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

JIOKyMeHT ToAmHCaH
YCHIIeHHOM KBaTHGHIHPoBARHOK
2/IeKTPOHHOH MOANHCELI0

Cepruduxar: 0258bf5d001ab2109d4d10696e09935145
Brnagenen: Ynrosckasi-Hazaposa Slnuna AnekcanpoBHa
Heticteurenen: ¢ 31.10.2024 mo 31.01.2026

AJAIITUPOBAHHASA PABOYASA ITPOTPAMMA YYEBHOI'O ITPEJIMETA

MaremaTuka
(yriy0eHHBIH YpPOBEeHbD)

(015 Uy ¢ HaApPYUeHUAMU ONOPHO-08ULAMENILHO20 annapama)

s 1 xypca cnennansHocTr: 09.02.07 UH(opManinoHHBIE CHCTEMBI H
NporpaMMHUpOBaHue
KBaJIM(DUKAIHSI BHITYCKHUKA: MPOrPAMMUCT

I'masos, 2025



PaccmoTpena Ha 3acenanuu kadeapbl PexoMeH10BaHO K YTBEP>KICHHIO
Mamemamuxu u ungopmamuxu 3aceoanue yuenozo cosema ¢haxyromema
HDOuM
Ilpomoxon Ne 8 om "24" mapma 2025 2.
Ilpomoxon Ne 6 om "28"mapma 2025 2.

AnantupoBanHast pabGouas mporpamma ydeOHoro mnpeamera MATEMATHKA
pa3paboTaHa Ha OCHOBE:

- TpebGoBanuii Kk pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOTPAMMBI
cpeaHero oOmiero oOpa3oBaHMs, NpeACTaBICHHBIME B @DenepalbHOM TOCyIapCTBEHHOM
o0Opa3oBaTelbHOM CcTaHAapTe cpeanero oodmero ooOpasoanms ([Ipukas MuHucTepcTBa
obpazoBanusi u Haykd P® or 17 mas 2012r. N 413 "OOG yrBepxaeHuu ¢eaepaabHOro
rOCy/IapCTBEHHOT0 00pa30BaTEIILHOTO CTAHIApPTa CpeHero ooiiero oopasopanus"),

- Ilpukaza Munnpocsemenus Poccum ot 18.05.2023 N 371 "OO6 yTBepxaeHUH
benepanbHOU o0pa3oBaTeIbHOM MIPOTrpamMMBbI CpEIHEro o01ero obpazoBanus"
(3apeructpupoBano B Muntocte Poccuu 12.07.2023 N 74228),

- @enepanbHON paboueli mporpaMMel [0 y4e€OHOMY IIPEIMETY.

- C yueToM METOAMYECKHX PEKOMEHIAali 10 pa3paboTKe U pean3aliy aJalTHPOBAHHBIX
00pa3oBaTeNbHBIX MPOrpaMM CpeaHero MNpodeCcCHOHANBFHOTO O0pa30BaHUS, YTBEPIKICHHBIX
nupexkTopoM JlemapraMeHTa rocyJapCTBEHHON MOJIUTUKUA B cdepe moaroToBku kaapos u 10
MunoOpuayku Poccun 20.04.2015r. Ne 06-830BH, pexkoMeHIAnuii W MPOTUBOIOKA3AHUMN
COIIACHO MHJIMBUIYaJIbHOM MPOrpaMMbl peadMINTaluy WM aOUIUTAllMM UHBAJIUAA.

[Iporpamma paspabotaHa [uis CHEHUAIBHOCTH  CPEAHET0  MPO(ECCHOHAIBHOTO
obpazoBanus: 09.02.07 UndopmManmoHHbIe CHCTEMbI M IPOrPAMMHUPOBAHHE.

Opranuzanusa-pa3paboTuuk: denepanbHOe roCy/1apCTBEHHOE OrOKETHOE
o0Opa3oBaTeNbHOE yupeXkAeHue BbIcHiero oOpa3oBaHusi «I['J1a30BCKM  TOCyAapCTBEHHBIN
WH)KEHEPHO-TIeJarornyeckuii yausepcurer uMmenu B.I'. Koponenko»

PazpabGotunku: Byprkeesa Auda Hnvxamoena, accucteHT Kadeapbl MaTeMaTUKH H
MH(OPMATUKH
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1. ACIIOPT AJAITUPOBAHHOM PABOYEN NPOT'PAMMBI YYEFHOT'O
INPEIMETA MATEMATHKA

1.1. Ob6aacTh NpUMeHeHHs A1ANITHPOBAHHOM padoyeil MporpaMmel

[Iporpamma yuebnoro mnpenmera MATEMATHUKA npenHa3HadeHa i H3YYCHUS
MaTeMaTUKd B MIPO(EecCHOHANBHBIX O00pa30BaTENbHBIX  OpPraHU3alUsgX, pPeaTU3yIOIIUX
00pa3oBaTeNbHYI0 IPOTrPaMMy CPEIHEro 001ero oopa3oBaHus B Mpeaeaax OCBOCHUS OCHOBHOM
npodeccuoraibHOl obOpazoBarensHol mporpammbl CITIO (OITOIT CITIO) na 6a3e OCHOBHOTO
obmiero o0pa3oBaHMs TPH MOJATOTOBKE KBATM(PULIMPOBAHHBIX pabouMx, CIyKalluX |
CHEIHMAICTOB CPEHETO 3BEHA.

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

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

VY4eOublii mnpeamer sBIsSeTcs 00A3aTENbHBIM y4YEOHBIM MPEAMETOM: OOIUM JUIs
BKJTIOYEHUS BO BCE YUCOHBIC IJIAHbI.

B npodeccuonanpHbix  00pa3oBaTENbHBIX  OpraHU3alUsAX  y4yeOHBIH  MpeaMer
«Matemartuka» u3ydaercs B obmeoOpasoBatensHoM Iukie ydeOHnoro rurana OITOIT CIIO na
0a3e OCHOBHOTO 00111ero 00pa3oBaHus ¢ MOJdy4eHHeM cpenHero obmero oopazopanus (IITIKPC,
[MIICC3) u onpeneneH kak o0meoOpasoBaTenbHas yaeOHas JUCIUTUIAHA.

B yuebnbix mmanax IITIKPC, TIIICC3 yueOubii mpeamer «MaTemaTHKa» BXOIUT B
cocTaB 00muX 00mIe00pa3oBaTeNbHBIX YUEOHBIX AUCIHUILTUH, (HOPMUPYEMBIX U3 0053aTEIbHBIX
npenMeTHeix  obmacteit PI'OC cpeanero obmero oOpasoBanust ansi npodeccuid  Wiu
cnenuanbHocTel CI1O cootBercTBYIOMIET0 Mpod s mpodeccnoHATEHOTO 00pa30BaHUs.

VY4eOHblIii peAMeT u3ydaercs Ha YriyOJIeHHOM YpOBHE.

AnantupoBaHHas pabouasi TporpaMMa ydeOHOTO TpeAMeTa MOXKET HCIOJIb30BaThCs
IpyruMu  Tpo(ecCHOHANBHBIME ~ 00pa30BaTENbHBIMU  OPTraHU3ALMAMU,  PEATH3YIOIIUMU
00pa30BaTebHYI0 IPOrpaMMy CpeaHero oOmero obopasoBanus B mpezenax ocBoeHus OITOIT
CIIO Ha 6a3e ocnoBHoro obiero oopazosanus (IIIIKPC, TITICC3).

AnantupoBaHHass paboyas TmporpamMma y4eOHOW JHUCHUIUIMHBI —pa3paboTaHa B
OTHOIIEHUH OOYYAIOUIUXCS C KOHKPETHBIMH BUJAaMH HapyIICHHH 30pOBbS - HapyIICHUs
OTIOPHO-JIBUTATEIILHOTO ariapara.

1.3. Heau u 3agauu y4yeOHOro mpeaMera, IJIAHUPyeMble Pe3yJbTATHI OCBOEHHS
y4eOHOro nmpeamera
Lenm n3ydeHust yaeOHOTO MpeIMeTa:

— (opMupoBaHHe  LEHTPAJIbHBIX  MaTEeMAaTUYECKMX  MOHATHH  (YUCIO,  BEJIWYMHA,
reoMeTpuyeckas ¢purypa, nepeMeHHas, BEpOSTHOCTb, (YHKIHS, MPOU3BOJHAS, MHTErpa),
06GCH6‘~H/IBaI-OHII/IX MNPECMCTBCHHOCTE MU MEPCIHCKTUBHOCTH MATEMATUYECKOTO O6p2130BaHI/I$I
o0yJaromuxcs;

— TOJBEJCHWE OOYYaIOMIMXCS HA JOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MAaTCMAaTUKH U OKPYXKAIOIICTO MUpPA, IOHUMAaHUIO MAaTEMATUKN KaK 9aCTHU O6HI€I>1 KYJIBbTYPbIL
4eJI0BEYECTBA;

— pa3BUTHE  MHTEJUIEKTYaJIbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  0Oydarommxcs,
MIO3HABATENIbHOM AaKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHUH, KPUTHMYHOCTH MBIIUICHUS,
MHTEpeca K U3Y4EeHHIO MaTEMAaTHKH;

— (opmupoBaHre (GYHKIMOHATBHOM MaTeMaTHYECKOW TIpaMOTHOCTH: YMEHMs pPacloO3HaBaTh
MaTeMaTHYECKUE acleKThl B pEabHBIX JKU3HEHHBIX CUTYAIUSX W NPU U3YUYEHHH IPYTUX
yueOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEH, (OpMyIupOBaTh UX
Ha s3bIKE MaTeMAaTUKU M CO3[aBaTb MaTeMaTHYECKHE MOJENM, MPUMEHSATh OCBOCHHBIH
MaTeMaTHYeCKHi arrmapar JJIsA peicHuA IMPAKTUKO-OPUCHTHUPOBAHHBIX 3aj1a4,
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HHTCPHPCTUPOBATL U OLICHUBATDH IMOJTYYCHHBIC PC3YJIbTATHI.

OcBoenne oOywaromumucs yueOHoro npenmera «Ha3Banme mpeamera» obOecrieuyuBaeT
JOCTHKEHHE OOYYaIOIMMUCS CIEAYIOIUX JHUYHOCTHBIX, METANpPEAMETHBIX U MPEAMETHBIX
pe3yNbTaTOB.

Juunocmmuule pesynomamel.

JIMYHOCTHBIE  PE3yNbTaThl OCBOGHHS OCHOBHON  00pa3oBaTeNbHOW  MPOrpamMMBbI
00y4JaroIMMHUCS OTPaXatOT TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
c(OpMUPOBAHHON BHYTPCHHEW MO3UIMEH JUYHOCTH, CUCTEMOW IICHHOCTHBIX OPHEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXJCHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM
poccHiickoro oOmiecTBa, pacIMPeHne KU3HEHHOTO OIbITAa U OMbITa JIEATEIBHOCTH B MPOLIECCEe
peanu3alruy OCHOBHBIX HaIllpaBJICHUN BOCIUTATEIbHOU I€ATEIbHOCTH.

Kon JIP | DopMyIHPOBKA
1. I'pa:xxnanckoe BocnuTanme
JIP 1.1 c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UITUU 00YUYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 00IIecTBa
JIP 1.6 YMEHHME B3aUMOJICHCTBOBATH C COLIMATIbHBIMUA HHCTUTYTAMU B COOTBETCTBUH C UX

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

2. [latproTnyeckoe BOCIUTAHUE

JIP 2.1 c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)KTaHCKOW UACHTHYHOCTH, IATPUOTHU3MA,
YBa)XKEHHs K CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH nepes, Poaunoii, roproctu
3a CBOM Kpaii, CBOXO PosnHy, CBOM SI3bIK U KYJIBTYpPY, IPOILIOE U HACTOALLEE
MHOT'OHAIIMOHAIbHOIr0 Hapoaa Poccun

3. lyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

JIP 3.1 OCO3HaHUE AYXOBHBIX IEGHHOCTEN pOCCUICKOr0 Hapoaa

JIP 3.2 c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEICHUS
JIP 3.4 OCO3HaHHUE JIMYHOTO BKJIAJla B HOCTPOCHUE YCTOMYMBOTO OYAYIIEro

4. JcTreTYecKoe BOCIIMTAHHE:

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

TCXHUYCCKOT'O TBOPUCCTBA, CIIOPTA, TpyAad U 06IJ_ICCTBCHHBIX OTHOIIICHUH

5. ®uznuyeckoe BOCIUTAHHUE:

JIP 5.1 c(OPMHPOBAHHOCTH 37J0POBOTO U O€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOT'O
OTHONIEHHUS K CBOEMY 3/10POBbIO

6. TpynoBoe BocnuTaHme:

JIP 6.1 TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJ0JI00ue

JP 6.3 MHTEpEC K pa3InyHbIM cepam mpodheccCHOHATBbHON AEATENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp OyAyLIel npodeccun U peaan30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TJIAHBI

JIP 6.4 TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHUIO HA TPOTSKEHUH
BCEH KU3HUA

7. IK0J0rn4ecKoe BOCIIUTAHUE:

JIP 7.1 c(OPMHUPOBAHHOCTH 3KOJOTUYECKON KYJIBTYpbl, IOHUMAaHHUE BIHUSHUS COLIMATIBHO-
SKOHOMMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLIMATIBHOW CPEJIbI,
OCO3HAaHME IT100AJIBHOTO XapaKTepa KOIOTHYECKUX MpolieM

8. IleHHOCTH HAYYHOI'O MO3HAHMSA:

JIP 8.1 c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOT'O HA JIUAJIOTe KYJIBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJIbTYPHOM MUPE

JIP 8.2 OBJIQJICHUE SI3bIKOM MaTE€MaTHUKH U MaTeMaTHYEeCKOM KyHBTypOﬁ KakK CpeaACTBOM
ITO3HAaHW MHUpa




JIP 8.3

OCO3HAHUEC LICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTL OCYIIECTBJIATH
IMPOCKTHYIO U UCCJICHOBATCIILCKYIO NCATCIIbHOCTh MHANBUAYAJIbHO U B I'PYHIIC

Memanpeomemmnule pe3yibmamaol
MertanpeameTHble pe3ysbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU Y4E€OHBIMU
I[GﬁCTBI/IHMI/I — [NO3HAaBAaTCJIbHBIMHW, KOMMYHUKATHBHBIMU, PCTYJIITUBHBIMU.

1. yHI/IBepcaJH)HLIe NMOo3HABATeJIbHBIE AelicTBHSI

oazoevle no2uuecKue oelicmeusn:

MP 1.1

BBIBJISATH M XapaKTEpU30BaThb CYLIECTBEHHbIE IIPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIIEHUA MEXAY MOHATHSAMH, (HOPMYyJIHPOBATH
OTIpeJIeJICHUs MTOHATUH, YCTAaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiaccU(UKALUH,
OCHOBaHUS AJ1s1 0000IIEHNS ¥ CPaBHEHUS, KPUTEPUH MTPOBOJMMOI0 aHAIN3a

MP 1.2

BOCIIPUHUMATH, (DOPMYIIUPOBATH U MPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpUIIATeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHEe, YCIOBHBIE;

MP 1.3

BBIABIIATH MAaT€MAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M WM INPOTUBOPEYUS B
(dakTax, DAHHBIX, HAONIOJCHHUSX M YTBEPKACHUSAX, MpPEUIaratb KPUTCPHUH LIS
BBISIBJICHMSI 3aKOHOMEPHOCTEN M POTUBOPEYNI;

MP 1.4

ACIaTb  BBIBOABI C  HCIIOJIB30BAHHWEM  3dKOHOB JIOTUKH, JACAYKTHBHBIX U
HWHAYKTHBHBIX YM033.KJ'IIO‘{6HI/II71, YMO3aKJIIO‘IeHI/II‘/‘I 110 aHaJIOTHUH,

MP 1.5

MPOBOJIUTH CAMOCTOATENILHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUN
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIUIO, IPUBOAUTH MIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)KIICHUS U BBIBOJIBI;

MP 1.6

BBIOMpaTh croco0 pemieHus: yuyeOHOM 3ahauu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pemieHus, BBIOMpaTh HambOoNee TMOAXOMAIMIMKA C yYEeTOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Oaszoevle uccinedosamenbexKue 0elicCmeus:

MP 1.7

UCIIOJIB30BAaTh  BOMPOCHI KaK  HCCIIEOBATEIbCKHHA  HMHCTPYMEHT  ITO3HAHWUS,
¢dbopMynHpoBaTE  BOMNPOCH,  (PUKCHpYIOUIME  MPOTUBOpEYHE,  MpodseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3Y, APTYMEHTUPOBATbH
CBOIO MTO3UIINIO, MHEHHE;

MP 1.8

MPOBOJIUTh CAMOCTOSITENILHO CIUIAHMPOBAHHBIA JKCIIEPUMEHT, HWCCICIOBAHHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SIBJICHHMS, IpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEKIY 00bEKTaMU, SIBICHHUSIMHU, TIPOLIECCAMU;

MP 1.9

CaMOCTOSITENIbHO ~ (OpMyNIUpOBaTh OOOOIIEHUS W BBIBOJABI 10 pPe3ysbTaTaMm
NPOBEICHHOTO  HAOMIOACHHUS,  MCCIENOBaHMS,  OLIEHUBATh  JIOCTOBEPHOCTh
MIOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 000OIIEHHI;

MP 1.10

IIPOTrHO3UPOBATH BO3MOXXHOC  Pa3BUTUC mpounecca, a TakKXKC  BblJIBUT'ATh
MPCANOJIOKCHUSA O €T0 pa3BUTUN B HOBBIX YCJIIOBUAX.

padoma c ungpopmayuei:

MP 1.11

BBISIBJISATH ,Z[eq)I/II_[I/ITLI I/IHCI)OpMaI_II/II/I, JaHHBIX, HCO6XO,Z[I/IMBIX IJIL OTBETA HA BOIIPOC
W JJId pCUHICHUA 3a1a4u,

MP 1.12

BbIOMpaTh HH(GOpPMALMIO M3 HCTOYHHUKOB pAa3IMYHBIX THUIIOB, AaHAIM3MPOBATH,
CUCTEMAaTHU3HPOBaTh U UHTEPIIPETUPOBATh HHPOPMAIINIO PA3IMYHBIX BUJOB U (HOpM
IIPEACTABICHUS

MP 1.13

CTPYKTYypUpOBaTh HWHGOpPMAIMIO, TPEACTaBIATh €€ B pa3iIMYHbIX ¢opMmax,
WUTIOCTPUPOBATH rpahuuecKu;

MP 1.14

OLICHMBATh HAJEKHOCTh MHPOpPMAIMU IO CAMOCTOSATENHHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

2. YHHBepcaHLHLIe KOMMYHHUKATHUBHBIC JeHCTBUA:

‘ oouenue:




MP 2.1

BOCIIPUHMMATh U (OPMYJIHUPOBATh CYKIEHHS B COOTBETCTBHUHM C YCIOBUSIMH U
LEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U THCBMEHHBIX TEKCTAaX, [aBaThb IIOSACHEHUS II0 XOJLy peIIeHUs 3anayd,
KOMMEHTHPOBATH I1OJy4YEHHBIN PE3YyJIbTAT;

MP 2.2

B Xo0Je O0OCYXJeHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJeMbl, pelmaeMoi 3aJayd, BBICKAa3blBaTh WJEH, HALCJICHHBIE HA IOHMCK
pElICHUs, COMOCTaBISATh CBOM CYXKIEHUS C CYXKACHUSAMH JAPYTrUX YYaCTHUKOB
auanora, OOHapyXXKUBaTh Pa3M4Me M CXOJCTBO TO3MLUH, B KOPPEKTHOH (opme
(dhopMynIHpoBaTh pa3HOrIacHsi, CBOM BO3PAKEHUS;

MP 2.3

IIPECTABIATh PE3YJNbTaThl pELICHUs 3a/ladyd, SKCIEPUMEHTA, HUCCIEJOBaHMS,
IIPOEKTa, CaMOCTOATENILHO BbIOMpaTh (opMaT BBHICTYIUICHHS € Y4YeTOM 3ajad
IPE3EHTAlK ¥ 0COOEHHOCTEN ayIUTOPUH.

COBMECMHAA 0eAMEIbHOCHLb:

MP 2.4

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIIECTBA KOMAaHIHON U UHAUBUAYAJIbHON PabOThI
MPU pEIICHUH YYEeOHBIX 3aJad, NPUHUMATh IIEh COBMECTHOM JEATEIbHOCTH,
IUIAHUPOBATh OPTraHU3aIMI0 COBMECTHON pabOThI, pacmpeneisiTh BHIBI padoT,
JIOTOBapUBaThCs, OOCYXXKIaTh MPOLIECC W Pe3yabTaT paboThl, 0000IaTh MHEHHUS
HECKOIBKHUX JIFOJICH;

MP 2.5

y4yacTBOBaTh B TpYNHoOBBIX ¢opMax paboTel (0OCyxkaeHus, OOMEH MHEHHII,
"MO3roBbl€ HITYPMbI" U UHBIE), BBIIOIHATH CBOIO YacTh padOThl U KOOPJAUHUPOBATH
CBOM JICWCTBHUSA C APYTUMU WICHAMHU KOMaHJbl, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa
B OOmMiA TMPOAYKT MO KpPUTEpUsM, COOPMYIMPOBAHHBIM  yYaCTHUKAMHU
B3aMMOJICHCTBUSI.

3. YHuBepcajbHble peryJiTUBHbIE JelCTBHUS:

camoopcanulauui.:

MP 3.1

COCTaBJATh IUIAH, aJTOPUTM pEIICHUs 3aJayd, BbIOMpaTh Croco0 pelieHus ¢
Y4eTOM HMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PEIICHUN C y4eTOM HOBOM MH(pOPMAIIH.

CAMOKOHRmMPOJ1b:

MP 3.2

BIIa/IETh HaBBIKAMH MO3HABATENbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAeMbIX
JEUCTBUM W MBICIIMTEIBHBIX TPOIECCOB, MX PE3YyIbTaTOB, BIAJETh CIIOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJISI IIPOLIECCa U Pe3ysbTaTa PelIeHNs MaTeMaTH4YeCKOU
3a/1a4u;

MP 3.3

npeaABUACTL TPYAHOCTHU, KOTOPLIC MOT'YT BO3HUKHYTH IIpH PCUHICHUU 3a1a4U,
BHOCHUTBb KOPPCKTUBEI B ACATCIIBHOCTh HaA OCHOBEC HOBBIX O6CTO$[TGJ'[BCTB, JaHHBIX,
Haﬁ,[[eHHBIX OH_II/I6OK, BBIABJICHHBIX pr,[[HOCTCfI;

MP 3.4

OLICHMBAaTh COOTBETCTBHE pE3yjbTaTa LEIHM M YCIOBUSAM, OOBSCHATH HPUUYUHBI
JOCTHIKEHUS] WM HEJIOCTHKEHUS PE3yJbTaTOB AEATENbHOCTH, HAXOJUTh OLIMOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY ONBITY.

Ilpeomemmnuie pe3yromamel.

[IpenMeTHbie  pe3ynbTaThl  OCBOCHHS  OCHOBHOW  00pa3oBaTeNbHOM  MpOTrpamMMbl
o0ecrieunBarOT BO3MOKHOCTh JIalbHEMILIEro YyCIEUIHOro Mpo(eccHOHalbHOTO OOydYeHUs |
npohecCHOHABEHOM NeSTENLHOCTH.

Kopg ITP

PopMyIHpoOBKa

ITP 1

Hucna 1 BBIYUCIICHHUS:

— CcBOOOJHO OMEPHPOBATH TMOHATHUAMH: paAllMOHATBHOE YHUCIIO, OCCKOHEYHAs
nepuoanYeckas JpoOb, TPOIEHTHI, HWPPAIMOHATBHOE YHCI0, MHOXKECTBA
palMOHAIBHBIX U IEUCTBUTEIBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YUCIIA;

— MPUMEHATh APOOM W TIPOIEHTHI IJIsl PEIICHHUS MPHUKIAIHBIX 3a4ad U3
Pa3IMYHBIX OTpaciell 3HAHUW U PeaIbHOMU KU3HU;




NPUMEHATh NPUOIHMKEHHBIE BEIYUCICHMSI, IPABUJIA OKPYTJICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BBIYMCICHUMN;

CBOOOZHO ONEpPUPOBaTh IOHSATHEM: CTENEHb C IEJIbIM IIOKa3aTeleM,
UCTOJIb30BATh MOIXOAANIYI0 (OpMY 3amuCH JEHCTBUTENBHBIX YHCET IS
pEILIeHNs IPAKTUYECKUX 3a7ja4 U IPEJCTABJICHUS JaHHbIX;

CBOOOJTHO OIEPUPOBAThH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypalbHOM
CTEIICHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAILHBIM I10Ka3aTelIEM;
CBOOOJHO ONEpUPOBaTh IOHATHAMM: JIOTapu(M uucla, AECATUYHBIE U
HaTypajbHbIE JOrapu(pMBbl;

CBOOOIHO OTIEPHPOBATH MOHATHIMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC
4HCJIOBOTO apryMEHTa,

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YHMCIIOBOIO
apryMeHTa,

ITP 2

Yucina ¥ BEIUMCIIEHUS

CBOOOJHO ONEpPUpPOBATh NOHATUSAMM: HATypajbHOE M LEJI0€ YHUCIIO,
MHO)KECTBA HATypaJbHbIX M I€JIBIX YHUCEN, HCIOJb30BaTh IPU3HAKU
nenumoctu 1ensix yuces, HOJ u HOK HarypanpHBIX 4ucen i pelieHus
3aJa4, IPUMEHATh anroput™ EBkinunaa;

CBOOOZHO ONEpUpoBaThb IOHITHEM OCTaTKa [0 MOAYJIIO, 3alUChIBAaTh
HAaTypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3ULMOHHBIX CUCTEMAaxX CUUCIICHNUS;
CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: KOMIUIEKCHOE YHMCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEeJl, IPEJCTABIATh KOMIIJIEKCHbBIE YHCIIa B alredpandyeckoi
U TPUTOHOMETPUYECKOH (hopMe, BBIOIHATH apu(hMETHUECKUE ONepaIiu C
HUMH U N300paXkaTh HAa KOOPJMHATHON IJIOCKOCTH.

ITP 3

ypaBHeHI/IH H HCPABCHCTBA:

CBOOOJIHO OIEPUPOBATh MOHATHSAMHU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTRBO,
PaBHOCUJIbHBIE  YpaBHEHUS W  YPaBHEHUA-CIEIACTBUS, PABHOCHJIbHbBIC
HEPaBEHCTBA;

MPUMEHSATH Pa3UYHbIE METOJbI pEIIEHUs PAIHOHAIBHBIX W JAPOOHO-
palMoOHANBHBIX YpAaBHEHUH, MPUMEHSATh METOJ WHTEPBAJIOB JJIS pEIICHUS
HEPaBEHCTB;

CBOOOJIHO OIEPUPOBATH TMOHATUSIMH: MHOTOWIEH OT OJHOW TEPEeMEHHOM,
MHOTOUWIEH C LENbIMH KOd(PPUIlMeHTaMU, KOPHH MHOTOWICHA, MPUMEHSITh
JIeJICHME MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Tteopemy
Buera nns pemienus 3anay;

CBOOOZHO OMEpUPOBATH TMOHATHUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPEAENIUTENb MAaTPUIBl 2 X 2 M €ro reOMETPUYECKHIl CMBICT,
WCIIOJIH30BaTh CBOMCTBA ONPEACIUTENS 2 X 2 JIsl BBIUUCICHUS €0 3HAUCHHUS,
MPUMEHATHh ONPEIEIUTENH ISl PEIICHHUs] CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICIUPOBATh PEATbHBIE CUTYyallMd C TIOMOIIBI0 CHUCTEMBI JIMHEHHBIX
YpaBHEHUM, HUCCIEN0BATh MOCTPOCHHBIE MOJEIM C IOMONIbIO MAaTpUll U
OTIpEICTTUTENCH, UHTEPIIPETHUPOBATH IMOTYyYEHHBIN Pe3yIbTaT;

UCIIONIb30BAaTh CBOMCTBA JCWCTBHI C KOpPHSAMHU JUis mpeoOpa3oBaHUsS
BBIPAKCHU;

BBITIOJTHSITH TTPEOOPa30BaHUs YHCIIOBBIX BBIPAKEHUM, COJEPIKAIINX CTEIECHU
C pallMOHAJLHBIM TIOKA3aTeIeM;

HCITIOJI30BaTh CBOMCTBa norapudMoB JUIS npeoOpa3oBaHus
JoTapu(PMUIECKUX BBIPAKEHUH;

CBOOOZHO OMEpUPOBATh MOHSATUSMU: UpPpAIMOHAIbHBIC, MOKAa3aTeNbHBIE U
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jJorapuMHUUEcKUe YypaBHEHUS, HAXOIUThb UX PEUIEHUS C T[OMOILbIO
PaBHOCHUJIBHBIX IIEPEXOJI0B MJIU OCYILECTBIISIS IPOBEPKY KOPHEN;

— MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYeckue (HOopMyIibl AJis mpeoOpazoBaHuUs
TPUTOHOMETPUYECKUX BBIPAXKEHUN;

— CBOOOJJHO OMEpPHPOBATH MOHATHUEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
NPUMEHATh HEOOXOAUMbIe (OPMYNBI ISl PELICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHU;

— MOJIEJIMPOBaTh peajlbHble CHUTyalluM Ha S3bIKE anreOpbl, COCTaBIATh
BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA IO YCJIOBHIO 3aJayd, HCCIEA0BaTh
IIOCTPOCHHBIE MOJIEIIU C HCIIOIb30BaHUEM allfapara ainreopsl,

I1P 4

YpaBHEHHUs 1 HEPABEHCTBA:

— CBOOOJHO OINEpPUPOBATH HMOHATUSAMH: HMPPALUOHAIbHBIEC, OKA3aTeJIbHbIE U
Jorapu(MHUUECKUE HEPABEHCTBA, HAXOJUTh HUX PELIEHHs C IOMOILBIO
PaBHOCHUJIBHBIX IIEPEXOJI0B;

— OCYWIECTBIATh OTOOp KOpHEH TMpH pPEUIeHHH TPUTOHOMETPUUYECKOIO
YpaBHEHHUS;

— CBOOOJHO OmnepupoBaTb MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
IPUMEHATh HEOOXOAuMble (OPMYNbI JJIi PELICHUs OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

— CBOOOJIHO ONepUpPOBaTh MOHATHAMM: CHCTEMa U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PAaBHOCHJIBHBIE CHUCTEMBI M CHUCTEMBI-CIECICTBUSA, HAXOIUTh
peuIeHusl CUCTEMBbl M COBOKYIIHOCTEH palMOHAIbHBIX, HUPPALMOHAIBHBIX,
MOKa3aTeJIbHbIX U JIOTapu(PMUUYECKUX YPaBHEHHUH U HEPABEHCTB;

— pemarhb panMoOHAIbHbIE, HMppaLMOHAIIBHEIE, IIOKa3aTeJIbHbIE,
jJorapu@MuUeckue M TPUTOHOMETPUUECKHUE YPAaBHEHMsI U HEpPaBEHCTBA,
coJieprKalie MOAYJIH U IapaMeTpbl;

— TPUMEHSTH TpaduyecKre METOIbI ISl PELICHUsI YpaBHEHUH 1 HEPABEHCTB, a
TaK)Ke 3a7a4 ¢ IapaMeTPaMH;

— MOJIEIUPOBaTh peajibHble CHUTyallud Ha S3bIKe aiureOphl, COCTaBIIATH
BBIPQKCHUS, YPABHEHUs, HEPABEHCTBA U MX CUCTEMBI I10 YCIOBHUIO 3a]a4H,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJAEIHN C UCIOJIb30BaHUEM amlapara ajiareopsl,
VHTEPIPETUPOBATH ITOTYYEHHBIN pe3yJIbTar.

ITP 5

OyHKIMH U TpadUKU:

— CBOOOJIHO OINEPUPOBATh MOHATUAMU: (YHKLUS, CIOCOObI 3aaHusl (PyHKIMH,
B3aMMHO OOpaTHbIe (PYHKIMH, KOMIO3UIUS (YHKUIUH, rpaduK (YHKIHUH,
BBINOJIHATH 3JIEMEHTapHbIe IpeoOpa3oBaHus rpaguKoB (HyHKIMH;

— CBOOOJHO OINEpUPOBATh MOHATUSAMU: OONACTh OMNPEAENIEHUsT U MHOKECTBO
3HaYeHUN QYHKIMH, HYIU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

— CBOOOJIHO OIEpUpOBaTh TMOHATUAMHU: UETHBIE M HEU€THbIE (DYyHKIMH,
nepuojnveckue  (QyHKIUH, TMPOMEXKYTKM MOHOTOHHOCTH  (DYHKIMH,
MaKCHUMYyMbl 1 MUHUMYMbI (PYHKIIMH, HAUOOJIbIIIEE U HAUMEHbBIIIEEe 3HAUYCHUE
(GYHKLINU HAa TPOMEKYTKE;

— CBOOOJHO ONEpUPOBATH MOHATUSAMU: CTeNEeHHAas QYHKIUS C HaTypalbHBIM U
L[eJIbIM TTOKa3aTesneM, rpaduk cTeneHHoi QyHKIMYU C HaTypajlbHbIM U LEIbIM
nokasaresuem, rpaduk KOpHs n-oi CTENeHU Kak (GyHKUIUU OOpaTHOW CTENEeHU
C HaTypaJbHBIM MTOKA3aTEJIEM;

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

— CBOOOJIHO OMEpUpOBaTh MOHATHUAMU: IOKa3aTeidbHass M JiorapudmMuyeckas
(GyHKIIMHU, UX CBOMCTBA U TpadUKH, UCIIOIB30BATh UX Ipa(UKH JJIs pelIeHus
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YpaBHEHUN;

CBOOOJHO OINEPHPOBATh MOHATHUSAMH: TPUTOHOMETPHUYECKAs OKPYXHOCTb,
orpeJieIeHue TPUTOHOMETPUUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;
UCIONB30BaTh TIpaduku (QYHKUMA I HCCIEAOBAaHUSA IPOLIECCOB U
3aBUCHUMOCTEIl TpU pelIeHUuH 3aJad H3 APYrux Yy4eOHBIX MPEIMETOB H
peanbHOMN JKU3HHU, BBIpaXKaTh (HOPMyJIaMH 3aBUCUMOCTH MEX1Y BeJTHYMHAMH,

ITP 6

OyHKIIUU U TpaPUKH:

CTpOUTh TpadUKH KOMIIO3UIUH (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCIICIOBAHMSI U CBOWCTB KOMITO3UIIMH JBYX (DYHKITHIA;

CTPOUTb TIEOMETpUYECKHe 00pa3bl YpaBHEHHMH U  HEpaBEHCTB Ha
KOOP/AMHATHOH MJIOCKOCTH;

CBOOOJHO ONEpUPOBATh TMOHATHAMH: TpaUKu TPUTOHOMETPHUECKUX
GhyHKIHIH;

OPUMEHATh (PYHKIUHM JUISI MOJCIMPOBAHUS W MCCIEIOBAHUSA PEaJbHBIX
IIPOLIECCOB.

I1P 7

Hagama MaTemMaTH4eCcKOro aHajm3a:

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: apupMeTHYecKass M TeOMeTpUdecKas
nporpeccusi, OECKOHEUHO YyObIBarollasi TIe€OMEeTpUYecKas MpOrpeccus,
JUHEWHBIH M SKCIIOHEHUUAIBHBIH pOCT, (OpPMyJa CIOXKHBIX MPOLIEHTOB,
UMETH MIPECTaBIIEHUE O KOHCTAHTE;

UCIOJIb30BaTh IMPOTPECCUM I PELICHUs pealibHbIX 3aJad NpPUKIIaJHOTO
XapakTepa;

CBOOOJTHO  ONEPUPOBATH MOHATHUSAMH: IIOCIEJOBATEIBHOCTh, CHOCOOBI
3aJaHusg  IIOCJTIeIOBATEIbHOCTEH,  MOHOTOHHBIE W OTpaHUYCHHBIC
[I0CJIe/I0BATEIbHOCTH, MOHMMATh OCHOBBI 3apOKICHUS MaTeMaTH4eCKOro
aHaJIM3a KaK aHaju3a OSCKOHEUHO MaJbIX;

CBOOOJHO ONEpUPOBaTh TMOHATHSAMU: HENpPEpbIBHbIE (DYHKIUH, TOYKH
paspeiBa rpaduka QyHKIMH, aCHMITOTHI TpaduKa GpyHKIUH,

CBOOOJHO OIEpUpOBaTh IMOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpPE3Ke,
IPUMEHSTh CBOICTBA HEMPEPBIBHBIX (DYHKIMN TS peIlIeHHs 3a/1a4;
CBOOOJTHO OIEPUPOBaTH TMOHATHUSMH: TiepBasi W BTOpas IPOU3BOIHEIC
¢GyHKIMH, KacaTtenapHas K rpaduKy QyHKIUY;

BBIYUCIIATh MIPOM3BOJIHBIE CYMMBI, MPOU3BEIEHHs], YACTHOTO ¥ KOMITO3UIIUH
IBYX (DyHKIMI, 3HaTh MPOU3BOAHBIE FIEMEHTAPHBIX (DYHKIIMIA;
WCIIOJIH30BaTh TEOMETPUUYECKUN U (U3MUECKUH CMBICI TPOWU3BOJAHOU ISt
pelieHus 3aj1ay;

ITP 8

Hauama MaTeMaTH4eCKOro aHajln3a:

MCIIOJIb30BaTh MPOU3BOIHYIO JJISl UCCIEI0BaHUs ()YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXO/UTh HauOoJbIllee U HAaUMEHbIIee 3HaYeHUs (PYHKIMHM HEMPEephIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh IPOU3BOJHYIO ISl HAXOXKACHHUS HAWIYYIIEr0 PELICHHsS B
MPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX, 3ajadax, s
OIIpEJICJIEHUs] CKOPOCTU U YCKOPEHUs Ipoliecca, 3aJaHHOr0 (GopMysIoi Hiu
rpaduKom;

CBOOOZHO ONEpUpOBaTh MOHATHSMH: TEepBOOOpa3Has, OIpeneIEHHbIN
MHTErpaJl, HaX0JIUTh NEPBOOOPA3HbBIE ANEMEHTAPHBIX (YHKIUN U BHIYUCIATH
uHTerpai no gopmyne Hetotona—JleiiOnuna;

HAXOJUTh IJIOLIAAN MIOCKUX (GUTYp U 00BEMBI TENT ¢ TOMOIIBIO HHTETpaa;
MMETh MPEJCTaBICHUE O MATEMATHYECKOM MOJICIUPOBAHUM Ha NpHUMEpe
cocraBieHus nuddepeHnnanbHbIX YpaBHEHUH;
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— pemiath NPUKIAJHBIC 33[a4d, B TOM YHCIIE CONUATBHO-3KOHOMUYECKOTO H
(bU3NIECKOTo XapakTepa, CpeACTBAMU MaTEMAaTHYECKOTO aHAJTN3a.

I1P 9 MHoOXeCTBa U JIOTHKA:
— CcBOOOZIHO  ONEPUPOBATH  IOHATHSAMH:  MHOXECTBO, OIEpalMud  Haj
MHOYKECTBAMH;
— HUCIOJB30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Juls  ONMCAHUS
pealbHBIX MPOIECCOB M ABICHUM, IPH PELICHUU 3a1a4 U3 APYTUX YYEOHBIX
NpPEIMETOB;
— CBOOOJHO OIEPUPOBATH MOHATUSAMU: OIPEAECICHUE, TEOPEMa, ypaBHEHHUE-
CIEJICTBHE, CBOWCTBO MAaTE€MaTHYECKOrO OO0OBEKTa, J0KA3aTelbCTBO,
PaBHOCHIILHBIE YPABHEHHS M HEPABEHCTBA.
ITP 10 — cBOOOJHO OIEPHUPOBATH OCHOBHBLIMU IIOHSATUSMH CTEPEOMETPUHM  IIPU

pelLleHNH 3a]1a4 ¥ POBEJCHUN MaTeMaTHUECKUX PACCYXKACHUH;

— IPUMEHITh aKCUOMBI CTEPEOMETPUU U CJEACTBUS M3 HUX IPU PEILICHUU
reOMETPUUYECKUX 3a]a4;

— KJIaccuUIMPOBATh B3aUMHOE pPAacIlOJIOKEHUE HPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B IPOCTPAHCTBE, NPAMBIX M IFIOCKOCTEH B IPOCTPAHCTBE;

— CBOOOJIHO OTIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMHU C yIJIaMU B IPOCTPAHCTBE:!
MEXy NPSMbIMH B IPOCTPAHCTBE, MEXAY IPSIMON U IIIOCKOCTHIO;

— CBOOOJIHO OIIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C MHOTOTDAHHUKAMU;

— CBOOOJHO paclio3HaBaTb OCHOBHBIE BH/Jbl MHOTOTPAaHHUKOB (IIpHU3Ma,
MpamMu/ia, IpSMOYroJIbHBIN Napajuienenunes, Kyo);

— KiaccuUUMpPOBaTh  MHOIOIPDAaHHMKH,  BbIOMpas  OCHOBaHMA  JUIs
KJ1accuukanuy;

— CBOOOJHO  ONEpUpPOBaTh  IMOHSATHSIMHM, CBA3aHHBIMH C  CEUEHUEM
MHOTOTPaHHUKOB IJIOCKOCTBIO;

— BBINOJIHATH NapaJIeNIbHOE, LEHTPAIBHOE U OPTOrOHAJILHOE NIPOEKTUPOBAHHE
¢buryp Ha II0CKOCTb, BBITOJHATh H300paKeHUs! (PUTyp Ha IIOCKOCTH;

— CTPOUTh CEYEHHUsS] MHOIOTPAHHUKOB PAa3JIMYHBIMU METOJIAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHE YEepTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (Uryp:
BUJI CBEPXY, COOKY, CHU3Y;

— BBIUUCIATH IUIOIIAU MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, IHUpaMuia),
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (opmyiT;

— CBOOOJTHO ONEPUPOBATH MOHATHIMU: CUMMETPHS B TPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH, HEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYpBI;

— CBOOOJTHO ONEpUpPOBaTh MOHATHUSMH, COOTBETCTBYIOLUIMMM BEKTOpaM U
KOOpJAMHAaTaM B IIPOCTPAHCTBE;

— BBITNOJHATH IEUCTBUS HaJl BEKTOpPaMH;

— pemaTh 3aJayd  Ha JOKa3aTeJbCTBO MAaTEMaTHYECKHX OTHOLIEHUH U
HaXO0X/EHUE T€OMETPUUYECKUX BEJIMYUH, IPUMEHSS U3BECTHBIE METOMbI MpU
pEIIeHNN MaTeMAaTHYECKHUX 3aJad IIOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

— NPUMEHATh  NPOCTEHIIME IPOTrPpaMMHBIE  CpPEACTBA M IJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPHU PELICHUN CTEPEOMETPUUECKHX 33/1a4;

— U3BJIEKaTh, MpeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (urypax, NpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

— MPUMEHSTH MOJyYeHHbIE 3HAHUS Ha NMPAKTUKE: CPAaBHUBATh U aHAIU3UPOBATh
peayibHble CUTYyallH, MPUMEHITh U3y4EHHbIE MOHSATHUS B Ipoliecce MOoUcKa
peleHusi MareMaTu4ecku CQOpMYJIMPOBAaHHON MpPOOIEeMbI, MOAEIHPOBATH
peayibHble CHUTYyallUM Ha $3bIKE T'E€OMETPHH, MHCCIE0BaTh MOCTPOEHHBIE
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MOJIEJIM C HCIIOJIb30BAHMEM I'€OMETPUUYECKHX MOHATHIM M TEOpeM, alrmapara
anreOphl, pemaTh MPAKTUYECKHE 3a/ladd, CBSI3aHHBIE C HAXO0XJICHHUEM
F€OMETPUUYECKHUX BEJINYUH;

UMETh TMPEACTABICHUS 00 OCHOBHBIX JTamax pa3BUTHS T'C€OMETPUH Kak
COCTaBHOU YacTH pyHIaMEHTA PA3BUTUS TEXHOJIOTHH.

ITP 11

CBOOOJHO OINEpPUPOBATh IOHATUSAMM, CBS3aHHBIMHU C LJIMHIPUYECKOH,
KOHMYECKOM U CepuuecKodl IMOBEpXHOCTSIMHU, OOBACHATh CIIOCOOBI
MIOJIyYEHUS;

ONEpPUPOBATH IMOHITUSAMH, CBSI3aHHBIMHM C TeJaMH BpALICHUS: LUIMHIPOM,
KOHYCOM, chepoii U mapom;

pacrio3HaBaTth Teja BpalleHus (WIMHAP, KOHYC, cdepa U map) U 0ObACHATH
CTIOCOOBI OJTYYEHUS TEJl BPAIICHUS;

KJaccu(puIUpOBaTh B3aUMHOE PACIOI0KEHHUE CPEPBI U MIIOCKOCTH;
BBIUNCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOIDAaHHUKOB W TEJl BpallleHus,
00BbEMBI W ITUIOIIAAM TMOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BpaLICHUS,
reOMETPHUECKUX TeJl C IPUMEHEHHEM (HOpMYT;

CBOOOZHO ONEpPUPOBATh MOHATUSAMHU, CBSA3AHHBIMH C KOMOMHAIMSIMHU TeEJ
BpallleHUss M MHOTOTPaHHUKOB: MHOTOTPaHHMK, BIMCaHHBIH B cdepy u
OINUCaHHBIN OKoO cdephl, chepa, BNUCAaHHAS B MHOI'OIPAHHMK WM TEJO
BpallleHHUS;

BBIYUCIIATh COOTHOILEHHSI MEXAY IUIOLIAJIMU MOBEPXHOCTEH M 00bEMamu
MMOTOOHBIX TEI;

n300paxaTh U3y4yaeMble (PUIyphI, BHIIOJHATH (BBIHOCHBIE) IIIOCKUE YEPTEHKHU
U3 PHUCYHKOB IPOCTBHIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y,
CTPOUTH CEUCHMS TEJl BPALCHHUS;

U3BJICKaTh, WHTEPIPETHPOBATH M MPEoOpa3oBHIBATH HHPOPMALHUIO O
[IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (uUrypax, NpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPAIK Ha/l BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT;

pelaTe TeOMETPUYECKUE 3aJa4l Ha BBIUMCICHHUE YIJI0B MEXAY NPSIMBIMU U
IJIOCKOCTSIMH, BBIUHCJIIEHHE PACCTOSHUM OT TOYKHM A0 IJIOCKOCTH, B ILIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1a IIPU PELLICHUY;

CBOOOJTHO ~ONEpUpPOBaTh TMOHATHSMH, CBSA3aHHBIMH C JBIDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOICTBA IBUKEHUII;

BBIMOJHATh M300pa)K€HUS MHOTOIPAaHHUKOM M TeJl BpalleHus Ipu
MapajuieIbHOM  TEPEHOCE,  LUEHTPAIBHOM  CUMMETPUH,  3€pPKAIBHOU
CUMMETPHUH, TIPH IOBOPOTE BOKPYT MPSIMOM, Mpeodpa3zoBaHUs MO100MS;
CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB U TeJl BpaIllEHUs: CEYEeHUs MIMH]Ipa
(mapannenbHO U MEPHEeHAMKYJISPHO OCH), CEUEHHUs KOHyca (IapajuieabHOoe
OCHOBAHHIO U NMPOXO/IAIIEe Yepe3 BEPIINHY), CEUEeHUs 1apa;

UCIIONIb30BAaTh METOJbI TIOCTPOEHHUS CEUYEHHI: METOJ| CJEI0B, METOJ
BHYTPEHHET0 IPOEKTUPOBAHNUS, METO]] IEPEHOCA CEKYILEH MI0CKOCTH;
JI0Ka3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS;

OPUMEHATh TeoMeTpudeckre (aKThl IS PELICHUS CTePEOMETPHUECKUX
3a/a4, MPEANoJaramluX HECKOJIbKO UIaroB pELIEHUs, €CIH YCIOBHUS
MIPUMEHEHUS 3a1aHbI B SBHOW M HESIBHOU (hopMme;

pemars 3aJayd  Ha JIOKa3aTeNIbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U
HaXO0XJACHUE TEOMETPUUECKUX BEJINYMH;

— MNPUMCHATH MPOrpaMMHBIC CPCACTBA W JJIICKTPOHHO-KOMMYHHKAIIMOHHBIC
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CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3aay;

MPUMEHSATH MOJYyYECHHbIE 3HAHUSI HA MPAKTUKE: CPABHUBAThH, aHAJTU3UPOBATH
U OIICHUBATh pEalbHbIE CUTYyallMH, IPUMEHITh H3YUYCHHbIC TOHSITHUSA,
TEOpEeMbI, CBOWCTBa B IMPOLECCE IMOMCKA PEIIEHUS MaTeMaTHYeCKH
chOopMyITUPOBAaHHON MPOOIEMBbI, MOACIUPOBATH peajbHbIC CHUTyaIlMH Ha
SI3bIKE T€OMETPHUU, HCCIEA0BATh MMOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAHHEM
TCOMETPUUYECKUX TIOHATHH W TeopeMm, amnmapara aireOpbl, pelarhb
MPaKTUYECKHE 3aJlaud, CBSA3aHHBIE C HAXOXKJIEHUEM TIeOMETPHUYECKUX
BEJINYUH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS T'€OMETPUM Kak
COCTaBHOM YacTH (yHJaMEHTa Pa3BUTHS TEXHOJIOTHIA.

ITP 12

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: Tpad, TUIOCKHH rpad, CBSI3HBIA Tpad,
nyTh B Tpade, 1enb, UKI, AePeBO, CTENIEHb BEPIINHBI, AEPEBO CIy4ailHOro
JKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATh MOHATHAMH: CIyYalHBIM OSKCIIEPUMEHT (OIIBIT),
CIIy4aifHOE COOBITHE, DJIEMEHTApHOE CIydailHOe COOBITHE (dIeMEHTAPHBIN
UCXOJ) CIIy4aHOTO OIbITa, HAXOJUTh BEPOSITHOCTH COOBITUI B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMY;

HaXOJUTh U (OPMYIHUPOBATH COOBITHS: MEepeceueHne, 00beTUHEHNE TaHHBIX
COOBITHI, COOBITHE, IPOTUBOIIOJIOKHOE TAHHOMY, UCIIOJIB30BaTh UarpaMMbl
Diiniepa, KOOPAMHATHYIO TMPSAMYIO JJIsl pEelIeHus 3a4ad, I[0JIb30BaThCA
GOopMyIIOi  CIIOKEHUS BEPOSTHOCTEH JUISI BEPOSITHOCTEH JBYX M Tpex
CIIy4alHbIX COOBITHIA;

ONEepUpOBaTh  MOHATHSAMHU:  YCJIOBHAas  BEpPOSITHOCTb,  YMHOXEHHUE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHUS, JEPEBO CIy4YailHOrO 3KCIEPUMEHTA,
HaXOJUTh BEPOSITHOCTU COOBITUI C MOMOIIBIO MTPaBHIa YMHOXKEHHUS, JepeBa
CIIy4aifHOTO OITBITa, UCIIOJIB30BaTh (HOPMYITy OTHON BEPOSITHOCTH, POPMYITY
baileca mpu pemieHun 3anad, ONPEAENsATh HE3aBHUCUMOCTh COOBITHI TIO
(dbopmyIe U o OpraHu3aIiy CIIy4aifHOTO YKCTIEPUMEHTA;

NPUMEHSTh H3yYCHHbIE KOMOWMHATOpHBIE (QOPMYJBl ISl TEePEUUCTICHUS
JJIEMEHTOB MHOXXECTB, JJIEMEHTApHBIX COOBITUH CIy4aiflHOTO OIbITA,
penieHus 3a/1a4 o TEOPUH BEPOSTHOCTEN;

CBOOOJHO OMEpUpOBaTh MOHATHSAMH: OWHAPHBIA  CIYYailHBI  OMBIT
(ucmbITaHwe), ycmex W HeyJaya, HE3aBHCHUMBIE WCIIBITAHUSA, Cepus
WCIIBITAHUHN, HAXOJUTh BEPOSTHOCTH COOBITUN: B CEPUU HCIBITAHUN [0
IIEPBOTO yCI€Xa, B CEPUM UCIBITAHUM bepHyInM, B OmbITE, CBA3aHHOM CO
CITy4allHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: CIydalHas BEIUYMHA, paclperesieHue
BEPOATHOCTEH, UarpaMMa pacripeeseHus, OnHapHas ciiydaiiHas BeTUYMHA,
reOMEeTpUUYECKOe, ONHOMHMAIILHOE paclpesiesieHue.

ITP 13

OIEpPUPOBATH IOHATUAMHU: COBMECTHOE DACIpPEIEICHUE [BYX CIIy4alHBIX
BEJIMYMH, HCHOJb30BaTh TaOJIMIly COBMECTHOTO pacHpeieieHus IBYX
CIIy4alHbIX BEJIWYUH JJIS BBIIEICHUS PacHpelesieHUs KaKJIOM BEJIWYHHBI,
OIIPEIETICHUS HE3aBUCUMOCTH CIIy4alHbIX BEJIUYUH;

CBOOOJHO ONEpUPOBATH MOHATHEM MaTEMaTHYECKOrO OXKMJIAHUS CIIy4aliHON
BEIMYMHBI  (pacrlpesesieHns), NPUMEHATh CBOICTBa MaTeMaTH4YEeCKOTO
OKMJIaHWs TIPU PELICHUM 33a7a4, BBIYHUCIATH MaT€MATHYECKOE OKHJIaHHE
OMHOMHUAIBHOTO U TEOMETPUYECKOTO paclpeaeeHuH;

CBOOOJTHO OINEpPHUPOBATH MOHATHSIMHU: JAUCIEPCHUS, CTAHJIAPTHOE OTKIJIOHEHHE
CIIy4YallHOM BEIWYMHBI, IPUMEHATH CBOMCTBA JMCIEPCHM CIIy4alHOU
BEJIMYMHBI (pacipeesieHus) TPy PelIeHNH 3a/1a4, BBIYUCIATh JUCTIEPCUI0 U
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CTaHJAPTHOE  OTKJIOHEHHE  TIEeOMETPUYECKOr0O U OMHOMMAIbHOTO
pacIpeneiieHNN;

— BBIYMCIATh BBIOOPOYHBIE XAPAKTEPUCTUKHU 110 JAHHOW BBIOOPKE M OLIEHUBATh
XApaKTEepUCTUKH T€HEPaIbHONH COBOKYMHOCTH JaHHBIX IO BbIOOPOYHBIM

xapaktepuctukaMm. OlLleHHBaTh BEPOSITHOCTU

COOBITUH U TPOBEPATH

NPOCTEUIINEe  CTAaTUCTUYCCKHE  TUIOTE3bl,  IOJB3YSICh  W3YYCHHBIMHU
pacrpeielIeHUsIMH.
1.4. Ko/iu4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl Y4eOHOI0 NpeaMeTa:
00beM 00pa3oBaTeIbHOM MpOorpaMMbl — 216 yacoB, B TOM YHUCIIE:
BO B3aMMO/ICHCTBHH C TpernojaBareneM — 216 yacos.
2. CTPYKTYPA U COAEP KAHUE YUEBHOI'O NIPEIMETA
2.1. O0bem y4eOHOro npeaMera M BUbl Y4eOHOH padoThbl
Buj yueOHoii padoThI Komn-Bo | OO6Bem
4acoB
O0beM 00pa3oBaTeIbHON MPOrpaMmbI (BCEro) 216
YuyeOHasi HArpy3Ka BO B3aMMO/JEHCTBUY C NpenogaBaTeIeM 216
(Bcero))
B TOM YHCIIE!
TEOpeTUIYecKoe 00ydeHue 78
NPAaKTUYECKHUE 3aHATHS 138
71a00paTOPHBIC 3aHATHUS
KOHTPOJIbHBIE paOOTHI
mud. 3a4er
9K3aMEeH 1
Hmozosas ammecmayus 6 popme IK3amena
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2.2. TemaTuuyeckuii JIaH U cogep:xanue yueonoro npeamera MATEMATHUKA

HauMmenoBanue Conep:xkanue y4eOHOIro MaTepuasia, Jad0paTopHble U MPAKTHYECKHE PA0OTHI O6neMm Koner
pa3nesioB U TeM 4acoB HPCAMETHBIX
pe3yJIbTATOB,
(hopMHPOBaHUIO
KOTOPBIX
CIOCOOCTBYET
JJIEMCHT
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 JAECSITUYHBIE POOU, MPOLEHTHI, 0ECKOHEUHbIE NIEPUOANYECKUE 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.
yuce. 3 |Pemenue cucreM JMHEHHBIX YypaBHeHMil. Marpuna cHCTeMbl JIMHEHHBIX YypaBHEHHIA. 2 ITP 3
MHoOro4ieHsbl. Onpenenurens MaTpullbl 2X2, €ro TEOMETPUYECKUM CMBICI W CBOMCTBA; BBIYMCICHHE €T0
PanuonaabHble 3HAYEHMSI; IPUMEHEHUE ONPEACIIUTENS JUIsl PELICHUs CUCTEMBI JIMHEHHBIX YPAaBHEHU.
YpaBHEHUA HpaKanecm{e 3aHATUSA 8
" HepaBeHCTfa' 1 |IIpumenenue apodeii U NMPOLEHTOB /AJsl pelleHUs] NPUKIAAHBIX 3aaay. [leficTBUTENbHbBIE 2 IIP 1, I1P 3,
Cacrembr JHHEHHDBIX yycna. PanuoHanbHble W UppalMOHaNIbHBIE 4uCHa. ApudMETHYECKHe Oomepaluu ¢ IP 7
YpaBHeHHH JEHUCTBUTEIbHBIMU YUCIIAMH.
2 Moayab JeiCTBUTEJIbHOIO YHCJIAa U ero cBoiicrBa. [IpuOnmkEéHHbBIE BBIYUCIEHHS, NpaBHIIa 2 ITP 1
OKPYIJIEHUS, IPUKUKA U OLICHKA PE3YJIbTATa BBIYNCICHUN
3 |OCHOBHBIE METObI PelIeHHs MeJIbIX H TPOOHO-PANMOHATBHBIX YPABHEHUI H HEPABEHCTB. 2 I1P 3
4 |PemeHue NPUKJIATHBIX 32/124 C MOMOIIbIO CHCTEMbI JIHHEHHBIX YPABHEHU 2 IP 3
Conep:xanue yueOHOro MaTepuaJia 4
@yHKuMH U rpaQuku. |1 |Oynkuus, cnocodbl 3axanus Gynkuun. Bzanvmuo obpataslie GpyHkmud. Kommosuums ¢yHKIHiA. 2 IP 5

Crenennas pyHkuus
C LeJIbIM MoKa3aTejieM

I'padux ¢pyHkuMU. DneMeHTapHbIe TpeoOpa3oBaHus rpagukoB GyHKIUH. O6NACTh ONpeaeIeHUs U
MHOKeCcTBO 3HaueHud ¢yHkiuu. Hymu ¢ynknuu. [IpomexyTku 3HakonmocTtossHCTBa. YETHbIE U

HeuétHble ¢QyHkiuu. Ilepuognuyeckne ¢yHkuuu. IIpoMeXKyTKH MOHOTOHHOCTH (DYHKIIMH.




MakcuMymbl U MHUHMMyMbl (QyHkuuu. HauGomnpinee u HauMeHbllee 3HaYeHHE (GYHKIMM Ha
IIPOMEXKYTKE.

2 |CreneHHas, TUHeWHHas, KBaApaTUYHAs U ApPoOHO-IuHeiiHast yHkuuu. X 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 |Apudpmerndeckuii KopeHb HATYPAJIbHOM CTeNEHHU U ero cBoiicTBa. [IpeoOpazoBaHMs YNCIOBBIX ITP 1
ApudmMernyeckui .
BBIPAKEHUI, COIEPIKALUX CTEIIEHU U KOPHU
KOpeHb
N IIpakTH4eckue 3aHATHS
N-o0ii cTeneHM.
HppanuoHaibHbIe 1 |MppauuoHanbHble ypaBHeHHMsl. OCHOBHbIE METOJbl DPELICHUS HUPPALMOHAIBHBIX YpPaBHEHMH. 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 |Iloka3arenbHasi pyHKIMs, eé cBoiicTBa U rpauk. CTeneHb ¢ palMOHAILHBIM MTOKa3aTelieM U [P 5
pyHKIun. €€ CBOMCTBA.
IToxkaszarenbnble  |[IpakTHnueckue 3aHATHA
ypaBHeHUs 1 |OcHoBHBIE MeTO/IbI pelleHHs NM0Ka3aTeJbHbIX YpaBHeHMid. Vcnonp3oBaHue rpaduka GyHKINU I1P 4
JUIsl penieHus ypaBHeHui. [lokazaTenbHble ypaBHEHHUS.
Conep:xanue yueOHOro MaTepuaJia
1 (Jlorapu¢pm wumcaa. CpoiictBa mnorapudma. JlecaTuyHble U HaTypalbHblE JIOTaPU(PMBIL. 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 pelleHUsi JorapupmMuyeckux ypaBHeHHi. PaBHOCHIBHBIE 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 ApPKTAHICHC  YHCIOBOTO  aprymMeHTra. T[pHUrOHOMETpUYECKass  OKPYKHOCTb  OIPEACIICHHE
TPUTOHOMETPUYECKHUX (DYHKIIMI YUCIOBOTO apryMeHTa.
IIpakTHYeckue 3aHATHSA
1 |OcHoBHBbIe TpHuroHoMeTpuueckue ¢Gopmyanl. IIpeoOpazoBaHre  TPUTOHOMETPUUCCKUX ITP 3
BBIPAKCHUM.
2 |Pemenue TPUTOHOMETPUYECKUX YPABHEHMIA. I1P 4
Copepxxanue yueOHOro MaTepuasa
1 |(ITocaenoBaTeJHLHOCTH, CIIOCOOBLI 3aJaHUA IocCjedoBaTeJbHOCcTeil. MeToJ MaTreMaTH4YeCKOoM I1P 7
UHAYKIMU. MOHOTOHHBIE U OrpaHUYEHHbIE IOCieoBaTeabHOCTU. VcTopus aHanu3a OECKOHEYHO
MaJIbIX.
Mocae10BaTebHOCTH 2 |Apudmernyeckasi 1 reoMeTpuuecKasi mporpeccu. beckoHeYHO yOBIBaroOmIasi T€OMETPHUECKAs IP 7
H Iporpeccun nporpeccusi. Cymma OeckOHEUHO YOBIBalOIIEed TIeOMEeTpUYecKod mporpeccuu. JIMHEWHbI u
SKCIIOHEHIIMAJIBHBIN pocT. Yucno e.
IIpakTH4eckue 3aHATHA
1 |@opmyna ciI0:KHBIX NPOUEHTOB. lcmonp3oBaHME MPOrPEeCcCHU ISl PEleHUs peabHBIX 3a7ay 1P 7
IIPUKJIATHOTO XapaKTepa.
Coaep:xanue yueOHOro MaTepuaJia
1 |HenpepsbiBHble GyHKIUM H UX cBoiicTBa. Touka paspbiBa. ACUMHOTOTHI T'padUKOB (QYHKIIMM. [P 7
CBoiicTBa (DyHKIIMI HETIPEPBHIBHBIX 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 rpadpuky ¢pynkuun. [Ipon3BoaHble 31eMeHTapHbIX QYyHKIHHA. IP 7
3 |Ilpou3BoaHasi CyMMbI, IPOU3BEIEHNUs], YACTHOTO U KOMIO3MIIUU (PYHKIHIA. I1P 6
IoBTOpennue, IMpakTunyeckue 3aHsATHS




00001IeHME, 1 |OcHoBHBIE MOHATHS Kypca ajredppl W Hayajl mareMaTmdeckoro aHaiam3a 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 HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAYEHUST HeTTPEPBHIBHON (DYHKITMM Ha OTPE3KeE.
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 |Kommno3unusi pynkumii. ['eomerpuueckre oOpa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPAWHATHOM 2 IIP 5
IJIOCKOCTH
Coaep:xxanue yueOHOro MaTepuaJia 2
1 |IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBo0oOpa3HbIX. [lepBooOpa3HbBIC dIEMEHTAPHBIX 2 ITP 8
¢bynkuuii. [IpaBuna HaxoxaeHus mepBooOpa3Hbix. MHTerpan. ['eoMeTprudeckuii CMBICT HHTETpaa.
IepBooGpa3Has u Brruncnenne onpenenénnoro unterpana no gpopmyne Herorona— Jleitbuuia
HHTerpaJj HpaKaneCRue 3aHATUA 6
1 |lIpumenenune wWHTErpaja I HAXOXKAEHHA IUIOMAeH TUIOCKHX ¢QuUryp H 00BEMOB 2 I1P 8
reoMeTpu4YecKmux TeJl.
2 |ITpumepsnI 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 |Tpuronomerpuyeckune pyHKIMH, HX CBOICTBAa U rpauKu. 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 |PemneHue TPUrOHOMETPHYECKHX HEPABEHCTB. 2 ITP 4




Hppaunonaabubie, ([IpakTuyeckue 3aHATHS 6
HOKAZATEILHBIE M 11 | QcHoBHBIE METOABI pelIeHHs] MOKA3aTeIbHBIX H JIOrapuMHYECKAX HEPABEHCTB. 2 IIP 4
Jorapupmmuyeckune 0 5 op 4
HepaBeHCTBA CHOBHbIE METO/bl PELICHUs1 HPPALHOHAJIbHbIX HEPABEHCTB.
3 |l'pajduyeckne MeTOabl pellleHHs] HPPANMOHAJIbHBIX, MOKA3aTEJbHBIX W JOrapupMHUIECKHX 2 ITP 4
2
YPABHEHHUIi 1 HEPABEHCTB.
Conep:kanue y4eOHOT0 MaTepuaJia
1 |KommiekcHble yuciaa. AnreOpanyeckas ¥ TPUTOHOMETpHUECKass (OPMbI 3aMMHUCHA KOMILIEKCHOTO 2 [P 2
yrcia. ApudmMeTnyecKue onepanny ¢ KOMIUIEKCHBIMU YHCTIaMH.
KoMILieKCHBIE YHUCJIa HpaKaneCRne 3aHATHA 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 uucina. [Ipusnaku nemumoctu nensix uucen, HOJl u HOK, ocrarku 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 (I[Ipumenenue mpusHakoB aenumoctu Henbix yncen, HOJl u HOK, ocraTkoB mo Moayiiio, 2 IIP 2
anroput™ma EBKiMaa i1 peleHus 3a/1a4 B LEJIbIX YUCaax.
Conep:xxanue yueOHOro MaTepuaJia 2
Cucrembl 1 |Cucrema u cOBOKYNHOCTH YPaBHeHMI. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI CIIEACTBUS 2 I1P 4
pPalMoOHAJILHBIX, T 2
HPPAUMOHATLHBIX pPaKkTHYeCKue 3aHATHS
MOKA3aTeIbHBIX 1 |OcHoBHBIE METObI pellleHUsI CUCTEM M COBOKYNMHOCTEH palliOHaTbHBIX, UPPALUOHATBHBIX, 2 IIP 4
1 JorapugpMHUIECKHX MOKAa3aTeIbHBIX U JOTapu(PMUUECKUX YPABHEHUH.
ypaBHeHMii 2 |[IpuMeHeHHUEe ypaBHEHUI, CHCTEM H HEPABEHCTB K PEIIEHNI0 MATEeMATHIECKUX 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,
TPUTOHOMETPHYECKHEe YPABHEHHUsI, HPABEHCTBA U CHCTEMBI € IapaMeTpaMHM. I1P 9
2 |[locTpoeHHe H HCCJIEIOBAHNE MATEMATHYECKUX MO/IeJIeil peaJbHbIX CHTYAI[Hii C TOMOIILIO I1P 3, 11P 4
YPaBHEeHHIi, CHCTeM YPABHEHMI H HEPaBEHCTB C MapaMeTpPaMH.
IoBTOpEHME, IIpakTnyeckue 3aHATHS
06obwenue, 1 |OcHoBHbBIE IOHATHS M METOAbLI Kypca, 00001eHre M CHCTeMATH3AIMS 3HAHU TP 11
CHCTEeMATH3ALHA
3HAHUM
I'EOMETPUA
Copaepxxanue yueOHOro MaTepuasa
1 |Hcropusi pa3BuTHs IJIAHUMETPUU W cTepeoMeTpuu. IloBTopeHne mianumerpun. 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, MIOCKOCTD, ITP 10, ITP 11
npoctpaHcTBo. OCHOBHBIE IIPAaBUIa U300pAXKEHUS HA PUCYHKE INIOCKOCTH, MapajlIeIbHbIX MPSIMbIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka.
3 |IToHsiTHS: mepeceKaONIUecs MJOCKOCTH, MepeceKaoluecs MNpAMas H  IJIOCKOCTh; [P 11
Beenenne B MOJIyIIPOCTPAHCTBO. MHOIOrpaHHMKH, M300pakeHHEe MPOCTEHIIMX MPOCTPAHCTBEHHBIX (UTrYp,
cTepeoMeTpHUI0 HECYIIECTBYIOIIUX OOBEKTOB.
4 |AKCHOMBI CTepeOMeTpPHH H TIepBble cJeAcTBUS U3 HHUX. CrocoObl 3aJaHusi NPSAMBIX U ITP 10
II0CcKOCTeH B mpocTtpaHcTBe. O003HAUEHUS NPSIMBIX U MJIOCKOCTEH
IIpakTH4eckne 3aHATHA
1 |Ceuenms. M300paxkeHus cedeHMil nupamuabl, Ky0a M NPU3MBI, KOTOPbIE MPOXOJAT 4Yepe3 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 mupamue, Kyoe mo IP 12
TpéM Toukam Ha péOpax. Coz/laHue BBIHOCHBIX YEPTEXKEH U 3alKCh 1Iar0oB NOCTPOEHUSI.
Coaep:xxanue yueOHOro MaTepuaJia
B3aumHoe
pacionoKenue 1 [(B3amMHoe pacmoJioxkeHHe NPSIMBIX B npocTpaHcTBe. CkpemuBatonuecs: npsimble. [Ipusnaku ITP 10, IIP 11
NPSIMBIX B CKPEILMBAIOIINXCS MPSIMBIX. E[apannenLHHe MpAMbIE B NIPOCTPAHCTBE. Teopema O CYLIECTBOBAHUH
npocTpancTBe U E€AMHCTBEHHOCTH TMpSAMOM MapajieibHONM JaHHOM MNpsAMOH, MNpoxonsdiedl uepe3 TOUYKY

IPOCTPAHCTBA U HC JIexxalieil Ha JaHHOM HpHMOﬁ. Jlemma o NEPCCCUCHUN MapAJIJICIIbHBIX ITPAMBIX




iockocThlo. [lapamiensHocTh TPEX NMpsAMbIX. Teopema o TpEX mapayiebHBIX MPSMBIX.

Teopema o ckpemuBawmuxcsa npsmbix. [lapamiensHoe npoektupoBanue. OCHOBHbIE CBONCTBA
MapajuleIbHOTO MpPOeKTUpoBaHUA. M300pakeHue pasHbIX (UTYp B MapajUleNIbHOM MpPOEKLHUH.
IlenTpanpHas npoeKkuus. YroJl ¢ COHAIIPaBJIEHHBIMU CTOPOHAMH. YTOJI MEKIY 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 yueOHOIro MaTepuaJia

1

ITonsAaTHA: Napa/LUIeIbHOCTD NPAMOM M INIOCKOCTH B pocTpaHcTBe. [Ipu3Hak napamiensHocTn
npsiMOi U TuiockocTH. CBOMCTBA apauIeIbHOCTU IPSIMOM U INIOCKOCTU. ['eomMeTpuueckue 3a1auu
Ha BBIYMCIICHHE U JI0Ka3aTEJIbCTBO, CBA3aHHBIC C IMAPAJUIEIBHOCTBIO MPSIMBIX U IUIOCKOCTEH B
npocrpancTBe. llocTpoeHue ceudeHus, NPOXOIAIIErO 4Yepe3 AAHHYIO IPSAMYK0 Ha 4Yeprexe H
IapajuIesIbHOrO Ipyroi npsmoi. Pacuér otHowmenunt. [lapainenbHas npoeknuus, IpUMEHEHUE U
IIOCTPOEHMsI ceueHull KyOa u napayenenunena. CBONCTBa NapajuiesIenune1a U IPU3MBL

ITP 10, I1P 11

MapajeabHblie 110ckocTH. I[Ipu3Haku mapauieNbHOCTH [JBYX IUTIOCKocTed. Teopema o
MApaAJIETBHOCTA U €UHCTBEHHOCTH IUIOCKOCTH, IPOXOJAILIEH Yepe3 TOUKY, HE MPUHAIICKAILYIO
JAHHOM IJIOCKOCTH U ciecTBUS U3 He€. CBOMCTBA MapauleNIbHbIX MJIOCKOCTEN: O NapajieIbHOCTH
MPSMBIX TIEPECEUCHHSI TIPU MEPECCUCHUH JBYX NMapaJUIeIbHBIX IJIOCKOCTEH TpeThel; 00 oTpe3kax
MApAJUIENBHBIX NPSIMBIX, 3AKJIIOYEHHBIX MEXAY MNapaJUIeIbHBIMU IUIOCKOCTSAMM; O IMEPECECUEHUU
MPSAMOM C IBYMS NTApaJUIEIbHBIMU INTIOCKOCTSIMU.

IlepneHauKyJIAPHOCTH
NPAMBIX U IJIOCKOCTEl
B IPOCTPAHCTBE

Conep:xxanue yueOHOro MaTepuaJia

1

IloBTOpenue: Teopema IIndaropa Ha MIOCKOCTH, TPUIOHOMETPUHA MNPAMOYIO0JLHOIO
Tpeyroibuuka. CpolicTBa Ky0a M NpSAMOYrojibHOTO mapajienenunena. llepneHaAuKyIsIpHOCTh
IpsAMOM M IUIOCKOCTH. [IpH3HaKk NepneHAMKYISAPHOCTH NPSAMOM M IUIOCKOCTH. Teopema o
CyLIECTBOBAHUM W E€IWHCTBEHHOCTH MPAMOW, MPOXOIAUIEH depe3 TOYKYy IPOCTPAHCTBA U
NEPIEHIUKYIIIPHOM K  IUIOCKOCTH. IInockocTh W NEpHEHAMKYISpHBIE KM IpsMas B
MHororpanHukax. [leprneHaukymnsap u HakinoHHas. IlocTpoeHue mneprneHauKyispa W3 TOYKH Ha
npsMyto. Teopema o Tpéx nepneHauKymnspax (mpsimasi 1 oOpaTHasi)

IP 11

AKTHYECCKHC 3aHATHUSA

Bbruncienne JJIMH OTPe3KOB B Ky0e M NPSMOYIOJbHOM Mapajuieenumnene. YTrol MexAy
CKpEIIMBAOIIMMHUCA  NpsAMbIMH.  [lOMCK  NepneHAMKYISPHBIX  OPSIMBIX C  TOMOIIbIO

I1P 10




MEPIEeHIUKYISPHBIX TIOCKOCTEH.

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 ONMyCTUTh NEPHNEHAMKYJIAPbI: CUMMETPHUS, CABUI TOYKH IO INApaJIICIIBHON IPSIMOM.
CaBur no HenapauienbHON NPSIMON, U3MEHEHUE PACCTOSTHUI

ITP 11

Yribl 1 paccTosIHUA

Conep:kanue y4eOHOT0 MaTepuaJia

1

IloBTOpEHHe: yros MeXAy MpsIMbIMM Ha IUIOCKOCTH, TPUTOHOMETPHUS B IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpeMa KOCHHYCOB. lloBTOpEeHHE: yrom Mexay CKpEIMBaIOIIUMUC NPSMBIMHU B
IIPOCTPAHCTBE. I'eOMeTprUYECKHE METOIBI BBIUMCIIEHUS YIJIa MEKAY IIPSMBIMU B MHOTOTPaHHUKAX.
JByrpanHbii  yron. CBOWCTBO JIMHEHHBIX YIVIOB JBYrpaHHoro yriua. llepnenaukymnspHbie
mwiockocTd. CBOMCTBAa B3aMMHO NEPIEHIUKYISAPHBIX IUIOoCKOCTe!. [Tpu3Hak neprneHauKyaspHOCTH
IUIOCKOCTEH; TeopemMa O IpPSIMON IEPEecedeHMs IBYX IIOCKOCTEH NEPIEHIUKYJSPHBIX TPEThbel
mwiockoctd. [lpsMoyronbHbI mapamenenunes; Ky0; HM3MEpeHHs, CBOWCTBA MPSIMOYTOJIbHOTO
napauiesenunena. Teopema o AuaroHanau NpsSIMOYroJbHOTO NMAapaJlICJICUIEa U CIEICTBUE 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 OO TOYKH, Hp}IMOI\/’I; 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

Beluucienne  paccTOSIHMA  MeKAY  CKPEIUMBAKIIUMHUCA NPSAMbBIMM € [OMOUILIO
NePHeHINKYJIAPHOH INIOCKOCTH. TpEXTpaHHBIA 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 3aHATUA




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
napajuiesienune, NpsMOYrojabHbIA Hapasienenunes, Kyo. Boimykiible MHOrOrpaHHUKU. Teopema
Olinepa. IIpaBuiabHbIE U TOJIYIIPaBUIIbHBIE MHOITOTPAHHUKH
Conep:kanue y4eOHOT0 MaTepuaJia 2
1 (IlonsATHe BeKTOpa HA IUIOCKOCTH M B mpoctpaHcTBe. CymMma U pa3HOCTh BEKTOPOB, IIPaBUIIO 2 ITP 10, ITP 11
napajuiesienune1a, yMHOKEHHE BEKTOpa Ha YHCII0, pa3jioKeHNe BEKTopa o 6a3ucy TpéX BEKTOPOB,
BexTope! B HE JICKAIINUX B OJHOMU IIJIOCKOCTH.
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
M CMCTEMaTH3auuA 3HaHuil. McTopusa pa3BUTHsS CTEPEOMETPUM KaK HAayKHM U €€ pojb B PAa3BUTHUU COBPEMEHHBIX
SHAHMM VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
Copepxanue yueOHOIro MaTepuasa 2
1 |(IloBTOpeHue: KOOpAMHATHI BEKTOPA HA IJIOCKOCTU U B MPOCTPAHCTBE, CKAISPHOE IPOU3BEIECHUE 2 ITP 10, ITP 11
BEKTOPOB, BBIYMCJICHUE YyIJla MEXJAY BEKTOpAaMH B MPOCTPAHCTBE. YPaBHEHHE NPIMOI,
MPOXOJAIe 4Yepe3 JIB€ TOYKU. YpaBHEHHE IUIOCKOCTH, HOpMallb, YpPaBHEHHME IUIOCKOCTH B
AHaHTHIECKAS oTpe3kax. BekropHoe mnpousBeneHue. JIuHelHbIE HEPAaBEHCTBA, JIMHEWHOE NPOrPaMMHUPOBAHUE.
reomerpus AHanuThyecKkue MeTObl pacuéra yria MeXIy MNPSAMBIMH U IUIOCKOCTSIMH B MHOTOIPaHHUKAX.
dopmysa pacCTOSHUSL OT TOUKH JI0 TNIOCKOCTH B KOOPAUHATAX.
IIpakTHyeckue 3aHATHSA 2
1 |HaxoxkaeHue paccTOSTHU OT TOYKH /10 IVIOCKOCTH B Ky0e M MPaBUJIbHOW MUpaMuse. 2 ITP 10, I1P 11
IIpakTHYecKue 3aHATHSA 6
TMoBTopenue, 1 |CeyeHnss MHOTOIPAHHUKOB: CTaHIApTHBIC MHOEOFpaHHI/IKI/I, METOJ[ CJIEJIOB, CTaHJIapTHHIE 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 |llepneHIMKYJSIPHbIEe MPpsiMble M IUIOCKOCTH: CTaHJAPTHBIE MAapbl MEPHEHIUKYIAPHBIX 2 P 11

IJIOCKOCTEN M TPSIMBIX, CUMMETPUM MHOIOTPAHHUKOB, TEOpeMa O TpEX MNEpIEeHINKYIsIpax,
BBIYMCIICHM IJIMH B MHOTOI'PAHHUKAX.




IToBTOpeHHUe: IO MHOTIOYrOJIbHHMKOB, (DOpPMYIBI A IUIOIIAZEH, cOOOpa)KeHUs MOA00us.
[Inomangu cedeHMi MHOIOTPAaHHUKOB: ILIOIIAAM IIOBEPXHOCTEH, pa3pe3aHuss Ha 4YacTH,
COOOpaKEHHS TIOTOOMS

ITP 10, ITP 11

O0LéEM
MHOTOIPaHHHKA

IIp

AKTHYCCKHC 3aHATHSA

O0béMm Tena. OOBEM NPSIMOYTOJIBLHOTO TMapajulesienunena. 3aaadyd o0 yABOCHHMH Kyba, o
KBagparype Kyba; o Tpuceknuu yria. CTepeoMeTpUyecKHe 3a/ladyd, CBA3aHHBIE C O0O0BEMOM
MPSIMOYTOJIBHOTO NapaJuieenune/ia.

ITP 8, I1P 10,
P 11

IIpuknagupie  3agaum, CBSI3aHHbIe C  BbIYHCJIeHHeM 00béMa  NPSAMOYIOJILHOIO
napauiejgenunena. OO0véM npsamoil npusmbl. CTepeoMeTpuyeckue 3alauyd, CBA3aHHBIE C
BBIUHCIIEHHUEM 00BEMOB MpsAMOM mpusMbl. [IpukianHble 3amaum, cBsi3aHHBIE C 00OBEMOM NPSAMOI
IIPU3MBI.

ITP 10, ITP 11

Boiuncienne 00HEMOB Tesl ¢ MOMONILIO ONpeneJéHHOro wuHTerpana. OO0bEM HAKIOHHOM
npu3Mbl, nupamuisl. Popmyna o0béma nupamuabl. OTHOIIEHHE OOBEMOB MHUpPAMUA C OOLIUM
yriaoMm. CrepeoMeTpuyecKkue 3a7auu, CBs3aHHble ¢ 00bEMaMH HAKJIOHHOM INPU3MBI, MUPAMMIBI.
[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

Hununapuyeckass NOBEPXHOCTb, OOpasylolue NWIMHIPUYECKON TmoBepxHOocTU. Lummump.
[Ipsmoii kpyroBoit twnuaap. Ilnomans noBepxHocTH mHuIuHApa. KoHudeckas MOBEPXHOCTb,
oOpasyromue koHuuyeckod moBepxHOCTH. Konyc. CedeHne KOHyca TUIOCKOCTBIO, MapalijieIbHOM
TJIOCKOCTH OCHOBaHMS. Y CeUE€HHBIN KOHYC. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB.

P 11

IIp

AKTHYCCKUEC 3aHATUA

Iiiomans 60KOBOIT MOBEPXHOCTH M MOJIHOW MOBEPXHOCTH KOHYca. CTepeoMeTpHUYCSCKUE 3a/1a41
Ha J0Ka3aTeJIbCTBO M BBIYHMCICHHE, TOCTPOCHHWEM CEUeHHMH NWIMHApa, KoHyca. lIpukmamHblie
3aJ1a4M, CBSI3aHHBIC C IIHTHHPOM.

TP 10, TIP 11

Cdepa u map. Ilepecedenue chepsl U mapa ¢ IWIOCKocThio. Kacanue mapa u cepbl MI0CKOCTHIO.
Bun u uzobpaxenue mapa. Ypasaenue cdepsl. [Inomans chepst u e€ yacreir. Cummerpus chepsl
u mapa. CtepeoMeTpuyuecKre 3aaun Ha JOKa3aTENbCTBO M BHIYHCIICHHE, CBA3aHHbBIE CO chepoiil u
1apoM, MMOCTPOCHUEM WX CEYCHHH IIIOCKOCTHIO

IP 11

IIpukiaanHblie 3axa4M, CBsA3aHHBIE €O cdepoil M mapoM. IloBTopeHHE: OKpPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHHA B OKPYKHOCTHU, CTaAHAAPTHBIC 1'[0,21061/15[. Pazmmunsie KOM6I/IHaHI/II/I TEJI
BpAIllEHUs] 1 MHOTOTPaHHUKOB. 3a1auu 1o TemMe «Tesla M MOBEPXHOCTH BPAILICHUSI.

P 11




Conep:kanue y4eOHOT0 MaTepuaJa 2
1 |O6bém mmamugpa. Teopema 00 00béMe mpsiMmoro mwiawHIApa. llmomann OOKOBOW WM TOTHOU 2 [P 11
MOBEPXHOCTH LWIMHApA. BprurcieHne oOBEMOB Tel C MOMOIIBIO ONPEACIEHHOTO HWHTErpaa.
O06béM konyca. [Tnomanyu 60KOBOH ¥ MOJTHON MOBEPXHOCTH KOHYCA.
Inomanu IIpakTnyeckue 3aHATHS 2
TOBEPXHOCTH 1 (Mpukaagubie 3aga4u M0 TeMe «O0BEMBI M ILUIOIMAAM MOBepxHOcTel Tel. O0bEM Mmapa 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 u miomaasio chepbl. COOTHOMICHHUS
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:kenus mpoctpancTBa. OtoOpaxenus. J[BmxeHus u paBeHCTBO ¢(uryp. OOmme cBOWCTBa 2 P 11
JABu:KeHUs JBYDKEHUH. BuIbl JBWKCHHU: MapajuIeibHBIA TEPEHOC, IICHTPadbHas CHMMETpUs, 3epKaJIbHAs
CHMMETpHs, MOBOPOT BOKpYyr mpsimoil. IIpeoOpazoBanmst momobus. Ilpsimas m chepa Diinepa.
I'eomerpuueckue 3a1aun Ha MPUMECHEHUE JTBUKCHUSI.
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. VcTtopus pa3BUTHSA CTEPEOMETPUM KaK HAyKH U €€ pojib B Pa3BUTUHU
3HAHUH COBPEMEHHBIX HH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHUI
BEPOSITHOCTDb U CTATUCTHUKA
Conep:xxanue yueOHOro MaTepuaJia 1
Jaementsl Teopun (1 |I'pad, cesa3ubli rpad, mpencraBieHHe 3amaud ¢ noMoIliplo rpada. CreneHb (BaJCHTHOCTD) 1 I1P 12
rpagos BepmuHbl. [lyte B rpade. llemn u mwmxnsl. ['pader Ha mockoctu. [lepeBo ciaydailHOTO
IKCIEPUMEHTA.
Cayuaiinbie onbiThl, (Conep:kanue yueOHOro MaTepuasia 1

cJay4yaiiHble COOBITHS U
BEPOSAITHOCTH COOBITHIA




1 |Cayuaiinble 3KcnepUMeHTHI (OMBITHI) M Ciay4daiiHble COOBITHS. DJEMEHTapHBIC COOBITHS [P 12
(ucxompl). BeposTHOCTH ciydailHOTO COOBITHS. BeposTHOCTH COOBITUH B ONBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU.
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. Popmyrna baiieca. HezaBucumbie 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), ycneX M Heyaaua. HesaBucuMble HCTIBITaHHUS. I1P 12
HUCNBITAHUH. Cepus HE3aBUCUMBIX UCIBITaHUH 10 niepBoro ycnexa. Cepust He3aBUCUMBIX UCTIbITaHUI bepHyiu.
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 pacnpenenenus. Onepanuu [P 12
Cayuaiinbie HaJ ciydaiHbIMM BenuuumHamu. IIpumepsl pacnpenenenuii. buHapHas ciydaiiHas BelIMUYMHA.
N ——_— I'eomeTrpuueckoe pacnpenenenue. buHoMmuanbHoe pacrpeneneHue. MaTemaTuyeckoe 0XKHJIaHUE

U pacnpeeieHus

CJ'Iy‘lElfIHOfI BeauunHbl. COBMECTHOE pacnpeaciiCHUC IBYX CﬂyqaﬁHBIX Benu4uH. He3aBucuMEble
CJ'Iy‘IaI\/IIHI)Ie BenMuuHBEL. CBOMCTBA MaTEMaTHYECKOTO OXHIaHHsI. MareMaTHdecKoe OXKHIaHIe
6PIHapH01>i CJ'Iy‘-I&fIHOfI BCJIIMYHHEI. MareMaTudeckoe OXXHAAaHUC reoMCTpHUICCKOTro n

OMHOMUAIBHOTO pacrpeeeHuil.




IIpakTHYeckne 3aHATHSA 2
1 |Iucnmepcusi W CTaHOAPTHOe OTKJOHeHMe. [lucniepcusi OUHApHON ClydyalHOW BEJIUYHMHBI. 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 ucciaenroBanuii. HepasencrBo YeOrbnméBa. Teopema UeOwméBa. Teopema 1 ITP 12
3aKOH GOJIbIINX YHCET Bbeprynnn. 3akoH O0JIBIIMX YUCEl.
IIpakTHYeckune 3aHATHA 2
1 |IlpakTuyeckasi padoTa ¢ HCMOJIb30BAHHEM 3JIEKTPOHHBIX TAGJIHIL 2 IP 12
Coaep:xanue yueOHOro MaTepuaJia 1
1 [I'eHepajbHasi COBOKYNHOCTb W CJy4yailiHas BbIOOpKa. 3HAKOMCTBO C BbIOOPOYHBIMU 1 [P 12
IeMeHThI xapaktepuctukamu. OlleHKa CpelHero W AMCIEPCHH TeHEPaJbHOW COBOKYIMHOCTH C MOMOIIBIO
MaTeMaTH4YecKoil BBIOOPOYHBIX XapakTepucTUK. OIEHNBaHNE BEPOSTHOCTEH COOBITHI 1O BBIOOpKE. CTaTHCTHYECKAs
CTATHUCTHKH 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 |(IIlpumepbl HeNpepbIBHBIX COyYalHbIX BeJUMYUH. DyHKIMA TJIOTHOCTH BEPOATHOCTH. 2 [P 12
(pacmpenesenust) PaBHomepHOe pacnpenenenue. Ilpumepsl 3agad, NOPUBOASIIMX K IOKAa3aTeIbHOMY M K
l'lOKa3aTeJ'll>H0eI/l’ HOpPMaJbHOMY  pacnpefeneHussM. DyHKIUSA  IUIOTHOCTHM  BEPOATHOCTH  IOKA3aTEJIBHOTO
acnpezenenus. OyHKINS MIIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacrpe/iesieHus
HOpPMAaJIbHOE pactipelt YHEI p p pactipen
pacnpeneaeHust
IIpakTH4eckue 3aHATHSA 2
Pacnpenenenne 1 |[MocaenoBaTeIbHOCTH OMHOYHBIX HE3ABHCHMBIX COOLITHIL. [IpuMep 3a1a4u, IPUBOAAIIEH 2 IP 12
Iyaccona K pacrpeenenuto Ilyaccona. IIpakTuueckas paboTa ¢ HCIIOIb30BaHUEM DIEKTPOHHBIX TAOIIHIY
CBSI3b MeKIy Conep:xanue yueOHOro MaTepuaJia 2
CJyqailHBIMH 1 KoBapmamusi aByx cayvaiinpix BeJuuuH. Koodpoumment koppemsuun. CoBMecTHbIE 2 [P 12
BCJIM'INHAMUA HaOMIOACHUsT JBYX BeNWYMH. BpiOopouHblil ko3¢ ¢unment koppemsiuu. Pazmuuue mexay




JINHETHOM CBSI3bI0 U TPUYMHHO-CIIC/ICTBEHHOM CBS3bI0. JIMHEHas perpeccus.

O0o0menue u
CHCTEMATH3AINA
3HAHUN

PaBHOBO3MOXKHBIMH 3JICMEHTAPHBIMU  COOBITHSIMH, BBIYHCICHUE BEPOSTHOCTEH COOBITHIA C
npuMeHeHueM (opmyn u rpaguueckux MeToJ0B (KOOpAWMHATHAs MIpsMas, JIEpeBO, AUarpaMma
Diiniepa), ciydailHble BEJMYUHBI M PACIPEICIICHHS, MAaTEeMaTHYECKOE OKMUJIAaHUE CIydyailHOU
BEJIMYHHBI.

IIpakTHyeckne 3aHATHSA 2
1 \HpaKanecxaﬂ padoTa ¢ HCT0JIb30BAHUEM IEKTPOHHBIX TA0JIMI 2 I1P 12
Conep:xanue yueOHOro MaTepuaJia 2
1 |(IIpencraBieHue AAHHBIX C MMOMOIIBIO TAOJIHI[ U JUArpaMM, OMHcaTeIbHas CTaTUCTHKA, OMBITHI C 2 TP 13

Hnsa mun ¢ HapymenusmMu ¢yHkuuid OJIA jekuust COmpoBOKIAETCS TEKCTOM C YBEIHMYEHHBIM IIPHU(PTOM WM YCHIMBAIOMICH 3BYKOBOM

anmnapaTrypou.

3aHATHA, TIPU BO3MOKHOCTH, MIPOBOJAATCS B MYJIbTUMEIUUHON ayIUTOPHUH, TJ€ UMEETCS BO3MOXHOCTh MOJKPEIJICHNUSI OCHOBHBIX TMOJIOKEHUHN
JIEKIIMOHHOTO MaTepuajia HeOOXOIUMBbIM HWIUIFOCTPATUBHBIM MaTepHajioM (IMChMEHHAs MPE3EHTAIUs KIFOYEBBIX BOIPOCOB, SBJISIOMIUXCS TEMOU
OOCYXKIEHHSI BO BpeMsi Oecellbl; MCIIOJIb30BAHHE HEOOXOIMMBIX AJICKTPOHHBIX BHICOMATEPHAIIOB IS MIJUTFOCTPUPOBAHUS BOIPOCOB M KOHTEKCTA
oOcyxgaemMol mpoOsieMbl, U T.M.). EcTh BO3MOXKHOCTH MPEIOCTaBIATh HEOOXOAMMBIA Y4eOHBI MaTepuall SJIEKTPOHHO MJisi MOCIeAYIoLei

CaMOCTOSITENIbLHOM pabOThI C HUM.

HpI/I 00BACHEHHU MaTcpHrajia MbICIHW HU3JIaratoTCAa 4Y€TKO W JIAKOHUYHO (B IIPOCTLIC Hpe,Z[J'IO)KeHI/IH), HHq)OpMaI_II/IH moaacTCAa B BUAC HEOOJIBIIINX

JIOTUYCCKHU U ITO CMBICITY 3aKOHYCHHBIX q)paFMeHTOB.

BrinonHenue npakTuueckux paboT MPOBOAATCS B MUKPOTPYIIAX WU MapaMH, B KOTOPBIX MPUCYTCTBYET CMEIIaHHBIA COCTaB 00yJaromuXxcs: B
nape — OJuH OOBIYHBIA OOy4aroUuiicss U OAMH OOy4YaroLIMMHCS C JIBUraTeNIbHBIM HApYyLIEHHUEM; MHUKPOTPYIINA BKIIIOYAET OJHOrO 00ydarolierocs ¢

JBUTaTeIbHBIM HapyLIIEHUEM M HECKOJIBKO OOBIYHBIX 00Y4arOIUXCs.
B xoze mpakTHuecKoro 3aHATUS UCIOIb3YIOTCS CIEIYIOIINE METOIbI:
- OII0pa Ha OIPEAEIECHHBIE U TOYHBIE IIOHSTHS;
- MCIOJIb30BaHUE JJIS1 WILTIOCTPALIMYA KOHKPETHBIX IPUMEPOB;
- IIPUMEHEHHUE BOIIPOCOB JUIsl MOHUTOPUHIA TOHUMAHHS,
- paszfesieHre u3y4aeMoro Marepuaiia Ha HeOOoJIbIIue JIoTnYeckue OJI0KH;
- yBEIUYEHHUE TOJIM KOHKPETHOTO0 MaTepuasia U coOIr0IeHUe MPUHIIMIA OT MIPOCTOTO K CIIOKHOMY ITPH 00BSICHEHUU MaTepuaa.

[Tpu mpoBeneHUM 3aHATHIH yYUTHIBa€TCA 00BEM U (OPMBI BBHITIOJHEHUS! YCTHBIX U MUCHbMEHHBIX padoT, TeMN paboThl ayTUTOPUU U MEHSIOTCS
dbopMBbl TpoBeNEHHS 3aHATUH. YCTHbIE COOOLIECHHMS AYOIUPYIOTCS 3PUTEIBHBIMH ONOpaMM, HCIOJIb3YeTCS HArSIIHBIA Marepuai, oOydaromiue

BUACOMATCpHAJIbI.




[Ipu pabGote co cryaentamu ¢ HapymieHueMm QyHKiuid OJIA HCMONB3YyIOTCS METOJbI, aKTUBU3UPYIOIIHME IMO3HABATEIBHYIO NESITEIBHOCTD
00yJarouXxcsi, pa3BUBAIOIINE YCTHYIO M MUCbMEHHYIO pedb U (hopMHpYFOIIHe He0OX0IMMbIE Y4eOHbIC HABBIKH.

Jia nun ¢ HapynieHussMU (YHKLIMH ONOPHO-JBUraTeIbHOIO anmnapara yueOHO-METOJUUEcKoe oOecreueHue sl KOHTPOJIs CaMOCTOSITENIbHON
paboThl OOYJAOIIUXCS TIO JUCIUILUIMHE TPEIbIBIsieTcs (M0 BBIOOPY 00yYaromerocs): yCTHO, MUCbMEHHO Ha OyMare Wid Ha KOMIbIOTEepe, B opMme
TECTUPOBAHUS, 3JIEKTPOHHBIX TPEHAXKEPOB U T.II.

KonkperHsie (OpMBI 1 BUIBI CAMOCTOATENBHOM paboThl 0Oyuarommxcs ¢ HapymeHusaMu ¢GyHkuuid OlA ycTaHaBIMBAIOTCS MPETOAABATEIEM C
YY4ETOM HHAMBHUIYAJIBbHBIX Ncuxodusnueckux ocodeHHocreil. [Ipu HeoOxoauMocTu oO0yyaromUMCs MPEJOCTaBIAETCS JONOIHUTEIBHOE BpeMs UL
KOHCYJIbTAllH 1 BBIITOJHEHUS 3aJaHUH.

CamocrosTenpHas paboTa BKIIOYAET CIEAYIOIIME BUABI JCSITEIBHOCTH: padoTa ¢ KHUTOH W JAPYIrMMH MCTOYHUKAMH WH(GOpPMAIWH, TJIaHbBI-
KOHCIIEKTbI; pedepaTuBHble (BOCIPOU3BOSAIINE), PEKOHCTPYKTUBHO-BapUATUBHBIC, 3BPUCTHUYECKUE, TBOPUECKUE CAMOCTOATENbHbIE pPabOThI;
MPOEKTHBIE paOOTHI; IUCTAHIIMOHHBIE TEXHOJIOTHH.

VYnensercs BHUMaHHME HWHAMBUAYalbHOW pabore. Ilox wmuaMBHIyanbHOM paboTOi moapazymeBaercst JBe (OpMbI B3aUMOJEHCTBHS C
npernoiaBaTeNieM: WHIANBHIyaldbHas ydeOHas pabora (KOHCYJIbTALMHU), T.C. JIOMOJHUTEIBHOE Pa3bsACHEHHE y4eOHOro MaTepualia M YriyOJIeHHOE
U3yueHHe MaTepuaja ¢ TeMU O0YyYarolIMMHCS, KOTOpble B 3TOM 3aMHTEpPECOBaHbl, U MHJIMBUAYyallbHAs BOCHMTaTesbHas pabora. MHIuBUAYyalbHBIE
KOHCYJIbTAIIMH 110 TPEJMETY CTAHOBSATCS BaXKHBIM (PAKTOPOM, CITOCOOCTBYIOIIMM MHIMBUAYATU3alUN O0YYCHUSI U YCTAHOBJICHUIO BOCIIHTATEIILHOTO
KOHTAKTa MKy IpenojgaBareiaeM u odyJaromumces ¢ HapymeHusMu pynkuuid OJ1A.



3. YCJIOBUS PEAJIMBAILINU ATAIITUPOBAHHOM ITPOT'PAMMBI YYEFHOT'O
INPEIMETA

3.1. TpeGoBaHUs1 K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

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 TCOPETHYECKUX 3aHATHH, TEKYIIETO KOHTPOJS H
MIPOMEKYTOUYHOH aTTECTAIMH, TPYIIOBBIX U MHAWBUIYATbHBIX KOHCYIbTAIHH.

CrnenuanbHbli KaOMHET CIIOCOOCTBYET TOBBIIMICHUIO J(PQPEKTUBHOCTH Yy4eOHOro IMpoliecca,
OpPraHM3alMd CAMOCTOSTEIBHONH M TBOPYECKOW JEATEIFHOCTH OOYYarOIIMXCS, 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 00yYeHHUsI:

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

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

CrennanusupoBaHHblE MHAWBHUAYAJIBHBIE KOMIIBIOTEPHBIE CPEICTBA:

1. CTon KOMITbIOTEPHBIH.

2.. crienuanbHas KIaBuaTypa: KjaBuaTrypa ¢ OOJbIIMMU KHOMIKAMU M pa3/eisiomeil KIIaBuIIn;

3. BUpTYyasbHasl SKpaHHas KJIaBUaTypa;

4. MBIIIB;

5. BBIHOCHBIE KOMITBIOTEPHBIE KHOIIKH;

6. KOMIIBIOTEPHBIN JKONCTHK.

Kommnbrotep 00beAMHEH B C€Th ¢ BO3MOXKHOCTBIO BbIXO/a B VIHTEpHET, JIOKaJIbHYIO CeTh
YHUBEPCUTETA.

JUia  mpoBeleHHS TEOPETUYECKUX 3aHATHH C TIpynmnaMu  OONbIIOW  YHUCICHHOCTH
UCIOJIL3YIOTCS JICKITMOHHBIE aynuTopuu (kab.235, kab. 237., yaeOHsIii kopiyc 1).
O6opynoBanue kadbunera 235:
1. JTocka ki1accHas.
2.Kadenpa.
3.Kpecno aynutopHoe
4.Cton nis mpeno/1aBaTersi.
5.Cron-napra.
6. Ctyn s mperogaBaTets.



TexHuuyeckue cpeacTa 00y4eHHUsI.
1. DxpaH HACTEHHBIH.
2.IIpoextop ACER X128H.

Oo0opynoBanue kadunera 237:

1. JTocka kitaccHasl.

2.Kadenpa.

3.IlapTa yueHnveckas.

4. Cron npernogaBaress.

5.Cryn y4YeHUYECKUH.

6. Tymba.

TexHuuyeckue cpeacTsa 00y4eHusi:

1. OkpaH.

2.1IpoekTop.

3. HoyTOyk nepeHOCHOH.

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

JUis caMOCTOSITENIbHOM paboThl 00y4arolmMXCs HMEETCsl YMTAJbHBIA 3a1 (Meauareka) ¢
BBIXOZIOM B ceTh UHTepHET (Ayn. 111 yueGHsIii kopmyc Nel).
1. O6opynoBanmue:
1.1. Konuentpartop D-Link 16-port,
1.2. Cepsep Fujitsu RX100S7,
1.3. Konuposanehsiii annapar Canon ir2520 (popmar 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 mit.),
1.8. MounuTop 19” topview A1981WXx (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 YTTIOBBIE C TYMOAMH,
1.14. Crynbs, mkad,
1.15. Cremnax i1 JUCKOB.
2. IIporpammHoe o0ecnieyeHue:
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. UnpopmaunonHoe odecnevyenne 00y4eHust
Ilepeyenb pexoMeHayeMbIX Y4eOHbIX u3AaHuii, WHTepHeT-pecypcoB, [I0NOJHUTEIbHOI
JINTEPaTyphbl

OcHoBHas1 JiuTEpaTypa

IleuaTHble U31aAHUS

1. Mepsnsk, A. I'. Marematuka. Anre6pa W Hadaja MaTreMaTH4YecKOoro aHayimsa. 10 KiL.:
yueOHUK: yriryoneHHblil ypoenb / A. I'. Mepsisik, JI. A. Homuposckuii, B. M. Tlonsakos. - 6-¢ u3.,
ctep. - Mocksa: [Ipocsemenue, 2022. - 480 c.: ui. - 25 3K3.

2. Mep3msik, A. I'. Maremaruka. Anredpa v Hadajga MaTeMaTH4ecKoro aHamusa. 11 ki.:
y4eOHHK: yriryOsieHHbIH ypoBeHb / A. I'. Mep3msk, [[. A. Homuposckuii, B. M. Tlonskos; mox pen. B.
E. Ilononsckoro. - 5-e u3n., crep. - Mocksa: [Ipocsemienue, 2022. - 412 c.: ui. - 25 3k3.

3. Mepsnsik, A. I'. MeremaTtuka. ['eomerpus. 10 ki1: yueOHUK: yrayOaeHHBIH YpOBEHb / A.
I'. Mep3msik, [I. A. Homuposckuii, B. M. [Tomsiko; mox pexn. B. E. [logonsckoro. - 6-¢ u3m., crep. -
Mockga: IIpocBemenue, 2022. - 272 ¢.: Wi - 25 3K3.

4. Mep3msik, A. I'. Marematuka. I'eomerpust. 11 xi1.: yaeOHUK: yriyOJIeHHBIH ypoBeHB / A.
I'. Mepansk, /1. A. Homuposckuii, B. M. Ilomsikos; mox pen. B. E. Ilogonbckoro. - 6-e usn., crep. -
Mockga: IIpocsenienue, 2022. - 254 c.: ui. - 25 3k3.

DJIeKTPOHHbIE U3IAHUSL.

1. Mepsnsik, A. I'. Maremarnka. Anrebpa M Hayajga mareMaTH4YecKoro aHamm3a: 10-i
KJacc: yriyOnéHHbId ypoBeHb: yueOnuk / A. I'. Mepansk, /1. A. Homuposckuii, B. M. Ilonskos; o
penakuueir B. E. Ilogonbckoro. — 7-e¢ usn., crep. — Mocksa: Ilpocsemenne, 2023. — 476 ¢. —
ISBN 978-5-09-103607-7. — TekcT: 3neKkTpoHHbIA // JIaHb: 31IEKTPOHHO-OMOIMOTeYHAs cUcTeMa., —
URL: https://e.lanbook.com/book/334469 (nmata obpamenus: 15.03.2024). — Pexum poctyna: s
aBTOPH3. IIOJIb30BATEIICH.

2. Mepsznsaik, A. I'. Maremarnka. Anrebpa M Hayajga mMareMaTH4YecKoro aHamm3a: 11-i
KJacc: yriyO0néHHbId ypoBeHb: yueOnuk / A. I'. Mepaisik, /1. A. Homuposckuii, B. M. [lomnsikoB; mox
penakuueir B. E. Ilogonbckoro. — 6-e¢ u3n., crep. — Mocksa: Ilpocsemenne, 2023. — 412 ¢. —
ISBN 978-5-09-103608-4.— Tekct: amekTpoHHbIH// JIaHb : 3JeKTpOHHO-OMOIMOTeUHAs CUCTeMA. —
URL: https://e.lanbook.com/book/334472 (mata obpamenus: 15.03.2024). — Pexum poctymna: s
aBTOPH3. NIOJI30BATEIIEH.

3. Mep3znsak, A. I'. Maremaruka. I'eomerpus: 10-i1 kiacc: yriayOn€éHHBIH YpOBEHb:
yuebHuk / A. I'. Mep3msik, /1. A. Homuposckuii, B. M. Ilonskos; nox penakuueit B. E. [Togonsckoro.
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OOyyaromyecs ¢ HapylIEHUSMU (YHKIMNA ONOPHO-ABUIATEIBHOrO ammnapara OOeCeueHBI
NeYaTHBIMH UM 3JIEKTPOHHBIMU pecypcamMu B (opme, aJanTUPOBAaHHOH K OrpaHMYEHHBIM
BO3MOKHOCTSIM 3/I0POBBS U BOCTIPUATHS HHPOPMALIUH:

e B Ie4yaTHOH hopme
e B (opmMe 3IEeKTPOHHOTO TOKyMEHTa
e B ¢pop™me ayauodaiina

Kaxnomy oOywatomemycss ¢ Hapymenusimu ¢yakuuid  OJIA  obecnedeH JocTynm K
OUOIMOTEYHBIM pecypcaM U ceTd VHTepHeT M MpeloCTaBlIeH HE MEHee 4YeM OJIHUM YYeOHBIM,
METOJIMYECKUM U (WJIM) BJEKTPOHHBIM H3JaHueM B (opme, aJanTHPOBAHHOM K OrpaHUYECHUSM
3JI0pOBBSI.

Jns obyuenust nun ¢ HapymeHussMu QyHkuuit OJIA xommuiektanust OubinoTeyHoro Goxaa
OCYILIECTBISETCS DJEKTPOHHBIMH W3JAHUSAMHM OCHOBHOM M JIONOJHUTENIBHOM JIMTEPATyphl 110
JTUCHUILINHAM.

3.3. CpencrBa o0y4yeHust
IIpu peanuzanuu oOpa3zoBaTe’abHON MPOrpaMMbl BO3MOXKHO MPUMEHEHUE JUCTaHIIMOHHBIX
TEXHOJIOTHH.
dneKTpoHHas MHOPMaLMOHHO-06pa3oBaTenbHas cpeaa Bysa — moodle.ggpi.org
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

KoHTponb W OIEHKa pe3ylbTaToB OCBOCHHS Y4eOHOrO TIpeaMeTa  OCYIICCTBIISCTCS
mpernojaBaTesieM B IpOLIECCEe MPOBEACHUS NPAKTUUECKUX 3aHATHH, TECTHUPOBAHMs, a TakKke
BBITIOJTHEHUS O0YYArOIIMMICS] HHIUBUyaTbHBIX 3a/IaHUN, IPOEKTOB, HCCIICTOBAHUH.

[Ipouenypsl TEKylIEH, TPOMEKYTOUHOM U UTOTOBOM OIIEHKH PE3YJIbTaTOB YCBOCHUS OCHOBHOM
0o0pa3oBaTeNpHON MPOrpaMMbl TPEOYIOT BHECEHHS HM3MEHCHH B COOTBETCTBHH C OCOOBIMHU
oOpa3zoBarenbHbIMU MTOTpeOHOCTAIMU oOyuatonuxcst ¢ HOJAA u cBA3aHHBIMU C HUMH OOBEKTUBHBIMU
TpyAHOCTSMU. JlaHHBIE U3MEHEHHUS BKIIOUYAIOT:

- OpraHM3alii0 ¥ TPOBEICHHE AaTTECTAI[MOHHBIX MEPOIPHUATHI B WHAUBHIYAJIbHOM
dopMe (B COOTBETCTBMM C PEKOMEHIAIMSAMHU  TICHXOJIOTO-TIEAarOTHYECKOr0  KOHCHINyMa
00pa30BaTeNbHON OpraHu3aliy C Y4ETOM 0COOBIX 00pa30BaTeIbHBIX NOTPEOHOCTEH 00yUaronierocs u
HMMEIOIINXCS OrPAaHUYCHUN);

- M3MEHEHHE BPEMEHHOIO pPEeXuMa, MPEAYCMOTPEHHOTO MPOLEAYypOl aTTeCTallMOHHBIX
UCIBITAHUN  (OLIEHOYHBIX, KOHTPOJBHBIX Pa0dOT), B 3aBHCHUMOCTH OT HWHIUBHIYaITbHBIX
ncuxo(U3NUecKux OCOOCHHOCTEH M HUMEIOUMXCA orpaHudeHui y oOydaromuxcs ¢ HOJA (B
COOTBETCTBUH C PEKOMEHJIALUSIMU TICHXO0JIOT0-TIeIarornYeCcKOro KOHCUJINYMa), BKIII0UYasi YBEIUYCHUE
BpPEMEHH, MTPEIOCTABICHNE BOZMOXKHOCTH JIJISl OTABIXA U JPYTrHUe HE0OXOUMbIe MEPOIIPUSITHS,

- aJanTanuo MpeularaeMoro o0Oy4arolemMycs TECTOBOTO (KOHTPOJIbHO-OLIEHOYHOTIO)
MaTepuaia;

- CHELUAIBbHYIO IICHXO0JIOTO-NEearornyeckyro MoMollb 00y4yaroluMCs € JBUIATENIbHOM
MaToJOTHEH (Ha 3Tamax MPUHATHS, BBITOJIHEHUS Y4eOHOTO 33JaHusl M KOHTPOJIS PE3yJIbTaTHBHOCTH),
J03UPYEMYIO UCXO/Is U3 UHAMBUIYAIbHBIX 0COOEHHOCTEH 3/10pOBbs 00YyYaIOLIErocs ¢ ABUraTeIbHbIMU
HapylIeHUSMM W UMEIOIIMXCS OrpPaHUYEHUM, HANpaBJIEHHYIO Ha CO3/JaHHE U MOJJIepKaHUe
HMOLMOHAIBHOT0 KOM(OPTHOTO KIMMaTa BO BpeMs MPOBEICHHsI OLIEHOUHBIX MEPOIIPUSITUH.

Pe3yabTaThl 00yuyeHus

®opMbI U METOAbl KOHTPOJISI M OLIEHKHU
(IIpeameTHbIE pe3yabTaThI)

pe3yJbTaToB 00y4eHHsl

c(OpMHUPOBAHHOCTh MIPEACTABICHUI O | BBINOJIHEHUE 33aJJaHUI B TeCTOBOU (hopMme;
MaTeMaTHKe KaK 4aCTH MUPOBOW KYJIBTYPBl U O | BBIIOJIHEHUE YIIPAXKHEHUN
MecTe MaTE€MAaTHKN B COBPEMEHHOM

OUBUIIM3al0UHU, O criocobax ONUCAaHWS Ha
MaTEMaTHUECKOM SI3BIKC SIBIICHUM PCAIBHOTO

MUDa,
c(OpMHUPOBAHHOCTh MIPEACTABICHUI O | BBINIOJIHEHUE 33aJJaHUI B TeCTOBOU (hopMme;
MAaTE€MaTUYECKUX IOHATHUAX KAaK O Ba)KHEHMIIMX | BBIIIOJIHEHUE YIPAXKHEHUN
MAaT€MaTHYECKUX  MOJENAX,  MO3BOJIFOLIMX

ONMCBIBATHL M W3yd4aTb pa3HbIE IIPOLIECCHl U

SIBJIICHMS; ITIOHUMaHUe BO3MOKHOCTH

AKCHOMAaTHYECKOTO IIOCTPOEHUS

MaTE€MaTHYECKUX TEOPHIL;

BIQJICHHE  METOJaMH  JOKa3aTelIbCTB U | BHINIOJHEHUE 33JaHUN B TECTOBOH (opMe;
QITOPUTMOB PENICHUS; YMEHHE WX TPHUMEHSTH, | BHITOJHEHUE YITPAXKHECHUH

MIPOBOJIUTH JI0KA3aTEIbHBIE PACCYXKIACHUS B XOJI€
perieHus 3a1ay;

BJaJICHHE CTaHJAPTHBIMU TPUEMaMU PEILICHUs | BHIOJIHEHHE 3aJaHUN B TECTOBOH Qopme;
panoOHAIBHBIX 51 VUPPALMOHAIBHBIX, | BBIOJHEHUE YIIPAXKHEHUN

[I0KA3aTENbHBIX, CTEIEHHBIX,
TPUTOHOMETPUYECKNX YPABHEHUN M HEPABEHCTB,
Ux CUCTEM; UCIIOJIb30BaHUE TOTOBBIX




KOMITBIOTEPHBIX TMPOTrpaMM, B TOM YHCIE IS
MOMCKA IYTH pEIIeHUs ¢  HLIIOCTpAluu
pelieHrs ypaBHEHUN 1 HEPaBEHCTB;

c(hOpMUPOBAHHOCTH IIpeICTaBICHUN 00
OCHOBHBIX MOHATHUAX, HJIEAX U  MEeToJax
MaTEMaTHYECKOI0 aHAJIN3a,

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

BJIAJICHUE OCHOBHBIMH IOHATHUSIMHU O IJIOCKUX U
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHUX (UTypax,
UX OCHOBHBIX CBOWCTBax; C(HOPMHPOBAHHOCTh
YMEHHMSI paclio3HaBaTh Ha 4yepTexax, MOJAEISIX U
B pEAJIbHOM MHUpPE TeOMETpUYECKHe (QUTYpHI;
IIPUMEHEHNE U3Y4YEHHBIX CBOICTB
reoMeTpuyeckux Guryp u GopMyI IUisi peueHus
reOMETPUUYECKUX 3a]a4 U 3ajja4d C MPAKTUYECKUM
COJIepKaHUEM;

BBHITIOJTHEHUE 33/1aHUN B TECTOBOI (opMme;
BBIIIOJTHEHUE YIPAXKHEHUM

c(OpMHPOBAHHOCTH IIPEACTABICHUI 0
poueccax U SBJICHUSX, MMEIOLINX
BEPOSITHOCTHBIM XapaKTep, O CTAaTHUCTHYECKUX
3aKOHOMEPHOCTAX B peaJbHOM Mupe, 00
OCHOBHBIX TIOHSATUSIX DJIEMEHTapHON Teopuu
BEPOATHOCTEW; YMEHUN HaXOIUTh U OLEHUBATh
BEPOATHOCTH  HACTyIUJIEHUS  COOBITUH B
IPOCTEHIINX  IPAKTUYECKUX  CUTyalUsX U
OCHOBHBIE XapaKTEPUCTUKH CILy4aiHbIX
BEJIMYNH;

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

BJIaJCHUC HAaBbIKaMH HMCIIOJIB30BaHUSA T'OTOBBIX
KOMIIBIOTCPHBIX IIPOIrpaMM IIPpU pCIICHUHU 3aJ1a4;

BEITIOJTHEHUE 3a/IaHUN B TECTOBOH (opme;
BBINOJIHEHUE YIIPAXKHEHUN

c(hOpMUPOBAHHOCTH MpECTaBICHUI 0
HE00XO0IMMOCTH JI0Ka3aTeJIbCTB npu
00OCHOBAaHWU MAaTEMAaTUYECKHX YTBEPKICHUH U
POJIM AKCHOMATUKH B ITPOBEACHUM JIEIYKTUBHBIX
pacCyXIeHHI

BBITIOJTHEHUE 3a/IaHUI B TECTOBOU popme;
BBIIIOJIHEHUE YIIPAKHEHU I

c(OPMHPOBAHHOCTh MOHATUHHOIO ammapaTa o
OCHOBHBIM  pa3fefiaM Kypca MaTeMaTuKH;
3HaHUIl OCHOBHBIX TeopeM, (GopMyn M yMeHUs
WX TPUMEHATh; YMEHUS JOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTaHJApPTHbIE CIOCOObI peIIeHUs
3ajady;

BBITIOJTHEHHE 33/IaHUI B TECTOBOU popme;
BBINOJHEHUE YIIPAKHEHUI

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MOZACIINPOBATDH
PCAJIbHBIC CUTYyalluHU, UCCICIOBATE IMTOCTPOCHHBLIC

BBHITIOJTHEHHE 33/IaHUI B TECTOBOU popme;
BBINIOJHEHUE YIIPAKHEHUI

MOJEIM,  MHTEPIPETUPOBATH  IOJTYYECHHBIN
pe3yibTar;
c(OPMHPOBAHHOCTH MIpEICTaBICHUN 00 | BBIMIOJIHEHHE 33J]aHUI B TECTOBOH hopme;

OCHOBHBIX IOHATUAX MaT€MAaTHYECKOrO aHaJIN3a
U UX  CBOWCTBax, BIAJACHUE  yMEHUEM
XapaKTepU30BaTh MTOBEJICHUE GbyHKIUH,
UCIIOJIb30BAaHUE  IIOJIYYCHHBIX  3HAHUM A
ONMCAHUS U aHAIN3a PEATbHBIX 3aBUCUMOCTEN;

BBIITOJIHEHUE YITPAXKHEHUI

BJIaJACHHUC YMCHHUAMU COCTaBJICHUA
BEPOATHOCTHBIX MOJEIICH 10 YCJIOBUIO 3aJa49u U
BBIYHCIICHUA BCPOATHOCTHU HACTYIJICHU S

BBHITIOJTHEHHE 33/IaHUI B TECTOBOU popme;
BBITIOJTHEHUE YIIPAKHEHUI




COOBITHH, B TOM YHCIIE C TPUMEHEHUEM (HOPMYJT
KOMOWHATOPUKH WM OCHOBHBIX TEOPEM TEOpUHU

BEPOATHOCTEH;  HCCIENOBaHUS  CIy4yalHBIX
BCIIMYNH
Pe3ysabTarnl 00yyeHus @®opMbI U METOAbI KOHTPOJISI U OLlEHKH
(MeTanpeaMeTHbIE Pe3yJIbTATHI) pe3yJabTaToB 00y4eHHusI
YMeHHe CcamMOCTOSITENIbHO OINPEAENsATh LENH | — BBINOJIHEHHE PaKTHYECKUX 3a/1aHMH,
JESITEIIbHOCTH H COCTaBIISTh IJIaHBI | TBOPYECKUX 3aJaHUM.
NesITeNIbHOCTH; CaMOCTOSITENILHO
OCYILIECTBIIATH, KOHTPOJIMPOBATH u

KOPPEKTHPOBATH ACATCIBHOCTL, HMCIIOJIbB30BaTh
BCC BO3MOXXHBIC PECYpPChl OJId OOCTHIKCHUSA
IIOCTAaBJICHHBIX ueneﬁ n pcajiu3aluvu IIJIaHOB

JeATENbHOCTH, BEIOMpATH YCIICIITHEBIC
CTpaTErvu B PA3JIMYHBIX CUTyalUsX.
Ymenue IPOAYKTHUBHO o0marbes U | — HaOJIIOICHHUE 32 COBMECTHOM JICATEITPHOCTBIO TIPU

B3aUMOJICMCTBOBATh B IPOIECCE COBMECTHOM | BBIMOJIHEHUU 3aaHUMN
NEeSTEIbHOCTH, YYUTBHIBATh TO3ULUU JPYTUX
YYaCTHUKOB  JESATENBHOCTH,  3(PPEKTUBHO
pa3pemath KOHQIHKTHL.

Bianenue HaBBIKaAMU IIO3HABATENbHOM, | — BBINOJIHEHHE TBOPYECKUX paboT (cooOlIeHue,
y4€OHO-UCCIEN0BATENbCKOM M IPOEKTHOHM | acce, MPe3eHTaIHs ), COCTABICHUE CXEM, TaOJIHIL
ACATCIIBHOCTH, HaBbIKaAMHU paspCiCcHus | — IIOMCK, (;60p U aHajJlus I/IH(l)OpMaHI/H/I npu
HpO6JI€M; CIIOCOOHOCTh ¥ TOTOBHOCTH K MOJTyYCHUU 3aaHUs (paﬁoTa C TIOOBIM
CaMOCTOSATEIIbHOMY IOMCKY METOJ0B PELICHUS | yH()OPMAIMOHHBIM pecypcom: y4eOHUKOM,
IPaKTHICCKUX 3a1a4, IPUMCHECHHIO | 3]IeKTPOHHOM 0a30i JaHHBIX, JAOMOJHUTEIBHOMN
pa3sIUYHBIX METOAOB MO3HAHUS. JIMTEPATYPOI)

Briagenue s3bIKOBBIMH CPEACTBAMM - YMEHME | — OI[CHKA YCTHBIX OTBETOB, COOOIICHHH, TOKIIAI0B.
SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY
3peHHsI, MCIIOJIb30BaTh aJCKBATHBIC S3BIKOBBIE
CpeJNCTBa.

Brnanenue HaBbIKaMU IIO3HABATEJIBHOM | — OLICHKA BBIIIOJIHEHUS 3aaHUil.
pediieKCMM Kak OCO3HaHHS COBEpLIAEMbIX
JNEUCTBUM M MBICIUTENBHBIX MPOIECCOB, HX
pe3yiabTaTOB U OCHOBAHHM, TPAHHUIl CBOETO
3HAHHUA M HE3HaHUs, HOBBIX IMMO3HABATEIbHBIX
3a/1a4d ¥ CPEJICTB UX JOCTHXKEHUS.

@opMBI TEKYLIETO KOHTPOJISI, MPOMEKYTOYHONW aTTECTAllMM Y MOCTUTOTOBBIM KOHTPOJIb IS
nui ¢ HapymeHusMu QyHkiuid OJIA ycTaHaBIMBAIOTCS C YY€TOM HX TMCHUXO(U3HUOIOTHUECKUX
ocoOenHocTel. IIpn He0OX0MMOCTH BCe BU/IbI aTTECTALIUH TPOXOANUT B HECKOJIBKO 3TAIOB.

Texymuil KOHTPOJIb Pe3yabTaTOB OOY4YEHMsI OCYIIECTBIISETCS MpernojaBaTesieM B IpoIecce
MIPOBE/ICHUS MIPAKTUYECKUX 3aHATHH U TaOOPaTOPHBIX pabOT, a TaK)Ke BBINOJIHEHUS MHIUBUAYATbHBIX
paboT M JOMalIHUX 3aJlaHui, WIK B PEXUME TPEHHPOBOYHOI'O TECTUPOBAHUS B ILIENAX MOIYUCHHS
uH(pOpMAaIIUU O BBIOJHEHUH 00y4aeMbIM TpeOyeMbIX JecTBUI B Mpolecce YUeOHON esATebHOCTH;
MPaBWJIBHOCTH BBINOJIHEHUS TPeOyeMbIX AEMCTBHM; COOTBETCTBUH (OPMBI NEHCTBUS JaHHOMY JTaIly
YCBOCHMsI y4eOHOro MaTepuaiia; (OpMHUPOBAHUU JIEHCTBHS C JTOJDKHOM Mepoil 0060011eHNs, OCBOCHUS
U T.J.

@OopMBI U CPOKHU NPOBENEHUS MPOMEKYTOUHOTO KOHTPOJIS ONPEAEINAIOTCSA MPENO0JIaBaTEIEM C
Y4E€TOM HWHIUBUAYAIbHBIX MCUXO(U3UUECKUX OCOOeHHOCTeH (yCTHO, MNUCbMEHHO Ha Oymare,
MUCHMEHHO Ha KOMITBIOTEPE, B (hopMe TECTUPOBAHUS U T.I.).



Jliis un ¢ HapymeHUusIMU (QYHKIUNA OMOPHO-/IBUTATENLHOTO anmnapara (opmMaMu TEKyImero KOHTPOJs,
MPOMEXYTOUHOM aTTeCTallud U TOCTUTOIOBOIO KOHTPOJIS HCHOJB3YIOTCS (B 3aBUCHUMOCTH OT
WHIUBUIYAIBHBIX OCOOCHHOCTEH U MOTpeOHOCTEH ):

® YCTHBIN OTBET;

® IINCHMCHHBIM OTBET;

e B eyaTHOU opMme;

e B (opMe IMEKTPOHHOTO JJOKYMEHTA;

e B (popme aynuodaiina.

[Ipu mpoBeneHUM Bcex (GOPM KOHTPOJS YYHTHIBAIOTCS TICUXO(MU3MUECKOE pPa3BUTHE H
OTpaHWYCHUS 3/I0pPOBBS. BpeMs BBINMOIHEHUS 3aJaHWil JJId Jull ¢ HapymeHusmMud (Qynkmuin OA
MOJKET OBITh YBEIUYECHO, HO HE Oosiee ueM Ha 30 MUHYT.

Jnsg nun ¢ HapylIeHUSIMH ONOPHO-/IBUraTeNIbHOTO ammapara MaTepuaibl KO BCEM BHAAM
aTTeCTallUU NPEABABIATHCA (B 3aBUCUMOCTH OT MHIUBUAYAJIBbHBIX OCOOCHHOCTEH 1 MOTpeOHOCTEl ):

e B Ime4yaTHOU popme;

¢ B (popme 3IEKTPOHHOTO IOKYMEHTA;

e B ¢popme aynuoaiina.

Pexomenayemblie GoOpMBbI KOHTPOJIS U OLEHKH Pe3yJIbTATOB 00y4YeHUs
JHI ¢ HapymeHueM ¢pyHkiuii OJA:

- MHUCbMEHHAs IPOBEPKA C UCIOJIb30BAHUEM CHEIUATbHBIX TEXHUYECKUX CpenCTB

(apTEpHATUBHBIX CPEJICTB BBOJA, YIPABJIEHUS KOMIBIOTEPOM U Jp.): KOHTPOJIBHBIE,
rpaduyeckue paboThl, TECTUPOBAHUE, TOMAIIIHUE 33/IaHUs, 3CCE, MMCbMEHHBIE KOJIJIOKBUYMBI, OTYETHI
u ap.;
- YCTHasi MPOBEPKA,  C UCIOJIb30BAHMEM  CHEIUAIbHBIX TEXHUUYECKUX CPEACTB (cpencts
KOMMYHHMKAIUI): TUCKYCCUU, TPEHUHIH, KPYIJIbIE CTOJIbI, COOECENOBAHUS, YCTHBIE KOJUIOKBUYMBI U
Ap.;
- C UCIIOJIb30BaHUEM KOMIIbIOTEpa U cnenuanbHoro [1O (ajibTepHaTUBHBIX CPEICTB BBOJA U

yIpaBiIeHUS] KOMIBIOTEPOM U JIp.): paboTa ¢ 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECypcami,
TeCTUpPOBaHUE, pedepaThl, KypcoOBbIEC TPOEKTHI, TpaPUIECKHE paboTHI, JIMCTAHIIMOHHBIE
bopmbl MpeIoYTUTENbHEe 00yJalOIUMCsl, OTPAHUYEHHBIM B TIEPEIBUKEHHUH U JIP.

OrneHKa IUIaHUPYEMBIX Pe3yJIbTaTOB O0YYEHHUsl OCYLIECTBISIETCS C YUYETOM HMHIMBUAYaJIbHBIX
BO3MOXKHOCTEH Kaxkaoro odyuaromerocs ¢ HOJJA. Heo6xoaumo yduThIBaTh TaKue UHIUBUIYyaTbHbIE
0COOEHHOCTH MX pa3BUTHS: HApYLIEHUs OOLIed MOTOPUKM M (YHKIHMOHAJIBHBIX BO3MOXKHOCTEH
KHCTEH, M TalblieB pPYK, peud, HaJIWYUe CONYTCTBYIOUIMX HapYIIEHWH, HEA0CTaTOYHOCTh
IIPOCTPAHCTBEHHBIX MPEICTaBIeHUH, HeCHOPMUPOBAHHOCTD 3pUTEITLHO-MOTOPHON KoopauHaimu. [Tpu
OLICHKE OTBETa HEOOXOAMMO O0053aTeIbHO YYMTHIBATH BBIIIE MEPEUUCICHHbIE OCOOEHHOCTHU
obyuaromuxcs ¢ HOZIA u HM B KOeM ciydyae He CHMXKATh OTMETKH 32 MEAJIUTEIbHOCTh, HETOYHOCTD
JIBUKEHUM, HEAOCTATOYHYIO MHTOHAIIMOHHYIO BBIPA3UTENbHOCTh, 3aMEAJICHHBIH TEMI M OTCYTCTBHE
IUTABHOCTH, CKaHJUPOBAHHOCTb, U T. A. Jis Oojee alekBaTHOW OLEHKHM HEOOXOIUMO COOJ0IAaTh
UHIAUBUAYAJIbHBIN, TuddepeHIMpoBaHHbIA NOIX0/] MpU MpoBepke 3HaHUI. dopMa yCcTHOro ompoca
IpPU HHU3KOM KauyecTBE YCTHOW SKCIIPECCUBHOW peun oO0ydaromuxcs HEOOXOJUMO 3aMEHATh
MUCbMEHHBIMU (POpPMaMHU.



PeKOMeHIIyeMbIe TE€Mbl HHAUBUHAYAJIBHBIX ITPOCKTOB

Tembl IpeIMETHOOPHEHTHPOBAHHBIX IIPOCKTOB
Coznianue MynbTUMEIUNHON NPE3EHTAIlMN HAa TEMBI:

IIpuMeHeHHe TPOU3BOIHON B Pa3IMUHBIX 00JACTAX HAYKH U TEXHUKHU
Tpuronomerpust BOKpyr Hac.
Meroas! pelIeHNs] TPUTOHOMETPUYECKUX YPABHEHUHN
WHTerpan u ero npruMeHEHUE B )KU3HU YEJIOBEKA.
Jlorapudmuueckasi QyHKIUS U €€ IPIMEHEHHUE B KU3HH YeJIOBeKa
[Toka3zarenbHast QyHKIMS U €€ IPUMEHEHHE B )KM3HU YEJIOBEKA
Kpunrorpadus B nureparype

Tembl HcciIe10BaTeIbCKUX MPOEKTOB
[TprMeHeHrE CII0XKHBIX TPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
Cpennue 3HaYSHUS U UX IPUMEHEHHUE B CTATUCTHUKE.
I'paduueckoe penienne ypaBHEHUN 1 HEPABEHCTB.
[IpaBuiibHBIE U TONYIPABUIBLHBIE MHOTOTPAHHUKH.
Konunyeckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.
Omnpenenenue 1eMEeHTapHbIX (PYHKIIUH.
OcCHOBHBIE KOHIIETIIIMA MAaTEMATUYECKOTO MOJIEIIUPOBAHMSL.
Matematuueckoe nporpaMMHUpPOBAHUE: CYIIIHOCTh U 3HAUECHHUE.
Pemenne MmaremMaTHUeCKHX 33J1a4 HA KOMIIBIOTEPE.
Brruncnenme TpUroHOMETpUYECKIX HEPABEHCTB.
CoBpeMeHHbIE OTKPBITHS B 00J1aCTH MaTeMaTHKHU.
[Ipenensl U NpOU3BOAHbBIE: CYHUTHOCTh, 3HAUEHHUE, BEIYUCIICHHUE.
CucreMsbl cUHCIIEHUS] B MaTEeMaTHKe.


http://math-prosto.ru/index.php?page=pages/reports/number_systems_in_mathematics.php
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