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1 MACIHOPT PABOYEM ITIPOT'PAMMBI YYEBHOI'O IHNPEIMETA
OVYIIL.04 MaremaTuka

1.1 Oo6aacTb npuMeHEeHUs] MPOrPaAMMbI

Peanuzamms cpemnero o6mero obpazoanust B mpeaemax OIl CIIO mo
nporpaMme MOJArOTOBKM CHELUAIUCTOB CPEIHEr0 3BE€HAa IO CIEHHATBHOCTH
08.02.05 CTpouTenbCcTBO U IKCILTyaTalusi aBTOMOOMIIBHBIX TIOPOT U a3pOJPOMOB B
cootBeTcTBUM ¢ DPI'OC CIIO mo cmemmansHocTu 08.02.05 Crpoutensctso u
AKCIUTyaTalsi aBTOMOOWJIBHBIX JIOPOI U a’pOAPOMOB C Y4eTOM TpeOOBaHUIA
®I'OC cpennero odiero oOpazoBaHus, YTBEPKIACHHOTO MpUka3zoM MUHOOpHAYKH
Poccun ot 17.05.2012 Ne 413 u denepanbHoil 00pa3oBaTeIbHON MPOrpaMMBbl,
YTBEPXKIAECHHOM MpukazoM Munnpocsemenus Poccun ot 23.11.2022r. Nel1014;

1.2 O6mas  xapakrepucTuka y4deOHoro mpeamera OYIL.04
MarteMaTHKa

Vueonsii kypc OVYIL.04 MaremaTruka sBIsieTCd OJHUM M3 Haubonee
3HAUYMMBIX B IpOrpamMMme CpeaHero oOmero oOpa3oBaHHs, MOCKOIBKY, C OJHOM
CTOPOHBI, OH OOECIEeYMBAaET HWHCTPYMEHTAIbHYIO 0a3y Il HU3Y4eHUs BCeEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrOd CTOPOHBI, (POPMUPYET JOTHYECKOE U
abCTpakTHOE MBIIIJICHHE 00YYaroIIMUXCsl Ha YPOBHE, HEOOXOJUMOM JUIsl OCBOCHMSI
y4eOHBIX KypCcOB HH(OpPMATHKH, OOIECTBO3HAHUS, MCTOPUHU, CIIOBECHOCTU. B
pamkax ydeOHoro kypca OVIL.04 Maremaruka oOyuaroliuecsi OBJaJE€BAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OopMyIupyeT cBOU
JOCTIKEHUsI B MateMmartuueckoir ¢opme. Yueonsiii kypc OVYIL.04 MaremaTuka
3aKJIaJIbIBAET OCHOBY JJIsi YCIIELIHOTO OBJAJCHUS 3aKOHaMU (DU3UKH, XHUMUH,
OMOJIOTMH, TOHUMAHUS OCHOBHBIX TEHICHIMM SKOHOMHUKH U OOIIECTBEHHOM
KU3HHM, TI03BOJIAET OPHEHTHPOBATHCSI B  COBPEMEHHBIX UU(MPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCHOJb30BATh HMX B MOBCEIHEBHOMN
KU3HU. B Toxe BpeMs oBiajeHue aOCTPaKTHBIMU M JIOTMYECKH CTPOTMMU
MaTEeMaTUYECKUMHU KOHCTPYKLUSMU pa3BUBaET yMEHUue HaXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb YTBEPXKACHHS, HCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE W Kputhuueckoe MbinuieHue. B xoge wu3ydyenus QOVYIL04
MaremaTukaHna ypoBHE CpeIHEro 00111ero 00pa3zoBaHus 00yJaronuecs Mmoy4aroT
HOBBIM ONBIT PELICHHsS MPUKIAAHBIX 3a7a4, CaMOCTOSATEIBHOTO IOCTPOCHHMS
MaTEMaTUYECKUX MOJIEJEeH pealbHbIX CHUTYalluid W MHTEPIPETAIUU TMOTYYECHHBIX
pELICHUI, 3HAKOMATCA C MPUMEPAMH MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJE, HAYKE U B UCKYCCTBE, C BBLAAIOUIUMUCSA MAaTEMATUHYECKUMU OTKPBITHUSIMU
U ux aBTopamu. YueOHsiii kypc OVYIL.04 MaremaTuka o0nanaeT 3HaUUTEIbHBIM
BOCIIUTATEIbHBIM TOTEHIMAIIOM, KOTOpPBIA peanu3yeTcss Kak uepe3 Yy4eOHbIN
MaTepual, ClocOOCTBYIOMMKN (HOPMUPOBAHUIO HAYYHOIO MHUPOBO33PEHUS, TaK U
yepe3 cnenupuky ydeOHOU MesITeNbHOCTH, TpeOyroled CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJOJKUTEILHON KOHUEHTpAIMd BHUMAHUS U OTBETCTBEHHOCTH
3a NIOJIyYE€HHBIN pe3yJibTar.

1.3 Heau nzyuenust yueonoro npeamera OYIL.04 Maremaruka:

4



- (opmupoBaHMe IEHTPATBHBIX MATEMATUYECKUX TMOHATHH (YHUCIIO,
BEeIIMYMHA, TeoMeTpuyeckas (Qurypa, mnepemMeHHasi, BEPOATHOCTh, (QYHKIHUs),
00€eCleynBaOIINX MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTh MAaTeMaTH4Ye€CKOTO
o0Opa3zoBaHus 00yJarOITUXCS;

- no/BeJICHNEe OOYyYalolMXCsi Ha JOCTYITHOM JJii HUX YpPOBHE K
OCO3HAHWIO B3aMMOCBSA3M MATEMAaTUKHM U OKPYXKAIOIIEro Mupa, HOHMMAaHHE
MaTE€MaTHUKH KaK YaCTU OOIIEH KyJIbTyphl YEJIOBEUECTBA;

- pa3BUTHE UWHTEIUICKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
oOyJarolmuxcs, IM03HABATEIbHON AaKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUSI, UHTEPECa K U3yUYCHUIO MAaTEMaTUKU;

- ¢opmupoBanrue (yHKIIMOHATBHOW MaTEMaTHUYEeCKOH TPaAaMOTHOCTH:
YMEHHSI paclo3HaBaTh MATEMAaTUYECKHUE AaCHEKThl B PEaJbHBIX KU3HEHHBIX
CUTyallUsAX W TPU HU3YYEHUH JPYTUX YYEOHBIX TMPEIMETOB, TMPOSBICHUS
3aBUCUMOCTEHN M 3aKOHOMEpHOCTEH, (POpMyTUpOBaTh UX HA S3bIKE MAaTEMaTUKU U
CO3/1aBaTh MAaTEMATHYECKHUE MOJIEIU, MPUMEHATh OCBOCHHBIM MaTEMaTUYECKUN
anmapar JJisi perieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ]1ad, UHTEPIPETUPOBATH U
OLICHUBATH MOJIYYEHHBIE PE3YJIbTATHI;

- (opmupoBaHue MpeACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOU
KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

- (GopMHUpOBaHUE TPEJCTABICHUS O MHOTOTPAaHHUKAX M TeJlax BpallCHUs
KaK O BaXXHEHIIMX MaTEMAaTHYECKUX MOJENAX, MO3BOJSIONIMX OINKHCHIBATh U
U3ydaTh pa3HbIe ABJICHUS OKPY>KAIOIIETO MUPA;

(opMHpOBaHKE YMEHUS PACIIO3HABATH HA YEPTEkKAX, MOJENISAX U B pEAIbHOM
MUpPE MHOTOTPAHHUKH U TeJia BpallleHUs;

- OBJIaJICHUE METOJAaMH PEIICHUs 337a4 Ha MOCTPOCHMS Ha U300pAKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

- (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TMOHSITHUSIMU O
MHOTOTPaHHHUKAX U TeJlaX BPAILICHUS U UX OCHOBHBIMU CBOMCTBAMU;

- OBJAQJACHUE AQITOPUTMAMU PEIICHHS OCHOBHBIX THUIIOB  3ajad,
dbopMHpoBaHUE YMEHUS MPOBOJUTH HECJOXKHBIE JOKa3aTeIbHbIE PACCYXKIICHUS B
XO0JI€ PEILICHHS CTEPEOMETPUUECKHUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJICPKAHUEM;

- pa3BUTHE  HMHTEIVICKTYaJIbHBIX M  TBOPYECKHX  CIHOCOOHOCTEM
OOy4JaromMxcs, IO3HABATEIbHOW AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH,
KPUTHUYHOCTU MBIIIJICHUS,

- (opmupoBanue  GyHKIIMOHAIBHOM  TPaMOTHOCTH,  PEJICBAaHTHOU
rCOMETPUHU: YMEHHE pPaClO3HABaTh TMPOSBJICHUS TE€OMETPUUYECKUX TOHSTHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHbIX KU3HEHHBIX CHUTyallUsIX W TIpU
W3YYEHUHM JIPYTMX Y4YEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIHpPOBATh HMX Ha S3bIKE TEOMETPUU M CO3/aBaTh
r€OMETPUYECKUE MOJIEIU, NIPUMEHATh OCBOCHHBIM N€OMETPUYECKHUI ammapaT s
pelIeHrs MPaKTUKO - OPUEHTHUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATh U OLICHUBATH
MOJIyYEHHbIE PE3YIIbTAThI

1.4 Mecro yuyedoHoro mpeamera OYIL.04 MaremaTrnka B CTPYKType
IIICC3:



VYueonsiii mpeamer OYIL.04 MaTemaTuka sBISETCS YYCOHBIM MPEIMETOM
oOsi3aTeNlbHONM TIpeaMeTHOM obsactn «Matematuka u uHbopMmatuka» DOI'OC
CpeaHero oo1ero oopa3oBaHusl.

B yue6nom muane IIIICC3 yueOnsiii npeaqmer OYIL.04 MaremaTruka
BXOJIUT B COCTaB 00111€00pa30BaTENIbHBIX YUEOHBIXIIPEIMETOB.

I[Ipu otoM wu3ydenne yueOHoro mnpeavera OVIL.04 MaremaTuka
PEeayCMOTPEHO Ha 0a30BOM YpOBHE U HAIPaBJICHO HA JOCTHKEHHUE JTUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX PE3yIbTaTOB.



2. INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHOI'O
INPEJAMETA OVYIIL.04 MATEMATHKA
JIMUHOCTHBIE PE3VYJIBTATDI

1) rpak1aHCKOr0 BOCHUTAHUS: CPOPMUPOBAHHOCTH T'PAXKIAHCKON MO3ULIUU
00y4aroIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOTO OOIIECTBa,
MIPEACTABIICHUE O MaTEMaTHYECKHX OCHOBaX (DYHKIITMOHMPOBAHUS Pa3IAIHBIX
CTPYKTYp, SIBIICHHUHA, TPOIEAYp TPaXTAHCKOTO OOIIeCTBa (BBIOOPHI, OMPOCHI H
JIpyroe), YyMEHHE B3aUMOJICUCTBOBATh C COLMAJIBHBIMU HWHCTUTyTaMU B
COOTBETCTBHUH C UX (HYHKIMSIMU U HA3HAYCHUEM;

2) NOaTpUOTHUYECKOTO BOCIUTAHUSA: CHOPMHUPOBAHHOCTH POCCHUMCKOM
IPpaKIAHCKON HUICHTUYHOCTH, YBAXKEHHS K MPOILUIOMY M HACTOSIIEMY POCCHICKON
MaTeMaTUKH, LICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUHUCKUX MAaTEMATUKOB
U POCCUKWCKOM MATEMATHYECKOW IIKOJbI, MCHOJb30BAHUE 3TUX JOCTHKCHUU B
JIPYTUX HayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) ATyXOBHO-HPaBCTBEHHOI'O BOCIHUTAHUSI: OCO3HAHUE JYXOBHBIX IIEHHOCTEH
pOCCHUIiCKOro Hapona, chopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITHUECKOTO
MOBEJICHUSI, CBA3AHHOIO C MPAKTUYECKUM NPUMEHEHUEM [OCTHUKEHUM HAyKU W
JEATEIIBHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMYMBOIO
Oyny1ero;

4) 3CTETUYECKOTO BOCIIUTAHUS: SCTETUUECKOE OTHOIIEHUE K MUPY, BKJIIOYast
ACTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peIIeHUN,
paccykAeHUM, BOCIPUUMYUBOCTh K MATEMAaTHYECKUM acCIleKTaM Pa3JIMuHbIX BUJIOB
HCKYCCTBA;

5) ¢usuueckoro BocmuTaHUs: CHOPMHPOBAHHOCTH YMEHUS NPUMEHSTh
MaTeMaTU4YeCKUe 3HaHUsI B MHTEpecax 370pOBOro M 0e30macHoro oOpasa >KU3HH,
OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3J0pOBbIO  (3I0pOBOE MUTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHUE TMPU 3aHATUSIX CIIOPTUBHO-
0370POBUTENBHON IEATEIbHOCTBIO;

6) TPyAOBOTO BOCHHUTaHHUA: TOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTH
TPYIOJIIOOUS, UHTEPEC K PAa3IUIHBIM cepaM MpodecCHOHATBEHON e TeIbHOCTH,
CBSI3aHHBIM C MaTEMaTUKOW M YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP OymyIiei
npodeccun U peaan30BbIBaTh COOCTBEHHBIC YKM3HEHHBIC IJIaHBI, TOTOBHOCTH U
CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHI0O M CaMOOOpa30BaHUIO Ha
MNPOTSHKEHUU BCEW KU3HM, TOTOBHOCTh K AKTUBHOMY YYacTUIO B peEIICHUU
MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) DSKOJOTMYECKOTO BOCHUTAHUS: CPOPMHUPOBAHHOCTH AKOJOTHUECKOMN
KYJbTYpbl, TMOHUMAHHWE BIUSHUS COLMAIBHO-DKOHOMUYECKUX MPOLECCOB Ha
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COCTOSIHHE MPUPOJHON M COLMAIBHOM Cpe/ibl, OCO3HAHHE INI00ATBFHOTO XapaKkTepa
HKOJIOTUYECKUX IPOOJIEM, OpUEHTAIMsl HA IPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUMN
JUISL peLeHus 3a/1a4d B 00J1acTU OKpY’Karollel cpebl, IIaHUPOBAaHUE MTOCTYIIKOB U
OLIEHKH X BO3MOYKHBIX IOCJIEICTBUMN IJIs1 OKPY>KAIOILEN CpeIbl;

8) IIEHHOCTHM HAyYHOTO MO3HAHMS: CPOPMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsS HayKd U OOIIECTBEHHOM
NPAaKTUKH, TMOHUMAaHHE MaTEeMaTHUeCKOM Haykd Kak cdepbl UYeIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIQJICHUE SI3bIKOM MAaTEMaTUKU U MAaTEMaTH4YECKOW KYJIbTYpPOW KakK CpelICTBOM
NO3HaHUSI MUpa, TOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U HCCIEA0BATEIbCKYIO
NEeSTEIbHOCTh UHAUBUYaJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3VJIBTATBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble Jlornyeckue AeiicTBUA:

BBUSIBJIATh M XapaKTEPHU30BaTh CYUIECTBEHHBIE MPU3HAKKM MATEMAaTHYECKUX
OOBEKTOB, TIOHATUM, OTHOLIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIIpe/ieNICHUs TOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBaHUS Ji1 OOOOIIEHUS W CpaBHEHMs, KPUTEPUU MIPOBOAMMOIO aHAJIM3a;
BOCIIPUHUMATh, (DOPMYIUPOBATh U NMPEOOPA30BbIBATh CYXACHUS: YTBEPAUTEIIbHbBIE
Y OTpULATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIATH ~ MaTEeMaTMYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M WU
IpoTUBOpEYHs B (paKTax, JAHHBIX, HAOMIOECHUSX U YTBEPKACHUSX, Mpejaratb
KPUTEPHUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JIeNaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTesIbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (MpsAMbIE M OT TPOTHUBHOIO), BBICTPAUBATH AapTryMEHTAIUIO,
IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIbI; BBIOMpATh CHOCOO penieHus yueOHOW 3agauu (CpaBHUBATH HECKOIBKO
BapMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

HCIIOJIB30BaTh BOINPOCHI KaK HCCIEAOBATEIbCKUI HHCTPYMEHT IO3HAHWA,
dbopMynaupoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPryMEHTHUPOBATH
CBOIO MO3ULIUI0, MHEHHE;

ITPOBOJIUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;
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CaMOCTOSITENILHO (POPMYIUPOBATH OOOOILEHUSI W BBIBOJBI MO pe3yibTaTam
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXHOE pa3BUTUE IIPOLlEcCa, a TaKKe BBIIBUIaTh
MPEAINOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ uHpopmanueii:

BBISBJIATH A€(PUINUTHI HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(GopM npeacTaBIEHNUS;

CTPYKTYPUPOBAaTh MH(GOPMALUIO, MPEACTABIATh €€ B pa3iudHbIX (hopmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaAEKHOCTD uH(popmaIun 1o CaMOCTOSATENIbHO
c(OpPMYIMPOBAHHBIM KPUTEPHUSAM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

BOCIPUHUMATh U (POPMYIUPOBATH CYX ACHUSI B COOTBETCTBUU C YCIOBHUIMHU
U LEIIMH OOILIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXXaTh CBOIO TOUKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/auH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B X0/ie OOCYKJIEeHHS 3aJaBaTh BOIMPOCHI M0 CYIIECTBY OOCYKIa€MOI TEMBI,
npoOJeMbl, pelaeMod 3aJauyd, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pELIEHMs], COINOCTABIATh CBOM CYXIEHUS C CYXICHUSAMH JPYIUX YYaCTHUKOB
uanora, oOHapy»XKUBaTh Pa3IMuUEe U CXOACTBO IMO3UIMH, B KOPPEKTHOM (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPENCTABIIATH PE3YJIbTAThl PELICHUS 3a]a4H, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3a1ay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 33a]1a4uM, BHIOMPATh CIIOCOO PELICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMaIUu.

CaMOKOHTPOJIb, SMOIHOHAJIbHBI MHTEJJIEKT:

BJaJIeTh HABBIKAMHM  TO3HABAaTEJIbHOM  pediaekcuu KaKk  OCO3HAHUs
COBEPILIAEMBIX JEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara pPeuieHHs
MaTeMaTHYECKOHN 3aJ1auH;



MPEABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPH PELICHUN 33a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIIMOOK, BBISBICHHBIX TPYJHOCTEH; OLIEHUBATh COOTBETCTBUE
pe3ysibraTa LEIM U YCIOBUSAM, OOBICHATH MPUUMHBI JOCTHXKEHHUS WIH
HEJOCTH)KEHUS PE3YJIbTAaTOB JIEATEIbHOCTH, HAXOAWTHh OIIMOKY, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh NMPEUMYILECTBA KOMAHAHOW U WHIWBHUYyAIbHOU
paboThl TpHM pelIeHWH Y4eOHBIX 3ahad, IPUHUMATh LEJIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpeieniaTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

Y4acTBOBaTh B IpynmnoBbIX (popmax paboTsl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBIIOJHATH CBOK 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJI€HAMHU KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKAaMU B3aUMOJICUCTBUS.

[NPEAMETHBIE PE3VJIBTATHI

Yuciia v BBIYMCJICHUSA:

ONEPUPOBATh NOHATHSAMH: PAUUOHAIBHOE W JEHUCTBUTEIBHOE YHCIO,
HaTypajJbHOE, ILIEJI0€ YUCI0, OOBIKHOBEHHAs W AECSATHUYHAs JIpoOb, MPOLIEHTHI,
UCIIONB30BaTh IPU3HAKHA JEJIIMMOCTH LENBIX YHUCE, PA3jIoKEHUE 4Yuciaa Ha
IIPOCTBIC MHOYKUTEIM JUI PELLICHUS 3a1aY;

BBIMIOJIHATh ~ apu(PMETHYEeCKHMEe  Omepauudd C  pPAlHMOHAJIBHBIMH U
JEWCTBUTEIBbHBIMU YUCIIAMU;

BBIMOJIHATH MPUOIMKEHHBIE BHIYMCICHUS, UCIIONIb3Ys NIPAaBUIIa OKPYTIICHHUS,
JIeJaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BHIYMCIICHUN;

OIIEPUPOBATH NOHATUAMU: CTEIEHb C LEIbIM U PAllMOHAIBHBIM II0OKA3aTEIIEM,
CTaHJapTHas ¢opMma 3amucHu JEeHCTBUTENBHOIO 4YHUCIA, KOpPEHb HaTypalbHON
CTEIIEHHU, UCII0JIb30BATh MOAXOASAIIYI0 (POpMY 3alUCH AEHUCTBUTEIbHBIX YUCEI IS
peleHns MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX;

OIIEpUPOBATH NOHATUSAMU: CUHYC, KOCUHYC Y TaHI'€HC IPOU3BOJIBHOIO YIIA,
UCITI0JI30BAaTh 3alKMCh MPOU3BOJILHOTO yTIila Yepe3 00paTHbIE TPUTOHOMETPUUYECKHE
byHKIUY;

OMepUpoOBaTh MOHATUAMHU: JOrapu@M YuCia, AECITUYHbIE U HATypalibHbIC
JgorapuMsl.

YpaBHEeHUS U HEPABEHCTBA!

ONIEPUPOBATH IOHATUAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YPaBHEHHUE;

BBITIOJHATh MPeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

10



BBITIOJHATh MPEOOpa3OBaHus LEJbIX, PAlMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPOXEHUM W  pelarb OCHOBHBIE THUINBI  LEJBIX, pPAlMOHAIBHBIX U
UpPpaLMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB;

IPUMEHATh YPAaBHEHUS U HEPABEHCTBA JUIsl PELIEHHsI MATEMAaTUYECKUX 3a]1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAYKH U PealIbHOM KU3HU;

MOJICIMPOBaTh pEAJbHbIE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIAThH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJauM, MCCIEA0BAThH
MOCTPOEHHBIE MOJIEIH C HCIIOJIB30BAHUEM alllapaTta aiureopsl;

MPUMEHATHh CBOMCTBA CTENEHHM JJs INPeoOpa3OBaHMsS  BBIPAXKECHMIA,
ONEpUpPOBaTh MOHATHUSIMH: MOKA3aTE€IbHOE YpPaBHEHHWE W HEPABEHCTBO, peEIIaTh
OCHOBHBIE TUIIBI I0KA3aTENbHBIX YPABHEHHUI U HEPABEHCTB;

BBITIOJHATH Mpeo0pa30oBaHusl BBIPAKEHUHN, COACPKAIINUX JIOTapUPMBI,

ONEepUpOBaTh MOHATUSAMU: JIOTApU(PMHUUECKOE YpPaBHEHHWE U HEPABEHCTBO,
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUIN U HEPABEHCTB;

HaXOJUTh PELICHUS] IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEpUpOBaTh NMOHATUSAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUU M €€ pEIICHHE,
VCITOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH JJI PELICHNS IPAKTUYECKUX 3a1a4;

HaXOJUTh PEIICHUs MPOCTEHIINX CUCTEM U COBOKYITHOCTEMN pallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh pealbHbIE CHUTyallUM Ha S3bIKE aureOpbl, COCTABIATH
BBIDAKEHHS, YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl [0 YCJIOBHUIO 3a/layH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM allapara anreopsl.

DOYyHKUMU U TPAPUKH:

OMepUpoBaTh MOHATUAMM: (PYHKIUS, CIOCOOBI 3aJaHus (PyHKIHH, 00JaCTh
ONpEJENeHUs] U MHOXKECTBO 3HA4YeHUM (QyHKUuHU, Tpaduk (YyHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIINH;

ONEpUPOBATh MOHATUSMH: YETHOCTh M HEYETHOCTb (QYHKIUHM, HYIH
(GYHKIMM,  TPOMEXYTKM  3HAKOIOCTOSHCTBA,  Nepuoauyeckas  (QyHKIus,
OPOMEXYTKM  MOHOTOHHOCTH  (DYHKLIMH, TOYKHM OKCTpeMyma  (yHKLHH,
HauOoJblllee U HaUMEHbIllee 3HAaUeHUs (YHKIUU Ha MPOMEXKYTKE, UCIOJIb30BATh
WX JUIA UCClieIoBaHus (PYHKIIUU, 3a0aHHOMN TpaduKoM;

UCIOJb30BaTh Ipa@uku (PyHKUMHA A pelIeHUs YpaBHEHUH; CTPOUTh U
yuTaTh TpapuKu JIUHEHHOW (QYHKIHMH, KBaApaTUYHOW (DYHKIIMH, CTETIEHHON
(YHKIIUU C LETBIM TTOKa3aTeIeM;

OMepUpoBaTh MOHATUSIMH: TpadUKHU IMOKA3aTENbHOU, JOrapuPpmMuieckoil u
TPUTOHOMETPUUECKUX (QYHKUUNA, U300pakaTh X HA KOOPJAMHATHOW MJIOCKOCTH U
UCITIOJIB30BATh JJI PEIICHUs] YPABHEHHUI U HEPABEHCTB;

U300pakaTh Ha KOOPJIAMHATHOM IMJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUU
Y UCIOJIb30BaTh UX ISl PEILICHUSI CUCTEMBbI JINHEUHBIX YPAaBHEHUN;

UCIONB30BaTh TpaduKu (QYHKIMA U1l HMCCIEJOBAHUS IPOLIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Hayana mareMaTH4eCcKOro aHaJIu3a:

ONEpUPOBATh MOHATUAMM: IOCIEIOBATENbHOCTh, apUpMeTHUecKas Hu
reoMeTpUYecKasl MPOrpeccui; ONepUpoBaTh NOHATUAMU: OECKOHEYHO YObIBaIOIIas
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T€OMETpUYECKasi TPOrpeccusi, CyMMa OECKOHEUHO YOBIBAIOIIECH T€OMETPHUUECKOU
IIPOTPECCHH;

3a/1aBaTh IOCIICIOBATCIIPHOCTH PA3IMYHBIMU CITIOCOOAMHU; HCIOJIb30BaTh
CBOICTBaA IOCIICIOBATEIPHOCTEH M IPOTPECCUH IS PEIICHUS pPCabHBIX 3ajad
IPUKJIATHOTO XapaKTepa.

OTICpHUPOBAThH TOHATUAMU: HEMIPEPBIBHAS (QYHKIIUS, TPOU3BOAHAS (QYHKIIUH,
WCITOJI30BaTh TCOMETPUUYCCKUIA M (PU3HUCCKHUI CMBICIT IIPOU3BOIHOM JIJIsT PEIICHUS
3a/la4; HAaXOJWUTh  TIPOW3BOJHBIE  AJIEMEHTAPHBIX  (YHKIHHA, BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, TPOU3BECHNUS, YACTHOTO (DYHKITHI;

WCIIONIB30BaTh  MPOM3BOAHYIO  JUII  HCCIenoBaHWA  (DYHKIIMM  Ha
MOHOTOHHOCTh M JKCTPEMYMBI, NPHUMEHSATh PE3yJbTaThl HCCICAOBAHUS K
MOCTPOCHUIO Ipa(uKOB;

WCITOJIB30BaTh TMPOM3BOIHYIO TSI HAXOXKIACHUS HAWIYUIIEro PEIICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COIIMAIBHO-3KOHOMHYECKUX, 3a/1auax;

OTIepUpPOBaTh TMOHATUSAMHU: TEpBOOOpa3Hass W HMHTErpaj, IOHUMATh
TreOMETPUYECKUN U (PU3UUIECKUN CMBICI MHTErPaa;

HaXOJIUTh MEPBOOOpA3HBIC IEMEHTAPHBIX (DYHKIMM, BBIUUCIATH MHTETPAII
o ¢hopmyne Herorona—JletiOnuia;

pemaTh NpUKIagHbIe 337a4i, B TOM YHUCIE COLMAIbHO-I)KOHOMHUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJN3a.

MHoxkecTBa U JIOTHKA!

OTICpUPOBATh TOHATHUSAMH: MHOXKECTBO, OIEpallMd HaJd MHOXXECTBAMU;
WCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM aIllmapaT IS ONHCAHHUS pPeaJbHBIX
MIPOIIECCOB U SBJICHUM, TIPY PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEIMETOB;

OTIepUpOBaTh  TOHATHUSAMH:  ONpEICICHUE,  Teopema,  CIICJICTBHE,
JI0Ka3aTeIbCTBO.

Crepeomerpus:

OTICPUPOBATh TOHATUSAMM: TOUKA, MPsIMasi, TIIOCKOCTh; IPUMEHSITh aKCHOMBI
CTEPEOMETPHUH U CIICJCTBUS U3 HUX MPH PEIICHUU TEOMETPUUYECKUX 3a71aY;

OTICPUPOBATh MOHATHUSIMHU: TTAPAUICIIBHOCTD M MEPICHANKYIIPHOCTD MPSIMBIX
U IJIOCKOCTEM;

KJacCu(UIIMPOBATh B3aMMHOE PACIOJIOKEHHE NPSIMBIX U IUJIOCKOCTEH B
MPOCTPAHCTBE;

OTIepUpPOBaTh TOHATHUSMU: NBYTPAHHBIA YTOJ, TPAaHW JBYIPAHHOTO YTJIA,
peOpo ABYTrpaHHOTO yria, JJMHCHHBIA Yrojl ABYTPAHHOTO yTIJa, TpaaycHas Mepa
JBYTPAHHOTO YTJIa;

OTIEpUPOBATh TIOHATHSIMH: MHOTOTPAHHUK, BBITYKIBIA W HEBBITYKJIBINA
MHOTOTPAHHHUK, OJIEMEHTHl MHOTOTPAaHHWKA, TPABWJIBHBIA  MHOTOTPAaHHHK;
pacro3HaBaTh  OCHOBHBIC  BHJBI  MHOTOTPAHHHUKOB  (NMpamMuia, IpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe 1, Ky0);

KJIacCU(UIIMPOBATh ~ MHOTOTPAaHHHMKH,  BBIOMpas  OCHOBaHUSA IS
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABHIIbHBIE
MHOTOTPaHHHMKH, IIPSMBIC U HAKJIOHHBIC MPHU3MBI, TapaJlICICIIUIIC Ib );

OTIEpUPOBAThH MOHATUSMHU: CEKYIasi MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;
OOBSCHATH MPUHITUIIBI TIOCTPOCHUSI CEUCHUM, UCTIOJIb3YSI METO/T CJIENIOB;
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CTPOUTh CEUEHHS MHOTOIPAaHHUKOB METOJOM  CIIE€JOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYpP: BU
CBEpPXY, COOKY, CHU3Y;

pelarh 3a7auyd Ha HaxOXKIACHHE I'€OMETPUUYECKHMX BEJIMYMH IO oOpasuam
WIH aJTOPUTMAaM, MPUMEHSS W3BECTHHIE aHAIUTUYECKUE METOJBI MPU PEIIECHUU
CTaHJIAPTHBIX MAaTEMaTHYECKUX 3aJ1a4 HA BBIYMCICHUE PACCTOSIHUM MEXIY IBYMS
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKM JO IUJIOCKOCTH, MEXAY
CKPELIMBAIOILUMUCS MPSMBIMU;

pemaTth 33Ja4d Ha HAXOXACHUE TNeOMETPHYECKUX BEJIMYMH MO oOpasuam
WIM aldropuT™MaMm, NPUMEHSS M3BECTHBIE AHAJTUTHUYECKUE METOAbl MPU PEUICHUU
CTaHJAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIUUCIATH OOBEMBI U IUIOIMIAM MMOBEPXHOCTEH MHOTOIPAHHUKOB (IIpHU3Ma,
nupaMyuja) € TpUMEHEHHEeM (QOopMyJ, BBIYUCIATH COOTHOLICHHUS] MEXAY
IUIOLIA/IIMU TOBEPXHOCTEN, 00bEMAMHU TOI00HBIX MHOTOIPaHHUKOB;

ONEpUpOBaTh NOHATHUSAMU: CHMMETPHS B NPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI;

U3BJIEKaTh, MpeoOpa3oBbIBaTh U HUHTEPIPETUPOBATh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUYECKUX (UTYpax, MPEJCTAaBICHHYIO Ha YEpTEXKaxX U
PUCYHKaX; IPUMEHATh T€OMETPUUECKUE (PaKThI ISl PEIICHHS] CTEPEOMETPUYECKHUX
3a/1a4, MPEeANOJaratonMX HECKOJIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hOpMeE;

MPUMEHATh MPOCTEHIINE MpPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbl TMpPU PEUIEHUH CTEPEOMETPUUYECKUX 3aj1ay;
IPUBOJUTH TPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KHU3HWU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB F'EOMETPUU B UCKYCCTBE;

OPUMEHATH MOJYYEHHBIE 3HAHUS Ha IPAKTHKE: aHAIW3UPOBATH PEAJIbHBIC
CUTyallUM W TPHUMEHATh W3YyYCHHBIE IOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3BIKE TE€OMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara ajireopbl, pemarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.

OMepUpoOBaTh MOHATHAMU: UWIMHAPUYECKAs IMOBEPXHOCTh, 00Opasyrolue
UUWIMHAPUYECKOM  TOBEPXHOCTH,  LWIMHAP,  KOHHMYECKass  MOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC, ChepruiecKasi MOBEPXHOCTb;

pacno3HaBarh Teja BpalleHus (UUIUHAP, KOHYC, cepa u map); oObACHITH
CIOCOOBI MOTYYEHUS TEN BPALLCHUS;

KJaccu(UIMpoBaTh B3aUMHOE pacroyiokeHue cdepbl U IIIOCKOCTH;
ONEpUPOBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BBICOTA
CErMEHTA, IIApOBOW CII0M, OCHOBAaHME IIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CJIOS,
IapOBOU CEKTOP;

BBIUUCIATh OOBEMBI M  IUIOMIAAM [OBEPXHOCTEH Tea  BpallleHus,
reOMETPUUYECKUX TEJI C TPUMEHEHUEM (HOpMYIL;
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OTIepUPOBATh TMOHATUSIMH: MHOTOTPAaHHUK, BIUCAaHHBIM B cdepy u
ONMCaHHBIA OKOJIO cdepbl, chepa, BOHCaHHAT B MHOTOTPAHHUK WM TEJO
BpAIIlCHNUS;

BBIUMCIISITH COOTHOIICHUSI MEXTY IUIOIMIAISIMUA TIOBEPXHOCTEH U 00BEMaMU
IMOJOOHBIX TENI;

n300pakath M3y4aeMmble (QUTYpbl OT PYKH M C TPUMEHEHHEM TIPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIOJIHATH  (BBIHOCHBIC) TIUIOCKHE UYEPTEKH €3 PHUCYHKOB MPOCTHIX
00BEMHBIX (PHUTYp: BUI CBEPXY, COOKY, CHH3Yy, CTPOUTH CEUCHHUS TEJI BPAIIICHHUS,

W3BJICKaTh, HWHTEPIPETUPOBATH M MPeoOpa3oBBIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX;

OTIEpUPOBATH TIOHITHEM BEKTOP B MPOCTPAHCTRBE;

BBITIOJIHATDh JIGUCTBUSL CJIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOPA Ha YUCII0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaIaI0T;

IPUMEHSTH IPABWIIO NTapaJIJICIICUIIEA;

OMEepUPOBAThH MOHATUSAMU: JIEKAPTOBBI KOOPAUMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, YroJl MEXIy
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBHI;

HaxXOJIUTh CYMMY BEKTOPOB M IIPOU3BEACHHUE BEKTOPA HA YHUCIIO, YTOI MEXIY
BEKTOpaMH, CKaJSIpHOE TMPOWM3BEICHHE, pacKIaJblBaTh BEKTOp TO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/laBaTh IUIOCKOCTh YpaBHEHHWEM B JIEKApTOBOW CHCTEME KOOpPIHMHAT;
MPUMEHATh TEOMETPUYECKHE (DaKThl IJIsl PEHICHUS CTEPEOMETPHUYECKUX 3ajad,
MPEANOJarafoiuX HECKOJbKO IIIaroB PEIICHUS, ©CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme;

pemaTh IpOoCTEUIne TeOMETPUUYECKHUE 3aJa4l Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemarh 3aJayd  Ha JI0KAa3aTEJIbCTBO MATEeMaTHYECKUX OTHOIICHHH W
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 0 00pasiiaM Wi arOpUuTMam, MPUMEHSIS
M3BECTHBIE METOBI TP PEUICHUU CTAaHAAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4;

OPUMEHSTh MPOCTEHINNE MpOTrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUN CTEPECOMETPUUCCKUX 3a71aY;

MPUBOJANTh TPUMEPHl MaTEMaTHUYECKHX 3aKOHOMEPHOCTEH B TPUPOJE H
JKU3HHM, PaCIiO3HABATh MPOSBJICHUE 3aKOHOB T€OMETPHUU B HCKYCCTBE;

MPUMEHSATDH TOYYCHHBIC 3HAHWS HA MPAKTHKE: aHAJIM3HPOBATh pPeabHBIC
CUTyalli W TPUMCHSITh H3yYCHHBIC TIOHATHS B IPOIECCE ITOMCKA PEIICHHS
MaTeMaTH4eCKH CHOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCaATbHBIC
CUTyallul Ha f3BIKE TEOMETPUU, HCCIEIOBAaTh TIOCTPOCHHBIE MOJEIN C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATUI M TEOpEM, ammapara ajareopbl, penaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKEHUEM T€OMETPUICCKUX BEIIUYNH;

Teopusi BeposiTHOCTE

YUTATh U CTPOUTH TaOJUIIBI U TUATPAMMBIL;
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ONEpUPOBaTh  MOHATHSMHU:  CcpelaHee  apudMeTHdyeckoe,  MeAHaHa,
HauOoJIbIIIee, HAUMEHbBIIIEe 3HAYEHUE, pa3MaX MACCHBA YUCIOBBIX JAHHBIX;

OMEepUPOBATh MOHATUAMU: CIyYalHBIM IKCIEPUMEHT (OMBIT) U CIydailHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIIEMEHTAPHBIM HMCXOJ) CIy4ailHOrO OIIbITa,
HAXOJIUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOXKHBIMH CITy4YaWHBIMU COOBITUSIMH,
HaXOJUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YUECHHBIX CIIYYaHBIX
HKCIEPUMEHTAX;

HaxoIUTh W (OPMYJIUPOBATH COOBITHSA: TEpEeceYCHNE H OOBECIUHCHUE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOTIOIOKHOE JAHHOMY COOBITHIO, TTOJTH30BATHCS
auarpaMMamu Jisepa u GopMyIoi CIIOKEHHS BEPOSITHOCTEH TIPH PEIICHUH 3a71aY;

ONEPUPOBATH MOHITUSIMU: YCIOBHASI BEPOATHOCTh, HE3ABUCUMBIE COOBITHS,
HaXOJWUTh BEPOATHOCTH C IOMOIIBIO MPABWIA YMHOXKEHUS, C IOMOIIBIO JEepeBa
CJIIy4alHOTO OIIBITA;

OPUMEHSATh KOMOMHATOPHOE MPABUIO YMHOXXEHHS MpPU PEIICHUU 3ajad;
ONIEPUPOBATH IOHATUSMU: HCIBITAHWE, HE3aBUCHUMBIC UCIIBITAHUSA, CEPUS
UCIIBITAaHUM, yCIeX W HeyJlaya, HaXOAUTh BEPOSTHOCTH COOBITUM B CEepUU
HE3aBUCUMBIX MCTBITAHUN JI0 MEPBOTO YCIeXa, HAXOUTh BEPOSITHOCTH COOBITUH B
cepuu ucnbiTanuil bepnyiuy;

ONIEpUPOBATh  NOHATUSAMM:  CIlydyalHass  BEJIMYMHA,  PaCIpPEICIICHUE
BEPOSITHOCTEN, TMarpamMMa pacupeieacHusl.

CpaBHUBAaTh  BEPOSTHOCTA  3HAYCHUM  CIy4YalHOW  BEJIMYUHBI IO
paCIpENEIEHUIO WIH C IIOMOIIBIO AUArPAMM;

ONEPUPOBATH  TOHATUEM  MATEMATUYECKOTO  OXHJAAHWUA, NPUBOJUTH
MPUMEPBI, KAK MPUMEHSIECTCS MAaTEMAaTUYECKOE OKHUAAHUE CIYyYalHOW BEJMYHUHBI
HaxOJUTh MaTEMATUYECKOE 0KUIAHUE TIO TAHHOMY PaCIIpeIEIECHHUIO;

MMETH MPEACTABICHUE O 3aKOHE OOJIBIINUX YHCEIT;

MMETB IPEJCTABICHUE O HOPMAJIBbHOM paCHpPEACICHUN
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3. CTPYKTYPA U COAEP KAHUE YUEBHOI'O IIPEJMETA OYI1.04
MATEMATHKA

3.1 O6beMm yueoHoro npeamera OYIL.04 MaremaTuka U BUAbI YueOHOI
padoThI

Bup yueOHoii padoTnl O0bem

4acoB
O0beM padoThHI 00Yy4AIOIINXCH B AKAIeMHYECKHX Yacax (Bcero) 296
O0bem paboTbl o0y4yarlOmIUXCd BO  B3aUMOJEHCTBHM  C 272

npenojaanaresjemM (BCero)

B TOM 4HUCJIC:.

JIEKIITUA 116

MPAKTUYECKUE 3aHSATHUS 156

HpOMe)KyTO‘lHaH arrecranusa B (l)OpMe

Noe1u 2 cemecTp — 3K3aMeH, B TOM YHCIIE: 24
MOITOTOBKA K DK3aMEHY,
MpeIdK3aMeHAIIMOHHAS KOHCYIIbTAITHS,
nporeaypa caun SK3aMeHa
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3.2 TemaTuveckuii nJjiaH u coaep:xkanue yueonoro npeamera OYIL.04 MaremaTuka

TemaTnueckue O0BbeM OcHoBHBIE BUABI JeITeILHOCTH
OcHoBHOe cogepkaHue
0J10KHM, TEMBbI 4acoB o0yyaronierocsi
1 2 3
Tema 1. Cojiepkanue JEeKIMU 2
MHo:xecTBa 1 MHoXxecTBO, onepauuu HaJ MHOXKecTBamu. J(uarpammel Diinepa—BenHa. Hcnonb3oBaTs TEOPETUKO-
panuoHaIbHBIX | Paninonanbubie ynciaa. OOBIKHOBEHHBIC U JECATUYHBIC TPOOH, TIPOLICHTHI, MHO>KECTBEHHBIN anmnapar s
u OecKOHEUYHbIE IEPUOANYECKHE APOoOH. AprpMETHUECKHE OTIEPAIIH C OMMCaHUs X0J1a PEILICHUS
AEHCTBUTENbHBI | PallMOHAIBHBIMU YUCIIAMHU, IPEOOPA30BaHUs YHCIOBBIX BhIPAKEHUH. MaTEeMaTUYECKHX 3a/1a4, a TAKXKE
X YHCeJl. [Tpumenenue apobeii U MPOIEHTOB VIS PEIICHUs IPUKIATHBIX 3a7a4 U3 pealbHBIX IIPOLIECCOB U SIBJIICHUM, ITPU
PanuonanbHble | pa3jIuyuHbIX OTpaciiell 3HaHUMN U pealbHOM KU3HU. JleficTBUTEIbHBIE YHCIA. peLIeHnH 3a1a4 U3 IpYruxX y4eOHbIX
ypaBHeHHMs M | PannonanbHble U UppalMOHalbHBIE yncia. ApudmMeTnyeckue onepamnmuu ¢ npeameroB. OnepupoBaTh
HEPABEHCTBA | JIeCTBUTEIbHBIMU yncaamMu. [IpuOnmkEHHbIE BRIYMCIICHNUS, TIPaBUIIa HNOHATUSMHU: PAlMOHAIBHOE YUCIIO,

OKpYIJICHUS, IIPUKUIKA U OLICHKA pe3ysbTaTa BeIUUCIeHUN. ToxaecTBa u
TOKJIECTBEHHBIE IPe0OpazoBaHusl. Y paBHEHUE, KOPEHb YPaBHEHHUSI.
HepaseHcTBO, pelieHre HepaBeHCTBA. MeTon nHTEpBaoB. Pellenne nebix
U 1poOHO-paIllMOHATIbHBIX YPABHEHUH U HEPABEHCTB

JEUCTBUTEIILHOE YUCIIO,
OOBIKHOBEHHas! IpO0b, 1eCATUUHAS
Ipo0b, MPOLIEHTHI. BEIMOTHATH
apudMeTHYECKHUEe Onepaluu ¢
panuoHaNIbHBIMU U
NEHCTBUTENLHBIMU YU CIIAMU,
npUOIKEHHBIE BHIYUCIICHHUS,
HCIIONB3YS IIPABUIIA OKPYTJICHUS.
Jlenatb NpUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCICHUM.
OnepupoBaTh NOHATUSIMU:
TOXJECTBO, YpaBHEHUE, HEPABEHCTBO;
LIEJI0€ U pallMOHAIBHOE YpaBHEHUE,
HEpPaBEHCTBO. BBIMOIHATH
npeoOpa3oBaHUsI LIETBIX U
palMOHaNBHBIX BbIpaKeHUH. Pemars
OCHOBHBI€ THUIIBI LEJIBIX
HWPPAIMOHAILHBIX YPaBHEHUN U




HepaBeHCTB. [IpuMeHaTh
pallMOHAJIbHBIC YPABHCHUA U
HEpaBEHCTBA JUIsl PEILECHUs
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3IUYHbIX 00JaCTel HayKu U
peabHON KU3HU

[TpakTHyeckue 3aHATHS 4
Tema 2. Cojepkanue JEeKIMN 4
DOyHKINU U 1 ®ynHkuus, criocoos! 3ananus GyHkuu. BzanMuo oOpatHblie GyHKINU. OnepupoBaTh NOHATUAMU: (DYHKIIMS,
rpauku. I'padux Gynkimu. O6macTb ONpeeneHnss 1 MHOKECTBO 3HAUCHHI crocoObl 3a7aHKs PYHKIIMU, B3aUMHO
Crenensn ¢ dbyukun. Hynu dyakiuu. [IpomexxyTku 3HaKOMocTosSHCTBA. UETHBIE U oOpartHble GyHKLUH, 00JaCcTh
HeJIbIM HeuéTHble QyHKuu. CTeneHs ¢ 1ensiM nokaszareneM. CtangaptHas Gpopma OIpesieNIEHUs] 1 MHOXKECTBO 3HaYCHUM
NoKa3areyieM 3alucH JeicTBUTENbHOrO yncia. Mcnonb3oBanue noaxozsmeit Gopmbl ¢byHkuuu, rpapux GyHKIUY;
3aIMCH JICHCTBUTENBHBIX YUCEI ISl pEIICHHsI TPAKTHYECKUX 3a7ad u YETHOCTh M HEYETHOCTD (PYHKIINH,
npezcTaBieHus AaHHbIX. CTeneHHas QyHKIMS ¢ HaTypaJbHbIM U LIETbIM HYIHM (QYHKIMH, TPOMEKYTKU
nokazateneM. E€ cBoiicTBa u rpaduk 3HAKOMOCTOSIHCTBA. BBIMOIHATH
npeoOpa30BaHus CTENEHEN C LIETbIM
nokasarenem. Mcenonp30BaTs
CTaHJApTHYIO GOpMY 3aIUCH
JNEUCTBUTEILHOIO YHCIIA.
dopMyIupoBaTh U WILTIOCTPUPOBATD
rpau4YecKy CBOMCTBA CTETIEHHOU
¢byHkuuu. Beipaxkats popmynamu
3aBHCUMOCTH MEX/Ty BETUINHAMH.
Hcnonb3oBath 1U(POBHIE pecypChl
JUISL IOCTPOEHUS TPaPUKOB PYHKIIMH
U U3y4YEHHUs] UX CBOWCTB
[TpakTHdeckue 3aHsATHS 6
Tema 3. Cojepxanue JEeKIUN 2
Apudmernyeck | 1 Apudmernueckuil KOpeHb HaTYpaIbHOHU cTeneHu. JleicTBus ¢ DopMynHMpoOBaTh, 3aIIUCHIBATH B

Uil KOPpEeHb N—
0il CTeneHu.

apu@MeTHIeCcKUMU KOPHSIMH N—OH CTeNeHu. Perenre uppanuoHaaIbHbIX
ypaBHeHMI 1 HepaBeHCTB. CBoiicTBa M rpaduK KOPHS N-0i CTENEHU

CUMBOJINYECKOH popme u
WJUIIOCTPUPOBATh IPUMEPAMHU




NppaunonajibH
ble ypaBHEHUs
U HepaBeHCTBAa

CBOMCTBA KOPHS N-OW CTEINEHHU.
BrimonsaTe npeoOpa3oBaHus
UpPpaLMOHATIbHBIX BBIPAXKEHUH.
Pemate 0OCHOBHBIE THUIIBI
UppaLMOHATIBHBIX YPAaBHEHUN U
HepaBeHCTB. [IpuMeHsaTh 1st
pelLIeHNs Pa3JInYHbIX 33734
UpparoHaJIbHbIC YPAaBHEHUS H
HepaBeHcTBa. CTPOUTD, YNTATh
rpaduK KOpHS N-0il CTEneHu.
Hcnonb30Bath HUQPPOBBIE pECYpPChI
JUISL IOCTPOCHUS TPadUKOB (DYHKITHIHA
U U3YYEHUs UX CBOWCTB

IIpakTyeckue 3aHsATHS

Tema 4.
DopMmy.Jibl
TPUTOHOMETPH
U.
Tpuronomerpu
YyecKue
YPABHEHHA

CojeprkaHue JSKITUU

1.Cunyc, KOCUHYC ¥ TAaHT€HC YUCIIOBOTO apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC M apKTaHT'€HC YHCIOBOr0 aprymeHTa. TpuroHoMmerpuyeckas
OKPYXHOCTb, OIPE/IeJICHHE TPUTOHOMETPUUECKUX (PYHKIIMM YUCIOBOTO
aprymenTa. OCHOBHBbIE TpUTOHOMeTpHUeckue Gpopmyiisl. [IpeoOpasoBanue
TPUTOHOMETPUYECKUX BRIpAXKEHUH. Pelienne TpuroHoMeTpuieckmx
ypaBHEHUU

HpaKTI/IquKI/Ie 3aHATUA

OnepupoBarh MOHATHSIMH: CUHYC,
KOCHHYC M TAHT€HC ITPOU3BOJIBHOTO
yria. Mcnosib30BaTh 3aMuch
IPOU3BOJIHLHOTO yIia yepe3 o0paTHbIe
TPUTOHOMETpHUUECKHE QYHKIUH.
BrimonusaTe mpeobpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUM.
Pemrate 0OCHOBHBIE THUIIBI
TPUTOHOMETPUYECKUX YPAaBHEHHU
OnepupoBaTh NOHATHSIMU:




Tema 5. 1.ITocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS ITOCIIEIOBATETLHOCTEH. MOCIIEI0BATENbHOCTD,
IMocaenoBaTesb | MOHOTOHHBIE IOCIEIOBATEIBHOCTU. AprudMeTHYecKas U TeOMETpUYecKast apupMeTHIECKast U TeOMETPHUECKast
HOCTH M nporpeccuu. beckoneuno yObIBaroias reoMmeTpudeckasi mporpeccus. nporpeccuu; 0eCKOHEYHO
Nnporpeccun Cymma O6eckoHEeYHO yOBIBAIOIICH reoMeTpruecKoi nporpeccun. Gopmyna yOBIBaroIIas reoMeTpudecKas
CJIOKHBIX MPOLIEHTOB. Vcronbp30BaHNe IPOTPECCUN I PEIICHUS PEaTbHBIX nporpeccusi, cymma 6€CKOHEYHO
3aJ1a4 MPUKIIAZHOTO XapaKrepa yOBIBAIOIICH reOMEeTPHUIECKON
nporpeccuu. 3a1aBarb
MIOCJIEIOBATEIIEHOCTH PA3TUIHBIMU
crocobamu. [Tpumensars popmyy
CJIO’KHBIX TIPOLIEHTOB JJISl PEIICHUS
3a/1a4 U3 pearbHON MPAKTHUKH (C
UCTIOJIb30BaHUEM KaJIbKYJIATOPA).
Hcnonb3oBatk cBOCTBa
TI0CJIEIOBATEIILHOCTEH B TPOTpecCcuii
JUISL pEIlIeHHUs] peabHBIX 3a7a4
MIPHUKIIAHOTO XapaKTepa
[TpakTHyeckue 3aHsITH
Tema 6. CopepxaHnue JeKIun [IpuMeHsTh OCHOBHBIE TIOHATHUS Kypca
HoeTopenue, OCHOBHBIC TIOHSTHS Kypca aareOpbl ¥ HaYaa MaTeMaTHYECKOTO aHaIi3a, ITeOPEI U HAYATl MATEMATHUECKOTO
00001IEHNE, 060OIIEHNE U CHCTEMATH3aIMs 3HAHNI aHaM3a JUIsl penieHus 3a1a4 u3
cUcTeMaTH3alH peanbHOM JKU3HU U APYTUX
sl SHAHUH IITKOJIBHBIX JUCIMILITAH
IIpakTueckue 3aHsATHS
Tema 7. CoziepkaHue JEKINU
BBenenue B OCHOBHBIE TIOHATHS CTEPEOMETPUHU: TOUKA, MIPsIMast, TNIOCKOCTb, AKTyanu3upoBaTh (HaKThl U METOIbI
CTEPeOMeTPUI0 | TIpocTpaHCTBO. [IpaBnita n300paskeHNs Ha pUCYHKAX: H300pakKeHUs TUTAHUMETPUH, PETICBAHTHBIE TEME.

HHOCKOCTeﬁ, napaJiiCJIbHBIX ITPAMBIX (0Tpe3KOB), CCPCAUHBI OTPE3KaA.
[MousTus: MEPECCKAOIHNECA TIIIOCKOCTH, ITEPECCECKAIOIINUECA ITpAMasd U
IJIOCKOCTh. 3HAKOMCTBO C MHOT'OrpaHHUKAaMH, I/1306pa)KeHI/Ie
MHOTI'OI'paHHHUKOB Ha pUCYHKaX, HA MPOCKIIMOHHBIX YCPTCIKaAX. HauanpHbie

[Tonmyyats mpeacTaBaeHUs O
MIPOCTPAHCTBEHHBIX (hUTypax,
pa3buparhb MpocTenire npaBuiIa
M300paXKeHus STUX QUTYP.




cBeZleHHs 0 KyOe u mupaMue, ux pa3BEPTkU U mojenu. CeueHus
MHOTOTpaHHHUKOB. [ToHsATHE 00 aKCHOMAaTUYECKOM MTOCTPOCHHUH
CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX

N306paxaTh NpsAMyIO U MJIOCKOCTh Ha
pucyHke. Pacno3HaBaTh
MHOTOTpaHHUKH, IUPaMUAIY, KYO,
Ha3bIBaTh UX AJIEMEHTHI. JlenaThb
PUCYHOK Ky0a, MTUPaMUJIbl, HAXOIUTh
OIIMOKH B HEBEPHBIX M300pAKEHUSX.
3HAKOMUTBHCS C CEUCHUSIMHU, C
METOJIOM CJIEJIOB; HCIIOJIB30BATh IS
MOCTPOCHUS CEYCHUS METO]I CIIEJIOB,
KpaTKO 3aliChIBATh IIaru
NOCTPOCHUs ceueHus. Pacno3naBath
BUJI CEUCHUS

Y OTHOILICHUH, B KOTOPBIX CEUCHUE
nenuT pedpa Kkyda, HaXOIUTh
iomaae ceuenus. McnonpzoBath
1oi00ue MpH pelieHny 3a1a4 Ha
IOCTPOEHHUE CEUYCHUIH. 3HAKOMUTHCS C
aKCMOMATHYECKUM ITOCTPOECHUEM
CTEPEOMETPHUH, C AKCHOMaMHU
CTEPEOMETPHUH U CIEIACTBUIMH U3
HUX. MIrocTpupoBaTh akCHOMBI
PUCYHKaMH U IPUMEPaMH U3
OKpYyXaroliel 00CTaHOBKU

IIpakTueckue 3aHsATHS 4
Tema 8. Copepxanue JeKIIHH 3
[Ipsimble u B3anmHoe pacrosioxkeHne npsiMbIX B IPOCTPAHCTBE: MEepECeKaroLIecs, AKTyanu3upoBaTh GaKkThl U METOIbI
IUIOCKOCTH B napaJuleJIbHbIE U CKpellnBaromuecs npsaMble. [lapannensHOCTh NpAMBIX U IIJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
NPOCTPAHCTBE. | IUIOCKOCTEW B MPOCTPAHCTBE: NapaJlJIEIbHBIE NIPSMBIE B IPOCTPAHCTBE; MPOBOAUTH aHajoruu. [lepeuncisaTs
IMapajuieJibHOC | MapaJlIeIbHOCTD TPEX MPSIMBIX; NapaUIENbHOCTD IPSIMOM U INIOCKOCTH. BO3MO>KHBIE CIIOCOOBI PACOI0KEHUS
Th NPSAMBIX H VYTI1bl ¢ COHANpaBIEHHBIMU CTOPOHAMU; YTOJl MEXY NPSMBIMH B JIBYX TPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH npocTtpaHcTse. [lapamienbHOCTh IIIOCKOCTEN: apalljiesIbHbIE MIJIOCKOCTH; WJUIIOCTPUPOBATh UX HA IpUMeEpax.

CBOMCTBA MapaJuIeIbHbIX IIIOCKOCTEN. [IpocTeiimme npocTpaHCTBEHHbIE

JlaBath onpeneneHne




(GbUTyphI Ha INIOCKOCTH: TETPAdIP, KyO, MapajuieenuIie ; IOCTpOeHHe
CECUYECHUN

CKPEILMBAIOIIUXCS IPAMBIX,
(hopMyIUpOBaTh MPU3HAK
CKPEIIMBAIOIINXCS NPSMBIX U
IIPUMEHATH €70 IPU PEILICHUU
3ana4. Pacrioznasate npusmy,
Ha3bIBaTh €€ 311eMEeHThl. CTPOUTH
CEYEHUs IIPU3MBbI Ha TOTOBBIX
yeprexkax. llepedncisaTe BO3MOKHBIE
Croco0bl B3aHMHOTO PACIIOJIOKEHHUS
IIPSIMOM U INIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTD
COOTBETCTBYIOIINE IPUMEPHI U3
peabHOM XHU3HU. JlaBaTh
OIpeIETICHUE NapAIIIEIbHOCTH
IPSIMOM U TUIOCKOCTH.
@opMynMpoOBaTh NPU3HAK
NapajIeIbHOCTH IPSIMOU U
IIJIOCKOCTH, YTBEPXKACHHUE O MPSIMOKN
NIEPECEUCHHUS IBYX TUIOCKOCTEH,
MPOXOAAIINX YePE3 NapajlIeIbHbIE
npsimele. Pemars npakrudeckue
3a/1a4M Ha ITOCTPOEHNE CEYEHUN
MHOrorpaHHuka. OObsCHATH CiIy4an
B3aMMHOI'0 PaCIOJIOKEHUS
IJIOCKOCTEN. [laBaTh onpeneneHue
MapajuIeIbHbIX MJIOCKOCTEM;
MIPUBOJUTH IPUMEPBI

W3 peaJbHOM )KU3HU U OKPYKarOIIEeH
00CTaHOBKH, WJUTIOCTPUPYIOIIHE
MapajyIEIbHOCTh IIOCKOCTE.
Hcnonws3oBars npusHak
M1apaJUIEIbHOCTH ABYX IJIOCKOCTEM,




CBOMCTBa MapaJuICIbHBIX TIOCKOCTEN
NIPY PEIICHHUH 3a/1a4 Ha OCTPOCHHUE.
OOBSICHATD, UTO HA3BIBACTCS
napauieIbHbIM POSKTUPOBAHHEM H
KaK BBIIIOJHSACTCS IPOCKTUPOBAHUE
¢uryp Ha mockocts. M300paxars B
HapauIeIbHON POSKIUH Pa3IHYHbIe
reOMETPHYECKUE (PUTYPHI.
MopaenupoBaTh pealbHbIE CUTYalluu
Ha SI3bIKE TEOMETPUH, UCCIICIOBATh
IIOCTPOEHHBIE MOJICIIH C
UCIIOJIb30BAHMEM TCOMETPHUCCKUX
noHsATui. Vicnons3oBate npu
pELIeHUN 3a]a4 Ha IIOCTPOCHNE
CEUYCHUI MOHATHE NapaJuICIbHOCTH,
MPU3HAKYU U CBOICTBA MapaieIbHbBIX
IPSMBIX Ha TUIOCKOCTH

HpaKTI/I‘{eCKHe 3aHATUA

Tema 9.
IHepnenauxkyns
PHOCTH
NPSAMBIX H
IJI0CKOCTEM

Coaep:xxaHue JIeKIIUN

IlepneH AUKYIAPHOCTD MPSAMOM U TUIOCKOCTHU: MEPIEHIUKYIISPHBIE IIPSIMBIE
B [IPOCTPAHCTBE, MPSIMBIE APAJIJIEbHBIE U TEPIIEHAUKYISIPHBIE K
IIJIOCKOCTH, IPU3HAK NEPIEHAUKYIIPHOCTH IPSIMOU U IIJIOCKOCTH, TEOpEMa
0 MPAMOM NMEPINEHIUKYISIPHON IIIOCKOCTH lIepneniuKyisp 1 HaKJIOHHBIE:
pPacCTOsIHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 IIIOCKOCTH

AKTyanu3upoBaTh (PaKThl U METO/IbI
IIJIAHUMETPUH, PEIICBAHTHBIE TEME,
IPOBOJIUTH aHAIOTUU. OOBACHATH,
KaKOM yroJl Ha3bIBAETCS YIJIOM MEXKIY
[IEPECEKAIOIIUMUCS IIPSIMBIMU,
CKPELIMBAOIIMMUCS IPSIMBIMU B
IIpoCTpaHCTBe. [laBaTh onpeneneHue
MEPIEHIUKYISIPHBIX MPSIMBIX U
NIPSIMOH, TIEPIICHAUKYIIIPHOM K
IJIOCKOCTH. HaxomuTe yrisl Mexay
CKPELIMBAIOIUMHUCS MPSIMBIMH B Ky0Oe
n nupamuje. [lpuBoanuTe npumMeps! n3




pEeabHOM JKU3HU U OKPY>Karonen
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
NEPIEHIUKYIIPHOCTD IIPSIMBIX B
IIPOCTPAHCTBE U
NEPIECHIUKYIIPHOCTD IPSIMOH K
mockoctd. @opMyIupoBaTh MPU3HAK
NEPIIEHUKYJIIPHOCTU IPSIMOU U
IUIOCKOCTH, IPUMEHSTH €r0 Ha
IpaKkTUKe: OOBIICHATH
NEePIEHUKYIAPHOCTh pedpa Kyba u
JMaroHaJli €ro TpaHu, KOTopas €ro He
COJIEP’KUT, HAXOJAUTh JJIUHY
JMaroHainy Kyoa. BelaucasTs BHICOTY
IIPaBUJIBHOM TPEYTrOJIbHOU U
NPaBUIIbHOM YEThIPEXYTOIbHOMN
nupamuz 1o JuinHaM pédep. Pemarts
3a/1a4¥ Ha BBIUYNCIICHMUS], CBA3aHHBIE C
MEPIEeHIUKYISPHOCTHIO MPSMOI U
IUIOCKOCTH, C UCIIOJIb30BAaHUEM IIPU
pelLIeHNH TUTAHUMETPUUECKUX (PaKTOB
U MeToJ10B. OOBACHATD, UTO
Ha3bIBAIOT NEPIEHIUKYIISIPOM U
HAKJIOHHOM U3 TOYKH K INIOCKOCTH;
MIPOEKIMEN HAKIIOHHOM HA ITIOCKOCT.
OOBACHATDH, UTO HAa3bIBACTCS
paccTosiHUEM: OT TOUKH JI0
IJIOCKOCTH; MEXKY NapaJljIeIbHBIMU
IIJIOCKOCTSIMU; MEKy NPSIMOU U
NapajuIeIbHON €1 INIOCKOCTBIO;
MEX/1y CKPEIMBaIOIIUMUCS
npsmMbeiMU. HaxoauTts 3T paccTosHus
B ITPOCTHIX CIIydasx B KyOe,




nupaMmuze, npusMe. Moaenuposarb
peaJIbHbIE CUTYallUH Ha SI3bIKE
TE€OMETPHH, UCCIIE0BATh
OCTPOEHHBIE MOJIENH C
MCIIOJIb30BAHUEM T'€OMETPUUYECKUX
noHsATui. Mcronb3oBats npu
peILIeHnH 3a7a4 Ha IIOCTPOEHUE
ceueHuil Teopemy Ilugaropa,
CBOMCTBA MPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOB

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 10.
Yrasl Mexkay
NPAMBIMH U
IJIOCKOCTSIMH

Conep:kanue JeKUnu

VYTI1bl B IPOCTPAHCTBE: YIOJ MEKIY MPSIMON U IUVIOCKOCTBIO; ABYIPaHHBIM
yroJ1, JIMHEWHBIN yron AByrpaHHoro yria. [lepnenaukyinspHOCTh
IUIOCKOCTEH: MPU3HAK MEPIEHINKYISIPHOCTH JIBYX IUIOCKocTel. TeopeMa o
TPEX MepHeHUKYIsIpax

AKTyanu3upoBaTh GaKThl © METOIbI
TUTAHUMETPHH, PeNIEBaHTHBIC TEME,
MIPOBOIUTH aHAJOTuH. JaBaTh
oTpeeNieHUe yriia MeXy MpsSMOi U
IIJIOCKOCTHIO0, (DOPMYIHUPOBATH
TEOpeMy O TPEX MEePIEHAUKYISIPAX U
oOpaTHyro k Hel. Haxonuts yron
MEX]y TPSIMOI U MJIOCKOCTHIO B
MHOTOTPaHHUKE, PACCTOSTHHE OT
TOYKH JI0 MPSMOU Ha TIOCKOCTH,
HCTIONB3YS TEOPEMY O TPEX
neprneHaukynspax. [I[poBoauts Ha
YepTexe MePIeHIUKYISIP: U3 TOYKH
Ha TPSIMYIO; U3 TOYKH Ha TIOCKOCTb.
JlaBath ompe/iesieHue IBYTrPaHnHOTO
yria u ero 3yneMeHToB. OOBSICHATh
PaBEHCTBO BCEX JIMHEHHBIX YTIIOB
JIByrpa”Horo yria. Haxonuts Ha




YepTexke IBYTPaHHBINA yroJl IIPU
pebpe nmupaMubl, MPU3MBbI,
napajuleenune1a

JlaBaTb onpeneneHue yria Mexmy
IUIOCKOCTAMHU. [laBaTh onpenencHue u
(hopMyIHpOBaTH MPU3HAK B3aUMHO
NEPIECHIUKYIISPHBIX TIOCKOCTEH.
HaxoauTh yriel Mexay III0CKOCTSIMU
B KyOe 1 nupamue. Vcrnonb3oBaTh
IIPU PEILIEHUU 3a]a4 OCHOBHBIE
TEOPEMBI U METO/IbI IIJITAHUMETPUH.
MoaenupoBath peajibHbIE CUTYAIIUU
Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIH C
MCII0JIb30BAaHUEM T'€OMETPUUYECKUX
noHsATui. Mcronb3oBate npu
pELIEHNH 3a7a4 Ha [IOCTPOEHUE
CEYECHUI COOTHOILICHUS B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

IIpakTueckue 3aHsATHS

Tema 11.
MHororpaHHuk
"

Coaep:xaHue JeKIIUA

ITonsarue MHOI'OrpaHHrKa, OCHOBHBIC 3JICMCHTbBI MHOI'OI'PAaHHUKA,
BBINTYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOTPAaHHUKA.
IIpu3ma: n-yronpHas Ipu3Ma; rpaHu. 1 OCHOBAHHUs IIPU3MBL; IIPsIMast U
HAKJIOHHAs TIPU3MBIL; OOKOBasl U MOJIHASI TOBEPXHOCTH MIPU3MBI.
[Tapannenenunen, NpAMOYToJIbHBIN apauIeIeIUIIe]l U €ro CBOMCTBA.
[Mupamuga: n-yrojapHas nupaMujia, TpaHu U OCHOBAHUE MUPAMUIbL;
OOKOBas 1 MOJIHASI TOBEPXHOCTh MUPAMUJIbL; TPABUIIbHAS U yCEUEHHAS
nupamMua. JJIeMEeHThI IPU3MbI U iupamusl. [IpaBunbHbIe
MHOT'OTPpaHHUKH: MIOHATHUEC ITPABUJIBHOI'O MHOTOT'paHHUKA,; IIpaBUJIbHAaA
MpU3Ma U MpaBUJIbHAs MUPAMU/JA; TpaBUJIbHAS TPEYTOJIbHASI MUPAMUIA U
MpaBUJIBHBIN TeTpadap; KyO. [Ipeacrapnenne o mpaBUIBLHBIX

AKTyanu3upoBaTh GaKThl U METOIbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH aHajoruu. /{aBaTh
oIpeziesICHUE NapajlieenuIea,
pacrno3HaBaTh €ro BUJIbl U U3Yy4aTh
cBoliicTBa. JlaBath onpeneneHue
MMpaMH/JIbl, PaCIiO3HABAaTh BU/IbI
nupamu, GopMyIHpPOBaTH CBOWCTBA
pé06ep, TpaHel U BBICOTHI MPABHIILHON
nupamubel. Haxoauts miomanb
MIOJIHOM ¥ GOKOBOM OBEPXHOCTH




MHOT'OTPaHHMKaX: OKTa’dp, NOAEKa’Ip U ukocarap. CummeTpus B
IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUYKH, IPSMOi, IJIOCKOCTH.
DIEMEHTBI CUMMETPUH B TUPAMHUJaX, apauIeIeIUIe1axX, IPaBUIIbHBIX
MHOTOTpaHHHKaX. BrryncieHne 3JeMeHTOB MHOTOTPaHHUKOB: pEOpa,
JvaroHaiy, yrisl. Ilnomans 60k0BOM MOBEPXHOCTH U MTOJHONW IOBEPXHOCTH
IPSIMOM ITPU3MBI, IUIOIIAb OCHOBAHU, TeOpeMa 0 OOKOBOI IIOBEPXHOCTH
npsMoit mpusmsl. [1nomaas 60KOBOM MOBEPXHOCTHU U TOBEPXHOCTH
IPaBUJIbHOM MUpaMUIbl, TEOPEMA O IIJIOLIAAU OOKOBON OBEPXHOCTH
YCEUEHHOW NMUpaMUIbI

nupamusl. JlaBaTe onpeneneHue
YCEUEHHOU NMUPAMU/IbI, Ha3bIBaTh €€
31eMeHThl. POpMyYIUPOBATH TEOPEMY
0 IO OOKOBOM MOBEPXHOCTH
MPaBWJIbHON yCEUEHHOM MUPaMU/IBI.
Pematp 3a1aun Ha BBIYMCIIEHUE,
CBSA3aHHBIE C MMPAMUJIAMU, A TAKKe
3a7a4M Ha TOCTPOCHUE CEYEHHUI.
JlaBaThb onpeneneHue Npu3Msl,
pacrno3HaBaTh BUJIbI IPU3M,
U300paxarh MPU3MbI Ha YEPTEKE.
Haxoaute miiomans moaHon win
OOKOBOI MOBEPXHOCTH MPU3MBI.
N3yuars cooTHOmIEHUs Diinepa i
yucna péoep, rpaHeil U BEPIIUH
MHOTOrpaHHuka. 3yuaTs BUIbI
MpaBUJIbHBIX MHOTOTPAaHHUKOB, UX
Ha3BaHMsI U KOJIMYECTBO IPAHEH.
N3yuaTh cuMMeTpuIo
MHOTOTrpaHHUKOB. OOBSACHATH, KaKue
TOYKH HA3bIBAKOTCS CUMMETPUYHBIMU
OTHOCHUTEIBHO JAaHHOM TOYKH,
NPSIMOI WJIH MJIOCKOCTH, YTO
Ha3bIBAIOT IEHTPOM, OCBIO MU
IUIOCKOCTBIO CUMMETPUHU (UTYPBI.
[TpuBOIUTE IPUMEPHI CHUMMETPUIHBIX
(buryp B apXUTEKType, TEXHHUKE,
npupoje. MoenupoBars peanbHbIe
CUTYAIIMH Ha SI3bIKE TE€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJIENH C
HCII0JIb30BAHUEM T'€OMETPUUECKUX
MOHSITHUH, UCHOIL30BaTh OA00HE




MHOT'OI'PaHHHUKOB

IIpakTyeckue 3aHsATUs

Tema 12.
O0BEMBI
MHOTOTPAHHUK
0oB

Conep:kanue JeKUUu

[Tonstue 06 006bEMe. OOBEM MUpaMubl, IPUIMBI

w

AKTyanu3upoBaTth (aKThl © METOJIbI
IUTAHUMETPHH, PEJIEBAaHTHBIE TEME.
OOBACHATH, KaK U3MEPSIOTCS 00BEMBI
TeJ, TPOBOJISI AHATIOTHUIO C
WM3MEPEHUEM ITUIOIIAICH
MHOTOYTOJIbHUKOB. DopMynupoBath
OCHOBHBIC CBOHCTBa 00OBEMOB.
N3yuath, BEIBOAUTH (HOPMYIIBI
00BEMa MPAMOYTOJILHOTO
napasuieNienunena, IpusMbl U
nUpaMUJIbL. BErucasaTs 00bEM
IPU3MBI U TUPAMUIBI TIO UX
anemeHTaM. [IpumMeHsITh 00BEM 151
pELICHUS CTEPEOMETPUUECKUX 3aa
U JUTSl HAXOXKJACHUS TEOMETPUIECKUX
BeIMYMH. MOJeNUpoBaTh peaibHble
CUTYAIIH Ha SI3bIKE TEOMETPUH,
MCCJIEeI0BATh OCTPOCHHBIE MOJECIIHU C
HCTIOIb30BAHUEM T€OMETPHUUECKUX
ITOHATHI

IIpakTueckue 3aHsATHS

Tema

Conep:xxaHue JeKIIUN

CTpOI/ITB CCUCHUC MHOTI'OrpaHHUKa




13.IloBTOpEHUE
: ceyeHus,
PACCTOSIHUSA H
YIJIbI

ITocTpoenue ceueHnii B MHOTOIpaHHUKE. BbIuuciaeHne pacCTOSHUN: MEXKTY
JIBYMsI TOUKaMH, OT TOYKH O MPSMOM, OT TOUKH JI0 TNIOCKOCTH; MEXK]TY
CKPEIIMBAIOIIUMUCS PSIMBbIMU. BhIUUCIIEHNE YTIIOB: MEXIY
CKPEUIUBAIOIIUMHUCS TPSIMBIMH, MKy MPSAMOUN U MJIOCKOCTHIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXKIY MJIOCKOCTIMU

IIpakTueckue 3aHsATHs

MeTo/10M cieloB. [laBaThb
OIIPEICJICHUE PACCTOSIHUS MEXKTY
¢urypamu. Haxoauts paccrosiHue
MEX1y HapaiieIbHbIMU
IUIOCKOCTSIMH, MEX/y IUNIOCKOCTBIO U
NapajuIeIbHON €11 IPAMOU, MEXIY
CKPELIMBAIOIUMUCS MPSIMBIMH.
Ctpoutb TMHEWHBIN yrou
JIBYTPAHHOI'O yIJla Ha YepTeKe
MHOTOTpaHHHMKA U HaXOJUTh €T0
BeJIMYMHY. HaXoauTh yriel Mexay
IUIOCKOCTSIMU B MHOI'OI'PaHHUKAaxX

Tema 14. Conep:kanue JeKInu N3Bnekaty nHGpOpMALIMIO U3 TAOJIHI] U
IIpencrasiaenue | [IpeacraBieHue JaHHBIX C IOMOIBIO TabuuL U auarpamM. CpenHee JFarpaMM, UCIOIb30BaTh TaOIHIIBI U
JAHHBIX H apudmMeTHuecKoe, MeJuaHa, HauboJbIlee U HaUMEHbIIIee 3HaYeHus, Jyarpammsl JJIs IPECTaBICHUS
onucarTeJibHasi | pa3Max, TUCIEpPCHUsl, CTAaHIapTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB CTaTHUCTUYECKUX JaHHBIX. HaxonuTe
CTATHCTHKA OINMCATEIbHBIE XaPaKTEPUCTUKH
JaHHBIX. BIIBUTATh, KpUTHUKOBATD
TUIIOTE3BI O XapaKTepe CIydalHOU
W3MEHYNBOCTH U ONIPEAEIAIOIINX €€
IIpakTHueckoe 3aHsaTHe (haxTopax
Tema 15. Copepxanue JeKIHH BeiaenaTe Ha npuMepax cirydaiiHble
Cayuaiinbie CrnyyaliHble S9KCIIEPUMEHTHI (OMBITHI) U CITy4aiiHbIe COOBITHSL. COOBITHS B OIIMCAHHOM CITy4ailHOM
ONBITHI OneMeHTapHble COOBITHS (MCX0/1bl). BeposTHOCTB ciyuaitHOro COOBITHSL. omnbiTe. POPMYyITUPOBATH YCIOBUS
cly4yaHble BeposTtHOCTH cOOBITHII B ONBITaX C pABHOBO3MOXKHBIMHU 3JIEMEHTAaPHBIMU MIPOBEACHUS CIIy4aifHOI'O OIIbITA.
co0bITHS, coobiTusmu. [IpakTuyeckas padora Haxomuth BeposiTHOCTH COOBITHH B
OIBITHI C OIbITaX ¢ PAaBHOBO3MO>KHBIMU
PABHOBO3MOKH ncxogamu. MoienupoBaTh OIbITHI €
bIMH PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
3JIeMeHTAPHbIM HCXO0JaMH B X0J1€ TPAKTHUECKOI

M MCX0AaMH

HpaKTI/ILIeCKOC 3aHATUC

paboThI




Tema 16.
Onepanuu Hax

Conep:kanue JeKuuu

Orneparuy HaJ| COOBITHSAMU: TIEPECEUCHHE, 00bETMHEHUE COOBITHIH,

Hcnonb30oBarh AuarpamMmsel Jijiepa u
CJIOBECHOE OIMCAaHUE COOBITUIM ISt

COOBITHSIMH, POTHBONOJIOXKHBIE cOObITHA. J{narpammel Ditnepa. @opmyna ciaoxKeHUs (OpMyYIMPOBKH U U300pAKEHUS

CJI07KeHue BEPOATHOCTEU 00bETMHEHNUS U TIePEeCeUCHUs

BEPOSATHOCTEM coOpITUH. PeraTe 3amayu ¢
UCIOJIB30BaHUEM (POPMYIIBI
CJIOKEHMSI BEPOSITHOCTEN

IIpakTHyeckoe 3aHATHE

Tema 17. Copepxanue JJeKIUA Pematp 3a1aun Ha HaXOXKICHUE

YcaosHas YcioBHas BEPOATHOCTh. Y MHOKEHUE BeposiTHOCTEH. JlepeBo ciydaitHoro BEPOSTHOCTEH COOBITHIA, B TOM YHCIIC

BEPOSATHOCTD, skcrepuMenTta. PopmMyia noiaHoH BepositTHocTH. HesaBucumble coObIThs YCJIOBHBIX C IIOMOILBIO IEPEBa

AepeBo cilydaiHoro omnbita. OnpenensTh

CJIy4aifHOT 0 HE3aBUCUMOCTb COOBITUI 110 opmyIie

OINbITA, Y 110 OpraHMu3ally CIy4ailHOro OmbITa

(opmyia

IOJIHOM

BEPOSITHOCTH M

HEe3aBMCHUMOCTD

COOBITHI IIpakTH4eckoe 3aHsATHE

Tema 18. Copepxanue JeKIHH Hcnons30BaTh NpaBUIo YMHOXKEHUS

DJIEeMEeHTBI KomOunaTtopHoe nmpasuio ymHoxkeHUs. [lepecTtanoBku 1 pakropuann. JUIsl TIEPEUNCIIeHUs] COOBITHI B

komOuHaropuk | Yucno coueranuii. Tpeyrompuuk [lackans. ®opmyna 6uHoma HeroTroHa ciy4yaiiHoM onbiTe. [Tonb3oBaThes

" (opMyII0H U TPEYTrOJIbHUKOM
[Tackans ans onpeaeneHus yucia

IIpakTHueckoe 3aHsaTHE coteTatun

Tema 19. Copepxanue JeKIIUH Paz0uBaTh C10KHbBIE IKCIIEPUMEHTHI

Cepun bunapHbIii ciydaliHbIi ONBIT (MCIBITAHHUE), YCIIEX U HEyaya. HAa OTJEJIbHbIEC UCIIBITAHU.

nocaenosareab | HesaBucumble ucnbitanus. Ceprs HE3aBUCUMBIX UCIIBITAHUN 10 IIEPBOTIO OcBauBaTh NOHATHS: UCIIBITAHUE,

HBIX ycnexa. Cepust He3aBUCUMBIX UcnibITaHui beprymu. [Tpaktuueckast pabora CepHsl HE3aBUCUMBIX HCIIBITAHUN

HCNIBITAHUH C MCIIOJIb30BaHUEM DJICKTPOHHBIX TaOJIHIL [IpuBoauTE IpUMEpPHI CEpUi




IIpakTHyeckue 3aHATUSA

HE3aBUCHMBIX MCITBITAHUH. PemaTh
3a/1a4u Ha TOMCK BEPOSITHOCTEH
COOBITUH B CEpUU UCTIBITAHHUH 110
MEPBOT0 yCreXa U B CepUsxX
ucnbiTanuii bepuysmu. M3yyats B
X0J1€ MPAKTUUECKOU pabOThI C
HCITI0JIb30BAaHUEM AJICKTPOHHBIX
TaOJIHI] BEPOATHOCTU COOBITUH B

2 CepUsiX HE3aBUCHMBbIX UCIBITAHUMN
Tema 20. Conep:xanue JeKUMH 2 OcBauBaTh MOHATHS: CIy4aliHas
Canyuaiinble Crnyuaiinas BennuuHa. Pacripenenenue BeposiTHocTel. [luarpamma BEJIMYMHA, pacrpeeeHue, Tabuuna
BEJIMYUHBI U pacnpenenenus. Cymma v Npou3BeACHUE CIy4aHbIX BeauduH. [Iprumepsl pacnpezeneHus, iuarpaMma
pacnpezeneHuss | pacupenesieHui, B TOM YHCIie TeOMETPUIECKOe U OMHOMUAIBHOE pactpenenenus. [Ipusoauts
IpUMEpBI paclpeeseHuil, B TOM
qHcJie FeOMETPUUECKOT0 U
o6uHoMuanbHoro. CpaBHUBATh
pacrpeneseHus cay4aiHbIX BEIMYUH
HaxoauTs 3HaU€HUS CYMMBI H
HPOM3BEACHUS CIyYalHbIX BEJINYMH.
Ctpouts u pacro3HaBaTh
reoMeTpHUecKoe U OMHOMHUAIbHOE
[IpakTrueckue 3aHsATUS pacnpenenenue
Tema 21. CopepxaHue JeKIUU 1 [ToBTOpPSATE N3yUEeHHOE 1
[ToBTOpEHME, OnwucarenpHas cratucTuka. CirydaifHble ONBITHL U BEPOSITHOCTU CITyYailHBIX BBICTPAaNBaTh CUCTEMY 3HAHHM
o0oOmenue, cobpITuii. Oneparnuu HaJ COOBITUSIMU. DIEMEHThI KOMOMHATOPUKH, CEPUHT
CHUCTEMATH3ALMs | HE3aBUCUMBIX MCIIBITAHUH
3HaHUI [IpaKTHYECKHE 3aHATHUS 1
[IpoMexyTouHas aTTecTalus 12
Tema 22. \ Copepxanue JeKIIHH 4




Crenensn ¢ CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBOWCTBA CTEIICHH. ®opMynHpoOBaTh, 3aUCHIBATH B

paunuoHaabubIM | [IpeoOpa3oBaHue BbIpaKE€HUH, COAEpKAILUX PALUOHATIbHBIE CTENIEHH. CHUMBOJIMYECKOH opme u

noKazareJiem. [Toka3zarenbHble ypaBHEHMs U HepaBeHCTBa. [lokaszarenbHas pyHKuus, eé WUTFOCTPUPOBATH ITPUMEPaAMH

IMoxa3aTenbHas | CBOMCTBA U rpaduk CBOlCTBA cTeneHu. [ IpuMeHsTh

bynxuus. CBOICTBA CTEIECHU ISl

IToka3aTenbHBbI peoOpa3oBaHus BEIPAKEHHIH.

€ yPaBHEHUS H @opMynHpOBaTh U UILTFOCTPUPOBATH

HepaBeHCTBa rpaduyecKu CBOMCTBA MMOKa3aTeIbHON
¢byHkuu. Pemate OCHOBHBIE THIIBI
IIOKa3aTeJIbHBIX YPAaBHEHHUU U
HepaBeHCTB. Mcrnonb30BaTh
U(PPOBBIE PECYPCHI IS TOCTPOCHUS
rpadukoB PYHKINNA U U3y4EHUS UX
CBOMCTB

IIpakTuueckue 3aHATUS 9

Tema 23. ConeprxaHue JeKIHA 4

Jlorapudgmuuec | Jlorapudm yncna. JlecaTUUHbIE U HATypallbHbIE JIOTapU(PMBI. ®opMyIMpOBaTh, 3aIIUCHIBATH B

Kkas pynkuusa. | [IpeoOpa3oBaHue BbIpake€HU, coaepKalluX JOrapupmbl. CUMBOJINYECKOH popme U

Jlorapudgmuuec | Jlorapudmuueckre ypaBHeHUs U HepaBeHCTBa Jlorapupmuueckas WJUTIOCTPUPOBATh IPUMEPAMU

KHe YpaBHEHHA
U HEpaBeHCTBa

¢byHK1M, €€ cBOMCTBa U rpaduk

cBoiicTBa jorapudma. BeimonHATh
npeoOpa30BaHus BBIPAKEHUIH,
coJieprKalluX Jorapudmal.
dopMynupoBaTh

U WUTIOCTPUPOBATH IpapuuecKu
CBOMCTBA Jorapu(pMUIECKOI
¢bysHkun. PemaTh OCHOBHBIE THIIBI
JOrapu(pMHUUECKUX YpaBHEHUHN U
HepaBeHCTB. Mcnonb3oBaTh

UG pPOBBIE PECYPCHI IS TOCTPOCHUS
rpagukoB PYHKIIUN U U3YICHHS UX
CBOMCTB. 3HAKOMMTHCSI C UCTOPUEI
pa3BUTHUSI MAaTEMaTUKHU




HpaKTI/I‘IGCKI/Ie 3aHATHUA

Tema 24. Coaep:xaHue JIeKIIUA

Tpuronomerpu | TpuroHomerpuueckue GyHKIUH, UX CBoWcTBa U Tpaduku. [Ipumepsr OnepupoBarh NOHITHEM

yecKkHne TPUTOHOMETPUUECKUX HEPABEHCTB nepuonndeckas GpyHkuus. CTpouTsb,

(GyHxuumn u ux aHAJIM3UPOBATh, CPABHUBATH IpapuKu

rpaguxu. TPUTOHOMETPUUYECKUX (YHKIUH.

Tpuronomerpu @opMynHpOBaTh U UILTFOCTPUPOBATH

yeckue rpau4yecKy CBONCTBA

HEePaBeHCTBA TPUTOHOMETPUYECKUX (YHKITHIA.
Pewate npocreiimme
TPUTOHOMETPUYECKNE HEPABEHCTBA.
Hcnonb3oBath rpaduku u1sl perieHus
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBathk 1uppoBbIE pecypcsl
JUISL IOCTPOCHHUS TPaPUKOB PYHKIIHIA
Y U3YYECHUS UX CBOMCTB

IIpakTueckue 3aHsATHS
Tema 25. Coaep:xaHue JeKIIUA




[IpousBoaHas.
IIpumeHenune
MIPOU3BOJHOM

HenpepriBable GpyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHUS HEPABEHCTB.
[TpousBoauas ¢pyHkiuu. ['eoMmeTpuueckuii U GU3NIECKUN CMBICIT
npon3BoHOM. [Ipon3BoHbIC deMeHTapHbIX GyHKIM. [Ipon3BoaHas
CYMMBI, IPOU3BEICHUS, yacTHOro (pyHKIMA. [IpuMeHeHne mpou3BoIHOMN K
UCCJIEIOBAaHHIO (PYHKIIMI Ha MOHOTOHHOCTB U SKCTpeMyMbl. Haxoxaenue
HanOOJIBIIET0 M HAMMEHBIIETO 3HaYeHUS (DYHKIIMU Ha OTPE3KE.
[TpumeHneHne MPOU3BOTHON I HAXOXKACHUS HAWTYYILIEro PeIeHUs B
NPUKIAIHBIX 3a7a4ax, Uil OIPEeJIEHNs] CKOPOCTH MpoIiecca, 3aJaHHOIO
dbopmynoit unu rpadpukom

OnepupoBaTh NOHITUSIMU:
HenpepbIBHAS (PYHKLKS; TPOU3BOIHAS
¢ynkuuu. Mcnons3oBath
TEOMETPUUYECKHUHN ¥ (PU3HUSCKUI
CMBICJI TIPOU3BOJHOM ISl PELLICHUS
3a1a4. HaxoauTe npou3BOgHbIE
AJIEMEHTAPHBIX PYHKIMH, BEIUUCIISTD
IPOU3BOJHBIE CYMMBI, IPOU3BEACHMUS,
gacTHOTO QyHKIUH. Mcrmonp30BaTh
IIPOU3BOJHYIO JIJIsl UCCIIEA0OBaHUS
(GyHKIMK HA MOHOTOHHOCTD U
3KCTPEMYMBI, IPUMEHSTh PE3yJIbTaThI
UCCJIEIOBAHMSI K IOCTPOEHUIO
rpacdukoB. [IpuMeHSITh IPOU3BOIHYIO
JUISL HAXOXKIEHUSI HaWTy4IlIero
pELIeHUs B TPUKIIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-?KOHOMHUYECKUX, 3a/1a4ax.
3HaAKOMUTBCA C UCTOPUEH pa3BUTHS
MaTeMaTHYeCKOro aHaJIn3a

HpaKTI/I‘{eCKHe 3aHATUA

Conep:xanue JeKIIUN




Tema 26. [TepBoobpaznas. Tabnuia nepBoodpa3ubix. MHTErpai, reoMeTpudecKui u OnepupoBaTh NOHATUSIMU:
WHurerpan u ero | pU3MYECKUi CMBICT UHTErpaia. BerauciaeHrne naTerpaia mno Ggopmymne nepBooOpasnasi, naTerpar. Haxoaursb
IIPUMEHEHUS Hrrorona—Jleitbuuna nepBooOpa3HbIe 3JIEMEHTAPHBIX
(YHKIUH; BEIYUCIATH HHTETPAI IO
dhopmyne Herotona—JleitoHma.
3HaAKOMUTBHCA C UCTOPUEH PA3BUTHS
MaTEMaTUYECKOI0 aHau3a
[IpakTuueckue 3aHATUS
Tema 27. Copepxanue JeKIUA
Cucremsl Cucrembl TUHEHHBIX ypaBHEHUH. PenieHne npukiaiHbIX 3a7a4 ¢ IOMOILbIO OnepupoBaTh NOHATUAMU: CUCTEMA
ypaBHCHHUI CHUCTEMBI JINTHEWHBIX ypaBHEHHI. CUCTEMBI M COBOKYITHOCTH IIEJIBIX, JMHEWHBIX YPAaBHEHUH U €€ peuIeHue.
paloHaIbHBIX, UPPALMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUIECKIX Hcnonws3oBarh cuctemMy JUHEHHBIX
ypaBHEHHIA U HEpaBeHCTB. Vcnonb3oBanue rpaguKoB QyHKIHMA 115 YPaBHEHUH ISl pelIeHUs
penieHus ypaBHeHMi u cucteM. [IpuMeHeHre ypaBHEHUM, CUCTEM U npakThyeckux 3anad. Haxoaute
HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHUX 3a7a4 U 3a]1a4 U3 Pa3InYHbIX peLIECHHS TPOCTENIINX CUCTEM U
obractell HAyKH U peallbHOM JKU3HU COBOKYITHOCTEM pallMOHAIbHbBIX
YpaBHEHUH U HEPABEHCTB.
Hcnonb3oBatek rpapuku GyHKIMHA 115
peleHns ypaBHeHu. MoienpoBarh
peasbHbIE CUTYAIlUU Ha SI3bIKE
anre0phl, COCTABIISITH BEIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBbI
110 YCJIOBUIO 3aJ1a4H, UCCIIEIOBATh
IIOCTPOEHHBIE MOJEIH C
HCTIOJIb30BAHMEM armapara ajareOpsl
[IpakTHueckue 3aHATUS
Tema 28. Conep:xkaHue JeKIHH




HarypanbHbie u
LEJIbIE YUCIIA

HaTypaJ'IBHBIe M LCJIbIC YHCIIa B 3aa4ax U3 peanLHoﬁ KH3HU. HpI/I3HaKI/I
JACIIMMOCTHU L ECJIbIX YHUCCII

OHepI/IpOBaTB IIOHATUAMU:
HaTypaJIbHOC YMUCJIO, LCJI0C YHCJIO.
Hcnons3oBaTh IpU3HAKU ACTIUMMOCTH
LEJIbIX YUCECII, PA3JIOKCHUC YK CJIa Ha
IIPOCTBIC MHOXKXUTEIIN JIJI PCIICHUA
3agad

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 29. Copaepxanue JeKIUH Pemate npukiiagHele 3a1a4u U3

[ToBTOpeHue, OcHOBHBIE OHATHS Kypca aJireOpbl U Hadyal MaTeMaTHYeCKOro aHajiusa, pa3IMYHbIX o0acTe HayKu U

000011IeHNE, 000011IeHNE U cUCTEMATH3AIHAS 3HAHUIA pPEATbHOM KU3HH C TIOMOIIBIO

cucTeMaTu3anus OCHOBHBIX OHATHI Kypca anreopsl 1

3HaHUH HayaJl MaTeMaTHYECKOTO aHAIIN3a.
Br10upath ontumalibHble CIIOCOOBI
BbIYMCIICHUN. Vcrionp30BaTh s
peleHus 3aJa4 ypaBHEeHus,
HEpaBEHCTBA U CHCTEMBI YpaBHEHUH,
cBoiicTBa (PyHKIUI U rpagUKOB

[IpakTrueckue 3aHsATUS
Tema 30. Conep:xaHue JeKuun

Tena BpareHus

Cdepa u map: ueHTp, paanyc, AMaMeTp; IO MOBEPXHOCTU CEpHI.
B3aumnoe pacnionoxenue chepsl U INIOCKOCTH; KacaTeabHas IIIOCKOCTh K
cdepe; momans chepsl. M3o0pakenue cgepsl, mapa Ha IOCKOCTH.
Ceuenus mapa. [{ununapudeckasi moBepXHOCTb, 00pa3yromiye
LWIMHIPUYECKON OBEPXHOCTH, OCh LIMIIMHAPUYIECKON TOBEPXHOCTH.
[{ununap: ocHOBaHMS U OOKOBAas MOBEPXHOCTh, 00pa3yoIlas U och;
I0IaAb OOKOBOM U MOJNHOM MoBepXHOCTU. M300pakeHne HUINHIpa Ha
wiockocTH. Pa3Béprka nununapa. CedeHus UUIMHIPA (TIOCKOCTBIO,
napauielbHOW WIN NepHeHIUKYIIPHON OCH IWINH/IPA)

Konnueckas IOBCPXHOCTD, o6pa3y}0u11/1e KOHHYECKOH IMMOBCPXHOCTH, OCh U

AKTyanu3upoBaTh (DaKThl U METO/IbI
TUTAHUMETPHUH, PEJICBAHTHBIC TEME,
IPOBOJIUTH aHaJIOruu. /laBath
ornpezeneHus cepsl U 1mapa, ux
LIEHTpa, pajuyca, TuaMeTpa.
Omnpenensts chepy kak Gurypy
BpallleHHus OKpy>kKHOCTHU. MccnenoBars
B3aNMHOE PACHOJI0KEHHE CHEephl U
IUIOCKOCTH, JIBYX cdep,
WJLTIOCTPUPOBATH 3TO HA YePTEeKaX U
pucynkax. @opmynupoBarhb




BepIlIMHA KOHNYECKOH oBepxHOCTH. KoHyc: ocHOBaHME U BepIlIMHA,
o0pasyroias u ock; miomaab OOBACHATH, KAKOE TEJIO HAa3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro 3JIeMeHThl. I3ydarh, 00BSACHATH, KaK IOTYyYUTh
KOHYC MYTEM BpallleHUs MPSMOYTOJIbHOTO TpeyroiabHuka. [lnomans
OOKOBOM M IMOJTHOM MOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 00pa3yoIIHe 1
BBICOTA; OCHOBaHMA U OOKOBast MOBEPXHOCTh. M300paxkeHne KoHyca Ha
wiockocTH. Pa3BépTka konyca. CeueHust KoHyca (II0CKOCTHIO,
napajuieJIbHOM OCHOBAHMIO, U INIOCKOCTBIO, IPOXO/ASIIEH Yepe3 BEPIINHY

Kom0Ounanus ten BpaiieHust 1 MHOrorpaHHUKOB. MHOTOrpaHHUK,
OINKCaHHBIN 0KO0JI0 c(epbl; chepa, BIUCAHHAS B MHOTOTPAaHHUK WU B TEJIO
BpallCHUs

orpezieNieHUE KacaTeabHOM
TUTOCKOCTH K cpepe, CBOMCTBO U
pU3HAK KacaTeJIbHOM IMIIOCKOCTH.
3HaKOMUTBCS C F€0JIe3NUECKUMU
JUHUSMH Ha cepe

OOBSCHATD, 9YTO HA3BIBAIOT
WIMHIPOM, Ha3bIBaTh €r0 AJIEMEHTHI.
N3y4arh, 00BACHATH, KaK MOJIYIUTh
WIMHP MyTEM BpallleHUs
IPSIMOYTOJIbHUKA. BEIBOHTS,
UCIIONIB30BaTh (GOPMYIIBI [T
BBIUMCJICHHS IO OOKOBOM
MOBEPXHOCTH IUIUHApa. M3yuaTs,
pacrno3HaBaTh pa3BepPTKY MIIMHIPA.
N306paxkaTh HUIUHAP U €TO CEUCHHS
IJIOCKOCTBIO, TIPOXO/ISIIEH Yepe3 ero
0Cb, IAPAJUIETFHON UITN
NepneHANKYIIpHON ocu. HaxoauTe
TUTOIIA/IA ATUX CEUEHUH.
MoaenupoBath peajibHbIE CUTYAIUU
Ha SI3bIKE TeOMETPUH, UCCIIEI0BATh
MTOCTPOCHHBIE MOJICIIN C
UCTIOJIb30BAaHUEM T€OMETPUUECKUX
TTOHSITUM

OOBSCHATDH, KAKOE TEJIO HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €T0
aneMeHThl. 3y4arh, 00BACHATH, KakK
MOJIYYHTh KOHYC TTyTEM BpaIICHUS
MPSMOYTOJIBHOTO TPEYTOJIbHHKA.
N3006paxaTh KOHYC U €0 CeYeHHUs
MJIOCKOCTBIO, IPOXOJISIIEH Yepe3 OCh,
Y TUTOCKOCTBIO, MIEPIICHIUKYIIPHOHN K




ocu. M3yudats, pacro3HaBarh
pa3BEPTKY KOHyca. BBIBOIUTS,
UCIOJIB30BaTh GOPMYIIBI JIJIs
BBIYHCIICHUS TUIOIAIH OOKOBOM
OBEpXHOCTH KOoHyca. Haxoaute
IJIOIIAN CEYCHUH, IIPOXOIAIINX
Yyepe3 BepIIMHY KOHYCa WIN
HEePIEHIUKYIISPHBIX €r0 OCH.
OOBACHATDH, KaKOE TEJIO Ha3bIBACTCS
yCeu€HHBIM KOHycOM. M3yuars,
OOBSICHATH, KaK €ro NOJyYUTh MYTEM
BpallleHUsl IPSIMOYTOJIbHOM Tpanenuu.
BoiBoaUTh, pUMEHSTH HOpMyITy AJs
BBIUMCIICHHS IO OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYCa
AKTyanu3upoBaTh GaKThl U METOJIbI
IUTAaHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH aHajoruu. Pemars
CTEPEOMETPUYECKHE 3a/1aUH,
CBSI3aHHBIE C TEJIaMU BpaICHMUS,
IIOCTPOCHUEM CEUYEHUH TeJl BpallleHUs
C KOMOMHAIMSMU TeJl BpallleHus: U
MHOTOI'pPaHHMKOB Ha HaXOXKJICHHUE
T€OMETPUUYECKUX BEJINYMH.
Hcnonb30Bath npu perieHuu
CTEepEOMETPUYECKHUX 3a/1a4
TUTAHUMETPUYECKUEe (PaKThl U METOIbI
3a/1a4¥ Ha BbIUMCIICHHUE U
JI0Ka3aTeNbCcTBO. MoaenupoBarth
peaJibHbIE CUTYallUH Ha SI3bIKE
TEOMETPHH, UCCIIE0BATh
MTOCTPOEHHBIE MOJIEININ C




MCIIOJIb30BAHUEM T'€OMETPUYECKHUX
OOHSATUHI

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 31.
OO0BEMBI TET

Conep:kanue JeKInu

[Torsitre 06 00EMe. OCHOBHBIE CBOMCTBA 00BEMOB Tein. O0BEM MITHHIIPA,
KoHyca. O0BEM 11apa u miomaab cepsl

[TonoOuebIe Tena B mpocTpancTBe. COOTHOMICHUS MEXY TUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

AKTyanu3upoBaTh (HaKThl 1 METOJIBI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOAMUTDH aHAJIOTMU. BBIBOIUTE,
UCIIONB30BaTh GOPMYIbI 00BEMOB:
IPU3MBIL, HWINHIPA, TUPAMUJIBL,
KOHYCa; YCEUEHHOU MUpamMubl U
yCe4u€HHOro KoHyca. Pemare
CTEPEOMETPUYECKHE 3a/1aUH,
CBSI3aHHBIE C BHIYMCIIEHUEM 00bEMOB.
DopMyIUpOBaTh ONpEACIECHNE
1IapOBOT'O CErMEHTA, IIApOBOTO €04,
I1apOBOT0 CEKTOPA.

[IpumensaTs Gopmysl 1Jis
HaXO0XJeHUs1 00BbEMOB ILIAPOBOTO
CErMEHTA, I1IapOBOI0 CEKTOpa
Pemats crepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM I1apa U
iomazabio cepsl. Monenuposath
peaJibHbIE CUTYallUH Ha SI3bIKE
TEOMETPHH, UCCIIE0BATh
MTOCTPOEHHBIE MOJIENIN C
HCII0JIb30BAHUEM T'€OMETPUUECKUX
MOHATUH. AKTyaJIH3UpOBaTh (HAKThI U
METO/Ibl IJIAHUMETPUH, PEIEBAHTHbIE




TeMe, IPOBOJIUTH aHAIOTHH. Permarh
CTEPCOMETPUICCKUE 3a/1a4H,
CBSI3aHHBIC C COOTHOIIICHUEM
00BEMOB 1 MMOBEPXHOCTEH TTOT0OHBIX
TEJI B IPOCTpPaHCTBE. MOIeMpoBaTh
peaibHbIC CUTYAIlUU Ha S3bIKE
TCOMETPHH, UCCIICIOBATD
HIOCTPOCHHBIC MOJIEITH C
UCIIOJIb30BAHUEM T'€OMETPHUUCCKUX
TTOHSTUI

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 32.
BekTops! n
KOOPAWHATHI B
MIPOCTPAHCTBE

Coaep:xaHue JIeKIIUA

BekTop Ha 110CcKOCTH U B TpocTpa”cTBe. ClI0KEHNE U BBIYUTAHHE
BEKTOPOB. Y MHOKEHHME BEKTOpa Ha 4ncio. PasnoxkeHne BeKTopa 1o Tpém
HEKOMIUTaHapHbIM BekTopaM. IIpaBuiio mapamnenenunena. Pemenue 3anay,
CBS3aHHBIX C IPUMCHCHUECM ITPABUJT )IGI\/'ICTBI/II\/JI C BECKTOpaMHu.
[TpsimoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel
BekTopa. [Ipocreitmme 3agaun B KOOpAMHATAX. YTOJI MEKY BEKTOpaMH.
CkansipHOE MPOU3BEACHNUE BEKTOPOB. BhIUNCIIEHNE YTII0B MEXKAY IPSIMBIMU
Y IJI0CKOCTSMHU. KOOpAMHATHO-BEKTOPHBIA METO/ IPU PELICHUH
TEOMETPUUYECKUX 3a7a4

AKTyanu3upoBaTh (aKThl U METO/IbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAMTDH aHAJIOTUH.

OnepupoBatrh MOHATHEM BEKTOP B
npoctpaHcTse. POpMyIMpOBaThH
MIPaBWIIO MapajuIeIeuIeNa Ipu
CJI0KEHMH BEKTOpOB. CKIIaJbIBaTh,
BBIYMTATh BEKTOPBI, YMHOXKATh
BEKTOp Ha 4KCII0. M3ydyaTh OCHOBHBIE
CBOMCTBA TUX omnepanui. /[aBaTh
onpeleaeHue IPIMOYTOJIbHON
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
BeIpazutb KOOpAMHATBI BEKTOPA
4yepe3 KOOPIUHATBI €ro KOHIIOB.
BbIBOIUTH, UCTIONB30BATh GOPMYITY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMU. BeIpaxkats ckaisipHoe
IIPOU3BEICHHE BEKTOPOB YEPE3 UX
KOOPAMHATBI, BBIYUCIIATH YIOJl MEXAY
JIBYMsI BEKTOPAaMH, JBYMs ITPSIMBIMH.




Haxoauth yron Mexay npsamou u
IJIOCKOCTBIO, YTOJI MEXK]TY IBYMSI
IUIOCKOCTSIMHU aHATTUTHYECKUMU
MeToaamu. BeIBOAUTH, HCTIOIB30BaTh
(hopMyIly pacCTOSHUSI OT TOUKH /10
IJIOCKOCTH

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 33. Conep:kanue JeKInu Pemats mpocreitiue 3a1a4n Ha

IToBTOpEHME, OcHoBHBIE GUTYPBI, PaKThI, TCOPEMBI Kypca ITIAHUMETPUH. 3a1a9n HaxO0XJEHUE JIJIMH U YTJIOB B

00001IeHHE U TUTAHUMETPHUH U METOJIbI UX perieHust. OcHOBHBIE GUTYPBI, (PaKTHI, reoMeTpUUECKUX Urypax,

CHUCTEMAaTU3alMUsA | TEOPEMbI Kypca CTEpEOMETPHUH. 3a/1a4l CTEPEOMETPUHU U METOIBI UX npuMeHsTh Teopemy [udaropa,

3HaHUU pelieHus TEOPEMBI CUHYCOB U KOCUHYCOB.
Haxoaute miomann
MHOTOYTOJIbHUKA, KpyTa.
PacnioznaBate no100HbIE DUTYPHI,
HaXOJUTh OTHOIICHUS JJINH U
momaae. Mcnonb3oBate npu
pPELIEHUH CTEPEOMETPUYECKHUX 3a10a4
(haKThl U METOBI TTITAHUMETPUHU

[IpakTuueckue 3aHATUS
Tema 34. Conep:xxaHue JIeKIIUN OcBauBaTh OHITHE




MaTtemMaTH4ecKo
€ OXKHJIaHUe
CIIy4aitHOM
BCJIIUYUHBI

[Tpumepsl MpUMEHEHHS] MATEMaTHYECKOTO 0XKUIaHUS (CTpaxoBaHUeE,
aorepest). MaremaTnyeckoe 0XKM1aHuEe CYMMBI CIIy4ailHbIX BEJIUYHUH.
Matematuyeckoe 0XKHJIaHuEe T€OMETPUIECKOT0 U OMHOMHUAIBHOTO
pacrpeaeneHuin

IIpakTueckue 3aHsATUS

MaTeMaTH4YeCKOTO OXKHIaHUS.
[IpuBoaUTE M 00CYX1aTh IPUMEPHI
MPUMEHEHUS MaTEMAaTUYECKOTO
OKHAaHHus. BeaucisaTh
MaTeMaTH4eCcKoe OKHIaHHE.
Hcnonp3o0BaTh NOHATHE
MaTeMaTH4YeCKOTO OKUJIaHHS B €ro
CBOICTBA IIPU PEUICHUHU 3a7a4.
Haxomuts mo u3BectHbIM (hopmynam
MaTeMaTU4YECKOE OKHUIAHUE CYMMBI
CIy4alHbIX BenM4YuH. Haxoaute o
U3BECTHBIM opMyIam
MaTeMaTH4YeCKue OKUIaHUs
CITy4alHBIX BEJIMYUH, UMEIOIIUX
TF€OMETPUUYECKOE U OMHOMHAIIBHOE
pacrnpeneneHus

Tema 35.
Hucnepcus n
CTaHIapTHOE
OTKJIOHEHHE
CIIy4anHOMI
BEJIMYUHBI

Coaep:xaHue JeKIIUA

Hucniepcust u cTaHAapTHOE OTKJIOHEHHE. [lucnepcuu reoMeTpruieckoro u
OuHOMHUAIBHOTO pacnpeaeneHus. [IpakTnyeckas paboTa ¢ HCIOIB30BAHUEM
AJIIEKTPOHHBIX TAOJIHUIL

HpaKTI/IquKI/Ie 3aHATUA

OcBauBaTh NOHATHS: TUCTIEPCHUS,
CTaHJapTHOE OTKJIOHEHUE CIy4alHOU
Benu4uHbl. HaxoauTs nucnepcnto mno
pacnpenenennto. Haxoaute mo
U3BECTHBIM (POpPMYJIaM THUCHEPCUI0
reOMETPUUYECKOTO U OMHOMHAIILHOTO
pacrpeneneHusi, B TOM YHCIIE B XOJI€
MIpaKTU4YECKOU paboThI C
HCIIOJIB30BAHNEM DJIEKTPOHHBIX
TabInIl

Tema 36.
3aK0H OOJIBIINX
qHcel

Conep:xxaHue JIeKIIUN

3akoH OoNbIIHX YKced. BRIOOPOUHBIM METOT MCCIIEIOBAHMIA.
[IpakTrueckas paboTa ¢ HCTIOIB30BAHUEM DJICKTPOHHBIX TAOIHI]

HpaKTI/ILIeCKI/Ie 3aHATUA

3HAKOMUTBHCS C BEIOOPOUYHBIM
METOJIOM HMCCIIE0BaHUS
COBOKYITHOCTHU JaHHbIX. M3y4aTh B
XO0JIe MPAKTUYECKON paboTHI C
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX




Ta6J'II/IH IMPUMCHCHHC BBI6OpOLIHOl"O
METOJa UCCIICAOBaHUA

Tema 37.
HenpepriBHbIe
CIIy4daitHbIe
BEJTMYMHBI
(pactipeenieHust)

COI[ep)KaHI/IC JICKIIMH

IIpuMepsl HENIPEPBIBHBIX CIIy4alHbIX BeIUYUH. OYHKIUSA IJIOTHOCTH
pacnpezenenus. PaBHoMepHOeE pacnpeesieHue U ero CBOMCTBa

[IpakTrueckue 3aHATHS

OcBauBaTh NOHATHSA: HENIPEPbIBHAS
Clly4yaliHas BEJIMYMHA, HEIIPEPBIBHOE
pacripenenenue, QyHKIHs IJIOTHOCTH
BEpOATHOCTH. [IpuBOIUTE IpUMEpEI
HENPEPBIBHBIX CIyYaiHbIX BEIINYMH.
HaxoauTh BeposiTHOCTH COOBITUH 110
JAHHOM (PYHKIIMM IUIOTHOCTH, B TOM
YHCJIE PABHOMEPHOI'O PACIIPENECICHUS

Tema 38.
Hopwmansnoe
pacrpeneieHue

Cojeprkanue JEeKIMN

3anauu, IpUBOIALINE K HOPMAJIbHOMY pactpeneneHuto. ynkuus
IJIOTHOCTH M CBOMCTBAa HOPMAJIBHOIO pacupeneneHus. [Ipakrnueckas
paboTa ¢ HUCHOIb30BaHUEM JIEKTPOHHBIX TaOIHIL

HpaKTI/ILIeCKI/Ie 3aHATUA

OcBauBaTh OHATHUS: HOPMAJIBHOE
pacnpeneneHue. Beiaenars no
OTMCAHUIO CITy4yalHbIE BEJTUYHHBI,
pacnpenen€éHHbIe 10 HOPMaJIbHOMY
3akoHy. [IpuBOaUTE IpUMEpPHI 33124,
IPUBOAAIINX K HOPMAIbHOMY
pacnpenenennto. Haxoauts
YHUCJIOBBIE XapAKTEPUCTUKU
HOPMAaJIBHOTO pacIpeesieHus 1Mo
U3BECTHBIM opmynam. Pemiats
3a/1auu, CBA3aHHBIC C IPUMEHEHHUEM
CBOMCTB HOPMAJIbHOTO
pacrnpeneneHuil, B TOM YUCIE C
WCIIOIb30BAHUEM DJIEKTPOHHBIX
Ta0IHIL

Tema 39.
[ToBTOpEHME,

Cojepkanue JEeKIUU

Hpe}ICTaBHeHI/Ie JaHHBIX C ITIOMOIIBIO Ta6.]'II/IH " Juarpamm, ornucarcibHas

[ToBTOpATE N3yUEHHOE U
BBICTpanBaTh CUCTEMY 3HAHUHI




00001IeHNE U
CHUCTEMATH3ALUS
3HAHUU

CTaTUCTHUKA, ONBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITHSIMH,
BBIUMCIICHUE BEPOSITHOCTEH COOBITUH C MpUMEHEHHEM (DOPMYIT U
rpaguIecKux MeTo10B (KOOpIMHATHAS MpsMasi, IEPEBO, TharpaMmma
Ditniepa), cydaiiHble BETUYUHBI U pacipe/ieNieHUs, MaTeMaTHUYeCKOe
0KUJAHUE CITy4allHOM BEJIMUYUH

[IpakTHyeckue 3aHATUS 1
[TpomexyTouHas aTTecTanus 12
Bcero 296




4 YCJIOBHUS PEAJIMBAIIMU YYEBHOI'O NHNPEJIMETA OYVYIL04
MATEMATHKA

4.1 TpebGoBanus K MaTepPHAJIBLHO-TEXHMYECKOMY 00ecre4eHU 0

Peanuzamus yue6Horo npeamera OYIL.04 MartemaTuka TpeOyeT HaIUYUS
y4eOHOTrO KaOMHETa MaTEeMATHKH.

YdueOHast ayauTopusi JJiA TMPOBENCHUS 3aHATUNA JICKIIMOHHOTO THIIA,
MPAKTHYECKOTO THUIA, TPYNIOBBIX U MHAWBUIYATbHBIX KOHCYJIbTALUN, TEKYIIETO
KOHTPOJISL U IPOMEKYTOYHOM aTTecTaluu

[Tomenienus: 1jisi caMOCTOATENBLHON pabOThl 00YUAIOIIUXCS JOJIKHBI ObITh
OCHAILIEHb KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTHIO TOJKIIOUYEHUS K
WH(OPMAIMOHHO-TEJICKOMMYHUKAIIMOHHON CceTH M OO0eCleyeHUueM JIOCTyna B
ANEKTPOHHYI0  MH(GOPMAIIMOHHO-00pa30BaTENIbHYI0  Cpelly  00pa3oBaTebHOU
OpraHu3aluu

O6opynoBaHue yueOHOTO KaOMHeTa:

Kommekt yueOHol mebenu:

— pabouee MecTo mpenoaBaTes (CToJ, CTy);

— paboune MecTa 00y4yaroImMXcs (CTOJIbI, CTYJIbS)

TexHuyeckue cpeacTBa 00yUeHHS:

— TIPOEKTOP;

— DJKpaH;

— HOYTOYK

1. WIN HOME 10 32-hit/64-bit All Lng PK Lic Online DwnLd NR
2. CIIC KoHncynbTaHT brokeTHbIe OpraHu3aliim:

Bepcus [IpodCrnenpanbHblii BBITYCK

3. AdobeAcrobatReader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip

6. GoogleChrome

7. Moodle

4.2. IlepeyeHb HOPMATHUBHBIX NMPABOBBIX JTOKYMEHTOB, OCHOBHOW M
JAOTOJIHUTEJIbHON Yy4eOHOW JuMTepaTrypbl, HeEOOXOAMMOH /Jsi OCBOCHUS
yueoHnoro npeamera OYIL.04 MaremaTuka
a) OCHOBHAs JTUTEpaTypa:

1. Maremaruka: anreOpa W Hayajla MaTEeMaTHYECKOTO aHajau3a, TeOMETPHS.
Anrebpa u Havara maTemaTudeckoro anammsa. 10-11 xmaccel: 0a30BbI U
yrayonénneiii yposuu : yueOnuk / III. A. Ammumos, 0. M. Koxsrun, M. B.
TkauéBa [u nap.]. — 11-e uzn. — Mocksa : IlpocBemenue, 2023. — 464 ¢c. —
ISBN 978-5-09-107210-5. — TekcT : SJeKTpOHHBIA // DIEKTPOHHBIA pPecypc
uudpoBoit obpazoBatenbHO cpeasl CIIO PROFoOpa3zoBanuwe : [cailT]. —
URL.: https://profspo.ru/books/132452

2. Maremaruka: anrebpa M Hauyaja MaTEMaTUYECKOTO aHalM3a, T€OMETpHs.



https://profspo.ru/books/132452

['eometpus: 10-11 knmaccel: 6a30BbIi U yriyOnéHHbId ypoBHHU : yueOHuK / JI. C.
AranacsiH, B. ®@. byry3os, C. b. KagomuieB [u ap.]. — 11-e uzn. — Mockaa :
[IpocBemenne, 2023. — 288 c¢. — ISBN 978-5-09-103606-0. — Texkcr
AJIEKTPOHHBIN // DNEeKTpOHHBIN pecypc uudpoBoit oOpazoBarensHol cpeabl CI1IO
PROFo6pazosanue : [caiit]. — URL.: https://profspo.ru/books/132455

JloTioTHUTE ThHBIE HCTOYHUKH

1. Hanunrep, Bukrtop AunekceeBud. ['eomeTpusi: niuaHMMETpUYECKUE 3aJayd Ha
noctpoenue : Yueobnoe mocodbue (s CIIO / lamunrep B. A. - 2-e u3a. - Mocksa :
NznarensctBo FOpaiit, 2019. - 155. - (Ilpodeccronansuoe oopazoanue). - ISBN
978-5-534-04836-0 : 429.00.

URL.: https://www.biblio-online.ru/bcode/438906

4.3 IlepeyeHb MPOrpaMMHOIO odecrneyeHusi, MpPoeccHoOHAIbLHBIX 0a3
JTAHHBIX, HH(OPMAIMOHHBIX CIPaBOYHBIX CUCTEM pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn «HTepHET», He00X0AMMBbIX
1J1s1 ocBoeHus1 yueOHoro npeamera OYIIL.04 Maremaruka
http://catalog2.vgasu.vrn.ru/MarcWeb2- s5eKTpoHHBIH KaTajaor OUOJIUOTEKN
BI'TY
http://www.iprbookshop.ru/.-anekrponao—Oubmoreuynas cucrema |PRbooks

https://ege.sdamgia.ru/ - o0Opa3oBaTeNbHBIA MOPTad JJIA IOJATOTOBKH K
IK3aMeHaM
https://adv.informika.ru/— Enunas xomrekuuu [ludpoBeix 00pa3oBaTEIbHBIX
pecypcoB

https://rus-math.slovaronline.com/ - maremaTHyecKas SHIMKIONCIHS
http://www.ug.ru/— «Yautenbckas ra3era»

http://www.school.edu.ru/ — Poccuiickuit 00pa3zoBaTeabHbIN MOpTa
http://pedsovet.org/— Beepoccuiickuii aBryCTOBCKHIA TIEICOBET
http://1september.ru/razera — «IlepBoe ceHTIOPs»

4.4, QOcobeHHocTH peaju3anuu  ydeOHoro mpeamera OVIL04
MaremaTuka s o0yyawuuxcsi M3 YHCIA HWHBAJIWIOB W JHI[ C
OrPAHUYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

Ilpu obyuenuu 1auy ¢ O0SPAHUYEHHLIMU BOZMONCHOCHAMU 300POGbA,
npeoycmampusaemcs UHOUBUOYANbHbIU epAPuK 0OyUeHuUsl.

Hnsanuovl u auya ¢ 02panutieHHbIMU 803MONCHOCMAMU 300P08bsL 0DecneyeHbl
NeYamuviMu U INeKMPOHHLIMU 00PA308AMENbHLIMU pecypcamu 6 Gopmax,
A0anmMupoOBaAHHBIX K 0ZPAHUYEHUAM UX 300DOBbAL.

Hna ocywecmenenus npoyedyp meKyujeco KOHMPOS YCNeeaemMocmu u
APOMEICYMOYHOU ammecmayuu 006y4arowuxcs, co30armcsi @oHovl OYeHOYHbIX
cpedcms,  adanmupo8anHvle Ol UHBANUO08 U JUY C  OSPAHUYEHHBIMU
B03MONCHOCMAMU  300P0GbsL U NO36OJAIOWUE OYEHUMb OO0CMUNCEHUe UMU
3anIaHUPOBAHHBIX 8 OCHOBHOU 00pPA308AMENLHOU NPOSpAMME  Pe3yIbmamos


https://profspo.ru/books/132455
https://www.biblio-online.ru/bcode/438906
http://catalog2.vgasu.vrn.ru/MarcWeb2-
http://www.iprbookshop.ru/.-
https://ege.sdamgia.ru/
https://adv.informika.ru/
https://rus-math.slovaronline.com/
http://www.ug.ru/
http://www.school.edu.ru/
http://pedsovet.org/
http://1september.ru/

oOyuenus u ypoeeHvb COOpMUPOBAHHOCMU BCeX KOMNEMEeHYUl, 3a5A6/1eHHbIX 6
00pazosamenvHoU npocpamme.



5. KOHTPOJIb U OIEHKA JOCTWXXEHUHN PE3YJbTATOB
OCBOEHUSA YYEBHOI'O ITPEJIMETA OVIIL.04 MATEMATHUKA

JloCcTIKeHNe JTMYHOCTHBIX PE3YyIhTaTOB OIEHWBAETCS HAa KAaYECTBEHHOM YpPOBHE
(6e3 ormetkn). CHOpMUPOBAHHOCTD MPEAMETHBIX, METAITPEAMETHBIX, IMYHOCTHBIX
YMEHUW W 3HAHWWA OIICHWBaeTCA B Oauiax TpermojaBaTelIeM B TIpoIecce
BEITIOJIHGHUSI ~OCHOBHBIX  BHJIOB Y4YEOHOW  JEATEIBHOCTH  OOYyYarOIIUXCH,
TECTUPOBAHMS, BBITIOJHCHUS OOYYAIOIIMMHUCS CaMOCTOSITEIBHONW pPabOThI, TIO
pe3ysbTaTaM TEKYIIEro KOHTPOJIA U IPOMEKYTOUHOM aTTECTAIIHH.

Orenka pe3yabTaToB

Pesynbrarel 00yueHus
Y i (dbopMBI U METOTBI)

JIMYHOCTHBIE PE3VIJIBTATHI -BBIIIOJIHEHUE  NPAKTUYECKUX
1) rpaxmaHCKOro BOCHUTaHHsA:  C(OPMUPOBAHHOCTH | 3aJAHHHU HA 3AHATHSX;

-YCTHBII OIIPOC;
-CaMOCTOSTENIbHbIE Pa0OTHI;

- KOHTPOJIbHBIE PA0OTHI;
-3K3aMEH

TpaXXAAaHCKOW MO3UIMK OOydYaromerocss Kak akTHUBHOTO U
OTBETCTBEHHOT'O YJieHa POCCUHCKOTO oO1miecTBa,
MpeJICTaBICHNE 0 MaTeMaTUYECKUX OCHOBax
(GYHKIIMOHUPOBAHUST  PA3NIMYHBIX  CTPYKTYp,  SIBICHHIA,
IpoLeaAyp TPpakIaHCKOro ooOuiecTBa (BbIOOpHI, OMpPOCHI U
JIpyroe), yMEHHE B3aWMOJCHCTBOBATh C COLUAIBHBIMU
WHCTUTYTAMH B COOTBETCTBHM ¢ WUX (QyHKOIUAMH U
Ha3HAYCHHEM;

2) MaTpUOTHYECKOTO BOCHUTAHUSA: C(HOPMUPOBAHHOCTH
POCCHUHCKON TpakJaHCKOM HISHTHYHOCTH, YBAXKEHUS K
NpOLIJIOMY M HACTOAIIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOUIEHUE K JIOCTUXKEHUSM POCCHUICKHUX
MaT€MaTUKOB M POCCUUCKON MaTEMAaTHYECKOW IIKOJIbI,
WCIIOJIb30BAaHWE JTUX JIOCTHKEHUH B JPYrMX HayKax,
TEXHOJIOTHSX, c(hepax IKOHOMUKH;

3) yXOBHO-HPAaBCTBEHHOTO BOCIHUTAHHUS: OCO3HAHHE
JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoja,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, dTHUYECKOTO
MOBEJICHUS, CBA3AHHOTO C MPAKTUYECKUM MIPUMEHEHUEM
JOCTH>KEHUI HAyKH U JESTENbHOCThIO YUEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYIyIIETo;

4) 3CTETUYECKOTO BOCTIMTAHUS: ICTETHUECKOE OTHOIIEHUE K
MUDY, BKJTFOYAst ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad, pereHui,
pPacCyXJIeHU, BOCIPUUMYUBOCTh K MAaTeMaTHYECKUM
aceKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;

5) duznueckoro BocmuTaHUs: CHOPMUPOBAHHOCTh YMEHHS
NPUMEHATh  MaTeMaTHMYeCKHWE 3HaHUS B  HMHTEpecax
310poBOTO U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (370POBOE THTAHUE,

cOaaHCUPOBAHHBIN PEXKUM 3aHITHH U OTIbIXa, PEryJspHas




¢u3uueckas akTHBHOCTb ), PU3NUECKOE COBEPIICHCTBOBAHHUE
npu 3aHATHUAX CHOPTHUBHO-03/I0POBUTEIILHON
JeSITeTbHOCTBIO;

6) TpyZOBOI'O BOCIIUTAHUS: TOTOBHOCTb K TPY1y, OCO3HAHUE
IEHHOCTH TPYAOJIIOOUs, MHTEPEC K pasIuyHbIM cdepam
npoeCCUOHATBPHON  JEATENBHOCTH,  CBSI3aHHBIM  C
MaTeMaTHKOW M yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymieir mpodeccuu | pealn30BbIBaTh COOCTBEHHBIC
KU3HEHHbIE IUIaHBI, TOTOBHOCTh M CHOCOOHOCTh K
MaTeMaTHYECKOMYy OOpa30BaHUI0O W CaMOOOpPa30OBaHUIO Ha
OPOTSDKEHUH BCEH JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEHICHUU NPAKTUYECKUX 33124 MaTeMaTHYECKON

HAIPaBIEHHOCTH;
7) 9SKOJOTHMYECKOro BOCHUTaHHS: CHOPMUPOBAHHOCTD
9KOJIOTHYECKOM KYJIBTYPHI, MMOHUMaHHe BIIUSTHUS

COIIMAIbHO-3KOHOMUYECKUX IPOLECCOB Ha COCTOSIHUE
MPUPOIHON U COIMAIIBHOM Cpe/ibl, 0CO3HAHUE TI100AIBHOTO
XapakTepa OJKOJOTHMYSCKHX MPOOJIeM, OpHEHTAIlus Ha
MPUMEHEHUE MATEeMAaTHYE€CKUX 3HAHWUM NJIsl PEIICHUS 3a/1a4
B 00J1aCTH OKpY)Karolllel Cpe/ibl, INIAHWPOBAHUE TIOCTYIIKOB
M OLIEHKH UX BO3MOXXHBIX IMOCJEACTBUH JIJISI OKpYKAroIIei

Cpelbl;
8) IEHHOCTM HAyYHOTO TO3HAHUSA: CHOPMHUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO DPa3BUTHS HayKd M OOIIECTBEHHON MPAKTHUKH,
NOHMMAaHWE  MaTeMaTUYecKOll  Hayku  Kak  cdepbl
YEJIOBEYECKOW JESATENIBHOCTH, JTalloB €€ pPa3BUTHS U
3HQYMMOCTH I Pa3BUTUS LUBWIN3ALMM, OBJIAJICHUE
A3BIKOM MATEMATHKM M MaTe€MaTU4YeCKOW KYJIbTYpOM Kak
CPEACTBOM IIO3HAHMS MHPA, TOTOBHOCTb OCYIIECTBIIATH
INPOCKTHYKD M HUCCIENOBATEIBCKYI0  JEATEIBHOCTD
WHJUBUIyaJIbHO U B IPYIIIIE.

METAIIPEJJMETHBIE PE3YJIbTATbBI

OBnanenue YHUBEPCATHHBIMHU MMO3HABATEIIbHBIMHU
NEUCTBUSIMU:

Ba3zoBble Jloruueckue JaeiicTBUA:

BBISIBJIATD U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSITHI, OTHOIICHUH MEXIY
MOHATUSIMH,  (POPMYTUPOBATH  OMpPENEICHHUsS]  MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MpPH3HAK KJIacCU(UKAIIIH,
OCHOBaHHUS Ui O0OOIIEHHS M CpaBHEHUS, KpPUTEpUHU
MPOBOJIMMOTO aHaJM3a; BOCIIPUHUMATH, (POPMYIUPOBATH U
npeoOpa3oBHIBATH CYXKJICHUS: YTBEPAUTEIbHBIE u
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

-BBIIIOJIHEHUE  MPAKTHUYECKUX
3aJJaHU} HA 3aHSTHSX;

-YCTHBIH OIpOC;
-CaMOCTOSTENbHbIE PadOTHI;

- KOHTPOJIbHBIE PAOOTHI;
-3K3aME€H




BBISABIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U
U TOpoTHBOpeuHss B (akTaxX, MAHHBIX, HAONIONEHUSIX U
YTBEP)KICHUSX, NpeAsaraTb KPUTEPHUHM JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

JieNaTh BBIBOABI C MCIIOJIB30BAaHMEM 3aKOHOB JIOTMKH,
JNeNyKTUBHBIX ~ WM MHIYKTUBHBIX  YMO3aK/IIOUEHHH,
YMO3aKJIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeNbCTBA
MaTeMaTHYeCKUX  yTBEpPXKACHUH  (IpsAMble W OT
IPOTHBHOTO), BBICTpAaUBAaTh AapryMEHTALUIO, MPHUBOAHUTH
OpUMEpPbl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC
CYXJIEHUS U BBIBOJIbI; BEIOMPATH CIIOCOO pelIeHUsT Y4eOHOM
3ajjaud  (CpaBHMBAaTh HECKOJIBKO BAPMAHTOB pELICHUS,
BbIOMPATh HaunOosee HOIXOASALIHH c y4éToM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1eiCTBUA:

UCII0JIb30BaTh BONPOCBl  KaK  MCCIENOBATEIbCKUN
UHCTPYMEHT  TO3HaHWsA,  (OPMYIHUPOBATH  BOIPOCHI,
duKcupyomue TpoTHBOpEeYre, MpoliIeMy, yCTaHABINBAThH
HCKOMOE u JaHHOE, ¢dbopmupoBaTh THITOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIN
9KCHEPUMEHT, UCCleI0BaHNe o YCTaHOBJICHHIO
0COOEHHOCTEH  MaTreMaTHYecKoro O0beKTa, SBJICHUS,
npoliecca, BBISBICHUIO 3aBHCHMOCTEH MeXIy OO0BEKTaMHu,
SIBTICHUSIMH, TIPOLIECCAMU;

CaMOCTOATENbHO  (OpMYJIUpOBaTh  0000IIEHUS U
BBIBOABI 10 pE3yJlbTaTaM TMPOBENEHHOTO HAOIIOICHHUS,
UCCIIC/IOBAaHMsSI, OIICHWBATh JIOCTOBEPHOCTH MMOJIYyYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHMIA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MpoIlecca, a TaKkKe
BBIJIBUTaTh TPEANON0KEHUS O €ro pa3BUTUU B HOBBIX
YCIIOBHSIX.

Padora ¢ undpopmanmeii:

BBISBJIATH A€(PUIUTHI THPOPMAIUH, JTaHHBIX, HEOOXOIUMBIX
JUTS OTBETA Ha BOTIPOC U [T PEIICHHS 33]1a4H;

BHIOMpPATh WHPOPMAIIHIO U3 UCTOYHUKOB PA3INYHBIX THUIIOB,
aHaAJM3UPOBaTh, CHCTEMATU3UPOBATh M HHTEPIPETHPOBATH
UH(OPMALIHIO PA3IINYHBIX BUAOB U (POPM IpeCTaBICHHUS;
CTPYKTYpUpOBaTh HH(OpMaIMio, MpeaCTaBlIsATh €€ B
pa3nYHbIX (hopMax, MIUTFOCTPUPOBATH TpadUyecKH;
OLIEHUBATh HAJEKHOCTh MH(OPMAIIUU 110 CAMOCTOSITEIHHO
cOPMYITHPOBAHHBIM  KPUTEPUSAM, CHOPMYIHPOBAHHBIM
CaMOCTOSITENIbHO.




OBJIaI[GHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMHA
y4eOHBIMU JEHCTBUSIMU:

BOCIIPUHMMATh U (OPMYIHpOBAaTh  CYXACHUS B
COOTBCTCTBUHU C YCIOBUSAMHU U LCIIMH O6IJ.I€HI/I$I, SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX
U THCHhMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS 1O XOIY
pemieHuss  3aJa4d,  KOMMCHTHUPOBaTh  TOJYYCHHBIN
pe3yJbTar;

B X0l OOCYXIEHHs 3aJaBaTh BOMNPOCHI IO CYIIECTBY
o0CyXJaeMoii TeMbI, MPOOJEMBI, pelIaeMoN  3aJauu,
BBICKA3bIBaTh MJCH, HALCICHHLIC HAa TIOHUCK PCIICHHA,
COIIOCTABIIATE CBOU CYXICHHUSA C CYXKICHUSIMHU IPYTUX
YYaCTHHUKOB JIMAJIOTa, OOHAPYKUBATh PA3JIMUUE U CXOJICTBO
NO3MIIMK, B  KOPPEKTHOH  Qopme  (GopMyIHupoBaTh
pa3HOTIJIACHS], CBOH BO3PAXKCHHS,

MPECTABIIATh pe3yibTaThI peuieHus 3ajauu,
IKCIIEPUMEHTA, MCCIICOBAaHUs, MPOCKTA, CaMOCTOSTEIHHO
BBIOMpaTh (GopMarT BBICTYIUIGHHS C Y4€TOM 3amad
NPE3CHTAIMH U OCOOCHHOCTEH ayAUTOPHH.

OBnajgeHue YHUBEPCAIbHBIMU DPErYISATUBHBIMU Y4eOHBIMU
NEeNCTBUSIMU:

Camoopranmu3anus:

COCTaBJIATh IUIAH, AJTOPUTM pEIICHUs 3a7ayd, BbIOUPATh
crocod pemieHHs ¢ Y4E€TOM MMEIOIIUXCS PECYpcoB U
COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTUpoBaTb U
KOPPEKTUPOBaTh BapHaHTBl PEIICHHH C YYETOM HOBOM
uH(pOpMaLIUH.

CaMOKOHTPOJIb, IJMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJ€Th HaBBIKAMH IIO3HABATENbHOM pediekcuu Kak
OCO3HAHHS COBEPIIAEMBIX JEHCTBUH M MBICIUTEIbHBIX
OpOIIECCOB, MX  pPE3yJbTaToOB, BIAAETh  CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJII IIpolecca M pe3ysbTara
peleHuss MaTeMaTHYeCKON 3a/1a4u;

NpEeIBUIIETh TPYAHOCTH, KOTOpPbIE MOT'YT BO3HHUKHYThH INPHU
pellIeHnH 3a7]a4ui, BHOCUTh KOPPEKTUBHI B JESATEIbHOCTh Ha
OCHOBE HOBBIX OOCTOATEIBbCTB, JAHHBIX, HaWJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYAHOCTEN; OLICHUBATH
COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUSAM, OOBICHATH
IPUYUHBl JOCTH)KEHHUS WIH HEIOCTHIKEHHUS pE3yJIbTaTOB
NesITeIbHOCTH, HAXOAWTh OWMOKY, JaBaThb  OLEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MOHMMATh W HUCIOJb30BaTh MPEUMYIECTBA KOMaHAHON M
WHAUBUAYAIbHON paboThl MpU pelIeHUH Y4eOHBIX 3ajad,




MPUHUMATH 1I€7Th COBMECTHOW JEATEIHOCTH, TIAHUPOBATH
OpraHu3allMI0 COBMECTHOM pPa0OTHI, paclpeneNsaTh BHIbI
paboT, AOroBapuBaThCs, OOCYKIATh MPOLECC U Pe3yJbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;
Y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCYXIEHHUS,
00MEH MHEHHUH, «MO3TOBBIC IITYPMBI» U HHBIC), BBIIOIHATh
CBOIO 4acTh pabOTHl M KOOPAMHUPOBATH CBOW JICHCTBHS C
JIPYTUMH 4YICHAMH KOMaHJbI, OIICHUBAaTh KAa4YeCTBO CBOETO
BKJIaa B OOmMMH  TPOAYKT MO  KPHUTEPHSM,
c(OpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

I[MPEAMETHBIE PE3YJIbTATBI

Yuciia 1 BBIYUCICHUSA:

OIIepUpPOBATH HOHSTUSAMH: palnyoHaNIbHOE U
JEUCTBUTEIIBHOE YHUCIIO, HATypaJbHOE, LEJI0€ YHCIIO,
OOBIKHOBEHHast W JecsATHUYHas  JIpoOb,  IPOLECHTHI,
UCIIOJIB30BaTh  IIPU3HAKM  JEIMMOCTH  LEIBbIX  4YHCEll,
pa3I0kKEHUE YKCa HAa MPOCTbIE MHOXKMUTEIU JUIS PEILICHUs
3az1ay;

BBINOJIHATH apu(METUYECKHE ONEpaluy ¢ palOHAIbHBIMU
U JCUCTBUTEIbHBIMU YU CIIAMU;

BBIMOJIHATh ~ NPUOJIMKEHHBIE  BBIUYMCIEHUS, HCIIOJIB3YS
IIpaBUja OKPYIVIEHMS, JeJaThb MNPUKUAKY UM OLICHKY
pe3ynbTaTa BeIYUCICHUN;

ONEpUpPOBAaTh  MMOHATUSAMM: CTENEHb C  LEIBIM U
palMOHATIBHBIM TOKa3aTeNeM, CTaHgapTHas (opma 3amucu
JICUCTBUTENIBHOIO YHCJIA, KOPEHb HATYpAJIbHOM CTEIICHH,
UCIIOJIb30BaTh MOAXOASALLYIO bopmy 3aIUCU
JICUCTBUTEIIBHBIX YUCEN JUIS PELICHUs NMPAKTUYECKUX 3a/1ad
Y IIPEICTABIICHUS 1aHHBIX;

ONEpPUPOBATh TOHATHAMHU: CHHYC, KOCHHYC M TaHIEHC
IIPOU3BOJILHOIO YIJIA, UCIIOIB30BATh 3aMIUCH IPOU3BOIBHOTO
yria yepe3 o0paTHble TPUTOHOMETPUYECKHE (PYHKIINN;
ONEepPUPOBATH MOHATHAMMU: JOrapu(M 4Hcia, JeCATUIHbIE U
HaTypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHS H HEPABEHCTBA!

ONepUpOBaTh  TMOHATUSAMHU:  TOXAECTBO,  ypaBHEHUE,
HEPABEHCTBO, 1I€JIOE, PALMUOHAIBHOE, WPPALHOHAIBHOE
ypaBHEHHUE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHUE;

BBITNOJHATh npeoOpa3oBaHus TPUTOHOMETPHUECKUX

BBIPAXKEHUU U peliaTb TPUTOHOMETPUYECKHUE YPABHEHNS,
BBIMOJHATh MpPEeoOpa3oBaHUs IENbIX, palMOHAIbHBIX U
UPPALMOHAIBHBIX BBIPAXKEHUM U pEIIaTh OCHOBHBIC THIIBI
LEJbIX, PAMOHAIBHBIX M HMPPAlMOHAIBHBIX YPaBHEHUU W
HEPaBEHCTB;

NIPUMEHATh YPaBHEHHsT W HEPAaBEHCTBA I pEUICHUs
MaTeMaTHYeCKUX 33734 U 3aJlad M3 pa3IM4HbIX objactei

-BBIIIOJIHEHUE  MPAKTHYECKUX
3aJlaHNI Ha 3aHITUIX;

-YCTHBIH OIPOC;
-CaMOCTOSTEIbHbIE Pa0OTHI;

- KOHTPOJIbHBIE PAaOOTHI;
-3K3aMeH




HAyKU U PEAIbHOU KU3HH;

MOJIEIUPOBaTh pEAJbHbIE CUTYallMM Ha S3bIKE aiuredpsl,
COCTaBJISITh BBIPAKEHHUS, YpaBHEHHS, HEpPaBEHCTBA I10
YCIOBUIO 3a/a4, HMCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIB30BAaHUEM alllapaTa aareopsl;

OPUMEHATh CBOMCTBA CTEMEHHM Uil IIpeoOpa3oBaHus
BBIPQXCHUM, ONEpUPOBaTh IOHATUSAMHU: IIOKA3aTEIbHOE
YPaBHEHHE M HEPABEHCTBO, pEIIAaTh OCHOBHBIC THIIBI
[I0KAa3aTeNIbHbIX YPAaBHEHUH U HEPABEHCTB;

BBINOJIHATh IPE0Opa3oBaHUsl BBIPAXKEHUHM, COJEpIKALINX
J0rapuQMmsl,

OIIEpUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE yYpaBHEHUE U
HEPaBEHCTBO, PEIIaTh OCHOBHBIC THUIIBI JOTAPUPMHUECKUX
YPaBHEHUI U HEPABEHCTB;

HaXOJUTh pEIICHUs MPOCTEHIINX TPUTOHOMETPUUECKUX
HEPABEHCTB;

OIEpUPOBATH MOHATUSAMH: CUCTEMA JIMHEHHBIX YPAaBHEHUHN U
€€ peleHne, UCIO0JIb30BaTh CUCTEMY JIMHENHBIX YPaBHEHUN
JUISl pEILICHUS IPAKTUYECKUX 3a7a4;

HaxOJIUTh PELICHUS NPOCTEHIINX CUCTEM M COBOKYITHOCTEH
palOHaIbHBIX YPABHEHUI U HEPABEHCTB;

MOJIEJIMPOBaTh pEaJbHbIE CHUTyallMM Ha S3bIKE anreopsl,
COCTaBIIATh BBIPAXEHUS, YPAaBHEHHUS, HEPAaBEHCTBA U
CUCTEMBI II0 YCIIOBHIO 3aJ]aud, UCCIIEAOBATh MMOCTPOCHHbIE
MO/JIEJIU C UCIOJIb30BAHUEM allliapaTa ajareopsl.

DYyHKIUHA U TPaQUKHU:

ONEepUpOBATh MOHATHAMM: (PYHKIMS, CHOCOOBI 3a7aHUs
GyHKIIMHA, 00JACTh ONpPEACIICHUS] U MHOXECTBO 3HAUYCHHI
¢bynkuuy, rpaduk GyHKIMH, B3AUMHO 00paTHbIE (PYHKINHY;
OIEpUPOBATh  MOHATUSAMH: YETHOCTh W  HEYETHOCTH
GbyHKUIMY, HYTH QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
nepuoanydeckas (QyHKUHSA, TPOMEKYTKM MOHOTOHHOCTH
(GyHKLIMHU, TOYKM SKCTpeMyMa (YHKIMH, HauOojbllee U
HauMeHbIllee 3HaueHus (QYHKIUU Ha  TPOMEKYTKE,
UCMOJIb30BaTh UX IS MCCIeNOoBaHUA (YHKIUH, 3aJaHHOU
rpaduxom;

UCIOJIb30BaTh TpapuKH QYHKIUHN 1711 pelieHusl ypaBHEHUH;
CTPOUTh MW 4YHUTaTh TrpapuKd JUHEHHONW  (yHKUIUH,
KBaJPaTUYHOW (YHKLMHU, CTENEHHOW (QYHKUUHU C LEIBIM
MOKa3aTeseM;

ONEepUpOBaTh  MOHATHAMU: TpadUKu  MOKa3aTEebHOM,
gorapupMuUecKoil M TPUTOHOMETPUYECKUX (DYHKUIHH,
u300pakaTh MX Ha KOOPAMHATHOM  IJIOCKOCTH U
MCIIOJIb30BATh JJIsl PELIEHUS] YpaBHEHHUM U HEPABEHCTB;
u300pakaTb Ha KOOPJAMHATHOW IIJIOCKOCTH  TpaduKu
JUHEHHBIX YpaBHEHUH U HCMOJIb30BaThb HMX JJISI PELICHUS
CUCTEMBI JINHEWHBIX YPaBHECHUI;

WCTIONB30BaTh Tpaduku (YHKIOHH 71 HCCIICTOBAHUS
IIPOLIECCOB M 3aBUCUMOCTEN IIPU PELIEHUH 3a7ad U3 JPYTUx
yu4eOHBIX TMPEIMETOB U pealbHOM JKU3HU, BBIPAXKATh
(dopMynaMu 3aBUCIMOCTH MEX]ly BETMUYUHAMU;

Hauyaja maTeMaTH4eCKOro aHAJIM3a;




OIIepUpOBATH HOHSTUSAMHU: I10CJIE0BATENBHOCTD,
apupMeTHuecKkass M TEOMETpHYecKass  IPOrpeccuu;
OTEepUPOBaTh  TMOHATUSAMHU:  OECKOHEYHO  yOBIBaromas
reoMeTpudeckass  Iporpeccus, cymMma  OECKOHEYHO
yOBIBaIOLIE T€OMETPUUECKON IPOIPECCHUH;

3aJjaBaTh I0CJEI0BATEIbHOCTH PA3JIUYHBIMU CIOCOOaMU;
UCIIOJIb30BaTh  CBOWCTBA  IOCJIENOBATENIHOCTEW U
IIPOrpecCUil [UIsl PEIICHUs pPEaJbHBIX 3aJad INPUKIATHOIO
XapakTepa.

ONEpUpOBATh  TOHATHAMU:  HeENpepblBHAas  (QYyHKLUS,
npou3BoHas (YHKIMHU, HCIIOJIB30BaTh TEOMETPUUYECKHHA U
¢Gu3nyeckuil CMBICT NPOU3BOJHOM Ul peIleHHs 3aaady;
HaXOJUTh  TPOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIIHA,
BBIUNCIIATH IPOU3BOIHBIE CYMMBI, IPOM3BEIECHUS, YaCTHOTO
GyHKIUH;

UCIOJIb30BaTh HMPOM3BOJIHYIO Ul UCCIIEAOBaHUS (YHKLUU
Ha MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3YIbTAThI
MCCIIEIOBAHMS K TOCTPOSHUIO TPa(UKOB;

HCII0JIB30BATh IIPOU3BOHYIO TUISL HaXO0XACHUS
HAaWIy4lllero pelieHus B MPUKIAJAHBIX, B TOM 4HCIE
COLIMAJIbHO-D)KOHOMHUYECKHUX, 3a/1a4ax;

ONEepUpOBaTh MOHATHSAMM: IepBooOpa3Has W UHTErpal,
[OHUMaTb TEOMETPUYECKUH U  (U3UYECKUH  CMBICIT
UHTETpaa;

HaXOJUTh IEpBOOOpa3HbIE  AIIEMEHTAPHbIX  (DYHKIMMA,
BBIUUCIIATH UHTErpal o ¢popmyiie Hetorona—Jleitbuuna;
pelars NpUKIAgHbIE 33Jadd, B TOM 4YMCIE COLUAIBHO-
HKOHOMHUYECKOTO M (U3NYECKOT0 XapakTepa, CpeacTBaMU
MaTEMaTUYECKOTO aHAIIN3A.

MHo:xecTBa H JIOTHKA!

OIEpUpPOBaTh MOHATHAMM: MHOYKECTBO, OIEpAallUN HaJ
MHO’KECTBAMH; HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHbIN
anmnapar JUisl ONMCaHUs PEAIbHBIX INPOLIECCOB U SIBJICHUH,
IIPU PEIIeHUH 3a/]a4d U3 IPYTUX y4eOHbIX MPEIMETOB;
ONEpUpPOBaTh  IOHATHUAMHU:  ONPEHCIIEHUE,  TEOpEMa,
CJIEJICTBUE, I0KA3aTEIbCTBO.

Crepeomerpus:

ONEepUpPOBaTh MOHATUSIMMU: TOYKA, MpsAMas, IUIOCKOCTb;
IIPUMEHATh aKCUOMBI CTEPEOMETPUU M CIEICTBUS U3 HUX
IIPU PEIIEHNU T€OMETPUUECKUX 3a/1aY;

OIepUpOBATH MOHSTUAMU: NapajyIeIbHOCTD U
NEePIEeHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH;
KJIacCU(UIUPOBaTh B3aMMHOE pPACIOJIOKEHUE TMPSAMBIX U
MJIOCKOCTEN B TPOCTPAHCTBE;

ONEpUpPOBaTh MOHATUSAMU: JIBYTPaHHBIA Yroj, TIpaHu
JIBYTPaHHOIO yrja, pedpo ABYTPaHHOIO yriia, JTUHEHHBIN
yrosl ABYTPAaHHOTO YIJla, IpagycHas Mepa ABYIPAHHOTO
yria,

OIEpUpPOBaTh MOHATHUSAMHU: MHOTOIPDAHHUK, BBINYKJIBIA U
HEBBIMYKJIbIi MHOTOIPAHHUK, AJIEMEHThl MHOI'OTPaHHUKA,
IIPAaBWIBHBI MHOTOTPaHHMK; paclo3HaBaTb OCHOBHBIE
BU/IBI MHOTOTPaHHUKOB (mupamuaa, pU3Ma,




HpSMOYTOJIbHBIN Mapajienenunen, Kyo);
KJIaccu(puIUpoBaTh MHOTOIPDAaHHHMKH, BbIOMpas OCHOBAHUSA
s kinaccuukanMy  (BBINYKIBIE W HEBBITYKIIBIC
MHOTI'OI'PaHHHMKH, MPABUIbHBIE MHOTOTPAHHUKH, NPSMBIE U
HAKJIOHHBIE IPU3MBI, TAPAJUICIICTIUTIC/IbI);

ONEpPUPOBATh IMOHATUAMH: CEKyIlas IUIOCKOCTb, CEYEHUE
MHOTOTPAaHHHUKOB;  OOBSICHATH TMPHUHLHUIIBI  TOCTPOCHUS
CEUEHMI, UCTIONB3Ysl METOJ CIIEOB;

CTPOUTH CEYCHHS MHOTOIPAHHMKOB METOJIOM CIIEZOB,
BBINOJIHATh (BBIHOCHBIE) IIJIOCKHE YEpPTEKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (UTYD: BHJ CBEPXY, COOKY, CHU3Y;
pelarh 3a7a4l Ha HAXOXKAECHUE I'€OMETPUUECKUX BEINYMH
no o0pa3maM WM aNropuTMaMm, NPUMEHSSI W3BECTHBIC
AQHAJIUTMYECKUE METOJbl MpPH PEHIEHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BHIYMCIICEHUE PACCTOSHUN MEXKIY
JIBYMs TOYKaMH, OT TOYKHM [0 MNPSAMOH, OT TOYKH [0
TUTOCKOCTH, MEXK]Ty CKPEIIMBAIOIIMMUCS TPSMBIMHU;

pemaTh 3a7add Ha HaXOXKJICHHE T€OMETPUYECKUX BEITHYHH
no oOpa3uaM WM aNropuTMaM, IPUMEHsSI H3BECTHBIE
AQHAJTUTHYECKUE METOJbl TPH PEHICHUH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7lad Ha BBIUYMCIEHUE YIJIOB MEXIy
CKPCIIMBAIOIIMMUCS  TMPSIMBIMH, MEXIy HOpAMOA U
IUIOCKOCTBIO, MEX /1Y IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;
BBIUUCIIATE  OOBEMBI M IUIOMIANM  TOBEPXHOCTEU
MHOTOI'PAaHHHMKOB (IIpU3Ma, MUPaMUAa) € HPUMEHEHHEM
(GopMyI, BBIYMCIATH COOTHOUICHHS MEXIy TIIIOMIAIIMHU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAHHHUKOB;
OTIEPHPOBATH TOHATUSAMHU: CHMMETPHS B IPOCTPAHCTBE,
LEHTP, OChb M IUIOCKOCTb CHMMETpPUH, LEHTP, OCh U
IJIOCKOCTh CUMMETPUU (QUTYPBI;

U3BJIeKaTh, MpeoOpa3oBbIBAaTh U HHTEPHPETHPOBATH
UHPOPMALIMIO O TIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX
¢urypax, MpeICTaBICHHYI0 Ha 4YepTekaX M PpHUCYHKax;
OpPUMEHSATh  TeoMeTpudyeckne (akTbel A penieHus
CTEpEOMETPUYECKUX 3a/ad, MPEeAroaralouMx HECKOJIbKO
[IarOB PEIICHHs, €CIIM YyCJOBUS NPHUMEHEHHs 3a/JaHbl B
SBHOM hopme;

OPUMEHSATh MPOCTEUIIME TPOTrpaMMHBIE  CpelcTBa U
3JIEKTPOHHO-KOMMYHMKAIIMOHHbIE CHUCTEMBI NPU pPELICHUU
CTEPEOMETPUYECKUX  33/a4,  TNPUBOIUTH  NPUMEPHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IMPHPOJE U KU3HH,
pacrio3HaBaTh  MPOSBICHHE  3aKOHOB T'E€OMETPUU B
UCKYCCTBE;

NPUMEHATh  TOJIyYEHHBIE  3HAaHWS  HAa  TPaKTHKE:
aHATM3UpOBaTh  peallbHbleé CHUTyalluh U  TNPUMEHATH
U3ydeHHBIE TIOHSATHS B TPOIECCe IMOWCKA PEHICHUs
MaTeMaTHYECKU copMynUpOBaHHON pooIeMBl,
MOJICITUPOBATh peaIbHbIC CUTYAIlMH Ha SI3BIKE TEOMETPHH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENH C HCIOJIb30BaHUEM
TE€OMETPUYECKUX TOHITHH M TEOopeM, armaparta ainreOpsl,
pelaTh MpakTHYeCKHe 3aJauu, CBSI3aHHbIE ¢ HAXOXKJICHUEM
T€OMETPHUYECKUX BEITHUHH.




OTIEpUPOBATh TOHATUSMHU: WIHHIPUYECKAs MOBEPXHOCTb,
oOpa3yromue IWIMHIPUYECKON IMOBEPXHOCTH, LHIUHAD,
KOHMYECKasi TOBEPXHOCTh, OOpasymolmue KOHHYECKOU
MOBEPXHOCTH, KOHYC, chepruieckasi IOBEPXHOCTb;
pacmo3HaBaTh Tena BpamleHus (IIMHIp, KoHyc, chepa u
map); OObSICHATH CITOCOOBI TOJTYYCHHUS TEJ BPAIICHUS;
KJaccu(UIUpPOBaTh B3aMMHOE PAcCIONIOKEHHE Ccepbl U
IUIOCKOCTH; OINEPUPOBATh MOHATUSMHU: IIAPOBOM CErMEHT,
OCHOBAaHHME CETMEHTA, BBICOTA CErMEHTA, LIAPOBOM CIIOW,
OCHOBaHME IIIapOBOTO CJIOS, BBICOTA IIAPOBOIO  CIIOS,
IapOBOM CEKTOP;

BBIUMCIIATH OOBEMBI W IJIOAAM TOBEPXHOCTEH Tem
BpAIllEHUs, TEOMETPUICCKUX TN C TPUMEHEHHUEM (QOPMYIT;
ONEepUPOBATh TMOHATUSMU: MHOTOTPDAHHUK, BIIMCAHHBIM B
chepy U ommcaHHBIH OKOJO cdepsl, chepa, BIUCAHHAS B
MHOTOTPaHHUK WU TEJIO BPALICHHUS;

BBIYUCIISATH COOTHOIIICHHS MEXTY IO/ ISIMH
MOBEPXHOCTEH 1 00BEMaMU TOAOOHBIX TEI;

n300paxaTh u3yyaembie (GUTYpBI OT PYKU U C IPUMEHEHUEM
MPOCTBIX YePTEKHBIX HHCTPYMCHTOB;

BBITMIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKH W3 PUCYHKOB
IPOCTBIX OO0BEMHBIX (UTYp: BHI CBEpXy, COOKy, CHH3Y,
CTPOUTH CEUEHUS Tell BpallleHUs;

W3BJICKATh, HMHTEPIPETHUPOBATH W  MPEOOpPa3OBHIBATH
uH(GOPMAIIMI0O O MPOCTPAHCTBEHHBIX T'E€OMETPHUUECKUX
durypax, mpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX;
OTIePUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJHATh JICHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHUS
BEKTOPOB U YMHOXKEHHUsS BEKTOpa Ha YHUCIO, OOBICHATH,
KaKHUMH CBOMCTBaMHU OHHU 00JIa[al0T;

MPUMEHSTH MTPaBUJIO Tapasieenumea;

OTIEpUPOBATH TMOHATHSAMH: JCKAPTOBBI KOOPJHMHATHI B
MPOCTPAHCTBE, BEKTOP, MOJYyIb BEKTOpa, pPaBEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOPA, YroJl MEXIY BEKTOpaMH,
CKaJsipHOE TPOM3BEJCHHE BEKTOPOB, KOJJIMHEAPHBIE U
KOMIUTAaHAPHBIC BEKTOPHI;

HaXOJUTh CYMMYy BEKTOPOB M NPOU3BEIECHUE BEKTOpa Ha
YHCIIO, YTOJ MEXIY BEKTOPaMH, CKAIIIPHOE TPOU3BEICHUE,
packiaabiBaTh ~ BEKTOP MO JIBYM  HEKOJUIMHEApHBIM
BEKTOPaM;

3a/laBaTh IUIOCKOCTh YpaBHEHHEM B JIEKApTOBOW CHCTEME
KOOpJMHAT, TPHMEHATH TeoMeTpudeckue (aKThl IS
pelIeHUs CTEPEOMETPUUYECKUX 3a7ad, MPEAroiararomx
HECKOJIBKO IIIarOB PEIICHUS, €CIH YCIOBHUS IMPUMEHEHHS
3a/laHbl B IBHOU (hopMe;

pemiath  MPOCTEHIIME TEeOMETpPHYEeCKHe  3aJayd  Ha
MPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO METO/Ia;

pemiath 3alayd  Ha JOKa3aTelIbCTBO MAaTEMaTHYECKHX
OTHOIICHUH M HAaXO0XJICHHE T€OMETPUUYECKUX BEIHYUH I10
oOpasiiaM WM aTOPUTMaM, TTPUMEHSISI U3BECTHBIC METOJIbI
IIPH PEIICHUU CTaHIAPTHBIX MaTEeMaTHUECKUX 3aJ1ay;
NPUMEHSTh MPOCTEHIIMEe TPOrpaMMHBIC  CPEJICTBA |




ANIEKTPOHHO-KOMMYHUKAIIUOHHBIE CHUCTEMbl NPU PEUICHUU
CTEPEOMETPUYECKHX 3a/1a4;

MPUBOAUTH MPUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH B
NPUPOJE M JKU3HU, PACIIO3HABaTh IPOSIBICHHE 3aKOHOB
FE€OMETPUH B UCKYCCTBE;

MPUMEHATh  IOJYYEHHbIE  3HAHUS  HA  IPAKTHKE:
aHAJIM3UPOBATh  peajbHbIE CUTyallMd U  NPUMEHSTh
U3y4YEHHbIE TIOHATHS B IPOLECCE IOMCKA pEeUIeHUs
MaTEeMaTUYECKU chopMyITUpPOBaHHOMN POOJIEMEI,
MOJICJINPOBATh pealbHbIE CUTYallUH Ha SI3bIKE T'€OMETPHH,
UCCIJIEI0BATh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
FeOMETPUUECKUX MOHSTUH W TEopeM, ammapaTta anreOpbl,
pelaTh IPaKTUYECKHUE 3a/1a4M, CBSI3aHHbIE C HAXO0XJIECHUEM
F€OMETPUYECKHUX BEJIMYUH

Teopust BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJIUIIBI U JUArPAMMBbI;

OIEpUpPOBaTh MOHATUSIMHU: CpeAHee apu(pMETHYECKOE,
MeaMaHa, HauOoJjblllee, HAaUMEHbIEE 3HAYEHHUE, pa3Max
MacCHBa YMCJIOBBIX JaHHBIX;

OTIEPUPOBATH MOHITHAMU: CIyYalHBIA SKCIEPUMEHT (OTIBIT)
U ciy4aiiHOoe ~ cOObITHE,  OJJEMEHTapHOE  COOBITHE
(37IeMEHTapHBI HUCXOMA) CIIy4alHOTO OIbITA, HAXOIUTh
BEPOSITHOCTH B OIBITaX C PABHOBO3MOKHBIMU CIIy4ailHBIMHU
COOBITUSIMM, HAxXOJUThb U CpPaBHUBATh BEPOATHOCTHU
COOBITHIA B U3YYEHHBIX CIYYailHBIX SKCIIEPUMEHTAX;
HaxoJUTb W (OPMYIHPOBATH COOBITHS: TMEPECECUCHHE U
o0BeIMHEHNE AHHBIX COOBITH, cOOBITHE,
IPOTUBOMNOJIOXKHOE JITaHHOMY COOBITHIO, TOJb30BaThCS
quarpamMmamu - Odnepa U QopMyJod  CIOKEHUs
BEPOATHOCTEN MPH pEIIeHUH 3a]1a4;

ONEpUpPOBaTh  MOHATUAMH:  YCIOBHAs  BEPOATHOCTb,
HE3aBUCHMbIE  COOBITHS, HAaXOIUThb  BEPOSTHOCTU  C
MOMOILIbIO TMPaBWJIAa YMHOXKEHHUs, C TOMOUIBI0 JepeBa
CIIy4alHOTO OIIBITA;

MPUMEHSTh KOMOWHATOPHOE TPABUIO YMHOXKEHHUS TpPHU
pelIeHnH 3a/ay; OIEepUPOBaTh MMOHATHSMH: HCIBITAaHUE,
HE3aBUCUMBIE HCIIBITAHUS, CEpPUsl HCHOBITAHUW, yCHex u
HeyJaya, HaxOJuThb BEPOSTHOCTU COOBITMH B Cepuu
HE3aBUCUMBIX MCHBITAHUWA 1O MEPBOro YycCHexa, HaXOJWThb
BEPOATHOCTH COOBITHI B cepuH UcnibITaHui bepHyiu;
ONEepUpPOBaATH MOHATUSAMU: ciyvaitHas BEJIMYMHA,
pacrpeziefieHue BeposTHOCTEN, 1UarpaMMa pacrpeieeHusl.
CpPaBHUBATh BEPOSTHOCTU 3HAYEHUU CIy4alHON BEIMYHUHBI
0 paclpeIeNIEHUIO UM ¢ TOMOUIBIO AUATPAMM;
ONEpUpPOBaTh IMOHSATUEM MATEMATHUYECKOTO OXUIAHUS,
MPUBOAUTH TPUMEPHI, KaK MPUMEHIETCS MaTeMaTH4YECKOe
0XKHJIaHHE cilIy4yalHOMI BEJTMYUHBI HaxO0/IUTh
MaTeMaTUYeCKOe OXKHUJAaHNUE MO0 TAHHOMY pacipe/leleHHIO;
UMETb MPEJCTABICHNE O 3aKOHE OOJIBIINX YHCENT;

MMETh NPEJCTABIEHNE O HOPMAJIbHOM paclpeeeHuu
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