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1. TACIIOPT PABOYEN MPOT'PAMMBI YYEFHOI'O ITPEJIMETA
MATEMATHKA

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

[Iporpamma yuebnoro mnpenmera MATEMATHUKA npenHa3HadeHa i H3YYCHUS
MaTeMaTUKd B MIPO(EecCHOHANBHBIX O00pa30BaTENbHBIX  OpPraHU3alUsgX, pPeaTU3yIOIIUX
00pa3oBaTeNbHYI0 IPOTrpaMMy CPEIHEro 00mero o0pa3oBaHus B Mpeaeaax OCBOCHUS OCHOBHOU
npodeccuoraibHOl obOpazoBarensHol mporpammbl CITIO (OITOIT CITIO) na 6a3e OCHOBHOTO
obmiero o0pa3oBaHMs TPH MOJATOTOBKE KBATM(PULIMPOBAHHBIX pabouMx, CIyKalluX |
CHEIHMAICTOB CPEHETO 3BEHA.

1.2. MecTto y4eOHOro mnpeaMera B CTPYKType OCHOBHOW mnpodeccHOHAIbHOM
0o0pa3oBaTeIbHOI POrpaMMbI:

VYueOubiii mpenMer «Martematukay sBISIeTCS Y4eOHBIM MPEAMETOM 00s3aTeIbHON
npeaMeTHoit obnactu «Maremaruka u nHGpopmaruka» @I'OC cpeanero obiero oopazoBaHums.

VY4eOublii mnpeamer sBIseTcs 00sA3aTeNbHBIM Y4YEOHBIM MpEeIMETOM: OOUIMM JJis
BKJTIOYEHUS BO BCE YU€OHBIC IUTAHbI.

B npodeccuonanpHbix  00pa3oBaTENbHBIX  OpraHU3alUsAX  y4yeOHBIH  MpeaMer
«Matemartuka» u3ydaercs B obmeoOpasoBatensHoM Iukie ydeOHnoro rurana OITOIT CIIO na
0a3e OCHOBHOTO 00111ero 00pazoBaHus ¢ MoJdydeHreM cpeaHero odmero oopazoBanus (IIITKPC,
[TIICC3) u onpeneneH kak o0ieoOpa3oBarebHas yacOHas JUCIUILIAHA.

B yuebnbix mmanax IITIKPC, TIIICC3 yueOubii mpeamer «MaTemaTHKa» BXOIUT B
cocTaB 00muX 00mIe00pa3oBaTeNbHBIX YUEOHBIX AUCIHUILTUH, (HOPMUPYEMBIX U3 0053aTEIbHBIX
npenMeTHeix obmacteit DI'OC cpeanero oOmiero oOpa3oBanust g npodeccHilt  Win
cnenuanbHocTel CI1O cootBercTBYIOMIET0 Mpod s mpodeccnoHATEHOTO 00pa30BaHUs.

VY4eOHblIii peAMeT u3ydaercs Ha YriyOJIeHHOM YpOBHE.

PaGouas mporpamma y4eOHOro mpeaAMeTa MOXKET HCIONB30BAThCA  JIPYTUMHU
npodeccCuoHaNbHBIMU 00pa30BaTEIbHBIMU OPraHU3ALUSIMH, PEATU3YIONIUMU 00pa30BaTEIbHYIO
nporpaMmy cpeaHero ooumero oOpasoBanust B mnpezaenax ocBoeHus OIIOII CIIO na 06aze
ocHOBHOTO 0o611ero obpazoBanus (IITIKPC, ITIICC3).

1.3. Henu m 3ampaum y4eOHOro mpeamera, INIAHHMPyeMble Pe3yJbTAaThbl OCBOCHHS
y4eOHOro npeamera

Lenu n3y4yenns yueOHOTO MpeIMeTa:

— (opMupoBaHHe  LEHTPAJIbHBIX  MaTEeMAaTUYECKMX  MOHATHH  (YUCIO,  BEJIMYMHA,
reoMeTpuueckas ¢purypa, nepeMeHHas, BEpOSTHOCTb, (YHKIHS, MPOU3BOJHAS, MHTErpa),
06GCHC‘~H/IBaI-OHII/IX MNPECMCTBCHHOCTE MU MEPCIHCKTUBHOCTh MATEMATUYECKOTO O6p330BaHI/I$I
o0yJaromuxcs;

— ToJBEJCHWE OOYYaIOMIMXCS Ha JOCTYMHOM JUIS HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3U
MAaTCMAaTUKH U OKPYXKAIOIETO MUpA, IOHUMAaHUIO MAaTEMATUKN KaK 9YaCTHU O6HI€I>1 KYJIbTYPbIL
4eJI0BEYECTBA;

— pa3BUTHE  MHTEJUIEKTYaJIbHBIX M TBOPYECKMX  CIIOCOOHOCTEH  0Oydarommxcs,
MIO3HABATENIbHOM AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3YUYEeHHIO MaTEMAaTHKH;

— (opMupoBaHre (YHKIMOHATBHOM MaTeMaTHYECKOW TIpaMOTHOCTH: YMEHMs pPacloO3HaBaTh
MaTeMaTHYECKUE acleKThl B PEabHBIX JKU3HEHHBIX CUTYAIUSX W NPU U3YUYEHHM IPYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (OPMYITUPOBATh MX
Ha s3bIKE MaTeMAaTUKM M CO3[aBaThb MaTeMaTHYECKHE MOJENU, MPUMEHSATh OCBOCHHBIH
MaTeMaTHYeCKHi arrmapar JJIsA peICHUA IMPAKTUKO-OPUCHTHUPOBAHHBIX 3aj1a4,
UHTEPIPETHPOBATH U OLICHUBATH MOJTYYEHHBIE Pe3yJIbTaThI.



OcBoenne oOywaromumucs yueOHoro npeamera «HasBanue mpenmera» oOecrieuynBaeT
JOCTID)KEHUE OOyYaroIMMUCS CIEAYIOUIMX JIMYHOCTHBIX, METANpEIMETHBIX U IPEeIMETHBIX
pe3yNbTaTOB.

Jluunocmmuuie pezynomameoi.

JIMYHOCTHBIE ~ PE3yNbTaThl OCBOGHHS OCHOBHOH  00pa3oBaTeNbHOW  MPOrpamMMBbI
00y4aroIMMHUCS OTPaXkatoT T'OTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCsl PYKOBOJCTBOBAThCS
c(OpMUPOBAHHON BHYTPCHHEW MO3UIMEH JUYHOCTH, CUCTEMOW IICHHOCTHBIX OPHEHTAIUH,
HNO3UTUBHBIX BHYTPEHHMX YOEKAECHUH, COOTBETCTBYIOIIUX TPATULMOHHBIM LIEHHOCTSAM
poccHiickoro o0IiecTBa, pacIIMPeHNe KU3HEHHOTO OIbITa U ONbITAa JEATEIILHOCTH B IPOIECCe
peaM3alyi OCHOBHBIX HAIPaBIECHUHN BOCIIUTATEIIBHON NEATEIbHOCTH.

Kop JIP | DopMyIHPOBKA
1. I'paxkiaHckoe BOCIMTaHUE
JIP 1.1 c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00yUYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUHCKOro o0IecTBa
JIP 1.6 YMEHHE B3aUMOJEHCTBOBATh C COUUAIIbBHBIMU MHCTUTYTaMHU B COOTBETCTBUU C UX

(I)YHKI_[I/ISIMI/I 1 Ha3HAa4YCHUECM

2. [laTpuoTHYecKkoe BOCIUTAHUE

JIP 2.1 c(OPMHPOBAHHOCTH POCCUHCKOM IpaTaHCKOW UACHTHYHOCTH, TATPUOTHU3MA,
YBa)XKEHHs K CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH niepe] PonuHol, roproctu
3a CBOM Kpaii, CBOXO PosnHy, CBOM SI3BIK U KYJIBTYpPY, IPOLLIOE U HACTOAILLEE
MHOT'OHAIIMOHAIbHOIr0 Hapoaa Poccun

3. I[yXOBHO-HpaBCTBeHHOQ BOCIIMTaAHHC:

JIP 3.1 OCO3HaHHE TYXOBHBIX IIEHHOCTEH POCCUIICKOro Hapoa

JIP 3.2 c(hOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEIICHHS
JIP 3.4 OCO3HaHHUE JIMYHOTO BKJIAJla B HOCTPOEHUE YCTOMYMBOTO OYAYIIEro

4. JcreTyecKoe BOCIIMTAHHE:

JIP 4.1 ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIOUasi 3CTETUKY ObITa, HAYYHOI'O U

TCXHUYCCKOTI'O TBOPUCCTBA, CIIOPTA, TpyaAad U O6IJ.I€CTB€HHLIX OTHOILICHUH

5. ®du3znyeckoe BOCIUTAHME:

JIP 5.1 c(OPMHPOBAHHOCTH 37I0POBOTO U O€30IaCHOT0 00pa3a KU3HU, OTBETCTBEHHOT'O
OTHONIEHHUS K CBOEMY 3/10POBbIO

6. TpyaoBoe BocnuTaHue:

JIP 6.1 TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJOJI00ue

JP 6.3 MHTEpEC K pa3uyHbIM chepaM mpodeccuoHaIbHON AeATEIbHOCTH, YMEHNE
COBEpIIaTh OCO3HAHHBIN BBIOOp OyAylIel npodeccun U peaan30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TJIAHBI

JIP 6.4 TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHUIO HA TTPOTSKEHUH
BCEH KU3HUA

7. DKOJOrn4ecKoe BOCIIUTAHME:

JIP 7.1 c(OPMHUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYpbl, TIOHUMAaHHUE BIHUSHUS COLIMATIBHO-
SKOHOMMUYECKHUX MPOLIECCOB HA COCTOSIHNUE IPUPOTHON U COLIMATIBHOU CPEJIbI,
OCO3HAHME IT100AJIBHOTO XapaKTepa dKOIOIHYECKUX IpolieM

8. IleHHOCTH HAYYHOI'0 MO3HAHMSA:

JIP 8.1 c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O HA JIUAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJIbTYPHOM MUPE

JIP 8.2 OBJIAJICHUE A3BIKOM MAaTEMATUKU U MAaTEMaTUYECKON KyIbTYpPO KaK CpEACTBOM
MMO3HAHUSI MUPA
JIP 8.3 OCO3HaHUE LIEHHOCTH HAY4YHOH J€ATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH

IMPOCKTHYIO U UCCICAOBATCIILCKYIO JCATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIC




Memanpeomemmnuwie pe3yibmamaol
MeTtanpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATHHBIMU YYCOHBIMH
JNEHCTBUSMH — O3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU, PETYISATUBHBIMH.

1. yHI/IBepcaJH)HLIe NMOo3HABATeJIbHBIE AelicTBHSI

oazoevle no2uuecKue oelicmeusn:

MP 1.1

BBISBISATH M XapaKTEpU30BaThb CYLIECTBEHHbIE IIPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOUICHMH MEXIYy MOHATHUSAMHU, (GOPMYyIUPOBATH
OTIpeJIeJICHUs MTOHATUH, YCTAaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(UKALUH,
OCHOBaHUS JJis1 0000IIEHNS ¥ CPaBHEHUS], KPUTEPUH MTPOBOJMMOI0 aHAIN3a

MP 1.2

BOCIIPUHUMATh, (DOPMYIIUPOBATh U MPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTCIbHBIC
Y OTpUIIATeNbHbIE, EAMHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIE;

MP 1.3

BBISBJIATH MAaT€MaTU4YECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M INPOTHUBOPEUYUs B
(dakTax, JAHHBIX, HAaOJIOJCHMSX M YTBEPXKACHUSAX, Ipe/Ularatb KPUTEPUH JUIs
BBISIBJICHHSI 3aKOHOMEPHOCTEH U IPOTUBOPEUUN;

MP 1.4

JeNaTb  BBIBOABI C  HUCIOJIB30BAHMEM 3aKOHOB JIOTMKM, JCIAYKTHBHBIX H
VMHJYKTUBHBIX YMO3AKJIIOUYEHUN, YMO3aKIOUECHNUHN 110 aHAJIOTUH;

MP 1.5

[IPOBOJUTL CaMOCTOATENIBHO JI0KA3aTENIbCTBA MAaTEMATHYECKUX YTBEPKICHUU
(npsiMble U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIMIO, IPUBOAUTH IIPUMEPHI U
KOHTpIpUMEPbI, 000CHOBBIBATh COOCTBEHHBIE CYKJIEHHS U BBIBObI;

MP 1.6

BBIOMpaTh croco0 pemieHus: yuyeOHOM 3ahaun (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pemieHus, BBIOMpaTh HambOoee TMOAXOMAMIMHA C yYEeTOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

0aszoevie ucciedosamenbeKue 0eliCmeus:

MP 1.7

UCIIOJIB30BAaTh  BOMPOCHl KaK  HMCCIIEAOBATEIbCKMH  WHCTPYMEHT — IO3HAHHS,
¢dbopMynHpoBaTE  BOMNPOCH,  (PUKCHpYIOUIME  MPOTUBOpEYHE,  MpodseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH THIIOTE3Y, APryMEHTHPOBATbH
CBOIO MTO3UIIMI0, MHEHHE;

MP 1.8

MIPOBOJIUTh CAMOCTOSITENILHO CIUIAHMPOBAHHBIA JKCIIEPUMEHT, HMCCICIOBAHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SIBJICHHMS, IpoIecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEKIY 00bEKTaMU, SIBICHHUSIMHU, TIPOLIECCAMU;

MP 1.9

CaMOCTOATENbHO  (OPMYIHpPOBAaTh OOOOIIEHUST W BBIBOJBI 10 pe3yJbTaTaM
IIPOBEIEHHOTO  HAOMIOAEHUS,  MCCIEOBAaHHS, OLEHUBATb  JOCTOBEPHOCTb
MIOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 000OIIEHHI;

MP 1.10

IMPOTHO3UPOBATH BO3MOXHOC  Pa3BUTHUC rnpomnecca, a TakKXe BBIABHUTI'AaTh
MPCANIOJIOKECHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBHAX.

paboma c ungpopmayueii:

MP 1.11

BBISIBJISITH ,Z[eq)I/II_[I/ITLI I/IHCI)OpMaI_II/II/I, JaHHBIX, HCO6XOI[I/IMI:>IX AJIs1 OTBETA HAa BOIIPOC
W JJId pCUHICHUA 3a1a4u,

MP 1.12

BbIOMpaTh HH(GOpPMALMIO M3 HCTOYHUKOB pAa3IMYHBIX THUIIOB, AaHAIM3MPOBATH,
CHUCTEMATHU3UPOBaTh U UHTEPIIPETUPOBATh HHPOPMAILIMIO PA3IMUHBIX BUJOB U (HOpM
IIPEACTABICHUS;

MP 1.13

CTPYKTYypUpOBaTh HWHGOpPMAIMIO, TMPEACTABIATh €€ B pa3IMYHbIX (Qopmax,
WUTIOCTPUPOBATH rpahuuecKu;

MP 1.14

OLICHMBATh HAJEKHOCTh MHPOpPMAIMU MO CAMOCTOSATENbHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

2. YHUBepcaJibHble KOMMYHUKATHBHBIE 1€l CTBHA:

oowenue:

MP 2.1

BOCIIpUHUMATL U (I)OpMy.HI/IpOBaTL CYKACHUA B COOTBCTCTBHU C YCIOBUAMU U
OeJIIsIMHA O6HIGHI/I${, SICHO, TOYHO, 'PAMOTHO BEIPAKaTh CBOIO TOYKY 3PCHUSA B YCTHBIX




M THUCBMEHHBIX TEKCTaX, JaBaTb IIOSACHEHUSA 10 XOLy pEUICHUs 3a1ady,
KOMMEHTHPOBATH I10Jy4YEHHBIN PE3YJIbTAT;

MP 2.2

B XO0/e O0OCYXJEHHUs 3a/aBaTh BOIIPOCHI IO CYILIECTBY OOCYKIaeMOW TEMBlI,
MpoOJIeMbI, pelraeMol 3aJavd, BBICKA3bIBATh WJCH, HAICJICHHBIE HA TIOHUCK
pEIlICHUs, COMOCTaBISATh CBOM CYXKIEHUS C CYXKACHUSIMH JAPYTrUX YYaCTHUKOB
Uanora, oOHapyXHBAaTh pa3jvuude W CXOJCTBO MO3UIUI, B KOPPEKTHOH (opme
(dhopMynHpoBaTh pa3HOTIIacHsl, CBOM BO3PAKEHUS;

MP 2.3

IIPECTABIATh PE3Y/NbTaThl PpELICHUs 3a/ladyd, SKCIEPUMEHTA, HCCIEJOBaHMS,
IIPOEKTa, CaMOCTOATENILHO BbIOMpaTh (opMaT BBHICTYIUICHHS € Y4YeTOM 3ajad
IPE3EHTAlH ¥ 0COOEHHOCTEN ayIUTOPUH.

COBMECMHAA 0eAMEIbHOCHLb:

MP 2.4

MOHUMATh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAaHAHON M MHIUBUIYaJIbHON PaOOTHI
MPU pEIICHUH YYEeOHBIX 3aJad, NPUHUMATh IIEh COBMECTHOM JEATEIbHOCTH,
IUTAHUPOBATh OPTaHU3aIMI0 COBMECTHON pabOThI, pacmpenesisiTh BHIBI padoT,
JIOTOBAPUBATHCS, OOCYXKJAaTh NPOLIECC M PE3yJabTaT pabOThl, 0000IIATh MHEHHS
HECKOIBKHUX JIFOICH;

MP 2.5

y4yacTBOBaTh B TpYNMNOBBIX ¢opMax paboTel (0OCyxkaeHus, OOMEH MHEHHUIl,
"MO3roBbI€ HITYPMbI" U UHBIE), BBIIOIHATH CBOIO YacTh padOThl U KOOPJAUHUPOBATH
CBOM JICWCTBHUSA C APYTUMU WICHAMU KOMaH]bl, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa
B 0OmMiA TMPOAYKT MO KpPUTEPUsIM, CHOPMYTUPOBAHHBIM  YYaCTHHUKAMH
B3aMMOJICHCTBUSI.

3. yHI/IBepca.]'leble PEryJssiTUBHLIC JeCTBUA:

camoopanulauyui:

MP 3.1

COCTaBJATh IUIAH, aJTOPUTM pEIICHUs 3aJayd, BbIOMpaTh crmoco0 pelieHus ¢
Y4eTOM HMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PEIICHUN C y4eTOM HOBOM MH(pOpMAIIH.

CAMOKOHRmMPOJ1b:

MP 3.2

BIIaJIETh HAaBBIKAMH I[O3HABATENIbHON pedIeKCHMH KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUM U MBICIIMTEIBHBIX TMPOIECCOB, MX PE3YIbTAaTOB, BIIAJETh CIIOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJISI IIPOLIECCa U PE3YNIbTaTa PEeLIEHUs MATEMAaTHYECKOU
3a/1a4u;

MP 3.3

npeaABUACTL TPYAHOCTHU, KOTOPLIC MOI'YT BO3HUKHYTH IIpH PCHICHUU 3a1a4U,
BHOCHUTBH KOPPCKTUBEI B ACATCIIBHOCTh Ha OCHOBEC HOBBIX O6CTO$[TGJ'[BCTB, JaHHBIX,
Haﬁ,[[eHHBIX OH_II/I6OK, BBIABJICHHBIX prHHOCTeﬁ;

MP 3.4

OILICHMBATh COOTBETCTBUE pe3yjibTaTa LEIH MU YCIOBUSAM, OOBSICHATH MPUUUHBI
JOCTHIKEHUSI WM HEJTOCTHKEHUS PE3yJbTaTOB AEATENbHOCTH, HAXOJUTh OLIMOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY ONBITY.

Ilpeomemnuie pe3yromamel.

[IpenMeTHbie  pe3ynbTaThl  OCBOCHHS  OCHOBHOW  00pa3oBaTEeNbHON  MpOTpamMMbl
o0ecrieunBarOT BO3MOKHOCTh JIalbHEMILEro yCIEenIHoro MnpodeccuoHalbHOTO OOydYeHus U
npohecCuOHaNBHOM NeTENbHOCTH.

Kopg ITP

PopmyIHpoBKa

ITP 1

Uucna 1 BBIYUCIICHUS:

— CBOOOJHO OINEpPUPOBATh MOHATUSMHU: pPALUOHAIBHOE YHCIO, OECKOHEYHas
nepuoanydeckas ApoOb, MPOIEHTHI, HUPPALUOHATIBHOE YHCIO, MHOXKECTBA
palMOHAIBHBIX U ACUCTBUTEIBHBIX YUCEI, MOAYIb ACUCTBUTEIBHOIO YHCIIA;

— MPUMEHATh JpOOM M TPOLEHTHl I pEIIeHUs MPHUKIAJHBIX 3a1ad u3
Pa3IMYHBIX OTpaciel 3HaHUW U PeaTbHON KU3HU;

— MPUMEHSTH NPUOTMKEHHBIE BRIYUCIICHUS, IPABUIIA OKPYTIICHHUS, TPUKUAKY U
OILICHKY pe3yJIbTaTa BEIYUCIICHUI;




— cBOOOJHO ONEpPUPOBATH IOHATHEM: CTEHNEHb C LENBIM II0Ka3aTeseM,
UCTIOJIB30BATh MOAXOISNIYI0 (OPMY 3alHMCH ACHCTBUTENBHBIX YHCEN IS
peLIeHHsI MPAKTHYECKUX 33124 U IPECTaBICHUS JaHHBIX;

— cBOOOJHO OMEPHPOBATHh MOHSATHEM: apU(PMETHUECKUI KOPEHb HaTYypalbHOU
CTEICHH;

— CcBOOOJIHO OIIEPUPOBATH MOHATHEM: CTEIICHb C PALIMOHAIBHBIM ITOKA3aTelIeM;

— CBOOOJHO ONEpUPOBATh MOHATHAMHU: JorapudM dYHCIa, IECATHYHBIE U
HaTypaJbHbIE JOTapu(PMBbI;

— cBO0OOTHO ONEPUPOBATH MOHATHSIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC
YHCIIOBOTO apTryMEHTa;

— OIEepUPOBATh MOHATUSAMH: apKCUHYC, QPKKOCHHYC U apKTaHTCHC YUCIOBOTO
apryMeHTa;

ITP 2

Yucna u BIYUCICHUSA

— CBOOOJHO OIEPUPOBATh TOHATHSAMU: HATypajdbHOE M LEJI0Ee YHCIIO,
MHO)KECTBA HATypaJbHbIX M II€JIBIX YHUCEN, HCIOJb30BaTh IPU3HAKU
nenmuMocty nenslx yuces, HOJl u HOK HaTypanpHbIX uncen A pelleHus
3aJ1a4, IPpUMEHSTh anroput™ EBkinuaa;

— CBOOOJHO ONEpUpPOBaTh IOHATHEM OCTaTKa IO MOAYJI0, 3aluChIBaTh
HaTypajbHbIE YUCIIA B Pa3IMYHBIX TO3UIIMOHHBIX CHCTEMaX CUUCIIECHUS;

— CBOOOJHO ONEpUPOBATH IMOHATHSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHMCEJl, IPEICTAaBISATh KOMIUIEKCHbBIE YHCiIa B ajire0pandecKkoi
U TPUTOHOMETPUYECKON (hopMe, BBINOIHATH apu(METHUECKUE OIepaluu ¢
HUMU ¥ U300pakaTh Ha KOOPJIMHATHON IJIOCKOCTH.

ITP 3

VYpaBHEHMSI U HEPABEHCTBA:

— CBOOOJHO OINEpPUPOBATh MOHATHUAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YpPaBHEHUSI U YPABHEHMS-CIEACTBHS, PaBHOCHJIbHBIE
HEPaBEHCTBA;

— MPUMEHSTh pa3IMyHble METOAbl PELICHHS PAlUOHAIBHBIX U JpOOHO-
palMOHAIBHBIX YPABHEHHM, MPUMEHATh METOJ WHTEPBAJIOB JUISl PELICHUS
HEPaBEHCTB;

— CBOOOJIHO ONEepUpPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOM IepeMEeHHOM,
MHOTOWIEH C IeNbIMU KO3 PHUIHMEHTaMH, KOPHU MHOrOWIeHa, NMPUMEHSTh
JICJICHME MHOTOWICHA Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3y u TteopeMy
Buera niis pemenus 3anad;

— CcBOOOJHO OINEpUPOBATh TMOHATUSAMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpHUlla, ONpPENeIUTeNb MAaTpUIbl 2 X 2 U €ro reOMEeTPUYECKUN CMBICI,
HCII0JIb30BaTh CBOMCTBA ONPENEIUTENS 2 X 2 JUIsl BBIYUCIICHUS €r0 3HaYCHMUS,
MPUMEHSTh ONpPEACTUTENN /ISl PEIIeHUs CUCTEMbl JIMHEWHBIX YpaBHEHU,
MOJIETIMPOBATh pEajbHBIE CHUTYallUd C IIOMOIIBIO CHCTEMBI JIMHEHHBIX
YPAaBHEHUMH, HCCIEAO0BATh IOCTPOCHHBIE MOJEIM C IOMOLIBIO MATpULl U
OIIpEAEIUTENEN, MHTEPIIPETUPOBATH MTOJIyYE€HHBIN PE3YIIbTaT;

— HUCIOJIb30BaTh CBOMCTBAa JACMCTBMM C KOpHSAMHU Juis THpeoOpa3oBaHUs
BBIPAKCHUII;

— BBINOJIHATH MPE0OPa30BaHUS YUCIOBBIX BBIPAKEHHUH, COEpKAIIUX CTETEHH
C pallMOHAJILHBIM [TOKA3aTENEM;

— HCIOJIb30BaTh CBOIiCTBa norapudMoB TUISt peoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAKEHUH;

— CBOOOJIHO OIEpPHUPOBATH MOHATUSAMH: HMPpPALlMOHAIBbHBIE, TOKa3aTelbHbIE U
Jorapu(MHUUEcKue ypaBHEHHS, HAXOIUThb UX PEUIEHUS C I[OMOILbIO
PaBHOCHJIBHBIX IEPEXOJI0B MJIM OCYIIECTBIISISI IPOBEPKY KOPHEIL;




— MPUMEHITh OCHOBHBIE TPUTOHOMETpUYeckue (GopMyIibl A mpeoOpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUN;

— CBOOOJHO OMEpPHPOBATh MOHATHUEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
NPUMEHATh HEOOXOauMbIe (OPMYNBI ISl PELICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHMIA;

— MOJICTTUPOBAaTh peajbHble CHTYyallud Ha S3bIKE aiureOphl, COCTaBIIATH
BBIPQKEHUS, YpaBHEHMs, HEPABEHCTBA IO YCJIOBHIO 3aJayd, HCCIEA0BATh
IIOCTPOCHHBIE MOJIEIIN C HCIIOIb30BAaHUEM alllapara ainreopsl,

I1P 4

YpaBHEHHUs U HEPABEHCTBA:

— CBOOOJHO OINEPUPOBATH NMOHATUSAMH: HPPALMOHANIbHBIE, NOKa3aTeIbHbIE U
Jorapu(MUUECKUEe HEPABEHCTBA, HAXOJUTh HUX PELIEHHs € IOMOILBIO
PaBHOCUJIBHBIX IIEPEXO/I0B;

— OCYWIECTBIATh OTOOp KOpHEH TMpH pPEUIeHHH TPUTOHOMETPUUYECKOrO
YpaBHEHUS;

— CBOOOJHO ONEepupoBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
IPUMEHATh HEOOXoauMble (OPMYNbl A PELICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

— CBOOOJHO ONepUpOBaTh MOHATHAMM: CHCTEMa U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PAaBHOCHJIBHBIE CHUCTEMBI M CHUCTEMBI-CIECICTBUSA, HAXOIUTh
peuIeHusl CUCTEMBl M COBOKYIIHOCTEH palMOHAIbHBIX, HWPPALMOHAIBHBIX,
[OKa3aTeIbHbIX U JIOrapu(PMUUECKUX YpaBHEHUI U HEPABEHCTB;

— pewarb panMoOHAIbHbIE, HMppaLMOHAIIBHEIE, IIOKa3aTeJIbHbIE,
jJorapu@Muueckue M TPUTOHOMETPUUECKUE YPaBHEHHMsSI U HEpPaBEHCTBA,
coJieprKalle MOMYJIH U IapaMeTpbl;

— TIPUMEHSTH rpaduyecKkre METOIbI ISl PELICHUs] YPaBHEHUI U HEPAaBEHCTB, a
TaK)Ke 3a7a4 ¢ IapaMeTPaMH;

— MOJIEIUPOBaTh peajibHble CHUTyallud Ha S3bIKe ainreOphl, COCTaBIIATH
BBIPAKCHUS, YPABHEHUs, HEPABEHCTBA U UX CHUCTEMBI II0 YCJIOBUIO 3aJa4H,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJAEIHM C UCIOJIb30BAaHUEM alllapara aiareopsl,
VHTEPIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTar.

ITP 5

OyHKIMH U TpadUKU:

— CBOOOJIHO OIEPUPOBATh MOHATUAMU: (YHKLUSA, CIOCOOBI 3aaHusl (PyHKIMH,
B3aMMHO OOpaTHbIe (PYHKIMH, KOMIO3UIUS (YyHKUIUH, rpaduK (QYHKIHUH,
BBINOJIHATH 3JIEMEHTapHbIe IpeoOpa3oBaHus rpaguKoB (HyHKIMH;

— CBOOOJHO OINEpUPOBaTh MOHATUSAMU: O0JACTh ONpEAENEHUS U MHOXXECTBO
3HaYeHUN QYHKIMU, HYJIU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

— CBOOOJJHO OIEpUpOBaTh MOHATUAMHU: UETHBIE M HEU€THbIE (DyHKIMH,
nepuojnveckue  (QyHKIUH, TMPOMEXKYTKM MOHOTOHHOCTH  (DYHKIMH,
MaKCHUMYyMbl 1 MUHUMYMBbI (DYHKIIMH, HanOOJIbIlIEE U HaUMEHbIIIee 3HaUCHHE
(GYHKLINU HAa TPOMEKYTKE;

— CBOOOJIHO ONEpUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HaTypalbHBIM U
L[eJIbIM TTOKa3aTesneM, rpaduk CTeneHHoN QyHKIIMY C HaTypajIbHBIM U LEIbIM
nokasaresuem, rpaduk KOpHs n-oi cTeneHu Kak (yHKUUU 0OOpaTHOW CTENeHH
C HaTypaJbHBIM MTOKA3aTeNeM;

— OIEepUPOBaTh TMOHATUSAMU: JUHEWHas, KBaJIpaTU4Has M JAPOOHO-TMHEHHas
(GyHKIMHU, BBIMOTHATH 3JEMEHTApHOE HCCIIEAOBAaHUE M IOCTPOEHHE HX
rpaduKoB;

— CBOOOJIHO ONEpUpOBaTh MOHATHUAMU: IOKa3aTeldbHass M JiorapudmMuyeckas
(GyHKINHU, UX CBOMCTBA U TpaUKH, UCIIOIB30BaTh UX TPaPUKH IS peIIeHUs
YpaBHEHU;

— CBOOOJIHO OINEPUPOBATH TMOHSATHSIMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
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OIlpeJIeJIeHue TPUTOHOMETPUUYECKUX (DYHKIIMI YHUCIOBOIO apryMEHTa;

UCTONB30BaTh Tpaduku (QyHKOMA Ui UCCIENIOBaHMS MPOLECCOB H
3aBHCUMOCTEH MpH peIIeHUH 33434 W3 JPYIHX Y4YeOHBIX NPEIMETOB U
peanbHOM JKU3HHU, BBIpaXKaTh (YOpMyJIaMH 3aBUCUMOCTH MEXY BeJIMYMHAMY;

ITP 6

OyHKIUYN U TpapUKu:

CTpOUTh TpadUKU KOMIO3ULIMU (PYHKIHMA C T[OMOIIBIO DJIEMEHTApPHOTO
UCCJIETOBAHMS U CBOMCTB KOMIO3HUIIMU JBYX (DYHKIUH;

CTPOUTH TeoMeTpuueckne oOpa3bl ypaBHEHMH ¥  HEPaBEHCTB Ha
KOOPJAMHATHOM MIOCKOCTH;

CBOOOAHO OMEpUpPOBaTh MOHATHAMH: TpaUKd  TPUTOHOMETPHUUECKUX
GhyHKIHIH;

OPUMEHSTh (QYHKIHH IS MOJCIMPOBAHUS W HCCICIOBAHMS pPeaTbHBIX
IIPOIIECCOB.

IP 7

Hauana maTeMaTnyeckoro aHaiusa:

CBOOOJTHO ONEpUPOBaTh MOHATHUAMU: apudMeTHuUecKass U reoMeTpuyecKast
nporpeccusi, OECKOHEUHO YObIBaroIllas I'eOMEeTpUYecKas IpOrpeccus,
JUHEHHBIH U SKCHOHEHUUAIbHBIA POCT, (OpMyna CIOXKHBIX IPOLEHTOB,
UMETb [IPECTaBJIEHUE O KOHCTAHTE;

UCTIOJIB30BaTh TPOTPECCHH JIsi PEIICHUS pealbHBIX 3a1ad HPUKIIAIHOTO
XapaxTepa;

CBOOOJHO  ONEpUPOBaTh HOHATHUSMM: IOCJIEJOBATEIbHOCTh, CHOCOOBI
3aJJaHus  IIOCJIelOBATEIbHOCTEH,  MOHOTOHHbIE W OrpaHUYEHHbIE
MOCJIeIOBATEIBHOCTH, MMOHUMATh OCHOBBI 3apOKICHUS MAaTeMaTHYeCKOTO
aHaJIM3a KakK aHajau3a OECKOHEYHO MaJblX;

CBOOOJTHO OMNEpUPOBaTh TOHSATHSAMH: HENPEPBHIBHBIC (DYHKIUH, TOYKH
paspeiBa rpaduka QyHKIMH, aCHMITOTHI TpaduKa GpyHKIUH,

CBOOOJHO OIEpHUpOBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpPE3Ke,
MIPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKIIMHN JJIsl pEILICHHS 3a/1a4;
CBOOOJHO ONEpUPOBaTh MOHATUSAMM: IIepBasi W BTOpas IMPOU3BOJHBIC
¢dyHKIMH, KacaTelbHas K rpaduky QyHKINY;

BBIYUCIISITH TTPOM3BOIHBIE CYyMMBI, TIPOU3BENEHHS], YACTHOTO M KOMITO3UITHH
IBYX (DYHKIMI, 3HATH MPON3BOAHBIE AIIEMEHTAPHBIX (DYHKIIHIA;
UCIMOJIb30BaTh T'€OMETPUUECKUN M (PU3MUECKUH CMBICT MPOU3BOAHOM JUIs
peleHus 3a/1a4;

ITP 8

Hauama MaTeMaTH4eCKOro aHajamn3a:

UCIIOJIb30BaTh MPOM3BOIHYIO JUIl UCCIIEOBaHUS (YHKIIMHM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HAUMEHbIIIEe 3HAUeHUs (PYHKIIMK HETIPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IPOU3BOJHYIO ISl HAXOXKACHHUS HAWIYYIIEro PELICHHsS B
MPUKJIAJHBIX, B TOM 4YHCII€ COLUAIbHO-IKOHOMUYECKUX, 3ajaydax, s
OIpeJIeNIEHUs] CKOPOCTH M YCKOPEHUs Mpoliecca, 3aJaHHOro (GopMylIoi Hiu
rpaduxom;

CBOOOJTHO  ONEpPHUPOBATH TMOHATHAMM: MEPBOOOpa3Has, OMpeAeIEHHBIHI
MHTETpajl, HAXOJUTh NePBOOOPa3HbIE AIEMEHTAPHBIX (PYHKIUI U BBIYUCIATH
uHTerpain no gopmysne Hetorona—JleitOnuna;

HaXOJUTh IJIOUIA]IU MJIOCKUX (PUTYp U 0OOBEMBI TN C TOMOIIBIO HHTErpaa;
UMETh TPEICTABIECHUE O MAaTEMaTHMUECKOM MOJIEIMPOBAaHUM Ha IpHUMEpe
cocTaByieHUs TudPepeHNaTbHbBIX YPaBHEHUH;

pemaTh MpUKIaJHbIe 33Ja4d, B TOM YHCIIE€ COLHATbHO-3KOHOMUYECKOIO U
(U3MYECKOro XapakTepa, CpeICTBAMU MaTEMaTUYECKOTI0 aHaJIM3a.
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ITP 9

MHoXecTBa M JIOTHKA:

I CBOGOI[HO OHCpI/IpOBaTI: IIOHATUSIMU: MHOXCECTBO, onepaum/l Hall
MHOKECTBaMU;

— HWCMOJB30BaTh  TEOPETHKO-MHOXKECTBCHHBIM  ammapaT Ui ONHUCAHHS
peabHBIX MPOIECCOB M SBJICHUMN, NIPU PEIICHUH 3a7a4 U3 JPYruX y4eOHBIX
MPEAMETOB;

— cBOOOJHO ONEPHUPOBATH TOHATHSAMU: OIMpEICICHUE, TeopeMa, ypaBHEHHE-
CIEICTBHE, CBOMCTBO MAaTEMAaTHYECKOI'0 OOBEKTa, JOKa3aTelIbCTBO,
paBHOCI/IJ'IBHLIe ypaBHeHI/ISI 158 HepaBeHCTBa.

ITP 10

— cBOOOJHO ONEpPHPOBATH OCHOBHBIMU IIOHATHUSIMH CTEPEOMETPUH  TIPH
pELICHUY 3a]a4 ¥ POBEJICHUN MAaTEMaTHYECKUX PACCYKICHU;

— TPUMEHSTH aKCHOMBI CTEPEOMETPHHM M CJEICTBUS M3 HHUX NpPU PEIICHUU
reOMETPUYECKHX 3a/1a4;

— KJIacCU(UIMPOBATh B3aUMHOE pPACIOJIOKEHHE NPSIMBIX B IPOCTPAHCTBE,
IUTIOCKOCTEH B MMPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE;

— cBOOOJHO OIIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C YTJIAMU B POCTPAHCTBE:
MEKIY MPSIMBIMU B ITPOCTPAHCTBE, MEXKY IPSMOUN H TUNIOCKOCTBIO;

— CBOOOJIHO OTIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C MHOTOT DAHHUKAMU;

— CBOOOJHO pacrio3HaBaTb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (TIpU3Ma,
MUpPaMUIa, TPSIMOYTOJIEHBIN NapayieNienuIe], Ky0);

— KJacCU(UIMPOBAaTh  MHOTOTPAaHHHMKH,  BBIOMpas ~ OCHOBaHUS  JUIS
KJIacCHU(pHKALIUH;

— CBOOOJHO  OMEpHpPOBATh  TOHSTHUSAMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TIOCKOCTbIO;

— BBINIOJIHATH NApaJLIENIbHOE, IEHTPAIBHOE M OPTOrOHAIBHOE MPOCKTUPOBAHHUE
¢buryp Ha IIOCKOCTH, BHITOTHATH N300paskeHus (PUTYp Ha TIOCKOCTH;

— CTPOMTH CEUYCHHS MHOTOTPAaHHHMKOB Da3IMYHBIMH METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHH3Y;

— BBIYHMCIATH IJIOIIAIN TOBEPXHOCTEH MHOIOIPaHHUKOB (MIpU3Ma, THpaMHJIA),
TeOMETPHUECKUX TeJl C TPUMEHEHHEM (HopMyT;

— CBOOOJIHO OTIEPUPOBATH MOHATHIMH: CAMMETPHS B TPOCTPAHCTBE, IICHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPBHI;

— CBOOOJTHO OMEpUpPOBaTh MOHATUAMH, COOTBETCTBYIOIIUMH BEKTOpaM H
KOOp/AMHATaM B IPOCTPAHCTBE;

— BBINIOJTHATH JICHCTBUS HAJl BEKTOPAMH;

— pemath 3aJauyd  Ha J0Ka3aTeJbCTBO MAaTEeMaTUYeCKMX OTHOLIEHWH U
HaXO0XXJICHUE T€OMETPUUECKUX BEIMYUH, IPUMEHSIS U3BECTHBIE METOABI MPU
pelIeHNH MaTeMaTHYeCKUX 3aJad TOBBIIICHHOTO W BBICOKOTO YPOBHS
CJIO’KHOCTH;

— TPUMEHSTH TPOCTEHIIME TPOrpaMMHBIE  CpPEICTBA W JJIEKTPOHHO-
KOMMYHHUKAITHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKUX 3a/1a4;

— M3BJEKaTh, MpeoOpa3oBbIBATb M HHTEPIPETUPOBATh HMHMOPMAIMIO O
NPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (Urypax, MpeACTaBICHHYI0 Ha
gepTekax U pUCYHKax;

— TPUMEHSTH MOJIy4YeHHbIE 3HAaHNUS HA IPAKTUKE: CPAaBHUBATh M aHATM3HPOBAThH
peanbHble CUTYalluu, NMPUMEHATh M3y4YEHHBIE MOHATHUS B IPOLECCE MOUCKA
peleHusi MaTeMaTHu4ecKu CQOPMYIMPOBAaHHONH MPOOJIEMBI, MOAEIHPOBATH
peanbHble CHUTYallMd Ha S3bIKE TE€OMETPUH, HCCIEN0BaTh IOCTPOCHHBIE
MOJIENIA C HMCIOJB30BAHUEM T'€OMETPHUYECKUX TIOHATHI M TEOpEM, armapara
anreOpbl, pemaTrh MPAKTHMYECKHE 3aJaud, CBsI3aHHbIE C HaXOXKICHHUEM
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TE€OMETPUYECKUX BEJIMYUH;
UMETb TPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM 4acTH (hyHJITAMEHTA PAa3BUTHUS TEXHOJIOTHA.

ITP 11

CBOOOJHO OINEpPUPOBATH IOHATUSAMM, CBS3aHHBIMHU C LWIMHIPUYECKOH,
KOHMYECKOM U CEepuuecKodl IMOBEpXHOCTSIMHU, OOBACHATh CIIOCOOBI
MIOJIyYEHUS;

ONEpPUPOBATH IMOHATUSAMH, CBSI3aHHBIMHM C TeJaMM BpALICHUS: LUIMHIPOM,
KOHYCOM, chepoii U mapom;

pacrio3HaBaTth Teja BpalleHus (IIMHAP, KOHYC, cdepa u map) u 0ObACHATH
CTIOCOOBI OTYYEHUS TEJl BPaIICHUS;

KJIaccu(puIUpoOBaTh B3aUMHOE PACIOI0KEHHUE CPEPBI U MIIOCKOCTH;
BBIUNCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOIDAaHHUKOB W TEJl BpallleHus,
00BEMBI M ITUIOIAAM TMOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJ BpAallCHHA,
IeOMETPHUECKUX TeJl C IPUMEHEHHEM (HopMyT;

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU, CBSI3aHHBIMH C KOMOHMHALUSMHU Tel
BpallleHUss ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIHMCAaHHBIA B chepy u
OIMCaHHbIN OKoO cdepbl, chepa, BNUCAHHAS B MHOI'OIPAaHHMK WM TEJO
BpalllCHHUS;

BBIYUCIIATh COOTHOILEHUSI MEXAY IUIOLIAAIMU MOBEPXHOCTEH M 00bEMaMU
MMOTOOHBIX TEI;

n300paxaTb U3y4yaeMble (PUIYphI, BHITOIHATH (BBIHOCHBIE) IIIOCKUE YEPTEHKHU
U3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYyp: BUA CBEpXy, COOKY, CHHBY,
CTPOUTH CEUCHMS TEJl BPALCHHUS;

U3BJIEKATh, MHTEPIPETUPOBATh U NpeoOpa3oBbIBaTh HHPOPMALUIO O
[IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (uUrypax, NpeACTaBICHHYIO Ha
qyepTekax U pUCyHKax;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAIMK Ha/l BEKTOPaMH;

3aJ]aBaTh INIOCKOCTh YPABHEHUEM B JIEKApTOBOM CHCTEME KOOPAMHAT;

pelaTs TeOMETPUYECKUE 3aJa4l HA BBIUMCIICHUE YIJIOB MEXAY NPSIMBIMU U
IJIOCKOCTSIMH, BBIUHCJIEHHE PACCTOSHUM OT TOYKH A0 IJIOCKOCTH, B ILIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOIO METO/1a IIPU PEILLICHUY;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMH, CBSI3aHHBIMH C JIBJKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHMUI;

BBIMIOJHATh M300pa)KEHUS MHOTOIPAaHHUKOM M TeJl BpallleHus IpHu
MapajuyieIbHOM ~ TEPEHOCE,  LEHTPAIBHOM  CUMMETPUH,  3€pPKAIbHOU
CUMMETPHUH, TIPH IOBOPOTE BOKPYT MPSIMOM, Mpeodpa3zoBaHus MO100MS;
CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEYEHUs] LIMITMHApA
(mapannenbHO U TMEPHEHAMKYJISPHO OCH), CEUEHHUs KOHyca (IapajuiebHOe
OCHOBAHHIO U NMPOXO/JAIIEe Yepe3 BEPIINHY), CeUEeHUs 1apa;

UCIOJIb30BAaTh METO/bl TIOCTPOEHHUS CEUYEHMM: METOJ CIIEI0B, METOJ
BHYTPEHHET0 IPOEKTUPOBAHHUS, METO]] IIEPEHOCA CEKYIIIEeH MI0CKOCTH;
JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

OPUMEHATh TeOMeTpUdYeckre (aKThl A PELICHUS CTEePEOMETPHUECKUX
3a/a4, MPEANoJaramiuX HECKOJIbKO WIaroB pELIEHUs, €CIH YCIOBHUS
MIPUMEHEHUS 3a1aHbI B SBHOW M HESIBHOU (hopMme;

pemars 3aJadyd  Ha JI0Ka3aTeNbCTBO MATEMaTUYECKUX OTHOIIEHUH U
HaXO0XJACHUE T€OMETPUUYECKUX BEINYMH;

IPUMEHSTh TNPOTrPaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI PU PELIEHNN CTEPEOMETPUUECKUX 3aay;

IPUMEHSTH MOJTYYEHHbIE 3HAHUSl Ha NPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATh
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U OIICHUBAaTh pEAJIbHbIC CUTYallMd, NPUMEHATh HW3Y4YCHHBIC IOHATHSA,
TEOPEMBI, CBOMCTBAa B MPOLECCE MOUCKA PEUIEHHUS MaTEMAaTHYECKU
chopMyIUPOBAHHON MpOOIEeMbl, MOAETUPOBATH pealbHbIE CHUTyallMH Ha
SI3bIKE TEOMETPHUU, HCCIIEIOBATh MOCTPOEHHBIE MOJIEIN C MCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TeopeM, amnmapara aiaredpbl, peniarb
MPAaKTUYECKUE 3a/a4d, CBSA3AHHBIE C HAXOXKICHUEM TI'€OMETPUYECKHUX
BEJINYUH;

UMETh TMPEACTABICHUS 00 OCHOBHBIX JTamax pa3BUTHS T'C€OMETPUH Kak
COCTaBHOM YacTH (yHIaMEHTA Pa3BUTHS TEXHOJIOTHIA.

ITP 12

CBOOOJIHO OTEPHUPOBATH MOHATUAMH: Tpad, mIockuii rpad, CBI3HBINA Tpad,
yTh B rpade, Lemnb, IUKI, IePEeBO, CTENEHb BEPIIMHBI, IEPEBO CIYYalHOTO
JKCIIEPUMEHTA;

CBOOOJHO OMNEpPUPOBATh MOHATUSIMH: CIIyYalHBI SKCIIEPUMEHT (OIBIT),
cllydaifHOe COOBITHE, DJIEMEHTapHOE CclydyailHOe COOBbITHE (dJIeMEeHTapHBIN
HCXOJ) CIIy4allHOTO OIIbITa, HAXOAWUTh BEPOSITHOCTU COOBITHM B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HAXOJIUTh U (OPMYIIHPOBATH COOBITHS: TIEpeceueHue, 00beTMHEHNE TaHHBIX
COOBITHI, COOBITHE, IPOTUBOIIOJIOKHOE TAHHOMY, UCIIOJIb30BaTh AUarpaMMbl
Diisiepa, KOOPJAMHATHYIO TMPAMYIO JJis pEeUIeHus 3a4ad, I[0J1b30BaThCs
(bOopMyIIOi CIIOKEHUSI BEPOSTHOCTEH JUIi BEPOSTHOCTEH JBYX M Tpex
CIIy4alHbIX COOBITHIA;

OIepUpOBaTh  MOHSTUSAMM:  YCIOBHAs  BEPOATHOCTb,  YMHOXCHHUE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHUS, JEPEBO CIy4YailHOrO 3KCIEPUMEHTA,
HaXOJUTh BEPOSITHOCTU COOBITUI C MOMOIIBIO MIPaBHJIa YMHOXKEHHUS, IepeBa
CIIy4aifHOTO OIIBITA, UCIIOIB30BaTh (HOPMYITy IOJTHON BEPOSITHOCTH, OPMYILY
baileca mpu pemieHun 3amad, ONPEAETATh HE3aBHUCUMOCTH COOBITHH TIO
(dbopmyIe u o OpraHu3aIy CIIy4aifHOTO YKCIIEPUMEHTA;

OPUMEHSTh H3YYCHHbIE KOMOMHATOpHBIE (QOPMYJbl Ul TEPEUUCTCHUS
JJIEMEHTOB MHOXXECTB, JJIEMEHTAPHBIX COOBITUH CIYy4allHOTO OIIBITA,
pelIeHns 3a/1a4 110 TEOPUH BEPOSTHOCTEM;

CBOOOJHO ONEpUPOBATH MMOHATHSAMH: OWHApPHBIM  CIYy4alHBI  OIBIT
(ucmbITaHue), ycmex U Heyjaya, HEe3aBUCHMBbIE HCIIBITaHUSA, Cepus
UCTBITAHUN, HAXOJUTh BEPOSTHOCTH COOBITMH: B CEPUM HCHBITAaHUH 10
MIEpBOro ycrexa, B CepUM UCIbITaHUNA bepHyuin, B ombITe, CBI3aHHOM CO
Clly4ailHbIM BBIOOPOM M3 KOHEYHOI COBOKYIHOCTH;

CBOOOJHO OINEPUPOBAThH MOHATUSMU: CllyyailiHas BEJIMYMHA, paclpeiesieHue
BEpPOSITHOCTEH, AUarpaMMa pacrpesiesieHus, OnHapHas ciydaiiHasi BEeTUUMHA,
reoMeTpruecKoe, OMHOMHAIbHOE paclpe/ieieHue.

ITP 13

ONEPHUPOBATh TOHATHSIMHU: COBMECTHOE pACIpPEIEICHUE [BYX CIIy4alHBIX
BEIMYMH, HCIOJIb30BATh TaOIMIly COBMECTHOTO PpAaCHpEeAEICHHS JBYX
CIIy4alHBbIX BEIWYUH IJI BBIACICHUS PAaCIpelelieHUs KaKIO0N BEJIWYUHBI,
ONPEIEICHUS HE3aBUCUMOCTH CIIy4aiHbIX BEJIUYMH;

CBOOOJIHO ONEPHPOBATH MOHATHEM MAaTEMAaTUYECKOIO OXHJIAHUS CIydalHOM
BEIMYMHBI  (pacrlpesesieHns), MPUMEHATh CBOICTBAa MaTeMaTH4YeCKOTO
OKMJIaHWs TIPU PELICHUM 33a7a4, BBIYHUCIATH MaT€MAaTHYECKOE OKHJIaHHE
OMHOMMAJIBHOTO M TEOMETPHUUECKOTO paclpeieeHni;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: JUCIEPCUS, CTAHIAPTHOE OTKIOHEHHUE
CIIy4allHOM BEJIWYMHBI, IPUMEHATH CBOMCTBA JMCIEPCHUM CIIy4alHOU
BEJIMYMHBI (paclipeesieHus) IpU PelIeHnH 3a/1a4, BBIYUCIATh JUCTIEPCUI0 U
CTaH/IApTHOE  OTKJIOHEHHWE  TIEOMETPHUYECKOro U  OMHOMHAIBHOIO
pacrpeneieHu;
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— BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTUKU M0 JAaHHON BBIOOPKE U OLIEHUBATh
XapaKTePUCTHKU TE€HEPaJbHOM COBOKYMHOCTH MJAHHBIX MO BBIOOPOYHBIM
xapakrepucTukaM. OLIEHUBaTh BEPOSATHOCTH COOBITUH U IMPOBEPATH
MpOCTEHIINEe  CTATUCTUYECKUE  THUIIOTE3bl,  TOJb3YSICh  HM3yYEHHBIMH
pacnpeesIeHUsIMU.

1.4. Ko/iu4ecTBO 4aCOB HA OCBOEHME NMPOrpaMMbl y4eOHOr0 nmpeaMera:
00beM 00pa3oBaTEIbHOM MpOorpaMMbl — 216 yacoB, B TOM 4YHuCIIE:
BO B3aMMO/ICHCTBHH C TpernojaBareneM — 216 yacos.
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2. CTPYKTYPA U COAEP KAHUE YUYEBHOI'O IPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThl

Buna yueOHoii padoThl Kon-Bo | O6bem
4acoB
O6beM 00pa3oBaTe/IbHON MPOrpaMmbl (BCero) 216
YueOHas HArpy3Ka BO B3aUMO/IeliCTBUHU ¢ TMpenojgaBaTeieM 216
(Bcero))
B TOM YHUCJIC:
TEOPETHUECKOE 00yUeHne 78
MIPAKTUYECKHUE 3aHATUS 138
71a00paTOPHBIE 3aHATHS
KOHTPOJIbHBIE paOOTHI
mud. 3a4er
AK3aMEH 1

Hmoeosas ammecmayus 6 hopme IK3ameHna
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2.2. TemaTuuyeckuii JIaH U cogep:xanue yueonoro npeamera MATEMATHUKA

HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JJjadopaTtopHbie U NPaKTHYeCKHEe Pa00ThI O0bem Kombt
pa3nesioB U TeM 4acoB HPCAMETHBIX
pe3yJIbTATOB,
(hopMHPOBaHUIO
KOTOPBIX
CIOCOOCTBYET
3JICMCHT
IIPOrpamMMmBbl
AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
Copaep:xkanue yueOHOro MaTepuajia 6
1 [MHo:xecTBO, Onlepaluy HAJl MHOKeCTBAaMHU U MX cBoiicTBa. J[narpammel Diliiepa — Benna. 2 P 2, I1P 5,
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO almapara Juisl petieHus 3a1ad. PanmonanbHblie yucia. I1P 9
OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLEHThI, 0ECKOHEUHbIE IEPUOAUYECKUE APOOH.
MHo:xecTBO 2 |MHuoro4jeHbl. MHOTOWICHBI OT OJJHOM MepeMeHHOM. JleleHne MHOToYIeHa Ha MHOTOYIEH C 2 IIP 3
AeHCTBUTEJIbHBIX ocratkoM. Teopema be3y. MHorouieHs! ¢ neiasiMu kodddurmenramu. Teopema Buera.
quceJl. 3 |Pemenue cucreM JIMHEHHBIX YypaBHeHMii. Marpuna cHCTeMbl JIMHEHHBIX ypaBHEHUH. 2 ITP 3
MHoOro4ieHsbl. Onpenenurens MaTpuilbl 2X2, €ro TEOMETPUYECKHM CMBICII M CBOMCTBA; BBIYMCICHUE €ro
PanuonaabHble 3HAYEHMSI; IPUMEHEHUE ONPENCINUTENS ISl PEIICHUs CUCTEMbl JIMHEHHBIX YPaBHEHUM.
YpaBHEHUSA HpaKanecm{e 3aHATUSA 8
" HepaBeHCT?a' 1 |IIpumenenue apodeii U NMPOUEHTOB /ISl pelleHUs NPUKJIAIAHBIX 3agad. [leficTBUTENbHbBIE 2 IIP 1, I1P 3,
Cacrembr JMHEHHBIX yuciaa. PanuoHanbHble M HMppalMOHAIbHBIE 4YMciaa.  ApudMeTHdeckue onepauud ¢ IP 7
YpaBHeHHH JEHUCTBUTEIbHBIMU YUCIIAMH.
2 Moayab JeCTBUTEJIbHOIO YHCJIAa U ero cBoiicrBa. [IpuOnmkEéHHbBIE BBIYUCIEHUS, NpaBHIIa 2 ITP 1
OKPYIJIEHUS], IPUKUKA U OLICHKA PE3YJIbTATA BBIYNUCICHUN
3 |OcHOBHBIE METO/BI PeLIeHNs HeJIBIX U IPOOHO-PANIMOHATBHBIX YPABHEHHIT H HEPABEHCTB. 2 I1P 3
4 |PemeHue MPUKJIATHBIX 32/124 € MOMOIIbIO CHCTEMBbI JTUHEIHBIX YPaBHeHUIi 2 IP 3
Conep:xanue yueOHOro MaTepuaJia 4
@yHKuMH U rpaQuk. |1 | Oynkuus, cnocodbl 3axanus Gpynkuuu. Bzanmuo oopatabie Gynxiuy. Kommosuuus ¢yHKImHiA. 2 IP 5

Crenennas pyHkuus
C LeJIbIM MoKa3aTejieM

I'padux ¢pyHkuMU. DnemMeHTapHbIe Ipeodpa3zoBanus rpadpukoB GyHKuud. O6IacTh onpeaeaeHus u
MHOKeCcTBO 3HaueHud ¢yHkiuu. Hynmu ¢yaxuuu. IlpomexyTku 3HakonmocTostHCTBa. UETHbIE U

HeuétHble ¢QyHknuu. Ilepuognueckue ¢yHkumuu. IIpoMeXyTKH MOHOTOHHOCTH (DYHKIIHMH.




MakcuMymbl U MHUHMMYMBbI (QyHKIuH. HauOonbliee W HauMmeHblllee 3HaYeHHE (DYHKUIMM Ha
IIPOMEXKYTKE.

2 |CreneHHas, TUHelHHas, KBaJAPaTHYHAsI U ApPoOHO-IuHeiiHast yHkuuu. VX cBoiicTBa U rpaduk. [P 5
Crenens ¢ 1enslM nokasareiaeMm. bunom Herorona.
IIpakTnyeckue 3aHATHS
1 |DaemeHnTapHoe Hcc/iel0BaHNe U MOCTPOEeHHe IPagpuKOB JIMHEHHOH, KBaIPATUYHOMH U APOOHO- IIP 5
JIMHeHOo pyHKuMi.
Copepxxanue yueOHOIro MaTepuasa
. |1 |Apudmerndeckuii KopeHb HATYPAJIbHOM CTeNEHHU U ero cBoiicTBa. [IpeoOpazoBaHMs YNCIOBBIX ITP 1
ApudmMernyeckui .
BBIPAKEHUI, COIEp KAIMX CTEIIEHU U KOPHU
KOpeHb
N IIpakTH4eckue 3aHATHS
N-o0if cTeneHM.
HppanuoHaibHbIe 1 |MppauuoHanbHble ypaBHeHMsl. OCHOBHbIE METOJbl PELICHUS HPPALMOHAIBHBIX YpPaBHEHUH. I1P 3, 11P 4
ypaBHeHHsI PaBHOCHIIbHBIE IEPEXObl B PEHICHUH UPPALIMOHAIBHBIX YPABHEHUN
2 |CpoiicTBa u rpadK KOPHS N-0if cTeNeHH KAK (PYHKIIMH 00PATHOM CTeNeHH ¢ HATYPAJIbHbIM [P 5
NnoKasareJjiemMm
Coaep:xxanue yueOHOro MaTepuaJia
IMoka3zarenbHasn 1 |IToka3atenbHasi pyHKkuusi, e€é cBoiicTBa U rpaduk. CTerneHb C pallMOHAIBLHBIM MMOKAa3aTeIeM U [P 5
pyHKIun. €€ CBOMCTBA.
IToxkaszarenbnble  |[IpakTHnueckue 3aHATHA
ypaBHeHUs1 1 |OcHoBHBIE MeTO/IbI pPelieHHs NM0Ka3aTeJbHbIX YpaBHeHMii. Vcnons3oBaHue rpaduka GyHKINU I1P 4
JUIsl penieHus ypaBHeHui. [lokazaTenbHble ypaBHEHHUS.
Conep:xanue yueOHOro MaTepuaJia
1 (Jlorapupm wumcaa. CpoiictBa jorapudma. JlecaTuyHble U HaTypalbHbIE JIOTAPU(PMBL. IP 1
Jlorapudgmmnueckas Jlorapugmuueckue ypaBHEHHUsL.
pynxkuus. IIpakTH4eckne 3aHATHA
Jlorapupmuteckne (1 IpeoGpasoBanue BbIpaKeHuii, coxepxammx Jorapudmol. Jorapudmudeckas GyHKIs, €6 I1P 3
YPaBHCHUS cBoiicTBa U rpaduk. Mcnonab3oBanue rpaduka GyHKIUH Ui pelieHns ypaBHeHUH
2 |OcHOBHBIE METOABI pelleHHsi JorapupmMuyeckux ypaBHeHHid. PaBHOCHIIBHBIE TIepeXOabl B I1P 4

peLIeHUH JOrapu(PMHUUECKUX YPAaBHEHUH.

Tpuronomerpuyeckue

Conep:kaHue y4eGHOr0 MaTepuasia




BbIPa:KeHUs] U 1 |CuHyc, KOCHMHYC, TAHT€HC M KOTAHI'€HC YHUCJOBOI0 aprymMeHTa. ApPKCHUHYC, apKKOCHHYC W ITP 1
YPABHEHHUA ApPKTAHI€HC  YUCIOBOTO  aprymMeHTra. TpHUroHOMETpHUYecKas  OKPYKHOCTb  OIIpEJelICHUE
TPUTOHOMETPUYECKHUX (DYHKIIMI YUCIOBOTO apryMeHTa.
IIpakTHYeckue 3aHATHSA
1 |OcHoBHBbIe TpHuroHoMeTpuueckue ¢Gopmyanl. IIpeoOpazoBaHre  TPUTOHOMETPUUCCKUX ITP 3
BBIPAKCHUM.
2 |PemeHnne TPUTOHOMETPHYECKHX YPABHEHHH. I1P 4
Copepxxanue yueOHOro MaTepuasa
1 |(ITocaenoBaTeJHLHOCTH, CIIOCOOBLI 3aJaHUA IocCjedoBaTeJbHOCcTeil. MeToJ MaTreMaTH4YeCKOoM I1P 7
MHAYKIMU. MOHOTOHHBIE U OrpaHUYEHHBbIE MOCienoBaTeabHOCTU. McTopus aHanu3a OECKOHEYHO
MaJIbIX.
Mocae10BaTeIbHOCTH 2 |Apudmernyeckasi U reoMeTpuyecKkasi mporpeccuu. beckoHeuHo yObIBaroIasi TeOMETPHUECKas IP 7
H Iporpeccun nporpeccusi. Cymma OeckoHeuHO YObIBaroIIel reomerpuyeckoil mporpeccud. JIluHelHbId u
SKCIIOHEHIIMAIIBHBIN pocT. Yuco e.
IIpakTH4eckue 3aHATHA
1 |®opmyna ciI0:KHBIX NPOUEHTOB. lcrmonp3oBaHME MPOrPECCUU ISl PEIICHUS pealibHbIX 3a7ad 1P 7
IIPUKJIATHOTO XapaKTepa.
Coaep:xanue yueOHOro MaTepuaJia
1 |HenpepsbiBHble GyHKIUM H UX cBoiicTBa. Touka paspbiBa. ACUMOTOTH I'padUKOB (YHKIIMM. P 7
CBoiicTBa (D)yHKIMH HENPEPHIBHBIX HA OTPE3Ke.
HenpepbiBHbIE 2 |[lepBas u BTOpas npou3BoAHble pyHKIUU. OnpeeneHne, reOMEeTPUIECKIA U PU3NIECKUI P 7
(l)y].[Kunn. CMBICJI HpOI/I3BO,HHOI>’I.
IIpousBoanasn IIpakTHYeckne 3aHATHA
1 |MeToa HHTepPBAJIOB /ISl pellleHUsl HepaBeHCTB. [IprMeHeHre CBOWCTB HENPEephIBHBIX (YHKINUN ITP 3
JUIsl peIeHus 3a1a4
2 |YpaBHeHHe KacaTeJbHOI K rpaduky ¢pynkuun. [Ipon3BoaHble 31eMeHTapHbIX ()YHKIHHA. IP 7
3 |Ilpou3BoaHasi CyMMbI, IPOU3BEIEHNUs], YACTHOTO U KOMIO3MIIUU (PYHKIHIA. I1P 6
IoBTOpennue, IMpakTunyeckue 3aHsATHS




00001IeHME, 1 |OcHoBHBIE MOHATHSI Kypca ajredpbl W HayaJd MareMaTmdeckoro aHaams3a 10 kJjacca, 2 ITP 10
CHCTEeMATH3ALHSA 00001IeHNe U CHCTEeMATH3 AU 3HAHUI
3HAHMH
IIpakTHYeckune 3aHATHSA 6
1 |IlpumMeHeHHMe NMPOU3BOAHON K MCCIeJOBAHUIO (PYHKIMIi HA MOHOTOHHOCTH M IKCTPEMYMBI. 2 ITP 8
Hccnenosanne Haxosxnenne HanOobIero 1 HAMMEHBIIIETO 3HAUYEHUS HETIPEPBHIBHOM (PYHKITUM Ha OTPE3KE.
byHxumi
¢ IIOMOIIBIO 2 |IlpuMeHeHHe TIPOM3BOAHOW /UIsi HAXOXKIEHHSI HAWIYYIIEr0 pelleHHusi B NPHUKJIATHBIX 2 ITP 8
IIPOH3BOHOI 3ajavdax, JUis ONpPENEeNIeHUS CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOro GopMylol wuiu
rpauKOM.
3 |Kommo3unusi pynkumii. ['eomerpuueckre oOpa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPAWHATHOM 2 IIP 5
IJIOCKOCTH
Coaep:xxanue yueOHOro MaTepuaJia 2
1 |IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpa3HbBIE dIEMEHTAPHBIX 2 ITP 8
¢bynkuuid. [IpaBuna HaxoxIeHus IepBooOpa3HbiX. MHTerpan. ['eoMeTprudeckuii CMbICT MHTETpaa.
IepBooGpa3Has u Brruncnenne onpenenénnoro unterpana no gpopmyne Herotona— Jleitbuuia
HHTerpaJj HpaKaneCRue 3aHATUA 6
1 |lIpumenenune wWHTErpaja I HAXOXKAEHHA IUIOMAeH TUIOCKHX ¢QuUryp H 00BEMOB 2 I1P 8
reoMeTpu4YecKmux TeJl.
2 |ITpumepsl pemennii 1u¢depeHIHATLHBIX YPABHEHMIA. 2 ITP 8
MaremaTu4eckoe MOAEIMPOBAHHE PeAJIbHBIX MPOLECCOB ¢ MOMOILIO AH(ppepeHnaAIbHBIX 2 P 13
YPaBHEHHI.
Conep:xxanue yueOHOro MaTepuaJia 2
I'pagukn 1 |Tpuronomerpuyeckue pyHKIHMH, HX CBOICTBA U rpaduku. 2 [P 6
TPUTOHOMETPHYECKUX
N IIpakTHyeckue 3aHATHSA 4
bynxumii.
TpuronomerpuyecKue 1 |OT6op KoOpHeli TPHTOHOMETPUYECKUX YPABHEHHT C MOMOIIBIO TPUTOHOMETPHYECKOi 2 IP 5
HepaBeHCTBAa OKPY?KHOCTH.
2 |PemeHne TPUrOHOMETPHYECKHX HEPABEHCTB. 2 ITP 4




Hppaunonaabubie, ([IpakTuyeckue 3aHATHS 6
HOKAZATEALHBIE U 11 | OQcnoBHBIE METOABI pelIeHHs] MOKA3ATeIbHBIX H JIOrapu(MHYECKAX HEPABEHCTB. 2 IIP 4
Jorapupmmuyeckune 0 5 op 4
HepaBeHCTBA CHOBHbIE METO/bl PELICHUs1 HPPALHOHAJIbHbIX HEPABEHCTB.
3 |l'pajduyeckne MeTOAbl pellleHUs] HPPANMOHAIBHBIX, MOKA3aTeJbHBIX H JOrapupMHIecKnX 2 ITP 4
YPABHEHHUIi 1 HEPABEHCTB.
Conep:kanue y4eOHOT0 MaTepuaJia
1 KommiekcHsble yuciaa. AnreOpandeckas U TPUTOHOMETpHYEcKass (JOPMBI 3alMCH KOMIUIEKCHOTO 2 [P 2
yrcia. ApudMeTndeckue onepamnnn ¢ KOMIUIEKCHBIMU YHCIaMH.
KoMILieKCHBIE YHUCJIa HpaKaneCRne 3aHATHUA 4
1 [A300paienne KOMILIEKCHBIX YHces HA KOOPAMHATHOM miockocTu. ®opmyna Myaspa. Kopuu 2 I1P 2
N-Ol CTENEHU U3 KOMIUIEKCHOTO YHCIia
2 |[IpumeHeHHE KOMITJIEKCHBIX YHCEeN JUIs pelieHus (GU3MUecKUX U TeOMETPUYECKHX 3a/1au. 2 [P 2
Coaep:xanue yueOHOro MaTepuaJia 2
1 |Harypanbnusie u uensie uucna. [Ipusnaku nemumoctu nenbix uucen, HOJl u HOK, ocratku mo 2 [P 1, ITP 2
HaTypaibHble 1 MOAYJII0, aTOpUTM EBKIIMIA 1)1 penieHus 3a/1ayax B IEJIbIX YnCax.
HeJIbIe YHeIa IIpakTHyeckne 3aHATHA 2
1 |(IIpumenenue nmpusHakoB aenumoctu nenbix yucen, HOJ[ u HOK, ocraTtkoB mo Mmoay:io, 2 I1P 2
anroputMma EBKIua 1t penieHus 3a1ad B 1eNbIX Yuciiax.
Conep:xxanue yueOHOro MaTepuaJia 2
Cucrembl 1 |Cucrema u cOBOKYNHOCTH YPaBHeHMI. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI CIIEACTBHS 2 I1P 4
pPalMoOHAJILHBIX, T 2
HPPAUMOHATLHBIX pPaKkTHYeCKue 3aHATHS
MOKA3aTeIbHBIX 1 |OcHoBHBIE METObI pellleHUsI CUCTEM M COBOKYIHOCTEH palioHaIbHBIX, UPPALUOHATBHBIX, 2 IIP 4
1 JorapugpMHUIECKHX MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX YPABHEHUIA.
ypaBHeHMii 2 |[IpuMeHeHHEe ypaBHEHUI, CHCTEM H HEPABEHCTB K PEIIEHUI0 MATEMATHYECKHUX 3a/1a4 ¥ 3a/1a4 2 ITP 10
W3 pa3INyuHbIX 00JacTel HAyKH U pealbHOM JKU3HH, HHTEPIIPETAlNs MOJYYEHHBIX PEe3yIbTaTOB
IIpakTH4eckue 3aHATHSA 6
3agaum ¢

napamMeTpaMu




1 |PauuoHaabHbIe, HpPpPalMOHAJIbHbIE, noxkasareJibHble, JorapupmMuyecKue | 1P 3, I1P 4,
TPUTOHOMETPHYEeCKHEe YPABHEHHUs, HEPABEHCTBA U CHCTEMBbI € IapaMeTPaMHM. I1P 9
2 |[locTpoeHHe H HCCJIEIOBAHNE MATEMATHYECKUX MO/IeJIeil peaJbHbIX CHTYAI[Hii C TOMOIILIO I1P 3, 11P 4
YPABHEHHIi, CHCTeM YPABHEHMI H HEPABEHCTB C MapaMeTPaMH.
IoBTOpEHME, IIpakTnyeckue 3aHATHS
06obwenue, 1 |OcHoBHbBIE IOHATHS M METOAbLI Kypca, 00001eHre M CHCTeMATH3AIMS 3HAHU TP 11
CHCTEeMAaTH3AMSA
3HAHUM
I'EOMETPUA
Copaepxxanue yueOHOro MaTepuasa
1 |Hcropusi pa3BuTHs IUIAHUMETPUH U cTepeoMeTpuu. IloBTopeHue mianumerpuu. Teopema o ITP 10
IIpoNopLUUOHANIbHBIX oTpe3kax. [lonodue TpeyronbuukoB. Teopema Menenas. Pacu€rel B ceueHusx
Ha BBIHOCHBIX YepTEkKax.
2 |OcHOBHBIE NPOCTPAHCTBeHHbIe (PUIYpbl. [IOHATHS cTepeoMeTpuu: TOUYKA, MpsiMasi, MIIOCKOCTb, ITP 10, ITP 11
npocTpancTBo. OCHOBHBIE MPaBUIa H300PaKEHUsI HA PUCYHKE TUIOCKOCTH, MAPAIJIEIbHBIX MPSIMbIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka.
3 |IToHsiTHS: mepeceKaONIUecs MJOCKOCTH, MepeceKaoluecs MNpAMas H  IJIOCKOCTh; [P 11
BBenenue B MOJIYIIPOCTPAHCTBO. MHOTOTPaHHUKH, H300pakeHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX (Uryp,
cTepeoMeTpHUI0 HECYIIECTBYIOIIUX OOBEKTOB.
4 |AKCHOMBI CTepeOMeTpPHH H TIepBble cJeAcTBUS U3 HHUX. CrocoObl 3aJaHusi NPSAMBIX U ITP 10
10cKocTel B mpoctpaHcTBe. O003HAUYEHUS MPSIMBIX U MJIOCKOCTEN
IIpakTH4eckne 3aHATHA
1 |(Ceuenms. M300paxkeHus cedeHMil nupamuabl, Kyba M NPU3MBI, KOTOPbIE MPOXOASAT yepe3 HX ITP 10, ITP 11
péopa. M3o0pakeHne mnepeceyeHusi MOJIYYEHHBIX IUIOCKOCTe. PackpammBaHMe MOCTPOSHHBIX
CE€YEHUI pa3HbIMU BETaMHU. METO1 CIIEIOB JJIsl TOCTPOEHUS CEUCHUM.
2 |CpoiicTBa nepecevyeHnii NpsIMbIX M M10ckocTel. [locTpoeHue cedenuii B nupamuie, Kyoe mno IP 12
TpéM Toukam Ha péOpax. Coz/laHue BBIHOCHBIX YEPTEXKEH U 3alKCh 1Iar0oB NOCTPOEHUSI.
Coaep:xxanue yueOHOro MaTepuaJia
B3aumHoe
pacionoKenue 1 |B3aumHoe pacmnoJio:keHue NMPSAMBIX B npocrpaHcTBe. CkpenuBarommecs npsmele. [Ipuznaku ITP 10, ITP 11
NPSIMBIX B CKPEILMBAIOIINXCS MPSIMBIX. I:IapannenLHLIe HpsAMble B IPOCTPAHCTBE. Teopema O CYLIECTBOBAHMH
npocTpancTBe U E€AMHCTBEHHOCTH MpSAMOM MapaiieNbHOM JaHHOM NpsSMOM, NpPOXOAsIIed Yepe3 TOuKYy

IPOCTPAHCTBA U HC JIexaliel Ha JaHHOU HpﬂMOﬁ. Jlemma o NEPCCCUCHUN TTapAJIJICIIbHBIX IMPSIMBIX




miockocThlo. [lapamiensHocTh TPEX NpsMbIX. Teopema o TpEX mapaienbHbIX MPSMBIX.

Teopema o ckpemuBawmuxcsa npsmbix. [lapamiensHoe npoektupoBanue. OCHOBHbIE CBONCTBA
MapajuleIbHOTO MpPOeKTUpOoBaHUA. M300pakeHue pasHbIX (UTYyp B MapajljieNIbHOM IMPOEKIIHUH.
IlenTpanpHas npoeKuus. YroJl ¢ COHaIPaBJIEHHBIMU CTOPOHAMM. YTOJI MEXAY IPSIMBIMU.

I1P 10

IIp

AKTHYECKHC 3aHATHUSA

3ajaunm Ha 10Ka3aTeJbCTBO W MCCJIeOBAHUE, CBSI3aHHbIE C PACHOJIOKEHHEM NPSMbIX B
MPOCTPAHCTBe.

ITP 5, I1P 6

[MapaiesbHOCTH
NPAMBIX
U IUIOCKOCTeM
B IPOCTPAaHCTBE

Conep:xanue yueOHOro MaTepuaJia

1

ITonsAaTHA: Napa/LUIeIbHOCTD NPAMOM M INIOCKOCTH B pocTpaHcTBe. [Ipu3Hak napamiensHocTn
npsiMOi U TuIocKocTH. CBOMCTBA NapalieIbHOCTU IPSIMOM U INIOCKOCTU. ['eomMeTpuueckue 3a1auu
Ha BBIYMCIICHHE U JI0Ka3aTeJbCTBO, CBS3aHHBIC C IApaUICIbHOCTBIO IPSAMBIX U IUIOCKOCTEH B
npocrpaHcTBe. llocTpoeHue ceueHus, NPOXOIAIIEro 4Yepe3 AAHHYIO IIPSAMYK0 Ha 4YepTexe H
[apajuIeJIbHOTO Ipyroi npsmoi. Pacuér otHomenui. [lapannensHas npoekuusi, IpUMEHEHNUE AJIs
IIOCTPOEHMs ceueHull KyOa u napaenenunena. CBoNCTBa NapajulesIenune1a U IPU3MBbL.

ITP 10, I1P 11

MapanneabHble miIockocTH. I[Ipu3Haku mnapamienbHOCTH JBYX Iulockocte. Teopema o
NapajuIeIbHOCTH U €IUHCTBEHHOCTH IUIOCKOCTH, IMPOXOJALIEH Uepe3 TOUKy, HE MPUHAJIEKAILYI0
JAHHOM IJIOCKOCTH U ciiecTBUS U3 He€. CBOMCTBa NapajlyIesIbHBIX IJIOCKOCTEHN: 0 NapaJieIbHOCTH
MPSIMBIX NEPECEUEHMSI TIPU NEPECEUEHUN JBYX IMapaJICNIbHBIX IIOCKOCTENW TPEThel; 00 oTpe3kax
MapajuIeNIbHBIX MPAMBIX, 3aKJIIOUEHHBIX MEXAY NapauIeIbHBIMU IUIOCKOCTSMH; O IEPECEYEHUHU
MPSIMOM € IBYMSI NapaJuIeIbHBIMH MJIOCKOCTSIMHU.

IlepneHauKyJIAPHOCTH
NPAMBIX U IIOCKOCTEl
B IPOCTPAHCTBE

Conep:xxanue yueOHOro MaTepuaJia

1

IloBTOpenue: Teopema IIndaropa Ha MIOCKOCTH, TPUIOHOMETPUHA MNPAMOYIO0JLHOIO
Tpeyroibuuka. CpolicTBa Ky0a M NpSAMOYroJbHOTO Mapaijenenunena. lleprnenaukynspHOCTb
IpsAMOM M IUIOCKOCTH. IIpU3HaK mepneHauKyIsApHOCTH MPSAMOM M IUIOCKOCTU. Teopema o
CyLIECTBOBAHUM W €IMHCTBEHHOCTH MPSIMOW, MNPOXOIAIIEH dYepe3 TOYKYy IIPOCTPaHCTBA H
NEPIEHIUKYIIIPHOM K  IUIOCKOCTH. Ilmockocth W NEpHEeHAMKYISApHBIE WM IpsMas B
MHororpanHukax. [leprneHaukynsp u HakioHHas. IlocTpoeHue mNepneHAMKyiaspa U3 TOYKH Ha
npsmyto. Teopema o TpéX nepneHuKyisipax (mpsmasi 1 oopaTHas)

IP 11

AKTHYECCKHC 3aHATHUSA

Bbruncienne JJIMH OTPe3KOB B Ky0e M NPSMOYIOJbHOM Mapajuieenumnene. YTrol MexAy
CKpeIlMBaOIUMUCA  npsAMbIMH.  [lOMCK  NEepHneHAMKYISpHBIX  NPSIMBIX C  TOMOINIBbIO

I1P 10




MEPIEeHIUKYISIPHBIX TUIOCKOCTEH.

OproronansHoe npoexTupoBanme. [locrpoenne ceueHuii Kyda, mpU3MBbl, TPABUIBHON MTUPAMUIBI
C MIOMOMIbIO OPTOTOHAJIBHOHN NMPOEKLIUH.

I1P 10

CuMMeTpusi B NPOCTPAHCTBE OTHOCHTEJIBHO IJIOCKOCTH. Ilnockoctn cummerpuil B
MHOrorpaHHukax. lIpu3Hak NEepHeHIUKYIAPHOCTH MPAMONM U IIOCKOCTH KakK CJEICTBHE
cumMerpuu. IIpaBunbHbple MHOrorpaHHukH. Pacdér pacCTOSHMM OT TOYKH 0 IJIIOCKOCTH.

ITP 10, ITP 11

4

Cnoco0bl ONMyCTHTH NMEPHEHAMKYJIAPbI: CUMMETPHUS, CABUI TOYKH IO INAPAJIJICIBHON IPSIMOM.
CaBur no HenapajuielnbHON NPSIMOM, U3MEHEHHE PACCTOSTHUI

ITP 11

Yribl 1 paccTosIHUA

Conep:kanue y4eOHOT0 MaTepuaJia

1

IloBTOpEeHHe: yrosm MexXay MpsSMbIMM Ha IUIOCKOCTH, TPUTOHOMETPHUS B IPOU3BOIBHOM
TPEYroJbHUKE, TEOpeMa KOCUHYCOB. IloBTOpEeHME: yrosm MeXay CKpEIIMBAIOIIUMUCA IPSIMBIMHU B
IIpOCTpaHCTBE. ['eoMeTpruuecKre METO bl BEIUUCICHUS yIila MEXAY NPSIMbIMU B MHOTOTPaHHUKAX.
JByrpansbii  yron. CBOWCTBO JIMHEHHBIX YIVIOB JBYIpaHHOro yria. llepnenaukyinspHsie
wiockocTd. CBOMCTBAa B3aMMHO NEPIEHIUKYIAPHBIX IUIocKocTel. [Ipu3Hak neprneHauKyispHOCTH
IUIOCKOCTEH; TeopemMa O NpsMOM IEPECceYeHMs BYX IUIOCKOCTEH IEPIEHIUKYISIPHBIX TPETbeH
wiockocTu. [IpsMOyronbpHBIN napamienenunen; KyO; HU3MEpeHHs, CBOWCTBA MPSIMOYTOJIHHOTO
napauiesaenunena. Teopema o AMaroHany NpsMOYroJbHOIO MapaJuleNIeAIea U CIEICTBAE U3 HEE.

ITP 10, ITP 11

HOBTOpeHI/IeI CKpCIIMBAOIMECA  IPAMBIC, napajjiCJIbHbIC  IIJIOCKOCTH B  CTAHAAPTHBIX
MHOI'OI'paHHHKax. Hapa mapajiCJbHbIX IUIOCKOCTEH Ha CKPCIHIUMBAOIIHUXCA IIPAMBIX, PACCTOAHUC
MCXKAY CKPpCHIMBAIOIIUMUCA IPSAMBIMH B HPOCTBIX CUTyalUAX. OHyCKaHI/Ie NEPNCHAUKYIIAPOB,
BBIYMCIICHUC paCCTOHHI/Iﬁ OT TOYKH JO TOYKH, HpHMOﬁ; IIJIOCKOCTH.

TP 10, TIP 11

IIp

AKTHYCCKHUE 3aHATUA

CTCPCOMeTpI/I‘{eCKI/Ie H TIPUKIAAHBIC 3aJa4d, CBA3aHHBIC CO B3aMMHBIM PACIIOJOKCHHUEM
IPSAMBIX U IIJIOCKOCTH.

TP 10, TIP 11

Beruucienue  paccTOSIHHM  MeKAY  CKPEIUMBAIMIMMUCA NPSAMBIMH € [OMOIILIO
NEePHEeHINKYJIAPHOH INIOCKOCTH. TpPEXTpaHHBIA yroi, HEpPaBEHCTBA [l TPEXTPAHHBIX YIJIOB.
Teopema Iludaropa, TeopeMbl KOCMHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIJIa. DJIEMEHTHI
cepuueckoil reoMeTpuu: reoIe3nYecKre JINHUM Ha 3emiie

TP 10, TIP 11

MHoOrorpaHHuKu

IIp

AKTHYECCKHC 3aHATHUSA




1 |Cucremaruszanusi 3HaHuii: MHOrorpanHuk 4 ero 3jemMeHTbl. [lupamuma. Bunmbr mmupamu. 2 I1P 10, ITP 11
IIpaBunbHas nupamuna. Ilpusma. Ilpsmad u HaknonHas npusmel. [IpaBunbHas npusma. [Ipsamon
napajuiefienune, NpsMOyrojbHbIA Mapaienenumnes, kKyo. Beimykibie MHororpannuku. Teopema
Olinepa. IIpaBunbHbIE U TOJIYIIPaBUIIbHBIE MHOITOTPAHHUKH
Conep:kanue y4eOHOT0 MaTepuaJia 2
1 (IlonsaiTHe BeKTOpa HA IUIOCKOCTH W B mpocrpaHcTrBe. CymMma U pa3HOCTh BEKTOPOB, IIPaBUIIO 2 ITP 10, ITP 11
napajuiesienune1a, yMHOKEHHE BEKTOpa Ha YHCIIO, pa3IoKeHUE BEKTOpa Mo 0a3ucy TpEX BEKTOPOB,
BexTope! B HE JICKAIINUX B OJHOU IJIOCKOCTH.
NPOCTpaHCTBE IpakTHYecKHe 3aHATHS 2
1 |CkansipHoe mnpousBeleHHe, BBIYHMCIEHHE YIJIa MeKAY BeKTOpaMH B MPOCTPAHCTBE. 2 ITP 10, ITP 11
[Ipocreiimue 3a1auu ¢ BEKTOpaMu
IMoBTOpEHUE, IIpakTHYeckue 3aHATHSA 2
0000menue 1 |O6o6maroiiee noBTOpeHNe MOHATHII U MeTO10B Kypca reomerpuu 10 kiacca, cucreMaTu3anus 2 I1P 10, ITP 11
H cucreMarTru3anus 3HaHuil. McTopusa pa3BUTHsS CTEPEOMETPUM KaK HAayKHM U €€ pojb B PAa3BUTHUU COBPEMEHHBIX
SHAHMM VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI
Copepxanue yueOHOIro MaTepuasa 2
1 (IloBTOpeHue: KOOpAMHATHI BEKTOPA HA IJIOCKOCTH M B IPOCTPAHCTBE, CKAIIPHOE MPOU3BEACHUE 2 ITP 10, ITP 11
BEKTOPOB, BBIYMCJICHUE YIJIa MEXAY BEKTOpaMH B IIPOCTPAHCTBE. YPaBHEHHUE MPSMOM,
MPOXOJAIIe uYepe3 JB€ TOYKU. YpaBHEHHE IUIOCKOCTH, HOpMallb, YpPaBHEHHE IUIOCKOCTH B
AHaHTHIECKAS oTpe3kax. BekropHoe mnpousBeneHue. JIuHeiHbIE HEPAaBEHCTBA, JMHEMHOE IPOrpaMMHUPOBAHUE.
reomerpus AHanuTHYecKue METOJbl pacyéra yriia MeXay MNPSIMbIMH M IIJIOCKOCTSMH B MHOTOTpaHHMKAaX.
@dopmysa pacCTOSHMSI OT TOUKH 10 TNIOCKOCTH B KOOpJAMHATAX.
IIpakTHyeckue 3aHATHSA 2
1 |HaxoxkaeHue paccTOSSHUI OT TOYKH /10 IVIOCKOCTH B Ky0e M MPaBUJILHOM MUPaMue. 2 ITP 10, I1P 11
IIpakTHYecKue 3aHATHSA 6
TMoBTopenue, 1 |CeyeHnnss MHOTOIPAHHUKOB: CTaHIApTHBIC MHOEOFpaHHI/IKI/I, METOJl CJIENOB, CTaHAAPTHBIC 2 ITP 10, ITP 12
oGoGIenHe IUIOCKOCTH, IEPECEHEHNs MPAMBIX M IUIOCKOCTEH. [lapannenbHble NOpsMble M IUIOCKOCTH:
N — N1apaJuIeJIbHbIE CEYEHMsI, PACUET OTHOIIEHUH, YIJIbl MEXAY CKPEIMBAIOIUMHUCS MPSIMBIMU
SHAHM 2 |llepneHIMKYJSIpPHbIe TMPpsiMble M IJIOCKOCTHM: CTaHJAPTHBIE TMAapbl MEPHEHIUKYIAPHBIX 2 P 11

IJIOCKOCTEN M TPSIMBIX, CUMMETPUM MHOIOTPAHHUKOB, TEOpeMa O TpEX MNEpIEeHINKYIsIpax,
BBIYMCIICHMS JIJIMH B MHOT'OI'PAHHUKAX.




IToBTOpPeHue: 1uIOmAaAX MHOTOYIOJIBHHUKOB, (DOPMyJIbl I IUIOINAACH, COOOpakeHUs MOJ00uUs.
[Inomanu cedeHW MHOIOIPAaHHUKOB: IUIOIIAAM IIOBEPXHOCTEM, pa3pe3aHuss Ha 4YacTw,
COOOpaKEHHS TIOTOOMS

ITP 10, ITP 11

O0LéEM
MHOTOIPaHHHKA

IIp

AKTHYCCKHC 3aHATHSA

O0béMm Tena. OOBEM NPSIMOYTOJIBLHOTO TMapajulesienunena. 3aaadyd o0 yABOCHHMH Kyba, o
KBagparype Kyba; o Tpucekiuu yriaa. CTepeoMeTpuyecKkue 3ajaud, CBsA3aHHbIE C 00BEMOM
MPSIMOYTOJIBHOTO NapaJuieenune/ia.

ITP 8, I1P 10,
P 11

IIpuknagupie  3agaum, CBSI3aHHbIe C  BbIYHCJIeHHeM 00béMa  NPSAMOYIOJILHOIO
napauiejgenunesa. OO0véM npsmoil npusmbl. CrepeoMeTpuyeckue 3aladd, CBSI3aHHBIE C
BBIUUCIICHUEM O0BEMOB MpsiMOW Mpu3Mbl. [lpukianHeie 3a1a4n, CBI3aHHBIE ¢ 00BEMOM MPSIMOM
IIPU3MBI.

ITP 10, ITP 11

Boiuncienne 00HEMOB Tesl ¢ MOMONILIO ONpeneJéHHOro wuHTerpana. OO0bEM HAKIOHHOM
npu3Mbl, nupamuibl. Popmyna o0béma nupamuabl. OTHOIIEHHE OOBEMOB MHUPAMHUJ C OOIIKUM
yraoMm. CtepeoMeTpuyecKkue 3a7adud, CBS3aHHble ¢ 00BbEMaMH HAKJIOHHOM INPU3MBbI, MUPAMMUJIBI.
[Ipuknanueie 3amaun mo teMe «OO0BEMBI Tem», CBSI3aHHbIE C OOBEMOM HAKIOHHOW MPU3MBIL,
nupamuibl. [Ipumenenne o0bEMOB. BoluniciieHne pacCTOSHUS 10 MJIOCKOCTH

TP 10, TIP 11

Tesa BpaueHus

Coaep:xxanue yueOHOro MaTepuaJia

1

Hununapuyeckasi NOBEPXHOCTb, OOpa3ylolue MWJIMHIPUYECKON moBepxHocTU. [lummump.
[Ipsmoii kpyroBoit twmiuHap. Ilnomans moBepxHocTu IuMHApa. KoHuWYeckas MOBEPXHOCTb,
oOpasyromue koHuuyeckod moBepxHocTH. Konyc. CedeHue KOHyca IJIOCKOCTHIO, MapaiieIbHON
TJIOCKOCTH OCHOBaHMS. Y ceU€HHBIN KOHYC. M300paskeHrne KOHYCOB M YCEUEHHBIX KOHYCOB.

P 11

IIp

AKTHYCCKUEC 3aHATUA

Iiiomans 60KOBOIT MOBEPXHOCTH M MOJIHOW MOBEPXHOCTH KOHYca. CTepeoMeTpHUYCSCKUE 3a/1a41
Ha JI0Ka3aTeJIbCTBO W BBIYHMCICHHE, TOCTPOSCHHEM CEUeHHMH NMIMHApa, KoHyca. [lpukmamgHblie
3aJ1a4M, CBSI3aHHBIC C IIHTHHPOM.

TP 10, TIP 11

Cdepa u map. Ilepecedenue chepsl U mapa ¢ IWIOCKocThio. Kacanue mapa u cepbl MI0CKOCTHIO.
Buna u uzobpaxenue mapa. Ypasuenue cepsl. [Inmomans chepsl u e€ yacreir. Cummetpust chepsl
u mapa. CrepeoMeTpuyuecKre 3a7aud Ha JOKA3aTENbCTBO M BHIYUCIICHHE, CBS3aHHbBIE cO chepoil u
1apoM, TOCTPOEHUEM WX CEUCHUM ITIOCKOCTHIO

IP 11

IIpukiaanHblie 3axa4M, CBsA3aHHBIE €O cdepoil M mapoM. IloBTopeHHE: OKpPYKHOCTH Ha
IINIOCKOCTH, BBIYMCIICHHA B OKPYKHOCTHU, CTAaHIAPTHBLIC 1'[0}1061/15{. Pazmmunnie KOM6I/IHaHI/II/I TEJI
BpAIllEHUs] 1 MHOTOTPaHHUKOB. 3a1auu 1o TemMe «Tesla M MOBEPXHOCTH BPAILICHUSI.

P 11




Conep:kanue y4eOHOT0 MaTepuaJa 2
1 |O0bém umaunapa. Teopema 00 00BEMe mpsimoro uuiauHApa. Ilnomaan OGOKOBOM M MOJHOM 2 [P 11
MOBEPXHOCTH LWIMHApA. BbrurcieHne oOBEMOB Tel C MOMOIIBIO ONPEACIEHHOTO HWHTErpaa.
O06BEM konyca. [Inomanu 60KOBOM M MOJHONW NOBEPXHOCTH KOHYCA.
Inomanu IIpakTnyeckue 3aHATHS 2
TOBEPXHOCTH 1 (Mpukaagubie 3aga4u M0 TeMe «O0LEMBI M ILUIOIIAAM NMOBepXHOCTEH Ted. O0bEM mapa u 2 ITP 10, IIP 11
H 00BEMBI KPYTIIbIX IAPOBOro cekTopa». Teopema 06 06béMe mapa. [lnomans cheprl. CTepeoMeTpHUIECKHE 3a1auu,
Tea CBA3AHHBIE C BBIYMCIIEHUEM 00BEMOB 1APa, IAPOBOTO CEIMEHTA, MIAPOBOTO ceKTopa. IIpuKiaanbie
3agaun 1o TeMe «OO0BEMBI Te», CBA3aHHBIE ¢ 00BEMOM IIapa ¥ TIomaabko chepsl. COOTHOLICHHUS
MEXy TUIOIIAASMHU TTOBEPXHOCTEH M 00bEMaMu mogoOHbIX Ten. [1ogo0HbIe Tena B mpOCTpaHCTBE.
N3menenne o0béMa mpu monoduu. CTepeoMeTpuvecKHue 3a/iadyd, CBSI3aHHBIC C BBIYMCICHUEM
00BEMOB TeJ U TUIOMIAIeH TOBEPXHOCTEH.
Coaep:xanue yueOHOro MaTepuaJia 2
1 |ABu:kenusi mpoctpaHcTBa. OToOpaxenus. [[Bwkenuss u paBeHcTBO ¢uryp. OOmme cBOHCTBa 2 P 11
JABuKeHUs JBYDKEHUH. Bubl JBIWKCHHUU: MapajuleibHBIN TIEPEHOC, ICHTpalibHAs CHUMMETpPHUS, 3epKajbHas
CHMMETpHs, MOBOPOT BOKpYyr mpsimoil. IIpeoOpazoBanust momoOms. [lpsimas u chepa Ditnepa.
['eomerpuueckue 3a1aun Ha MPUMECHEHUE JIBUKCHUSI.
IToBTOpEHHUE, IIpakTnyeckue 3aHATHSA 2
00o0menue 1 |O0obmaromee mnoBTOpeHHe TOHATHH M MeTOoA0B Kypca reomerpunm 10-11 kuaaccos, 2 ITP 10, ITP 11
U cUcTeMaTH3alus cucreMaTH3anus 3HaHui. VcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKu U €€ pojib B pa3BUTHH
3HAHUH COBPEMEHHBIX HH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHUI
BEPOSITHOCTDb U CTATUCTHUKA
Conep:xxanue yueOHOro MaTepuaJia 1
Juaementsl Teopun (1 |I'pad, cesa3ubli rpad, mpencraBieHue 3agadd ¢ moMmolnbio rpada. CreneHb (BalICHTHOCTH) 1 I1P 12
rpagos BepmuHbl. [lyte B rpade. llemn u mwmxnel. ['padpr Ha mmockocTu. [lepeBo ciydaifHOTO
IKCIEPUMEHTA.
Cayuaiinbie onbiThl, (Conep:kanue yueOHOro MaTepuasia 1

cJay4yaiiHble COOBITHS U
BEPOSAITHOCTH COOBITHIA




1 |Cayuaiinble 3KcnepUMEHTHI (OMBITHI) M cJaydyaiiHble COOBITHSI. DJIEMEHTApHBIC COOBITHS [P 12
(ucxompl). BeposTHOCTH  ciaydailHOrO coObITHS. BeposTHOCTH COOBITUH B ONBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
Onepanun IIpakTHYecKue 3aHATHS
HaJg MHoxkecTBaMu (1 |[lepeceueHue, 00beliHEHHE MHOKECTB M COOBITHIi, MPOTUBONMOI0KHbIEe cOObITHSI. DopMmyIa I1P 12
U COOBITHSIMH. CJIOKEHUS BEPOSTHOCTEN Y CIIOBHAs BEPOSITHOCTh. Y MHOKEHHE BeposiTHOCTEN. DOopMyIia yCIOBHOU
CiioxkeHue u BepositHocTH. Dopmyna mostHol BeposiTHocTH. Dopmyna baiieca. HezaBucumpie coObITHS
YMHOKeHH e
BEpPOSAATHOCTEI.
YcaoBHas
BEPOSTHOCTD.
He3zaBucumpbie
coOBITHA
IIpakTH4eckue 3aHATHS
J1eMeHTBI 1 |DaemenTbl KomMOMHATOpUKH. KomOumHaTopHOE€ T™paBWiIO YMHOXKEHHA. llepecTaHoBKM U [P 12
KOMOHHATOPHKH dakropuan. Yucno coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HetoToHa.
Cepun IIpakTHyeckue 3aHATHS
nocjaenoBaTeJbHbIX |1 |buHapHbli caydaiiHblii onbIT (MCHbITaHUe), ycneX M Heyaaua. HesaBucuMble HCTIBITaHHUS. I1P 12
HUCNBITAHUH. Cepus HE3aBUCUMBIX UCIBITaHUH /10 iepBoro ycnexa. Cepust HE3aBUCUMBIX UCHIBITaHUM bepHymu.
HUcnbrranus CayvaiiHplii BBIOOp W3 KOHEYHOH cOBOKymHOCTH. [IpakThueckass paboTa ¢ HCIOJIb30BaHUEM
Bepnyaiu. ANEKTPOHHBIX TaOJIHNIL
Cayuaiinbiii BIOOD
U3 KOHEYHO
COBOKYITHOCTH
Conep:xxanue yueOHOro MaTepuaJia
1 |Cayuaiinas BeqmumHa. Pacnpenenenue BeposiTHocTed. /lnarpamma pacmpenenenus. Onepauuu [P 12
Cayuaiinbie HaJ ClydaiHbIMM BenuuunHamu. Ilpumepsl pacnpenencHuil. bunapHas ciydaliHas BeIUYMHA.
N ——_— I'eomeTrpuueckoe pacnpenenenve. buHomuanbHOe pacnpeneneHue. MaTemMaTHUeCKOe OXHUAAHUE

U pacnpeeieHus

ciny4yaiiHoil BennuuHbl. COBMECTHOE pachpeereHue ABYX Cily4yalHbIX BenuuyuH. HeszaBucumbie
ciydaiiHple BeJWYMHBI. CBOWCTBA MaTEMATHYECKOTO OXWJAaHWSA. MaTeMaThudeckoe OKHIAaHue
OWHApHOW  CIy4ailHOH  BeNMWYMHBL. ~ MaTeMaTH4ecKoe OKHUJaHHUE TIeOMETPHUYECKOro U

OMHOMUAIBHOTO pacrpeaeNeHui.




IIpakTHYeckne 3aHATHSA 2
1 [Jducnepcuss M CcTaHAApTHOe OTKJIOHeHMe. Jlucrepcust OMHApHOM CilydyallHOM BEJIMYMHBL. 2 1P 12
CpoiicTBa aucrnepcud. MareMaTH4ecKoe OXKHMJaHUE TIPOU3BENICHUSI U JHCIEPCHS CYMMBI
HE3aBHCHUMBIX CIIydallHbIX BeJWYMH. Jucnepcus OMHOMuanbHOro pacnpezeneHus. [Ipaktudeckas
paboTa ¢ UCIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHII.
Conep:xanue yueOHOro MaTepuaJia 1
1 |BbiOoopounblii MeToa ucciaenoBanuii. HepaBenctso YeObnméBa. Teopema YeOwiméa. Teopema 1 ITP 12
3aKOH GOJIbIINX YHCET Bbeprynnn. 3akoH O0JIBIIMX YUCEl.
IIpakTHYyeckue 3aHATHSA 2
1 |IIpakTuyeckasi padoTa ¢ HCIOJIb30BAHMEM YJIEKTPOHHBIX TAGIMIL 2 IP 12
Coaep:xanue yueOHOro MaTepuaJia 1
1 [I'eHepajbHasi COBOKYNHOCTb W CJy4yailiHas BbIOOpKa. 3HAKOMCTBO C BbIOOPOYHBIMU 1 [P 12
DJIeMeHThI xapakTepucTukamu. OLIEHKa CpEeIHEro W JUCIEPCUU T'E€HEPATbHONW COBOKYIMHOCTH C IOMOIIbIO
MaTeMaTH4ecKoii BBEIOOPOYHBIX XapakTepucTuK. OTCHHBaHUE BEPOSTHOCTEH COOBITHI 0 BeIOOpKE. CTaTncTHdecKas
CTATHCTHKHU runoresa. [IpoBepka npocTeinumx runores ¢ HOMOIIbIO CBOWCTB M3YYEHHBIX paclpeeseHui.
IIpakTH4eckue 3aHATHS 2
1 ‘HpaKanecxaﬂ padoTa ¢ UCNO0JIb30BAHUEM NIEKTPOHHBIX TA0IHII 2 [P 12
HenpepbiBHbIC IIpakTH4eckue 3aHATHSA 2
ciay4yanHble v
T 1 |Ilpumepbl HempepbIBHBIX COy4YaliHbIX BeJdWYMH. @OyHKIMA IUIOTHOCTH BEPOSITHOCTH. 2 IP 12
(pacmpenesenust) PaBHomepHOoe pacnpenenenue. Ilpumepsl 3amad, NOPUBOASIIMX K IOKa3aTeIbHOMY H K
l'lOKa3aTeJ'll>H0eI/[, HOpPMaJbHOMY  pacnpezeneHusM. DyHKIUS  IUIOTHOCTHM  BEPOATHOCTH  IOKA3aTEIBHOIO
acnpezenenus. OyHKINS MIIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacrpe/iesieHus
HOpPMAaJIbHOE pactipelt YHEI p p pactipen
pacnpeneaeHust
IIpakTH4eckue 3aHATHSA 2
Pacnpenenenne 1 |[MocaenoBaTeIbHOCTH OMHOYHBIX HE3ABHCHMBIX COOLITHIA. [IpuMep 3a1a4u, IpUBOAALIEH 2 IP 12
Iyaccona K pacrpeenenuto Ilyaccona. IIpakTuueckas paboTa ¢ HCIIOIb30BaHUEM DIEKTPOHHBIX TAOIIHIY
CBSI3b MeKIy Conep:xanue yueOHOro MaTepuaJia 2
CJyqailHBIMH 1 |KoBapmamusi aByx cayvaiinpix BeaunuuH. Koopoumuent koppemsiun. CoBMeCTHBIE 2 [P 12
BCJIM'INHAMUA HAOJMIOACHUsT JBYX BeNWYMH. BpIOOpouHbIM ko3¢ duimeHT koppemsnuu. Pazmuume Mexay




JINHEHOM CBSI3bI0 U TPUYMHHO-CIIC/ICTBEHHOM CBS3bI10. JIMHEIHas perpeccus.

O0o0menue u
CHCTEMATH3AINA
3HAHUN

IIpakTHyeckne 3aHATHSA 2
1 \HpaKanecxaﬂ padoTa ¢ HCT0JIb30BAHUEM IEKTPOHHBIX TA0JIMI 2 I1P 12
Conep:xanue yueOHOro MaTepuaJia 2
1 |(IIpencraBieHue AAHHBIX C MMOMOIIBIO TaOJIUI] U AUArpaMM, OMUCATeNbHAs CTATUCTUKA, OMBITHI C 2 TP 13

PaBHOBO3MOXKHBIMH  3JICMCHTAPHBIMUA  COOBITHSIMH, BBIYHCICHUE BEPOATHOCTEH COOBITHI C
npuMeHeHueM (opmyn u rpaguueckux METOJOB (KOOpIMHATHas MpsMas, IepeBO, AUarpaMma
Diinepa), cilydailHble BEJIIMYMHBI M PACIPEICICHHUS, MaTEMaTUYeCKOe OXHUIAAHHE CIIy4dailHOM
BEJIMYHHBI.




3. YCJIOBUS PEAJIM3AIIMU TPOT'PAMMBI YYEBHOT'O ITPE/IMETA
3.1. Tpe6oBaHHs1 K MUHUMAJILHOMY MaTE€pPHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0

Jis peanu3any IporpaMMbl Y4eOHOTO TpeMeTa MPEayCMOTPEHBI CICAYIOUINE CIIeUAIbHBIC
MTOMEIICHUSI.

Kabuner MmaTeMaTHyeckux AucHUIUIMH (232 ayn., yueOHbIi kopiyc Ne 1). YueOHas ayauTopust
npeaHa3HaueHa Ui TPOBEACHUS MPAKTHUECKUX M TCOPETUYCCKUX 3aHATHHA, TEKYIIETO KOHTPOJS H
MIPOMEKYTOUYHOH aTTECTAIMH, TPYIIOBBIX U MHAWBUIYATbHBIX KOHCYIbTAIHH.

CrnenuanbHbli KaOMHET CIIOCOOCTBYET TOBBIIMICHUIO J(PQPEKTUBHOCTH Yy4eOHOro IMpoliecca,
OpPraHM3alMd CAMOCTOSTEIBHOH M TBOPYECKOW JEATEIFHOCTH OOYYarOIINXCS, Pa3BUTHUIO MHTEpeca K
JMCIUTUTITHAM.

OobopynoBanue yueOHOro kaduHera:
Kadenpa.

[Tapra yuenuueckas.

Cron nnst mpenoiaBaTessi.
Cryn ydeHUYEeCKUM.

[xad.

arwONE

Y4eOHo-HaAr/IsIIHBIE IOCOOUSI:

1. HaGop 4epTexHbIX HHCTPYMEHTOB JJIsi pa0OThI Y JOCKH.
2.Habop maTemMaTH4ecKux TaOJIHII.

3.Mogenu reomeTpudeckux Quryp.

TexHuuyeckue cpeacTBa 00yYeHHUsI:

1. KoMITIeKT MymbTHMEIMHHOTO 000pyI0BaHMs (IIPOSKTOP+HIKPaH).
2. Kommbrorep.
3. Komriuiekc MHTEpaKTUBHBIN.

IIporpammHoe o0ecnieueHue:
Microsoft Windows 7, Microsoft Office 2007, Mozilla Firefox.

JUis  TmpoBeleHUS TEOPEeTHMUECKUX 3aHATUH C TrpynmaMud  OOJNBIION  YMCIIEHHOCTH
HCIOJIb3YIOTCS JIEKIIMOHHBIE ayauTopun (kab.235, kab. 237., yueGHbIi kopyc 1).

OobopynoBanune kadunera 235:

1. Jlocka kiiaccHasl.

2.Kadenpa.

3.Kpecno aynuropHoe

4.Crton Ui npenojgaBatessl.

5.Cron-napra.

6. Ctyn nms npenoaaBates.

Texnuuyeckue cpeacTa o0yueHHsI.

1. OkpaH HaCTEHHBIH.

2.IIpoextop ACER X128H.

Oo6opynoBanue kadunera 237:
1. JTocka kitaccHas.

2.Kadenpa.

3.1lapra yueHndeckas.

4.Cron mpernogaBaTes.

5.CTyn y4yeHHUECKUH.



6. Tymba.

TexHuuyeckue cpeacrsa 00y4eHusi:

1. OkpaH.

2.1IpoekTop.

3. HoyTOyk nepeHOCHOH.

IIporpammuoe odecneuenne. Microsoft Windows 7, Microsoft Office 2007, Legamaster e-
Board Touch, Mozilla Firefox.

Jlis  caMOCTOSITENIbHOM paboThl 00YyYaroIIMXCS MMEETCs YUTAIbHBIN 3an (Meauareka) ¢
BBIXOIOM B ceTh HHTEpHET (Ayn. 111 yueOHsii kopmyc Nel).
1. O6opynoBanmue:
1.1. Konnenrpatop D-Link 16-port,
1.2. Cepgep Fujitsu RX100S7,
1.3. Konuposansuslii anmapat Canon ir2520 (¢popmar A3),
1.4. ITpunTtep nazepusniii Kyocera FS-1120DN,
1.5. [IpunTep HBETHOH,
1.6. MonuTop 19" LCD LGM-W1934S BN (5 mit.),
1.7. Monutop ASUS 17" LCD (1 mt.),
1.8. MonwuTop 19” topview A1981Wx (4ur.)
1.9. Cucremnsiit 610k Intel Celeron 430 (7 mir.),
1.10. Cucremnsiii 610k Intel Celeron 430 1800/ DIMM 1Gb/HDD 160Gb,
1.11. Cucremnsiii 610k Intel Core i5 4096, 500Gb DVD-RW,
1.12. Croibl KOMIIBIOTEPHBIE,
1.13. CTobl KOMIIBIOTEPHBIE YTIIOBBIE C TyMOAMH,
1.14. Crynbs, mkad,
1.15. Crennax A JUCKOB.
2. IIporpamMmmHoe obecneveHue:
2.1. Microsoft Windows 7,
2.2. Microsoft Office 2007,
2.3. Lazarus,
2.4. ABC Pascal,
2.5. Microsoft Visual Studio Express,
2.6. FreePascal,
2.7. FreeProlog,
2.8. NI LabView,
2.9. FreeBasic,
2.10. MySQL,
2.11. Far manager,
2.12. Mozilla Firefox.

3.2. UndopmanuonHoe odecneyeHne 00yueHus
Ilepeyenb pexoMeHayeMbIX Y4eOHbIX u3AaHuii, WHTepHeT-pecypcoB, [I0NOJHUTEILHOI
JIUTEPATYpPbI

OcHoBHas1 JInTepaTypa

DJIeKTPOHHbIE U3IAHUSL.

1. Mepsnsik, A. I'. MaremaTtuka. Anrebpa u Hauana MareMaTudeckoro aHanu3za. 10 kiacc :
yriyonéHHbIi ypoBeHs : yueOHuk / A. I'. Mep3ansk, . A. Homuposckuii, B. M. IlonskoB. — 6-e u3.,
crep. — Mocksa : Ilpocsemenue, 2022. — 480 c. — ISBN 978-5-09-087877-7. — Tekcr :

AIIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-0MOIMOTEYHAS cUcTeMa. — URL:



https://e.lanbook.com/book/360725 (nara o6pamenus: 11.03.2025). — Pexum gocTyma: ajasi aBTOpU3.
M0JIb30BaTENEH.

2. Mepsnsik, A. I'. MaremaTtuka. Anredpa 1 Hayajla MaTeMaTH4ecKoro aHanusa : 11 kiacc
. yryonéHHpld ypoBeHb : yueOHuK / A. I'. Mepsnsk, /. A. Homuposckuii, B. M. IlomsikoB ; mon
penakuueit B. E. Tlogonbckoro. — 5-e u3z., crep. — Mocksa : IIpocemenue, 2022. — 412 ¢. —
ISBN 978-5-09-087874-6. — TekcT : 2yeKTpOHHBIH // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/360722 (nata oOpamenusi: 11.03.2025). — Pexum gocryma: s
aBTOPU3. NOJIb30BATEINECH.

3. Mep3msix, A. I'. Maremaruka. ['eomerpust: 10-ii knacc: yriayOn€HHBIH ypOBEHb :
yueonuk / A. I'. Mep3msxk, [I. A. Homuposckuii, B. M. [Tonskos ; non pegakuueii B. E. ITononsckoro.
— 7-e m31., crep. — Mockaa : [Ipocsemenue, 2023. — 272 ¢. — ISBN 978-5-09-103609-1. — Texkcr
: AJICKTPOHHBIN /l Jlanb : AJICKTPOHHO-OMOIMOTEYHAS cucTeMa. — URL:
https://e.lanbook.com/book/334475 (mata obpamenus: 11.03.2025). — Pexum gocTyma: ajs aBTOpH3.
0JIb30BaTENEH.

4. Mepsnsik, A. I'. Maremaruka. ['eomerpusi: 11-i1 kiacc: yriiyOn€HHBIA YPOBEHb :
yueonuk / A. I'. Mep3nsxk, [{. A. Homuposckuii, B. M. Ilonskos ; mox penakuueit B. E. [Tomonsckoro.
— 7-e m31., crep. — Mockaa : [Ipocsemenue, 2023. — 254 ¢. — ISBN 978-5-09-103610-7. — Texkcr
: AJICKTPOHHBIN // Jlanp : AJICKTPOHHO-O0MOJIMOTEYHAS cUcCTeMa. — URL:
https://e.lanbook.com/book/334478 (nata obpamienus: 11.03.2025). — Pexxum goctyma: ajis aBTOPH3.
M0JIb30BaTENEH.

JonosHUTE/ILHAS JIUTEpPATypa

1. baspun, U. U. Marematuka : Y4YeOHMK H TIPAaKTUKYM [JIi  CPEIHEro
npodeccuoHanbHoro oobpasosanus / WM. M. baBpun. — 2-e usn., nmepepab. um gomn. — Mocksa :
WznarensctBo FOpaiit, 2024. — 568 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
17016-0. — Texkct : anektponusli // OOpazoBarensHas miardgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/537152 (nara obpamenus: 11.03.2025).

2. Bboromonos, H. B. Anre6pa u Hauana ananusza : yueOHOe mocoOue AJii CpeaHEro

npodeccuonanbHoro oopasosanus / H. B. boromonoB. — Mocksa : U3znatensctBo FOpaiit, 2024. —
240 ¢. — (ITpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-09525-8. — Tekct : 31eKTpOHHBIN

/I ObpazoBarenvHas tiatdopma HOpaiitr [caiit]. — URL: https://urait.ru/bcode/536960 (nara
obpamenus: 11.03.2025).
3. I'yceB, B. A. Teomerpus : ydeOHOe mocobwe Mg CpeaHero mpodeccHOHaTLHOTO

obpazoBanus / B. A. I'yces, U. b. Koxyxos, A. A. IlpokodseB. — 2-e u3a., ucnp. u gomn. — MockBa :
NznarensctBo HOpaiit, 2024. — 280 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
08897-7. — Tekcr : snekTpoHHbI // OOpazoBarenbHas miatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/541432 (nara obpamenus: 11.03.2025).

HNudopmanuonHbie pecypchbl HHPOPMANHOHHO-TEJTEKOMMYHHKAIMOHHON CETH HHTEPHET
1. ®enepanbHblii  IIEHTp HHPOPMAIMOHHO-00Pa30BATEILHBIX PECYpCOB. — PexuM  gocTyma:
www.fcior.edu.ru
2. Equnas xosutekiust 1(poOBBIX 00pa3oBaTeNbHBIX pecypcoB. - Pexkum moctyma: Www.school-
collection.edu.ru
Bce mpusioskenus k razete «1 ceHTIOps». - Pesxkum moctyma: Www.1september.ru
4. Enunas KOJUICKIHUS IUPPOBBIX 00pa30BaTebHBIX pecypcoB. - Pexkmm mocryma: http://school-
collection.edu.ru
OopasoBarenbubiii moptan «Pemry EI'D». - Pexxum goctyna: http://reshuege.ru/
6. OtkpsiThiil 6ank 3ananuit ®UITHN. - Pexxum nocrtyna: hitp://www.fipi.ru/content/otkrytyy-bank-

zadaniy-ege

w

o
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

Kontpons u omeHka pe3yabTaTOB OCBOCHHS Yy4YeOHOrOo TMpenMeTa OCYIIECTBISETCS
mpernojaBaTelieM B IMpolLlecce MPOBEACHUS NPAKTUUECKUX 3aHSATHH, TECTHUpPOBaHMs, a TakKke
BBITIOJTHEHUS O0YYArOIIMMICS] HHIUBUyaTbHBIX 3a/IaHUN, IPOEKTOB, HCCIICTOBAHUH.

Pe3ysabTarsl 00yyeHus
(IlpexMeTHBIE pe3yIbTATHI)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEeHKH
pe3yJabTaToB 00y4YeHust

c(hOpMHUPOBAHHOCTH MpeACTaBICHUI 0
MaTeMaTHKEe KaK YaCTH MHUPOBOIl KYJIbTYphI U O
MecTe MaTeMaTHKU B COBPEMEHHOM

UMBUJIM3ALMU, O CHOCO0ax OmMCcaHud Ha
MaTeMaTUYeCKOM SI3bIKE SIBJICHUH pPeaTbHOTO
MUDA,

BBITIOJTHEHUE 3a/IaHUN B TECTOBOH (opme;
BBIIIOJIHEHUE YITPAXKHEHUI

c(OpMHPOBAHHOCTH NIpEACTABICHUI 0
MaTEMaTHUYECKUX TMOHATUAX KaK O BAYKHEHIIMX
MAaT€MaTHYeCKUX  MOJENSAX,  MO3BOJIFOLIMX
ONKCHIBATh M H3Yy4aTb pasHble IPOLECCHl U
SIBJICHMS; ITIOHUMaHUE BO3MOKHOCTH
aKCUOMaTHYECKOT O IIOCTPOEHUS
MAaTE€MaTHYECKUX TEOPHI;

BEITIOJTHEHUE 3a/IaHUN B TECTOBOH (opme;
BBINOJIHEHUE YIIPAKHEHU I

BJIAJICHUE  METOJAMH  JIOKa3aTeIbCTB U
QITOPUTMOB PEIIEHUS; YMEHUE HUX MPUMEHSTH,
MIPOBOJIUTH JI0KA3aTEIbHBIE PACCYXKIACHUS B XOJI€
penieHus 3auay;

BEITIOJTHEHUE 3a/IaHUN B TECTOBOH (opme;
BBINOJIHEHUE YIIPAKHEHU I

BJIAACHUC CTAaHAAPTHBIMH IIPUCMAMU PCHICHUSA

pairOHAJIbHBIX u HppaliOHAJIbHbIX,
IIOKa3aTCJIbHBIX, CTCIICHHBIX,
TPUTOHOMETPHYCCKUX ypaBHeHPIfI 1 HCPABCHCTB,
nux CHUCTEM, HCITIOJIB30BaHHUC TOTOBBIX

KOMIIBKOTCPHBIX IIPpOrpamM™Mm, B TOM YHUCIIC JIA
IIOHUCKa nyTn peicHuA n HIUTIOCTpaln
pCeUICHUA ypaBHeHI/II\/’I 1 HCPABCHCTB,

BBITIOJIHEHHUE 33JJaHUI B TECTOBOM (popMme;
BBINIOJIHEHUE YIIPAKHEHU I

c(hOpMUPOBAHHOCTD MPEICTABICHUI 00
OCHOBHBIX  MOHATUAX, UAEIX M  METOJAaX
MaTeMaTHYeCKOro aHaJIN3a,

BBITIOJTHEHHE 3aJ]JaHUI B TECTOBOM popme;
BBINIOJIHEHUE YIIPAKHEHU I

BJI/ICHUE OCHOBHBIMHU INOHATHAMH O IUIOCKHUX U
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHUX (Urypax,
X OCHOBHBIX CBOMCTBax; C(OPMHPOBAHHOCTh
YMEHHMsI paclio3HaBaTh Ha YEepTEkKax, MOJENSIX U
B pEaJbHOM MHpE TeOMeTpUUYecKHe (GUTypBHI;
MIpUMEHEHNE W3Y4YEHHBIX CBOMCTB
reoMeTpHUeCcKuX (GUryp u GopmyI JUis pereHus
reOMEeTPUYECKUX 3aJ1a4 U 3ajjad C MPaKTUYECKUM
COJIEP/KAHUEM;

BBHITIOJTHEHUE 33/IaHUN B TECTOBOI (opMme;
BBINOJHEHUE YIIPAKHEHUI

c(hOpMHUPOBAHHOCTH MpeACTaBICHUI 0
npoiieccax u SIBJICHUSIX, UMEIOIITIX
BEPOSITHOCTHBIM XapakTep, O CTAaTUCTUYECKHX
3aKOHOMEPHOCTSIX B peallbHOM MHpe, 00
OCHOBHBIX TOHSATHSIX DJIEMEHTAPHON TEOPUHU

BBITIOJTHEHHE 3aJ]JaHUI B TECTOBOU (popme;
BBINOJIHEHUE YIIPAKHEHU I




BEPOATHOCTEH; YMEHUN HaXOJUTh U OLICHUBATH

BEPOSTHOCTH  HACTYIUICHHS ~ COOBITHH B
IIPOCTEHIINX  IPAKTUYECKHX  CUTyalUsX U
OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX
BEJINYUH;

BJIaJCHUC HAaBbIKaMH HCIIOJIB30BaHUSA TOTOBBIX
KOMIIBIOTCPHBIX IIPOrpaMM IIpHU PCIICHUN 3a1a4,

BBITIOJTHEHUE 3a/IaHUN B TECTOBOH (opme;
BBIITOJIHEHUE YITPAXKHEHUI

c(hOpMHUPOBAHHOCTH MpECTaBICHUI 0
HE00XO0IMMOCTH JI0Ka3aTeJIbCTB pu
000CHOBaHWU MAaTEMAaTUYECKUX YTBEPKICHHUUA U
pOJIM aKCUOMATHKU B MTPOBEJACHUM JEAYKTUBHBIX
pacCyXIeHHI

BBITIOJTHEHUE 33/IaHUN B TECTOBOM (popme;
BBIIIOJIHEHUE YITPAXKHEHUI

c(OpPMUPOBAHHOCTh MOHSITUMHOIO ammapara Io
OCHOBHBIM  pasjiefiaM Kypca MaTeMaTHKH;
3HAHUUA OCHOBHBIX TeopeM, GopMyl U YMEHHS
WX TIPUMEHSTh; YMEHHS JOKa3bIBaTh TEOPEMBI U
HAXOJUTh HECTaHJAPTHBIE CIOCOOBI pELICHUS
3ajay;

BBITIOJTHCHHUE 33]JaHUI B TECTOBOU (opme;
BBITIOJIHEHUE YITPAXKHEHUH

chOpPMUPOBAHHOCTh ~ YMEHHH  MOJEIHPOBAThH
peanbHbIE CUTYallMH, UCCIIEIOBATh MOCTPOCHHBIE
MOJENH,  HMHTEPIPETUPOBATH  IOJTYYECHHBIN
pe3yJbTarT;

BBITIOJTHCHHUE 3aJJaHUI B TECTOBOU (opme;
BBITIOJIHCHUE YITPAXKHEHUH

c(OpMHPOBAHHOCTH IpeJICTaBICHUN 00
OCHOBHBIX TMOHITHSIX MaTEMaTHUYECKOTO aHAJIM3a
U UX  CBOWCTBaX, BIJIAQJEHHE  YMEHUEM
XapaKTepu30BaTh MOBE/ICHUE GbyHKIUH,
UCIOJIb30BaHUE  MOJIYYEHHBIX 3HAHMM  JJIs
OIMCAHUs U aHAIIN3a PealbHbIX 3aBUCUMOCTEH;

BBITIOJTHEHUE 3a/IaHUN B TECTOBOM (opme;
BBINIOJIHEHUE YIIPAKHEHU I

BJIaJICHUE YMEHUSIMU COCTaBJICHUS
BEPOATHOCTHBIX MOJIEJIEH IO YCIOBHUIO 33/1a4d U
BEIUHCIICHUS BEPOATHOCTH HACTYIUJICHUS
COOBITHIA, B TOM YHCJE C MPUMEHEHUEM QopMyT
KOMOWHATOPUKA M OCHOBHBIX TEOPEM TEOpUU
BEPOATHOCTEM; HCCIEeOOBaHUS CIIy4alHBIX
BEJIMUHMH

BBITIOJTHEHUE 3a/IaHUI B TECTOBOM (opme;
BBINOJIHEHUE YIIPAKHEHUN

Pe3yabTaThl 00yueHus
(MeTanpeaMeTHBIE Pe3yJbTaThl)

®opmMbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHs

VMeHne caMoCTOSTEIHHO OIpPCACIIATL LCIIN

ACATCIIBHOCTHU )51 COCTaBJIATH I1IJIaHBbI
JACATCIIBHOCTH, CaMOCTOATCIbHO
OCYIICCTBIIATD, KOHTPOJIUPOBATH n

KOPPEKTHPOBATE ACATCIBHOCTE, HCIIOJIB30BAThH
BCC BO3MOXHBIC PECYpPChHl IJId OOCTHIKCHUSA
IIOCTaBJICHHBIX ueneﬁ u pcaiu3anuu I1IJIaHOB

— BBIIIOJIHEHUE
TBOPYECKHUX 3aJaHUN.

MPAKTHYECKUX 3aJaHuH,

JIeATEIbHOCTH, BLIOMpATH YCIICIIHBIE
CTPATETHH B Pa3JIMYHBIX CUTYyaIUAX.
YmMenue OPOAYKTUBHO o0marbes U | — HaOIOICHHUE 32 COBMECTHOMU JIEATEIHHOCTBIO TPU

B3aMMOJICHICTBOBaTh B IIPOLIECCE COBMECTHOM
NeSTeIbHOCTH, YUYMTHIBATh MO3MLIUHU JIPYTUX

BBIIIOJIHEHUH 3aJaHUi




YYaCTHUKOB  JACATENbHOCTH,  IP(HEKTUBHO

paspemnatb KOH(JIUKTHL.

Bnanenue HaBbIKaMU II03HABATEIbHOM, | — BBIMIOIIHEHHE TBOPYECKHX paboT (coobuieHue,
y4eOHO-HCCIEN0BATENbCKOM M IPOEKTHOMH | acce, MIPE3CHTAIINS ), COCTABJICHUE CXEM, TaOIHI]
JCATCIIBHOCTH, HaBbIKAMH pasp€i€Hus | — IIOUCK, c6op U aHajiusz I/IH(l)OpMaLII/II/I npu
npo0yiem; CmOCOOHOCT M TOTOBHOCTh K | modyueHuu — 3ajaHus  (pabota ¢ JIFOOBIM
CaMOCTOATCIIbHOMY IIOUCKY MCTOOOB PCIICHUA I/IH(l)OpMaLII/IOHHBIM pecypcom: y‘le6HI/IKOM,
MPaKTUICCKUX 3amad, IIPUMEHEHHUIO | 3]IeKTPOHHONH 0a30i JaHHBIX, JOMOJHUTEIBHOMN
Pa3IMYHBIX METOJIOB IMO3HAHUSI. JINTEPATYPOiA)

BJIa[[eHI/Ie SA3BIKOBBIMU CPECACTBAMU - YMCHHUC
SICHO, JIOTUYHO M TOYHO H3JIaraTb CBOXO TOYKY
3pCHUA, UCIOJIB30BATh AACKBATHBLIC SA3BIKOBLIC
CpCacTBa.

— OIIEHKA YCTHBIX OTBETOB, COOOIICHH, JOKIIAI0B.

Bnanenne HaBbIKaAMH MMO3HAaBaTCILHOM
pedaekcur Kak OCO3HAHHWS COBEPIIAEMBIX
JEUCTBUHA W MBICIUTENBHBIX MPOLECCOB, HX
pe3yiabTaTOB W OCHOBAHMM, TPAaHULl CBOETO
3HAHUS W HE3HAHMS, HOBBIX ITO3HABATCIHLHBIX
3a7a4 U CPEIICTB UX JOCTHXKCHUS.

— OIICHKA BBIIIOJHCHUA 3aI[aHHfI.

PeKOMeHIIyeMbIe TEMbl HHANBUIYAJBbHBIX IIPOCKTOB

Tembl NpeIMETHOOPHEHTHPOBAHHBIX NIPOCKTOB
Coznianue MynbTUMEIUNHON MTPE3EeHTAIlY HAa TEMBI:

TpuronomeTpust BOKpyr Hac.

Kpunrorpadus B nuteparype

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ B PA3JIMYHBIX obnacTax HAaYKH U TCXHUKU

Meroas! peleHNs] TPUTOHOMETPUYECKUX YPABHEHUHN

HHTerpai n ero NpuMeHEHHE B )KU3HU YEIIOBEKA.
Jlorapudmuueckasi QyHKIUS U €€ TPIMEHEHHUE B KU3HH YeJIOBEKa
[TokazarenbHast yHKIMS U €€ IPUMEHEHHUE B )KU3HH YeJIOBEKa

Tembl ccIe10BaTEIbCKUX MPOCKTOB
* IlpumeHeHue CI0XKHBIX MTPOLIEHTOB B 3KOHOMUUYECKHUX pacyeTax.
» (CpenHue 3HA4YEHUS U UX IPUMEHEHHUE B CTATHCTHKE.
* [I'paduueckoe perienre ypaBHEHU U HEPABEHCTB.
* IlpaBuibHbBIE U TOTYNPABUIBHBIE MHOTOTPAHHUKH.
* Konunueckue ceueHust ¥ UX IpUMEHEHUE B TEXHUKE.

* OnpezneneHue 1eMEHTAPHBIX (YHKIUHA.

*  OCHOBHBIE KOHIENIUU MATEMAaTUYECKOTO MOIETUPOBAHNS.

¢ MaremaTnueckoe NporpaMMHUPOBAaHUE: CYIIIHOCTh U 3HAYCHHUE.
* Penienne maTeMaTHYECKUX 3a]1a4 HA KOMIIBIOTEPE.

* BpruncieHre TPUrOHOMETPUYECKUX HEPABEHCTB.

* CoBpeMeHHbIE OTKPBITHS B 00JIaCTH MaTeMaTUKH.

* IIpenensl u MPOU3BOJAHBIE: CYITHOCTh, 3HAUYEHUE, BBIYUCIICHUE.

* CHCTeMBbI CUHCIICHHS B MAaTEMaTHKE.
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