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1. MACHIOPT PABOYEN ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA
MATEMATHKA
1.1. ObsacTh IPpUMeEHEHHUs TPOrPAMMBI

[Iporpamma ydeOHoro npeamera "Maremaruka’ npenHa3HaYeHa JJIs U3y4YeHUs B Mpodeccro-
HAJIBHBIX 00pa30BaTEIbHBIX OPraHMU3ALMUAX, PEATH3YIOUIMX 00Pa30BaTENbHYIO MPOrpaMMy CpPEIHETO
o0miero o0pa3oBaHMs B Mpefesiax OCBOSHHUS OCHOBHOM MpodeccroHanbHON 00pa3oBaTelIbHOM Mpo-
rpammebl (OITOIT) CITO Ha 6a3e ocHOBHOTO 00IIero 0Opa3oBaHus MPH MOATOTOBKE KBATH()HUIIMPOBAH-
HBIX pabouuX, CIYXAIIUX U CIIELHUATINCTOB CPEJIHETrO 3BEHA.

1.2. MecTo y4eOHOro mpeaMeTa B CTPYKTYpe OCHOBHO# mpodeccnoHabHOIi 00pa3oBa-
TeJIbHOI MPOrpaMMBbl:

VY4eOnblii mpeamer «MaTemMaTHuKa» SABJISICTCS yUeOHBIM MTPEAMETOM 00s3aTeIIbHOM MPEeIMETHOM
obmnactu «Maremaruka u nHpopmaruka» @I'OC cpeanero odmiero ooGpa3oBaHusL.

Y4eOHbIii mpeaMeT sBIsieTcs 00513aTeIbHbIM YUeOHBIM MPEAMETOM: OOLIUM ISl BKIIOYCHHS BO
BCE Y4cOHBIC TIJIaHBI.

B mpodeccuonansHbix 00pa3oBaTeIbHBIX OpPraHU3aluaX Y4eOHbIM mpeaMer «MaTemaTHKa»
u3ydaercs B o0meoOpazoBaTensHoM nukie yueoHoro mana OITOIT CIIO na 6a3e 0CHOBHOTO 00IIEro
oOpa3zoBanus ¢ noxydeHueMm cpennero oodmiero odpazosanus (IIIIKPC, IIICC3) u ompexneneH kak
obmieoOpazoBarebHas yueOHast TUCIUILINHA.

B yuebnbix mnanax [MIIKPC, IITICC3 yuebnsbiit npeamer «MareMaTHKa» BXOJIUT B COCTaB 00-
X 00IIe00pa30BaTEbHBIX yUEOHBIX AWCIHILINH, (POPMHUPYEMBIX M3 0O0S3aTCIBHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero odmero odpazoBanus it npodeccuit unu crnenuanbHocte CITO coot-
BETCTBYIOIIETO PO TPOhECCHOHATLHOTO 00pa30BaHHUSL.

Y4eOHblii IpeaMeT u3ydaercsi Ha 0a30BOM YpPOBHE.

Pabovas mporpamMma y4eOHOTO MpenMeTa MOXKET HCIIOJIb30BaThCS APYTUMH HPOQecCHOHab-
HBIMH 00pa30BaTEIbHBIMU OPTraHU3AIUSIMU, PEATU3YIOUIUMH 00pa30BaTEIbHYIO IPOrpaMMy CPEIHEro
obmiero oopazosanus B npenenax ocBoenuss OITOIT CITO Ha 6a3e OCHOBHOTO 00IIero oopazoBaHUs
(ITTIKPC, IIICC3).

1.3. Hesn u 3apaun y4eOHOro npeaMeTa, NJIAHHPYeMble pe3y/JbTaThl 0CBOCHHS y4eOHO-
ro npeaMera

[enn nzydyeHus: yueOHOTO IpeIMeTa:

- (opMupoBaHHE LEHTPAIbHBIX MAaTEMAaTHUYECKUX MOHATHH (YMCIO, BEIWYMHA, T€OMETpHUYEcKas
¢durypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIIMI), 00eCIIEUNBAIOIINX TPEEMCTBEHHOCTh U IMEPCIeK-
TUBHOCTh MaT€MaTU4YeCKOro 00pa3oBaHMsl 00yUarOIINXCs;

- MojBeAcHHE O0y4YaroIIMXCs Ha JOCTYIIHOM JJIi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U MaTeMa-
TUKU M OKPY’KAIOIIEro MHUpa, MOHMMaHUE MaTeMaTUKU KaK 4acTH OOlIel KyJIbTypbl ueloBede-
CTBA;

- pa3BUTHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIHOCOOHOCTEH 00ydaroluXxcs, MO3HABATENbHON aK-
TUBHOCTH, UCCJIEI0BATEIbCKUX YMEHHUH, KPUTUYHOCTU MBIIUIEHHS], UHTEpECca K U3YUYEHHUIO MaTe-
MaTHUKH;

- (opmupoBaHue (yHKIHMOHAIBHON MaTeMaTUYECKON IpaMOTHOCTH: YMEHHUs Paclio3HaBaTh MaTe-
MaTHYECKHE aCleKThl B PEalbHbIX JKU3HEHHBIX CUTYAIUSX U NMPU U3YYCHUU JPYTUX y4eOHBIX
MIPeIMETOB, POSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEN, (POPMYIHpPOBATh UX HA SA3bIKE MaTe-
MaTHKH M CO3/aBaTh MaTeMaTHUECKUE MOJEIH, IPUMEHATh OCBOCHHbIM MaTeMaTHYeCKUN anmnapaT
JUISL PEeLIeHUS TPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATh U OLIEHUBAThH MOJIYyYEHHbIE
pE3yJIbTaTHI.

OcBoenne oOydaronumucsa ydeOHoro mpeamera «MareMmaTtnka» 00eCTeunBaeT JOCTH)KCHHE
00yJaroImuMHUCs CIeTyIOIUX JUYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX PE3YJIbTATOB.



JIuunocmmuuie pezyromamot.

JIngHOCTHBIE pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOM MPOTpaMMBbl 00yUYaIOIIUMHCS
OTPakatOT TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCSA CHOPMUPOBAHHOW BHYT-
pEeHHEH MO3UIMell TUYHOCTU, CUCTEMOM LEHHOCTHBIX OPHEHTALMN, MO3UTUBHBIX BHYTPEHHHUX YOEX-
JICHUH, COOTBETCTBYIOLIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OO0IIECTBA, PACIIMPCHHE KH3-
HEHHOI'O OIBITA M ONBITA JEITEIBHOCTH B MPOLECCE peaau3alii OCHOBHBIX HaIpaBJICHUI BOCIHTA-
TEJIbHOU JESTEIbHOCTH.

Kop JIP ‘ DopmyJIUpOBKa

1. I'pa:knaHckoe BocnuTaHUe

JP1.1 c(hOPMHUPOBAHHOCTH TPAKJAHCKOM MO3UIIUK 00YYAOIIErocsi Kak akKTHBHOTO U OT-
BETCTBEHHOT0 YIEHA POCCUNUCKOro 00IecTBa

JIP 1.2 OCO3HAHME CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00s3aHHOCTEH, YBa)KEHUE 3aKOHA U
MIpaBoONoOpsJIKa

JIP 1.3 MPUHATHE TPATUIIMOHHBIX HAIIMOHAJIBHBIX, O0IIEYETOBEYECKUX T'YMAHUCTHUCCKUX U
JEMOKPATUYECKUX EHHOCTEMN

JIP 1.6 YMEHHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX

(I)YHKI_[I/ISIMI/I 1 Ha3HA4YCHUCM

2. [laTpuoTnyeckoe BOCIMTAHUE

JP2.1 c(OPMHPOBAHHOCTh POCCUICKOW TPAXKAAHCKON HMACHTHYHOCTH, YBAXECHHS K IIPO-
LUIOMY U HacCTOALIEMY POCCUICKOM MaTEMAaTUKH, IEHHOCTHOE OTHOILIEHUE K JOCTH-
KEHUSAM POCCHMCKHX MAaTEMaTUKOB M POCCHMCKOM MaTeMaTH4E€CKOM IIKOJIbI, HC-
M0JIb30BaHKE 3TUX JOCTHXKEHHUM B IPYTMX HayKaxX, TEXHOJIOTUAX, cepax 3KOHOMHU-

KW,

3. IlyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

JIP 3.1 OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUICKOr0 Hapoaa

JIP 3.2 c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 MOBECHUS

JIP 3.3 CIIOCOOHOCTH OIEHUBATH CHUTYAllMIO U IPUHUMATh OCO3HAHHBIEC PEIICHHS, OPHECHTH-
pysCh Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH

JIP 3.4 OCO3HAHUE JIMYHOTO BKJIA/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIETO

4. JcTreTnyecKoe BOCIIMTAHME:

JP4.1 ACTETUYECKOE OTHOILIEHHWE K MUPY, BKJIOUas 3CTETHKY BKIIIOYAsl ICTETHUKY MaTeMa-

TUYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJlay, PELIeHUH, pacCyX JACHUN, BOCIpPU-
MMYUBOCTb K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA,;

5. ®u3nuyeckoe BOCIHUTAHUE:

JIP5.1 c(OPMHPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYEeCKHe 3HaHUs B UHTEpecax 3/10-
POBOTrO U Oe301acHOro 00pasa )KU3HHU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 370-
POBBIO

JIP 5.2 MOTPeOHOCTh B (PM3UYECKOM COBEPILIEHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-

OSI[OpOBI/ITeJ'ILHOI\/'I ACATCIbHOCTBIO

6. TpynoBoe BocnuTaHue:

JIP6.1 TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10Jt00He

JIP 6.2 TOTOBHOCTb K aKTUBHOM JEATEIIBHOCTH TEXHOJIOTHYECKOW U COLIMAIbHOM HaIlpaB-
JIEHHOCTH, CIIOCOOHOCTh MHUITMMPOBATD, IJIAHUPOBATH M CAMOCTOSITEIHLHO BBIMOJI-
HAThb TAKyI0 JAEATEIbHOCTh

JIP 6.3 WHTEpEC K pa3IudHbIM cepam nmpodhecCHOHATHHON NeITeTbHOCTH, CBSI3aHHBIN C
MaTEMATHKOW U e MPUIIOKEHUSIMHU, YMEHUE COBEPIIIaTh OCO3ZHAHHBIN BHIOOP Oymy-
el npodeccun 1 peaaTu30BhIBaTh COOCTBEHHBIE JKM3HEHHBIC TUTAHBI

JIP 6.4 TOTOBHOCTB U CIIOCOOHOCTH K MaTeMaTUYeCKOMY 00pa30BaHUIO U caMO00pa30BaHUIO
Ha TPOTSHKCHUH BCEH KH3HU

7. DK0JIOrn4ecKoe BOCIIUTAHME:

JP7.1 ‘ c(OPMUPOBAHHOCTh JKOJIOTMYECKON KYJIbTYphl, TOHUMAHUE BIUSHUS COLHUAJIBHO-




HKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE IMPUPOAHON M COLMAIBHOM Cpeibl, 0Co-
3HaHUE II00aTBbHOT0 XapaKTepa HKOJOTHUECKUX MPOOJIeM OpUCHTALUS Ha TIPUMEHE-
HUE MaTeMaTUYECKUX 3HAHUH JUIs pelleHHs 3a7ad B 00JacTH OKpYXKarolel cpelbl,
IUTAHUPOBAHHUE TIOCTYIKOB M OIICHKH MX BO3MOMKHBIX IMOCIEICTBHI AJISI OKPY)Karo-

el Cpeibl;
8. lleHHOCTH HAYYHOT'0 MO3HAHMS:
JIP 8.1 c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHA HAYKU U O6H.I€CTB€HHOﬁ IIPaKTUKH, TIOHUMAHHC MaTeMaTH4YeCKOM HAayKHn
KaK C(i)epBI YeJIOBEUYCCKOU ACATCIIBHOCTH, 3TAIllOB €€ Pa3sBUTUA U 3HAYUMOCTH JJIs1
Pa3sBUTHA HUBUIIM3allUN

JIP 8.2 OBJIaJICHHE S3IKOM MAaTEMaTHKU U MAaTEeMaTUYECKOU KyJIbTYpPOH KaK CpPEACTBOM IO-
3HaHUSI MUpa
JIP 8.3 OCO3HaHHUE [IEHHOCTH HAYYHOU AESITeIbHOCTH, TOTOBHOCTh OCYILIECTBIISATH MPOCKT-

HYIO U UCCIICAOBATCIILCKYIO JCATCIbHOCTD MHANBUAYAJIbHO U B I'PYIIIIC

Memanpeomemmnoie pezyibmamul
MetanpeaMeTHbIe pe3yibTaThl OTPAXKAIOT OBIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMH JEHCTBUS-
MU — [IO3HABATCJIbHBIMHA, KOMMYHUKATHUBHBIMHU, PCTYJIATHBHBIMU.

1. YﬂnBepcaanble No3HaBaTeJbHbIE JeHCTBHUA

0azoevle n1o2uuecKue oelicmeun:

MP 1.1 BBISIBJIATh M XAapaKTEpU30BaTh CYIIECTBEHHbIEC NMPU3HAKU MAaTEMAaTUYECKUX OOBEK-
TOB, TIOHATUN, OTHOIIEHUN MEXAY MOHATUAMHU, (POPMYIUPOBATh OINpPENEICHUS T0-
HATHH, yCTaHABIMBAaTh CYLIECTBEHHBIH NPU3HAK KiacCU(UKALUU, OCHOBAHMS IS
0000IIeHNUS ¥ CPABHEHUS!, KPUTEPUH NMPOBOANMOTO aHAIIN3A;

MP 1.2 BOCIPUHUMATh, (HOPMYIUPOBATh U MPeoOpPa30BBIBATH CYXKIIEHUS: YTBEPIUTEIbHbBIC
Y OTPUIIATEIIbHBIE, €IMHUYHbIC, YaCTHBIE U OOIIUE, YCIOBHBIC,
MP 1.3 BBISIBJISITH MaT€MaTHYEeCKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTUBOpPEYHS B

(dakTax, JaHHBIX, HAOMIONEHUSIX U YTBEPKICHUAX, MPEATaraTb KPUTEPUU IS BbI-
SIBJICHUS] 3aKOHOMEPHOCTEN Y POTUBOPEUN;

MP 1.4 JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACTYKTHBHBIX U WHIYKTHUB-
HBIX YMO3aKJIIOYECHHH, YMO3AKIOYEHUH 110 aHAJIOTHH,
MP 1.5 MIPOBOJIUTH CaMOCTOATENIBHO JI0KA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUI

(mpsiMBIE M OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIUI0, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBI;

MP 1.6 BBIOMpPATh CIOCOO pemieHus: y4eOHOH 3a1auM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHwsi, BEIOMpaTh HanOoJee MOIXOSMIINN C YIETOM CaMOCTOSITENIHO BBIICIICH-
HBIX KPUTEPUEB).

b0azoenle ucciedosamenvckue 0eUCmeun:

MP 1.7 HCIOJIb30BaTh BONPOCHI KaK HCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (Hopmy-
JMPOBATh BOMPOCHI, (GPUKCUPYIOIIUE TPOTUBOpEUNE, MpodieMy, YCTaHaBIMBATh UC-
KOMO€ U JJaHHO€, (OpMUPOBATH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIUIO, MHE-
HUE;

MP 1.8 MIPOBOJIUTH CAaMOCTOSITENIBHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIIEIOBAHHUE 10
YCTAHOBJICHHIO 0COOEHHOCTEM MaTeMaTHUYecKoro 0ObeKTa, SIBJICHUs, Ipoliecca, Bbl-
SIBJICHUIO 3aBUCHUMOCTEN MKy 00bEKTaMH, SIBJICHUSIMH, ITPOLIECCaMU;

MP 1.9 CaMOCTOSITENTbHO (OPMYJIMPOBATH 0OO0OIIECHUS M BBIBOJBI 110 pe3yibTaTaM IpoBe-
JCHHOTO HaOJFO/ICHUS, MICCICIOBAHMUS, OIICHNBATh JOCTOBEPHOCTD TOIYUYEHHBIX pe-
3yJbTAaTOB, BBIBOJIOB U 0000IIIECHUI;

MP 1.10 | mporHO3HPOBaTh BO3MOXKHOE Pa3BHTHE IPOIECCa, a TAKKE BBIABHTATH MPEIIOIO0-
YKEHMSI O €70 Pa3BUTHH B HOBBIX YCJIOBHMSIX.

padoma c ungpopmayueit:




MP 1.11

BBISIBIIATH Je(UIMTH HHPOPMAIINH, TAaHHBIX, HECOOXOAUMBIX IS OTBETAa HA BOIPOC
U JUIsl peUIeHUs 3a/1a4u;

MP 1.12 | BeiOuparhs WHGOPMAIMIO U3 WCTOYHHKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH, CH-
CTEeMaTH3UPOBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO PA3IMYHBIX BUAOB U (HOpM
IIPEJCTABIICHMUSI;

MP 1.13 | cTpykTypupoBaTh HH(OpMAIHIO, MPEACTABIATh €€ B Pa3IMYHBIX (hopMax, MILTIO-
CTPUPOBATh rpauUECcKH;

MP 1.14 | oueHuBaTh HAAEKHOCTH MH(DOPMAIMM 1O CAMOCTOSTENHHO C(HOPMYIHMPOBAHHBIM

KPUTEPUSIM.

2. y}II/IBepcaJ'[LHLIe KOMMYHHUKATHBHBLIC JeHCTBUA:

obwenue:

MP 2.1

BOCIIPUHUMATh U (POPMYyIUpPOBATh CYKJIEHHSI B COOTBETCTBUHU C YCIOBHUSMHU U Iie-
JMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BbIpa)kaTb CBOIO TOUKY 3pEHUS B YCTHBIX U
IIACbMEHHBIX TEKCTaX, JaBaTh MOSCHEHU 10 XO1y pelICHUs 3a]a4i, KOMMEHTUPO-
BaTh I10Jy4YEHHBIN PE3YyJIbTAT;

MP 2.2

B XoJle OOCYXKJeHHs 3a7aBaTh BOINPOCHI IO CYIIECTBY OOCY>KIaeMOW TEMBI, MPO-
OneMbl, pemaeMoil 3aJaur, BBHICKA3bIBaTh HJIEH, HAIlEJICHHbIE Ha MOWCK pPEIICHUS,
COIIOCTABJIATH CBOM CYXJEHHUS C CYXKICHUAMHU APYTUX YYACTHUKOB TUANOra, oOHa-
PYXHBATh pa3juyhe M CXOJCTBO IMO3UIMA, B KOPpEeKTHOU (hopme (hopMyarpoBaTh
pa3HorIacusi, CBOM BO3PaXKECHHUS;

MP 2.3

MpCACTABJIATE PE3YJIbTAThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCK-
Ta, CAMOCTOSITEIbHO BBIOUpATh (popMaT BEICTYIUICHHS C YYETOM 33/1a4 MTPe3eHTalUuH
1 0COOEHHOCTEN ayIUTOPUH.

COBMECMHAA 0eAMEIbHOCHLb:

MP 2.4

MMOHUMATh M MCIIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ MHIUBHIyaJIbHOW pabOThI
IIpU peLICHUH y4eOHBIX 3ajad, MPUHUMAThH IIe]Ib COBMECTHOW NEATEIbHOCTH, IUIa-
HUPOBATh OPraHU3AIMI0 COBMECTHOM paboThI, paclpeaeaTh BUAbl padoT, JOroBa-
puBaThCs, 00CYKIaTh MPOLECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOIIb-
KHX JIIOJICH;

MP 2.5

y4acTBOBaTh B IPYMIOBBIX (hopMax paboTsl (00CyxaeHHsI, 0OMEH MHEHMH, "MO3ro-
BbI€ IITYPMbI" U UHBIE), BBINOIHITH CBOIO YacTh pabOThl U KOOPJAWHUPOBATH CBOU
JeUCTBUS C PYTMMH WIEHAaMHM KOMaHJbl, OIIEHWBAaTh KAaueCTBO CBOErO BKJIajJa B
OOImUH TPOAYKT MO KPUTEPHUSAM, CPOPMYIMPOBAHHBIM YYACTHUKAMHU B3aMMOJICH-
CTBHSIL.

3. YHI/IBepcaJ'll)Hble PETYJISAITUBHBLIC JeHCcTBUA:

camoopzanulauyus:

MP 3.1

COCTABJIATh IUIAaH, AJITOPUTM DPELIEHUs 3a/laud, BBIOMpPATh CHOCO0 pelIeHus ¢ yue-
TOM HUMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH C yUeTOM HOBOM HH(pOpMAIHH.

CAMOKORmMPOJ1b:

MP 3.2

BIIQ/IETh HaBBIKAMH I[103HABATENBHON pe(dIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUM M MBICIIMTEIBHBIX MPOIIECCOB, UX PE3YyIbTAaTOB, BIAJETh Criocobamu ca-
MOIIPOBEPKH, CAMOKOHTPOJSL IPOLIECCAa M PE3ysbTaTa PEUIEHUs MaTEMaTHU4YEeCKOU
3a/1a4u;

MP 3.3

npeaABUACTL TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH HIpPHU PCHICHUU 3alda4H, BHO-
CUTb KOPPEKTUBBI B ACATCIBHOCTH Ha OCHOBEC HOBBIX O6CTO$ITCJ'II)CTB, JaHHBbIX,
Haﬁl[eHHBIX OI_LII/I6OK, BBIABJICHHBIX pr,HHOCTCﬁ;

MP 3.4

OLICHMBATh COOTBETCTBHME pEe3yNbTaTa LIEJIH U YCIOBUSM, OOBSACHATH MPUUUHBI J10-
CTHKCHMSI WIIM HEJIOCTH)KEHUS pe3yJbTaToOB JIeATeIbHOCTH, HAXOAUTh OIMOKY, J1a-
BaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

Ilpeomemmnoie pe3yromameol.




[IpenmeTHble pe3ynbTaThl OCBOCHUS OCHOBHOM 00pa30BaTEeNIbHOW MPOTrpaMMBbl 00ECIIEUYMBAIOT
BO3MOKHOCTh JQJIbHEHUINIET0 YCTIEIIHOTO MPOPECCHOHANTBHOTO 00yueHUs W NpodecCHOHATBLHON nes-
TEJIbHOCTH.

Kon ITP DopMyJIHMPOBKA

I1IP 1 Yucna v BEIYUCICHUS:

OTIEPUPOBATH MOHATHIMH: PAIMOHAIBHOE M JICUCTBUTEIHHOE YUCIIO, OOBIKHO-
BEHHAs U JICCATUYHAS P00k, IPOIICHTEHI;

BBITIOJIHSTh apu(METHUECKHE OIEpallii C PAMOHAIBLHBIMU M JICHCTBUTEIb-
HBIMH YHCJIAMU;

BBITIOJIHSITh TPHUOJMKEHHBIC BBIYUCIICHHUS, WCIOJIB3Ysl TPaBWIa OKPYIJICHHUS,
JenaTh NPUKUAKY U OLIEHKY pe3yiibTaTa BRIUUCICHUN;

OTICPUPOBATH MOHATHUSIMH: CTETICHb C IIEJIBIM ITOKa3aTesneM, cTaHaapTHas dop-
Ma 3aIllCU JICUCTBUTEIBHOTO YHCIIA, KOPEHb HATYpaJbHOW CTENEeHH, MCIOJIb30BaTh
MOAXOAIIYI0 (OPMY 3alUCH JIEHCTBUTEIILHBIX YHCEI IS PEIICHHS MPAKTUYECKHUX
3a/1a4y ¥ IPe/ICTaBIICHUS IaHHbIX;

OMEepUPOBATH MOHATHUSAMH: CUHYC, KOCHHYC M TaHT€HC HPOU3BOJIBHOIO YTIIA,
WCIIO0JIb30BaTh 3allUCh MPOU3BOJIBHOTO yIila 4epe3 OOpaTHbIE TPUTOHOMETPUUYECKUE

byHKIIH.

I1P 2 YpaBHEHHS 1 HEPABEHCTBA:

OIIEpUPOBATH MOHATUAMU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO, 1I€JIOE, PALIU-
OHAJIBHOE, UPPALMOHAIIBHOE YPABHEHHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YpaB-
HEHHUE;

BBITOJIHATE TPEe0O0pa30BaHUSl TPUTOHOMETPUYECKUX BBIPAKCHHHA W pelaTh
TPUTOHOMETPUYECKHUE YPAaBHEHHUS;

BBIMOJHATh IPE0Opa30BaHusl LIEIbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX BbI-
paKEHHH M pelaTb OCHOBHBIE THIIBI LIEJBIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB;

IIPUMEHATH YPAaBHEHMSI U HEPABEHCTBA JUIS PELLIEHUS MaTEMaTUYECKUX 3a1ad U
3a]1a4 U3 pazIM4YHbIX 00JaCTe HayKu U peanbHOMN )KU3HU;

MOJICIUPOBATh PealbHble CUTYallMd Ha SI3bIKEe alreOpbl, COCTABIATH BBIpaXKe-
HUs, YPAaBHEHMs], HEPABEHCTBA 110 YCJIOBHIO 33J1a4H, UCCIEN0BAaTh IIOCTPOCHHBIE MO-
JIeJTU ¢ UCTOJIb30BAHUEM alllapaTa ajareopsl.

IP 3 @yHKIMH U rpaduKu:

ONEepUPOBATH TMOHATUAMHU: (DYHKIHMS, CIOCOObI 3amaHus (PyHKIMH, 00JacTh
OTpesieNIeHUs] 1 MHOXKECTBO 3HaUeHUH (QyHKIUH, TpapuK pyHKIINH, B3aUMHO 00paT-
Hble QYHKIINU;

ONEepUPOBATH MOHATUSIMH: YETHOCTh U HEYETHOCTh (PYHKIMH, HYIU (QYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIOJIb30BaTh Irpaduku GyHKUIMN )i pelieHus] ypaBHEHUM;

CTPOUTh M YMTaTh IpaduKU JIMHEHHOM (yHKIMM, KBaApaTUYHON (QYHKIUH,
CTETIEHHOM (YHKIIMH C LEJIbIM MOKa3aTelIeM;

UCIIOJIb30BaTh rpauku GyHKIMN A UCCIIEOBAHUS MPOLIECCOB U 3aBUCUMO-
CTEeH MpH pelIeHnH 3aJad U3 JPYruxX y4yeOHbBIX NMPEAMETOB U peanbHON KU3HH, BbI-
pakaTh (popMysaMH 3aBUCUMOCTH MEXIY BEJIMYMHAMHU.

IIP 4 Hauana MmaTeMaTH4YeCKOTO aHAJIN3Aa:

OTIepUPOBATh MOHITUSIMHU: MOCIEIOBATEILHOCT, apudMeTHdecKass U reoMeT-
pUYecKas MpOrpeccuu;

OTIEpUPOBATh TMOHATHIMH: OECKOHEYHO YOBIBAIOIIash T€OMETpUYECKasi Mpo-
rpeccusi, cyMMa OECKOHEYHO YyOBIBAIOIIECH T€OMETPUUYECKONW MPOTPECCHH; 3a7aBaTh
MOCIIEI0BATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMH;

WCIIOJIb30BaTh CBOWMCTBA MOCJIEIOBATEILHOCTEH M MPOTPECCUU I PEIICHUs




peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

ITP 5

MHo>kecTBa 1 JIOTHKA!

ONEpPUPOBATH MOHATUSIMUA: MHOKECTBO, ONEPAIMU HaJ MHOKECTBAMHU; MCIOJIb-
30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar IUisl ONKCAaHUS PEATBHBIX IPOLECCOB U
SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX NMPEIMETOB;

ONEPUPOBATH TOHATUSMH: OIPEACICHUE, TEOPEMA, CIEACTBHE, 0KA3aTEIIb-
CTBO.

ITP 6

Yucna v BEIYUCICHUS:

OINEPUPOBATH MOHITUAMU: HATYpAJIbHOE, 1I€JI0€ YUCIIO, UCIOJIH30BaTh MPU3HA-
KU JIEJIMMOCTH LEJIbIX YUCEN, PA3JIOKEHHUE YHUCIIa HA IPOCTbIE MHOXHUTENIN JJISI pe-
IICHHS 3aJ]1a4;

ONEPUPOBATh IOHATHEM: CTENEHb C PAUMOHAIBHBIM IOKA3aTENIEM; OIEPUPO-
BaTh MOHATHIMHU: JIOTapU(M YKCIIa, JCCATUIHBIC U HATYPATbHBIC JIOTApU(PMBI.

I1P 7

YpaBHEHMs U HEPABEHCTBA!

IPUMEHSATh CBOIMCTBA CTENEHU JUIsl TPeoOpa30BaHUs BEIpAXKEHUI, ONIEpUpPOBATh
MOHATUSAMM: IIOKA3aTEIBHOEC YPAaBHEHHE WM HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
II0OKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB;

BBINOJIHATh MpeoOpa3oBaHUs BBIPAXKEHUN, COJEpKaIMX Jorapu@Mbl, onepu-
pOBaTh MOHATUAMM: JIOTapu(PMUUYECKOE YpaBHEHUE U HEPAaBEHCTBO, PEIIaTh OCHOB-
HBIE TUIIBI JOTaPU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB;

HaXOJWUTh PELICHUs TPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEPHUPOBATH IOHATHAMM: CUCTEMA JIMHEHHBIX YPABHEHUN MU €€ peuIeHUE, UC-
I10JIB30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUH I PEIICHUS NIPAKTUYECKUX 3a1a4;

HaxOJWUTh pEUICHUS IPOCTEHIIUX CUCTEM M COBOKYIIHOCTEH pPAaLMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJIEJIMPOBATh pPealIbHbIE CUTYAallMH Ha S3bIKE aureOpbl, COCTABIATH BbIpaXKe-
HUS, ypaBHEHUS, HEPABEHCTBA M CHCTEMBI IO YCIOBHUIO 3aJla4M, UCCIEN0BaTh II0-
CTPOEHHBIE MOJIEIIU C UCIIOIb30BAHUEM allIapaTa aareOpsl.

ITP 8

@OyHKIUT U TpadUKu:

OTIEpPHPOBATH TOHATHAMU: TEPUOINUECKast (QYHKIUSA, TPOMEKYTKH MOHOTOH-
HOCTH (DYHKIIUM, TOUKH SKCTpeMyMa (yHKIMHU, HauOoJIblilee U HaUMEHbIIIee 3Have-
HUs QYHKIUU Ha IPOMEXYTKE, UCIOIb30BaTh UX JUISl MCCIeA0BaHusd (PyHKIINH, 3a-
JaHHOM rpadukom;

ONepUPOBAThH MOHATUAMU: TpadUKH MOKA3aTeIbHOM, Torapu@MUUecKon U TpU-
TOHOMETPUYECKUX (YHKLUH, U300pakaTh MX HA KOOPAMHATHOHN IMJIOCKOCTH U HC-
I0JIb30BATh I PEIICHUS] ypaBHEHUI 1 HEPABEHCTB;

n300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTH IpadMKM JIMHEHHBIX ypaBHEHMH U
HCIOJIb30BaTh UX JUISl pEIIEHUs CUCTEMbI JIMHEWHBIX YPaBHEHUI;

UCIIOJIb30BaTh rpaduku GyHKUMN A UCCIIEOBAHUS MPOLIECCOB U 3aBUCUMO-
CTeH U3 IPYrux y4eOHBIX NUCHHUIUIMH.

ITP 9

Hayana maremMaT4ecKOro aHanmnsa:

ONEepUpPOBaTh MOHATHSAMU: HENpepblBHAs (PYHKLHS, MpoU3BOJAHAsA (DyHKUUH,
UCIOJIb30BATh T€OMETPHUECKUN U (U3NYECKUN CMBICI NMPOU3BOAHOMN AJIS pelIeHus
3a1ad4;

HaXOJUTh NPOU3BOAHBIE IEMEHTAPHBIX (DYHKIMH, BBIYMCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHMS], YACTHOTO (DYHKIIUI;

UCII0JIb30BaTh MPOU3BOIHYIO ISl UCCIIEI0BaHMs (PYHKIIMM HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl HCCIIEIOBAaHUS K TOCTPOCHUIO TPA(PUKOB;

HCIIOJIB30BaTh IPOU3BOIHYIO JUIS HAXOXKICHHS HAWIYYIIEro PELICHUS B IIPU-
KJIaJIHBIX, B TOM YHCJIE COLMATIbHO-3KOHOMHUYECKHX, 3a/1a4axX;

ONEepUPOBATH MOHATUAMU: MEPBOOOpa3Hasi U MHTErpajl, MOHUMAaTh I'€OMETPH-
YecKUi 1 PU3NYECKUI CMBICI HHTETpaa;




HAaXOJUTh TIEPBOOOPA3HBIC FIIEMEHTAPHBIX (DYHKINI, BEIYUCIIATH HHTETPA
no opmyne Herorona-Jleitouuna;

pelaTh NpUKIAIHbIEC 3a1a4l, B TOM YUCIIE COLMATbHO-9KOHOMUYECKOTO U (u-
3MYECKOro XapaKkTepa, CPeJCTBAMH MAaTEMAaTH4YEeCKOro aHaIN3a.

ITP 10

OINIEpUPOBATH NOHATUAMU: TOUKA, NIPsiMast, INIOCKOCTh;

OPUMEHATh aKCHOMBI CTEPEOMETPUU U CIEICTBHS M3 HUX NPH PEUICHUU Teo-
METPUYECKUX 3a/1a4;

OIIEPHPOBATH MOHATUAMH: NAPALIETLHOCTh U EPIEHIUKYIIPHOCTD MPSIMBIX U
IUIOCKOCTEH;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX M IUIOCKOCTEH B Mpo-
CTPaHCTBE;

OTIEPHPOBATH MOHATUSAMH: ABYTPAHHBIN yroj, TPpaHu JBYTPAaHHOTO yria, pedpo
JBYI'PAHHOI'O yIJa, JTMHEWHBIM YroJyl IBYrpaHHOro yria, rpajycHas Mepa JIByTrpaH-
HOTO YI'JIa;

OINEpPUPOBATH MOHATUSAMM: MHOTOTPAHHUK, BBITYKJIbI M HEBBITYKJIBI MHOTO-
T'PaHHMK, YJIEMEHTHI MHOTOTPAHHUKA, MIPaBHJIbHBI MHOTOI'PaHHHUK;

pacrio3HaBaTh OCHOBHBIE BH/Ibl MHOT'OI'PAaHHUKOB (MMpaMuia, Ipu3Ma, MpsMo-
YrOJIbHBIN TapallyIeNenuIe]], Ky0);

KJaccu(uIUpoBaTh MHOTOTPAHHUKHU, BBIOMpAs OCHOBAaHMA Ul KiacCH(HKa-
UU (BBINYKIIBIE W HEBBITYKJIBIE MHOTOTPAHHUKH, IMPABHIbHBIE MHOTOIDAaHHHKH,
IpsIMbIe U HAKJIOHHBIE [TPU3MBI, TapaJuIeIeUuIe/Ibl);

OTIEPHPOBATH TOHATUSMHU: CEKYIIas IUIOCKOCTh, CEYEHHE MHOTOIPAaHHHKOB;
OOBSICHATH MIPUHIUIIBI TOCTPOCHHSI CEYEHUH, UCTIONb3Ysl METOJ] CJIEZIOB; CTPOUThH Ce-
YEeHUsI MHOTOTPAaHHUKOB METOJIOM CIIE/IOB, BHIIOIHATEH (BBIHOCHBIE) TUIOCKHE YepTe-
U U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 334a4l Ha HaXOXJECHHE T€OMETPUYECKUX BEJIWYHH MO 00paslam WiIn
aJIrOpUTMaM, NMPUMEHSS M3BECTHbIE AHAIUTUYECKHE METOJbl IPHU PEIICHUU CTaH-
JapTHBIX MaTEMAaTUYECKHX 33]a4 Ha BEIYMCIIEHUE PACCTOSHUN MEXKIY ABYMsI TOUKa-
MH, OT TOYKH JI0 MPSAMOH, OT TOYKH A0 IUIOCKOCTH, MEXAY CKPEIIUBAIOIIMMUCS
TPSIMBIMU;

pelarh 3a/la4d Ha HaXOXKJEHHE NeOMETPHUUECKUX BEJIMYMH MO oOpa3laMm WM
TOpUTMaM, TIPUMEHSSI M3BECTHHIC AHAIUTUYECKHE METOJBI MPH PEIICHUH CTaH-
JApTHBIX MAaTEMAaTUYECKUX 3a/1a4 Ha BBIYMCICHHE YIJI0B MEX/y CKPEIIMBAIOIIMMUCS
MPSIMBIMH, MEXIY MPSIMON M TUIOCKOCTBIO, MEX/Y TUIOCKOCTSIMH, JBYTPAHHBIX YT-
JIOB;

BBIYUCIIATE OOBEMBbI M IJIOLIAJU MOBEPXHOCTEH MHOTOTPaHHUKOB (TpHU3Ma,
MUpaMyUIa) ¢ IpUMEHEHHEM (POpMyI1, BEIYUCIISATH COOTHOIICHUSI MEXKTy TUIOMIAIIMHU
MOBEpXHOCTEH, 00beMaMHt 10I00HBIX MHOTOTPAHHUKOB,

OTIEPHPOBATH TOHATHUSMH: CHMMETPHUSI B NPOCTPAHCTBE, IEHTP, OCh W IUIOC-
KOCTb CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI;

U3BJICKaTh, IMPEOOpPa3OBBIBATh M HMHTEPIPETHPOBATH WHPOPMALHUIO O TIPO-
CTPaHCTBEHHBIX T'€OMETPUUYECKHX (UTypax, MPEJICTABICHHYI0 Ha YepTexax U pHu-
CYHKax;

IPUMEHSTh TeOMEeTpHUecKue (PaKThl Ui peIIeHus] CTepeOMETPUUYECKUX 33/1a4,
MPEIIOIarafoIInX HECKOJIBKO IIaroB PEIICHHsI, €CIIU YCIOBHS MPUMEHEHHS 3a/laHbl
B SIBHOM (hopMme;

NPUMEHSTHh MPOCTEUIINE MPOTPaMMHBIE CPEACTBA U JJICKTPOHHOKOMMYHHKA-
[IUOHHBIE CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1a4;

MPUBOIUTH TIPUMEPHI MATEMAaTHIECKAX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,
pacro3HaBaTh MPOsBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE;

NPUMEHSTH TONydYeHHBIC 3HAHUS Ha MPAKTHKE: aHAJIH3UPOBATh pealibHbIE CH-
Tyalluu U MPUMEHSATh W3yYEHHbIC MOHATHUS B MPOIIECCEe MOUCKA PEeIlIeHHUs] MaTeMaTH-
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yecku cHopMyIHpoBaHHON MPOOIEMBbl, MOAECIUPOBATH pealbHbIC CUTYAIlMH Ha S3bI-
K€ T€OMETPHUHU, UCCIIEIOBATh MOCTPOCHHBIE MOJIETU C UCIOJb30BAaHUEM I€OMETpHUYE-
CKUX TMOHSATHHM U TeopeM, amnmaparta aareOpbl, pemiatb MpakTUUYeCKUe 3aJaydd, CBS-
3aHHBIC C HAXO0XKJICHUEM I€OMETPUUECKUX BEJIMYHMH.

ITP 11

OIEPHPOBATH MOHATUSAMHU: IHJIMHIPHYECKAsl TTOBEPXHOCTh, OOpa3yIOIIUE ITH-
JUHJIPUYECKON TMOBEPXHOCTH, IMJIMHIAP, KOHHYECKash MOBEPXHOCTh, 00Opasylomime
KOHHYECKOW MOBEPXHOCTH, KOHYC, CepruiecKas IOBEPXHOCTB;

pacrio3HaBaTh Tejla BpamleHus (UWIMHAP, KOHYC, cdepa U map); OObACHATH
CIOCOOBI MOJTyYSHHS TEJ BpAIICHUS; KIAacCU(DUIIMPOBATh B3aMMHOE PACIIOIOKECHUE
cdepsl U IIOCKOCTH; ONEPUPOBATh MOHATUAMU: IIAPOBOW CETMEHT, OCHOBAHHUE CET-
MEHTa, BBICOTAa CETMEHTA, IIAPOBOM CIIOW, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IlIa-
POBOTO CJI051, IIAPOBO CEKTOP;

BBIYUCIISITE OOBEMBI M TUIOIIAAN MOBEPXHOCTEH TEN BpAIlICHHS, T€OMETpHYE-
CKHUX Tell C IPUMEHEHHEM (HopMyT;

OIIEPHPOBATH TOHSATHSIMU: MHOTOI'PAaHHHK, BITUCAHHBIA B C)epy U ONMUCAHHBIN
okoJo chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK HITH TEJIO BPAICHHUS,

BBIYUCIISITH COOTHOIICHUS MEXTy IIJIONIAIIMU TTOBEPXHOCTEH U 00bEMaMH T0-
IOOHBIX TEJI;

n300pakaTh M3y4yaeMbie (DUTYPBI OT PYKH M C MPUMEHEHHEM HPOCTBIX 4Yep-
TEXKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Buja cBepxy, cOOKy, CHU3Y, CTPOUTh CEYCHHS TEJI BPALICHHUS;

U3BJICKaTh, HMHTEPIPETUPOBATh M IMPEOOPA30BBIBATH WHPOPMALUIO O TPO-
CTPAaHCTBEHHBIX T'€OMETPHUYECKHX (UTYpax, MPEICTABICHHYI0 HA YepTeXax U pH-
CYHKax;

OTIEPUPOBATH TOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBIMOJIHATh JICHCTBUS CIIOKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOMXKE-
HUS BEKTOpa HA YUCII0, OOBSICHSITH, KAKIMU CBOMCTBAMH OHHU OOJIAZIAIOT; IPUMEHSThH
MPABUJIO TapaJLJICIIeIHUITe A,

OTIEpPHPOBATH TOHSATHIMHU: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXJY BEKTO-
pamu, CKalsipHOE MTPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTO-
PBL;

HaXOJUTh CYMMY BEKTOPOB M NPOHM3BEJCHHE BEKTOpa HA YUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJISIpHOE MPOMU3BEIECHUE, PACKIIAAbIBATh BEKTOP MO JABYM HEKOJUIMHE-
apHBIM BEKTOpaM;

3aJaBaTh MJIOCKOCTh YpPaBHEHHEM B JIEKApPTOBON CHCTEME KOOPJMHAT; MpHUMe-
HATh TEOMETpUYECKHE (PAaKThI JUIsl pelIeHUs] CTEPEOMETPHUECKUX 3a/1ad, Mpe/rnoia-
TafoIUX HECKOJIFKO IIaroB PEIIeHHs, €CIIM YCIOBHS NMPUMEHEHUS 3aJaHbl B SIBHON
opme;

pemaTh NpoCTeHIIe reOMETPUIECKHE 3a]aui Ha TPUMEHEHHE BEKTOPHOKOOP-
JMHATHOTO METO/A;

pemaTh 3a/a4i Ha J0Ka3aTeIbCTBO MAaTeMATHYECKUX OTHOIICHUI W HaXOXK/e-
HUE T€OMETPHUECKUX BEJIMYMH MO 00pas3laM WIM aJroOpuTMaM, MPUMEHss U3BECT-
HBIE METO/IbI ITPH PEIICHUH CTAHJAPTHBIX MaTEMAaTUIECKUX 32134,

OPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHOKOMMYHHKA-
[IMOHHBIC CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1ad;

IPUBOJANUTH PUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HHU,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHHU B ICKYCCTBE;

NPUMEHSTH TOJTydeHHBIC 3HAHMS Ha MPAKTUKE: aHAJIM3HPOBATh peajbHbIC CH-
Tyalluu W MPUMEHSTh N3yYeHHBIE TIOHATHUS B TPOIIECCE TIOMCKA PEIICHHs] MaTeMaTH-
4eCKH CPOpMYJIMPOBAHHON NMPOOJIEMBbI, MOJICIMPOBATh PEabHbIC CUTYAIlMH Ha SI3bI-
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K€ T€OMETPUHU, UCCIIEA0BATh IIOCTPOCHHBIE MOJEIHU C UCIIOJIb30BaHUEM I€OMETPUYE-
CKUX TIOHSATHH M TeopeM, ammapara ajareOphl, peliaTh MpaKkTHUYECKUe 3a/adu, CBA-
3aHHBIEC C HAXOXKICHUEM N€OMETPUYECKUX BEJIIMYUH.

1P 12

YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBIL;

OIepUPOBATh MOHATUAMU: CpelHee apudmeTnuyeckoe, MenruaHa, Haubosnbliee,
HAaMMEHBIIIEE 3HAUYCHHUE, PA3MAX MACCUBA YMCIIOBBIX JAaHHbIX;

ONEepUPOBATH MOHATHAMHU: CIIy4alHBIM 3KCIEPUMEHT (OIBIT) U CIy4ailHOE CO-
ObITHE, DJIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIN MCXOJ) CIYYaiiHOTO OIbITa, HAaXO-
JUTH BEPOSATHOCTU B OMBITAX C PABHOBO3MOXKHBIMH CITyYalHBIMH COOBITHUSIMU, HAXO0-
IUTh ¥ CPAaBHHUBATH BEPOSTHOCTU COOBITHI B U3YYEHHBIX CIyYailHBIX IKCIEPUMEH-
Tax;

HAXOJUTh U (HOPMYITHPOBATH COOBITHS: MIEPECCUCHUE U OOBETUHCHHE TAaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE NAHHOMY COOBITHIO, IMOJB30BAThCS IUa-
rpaMMamMu Disepa u GopMyIIOi CI0KEHUSI BEPOSATHOCTEH MIPH PEIICHUH 3a7a4;

ONEepUPOBATh TOHATHUSAMU: YCJIOBHAsl BEPOSITHOCTh, HE3aBHUCHMbIE COOBITHS,
HAaXOJUTh BEPOSATHOCTH C IMOMOILBIO MPaBUjia YMHOKEHUS, C IIOMOLIBIO JIepeBa Ciy-
YailHOTO OIbITA;

MPUMEHSTh KOMOMHATOPHOE MPABIIIO YMHOXCHHSI TIPH PEIICHUH 33]a4; OIle-
pUpOBaTh MOHATUAMM: WCIIBITAHUE, HE3aBUCHUMBIC WCIIBITAHUSA, CEpUs UCIBITAHMIM,
ycrnex u HeyJaya, HaXOJAUTh BEPOSTHOCTH COOBITUN B CEpUU HE3aBUCUMBIX UCIIBITA-
HUH JI0 IEPBOTO yCIexa, HaXOIUTh BEPOATHOCTU COOBITHI B cepun uctbiTanuii bep-
HYJLIN;

ONEpUPOBaTh MOHATUAMU: CllydailHas BEJIMYMHA, PACIpPENENIEHUE BEpPOSTHO-
CTEH, IMarpamma pacnpeeacHusl.

ITP 13

CPaBHHMBATh BEPOSTHOCTU 3HAUCHUH CIIy4allHOI BEIMYUHBI 110 PACIIPEACTICHUIO
WJTU C TIOMOIIBIO IUarpamm;

OTIEPUPOBATH TMOHATHEM MAaTEMAaTHYECKOTO OXXUIAHUs, PUBOJHUTH IPUMEPHI,
KaK MPUMEHSETCS MaTEMaTHYECKOe OXKUJAHUE CIIyYaiiHOW BEJIMYMHBI HAXOJAUTHh Ma-
TEMaTU4eCKOe OXHJaHUE MO0 JTAHHOMY paclpeesieHHI0; UMETh MPE/ICTaBICHHUE O
3aKOHE OOJIBIINX YHCEN; HIMETh MPEICTABICHIEC 0 HOPMAIBHOM PaCIpeICIICHHH.

1.4. KoJM4ecTBO 4YaCOB HA OCBOEHHE MPOrpaMMbl y4eOHOI0 mpeaMera:
o0beM 00pa3oBaTeNbHON IporpaMMsl - 216 yacos, B TOM 4ucIe:

BO B3aMMO/ICHCTBHH C TIpernojaBarenemM - 216 gacos.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOI'O IPEJIMETA

2.1. O0beM y4ueOHOro npeAMeTa U BU/IbI Y4eOHOH padoThl

Bua yueOHo# padboThbl Kon-Bo | O6bem
4acoB
O61beM 00pa3oBaTe/IbHON MPpoOrpaMmal (BCero) 216
YueOHasi HATPY3KAa BO B3aUMO/IEHCTBHM C MPeNoaaBaTeemM 216
(Bcero))
B TOM YHCIIE:
TEOPETHYECKOE 00yUCHUE 78
MPAKTUYCCKHUE 3aHATUS 138
n1ab0paTOPHBIEC 3aHATHS
KOHTPOJIbHBIC paObOTHI
. 3a4er
9K3aMEH 1

Hmoeosas ammecmayus 6 hopme IK3ameHa
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2.2. TemaTHuyeckuii NJIaH U cojep:kanue yueoHoro npeanmera MATEMATUKA

Koabl
JHUYHOCTHBIX, MeTa-
NMpeAMEeTHBIX, pea-
METHBIX pe3yJibTa-

HaumenoBanue pas- Oo0bem
1108 H TeMm Conep:xaHue yueOHOr0 MaTepuaJa, JjadbopaTopHble U MPaKTHYeCKUE PadoThI uacos | TP (¢opMupoBaHNIO
KOTOPBIX CIOCO0-
CTBYeT 3JIEeMEHT Ipo-
rpaMMBblI
| cemectp (28 Teopuu, 54 NpaKTHKH)
AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A (32 u)
1. MHuoxectBa pauno- | Comep:kaHue y4eOHOTO MaTepHasa 2
T}eligizixqife?(g;ﬁ;— 1| MHoecTBO, onepanuu HaJx MHOxecTBaMu. J[uarpammel Diinepa—Benna. Panuonans- 2 np1,Jip21,MP1.1
OHAJbHBIC YPABHCHHU Hble yncia. OObIKHOBEHHBIE U JECSITUUHBIE IpOOU, IPOLEHTHI, OECKOHEUHbIE MTEPHUOIUYE-
1 HepaeHCTBa CKue Ipoou. ApI/I(bMel;I/IHeCKE/IC olepalyu ¢ PalMOHAIbHBIMU YHUCIAMHU, IPe0Opa30BaHUs
YHCIIOBBIX BBIpaXeHHUU. JlelicTBUTENbHBIC YHca. PanuoHambHBIE W HppalOHAIBHBIC
yucia. ApupMeTHyecKie onepanyu ¢ 1eHCTBUTENbHBIMUA YHCIaMH.
IpakTu4ecKoe 3aHsTHE 4
1| Ipu6anxkéHHble BLIYUCICHNS, TPABUJIA OKPYIVIEHHUsI, IPUKHJIKA U OLICHKA pe3yJbTaTa 2 ITP 1, JIP 1.1, MP 1.3,
BbluKcieHui. ToxaecTBa U TOXKAECTBEHHbIE NTpeoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaB- MP 1.5, MP 1.6
HeHusl. HepaBeHCTBO, penieHne HepaBeHcTBa. MeTo HHTEpBaJIOB.
2| llpumeHeHue 1podeid U MPOLEHTOB /IJIsl PellleHUus] MPUKJIATHBIX 32/1a4 U3 Pa3IHIHBIX 2
oTpaciel 3HaHUH U peanbHOH KU3HU. Perienue nensix 1 IpoOHO-pallMOHANIBHBIX ypaBHE-
HUW U HEPABEHCTB.
2. ®ynkuun u rpagpu- | Copep:kanue yuedGHOro MaTepuaJia 2
ku. Crenens ¢ nenbiM | 1| @yHkuus, cnocodsl 3aaanusa GpyHkuuu. Bzanmao obparaeie pynkun. ['papux  dyHk- 2 ITP 3, JIP 1.6, MP 1.6
nokasaresieM . O6nacTh ornpeneseHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynu ¢ynkuuu. [Ipome-
JKYTKH 3HAKOMOCTOSTHCTBA. YETHBIC M HEUETHBIE (DYHKITHH.
IIpakTH4eckoe 3aHsATHE
1| Ucnoab3oBaHue noaxoasiuieil Gopmbl 3anMcH JedCTBUTEIbHBIX YHCE /IS pEIIeHUS 2 ITp 3, JIP 1.3, MP 1.8
NPaKTUYECKUX 3a/1a4 U PEACTABICHHUS TaHHBIX.
2| Crenens c nenbiM nokaszaresneM. CtangapTHast popma 3ancu AeHCTBUTENFHOIO YHCIA. 2

Crenennast GyHKIHS C HATYPAJIBHBIM U IEJIBIM MOKa3arenaeM. E€ cBoiicTBa u rpaduk.
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3. Apudpmernueckuii | ConepkaHue y4eOHOro MaTepuaia 2
KOPCHb 1| Apudmernyecknii KopeHb HATypajabHOH crenmeHd. JleiicTBusa ¢ apudmMeTndecKUMH 2 ITp 1, JIP 1.2, MP
n—oi crenenu. Uppa- KOpHAMHU N—0ii ctenenn. CBoMCTBa U rpauK KOpHs N-0i1 cTeneHu 1.12
[IUOHAJIbHBIE ypaBHE-
HHS M HEpABEHCTBA IIpakTHYeckoe 3aHATHE 6
1| ApudmMernyeckuii KOpeHb HATypajibHOW cTemeHH. J[elicTBUSA ¢ apupMETUUYESCKHUMHU 2 ITP 1, JIP 3.1, MP
KOPHSIMH N—OW CTEIICHH. 1.14
2 | CpoiicTBa 1 rpaduk KOpHsS N-OH CTEMCHHU. 2
3| Pemenne nppanoHaabHbIX YpaBHECHUN 1 HEPABEHCTB. 2
4. ®opmyisl Tpurono- | CoaepskaHue yueOHOro matepuasa 2
metpun. Tpuronomer- | 1| CuHHYC, KOCHHYC M TAHT€HC YHCJI0BOI0 APryMeHTa. APKCHUHYC, aDKKOCHHYC U apKTaH- 2 P 1,JIP 3.2, MP 1.1
pHUYECKUE YPaBHEHUS TeHC YHMCIIOBOTO apryMeHTa. TpUTOHOMETpUYecKas OKPYXHOCTh, ONpPEesIeHHE TPUTO-
HOMETPHUYECKHUX (DYHKIMH YUCIOBOTO apryMEHTAa.
IIpakTHYeckoe 3aHATHE 4
1| OcHoBHbIe TpuroHoMerpuueckue (opmy.abl. [IpeoOpazoBaHne TPUTOHOMETPUUYECKUX 2 IP 1, JIP 3.3, MP 2.1
BBIPKEHUM.
2 | Pemienue TpUroHOMETpUYECKUX YPaBHEHHH.
5. IlocnenoparensHo- | Cogep:xanue y4eGHOro MaTepuasia
CTH 1 Hporpeccnn 1| HocienoBaTeJbHOCTH, CIIOCOOBI 3a/IaHNUS MOCJIe0BaTeIbHOCTeH. MOHOTOHHBIE TTO- TP 4, JIP 3.4, MP 1.3
CJIeZIOBAaTENILHOCTU. ApH]MeTHdeckass M TIeoMeTpuueckas mporpeccuu. beckoHedHO
yObIBaromas reoMmerpudeckas nporpeccus. CyMma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPH-
4yecKoil nporpeccun. @opmyiia CI0KHBIX POLIEHTOB.
IpakTHYecKoe 3aHATHE 2
1 ‘ Vcnonp30BaHne IPOrpeccuy sl peIeHMs] peasIbHbIX 3a/1a4 MPUKJIAJHOTO XapakTepa. 2 ITP 4, JIP 4.1, MP 3.2
6. [ToBropenue, 0000- | IlpakTHUYecKoe 3aHSATHE 2
nieHue, cucreMarusa- |1 | OcHOBHBIE TOHATHS Kypca anreOpsl W Hadan marteMaThdeckoro anamms3a 10 kiacca, 2 [P 1, ITP 2, TIP 3, ITP

WS 3HAaHUU

000011IeHrE U CUCTEMATH3AaLM 3HAHUHA.

4,JIP 5.2, MP 2.3

TEOMETPUSI (34 u)

1. Beenenue B ctepeo-
METPHIO

Coaep:xanue yueOHOro MaTepuaJia

1

OcHOBHbIE MOHATHSI CTEPEOMETPHHU: TOYKA, TPsMasi, TUNIOCKOCTh, POCTpaHCcTBO. [Ipa-
BUJIa M300paKeHHUS Ha PHUCYHKax: M300pa)KeHUS IJIOCKOCTEH, MapauleibHBIX MPSMBIX
(oTpe3KoB), cepeMHBI OTpe3Ka. [IoHITHS: mepecekaromuecs MIOCKOCTH, epeceKaroIe-
sl IIpsiMasi M TUIOCKOCTh. 3HAKOMCTBO ¢ MHOTOTPaHHUKAaMH, U300payKeHHEe MHOTOTPaHHU-

[P 10, JIP 5.1, MP
1.7
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KOB Ha PUCYHKAaX, Ha IPOEKLMOHHBIX yepTekax. HauanbHble cBeieHHs 0 KyOe U mUpaMu-
Ie, X pa3BépTKu 1 Mojaenu. CeueHuss MHOTOIpaHHUKOB. [loHATHE 00 akCHOMAaTHYeCKOM
IIOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

IIpakTHYyeckoe 3aHATHE 4
1| OcHoBHBIE MOHSTHS CTEPEOMETPHH. 2 TP 10, JIP 6.4, MP
2| M300paxeHne MHOTOTPAaHHUKOB Ha pucyHKaX. CedyeHUs MHOTOTPAHHHUKOB. 2 24
2. llpsimble u mmocko- | Coaep:kaHue y4eOHOT0 MaTepHajia 2
CTH B IIPOCTPAHCTIBC. | 1| Biapvuoe pacrosnokeHHe OPsSMbIX B MPOCTPAHCTBE: MEPECEKAIOIINEcs, NapaienbHble H 2 TP 10, JIP 6.1, MP
ITapauieneHOCTh HE’I_ CKpEILIUBAOLIMECH IIPSIMBIE. 1.7
MBIX H IUIOCKOCTEH
IIpakTHYecKoe 3aHATHE 4
1| MapajyenbHOCTH NPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:. MapaJljIe/IbHbIE NPSIMbIE B 2 I1P 10, JIP 6.2, MP
IPOCTPAHCTBE; MapaICIbHOCTh TPEX MPSAMBIX; MApaJUIEIbHOCTh MPSAMONH M IUIOCKOCTH. 1.13
Yribl ¢ cOHANpPaBJIeHHbIMU CTOPOHAMM; Yol MEXIy IpSIMBIMH B pocTpaHcTse. [la-
paJUIeIbHOCTh IUIOCKOCTEH: MapasienbHble II0CKOCTH; CBOMCTBA MapajluleIbHbIX IJIOCKO-
CTeH.
2| Ilpocreiilme NpoCTPaHCTBEHHbIe (PUIYPHI HA IJIOCKOCTH: TETPa’ip, KyO, nmapaiuiene- 2
IIUIIE]T; TIOCTPOEHUE CEYEHU N
3. Ilepnenukynsap- | Conep:xkanue y4eGHOro MaTepuasia 2
HOCTb MPSIMBIX U TJI0C- | 1| IlepneHAUKYJIAPHOCTh NPSAMOM M IIOCKOCTHM: TEPIEHIAUKYISPHBIE NMPSMbIE B IMPO- 2 TP 10, JIP 6.3, MP 1.4,
KOCTEN CTpaHCTBE, MpsIMble MapajiesibHble U MEepHeHIUKYISPHbIE K IIOCKOCTH, NMPHU3HAK Iep- MP 2.5
IIEHIUKYJISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOPEMA O NMPSMON NEPHEHANKYIISIPHON IIOC-
KocTH. [lepreHaAuKynsap U HaKIOHHBIE: PACCTOSHUE OT TOUYKH JO MJIOCKOCTH, PACCTOSTHUE
OT MPSAMOM 10 IIIOCKOCTH.
TpakTHYecKoe 3aHsATHE 2
1| lepneHANKYJIAPHOCTh NPSIMON M MJIOCKOCTH: TEPINEHIUKYISPHBbIE MpsIMbIE B IPO- 2
CTpaHCTBE, NPSMBIC MapaUIebHbIC U MEPIEeHANKYISPHBIE K TUIOCKOCTH, [leprenauKyssp
Y HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TIIOCKOCTH.
4. Vrasl Mmexay nps- | Conep:kanue yueOHOro marepuasa 2
MBIMH 1 TITTOCKOCTAMH. | 1 | Vrapl B IPOCTPAHCTBE. YTOJI MEXIY MPSAMON M INIOCKOCTBIO; IBYTPaHHbIN YTOJ, JIH- 2 1P 10, JIP 7.1, MP 1.1,
HEWHBIN Yrojl ABYrpaHHOTO yria. [leprneHIuKyasspHOCTh IUIOCKOCTEN: MPU3HAK Iep- MP 1.3
NEHIUKYJISIPHOCTH JBYX MIockocTel. Teopema o TpEX mepreHuKyaspax.
IMpakTyeckoe 3aHsATHE 2
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JSIPHOCTH JIBYX IiockocTeil. TeopeMa o TpEX nmeprneHauKynspax.

Yribl B IPpOCTPAHCTBE. Yo MEXAY NPAMON M MIIOCKOCTHIO; ABYTPAHHBIN YIroJl, TUHEH-
HBII yroJl ABYIrpaHHOro yria. IlepneHauKynsapHOCTh IUIOCKOCTEN: IMPU3HAK NEPIECHANKY-

ITP 10, JIP 7.1, MP 2.3,
MP 3.3

5. MHOrorpaHHuKu

C

oJlcpiKaHuE yqeﬁnoro MaTepuaJia

1

ITonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHUKA, BBITYKIIBIE U HEBBI-
IIyKJIble MHOI'OTPaHHUKH; pa3BEPTKA MHOTOIPAHHUKA.

[Tpusma: N-yrosibHas MpU3Ma; I'PaHU U OCHOBAHMS IPU3MBIL; IIPsMas U HAKJIOHHAs PU3-
Mbl; OOKOBasi M MOJHas MOBEPXHOCTh Npu3Mbl. llapannenenunen, npsMOyrojbHbIM Ma-
paienenunesn U ero ceoicrsa. [lupamuaa: N-yrojapHas nupamuzna, rpaHd U OCHOBAHHE
NMPaMU/JIbl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMU/IbI; IIPaBUIIbHASL U yCEUEHHAs TUpa-
Mua. DJIEMEHTHl NpU3Mbl U nupamuibl. IIpaBuiabHBIE MHOTOIpDaHHUKH: IOHATHE IIpa-
BWJIBHOI'O MHOTOIPDAHHMKA; IIpaBUJIbHAS IIPU3Ma W IPAaBUIbHASA NUPAMUAQA; IPABHIBHAS
TpeyrojipHasl MUpaMuja U MpaBWIbHBINA TeTpasap; KyO. IlpencraBieHue o mpaBMIIBHBIX
MHOTOTpaHHHUKAaX: OKTa’Jp, AoJeKa’aAp U uKoca’p. CUMMETpHs B IPOCTPAHCTBE: CHM-
METPHUSL OTHOCUTEIBHO TOYKH, MPAMOM, INIOCKOCTU. DJIEMEHTBHI CHMMETPUM B TUPAMUJAX,
napajuieenuneax, NpaBUiIbHbIX MHOTOTPAaHHUKAX.

ITP 10, JIP 8.1, MP
2.2,MP 3.4

II

PAKTHYECKOC 3aHATHE

[EEN

BolunciieHne 3JIeMeHTOB MHOI'OI'paHHUKOB: pe6pa, JAuaroHaliv, yribl.

Ilnomaas 00KOBOI MOBEPXHOCTH M MOJHON MOBEPXHOCTH NPAMOI NPU3MBI, I1JI0IIA]b
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON PU3MBI.

3

ITnomaas 00KOBOM NOBEPXHOCTH M MOBEPXHOCTH NMPAaBUIbHON NMPAMHUbI, TEOPEMA O
Iona i GOKOBOM MOBEPXHOCTH YCEUEHHON MUpPaMUIbI

I1P 10, JIP 8.2, MP
1.8, MP 3.2

6. O0BEMBI MHOTO-
I'PaHHUKOB

IIpakTH4yeckoe 3aHsATHE

1

Ilonsitue 06 06béme. OOBEM mnupamuabl, Npu3Mbl Bpluucienne od0beMa HUPaMUJBL,
IIPU3MBL.

TP 10, JIP 8.3, MP
1.9, MP 3.1

7. IloBTOpeHue: ceve-

HpaKTI/I'{eCKOC 3aHATHEC

HHA, PaCCTOAHUA U yI- | 1| [locTpoeHHe ce4eHHit B MHOTOTPaHHHKE. ITP 10, JIP 1.3, MP
JIBI BrlunciieHre paccTosIHUNA: MEXAY ABYMS TOYKAMH, OT TOYKH 10 MPSIMOM, OT TOYKH O 1.11, MP 2.3
MJIOCKOCTH; MEXTY CKPEUTUBAIOIIUMHUCS TPSIMBIMH.
2 | Bolunc/ieHre yIiioB: MEXIy CKPEIIUBAOIIUMUCS MPSIMBIMU, MEXKY MPSIMON U TUIOCKO-
CTBIO, IBYT'PAHHBIX YIJIOB, YTJIOB MEXAY MIOCKOCTSIMHU.
BEPOSITHOCTb 1 CTATUCTHKA (16 u)
1. IlpencraBnenue \ IIpakTH4Yeckoe 3aHATHE
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JaHHBIX W OIIMCATCJIb-
Hasa CTaTUCTHUKA

IIpeacraBiieHHe JaHHBIX ¢ MOMOIIbI0 Tabaun u auarpamm. CpemnHee apudmeTnde-
CKO€, MeaHa, HanOoJbIIIee U HAUMEHbBIIICE 3HAYCHMS, pa3Max, TUCTIEPCHUs, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HaOOpOB.

[1P 12, JIP 6.3, MP 2.1,
MP 1.14

2. City4aifHbI€ OIIBITHI
U CIIy4aliHbIe COOBITHS,
OTIBITHI C PABHOBO3-
MOXHBIMH 3JIEMEHTap-
HBIMU UCXOJaMHU

PAKTHIECCKOC 3AaHATHUEC

CayuaiiHble IKCIIEPUMEHTHI (ONBITHI) M CJy4YaiiHble COOBITHSI. DJIEMEHTApHBIC COOBI-
Tus (ucxonanl). BepossTHOCTH citydaifHOro coObiTHsA. BeposaTHOCTH COOBITHI B OIBITax ¢
PaBHOBO3MOXHBIMU JJIEMEHTApPHBIMU COOBITUsAMU. [IpakTHueckas paboTa ¢ UCIOIB30Ba-
HUEM DJICKTPOHHBIX TaOJIUII.

ITP 12, JIP 5.1, MP
1.10, MP 3.2

3. Omnepanuu HaJ co-
OBITUSIMH, CIIOKCHHUE
BEPOATHOCTEM

Conep:kanue y4eOHOT0 MaTepHuaa

1

Onepanuu HaJ cOOLITUSIMU: TepecedeHne, 00beIMHeHUe COOBITHIL, MPOTHBOMOJIOMK-
Hble co0bITUs. [lnarpammel Ditiepa. DopmMyra ClI0KEHUS! BEPOSITHOCTEH.

I1p 12, JIP 1.6, MP
1.4, MP 3.3

4. YcnoBHas BeposT-
HOCTB, JIEPEBO CIy-
YaifHOTO o1bITa, (Oop-
MyJia ITOJIHOM BEPOSIT-
HOCTH U HE3aBHUCHU-
MOCTb COOBITUI

Coaep:xanue yueOHOIro MaTepuaJia

1

YciaoBHAsA BEPOATHOCTb. Y MHOKEHHUE BEPOSITHOCTEN. J[epeBO Ciay4allHOrO SKCIEPUMEH-
ta. @opMyIia MoJaHOM BepoATHOCTU. HezaBucumelie cOOBITHS.

I1P 12, JIP 5.1, MP
1.1, MP 3.1

5. DieMeHThl KOMOU-

Coaep:xanue yueOHOro MaTepuaJia

HATOHKH 1| KomOnnaropHoe npaBujo ymHo:kenus. [lepecranoBku u daxropuan. Yucno couera- ITP 12, JIP 6.2, MP
Huil. Tpeyroapauk [Tackans. @opmyna OuHoma HeroToHa. 1.2, MP 3.3
IIpakTH4yeckoe 3aHsATHE
6. Cepun nocnenoBa- | 1| BuHAPHBIA Cay4aiiHbIi ONBIT (MCNBITAHKE), ycleX ¥ Heydaua. He3aBucumble MCIIBI-

TEIIbHBIX UCITbITAHUMN

taHus. Cepusi HE3aBUCUMBIX MCIIBITAaHUM 10 nepBoro ycnexa. Cepus HE3aBUCUMBIX UCIIBI-
taHui bepuymnu. [Ipaktuueckas paboTa ¢ MCHOIB30BaHUEM JIEKTPOHHBIX TaOIUIL.

I1P 12, JIP 3.2, MP
2.1,MP 1.8

7. CydaiiHble Belu-
YHMHBI U pacIpesene-
HUSI

Coaep:xanue yue0HOro MaTepuaJia

1

Cayuaiinas BeqmumnHa. Pacnpenenenue BeposiTHOCTEN.
Juarpamma pacnpenenenuss. CyMMa M IPOU3BEJEHUE CIy4daillHBIX BeIW4YMH. [Ipmumepsr
pacipeneneHnid, B TOM YHCIIe TEOMETPUYECKOE U OMHOMHAIIBHOE.

I1P 12, JIP 6.4, MP
1.3, MP 3.4

8. IloBTOpenue, 0600-
[eHUe, CUCTeMaTH3a-
WS 3HAHUU

HpaKTH‘IeCKOC 3aHATHC

1

OnucareabHasi craTucTuka. CiydaiiHble OMBITHI U BEPOATHOCTH CIy4YallHBIX COOBITHH.
Omnepanyu HaJ COOBITUAMHU. DJIEMEHThl KOMOMHATOPHKH, CEPUM HE3aBUCHMBIX HCIIBITa-
HUM.

ITP 12, JIP 4.1, MP
2.3, MP 1.13
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Il cemectp (50 Teopum, 84 mpaKkTHKH)

AJITEBPA U HAYAJIA MATEMATHUHYECKOI'O AHAJIU3A (74 1)

Conep:xanue yueOHOro MaTepuaJia 6
1| Crenenn ¢ paunmoHaJbLHBIM NoKa3arejeM. CpoiicTBa crenenu. [IpeobpasoBaHue Bbipa- 2 [P 5. [IP 6. [IP 7. [IP
1. Crermens ¢ pamuo- YKEHUU, COIepkKAIINX PAllMOHAIbHBIC CTEIICHHU. 3 J’IP 8.3, MP ]’_ 4
HATBHBIM TTokazaTe- | 2| TIoKa3aTeabHas GyHKuus, e€ cBOiCTBA U rpaduK. 2 ’ MP,Z 5 ’
nem. Tokaszarensuas | 3| I1okazaTeabHble ypaBHEHHS H HEPABEHCTB. 2 '
dyukiws. [Tokasa- IIpakTHYecKoe 3aHATHE 8
TenbHble ypapHenns u | 1| CTeleHb ¢ panHoHAILHBIM MoKa3aTeneM. CpoiictBa crenctu. [IpeoGpasosannue Bbipa- 2
HEPaBEHCTBA YKEHUI, CoIep KallluX pallMOHaJIbHbIE CTETICHHU. I1P 5, ITP 6, ITP 7, TIP
2 | Iloka3aTeabHasi QyHKIUs, €€ CBOIiCTBAa M rpaduK. 2 8, JIP 1.2, MP 2.3,
3| PemeHne nmoka3areibHbIX YPABHEHHId. 2 MP 3.4
4 | PemeHue MoKa3aTeJIbHBIX HEPABEHCTB. 2
Coaep:xanue yueOHOro MaTepuaJia 6
1| Jlorapu¢pm umcaa. [lecatuynbie U HaTypajbHble jJorapudmsl. [IpeoOpa3oBanue Bbipa- 2
YKEHUH, COIepKAIIHNX JIorapru(MBbI. I1P 6, ITP 7, IIP 8, JIP
2| Jlorapudmuyeckue ypaBHeHHs 1 HEPABEHCTBA. 2 4.1, MP 1.3, MP 2.3
3| Jlorapudmuueckasi pyHKuusl, e€ cCBoOiicTBa M rpauk. 2
TpakTHYecKoe 3aHsATHE 10
2. Jlorapupmuueckass | 1| Bolunciienne u cpaBHenue Jorapudmos. Haxoxaenne 3Hauenuii orapudma mno mpo- 2
(yuxims. Jlorapud- U3BOJILHOMY OCHOBaHuIo. Ilepexoa oT ogHOro ocHoBaHMs K Apyromy. Jlorapudmupona-
MHUYECKHE YPABHEHHS U HUE U MOTEHIMpPOBaHUE BbIpakeHUH. [IpnOamkeHHble BHIYUCICHUS U PEIICHUs PUKIIaI-
HEPaBEHCTBA HBIX 3a]1a4.
2| MocTpoenue rpagukoB Jorapupmuyecknx GyHKIHU ¢ pa3HbIM OCHOBAHHEM JIOTa- 2 ITP 6, ITP 7, TIP 8, JIP
pugma. 5.2, MP 1.11, MP 2.2
3| Pemenne JorapupMuvecKux ypaBHEHHId. 2
4 | Pemienue JiorapuMu4ecKuxX HepaBeHCTB. 2
5| CamocrosnTeabHasi padora mo teme «IlokazarenbHass m Jorapupmuyeckass QyHK- 2
AW,
3. Tpuronometpuue- | CoaepxxaHue y4eOHOIro MaTepuaia 2
ckue QyHkiuu 1 ux | 1| Tpuronomerpuyeckue (pyHKIMHU, UX cBoiicTBa M rpaduku. [Ipumeps! TpUroHOMeTpH- 2 I1p 7, ITP 8, JIP 7.1,
rpa¢uku. TpuroHo- YECKUX HEPABEHCTB. MP 1.12, MP 2.4
METpHUYECKUE HepaBeH- | IlpakTH4yeckoe 3aHsITHE 4
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CTBa

1| Tpuronomerpuyeckue (PyHKIHH, UX cBOMcTBA U rpaduku. [Ipumepsl TpuroHOMeTpH-
YECKUX HEPABEHCTB.

ITP 7, ITP 8, JIP 6.2,

2 | CamocrosiTejibHas padoTa mo TeMe « Tpuronomerpudeckue pynkuum». O6o0meHue, 2 MP 3.1, MP 1.7
CUCTEMATH3alMsI U KOPPEKIIMSI 3HAaHUM.
Conep:kanue y4eOHOT0 MaTepHuaJa 6
1| IMpousBoanas. [IpousBognas creneHHoil pynkuuu. llpaBuna nudpdepeHuupoBanus. 2
2| HenpepsbiBHble GyHKIMU. MeTO MHTEPBAJIOB JUIsl pelIeHUs HepaBeHCTB. [IpousBoaHast 2 [IP9 JIP 8.3. MP
¢yukimu. [eomerpuueckuii U GU3MIECKUN CMBICIT IIPOU3BOIHOM. 2?1, MP 3.'2
3| IlpumMeHeHHe MPOM3BOAHOM K MCCJIEI0BAHMIO (PYHKIIMIT HA MOHOTOHHOCTh U DKCTpE- 2
MyMbl. Haxosxenre HanOobIIero 1 HAaMMEHbBIIET0 3HaYeHNUs (DYHKIIMU Ha OTPE3KeE.
4. llpoussonnas. lpu-
MEHeHHE TPOH3ROIEOMH IIpakTH4eckoe 3aHATHE 8
1| ITpou3BoaHbIe jIeMeHTAPHBIX (PYHKIUIA. 2
2| IIpou3sBoaHasi CyMMbI, MPOU3BEAEHNS, YACTHOTO (PYHKIHIA. 2
3| [IpuMeHeHUe MPOU3BOIHO¥ /IJIsl HAXOKIEHHSI HAUJIYYIIEro peleHusi B MPUKJIATHBIX 2 [P 9, JIP 3.2, MP
3a/1a4ax, JUIs ONpeJieIeHus] CKOPOCTH MpoLecca, 331aHHOro (hopMyJIol WK TpapUKOM. 12,MP 19
4| CamocrosiTesqibHasi padora mo teme «IIpon3BoaHast U ee reOMeTPHYECKHIT CMBICII». 2
O60011eHne, CHCTEMAaTH3aUs M KOPPEKITUS 3HAHUH.
Coaep:xanue yueOHOro MaTepuaJia 6
1| ITepBooOpa3nas. [IpaBuna HaxoxeHUs nepBooOpa3Hoi. Tabauua nepBooOpa3HbIX. 2
2| Bblunciaenue uHTerpanoB. Teopema Hprorona—JleitOnuna. MHTerpan, reomerpuue- 2
CKUM M (PU3NYECKUI CMBICII HHTErpaa. TP 9, JIP 3.4, MP 2.3
5. UnTerpan u ero 3| IlpuMeHeHMe onpeaeIeHHOT0 HHTerpaJa. [IpuMeHeHe onpeaeaeHHOro MHTerpana asis 2
IIPUMEHEHHUS HAXO0X/ICHUs IJIOLAAN KPUBOJIMHEHHON Tpamnenuu. [IpuMepsl npuMeHeHus UHTerpajga B
(bu3uKe U TeOMETPUH.
IIpakTHYeckoe 3aHATHE 4
1| WuTerpaa u nepsoodpaznasi. 2 P 9, JIP 1.2, MP
2| Boruuciaenue nuaterpaja no ¢popmyiae Horworona—Jleiionumna. 2 1.3, MP 1.14
Coaep:xanue yueOHOIro MaTepuaJia 2
1| CucremMsbl JMHEHHBIX YpaBHeHHMil. CHCTEMBI U COBOKYITHOCTH LIEJBIX, PAl[UOHAIbHBIX, 2 Ip 7, JIP 1.6, MP
6. CHcTeMbl ypaBHe- VppalMOHATIBHBIX, IOKA3aTEIbHBIX, JIOTAPU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB. 1.1, MP 3.4
HH IIpakTHyeckoe 3aHATHE 6
1| Cucrembl JUHeHHBIX ypaBHeHHUIi. PenieHrne MpUKIaHbIX 3a/1a4 C TTOMOIIBIO CHCTEMBI 2 I1P 7, JIP 3.4, MP

JIMHEUHBIX ypaBHeHI/II\/’I. CucreMsl COBOKYIMTHOCTH MLECJIBIX, pallMOHAJIIBHBIX, HPPAlHno-

2.3, MP 3.4
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HAJIbHBIX, TOKA3aTeIbHbBIX, JOTapU(PMUUECKUX YPAaBHEHHUIN U HEPABEHCTB.

2

HUcnonb3oBanue rpagukoB GyHKIUM 11 pellleHUs] YPABHEHUA M CHCTEM.

3

I[IpumeHeHne ypaBHeHHil, CHCTeM U HEPABEHCTB K pelIEHMI0 MATEeMAaTHYeCKHUX 3a-
a4 ¥ 33124 U3 PA3JIMYHbIX 00/1aCTeil HAYKH U PeajibHOM "KU3HH.

7. HatypasbHble U Lie-
Jble Yucla

Conep:kanue y4eOHOT0 MaTepHuaJa

1

HartypaJabHble U nejble Yucia B 33/1a4axX U3 peajibHoOM sku3HM. [IpuzHaku 1enuMocTi
LEJIBIX YUCEII.

ITP 6, JIP 8.1, MP 2.3,
MP 1.13

IIpakTn4yeckoe 3ansiTHe

1

HartypaJabHble U nejble Yucia B 33/1a4axX U3 peajabHoM sku3HM. [IpuzHaku 1en1uMocTi
1EJIBIX YUCEII.

ITP 6, JIP 5.2, MP
2.5, MP 3.1

8. IloBTOpenwue, 0600-
[IeHHe, CUCTEMAaTH3a-
U 3HAHUH

IIpakTH4yeckoe 3aHATHE

1

OcHOBHBIE MOHATHS Kypca ajaredpbl 1 Ha4aJl MaTeMaTH4YeCKOro aHaJIu3a, 00001e-
HHe U cucTeMaTu3anus 3Hanuii. CaMmocrosiTeJibHas padora.

ITP 6, ITP 7, ITP 8, I1P
9,JIP 8.2, MP 2.4,
MP 1.10

T'EOMETPUS (44 u)

1. Tena BpamieHus

Coaep:xanue yueOHOro MaTepuaJia

1

Cdepa u map: ueHTp, paguyc, JMaMeTp; IIOMaab MOBepXHOCTH ceprl. B3anmuoe pac-
HOJIOXKEHHE Cephl U INIOCKOCTH; KacaTelIbHas TNIOCKOCTh K cepe; mIomanb chepsl.
N306paxenue chepsl, mapa Ha miaockoctu. CeyeHus mapa.

Huauuap: ocHOoBaHMs U OOKOBasi MOBEPXHOCTh, 0Opa3yrolas U OCh; MIIOMIAIs OOKOBOM
Y TIOJIHOW ToBepXxHOoCTU. M300pakeHne MUIMHApPA Ha MIIOCKOCTH. Pa3BEpTka munuHapa.
Ceuenus nunuHapa (IIOCKOCTHIO, MapayIeNbHON WM NEPIEeHIUKYISIPHOW OCH ITHIUH-
npa). Llunmuaapuyeckas moBEpXHOCTh, 00pa3yroue MIIMHIPUIECKON MTOBEPXHOCTH, OCh
LHAJIMHIPUYECKON NTOBEPXHOCTH.

Konyc: ocHoBaHnue u BepinHa, o0pa3yromas U OCh; IUIONIAAh OOKOBOM M TIOJHOMW TO-
BEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yollire U BbICOTa; OCHOBAaHUS U OOKOBas MOBEPX-
HOCTh. KoHHMUYEcKasi MOBEPXHOCTh, 00pa3yroIIre KOHMUYECKOW MOBEPXHOCTH, OCh M BEp-
[IMHA KOHHYECKON moBepxHOcTU. M300pakeHNe KOHyca Ha miaockocTu. Pa3Béprka Ko-
Hyca. CedueHus KoHyca (IJIOCKOCTBIO, MapajieIbHOW OCHOBaHHIO, U IIOCKOCTBIO, TPO-
XOJISIIIEeN Yyepe3 BEPIINHY).

4

KoMOuHanus Tes BpamieHuss ¥ MHOTOIPAHHMKOB. MHOIOrpaHHUK, ONTMCAHHBIN OKOJIO
cdepsl; chepa, BOMCaHHAS B MHOTOTPAHHUK WJIM B TEJIO BPAILLICHHUS.

ITp 11, JIP 1.1, MP
1.3, MP 3.1

HpaKTH‘IeCKOC 3aHATHC

1 ‘ Boruunciienue paauyca, niiomajam cedeHnst M IO NOBEPXHOCTH cepbl.

ITP 11, JIP 5.1, MP
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2| BoluncieHne BBICOTHI, paanyca, MJIOMAAN OOKOBOI M MOJHOW MOBEPXHOCTH UJIHH- 2 1.10,MP 2.2
Apa
3| BplunciieHHe BBICOTHI, paanyca, NJIOIAIH 00KOBOW M IMOJHOH MOBEPXHOCTH KOHY- 2
ca.
4| KoMOUHAIMSA TeJ BpalleHusi ¥ MHOTOrPAaHHUKOB. MHOTOIrpaHHUK, ONMMCAHHBIA OKOJIO 2
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK WM B TEJIO BPALICHUS.
Conep:kanue y4eOHOTr0o MaTepHuaa 2
1| Mousitue 06 00BEéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenn. OOBEM IUIMHIPA, KOHYCA. 2 P 11 JIP 8.3. MP
O0béMm mapa u mwiomaas cepsl. [TogooHbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXTY ’ 13 Y
TJIOMIA IIMU TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJL. '
) IIpakTHyeckoe 3aHATHE 8
2. O6bEmbI Te 1| O0BEM NPAMOYIoaLHOr0 NapaLiesenunena. 2
2| O0beMbl NPSAMO¥i IPU3MbI M IIWIHH/PA. 2 TP 11, JIP 3.3, MP
3| O0béMBI HAKJIOHHOI MPU3MBI, MUPAMHUIBI U KOHYCA. 2 1.12, MP 2.5
4| O0bém mapa u mjiomaab chepsol. 2
Coaep:xxanue yueOHOro MaTepuaJia 4
1| BekTOp Ha MJIOCKOCTH U B NMpocTpaHcTBe. CIIOKEHUE W BRIYUTAHUE BEKTOPOB. Y MHO- 2
JKEHHE BEKTOpa Ha yucio. Pa3noxeHnune BekTopa mo TpéM HEKOMILIaHAPHBIM BEKTOPAM. P11 7P 2.1 MP
2| MpaBuiao nmapaienenunena. [IpsMoyroibHas cucTeMa KOOPAWHAT B TPOCTPAHCTBE. 2 5 é MP 3 ’1
Koopaunater Bektopa. Ilpocteifmne 3amaun B KOOpAuHATaX. YTOJN MEXAY BEKTOPaMHU. o '
3. BexTopsl 1 Koop/m- CxaJsIpHOE MPOU3BEICHUE BEKTOPOB.
HATbl B IIPOCTPAHCTBE | [IpakrHyeckoe 3aHsTHE 8
1| Pemenne 3a1a4, CBSI3AHHBIX C MPHMEHEHHEM MPABWJI 1eHCTBHIA ¢ BEKTOPaMH. 2
2| BbIuHc/IeHUE YIJIOB MEKIAY NPSIMbIMH M IJIOCKOCTSIMH. 2 TP 11, JIP 6.3, MP
3| KoopanHaTHO-BeKTOPHBIl MeTO/I MPH PellIeHNU TeOMETPHYECKHUX 3a/1a4. 2 1.6, MP 3.2
4| CamocrosiTebHas padoTa mo TeMe «MeTo KOOPANHAT B IPOCTPAHCTBEY. 2
IIpakTyeckoe 3aHsATHE 6
4. Tlosropenue, 0606- | 1| OcnoBHbIe GUrypbl, GpakThl, TEOPEMBbI Kypca MIAHUMETPUH. 33/1a4H [UIAHUMETPUH U 2
IICHUE U CUCTEMATH3a- MCETOZIbI UX PCLICHHUA. ITP 11, JIP 7.1, MP
L1 3HAHUH 2| OcHoBHbIe GUrypsl, pakThl, TEOPEMbI Kypca cTepeoMeTpHHU. 3aa4u CTEPEOMETPUH U 2 1.7, MP 3.4
METO/IbI HX PEIICHUSI.

22




3| CamocTosiTeJibHAsA padoTa Mo Kypcy reoMmeTpusi. 2
BEPOSITHOCTb U CTATUCTHUKA (16 4.)
Coaep:xanue yueOHOT0o MaTepHuaJia 2
1| Ilpumepsl NPpUMEHEHHUSI MATEMATHYECKOT0 OKUIAHUs (CTpaxoBaHUe, JoTepes). 2 P 13 JIP 1.2. MP
1. MaTtemaTuyeckoe MaremaTnuecKoe OKHIAHUE CYMMBI CIIyYalHBIX BEJIMYMH. MaTeMaTHuecKoe OKHIAHUE 1 EL MP 3 Z’I.
OKUJIaHUE CITyYaiiHOM F€OMETPUUYECKOT0 M OMHOMHAJILHOTO PacIpe/IeIeHHI. o '
BEJIMYUHBI IIpakTHyeckoe 3aHATHE 2
1| Pemenue 3a1a4 HAa IPUMEHEHUSI MATEMATHYECKOTO OKUTAHUS. 2 I1P 13, JIP 3.2, MP
1.2, MP 3.4
Coaep:xanue yueOHOTro MaTepuaJia 2
1| ducnepcusi 1 CTaHJAapPTHOE OTKJOHeHHe. /lucnepcr reoMeTprUIecKoro 1 OMHOMHUAIb- 2 ITP 13, JIP 5.1, MP
2. Jlucriepcusi v CTaH- 15 MP 31
JAPTHOE OTKIOHEHIE HOTO PacIpeesICHHsL. 5, .
e T — IIpakTHyeckoe 3aHsATHE 2
1| INpakTHyeckas padoTa ¢ UCMOJIH30BAHHEM IJTEKTPOHHBIX TAOJIHII. 2 I1P 12, I1P 13, JIP
6.2, MP 2.1, MP 1.14
T T — IlpakTHyeckoe 3aHATHE _ _ 2
cen 1| 3axkon Oonbmux yuces. Boibopounsiii meton uccnenoBanuil. Ilpaktuueckas padota ¢ 2 I1P 12, 1P 13, JIP
HCITOJIb30BAHUEM JJICKTPOHHBIX TAOJIHII. 8.1, MP2.2 MP19
4. Henpepbieabie cny- | Cogepxkanue y4eOHOro MaTepuajia 2
YallHbIE BEJIMYHUHBI 1| IIpumepsbl HenpepbIBHBIX CAYyYaHHbIX BeJUYMH. OYHKIUS UIOTHOCTH pacHpe/IesIeHus. 2 TP 13, JIP 1.3, MP
(pactpenenenust) PaBHOMEpHOE pacnpeieIeHHe U €ro CBONCTBA. 1.3, MP 3.2
IIpakTHyeckoe 3aHATHE 2
5. HopmanbHoe pac- | 1| 3agaumn, npuBoasinmiae K HOPMAJIbHOMY pacnpeneaeHnr0. OyHKIUS TIOTHOCTH U 2 IIP 13 JIP 4.1 MP
npeneneHue CBOICTBa HOpMaJIbHOTO pacnpenenenus. [IpakTuueckas paboTa ¢ UCIOJIB30BAHUEM AJIEK- 5 '5 MP 3 ’3
TPOHHBIX TaOIUII. - ’
TpakTHYecKoe 3aHsATHE 2
6. [osTopere, 0000- 1| IMpeacrap/jieHHe JAHHBIX C MOMOIIBIO TA0JMI] M IHATPAMM, OIMCATEIbHAS CTATHCTH- 2
HICHHE 1 CHETeMATH3a- Ka, OMBITHI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMHU COOBITHSIME, BBIYUCICHHUE BEPOSTHO- 1P 12, Tip 13, JIP
1S 3HAHUH i . i 6.4, MP 1.12, MP 3.4
creit coOprTuii. CamocTosiTenbHas padoTa.
BCEI'O 216
UTOIro 216
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3. YCJIOBUA PEAJIM3BALINU ITPOT'PAMMBI YYEBHOI'O ITIPEJIMETA
3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecre4yeHn 1o

Jns  peanuzanuy  MpOrpaMMbl  y4eOHOTO TpeaMeTa MPEayCMOTPEHBI CIIEAYIOIIHE
CHelHalIbHbIe TOMEIICHUS.

Kaouner "Maremaruka'(aya. 232, yueOusiii koprnyc Ne 1). Kabuner mpeaHa3HadyeH
JUTS TIPOBEJICHUSI TEOPETHUECKUX W MPAKTUYCCKUX 3aHATUH, MPOBEACHUS TEKYIIETO KOHTPOIS U

HpOMeX(YTOqHOﬁ aTTeCTalMy, I'PYIIIOBBIX U MHAUBHUAYaAJIbHBIX KOHCYHBTaHHﬁ.

IlepeyeHb Mebesi U Y4eOHOT0 000py/10BaHNsI KaOWHeTa Ha 25 MeCT:

1. Kademnpa.

2. [Tapra yueHnveckasi.

3. Crou u1st IpenojaBaTels.

4, CTyn y4eHUYECKHM.

S. [Mxad.

TexHnuyeckue cpeacTBa 00yYeHHUsI:

1. KoMriuiekT MybTUMETuHOTO 000py10BaHU (IIPOCKTOP+IKpaH).
2. Kommbrorep.

3. KoMIutekc MHTEpaKTUBHBIN.

IIporpammuoe ob6ecneuenne. Microsoft Windows 7, Microsoft Office 2007,
SmartNotebook, Mozilla Firefox.

Y4ebH0-MeTOANYECKOE OCHAILCHHE:

1. Habop uepTekHbIX HHCTPYMEHTOB I pabOThl y TOCKH.
2 Habop MaremaTtnueckux TaOImIl.

3. Monenu reoMeTpudecKux Quryp.

4 Meroanyeckue MaTepHalbl.

Kaacrep mexaucuunimHapHoil mpakTuyeckoii moaroroBku (xabuner 209, ydeOHBII
kopryc Ne 3). VueOHast ayaAuTOpus MpeHa3HauYeHa /TS MPOBEICHUS TEOPETUUSCKUX M TPAKTH-
YECKMX 3aHATUMN, IPYIIIOBBIX M MHIAUBUIYAIBHBIX KOHCYJIBTALIMHI, TEKYIIETO U UTOIOBOIO KOH-
TPOJIA.

Oo6opynoBanune yueOHOro KabMHeTra
1.Crox yuenuveckuii 26 mmir.
2.Cron npenojaBarenbckuii 1 mr.

3.CTyn yueHHUECKUN 27 .
4.Ctyn npenofaBarenbckuii 1 mr.
5.Cton ¢ Tymboit 1 .

YueOHO-HATIAAHBIE TIOCOOUSA
1. 3amanus Ha KapTOYKaX JUISl TEKYIIETO U PyOEKHOTO KOHTPOJISL.

Texnuueckue cpeacrea o0y4eHus

1. Tlanenb UHTEpaKTUBHAS
2. HoytOyx
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JL1s1 caMOCTOATEJIBbHOM Pa0oThl 00y4arIMXCs UMEETCS YUTAIBHBIN 3a11 (MEUaTeKa) C BBIXO-
noM B ceth uHTEpHET (Aya. 111 yueOnsrii kopryc Nel).
1. OobopynoBanmue:
1.1. Konuentpartop D-Link 16-port,
1.2. Cepgep Fujitsu RX100S7,
1.3. Konmposanbubiii ammapar Canon ir2520 (¢popmar A3),
1.4. ITpunTep nazepusiii Kyocera FS-1120DN,
1.5. IlpuHTEp IBETHOMH,
1.6. MonwuTop 19" LCD LGM-W1934S BN (5 mit.),
1.7. MouuTop ASUS 17" LCD (1 mir.),
1.8. MounuTop 19” topview A1981WX (4mit.)
1.9. Cucremnsiii 6510k Intel Celeron 430 (7 mrT.),
1.10. Cucremusiii 610k Intel Celeron 430 1800/ DIMM 1Gb/HDD 160Gb,
1.11. Cucremnsiii 0mok Intel Core i5 4096, 500Gb DVD-RW,
1.12. CtoJibl KOMITBIOTEPHBIE,
1.13. CToJ1bl KOMIIBIOTEPHBIE YTJIOBBIC C TyMOaMH,
1.14. Crynbs, mkad,
1.15. Cremnax i1t JUCKOB.
2. IIporpammHoe oGecnieyeHue:
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. UudopmannonHoe odecriedeHue 00yueHust
Ilepedyenn y4eOHbIX n3aaHuii, UHTEpHET-peCypCcoB, JONMOTHUTEILHOM JIUTEPATyPbI

Jis peanu3anuu mporpammbl OMOIMOTEYHBIH (QOHA 00pa30BaTENbHOM OpraHU3aLUU
UMeEeT T[eYaTHbIe W/WIKM JJIEKTPOHHbIE O0pa3oBaTeibHble M HMHPOPMALMOHHBIE PECYPCHI,
pEeKOMeH1yeMble [l UCTIOIb30BaHUs B 00pa30oBaTeIbHOM Mpoliecce

DJIeKTPOHHBIE U3IaHUS

1. Mep3nsk, A. I'. Marematuka. Anredpa u Hadajna MaTeMaTuueckoro aHanuza: 10-
i kmacc: yrimyOnéHHblii ypoBeHb: yueOHuk / A. T'. Mep3nsk, 1. A. Hommuposckuii, B. M.
[TonsikoB; mon pemakimeit B. E. [Togonsckoro. — 7-e usg., crep. — Mocksa: [Ipocemienue,
2023. — 476 c. — ISBN 978-5-09-103607-7. — Texkcr: aiexkTponnslii // JlaHb: 371€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/334469 (nmata oOpamieHus:
16.02.2025). — Pexum gocTyra: Ijs aBTOPHU3. TOIb30BaTEIIEH.

2. Mep3nsik, A. I'. Maremaruka. Anrebpa 1 Hayana MaTeMaTH4ecKoro aHanuza: 11-
i knacc: yrnyonéHHeli ypoBeHb: yueOHHMK / A. I'. Mepsnsk, . A. Homuposckuii, B. M.
[Tonsxos; mon pemakmueit B. E. [logonsckoro. — 6-e uzga., crep. — Mocksa: [Ipocemienue,
2023. — 412 c. — ISBN 978-5-09-103608-4. — Texkcrt: ameKTpoHHBIN// JlaHb: 3IEKTPOHHO-
oubnmuoreuynass cucrema. — URL: https://e.lanbook.com/book/334472 (mata oOpamieHus:
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3. Mepsnsk, A. I'. Maremartuka. ['eomerpus: 10-i kmacc: yrinyOn€HHBIA ypOBEHbB:
yuebnuk / A. I'. Mepsnsak, . A. Homuposckuii, B. M. Ilonskos; mox penaxmueir B. E.
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https://e.lanbook.com/book/334478 (mara obpamenus: 16.02.2025). — Pexum mocrtyma: ajis
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non penakmuerd H. II. Kpemepa. — 12-e u3zn., mepepab. u mom. — Mocksa: M3naTenscTBo
IOpaiit, 2024. — 408 ¢. — (IIpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-17852-4.
— Tekct: oanekrponnbii // OOpa3oBarenbHas 1iargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536272 (nara obpamenus: 16.02.2025).

3. MaremaTuka i MMeJaroriuecKuX CHEHAbHOCTEH: YYCOHUK U TIPAKTHKYM JUIS
cpennero npodeccuonansuoro oopazosanus / H. JI. Credanosa [u ap.]; mox oOrieii pegaxiueit
H. JI. CredanoBoii. — 2-e u3n., nmepepad. u gon. — Mocksa: M3narensctBo HOpaiit, 2024, —
317 ¢. — (Ilpodeccuonanbroe obpazoBanme). — ISBN 978-5-534-18218-7. — Tekcr: aek-
tpouHbI // O6pa3zoBarenbHas miardpopma FOpaiT [caiit]. — URL: https://urait.ru/bcode/534545
(mara obpamienus: 16.02.2025).
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHUSA YYEBHOI'O

IMPEJIMETA

KoHTpoJib U oLeHKka pe3ylbTaTOB OCBOCHHUS Y4YEOHOIrO MpeaMeTa OCYIIECTBISETCS
MpPEno/iaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUECKUX 3aHATUM, TECTUPOBAHUS, a TAKXKE BbI-
MOJIHEHUS 00y4YaIOUIMMUCS UHIMBUYaIbHBIX 3aJJaHH, TPOEKTOB, NCCIEAOBAHUM.

PesyabTaTsl 00yyeHus
(ITpexMeTHBIE pe3yJIbTaThl)

@®opMbI U MeTO/IbI KOHTPOJIS ¥
OLIEHKH Pe3yJIbTATOB 00y4eHusl

Yucaa ¥ BEIYUCICHHS:

OTIEPUPOBATH MOHSATUSMU: PAIUOHATILHOE U JCH-
CTBUTEILHOE YHCIO, OOBIKHOBEHHAs M JECATHYHAS
JIpoOb, MPOLICHTHI,

BBITIOJHATH apu(PMETHUYECKUE ONEPALUU C paly-
OHAJILHBIMH U JICHCTBUTEILHEIMU YHCIIAMH;

BBINIOJIHATh TPUOJIM)KEHHBIC BBIYUCIICHUS, HC-
MOJIb3Ysl TIPaBWJIA OKPYIJICHHS, JENaTh NPUKUIKY H
OLICHKY pPe3yJIbTaTa BBIYMCICHHIA;

OIIEPUPOBATH TIOHATUSMU: CTCIICHD C IEIBIM T10-
KaszarejieM, CTaHaapTHas (opma 3amucu  JIeHCTBU-
TEIBHOTO YHUCJIA, KOPCHb HATYPaJbHOW CTEICHHU, HUC-
MOJIb30BaTh TOAXOMANIYI0 (OpPMY 3aluch JICHCTBH-
TENBHBIX YHCEN JIUIS PEIICHUS MPAKTUYCCKUX 33]a4 U
IIPEJICTABICHUS JJaHHbBIX;

OIIEPUPOBATh TOHATHUSMH: CHHYC, KOCHHYC U
TAHTE€HC TPOM3BOJIBHOTO YIJIA, MCIIOJIL30BaTh 3allHCh
MIPOU3BOJILHOTO YIJIa Yepe3 0OpaTHbIC TPUTOHOMETPH-
yecKue PYHKIHH.

BBITTIOJTHEHHUEC 3aI[aHI/II71 B

popme;
BBITIOJTHEHHE YIIPAKHEHUH

TECTOBOU

YpaBHEHHUs 1 HEPABEHCTBA:

OIIEpUPOBATh MOHATUSAMM: TOXKIECTBO, YpaBHE-
HHUE, HEPaBEHCTBO, LEJIOE, PALMOHAIBHOE, MPPALUO-
HaJIbHOE YpaBHEHME, HEPABEHCTBO, TPUTOHOMETpUYE-
CKO€ ypaBHEHHUE;

BBINOJIHATE IPeoOpa3oBaHUs TPUTOHOMETpHUE-
CKUX BBIP@XEHUH WU pelaTb TPUTOHOMETPUUECKHE
YPaBHEHUS;

BBINIOJIHATh TPeoOpa3oBaHUsl LENbIX, paluo-
HAJIBHBIX M HPPAIMOHAIBHBIX BBIPAXEHUH U peIlaTh
OCHOBHBIE THIIbI II€JIbIX, PAllMOHAIBHBIX M HppaLHO-
HaJIbHBIX YPAaBHEHUN U HEPABEHCTB;

MPUMEHSTh yYpaBHEHHUS U HEpaBEHCTBa AJIs pe-
LICHHs] MAaTEMaTUYECKUX 3a7a4 U 3a/1a4d U3 pa3Iu4HbIX
oOrnactell HayKu U pealbHOM KU3HH;

MOJIEIMPOBATh pEajbHbIE CUTYallMd Ha S3BIKE
anreOpbl, COCTABIATh BBIPAXKEHUS, YpaBHEHMsI, Hepa-
BEHCTBA I10 YCIIOBHUIO 3aJja4l, UCCIIEI0BATh TOCTPOEH-
HbI€ MOJIEJIY C UCIOJIb30BAaHUEM allapaTa ajareopsl.

BEIIIOJIHEHUE 3aJaHUN B

opme;
BBIITOJIHEHUE YITPAKHEHUN

TECTOBOI

OyHKIUH U TpapUKH:

ONEpUpPOBATh MOHATHAMH: (YHKIUS, CIOCOOBI
3agaHusl (PYHKIUH, 00JacTh ONpEAETCHUs U MHOXKe-
CTBO 3HaueHuM QyHKuMH, rpaduk QyHKINU, B3aUMHO

BBIIIOJIHEHUE 3aJaHHil B

(opme;
BBIITIOJIHCHUEC ynpaxcHeHHﬁ

TECTOBOH
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obOpaTtHble QyHKITUU;

ONEpPUPOBATh TOHATHSMU: YETHOCTb W HEueT-
HOCTh (YHKIMH, HYTH (PYHKIMH, TPOMEKYTKH 3HAKO-
MOCTOSIHCTBA;

UCTIONIB30BaTh Ipapuku (GyHKIMH IS pereHus
YPaBHEHUN;

CTPOUTPH U YUTATh IpadMiKu JTHHEHHOH QyHKINH,
KBaJPaTHYHOW (YHKIIMHU, CTENCHHON (pyHKIHMH C 11e-
JBIM [IOKA3aTeleM;

UCTOJIB30BaTh rpaduku (QyHKIHMHA A7 uccieno-
BaHMS IMPOIIECCOB U 3aBUCHMOCTEH NPH pPEIICHUU 3a-
Jla4d U3 APYrUX Y4eOHBIX MPEAMETOB M PEATbHOM K13~
HH, BBIpaKaTh (OPMYyJIaMH 3aBHCHMOCTH MEXIy Be-
JTUYUHAMH.

Havana matemaruueckoro aHanusa:

OIIEpUPOBATh MOHATUSIMU: I1OCIIEI0BATENBHOCTD,
apudmeTnyecKas u TeOMETpUYECKasi IPOrpeccui;

OTepUpPOBATh MOHATHAMHU: OECKOHEUHO YOBIBa-
Iolas TeoOMEeTpUYecKasi Mporpeccusi, cymMma OecKo-
HEYHO YOBIBAIOUIEH TIeOMETPUYECKOW IMPOTrpPECCUH;
3aJaBaTh IOCJIEIOBATENILHOCTH PA3IMYHBIMU CIOCO-
Oamu;

UCIIOJIb30BaTh CBOICTBAa MOCJIEI0BATEILHOCTEH
U IPOrpeccuil A pellleHus pealbHbIX 3a1ad Ipu-
KJIQJIHOT'O XapakTepa.

BBITTIOJTHEHHUEC 3aI[aHI/II71 B

bopme;
BBITIOJTHCHHC ynpaxcHeHm“I

TECTOBOU

MHokxecTBa 1 JIOTHKA:

ONEpUPOBATh MOHATUAMHU: MHOXXECTBO, OIlepa-
UUM HaJl MHOXECTBAMH; HCIIOJIb30BaTh TEOPETHKO-
MHO>KE€CTBEHHBIN armapar Jyisi OMHMCAHUS pPeaJbHbIX
MPOLECCOB U SIBJICHUH, ITPU PELICHUH 3a]1a4 U3 JPYTUX
yueOHBIX TIPEIMETOB;

ONEPUPOBATH MOHATUSIMU: OIpPEIEICHHUE, TEOpe-
Ma, CJIEJICTBUE, IOKA3aTEIbCTBO.

BEIIIOJIHEHUE 3aJaHUN B

hopme;
BBIIIOJIHEHHUE YIIPAKHEHUI

TECTOBOI

Ywncita ¥ BEIYUCICHUS:

ONEPUPOBATh IMOHATHUSAMU: HATypaJbHOE, LEI0E
YHUCIIO, WCIOJIb30BaTh MPU3HAKU JEIUMOCTH IEJbIX
YuCesl, Pa3jIoKEHUE YHClIa Ha TPOCTbIE MHOMKHUTEIU
JUISL pEeUIeHus 3a1ay;

ONEPUPOBATH IOHATUEM: CTENEHb C PalMOHAJb-
HBIM TIOKa3aTeJeM; ONEpPUPOBaTh MOHATHUSMU: JIOra-
pudM uncna, JECATHYHBIE U HATypallbHbIE Jorapud-
MBI

BBIIIOJIHEHUE 3alaHUN B

bopme;
BBIITOJIHEHUE YITPAKHEHUHN

TECTOBOI

VYpaBHEHMSI U HEPABEHCTBA:

MPUMEHSTHh CBOICTBa CTENEHH Ui Ipeodpaso-
BaHUsl BBIPAXXEHUH, ONEPUPOBATh MOHATHIMM: IOKa-
3aTeIbHOE ypaBHEHHE U HEPaBEHCTBO, PEIIaTh OCHOB-
HbIE TUIIBI [TI0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB;

BBINIOJIHATE TMpeoOpa3oBaHMsl BBIPAKEHUH, CO-
JepKalmx Jorapu(Mbl, OMNEPUPOBATh MOHATHAMU:
jgorapudMuueckoe ypaBHEHHE U HEPaBEHCTBO, pe-
IaTh OCHOBHBIE THIIbI JIOTAPU(PMUUECKUX ypaBHEHUN
Y HEPaBEHCTB;

BBIIIOJIHEHHE 3aJaHUil B

bopme;
BBITIOJTHCHHUC ynpaxcHeHHﬁ

TECTOBOH
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HaXOJUTh PELICHUS MPOCTEHIIUX TPUTOHOMET-
PUYECKUX HEPABEHCTB;

OIIEpUPOBATh IOHATHAMM: CHCTEMa JIMHEWHBIX
YpPAaBHEHUN U €€ PEIICHHE, MCIOJIb30BaThb CHUCTEMY
JUHEHHBIX YPaBHEHUM MJI PEIICHUs NPAKTUYECKUX
3az1ay;

HaXOJUTh PELICHHs NMPOCTEUIIMX CUCTEM M CO-
BOKYIITHOCTEH pAaLMOHAJIBHBIX YPaBHEHMM M Hepa-
BEHCTB;

MOZCIIMPOBATh PEAIbHBIC CUTyallUd Ha S3bIKE
ayreOpbl, COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEpa-
BEHCTBA U CUCTEMBI 110 YCIIOBHUIO 3a]]a4M, UCCIIEI0BATh
IIOCTPOCHHBIE MOJEIN C HCIOJIB30BAHMEM allapara
anreOpsl.

OyHKIUY U TpapUKH:

ONEpPUPOBATh  TMOHATUSAMHU:  IEPUOANYECKAs
(GyHKLUS, NPOMEXKYTKM MOHOTOHHOCTH (YHKIIHH,
TOYKH OKCcTpeMyma (yHKIWHW, Haubombpliee W
HalMEHblIee 3HaueHUs (YHKIMM Ha HPOMEXYTKE,
UCTIOJB30BaTh WX JUISI MCCIENOBaHUS (DYHKIMH, 3a-
JaHHOH rpadukom;

OTIEPUPOBATH MOHATHAMU: TPAPHUKH MMOKA3ATEIb-
HOW, Jorapu(MHUUECKO U TPUTOHOMETPUYECKHUX
GyHKIMH, H300pakaTh UX Ha KOOPJMHATHON IIOCKO-
CTH U HUCIOJIB30BATh Ul PELICHUs YpaBHEHUI U Hepa-
BEHCTB;

n300pakaTh Ha KOOPAMHATHOM IIOCKOCTH Ipa-
(GUKN TMHEHHBIX YpaBHEHUH W WCIOJIB30BATH WX JJIS
pELICHHs CUCTEMBbI TMHEHHBIX YpaBHEHMUIA;

UCTOJIB30BaTh rpaduku QyHKIUI A UCCIeno-
BaHUs IMPOLIECCOB M 3aBUCHUMOCTEH M3 JPYrux yued-
HBIX JTUCIUIUIHH.

BBITTIOJTHEHHUEC 3aI[aHI/II71 B

bopme;
BBITIOJTHCHHC ynpaxcHeHm“I

TECTOBOU

Havana maTremaTnueckoro aHaausa:

ONEpUpPOBATh MOHATUSMU: HENpepbIBHAS (YHK-
1Us1, TPOU3BOJHAsT (PYHKIIMHU, UCIOJIb30BaTh I'€OMET-
pudeckuil U (U3MYECKUN CMBICI MPOU3BOIHOM st
peleHus 3a1a4;

HaXOJUTh IPOU3BOIHBIE AJIEMEHTAapHBIX (YHK-
LU, BBIYUCIATH IPOU3BOJAHBIE CYMMBI, NPOU3BELC-
HUSl, YaCTHOTO (PYHKLMIA;

UCII0JIb30BaTh MIPOU3BOJHYIO NIl UCCIIEIOBAHMUS
(GYHKIIMM HAa MOHOTOHHOCTb M 3KCTPEMYMBbI, IIPUMeE-
HATH PE3YyJbTAaThl MCCIEAOBAHNSA K IOCTPOEHUIO Tpa-
¢buKoB;

UCIIOJIb30BaTh MPOM3BOAHYIO IJIsl HAXOXKICHUS
HAWIY4Ilero pelieHus B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-D)KOHOMHUYECKUX, 3a/1a4ax;

OTIepUpPOBaTh MOHATUSAMU: IEPBOOOpa3Has U MH-
Terpaj, NMOHUMATh T€OMETPUUYECKHH M (u3nYecKuit
CMBICJI HHTETPAJIa;

HaxXoJWTh  NEPBOOOpPA3HbIE  BJIEMEHTapHBIX
(GyHKIMI, BBIYUCIISATh HHTETpall

BBIIIOJIHEHHE 3aJaHUil B

dbopwme;
BBITIOJIHCHUC pra)KHeHI/Iﬁ

TECTOBOH
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o ¢popmyne Hprorona-JIeitOuua;

peliaTh MPUKIAAHBIC 3ala4l, B TOM YUCIIC COLH-
QITbHO-9KOHOMHUYECKOTO ¥ (PU3MYECKOT0 XapakTepa,
CpeACTBaMU MaTEMaTHYECKOTO aHAIIN3A.

OIIEpUPOBATH MOHATUAMU: TOYKA, MpsAMasi, MI0C-
KOCTb;

IPUMEHATh AKCHOMBI CTEPEOMETPHUM U ClE]-
CTBHSI U3 HUX IIPU PELICHUU TE€OMETPUUYECKHUX 3a7ay;

OIIEpPUPOBATh IOHATUSAMH: MAPAIEIBHOCTE U
NEePIEHANKYISIPHOCTD MPSIMBIX U TIOCKOCTEH;

KJaccu(uUUpoBaTh B3aMMHOE PaCIIOJIOKEHUE
NPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

ONEpPUPOBATh IMOHATUSAMH: JABYI'PaHHBI yrodi,
IpaHd JIBYTPAHHOTO Yria, pedpo IBYrpaHHOIO yIia,
JUHEWHBIA Yroyl ABYIPAHHOIO YIia, rpajycHas Mepa
JBYTPAaHHOTO yTJIa;

ONEpPUPOBATH TOHSTUSMHU: MHOTOTPAHHUK, BbI-
OYKIBI ¥ HEBBINYKIBIH MHOTOTPAaHHHK, 3JEMEHTHI
MHOT'OI'paHHHKA, IPABUIIbHBII MHOTOTPAHHUK;

pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB
(mupaMuia, Tpu3Ma, MPsIMOYTOJbHBIN Mapajulesenu-
nes, Kky0);

KJ1accu(uuupoBaTh MHOTOTPAHHUKH, BBIOHMpas
OCHOBaHHMSA ISl KIacCU(PUKAIMH (BBITYKIIbIC U HEBBI-
IYKJIble MHOT'OI'PAaHHUKH, MTPaBUJIbHbIE MHOTOI'PaHHU-
KU, TIPSIMbIE W HAKJIOHHBIE MPU3MBI, Mapajuiesienurie-
Jib1);

OTIEPUPOBATH MOHATUSAMH: CEKyIIas IIOCKOCTb,
CeueHHe MHOI'OI'PAaHHUKOB; OOBSICHATh MPUHIMIIBI HO-
CTPOCHUSI CEUCHHH, MCIONB3ys METOJ CIEIOB; CTPO-
UTh CEUEHHs] MHOTOI'PAaHHMKOB METOJIOM CIIE/I0B, BBI-
MOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEIKU M3 PUCYHKOB
IPOCTBIX OOBEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU-
3Y;

pemaTh 3a7a4d Ha HaXOXKJICHHE IeoMeTpHhye-
CKUX BEJMYMH MO oOpa3laM WM ajJropuTMam, Mpu-
MEHSISI U3BECTHBIE aHATMTHYECKUE METOIBI TIPH perie-
HUM CTaH/JApPTHBIX MaTeMaTHUYECKUX 3a]lad Ha BBIYMC-
JICHWE PACCTOSHUN MEXIY JABYMS TOYKAMH, OT TOYKH
JI0 TIPSAMOM, OT TOYKHU 10 TUIOCKOCTH, MEX/Y CKpPEIIH-
BaIOIIMMUCS TPSIMBIMHU;

pemaTh 3aJa4d Ha HaXOXKJICHHE IeoMeTpHhye-
CKMX BEIMYMH TIO0 00pa3laM WM alropuTMam, MpH-
MEHsIsI U3BECTHBIE AaHAIMTHYECKUE METOIbI TIPH pelie-
HUM CTaH/JApPTHBIX MaTeMaTHUYECKUX 3a]la4 Ha BBIYHC-
JICHWE YIJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH,
MEXIY TIPSIMOH U TUIOCKOCTBIO, MEXIY TIOCKOCTSIMH,
JIBYTPaHHBIX YTJIOB;

BBIYUCIISITH O0BEMBI U TUIOIIAIA TTOBEPXHOCTEH
MHOTOT'PaHHHMKOB (IIpU3Ma, MUpaMuja) ¢ IpUMEHEHU-
eM (opMyIl, BBIYHCISATH COOTHOIICHUS MEXIY ILIO-
I1aJIIMH TIOBEPXHOCTEH, 00beMaMH MOAOOHBIX MHOTO-

BBITTIOJTHECHHUEC SaI[aHI/Iﬁ

bopme;
BBITIOJTHEHHE YIIPAKHEHUH

B

TECTOBOU
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I'PaHHUKOB;

OTEPUPOBATH MOHITHSIMH: CHUMMETPHUS B TIPO-
CTPaHCTBE, IEHTP, OCh M IUIOCKOCTh CHMMETPHH,
IEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI;

W3BJICKATh, MIPEOOPA30BBIBATh M MHTEPIPETHPO-
BaTh MH(OpPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPH-
YecKuX (Urypax, MPEJICTaBICHHYIO Ha YepTEekax M
PUCYHKaX;

MPUMEHSITh TeOMETPUYCCKHE (aKThl JIS pelie-
HUS CTEPEOMETPHYCCKHX 3aad, MPEANOIaraoumx
HECKOJIBKO IIAroB PEIICHHUs, €CIIH YCIOBUS IMPUMEHE-
HUS 33]]aHbI B IBHOU (opme;

MPUMEHSTh IPOCTEHIIME MPOTrpaMMHBIC Cpej-
CTBA U AJIEKTPOHHOKOMMYHHKAITMOHHBIE CUCTEMBI TIPH
pCIICHUN CTEPEOMETPUICCKHUX 33134,

MPUBOJIUTh PUMEPHI MAaTEMATHYECKUX 3aKOHO-
MEPHOCTCH B MPUPOJC M JKU3HU, PACIIO3HABAThH IIPO-
SIBIICHUE 3aKOHOB '€OMETPHUH B HICKYCCTBE;

MPUMCHSITh IOJIYYCHHBIC 3HAHWS Ha TPAKTHKE:
AHAJIM3UPOBATh PEAJbHBIC CUTYAllMM W TMPHUMEHSTH
W3YYCHHBIC TIOHATHS B MPOIIECCE TTOMCKA PEIICHUS Ma-
TEMaTU4YeCKH C(HOPMYIMPOBAHHON MPOOJIEMBI, MOJIC-
JUPOBATh PEATbHBIC CHTYAIlMH Ha SI3bIKE TEOMETPHH,
HCCIICIOBATh IIOCTPOCHHBIE MOJICIIH C MCIOJIh30BaHU-
€M TCOMETPHYCCKUX MOHATHI U TEOpeM, amnmnapara aji-
reOppl, periath NPAaKTHYECKUE 3a7adud, CBSI3aHHBIC C
HAXO0XJ/ICHUEM T€OMETPUUYCCKUX BEIIMYHNH.

OIEpUPOBATh MOHATUSAMU: LIMIUHAPUYECKAs IO-
BEPXHOCTh, 00pa3yollue IMINHIPUYECKON MOBEpX-
HOCTH, LUWJIMHJP, KOHUYECKasi MOBEPXHOCTh, 00pa3y-
IOIIMEe KOHWYECKOH IMOBEPXHOCTH, KOHYC, cdepude-
CKasl MIOBEPXHOCTb;

pacmo3HaBaTh Tesa BpauieHus (UIHHIP, KOHYC,
chepa u map); OOBACHATH CHOCOOBI TOJIYYCHUS Tel
BpallleHus; KJIaccu(UIUPOBATh B3aWMHOE PACIOJIO-
JKeHue cdepbl U IMIOCKOCTH; OMEepUPOBATH MOHSATHS-
MU: IIapOBOM CErMEHT, OCHOBAaHHME CErMEHTa, BBICOTA
CETMEHTA, IIapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOS,
BBICOTA I1IAPOBOIO CJIOS, IIAPOBON CEKTOP;

BBIYUCTATH O0BEMBI M IUIOMIAAN MOBEPXHOCTEH
TEeJ BpPALICHUs, TEOMETPUUYECKUX T€J C MPUMEHEHUEM
bopmyur;

OTIEpUPOBATH TOHATUSIMH: MHOTOTPAaHHUK, BITH-
CaHHBIN B cdepy U onucaHHbIN okoso chepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WMJIU TEJIO BPAICHMUS,;

BBIYUCIISITH COOTHOLIEHUS MEXY IJIOMIAIMU
MMOBEPXHOCTEH U 00beMaMH TOIOOHBIX TEIT,

n300paxaTh u3ydaemble (GUTYPBl OT PYKH U C
MIPUMEHEHHUEM MPOCTHIX YEPTEHKHBIX NHCTPYMEHTOB;

BBITIONHATH (BBIHOCHBIE) TUIOCKHME YEPTEKHU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHJ CBEpXY,
cOOKy, CHU3Y, CTPOUTh CEYEHHUS TeJl BPALLCHHUS;
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W3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPa30OBHI-
BaTh MH(OpPMAIHMIO O MPOCTPAHCTBEHHBIX T'€OMETPH-
yeckuX (Qurypax, HpeICTaBICHHYIO Ha YEpTEekKax H
PUCYHKaX;

OTICPUPOBATH MTOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH JICUCTBUSL CIOYKEHUS BEKTOPOB, BbI-
YUTAHUS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha YHCIIO,
O0OBSICHATH, KAKUMH CBOMCTBAMH OHHU OOJIaJar0T; MpHU-
MEHSAThH MPABUIIO NapaIJICIICIIUIICA;

OMepUpOBaTh MOHITHSIMU: JI€KAPTOBBI KOOPAU-
HaThl B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpa, pa-
BEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMH, CKaJISIPHOE MTPOU3BEICHHE BEKTOPOB, KOJI-
JMHEApPHbIC U KOMILUIAHAPHBIE BEKTOPHI;

HaxOJUTh CYMMY BEKTOPOB W TPOHU3BEACHHUE
BEKTOpa Ha YHMCIIO, YTOJ MEX]Y BEKTOpamH, CKajsp-
HOE IPOU3BEACHHE, PACKIABIBATH BEKTOP MO IBYM
HEKOJUTMHEAPHBIM BEKTOpaM;

3a/1aBaTh IJIOCKOCTh YpPaBHEHUEM B JE€KAPTOBOM
CHUCTEME KOOPJMHAT, TNPUMEHATh T€OMETPUUYCCKHE
(dakThl IS PEIICHHs] CTEPEOMETPUUYECKHX 3ajiad,
MIPEANOJIArarouX HECKOIbKO IIAroB pPElIeHUs, €CIu
YCJIOBHS IPUMEHEHUS 3aJ1aHbI B IBHOU (hopme;

pemarh MPOCTEHIINE TEOMETPUUYCCKUE 3aTadu
Ha IPUMEHEHNE BEKTOPHOKOOPIMHATHOTO METO/1a;

pemiaTh 3a/1auyu Ha JI0Ka3aTeIbCTBO MaTeMaTHye-
CKHX OTHOIICHUN U HAXOXICHUE T€OMETPUUECKUX BE-
JUYUH 110 o0pasliaM WIA aJrOpUTMaM, MMPUMEHSS W3-
BECTHBIE METOJbI MPU PEUICHUU CTAaHJIAPTHBIX MaTe-
MAaTHYECKHX 3aaY;

MPUMEHATHh TMPOCTEHIINE MPOrpaMMHBIE Cpel-
CTBa U 3JIEKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
pelIeHuN CTEPEOMETPUUYECKUX 3a]1aY;

MPUBOAUTH NPUMEPHl MAaTEMATUYECKUX 3aKOHO-
MEpPHOCTEH B MPHUPOJE M KU3HHU, PACIIO3HABAThH IPO-
SBJICHHE 3aKOHOB I'€OMETPUHU B UCKYCCTBE;

MPUMEHATH TOJYYEHHBIC 3HAHUSA Ha TPAKTUKE:
AQHAJIM3UPOBATh pEalbHbIE CUTyallMd W MIPUMEHSTH
M3Yy4YEHHBIC TIOHITHS B MPOIECCE TOMCKA PEIICHUST Ma-
TeMaTH4eCcKu CHOPMYIUPOBAHHON MPOOIEMBI, MOJIe-
JUPOBATh peajbHbIE CUTYaIlMHd Ha SI3bIKE T€OMETPHH,
MCCJIEI0BATh MOCTPOEHHBIE MOJAEIIN C UCIOJIb30BAHU-
€M reOMEeTPHYECKUX MOHSATUH M TEOpeM, arrmapara aj-
reOpel, permarbh MpakTHUYECKUe 3a7adud, CBS3aHHBIC C
HAXO0JK/ICHHEM T€OMETPUUYECKUX BEJINYHUH.

YUTATh U CTPOUTH TaOJIHIIBI U AUATPAMMBI;

ONEpUpPOBATh TMOHATHSAMH: CpelHee apupMeTH-
4yecKkoe, MeuaHa, HauOoJblllee, HaMMEHbIIee 3Haye-
HHUC, pasMax MacCrBa YHCJIOBBIX JaHHBIX,

OIIEpUPOBATh MOHATUAMM: CIIYy4alHBIN IKCIIEPH-
MEHT (OMbIT) U CIIy4ailHOE COOBITHE, JIEMEHTApHOE
COOBITHE (2JIEMEHTAPHBIA MCXOJ) CIy4allHOTO OMbITA,
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bopme;
BBITIOJTHCHHUC ynpaxcHeHHﬁ

B

TECTOBOH

32




HaXOJUTh BEPOATHOCTH B OMBITAX C PABHOBO3MOXHBI-
MU CIIY9aifHBIMU COOBITUSIMH, HAXOJIUTh U CPABHUBATH
BEPOSTHOCTH COOBITHI B M3YYCHHBIX CIIYYaHHBIX JKC-
MePUMEHTAX;

HaxoJuTh U (HOpMyIHUpOBaTH COOBITHS: Tepece-
yeHrue W OObEOUHEHNE MTAHHBIX COOBITHIH, COOBITHE,
MIPOTHBOIIOJIOKHOE TAHHOMY COOBITHIO, TI0JIb30BAThCS
auarpaMmamu Jisiepa U (GOpMyJION CIOXKEHHUS Bepo-
STHOCTEH MU PEIICHUH 3a/1aY;

OMEepUpOBaTh TOHATHSAMU: YCIOBHAs BEPOST-
HOCTh, HE3aBHCHUMBIC COOBITHS, HAXOJUTh BEPOSTHO-
CTU C TIOMOILBIO TMPaBHJIa YMHOXEHHUS, C MOMOIIbIO
JiepeBa CIIy4aiiHOTO OIbITA;

MPUMEHATh KOMOMHATOPHOE IMPABHIIO YMHOXeE-
HUS TIPY PEIICHUHU 3aJ1a4; ONEPUPOBATH MOHITHUSMH:
UCIIBITAHUE, HE3aBUCUMBIC WCIIBITAHUS, CEPUsl HCIIbI-
TaHUM, yCIEeX W HeyAada, HaXOJUTh BEPOSTHOCTH CO-
OBITHI B CEpUU HE3aBUCUMBIX UCTIBITAHUN JI0 TIEPBOTO
ycrexa, HaXOJIUTh BEPOSITHOCTU COOBITUI B CEPUU HC-
nbiTaHuil bepryinu;

OTIepUPOBATH MOHATUSMU: CIIydailHasi BEIMYMHA,
pacrpeqieieHle BEpOsITHOCTEH, AuarpaMma pacrpesie-
JICHUS.

CpaBHMBATh BEPOSTHOCTH 3HAYCHUHN CIYy4aHOMN
BEJIMYMHBI IO PACTIPEJCICHUIO WKW C MOMOUIBIO JHa-
rpamu;

ONEepUPOBATH MOHATUEM MATEMATUYECKOIO OXKH-
JIaHWS, IPUBOAUTH IPUMEPHI, KAK MPUMEHSAETCS MaTe-
MaTUYECKOE OXKUJAHUE CIIy4ailHOM BEIMYMHBI HAXO-
JIUTh MAaTE€MAaTUYECKOE OKHMIAHUE [0 JTaHHOMY pac-
Mpe/IelIeHUI0; UMETh MPEACTaBIeHHE O 3aKOHE OOJb-
IIUX YUCEN; UMETh NPEACTABICHHE O HOPMAIBHOM
pacrpeIeneHuH.
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