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1. ITACITIOPT ITPOI'PAMMBI

OVYII.06 MaTemaTuka (60a30Bblii YypOBeHb)

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[IporpamMma sBISIETCS YacThIO OCHOBHOH MPOQECcCCHOHATBHOH 00pa3oBaTeIbHOM
nporpammbl B cootBeTcTBUU ¢ PI'OC no cnenuansHocty CIIO 53.02.04 BokanbHOE HCKYCCTBO.

Pabouas mporpamma MoOXKeT OBITh HCIOJNB30BaHA B cCpelHeM NpodeCcCHOHATHLHOM
00pa3oBaHUM I TIOJITOTOBKHU CIIEIUATUCTOB crienuaibHOCTH 53.02.04 BokaibHOE MCKYCCTBO.
Pabouas nporpamma 1o paccmarpuBaeMoMy npeaMmeTy cocraBieHa Ha ocHoBe PI'OC cpeanero
npodecCHoHAIBHOTO 0o0pa3oBaHus 1o crnenuanbHocTd  53.02.04 BokaibHOE HCKYCCTBO,
yrBepxaeHo Ilpukazom Munucrepersa Ilpocsemenuss Poccun ot 27.10.2014 N 1381 (pen. ot
17.05.2021).

1.2. MecTo npeamera B cTpykrype IHIICC3
[Ipenmer OVIL.06 Marematuka sBusercss 4acTtbio OOmIe00pa3oBaTeIbHOrO yueOHOTO
mukiia (OVI11.00)

1.3. Hean 1 3agaum y4eOHOro npeamMera— Tped0OBaHHA K pe3y/bTaTaM OCBOCHUSI Y4eOHOr0
npeamera:

Wzydenue nmpenmeTHoii obnactu "Marematrka u nH(GOpMAaTUKA" TOJKHO 00€CTIeUNTh:
c(OpMUPOBAHHOCTh NPEJCTABICHUN O COLMAJBHBIX, KYJbTYPHBIX M HCTOPUYECKUX (PAKTOpax
CTAaHOBJICHUS MaTEeMaTHKM W HH(OPMATUKH; CHOPMUPOBAHHOCTH OCHOB JIOTHYECKOTO,
QITOPUTMUYECKOTO M MAaTEMaTHYECKOTO MBIIUICHUS; COPMHPOBAHHOCTh YMEHHUH NPUMEHSATH
MOJIyYEeHHBIE 3HAHMS MPHU PELICHUH Pa3IN4YHbIX 3371a4; c(POpMHPOBAHHOCTH IMPEICTABICHUN O
MaTeMaTUKe KakK YacTH OOIIEYEeJIOBEYECKON KYJIbTYphl, YHHBEPCAJIbHOM SI3bIKE HAYKH,
MO3BOJISIIOILIEM ONUCHIBATh U U3YYaTh PEAJIbHBIE IIPOLECCHI U SIBJICHUS.

Conepxanue nporpamMmmMbl «MaTemaTikay HaOpaBJIEHO HA JOCTUKEHHUE CIAETYIONIMX [ENEH:

* obecrieyeHrie C(HOPMUPOBAHHOCTH TMPEACTABICHUN O COIMAIBHBIX, KYyIbTYpHBIX H
UCTOPUYECKHX (PaKTOPAaX CTAHOBJIEHMSI MATEMaTHKU;

* obOecrieyeHne cHOPMUPOBAHHOCTH JIOTMYECKOTO, AJITOPUTMUYECKOTO W MaTeMaTHYECKOTro
MBIILJICHHUS;

+ o0ecrnieyeHne CHOPMHUPOBAHHOCTH YMEHUH MPHUMEHAThH IOJyYEHHbIE 3HAHUS IMPU PELICHUU
pa3IUYHbIX 3a/1a4;

* ofOecneyeHue c(HOPMHPOBAHHOCTH  MPEACTABICHHWH O  MareMaThke Kak  4YacTH
0011eueI0BeYeCKON KYNbTYPhl, YHUBEPCAJIbHOM S3bIKE€ HAyKH, MO3BOJIAIOIIEM OIMUCHIBATH M
M3y4aTh peaJibHbIE IPOLIECCHI U SIBJICHUS

OcBoeHne cojepxaHus mpeamera «MaremaThkay 00ecHeUMBaeT JIOCTHKEHHE CTYJICHTaMU
CIIEIYIOIUX PE3YIbTATOB:

* JINYHOCTHBIX:

— c(QOpPMHUPOBAHHOCTH MPEACTABIEHUH O MaTeMaTUKe KaK YHHUBEPCAIbHOM S3bIKE HAyKH,
CPEJICTBE MOJEIUPOBAHUS SIBICHUH U IIPOLIECCOB, UAESIX U METOAAX MAaTEMATHUKH;

— T[OHMMaHWE€ 3HAYMMOCTM  MaTeMaTHKU Ui  HAy4YHO-TEXHHYECKOro  IMporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHHUS K MaTeMaTHKe KaK K YacTH OOIeYeIOBEYEeCKOH KYyIbTYpbI
yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATHUKH, HBOJIIOIIMEN MaTEMaTUHYECKUX UCH;

— pa3BUTHE JIOTMYECKOT'O MBIIUIEHHs, MPOCTPAHCTBEHHOTO BOOOpPAXEHHUs, alrOpPUTMHYECKOM
KyJIbTYpbl, KPUTHYHOCTH  MBIIUIEHUS HA YypOBHE, HeoOXoauMoM g Oynyen
npodeCCHOHATBHOM 1eATebHOCTH, JUIs POI0JKEHUsT 00pa30BaHMs U caMOOOpa30BaHMS;

— OBJIQJICHHE MAaTeMaTUYEeCKUMH 3HAaHUSMU U YMEHMSIMH, HEOOXOAMMBIMU B IOBCEIHEBHOM
JKU3HHM, JUISI OCBOEHHUSI CMEXHBIX €CTECTBEHHO-HAyYHbIX JUCHUIUIMH W AWCIUIUIMH
npoecCHOHANBHOTO LMKJA, JUIs TOJydyeHUs: oOpa3oBaHUsS B 00JacTsIX, He TpeOyroImux
yrIIyOJIeHHON MaTeMaTHu4ecKol MOJATrOTOBKH;




— FOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BaAHUIO, HA TPOTHKEHUN
BCEH JKM3HHU; CO3HATEJIbHOE OTHOIIEHHE K HEMPEpPhIBHOMY OO0Opa30BaHUIO0 KakK YCIOBHUIO
yCIENHOM MpodecCHOHABHOMN 1 00IECTBEHHOM IS TeILHOCTH,

— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITENILHOM TBOPUECKOI 1 OTBETCTBEHHOMN AESITEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOH paboTe, COTPYTHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTEIbHOM,
OOLIECTBEHHO  IOJIE3HOM, y4eOHO-UCCIIEJOBATENLCKOM, MPOEKTHOM M  JApPYyrux BUAAX
JIesATEeIbHOCTH;

— OTHOUICHHE K MpPOo(ecCHOHANBHON MEeATENBHOCTH KaK BO3MOXKHOCTU Y4acTHsl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATBHBIX MTPOOIIEM;

* MeTanpeJIMEeTHBIX:

— YMEHHE CAMOCTOSITEIBHO ONPEICIISTh LEJIH IEATeIbHOCTH U COCTABIISITh TUIAHBI JESTEIbHOCTH;
CaMOCTOSITENIbHO ~ OCYILLIECTBIISITb, KOHTPOJIMPOBaTbH M  KOPPEKTHPOBATh  JEATEIBbHOCTH;
UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJISI TIOCTUKEHUS MMOCTABICHHBIX LIeJIeH U peann3aluu
IUTAHOB JESITeNIbHOCTH; BHIOMPATh YCIICIIHbIE CTPATETUH B PA3IMUHBIX CUTYAIUX;

— yMEHHE TPOAYKTUBHO OOMIAThCS H B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOMU
NESTENIbHOCTH, YYUTHIBATh [O3UIMUA JIPYTMX YYaCTHHUKOB JEATEIbHOCTH, 3(h(EeKTHBHO
paspeniath KOH(INKTHL,

— BIAJEHUE HABbIKAMU T[I03HABATEIbHOW, Y4eOHO-UCCIENOBATENbCKOM M MPOEKTHOM
NESATCIIbHOCTH, HAaBBIKAMU  pa3pellieHus Mpo0JieM; CIOCOOHOCTP H  TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOUCKY METOAOB PEIICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB IMO3HAHUS;

— TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSTENIBbHOM HH(POPMAIMOHHO-TIO3HABATEIHHOM
JeATEeTLHOCTH, BKJIIOYas YMEHHE OPHUEHTHUPOBATHCS B PA3JIMYHBIX HMCTOYHHKAX HH(POPMAIIHH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH MHGOPMAIUIO, TMOJIYyYaeMYI0 U3 Pa3IUYHBIX
HMCTOYHHKOB;

— BIIQJICHUE SI3BIKOBBIMH CPEJICTBAMHU: YMEHHUE SICHO, JIOTMYHO W TOYHO HM3JIaratb CBOI TOYKY
3pEHMs], UCTIOIB30BaTh aJIEKBATHBIC SI3bIKOBHIE CPEJICTBA,

— BIIJICHHE HABBIKAMU TO3HABATENHHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBHI U
MBICJIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, TPAHUI] CBOETO 3HAHMS M HE3HAHUS,
HOBBIX [T03HABATENIbHBIX 33]1a4 U CPEJCTB ISl UX JOCTHIKECHHS;

— IENCYCTPEMJICHHOCTh B TIOMCKaX W MPUHITHH PEIICHHUM, COOOPa3UTENbHOCTh W MHTYHUIIUS,
pPa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTaBICHUN; CHOCOOHOCTh BOCIPHUHHMATh KpacoTy u
TapMOHHIO MUDA;

* IPEIMETHBIX:

— c(hopMUPOBaHHOCTH MPEJCTABICHUNA O MaTeMaTHKE KaK YaCTH MHUPOBOU KYJIBTYpPhl U MECTE
MaTeMaTUKH B COBPEMEHHOW LMBUIN3AIMHU, CIIOCO0AaX OMHCAHUS SIBJICHHUN pEallbHOTO MHpa Ha
MaTEeMaTUYECKOM SI3BIKE;

— chopMHpPOBAaHHOCTH TMPEACTAaBICHUN O MaTEeMAaTHMYECKUX TOHATUAX KakK BaKHEHIIHNX
MaTEeMaTUYECKUX MOJIEIISX, MTO3BOJISIOIINX OMKUCHIBATh U U3Y4aTh Pa3HbBIE MPOIECCHI U SIBJICHUS;
MMOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS MATEMATUUYECKUX TEOPUH;

— BIIaJICHWE METOJaMH JI0Ka3aTeJIhCTB M QJITOPUTMOB PEIICHHS, YMEHHUE HUX TPUMEHSTH,
MIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1ay;

— BIAJACHUE CTAaHJAPTHBIMH TIPHUEMaMH PEIICHUS pPAIMOHAIBHBIX W HPPAIHOHAIBHBIX,
MOKAa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHHII W HEPABEHCTB, MX CHCTEM;
WCITOJIh30BAHNUE TOTOBBIX KOMIBIOTEPHBIX MIPOTPAMM, B TOM YKCIIE IS TIOMCKA MyTH PEIICHUs U
WJUTIOCTPALIMY PELIEHUs] YpaBHEHUN U HEPABEHCTB;

— ¢(hOpMUPOBAHHOCTH TIPEICTABICHU 00 OCHOBHBIX MOHATHSX MAaTEMAaTHYECKOTO aHAN3a U UX
CBOICTBax, BIIaJIcHUE YMEHHMEM XapaKTepH30BaTh IMOBeACHHE (YHKIUH, HCIOIb30BaHUE
MOJTYYCHHBIX 3HAHUM JIJIs1 OTIMCAHUS ¥ aHAJIM3a PEATbHBIX 3aBUCHMOCTEH;

— BJAJCHUE OCHOBHBIMM TMOHATHSIMU O IIJIOCKUX W MPOCTPAHCTBEHHBIX TI'€OMETPUUECKHUX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; COPMHUPOBAHHOCTh YMEHUS PACIO3HABATh T€OMETPUUECKHE
burypsl Ha Yeprexax, MOJACNSAX U B pPEATbHOM MHpE; NPUMEHECHHUE H3YYCHHBIX CBOWCTB
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reoMeTpuueckux Quryp u QopMysn Ui pemeHHs TeOMETPUYEeCKHX 3adad M 3aJad ¢
MIPaKTUYECKUM COJEPIKAHHUEM;

— c(opMHUPOBAaHHOCTh NPEACTABICHUN O MpoOIeccax M SBICHUSAX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHpPE, OCHOBHBIX TMOHSITHSIX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUW HAXOJUTh W OLICHUBATh BEPOATHOCTH
HACTYIUICHUSI COOBITHI B MPOCTEUIINX MPAKTUUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTHKHU
CIIy4alHBIX BEJIIMYUH;

— BJIQJICHUE HABBIKAMHU MCIIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IpU PELICHUU
3a/1a4.

B pe3ynbraTe ocBoeHMs yueOHOT0 MpeaMeTa 00ydaromuiics JoKeH

YMETh:

IIPOBOJIUTH TOK/IECTBEHHBIE npeoOpazoBaHus MPPALMOHAIIbHBIX, [IOKa3aTeNbHBIX,
JOTapu(PMHUECKUX U TPUTOHOMETPHUECKUX BBIPAKEHUIA,

peliate HUppalMoOHANbHbIE, JIOTapUDMUYECKHE W TPUTOHOMETPUYECKHE ypaBHEHUS U
HEPaBEHCTBA;

pemarb CUCTEMbl YPABHEHUN U3YYEHHBIMU METOJAMU;

CTpOUTh TpapuKH dSJIEMEHTAPHBIX (YHKIMHA © TPOBOIUTH MpeoOpa3oBaHUs TPaguKOB,
UCIIOJIb3Ys] U3YUEHHbIE METO/IbL;

IPUMEHSITH alapaTr MaTeMaTHUECKOT0 aHalln3a JUIsl pellieHus 3a/1a4;

MPUMEHSTh OCHOBHBIE METOJIbI TeOMETpUU (IPOEKTUPOBAHMs, MpeoOpa3oBaHUl, BEKTOPHBIA,
KOOPJIMHATHBIN) K PEIICHHUIO 33]1a4;

3HATh:

TEMaTUYECKUI MaTepuall Kypca

DopmMupyeMble KOMIIETEHUMH:

OK 10. MHUcnonwszoBarb B MNpodeCCHOHAIBHOW NEATCIbHOCTH YMEHUS ¢ 3HAHMUS,
MOJTy4YeHHbIE OOY4YalOIIMMHUCA B XOJE€ OCBOCHHUS Y4YEOHBIX MPEAMETOB B COOTBETCTBHH C
denepanbHBIM  TOCYHApCTBEHHBIM  OOpa3oBaTelIbHBIM  CTAaHJAPTOM  CpPETHEro  OOImero
o0Opa3oBaHusl.

1.4. PexoMeHayeMoe KOJIMYECTBO YacOB Ha OCBOEHHE NMPOrpamMMbl NpeaMeTa BKJIOYaeT
Yyachl:

O6mwem paboueit mporpamMmel — 151 yac

B ToM uucne:

- JeKIMU ¥ ypoku — 104 yaca

- camocTosiTelnbHas pabora — 47 4acoB

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA
2.1. O0beM yueOHOT0 npeAMeTa U BUABI YUeOHOIH padoThl

Bun yue6HOH paboThI O6Bem yacoB
O0bem padoyeil NporpaMmal 151
B TOM YHCJIE YaChl:
- 00s13aTeJIbHOM YacTu 00pa30BaTeIbHON MPOrPaMMBbI 151
- BApHATUBHON YacTH 00pa30BaTEIbHON MPOTrpaMMBbl 0
YueOHasi Harpy3ka o0y4damuierocsi B padore ¢ npenogasareiem | 104
(Bcero)
B TOM YHUCIIE:
- JIEKLIUHU, YPOKH 104
- IPAKTUYECKHE 3aHATHUS
- 1a00paTOPHBIE 3aHATHS -




- CCMUHApPCKUC 3aHATUSA

- KypcoBast paboTa (IIpoeKT)

- IPAKTUYICCKaA IIOATOTOBKA

CamocrosiTesibHas padoTa o0yuyawuerocs (Bcero) 47
B TOM YHCJIC:

- caMOCTOsITeNIbHAS paboTa HaJl KypCcOBO paboToii (IPOEKTOM) -

- BBITIOJTHEHUE WH]IMBHUTyaJIbHOTO MPOCKTA -

- UHBIC BUJIBI CAMOCTOSITEIILHON pabOThI 47

HroroBasi arrecTanus B ¢popme 3k3aMeHa B 3 ceMecTpe




2.2. TemaTnuyecKkuii MJIaH U copep:KaHue Y4eOHOT0 mpeaMeTa

HanMeHnoBanue pa3ennoB U TeM npeameTa Conepxanue y4eOHOTO Mmatepuana, | Koa-so VYpoBeHb
caMocCTosITeNIbHasE paboTa 00y4arolUXcsi, OCHOBHbIE | YaCOB YCBOCHUS
yueOHbIC JCHCTBUS (ruras/gakr)

1 2 3 4

1 kypc

BBeaenue. HpOBequHaﬂ paﬁoTa Ne 1 | Marematuka B HayKe, TEXHUKE, SKOHOMHUKE, | 2 1

(BXOHHaﬂ KOHTpOJIbHaSI paﬁoTa). HH(bOpMaIII/IOHHBIX TCXHOJIOTHAX u MMPAKTUYCCKOU
ACATCIIBHOCTH. ]_[eJ'II/I U 3aa4u H3YUCHUA MATCMATUKU

npu ocBoeHnH crenuanbHocteit CI10.

B TOM UMCIJIE:
Ipakxmuueckue 3anamus. Penienne npoBepoyHON paboThI 1
AJITEBPA 1 HAYAJIA AHAJIN3A. 66
2
Pasznea 1. PazBuTHe NOHATHSA O YHCJIE
Tewma. 1.1 Llensle u paniioHaNbHBIE YKCIIA Lensle u parmonansHeie yncna. [lepuonnyeckue apoou. 1 1,2
Tema 1.2. JlelicTBUTEIbHEBIC YHCIA JerictBurenpHbie yncna. MppanuoHanbHbIe Ynca. 1 1,2
CamocmosmenvHas paboma: 0
B TOM UUCIJIE:
Ipaxmuueckas nodeomosxa: 0
Ipaxmuueckue 3anamus. BreimonHeHue apuMeTHIeCKUX IEHCTBUI HA/l YUCIIaMU, COYeTasl YCTHbIC U TUChbMEHHBIC 2

npuembl. HaxoxnaeHue npuOIMIKEHHBIX 3HAUYEHUN BEJIMYMH W TOTPEHIHOCTEH BbIYMCIEHUN (aOCONIOTHONH H
OTHOCHUTEIIbHOW); CpaBHEHHE YHUCIIOBBIX BBIpaXKeHMH. HaxokneHue 3aJaHHOTO 4YJeHa U CyMMbl OECKOHEYHO
yObIBaroIell reOMEeTPUUECKON MPOrPeCCUu.

Pa3nen 2. Kopuu, crenenu, Jjorapugmsl 19

Tema 2.1. Kopens N-0if cTeneHu. KopHu HaTypanpHOM CTENEHU U3 YUCiIa U UX CBOMCTBA. 3 2




Tema  2.2. Crenenb ¢  pamuoHaidbHbiM U | CTeneHb c palMOHAIIBHBIM, HMppaloHaIbHbIM,
JIEACTBUTEIILHBIM MTOKA3aTEJIEM. JIEUCTBUTEIILHBIM TTOKA3aTEJIEM.

Tema 2.3. [IpaBuiia 1elCTBUIA CO CTEICHSIMM. [TpaBuna aeiictBuii co crenenssmu (CBOWCTBA CTETICHEH );

N

Tema 2.4. Iloka3aTenbHble U uppauroHanbHble | [IokasaTenbHbple U UPPALMOHAIBHBIE YPABHEHUS
YpaBHEHUS U HEPABEHCTBA.

B TOM YUCJIE:

Hpakmuqecmﬂ Nn0020MO6KA:

Ilpakmuueckue 3anamus. BblYUCIeHHME W CpaBHEHHE KOPHEH, BBIMOJHEHUWE TMPUKUAKKA 3HAYCHHS KOPHSI.
[IpeoOpa3oBaHre YHCIOBBIX M OYKBEHHBIX BBIPAKCHHM, COJIEpXKALIUX paJuKalbl. BbIMONHEHUE pacyeToB IO
dbopMyIiaM, coaepKaIiM PaarKabl, OCYIIESCTBISAS HEOOXOJMMbIE TIOJICTAHOBKHU M mpeoOpa3oBanus. HaxoxneHue
3HAUEHUHN CTENEeHHW, UCIOJb3ys MPU HEOOXOJMMOCTH WHCTPYMEHTAJbHBIE CPEJCTBA. 3alKMChIBAHUE KOpHS n-i
CTCTIICHH B BHJE CTCICHH C JPOOHBIM TIOKa3aTelieM W HaoO0OpoT. BrelumcieHWe creneHed ¢ paluoHAIbHBIM
MOKa3aTeseM, BBINOJHEHWE MPUKUIKA 3HAYCHHs CTETEeHM, cpaBHeHue creneHeil. [IpeoOpasoBaHue 4YHUCIOBBIX U
OYKBCHHBIX  BBIPDOKCHUH, COJEp)KAIIMX CTCTNCHHW, MPHUMCHsSI CBOWCTBA. PelieHWe TMOKa3aTelnbHBIX H
Jorapu(MUUECKUX YpaBHEHHUIN U HEPABEHCTB.

Tema 2.5. Jlorapugmsel. CBoiicTBa norapugmos. Jlorapudgm. OcHOBHOE JOrapupMHUUECKOE TOXKIAECTBO.
Hecsituunple U HaTypanbHble Jorapupmel. Ilpasuiia
neiictBuit ¢ sorapudmamu. Ilepexox Kk HOBOMY
OCHOBAHHIO.

Tema  2.6. Jlorapupmuueckue  ypaBHeHuss U | Jlorapudmudeckue ypaBHeHHs U HEPaBEHCTBA
HEPaBEHCTBA

IIpoBepounass padora Ne2 Kopun, crenenn,
Jorapu(pmbl

Camocmosmenvuaa paboma: HaxooxxcOenue 3nauenutl KOpHs, CmeneHu, 102apu@ma Ha OCHOBAHUU OnpedeneHuUl,
ceoticms, maoauy Pewenue npocmetiuiux noxazamenoHvlxX, UppayuoHAIbHbIX YPAGHEHUl, HePABEeHCNE U UX CUCTEM

B TOM Y9UCJIE:

Hpakmuuecmﬂ n0020mosKa.

Ilpakmuyeckue 3anamus: Pemenue norapudMuyeckux ypaBHEHMH U HepaBeHCTB. lIpeoGpaszoBaHue
norapu@muueckux BelpakeHu. HaxoxeHue 3naueHuil joraprudma mo npousBojbHOMY OcHOBaHUIO. Ilepexon ot
OJTHOT'O OCHOBaHMA K JIpyromy. Beruucnenue u cpaBHeHnue snorapudmos. JlorapupmupoBanue u nNoTeHIIMPOBAHUE
BBIPA)KCHU.

Paznen 3. OCHOBBI TPMTOHOMETPUH
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Tema 3.1. CuHyc, KOCUHYC, TAHT€HC M KOTaHTeHC yncia | Paguannas mepa yrna. BpamarensHoe asuxkenue. Cunyc,
KOCHHYC, TAHI'CHC WU KOTAHTI'CHC Y1 CJIA.




Tema 3.2. Tpuronomerpudeckue GOpMyJIbl. CootHomienue MEXIy TPUTOHOMETPHUYECKUMHU
(GYHKIIUSMU  OJHOTO UTOTO K€ aprymeHnta. Dopmyibl
cinoxxkeHuss. @opmyinbl npuBeacHus. OopMyIbl JBOMHOTO
yraa. IlpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUYECKHUX
(GyHKIMI B IpON3BEICHUE U TPOU3BE/ICHUS B CYMMY.

Tema 3.3. Tpuronomerpuueckue ypaBHeHHs U | llpocreiiline  TPUTOHOMETpUYECKHE  ypaBHEHHA U
HEPABEHCTBA HEPABEHCTBA. APKCUHYC, apDKKOCHHYC, APKTaHI€HC.

IIpoBepounasi pa6ora Ne3 OCHOBBI TPHTOHOMETPHH

Camocmosmenvuas paboma: Pewenue ynpajicHenutl u 3a0ay HA UCNOIb308AHUE COUHUYHOU OKPYICHOCMU Ol
onpeodenieHus yen08 NO8OPOmMd, 3HAKOE MPUSOHOMempUudeckux Gynkyui no uemeepmsam. Haxoowcoenue ecex
MPUCOHOMEMPUYECKUX —~ DYHKYULL 00HO20 U MO020 Jice Yaad No O00HOU 3adanuou. Ilpeobpaszosanue
MPUSOHOMEMPUYECKUX 8bipaxcenull. Pewenue npocmeiuux mpueoHOMempuyeckux ypasHeHull U HepageHCcms

1~

B TOM 9UCIJIE:

HpCZKmZ/lLlQCKCUl Nn0020MOBKA:

IIpakmuueckue 3anamus: PaiuaHHbIl METOA U3MEPEHU YIJIOB BPALICHUS U CBA3b C I'palyCHON Mepoil. OCHOBHBIE
TPUTOHOMETPUUECKUE TOXKAECTBA, (OPMYJIbI CIOKEHUS, YABOCHHS, IPeoOpa3oBaHNe CYMMbl TPUTOHOMETPHUUECKUX
(GyHKIUI B MpoU3BEACHME, TPeoOpa30oBaHNE MPOU3BEIACHHS TPUTOHOMETpUYECKUX QyHKIMM B cymmy [Ipocreiinime
TPUTOHOMETPUUYECKUE YpaBHEHMs U HepaBeHCTBAa. OOpaTHbIE TPUTOHOMETpHYECKHE (DYHKIMM: apKCHHYC,
ApPKKOCHHYC, apKTaHI€HC.
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Pa3znen 4. ®yukuum u rpapuku

Tema.4.1. ®ynkuuu. CoiicTBa QyHKIMIA. OO6nacTh onpeneneHuss 1 MHOXKECTBO 3HAYCHMH; rpaduk
GbyHKIMKM, TocTpoeHue rpadukoB (YHKIUHN, 3aJaHHBIX
pasNuYHbBIMM  criocoO0amMu. MOHOTOHHOCTb, YETHOCTH,

HEYETHOCTb, OTPaHUYEHHOCTb, MEPUOJUYHOCTb.
[TpomexxyTku Bo3pacTaHus M yObIBaHUS, HauOoOJbIIee U
HauMEHbIIIee 3HAYEeHMUS, TOYKHU IKCTpEMyMa.
I'paduueckas UHTEpIpeTalHs. [Tpumepst

(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEN B pealibHBIX MpoIleccax
U SBIEHUSAX. ApH(QMeTHYEeCKHe  Omepaluu  Haj
bysakiusamu. CnoxHast yHKUINS (KOMIO3HUIIHS).

Tema 4.2. CtenieHHbIe, TOKa3aTeNbHbIE, Onpenenenus CTETIEHHBIX, noKa3aTeIbHbIX,
norapu(MHUECKHE U TPUTOHOMETPUUYECKHE (PYHKITHH. JOTapu(PMHUIECKUX, TPUTOHOMETPHUUYECKHMX W OOpaTHBIX
OO6patHble TpUTOHOMETpUYECKHE QYHKIIUN ¢bynkuuid, ux cBoiictBa u rpaduku. I[IpeobpazoBanus

rpadgukoB.  [lapamnenpHbBIi  TIEpEeHOC,  CUMMETPHS




OTHOCUTEIIbHO  OCell  KOOpAMHAT ¥  CHUMMETPHS
OTHOCHUTEIIBHO HayaJla  KOOPJIMHAT, CUMMETpUS
OTHOCHUTENIbHO MpPSIMOM y = X, pacTsSiKEHHE U C)KaTue
BJIOJIb OCEH KOOPJMHAT.

CamocmosmenvHas paboma: nocmpoenue 2papukos, uzyienue cC0UCME MPULOHOMEMPUUECKUX (QYHKYUll no ux 3

epaguxam: H3yuenue ceolicms 102apupMuyeckoll, NOKa3ameibHOU, CmeneHHou QyHKYull no ux epapuram.

B TOM 9UCJIE:

IIpaxmuueckas noozomoexa: 0

Ilpakmuueckue 3anamus: 1lpumepbl 3aBUCUMOCTEN MEXy NEPEMEHHBIMU B PEAJIbHBIX IMPOLIECCAX W3 CMEXHBIX

muctumuinH. Onpenenenue ¢yakmuii. [loctpoenne m urenue rpadukoB ¢GyHKIUA. MccnemnoBanue (yHKIUH.

CpoiicTBa NUHEHHOW, KBaJApAaTUYHON, KYCOUHO-IMHEHHOW U JpoOHONMHEWHON QyHkuuid. HempepbiBHbIE H

nepuoanueckue pynkunu. CBoiicTBa U rpadMKy CUHYCa, KOCUHYCa, TaHT€HCca U KoTaHreHca. OOpaTHble QyHKIUHU U

ux rpaduku. OOparHble TpuroHomerpudeckue ¢yHkiuu. [IpeoOpa3zoBanus rpaduka ¢ynkuuu. ['apMoHMUecKue

konebanus. [Ipukinaansie 3anaumn

Pa3nien 5. YpaBHeHNsl 1 HEPABEHCTBA 14

Tewma 5.1. YpaBHeHUS U CUCTEMBI YpaBHEHUM PanmionaneHble, uWppalnMoOHANbHBIE, IIOKAa3aTeIbHBIE U | 5
TPUTOHOMETPUUECKHE YpaBHEHUs U CHUCTEMBI.
PaBHOCHIIBHOCTH ~ ypaBHEHMiI, HEPABEHCTB, CHCTEM.
OcHOBHBIE TIpHEMbl HUX pelIieHus (pa3oKeHHe Ha
MHO>KUTEJH, BBEJICHUE HOBBIX HEU3BECTHBIX,
MI0JICTAHOBKA, rpauyecKrii MEeTO).

Tewma 5.2. HepaBencTna HepaseHncraa. PanumonansHble, WppalroHaIbHEIE, | O
IIOKa3areabHble HepaBeHCTBA. (OCHOBHBIE MPHUEMBI HX
pelIeHus.

Tema 5.3. Hcnonb3oBanue cBOHCTB M rpadukoB | Meron wuHTepBanoB. M3o00pakeHHMe Ha KOOPJMHATHOU | 3

GyHKIMH pU peleHn ypaBHEHUN U HEPABEHCTB. IJIOCKOCTH  MHOXXECTBA  pPEIIEHUH  YpaBHEHUH U
HEPABEHCTB C JBYMsI IIEPEMEHHBIMM M HUX CHCTEM.
[Ipuknagueie 3amaum  [IpuMeHeHHMe MaTeMaTHUYECKHX
METOJIOB JJIsl DELIEHUS COJAEP)KATENIbHBIX 3ajad W3
pa3aMyYHbIX 00JacTel HAayKH U MPaKTHUKU.

IIpoBepounasi padora Ned YpaBHeHuss wu 1

HEPaBeHCTBA

Camocmosmenvuas paboma: Pewenue noxazamenvuvix, uppayuoHaIbHbIX YPAGHEHUL, HEPABEHCME U UX CUCTNEM 4

B TOM 9UCJIE:
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Hpakmuqecmﬂ n0020mosKa.

Ilpaxmuueckue 3auamus: KopHu ypaBHeHMIl. PaBHocuinbHOCTH ypaBHeHuil. IIpeoOpazoBaHue ypaBHEHUH.
OcHOBHBIE TIPUEMBI pelieHus ypaBHEeHMH. Pemenue cucrem ypaBHeHui. Mcmonb3oBaHue CBONCTB M rpaduKOB
(GYHKIMH 1715 pelieHus] ypaBHEHUH U HEpaBEHCTB.
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Paznen 6. Hawana maTremaTuyeckoro 14
anaiu3a. [lepBooOpa3Hasi 1 HHTerpaJj
Tema 6.1. ITociaeqoBareabHOCTH CrocoOsl 3a1aHusd u CBOICTBa quCIIOBBIX | 1 1,2
IIOCJIEI0BATEIbHOCTEM. CymmupoBaHue
MOCIIeI0BATEeIHHOCTEH. beckoneuno yObIBaroIas
reOMETPHUECKas IPOTPECCHS U €€ CYMMaA.
Tema 6.2. IlpousBoaHast. [lonatne o mpou3BOIHON (PYHKIMH, €€ TeoMeTpUYecKuii | 6 1,2
u  (usmueckuii cMmbIci. YpaBHEHHE KacaTellbHOM K
rpaduky ¢ynxmun. [Ipou3BoaHBIE CyMMBI, Pa3HOCTH,
MPOU3BEACHUSA, YacTHble. [IpoW3BOAHBIE OCHOBHBIX
ayieMeHTapHbIX (GyHKuui. [IpruMeHeHne mpou3BOAHON K
UCCIIEIOBAaHUIO (DYHKIMM M TOCTPOECHUIO TpaduKOB.
[Ipumepsr HCIIOJIb30BAaHUSA IIPOU3BOJHOU JUIs
HaXOXXJICHUS HAWIYYIIer0 pEeHIeHUsS B TPHUKIATHBIX
3ajadax. BTopas mpou3BojHas, €€ IeOMETPUYECKUU U
¢busmveckuit  cmbichn.  Haxoxkaenwe CKOpocTH — JUIst
npoliecca, 3alaHHoro GopMynnoil u rpaduKkom
Tema 6.3. IlepBooOpazHast 1 UHTETpaj [Tpumenenue OTIpeJIeIIEHHOTO UHTerpaja s | 6 1,2
HaxOXXJICHUs IUIOIIAAM  KPUBOJIMHEHMHOW  Tpamnenuu.
®opmyna Hetotona—IJleitonuna. [Ipumepsl mpuMeHeHHs
WHTErpaja B (GU3UKe U TEOMETPUHN
IIpoBepounasn pabora Ne5 Hauana 1
MaTeMaTHYeCKOro aHaJIHu3a
Camocmosmenvras paboma: Haxooxcoenue npouzsooHbIX ¢ NOMOWbBIO NPAsUll Oughghepenyuposanuuss nPoU3800HOU 10
npouszgedeHuss u cymmul. «Ymenuey» epaguxosé npoussoonoil. Ilocmpoenue epaguxkos @yHKyuu ¢ HOMOWLIO
npou3eooHoU. Buluucienue npocmetiuiux nepeoobpasHbIX ¢ UCNONIb308aHUEM MADIUY NeP8ooOpasHbIX. Beiuucienue
naowaoell KpUBOIUHeUHbIX mpaneyuil
B TOM YUCJIE:
Ilpakmuueckas noocomoexa:. 0
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Ilpakmuyeckue 3anamusa: YucnoBas IOCIEI0BAaTEIbHOCTb, CHOCOOBI €€ 3aJaHUs, BBIUYUCICHUS UJIECHOB
nociuenoBarenbHOCTH. [lpenen mocnenoBarenbHOCTH. beckoHeuHO yObIBarolas reoMeTpHYecKass IpOrpeccus.
[IpousBoHas: MEXaHUYECKUN U T€OMETPUUYECKUI CMBICT MPOU3BOAHON. YpaBHEHUE KacaTelbHON B 00IEM BUJE.
[IpaBuna u Qopmynsr nuddepenpoBanus, Tabnauia MPOU3BOIHBIX 3JIeMEHTapHbIX (yHKuui. McciaenoBanue
GyHKIMU C MOMOUIbIO NMpou3BoAHON. HaxoxkIeHue HauOOJIbIIEro, HAaMMEHBIIErO 3HAYEHUs U SKCTpEeMalbHbIX
3HayeHui ¢ynkuumu. WuTerpan u nepBooOpasznas. Teopema Hproroma—IJleitOnuna. [Ipumenenne uHTErpana K
BBIUMCIICHUIO (PU3MUECKUX BEIMYMH U IIOMAIEH.
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IMOBTOPEHUE 4
2 Kypc

3JIEMEHTBI TEOPUU BEPOSITHOCTEN U MATEMATUUYECKOU CTATUCTUKHA 7

Tema 7.1 DneMeHTb KOMOMHATOPUKHI OcHoBHBIE TTOHATHS KOMOMHATOPUKH. 3a7a91 HA MOJACUYET | 2 1,2
YyuCla pa3MelIeHUH, epecTaHOBOK, coueTaHuil. Pemenue
3amad  Ha nepebop BapuantoB. dopmyna OuHOMA
Herotona. CBoiicTBa OMHOMUHANBHBIX KOX((UIIUEHTOB.
TpeyronpHuk I[lackais

Tema 7.2. DneMeHThI TEOPUU BEPOSITHOCTEN CoObITHE, BEpOSATHOCTH  COOBITHS,  CIOXKeHHWe U | 3 1,2
YMHOKEHHUE BEPOSATHOCTEH.

Tema 7.3. D1eMeHTBI MATEMAaTUYECKOW CTATUCTUKU [IpencraBnenrie  gaHHBIX  (TaOnMIBI,  JIUArpammsl, | 2 1,2
rpadukm),

B TOM YUCJIE:

IIpaxmuueckas nodeomosxa: 0

Ilpaxmuueckue 3ansamus: Victopust pa3BUTHSI KOMOMHATOPUKH, TEOPUN BEPOSITHOCTEN M CTAaTUCTUKHU M MX POJIb B 7

pa3nuYHBIX chepax ueNoBeUeCKO >ku3HeaeaTenbHOCTH. [IpaBmia komMOuMHaATOpUKH. PemieHne KOMOMHATOPHBIX

3amad. Pasmenienus, coueranus u nepecranoBku. buaom HeroTona u Tpeyronpauk [lackans. [Tpuknagnsie 3agaum.

Kraccuueckoe onpezneneHne BEpOATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CyMME BEPOATHOCTEN. Bhruncinenue

BeposaTHocTel. [Tpukinannasie 3agaun. [IpeacraBnenne yncinoBeIX JaHHbIX. [ [pukiiagnbie 3agaumn.

I'EOMETPUSA 20

Pazgean 8. Ilpocreiimue crepeomMeTpuyecKue 3

Gurypsi

Tewma 8.1 IIpsiMbIe 1 IIIOCKOCTH B IPOCTPAHCTBE B3anMHOe pacronokeHue IByX MPsSMBIX B TIPOCTPAHCTBE. | 3 1,2
[TapannenpHOCTh MpSAMON U TIOCKOCTH. [lapamienbHOCTh
TJTIOCKOCTEM. [leprieHAMKYISIPHOCTH MPSIMOI "

12




iockoctu. IleprneHaukynsp U HakJIOHHas. YTOJI MEXIY
IPSIMOM U IUIOCKOCTBIO. JIBYIpaHHBIA Yroi. YTOJI MEXIy
iockocTsAMU. [lepneHauKynspHOCTh JBYX IUIOCKOCTEH.
I'eomeTrpuueckue npeoOpa3oBaHUs IIPOCTPAHCTBA!
napajyieNIbHbli  MepeHOC, CHUMMETpPUsi OTHOCUTEIIBHO
IJIOCKOCTH. [TapannensHoe IIPOEKTHUPOBAHUE.
N300pakeHne MpOCTPaHCTBEHHBIX QUTYD.

B TOM YUCJIE:

Ilpakmuuecxas noocomosxa. 0
Ilpakmuueckue 3auamus: Ilpu3HaKu B3aMMHOTO PACIONIOKEHHUS HPSIMBIX. YTOJI MEXIy HpsAMbIMU. B3aumnoe
pacroyio’keHue MpsIMbIX U IUIOCKOcTed. llepneHIukynsp M HakJIOHHAs K IUIOCKOCTU. YTOJl MEXAYy NpsMOH M
IJIOCKOCTBI0. Teopembl 0 B3aUMHOM pacloJIOKEHUHU MNPsSMOM U IMiaockocTu. Teopema o0 Tpex NEpHEHIUKYISIpax.
[Tpu3Haku 1 CBONCTBA NapajIeNIbHBIX U MEPIEeHAUKYISIPHBIX IIOCKOCTeH. PaccTosHuEe OT TOUKM /10 IJIOCKOCTH, OT
OpSMOM /10 TUIOCKOCTH, PACCTOSHUE MEXIY IUIOCKOCTSIMH, MEXIY CKPEIIMBAIOMIMMUCS NPSIMBIMU, MEXIY
IIPOM3BOJILHBIMU (UrypaMu B HpocTpaHcTBe. IlapajuienbHoe NpPOEKTUpPOBAaHME U €ro cBoiicTBa. B3aumuoe
pacIioyio’keHNe MPOCTPAHCTBEHHBIX (PHUTYD.
Pazgen 9. MHOrorpaHHMkm ¥  Teja 13
BpalieHust
Tema 9.1. MHOTOTpaHHHUKH Bepmmmnbl, peOpa, rpanu MHororpaHHuka. Ilpusma. | 4 1,2
[psimas npusma.  [IpaBuipHas — mpusMa.
[Mapamnenenunen. Ky6. [lupamupa.  IlpaBunbpHas
nupamyaa. YcedeHHas nupamuaa. Terpasap. Cummerpun
B KyOe, B MapajulejienuIene, B NpU3ME U INHUpaMUJE.
Ceuenus ky0a, mpu3mbl U nupamuisl. [IpencraBnenue o
MpaBUJIBHBIX ~ MHOTOTpAaHHHMKax  (TeTpa’jpe, KyoOe,
OKTadJIpe, JOJAEKadApe U UKOCAIPE).
Tema 9.2. Tena n MOBEPXHOCTH BpalEHUS Humuaap w koHyc. YcedeHHbIH KoHyc. OcHoBaHme, | 2 1,2
BBICOTA, OOKOBasi MOBEPXHOCTh, 00pa3yrolas, pa3BepTka.
OceBble ceyeHHs U CeYeHUs], MapaiieIbHbleé OCHOBAHUIO.
Hlap u cdepa, ux ceuenus. KacarenbHas MIOCKOCTh K
chepe.
Tema 9.3. I3mepenust B reoMeTpuu Ob6vem u ero wusmepenue. HHrerpanbhas Qopmyna | 6 1,2

obbema. @Dopmyinsl o00beMa Kyba, MPSAMOYTOIHHOTO
napajulejenunena, Npusmel, 1uianHApa.  DPopMylibl
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o0bemMa mnMpamMuIbl U KoHyca. Dopmysbl IUIOMAAN
MOBEPXHOCTEH NMIMHIApAa U KoHyca. Dopmynsl o0bema
mapa u miomaan cdepsl. Ilogobue Ten. OTHOLIEHMS
TUTIOIIAJIeH MOBEPXHOCTEH 1 00BEMOB OJOOHBIX Tell.

IIpoBepounasi padora Ne 6 MHOrOrpaHHUKH M TeJia

BpallleHUusl
B TOM 9UCJIE:
IIpaxmuueckas noozomoexa:
Ilpakmuueckue 3anamusa: Pa3nuuHble BUABI MHOTOIpaHHUKOB. Mx wu3o0pakenus. CedeHus, pa3BepTKU 11
MHoOrorpaHHukoB. Ilnomane noBepxHocTtu. Buael cummerpuil B mpoctpancTtBe. CHUMMETpHUS Tell BpAIICHUS U
MHOTOTpaHHUKOB. Brruncienue miomaseii 1 00beMoB.
Paznen 10. KoopamHaTtel U BeKTOpPbI B
IMPOCTPAHCTBE
Tema 8.5. KoopauHaTel 1 BEKTOPbI [IpsmoyronbHast (OekapToBa) CHUCTeMa KOOpIHMHAT B 1,2
npocrpancTBe. Dopmyna pacCTOSHUS MEXIY JBYyMs
TOuKamMu. YpaBHeHUs cdepbsl. Bekrtopsl. Moaynb
BekTopa. PaBeHcTBO BekTOpoB. ClOXEHHE BEKTOPOB.
YMHOK€EHNE BEKTOpa Ha 4ucio. Pa3noxeHue BEeKTopa 1o
HampaBJIEHUsM. YTOJI  MEXKIy JBYMS  BEKTOPaMHU.
IIpoekuust BexkTopa Ha ocb. KoopauHatbl BeKTOpaA.
CkansgpHoe mnpousBefeHHE BeKTOopoB. lcrnonb3zoBaHue
KOOpJAWHAT U BEKTOPOB IIPH PELIEHUH MaTEMAaTHUYECKUX U
MIPUKJIaIHBIX 3a]1au.
Camocmosmenvras paboma: Ilocmpoenue u «umenuey cmepeomempuueckux uepmediceli Pewenue necnoocHvix 10
3a0ay Ha 00KA3amenbCmed C UCNONb308AHUEM NPUSHAKOS NAPANNelbHOCMU, NePNeHOUKYISAPHOCIU, meopembl O
mpex nepneHoOukyasapax. Pewenue 3a0au na MHO202pAHHUKU € UCNONL308AHUEM PACCMOMPEHHLIX OnpedeieHull,
ceoticmé  u gpopmyn. Pewenue 3a0au na mena 8pawjeHusi ¢ UCNONb308AHUEM  PACCMOMPEHHBIX ONpedeneHuUl,
ceolicms 1 hopmyI.
B TOM YUCIJIE:
IIpakmuyeckas no020moexa.
Ilpakxmuueckue 3anamusa: Bexrtopsl. JlelicTBus ¢ BekTOopamu. JlekapToBa cucTemMa KOOpPJIWHAT B MPOCTPAHCTBE. 3

YpaBHEHHE OKPYKHOCTH, CPEpbI, TUIOCKOCTH. PaccTosiHue Mexay Toukamu. J[eWCTBUS ¢ BEKTOpaMU, 3a/laHHBIMH
koopauHatamu. CKalsipHOE TMPOW3BEICHHE BEKTOPOB. BeKkTOpHOE ypaBHEHME MNPSIMOM M IUIOCKOCTH.
Hcnonbs3oBaHne BEKTOPOB MPHU JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.




INIOBTOPEHME

B TOM UHCIJIE:

Hpakmuuecmte 3anuamus: PenieHune 3aaa4 110 pasgciaM anre6pa, Haydajla aHaJIn3a U rCOMCTPUI 9
BCEI'O: 151 uac 104+47cp

B TOM YUCIJIE:

Hpakmuuecmte 3AaHAMUA

Dk3amen no npeamery OYI1.06 MatemaTuka (6a30BbIil YpOBEHB)
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3. YCJIOBUs PEAJIM3ALIUUA TPOI'PAMMBI IPEJIMETA

3.1 Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

1. KaOuner (u1st rpynnoBbIX 3aHATHI).

2. WHTepakTBHAs JOCKa

3. MoOWIBHBINA KOMITBIOTEPHBIH KaOWHET (TIpu HEOOXOJMMOCTH)

4. PaznaTounblii MaTepual (TeCTbl, 3alaHus U1 CAMOCTOATENbHOM paboThl, TPOBEPOUHBIE

3a/IaHus U T.11.).

[lpu opranuzamuu OOy4YeHHS C HCIOJIb30BAHHEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI U 3JIEKTPOHHOTO OOYYEHHS y OO0y4YaIoUIUXCs U MPENoaBaTelis JOHKHBI ObITh B
HAJIMYUHA TICPCOHAIBHBIA CTAllMOHAPHBIA KOMITBIOTEP, IUIAHIIET, HOYTOYK C HAJMYHEM
MUKpPO(OHA U KaMEPHI; JOCTYI K ceTH MHTEepHET.

3.2. Y4eOHO-MeToanYecKoe o0ecneyeHue

OcHOBHBIC MCTOYHUKHU

MaremaTuka: anreOpa 1 Hayaja MaTeMaTHYeCKOTo aHanusa, reomerpus. ['eomerpus. 10-11
kinacchl [Tekcr] : yueOHHK a7st 00111e00pa3oBaTeIbHBIX OpraHu3aluii: 6a30BbINd U
yrinyonennsiit yposuu / JI. C. AtanacsH [u ap.]. - 5-e uznanue. - Mocksa : [IpocBemnienue,
2018. - 255 c. : mi. - 3aka3z Ne 51892CM. - ISBN 978-5-09-053287-7. (Haknaguast Nel7)
MaremaTuka: anredpa 1 Hayajga MaTeMaTHYeCKOT0 aHaInu3a, reoMeTpus. AnreOpa u Havana
MaTemaruueckoro ananusa. 10-11 kmaccesr [Teker] : yueOHuK 17151 00111€00pa30BaTENbHBIX
opranm3anuii: 6a3oBeIil u yriayonennsiit ypoau / FO. M. Komsrus [u ap.] ; Anamos 1. A.
[v np.]. - 4-¢ uznanue. - Mocksa : [IpocBemenune, 2017. - 463 c. : mi. - 3aka3 Ne 4742, -
ISBN 978-5-09-045929-7. (Haxagnas No35)

Martemaruka: anreOpa 1 Hayajia MaTeMaTUYECKOro aHanu3a, reomerpus. ['eomerpus. 10-11
KJIACChI: YUeOHWUK /I 001ieo0pa3oBarenbHbIx opranusanuii/ JI.C. AtanacsH u ap.. - 9 - e.
u3z. - M .: Tlpoceenienne, 2022. - 287 c. (Haknaguas 2-2022)

Muxeesa, E. B. Undopmaruka. [Ipaktukym [Tekcr] : yaeOHOe nocoOue aiisi CTYyJEHTOB
yupexJIeHul cpeaHero npodeccuoHanbHoro oopaszosanus / Enena Bukroposna, O. U.
Turosa ; E. B. Muxeesa, O. . Turosa. - 2-e uzganue. - Mocksa : Axkanemus, 2018. - 224 c.
: ui. - 3aka3 Ne 40932, - ISBN 978-5-4468-6279-5. (Haknaguast No28)

Muxeesa, E. B. Undopmartuka [Teker] : yaeOHUK A CTYJEHTOB YUPEXKICHUN CPETHETO
npodeccuonansHoro oopazosanus / Enena Buxktoposna, O. U. Tutosa ; E. B. Muxeesa, O.
. Tutosa. - 2-e uznanue. - Mocksa : Axagemust, 2018. - 400 c. : w1 - 3aka3 Ne 8464. -
ISBN 978-5-4468-6564-2. (Haknamnas Ne28)

Matemartuka u nHpOpMaTHKa : YUeOHUK U MPAKTUKYM AJIs CPEIHEro MpoheCCHOHATHLHOTO
obpazosanus / T. M. bensesa [u np.] ; moxn penaknueit B. JI. Dnpkuna. — 2-¢ u3j., mepepad.
u pon. — Mocksa : U3natenbctBo FOpaiit, 2022. — 402 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-10683-1. — Texkcr : anekrponHsIii // OOpa3oBaTenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490088 (mata obparenus:
14.01.2022). JoroBop Ha OKa3aHuE yCIyT 1Mo mpeaoctapieHuto noctymna Kk ObC "HOpait" No
4887 ot 15.11.2021

3.3 Opranmsanus o0pa3oBaTeIbHOr0 MpoLecca HA 3aHATHAX MO y4deOHOMY
npeaMery

Peasm3anusi BOCIUTATENbHBIX ACHIEKTOB B NpoLecce YUeOHbIX 3aHATHH
Ha 3aHATHSAX HCMONB3YIOTCS BOCMUTATENbHBIE BO3MOXHOCTH COJEp)KaHUS y4eOHOTO
peaMeTa 4epe3 co3anne OJaronpusTHBIX YCIOBUN JIJIsl MPUOOPETeHUsI 00YJArOIITUMUCS OTbITa
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OCYILIECTBIICHHS COLMAIIBHO 3HAUMMBIX 7€, Iepeaady oO0y4aromuMCsl COLMaIbHO 3HAYMMBbIX
3HAHUW, pa3BUBAIOIIME UX JIO0003HATEIBHOCThH, IO3BOJISIONIME MpPUBJIEYb WX BHHUMaHHE K
SKOHOMHUYECKUM, IOJUTHUYECKUM, SKOJIOIMYECKMM, TyMaHUTapHbIM @po0JieMaM Hallero
oOuiecTBa, (GOPMHUPYIOIINE UX TYMAHUCTUYECKOE MUPOBO33PEHNE U HAYUHYIO KAPTUHY MUDA.
HcnoJjib30BaHHEe AKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBe/ieHUs 3aHATHI

B nemsax peanuzanyu  KOMIIETEHTHOCTHOTO IOAXOAA, HPEIyCMOTPEHO HCIIOIb30BAHHE B
00pa30BaTeIbHOM TIPOIIECCE AKTUBHBIX M HWHTEPAKTHBHBIX (OPM MPOBEACHUS 3aHATHHA
(KOMIIBIOTEPHBIX CHUMYJISLIMMA, JI€JOBBIX M POJEBBIX HUIp, pa3dopa KOHKPETHBIX CHUTYaIuH,
NICUXOJIOTHYECKUX M UHBIX TPEHUHIOB, TPYIIIOBBIX JUCKYCCHIA) Ui (POPMHUPOBAHUS U PA3BUTHUS
001X 1 MpoeCcCUOHATbHBIX KOMIIETEHIUN 00yYaroXCs.

3.4. OcobdenHocTH peaju3anuu nporpammel ¢ npumenenem 10T u 90

B ocoObix ciydasx (kapaHTHH, aKTHPOBaHHbIE JAHM M JIp.), BO3MOKHA OpraHU3aLUs
ydgeOHOro mpormecca B (GopMe  JUCTAaHIIMOHHOTO OOy4YeHHUs (DJIIEKTpOHHOE OOydeHHe u
JTUCTaHIIMOHHBIE 00pa3oBaTeIbHbIE TEXHONOTUH). [loa 37eKTpOHHBIM O0yYeHHEM MOHUMAETCs
opranu3aiys 00pa3oBaTeIbHON IESTEIBHOCTH C IPUMEHEHHEM COJeprKalielics B 0a3ax JTaHHBIX
U HUCHOJB3yeMOW TIpW  peanu3alu  o0pa3oBaTeNbHBIX HporpamMM  HHPOpPMAIUU U
ofOecreunBarOMMUX €€ 00paboTKy MH(POPMAIMOHHBIX TEXHOJOTHM, TEXHUYECKUX CPEACTB, a
TaKkke WH(POPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHBIX CeTeH, OO0eCIeYnBaOMUX Mepeaady Io
JUHUSAM CBSI3U YKa3aHHOW HH(OpMAIH, B3aMMOJCHCTBHE OOYYalOmIMXCS U TeIaroru4ecKuxX
paboTHukoB. Ilox JOUCTAaHLUMOHHBIMM  OOpa30BaTENbHBIMU TEXHOJOTMSMH IOHHMAIOTCA
o0Opa3oBaTeNbHble TEXHOJOTHH, pealiu3yeMble B OCHOBHOM C MPUMEHEHUEM HH(OPMAIOHHO-
TEJIEKOMMYHUKALMOHHBIX CETeH IpPH OIOCPEJOBAHHOM (HAa pAcCTOSHUHU) B3aUMOAECHCTBUU
00y4aromuxcs U MeJarorndyeckux paboTHUKOB.

JlucraHuvoHHOe  00ydeHHe, B  3aBUCUMOCTH OT TEXHUYECKMX  BO3MOXKHOCTEHN
0o0y4aromuxcsi, MPOBOJUTCS C UCMOJIB30BaHUEM TaKuX (HOPM MPOBEACHUS 3aHATHI Kak OHJIAMH-
YPOKH, OHJIAH-KOH(EPEHIINH, OHJIAWH-JICKINH, HWCIOJIb30BAaHUE BHUICOYPOKOB, IMPE3CHTAIUH,
BO3MOXHOCTEH 3JIEKTpOHHBIX OOpa3oBarenbHbIX Mmiaargopm VYuu PV, pemy OI'D, f.xnacc,
POUI u gp, a Tak e B aNbTepHATUBHBIX (HOpMax, MpelycMaTpUBaAIOIIUX paboTy 00yJaroumxcs
[0 OCBOEHHMIO MPOTrPaMMHOIO MaTepual ¢ Y4eOHbBIMM U JMJAKTUUYECKUMH IOCOOMSIMH,
MapLIpyTHBIMU JHUCTaMH. JIMCTaHLIMOHHOE OOydYeHHE COINPOBOXKAAECTCA KOHCYJIbTUPOBAHUEM
oOyyaromuxcst M HMX pojauTeNed (3aKOHHBIX MpeJacTaBUTeNel) B JIOOOW JOCTYMHOM
JTUCTAaHIIMOHHOM (opMme.

OObyuaromumMest obecriedeH JOCTYN K pecypcaM 3IIEeKTPOHHO-OMOIMOTEYHON CHCTEMBI
(anexTponHOM 6ubmmoreke) FOpaiiT u Jlans.
4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA ITPEAMETA

KoHTposib W oOLeHKa pe3ylbTaTOB OCBOCHHS y4eOHOro TpeaMeTa OCYIIECTBIAETCS
MpernoiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUYCCKUX 3aHATUH U JIaOOpaTOPHBIX padoT,
TECTUPOBAHUS, & TAaK)KE BBHITIOJHEHHS OOYUYAIOUTUMUCS WHANBUAYAIbHBIX 33JaHUN, MPOEKTOB,
HICCIIENOBAHUMN.

Texymuii KOHTPOJIb U MPOMEKYTOUHAS aTTECTAIHs MPEyCMaTPUBAIOT BBIMOJTHEHHE PaboT (UX
YacTH) B TECTOBOHM (hopMe, COCTaBICHHBIX Ha ocHOBe 3amanuu u3 Oanka DUOKO (BIIP B
CIIO) u otkpeiToro 6anka 3aganuit ®UIN no noaroroske k EI'D.

dopma
OcBoeHHbIe YMeHNS, IToka3aTenu oLeHKH
KOHTPOJIA ¥
YCBOCHHBIC 3HAHUA pe3yabTara
OLICHUBAHUS
1) YMeTh MNpOBOAUTE TOXKACCTBCHHBIC Pacno3nanue wun PE3YIbTATUBHOC IIucemenHoe
npeobpazoBaHus palMOHANBHBIX, | IPUMEHEHNE CBOWCTBA KOPHEMH, | pelIeHne 3a/1a4
UppallMOHATIBHBIX, JIOrapu(PMHUUYECKHX | CTeTeHel, J0rapu¢pmoB,
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U TPUTOHOMETPUYECKUX BBIPAKEHUII;

TPUTOHOMETPHUYCCKUX
Heo0X0IUuMbIE
peoOpa30BaHus BBIPAKCHHIA.

byHKIHH,
TUIst

2) YMeTh perath NoKa3aTelbHbIC,
UppalMOHaTIbHBIE, JIOrapu(MUYECKUE U
TPUTOHOMETPUYECKUE YPABHEHHUS U
HEPaBEHCTBA; pellaTh CUCTEMBI
YpaBHEHUI W3Y4YEHHBIMU METOJIAMH;

Omnpenenenue THUma M crocoba
peleHus HPOCTEHIINX
HppPalUOHAIIBHBIX,
norapuGMUUECKUX,
I10Ka3aTCIbHbBIX,
TPUTOHOMETPUYECKHX YpPaBHCHHUH,

ITuceMmenHoe
peleHue 3aaa4y

HEPAaBEHCTB U  HUX  CHUCTEM;
HaXO0XJICHUE peleHus
MPEJJI0KEHHBIX 3aJaHHI
Bocnpoussenenne  nonydyeHHBIX | Beimonnenue
3) YMers CTPOUTH rpaduKy | yMEHHH  UIi  TIOCTPOCHUS M | MPAKTHYECKUX
3JIEMEHTApHBIX (YHKUMH U IPOBOJUTH | IpeoOpa3oBaHus rpaduKoOB | 3alaHuil,  TecThl
npeoOpa3oBaHus TpaduKOB, HCIONIB3YS | HIEMEHTAPHBIX GyHKIMH; | HA «YTCHUE»
W3Y4YEHHBIE METOJIbI OIKCBIBaHUE CBOICTBa QyHKUUH C | rpadukoB
MOMOIIIBIO TpaduKa.
4) VYmerp npuMeHATh  ammapar | BocnpousBeneHue — HodydeHHBIX | BeimonHeHue
MaTE€MaTUYeCKOro0 aHalu3a K PEIICHUI0 | 3HAaHUHI u YMEHUH | IPAKTUYECKUX
3aj1a4 MaTeMAaTHYECKOTO aHaiau3a Juisl | 3aJaHUi,  TECTbI
ONMCAHMsI CBOMCTB (YHKIMH U | HA «YTECHUE»
MOCTPOEHUS IPaGUKOB rpauKoB
5) VYmerp npuMeHsAT, OCHOBHbIE | Pacrio3HaBaHue u pe3ynbTaTuBHOE | BhinmonHeHue
METO/bl T€OMETPUH (IIPOEKTUPOBAHMS, | IPUMEHEHHE CBOICTB U | IPAKTHYECKUX
npeodpazoBaHui, BEKTOPHBIM, | IPU3HAKOB IIPOCTPAHCTBEHHBIX | 3alaHUU

KOOPJMHATHBIN) K PEIICHHUIO 3a/1a4

buryp yia HaXOXKJIEHUSl pEelICHUS
MIOCTABJIEHHBIX 3aJ1ay.

6) 3HaTh TeMaTHUeCcKUi MaTepHuan
Kypca

DopMyJIUPOBAHUE  OIpPEIEICHUIN
MIPOCTPAHCTBEHHBIX duryp,
IIEPEYUCIIEHNE UX CBOMCTB.
Knaccugpunuposanue BUJIOB
BBIPAKEHUN YpaBHEHUH,
HEpPaBEHCTB (B COOTBETCTBUU C
paszaenaMu IIPOrPaMMHOTO
Marepuana), COMOCTABJICHHE WM
HEOOXomuMBIX  dopmyn s
pelieHns 3a1a4.

Tect ¢ BbIOOpPOM
OTBETA,
BBITIOJTHEHHE
MPAKTHICCKIX
3aJlaHuN

KpnTepnu Ol€HUBAaHUA YCTHBIX OTBETOB

- OIICHKA «5» BBICTABJACTCH, €CJIM YYCHHUK:
- MOJIHO paCKpbUI COACP)KAHUC MAaTCpHaJIla B 06’beMe, npeaAyCMOTPCHHOM nporpaMMoﬁ n

Y4eOHHUKOM;
- UBJIOXKWI MaTepuall TPaMOTHBIM  SI3BIKOM B OIpPEACIICHHOW  JIOTMYECKOU
MOCJIEIOBAaTEILHOCTH, TOYHO HCMOJB3YysSd MaTEMaTHYECKYI0 H  CIEIHATU3UPOBAHHYIO

TCPMUHOJIOTUIO U CUMBOJIUKY,

- MPaBUJIILHO BBIMOJHWI Tpaduueckoe N300pakeHHE aJrOpUTMa W HHBIE YEPTEXKU U

rpaduKu, COMYTCTBYIOIINE OTBETY;

- [IIOKaszajl YMCHHUEC WILUIIOCTPUPOBATE TCOPETUUYCCKUC TIOJOXKCHUSA KOHKPETHBIMU
InpuMepamMu, IpUMCHAIATH UX B HOBOM CUTYallMH ITPU BBITIOJIHCHU N NPAKTUYCCKOTO 3aJaHH A,
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- IPOJEMOHCTPHUPOBAl YCBOECHHE paHEEe U3YYEHHBIX COIYTCTBYIOIIUX BOIIPOCOB,
cpOpMUPOBAHHOCTH U YCTOMYMBOCTD MCIIOIB3yEMBIX IIPU OTBETE YMEHHUI1 U HABHIKOB,;

- OTBEYaJl CAaMOCTOSTEJIEHO 0€3 HaBOASAIIUX BOIPOCOB MPEIOAaBaTENIs.

- OLIEHKA «4» BBICTABJISAETCS, €CIIU:

- OTBCT YIOBJICTBOPSACT B OCHOBHOM Tpe60BaHI/I$IM Ha OLICHKY <<5)), HO IMpU 3TOM HUMCCT
OJIH M3 HEJOCTATKOB:

- B HU3JIOKCHUU OONYIICHBI HEeOOIbIIINE Hp06eJIBI, HEC HCKazuBHINC JIOTUYCCKOI'O H
MH(OPMAIIMOHHOTO COICPKAHUS OTBETA;

- JIONYIIEHBl OAMH-JBA HEJOYETa IPH OCBELICHHMH OCHOBHOIO COJAEP)KaHHS OTBETa,
UCTIPaBIICHHBIE 110 3aMEYaHHIO [TPENOAaBaTENs;

- JOIMYIICHBI ommnbOka mim Ooliee ABYX HCOOYCTOB IIPU OCBCHICHHUHU BTOPOCTCIICHHBLIX
BOIIPOCOB HJIM B BBIKJIAJIKAX, JIETKO HCIPABJICHHBIE 110 3aMEYaHHUIO ITPETI01aBaTels.

- OlleHKA «3» BBICTABJISAETCS, eCJIN:

- HENOJHO WJIM HEIMOCIEA0BATEIbHO PACKPBITO COJACp)KaHHE MaTepHana, HO IOKAa3aHO
o0111ee MTOHUMaHKE BOMIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOUHBIC JJIS TaTbHEUIIIETO
YCBOGHHUS TNPOrpaMMHOTO MaTrepuaia, WUMEIHCh 3aTPYIHEHHs WIM JOMYIIEHbl ONIMOKH B
OIpCaACIICHUU HOHﬂTHﬁ, HUCIIOJIB30BaHUU TCPMUHOJIOTHUH, YCpTeIKAx u BBIKJIaJIKaX,
UCTIPABIICHHBIE TTOCIIE HECKOJIBKHX HABO/SIIMX BOIPOCOB MTPENOaBaTes;

- CTYACHT HC CIIpaBUJICA C NPUMCHCHUCM TCOPHU B HOBOH CUTyallu IIPU BBIITOJIHCHUHA
MPaKTHYECKOT0 3aJIaHMs1, HO BBIIOJIHIII 3a/IJaHHs 00SI3aTEIBHOTO YPOBHS CIIOKHOCTH O IaHHOM
TeMe,

- IIPY 3HAHUU TEOPETHYECKOT0 MaTepHala BbISBICHA HEJOCTaTOYHAs! CPOPMUPOBAHHOCTD
OCHOBHBIX YMGHI/Iﬁ 1 HAaBBIKOB.

- OIIEHKA «2» BBICTABJISETCS, €CIIU:

- HE PACKPBITO OCHOBHOE COJIEpKAaHUE yueOHOrO MaTepuaia;

- 0OHapy)KEHO HE3HAHUE WM HEMOHMMAaHHE CTYACHTOM OOJIbIIEH M Hauboee BaKHOM
yacTu yueOHOro MaTepuala,

- JIOMYIIEHb! OIIMOKU B ONpPE/IEICHUN MOHATHH, MPH HCIOJIb30BAaHUHM TEPMUHOJIOTHH, B
YCPTEIKAX, OJIOK-CXEM M HHBIX BBIKJIAJKAaX, KOTOPBLIC HC HCIIPABJICHLI ITOCJIC HECKOJIBbKHUX
HaBOJIAIIMX BOIPOCOB IpenojaBaTes.

- oleHKa «1» BBICTABJIsIETCS, €CJIN:

- CTYIEHT OOHapyXWJ TOJHOE HE3HAHHWE M HEMOHHMMAaHHE H3y4aeMoro Yy4eOHOTro
mMarcepuajia Uil HE CMOI' OTBETUTh HU HAa OJUH M3 IIOCTABJICHHBIX BOIPOCOB IO U3y4aCMOMY
Matepuainy.

15l MMCBMEHHBIX padoT ONpenesaiOTCH CJeyoIye KPUTEPHH OLICHOK:

- OIIEHKA «5» CTABHUTCS, €CJIU:

- paboTa BBINOTHEHA TTOJIHOCTHIO;

- B TEOPETUYECKHUX BBIKJIA/IKaX PEIIeHUsI HET MPOOENIOB U OLINOOK;

- OLIEHKA «4» CTABUTCS, €CJIU:

- paboTa BBIMOHEHA MOJIHOCTHIO, HO 000CHOBAHUS IIAr0B PEUIeHUS HETOCTATOYHBI (ecln
yMeHHe 000CHOBBIBATh PACCYKICHUS HE SBIUIOCH CIIEIUATBLHBIM 0O0BEKTOM ITPOBEPKH);

- IOMYIIIEHA OJIHA OIIMOKA WIIM JBA-TPU HEJ0YETa.

- OLIEHKA «3» CTABUTCS, €CJIU:

- IOMyIIeHbI 0oJiee OJTHOM OMMOKHU WIIH IBYX-TpPEX, HO CTYACHT BJIaJeeT 00sS3aTeIbHBIMU
YMEHUSMH I10 TPOBEPSIEMON TEME.

- OIIEHKA «2)» CTABUTCH, €CJIH:

- JIOMYIICHBI CYIECTBCHHBIC OIIMOKW, TIOKa3aBIIWE, YTO CTYAEHT HE BJaJeeT
00s13aTeTbHBIMU 3HAHUSMU IO TAHHOU TEME B MOJTHON Mepe.

- oueHKa «1» cTaBUTCS, €CJIU:
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- pabora mokasajna MOJHOE OTCYTCTBUE Yy CTy/EHTa 00s3aTeNbHbIX 3HAHUN M YMEHUH 10
MPOBEPAEMOI TEME.
151 TeCTOBBIX PA0OT ONpeNeasTCs ceAVIonue KPUTePUH OLleHOK:

C [IOMOLIBIO KOOOPUITMEHTA YCBOEHUA K

K=A/P, TJE A - KOJIMYECTBO HABPAHHbIX BAJIUJIOB, P- MAKCHUMAJIbBHOE

KOJIMYECTBO BAJIJIOB
KO3PPUIMEHT K OIEHKA
0,9-1 5
0,7-0,8 4
0,45-0,6 3
MEHBIIE 0,45 2
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