MunucrepcTBo npocseteHus PO
®enepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«I"ma30BCKUI TOCYIapPCTBEHHBIN HHKEHEPHO-TIeAarorudeckuii yuusepcureT umenu B.I'. Koposenko»

PABOYAS ITPOI'PAMMA YUYEBHOI'O IPEJIMETA

MaremaTuka
(yriy0eHHBIH YpOBEeHbD)

st 1 Kypca cnenuanbHOCTH
09.02.11 Pa3padoTka u ynpasjeHue NPOrPaMMHBbIM o0ecreyeHreM

KBaJIM(PUKALIMS BBITYCKHUKA: MPOrPAMMMCT

I'mazos, 2026



PaccmoTpena Ha 3acenanuu kadeapbl PexomMeH10BaHO K YTBEP>KICHHIO
Mamemamuxu u ungopmamuxu 3aceoanue yuenozo cosema ¢haxyromema
HDuM
Ilpomoxon Ne 10 om 04.03.2026
IIpomoxon Ne7 om 27.03.2026

Pabouas nporpamma yuebnoro npenmera MATEMATHUKA pa3paborana Ha OCHOBE:

- TpeOoBanuii K pe3ynbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTENLHON IPOrpaMMBI
cpenHero obmero oOpa3oBaHus, HpeAcTaBICHHbBIMU B @DelepaabHOM TOCYAapCTBEHHOM
00pa3oBaTeNbHOM CTaHAapTe cpeaHero obmero obpaszoBanus (IIpukaz MuHucrepcrBa
oOpazoBanuss u Hayku P® ot 17 mas 2012r1. N413 "OO6 yrBepxaeHuu ¢eaepaabHOro
rOCYIapCTBEHHOTO 00pa30BaTEIIFHOTO CTaHIapTa CpeHero obmero oopasoBanus"),

- Ilpukaza Munnpocsemenus Poccum ot 18.05.2023 N 371 "OO yrBepxkIecHUU
denepanbHOH  00pa3oBaTENIbHOW  MPOrpaMMbl  cpenHero  obOmiero  oOpa3oBaHus”
(3apeructpupoBano B Muntoctre Poccun 12.07.2023 N 74228),

- OenepanbHON paboueil mporpaMMsl IO Y4€OHOMY IIPEIMETY.

[Iporpamma pa3paboTana AJisi CIIENUAITBHOCTH CPEIHEro MPo(heCcCHOHATHHOTO
oOpazoBanus: 09.02.11 Pazpadorka u ynpapJ/ieHHe NIPOrpaMMHBIM o0ecriedeHueM

Opranuzanusa-pa3paboTuuk: denepanbHOe roCy/1apCTBEHHOE OrOPKETHOE
o0pa3oBaTe/bHOE y4YpeXAeHUEe BbICIIEro oOpa3oBaHus «IJ1a30BCKMI  rocynapcTBEHHBIH
WHKEHEPHO-TIeJarornyeckuii ynusepcurer umenu B.I'. Koponenko»



COJEPKAHHUE

1. [TACIIOPT PABOYEN ITPOI'PAMMEBI YUEEHOI'O ITPEJIMETA MATEMATHKA........... 4
2. CTPYKTYPA N COAEPXXAHME YUEBHOI'O IIPEJAMETA........ccoiiiiiiii 15
3. YCJIOBUA PEAJIU3ALIMN [TPOI'PAMMBI YUEBHOI'O ITPEAMETA ... 30
4. KOHTPOJIb 1 OUEHKA PE3VJIbBTATOB OCBOEHUA YYEBHOI'O ITPEJAMETA. ........ 33



1. IACIIOPT PABOYEM MPOT'PAMMBI YYEFHOI'O ITPEJIMETA
MATEMATHKA

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

[Iporpamma yuebnoro mnpenmera MATEMATHUKA npenHa3HadeHa i H3YYCHUS
MaTeMaTUKd B NPO(ecCHOHANBHBIX O00pa30BaTENIbHBIX  OpraHU3alUsAX, pPEaATU3YIOLINX
00pa3oBaTeNbHYI0 IPOTrPaMMy CPEIHEro 00mero o0pa3oBaHus B Mpeeiaax OCBOSHUS OCHOBHOM
npodeccuoraibHOl obOpazoBarensHol mporpammbl CITIO (OITOIT CITIO) na 6a3e OCHOBHOTO
obmiero o0pa3oBaHMs TPH MOJATOTOBKE KBATM(PULIMPOBAHHBIX pabouMx, CIyKalluX |
CHEIHMAICTOB CPEJHETO 3BEHA.

1.2. Mecto y4eOHOro mnpeaMera B CTPYKType OCHOBHOI mnpodeccHOHAIbHOI
0o0pa3oBaTeIbHOI POrpaMMbI:

VY4eOublii mnpeamer sBIsSeTcs 00sA3aTeNbHBIM Y4YEOHBIM MpEIMETOM: OOLIMM JJis
BKJTIOYEHUS BO BCE YUE€OHBIC IJIAHBI.

B npodeccuoHanbHbix  00pa3oBaTEeNbHBIX  OpraHU3alUsAX  yu4eOHBIH  MpeaAMET
«Matemartuka» u3ydaercs B obmeoOpasoBatensHoM Iukie ydeOHnoro rurana OITOIT CIIO na
0a3e OCHOBHOTO 00111ero 00pazoBaHus ¢ MoJdydeHreM cpeaHero odmero oopazosanus (IIITKPC,
[MIICC3) u onpeneneH kak 00meoOpa3oBaTenbHas yaeOHas JUCIUTUIAHA.

B yuebnbix mmanax IIIIKPC, IIIICC3 y4eOubiii mpeamer «MaremaTuka» BXOIUT B
cocTaB 00muX 001Ie00pa3oBaTeNbHBIX YUEOHBIX AUCIHUILTUNH, (HOPMUPYEMBIX U3 00s3aTEIbHBIX
npenMetHeix  obmacteit PI'OC  cpeanero obmero oOpasoBanust ansi npodeccuid  WUiu
cnenuanbHocTei CI1O cooTBeTcTBYIOMIETO MPOoQ It MPodhecCHOHATBHOTO 00Pa30BaHHMS.

VY4eOHbIii MpeAMeT U3ydaeTcs Ha YriyOJIeHHOM YpOBHE.

Pabowas mporpamma y4eOHOro mpeaAMeTa MOXKET HCIOJB30BaThCA  JIPYTUMHU
npodeccCHoHaNbHBIMU 00pa30BaTEIbHBIMUA OPraHU3ALUSIMHU, PEATU3YIOIIMME 00pPa30BaTEIbHYIO
nporpaMMmy cpenHero obmiero oOpasoBanusi B mpenenax ocsoeHuss OITOII CIIO wa Gase
ocHOBHOTO0 0611ero obpazoBanus (IITIKPC, ITIICC3).

1.3. lean u 3aga4yu y4eOHOro mpeaMera, IVIAHUPYeMble pPe3yJbTATbI OCBOCHHS
y4eOHOro npeamera

Lenm n3yyeHust yaeOHOTO MpeIMeTa:

— (opMupoBaHHe  HEHTPAJbHBIX  MaTEeMAaTUYECKMX  MOHATMHA  (YWCO,  BEJIMYHUHA,
reoMeTpuueckas ¢urypa, nepeMeHHas, BEpOSTHOCTb, (YHKLHS, MPOU3BOJHAS, MHTErpa),
06GCHC‘~H/IBaI-OHII/IX MNPEECMCTBCHHOCTE U MEPCIHCKTUBHOCTH MATEMATHYECKOTIO O6p330BaHI/I$I
o0yJaromuxcs;

— MoJBEACHNWE OOYYAIOMMXCS Ha JOCTYIMHOM JUIS HHX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MAaTCMAaTUKH U OKPYXKAIOIIETO MUpPA, IOHUMAaHUIO MAaTEMATUKN KaK 9aCTU O6HI€I>1 KYJIbTYPbIL
4eJI0BEYECTBA;

— pa3BUTHE  MHTEJUIEKTYaIbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH  0O0ydarommxcs,
MIO3HABATEIbHOM AaKTUBHOCTH, MCCIIEOBATEIICKUX YMEHMH, KPUTUYHOCTH MBILIUICHUS,
MHTEpeca K U3y4EeHUIO MaTEMATHKH;

— (opmupoBaHre (GYHKIMOHATBHOM MaTeMaTHYECKOW TIpaMOTHOCTH: YMEHMs pPacloO3HaBaTh
MaTeMaTHYECKUE acleKThl B pEabHBIX JKU3HEHHBIX CUTYAIUSX W NPU U3YUYEHHM IPYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEHN U 3aKOHOMEpPHOCTEN, POPMYIUPOBATh UX
Ha S3bIKE MaTEeMAaTUKU M CO3JaBaThb MaTeMaTHYECKHE MOJIENIM, MPHUMEHSATh OCBOCHHBIH
MaTeMaTHYeCKHil armapar JJIsA peicHuA IMPAKTUKO-OPUCHTHUPOBAHHBIX 3aj1a4,
UHTEPIPETHPOBATH U OIICHUBATH MOJTYYEHHBIE PE3yJIbTaThI.

OcBoecHue O6yanOHlHMPICH yqe6Hor0 npeameTa «Ha3Banue npeamMeTa» obecnieunBacT
JOCTHIXCHHC O6y‘IaIOHH/IMI/IC$I CICAYIOMUX JMYHOCTHBIX, MCTAIPCAMCTHBIX W MPCAMETHBIX
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pe3yNbTaTOB.

Juunocmmuule pesynomamel.

JIMYHOCTHBIE ~ PE3yNbTaThl OCBOEHHS OCHOBHOH  00pa3oBaTeNbHOW  MPOrpamMMBbI
00y4JaroIUMHUCS OTPaKalOT TOTOBHOCTb M CIIOCOOHOCTh OOY4aroIIUXCSl PYKOBOJCTBOBATHCS
c(OpMUPOBAHHON BHYTPCHHEW MO3UIMEH JUYHOCTH, CUCTEMOW IICHHOCTHBIX OPHEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXJCHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM
poccuiickoro o0IiecTBa, paclIMpeHre KU3HEHHOTO OIBITA U OIbITA JIEATEILHOCTH B MpoIecce
peann3aluy OCHOBHBIX HAIlPaBJICHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH.

Kop JIP | DopMyIHPOBKA
1. I'paxkiaHckoe BOCIMTaHUE
JIP 1.1 c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOro 00IIecTBa
JIP 1.6 YMEHHE B3aUMOJEHCTBOBATh C COUMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C UX

(GYHKIIMSIMU ¥ Ha3HAUYCHUEM

2. [laTpnoTHYecKkoe BOCIUTAHUE

JIP 2.1 c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)kTaHCKOW UACHTHYHOCTH, MATPUOTHU3MA,
YBa)KEHHs K CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH nepes Poaunol, roppoctu
3a CBOM Kpaii, CBOXO PosHy, CBOM SI3BIK U KYJIBTYpY, IPOILIOE U HACTOSILEE
MHOT'OHAIIMOHAIbHOIr0 Hapoaa Poccun

3. I[yXOBHO-HpaBCTBeHHOQ BOCIIMTaAHHC:

JIP 3.1 0CO3HaHHE TYXOBHBIX IIEHHOCTEH POCCUIICKOro Hapoa

JIP 3.2 c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS
JIP 3.4 OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro

4. JcTeTnyecKoe BOCIMTAHHUE:

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

TCXHUYCCKOTI'O TBOPUCCTBA, CIIOPTA, TpyAad U O6IJ.[CCTB€HHBIX OTHOIIICHUH

5. ®uznyeckoe BOCIUTAHME:

JIP 5.1 c(hOpMHUPOBAHHOCTH 3J0POBOT0O U O6e30MacHOro 06pasa *KU3HU, OTBETCTBEHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO

6. TpyaoBoe BocnuTaHue:

JIP 6.1 TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJOJI00ue

JP 6.3 MHTEpEC K pa3InyHbIM chepaM npodeccnoHaIbHON 1eATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp OyAylIel npodeccun U peaan30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TJIAHBI

JIP 6.4 TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSKEHUH
BCEH KU3HUA

7. DKOJOrn4ecKoe BOCIIUTAHME:

JIP 7.1 c(OPMUPOBAHHOCTH 3KOJOTHYECKON KYJIbTYpPbl, TOHUMAaHUE BIUSHUS COLIMATILHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOTHON U COLIMATIBHOW CPEJIbI,
OCO3HAaHME IT100AJIBHOIO XapaKTepa KOIOIHYECKUX IpolieM

8. IleHHOCTH HAYYHOI'0 MO3HAHMS

JIP 8.1 c(OpPMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JIUAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE

JIP 8.2 OBJIAJICHUE A3BIKOM MAaTEMATUKU U MAaTEMaTUYECKOU KyJIbTYPOMH KaK CPEICTBOM
MMO3HAHUSI MUPA
JIP 8.3 OCO3HaHHUE LICHHOCTU HAYYHOH AEATEIbHOCTH, TOTOBHOCTb OCYILIECTBIISIT

IMPOCKTHYIO U UCCICAOBATCIILCKYIO NCATCIIbHOCTE HHANBUAYAJIbHO U B I'PYIIIC

Memanpeomemmboie pe3yiomamol




MeramnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIbHBIMH YYeOHBIMU
JEUCTBUAMU — ITO3HABATECIIBHBIMU, KOMMYHUKAaTUBHBIMU, PETYJIATHBHBIMHU.

1. yHI/IBepcaJH)HLIe NMOo3HABATeJbHBIE AelicTBHSI

oazoevle n1o2uuecKue oelicmeusn:

MP 1.1

BBISBISTH M XapaKTEpU30BaThb CYLIECTBEHHbIE IIPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOUICHMH MEXIYy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJIeJIeHUs] MTOHATUH, YCTAaHABIMBATh CYLIECTBEHHBIH MPH3HAK Kiaccu(UKaLuy,
OCHOBaHUS JJis 0000IIEHNS ¥ CPAaBHEHUS], KPUTEPUH MTPOBOJMMOI0 aHAIN3a

MP 1.2

BOCIIPUHUMATH, (DOPMYIIUPOBATh U MPEOOPA30BBIBATH CYKICHUS: YTBEPIAUTCIbHBIC
U OTpUIIATeNIbHbIE, EAMHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIE;

MP 1.3

BBISIBJIATH MAaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M INPOTUBOPEUYUs B
(bakTax, JAHHBIX, HAaOJIOJCHMSX M YTBEPXKACHUSAX, NpeUlaratb KPUTEPUH VIS
BBISIBJICHHSI 3aKOHOMEPHOCTEH U IPOTUBOPEUUN;

MP 1.4

JieJIaTh  BBIBOABI C  HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
VMHJYKTUBHBIX YMO3AKIIOUYEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTUH;

MP 1.5

MPOBOJIUTH CAMOCTOATENILHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUN
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIUIO, IPUBOAUTH MIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBOJIBL;

MP 1.6

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

Oazoevle uccinedosamenbeKue 0elicCmeus:

MP 1.7

UCIIOJIB30BAaTh  BOMPOCHl KAaK  HCCIIEAOBATEIbCKHH HMHCTPYMEHT IIO3HaHUS,
¢dbopMynHpoBaTE  BOMNPOCH,  (PUKCHpYIOUIME  MPOTUBOpEYHE,  MpodseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATh THIIOTE3Y, APryMEHTHPOBATbH
CBOIO MTO3UIIMI0, MHEHHE;

MP 1.8

IIPOBOJMTHh CAMOCTOSITCIILHO CIUIAHMPOBAHHBIA JKCIEPUMEHT, HCCIICIOBAHHE II0
YCTaHOBJICHHIO OCOOCHHOCTECH MaTeMaTH4ecKoro oOBeKTa, SIBJICHHS, IpoOIecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEKIY 00bEKTaMU, SIBICHHUSIMHU, TIPOLIECCAMU;

MP 1.9

CaMOCTOATENbHO  (OPMYIHpPOBAaTh OOOOIIEHUST W BBIBOJBI 10 pe3yJbTaTaM
MIPOBEICHHOTO0  HAOMIOAEHUS,  MCCIEIOBAaHHS, OLEHUBATb  JOCTOBEPHOCTb
MIOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 000OIICHHI;

MP 1.10

IMPOTHO3UPOBATH BO3MOXHOC  Pa3BUTUC rnpomnecca, a TakKXe BBIABHUTI'AaTh
MPCANIOJIOKEHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBHAX.

paodoma 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(GOPMAIMIO M3 HCTOYHHUKOB pAa3IMYHBIX THUIIOB, AaHAIM3MPOBATH,
CHUCTEMAaTHU3UPOBaTh U UHTEPIIPETUPOBATh HHPOPMAIINIO PA3IMYHBIX BUJOB U (HOpM
IIPEACTABICHUS,

MP 1.13

CTPYKTYypUpOBaTh HMHGPOpPMAIMIO, TMPEACTABIATh €€ B pa3MuHbIX (Qopmax,
WJUTIOCTPUPOBATh rpahuuecKu;

MP 1.14

OLICHMBATh HAJEKHOCTh MHPOpPMAIMU IO CAMOCTOSATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

2. YHUBepcaJibHble KOMMYHUKATHBHBIE 1€l CTBHA:

oowenue:

MP 2.1

BOCIIPUHMMATh U (OPMYIHUPOBATh CYKICHHS B COOTBETCTBHM C YCIOBHSIMHU H
LEeISIMHU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIUMCBMEHHBIX TEKCTaX, JaBaTb IIOSCHEHUS [0 XOJy PpELICHUs 3a]ady,
KOMMEHTHPOBATH MOJYYEHHBIN PE3YJIbTAT;




MP 2.2

B Xo0Je O0OCYXJEeHHus 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
MpoOJIeMbl, penraeMol 3aJadd, BBICKA3bIBATh WJCH, HAICJICHHBIE HA TIOHCK
pElIeHUs, COMOCTaBISATh CBOM CYXKIEHUS C CYXACHUSIMH JAPYTrUX YYaCTHUKOB
auanora, oOHApyXXKUBaTh Pa3U4Me M CXOJICTBO TO3MLUH, B KOPPEKTHOW (opme
(dhopMynMpoBaTh pa3HOrIacHsl, CBOM BO3PAKEHUS;

MP 2.3

MPEACTABIATh PE3YJbTAaThl PEHICHUS 3a/layd, OHKCIEPUMEHTa, HCCICAOBaHUS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (OpMAT BBICTYIUICHUS C YYETOM 3ajad
MIPE3CHTAIH U OCOOCHHOCTEN ayJUTOPHUH.

COBMECMHAA 0eAMEIbHOCHLb:

MP 2.4

MOHUMATh M MCIIOJB30BaTh MPEHMYILECTBA KOMAaHAHON ¥ MHIUBUIYaIbHON PaOOTHI
MPU pEIICHUH YYEeOHBIX 3aJad, NPUHUMATh IIEIh COBMECTHOM JEATEIbHOCTH,
IUTAHUPOBATh OPTraHU3aIMI0 COBMECTHON pabOThI, pacmpeneisiTh BHIBI padoT,
JIOTOBApUBATHCS, OOCYXKJIAaTh MPOLIECC W pe3yJabTaT padoThl, 0000IIaTh MHEHUS
HECKOIBKHUX JIFOICH;

MP 2.5

y4acTBOBaTh B TPYIIOBBIX ¢dopmax padboThl (0OCYXIeHUs, OOMEH MHEHUH,
"MO3TOBBIE IITYPMBI" U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPJMHUPOBATH
CBOM JICWCTBHUSA C IPYTUMU WICHAMU KOMaH]bl, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa
B 0OmMiA MPOAYKT MO KpPUTEPUsIM, CHOPMYTUPOBAHHBIM  YYaCTHHUKAMH
B3aMMO/ICHCTBUSI.

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

camoopzanulauun.:

MP 3.1

COCTaBJATh IUIAH, aJTOPUTM pEIICHUs 3aJayd, BbIOMpaTh crmoco0 pelieHus ¢
YYeTOM HMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAThH 1
KOPPEKTUPOBATh BapUAHTHI PEIICHUN C y4eTOM HOBOW MH(OpMAIUH.

CAMOKOHRmMPOJ1b:

MP 3.2

BIIa/IETh HAaBBIKAMH MO3HABATENIbHON pedIeKCHMH KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIMTEIBHBIX TMPOIECCOB, MX PE3YIbTaTOB, BIIAJETh CIIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISL TIpoIecca U pe3yibTaTa pelieHusl MaTeMaTH4eCKOn
3a/1a4u,

MP 3.3

npeaABUACTL TPYAHOCTHU, KOTOPLIC MOTI'YT BO3HUKHYTH IIpH PCHICHUU 3a1a4u,
BHOCHUTDb KOPPCKTUBEI B ACATCIIBHOCTh Ha OCHOBEC HOBBIX O6CTO$[TGJ'[BCTB, JaHHBIX,
Haﬁ,[[eHHBIX OH_II/I6OK, BBIABJICHHBIX pr,[[HOCTCfI;

MP 3.4

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIM M YCIOBUSAM, OOBSACHATH HMPUUUHBI
JOCTHIKEHUS] WM HEJIOCTHKEHUS PE3yJbTaTOB AEATENbHOCTH, HAXOJUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

Ilpeomemnoie pe3yromamel.

[IpenmeTHble  pe3ynbTaThl  OCBOCHHS  OCHOBHOH  00pa3oBaTeNbHOM  MpOrpamMMbl
o0ecreunBarOT BO3MOYKHOCTb JIaIbHEMILIEro YCIEUHOro NpPOQEeCcCHOHANBHOIO OOy4YeHUs U
npodecCHOHATBLHOMN 1eATEbHOCTH.

Kox ITP

DOpMyIHPOBKA

ITP 1

Hucna 1 BBIYUCIICHHUS:

— CcBOOOJHO OMEPHPOBATH TMOHATHUAMH: paAllMOHATBHOE YHCIIO0, OCCKOHEYHAs
nepuoanydeckas JpoOb, TPOIEHTHI, HUPPAMOHATEHOE YHCI0, MHOXKECTBA
palMOHAIBHBIX U IEUCTBUTEIIBHBIX YUCEI, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

— MPUMEHATh APOOM W TIPOIECHTHI IS PEIICHHUS MPHUKIAIHBIX 3a4ad U3
Pa3IMYHBIX OTpaciell 3HaHUW U PeaJbHOU KU3HU;

— MPUMEHSTh NPUOTMKEHHBIE BRIYUCICHUS, IPABUJIa OKPYTJICHUS, TPUKUAKY U
OLIEHKY pe3yJIbTaTa BEIYMCIIEHUN;

— CBOOOZHO oONEpUpOBaTh IOHATHUEM: CTEMEeHb C IEeJbIM IOKa3aTeleM,
MCIOJIb30BaTh TMOAXOAAIYI0 (OpMYy 3amucH JEeHCTBUTENBHBIX YHUCEN s
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pelIeHrs MPaKTUYECKUX 3aj1a4d U MPEeCTaBICHUs JaHHbIX;

CBOOOJTHO OIEPUPOBAThH MOHATHEM: apH(PMETUUECKUN KOPEHb HAaTypalbHOM
CTEIIECHH;

CBOOOJHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAlIMOHAIBHBIM ITOKa3aTeleM;
CBOOOJHO OIEpUpOBaTh MOHATHSAMH: Jorapudm uucia, ACCITUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBIL;

CBOOOJIHO OTIEPHPOBATH MOHATHIMHU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC
YHCJIOBOT'O apryMEHTa;

OIepUPOBAThH MOHATUSIMHU: apKCUHYC, apKKOCUHYC U apKTaHT€HC YMCIOBOTO
apryMeHTa,

ITP 2

Yucina ¥ BEIUMCIIEHUS

CBOOOJHO ONEpUpPOBATh MOHATUSAMM: HATypalbHOE M LEJI0€ YHUCIIO,
MHOJKECTBA HATypaJbHBIX M ILEJIBIX YHUCEN, HCIOJIb30BaTh IPU3HAKU
nenuMocty nenslx yucesn, HOJ u HOK HaTypanbHbIX uncen A pelieHus
3aJ1a4, IPUMEHATh anroput™ EBkinnna;

CBOOOZHO oONEpUpoBaThb IOHITHEM OCTaTKa [0 MOAYJIIO, 3alHChIBAaTh
HAaTypaJIbHBIE YHACIIA B PA3JIMYHBIX O3ULUOHHBIX CUCTEMAaxX CUUCIICHNUS,
CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJl, IPEJCTABIATh KOMIIJIEKCHbIC YHUCIa B areOpanyeckon
U TPUTOHOMETPUYECKOH (hopMme, BBIIOIHATH apu(hMETHUECKUE ONepaIiu C
HUMH U 1300paXkaTh HAa KOOPJMHATHON IJIOCKOCTH.

ITP 3

YpaBHEHHUsI 1 HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATH MOHATUSAMU: TOXKAECCTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE ~ YpPAaBHEHUS W  YPaBHEHHUS-CIEIACTBUS, PABHOCHJIbHbBIC
HEPaBEHCTBA;

MPUMEHATHh pPa3UYHbIC METOJIBI pEIICHUS pPAIHOHAIBHBIX W JAPOOHO-
palMOHAIBHBIX YPAaBHEHUH, MPUMEHSITh METOJ WHTEPBAJIOB JIA pEIICHUs
HEpPaBEHCTB;

CBOOOZHO OMEpPUpPOBATh MOHATHSAMH: MHOTOWIEH OT OJHON IMEepEeMEHHOM,
MHOTOUWIEH C LENbIMU Kod(PHUIIMEeHTaMH, KOPHH MHOTOWICHA, MPUMEHSTh
JIeJICHME MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Tteopemy
Buera nns pemenus 3anay;

CBOOOZHO OMEpUPOBATh TMOHATUSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPEAENUTENb MATPUIbl 2 X 2 U €ro reOMETPUYECKHIl CMBICI,
WCIIO0JIH30BaTh CBOMCTBA OINPEACIUTENS 2 X 2 JIsl BBIUUCICHUS €0 3HAUCHMUS,
MIPUMEHATh ONPEIEIUTENH ISl PEIICHHUs] CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICIUPOBATh pEATbHBIE CUTYyallMd C TIOMOIIBI0 CHUCTEMBI JIMHEHHBIX
YpaBHEHUM, HUCCIENOBATh IMOCTPOCHHBIE MOJEIM C IMOMOIIbI0 MaTpull U
OTIpeICTUTENCH, UHTEPIIPETUPOBATDH MOTYyUYEHHBIN pPe3ybTaT;

UCIIONIb30BAaTh CBOMCTBA JAEWCTBUIA C KOpHSAMHU JUis mpeoOpa3oBaHUs
BBIPAKCHUI;

BBITIOJTHSITh TTPEOOPA30BaHMsI YHCIIOBBIX BBIPAKEHUM, COJEPIKAIINX CTEIEeHU
C pallMOHAJLHBIM TIOKA3aTeJeM;

HCITOJIB30BaTh CBOMCTBa norapudMoB JUIS npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKECHUN;

CBOOOJIHO OTEPHUPOBATH TMOHATHIMU: HPPAIMOHATBHBIE, TOKA3aTelbHBIE U
morapu(MHUYECKUe YpaBHEHMs, HAXOJUTh WX PEHICHUS C IOMOIIBIO
PaBHOCUJIBHBIX MEPEXO00B WIIM OCYILECTBIISAS MPOBEPKY KOPHE;

MIPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKHUE (DOPMYJIBI I TTPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUN;




— CBOOOAHO oOmepupoBaTh TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
MPUMEHITh HeoOXoAumble (OpPMYNbl JUIsl PEIIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUI;

— MOJIETIUPOBaTh pealibHble CHUTyallMd Ha $3bIKe anreOpbl, COCTaBIATH
BBIPQKCHUS, YpaBHEHHS, HEPABEHCTBA IO YCJIOBUIO 33a/1ayd, HCCIEIO0BaTh
IIOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAaHUEM allllapara anreopsl,

I1P 4

VYpaBHEHMSI U HEPABEHCTBA:

— CBOOOJHO OIEPHPOBATH MOHATHUSMH: HMPpPAMOHAIBHBIC, TOKa3aTelbHbIE U
norapu(pMUUECKUE HEPABEHCTBA, HAXOMUTh WX pPEIICHUS C MOMOIIBIO
PaBHOCUJIBHBIX IIEPEXO/I0B;

— OCYIIECTBIISATh OTOOp KOpHEH TMpU PEUIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

— CBOOOJHO ONEepupoBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh HEOOXOaUMbIe (OPMYNBI ISl PELICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABCHCTB;

— CBOOOJIHO ONEpUPOBATh MOHATHIMH: CHCTEMa U COBOKYITHOCTb YPaBHEHUH U
HEPABEHCTB, PAaBHOCHUJIBHBIE CHUCTEMBl W CHUCTEMBI-CIIEICTBHS, HAXOIUTh
pELIeHNsT CUCTEMBI M COBOKYIHOCTEH PpalMOHAJIBHBIX, HUPpaLMOHAIbHBIX,
[I0KAa3aTeIbHBIX U JOrapu(PpMUUECKUX YPaBHEHUM U HEPABEHCTB;

— peulaThb paluoOHaJIbHbIE, HUppaLMOHAIIBHEIE, [I0Ka3aTeIIbHbIE,
norapuMUUECKUe U TPUTOHOMETPUYECKHE YPABHEHUS U HEPaBEHCTBA,
COJIeprKalve MOMYJIH U TaPAMETPBI;

— MPUMEHATH rpaduyeckre METOJIbl ISl PELICHUs] YPaBHEHUI U HEpaBEHCTB, a
TaKKe 3a7a4 ¢ lapaMeTpamu;

— MOJIETIMPOBaTh peajibHble CHUTyallud Ha S3bIKE€ aireOpbl, COCTaBIATh
BBIPQ)KCHUS, YPABHEHUs, HEPABEHCTBA U MX CUCTEMBI 10 YCJIOBHIO 3a/1a4H,
UCCIIeIoBaTh MOCTPOEHHbIE MOJEIHM C MCIOJIb30BaHUEM aliapara ajiredpsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ysbTarT.

IIP 5

OyHKIMH U TpadUKU:

— CBOOOJHO ONEepUpOBaTh NOHATUAMHU: (PYHKILHUSA, CIOCOOBI 3a1aHus QyHKIUH,
B3aMHO OOpaTHbIe (PYHKIMH, KOMIO3UIUS (YHKUIUH, rpaduK (YHKIHUH,
BBINOJIHATE 3JIEMEHTapHbIe IpeoOpa3oBaHus rpaguKoB (HyHKIMH;

— CBOOOJHO OINEpPUPOBATH MOHATUSMU: OOJACTH ONPEAETICHUS U MHOKECTBO
3Ha4eHUN QYHKIUU, HYIU QYHKLIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

— CBOOOJHO ONEpUPOBATh MOHATUSIMM: YETHBIE U HEUETHbIE (YHKIUH,
nepuoguueckue  (QyHKIUH, TPOMEKYTKM  MOHOTOHHOCTH  (YHKIIHH,
MaKCUMYMBbl U MMHUMYMbI ()YHKIIMH, HAauOOJIbIIIEe U HaUMEHbIIee 3HaUeHUE
(GYHKIIMM Ha IPOMEXKYTKE;

— CBOOOJIHO ONEpUPOBATh MOHATUAMU: CTENEHHAs (YHKLUS C HATYPaJIbHBIM U
LeJIBIM MTOKa3aTeneM, rpaduk cTeneHHOW (PYHKIMM ¢ HATYPaJIbHBIM M LIETBIM
MoKazaresem, rpagukK KOpHs n-od cTeneHu Kak GyHKIMH OOpaTHOI CTeneHu
C HAaTypaJbHBIM [IOKA3aTENEM;

— ONepupoBaTh MOHATUAMMU: JIMHEHWHas, KBaJapaTWyHas M JIpOOHO-IMHEWHas
(GYHKIUHM, BBINONHITH 3JEMEHTAPHOE MCCIEA0BAHWE U IOCTPOCHHE HX
rpaduKoB;

— CBOOOJHO OmEpUpoOBaTh MOHATUSIMM: IOKa3aTelbHas M JorapupmMuyeckas
(GyHKIIUH, UX CBOMCTBA U IpaduKH, UCIIONb30BaTh UX IpadUKH AJis pelieHus
YPaBHEHUMU;

— CBOOOJHO OMNEpUPOBATH MOHATHSAMHU: TPUTOHOMETpPUYECKAas OKPYKHOCTH,
orpeziesieHue TPUTOHOMETPUUECKHUX (YHKIMI YHNCIOBOTO apryMEHTa;

— HCNOJIb30BaTh rpaduku (YHKUMHA A7 HMCCIEJOBAHUS NPOLECCOB U
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3aBUCUMOCTEH MpH pelleHUM 3aJad W3 JpYrux Y4eOHBIX IpPEIMETOB U
pearbHOM JKU3HHU, BBIpaXKaTh (hOpMyJIaMH 3aBUCUMOCTH MEX1y BeTHUNHAMH;

ITP 6

OyHKIIUU U TpaPUKH:

— CTpOUTh TpapuKH KOMIIO3UIMHM (PYHKIHA C MOMOIIBIO 3JIEMEHTaApHOIO
WCCIICIOBAHMSI U CBOWCTB KOMITO3UIIMH JBYX (DYHKITHIA;

— CTPOUTh TeoMeTpuYecKue oOpa3bl ypaBHEHHMM M  HEpaBEHCTB Ha
KOOP/AMHATHOH MJIOCKOCTH;

— CBOOOJHO ONEpUPOBATh MOHATHAMU: TpadUKu  TPUTOHOMETPHUECKUX
dyHKmii;

— NOpPUMEHATh (QYHKIMM Ul MOJEIHMPOBAHUS M MCCIEJOBAHUS pPealbHbIX
IIPOLIECCOB.

I1P 7

Havana matematuueckoro ananusza:

— CBOOOZHO ONEPUPOBATH MOHATUSMHU: apUPMETHUECKass U TeOMETPUIECKas
mporpeccusi, OCECKOHEUHO yOBIBAaIOIIasi TEOMETpPHYECKas IMPOTPECCHs,
JUHEHHBIA U SKCHOHEHIUANbHBIA POCT, (POpMyrna CIOXKHBIX MPOLEHTOB,
MMETh TIPECTaBICHUE O KOHCTAHTE;

— HUCIOJIb30BaTh MPOTPECCUM JISl PEHICHHs] peallbHbIX 3a]ad MPHUKIAIHOTO
Xapakrepa;

— CBOOOZHO  OIEpPHPOBATH IOHATHUSMHU: IOCJIEIOBATEILHOCT, CIOCOOBI
3alaHusl  TOCJICJIOBATeIbHOCTEH,  MOHOTOHHBIE W OTpPaHHYCHHBIC
MOCIIEI0BATEILHOCTH, MMOHUMATh OCHOBBI 3apOKICHUS MaTeMaTH4eCKOIrO
aHaJIM3a KaK aHaju3a OSCKOHEUHO MaJbIX;

— CBOOOZHO OMNEpUpOBaTh MOHATHSAMH: HENpPepbhIBHbIE (DYHKIHUHU, TOYKHU
paspbiBa rpaduka QyHKINHU, aCUMOTOTHI rpaduka GyHKIHH;

— CBOOOJHO OIEPUPOBATH IMOHATHEM: (QYHKIHS, HENpPEphIBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JIJIST pEIICHHMS 3a/1a4;

— CBOOOZHO OIEpUpOBaTH MOHATHUSMU: IepBasi M BTOpas MPOU3BOAHbBIE
¢byHKIMH, KacaTenbHas K TpaguKy GyHKINN;

— BBIYUCTIATH MPOU3BOJIHBIE CYMMbI, MPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU
nByX (YHKIU, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

— HCTOJB30BaTh T€OMETPUUYECKUM U (DU3UYECKUIM CMBICT MPOU3BOIHON ISt
pelIeHus 3a/1ay;

ITP 8

Havana maTemaTnueckoro aHanmsa:

— HCIOJIb30BaTh MMPOU3BOJIHYIO JJIsl HCCiIeloBaHus (PYHKIMHM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

— HaxoJUTh HauOoJbIlIee U HAaMMEHbIIee 3Ha4eHUs1 (QYHKIIMM HETPEPhIBHOM Ha
OTpE3KE;

— HCNOJB30BaTh IPOU3BOAHYIO I HAXOXKIACHUS HAWIY4YlIEro pelIeHUs B
MIPUKJIAJHBIX, B TOM 4YHUCJIE COLMAJIbHO-DKOHOMMYECKUX, 3ajadax, Uil
OIpeJIeNIEHUs] CKOPOCTU U YCKOPEHUs Ipoliecca, 3aJaHHOro GopMynoil mim
rpaduxom;

— CBOOOJJHO  OIEpUpOBaTh MOHATUAMHU: TepBOOOpa3Hasi, ONpeneNEHHBIN
MHTErpaJl, HaX0JIUTh NEePBOOOPA3HBIE ANEMEHTAPHBIX (YHKIUN U BHIYUCIATH
uHTerpai no gopmyne Hetotona—JleiiOnuna;

— HaXOJUTb IJIOIAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTETPaJIa;

— HMMETh NPEICTAaBICHHE O MaTEMaTUYECKOM MOJEIMPOBAHWHM HA IpUMEPE
cocraBieHus nuddepeHnanbHbIX YpaBHEHUH];

— pelaTh NPUKIAJHBIE 3a/add, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOIO U
(U3MYECKOT0 XapakTepa, CpeICTBAMU MaTEMaTUYECKOT0 aHaJIH3a.

I1P 9

MuoecTBa U JIOTHKa:
— CBOOOZIHO  OMEpHpOBaTh TMOHSATHSMHU: MHOXECTBO, ONEpaluud  HaJ
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MHOXECTBaAMHU;

UCIIOJIB30BaTh  TECOPETUKO-MHOXKECTBEHHBIM  ammapar Ui OIUCAHUs
peaJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a/1ad U3 APYTrux y4eOHbIX
[IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH HMOHATHSIMH: OIpENeIeHUE, TeopeMa, ypaBHEHHE-
CIIEAACTBUE, CBOWCTBO  MAaTeMaTH4eCKOro OOBEKTa, JI0Ka3aTelbCTBO,
PaBHOCUJIbHBIC YPABHEHHUs U HEPABEHCTBA.

ITP 10

CBOOOJTHO ONEPHPOBATH OCHOBHBIMH TOHSATUAMHU CTEPEOMETPUH  IIPH
pelIeHNN 3a]]a4 U IPOBEACHUM MaTeMaTHUYECKUX PacCyKIEHUM;

OPUMEHATh AKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPH PEIICHUU
reOMETPHUECKUX 3a]a4;

KJaccu(UIMPOBaTh B3aWMHOE PACIOIOKEHUE TMPSIMBIX B TPOCTPAHCTBE,
IUIOCKOCTEH B IPOCTPAHCTBE, IPAMBIX M IFIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJTHO OTIEPUPOBAThH MOHATUSAMH, CBSI3aHHBIMH C YTJIAMU B IPOCTPAHCTBE:
MEX1y IPSMbIMH B IPOCTPAHCTBE, MEXAY IIPSIMOMN U INIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C MHOI'OI'DaHHUKAMU;
CBOOOJHO pacro3HaBaTb OCHOBHbBIE BHJIbI MHOTOTPAaHHUKOB (TpHU3Ma,
NUpaMyUa, IPSAMOYTOJIbHBIN Napasienenunes, Kyo);

KJaccu(UIUpOBaTh ~ MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHHS  JUIA
KJIAaCCU(UKAIINH;

CBOOOJHO  ONepuUpoBaTb  MOHATHSMM,  CBA3aHHBIMH C  CEUEHHUEM
MHOT'OI'PaHHHUKOB IIJIOCKOCTBIO;

BBITNOJIHATH NapajlIeNIbHOE, [IEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBIIIOJHATh H300pakKeHUs! PUTYp Ha MIOCKOCTH;
CTPOUTh CEYEHHUS MHOIOIPAHHUKOB PAa3JIMYHBIMU METOJIAaMH, BBINOIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB TNPOCTHIX OOBEMHBIX (GHTYD:
BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH IUIOIAN TOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, NMUpaMHUaa),
re€OMETPUUYECKUX TEJl C IPUMEHEHUEM (POpMYIT;

CBOOOJTHO ONEPHPOBATH MOHATUSAMU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh
U TIOCKOCTh CHMMETPHH, LIEHTP, OChb U TNIOCKOCTh CUMMETPHUH (PUTYPBI;
CBOOOZHO ONEpUpPOBaTh MOHSTHUSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITOJIHATH ICUCTBUS HaJl BEKTOpaMH;

pemars 3aJadyd  Ha JJOKAa3aTeNbCTBO MATEMaTHYECKMX OTHOLIEHUH U
HaXO0X/EHUE T€OMETPUUYECKUX BEJIMYUH, IPUMEHSS U3BECTHBIE METOMbI MpHU
pELIEHNN MaTeMAaTHYECKUX 3aJad IIOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHSTh  IPOCTEHIINE MPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAI[UOHHBIE CUCTEMBI ITPH PEIIEHUN CTEPEOMETPUUECKHX 33/1a4;
U3BJIEKAaTh, MpeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (uUrypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaX;

MPUMEHSTDH MOJTYYECHHbIE 3HaHUS Ha MPAKTHKE: CPAaBHUBAThH U aHAIM3UPOBATh
pealibHble CUTYyallH, MPUMEHSITh M3y4EHHbIE MOHSTHUS B Ipoliecce MOoUcKa
peleHusi MareMaTudecku CQOpMYJIMPOBAHHON MpPOOIEeMbI, MOAEIHPOBATH
pealibHble CHUTyallUM Ha f3bIKE T'E€OMETPHH, MHCCIEeI0BaTh IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAHUEM I€OMETPUYECKUX MOHATUN U TEOPEM, ammapara
anreOppl, pemaTh NPAKTHYECKHE 3a/ladd, CBSI3aHHBIE C HAXOXJACHHUEM
TFE€OMETPUUECKUX BEJIUYUH;

— HUMCTh NPCACTABIICHUS 00 OCHOBHBIX JTamax PasBUTHA TCOMCTPHU KaK
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COCTABHOM YacTu (hyHJaMEHTA Pa3BUTHS TEXHOJIOTHH.

ITP 11

CBOOOJTHO OINEPHPOBATh MOHATHUSMH, CBS3aHHBIMU C I[IMJIMHIPUYECKOH,
KOHMYECKOW U CQEepUYecKOr IMOBEPXHOCTSAMHU, OOBACHATH CIIOCOOBI
MOJTyYCHUS;

ONEPUPOBATH IMOHATUSAMH, CBSI3aHHBIMH C TEJaMH BpPAILICHUS: LAIMHIPOM,
KOHYCOM, cepoii u mapowm;

pacrio3HaBath Teja BpamieHus (IHIMHADP, KOHYC, cdepa u map) u 0ObsICHITH
CIIOCOOBI TIOJTYYCHUS TEI BPAIICHUS;

KJIacCcU(UIMPOBATh B3aUMHOE PACHIOJIOKEHHUE CPEephl U TIIOCKOCTH;
BBIYUCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB H TEN BpalleHUs,
00BbEMBI M TUIOIIAJAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TENl BpPAIICHUS,
TE€OMETPHUECKUX TEJI C IPUMEHEHHEM (HOpMYT;

CBOOOJTHO OIEPHPOBATH TOHSATHSIMHU, CBSI3aHHBIMH C KOMOMHALIUSMHU Tel
BpallleHHss ¥ MHOTOTPAaHHUKOB: MHOTOIDaHHHK, BIHCaHHBIH B chepy u
OIMCAHHBIN OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOIPAHHHK WM TEIO
BpAIlCHHS,

BBIYUCIISITE COOTHOIIEHHSI MEXAY IUIOMAASIMU MOBEPXHOCTEH M 00BEMaMH
MOJOOHBIX TEM;

n300pakaTh U3y4aeMbie (PUTYpPbI, BHIIOIHATH (BEBIHOCHBIC) IIOCKUE YEPTEKH
U3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYp: BUA CBEpXY, COOKY, CHH3Y,
CTPOUTH CEUCHHS TEIl BPALICHHUS;

U3BJICKaTh, WHTEPIPETUPOBATh M MPEOOpPA30OBBIBATh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX  (Urypax, TMPEICTABICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBIMOJIHATH ONEPAIK Ha/l BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

pemaTh reOMeTpUYEeCKHe 3aJa4i Ha BBIYMCIICHUE YIIIOB MEXKIY MPSIMBIMH U
TUTOCKOCTSIMU, BBIYHCIICHHE PACCTOSIHUN OT TOYKH JIO TUIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPANHATHOI'O METO/1a TPH PEIICHNUH;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSIMH, CBS3aHHBIMH C JBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA ABUKCHUU;

BBIMOJIHATh M300pakK€HUs MHOTOIPAaHHMKOM W Tel BpaLleHUs IpH
napajjieIbHOM  I[E€peHoce,  IEHTPAJbHOW  CHUMMETPUH,  3€pKaJbHOM
CHMMETPHH, TIPH MIOBOPOTE BOKPYT MPSIMOH, MPeoOpa3oBaHUs MOI00HS;
CTPOUTH CEUEHHsI MHOTOTPAaHHUKOB U TEJl BPAIIEHUs: CEUYCHMS LIMIINHAPA
(mapayuienbHO W MEPIEHAMKYISIPHO OCH), CEYEeHHs KOHyca (mapajieslbHOe
OCHOBAHHIO U NMPOXO/IAIIEe Yepe3 BEPIINHY), CEUEeHUs 1apa;

UCTIONIB30BaTh METOMABI TIOCTPOCHHUSI CEUEHHWH: METOJl CJIEZOB, METOJ
BHYTPEHHET 0 MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH MI0CKOCTH;
JIOKa3bIBaTh T€OMETPUIECKHUE YTBEPIKIACHUS;

NPUMEHSTh TEeOMeTpHYecKre (aKThl I PEIeHHs] CTePEOMETPHUECKUX
3aad, NPEANONaraloluX HECKOJIBKO IaroB pEHICHUs, €CITU YCIOBHUS
NIPUMEHEHMS 33JIaHbl B IBHOM U HESIBHOM (opme;

pemath 3aJa4d  HAa JIOKA3aTeIbCTBO MAaTEMaTHUYECKUX OTHOIICHUH W
HaXO0XXJICHHE TeOMETPHUYECKIX BEINYHH;

OPUMEHSTh IPOrpaMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHCTEMBI IIPU PEILICHUU CTEPEOMETPHUECKUX 3aa4;

NPUMEHSTH MOJydYeHHbIC 3HAHHUS Ha MPAKTHUKE: CPABHHUBATH, AaHAJTH3UPOBATH
M OIICHWBATh peallbHble CHUTYAIlMH, TMPUMEHATh W3YYCHHBIC TOHITHSA,
TEOpEMbI, CBOMCTBA B TpOIECCe TIOMCKA PEIICHHS MaTeMaTHYeCKH
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c(OpMyIHpPOBaHHONW NPOOJIEMBI, MOJEIMPOBATH pEabHbIE CUTYyallud Ha
SI3bIKE T€OMETPHUH, MCCIIE0BATh IOCTPOCHHBIE MOJECIH C HCIOJIb30BaHUEM
IreOMETPUUYECKUX IMOHATUH M TeopeM, ammapata airedpsl, pelaTrh
IIPAaKTUYECKUE 3a7a4M, CBSI3aHHBIE C HAXO0XKICHUEM TIE€OMETPUYECKUX
BEJIMYNH;

UMETb TIPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPHH Kak
COCTaBHOM 4acTH ()yHJAMEHTa Pa3BUTHUS TEXHOJIOTHH.

ITP 12

CBOOOJIHO OTEPHPOBATH MOHATUIMH: Tpad, MIocKkuii rpad, CBI3HBIN Tpad,
nyTh B rpade, Lemnb, UK, 1€PEeBO, CTEIIEHb BEPIIMHBI, IEPEBO CIy4yaltHOTO
JKCIIEPUMEHTA;

CBOOOJHO OMNEpPUPOBATh MOHATUSIMH: CIIYyYalHBI SKCIIEPUMEHT (OIBIT),
cllydaiflHOe COOBITHE, DJIEMEHTapHOE CclydyailHOe COObITHE (dJIeMEHTapHBIN
MCXO0J1) CIIy4aifHOTO OIbITA, HAXOAUTh BEPOSTHOCTH COOBITUH B OMBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HAXOJIUTh U (OPMYIIMPOBATH COOBITHS: MEpeceueHue, 00beTUHEHNE TaHHBIX
COOBITHH, COOBITHE, POTUBOIIOJIOKHOE JAHHOMY, UCIIOJIb30BaTh AUArpaMMbl
Diiniepa, KOOPAMHATHYIO TMPSAMYIO JJIsl pElIeHUsl 3a4ad, I[0JIb30BaThCA
(bopMyIIOi CIIOKEHUSI BEPOSTHOCTEH JJII BEPOSTHOCTEH JBYX M Tpex
CIIy4aliHbIX COOBITHIA;

OIepUpOBaTh  MOHSTHUSAMM:  YCIOBHasi  BEPOATHOCTb,  YMHOXCHHUE
BEPOATHOCTEH, HE3aBUCUMbBIE COOBITHUS, JEPEBO CIy4YailHOrO 3KCIEPUMEHTA,
HaXOJUTh BEPOSITHOCTU COOBITUM C IMOMOIIBIO IIPaBHJIa YMHOXKEHHUS, JepeBa
CIIy4aifHOTO OIIbITa, UCMOJIb30BaTh (DOPMYITy MOJTHON BEPOSITHOCTH, POPMYITY
baileca mpu pemieHun 3anad, ONPEAETATh HE3aBHUCUMOCTh COOBITHH IO
(dbopmyIe 1 o OpraHu3aIfy CIIy4aifHOTO YKCIIEPUMEHTA;

OPUMEHSTh H3yYCHHbIE KOMOMHATOpHBIE (QOPMYJbl Ul TEePEUUCTICHUS
JJIEMEHTOB MHOXXECTB, JJIEMEHTAPHBIX COOBITUH CIYy4allHOTO OIIBITA,
peuieHus 3a1a4 o TEOPUH BEPOSATHOCTEH;

CBOOOJHO ONEpUPOBATH MOHATUSAMH: OWHApPHBIM  CIY4YalHBI  OIBIT
(ucmibITaHue), ycmex U Heyjaya, HEe3aBHCHMbIE HCIBITaHUSA, Cepus
UCTBITAHUN, HAXOIUTh BEPOSTHOCTH COOBITHH: B CEpPUM HCHBITAaHUH 10
[EepBOro ycrexa, B CepUM UCIbITaHUA bepHyiu, B ombiTe, CBA3aHHOM CO
Clly4ailHBIM BBIOOPOM M3 KOHEYHOI COBOKYIHOCTH;

CBOOOJHO OINEPUPOBAThH MOHATUSMU: CllydyailiHas BEJIMYMHA, paclpeesieHue
BEpPOSITHOCTEH, AUarpaMMa pacrpesiesieHus, OnHapHas ciydaiiHas BeTUYMHA,
reoMeTpruecKoe, OMHOMHAIbHOE paclpe/ieeHue.

ITP 13

ONEPHUPOBATh TMOHATUAMHU: COBMECTHOE DACHpENENICHuE [BYX CIIy4alHBIX
BEIMYMH, HCIOJIb30BATh TaOIMIly COBMECTHOTO PpAaCHpEeAEIeHHs JBYX
CIIy4alHBbIX BEIWYUH MU BBIACICHUS PAaCIpeIelieHUs KaKIO0N BEJIWYUHBI,
ONpPEIEICHUS HE3aBUCUMOCTH CIIYYalHBIX BEJIUYMH;

CBOOOJTHO ONEPHPOBATH MOHATHEM MAaTEeMAaTUYECKOIO OXKHJIAHUS CIydalHOM
BEIMYMHBI (pacrnpesieneHns), NPUMEHATh CBOICTBa MaTeMaTH4YEeCKOTO
OKMJIaHHs TPU PELICHUM 33a7a4, BBIYHUCIATH MaTEMAaTHYECKOE OKHJIaHHE
OMHOMMAJIBHOTO M TEOMETPHUECKOTO pacIpeIesieHuil;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: AUCIEPCHUS, CTAHIAPTHOE OTKJIOHEHHE
CIIy4allHOM BEIWYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUM  CIIy4alHOU
BEJIMYMHBI (pacrpeeneHus) Mpu pelieHny 3aad, BBIUNUCIATh TUCIEPCUIO U
CTaH/IApTHOE  OTKJIOHEHHWE  TIeOMETPHUYECKOro M OMHOMHAIBHOIO
pacIpeeieHuN;

BBIUHCIISTH BEIOOPOYHBIE XapaKTEPUCTHKU 10 JAHHOM BBHIOOPKE U OLIEHUBATh
XapaKTEePUCTUKH TE€HEPaJIbHOM COBOKYMHOCTH JAaHHBIX MO BbIOOPOYHBIM
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xapakrepucTukaM. OlLleHUBaTh BEPOATHOCTH COOBITUH U  TMPOBEPATH
MpOCTEUIINE  CTATUCTUYECKHE  TUIMOTE3bl, TMOJB3YSICh  U3YYECHHBIMHU
pacnpe/iesIeHUsIMU.

1.4. Kosin4ecTBO 4acoB HA OCBOEHHE MPOrpPaMMbl Y4eOHOI'0 NpeIMeTa:
00BbeM 00pa3oBaTeNbHOM IporpaMMbl — 216 yacoB, B TOM uuce:
BO B3aMMOJICHCTBHUY C TIperoaBareiemM — 216 gacos.
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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
MIPAKTUYECKHE 3aHATHUS 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, JJadopaTopHble U IPAKTHYECKHe Pa00ThI O0bem Kombt
pa3nesioB U TeM 4acoB HPCAMETHBIX
pe3yJIbTATOB,
(hopMHPOBaHUIO
KOTOPBIX
CIOCOOCTBYET
3JICMCHT
IIPOrpamMMmBbl
AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
Copaep:xkanue yueOHOro MaTepuaja 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 JICCSITUYHBIE TPOOH, TPOLIEHTHI, 0ECKOHEYHBIE MEPHOANIECKHIE 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 MaTpuibl 2X2, €ro TEOMETPUYECKHM CMBICII M CBOMCTBA; BBIUYMCICHUE €ro
PanuonaabHble 3HAYEHMSI; IPUMEHEHUE ONPENCINUTENS ISl PEIICHUs CUCTEMbl JIMHEHHBIX YPaBHEHUM.
YpaBHEHUA HpaKanecm{e 3aHATUSA 8
" HepaBeHCT?a' 1 |IIpumenenue apodeii U NMPOLEHTOB /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 JeiCTBUTEJIbHOIO YHCJIAa U ero cBoiicrBa. [IpuOnmkEéHHbBIE BBIYUCIEHHS, 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. Hymu ¢ynxnuu. IlpomexyTku 3HakonmocTtossHCTBa. UETHbIE U

HeuétHble ¢Qyaknuu. Ilepuognueckue ¢yHkuuu. I[IpoMeXyTKH MOHOTOHHOCTH (DYHKIIHMH.




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

2 |CreneHHas, TUHelHHas1, KBaApaTUYHAs U ApPoOHO-IuHeiiHast yHkuuu. VX cBoiicTBa U rpaduk. [P 5
Crenens ¢ nenslM nokasareiaeMm. bunom Herorona.
IIpakTnyeckue 3aHATHS
1 |DaemeHnTapHoe Hcc/iel0BaHNe U MOCTPOEeHHe IPagpuKOB JIMHEHHOH, KBaIPATUYHOMH U APOOHO- IIP 5
JIMHeHOo pyHKuMi.
Copaepxxanue yueOHOro MaTepuasa
. |1 |Apudpmerndeckuii 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 ypaBHeHHMsl. OCHOBHbIE METOJbl PELICHUS HPPALMOHAIBHBIX YpPaBHEHUH. I1P 3, 11P 4
ypaBHeHHsI PaBHOCHIIbHBIE IEPEXOIbl B PELIEHUH 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 ypaBHeHul. [lokazarenbHble 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 fIpeoGpasoBanue BbIpaKeHuii, coxepaumx Jorapudmol. JJorapudmudeckas GyHKIUs, €6 I1P 3
YPaBHCHUS cBoiicTBa U rpaduk. Mcnonab3oBanue rpaduka GyHKIUH Ui pelieHns ypaBHeHUH
2 |OcHOBHBIE METOABI pelleHHsi JorapupmMuyeckux ypaBHeHMii. 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  YUCIOBOIO  aprymeHTa. T[pUrOHOMETpUYECKas  OKPYKHOCTb  OIpEleIeHUe
TPUTOHOMETPUYECKHUX (DYHKIMI YHMCIOBOTO apryMeHTa.
IIpakTHYeckue 3aHATHSA
1 |OcHoBHBbIe TpHuroHoMeTpuueckue ¢Gopmyanl. IIpeoOpazoBaHre  TPUTOHOMETPUUCCKUX ITP 3
BBIPAKCHUM.
2 |Pemenne TPUTOHOMETPHYECKHX YPABHEHHIA. 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 reoMeTpuyecKasi mporpeccuu. beckoHeyHo yOBIBaromasi 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 3adad 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 HENIPEpBIBHBIX 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
JUIs peleHus 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 MareMaTndeckoro aHaams3a 10 kJjacca, 2 ITP 10
CHCTEeMATH3ALHSA 00001IeHNe U CHCTEeMATH3 AU 3HAHUI
3HAHMH
IIpakTHYeckune 3aHATHSA 6
1 |IlpumeHeHHMe 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. MHTEerpan. ['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
reoMeTpru4YecKmux TeJl.
2 |ITpumepsl pemennii 1u¢depeHIHATLHBIX YPABHEHMIA. 2 ITP 8
MaremaTu4eckoe MOAEIMPOBAHHE PeAJIbHBIX MPOLECCOB ¢ MOMOILIO AH(ppepeHnaAIbHBIX 2 P 13
YPaBHEHHI.
Conep:xanue 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 pellleHHs] HPPANMOHAJIBbHBIX, MOKA3aTeJbHBIX U JOrapupMHIECKHX 2 ITP 4
YPABHEHHUIi 1 HEPABEHCTB.
Conep:kanue y4eOHOT0 MaTepuaJia
1 KommiekcHsble yuciaa. AnreOpandeckas U TPUTOHOMETpHYEcKass (JOPMBI 3alMCH KOMIUIEKCHOTO 2 [P 2
yrcia. ApudmMeTndyeckue onepamnuy ¢ KOMIUIEKCHBIMU YHCTIaMH.
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
HaTypaibnbie n MOAYJII0, aTOpUTM EBKIIMIA 1)1 penieHus 3a/1ayax B IEJIbIX YnCax.
HeJIbIe YHeIa IIpakTHyeckne 3aHATHA 2
1 |(IIpumenenue nmpusHakoB aenumoctu 1enbix yucen, HOJl u HOK, ocraTtkoB o Moay: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 |lIpuMeHeHHEe yPaBHEHUI, CHCTEM M HEPABEHCTB K PENIEHUI0 MATEMATHUYECKHUX 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 U 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 MPpaBUiIa H300pPaKEHUsI HA PUCYHKE TUIOCKOCTH, MAPAIIEIbHBIX MPSIMbIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka.
3 |IToHsiTHS: mepeceKaONIUecs MJOCKOCTH, MepeceKaoluecs MNpAMas H  IJIOCKOCTh; [P 11
BBenenue B MOJIYIIPOCTPAHCTBO. MHOTOTPaHHUKH, H300pakeHHe NPOCTEHIINX MPOCTPAHCTBEHHBIX (GUTYp,
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 cedeHMi Nupamuabl, Kyda M NPU3MBI, KOTOpbIE MPOXOIAT uyepe3 X 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 I10ckocTel. [locTpoeHue cedenuit B mupamuie, Kyoe mo IP 12
TpéM Toukam Ha péOpax. Coz/laHue BBIHOCHBIX YEPTEXKEH U 3alKCh 1Iar0oB NOCTPOEHUSI.
Coaep:xxanue yueOHOro MaTepuaJia
B3aumHoe
pacionoKenue 1 |B3aumHoe pacmnoJioikeHue NMPSAMBIX B npocrpaHcTBe. CkpernuBarommecs 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




iockocThio. [lapamiensHoCTh TPEX NpsiMbIX. Teopema o TpEX mapaienbHbIX MPSMBIX.

Teopema o ckpemuBawmuxcsa npsmbix. [lapamiensHoe npoektupoBanue. OCHOBHbIE CBONCTBA
MapajuleIbHOTO MpPOeKTUpOoBaHUA. M300pakeHue pasHbIX (UTYyp B MapajljieNIbHOM IMPOEKIIHUH.
IlenTpanpHas npoeKkuus. YroJl ¢ COHAIPaBJIEHHBIMH CTOPOHAMM. YTOJI MEXKAY 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 IPOCTPAHCTBE

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 JI0Ka3aTeJIbCTBO, CBS3aHHBIC C IApauIEIbHOCTBIO IIPSAMBIX U IUIOCKOCTEH B
npocrpaHcTBe. llocTpoeHue ceueHus, NPOXOIAIIEro 4Yepe3 AAHHYIO IIPSAMYK0 Ha 4YepTexe H
[apajuIeJIbHOTO Ipyroi npsmoi. Pacuér otHomenui. [lapannensHas npoekuusi, IpUMEHEHNUE AJIs
IIOCTPOEHMsI ceueHul Kyba u napauenenunena. CBolcTBa napajuleNenunesia i NpU3Mbl.

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 IJIOCKOCTEN: 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
NpsAMOM M IUIOCKOCTH. [IpW3HaK 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. [leprneHaukynsap m HakinoHHas. IlocTpoeHue NepneHAMKyIsgpa 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
CKpeIIMBaOIUMUCA  NpsAMbIMH.  [lOMCK  NEepHeHAMKYISpHBIX  MPSIMBIX € TOMOUIBIO

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 MNPAMONM 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 HenapauienbHON IPSIMOM, 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 MeXIy CKpEIIMBAIOIIUMUCA NMPSIMBIMHU 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 NPSIMON IEpPEecedeHMs IBYX IUIOCKOCTEH MEPIEHIUKYISIPHBIX 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, HpﬂMOfI; 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  CKPEIUMBAMIMMUCA MNPAMBIMH € NOMOUILIO
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
napajuieNienunes, NpsMOyrojbHbIA Mapaienenunes, kKyo. Beimykibie MHororpanHuku. 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, pa3oKeHUE 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 VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUMI
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 dYepe3 JBe 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 pacCTOSHHS OT TOUKH 10 TNIOCKOCTH B KOOpJAUHATAX.
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 MHOTOTPAHHUKOB: 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 |llepneHIMKYJSIpPHbIEe MPpsiMble M IJIOCKOCTH: CTaHJAPTHBIE TMAapbl MEPHEHIUKYIIPHBIX 2 P 11

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




IToBTOpeHHUe: IO MHOTIOYrOJIbHHMKOB, (DOpPMYIBI A IUIOIIAZEH, cOOOpa)KeHUs MOA00us.
[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 Tpucekuuu yriaa. CTepeoMeTpudecKHe 3alaud, CBA3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO NapaJuieenune/ia.

ITP 8, I1P 10,
P 11

IIpuknagupie  3agaum, CBSI3aHHbIe C  BbIYHCJIeHHeM 00béMa  NPSAMOYIOJILHOIO
napauiejaenunesa. OO0véM npsmoil npusmbl. CrepeoMeTpuyeckue 3aladd, CBS3aHHBIE C
BBIUUCIICHUEM O0BEMOB MpsiMOW Mpu3Mbl. [lpukianHeie 3a1a4n, CBI3aHHBIE ¢ 00BEMOM MPSIMOM
IIPU3MBI.

ITP 10, ITP 11

Boiuncienne 00HEMOB Tesl ¢ MOMONILIO ONpeneJéHHOro wuHTerpana. OO0bEM HAKIOHHOM
npu3Mbl, nupamuisl. Popmyna o0béma nupamuabl. OTHOIIEHHE OO0BEMOB MHpPAMUZ 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 BpalmeHus

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 M BBIYHMCICHHE, TOCTPOCHHEM CEUeHHMH NWIMHApA, KOoHyca. [IpukiamHble
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. [Inomans 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 OKPYXKXHOCTHU, CTAaHIAPTHBIC HOJIO6I/I${. Pazmmunsie KOM6HHaHI/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 mpsmoro uuiauHapa. Ilnomaan OGOKOBOM M MOJIHOM 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 ILUIOMAAM NMOBepXHOCTEl 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 «OOBEMBI Te», CBA3aHHBIE ¢ 00BEMOM IIapa U TIomaabo cdepsl. 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
JABu:KeHUs JBYDKEHUH. Bubl JBIWKCHHUU: MapajuleibHBIN TIEPEHOC, ICHTpalibHAs CHUMMETpPHUS, 3epKajbHas
CHMMETpHs, MOBOPOT BOKpYyr mpsimoil. IIpeoOpazoBanust momobms. [lpsmas m 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 pa3BUTHSA CTEPEOMETPUM KaK HAyKd U e€ pojb 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 ¢ momolnbio rpada. CreneHb (BaJICHTHOCTH) 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) W CiaydailHble 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 ool BeposiTHocTH. Popmyia baiieca. HezaBucumpie coObITHS
YMHOKeHH e
BEpPOSAATHOCTEI.
YcaoBHas
BEPOSATHOCTD.
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), ycrmeX M Heyaaua. HesaBucuMble HCTIBITaHHS. I1P 12
HUCNBITAHUH. Cepus HE3aBUCUMBIX UCIBITaHUH /10 niepBoro ycnexa. Cepust He3aBUCUMBIX UCTIbITaHUN 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 BepositHocTel. [narpamma pacrpenenenus. 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 paclpeeieHUe ABYX CiydailHbIX BenuuuH. He3aBucumbie
ciydaiiHple BeJWYMHBI. CBOWCTBA MaTEMATHYECKOTO OXWJAaHWSA. MaTeMaThudeckoe OKHIAaHue
OWHApHOW  CIy4ailHOH  BeNMWYMHBL. ~ MaTeMaTH4ecKoe OKHUJaHHUE TIeOMETPHUYECKOro U

OMHOMUAIBHOTO pacrpeaeNeHui.




IIpakTHYeckne 3aHATHSA 2
1 |ucnmepcusi W CTaHIAPTHOe OTKJOHeHMe. [lucnepcusi OUHApHON cClnydyalHOW BEIMYMHBI. 2 ITP 12
ya
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.
IIpakTHYeckune 3aHATHA 2
1 |IIpakTuyeckasi padoTa ¢ HCIOJIb30BAHMEM YJIEKTPOHHBIX TAOIHIL 2 IP 12
Coaep:xanue yueOHOro MaTepuaJia 1
1 [I'eHepajbHasi COBOKYNHOCTb W CJy4yailiHas BbIOOpKa. 3HAKOMCTBO C BbIOOPOYHBIMU 1 [P 12
DJIeMEeHTbI xapaktepuctukamu. OlleHKa CpelHero W AMCIEPCHH TeHEPaJbHOW COBOKYIMHOCTH C MOMOIIBIO
MaTeMaTH4ecKoii BBEIOOPOYHBIX XapakTepucTuK. OTCHUBaHKUE BEPOSTHOCTEH COOBITHII 110 BRIOOpKE. CTaTncTHdecKas
CTATHUCTHKH runoresa. [IpoBepka npocTeinumx runores ¢ HOMOIIbIO CBOWCTB M3YYEHHBIX paclpeeseHui.
IIpakTH4eckue 3aHATHS 2
1 ‘HpaKanecxaﬂ padoTa ¢ UCNO0JIb30BAHUEM NIEKTPOHHBIX TA0IHII 2 [P 12
HenpepbiBHbIC IIpakTHyeckne 3aHATHA 2
ciay4yanHble v
T 1 |(IIlpumepbl HeNpepbIBHBIX COyYalHbIX BeJUMYUH. DyHKIMA TJIOTHOCTH BEPOATHOCTH. 2 [P 12
(pacmpenesenust) PaBHomepHOe pacnpenenenue. Ilpumepsl 3agad, NOPUBOASIIMX K IOKAa3aTeIbHOMY M K
l'lOKa3aTeJ'll>H0eI/[’ HOpPMaJIbHOMY  pacnpeneneHusM.  DyHKIUS  IUIOTHOCTH  BEPOATHOCTHM  IOKA3aTEJIbHOTO
acnpezenenus. OyHKINS MIIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacrpe/iesieHus
HOpPMAaJIbHOE pactipelt YHKIL p p pactipen
pacnpeneaeHust
IIpakTH4eckue 3aHATHSA 2
Pacnpenenenne 1 |[MocaenoBaTeIbHOCTH OMHOYHBIX HE3ABHCHMBIX COOLITHIL. [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 BeanuuH. 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 MAaTE€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 W TCOPETUYCCKUX 3aHATHH, TEKYIIETO0 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
JMCIUTUTIHAM.

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.

Texnuuyeckue cpeacTBa 00yYeHHsI:

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

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

JUis  TpoBeleHUS TEOPEeTHUYECKUX 3aHATUH C TIpynmnaMud  OOJbIION  UYMCIIEHHOCTH
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 o0yueHHsl.

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.

Jlist caMOCTOSITENTbHON paboThl OOYYAIOLIMXCS HMMEETCSl YUTANbHBIA 3al (Meauareka) ¢
BBIXOJIOM B ceTh UHTepHET (Aya. 111 yueOnsiii kopmyc Nel).
1. Oo0opynoBanmue:
1.1. Konuentpartop D-Link 16-port,
1.2. Cepsep Fujitsu RX100S7,
1.3. KonupoBanbusiii anmapat Canon ir2520 (hopmat A3),
1.4. ITpunTep nazepusiii Kyocera FS-1120DN,
1.5. IlpuHTEp IBETHOM,
1.6. MonwuTop 19" LCD LGM-W1934S BN (5 mit.),
1.7. Monutop ASUS 17" LCD (1 mirt.),
1.8. MounuTop 19” topview A1981WX (4mit.)
1.9. Cucremnsiit 610k Intel Celeron 430 (7 mit.),
1.10. Cucremusiii 610k Intel Celeron 430 1800/ DIMM 1Gb/HDD 160Gb,
1.11. Cucremnsiii 010k Intel Core i5 4096, 500Gb DVD-RW,
1.12. CtoJibl KOMITBIOTEPHBIE,
1.13. Ctonbl KOMIIBIOTEPHBIE YITIOBBIE C TYMOAMH,
1.14. Crynbs, mkad,
1.15. Cremnax ai1st JUCKOB.
2. IIporpammHoe o0ecnieueHue:
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 odecrneyenne o0yueHust
ITepedyenn yyeOHbIX n3aanuii, MHTEpHET-pecypcoB, JONOJTHHUTEILHOM JIUTEPATYPbI

OcHoBHas1 JInTepaTypa

DJIeKTPOHHbIE U3AHUS.

1. Mepznsk, A. I'. MaremaTtuka. AnreOpa 1 Hauana MaTeMatuiyeckoro aHanu3za: 10 kmacc:
yrryOonéHHbIi ypoBeHb: yueOHuK / A. I'. Mep3msk, JI. A. Homuposckuii, B. M. TlonskoB. — 8-e u3.
— Mocksa: IIpocsemenune, 2024. — 480 c¢. — ISBN 978-5-09-116479-4. — TekcT: >JIeKTPOHHBIN //
DneKkTpoHHBIN pecypc 1udpoBoit oopazosarenbHoi cpeasl CITIO PROFoGpa3osanume: [caiit]. — URL:
https://profspo.ru/books/149003 (mara obOpamenus: 03.03.2026). — Pexxum goctyma: uis aBTOpU3HUD.
I0JIb30BaTENEeN



2. Mepansk, A. I'. MaremaTtuka. AnreOpa 1 Hauana MaTeMaTudeckoro aHanusa: 11 kmacc:
yriyonéHHpii ypoBeHb. yueOHuk / A. I'. Mep3nsak, JI. A. Homuposckuii, B. M. IlomsikoB ; mox
penakmueit B. E. [Togonbckoro. — 7-e u3a. — Mocksa: [Ipocsemienue, 2024. — 416 ¢. — ISBN 978-
5-09-116503-6. — TekcT: 2JIeKTPOHHBIH // DIEKTPOHHBINA pecypc u(poBoi 00pa30BaTEIHLHOM CPEIbI
CIIO PROFob6pazoBanue: [caiit]. — URL: https://profspo.ru/books/149005 (mata oOpameHus:
03.03.2026). — Peskum mocTyma: Ajist aBTOPU3HP. [TOJIb30BaTENCH

3. Mepznsk, A. I'. Maremaruka. ['eomerpus: 10 knacce: yriayOnéHHbINH ypOBEHb: Y4eOHUK /
A. T'. Mep3msik, 1. A. Homuposckuii, B. M. Tlonsakos ; mox penakmueit B. E. ITogonbckoro. — 8-e
u3n. — Mocksa: Ilpocsemenne, 2024, — 272 c. — ISBN 978-5-09-116509-8. — Tekcr:
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc 1udpoBoit oopazosatenpHOM cpeabl CITIO PROFob6paszoBanue:
[caiiT]. — URL: https://profspo.ru/books/149114 (mata ooparenus: 03.03.2026). — Pexum gocryna:
JUIsL aBTOPU3HP. TIOJIB30BaTeNel

4. Mep3msik, A. I'. Maremaruka. ['eomerpusi: 11 kmacc: yrimyOi€HHBIN YpOBEHb: yu4eOHUK /
A. T'. Mep3msik, 1. A. Homuposckuii, B. M. Tlonsakos ; mox penakmueit B. E. ITogonbckoro. — 8-e
m3n. — Mocksa: Ilpocsemenne, 2024, — 256 c. — ISBN 978-5-09-116531-9. — Tekcr:

AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc 1udpoBoit oopazoBareabHoit cpeapl CIIO PROFo6pa3oBanue:
[caiit]. — URL: https://profspo.ru/books/149008 (mata ooparienus: 03.03.2026). — Pexum gocrymna:
JUIsL aBTOPHU3HP. MTOJIb30BATEIICH

JlonoJiHUTEIbHAS JINTEPATypa

1. bagpun, M. MN. Maremarvka: y4yeOHUK U TPAKTUKYM JUISL  CPEIHEro
npodeccuoHanbHoro odbpazoBanus / W. W. baBpun. — 2-e¢ wm3a., mepepad. u jgorn. — Mockaa:
NznarensctBo FOpaiit, 2026. — 568 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
17016-0. — Texkct: anektponusii // OOpazoBatenbHas tiardgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/598537 (nara obpamenus: 03.03.2026).

2. boromonos, H. B. Anrebpa W Havana aHaju3a. Y4Y4eOHUK ISl CPEIHEro
npodeccuonanbHoro oopazosanust / H. B. boromonoB. — Mocksa: UznatensctBo FOpaiit, 2026. —
240 c. — (Ilpodeccuonanbuoe oopaszoBanue). — ISBN 978-5-534-09525-8. — TekcT: 31eKTpOHHBIN
/I O6pasoBarenbHast twiarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/598516 (mara
obpamienus: 03.03.2026).

3. I'yce, B. A. T'eomerpusi: yueOHUK IIJIsi CpeiHEro MpodecCHOHAIBHOTO 00pa3oBaHus /
B. A. T'yces, U. b. Koxyxos, A. A. [IpokodpreB. — 2-e u3A., uctp. u gon. — Mocksa: M31aTenscTBo
Opaiit, 2026. — 280 c¢. — (IIpodeccnonansaoe obpazopanme). — ISBN 978-5-534-08897-7. —
Texcr:  snektponHbli  //  OOpa3oBatenpHas  minargopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/586855 (nata oopamienus:03.03.2026).

HNudopmanuonHbie pecypchbl HHPOPMANHOHHO-TEJIEKOMMYHHKAIIMOHHOMN CETH HHTEPHET
1. ®enepanbHblii  IEHTPp HHPOPMAIIMOHHO-00Pa30BATENILHBIX PECYpCOB. — PexuM  gocTyma:
www.fcior.edu.ru
2. Equnas xosutekiust 1(poBBIX 00pa3oBaTeNbHBIX pecypcoB. - Pexxum moctyma: Www.school-
collection.edu.ru
Bce mpusiokenust k razete «1 ceHTIOps». - Pesxkxum moctyma: wWww.1september.ru
4. Enunas KOJUICKIMS IU(PPOBBIX 00pa30BaTeNIbHBIX pecypcoB. - Pexkum moctyma: http://school-
collection.edu.ru
Oopasosarenbubiii moptan «Perry EI'D». - Pexxum goctyna: http://reshuege.ru/
6. OtkpeiThiii 6ank 3ananuit ®UITHN. - Pexxum noctyna: http://www.fipi.ru/content/otkrytyy-bank-

zadaniy-ege

w
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http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://reshuege.ru/
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http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege

4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

KOHTpOJIB U OLCHKa PpE3yJbTaTOB OCBOCHUA y‘-Ie6HOI‘0 npeamMeTa OCYHICCTBIIACTCA
mnmpenoaaBaTejiEM B IIPOLECCE IMPOBECACHUA IIPAKTHUYCCKUX 3aH5[TI/II71, TECTUPOBaHUsA, a TaKXKe
BBITIOJIHCHHU A O6y‘-IaIOH_[I/IMI/ICSI HUHAWBHUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJIGI[OBaHI/II;'I.

Pe3ysabTarsl 00yyeHus
(IlpexMeTHBIE pe3yIbTATHI)

@®opMBbI 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 TECTOBOU (opme;
BBIIIOJIHEHUE YITPAXKHEHUI

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

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

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

BEITIOJTHEHUE 3a/IaHUN B TECTOBOH (opme;
BBIIIOJIHEHUE YIIPAKHEHUN

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 HIUTIOCTpanuun
pCeUICHUA ypaBHeHI/II\/’I 1 HCPABCHCTB,

BEITIOJTHEHUE 3a/IaHUN B TECTOBOH (opme;
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 OCHOBHBIMU INOHATHSAMH O IUIOCKHUX U
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (uUrypax,
X OCHOBHBIX CBOMCTBax; C(OPMHPOBAHHOCTh
YMEHHMsI paclio3HaBaTh Ha YEepTEkKax, MOJENSIX U
B pEaJbHOM MHpE TeOMeTpUUYecKHe (GUTypBHI;
MIpUMEHEHNE W3Y4YEHHBIX CBOMCTB
reoMeTpHuecKuX GUryp u Gopmys A perieHus
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 YIIPAKHEHUN




BEPOATHOCTEN; YMEHUN HAXOJWUTh U OLICHUBATH

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

BJIaJCHUC HAaBbIKaMH HCIIOJIB30BaHUSA TOTOBBIX
KOMIIBIOTCPHBIX IMPOIrpaMM IIpH PCIICHNUU 3a1a4,

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

c(hOpMHUPOBAHHOCTH MpECTaBICHUI 0
HE00XO0IMMOCTH JI0Ka3aTeJIbCTB pu
000CHOBaHMU MAaTEMAaTUYECKUX YTBEPKICHUU 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;

BBITIOJTHCHUE 33JJaHUI B TECTOBOU (opMme;
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 PeallbHbIX 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 TEOPUH
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 OMpCACIIAThL LCIIN

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

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

— BBIIIOJIHEHUE
TBOPYECKHUX 3aJaHUN.

MPAKTHYECKUX 3a7laHuM,

JIeATEIbHOCTH, BLIOMpATH YCIICIIHBIE
CTPATETHH B PA3JIMYHBIX CUTYyaIUAX.
YmMenue OPOAYKTUBHO o0marbes U | — HaOIOICHHE 32 COBMECTHOMU JIeATEIHHOCTHIO TPU

B3aMMOJICHICTBOBaTh B IIPOLIECCE COBMECTHOM
NeSTeIbHOCTH, YUYMTHIBATh MO3MLIUHU JIPYTUX

BBIIIOJIHEHUH 3aJaHUi




YYaCTHUKOB  JACATENbHOCTH,  IP(HEKTUBHO

paspemnatb KOH(JIUKTHL.

Bnanenne HaBBbIKAMU IIO3HABATENbHOM, | — BBINOJIHEHHE TBOPYECKHX paboT (cooOlieHue,
y4€OHO-UCCIEN0BATENbCKOH M IPOEKTHOH | Bcce, Mpe3eHTaIHs ), COCTABICHUE CXEM, TaOJIuI
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
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PELICHUS | HH(OPMALOHHBIM pecypcoM: y4eOHUKOM,
MPaKTUICCKUX 3amad, IIPUMEHEHMIO | 3]IeKTPOHHOM 0a30¥ JaHHBIX, JOIMOJHUTEIHHON
pa3IMYHBIX METOAOB MO3HAHUSI. 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 OCO3HAHHUS COBEPIIACMBIX
JEUCTBUHA W MBICIUTENBHBIX MPOLECCOB, HX
pe3yiabTaTOB W OCHOBAHMM, TPAHULl CBOETO
3HAHUS W HE3HAHMS, HOBBIX ITO3HABATCIHLHBIX
3a7a4 U CPEIICTB UX JOCTHXKCHUS.

— OIICHKA BBIIIOJHCHUA 3aI[aHHfI.

PeKOMeHIIyeMbIe TEMbl HHANBUIYAJBbHBIX IIPOCKTOB

Tembl NpeIMEeTHOOPHEHTHPOBAHHBIX NIPOCKTOB
Coznianue MynbTUMEIUNHON NPe3eHTAI[N 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 €€ TPUMEHEHHUE B KH3HHU YeJIOBEKa
[TokazarenbHast yHKIMS U €€ MPUMEHEHUE B JKU3HH YEJIOBEKa

Tembl ccIe10BaTEIbCKUX MPOCKTOB
* IlpumeHeHue CI0XKHBIX MTPOLIEHTOB B 3KOHOMUUYECKHUX pacyeTax.
» (CpenHue 3Ha4YEHUS U UX IPUMEHEHUE B CTATUCTHUKE.
* [I'paduueckoe perienre ypaBHEHU U HEPABEHCTB.
* IlpaBuibHbBIE U TOTYNPABUIBHBIE MHOTOTPAHHUKHY.
* Konunueckue ceueHust ¥ UX IpUMEHEHUE B TEXHUKE.

* OnpezneneHue 1eMEHTAPHBIX (YHKIUHA.

*  OCHOBHBIE KOHIENIUU MATEMAaTUYECKOTO MOIETUPOBAHNS.

¢ MaremaTnueckoe NporpaMMHUPOBAHUE: CYLTHOCTh U 3HAYCHUE.
* Penienue maTemMaTH4ECKUX 3a]1a4 HA KOMIIBIOTEpE.

* BpruncieHre TPUrOHOMETPUYECKUX HEPABEHCTB.

* CoBpeMeHHbIE OTKPBITHS B 00JIaCTH MaTeMaTUKH.

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

* CHCTeMBI CUHCIICHHS B MaTEeMaTHKE.
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