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1 HACIHOPT PABOYEM ITPOT'PAMMBI YYEBHOT' O INPEAMETA
VI1.04 MaremaTuka

1.1 Oo6aacTtb npuMeHeHHs MPOTrPAMMBbI

Peanuzanus cpennero obmiero od6paszoBanus B mnpegenax OIl CIIO mo
IporpaMMe TMOJTOTOBKM CIIELUUAIMCTOB CPEJHEr0 3BeHa MO0 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 npruka3zoM 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 u ¢denepanpHOIl 00pa3oBaTENBLHON MPOTPaMMBI  CPETHETO OOIIETro
oOpa3oBaHuUsI, yTBEPKICHHOM ITprKa3oM MuHUCTEPCTBA MTpocBenieHus Poccuiickoi
®epnepanuu ot 18 masg 2023r. Ne371.

1.2 OOmas xapakrepucTuka yueonoro npegmera YIl.04MaTemaTuka

VYuebnnnii kypc VYII.04 MaremaTuka sBISCTCS OJHMM M3 HauOolee
3HaYUMBIX B MpPOrpamMMe CpEIHEro oOIero o0pa3oBaHUs, MOCKOJIbKY, C OJHOU
CTOPOHBI, OH OOECHeuYnBacT HHCTPYMEHTAIbHYIO 0a3y [JIsi M3Yy4EeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYroil CTOPOHBI, (POPMHUPYET JIOTHUECKOE U
a0bCTpaKTHOE MBIIIICHHE O0YYaloIIUXCsl HA YPOBHE, HEOOXOIUMOM JIJII OCBOCHUS
y4eOHBIX KypCOB HH(OpPMATHUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH. B
pamkax ydebHoro kypca VYII.04 MartemaTtuka oOydaromyecss OBJIaJCBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKd, KoTopas (OpMyJIupyeT CBOH
JOCTIDKEHUsSI B MaTeMatuyeckod dopme. YueOuwii kypc YII.04 Martematnka
3aKJ1a/IbIBAa€T OCHOBY JUJI YCIIEHTHOTO OBJIAJICHUS 3aKOHAaMHU (DU3HKH, XUMHH,
OMOJIOTMH, TOHUMAaHUsI OCHOBHBIX TEHJEHIIUM YKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO UCIIOJIh30BaTh UX B MOBCEAHEBHOM XU3HU. B TOXE BpeMs
OBJaJicHUE aOCTPaKTHBIMM UM  JIOTUYECKHM CTPOTMMH  MaTEMaTHYECKUMHU
KOHCTPYKIUSIMA Pa3BUBAET YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTh YTBEPXKJICHHS, MCIOJb30BaTh OOOOIIEHME W KOHKPETH3ALHUIO,
abCcTparupoBaHKE U AHAJIOTHIO, (DOPMUPYETKPEATUBHOE M KPUTUUYECKOE MBIIIIJIEHUE.
B xone uzyuenus YII.04 MaTtemaTuka Ha ypOBHE CPEIHETO OOIIET0 00pa30BaHUs
oOydJaromiyecss TMOJy4aloT HOBBIM  OMBIT pEHICHUS TMPUKIAIHBIX — 3ajad,
CaMOCTOSITETIbHOTO MOCTPOCHUSIMATEMAaTUYECKUX MOJICNIEH pealbHbIX CUTYyallud U
UHTEpPIpPETAllUK  TOJYYEHHBIX  PEUIEHUW, 3HAKOMSTCS C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE H B HCKYCCTBE, C
BBIJIAIONTUMUCS MAaTEMAaTHYECKUMH OTKPBITUSAMH U UX aBTOpaMH. YUYeOHBIA KypcC
VI1.04 MaremaTuka o0JIaaeT 3HAYUTEILHBIM BOCIMTATEIBHBIM IOTECHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak dYepe3 Y4YeOHbI Marepuai, CIocOOCTBYIOIIMMA
(GOpMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK M uepe3 crnelupuky ydeOHOU
NESITeIIbHOCTH, TpeOyromieit CaMOCTOSITEIbHOCTH, aKKypaTHOCTH,
MPOIOIKUTETLHON KOHIIEHTPAIIMM BHUMAHHS M OTBETCTBEHHOCTH 3a MOJYyUYCHHBIM
pe3yJbTar.



1.3 leau uzyuenusi yueonoro npeamera YI1.04 Marematuxka:

- (¢opMUpOBaHME UEHTPATbHBIX MATEMAaTUYECKUX MOHATHHA (YHCTO,
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 UWHTEIUICKTYadbHBIX M  TBOPYECKHUX  CIIOCOOHOCTEH
oOyJaromuxcs, TM03HABATEIbHOW aKTUBHOCTH, MHCCIEIOBATEIbCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS, UHTEpeca K U3yYCHUIO MAaTEeMaTHKH,

- dbopmupoBaHrue (QPYHKIIMOHAIILHOM MaTeMaTU4eCKOW TIPaMOTHOCTH:
YMEHMsI PACIIO3HABATh MAaTEMAaTUYECKUE aCHEKThl B pEalbHbIX KU3HEHHBIX
CUTyalUsiX W TpU M3YYEHUU JIPYrUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, (pOpMyIHUPOBATh UX HA SI3IKE MATEMATUKH H
CO3/1aBaTh MaTEMAaTHUECKHUE MOJICIH, NMPUMEHATH OCBOCHHBIM MaTeMaTHUYECKH
amnmapar Ui pelieHus MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJ]la4, MHTEPIPETUPOBATh U
OLICHUBATh MOJyYEHHBIC PE3YIbTATHI;

- (dopMmupoBaHHE TMPEICTABICHUS O TEOMETPUM KaK YacTh MHUPOBOM
KYJBTYpPBbI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

- (opMUpOBaHUE NPEACTABIECHUS O MHOTOIPAaHHUKAX U TeJIaX BpaLICHUs Kak
O BAKHEHIIMX MATEeMaTHMYECKHUX MOJENSIX, MO3BOJSIOIIMX ONUCHIBATH U W3Yy4aTb
pa3HbI€ SIBJICHUS OKPYKAIOIIET0 MUpA;

dbopMupoBaHrE YMEHHSI pacliO3HABATh HA YepTekax, MOJIEISIX U B peaTbHOM
MUPE MHOTOTPAaHHUKH U TeJia BPaICHHUS;

- OBJIQJICHWE METOJIaMHU PEIIeHUs 3a]a4 Ha MOCTPOSHHUS Ha M300paKeHUAX
POCTPAHCTBEHHBIX (PUTYD;

- (¢opMHUpOBaHME YMEHHS OIEPUPOBATH OCHOBHBIMU TIOHATHUSMU O
MHOTOTPaHHHUKAX W TellaX BPAILICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

- OBJAJICHWE QJITOPUTMAMHU  pEUICHHWs] 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;

- (dopmupoBanre  (PYHKIIMOHAILHOW  TPAaMOTHOCTH,  PEJIEBAHTHOU
rE€OMETPUU: YMEHHE pacro3HaBaTh NPOSBICHUS TE€OMETPUUYECKUX TOHSATHH,
O00BEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX CUTYAIUAX U TIPU 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 Mecto yueoHoro mnpeamera YII.04 MaremaTuka B CTPYKType
MIICC3:



VYueonsii npenmer YII.04 MaremaTuka sBIsS€TCS Y4EOHBIM IMPEAMETOM
oOsi3aTtenbHONM TpeameTHoW obmactu «Marematuka u uHpopmarukay OI'OC
CpeaHero o01ero 0opa3oBaHusl.

B yue6nom mnane IIIICC3 yueGuwiii npeamver YII.04 Martemaruka
BXOJIUT B COCTaB 00111e00pa30BaTEIbHBIX YUEOHBIX TIPEIMETOB.

I[Ipu »TomM wu3ydenne yueOHoro mnpenvera YII.04 MaremaTuka
PEIyCMOTPEHO Ha 0A30BOM YPOBHE M HANPABIIEHO HA JIOCTMXKEHHE JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX PE3yIbTaTOB.



2. INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
INPEJIMETA YII.04 MATEMATHKA
JINYHOCTHBIE PE3VYJIbTATHI

1) rpakaaHCKOTO BOCIUTAHMS: COPMHUPOBAHHOCTh IPaXKIAHCKOW MO3UITUH
oOy4Jaronierocsi Kak akTUBHOTO U OTBETCTBEHHOI'O 4JIEHA POCCHICKOro 0OIecTBa,
MPEACTAaBICHUE O MAaTeMATHYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYp, SIBIICHHHA, TPOIEIYyp TPaKIaHCKOTO 0O0mecTBa (BBIOOPHI, OMPOCHI U
JIpyroe), YyMEHHE B3aWMOJICHCTBOBATH C COLMAJIbHBIMU HWHCTUTYTaMHU B
COOTBETCTBHH C UX (YHKIIUSIMH ¥ HA3HAYCHUEM;

2) TMaTPUOTHYECKOTO BOCIHTAHHUS: CHOPMHUPOBAHHOCTH  POCCHUCKOM
IPAXKIAHCKON MACHTUYHOCTH, YBAXKECHHS K MPOULIOMY U HACTOSIIIEMY POCCUUCKOM
MaTeMaTUKH, [ICHHOCTHOE OTHOUIEHUE K JIOCTHXKEHUSIM POCCHICKMX MAaTeMaTUKOB
U POCCHUUMCKOW MATEMATUYECKOM IIKOJbI, MCIOJb30BAHUE 3TUX JIOCTHKCHUN B
JIPYTUX HayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) DyXOBHO-HPABCTBECHHOT'O BOCIUTAHUS: OCO3HAHHME JYXOBHBIX IIEHHOCTEH
POCCHIICKOTO Hapoaa, cPOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO
MOBEJICHUS], CBA3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM JOCTHKEHUI HAyKH U
JEATEIIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO
OymymIero;

4) 5CTETHYECKOT0 BOCITUTAHHUSA: 3CTETHYCCKOE OTHOIICHUE K MHUPY, BKIIFOUAs
ACTETUKY MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jad, pEIICHUH,
paccyXAeHUN, BOCIPUUMYMBOCTh K MAaTEMAaTUUECKUM ACTIEKTaM Pa3JIMYHbIX BUIOB
HCKYCCTBA;

5) ¢wusnyeckoro BOCHUTAHUA: CHOPMHUPOBAHHOCTH YMEHHUS TNPUMEHSTH
MaTeMaTU4YeCKUe 3HAHMsI B MHTEpecax 3J0pOBOTO M OE30MacHOT0 00pasza >KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO  (340pOBOE TMUTAHMUE,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATHM UM OTAbIXA, pEryjsipHas Qu3ndecKas
aKTUBHOCTb), (U3UYECKOE COBEPIICHCTBOBAHUE TIPU 3aHSITUSX CIOPTUBHO-
03JI0POBUTEIILHON JIESATEIBLHOCTHIO;

6) TPyIOBOro BOCIHWTAHHS: TOTOBHOCTh K TPYIdYy, OCO3HAHHE IEHHOCTH
TPYIOJIIOOUS, UHTEPEC K pa3IudHbIM cdepam MpoPeCcCHOHAIBHON NEeITEIHHOCTH,
CBS3aHHBIM C MaTEMaTUKOW U YMEHHE COBEpPIIATh OCO3HAHHBIM BBHIOOp Oymymien
npodeccur M peain30BbIBaTh COOCTBEHHBIE KW3HEHHBIE IIJIaHbl, TOTOBHOCTH U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO U CaMOOOpa30BaHUIO Ha
OPOTSHKEHUU BCEM KWU3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHUIO B pEIICHUU
MPAKTUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) DSKOJOTMYECKOTO BOCHHUTAHUS: CGHOPMHUPOBAHHOCTh AIKOJOTHYECKOM
KYJbTYpbI, TOHUMaHUE BIUSHUS COI[UATBLHO-PKOHOMHUUYECKUX MPOIIECCOB Ha
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COCTOSIHUE TIPUPOJHON U COLMATBHOM Cpe/ibl, OCO3HAHHUE TJI00ATLHOIO XapaKTepa
HKOJIOTHYECKUX MPOOJIEeM, OpUEHTAIMS Ha MPUMEHEHUE MAaTeMAaTHUYeCKUX 3HAaHUU
JUTSL peIIeHUs 3a/1a4 B 00J1aCTH OKPY>KaIOIIEeH Cpejibl, IJIaHUPOBAHUE MOCTYIKOB U
OILICHKU UX BO3MOJKHBIX MOCJEACTBUI JIJIsl OKPYXKAIOIIEH CpeIbl;

8) IeHHOCTH Hay4YyHOTO TIO3HAHU: CPOPMHPOBAHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW M OOILECTBEHHOMU
MPAKTUKHW, TMOHUMAaHUE MAaTeMAaTHYeCKOW HayKd Kak chepbl YeIO0BEUYECKOU
JeSATEIbHOCTH, ATANoB €€ pa3BUTUA U 3HAYMMOCTHU JUIsl pPa3BUTHUS LMBUIIM3AIUH,
OBJIaJICHUE SI3bIKOM MAaTE€MAaTUKH W MAaTeMAaTHYeCKOW KYyJIbTYpOWl Kak CpelICTBOM
MO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO M HCCIIEIOBATEIBCKYIO
NeSATEeIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAITPEJIMETHLIE PE3VJIbTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE JeHCTBUS

ba3oBble jioruvyeckue geiicTBus:

BBISBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MOHSTHM, OTHOLIEHUH MEXTy MMOHATUIMHU, (HOPMYITUPOBATHONIPECICHHUS
MOHSTUH, yCTAHABIMBATH CYIIECTBEHHBIN MIPU3HAK KJIACCU(DUKAIIUN, OCHOBAHUS JIJIS
0000IIIeHUsT U CpaBHEHHUS, KPUTEPUU TMPOBOJAMMOIrO aHAIM3a; BOCIPUHUMATb,
dbopmynupoBaTh U TpeoOpa3oOBBIBATH  CYXKJACHUS:  YTBEPAUTEIbHBIE U
OTpHUIIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H UIIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIOJEHUSIX U YTBEPKACHUSX, MpeJjaraTtb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JienaTh BBIBOJBI C KCIOJIB30BAHUEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CaMOCTOSITEIIHO JI0Ka3aTeNbCTBA MaTeMaTU4YECKUX
YTBEPXKJICHUM (MpsMble M OT TMPOTHBHOTO), BBICTpAMBATh APTYMEHTAIIMIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBI; BBIOMpPATh CIOCOO pelieHus: yuyeOHOU 3aiauu (CpaBHHMBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BHIOUPATh HAan0O0JIee MOIXOAIIUN ¢ YIETOM CaMOCTOATEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie ucciienoBare/ibcKkue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHl KAaK HMCCICAOBATEILCKUN HHCTPYMEHT TMO3HAHMS,
dbopMyaupoBaTh  BONPOCHl,  (GUKCHpPYIOLIME  NPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBAaThb MCKOMOE U JIaHHOE, (POpMHUpPOBATH THIOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIUITAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEI0BAHNE
10 YCTAaHOBJICHHIO OCOOCHHOCTENH MaTEMaTUYECKOTO 00BEKTA, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSMU, IPOLECCAMU;
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CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS U BBIBOABI IO pE3yibTaTaM
OpOBEAEHHOIO  HAOIIOACHMS, MCCIEAOBAaHUSA, OLEHUBaThb JOCTOBEPHOCTb
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

[IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpoLiecca, a TaKXKe BbIIBUIATh
IIPEATIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSAX.

Pab6ora ¢ unopmanmeii:

BBISIBJIITH 1e(UUNTH UHPOpPMALMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U IS PELLICHHUS 3a/1a4U;

BbIOMpaTh MHPOPMALUIO U3 UCTOYHUKOB Pa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH NH(OPMALIUIO PA3IUYHBIX BUJIOB U (popM
IIPEACTABIICHMUS;

CTPYKTYpUpPOBaTh MH(OpMalMIO, TPEACTaBIATh €€ B pa3iMuHbIX (popmax,
WLUTIOCTPUPOBATH TpapuuecKH;

OLICHUBATh HAaJEXKHOCTh uH(popMaIun 1o CaMOCTOSITEJILHO
c(OpMYIMPOBAHHBIM KPUTEPUSAM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIe AeiiCTBUS:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHMUS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IMCBMEHHBIX TEKCTax, [aBaTb IIOACHEHUSA [0 XOAYy pELICHUsA 3a7ayu,
KOMMEHTUPOBATH I10Jy4YECHHBIN pE3yJIbTaT,;

B X0Jie 00CYKJIeHUs 3a]1aBaTh BOIPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
po0JIeMBbI, pelIaeMoil 3a/1a4u, BEICKA3bIBaTh UJI€U, HAlLIEJIEHHbIE HA TOMCKPELIEHUS,
CONOCTABJIATh CBOU CYXKIEHHUS C CYXICHHUSAMHU JPYIMX YYaCTHUKOB JIHAJIOTra,
oOHapyXuBaThb pa3jidyu€ MW CXOACTBO TMO3UIMK, B KOPPEKTHOH Qopme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4U, DKCIIEPUMEHTA, UCCIIEI0BaHu,
IPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryiasiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIE 1CHCTBUS

Camoopranusamnus:

COCTaBJISITh TUJIaH, AJITOPUTM PELIEHUS 3a/1a4i, BBIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, SJMOLIMOHAJIbHBIH HHTEJVICKT:

BJIQ/JIETh HAaBBIKAMM  TIO3HABATENbHOM  pedrekcun Kak  OCO3HaHMS
COBEPLIAEMBIX ACHUCTBUM U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YyJIbTATOB, BIAJAETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTpPOJSI Ipoliecca M pe3yjbTaTa peIIeHus
MaTeMaTHYECKOHN 3aJ1auM;



OpeIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUH 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJIEHHBIX OIIMOOK, BBIABJICHHBIX TPYAHOCTEW; OILEHUBATh COOTBETCTBHE
pesyibTaTa 1ed U YCIOBUSIM, OOBACHITh MPUYUHBI JOCTHXKECHUS WIIU
HEJOCTI)KCHUS PE3yJIbTaTOB JIEATEIHHOCTH, HAXOJIUTh OLIMOKY, JaBaTh OIECHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJIbHOCTb:

MOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHOU
paGoThl TpU pelIeHUH YYeOHBIX 3a7ad, MPUHUMATh LEIb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThI, paclpeicisiTh
BUJIBI pabOT, TOTOBapUBATHCS, 00CYKIATh IIPOIIECC U pe3yJIbTaT padoThl, 0000IIaTh
MHEHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B IPyNHoBbIX (hopmax padbOThl (00CykaeHUs1, OOMEH MHEHHM,
«MO3TOBBIE IITYPMBD» U HHBIE), BBITIOIHATH CBOIO YacTh pa0OThl W KOOPAHMHUPOBATH
CBOM JICHCTBHS C IPYTUMH YJIC€HAMH KOMaH/Ibl, OIICHWBATh KAYe€CTBO CBOETO BKJIaja
B OOmMi TOPOAYKT MO KpUTEpUsiM, CGHOPMYJIUPOBAHHBIM YYaCTHUKAMHU

B3aMOJICHCTBHSL.
ITPEJMETHBIE PE3YJIBTATHI

Yucyia ¥ BbIYUCICHUSA:

ONIEPUPOBATh IOHATHUAMU: PALUOHAIBHOE M JEUCTBUTEIBHOE YUCIIO,
HaTypaJIbHOE, LIEJ0€ YMUCI0, OOBIKHOBEHHAass U JAecSITHUYHas ApoOb, MPOILCHTHI,
MCIIOJIb30BaTh IPU3HAKH JEIMMOCTH LEJBIX YACEII, PA3JI0KEHUE YHCIIa HA MPOCTHIE
MHOYUTEIN JUIsl PEIICHUS 3a/1a4;

BBIMIOJIHATh ~ apu(PMeTHYEecCKue  omepauud €  palUOHAIbHBIMU U
JEWCTBUTEIbHBIMU YUCIIAMU;

BBIMIOJIHSTH MPUOIMKEHHBIE BBIYUCIICHHUS, UCIIOJIb3Ysl MPABUIIa OKPYIJICHMUS,
JIeJaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BbIYMCICHUN;

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

ONEPUPOBATH NOHATUAMU: CUHYC, KOCUHYC M TaHI'€HC IIPOU3BOJIBHOIO YIJIA,
UCIOJIb30BAaTh 3aMKCh MIPOU3BOJIBHOTO YIJIa Yepe3 00paTHble TPUTOHOMETPHUUECKHE
byHKINY,

OMepUpOBaTh MOHATUAMM: JOrapupm yucia, ACCATUUYHbIE U HaATypajbHbIC
Jorapudmel.

YpaBHeHUS U HEPABEHCTBA!

OIEPUPOBATH IOHATUSAMHU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO, LEJIOE,
palrOHAIbHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BBINIOJIHATHh MPEeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUN W peIIaTh
TPUTOHOMETPUYECKUE YPABHEHUSI;
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BBITIOJHATh MPEOOpa3OBaHUs LENBbIX, PALUOHAIBHBIX M HPPAlMOHATbHBIX
BBIPQXEHHI U pelIaTh OCHOBHBIE TUIIBI LIETIBIX, PALIMOHANBHBIX U UPPAIlOHATBHBIX
YPaBHEHUI U HEPABEHCTB;

NPUMEHSTh YPaBHEHUS! Y HEPABEHCTBA JIJIsl PEIICHUS] MaTEMAaTHYECKUX 3a]1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTe HAYKH U PeabHOM KU3HH;

MOJICNIUPOBAaTh pEalbHbIE CHUTYyalluM Ha s3bIKe anreOpbl, COCTaBISATh
BBIDOKEHUsS, ypaBHEHHUS, HEpPABEHCTBA [0 YCJIOBHUIO 3aJadyd, HCCJIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOJIB30BAHUEM alllapaTta anreopsl;

OPUMEHATh CBOWCTBA CTEMEHU Ui MpeoOpa3oBaHUS  BBIPAKEHUI,
ONEPUPOBATh TMOHATUSMHU: TIOKA3aTEIbHOE YpPaBHEHHE W HEPAaBEHCTBO, pEIIaTh
OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB;

BBITIOJHATh MPEOOpa3oBaHUsA BBIPAKECHUN, COJAEPXKAIIUX JIOTapU(PMBL,

OTIEpUPOBATH MOHATUSAMU: Jorapu(MUIecKoe ypaBHEHHE U HEPABEHCTRO,
pelaTb OCHOBHBIE THUIIbI JOrapu(pMUUECKUX YpaBHEHUU U HEPABEHCTB;

HaXOAMUTb PEILICHUS IPOCTEHIINX TPUTOHOMETPHUUECKUX HEPABEHCTB;

ONEpUPOBATH MOHATUSAMU: CUCTEMA JMHEMHBIX YpaBHEHUU U €€ pelleHHeE,
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH /JIs pEIICHUs TPaKTUUECKUX 3a/1a4;

HaXOJAMUTh PELICHUs MPOCTEHIINX CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX
YpaBHEHUH 1 HEPABEHCTB;

MOJICIMPOBaTh pealbHbIE CHUTyallMd Ha $3bIKE aireOpbl, COCTaBIISATH
BBIPQXCHUS, YpPaBHEHHUs, HEPABEHCTBA M CHUCTEMbl 10 YCJIOBHMIO 3a/ayd,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara aareopsl.

DOYyHKUMHU U TPaQUKH:

OTepUpOBaTh MOHATUSIMU: (YHKIIMS, CIOCOOBI 3aJanus (yHKIIMU, 00JIaCTh
ONpENENECHUs] U MHOXKECTBO 3HA4YeHHM (QYyHKUMHU, Tpaduk (QYHKIUH, B3aUMHO
oOpaTHble (PYHKIINH;

OTIEpUPOBATH MOHATUAMU: YETHOCTH U HEYETHOCTh (PYHKLINHU, HYIH QYHKIUH,
IPOMEXYTKH  3HAKOIMOCTOSHCTBA, MepHOoAMYecKas (YHKUUS, [POMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKH OKCTpeMyMmMa (YyHKIUUA, HAuUOOJbIIee W
HauMeHblllee 3Ha4eHHs (QYHKIUM Ha MPOMEXKYTKE, HCIONb30BaTh HX IS
uccienoBanus PyHKIUH, 3aJaHHOU rpaduKkoM;

UCTONb30BaTh Tpaduku (GYHKIUN JUIsI pelieHus YpaBHEHHWH; CTPOUTH H
yuTaTh rpaduKd JUHEHHON (QYHKUIMHU, KBaApaTUYHOM (YHKUMU, CTENEHHON
(GYHKITUY C LIEeTBIM TTOKa3aTeIeM;

OTIEpUPOBATH MOHATUSAMHU: TpadUKU TOKA3aTEIBbHOH, JorapupMuueckonn u
TPUTOHOMETPUUYECKUX (DYHKIMH, N300paxaTh UX Ha KOOPAMHATHOW TUIOCKOCTH H
UCTIONIb30BATh /ISl PEIICHUS] YPaBHEHUI 1 HEPABCHCTB;

M300pakaTh Ha KOOPAMHATHOM TUIOCKOCTU Tpa(UKU TMHEWHBIX YPAaBHEHUN U
MCIOJIb30BaTh UX JJI PEIICHUSI CUCTEMBbI JINHEHHBIX YpaBHEHUII;

UCIONB30BaTh TIpaduku GYHKIUN A7 KCCIENOBAaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpH peUIeHUH 3a7ad U3 JPYruX y4eOHBbIX NMPEAMETOB M peajbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Hauvana maTemaTnyeckoro anajimsa:

ONEepUPOBaTh MOHATHSMH: TOCIEAOBATENbHOCTh, apuU(pMeTHUecKas Hu
reoMeTpHuecKas MPOrpecCuu; ONEePUPOBATh MOHATUAMU: OECKOHEYHO yObIBaIOIIast
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reoMeTpuyecKas mnporpeccus, cymMmma OECKOHEYHO YOBIBAIOUIEH reoMeTpuuecKon
IIPOrPECCHUH;

3aJ1aBaTh IOCJIEOBATEIbHOCTH pPA3JIMYHBIMM CIOCO0AMHU; MCIIOIb30BaTh
CBOMCTBA IIOCJIEIOBATEIBHOCTEN M NPOrPECCHN U1l PELICHHs PEeaJbHBbIX 3aaad
IIPUKJIAJHOIO XapaKTepa.

OIIEpUPOBATh MOHATUAMMU: HENIPEPbIBHAS (QYHKIUS, IPOU3BOAHAS (PYHKIIMH,
UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UIECKHUI CMBICT MPOU3BOAHOM IS PEIICHUS
3a]1a4; HAaXOAUTh MPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKIIHA, BBIYUCIIATH POU3BOIHbIC
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIHIA;

MCIIOJIb30BaTh MPOU3BOIHYIO JIJIsl UCCIIEIOBaHUS (PYHKIIMH HAa MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIEIOBAHUS K MTOCTPOCHHUIO TPapUKOB;

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

ONEpUpOBATh MOHATUSAMM: IepBooOpa3sHass U  HUHTErpaj, IOHUMATh
reOMEeTpUYECKUN U PU3NYECKUI CMBICI HHTETPaa;

HaXOAUTb IEPBOOOPA3HBIE AIIEMEHTAPHBIX PYHKIIMHA, BBIYUCIIATH HHTETPaI 110
dbopmyne Herorona—JletiOHuia;

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

MHosKecTBa M JIOTHKA!

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

ONEPUPOBATh  MOHATHIMMU: ONpPENEIICHUE,  TEOpeMa,  CIEACTBHE,
JTIOKa3aTeIbCTBO.

Crepeomerpus:

OIIEPUPOBATH NOHATHUAMU: TOUKA, IIPSAMAsi, INIOCKOCTh; IPUMEHATh AKCHOMBI
CTEPEOMETPHUH U CIEACTBUSA U3 HUX IIPU PEIICHUN T€OMETPUUECKUX 3a]1a4;

OIEPUPOBATH MOHATUAMMU: APAIIIEIBHOCTD U MEPIEHIUKYIIAPHOCTD IIPAMBIX
U TIJIOCKOCTEH;

KJIACCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSIMBIX U IJIOCKOCTEH 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  MHOTOIPAaHHUKM,  BBIOMpass ~ OCHOBAaHHMS IS
KJacCU(pUKaUMU (BBIMYKJIbIE M HEBBITYKJIblE MHOTOTPAHHUKH, MpPAaBHIbHBIC
MHOTOI'PaHHHKH, PSMbIE U HAKIIOHHBIE TPU3MBI, TAPAJIJIEIICTIUIIE Ib]);

ONEPUPOBAThH MOHIATUSAMHU: CEKYIIAs IUIOCKOCThb, CEYEHHE MHOTOTPAHHHKOB;
OOBSACHATH MPUHIUIIBI TOCTPOCHMS CEUEHUI, UCTIONb3YsI METOJI CIIE/IOB;
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CTPOUTh CEYEHHS] MHOTOIPAHHHKOB METOJOM  CJIEJIOB, BBIIOJHATh
(BBIHOCHBIE) TJIOCKME YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpXy, COOKY, CHU3Y;

pelaTh 3a7a4n Ha HaXO0XACHUE TEOMETPUYECKUX BEJIMYMH 10 00pa3lamMuiIn
aIrOpUTMaM, IPUMEHSS UW3BECTHBIE AHAIUTUYECKUE METOAbl IPU PELICHUU
CTaHJAPTHBIX MATEMaTUYECKUX 3a/lad Ha BBIUYMCIICHUE PACCTOSHUN MEXIy IBYMs
TOYKAMHM, OT TOYKHM JO TPAMOH, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMU;

peliaTh 3a7aur Ha HaX0XJACHUE TEOMETPUUECKUX BEJIMYMH M0 00pa3aMIiIn
QIrOpUTMaM, TNPHUMEHSS W3BECTHbIE AHAIMTHYECKHME METOJAbl MpPU PEIICHUH
CTAaHJAPTHBIX MAaTEMaTUYECKUX 33aJad HA  BBIYUCICHHE YIJIOB  MEXAY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXJIy HOpPsIMOM U IUIOCKOCTBIO, MEXKAY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIATH O0BEMBI U IIJIOLIAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYJI, BBIYUCIISATH COOTHOILIEHUS MEKY IUTOIAIMU
NOBEpXHOCTEH, 00bEMaMuU MOIOOHBIX MHOTOTPaHHHUKOB,

ONEpUpOBaTh MOHATHUSAMU: CHMMETPHUsS B IIPOCTPAHCTBE, LEHTP, OChb H
IUIOCKOCTh CHMMETPHH, LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI;

U3BJIEKaTh, NPeoOpa3oBbIBATh W HHTEPOPETHPOBATH HH(OpMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEkKaAX U
PUCYHKaX; IPUMEHATh T€OMETpUYecKre (akThl ISl PEIIECHUSI CTEPEOMETPUUECKUX
3a/1a4, NPEANOJaratonX HECKOIbKO 1IArOB PEIICHMS], €CIU YCIOBHS TPUMEHEHUS
3aJlaHbl B IBHOHM (opMe;

OPUMEHATh MPOCTEHIINE MPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHUKALIUOHHBIE CHUCTEMBI I[P PEIIEHUU CTEPEOMETPUYECKHUX 3a/]ady;
IPUBOJNUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOJE U KW3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE;

OPUMEHATh TOJy4YEHHbIE 3HAHUS HA NPAKTHKE: aHATU3UPOBATH peajbHbIC
CUTyallUM W TPUMEHSATh HM3YYCHHbIC MOHITHS B MPOLECCE IOUCKA pPEIICHUS
MaTeMaTU4YecKu CQHOPMYIUPOBAHHOM MpPOOJEMBbI, MOJEIUPOBATH peajbHbIE
CUTyallUM Ha S3bIKE T[E€OMETPHM, UCCIEN0BaTh IOCTPOEHHBIE MOJEIU C
MCITI0JIb30BAaHUEM F€OMETPUUYECKHX MOHSATUH U TEOPEM, armapara aareOphbl, perarhb
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXO0KIEHUEM F€OMETPUYECKUX BETUYMH.

OMepUpoBaTh MOHATHSAMHU: LUJIUHApPUYECKAs MOBEPXHOCTh, OOpa3yroume
UIMHIPUYECKOHN MOBEPXHOCTH, HIMINH/IP, KOHUUECKasi TOBEPXHOCTh, 00pa3yroiiue
KOHUYECKON OBEPXHOCTH, KOHYC, c(hepruueckasi IOBEPXHOCTb;

pacrno3HaBaTh Teja BpalleHus (UIMHIpP, KOHYC, cdepa U map); OObsICHATH
CHIO0COOBI MOTYYEeHHsI TEJ BpalCHMUS;

KJIACCU(PUIIMPOBATh B3aUMHOE pacmlojiokeHue cdeppl U  IUIOCKOCTH;
ONEpUpOBaTh IOHATUSAMM: IIAPOBOM CETMEHT, OCHOBAaHHWE CErMEHTA, BBHICOTA
CErMEHTa, IIapOBOW CJIOM, OCHOBAHME IIAPOBOr0 CJIOS, BBHICOTA IIAPOBOrO CIOS,
IapOBOM CEKTOD;

BBIUMCIIATH OOBEMBI M  IUIOIIAAM TOBEPXHOCTEW TN  BpalleHus,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpPMYIT;
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OIIePUPOBATH IMOHSATUSIMU: MHOTOT'PAaHHUK, BITMCAHHBIN B Cepy NOTTMCAHHBIN
okoJ10 cdepsl, chepa, BMUCaHHAS B MHOTOTPAHHUK WJIHM TEJIOBPAIIICHHUS;

BBIUMCIISITH COOTHOIIEHUS MEXIY IJIOMAIsIMA TTOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TENT;

n300pakatb M3ydaemble (DUTYPHI OT PYKH W C TPUMEHEHHEM IPOCTHIX
4epTEXHBIX UHCTPYMEHTOB;

BBITIOJTHSATH (BBIHOCHBIC) TUTOCKHE YEPTEIKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: BUI CBEpXy, COOKY, CHU3Y, CTPOUThH CCUCHHUS TEJI BPAIICHUS,

U3BJICKaTh, WHTCPIPETHPOBATh M IPEOOPA30BHIBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX I€OMETPUYCCKHUX (PUTYpax, MPEJICTABICHHYIO Ha YepTeKax H
pUCYHKaX;

OIePUPOBATH IMMOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATH JICHCTBUS CJIOKEHUS BEKTOPOB, BBIYUTAaHUS BEKTOPOB U
YMHOEHHS BEKTOpa Ha YUCIIO0, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIIaf0T;

MPUMEHSTH TIPABHJIO TIapaJICIICITUIICIA;

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

HAXOJUTh CYMMY BEKTOPOB U IIPOU3BEJICHUE BEKTOPA HA YUCIIO, YTOJ MEXKTY
BEKTOpPaMH, CKaJIPHOE IPOM3BEACHHE, pacKiajablBaTh BEKTOp IO JBYM
HEKOJJTMHEAPHBIM BEKTOpaM;

3aJ]aBaTh IUIOCKOCTh YpaBHEHHEM B JCKApTOBOM CHCTEME KOOpJIWHAT;,
NPUMEHATh TEOMETPUYECKHE (aKThl I PEHICHUS CTEPCOMETPHUYSCKUX 3ajad,
MIPEIIOJIATAFOIINX HECKOJIBKO IIar0B PEIICHUS, SCITH YCIIOBUS MTPUMCHCHHS3a/1aHbI
B sIBHOU (popme;

peliaTh MPOCTEUIINEe TeOMETPUICCKUE 33aJaud Ha TPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/A;

pemiath 3aJa4d  Ha JOKa3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH W
HaX0XJICHUE TCOMETPUUCCKHUX BEJIUYHH 110 00pasliaM WId alropuTMam, IPUMEHSIS
W3BECTHBIC METOJIBI MPU PEIICHUM CTaHAAPTHBIX MATEMATHYCCKUX 3a/1a4;

NPUMEHATHh TPOCTCUIINE TPOrPaMMHBIC CpPEICTBA W JJICKTPOHHO-
KOMMYHHKAITHOHHBIC CHCTEMBI ITPH PEIICHUH CTEPEOMETPUUICCKUX 3a]1a4;

MPUBOJIUTH TPUMEPHl MaTEMaTHYCCKHX 3aKOHOMEPHOCTEH B TPHpOJIE H
JKU3HHU, pacliO3HABATh MPOSBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE;

NPUMEHSTH ITOJYYCHHBIC 3HAHWS Ha INPAKTUKE: aHAJTU3UPOBATH PEaIbHBIC
CUTyalldd W TPHUMEHSATh HM3yYCHHBbIC IOHATHS B TIPOIECCE IIOMCKA PEIICHUs
MaTeMaTHYeCKH C(HOPMYIMPOBAHHOW MPOOJIEMBI, MOJICIMPOBATh PCaIbHBIC
CUTyalldd Ha s3bIKC TEOMETPUH, HCCICI0BaTh IOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM T€OMETPUUYCCKUX TIOHATHH U TEOpPEM, almapaTa aareOphl, peiaTh
NPAKTHYECKHE 33JIa4M, CBSI3aHHBIC C HAXOXKICHHUEM IeOMETPHUUCCKHUX BEITMUYHNH;

Teopust BeposiTHOCTEI:

YUTATh ¥ CTPOUTH TAOJHIIBI M JHATPAMMBIL;
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OMepUpOBaTh MOHATUSMU: Cpe/iHee apupMeTUIecKoe, MeInaHa, HauboJblIee,
HaWMEHbLIEE 3HAUEHUE, pa3MaxX MACCUBA YUCJIOBBIX JAHHBIX;

OMepUPOBaTh MOHATUAMM: CIYYaWHBIM HKCIIEPUMEHT (OMBIT) M CIy4dalHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (PIIEMEHTAPHBIN HMCXOJ) CIYy4allHOTO OIBITA,
HAXOJIUTh BEPOSTHOCTH B OIBITAX C PABHOBO3MOKHBIMHU CITyYalHBIMU COOBITUSIMH,
HAaXOJUTh U CpPAaBHHUBATh BEPOSITHOCTH COOBITUM B U3YYEHHBIX CIIy4alHBIX
AKCIIEPUMEHTAX;

HaxXoAuTh © (GOpPMYyIHpPOBaTh COOBITHSA: TMEpecedeHne Hu OOBEAUHEHHE
JAHHBIX COOBITUM, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO, TTOIb30BAThCS
auarpaMMamu Diiepa U GOpMyIION CI0KEHUS BEPOSTHOCTEH MTPHU PEIICHUH 3a71aY;

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

MPUMEHATh KOMOWMHATOPHOE MPAaBUJIO YMHOXKEHHSI NPU DPEIICHUH 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;

ONEpUpOBaTh  MOHATHAMM:  CIydailHas  BEIWYMHA, paclpeleicHue
BEPOSITHOCTEH, TMarpaMMa pacrpeiesieHus.

CpaBHHMBAaTh  BEPOSTHOCTA  3HAYEHUN  CIIydalHOM  BEJIUYUHBI IO
pacIpenesIeHUIO WM C TIOMOIIBIO TUarpaMM;

OIEpUPOBATH IIOHATHEM MAaTEMAaTUYECKOT O OKUJAHUS, IPUBOJUTH IPUMEPBI,
KaK MPUMEHSIETCS MAaTeMaTHYeCKOE OXKHMJIaHWE CIY4YalHOW BEJIMYMHBI HAaXOJUTh
MaTEMaTUYECKOE 0KUJIaHUE IO TAHHOMY PaCIIPEEIICHHUIO;

MMETh NPEICTABICHUE O 3aKOHE OOJIBIIUX YHUCEN;

UMETh NPEJCTABICHUE O HOPMAJILHOM pacIpeiesIeHuN

15



3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA VYII1.04

MATEMATHKA
3.1 O0bem yueoHoro npeamera YI1.04 MatemaTuka u BUAbl y4eOHOM
padoThI
Buj yueOHoOM padoThI O0bem
4acoB
O0beM padoThI 00yUAOIIUXCS B AKAAeMHYECKUX Yacax (Bcero) 336
O0bem paldorbl  00yYaOIIMXCHA BO  B3aMMOJAEHCTBHM  C 312

npenojaanaresgemM (BcCero)

B TOM 4YHUCJIC:

JIEKIIUU 116
MPAKTHUECKUE 3aHITHS 156
NuauBHyabHBIN IPOEKT 40
IIpome:xkyTouHas arrecTamnus B gopme
Ne 1w 2 cemecTp — DK3aMeEH, 24

No2 — MHAMBHUYaIbHBIN TPOEKT
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3.2 TemaTuveckuii IUIaH U cofepkaHue yyeOHoro npeamera YII.04 Marematuka

TemaTnueckue O0Lem OcHoOBHBIEC BUIBI 1eATEJILHOCTH
0JI0KH, TEMBI OcnosHoe conep:xanue 4acoB o0yuaruerocst
1 2 3
Tema 1. Coneprxanue JeKIuu 2
MHokecTBa 1 MHuo>ecTBO, onepanuu Haj MHOXecTBaMHu. JluarpamMmmel Diiepa—BenHa. Hcnonp30BaTh TEOPETUKO-
panuoHaNbHbIX | ParmonanpHbie uncia. OOBIKHOBEHHBIE U IECATUYHBIE JPOOH, IPOIICHTHI, MHO>XECTBEHHBIN anmnapar AJs
" OeckoHeUHbIe TepuoIndeckue qpoou. Apudmernyeckue oneparuu c ONMUCaHUs X0/1a PELICHUS
AefCTBUTEIbHBI | PAllIOHATIBHBIMU YHCIAMHU, IPE0OPA30BaHUS YUCIOBBIX BBIPAKECHHIA. MaTeMaTUYeCKUX 3a/1a4, a TAaKKe
X YHCeJl. [Ipumenenue npoOeii ¥ MPOLIEHTOB JUIsl pELLIEHUs IPUKIIAAHbBIX 3a/1a4 U3 peanbHBIX IIPOLIECCOB U SIBJICHUH, IPU
PanyoHanbHble | pa3IMYHBIX OTPACIEH 3HAHUW U peajbHOM )KU3HU. [IeHCTBUTEIbHBIE YUCIIA. pellIeHnH 3a7a4 U3 IPYruxX y4eOHbIX
ypaBHeHHs1 U | PanuoHanbHble U HppalMOHATIbHBIE YKucaa. ApupMETUUECKUE ONIEPALIUU C npenmMeroB. OnepupoBaTh
HEPaBEeHCTBAa | JICHCTBUTEIBbHBIMU yucIaMu. [IpubnmxEHHbIC BHIYMCICHUS, TPaBHIIa MOHATUSAMHU: PAIIOHAIBHOE YUCIIO,

OKpYTJIEHUS, TPUKUIKA U OLIEHKA pe3ysIbTaTa BblunciaeHuil. ToxaecTsa u
TOKIECTBEHHBIE TPe0Opa30BaHus. Y paBHEHUE, KOPEHb YPAaBHEHUSL.
HepaseHcTBO, pemenne HepaBeHCcTBa. MeTon nHTEpBasoB. Penenne nensix
U IpOOHO-pallMOHATIBHBIX YPaBHEHUH 1 HEPABEHCTB

JNEUCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAs IPOOb, AeCATHUHASL
IpOoOb, MPOLIEHTHI. BBIMOMHATH
apudmeTnyecKue oneparuu c
palMOHAIBHBIMU 1
JIEUCTBUTEIIbHBIMU YHCITIAMU;
MPUOJIMKEHHBIE BRIYUCIICHUS,
WCIIOJIb3YSl MPABUJIIA OKPYTJICHHUS.
JlenaTh MPUKUIIKY U OLIEHKY
pe3yJibTaTa BbIUYMCIECHUH.
OnepupoBaTh NOHIATHIMHU:
TOXJECTBO, YpaBHEHUE, HEPABEHCTBO;
[IEJIO€ U PAIIMOHATILHOE YPABHEHHUE,
HEpPaBEHCTBO. BHITIOIHATH
npeoOpa3oBaHUs HENbIX U
palMOHAJIBHBIX BhIpaXKeHUii. Perare
OCHOBHBI€ THUIIbI LEJIBIX
MPPALMOHAIIBHBIX YPABHEHUN U




HepaBeHCTB. [IpuMeHATH
palMoOHaIbHbIE YPABHEHUS U
HEPAaBEHCTBA JUIsl PEIIECHUS
MaTeMaTUYeCKUX 3a]a4 ¥ 3a/1a4 U3
pa3aMyYHbIX 00JacTel HayKu U
peaJbHON KU3HU

[IpakTrueckue 3aHaTust 4
Tema 2. ConeprxaHue JICKITUH 4
DYyHKUUHA U 1 ®ynkuums, criocoOs! 3ananust GpyHKIuU. B3aumao oOpaTHbIe QyHKIIUH. OmnepupoBaTh MOHATHIMU: (YHKIIHS,
rpagukm. I'padux pynxmum. O61acTs onpeaeaeHrs 1 MHOKECTBO 3HAYCHUI CHOCcOOBI 331aHus PYHKITUH, B3aUMHO
Crenensb ¢ ¢byaxnuu. Hymu @yakmum. [IpomMexxyTky 3HaKOMOCTOSTHCTBA. YETHBIC U obOpaTHbIe PYHKIIHH, 00JIACTH
HeJIbIM HeuétHble pyHKIMU. CTeneHp ¢ 1eabiM nokazatenem. CtannaptHas popma ONpeIeTICHUsI U MHOKECTBO 3HAYEHHI
1noKasareJyemM 3aMMcy AeUCTBUTENBHOIO uncia. McnonaszoBanue noaxondiieit popmel ¢bynkunu, rpaduk GyHKIHH;
3aMycy AEUCTBUTEIbHBIX YUCEII IJISl PEIICHUS] TPAKTUUYECKUX 3a]a4 U YETHOCTh M HEUETHOCTD (DYHKITUH,
npenacraBieHus JaHHbIX. CTeneHHas PyHKINS ¢ HaTypalbHBIM U LIETBIM HYJU QYHKINH, TPOMEKYTKH
nokazatenem. E€ cBoiicTBa u rpaduk 3HAKOIMOCTOSIHCTBA. BBITIOIHATH
npeoOpa30BaHus CTENEHEH C IeTIbIM
nokasareneMm. Mcnonb3oBath
CTaHJApTHYIO (OpMY 3aIlnCH
JEHUCTBUTENIBHOTO YHCIIA.
®opMyIHpOBaTh U WILTOCTPUPOBATD
rpau4ecKu CBOMCTBA CTETICHHON
¢bynkun. Beipaxats Gopmynamu
3aBHCHUMOCTH MEKy BETMUNHAMM.
Hcnonb3oBath HU(POBbIE pecypchl
JUIS TIOCTPOEHUs rpauKoB PyHKIIMU
Y U3yYEHUS UX CBOMCTB
[TpakTryeckue 3aHATUS 6
Tema 3. Coneprxkanue JeKIuu 2
Apudmernueck | 1 Apudmernyeckuit KopeHb HaTypaIbHOU cTeneHH. JleHCTBus C DopMyIIMpPOBATH, 3aIIUCHIBATH B
Uil KOpeHb N— apu(MeTHyeCKUMU KOpHAMU N—0oM cTeneHu. Pemienne nppanoHaibHbIX CUMBOJINYECKOH hopme 1
OHi CTeneHu. ypaBHEHUI 1 HepaBeHCTB. CBOMCTBA U TpauiK KOPHS N-0i CTENEeHN WJUTIOCTPUPOBATH PUMEpPaAMU




HNppanuonanbH
ble ypaBHEHUs
U HepaBeHCTBAa

CBOICTBA KOPHS N-OM CTETCHHU.
BrimonHATe npeodpazoBaHus
UPPALMOHATIBHBIX BBIPAKCHUN.
Pemate OCHOBHBIE THITBI
UPpALMOHATILHBIX YPAaBHEHUH U
HepaBeHCTB. [IpuMeHsaTh 1is
pellIeHus pa3InYHbIX 3a71a4
UppanroHaIbHbIC YpaBHEHUS U
HepaBeHcTBa. CTPOUTD, YUTATH
rpaduK KOpHS N-0i CTENCHHU.
Hcnonbs3oBath UG pOBLIE PECYPCHI
JUTS TIOCTPOCHUS TpadUKOB PYHKIUH
Y U3yUEHUsl X CBOMCTB

HpaKTI/IquKI/IC 3aHATHA

Tema 4.
DopmyJIbl
TPUTOHOMETPH
H.
Tpuronomerpu
yecKue
YPaBHEHHS

ConeprxaHue JeKIUu

1.CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC M apKTaHI'€HC YMCIIOBOrO aprymeHTa. TpuroHoMerpudeckas
OKPYXHOCTb, OTMIPEIeTICHHE TPUTOHOMETPUUECKUX (PYHKIIUIA YHCIOBOTO
aprymenta. OCHOBHbIE TpUTOHOMETpHUeckue popmyisl. [IpeoOpazoBanue
TPUTOHOMETPUYECKHX BhIpAKEHUI. Perienre TpuroHoMeTpuuecKux
YpaBHEHHI

HpaKTI/I‘-ICCKI/IC 3aHATHUA

OneprpoBarh NOHATUAMU: CHHYC,
KOCUHYC U TAHT€HC MPOU3BOJIBHOIO
yria. Mcronp30Barh 3anuch
IIPOM3BOJILHOTO yIJIa yepe3 oOpaTHbIE
TPUTOHOMETpUUYECKHE (DYHKIUH.
BrimonusaTe npeodpazoBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI.
Pemarb oCHOBHBIE THUIIBI
TPUTOHOMETPUUECKHUX ypaBHEHUN
OnepupoBaTh NOHATUSIMU:




Tema 5. 1.ITocnenoBarenbHOCTH, COCOOBI 3aaHUSI TOCIIEIOBATEILHOCTEH. MIOCJIE0BATEIBHOCTb,
IocienoBareab | MOHOTOHHBIE TOCIIEAOBATENFHOCTH. Apru(MeTHIecKas U TeOMETpUIecKast apumeTHyecKast 1 reOMeTpuYecKas
HOCTH H nporpeccuu. beckoneuHo yobIBaroias reoMeTpuyecKkast Iporpeccusi. nporpeccuu; 6€CKOHEYHO
Mporpeccuu Cymma OeckoHEYHO yOBIBarOIIeH reoMeTpuueckoit mporpeccun. @opmyna yOBIBatOIIasi TeOMETPUYECCKAs
CJIOKHBIX ITPOLIEHTOB. M criosib30BaHne NPOrPECCUH ISl PELLIEHHS pealbHbIX nporpeccusi, cymma 6eCKOHEYHO
3aJ1a4 MPUKIIAJHOTO XapaKTepa yOBIBaIOIIEH T€OMETPUIECKOM
Mporpeccuu. 3a1aBarhb
MIOCJIEZI0BATEIBHOCTU PA3INYHBIMU
cnocobamu. [Tpumensts Gpopmymy
CJIOXHBIX MPOLIEHTOB JJISl PELICHUS
3aJ1a4 U3 pealbHOM MPaKTUKH (C
HCII0JIb30BaHUEM KaJIbKYJIATOPA).
Hcnonp3oBarh cBOMCTBA
II0CJIEI0BATENBHOCTEN U IPOrpeccuil
JUIsl pEIIEHUs PEANIbHBIX 3a]a4
MPUKJIAHOTO XapaKTepa
[IpakTueckue 3aHATHSL
Tema 6. Copep:xanue JeKIun IIpuMeHATH OCHOBHBIE MOHATHS Kypca
IosTopennue, OCHOBHBIE TIOHATHS Kypca aareOphl U Havall MAaTeMAaTHYECKOTO aHAITH3a, IredpBI 1 HAYA MATEMATHHECKOTO
06obwenme, 00001IIeHIe ¥ CHCTEeMATH3ALIHsl 3HAHHIA aHan3a Ut pereHus sanat us
cUCTEeMATH3alHu pEaIbHOM JKNU3HU U APYTUX
sl SHAHUH IIKOJIBHBIX JUCLMILIIUH
[IpakTrueckue 3aHgaThs
Tema 7. Coneprxanue JeKIUu
Beenenue B OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA, IIPAMasi, INIOCKOCTb, AKTyanu3upoBaTh (PaKThl U METO/IbI
CTepeoMeTPHI0 | TpocTpaHcTBO. [IpaBuia n3o0pakeHus: Ha pUCYHKAX: H300paXeHUs IUTAHUMETPHUH, PEJIEBAHTHBIE TEME.

IJI0CKOCTEH, MapasuieIbHbIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka.
[TonsATHA: IEepeceKarouecs II0CKOCTH, IIEPECEKAOIINECS IIpsMas U
IUIOCKOCTh. 3HAKOMCTBO ¢ MHOTOI'paHHUKaMHU, H300pakeHne
MHOI'OTPaHHUKOB Ha PUCYHKaX, Ha IPOCKLIMOHHBIX YepTekax. HauanbHble

ITonyuaTs npencraBieHHs O
IPOCTPAHCTBEHHBIX (pUTypax,
pa3buparts npocTeiime npasuia
n300paXkeHust THX GUryp.




CBEICHUs 0 KyOe U mupaMujie, ux pa3BepTku u Mojenu. CeueHus
MHOTOTPaHHUKOB. [[oHsATHE 00 AaKCMOMAaTHYECKOM MTOCTPOCHHUH
CTEpEOMETPHUU: aKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX

N3o6paxaTh NpsIMyIO U IIOCKOCTh Ha
pucyHke. Pacrio3naBarb
MHOTOTPaHHHUKH, MTUPaMUAY, KYO,
Ha3bIBATh UX DJICMCHTHI. I[eﬂaTB
PUCYHOK Ky0a, TUPaMUJIbI, HAXOUTh
OIIMOKH B HEBEPHBIX H300pAKCHUSAX.
3HAKOMUTBHCS C CEUCHUSIMHU, C
METO/IOM CJIE/IOB; HCIIOB30BaTh IS
MOCTPOCHHUSI CEYCHHSI METO/I CJIEJIOB,
KpaTKO 3allMCbhIBaTh Iaru
noctpoeHus cedenus. Pacro3znasars
BUJ CCUCHUA

Y OTHOIIICHUH, B KOTOPBIX CEYCHHE
JenuT pedpa Kyda, HaXOIUTh
ionaab ceueHus. Mcnons3oBarh
nmojo0ue mpH pelieHuy 3aa4 Ha
MOCTPOCHUE CEYCHHI. 3HAKOMUTHCS C
AKCMOMAaTUYCCKHUM ITOCTPOCHUEM
CTEPEOMETPHUH, C AKCHOMaMHU
CTEPEOMETPUH U CIIEICTBUIMHU U3
HuX. UmmocTpupoBaTh akCHOMBI
PUCYHKaMHU U IIpUMEPaAMHU U3
OKpYXaroliel 00CTaHOBKH

[IpakTrueckue 3aHgaThs

Tema 8.
IIpsimbie n
INIOCKOCTH B
NpPOCTPaHCTBe.
IHapaJjuiesabHoC
Th IIPAAMBIX H
IIOCKOCTEel

Coaep:xkanue JeKuuu

B3aumHoe pacronoxeHue npsiMbIX B IPOCTPAHCTBE: MepeCceKarouecs,
napajuieJbHbIE U CKpelrBaroluecs npsamele. [lapaniensHOCTh NPSIMBIX U
MJIOCKOCTEH B IPOCTPAHCTBE: MapajuiebHbIC MPSIMbIE B IPOCTPAHCTBE;
MapajieIbHOCTh TPEX MPSIMBIX; MAPAIETbHOCTh IPSIMOM U MIIOCKOCTH.
VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU; YTOJI MEXK1y IPSIMBIMHU B
npoctpancTie. [lapanenbHOCTh MIIOCKOCTEN: MapaieNbHbIe IIOCKOCTH;
CBOMCTBA MapajuIeIbHBIX MIIOCKOCTEH. [IpocTelie npocTpaHCTBEHHbIE

AKTyanu3upoBath (hakThl 1 METO/IbI
IIJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH aHaNOruH. [lepeunciars
BO3MOYKHBIE CTIOCOOBI PACTIONIOKEHUS
JIBYX MPSAMBIX B IPOCTPAHCTBE,
WJUIFOCTPUPOBATH UX HA IIPUMEPAX.
JlaBatb onpeneneHue




(buryphl Ha TJIOCKOCTH: TETPadap, KyO, mapayieienue/; IOCTPOCHHUE
CEeUuEHUU

CKPEILMBAIOIINXCS IPAMBIX,
(dbopMyIupoBaTh MPU3HAK
CKPEIIHBAIOIIUXCS IPAMBIX U
IIPUMEHSATD €r0 IIPU PEILICHUH
3a1a4. Pacniosnasate npusmy,
Ha3bIBaTh €€ A1eMeHThl. CTpOUTh
CEYEHHUs ITPU3MBbI Ha TOTOBBIX
yeprexkax. [lepeunciate BO3MOXKHBIE
CHoco0bl B3aHMHOTO PACIOJIOKEHUS
IIPSIMOM U TNIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTH
COOTBETCTBYIOIIME IPUMEPHI U3
peasibHOM xn3HU. [laBaTh
OIIpeIEeTIeHUE NapAILIIEIIbHOCTH
IIPSAMOM U IIOCKOCTH.
@opMyIMpPOBATH NPU3HAK
[apaJUIEIbHOCTH IPSIMON U
IIJIOCKOCTH, YTBEPKJIECHUE O IIPSAMOM
[IEPECEUYCHUS ABYX IIIIOCKOCTEH,
MIPOXOASAIIMX YEPE3 NapalIeIbHbIE
npsiMble. Pemate npakTuueckue
3a/1a4¥ Ha IOCTPOEHUE CEUECHUIN
MHororpanHuka. OObSICHATH CIlydau
B3aUMHOTI'0 PaCIOJIOKEHUS
IJIOCKOCTEN. [laBaTh onpenenenue
MapaJuIEIbHbIX MIJIOCKOCTEM;
IIPUBOJUTH IIPUMEPHI

13 peaIbHON KU3HU U OKPY KarOIIen
00CTaHOBKH, WILTIOCTPUPYIOILIHE
[apaJuIEIbHOCTh TUNIOCKOCTEN.
Hcnons30Bath Npu3HaK
NapaJUIEIbHOCTH JABYX INIOCKOCTEN,




CBOICTBA NapajuIEIbHBIX INIOCKOCTEN
IIPY pELICHUH 33]a4 Ha IOCTPOEHUE.
OOBACHATH, UTO HA3bIBAETCS
NapajuleJIbHbIM IPOEKTUPOBAHUEM U
KAaK BBIIIOJIHAETCS IPOEKTUPOBAHKE
¢uryp Ha iockocts. M300paxars B
NapajuIeIbHON ITPOEKIMH pPa3/InyHbIe
reoMeTpuyeckue QUrypsl.
MonenupoBaTh peajbHbIE CUTyallMH
Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIIN C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX
nouATuil. Mcrons3oBats mpu
pellIeHnN 3aa4 Ha TIOCTPOEHUE
CEYEHUI MOHATHE NAapAJUIEIBbHOCTH,
MIPU3HAKU U CBOWCTBA MapaljIeNIbHbIX
IPSIMBIX HA MIJIOCKOCTH

HpaKTI/I‘leCKI/IC 3aHATHUA

Tema 9.
Iepnenauky.is
pHOCTH
NpPSAMBIX U
IUIOCKOCTel

Coaep:xkanue JeKIuu

[lepneHMKyIApHOCTD NPSMOM U IJIOCKOCTH: MEPIIEHINKYIISPHBIC IIPSMbIE
B IIPOCTPAHCTBE, IPSIMbIE NapajlIEIbHbIE U MIEPIIEHAUKYIISPHBIE K
IIJIOCKOCTH, TPU3HAK NEPIEHUKYISIPHOCTH IPSIMOM U TUNIOCKOCTH, TEOpEMA
0 MPSAMON NMEPHEHIUKYIAPHON m1ockocT lleprnenauKkysp U HakJIOHHbIE:
paccTostHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110 TIIOCKOCTH

AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOAUTH aHANOTHH. OOBSICHSTD,
KAaKOW yroJl Ha3bIBAa€TCs YIIIOM MEXIY
MepPeCeKaAIOIIUMUCS TPSIMBIMH,
CKPEIIHBAIOIIUMHUCS IPSIMBIMU B
npocTpaHcTBe. [laBaTh onpeneneHue
NEPIEHIUKYIISPHBIX IPAMBIX U
IIPSIMOM, MEPIICHIUKYIISIPHOM K
10ckocTy. HaxonuTe yriiel Mexay
CKPELIMBAIOIIUMUCS PSMBIMU B Ky0Oe
u nupamuze. IlpuBoauTs npumepsl u3




peaIbHOU KU3HU U OKPYKAIOIICH
00CTaHOBKH, HIUTIOCTPHUPYIOLIHE
NEPIEHIUKYJIAPHOCTD MPSIMBIX B
IIPOCTPAHCTBE U
NEPIEHIUKYJIIPHOCTD IPSIMOU K
wiockocTi. @opMynupoBaTh IpU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH, IPUMEHSTH €T0 Ha
IPaKTUKE: OOBICHSTh
NEePIEHINKYISIPHOCTH pedpa Kyda u
JUaroHaJIA €ro rPaHy, KOTOpas €ro He
COJIEP’KUT, HAXOJAUTh JJIUHY
JMaroHainu Kyoa. BelaucisTs BHICOTY
IIPaBUJILHOM TPEYTOIbHOU U
MIPaBUJIILHOMN YETBIPEXYTOJIBHON
nupaMuJ o JuyinHaM pédep. Pemars
3aJla4M Ha BBIUMCIICHHUS, CBA3aHHBIE C
NEePIEeHIUKYJIIPHOCTHIO MPSAMOI U
IJIOCKOCTH, C UCIIOJIb30BaHUEM TIPU
pEIIeHNH TIIAHUMETPUYECKUX (DaKTOB
U MeTOJ10B. OOBACHATH, YTO
Ha3bIBAIOT NEPIIEHIUKYISIPOM U
HAKJIOHHOM U3 TOYKHU K IUIOCKOCTH;
MIPOEKIMEN HAKJIOHHOM Ha INIOCKOCTb.
OOBSCHATD, UTO HA3bIBAETCS
paccTosiHuEeM: OT TOYKH JI0
IJIOCKOCTH; MEKY apajlIeIbHBIMU
IIJIOCKOCTSIMU; MEXIY MPSAMOHN U
MapaJuIeIbHOMN €1 INIOCKOCTBIO;
MEXy CKPELMBaIOIIUMUCS
npssmbIMU. HaxoauTts 3T paccTosiHus
B IIPOCTBIX CIIy4yasix B KyOe,




nupamuie, npusme. Mogenmuposars
pealIbHbIE CUTYALUN HA SI3bIKE
TE€OMETPHUH, UCCIIE0BATh
IOCTPOECHHBIE MOJIEIIH C
UCII0JIb30BAHUEM T€OMETPUYECKUX
noHATUH. Mcnonp30BaTh npu
pEILIECHNN 3aa4 Ha IIOCTPOEHUE
ceuenuii reopemy IIudaropa,
CBOICTBA NPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB

[IpakTrueckue 3aHgaThst

Tema 10.
Yrasl Mexkay
NPAMBIMH U
IJIOCKOCTSIMH

Coaep:xkanue jJeKIuU

VYTIuIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSAMOM U INIOCKOCTBIO; IBYIPAHHBIN
yroJ1, IMHEWHBIN yroJl IBYIpaHHOro yria. IlepnenaukyssipHOCT
IIJIOCKOCTEM: NMPU3HAK NEPIIEHAUKYIIAPHOCTH ABYX IUIOCKOcTel. Teopema o
TPEX MEPIEHIUKYIISIpax

AKTyanu3upoBaTh (PaKThl U METO/bI
IIJIJAHUMETPHUH, PEIICBAHTHBIE TEME,
IIPOBOJUTH aHANIOTHUHU. [laBaTh
OIpeJIETICHUE YIIa MEKy IPAMOUN U
IUIOCKOCTBIO, POPMYIIUPOBATH
TEOpEMY O TPEX NMEPIEHAUKYIISIpaX U
oOpartHyto k Heil. Haxoauts yron
MEXK]1y IPSAIMOM U TIOCKOCTBIO B
MHOT'OI'PAHHUKE, PACCTOSHUE OT
TOYKH JI0 PSIMOU Ha TIIIOCKOCTH,
UCIIONIBb3Ys TEOPEMY O TPEX
nepneHauKkyispax. [Iposoaute Ha
4yepTeKe NEPIEHAUKYIISP: U3 TOUKU
Ha NPSIMYIO; U3 TOYKH Ha INTOCKOCTb.
JlaBaTb omnpeneneHue JByrpaHHOIO
yriia u ero anemMeHToB. OOBSICHATH
PABEHCTBO BCEX JINHEWHBIX YTIIOB
JAByrpanHoro yria. Haxonuts Ha




4epTEKe IBYTPAHHBIA YroJl IIPU
peOpe mupaMuabl, MPU3MBI,
napajuiesIenue1a

JlaBaTb onpeneneHue yria Mexay
IUIOCKOCTSAMU. J[aBaTh OIpeecHue U
(GbopMynIupoBaTh 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
[IOCTPOEHHBIE MOJIEIIH C
UCII0JIb30BAaHNEM T€OMETPUUECKUX
noHATUH. Mcnonb30BaTh Ipu
pELIEHNN 3aa4 Ha TIOCTPOEHUE
CEYEHUI COOTHOLICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IpakTrueckue 3aHgaThs

Tema 11.
MHororpaHHuk
"

Coaepixkanue JeKIuu

IToHsATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPaHHUKA,
BBIITYKJIBIE M HEBBIITYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOI'PaHHHUKA.
IIpusma: n-yronpHas npu3Ma; rpaHd. U OCHOBAHUs IIPU3MBL; IIpsIMas U
HAKJIOHHAS MTPU3MbI; OOKOBAasl U MOJIHAS TOBEPXHOCTH MTPU3MBIL.
[Tapamtenenunen, NpsAMOYTOJIbHBIN HapajUICJICIIAIIE] U €ro CBOKCTBA.
[Inpamua: n-yroiapHas NUpaMuia, TpaHA 1 OCHOBAHUE TUPAMUIBL;
O0KOBast ¥ OJTHAsI TOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U yCCUEHHAS
nupamMuia. IEeMEHThI TPU3MbI U upamuibl. [IpaBunbHbIe
MHOT'OTPAaHHUKH: IIOHATHE ITPABUIILHOIO MHOTOI'PAHHMKA; TPABUJIbHAS
IIpU3Ma U NpaBWIbHAS IMPAMU/JIA; IPABUIIbHAS TPEYTOJIbHAS MUPAMUAA U
NPaBUIIBHBIN TeTpasyap; KyO. [IpencTaBieHue o MpaBUIbHBIX

AKTyanu3upoBath (HaKThl © METOJIbI
IIJJAHUMETPUH, PEIICBAaHTHBIE TEME,
MPOBOJIUTH aHanoruu. /laBate
OIpeieNIeHUE apajlieenuIea,
pacno3HaBaTh €ro BUJbl U U3y4aTh
cBolicTBa. JlaBaTh onpeneneHue
MMpPaMUIbl, PACIIO3HABATH BU/IbI
nupamui, GopMyIupOBaTh CBOMCTBA
pEbep, TpaHeil U BHICOTHI TPABMIILHOM
nupamuael. Haxonuts momane
MOJIHOM ¥ O0KOBOI OBEPXHOCTH




MHOTOTpaHHHUKaX: OKTadAp, NOAEKa’3Ip U ukocazap. Cummerpus B
IIPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKHU, IIPSIMOM, INIOCKOCTH.
DneMeHThl CUMMETPUH B IMPaMUax, NapauleenuIeax, IpaBuIbHbBIX
MHOTOIpaHHHKaX. BeIyrciIeHne 31eMeHTOB MHOTOTPaHHUKOB: pédpa,
JMaroHany, yrisl. Ilnomans 60K0BOH MOBEPXHOCTH U MOJIHOM IOBEPXHOCTH
MPSIMO¥ IPHU3MBI, IO Ib OCHOBAHUH, TEOpeMa 0 OOKOBOM MOBEPXHOCTH
npsiMoil mpusmsl. [1nomaae 60KOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBUIHLHOM MUPaMHUIBI, TEOpEMa O IJIONIa I OOKOBOM MTOBEPXHOCTH
YCEUYEHHOU NMUPAMUBI

nupamuel. /laBate onpeneneHue
yCE4EHHOU NMUPAMHU/IbI, HA3BIBATh €€
anemMeHTbl. DOpMyIUpPOBaTh TEOPEMY
0 mIomaau OOKOBOW TOBEPXHOCTU
MPaBWIBHON yCEUEHHON TUPAMU/IBI.
Pemars 3a1aun Ha BBIYMCIICHUE,
CBSI3aHHBIE C MMPAMUJIaMHU, a TAK¥KE
3a71a4 Ha IOCTPOCHUE CEYEHU.
JaBatb onpeneneHue Npu3Msl,
pacrno3HaBaTh BUJIbI IPU3M,
M300paxaTh MPU3MbI Ha YEPTEKE.
Haxonute miiomans nmoaHon uimn
OO0KOBOI1 MOBEPXHOCTH MPU3MBI.
N3y4ats cooTHOLIEHMS Diiepa Jyist
yucia pédep, rpaHeit U BepIuH
MHOTOTpaHHUKa. M3yuaTs BUAbI
MPaBUIIbHBIX MHOTOTPAHHUKOB, UX
Ha3BaHMSI U KOJIMYECTBO IPAHEH.
N3y4ats cuMMeETpHIO
MHOTOTPaHHUKOB. OOBSICHATh, KAKHE
TOYKH Ha3bIBAKOTCS CAMMETPUYHBIMU
OTHOCHTEJIBHO JAaHHOM TOYKH,
IPSIMON WJIM IIJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WIIH
IUIOCKOCTBIO CUMMETPUHU (DUTYPHI.
[TpuBOANTE IPUMEPHI CHMMETPUYHBIX
buryp B apXuTeKkType, TEXHUKE,
npupoae. MoenupoBars peanbHble
CUTYalllU Ha SI3bIKE TEOMETPUH,
HCCJIEIOBATh MOCTPOSHHBIE MOJIENN C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX
MOHSITHU, UCTIOJIB30BaTh MOJ00UE




MHOTI'OTPaHHHUKOB

[IpakTrueckue 3aHaTust

Tema 12.
O0BEMBI
MHOTOTPAHHUK
OB

Conepxxanue JieKuMU

[Tonsitue 06 06béMe. OOBEM MUPaMHUIBI, TPU3MBI

AKTyanu3upoBath (GaKkThl 1 METOIbI
IJIAHUMETPUU, PEJICBAHTHBIE TEME.
OOBACHATD, KAK U3MEPSIOTCS 00bEMBI
TEJI, TPOBOS aHAJIOTHIO C
W3MEpPEHUEM IUIOIIAAeH
MHOTOYTOJIbHUKOB. POpMYJINPOBATH
OCHOBHEBIE CBOMCTBA 00BHEMOB.
N3yuaTh, BEIBOAUTH (POPMYITBI
00BEMa MPSAMOYTOJILHOTO
napajuiesienuIie1a, Mpu3Mbl U
nupamMuibl. BeIMUCIATh 00bEM
MIPU3MBI U TUPAMUJIBI TIO HX
sneMeHTaM. [IpuMeHsITh 00BEM N1t
pELIECHHS CTEPEOMETPUUYECKUX 3a]1a4
U U1l HAXO0XKIEHUS T€OMETPUUECKUX
BEJIMYMH. Mo1eTMpoBaTh peajibHbIE
CUTYallUM Ha SA3BIKE TEOMETPUU,
HCCIIEIOBATH TOCTPOEHHBIE MOJIETH C
HCIIOJIb30BAHUEM I€OMETPUUECKUX
MMOHSITHHI

[IpakTrueckue 3aHgaThs

Tema

Coaep:xkanue JeKnuu

CTpOI/ITI) CCUCHHUEC MHOT'OI'paHHHKA




13.IloBTOpEHME
: ceyeHMul,
PACCTOSIHUA U
yIJIbI

[TocTpoeHue ceueHnii B MHOTOrpaHHUKE. BbruucieHne pacCTOSTHUM: MEXIY
JBYMsI TOUKaMHU, OT TOUKHU 0 IPSAMOM, OT TOUKH J0 INIOCKOCTH; MEKY
CKPEIIMBAIOIIMMUCS MPSAMBIMU. BhIUKCIIEHUE YTII0B: MEXIY
CKPEILIHMBAIOIIMMUCS NPSIMBIMU, MEXKY IPAMOM U INIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEXY TNIOCKOCTSIMA

HpaKTI/IquKI/IC 3aHATHA

METoOM ciesloB. [laBaTb
OIIpENIEIICHUE PACCTOSIHUS MEXK Y
¢urypamu. Haxonuts paccrosiuue
MEXly MapajyiebHbIMU
IUIOCKOCTSIMH, MEKAY INIOCKOCTBIO U
MapaJUIEIIbHOMN €1 PAMOU, MEXIY
CKPELUBAOIIUMUCS MPSIMBIMH.
CrpouTh TMHENHHBINH yro
JIBYIPaHHOI'O yIJla Ha YepTeKe
MHOTOTPaHHHUKA U HAXOJUTh €r0
BeNMUYMHY. HaxouTh yriibl Mexay
IJIOCKOCTSIMU B MHOT'OTPaHHUKAaxX

Tema 14. Coaep:kaHue JeKIUH W3Biiekath MHGOPMAITUIO U3 TAOIHUI] U
IIpencrasaenne | IlpeacraBieHue JaHHBIX C TOMOLIbIO TaOIUL U quarpaMM. CpegHee JarpaMM, UCIoJIb30BaTh TaOIUIIbI U
AAHHBIX U apudmernyeckoe, MeaHa, HanOoJbIIee U HaMMEHbIIIEe 3HaUEHUS, JarpamMMBbl JUis [IPeICTaBICHUS
omucareabHas | pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKIOHEHHUE YHUCIOBBIX HAOOPOB CTaTUCTUYECKUX JaHHBbIX. Haxonnute
CTAaTHCTHKA onucareIbHble XapaKTEPUCTUKHI
JaHHBIX. BBIIBUTATh, KPUTHUKOBAThH
TUIIOTE3BI O XapaKTepe CIydaHON
M3MEHUYUBOCTH U ONIPEACIAIONINX €€
[IpakTiueckoe 3aHsTHe (axropax
Tema 15. Copnep:xanue JeKuu BeiaensaTs Ha puMepax cirydaiiHble
Cayuaiinblie CrnyyaitHble S5KCIEPUMEHTHI (OTIBITHI) U CITy4aiiHble COOBITHS. COOBITUS B ONMCAHHOM CITy4aifHOM
ONBITHI DnemMeHTapHbIe COOBITHA (MCXO0/1bI). BeposATHOCTH ci1y4ailHOro COOBITHS. onslTe. POPMYIMPOBATH YCIOBUS
caydaiHbIe BeposiTHOCTH COOBITHI B OTIBITaX ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU IIPOBEJEHUS CIIy4alHOTO OIBITA.
co0bITHH, coobITusMH. [IpakTndeckas pabora HaxonuTe BEpoSITHOCTH COOBITHI B
OIBITHI C OIBITaX C PABHOBO3MO>KHBIMHU
PABHOBO3MOKH ucxozamu. MoienmpoBaTh OIBITHI C
bIMH PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH
3J1eMEeHTAPHbIM HCXOJ]aMH B X0J1€ TPAKTHUECKOMN

M MCX0AaMH

[IpakTueckoe 3aHsATHE

paboThI




Tema 16. Coaep:xkanue JeKIuu Hcnonb3oBarh quarpammsl Dijepa u

Onepaunn Hax | Onepanuu HaJl COOBITUSIMHE: TIEpecedeHue, 00beIMHEHHE COOBITHIA, CJIOBECHOE OIMCaHue COOBITHM IIs

COOBITHAMM, MIPOTUBONOJIOXKHBIE COOBITUA. J{narpammel Diinepa. opMyiia cloKkeHus (bopMyIHUPOBKHU U U300paskeHUs

CJI0KeHHe BEPOSATHOCTEN 00BbeTMHEHUS U TIEPECEUCHUS

BepoOsSITHOCTEM coObITui. Permate 3amayu ¢
HCII0JIb30BaHUEM (OPMYJIbI
CJIO’KEHHUSI BEPOATHOCTEN

IIpakTnyeckoe 3ansiTne

Tema 17. Conepxxanue JeKUMU Penrate 3apa4yu Ha HAXOKACHHE

Ycnobnas VYciioBHAsA BEPOATHOCTD. Y MHOKEHUE BEPOSTHOCTEN. JlepeBo ci1y4aiiHOro BEPOATHOCTEH COOBITHIA, B TOM dHCIIC

BEPOSITHOCTD, sKcriepuMenTa. @opmyra moaHoi BeposTHOCTU. HezaBucruMblie cOOBITHS YCJIOBHBIX C TIOMOIIBIO IEPEBA

JiepeBo ciayyaiiHoro onbita. Onpenensirb

CJIy4aiHoOro HE3aBUCHMOCTbH COOBITHIA 110 (hopMyITe

OnbITA, Y 110 OPTaHU3ALMH CITY4aiHOTO OIbITa

dopmyaa

MOJIHOH

BEPOSITHOCTH M

HE3aBHCUMOCTDH

coObITHI IpakTuyecKoe 3aHsiTHE

Tema 18. Copep:xanue JeKuMn Hcnonp30BaTh MpaBUIIO YMHOKEHUS

DJIeMEHTbI Komb6unaropHaoe npasuino ymHoxeHus. [lepectaHoBkH U pakTopHall. JUTSI TIEPEYUCIICHUS COOBITUH B

xoMOuHaTopuk | Yucno coueranuii. Tpeyronsauk [lackans. @opmyna OuHoma HeroToHa ciay4yaiiHoM onbite. [Tonb30BaThCs

" (bopMyII0if U TPEYTOJIBHUKOM
ITackans ns onpeneneHus ynucia

[IpakTrueckoe 3aHsiTHE COTCTaHMIH

Tema 19. Conep:kanue JeKUHA Pa30uBaThb CI0KHBIE SKCTIEPUMEHTHI

Cepuu bunapHbIii ciy4aiiHbIi ONBIT (MCHIBITAHUE), YCIIEX U HEylaya. Ha OTJEJIbHBIC UCIIBITAHUS.

nocjienosBaresb | HezaBucumble ucnbiTanus. Cepus HE3aBUCUMbIX UCIIBITAHUN 10 IEPBOTO OcBauBaTh NOHATHS: UCTIBITAHUE,

HBIX ycnexa. Cepust He3aBUCUMBIX UcTibITanuil beprymm. [Ipaktudeckas padota cepus HE3aBUCHUMBIX UCTIBITAHUN

HCIBITAHUI C MCTIOJIb30BaHUEM AJIEKTPOHHBIX TaOJIHII [IpuBOaUTH IPUMEPHI CEPHiL




HpaKTI/I‘{eCKI/Ie 3aHATUA

HE3aBHCHMBIX HCHBITAaHUH. PenraTs
3a71a4M Ha TTOMCK BEPOSATHOCTEH
COOBITHIA B CEPHUH UCIIBITAHUN 10
MIEPBOTO yCIeXa U B CEPUSX
ucnbeitanui bepnyinu. M3yqars B
X0/JIe IPaKTUYECKON PabOThI ¢
KCIIOJIb30BAHUEM HJIEKTPOHHBIX
Ta0JIUIl BEPOSITHOCTH COOBITHI B

2 CepUAX HE3aBUCUMBIX UCIIBITAHUN
Tema 20. Copep:xanue JeKIHA 2 OcBauBaTh NOHATUSA: CIy4aiiHas
Cryuaiinbie Crnyudaiinas BennuuHa. Pacnipenenenue BeposstHocTel. Jlnarpamma BEJIMYMHA, pacipeieicHre, Tabauma
BEJIMYMHBI U pacnpezenenus. CyMMa U IPOU3BEACHHE CIIy4allHbIX Belnu4uH. [Ipumepst pacrpeneneHus, JuarpaMma
pacnpcaciICHuA pacrpeiesieHrid, B TOM YHCJIe TEOMETPUUYECKOE U OMHOMHAIIBHOE pacnpenenenus. [IpuBoauthb
IIPUMEPHI paclpeesIeHui, B TOM
YHCJIE TEOMETPUYECKOTO U
OouHomuanbHOT0. CpaBHUBATH
pacrpeeneHus CTy4ailHbIX BEJIMYHH
Haxonuts 3Ha4eHUs CyMMBI U
IIPOU3BE/ICHNUS CIIyYaliHbIX BEJIMYHH.
Crpouts u pacrio3HaBaTh
reoMeTpUYecKoe U OUHOMUATIBHOE
[IpaxTrueckue 3aHATUA 2 pacnpezneiexnue
Tema 21. Coneprkanue JIEKIUU 1 [ToBTOPSATH M3y4YEHHOE U
[ToBTOpEHuUE, OnncarenpHas ctaTucTUKA. CiydaiiHbIE ONBITHI U BEPOSITHOCTH CITy4alHBIX BBICTPAUBaTh CUCTEMY 3HAHUU
o0o0mieHue, coObITH. Onepanuu Haj COOBITHUAMH. DJIEMEHTb KOMOMHATOPUKH, CEPUH
CUCTEMATHU3ALMA | HE3aBUCUMBIX HCIIBITAHUN
3HAHUU IIpakTHdeckue 3aHATHS 1
NunuBunyansHbeid npoekT: Temal. Beenenue. 16 . XapaKTEpPHCTHKA IPOEKTHOM
Tema 2. Tunbsl IpOEKTOB. JICATENILHOCTH;
. pa3BUTHE TO3HABATEIbHOMN

Tema 3. Dtarel pabOTHI HaJ[ TPOSKTOM.

AKTUBHOCTU, HHTCJIJICKTYAJIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEHH;

. BJIaJICHIE OCHOBAMH METOI0JIOTUHI
MCCIeJ0BaTEIbCKON U MPOEKTHON

ACATCIIBHOCTH,




. pa3BUTHE UCCIIEN0BATEIbCKON
KOMITCTEHTHOCTH 00yJaroNIIXCsl TOCPEICTBOM
OCBOCHUSI IMU METOJIOB HAYYHOTO ITO3HAHUSA U
YMECHHH y4eOHO-HCCIIeI0BATENbCKOM 1
[IPOEKTHOM e TENbHOCTH;

O BJIaJIEHUE CUCTEMOM 3HAHUI BUJIOB U
TUIIOB ITPOEKTOB;

. BiazicHuE (pOpMyNIUpPOBAHUEM TEMEI
MPOEKTHOH pabOTHI, TOKa3bIBATh €€
AKTYaJIbHOCTb;

. BJIaJICHHE YMEHUEM COCTaBIATh
VHIMBHTyaJIbHbIH I11aH IPOEKTHOM paboThl;

o YMEHHE BBIJICIIATh 00BEKT U IPeIMET
MIPOEKTHOI paboTHI;

o YMEHUE OIpeeIATh 1eIb U 3a7aui
MIPOEKTHOI paboTHI;

BiaJicHIE (HOPMYITHUPOBAHUECM TEMBI
MCCIIEI0BATEIbCKON M IPOEKTHON paboThl,
ITOKa3bIBaTh €€ aKTyaJlbHOCTB;

. YMEHHE ONPENENATh HENb U 3a]1a41
MiCCIIeI0BATEIbCKON M MPOEKTHOM paboThI;

.

. 3HaHHUE CTPYKTYpPHI U IPaBUIIa

0 OpMIICHHS HCCIIEI0BATENBCKOM M MPOESKTHON
[paboTHI;

. BJIaJICHIE YMEHUEM COCTaBIATh
MHAMBUIYaIBHBIN IITAH MCCIIEI0BATEIIECKOM U
MPOEKTHON pPabOTHI;

HpOMC)Ky'TO‘{Ha}I arrecranus

12

Tema 22.

| Conepxanne sekuuu




Crenensn ¢ Crenens ¢ panuoHanbHbIM NOKa3aresneM. CBONCTBA CTEIICHH. DopMyIMpoOBaTh, 3aIIMCHIBATD B

panmoHaabHbIM | [IpeoOpa3oBanue BEIpaXKEHUH, COIEPKAIINX PAIIMOHATIBLHBIE CTEIICHH. CHUMBOJIMYECKOU opme U

NoKa3aTeJeM. IToka3zarenbHble ypaBHEHMs U HepaBeHCTBa. [lokazarenbHas QyHKIus, €€ WJUTIOCTPUPOBATh IIPUMEPAMHU

IMoka3arenbHasi | CBOWCTBA U rpaduK CBOICTBa cTeneHu. [IpuMeHsaTh

byHxkums. CBOMCTBA CTEIEHU I

IToxka3zaTenbHBbI 1IpeoOpa3oBaHus BbIPAXKECHUI.

€ YPAaBHECHHUSA U DopMyIMpOBaTh U UIUTFOCTPUPOBATH

HEPaBeHCTBA rpadUyecKu CBOMCTBA TOKA3aTEIILHON
¢yHkuuu. Pemars OCHOBHBIE THIIBI
II0OKA3aTENbHBIX YPABHEHUHN U
HepaBeHCTB. Mcnonbp3oBath
1M (POBbIE PECYPCHI ISl TIOCTPOCHUS
rpacdukoB GyHKIUI U U3YYEHUS UX
CBOMCTB

[IpakTyeckue 3aHATHSL 9

Tema 23. Coaep:xkanue JeKIuu 4

Jlorapudpmuyec | Jlorapudm uncna. JlecaTuaHbIe U HATYpaJIbHBIC JTOTAPUPMBI. @opMyIMpPOBATh, 3AMKMCHIBATH B

Kkas pynkuusi. | [IpeoGpa3oBaHue BbIpaXXEHUH, colepKaIluX JOrapuQMmBbl. CHUMBOJIMYECKON opme U

Jlorapudmuuec | Jlorapudmuueckue ypaBHeHns U HepaBeHCTBa Jlorapupmuueckas WJUTFOCTPUPOBATH IPUMEpPaMU

KHe ypaBHeHUs! | QyHKuMs, e€ cBoicTBA U TpaduK cBoiicTBa jorapu@ma. BemonHaTe

H HEPABCHCTBA

npeoOpa3oBaHUsl BRIPAKEHUH,
coJiep KalUX JOorapu(msl.
dopmynupoBaTh

¥ WJUTIOCTPUPOBATH TpapUUECKH
CBOICTBa JTorapuPpmMuIecKon
¢bynkuuu. Pemarbs OCHOBHBIE THITBI
norapu(MUYECKUX YpaBHEHUN U
HepaBeHCTB. Mcnonbp30BaTh

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




[IpakTrueckue 3aHaTust

Tema 24. Coaep:xkanue JeKIuu

Tpuronomerpu | Tpuronomerpuueckue GpyHKINH, MX CBOHCTBA U rpaduku. [Ipumepsr OnepupoBath OHATUEM

YyecKue TPUTOHOMETPUYECKUX HEPABEHCTB nepuoanydeckas pynkuus. CTpouts,

(byHxuumn u ux aHAJIM3UPOBaTh, CPABHUBATH T'PAPUKU

rpagukm. TPUTOHOMETPUUECKUX (PYHKIIHIA.

Tpuronomerpu DopMyJIUPOBATH U MILUTFOCTPUPOBATH

yecKue rpaduyecKu cBOCTBa

HEePaBeHCTBA TPUTOHOMETPUUECKUX (PYHKIIMM.
Pewate npocreiiimue
TPUTOHOMETPUUECKHUE HEPABEHCTBA.
Hcnonbp3oBath rpa UKy 1Jis perIeHUs
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonbs3oBath UG pPOBLIE PECYPCHI
JUTSl IOCTPOEHUs rpa@uKoB QyHKIUI
Y U3YyYEHUS UX CBOMCTB

[IpakTrueckue 3aHgaThs
Tema 25. Coaepixkanue JeKIuu




[TpouzBoHasl.
[Ipumenenue
MIPOU3BOTHOMN

HenpepriBable pyHkIMu. MeTo HHTEPBAIOB JIJIs pELIeHHs] HEPaBEHCTB.
[TpousBonnas ¢pyHkiuu. ['eomeTpuueckuii U GU3NICCKUI CMBICI
npou3BogHOM. [Ipon3BoHbIe 351eMenTapHbIX GyHKIHH. [Ipon3BoaHas
CYMMBI, IPOU3BEICHHS, YaCTHOTO (pyHKIMIL. [[puMeHeHne npon3BoaHOI K
uccienoBaHuio (GyHKIMI Ha MOHOTOHHOCTh M 9KCTpeMyMbl. Haxoxaenue
HanOOJIBIIETO ¥ HANMEHBIIETO 3HAYCHHS (DYHKIIMH HA OTpPE3Ke.
[IpumeHeHne MPOU3BOTHON /I HAXOXKACHUS HAWITYYIIEro PelIeHUs B
MPUKJIAJHBIX 337a4ax, AJIs ONpeeIeHHs] CKOPOCTH Ipoliecca, 3alaHHOT0
dbopmyoit unu rpadpukomM

OnepupoBaTh NOHATUIMMU:
HenpepbiBHAs QYHKIIHUS; TPOU3BOIHAS
¢ynkuuu. Mcnonbp3oBarthb
T€OMETPUUYECKUN U (PU3UUECKUIA
CMBICJI IPOU3BOHOM JJIs PELLICHUS
3anady. HaxoauTe mpou3BOgHbIE
AIIEMEHTAPHBIX (QYHKIHMHA, BBIYHCIISATH
MIPOU3BOJHBIE CYMMBI, IPOU3BEICHMS,
yacTHOro QpyHkiui. Mcrnonbp3oBath
MIPOU3BOJHYIO JIs1 UCCIEA0OBaHUS
(GyHKIIMM HA MOHOTOHHOCTb U
KCTPEMYMBI, IPUMEHSTH PE3YIbTaThl
HCCIIE0BAHMS K IIOCTPOECHUIO
rpa¢ukoB. [TpuMeHATh MTPOU3BOAHYIO
JUTSL HAXOKJICHUSI HAUJTYYIIIEeTO
pelieHus B IPUKIIAIHBIX, B TOM UHCIE
COLIMATILHO-OKOHOMMUECKHUX, 3a7a4ax.
3HAKOMUTbHCS C UCTOPHEN pa3BUTHUS
MaTE€MaTH4YeCKOro aHaJIN3a

HpaKTI/I‘leCKI/IC 3aHATHUA

Coaep:xkanue JeKIuu




Tema 26. [TepBooOpasnas. Tabnuma nepBooOpa3HbIx. UHTErpal1, reoMeTpru4ecKuid 1 OnepupoBaTh NOHATUSIMU:
Wuterpanuero | ¢pu3nveckuil CMBICI UHTErpana. Berancinenue uaterpana mno popmyse nepBooOpasHas, uHrerpai. Haxonuts
MIPUMEHEHUS Hrrotona—JIeiitoania MepBOOOpaA3HbIEC 3JIEMEHTAPHBIX
(byHKUIWH; BEIYUCIATH UHTETPAT 110
dbopmyne Hetorona—JleitOuuma.
3HAaKOMUTBCS C UCTOPHUEN pa3BUTHS
MaTE€MaTH4YeCKOro aHaJIn3a
[IpakTuueckue 3aHATUSL
Tema 27. Coaep:xkanue JeKuuU
Cucremsl CucreMbl IMHEWHBIX ypaBHEHUH. Penenre npukiiaHbIx 3a/1a4 ¢ IOMOIBIO OnepupoBath NOHATHIMU: CHUCTEMA
YPaBHEHHH CUCTEMBI JINHEUHBIX YpaBHEHUM. CUCTEMBI U COBOKYITHOCTH LIEJIbIX, JIMHEWHBIX YPaBHEHUI U €€ pelleHue.
panMoHABHBIX, UPPALIMOHATIBHBIX, TTOKA3aTEIbHBIX, JIOTapU(YMUIECKUX Hcnonp30BaTh CUCTEMY JIMHEWHBIX
ypaBHEHUH U HepaBeHCTB. Mcnonb3oBanue rpagukoB GyHKIMMA IS YpaBHEHUU JUIsl peLIECHUs
peleHus ypaBHeHUu U cucteM. [I[pumenenne ypaBHEHUNA, CUCTEM U MpaKkTU4YeCcKux 3anad. Haxonurs
HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 33]1a4 U 33]1a4 U3 Pa3IN4HbIX pELIEeHUs] IPOCTEMIINX CUCTEM U
oOyactell HayKH U peaJibHOM JKU3HU COBOKYIIHOCTEM pallMOHAJIbHBIX
YPaBHEHHI U HEPABEHCTB.
Hcnonb3oBatk rpapuku pyHKUNN 1715
peuieHus ypaBHeHU. MoaennpoBarth
peasibHbIe CUTYallUU Ha SI3bIKE
anreOpbl, COCTABIATh BRIPAXKEHUS,
YpaBHEHHS, HEPABEHCTBA U CUCTEMBbI
I10 YCJIOBUIO 33]1a4M, UCCIIE0BATh
ITOCTPOEHHBIE MOJIETH C
MCIIOJIb30BaHUEM arlrapara ajireopbl
[IpakTrueckue 3aHATHSA
Tema 28. Copnepixanue JIeKIIMH




Harypanbhblie u
LIEJIbIE YUCIIA

HaTypaanLIe U OEJIbIC YHCila B 3aa4ax U3 peaﬂbHOﬁ KHN3HU. HpI/I3HaKI/I
JACITNUMOCTH L CIIBIX YHUCECI

OnepupoBarh NOHATUIMMU:
HaTypaJbHOE YHCIIO0, [EJI0e YUCIIO.
Vcronp30BaTh MPU3HAKH JICIIUMOCTH
LEeTBIX YHCEIl, Pa3JIOKeHUE YHCIIa Ha
MIPOCTHIE MHOXKUTEIH JUISI PEIICHUS
3a/1a4

HpaKTI/IquKI/IC 3aHATHA

Tema 29. Copep:xanue JeKuuH Pemate nmpuknagHbie 3a/1a4d U3

[ToBTOpEHME, OcHoBHbIE MOHATHUS Kypca alnreOpbl ¥ Haual MaTeMaTH4eCKOTro aHallu3a, pa3IMYHBIX 00J1acTel HAYKU U

0000111eHHE, 000011IeHNEe U CUCTEMATU3ALNA 3HAHUI peaIbHON KU3HU C TOMOIIBIO

CHCTEMAaTH3aIHs OCHOBHBIX ITOHSTUH Kypca anreOpsl 1

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

[IpakTrueckue 3aHgaThs
Tema 30. Coaepixkanue JeKIuU

Tena BpateHust

Cdepa u map: ueHTp, paauyc, 1naMeTp; IIoa b HOBEPXHOCTH chephl.
B3auMHoe pacnionoxeHnne chepsl U IIIOCKOCTH; KacaTelbHasl INIOCKOCTh K
cdepe; mnomans chepsl. M300paxkenne cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa. [{unuaapuyueckas moBepxXHOCTb, 00pa3yolye
HMAJIMHIPUYECKON IIOBEPXHOCTH, OCh HUINHAPUYECKON ITOBEPXHOCTH.
[Munuuap: ocHOBaHUS U OOKOBasi MIOBEPXHOCTh, 00Pa3yrolias U OCh;
TUIOIAb OOKOBOM M MOJTHOM MOBEPXHOCTH. M300pakeHne HMIMHpa Ha
iockoctu. Pa3séprka nununapa. CedeHus TUIMHIPA (MIIOCKOCTHIO,
napaieIbHOM WK NepHIeHIUKYIAPHON OCH LIMIMHIPA)

Konnueckast moBepXHOCTb, 00pa3yrolie KOHMYECKON ITOBEPXHOCTH, OCh U

AKTyanu3upoBaTh (aKThl U METO/IbI
IUTAaHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTH aHanoruu. /laBars
omnpezeneHus chepsl U mapa, ux
LIEHTpa, paauyca, JTMaMeTpa.
Omnpenensats chepy kak Gurypy
BpallleHus1 OKpykHOCTHU. MccnenoBaTh
B3aMMHOE PaCHOJIOXKEHHUE CPephl U
IUIOCKOCTH, IBYX chep,
WUTIOCTPUPOBATH 3TO Ha YepTexax u
pucyHkax. @opmynupoBaTh




BEpIIMHA KOHUYECKOU oBepxHocTU. KoHyC: OcHOBaHMeE U BEPIINHA,
o0pasyromias 1 och; iomaab OObICHATH, KAKOE TEJIO HA3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro AJIeMeHThl. M3y4aTh, 00BSACHATH, KaK MOTYyYUTh
KOHYC ITyTEéM BpAILEHUS MPSIMOYTOIBHOT0 TpeyroiasHuka. [lnomans
OOKOBOW M IMOJTHOM IMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yoIne u
BBICOTA; OCHOBaHUs U OOKOBasi MOBEpXHOCTh. M300pakeHne KoHyca Ha
wiockocT. Pa3Béprka konyca. Ceuenust KoHyca (TIIOCKOCTHIO,
napajuieIbHOM OCHOBAHMIO, U INIOCKOCTBIO, IPOXOASIIEH Yepe3 BEPLIUHY

KomOuHnanwst Ten BpameHust 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OIMCaHHBII 0KOJIO cepsl; cepa, BIIMCaHHAS B MHOTOTPAHHUK WJIU B TEJIO
BpalllCHUS

ornpezeNieHue KacaTelbHOI
TJIOCKOCTH K cdepe, CBOMCTBO U
MPU3HAK KacaTeIbHOU MJIOCKOCTH.
3HAKOMUTBCS C T€0/I€3UYECKUMHU
JUHUSAMH Ha cepe

OOBSCHATD, 9TO HA3BIBAIOT
UJIMHIPOM, Ha3bIBATh €0 AJIEMEHTHI.
N3y4arb, OOBSCHATH, KaK TIOTyYUTh
UWIMHIP MYTEM BpaIICHUS
MPSIMOYTOJIbHUKA. BBIBOAWTH,
UCIOJIE30BaTh (DOPMYIIbI JIJIs
BBIYHMCIICHHS TUTOIIAAN OOKOBOM
MOBEPXHOCTH IMIIUHpa. M3ydaTs,
pacro3HaBaTh pa3BepTKy MIJIUHPA.
N300paxaTh IUIUHAP U €70 CEUCHUS
TUIOCKOCTBIO, TIPOXO/ISIIEH Yepe3 ero
0Cb, MapaUIeTbHON UITN
MEePHIEeHANKYISIpHOM ocu. Haxonuts
TUIOMIA/IA ATUX CEUEHUH.
MoaenupoBaTh peajibHbIE CUTYallUH
Ha SI3bIKE TEOMETPUH, UCCIIET0BATh
MTOCTPOCHHBIE MOJICITH C
UCIIOJIb30BAHUEM T€OMETPUUECKUX
TTOHSITUI

OOBACHATD, KaKOE TEIIO HAa3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €r0
ayeMeHTHI. M3yuaTh, 00BSCHATH, Kak
MOJTYYUTh KOHYC TTyTEM BpaIlCHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N3006paxaTh KOHYC U €r0 CeYEeHHUS
MJIOCKOCTBIO, TPOXO/IAIIEH uepe3 OCh,
U IJIOCKOCTBIO0, MEPIEHANKYIISIPHOMN K




ocu. M3yuatp, pacro3HaBath
pa3BEPTKY KOHyca. BBIBOIUTS,
MCIOJIb30BaTh (DOPMYIIbI JIJIs
BBIYHMCIICHHS TUIOIIaAN OOKOBOM
MOBEPXHOCTU KOHYca. Haxonuth
IJTIOIIAAN CEYECHHM, TPOXOAAIINX
Yyepes BEpIIUHY KOHYCa WU
MEePIEHANKYJISIPHBIX €T0 OCH.
OOBACHATD, KaKOE TEJIO Ha3bIBACTCS
yce4€HHBIM KOHYcOM. M3ydaTs,
OOBSACHATH, KaK €ro MOIyYUTh MYTEM
BpaICHUS IPSAMOYTOJILHOM Tpareiuu.
BreiBoUTh, IpUMEHATH (HOpMYITy IS
BBIYHMCIICHHS TUTOIIAAN OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa
AKTyanu3upoBath (paKTbl 1 METO/IbI
TUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH aHajoruu. Pemare
CTEPEOMETPUUYECKUE 3a/1a4H,
CBSI3aHHBIE C T€JIaMU BpaleHUs,
MMOCTPOEHUEM CEYEHUH TeN BpaIlEHUS
C KOMOWHAIIMSIMU TEJT BPAIICHUS U
MHOTOTPaHHUKOB Ha HAX0XICHUE
T€OMETPUYECKUX BEIIMUHH.
Hcnonk30Bath MpH pelieHun
CTEPEOMETPUUYECKHX 3a/1a4
TUTAHUMETPUYECKHe GaKThl 1 METOIBI
3a/1auv Ha BBIYHUCIICHUE U
JI0Ka3aTeslbCcTBO. MoaenupoBaTh
peanbHBIE CUTYAIlMH Ha SI3BIKE
reOMETPHUH, UCCIEN0BATh
MIOCTPOCHHBIE MOJIEIIU C




HCIIOJIb30BAHUEM I€OMETPHUUECKUX
OOHATUU

HpaKTI/IquKI/IC 3aHATHA

Tema 31.
OO0BEMBI TEI

Coaep:xkanue jJeKIuU

[Tonsitue 06 06bEMe. OcHOBHBIE cBOKCTBA 00bEMOB Tel. O0BEM IUITMHAPA,
KoHyca. O0BEM mapa u miomanb chepsl

[TogoOHebIe Tena B mpocTtpancTBe. COOTHOMICHUS MEXKTY TITOIIAISIMH
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

AKTyanu3upoBath (HaKThl © METOJIbI
IIAaHUMETPHHU, PCICBAHTHBIC TEMC,
MIPOBOAMTH aHATOTHH. BEIBOIUTE,
HCIIOJIE30BaTh (POPMYIIBI 00BEMOB:
MPU3MBI, HUIHH]PA, TUPAMUIBL,
KOHYCa; yCEUEHHOM NTUpaMuIbl U
yce4€HHOro KoHyca. Pemare
CTEepEOMETPUYECKHE 3a4aUH,
CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB.
@opMyIHMpOBATH ONIPEIEIICHNAE
I1apOBOT'0 CETMEHTA, IIAPOBOT0 €04,
I1apOBOTO CEKTOPA.

[TpumensTs GopMymsl s
HaXO0XJIEHHUS 00HEMOB IIapOBOTO
CErMEHTA, IIapOBOI0 CEKTOpa
Pemarsb crepeomeTpruueckue 3aaauu,
CBsI3aHHBIE C 00BEMOM IIapa u
mIomasaso cepsl. MomeaupoBarth
pealIbHbIE CUTYAllUH HA SI3bIKE
TE€OMETPHH, UCCIIE0BATD
IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHNEM T€OMETPUUYECKUX
MOHATUH. AKTYyaJIu3UpoBaTh (HaKThI U
MCTOJbI INIAHUMCTPHUHU, PCIICBAHTHLIC




TeMe, IPOBOIUTH aHANOTUH. Pemarp
CTepEOMETPUYCCKHE 3a/1aUH,
CBSI3aHHBIC C COOTHOIIICHUEM
00BEMOB M TOBEPXHOCTEH MOT00HBIX
TEJ B IPOCTPaHCTBE. MOIeIMpOBaTh
peabHbIC CUTYaIlUU Ha S3bIKE
reOMETPHH, UCCIICIOBATh
MIOCTPOCHHBIC MOJICIIH C
UCIIOJIb30BAHUEM F€OMETPUICCKUX
MOHATHN

[IpakTrueckue 3aHaThst

Tema 32.
BekTops! n
KOOpPJIMHATHI B
IIPOCTPAHCTBE

Conepxxanue JeKUMU

BekTop Ha mimockocTH U B pocTpaHcTBe. C0KeHUE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHUE BEKTOpa Ha 4yucio. Pa3noxeHune BekTopa 1mo TpéM
HEKOMIUTaHapHbIM BekTopam. [IpaBuiio napamienenunena. Pemenue 3anay,
CBA3aHHBIX C IPUMEHEHUEM MTPaBUJI ICUCTBUI C BEKTOPaMHU.
[IpsimoyronpHas cucTeMa KOOpAUHAT B MpOCcTpaHcTBe. KoopauHaTe
BekTopa. [Ipocreiinive 3a1aun B KOOpAMHATAX. YTOI MEXIY BEKTOPaMHU.
CkansipHoe mpou3BeeHUE BEKTOPOB. BhIUMCIICHUE YTIIOB MEX Y MPSIMBIMH
U 110ckoCTsIMU. KOOpIMHATHO-BEKTOPHBIM METOJ PU PELIEHUN
T€OMETPUUYECKHX 3a/1a4

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

OnepupoBarh NOHATHEM BEKTOP B
npoctpancTse. PopMyIupoBaTh
MIPaBUJIO MTapajuIeIIeNUIIe a IPU
CIIOXKEeHUH BeKTOpoB. CK1a/IbIBaTh,
BBIUNTATh BEKTOPBI, YMHOXKATh
BEKTOp Ha 4ucio. M3yyaTs OCHOBHBIE
CBOMCTBA JTUX ollepauui. JlaBaTh
OnpeeseHue NPsIMOYTOJIbHON
CHUCTEMBI KOOPIMHAT B IIPOCTPAHCTBE.
BeIpa3znuth KOOpAMHATBI BEKTOpA
4yepe3 KOOPAUHATHI €70 KOHIIOB.
BriBouTh, HCTIONIB30BaTh hOPMYITY
JUIMHBI BEKTOPA U PACCTOSHUSA MEXKIY
TOYKaMHU. BeIpaxkaTh CKajasipHOE
IIPOU3BEJIEHNE BEKTOPOB Ye€PE3 UX
KOOPJIMHATHI, BBIYUCIIATH YTOI MEXIY
JIBYMsI BEKTOPaMH, IBYMs IPSIMBIMHU.




Haxonutek yron Mexay npsMoin u
IJIOCKOCTBIO, YTOJI MEXKTY IBYMS
IJIOCKOCTSIMU aHATUTHYECKUMHU
MeToaamMu. BEIBOAUTE, HCIIOJIB30BAThH
dbopMyIy pacCTOSHUS OT TOUKH J10
IJIOCKOCTH

[IpakTrueckue 3aHgaThst

Tema 33. Conepxxanue JIeKIMU Pemars npocreiimue 3agaun Ha

[ToBTOpEHue, OcHoBHbIE QUTYpHl, HaKThl, TEOPEMBI Kypca IJIAHUMETPUHU. 3a1a4uu HaXO0XXJICHHUE JJIMH U YIJIOB B

o0o0mieHne u IUTAHUMETPUU U METO/IbI UX petieHusi. OCHOBHBIE (PUTYpPBI, (GAKTHI, reOMETPHUECKUX (PUTypax,

CHCTEMaTH3allMs | TEOPEMBI Kypca CTEPEOMETPUH. 3a7jaull CTEPEOMETPUH U METOABI UX npuMeHsSTh Teopemy [Iudaropa,

3HAHUHN peIeHHsI TEOPEMbI CHHYCOB U KOCUHYCOB.
HaxonuTs niomane
MHOTOYTI'OJIbHUKA, KpyTa.
PacrniozHaBath nogo6HbIe (HDUTYPHI,
HaXOJUTh OTHOLIEHUS JIJIMH U
mowmanen. Mcenons3osats npu
pEIIEHNHU CTEPEOMETPUYECKUX 3a1ay
(bakThl ¥ METO/IbI TUIAHUMETPHH

[IpakTnueckue 3aHATHSA
Tema 34. Coaep:xkanue JeKIuU OcBauBaTh IIOHATHE




MareMaTH4ecKo
€ OXKHJIaHUe
Cy4anHoOR
BCIIMYHMHBI

[Ipumepsl MpUMEHEHHS] MAaTEMaTHYECKOT0 OKUIaHus (CTpaxoBaHHe,
jotepesi). MareMaTuueckoe OKUAaHUE CYMMBI C1y4ailHbIX BEJIUYMH.
Matematuueckoe 0KHIaHue TEOMETPUUECKOr0 U OUHOMUATILHOTO
pacrpeneieHui

[IpakTrueckue 3aHgaThs

MaTeMaTHYECKOTO OXKUIaHHUS.
[TpuBOIUTE U 0OCYKIATH IPUMEPHI
MPUMEHEHUS] MaTeMaTH4YeCKOTr0
OoXXuanus. Beruucnsate
MaTeMaTHYeCKOE OXKHUIaHUE.
Hcnonp30Bath NoHSATHE
MaTEeMaTHYECKOTO 0KHUJIaHUS U €TO
CBOMCTBA MPHU PEIICHUH 3a/1a4.
Haxoauts o u3BecTHbIM hopmynam
MaTeMaTU4YeCKOe 0’KHIaHUE CYMMBI
CIIy4aifHbIX Benu4uH. HaxoauTs 1o
W3BECTHBIM (pOopMysiamMm
MaTeMaTHUYECKUEe OKUTaHU
CIIy4yalHBIX BEJIMYMH, UMEIOIINX
reoMeTpuYecKoe 1 ONHOMHATEHOE
pacnpeneneHus

Tema 35.
Hucniepcus u
CTaHJApTHOE
OTKJIOHEHUE
ClIy4yalHON
BEJINYMHBI

Coaepixkanue JeKIuU

Jliucniepcus M cTaHAApTHOE OTKJIOHEHHUE. J{ucnepcuy reoMeTpuIeCcKOro 1
OuHOMMaIBHOrO pacnpenenenus. [IpakTndeckas padoTa ¢ UCIOIb30BAHUEM
3JIEKTPOHHBIX TAOIHUI]

[IpakTrueckue 3aHgaThs

OcBauBaTh NOHATHUSA: JUCTIEPCUS,
CTaH/IapTHOE OTKJIOHEHUE CIIy4ailiHON
BeIM4MHbL. HaxoauTs qucnepcuto mo
pacnpeznenenuto. Haxoaurs o
M3BECTHBIM (pOpMYJIaM JIUCIIEPCHIO
reOMETPUUYECKOT0 U OMHOMHUAIBHOTO
pacrpeziesieHus, B TOM YHCIIe B XO/1€
MPaKTUYECKOH paboTHI C
MCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIHIL

Tema 36.
3aK0H OOJIBIIINX
qHCcel

Coaep:xkanue JeKnuu

3akoH OonpLINX YKce. BoIOOpOUHBIM METO1 NCCIIeIOBaHMIA.
[TpakTrueckas paboTa ¢ UCMOTH30BAHUEM JICKTPOHHBIX TAOJIHI

[IpaxkTrueckue 3aHATUA

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




TaOJIUI] TPUMEHEHUE BEIOOPOYHOTO
METO/1a UCCIICTOBAHUS

Tema 37.
HenpepriBHbie
Cly4yaiHbIe
BEJIMYMHBI
(pacnpenenenus)

ConeprxaHue JeKIUN

[Ipumepbl HENPEPBIBHBIX CITYYalHbIX BeTUYUH. DyHKIUS MTIOTHOCTH
pacripenenenusi. PaBHoMepHOe pacrpeesieHne U ero CBOWCTBa

[IpakTrueckue 3aHAaThs

OcBauBaTh NOHATHUS: HENPEPBIBHAS
CiIy4alHas BeJIMYUHA, HEIIPEPBIBHOE
pacripeniesieHue, pyHKIUs INIOTHOCTH
BEpOSATHOCTH. [IprBOINTE TpUMEpHI
HEIPEPBIBHBIX CIy4yalHbIX BEJIUYUH.
HaxonuTh BEpOSTHOCTH COOBITHIA 1O
JTAaHHOH (PYHKIIMM IUIOTHOCTH, B TOM
4HCJIE PABHOMEPHOTO PAaCIPEIEICHUS

Tema 38.
HopmanbHoe
pacnpeeneHue

Coneprxanue JeKIuu

3aauyu, NPUBOJAIIME K HOPMAJIbHOMY pacrpeaeeHuto. OyHKuus
IUIOTHOCTH M CBOMCTBA HOPMAJILHOTO pacnpezaenenus. [Ipaktudeckas
paboTa ¢ UCIOJIb30BAHUEM JIEKTPOHHBIX TAOJIUIL

[IpakTrueckue 3aHgaThs

OcBauBaTh NOHATHSA: HOPMAJIbHOE
pacrpenenenue. Beiaensate no
ONMCAHUIO CIIy4aliHbIEC BEJIMYNHBI,
paclpeen€HHbIe 10 HOPMaJIbHOMY
3akony. [IpuBoaUTE IpUMeEpHI 3a1a4,
MIPUBOJAIINX K HOPMAJIbHOMY
pacupenenenuro. Haxoaurs
YHUCJIOBBIE XaPAKTEPUCTUKN
HOPMAJIBHOT'O pacIpeneieHus 1o
U3BECTHBIM Qopmyinam. Pemath
3a/1a4y, CBA3aHHBIEC C IPUMEHEHUEM
CBOMCTB HOPMAJIBHOTO
pacipeneneHui, B TOM YHCIIe C
HCITOJIb30BAaHNUEM 3JIEKTPOHHBIX
Ta0JIHIL

Tema 39.
IToBTOpEHME,

Coneprxanue JeKIUu

Hpe)ICTaBJ'IeHI/Ie JaHHBIX C IIOMOIIBIO Ta6J'II/II_I " auarpamm, ornrcateibHasd

[ToBTOPSTH N3y4YEHHOE U
BBICTPAUBaTh CUCTEMY 3HAHUU




00001IEeHne U
CUCTEMATU3ALIUA
3HAHUU

CTAaTHUCTHKA, OIIBITBI C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMU C06LITI/ISIMI/I,
BBIUMCIIEHHE BEPOATHOCTEH COOBITUI C IPUMEHEHUEM (POPMYIT U
rpaduUecKux METOJ0B (KOOpIUHATHAS MpsAMasi, IepeBo, Auarpamma
Oiinepa), ciyyaiiHble BEJIMUUHBI U paclpe/ieleHns, MaTeMaTu4ecKoe
O’KMJIaHHE CIIy4allHON BEIUYUH

[IpakTrueckue 3aHaTust

NunuBuyanbHbIA IPOEKT:

Tewma 1. Bunbl iCTOYHUKOB WHGOpMALIUN
Tema 2. [IpaBuna opopmiIeHHs TPOEKTA,;
Tewma 3 3amuTa HHIUBHYaTFHOTO MPOSKTA

24




[IpomexxyTouHast aTTecTanus

12

Bcero

336




3.3 UnauBuayaabHbIN NPOEKT B paMkax ocBoenus npeamera YII. 04 MaremaTuka
NunuBunyanbueiii mpoekT (MI1) BeimonHsIETCs: 00ydarommMcs B paMKax H3ydeHUsI TaHHOTO
y4eOHOro MpeaMeTa, B 0053aTeIbHOM MOPSIKE.

Heas Boinoanenus UII:

— NPOAEMOHCTPUPOBATH CIIOCOOHOCTh U TOTOBHOCTh K OCBOCHUIO CHUCTEMATUYECKUX 3HAHUM,
UX CAMOCTOSITEIbHOMY MOMOJHEHHUIO, IEPEHOCY U UHTErPALIUH;

— pa3BUBATh CIIOCOOHOCTH K COTPYTHUYECTBY U KOMMYHHKAIUU;

— (opMHUpOBaTh CMOCOOHOCTh K PEIICHUIO JUYHOCTHO U COLMAJIBHO 3HAYMMBIX MpPOOsIeM
BOILIOIICHUIO HANJIEHHBIX PELICHUN B IPAKTHUKY;

— OLIGHUBaTh CIIOCOOHOCT W TOTOBHOCTh K HCIOJb30BAHUIO HMH(POPMAIIMOHHO-
KOMMYHUKaIMOHHBIX TexHosnoruil (MKT) B nensx oOydeHus: U pa3BUTHA.

3agayamu BeinosiHenus UII spistorcst hopmupoBaHre yMEHUN Hay4YHO-HCCIEA0BATEIbCKOM
U (WJI1) TPOEKTHOU JeATEIbHOCTH, KOTOPhIE BHIPAXKAIOTCS B TOM, YTOOBI:

— HAlTH aKTyaJbHYIO IPOOJIEMY U PELIUTH €€, UCIIONb3YsI METO/Abl HAYYHOI'O UCCIEIOBAHUS U
IPOEKTUPOBAHMS;

— IUTAHUPOBATH CBOIO JEATEIBHOCTD M0 PEIICHUIO TAaHHON Npo0sieMbl: 00yYarOIIUIICS JOKEH
YMETh YETKO OMPEAEIUThH LEJb, OMMUCATh Ark Mo €€ JOCTUKEHUIO, KOHLIEHTPUPOBAThCS Ha
JOCTHKEHUHU LIeTT Ha TPOTSKEHUU BCcel paboThi;

— (popMUpPOBaTH NO3UTHUBHOE OTHOIIEHHUE K HAYYHO-UCCIIEI0BATEIbCKONW U (UJIM) MPOEKTHON
JESITENIbHOCTH;

— (hOopMHPOBATh HABBIKM aHAIN3a U CUHTE3A;

— (opMupoBaTh HaBBIKK cOOpa U 00pabOTKH UH(POPMAIIMK, YMEHUU BBIOPATh HEOOXOIUMYIO
UH(OPMAIUIO U TPaBUIILHO €€ UCII0Ib30BaTh;

— ¢hopMHPOBATH HABBIKK MMyOJIMYHOTO BBICTYILICHHUS;

— ¢opmupoBaTh HaBbIKK Hcoib3oBanus UKT;

— (opMHPOBATh CIOCOOHOCTH K CAMOOPraHU3alMH, CAMOPETYJISILUU U pedIeKCUn.

UII npencraBnsieTcss K OLEHUBAHUIO B BHUJE 3aBEPUICHHOTO yYE€OHOTO HCCIEAOBAHMS WM
pazpaboTaHHOr0 MH(HOPMALIMOHHOTO MPOEKTAa.

Bumonnenne UII BkirrogaeT B ce0s1 ClIeayIOIINE ITAITHI:

- TOATOTOBKa (BBIOOP M (HOPMYIUPOBKA TEMbl WHIUBUIYAIBHOTO MPOEKTA; OIMpEAelICHHe
1eseil NpoeKTa; u3yuyeHue BoIpoca);

- IJIAaHUPOBAaHME (COCTABJICHHWE IJIaHA Pa0dOThl HAaJ WHIUBUIYAIbHBIM HPOEKTOM; MOAOOp
JUTEPATYpPBl; OMNpENEIeHUE CrocoOOB ee cOopa M aHalM3a; OIpeAesieHHe crocoda
IIPEICTABIICHUS PE3YIbTATOB);

- uccienoBaHue (0TOOp M CUCTeMaTu3alMs MaTepuaia; HEMOCPEICTBEHHass paboTa Haj
WHJMBUAYAJIbHBIM POEKTOM B COOTBETCTBHHU C IIAHOM);

- aHanu3 U 00oOmenue (ananu3 uHpopmarmu; ohopmiIeHHe pe3ynbTaToB, GOPMYITUPOBKA
BBIBOJIOB);

- Ipe/iCTaBIeHHE WK OTUeT (0popmiieHre padboThl (TOATOTOBKA MPE3EHTALINH ); TOATOTOBKA K
3alUTe; YCTHBIN, MUCbMEHHBIN OTUYETHI);

- OLIEHKA Pe3yJIbTATOB U Mpolecca.

3amumra UII ¢ moka3oM mpe3eHTaluu NpOBOAUTCS B YCTHOW (opMe B paMmKax y4eOHBIX
3aHATHH.

[o pe3ynbTaTam 3alIMThl UHAUBUIYAIBLHOTO MIPOEKTA PYKOBOAUTEIEM BBICTABIISIIOTCS OLIEHKH:
«OTIIMYHOY, «XOPOILLIOY», «YTOBIECTBOPUTEIBHO», «HEYIOBIETBOPUTEIILHOY.



[Ipumepnsbie Tembr UIT:

. MoaenupoBanue CUTyaui ¢ HCIOJb30BAHUEM MAaTEMATHKH B 3€MJICYCTPOMCTBE

. Pons MmaTematuku B BbIOOpE mpodeccuu B 3eMIICyCTPONCTBE

. IIpakTyeckoe npuMeHeHne JUCIIEPCHH B 3€MJIEYCTPOKCTBE

. MaTemaTudyeckoe MOJEIMPOBAHNE B 3€MJIEYCTPOKCTBE

. AHanu3 BIUSHUS MATEMATUKH HA MIOBCETHEBHYIO KU3Hb YEPE3 3€MJIEYCTPOUCTBO

. [IlpuMeHeHne MaTeMaTUKU AJIs aHAJIM3a TOMOTpapuueCKUX JaHHBIX B 36MIICyCTPONUCTBE

. MaTemaTuueckuii aHaJIu3 pU BEIOOPE CTPATErnH 3€MJIEYCTPOICTBA

. MaTemaTuueckre METOJIbI B T€0I€3UU U KapTorpapuu

. MaTemaTuueckoe MOAECIUPOBAHUE IKOJIOTHUECKUX ITPOLIECCOB B 3€MJICYCTPOMCTBE

10. MaTemaTHueckuii aHaJIU3 PUCKOB B 3eMJICYCTPOIICTBE

11. Ananu3 oneHKu OOBEKTOB HEJABUKUMOCTHU B 3€MJICYCTPOUCTBE.

12. OueHka pbIHOYHON CTOMMOCTH 3€MEJIBHBIX YYaCTKOB MYHMIIMIIAJIbHBIX 0Opa30BaHUIl B
3EMJIEYCTPOUCTBE

13. Ouenka pBHIHOYHOW CTOMMOCTH 3E€MENBHBIX YYaCTKOB HACEIEHHBIX ITYHKTOB B

O©CooO~NOoOOUTh~wpN -

3€MJICYCTPOWCTBE
14. OueHka pBIHOYHOM CTOMMOCTH OOBEKTOB  KAIMTAJIBHOTO  CTPOUTENLCTBA B
3€MJICYCTPOKCTBE
15. Ouenka ->KOHOMHYECKON 3(PPEKTUBHOCTH HWHBECTULUMH B HEABHKHMOCTH B
3€MJICYCTPOKCTBE

16. Ouenka >KOHOMUYECKON 3(PGEKTUBHOCTH WHBECTUIIMMA, HANIPABICHHBIX HA PAa3BUTHE
OpraHu3alllK B 3eMJICYCTPOMCTRBE.

17. lleHooOpazoBaHue Ha pBIHKE HEABWKUMOCTH. OlleHKa pPBIHOYHOM CTOMMOCTH
JIBYXKOMHATHOM KBapTUpHI B I'. BopoHexe.

18. DddexkTuBHOCTP NpPUMEHEHUs 3apyOCKHBIX METOJOB OIICHKH HEJBMKUMOCTH B
COBPEMEHHBIX POCCUNCKHUX YCIIOBUSX B 3€MJICYCTPOUCTBE.

19. OcobeHHOCTH OIIEHKH JIMKBUAAIIMOHHOW CTOMMOCTH OOBEKTOB HEIBIKHMOCTH B
3€MJICYCTPOKCTBE.

20. OcoOeHHOCTH TeXHUKH aHaIN3a HaWTy4miero u Hanbosee 3 GEeKTUBHOTO HCTIOTH30BAHMS
HEJIBMYKUMOTO UMYIIIECTBA B 3€MJICYCTPOMCTRE.

21. OcoOEHHOCTH OIICHKH HEIBMKMMOT'O MMYIIIECTBA MPH TIEPEOIICHKE OCHOBHBIX (DOHJIOB
TIPETPUSITHSL.

22. IIpo6iembl KaJacTpOBOM OIIEHKH 3eMJIM B Poccuu B 3eMIIeyCTpOICTBE.

23. CoBpeMeHHbIE MTOIXO0/IbI K IIEHO00PA30BAHUIO B CTPOUTEIHCTBE U pa3pabOTKE MPOCKTHO-
CMETHOM JOKYMEHTALIUU

24. CoBepIICHCTBOBAHUE CUCTEMBI IICHOOOPAa30BaHUS B CTPOUTEIIHCTBE

25. OcOoOCHHOCTH OMpeeNieHHusT CTOMMOCTH TMOAPSAIHBIX pabdoT mpu  (GopMUpOBaHUU
JIOTOBOPHOM II€HBI

26. CocTaB HaKJIaJHBIX PACXOJIOB M UX POJIb B YCIOBUSIX PHIHOYHBIX OTHOIIIEHUH

27. MexaHu3Mbl TPUBJICYCHHS HHBECTUITMOHHBIX PECYPCOB B UTIOTEUHBIC MPOTPAMMBI

28. OcoOeHHOCTH B3aUMOJCHCTBUS YYaCTHHUKOB CHCTEM MIIOTEYHOTO  SKHJIMIIHOTO
KpEAUTOBAHUS

29. OCHOBHBIC HAIIPABJICHHS PA3BUTHS OIEHOYHOM JIeITeIbHOCTH B Poccun

30. OcobeHHOCTH OonpeieSIeHUs] CTOMMOCTH MPOU3BOJCTBEHHOW HEABMKUMOCTHU MPHU OIEHKE
OW3HEeca METOIOM CTOMMOCTH YUCTBIX aKTHBOB.



4 YCJIOBHUSA PEAIMZAIIMMA YUYEBHOI'O IIPEAMETA VIL04
MareMaTHuka

4.1 TpeboBaHUs K MATEPUATbHO-TEXHUYECKOMY 00ecriedeHH 0

Peanuzamus yueOnoro npeamera YI1.04 MaTtematuka tpeOyet HaIU4YUs y4eOHOTO
KaOMHEeTa MaTEeMaTUKH.

VueOHas AyauTOpUA OJIs1 IIPOBCACHUA 3aHATUM JICKOHMOHHOT'O THUIIA, IIPAKTHYCCKOI'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 HOPMATHBHBIX TMPAaBOBBIX JOKYMEHTOB, OCHOBHOW U
JAOIOJIHUTEJIbHON Y4eOHOH JMTeparypbl, He00XOAMMOHW /Js OCBOCHUSA
yueOHoro npeamera YI1.04 MaremaTuka

HopmatuBHBIE TPaBOBbIE JOKYMEHTHI:
dI'OC CIIO no cnenunanbHocTH 21.02.19 3emueycTpoitcTBO
a) OCHOBHAs JTUTEpaTypa:

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



TexcT : aneKkTpoHHbIH // DIeKTPOHHBIN pecypc HU(PPOBOI 00pa30BaTEILHON CPE/IbI
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. Maremartuka. 3agauu ¢ perieHUsAMH : yUeOHUK JJISI CPEIHETO
npodeccuoHanbHoro oopazosanus / H. B. boromonoB. — 2-¢ uzn., ucnp. u gom. —

MockBa : HzmarensctBo [Opaiit, 2023. — 755 c¢. — (IlpodeccronanpHoe
obopazoBanne). — ISBN 978-5-534-16211-0. — TekcT : 3IEKTPOHHBINA //
OobpazoBarenbHast wiaropma FOpaiirt [caliT]. —

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

4.3 IlepeuyeHb MPOrPaMMHOI0 odecneyeHusl, 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 snexkmponnas 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'ocymapctBeHHast obOpaszoBatenbHast tuiarpopma «Poccuiickas smeKTpoHHas
mkoaa» https://resh.edu.ru/

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

4.4. Ocobennoctu peanusannu yueonoro npeamera YI1.04 Marematuka s
o0yJamIIUXcsl W3 4YHCJIa MHBAJIWAOB W JHI ¢ OrpaHHYeHHBIMH
BO3MOKHOCTSIMH 3I0POBbSI

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

Uneanuovl u nuya ¢ 02panuyeHHbIMU BO3MONCHOCMAMU 300pP08bsi 0Oecneuenvl
NeYamHLIMU U  DJIeKMPOHHLIMU 00PA308AMENbHLIMU pecypcamu 8 ¢hopmax,
a0anmupoBanHbIX K 02PAHUYEHUIM UX 300PO8bS.

s ocywecmenenus npoyedyp mexkyweeo KOHMPOJs —YCNe8aemMocmu U
NPOMENCYMOYHOU ammecmayuu 00y4arowuxcs, co30amcs GOoHObl OYEHOUHbIX
cpeocms,  aoanmuposanHvle Ol UHBAAUOO08 U Ul 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 VII.04 MATEMATHKA

JlocTuxkeHre JTUYHOCTHBIX PE3YJIbTATOB OLICHMBAETCS HAa KAYECTBEHHOM YpPOBHE
(6e3 ormeTku). CHopMUPOBAaHHOCTH MPEIMETHBIX, METAPEIMETHBIX, TUYHOCTHBIX
YMEHUH U 3HAaHUN OLIEHUBAETCs B OaJlIaxX MpenoaBaTesieM B IPOIECCe BHIMOTHEHUS
OCHOBHBIX BHUJIOB Y4€OHOM JEATETbHOCTH OOyYarouuxcsi, TEeCTUPOBAHMUS,
BBITIOJIHEHUST OOYYalOIMMUCS CaMOCTOATENbHOM pabOThl, IO pe3ysbTaram
TEKYILIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAIUH.

OrneHka pe3yabTaToB
Pe3ynbrarel 00yueHus (hOpMEL 1 METOIEI)
JIMMHOCTHBIE PE3VYJIBTATHI -BBIMIOJIHEHUE  MPAKTUYECKUX

1)  rpaXmaHCKOro  BOCHUTaHHsA:  CGOPMHPOBAHHOCTD | 33/1aHHIl HA 3aHSITHSX;

IPaKIaHCKON TIO3MIMU OOYYarONIErocs Kak akTUBHOro u | ~YCTHBIM ONPOC;
-CaMOCTOSITEIIbHBIE PA0OTHI;

- KOHTPOJIbHBIC pa60TBI;
-3K3aMCH

OTBETCTBEHHOI'O YJIeHa POCCHIICKOTO oO1iecTBa,
MIpEeACTaBICHUE 0 MaTeMaTUYECKUX OCHOBax
(GYHKIIMOHUPOBAHMS  PA3MYHBIX  CTPYKTYp, SIBICHHIA,
MpoLEeayp TPa)xAaHCKOro oOimiecTBa (BBIOOPHI, OMPOCHl U
IpYyroe), yMEHHE B3aMMOJIEHCTBOBATh C COIMAIBHBIMHU
WHCTUTYTAMHU B COOTBETCTBHM C WX QYHKIWSIMH H
Ha3HAYCHUEM;

2) TMaTPUOTHYECKOTO BOCIHTAHHS: CHOPMUPOBAHHOCTH
POCCHUICKOM Tpa)XAaHCKOW WIEHTUYHOCTH, YBAXEHUS K
NpOUUIOMY M HAaCTOSIIEMY POCCHICKOW MaTeMaTHKH,
IIEHHOCTHOE OTHOIIEHHWE K JOCTIKEHUSIM POCCUUCKHUX
MAaTEeMaTUKOB M POCCHUMCKOW MAaTeMaTUYECKOW IIKOJIbI,
WCIIOB30BAaHUE OTUX JIOCTHIXKEHHWW B JIPYrUX HayKax,
TEXHOJIOTHUSIX, chepax YKOHOMUKH,

3) IyXOBHO-HPAaBCTBEHHOTO  BOCHHTAHHS:  OCO3HAHHE
JTyXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, TUYECKOTO
MOBEJICHUs, CBSI3aHHOTO C TMPAKTUYECKUM TPUMEHEHHEM
JOCTH)KEHUIM HAayKU U JEATEIbHOCTBIO YYEHOI0, OCO3ZHAHUE
JIUYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOTO Oy TYIIETO;

4) 3CTETHYECKOTO BOCITUTAHUS: 3CTETHUECKOE OTHOIIEHNE K
MUY, BKJIFOYAst ACTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJa4, peLIeHn,
paccyxJIeHUi, BOCIPUUMYUBOCTh K MAaTEMaTUYECKUM
acCHeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) ¢usuyeckoro BocmuTaHus: CHOPMUPOBAHHOCTH YMEHHS
MIPUMEHATHh MaTEMaTUYECKHUE 3HAHUSI B HTHTEPECax 37J0POBOTO
u OezonacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOLIIEHUE K
CBOEMY 3[0pOBBIO (30pOBOE MUTAHUE,
cOamaHCHUPOBAHHBIN PEXXHUM 3aHATHI M OTIBIXA, PETYIspHAS




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

6) TPyIOBOrO BOCIUTAHHS: TOTOBHOCTh K TPYAY, OCO3HAHUEC
[EHHOCTH TPYAOJIIOOHS, MHTEpEC K pPa3IuyHbIM chepam
npodecCHOHAIbHOM  JEATENBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oyaymiedn mpodeccid © PeaTu30BbIBATH COOCTBEHHBIC
’KM3HEHHBIC IUIaHbI, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
NPOTSHKCHUM BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY
y4acTHIO B PEHICHUH NMPAKTUYECKUX 3374 MaTeMaTHUECKON
HAIPaBJICHHOCTH;

7)  DKOJIOTHYECKOTO BOCIUTAHUS:  CHOPMHPOBAHHOCTD
9KOJIOTMYECKOH KYJIBTYpPbI, TOHUMAHHUE BIUSIHUS COLIHATBHO-
KOHOMHUYECKUX IPOIECCOB HAa COCTOSHUE HPUPOTHON M
COIMAJIBHOM Cpelbl, OCO3HAHUE TJI00AJIBHOTO XapakTepa
9KOJIOTMYECKUX TPOOJIeM, OpUEHTAIMs Ha MPUMEHCHUE
MaTeMaTU4YeCKUX 3HAHMW JUIsl PEUICHUS 3aJauB 00JIacTH
OKpYKaIoIeH Cpeibl, MJIaHUPOBAHUE MOCTYIKOB U OIICHKH
UX BO3MOKHBIX MOCJICACTBUH ISl OKPY’KAIOIIEH Cpebl;

8) UEHHOCTH HAy4YHOrO TIO3HAHHS: CHOPMHPOBAHHOCTH
MHPOBO33PDECHHUS,  COOTBETCTBYIOIIEIO  COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAyKd M OOIIECTBEHHOW IPaKTHKH,
NMOHUMAaHUE  MAaTeMaTHYeCKONW  HAykd  Kak  cdepbl
YEJIOBCUCCKON JICATEIBHOCTH, JTamoB €€ pa3BUTHI |
3HAQUUMOCTH ISl Pa3BUTUS LUBWIW3AIMH, OBJAJICHHUE
SI3BIKOM MaTeMAaTHKA W MaTeMaTH4YeCKOW KYJIbTYypol Kak
CPEICTBOM TO3HaHHWsSI MHpPa, TOTOBHOCTH OCYIIECTBIISATH
NPOEKTHYI0O M HCCIEIOBaTEeNbCKYI0  JIESATEIBHOCTH
WHIUBHUIyaIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

OsBiageHue YHUBEPCATbHBIMU MMO3HABATEILHBIMHU
JICVCTBUSMU:

ba3oBble JJoruueckue AeiicTBUA:

BBISIBIIATH M XapaKT€pU30BaTh CYUIECTBEHHbIE MPU3HAKU
MaTeMaTUYeCKNUX OOBEKTOB, MOHSATHUN, OTHOIICHUH MEXIY
MOHATUAMH, (DOPMYIUPOBATH  OMpENEICHUS  TMOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MpU3HAK KiaccuuKanuu,
OCHOBaHUSl [uIsi OOOOIIEHHsT M CpPaBHEHHUS, KpPUTEPUU
MIPOBOAMMOIO aHANN3a; BOCIIPUHUMATh, (HOPMYIUPOBATH U
npeoOpa3oBHIBATH CY)KJICHUS: YTBEPAUTEIIbHBIC n
OTpHUIIATENbHbIE, EAUHUYHBIC, YaCTHBIC U 00IIHE, YCIOBHBIC,

-BBIIIOJTHEHUE  MPAKTHYECKUX
3a/laHuH Ha 3aHATHSIX;
-YCTHBIH OIIPOC;
-CaMOCTOSTEIbHbIE PaOOTHI;

- KOHTPOJIbHBIE pabOTHI;
-3K3aMeH




BBISIBJIAITh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U
U TpoTHBOpeuuss B (pakTax, NaHHBIX, HAONIOJCHUAX U
YTBEPXKICHUAX, NpEAJaraTb KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JenaTh BBIBOABI C MCIIOJIb30BAHHMEM 3aKOHOB JIOTHKH,
JeTyKTUBHBIX u UHAYKTUBHBIX  YMO3AKJIIOUEHHH,
YMO3aKJIIOYEHUH 110 aHAJIOTUH;
POBOANUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBa
MaTeMaTHYECKUX YTBEPKICHUH (IIPSIMbIE U OT IPOTHUBHOTO),
BBICTPaMBaTh APTyMEHTAIMIO, TNPUBOIUTH HPUMEPHl U
KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIC CYXACHUS U
BBIBOJIBI; BBIOMpaTh CHOCOO pemieHus y4eOHOH 3amaum
(cpaBHMBAaTh HECKOJIBKO BapHUaHTOB pEILEHHs, BbBIOMpATh
HauOosiee MOAXOMSALMM C  y4ETOM  CaMOCTOSATENBHO
BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble ucciieioBaTeIbCKHeE AeiCTBUA:
HCIOJIb30BATh BONPOCHl  KaK  MCCJeN0BaTEIbCKHMA
UHCTPYMEHT  MO3HaHMs,  (HOpMYyJIUpOBaTh  BOIPOCHI,
¢bukcupyomue npoTuBopedne, MnpodiemMy, yCTaHaBIUBATh
HCKOMOE U JTaHHOE, ¢dbopmHpoBaTh TUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINIO, MHEHUE;
IIPOBOANTH CaMOCTOSATEIILHO CIJTAHUPOBaHHBIN
HKCHEPUMEHT, UCCIIeI0BaHNe o YCTaHOBJICHHIO
0cOOEHHOCTEM  MaTeMaTH4ecKoro oOBEeKTa,  SIBJICHUS,
Ipolecca, BBIBICHUIO 3aBUCHUMOCTEH MEXIy OO0beKTaMu,
SIBJICHUSIMHU, TIPOLIECCAMU;

CaMOCTOATENBHO (OPMYITUPOBATH 0OOOIIIEHHUS HBBIBOIBI
1o pe3yapTaTam IIPOBEAEHHOTO HaOJII0/1eHuS,
WCCIICIOBAHMSI, OICHUBATh JJOCTOBEPHOCTHh TOJTYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHHUIA;
IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE IpOIECcca, a TaKXKe
BBIIBUTaTh MPEINOJIOKEHNUs O €ro pa3BUTHMH B HOBBIX
YCIIOBUSIX.
Padora ¢ nundopmanmeii:
BBISIBJIATH Je(UIUTHI THPOPMAIUH, JTaHHBIX, HEOOXOAMMBIX
JUIs OTBETA Ha BOIIPOC M JUIS PELICHUs 3a]Iauu;
BbIOMPATh MHPOPMAIIUIO U3 HICTOYHUKOB Pa3IMYHbIX THIIOB,
aHAJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATD
MH(OPMAIIHIO PA3INYHBIX BUAOB U (pOpM IpeCcTaBICHHUS;
CTPYKTYpHpOBaTh HMH(poOpMaluio, TMpeacTaBIiATh e€ B
pa3nuyuHbIX (hopMax, MIUTFOCTPUPOBATH IpadUUECKU;
OILIEHUBATh HAIEKHOCTh HH(POPMAIIHU TIO CAMOCTOSTEITEHO
COpPMYITHPOBAHHBIM  KPUTEPHAM, CHOPMYITHPOBAHHBIM
CaMOCTOSITENILHO.




OBJIa[[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU
y4eOHBIMU JCHCTBHUSIMHU:

BOCIIPDUHMMATh ¥ (QOpPMyIupoBaTh  CYXJIEHHS B
COOTBETCTBUHM C YCIOBUSIMH W IEISIMH OOILICHHUS, SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX H
MUCbMEHHBIX TEKCTaxX, 1aBaTh MOSCHEHUS 0 X0y PEIICHHUS
3a71a4, KOMMCHTUPOBATH MOJIYYCHHBIA PE3yJIbTaT;

B XO0J¢ OOCYXICHHs 3aJaBaTh BONPOCHI IO CYIIECTBY
oOCyKJaeMol TeMBbI, MPOOJEMBI, peraeMon 3anadw,
BBICKA3bIBaTh HJACHU, HALCICHHBIC HaA IMOUCK PCIICHHA,
COIOCTABJIATh CBOU CYXJICHHUS C CYXICHUSIMH JPYTUX
YYaCTHHUKOB JIMAJIOTa, OOHAPYKUBATh PAa3IUYNE U CXOACTBO
MO3WIMIA, B  KOPpPEeKTHOH  dopme  dopMyIupoBaTh
pa3HOIJIACHsl, CBOU BO3PAKCHUS;

[PEICTABIIATH PE3yJIbTAThl PEIICHHS 3a1a4H, SKCIICPUMEHTA,
UCCIIeIOBaHMsI, TPOEKTa, CAMOCTOATEIBHO BRIOMPATh (hopMar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIIMU U OCOOCHHOCTEH
ayJMTOPHH.

OBnazneHue yHUBEPCAIBHBIMH PETrYyISITUBHBIMU Y4EOHBIMU
IEUCTBUSMU:

Camoopranu3aums:

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

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJJIEKT:

BIIAJICTh HABbIKAMU TIO3HABATEIBHOW pedIeKcun Kak
OCO3HAHMUSI COBEPIIAEMBIX JEHCTBUM M MBICIUTEIbHBIX
MPOIIECCOB, WX  pe3yJbTaTOB, BIANETh  CIOcoOaMu
CaMONPOBEPKH, CAMOKOHTPOJS IIpoliecca M pe3yJibTara
pelIeHus MaTeMaTUYeCKOM 3a/1a4u;

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

CoBMecTHAS 1eATEIbHOCTD:

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




MIPUHUMATH 11€]1h COBMECTHOM JESATEIILHOCTH, TUTAHUPOBATH
OpraHMU3aII0 COBMECTHOW pabOThI, pacrpenessiTh BHUJIbI
paboT, moroBapuBaThbes, 00CYKIaTh MPOIECC M PE3YJILTAT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B I'PYIIIOBBIX (GopMax paboThl (0OCYX IACHUS,
0OMEH MHEHHIA, «MO3TOBBIC IITYPMbI» U HHBIC), BHITIOIHSTh
CBOIO 4acTh pabOThl M KOOPIWHUPOBATH CBOU JICHCTBHSI C
JIPYTUMH YJIEHAMHU KOMAaH/IbI, OIICHUBATh Ka4eCTBO CBOETO
BKJIaJa B OOmMHA  TPOAYKT IO  KPHUTEPHUsM,
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

[NPEAMETHBIE PE3VYJIbTATbI

Yuciia 1 BbIYUCICHUSA:

OIIEPUPOBATH HIOHATUSAMMU: paLMoHaIbHOE U
JNEUCTBUTENIBHOE  YMCIO, HATypajlbHOE, LEJN0E YHCIIO,
OOBIKHOBEHHass W JAeCATUYHas  JIpoOb,  HPOLIEHTBHI,
UCIOJb30BAaTh  NPU3HAKMA  JEIUMOCTH  LEJBIX  YHUCEl,
Pa3IoKEHUE YHCcIa Ha IIPOCThIE MHOXKHUTENN IS PELLECHUS
3ajay;

BBINOJIHATh apU(PMETUYECKHE ONEPALUU C PALMOHATIbHBIMU
U IEUCTBUTEIBHBIMH YUCIIAMU;

BBIIIOJHATH ~ MPUOMMOKEHHBIE  BBIYMCICHMS,  HUCIIOJNIB3YS
[IpaBUJIA OKPYIJICHHA, JejNaTb NPUKUIKY U OLEHKY
pe3yibTaTa BBIYUCICHUN;

OIIEpUPOBATH  MOHATUAMHU:  CTEIIEHb €  LEIBIM U
paloHaJIbHBIM MOKa3aTeNeM, CTaHAapTHas (Gopma 3amucu
JNEHCTBUTEIIBHOTO YUCla, KOPEHb HATypPAJIbHOW CTEIECHM,
UCIIONb30BATh MOIX OISO bopmy 3aMMCcH
JEUCTBUTEIIBHBIX YUCEN JJI PEIICHUs TPAKTUYECKUX 3a]1a4
U IIPE/ICTABIICHUS TAHHBIX;

OIIEpUPOBATh TOHATUSAMHU: CHHYC, KOCHHYC U TaHICHC
IIPOU3BOJILHOTO YIUIA, UCIIOJIB30BATh 3aIIUCh IIPOU3BOJIEHOTO
yria yepe3 oOpaTHbIe TPUTOHOMETPUYECKUE PYHKIINY;
OINEpUPOBATh MOHATUSAMU: JIOrapupM UUCIa, TECATUYHBIE U
HaTypaJIbHbIE JOrapu(PMBl.

YpaBHeHHs U HEPABEHCTBA!

OIIEpUPOBATH  MOHATHAMH:  TOXKAECTBO,  YPaBHECHHE,
HEPaBEHCTBO, LEJOE, PAlMOHAIBHOE, HPPALMOHAIBHOE
YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHME;

BBITIOJIHATh npeoOpa3oBaHus TPUTOHOMETPHUECKHUX

BBIPQ)KCHUI U PEIIaTh TPUTOHOMETPUYECKUE YPABHEHUS;
BBIMOJIHATE NPe0Opa3oBaHUs LENbIX, PAlMOHAIBHBIX H
MPPALMOHATIBHBIX BBIPAKEHUM M peliaTb OCHOBHBIE THIIBI
LEJIBbIX, PAMOHAIIBHBIX U HUPPALMOHAIBHBIX YPABHEHUN U
HEPABEHCTB;

NIPUMEHATh YpPAaBHEHUS W HEPABEHCTBA ISl PELICHUS
MaTeMaTHYeCKUX 33734 M 3a7ad U3 pasIMyHbIX oOjacTel

-BBIIIOJIHEHUE  IPAKTHYECKUX
3aJJaHKi Ha 3aHATHIX;

-YCTHBIN OITPOC;
-CaMOCTOSITEIbHbIE PAOOTHI;

- KOHTPOJIbHbBIE PAOOTHI;
-3K3aMEH




HAyKU U pEAIbHOM KU3HU;

MOJICJINPOBaTh pPEalbHbIE CHUTYallMd Ha S3bIKE aJlreOpsl,
COCTaBJIATh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA IIO
YCIIOBUIO 3aJjaud, HCCJIENOBAaThb IIOCTPOCHHBIE MOJENH C
MCIIOJIb30BAHUEM alllapaTa ainreopsl;

IPUMEHATh CBOWCTBA CTENEHM M IpeoOpa3oBaHUs
BBIPQKEHUI, ONEpUpPOBATh MOHATHAMU: IIOKAa3aTEIbHOE
YpaBHEHHE M HEPABEHCTBO, peUlaTb OCHOBHBIE THIIBI
[I0Ka3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB;

BBINOJIHATE [IPE0OpPa30BAHUS  BBIPAKEHUH, COJEpHKALUX
norapumel,

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

HaXOJUTh PEUIEHHUs] MPOCTEUIINX TPUTOHOMETPUUECKUX
HEPaBEHCTB;

OIIEpUPOBATh MOHATUSAMM: CUCTEMA JINHEHHBIX YPAaBHEHUH U
€€ peleHue, UCI0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN
JUIS PELLICHUS] IPAKTUYECKUX 3aa4;

HaxOJUTh PEUICHUS NPOCTEHUIINX CUCTEM M COBOKYIIHOCTEH
palOHAIbHBIX YPABHEHUI U HEPABEHCTB;

MOJIETIMPOBATh pEalibHbIE CUTYallud Ha SI3bIKE anreopsl,
COCTaBJIATh BBIPAXECHUS, YpPaBHEHHUS, HEPAaBEHCTBA U
CUCTEMBI TI0 YCIIOBHUIO 33JlauM, UCCIIEI0BaTh IMOCTPOCHHBIE
MOJIEJIN C UCIIOJIB30BaHUEM allapara ajareopsl.

DOYyHKUMH U TPaPUKH:

OIIEpPUPOBATH MOHATHAMHU: QYHKIIHSA, CIIOCOOBI 3aaHUs
dbyHKIMH, 00JIaCTh OMpENeNeHUs U MHOXXECTBO 3HAYCHHI
¢byHkuuu, rpaduk GyHKIMHM, B3aMMHO 00paTHbIE QYHKIIUY;
ONEPUPOBATH  TMOHATHUAMHU: YETHOCTH W HEYETHOCTH
GbyHKIMHU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
nepuonnyeckas (QyHKIUS, IMPOMEXKYTKH MOHOTOHHOCTU
(GyHKINHU, TOUKH SKCTpeMyMa (QYHKIUHU, HauboblIee 1
HauMEHblIee 3HaYeHHss (DYHKIUM HA  [POMEXYTKE,
UCMOJb30BaTh MX JUIS UCCIeNOoBaHUA (YHKLIMH, 3aJJaHHON
rpaduKom;

WCIOJIb30BaTh rpaduku GYHKIUN Ui pelieHns ypaBHEHHUI;
CTPOUTH W 4YMTaThb TpauKU JUHEHHOM  QyHKIUH,
KBaJIpaTUYHON (YHKIIMM, CTETIEHHONM (QYHKIMU C LEIbIM
MIOKa3aTeseM;

ONEpUpOBATH  MOHATUSAMHU: TpaQUKH  IOKa3aTeIbHOM,
norapuMUUECKOd U TPUTOHOMETPUYECKUX  (PYHKIIMH,
n3o0pakaTh ~MX HA  KOOPAMHATHOM  IJIOCKOCTH H
WCIIOJIb30BAaTh JJIsl PELLICHUS] ypaBHEHUI U HEPABEHCTB;
n300pakaTh Ha KOOPJAMHATHOW  IUIOCKOCTH  Trpaduku
JMHENHBIX YPAaBHEHUH U UCNOJIb30BaTh UX AJIS PELICHUS
CUCTEMBI JINHEWHBIX YPaBHECHU;

UCMONIb30BaTh Trpaduku (QyHKOUA A8 HCClieoBaHUS
MIPOLIECCOB U 3aBUCUMOCTEH MPH PEIIeHUH 3a/1ad U3 APYrux
y4eOHBIX TMpEeIMETOB U peaJbHOW JKU3HH, BBIPAXKATb
(dbopMyliaMu 3aBUCUMOCTH MEXKIYy BEIMUYNHAMU;

Havajia MaTeMaTH4€CKOI0 aHAJIN3A:




OIIEpUPOBATH MOHATUAMMU: [IOCJIEZIOBATEILHOCTb,
apudmernyeckass M TeOMETpHYEcKas  IPOTPECCUU;
ONEPUPOBATh  TOHATUSMHU: OECKOHEYHO  YOBIBarOIIAs
reoMeTpuyeckas  IMporpeccus, CyMMa  OECKOHEYHO
yOBIBAIOIIIEH T€OMETPUIECKOI MIPOTPECCHH;

3a/laBaTh IOCJEI0BAaTEIbBHOCTH Pa3jIMYHBIMH CIOCOOAMH;
HCIIOJIb30BaTh CBOMCTBAa  IIOCJIENOBATEIBHOCTEN 51
MPOrpeCcCUil I PELICHUs PEajbHbIX 3aJad IPHUKIATHOTO
Xapakrepa.

ONEepUPOBaTh  MOHATHSIMH:  HeNpepblBHAas  (QYHKIHMS,
Npou3BOHAs (YHKIIMH, UCIIOIB30BATh T€OMETPHUCCKUI U
(bu3nyecKuii CMBICI TPOU3BOAHOW JJIsi pEIIeHUs 3a7ad;
HaXOJWTh  NPOU3BOJIHBIC  JJIEMEHTApHBIX  (YHKLUH,
BBIYHUCIIATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHUS], YACTHOTO
(byHKIHI;

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

HCIIOJIB30BaTh IPOU3BOAHYIO Il HAaXO0KICHUSHAWIYYILIEro
peuieHuss B NPUKIAOHBIX, B TOM YHCJIE COLIMAIBHO-
SKOHOMHUYECKHX, 3a]1a4ax;

ONEepUPOBATh MOHATHSAMH: TepBooOpa3Hass W HWHTErpal,
MOHUMAaTh TEOMETPUYECKHA W  (U3NYECKUHA  CMBICI
WHTErpana;

HaXOMUTh  TEPBOOOpA3HBIE  AIEMEHTApHBIX  (PYHKIHH,
BBIUUCIIATH HHTETpal o ¢popmyne Hetorona—JIeitbnuna;
peuaTs IpUKIaJHbIe 33]1a4l, B TOM YUCJIE COLUAIBHO-
HKOHOMHYECKOT0 U (PU3UUECKOr0 XapakTepa, CpeiCTBAMU
MaTeMaTHYECKOr0 aHAJIN3a.

MHoxecTBa H JIOTHKA!

ONEpUPOBATh TOHATHUSAMH: MHOXECTBO, OIEPALUU HaJ
MHOXECTBAMHU; UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBII
anmapar s ONMCAHUS PEANbHBIX NPOLECCOB U SBICHUM,
IIPU PELISHNUH 33734 U3 IPYTUX YUeOHBIX IPEIMETOB;
ONEpUPOBATh  IOHATUSAMH:  OINpEAENIEHHuEe,  Teopema,
CJIEICTBHE, 10KA3aTEIbCTBO.

Crepeomerpus:

ONEpHUPOBATh MOHATHAMH: TO4YKA, MpsMas, IUIOCKOCTb;
IIPUMEHATH aKCUOMBI CTEPEOMETPUU U CIIEICTBHS U3 HUX IIPU
pEeLIeHNN TEOMETPUYECKUX 3a]1a4;

OIIEpUpPOBATH MOHATHUAMMU: [apaJUIEIIbHOCTD u
MEPIEHUKYISIPHOCTD MIPSMBIX U IJIOCKOCTEM;
KJaccu(UIMPOBaTh B3aMMHOE PACHOJIOKEHHUE IPSIMBIX U
IJTOCKOCTEH B MPOCTPAHCTBE;

OIEpUpPOBaTh TOHATUSAMU: JABYIPAaHHBIM yroy, TIpaHH
JBYTPAHHOTO yrja, pedpo ABYTrpaHHOIO yrja, JIMHEWHBIH
yroJI ABYTPAHHOTO YIJIa, FpajyCHas Mepa IBYIPAHHOIO yIJIa;

ONEPUPOBATh MOHATUSAMU: MHOTOIPDAHHMK, BBITYKIBIA H
HEBBIITYKJIbII MHOIOTPAHHUK, 3JIEMEHTHl MHOIOTPaHHMKA,
MIPaBUJIbHBIN MHOTOTPAHHHUK; PACIIO3HABAaTh OCHOBHBIEBH/IbI
MHOTOI'PaHHHUKOB (IIMpamMua, npu3ma,




NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);
KJ1accu(UIIPOBaTh MHOIOIPAaHHUKH, BEIOMpPas OCHOBAHUS
s KiaccupuKauuy  (BBITYKJIbIE W HEBBITYKIIbIC
MHOTOI'PaHHHUKH, IIPAaBUJIbHbIE MHOIOI'PAHHHUKH, NMPSAMBIE U
HAKJIOHHbIE MIPU3MBbI, [IApaAJIJICIIECIINUIIEbI);

ONEpPUPOBATh MMOHATUAMM: CEKyllas IUIOCKOCTb, CEYCHHE
MHOTOTPAaHHHUKOB;  OOBSICHATH NPUHIMIBI  [TOCTPOCHUS
CEUCHMH, UCIIONIb3YS] METOJL CIIEIIOB;

CTPOUTb CEUYEHHS MHOTOTPAHHUKOB METOJIOM  CJIENIOB,
BBINOJIHATH (BBIHOCHBIE) IIOCKUE YEPTEXKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y;
pelaTh 3a/laui Ha HaX0XKJICHHE T€OMETPUUECKUX BEIUYHUH
110 00pa3uaM UK aaropuT™MaM, IPUMEHsIsl U3BECTHbBIE
AQHAIUTUYECKHE METOJbl IpPU PpEIIEHUH CTaHJapTHBIX
MaTeMaTHUYECKUX 3aja4 Ha BBIYUCIIEHUE PACCTOSIHUM MEXIY
JBYMsI TOYKAMHU, OT TOUKH A0 MPSIMOHM, OT TOYKH JO
IJIOCKOCTH, MEXKAY CKPEIIHBAIOIIUMUCS IPSIMBIMU;

pelaTh 3a/1aud Ha HaX0XKJICHHE T€OMETPHUUECKUX BETMYHUH
110 o0pa3uam UK aaropuTMam, IPUMEHss U3BECTHbIE
AQHAIUTUYECKHE METOJbl IpU PpEIIeHUH CTaHAapTHBIX
MaTEeMaTHUYECKUX 3ajja4 Ha BBIYMCIIEHUE YIIIOB MEXIY
CKPCIIMBAIOIIMMHCA  TMPSIMBIMH,  MEXAy HOpsAMOH U
IJIOCKOCTBIO, MEX]TY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;
BBIUMCIATE  O0BEMBI M IUIOLAAM  TOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, N1MpaMuja) ¢ IPUMEHEHUEM
(GbopMyI1, BBIYUCIATh COOTHOLIEHUS MEXAY IJIOLIaIMU
MOBEPXHOCTEH, 00bEMaMU 1TOJOOHBIX MHOTOTPAaHHHUKOB;
OIIEpUPOBATh NOHATUAMHU: CUMMETPHUS B IPOCTPAHCTBE,
LEHTP, OCh M IUIOCKOCTh  CHMMETPHHM, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (QUTYpPBI;

U3BJIEKaTh, MpeoOpa3oBbIBATH U HHTEPIPETHPOBATH
uHGOpMALMI0O O MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHUX
¢urypax, NpeACTaBICHHYIO Ha 4YepTexkax MU pPHUCYHKAaX;
IPUMEHATh TeoMeTpuueckue  (GakThl Ui peIieHUs
CTEPEOMETPUYECKUX 3a/ad, IPEANOJIaraloluX HECKOIbKO
11aroB PELEHUs, ECJIA YCIOBHS IPUMEHEHUS 3a]1aHbI B IBHOU
(opme;

IIPUMEHSTh  NPOCTEHIINE IPOTrpaMMHBIE CpPEIACTBA MU
ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMbI IPHU PELICHUU
CTEpEOMETPUYECKUX  3a7ayd;  NPUBOAUTH  HPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEW B MPHUPOAE U KU3HHU,
pacrno3HaBaTh IPOSIBIEHUE 3aKOHOB FTEOMETPHUH B UCKYCCTBE;
NPUMEHSTh  TOJyYeHHblE  3HAHUS  Ha  TPAKTUKE:
aHAJIM3UPOBaTh  pEANbHBIE CUTyallUM M  IPUMEHATH
U3Y4YCHHbIE TIOHATUS B TMIpollecce€ IIOMCKAa peIIeHUS
MaTEMaTHYECKH copMynUpOBaHHON pooIEeMBl,
MOJIETTMPOBATh pealibHble CUTYallMd Ha S3bIKE I'€OMETPHH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM
reOMETPUUYECKUX TOHATUH W TEopeM, ammapara aiaredphl,
pelarh NpakTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOXKICHUEM
reOMETPUYECKUX BEJINYMH.




OTIEPUPOBATH MOHATHIMU: IIMJIMHAPHUECKAs TIOBEPXHOCTD,
oOpa3yronye IUIMHAPHYECKOI MOBEPXHOCTH, IMIMH/D,
KOHMYECKasi IOBEPXHOCTh, OOpa3ylolye KOHHMYECKOH
MOBEPXHOCTH, KOHYC, ChepruecKast IOBEPXHOCTH;
pacrio3HaBaTh Tella BpalleHus (IMIMHAP, KOHYC, chepa u
map); OObSICHATH CITOCOOBI TIOJTYYCHHUsI TEJT BPAIICHUS;
KJaccu(UIUpoBaTh B3aUMHOE PACIONIOKEHHE CHEephl U
IUIOCKOCTH; ONIEPUPOBATH MOHATHSIMU: IIAPOBOM CETMEHT,
OCHOBaHHE CETMEHTA, BBICOTA CETMEHTA, LIIAPOBOMU CJIOH,
OCHOBAaHHE IIAPOBOTO CJIOS, BHICOTA INAPOBOTO  CIIOA,
IAapOBOM CEKTOP;

BBIYMCIATH OOBEMBI M IUIOMIAAM ITOBEPXHOCTEH  Tel
BpAIICHUS, TEOMETPUUYECKUX TeJl C TPUMEHEHHEM (HOPMYIT;
OIIEpUPOBATh TOHATUSAMU: MHOTOTPAHHUK, BIIMCAHHBINA B
cdepy ¥ OnmMCaHHBIA OKOJNO cepsl, chepa, BHOHCaHHAS B
MHOTOTPaHHHK WJIU TEJIO BPAICHUS;

BBIYHCIIATH COOTHOIICHHUS MEXITY TUTOTIAITMH
HOBEPXHOCTEH 1 00bEMaMU 1MOTOOHBIX TET;

n300pakaTh n3ydaemble 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,

U3BJICKaTh,  WHTEPIPETUPOBATh W  NPeoOpa3OBBIBATH
UHQOPMAIIMIO O TIPOCTPAHCTBEHHBIX  T€OMETPHUECKHX
durypax, npeacTaBICHHYIO Ha YePTEXkKaxX U PUCYHKAX;
OTIEPHPOBATH TOHSATHEM BEKTOP B IPOCTPAHCTBE;
BBITOJIHATH IEHCTBUS CII0KEHUSI BEKTOPOB, BBIYMTAHUS
BEKTOPOB M YMHOXKEHHSI BEKTOpA HA YHCIIO0, OOBSICHSTH,
KaKMMHU CBOWCTBaMM OHM 00JIaJatoT;

PUMEHSTH TPABUIIO Mapaiesenuena;

ONEepUpOBATh MOHATUSAMM: JIEKapTOBbl KOOpDAMHATHI B
IPOCTPAHCTBE, BEKTOP, MOMAYJIb BEKTOpa, pPaBEHCTBO
BEKTOPOB, KOOPAMHATBHI BEKTOpa, Yrojl MEXIYy BEKTOpaMH,
CKaJIIpHOE TPOW3BEJICHHE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHApHBIE BEKTOPBI;

HaXO/JUTh CYMMY BEKTOPOB M TIPOM3BEIECHHE BEKTOpa Ha
YHCII0, YIoJ MEXAY BEKTOpaMH, CKaJISPHOE NMPOU3BECHHUE,
pacKIIaabpIBaTh BEKTOP IO JABYM HEKOJUTMHEAPHBIM BEKTOPaM;
3aJaBaTh IUIOCKOCTh YpaBHEHHMEM B JIEKApTOBOMl cucTeMe
KOOp/JIMHAT, TPHUMEHATh TEeOMETpHUYeCKHe (aKThl IS
pelIeHHs] CTEPEOMETPHUECKUX 3a/ad, Ipearoararimx
HECKOJIbKO MIArOB PEIICHHUsS, ©CJH YCIOBUS TNPHUMEHEHUS
3aJjaHbl B IBHOH (opme;

pemarb  TpOCTEHIIME TEOMETPHUYECKHe  3ajadyd  Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia;

pemath 3ala4d  Ha JOKa3aTelbCTBO MAaTEMaTHYECKHX
OTHOLIECHUA M HAaXOXKJIEHUE T'€OMETPHUECKUX BEIUYMH I10
o0pa3iaM WM alropuT™MaM, TPUMEHSISI H3BECTHBIE METO/IbI
IPY PELICHNH CTaHAAPTHBIX MaTeMaTHYECKUX 3aj1ay;
OpUMEHATh TMpPOCTEHIIMEe MNpOorpaMMHBIE CpeAcTBA U




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

MPUBOAUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IPUPOJIE W JKU3HM, DPACIIO3HABATh IPOSBIECHUE 3aKOHOB
T€OMETPUH B UCKYCCTBE;

MPUMEHATh  TMOJYyYEHHbIE  3HAHUS  HA  MPaKTHKE:
AQHAJIM3UPOBATh  pPEANBHBIE CUTyalud M  [PUMEHATH
W3YYEHHbIE TOHATUS B IIPOLIECCE IIOMCKA PELICHUS
MaTEeMaTUYECKH chopMyIUPOBAHHOMN po0JieMbl,
MOJIEJIMPOBaTh PEAJbHBIE CUTYallUM Ha S3bIKE I€OMETPHH,
HCCJEN0BATh IOCTPOCHHBIE MOJEIHU C HCIOJIb30BAHUEM
TEeOMETPUYECKUX TOHATUH U TEOpeM, ammapara ajireOpsl,
pemarb TpaKTUYECKHUE 3a7aul, CBSI3aHHBIE C HAXOXKICHUEM
r€OMETPUUYECKUX BEITUYUH

Teopus BeposiTHOCTEH:

YUTATh U CTPOUTH TAOIHIIBI U JHATPAMMBL;

ONEepUPOBATh TMOHITUSIMHU: CpeAHee apuMeTHUECKOoe,
MeauaHa, HaumOoJbllee, HAaUMEHbIIEE 3HAuU€HUE, pa3Max
MacCHBa YHCIOBBIX JAHHBIX;

OTEPUPOBATH MOHATUSMU: CITyYalHBIA HKCTIEPUMEHT (OTIBIT)
U ciydaiiHOe ~— coObITHE,  DIIEMEHTapHOE  COOBITHE
(37eMEHTapHBIM  MCXO0J1) CIYYallHOTO OIbITa, HaXOAWUTb
BEPOSITHOCTH B OIBITAX C PABHOBO3MOKHBIMU CITyYalHBIMU
COOBITHSIMH, HAXOIUTh W CPABHHUBATH  BEPOSITHOCTH
COOBITUI B U3YYECHHBIX CIYYalHBIX SKCIIEPUMEHTAX;
HaxOJUTh U (HOPMYTUPOBATH COOBITHS: TIEPECEUCHUE U
00beIMHEHNE JIAaHHBIX COOBITHIA, coObITHE,
MIPOTHBOIIONIOKHOE ~ JIaHHOMY  COOBITHIO,  IOJIB30BATHCS
auarpamMmamMu - Oinepa  ©u QopMynoll  cIOXeHHS
BEPOATHOCTEN MPH PELICHUHN 33]1aY;

ONEepUpOBaTh  MOHATHUAMH:  YCIOBHAas  BEPOSITHOCTb,
HE3aBHCHUMBIE COOBITHS, HAXOJUTh BEPOATHOCTH C ITOMOIIBIO
IIpaBUJla YMHOXKEHHMs, C TOMOLIBIO JIepEBa CIy4alHOIO
OTIbITA;

MPUMEHATh KOMOWHATOPHOE MPABWIO  YMHOXKEHHS TIPHU
pElIeHNH 3aJa4; ONEpPUPOBATH MOHATUSIMH: HCHBITAHUE,
HE3aBUCUMBIE HCIBITAHUS, CEPUSl UCHBITAHUM, yCIeX U
HeyJa4a, HaxOIUTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBUCUMBIX UCTIBITAHUMN JI0 TIEPBOTO yCcIeXa, HAXOAUTh
BEPOATHOCTH COOBITHI B cepuu ucnibITanuii beprysu;
ONepUpOBATH MOHATHUSIMHU: cilyJaiiHas BEJIMYKMHA,
pacnpeneneHne BeposSTHOCTEN, TuarpaMmma pacrpeeieHusl.
CpaBHUBATh BEPOSITHOCTU 3HAUEHUW CIIy4ailHOM BETUUYMHBI
10 PACIpPENEIICHUIO WIH C TIOMOIIBIO JUArPaMM;
OMEepUPOBATH  TOHSATUEM MAaTEMaTHYECKOrO  OXKUIaHMS,
MPUBOAUTH MPUMEPHI, KaK MPUMEHSETCSI MAaTeMaTHIECKOE
O’KUJIaHUE CIy4aitHOU BEJIMYMHBI HaXOJUTh
MaTEeMaTHYeCKOe 0KMIAHKE 110 JAHHOMY PaclpeIeCHULO;
UMETH MPEJICTaBICHUE O 3aKOHE OOJIBIINUX YHCET;

MMETh MPEACTABICHUE O HOPMAJIBLHOM PacIpeICIeHUN
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JIMCT AKTYAJIM3ALINU
pabGoueii MporpaMMsbl THCHHUILIMHbI

PexBu3uThl
No HanmenoBanue o 3aCCaaHusd,
0 [Tynkr B npenpinymieit | IITyHKT ¢ BHECEHHBIMU
i | OJIeMeHTa PIL penakiumn U3MEHECHUAMU YTBCPIMBILIETO
paszfena, myHKTa BHECEHUE
M3MEHEHUM
1 [TpeboBanus 4.1 41 Mertoj.coBeT OT
MaTepHaIbHO- 27.02.2026 No5
TEXHUYECKOMY [Ten. coer ot
oOecredeHnI0 27.02.2026 N6
2 [[lepeyenn 4.2 42 Mertoj.coBeT OT
HOPMAaTHBHBIX 27.02.2026 No5
[PaBOBBIX JOKYMEHTOB, [Ten. coer ot
OCHOBHOM U 27.02.2026 N6
IOIIOJIHUTEIIbHOI
y4eOHOI TUTepaTypel,
HEOOXOAUMOM IUIA
(OCBOCHUSI AUCLUIIIIHHBI
3 [[lepeueHn 4.3 4.3 MeTon.coBeT OT
[IPOTPaMMHOTO 27.02.2026 Ne5
oOecrieyeHusl, ITen. coBer ot
Mpo¢eCCHOHATBHBIX 0a3 27.02.2026 Ne6

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




