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HAUMEHOBAHUE JUCHHUIIVIMHBI: OYIL.03 MATEMATUKA.
1. AHHOTALIMUSA K TIPOT'PAMME
1.1. Ob6saacTh NPpUMeEHEeHHUS TPOTPAMMBI

[Iporpamma yueOnor mucummuimabl OVYIL.03 «Marematuka» SBISE€TCS YacThbl0 OCHOBHOM
OpOTpaMMbl  TIOJATOTOBKHM  CIIEHUAIMCTOB  CPEIHEr0 3BEHA [0  CHEHHAIBHOCTH  CPEIHEro
npodeccuoHaibHOro obpaszoBanus (manee - CIIO) 09.02.07 HWuapOpManMOHHBIE CHCTEMBI |
porpaMMHUpOBaHNe U pa3paboTaHa Ha ocHOBe PDenepaabHOr0 rOCYIapCTBEHHOTO 00pa30BaTELHOTO
CTaHjaapTa cpeaHero ooémiero oOpa3oBaHMs, YTBEp:KIEHHOro mnpukazoMm MunoOpHayku Poccum ot
09.12.2016 roma Ne 1547, wu denepanbHOil 00pa30BaTEIBHOM MPOrPAMMBI, YTBEPKICHHON
Munnpocsenienust Poccun ot 18 mast 2023 rona Ne 371.

1.2. Mecto y4yeOHOW AMCHMILVIMHBI B CTPYKType HPOrpaMMbl NOATOTOBKH CIEIHAJHMCTOB
Cpe/lHero 3BeHa:

Huctunmuna OVYIL03. «Marematuka» sBIsSeTCS Y4YEOHBIM MPEIMETOM IO 00s3aTEIHHOM
npenaMeTHoi obnactu «Marematuka u undopmarukay DI'OC cpennero oburero obpazoBaHus U
n3ydaercs Ha 1 kypce.

Matematuka — OMOPHBIA MpPEAMET AJI U3yYEHUS CMEXKHBIX TUCIUIUIMH, YTO JAeNaeT 0a30BYIO
MaTeMaTUYECKYIO IOJIrOTOBKY HEOOXOANMOM.

Jis ocBOGHMSI NAHHOW TUCIUIUIMHBI OOYyYaroIlMecs HWCIOJB3YIOT 3HAHUS, YMEHHS, HABBIKH,
CIOCOOBI JIEATENbHOCTH U YCTAaHOBKU, KOTOPbIE OHU MOJYYHJIM B MPOLECCE M3YUYEHUS TUCIUILINHBI
IIPU MOJIYY€HUH OCHOBHOTO 00111ero 00pa3oBaHusl.

1.3. lesn u 3agaumM y4eOHOM AUCHUIIMHBI — TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHUSI Y4eOHOM
AUCHUILTMHBI

Conepsxanne nporpammbl quctdiinabl OYIL.03. «MaTtemaTukay HampaBIeHO Ha JTOCTHIKCHHE
CIEAYIOIIUX LETIEH:

— (QopMupoBaHWE  IIEHTPAJTBHBIX  MATEMAaTHYECKUX  TMOHATUA  (YUCITO,  BEIMYMHA,
reoMeTpuueckas Gurypa, nepeMeHHasi, BEposATHOCTb, PYHKIIHS), 00eCTIeYNBAIOIINX MPEEeMCTBEHHOCTh
U TIEPCIEKTUBHOCTh MAaTEMAaTUYECKOr0 00pa30BaHus 00yUYarOLIUXCs;

—  TOJBEJEHUE OOYYAIOIIMXCS Ha JIOCTYIMHOM I HHX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MAaTeMaTuKN " OKPY)KaIOHICFO ana, IIOHNMAHHUEC MAaTCMAaTUKN KaK YacCTUu 06[116171 KYJ'II)TypBI
YeJI0BCUYCCTBA;

— pa3BUTHE  UHTEIJIEKTyadbHBIX W TBOPUYECKHUX  CIOCOOHOCTEW  oOywarommxcs,
HOSHaBaTCHBHOﬁ AKTUBHOCTH, HCCICOOBATCIBbCKUX YMCHHﬁ, KpI/ITI/I‘-IHOCTI/I MBIIJICHUA, I/IHTepeca K
W3YYECHUIO MaTEMaTHKU;

—  (¢dopmupoBanre (YHKIIMOHATIHLHOW MAaTeMaTUYECKOW T'PaMOTHOCTH: YMEHHs Paclo3HaBaTh
MATECMATHUYCCKHUEC ACIICKTHhI B peaJILHLIX JKN3HCHHBIX CI/ITyaHI/IHX nu HpI/I H3y‘IeHI/II/I )IpyrI/IX y‘-Ie6HBIX
MIPEIMETOB, TPOSBICHHSI 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (POPMHUPOBATH WX HA S3BIKE MATEMaTUKU
n Cco3JaBaTb MAaTeMaTU4YCCKUE MOJCIIN, HpI/IMeHﬂTI) OCBO@HHI)If/i M&TﬁM&TH‘I@CKI/IfI armapaT JJISA
pellleHus TMPaKTUKO-OPHEHTUPOBAHHBIX 3a7ad, WHTEPIPETUPOBATh M OIEHUBATh IMOJyUYECHHBIC
PE3yIIbTaTHI.

B mporpammy BKIIIOUEHO CcOAEpKaHHE, HAMpaBlIeHHOE Ha (OPMHUpPOBAHUE Y CTYJIEHTOB
KOMIIETEHIINH, He00X0AUMBIX i1t kKadecTBeHHOro ocBoeHust OITOIT CITO na 60a3e 0CHOBHOI'O OOIIETO
00pa30oBaHUs C MOJTYYCHUEM CPETHETr0 O0IIeT0 00pa30BaHus.

2. IEPEYEHb IJIAHUPYEMBIX PE3VYJIIbTATOB OBYYEHUS MO AUCHUIIJIMHE,
COOTHECEHHBbIX C INVIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHUA
OBPA30BATEJIbHOM ITPOI'PAMMBI.

Copnepxanune aucummiauael OVIL.03. «MartemaThka» OpPUEHTUPOBAHO HA IOATOTOBKY
00y4aroIuxcsi K OCBOCHHUIO NMPO(ECCHOHAIBHBIX MOIYJIEH MpOrpaMMsbl MOATOTOBKU CHEIMATIMCTOB
CIIO no cneunansroctu 09.02.07 MHpOpMAaLIMOHHBIE CUCTEMBI U IPOTPAMMUPOBAHUE U OBJIAJACHUIO
KJIFOYEBBIMH KOMIETEHIUSAMMU:



- OK 01. BeiOupaThs ciocoObl pemieHus 3a1a4 npoGpecCHOHATBHON JeTETbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

— OK 02. MWcnonb3oBaTh COBpPEMEHHBIE CpEACTBA IIOMCKa, aHalIW3a W
UHTEpIpeTaun HHPOpMaMK M WHGOPMALMOHHbIE TEXHOJOTMH JJIsi BBINOJHEHUS 3a/1a4y
npodeccuoHaNbHOM e TeNIbHOCTH;

— OK 03. IlnanupoBaThb M peaaM30BBIBATH COOCTBEHHOE MpodecCHOHANbHOE U
JUYHOCTHOE pa3BUTHE, MPEINPUHUMATEILCKYIO JESATeNbHOCTh B IMpodeccnoHalbHOi cdepe,
MCIOJIb30BaTh 3HAHUS MO NPAaBOBOM M (PUHAHCOBOW I'PaMOTHOCTH B PA3IUYHBIX KU3HEHHBIX
CUTYaIUsX;

— OK 04. 3¢ddexTrBHO B3aMMOIEHCTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMAH/JIC;

— OK 05. OcymecTtBidaTh YCTHYIO U INHCbMEHHYK0 KOMMYHUKALIMIO Ha
roCy/IapCTBEHHOM si3bIke Poccuiickori dDepepanuu ¢ y4eTOM OCOOCHHOCTEH COIMAIBHOTO U
KYJBTYPHOTO KOHTEKCTA;

- OK 06. IIposBisTh rpaXkAaHCKO-NATPUOTHYECKYIO MO3UIUIO, IEMOHCTPUPOBATh
OCO3HAHHOE IIOBEICHUE HA OCHOBE TPAJWIIMOHHBIX POCCHUICKUX JTYXOBHO-HPABCTBEHHBIX
[IEHHOCTEW, B TOM YHUCIIE C YY4E€TOM T'apMOHU3AIMH MEXHAIMOHAIBHBIX M MEXPEIUTHO3HBIX
OTHOIIEHHA, IPUMEHSTh CTAHJAPThl aHTUKOPPYIIITUOHHOTO TTOBEICHHS,

- OK 07. ConeiicTBOBaTH COXpPaHEHUIO OKpY>KaroIeu cpenpl,
pecypcocOepexeHnto, MPUMEHATh 3HaHUsI 00 M3MEHEHUH KIMMAaTra, MPUHIUIBI OEepexINBOTO
POM3BOJICTBA, 3P(PEKTUBHO ACHCTBOBATH B UPE3BBIYAMHBIX CHTYALIUAX.

OcBoenue conepxxkanust aucuurummasl OYIL.03. «Marematuka» o0ecreurnBaeT JOCTHKEHUE
CTYJEHTaMH CIEIYIOUINX pe3yibmamos:

. JUYHOCHHBIX:

B pesynbrate m3ydeHHuss MaTeMaTHKH y oOydarommxcs OyayT chOpMUPOBAHBI CIEAYIOLINE
JMYHOCTHBIE PE3yJbTATHI:

1) rpak1aHCKOTO BOCTIMTAHUS:

c(OPMHUPOBAHHOCTD TPAKITAHCKON TOZUIIUN 00yUArOIIErocsi Kak akTHBHOTO U OTBETCTBEHHOTO
YlieHa POCCHUUCKOro OO0IIecTBa, MPEACTAaBIEHUE O MaTeMaTHYeCKHX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOIENyp I'Pa)JAaHCKOro oOuiecTBa (BbIOOpHI, OIPOCHI U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C CONMAIHHBIMA WHCTHUTYTAMH B COOTBETCTBHUU C WX (DYHKIHUSIMH U
Ha3HAYCHHEM;

2) MaTPUOTHUIECKOTO BOCITHTAHUS:

c(OpPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOM HIACHTHUYHOCTH, YBRXKEHHS K MPOLUIOMY U
HACTOAIIEMY POCCUHMCKON MaTEMAaTHKH, LEHHOCTHOE OTHOLIEHHWE K JIOCTHKEHUSIM POCCHUMCKUX
MaTEeMAaTHKOB U POCCUUCKONW MAaTeMaTHYEeCKOW IIKOJBI, UCIIOJIb30BAHUE 3TUX JOCTHUKEHHH B JIPYTHX
HayKax, TEXHOJIOTHSX, chepax IKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHHE IYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapojaa, c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHMS, ICTETUYECKOTO TOBEIEHUS, CBS3aHHOTO C MPAKTHYECKUM TMPUMEHEHUEM JOCTHKCHUU
HAYKHU U JIEITEITFHOCTHIO YIEHOTO, OCO3HAHKE JTMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOHYNBOTO OYyIyIIETo;

4) 3cTeTUYECKOr0 BOCIIUTAHMUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIFOUYAs ICTETUKY MaTEMaTHUECKHX 3aKOHOMEPHOCTEH,
O00OBEKTOB, 3a/a4, pEHICHHWH, pacCyKICHHH, BOCIPUUMYHUBOCTH K MATEMATHYECKUM AacleKTOM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) Gu3HUYECKOTO BOCTIUTAHUSI:

c(OpMUPOBAHHOCTh YMEHUS NMPUMEHATh MaTeMaTHUYECKHE 3HAHUSA B MHTEpecax 370pOBOrO U
6e3omacHoro o0pasa >KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO (340pOBOE IMUTAHHUE,
cOQTaHCUPOBAHHBIN PEKUM 3aHITHH W OTIbIXA, PETyJspHbIC (pu3nyeckass aKTUBHOCTH), (hU3NIECKOE
COBEPIIICHCTBOBAHUE TIPH 3AHITHIX CIIOPTUBHO-03/I0POBUTEIHLHON ESTEIBHOCTHIO;

6) TPYJIOBOTO BOCITUTAHUS:



TOTOBHOCTh K TPYAY, OCO3HAHHWE IICHHOCTH TPYAOIIOOWs, WHTEpEC K pasIudHbIM chepam
npodecCuOHaNbHOM JEesTebHOCTH, CBS3aHBIM C MaTeMaTUKOW M €€ MNPUIOKEHHUSIMH, yMEHHE
COBepIIaTh OCO3HAHHBIM BRIOOp Oymyied mpodeccuu W peann30BBIBATH COOCTBEHHBIC KU3HECHHBIC
IUTaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHMIO U CaMOOOPAa30BaHHUIO Ha
MPOTSHKEHUH BCEW JKM3HU, TOTOBHOCTh K AKTMBHOMY YYAacTHIO B PEIICHUH MPAKTUYECKUX 3ajad
MaTeMaTU4YeCKOIl HalpaBIeHHOCTH;

7) 3KOJIOTHYECKOTO BOCITUTAHHS:

c(OpPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYpPbl, IOHMMAaHHWE BJIUSHUS  COLMAIBHO-
SKOHOMMYECKHX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COLUAIBHOMN Cpellibl, 0OCO3HAHUE TT100aIbHOTr0
XapakTepa SKOJIOTMYECKHX MPOOJIeM, OpPHCHTAlMsS Ha TPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUU JUIs
peleHus 3a/1a4 B 00JIaCTU OKpYXaroliei cpefibl, IJIaHUPOBAHUE TIOCTYIKOB U OIIEHKH UX BO3MOKHBIX
MOCJICJICTBHUM JIJIs1 OKPY>KAIOIIEH Cpebl;

8) LICHHOCTH HAY4YHOT'O TIO3HAHMSI:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOILECTBEHHOM MPaKTUKH, MOHMMAaHHE MaTEMaTHUeCKONW HayKH Kak chepbl 4eIoBeueCKOU
NeSATeTLHOCTH, TANoB €€ Pa3BUTHUS M 3HAUYMMOCTH JUJISl PA3BUTHUS LIMBUIIM3ALIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKON KyJIbTypOU KakK CPeICTBO MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBISTh
MPOCKTHYIO U MCCIIEIOBATEIBCKYIO JIEATEIbHOCTh HHIUBUIYAJIbHO U B TPYIIIIE.

. MemanpeomMemHuix:

B pe3ynbraTe u3yueHuss MaTeMaTuKy y o0ydaronuxcs 0yayT chopMUpOBaHBbIL:

1) mo3HaBaTeNbHbIC YHUBEPCAIbHBIC YUCOHBIE ICHCTBUSA:

v’ JIoTHYEeCKHE JeHCTBUS:

BBISIBJISITh U XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKH MaTEMAaTUYECKUX OOBEKTOB, MOHATUH,
OTHOIICHMH MEeXAy TOHATUAMHU, (HOPMYIUPOBATh OMNpEJEICHHE MOHATHH, YCTaHABIWBATH
CYILIECTBEHHBIH MpPHU3HAK KiIaccu(UKallMM, OCHOBAaHUSA JUIsi OOOOIIEHHMS M CpaBHEHUS, KpUTEpUU
IIPOBOAMMOIO aHAJIN34;

BOCIPUHUMATh (QOPMYIUpPOBaTH M NPeoOpa3oBbIBaTh CYXACHHE: YTBEPAMUTEIbHBIE MU
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00I1e, YCIOBHBIE,

BBISIBJISITh MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeuMsi B (akrax,
JTAHHBIX, HAOMIOJCHUAX U YTBEPXKICHUSIX, IPEUIarath KpUTEPUH JUI BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIeNIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JACIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIBHO J0KA3aTelIbCTBA MAaTEMaTHUECKUX YTBEpPXKIEHHUH (MpsiMble M OT
IPOTUBHOTI0), BBICTPAWBAaTh apryMEHTAIMIO, NMPUBOJAUTH MPUMEPHI U KOHTIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BbIOMpaTh CHoco0 perieHusl ydeOHOHN 3agaun (CpaBHUBATh HECKOJIBKO BApUAHTOB pELICHMS,
BBIOMpATh HanOOJIee MOIXOAAIIMHA ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

v’ HCCIenoBaTenbCKue TEHCTBHUS:

UCTOJb30BAaTh BOINPOCHl KaK HCCIIEAOBATENLCKUNA HHCTPYMEHT MO3HAaHUSA, (OPMYIHUPOBATH
BONPOCH, (UKCHUPYIOLME MPOTHUBOpEYHEe, NpoOJeMy, yCTaHaBIMBaTh KMCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

MIPOBOJUTH CAMOCTOSATEIBHO CIIJITAHUPOBAHHOW SKCIIEPUMEHT, UCCIIEIOBAHKE 110 YCTaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHE, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BeKTaMu, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENTbHO (OpMYIHpOBaTh OOOOIIEHHS M BBIBOJABI IO pPe3ylbTaTaM MPOBEAEHHOTO
HaAOJIIO/IEHUs, UCCIIEOBaHMs, OLIEHHWBATh JIOCTOBEPHOCTh IOJIYYEHHBIX pE3yJlbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTATh MPEINOI0KEHUS O €ro
pa3BUTUHU B HOBBIX YCIIOBUSIX.

v’ yMmeHnue paboTarh ¢ HH(PpOPMAIIHEN:

BBISIBIIATh JIeUIMTHI MHPOPMALUY, TaHHBIX, HEOOXOAMMBIX JUIsI OTBETAa Ha BOIPOC U TS

pelleHus 3aauu;



BbIOMpaTh  MH(OpMANMIO U3  UCTOYHHMKOB  pA3jIMYHBIX  THUIOB,  aHAJIW3MPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIIPETUPOBATh MH(OPMALIMIO PA3IUYHBIX BUAOB U (POPM IpECTaBICHHUS;

CTPYKTYpUpPOBaTh MH(POPMALIMIO, MPEACTABIATh €€ B PasIUYHBIX (hopMax, WILTIOCTPUPOBATH
rpaguyecKu;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENIEHO C(OPMYITUPOBAHHBIM KPHUTEPHSIM.

2) KOMMYHHMKaTHBHbIE YHUBEPCAJIbHbIE YUEOHbIC ICHCTBUS:

v’ yMeHHs OOIICHUS:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYKIEHHUS B COOTBETCTBMM C YCIOBUSAMM U LEISIMHU
o011eHus, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTaX,
J1aBaTh MOSCHEHUS 110 X0y PEIIEHUs 3a]aul, KOMMEHTHUPOBATh MOJIyYEHHbIN pe3ysIbTarT;

B XO0J€ OOCYXIEHMs 3a/laBaTb BOIPOCHl II0 CYILIECTBY OOCYXIaeMOH TeMbl, MPOOIEMBI,
pemaeMoi 3ajiayM, BBICKA3bIBaTh HJEU, HAllEJIEHHbIE HAa IIOMCK pELIEHUS, COIOCTaBIATh CBOU
CYXKJEHHUSl C CYXIEHUSAMH JpPYrMX Yy4YaCTHHUKOB JHajora, OOHapy)XMBaThb pas3iMyle MU CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

OpPEACTaBIATh pe3yidbTaThl pPELICHUs 3aJaud, SKCIIEPUMEHTa, HCCIEI0BaHMs, IPOCKTa,
CaMOCTOSITENIFHO BBIOMpaATh (hopMaT BBICTYIUICHHS C YYETOM 3afad IMPE3eHTAluHd U OCOOCHHOCTEH
ayJUTOpUU.

3) perynsTUBHBIE YHUBEpPCAIbHbIE yUEOHbIE NIEUCTBUS:

v/ yMEHHsI CaMOOPTaHU3AIHH:

COCTaBJIATh IUIAH, AJITOPUTM pEUIEHMs 3a/ladyd, BbIOMpaTh CHOCOO pElIeHUus C Yy4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpOBaTb U KOPPEKTHPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

v’ yMEHHsSI CAMOKOHTPOJIS:

BJIAJICTh HABBIKAMH ITO3HABATENBHON pedieKCHH Kak OCO3HAHUS COBEPIIACMBIX JCUCTBUI U
MBICIIUTENIBHBIX IPOLECCOB, UX Pe3yJIbTaTOB, BJIAJAETh CIOCO0AMHM CaMOIPOBEPKU, CaAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTH4eCKoN 3a/1auH;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH pELIEHUM 3aladd, BHOCUTH
KOPPEKTHUBBI B JEATENIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, NAHHBIX, HAaWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OILICHUBAaTh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUS, OOBACHATh MPUUUHBI TOCTUKEHUS WU
HEJIOCTHXKEHUS Pe3yJbTaTOB JAEATENbHOCTH, HAXOIUTh OUIMOKY, JaBaTh OLEHKY MPHOOpETEHHOMY
OTIBITY.

4) coBMecTHast 1eSITeIbHOCTb:

MOHMMATh W MHCIOJNb30BaTh MPEUMYIIECTBA KOMaHAOW M WHIUBUIYaJdbHOW pPabOTHI INpHU
peleHnH y4eOHbIX 3aJa4, MPUHUMATh 11€Jb COBMECTHOM N1€ATENbHOCTH, MJIAHUPOBATh OPraHU3ALUI0
COBMECTHOM PalOThI, pacpeeNsiTh BUAbI padoT, JOroBapuBaThes, 00CYKIaTh MPOLECC U PE3yNbTaT
paboThl, 0000111aTh MHEHUE HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax paboThl( 0oOCyXkIeHHe, OOMEH MHEHHH, «MO3ToBbIE
IITYPMBI» ¥ UHBIE), BBIIOJIHATH CBOIO YacTh pabOThI U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMHU
YIeHaMHd KOMaH[bl, OLIEHMBAaTh KauyeCcTBO CBOET0 BKJIaga B OOMIed NPOAYKT IO KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

. npeomemmuuix:
B pe3ynbpraTe u3yueHuss MaTeMaTuKU 00yJaroIuicst Hay4YnuTCs:

v/ OmepupoBaTh TOHATUSMH: DAIMOHAIGHOE W JIEHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAS W
JeCATUYHAS JPOOB, IPOIIEHTHI;

v/ BBIMIOJIHSTE apU(PMETHUECKHE OTIEPAIIUY C PAIIMOHATBHBIMH U J€HCTBUTEIbHBIMU YHUCIAMHE;

v/ BBITIOJIHSTH TPHOIIKEHHBIC BBIYMCIICHNUS, MCIIOIb3YsI IPABUIIA OKPYTJICHHS, JACNaTh MPUKUAKY
Y OLICHKY pe3yJIbTaTa BbIYMCIICHHUI;

v/ OmepHpoBaTh MOHITHSAMH: CTEEHb C IEIbIM MOKa3aTeleM, CTaHaapTHas Qopma 3amucu
NeHCTBUTENIBHOTO YHCIA, KOPEHb HATYpaJbHON CTENEHH, UCIIOIb30BaTh MOAXOAIYI0 (hopMy 3amucu
JEWCTBUTEIIBHBIX YHCEN JUIS PEIICHHSI MPAaKTHUECKHUX 3aa4d M IPEACTaBICHNS TaHHbIX;

v OINCpHUpOBaATh MNOHATUAMU: CHUHYC, KOCMHYC M TaHI'CHC IHPOU3BOJILHOI'O YTJjad, HUCIOJb30BATH
3amKCh MPOU3BOJIFHOTO YIIa Yepe3 00OpaTHbIE TPUTOHOMETpUYecKue () yHKINY;



v/ OlepHpOBaTh MOHSTHIMH: HATYPAIbHOE, I€J0€ YUCIIO, MCIONB30BaTh MPU3HAKA JCTUMOCTH
LEJBIX YHUCEJI, PA3JI0KEHHUE YUCia Ha POCThIE MHOMXKUTENH JIJIs1 PEIICHUS 3aa4;

v/ OIepHpOBATh MOHATHEM: CTEIICHD C PAIIMOHAIBHBIM TIOKa3aTENEM;

v’ OIlepUpOBaTh MOHATHAMH: JIOTapU(M YHCIIA, JECITUYHBIC U HATYPaJIbHBIE JIOTapu(MBbI;

v/ OIepHpOBaTh MOHATHAMH: TOXICCTBO, yPaBHEHHE, HEPABEHCTBO, IEJ0€, PAIMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE;

v’ BBINIOJIHSTH npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXCHUM u pemarb
TPUTOHOMETPUYECKUE YPABHEHUS;

v/ BBINOJHATE NPEOOpPa3oBaHusl IENbIX, PAlMOHAIBHBIX M HPPAIMOHAIBHBIX BBIPAKCHUN U
pelaTh OCHOBHBIE TUIIBI LIEbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUM U HEPABEHCTB;

v/ IPUMCHATH YpPaBHCHUS M HEPABEHCTBA JUIA PEIICHUS MATEMAaTHYCCKHX 3ajad W 3a1ad W3
pa3IMYHBIX 00JIaCTe HAYKU U peallbHOW KHU3HH;

v/ MOJICITMPOBATh PealibHbIe CHTYAIlWH Ha SA3BIKE alreOpbl, COCTABIIATH BBHIPAKCHUS, YPaBHCHUS,
HEPaBEHCTBA 10 YCJIOBUIO 3aJa4M, MCCIIEI0OBATh MOCTPOCHHBIE MOJEIN C MCIIOJb30BAaHUEM arapara
anreopsl;

v/ IPUMEHSATH CBOMCTBA CTENEHH I MPeoOpa3soBaHMs BHIPAKEHUM, ONEPUPOBATH TTOHATUSIMHU:
MIOKa3aTeIbHOE YPaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIbI MOKA3aTEIbHBIX YPAaBHEHUU M
HEPABEHCTB;

v/ BBINOJHATH  TPEOOPa3’oBaHMsl  BBIPAXKEHHWH, COJCPIKAIIMX  JIOrapu(MBI,  OINEPUPOBATH
NOHATUSAMH:  JIoTapu(MUYecKkoe ypaBHEHHE M HEPABEHCTBO, peIIaTh  OCHOBHBIC  THUIIBI
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB;

v/ HaxXOJUTh PENICHUE IPOCTEHUIIINX TPUTOHOMETPHIECKUX HEPABEHCTE;

v/ OllepHpoOBaTh MOHATUSAMU: CHUCTEMa JIMHEHHBIX YPaBHEHWH M €€ pEIICHHE, HCIOIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PELIEHUS PAaKTUYECKUX 3a/1a4;

v/ HaxOJWTh DEIICHHUE IMPOCTEHIIMX CHUCTEM M COBOKYITHOCTEH palMOHAIBHBIX YPaBHEHHH |
HEPABEHCTB;

v/ OomepupoBaTh MOHATUSIMHU: (QYHKIHS, COCOOBI 3a/aHusl (PYHKIMH, OONACTh OMPEICICHUS |
MHO’KECTBO 3HaU€HUN (QYHKIUH, rpa@uK GYHKIMH, B3aUMHO OOpaTHbIE (PYHKIINH;

v/ OmepHpOBaTh MOHITHIMH: YETHOCTh M HEYETHOCTh (YHKIMH, HYITH (DYHKIMH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA;

v/ HCTIOJIb30BaTh TpAaQUKH GYHKIHIA TS PEIICHUS yPaBHEHHUH,

v CTPOMTH W 4YWTaTh TIpadUKH JMHEHHOW (YHKIMHM, KBAJPATHYHON (DYHKIMH, CTENEHHOM
(YHKLNY C LENbIM [TOKa3aTeleM;

v/ HCTOJIb30BaTh TpapuKh QYHKIMHA IS WCCIIENOBAHUS TPOIECCOB M 3aBUCUMOCTEN IPH
pelIeHnH 3a7ad W3 JAPYrMX Y4eOHBIX MpPEIMETOB U peaJlbHOW >KHU3HHU, BBIpaXaThb (QOpMyliaMu
3aBUCHUMOCTH MEXKy BEIMUMHAMY;

v/ OmepupoBaTh MOHATUSIMH: TIEPUOANYCCKAs (YHKIHS, TIPOMEXYTKH MOHOTOHHOCTH (YHKIIHH,
TOYKHM JKCTpeMyMma (GYHKIUHM, HauOoiblllee W HaUMEHbIIee 3HaueHue (DYHKIUU Ha IMPOMEXKYTKE,
UCIIOJIb30BaTh UX JJISl UCCIIEI0BaHUS (PYHKIUH, 3aJaHHBIM IpaduKoM;

v’ ornepupoBarth MOHSTUSIMHU: rpaduxu MOKa3aTeIbHOM, norapumMuyeckoin u
TPUTOHOMETPHUUYECKUX (PYHKIMI, N300pakaTh UX HAa KOOPAMHATHON IUIOCKOCTH M MCHOJB30BaTh JUIS
pelleHus: ypaBHEHUN 1 HEPABEHCTB;

v’ u300paxkaTh Ha KOOPJUHATHOM IUIOCKOCTH rpadUKK JTUHEHHBIX YPaBHEHHUI U HCIOIB30BATh HX
JUUISL pEIEHUS] CUCTEMBI JIMHEUHBIX YPABHEHUI;

v/ HCTOJIb30BaTh IpadMKu HYHKIMHA IS UCCIICIOBAHUS MPOIECCOB M 3aBHCHMOCTEH W3 JIPYTHX
y4eOHBIX TUCIHIUINH,

v/ OmepupoBaTh MOHATHAMHU: TIOCIEIOBATEIBHOCTh, apU(MeTHUeCKass M TeOMeTpHYecKast
MIPOTPECCUU;

v/ OlepHpoOBaTh MOHATHAMH: OCCKOHCYHO YOBIBAIOINIAs TEOMETPUYECKAsl MPOTPECCUs, CyMMa
OECKOHEYHO YOBIBAIOIIECH T€OMETPUIECKOMN MPOTPECCUH;

v/ 3aj1aBath MOCIEI0BATEILHOCTH PA3IMYHBIME CIIOCO0AMHY;

v/ UCIIOIB30BaTh CBOMCTBA IOCIIEA0BATEILHOCTER U IPOIPECCUI IS PEICHHs PealbHbBIX 3a/1a4
IIPUKIIATHOTO XapaKTepa;



v’ OlepupoBaTh NOHATHAMH: HENpepbiBHAs (GYHKIMS, MPOM3BOIHAS (DYHKIMH, HCIIOJIb30BaTh
TEOMETPUUYECKUHN ¥ PU3MUECKHUI CMBICT TIPOM3BOIHON ISl pEIICHUS 3a/1a4;

v/ HaXxOJIWTh IPOM3BOAHBIE DIIEMEHTAPHBIX (QYHKIMH, BBIYHUCIATH HPOU3BOIAHLIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUA;

v/ MCIO0JIb30BaTh MIPOM3BOJHYIO IS MCCIEI0BAaHMUsA (QYHKIIMH Ha MOHOTOHHOCTH M DKCTPEMYMEI,
MPUMEHSTH PE3YJIbTaThl UCCIIEOBAHUSI TIOCTPOCHUIO TPadUKOB;

v/ MCIOJIb30BaTh MPOM3BOAHYIO JJIs HAXOXKIACHHS HAWIYYIIETrO PEUICHHs B MPUKIAIAHBIX, B TOM
YHCIIe COLIMATIbHO-9KOHOMUYECKUX, 3a/1a4ax;

v/ OlepupoBaTh MOHATHAMH: MEPBOOOpasHAs M WHTErPal, [OHUMATh T'€OMETPHYECKHHA |
(bu3nUecKuil CMBICI HHTETpaIa;

v/ HaXxOIHUTh MEPBOOOPA3HbIE BJIEMEHTAPHBIX (YHKIWH, BBIUKCIATH HHTErpal Mo (Gopmylie
Hrerorona-JleiiOnuna;

v/ pemiath MPUKIAJHBIE 3a7a4d, B TOM YHCIE COIMAIbHO-DKOHOMHYECKOTO H (DHU3MYECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHYECKOI0 aHaJIN3a,

v/ OIlepHpOBaTh MOHATHUAMHU: MHOXKECTBO, OIIEPAIIMH Hajl MHOKECTBAMH;

v/ HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHOM armapar Juis ONUCAHHs PEaJbHBIX IMPOILECCOB H
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

v/ OllepHpOBaTh NOHATHAMU: ONPEIEIICHIE, TEOPEMA, CIIECTBUE, JOKA3aTEIbCTBO;

v/ OlepUpoBaTh MOHSATHUSMH: MHOTOIDAHHHK, BBIMYKIBIA ¥ HEBBIITYKJIbI MHOIOIPaHHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPAaBUIILHBII MHOTOTPAaHHUK;

v/ pacno3HaBaTh OCHOBHbBI€ BHJIbI MHOIOIPaHHHMKOB (ITMpaMujia, IMPHU3Ma, TMPSMOYTOJbHBIM
napajuienenunen, kyo);

v’ KJIaCCU(UIMPOBATH MHOTOTPAHHUKH, BBIOMPAst OCHOBAHMS JUIS KIaCCU(PHUKAIMK (BBITYKIIbIE
HEBBIMTYKJIbIE MHOTOTPAHHHMKH, TpaBWJIbHAS MHOTOTPAaHHUKH, TPSAMbIE W HAKIOHHBIE MPHU3MBI,
napasuieNenumne/ibl);

v/ OIepHpPOBATH MOHATUAMHU: CEKYIIAs IJIOCKOCTh, CEY4EHUEM MHOTOTPAHHUKOB;

v’ 0OBSICHATD TIPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONB3YsI METOJI CIIE/IOB;

v/ CTPOMTH CEYEHHs MHOTOIPAHHMKOB METOJOM CIIEIOB, BBLINOIHATL (BHIHOCHBIE) IIJIOCKHE
YepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHHU3Y;

v/ pemiark 3aJa4d Ha HaXOXJIEHHE T€OMETPUYECKHMX BEIMYMH MO 00pasliaM WM aJropuTMam,
MIPUMEHSIS U3BECTHBIE AHATUTUYECKNE METObI IIPU PEIICHUH CTAaHAAPTHBIX MaTEMaTHYECKUX 3a/1a4 Ha
BBIYHCIICHUE PACCTOSHUM MEXIY ABYMS TOYKAMH, OT TOUKH JO MPSAMOM, OT TOYKH JO IUIOCKOCTH,
MEXIY CKPEIIMBAIOIIUMUCS MPSMBIMU;

v/ pemiarh 3ajJa4d Ha HaXOXJIEHHE T€OMETPUUECKHMX BEIMYHMH MO 00pasliaM WM aaropuTMam,
MIPUMEHSIS U3BECTHBIE AHATUTUYECKHUE METObI IIPU PEIICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4y Ha
BBIYHCIICHUE YTJIOB MEXKAY CKPEIIUBAIOITUMUCSA MPSIMBIMU, MEXKIY MPSIMON U IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;

v’ BBIYHCIIATE OOBEMBI W IUIOIMAAM IOBEPXHOCTEW MHOTOTPAaHHHMKOB (IpU3Ma, IHPaMHUaa) C
npuMeHeHHeM (GOopMys, BBIUUCIATH COOTHOILICHHUS MEXKAY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMu
MO00HBIX MHOTOTPAaHHUKOB;

v/ OIlepHpOBaTh MOHATHAMH: CHMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U IIOCKOCTH CUMMETPHH,
IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPHI;

v/ M3BIEKaTh, IPEOOPa3OBLIBATH W HMHTEPIPETHPOBATH HH(POPMAIMIO O IPOCTPAHCTBEHHBIX
TeOMETpUUYECKHUX (PUTypax, MpeCTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

v IPUMEHATH  reoMeTpuyecKkrue  (aKThl IS pElIeHHs  CTEPEOMETPHYECKUX  3ajad,
MpeJoiaraloliuX Hac HECKOJbKO IIAroB pPELIeHUs, €CIU YCJIOBUS MPUMEHEHMs 3a/laHbl B SIBHOU
dopme;

v IPUMCHATH TPOCTEHINME MPOTPAMMHBIC CPEICTBA W DIIEKTPOHHO-KOMMYHHKAIHOHHBIC
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

v/ NIPUBOJIHUTH NMPUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE M KU3HH, PAClO3HABATH
MPOSIBIICHUS 3aKOHOB T€OMETPUH B UCKYCCTBE;

v/ NIPUMCHATH IOJYYCHHBIC 3HAHHWS Ha MPAKTHKE: aHAIM3MPOBATh peajbHbIC CHTYallUd M
MPUMEHSTh U3YUYEHHBIC TIOHATHS B MPOLIECCE MOWCKA PEIIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON
npo0JieMbl, MOJEIUPOBAaTh  peajbHble CUTyallUM Ha  SI3bIKE TIEOMETPHUM, HCCIEI0BaTh
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IIPOCTPAHCTBEHHBIE MOJEJINM C HCIIOJIB30BAHMEM TI'€OMETPUUECKUX IOHATHM M TEOpeM, armapara
anreOpsl, pemaTh IPaKTHUECKHUEe 3aJa4l, CBA3aHHbIE C HAX0KICHUEM IT€OMETPUUYECKUX BEJTMYHH;

v/ OlepHpoBaTh MOHATHAMHU: MUJIMHIPUYECKAs TMOBEPXHOCTh, O0pa3yOIIUE IHINHIPHIECKOM
MOBEPXHOCTH, UWIMHJIP, KOHUYECKas MOBEPXHOCTh, 00pa3ymoliue KOHMYECKON MOBEPXHOCTH, KOHYC,
ceprueckas MOBEPXHOCTB;

v/ pacro3HaBath Telia BpaleHus (UIMHAP, KOHYC, cdepa u map);

v' 0OBACHATH CIIOCOOBI TTOTYUECHHS TEJ BPAIIICHHUS;

v’ KJIaCCU(UIIMPOBATH B3aHMHOE PACIIOIOKEHUE CPEePhI U TIOCKOCTH;

v/ OIlepHpoOBaTh TOHATHSMH: IIAPOBBIE CETMEHT, OCHOBAaHHWE CETMEHTAa, BBICOTA CETMEHTA,
LIapOBOM CJIOM, OCHOBAHHUE IIAPOBOT'O CJIOSI, BBICOTA LIAPOBOTO CJIOSI, IIAPOBOM CEKTOD;

v/ BBIUHCIIATE OOBEMBI W IUIOMIAAM MOBEPXHOCTEH TeNl BpAINCHHSA, TCOMETPHUUECKHX TeNl C
pUMEHEHUEM (HOPMYIT;

v/ OlepupoBaTh TMOHATHSIMH: MHOTOTPAHHHUK, BIUCAHHBIA B Chepy M ONMHCAHHBIN OKOJO Chepsl,
cdepa, BliMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

v/ BBIYHUCIIATH COOTHOIIEHHE MEKTY TUIOIASIMHU [TOBEPXHOCTEN M 00BEMAMH TTOI00HBIX TEI;

v’ u300paxkaTh u3ydaeMmble (GUIYPHI OT PYKH W C HPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

v/ BBINOJHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHUCYHKOB HPOCTBIX OOBEMHBIX (DUTYpP: BHJI
CBEpXYy, COOKY, CHU3Y, CTPOUTH CEUEHHUE TEJIOM BpAIICHHUS,

v/ U3BJIEKAaTh, WMHTEPIPETHPOBATH M MPEOOPA3OBBIBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, mpeAcTaBIeHHYIO Ha YepTekaxX U PUCYHKAX;

v/ OIlepUpOBATH OHATHSIM BEKTOPOB B IPOCTPAHCTBE;

v BBINOJHATE JIEUCTBUS CIIOXKEHHS BEKTOPOB, BHIYNTAHHE BEKTOPOB M YMHOKEHHE BEKTOpA Ha
YHCII0, OOBSCHATH, KAKAMH CBOMCTBAMH OHH 00JIa/1a10T;

v’ IPUMEHATH NPaBHJIa TapajlIesIeuIIe/Ia;

v/ OIepUpOBATH MOHATUSIMU: JIEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP, MOJLYIIb BEKTOPA,
pPaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJ MEXAY BEKTOPAaMHU, CKaJSIPHOE IPOU3BEACHHE
BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

v/ HaxXOJUTh CyMMYy BEKTOPOB W IPOW3BEJECHHE BEKTOPAa HA YHCIIO, YrOJ MEXAy BEKTOpaMH,
CKaJISIpHOE MPOMU3BE/ICHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

v 3a1aBath IUIOCKOCTh YPABHEHHEM B ICKapPTOBOI CHCTEME KOOPNHAT;

v IPUMEHSATH  TeoMeTpHYeckre  (AKThl  JUIA  pENIEHHs  CTEPEOMETPHUYECKMX  3aj1ad,
IPEeNoararoluX HECKOJIbKO IaroB peleH s, €CIIM YCIOBHs IPUMEHEHU 3a/1aHbl B IBHOU (opMe;

v/ pemiarh TPOCTEHINHE TEOMETPUUECKUE 33Jaul HAa HPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METO/1;

v/ pemiarh 3ajaud  Ha JIOKA3aTeJbCTBA MATEMATHYECKUX OTHOLIEHMH U HAXOXKJICHUS
TreOMETPUYECKUX BEJIMYMH 10 Oo0pa3llaM WIM ajJropuTMaM, IMPHUMEHSS H3BECTHBIE METOABl IpH
peIIeHNH CTaHIapTHBIX MaTEMaTHUECKUX 3ajay;

v/ IPUMEHSATH TMPOCTEUINME TMPOrpaMMHbBIE CPEACTBA M  JJIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1ay;

v/ IPUBOJUTH MPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U KU3HH, PACIIO3HABATDH
MPOsIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE;

v/ IPUMEHSATH MOJyYCHHBIC 3HAHHUS Ha TMPAKTHKE: AHAIU3MPOBATH peEajbHBIC CHTYAl[MH W
INPUMEHSTh W3YYEHHBIE IMOHATUS B MPOIECCEe IMOMCKA PEHIeHHs] MaTeMaTH4ecKH c(opMHpoBaHHOU
npoOIeMbl, MOJCIMPOBATh pealibHble CUTYallMM Ha S3bIKE T'€OMETPUHU, HCCIIEAO0BATH MOCTPOCHHBIE
MOJIEJIM C HCIOJb30BaHUEM TIE€OMETPUYECKMX IOHATUH M TeopeM, amrmapara airedpbl, pemaTh
IIPAKTUYECKH 3a/1a4M, CBA3aHHBIE C HAX0XKJIEHUEM I€OMETPUUECKUX BEIUYUNH;

v’ YUTaTh ¥ CTPOUTH TAOJHIIBI U THATPAMMEI;

v/ OmepupoBaTh MOHATHAMU: CpeaHee apu(METHUECKOe, MequaHa, HauboJbliee, HAUMEHbBIIEE
3HAYEHHE, Pa3MaX MACCUBA YUCIIOBBIX JAHHBIX;

v/ OlepHpOBaTh MOHATHAMHU: CIIyYalHbIA OKCIEPUMEHT (OMBIT) H CIydYaiiHOe COOBITHE,
3JIEeMEHTapHOE COObITHE (RJIIEMEHTApHBIN HCXOJ) CIIy4alHOTO OIBITAa, HAaXOJUTh BEPOATHOCTH B
OMBITaX C PABHOBO3MOXXHBIMH CIyYalHBIMH COOBITUSMH, HAaXOJUTh W CPAaBHUBATh BEPOSTHOCTH
COOBITUH B U3YyYEHHBIX CITy4alHBIX KCIIEPUMEHTAX;



v/ HaxomuTh W (POPMYJIUPOBATH COOBITHS: TEpecedyeHue U OOBbEIMHCHUE JAHHBIX COOBITHIA,
COOBITHS, IPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO, ITOJIb30BaThCs JuarpaMMamu Jitiepa u ¢popMynoi
CJIO’KEHUS BEPOSATHOCTEH MPH pEIICHUH 3a/1a4;

v/ OmepHpoBaTh MOHATHAMHU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHMbIC COOBITHS, HAaXOHUTh
BEPOSTHOCTH C TIOMOIIBIO MPaBUIJIa YMHOXKEHHS, C TIOMOIIBIO JIEpeBa CIy4aifHOTO OIBITA;

v/ IPUMEHSATh KOMOHHATOPHOE MPABUIIO YMHOXKEHHUS [IPU PEIICHUH 33,134

v/ OIepUpOBaTh MOHATHAMU: UCIIBITAHUE, HE3ABUCUMBIE HUCIIBITAHUS, CEPUsI UCIIBITAHMUI, YCIIeX U
HeyJa4ya, HaXOJUTh BEPOATHOCTU COOBITUH B CEpUM HE3aBMCHMBIX MCHBITAaHUH 10 MEpPBOro ycrexa,
HaXOJIUTh BEPOSATHOCTU COOBITUI B CEpUM UCIIBITAaHUN bepHyuy;

v/ OleprpoBaTh MOHATHAMU: CIIydaiiHas BEJIMYWHA, paclpeeieHHe BEPOSTHOCTEH, TrUarpamMMbl
pacripeiesieHus;

v/ CpPaBHUBATh BEPOATHOCTH 3HAYCHUM CIIy4aiHONW BEJIMYUHBI IO PACIPEICICHUAI0 WIH C
HOMOIIBIO AUArpamu;

v/ OIepHPOBATH MOHITHEM MATEMATHYECKOTO OXKUIAHMUS, IPUBOIUTH IPUMEPDI, KaK IPHUMEHSAETCS
MaTeMaTHYeCKOE OXKHJIaHUE CIIydallHOW BEJIUYMHBI, HAaXOJUTh MAaTeMaTUYeCKOoe OXHUJaHHE I10
JAHHOMY PacIpeeICHHIO;

v/ HMETh IPEJICTABICHNE O 3aKOHE GOJIBIIHNX YHUCET;

v/ UMETh MPEJICTABICHIE O HOPMAIbHOM PACIIPE/ICICHHH.

3. CTPYKTYPA U COAEP) KAHUE YUYEBHOM JUCHUITIUHBI
3.1. O0beM y4eOHOI TMCHUIIMHBI U BU/IbI Y4eOHOH padoThl

Bun yae6HO# paboThI Obvem uacos

MaxkcumanpHas yaeOHas Harpy3ka (BCero) 326
O06s13aTenbpHas ayJUTOpHas yueOHasi HarpysKa (Bcero) 306
B TOM YHCIJIE:

TeopeTndyeckoe o0ydeHue 236

MIPAKTUYECKHUE 3aHITHSI 70
Umoeosas ammecmayus 6 hopme sxzamena. 14
Koncynbranuu 6
ITepuon ocBoenust nporpammsl: 1 kypc, 1, 2 cemectp.

3.2. TemaTnuyeckuii IUIaH U coiep:KaHue y4eOHOM TUCHUIINHBI
COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

BBenenue

Martemartuka B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJIOTHIX M MPAKTHUECKON

nestenbHOCTH. Llenn u 3amaun n3ydeHus MaTeMaTuKu pu ocBoeHnu criennanbaocteit CITO0.
1. AITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A
Yucsia v BbIYUCICHUSA

Harypanpnblie u nensie yucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCETL.

Panmonanehpie ymcina. OOBIKHOBEHHBIE U JIECATUYHBIE JApPOOU, MPOLEHTH, OECKOHEUHbIE
nepuoandeckue Apodbu. Apudmerndeckue onepanuud ¢ parMoHaIbHBIMU YHCIaMH, MPeoOdpa3oBaHUe
YUCJIOBBIX BbIpakeHuid. [IpuMeHeHne npoOel W TMPOIEHTOB JJIsi PEIICHHS TPUKIAJHBIX 3a7a4 W3
Pa3IMYHBIX OTpACIIEd 3HAHUM U peallbHOU KU3HHU.

JlelficTBuTenbHbIE 4Yucia. PanuoHanbHBIE W HMppalMOHAIBbHBIC YHcTa. ApudMeTHYecKue
omepanuu ¢ JCHCTBUTENLHBIMH YuCHaMd. [IpuOnmkE€HHBIE BBIYHUCICHUS, TMpaBUiIa OKPYIJICHHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1menbiM mokasareneMm. CrangapTHas Qopma 3amMcu JeWCTBUTEIHHOTO YHCTA.
Hcnonp3oBanue noaxozsmend (GopMbl 3alUCH JEHCTBUTENbHBIX YHCEN IS PEHIeHHs MPaKTUYECKUX
3a/1a4 ¥ IpecTaBieHe NaHHbIX. CTeneHb ¢ pallMOHAIbHBIM NToKa3zaresneM. CBOMCTBa CTEIECHHU.



Apudmernueckuil KOpeHb HATYpajJbHON cTerneHu. JeHcTBUS ¢ apupMETHUYECKMMU KOPHIMHU
HaTypaJbHOW CTENECHHU.

Jlorapudm uncna. JlecATUUHBIE U HATYypaJIbHBIE JIOTAapU(PMBI.

CHHyC, KOCHHYC W TaHI'€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOI'O apIyMEHTA.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BblpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbL.

VYpaBHeHME, KOPEHb ypaBHeHUsA. HepaBeHCTBO, peleHne HepaBeHcTBa. MeTo ) MHTEpBaJIoB.

Pemienue nenpix U ApoOHO-pAIIMOHANBHBIX YPaBHEHUI U HEPABEHCTB.

Pemenne nppannoHaabHbIX ypaBHEHUN U HEPABEHCTB.

Pemrenne TpUroHOMETpUYECKUX YPABHEHHM.

[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUI0O MaTEeMaTHMYECKHX 3a7ad M 3ajad H3
Pa3IUYHbBIX 00J1aCTe HayKU U peaJIbHOM JKU3HHU.

[IpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

[IpeoOpa3oBanue BEIpAKEHHUN, COACPIKAIINX CTENCHH C PAI[HOHAIBHBIM MTOKA3aTEIICM.

IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

CucreMbl JIMHEMHBIX ypaBHEHUH. PelleHune MNpUKIaAHBIX 3aJa4 C TOMOIIBIO CHCTEMBI
JMHENUHBIX YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUN, CHCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3aJa4 U 3aJa4 U3
Pa3IUYHbBIX 00J1aCTe HayKU U peaJIbHOM JKU3HH.

DOyHKkuuH U rpaguKku

@Oynk1us, cnocoOsl 3aganus GyHkun. I'padux Gpynxumun. BzaumHo oOpatHble GyHKINH.

OO6nacTh ompeneneHuss U MHOXecTBO 3HadeHud ¢yHkuuu. Hymu ¢ynxoun. Ipomexyrtku
3HaKonocTossHcTBa. UYérHele M Heu€TtHele ¢GyHKuuM. [lepuoanyeckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (YyHKIMH. MakcuMymbl U MUHUMYMbl QyHkiuu. HawmOomnbiiee u HaumeHbllee
3HaYeHHe (PYHKLUHU Ha IPOMEKYTKE.

CrenenHas QyHKIIMS C HaTypaJlbHBIM U LIENbIM NOoKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpauk KOpHS n-0if cTeneHu.

Tpuronomerpuyeckass OKpy’HOCTb, ONPEIEICHNE TPUTOHOMETPUUECKUX (DYHKIUN YHCIOBOTO
apryMeHra.

Tpuronomerpuyeckue GyHKIIMHU UX CBOWCTBA U IPapUKH.

[Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpapHKH.

Hcnonb3oBanue rpadukoB GyHKIUN A1 peLICHUs] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIUN UL MCCIEIOBAHUS TPOLIECCOB U 3aBUCUMOCTEN, KOTOphIE
BO3HUKAIOT MPU PELICHUHN 3a/1a4 U3 IPYTrUX yUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauyana maTeMaTu4yeckoro anajamsa

ITocnenoBarensHOCTH, CIIOCOOBI 3a/1aHus MIOCJIEI0BATEIBHOCTEN. MOoHOTOHHBIE
MOCIIE0BATEIHHOCTH.

Apudmerndeckas U reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaroIasi reoMeTpuyecKas
nporpeccusi. Cymma OECKOHEYHO YOBIBaIOIeH reomeTpuueckoil mporpeccun. dDopmyna CIOXHBIX
poueHTOoB. Vcrosib30Banne IpOrpeccuu s peLIeHHs] pealIbHbIX 3314 IPUKJIaJHOTO XapaKTepa.

HenpepriBable pyHKIIMN. MeTo1 HHTEPBAIOB JIJIsl pELIeHHs] HEPaBEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3nyecKuii CMBICI TPOU3BOIHOM.

[Ipon3BogHbie 3rMeMeHTapHBIX (QyHKIUH. DOpMySbl HAXOXIACHUS IPOU3BOJHOM CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIUH.
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[TpuMeHeHHe TPOU3BOMHONW K MCCIENOBAaHUIO (YHKUIUH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero 1 HaUMEHBIIEro 3Ha4eHUs (YHKIIUU Ha OTPE3KE.

[IpumeHeHne NPOU3BOAHON Il HAXOXKICHHUS HAWIYYIIEro PEIICHUs B NPUKIATHBIX 3a]adax,
JUIs OTIpEZIeNIEHUs] CKOPOCTH IpolLecca, 3a1aHo GOopMyIIoN WK ITpapuKOM.

[lepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reomerpuueckuil 1 gusnueckuil cMpica. Beruncnenue nnTerpana mno gopmyse
Herorona Jlelibuuna.

MHoxkecTBa M JIOTHKA
MHoxecTBO, omepanuu Haj MHoxkecTBamu. Jluarpammer Oiinepa-Benna. I[lpumenenue
TEOPETHUKO-MHOKECTBEHHOTO anmnapara Jyisi ONMCaHUsl PEAIbHBIX IIPOLIECCOB U SBJICHUH, IPU PEICHUN
3a/1a4 U3 Ipyrux yueOHbIX IPEIMETOB.
Onpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIbCTBO.

2. TEOMETPUA
IIpsimble ¥ II0CKOCTH B IPOCTPAHCTBE.

OcCHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTpaHcTBO. IloHsATHE 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHM U CICIACTBUS U3 HUX.

B3aumHOe pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECS, IapauleIbHBIE U
CKpeluBaroImuecs npsmMsle. [lapamiensHOCTh NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapajuICIbHbIE
IpsiMblE B NPOCTPAHCTBE, NApaUIEIbHOCTh TPEX MPSAMBIX, MMAPAJLIEIBHOCTh NPSAMOM U IJIOCKOCTH.
VYrisl ¢ COHANpaBICHHBIMU CTOPOHAMHM, YIOJl MEXKIy HPSMBIMM B IpocTpaHcTBe. IlapamienbHOCTh
IUIOCKOCTEM: TapajulelbHble IIJIOCKOCTH, CBOWCTBAa IapajIeNIbHBIX ILIockocTed. IIpocteitmme
IIPOCTPAHCTBEHHBIE (PUTYPHI HA IIIOCKOCTHU: TETPAdpP, KyO, Mapasuienenumne, IOCTPOCHNUE CECUCHHI.

[lepneHIUKYNAPHOCT MPSAMON U IJIOCKOCTHU: INEPIEHIUKYISPHBIE NPSAMBIE B IPOCTPAHCTBE,
IIPSAMBIE MApaJUIeNIbHBIE U NEPIEHANKYIIAPHBIE K INIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH MIPSAMOHN U
IIJIOCKOCTH, TEOpPEMA O MPAMOU MEPIEHAUKYIAPHON IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXAY
IIPSAMON M IUIOCKOCTBIO, JIBYIPAaHHBIM yroJI, JUHEHHBIN Yrojl AByrpaHHoOro yria. Ileprnennukynsp u
HAKJIOHHBIC: PACCTOSHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 0 IIJIOCKOCTH, MPOEKIUS
¢burypsl Ha IUIOCKOCTb. lleprneHauKyIsIpHOCTh IUIOCKOCTEW: MpPU3HAK MEPHEHAUKYISIPHOCTH JBYX
mockocTei. Teopema 0 TPEX MEepIEHIUKYIAPAX.

MHuororpaHHuKHu

[ToHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHWKA, BBINYKJIBIE W HEBBITYKJIbIE
MHOTOTPaHHUKH, pa3BEpPTKa MHOrorpaHHuka. lIpusma: n-yrompHas npusma, TpaHM M OCHOBaHMS
MpU3MBI, TIpsMas W HaKJIOHHAas, OOKOBas ¥ TIOJIHAs TOBEPXHOCTh Mpu3Mbl. [lapamienenurnen,
MPSMOYTOJIBHBIN MapajuleNenune] U ero cBoucrsa. [lupamupa: n-yroiapHas nupamuja, TpaHd M
OCHOBaHUSI TMHPAMHJIbI, OOKOBas W TOJHAs TMOBEPXHOCTh MHUPaAMUBI, NMPAaBWIbHAs W YCEUYEHHAsS
nupamMuja. DJIEeMEeHTbl IpU3Mbl U nupaMujibl. [IpaBuibHbIE MHOTOTPAHHUKH: MOHATHE MPaBUIBLHOTO
MHOTOTPAaHHUKA, MPABUJIbHAS MpPHU3Ma U MpaBUJIbHAS MUpPaMUJIA, IPABWIbHAS TPEYTOJbHAs MUpaMHIa
Y TIPaBUIIBHBIN TeTpadpa, Ky0. [IpencraBienue o nmpaBUIbHBIX MHOTOTPaHHUKOB: OKTadIp, TOAEKAdIP
1 ukocarap. CeyeHre npu3Mbl U MUPAMUIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIEeMEHTH CHMMETPHH B MUPAMUIAX, MapaJIeTenuneaax, NpaBuiIbHbBIX MHOTOIPaHHUKAX.

Brruncnenue 3>meMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriabl. [lmomaas OGOKOBOM
MOBEPXHOCTH W TIOJTHOW TMOBEPXHOCTU MPSMOW MPHU3MBI, TUIONIAAh OCHOBAHUM, TeOpeMa O OOKOBOI
MOBEPXHOCTH TpsAMO mnpusMbl. [lnomanas OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABUIBHOU
MUpaMUJIbl, TEOpEMa O TUIOMAau yceu€éHHOM mupaMmuibl. [ToHstne 06 00béMe. OOBEM MHUpaMHIbI,
MIPU3MBI.

[TogoOHebIe Tena B mpocTpancTBe. COOTHOIIECHUST MEXAY TIIOMIAISIMH TOBEPXHOCTEH, 00bEMaMu
MOJAO0OHBIX TEJI.

Tena BpaleHus
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[{unuuapuyeckass TOBEPXHOCTh, 00pasyiolie LWIMHAPUYECKOH  IMOBEpXHOCTH, OCh
HWIMHIpUYecKoi noBepxHocTH. LunuHap: ocHoBaHUs M OOKOBas MOBEPXHOCTh, 0Opa3yronasi U OcCh,
IUIOIIAAb OOKOBOH U TIOJTHOM MOBEPXHOCTH.

Konunyeckass mnoBepXHOCTh, OOpa3yrolue KOHHUYECKOW IMOBEPXHOCTH, OChb M BEpUIMHA
KOHHUYECKOW moBepXxHOCTH. KOHyC: OCHOBaHME M BepUIMHA, 00pa3yromas U oCbh, IUIOMAAb OOKOBOW U
MOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYyC: oO0pasyrolue M BbICOTa, OCHOBaHHE M OOKOBas
MOBEPXHOCTb.

Chepa um map: ueHTp, paauyc, AMAMETP, IUIOIIAAL MOBEpXHOCTU cdeprl. B3aumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH, KacaTeabHasl IIIOCKOCTh K chepe, miomanb chepsl.

N3o0paxxeHune Tena BpanieHus Ha III0CKOCTH. Pa3BEpTka muimuHapa 1 KOHYyca.

KoM0Ounanuu Ten BpalieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIN OKOJIO Cdepsl,
cdepa, BMcaHHast B MHOTOTPAaHHUK, WM TEJIO BPAILICHHSL.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME TPAMOYTOJIBHOTO
napaenenunena u cieacreue u3 He€. O0bEM nmmHApa, Konyca. O0bEM mapa u IIomaab chepsl.

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHNE MEXKY IIJIOMIAASIMU IIOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX TEJ.

Ceuennie nuianHapa (MapajuieabHO U NEPIICHIUKYISIPHO OCH), CEUeHHE KOHyca (MapajuienbHOoe
OCHOBAHHMIO U TIPOXO/ISIIIEE Yepe3 BEPIINHY), CEUCHHE IIapa.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd ¥ B npocrpaHcTBe. CIIOKEHME M BBIUMTAHUE BEKTOPOB. Y MHOMKEHUE
BEKTOpa Ha 4ucio. PasnokeHwe BekTopa MO TpEM HEKOMIUIAaHapHBIM BekTopaM. IIpaBuna
napajuienenunena. Pemenue 3anad, cBA3aHHBIX C IPUMEHEHUEM IIPaBWJ ACUCTBUM C BEKTOPAMH.
IIpssMoyrosbHas cuctemMa KoopauHatr B npoctpaHcTse. Koopaunarsl Bekropa. IIpocreiimue 3anaun B
KOOpAMHATax. Yroa Mexnay BekropaMu. CkalaspHOE NpPOU3BEINCHHE BEKTOPOB. BrlunciieHue yrios
MEXAY NPSIMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ IPHU PEIICHHH T'€OMETPUYECKUX
3a/1a4.

3. BEPOATHOCTDb U CTATUCTUKA
Cay4aiinble cOObITHS U BEPOATHOCTH.

[IpencraBneHne AaHHBIX ¢ HOMOLIBI0 Tabnmuu M guarpamMm. CpeaHss apudmeTHueckoe,
MeauaHa, HauOoJplllee M HauMEHbIIEEe 3HAUYEHUE, pa3Max, JAUCIEpPCHs M CTaHAApTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyuyaiiHble SKCHEpUMEHTHI (OMBITHI) W CllydaliHble COOBITHS. OJEeMEHTapHbIE COOBITUS
(ucxozpl). BeposiTHOcTh ciyyaifHOro coObITHs. BIM30CTh YMCTOTBI M BEPOSATHOCTU COOBITHIA.
CrnyyaliHble OIBITHI C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH COOBITHSIMH. BeposTHOCTH cOObITHIT B
OTIBITAaX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.

Omneparuu  Haj COOBITUAMH: TIEpECEUeHHEe, OOBEIMHEHHE, IMPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmysa Cl0KEHUs BEPOATHOCTEM.

VYcioBHas BEpOSTHOCTb. YMHOKEHHE BeposiTHOCTEW. JlepeBo cCiydailHOro 3KCIEepUMEHTA.
®dopmyia noiaHO# BeposaTHOCTH. HezaBucumbie COOBITHS.

Komb6unaropaoe mnpaBuino ymHoxkeHus. IlepectaHoBku u ¢akropuan. Yucio coueraHuil.
Tpeyronsauk ITackans. @opmyna 6unoma HeroToHa.

bunapHblii ciydaliHbI ONBIT (KMCHBITaHUE), ycleX M Heygada. He3aBuCHUMBbIE HUCHBITAHUS.
Cepus HE3aBUCUMBIX UCTIBITAHUH 110 TepBoro ycnexa. Cepus HE3aBUCUMBIX MCTIbITaHUNA bepHyy.

Cay4aiiHble BeJIMYMHBI U 3aKOH 00JIBIINX YHCEJI.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepositTHocTel. J{narpamma pacnpenenenus. [Tpumepst
pacmpeseNieHui, B TOM YHCIIe, TeOMETPHUECKOe M ONHOMUHAIILHOE.

YucnoBble XapaKTEPUCTUKK CIyYalHBIX BEJIMYMH: MaTEeMaTHUYECKOe OKHMJaHUE, TUCHEepCUs U
CTaHJApPTHOE OTKJIOHEHHUA. [Ipumepbl MpUMEHEHHs] MaTeMaTUYECKOro OXXKHMJIAaHWsS, B TOM YHCIE B
3alayaXx M3 MOBCEIHEBHOW JXM3HM. MareMaTuueckoe OXKHMJIaHWEe OWHAPHOW CITy4ailHOW BEJTUYHHBI.
Marematuueckoe 0OKHUJIaHUE CYMMBI CIy4alHbBIX BEJIMYUH. MaTeMaTH4eckoe OKUJAaHUe U JUCTIEPCHS
FeOMETPUUYECKOT0 M1 OMHOMHHAIILHOTO pacHpeIeIeHUN.
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3akoH OONBIIMX YHCEN W €ro pojb B Hayke, mpupoje U oOuiectBe. BrIOOpOUHBIH MeTonq

HUCCIIENOBAHUMN.

[Ipumepsl HENPEPBIBHBIX CllydyalHbIX BeIU4uH. [loHATHE O MIOTHOCTH pacnpeneneHus. 3aaauy,
IIPUBOALINE K HOPMAIBHOMY pacipenencHuio. [IonsaTue o HopManbHOM pacIpeleIcHUH.

TEMATHYECKOE INTAHUPOBAHHME

KommuecTBo yacos

Bun yae6HO# paboThI Teopernueckoe [IpakTnueckue
o0yueHue 3aHATHUS
Aymutopnsie 3anatusi. Cogeprkanue o0ydeHusl.

1. Anzebpa u nauana mamemamuiecKo20 AHAIU3A 130 36
1.1 Yucna v BeIYHCIICHUS 36 8
1.2 ®ynkiun u rpaduKu 12 2
1.3 YpaBHEHUS 1 HEPABEHCTBA 30 10
1.4 MHoecTBa M JIOTHKA 4 2
1.5 Hayana maTemMaTnueckoro aHajimsa 48 14
2. F'eomempus 68 24
2.1 BeKTOphI M KOOPAMHATHI B IIPOCTPAHCTBE 12 4
2.2 IIpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE 20 6
2.3 MHOTOrpaHHHUKH 20 8
2.4 Tena BpamieHus 16 6
3. Bepossmuocms u cmamucmuka 38 10
3.1 Ciyuaiiable cOOBITHS U BEPOSITHOCTU 18 8
3.2 CiryyaifHple BETMUMHBI M 3aKOH OOJIBIITUX YHCEIL. 20 2
Hmozo 236 70
Bceero 306

[TpomexyTouHas aTTectanus B popme sx3amena 14

4. ®OHA OIEHOYHBIX CPEIACTB /Jisd ITPOBEJIAEHUSA NMPOMEXYTOYHOM
ATTECTAIA OBYYAIOIIUXCHA IO JUCHHUIIJIMHE.
4.1. Oomme cBeaeHus

1. | luknoBasi koMuccus €CTECTBEHHOHAYYHBIX JUCHUTUINH
2. | CnenmanbHOCTh 09.02.07 MadopManimoHHbIE CUCTEMBI U IPOTPAMMUPOBAHNE
3. | ®opma oOyueHus OuHas
4. | JucuumnianHa OVII.03. MaremaTuka
5. | ®opma arrectanmuu MO | SK3aMEH
y4eOHOU JUCIUILTUHE

4.2. XapaKTepuCcTHKA OCHOBHBIX BH/10B Y4eOHOMH 1eATeJIbHOCTH CTY/ICHTOB

Conepxanne XapakTeprucTHKa OCHOBHBIX BHJIOB JICATEIIBHOCTH CTYICHTOB
o0OyueHus (Ha ypoBHE y4eOHBIX NEHCTBHIN)
Beenenune O3HakOMJIEHME C POJIbI0 MaTeMaTHUKA B HAyKe, TEXHHKE, 3KOHOMHUKE,

I/IH(I)OpMaI_II/IOHHBIX TCXHOJIOTHUAX U npaKanecxoﬁ ACATCIIBHOCTH. O3HakoOMIICHUE
C OCJIIMH W 3aadaMH HU3YUCHUSA MaTEMAaTUKU IIPH OCBOCHHUH CHeHI/IaJ'II)HOCTeI\/’I

C11o

. AJI'TEBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIM3A

Yucna u
BBIYNCJIICHUA

OmnepupoBaHWe TOHATHSMHU: PAlMOHAIBHOE W JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U ICCATHYHAS TPOOb, IPOLICHTHI.

Bemmonnenne  apudmMernyeckux — omepanmMii ¢ palMOHATIBHBIMH U
JeMCTBUTENIbHBIMU YHCIIaAMHU.

BemmonHenne  npuOMIDKEHHBIX  BBIUMCICHHH,  WCIONB3ys  TpaBHia
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OKpPYIJICHUS, HAXOKACHUE IIPUKUIKHA U OLIEHKH Pe3yJIbTaTa BEIYUCICHUN.

OnepupoBaHue MOHATUAMM: CTEIEHb C LIEJIBIM ITOKa3aTeaeM, CTaHAApTHas
dopma 3amucu  EHCTBUTENBHOTO 4YHCIA, KOPEHb HATypajdbHON CTENCHH,
UCNOJIb30BaHUE NoAXoxsAmed (opMbl 3amucH JEHCTBUTENBHBIX 4YHCEN IS
pELICHUS IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUS JaHHBIX.

OnepupoBaHue NOHATUSAMM: CHUHYC, KOCHHYC M TaHIE€HC IPOM3BOJIBHOTO
yIiia, HCIOJB30BAaHME 3allUCH  NPOM3BOJIBHOIO  yrja dYepe3 oOpaTHbIE
TPUTOHOMETPUUYECKHE (DYHKIHH.

OnepupoBaHue NOHATUSAMU: HATYpaJIbHOE, LIEJIOE YHUCIIO, MCIOJIb30BAaHUE
IIPU3HAKOB JEJIIMMOCTH LIEIBIX YHCEl, PA3JIOKEHHUE YUCIIa HA TPOCThIE MHOXKUTEIN
JUIS pelleHus 3a1a4.

OnepupoBaHKe MOHATUEM: CTEIIEHD C PALMOHAILHBIM [TOKa3aTEIIEM.

OnepupoBaHyre NOHATHAMHU: JIOTapu(PM YHCHa, IECATHUYHBIC U HATYpalbHbIC
J0rapuMBl.

DyHKIMHU U
rpaduku

OnepupoBaH#e MOHATUAME: PYHKIIHUS, CIIOCOOBI 3a1aHus (YHKIIUU, 00JIACTh
OIpeNieIeHUuss U MHOXKECTBO 3HaueHUi (yHKuuu, rpaduk (QyHKLUUH, B3aUMHO
oOpaTHbIe GYHKINH.

OnepupoBaHue MOHATHSAMU: UYETHOCTh W HEYETHOCTh (YHKLUUHU, HYIH
(GYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBanue rpadukoB GyHKUUHN 111 pellieH s ypaBHECHUH.

[Toctpoerne u ureHWe TpadUKOB JMHEHHOH (QYHKIMHM, KBaIpaTUIHON
(GyHKLUY, CTENEeHHON (DYHKIMHU C 1IeJIbIM II0Ka3aTesIeM.

Hcnons3oBanne rpadukoB (GYHKIUH I HMCCICIOBAHUS IPOLIECCOB U
3aBUCUMOCTEH MpH peIIeHUH 3a/1a4 U3 JAPYrHX y4eOHBIX IPEIMETOB M pealbHON
KU3HH, BEIpaXeHUE (popMysiaMH 3aBUCUMOCTH MEXKIY BEIIMYMHAMHU.

OnepupoBaHue TMOHATHAMM: NepuoaUYecKas (QYHKLUS, MPOMEXYTKH
MOHOTOHHOCTH (QYHKIMM, TOYKM OKCTpeMyMa (yHKUWH, Haubojblliee U
HalMEHblllee 3HadeHHe (QYHKIMM Ha MPOMEXYTKE, HCIOIb30BaHUE WX JUIs
UCCIIeIOBaHMs PYHKINM, 3aJaHHBIX TpapuKOM.

OnepupoBaHue NOHATUAMU: TpadUKU MMOKA3aTEIBbHON, Jorapu(MUIECKol 1
TpUroOHOMEeTpHuecKux (yHKIM. M300paxkeHrne nx Ha KOOPAMHATHOM IIIOCKOCTH
Y UCTIOJIb30BAaHUE JUUIS PELICHUs YPAaBHEHNUN U HEPABEHCTB.

N300paxeHnne Ha KOOPAMHATHOM IJIOCKOCTH TIpadUKOB  JIMHEHHBIX
YPaBHEHHUH U UCIOJIb30BAaHUE UX JIJISl PELICHUS] CHCTEMBI JIMHENHBIX YPABHEHU.

Ucnonp3zoBanue rtpadukoB (QYHKIUN 711 UCCIAEAOBAHHUS TPOIECCOB U
3aBHCUMOCTEN U3 IPYTruX yuyeOHbIX AUCHUILINH.

VYpaBHeHus u
HEpaBEHCTBA

OrnepupoBaHue MOHATUSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJIOE,
panMoHaIbHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
YpaBHEHHUE.

Beimonnenne mnpeoOpazoBaHMi  TPUTOHOMETPUYECKHX  BBIPRKEHUH H
pelIeHne TPUTOHOMETPUYECKUX YPABHEHHM.

Beinonnenue npeoOpa3oBaHMii LENbIX, PALMOHATIBHBIX U UPPALIMOHAIBHBIX
BBIDAKEHUM W pelIeHUe OCHOBHBIX THIIOB IE€JBIX, PALMOHAIBHBIX U
VPPALMOHAIIBHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHMH W HEPABEHCTB Ul PEHICHUS MaTeMaTHYeCKHX
3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTeil HAYKU U pealbHOM KHU3HH.

MonenupoBaHue peanbHbIX CHUTyallUd Ha $I3bIKE airedpbl, COCTaBIIEHUE
BBIDAKCHUM, YpaBHCHUH, HEPAaBEHCTB II0 YCIOBUIO 3a/add, HCCIEJOBaHUE
HOCTPOEHHBIX MOJIENIEH ¢ UCIONIBb30BaHUEM amapaTa anreOpsl.

[IpuMeHeHHe CBOMCTB CTEMEHM [UId TpeoOpa3oBaHUs  BBIPAKCHUH.
OnepupoBaHue NOHATHAMM: ITOKA3aTENbHOE YPABHEHUE U HEPABEHCTBO. Pemenne
OCHOBHBIX THIIOB [10Ka3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

BeimonnHeHne mpeoOpa3oBaHU  BBIPAKEHHH, COIEPXKAIIUX JIOTAPU(PMBI.
OnepupoBaHue TMOHITHUAMHU: JIOTapU(PMHUECKOE YpaBHEHHE M HEPaBEHCTBO.
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Pemienne OCHOBHBIX THUIOB JIOTapU(PMHUUYECKUX YPABHEHUI U HEPABEHCTB.
Haxoxnenue pemeHuii npoCcTemx TPUrOHOMETPUUECKUX HEPABEHCTB.
OnepupoBaHHe MOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ pelleHue.

Hcnonb3oBaHue CHUCTEM JIMHEHMHBIX YPAaBHEHWM [UJIl pPELIECHUS MNPAaKTUYECKHUX

3a/1a4.

Haxoxnenue pELICHU TPOCTEHIIMX CUCTEM M  COBOKYITHOCTEH
paloHaIbHBIX YPAaBHEHUI U HEPABEHCTB.
MonenupoBaHue pealbHBIX CHUTyallMd Ha $I3bIKE airedpbl, COCTaBIICHUE

BBIDAKCHMM, YpPaBHEHHUW, HEPAaBEHCTB M CHUCTEM 110 YCJIOBHMIO 3a/auH,

HCCJIEIOBaHKE MOCTPOCHHBIX MOJIEJIEH C HCIOJIb30BAHUEM alapara ajireOpsl.

Hauana
MaTeEMATUYECKOTO
aHajan3a

OnepupoBaHue TMOHATHSAMH: TOCIEIOBATEIILHOCTD, apu(MeTHUecKas |
reoOMETpUYECKasi POTPECCHH.

OnepupoBaHue TMOHATUSAMU: OECKOHEYHO YOBIBAIOMIas TEeOMETpUYEeCKast
nporpeccusi, cyMmMa 6€CKOHEYHO yObIBAIOIIEeH reOMEeTPHUUECKOM MPOTPECCHH.

3aanue mocaeI0BaTeIbHOCTH PA3IMIHBIMU CIIOCO0AMMU.

Hcrnonp30BaHWEe CBOWCTB  IOCJIENOBATEIBLHOCTEH W MPOTPEcCHid  aJis
pelICHHs pealTbHBIX 33J1a4 MPUKJIAJHOTO XapaKTepa.

OnepupoBaHue TMOHATHAMH: HENpEpbIBHAS  (QYHKIMS, MPOU3BOJHASL
¢byHkuu.  Mcnonp3oBaHUE  TEOMETPHYECKOTO W (PU3MYECKOTO  CMBICTA
MIPOM3BOHOM IS PEIICHUS 3a/1a4.

Haxoxnenue MIPOM3BOJTHBIX 3JEMEHTAPHBIX (DYHKIHMA, BBIYUCICHUC
MPOU3BOHBIX CYMMBI, TPOU3BEICHHUS, YACTHOTO (DYHKIIUH.

Hcnonp30BaHWe  MPOWM3BOMHOW Ui WCClenoBaHUS — (QYHKIMKM — Ha
MOHOTOHHOCTh M JSKCTPEMYMBbI, MPHUMEHEHHE pPE3yJIbTaTOB HCCIECIOBAaHUSI K
MIOCTPOCHUIO TPAPHKOB.

Hcnonp30BaHre MPOU3BOAHON UIsI HAXOXACHUS HAWIIYUIIErO pEIIeHUs B
MPHUKIIATHBIX, B TOM YHCJIE COITUATBHO-DKOHOMUYECKHX, 3a1a9ax.

OnepupoBaHHe TMOHITHSIMH: TE€PBOOOpa3Hasi W HHTErpaj, MOHMMAaHUE
TEOMETPHUYECKOTO M (PU3NICCKOTO CMBICTIA MHTETpaia.

HaxoxneHue  mepBOOOpa3HBIX JJIEMEHTApHBIX (DYHKUIWN, BBIYMCICHUE
uHTerpana no popmyne Hototona-JIeiiOnuna.

Pemenne mpuUKIamHBIX 3a/lad, B TOM YHCIE COLUATbHO-’KOHOMHYECKOTO M
(U3HYECKOTO XapaKTepa, CPEACTBAMH MATEMAaTHICCKOTO aHAJIH3a.

MHokecTBa U

OHepI/IpOBaHI/Ie MOHATHUAMU: MHOXKCCTBO, OIICpallu HaJl MHOKECCTBAMU.

JOTHKa Hcnonb30BaHWe TEOPETUKO-MHOKECTBEHHOTO ammapara s ONHUCaHUus
peasbHBIX MPOLECCOB W SBIEHHWM, NMPU peleHUM 3ahad U3 APYruX Y4eOHBIX
MPEIMETOB.
OnepupoBanue MOHSTHUSIMHU: OIIpeZICIICHUE, TEeopeMa, CIICICTBHE,
JI0Ka3aTeIbCTBO.
2. TEOMETPUA
Bekrtops! OnepupoBaHue MOHATUSIMH BEKTOPOB B POCTPAHCTBE.
KOOpJMHATHI B BreimonHenue AE€MCTBHM CIIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
MIPOCTPAHCTBE YMHOXEHHS BEKTOpa Ha YMCII0, OObsICHEHHE, KAKUMH CBOMCTBAMHU OHU 00Ja/1atoT.

[TpuMeHeHMe paBuIIa Napasenenunesa.

OnepupoBaHue NOHATUAMU: ACKApPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJyJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHl BEKTOpa, YroJl
MEXIy BEKTOpaMH, CKaJsipHOE IMPOU3BEACHHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIaHApHBIE BEKTOPHI.

HaxoxneHue cyMMbl BEKTOPOB U MPOU3BEICHUS BEKTOpa Ha YHUCIO, yria
MEXy BEKTOPAMH, CKaJIIPHOTO IPOU3BEIECHUS, PACKIaAbIBAHNE BEKTOPA IO IBYM
HEKOJUTMHEAPHBIM BEKTOpaM.

3a/laHue MIOCKOCTH YPAaBHEHUEM B IEKapTOBOM CUCTEME KOOPIUHAT.

[IpumeHeHne reoMeTpuueckuXx (akToB IJI PEHICHUS CTEPEOMETPHUUECKHX
3a/1a4, MPEANoIaraloluX HECKOJIbKO 1aroB PELIEHUs], ECJIM YCIOBUS IPUMEHEHUS
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3a/laHbl B SBHOU (hopMme.

Pemenne mnpocTedmmx reOMEeTpUYECKUX 3a4a4 Ha MPUMEHEHHE BEKTOPHO-
KOOPJHMHATHOI'O METO/a.

Pemenne  3amau Ha J0Ka3aTeIbCTBA MAaTEMaTHYECKMX OTHOLIEHUM U
HAXOXKJCHUS T€OMETPHUCCKUX BEJIMYUH 110 00pa3laM Uil ajJropuTMam, IpuMeHss
W3BECTHBIE METO/BI IIPU PEIIEHUH CTAaHJAPTHBIX MATEMATUYECKUX 3a/1a4.

IIpuMeHeHHe TPOCTEHIINMX IPOTrPaMMHBIX CPEICTB U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIX CUCTEM IIPH PEIICHUN CTEPEOMETPUYECKHUX 3a1a4.

[IpuBeneHre NMpUMEPOB MATEMaTHYECKMX 3aKOHOMEPHOCTEN B MPUPOAE U
YKU3HU, PaCllO3HABaHUE MPOSIBICHUN 3aKOHOB T'€OMETPUHU B UCKYCCTBE.
IIpuMeHeHre MONYy4YeHHBIX 3HAHUM HA MPAKTUKE: aHAJIU3 PEaIbHBIX CUTYaLU U
IIPUMEHEHNE U3YyYCHHBIX ITOHATHH B ITPOLIECCE MTOMCKA PEIIECHUS MATEMAaTUYECKU
chopMUpOBaHHON TIpoOIeMbl. MOIETMPOBAHUE peaTbHBIX CUTYaI[Mi Ha SI3bIKE
FEOMETPHUM, HCCIEJOBAaHUE IIOCTPOCHHBIX MOJEIEH C  HCIOJIb30BaHUEM
FEOMETPUUECKUX TIOHATUM M TeopeM, ammapata anredpol. Pemienue
IIPAKTUYECKHX 3aa4, CBA3aHHBIX C HAX0XKJICHUEM I€OMETPUUECKUX BEIUYHH.

IIpsimMble u
IUIOCKOCTH B
IIPOCTPAHCTBE

OnepupoBaHHe MOHATUAMU: TOUKA, MPsAMasi, INIOCKOCTb.

IIpuMeHEeHHE aKCMOM CTEPEOMETPUU M CIEICTBUH W3 HUX IIPU PELLICHUU
F€OMETPUYECKUX 3a4a4.

OnepupoBaHue NOHATHUAMHU: TNAPALIEIBHOCTD M MEPHEHAMKYIAPHOCTH
IIPSAMBIX U IIJIOCKOCTEM.

KnaccugpunupoBanue B3aMMHOIO PacllOIOKEHUS MPSMBIX U MJIOCKOCTEH B
IIPOCTPAHCTBE.
OnepupoBaHue MOHATUAMU: JBYIPaHHBIN yrojl, 'paHu ABYI'PaHHOIO yria, peOpo
JBYTPAaHHOI'O yIJIa, JIMHEMHBIM Yroa JABYTPaHHOIO YIUVIa, IpajaycHas Mepa
JBYT'PaHHOIO yIJIa.

MHororpanHuku

OnepupoBaHue MOHITUSIMHU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIBIIA
MHOT'OT'pPaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, PaBUJIbHBI MHOTOI'paHHHUK.

Pacno3naBaHue OCHOBHBIX BHJOB MHOTOTPAaHHMKOB (IIMpaMuja, MpU3Ma,
OpSMOYTOJIbHBIN Mapaenenunen, Kyo).

KnaccupunupoBanue  MHOTOTpaHHHMKOB,  BBIOMpas  OCHOBaHMS  JJIs
KIacCU(pUKaUU (BBIMYKJIBIE M HEBBIMYKIble MHOTOTPDAHHUKH, TMpPaBUIbHBIC
MHOTOTPAaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJUICIICITUIIC IBI).

OnepupoBaHue HOHSATHAMM: CeKyIas IIJIOCKOCTB, CEUYECHUEM
MHOTOTPaHHHKOB.

OOBsCHEHNS TPUHIUIIOB IOCTPOSHUS CEUEHHH, UCTIONb3YSl METO/I CIIEIOB.

[TocTpoeHne cedyeHU MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBINIOJIHEHUE
(BBIHOCHBIX) TUIOCKHX YepTeKeil M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpXy, COOKY, CHH3Y.

Pemenue 3ajauy Ha HaXOXXJICHHE TN€OMETPUYECKUX BEIMYMH MO 0oOpa3nam
WIA ITOPUTMaM, MPUMEHsST U3BECTHBIC aHAIUTHYECKHAE METONbI MPH PEIIeHHH
CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a]au Ha BBIYUCIIEHHE PACCTOSHUN MEXIy ABYMs
TOYKaMHM, OT TOYKM JIO TPSAMOH, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPELMBAIOIIUMUCS MPSIMBIMH.

Pemenne 3amau Ha HaxX0XJIE€HUWE T€OMETPHUYECKHX BEJIIMYMH MO oOpas3nam
WIA QITOPUTMaM, MPUMEHsSs M3BECTHBIC aHAIMTUYECKHE METOMbI MPH pelIeHUH
CTaHJApPTHBIX MaTeMaTHMYeCKMX 3a7ad Ha BbIUHCICHHE VYIJIOB  MEXIY
CKPCLIMBAIOIIUMHUCS TPAMBIMH, MEXIYy NPSIMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbruucnenne 00BEMOB M IUIOMIAZEH MOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEeHeHUEM (HOPMYJI, BEIYUCICHUE COOTHOIICHUS MEXTY
IUIOINASIMU TTOBEpXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOT'PAaHHHUKOB.

OnepupoBaHue MOHATUSIMH: CUMMETPUS B TPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI.
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W3Bneuenune, mnpeoOpa3oBaHWE M HMHTEPIPETUPOBAHHE HWH(GOPMAIMUA O
IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (Urypax, IPEACTABICHHYIO Ha 4epTekax U
PUCYHKAaX.

[TpumeHeHune reomeTpudeckux (akTOB JUIsl PEIICHUS CTEPEOMETPUYECKHUX
3a1a4, MPEANOarallMX HAac HECKOJIbKO IAaroB pEIICHHs, €CIH YCIOBUS
IPUMEHEHHU 3aJJaHHBIX B SIBHOM QopMme.

IIpumeHeHne MNpOCTEHIIMX MPOTrPpaMMHBIX CPEACTB U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIX CUCTEM IIPH PEIICHUN CTEPEOMETPUYECKHUX 3a1a4.

IIpuBeneHue npuMepoB MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HU, PacllO3HAaBaHUE MPOSIBICHUN 3aKOHOB T'€OMETPUHU B UCKYCCTBE.
IIpuMeHeHre MONYy4YeHHBIX 3HAHUM HA MPAKTUKE: aHAJIU3 PEaIbHBIX CUTYaLU U
IIPUMEHEHNE U3YyYCHHBIX ITOHATHH B ITPOLIECCE MTOMCKA PEIIECHUS MATEMAaTUYECKU
chopMyIMPOBaHHOHN MPOOIIEMBl. MOJEIMPOBAaHUE PEATBHBIX CUTYAIM Ha SI3bIKE
FEOMETPHUM, HCCIECNOBAHUE IPOCTPAHCTBEHHBIX MOJENIEH C HCIOJb30BaHUEM
FEOMETPUUECKUX TIOHATUM M TeopeM, ammapata anredpol. Pemienue
IIPAKTUYECKHX 3aa4, CBA3aHHBIX C HAX0XKJICHUEM I€OMETPUUECKUX BEIUYHH.

Tena BpameHnus

OnepupoBaHue TOHATHUSIMU: IMIMHAPUYCCKAs MMOBEPXHOCTH, 00pa3yroIue
HWIMHAPUYECKONM  MOBEPXHOCTH,  IWJIMHIP, KOHWYECKas  IOBEPXHOCTb,
o0pa3yronme KOHHIECKOU MMOBEPXHOCTH, KOHYC, CepryecKasi HOBEPXHOCTb.

PacnioznaBanue Ten BpaieHus (HUIUHAP, KOHYC, cepa u map).

OOpbsicHeHHE clI0OCOOO0B IOJTyUEHUs TEJl BpalllCHUS.

KiaccudumnupoBanue B3aMMHOTO pacioyIoKeHUs chephl U IIIOCKOCTH.

OnepupoBaHue TMOHSATUSMU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTa,
BBICOTA CETMEHTA, IAPOBOM CJIOM, OCHOBAHHWE IIAPOBOIO CJIOSA, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP.

Breruncnenne o00BEMOB W IIIOmIaZe TOBEPXHOCTEH Ten BpalleHus,
TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (hOPMYII.

OnepupoBaHue TMOHATHSAMH: MHOTOTPAaHHUK, BIMCAaHHBIA B cdepy u
OMHUCAHHBIN OKONO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIlCHUS.

Brrunciienre COOTHOMIEHUN MEXTy TUIOMIASIMU MTOBEPXHOCTEH 1 00BEMaMu
MOJOOHBIX TEIL.

N3o00paxenne uzydyaemble (GUIyp OT PYKH M C NPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrimoniHeHre (BBIHOCHBIX) IUIOCKUX YEPTEXEH W3 PUCYHKOB TMPOCTHIX
00BEMHBIX GUTYp: BUJI CBEPXY, COOKY, CHH3Y, CTPOUThH CEUEHUE TEIIOM BPAIICHHUS.
W3Bnedyenne, WHTEpNpEeTUpOBAHWE U  MpeoOpa3oBaHue HMHPOPMAUHA O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTYpax, MPEACTaBICHHON Ha YepTekax U
pUCYHKaX.

3. BEPOATHOCTDb U CTATUCTHUKA

Cnyyalinbie
COOBITHS U
BEPOSTHOCTH

YreHne U TIOCTPOCHUE TAOJIUI] M THarpaMM.

OnepupoBaHue TOHATUSMHU: CpelHee apuPMeTHUecKoe, MeIuaHa,
HanOoJTpIlIee, HANMEHbINIEe 3HAYCHHNE, pa3MaX MAaCCHBA YHCIIOBBIX JaHHBIX.

OnepupoBaHue MOHATHIME: CTyYailHBIA YKCIIEPUMEHT (OMBIT) U CITy4aifHOE
coObITHE, 3JIEMEHTapHOE COOBITHE (PJIEMEHTApHBIH HCXOM) CIY4alHOTO OIBbITA.
HaxoxaeHre BEpOSITHOCTH B OIBITAX C PaBHOBO3MOXKHBIMH CIy4alHBIMH
coObiTHsiME. HaxoXJIeHne W CpaBHEHHE BEPOSTHOCTH COOBITHH B W3yUEHHBIX
CIIy4alHBIX DKCIIEPUMEHTAX.

Haxoxnenue u GopMynupoBaHHE COOBITHI: TIEPECeUCHUs U O0BEIUHEHUS
JAHHBIX  COOBITUH, COOBITHI, TPOTUBOMOJOXKHBIX JaHHOMY  COOBITHIO,
WCIIOJIb30BaHUE AuarpamMMaM Oisiepa u (GOpMyII CIOKEHHUS BEPOSTHOCTEH mpu
pelleHny 3a1ad.

OnepupoBaHue TMOHATHSAMH: YCIOBHas BEpPOATHOCTb, HE3aBHCHMBbIE
coObiTHsi. HaxoklieHne BEpOSTHOCTH C TMOMOINBIO TpaBWJIa YMHOXKEHHUS, C
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MOMOIIIBIO IEpEBa CIYYailHOTO OMBITA.

[TpumeHeHre KOMOMHATOPHOTO MPaBUJIa YMHOKEHUS IIPU PEIICHUH 3a7ay.
OnepupoBaHue TOHSATUSMU: HCHBITAHHE, HE3aBUCHUMbBIC WCIBITAHUS, CEpUs
UCIBITAaHUH, ycrex M Heyaada. HaxoxaeHue BEpOSITHOCTH COOBITUH B CEpUU
HE3aBUCUMBIX MCIBITAHUM /0 TepBOro ycmexa. HaxoxjaeHue  BepOSTHOCTH
COOBITHH B CEpUU UCTIBITAHUK bepHysum.

Crny4aiinbie
BEJIMYMHBI
3aKOH OOJIBIINX
YHCelL.

OnepupoBaHue TOHATUSAMHU: ClydyailHas  BEJIMYMHA, paclpesiesieHue
BEPOSITHOCTEM, TMarpaMMbl pacipeieICHuUs.

CpaBHeHHE  BEpPOATHOCTHM  3HAYEHUW  CIy4yallHOM  BEJIMYMHBI 1O
pacupeeNeHUIO WK € TOMOILBIO AHarpaMM.

OnepupoBaHuEe TOHSATUEM MATEMAaTUYECKOTO OXKWJAHUSA, IPUBEJCHUE
IIPUMEPOB, KaK MPUMEHSAETCS MaTEMaTHUYECKOE OKUJAHUE CIYyYallHON BEIMYMHBI.
HaxoxaeHne maTeMaTtu4ecKkoro OKUIaHus 110 JAHHOMY pacipeAcsICHUIO.

3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCET.
3HAKOMCTBO C HOPMAJILHBIM PACTIPEICIICHUEM.
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4.3. Pe3yJ’[LTaTbI OCBOCHHUHA yqeﬁnoi’l AUCHUIIJIMHBI, ITOJIC/KAIUE IMTPOBEPKE

o 3amanus
Pasnenst u Pe3ynbrarhl 0OCBOCHHSI OCHOBHBIX BUIOB YUYECOHOM JIEATETLHOCTH Bunbr u popmbl No [IDIIOKCHIS
TEMBI CTYJICHTOB (Ha ypOBHE YYCOHBIX ICHCTBHIN) KOHTPOJISI 3HAHUH - ](OYMK)
BBenenue O3HakoMJIEHHE C pOJIbIO MaTeMaTUKU B HayKe, TEXHHKE,

SKOHOMHUKE, WH(POPMAIIMOHHBIX TEXHOJIOTHSIX W IPAKTUYECKOH
JnesaTenbHOCTH. (O3HaKOMJIGHHE C LEMsAMH M 3a/layaMd  U3Yy4eHHs
MaTeMaTUKU IIpU 0CBOeHUHM crnenuanbHocteit CI10

1. AJITEBPA U HAYAJIA MATEMATHUYECKOI'O

AHAJIM3A

Yucna U BEIYUCICHUS

OnepupoBaHue MOHATUAMU: PALIMOHAIBHOE U JIEUCTBUTEIIBHOE
YHUCII0, OOBIKHOBEHHAS U ICCATUYIHAS IPOOB, MPOIICHTHI.

BrimontHeHNE apr(PMETHYSCKUX ONEPAMi C PallMOHATBLHBIMHU
U IEeWCTBUTEILHLIMHA YUCIIAMH.

BremmonHenne  mpuUOMMKEHHBIX — BBIUMCICHHUN,  HCIONB3YS
npaBujia OKPYTJICHUSI, HAXO0XKJICHUE TTPUKUJIKK U OIICHKHU PE3yJIbTaTa
BBIYMCIICHHH.

OrniepupoBaHue TMOHSATUSIMH: CTEIEHb C IIEJIBIM IOKa3aTeseM,
cTaaapTHas Qopma 3amucu JEHCTBUTENBHOTO 4YHCIA, KOpPEHb
HaTypaJbHOMN CTETEeHH, UCTIOIb30BAHUE MOIXOAIIEH (POPMBI 3amucu
JEUCTBUTENIbHBIX YWCEN JMJI1 pEeUIeHUus MNpaKkTUYeCKUX 3aJad |
MIPE/ICTABJICHUS TAHHBIX.

OnepupoBaHue€ TOHATUSMU: CHHYC, KOCHHYC M TaHI€HC
MPOU3BOJILHOTO YTJIa, UCIOJIB30BAHUE 3aMKMCH MPOU3BOJIBHOTO yIia
yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIIHH.

OniepupoBaHue TMOHATUSAMH: HATypaJbHOE, IIEJI0€ YHCIIO,
WCIIOJIb30BaHNE MPU3HAKOB JIETMMOCTH LIENbIX YUCEN, Pa3oKEeHHE
YHUCiIa Ha MPOCThIE MHOXHUTEIH JIJIsI PEIICHHS 3aa4.

Bxoanoii

Texywuii
@poHTaNIBHBIN U
WHUBH1yaJIbHBIN
ompoc

Tect

CamMocrogTeabpHas
pabora

VMK: Tecthl s
KOHTPOJIA

BXOAHOI'O

YMK  Bompocsl 1o  Temam
«Pa3BuTHE TOHATHS O YHUCIEN,
«KopHu, crenenu, mnorapumMsy,
«OCHOBHBIE HOHATHUS
TPUTOHOMETPHH.

YMK Ttect no teme «Jlorapugm.
CgoiicTBa 0rapudmMoB».

VMK Ttect no teme «OCHOBHEIS
(bOpMyITbI TPUTOHOMETPHI.

YMK Cam. pabora mno Teme
«Pamnannas mepa yrma. Cunyc,
KOCHHYC, TaHM€HC M KOTaHIeHC
quCIa.

OnepupoBaHue TOHATHEM: CTENEHb C  PALMOHAIBHBIM YMK Cawm. pabora no teme
MOKa3aTeJIeM. Ilpomeosxcymounwiu | «@OpMyJIbl TPUBEACHUSD.
OnepupoBaHye NOHATUAMHU: JIOTapupM YUCIIA, TECATUYHBIE U [TpakTrueckast YMK Cam. pabota mo Teme
HaTypaJIbHbIE JIOTapU(PMBI. pabota Ne 1 «O06paTHble TPUTOHOMETPUYECKHE
ITpakTrueckast byHKIHIN.
pabota Ne 2
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Paznensl u
TEMBI

Pe3ynbTarhl 0CBOCHHSI OCHOBHBIX BHI0B yUE€OHOM AESITEIbHOCTU
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUI)

Buapl u hopmbr
KOHTpPOJISI 3HAaHUU

3ananus
No nipunoxxenus
(YMK)

[IpakTrueckas YMK npakrudeckas padorta Ne 1

pabota Ne 3 YMK npaktuueckas padorta Ne 2

[IpakTrueckas YMK npakrudeckas padora Ne 3

pabora Ne 4 YMK npakruueckas pabora Ne 4
OyHKIMH U TpaduKu OnepupoBanue MOHATUSAMU: (YHKIUSA, cHocoObl 3amanus | Texyuuil

¢yHKIMH, 007aCTh ONpeeIeHUs] 1 MHOXKECTBO 3HaueHuid (yHkunu, | Pponrtaneueii  u | YMK Bompocsr o Teme

rpaduk GyHKIMH, B3aUMHO 0OpaTHbIE (PYyHKIIHH. uHauBHayalbHbIA | «DyHkuu. [lonstue o
OnepupoBaH#e MOHATUAMHU: YETHOCTh U HEUETHOCTD (PYHKIIUH, | OIIPOC HETPEPBIBHOCTH (DYHKITHH,

HYJTU (PYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA. «CBoiicTBa hyHKIHNY,
Hcnonp3oBanue rpadukoB GyHKINHN ISl peIICHHUS YPaBHEHHIA. «CreneHHble, I0Ka3aTeIbHbIE,
[Toctpoenne u ureHue TpaduKOB JHHEHHON QYHKIIHH, norapuMuUecKue u

KBAaJpaTHYHOW  (YHKUMHU, CTEEHHOW (yHKOMM C  IeIbIM TPUTOHOMETPUYECKHUE DYHKLIUN»

MIOKa3aTeJeM.

Hcnonb3oBanue rpadukoB GyHKOMHA I MCCIEIOBAHUS

IPOIIECCOB M 3aBUCUMOCTeH mpu pemeHuH 3agad u3 Apyrux | CamocrostensHas | YMK Cam. pabGora mno Teme

y4eOHBIX TPEJAMETOB M PEabHOM JKW3HH, BhIpakeHue (GopMynamu | paborta «Obnactb onpeeneHus

3aBUCUMOCTH MEX]ly BETMYMHAMH. byHKIHI.

OnepupoBaHue  NOHSTUAMU:  NEpUOAWYECKas  (QYHKIIMS,
IPOMEXYTKM  MOHOTOHHOCTM  (YHKLUMH, TOUYKH IKCTpeMyMa
¢byHkMM, HauOosbllee M HaMMEHbllee 3HAaYeHHE (QYHKIMM Ha
IPOMEXYTKE, MWCIOJIb30BaHUE WX Uil MCCIENOBaHUS (DYyHKIMIA,
3a/laHHBIX TpaUKOM.

OnepupoBaHue  TMOHATUSAMHU: TpadUKd  IOKa3aTeIbHOMH,
norapumMuyueckoil U TpuroHomeTpuyeckux ¢pyHkuuil. Mzo0paxenue
X Ha KOOPJMHATHOW IUIOCKOCTH W MWCIIOJIb30BAHME AJI PELICHUS
YpaBHEHUH U HEPABEHCTB.

N300pakeHre Ha KOOPAMHATHOM IUIOCKOCTH TpaguKOB
JUHEHHBIX YPaBHEHUM M HCIIOJIb30BAHUE UX JJISl PELICHUS CUCTEMBI
JIMHEUHBIX YPaBHEHUM.

Hcnonp3oBanue rpadukoB GyHKIUN AJIs UCCIIEIOBAHUS
IPOILIECCOB U 3aBUCUMOCTEH U3 JPYruX y4eOHBIX TUCIUILINH.

Ilpomesrxcymounvoiii
IIpaxTnueckas
paborta Ne 5

YMK npaktuueckas padota Ne 5
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Paznensl u
TEMBI

Pe3ynbTarhl 0CBOCHHSI OCHOBHBIX BHI0B yUE€OHOM AESITEIbHOCTU
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUI)

Buapl u hopmbr
KOHTPOJISI 3HAHUU

3ananus
No nipunoxxenus

YpaBHEeHUs U
HEPAaBEHCTBA

OnepupoBaHue  MOHATHSAMHU:  TOXAECTBO,  ypaBHEHHE,
HEPAaBEHCTBO, LIEJ0€, PAlMOHAIbHOE, MPPALMOHAIBHOE YpaBHEHUE,
HEPaBEHCTBO, TPUTOHOMETPUUYECKOE YPABHEHUE.

Brmonnenue npeoOpa3oBaHuit TPUTOHOMETPUUYECKUX
BBIPAKECHUU M pELICHUE TPUTOHOMETPUYECKHUX YPABHEHMI.

BeinonHenne mnpeoOpazoBaHMil LEBIX, PalMOHAIBHBIX H
VUPPALMOHAIBHBIX BBIPAKEHUNU U PEICHUE OCHOBHBIX THUIIOB LIENbIX,
palMOHAIbHBIX U UPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUMH W HEPAaBEHCTB Ui  PELICHUS
MaTeMaTHYeCKUX 3aJad U 3a/ad U3 pasInyHbIX oOyiacTeil Hayku U
pEATbHOM KU3HH.

MogenupoBaHue peanbHbIX CHUTyallud Ha fA3bIKE aiureopsl,
COCTABJICHUE BBIPAXXEHUIN, YpPAaBHEHMI, HEPABEHCTB II0 YCIOBHUIO
3a/1a4d, UCCIICIOBAHHUE ITOCTPOEHHBIX MOJENIEH C HCIOJIb30BaHUEM
anmnapara ajreopsl.

[lpumeHeHue CBOMCTB  cTemeHH s NpeoOpa3oBaHUs
BBIPAKCHUI. OnepupoBaHMe€  TOHATHUAMHU:  IOKa3aTEJIbHOE
ypaBHEHUE U  HepaBeHCTBO. Pelenue OCHOBHBIX  THIIOB

IIOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

Beimonnenne mnpeoOpa3oBaHUil  BBIpaXKEHUH, COJEpMKaIIUX
norapumsl.  OnepupoBaHUE  MOHATHUSAMHU:  JIorapuPpMHUUECKOe
YpPaBHEHHE U HEPaBEHCTBO. PeleHue OCHOBHBIX  THUIIOB

Jorapu(pMHUUECKUX ypaBHEHUI U HEPaBEHCTB.

Haxoxnenue peleHui MPOCTEUIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB.

OnepupoBaHue MOHATUAMHU: CUCTEMA JIMHENHBIX YPAaBHEHUM U
e€ pemenue. lMcnonp30BaHME CHUCTEM JIMHEMHBIX YPaBHEHHUW MJIs
pELICHUs IPAKTUYECKUX 3a1a4.

Haxoxnenue pelIeHuit MPOCTEUIIINX CHUCTEM u
COBOKYITHOCTEW palliOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

Texywuii
OpoHTaNBHBIA U
VHIUBUYAJIbHBIN
ompoc

IIpomescymounwiii
[IpakTueckas
paborta Ne 6
[IpakTueckas
paborta Ne 7
[IpakTueckas
pabota Ne 8
IIpaxTnueckas
paborta Ne 9
IIpaxTnueckas
pabora Ne 10

(YMK)
YMK  Bompocel mo  Teme
«YpaBHEHUS 51 CHCTEMBI
YpaBHEHUU. Hepasencrtpa u

CHUCTCMbI HCPABCHCTB»

YMK mnpaktuueckas padota Ne 6
YMK npaktuueckas padota Ne 7
YMK mpaktuueckas padota Ne 8
YMK npaxtuueckas padora Ne 9
YMK mpaktuueckas padora Ne 10
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Paznensl u
TEMBI

Pe3ynbTarhl 0CBOCHHSI OCHOBHBIX BHI0B yUE€OHOM AESITEIbHOCTU
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUI)

Buapl u hopmbr
KOHTPOJISI 3HAHUU

3ananus
No nipunoxxenus
(YMK)

MogenupoBaHue peanbHbIX CHUTyallud Ha fA3bIKe aiureopsl,
COCTABJICHUE BBIPAKECHUW, YpPaBHCHUH, HEPABEHCTB U CHUCTEM IIO
YCIOBUIO  3aJaud, MCCIEIOBAHUE IIOCTPOCHHBIX MOJEIEH ¢
UCIIOJIb30BAHUEM alIapaTa ajreopsl.

MHoOKeCTBa U JIOTHKA

OnepupoBaHue  TMOHATHSMU:  MHOXKECTBO,  ONEpalMK  Haj
MHO>KSCTBaMHU.

Hcrnonb30BaHHE TEOPETHKO-MHOXKECTBEHHOTO ammapara s
OTHUCAHUsl PEATbHBIX MPOIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3
JIPYTUX y4EOHBIX MPEIMETOB.

OniepupoBaHue TOHSATUSMU: OIPEICICHUE, TEOopeMa, CIEICTBUE,
JI0Ka3aTelIbCTBO.

Texywuu
@poHTaNBHBIN U
WHJUBH1yaJIbHBIN
ompoc

IIpomescymounwiii
[IpakTueckas
pabora Ne 11

YMK Bomnpocsl 1o Teme
«MHOKECTBO U JIOTHKA.

YMK mpaktuueckas padora Ne 11

Hauamna
MaTEMATUYECKOTO
aHaJim3a

OnepupoBanue HOHATHUSIMHU: II0CJIEZI0BATEBHOCTD,
apudmeTnyecKas u reoMeTpudecKasi IpOrpecCui.

OnepupoBaHve  MOHATHSAMU:  OECKOHEYHO  yObIBarolas
reoMeTpuueckas Iporpeccus, CyMMa OECKOHEYHO YObIBarolei
TEOMETPUUECKOHN MPOTPECCHUH.

3aiaHue MOoCIe10BaTeIbHOCTH Pa3IMYHbIMH CII0CO0aMHU.

Hcrnonb30BaHUE CBOMCTB ITOCIIEIOBATEIBHOCTEN U IIPOTrPECCUI
JUISL pEIIEHUs] PeaNIbHBIX 3aja4 MPUKIIAJHOTO XapaKTepa.

OnepupoBaHue  TMOHATUSAMHU:  HeNpepbiBHAas  (QyHKIUS,
npousBogHas QyHKOUM. Mcmonb3oBaHME TE€OMETPUUECKOTO U
(Gu3M4ecKoro cMpIciaa MPOU3BOAHOM [l peLIeHus 3ajay.

Haxoxnenne MIPOU3BOJHBIX  3JEMEHTAPHBIX  (PYHKUUH,
BBIUMCJIEHUE MPOU3BOJAHBIX CYMMBI, IPOM3BEIACHMS, YaCTHOIO
GyHKIIHIA.

Hcnonb30Banue MpOM3BOIHON JUIS HCCIeI0BaHUs (DYHKIIMHN Ha
MOHOTOHHOCTb M JKCTPEMYMBI, INPUMEHEHHE  pe3yJIbTaTOB
UCCIIEIOBaHMS K MOCTPOSHHIO IPa(hUKOB.

Hcnonp3oBaHne NMPOM3BOAHON IS HAXOXACHUS HaWIyYIIEro
pElIeHUs] B MPUKIAAHBIX, B TOM YHUCIIE COLUAIBHO-DKOHOMUYECKHX,

Texywuii
@poHTaNBHBIN U
WHVBH1yaJIbHBIN
ompoc

Tect

Ilpomesrxcymounvoiii
IIpaxTnueckas
paborta Ne 12
IIpaxTnueckas
pabota Ne 13
IIpaxTrueckas
pabota Ne 14
IIpaxTrueckas
paborta Ne 15
IIpakTHueckas

YMK Bomnpocsl no Temam
«IlocnenoBarenpHOCTIY,
«IIpon3BosiHas U €€ IPUMEHEHHUEY,
«VHTerpan u ero npUMeHEHNE»

YMK Ttect no teme «lIpaBuna u
dbopmynsl udpepeHITIPOBAHMS Y.

YMK npaktuueckas padota Ne 12
YMK npaktuueckas padorta Ne 13
YMK npaktuueckas padota Ne 14
YMK npaktuueckas padora Ne 15
YMK npaktuueckas padota Ne 16
YMK npaktuueckas padota Ne 17
YMK npaktuueckas padota Ne 18
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Paznensl u
TEMBI

Pe3ynbTarhl 0CBOCHHSI OCHOBHBIX BHI0B yUE€OHOM AESITEIbHOCTU
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUI)

Buapl u hopmbr
KOHTPOJISI 3HAHUU

3ananus
No nipunoxxenus
(YMK)

3ajayax.
OnepupoBaHue MOHATUSAMHU: IIE€pBOOOpa3Hass M MHTErpal,

IOHUMaHHE T€OMETPUUYECKOr0 U (PU3NUECKOr0 CMBICIIA HHTErpaa.
Haxoxnenne  mepBOOOpa3HBIX 3JIEMEHTapHBIX (YHKIHUH,

BBIYHCIICHHE UHTETpasia 1o ¢popmyse Herorona-JIeitoaua.

paborta Ne 16
[IpakTrueckas
paborta Ne 17
[IpakTnueckas
paborta Ne 18

Pemenune OPUKJIAJHBIX 334a4, B TOM 4YHCJE COLHUAIbHO-
9KOHOMHYECKOr0 ¥  (U3MYecKoro xapakrepa, cpeacrsamu | KonrposbHas YMK KonrponbHas pabora 110
MaTEeMaTHYECKOr0 aHaJIN3A. pabota teme «Hawama Matemaruyeckoro
aHaJIn3a»
2. TEOMETPUA
BexTopsl 1 KoopAMHATHI B OnepupoBaHue NOHATUAMHU BEKTOPOB B IIPOCTPAHCTBE. Texywuu
[IPOCTPAHCTBE BeinonHenue AEUCTBUN  CIOKEHHsS BEKTOPOB, BbluuTaHusA | OpontansHeii u | YMK ~ Bompocer 1o  teme
BEKTOPOB M YMHOXKEHHUSI BEKTOpa Ha YMCJIO, OOBSCHEHHE, KAaKMMU | HHAMBUIYaNbHbIH | «KOOpIMHATHI U BEKTOPBD»
CBOMCTBaMH OHU 00JIaAOT. ompoc
[TpumeHeHne npaBuiia napaieenuIea.
OnepupoBaHue TOHATUAMU: JeKapToBbl KoopauHaTel B | CamoctostensHas | YMK Cam. paborta o teme
IPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, | pabora «BexTopel. Monysib BEKTOpa».
KOOpJMHATBl BEKTOpa, Yrojdl MeXAY BEKTOpaMH, CKaJspHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHL. | [Ipomedicymounviti
HaxoxneHnne cyMMmBbl BEKTOPOB M IPOM3BENCHMs BekTOpa Ha | [IpakTueckas YMK npaktuueckas padorta Ne 19
YHUCIO0, YIia MeXAy BEKTOpaMH, CKaJsIpHOrO MpowusBeneHus, | padora Ne 19 YMK npaktuueckas padota Ne 20
packiaabIBaHUE BEKTOpA MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM. [TpakTrueckast
3ajaHMe IUIOCKOCTH YpaBHEHHMEM B JeKapToBoil cucteme | padota Ne 20

KOOpJWHAT.
[IpumeneHne rTeoMeTpuyeckux (HaKTOB AN peUICHHS
CTEPEOMETPUUYECKUX 3a/ad, MPEANoJaramlinXx HECKOJbKO IIaroB
pelleHus, eclii yCIOBHs MPUMEHEHUS 3a1aHbI B SIBHOU (popme.
Pemenne MPOCTEUIINX TIEeOMETPUUYECKUX  3aJad  Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METOA.
Pemrenne 3aJad  Ha JOKas3aTeJIb.CTBa MaTeMaTHYeCKUX
OTHONICHUN W HAXO0XKJICHUS TEOMETPUUYECKUX BEIWYHH MO 0o0pasiam
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Paznensl u
TEMBI

Pe3ynbTarhl 0CBOCHHSI OCHOBHBIX BHI0B yUE€OHOM AESITEIbHOCTU
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUI)

Buapl u hopmbr
KOHTPOJISI 3HAHUU

3ananus
No nipunoxxenus
(YMK)

WIM aIropuT™MaM, MPUMEHSSI W3BECTHbIE METOJbI MpPH pPELICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3a]1a4.

[IpumeHenue  MpPOCTEHUIINX
AJNIEKTPOHHO-KOMMYHUKAIIMOHHBIX
CTEpEOMETPUYECKHUX 3a]1ay.

[IpuBenenre mpuMepoB MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIC U KU3HU, PACTIO3HABAHKUE MPOSBICHUI 3aKOHOB T'€OMETPUU
B HCKYCCTBE.

[TprMmeHeHre MoMy4YeHHBIX 3HAaHUHN Ha MPAKTUKE: aHAIHU3

peabHBbIX CUTYAIlUi U TPUMEHEHUE U3YUCHHBIX TTOHITHI B
MPOILIECCe MOUCKA PEIICHUS] MAaTeMaTUYeCKU C(POPMUPOBAHHOM
npoOaemMbl. MoieIMpoBaHue peaIbHBIX CUTYallU Ha SI3bIKE
TEOMETPHH, UCCIIEIOBAHHUE MOCTPOCHHBIX MOJIETIEH C
MCIIOJIb30BAHUEM F€OMETPUUECKHUX MOHATUN U TEOpeM, armapara
anreOpsbl. PenieHne MmpakTUYECKHUX 3a7a4, CBA3aHHBIX C
HAXO0KJICHHEM F€OMETPUUYECKHUX BEJIMYHUH.

IPOrPaMMHBIX
CUCTEM npu

CpeacTs |
pelLIeHnn

[IpsiMBIE U IIIOCKOCTH B OnepupoBaHHe NOHATUAMU: TOUKA, PSAMasi, INIOCKOCTb. Texywuii
MIPOCTPAHCTBE IIpuMeHeHne akCuoOM CcTepeoOMeTpHUH U cineAcTBUi n3 HUX npu | @pontanseeli ¥ | YMK Bomnpocs! o teme «IIpsimbie
PELICHUH T€OMETPUYECKUX 3a1ay. WHIVBUAYAJIBHBIN | U IUIOCKOCTH B IPOCTPAHCTBEY
OnepupoBanue MTOHATUSAMM: MapajuIeIbHOCTh U | OIpoc
NEPIEHANKYJIAPHOCTD IIPSMBIX U IIJIOCKOCTEM.
KnaccudumupoBanre B3auMmHOTo pacnosioxkenus npsambix u | CamoctosrenbHas | YMK 3amanue Ha moctpoeHHe
IIJIOCKOCTEN B IIPOCTPAHCTBE. pabota «M306pakenue
OnepupoBaHue MOHATUSAMU: JBYTPAHHBIN yrojl, TpaHy JABYIPAHHOTO MIPOCTPAHCTBEHHBIX (QUTYDPY.
yriia, pedpo IBYrpaHHOTO yIiia, JMHEHHBIN Yrol ABYTpaHHOTO yria, | [lpomescymoynulii
rpajgyCHasi Mepa JBYTPaHHOTO YIJa. [IpakTnueckas YMK mnpaktudeckas padorta Ne 21
pabota Ne 21 YMK npaxtuueckas padota Ne 22
[TpakTrueckast YMK npaxtuueckas padorta Ne 23
pabota Ne 22
[IpakTnueckas
pabota Ne 23
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3amauus

Pasnenst n Pe3ynbpTaThl OCBOEHUS! OCHOBHBIX BH/I0B Y4€OHOM 1€ATEIILHOCTH Bunast u popmbl | —
TEMBI CTYACHTOB (Ha YpOBHE Y4EOHBIX ACHCTBUIN) KOHTpPOJISI 3HAaHUU B I()YMK)
MHoOrorpaHHuKu OnepupoBaHue TMOHATUSAMHU: MHOTOTPAHHMK, BBINYKIBIN U | Texywuil
HEBBIITYKJIbINA MHOT'OI'PaHHUK, JJIEMEHTHI MHoOrorpaniuka, | ®pontansueii u | YMK ~ Bompocer 1no  teme
IIPABWJIBHBII MHOTOI'DaHHUK. WHIUBUAYAIBHBIN | «MHOrOrpaHHUKWY
PacnioznaBanue OCHOBHBIX BUJIOB MHOT'OTPAaHHUKOB | OIIPOC
(nupamua, npyu3Ma, NpsIMOYTOJIbHBIN NapajljieNenunes, Kyo).
KrnaccudunupoBanue MHOTOIPaHHUKOB, BbIOMpas ocHoBaHwms | Tect YMK Ttect no teme «Bugst
JUId Kjaccu(uKauuy (BBIMYKJIbIE U HEBBINYKJIbIE MHOTOIPAaHHUKH, MHOIOrpaHHUKOB. OCHOBHBIE
[PABWJIbHbIE MHOTOIPAHHUKM, IPsIMbIE W HAKJIOHHBIE IPU3MBI, AJIEMEHTHI U CBOICTBA.
napaiesienune/ibl).
OnepupoBaHue NOHATUSIMU: CEKylllas IUIOCKOCTh, cedeHueM | CamocrostenbHass | YMK Cam. pabora no teme «Kyo0.
MHOTOTPaHHHKOB. pabota [Tapannenenunen».

OObsicHEHUSI TIPUHIIUAIIOB TOCTPOCHUSI CEUCHUM, HCIONb3Ys
METOJI CJICTIOB.

[TocTpoeHne cedyeHuidi MHOTOTPAHHUKOB METOJOM CIIENIOB,
BBITMIOJTHEHHE (BBIHOCHBIX) IIIOCKUX YEPTEKEH U3 PUCYHKOB IIPOCTHIX
00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemenue 3amay Ha HaXOXKACHUE T€OMETPUUECKUX BEIUYHH 10
oOpasiam WM ajaropuTMam, MPUMEHss H3BECTHBIC aHATMTUYECKHE
METO/bl TMPHU PEIICHUH CTAHAAPTHBIX MaTeMaTHYEeCKUX 3aJad Ha
BBIYHCIICHUE PACCTOSHUM MEXIYy IBYMS TOYKAMH, OT TOYKH [0
OpsMOM, OT TOYKH JI0 IUJIOCKOCTH, MEXAY CKPEHIMBAIOIIUMHUCS
MPSIMBIMH.

Pemenue 3am1ay Ha HaXOXAECHUE T€OMETPUUECKUX BEIMYMH IO
oOpasiam WM ajaropuTMam, MPUMEHss H3BECTHBIC aHATMTUYECKHE
METO/bl TMpPHU PEIICHUH CTAHAAPTHBIX MaTeMaTH4eCKUX 3aJad Ha
BBIYHCIICHHE YTJIOB MEXKIY CKPEIIUBAIONIUMUCS TMPSMBIMHU, MEXIY
MPSIMOM M MIIOCKOCTBIO, MEXKY MIIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Beruncnenne  00bEMOB W IUIOHIAACH — TTOBEPXHOCTEH
MHOTOTPAaHHHUKOB (MIpH3Ma, MHUpaMUAa) C TpUMEHEHUueM Qopmyd,
BBIYMCIICHHE COOTHOLIECHUS MEXAY IUIONAAsIMH T[OBEPXHOCTEM,
00BEMamMu MOJJOOHBIX MHOTOTPAHHUKOB.

IIpomescymounwiii
[IpakTnueckas
pabota Ne 24
[TpakTnueckas
pabota Ne 25
[TpakTnueckas
pabota Ne 26
[TpakTnueckas
pabota Ne 27

YMK npaxtuueckas padorta Ne 24
YMK npaxtrueckas padora Ne 25
YMK npaxtuueckas padorta Ne 26
YMK npaktuueckas padota Ne 27
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Paznensl u
TEMBI

Pe3ynbTarhl 0CBOCHHSI OCHOBHBIX BHI0B yUE€OHOM AESITEIbHOCTU
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUI)

Buapl u hopmbr
KOHTPOJISI 3HAHUU

3ananus
No nipunoxxenus
(YMK)

OnepupoBaHue NOHATHAMH: CUMMETPUS B IPOCTPAHCTBE,
LEHTP, OCb M IUIOCKOCTb CUMMETPHUH, LEHTP, OCb M IUIOCKOCTbH
CUMMETPUHU (UTYPBHIL.

W3Bneuenne, mpeoOpa3oBaHue W HMHTEPIPETUPOBAHHE
UHPOpPMALIMM O MPOCTPAHCTBEHHBIX TI€OMETPUYECKUX (uUrypax,
IIPEICTABJICHHYIO HA YEPTEXKAX U PUCYHKAX.

[IpumeHeHne reomeTpuyeckux (AaKTOB A PELICHUS
CTEPEOMETPUYECKUX 3aa4, IPEANOJIAraloIIuX HAC HECKOJIBKO 1IaroB
pEeLIeHMs], €CIIU YCIIOBUS IPUMEHEHUS 3a/laHHbIX B IBHOU (hopMe.

IIpuMeHeHne  NPOCTEHMIIMX  MPOrPAMMHBIX  CPEACTB U
3IEKTPOHHO-KOMMYHHMKAI[MOHHBIX CUCTEM pu peleHun
CTEPEOMETPUYECKHUX 3a1a4.

[IpuBeneHne NpuMEpPOB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B

IIPUPOJIE U KU3HM, PACIIO3HABAHUE IIPOSBICHUN 3aKOHOB I€OMETPUH
B UCKYCCTBE.
IIpuMeHeHre NOJIy4eHHBIX 3HAHUN Ha MPAKTHKE: aHAJIW3 peabHbIX
CUTyallMil ¥ NMPUMEHEHUE U3YYEHHBIX IIOHATHN B IPOLECCE TIOUCKA
pelieHus ~ MaTeMaThuuecku  c(OpPMYJIMPOBAHHONW  IPOOJIEMBI.
MopnenupoBanue pealbHBIX CUTyallMd Ha sA3BIKE T'€OMETPUH,
HCCIIEJOBAHNE ITPOCTPAHCTBEHHBIX MOJENEH C HCIIONIb30BAHUEM
reoMEeTpUYECKUX MOHATUH M TeopeM, amnmapara anreOpsl. Pemenue
MIPaKTUYECKUX 3a]a4, CBS3aHHBIX C HAXO0XKJICHUEM F€OMETPUUECKUX
BEIIUYMH.

Tena BpameHnus

OHGpHpOBaHI/IC MOHATHUAMU: HUIHMHAPUYCCKAs IMOBCPXHOCTD,
o0pa3yrolye HMINHAPUIECKOHN MOBEPXHOCTH, IWINHAP, KOHUYECKast
MOBEPXHOCTh, O0pa3yroIine KOHHYECKOHW TOBEPXHOCTH, KOHYC,
cdepuyeckas MOBEPXHOCTb.

Pacno3snaBanue Ten BpaiueHus (IWIMHApP, KOHYC, cdepa U
map).

OO0bsicHeHHEe crI0OCOOO0B MOJTYUEHUs TN BPAIICHHUS.

KnaccuunmpoBanue B3aMHOTO PACHOJIOXKEHHUS cdepbl H

Texywuu
@poHTaNbHBI U
VHIUBUYyJTbHBIN
ompoc

IIpomesicymounuiii
[IpakTnueckas
pabota Ne 28

YMK Bomnpocsl no teme «Tena u

IMOBEPXHOCTHU BPAILLICHU)

YMK npaktuueckas padota Ne 28
YMK npakrtuueckas pabota Ne 29
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Paznensl u
TEMBI

Pe3ynbTarhl 0CBOCHHSI OCHOBHBIX BHI0B yUE€OHOM AESITEIbHOCTU
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUI)

Buapl u hopmbr
KOHTpPOJISI 3HAaHUU

3ananus
No nipunoxxenus
(YMK)

MIJIOCKOCTH. [IpakTrueckas YMK npakrudeckas padora Ne 30

OnepupoBaHue MOHATHAMU: IIAPOBOM CEIMEHT, OCHOBaHME | pabota Ne 29
CErMEHTa, BBICOTA CETMEHTa, LIApOBOM CJIOHM, OCHOBaHWE 1mapoBoro | IIpaktudeckas
CJ1051, BBICOTA LLIAPOBOT'O CJIOS, LIAPOBOM CEKTOP. pabota Ne 30

Breruncienne o00bEMOB M IUIOMIANEH TOBEPXHOCTEH Tel
BpallleHUs, TEOMETPUUYECKUX TN C IPUMEHEHHEM (OPMYIL.

OnepupoBaHue NOHATHUSMU: MHOIOIPDAaHHUK, BIHMCAaHHbIA B | KoHTposbHAs YMK KonTposbHas paboTa 1o
chepy ® omnmcaHHBIA OKOJO cdepbl, cdepa, BOUcaHHas B | pabora pazneny «l'eomeTpus».
MHOT'OTPaHHMK WJIN TEJIO BPALCHMUS.

BrrunciieHne COOTHOIIEHUI MEK Y TJIOIIAASIMU TOBEPXHOCTEMN
1 00bpEMaMi HOXOOHBIX TEIL.

N300pakenne u3ydaemble (GUTYp OT PYKH U C MPUMEHEHHEM
IIPOCTBIX YEPTEIKHBIX HHCTPYMEHTOB.

BoinonHeHnue (BBIHOCHBIX) IUIOCKMX YEPTEKEH U3 PUCYHKOB
OpOCThIX OOBEMHBIX (UTYp: BHJ CBEpXY, COOKY, CHHM3Y, CTPOMUTH
CEYEHHUE TEeJIOM BpPALLEHUS.

W3BneueHue, HHTEPIIPETUPOBAHKE U NTpeoOpazoBaHKue HH(POpMALUU
0 IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (pUrypax, npeacraBieHHOU
Ha YepTekKax U PUCYHKaXx.
3. BEPOJATHOCTb U CTATUCTHUKA
Crnyuvaiinble COOBITHS U YreHue U NOCTPOCHUE TAOJIUI] U JJHarpaMM. Texywuii YMK Bompocsl 1o  Temam
BEPOATHOCTH OnepupoBaHue NOHATUAMHU: cpeaHee apudmernuyeckoe, | OpoHTanbHbli U | «OCHOBHBIE MOHSTUS
MenuaHa, HauOoJplllee, HaMMEHbIEe 3HAYeHHWE, pa3MaX MacCHBa | HHAMBHUIYaIbHbIM | KOMOMHATOPUKNY, «IJIEMEHTBI
YHCJIOBBIX JIAHHBIX. orpoc TEOpUu BEPOSTHOCTEWN,

OnepupoBaHHe MOHATUAMU: CITy4aifHBIA SKCIEPUMEHT (OIBIT) «DJIEMEHTBI MaTeMaTH4ECKON
U ciy4yailHoe coObITHE, 3JEeMEHTapHOe COObITHE (RJIEMEHTapHBIN CTaTUCTUKH
UCXOJ]) CilydailHOTro onbiTa. HaxokaeHue BEpOATHOCTH B ONBITAX C
PaBHOBO3MOXHBIMU ClydallHBIMH coObITUAMU. Haxoxnenue  u | IIpomescymounsiii
CpaBHEHHE BEpOSTHOCTH COOBITUH B M3Y4YEHHBIX chy4aiHbiX | [IpakTuueckas YMK npaxtrueckas padota Ne 31
AKCTIEPUMEHTAaX. pabota Ne 31 YMK npaktudeckas padora Ne 32

Haxoxnenne u ¢dopmynupoBaHue coObITHH: mepeceueHus: u | [IpakTuueckas YMK npakrtuueckas pabota Ne 33
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Paznensl u
TEMBI

Pe3ynbTarhl 0CBOCHHSI OCHOBHBIX BHI0B yUE€OHOM AESITEIbHOCTU
CTYJEHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUI)

Buapl u hopmbr
KOHTpPOJISI 3HAaHUU

3ananus
No nipunoxxenus
(YMK)

0OBEIMHEHUS JTaHHBIX COOBITHHA, COOBITHH, TPOTHBOMOJOXKHBIX | padora Ne 32 YMK npakrudeckas padora Ne 34
JTAHHOMY COOBITHIO, UCTIOJIB30BaHUE AUarpammam Ditnepa u ¢popmyn | [IpakTuueckas
CJIO’KEHU S BEPOSITHOCTEHN MIPU PEIICHUH 3a7a4. pabota Ne 33
OnepupoBaHue  MOHATUSAMU: yCIOBHas ~ BEpOSATHOCTH, | [IpakTuueckas
HE3aBUCHUMBIE COOBITHA. HaxoxjaeHue BEpPOATHOCTH C TMOMOINbIO | padora Ne 34
[IpaBUJia YMHOKEHHUSI, C IOMOIIIbIO JIEPEBA CIy4YaliHOTO OIIBITA.
[IpumeneHne KOMOWHATOPHOTO TPaBHJIAa YMHOXEHUS TPHU
peLIeHNH 3a]1a4.
OnepupoBaHue NOHATUSAMU: UCIIBITAHUE, HE3ABUCUMBbIE UCTIBITAHUSA,
cepus MCHBITaHUH, ycnex W Heyaada. HaxokaeHue BepOSATHOCTH
COOBITHI B CepUHM HE3aBUCUMBIX HCIBITAHUI 10 MEPBOTO ycrexa.
Haxoxnenue BEPOATHOCTH COOBITUH B CEpPUM HCIBITAHUI
bepnyinu.
CrnyuaiiHble BEIMUMHBI U OnepupoBanue MOHSTUSIMU: cily4daiiHas BEIMYMHA, | Texywuti
3aKOH OOJIBIINX YHUCel. pacrpeziesieHue BEPOATHOCTEN, TUarpaMMbl PaCIIpEIEICHHUS. @pontaneueii ¥ | YMK ~ Bompocer 1o Teme
CpaBHeHUE BEpPOSITHOCTH 3HAUEHUM CIy4yallHOW BEJIMYUHBI MO | MHAUBUIYAJIbHBIN | «CiydaliHble BEITMYMHBI U 3aKOH
pacnpeaesIeHUIO WIK ¢ TOMOIIBIO IUAarPaMM. orpoc OOJIBLIMX YUCE»
OnepupoBaHue TOHATHEM MaTEMAaTUYECKOTO  OKUIAHMUS,
NpUBEJECHUE TPUMEPOB, Kak [MPUMEHSAETCS Maremarudeckoe | [Ipomescymounvii
O)KMJIaHHWE CIIy4alHOW BennunHbl. HaxoxxaeHume maremarnueckoro | I[Ipakruueckas YMK npaxtuueckas padorta Ne 35
OKHJaHUS 110 JAHHOMY PaclpeesICHUIO. pabota Ne 35
3HaKOMCTBO C 3aKOHOM OOJIBIIINX YHUCEIT. YMK KonrponbHas pabora 10
3HAKOMCTBO C HOPMAJIbHBIM PaclpeeIICHUEM. KonTponbHas pazneny «BeposaTHocTh u
pabora CTaTUCTHKAY.
Hmozoewii YMK ba3za tecToBbIX 3a1aHuM
KOHMPOJIb: DK3aMEHAIMOHHBIC OMIIETHI
9K3aMeH 1
Hmoeosbiii VMK ba3a TecTOBBIX 3aaHUH
KOHMPOTb: DK3aMeHaIMOHHbIE OMJIEThI
9K3aMeEH 2
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4.4. TlopsAiOK H YCJIOBHS OPraHU3alMU UTOTOBOM aTTeCTAlMH 10 AN CHMILIMHE

1. ®opma npoBeeHUs aTTECTAIIUU:
1 cemectp - axzamen (8 hopme KomnvLIOMEPHO20 MECMUPOBAHUSL; IK3AMEHAYUOHHBLE

ounemuwt)

2 CCMCCTP — 9K3AMeEH (6 qbopme KOMNbioOmepHo2o mecmupoeaHusl, IK3aMeHAYUOHHblE

ounemut).

2. TpeboBaHMs K CTYJCHTY I10 JIOIYCKY K HTOTOBOI aTTECTALlMH: claua BCeX MPAKTHUECKUX padoT.

3. KonmnuecTBO BapraHTOB 3aJaHMii: CITydaifHBIN BBIOOP 25 BOPOCOB U3 0a3bl TECTOBBIX BOIIPOCOB.

4. Bpewms BbinosiHeHUs 3a1aHui - 45 munyt (1 cemectp), 60 MunyT (2 cemectp).

5. O0opyaoBaHuE: TECTUPOBAHHE TPOBOIUTCS B KOMITBIOTEPHOM KJIacce.

6. JIutepaTypa AJsl CTY/ICHTOB, UCTIOIb30BAaHUE KOTOPOH pa3pelieHo Ha SK3aMeHe: He PEIYCMOTPEHO.

Tumoskle 3a1anns Jurst Sk3aMena (B popMe KOMIIBIOTEPHOIO TECTUPOBAHUS).

1 cemectp.
Ne Ne
Bomnpocsr BapuanTe! oTBETOB
nn OTB
a | KOMIIJIEKCHBIM YHCIIOM
1 3 0 | uppalMoOHaIBLHBIM YHCIOM
+ | Hueno ABJSICTCA ... B | palMOHAIBHBIM YHCIIOM
I' | HATYpAJIbHBIM YHUCIOM
a |7,55
2 OkpyriieHueM ¢ HeocTaTKoM vucia 7,54836 6 | 7,5484
' SIBJISETCH ... B |75
r |8
. a | OTHOCUTEIBHOU MOTPEIIHOCTHIO
OTtHomIeHne abCOMIOTHOM MOTPEIHOCTH K =
N 0 | abCOIIOTHON MOTPEIIHOCTHIO
3. | ICTHHHOMY 3HaYEHHIO U3MEPSIEMOIl BETMUNHBI »
B | 3HaUE€HUEM M3MEPsIeMON BEIHUYUHBI
Ha3bIBaETCH ... » ”
I | rpaHuneil abcoMOTHOM MOrPENIHOCTH
1
a a =
1
a
4. | Kakoe U3 BbICKa3bIBaHUI BEPHO? 6 |a = n
a
—n 1
B a =vyd
—HN n
r a =-—d
a |0
6 |1
5. |a=
B |a
r |-1
a | morapupmom
OCHOBHBIM JIOTapu(hMHUUECKUM
log, N 0
6. a =N TOKIECTBOM
PaBeHcTBO Ha3bIBACTCH ...
B | JIOTapH()MUIECCKIM BBIPAKECHUEM
r | cBoiicTBOM Jlorapupma
a |10
7. | Y HatypanpHOro gorapugpma In x ocuosarue | 0 | X
paBHO ... B |0
r |e
8. | Jlorapudmom yncna N mo ocHOBaHHIO a a | mokaszateib
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Ha3bIBAECTCH ..., B KOTOPYIO HY>KHO BO3BECTH
YUCJIO &, YTOOBI MOTyuuTh 9ucio N.

YHUCJO X

II0Ka3aTeCJIb CTCIICHU

OCHOBAHHUC

Borancms 108, 7=-1

7

1/7

- 17

-7

10.

Onpenemuts 3Hax ctg100°.

>0

<0

=0

11.

AoOcrucca X TOYkd M 4MCII0BOM €IMHUYHOMN
OKPY>KHOCTH Ha3bIBaeTcs ... uucina & .

apKCUHYCOM

APKKOCHHYCOM

CUHYCOM

KOCHMHYCOM

12.

OTHollIEHNE CUHYCA YUCIA & K €r0 KOCUHYCY
Ha3bIBACTCS ... YUCIIA (.

TaHI'CHCOM

KOTaHI'CHCOM

CCKaHCOM

KOCCKaHCOM

13.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECCTBO.

sinx+cos’x =1

sinx—cos®x =1

sinx—cosx =0

sinx+cosx=0

14.

tgx - ctgx = ...

1

-1

sin X

H W Qe (RO WO\ MmO (O RO\ ® (MW O\

COS X

15.

Haiinute paguannyio mepy yrna 60°

o

16.

s
arcsin| - —
2

—

17.

cos(-a) =7

18.

cos(%ﬂ +a)="?

el E-" AR U KR Rev N - B RO) oV}
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a |0
37 o0 |1
19. cos—="7
2 B |-1
r |12
a |1
6 |0
20. | 5%=
B |5
r |-5
1
a CosSa =—
2
: 3 V3
Brruncauts 3HaueHue COSar, ecinu Sing = £ Hu 0 CoOSo =—
2 2
= 72
T
ae(o;—). B | COSOr=—
2 2
1
T CoOSx =——
2
a | x=2m, ne”Z
T
. 6 | x=—+m, ne”Z
22. | Pemmts ypasuenne SIN° X—2€0SX+2=0 2
B x=x+2m, he”Z
r | x=m,ne”Z
23. | Pemnts ypaBHeHHe vx+5=x-1. BBenure npaBUIbHBIN OTBET
24. | Pemnts ypaBrenne 2°° —2° =112, BBenute npaBUIbHBIN OTBET
25. | Log, 8=3, x= ? BBenute npaBUIBHBIN OTBET
2 cemecTp.
No No
Bormpocer BapuanTts! oTBETOB
T OTB
a JIMHEHHOMN
1 — 4 0 JorapupMUIecKon
- | OyHKIUA Y = HA3bIBAETCH ... B CTCICHHOI
r MOKa3aTeIbHON
Kakoii rpapuk QyHKuM u300paxkeH Ha |a y=sinx
pucynke? 6 y =COS X
y . T =2n B y =arcsin x
2. =& il i 3n
2 JZFTN 2 T
i = \*/ z r y = arccos X
—1+ E T 27 5—“
2 2
a BO3PACTANOIIECH
Oyukius f(X) Ha3pIBaeTCA ..., €CIU IS JIFOOBIX 4 -
0 yObIBaroOIIeH
3. | X1 ¥ X2, TaKHX, 4TO X1 < X2 . p———
BeITIONTHSIETCsT HepaBeHeTBO f(X1) = f(X2). M HICHe
r YBEJIMYUBAIOIIEHCS
a -1, 2;5; 8.
[TocmenoBarenbHOCTh (Xn) 3aaHa PEKYPPEHTHO: 6 1135
4. X1 = - 1, Xp+1=Xn1+4. Bemmummre yeTbipe nepBbIX . 1: Of 1: 2'
YJIEHA 3TOW NOCIIEA0BATEIBHOCTH. I
8 r |37 1L
5. | 3nakom limf(x) = A oGosnauaercs ... a Tpeaen Gynxumn
x—a 0 NEWCTBUTEILHOE YUCIIO A
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B POU3BOIHAS (PYHKLIUHU
r bynkims f(X)
!
uj u’
a ~ ==
!
5 J uv+u uv
6. | [IpousBoaHas 4acTHOIO paBHa ...
u U v —uv'
B —
\"
u U v — UV
T el
\'
a -lim?Y
Ax—0 AX
A
6 y':A—y
7. Bribpathb onpenenenre npou3BoJHON PYHKINH. - _X
B y'=limay
Ax—0
r = lime
AX—0 Ay
a [Ipsimas nuHUS, TpoXonsmias dYepes
TOUKY A.
Cekymass K 3agaHHOMY Trpaduky
0 GyHKIIMK, TPOXOAAIIas Yepe3 TOUKY
. . . . A.
KacatenbHo# K 1aHHON KPUBOH B 3aJaHHOM TOYKE =
8. [IpenensHOE TIOJOXKEHHWE CEKYIIEH
A HasbIBaeTcs ...
s AB, korga touka B, nepemeniasce no
KpHBO, HEOI'PAHUYEHHO
MpUOIIHKAETCS K TOUKE A.
. [Ipsmas nuHMA, nDapawieabHas OCH
OX, npoxoasias yepe3 TOUKy A.
a HEONpe/IeIIEHHBIM HHTETPAJIOM
9 Ecnu F'(X)z f(X), To hynkums F(x) HaseiBaercs | 6 nubdepeHpyeMoi
' 9 B IepBOOOPA3HOMN
r HMHTErpaJIbHON
a | [f(x)dx=F@-F()
b
6 | [f(x)Hx=F(b)+F(a)
Kakas w3 mnepeuncneHHbIX (HOpMYN SIBISETCS Z
10. - . &
¢opmynoit Hetorona-JleitOrnma? B J’ f(x)Jx =— J‘ f (x i
a b
b
v | [f()dx=F(b)-F(a)
a
a JTr00BIE YEThIPE TOYKH JIeXKAT B OJTHOM
TUTIOCKOCTH
. gyepes J00bIe TPU TOYKHU, HE JICIKAIIHE
11. | Kakoe u3 creayromux yTBep)KIeHUH BEpHO? . .
0 Ha  OJHOW  MpSAMOW,  MPOXOAUT
TJIOCKOCTh, ¥ IPUTOM TOJBKO OJTHA
B J100bIe TPU TOYKH HE JIeXKAT B OJJHOM
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TIJIOCKOCTH

mo0bIe YeThIpe TOYKH HE JIeKaT B
OJIHOU IIJIOCKOCTH

OnpenenuTbh B3aMMHOE PaCHOJIOKEHHUE MPSMBIX a | a napajiesibHbIe
U 8. 0 CKpELIMBAIOIINECS
B nepeceKaromecs
12. HEepIEHIUKYIISIPHbIE
r
a JUIMHY BEKTOpa
0 MOZVJIb BEKTOpA
13. | Jlnsa mocTpoeHus BEKTOpa HEOOX0IMMO 3HATh Y P
B JUTMHY BEKTOpA U HalpaBJICHHE
r HarpaBJIeHUE
a a-6=|d|-|6|-cosg
14 OmnpenencHue  CKaISAPHOTO  MPOU3BEICHHS 0 a-6=a-6-CosS ¢
BEKTOPOB. B axe=a-6-COSQ
r a-6:|a|-6-sinq0
a KOCOYTOJIbHBIN TPEYTOJbHUK
0 aBHOOEJIPEHHBIN TPEYTOJbHUK
15. | Kakas ¢urypa nexur B 0ceBOM ce4eHUU KoHyca? P D peyn
B TPEYTOJIbLHUK
r IPSIMOYTOJIBHBIA TPEYTOJILHUK
a Tpanemnus
16 Kakas  ¢urypa  ciuyxur  m3o0paxkeHuem | O napajuieIorpaMm
" | IpAMOYTOJIbHUKA B CTEPEOMETPHH? B IPSIMOYTOJTBHUK
r poMO
a V = SU{,‘H ’ H
6 V = Sacy ’ hGOK.rp
17. | Beibpats hopmyny o0bemMa TUPAMUJIBIL. B V = %Sow -H
2
r V = § Socn ’ h601<.rp
a nepecTaHOBKaMU
Ecnu koMOMHAIUM U3 n 3J1€MEHTOB OTJIMYAIOTCS
0 pa3MeIeHUsIMU
18. | TOMPKO  TOPSIIKOM ~ PACTIONIOKEHHS ~ JTHX
B COUYETAHMSIMH
AIIEMEHTOB, TO UX HA3BIBAIOT ...
r rpynmnamMu
a HEBO3MOYXHBIM
19 Eciu  BepositHocts  P(A)=1, TO coObiTue | O JIOCTOBEPHBIM
" | Ha3pIBaeTCHA. . . B HE3aBHCHMBIM
r CIIy4alHbIM
a -1<P(4)<1
20 BeposATHOCTH ClIydaifHoro coObITHs Beeraa pasHa | O -1<P(4)<0
' B o<p (A) <1
r — o0 < P(A4) <40
CKOpOCTb TOHOYHOT'O aBTOMOOWIISL, IBUXKYIIETOCS
21 | IpsIMONHMHENHO, U3MEHSETCS 110 3aKOHY BBe/uTe NpaBUIbHBINA OTBET

y(t) = 4t° — 2t . VckopeHre roHOYHOro
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ABTOMOOMJISt B MOMEHT BpeMmeHu [ =2 pasHo ...

22

[Tnomane ¢urypsl, n300pakeHHON Ha PUCYHKE,
&

&

¥ =3x—x°

A0

0 x

=
=

paBHa ...

Bseaure npaBuIIbHBINA OTBET

23

OxkoJ10 koHyca onrcana cepa (chepa coaepKUT
OKPYKHOCTh OCHOBAHUSI KOHYCA U €0 BEPIIUHY).
LleHTp cdepbl cOBMagaeT ¢ EHTPOM OCHOBaHHUSI

KoHyca. Paguyc chepsl paBeH 10+/2 . Haitzure
00pa3yIoNIyIo KOHYCA.

BBenurte npaBUIbHbBIA OTBET

24

Y4acTok 11exa BBIITYCKAeT U3CIIUS IBYX BUOB.
Ha onmno m3nenue | Buga pacxoayercst S Kr Meau
u 1 Kr agroMuHus, a Ha oxgHo u3aenue |l sBuga — 3
Kr Meau U 2 Kr amoMuaus. OT peanuzaiuu
oJHOTO M3Aenus | Buna yuacTky Hauucisercs
npuObLIb 2 pyo., a OT peasin3aluy 0JHOTO
uznenus |l Buna — 3 py6. Cxonbko uznenuii
KQ)KJ0T0 BHJIA JIOJDKEH BBIITYCKATh y4acTOK,
YTOOBI OMYYUTh HAMOOJBIITYIO CYMMY MTPUOBLIH,
€CJIM Ha yJacTKe umeercs 45 kr meau u 16 kr
ATFOMUHUSA?

Bseaure npaBuIIbHBINA OTBET

25

Haiitn 3HaYeHne mpou3BogHON QyHKINK
y=2x" +4C0SX B TOUKE X =0

Beeaure npaBuIIbHBINA OTBET

IIIKAJIA cooTBETCTBUS YKCIIA IMMPaBUJIBHBIX OTBETOB HAa TCCTOBLIC BOIIPOCHI OLICHKAM I10 MATHOATILHOM

TIKaje

KonnyecTBo npaBUIBHBIX OTBETOB TECTa
«2» -«HEYIOBJIETBOPUTEIHHOY 0-18
«3» - «yOBIETBOPUTEIBHON 19-21
«»- «XOPOIIO» 22 -23
«5»- «OTITMYHO 24 - 25

[Ipumep pK3aMEHAIMOHHOTO ouieTa.

1. Apudmernueckuii KopeHb HaTypalbHON creneHHu. JleWcTBUS ¢ apU(METHUYECKUMH KOPHSIMHU
HaTypaJIbHOM CTETIECHHU.

2. Pemute ypaBHEHHE 2V _16

3. Pemmte ypassenue Sin” X—sinx=0

4.5. TumoBble KOHTPOJIbHbIE 3aJaHUA W MeTOAMYECKHEe MaTepHaybl ISl TeKyllero H
MPOMEKYTOYHOI0 KOHTPOJIA

1. JlaiiTe onpenenenne mpou3BOAHON (DYHKITHH.
2. JuddepenuupoBanue GyHKIUHA — 3TO ...
3. OOBSICHUTE TEOMETPUICCKHUIA CMBICIT IIPOU3BOTHOM.
4.
5.
3peHus?

Tumnossie 3aJaHus I d)DOHTaJTI)HOFO U MHAWMBHUAYAJIBHOTO OIIpocCa

1o Teme «I[Ipou3BogHas U €€ IPUMEHECHUE.

Kak BeruncnseTcs yrioBoil ko3 puuueHT KkacaTeabHON B JaHHON TOUKE KPUBOW?
Yemy paBHa IpOM3BOAHAS INPU JAHHOM 3HAYEHHH apryMEHTa C IE€OMETPUYECKONM TOYKHU
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6. 3anumuTe ypaBHEHHs KacaTelbHOH M HOpMajH, MPOBEACHHBIX Yepe3 NaHHYI0 TOYKY Ha

KPHUBOM.

7. Kak onpenensercs CKOpOCTh U3MEHEHUs (YHKIIUU MPU JAHHOM 3HAYEHUU apryMeHTa?

8. Kak ompenensercs yckopeHue NPSIMOJIMHEHHOIO IABMKEHMSI TOUYKM IPU JaHHOM 3HAYE€HUU
aprymesra?

9. Kakue Qusnyeckue 3ajauy pelaroTcs ¢ IPUMEHEHUEM IPOU3BOAHOMN ?

10. Yemy paBHa MPOU3BOAHAS TOCTOSIHHOM?

11. Yemy paBHa Ipou3BOAHAs apryMeHTa?

12. Kak BblunCHseTCS NPOU3BOJHASA anreOpandyeckod cyMMmbl (QYHKIUH, IPOU3BEICHUS H
4acTHOTO (DYHKIHIT?

13. IlpuBenute GopMysbl A1 HAXOXKAECHUS IPOU3BOAHBIX CHHYCA U KOCHUHYCA.

14, Yrto Ha3bIBaeTCA MPOU3BOAHON BTOPOIO MOPsAKA?

Kputepuu olleHKH YCTHOI'O OTBETA:

HpI/I OLICHKC o6yqa}omeroc;1 CJICAYCT YUUTBIBATD:

1)
2)
3)

IMOJIHOTY U IIPAaBUJIIBHOCTH OTBCTA,
CTEINCHb OCO3HAHHOCTH, IOHUMAHUS H3Y4E€HHOTO;
A3BIKOBOE O(hOpMIIEHUE OTBETA.

Onenka «5» cTaBUTCS, €ClIi 00y4JaroUTHiics

IIOJIHO PacKpbLI COJEpkKAHUE MaTepHraa B 00beMe, IPEeAyCMOTPEHHOM IIPOrPAMMON,
U3J0XKWJI ~ Marepuanl  IpaMOTHBIM  SI3bIKOM B OINpPEAEICHHOM  JIOrMYecKou
[I0CJIEZI0BATENbHOCTH, TOYHO MCIOIb3YsI MATEMAaTUUYECKYIO TEPMUHOJIOTHIO U CHMBOJIMKY;
HoKa3aJl yMEHHE WILTIOCTPUPOBATh TEOPETUUECKHE MOJIOKEHHSI KOHKPETHBIMU IIPUMEpaMH;
OTBEYaJl CaMOCTOATEIbHO 0€3 HAaBOASALIUX BOIPOCOB. BO3MOXKHBI OfiHA - J]B€ HETOYHOCTHU
IPU OCBEIEHUH BTOPOCTENEHHBIX BONPOCOB WM B BBIKJIAJKaX, KOTOpbIE 00ydaromuncs
JIETKO MCIIPABUII 110 3aMEYAHHUIO IIPENOaBaTeNls.

Orenka «4» CTaBUTCS, €CTTH OTBET YAOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OILEHKY
«5», HO TIPU ATOM UMEET OJMH U3 HEJOCTATKOB:

B M3JIOKCHUHN HOIIYIICHbI HeOoIbIINe Hp06eJ'H:>I, HC HCKa3WBIIHEC MATCMAaTHYCCKOC
COJACPIKAaHUEC OTBECTA,

JOMMYIICHbI OAWH — JABa HEAOYCTAa IIpU OCBCUHICHUHW OCHOBHOI'O COACPKAaHUA OTBCTA,
HCITPABJICHHBIC 110 3aMCYaHUIO,

JOMMYIICHBI omuOKa wWIH Oosee ABYX HCEAOYCTOB IIpHU OCBCHICHUHU BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIaJJKaX, JICTKO UCHPABJICHHBIC 110 3aMCUYaHWIO MTPCTIOAaBaTECIIs.

OI_IGHKa «3» CTaBUTCH, B CICAYIOIIUX CIIydasX:

HETOJTHO WJTU HEMOCJIeIOBATEIHFHO PACKPBITO COJIEpIKaHNe MaTepraia, HO MoKa3aHo oliee
IIOHMMaHUE BOIIPOCAa U NMPOAEMOHCTPUPOBAHBI YMEHMS, JOCTATOYHBIE JUI NaJIbHEUIIETO
YCBOEHMS TPOTPAMMHOI0 MaTepHana;

MMENHChH 3aTPYAHECHUS WU JOMYIIEHbBI OITHOKU B OMPEISICHUN MMOHSITHH, HCIIOIb30BAHUH
MaTeMaTUYeCKON TEPMHUHOJIOTHMH, 4YEpPTeXaxX, BBIKIAJAKAX, HCIPABICHHBIE IOCIE
HECKOJIBKMX HaBOASAILIUX BOIIPOCOB;

oOydJaronuiicss He CHOpaBWICA C TNPUMEHEHHEM TEOPUHM B HOBOW CHUTYyallMH TpHU
BBITIOJTHEHUH TMPAKTUYECKOTO 3aJaHMsi, HO BBIMOIHUI 3aJaHusl 00sS3aTeIhbHOTO YPOBHSA
CIIOJKHOCTH I10 JAHHOM TeME;

IpU 3HAHUM TEOPETHUYECKOr0 MaTepualia BHISIBICHA HEIOCTaTOYHass CPOPMUPOBAHHOCTH
OCHOBHBIX YMEHUI 1 HABBIKOB.

OI_ICHKE[ «2» cTaBHUTCA B CICAYIOMIUX CIIydasax:

HE PACKPHITO OCHOBHOE COJIep KaHNe yIeOHOTO MaTepHaa;

OoOHapy>K€HO HE3HaHWE WM HENMOHWMaHue Oonblied wiM Haubojiee BaXHOM wyacTu
yueOHOro MaTepuarna;

JOMYIICHBI OoIInOKH B ONpCaACIICHUN HOHHTHﬁ, npu HCIOJIb30BAHUHN MaTeMaTHYeCKOM
TEpPMHHOJIOTHH, B PHCYHKaxX, 4YepTe)Kax WIM rpaduKax, B BBIKJIAAKaX, KOTOpbIE HE
HCIIPABJICHLI IMOCJIC HCCKOJIBKUX HABOAAIINX BOIIPOCOB.
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TunoBsle 3a1aHns I TecTa 1o TeMe «lIpaBuia u d)ODMVJ'II)I I[I/Id)d)eDeHHI/IDOBaHI/ISI».

Ne Bonpoc No Bapuanmer omeema
a | (u+ v) =U'+V'
1 6 | (u+ V) =
' [IpousBogHas cyMMbI paBHa ...
B | (u+ v) =\
rol(u+ v) =
!
a | (u) =u'"-v
!
5 6 | (uv) =u'+V
" | [IpousBoaHast NpOU3BEICHUS PaBHa ... p
B | (uv) =uv-u-v
!
rol(uv) =uv+u-v
a |0
3. ' 6 |Cu
[IpousBogHas (Cu) =.. 5 lu
r | Cu
a [[U) oW
\% \4
u u'v+uv
4 il 10 R
' [Ipon3BoaHAas 4acCTHOTO paBHa ... ' ) ,
u uv-—uv
B Vj SELEL
. u) uv-uv
v) v
a an—l
5 6 Xn—l
. n-1
") = . | X
n-1
T an+1
1
X
6. 4
(Inx) = 6 | Inx
B | ef
r |x
a | e
7. <\ 0 x°
(e ) - B | e“-e
r |-e*
8. a | —sinx
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Wuctpykuus: 3 npeuioskeHHBIX BAPHAHTOB OTBETA BBIOCPUTE OJWH MPABUIIbHBIMA.

Kimtou k tecty no treme «IIpaBuina u hopmynsl nuddepeHunpoBanms»
Ne 3amanus 1 2 3 4 5 6 7 8 9 10
Otser a r r r a a 0 B 0 B

Kpurepnu olIeHKH TECTOBOI'O 3aIaHUS:

3a 0JIMH MPaBUJILHBIN OTBET HAYUCIISIETCS] OJIUH 0aJul

Oruenka banasr

5 Brimonreno 91-100%;

4 Breimonaeno 75- 90%;

3 Brimonueno 60-74%;

2 Brmonneno menee 60%

TunoBkie 3aaHusd A4 CaMOCTOSTSILHON Da6OTI)I 10 TEMEC ((O6DaTHI>Ie TPUTOHOMETPHUYCCKUC

Kpatkue TeopeTndeckre cCBeIeHUS:
Tabauia 3HaYeHU
TPUTOHOMETPUICCKHUX (DYHKITUI

o |Z 2|2 ®
6 4 3 2
. 1
SInx — Q ﬁ 1
2 2 2
cosa| 1 ﬁ Q 1 0
2 2 2
tge | 0 ﬁ 1 He
g 3 ‘/§ CYIIL.
He \/§
ctga 1 == 0
g CYIIL. ‘/5 3

SIQYEK![I/II/I».

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIUH

Obpasey 8blnoIHeHUs: 3A0AHUA.

y =arcsin x
y .
n| y = arcsin x
5t---
8| . : _g=sinx
1 1
e 1
S [0} 1 X
2| ] 2
o :____ 2
!
s
Elas i
y =arctgx
y
é e
= y = arcig x
L OM -
1/] 1 *
.
2

Yy =arccos X
" .
v =n.arccos x //'P
p)
g1
Yy =cosXx
-1 1 g %
=1
y = arcctgx

y

(X7}

10" 1

x
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Ipumep 1. Beraucnuts: arcsin0+arccos0+ arctgO .

Pemenne: arcsin0-+arccosO+arctg0 =0+ % +0= %

Ortser: arcsin 0+ arccos0+ arctg0 = % .
Ipumep 2. Berancmats: arcsin(-1) —arccos(-1)
Pemmenue: arcsin(—1) —arccos(~1)= —arcsinl— (7 —arccosl)=—=— (7 -0)=-= -7 = 3

2 2

Otser: arcsin(—1) —arccos(—1) = — 37” .

.1
Ilpumep 3. BeruucnuTs: COS(aYCSIn—Z]

Pewrenue: cos(arcsin ij = COS z_ i = Q
V2 4 2 2
OtseT: COS| arcsin i = Q
' J2 ) 2

Ilpumep 4. BelunciuThb: Sln(ﬂ' arcsin= )

.57 1
sinf 7 —= |=sin—==
Jron(n-5) - =3

Ortser: Slﬂ(ﬂ' arcsin= ] —,
2 2

Pemenue: SI n(ﬂ' arcsin

N |-

IIpumep 5. Yto 6onpme, arctgl5 nmm arctg4?

Pemenue:

y - Taxk xak Qynknus y=arctgx Bospacrarormas,
: To arctgl5 < arctg4, rax kak 1,5<4.

Ortser: arctgl,5 < arctg4,

3aoanue ons camocmosmenvHol pabomol.
Berurcnuts:

1. arctgl+arctg(-1)

1 1
2. arccos —-+arccos | ——
2 2

3. sin(arccos %)

4. cos 7[+aI’CCOS7
.1 1
5. Uto GompIrre, arcsmg WA arcsmE?

Kputepnu oLiEHKH CaMOCTOSATEIbHON paOOTHL:
Orenka «5» cTaBUTCS, €clid padoTa BBITIOJHEHA MMOJTHOCTHIO 0€3 OMMO0K U HEI0UYETOB.
Orenka «4» cTaBHTCA 3a padOTy, BBITOJIHEHHYIO ITOJIHOCTHIO, HO 0OOCHOBAHMSI IIIATOB PEIICHUS
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HE/IOCTaTOYHBl WJIM JONYIIeHAa OJHA OIIMOKAa MJIM JBa-TPU HEJOYeTa B BBIKJIAJKAX, PHUCYHKaX,
yepTekax Win rpadukax.

Omnenka «3» CTaBUTCS, €ClU 00YyYalOIIUIiCs MPaBUIIbHO BBIIOJHHUI He MeHee 2/3 Bceil paboThl
WIN JTOTyCTHI OoJiee OJHON OMmMOKM MM OoJiee ABYX-TpeX HEJOYETOB B BBIKIIAJIKAX, YEPTEKAX WU
rpadukax, Ho 00y4aroIUKCs BIIACET 00s13aTeIbHBIMU YMEHHUSAMU 110 TIPOBEPSIEMOM TeMe.

Omuenka «2» CTaBUTCA, €CIM YUCIO OIIMOOK M HEJTOYETOB HMPEBBICHIO HOPMY JJISI OLEHKH «3»
WJIY TIPAaBUIIBHO BBITIOJHEHO MeHee 2/3 Bceid paboThI.

Kpurepun ommobok:
- Kr py 060 b M ommbkaM OTHOCATCS OHIMOKH, KOTOpHIE OOHApPYKUBAIOT HE3HAHHE
oOyvaromMucs (HopMyIl, TpaBHI, OCHOBHBIX CBOWCTB, TEOPEM M HEYMEHHE HX IPHUMCHATH;
HE3HAHME MPHUEMOB PEIIeHUs 3aJad, pacCMaTPUBAEMBIX B YUEOHHKAX, a TAaK)KE BBIUYUCIUTEILHBIC
OIIMOKH, €CITH OHH HE SIBJIAIOTCS OIMCKOI;
- Knunerpy 6 s M ommubkaM OTHOCATCSA: TOTEPS KOPHA WIM COXpaHEHHE B OTBETE
IIOCTOPOHHETO KOpPHS; 0TOpachiBaHKe 0e3 00bCHEHUIT OTHOTO U3 HUX M PABHO3HAYHBIC MM;
- KHemoueTaM OTHOCATCS: HEPALMOHATIBHOE PEIICHUE, ONMUCKU, HEJTOCTATOYHOCTh WIIH
OTCYTCTBHUE MOSICHEHUH, 000CHOBAaHH B PEIICHUSX.

Tunossle 3a4aHus UL IPAKTUYECKOU paboThl o TeMe «[IpeoOpa3oBaHus TPUTOHOMETPUYECKUX
BBIPAXKEHUI»

Tema: IIpeoOpa3zoBanusi TPUTOHOMETPHYECKUX BbIPasKeHHUH.

Lenu padoThl: HAYYUTHCS UCIOJIB30BATh TPUTOHOMETpHUUECKUE (POpMyIIbl 11l peoOpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH.

Kparkoe u3jio:keHue TemMbl.
Dopmynsl npeodpazo6anus cCymmvl U PAZHOCMU MPUZOHOMEMPUUECKUX QYHKUUIL 6
npouseedenue

sina+sinﬂ:23ina+ﬁcosa_ﬁ; sina—sinﬂ=25ina_’gcosa+ﬁ;
2 2 2 2
cosa+cosﬂ=2005a+ﬂcosa_ﬂ; cosa—cosﬂ:—ZSinOHﬂsina_ﬁ;
2 2 2 2
in(a +
tgaitgﬁzw; a,ﬂ¢£+7zn, neZ.
cosa cos 2

Dopmynsl npeodpazoeanus NPOU3EE0eHU MPULOHOMEMPUYECKUX QYHKYUTL 8 CYyMMY

COs €os 3 = %(COS(OK — ) +cos(x +ﬁ));
sinasin g = %(cos(a - B)—cos(a + f));

sina cos B = %(sin(a—ﬁ)+sin(a+ﬂ)).

IIpumeps! BoINOIHEHHSI 32 JaHMIA.
Ipumep 1. TIpeoGpasosars B mpoussenenne: €0S75° +€0s15°
Pewenue:
B HEoOxoauMyto popMyITy IOACTaBUM JaHHBIC 3HAUCHHSL:
o+ o -
'B - COS 'B
2
75° +15°  75°-15°
- COS

COS« +COS 5 = 2C0S

cos 75° + cos15° = 2cos =2c0s45°-c0s30° =2-

2

J2 3
2

N[ S
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OtBerT: —

2
IIpumep 2. [IpeobpazoBats B CyMMYy: ZSin(X + a)- COS(X — a)
Pewenue:
B HEoOxomumyto (hopmMyiy IOJICTaBUM JIaHHBIC 3HAYCHUS:

sina~cosﬂ:%(sin(a—ﬂ)+sin(a+ﬂ)) a=x+a f=x-a

2sin(x+a)-cos(x —a)= 2-%(sin((x+ a)—(x—a)) +sin(x+a)+(x-a))=

=sin(x+a—x+a)+sin(x+a+ x—a) =sin(2a) +sin(2x)
Otget: Sin2x+sin2a

Hpumep 3. Jlokazats Toxxaecto: Sin10° +2sin5° cos15° +sin40° = cos10°
Pewenue:

Paznoxum mponssenenne 25in5° c0s15° Ha cymmy o hopmyIte, momyanm:

2sin5° cos15° =sin(5° —15°) +sin(5° +15°) = sin(—10°) +sin 20° = —sin10° +sin 20°

HOIICTaBI/IM IMOJIYYCHHOC BBIPAXKCHUC, ITOJTYyYUM

sin10° —sin10° +sin 20° +sin 40° = cos10°

sin20° +sin 40° = cos10°

sin 20° +sin 40° - mpeo6pasyem no dopmyie Sina +Sin A, nomyunm

sin 20° +sin 40° = cos10°

20° + 40° 20° - 40°
-C0S

2sin = cos10°

2sin30° - cos(-10°) = cos10°

2% -c0s(-10°) = cos10°

cos(—10°%) = cos10°

cos10° = cos10°
OTBeT: 4To U TpebOBAIOChH JOKA3aTh.
3agaHus 1J1s1 IPAKTHYEeCKOoi padoThlI.

Tak kak COS(—«) =COS« , TO

Bapmuanr 1.
1 Tlpeobpasosats B mpoussenenue:  sin75° +sin15°
2 Ilpeobpa3oBaTh B CyMMY: a) 8cos7a -cos3a, 6) sin52°30"-cos 7°30’
sina +sin3a
Q) ————— =192«
COSx +C0S3x

3 Jlokasarh TOXICCTBA:

. sin(a + B)+sin(a - )

=tga-ct
sin(a + B)—sin(a - ) gar-clgh
Bapmuanr 2.
V4 /4

1 TIlpeobpa3oBaTh B IpOU3BEACHHE: COS— —CO0S—

12 12
2 TIpeobpa3oBaTh B CyMMY: a) sin45°-sin15° | ) cos37°30" - cos 7°30’

. a+igs sin(a+ ) 0

3 JlokasaTh TOXIECTBA: 9o —tgf Sln(a -p )

0) (cosa —cos ) —(sina —sin ) =—4sin? %cos(a +f)

KpuTepuu oleHKH MpaKTUIeCKUX padoT:
OrneHka «5» CTaBUTCS B TOM CIIy4ae, €Clii 00yJaronuics:
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—  BBITIOJTHIII paOoOTy B TIOJIHOM 00BEME;
— B IIPEICTABICHHOM OTYETE MPABWILHO U aKKYPATHO BBIITOJIHUII BCE 3aITMCH, TAOIHUIIHI,
PUCYHKH, TpadUKHU, BBIYUCICHUS;
— odopmiieHa paboTa B COOTBETCTBUU C TPEOOBAHUSIMU;
— B JIOTHYECKUX PACCYKACHUSAX U 0OOCHOBAHMU PEIICHUS HET MPOOEJIOB U OINOO0K;
— B PpEUICHHM HET MaTeMaTHYeCKMX OMIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA, HE
SIBIISTFOIIASICS CIICJICTBUEM HE3HAHUS MITM HEITOHUMAaHHS y4eOHOTo MaTepuaa).
Onenka «4» cTaBUTCSA B TOM Clly4dae, eClid 00yJaromuncs:
— paboTa BBINOJIHEHA IOJHOCTBIO, HO OOOCHOBAHHMS WIATOB DPEHICHUS HEIOCTATOYHBI (eCiu
yMeHHe 00OCHOBBIBATh PACCYKACHUS HE SBISUIOCH CIICIMAIBHBIM 00BbEKTOM MTPOBEPKH);
— JIOomyIlleHa OJHa OmMKMOKAa WM JBAa-TPH HEJOYETa B BBIKJIAJKAX, PUCYHKAX, YepTEkax HIIH
rpadukax (eciu 3TH BHJIbI paOOTHI HE SBISUIACH CIIEITHATLHBIM 00BEKTOM IPOBEPKH).
OreHka «3» CTaBUTCS B TOM Cllydae, €ClIi 00yJaroIuics:
— pabora BeImoaHEeHA HA 60%);
— JIOMyIIEHbI 0oJiee OJHON OIIMOKHM WIIM 0oJiee IBYX-TPEX HEIOYETOB B BBIKJIAJKAX, YSPTEIKAX
WM rpaduKax, HO 00yJarOIIUIiCs BlaieeT 0013aTeIbHBIMI YMEHUSMH T10 TIPOBEPSIEMOI TeMe.
OreHKa «2» CTaBUTCS B TOM ClIydae, €CJId 00yJaroInuncs:
— JIONYIIEHBl CYIIECTBCHHbIC OMIMOKM, IIOKa3aBIIME, 4YTO OOydaromMiiCs HE BIAJICET
00s13aTeNIbHBIMU YMEHHSIMU TI0 JJAHHOM TEME B TIOJTHON Mepe;
— 3HAYUTENbHAs YacTh PaOOTHI BHIIIOJIHEHA HE CAMOCTOSITEIIHHO.

Tunosble 3aJaHUs JJIsI KOHTPOJbHOM Da6OTLI 10 pasaciay ((AHF€6D8.»

Bapuasnr 1.
1

1

12 8\
5 5

Brerunciure 2° -2
2 4144
Bemuucimure T, -
49

3 Bummcmmre log, 2,5+ log, 50

Pemure ypaBHeHHe 2X+8 =X.
5 2
Pemure ypaBHeHue Iog% (X - 3X) =-1

Bapuanr 2.
a s
Beruuciure 34 :3¢
2 Beruucnure E';/2—50 . W
3 Bpmuuemre log, 40 —log, 2,5
4 Ppemmre ypasHerne V3X+4 =X.
5

Pemnre ypaBHEeHME Iog% (X2 o 4X) = _1.

Obpaszey oghopmaenus 3a0anusi:

3adanue 1. Pemute ypaBHEHHE I+3x =1 -4,
Pemenne:

V1+32x =1_x  gos6eden 6 Keaopam obe wacmu ypasHeHusl.
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(V1+35)" = (10"
1+ 3x=x>—2x + 1;
x>~ 5x = 0.

x(x-5)=0

x=0 unu x=35.

Ilposepka: ecnu X =0, TO J14+3-0= 1_0, 1 =1 - BepHo;

eclii X = 5, To J1+3.5 :1_5,4:4—H6BepH0.
OtBer: x=0

Kpurepnu oLleHKH KOHTPOIBLHOM pabOThL:

OtMmeTKa «5» CTaBUTCH, €CIIN:

- paboTa BHITIOJIHEHA MTOJHOCTHIO;

- odopmiteHa paboTa MpaBUILHO M aKKYPaTHO;

- B JIOTUYECKUX PACCYKIEHUAX U 00OCHOBAaHUU PEIICHUS HET MPOOETIOB U OIINOOK;

- B pCIIEHWH HET MaTEeMaTHYeCKHX OIMMOOK (BO3MOXKHAa OJHA HETOYHOCTh, OIMCKAa, HE
SIBIISTFOIIASICS CJICICTBUEM HE3HAHUS WJIM HETIOHUMAaHUs y4eOHOTO MaTepuraa).

OtMmeTKa «4» CTaBUTCH, €CIIN:

- paboTa BBINMOJHEHA MOJHOCTHbIO, HO OOOCHOBAHHUS IIAroB pEHICHUSI HEIOCTAaTOYHBI (eciu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SBJSUIOCH CIIEUAIbHBIM O0BEKTOM MPOBEPKH);

- JOTyIeHa OJHa OINMOKAa WM JBa-TPU HEJOYeTa B BBIKJIAJKAX, PUCYHKAX, YepTekKax HIIU
rpadukax (€cim 3TH BUIBI pa0OTHI HE SBIISIUCH CIICIUAIbHBIM 00BEKTOM ITPOBEPKH ).

OTMeTKa «3» CTaBUTCS, €CIIU:

- JIOTYIIIEHbI 0oJiee OJHOM OIMOKK WU Oojiee ABYX-TPeX HEAOYETOB B BBIKIAAKAX, YePTEKaX
uiu rpadukax, HO 0OyJarOIIUICs BIaJeeT 00sA3aTeIbHBIMUA YMEHUSIMHU 110 TTPOBEPAEMON TEME.
OTMeTKa «2)» CTaBUTCH, €CIIN:

- JIOTIYIIEHbI ~ CYIIECTBEHHbIE OINMOKM, TOKa3aBIIMe, YTO OOydJaroluiics He BIajeer
00s13aTeTbHBIMU YMEHHSIMU TI0 JIAaHHOW TEME B TIOJIHOW Mepe.

Kpurepun omm6ok:
- Krpy 0 b M omubkaM OTHOCATCS OWIMOKH, KOTOpbIE OOHApY>KUBAIOT HE3HAHHE
oOyyaromuMucst (opMyJ1, IMpaBWJl, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE HX IMPUMEHSTH;
HE3HaHME MPHUEMOB peIleHUs 3ajady, pacCMaTpUBAEMbIX B yu4eOHMKaxX, a TaKXKe BBIYMCIUTEIbHbIE
OIIMOKH, €CJIN OHU HE SIBJISIFOTCS] OTTUCKOM;
- KHerpyO0 b M ommuOkaM OTHOCATCA: HOTEPs KOPHA WIM COXpaHEHHE B OTBETE
IIOCTOPOHHET0 KOpPHS; 0TOpachiBaHuE 0€3 0OBSICHEHUI O/IHOTO U3 HUX U PaBHO3HAYHbBIE UM;
- KHenodeTaM OTHOCATCA: HEpALIMOHAIBHOE PEIICHUE, OMUCKU, HEAOCTATOYHOCTh WJIN
OTCYTCTBHE MOSICHEHUI, 000CHOBaHM B PEIICHUSX.

IMpumepsi Tem pedepaToB (10KJIATOB) 1 MHIUBHIYAIBHBIX IPOEKTOB
— HemnpepsiBHbIE ApO0H.
— IlpumeHeHue CII0KHBIX MMPOLIEHTOB B 3KOHOMUYECKHX pacyeTax.
— IlapamienbHO€ NPOEKTUPOBAHHUE.
— CpenHue 3HaYEHUS U UX PUMEHEHUE B CTATUCTHUKE.
— BekrtopHoe 3aaHne NpsAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
— I'paduueckoe perieHue ypaBHEHHI 1 HEPABEHCTB.
— IIpaBusIbHBIE MHOTOIPAHHUKH.
— Konuueckue cedeHus 1 UX NIPUMEHEHHE B TEXHHKE.
— Tlonstue nuddepennnana u ero NPUIOKEHUS.
— (CxeMbl TIOBTOPHBIX UCTIBITaHUN bepHyu.
— MHccenenoBanue ypaBHEHUN U HEPABEHCTB C IIaPAMETPOM.
— Jlorapudmsl 1 X IpUMEHEHHE.

— TpuroHomeTpus B OKpyKarolleM Hac MUPE U KU3HU YeIOBeKa.

— IIpousBojHas U ee IpUMEHEHUE.
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— HHrerpai u ero npuMeHeHHE.
— Juddepennmansabie ypaBHEHUS U UX IPUMEHEHHE.

K kpumepusam oyenku caMoCTOSTEIBHON pabOTHI IO HANIMCAHUIO pedepara OTHOCATCS:

— KpUTEpUHU OLEHKU BBEACHMS: HAIMYUE OOOCHOBAHMS BHIOOpA TEMbl, €€ aKTYalbHOCTH; HaJU4ue
cOpMYIMPOBAHHBIX IIeJlel W  3agad  paboOThl; HAIWYHE KPATKOW  XapaKTEPUCTUKU
MIEPBOUCTOYHHUKOB;

— KpUTEpUHU OLIEHKH OCHOBHOM 4acTH: CTPYKTypUpOBaHHE MaTepuaia o pasjenam, naparpadam,
ab3amaM; COOTBETCTBHE COJCp)KaHHS Marepuana Teme pedepara; MOpOOIEMHOCTh H
Pa3HOCTOPOHHOCTh B M3JI0KEHUHM MaTepuasa; BBIJCICHHE B TEKCT€ OCHOBHBIX IOHATUH H
TEPMUHOB, UX TOJIKOBAHUE; HAJTMYNE IPUMEPOB, MIUTFOCTPUPYIOIIUX TEOPETUUECKHUE TIOJI0KECHHUS;

— KpPUTEPUU OICHKH 3aKJIIOYEHUS: HAIWYKME BBIBOJIOB 0 Pe3yjIbTaTaM aHAJIN3a; BHIPAKEHUE CBOETO
MHEHUS 10 podiieme;

— odopmiieHue pedepaTta B COOTBETCTBHH C TPEOOBaAHUSIMU;

— 3amuTa pedepara: cB0OOIHOE BIaIeHHE MaTepHalloM pedepara, KaueCTBO OTBETOB HA BOTIPOCHI.

5. METOAUYECKHME VYKA3AHUA JJs1 OBYYAIOHIUXCSA IO OCBOEHHIO
JUCHUIIJIUHBI.

[Tpuctynas k wusydenuto aucuumnmasl OVYIL.03. «Marematuka», CTyAE€HTY HEOOXOJMMO
BHUMATCJIIBHO O3HAKOMUTBCA C TEMATHYCCKUM IIJIaHOM BaHﬂTHﬁ, CIIMCKOM peKOMeHIIOBaHHOfI
JUTEPATYPHI.

OCHOBHBIMHA BUIaMu ayIII/ITOPHOfI pa6OTI)I CTYACHTOB SABJIAIOTCA YPOK U IPAKTUYCCKUC 3aHATUA.

B xone ypoka mpenogaBaTenb U3jaraeT M pazbsCHAET OCHOBHBIC, HAUOOJIEE CIIOYKHBIC MOHSATHS
TEMBl, a TAK)K€ CBSI3aHHBIE C HEW TEOPETUUYECKHE M IpaKTHueckue npoliembl. Bo Bpems 3anaruii
HEoOXO0MMO BECTH KOHCIIEKT. [IpernogaBarens 1aeT Ha ypoKe 3aiaHus IS 3aKpEeIUICHHs TIPOHAEHHOTO
MaTepuaa, OpraHu3yeT U OKa3bIBaeT CTYAEHTY IMOMOIIb B CAMOCTOSATENIFHON paboTe BO BpeMs ypoKa,
JlaeT peKOMEHJAllMM Ha MOJATrOTOBKY K MPAaKTHYEeCKON paboTe M yKa3aHHs Ha BBHINOJIHEHUE JOMalIHeH
paboTel. Bo BpeMsi ypoka npenojiaBaTenb TaKkKe MPOBOJIUT MIPOBEPKY TEOPETUUECKUX 3HAHUH IO TEME
IPOIJIOro ypoKka. AKTUBHOE y4acTHe CTY/AEHTa BO BCEX 3Tamax 3aHsATHSA, TO3BOJIUT €My KaueCTBEHHO
YCBOUTH HEOOXOJIUMBIM TEOPETHUECKUH W TNPaKTUYECKUW MaTepuan, pa3o0paTbCsi B OCHOBHBIX
BOINPOCAX U MOJIYYUTh JONOTHUTEIbHbIE HEOOXOAUMBIE Ul HOHUMaHMS U JajdbHEUIIeH MPaKTHIeCKON
NEeSITeTHHOCTH PEKOMEH/IAIIUH TTPETIOIaBaTEs.

B xone w3ywenus mucummuimael OVYILO03. «Marematuka» mnpenycmorpeHo /70 uacoe
NPaKTUYECKUX paboT, KOTOPBIE MMPOBOASATCS TTOCIIE N3yYSHHS TEOPETUIECKOT0 MaTepHaa.

LlensiMu BBIIOJTHEHUS IPAKTUYECKUX PAaOOT SBIISIOTCS:

1) o06obmeHue, cucremarusanusi, yriayOJeHHe, 3aKpelIeHHE IOJYyYEHHBIX TEOPETHUECKUX
3HAaHUH 110 KOHKPETHBIM TEMaM;

2) popmupoBaHre yMEHUN IPUMEHATH [TOJIyY€HHbIE 3HAHUS Ha MPaKTHUKeE, peanu3alus eIMHCTBa
MHTEJUIEKTYaJIbHON U MPAKTUYECKOHN eATEIbHOCTH;

3) pa3BUTHE WHTEIUIEKTYyaJIbHBIX YMEHHH Yy OyAylmux CHEIUaJIUCTOB; aHAJTUTHYCCKUX,
IPOEKTHPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.

4) BbIpaOOTKY MpHU PELUICHUH MOCTABICHHBIX 3a/1a4 TAKUX NMPO(PECCHOHAIBHO 3HAYNMbIX KayecTB,
KaK CaMOCTOSITEJIbHOCTb, OTBETCTBEHHOCTh, TOUHOCTh, TBOpYECKast NHUIMATUBA.

[TpakTHyeckue 3aHATHS BRIpAaOATHIBAIOT Y CTYJCHTOB HaBBIKU MIPUMEHEHHSI MTOJTYYEHHBIX 3HAHUMN
JUI pelieHusi Npo(ecCHOHANbHBIX MpaKTHUECKUX 3afad. Ha NpakTHUeCKUX 3aHATHSX CTYIEHTHI
BBITMOJHSIOT TPEHUPOBOYHBIE YIPAXHEHHS, PElIaloT 3aJauyd, 3aHMMAIOTCS MOCTPOEHUEM TpaduKOB,
CX€M, U3TOTOBJICHHEM MAKETOB, MOJICIMPOBAHUEM U T. 1.

Bo Bpems mpoBeneHust 3aHATUN OOydaromuecs IOJKHBI UMETh METOAMYECKHE YKa3aHUs I10
BBINIOJTHEHUIO NPAKTUYECKUX pPabOT, KOHCHEKTHI JEKUWi, CPEeACTBO Ul BBIYMCICHHWH, JMHEHKY WU
KapaHJarl.

Kaxnas mpaktudeckas paboTa COAEp)KUT TeMy M LElb PabOTHI, TEOPETUYECKHE CBEACHHUS,
06p&3€].[ BBITNIOJTHCHUA 3aIIaHI/II71 U CaMHU 3aaHHA.
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[lpu BbIMONHEHUH pabOT CTYIEHT JOJDKEH CaMOCTOATENbHO M3YyYUTh METOJUYECKUe
PEKOMEH/IAlMU MO IPOBEJCHUIO KOHKPETHOM pPalOThbI; BBINOJHUTH COOTBETCTBYIOLIME 3aJaHUs U
pacyeTbl; IOJIb30BAaThCS CHPAaBOYHOW M TEXHUYECKOH JUTEpaTypoil; IMOATOTOBUTH OTBETHl Ha
KOHTPOJIbHBIE BOIIPOCHI.

[Tocne BbImoNMHEHUs pabOTHI CTYACHT JOJDKEH MPEJCTaBUTh OTYET O MPOAETaHHOH pabore ¢
HOJIy4EHHBIMU PE3y/IbTaTaMH U BBIBOJAAMH M YCTHO €€ 3aIlUTUTh.

Ecnu cTyneHT He BBINOJHWI TPAaKTUYECKYI0 padoTy WiM 4YacTh pabOThl, TO OH MOXET
BBIIOJIHUTh PabOTy WM OCTaBIIYIOCS 4YacTh BO BHEYPOYHOE BpEMs, COIVIACOBAHHOE C
IPEeIo/IaBaTeseM.

TpeboBanus Kk 0(OPMIIEHUIO OTYETOB K MPAKTHUECKUM paboTaM.

OTueTsl 1O NPAKTUYECKMM paboTaM BBIIOJHAIOTCS B OTAEIbHOM TETpagu B KIETKY.
Heo6xoanmo octaBisaTh mois mupuHoi 25...30 MM i1 3ameuanuii npenojasarens. Bee rpaduku u
PHCYHKH, CONPOBOXKJAIOIIME BBINOJIHEHUE IPAKTUYECKHX pPAOOT BBINOJHAIOTCS KapaHAalloM B
cootBeTcTBUM ¢ TpeboBanusmu 'OCT.

HeakkypaTHOe BBINOJHEHUE MPAKTUYECKOH pabOThl, HECOONIOJCHHE NPUHATHIX NPaBUI U
wioxoe ogopmiieHHEe TpadUKOB M CXEM MOTYT IOCITYKUTh NMPHYUHON BO3BpAIICHUS PaOOTHI s
JIOpabOTKH.

Kaxxnas npaktuyeckas paboTa HAUMHAETCS C HOBOT'O JIMCTA.

B 3aronoBke kax10i mpakTuyeckoi paboThl yKa3bIBAeTCA TeMa U HOMEP PaOOTHI:

Ilpakmuueckas paboma Ne .
Tema:

Bapuanm Ne .

Kaxnplii BapraHT pabOThI COCTOMT W3 HECKOJbKUX 3amad. OOydaromuiics IOJDKEH PEIIUTh
3a/1a4¥ 110 BapUaHTy, HOMEpP KOTOPOTO YKaXKET IMperojaBaTelib. B paboTy JOKHBI OBITh BKIFOUCHBI
3aj]auu, YKa3aHHbIC B IPAKTHUECKOW PaboTe, CTPOTO IO MOJI0KEHHOMY BapHAaHTY.

[Tepen pemeHneM KakI0¥ 3a/1a4d HAJIO BBITUCATH MIOJTHOCTBIO €€ YCIIOBHE.

Pemrenne 3amauy cremyer u3narath MOAPOOHO W aKKypaTHO, OOBSICHSS W MOTHUBHPYS BCE
JEHCTBUS TI0 X0y PEUISHUS U Jienasi HeOOXOUMbIC PUCYHKH.

[Tocne monmydeHHs TPOBEPEHHOW paOOThI, CTYAEHT JOJDKEH WCIPABUTh BCE OTMCUCHHbBIE
OIITNOKH.

B xone paboTsl HEOOXOAMMO CTPOro cOOMIOIATh MpaBMiia TEXHUKU Oe3omacHocTu. [Ipu paboTte
B KaOWHETE CTY/ICHTaM 3aIperiaeTcs:

- HAXOJIUThCS B KAOMHETE B OTCYTCTBHHU MPEIOIaBATENsl M HA TIEPEMEHE;

- BCTaBaTh CO CBOCTO MECTA U XOJWTH IO KaOMHETY 0e3 pa3pemieHus IperoaBaTels;

- pasmMeniath Ha pabodeM MeCTe IOCTOPOHHUE TTPEIMETHI.

OO6yuaromuiics 00s3aH:

— CIIOKOMHO, HE TOPOTISICh, HE 3aJIeBasi CTOJIBI, BXOJUTh B KAOWMHET W 3aHATh OTBEJICHHOE
eMy MeCTO,

- paboTaTh Ha OJTHOM, 3aKPEIJICHHOM 32 HUM MECTe,

- BO BpeMsI TEPEMEHBI TOKMHYTh KaOMHET,

- NPUCTYNATh K paboTe M0 YKa3aHUIO MPETo1aBaTels,

— 10 OKOHYAHHUIO Pa0OTHI CIAaTh BBIJJAHHBIC MaTEPHAJIbI ITPETIOIaBaTEITIO,

- MIPUBECTH CBOE pabovee MECTO B IMOPSIJIOK.

Jlis  yCHemiHOW  MOATOTOBKM K  TPAKTHYECKUM  3aHATHSAM  CTYACHTY  HE00XoJuma
MpeIBapUTelIbHAS CaMOCTOSTEIbHAs paboTa M0 TeMe IUIAHUPYeMOro 3aHsATHs: paboTa Hal
KOHCIIEKTOM, Y4eOHUKOM, Y4eOHbIM mocoOueM, WHTEpPHET - pecypcaMu, YTOOBl OCHOBATEIHHO
OBJIQJIETh TEOPUEH BOIIPOCA.

JIOTIOSTHUTENIbHBIC 3aHATHS W KOHCYJIbTAIMU IO3BOJISIOT CTYJCHTY BOCIOJHHUTH MPOOENbI B
3HAHUSX TI0]] PYKOBOJICTBOM TIPEIIOIaBaTeIsl, BBITOJHATE MPOITYIIEHHYIO padoTy, 3a KOTOPYIO JIOJDKHA
CTOSITh OLICHKA, MOBBICUTH OIEHKY, OOCYIMTH BOIPOCHI, HAMPABICHHBIC HA YIIIyOJCHHOEC HM3Y4YCHHUE
TEMBI, IOJIYYUTh KOHCYJIBTAINIO TIPETIOIaBATENs 110 TEME HayYHO-HUCCIIE0BATEIBCKOM pabOTHI.
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5.1. TexHoJIOTHYeCKasi KAPTa MPAKTHYECKUX padoT

No TeMa nmpakTUyecKoi Kou. anane Jluteparypa

3aHATUSA paboThI 4acoB CO CTp.

8 [IpeoOpazoBanms 2 Hcnonw3yst omnpeneneHuss U CBONCTBA YMK
BBIPAKECHU, CTEIICHU HAWTH 3Ha4eHus U ynpoctuts | [IpakTrdeckas
COJepKALUX CTEIEHHU. BbIP)KEHUSI. pabota Ne 1

12 [TpeoGpa3oBanue 2 Hcnons3ys HE00XOIUMBIE YMK
BBIpa)KEHU, TEOpEeTUYECKHE CBeIeHUs ynpocTuTh | [Ipaktuueckas
COJIepKaIINX norapu(pMUIECKrEe BBIPAKCHHS. pabota Ne 2
J0rapudMBI.

17 CootHomieHus MEXIY 2 Beruncnute 3HaYeHUs WIH yIPOCTUTH YMK
TPUTOHOMETPUUYECKUMHU TPUTOHOMETPUUYECKHE  BbIpaxkeHuH, | [Ipaktuueckas
GyHKIUSIMU OJIHOTO UCTOJIB3YsT (POPMYIIBI M TAOJIUILY. pabora Ne 3
apryMeHTa.

22 [TpeoOpaszoBanue 2 Ncnonb3yst popMysl TPUTOHOMETPUHU YMK
TPUTOHOMETPUUYECKHX peoOpa3oBaTh BBIPAKEHHUS. [IpakTuyeckas
BBIPAKECHUIH. pabora Ne 4

29 [TocTpoenue u 2 Ucnone3ys MpeACTaBICHUE 0 YMK
ucclieIoBaHne rpaduKoB (GyHKIUAX, TTOCTPOUTh M UcclenoBaTh | [IpakTuueckas
byHKIHIA. pa3nuy4HbIe QYHKIIHMH. pabota Ne 5

33 Pewmienue 2 Ucnone3ys Heo0XoInuMBbIE YMK
UppaMOHATBHBIX TEOPETUYECKHE CBEJCHHs  pemuTh | [Ipaktuueckas
YpaBHEHUH. UppalnoHaJbHble YPABHEHHUS. pabota Ne 6

37 Pemenne noxazarenbHbIX 2 Ucnone3ys HE00XOIUMBIE YMK
u JorapupMUUECKUX TEOpeTUYecKue CcBeleHMs  pemuTs | [Ipaktuueckas
YpaBHEHUM. MoKasarejabHble W Jorapupmuueckux | padorta Ne 7

ypaBHEHHS.

40 Pemenune 2 Ucnone3ys HE00X0IMMBbIe YMK
TPUTOHOMETPUUYECKHX TEOpeTUYeCKHe CBeJeHHs  pemuTh | [Ipaktuueckas
YpaBHEHHUH. TPUTOHOMETPUUYECKHUE YPABHEHUS. pabora Ne 8

43 Pemenne  nmpukiamHbIX 2 Hcnone3ys HE00XO0/AUMBbIE YMK
3aJad C  TIOMOIIBIO TEOPETUYECKHE  CBEJCHHs  pemuTh | [IpakTudeckas
CHCTEM YpaBHEHUH. IIPEJUI0KEHHBIE 3a/1a4H. pabota Ne 9

48 Pemenne  HepaBeHCTB. 2 Ucnone3ys HE00X0IMMBbIE YMK
Hcnonb3oBanue TEOpEeTUYEeCKHe CBeAeHUs, pemuth | [IpakTuueckas
rpaduxkoB QyHKUMN I HEpaBEHCTBA U CUCTEMbl HEPABEHCTB. pabota Ne 10
pellIeHHsI HEPaBEHCTB.

52 [IpuMeHeHrne TeopeTHKO- 2 Ucnone3ys TeopeTnyeckue cBeleHUS, YMK
MHOECTBEHHOT'O PELIUTH MpeI0KEHHBIE 3a1a4H. [IpakTuyeckas
ammapara I pelIeHUs paborta Ne 11
3a]au.

56 Hcnonp3oBanue 2 Hcnonp3ys TeopeTHuecKknue CBEACHUS, YMK
pOrpeccuu JUIst pemwuTh  3agaun  npu  nomoiu | [Ipaktuueckas
penIeHus 3a1ay. MPOTPECCUI. pabota Ne 12

61 Boruncnenune 2 Hcnonp3ys TeopeTHyecKkue CBEIEHUS, YMK
TIPON3BOIHBIX BBIUUCIIUTh TPOW3BOJHBIC pa3NUuHBIX | [IpakTudeckas
3JIEMEHTAPHBIX (QYHKIHUH. AJIEMEHTAPHBIX (QYHKIIMH. pabota Ne 13

66 Haxoxnenue 2 Hcnonw3yss T€OpETUYECKUE CBEIACHUS, YMK
TIPON3BOIHBIX oT BBIYUCIIUTH TIPOU3BOHBIE (DYHKITHIA. [MpakTryeckast
CIIOKHBIX (DYHKITHIA. pabora Ne 14

70 UccnenoBanue ¢yHKINNA 2 UccnenoBath pasznudHbie (QYHKIIUU C YMK
c IIOMOLIBIO IIOMOLIBIO IIPOU3BOAHOU o | IIpakruueckas
MIPOU3BOAHOM. AITOPUTMY. paborta Ne 15
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75 Haxoxnenue Hcnonw3yss T€OpEeTUYECKUE CBEIACHUS, YMK
HEOIIPEAEIEHHOTO HAaWTH HEOIPEIECIICHHBIE MHTETPAJIBL. [TpakTueckas
MHTETpaJa. pabota Ne 16

78 Breraucnenue HUcnonwszys  ¢dopmyny  HeroTona- YMK
OIIPEJIETICHHOT O JleiiOHMIIa, BRIYUCINTD omnpeneneHusie | [Ipaktuueckas
WHTEerpaa. WHTETPaJIbl. paborta Ne 17

82 [Ipumenenue Hcnonp3ys TeopeTnyeckue CBeEJEHUS, YMK
OIPEIEIEHHOTO HaWTH  IUIOIIAJM  KpUBOJIMHEHHBIX | [IpakTndeckas
UHTETpaJla K pPELICHUIO Tparneuuu. pabota Ne 18
IIPUKJIAIHBIX 3a7a4.

85 Hcnons3oBanue Hcnons3yss TeOpeTUYECKHUE CBEIACHUS, YMK
KOOpAMHAT IIPU pPELICHUN HaWTH  KoopauHaTel  To4yek B | IIpakTudeckas
3a/1a4. IIPOCTPAHCTBE IIPU PEIICHUH 3a/au. pabota Ne 19

89 Bekropel.  [Ipocreiimme Hcnonb3ysi TeopeTHYECKUE CBEICHHS, YMK
3a/la4M B KOOpJIMHATAaX. HalTU KOOP/IMHATbI BEKTOPOB, | [IpakTuueckas

MIPOU3BECTH ONpE/esIeHHbIe NeicTBUs | padora Ne 20
C BEKTOpaMH.

96 [TapamiensHOCTH B Hcnonb3ys TeopeTHYeCKue CBEICHUS, YMK

IIPOCTPAHCTBE. PELINTD MIPeIOKEHHbBIE 3a/]auu. [IpakTuueckas
pabota Ne 21

99 IleprieHAUKYIAPHOCT B Hcnonb3ys T€OpeTHUYECKUE CBEICHUS, YMK

IIPOCTPAHCTBE. PELINTD MIPeIOKEHHbBIE 3a/]auu. [IpakTuueckas
pabota Ne 22

103 Bpluucnenue yrioB u Hcnons3yss TeOpeTHdeCKHE CBEAECHUS, YMK
paccTosiHui B ONpEeACInTh pa3iinyHble paccTosiHus | [IpakTrdeckas
IPOCTPAHCTBE MEXy 00BEKTaMH B IPOCTPAHCTBE. pabota Ne 23

110 HaxoxeHue 53J1eMEHTOB Hcnonw3yss T€OpETUYECKUE CBEIACHUS, YMK
U IUIOLIA/IA MTOBEPXHOCTU HaWTH  3aj7aHHble  3nMeMeHThl B | [IpakTuueckas
MHOTOTPaHHHKOB. pa3IUYHBIX MHOTOTPAaHHUKAX. pabota Ne 24

113 Beruucnenne  06beMoB Hcnonb3ysi TeOpeTUYECKUE CBEICHHS, YMK
MHOTOTPaHHHKOB. HalTH 00BEMBI pasnuusbixX | [IpakTuyeckas

MHOTOTPaHHHUKOB. pabora Ne 25

116 Pemenne  3amay Ha Hcnonw3yss T€OpETUYECKHUE CBEIACHUS, YMK
HaXO0XJICHHE HaWTH  3aJaHHble  3neMeHThl B | [IpakTuueckas
TEOMETPUUECKUX Pa3IUYHBIX MHOTOTPAaHHUKAX. pabota Ne 26
BEJIMYUH
MHOTOTPaHHHKOB.

118 Ceuenus N306pa3uth pa3yInyHbIe YMK
MHOTOTPaHHUKOB MHOTOTPaHHUKHU U CEUEHUS B HUX. [IpakTnueckas
MJIOCKOCTSIMHU. pabora Ne 27

122 Haxoxnenue 3i1eMEHTOB Hcnonw3yss T€OpETUYECKUE CBEIACHUS, YMK
WIMH]Ipa U KOHYCA. HaWTH  3aJaHHble  3neMeHThl B | [IpakThueckas

pa3nuyHbIX (UTrypax BpalieHusl. pabota Ne 28

126 Breruucnenne o0bEMOB U Hcnonb3ysi TeOpeTHYECKUE CBEICHHS, YMK
IIonaiel MOBEpPXHOCTEN HalWTH Iulomagu noBepxHocT M | IIpakThueckas
TEeJI BpAILICHHUS. 00BEeMBI 3aIaHHBIX TeoMeTpuyeckux | pabdota Ne 29

TENl.

128 Pemwenne  3amau = Ha Hcnonw3yss T€OpETUYECKUE CBEIACHUS, YMK
BbIUKCJIEHHE OOBEMOB U HaWTH IUlomagu mnoBepxHocTu U | [IpakThueckas
ILIOIIaAeH 00BEMBI 3aJlaHHBIX TeoMeTpuueckux | pabdorta Ne 30
T€OMETPUYECKHX TEIL. TEl.

132 | Pemenue 3a1a4 Hcnonp3ys TeopeTHyeckue CBEIEHUS, YMK
MaTeMaTHYECKON NIPEJCTaBUTh JaHHbIE B BuAe Tabuun u | [Ipaktuueckas
CTaTHCTUKH. Jyarpamm. pabota Ne 31
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135 | Pemenue 2 Hcnone3ys bopmyIbI YMK
KOMOMHATOPHBIX 3a/1a4. KOMOMHATOpPUKM, Hailitm  pemenus | [Ipaktuueckas
KOMOMHATOPHBIX 33/1a4. pabota Ne 32
139 Breraucnenue 2 Hcnonw3ys hopmyITbl TEOPUH YMK
BEPOSITHOCTEH IIpU BEPOSATHOCTEM, BBIYMCINTG | [IpakTuyeckas
pEelICHNUH 3a]1ay. BEPOSITHOCTH PA3JIMYHBIX COOBITHA. paborta Ne 33
142 Haxoxnenue 2 Ucnonbzys (hopMyIIbI TEOpUH YMK
BEPOSITHOCTH COOBITUH B BEPOSTHOCTEH, BbIUUCIUTD | [IpakTHueckas
cepuun HE3aBHCHUMBIX BEPOSTHOCTH PA3IUYHBIX COOBITHIA. pabota Ne 34
VCIIBITAHUM.
147 Haxoxnenue 4uCIIOBBIX 2 Hcnons3yss Te€OpeTUYECKHE CBEICHUS, YMK
XapaKTePUCTHK. HailTu 4ucioBble  Xxapakrepuctuku | [Ipakruueckas
CIIy4ailHBIX BEJTMYHH. pabota Ne 35

6. YCJIOBUSI PEAJIM3BAIINM YYEBHOM JIUCIIATIIMHBI
6.1. TpeGoBaHus K MAaTePHATbHO-TEXHUYECKOMY 00ecIeYeHUI0

HanmMeHnoBaHue
kKaOuHeTa, 1aboparopuu, [TepeueHs OCHOBHOTO 00OPYIOBAHMSI, POTPAMMHOTO O0SCTICUCHUS
MacTEepPCKHX U T.JI.
KaGuner Mebens ayautopHasi:
MaT€MaTUKN —  CTOJIBI

—  CTyJbs
— JIOCKa ayJIUTOpHAas 3-3JeMeHTHas
—  KHIDKHBIE IIKa(bI
— TpulyHa

CpencrtBa 00yueHus:
—  IIJTaKaThl

—  TaOJHUIIBI

—  CXEMBI

—  MAaKeThl

— CTeHJbI HH(pOPMAIIMOHHBIC
—  YePTEKHBIC HHCTPYMEHTBI

CrauvoHapHblif MyJIbTUMEIUNHBIM KOMIUIEKC, B COCTaB IPOrpaMMHO-
arnapaTHOro KOMIIJIEKCA BXOIAT:
- IIK

— IPOEKTOP MYJIbTUMEIUNHBIN

— KOJIOHKH

— DKpaH NPOEKIIMOHHBIN

6.2. IlepeueHbp pexoMeHAyeMbIX Y4eOHBIX W3AaHuil, MHTepHeT-pecypcoB, AONOJIHUTEILHOMN
JINTEPaTypbl

OCHOBHBIE UCTOYHHKU:

1. Kapn, A. II. Maremartuka: Ga3oBblii ypoBeHb. B 2 wactsax. Y.l : yueOGHOe mocobue s
o0pa3oBaTeNbHbIX  OpraHM3alfii, pealu3yolUX o00pa3oBaTeNbHbBIE MPOTPaAaMMBbl  CPEIHETO
npodeccuonanbHoro oopazosanus / A. I1. Kapm, A. JI. Bepaep. — Mocksa : [Ipocsemenue, 2024. —
320 ¢. — ISBN 978-5-09-108509-9, 978-5-09-108510-5 (u.1). — TekcT : 31eKTpOHHBIA //
DneKTpoHHBIH pecypc nudpoBoii odpazoBatenbHoil cpeast CITIO PROFo6pa3zoBanwe : [caiit]. — URL:
https://profspo.ru/books/139363
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2. Kapn, A. II. Maremaruka: 0a30Bblii ypoBeHb. B 2 wactax. U.2 : ydueOHOe mocoOue is
00pa3oBaTeNIbHBIX  OpPraHM3allii, peaM3yIONMX  00pa3oBaTebHBIE MPOTPAMMBI  CPEIIHETO
npodeccuonanbHoro oopasosanus / A. I1. Kapm, A. JI. Bepaep. — Mocksa : [Ipocsenienue, 2024, —
256 c¢. — ISBN 978-5-09-108509-9, 978-5-09-108511-2 (u.2). — TekcT : BJCKTPOHHBIA //
DneKTpoHHBIH pecypc nudpoBoii odpazoBatenbHoil cpeast CITIO PROFo6pa3osanwme : [caiit]. — URL:
https://profspo.ru/books/139364

JloTIOTHUTEIbHBIC NCTOYHHUKH
3. boromosios, H. B. Maremaruka : yueOHUK I CpEAHEro IpoecCHOHAIbHOr0 00pa3oBaHus /

H. B. boromonog, II. 1. Camoiinenko. — 5-¢ wu3za., mepepad. m monm. — Mocksa : M3nmarenscTBo
Opaiit, 2024. — 401 c. — (IIpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-07878-7. —
Tekcr : aJeKTpoHHBIH  //  OOpazoBatenpHas  miarpopma  FOpait [caiiT]. —

URL: https://urait.ru/bcode/536607
4. boromonos, H. B. IlpakTtuueckue 3aHATHS 110 MaTeMaTHKE | y4eOHOE TTOCOOMe JIJIsi CPETHETO

npodeccuonansuoro oodpasosanusi / H. B. boromomos. — 11-¢ usn., mepepad. u gom. — Mocksa :
UznatensctBo FOpaiit, 2024. — 571 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
18419-8. — Tekcr : omektponsbli // OOpa3oBarenpHas 1miatdopma HOpait [caiit]. —

URL.: https://urait.ru/bcode/534966

5. boromonos, H. B. I'eomerpusi: y4deOHOe mocoOme miusi cpeaHero mnpogecCHOHATIHLHOTO
obOpazoBanusi/ H. B. boromonos. — MockBa: W3marensctBo FOpaiit, 2024. — 108 c. —
(ITpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-09528-9. — Tekct : 3neKTpOHHBIA //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/536961

6. BacunmbeB, A.A. Teopusi BeposSTHOCTEH W MaTreMaTW4ecKash CTATUCTUKA : YYCOHUK U
MPAKTUKYM JIJIsl CPeIHEro mpodeccuoHaIbHOTO obpa3zoBanusi / A. A. BacuiibeB. — 2-¢ W31., UCHIP. H
non. — Mocksa : M3gatensctBo FOpaiit, 2024. — 224 c. — (ITpodeccrnonanbHoe oOpa3oBaHue). —
ISBN 978-5-534-16717-7. — Texkcr : anexkTpoHHblid // OOpa3oBarensHas miardgopma FOpaiit [caiT].
— URL.: https://urait.ru/bcode/539468

7. XKypnan «Hayka 1 ®u3Hb»

[lepeuensr pecypcoB HH(POpPMaAIMOHHO-TEIIEKOMMYHUKAIMOHHOW cetn "MHTepHer" (mamee - ceTh
"UuTepHet"), HEOOXOAMUMBIX JII1 OCBOSHUS AUCIUTIIHHBIL.

8. Kypnan «Hayka u xxu3ub» - Pexxum nocryna: https://www.nkj.ru/

9. Xypnan «®dyngameHTanpHas W OpUKIAagHAsS ~ MaTeMaTHKa» - Pexum  jgoctyma:
http://www.mathnet.ru/php/journal.phtml?jrnid=fpm&option_lang=rus

10. Maremartuka /st IKOJIBHUKOB U CTYAEHTOB — Peskum noctyma: https://math-helper.net/

7. UHBIE CBEJIEHUSA U MATEPHUAJIbI
He npenycmorpeno

8. OCOBEHHOCTH OPTAHU3AIIMUA OBPA3OBATEJBLHON JEATEJIBHOCTH JJISA
JIML C OTPAHUYEHHBIMHU BO3MOXKXHOCTSAMMU 310POBbS1

Coneprxanue mpogeccuoHaTbHOT0 00pa30BaHuUs U YCIOBUS OpraHu3anuu ooydyenus B PIAOY
BO «MAYVY» crynenToB (ciymiaTenei) ¢ OrpaHUYCHHBIMA BO3MOKHOCTSIMH 3JI0POBBSI OMPEIETISIOTCS
aJanTUPOBAHHON 00pa3oBaTENbHON MporpamMmoi (Mpu HEOOXOAWMOCTH), a JIJIs MHBAJIUIOB TaKkKe B
COOTBETCTBUU C HHIUBUAYAIbHON IPOrpaMMoii peaOuInuTaluy HHBAINIA.

OOyuenne 1o oOpa3oBaTeNbHONW MpOrpaMMe CpeaHEero MNpo(ecCHOHANBHOTO 00pa3oBaHMA
CTYJICHTOB (CIymIatenell) ¢ OrpaHUYECHHBIMH BO3MOXKHOCTSMH 37I0pOBbsi ocymiecTBisiercs OPI'AOY
BO «MAYVY» ¢ yyeroM 0coOOeHHOCTEN NCUXO(PU3MYECKOTO PA3BUTHS, HHIUBUAYATbHBIX BO3MOXKHOCTEH
Y COCTOSIHUSI 3/I0POBbSI TAKHX JIULI.

B ®I'AOY BO «MAYVY» co3naHbl cHeluanbHble YCIOBHS JUIsl TOJyYeHHs O0Opa3oBaHUA
CTYJIEHTaMH (CIIyIIaTeIsIMU) C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3[I0POBBS.

[Ton crienuanbHBIMU YCIOBHSIMH JJISL TIOJIYYEHUS CPEeTHEro MpoeCCHOHATFHOTO 00pa3oBaHMUs
CTYIEHTOB (Ciymiateneil) ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMHU 3/I0pPOBbSI MOHMMAIOTCSI YCIIOBUS
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0oOydeHUsl, BOCITUTAHHS U PAa3BUTHUS TAKUX JIHI, BKIIOYAIOIINE B CeOS MCIOIb30BAaHUE CIEIHMATBHBIX
o0pa3oBaTeNbHbIX MPOTPAaMM M METOJAOB OOYYEHHS M BOCIHMTAHHUA, CHEIUAIbHBIX Y4Y€OHUKOB,
y4eOHBIX MOCOOWI W MUAAKTUYECKHX MAaTEepPHANIOB, CHEIHAIBHBIX TEXHUYECKHX CPEACTB OOydeHUs
KOJUIEKTUBHOT'O U MHAMBUIYaJIbHOTO TOJIB30BaHUSs, PEJOCTABICHHE YCIYT aCCUCTEHTA (TIOMOIIIHUKA),
OKa3bIBAIOIIETO CTYACHTaM (CIIyIIaTensiM) HEOOXOAMMYIO TEXHHYECKYI0 IOMOIb, IPOBEIACHUE
TPYIIIOBBIX W WHIWBHUAYAIbHBIX KOPPEKIIMOHHBIX 3aHATHH, oOecrieueHue nocTymna B 3aanus PI'AOY
BO «MAY» u gpyrue ycnoBusi, 0e3 KOTOPBIX HEBO3MOXXHO WM 3aTPYAHEHO OCBOCHHUE
00pa30BaTeNbHBIX IPOrPaMM JIMIIAM C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbSI.

B nensx noctymHocTH monydeHusi 00pa3oBaHUs CTYIACHTaM (CIIyIIaTessiM) ¢ OrpaHHYE€HHBIMU
BO3MOXKHOCTSIMU 310poBbsi DI'TAOY BO «MAYVY» obecnieunBaeTcsi:

— JUISL clIymiaTtelied ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMHM 3J0POBbSI O CIyXYy YCIYTH
CYypAOIEPEBOTUMKA W OOECIEUCHHE HAJICKAIMUMU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BEICHUS
nHpopmanuu;

- JUIsL  CTYyIEHTOB (ciyluaTenied), HMEIOIUX HapyUIeHUs OMNOPHO-JIBUraTeIbHOTO
anmapara, MaTepHUaIbHO-TEXHHUECKUE YCIIOBUS 00CCIICUUBAIOT BO3MOKHOCTD OECIIPETSITCTBCHHOTO
JocTyna B y4deOHbIE TMOMEILEHUs, CTOJIOBbIe, TyaineTHble u npyrue nomemeHus ®IAOY BO
«MAY», a Takke HX NPeOBIBAaHUS B yKa3aHHBIX IMOMEIICHUAX (HAIMYUE MAHAYCOB, TOPYYHEH,
paCIIMPEHHBIX IBEPHBIX MPOEMOB U IPYTUX MPUCTIOCOOTICHHI).

OO6pazoBanue CTyICHTOB (CyIIaTesei) C OrpaHUYCHHBIMH BO3MOXHOCTSIMHU 3/I0POBBSI MOXKET
OBITh OPraHU30BAaHO KAaK COBMECTHO C JAPYTUMHU CTyIEHTaMH (CIIyIIaTelsiMH), TaK U B OTACIbHBIX
rpynnax. UHWCIEHHOCTh JIMI[ C OTrPaHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbS B YYE€OHOW TpyIIe
yCTaHaBJIMBaeTCA 10 15 uenoBek.

C yuetoM 0co0bIX MOTpeOHOCTEN CTYAEHTOB (ciymiaTesneid) ¢  OrpaHMYEHHBIMU
BO3MOXKHOCTSIMU 3710poBbt  ®T'AOY BO «MAY» obecrnieunBaeTcsi MpeaoCTaBleHUE YYEOHBIX,
JIEKIIMOHHBIX MaTePUAJIOB B AJICKTPOHHOM BHJIE.

C yuetoM 0coObIX TMOTpeOHOCTEH CTYAEHTOB (ciaymiaTened) ¢  OrpaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/I0POBBSI IPETYCMOTPEHA BO3MOXKHOCTh 00yUYEHUSI 110 MHANBUYaTbHOMY TUIAHY.
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