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1 HACIHOPT PABOYEM ITPOT'PAMMBI YYEBHOT'O INPEAMETA
OYVYII.04 MaTremaTuka

1.1 O6aacTb npUMeHeHHUs MPOTrPaMMBbI

Peanuzanus cpennero o6miero obpaszoBanust B mpexaenax OIl CIIO mo
IporpaMMe TMOATOTOBKH CIELUUAIMCTOB CPEJHEr0 3BeHa MO CHEIUAIbHOCTH
21.02.19 3emneyctpoiictBo B cooTBeTcTBUU C OI'OC CIIO mno cnenuaibHOCTH
21.02.19 3emneyctpoiictBo ¢ yderoM TpeboBanuit ®I'OC cpeanero oOiero
oOpa3oBaHUs, YTBEPKICHHOTO MprukazoM MunoOpHayku Poccun ot 17.05.2012 No
413 ¢ u3MEeHEHUSIMH, BHECEHHBIMU MpHKazaMu MUHHCTEPCTBA MPOCBEICHUS
Poccuiickoii ®@enepanun ot 12 aBrycra 2022r. Ne732 u ot 27 mexabpsi 2023r.
Nel028 wu denepanpHOil 00pa3oBaTENbHONW MPOTPaMMBbl CPEAHETO OOIIETO
oOpa3oBaHus, YTBEPKIACHHOU TPUKa30M MUHHUCTEPCTBA ITpocBenieHns Poccuiickoi
®epnepanuu ot 18 masg 2023r. Ne371.

12 O6mas  xapakrtepuctuka y4deOnoro mpeamera OVIL.04
MartemaTHKa

VYueOnnii kypc OVIL.04 MaremaTrmka sBIs€TCA OJHMM U3 HaumOoJee
3HAYMMBIX B IMPOTrpaMMeE CpPEIHEro 0OIIero oOpa3oBaHUs, MOCKOJbKY, C OIHOU
CTOPOHBI, OH OOECIEYUBAECT HMHCTPYMEHTAIbHYIO 0a3y [ HU3Y4eHUs BCeEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrOoll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
aOCTpaKTHOE MBIIUICHHE O0YYarolUXCs Ha YPOBHE, HEOOXOAUMOM JJII OCBOEHUS
y4eOHBIX KypCOB HH(OpPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH. B
pamkax yueOHoro kypca OVIL.04 Maremarumka oOydarouidecss OBJIAJIEBAIOT
YHHUBEPCAJbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpass (opMyJIupyeT CBOH
JOCTIDKEHUSI B MaTemaTudeckoit gopme. YueOnniii kypc OVIL.04 MartemaTuka
3aKJIaJbIBA€T OCHOBY I YCHEIIHOTO OBJIQJICHHUsS 3aKOHaMU (U3UKH, XHUMHUH,
OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJACHLUN 3KOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LU(QPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIB30BaTh UX B IIOBCEIHEBHOM KU3HU. B TOXe Bpems
OBJIaJICHUE  AOCTPAKTHBIMM M  JIOTUYECKH CTPOTMMU  MaTE€MaTUYECKHUMH
KOHCTPYKIUSIMA Pa3BUBAET YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTh YTBEPXKJICHHS, MCIOJb30BaTh O0OOOIIEHME W KOHKPETH3ALHUIO,
abCcTparupoBaHKE U AHAJIOTHIO, (DOPMUPYETKPEATUBHOE U KPUTUUYECKOE MBIILIJIEHUE.
B xome wusyuenus OVYIL.04 MaremaTuka Ha YypOBHE CpPEIHET0 OOIIEro
oOpa3oBaHus 00y4aroUIMecs MOJYyYalOTHOBBIN OMBIT PEIICHUS MPUKIAIHBIX 3a7a4,
CaMOCTOATENLHOTO MOCTPOCHUAMATEMATHUYECKUX MOJIENIEH pealbHbIX CUTyalud U
WHTEPHpPETallud  TOJIyYEHHBIX  pPELIEHUH, 3HAKOMATCS €  IPUMEPAMH
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJIE, HAYKE U B HCKYCCTBE, C
BBIIAIOIIMMUCS MaTeMaTUYECKUMHU OTKPBITUSIMU U UX aBTOpaMu. Y4eOHbIN Kypc
OVYI1.04 MaTtemaTuka o0Ji1afjaeT 3HAUYUTEIbHBIM BOCIUTATEILHBIM ITIOTEHIIUATIOM,
KOTOpPBI peanm3yeTcs Kak 4dYepe3 Y4YeOHBI Marepuan, CIoCOOCTBYIOIIHMA
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W uepe3 crnenudpuky ydeOHOU
JESITeIIbHOCTH, TpeOyromieit CaMOCTOSITEIbHOCTH, aKKypaTHOCTH,
MPOJOJKATEILHON KOHIIEHTPAlMM BHUMAHUSI U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN
pe3yJbTar.



1.3 leau nzyuenusi yueonoro npeamera OYIL.04 Marematuka:

- (opMHpoBaHHE LEHTPAJIBHBIX MaTEeMAaTHUYECKUX TMOHATHH (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas (Qurypa, mnepeMeHHas, BEpPOATHOCTb, (YHKIIHUs),
00eCneUYnBaAIOIIUX TMPEEMCTBEHHOCTh M MEPCIEKTHUBHOCTH MAaTEMaTHYECKOTO
00pa3oBaHMs 00YJIArOIINXCS;

- MOJIBEICHHE OOYYalolMXCsl Ha JIOCTYIIHOM JMJii HUX YpPOBHE K
OCO3HAHWIO B3aMMOCBSA3M MATEMATHUKU W OKPYKAIOUIEr0 MHpa, IOHUMaHUE
MaTEeMaTHUKH KaK YacTU OOIIEH KyJIbTYphl YEJIOBEUECTBA;

- pa3BUTHE UHTEIUICKTYaJbHBIX M  TBOPYECKHMX CIOCOOHOCTEH
oOyJaromuxcs, TM03HABATEIbHOW aKTUBHOCTH, MHCCIEIOBATEIbCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS, UHTEpeca K U3yYCHUIO MAaTEeMaTHKH,

- dbopmupoBaHrue (QPYHKIIMOHAIILHOM MaTeMaTU4eCKOW TIPaMOTHOCTH:
YMEHMsI PACIIO3HAaBATh MAaTEMAaTUYECKUE aCHEKThl B pEalbHbIX KMU3HEHHBIX
CUTyalUsiX W TpU M3YyYEHUU JIPYrUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, (pOpMyIHUPOBATh UX HA SI3IKE MATEMATUKH H
CO3/1aBaTh MaTEMAaTHYECKUE MOJICIH, NMPUMEHATH OCBOCHHBIM MaTeMaTHUYECKHUN
amnmapar Uil pelieHus MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJ]la4, MHTEPIPETUPOBATh U
OLICHUBATh MOJyYEHHBIC PE3YIbTATHI;

- (dopMHUpOBaHHE TMPEJICTABICHUS O TEOMETPHUH KaK YacTh MHPOBOM
KYJBTYpPBbI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

- (popMuUpOBaHUE NPEACTABICHUS O MHOTOTPaHHUKAX U TeJIaX BPAIeHUsI KaK
O BAKHEHIIMX MATEeMaTHMYECKHUX MOJENSIX, MO3BOJSIOIIMX ONUCHIBATH U W3Yy4aTb
pa3HbI€ SIBJICHUS OKPYKAIOIIET0 MUpA;

dbopMupOBaHUE YMEHHSI paclio3HaBaTh HA YEPTEXKAX, MOJIEISIX U B pEATbHOM
MUPE MHOTOTPAaHHUKH U TeJia BPaICHHUS;

- OBJIQJICHWE METOJIaMHU PEIIeHUs 3a]a4y Ha MOCTPOSHHS Ha M300pakKeHUAX
POCTPAHCTBEHHBIX (PUTYD;

- (GOopMHpOBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSMH O
MHOTOTPaHHHUKAX W TellaX BPAILICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

- OBJAJICHUE AQJITOPUTMAMH  pEIICHWs OCHOBHBIX THIIOB  3ajad,
dbopMupoBaHE yMEHHsI MPOBOJUTH HECIOXKHBIE JTOKA3aTeIbHBIE PACCYKICHUS B
XO/JI€ pelICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a]1a4 ¢ IPAKTHUECKUM COJIEP)KAaHUEM;

- pa3BUTHE  HHTEUIEKTyaJbHBIX W  TBOPYECKMX  CHOCOOHOCTEM
oOyJaromuxcs, I03HABAaTEIbHOW aAKTUBHOCTH, MHCCIEIOBATEIbCKUX YMEHUH,
KPUTHUYHOCTH MBIILJICHUS;

- ¢dopmupoBanne  (QYHKIIMOHATBLHONW  TPaMOTHOCTH,  pEJIEBAaHTHOMN
rE€OMETPUU: YMEHHE pacro3HaBaTh NPOSBICHUS TE€OMETPUUYECKUX TOHSATHH,
O00BEKTOB ¥ 3aKOHOMEPHOCTEH B peabHBIX )KU3HEHHBIX CUTYaLIUAX U IPU U3YUCHUH
JIpYyTUX Yy4eOHBIX TPEAMETOB, MPOSBICHUS 3aBHUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynIMpoBaTh UX Ha S3BIKE TEOMETPUHU U CO3/1aBaTh T€OMETPUYECKUE MOJEIH,
NPUMEHATH OCBOCHHBIM TEOMETPUYECKUI ammapar ajs pelIeHUs MPaKTHKO -
OPUEHTHPOBAHHBIX 3aJa4, WHTEPIPETUPOBATh W OICHUBATh IOJyYEHHBIC
pe3yIbTaTHI

1.3 Mecrto yueonoro mpeamera OVYIL.04 Maremaruka B CTPYKType
MIICC3:



VYueonsiii npeamer OYIL.04 MaTtemaTuka sSBIsSETCS YICOHBIM MPEAMETOM
oOsi3aTtenbHONM TpeameTHoW obmactu «Marematuka u uHpopmarukay OI'OC
CpeaHero o01ero 0opa3oBaHusl.

B yuebnom mmane IIIICC3 yueOnswiii npeamer O YII.04 Martemaruka
BXOJIUT B COCTaB 00111e00pa30BaTEIbHBIX YUEOHBIX TIPEIMETOB.

[Ipu »stoM wu3ydenne yueOHoro mpeamera OVIL.04 MaremaTuka
PEIyCMOTPEHO Ha 0A30BOM YPOBHE M HANPABIIEHO HA JIOCTMXKEHHE JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX PE3yIbTaTOB.



2. INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA OVYIIL.04 MATEMATHUKA
JINMUHOCTHBIE PE3VYJIBTATHI

1) rpakAaHCKOTO BOCIUTAHUS: COPMHUPOBAHHOCTh IPaXKTaHCKOW MO3UITUH
oOy4Jaronierocsi Kak akTUBHOTO U OTBETCTBEHHOI'O 4JIEHA POCCHICKOro 0OIecTBa,
MPEACTAaBICHUE O MAaTeMAaTHUYECKHX OCHOBaX (YHKIMOHUPOBAHMS PA3THUYHBIX
CTPYKTYp, SIBIICHHHA, TPOIEIYyp TPaKIaHCKOTO 0O0mecTBa (BBIOOPHI, OMPOCHI U
JIpyroe), YyMEHHE B3aWMOJICHCTBOBATH C COLMAJIbHBIMU HWHCTUTYTaMHU B
COOTBETCTBHH C UX (YHKIIUSIMH ¥ HA3HAYCHUEM;

2) TMaTPHOTHYECKOTO BOCHHUTAHUA: CHOPMHUPOBAHHOCTH POCCUHCKOU
IPAXKIAHCKON MACHTUYHOCTH, YBAXKECHHS K MPOULIOMY U HACTOSIIIEMY POCCUUCKOM
MaTeMaTUKH, [ICHHOCTHOE OTHOUIEHUE K JIOCTHXKEHUSIM POCCHICKMX MAaTeMaTUKOB
U POCCHUUMCKOW MAaTEMATHYECKOM IIKOJbI, MCIOJIb30BAHUE 3TUX JOCTHKEHHUU B
JIPYTUX HayKaX, TEXHOJIOTUSX, C(pepax SIKOHOMHUKHU;

3) DyXOBHO-HPABCTBECHHOT'O BOCIUTAHUS: OCO3HAHHE JYXOBHBIX IIEHHOCTEH
POCCHIICKOTO Hapojaa, CPOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHYECKOTO
MOBEJICHUS], CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUI HAyKH H
JEATEIIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIJAa B IOCTPOEHUE YCTOMYUBOTO
OymymIero;

4) 5CTETUYECKOT0 BOCITUTAHHUSA: 3CTETHYCCKOE OTHOIICHUE K MHUPY, BKITFOUAs
ACTETUKY MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jad, pEIICHUH,
paccyXAeHUN, BOCIPUUMYUBOCTh K MATEMAaTUYECKUM ACHEKTAM Pa3IUYHbIX BUOB
HCKYCCTBA;

5) ¢usnyecKoro BOCHMUTAHUSA: CHOPMHUPOBAHHOCTH YMEHHS TMPUMCHSTH
MaTeMaTU4YeCKUe 3HAHMsI B MHTEpecax 3J0pOBOTO M OE30MacHOT0 00pasza >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pOBBIO  (30pOBOE TMHUTaHHE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHUM MW OTAbIXA, peEryjsipHas (Qu3ndecKas
aKTUBHOCTb), (U3UYECKOE COBEPIICHCTBOBAHUE TIPU 3aHITUSAX CHOPTUBHO-
03JI0POBUTENILHOM JAEATEIBbHOCTHIO;

6) TpymOBOr0O BOCHHTAHHS: TOTOBHOCTh K TPYyIy, OCO3HAHUE IIEHHOCTH
TPYIOJIIOOUS, UHTEPEC K pa3Nu4HbIM chepam NnpodhecCHOHATBHON IESTEIBHOCTH,
CBS3aHHBIM C MaTEMaTUKOW W YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIiei
npodeccu M peain30BbIBaTh COOCTBEHHBIE KW3HEHHBIE IIJIaHbl, TOTOBHOCTH U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO U CaMOOOpa30BaHUIO Ha
NPOTSHKEHUW BCEM KU3HM, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B PEIICHHUU
MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HAPaBJIECHHOCTH;

7) 9SKOJOrMYECKOr0 BOCIHUTAHHS: C(HOPMHUPOBAHHOCTh AIKOJOTHUECKOM
KYJbTYpbI, TOHUMaHUE BIUSHUS COI[UATBLHO-PKOHOMHUUYECKUX MPOIIECCOB Ha
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COCTOSIHUE TIPUPOIHON U COIMATBHONU Cpe/ibl, OCO3HAHHE II100aIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOJIEM, OPUEHTAIMSI Ha MTPUMEHEHUE MATeMAaTHUYEeCKUX 3HAHUN
JUTSL pelIeHus 3a1a4 B 001acTH OKPY>KaOIIeH cpejibl, INIAaHUPOBAHUE MOCTYIKOB U
OILICHKU UX BO3MOJKHBIX MOCJEACTBUI JIJIsl OKPYXKAIOIIEH CpeIbl;

8) IeHHOCTH HaydYyHOTO TIO3HAHHS: CPOPMHPOBAHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKW U OOILECTBEHHOU
MPAKTUKHW, TMOHUMAaHUE MAaTeMAaTHYeCKOW HayKd Kak chepbl YeIO0BEUYECKOU
NESATEIbHOCTH, ATAaNoB €€ Pa3BUTHUA U 3HAYMMOCTHU JUIsl pPa3BUTHUS LUBUIM3AINH,
OBJIaJICHUE SI3bIKOM MAaTE€MAaTUKH W MAaTeMAaTHYeCKOW KYyJIbTYpOWl Kak CpelICTBOM
MO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIIATH MPOEKTHYIO M HUCCIEI0BATEIHCKYIO
NeSATEeIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VYJIbTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBble jioruvyeckue geiicTBus:

BBISBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUUYECKUX
00BEKTOB, MOHSTHM, OTHOLIEHUH MEXTy MOHATUIMHU, (POPMYITUPOBATHONIPECICHHUS
MOHSTUH, yCTAHABIMBATH CYIIECTBEHHBIN IPU3HAK KJIaCCU(UKAITUN, OCHOBAHUS JIsI
0000IIIeHUsT U CpaBHEHHUSA, KPUTEPUH MPOBOJAMMOIrO aHalu3a; BOCIHPUHUMATD,
dbopmynupoBaTh U TpeoOpa3oOBBIBATH  CYXKJACHUS:  YTBEPAUTEIbHBIE U
OTpHUIIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U UIIPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAONIOJACHUAX U YTBEPXKACHUSX, MpeJjarath KpUTEpUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JieJIaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CaMOCTOSITEIIHO JI0Ka3aTeNbCTBA MaTeMaTUYECKHUX
YTBEpKJICHUM (MpsMble W OT TMPOTUBHOTO), BBICTPAWBATh APTYMEHTAIIHIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBI; BBIOMpPATh CIOCOO pelieHus: yuyeOHOU 3aiauu (CpaBHHMBATh HECKOJIBKO
BapUAHTOB PEIIEHUS, BRIOUPATh HanboIee MOAXOISAIINN ¢ Y4ETOM CaMOCTOSTEIIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbie nucciienoBare/ibCKue 1eCTBHA:

HCIIOJIB30BaTh BOMPOCHl KAaK MCCIEAOBATEIBCKUN HHCTPYMEHT MO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (GUKCHpPYIOLIME  NPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE W JIlaHHOE€, (POpMHUpOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO MTO3ULIUI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIBHO CINTAHUPOBAHHBINA KCIIEPUMEHT, UCCIICJOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTeMaTUYECKOTO 00BEKTA, SIBICHMS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSMU, IPOLECCAMU;
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CaMOCTOSITENILHO (POPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pe3yibTaTaM
OpOBEAEHHOIO  HAOIMIOACHMS, MCCIEAOBAaHUS, OLEHUBaThb JOCTOBEPHOCTb
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOLIECCa, a TAKXKE BBIIABUIaTh
IIPEATIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSAX.

Pa6ora ¢ ungopmanmei:

BBISABJIATH A€(PUINTH UHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETA HA
BOIIPOC U IS PELLICHHUS 3a/1a4U;

BbIOMpaTh MHPOPMALUIO U3 UCTOYHUKOB PA3JIMYHbIX TUIIOB, aHAIIU3UPOBATh,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALUIO Pa3IMYHBIX BUJOB U GOpM
IIPEACTABIICHMUS;

CTPYKTYpUpPOBaTh MH(OPMALMIO, TPEACTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uH(popmanuu o CaMOCTOSITEJIBHO
c(OpMYIMPOBAHHBIM KPUTEPUSAM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIe eiiCTBUSA:

BOCIPUHUMATh U (POPMYIUPOBATH CYXKJAECHHUSI B COOTBETCTBUU C YCIIOBHUSIMHU
U LEISIMHU OOILIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U INHMCbMEHHBIX TEKCTaX, JAaBaTh IOSCHEHUs II0 XOIy PEUICHUs 3aJauyM,
KOMMEHTUPOBATH I10Jy4YECHHBIN pE3yJIbTaT,;

B X0Jie 00CYXJIeHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMBI,
po0JIeMBbI, pelIaeMoil 3a/1a4u, BbICKA3bIBaTh UJI€U, HALIEJIEHHbIE HA TOMCKPELIEHUS,
CONOCTABJIATh CBOU CYXKIEHHUS C CYXICHHUSAMHU JPYIMX YYaCTHUKOB JIHAJIOTra,
oOHapyXuBaThb pa3jidyu€ MW CXOACTBO TMO3UIMK, B KOPPEKTHOH Qopme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUS 3a1a41, DKCIIEPUMEHTA, UCCIIEI0BAHu,
POEKTa, CaMOCTOSATEIbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHHBEpPCAJIbHbIE Y4eOHbIC ACHCTBUA

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM PEUICHUS 3a/1a4, BHIOMPATh CIIOCOO PEIICHHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAJIbHBI HHTEJJICKT:

BJa/JIeTh HaBBbIKAMM  IIO3HABATENBbHOW  pediekcuu Kak  OCO3HaHMS
COBEPLIAEMBIX ACHUCTBUM U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YyJIbTATOB, BIAJAETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTpPOJSI Ipoliecca M pe3yjbTaTa peIIeHus
MaTeMaTHYECKOHN 3aJ1auM;



NPEeABUAETh TPYJHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPU PEUICHUU 3aJauu,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJIEHHBIX OIIMOOK, BBIABJICHHBIX TPYAHOCTEW; OILEHUBATh COOTBETCTBHE
pesyibTaTa 1M U YCIOBUSIM, OOBACHITh MPUYUHBI JOCTHXKECHUS WIU
HEJOCTI)KCHUS PE3yJIbTaTOB JIEATEIHHOCTH, HAXOJIUTh OLIMOKY, JaBaTh OIECHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJIbHOCTb:

MOHUMATh U WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYATbHOU
paboThl TpU pelIeHUH Y4YeOHBIX 3a7ad, NPUHAMATH IEJb COBMECTHOI
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThI, paclpeicisiTh
BUJIBI pa0OT, IOrOBApPUBATHCS, 0OCYKIATh MPOIIECC U pe3yJIbTaT paboThl, 0000IIATh
MHEHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (popmax padoThl (00CYykaeHUs, OOMEH MHEHHIA,
«MO3TOBBIC IITYPMbD» U UHBIE), BHITIOIHATH CBOIO YacTh pa0OTHl U KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJIC€HAMH KOMaH/bl, OIICHWBATh KAYE€CTBO CBOETO BKJIaja
B OOmMi TOPOAYKT MO KpUTEpUsiM, CGHOPMYJIUPOBAHHBIM YYaCTHUKAMHU

B3aMOJICHCTBHSL.
ITPEJIMETHBIE PE3VYJIbTATHI

Yuci1a M BbIYUCICHUSA:

OIIEPUPOBATh IOHATHUAMH: pPALMOHAIBHOE U JEUCTBUTEIBHOE YUCIIO,
HaTypaJIbHOE, LIEJ0€ YMUCI0, OOBIKHOBEHHAass U JAecSITHUYHas ApoOb, MPOILCHTHI,
MCIIOJIb30BaTh IPU3HAKHU ACIIMMOCTH LIEJBIX YUCEI, PA3JIOKEHUE YHCIIA HA IIPOCTHIE
MHOYUTEIN JUIsl PEIICHUS 3a/1a4;

BBINIOJIHATh ~ apu(MeTHYEeCKHe  Oomepalud ¢  palMOHAIbHBIMU U
JEWCTBUTEIbHBIMU YUCIIAMU;

BBINIOJIHATH MPUOIMKEHHBIE BBIYMCIICHHUS, UCIIONb3Ysl MPaBUIa OKPYTJIEHUS,
JIeJaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BbIYMCICHUN;

OIEPUPOBATH NOHATHUAMU: CTEIEHD C LEJIBIM U PALlMOHAJIBHBIM I10KA3aTelIeM,
cTaHjnapTHas ¢opMa 3amucH JACHCTBUTEIBHOIO YHCJIA, KOPEHb HATypajJbHOU
CTEIEeHHU, UCII0JIb30BaTh MOAXOIAILYI0 (OpMY 3alUCH EHCTBUTENBHBIX YnCeN AJIs
peleHns MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX;

ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC ¥ TaHI'€HC IPOU3BOJIBHOIO YIJIA,
UCIOJIb30BaTh 3aMKCh IPOU3BOJBHOTO YIJIa Yepe3 00paTHbIe TPUTOHOMETPHUECKHE
byHKINY,

ONepUpOBaTh MOHATUSAMHU: JOrapu(p™M yucia, AECATUYHbICE W HATypajbHbIC
JorapuQMbl.

YpaBHeHHS U HEPABEHCTBA!

ONEPUPOBATH MOHATUAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, LEJOE,
palrOHAIbHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BBITNIOJIHATh MPE0Opa30BaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUN MU pelaTh
TPUTOHOMETPUYECKUE YPABHEHUSI;
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BBITMIOJHATh MPEOOpa3OBaHUs LIETbIX, PALUOHAIBHBIX U HPPALMOHAIBHBIX
BBIPQXEHHI U peliaTh OCHOBHBIE TUIIBI LEBIX, PAIIMOHANBHBIX U UPPALUOHATBHBIX
YPaBHEHUI U HEPABEHCTB;

MPUMEHSTh YPABHEHUSI U HEPABEHCTBA JJIsl PEIICHUS] MaTEMaTUYECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTe HAYKH U PeabHOM KU3HH;

MOJICJIMPOBATh pEaJIbHbIE CUTYyallMM Ha S3bIKe aireOpbl, COCTaBJISATh
BBIDOKEHUsS, ypaBHEHHUS, HEpPABEHCTBA [0 YCJIOBHUIO 3aJadyd, HCCJIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOJIB30BAHUEM alllapaTta anreopsl;

OPUMEHATh CBOWCTBAa CTEMEHWM Ui MpeoOpa3oBaHUS  BBIPAKEHUM,
ONEPUPOBATh TMOHATUSMHU: TIOKA3aTEIbHOE YpPaBHEHHE W HEPAaBEHCTBO, pEIIaTh
OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB;

BBIMIOJHATh TMPEOOpa3OBaHUsl BBIPAKECHUN, COAEPKAIIUX JIOTapU(PMBL,

OTIEPUPOBATH MOHATUSAMU: JTOTapu(PMUUIECKOE YpaBHEHNE U HEPABEHCTBO,
pelaTh OCHOBHBIC THUIIbI JOrapu(pMUUECKUX YpaBHEHUU M HEPAaBEHCTB;

HaXOAMUTb PEILICHUS IPOCTEHIINX TPUTOHOMETPHUUECKUX HEPABEHCTB;

ONEpUPOBATh MOHATUSAMU: CUCTEMA JMHEWHBIX YpaBHEHUU U €€ pelleHHeE,
UCIIOJIb30BaTh CUCTEMY JTMHEHHBIX YPAaBHEHUN 11 PEILICHUS MPAKTUYECKUX 3a/1a4;

HaXOAUTh PELIEHUs MPOCTEUIINX CUCTEM U COBOKYIMHOCTEH pallMOHAIbHBIX
YpaBHEHUH 1 HEPABEHCTB;

MOJIEJIMPOBaTh peajbHbIE CHUTyallud Ha fA3bIKE anreOpbl, COCTaBJIAThH
BBIPQXCHUS, YpPaBHEHHUs, HEPABEHCTBA M CHUCTEMbl 10 YCJIOBHMIO 3a/ayd,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara aareopsl.

DOyHKUMHU U TPAPUKH:

OTIepUPOBATh MOHATUSIMH: (PYHKIMS, COCOOBI 3aJanusl GyHKIHUU, 00JACTh
ONpENENECHUs] U MHOXKECTBO 3HA4YeHHM (QYyHKUMHU, Tpaduk (QYHKIUH, B3aUMHO
oOpaTHble (PYHKIINH;

OIEPUPOBATH MOHATHAMU: YETHOCTh U HEUETHOCTD (PYHKIUH, HYIH (QYHKIUY,
IPOMEXYTKH  3HAKOIMOCTOSHCTBA, MepHOoAMYecKas (YHKUUS, [POMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKH OKCTpeMyMmMa (YyHKIUUA, HAuUOOJbIIee W
HauMEHbIllee 3HAuYeHUs (QYHKIUM Ha MPOMEXKYTKE, HCIHOIb30BaTh HX IS
uccienoBanus PyHKIUH, 3aJaHHOU rpaduKkoM;

UCTIONB30BaTh TpaduKyd (YHKIUA IS pEIIeHUS YpaBHEHHIA, CTPOUTh U
yuTaTh rpaduKd JUHEHHON (QYHKUIMHU, KBaApaTUYHOM (YHKUMU, CTENEHHON
(GYHKITUY C LIEeTBIM TTOKa3aTeIeM;

OTEPUPOBATH MOHATUSAMU: TpapUKU TOKA3aTENbHOH, JorapuMUUecKoil u
TPUTOHOMETPUUECKUX (DYHKIMH, N300pakaTh UX Ha KOOPAMHATHOW TUIOCKOCTH H
UCTIONIb30BATh /ISl PEIICHUS] YPaBHEHUI 1 HEPABCHCTB;

M300pakaTh HA KOOPJAMHATHOMN TUIOCKOCTH TpapuKH JIMHEWHBIX ypaBHEHUUN
Y UCTIOJIb30BaTh UX JJISl PELICHUS] CUCTEMbI TMHEHHBIX YPaBHEHUI;

UCIONB30BaTh TIpaduku GYHKIUN A7 KCCIENOBAaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU peUIeHUH 3a]ad U3 JIPYruX y4eOHBbIX NMPEAMETOB M peajbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTemMaTn4yecKkoro aHajimu3a:

ONEpPUPOBATh MOHATHSMH: TIOCIEIOBATEIbHOCTh, apudmernyeckas u
reoMeTpHuecKas MPOrpecCuu; ONEePUPOBATh MOHATUAMU: OECKOHEYHO yObIBaIOIIast
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reoMeTpuyecKas mnporpeccus, cymMmma OECKOHEYHO YOBIBAIOUIEH reoMeTpuuecKon
IIPOrPECCHUH;

3a/laBaTh IOCJIEOBATEIbHOCTH PA3IUYHBIMU CHOCOOAMHM; HCIOIb30BaTh
CBOMCTBA IIOCJIEIOBATEIBHOCTEN M NPOrPECCHN Ul PELICHHs PEeajbHBbIX 3aaad
IIPUKJIAJHOIO XapaKTepa.

OIEpUPOBATh NOHATUSAMU: HENpepbIBHAS (QYHKIUS, IPOU3BOAHAS (PYHKIIHH,
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKHI CMBICI MPOU3BOIHOM AJIs PELICHHUS
3a]1a4; HaXOAUTh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHM, BBIYUCIIATH POU3BOIHBIC
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIHIA;

UCIIOJIb30BaTh MPOU3BOIHYIO IJISl HCCIIeA0BaHUs GYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIEIOBAHUS K MTOCTPOCHHUIO TPapUKOB;

WCIIOJIB30BaTh MPOU3BOAHYIO Ul HAXOXKJICHWS HAWIYYIIETO PEIICHUS B
IIPUKIIATHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a9aX;

ONEpUpPOBATh MOHATUSAMH: IepBooOpa3sHass U  HUHTErpaj, IOHUMATb
reOMEeTpUYECKUN U PU3NYECKUI CMBICI HHTETPaa;

HaXOAUTb IEPBOOOPA3HBIE FITEMEHTAPHBIX (PYHKITHM, BBIYUCIIATH HHTErPal 110
dbopmyne Herorona—JletiOHuia;

pelaTh NpUKIaJIHbIE 3aa49H, B TOM YHCIIE COUUAITBHO-3KOHOMUYECKOTO U
(bu3MYEeCcKOro xapakrepa, CpeJICTBaMH MAaTEMATHYECKOTO aHAIN3A.

MHoskecTBa H JIOTHKA!

ONEPUPOBATh TMOHATUSMH: MHOKECTBO, OIEPAllMM HAJ MHOXECTBAMU;
MCIIOJIB30BaTh TEOPETUKO-MHOXXECTBEHHBIM amnmapaTr sl ONHCAHUS PEaIbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

ONEPUPOBATh  HOHATHUAMMU: ONpENENICHNE,  TEOpeMa,  CIEIACTBHUE,
JTIOKa3aTeIbCTBO.

Crepeomerpus:

OIEPUPOBATH NOHATUAMM: TOUKA, IIPSIMAs, INIOCKOCTh; IPUMEHATH AKCHUOMBI
CTEPEOMETPHUH U CIEACTBUSA U3 HUX IIPU PEIICHUN T€OMETPUUECKUX 3a]1a4;

ONEPUPOBATH MOHATUAMM: NMAPAIIIETBHOCTD U MEPIEHAUKYIAPHOCTD IPSIMBIX
U TIJIOCKOCTEH;

KJIaCCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE;

ONEPUPOBATH TMOHATHAMU: JABYTPAHHBIA YTrOJI, TPAHH ABYTPAHHOIO YIJIa,
pedpo IBYrpaHHOrO yria, JUHEHHBIM yroyi ABYTpaHHOTO yria, TpajycHas Mmepa
JBYTPaHHOTO yTJIa;

ONEPUPOBATh NOHATUAMHU: MHOTOTPAHHMK, BBIIYKIBIA W HEBBITYKJIBIA
MHOTOTPAHHMK, JJIEMEHTBl MHOIOTPAHHMKA, IPABWIbHBIM  MHOTOIPDaHHUK;
pacno3HaBaTb  OCHOBHBIE  BHJBl MHOTOIPAaHHHUKOB  (IMpaMuja, Mpu3Ma,
IPSIMOYTOJIBHBIN Mapaienenumes, Kyo);

KJIACCU(PUIIMPOBATh  MHOTOIPAaHHUKH,  BBIOMpass ~ OCHOBaHMS  JUIA
KJacCU(pUKaUMU (BBIMYKJIbIE M HEBBITYKJIblE MHOTOTPAHHUKH, MpPAaBHIbHBIC
MHOTOI'PaHHHKH, PSMbIE U HAKIIOHHBIE TPU3MBI, TAPAJIJIEIICTIUIIE Ib]);

ONEPUPOBATH MOHATUSAMHU: CEKYIAsl IIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB;
OOBSACHATH MPUHIUIIBI TOCTPOCHMS CEUEHUI, UCTIONb3YsI METOJI CIIE/IOB;
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CTPOUTb CEYEHHS MHOTOIPAaHHHUKOB METOJOM  CJIEOB, BBIIOJHATH
(BBIHOCHBIE) TJIOCKME YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpXy, COOKY, CHU3Y;

pelaTh 3a/1a4i Ha HaXOKIAEHHE T€OMETPUUECKUX BEJIMYMH 110 00pa3LaMuin
aIrOpUTMaM, TPUMEHSS W3BECTHHIE AHAJIUTUYECKHUE METOABl MpPHU PEUICHUU
CTaHJAPTHBIX MATEMaTUYECKUX 3a/lad Ha BBIUYMCIICHUE PACCTOSHUN MEXIy IBYMs
TOYKAMHM, OT TOYKHM JO TPAMOH, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMU;

pemarh 3aa4l Ha HaX0KI€HHE Fr€OMETPUYECKUX BEIUYUH 1O 00pa3LaMuiIn
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTHYECKHE METOJbl MpPH pPELICHUU
CTAaHJAPTHBIX MAaTEMaTUYECKUX 33aJad HA  BBIYUCICHHE YIJIOB  MEXAY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXJIy HOpPsIMOM U IUIOCKOCTBIO, MEXKAY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIIATh 00BEMBI U IJIOLIAAN NOBEPXHOCTEH MHOTOIPAaHHUKOB (IIPU3Ma,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYJI, BBIYUCIIATH COOTHOILIEHUS MEKY IUTOIAIMHU
NOBEpXHOCTEH, 00bEMaMuU MOIOOHBIX MHOTOTPaHHHUKOB,

OIEpUPOBAaTh NOHATHSAMHU: CHMMETPHUsS B IPOCTPAHCTBE, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUH (QUTYPBI;

U3BJIEKaTh, NPEOOPA30BbIBATh W HWHTEPHPETUPOBATH HUHGOPMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTekax U
PUCYHKaX; IPUMEHATh T€OMETpUYecKre (PaKThl IJIs1 PELICHUSI CTEPEOMETPUUECKUX
3a/1ay, MPEeANOJararonX HECKOIbKO 1IAaroB PEIICHHMS], €CIU YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOHM (opMe;

OPUMEHATh NPOCTEHIINE IPOTPAMMHBIE CpPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI IIpU PELIICHUH CTEPEOMETPUYECKUX 3a/]ady;
IPUBOJNUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOJE U KW3HH,
pacno3HaBaTh MPOSIBIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE;

OPUMEHATH TOJyYeHHbIE 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUM W TPUMEHSATh HW3yYCHHbIE MOHITHS B MPOLECCE MOHUCKA pEelIeHUs
MaTeMaTU4YecKu CQHOPMYIUPOBAHHOM MpPOOJEMBbI, MOJEIUPOBATH peajbHbIE
CUTyalluM Ha S3bIKE T[E€OMETPHM, UCCIEN0BAaTh IOCTPOEHHbIE MOJACIU C
MCITI0JIb30BAaHUEM F€OMETPUUYECKUX MOHATUN U TEOPEM, annapara aareOpbl, pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIUUHH.

ONEepUpOBaTh MOHATHAMU: UWIMHAPUYECKAS] MOBEPXHOCTb, 0OOpa3yroIIne
UWIMHAPUYECKOM  TMOBEPXHOCTH,  LWIMHAP, KOHHMYECKass  ITOBEPXHOCTH,
oOpa3yrolire KOHMYeCKONH TOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTb;

pacro3HaBaTh Tejla BpalleHus (LMWIMHIP, KOHYC, cepa U 1ap); 0ObICHATD
CHIO0COOBI MOTYYEeHHsI TEJ BpalCHMUS;

KJIACCU(PUIIMPOBATh B3aUMHOE pacmlojiokeHue cdeppl U  IUIOCKOCTH;
ONEpUpOBaTh IOHATUSAMM: IIAPOBOM CETMEHT, OCHOBAaHHWE CErMEHTA, BBICOTA
CErMEHTa, IIAapOBOM CII0M, OCHOBAHME IIAPOBOr0 CJIOS, BBICOTA IIAPOBOTO CJOA,
IapOBOM CEKTOD;

BBIUMCIIATH OOBEMBI M  IUJIOIIAAM TOBEPXHOCTEW Tel  BpalleHus,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpPMYIT;
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OIePUPOBATH MOHATHSIMHI: MHOTOTPAaHHUK, BITMCAHHBIN B C)epy NOIMMCAHHBIH
okoJ10 cdepsl, chepa, BMUCaHHAS B MHOTOTPAHHUK WJIHM TEJIOBPAIIICHHUS;

BBIYUCIIATH COOTHOIICHUS MEXAY IJIOMAISIMA TTOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TENT;

n300paxarh m3ydaemble (PUTYpHI OT PYKH U C TMPUMEHEHHEM MPOCTHIX
4epTEXHBIX UHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIE) TUIOCKUE YSPTEKH U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI CBEpXy, COOKY, CHU3Y, CTPOUThH CCUCHHUS TEJI BPAIICHUS,

U3BJICKaTh, HWHTCPIPETHPOBATh M IPEOOPa30BBIBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUICCKUX (PUTYpax, MPEICTABICHHYIO Ha YepTexax H
pUCYHKaX;

OIePUPOBATH MMOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATh JICWCTBUS CJIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHS BEKTOpa Ha YUCIIO0, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIIaf0T;

IPUMEHSTD TPABHJIO TapaJlICIICITUIIC/IA;

OTIePUPOBATH IOHATUSMH: JIEKAPTOBBI KOOPIUHATHI B POCTPAHCTBE, BEKTOP,
MOJIYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAHMHATHI BEKTOpPA, YTOJ MEXKIY
BEKTOPAaMH, CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAaHAPHBIC
BEKTOPBI;

HaXOJWTh CYMMY BEKTOPOB W IIPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKTY
BEKTOpPAMH, CKaJIPHOE IPOM3BEACHUE, PACKIAIbIBATh BEKTOp IO JBYM
HEKOJJTMHEAPHBIM BEKTOpaM;

3aJ]aBaTh IUIOCKOCTh YpaBHEHHEM B JCKApTOBOM CHCTEME KOOpJIWHAT;,
NPUMEHATh TEOMETPUYECKUE (AaKThI I PEHICHUS CTEPCOMETPHUYSCKUX 3ajad,
MIPEIIOJIATAFOIINX HECKOJIBKO MIaroB PEIICHUs, €CIIA YCIIOBUS MPUMEHEHUI3a/1aHbI
B sIBHOU (popme;

pelIaTh MPOCTEUINEe TEOMETPUUICCKUE 33aJa4d Ha TPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/A;

pemiath 3aJadd  Ha JOKA3aTeJbCTBO MATEMATHUSCKUX OTHOIICHUH W
HaX0XJICHWE TCOMETPUUCCKHUX BEJIUYHH 110 00pasliaM HWId alropuTMam, IPUMEHsIs
W3BECTHBIC METO/IBI MPU PEUICHUM CTaHAAPTHBIX MATEMAaTHYCCKUX 3a/1a4;

NPUMEHATh TIPOCTCHUINKME MPOrPaMMHBIC CPEICTBA H  3JIEKTPOHHO-
KOMMYHHKAITMOHHBIC CHCTEMBI ITPH PEIICHUH CTEPEOMETPUUCCKUX 3a]1a4;

IMPUBOJUTH TPUMEPHl MaTEMaTHYCCKHX 3aKOHOMEPHOCTEH B TIPHpOJE U
JKU3HHU, paclio3HABATh MPOSBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE;

NPUMEHSTH ITOJYYCHHBIC 3HAHWS Ha INPAKTUKE: aHAJTU3UPOBATH PEaIbHBIC
CUTyalldd W TPHUMEHATH H3yYCHHBIC IOHATHS B INPOIECCe IOMCKA PEIICHHUS
MaTeMaTHYeCKH C(HOPMYIMPOBAHHOW MPOOJIEMBI, MOJICIMPOBATh PCaIbHBIC
CUTyalldd Ha s3bIKE TEOMCTPUH, HCCICI0OBaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM T€OMETPUUYCCKUX TIOHATHH U TEOPEM, armmapaTa aareOpsbl, peiiaTh
NPAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKICHHUEM IeOMETPHUUCCKHUX BEIMUYHNH;

Teopusi BeposiTHOCTEH:

YUTATh U CTPOUTH TAOJMIIBI ¥ JUArpaMMBI;
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OlepupoBaTh  TMOHATHSMHU:  CpelHee  apudMeTHuecKoe,  MeIuaHa,
HauOoJIblIee, HAUMEHbBIIIEE 3HAUEHHUE, pa3MaX MacCUBa YHUCIOBBIX JaHHBIX;

ONEepUPOBaTh MOHATUSMU: CIYYaWHBIM HKCIEPUMEHT (ONBIT) M CIy4dalHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (PIIEMEHTAPHBIN HMCXOJ) CIYy4allHOTO OIBITA,
HAXOJIUTh BEPOSTHOCTH B OIBITAX C PABHOBO3MOKHBIMHU CITyYalHBIMU COOBITUSIMH,
HAaXOJIUTh W CpPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIyYalHbBIX
AKCIIEPUMEHTAX;

HaXoAUTh W (OPMYJIHPOBATH COOBITUS: TIEpPEeceYeHHEe U OOBEIUHEHHE
JAHHBIX COOBITUM, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO, TTOIb30BAThCS
JauarpaMMamu Jusiepa U GopMyJIoN CI0KEHUSI BEPOSITHOCTEN TP PEILICHUH 33]1a4;

ONEepUPOBATh NOHATUAMU: YCIIOBHASI BEPOATHOCTD, HE3aBUCUMbBIE COOBITHS,
HaXOJUTh BEPOATHOCTU C MOMOILBIO MMPABUJIa YMHOXKEHHS, C IOMOLIBIO JepeBa
CIIy4alHOTO OIBITA;

IPUMEHATh KOMOMHATOPHOE NPABWJIO YMHOXKEHHSI IMPU PEIICHUU 3a/1ad;
ONEpUpOBaTh TMOHATHUSIMH: HCIOBITAHWE, HE3ABUCUMBIE HWCIIBITAHUS, CEpUs
UCIIBITAaHUM, yCIeX W HeyJauya, HaxXOJuThb BEPOSITHOCTU COOBITMH B cepuu
HE3aBUCUMBIX MCIBITAHUN 0 MEPBOIrO yCIeXa, HAXOAUTh BEPOSITHOCTUA COOBITHI B
cepuu ucnbelTanni bepryinu;

OllEpUpOBaTh  IOHATHUAMM:  CIOy4dalHas  BEIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEH, TMarpaMMa pacrpeiesieHus.

CpaBHHUBATh  BEPOSTHOCTM  3HAYECHHN  CIy4allHOM  BEIMYMHBI IO
pacIpenesIeHUIO WM C TIOMOIIBIO TUarpaMM;

OIIEpUPOBATh MOHATHEM MAaTEMATHYECKOTO 0KUIAHMS, IPUBOJUTH IIPUMEPBHI,
KaK MPUMEHSIETCS MAaTeMaTHYeCKOE OXKHMJIaHWE CIY4YalHOW BEJIMYMHBI HAaXOJUTh
MaTEMaTUYECKOE 0KUJIaHUE IO TAHHOMY PaCIIPEEIICHHUIO;

UMETh TPEJICTABIIEHUE O 3aKOHE OOJIbIIUX YHUCEN,

MMETH NPEJICTABIIEHNE O HOPMAJILHOM pacIpeiesIeHUN
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3. CTPYKTYPA U COAEPKAHUE YYEBHOTI O ITPEJIMETA

O YII.04MATEMATHKA
3.1 Oobem yueonoro npeamera OYI1.04 MaremaTtuka u BUIbl y4eOHOI
padoThI
Buj yueOHoM padoThI O0bem
4acoB
O0bem paboThI 00yYaOIIUXCS B AKAJAeMHUYECKUX Yacax (Bcero) 298
O6beMm  paGoThl  O0yYAKIIUXCS BO  B3aMMOAEHCTBHH  C 298
npenojaanaresemM (BCero)
B TOM YHCJIE:
JIEKIIUUA 114
MPAKTUUECKHUE 3aHATHS 156
Koncyabranust 4
IIpome:kyTouHas aTrecTtanus B popme
Ne lu 2 cemecTp — dK3aMeH, 24
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3.2 TemaTuveckuii I1aH u cogepxxanue yuedHoro npeamera OYI1.04 MaremaTuka

TemaTnueckue O0Lem OcHOBHBIEC BUIBI 1eATEJILHOCTH
0JI0KH, TEMBI Ocnosroe coneprranne 4acoB o0yuarouerocst
1 2 3
Tema 1. ConepxaHue JeKIUU 2
MHokecTBa 1 MHuoxecTBO, onepanuu HaJ MHOXecTBaMu. Jlnarpammel Ditiepa—BenHa. Hcnonp30BaTh TEOPETUKO-
panuoHaAbHbIX | Parnronanbuble yncna. OObIKHOBEHHBIC U JECITHUHBIE APOOU, TPOLIEHTHI, MHO>XECTBEHHBIN anmnapar s
" OecKOHEUYHbIE epUuoInYecKue Ipoou. AprudMeTuuecKre onepamnuu ¢ ONMUCaHUs X0/1a PELICHUS
AefCTBUTEIbHBI | PAllMOHATBHBIMU YUCIIAMU, IPEOOPA30BAHMS YUCIOBBIX BBIPAKEHUIA. MaTeMaTUYeCKUX 3a/1a4, a TAaKKe
X YHCeJl. [Tpumenenue 1pobdeli 1 MPOIICHTOB IS PEHICHUS IPUKIIAIHBIX 3a71a4 U3 peaNbHBIX IIPOLIECCOB U SIBJICHUH, IPU
PanyoHanbHble | pa3IMYHBIX OTPACICH 3HAHUN U peabHOM KU3HU. JleCTBUTEIbHBIEC YUCIIA. pellIeHny 3a7a4 U3 Apyrux y4eOHbIX
ypaBHeHusi U | PanmoHanbHbIe M MppalMOHATIBHBIE YHca. ApupMETHYECKIE OTIEPALIUH C npenMeroB. OnepupoBaTh
HEepaBeHCTBAa | JEHCTBUTENbHBIMU YciamMu. [IpubnuxEHHbIC BBIYMCIEHUS, TPaBUIa MOHATUSAMHU: PAIIOHAIBHOE YHUCIIO,

OKpYTJIEHUS, IPUKU/IKA U OLIEHKa pe3yJbTaTa BblunciaeHuil. ToxaecTBa u
TOKJECTBEHHBIE PeoOpa3oBaHus. Y paBHEHUE, KOPEHb YPaBHEHHUS.
HepaseHcTBO, pemieHne HepaBeHcTBa. MeTox HHTEpBasioB. Pemenne nensix
U TpOOHO-pallMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB

JNEUCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAs IPOOb, AeCATHUHASL
IpOoOb, MPOLIEHTHI. BHIMOMHATH
apudmeTnyecKue oneparuu c
palMOHAIBHBIMU U
JIEUCTBUTEIIbHBIMH YHCIIAMU;
MPUOIMKEHHBIE BBIYUCIICHUS,
WCIIOJIb3YSl MPABUJIIA OKPYTJICHHUS.
JlenaTh MPUKUIIKY U OLICHKY
pe3yJibTaTa BhIUYMCICHUH.
OnepupoBaTh NOHATHIMHU:
TOXJECTBO, YpaBHEHUE, HEPABEHCTBO;
[IE€JIO€ U PAIIMOHATIBHOE YPABHEHHUE,
HEpPaBEHCTBO. BHITIOIHATH
npeoOpa3oBaHUs HENbIX U
palMOHAIBHBIX BhIpaXKeHUii. Perare
OCHOBHBI€ THUIIbI LEJBIX
MPPALMOHAIIBHBIX YPABHEHUN U




HepaBeHCTB. [IpuMeHATh
paluMOHaIbHbIE YPABHEHUS U
HEPAaBEHCTBA JUIsl PEIICHUS
MaTeMaTU4YeCKUX 3a]a4 ¥ 3a/1a4 U3
pa3aMyYHbIX 00JacTel HayKu U
peaJbHON KU3HU

[IpakTrueckue 3aHgaTHs 4
Tema 2. CopneprkaHue JISKITH 4
DYyHKIUHA U 1 ®ynkuus, ciocoOs! 3ananust GyHKIuA. B3aumMuo oOpaTHbIe HyHKINH. OmnepupoBaTh MOHATHIMU: (YHKIIHS,
rpaguku. I'padux pyrxuuu. O6macTh onpeneaecHus 1 MHOYKECTBO 3HAUCHUIA crocoObl 3a1aHust QYHKIIUU, B3AUMHO
Crenenb ¢ ¢byaxuun. Hynu ¢pyakuun. [TpomexxyTku 3HaKONOCTOSIHCTBA. YETHBIE U obOpaTHbIe PYHKIIHH, 00JIACTH
HeJIbIM HeuéTHble pyHKIMU. CTeneHsp ¢ 1eabiM nokazateneM. Ctannaptaas Gopma OIpeIeTICHUSI U MHOKECTBO 3HAYEHH
NoKa3artejieM 3aIrCcH JeCcTBUTENbHOTO uncia. Vicnonap3oBanue noaxoasimeit Gpopmsl ¢bynkunu, rpaduk GyHKIHH;
3aMnycy JeMCTBUTEIbHBIX YUCEI IS pEIICHUS IPAKTHUECKUX 3a71a4 U 4ETHOCTh M HEUETHOCTD (DYHKITUH,
npejcTaBieHus JaHHbIX. CTeneHHas QyHKUMS ¢ HaTypalbHBIM U LEIbIM HYJU QYHKINH, TPOMEKYTKU
nokazateneM. E€ cBoiicTBa u rpadux 3HAKOIMOCTOSIHCTBA. BBITIOIHATH
npeoOpa30BaHus CTENEHEH C IeTIbIM
nokasareneMm. Mcnonb3oBath
CTaHJApTHYIO (OpMY 3aIlncH
JENCTBUTENIBHOTO YHCIIA.
®opMyIHpOBaTh U WILTOCTPUPOBATD
rpau4YecKy CBOMCTBA CTETICHHON
¢bynkun. Beipaxats Gopmynamu
3aBHCHUMOCTH MEKy BETMUNHAMM.
Hcnonb30Bath HU(POBbIE pecypchl
JUIS TIOCTPOEHUS rpaduKoB PyHKIIMU
Y U3yYEHUS UX CBOMCTB
[TpakTudeckue 3aHATHS 6
Tema 3. ConeprxaHue JeKIuu 2
Apudmeruueck | 1 Apudmerndyeckuii KOpeHb HaTypaTbHOU CTeTIeHU. JIeHCTBUS C DopMyIIMpPOBATH, 3aIIUCHIBATH B
Uil KOpeHb N— apu@MeTHYeCKUMHU KOPHSAMHU N—0ii cTeneHu. Penienne nppanmoHanbHbIX CUMBOJINYECKOH hopme 1
OHi CTeneHu. ypaBHEHUH U HepaBeHCTB. CBOMCTBA U TpadUK KOPHSI N-0i CTENEHN WJUTIOCTPUPOBATH PUMEpPaAMU




HNppanuonanbH
ble ypaBHEHUs
U HepaBeHCTBAa

CBOICTBa KOPHSI N-OM CTETCHHU.
BrimonHATe npeodpazoBaHus
UPPALMOHATIBHBIX BBIPAKECHUN.
Pemate OCHOBHBIE THITBI
UPpaLMOHATILHBIX YPAaBHEHUH U
HepaBeHCTB. [IpuMeHsaTs 1u1s
pellIeHus Pa3InYHbIX 3a71a4
UppanroHaIbHbIC YpaBHEHUS U
HepaBeHcTBAa. CTPOUTD, YUTATH
rpaduK KOpHS N-0i CTENeHHU.
Hcnonbs3oBath U pOBLIE PECYPCHI
JUTS TIOCTPOCHUS TpadUKOB (PYHKIUH
Y U3yUEHUs UX CBOMCTB

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 4.
DopmyJIbl
TPUTOHOMETPH
H.
Tpuronomerpu
yecKue
YPaBHEHHS

ConeprkaHue JeKIuu

1.CuHyc, KOCHHYC M TAaHT€HC YHCIOBOTO apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC M apKTaHTCHC YUCIIOBOTO apryMeHTa. TpUroHoMeTpruaecKast
OKPYXHOCTB, OIpe/ieJICHHEe TPUTOHOMETPHUECKHUX (PYHKIIHI YUCIOBOTO
aprymenTa. OCHOBHBIE TpUTOHOMeTpuieckue Gpopmyisl. [IpeodpazoBanue
TPUTOHOMETPHYECKHUX BBIPAKECHUI. Perienre TpuroHoMeTpuuecKux
YpaBHEHUI

HpaKTI/ILIeCKI/Ie 3aHATHA

OneprpoBarh NOHATUAMU: CUHYC,
KOCUHYC U TAHT€HC MPOU3BOJIBHOIO
yria. Mcronb30Barh 3anuch
IIPOU3BOJILHOTO yIJIa yepe3 oOpaTHbIE
TPUTOHOMETpUUYECKHE (DYHKIMH.
BrimonusaTe npeodpazoBaHus
TPUTOHOMETPUUECKHX BBIPAKEHUI.
Pemarb oCHOBHBIE THUIIBI
TPUTOHOMETPUUECKHUX ypaBHEHUIN
OnepupoBaTh NOHATUSIMU:




Tema 5. 1.ITocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TOCIIEIOBATETLHOCTEH. MOCJIEeI0BATEIbHOCTb,
IMocsenoBaresb | MOHOTOHHBIE TOCIEAOBATEIBHOCTH. ApHU(pMETHIECKAs U TeOMETPUIECKast apumMeTHyecKasi 1 reOMeTpudecKas
HOCTH U nporpeccuu. beckoneuno yObIBaroias reomMmeTpudeckasi mporpeccus. nporpeccuu; 6€CKOHEYHO
Nnporpeccuu Cymma 6eckoHEYHO yOBIBAIOIICH reoMeTpruecKoi nporpeccun. Gopmyna yOBIBatoIasi TeOMETPUYECKas
CJIOHBIX MPOLIEHTOB. Mcrob30BaHue MPOrpeccuu sl pelIeHUs peaabHbIX nporpeccusi, cyMmma 6€CKOHEYHO
3aJ1a4 MPUKIIAJHOTO Xapakrepa yOBIBaIOIIEH T€OMETPUIECKOM
nporpeccuu. 3a1aBaTh
MOCJIEIOBATEIBHOCTH PA3TUIHBIMA
cnocobamu. [Tpumensts Gpopmymiy
CJIO’KHBIX TPOIIEHTOB ISl PELICHUS
3aJ1a4 U3 pealbHON MPAKTUKH (C
UCTIOJIb30BAaHUEM KAJBKYJISATOPA).
Hcnonp3oBarh cBOMCTBA
MOCJIEIOBATEIBHOCTEH U TPOTpeccuit
JUIS peLIeHUs] pealbHbIX 33134
MPUKIIQJTHOTO XapakTepa
[TpakTHyeckue 3aHATHS
Tema 6. ConepxaHue JeKIUU [IpuMeHATH OCHOBHBIE OHATHS Kypca
IosTopennue, OCHOBHBIE TIOHATHS Kypca aareOphl U Havall MAaTeMaTHYECKOTO aHAITH3a, IredpBI 1 HAYAI MATEMATHHECKOTO
06obwenme, 00001IIeHIE 1 CHCTEeMATH3ALHsl 3HAHHIA aHajn3a Ut pereHus 3anat us
cucTeMaTH3anu peanbHOM JKU3HU U JPYTUX
s 3HAHUIA MIKOJBHBIX JUCIUTUINH
[IpakTyeckue 3aHATUS
Tema 7. Coneprxanue JeKIuu
Beenenue B OCHOBHBIE TIOHATHS CTEPEOMETPUHU: TOUKA, MTPsIMast, TNIOCKOCTb, AKTyanu3upoBaTh (PaKThl U METO/IBI
CTEepPeOMEeTPHI0 | mpocTpaHcTBo. [IpaBuina n300pakeHus Ha pUCYHKAX: U300pakeHus IUTAHUMETPHH, PEJICBAaHTHBIE TEME.

IJIOCKOCTEH, mapaiebHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka.
[TonsATHA: IepeceKarouecs IIOCKOCTH, IIEPECEKAIOIIMECS IpsMast U
IUIOCKOCTh. 3HAKOMCTBO C MHOTOTPaHHUKAMU, U300pakeHue
MHOT'OI'PAHHUKOB Ha PUCYHKaX, Ha IPOCKLIUOHHBIX YepTexkax. HavanbHble

ITonyuaTs npencraBieHHs O
IPOCTPAHCTBEHHBIX (pUTypax,
pa3bupars npocTeiime npasuia
n300pakeHust 3TUX Uryp.




CBeZIeHHsI 0 KyOe U mupaMuie, ux pa3BEPTKU u Monenu. CeueHus
MHOTOTpaHHHUKOB. [ToHsATHE 00 aKCHOMAaTHYECKOM MTOCTPOCHHUH
CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX

N306paxaTh NpsIMYIO U IIOCKOCTh Ha
pucyHke. Pacrio3naBarb
MHOTOTPaHHHUKH, MTUPaMUAY, KYO,
Ha3bIBATh UX DJICMCHTHI. I[eﬂaTB
PUCYHOK Ky0a, TUPaMHU/IbI, HAXOUTh
OIMOKH B HEBEPHBIX H300pAKCHUSAX.
3HAKOMUTBHCS C CEUCHUSIMHU, C
METO/IOM CJIE/IOB; MCIIOB30BaTh IS
MOCTPOCHHUS CEYCHHSI METO/I CJIEJIOB,
KpaTKO 3allMCbhIBaTh Iaru
noctpoeHus cedenus. Pacro3znasars
BUJ CCUCHUA

Y OTHOIIICHUH, B KOTOPBIX CEYCHHE
nenuT pedpa Kyda, HaXOIUTh
ionaab ceueHus. Mcnons3oBarh
nmojo0ue mpy pelieHu  3aa4 Ha
MOCTPOCHUE CEYCHHI. 3HAKOMUTHCS C
AKCMOMAaTUYCCKHUM ITOCTPOCHUEM
CTEPEOMETPHUH, C AKCHOMaMHU
CTEPEOMETPUH U CIIEICTBUIMHU U3
HuX. UmmocTpupoBaTh akCHOMBI
PUCYHKaMHU U IIpUMEPAMU U3
OKpYXKarolie 00CTaHOBKH

[IpakTyeckue 3aHATUS

Tema 8.
IIpsimbie n
IUIOCKOCTH B
NpPOCTPaHCTBe.
IHapaJjuiesabHoC
Th IIPAMBIX H
IIOCKOCTel

Coaep:xanue JJeKInu

B3anmnoe pacrosioxkeHne npsiMbIX B IPOCTPAHCTBE: MEepECceKaroLIecs,
napajuieldbHble U CKpeluBaroiuecs npsmeie. [lapanneabHoCTs NpAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE: MapaJlieIbHbIC MPSMbIE B TPOCTPAHCTBE;
NapajyieIbHOCTh TPEX MPSIMBIX; MAPAILIEIbHOCTh NPSIMON U MIIOCKOCTH.
VYTIibl ¢ COHANPAaBICHHBIMU CTOPOHAMU; YTOJ MEXIY IPSIMBIMU B
npoctpancTie. [lapanienbHOCTh MII0CKOCTEH: MapaieabHbIe MII0OCKOCTH;
CBOICTBA MapajuIeNbHbIX MIOCKOCTEN. [IpocTeline npocTpaHCTBEHHbBIE

AKTyanu3upoBath (aKkThl © METO/IbI
IIJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH aHaJoruu. [lepeuncisars
BO3MOYKHBIE CTIOCOOBI PACTIONIOKEHHS
JIBYX MPSAMBIX B IPOCTPAHCTBE,
WJUIFOCTPUPOBATH UX HA IIPUMEPAX.
JlaBatb onpeneneHue




(GuUTryphl Ha TUIOCKOCTH: TETPadip, KyO, mapauiesIeuIe T, TOCTPOSHUE
CeueHU

CKPEILHBAIOIINXCS IPAMBIX,
(dbopMyIUpoBaTh MPU3HAK
CKPEIIMBAIOIIUXCS IPAMBIX U
IIPUMEHSATD €TI0 IIPU PEILICHUH
3a1a4. Pacniosnasate npusmy,
Ha3bIBaTh €€ A1eMeHThl. CTpOUTh
CEYEHHUs ITPU3MBbI Ha TOTOBBIX
yeprexkax. [lepeunciate BO3MOXKHBIE
CHoco0bl B3aHMHOTO PACIOJIOKEHUS
IIPSAMOM U IUNIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTH
COOTBETCTBYIOIIME IPUMEPHI U3
peasbHOM xn3HU. [laBaTh
OIIpeIeIICHUE apAIIIEIIbHOCTH
IIPSAMOM U INIOCKOCTH.
@opMyIMpPOBATh NPU3HAK
[apaJUIEIbHOCTH IPSIMON U
IIJIOCKOCTH, YTBEPKJIECHUE O IIPSAMOM
[IEPECEUYCHUS ABYX IIJIOCKOCTEH,
MIPOXOASAIIMX YEPE3 NapalIeIbHbIE
npsiMble. Pemate npaktuueckue
3a/1a4¥ Ha IOCTPOEHUE CEUECHUIN
MHoOrorpanHuka. OObSICHATH CIlydau
B3aUMHOTI'0 PaCIOJIOKEHUS
IJI0CKOCTEN. [laBaTh onpenenenue
MapaJuIEIbHBIX MIJIOCKOCTEM;
IIPUBOJUTH IIPUMEPHI

13 peaIbHON KU3HU U OKPY KarOIIEen
00CTaHOBKH, WILTIOCTPUPYIOILIHE
[apaJuIEIbHOCTh TUNIOCKOCTEN.
Hcnons30Bate Npu3HaK
MapaJUIEIbHOCTH JABYX IUIOCKOCTEN,




CBOICTBA NapaJlIEIbHBIX INIOCKOCTEN
IIPY pELICHUH 33]a4 Ha IOCTPOEHUE.
OOBACHATH, UTO HA3bIBAETCS
HapajuleJIbHbIM IPOEKTUPOBAHUEM U
KAaK BBIIIOJIHAETCS IPOEKTUPOBAHKE
¢buryp Ha iockocts. M300paxars B
[apajuIeIbHON ITPOEKIIMH Pa3/InyHbIe
reoMeTpuyecKkue QUrypsl.
MonenupoBaTh peabHbIE CUTYallUH
Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIIHN C
MCII0JIb30BAaHUEM T€OMETPUUECKUX
nouaTuil. Mcrons3oBars mpu
pellIeHnH 3a1a4 Ha TIOCTPOEHUE
CEYEHUI MOHATHE NAapAJUIEIbHOCTH,
MPU3HAKU U CBOWCTBA MapaljieNIbHbIX
IPSIMBIX HA MIJIOCKOCTH

HpaKTI/I‘{eCKHe 3aHATHA

Tema 9.
Iepnenaukyas
pHOCTH
NpPSAMBIX U
IUIOCKOCTel

Conep:kanue JeKIuu

IlepnenauKyISIpHOCT MPSAMOM U IUIOCKOCTH: NEPIEHIUKYIISIPHBIE ITPSMBIE
B IIPOCTPAHCTBE, NPAMBIE TApaJUIENIbHbIE U NIEPIIEHANKYIISIPHBIE K
IIJIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH IPSIMON U INIOCKOCTH, TEOpEMaA
0 NPSAMON NMEPIEHAUKYISIPHOM 1ockocTu [leprneHquKyisp 1 HaKJIIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPAMOM J0 TUIOCKOCTH

AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOAUTH aHANOTHH. OOBICHSTH,
KAaKOW yroJl Ha3bIBAa€TCsl YIIIOM MEXIY
MepeCceKaroIUMUCS PSIMBbIMH,
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B
npocTpaHcTBe. [laBaTh onpeneneHue
NEPIEHIUKYIISPHBIX NPAMBIX U
IIPSAIMOM, MEPIICHIUKYIISIPHOM K
10ckocTy. HaxouTe yriiel Mexay
CKPELIMBAIOIIUMUCS PSMBIMU B Ky0Oe
u nupamuze. IlpuBoauTs npumeps! u3




peaJbHOM KU3HU U OKPYXKAIOIICH
00CTaHOBKH, HIUTIOCTPHUPYIOLIHE
NEPIEHIUKYJIAPHOCTD MPSIMBIX B
IIPOCTPAHCTBE U
NEPIEHIUKYJIIPHOCTD IPSIMOU K
w1ockocTd. @opMynupoBaTh IpU3HAK
NEPIEHUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH, IPUMEHSTH €T0 Ha
IPaKTUKE: OOBSICHSTH
NEePIEHINKYISIPHOCTH pedpa Kyda u
JUaroHaJIA €ro rpaHy, KOTOpas €ro He
COJIEP)KUT, HAXOJAUTh JJIUHY
JMaroHanu Kyoa. BelaucisTs BHICOTY
IIPaBUJILHOM TPEYTOJIbHOU U
MIPaBUIILHOMN YETBIPEXYTOJIBbHON
nupaMuJ o JuinHaM pédep. Pemars
3aJlauM Ha BBIUUCIICHHUS, CBA3aHHBIE C
NEPIEeHIUKYISIPHOCTHIO MPSMOI U
IJIOCKOCTH, C UCIIOJIb30BaHUEM TIPU
pEIIeHNH TIIAHUMETPUUYECKUX (HaKTOB
U MeTOJ10B. OOBSACHATH, YTO
Ha3bIBAIOT NEPIIEHIUKYISIPOM U
HAKJIOHHOM U3 TOYKHU K IUIOCKOCTH;
MIPOEKIMEN HAKIIOHHON Ha INIOCKOCTb.
OOBSACHATD, UTO HA3bIBAETCS
paccTosiHueM: OT TOYKH JI0
IJIOCKOCTH; MEKY TapaJlIeIbHBIMU
IIJIOCKOCTSIMU; MEXIY MPSAMOHN U
MapaJuIeIbHOMN €1 INIOCKOCTBIO;
MEX/y CKPELBaIOIIUMUCS
npssmbeIMU. HaxoauTts 3T paccTosiHus
B IIPOCTBIX CIIy4asx B KyOe,




nupamuzie, npusme. Mogenuposars
pealIbHbIE CUTYALlUU HA SI3bIKE
TEOMETPHUH, UCCIIE0BATh
IOCTPOECHHBIE MOJIEIIH C
UCII0JIb30BAaHNEM T€OMETPUUYECKUX
noHATUH. Mcnonp30BaTh npu
pEILIECHNN 3aa4 Ha IIOCTPOEHUE
ceuenuii reopemy Iludaropa,
CBOICTBA NPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB

[IpakTrueckue 3aHATHS

Tema 10.
Yrasl Mexkay
NPAMBIMH U
IJIOCKOCTSIMH

Conep:xkanue JeKINU

VYIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO; ABYTPaHHBIN
YTOJ1, IMHEWHBIN yroJl ABYTPaHHOrO yria. llepnenaukyinspHoCcTs
IIJIOCKOCTEN: MIPU3HAK MEPIEHUKYIIIPHOCTH IBYX IUIOCKOCTEN. Teopema o
TPEX NMEPIEHIUKYIIIpaX

AKTyanu3upoBaTh (PaKThl U METO/bI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJUTH aHANIOTHUHU. [laBaTh
OIpeIETICHUE yIIa MEKy PSMOUN U
IUIOCKOCTBIO, OPMYIIUPOBATH
TEOpEMY O TPEX NMEPIEHIAUKYIISIpaX U
oOpatHyto k Heil. Haxoauts yron
MEXK1y IPSIMOU U TNIOCKOCTBIO B
MHOT'OI'PAHHUKE, PACCTOSHUE OT
TOYKH JI0 MPSIMON Ha MIJIOCKOCTH,
UCIIONIBb3Ys TEOPEMY O TPEX
nepneHauKkyispax. ITposoaute Ha
4yepTeKe NEePIEHAUKYIISP: U3 TOUKU
Ha NPSIMYIO; U3 TOYKH Ha INTOCKOCTb.
JlaBaTb omnpeneneHue JByrpaHHOIO
yriia u ero anemMeHToB. OOBICHATh
PABEHCTBO BCEX JINHEWHBIX YTIIOB
JAByrpanHoro yria. Haxonuts Ha




4YepTEKe IBYIPAHHBIA YroJl IIPU
peOpe mupaMuabl, MPU3MBI,
napajuiesIenue1a

JlaBaTb onpeneneHue yria Mexay
IUIOCKOCTAMU. J[aBaTh ONpeecHuE U
(GopMyIMpoBaTh MPU3HAK B3aUMHO
NEPIEHIUKYJIAPHBIX TUIOCKOCTEH.
HaxoauTs yribl Mexay III0CKOCTSIMU
B KyOe u nupamuze. Mcnonb3oBath
IIPU pELICHUH 3a]]a4 OCHOBHBIE
TEOPEMBI U METO/IbI IIJITAHUMETPHUH.
MoaenupoBaTh peajibHbIE CUTYallUH
Ha SI3bIKE TEOMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIIH C
HCII0JIb30BAaHNEM T€OMETPUUECKUX
noHATUH. Mcnosb30BaTh IpH
pEILIEHNN 3aa4 Ha TIOCTPOEHUE
CEYEHU! COOTHOLICHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IpakTueckue 3aHATHs

Tema 11.
MHororpaHHuk
"

Coaepsxanue JJeKInU

ITonsAiTHE MHOTOIPaHHUKA, OCHOBHBIE JJIEMEHTHI MHOTOTPaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOTPAHHHUKA.
IIpusma: n-yronbHas Ipu3Ma; FpaHu. U OCHOBAHUs IIPU3MBL; IIpsIMast U
HaAKJIOHHAs MPU3MbL; OOKOBasl U MOJIHASL TOBEPXHOCTH IPU3MBI.
[Tapaytenenunen, NpsAMOYTOJIbHBIN MapaJUICJICIIUIIE] U €r0 CBOKWCTBA.
[Inpamuaa: n-yrojapHas MUPaMUAJIa, TPAHU U OCHOBAHUE IMTUPAMMJIBL;
OOKOBast U MOJTHASI TOBEPXHOCTh UPAMHUJIbL; TPABUIIbHAS U yCeUEHHAS
nupamMua. JIeMEHTHI IPU3MbI U Tupamusl. [IpaBuiabHbIe
MHOT'OI'PAHHUKH: ITIOHATHE ITPABUIILHOIO MHOI'OTPAHHUKA; IIPABUJIbHAS
IIPU3Ma U MPaBWIbHAS IMPAMU/IA; IPABUIIbHAS TPEYTOJIbHAS IUPaMUAA U
paBUIBHBIN TeTpasap; Ky0. [IpeacraBnenne o mpaBUIbHBIX

AKTyanu3upoBath (HaKThl © METOJIbI
IIJJAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH aHanoruu. /laBate
OmpeeseHue napajienenunesa,
pacno3HaBaTh €ro BUJbl U U3y4aTh
cBoricTBa. JlaBaTk onpeneneHue
MMpPaMUIbl, PACIIO3HABATH BU/IbI
nupamui, GopMyIupOBaTh CBOMCTBA
pEbep, TpaHeil U BHICOTHI TPABMIILHOM
nupamuael. Haxonuts momane
MOJIHOM ¥ O0KOBOI OBEPXHOCTH




MHOTOTPaHHMKaX: OKTa’dp, NOAEKa’Ip U ukocarap. CummeTpus B
IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOUYKH, IPSAMOi, IJIOCKOCTH.
DIEMEHTBI CUMMETPUH B TUPaMUJax, apajuIeIeuIe1ax, IPaBUIbHbBIX
MHOTOTpaHHHKaX. BrryncieHne 3J1eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JyaroHany, yrisl. [Tnomans 60koBO MOBEPXHOCTH U MOJIHOM IOBEPXHOCTH
IPSIMOM ITPU3MBI, TUIOIIAb OCHOBAaHU, TeOpeMa 0 OOKOBOI OBEPXHOCTH
npsAMoit mpusmsl. [1nomans 00KOBOM MOBEPXHOCTU U ITOBEPXHOCTH
IPAaBUJIbHOM MUpaMU/bl, TEOPEMA O IIJIOLAAU OOKOBON OBEPXHOCTH
YCEUEHHOW NMUpaMUIbI

nupamuel. /laBate onpeneneHue
yCE4EHHOU NMUPAMHU/IbI, HA3BIBATh €€
anemMeHTbl. DOpMyIUpPOBaTh TEOPEMY
0 mIoaau OOKOBOW TOBEPXHOCTU
MPaBWIBHON yCEUEHHON TUPAMU/IBI.
Pemars 3a1aumn Ha BBIYMCIICHUE,
CBSI3aHHBIE C MMPAMHJIAMHU, a TAKKE
3a71a4l Ha IOCTPOCHUE CEYEHU.
JaBatb onpeneneHue nNpu3Msl,
pacrno3HaBaTh BUJIbI IPU3M,
M300paxaTh MPU3MBI Ha YEPTEKE.
Haxoaute miiomans nmoaHon uimn
OOKOBOI1 MOBEPXHOCTH MPU3MBI.
N3y4ats cooTHOLIEHMS Diiepa Jist
yucia pédep, rpaHeit 1 BepIuH
MHOTOTpaHHUKa. M3yuaTs BUAbI
MPaBUIIbHBIX MHOTOTPAHHUKOB, UX
HAa3BaHMS U KOJIMYECTBO IPAHEH.
N3y4aTs cuMMeTpHIO
MHOTOTPaHHUKOB. OOBSICHATh, KAKHE
TOYKH Ha3bIBAKOTCS CHMMETPUYHBIMU
OTHOCHTEIIBHO JAaHHOM TOYKH,
IPSIMON WJIM IIJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WM
IUIOCKOCTBIO CUMMETPUHU (DUTYPHI.
[TpuBOANTE TPUMEPHI CHMMETPHUYHBIX
buryp B apXuTeKkType, TEXHUKE,
npupoae. MoenupoBars peanbHble
CUTYalllU Ha SI3bIKE TEOMETPUH,
MCCJIEIOBATh MOCTPOSHHbIE MOJIENN C
UCII0JIb30BAHNEM T€OMETPUUECKUX
MOHSITHU, UCTIOJIB30BaTh MOJ00UE




MHOT'OTPaHHHUKOB

[IpakTrueckue 3aHAaThs

Tema 12.
O0BEMBI
MHOTOTPAHHUK
OB

Conepxanue JeKUMHU

[Tonsitue 06 00BEMe. OOBEM MUPAMU/IBI, TPU3MBI

AKTyanu3upoBath (GaKkThl 1 METOJIbI
IJIAHUMETPUU, PEJICBAHTHBIE TEME.
OOBACHATD, KAK U3MEPSIOTCS 00bEMBI
TEJI, TPOBOS aHAJIOTHIO C
W3MEpPEHHUEM IUIOIIAAeH
MHOTOYTOJIbHUKOB. POpMYIIMPOBATH
OCHOBHEBIE CBOMCTBA 00BHEMOB.
N3yuaTh, BEIBOAUTH (POPMYITBI
00BEMa MPSAMOYTOJILHOTO
napajuiesenuIie1a, Ipu3Mbl U
nupamMuibl. BeIMuCasaTe 00bEM
MIPU3MBI U TUPAMUJIBI TIO HX
sneMeHTaM. [IpuMeHsATh 00BEM JTst
pELIECHHS CTEPEOMETPUYECKUX 3a]1a4
U U1 HAXO0XKIEHUS T€OMETPUUECKUX
BEJIMYMH. Mo1eTMpoBaTh peaibHbIE
CUTYallMH Ha S3bIKE T€OMETPUH,
HCCIIEIOBATH TOCTPOEHHBIE MOJIETH C
HCIIOJIb30BAHUEM I'€OMETPUUECKUX
MMOHSITHH

[IpakTyeckue 3aHATUS

Tema

Coaep:xanue JJeKInu

CTpOI/ITI) CCUCHHUEC MHOT'OI'PaHHHKA




13.IloBTOpEHME
: ceyeHMul,
PACCTOSIHUA U
yIJIbI

[TocTpoeHue ceyeHnit B MHOTOrpaHHUKE. Bbrauciaenrne pacCTOSHUM: MEXITY
JIBYMsI TOUKaMH, OT TOYKH 0 MPSIMOM, OT TOUKH JI0 TNIOCKOCTH; MEXKTY
CKPEIIUBAIOIIUMHUCA MPSIMBbIMU. BBIUUCIIEHNE YTIOB: MEXKIY
CKPELIUBAIOIIUMHUCS TPSIMBIMH, MKy MPSAMOU U TJIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXIY MJIOCKOCTIMU

HpaKTI/I‘{CCKHe 3aHATHUA

METoOM ciesloB. [laBaTb
OIIpPENIEIICHUE PACCTOSIHUS MEXKY
¢urypamu. Haxonuts paccrosiuue
MEXly MapajyiebHbIMU
IUIOCKOCTSIMH, MEKAY INIOCKOCTBIO U
MapaJUIEIIbHOMN €1 MPAMOM, MEXIY
CKPELMBAOIIUMUCS MPSIMbBIMH.
CrtpouTh TMHENHHBINH yroJ
JIBYIPaHHOI'O yIJla Ha YepTeKe
MHOT'OTpaHHHUKA U HaXOJUTh €T0
BeNMUYMHY. HaXxouTh yriibl Mexay
IJIOCKOCTSIMU B MHOT'OTPaHHUKAaX

Tema 14. Conep:xkaHue JeKINH W3Biiekate HHGOPMAITUIO U3 TAOIUI] U
IIpencrasaenne | IlpencraBieHue JaHHBIX C OMOLIbIO TaOIUI U quarpamm. CpenHee JarpaMM, UCIoJIb30BaTh TaOIUIIbl U
AAHHBIX U apudmeTnyeckoe, MeuaHa, HauOoJIblee U HaUMEHbIIIee 3HAaUEeHNUs, JMarpamMMmBsl JUis [IPeICTaBICHUS
onucarejlbHas | pa3Max, AMCIEPCHUsi, CTAaHAAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB CTaTUCTUYECKUX NaHHbIX. Haxonnute
CTAaTHCTHKA onucaTeIbHble XapaKTEPUCTUKHI
JaHHBIX. BBIIBUTATh, KPUTHUKOBATH
TUIIOTE3BI O XapaKTepe CIydaHON
M3MEHUYUBOCTH U ONIPEACIAIOINX €€
[TpakTrueckoe 3aHsTHE (axropax
Tema 15. Conep:xanue JeKIuu BeinensaTs Ha puMepax cirydaiiHble
Cayuaiinblie CrnyuaiiHble SKCIIEPUMEHTHI (OMBITHI) U CITydaiiHbIe COOBITHSL. COOBITUS B OIMCAHHOM CITy4aifHOM
ONBITHI DnemMeHTapHbIe COOBITUS (McX0bl). BepodaTHOCTh ciyyailHOro coObITHS. onsiTe. POPMYIMPOBATH YCIOBUS
caydaiHbIe BeposiTHOCTH COOBITHII B OTIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU IIPOBEJEHUS CIIy4alHOTO OIBITA.
co0bITHH, coosITusmu. [IpakTnyeckas pabora HaxonuTe BEpoSITHOCTH COOBITHI B
OIBITHI C OIBITaX C PABHOBO3MO>KHBIMHU
PABHOBO3MOKH ucxozamu. MoenmpoBaTh OIBITHI C
bIMH PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH
3J1eMEeHTAPHbIM UCXOJ]aMH B X0J1€ TPAKTHUECKOMN

M MCX0AaMH

IIpakTHueckoe 3aHsATHE

paboThI




Tema 16. Conep:xkanue JJeKInu Hcnonp3oBarh quarpammel Dijepa u

Onepaunn Hax | Onepanuu HaJl COOBITHSMHU: NIEpeceucHIe, 00beTUHCHUE COOBITHIA, CJIOBECHOE OIMCaHue COOBITHM 1A

COOBITHAMM, MIPOTUBONOJIOXKHBIE COOBITUSA. [{narpammel Ditnepa. @opMmyiia cloxkeHus (bopMyIHUPOBKHU U U300pasKeHUs

CJI0KeHHe BEPOSITHOCTEN 00BbeTMHEHUS U TIEPECEUCHUS

BepoOsSITHOCTEM coObITui. PemaTe 3amayu ¢
UCII0JIb30BaHUEM (OPMYJIbI
CJIO’KEHHUSI BEPOATHOCTEN

IIpakTH4eckoe 3ansTHE

Tema 17. Conepxanue JeKIMU Penrate 3aga4yu Ha HAXOKACHUE

Ycnobnas VYcii0BHAs BEPOSTHOCTb. Y MHOXKEHUE BEPOSATHOCTEN. [lepeBo ciydaiiHOro BEPOATHOCTEH COOBITHIA, B TOM 4HCIIC

BEPOSITHOCTD, skcriepuMenTa. @opmyna noiaHou BeposTHOCTU. HezaBucruMblie cOOBITHS YCJIOBHBIX C TIOMOIIBIO IEPCBA

JiepeBo ciayyaiiHoro onbita. Onpenensirb

CJIy4aiHoOro HE3aBUCHMOCTbH COOBITHIA 110 (hopMyITe

OnbITA, Y 110 OPTaHU3ALMH CIIYy4aiHOTO OIIbITa

dopmyaa

MOJIHOH

BEPOSITHOCTH M

HE3aBHCUMOCTDH

coObITHI IpaKkTHYECKOe 3aHATHE

Tema 18. Copep:xanue JeKIUH Hcnonb30BaTh NpaBUiIo0 YMHOKEHUS

DJIeMEHTbI Komb6unaropnoe npasuio ymHoxenus. [lepecranoBku u (hakropuai. JUTSI TIEpEUUCIICHUS COOBITUH B

KoMOuHaTopuk | Yucno coueranuii. Tpeyronapauk [Tackans. ®@opmyna 6unoma Herorona ciayyaiiHoM onbite. [lonb30BaThCs

" (bopMyII0if U TPEYTOJIBHUKOM
ITackans ns onpeneneHus ynucia

[IpakTrueckoe 3aHsITHE COTCTaHIH

Tema 19. Copnep:kanue JeKUHH Pa306uBath CI0KHBIE IKCTIEPUMEHTHI

Cepuu buHapHbIi ciydaliHbIi ONBIT (MCIBITAHHUE), YCIIEX U HEyaya. Ha OTJEJIbHBIC UCIIBITAHUS.

nocjienosBaresb | HezaBucumeble ucnbitanus. Cepus HE3aBUCUMBIX UCIIBITAHUN J0 IIEPBOTO OcBauBaTh NOHATHS: UCTIBITAHUE,

HBIX ycnexa. Cepus He3aBUCUMBIX ucibiTanuii bepaysmm. [1paktnueckas pabora cepus HE3aBUCHUMBIX UCTIBITAHUHN

HCIBITAHUI C UCIOJIb30BAaHUEM SJIEKTPOHHBIX TaOJIHII [TpuBOaUTH IPUMEPHI CEPHiL




HpaKaneCRue 3aHATHUA

HE3aBHCHMBIX HCHBITAaHUH. PenraTs
3a71a4M Ha TTOMCK BEPOSTHOCTEH
COOBITHIA B CEPHUH UCIIBITAHUN 10
MIEPBOTO yCIeXa U B CEPUSX
ucnbeitanui bepnyinu. M3ydars B
X0/J1e TIPaKTUYECKON PabOThI ¢
KCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIUIl BEPOSTHOCTH COOBITHI B

2 CepUsIX HE3aBUCHUMBIX UCIIBITAHUIN
Tema 20. Copep:xanue JeKIUA 2 OcBauBaTh NOHATHUSA: CIIy4aiiHas
Cryuaiinbie Cnyuaitnas BennunHa. Pacnipenenenue BepostHoctei. Juarpamma BEJIMYMHA, pacipe/ieicHre, Tabauma
BEJIMYMHBI U pacnpenenenus. CyMMa U IPOU3BEACHUE CIIydalHbIX BelUuuH. [Ipumepsl pacnpezeneHus, 1narpaMMa
pacipcAciICHuA pacnpenesieHuid, B TOM YHCIIE TEOMETPUIESCKOe U OMHOMHUAIBHOE pacnpenenenus. [IpuBoauth
IIPUMEPHI paclpeesIeHui, B TOM
YHCJIE TEOMETPUYECKOTO U
OouHomuanbHOr0. CpaBHUBATH
pacrpeeneHus CIy4ailHbIX BEJIMYHH
HaxonuTs 3Hau€HUs1 CyMMBI U
IIPOU3BEJICHUS CIyYallHbIX BEJIMYHH.
Crpouts 1 pacrio3HaBaTh
reoMeTpuYecKoe U OMHOMHUAIIBHOE
[TpakTHyeckue 3aHATHS 2 pacnpeneienue
Tema 21. Coneprkanue JeKIuu 1 [ToBTOPSTH N3y4YEHHOE U
[ToBTOpEHue, OnncarenpHas ctaTucTuka. CirydaiiHbIe ONBITHI U BEPOSITHOCTH CITy4alHbIX BBICTPAMBAaTh CUCTEMY 3HAHUU
o0o0mieHue, coObITHil. Onepanuu HaJy COOBITUSAMH. DJIeMEHTH KOMOMHATOPUKH, CEPUH
CHUCTEMaTH3allksgd | HE3aBUCHUMbBIX MCTIBITAHUM
3HAHUU [TpakTdeckue 3aHATH 1
Koncynpranus 2
[TpomexxyTouHast aTTecTarus 12
Tema 22. ‘ Copep:xanue JIeKIUH 4




Crenensn ¢ CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH. DopMyIMpoOBaTh, 3aIIMCHIBATD B

pauuoHaabHbIM | [IpeoOpa3oBaHue BbIpaKEHUH, COAEPKAILUX PALUOHATIbHBIE CTENIECHHU. CHUMBOJIMYECKOU (opme U

NOKa3aTeJeM. [Toka3zarenbHble ypaBHEHUS U HepaBeHCTBA. [lokazatenbHas QyHKIms, e€ WUTIOCTPUPOBATh IPUMEPAMHU

IMoka3arenbHasi | CBOMCTBA U rpaduk CBOICTBa cTeneHu. [IpuMeHsTh

byHxkums. CBOMCTBA CTEIIEHU I

IToxka3zaTenbHBbI IpeoOpa3oBaHus BbIPAXKECHUI.

€ YPAaBHECHHUSA U DopMyIMpoOBaTh U UIUTFOCTPUPOBATH

HEPaBeHCTBA rpadUYecKu CBOMCTBA TOKA3aTEIIbHON
¢byHkuuu. Pemarbs 0OCHOBHBIE THITBI
IIOKA3aTENbHBIX YPABHEHUHN U
HepaBeHCTB. Mcnonbp3oBaTh
1M (pOBbIE PECYPCHI ISl TOCTPOECHUS
rpadukoB GyHKIUI U U3yUEHUS UX
CBOMCTB

[TpakTryeckue 3aHATHS 9

Tema 23. Conep:kanue JeKIuu 4

Jlorapudpmuuec | Jlorapudm uncna. JlecaTHIHbIE M HATYpaIbHbIE JIOTapH(PMEI. @opMyIMpPOBATh, 3AMKMCHIBATH B

Kkas pynkuusi. | [IpeoOpazoBaHue BhIpaXXEHUH, COJlepKaIUX JOrapr(pMBbI. CHUMBOJIMYECKOU opme U

Jlorapudmuuec | Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBa Jlorapupmmyeckas WJUTFOCTPUPOBATH IPUMEpPaMU

KHe ypaBHeHust | pyHKuUA, e€ cBoWCTBA U TpaduK cBoiicTBa jorapu@ma. BemonHaTe

H HEPABCHCTBA

npeoOpa3oBaHMs BBIPAKEHUN,
coJiepKalUX JOorapu(Msl.
dopmynupoBaTh

¥ WJUTIOCTPUPOBATH TpapUUECKu
CBOIICTBa JTorapuPpmMUIecKon
¢bynkunu. Pemarbs 0OCHOBHBIE THITBI
norapu(MUYECKUX YpaBHEHUN U
HepaBeHCTB. Mcnonbp30BaTh

1M (poBbIE PECYPCHI I TOCTPOEHUS
rpaduKoB PYHKIUI U U3ydeHUS UX
CBOMCTB. 3HAKOMUTbHCSI C UCTOpUEH
pa3sBUTHSI MaTEMaTUKU




[IpakTrueckue 3aHAaThs

Tema 24. Conep:xkanue JJeKInu

Tpuronomerpu | Tpuronomerpuueckue QpyHKIHH, UX CBOHCTBA U rpaduku. [Ipumepst OmnepupoBarh NOHATUEM

YyecKue TPUTOHOMETPUYECKUX HEPABEHCTB nepuoanueckas pynkuus. CTpouts,

(byHxuumn u ux aHAJIM3UPOBATh, CPABHUBATH T'PAPUKU

rpagukmu. TPUTOHOMETPUUECKUX (PYHKIIHIA.

Tpuronomerpu DopMyJIUPOBATH U MILUTFOCTPUPOBATH

yecKue rpaduyecKu cBOCTBa

HEePaBeHCTBA TPUTOHOMETPUUECKUX (PYHKIIMM.
Pewate npocreiiue
TPUTOHOMETPUUECKHUE HEPABEHCTBA.
Hcnonbs3oBath rpa UKy 1Jis perIeHUs
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath UGpPOBBIE PECYPCHI
JUTSl TOCTPOEHUs rpa@uKoB QyHKIUI
Y U3YyYEHUS UX CBOMCTB

[IpakTueckue 3aHATHs
Tema 25. Copaepsxanue JJeKInU




[TpouzBoHasl.
[Ipumenenue
MIPOU3BOHOM

HenpepriBable GpyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.
[TpousBoaHas ¢pyHkuu. ['eoMmeTpuueckuil U GU3NIECKUN CMBICIT
npon3BoHOM. [Ipon3BogHbIC deMeHTapHBIX GyHKIMH. [Ipon3BoaHas
CYMMBI, IPOU3BEICHHS, YaCTHOTO (pyHKIMIA. [[ppuMeHenne mpon3BOIHON K
UCCJIEIOBaHMIO (PYHKIIMI Ha MOHOTOHHOCTH M 9KCTpeMyMbl. Haxoxaenue
HanOOJIBIIET0 M HAMMEHBIIETO 3HaYCHUS (DYHKIIMU Ha OTPE3KE.
[TpumeHeHre MPOU3BOTHON I HAXOXKACHUS HAWTYYILIErO PeIIeHUs B
NPUKIIAIHBIX 33/1a4axX, 1JIs OPEeIeHNUs CKOPOCTH IIpoLecca, 3aJaHHOTO
dbopmynoit unu rpadpukom

OnepupoBaTh NOHATUIMMU:
HenpepbiBHAs QYHKIIUS; TPOU3BOIHASL
¢ynkuuu. Mcnonbs3oBarthb
T€OMETPUUYECKUN U (PU3UUECKUIA
CMBICJI IPOU3BOHOM JJIs PELLICHUS
3anad. HaxoauTe mpou3BogHbIE
AIIEMEHTAPHBIX (DYHKIHMHA, BBIYUCIISATH
MIPOU3BOJHBIE CYMMBI, IPOU3BEICHMS,
yacTHoro ¢pyHkuuii. crnonbs3oBarhb
MIPOU3BOJHYIO JIJIs1 UCCIEA0OBaHUS
(GyHKIIUM HA MOHOTOHHOCTb U
SKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl
HCCIIE0BAHMS K IIOCTPOCHHUIO
rpa¢ukoB. [IpuMeHATh MPOU3BOAHYIO
JUTSL HAXOKJICHUSI HAUJTYYIIIEeTO
pellieHus B IPUKIIAIHBIX, B TOM YHCIE
COLIMATILHO-OKOHOMMUECKHUX, 3a7a4ax.
3HAKOMUTBHCS C UCTOPUEH pa3BUTHUS
MaTE€MaTH4YeCKOro aHaJIN3a

HpaKTI/I‘{eCKHe 3aHATHA

Conep:kanue JeKIuu




Tema 26. [TepBooOpaznas. Tabiuia nepBooOpa3HbIX. UHTErpas, reoMeTpuIecKuil u OnepupoBaTh NOHATUSIMU:
Wuterpanuero | ¢pu3mueckuil CMbICI HHTErpasia. Beranciaenue uaTerpaia no popmysie nepBooOpasHas, uHrerpai. Haxonuts
MIPUMEHEHUS Hrrotona—JIeiioanma MepBOOOpaA3HbIEC 3JIEMEHTAPHBIX
(bYyHKUINH; BEIYUCIATH UHTETPAT 110
dbopmyne Hetorona—JleiOnuma.
3HAKOMUTHCS C ICTOPUEN pa3BUTHS
MaTE€MaTHYECKOro aHAJIN3a
[TpakTryeckue 3aHATHS
Tema 27. Copaepsxanue JJeKInU
Cucremsl CucreMbl IMHEWHBIX ypaBHEHUH. Pelenre npukiiaHbIx 3a/1a4 ¢ IOMOLIbIO OmnepupoBath NOHATHIMU: CUCTEMA
YPaBHEHHIT CUCTEMBI JINHEHHBIX ypaBHEHUN. CUCTEMBI U COBOKYITHOCTH LIEJIBIX, JIMHEWUHBIX YPaBHEHUI U €€ pelleHue.
PalMOHATIBbHBIX, UPPALIMOHANIBHBIX, TOKA3aTENIbHBIX, JIOrapU(PMUIECKUX Hcnons30BaTh cUCTEMY JTMHEHHBIX
ypaBHEHMI U HepaBeHCTB. Mcnonb3oBaHue rpagukoB QyHKIMHA 115 YPaBHEHHUH I PELLICHUS
pelieHus ypaBHeHHU U cucteM. [[pumeHeHre ypaBHEHU, CUCTEM U MpaKkTUYeCKuXx 3anad. Haxonuts
HEPABEHCTB K PEIICHNIO MaTEMaTHUECKHX 3aJa4d U 3aJa4 U3 pa3IMuHbIX pELIeHUs] IPOCTEMIINX CUCTEM U
oOracTell HayKH U pealibHOM JKU3HU COBOKYIIHOCTEM pallMOHAJIbHBIX
YPaBHEHHI U HEPABEHCTB.
Hcnonb3oBatk rpapuku GyHKINN 15
peuieHus ypaBHeHU. MoaennupoBarthb
peanbHbIe CUTyalluu Ha SI3BIKE
anreOpbl, COCTABIATh BRIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA U CUCTEMBI
10 YCJIOBUIO 3a/1a4U, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIETH C
MCIIOJIb30BaHUEM arlrapara ajireopbl
[TpakTHyeckue 3aHATHS
Tema 28. Copneprxanue JIEKIIMU




HarypanbHblie u
LIEJIbIE YUCIIA

HaTypaJ'IBHBIe " LeJbIC YHCiia B 3a/ja4yax u3 peanLHoﬁ JKHU3HHU. HpI/I3HaKI/I
JACIIMMOCTHU LECJIbIX YHUCCII

OnepupoBarh NOHATHAMMU:
HaTypaJbHOE YHCIIO, [EJI0e YUCIIO.
Vcronp30BaTh MPU3HAKH JICIIUMOCTH
LEeTBIX YHCEIT, Pa3JIOKEHUE YHCIIa Ha
MIPOCTHIE MHOKUTEIH JUISI PEIICHUS
3a/1a4

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 29. Copep:xanue JeKIun Pemate nmpuknagHble 3a/1a4d U3

[ToBTOpEHME, OcHoBHBIE IOHATHUS Kypca alnredpbl ¥ Haual MaTeMaTHYeCKOTro aHalu3a, pa3IMYHBIX 00J1acTel HAYKU U

0000111eH1E, 000011IeHNEe U cUCTEMATH3AIHAS 3HAHUIA peaabHOM KU3HU C TOMOIIBIO

CHCTEMAaTH3allHs OCHOBHBIX ITOHSTHH Kypca anreopsl 1

3HAaHUI HavaJ MaTeMaTHYECKOTO aHaIn3a.
Bre16upaTh ontuMaibHbIE CTIOCOOBI
BeIUMCIeHMH. Mcnons30BaTh 1ist
pelieHus 3a1a4 ypaBHEHUS,
HEPaBEHCTBA U CHCTEMbI ypaBHEHUH,
cBoiicTBa (PyHKIMI U rpadMKOB

[IpakTrueckue 3aHgaTHs
Tema 30. Coaepixanue JJeKInU

Tena BpateHus

Cdepa u map: neHTp, paanyc, AMaMeTp; IO MOBEPXHOCTU CPEpHI.
B3aumMHoe pacnonoxeHnue cepsl U IIIOCKOCTH; KacaTelbHasl IIIOCKOCTh K
cdepe; momanp chepsl. M3o0paskenue cgepsl, mapa Ha IOCKOCTH.
Ceuenus mapa. L{ununapudeckasi moBepXHOCTb, 00pa3yromye
LUJIUHAPUYECKON IIOBEPXHOCTH, OCh HUIMHAPUYECKON ITOBEPXHOCTH.
[{ununap: ocHOBaHMS U OOKOBast MOBEPXHOCTh, 00pa3yollas U och;
IoIaab OOKOBOW M MOJIHOM MmoBepxHOCTU. M300paskeHue IWINHApa Ha
wiockocty. Pa3BépTka nnnunapa. CeueHust TUIMHAPA (MII0CKOCTBIO,
napaiebHOW WIN NepHeHIUKYIIPHON OCH IIWINH/IPA)

Konnueckast moBepxHOCTb, 00pa3yrole KOHMYECKOW TOBEPXHOCTH, OCh U

AKTyanu3upoBaTh (aKThl U METO/IbI
IUTAaHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTH aHaNoruu. /laBatsb
omnpezeneHus chepsl U mapa, ux
LIEHTpa, paauyca, JTMaMeTpa.
Omnpenensts chepy kak purypy
BpallleHus1 OKpykHOCTH. MccnenoBaTh
B3aMMHOE PaCHOJIOXKEHHUE CPephl U
IUIOCKOCTH, IBYX chep,
WUTIOCTPUPOBATH 3TO Ha YepTexax u
pucyHkax. @opmynupoBaTh




BepIlIMHA KOHNYECKOH oBepxHOCTH. KoHyc: ocHOBaHME U BepIlIMHA,
o0pasyroias 1 ocb; riomanas OObACHATh, KAKOE TEJIO HA3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro 3JiIeMeHThl. I3yuarh, 00BSACHATH, KaK IOTYyYUTh
KOHYC MYTEM BpaIlEHUS NMPSIMOYTOJIBHOTO TpeyroiabHuka. [lnomanb
OOKOBOM M IMOJTHOM MOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 00pa3yoIIHe 1
BBICOTA; OCHOBAHUS M OOKOBAsi IOBEPXHOCTH. M300parkeHne KOHyca Ha
wiockocTH. Pa3BépTka konyca. CeueHust KoHyca (IIOCKOCTHIO,
NapauIeJIbHOM OCHOBAHMIO, U IUNIOCKOCTBIO, IPOXOASIIEH Yepe3 BEPIINHY

Kom0Ounanust ten BpaieHust ¥ MHOTOIrpaHHUKOB. MHOTOrpaHHUK,
OINKCaHHBIN 0KOJIO cepsl; chepa, BNUCaHHAs B MHOTOTPaHHUK WIIN B TEJIO
BpaILlCHHUS

ornpezesieHue KacaTelbHOI
TJIOCKOCTH K cdepe, CBOMCTBO U
MPU3HAK KacaTeIbHOU MJIOCKOCTH.
3HAKOMUTBCS C T€0/I€3UNYECKUMHU
JUHUAMH Ha cepe

OOBSACHATD, 9TO HA3BIBAIOT
[UJIMHIPOM, Ha3bIBATh €0 AJIEMEHTHI.
N3y4arh, OOBSICHATH, KaK TIOTyYUTh
UWIMHJIP MYTEM BpaIICHUS
MPSIMOYTOJIbHHUKA. BBIBOAWTH,
UCIIOJIE30BaTh (DOPMYIIbI JIJIs
BBIYHMCJICHHS TUTOIIAAN OOKOBOM
MOBEPXHOCTH IMIIUHpa. M3yuaTs,
pacro3HaBaTh pa3BepTKy MIIUHIPA.
N300paxaTh HUIUHAP U €70 CEUCHUS
TJIOCKOCTBIO, TIPOXOJISIIEH Yepe3 ero
0Cb, MapaJUIeTbHON UITN
MEepHIEeHANKYISIpHOM ocu. Haxonuts
TUIOMIA/IA ATUX CEUEHUH.
MoaenupoBaTh peajibHbIE CUTYyallUH
Ha SI3bIKE T€OMETPUH, UCCIIET0BATh
MTOCTPOCHHBIE MOJICITH C
UCIIOJIb30BAHUEM T€OMETPUUECKUX
MMOHSITUI

OOBACHATD, KaKOE TEIIO HAa3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBAaTh €TI0
ayeMeHThI. M3yuaTh, O0BSCHATH, Kak
MOJTYYUTh KOHYC TTyTEM BpaIlCHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300paxaTh KOHYC U €ro CeYEeHHUs
MJIOCKOCTBIO, TPOXO/IAIIEH uepe3 OCh,
U IJIOCKOCTBIO, IEPIEHANKYIISIPHON K




ocu. M3yuatp, pacro3HaBath
pa3BEPTKY KOHyca. BBIBOIUTS,
UCIOJIb30BaTh (DOPMYIIbI JIJIs
BBIYMCIICHHS TUIOIIaAN OOKOBOM
MOBEPXHOCTU KOHYca. Haxonuth
IJTIOIIAAN CEYECHHM, TPOXOIAIINX
Yyepes BepIINHY KOHYCa HIIN
MEePIEHANKYJISIPHBIX €T0 OCH.
OOBACHATD, KaKOE TEJIO Ha3bIBACTCS
yceu€HHBIM KOHYcOM. M3ydars,
OOBSACHATH, KaK €ro NOIyYUTh MYTEM
BpaIeHUs IPSIMOYTOJILHOM TpaTeIHu.
BreiBoUTh, IpUMEHATH HOpMYITy IS
BBIYMCIICHHS TUTOIIAAN OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa
AKTyanu3upoBath (paKTbl 1 METO/IbI
TUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH aHajoruu. Pemare
CTEPEOMETPUUYECKUE 3a/1a4H,
CBSI3aHHBIE C T€JIaMU BpaIlleHUs,
MMOCTPOEHUEM CEUEHUH TeN BPAILLEHUS
C KOMOWHAIIMSIMU TEJT BPAIICHUS U
MHOTOTPaHHUKOB Ha HAX0X/ICHUE
T€OMETPUYECKUX BEIIMYHH.
Hcnonk30Bath MpH pemieHun
CTEPEOMETPUUYECKHX 3a/1a4
TUTAHUMETPUYECKHE GaKThl K METOIBI
3a/1auv Ha BBIYHUCIICHUE U
JI0OKa3aTesnbCcTBO. MoaenupoBaTh
peanbHBIE CUTYAIlMH Ha SI3BIKE
r€OMETPHUH, UCCIEN0BATh
MIOCTPOCHHBIE MOJIEIIU C




HCIOJIb30BAHUEM I€OMETPUUECKUX
OOHATUU

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 31.
OO0BEMBI TEI

Conep:xkanue JeKInU

[Tonsitue 06 06BEMe. OcHOBHBIEC CBOMCTBA 00BEMOB Ten. O0BEM HMMITHH/IPA,
koHyca. O0BEM 1rapa u miomaab ceps

[TonoOHbIe Tena B mpocTpancTBe. COOTHONICHUS MEXKTY TIIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEI

AKTyanu3upoBath (HaKThl © METO/IbI
IIAaHUMETPHHU, PCIICBAHTHBIC TEMC,
MIPOBOAMTH aHATOTHH. BEIBOAUTE,
HCIIOJIb30BaTh (POPMYIIBI 00BEMOB:
MPU3MBI, UIHH]PA, TUPAMUIBL,
KOHYCa; yCEUEHHOM NTUpaMUIbl U
yCce4€HHOro KoHyca. Pemars
CTEepEOMETPUYECKHUE 3a4aUH,
CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB.
@opMyIHpOBATH ONIPENEIICHNE
I1apOBOT'0 CETMEHTA, IIAPOBOTI0 €04,
I1apOBOTO CEKTOPA.

[TpumensTs GopMymsl s
HaXO0XJIEHUS 00HEMOB IIaPOBOTO
CErMEHTA, IIapOBOI0 CEKTOpa
Pemarsb crepeomeTpruueckue 3aaauu,
CBsI3aHHBIE C 00BEMOM 1Iapa u
mIomasaso cepsl. MomeaupoBarth
pealIbHbIE CUTYAllUH HA SI3bIKE
TE€OMETPHH, UCCIIET0BATD
IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHNUEM T€OMETPUUYECKUX
MOHATUH. AKTYyaJIu3UpoBaTh (HaKThI U
MCTOJbI INIAHUMCTPHUHU, PCIICBAHTHLIC




TeMe, IPOBOIUTH aHANOTUH. Pemarp
CTepEOMETPUYCCKHE 3a/1aUH,
CBSI3aHHBIC C COOTHOIICHUEM
00BEMOB M TOBEPXHOCTEH MO T00HBIX
TEJ B IPOCTpPaHCTBE. MOIeIMpoBaTh
peabHbIC CUTYaI[UU Ha S3bIKE
reOMETPHH, UCCIICIOBATh
MIOCTPOCHHBIC MOJICIIHN C
UCIIOJIb30BAHUEM F€OMETPUICCKUX
MOHATUN

[IpakTrueckue 3aHgaTHs

Tema 32.
BekTops! n
KOOpPJIMHATHI B
IIPOCTPAHCTBE

Conepxanue JeKIMU

Bexkrop Ha miockocTu u B mpoctpaHcTBe. ClioKeHUE U BEIUUTAHUE
BEKTOpPOB. Y MHOKEHHE BEKTOpa Ha uncio. Pasnoxkenue BeKTopa 1o Tpém
HEKOMIUTaHapHbIM BekTopam. [IpaBuio napamienenunena. Pemenue 3anay,
CBSI3aHHBIX C IPUMEHEHUEM MPABUJT ACHCTBUI C BEKTOPaAMHU.
[IpssMmoyrosnbHast cucTeMa KOOPJIMHAT B pocTpancTse. KoopauHaTe
BekTopa. [Ipocrelilue 3a1aun B KOOpAMHATAX. YTOJI MEXKY BEKTOPaMH.
CkansipHoe mpou3BeIeHUE BEKTOPOB. BRIUNCIICHNE YTIIOB MEXKTY MPSIMBIMU
1 T10cKocTsIMU. KOOpAMHATHO-BEKTOPHBIA METO NPU PEIICHUH
T€OMETPUUYECKHX 3a/1a4

AKTyanu3upoBaTh (PaKThl U METOIBI
IUIAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

OnepupoBarh NOHATHEM BEKTOP B
npoctpancTse. PopMyIupoBaTh
[IPaBUJIO NTapasuIeIICUIIea IIPU
CIIOXKEeHUH BeKTOpoB. CK1a/IbIBaTh,
BBIUNTATh BEKTOPBI, YMHOXKATh
BEKTOp Ha 4ucio. M3yyaTe OCHOBHBIE
CBOMCTBA JTUX olepauui. JlaBaTh
OnpeesaeHue IpsIMOYTrOJIbHON
CHUCTEMBI KOOPIMHAT B IIPOCTPAHCTBE.
BeIpa3znuth KOOpAMHATBI BEKTOpA
4yepe3 KOOPAUHATHI €70 KOHIIOB.
BriBouTH, MCTIONIB30BaTh OPMYITY
JUIMHBI BEKTOPA U PACCTOSHUSA MEXKIY
TOYKaMHU. BeIpaxkaTs CKajasipHOE
IIPOU3BEJICHNE BEKTOPOB Ye€pPE3 UX
KOOPJIMHATHI, BBIYUCIIATH YTOI MEXIY
JIBYMsI BEKTOPaMH, IBYMsl IPSIMBIMH.




Haxonutek yroa Mexay npsMoin u
IJIOCKOCTBIO, YTOJI MKy IBYMS
IJIOCKOCTSIMU aHAJTUTHYECKUMHU
MeToaamMu. BEIBOAUTE, HCIIOJIB30BAThH
dbopMyIy pacCTOSHUS OT TOUKH J10
IJIOCKOCTH

[IpakTueckue 3aHgaTHs

Tema 33. Conepxanue JeKIMU Pemars npocreiimue 3agaun Ha

[ToBTOpEHue, OcHoBHBIE GUTYpHI, (HaKThl, TEOPEMBbI Kypca IJIaAHUMETPUU. 3a1a4u HaXO0XXJICHHUE JJIMH U YIJIOB B

o0o0mieHne u TUTAHUMETPHUH U METO/bI UX pemeHust. OCHOBHBIC (GUTYPBI, (haKTHl, reOMETPHUECKUX (PUrypax,

CHCTEMAaTH3allusA | TEOPEMBI Kypca CTEpEOMETPUH. 3a/laul CTEPEOMETPUH U METO/IbI UX npuMeHsTh TeopeMy [Iudaropa,

3HAHHUH perIeHus TEOPEMBI CHHYCOB M KOCHHYCOB.
HaxonuTs niomane
MHOTOYTOJIbHUKA, KPyTa.
PacrniozHaBaTh nogo6HbIe (DUTYPHI,
HAXO/UTh OTHOIICHUS JITHH U
mowmanen. Mcnons3oBaTte npu
PEIICHIH CTEPEOMETPUUYECKHX 33124
(akThl ¥ METO/IbI TUIAHUMETPHH

[TpakTuyeckue 3aHATUS
Tema 34. Coaepsxanue JJeKINU OcBauBaTh IIOHATHE




MareMaTH4ecKo
€ OXKHJIaHUe
Cy4anHoOR
BCIIMYMHBI

[Tpumepsl MpUMEHEHHS] MAaTEMaTHYECKOIO OKUIAaHUS (CTpaxoBaHUeE,
aorepest). MareMaTH4ecKoe OKUAAHUE CYMMBI CITy4alHbIX BEJTUYHH.
Marematruyeckoe 0kHJIaHue T€OMETPUIECKOT0 U OMHOMHUAIBHOTO
pacnpenesieHuin

[IpakTueckue 3aHATHs

MaTeMaTHYECKOT0 OXKUIaHHUS.
[TpuBOIUTE U 0OCYXKIATH IPUMEPHI
MPUMEHEHUS] MaTeMaTH4eCKOTr0
oXXuaanus. Beraucnsate
MaTeMaTHYeCKOE OXKHUIaHUE.
Ucnonp30Bath NoHSATHE
MaTEeMaTHYECKOTO 0KHUJIaHUS U €TO
CBOMCTBA MPHU PEIICHUH 3a/1a4.
Haxoauts o u3BecTHbIM hopmynam
MaTEeMaTU4YeCKOe 0XKHIaHHE CYMMBI
CIIy4aifHbIX Benu4uH. HaxoauTs 1o
U3BECTHBIM (popMysiamMm
MaTeMaTHUYECKUEe OKUTaHUS
CIIy4alHBIX BEJIMYMH, UMEIOIINUX
reoMeTpuYecKoe 1 ONHOMHUATEHOE
pacnpeneneHus

Tema 35.
Hucniepcus u
CTaHJApTHOE
OTKJIOHEHUE
CIIy4yalHON
BEJINYMHBI

Coaepixanue JJeKInU

Jucnepcus 1 cTaHJapTHOE OTKJIOHEHHUE. Jlucnepcnn reoMeTpuYeCKOro 1
OuHOMMaIBHOrO pacnpenenenus. [Ipakrnyeckas pabora ¢ HCIOIb30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

[IpakTyeckue 3aHATUS

OcBauBaTh NOHATHUSA: JUCTIEPCUS,
CTaH/IapTHOE OTKJIOHEHUE CIIy4aliHON
BenM4MHbL. HaxoauTs qucnepcuto mo
pacnpeznenenuto. Haxoaurs o
M3BECTHBIM (pOpMYJIaM JIUCIIEPCHIO
reOMETPHUYECKOT0 U OMHOMHUAIBHOTO
pacrpeziefieHus, B TOM YHCIIe B XO/1€
MPAaKTUYECKOH paboTHI C
MCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIHIL

Tema 36.
3aK0H OOJIBIIINX
qHCcel

Coaep:xanue JJeKInu

3akoH 6onpIIMX YyKced. BoIOOpOUYHBIH METOT UCCIIEJOBAHUH.
[IpakTrueckas paboTa ¢ UCMOJIB30BAHUEM DJICKTPOHHBIX TaOJIHUII

[IpakTrueckue 3aHATUA

3HAKOMUTBHCS C BEIOOPOUYHBIM
METOJIOM UCCIIEI0BAHUS
COBOKYITHOCTH JIaHHBIX. M3y4ath B
XO07Ie TPAKTUYECKOH paboThI ¢
UCIOJIb30BAHUEM 3JIEKTPOHHBIX




TaOJIUI] TPUMEHEHUE BEIOOPOYHOTO
METO/1a UCCIICTOBAHUS

Tema 37.
HenpepriBHbie
Cly4yaiHbIe
BEJIMYMHBI
(pacnpenenenus)

ConeprkaHue JEKIUU

[TprMepsl HEMPEPHIBHBIX CIIY4alHbIX BeTHUUUH. OYHKIMS IIIOTHOCTH
pactipenenenus. PaBHomepHOe pacrpeeneHne 1 ero CBOUCTBa

IIpakTrueckue 3aHATHS

OcBauBaTh NOHATHUS: HENPEPBIBHAS
CiIy4alHas BEJIMYUHA, HEIIPEPBIBHOE
pacripeniesieHue, pyHKIUs INIOTHOCTH
BEpOSATHOCTH. [IprBOINTE IpUMEpHI
HEIPEPBIBHBIX CIIyYalHbIX BEJIMYUH.
HaxonuTe BEpOSTHOCTH COOBITHIA O
JTAaHHOH (PYHKIMM IUIOTHOCTH, B TOM
4HCJIE PABHOMEPHOTO PAaCIPEIEICHUS

Tema 38.
HopmanbHoe
pacnpeeneHue

Coneprxanue JeKIuu

3aauu, IpUBOALINE K HOPMAJIbHOMY pactipeaeneHuto. OyHkuus
IUIOTHOCTHU U CBOMCTBA HOPMAJILHOTO pacnpeaeneHus. [Ipaktuueckas
paboTa C UCIIOJIb30BAHUEM AIIEKTPOHHBIX TAOJINLL

[IpakTueckue 3aHATHS

OcBauBaTh NOHATHSA: HOPMAJIbHOE
pacrpenenenue. Beiaensate no
ONMCAHUIO CIIy4aliHbIEC BEJIMYNHBI,
pacrpenenEHHbIe 10 HOPMaJIbHOMY
3akony. [IpuBoaUTE IpUMeEpHI 3a1a4,
IIPUBOJAIINX K HOPMAJIbHOMY
pacnpenenenuro. Haxoaurs
YHUCJIOBBIE XaPAKTEPUCTUKU
HOPMAJIBHOT'O pacIpeneeHus 1o
U3BECTHBIM Qopmyrnam. Pemath
3a/1a4y, CBA3aHHBIEC C IPUMEHEHUEM
CBOMCTB HOPMAJIBHOTO
pacpeneneHui, B TOM YHCIIe C
HCITOJIb30BAaHNUEM 3JIEKTPOHHBIX
Ta0JIHIL

Tema 39.
IToBTOpEHME,

ConeprxaHue JeKIuu

Hpe}ICTaBHeHI/Ie JaHHBIX C IOMOIIBIO Ta6.]'II/III " Juarpamm, onrucaTcibHas

[ToBTOPSATH N3y4YEHHOE U
BBICTPAMBAaTh CUCTEMY 3HAHUU




0000111eHNE U
cUCTeEMAaTHU3aIUs
3HAHUU

CTaTUCTHUKA, OTBITHI C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITHSIMU,
BBIYHCIICHUE BEPOSITHOCTEH COOBITUH C MpuMeHeHHEeM (popMyIT u
rpagu4IecKux METOJIOB (KOOpAMHATHAS MIpsMast, IEPEBO, TUarpaMma
Diinepa), ciaydaiHble BETUYUHBI U pacipeiesiCHUs], MAaTEMaTHYECKOe
OKMJaHUE CIy4ailHON BEJIMYMH

[IpakTrueckue 3aHaTust

Koncynpranus
[IpomexyTouHas arTecTanus 12
BCEI'O 298




4 YCJIOBHUSA PEAIMZAIIMMA YUYEBHOI'O IIPEAMETA VIL04
MareMaTHuka

4.1 TpeboBaHUs K MATEPUATbHO-TEXHUYECKOMY 00ecriedeHH 0

Peanuzauus yueOnoro npenmera YI1.04 MatemaTnka TpeOyeT HATMUUS y4€OHOTO
KaOMHEeTa MaTEeMaTUKH.

VueOHas AyIuTOpHUA JI IMIPOBCIACHUA 3aHATUM JICKOIUMOHHOT'O TUIIA, IIPAKTHUYCCKOI'O
THUIIA, TPYHIIIOBBIX W HWHIWBUIAYAJIbHBIX KOHcyHBTaHHﬁ, TCKYHICTO KOHTPOJIAA H
HpOMC)KYTOIIHOﬁ aTTcCTalln

[Tomemienust At CaMOCTOSITENbHOM pabOThl O0ydYaIOIIUXCS OJKHBI OBITh
OCHAlICHbl KOMIIBIOTEPHOHM TEXHUKOH C BO3MOXHOCTBIO MOJAKIIOUEHHUS K
MH(POPMALMOHHO-TEIEKOMMYHUKAIIUOHHON CeTM U 00eCrneYeHueM JOoCTyla B
ANIEKTPOHHYI0  MH(POPMAIIMOHHO-00pa30BaTEIbHYI0 Cpely  0o0pa3oBaTebHOM
OpraHu3aluu

O6opynoBaHue yaeOHOTo KaOMHETa:

Kommekt yueOHo#t mebenu:

- pabouee MecTo mipenoaaBaresis (CTo, CTy);

- pabouune MecTa 00y4aromuxcs (CTOJbI, CTYJbs)
TexHudeckue cpeacTra 00yIeHUS:

- IPOSKTOD;

- DKpaH;

- HOYTOYK

4.2. TlepeyeHb HOPMATHBHBLIX TMPAaBOBBIX [IOKYMEHTOB, OCHOBHOH U
JAOIOJIHUTEJIbHON Y4eOHOH JMTeparypbl, He00XOAMMOHW /Js OCBOCHUSA
yueOHoro npeamera YI1.04 MaremaTuka

HopmatuBHBIE TPaBOBbIE JOKYMEHTHI:
dI'OC CIIO no cnenuanbroctu 21.02.19 3emieycTpoiicTBO
a) OCHOBHAs JTUTEpaTypa:

1. Maremaruka: anredpa v Hayaua MaTeMaTHYECKOro aHalln3a, reoMeTpusi. Anredpa
¥ Hauyaja maremaTtudeckoro ananmuza. 10-11 kmaccel: 0a30BbId M yriyOJNEHHBIMN
ypoBuH : yueOnuk / I11. A. Anmumos, 0. M. Konsrun, M. B. Tkauésa [u ap.]. — 11-
e m31. — Mockasa : [IpocBemenue, 2023. — 464 ¢. — ISBN 978-5-09-107210-5. —



TexcT : aneKkTpoHHbIH // DIEKTPOHHBIN pecypc HU(PPOBOH 00pa30BaTEIbHON CPE/Ib
CIIO PROFo6pa3oanue : [caitr]. — URL.: https://profspo.ru/books/132452

2. Maremaruka: anrebpa M Hayajla MAaTeMaTHMYECKOro aHajiu3a, TI'€OMETpHS.
['eometpusi: 10-11 xnaccel: 6a30BbI U yrinyOn€éHHbld ypoBHU : yueOHuk / JI. C.
Aranacsig, B. ®@. byry3os, C. b. Kagomues [u ap.]. — 1l-e uzg. — Mocksa :
[IpocBemenne, 2023. — 288 c. — ISBN 978-5-09-103606-0. — Tekct
AJIEKTPOHHBIN // DNEeKTpOHHBIN pecypc uudpoBoit oOpazoBarensHoil cpenbl CIIO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132455

I[OHOJ]HHTGHBHBI@ HCTOYHUKMU.

1. boromosioB H. B. Martemaruka. 3a1aun ¢ pelieHUsIMU : Y4€OHUK JISI CPETHETO
npodeccuoHanbHoro oopazopanus / H. B. boromomnoB. — 2-¢ u3z., ucnp. u gom. —

MockBa : UzmarensctBo IOpaiit, 2025. — 755 c. — (IlpodeccronanpHoe
obopazoBanne). — ISBN 978-5-534-16211-0. — TekcT : BIEKTPOHHBIH //
OobpazoBarenbHast wiaropma FOpaiirt [caliT]. —

URL.: https://urait.ru/bcode/599028

4.3 IlepeyeHb MPOrPaMMHOI0 odecneyeHusi, NpogecCHOHATBHBIX 0a3 TaHHBIX,
HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM pPecypcoB HH(POPMAIMOHHO-
TeJIEKOMMYHUKAUUOHHOI ceTn «UHTepHeT», HE00XOAUMBIX JIsi OCBOCHUA
yueOHoro npeamera YII.04 Maremaruka

ﬂut;eHS’l/lOHHOe npocpammHoe obecneuenue:.
Microsoft Win Pro 10

Microsoft Office Word

Microsoft Office Excel

Microsoft Office Power Point

Hnmepnem- pecypchwi:

1. Ilepeuens yugposwvix (31eKMpoHHbIX) OUOIUOMEK:

-bubnuomexa P PROFob6pasosanue https://profspo.ru/

-Onexmponno-oopazosamenvras cucmema FOpaum https://urait.ru/

- Dnexmponnas obubnuomexa BI'TY https://bibl.cchgeu.ru/catalog/

- HOF — Hayuonanvnas snekmponnas oubnuomexa https://rusneb.ru/

2. KoncynomanmlIInoc https://www.consultant.ru/

3. Ogpuyuanvuwiii catim OOO «HUnghoypox» https://infourok.ru/



https://profspo.ru/books/132452
https://profspo.ru/books/132455
https://urait.ru/bcode/599028
https://profspo.ru/
https://urait.ru/
https://bibl.cchgeu.ru/catalog/
https://rusneb.ru/
https://www.consultant.ru/
https://infourok.ru/

4. Catim Omkpwimolii kojnedxc. Mamemamuxa http://www.mathematics.ru

5. Dnexmponno-oubauomeunas cucmema. (Mamemamura 8 NOMoOusb CMyOeHmy u
wKoIbHUKY — mecmot online) http://www.iprbookshop.ru/

6. Mamemamuka 6 nomows wKoabHUKY u cmyodenmy http://mathtest.ru

1. Dnexmponnas ungopmayuorno-obpazosamenvras cpeoa BI'TY

https://old.education.cchgeu.ru/

8. T'ocynmapctBeHHast oOpasoBarenbHas miaTGopma «Poccuiickas 3JIEKTpOHHAS
mkoaa» https://resh.edu.ru/

9. Odummansusrii caiit OO0 «Uupoypoxr» https://infourok.ru/

4.4. OcobdenHocTu peanuzanun ydeonoro npeamera YI1.04 MatemaTuka nJis
o0yJamIIUXcsl W3 4YHCJIa MHBAJIWAOB W JHI ¢ OrpaHHYeHHBIMH
BO3MOKHOCTSIMH 3I0POBbSI

Ilpu  obyuenuu Uy ¢  OSPAHUYEHHBIMU  BOZMONCHOCHAMU  300POGbA,
npeoycmampueaemcs UHOUBUOYAIbHbIU epapux 0OyueHus.

Uneanuovl u nuya ¢ 02pavuyeHHbIMU BO3IMONCHOCHAMU 300P08bs 00ecneyeHvl
NeYamHbLIMU U DJIeKMPOHHLIMU 00PA308AMENbHLIMU  pecypcamu 8 ¢hopmax,
a0anmupoBanHbIX K 02PAHUYEHUIM UX 300PO8bS.

s ocywecmenenus npoyedyp mexkyweeo KOHMPOJs —YCNe8aemMocmu U
NPOMENCYMOYHOU ammecmayuy 00y4aowuxcs, co30armcsi GoHObl OYEHOUHbIX
cpeocms,  aoanmuposanHvle Ol UHBANUOO8 U JUY C  OSPAHUYEHHbIMU
BO3MONCHOCMAMU ~ 300P06bSL U NO3GOJAIOWUE OUCHUNMb  OOCMUNCEHUE UMU
3aNIAHUPOBAHHBIX 68 OCHOBHOU 00pPA308AMENbHOU NPOSPAMME  Pe3VIbmamos
00yUeHUs1 U YPOBEHb CHOPMUPOBAHHOCIIU 6CEX KOMNEMEHYUll, 3ds6/1eHHbIX 6
00pazosamenvHoll npocpamme.


http://www.mathematics.ru/
http://www.iprbookshop.ru/
http://mathtest.ru/
https://old.education.cchgeu.ru/
https://resh.edu.ru/
https://infourok.ru/

5. KOHTPOJIb U OLEHKA JOCTUXEHHUI PE3YJbTATOB
OCBOEHUSA YYEBHOI'O ITPEJIMETA O YII.04 MATEMATHUKA

JlocTuxkeHre JTUYHOCTHBIX PE3YJIbTATOB OLICHMBAETCS HAa KAYECTBEHHOM YpPOBHE
(6e3 ormeTkm). CHopMUPOBAaHHOCTH MPEIMETHBIX, METANPEIMETHBIX, THYHOCTHBIX
YMEHUH U 3HaHUW OLIEHUBAETCS B OaJljlaX MpPEenoaBaTesieM B IPOIECCEe BHIMOTHEHUS
OCHOBHBIX BHUJIOB Y4€OHOM JEATETbHOCTH OOyYarouuxcsi, TEeCTUPOBAHMUS,
BBITIOJIHEHUST OOYYalOIMMUCS CaMOCTOATENbHOM pabOThl, IO pe3ysbTaram
TEKYILIEro KOHTPOJIA U MTPOMEKYTOUHOM aTTecTaliu.

Onenka pe3yabTaToB
Pe3ynbrarel 00yueHus (hopMEL 1 METOME)
JIMYHOCTHBIE PE3VYJIBTATHI -BBIMIOJIHEHUE  MPAKTHYECKUX

1)  rpaXmaHCKOro  BOCIUTaHHsA:  CGOPMHPOBAHHOCTD | 331aHHI HA 3QHSTHSIX;

IPakKIaHCKON TIO3MIMU OOYYAKONIErocs Kak akTUBHOro u | ~YCTHDBIM ONPOC,
-CaMOCTOATEIbHbIE paOOTHI;

- KOHTPOJIbHBIC pa6OTbI;
-3K3aMCH

OTBETCTBEHHOI'O YJIeHa POCCHIICKOTO oO1iecTBa,
MIpEeACTaBICHUE 0 MaTeMaTUYECKUX OCHOBax
(GYHKIIMOHUPOBAHMSI  PA3IMYHBIX  CTPYKTYp, SIBJICHHIA,
MpoLeayp TPa)xAaHCKOro oOmiecTBa (BBHIOOPHI, OMPOCHl H
IpYyroe), yMEHHE B3aUMOJIEHCTBOBATh C COIMAIBHBIMHU
WHCTUTYTAMHU B COOTBETCTBHH C WX QYHKIWSIMH H
Ha3HAYCHUEM;

2) MaTPUOTHYECKOTO BOCIHTAHHS: CHOPMUPOBAHHOCTH
POCCHUICKOM Tpa)XAaHCKOM HWIECHTUYHOCTH, YBAXKEHUSA K
NpOUUIOMY M HAaCTOSIIEMY POCCHICKOW MaTeMaTHKH,
IIEHHOCTHOE OTHOIIEHHWE K JOCTIKEHUSIM POCCUMCKHUX
MAaTeMaTUKOB M POCCHUMCKOW MAaTeMaTUYECKOM IIKOJIbI,
WCIIONB30BAaHUE OTUX JOCTWIXKEHHM B JPYrUX HayKax,
TEXHOJIOTHUSIX, chepax YKOHOMUKH,

3) IyXOBHO-HPAaBCTBEHHOTO  BOCHHTAHHS:  OCO3HAHHE
JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, TUYECKOTO
MOBEJICHUs, CBSI3aHHOTO C TMPAKTUYECKUM TPUMEHEHHEM
JOCTH)KEHUM HayKH U JEATEIbHOCTBIO YYEHOI0, OCO3ZHAHHUE
JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYTyIIETO;

4) 3CTETHYECKOTO BOCITUTAHUS: 3CTETHUECKOE OTHOIIEHHE K
MUY, BKJIFOYAst ACTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJa4, peLIeHnH,
paccyXJIeHUi, BOCIPUUMYMBOCTh K MaT€MaTHUYE€CKUM
acCIeKTaM pa3JInYHbIX BUIOB UCKYCCTBA;

5) ¢usudeckoro BocmuTaHMs: CHOPMUPOBAHHOCTH YMEHHS
MIPUMEHATHh MaTEMaTUYECKHUE 3HAHUSI B HTHTEPECax 37J0pPOBOTO
u Oe3omacHoro obpasa >KU3HH, OTBETCTBEHHOE OTHOULICHHE
K CBOEMY 3/I0pOBbIO (340pOBOE€ TMHTAHHE,
cOamaHCHUPOBAHHBIN PEXHUM 3aHATHI U OTIBIXA, PETYIspHAS




¢u3nveckas akTUBHOCTH), (PU3UYECKOE COBEPILICHCTBOBAHHE
npH 3aHSTHSIX CIIOPTUBHO-03/I0POBUTEIILHOM
JESATEIbHOCTHIO;

6) TpyOBOrO BOCIUTAHHS: TOTOBHOCTh K TPYAIY, OCO3HAHUE
[EHHOCTH TPYAOJIIOOHS, MHTEpeC K pPa3IuyHbIM chepam
npodecCHOHAIbHOM  JEATENBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oyaymien mpodeccnd © peaau30BBIBATh COOCTBEHHBIC
’KM3HEHHBIC IUIaHbI, TOTOBHOCTb M CIHOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
NPOTSHKCHUM BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY
y4acTHIO B PEHICHUH NMPAKTUYECKUX 3374 MaTeMaTHUECKON
HAaIPaBJICHHOCTH;

7)  DKOJIOTHYECKOTO BOCIUTAHUS:  CHOPMHPOBAHHOCTD
9KOJIOTMYECKOH KYJIBTYpPbI, TOHUMaHHUE BIUSIHUS COLIHATBHO-
HKOHOMHUYECKUX IPOIECCOB HAa COCTOSHUE MPUPOTHON M
COIMAJIBHOW Cpelbl, OCO3HAHUE TJI00AJIBHOTO XapakTepa
9KOJIOTMYECKUX TPOOJIeM, OpUEHTAlMs Ha MPUMEHCHUE
MaTeMaTU4eCKUX 3HAHWW JUIS PELICHUs 3aaauB 00JIaCTH
OKpYKaIOIIeH Cpeibl, MJIaHUPOBAHUE TIOCTYIIKOB U OLICHKH
UX BO3MOKHBIX MOCJICACTBHH ISl OKPY’KAIOIIEH Cpebl;

8) UEHHOCTH HAay4YHOrO TO3HAHHS: CHOPMHUPOBAHHOCTD
MHPOBO33PDECHUS,  COOTBETCTBYIOIIEIO  COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAyKd M OOIIECTBEHHOW IPaKTHKH,
NMOHUMAaHUE  MAaTeMaTHYeCKONW  Haykd  Kak  cdepbl
YEJIOBCUCCKON JIEATEIBHOCTH, JTamoB €€ pa3BUTHI U
3HAQUUMOCTH JIISl Pa3BUTHUS [UBHIIM3AIMH, OBJAJICHUC
SI3BIKOM MaTeMAaTHKA W MaTeMaTH4eCKOW KYJIbTYypod Kak
CPEICTBOM TO3HaHHWsSI MHpPa, TOTOBHOCTh OCYIIECTBIISATH
NPOEKTHYI0O M HCCIEIOBaTEeNbCKYI0  JIESTEIBHOCTh
WHIUBUIyaIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

OsBiageHue YHUBEPCAIbHBIMHU MMO3HABATEILHBIMH
JICCTBUSMU:

ba3oBble JJoruueckue AeiicTBUA:

BBISIBIIATH M XapaKTepU30BaTh CYUIECTBEHHbIE MPU3HAKU
MaTeMaTUYeCKNX OOBEKTOB, MOHSATHN, OTHOIICHUH MEXIY
MOHATUAMH, (DOPMYIUpPOBATH  OMpENEICHUS  TMOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MpU3HAK KiaccuuKanuu,
OCHOBaHUSl [uIsi OOOOIIEHHMsT M CpPaBHEHHUS, KpPUTEPUU
MIPOBOAMMOI0 aHANN3a; BOCIIPUHUMATh, (HOPMYIUPOBATH U
npeoOpa3oBHIBATH CY)KJICHUS: YTBEPAUTEIIbHBIC n
OTpHUIIATENbHbIE, EAUHUYHBIC, YaCTHBIC U O0IIHE, YCIOBHBIC,

-BBINIOJIHEHUE  ITPAKTUYECKUX
3aJJaHU} Ha 3aHSTHSAX,

-YCTHBIH OIIPOC;
-CaMOCTOSATEIbHbIE paOOTHI;

- KOHTPOJIbHbBIE pabOoTBHI;
-9K3aMEH




BBISIBJIAITh MAaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U
U TpoTHBOpeuus: B (pakTax, NaHHBIX, HAONIOJCHHUAX U
YTBEPXKICHHUAX, NpEAJaraTb KPUTCPUH IS  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMI;
JenaTh BBIBOABI C MCIIOJIb30BAHHMEM 3aKOHOB JIOTHKHU,
JeTyKTUBHBIX u UHAYKTUBHBIX  YMO3AKJIIOUEHHH,
YMO3aKJIIOYEHUH 110 aHAJIOTUH;
POBOANUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBa
MaTeMaTHYECKUX YTBEPXKICHHH (TIPSIMbIE U OT IPOTHBHOTO),
BBICTPaMBaTh APryMEHTAIMIO, TNPUBOIUTH MPUMEPHl U
KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE CYXKACHUS U
BBIBOJIBI; BEIOMpaTh CHOCOO pemieHus y4eOHOH 3amaum
(cpaBHMBAaTh HECKOJIbKO BapHUaHTOB pEILEHHs, BbBIOUpATh
HauOoyiee MOAXOMSALMM C  y4ETOM  CaMOCTOATENBHO
BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble ucciieioBaTeIbCKHeE AeCTBUA:
UCIOJIb30BaTh BONPOCHl  KaK  MCCJE0BaTEIbCKHMA
UHCTPYMEHT  MO3HaHMs,  (HOpMYyJIUpOBaTh  BOIPOCHI,
¢bukcupyomue npoTuBopedne, MnpoodiemMy, yCTaHaBIUBATh
HCKOMOE U JTaHHOE, ¢dbopmHpoBaTh TUIIOTE3Y,
apryMEHTHPOBAaTh CBOIO MO3UIIMIO, MHEHUE;
IIPOBOANTH CaMOCTOSTEIILHO CIJTAHUPOBaHHBIN
HKCHEPUMEHT, UCCIIeI0BaHNe o YCTaHOBJICHHIO
0cOOEHHOCTE  MaTeMaTH4ecKoro oOBEeKTa,  SIBJICHUS,
Ipolecca, BBIBICHUIO 3aBUCHUMOCTEH MEXIy OO0beKTaMu,
SIBJICHUSIMHU, TIPOLIECCAMU;

CaMOCTOATENBHO (OPMYITUPOBATH 0OOOIIIEHHUS HBBIBOIBI
1o pe3yapTaTam IIPOBEAEHHOTO HaOJII0/IeHuS,
WCCIIC/IOBAHMsSI, OICHWBATh JJOCTOBEPHOCTH TOJTYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHHIA;
IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE IpOIECcca, a TaKXKe
BBIIBUTaTh MPENOJIOKEHNUSI O €ro pa3BUTHMH B HOBBIX
YCIIOBUSIX.
Padora ¢ nundopmanmeii:
BBISBJIATH Je(UIUTHI THPOPMAIIH, JTaHHBIX, HEOOXOAMMBIX
JUIs OTBETA Ha BOIIPOC M JUIS PELICHUS 3aJIauu;
BBIOMPATh MHPOPMAIIUIO U3 HICTOYHUKOB Pa3IMYHbIX THIIOB,
aHAJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATD
MH(OPMAIIHIO PA3IMYHBIX BUAOB U (pOpM IpeCTaBICHHUS;
CTPYKTYpHpOBaTh HMH(poOpMaluio, TMpeacTaBlIiATh e€ B
pa3nuyuHbIX (hOopMax, MIUTFOCTPUPOBATH IpaUUECKU;
OILIEHUBATh HAIEKHOCTh HH(POPMAIIHU TIO CAMOCTOSITEITEHO
COpPMYIHPOBAHHBIM  KPUTEPHAM, CHOPMYITHPOBAHHBIM
CaMOCTOSITENILHO.




OsgnasieHne YHUBEPCATbHBIMH KOMMYHUKaTHBHBIMU
y4eOHBIMH JICHCTBUIMHU:

BOCIPUHMMATh W (QopMynupoBaTh  CYXKICHHS B
COOTBETCTBUHM C YCIOBHSIMHU M LEISIMH OOLICHHUS, SICHO,
TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX
U THMCHMEHHBIX TEKCTaX, [aBaTh IIOSCHEHHS IO XO.Iy
pemieHuss  3aja4d,  KOMMEHTHPOBAaTh  IOJYYEHHBIH
pe3yJnbTar;

B XO0/€ OOCYXIEHHUS 3alaBaThb BONPOCHI IO CYIIECTBY
oOCyKJIaeMOl TeMBbI, MPOOJEMBI, peraeMon 3axadw,
BBICKA3bIBaTh HJICH, HAIICJICHHbIE Ha IOUCK pEIICHHS,
COIIOCTABISITh CBOM CYXICHHS C CYXICHHUAMH JPYrHX
Y4acCTHHKOB JMAJIOTa, OOHAPYKUBATh Pa3IHM4Yhe U CXOJICTBO
NO3MIMHA, B  KOPPEeKTHOH  ¢dopme  (dopMyIupoBaTh
pa3HOTIACHs, CBOU BO3PAKCHUS;

NPEACTaBIIAT PE3YJIBTATHI peuieHus 3a7a4H,
OKCIEPUMEHTa, HCCIIEOBAaHUS, MPOEKTa, CAMOCTOSTEIHHO
BbIOMpaTh (GopMar BBICTYIUICHHS C y4€TOM  3aaady
MPE3CHTAIH U OCOOCHHOCTEH ayAUTOPUH.

OBnazneHue yHUBEPCAIbHBIMH PETYISTUBHBIMU Y4EOHBIMU
NEUCTBUSMU:

Camoopranu3aums:

COCTaBIAThH IJIaH, AJITOPUTM pEIIeHUs 3a/Ja4yu, BHIOUpAThH
croco® pemieHus ¢ Y4E€TOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTHpOBaTb U
KOPPEKTUPOBaTh BapHaHThl PEIICHHH € Yy4E€TOM HOBOM
nH(pOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

BIIAJICTh HABbIKAMU TIO3HABATEIBHOM pedIeKCHun Kak
OCO3HAHMUSI COBEPIIAEMBIX JEHCTBUM M MBICIUTEIbHBIX
MPOIIECCOB, WX  pE3yJbTaTOB, BIANETh  CIOCOOaMH
CaMONPOBEPKH, CAMOKOHTPOJS IIpoliecca M pe3yJibTara
pelIeHus MaTeMaTUYeCKOW 3a/1a4u;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IpHU
pELIeHUH 3a]]a4l, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha
OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBLIX, HalJEHHBIX
OIHMOOK, BBISIBJIEHHEIX TPYIHOCTEH; OIICHUBATh
COOTBETCTBUE pE3yJIbTaTa IEIU W YCIOBHUSIM, OOBSICHITH
MPUYHHBI JOCTIKCHHUSI WM HEJOCTIKEHHSI Pe3yJIbTaTOB
NESTENIbHOCTH, HAaXOAWTh  OMMOKYy, JaBaTh  OIEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHUMATh M HUCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHAHOU M
WHIUBUAYAIBHON pabOTHl MPH pelleHuH Y4eOHBIX 3ajad,




MIPUHUMATH 11€]1b COBMECTHOM JESATEIIbHOCTH, TUTAHUPOBATh
OpraHMU3aII0 COBMECTHOW pabOThI, pacrpeneisTh BHUJIbI
paboT, moroBapuBaThes, 0OCYKIaTh MPOIECC M PE3YJIbTAT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B I'PYIIOBBIX (GopMax paboThl (0OCYXKACHUS,
0OMEH MHEHHIA, «MO3TOBBIC IITYPMbI» i HHBIC), BHITIOIHSTh
CBOIO 4acTh pabOThl M KOOPIWHUPOBATH CBOU JICHCTBHSI C
JIPYTUMH YI€HAMHU KOMAaH/IbI, OIICHUBATh Ka4eCTBO CBOETO
BKJIaJa B OOmMHA  TPOAYKT IO  KPHUTEPHUsM,
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

[NPEAMETHBIE PE3VYJIbTATbI

Yuciia 1 BbIYUCICHUSA:

OIIEPUPOBATH HOHATUSAMMU: paLMoHaIbHOE U
JNEUCTBUTENIPHOE  YMCIO, HATypajlbHOE, LEJN0E 4YHCIIO,
OOBIKHOBEHHass W JAeCATUYHas  JpoOb,  HPOLIEHTBHI,
UCIOJb30BAaTh  NPU3HAKA  JEIUMOCTH  LENBIX  YHUCEl,
pa3IoKEeHUE YKcIa Ha MIPOCThIE MHOXKHUTENN NI PELLECHUS
3ajay;

BBINOJIHATh apU(PMETUYECKHE ONEPALUU C PALMOHATIbHBIMU
U IEUCTBUTEIBHBIMH YUCIIAMU;

BBIIIOJHATH ~ MPUOMMOKEHHBIE  BBIYMCICHMS,  HUCIIOJIB3YS
[IpaBUJIA OKPYIJICHHA, JejNaTb NPUKUIKY U OLEHKY
pe3yibTaTa BBIYUCIICHUN;

OIIEpUPOBATH  MOHATHAMHU:  CTEIIEHb €  LEIBIM U
paloHaJIbHBIM MOKa3aTeNeM, cTaHAapTHas (Gopma 3amucu
JNEHCTBUTEIIBHOIO YMCla, KOPEHb HATypPAJIbHOW CTEIECHH,
UCIIONb30BATh MOIX OISO bopmy 3aMMcH
JEUCTBUTEIIBHBIX YUCEN JJI PEIICHUs TPAaKTUYECKUX 33]1a4
U IIPE/ICTABIICHUS TAHHBIX;

OIIEpUPOBATh TOHATUSAMU: CHHYC, KOCHHYC U TaHICHC
IIPOU3BOJILHOTO YIUIA, UCIIOJIB30BATh 3alIUCh IIPOU3BOJIEHOTO
yria yepe3 0OpaTHbIe TPUTOHOMETPUYECKUE (PYHKIINY;
ONEpUPOBATh MOHATUSAMU: JIOTrapu(pM UYUCIa, TECATUYHBIE U
HaTypaJlbHbIE JOrapu(PMBI.

YpaBHeHHs U HEPABEHCTBA!

OIIEpUPOBATh  MOHATHAMH:  TOXKAECTBO,  YPaBHCHHE,
HEPaBEHCTBO, LEJOE, PALMOHAIBHOE, HPPAlMOHAIBHOE
YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHHE;

BBITIOJIHATh npeoOpa3oBaHus TPUTOHOMETPHUECKHUX

BBIPQ)KCHUI U PEIIaTh TPUTOHOMETPUYECKUE YPABHEHUS;
BBIMOJIHATE NPe0Opa3oBaHUs LENbIX, PAIMOHAIBHBIX H
MPPALMOHAIIBHBIX BBIPDAKEHUM M peliaTb OCHOBHBIE THIIBI
LEIBbIX, PAMOHAIIBHBIX U HUPPALMOHAIBHBIX YPABHEHUU U
HEPABEHCTB;

NIPUMEHATh YpPAaBHEHUS W HEPABEHCTBA IS PELICHUS
MaTeMaTHYeCKUX 33734 M 3a7ay U3 pasIMyHbIX objacTei

-BBIIIOJIHEHUE  MPAKTUYECKHUX
3aJlaHAM Ha 3aHATHIX;

-YCTHBIH OIPOC;
-CaMOCTOSITEIbHbIE PAOOTHI;

- KOHTPOJIbHBIE PAOOTHI;
-9K3aMeH




HAyKU U pEAIbHOM KU3HU;

MOJICJINPOBaTh pPEAlbHbIE CHUTYallUd Ha S3bIKE aireOpsl,
COCTaBJIATh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA IIO
YCIIOBUIO 3aJjaud, HCCJIENOBAaTb IIOCTPOCHHBIE MOJENIH C
MCIIOJIb30BAHUEM aIllapaTa ainreopsl;

IPUMEHATh CBOWCTBA CTENEHH M IpeoOpa3oBaHUs
BBIPQKEHUI, ONEpUpPOBATh MOHATHAMU: IIOKAa3aTEJIbHOE
YpaBHEHHE M HEPABEHCTBO, peUlaTb OCHOBHBIE THIIBI
II0Ka3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB;

BBINOJIHATE [IPE0Opa30BAHUS  BBIPAKEHUH, COJEpHKALUX
norapumei,

OIIEpUPOBAThH MOHATUAMU: JIOTApU(PMUUECKOE ypaBHEHUE U
HEPaBEHCTBO, PeUIaTb OCHOBHBIC THUIIBI JIOTAPU(PMUUECKUX
YPaBHEHHUH U HEPABEHCTB;

HaXOJUTh PEUIEHUs] MPOCTEHUIINX TPUTOHOMETPUUECKUX
HEPaBEHCTB;

OIIEpUPOBATh MOHATUSAMM: CUCTEMA JIMHENHBIX YPAaBHEHUN U
€€ peleHue, UCIO0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN
JUIS PEILICHUS IPAKTUYECKUX 3aay;

HaxOJUTh PEUICHUS IPOCTEUIINX CUCTEM U COBOKYITHOCTEH
palOHAIbHBIX YPABHEHUM U HEPABEHCTB;

MOJIETIUPOBATh pEalibHblE CUTYallud Ha SI3bIKE anreopsl,
COCTaBJIATb BBIPAXECHUS, YpPaBHEHHUsS, HEPAaBEHCTBA U
CUCTEMBI TI0 YCIIOBHUIO 33JlauM, UCCIIEI0BaTh IMOCTPOCHHbBIE
MOJIEJIN C UCIIOJIB30BaHUEM allapara ajareopsl.

DOyHKUMH U TPaPUKH:

OIIEpPUPOBATH MOHATHAMHU: (QYHKILIHSA, CIIOCOOBI 3aaHUS
(GyHKIIMHM, 00JIaCTh ONpPENEICHNUS] U MHOXECTBO 3HAYEHUI
¢bynkuuu, rpaduk QyHKIMHM, B3aMMHO 00OpaTHbIE QYHKIIUY;
ONEPUPOBATH  MOHATHUAMHU: YETHOCTH W HEYETHOCTH
GbyHKIMHU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
nepuonnyeckas (QyHKIUS, IMPOMEXKYTKH MOHOTOHHOCTU
(GyHKINHU, TOUKH SKCTpeMyMa (QYHKIUHU, HauboblIee 1
HauMEHbllee 3HaYeHHs (DYHKIUM HAa  [POMEXYTKE,
UCMOJb30BaTh MX JUIS UCCIeNOoBaHMUA (YHKLIMH, 3aJJaHHON
rpaduKom;

UCIOJIb30BaTh rpaduku GYHKIUN AJis pelIeHNs YpaBHEHMI;
CTPOUTH W 4YMTaThb TIpauKU JUHEHHOM  QyHKIUH,
KBaJIpaTUYHON (YHKIIMM, CTETIEHHONM (QYHKIMU C LIEIbIM
[IOKa3aTeseM;

ONEpUpPOBATH  MOHATUSAMHU: TpaQuUKH  IOKa3aTeIbHOMH,
norapuMUUECKOd U TPUTOHOMETPUYECKUX  (PYHKIIMH,
n3o0pakaTh MX Ha  KOOPAMHATHOM  IJIOCKOCTH H
WCIIOJIb30BAaTh AJIs PELLICHUS] ypaBHEHUI U HEPABEHCTB;
n300pakaTh Ha KOOPJAMHATHOW  IUIOCKOCTH  Trpaduku
JMHENHBIX YPAaBHEHUH U UCNOJIb30BaTh UX AJIS PELICHUS
CUCTEMBI JINHEWHBIX YPaBHECHHU;

UCMONb30BaTh Trpadukud (QYyHKOUA A8  HCClie0BaHUS
MIPOLIECCOB U 3aBUCUMOCTEH MPH PEIIeHUH 3a/1a4 U3 APYrux
y4eOHBIX TMpEeIMETOB U peaJbHOW JKU3HH, BBIPAXKATb
(dbopMyliaMu 3aBUCUMOCTH MEXKIy BEIMUNHAMU;

Havajia MaTeMaTH4€CKOI0 aHAJIN3A:




OIIEpUPOBATH MOHATUAMMU: [IOCJIEZIOBATEIILHOCTb,
apudmernyeckass M TeOMETpHYecKas  IPOTPECCUU;
OIEPUPOBATh  TOHATUSMHU:  OECKOHEYHO  YOBIBarOIIAs
reoMeTpuyeckas  IMporpeccus, CyMMa  OECKOHEYHO
yOBIBAIOIIECH TEOMETPUIECKOI IPOrPECCHH;

3a/laBaTh MOCJIEI0BAaTEIbBHOCTH Pa3jIMYHBIMH CIOCOOAMH;
HCIIOJIb30BaTh CBOMCTBAa  IIOCJIENOBATEIBHOCTEN 51
MPOrpeCcCUil I PEIICHUs PEajbHbIX 3aJa4 IPHUKIATHOTO
Xapakrepa.

ONEepUPOBATh  MOHATHSIMH:  HeNpepblBHasA  (QYHKIHS,
Npou3BOHAs (DYHKIIMU, UCIIOIB30BATh T€OMETPHUECKUI U
(bu3nyecKuii CMBICI TPOU3BOAHOW JJIsi pEIIeHUs 3ahady;
HaXOJWTh  NPOU3BOJIHBIC  JJIEMEHTApHBIX  (YHKUUH,
BBIYUCIITh IPOU3BOJIHBIE CYMMBI, TPOU3BEICHUSI, YACTHOTO
(byHKIHI;

UCIOJIb30BaTh MPOU3BOJHYIO AJI HCCIeNOBaHUS (DYHKUIUU
Ha MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATH PE3YJIbTAThI
UCCIIEIOBaHMS K TOCTPOEHUIO rpauKoB;

HCIIOJIB30BAaTh MPOU3BOIHYIO JUIS HAXO0KICHUSHAWIYYILIErO
peuieHuss B NPUKIAOHBIX, B TOM YHCJIE COLMAIBHO-
SKOHOMHUYECKHX, 3a]1a4ax;

ONEepUpPOBATh MOHATHSAMH: TepBooOpa3Hass W HWHTErpal,
MOHUMAaTh TEOMETPUYECKHA W  (U3NYECKHHA  CMBICI
WHTErpana;

HaXOMUTh  TEPBOOOpA3HBIE  AIEMEHTApHBIX  (PYHKIHH,
BBIUUCIIATH HHTETpal o ¢popmyne Hetorona—JIeitbnuna;
peuaTs IpUKJIaJHbIe 33]1a4d, B TOM YUCJIE COLUAIBHO-
HKOHOMHYECKOT0 U (PU3UUECKOr0 XapakTepa, CpeiCTBAMU
MaTeMaTHYECKOr0 aHAJIN3a.

MHoxecTBa H JIOTHKA!

ONEpUPOBATh TOHATHUSAMH: MHOXECTBO, OIEPALUU HaJ
MHOX>ECTBAMHU; UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBII
anmapar Ui ONMCAHUS PEANbHBIX IPOLECCOB U SBICHUM,
IIPU PELICHNUH 33734 U3 IPYTUX YU€OHBIX IPEIMETOB;
ONEpUPOBATh  IOHATUSAMHU:  OINpEAENIEHHEe,  Teopema,
CJIEICTBHE, 10KA3aTEIbCTBO.

Crepeomerpus:

ONEpHUpPOBATh MOHATHSAMH: TOYKA, MpsMas, IUIOCKOCTb;
IIPUMEHATH AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX IIPU
pEeLIeHNN TEOMETPUYECKUX 3a/1a4;

OIIEpUpPOBATH MOHATHUAMMU: [apaJUIEIILHOCTD u
MEPIEHUKYISIPHOCTD MIPSMBIX U IJIOCKOCTEM;
KJ1accu(UIMPOBaTh B3aMMHOE PACHOJIOKEHHUE IPSIMBIX U
IJTOCKOCTEH B MMPOCTPAHCTBE;

OIEpUpPOBaTh TOHATUSAMU: JABYIPAaHHBIM yroyl, TIpaHH
JBYTPAHHOTO yrja, pedpo ABYTrpaHHOIO yrja, JIMHEWHBIH
yroa JBYIPaHHOIO yrja, IpaayCHas Mepa JIBYIPAaHHOIO
yria,

OIEpUpPOBATh TMOHATUSAMHU: MHOTOIPAHHUK, BBIIYKJIBIA H
HEBBIITYKJIBII MHOTOTPAaHHHK, 3JIEMEHTHl MHOTOTPaHHMKA,
[IPaBUJIbHBII MHOTOIPAHHUK; PACIIO3HABAaTh OCHOBHBIEBU/IbI
MHOTOTPaHHHUKOB (MUpamMuaa, Ipu3Ma,




PSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);
KJ1accu(pUIUPOBaTh MHOIOIPAaHHUKH, BEIOMpPas OCHOBAHUS
s KiaccUpuKauuy  (BBITYKJIbIE W HEBBITYKIIbIC
MHOTOI'PaHHHUKH, IPaBUJIbHbIE MHOI'OI'PAaHHUKH, NPSMbIE U
HAKJIOHHBIE MIPU3MBbI, [IApaAJIJICIIECIIUIIEbI);

ONEpPUPOBATh MOHATUAMM: CEKyllas IUIOCKOCTb, CEYCHHE
MHOTOTPAaHHHUKOB;  OOBSICHATH NPUHIMIBI  [TOCTPOSHUS
CEUCHMH, UCIIONIb3YS] METOJI CIIEJIOB;

CTPOUTb CEUYEHHS MHOTOTPAHHUKOB METOJIOM  CJIENIOB,
BBINOJIHATH (BBIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BH CBEPXY, COOKY, CHU3Y;
pelaTh 3a/laud Ha HaX0XKJICHHE T€OMETPUUECKUX BEIMYHUH
110 00pa3uaM UK aaropuT™MaM, IPUMEHsIs U3BECTHbBIE
AQHAIUTUYECKHE METOJbl IpPU PpEIIEHUH CTaHJapTHBIX
MaTeMaTHUYECKUX 3aJa4 Ha BBIYUCIIEHUE PACCTOSIHUM MEXIY
JBYMsSI TOYKAMHU, OT TOYKH A0 MPSIMOM, OT TOYKH JO
IJIOCKOCTH, MEXKAY CKPEIIHBAIOIIUMUCS IPSIMBIMU;

pelaTh 3a/1aud Ha HaX0XKJICHHE T€OMETPHUUECKUX BEIUYHUH
110 o0pa3iam UK aaropuT™MaM, IPUMEHss U3BECTHbIE
AQHAIUTUYECKHE METOJbl TIpPU PpEIIEHUH CTaHJAapTHBIX
MaTeMaTHUYECKUX 3aja4 Ha BBIYMCIIEHUE YIIIOB MEXIY
CKPCIIMBAIOIIMMHCA  MPSIMBIMH,  MEXAy HOpsAMOH U
IJIOCKOCTBIO, MEX]TY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;
BBIUMCIATE ~ O0BEMBI M IUIOLIAJM  TOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, M1MpaMuia) ¢ IPUMEHEHUEM
(GopMyI1, BBIYUCIATh COOTHOLIEHUS MEXAY IJIOLIaIIMU
MOBEPXHOCTEH, 00bEMaMK TOJOOHBIX MHOTOTPAaHHHUKOB;
OIIEpUPOBATh NOHATUAMHU: CUMMETPHUS B IPOCTPAHCTBE,
LEHTP, OCh M IUIOCKOCTh  CHMMETPHHM, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (QUTYPBI;

U3BJIEKaTh, MpeoOpa3oBbIBATH U HHTEPIPETHPOBATH
uHGOpMALMI0O O MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHUX
¢durypax, NpeACTaBICHHYIO Ha 4YepTexax MU pPHUCYHKAaX;
OPUMEHATh TeoMeTpuueckue  (GakThl Ui pelieHUs
CTEPEOMETPUYECKUX 3a/ad, IPEANOJIaraloluX HECKOIbKO
11aroB pPELIEHUs, €CIH YCJIOBUSA IPUMEHEHHUS 3aJaHbl B
SIBHOU (hopMme;

IIPUMEHSTh  NPOCTEHIINE IPOTrpaMMHBIE CPEACTBA MU
ANEKTPOHHO-KOMMYHHUKAIIUOHHBIE CHUCTEMbI IPHU PELICHUU
CTEpEOMETPUYECKUX  3ajad;  NPUBOAUTH  HPHUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEW B MPHUPOAE U KU3HHU,
pacrno3HaBaThb  IIPOSBIIEHHME  3aKOHOB  T€OMETpUU B
UCKYCCTBE;

IPUMEHATh  IOJYyYEHHBIE  3HAHUS  HA  IIPAKTUKE:
aHAJIM3UPOBATh  peajibHblE CUTyallUM M  IPUMEHATH
U3Y4YECHHBIE TIOHATUS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYECKU chopMyIHPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh PEAJIbHBIE CUTYallUd Ha SI3bIKE I'€OMETPUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
TeOMETPUUECKUX MOHATUH M TEOpeM, ammapara anreOpsl,
peliaTh MpaKkTUYeCKHe 3a/1a4H, CBSI3aHHbIE C HaXOXKICHHEM
TE€OMETPUUYECKUX BEJIMYMH.




OTIEPUPOBATH MOHATHIMU: IIMIIMHAPHUECKAs TIOBEPXHOCTD,
o0pa3yromye HUINHAPHYECKOW NOBEPXHOCTH, LUIMHID,
KOHMYECKasi IOBEPXHOCTh, OOpa3ylolye KOHHMYECKOH
IIOBEPXHOCTHU, KOHYC, ChepruuecKkasi HIOBEPXHOCTh;
pacrio3HaBaTh Tella BpalleHus (IMIMHAP, KOHYC, chepa u
map); OObSICHATH CITOCOOBI TIOJTYYCHHUsI TEJT BpAIICHUS;
KJ1accu(UIUpPOBaTh B3aUMHOE PACIONIOKEHHUE CHEephl U
IUIOCKOCTH; ONIEPUPOBATh MOHATUAMU: IIAPOBOM CETMEHT,
OCHOBaHME CETMEHTA, BBICOTA CETMEHTA, IIIAPOBOMU CJIOH,
OCHOBaHME ILIAPOBOIO CJIOS, BBICOTA IIAPOBOrO  CJIOA,
IApOBOM CEKTOp;

BBIYMCIIATE OOBEMBI M IUIOIIAAM IIOBEPXHOCTEH  Tel
BpAIICHUS, TEOMETPUUYECKUX TeJl C TPUMEHEHHEM (HOPMYIT;
ONEpUPOBATH MOHATUAMU: MHOTOI'PaHHUK, BIMCAHHBIA B
cdepy ¥ OonmMCcaHHBIA OKOJIO cepsl, chepa, BHOHCaHHAS B
MHOTI'OI'PAaHHMK WMJIM TEJIO BpPAIEHUS;

BBIYHCIIATH COOTHOIICHHUS MEXITY TUTOTIAITMH
HoBepXHOCTEH U 00BbEMaMU MOAOOHBIX Tel;

n300pakaTh 3ydaemble QUTYpHI OT PYKH U C IPUMEHEHUEM
HPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IJIOCKAE YEPTEKU W3 PUCYHKOB
MPOCTBIX OO0BEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHH3Y,
CTPOWTH CEUCHHUSI TEJI BPAILICHHS,

U3BJI€KaTh,  WHTEPIPETUPOBATH U  MPEoOpa3OBbIBATH
UHPOPMAIIMIO O TIPOCTPAHCTBEHHBIX  T'€OMETPHUYECKHX
¢durypax, IpeAcTaBICHHYIO Ha YepTexkax 1 PUCYHKaX;
OTIEPHPOBATH TOHSATHEM BEKTOP B IIPOCTPAHCTBE;
BBITOJIHATH JIEHCTBUS CII0KEHUSI BEKTOPOB, BBIYMTAHUS
BEKTOPOB W YMHOXKEHHSI BEKTOpA HA YHCIIO0, OOBSICHSTH,
KaKMMHU CBOWCTBaMM OHM 00JIaJatoT;

PUMEHSTH TPABUIIO Mapajiesenuena;

ONEpUpOBATh MOHATUSAMM: JIEKapTOBbl KOOpPAMHATHl B
IPOCTPAHCTBE, BEKTOP, MOMAYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPAMHATBHI BEKTOpa, Yrojl MEXIy BEKTOpaMmH,
CKaJIIpHOE TPOW3BEJCHHE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHApHBIE BEKTOPBI;

HaXO/JUTh CYMMY BEKTOPOB MW TIPOM3BEIEHHE BEKTOpa Ha
YHCII0, YIoJ MEXAY BEKTOpaMH, CKaJSPHOE MPOU3BECHHUE,
packiaaplBaTh ~ BEKTOp IO JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM;

3aJaBaTh IUIOCKOCTh ypaBHEHHWEM B JIEKAPTOBOW CHCTEME
KOOp/AMHAT, MPUMEHATh TeOMeTpuueckue (akThl s
pelIeHHsI CTePEOMETPHUECKUX 3a/ad, IPearoararimx
HECKOJIbKO IIaroB PEIICHUs, €CIIU YCJIOBHUS MPUMEHEHHS
3aJlaHbl B ABHOU (hopMme;

pemlatb ~ MpocTeilne TeoMEeTpUuYecKue  3ajayd  Ha
NpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia;

pemiath 3aJaud  Ha JIOKa3aTelIbCTBO MAaTEeMaTHMYECKHX
OTHOIICHWA W HAXOXKJICHHUE T€OMETPHUECKUX BEIUYHH II0
o0Opa3iaM WM alropuT™MaM, MPUMEHSSI U3BECTHBIE METO/IbI
NIPY PEIICHNH CTaHAAPTHBIX MaTeMaTHYECKUX 3aj1ay;
NPUMEHATh NPOCTEHIINE MNpPOrpaMMHBIE CpEACTBA U




3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH PELICHUU
CTEPEOMETPUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IPUPOJIE W SKU3HM, DPACIIO3HABATh IPOSBIECHUE 3aKOHOB
T€OMETPUHU B UCKYCCTBE;

MPUMEHATh  TMOJYyYEHHbIE  3HAHUS  HA  MPaKTHKE:
AQHAJIM3UPOBATh  pPEANBHBIE CUTyalud M  [PUMEHATH
M3YYEHHbIE TIOHATUS B IIPOLIECCE IIOMCKA PELICHUS
MaTEeMaTUYECKH chopMyIUPOBAHHOMN po0JieMbl,
MOJIEJIMPOBaTh PEAJbHBIE CUTYallUM Ha S3bIKE I€OMETPHH,
HCCJEN0BATh IOCTPOCHHBIE MOJEIHU C HCIOJIb30BAHUEM
TeOMETPUYECKUX TOHATUH U TEOpeM, ammapara ajireOpsl,
pemarh TpaKTUYECKHUE 3a7a4l, CBSI3aHHBIE C HAXOXKICHUEM
F€OMETPUUYECKHUX BEITUYUH

Teopus BeposiTHOCTEH:

YUTATh U CTPOUTH TAOIHIIBI U JHATPAMMBIL;

ONEpUPOBATh TMOHITUSIMHU: CcpeAHee apuMeTHUECKOoe,
MeauaHa, HaumOoJbllee, HAaUMEHbIIEE 3HAuU€HHUE, pa3Max
MacCHBa YUCIOBBIX JAHHBIX;

OTePUPOBATH MOHATUSMU: CITyUYalHBIA HKCTIEPUMEHT (OTIBIT)
U ciydaiiHOe ~— coObITHE,  DIIEMEHTapHOE  COOBITHE
(37eMEHTapHBIM  HMCXO0J1) CIY4YallHOTO OIbITa, HaXOAWUTb
BEPOSITHOCTH B OIBITAX C PABHOBO3MOKHBIMU CITyYalHBIMU
COOBITHSIMH, HAXOIUTh W CPABHHUBATH  BEPOSITHOCTH
COOBITUI B U3YYECHHBIX CIYYalHBIX SKCIIEPUMEHTAX;
HaxOJUTh U (HOPMYIUPOBATH COOBITHS: MEPECEUCHUE U
00beIMHEHNE JIAaHHBIX COOBITHI, coObITHE,
MIPOTHBOIIONIOKHOE ~ JIaHHOMY  COOBITHIO,  IOJIB30BATHCS
auarpamMmamMu - Oinepa ©U QopMynoll  cIOXeHHS
BEPOATHOCTEN MPH PELICHUHN 33]1aY;

ONEepUpOBaTh  MOHATUAMH:  YCIOBHAas  BEPOSITHOCT,
HE3aBHCHUMBIE COOBITHS, HAXOIUTh BEPOSTHOCTU C TTIOMOIIIBIO
IIpaBUJla YMHOXKEHHMs, C TOMOLIBIO JIepEBa CIy4alHOIO
OTIbITA;

MPUMEHATh KOMOWHATOPHOE MPABWIO  YMHOXKEHHS TIPHU
pElIeHNH 3aJa4; ONEepPUPOBATH MOHATUSIMH: HCHBITAHUE,
HE3aBUCUMBIE HCIBITAHUS, CEPUSl UCHBITAHUM, yCIeX U
HeyJa4a, HaxOIUTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBUCUMBIX UCTIBITAHUMN JI0 TIEPBOTO yCIeXa, HAXOAUTh
BEPOATHOCTH COOBITHI B cepuu ucnibITanuii beprysu;
ONepUpOBATH MOHATHUSIMHU: cilyJaiiHas BEJIMYMHA,
pacnpeneneHrne BeposSTHOCTEN, TuarpaMmma pacrpeeieHusl.
CpaBHUBATh BEPOSITHOCTU 3HAUEHUU CIIy4ailHOM BETUUYMHBI
10 PACIpPEAEIICHUIO WIH C TIOMOIIBIO JUArPaMM;
OMEepUPOBATH  TOHSATUEM MAaTEMaTHYECKOrO  OXKUIaHMUS,
MPUBOAUTH MPUMEPHI, KaK MPUMEHSETCSI MAaTeMaTHIEeCKOEe
O’KUJIaHUE CIy4aitHOU BEJIMYMHBI HaXOJUTh
MaTeMaTHYeCKOe 0KMIAHNE 110 JAHHOMY PaclpeIesCHUIO;
UMETH MPEJICTaBIEHUE O 3aKOHE OOJIBIINX YHCET;

MMETh MPEACTABICHUE O HOPMAJIbHOM PacIpeIeIeHUN




PaspaboTuuku:

BTy O [Fstwee (Blen £

(mecmo pabomut) /" (nodnucs) (D.H.0)

(mecmo pabomyi) (noonucy) (D.1.0)

PykoBoauTe b 00pa3oBaTe/IbHOM NPOrpaMmbl

JOLEHT Kadeaphl KajacTpa HeIBHKAMOCTH,
3eMJIEYCTPONCTBA U Fe0JIe3HH, K.C.H., JOUEHT PemxenoB M.B.



JIMCT AKTYAJIM3ALINU
pabGoueii MporpaMMsbl THCHHUILIMHbI

PexBu3uThI
No HanmenoBanue o 3aCCaaHusd,
0 [Tynkr B npenpinymieit | IITyHKT ¢ BHECEHHBIMU
i | OJIeMeHTa PIL penakiumn U3MEHECHUAMU YTBCPIHBILIETO
paszzena, myHKTa BHECEHUE
M3MEHEHUM
1 [TpeboBanus 4.1 41 Mertop.coBeT OT
MaTepHaIbHO- 27.02.2026 No5
TEXHUYECKOMY [Ten. coer ot
o0ecredeHnI0 27.02.2026 N6
2 [[lepeyeHnn 4.2 42 Mertop.coBeT OT
HOPMAaTHBHBIX 27.02.2026 No5
[PaBOBBIX JOKYMEHTOB, [Ten. coer ot
OCHOBHOM U 27.02.2026 N6
IOIIOJIHUTEIIbHOI
y4eOHOI TUTepaTypel,
HEOOXOAUMOM IUIA
(OCBOCHUSI AUCHUIIIIMHBI
3 [[lepeueHn 4.3 4.3 MeTton.coBeT OT
[IPOTPaMMHOTO 27.02.2026 Ne5
oOecrieyeHusl, I[Ten. coBer ot
Mpo¢eCCHOHATBHEBIX 0a3 27.02.2026 Ne6

ITAHHBIX,
MHPOPMAIIMOHHBIX
CIIPaBOYHBIX CHCTEM
pecypcoB
nH(OpMaIMOHHO-
TENIeKOMMYHHKAI[IOHHO
i cetn «IHTEpHETY,
HEOOXOANMBIX IS
OCBOGHUS




