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1. OOmas xapaktepucTuka pado4eii mporpaMMbl 0011€00pa3oBaTeIbHOI
AUCHUIIMHBI «MaTemMaTuKa»

1.1. MecTo JAUMCHUIUIMHBI B  CTPYKTYpe  mnpodeccHOHAILHOM’
oOpa3oBaresabHoii nporpammsbl CIIO:

O061eoOpa3oBaTenbHas AUCUUIUIMHA «MaTeMaTuka» sBIsieTCsl 0053aTeIbHON
yacTbio  0011e00pa30oBaTeIbHOrO  LMKJIA  00pa3oBaTeNbHOM  MporpaMmbsl B
cootBerctBu ¢ ®I'OC CIIO no mnpodeccun 54.01.06 UsroroButensb
XY 0’KECTBEHHBIX U3/CTUI U3 METaJlIa.

1.2. Heau u miIaHupyeMble pe3yJbTaTbl OCBOECHUS JUCHUIIUHBI:
1.2.1. Heab AMCUMILUIHHBI

Coneprxkanue MpOrpamMMbl o01reo0pa3zoBaTeIbHON JACITUTIIIAHBI
«MareMaThKa» HalpaBJIE€HO Ha JOCTHKEHUE pE3yJbTaTOB €€ HW3YYCHHUS B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c¢ yderom mnpodeccrHoHaTbHOM

HarpasieHHoctu @I'OC CIIO.

1.2.2. Tlnanupyemsblie Ppe3yJibTaThbl OCBOEHHSI  001Ie00pa3oBaTEeIbHOM
aucUIIMHBI B cooTBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue AUCIUILUIMHA uMeeT npu hopmupoBanuu u pazputuu OK u [MK



Oo6mmue IInanupyemsie pe3yJbTaThl 00y4eHHs
KOMIIeTEeHIUH O61ue JAucuunimHapHbie
OK 1. [Tonumats - BBISIBIISITH 5 XapakTepu3oBaTh | Hucia u eviyucaenus: ONEPUPOBATh MOHATHUSMU: PALIMOHAIBHOE U JIEUCTBUTEIBHOE

CYIIHOCTb U
COLIMATIBHYIO
3HAYUMOCTb
Oynymeit
npodeccun,
MPOSIBIIAITH K HEM
YCTOWYUBBIN

MHTEpEC.

OK 2.
OpraHu30BbIBaTh
COOCTBEHHYIO
JESITENBLHOCTD,
HUCXOMS U3 1EIH U
CIoco0oB ee
JIOCTYDKEHMS,

ONpeIeNIEHHBIX
PYKOBOJMTEIIEM.

OK 3.
AHanu3upoBaTh
pabouylo CUTYyaIHIo,
OCYIIECTBIISATh
TEKYILIHUI U
WUTOTOBBIN KOHTPOJIb,
OIICHKY U
KOPPEKIIHIO
cOOCTBEHHOM
NeSTEIbHOCTH,
HECTH
OTBETCTBEHHOCTD 3a
pe3yJIbTaThl CBOEH
padoTHI.

CYILIECTBEHHbIC NMPU3HAKA MATEMaTHUYECKUX
O00BEKTOB, TIOHSTHH, OTHOIICHUN MEXKIY
MOHITHSIMH, (OPMYIUPOBATH OIMPEACICHUS
MOHATUH, YCTAHABJIMBATH CYIICCTBEHHBII
MpHU3HAK KJIacCHU(PHUKAIUU, OCHOBAHUS IS
0000IIeHNST W CPaBHECHUsS, KPUTEPHH
IIPOBOAMMOIO aHAJIN3a;

-BOCIIPUHHUMATb, dbopMynupoBaTh u
peoOpa3oBHIBATH CYXKICHUSI:
YTBEPIUTENbHbIC u OTpHIIaTEeNbHBIE,
€IMHUYHbBIC, YACTHBIC U 00I1IKe, YCIOBHBIC;

- BBISIBIISITh MaTeMaTHYeCKHe
3aKOHOMEPHOCTH, B3aUMOCBSI3U u
npotuBopeurss B (akTax,  JaHHBIX,
HaO0JII0IEHUSAX U YTBEPKACHUSIX,
npennaratb KpUTEpUU JUISL  BBISABICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUMIL;

- JlenaTh BBIBOABI C HCIOJIb30BAaHUEM
3aKOHOB  JIOTUKHM,  JEOYKTHBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUECHHH,
YMO3aKIIOYeHUH 10 aHaJIOTUH; MPOBOAUTH
CaMOCTOSITENIBHO JI0Ka3aTeJIbCTBA
MaTEeMaTHYECKUX YTBEPXKIEHUH (MpsMble U

oT MIPOTUBHOTO), BBICTPANBaTh
apryMEHTaluo0, M[PUBOJUTh MPUMEPHl U
KOHTPIPUMEDHI, 000CHOBBIBAThH

COOCTBEHHBIC CYXJICHUS M BBIBOJIbI;

- BBIOMpaTh CHOCOO pelieHus y4eOHOMH
3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pereHus, BBIOMpATH Hanboee
MOJIXOMSIIUN € Y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHEB).

YHCII0, OOBIKHOBEHHAS U JIECATHUYHAsI APOOb, IPOLEHTHI, HATypalbHOE, LeJI0e YHCIIO,
WCIIOB30BaTh MPU3HAKH JECIMMOCTH LIEJIbIX YHCENI, Pa3JIOKEHUE YKCIIa Ha MPOCThIE
MHOXHUTEIH JUIsl PELICHUs 3a[ad; BBIIOJHATH apu(METHUECKUEe OIepaluu C
palMoOHaIbHBIMU M JAEUCTBUTEIBHBIMU YHUCJIAMU; BBINONHATH MPUOIMKCHHBIE
BBIYMCIICHMS, WCIIONb3Yys IIpaBWJIA OKDPYIUVICHHs, JENaThb IPUKUIAKY U OLEHKY
pe3ynbTaTa BBIYMCIEHUI; ONEpUPOBATh MOHATUSIMU: CTEIIEHb C LEIbIM ITOKA3aTeleM,
CTETIEHb C  palMOHAJIBHBIM  IIOKa3aTeleM, CTaHjapTtHas ¢opma  3ammucu
JEUCTBUTENIBHOTO  YHMCJa, KOpPEHb  HATypajJbHOM  CTENEHU, MCIOJb30BaTh
MOIXOASIIYI0 (OPMY 3alHCH JEHCTBUTEIBHBIX YMCEIN JJIS PEIICHUS MPAKTUYECKUX
3a7laud TMPEJCTaBICHUS JAHHBIX; ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC U
TQHIEHC IPOM3BOJIBHOIO YIVIA, MCIOJIB30BAaTh 3alMCh IPOM3BOJBHOIO yrja 4epe3
oOpaTHbIE TPUTOHOMETpUYEeCKHEe (GYHKIIMH, OINEpPUPOBaTh MOHATUAMHU: Jorapudm
qHcia, JeCATUYHbIE U HaTypaJIbHBIC JIOTapU(MBI.

Ypasnenuss u mepagencmea: onepupoBaTh MOHATUAMH: TOXKAECTBO, YpPaBHEHUE,
HEpPABEHCTBO, L€J0€, PAalMOHAIBHOE, MUPPALMOHAIBLHOE YpPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHUE; BBIIIOJIHATD npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUM M pellaTb TPUTOHOMETPUYECKHE YPaBHEHHS;
BBINOJIHATH MPE0Opa30BaHMs LIENbIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX BEIpAXKEHUH
U pelaTh OCHOBHBIE THIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUU U
HEpaBEHCTB; IIPUMEHSTh YPaBHEHMSI U HEPABEHCTBA IS PELUEHHUS] MAaTEMaTHUYECKUX
3a/1a4 U 3a7a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PEabHOM KHU3HU; MOJEIHPOBATH

pealbHble CHTYyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHUS, YpPaBHEHHS,
HEpPaBEHCTBA [0 YCIOBHMIO 3aJa4yd, MCCIEI0BAaTh IIOCTPOEHHBIE MOJIEIH C
UCIOJb30BAaHMEM ammapaTa aireOpbl; MPUMEHATh CBOMCTBA CTENEHH IS

npeoOpa3oBaHus BBIPAKEHUH, ONEPUPOBATH MOHATUAMHU: MOKA3aTeIbHOE ypaBHEHHE
Y HEPaBEHCTBO, PEIIaTh OCHOBHBIC THUIIBI MTOKA3aTEJIbHBIX YPAaBHEHUN M HEPABECHCTB,;
BBIMOJTHATH MPeoOpa3oBaHusl BBIPAXKEHUM, coAep alluxX JIOrapu(Mbl, ONEepUpPOBAThH
MOHITHSIMU: JIoTapu(PMHUECKOE YpaBHEHHE U HEPABEHCTBO, peliaTh OCHOBHBIC THIIBI
Jorapu(MHUUECKUX YpaBHEHHWH M HEPABEHCTB; HAXOAUTh DELICHUS NPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; OINEPUPOBATH MOHITHSAMHU: CHCTEMa JIMHEHHBIX
YpaBHEHUH U e€¢ pellIeHHE, HUCIOIb30BaTh CUCTEMY IUHEHHBIX ypaBHEHUUN s
pelieHusT TMPaKTUYECKUX 3a/lad; HAXOJUTh PEIICHHUs] TMPOCTEHIINX CHUCTEM U




OK 4.
OcCylecTBISITh
MOUCK MH(pOpPMAIINHY,
HEOOXOAUMOM IS
3P PEKTUBHOTO
BBITTOJIHEHHUSI
pohecCHOHATBHBIX

3a7ad.

OK 5. Ucnonb3oBaTh
nH(}OpPMaAITMOHHO-
KOMMYHHUKAIIHOHHBIC
TEXHOJIOTHH B
npodeccuoHaIbHOM
NESITEITLHOCTH.

OK 6. PaboTtats B
KOMaHJIe,

3¢ (deKTUBHO
00IIaThCS C
KOJUIETaMH,
PYKOBOJICTBOM,
KJIINEHTAMH.

TIK 1.1. OnienuBath
Ka4yeCcTBO
MaTepuasos,
MpeTHa3HAYCHHBIX
JUTSL U3TOTOBJICHUS

- UCTIOJIb30BaTh BOTIPOCHI KaK
UCCIIeIOBATENILCKII NHCTPYMEHT NO3HAHMUS,
(bopMynHpOBaTh BOMPOCHI, (DUKCHUPYIOLIHE
NpOTUBOpEYHE, MPOOJIEMYy, YCTaHABIMBATH
MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBAaTh CBOIO MO3UIMIO, MHEHHUE;

- IIPOBOJIUTH CaMOCTOSITEJIHO
CIUITAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCIIeI0OBaHUE o YCTaHOBJIEHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBJICHUS, nporecca, BBISIBJICHUIO
3aBUCUMOCTEN MEXIY 00BEKTaMH,
SIBJIICHUSIMU, TIPOIIECCAMU;

- CaMOCTOSITEIBHO bopmynupoBaTh

00001IEHNsT M BBIBOJBI IO pe3yJbTaTaM
MIPOBEICHHOT0 HAOIIOACHNUS, UCCIIEeIOBAHUS,
OLIEHUBATh JOCTOBEPHOCTHh IOJyYEHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000IEHUI];

- TMPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE

mpolecca, a TaK¥Ke BBIJIBUTaTh
MIPEJIITOJIOKCHHUST O €T0 Pa3BUTHH B HOBBIX
YCIOBUSIX.

- BBUIBIATH  AehUINUTHI  WHGOpMAIUH,

JaHHBIX, HEOOXOJUMBIX [UJII OTBETa Ha
BONIPOC M ISl pelIeHMsl 3a/1ayd; BhIOMpPATh
WH(GOPMAIIMI0O W3 HMCTOYHUKOB Pa3IHUHBIX
THIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBAThH

" WHTEPIPETHPOBATH UH(POPMALIHIO
Pa3IMYHBIX BUIOB U OPM TPEICTABICHNUS;
- CTPYKTYpUpOBAaTh nHPOPMAIIHIO,

MPEJICTaBIATh €€ B Pa3IUYHBIX (opMmax,
WUTIOCTPUPOBATh T'paPUUECKH; OIICHUBATH
HaAJC)KHOCTh nH(popManuu 1o
CaMOCTOSITENIEHO c(hOpMyTUPOBAHHBIM

COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUN M HEPaBEHCTB; MOJEIMPOBATh PEaJIbHbIC
CUTYallUU Ha SI3bIKE aireOphl, COCTABIATh BBIPA)KEHUS, YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI IO YCIOBUIO 3aJlayd, HCCJIEN0BaTh IIOCTPOEHHBIE MOJAEIU C
HCIIOJIb30BAHUEM allllaparta ajureopsl.

@ynxkyuu u epaguky: ONEPUPOBATH MOHATHAMU: (YHKIHS, CIIOCOOBI 3aJaHHs
GbyHKIMKM, O00JIACTh OMNpeAeNeHUusT M MHOXECTBO 3HAYeHUM QyHKIMHU, Tpaduk
GyHKIMH, B3aMMHO OOpaTHBIE (DYHKIMH; ONEPHUPOBATH MOHSATHSAMH: YETHOCTH H
HEYETHOCTh  (YHKLUMH, HYIM (YHKLUUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA;
UCIO0JIb30BaTh Tpaduku (YHKUUN A8 pELIeHUs YpPaBHEHWUH; CTPOUTb M YHUTATh
rpaduku TuHEHHONW (GYHKIMH, KBaJApPATUYHON (YHKUIMH, CTETEHHON (yHKIUU C
LedbIM  TIOKa3aTesleM; HCIOJIb30BaTh TIpaduku (QyHKUMH AJi1  UCCieI0BaHUS
MIPOIIECCOB M 3aBHCUMOCTEH MPHU PEIICHUH 3a/a4 U3 JIPYTUX y4eOHbIX MPEIMETOB U
peanbHOM JKU3HH, BbIpAXKaTh (opMynaMH 3aBUCUMOCTH MEXAY BEIUYMHAMU.
ONIEpUPOBATH MOHATHUAMU: NEpPHOAMYECKas (DYHKIHUS, MPOMEXKYTKM MOHOTOHHOCTH
(GyHKIMM, TOYKM SKCTpeMyMa (QYHKIUHM, HauOoJblllee W HauMEHbIIee 3HAYCHHs
(YHKIMU Ha IPOMEKYTKE, UCIOIB30BATh UX Ul MCCIIEeOBaHUs (DYHKIIMH, 33 JaHHOM
rpadukoM; onepupoBaTh MOHATUSAMU: TpadUKH MOKa3aTENbHOM, TorapupMUIecKoi u
TPUTOHOMETPUYECKUX (YHKLUH, H300pakaTh MX Ha KOOPAWHATHOM IJIOCKOCTH M
WCIIOJIb30BaTh JUIsl PEIIEHUS ypaBHEHUH W HEpPaBEHCTB; H300pakaTh Ha
KOOP/AMHATHOHN TUIOCKOCTH Tpa(UKH JIMHEHHBIX YpaBHEHMHA M HUCIOJB30BATh WX JJIS
pelIeHNs CUCTEMBl JMHEWHBIX YpaBHEHUM; UCIOJb30BaTh rpadukud (GyHKIUN s
WCCIIEZIOBAHUS TIPOLIECCOB M 3aBUCUMOCTEH U3 IPYruX y4eOHbIX AUCIUIIINH.

Hauana MAmemMamuyecKo2o amanusa: OnepupoBatb MOHATUSMMU:
MOCTIeI0BATEIbHOCTh,  apuU(MeTHdecKass M  TeOMETpUYecKas  IpOrpecCuH;
ONlepUpOBaTh MOHATUAMU: OECKOHEUHO YOBIBAIOIIAs IeOMETpUYecKas Mporpeccus,
cymMmMa OECKOHEYHO YOBIBAIOIIEW TEOMETPHUYECKOW MpOrpeccuu;  3a/1aBaTh
MOCIEI0BAaTEIbHOCTH  pa3IM4YHBIMU  CHOCO0aMH;  MCIOJNb30BaTh  CBOWMCTBA
IIOCJIEIOBATEILHOCTEH U MPOTPECCUM Ul PEIICHUs PEANbHBIX 3a7ad MPHUKIAJHOTO
XapakTepa. ONEpUpOBaTh MOHATUSAMH: HeNpepbiBHas (DyHKIMSA, MPOU3BOJHAS
(GyHKIINH, UCTIOJIb30BaTh T€OMETPHUUYCCKUI M (PU3UUECKUN CMBICI MPOU3BOIHOM JUIS
pelieHust 3ajgad; HaXOOUTh IPOM3BOJHBIC 3JIEMEHTApHBIX (YHKIMH, BBIYUCIATH
MPOU3BOJIHBIE CYMMBI, TPOHM3BEACHUS, YaCTHOrO (DYHKIMIA; HMCIIOIB30BaTh
MPOU3BOJIHYIO JJIsl HCCIIEOBaHUS (YHKIMM Ha MOHOTOHHOCTb U 3KCTPEMYMBI,
MPUMEHSTh PE3ylIbTaThl UCCIEAOBAHUS K IOCTPOSHUIO TpadHKOB; HCIOIb30BATH




METANINYCCKHUX
XYIO0KXECTBCHHBIX

17631 (05058

I1IK 1.2. IIpoBepsTh
UCTIPAaBHOCTh
UHCTPYMEHTOB H
000pyIoBaHusl.

IIK 1.3.
Panuonansuo
OpraHU30BbIBAThH
pabouee mecTo.

IIK 2.1. BeimonHATh
JCKH3
HM3rOTaBIMBACMOI0
W3JIEIHS.

IK 3.1.
IInanupoBars
IIPOU3BOJCTBO
TOBApOB U YCIIYT.

IIK 3.5. Bectu
JIOKYMEHTAITUIO
YCTaHOBJICHHOT'O
oOpasra.

KpUTEPHUSIM, chopMyIHpOBaHHBIM
CaMOCTOSITENIBHO.

- BOCHpUMHUMATh U  (OPMYIHPOBATH
CYXKJCHHs B COOTBETCTBUU C YCIIOBUSIMU U
HENISAMU OOILIEHHS, SCHO, TOYHO, TPAMOTHO
BBIPaXKaTh CBOK TOUKY 3PEHUS B YCTHBIX U
IIMUCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS
10 XOAY PELIEHUs 3a/la4yl, KOMMEHTHPOBATh
IIOJIY4ECHHBINA PE3YIIbTAT;

- B X0j1e 00CYX/IeHUs 33/1aBaTh BOIIPOCHI IO
CYIIIECTBY OOCYXIaeMOUM TEMBbI, MPOOJIEMBI,
pelmaeMoi  3ajaud, BBICKA3bIBATH HUJEH,
HAalleJICHHbIE Ha  TIOMCK  pelLIeHHs,
COIIOCTABIISITH CBOU CYXJICHHUS c
CYXACHUSIMH JPYTUX YYaCTHHUKOB JMAJIOra,

OOHapyKUBaTh pa3Id4ue€ U  CXOJCTBO
MTO3ULINAN, B KOPPEKTHOMN bopme
¢bopmynupoBaTh pasHoriacus, CBOU
BO3paKEHUS,

- TpPEACTaBIATH PE3yAbTaThl  PELICHUS
3aJa4d, OKCIEPUMEHTa, MCCJIEeJOBAHUS,
IIPOEKTA, CaMOCTOSITENIFHO  BBIOMpATh

dbopMar BBICTYIUIEHUS C YYE€TOM 3ajau
MIPE3CHTAIH U OCOOEHHOCTEH ayUTOPUH.
- COCTaBIATh IUIAH, aJTOPUTM PpELICHUS

3aa4y, BBIOMPATH CIOCOO pEIICHUS ¢
YYETOM MMEIOIINXCA pecypcoB u
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAThH u KOPPEKTHPOBATH

BapUaHTbl pEHIEHUH C y4e€TOM HOBOHU
nH(popmanuu.
- BJIAJICTh HABBIKAMM I103HABaTEJIbHOU

pediekcuun Kak OCO3HAaHMS COBEPIIAEMBIX
JNEUCTBUIA M MBICIUTEIBHBIX MPOLECCOB, UX
pe3ynbTaToB, BJIAJETh criocobamu

MIPOU3BOJHYIO JUIS HAXOXKICHUS HAWIYYIIEerO pelIeHUs B IPUKIAJAHBIX, B TOM YUCIIE
COLIMAJIbHO-?)KOHOMMYECKHX, 3aj]auyax; ONEepUpOBaTh MOHATHAMHU: NepBooOpa3Has U
MHTETPaJl, MOHUMATh TEOMETPUUYECKUNA U (U3UYECKHIA CMBICI WHTETpaja; HaXOAUTh
NepBOOOpPA3HbIE 3IEMEHTApHBIX (QYHKIUM, BBIUUCIATE HUHTErpan 1o Qopmyiie
Heiotona—JleiiOnuiia; pemars NpUKIaTHBIE 33dadyd, B TOM YHCIE COLHUAIIBHO-
SKOHOMHMUYECKOr0 M (PU3UYECKOI0 XapakTepa, CpeICcTBAMH MaTeMaTH4eCKOro
aHaIH3a.

Mmnooicecmea u n0o2uka: ONEPUPOBATH IOHATUSMU: MHOMKECTBO, OIEpalMU Hal
MHOXECTBAMH; HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN allapar Uil ONMCaHUs
peasibHbIX TPOLECCOB U SBJICHMH, NpPU PpELICHWH 3a7ady U3 JAPYyruX Yy4eOHBIX
MIPEAMETOB;  ONEPHUPOBATh NOHATHUSAMHU: OIpEAEICHHUE, TEOpeMa, CIEACTBUE,
JI0Ka3aTeIbCTBO.

l'eomempus: onepupoBaTh MOHATUAMM: TOYKA, IpsMas, IUIOCKOCTb;, NPHUMEHSITh
AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IIPU PELIEHUN T€OMETPUYECKUX 3a/1a4;
ONEPUPOBATh MOHATUAMM: NAPALIEIBHOCTh M NEPHEHAMKYIIPHOCTh IPSIMBIX U
IUIOCKOCTEH; KJIaCCU(PHUIMPOBATh B3aMMHOE PACHOJIOXKEHHUE MPSAMBIX U IIOCKOCTEN B
MIPOCTPAHCTBE; ONEPHUPOBATh IMOHATUSAMM: JBYTPAHHBIM YIroJl, TPAHU JBYTPAaHHOTO
yria, peOpo ABYIpaHHOTO yIJia, JMHEHHBIN yrojl ABYIPaHHOIO yIia, rpajaycHas Mepa
JIBYTPAHHOT'O yIja;

-ONEpUpPOBaTh  TMOHATUSAMH:  MHOTOTPAHHHMK,  BBIMYKIBIA W  HEBBITYKIIBIHA
MHOTOTPAaHHUK, JJIEMEHTHl  MHOTOTPaHHHWKA, TPABWIBHBIA  MHOTOTPAHHHK;
pacmo3HaBaTh ~ OCHOBHBIE  BHIBl ~ MHOTOTPAaHHHKOB  (MUpaMua, TMpU3MA,
MPSIMOYTOJIBHBIA ~ TIapayuiesienumnesi, Ky0); KiacCu(UIMPOBATH MHOTOI'PAHHHKH,
BBIOMpasi OCHOBaHWS I KIacCUPUKAIMU  (BBINYKJIBIE W HEBBIMYKIIbIE
MHOTOTPAaHHUKH, NpPaBUJIbHbIE MHOTOTPDAaHHUKHU, NpPSIMble U HAKJIOHHBIE MPU3MBI,
napasuieNienuIe/bl);

-ONepUpOBaTh MOHITHSIMHU: CEKyIlas IUIOCKOCTb, CEYEHHE MHOTOIPAHHUKOB;

OOBSICHATH NPUHIMIBI TOCTPOCHUSI CEUYEHUH, WCHOJB3ys METOJ CIJIEJIOB; CTPOUTH
CEUCHHST MHOTOTPAaHHHKOB METOJOM CJIEJOB, BBIIONHATH (BBIHOCHBIE) IUIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY, CHU3Y;
pemiaTte 3aJaud Ha HAXOXK/IEHHE TEOMETPHYECKHX BEIWYMH IO OoO0pasnaM WM
QITOPUTMaM, TPUMEHSST M3BECTHBIC aHATUTHYECKHUE METOABl TPU  PEIICHHH
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3aJad Ha BBIYMCICHUE DPACCTOSHUN MEXIY IBYMS
TOYKAMH, OT TOYKH JI0 TPSIMOM, OT TOYKHU JI0 MJIOCKOCTH, MEXY CKPEIIUBAIOIINMUCS
NpSIMBIMU; peIlaTh 3a7a4d Ha HAXOXKACHHE N€OMETPUYECKUX BEIWYHMH 1O 00pasiam
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CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U
pe3ynbpTaTa  pelIeHUs  MaTeMaTHUYeCKOU
3a/1auu;

- MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh MPU PEIICHUH 33/1a4U, BHOCUTh
KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE
HOBBIX OOCTOSITEJIBCTB, TAHHBIX, HAHACHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

- OLICHMBAaTh COOTBETCTBUE PE3YNIbTaTa LEIU
U YCIOBUSIM,  OOBSCHATH  NPUYUHBI
JNOCTHODKEHHMST  WJIM ~ HE  JIOCTHIXKEHUS
pe3yinbTaTOB  JIESITEIIBHOCTH,  HAXOJUTh
olmMOKy, /aBaTh OLIEHKY MPUOOPETCHHOMY
OTIBITY.

- IOHUMAaTh U UCTIOJIb30BaTh IPEUMYILECTBA
KOMaHIHOW M WHAMBUIYaJIbHOM pPaOOTHI
MpU pelIeHUH Y4eOHBIX 3a7ad, MPUHUMATh
Ieab COBMECTHOM JIESITEIILHOCTH,
IJJAHUPOBATh OPraHU3alMi0 COBMECTHOMN
paboThl,

- pacrpenensTh BH/IbI pabor,
JIOTOBApUBATHCSI, OOCYXKIaTh IMpoIecC |
pesynbraT paboThl, 0000maTh MHEHUS
HECKOIBKHX JIIOJICH;

- y4acTBOBaTh B TPYHNOBBIX (hopmax
pabotel  (0OCyXneHus, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbI» U WHBIC), BHITOIHATH
CBOIO 4YacTb pPabOTBI U KOOPJIMHUPOBATH
CBOM JIGMCTBUSL C JIPYTUMHU 4JIE€HAMHU
KOMAaHJIbl, OLIEHMBATh KAauye€CTBO CBOETO
BKJIaJJa B OOLIUI MPOIYKT MO KPUTEPHUSM,
c(hOopMyIUPOBAHHBIM Y4aCTHUKaMU
B3aUMOJICCTBUS.

WM aJroputMam, IPUMCHAA HU3BCCTHBIC AHAJIMTUYCCKHUEC MCTOJAbI IPHU PCIICHUU
CTaHJApTHBIX ~ MAaTeMaTHYECKHUX  3aJad Ha  BBIYMCICHME  YIJIOB  MEXAY
CKPCLIMBAIOIIMMUCS  NPSAMBIMH, MEXAY IpPsAMOM M IUIOCKOCTBIO,  MEXIY
IUIOCKOCTSIMH, BYIPAaHHBIX YIJIOB; BBIYUCIIATH OOBEMBI U IUIOLIAJN MOBEPXHOCTEH
MHOTOTPaHHUKOB (MpH3Ma, NHpaMHIa) C TpPUMEHEHHeM (OpMys, BBIYHCIATH
COOTHOILEHUS ~ MEXIy IUIOLIAJAMU  IOBEpXHOCTEH, OO0OBEMaMU  MOAOOHBIX
MHOT'OI'paHHUKOB;

-OIIepUpPOBaTh MOHATHSMU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb
CUMMCTPUUH, HEHTP, OCh n IIIIOCKOCTH CUMMCTPUU (1)I/II‘ypI)I; HU3BJICKATDh,
peoOpa3oBbIBaTh W HMHTEPIPETUPOBATh HHGOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpUUEcKHUX (hUrypax, NpeJCTaBICHHYIO Ha YepTexaxX U PUCYHKaX; MPUMEHSITh
reoMeTpudeckue (akThl I peIIeHUs] CTEPEOMETPUUECKUX 3a/1a4, MPeIoIararmx
HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBMS NMPUMEHEHUsS 3aJlaHbl B sIBHOW (popme;
MIPUMEHSTh IIPOCTEMNIINE IIPOrpaMMHbIE CpencTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUUN CTCPECOMCTPHUYCCKUX 3aaa4; MIPUBOAUTH
IIPUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U KU3HM, pacIO3HaBaTh
MIPOABJICHUC 3aKOHOB I'€COMCTPHUU B HCKYCCTBE, IMPUMCHATH ITOJYUCHHBIC 3HAHHA Ha
IIPaKTUKE: aHAJIM3UPOBATh PEAJBHBIE CUTYAllUd U NIPUMEHATh N3YUYCHHbIE ITOHATHUS B
mpouecce TOUCKa peleHUs MaTeMaTHYeckd CGhOpMYyIUPOBAHHON MPOOIEMBI,
MOJIEIMPOBAaTh  peajbHbIE CHUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEN0BATh
MIOCTPOCHHBIE MOJIENHM C HCIOJIb30BAHUEM TE€OMETPUUYECKUX IMOHITHH U TEopeM,
anmapata anreOpbl, pemiaTth MPAaKTUYECKUE 3aJjaud, CBS3aHHbIE C HaXOXXICHHUEM
reOMETPUYECKUX BEJTMUYUH.

Beposmnocms u cmamucmuka: — 4uTaTh W CTPOUTH TAOJNUIBI M JUArpPaMMBI;
ONEpUpOBaTh TMOHATHSAMU: CpeqHee apudMeTHYecKoe, MeauaHa, HauOoiblee,
HaMMCHBIICC 3HAYCHUC, pa3sMax MaCCHMBa YHUCIIOBBIX [JAaHHBIX; OICPUPOBATH
MOHATUSIMU: CITy4aiHbIM 3KCIIEPUMEHT (OIIBIT) U CiIydaifHOe COOBbITHE, IIEMEHTApHOE
coObITHE (PJIIEMEHTAPHBIM HMCXOJ) CIY4ailHOTO OIbITa, HAaXOJIUTh BEPOSITHOCTH B
OIlbITaX C PaBHOBO3MOXHBIMH CHy‘-I&fIHBIMPI CO6BITI/I§IMI/I, HaxoJuTb U CpaBHHUBATb
BEPOSATHOCTH COOBITUII B M3YYEHHBIX CIy4alHBIX AKCIEPUMEHTAX; HAXOAWUTh HU
(hopMyIMpoOBaTh COOBITHS: TIEpeCceUCHIE U 0ObETUHEHIE TAHHBIX COOBITHH, COOBITHE,
IIPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO, TMOJb30BaThCS JUarpaMMamMu Oiiepa U
(hopMyII0il CI0XKEHUSI BEPOSITHOCTEHN MPHU PEIICHUH 3a/1a4; ONEPUPOBATh NOHATUIMU:
YyCJ10BHAas BEPOATHOCTb, HC3aBUCUMBIC COGLITI/ISI, HaxXoAUuTh BEPOATHOCTU C ITOMOIIbLIO
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IIpaBWla YMHOXEHHs, C TIOMOILBIO JI€peBa CIy4yallHOTO OIBITA; MPUMEHSITH
KOMOMHATOpPHOE IMPAaBUJIO YMHOXEHHUsS IIpU pEIIEHUM 3ajad; OIEepUpOBaTh
MOHATUSIMU: HUCIBITAHUE, HE3aBUCHMbIE HCIIBITAHUS, CEpUS HCIBITAHUN, YyCHEX U
HeyJaya, HaXOJIUTh BEPOSITHOCTU COOBITUH B CEpPUM HE3aBUCUMBIX MCIBITAHUH 10
MEpPBOro ycrexa, HaXOAUTh BEPOATHOCTH COOBITUN B cepuM UcHbITaHUil bepnymnu;
OIEpUPOBATh MOHATUSAMU: CllydyaliHas BEJIMYMHA, DPACIPEAEIICHUE BEPOSITHOCTEM,
JMarpaMMa paclpelesieHus; CpaBHUBATh BEPOATHOCTH 3HAYEHHUM CIydyalHOU
BEJIMYMHBI 110 PACIPEIEICHUIO WU C IIOMOLIBIO JUArpaMM; OIEpUPOBAaTh MOHATHEM
MaTeMaTU4YEeCKOro  OXWJIAHUSA, IPUBOJUTH  IPHUMEpbl, Kak  I[PUMEHAETCS
MaT€MaTHYECKOE OKUJAHUE CIy4allHOM BEIWYMHBI HAXOAWTh MaTEMaTUYECKOe
OKHJIaHUE TI0 JAHHOMY paclpeiesiCHHI0; UMETh NPECTAaBICHUE O 3aKOHE OOJBLINX
4KCEJI; UMETh NPEICTABICHUE O HOPMAJIbHOM PACIPENCICHUM.




2. CTpyKTypa U coaepxkaHue 00ueo0pa3oBaTeIbHOM TUCUMIIIIMHBI

2.1. O0bemM JUCHMINIMHBI U BHABI y4eOHOH PadoThI

Bup yueOHoM padoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHOM MPOrPAMMBbI M CUMILTHHbBI 341

B T.Y.

OcHOBHOE coJepKkaHue 279

B T. 4..

TEOPETUYECKOE 00yUdEHHUE 220

NPaKTHYECKUE 3aHATHUS 59

IIpogeccuoHAILHO-OPHEHTHPOBAHHOE COACPKAHUE 56

(copep:xaHue NMPUKJIATHOTO MOXYJIA)

B T. U..

TEOPETHYECKOE 00yUeHHE 4

MPaKTUYECKUE 3aHATUSA 52

IIpomeskyTouHasi aTTecTanusl (IK3aMeH) 6




2.2. TemaTu4eckuii JIaH U coieP:KaHMe JUCUUIJINHBI

Coaepxxanue yueOHOro marepuasa (0CHOBHOE H NPodeccHoHaIBLHO-

HaumenoBanue . Oo6bem dopMupyemblie
pas/IeIoB H TeM OpPMEHTHPOBaHHOE), 1a00paTOPHbIE M MPAKTHYECKUE 3aHATHSI, NIPUKJIATHOM 4ACOB KOMITETeHIIH
MOAYJIb (IIPH HAJIMYHMH)
1 2 3 4
OcHoBHOe coiepkaHue
Pazpea 1. IToBTOpEHHE Kypca MATEMATHKH OCHOBHOM IIKOJIbI 21
Tema 1.1 Conepxanmne y4eOHOro MaTepuasa
Lens n 3apaun ba3oBble 3HaHMA ¥ yMEHUS 10 MaTeMaTHKe B TNPOoPEeCcCHOHANBPHOM U B
MaTeMaTHKH MpU IIOBCE/IHEBHOM JI€ATEIBHOCTH.
OCBOCHHUHM CHEHUAIBHOCTH | KOMOMHUPOBAHHOE 3aHATHE 2
Tema 1.2 Coneprxanue y4eOHOro MaTepuaa
Yucna v BBIYUCIEHUS. JleificTBHS HAJl OJIOKUTENBHBIMU U OTPULIATEIbHBIMHU YHCIAMH, OOBIKHOBEHHBIMU U
Bripaxkenus u JECATUUYHBIMH TPOOSMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsaMu, (POpMYJIbl COKPAIIEeHHOTO YMHOKEHUSI. 2
KomM6unupoBanHoe 3aHsTue OK 1
Tema 1.3. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIECPKAHME OK 2
I'eoMeTrpus Ha MIOCKOCTH | Buabl miockux GUryp u ux mioriaib. 8§ i
[IpakTHKO-OpHEHTHPOBAHHBIE 331aUl B Kypce T€OMETPHUH Ha TIOCKOCTH
IIpakTHUYECKOE 3aHATHE 2 gi 2
Tema 1.4 Coneprkanmne y4eOHOro MaTepuasa K 1.3
IIponentHele BerurcaeHus | [IpocTeie MPOIEHTHI, pa3Hble CIOCOOBI MX BeIYHCICHHS. CII0)KHBIC TPOICHTHI K 2'1
[TpakTryeckoe 3aHaTue 4 TIK 3:1
Tema 1.5 Coneprkanue ydeOHOro MaTepuasa K 3.5
VYpaBuenus u HepaBeHcTBa | JInHelHble, KBaipaTHbIE, APOOHO-JIMHEIHbIE YpaBHEHHSI U HEPAaBEHCTBA
[IpakTueckoe 3aHATHE 3
Tema 1.6 CopepxaHue yaeOHOTo MaTepualia
Cucremsl ypaBHEHUN U Crioco0bl pemieHus: cucTeM TUHEWHBIX ypaBHeHUH. [lonsTus: marpuna 2x2 u 3x3,
HEPABEHCTB onpenenutenb Matpuipl. Merox I'aycca. CucTeMbl HENMHEMHBIX YpaBHEHHI. 6
CucreMbl HEpaBEHCTB
KomOunnpoBanHoe 3aHsTHE
Tema 1.7 Conepxanmne yueOHOro MaTepuasa
BxonHO# KOHTPOIB Brruncnenus u npeoOpa3oBaHusl. YpaBHEHHs U HEPABEHCTBA.
I'eomeTpust Ha mockoctu. KontponbHas pabota 2
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Paznen 2 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 20

Tema 2.1. Coneprxkanue y4eOHOro MaTepuasa

OCHOBHbBIE TOHATHSA IMpenmer crepeomerpun. OCHOBHBIE TOHSATHS (TOYKa, TpsMas, IUIOCKOCTD,

CTEPEOMETPHUH. npoctpaHcTBo).  OCHOBHBIE — akCHOMBI  cTepeoMeTpuu.  [lepecekaromuect, 2

Pacrionoxxkenue npsAMBIX U | mapajuieJbHble M CKpelluBamomuecs  npsamble. [lpusHak u  CBOMCTBO

IUIOCKOCTEH CKpenBaromuxcs npsiMbix. OCHOBHBIE MPOCTPAHCTBEHHbIE (DUTYPHI.
KoMOuHMpoBaHHOE 3aHITHE

Tema 2.2. Coneprxkanue y4eOHOro MaTepuasa

IapannensHocTh NpsAMBIX, | [lapamnensaple TpsiMas W IUIOCKOCTh. Ompenenenue. [lpusnak. CaoiictBa (c

IPSIMOM U TTIOCKOCTH, nokasarenbcTBoM). lapamnensusle miaockoctu. Onpenenenue. Ilpusznak. CoiicTBa

IUIOCKOCTEN (c noxazarenbcTBoM). Terpasap u ero saemeHTsl. llapamnenenunen u ero
sneMeHThl. CBOMCTBA MPOTUBOIONOXKHBIX TPaHEeW M TuaroHajaei napauienenumnesa. 6 OK'1
IMocTpoenue ceueHuii. Pemenue 3amau. OK 2
KoM6HHIpOBaHHOE 3aHATHE OK 3

Tema 2.3. Coneprkanue y4eOHOro MaTepuasa OK 4

[epnieHAUKYIAPHOCTH [lepnennukynspusie npsmble. [lapamnensHble npsMble, HEPHEHANKYISIPHBIE K OK'5

IPSAMBIX, IPSIMOM U WIOCKOCTH.  [Ipu3HaK  MEepHNEeHAMKYIAPHOCTH  NPSAMOW M TUIOCKOCTH. OK 6

IUIOCKOCTH, IIIOCKOCTEN JHoxka3zatenbctBo. [lepnenaukymnsp u HakioHHas. [lepneHAUKYISpHBIE MIOCKOCTH. IK 1.1
[Ipu3Hak nepneHANKYJIAPHOCTH IUIOCKOCTEN. [Joka3aTenbCeTBO. IIK' 1.2
PaccTosiHuS B IPOCTPaHCTBE 2 1K' 1.3
KomOuHupoBaHHOE 3aHsiTHE TK 2.1

Tema 2.4. Coneprxkanune yueOHOro MaTepuaa TK'3.1

Teopema o Tpex Teopema 0 Tpex MepHEHANKYISIpax. JloKa3aTenbCTBO. YTOd MEXKAy MPSMOH H HK3.5

TICPICHNKYISpaX IIOCKOCTBIO. YTOJI MEXKIY IIOCKOCTSIMU 4
KoMOunnpoBanHoe 3aHsTHE

Tewma 2.5. IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE COAEP/KAHUE

[TapannensHsle, AxcuoMbl  crepeomeTpud.  l[lepneHIUKYISIpPHOCTH TPSIMOH H  TUIOCKOCTH,

NepreHINKYISPHBIC, napajieNbHOCTh IBYX HPSMBIX, HepIEeHANKYISPHBIX IUIOCKOCTH,

CKPELUBAIOIIUECS NPSAMBIE | EPICHAUKYIIPHOCTD TIOCKOCTEH 4
[IpakTueckoe 3aHsiTHE

Tema 2.6. Coneprxkanue y4eOHOro MaTepuasa

Pemenue 3anau. IIpsamelie u | PacnionoxkeHue mpsMbIX U TUIOCKOCTEH B MpocTpaHcTBe. [leprneHaukynspHOCTh U

IUIOCKOCTH B NapajuIeIbHOCTh NPSMBIX U TuIOCKocTel. CKpemuBaonyecs npsMole

POCTPAHCTBE KonTtponbHas pabota 2

Paznen 3 KoopanHaTtbl 1 BeKTOPBI 16 OK OK2 OK3
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Tema 3.1 JlexapToBbl CopepxaHue yueOHOro Marepuala OK40OK50K6
KOOPJMHATHI B IIPOCT-BE. JlexapToBbl KOOpAMHATHl B IpocTpaHcTBe. [Ipocrelimme 3amauyu B KOOpAMHATAX. IK 1.1
Paccrosnue Mexny nByms | PaccTosiHue Mexay IByMsl TOYKaMH, KOOPJAUHATHI CEPEIUHBI OTPE3Ka 4 [IK1.21IK 1.3
toukaMu. KoopinHatel K K 2.1 TIK 3.1
OMOMHUPOBAHHOE 3aHATHE

CepeINHBI OTPE3Ka I1IK 3.5
Tema 3.2 Conepxkanmne y4eOHOro MaTepuasa
Bekropsl B mpoctpancTse. | Bektopel B mpoctpaHcTBe. CIOKE€HHE W BBIYMTAHHE BEKTOPOB. YMHOXKECHHE
VYroa Mexay BEKTOpaMH. BeKTOpa Ha uucio. KoMianapHeie BekTopbl. CKalsipHOE MTPOU3BEIEHUE BEKTOPOB.
CkanspHoe npousBeficHHe | PaznoxeHne BEKTOpa 1Mo TPeM HEKOMILTaHAPHBIM BeKTOpaM. KoopauHaThl BEKTOPA,
BEKTOPOB CKaJIIpHOE NPOU3BEACHNUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAMHU, YIOJl 6

MEXy MPSIMON U TUIOCKOCTBIO, YTOJl MKy MIIOCKOCTSIMH. Y paBHEHHUE MIOCKOCTH.

['eoMeTpuueckuii CMBICI ONIpeeanTeNs 2x2

KoMOuHMpoBaHHOE 3aHATHE
Tewma 3.3 [IpaxTuko- IIpogeccuoHaTbHO-OPHMEHTHPOBAHHOE COIeP/KAHME
OpueHTHpOBaHHbIE 3aaul | KoopauHaTHas MI0CKOCTh. BhluncieHne paccTOsIHUM M IUIOMIa el Ha MIIOCKOCTH.
Ha KOOPJMHATHOU KonuyecTBeHHBIE pacyeThl
IUIOCKOCTH [IpakTHyeckoe 3aHsTHE 4
Tema 3.4 Copneprxkanue yueOHOro MaTepuasa
Pemenue 3anau. JlexapToBbl KOOpIMHATHI B pOCTpaHcTBe. BekTopsl B npoctpaHcTBe. CliokeHNE U
KoopaunaTsl 1 BEKTOPHI BbIUMTAaHHE BEKTOPOB. YMHO)XEHHE BEKTOpa Ha 4ucio. KoMmrutanapHbie BEKTOPBHI.

CkangpHOoe  TNpoOU3BEACHHE BEKTOpOB. PasnmoskeHue BekTopa 1O  TpeEM

HEKOMIUTaHapHBIM BekTopam. [Ipocreiiime 3agaun B koopauHaTax. KoopauHaTsl

BEKTOPA, PaCCTOSHUE MEXKIY TOUKaMH, KOOPAUHATHI CEpEUHbI OTPE3Ka, CKASIPHOE

NPOM3BEICHNUE BEKTOPOB B KOOPJIMHATAX, YrOJ MEXIY BEKTOPAaMH, Yrojl MEXIy 2

IPSIMON M TJIOCKOCTBIO, YTOJI MEXAY MIIOCKOCTSIMHU

KonTponbhas pabora
Paznea 4. OcHoBbl Tpuronomerpuu. Tpuronomerpuueckne GyHKIHH. 40 OK 1
Tema 4.1 Coneprkanue ydeOHOro MaTepuasa OK 2
Tpuronomerpuueckue Paguannas Mepa yrina. IIoBopoT Toukn BOKpYr Hadana koopauHat. OnpezneseHue OK 3
(YHKIIMM IPOU3BOJNBHOTO | CHHYCA, KOCHHYCa, TAHTCHCA W KOTAHTE€HCA. 3HAKM CHHYCA, KOCHHYCA, TAHT€HCA U 4 OK 4
yria, yncna. Paquannas 1 | KOTaHreHca Mo YETBEPTAM. 3aBUCHMOCTh MEXKIY CUHYCOM, KOCHHYCOM, TAHT€HCOM OK 5
rpajgycHas Mepa yria Y KOTAHT€HCOM OJIHOT'O M TOTO XK€ yriia OK 6

KoMOMHUPOBAHHOE 3aHATHE IK 1.1
Tema 4.2 OcHOBHbIE Cognepskanue yuebHOro MaTepuasa IIK 1.2

K 1.3

TPUTOHOMCETPUYICCKHC

Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHI€HC U KOTaHT€HC YIJIOB O
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TOK/IECTBA.
dopMyIbl IPUBEICHUS

U - o.. POpMyIBI IPUBEACHUS

KomOunnpoBanHoe 3aHsTie

Tema 4.3

CuHyc, KOCUHYC, TAHT€HC
CYMMBI M Pa3HOCTH JIBYX
yrioB. CHHYC M KOCHHYC
JIBOMHOTO yria. GopMyIibl
MIOJIOBUHHOTI'O yTJa

Conepxanue yaeOHOro MaTepuaia

Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHMHYCOB. CHHYC U KOCHHYC
nBoitHoro yria. ®opmynbl monoBUHHOTO yria. IIpeoOpa3oBaHus CyMMBI
TPUTOHOMETPUUYECKUX (YHKIHMA B TPOU3BEIECHUE U TPOU3BEINCHUS B CyMMY.
BblpakeHue TpPUTOHOMETPUYECKHX (YHKIMA uepe3 TaHIeHC IOJOBHHHOTO
aprymenTa. [IpeoGpa3zoBaHus MPOCTEHIIINX TPUTOHOMETPHUUECKUX BBIPAKCHHUI

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 4.4
@yHKIMHU, UX CBOWCTBA.
Croco05I 3a1anus

CopepxaHnue yueOHOro MaTepuala

OO6nactb onpeneneHUss 1 MHOXKECTBO 3Ha4eHUH (pyHKUMHA. YETHOCTH, HEUETHOCTD,
nepruoanuHoCTh QyHKIMN. CiocoOb! 3aganus G yHKIUN

(GyHKIUI KoMmOuHrpoBaHHOE 3aHATHE
Tema 4.5 Coneprkanue y4eOHOro MaTepuasa
Tpuronomerpuueckue OO6nacte ompeneneHuss U MHOXKECTBO 3HAYEHUI TPUTOHOMETPUUYECKUX (DYHKITUH.

(GYHKIMH, UX CBOWCTBA U
rpaduku

YéTHOCTh, HEYETHOCTD, MEPUOIUIHOCTD TPUTOHOMETpUYEeCKNX (yHKIuH. CBOCTBA
u rpaduku QYyHKIUN y = cos X, y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 [IpeoGpazoBanue
rpaduxoB

Coneprkanue yueOHOro MaTepuana

Cxartue 1 pacTshkeHHe rpa)KOB TPUTOHOMETPUYECKUX (YHKIUH.

TPUTOHOMETPUYECKUX ITpeoOpa3oBanme rpad kOB TPUTOHOMETPHUSCKHUX ()yHKITHIA

(byHKIUI [pakTHYeCKOE 3aHATHE

Tema 4.7 Onucanue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME

MIPOU3BOACTBEHHBIX Hcnonp3oBaHue CBONCTB TPUTOHOMETPUUYECKUX (GYHKIHMH B TpodhecCHOHANIbHBIX

IPOLIECCOB C TOMOIIBIO
rpauKoB QYHKITHIA

3agadax

[IpakTrueckoe 3aHsTHE

Tema 4.8 Coneprxkanmne y4eOHOro MaTepuasa

OO6patHble OO6patHbie Tpuronomerpuyeckue ¢pyHkuuu. Vx ceoiictsa u rpapuku
TPUTOHOMETPHUUYECKHUE

byHKIIK Kom6unupoBanHoe 3aHsTHE

Tema 4.9 Coneprkanue yueOHOro MaTepuana

Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.

YPaBHEHUS U HEPABEHCTBA

Pemienne TpPUTrOHOMETPUYECKUX ypPaBHEHUN OCHOBHBIX THIIOB: TPOCTEHIINE
TPUTOHOMETPUYECKUE YpPaBHEHHWs, CBOJSIIMECS K KBaJpaTHBIM, pelIaeMble
pa3JI0KEHNEM Ha MHOXKUTEIH, OTHOPOIHBIE.

IK 2.1
IIK 3.1
IIK 3.5

13




[Ipocreiimre TPUrOHOMETPUYECKHUE HEPABEHCTBA

KomMOunnpoBaHHOE 3aHsTHE.

Tema 4.10 CuctemMsl

Conepxanue yaeOHOro MaTepuaia

TPUTOHOMETPUYECKUX CucTtemMbl IPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUI 2
YpaBHEHUM KomM6unupoBanHoe 3aHsTue
Tema 4.11 CopepxaHnue yueOHOro MaTepuala
Pemenue 3a1a4. 0CHOBBI [IpeoOpa3zoBanue TPUTOHOMETPUUECKUX BBIPAXKCHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPaBHEHHUU M HEPABEHCTB B TOM YHUCIE C HCHOJIb30BaHUEM 2
Tpuronomerpuueckue CBOWCTB (PYHKITHII.
byHKIIH KonTponbnas pabora
Pa3peu S. KommiekcHble yncaa 8
Tema 5.1 Coneprxanmne yueOHOro MaTepuasa OK1
KomnekcHsle yncina [lonsitue xomruiekcHoro uucia. ConpsokeHHbIE KOMIUIEKCHBIE YHWClIa, MOIYJIb U OK 2
apryMeHT KOMIUIEKCHOro uuciaa. <Popma 3ammucu  KOMIUIEKCHOTO — 4Hcia 4 OK3
(reomeTpuyeckasi, TpPUrOHOMETpHUUEcKas, anreOpanueckas). ApupMeTHUYECKHEe OK 4
JIENCTBUS C KOMIUIEKCHBIMM YMCJIAMHU OK 5
KoMOunupoBanHoe 3aHsTHE OK 6
Tema 5.2 Copeprxanue yueOHOro MaTepuana IK 1.1
[IpuMeHeHne BhHIIOJIHEHHE  PacyeToB ¢  INOMOINBIO  KOMIUIEKCHBIX — 4YHcel.  IIpumepsl 1K 1.2
KOMIDIEKCHBIX YHCEIT VCTTIOJIb30BaHMsI KOMIUICKCHBIX YHCEJT 4 IK 1.3
[TpakTryeckoe 3aHaTHe HK 2.1
Pasnea 6. IlpousBoanasi QyHKIMH, ee MPUMEHEHHe 40 IIK 3.1
Tema 6.1 Coneprkanue yueOHOro MaTepuaa IK 3.5
[lonsiTHE TPOU3BOTHOM. OnpeeneHre YUCIOBOM IMOCIIEIOBATEIFHOCTH U cOCOObI ee 3amanusi. CBoiicTBa
DopMyITbl U TIpaBUIa YHCIIOBBIX MocieaoBarenabHocTel. OmnpeneneHue mpezenia MOCIeA0BaTEIbHOCTH.
nuddepeHITpoBaHMs Breruncnenue — mpemenoB  mocnenoBatrenbHocTed.  [Ipemen  QyHkumm  Ha 2
o6eckoneunoct. [Ipenen ¢pynkuu B Touke. [Ipupamenue aprymenta. [Ipupaiienne
¢byHkuuu. 3amaud, NPUBOASIIME K TOHATHIO Mpou3BoaHOW. Ompenenenue
MIPOU3BOTHON. AJITOPUTM OTBICKAHUS IPOU3BOIHOMN
KomOuHupoBaHHOE 3aHATHE
Tema 6.2 [IponsBogHbIe Coneprkanue yueOHOro MaTepuana
CYMMBI, pa3HOCTH Dopmynsl quddepenimponanus. [pasuna nuddepenumupoBanus 6

IMPOU3BCACHUSA, HACTHOT'O

KoMOunupoBanHoe 3aHsTHE

Tema 6.3 [IpousBoHbIe
TPUTOHOMETPUIECKUX

Coneprxkanue y4eOHOro MaTepuasa

Omnpenenenne cnoxHoi GyHKIMH. [Ipon3BOAHAS TPUTOHOMETPUYECKUX (YHKITHI.
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¢ynkuuii. [IponsBonHas
CIIOXHOU (DYHKITUU

[Ipoun3BoHas CI0KHON (YHKIIMH

KomOunnpoBanHoe 3aHsTie

Tema 6.4

[lonsTue o
HENPEPHIBHOCTH (PYHKIIUH.
Meron uHTEpBAJIOB

Conepxanue yq4eOHOro MaTepuaia

[lonsitue HenpepbiBHOM (yHkuuu. CBoiicTBa HempepblBHON ¢yHKIMH. CBA3b
MEXy HEIPEPHIBHOCTHIO U AU(PPepeHIPYEMOCThIO (QYHKIIMU B TOUKE. AJNITOPUTM
pelIeHUs] HEPaBEHCTB METOJIOM HHTEPBAJIOB

KomOunampoBaHHOE 3aHITHE

Tema 6.5
I'eomeTpuueckuit u
(bU3UYECKU CMBICIT
MIPOU3BOTHOMN

Coneprxkanmne yueOHOTo MaTepuaa

['eomeTpuueckuii cMBICT TPOU3BOJHONW (GYHKIIMA — YIVIOBOW KOd(DQHUIMEHT
KacaTeNbHON K Tpaduky QyHKIMM B TOUKE. YpaBHEHHE KacaTelbHOH K rpaduky ¢.
AJTOPUTM COCTABJICHHS YPAaBHCHMSI KacaTeabHOM K rpaduky yHKImu y=f(x)

KOM6I/IHI/IpOBaHH06 3aHATUC

Tema 6.6 Ouznueckuit
CMBICJT TPOU3BOIHON B

CopepxaHnue yueOHOro MaTepuala

Ousnueckuil (MEXaHUYECKH) CMBICT TPOM3BOJHOW — MI'HOBEHHAas CKOPOCTh B

npohecCHOHATBHBIX MOMEHT BpeMeHH t: v = S’ (t)
3a1adax IpakTryecKkoe 3aHATHE
Tema 6.7 Coneprkanue yueOHOro MaTepuaa

MOHOTOHHOCTH (DYHKITHH.
Touku sxcTpeMyma

Bospactanne u yObiBaHuWe (YHKIMH, COOTBETCTBHE BO3pACTaHUS W yOBIBAHHS
GyHKIUM  3HAKy Tpou3BOAHOW. [lOHSATHE TNPOW3BOMHON BBICIIETO TMOPSIKA,
COOTBETCTBHUE 3HAKa BTOPOW MPOM3BOAHOMN BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIUU Ha
oTpe3ke. 3aJauu Ha MakCUMyM M MUHUMYM. [loHSITHE acHMMOTOTHI, CIOCOOBI UX
olpesieieHusl. ANTOPUTM HCCIEAOBaHUS (DYHKIMHU M MOCTPOCHHs ee rpaduka c
OMOIIbIO MPOU3BOAHOM. [[poOHO-n1HelHas QyHKIuS

KomOuaMpOBaHHOE 3aHITHE

Tema 6.8
UccnenoBanue GpyHKImii u
MOCTpOeHNE TPapuKOB

Coneprkanue yaeOHOT0O MaTepuaa

HccnenoBanue GyHKIMKU HA MOHOTOHHOCTH U NTOCTPOECHHE TPaUKOB.

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 6.9 Haubonbiiee u
HaVMEHbIIIEE 3HAYECHUS

b yHKIIH

CopepxaHnne yaeOHOro MaTepualia

HaxoxneHue HaumOONbIIET0 M HAWMEHBINEr0 3HA4YCeHUH (YHKIUIM, TOCTpOeHUE
rpaKoB MHOTOWJIEHOB C HCIIOJIb30BAHMEM alapara MaTeMaTHYECKOro aHajln3a

KOM6I/IHI/IpOBaHH06 3aHATUC

Tema 6.10 Haxoxnenue
ONTUMAJIBLHOTO pe3yibTaTa
C TIOMOIIIBIO MPOU3BOTHOM

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COlEPKAHUE

HanmeHbliiee 1 HauOobIlIee 3HAUCHUE (I)yHKI_[I/II/I

HpaKTI/IquKOe 3aHATUC
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B IMMPAKTUYCCKHUX 3aJjadax

Tema 6.11 Pemrenne 3amau.
[IpousBogHas ¢yHKIMH, €€

Coneprxkanue y4eOHOro MaTepuasa

®opmynsl U npaBuia auddepenunposanud. VccnenoBanne QyHKIUN ¢ TOMOIIBIO

IpUMEHEHHE npous3BoHON. Hanbonbliee 1 HaMMeHblee 3HaYeHUs] QYHKITUH 2
KonTtposnbHas pabota
Paspnea 7. MHOrorpaHHUKH M TeJIa BpalleHus 46
Tema 7.1 Coneprxkanue yueOHOro MaTepuasa
Bepuunsl, pedpa, rpanu [lonsitue mHoOrorpanHuka. Ero asmeMeHThl: BepuIMHBI, peOpa, rpaHu. JluaroHais.
MHOTOTpaHHHKA Ceuenue. BolnyKiible M HEBBITYKJIBIE MHOTOIPAHHUKH
KomOuHupoBaHHOE 3aHTHE 2
Tema 7.2 [Ipuzma, ee Conepxanue yueOHOro MaTepuasa
cocrapisromme, ceuenne. | [onstue npusmel. Ee ocHoBaHus u 60KOBbIe TpaHu. Beicora mpusmel. [lpsmas u
[Ipsimast u npaBUIIbHAS HakJIoHHas npusma. [IpaBunbsHas npusma. Ee ceuenue
MIPU3MBI KomOuHupoBaHHOE 3aHsATHE 2
Tema 7.3 CopepxaHue yueOHOro MaTepuala OK'1
[Napannenenunen, Kyo. [Napannenenunen, cBoiicTBa MPsAMOYroJbHOrO Mapaivienenunena, kyo. CedyeHue OK 2
Ceuenue ky0a, Ky0Oa, mapajuiesenumneaa OK3
napajuiesenunena Kom6unupoBanHoe 3aHsTue 2 OK 4
Tema 7.4 Ilupamupa, ee Coneprkanue yueOHOro MaTepuana OK'5
cocrapjstomue, ceueHue. | [lupamuaga u ee snementbl. Cedyenue mnupamuabl. l[IpaBunbHas nupamuza. OK 6
[IpaBunpHas nupamuaa. YceueHHas nupaMua HK L1
YceueHHast mMpamuza KomOuampoBaHHOE 3aHITHE 2 1K 1.2
Tema 7.5 BokoBas u Coneprkanue y4eOHOro MaTepuasa gi ;?
II0JIHAsl IOBEPXHOCTh [Tnomans 60KOBOM M MOTHON NOBEPXHOCTH MPU3MBI, MTUPAMUIBI K 3'1
MPU3MBI, TUPAMUJIbI KoM6unupoBanHoe 3aHsTHE 2 MK 3' 5
Tema 7.6 Cummerpus B Coneprxkanmne y4eOHOro MaTepuasa '
KyOe, mapasienenumnene, CummeTpusi OTHOCHUTEIBHO TOYKH, MPsAMOM, Iutockoctu. CummeTpusi B KyoOe,
IpU3Me, IApaMUIe napajuiesIenunesie, IpusMe, NupamMuie 2
KomOuHupoBaHHOE 3aHsTHE
Tema 7.7 IIpogeccHoHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHUE
[Tpumepsl cummeTpuii B CumMMeTpHs B IPUPOJE, APXUTEKTYpPE, TEXHUKE, B OBITY 6
npodeccun [IpakTHueckoe 3aHaTHE
Tema 7.8 [IpaBuiibHBIC Conepxkanue y4eOHOro MaTepuasa
MHOT'OTPaHHUKH, UX [loHsiTHE TpaBUIILHOTO MHOTOrpaHHUKA. CBOKCTBA MPABUIIBHBIX MHOTOTPAHHUKOB
CBOMCTBa [IpakTrueckoe 3aHsiTHE 2
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Tema 7.9 Hununap, ero
cocrtapistonue. CeueHne

Coneprxanue y4eOHOro MaTepuasa

Humuuap u ero snementsl. Ceuenue mumHApa (MapajiieTbHOe OCHOBAHHUIO U OCH).

HWINHIpA Pa3BepTka nunuHapa 2
KomOuHupoBaHHOE 3aHsTHE
Tema 7.10 IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHHE
Konyc, ero Konyc u ero nanementel. CeueHue KoHyca (IapaJjIeIbHOE OCHOBaHUIO U
cocrapismomue. CedeHre | mpoxoJsiee Yyepe3 BEPIINHY), KOHWYEeCKHe ceueHus. Pa3BepTka KoHyca
KOHYCa KomMOunupoBanHoe 3aHsTue 4
Tema 7.11 Yceuennsiit Coneprkanue yueOHOro MaTepuaa
koHyc. Ceuenue Yceuennslii konyc. Ero o0pasytomas u Beicota. CeueHne yCeYeHHOTO KOHyca
YCEUEHHOr0 KOHYyCa KomOuHupoBaHHOE 3aHsTHE 2
Tema 7.12 Coneprxanmne yueOHOro MaTepuasa
[lap u chepa, ux ceyenus | lllap u cdepa. Bzanmuoe pacrnonoxenue chepsl u maockoctd. CedeHue mapa,cdepsl
KOMOMHMPOBAHHOE 3aHSTHE 2
Tema 7.13 Coneprxkanue y4eOHOro MaTepuasa
Ionsitue 06 o0beme Tena. | Ilonstue 06 oObeme Tena. OO0beM Kyba M HPAMOYrOJBHOIO IIapalulesIeuIea.
OTHolIeHre 00BEMOB O6bem mnpm3mbl W wimHApa. OTHOMIEHWE OO0BEMOB TOMOOHBIX  Tell. 4
HOJJOOHBIX Tell ['eoMeTrpuueckuii CMbICI onpenenanTens 3-ro nopsaka
KoMOunupoBanHoe 3aHsTHE
Tema 7.14 Coneprxanue yueOHOro MaTepuana
O6beMbl 1 TIomanu O06wembl upamu bl U KoHyca. O0bvem mapa. [Inomany noBepxHoCTel Ten 2
TTOBCPXHOCTEN TC/ KomOuHupoBaHHOE 3aHsTHE
Tema 7.15 KomOunanuu Coneprxkanue yueOHOro MaTepuaina
MHOTOTPaHHHUKOB U TeJ KomOuHamm reoMeTpu4eckux Tel
BpALICHUS [IpakTHyeckoe 3aHsTHE 4
Tema 7.16 Conepxkanmne y4eOHOro MaTepuasa
I'eomerpuueckue Hcnonp3oBaHne KOMOWHAIIMIT MHOTOTPAHHUKOB M TEJI BpAIEHUS B TPAKTUKO-
KOMOMHAIMM HA NIPAKTHKE | OPUEHTUPOBAHHBIX 3a7adax
[IpakTHyeckoe 3aHATHE 4
Tema 7.17 Pemenue 3agau. | Conepkanue yaueOHOro Marepuasia
MHororpaHHHUKH U Teia OOBeMBI 1 IJIONIA]IU TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS
BpallleHus KonTponbhas pabora 2
Pa3znen 8. IlepBooOpa3nas pyHKUUH, ee IPUMEHEHHUE 14 OK 10K 2
Tema 8.1 Coneprxkanue ydeOHOro MaTepuasa OK 3 OK 4
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[lepBooOpasnast pyHknmu. | 3amaya 0 BOCCTAHOBJICHHWH 3aKOHA JIBIDKECHUS O M3BECTHOW cKopocTHu. lloHsThe OK 50K 6

[IpaBuna HaxoXAeHUS uHTerpupoBanus. O3HaKOMJIEHHE C TMOHSATHEM HWHTErpaja U NepBOOOpa3HOM s IK 1.1

IePBOOOPA3HBIX ¢byaknun y=f(x). Pemenne 3amad Ha CBsI3b TMEPBOOOPA3HOM U €€ TPOU3BOIHOM, MK 1.2TIK 1.3
BBIUMCJICHHE TMepBOOOpa3HoW mansg manHoM Qynkuuu. Tabmuma dQopmyn s K 3.1TIK 3.5
HaXOKACHHS IEpBOOOpa3HbIX. M3yueHue npaBuiia BIYUCICHUS IEPBOOOPA3HOM 2
KomOunampoBaHHOE 3aHITHE

Tema 8.2 Coneprkanue y4eOHOro MaTepuasa

Ilnomans KpUBOIUHEMHONW | 3amaun, MPHUBOASAIINE K TOHSATHIO ONPEACICHHOTO HHTErpaja — O BBIYUCICHUH

Tpaneuun. Popmyna IUIOIAAY KPHUBOJMHEHWHOM Tpameuuu, O IepeMeleHud Todkd. llonsAtue

Herorona — JleitOuura ONpeAeIEéHHOTO  MHTerpaja. ['eomeTpuyeckuii u  (QU3MUECKHI  CMBICH
ornpeneneHHoro uuterpaia. @opmyna Hetotona— Jleiibnuna 2
KomOuHupoBaHHOE 3aHATHE

Tema 8.3 Coneprkanue yueOHOro MaTepuana

Heomnpenenennsiii u [lonsiTHE HEONPENEICHHOIO HHTErpaJia

ONpPE/ICICHHBIN MHTErpaibl | KOMOMHHPOBAHHOE 3aHSATHE 2

Tewma 8.4 Tlonstue 00 CopepxaHue yaeOHOT0 MaTepualia

OIIpENIETICHHOM UHTerpane | ['eoMeTpruecKuii CMBICT ONpeIeTICHHOTO HHTETpaa

KaK IJIOIIAI1 KomOuHMpOoBaHHOE 3aHATHE 2

KPUBOJIMHEHHOH Tpaneuuu

Tema 8.5 IIpodeccnonaIbLHO-OPMEHTHPOBAHHOE COACPKAHUE

Omnpenenennblii uHTerpan | ['eomerpudeckuil CMBICH —ompeneleHHoro wuHTerpana. ®opmyna HelotoHa -

B KU3HHU Jleitbnuna.  Pemenue 3ajad Ha MPUMEHEHHME UWHTErpana Uil BBIYMCICHUS
(U3MYEeCKUX BEJTMYMH M TUIOIIAJICH
[IpakTrueckoe 3aHsTHE 4

Tema 8.6Pemenue 3anau. Coneprxkanmne yueOHOro MaTepuasa

IlepBooGpasHas pynkuuy, | [lepBooOpasnas ¢yukimu. [IpaBuia HaxoxaeHus epBooOpas3ubix. Ee mpumeHeHue

ee IIpUMEHEHUe KonTponbhas pabora 2

Pazgen 9. Crenenn u kopHu. CreneHHasi QyHKUHSA 18 OK 1

Tema 9.1 CopepxaHnue yueOHOro MaTepuala OK 2

Crenennast pyHKIms, ee TToHsITHE KOpHS N-OH CTEIeHH U3 JIeHCTBUTENBHOro upciaa. OyHKIHH y = /X HX OK 3

CBOJCTBa cBoiicTBa u rpaduku. CBoWiCTBa KOPHS N-OW CTEIICHH OK 4
KoMOuHMpoBaHHOE 3aHITHE 4 OK5

Tema 9.2 Cogepxanue yueGHOro MaTepuana OK 6

[IpeoOpaszoBanue [Ipeobpa3oBaHne HppallMOHAIBLHBIX BRIPAXKEHUN HK 1.1

BBIPAKEHHH C KOPHAMH - | KoMOMHMpPOBaHHOE 3aHATHE 4 K 1.2
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Oil cTereHn

K 1.3

Tema 9.3 CaoiicTBa CopepxaHue yueOHOro MaTepuasa IK 2.1
CTEIEHM C palMoHaNbHbIM | [loHsATHE cTeneHH ¢ JIOOBIM pallMOHANBHBIM Moka3areieM. CreneHHble (YHKINU, IIK 3.1
H JICHCTBUTEILHBIM MX CBOJCTBA ¥ rpaduKu K 3.5
HOKa3aTeIsIMU KomOuHupoBaHHOE 3aHsTHE 2
Tema 9.4 Coneprxanue yueOHOro MaTepuasa
Pewenue PaBHOCWIBHOCTE HpPALMOHAIBHBIX YpPAaBHEHUNM UM HEpaBEHCTB. Meroasl HX
UPpaLMOHATIbHBIX peuieHus. Penienne nppanmoHanbHbIX YpaBHEHHM U HEPABEHCTB
YPaBHCHHUI U HEPAaBEHCTB | KOMOMHUPOBAaHHOE 3aHSTHE 6
Tema 9.5 Coneprkanue yueOHOro MaTepuana
CremneHu 1 KOpHHU. Omnpenenenue creneHHoW ¢yHKuuu. lcmonb3oBaHMe ee CBOWCTB MPHU pEIICHUH
CrenenHast (yHKITHS ypaBHEHUH U HEPABEHCTB 2
KonTtponsHas pabota
Paznea 10. IokazaTenbHasi GyHKUMSA 18
Tema 10.1 Coneprxkanmne yueOHOro MaTepuasa
IMokazatenbHas GyHkuusd, | CTerneHb ¢ MPOU3BOJBHBIM  JICWCTBUTENLHBIM  IMOKa3areneM. OrnpeneneHue
ee CBolicTBa NOKa3aTeabHON (DYHKIMH, €€ CBOMCTBa M TpaduK. 3HAKOMCTBO C MpPHUMEHEHHEM OK 1
noka3arenabHON (yHkuuu. PerieHue nmokasaTenbHbIX YpaBHEHHH (yHKLIHOHAIBHO- OK 2
rpa)u4ecKuM METOI0M 4 OK 3
KoMOuHMpoBaHHOE 3aHITHE OK 4
Tema 10.2 Coneprxanue y4eOHOro MaTepuasa OK5
Pemenue nmokazarenbHbIX | PemmeHne moka3aTeNbHBIX  yPaBHEHWH METOJOM YpaBHUBAaHHUS —IOKa3aTeleH, OK 6
YpaBHEHUH U HEPABEHCTB METOJIOM BBEJCHHUS HOBOW MepeMeHHOMU, (DYHKIIMOHATBHO-TPa(QUUECKUM METOIOM. IK 1.1
PemreHne nokasarenbHbIX HEPABEHCTB 8 I[IK 1.2
IIpakTnueckoe 3aHsITHE I[IK 1.3
Tema 10.3 Coneprxanue yae0HOro MaTepuaia IK 2.1
CucreMbl TIOKa3aTeNbHBIX | PeleHne CUCTEM MOKA3aTeNbHBIX YPABHEHUN IIK 3.1
ypaBHEHHIA KoMOMHHMPOBAHHOE 3aHATHE 4 IIK 3.5
Tema 10.4 Coneprkanue yueOHOro MaTepuana
Pemenue 3anau. PemreHne nokas3aTeNbHBIX YpPaBHEHUMM METOJOM YpPaBHUBAaHHs IIOKa3aTeled u
[okazarenpHast QyHKIUS METOJIOM BBEJICHHSI HOBOM NEPEMEHHON. Penenre nokasaTebHbIX HEPABEHCTB
KonTtposnsHast pabota 2
Pa3nen 11. Jlorapudmbl. Jlorapupmuueckas pyHkuus 30 OK 1
Tema 11.1 Jlorapupm Coneprkanne yueOHOro MaTepuana OK 2
yucia. JlecATH4HbINA U Jlorapudm uyucna. JlecATHUHBINA U HATYpaJIbHBINA JOTaprU(PMBbI, YHCIIO € OK 3
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HaTypaJibHbIN Jorapudmsl, | KomOuHupoBaHHOE 3aHsATHE 4 OK 4
YUCJIIO € OK 5
Tema 11.2 CsoiictBa Coneprkanue yueOHOro MaTepuana OK 6
norapudmoB. Onepanus CaoiicTtBa norapudmon. Oneparus JJorapupMUpOBaHUsI. OK7
aorapu(MUpPOBaHUS KoMOMHHMPOBAHHOE 3aHATHE 6 IK 1.1
Tema 11.3 CozeprkaHue yueOHOro MaTepHana 1K 1.2
Jlorapupmuueckas Jlorapupmuueckas (yHKIHS U €€ CBOMCTBA 1K 1.3
byHKIHUS, ee CBOHWCTBA KoMOMHHPOBAHHOE 3aHATHE 4 IK 2.1
Tema 11.4 Coneprxanue y4eOHOT0o MaTepuasa TK 3.1
Pemenne [Tonsitue morapudmudeckoro ypaBHeHus. Orepalids TOTCHIMPOBaHUA. 1pu T35
J'IOFapI/I(i)ME/I‘ICCKHX OCHOBHBIX METOAA pEeIIeHHUs Jorapu(MHUECKUX YpaBHEHHH: (YHKIMOHAIBHO-
YPaBHCHUM M HCPABCHCTB | 1) hygeckuif, METOJ IOTEHLMPOBAHMS, METOJ BBEICHHS HOBOW NEPEMEHHOI.
Jlorapugmuueckue HepaBeHCTBA 8
KoMOuHMpoBaHHOE 3aHITHE
Tema 11.5 Coneprxanmne yueOHOro MaTepuaa
Cucrembl AJTOPUTM pEIICHUS CUCTEMbl YpaBHEHHH. PaBHOCHIIBHOCTBH JIOTapu(PpMHUYECKUX
JorapuPMHUIECKUX ypaBHEHHUH M HEPABEHCTB
ypaBHEHUN KomOunupoBaHHoOE 3aHsTHE 2
Tema 11.6 IIpogeccHoHaTbHO-OPHEHTHPOBAHHOE COICP/KAHME
Jlorapu¢wmsl B ipupone U | [lpumenenne sorapudma. Jlorapupmudeckas cnumpaib B npupoae. Ee
TEXHUKE MaTeMaTHYeCKHe CBOICTBA
[TpakTryeckoe 3aHaTue 4
Tema 11.7 Pemenue 3agau. | Coneprkanue yueOHOro Matepuana
Jlorapugmsl. Jlorapupmuueckass  ¢pynkuusa. Pemenwe — mpocTeHmMX — JIOTapHPMHUUYECKUX
Jlorapudmuueckas ypaBHEHUH 2
byHKIUS KontposbpHas padora
Paszpnen 12. MHo:xxecTBa. JJeMeHThl TeOpUH rpados 10 OK 1
Tema 12.1 Coneprkanue yueOHOro MaTepuana OK 2
MHosecTBa [Mousitue MuOKecTBa. [TogMHOKeCcTBO. Onepanun ¢ MHOKECTBAMU OK 3
KoMOuHMpoBaHHOE 3aHITHE 2 OK 4
Tema 12.2 IIpogeccuoHAIBLHO-OPHEHTHPOBAHHOE COAEPIKAHUE OK'5
Omnepanuu ¢ MHOKecTBaMH | Omiepaliiii ¢ MHO)KECTBaMH. Perrenne npukiiaHpIxX 3a1a4d OK 6
IIpakTUYECKOE 3aHATHE 2 IK 1.1
Tema 12.3 ConepkaHue y4eOHOro MaTepuasa IK' 1.2
I'pader [Tonsitue rpada. Ces3HbIi rpad, AepeBo, UK Ipad Ha MIOCKOCTH IIK 1.3
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[IpakTudeckas pabora

Tema 12.4
Pemenue 3amau.
MmuoxectBa, ['padbr n nx

Coneprxkanue y4eOHOro MaTepuasa

Onepanun ¢ MHOXkecTBamM. OnucaHue peanpHbIX CHTyalud C TOMOUIBIO
MHOXkecTB. [Ipumenenue rpadoB K penieHuto 3aaa4y

MpUMEHEHHE KonTponbnas pabora 2
Pa3nea 13. DJIeMeHTbl KOMOMHATOPHKH, CTATUCTHKH M TEOPHH BEPOATHOCTE 26
Tema 13.1 Coneprxkanue yueOHOro MaTepuasa
OcHOBHbIE TIOHATHUS [lepecTaHOBKH, pa3MellIeHUs, COUETaHMUS. 4
KOMOMHATOPUKHU KomM6unmnpoBanHoe 3aHsTHE.
Tema 13.2 ConepkaHue y4eOHOro MaTepuasa
CoObITHE, BEpOATHOCTH CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOSTHOCTH CYMMBI
coObITus. CroxkeHue u COOBITHH. YCIIOBHAs BEPOSATHOCTh. 3aBUCHMBbIC M HE3aBUCHMBbIE COOBITHS. Teopembl 4
YMHOKEHUE BEPOATHOCTEN | O BEPOSATHOCTH MPOU3BEIICHUS COOBITHH.
KomOuHupoBaHHOE 3aHsATHE
Tema 13.3 IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE coJep:kaHue (conep:kanue
BepositHOCTE B NPHUKJIATHOT0 MOAYJIsA)
npogecCHOHATBHBIX OTHOCHTENbHAST YacTOTa COOBITUS, CBOMCTBO €€ yCTOMYMBOCTH. CTaTHCTUYECKOE 4
3a/1ayax orpeieneHue BeposTHOCTU. OLeHKa BEPOSITHOCTH COOBITHS
[IpakTrueckoe 3aHaTHe
Tema 13.4 Conepxanue y4eOHOro MaTepuasa
JluckperHas ciryyaiiHas Bunel cnywaiiabix BenuuuH. OmnpeseneHue AUCKPETHOM CilydallHOM BETUYMHBI.
BEJIMUMHA, 3aKOH €€ 3aKkOoH pacrpeneieHuss AUCKPEeTHOW chydaiiHOW BenuuuHbl. Ee 4ucioBbie
pacnpenesneHus XapaKTEPUCTHKU 4
KomOuaMpOBaHHOE 3aHITHE
Tema 13.5 Coneprkanue y4eOHOro MaTepuasa
3ajaun MaTeMaTU4eCKOu Bapuaumonnsiit  psa. Ilomuron wactor u  rucrorpamMma. CratHCTHYECKUE
CTaTUCTUKH XapaKTEePUCTHKH psiia HAOJIF01aeMBbIX JTaHHBIX
KoMOMHHPOBAHHOE 3aHSATHE 4
Tema 13.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHME
Cocrasnenue TabmuIl U [TepBruunas oOpaboTKa CTATUCTUYCCKUX JTaHHBIX. [ paduueckoe ux mpeacTaBicHUE.
TUarpamMM Ha IpakTUKe HaxosxaeHue cpeJHIX XapaKTePUCTUK, HAOII0JaeMbIX JaHHBIX 4

HpaKTI/I‘-IGCKOG 3aHATUC

IK 2.1
IIK 3.1
IIK 3.5

Tema 13.7 Pemrenne 3agau.

JIEMEHTEI
KOMOMHATOPUKH,

Coneprkanue yueOHOro MaTepuasa

OnemeHThl KoMOMHAaTOpukH. CoObITHE, BEPOSTHOCTH COObITHA. CrokeHue u
YMHOXEHHE BEPOSITHOCTEN
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cratucTuk W Teopun | KoHTponbHas padora 2
BEPOSATHOCTEN
Paznen 14. YpaBHeHNsI H HEPaBEeHCTBA 28
Tema 14.1 CopepxaHue yueOHOT0O MaTepuala
PaBHOCMIIBHOCTH PaBHOCMIIBHOCTH ypaBHEHMI M HepaBeHCTB. OmnpezeneHus. OCHOBHBIE TEOPEMBI
YPaBHEHHMH M HEPABEHCTB. | pABHOCWIILHBIX TIEpEX0Jax B YpaBHEHUSX H HepaBeHcTBax. OOIIMe MeToJbI
OO1ue METOBI PENIEHHsT | pEeLICHHs YPaBHEHHI: MEPEexX0o OT PaBeHCTBA (YHKIHUI K PAaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX ()YHKLUH, METOJ pa3j0oKEeHUs HAa MHOXWTEIH, METOJ| BBEACHUS
HOBOI1 epeMeHHO!, PYHKIIMOHAIbHO-TpaUIecKrii MEeTO
KomM6unupoBaHHoe 3aHsTHE
Tema 14.2 Coneprxkanue yueOHOro MaTepuasa
I'padmueckuit MeToz | O01ue MeTo bl pelIeHUs] HEPABEHCTB: IEPEX0] OT CPaBHEHMS 3Ha4Y€HUM (QyHKUNN OK 1
pemeHus YPaBHEHHUH, | K CpPaBHEHUIO 3HAYCHHUH AapryMEHTOB J[UIi MOHOTOHHBIX (YHKUUH, METO] OK2
HEPABEHCTB UHTEPBAJIOB, QYHKIMOHAIBHO-Tpaguueckuil metoa. I'paguueckuii meton pemeHus OK3
ypaBHCHUI U HCPABEHCTB 4 OK 4
KomOuHupoBaHHoOE 3aHsTHE OK>S
Tema 14.3 Copneprxanue yueOHOro MaTepuasa H?(K161
VYpaBHenus U HepaBeHCTBa | OnperneneHue Moayis. Packpeitme Momynas 1o ompeneneHuto. llpocreiimme K 1'2
C MOJyJIEM ypaBHEHUs U HEpaBEHCTBa ¢ MoAayneM. IIpumMeHeHne paBHOCHIBHBIX MEPEXOJIOB B IIK 1'3
OIpPEJICJIEHHBIX TUIAaX YPaBHEHUM U HEPABEHCTB C MOAYJIEM 4 K 2' 1
Kom6unupoBanHoe 3aHsTHe K 3'1
Tema 14.4 Coneprkanune y4eOHOro MaTepuasa IIK 3: 5
YpaBHeHMs M HEpaBEHCTBA | 3HAKOMCTBO ¢ napametpom. [IpocTeiiye ypaBHEeHUS 1 HEPABEHCTBA C MAPAMETPOM
C mapameTpaMu KomM6unupoBanHoe 3aHsTHe 6
Tema 14.5 IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COEPKAHUE
CocraBnenue u peuieHue | (coaepkaHue NPUKJIATHOT0 MOAYJIs1)
npoecCHOHAIBHBIX 3a/1a4 | Pemerne TeKCTOBBIX 33134 MPO(ECCHOHATBHOTO COICPIKAHMUS
C IOMOIIBIO YPaBHEHUI [TpakTHyecKHe 3aHATHS 8
Tema 14.6 Coneprkanue y4eOHOro MaTepuasa
Pemenue 3a1a4. | OOmMe MeTobl pelleHUs YpaBHEHHH. YPpaBHEHUS U HEpaBEHCTBA C MOJYJEM H C
YpaBHEHUs U HEPABEHCTBA | MMapaMeTpaMu
[TpaKTMYECKOE 3aHSATHE 2
I[IpomexyTounas arrecranms (JK3amMeH) 6
Bcero: | 341
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3. YciaoBusi peanu3anuy NporpaMmbl 001meo0pa3oBaTe/ibHONM TUCHUIINHBI

3.1. ina peaJu3anuy NPOorpaMMbl AUCUMILIUHBI A0JKHBI ObITH MPeIyCMOTPEHbI CJeAylouiue
cnenuaJbHble MOMeleHH:

Peanuzanus nporpaMMbl AUCHUIUIMHBI TpeOyeT HAIMYMA yueOHOTO KaOWHEeTa MaTeMaTHKU.
O6opynoBanne ydeOHOT0 KaOWHETA!

- IOCAJI0YHbIE MECTA 110 KOJIHMYECTBY 00Y4arOIUXCs;

- pabodee MeCTO Mpero1aBaTes;

- KOMIUIEKT Y4eOHO-HArJIsIIHBIX TTOCOOHI;

- KOMIUTEKT 3JIEKTPOHHBIX BHJIEOMaTEPHAJIOB,;

- 3aJJaHus JUI1 KOHTPOJIBHBIX padoT;

- npoeccHoHaIbHO OPUEHTHPOBAHHBIE 3aaHNUS;

- MaTepHallbl HK3aMeHa.

TexHu4yeckne cpeacTBa O0yueHHs:

- IEPCOHAJILHBIN KOMIIBIOTEP C JTUIICH3HOHHBIM MPOTPaMMHBIM 00€CTICYCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UnpopmannoHHoe odecneyeHne 00ydeHUst

Jlnsa  peanuzanmu  MporpaMmbl  OMONHMOTEYHBIH (OHI O00pa30BATENBLHOW OpraHU3alUd HMEET
MEYaTHBIC U JIEKTPOHHBIC 00pa3oBaTeNIbHbIC U HH(DOPMAIIMOHHBIC PECYPCHI, PEKOMEHIOBAHHBIC JJIS
UCIIOJIb30BaHUs B 00pa30BaTEIbHOM MpOIlecce.

1. Maremartuka: anreOpa W Havajla MaTeMaTHYEeCKOrOo aHaiu3a, reoMerpus. Anrebdpa u
Hayasa MatemaTtuueckoro aHaimsza AnumoB UIA., Komsrun IO.M.Tkauea M.B. u npyrue
Axtmonepnoe obmiectBo "M3narensctBo "lIpocsemienue";

2. Maremaruka: anreOpa W Hadaja MaTeMaTHYEeCKOro aHanu3a, reomeTpus. [eomerpus
Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u apyrue AxuuonepHoe obuiectBo "M3aaTenscTBo
"IIpoceemieHue".
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4. KoHTpPOJIb H OLICHKA Pe3yJIbTAaTOB OCBOCHHUS 0011e00Pa30BaATEIbHON JHCIUILTHHbI

KoHTpoJIb U OleHKa pe3yabTaTOB OCBOEHHUS 0011e00pa30oBaTeIbHON AUCHUILUIMHBI PACKPHIBAIOTCS

yepe3  JUCHUILTHHAPHBIC

pe3yabTaThl,

HaITpaBJICHHBIC Ha

dbopmupoBaHue

oommx "

npodecCHOHANBHBIX KOMIIETEHIMH M0 pa3/ielaM U TeMaM CO/Iep)KaHus yueOHOTro MaTepuaa.

Ob6mas/npodeccuonanbHasi Pasznen/Tema Tun oueHoYHBIX
KOMIIETEHITHS MeponpHUITHS

OK 01. P 1, Tema 1.1, 1.2, 1.3 TT-o/ct, 1.4, 1.5, TectupoBanue
Bribupats ciocoOsI perenus | 1.6 VYeTHbIi ornipoc
3a7a4 MpoQecCuoHAIbHON P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, | MaTeMaTr4ecKuit
IEeITeNbHOCTH 2.6 JIIUKTAHT
MIPUMEHUTEIBLHO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
K pa3JIMYHbIM KOHTEKCTaM P4, Temer 4.1,4.2,43,4.4,45,4.6,4.7 | camocTosITeNbLHAA

IT-o/c, 4.8, 4.9, 4.10, 4.11 pabota

P5, Temsr 5.1, 5.2 [IpencraBnenue

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3ynbTaToB

6.7 Il-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,

MIPAKTUYECKUX paboT
3amuTa TBOPUYECKHUX

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pabor

7.12,7.13,7.14,7.15,7.16, 7.17 3ammTa

P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIMBUyaJIbHbIX

P9, Temr1 9.1,9.2,9.3,949.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponbhas pabora

P11, Temur 11.1,11.2, 11.3 I1-o/c, Brimonraenue

11.4,11.5, 11.6 IT-o/c, 11.7 9K3aMEHAIIMOHHBIX

P12, Temsr 12.1,12.2,12.3,12.4 3aJJaHul

P 13, Temn 13.1, 13.2, 13.3, 13.4, 135

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5

IT-o/c, 14.6
OK 02. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
Hcnonb3oBaTh coBpeMenHble | 1.6 VYceTHBIM ompoc
CpeICTBa MOKUCKA, aHAIN3a U P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaTtemaTH4ecKui
WHTEPIpPETALNU 2.6 IUKTAHT
uH(dopMaIuu, u P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyanpHas
uH(POPMaIIMOHHBIE P4, Temr1 4.1,4.2,4.3,4.4,45,4.6,4.7 | caMocTOSTEIIbHAS
TEXHOJIOTUH JUIA IT-o/c, 4.8, 4.9, 4.10, 4.11 pabota
BBITIOJIHEHHUS 33/1a4 P 5, Temnt 5.1, 5.2 [IpencraBnenue
npodeccuoHaNbHOM P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6, pe3yJabTaTOB
EATETLHOCTH 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTUIECKUX PabOT

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

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

3anuTa TBOPUYECKUX
pabot

3amura
WHMBUTYaJIbHBIX
MPOEKTOB
KonTponbhas pabora
Breimonnenue
9K3aMCHAIIMOHHBIX
3aJIaHUNA
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 03.

[InanupoBath u
pean30BbIBaTh COOCTBEHHOE
npodeccuoHalbHOE U
JUYHOCTHOE Pa3BUTHE,
peINPUHIMATEIHCKYIO
JIeSITEIIBHOCTh B
npodeccruoHanbHOU chepe,
UCIIOJIb30BATh 3HAHUS TI0
(buHAHCOBOI TPAMOTHOCTH B
Pa3TUYHBIX KU3HESHHBIX

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

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

P 5, Temnr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,

TectupoBanue
YcTHbIN onpoc
MarteMaTu4eCcKuit
JUKTaHT
NunuBuayanbHas
CaMOCTOSATEIbHAs
pabota
IIpencraBnenne
pe3yJIbTaTOB
MPaKTUYECKUX padboT
3amuTa TBOPUYECKUX

CUTYaIUsIX 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15,7.16, 7.17 3ammTa
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIMBUyaJIbHbIX
P9, Temn1 9.1,9.2,9.3,9.49.5 MIPOEKTOB
P 10, Temn 10.1, 10.2, 10.3, 10.4 KonTponbhas pabora
P11, Temsr 11.1,11.2, 11.3 I1-o/c, Brimonmaenue
11.4,11.5, 11.6 IT-o/c, 11.7 9K3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJJaHuI
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanmue
O¢ddexTrBHO 1.6 YcTHBIH ompoc
B3aHMOJICHCTBOBATh 1 P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaTtemaTHu4ecKui
paboTaTh B KOJUIEKTUBE U 2.6 JTUKTaHT
KOMaH/Ie P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBuayanbHas
P4, Temr1 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 | camocTosiTeENLHAsA
IT-o/c, 4.8, 4.9, 4.10, 4.11 pabota
P 5, Temnr 5.1,5.2 [IpencraBnenue
P 6, Temrr 6.1,6.2,6.3,6.4,6.5,6.6, pe3yJabTaTOB

6.7 II-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temnr 7.1,7.2,7.3,7.4,7.5, 7.6,

MPAKTUYECKUX padboT
3amuTa TBOPYECKUX

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15, 7.16, 7.17 3amuTa
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHBUTYaJIbHBIX
P9, Temrp1 9.1,9.2,9.3,949.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Kontposnbnas padora
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue
11.4,11.5, 11.6 IT-o/c, 11.7 9K3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 05. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBaHnue

OCyIIEeCTBISATh YCTHYIO U

1.6

Y CTHBI onpoc
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MUCHbMEHHYIO
KOMMYHUKAIIUIO Ha
rOCy/1apCTBEHHOM $SI3bIKE
Poccuiickoit denepanuu ¢
y4eToM ocoOeHHOoCTe!
COLIMATIBHOIO U KYJIBTYPHOIO
KOHTEKCTa

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temrr 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,

MarteMaTudecKuit
JMKTaHT
NunuBuayanbHas
caMOCTOSATEIbHAs
pabota
[IpencraBnenue
pe3yJabTaTOB

1.6 MPAKTUYECKUX padboT

P 2, Temnt 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c, | 3amuTa TBOpUYECKHUX

2.6 pabot

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 3ammuTa

P4, Temn 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 | uHIUBUAYATbHBIX

IT-o/c, 4.8, 4.9, 4.10, 4.11 MIPOEKTOB

PS5, Temnt 5.1, 5.2 Kontponbnas padora

P 6, Temrr 6.1, 6.2, 6.3,6.4,6.5,6.6, Brimonnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 DK3aMEHAIIHOHHBIX

P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 3aJaHUNI

7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,

7.12,7.13,7.14,7.15, 7.16, 7.17

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

P9, Temrr 9.1,9.2,9.3,949.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13,4, 13.5

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5

IT-o/c, 14.6P 9, Temsr 9.1, 9.2, 9.3,

9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

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

P12, Temsr 12.1,12.2,12.3

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

IT-o/c, 13.6

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

IT-o/c, 14.6
OK 06. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
[IpostBnATE TpaXkgaHCKO- 1.6 YceTHBIM onpoc
MaTPUOTUUYECKYIO MTO3UIIHUIO, P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6, MareMaTHdecKuit
JIEMOHCTPUPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JIIUKTAHT
OCO3HAHHOE MOBEJACHHUE Ha P7, Temer 7.1,7.2,7.3,7.4,7.5,7.6, NunuBuayanbHas
OCHOBE TPaIUIIHNOHHBIX 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, CaMOCTOSTEIbLHAS
001I1eY€eTOBEYECKUX 7.12,7.13,7.14,7.15, 7.16, 7.17 pabota
LIEHHOCTEM, B TOM YHCJIIE C P &, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpencraBnenue
Y4€TOM TFapMOHU3ALUU P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 pe3ynbTaToOB

ME)KHAIlMOHAIBHBIX U
MEXPEITUTHO3HBIX
OTHOILUEHUM, IPUMEHATh
CTaHJapThI
AHTUKOPPYINIHOHHOTO

IT-o/c, 14.6

MPaKTUYECKUX pabOT
3amura TBOPUECKUX
pabot

3amura
VH/IMBUYaTbHBIX
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MTOBEICHUS MIPOCKTOB
Konrponsnas padota
Bemonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
OK 07. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
CopeticTBoBath coxpanenuto | 1.6 YcTHbIl ompoc
OKpY’Karolleu cpepl, P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaTtemaTu4ecKkui
pecypcocOepeReHuIo, 2.6 JTUKTaHT
MPUMEHATH 3HAHUS 00 P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyanbHas
W3MEHCHHUU KJINMaTa, P4, Temr1 4.1,4.2,43,4.4,45,4.6,4.7 | camocTOsTEIIbHAs
MPUHITUIIBI OSPEHKITUBOTO IT-o/c, 4.8, 4.9, 4.10, 4.11 pabota
POM3BOJICTBA, 3P (HEKTUBHO P 5, Temsr 5.1, 5.2 [IpencraBnenue
JIEHCTBOBAThH B P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3ynbTaToOB

'—Ip@?;BI:I‘-IﬂﬁHI:IX CUTyalusax

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temo1 7.1,7.2,7.3,74,7.5,7.6,

MIPaKTUYECKUX paboT
3amura TBOPUECKUX

7.7 IT-0/c,7.8,7.9, 7.10 II-o/c, 7.11, pabot

7.12,7.13,7.14,7.15,7.16, 7.17 3amura

P &, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIBUTYaTbHBIX

P9, Temr1 9.1,9.2,9.3,9.49.5 MIPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Kontposnbnas padora

P11, Temmr 11.1,11.2, 11.3 IT-o/c, Brinonsenue

11.4,11.5, 11.6 IT-o/c, 11.7 9K3aMEHAITTOHHBIX

P12, Temn 12.1,12.2, 12.3,12.4 3aJaHui

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

IT-o/c, 13.6

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

IT-o/c, 14.6
IIK 1.1. OuenuBatp kauectBo | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
MaTepHua’os, 1.6 YcTHBIH otipoc
MpEIHA3HAYEHHBIX IS P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c, | MaTeMaTH4eCcKuii
M3TOTOBIICHUS METAJUIMYECKUX | 2.6 JIUKTAHT
XYJI0)KECTBEHHBIX U3JICIIHIA. P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 NunuBuyanbHas
[IK 1.2. TIpoBepsiTh P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 | camocTosITeIIbHAS
ucrpaBHOCTh MHCTpyMeHToB 1 | [1-0/C, 4.8, 4.9, 4.10, 4.11 pabota
000py/IOBaHUSI. PS5, Temsr 5.1, 5.2 [IpencraBnenue
I1IK 1.3. PanuoHaJibHO P 6, Temnl 6.1, 6.2, 6.3,64, 6.5, 6.6, pe3ynbTaToOB

OpPraHHU30BLIBATH pa6oqee
MECTO.

IIK 2.1. BEIHOIHATE DCKU3
HN3Tr0TaBJIMBACMOT'O U3OCIINS.

I1K 3.1. ITnanupoBats
IIPOM3BOJICTBO TOBAPOB U

YCIIYT.

[1K 3.5. Bectu 10KyMeHTAITHIO
YCTaHOBJICHHOTO 00pa3Iia.

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4

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

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

MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

3ammTa
WHINBUAYATbHBIX
MIPOEKTOB
KonTponbhas pabora
Beimonuenue
9K3aMEHAIIMOHHBIX
3ajaHul
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