoro wuHTerpaita. dopmyna HeroToHa— 2
opmyJia Hprorona- .
JleiiOHuma. Jleitonuua. .
118. 'eomeTpUUECKHi1 CMBICT ONPEEICHHOTO HHTETpaa. 2
119. ®usudeckuii CMBICI OTPEACIEHHOTO HHTErpaa. 2
JlabopaTopHbie paboThI —
IIpakTHyeckue padoThI c npodgeccHOHATBHO- 8/4
OpPMEHTHPOBAHHBIM COJIEP:KAHUEM:
120. Beruncienue onpeaeeHHbIX HHTETPaJoB. 2
121. Beruucienue miomaan KpUuBOJIMHEWHON QUTYpBI. 2
122-123. Pemenue
npodeccnoHambHbIX 3aJa4  Ha 4/4
PUMCHCHUE WHTETrpaia TUTS
BBIUMCIICHUS] (DU3MUECKUX BETUYHMH
U IUIOIIAJICH.
CamocrodrenbHas (BHEayIUTOpHAsA) paboTa 00yJarouXcs:
[Ipe3enTamms: «AJITOPUTM HAXOXKICHHS TUIOMAIN KPUBOJIUHEHHON
burypen».
6
Pa3nen 10. KoopauHaThl M BEKTOPBI. 18/10 . OK-02, OK-03, OK-
Tema 10.1 Conep:xanue yueOHOro MarepuaJa; 412 04, OK-07 TIK-1.2
JlekapToBbl  KOOpAMHATEI B | 124, JlekapTOBBI KOOPIUHATHI B MPOCTPAaHCTBE. PaccTosHue Mexmy 2
MIPOCTPAHCTBE. Paccrosnue | nyms toukamu. KoopanHaTh cepelMHbI OTpe3Ka.
MEXIy  JByMs  Toukami. | JlabopaTopHble pabOThI -
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Koopannatsl CEepEeIUHBI
OTpe3Ka.

IIpakTnueckune padoThl ¢ npogheccuonanvHo-opueHMuUpPOCAHHBIM
cooepicanuem:

212

125. Pemenue npocTelmmx 3aa4 B KOOPIMHATAX.

212

CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yqaronuxcs.
Pemrenue 3anay, urenue naparpada.

Tema 10.2
Bekrtopel B mpocTpaHCTBe.
Yrom  Mexay — BEKTOpPaMH.
CkansipHOE IpOU3BE/ICHUE
BEKTOPOB

Conep:xaHue yueOHOro MaTepuaJia

10/4

126-128. Bextopsl B mpocTtpaHcTBe. CloXXeHHEe W BbIYUTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4rcio. KoMIuiaHapHbIE BEKTOPHI

Paznoxenne BeKTOpa MO TpPEeM KOMIUIAHAPHBIM. YTOI MEXIY
BekTopamu. Koopaunatel Bekropa. CkansipHOe NpOU3BEEHUE
BEKTOPOB. YTOJI MEXIy MpsIMOM M IUIOCKOCTBIO, YroJI MEXIY
IUIOCKOCTSIMU. Y PaBHEHHUE MJIOCKOCTH.

JlabopaTopHbie pabOThI

IIpakTnuyeckune padoThHl ¢ npogheccuonanvHo-opueHmupoOCaAHHBIM
cooepicanuem:

44

129-130. CnoxxeHWe W BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa
Ha yucio. KomriutanapHbie BEKTOPHI . Pa3iioskeHre BEKTOpa M0 TpeM
KOMIUTAHAPHBIM. YTOJI MEXIy BekTopamMu. KoopawHaTel BEKTOpA.
CkanspHOoe TPOU3BEIACHHE BEKTOPOB. YTON MEXKIy MPSMOA U
TUTOCKOCTBIO, YTOJI MEX/TY TUIOCKOCTSIMH. Y PaBHEHHUE IIIOCKOCTH.

44

CamocrosiTenbHas (BHeayAUTOpHAas ) paboTa 00yJaronuxcs:
CooOmienne: «BekTtopa ¥ HX 3HA4Y€HHWE TMPU PEIICHUU CIIEll.
MNPCAMETHBIX 3aaa49».

Tema 10.3
[IpakTHKO-OpUEHTUPOBAHHBIE
3aladyd  HAa  KOOPJIWHATHOMH
IIOCKOCTH

Conep:xanue yueOHOro MarepuaJa;

4/4

JlabopaTopHbie pabOThI

IIpakTnyeckune padoThHl ¢ npogheccuonanvbHo-OpueHMUPOSAHHBIM
cooepicanuem:

4/4

131-132.KoopauHaTtHasi IJIOCKOCTb. BBIYMCIEHME pAcCTOSHUM U
TJTIONIAZ€N Ha KOOPJMHATHOM MIIOCKOCTH. KOMYeCTBEHHBIE pacyeThl.

4/4

CamocrosiTenbHast (BHeayIUTOpHas) paboTa 00y4aromuxcsl.
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| Urenne naparpada, pemenue npodeccHOHaTbHBIX 3a/1a4.

Pazjen 11. IlpsiMble ¥ MJI0CKOCTH B IPOCTPAHCTBE. 20/4
Tema 11.1 Coaep:xanue yueOHOIro MaTepuaJa; 6
OcHoBHbIE nouatus | 133-134. Ilpeamer crepeomerpun. OCHOBHbIE TMOHATUS (TOUKa, 4
crepeomeTpun. Pacnonoxenue | mpsimasi,  TUIOCKOCTh,  HMPOCTPAHCTBO).  OCHOBHBIE  aKCHOMBI
OpsMBIX M INIOCKOCTEHM B | CTEPEOMETPUHU. IIepecekaromuecs, napajuiebHbIC u
MIPOCTPAHCTBE. CKpeurBaromuecs npsiMbie. [Ipu3HaK U CBOMCTBO CKPEIIMBAIOIIUXCS
npsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
JlaGopaTopHbIe pabOThI —
IIpakTuyeckue padoThI: 2
135. Pemenue 3a1a4 1o OCHOBHBIM aKCHOMaM CTEPEOMETPHH
CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcsi: 4
Coobmenne: «CtepeomeTpusi. OCHOBHBIC OHSTHS.
Tema 11.2 Coaep:kaHue y4eOHOTro MaTepuasa; 6/2
[TapannensHOCTH npaAMbIX, | 136-137. [lapautensHbie  mpsiMas ©W  TUIOCKOCTh.  OmpenencHue. 4
npsMOi " miockocty, | [Ipuznak.  CpoiictBa (¢ jokasaresnbcTBoM).  [lapaiienbHbie
IIJIOCKOCTEM. mIockocTu. Terpasap um ero sieMmeHTsl. llapasenenunen u ero
aneMeHThl. CBOWCTBAa MPOTUBOMNOJOXKHBIX TpaHEl M JauaroHaien
napajJiesienunea.
JIaGopatopHble paboThI —
IpakTnyeckue padoThI c npogecCHOHAIBHO- 212
OPMEHTHPOBAHHBIM CO/IeP/KAHUEM:
138. TTocTpoeHue cedeHuii TeTpadIpa U mapajiesenumneaa. Pemenne 2/2
npodecCHOHATIBbHBIX 33/au.
CamocrosiTenbHas (BHeayAUTOpHAs) paboTa 00 yJaroIXCst 2
Tema 11.3 | Coaep:xanue yueOHOro MaTepuaJia: 8/2
[leprieHIUKYIAPHOCTH 139. [lepnenauxynsapuele  npsiMele.  IlapamienbHele  HpsiMble, 2
IPSIMBIX, pAMOH U | IepIeHIUKYISIPHBIE K TUIOCKOCTH. [IpH3HAaK TepHeHIuKyISIpPHOCTH
TUTOCKOCTH, TJIOCKOCTEH. npsMoil ¥ 1tockocTH. [lepneHAuKyIsIpHOCTh MPSAMBIX, TPSIMOM H
Teopema 0 TPEX | TUIOCKOCTHU, TIIIOCKOCTEH.
NIEPIECHIUKYIIApax 140. TTepnenaukyssip ¥ HakJIoHHas. [lepneHuKyIsIpHbIEe MIOCKOCTH. 2

OK-01, OK-03, OK-
04, OK-07, TIK-1.2
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IIpu3Hak  NEpHEHIUMKYISAPHOCTH  IUIOCKOCTEW. PaccrosiHus B

IIPOCTPAHCTBE.

141.Teopema o Tpex mepneHIUKysApax( mpsmas u oOpatHas ). Yromn 2

MEXy OPSIMOM U INIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSIMH.

JlaboparopHbie paboThI —

IIpakTHyeckue padoThI c npogeccCHOHAIBHO- 212

OPMEHTHPOBAHHBIM COJIeP/KAHUEM

142. Pemenue 3ama4 Ha MEPHEHIUKYISPHOCTH MPSIMBIX, MPSIMON U 212

IJIOCKOCTH, MJIOCKOCTEH.

CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcsi: 4

IIpe3enTanus: «B3auMHoe pacnonoKeHue NpsMbIX B IPOCTPAHCTBE»
Pa3znen 12. MHOrorpaHHUKH M TeJia BpAlIeHHUs. 30/12 OK-01, OK-02, OK-03,
Tema 12.1 Coaepixanue y4eOHOI0 MaTepuaJia; 8/2 OK-04, OK-05, OK-06,
ITonsaTue MHoOrorpanHuka. | 143. Ilonsatue MHoOrorpaHHuka. Ero sneMeHThI: BepIIMHBI, pebdpa, 2 OK-07 TIK-1.2
DeMeHTHI u Buzbl | Tpanu. [lmaronanb. CedyeHue. Beimykinble ¥ HEBBITYKJIbIC
MHOT'OI'PaHHHUKOB. MHOT'OI'PaHHUKH.
IIpusma, ee cocrasisromue. | 144 .Tlonsitue npusmel. Ee ocHoBaHus M OOKOBBIE TpaHH. BricoTa
Bunas! npuzm. npusmbl. [lpsimas u HakiaoHHass npusma. IlpaBuwibHas npusma. Ee 2

CEeueHHue.

145. [Tapamnnenenunen,  cBOWCTBA  NMPSMOYTOJBHOIO

napayenenunena, kyo. Ceuenue xkyda, napajienenumneaa. 2

Cummerpus OTHOCHTEIIBHO TOYKH, IPSMOI,

wiockoctd.  Cummerpus B KyOe, TapaJulelenurese,

npu3Me.

JlaGopatopHble paboThI —

IIpakTnyeckune padorTsl ¢ NpodecCHOHATBHO-OPHEHTHPOBAHHBIM 2/2

coJep;KaHHeM:

146. [lonatne  mpaBwibHOrO  MHOrorpaHHuka.  CBoiicTBa

IIPABUJIbHBIX MHOI'OIPaHHHUKOB 2/2
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CumMeTpust B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJarouuxcsi: 4
[Ipesentanus: «lIpusma. Buasl nmpuzm»
Tema 12.2 Coaep:xanue yueOHOIro MaTepuaJa; 2
ITupamuna, ee cocrasisomue, | 147. [Tupamuna u ee snementsl. Ceuenne nupamuabl. [IpaBunbHas 2
CEYCHHUE. IIpaBuibHas | nupamuaa. Y cedeHHas TUpaMua
UPaMUJIA. VYceuennas | JlaboparopHblie paGoThI -
lMpaMnia. IpakTHYecKHe padoThl: —
CamocTosTenbHas (BHeayIMTOpHAas ) paboTa o0ydaromuxcs 4
[Mpesenramus: «[lupamuna u ee anmeMeHThl. CedeHHE THPAMU/IBL.
[IpaBuibHas nupamuaa. YceueHHas MUpaMUIay
Tema 12.3 Coaep:xanue yueOHOro MarepuaJa; 6
ITonnas, OokoBas | 148. [Tnomans G0KOBOW M ITOJHON MOBEPXHOCTH M OOBEM IPU3MEI, 2
MMOBEPXHOCTh u 00BbEM | MUpaMUIBL.
IIPU3MBI, TUPAMUIBL. JlaGopatopHbie pabOTHI -
IIpakTyeckune padoTsl: 4
149. Pemenue 3am1ay Ha HAaXOXKACHHUE IUIONAAU OOKOBOM M IIOJHOMN 2
MOBEPXHOCTH U 00bEeMa MPU3MBI.
150. Pemenue 3amay Ha HAaXOXKAECHHUE IUIONAAU OOKOBOM M IIOJHOM 2
MMOBEPXHOCTU U 00beMa MUPAMHUJIBL.
CamocrosiTenbHasl (BHeayIMTOpHasi) paboTa o0y4daromuxcst —
Tema 12.4 IIpogeccnoHaTIbHO-OPHEHTHPOBAHHOE CO/ICPIKAHHE: 4/4
Humuanap 17§ ero | 151. Hunmuaap u ero snemenTsl. CedeHne mUIMHIpPA (TTapayienbsHOe 212
COCTaBJISIONIHE. IInomane | ocHoBaHuo U ocu). Pa3zBepTka nununapa. Ilnomans moBepxXHOCTH U
MTOBEPXHOCTH M O0BEM. 00BEM.
JlabopaTopHbie pabOThI —
IIpakTuuyeckue padoThl ¢ npogeccuonHanbHO-0pUEeHMUPOCAHHBIM 2/2
cooepicanuem:
152. Pemenne 3amad Ha HAXOXKJIEHHUE IUJIOMAJAM TMOBEPXHOCTH H 212

o0BeMa.
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CamocrosiTenbHas (BHeayAUTOpHAs) paboTa 00 yqaroInuxcst
[Mpezenramus: «ummaap u ero snemeHThl. CeueHHE MMIMHIPA
(mapajuieIbHOE OCHOBAHUIO M OcH). Pa3BepTka IMIMHIpay.

Tema 12.5 IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COIEePKAHME: 4/4
Konyc. Yceuennnnii konyc, ux | 153. Konyc u ero osmementol. CeueHue KoHyca (mapajuieibHOE 212
COCTaBJIAIOIIHC. [Tnomankb | OCHOBaHHIO M MPOXOJSIIEE YE€Pe3 BEPIIMHY), KOHUIECCKHE CCUCHUSL.
MOBEPXHOCTHU M 00BEM. Pa3BepTka KoHyca.
JIaboparopHbie pabOThI —
IIpakTnuyeckune padoThHl ¢ npogheccuonanvHo-opueHmupoOCaAHHBIM 2/2
cooepicanuem:
154. Pemienue 3agady Ha HAXOXKJIEHHUE IUIOLIAJAM IOBEPXHOCTU H 212
o0Bbema.
CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcsi: 4
IIpesenTanus «Konyc u ero snemenTsl. CedeHne KoHyca»
Tema 12.6 Coaep:xanue yueOHOIro MarepuaJa; 6/2
lap u cdepa. Ilnomans | 155. [ap u cdepa. [Tnommaas TOBEPXHOCTH U 0OBEM. 2
MMOBEPXHOCTU U 0OBEM. 156. Bzaumuoe pacmnonoxenue chepsl U 1iockoctu. CeueHue 2
mapa, chepsl
JlabopaTopHbIie paboThI —
IIpakTHyeckue paboThI c npodeccuoHaIbHO- 212
OPMEHTHPOBAHHBIM CO/IeP/KAHUEM:
157. KomOMHanuu reoMeTpruuecKux Tel 2
Ucnonp3oBanue KOMOUWHAIUH MHOTOTPAaHHUKOB 51 Tel
BpallleHUs IPH PEIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4
CamocrosTenbHas (BHEayIUTOpHAs1) paboTa 00ydaroMXCs 2
[Tpesenramms « Hlap u cdhepar
Pa3nes 13. MHo:kecTBa. DjieMeHThI TeOpHH rpados. 12/2 IK-1.2
Tema 13.1 Conep:xanue yueOHOro MarepuaJa; 8/2
Muozxectsa. 158.  Ilomstme MHOxectBa. IlogmHOXecTBO. Omepammuu ¢ 2
Omnepanuu ¢ MHOKECTBaMH. MHOKECTBAMIL

44



I'pasr. 159-160.ITousitue rpada. Ces3HbI rpad, AepeBo, Uk rpad Ha 4
TJIOCKOCTH.
JlaboparopHbie paboThI —
IIpakTHyeckne padoThl ¢ MPodeccHOHATBLHO-OPUEHTHPOBAHHBIM 2/2
cojiep:KaHHeM:
161. Omnepamuu ¢ MHOKeCTBaMH. Pelienre mpukiIaaHbx 3a1a9 2
CamocrosTenbHas (BHeayauTOpHas ) paboTa 00yJaronuxcs: 4
Coobmenne «Onepanuu ¢ MHOKecTBaMu. [loHsiTHE Tpaday
Tema 13.2 Conep:xanue yueOHOro MaTepuaJa; 2
Pemenne 3amau. MHoxecTBa,
I'pads! 1 UX IPUMEHEHUE. JlaGoparopHble pabOThI —
IIpakTHyeckne padoThI: 4
162. Pemenue 3a1a4. MHOXeCTBa, ONWCAaHHWE PEATBLHBIX CHUTYyalui 2
C TOMOIIBI0 MHOKECTB.
163. I'padbl 1 MX IPUMEHEHUE K PEIICHUIO 33/1a4. 2
CamocTosiTenbHas (BHeayIMTOpHAas) paboTa 00ydaromuxcs 4
Joxnan «cTtopusi BOSHUKHOBEHHS TOHITHS Tpad»
Pa3nes 14. J1eMeHTbl KOMOMHATOPUKH, CTATHCTHKH M TEOPHH BEPOATHOCTEIA. OK-01, OK-02, OK-03,
Tema 14.1 Coaep:kaHue y4e0HOro MaTepuasa: 8/4 OK-04, OK-05, OK-07
OcHoBHbIE nousaTus | 164-165. IlepecraHoBku, pasmemieHus, codeTanus. COBMECTHbIE U 4 [K-1.2
KOMOWHATOPHKH. HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOATHOCTH CYMMBbI COOBITHIA.
CoOsiTHeE, BEPOATHOCTH | YCIIOBHAsi BEPOSITHOCTh. 3aBUCHMBbIE U HE3aBUCHMBIE COOBITHS.
COOBITHSL. Crnoxenune 1 | TeopeMbl 0 BEpOSTHOCTH NPOU3BEACHUS COOBITHII.
YMHOXXEHHE BEPOATHOCTEM. JlaGopartopHble pabOThI -
BepositHOCT B | [IpakTnyeckue padoTbl ¢ npogeccuonanbHo-opueHmuposanHbIm 4/4
HpO(beCCI/IOHaHBHLIX 3agadyax codepmauuem:
166. BepostHocTh B MpodecCHOHANBHBIX 331a4ax. 2/2
167. OrtHocurenpHas JacToTra coOBITHA, CBOMCTBO ee 2/2
YCTOWYHBOCTH. CrarucTiueckoe  OIpeaeNieHHe  BEpOSITHOCTH.

OreHka BEpOSITHOCTH COOBITHS.
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CamocrosTenpHas (BHeayAUTOpHAs) paboTa 00 yJaroIXCst 4
[TpesenTarmst «OcHOBHBIE POPMYIIBI TCOPHH BEPOSTHOCTH
Tema 14.2 Coaeprxkanue y4eOHOIo MaTepuaJia; 2
JluckperHas ciy4aiinas | 168. Bunel  ciy4aiiHpix  BenwuuH.  OmnpenesieHHe — JUCKPETHOM 2
BEJIMYMHA, 3aKOH €e | cIydyalHOM  BEJIMYMHBL. 3aKOH  pacOpelesieHuss  AUCKPETHOU
pacnpeeneHus. CIy4ailiHOM BeIWYUHBL. E€ 4iCIOBbIE XapaKTEPUCTUKHU.
JlabopaTopHbIie paboThI —
IIpakTHyeckue padborsl: -
CamocrosiTenbHasl (BHeayIMTOpHas) paboTa o0y4daromuxcst —
Tema 14.3 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIePKAHUE:
3anaun mareMaTuueckor | 169-170. Bapuaunonnsiii psn. Iloauron 49actoT W rucrorpaMma. 412
CTaTUCTUKH. CraTucTuyeckne XapaKTepUCTHKU psijia HAOMI0JaeMbIX JaHHBIX.
[lepBuynas 00pabOTKa CTATUCTUYECKUX MaHHBIX. |'paduueckoe mx
MIpe/ICTaBJICHHE. Haxoxnenue CpeIHUX XapaKTEePUCTHK,
HaO0JII0AAEMBIX TaHHBIX
JlaGopaTopHbIe pabOThI —
IIpakTnyeckne padéorTsl ¢ NpogeccCHOHATBHO-0PHEHTHPOBAHHBIM 212
coJep;KaHHeM:
171. [lepBuunas o0OpaboTka 2
CTaTUCTUYECKHUX JTAHHBIX.
I'paduueckoe wux mpencraBieHuUE.
Haxoxnenne CpEITHUX
XapaKTEepPUCTHK, Ha0JIr01aeMbIX
TaHHBIX
CamocrosTenbHas (BHeayIUTOpHas) paboTa 00ydaromxcst 3
[Ipesentanmss  «Bapuammonueii  psa.  Ilomuron  yacror wu
THCTOTPaMMay.
[IpakTHyeckas MoAroOTOBKa 102
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Bceco:
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3. YCJOBHUSA PEAJIU3AIIMA TPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
TACIHATITAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanmuzamust  mporpaMMbl  JUCHUIUIMHBI  TpeOyeT Haimuuusg ydyeOHOro KaOwHeTa
«MareMaTtukun.

O6opynoBanue yaeOHOT0o KabMHeTA:

- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY 00YJAIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIUICKT y4eOHO-HATJISIHBIX TIOCOOUI B BUIE METOIMYECKOTO 00ECIICUCHUS;
- 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. Uupopmannonnoe odecneyenue o0yueHus. [lepeyens yueOHbIX U31aHUI, HHTEPHET-
pecypcoB, 10NOJHUTEIbHO JUTEPATYyPhI.

1. OcHOBHBIE HCTOYHUKHU:

1. bammvakoB M.M. Maremaruka: yue6Huk / M.M. Bammakos. — 2-e u3a. crep.-

Mocksa : KHOPYC . 2022. — 394 c¢. (Cpeanee npodeccruoHalbHOE 00pa3oBaHue).

ISBN 978 — 5 — 406 — 09589 — 8
2. JlOnOJHUTENbHbIE HCTOYHUKHU:

[Mexnenxwuii U.JI. Matematuka: Yuebuuk. — M.: Mactepcto, 2017. — 304c.

ISBN 5-294-00055-5

3. HHpopmanroHHbIE pecypehl:
baspun UN.M. Matemaruka: y4eOHMK W TNPaKTHKYM Ul CpPEAHEro NnpodecCHOHaIbHOTO
oOpazoBanus / I.W. baBpun. — 2-e u3a., nepepad. u pon. — Mocksa: M3aarensctBo HOpaiir,
2023. — 568 c. — (Ilpodeccuonansuoe obpazoBanue). - ISBN 978-5— 534-17016-0. — TekcT:
AIIEKTPOHHBIN//

OopasoBarenbHas mwiathopma KOpaiir [caiit]/ - URL: https://urait.ru/bcode/532197
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA JUCIUIIJIMHBI

KoHTponb M oOLlEHKa pacKpblBalOTCS 4Ye€pe3 YCBOCHHBIE 3HAHUS WU IPUOOpPETEHHBIE
oOyJaromuMucs yMEHHUs, HampaBieHHbIEe Ha (opMmupoBaHHEe 0OIUX U MPOodeCCHOHATBHBIX
KomrereHmii. KommnereHmn 10mKHBI OBITh COOTHECEHBI C MPEIMETHBIMU pe3yibTaTamMu. s
KOHTPOJISI U OLIEHKH DPe3yJbTaToB OOydeHHs MperojaaBareib BbIOUpaeT (OpMbI U METOIbI C

y4eTOM NpoQecCHoHaANN3aUK 00yISHHS M0 TPOTPaMMe AUCITUTUINHBL.

Koa u HauMeHOBaHMe Pazngen/Tema THI OLEeHOYHBIX
(popmMupyembIx MeponpUusTHI
KOMIIeTeHMii

OK.01 Pazgen 1, Temnr 1.1 I1-o/c, 1.2 IT-o/c, - YCTHBIH OMpoc;
Bri6upars 1.3 TI-o/c, 1.4 T1-o/c. - (bpoHTATBHBIN
CHIOCOOB  peleHHs Pa3znen 2, Temsr 2.1, 2.2 I1-o/c, 2.3 [1-o/c. | ompoc;
Paznen 3, Temnr 3.1, 3.2. - OlICHKA
3a1a4
. Paznen 4, Temn1 4.1, 4.2. MPaKTUYECKUX PaboT
MPOPECCHOHANBHOR | poynoy 5 Tewmm 5.1, 5.2, 5.3. (pemens
ACATCIbHOCTH Pa3nen 6, Temsr 6.1, 6.2 T1-o/c, 6.3, KaueCTBEHHBIX,
NPUMCHHUTECIBHO 6.4 I1-o/c, 6.5 I1-0/c, 6.6, 6.7. pacyYeTHBIX,
K paznuunbiM | Paznen 8, Temur 8.1, 8.2, 8.3, 8.4 II-o/c, | mpodeccuoHaIBHO
KOHTEKCTaM 8.5, 8.6 IT-o/c, 8.7. OpPUEHTUPOBAHHBIX
Pa3znen 9, Temnr 9.1, 9.2. 3a/1a4);
Pazpnen 11, Temsr 11.1, 11.2, 11.3. - OIICHKa TECTOBBIX
Pa3nen 12, Temnr 12.1, 12.2, 12.3, 3aJIaHHI;
12.4 I1-o/c, 12.5 IT-o/c, 12.6. - OIlCHKA
Paznen 14, Temsr 14.1 I1-o/c, 14.2, BBIIIOJIHEHUS
14.3 IT-o/c. JIOMAaIIHUX
OK.02 Pazgen 1, Temnr 1.1 IT-o/c, 1.2 IT-o/c, CaMOCTOSTEIIbHEIX
Hcmonp30Bath 1.3 IT-o/c, 1.4 IT-o/c. pabor;

COBPCMCHHBIC CpCACTBA

Pazgen 2, Temnr 2.1, 2.2 IT-o/c, 2.3 I1-o/c.
Pa3znen 3, Temnr 3.1, 3.2.

IOWCKa, aHalW3a |
WHTepnpeTaIIH Pa3nen 4, Temn1 4.1, 4.2.
Pa3znen 5, Temnr 5.1, 5.2, 5.3.
HHGOpMALH, = Paznen 6, Temnr 6.1, 6.2 I1-0/c, 6.3,
MH(OPMaIHOHHBIC 6.4 P 6.5 IT-o/c, 6.6, 6.7.
TEXHOJOTHH | Pasgen 8 Temser 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
BBIMTOJTHEHUS 3amgau| Pasmen 9, Temsr 9.1, 9.2,9.3,9.4,9.5
npogecCuoHaIbHON Pa3nen 10, Tems 10.1, 10.2, 10.3, 10.4
NeATeNbHOCTH Paznen 12, Temsr 12.1, 12.2,12.3,12.4
Pasznen 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 TT-o/c, 14.6
OK.03 Pasnen 1, Temur 1.1 IT-o/c, 1.2 I1-0/c,
[TnanupoBath u| 1.3 I1-o/c, 1.4 IT-o/c.
pean30BBIBATH Pa3)1e.]1 2, Temsr 21, 2.2 H'O/C, 2.3 IT-o/c.
COBCTBEHHOE Pa3nen 3, Temnr 3.1, 3.2.

Paznen 4, Temrr 4.1, 4.2.

-  HaOIIOJIEHHE U
OIlecHKa paboThl B
KOMAaHJIE;
- DK3aMeH
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npodeccuoHanbHOe u
JIMYHOCTHOC pa3BUTHUC,
peANPUHUMATETbCKYO
JIeSATEIbHOCTh B
npodeccroHa bHOM
chepe, UCIIOJIb30BATh
3HaHUSA 1O (DUHAHCOBOM
T'paMOTHOCTH B
Pa3JINYHbIX JKHU3HCHHBIX

Pa3znen 5, Temnr 5.1, 5.2, 5.3.

Pa3nen 6, Temrl 6.1, 6.2 I1-o/c, 6.3,

6.4 I1-o/c, 6.5 I1-0/c, 6.6, 6.7.

Pasznea 8, Temrnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
Paznen 9, Temsr 9.1, 9.2, 9.3,9.4,9.5
Pa3nea 10, Temsr 10.1 IT-o/c, 10.2 II-o/c,
10.3 IT-o/c.

Paznen 11, Temsr 11.1,11.2, 11.3.

Pasnen 12, Temnr 12.1,12.2,12.3,12.4
Pasnea 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5

CUTYyaIUIX
IT-o/c, 14.6
OK.04 Pasnea 1, Temsur 1.1 IT-o/c, 1.2 I1-o/c,
OddexTrBHO 1.3 TI-o/c, 1.4 T1-o/c.
B3aMMOJICHCTBOBATH Pasnea 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-
u paboTaTh B o/c, 2.6
KOJLICKTHEE Pa3zpen 3, Temsr 3.1, 3.2.
Pa3znen 4, Temr1 4.1, 4.2.
KOMaH/IE

Pa3zpen 5, Temnr 5.1, 5.2, 5.3.

Pa3nen 6, Temn! 6.1, 6.2 I1-o/c, 6.3,

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

Pa3nen 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
Paznen 9, Temr1 9.1,9.2,9.3,9.4,9.5
Pa3nea 10, Temsr 10.1 IT-o/c, 10.2 IT-o/c,
10.3 IT-o/c.

Paznen 11, Temsr 11.1,11.2, 11.3.

Pa3nen 12, Temnr 12.1,12.2, 12.3,12.4

Pasnea 14, Temnr 14.1 I1-o/c, 14.2,
14.3 IT-o/c.

OK.05  OcymecTBasaTh
YCTHYIO U TIHCEMEHHYO

KOMMYHHUKAIIUIO Ha
TOCYJTAPCTBEHHOM  SI3BIKE
Poccniickoit ®denepanuun
C Y4eTOM OCOOEHHOCTEH
COILIMAIEHOTO "
KyJBTYPHOTO KOHTEKCTa

Pasnea 1, Temsr 1.1 IT-o/c, 1.2 I1-o/c,

1.3 IT-o/c, 1.4 I1-o/c.

Paznen 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-
o/c, 2.6

Pa3nen 3, Temnr 3.1, 3.2.

Pa3znen 4, Temr1 4.1, 4.2.

Pa3nen 5, Temnr 5.1, 5.2, 5.3.

Pa3zpnen 6, Temnr 6.1, 6.2 I1-o/c, 6.3,

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

Pazgen 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
Paznen 9, Temr1 9.1, 9.2,9.3,9.4,9.5
Pazgen 12, Temsr 12.1, 12.2, 12.3,

12.4 I1-o/c, 12.5 IT-o/c, 12.6.

Pa3nen 14, Temnr 14.1 I1-o/c, 14.2,

14.3 IT-o/c.

OK.06
[IposBiATh

I'PaKIaHCKO-
MaTPUOTUYECKYIO

Pasnen 1, Temur 1.1 IT-o/c, 1.2 I1-o/c,

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

Pazgen 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-
o/c, 2.6

Paznen 6, Temru! 6.1, 6.2 I1-o/c, 6.3,
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HO3UILIMIO,
JIEMOHCTPHUPOBATh
OCO3HAaHHOE IIOBEICHUE
Ha OCHOBE
TPaJULMOHHBIX
00111€4eI0BEYECKIX
LIEHHOCTEH, B TOM YHCIIE
C y4€TOM rapMOHHU3ALUU
MEXHALMOHAJIBHBIX U
MEXPEIUTHO3HBIX
OTHOLIEHUH, NPUMEHSITh

CTaHAapPThI

6.4 I1-o/c, 6.5 I1-o/c, 6.6, 6.7.
Paznen 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
Pa3znen 9, Temn1 9.1, 9.2, 9.3,9.4,9.5

Paznen 12, Temnr 12.1, 12.2, 12.3,
12.4 I1-o/c, 12.5 IT-o/c, 12.6.

AHTUKOPPYIIIIOHHOTO
ITOBEICHUS
OK.07 Pazgen 1, Temnr 1.1 I1-o/c, 1.2 IT-o/c,
CopelicTBOBaTh 1.3 IT-o/c, 1.4 T1-o/c.
COXPaHEHUIO Pasueﬂ 2, TeMmsbl 21, 22, 23, 24, 2.5 II-
o o/c, 2.6
OKpY’Karollel  Cpelpl, ’
by P Pa3znen 3, Temnr 3.1, 3.2.
pecypcocOepexeHmIo,

IIPpUMCHATL 3HAHUA 00

HU3MCHCHUU KiuMmara,

Pa3znen 4, Temrr 4.1, 4.2.
Pa3znen 5, Temnr 5.1, 5.2, 5.3.
Pasnen 6, Temnl 6.1, 6.2 I1-o/c, 6.3,

TIPUHIUIIBI 6.4 I1-o/c, 6.5 I1-0/c, 6.6, 6.7.
OEepEKIUBOTO Pa3nen 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
IIPOU3BOJICTBA, Pa3znen 9, Temnr 9.1, 9.2,9.3,9.4,9.5
3 dEKTHBHO Pazgen 10, Temsr 10.1 IT-o/c, 10.2 II-o/c,
JIENICTBOBATh B 10.3 Il-o/c.
N Pa3znen 11, Temsr 11.1, 11.2, 11.3.
HPCIBRIAANHBIX Pa3nen 12, Temsr 12.1, 12.2, 12,3, 12.4
CUTYaIUsIX
Pa3nen 14, Temnr 14.1 I1-o/c, 14.2,
14.3 T1-o/c.
MK 1.2 Bemoausars | Pazgen 1, Temsr 1.1 IT-o/c, 1.2 IT-0/c, - OllCHKAa
orepauuu no | 1.3 IT-o/c, 1.4 IT-o/c. NpPaKTUYECKUX paldoT
U3TOTOBJICHUIO Pa3nen 2, Temsr 2.1, 2.2 TI-o/c, 2.3 [1-o/c. | (pemieHus
FOBEJIMPHBIX u | Paznen 3, Temnr 3.1, 3.2. KaueCTBEHHBIX,
XYI0KECTBEHHBIX Pasnen 4, Temsr1 4.1, 4.2. pacyeTHBIX,
u3nenuid U3 uBeTHelx u | Pazpea S, Temsr 5.1, 5.2, 5.3. npogeccuoHaIbHO
JIparoueHHbIx MetauioB | Paznen6. Temsr 6.2, 6.4, 6.5 I1-oc. OPHUEHTHPOBAHHBIX
Pa3nen 7, Temnr 7.1, 7.2-11-oc 3a/1ay4);
Paznen 8, Temnl 8.4 I1-0/c, , 8.6 I1-0/c, - OLIEHKA
Paznen 9, Temrr 9.1, 9.2,9.3,9.4,9.5 BBITTOJTHEHUS
Pazgen 10, Temsr 10.1 IT-o/c, 10.2 I1-o/c, | moMamHAX
10.3 II-o/c. CaMOCTOSTEIIbHEIX
Paznen 11, Temur 11.1,11.2, 11.3. pabor;

Pazgen 12, Temsr 12.1, 12.2,12.3,12.4
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Pazgen 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
Pazgen 14 , Temnr 14.1, 14.3.11-oc.

YTBEPX/IAIO
/N.0. ®amuus /
« » 20 I.
JIMCT PETUCTPALIMU UBMEHEHUI
PABOYEU NPOI'PAMMbBbI YYEBHOU JUCHUITJIMHBI
(HaumeHnosanue OUCYUNIUHbL / MOOYIS)
110 HaIIpaBJICHUIO TTIOATOTOBKHU / CIICOUaJIbHOCTHU / HpO(beCCI/II/I
(K00 u Haumenosanue Hanpasgienus NOO20mosKu / cheyuarsnocmu / npogeccuu)
(rox Habopa , bopma oOyueHus
Ha20 /20 y4eOHbIii rox
B npumepnyo/pabouyto nporpaMmy Y JI BHOCSATCS CIeyrOIME U3MEHEHUS:
Howme Howmepa sucros
. N OcHoBaHue
p Pasnen npumepHoii/paboueit AHHYJIH-
3aMCHCH- JJ11 BHCCCHHUA
n3Me- porpaMMsl (IIyHKT) HOBBIX | POBAaHHEI N
HEeHMs HBIX X U3MCHCHUU
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Paccmotpen Ha 3aceaHud  TPEAMETHO-LIUKIOBOM KOMUCCUU

IIPOTOKOJI OT « » 20 1. Ne

(OondicHOCMY) (noonucs)

(HU.0. ©amunus)
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