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1. O0mas xapakTepucTUKa pado4yeil MPOorpaMMsbl y4eOHOM AU CUUILIIMHBI
1.1. MecTo y4eOHOM IMCUUILIMHBI B CTPYKTYpPe OCHOBHOM NMPO(ecCHOHATBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI

VYuebnas muctummua [1J[.01 Maremaruka pa3paboTaHa Ha OCHOBE
tpedoBanuii, coorBeTcTByOmMUX ®I'OC COO, ®I'OC CIIO no cnenuaibHOCTH
CIIO 15.02.14 OcnamieHue CcpeacTBaMM aBTOMATH3alMU  TEXHOJIOTHUYECKUX
IPOLIECCOB U MPOU3BOJCTB (IO OTPACIIsiM) U MOJOXKEHUN (henepaibHOW OCHOBHOM
obmreoOpazoBarensHOi porpamMmmbl COO (nanee — @OIT COO), a Takxke ¢ yyeToMm
nonyyaemon crneruanbHoctu CIIO.

B cootBerctBum ¢ ®I'OC COO yuebnas mucruruimHa [1/1.01 MaTtemaTtuka
BXOJUT B IMPEIMETHYIO 00JIacTh 00I1€00pa3oBaTeIbHON MOJATOTOBKU M SIBISETCS
oOsBaTenbHONW nJisi  w3ydeHus. YueOHas aucrurumaa [1J[.01 Martemartuka
U3y4yaeTcss Ha YIIyOJleHHOM YpoBHE (sl OpOQWIBHOM JHUCUMIUIMHBL -
«MaremaTukay).

Pabouyas mporpamma oOieo6pazoBarenbHoi yueOHou aucturiannbl 11J1.01
MartemaTuka  SBIS€TCS ~ COCTaBHOM  4YacThi0  MPOrpaMMHO-METOAMYECKOTrO
conpoBoxkzaenuss OIl CIIO na ©6a3e OCHOBHOTO 001ero oOpa3oBaHUs C
nonydyeHueMm COO, peanuzyemoii B [Tonmurexunueckom kosuiemxe bI'TY.

1.2. Heab U JIaHUPYyeMble Pe3yJabTAThI 0CBOCHUS Y4eOHO! IUCIUIIIUHBI:

Nzyuenue yuebHoit nucuuruasl [1J.01 Matematuka Ha ypoBHE CpeHETO
o0rmiero o6pa3oBaHusl HAPABJIECHO HA JOCTHKEHUE CIIEIYIOIIMX LeJIeH:

dbopMHpOBaHUE IEHTPAITHHBIX MATEMATHIECKUX MTOHATHH (YHUCITI0, BEIIMYMHA,
reomeTpuyeckas (urypa, mepeMeHHas, BEpOSTHOCTb, (DYHKIHSA, MPOU3BOIHAS,
UHTErpaig),  oOecneunBarOUIMX  IMPEEMCTBEHHOCTh M NEPCIEKTUBHOCTh
MaTeMaTU4YeCKOro 00pa3oBaHMs 00yYarOIINXCS;

NOJIBEICHUE YYalIUuXcs Ha JOCTYINHOM Ui HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MAaTUKH U OKPYXAIOLIEro MUpa, MOHUMAHUI MaTeMaTHUKUA Kak
4acTH OOIIeH KyJIbTypbl YEIIOBEUECTBA;

pa3BUTHE HWHTEIUIEKTYaJIbHBIX WU TBOPYECKUX CIOCOOHOCTEH ywarmxcs,
NO3HABATEIbHON AaKTUBHOCTH, MCCJIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHUS, UHTEPECA K N3YUCHUIO MAaTEMATUKU;

dbopmupoBanre (QYHKIIMOHATBLHON MaTeMaTHYECKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMATHYECKUE ACHEKThl B PEAJIbHBIX KU3HEHHBIX CUTyalUsX U
OpU HM3yYEHUH JPYTUX YUEeOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (OopMynHpoBaTh MX Ha A3BIKE MAaTEMaTUKU U CO37aBaTh
MaTeMaTUYECKUe MOJIEIN, IPUMEHATh OCBOCHHBIA MaTeMaTUYECKUI armapaT i
pElIeHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 3a/lay, MHTEPIPETUPOBATh U OLICHUBATh
MOJIyYEHHbIE PE3YJIbTATHI.

B pamMkax ocBoeHHs MporpaMmbl Y4eOHOM TUCHUIUIMHBI Y OOYyYaroluxcs
hopMuUpyIOTCS 00IIME KOMIICTEHIINHU

Kon HanMenoBanue o01uX KOMIETEHIIU I

OK'1 Brei6uparh criocoOsl perieHus 3a1a4 npodeccuoHanbHOM AesITENbHOCTH
MIPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM.

OK 2 Hcnonb30BaTh  COBpEMEHHBIE  CPEACTBA  NOMCKA, AaHaln3a U
WHTepOpeTanuu uHOOpMaIuu, U WHOOPMAITMOHHBIC TEXHOJOTHHU IS
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BBITIOJTHEHUS 33724 Npo(ecCuoHaIbHON AeSTEIbHOCTH.

OK 3 [InanupoBaTh M peanu3oBbIBaTh COOCTBEHHOE NpPO(ecCHOHAIbHOE U
JUYHOCTHOE pa3BUTHE TNPEANPUHUMATEIBCKYIO JESTEIBHOCTh B
npodeccuoHanbHON cepe, UCMONb30BaTh 3HAHHUA 1O (PUHAHCOBOMN
I'PaMOTHOCTH B Pa3IMYHbBIX KU3HEHHBIX CUTYAlIUsX.

OK 4 DddekTuBHO B3aMMOACHCTBOBaTH M paboOTaTh B KOJUIGKTHBE U
KOMaHJIE.
OK 5 OcymiecTBIATh YCTHYIO ¥ THUCHBMEHHYIO KOMMYHHKAIMIO  Ha

rocyapcTBeHHOM  s3blke  Poccumiickonn  @enepauum ¢ y4eTOM
O0COOEHHOCTEN COLMAJIBHOTO M KYJIbTYPHOI'O KOHTEKCTA.

OK 6 IIposABIATH IPaKIAHCKO-NIATPUOTUYECKYIO TTO3ULUIO, JEMOHCTPUPOBATH
OCO3HAaHHOE IOBE/ICHNUE HAa OCHOBE TPAJULMOHHBIX OOILIEUYETOBEUECKUX
LIEHHOCTEM, B TOM YHUCJIE C YYETOM I'APMOHU3ALNHA MEKHAIMOHAIBHBIX

U MOKPEIWTHO3HBIX  OTHOINGHWH,  TPUMEHATh  CTaHIApThHI
AHTUKOPPYIIIMOHHOTO MOBEJICHUS.
OK 7 CopelicTBOBaTh COXPaHEHUIO OKpY’Karouien Cpeabl,

pecypcocOepexeHnto, MPUMEHSITh 3HaHUS 00 W3MEHEHUW KiIMMarTa,
MIPUHITUIEI OEPEkKITUBOTO MPOU3BOACTBA, d(H(PEKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIIHSX.

OK 8 Hcnonb3oBaTh cpeactBa (U3UYECKOW KyJIbTYpbl ISl COXPAaHEHUS U
YKpEIUIEHUS 3I0pOBBs B Mpoliecce NpoPecCHOHAIBHON AESITEIbHOCTU U
noJIep KaHusi HEOOXOJIMMOI'0 YPOBHS (PU3UYECKON MOJATOTOBJIEHHOCTH.

OK9 [Tonb3oBaThCA npodeccuoHanbHOI JOKyMeHTaIuen Ha
rOCYJJAPCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

U ipodeccroHaIbHbIe KOMIETCHITUH:

Kon HanMeHoBaHHe BHI0B JeATEJbHOCTH M NPO(ecCHOHAIBHBIX
KOMIIeTeHU U
B/ 1. OcymiecTBiATh  pa3pabOTKy H  KOMIBIOTEPHOE MOJACIUPOBAHUE

AJIEMEHTOB  CHCTEM  aBTOMaTH3allMd C  Y4eTOM  cCheuuuku
TEXHOJIOTMUYECKUX MPOLIECCOB

IIK 1.1 OcymiecTBIATh aHAIW3 HMMEIOIMMXCS  PEIICHWH isi  BbIOOpa
MIPOTPAMMHOTO OOeCIIeueHHUsl JJIsl CO3aHUsl M TECTUPOBAHUS MOJICIN
DJIEMEHTOB CHCTEM aBTOMAaTHU3aI[MH Ha OCHOBE TEXHUYECKOI'O 3aJaHUs

Komnerenuuu, cdopMupoBaHHble  OO0y4arOIIMMHUCA TPH  HU3YUYCHHUH
JTUCITUIUTHHBI 0011eo0pazoBatenbHoro mukia [1/1.01 Maremartuka, yrimyOmsitoTes u
paclIMpSAIOTCS B IPOLECCe M3YYEHHs JUCHUIUIMH — OOLIEryMaHHTApPHOTO,
oO1ienpoecCHOHAIBHOTO ~ IMKJIAa, A  TaKXke  OTACJIbHBIX  JUCHMIUIMH
npodeccronansubix Moayiei OITOIT CIIO.

Pe3yabraramMmy  OCBOCHHMH  NPOrpaMMbl _ Y4eOHOM  AMCUHMILIMHBI
ABJISAIOTCH:

Jluunocmmuole pe3ynromamot

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOrpaMMbl y4eOHOTro TpenMeTra
«Maremarukay XapakTepu3yroTcs:

['paxmaHckoe BOCIIUTAHHUE:

cOPMHUPOBAHHOCTHIO ~ TPAXKJIAHCKOM  MO3ULIMKM  OOydarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOT'O WJE€HA POCCHUICKOro OOIIEeCTBA, MPEACTABICHUEM O
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MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MnpoIeAyp TpaxiaaHCKoro ooOmiecTBa (BbIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
(YHKIUSMHA 1 HA3HAYCHHUEM.

[TaTproTHYeCcKOE€ BOCTTUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPakKTAHCKON HICHTUYHOCTH, YBAXKEHUS
K IPOLIJIOMY M HACTOSIIEMY POCCUUCKON MAaTeMaTUKH, HEHHOCTHBIM OTHOUIEHHUEM
K JOCTMXKEHHUSM POCCHUMCKMX MaTEMaTUKOB M POCCUMCKOM MaTeMaTUYECKOM
IIKOJIbI, K KCIOJB30BAaHUIO 3TUX JOCTHKEHUN B JPYIMX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JCSITEIHbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OyIyIIero.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUpPY, BKIIIOYas ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, pELIEHHUI, paccyXIeHUM;
BOCIIPUMMUYHNBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

®u3nYeCcKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTHYeCKHUe 3HaHUA B
WHTEpecax 370pOBOTO U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, PEeTyJsIpHAs (PU3NUECKAs] aKTUBHOCTH); (PU3UIECKOTO COBEPIIICHCTBOBAHUS
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AESITENHHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTU TPYIOIIOOUS; HHTEPECOM K
pasnmuuHbiM  cepam  TPOdECCUOHATIBHOM  JIeSITEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEeMaTHYeCKOMY OOpa30BaHUI0 U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTEeMaTUYECKON HAIpPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpPbl, MOHUMAHUEM BIIHSHUS
COIMATTbHO-?KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHHEM TJ00AIBHOTO XapakTepa SKOJIOTHYECKUX  MpoOJieM;
OpUEHTaIlMell Ha MPUMEHEHHE MATEMaTUUECKUX 3HAHWM Mg pelieHus 3ajad B
00JlacTU  OKpYXalolle cpeabl, IUIAHUPOBAHUS TIOCTYMKOB U OIEHKU HX
BO3MOJKHBIX MTOCJIEACTBUMN JIJIs1 OKPY>KAIOIIEH CPEeIbI.

[leHHOCTH HAYYHOT'O MMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd M  OOIIECTBEHHOW TNPAKTUKHU, TMOHUMAHHEM
MaTEMaTUYECKON HayKh Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTaloB ¢
pa3BUTUA M 3HAYMMOCTH MJI Pa3BUTUS I[MBWIW3ALMU; OBJIAJICHHEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
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TOTOBHOCTBIO OCYIIECTBIISTh TMPOSKTHYIO M HCCIEAOBATEIBCKYIO EATEIHLHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

Memanpeomemmnuvle pe3yromamaul

MeTanpenMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPaMMBbl y4eOHOTO IpeaMeTa
«MaremaTuka XapaKTePU3YyHOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMU  JCHCTBUSMH,  YHUBEpPCAJIbHBIMM  KOMMYHUKATHUBHBIMU
NEHCTBUSMHU, YHUBEPCAIBHBIMU PETYJISITUBHBIMU JACHCTBUSMU.

1)  VYHuBepcanbHble  TO3HABaTENbHbIE  JCHCTBUS,  OOECIEUYHUBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX IIPOIIECCOB OOydaromuxcs (OCBOCHHE
METOJIOB  TO3HAHUA  OKPYXKAIOIIET0  MHpa; NPUMEHEHHE  JIOTUYECKHUX,
MCCJIEI0OBATEILCKUX OTNIEpaIvii, yMEHUN paboTaTh ¢ HHGOPMAIIHEH ).

bazoBeie nornueckue qeUCTBUS:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMAaTHYECKHX
OOBEKTOB, TIOHATHHA, OTHONICHUH MEXKIy TMOHATHSAMU;  (OPMYIUPOBATH
OTIpe/ICIICHNS TOHSATHN; YCTAaHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHMSI JIJ1s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIUMOTO aHAJIN3a;

BOCIIPHHUMATh,  (OpPMYJUpOBaTh W  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, €IMHUYHBIEC, YACTHBIE U O0IIKE; YCIOBHBIE;

BBISIBIISITh ~ MAaTeMaTHYeCKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeunst B (hakTax, JAHHBIX, HAOMIOACHUSX M YTBEPXKICHUSX; Mpeaiararh
KPUTEPHUH JIJIsl BBISIBIICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JIeNaTh BBIBOJBI C WCIOJIB30BAHHEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHH 110 aHAJIOTHH;

IPOBOIUTH CaMOCTOSITEIIEHO JI0KA3aTeIhCTBA MaTEMaTHIECKUX
YTBEpP)KICHUN (MpsMbIe W OT TPOTUBHOTO), BBICTPAWBATh APTYMEHTAIIHIO,
MIPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS H
BBIBOJIBL;

BbIOMpATh CHoco0 pemieHus ydeOHOM 3ajayu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pCIICHUS, BbIOMpaTh HamOoJiee TOAXOMAIUKA ¢ Yy4€TOM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

bazoBbie nccnenoBaTebcKue ACHCTBUS:

UCIIOJI30BaTh BOIPOCHl KaK HUCCIIENOBATEIHLCKUM WHCTPYMEHT TO3HAHUS;
dbopMyUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIHME  MPOTHBOpPEUYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTUPOBATh
CBOIO TTO3UIINIO0, MHCHHE,

MIPOBOJUTH CAMOCTOSTEIFHO CIUTAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHUE
0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro 0OBEKTa, SBIICHHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITENIbHO (POopMyIHUpOBaTh OOOOIIEHUS U BBIBOABI MO pe3yJibTaTam
MPOBEACHHOTO  HAOJIOJMCHUS, HCCICIOBAHUSA, OICHWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U O00OIIECHNUI;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKKe BBIIBUTATh
MPETOIOXKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

¢ uHdopmarmeit:

BBISIBIISITH JeOUIIUTHI HHGOPMAIUH, TaHHBIX, HEOOXOIUMBIX JIJIi OTBETA Ha
BOIPOC U IS PEIICHUS 3a]1a4H;



BEIOWpATh HH(POPMAITHIO U3 NCTOYHUKOB PA3TMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3INYHBIX BHUJIOB H
dhopm npeacTaBIeHUS;

CTPYKTYpPUPOBaTh MH(MOPMAIIUIO, MPEACTABIATh €€ B pas3IuvHbIX (opmax,
WILTIOCTPUPOBATh TpaUICCKH;

OILICHUBATh HaJEKHOCTD uHpopMaIuu o CaMOCTOSITEIILHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

2) VYHuBepcalbHble = KOMMYHUKATHUBHBIE  JCHCTBUS, OOECIEUYUBAIOT
c(hOpMHUPOBAHHOCTH COIMAJIBHBIX HABBIKOB 00YYAIOIIIHXCS.

OOwenue:

BOCIIPHUHUMATh ¥ (OPMYJITUPOBATH CYXACHUS B COOTBETCTBUH C YCIOBUSMU
U IeIssMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3aJaqd,
KOMMEHTHPOBATh TOJIYYCHHBIN PE3YIbTAT;

B X0JIe OOCYKJEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOU TEMBI,
MpoOJIeMBbI, pemaeMOl 3aJaud, BBICKA3bIBATh WJCH, HAIlCJCHHBIC Ha TIOUCK
PEIICHMS; COIOCTABJIATh CBOM CYXKICHUS C CYXKICHUSMH JPYTHX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3IMuME U CXOJCTBO IMO3WIIMI; B KOPPEKTHOH (opme
(bopMyIUpPOBATH PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MPEICTABIATh PE3yJIbTATHI PEIICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHHS € Y4YETOM 3aja4
MPE3EHTAIlMU U OCOOEHHOCTEH ayIMTOPHUH.

CoTpyAHUYECTBO:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUYTBHON
paboThl TpW pemieHnH yYeOHBIX 3aJad; NTPUHUMATh IIeIb COBMECTHOMN
AESITENFHOCTH, TUIAHUPOBAaTh OPTaHM3AIMI0 COBMECTHOW paboThl, pacrpeneisaTh
BUJIbI palbOT, JOrOBapuBaThCs, OOCYXAaTh MPOLECC U pPe3yiabTaT pabdoThI;
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TIpynmoBbeIXx Qopmax pabotel (oOcyxaeHus, oOMeH
MHEHUSIMH, «MO3TOBBbI€ IITYPMbD» M T.II.); BBIIOJHATH CBOI YacTh pabOThl U
KOOPJMHUPOBATh CBOU JEWUCTBHUS C JAPYTMMH WIEHAMH KOMAaHIbl; OIEHUBATH
KayeCTBO CBOETO BKJaJa B OOLIUH MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aMOJICHCTBHSI.

3) YHuBepcaIbHbIE PETyJISTUBHBIE JEUCTBUS, o0ecrneunBarOT
(GhopMHpPOBaHUE CMBICIIOBBIX YCTAHOBOK Y KU3HCHHBIX HABBIKOB JIMYHOCTH.
CamoopraHuzanusi:

COCTABJISTH IUIAH, AJITOPUTM PELICHMS 33]]a4H, BEIOUPATh CIIOCOO PEIIEHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMHM  MO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEPLIACMBIX JCUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB; BJIAJIETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca U pe3yibTara pelIeHHs
MaTeMaTUYEeCKOM 3a/a4u;



IPEABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3a/1a4H,
BHOCUTbH KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU U YCIOBUSM, OOBSICHIThH
OPUYMHBI IOCTHXKEHHS WM HEJOCTUKEHUSI PE3yJIbTaTOB JESITEIbHOCTH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IlIpeomemmnuie pezyromamul

OcBoeHue yueOHOro kypcea «Anredpa U Hayajla MaTeMaTUYeCKOro aHaan3ay

Ha YPOBHE CPEJIHETrO 00Iero oOpa3oBaHUs JIOIHKHO 00€CceYMBATh JIOCTHIKCHHUE

CICIYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOR:
Yucra v BEIYUCIIEHUS

CBOOOJHO OMNEpUpPOBATH MOHATHSIMU: PALMOHAIBHOE YHCIO, OECKOHEUYHas
nepuoAnYecKasl JpoOb, MPOLEHTHI, HPPAlUOHATIBLHOE YHCJIO; MHOXKECTBA
paLMOHANIBHBIX U JEUCTBUTEIIBHBIX YUCEN; MOJIYJIb JEUCTBUTEIHHOIO YHCIIA.

[IpuMeHsTs ApOOM M TMPOUEHTHl IS pEIICHUs TMPHUKIAIHBIX 3a7ad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATBHOU )KU3HU.

[IpuMeHsaTh IPUOIKEHHBIC BHIYUCIICHUS, TIPABUIIa OKPYIJICHUS, TPUKHUIKY
U OLIEHKY PE€3yJIbTaTa BbIUNCICHHI.

CB0oOOIHO omepupoBaTh TMOHSTHEM: CTENEHb C IEJNbIM IOKa3aTeleMm;
MCIIOJIb30BaTh MOAXOSIIYI0 (OpMY 3aITUCH JEHCTBUTEIBHBIX YHUCET JUIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

CB0O0O/IHO OTIepUPOBATH MOHATHEM: apUPMETUICCKUN KOPEHb HATypaIbHON
CTEIICHH.

CBoOOHO  omepupoBaTh  MOHSATUEM: CTENEHb C  PAlMOHAIBHBIM
ITOKA3aTEIIEM.

CBOOOHO oOMEpUpPOBATH MOHATUSAMU: JIOTApUPM YHCIA; ACCATUYHBIE HU
HaTypaJbHbIE JIOTapU(PMBI.

CB00OOHO OmepupoBaTh MOHATUAMH: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHTE€HC
YUCJIOBOTO apryMEHTa.

OnepupoBaTh NOHATUAMU: APKCUHYC, APKKOCHHYC M APKTAHT'€HC YHCIOBOIO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA

CB00O/IHO OTnepupoOBaTh MOHATUAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CIIC/ICTBUS; PABHOCHIIbHbIE HEPABEHCTBA.

[IpumeHsAT, pa3auMYHBbIE METONBI PEHICHUS pPAIHOHAIBHBIX W JAPOOHO-
pallMOHANIbHBIX YPaBHEHWU; TMPUMEHSATH METOJ HWHTEPBAJIIOB IS PEIICHUs
HEPABEHCTB.

CB0OOJHO OIEpUpPOBATH MOHATUSMU: MHOTOWIEH OT OJIHOM MEPEMEHHOM;
MHOTOYJIEH C UEeIbIMU KOA(DPUIMEHTaAMU, KOPHU MHOTOYIEHA; IPUMEHSITh
JEJIEHNE MHOTOWIEHa HaA MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl pELLICHUS 3a]1a4.

CB0oOOIHO oOmepUpoBaTh TMOHATHUAMM: CHUCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENeNUTeNb MaTpulbl 2 X 2 W €ro reoOMETPUYECKUH CMBICI,
UCIIOJIb30BAaTh CBOMCTBA OINpENENauTeNss 2 X 2 i BBIYKCICHUS €r0 3HAYCHMUS,
MPUMEHSTh ONPEACIIUTENIN [JIl PEIIEHUsS CHUCTEMbl JIMHEHMHBIX YpaBHEHMII;
MOJIEIUPOBATh PEAIbHbIE CUTYAIIMU C MOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
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WCCIIEIOBATh TOCTPOCHHBIE MOJENTH C TOMOIIBI0 MATPHUI] U OINpeAeTUTeNeH,
WHTEPIIPETUPOBATH MOJYYCHHBIN pe3ybTar.

Hcnonb3oBaTh CBOWMCTBA JEHCTBUH C KOpPHSAMHU JJis MpeoOpa3oBaHUs
BBIPAKCHU .

BrImonHsATE TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUHN, COIEPIKAINX CTEIICHU
C pallMOHATBHBIM MTOKA3aTEJIEM.

Hcnonb3oBaTh CBOICTBa jgorapupmMoB LTSt npeoOpa3zoBaHus
sorapuMUYECKUX BBIPAKECHUI.

CB0OOOIHO OmepUpOBaTh MOHATHAMH: HppalOHAIbHbIE, TOKAa3aTeIbHbIE U
Jorapu(pMUYECKre ypaBHEHUS; HAXOJUTh UX PELIECHUS C IOMOIIBIO PABHOCHIIBHBIX
MEPEX0/I0B HJIM OCYIIECTBIISIS IPOBEPKY KOPHEHA.

[TpumensaTs OCHOBHBIE TPUTOHOMETPUUYECKUE bopmybl TUIS
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBHIPAKEHUH.

CB0OOHO oOmepupoBaTh MOHSATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh  HEoOXoAumble (GOpMYIbl JUIS  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YPaBHEHUIA.

MonenupoBaTh pealbHBIC CHTyallMd Ha S3bIKE ajreOpbl, COCTaBIIAThH
BBIPKEHUS, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEAOBAThH
NOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajareophbl.

OyHKIMKA U TpaduKn

CB000IHO oTIepUpOBaATh MOHITHAMU: (DYHKIIHS, CTIOCOOBI 3a/1aHus (PYHKITUH;
B3aUMHO OOpaTHble (yHKIMH, KoMmo3unwms (QyHKM; rpaduk GyHKINH,
BBITIOJTHATH dJIEMEHTapHbBIC TPeoOpa3zoBaHus rpapuKoB (DyHKITHIA.

CB0OOIHO omepupoBaTh MOHATHUAMU: O0JACTH OMPECICHUS U MHOMXKECTBO
3HaYeHUH QPyHKINU, HYJTU QYHKIIHH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

CB0OOOIHO oOmMepupoBaTh MOHATHAMH: YETHBIE M HEYETHBIE (YHKIUH,
nepuoandeckre GyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYMBI U
MUHUMYMBl (YHKIMW, HauOoJblllee W HaWMEHbIlee 3HadeHWe (QYHKIUH Ha
IPOMEXYTKE.

CB000IHO OnepUpPOBATH MOHATUSMU: CTETIEHHAS (PYHKIUS C HATYPAJIbHBIM U
[EeJbIM MOoKa3aTenaeM, IpauK CTENeHHOW (PYHKIMU C HATypaldbHBIM U LEIBIM
nokasareneM; rpaduk KOpHsS N-Od CTeNeHU Kak (yHKIMU OOpaTHOW CTENEeHU C
HaTYypaJIbHbIM IOKa3aTeleM.

OmnepupoBaTh NOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U JIPOOHO-IMHEHHas
(GyHKIMH; BBIIIOJIIHATD JIEMEHTAapPHOE MCCIIEA0BAHNE U TIOCTPOEHUE UX TpadUKOB.

CB0OOHO OmepupoBaTh MOHATUSAMU: TMOKa3aTelabHas W Jorapudmuueckas
(yHKUMH, WX CBOMCTBAa M TIpaUK{; HCIOIB30BAaTh UX TIpaUKU JUIsl pelleHus
YpPaBHEHUM.

CB0OOIHO oOmEepupOBaTh TOHATUSMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
ornpeaeneHNe TPUTOHOMETPUYECKUX (QYHKIIUI YMCIOBOTO apryMEHTa.

Wcnonp3oBaTh Tpaduku GYHKIUH A0 KCCIEIOBAaHUS MPOIECCOB |
3aBUCUMOCTEN MpPH PEIIeHUH 3aJad U3 APYruX YYEOHBIX MPEAMETOB U peajbHOU
KU3HU; BbIpaXkaTh GOpMyIaMHu 3aBUCUMOCTH MEXK/y BEIIMYNHAMHU.

Havana maTemaruuyeckoro aHaamsa

CB0OOIHO omepupoBaTh MOHATHAMH: apumeThyeckas U reoMeTpuyecKas
nporpeccusi, 66CKOHEUHO yObIBaIOIasi FT€OMETPUIECKasi MPOrpeccust; JUHEUHBIN U
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AKCIIOHEHUUAJIBHBIN POCT, POpPMyJIa CIOKHBIX MPOLUEHTOB; UMETh IIPECTABIECHHUE O
KOHCTAHTE €.
Hcnonp30BaTh NMPOrpeccuM Uil PELIEHUS PEANBbHBIX 3a1a4 NPHUKIATHOTO

Xapakrepa.
CBOOOZHO OmNEpUPOBATh TOHATHUSAMH: IIOCIEIOBATEILHOCT, CHOCOOBI
3aJjaHdsd ~ TIOCJIEJIOBATEIIbHOCTEH,  MOHOTOHHBIE WM OrpaHUuYEH  HBIE

[I0CJIEIOBATENILHOCTH; IIOHUMATh OCHOBBI 3aPOKICHHUS MAaTEMAaTUYECKOIO aHAJIN3a
KaK aHajan3a 0ECKOHEYHO MaJIbIX.

CB0OOHO omnepupoBaThb NOHATUSMHU: HENpEpbIBHbIE (QYHKIUH; TOYKU
paspsiBa rpaduka GyHKIUN; aCUMITOTH rpaduka PyHKIUH.

CB0OOIHO oOmepupoBaTh MOHATHEM: (YHKIIHS, HENpPEpBhIBHAS HAa OTPE3KE;
MPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI JIJIs1 peIIeHHs 3a/1a4.

CB0OOOIHO omepupoBaTh MNOHATHSAMH: I€pBasi M BTOpas IPOU3BOIHBIE
(byHKUMHU, KacaTenbHas K rpaduKy (QyHKIMH.

BbIuucasaTh MPOU3BOIHBIE CYMMBI, IPOU3BENEHUS, YACTHOTO U KOMITO3UIIMU
IBYX (DYHKIIMIA; 3HATh IPOU3BOAHBIC AIEMEHTAPHBIX (PYHKIUH.

Hcnonb3oBaTh reOMETPUUECKUN U (PU3MUYECKHM CMBICI TPOWU3BOJHOM st
pelieHus 3aaay.

MHoOxecTBa U JIOTUKa

CB0OOOAHO  omnepupoBaTh MOHATUSIMH: MHOXECTBO, OIEpaluu  Haj
MHO>ECTBaMHU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Juisl  ONMCAHMSA
peasibHbIX MPOLECCOB U SIBICHUH, MPH PEHICHHH 3aJad M3 JAPYTUX Y4eOHBIX
IIPEAMETOB.

CB0OOOIHO OIEpUPOBATH MOHATUSAMU: OIPEICIICHHE, TEOPEMA, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, JI0KAa3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

Hucna v BBIYUCIICHUS

CB0OOO/HO omepupoBaTh MOHATUSIMHU: HATypaJlbHOE U IIE€JI0E YHCIIO,
MHOX>KECTBA HATYPAJIBbHBIX M LEIBbIX YUCEI; UCIIOJIB30BAaTh IIPU3HAKU JCIUMOCTU
nensix yucen, HOJl 1 HOK HatypanbHBIX 4ucels A PEeLIeHUs 3a/1a4, IPUMEHSATh
anroput™m EBkinna.

CB0OOIHO oOmepupoBaTh MOHATHEM OCTAaTKa IO MOJYJIIO; 3alUChIBATh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUUCIICHMUS.

CB0OOHO OmepUpoBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEeJ; MPEICTaBIATh KOMIUIEKCHBIE YWCia B aireOpanveckod u
TPUTOHOMETPHUUECKOW (POpME, BBINOIHATH APU(PMETHUECKUE ONEPALMH C HUMH U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA

CB00OIHO OMEepHpOBaTh MOHATUSAMU: HpPpALMOHAIbHBIE, NTOKA3aTEIbHbIE U
JorapuMUYECKUe HEPABEHCTBA; HAXOJUTh MX PEUIEHUS C  IOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXOJI0B.

OcyuiecTBiATh OTOOp KOpHEH TMpU pEHIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS.
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CB0OOOIHO OIEpPUPOBATH MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO;
NPUMEHATh  HeoOXoaumble  (OPMYJbl  JUIl  PELIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.

CB00OIHO ONEpUpPOBATH MOHATUAMH: CUCTEMA U COBOKYIHOCTh YpaBHEHUH
U HEPABEHCTB; PAaBHOCWIbHBIE CHUCTEMbl W CHUCTEMBI-CIEJCTBUS; HAXOAMUTD
pElIEHUsT CUCTEMBl W COBOKYIIHOCTEH pallMOHAIbHBIX, HPPALHUOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Pemats paloHaibHbIE, UppalOHaJIbHbIE, HOKa3aTeJIbHBbIE,
jgorapuMuyecKue U TPUTOHOMETPUYECKHME YpaBHEHHs] U  HEpPaBEHCTBA,
coJiepKallue MOAYJIM U apaMeTphl.

[TpumensaTy rpaduyeckue METObI Ui PEIICHUSI YPaBHEHUN U HEPaBEHCTB,
a TaKXe 3a7a4 ¢ mapaMeTpamu.

MopenupoBaTh peanbHble CHUTyallUM Ha fA3bIKE anreOpbl, COCTaBIATH
BBIDAKEHMSI, YPABHEHUS, HEPABEHCTBA W HUX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJEI0BATh TOCTPOECHHBIE MOJIETM C HCIOJIb30BAHUEM afiapara ajireopsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3yIIbTaT.

Oynkuuu u rpaduKu

Ctpouth rpauku KOMOO3UIMHK (YHKIUH C IMOMOIIBIO 3JIEMEHTAPHOTO
UCCJICZIOBAHUS U CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA.

CtpouTh reoMmeTpuueckue o00pa3bl ypaBHEHMH U HEPaBEHCTB HA
KOOPJMHATHOM IIOCKOCTH.

CB0oOOAHO omepupoBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
GyHKIIHA.

[TpumeHaTs QyHKIMM A7 MOACTUPOBAHUS M HCCICAOBAHUS PEaTbHBIX
MIPOLIECCOB.

Hayaya MaremaTrueckoro aHaiusa

Hcnonb3oBaTh  NMPOM3BOAHYIO ISl  HCCAEAOBaHUS  (PyHKIMM  Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI.

HaxonuTe HamOosbliee M HaMMEHbIIEe 3HAYCHUs] (PYHKIMU HENpepbIBHON
Ha OTpE3Ke.

Hcnonp30BaTh MPOU3BOJIHYIO U HAXOKICHHUS HAWIYYILEro peIIeHus B
OPUKIAJHBIX, B TOM YHCIE COLHUAIBHO-)KOHOMHYECKMX, 3aJadax, I
OTIpe/IeTICHUs] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMyJol WM
rpaduxom.

CBOOOMHO omepupoBaTh TMOHATUSIMH: TIEPBOOOpa3Hasi, OINPEACIEHHBIN
UHTETpall; HaXOAWTb MEPBOOOpaA3HbIE AIEMEHTAPHBIX (YHKUMHA M BBHIYUCIATH
uHTerpai no gpopmyne Herotona — JleliOnuna.

HaxoauTe miomaayn miockux Gpuryp 1 o0ObEMBI TeJl ¢ TOMOILBIO HHTETpaia.

HNMeTrh mpencTaBieHHME O MAaTEeMaTHYECKOM MOJIETUPOBAHMM Ha IpHUMEpE
cocTaBlieHUs TU(PPepeHIInAIbHBIX YPaBHEHUN.

Pemate npuknaaHeie 3aadyd, B TOM YHCIIE€ COLMATIbHO-DKOHOMHYECKOTO U
(¢u3nYeCKOro Xxapakrepa, CpeICTBAMU MaTEMAaTUYECKOTO aHaIN3a.

OcBoeHue yuebHoro kypca «l'‘eomerpus» Ha YPOBHE CPEIHEro OOIIero

06[2330B21HI/I$I JOJIXKHO 00eCIeYnBaTh JOCTHMIKCHHUC CJICAVIONMINX ITPCAMCTHBIX
06[2330BaTeJ'IBHI)IX pE3VJIbTATOB:
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CBOOOMHO oOMEpPHPOBATH OCHOBHBIMH TIOHSTHSMH CTEPEOMETPUU TIPHU
pEIICHNUH 337249 U MTPOBEJACHUHM MaTEMaTHIECKUX PACCY KICHU.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CIICJCTBUS W3 HUX TPU PEIICHUN
TCOMETPUYCCKUX 3aJ1aY.

KnaccudunupoBaTs B3aUMHOE PpACIIOJIOKEHUE TPSIMBIX B IPOCTPAHCTBE;
TUIOCKOCTEN B MPOCTPAHCTBE; MPAMBIX M INIOCKOCTEN B IPOCTPAHCTRBE.

CBoOomHO  omepupoBaTh MOHSATHUSIMH, CBS3aHHBIMH C  yIJlaMH B
IPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE; MEKIY MPSMOUN U TNIOCKOCTHIO.

CB000/IHO OTepUpPOBaTh MOHITHIMU, CBI3aHHBIMA C MHOTOTPAHHUKAMU.

CBOOO/MHO pacro3HaBaTh OCHOBHBIC BHUJbI MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMua, MPSMOYTOBHBIN Mapajuieenunes, Kyo0).

KnaccudummpoBate  MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHUA IS
KJIacCU(pUKALUU.

CBOOOMHO  oOmepupoBaTh  IMOHSATHUSMH, CBS3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TUTOCKOCTBIO.

BEITIONHSTH napajienbHOe, IIEHTPATbHOE u OpPTOTOHAJIBHOE
IPOCKTHpPOBaHWE (UTYp Ha ILIOCKOCTh; BBIMOJHATH H300pakeHUs GUTYp Ha
TUIOCKOCTH.

Crpoutb Ce4eHHs] MHOTOIPAHHHUKOB Pa3IUYHBIMM METOJIAMU, BBINOIHSIThH
(BBIHOCHBIC) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXy, COOKY, CHU3Y.

Boruucnsate momanu  MOBEPXHOCTEH  MHOTOTPAHHUKOB — (MpU3Ma,
nupamMuia), TCOMETPUICCKUX Tell ¢ TPUMEHEHUEM (HOPMYI.

CB0OOOHO OTMEpHUPOBATH MOHSATUSMU: CHMMETPUSI B MPOCTPAHCTBE; IICHTP,
OCh | IJIOCKOCTh CUMMETPHH; IICHTP, OCh B INTIOCKOCTh CUMMETPHUH (PUTYPHI.

CBOOOMHO OMEpPUPOBATH TOHITHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM |
KOOpPJIMHATaM B IPOCTPAHCTBE.

BpINOIHATE 1€MCTBUS HAJl BEKTOPAMU.

Pemate 3amaum Ha J0Ka3aTEIbCTBO MAaTEMATHYCCKUX OTHOIICHUH M
HaXO0XJCHUE T'€OMETPUUYECKUX BEIIMYUH, MPUMEHS HU3BECTHBICE METOJbl MpH
PEIICHUH MaTeMaTUYeCKUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH.

[IpumeHAT, mOpocTedlIMe MNPOTPAMMHBIE CPEIACTBA U BJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4.

W3Bnekath, mnpeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HWHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECCKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKax H
PUCYHKaX.

[IpumeHsAT, TOMyYEHHBIE 3HAHUS HA TPAKTUKE: CpPaBHUBATh U
aHATM3UPOBATh PEAbHBIC CUTYAIlUU, IPUMEHSTh U3YUEHHBIC TTOHATHS B MIPOIIECCE
MOMCKA PEIICHUS MaTeMaTHYeCKu C(HOpMyTHPOBAaHHOM MPOOIEMBI, MOACIUPOBATh
peaNbHBIC CHTYallUd HA S3BIKE TE€OMETPHUH, UCCIICI0BATh TIOCTPOCHHBIC MOJIETH C
MCII0JIb30BAaHUEM T€OMETPUYCCKUX MOHIATHIA U TEOPEM, alliapaTa ajreOpbl; pemarh
PAKTUYECKUE 3a/1a4H, CBA3AHHBIC C HAXOXKJICHUEM T€OMETPUUYECKUX BEITUYHH.

HNmers mpencTaBieHuss o0 OCHOBHBIX JTamax pa3BUTUS T'E€OMETPUU Kak
COCTaBHOM 4acTH (yHJAAMEHTa PAa3BUTHUS TEXHOJIOTHUH.

CBOOO/IHO oOMEpUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C UUAJIUHAPUYECKOH,
KOHUYECKOH U CHeprUIeCKON MMOBEPXHOCTIMH; OOBSCHATH CIIOCOOBI TIOTyYECHHUS.
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OnepupoBaTh NOHATHSAMH, CBSI3AHHBIMU C TEJAMHU BpPAILECHUS: LUJIUHAPOM,
KOHYCOM, c(hepoil 1 mapom.

PacnioznaBath Tena BpauieHus (HUIMHIP, KOHYC, cepa u map) u 0ObACHITH
CHOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccuduumpoBath B3auMHOE pacnoioxkeHue chepol U MI0CKOCTH.

BpluncnaATh BENWYMHBI 3JEMEHTOB MHOTOIPAHHUKOB W TEJl BPAILCHMUS;
O0BEMBI M IUIOWIAM TOBEPXHOCTEM MHOTOIPAHHUKOB M TENl BpallleHHUs,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POpMYI.

CB0OOOHO OmepUpoBaTh MOHATHSIMH, CBSI3aHHBIMU C KOMOMHALIUSAMH Tel
BpallleHUs1 1 MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIMCAHHBIN B cepy U OMMCAHHBIH
okoJ0 chepsl; chepa, BiMCaHHAS B MHOTOTPAHHUK HJIM TEJIO BPALCHHUSL.

BbIuucnsITh COOTHOIIEHUS MEXKIY IUIOLIAJSIMU MMOBEPXHOCTENH U 00BEMaMuU
MOJO0HBIX TE.

N3o0paxarh u3ydaemble (QUTYpBI; BBIMOJHATh (BBIHOCHBIE) IUIOCKUE
YepTeKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHH3Y;
CTPOUTH CEYEHHUS TeJl BpallCHUSI.

W3BnekaTh, HHTEPHOPETHPOBATH M MpeoOpa3oBbiBaTh HHPOPMALHMIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

CB000/IHO OTIepUpPOBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BeInonHATh onepanuy HajJ BEKTOPAMHM.

3anaBarh MNIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIMHAT.

Pewate reomerprueckue 3aa4uy Ha BBIYUCIIEHUE YIJIOB MEX]Y MPSMBIMU U
IJIOCKOCTSIMM; BBIYMCIIEHHE PACCTOSHHMM OT TOYKHM 10 IUIOCKOCTH; B II€JIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PEILICHUH.

CB0OOOHO omnepupoBaTh TMOHSATUSMH, CBA3aHHBIMM C JBHUKEHUEM B
MPOCTPAHCTBE; 3HATh CBOMCTBA JBUKECHUN.

BoinonHaTh  M300paKeHUsT MHOTOIPAaHHUKOM M TeJl BpallleHHs Mpu
napajiyieIbHOM MEePEHOCE, IEHTPATIbHON CUMMETPUH, 3€pKAIbHONM CUMMETPUH, TIPH
OBOPOTE BOKPYT MPSIMOIA; MpeoOpa3oBaHus MOJ00US.

CTpouTh cedyeHHs] MHOTOTPAHHMKOB M TE€J BPAILICHHUS: CEYEHUs LUIUHIpA
(mapanyenbHO M NEPIEHIUKYJISIPHO OCH), CEUEHHUs KOHyca (mapajulesbHOe
OCHOBAHMIO U MPOXOALIEE YepE3 BEPIIMHY ), CEYEHUS 11apa.

Hcnonp30oBaTh METOABI ITOCTPOCHUS CEYEHUM: METOJ CIIENOB, METOJ
BHYTPEHHETO POEKTHUPOBAHUS, METO/I IEPEHOCA CEKYILEH IIIIOCKOCTH.

Jloka3bIBaTh r€OMETPUYECKHE YTBEPIKICHHS.

[IpumeHsATs reoMeTpuueckue QakTbl ISl PEHICHUS] CTEPEOMETPUUYECKHX
3a/1a4, MPEeANOIaralouX HECKOJIBKO IaroB PelIeHUs, €CJIM YCI0BUS PUMEHEHHUS
3aJlaHbl B IBHOM U HESIBHOM (opMme.

Pematp 3amaunM Ha J10Ka3aTeNbCTBO MATEMAaTHUYECKUX OTHOIICHUW U
HaXO0XJACHUE reOMETPUUECKUX BEJIUYUH.

[IpuMeHATh MPOTrpaMMHBIE CPENICTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKUX 3a7aY.

ITpuMeHATh MOJTyYEHHbIE 3HAHUS HA MPAKTHKE: CPAaBHUBATh, aHAJU3UPOBATh
U OLICHMBAaTh PEAIBHBIE CUTYyalWU; MPUMEHSATHh W3YUYEHHBIE IOHATHUS, TEOPEMBI,
CBOMCTBa B TMpoliecce IMOMCKAa PEHIeHHs MaTeMaTH4ecKd CQPOpMYIUPOBAHHOM
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npoOJeMbl, MOJEIUPOBAaTh pPEAJbHbIE CUTyallMM Ha S3bIKE T'€OMETPUH,
MCCJIEeI0BATh TOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM I€OMETPUUYECKHUX MOHSITHM
U TEOpeM, ammapara ajareOpbl; pemarh MPAKTHUYECKUE 3a/Jayud, CBS3AHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUYECKUX BEIUUHH.

Nmerp mnpencTaBieHuss o0 OCHOBHBIX ATamax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM yacTH GyHAAMEHTa Pa3BUTHUS TEXHOJIOTUH.

OcBoeHue y4eOHOro Kypca «BeposSTHOCTb M CTAaTHCTHKA» Ha YPOBHE

cpeaHero o0iiero oOpa3oBaHus JIOHKHO 00€CcTICYMBATh JIOCTHXKCHUE CIASAYIOIIUX

IPEIMETHBIX 00Pa30BATEIbHBIX PE3YILTATOR:
CB0OOIHO omepupoBaTh MOHATUSIMU: Tpad, TUIOCKHUH Tpad, CBA3HBINA rpad,

nyTh B Tpade, Ienb, IUKI, JIePEBO, CTEMECHb BEPIIUHBI, JIEPEBO CIIYYAHOTO
AKCIIEPUMEHTA.

CBOOOHO oOmEepUpOBaTh MOHSATUSIMU: CIIYyYaWHBIA HKCIEPUMEHT (OIBIT),
ClIydyailHOE COOBITHE, JIEMEHTApHOE CIydailHoe cOObITHE (PJIEMEHTAPHBIA MCXOJ)
CIIy4alHOTO  ONbITa; HAXOJUTh BEPOSITHOCTH COOBITUA B  OMBITaX C
PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Haxoauts u popmMynupoBaTh COOBITUS: TIEpecedeHre, 00beTMHEHUE TAHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAAHHOMY; MCIOJIB30BATh JAHArPaMMBI
Dlinepa, KOOPJIMHATHYIO NPSIMYIO ISl peUIeHUsl 3a7a4; MoJIb30BaThCsa (HOpMyIioit
CJIOKEHUSI BEPOSITHOCTEH ISl BEPOATHOCTEHN ABYX U TPEX CIIy4alHBIX COOBITUH.

OnepupoBaTh  MOHSATUSIMH:  YCJIOBHAasi  BEPOATHOCTb,  YMHOXKECHHUE
BEPOSITHOCTEW, HE3aBUCHMBIE COOBITHS, JEPEBO CIy4YallHOTO HSKCIEPUMEHTA;
HaXOJIUTh BEPOSTHOCTH COOBITHM C TIOMOIIBIO TIpaBWIa YMHOXKEHHsI, JIepeBa
CIy4ailHOTO OTbBITA, HWCIIONB30BaTh (POPMYITy TOJHOW BEPOSTHOCTH, (OPMYITY
baiieca npu pelieHnu 3aaa4; ONpeessIiTh HE3aBUCUMOCTh COOBITUH 1O (popmylie U
110 OPTaHHU3alUU CIIy4ailHOrO 3KCIEPUMEHTA.

[IpuMeHsaT, H3yYEeHHBIE KOMOWHATOpPHBIE (DOPMYIBI IS TEPEUUCICHUS
AJIEMEHTOB MHOYKECTB, JJIEMEHTAPHBIX COOBITUH CIIy4alHOTO OIIbITA, PEIICHHS
3aJ1a4y M0 TEOPUH BEPOSTHOCTEH.

CBOOOIHO oOmepupoBaTh TMOHATUAMM: OWHAPHBIA  CIy4YaWHBIA  OMBIT
(uctipiTaHKe), yCrex M HeyJada, HEe3aBUCHUMBIE HCIBITAHUS, CEPUSl UCIBITAHMIA,
HAXOJUTh BEPOSITHOCTU COOBITUW: B CEpUU HCIBITAHUN JO MEPBOTO ycCrexa; B
CepHUH UCTIBITAaHUN bepHyJIM; B OMBITE, CBI3aHHOM CO CIyYallHBIM BBIOOpPOM W3
KOHEYHOU COBOKYITHOCTH.

CB0OOOIHO OTEepUPOBATh MOHATUSAMHU: CIydaliHas BEIWYMHA, pacipenesiceHue
BEPOSTHOCTEH, AWarpaMMma paclpesesicHus, OWHapHas CIydaifHas BEJIIMYWHA,
reoMeTpu4ecKkoe, ONHOMUAIBLHOE paclpeesieHUE.

OnepupoBaTh MOHSATUSMH: COBMECTHOE pAaCIpEACNIEHHUE JBYX CIIyYallHbIX
BEJIMYMH; MCIIOJIb30BaTh TAOIMILy COBMECTHOTO PACTIPENCIICHHS ABYX CIyYalHBIX
BEJIMYMH JUIS BBIJCJICHHUS paclpelelieHuss KaXKJAOW BEJIMYUHBI, ONPEeIeTICHUs
HE3aBHCHUMOCTH CJIy4alHBIX BEJIUYHUH.

CB000OIHO OomepUpPOBaATh MOHITHEM MAaTEMATUYECKOTO OKUJIAHUS CITydyaiiHON
BEJIMYMHBI (pacrpe/esieHnsi); MPUMEHITh CBOMCTBA MAaTEMaTUYECKOTO OXKHIaHUS
pY PEIICHUH 3a/1a4; BBIYUCISATh MAaTEMaTUYECKOE OXKUJaHUE OMHOMHUAIBLHOTO U
rE€OMETPUYECKOTO PACTIPEAECITICHUIA.
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CB00O/IHO OnepupoBaTh MOHATUSAMU: JAUCIIEPCUs, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI;, IIPUMEHSITh CBOMCTBA JIUCIIEPCHM CIyYalHON BEIWYUHBI
(pactipeiesieHHs) MPU PEIIEHUU 3a]1a4; BBIYUCIATH JUCHEPCHI0 U CTaHAAPTHOE
OTKJIOHEHHE F'€OMETPUUYECKOTO U OMHOMMAIILHOTO PacIpeIeIICHUN.

Bblyucnsate  BBIOOpOUYHBIE  XapaKTEPUCTHKKM IO JAHHOM BBIOOpKE W
OLICHMBATh  XapaKTEPUCTUKH TIEHEPAIBHOM  COBOKYIIHOCTHM  J@HHBIX  IIO
BBIOOPOYHBIM XapakTepucTukaMm. OLEeHUBaTh BEPOATHOCTU COOBITUN U IPOBEPSTH
[IPOCTEUILINE CTaTUCTUYECKHUE TUIIOTESHI, IIOJIb3YSCh W3Y4YECHHBIMU
pacrpeneneHus M.
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2. CTpyKTypa M coaepxkaHue y4eOHO! AUCHUILINHBI.
2.1. O0bem yyeOHOM TUCHUIIMHBI U BUABI y4eOHOH padoThl.

= O0bem

Bupa yueOHoi1 padoThI
yacax

Oo6bem o0pa3oBaTeJIbHOM MPOrpaMmbl yueOHoit 340
AU CHHUILINHBI
B T.4. B pOpMe MPAKTUYECKOMN MOATOTOBKH 0
N3 obiero oonema:
TEOPETUICCKOS OOyUCHHE 0
[IPAKTUYECKUE 3aHATUS 322
caMoCTOATeNbHasg padoTa 0
KOHCYJIbTalluH 0
IIpomexyTounasi arrecrauus B ¢popme IK3aMeHa 18

17




2.2. TemaTuyeckuil VIaH U cOAEPKAHUE YUCOHOU TUCUMIIJINHBI.

Koapl

O0bem B 4acax / | KOMIeTeHIMH,

TOM qucJje

B | (pOpMUPOBAHUIO

HaumenoBanmue Conep:kanue y4eOHOro marepuasa M (opMbl OPraHM3aAlMU JAeSITeJbHOCTH
pa3aejioB H TeM o0y4aromuxcst (bopme N KOTOPLIX
NMPaKTHYEeCKOM crnocoocTByeT
MOAr0OTOBKH 3JIeMeHT
NPOrpamMmbl
1 2 3 4
Pa3znen 1. Anre6pa n Hayajia MaTeMaTH4eCKOr0 aHAJIN3a 167/0
Tema 1.1. MHOKECTBO Conep:xanue yueO0HOro Marepuajaa: MHOXECTBO, Onepaluy HajJ MHOXXECTBAMHU U OK 1-9,
JICUCTBUTEIIbHBIX YUCEI. ux cBoHMcrBa. Jumarpammel Oitnepa — Benna. [IpumeneHue TeopeTHKoO- K 1.1
MHoOrouneHsbI. MHOKECTBEHHOI0  ammaparta JJid pelleHus 3ahad. PanuoHanbHbBIE 4HUCIA.
Panmonanbsubie ypaBHeHus1 | OOBIKHOBEHHBIE M JIECATUYHbBIC IPOOU, MPOLIEHTHI, OECKOHEUHBIE MEPUOIUYECKUE
u HepaBeHcTBa. Cucrtembl | apoOu. IlpumeHenue apoOGeil W MPOLEHTOB AJIsi pEIHICHUS NPHUKIATHBIX 3ajad.
JMHEWHBIX YpaBHEHUH. JleiictButenbHble  yucina.  PanuoHanbHble W UppalMOHAJbHBIE  YHCIA.
ApudmeTrndeckne — omepanuu ¢ JEHCTBUTECNBHBIMH  4HWclIamMu.  Moyib
NEHCTBUTENIBLHOTO YHUCia U ero cBoiicta. [IpuOmmkE€HHbIE BBIYUCIICHUS, TPaBHUiia
OKpYIJIEHUS, TPUKHUJKA M OLEHKa pe3ysibTaTa BbIUMUCICHUNA. OCHOBHBIE METOJbI 18/0

pElIeHUs LEeTBbIX U JPOOHO-PALMOHAIBHBIX YPAaBHEHUI 1 HEPAaBEHCTB. MHOTOUJICHBI
OT OJHOM MEPEMEHHOM. JleJleHne MHOTO4YJIEHa HA MHOTO4YIEH C OCTaTKoM. Teopema
be3y. MHorounensl ¢ uensiMu kKodddunuenramu. Teopema Buera. Pemenue
CUCTEM JIMHEWHBIX YypaBHEHUU. Marpuna CUCTEMbl JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpullbl 2X2, €ro TEOMETPUYECKUM CMBICT M  CBOWCTBA;
BBIUHCJIEHUE €r0 3HAYEHUS; IPUMEHEHUE OIpPEACIHUTENs Ul PEIICHUS CUCTEMBbI
JMHEHHBIX YypaBHEHUU. PelleHune mNpUKIAgHBIX 33ad C IOMOIIBIO CHCTEMBI
JINHEVHBIX YPAaBHCHUM.

B Tom unciie npaKkTHYeCKHe 3AHATHSA:
IIpakTuyeckass padora Nel) MHoecTBO, omepaluyd HaJl MHOXKECTBAMH U HX
cBoiicTBa. Jlnarpammel Diinepa—DBeHHa.

2/0

IlpakTuueckass padora Ne2) Pammonanpubie uyucina. OOBIKHOBEHHBIE U

2/0




JeCSITUYHbIE IPOOU, POLIEHThI, OECKOHEUHbIE NIEPUOANYECKUE APOOH.

IIpakTnyeckass padora Ne3) I[Ipumenenue apoOeil M MPOLEHTOB Ui PEIICHUS

MPUKIAIHBIX 3a1a4. [IpubnmkEHHbIE BEIUMCIICHUS, ITPaBUIa OKPYTJICHUS, TPUKUAKA 2/0
U OLIEHKA pPe3yJIbTaTa BIYUCIICHUM.
IIpakTnyeckass padora Ne4) JlelicTBuTenbHbIE 4YHuCHa. PalnWoOHaNbHBIE U
UppalMoHaiIbHbIe 4YHcha. ApupMeTHYecKHe ONepauud ¢ JeHCTBUTEIbHBIMU 2/0
YHCIIAMU.
IIpakTnyeckas padora NeS) Moaynb AeHCTBUTENBHOIO YHUCIIa U €0 CBOMCTBA.
OCHOBHBIE METO/bl PELICHHUS LENbIX M JIPOOHO-pallMOHAIBHBIX YpPAaBHEHUH U 2/0
HEPABEHCTB.
IpakTnyeckass padora Ne6) MuorouseHbl OT OJHOW TepeMeHHOU. J[lenmeHue 20
MHOTrOYJIEHa Ha MHOTOYJIEH C OCTATKOM.
IIpakTyeckas padora Ne7) PemeHue cucreM JIMHEHHBIX ypaBHeHMH. Matpuna 20
CUCTEMBbI JINHEHHBIX YpaBHEHUII.
IIpakTnyeckas padora Ne§) Omnpenenurens MaTpuubl 2X2, €ro reOMETPUYECKUN 20
CMBICJ M CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAUCHUSI.
IIpakTyeckas padora Ne9) [IpumeHeHune onpenenuTens Uisl PELIEHUs] CUCTEMBbI 20
JIMHEHHBIX YPAaBHEHUH.
Tema 1.2. Hatypanbsubie u | Coaep:xxkanue yueOHOro Mmatepuasa: Harypaneueie u mensie uncina. [Ipumenenue
[EeJIBIE YHCTIA. npu3HakoB AeaumocTH uenbix unces, HOJl u HOK, ocratkoB no mosysito, 4/0
anroputMa EBKiMIa AJ1s peleHus 3aa4 B LEJbIX YUCIax OK 1-9,
B Tom ynciie NpaKTHYeCKHe 3AHATHSA: K 1.1
IIpakTuyeckas padora Nel() HatypanbHbie U Lieble Ynca. 2/0
IIpakTuyeckas padora Nell) Pemenne 3a1a4 B LIEJIbIX YHCTIaX. 2/0
Tema 1.3. KommekcHoie | Conep:kanue y4deOHoro marepuana: KommiekcHeie umcna. AnreOpandeckas u OK 1-9,
4HCIIa. TpUroHoMeTpuyeckas (OpMbI 3alHMCHU KOMIUIEKCHOTO 4YHcia. ApudmeTrndyeckue K 1.1
Ollepaluy C KOMIUIEKCHBIMU 4HCIaMu. [300pakeHne KOMIUIEKCHBIX 4YHCEeN Ha 10/0
KoopauHaTHON 1uiockocTH. ®opmyna Myaspa. KopHu n-oif creneHu u3
KOMIUIEKCHOTO uncia. IIpuMeHeHne KOMIUIEKCHBIX 4YHMCENl Ul PELIeHUs
($U3MUECKUX U TEOMETPUUYECKHUX 3ajau.
B ToM yncie npaKkTHYeCcKue 3aHATHSA:
IpakTnueckass padora Nel2) KowmmiekcHple 4yucina. DopMbl  3amucu 2/0

19




KOMIIJICKCHOI'O YHCJIa.

IIpakTnyeckass padora Nel3) Apudmernueckue omnepanuu ¢ KOMIUIEKCHBIMU
YHUCIAMH.

2/0

IIpakTnueckass padora Nel4) HzoOpakeHHMe KOMIUIEKCHBIX 4YHCENT Ha
KOOPJIMHATHOM MJIOCKOCTH.

2/0

IIpakTuyeckas padora Nel5) dopmyna Myaspa. KopHu n-oif creneHu wus
KOMIIJIEKCHOT'O YHCIIA.

2/0

IIpakTnyeckas padora Nel6) IlpuMeHeHue KOMIUIEKCHBIX YHCEN ISl PELLEHUs
(GU3NYECKUX U T€OMETPUUYECKUX 3ajau.

2/0

Tema 1.4. OyHkuuu u
rpaduKkH. Crenennas
byHKIISA c LEIbIM
MOKa3aTelIeM.

Conep:xxanue y4deOHOro martepuana: DyHKuus, crnocoObl 3amaHus (QyHKIMH.
B3aumno o6parueie ¢yHkuuu. Komnosunus ¢ynkumid. I'padux  dynkuumm.
OneMeHTapHble npeoOpa3oBanHusi rpa¢ukoB (yHKIMHA. OONACTh ONpeneNeHus U
MHOKecTBO 3HaueHui ¢pyHkuun. Hynu pynkunu. [IpomexyTku 3HaKOIOCTOSHCTBA.
Yérusle u HeuétHble ¢yHkuuu. llepmoguueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (PyHKUIMH. MakcumMyMbl U MHUHMMYMBI (yHKuuu. HaunGombiiee u
HalMEHbllIee 3HaYeHHe (yHKIMM Ha NpoMexyTke. JIuHelHas, KBagpaTHUHAs U
NpoOHO-JIMHENHHas (QYHKIUHU. OJEMEHTApHOE HCCIEJOBaHHE U IOCTPOEHUE
rpadukoB 3THX (QyHKuui. CreneHb ¢ LeIbIM MoKazaresneM. bunom Herorona.
Crenennast ¢yHKUMS C HaTypaJibHBIM M LEJIbIM TOKa3ateiemM. EE cBoiicTBa u

rpaduk

18/0

B ToM yuc/ie IpaKTHYECKHe 3aHATHS:
IIpakTnyeckas padora Nel7) dyukuwms, crnocoObl 3anaHus ¢(yHKUUU. B3aumHO
obOpatHbie GyHKIMU. KoMmosunms GyHKITHH.

2/0

IIpakTuyeckas padora Nel8) ['paduk dyHKIINH.

2/0

IIpakTuyeckass padora Nel9) DiemeHtapHble TmpeoOpa3oBaHus TpaduKOB
(byHKUIHUH.

2/0

IIpakTnyeckass padora Ne20) OOnacte ompeneneHUs U MHOXKECTBO 3HAYEHUH
¢byskumu. Hymu dysakumu [IpoMexyTKH 3HAKOTIOCTOSTHCTBA.

2/0

IIpakTnyeckass padora Ne21) Yérnsle u HeuétHble QyHKuuH. Ilepuonmueckue
GYHKIIH.

2/0

IIpakTnueckass padora Ne22) IIpoMeXyTKM MOHOTOHHOCTH  (DYyHKIIHH.
MakcuMymMbl U MHHUMYMbl QyHKuud. Hawubospliee M HavMeHblee 3HAaYCHHE

2/0

OK 1-9,
K 1.1
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(GYHKIMHM HAa IPOMEXKYTKE.

IIpakTnyeckass padora Ne23) Jluneiinas, KBajpaTHuHas U JAPOOHO-JIMHEHHas
GbyHKIMHA. DJIeMEHTapHOE UCCIIEIOBAHNE U MTOCTPOCHUE IPAGUKOB ATUX (DYHKITHH.

2/0

IIpakTuyeckas padora Ne24) CreneHb ¢ 1eabIM nokazareneMm. bunom HerloToHa.

2/0

IIpakTuyeckass padora Ne25) CrerneHHass (YyHKOHMS C HAaTypaJbHBIM H IICJIBIM
nokaszaresneM. E€ cBoiicTBa u rpaduk.

2/0

Tema 1.5.

Apudmernueckuii KOpeHb
n-ou CTEIICHMU.
HppanmonansHsie
YPaBHEHUH.

Conep:xkanue y4eOHOro Mmartepuana: ApupMETHUYECKUH KOpPEHb HaTypaJbHOMN
CTETIEHH M ero cBoiicTBa. [IpeoOpazoBaHMs YMCIOBBIX BBIPAKECHUH, COAEPIKAIINX
creneHd U KopHu. MppaunoHanbHble ypaBHeHHs. OCHOBHBIE METONbI pEIICHUS
UppallMOHATBHBIX ~ ypaBHEHHH  PaBHOCWIBHBIE  Tepexoabl B PEUICHUH
UppalMoOHATIbHBIX ypaBHeHUH. CBoifcTBa M rpaduk KOpHS N-OM CTENEHH Kak
(byHKIMM 00paTHOM CTENEHH C HATYypaJIbHBIM MTOKA3aTEIEM.

6/0

B ToM yunciie npakTHYeCKHe 3aHATHS:

IIpakTnyeckas padora Ne26) Apudmernueckuil KOpeHb HaTypaJlbHOU CTENEHH U
ero cpoiictBa. I[IpeoOpa3oBaHuss YMCIOBBIX BBIPAKEHHUH, COJEPIKAIIMX CTEIICHH M
KOPHH.

2/0

IpakTnueckas padora Ne27) HppauuoHanbHbie ypaBHEHUs. OCHOBHBIE METOIbI
pelieHusl UppalMOHAJIbHBIX ypaBHEHUI. PaBHOCHIIbHBIE MEpPEXOJbl B PEIICHUU
UPPALMOHATIbHBIX YPaBHEHUIA.

2/0

IpakTuyeckas padora Ne28) CpoiictBa W rpaduKk KOpHS N-OM CTENEHW Kak
GyHKIIMN 00paTHOM CTENEHH ¢ HaTypaJIbHBIM NOKA3aTeJIEM.

2/0

OK 1-9,
K 1.1

Tema 1.6. IToxazarennHas
¢yukus. [lokazaTenbHble
YpaBHEHUS.

Coaepxanue yueoHoro marepuaja: CreneHb ¢ palMOHAIBHBIM [TOKA3aTENEM U €€
cBorictBa. IlokasarenpHass ¢yHkuusi, e€ cBoiictBa W rpaduk. Mcnomp3zoBaHue
rpapuka GyHKIOMH JUIsL  perieHus ypaBHeHMH. [loka3aTenbHble ypaBHEHMS.
OcCHOBHBIE METO/bI PELICHHSI IOKA3aTEIbHBIX YPaBHEHUI.

10/0

B Tom ynciie npakTHYecKHne 3aHATHA:
IIpakTuyeckas padora Ne29) CreneHb C palMOHAJIBHBIM TIOKa3aTeleM U €
CBOMCTBA.

2/0

IIpakTuueckasi pa6ora Ne30) ITokazarenbHas GyHKIHMs, €€ CBOWCTBA U TpaduK.

2/0

IIpakTnyeckas padora Ne31) lcnonb3oBanue rpaduka GyHKIUU A PEHICHUS
YpaBHEHUH.

2/0

IIpakTuyeckas pa6ora Ne32) [lokazarenbHble ypaBHEHHUS.

2/0

OK 1-9,
K 1.1
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IIpakTuyeckass padora Ne33) OcCHOBHBIE METONBI PEIICHHUS IMOKA3aTEIHHBIX

. 2/0
ypaBHEHUH.
Tema 1.7. | Conep:xxanne y4deOHOro martepuana: Jlorapupm uncna. CpoiicTBa jorapudma.
Jlorapudmuueckas Jlecatuunple ©  HaTypanbHble Jsorapudmel. IlpeoOpazoBaHue  BBIpaKEHHIA,
byHKIHS. conepxammx Jorapudmel. Jlorapupmuueckas (QyHkius, e€ cBoWcTBa W Tpaduk. 10/0
Jlorapugmuueckue Hcnonb3oBanue rpaduka (yHKIUU JUIs pelieHus ypaBHeHuHU. Jlorapupmuueckue
YPaBHEHHS. ypaBHeHMs.. OCHOBHBIE METObl pEIIEHHUs JOrapu(pMHUUECKHX YPaBHEHHIL.
PaBHOCHIIbHBIE MTEPEXObI B PEIICHUH JIOrapu(pMUUECKUX YPaBHEHHH.
B ToM yuciie IpaKTHYeCKHe 3aHATHUS:
IpakTuyeckas padora Ne34) Jlorapupm uyucma. CpoiictBa norapugpma. 20 OK 1-9
JlecATHUHBIE U HaTypaJIbHbIE JIOTapU(MBI. K 1 1’
IIpakTuyeckas padora Ne35) IIpeoOpa3zoBaHWe BBIPAKEHHUH, COJCPIKAIIHX 20 ’
JIoTapu(MBL.
IIpakTuyeckas paGora Ne36) Jlorapupmuueckass ¢yHKuus, €€ CBOMCTBA U 20
rpaduk. Mcnonp3oBanue rpaguka GyHKIUH U peLICHUs] ypaBHEHUH.
IIpakTuyeckas padora Ne37) Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METObI 20
pelIeHus JorapupMUIecKux ypaBHEHHI.
IIpakTnueckass padora Ne38) PaBHOcWiIbHBIE TEpeXOAbl B  PEUICHUHU 20
Jorapu(pMHUUECKUX YPAaBHEHHH.
Tema 1.8. | Conep:xxanne y4eOHoro marepuana: OCHOBHbIE METO/Ibl PELIEHUS MOKA3aTEIbHBIX
WppaunoHanabHble, U JorapupMuUecKux HepaBeHCTB. OCHOBHbBIE METO/bI PELICHUS HPPALMOHAIBHBIX 6/0
[I0Ka3aTeJIbHbIE U | HepaBeHCTB. | paduueckue METObI peIIeHHUs] HPPAMOHANBHBIX, TTOKA3aTEIbHBIX U
JorapupmMuyecKue Jorapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB.
HEPABEHCTBA. B ToM yncie npakTHYeCKHe 3AHATHS: OK 1-9
IIpakTnyeckas padora Ne39) OcCHOBHBIE METOABI PELICHHUS HPPALMOHAIBHBIX 20 K 1_ 1’
HEPABEHCTB.
IIpakTnyeckas padora Ne40) OcHOBHBIE METOABI PELICHUS I10KA3aTEIbHBIX U 20
JorapuMUUecKUX HEpPaBEHCTB.
IIpakTnyeckas padora Ned4l) I'paduyeckre METOb! pPELICHUs UPPALMOHATIBHBIX, 20
MIOKA3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHI U HEPABCHCTB.
Tema 1.9. Cucremsl | Conep:xkanue y4eOHOro marepumana: CucremMa U COBOKYNHOCTb ypaBHEHHI. 6/0 OK 1-9,
palMOHAJIbHBIX, PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-CJIEACTBUA. (OCHOBHBIE METOJbl pEUICHUs MK 1.1
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UppaLMOHATIBHBIX
NIOKa3aTeNNbHbIX u
norapupMUIECKIX
YPaBHEHHH.

CUCTEM M COBOKYITHOCTEH palMOHAJIbHBIX, UPPALMOHATIbHBIX, IOKAa3aTEeIbHBIX H
norapupMHUUecKuX ypaBHeHui. IlpuMeHeHne ypaBHEHHI, CUCTEM U HEPaBEHCTB K
pEIIeHNI0 MaTeMaTHYeCKMX 3aJady M 3aJad M3 Pa3IuyHbIX obOiacTeil Hayku u
peabHOM KU3HU, HHTEPIPETALUS [TOJYYEHHBIX PE3YJIbTATOB.

B Tom yncie npaKTHYeCKHe 3AHATHSA:
IpakTuyeckas paGora Ne42) CucreMa W COBOKYNHOCTh  YpaBHEHHUHU.
PaBHOCHJIbHBIE CHCTEMBI U CUCTEMBbI-CJICICTBUSI.

2/0

IIpakTuyeckas padora Ne43) OcHOBHbIE METOJbl pEIIEHUS CUCTEM U
COBOKYNHOCTEH  palMOHAJIbHBIX,  HppAlMOHAJIbHBIX,  MOKa3aTelIbHbIX U
JorapupMHUUECKUX YPaBHEHHH.

2/0

IIpakTnyeckas padora Ne44) [IpumeHeHNne ypaBHEHUI, CUCTEM U HEPABEHCTB K
pELIeHNI0 MaTeMaTHYeCKMX 3aJad M 3aJad M3 pa3IM4HbIX o0ylacTeil Hayku u
peasbHOM JKU3HU, MHTEpIPETaIysl OJy4YeHHbBIX PEe3YJIbTaTOB.

2/0

Tema 1.10. 3agaun ¢
napameTpamH.

Conep:xkanue  y4e0HOro  Mmarepuana: PanuoHanbHble, HppaldOHAIbHbBIE,
MOKa3aTellbHbIe,  JIOTApU(PMHUYECKHE ¥  TPUTOHOMETPUYECKHE  YpaBHEHUS,
HEpAaBEHCTBA U CHUCTeMbl C mnapamerpamMu. IlocTpoeHue U  wHccienoBaHue
MAaTeMaTUYECKUX MOJIEIEH pPEAIbHBIX CHUTYAIlMHd C MOMOIIbI0 YPAaBHEHUM, CUCTEM
YpaBHEHUH M HEPABEHCTB C MTApaMETPaMHU.

4/0

B ToM umciie npakTHYeCKHe 3aHATHA:

IMpakTnueckas padora Ned4S) PanroHanbHble, UppallMOHAJIbHBIC, MOKA3aTEIIbHBIE,
norapuMuYecKue U TPUTOHOMETPHUUECKHUE YPABHEHHSI, HEPABEHCTBA U CHUCTEMBI C
napaMeTpamu.

2/0

IIpakTuueckass padora Ned46) [locTtpoeHue M HccleOBaHUE MaTEMAaTUYECKHUX
MOJIeJIeH peaNbHBIX CHTyallud C TOMOIIbI0 YPAaBHEHWH, CHUCTEM YypaBHCHHHA W
HEPABEHCTB C ApaMeTPAMH

2/0

OK 1-9,
K 1.1

Tema 1.11.

Tpuronomerpruueckue
BBIPAKCHMS U YPABHEHHUS.

Copnepxanue y4yeOHOro marepmana: CHHYC, KOCHUHYC, TAHI€HC M KOTaHIEHC
YHUCJIOBOTO apryMeHTa. ApKCHUHYC, AapKKOCHMHYC W apKTaHI'€HC YHCJIOBOIO
apryMeHra. Tpuronomerpuueckas OKPY’KHOCTb, OIpesieIIeHue
TPUTOHOMETPUYECKUX byHKIMi YHUCIIOBOTO apryMeHTa. OcHoBHbIE
TpuroHomerpuyeckue  ¢opmyiasl.  [IpeoOpazoBaHue  TPUTOHOMETPHUUECKUX
BbIpaKECHMI. PellieHne TpUroHoMeTpU4eCKUX YPaBHEHHM.

14/0

B ToM yncsie NpaKTHYeCKHe 3aHATHS:
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IIpakTuyeckas padora Ne47) CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC UYHCIOBOIO

aprymeHTra. ApKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOIO apryMEHTa. 2/0
IIpakTuyeckas padora Ne48) TpuronomeTpruyeckas OKPyKHOCTb. 2/0
IIpakTnyeckass padora Ned9) OmpeneneHue TPUTOHOMETPUYECKUX (DYHKIMN 20
YHUCJIOBOI'O apIyYMEHTA.

IIpakTuyeckas padora Ne50) OcHOBHBIC TPUTOHOMETPUIECCKUE POPMYIIBL. 2/0
IIpakTuyeckasi padora NeS1) [IpuMeHeHHE TPUTOHOMETPUUIECKHUX (HOPMYIIL. 2/0
IIpakTuyeckas  padora  Ne52)  [IpeoOpasoBaHMe  TPUTOHOMETPHUUECKHX 20
BBIPAKEHUII.

IIpakTuyeckas padora NeS3) PenieHrue TpUroHOMETPUYECKUX YPABHEHUI. 2/0

Tema 1.12. [I'paduxu | Conep:xkaHue y4yeGHOro marTepuana: TpuroHoMmeTpudeckue (QYHKLIUH, HX

TPUTOHOMETPUUYECKUX cBoiicTBa 1 rpaduku. OTOOP KOpHEH TPUTOHOMETPUUECKUX YPABHEHUN C TTIOMOIIBIO 7/0

(bYHKITHIA. TPUTOHOMETPUYECKOM OKPYIKHOCTH. PelieHne TpPUroHOMETpUYECKUX HEPABEHCTB

Tpuronomerpuyeckue B ToM ymc/ie NpaKTHYeCKUe 3AHATHS:

HCpaBCHCTBA. IpakTuyeckasi padora NeS54) ['padhvku TPUTOHOMETPHUICCKUX (DYHKITHH. 2/0 OK 1-9,
IIpakTnueckass padora NeSS) CpoiictBa rpadUKOB TPUTOHOMETPUUYECKUX 1/0 HK 1.1
bYyHKIHH.

IIpakTnyeckas padora Ne56) OTO0p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHUH C 20
MIOMOUIbI0 TPUTOHOMETPUUECKONU OKPYKHOCTH.
IIpakTnyeckas padora NeS7) PenieHne TpUroHOMETPUYECKUX HEPABEHCTB 2/0

Tema 1.13. | Conep:kanne y4yedHOro martepmaja: I[lociienoBaTeIbHOCTH, CIOCOOBI 3aJIaHUs OK 1-9,

[TocnenoBarenbHOCTH W | MOCHEAOBATEIbHOCTEH. MeTo MaTeMaTU4ecKOM WHAYKIUMHA. MOHOTOHHBIE | IIK 1.1

IIPOrPECCHUM. OrpaHUYEHHBIE TMOCJIEN0BaTeNbHOCTU. McTopus aHanmu3a OECKOHEYHO MaIbIX.

Apudmernueckas U TeoMeTpuUyecKkas mporpeccud. beckoHeuHo yObIBaromias 12/0
reomerpuueckas nporpeccus. Cymma OecKOHEYHO YOBIBAIOLIEH TIeOMeTpUYECKOn

nporpeccuu. JIMNHEHHBIN U 3KCIOHEHIIMAIBHBIA pocT. Uncno e. @opmyiia CI0KHBIX

npoueHToB. Mcmonb30oBaHME NPOrpeccHMd sl PELICHHWs pealbHbIX — 3a1ad

MIPUKJIATHOTO Xapakrepa.

B Tom unciie npakTHYecKHe 3aHATHSA:

IIpakTuueckass padora NeS8) IlocnemoBarenbHOCTH, CIOCOOBI  3amaHUs 20
10CJIEI0BATEIBHOCTEN.

IpakTnyeckas padora Ne5S9) Meton maTeMaTU4e€CKON WHIYKIIUH. 2/0
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IIpakTnyeckas pa6ora Ne60) MoOHOTOHHBIE u OTpaHUYECHHBIE

MIPOU3BOTHOM.

HalMEHBIIEr0 3HAueHWsl HemnpepblBHOM (yHKOMM Ha otpe3ke. IlpumeHeHune
IIPOU3BOJHON U1 HAXOXKACHUS HAWITY4ILIEro peleHns B IPUKIIAIHBIX 3a1a4ax, sl
OIpENIeJIEHUs] CKOPOCTH M YCKOpPEHHs Ipolecca, 3aJaHHOro (opMysol uiIu
rpapuxom Kommnosunms ¢yskuuid. ['eomerpudeckue o0pa3sl ypaBHEHHH U
HEPABEHCTB HAa KOOPAMHATHOM INIOCKOCTH.

nocje1oBaTenbHOCTU. MicTopus aHanu3a 6€CKOHEYHO MaJbIX. 2/0
IIpakTuyeckas padora Ne61) Apudmernueckas U reoMeTpudecKasi IpOrpeccHi. 2/0
IIpakTnyeckass padora Ne62) beckoHeuHo yObIBarom@as reoMeTpuuecKas 20
MIPOrPECCHUsL.
IIpakTnyeckas padora Ne63) Dopmysia CJI0KHBIX TPOLEHTOB. 2/0
Tema 1.14. HempepriBabie | Conep:kanne y4eOHOro martepuana: HenpepoiBHble (YHKIIMM U UX CBOICTBA.
¢yukuu. [IponusBoaHas. Touka paspeiBa. Acumnrorel rpadukoB ¢yHknmid. CpoiicTBa  (QyHKUIUH
HEIMpPEPBIBHBIX HAa OTpe3ke. MeTol UHTEpBajOB [Uisl pEUIeHUS HEPABEHCTB.
[IpumeHeHne CBOWCTB HENpephIBHBIX (QYHKIWI ais perneHus 3amad. llepBas u 18/0
BTOpas Mpou3BoAHble (PyHKuMU. OmnpeneneHue, reoMeTpudeckuil U Gu3NYeCcKuit
CMBICJI IPOM3BOTHON. Y paBHEHHE KacaTelbHOH K rpaduky ¢yHkumu. [IponsBoHbIe
aneMeHTapHbiX (yHkuuid. IlpomsBogHass CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMIIO3UIIUH (PYHKITHIA.
B ToM ynciie npaKTHYeCKHe 3aHATHS:
IIpakTuyeckas padora Ne64) HenpepriBHble GYHKIIMHM U UX CBOMCTBA. 2/0 OK 1-9,
IIpakTuyeckas padora Ne65) [Ipenen GpyHkuuu. 2/0 HK 1.1
IIpakTnyeckas padbora Ne66) OCHOBHbBIEC BUbl HEONIPEICTCHHOCTEM. 2/0
IIpakTnyeckas padora Ne67) MeTopl pacKpbITHsI HEOIPEEIEHHOCTEMN. 2/0
IIpakTHyeckas padora Ne68) MeTo MHTEpBAJIOB /1715l PELLICHUs] HEPABEHCTB. 2/0
IIpakTuyeckas padora Ne69) IlepBast u BTopas Ipou3BOAHbIE QYHKLIUU. 2/0
IIpakTuyeckas padora Ne70) [IpousBogHbIC DIeMEHTAPHBIX (PYHKIINH. 2/0
IMpakTnyeckas padora Ne71) [IpousBoaHasi CyMMbl, TPOU3BEACHUSA, YACTHOTO U 20
KOMIIO3UINH (PYHKIIUH.
IIpakTnyeckas padora Ne72) Penienue 3a7a4 10 HaXOXKJICHUIO MPOU3BOIHBIX. 2/0
Tema 1.15. UccnenoBanue | Conep:xkanue yuyeoHOro marepuaJja: [Ipumenenre npou3BogHON K UCCIIEI0BAHUIO 10/0 OK 1-9,
GyHKIMH ¢ mOMOUIBbIO | QYHKIMI Ha MOHOTOHHOCTH M O3KCTpeMyMbl. HaxoxaeHue HauOONBIIETO H K 1.1
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B ToM yuciie npakTHYeCKHe 3aHATHS

IpakTnueckass padora Ne73) I[IpumeHeHue MNPOU3BOAHON K HCCIEIOBAHUIO
GYHKIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBI.

2/0

IIpakTuyeckast padora Ne74) HaxoxaeHue HauMOOJBIIETO W HAUMEHBIIETO
3HAYCHHsI HEPEPHIBHOUW (PYHKIIMK HA OTPE3Ke.

2/0

IMpakTnyeckas padora Ne75) [IpumeHeHre MPOU3BOAHON B MPUKIIAIHBIX 3aja4ax,
JUIsL OTIPEIeNICHHs] CKOPOCTH, 33AaHHON (hOpMYJION MK TpaduKOM.

2/0

IIpakTyeckas padora Ne76) [IpuMmeHeHne NPOU3BOIHOM B IPUKIAJHBIX 3aa4aXx,
IS OTIpeIeNICHHs] YCKOPEHHUSI IIpolLiecca, 3aJaHHOr0 (OpPMYJION HITH rpauKOM.

2/0

IIpakTnueckas padora Ne77) Komnosunus ¢ynkuuii. I'eomerpudeckue obpasbl
YpPaBHEHUI W HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

2/0

Tema

1.16.

[TepBooOpazHas
AHTETpaI.

Conep:xxanue y4yeOHoro marepmana: I[lepBooOpa3zHasi, OCHOBHOE CBOMCTBO
nepBooOpasHbiX. [lepBooOpas3Hbie nemeHTapHbIX GyHKIUN. [IpaBuna HaXoXACHUS
nepBooOpasHbix. MuTerpan. ['eomerpudeckwii CMBICT HMHTErpana. BeraucieHue
onpenenéHHoro uHrerpana mo ¢opmyine Herotona — JleliOnuna. Ilpumenenwue
WHTEeTpalla Ui HaXOXKJIEHUs Iulomanedl mimockux ¢uryp u  00bEMOB
reomerpuyeckux Ten. [lpumepsr pemenundt auddepeHITHaTbHBIX YpaBHEHUH.
MatemaTuueckoe  MOJEIMPOBAaHUE  PEAJbHBIX  IPOLECCOB € MOMOUIBIO
b depeHnnanbHbIX YpaBHEHUH.

14/0

B Tom unciie npakTHYecKHe 3aHATHSA:
IIpakTuyeckass  padora  Ne78) IlepBooOpa3Has, OCHOBHOE CBOWCTBO
epBOOOPaA3HBIX.

2/0

IIpakTnyeckas padora Ne79) [lepBooOpa3nblie snemMeHTapHbIX GyHKUMM. [IpaBuna
HAXO0XJICHUs] IEPBOOOPA3HBIX.

2/0

IIpakTnyeckas padGora Ne80) Heomnpenenennsiii muTerpan. ['eomerpuueckuii
CMBICJI HHTErpaJIa.

2/0

IlpakTuyeckas padora Ne81) HaxoxxaeHue HeonpeeIeHHOr0 HHTerpaa.

2/0

IIpakTnyeckass padora Ne82) BriuncieHne onpenesIeéHHOro0 WHTErpaza 1o
dopmyne Hetorona — JleiibHua.

2/0

IpakTnyeckass padora Ne83) IlpumeHenuwe wuHTerpana Uil HAXOXKICHUS
TIONIAIeH TUIOCKUX PUTYp U 00BEMOB reOMETPUYECKHX TEll.

2/0

IlpakTuyeckass padora Ne84) Ilpumepsr pemenuii  nuddepeHIATBEHBIX

2/0

OK 1-9,
K 1.1
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| YPaBHEHUH. |

Pasnea 2. 'eomerpus 102/0

Tema 2.1. Beenenne B | Comep:kaHue y4deOHOro martepuana: OCHOBHbIE MNPOCTPAHCTBEHHBIC (HUTYPHI.
CTEPEOMETPHIO [lonsiTUss cTepeoMeTpuu: TOYKa, MOpsMasi, IJIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE
IpaBuiIa U300paKeHUsI Ha PUCYHKE TUIOCKOCTH, MapauIeIbHbBIX MPSIMBIX (OTPE3KOB),
cepenuHbl oTpe3ka. [loHATHA: mepecekarluecs IUIOCKOCTH, IEPECEKAOIINECs
npsiMasi M IUIOCKOCTb;  IOJYNPOCTPAHCTBO. MHOIOIpaHHUKH, H300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp, HECYHIECTBYIOMIUX OOBEKTOB. AKCHOMBI
CTEPEOMETPUH M TepBble chencTBUs u3 HHUX. CrmocoObl 3agaHusi OPSAMBIX |
II0cKocTe B mpocTtpaHcTBe. OO03Ha4YeHHs] MPSAMBIX U IUIOCKOCTel. CeueHusl.
N300pakeHre cedeHni MUpaMuibl, Ky0a ¥ MPU3MBbI, KOTOPbIE MPOXOIAT Yepe3 MX
pébpa. U3o00paxkeHne rmepeceyeHus] IMOMYYEHHBIX IUIOCKOCTeH. PackpamivBanue
IIOCTPOCHHBIX CEYEHUN pa3HbIMU LBETaMH. MeTon cienoB s IMOCTPOCHUS
ceueHuid. CBOMCTBa mepeceyeHnil NpsAMbIX U MIockocteil. [loctpoenue ceyenuid B OK 1-9,
nupamuze, Kyoe mo tpém Toukam Ha péOpax. Co3maHue BBHIHOCHBIX UYEPTEXKEH U K 1.1
3alyCh MIAroB MOCTpOeHUs. Teopema O MPOMOPLUUOHANBHBIX OTpe3kax. IlogoOue
TpeyroJibHUKOB. Teopema Menenas. PacyéTel B CEUEHUSAX HA BBIHOCHBIX YEPTEXKaX.
Hcropust pa3BUTHS IJIAHUMETPUHU U CTEPEOMETPHH.

8/0

B ToM ynclie npakTHYeCKHE 3aHATHS:

IlpakTuueckass  padora  Ne85)  OcHOBHBIE  TIOHATHS  CTEPEOMETPUHU.
MHororpaHHuKH, 1300paKeHHEe NPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYP.

IIpakTuyeckas padora Ne§6) AxcroMbl CTEpEOMETPUU U CIEACTBUS U3 HUX. 2/0
IIpakTnyeckas padora Ne87) M300paxkeHue ceueHui mupaMubl, Ky0a U IPU3MBL,

2/0

KOTOpbIE MPOXOAT Yepe3 ux péopa. 2/0

IIpakTnyeckas padora Ne88) Merox cienoB Uil TOCTPOEHUS CEUYECHHUH. 20

ITocTpoeHue ceueHuii B nupamuie, Kyoe 1o TpéM Toukam Ha péopax.
Tema 2.2. Bzaumnoe | Coaep:kaHue y4yeOHOro Martepuaja: B3auMHOe pacmnoiokeHHe TMpsSMBIX B 8/0 OK 1-9,
pacnosioXeHue NpsAMBIX B | mpocTpa”cTse. CkpemumBaromuecs npsMblie. [Ipu3zHaky cKpelmuBaromuxcs NpsMbIX. K 1.1

IIPOCTPAHCTBE [TapamtenpHble TpsiMble B INPOCTPAHCTBE. TeopeMa O CYLIECTBOBAHHH U
€MHCTBEHHOCTH IMpPsAMOW MapaJUICIbHOM [TaHHOW MPAMOM, NPOXOMALIEH dYepe3
TOYKY NPOCTPAHCTBA M HE JISKAIleW Ha JNaHHOW mpsMou JlemMma o mepecedeHuu
NapaJUIEIBHBIX MPSMBIX INIOCKOCTHIO. [lapainensHocTh TpEX mpsMbix. Teopema o
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TpEX TMapauieNbHBIX MOpsIMBIX. TeopeMa O CKPENIMBAIOIIUXCA  MPSIMBIX.
[TapannensHoe  mpoektupoBaHue.  OCHOBHbIE ~ CBOWCTBAa  MapajUIeIbHOTO
npoektupoBanusd. M3o0paxeHue pasHbIX (uUryp B mapauieIbHOW MPOEKIHH.
[enTpanbHas mpoekiusa. Yroa C COHAIpaBJICHHBIMH CTOPOHAMH. YTOJI MEXIY
NpSAMBIMU.  3ajJaud HAa JIOKa3aTeJIbCcTBO W  HCCJIENOBAHME, CBS3aHHBIE C
PACIIOI0KEHUEM NIPSMBIX B IPOCTPAHCTBE

B ToM ynciie npakKTHYeCKHe 3aHATHS:

IpakTnyeckas padora Ne89) B3auMHoe pacnosokeHue nNpsMbIX B IPOCTPAHCTBE.

2/0

IIpakTuyeckas padora Ne90) Teopembl 0 MapaJIeIbHOCTH.

2/0

IIpakTnyeckas padora Ne9l) IlapamienbHOoe NPOEKTUPOBAHHUE, OCHOBHBIE
CBOMCTBA. NAPaJICJIbHOTO IPOSKTUPOBAHUS.

2/0

IIpakTnyeckas padora Ne92) 3agaum Ha J0OKa3aTENbCTBO U MCCIEAOBAHUE,
CBSI3aHHBIE C PACIIOI0XKEHHEM MPSIMBIX B IPOCTPAHCTBE.

2/0

Tema 2.3.

Coaep:xxanue y4eOHoro marepuana: [loHATHA: napaienbHOCTh NOPSIMOM U

[TapamienbHOCTE NPSMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE

IJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak mnapaiieNbHOCTH MNPSIMOW M IUIOCKOCTH.
CBoiicTBa MapaJJIEAbHOCTA MPSAMOM M TUIOCKOCTH. ['eoMeTpuueckue 3agayu Ha
BBIYMCIICHHE M JI0Ka3aTelIbCTBO, CBSI3aHHBIE C NapajUICIbHOCTBIO MPSIMBIX U
IJIOCKOCTEHW B MpocTpaHcTBe. [locTpoeHne cedeHus, MpOoXOAAIIEro yepe3 JaHHYHO
IpPSMYI0 Ha 4YEpTeXEe U IAPaVICIBHOIO JIpyrom mnpsaMon. Pacuér OTHOLIEHUHN.
[lapannenpHass MpoeKuMs, MPUMEHEHHE [UIsl TIOCTPOEHHUS Ce4YeHuid Kyba u
napawienenunena. CBolicTBa mnapajuienenunena u npusmbl. [lapannenbHbie
miockoctd.  [Ipu3Hakm  mapamnenbHOCTH  NIBYX — Imockoctel.  Teopema o
NMapajvieIbHOCTH W €IMHCTBEHHOCTH IUIOCKOCTH, MPOXOJAIIEH 4Yepe3 TOUKy, He
MPUHAJICKAILYIO0 JaHHOM IJIOCKOCTH U cleacTBUS U3 He€ CBOMCTBA mapalieIbHbIX
IJIOCKOCTEM: O MapauleIbHOCTU MPSIMBIX MEPEeceueHuss MpH IMEePEeceYeHUu JBYX
MapajuleNIbHBIX IUIOCKOCTEH TpeThel; 00 oOTpe3kax mapaulebHBbIX MPSMBIX,
3aKTIOYEHHBIX MEXAY NapajyIebHBIMKU IJIOCKOCTSIMHU; O IMEPECEYCHUH MNPSIMOU C
JABYMsI TAPAJUIEIbHBIMH INIOCKOCTSIMHU

8/0

B ToM ynclie npakKTHYeCKHE 3aHATHS:

IIpakTuyeckas padora Ne93) IlapawienbHOCTP MNPSAMOW M IUIOCKOCTH B
MIPOCTPAHCTBE, MPU3HAK M CBOIMCTBA, 33/1a4¥ HA BHIYKMCIICHHUE U JIOKA3aTEIbCTBO.

2/0

IlpakTuueckas padora Ne94) IloctpoeHne ceueHus, TPOXOISAIIETO Yepe3 JTaHHYIO

2/0
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IIPSIMYIO Ha YEPTEkKE U NapaJLIEIbHOIO APYTrOr MPsIMOM.

IIpakTuyeckas padora Ne9S) Pacuér otHowmenuid. I[lapannenbHas mnpoexuus,
MpUMEHEHHE U1 IOCTPOeHMs ceueHuil KyOa u mapasuienenunena. CBoicTBa
napauleJenune1a U IpUu3MBbl.

2/0

IMpakTnyeckas padora Ne96) IlapamienbHble MIOCKOCTH, MPU3HAKU, TEOPEMBI U
CBONCTBA.

2/0

Tema 2.4.

[IeprieHUKyYISAPHOCTD
OpSIMBIX M TUIOCKOCTEH B
IIPOCTPAHCTBE

Conep:xxanue y4yeOHoro marepmuana: [loBropenue: teopema Iludaropa Ha
TUIOCKOCTH, TPUTOHOMETPHS MPSIMOYTOJBHOTO TpeyroipHUKa. CBoiicTBa Kyba u
NpSMOYTOJIBHOTO Mapajjienenunena. BpluucieHwe AIMH OTpEe3KOB B KyOe u
IPSAMOYTOJIBHOM Napajuienenunene. llepnenauKkyiIspHOCTs NPSMON U IUIOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH MPSMOW U INIOCKOCTH. TeopeMa O CyIiecTBOBaHUU
U €IMHCTBEHHOCTH INPSIMOW, MPOXOIAIIEH Yepe3 TOYKYy IIPOCTPAHCTBA U
NEPIEHIUKYJIAPHON K IUIOCKOCTH. [I1mocKocTH M neprneHauKyIIIspHble UM IpsiMasi B
MHororpanHukax. [leprnenaukynsap u HakioHHas. [locTpoenue neprneHauKymspa u3
TOUYKHU Ha NpsiMyro. TeopeMa o Tpéx mepneHIuKysapax (npsmas u odopatHas). Yroma
MEXKIY CKpEIIMBAOMMMUCA NpsAMbIMU. [IOMCK NEpNEHIUKYIAPHBIX NPSIMBIX C
IIOMOUIBIO TEPNEHIUKYJSPHBIX IIOCKOCTEH. OpTOroHaJIbHOE HPOEKTUPOBAHHUE.
[loctpoenne ceueHnii Ky0a, NpPU3MbI, NPAaBWIBHONW MNHUPaMHUIbI C IOMOUIbIO
OpPTOTOHAJIBHOU MpoeKUUH. CUMMETpHs B IPOCTPAHCTBE OTHOCUTENIBHO INIOCKOCTH.
[InockocT cumMMeTpuil B MHOrorpaHHukax. IIpu3Hak nepHneHAUKYIJISIPHOCTH
IPSIMOM M IJIOCKOCTH KakK CIEACTBHE CUMMETpHUM. [IpaBHiIbHBIE MHOTOTpaHHMKHU.
Pacuér paccrosHmii OT TOUKH 710 TWIOCKOCTH. CIIOCOOBI OMYCTUTh EPICHIUKYIISPHI:
CUMMETpHS, CIBHUI TOYKHM IO NapayuleabHOW mpsiMod. COBUT MO HeNapajlIeIbHOU
IPSIMOM, U3MEHEHUE PACCTOSIHUM.

14/0

B ToM uncie npaKkTHYeCKHe 3AHATHSA:
IIpakTuyeckass padora Ne97) CgoiictBa Kkyba ©  OPSIMOYTOJIBHOTO
napajuiejenunesa.

2/0

IIpakTuyeckas padora Ne98) IlepneHAMKYIIPHOCTH MNPSAMOM U IUIOCKOCTH,
IIPU3HAKU U TEOPEMBI.

2/0

IIpakTnueckass padora Ne99) Pacuér paccTosSsHUM OT TOYKH JO IIJIOCKOCTH.
Crioco0bl TOCTPOCHUHN TIEPIICHIUKYIISIPOB.

2/0

IpakTnyeckas padora Nel00) Teopema o TpEX nepHeHAUKYJIIApaAX.

2/0
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IIpakTuueckas pa6ora Nel01) Yros Mexay CKpEIIUBAIOITUMUCS MPSMBIMHU.

2/0

IIpakTuueckas padora Nel(2) OproroHaibHOE NPOESKTUPOBAHUE.

2/0

IpakTnueckass padora Nel03) Cummerpus B HPOCTPAHCTBE OTHOCHUTEIIBHO
TJIOCKOCTH.

2/0

Tema 2.5.

paccTosHUS

Yriasl

u

Copaepxanue yueOHOro marepuana: ['eoMerpuueckne MeTOIbI BBIUYUCICHUS yTIila
MEX1y NpSIMBIMH B MHOrorpaHHukax. JIByrpaHsbiii yros. CBONCTBO JMHEHHBIX
yIioB JByrpaHHoro yria. llepnenaukyinspHbsle IUIOCKOCTH. CBOWCTBAa B3aMMHO
NEePHNEHANKYJSIPHBIX IUIOCKOCTEN. [Ipr3HaKk NepHneHAMKYyJIIpHOCTH IUIOCKOCTEH;
TeopeMa O MPSIMOW MEpPECEUeHUs JBYX IUIOCKOCTEM NEPIEHAMKYJSPHBIX TPEThEn
IUIOCKOCTH. [IpSMOYTONBHBIA MapajieNenumnes; KyO, W3MEpeHus, CBOHCTBa
IPSIMOYTOJIBHOTO Iapajuienenunena. Teopema O AuaroHaau NPsSMOYTOJIBHOTO
napajuiesienuneia u cieactsue u3 He€. CTepeoMeTpuuecKkie U MpUKiaJHble 3a1a4H,
CBSI3aHHBIE CO B3aMMHBIM DACIIOJIOKEHHEM MpPSAMBIX M IUIOCKOcTU. [loBTOpeHume:
CKpEUIMBAIOIIKAECS  NpsMble, IApajUIebHbIE  IUIOCKOCTM B CTaHIAPTHBIX
MHororpanHukax. [lapa napamienapHbIX INIOCKOCTEH HAa CKPEUIMBAIOLINXCS MPSMBIX,
pacCTOSIHUE MEKJy CKPCIIMBAIOIMIMMHUCSA TMPSAMBIMA B IIPOCTBIX CHUTYalHsX.
OnyckaHue NEpNEeHAUKYISAPOB, BBIYMCIECHUE DPACCTOSIHUM OT TOYKM A0 TOYKH;
NpPSAMOM; IUIOCKOCTU. BBIYMCIIEHHE pacCTOSHUM MEXAY CKPELIUBAIOIIMMUCS
IPSIMBIMUA € TIOMOIIBIO NEPNEHAUKYJSAPHONW IIOCKOCTH. TpéXrpaHHblil yrod,
HEpaBEHCTBA sl TpEXTpaHHbIX yrioB. Teopema [udaropa, TeopeMbl KOCHHYCOB U
CHHYCOB JUId TPEXI'PAHHOTO yIia. DJIEMEHThl c(epruecKkoidl TreoMeTpuu:
reoJIe3NUYeCcKe JIMHUMU Ha 3emiie

10/0

B ToM ynciie npaKTHYeCKHe 3aHATHS:
IIpakTuyeckas paGora Nel04) JIgyrpaHHbli yroixi W €ro CBOWCTBa.
[lepneHIuKyIsIpHBIE IJIOCKOCTH, IPU3HAK, CBOMCTBA U TEOPEMBI.

2/0

IIpakTuueckass padora Nel0S5) IIpsamoyronpHBI mapauienenurnen; Kyo;
M3MEPEHUsI, CBOMCTBA MPSIMOYTOJIBHOTO Mapajuienenumena. TeopeMa 0 auaroHalIu
MIPSIMOYTOJIBHOTO MMApAJUICIEIUIIE A U CIEICTBHE U3 HEE.

2/0

IIpakTnyeckas padora Nel06) CrepeoMeTpuueckue M NPUKIAIHBIE 3aJa4yd, Ha
B3aMMHOE PACHOJI0KEHUE MPSAMBIX U INIOCKOCTH.

2/0

IpakTuyeckas padora Nel07) Iloctpoenue neprneHaukyispoB. PaccrosiHue ot
TOYKH [0 TOYKH; TMPSMOM; IIJIOCKOCTH. BblunciieHne paccTOSHUNA Mexay

2/0
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CKpCHIMBAIOIIMMUCS IIPAMBIMH.

IIpakTnyeckas paGora Nel08) TpéxrpanHelii yrona, HepaBeHCTBA  AJIA
TpEXTpaHHBIX YIIoB. TeopeMbl sl TPEXTPAHHOTO yIUia. DJIEeMEHTHl chepruueckoi
TE€OMETPUHU: T€0Ie3NUECKUE JINHUU Ha 3eMIIE.

2/0

Tema 2.6. Bekrtopbl B
IIPOCTPAHCTBE

Conep:kanue y4yeOHOro marepuaja: [lonsTue BekTOopa Ha IUIOCKOCTH U B
npoctpanctBe. CyMma H  pa3HOCTb BEKTOPOB, MPABWIO MapajulieienuIe/ia,
YMHOXKEHHE BEKTOpa Ha YMCJI0, PAa3JIOKEHNE BEKTOpa 1Mo 0a3ucy TpEX BEKTOPOB, HE
JeXalMX B OAHOM m1ockocTu. CKalsipHOE TPOU3BECHUE, BEIUUCICHUE YTIIa MEXIY
BEKTOpaMHM B MpOCTpaHcTBe. [IpocTeiime 3a1aun ¢ BEKTOpaMHu.

4/0

B ToM ynclie npakKTHYeCKHE 3aHATHS:

IIpakTuueckas padora Nel09) ITonsTrue BeKTOpa Ha MIIOCKOCTH M B POCTPAHCTBE.

2/0

IIpakTnyeckas padora Nel110) Ilpocrelimme 3agauu ¢ BEKTOpamH.

2/0

OK 1-9,
K 1.1

Tema 2.7. JIBuxeHus

Conep:xkanue y4yeOHoOro marepuana: J[Bwkenus mpoctpaHcTtBa. OToOpakeHHs.
JIBvxkeHuss U paBeHCTBO ¢uryp. OOmme cBOWCTBAa ABMXKEHUN. Buapl NBYKCHHIA:
MapaJUICIbHBIM INIEPEHOC, LEHTpajbHAas CUMMETPHs, 3€pKaJbHAs CUMMETpUS,
MOBOPOT BOKPYT mpsMou. [IpeoOGpazoBanus momoOus. Ilpsmas u chepa Diinepa.
reOMeTpI/IquKI/IC 3a4a491 Ha IPUMCHCHHC OBUKCHUSI.

4/0

B Tom unciie npaKkTHYeCKHe 3AHATHSA:
IIpakTuyeckas padora Nelll) JIgmwxkenus npoctpanctBa. OToOpaKeHHs.

2/0

IIpakTuyeckass padora Nell2) I'eomerpuueckue 3agaud Ha IPUMEHEHUE
JUBDKCHUS.

2/0

OK 1-9,
K 1.1

Tema 2.8. Aganutnueckas
reoOMeTpus

Coaep:xxanue y4yeOHOro marepuana: [loBropeHue: KOOpPAMHATBI BEKTOpAa Ha
IJIOCKOCTH W B MPOCTPAHCTBE, CKAISIPHOE MPOU3BEACHUE BEKTOPOB, BBIUMCICHUE
yIjia MEXIy BEKTOpaMu B MPOCTPAHCTBE. Y paBHEHHUE MPSMOW, MPOXOASAIIEH yepes
JIB€ TOYKHU. YPaBHEHHUE IUJIOCKOCTH, HOpMajlb, YPAaBHEHHUE IUIOCKOCTH B OTpE3Kax.
BekropHoe npousBenenue. JInHelHbIe HEPABEHCTBA, TUHEMHOE TPOTPAMMHUPOBAHUE
AHaIUTHYECKHE METOJAbl pacyé€Ta yria MEXIy MpPSMBIMH U IUIOCKOCTSMH B
MHOrorpaHHukax. ®opmysa paccTOsHUS OT TOYKHM JO IJIOCKOCTH B KOOPIHMHATAX.
HaxoxaeHne paccTOsIHUA OT TOYKH JI0 TUNIOCKOCTH B KyO€ M MTPaBWJIBHOM MHUpaMUIe.

6/0

B Tom ynciie npaKTHYeCKHe 3AHATHSA:
IIpakTuueckas padora Nell3) VpaBHeHHE IUIOCKOCTH, HOpMallb, ypaBHEHHUE
TJIOCKOCTH B OTPE3KaxX.

2/0

OK 1-9,
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IIpakTuyeckas padora Nelld) AnanuTuueckue METOAbl pacué€ra yria Mexay
IIPSIMBIMU U IUNIOCKOCTSIMA B MHOI'OTPaHHUKAX.

2/0

IMpakTnueckas padora Nell5) dopmyna pacCTosiHUA OT TOYKH JO IJIOCKOCTH B
KOOpJAMHATAX.

2/0

Tema

2.9.

MHororpanHuku

Coaepxanue yuyeOHoro marepuana: Cucremarusanus 3HaHUN: MHOrorpaHHuK U
ero osnemeHTel. [Iupamupa. Bunel mupamun. I[lpaBunbHas nupamupa. IIpusma.
IIpsmas n HaxsioHHast npusMmel. IIpaBunpHas npusma. [Ipsmoil napasuienenumnen,
IIPSIMOYTOJIBHBIN Mapajienenunes, Ky0. Brimykisle MHOrorpanHuku. Teopema
Olinepa. IlpaBunbpHbIEC U TOTYNPaBUIbHBIE MHOITOIPaHHUKH.

8/0

B ToM yncie npaKkTHYeCKHe 3AHATHS:
IIpakTyeckas padora Nel16) MHororpanHuk u ero aneMeHTsl. [Tupamuna. Buast
nupamu. [lpaBunpHas nupamuma.

2/0

IIpakTnyeckas padora Nell7) Ilpusma. Ilpsimas M HakJIOHHAas NPU3MBIL
[IpaBunpHas npusma.

2/0

IIpakTnyeckas padora Nell8) IIpsamoli mnapamienenunen, NPSAMOYIOIbHBIN
napajuiesienunes, Kyo.

2/0

IIpakTnyeckas padora Nell9) Brimykibsle MHororpaHHuku. Teopema Oiinepa.
ITpaBusIbHBIE U NOTYNPABUIbHBIE MHOTOTPAHHHUKH.

2/0

OK 1-9,
K 1.1

Tema 2.10.
MHOI‘OFpaHHI/IKa

O0BéM

Conepxanue y4eOHOro marepuana: OO0béM Ttena. OO0bEM NPSIMOYTOJILHOTO
napajuienenunena. 3agaun 00 ynBoeHUHM Ky0a, 0 KBaaparype Ky0a; O TPUCEKIIUU
yriaa. CrepeoMeTpUyecKHe 3ajlaud, CBs3aHHbIE C OOBEMOM IMPSAMOYTOJIBHOTO
napaenenunena. [lpukmagHele 3ajadyd, CBA3aHHBIE C BBIYHCICHHEM O0BEMa
IpsAMOYrosbHOro napamienenunena. O0sém npsamoil npusmsel. CTepeoMeTpruuecKue
3a]auM, CBSI3aHHBIE C BBIYMCIEHUEM OOBEMOB MpsAMOM npusmbl. I[lpukiaaHbie
3aJjauy, CBsI3aHHbIE ¢ O0BEMOM NpsAMON Ipu3Mbl. Bbruncienue o0BEMOB Ten ¢
MOMOIIBIO  OompeAeEHHOr0 uHTerpana. OO0bEM HAKIOHHOW MPHU3MBI, MHPAMHIBL.
®opmyna 06béma nupamuabl. OTHoIIEHHE O00BEMOB NMUPAMHUL C OOLIUM YIJIOM.
CrepeoMeTpuyecKkue 3aqavd, CBS3aHHBIE C O0bEMAMHM HAKIOHHOW TIPU3MBI,
nupamuel. [Ipuknagueie 3agaun no treme «OO0bEMBI TeI», CBA3aHHBIE ¢ 00BEMOM
HAKJIOHHOHM NMpHU3Mbl, mupamMusl. [Ipumenenue o0bEMOB. BeIuncieHne paccToOsHUS
110 INTIOCKOCTH.

12/0

B ToM ynclie npakKTHYeCKHE 3aHATHS:
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IIpakTuueckass padora Nel20) OObém Tema. OO0BEM  TPSIMOYTOIBHOTO
napajuiesienunena.

2/0

IIpakTuueckas pa6ora Nel21) 3agaun 00 ynBoeHuu KyOa, 0 KBagparype Kyoa, o
TPUCEKIINH YA,

2/0

IIpakTuueckasi pa6ora Nel22) O0BEM PsSMOI PU3MBI.

2/0

IIpakTnyeckass padora Nel23) Beuucnenune 0OBEMOB Tl €  HOMOIIBIO
OIpe1eIEHHOI0 MHTErpaa.

2/0

IpakTuyeckass padora Nel24) OObEM HAKIOHHOM TPU3MBI, MUPAMUJBL.
OTtHouleHre 06beMOB MHPaMUJ C OOILIUM YTJIOM.

2/0

IIpakTuyeckas padora Nel25) Pemenue 3agay no reme «OObEMBI TEID.

2/0

Tema

2.11.

BpaIllCHUS

Tena

Conep:xxkanue  y4eOHOro  marepuana: [lunmHapuueckass  MOBEPXHOCTb,
oOpaszyomue UWIMHIpHUYecKol mnoBepxHocTu. Llwmunap. Ilpsimoil  kpyroBoit
unnuaap. [lmomane noBepxHocTH  nmauHApa. KoHMueckass MOBEPXHOCTb,
oOpasyromue KoHHMYEeCKOoW moBepxHOCTH. Konyc. CedeHne KOHyca IUIOCKOCTBIO,
napajuIebHOM MJIOCKOCTH OCHOBaHUS. Y ceU€HHBIN KOHYC. M300pakeHne KOHYCOB U
yced€HHBIX KOHYCOB. [lmomans OOKOBOW MOBEPXHOCTH W TIOJHON TMOBEPXHOCTH
koHyca CrepeoMeTpUYecKHe 3aJaud Ha JOKa3aTelIbCTBO M  BBIYKCIICHHUE,
IIOCTPOEHNEM CEUYEHUH LWIMHApA, KoHyca. [IpukmanHele 3amaum, CBsI3aHHBIE C
mwmHapoM. Chepa u map. [lepecedenue chepsl U mapa ¢ wiockocTeio. Kacanue
mapa u cdepbl TUIOCKOCThIO. Bua m m3oOpakeHue miapa. YpaBHEHHE CQEpBHI.
[Tnomane cheprr u e€ uacreit. Cummetpus chepsl u mapa. CrepeoMeTpudecKue
3aJjaud Ha JI0Ka3aTelbCTBO U BBIYMCIEHHUE, CBS3aHHbIE cO cdepoil U 1mapom,
IIOCTPOEHUEM MX CEYEHUM IUIOCKOCThIO. lIpukiagHele 3agauu, CBSI3aHHBIE CO
chepoit m mapom. IloBTOpeHuHe: OKpPYXHOCTh HA TIUIOCKOCTH, BBIYHCICHUS B
OKpPYXHOCTH, CTaHAapTHBIC MOA0OWs Pa3nmuHbie KOMOMHAIIMKM TeJ BpAILICHHS H
MHOT'OIPAHHMKOB. 3a/1a4u 110 TeMe «Tena ¥ MOBEepXHOCTH BPALLEHUS»

10/0

B Tom unciie npakTHYecKHe 3AaHATHSA:
IIpakTnyeckas padbora Nel126) [vmnap.

2/0

IIpakTHyeckas padora Nel27) Konyc.

2/0

IIpakTuyeckas padora Nel28) Pemienne 3a1a4 Ha 10Ka3aTENbCTBO U BBIYHMCIICHUE,
MMOCTPOEHUE CEYCHUH IWINH/IPa, KOHYCA.

2/0

IIpakTuyeckas padora Nel29) Chepa u map. YpaBHenue chepsl.

2/0

OK 1-9,
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IIpakTuyeckass padora Nel30) Pazmuunbie kKOMOWHAIMKM TEN BpallCHUS U
MHOT'OIPAHHHUKOB. 3a/1auu 10 TeMe «Tena ¥ MOBEepXHOCTU BPAILECHUS»

2/0

Tema 2.12. Ilnomamgu
MOBEPXHOCTH H  OOBEMBI
KPYTJIBIX TEI

Conep:xxkanue y4deoHoro marepuata: O0bémM nmmuHzapa. Teopema o0 00BEME
npsaMoro IwiuHApa. Ilmomaan OOKOBOM M TMONHOM NOBEPXHOCTH LMJIMHApA
Brruucnenrne 06bEMOB TeI ¢ TOMOIIBIO ONpeAeIEHHOTo HHTerpaia. O0bEM KoHyca.
[Tnomaan GOKOBON M MOJHOW MOBEPXHOCTH KOoHyca. CTepeoMeTpuuecKue 3a]lauu,
CBSI3aHHBIE C BBIYMCICHHEM OOBEMOB IWIMHJIpPA, KOoHyca. [IpukiagHbie 3agauu 1o
Teme «O0BEMBI U TIomaan moBepxHocTelt Ten. OOBEM mapa U mapoBOro CEKTopa.
Teopema 00 o00béme mapa. Ilmomaas cdepsl. CrepeoMeTpuvecKkue 3ajaadu,
CBSI3aHHBIC C BBIUHCICHHEM OOBEMOB IMIapa, [MIAPOBOTO CErMEHTa, IIapOBOTO
cektopa. [Ipuknanneie 3amaun no teMe «OOBEMBI Tem», CBA3aHHBIE C OOBEMOM
mapa U TUomanasio cepbl. COOTHOIICHUS MEXIy IUIOMIAIMU TIOBEPXHOCTEH U
o0béMamu 1mo00HBIX Tell. [lomoOHBIE Tenma B mpocTpaHcTBe. M3mMeHeHne oObéMa
npu nonobun. CTepeoMeTpudecKue 3a1auu, CBS3aHHBIE C BBIYHCICHHEM OOBEMOB
TeJl U IJTONIaZe TOBEPXHOCTEN.

10/0

B ToM yucie IpaKTHYeCKHe 3aHATHUS:

IpakTnyeckas padora Nel3l) O6bém nmnmmuapa. [lnomans 60KOBOHM U MOTHON
MOBEPXHOCTH IIWIMHApA. Berumcienne o0bEMa C MOMOILIBIO  OMPENETIEHHOTO
MHTErpaa.

2/0

IIpakTnyeckass padora Nel32) O6wvém konyca. [lnomans GOKOBOH M MOJTHOM
MTOBEPXHOCTU KOHYCA.

2/0

IIpakTuyeckas padora Nel33) OO0néMm mapa u mapoBoro cexropa. Teopema o0
o0béMme mapa. [lmomans chepsr.

2/0

IpakTuyeckas padora Nel34) CooTHOIIEHUS MEX]Y IUIOLIAASIMU MTOBEPXHOCTEH
A 00bEMaMH NOIOOHBIX TEJL.

2/0

IpakTnueckass padora Nel3S) Crepeomerpuueckue 3a7adyd, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TeJl U TUIOIIAICH MTOBEPXHOCTEH.

2/0

OK 1-9,
K 1.1

Pa3znes 3. BeposiTHOCTBH M CTATHCTHKA

53/0
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Tema 3.1. DiaeMeHTHI

Conepxxanue y4deOHoro marepuasa: KomOWHAaTOpHOE MpPaBWIIO YMHOXKEHUS.

KOMOWHATOPUKH ITepectanoBku u akropuan. Yucno coueranuil. Tpeyronpauk Ilackans. @opmyna 2/0
omnoma HprotoHa. OK 1-9,
K 1.1
B ToM ynciie IpaKTHYeCKHe 3aHATHA:
IIpakTnyeckas padora Ne136) OcHOBbI KOMOMHATOPUKH. 2/0
Tema 3.2. Cnyuaiinsie | Conep:kanue y4eOHOro marepuana: CroyyaiiHble SKCIEPUMEHTHI (ONBITHI) U
OIIBITHI, clly4aiiHble | cllydallHble  COOBITHS.  ODJeMeHTapHble coObITUS  (HUcXoibl). BeposTHOCTb 4/0
COOBITUSI W BEPOATHOCTH | CllyyailHOro coObiTusi. BeposTHOCTH COOBITHH B ONBITaX C PaBHOBO3MOXKHBIMHU
COOBITHI 3JIEMEHTAPHBIMH COOBITUSIMH. OK 1-9,
B Tom ynciie npaKTHYeCKHe 3AHATHA: K 1.1
IIpakTuueckass padora Nel37) CrnywaiiHple OSKCHEPUMEHTBI U COOBITHS. 20
DJIeMEHTapHBIE UCXOIBI.
IIpakTnyeckas pabora Nel138) BeposTHOCTH ci1y4aiiHOro coOBITHS. 2/0
Tema 3.3. Onepanuu Han | Conep:kanue y4deOHoro marepuaja: I[lepeceueHue, oObeIWHEHHE MHOXKECTB H
MHO>KECTBaMHU U | COOBITHIA, TPOTHUBOMONOXKHBIE COOBITHS. DopMyna CIOKEHUS BEPOSTHOCTEH.
coOpiTusiMu. CrokeHue M | YCIOBHAsE BEPOSTHOCTh. YMHOXKEHHE BeposTHocTe. DopMmyrna  yCIOBHOM 6/0
YMHOKECHHUE BeposiTHOCTH. Dopmyisia nonHoW BepositTHOCTH. Popmyina baiieca. HesaBucumeblie
BEPOSITHOCTEH. Y CIIOBHAs | COOBITHSL.
BEPOATHOCTb. B ToM ymc/ie npakTHYecKue 3aHATHS: OK 1-9,
HeszaBucumble coObITHS IIpakTuueckass padora Nel39) IlepeceueHue, OOBEIUHEHHE MHOXKECTB U 20 MK 1.1
COOBITUH, TPOTUBOIIOJIOKHbBIE COOBITHS. DOpMYyJIa CII0KEHUS BEPOSITHOCTEM.
IIpakTnyeckas padora Nel40) VcioBHas  BEPOSTHOCTb. Y MHOMKEHHE 20
BeposiTHOCTEN. DopMyJia yCIIOBHON BEPOSITHOCTH.
IIpakTnyeckas padora Nel41) @opmyna nonaHoi BepositTHocTu. Popmyia baiieca. 20
He3zaBucumble coObITHs
Tema 34. Cepuu | Conepxanue y4eO0HOro marepuaa: buHapHbI ciayyaliHbI ONBIT (UCIIBITAHUE), OK 1-9,
MIOCIIEI0BATEIBHBIX ycnex u Heynada. HesaBucumble ucnbitanus. Cepusi HE3aBUCUMBIX MCIBITAHUHN 10 K 1.1
ucnbiTannii.  Mcnbitanus | nepBoro ycnexa. Cepusi He3aBUCUMBIX HcnibiTaHuil beprymm. CryuaiiHbeiii BeIOOp 6/0
bepnysnu. CiyyaliHbI{ | U3 KOHEYHON COBOKYITHOCTH.
BBIOOD M3 ~ KOHEYHOM
COBOKYITHOCTH B ToM ync/ie IpAaKTHYECKHE 3aHATHA:
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IIpakTuyeckas padora Nel42) bunaphblii ciiydailHbII ONBIT, yCHEX W HeyJaya.
HesaBucuMble ucnbITanusl.

2/0

IIpakTuyeckas padora Nel43) Cepus He3aBHCHMBIX HCIBITAHUNH J0 TEPBOTO
ycmexa.

2/0

IlpakTuueckasi pa6ora Nel44) Cnyualinbiii BBIOOp M3 KOHEYHOM COBOKYITHOCTH.

2/0

Tema 3.5. Cuyuvaiinsie
BEJTMYMHBI "
pacrpeneneHus

Conep:xxanue ydeOHoro marepuana: CrnyuwaiiHas BenuuuHa. PacnpeneneHue
BepoATHOCTeH. Jlmarpamma pacnpenenenus. Onepauyu Haj — CIydYailHBIMU
BennuuHamu. Ilpumepsl pacnpeneneHnii. bunapHas ciywaliHas — BEJIMYMHA.
I'eomeTrprueckoe pacnpezeneHue. bunomuansHoOe pacnpezelieHue.
MatemaTtuueckoe OXKHUJaHHE Cily4aiHON BeanunHbl. COBMECTHOE pacrpeiesieHue
IBYX CIy4aliHbIX BeauduH. He3aBucumble ciydaiiHple BenuuuHbl. (CBONCTBA
MaTeMaTU4YeCKOro OXKHUJaHUA. MaTtemMaTHueckoe OKHJaHue OMHApHOUM CciydalHOM
BEIMYMHBIL. MareMaTHuecKkoe OXHJIaHHEe TI€OMETPHUUYECKOr0o U OHMHOMHAILHOTO
pactipenenenuii. Jlucriepcusi M craHIapTHOE OTKIOHEHHWe. Jlucriepcusi OMHApHOM
cily4aiiHOM BenuuuHbl. CBoiicTBa aucnepcud. MaremMaTHYecKoe OKHJaHHe
IIPOU3BENECHUS U JUCHEPCUs CYMMbl HE3aBHUCHMBIX CIy4YailHbIX BEJIMYMH.
Jlucniepcusi OMHOMHUAIBHOTO paclpe/leeHusl.

12/0

B ToM uncie npaKkTHYeCKHe 3AHATHSA:
IIpakTuueckass padora Nel45) CiywaitHas BenmuuHa.  Pacmpenenenue
BeposiTHOCTe. Onepanuu HaJl CIy4yailHbIMU BEJTMUUHAMH.

2/0

IlpakTuueckas pa6ora Nel46) [Ipumeps! pactpeaesieHU.

2/0

IIpakTnyeckas padora Nel47) Marematuueckoe OXKHUIAHUE —CIydyallHOU
BEJIMYMHBI.

2/0

IIpakTuyeckas padora Nel48) MaremaTideckoe okuJaHue OMHAPHOW CITy4YaitHON
BEJIMYMHBI, FEOMETPUUECKOT0 U OMHOMHAJILHOTO PaCIpe/IeICHUN.

2/0

IIpakTyeckas padora Nel49) Jlucnepcust U ctaHAapTHOE OTKIOHeHUe. CBolicTBa
JMCIIEPCUH.

2/0

IIpakTuyeckas padora Nel50) MaremaTtnueckoe OXHUIAHWE TMPOU3BEACHUS U
IUCTIepCUs  CyMMBl  HE3aBUCHUMBIX  CIy4YalHbIX  BenuuumH.  Jlucmepcus
OMHOMHAIBHOTO pacIpeieIeHusI.

2/0

OK 1-9,
K 1.1

Tema 3.6. 3akoH 00JIBIINX
qHUcen

Coaepxxanue y4deOHoro marepuana: HepasenctBo YeOwiméBa. Teopema
UYeObiméBa. Teopema bepuymnu. 3akoH O6omibmiux uucen. BeiOopouHblii MeTOn

2/0

OK 1-9,
K 1.1
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HUCCJIEOBAHMI.

B ToM ynciie NpakKTHYeCKHe 3aHATHS:

IlpakTuueckasi pa6ora Nel51) 3akoH GOJBIIUX YKCETI. 2/0

Tema 3.7. HenpepsiBubie | Conep:xkanne y4yeOHOro marepuaja: [Ipumepbl HENpepbIBHBIX CIy4YalHBIX

ciIy4yaiHbIe BEJIMYMHBI | BeNMUuMH. DYHKIUS IJIOTHOCTH BEPOATHOCTH. PaBHOMEpHOE pacnpeseseHue.

(pacnpenenenus), [Ipumepsl 3amay, MNOPUBOAALIIMX K T[OKa3aTeIbHOMY M K HOPMaJbHOMY 6/0

MI0Ka3aTeJIbHOE u | pactipeaeneHussM.  DyHKIUS  IJIOTHOCTH  BEPOSATHOCTH  IOKA3aTEJIBHOTO

HOpMaJIbHOE pacnpezenenusi. OyHKIMS MIIOTHOCTA BEPOSITHOCTH HOPMAJILHOTO pacpe/IesICHuUsI.

pacnpeneneHus B ToM ymc/ie NpakTHYecKue 3aHATHS: OK 1-9,
IIpakTnyeckas paGora NelS2) IIpumepsl HenpepbIBHBIX CIIydalHBIX BEJIUYHH. 20 K 1.1
PaBHOMEpHOE pacnpeeneHue.
IIpakTnyeckas padora Nel53) [Ipumeps! 3anau, NPUBOAAIIUX K [10KA3aTEIBHOMY 20
Y K HOpMaJIbHOMY paclpeIeICHUSIM.
IIpakTnyeckas  padora  NelS54)  Dynkuus  IUIOTHOCTH — BEPOSTHOCTHU 20
MTOKA3aTEJIHbHOTO U HOPMAJIBHOTO PacIpe/IeIeHHUS.

Tema 3.8. Pacripenenenue | Coaep:xxkanue  y4eOHoro  marepuana: [locienoBaTenbHOCTh  OJMHOYHBIX

Ilyaccona HE3aBUCUMBIX coObITHH. [Ipumep 3amgaum, TPUBOAAIICH K paclpeicICHHIO 2/0 OK 1.9
IlyaccoHa. K 1 1’
B ToM ynciie npaKTHYeCKHe 3aHATHS: '
IlpakTuueckas pabora Nel55) Pacnpenenenue Ilyaccona. 2/0

Tema 3.9. Cesa3p Mmexnay | Coaep:xkanue y4yeOHoro marepuana: KoBapuanus [BYyX CIIy4ailHbIX BEJINYHH.

ciydaitHeiMu BenuunHamMu | Koaddumment  koppensunu.  CoBMecTHble  HaONMIOJEHHMS  JIBYX  BEJUYHUH. 40
Bri6opounsiit ko duiueHT koppensuuu. Pazinuune Mexnay JIMHEHHOW CBSI3bI0 U
MMPUYUHHO-CJICICTBEHHOM CBA3bI0. JIMHENHAs perpeccus. OK 1-9,
B Tom ync/ie NpaKTHYeCKHE 3AHATHSA: I[IK 1.1
IIpakTnyeckas paGora Nel56) KoBapuauus [ByX CllydallHBIX BEJIWYMH. 20
Koaddurment xoppensimn.
IIpakTnyeckas padora Nel57) Jluneiinas perpeccusi. 2/0

Tema 3.10. DOnementsl | Conep:kanue y4edHoro marepuana: ['pad, cBsa3ublil rpad, npeacraBieHue 3agaun OK 1-9,

Teopun rpadoB ¢ nomomisto rpada. Crenens (BajeHTHOCTb) BepmuHbl. [lyTh B rpade. llenu u 4/0 IIK 1.1

1ukIbl. 'padsl Ha iockocTH. JlepeBo clydyailHOro SKCIepUMEHTA.

B ToM yucsie npakTHYeCKHe 3aHATHS
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IIpakTuueckas padora Nel58) I['pad, cs3HbIN Tpad, mpencraBieHne 3agaqyd C

MOMOIIIBIO Tpada. 2/0
IpakTnueckass padora Nel59) Ilenmu w wwmkael.  JlepeBo  ciiyyallHOTO 20
HKCIIEPUMEHTA.

Tema 3.11. DOinementsl | Conep:xkanue y4eOHOro mMarepuasa: ['‘eHepalibHas COBOKYIHOCTb M Cily4yalHas

MaTeMaTU4YeCKOn BbIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMU XapakTepucTUKaMu. OILeHKa CPeIHEro U

CTaTUCTUKH JUCTIEPCUH FeHepalbHONW COBOKYIMHOCTH C MIOMOIIbIO BHIOOPOYHBIX XapaKTEPUCTHK. 5/0
OneHuBaHNe BEpOSTHOCTEH COOBITHI MO BBIOOpPKE. CTaTUCTHYECKas TUIOTE3a. OK 1-9
[IpoBepka MpOCTEHIIKUX TUIIOTE3 C MOMOIIBIO CBOMCTB M3YUEHHBIX pPaCIpEICICHUN. ’
B ToM yncie npaKkTHYeCKHe 3AHATHS: HK 11
IIpakTuyeckas padora Nel60) BeiGopouHbie XapaKTEpUCTHKH. 2/0
IIpakTHyeckas padora Nel61) OuenuBanue BEpOSITHOCTEH COOBITHIA 110 BHIOOPKE. 2/0
IIpakTnyeckas padora Nel62) CtaTrcTuyeckas TMIIOTE3a. 1/0

KoncynpTanuu no remam 0/0

CamocrosiTenpHas pabora 0/0

[TpomexyTouHas arTectanus B popme dK3amMeHa 18/0

Bcero 340/0
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3. YcaoBus peanun3zanum y4eOHOM IMCIUNJINHBL.
3.1. CnnenuajbHble MOMEIICHUS JJIA PeaJTu3alui POrpaMMbl Y4eOHOM
TACHUATIJIHHBI.

OcBoeHue mporpamMmbl y4eOHOW TUCHUIUIMHBI «MaTemaTuka» Mpeanoaraet
HanMMuMe B NpodecCHOHATbHOM 00pa30BaTEeNbHON OpraHM3aluu, pealu3yrouen
00pa3zoBaTeIbHYI0 MpOorpaMMy cpeHero ooiero oopa3oBaHus B Mpejeaax OCBOCHUs
OIIOIT CIIO Ha 6a3e ocHOBHOro oOIiiero 0o0Opa3oBaHMs, y4yeOHOro KaOuWHETa, B
KOTOPOM HMMEETCS BO3MOXHOCTh 00€CTICUHTh 00YyYaroImMMCs CBOOOIHBIM JOCTYI B
WNuTepHeT BO BpeMs y4eOHOTO 3aHSTHS U B TIEPHO]T BHEYYEOHOM JESTEIHHOCTH.

[Tomenienne kaOuHETa MOJKHO YIOBIETBOPTH TpeOoBaHusM CaHHTAapHO-
sanuaeMuoaornueckux npapwi U HopMatuBoB (CaulluH 2.4.2 No 178-02) u ObITH
OCHAIIIEHO TUTIOBBIM 000PY/I0BaHUEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHUSAX, B TOM
qucie CHeHUATU3UPOBAHHONW yuyeOHOM MeOenbio U cpeAcTBaMH  OOydeHus,
JOCTATOYHBIMU JJIsI BBITIOJIHEHUSI TPEOOBAaHUI K YPOBHIO MOATOTOBKHA O0YYarOIIHXCSI.
( IImcbmo MunuctepcTBa 0o0pazoBanusi 1 Hayku PO ot 24.11.2011 Ne M/I-1552/03
«O0 ocHameHuu 001IE00pPa30BATENBHBIX YUPEXKICHUH Y4eOHBIM M y4eOHO-
1a00paTOpHBIM 000PYIOBAaHUEM). )

B kabunere noMKHO OBITH MYJIBTUMEAMIHOE O0OpPYAOBAaHHE, MOCPEACTBOM
KOTOPOTO  Y4YaCTHUKHA 0Opa3oBaTeIbHOTO MpoIllecca MOTYT IPOCMaTpUBaTh
BU3YyalbHY!0O  MHpOpMAIMIO 1O  MaTeMaTHKe, CO37aBaTh  IPE3CHTAIHH,
BHJICOMATEPHAIIbI, HHBIC JOKYMEHTHI.

B cocraB yueOHO-METOINYECKOT0 U MaTepUaIbHO-TEXHUYECKOTO0 00eceueHus
MpOrpamMMbl YI€OHON AUCITUTUTHHBI «MaTtemMaTHKa» BXOJISAT:

. MHOTO(YHKITMOHATBHBIN KOMILJIEKC MPEro/iaBaTes;

. HarBSIIHBIE  TIOCOOMST  (KOMIUIEKTBI  y4eOHBIX TaOJMI], TIJIAKaToB,
MOPTPETOB BBHIIAIOUIUXCS YUEHBIX-MAaTEMaTUKOB U JIp.);

o WH()OPMAITMOHHO-KOMMYHUKATHBHBIC CPEJICTRA,;

o AKPaHHO-3BYKOBBIE MOCOOUS;

o KOMILUIEKT TEXHUYECKOW JOKYMEHTAllud, B TOM YHCJIE IacrmopTa Ha

cpeacTBa 00yueHUs, MHCTPYKIMHU 10 X UCIOJIb30BAaHUIO U TEXHUKE O€30M1aCHOCTH;

. OnOIMoTeUHbIN HOHT.

B 6ubnuoreunslil (GoHA BXOAAT YUEOHUKHU, Y4€OHO-METOINYECKUE KOMIUIEKTHI
(YMK), oOecneunBaromue OCBOCHHE Yy4eOHOW AUCHUIUIMHBI «MaremaTukay
PEKOMEHIOBaHHbIE WJIM JOMYIIEHHBIE ISl MCHOJb30BaHUS B MpodeccroHaIbHBIX
00pa30BaTENbHBIX OPTraHU3ALMAX, PEATH3YIOMUX O00pa30BaTEIbHYIO MPOTrPAMMY
cpea”ero oo6mero ooOpazoBanust B mpeaenax ocBoenus OIIOIT CIIO na 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

buGnuoreunsii  ¢oHx  MoOKeT  OBITh  JOMOJHEH  DHIMKIONEAUSIMH,
CIIPaBOYHUKAMM, HAYYHOM, HAYYHO-NIONYJSIPHOW U JPYyTrOM JIMTEPATYPOH IO
MaTeMaTHKe.
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B mpormecce ocBoeHus mporpamMMmbl y4eOHOW AUCIUIUIMHBI «MartemaThkay
CTYJACHTBI JIOJDKHBI TMOJIYYUTh BO3MOXHOCTH JOCTYNAa K JJIEKTPOHHBIM Y4eOHBIM
MarepuajgaM 1Mo MaTeMaTHUKe, UMEIOIIMMCS B CBOOOJHOM JIocTyre B ceTu MHTepHeT
(3JIEKTPOHHBIM KHUTaM, MTPAKTUKyMaM, Tectam, matepuaiam EI'D u ap.).

IIporpamMmmHoe oOecrieueHme
MS Win XP Professional SP2 32-bit Russian Legalization DVD license
No43899319, nunensuonusii goroBop ot 07.05.2008 (OO0 «HIIO Wuaykuus
bpsinckoe mpexact.»), «Microsoft Office Standard 2007» Microsoft Open License
43178755 (OO0 «HIIO Wuaykuwusi»), HOMEp 3aka3za TOProBOTO IOCPEIHUKA:
ML766281-3.

3.2. Mu¢popmanuonHoe odecneyeHne peaju3auu NporpaMmmbl yueOHoi
AUCUMILITHHBI.
3.2.1. OcHOBHBIE eYATHbIE U JJIEKTPOHHBbIE U3TAHUA.

bammakoB M.U. Marematuka: 3agauynuk: yued. mocobue: — 5-¢ u3f., crep, -
M., OUL] «Axagemus», 2019.

bammakoB M.1. Matemaruka: COopHUK 3a7a4 NpopriibHON HANTPaBIEHHOCTHU:
y4eb. mocobue: — 3-e u3j., crep, - M., OUL] «Akanemus», 2019.

bammakoB M.M. Maremaruka: ydeOHMK: — 6-¢ u3a., crep, - M., OUIL]
«Axanemus», 2019.

3.2.2. JlonoJIHUTEJIbHbI€ HCTOYHUKH.

bammakoB M.M. Marematuka: Kuura mjs mpemnojgaBaTesisi: METOJ. TTocoOue:
OnekTpoHHbIN Gopmar, - M., OULL «Akanemusi», 2019.

AmumoB III. A. m np. Maremaruka: anreOpa M Hadaja MaTeMaTHYECKOrO
aHanuza, reoMmetrpusi. Anrebpa W Hayajga MaTeMaTHYECKOro aHanu3a (0a30BbIA U
yrayoneHHsii ypoBHu) 10—11 kimaccel. — M., U3patensctBo «IIpocBemeHuey,
2019.

Aranacan JI. C., byry3os B. @., Kanomues C. b. u ap. MaremaTtuka: anredpa
M Hayaja MareMarhuueckoro aHanusa. [eomerpus. ['eomerpust (0a30BbIi WU
yrayonennbiii ypoBan) 10—11 wmaccel. — M., M3gatensctBo «IIpocBemienuey,
2019.

Komnsrun F0.M., TkaueBa M. B, ®eneposa H. E. u ap. Marematuka: anredpa u
Hayajla MaTeMaTHYecKoro aHanusza. Anredpa M Hayalla MaTeMaTHYeCKOro aHaiu3a
(6a3oBbiii u yramyosennsrii ypoBan) 10 kmacce / mox pea. A. b. Kwmwxkuenko. — M.,
N3parenscTBo «IIpocsemenne», 2019.

Konsarun FO.M., TkaueBa M. B., ®eneposa H. E. u ap. Marematuka: anreopa
M Hayaja MaTeMaTHYEeCKOro aHaiuza. Anredpa W Havajla MaTEMaTUYECKOTO aHaIN3a
(6a30BbIM U yriyOneHHbll ypoBHu) 11 knacc / mox pen. A. b. XKuxuenko. — M.,
N3parensctBo «lIpocBemenne», 2019.

3.2.3. UHTepHeT-pecypcehl.

https://www.iprbookshop.ru/ - DnekrpoHHO-0nbMoTeYHas cuctema [PRbooks

https://e.lanbook.com/ - DnexTponHo-6ubanoreunas cucrema JIAHbD

http://www.consultant.ru/ - CnpaBouHno-nipaBoBas cucteMa Koncynbrantllntoc
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http://www.consultant.ru/
https://e.lanbook.com/

https://www.elibrary.ru/ - HarmonanbHast >neKTpoHHasi OuOInoTexa

http:// www.edu.ru/ - ®enepanpubii  MuTepHer-nopran  «Poccuiickoe
oOpaszoBaHue»

3.3. OcoGeHHOCTH OpraHu3anun 00pPa30BaTEbHOI0 MPOLECcca 1JI HHBAJIUI0B 1
JIMI[ ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI 0CBAMBAIOIIHX POrPaMMy
y4eOHOM IMCHUIIMHBI.

W3yyenue AUCHUIUIMHBI HWHBAJIMJAMU W JUUOAMUA C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMH  3/I0POBbSI OpraHu3yeTcss €  Y4eToM 0CcOOEHHOCTEM
MCUXO(PU3NYECKOTO PAa3BUTHSI, WHIWBUIYAIbHBIX BO3MOXXHOCTEH U COCTOSHUSA
3JI0POBbs TAKUX O0YYaIOIIUXCA.

IIpu npoBemeHnn ydeOHBIX 3aHATUH  oOecreuMBaeTcss  COOJIIO/IEHUE
CJIEYIOIIUX TPEOOBaHUI:

- yueOHbIe 3aHATUS MPOBOJATCS JUIsl MHBAIWJIOB U JIUI] C OIpPAaHUYECHHBIMU
BO3MOXKHOCTSIMH 3[I0POBbSl B OJHOW ayJAUTOPUU COBMECTHO C OOyYaroIIMMHCS, HE
MMEIOIIMMH OTPAaHUYEHHBIX BO3MOXXHOCTEH 370pOBbS, €CIH 3TO HE CO3JaeT
TPYJIHOCTEH il 00yUaIoIUXCs B X0/1€ YUEOHBIX 3aHITHH;

- TMPHUCYTCTBUE aCCHCTEHTa U3 4ucia paboTHukoB BI'TY unu mpuBiedeHHBIX
JIUL, OKAa3bIBAIOIIETO0 O0YYAOIMIMMCS HEOOXOAUMYIO TEXHHYECKYIO TTOMOIIb C YYETOM
WX HWHJIUBUAYAIBHBIX OCOOCHHOCTEH (3aHATH pabouee MecTo, NepeBUTaThCS,
MPOYUTATh U OPOPMUTH 3a/1aHKE, OOIIATHCA € MEJArOrMYECKUM PaOOTHUKOM U T. H.);

- o0yuaromuecs € Yy4eTOM HMX HHAUBUAYaJIbHBIX OCOOEHHOCTEH MOTYT
M0JIb30BaThCsl HEOOXOIUMBIMU UM TEXHHUUYECKUMU CPEJICTBAMH;

- MaTepHabHO-TEXHUUYECKHUE YCIIOBUS TOJIKHBI 00ECIEUnBAaTh BO3MOXKHOCTb
OeCIPEensITCTBEHHOIO JIOCTyIa OOYy4aroUIuxXcs B ayIAUTOPHUM, TyaJe€THBIE U JAPYTUe
IOMEUICHUs, a TaKkKe MX IMpeObIBAaHUS B YKA3aHHBIX MOMEUICHUSX (HaIUuue
NaHAyCOB, MOPYYHEH, pAaCHIMPEHHBIX JBEPHBIX MPOEMOB, JU(TOB, MPU OTCYTCTBUHU
JUPTOB ayAUTOpUs JOJDKHA pacrojaraTteCs Ha TEpPBOM 3Ta)xe; HaJludue
CHELMATBHBIX KPecel U IPYTUX MPHUCIIOCOOTICHUN).

JIOTIOJIHUTENBHO TPH TPOBEACHUM YYEOHBIX 3aHATHH oOecmednBaeTcs
cOOJII0/IEHUE CIEeNYIOIUX TPeOOBaHUM B 3aBUCMMOCTH OT KATErOpUH OOYYaroIUXCs
C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JJOPOBBS:

a)  JUIs CIEeNbIX: 3aJaHUsl M WHbIE MaTepuaibl A U3yYECHHs JUCUUIUIMHBI
opopmIsitoTes penbedHO-ToueyHbIM IIpudTOM bpaiinsg unum B BUAE AJIEKTPOHHOTO
JOKYMEHTa, JOCTYMHOTO C [OMOIIbI0 KOMIIBIOTEPA CO CHEIUATM3UPOBAHHBIM
IPOrpaMMHBIM OOECIEUEHUEM [UIsl CIIENbIX, WM 3aYUTBIBAIOTCS ACCHUCTEHTOM;
NUCbMEHHBIE 33/1aHUS BBINOJHIIOTCS Ha OyMare pesbe(pHO-TOYEUHBIM MIpU(TOM
bpaitia  unm  Ha  KOMIbBIOTEpPE CO  CIELUAIM3UPOBAHHBIM  MPOTrPAMMHBIM
o0ecrieyeHreM ISl CJIETbIX, WM HaIMKTOBBIBAIOTCS ACCUCTEHTY; 00yJaroluMes JIJ1s
BBIMIOJIHEHHUSI  3a/laHds [P HEOOXOAMMOCTH  MPEAOCTaBISIETCS  KOMILIEKT
NUCBMEHHBIX TPUHAJUICKHOCTEH M Oymara [Uisi THCbMa pPeabedHO-TOUCUHBIM
mpupTom  bBpaiinsg, KOMIOBIOTEp €O  CHCUHUATU3UPOBAHHBIM  MPOTPaAMMHBIM
00CCIICUYCHUEM IS CIICTIBIX;

0) s cnaboBUIAIIMX: OOECIEeYMBAETCd HHAWBHUAYaJIbHOE pPAaBHOMEPHOE
ocBemenre He MeHee 300 JOKC; mNpU  HEOOXOOUMOCTH  OOydarouumcs
MPEJIOCTABIISETCS YBEJIMUMBAIOIIEE YCTPOUCTBO; 3aJaHus AJIA BBIIOJHEHUS U UHbBIE
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MaTepHuaibl OQPOPMIISIOTCS YBETUICHHBIM MIPUPTOM;

B) [UI1  TIOyxuX ©  cnabocnplmammx:  o0ecreunBaeTcss  Haludue
3BYKOYCHJIUBAIOIIICH anmaparypsl KOJUICKTUBHOTO TI0JIb30BaHUS, npu
HEOOXOMMOCTH 00ydYaroIMMCsl TIPEIOCTABISAETCS 3BYKOYCHIMBAIOIIAs anmaparypa
WHIUBUTYJIbHOTO TTOJIH30BAHUS;

T) 7S JIUI] ¢ TSDKEJBIMU HapYIICHUSMH PEUH, TIIYXUX, CIa0OCIHBIIIAIIAX BCE
KOHTPOJIbHO-OIICHOYHBIC ~ MEPOIPHUATHS IO JKEJAHUI0  00yYarolmuxcsi MOTYT
IIPOBOJUTHLCS B MUCbMEHHOU (hopMe;

1) ULl JIAI] C HApyIICHUSMH OIOPHO-JABUTATEIBHOTO amnmapara (TsSKeTbIMU
HApyIICHUSMHU JBUTATEIbHBIX (DYHKIMI BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM
BEPXHUX KOHEYHOCTEW): MUCHMEHHBIC 3aJ]aHUSl BBITIOJHSAIOTCS HA KOMIIBIOTEPE CO
CHEIUATN3UPOBAHHBIM  MIPOTPAMMHBIM ~ OOCCTIICUCHHEM WM  HAJUKTOBBIBAIOTCS
ACCUCTEHTY; TI0 KEJIAHUIO 00YYaIONUXCsl BCE KOHTPOJIbHO-OIIEHOYHBIE MEPOTPUATHS
MOTYT TIPOBOJIUTKLCS B YCTHOM (popme.
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4. KoHTpoJIb 1 OLleHKA Pe3yJIbTATOB OCBOCHUSA Y4eOHOH TUCUMIIIIHHBI.

KoHtpons © oOlleHKa pe3yJabTaTOB OCBOCHHUS Y4EOHOM JIUCHMIUIMHBI
OCYILIECTBIISIETCSL B MPOIECCE MPOBEACHUS MPAKTUUECKUX 3aHSATUM U J1a00paTOPHBIX
paboT, TEeCTUpPOBaHUS, a TAKXKE BBINOJHEHHUS OOYYaIOIIUMUCS WHIAMBUIYAJTbHBIX

3aJJaHU M, IPOEKTOB, UCCIIEIOBAHUM.

Pe3yabTaThl 00yueHus
(OcHoBHBIE BUBI
AeSITeJIbHOCTH 00y4al0uIuXcsi)

Kpurepuu oueHku

MeToabl
OLIEHKHU

AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

Hcnonb30BaTh TEOPETUKO-
MHOJKECTBEHHBIN — amnmapar s
ONMUCAHUS xozaa pelieHus
MAaTEMATUYECKUX 3aJad, a TaKKe
peaIbHBIX MPOLIECCOB U SIBJICHUN.

OnepupoBaTh MNOHATUSMMU:
palLroHaIbHOE 4YUCIIO,
OeckoHeUHasI nepUoIuIecKas
TpoOBb, MIPOLICHTHI;
MppanroHaIbHOE u
JNEUCTBUTENBHOE YHUCIO; MOIYJb
JIENCTBUTEIIHLHOTO 4uCIa;
WCIMOJIB30BATh 3TH TOHATHUS TIPH
IIPOBEICHUN  PACCYXACHUU U
JI0Ka3aTeNbCTB, MIPUMEHSITh
JIpoOM U MPOLIEHTHI JJIs PEIICHUS
PUKJIIATHBIX 3a1a4 u3
Pa3IMYHBIX OTPACIIEN 3HAHUU U
PEATBHOM KU3HU.

Hcnonb3oBaTh
NPpUOIKEHHBIE BBIYMCIICHUS,
MpaBuia OKPYTJICHHS, MPUKUIIKY
u OLICHKY pe3yapTara
BBIYHCIICHUMU.

[IpumenaTs pa3Iu4HbIe
METO/Ibl PELICHUSI PAlUOHAIBHBIX
U JpOOHO-paIMOHATBHBIX
YPAaBHEHHM; a TaKXKe METOJ
WHTEPBAJIOB TUTSt peleHus
HEPABEHCTB.

OnepupoBaTh MOHATUSIMU
MHOTO4JIEH OT OIHOM
MIEPEMEHHOM, ero KOpPHU,;
MPUMEHATH JICJICHUE MHOTOWICHA
Ha MHOIOYWIEH C  OCTAaTKOM,

OneHka MMCEMEHHBIX
KOHTPOJIBHBIX PadoT.

OTBEeT OIllIEHUBAETCA
OTMETKOM «5», €CJIU:

paboTa  BBINIOJHEHA
TIOJIHOCTBIO;

B JIOTHYCCKHUX
pPacCyXJICHUAX u
000CHOBaHUU PEIICHUS HET
poOEIJIOB U OLINOOK;

B pEUIEHUU  HET
MaTeMaTUYECKUX OIIMOOK
(BO3MOKHA oJIHa
HETOYHOCTb, OITHCKa,
KOTOpasi  HE  SIBIIAETCS
CJICJICTBHEM HE3HAHHS WU
HEMIOHUMAaHUs  y4eOHOTO
MaTepuaa).

OTtMmeTKa
CTaBHUTCA B
ClIy4asx:

pabora

«“4»
(o (514 0)1170:

BBINIOJTHEHA
MOJIHOCTEIO, HO
000CHOBaHMUS 1I1aroB
pEeIIeHUS  HEJO0CTAaTOYHBI
(ecnu yMEHHue
00OCHOBBIBATH
paccyXIeHus HE SBIISUIOCH
CIIEHUAJIBHBIM  OOBEKTOM
IIPOBEPKH);

JOTYIICHBI oJHa
ommOKa WU €CTh JIBa — TPH
HeqodyéTa B BBIKJIAJKaX,
PUCYHKAX, 4YEPTEeKax WA
rpadukax (eciad 3TH BUJBI

IIpoBeneH
e TUCHhMEHHBIX
KOHTPOJIBHBIX
paboT,  YCTHBIX
OTIPOCOB.
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teopemy be3y u Teopemy Buera

JUISL pELICHUS 3a/1a4.
OnepupoBaTh TOHATUSIMH:

CUCTEMA JIMHEWHBIX YpPaBHEHUH,

MaTpuIa, ONpEAECTUTEND
MaTpHIIbI.

Hcnionp3oBaTh CBOMCTBa
ompeaenuTens 2 X 2 a4
BBIUNCJICHHUSI  €ro  3HA4YCHHd,
NPUMEHSTh OMNPEACIUTENN IS
pElLlICHUsI CHUCTEMBbI  JIMHEHHBIX
YpPaBHEHUM.

MogenupoBaTe peajbHbIE
CUTYallMk C TOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHHH,
HCCIIeI0BATh MOCTPOCHHBIC
MOJIENTA C TIOMOIIBIO MAaTPHI] H
OIPEICIIUTEIIEH,
UHTEPIPETUPOBATh TOJYYCHHBIN
pe3ynbTar.

OnepupoBarh MNOHATUSIMHU:
GyHKIUSA,  CrOCcOOBI  3aJIaHMs
GyHKIMMA; B3aUMHO OOpaTHbBIC
GyHKIUHA, KOMIO3UIUS (QYHKITHH,
rpapux  yHkMHM,  00MacTh
OTpPENENCHUsI U  MHOXECTBO
3HAYCHUU byHKIINAHA, HYJN
byHKINH, MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA; JIMHEMHAs,
KBaJpaTU4Hasi, TpOoOHO-JIMHECHHAS
U CTeTICHHAs (yHKIINH.

BoInonHATh 31€eMeHTapHbIe

pabot HE SIBJISLITACH
CIICHMAJIBHBIM  OOBEKTOM
MIPOBEPKH).

OtMmeTka «3»
CTaBUTCS, CCIIU:

JOMYIIEHO ooJiee

OIHOM ommuOKU uin Oosee
JIBYX — TpPeX HEI0YETOB B
BBIKJIaJIKaX, 4epTekKax WU
rpadukax, HO
obOyuarommiics  oOnamaer
00s13aTEIPHBIMU YMEHUSIMU
10 MIPOBEPSIEMOU TEME.

OtMmeTka «2»
CTaBUTCS, €CIIU:

JOMYIIIEHBI
CYIIECTBEHHbIC  OIIMOKH,
MOKa3aBIlIKeE, 4TO

oOyuaromuiics He o0agaeT
00s3aTeNIbHBIMU  YMEHUSIMU
10 JaHHOW TeMe€ B IIOJIHON
Mepe.

Jomyckaercst
MOBBICUTh ~ OTMETKY  3a
OpPUTHHAJIbHBIM OTBET Ha
BOIPOC WJIM OPUTHMHAIBHOE
pelieHre 3ajiauu, KOTOpbIe
CBUJICTEIILCTBYIOT 0
BBICOKOM MaTE€MaTHYE€CKOM
pa3BUTHH  00yYarouIerocs;
3a pelieHue Oosee
CJIOKHOM 3aJ1a4y WJIH OTBET

npeoOpazoBaHuUs rpa¢ukoB | Ha OoJiee CIOXKHBINA BOIIPOC,
GyHKIUA. PEAJIOKEHHbBIE
3HaTh U yMETh JI0OKa3bIBaTh | O0yyarouiemMmycs
YETHOCTD 1581051 HEUYETHOCTD | JOIIOJIHUTEIIBHO II0CJIE
byHKIHIH, NEPUOJIUNYHOCTD | BHIIIOJHEHUSI UM KAaKUX-
GYHKIMH, HAXOIUTh MPOMEKYTKH | TMOO APYTUX 3aTaHUA.
MOHOTOHHOCTH byHKUINH, Ouenka YCTHBIX
MakCUMyMbl M MHUHUMYMBI | OTBETOB.
byHKINH, HauOoJbIIee " OtBeTr oOlLEHUBAETCA
HaMMeEHbllIee 3HauYeHue (DYHKIMH | OTMETKOU «S5», eciu
Ha TIPOMEXYTKE. oOyyaronuiics:
dopMmyIIHpOBaTh " IIOJIHO pacKpbUI
WUIIOCTPUPOBaTh  IpadUUecKu | COAepKaHUe Marepuaja B

44




CBOMCTBA JIMHCHHOM,
KBaAPaTUYHOM, JIpOOHO-
JIMHEWUHOU u CTENEHHOU
(GyHKUUH.

BeIpaxatb bopmynamu
3aBUCUMOCTH MEXIY
BEJIMYMHAMH.

3HaTh  ONpENEICHUE U
CBOMCTBA CTENEHUM C LEIBbIM
[IOKa3aTesieM; MOIXOJISIILYIO
bopMy 3amucu AEMCTBUTEIBHBIX
qucell TUISL pELIeHHUS
MIPaKTUYECKUX 3a/1a4y "
MIPEICTABIICHHS] TaHHBIX.

DopMyIMpOBATh,

3alUChIBATh B CHUMBOJIMYECKOMN
dbopme U UCIoIb30BaTh CBOMCTBA
KOpHA  N-Ou CTCIIEHU I
npeoOpa3oBaHus BhIPAKECHUI.

Haxoauts peueHus
UPPALMOHAIBHBIX YPaBHEHHUH C
IIOMOLIBIO PaBHOCHJIBHBIX
MEPEXO/IOB WM  OCYILECTBIISIS
MIPOBEPKY KOPHEM.

Crpouts rpaduk QyHKIHH
KOpPHS  N-OM  CTENEHH  Kak
oOpaTHOM 11 PYHKUUU CTENEHU
C HaTypaJbHbIM [TOKA3aTEJIEM.

DopmynupoBaTh
ONpENIECIICHHE CTENEHU c
palMOHAJIbHBIM MTOKA3aTEeJIEM.

BrinonnsaTs
npeoOpa3zoBaHus
BBIPAKCHUH,
CTENIEHU c
MOKa3aTeJIEM.

Hcnonb3oBaTh
pecypcel TUTSL MOCTPOCHUS
rpaduka MOKa3aTeIbHOU
(yHKUMU U U3y4YeHUSs €€ CBOICTB.

Haxomuts pemeHus
[I0KA3aTEIbHbBIX YPABHEHUM.

JlaBaThb OIIpeAEIICHUE
norapudMa UucIa; NECATUYHOTO
U HaTypaJbHOTO Jorapudma.

YHCIIOBBIX
COJICPIKAIINX
paroHaIbHBIM

upoBkIC

o0Bbeme, IpeyCMOTPEHHOM
MPOTPaMMON ¥ YUEOHUKOM;
W3JIOKWJT ~ MaTepral
IPAMOTHBIM SI3bIKOM, TOYHO
HCIIOB3YS
MaTeMaTHYECKYIO
TEPMUHOJIOTHUIO u
CUMBOJIHKY, B
ONPEAETICHHON JIOTUYECKOU
MOCJIEI0BATENBHOCTH;
MPaBUIIBHO
BBITTOJTHUI PUCYHKH,
YEPTEXKH, rpaduKH,
COMYTCTBYIOIIIUE OTBETY;
IToKa3an YMEHHE
WJUTIOCTPUPOBATh  TEOPHIO
KOHKPETHBIMU TIPUMEpaMu,
IIPUMEHATL €€ B HOBOM

CUTyaIuu npu
BBITIOJIHEHUU
IPAKTUYECKOTO 3a/IaHuUS;
IPOJIEMOHCTPUPOBAI
3HAHUE  TEOpUH  paHee
M3YUYEHHBIX
COMYTCTBYIOIINUX TEM,
c(hOpMHUPOBAHHOCTh u
YCTOWYHUBOCTH

HCIOJIB3YEMBIX IIPU OTBETE
YMEHUH U HABBIKOB;

OTBCUAJl
CaMOCTOATCIIBHO, oe3
HAaBOIAIINX BOIIPOCOB;

BO3MOXXHBI OJHa —
JABC HCTOYHOCTHU IIpu
OCBCIIICHUC

BTOPOCTCIICHHBIX BOIIPOCOB
WJIN B BBIKJIAAKAX, KOTOPBIC

oOyyaromuiics JIETKO
HCITPaBUI nocie
3aMeyaHmsl.

OTBeT OIllEHUBaETCI
OTMETKOH «4», eclin

YIAOBJIETBOPSIET B
OCHOBHOM TpeOOBaHUSAM Ha
OIIEHKY «5», HO TIPU 3TOM
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Hcnonb3oBaTh  CBOKCTBA
aorapudMoB TUIS
npeoOpa3oBaHuUs
J0orapu(pMUYECKUX BBIPAKEHU.

Crpouts rpadux

norapuMuyeckor (PyHKIIMM Kak
oOpaTHOM K TIOKa3aTeIbHOW U
UCII0JIb30BaTh CBOICTBa
norapu@mudecko GyHKIUH s
pelieHus 3a1au.

Haxonutse pemeHust
Jorapu(pMUUECKUX ypaBHEHUH ¢
ITOMOIIIBIO PaBHOCHIIBHBIX
IIEPEXOI0B WM  OCYILECTBIISSA
IIPOBEPKY KOPHEHN.

JlaBatb ONIPEIECIICHUS

CUHYyCa, KOCHHYCa, TaHI€HCa H
KOTaHTeHca YHCIIOBOTO
apryMeHTa; a TaKXe apKCuHyca,

apKKOCMHyCa W  apKTaHIeHCa
YHCIIa.

[IpumenaTs OCHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYJIBI
TUTSt npeoOpa3zoBaHus
TPUTOHOMETPUYECKUX
BBIPAKEHUU.

[IpumensTh (bopMyb
TPUTOHOMETPUM  JUI  PELICHUS
OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX
YPaBHEHUH.

OnepupoBarbh NOHATHIMMU:
[IOCJIEI0BATENIBHOCTh,  CIOCOOBI

3aJaHus HOCHGﬂOB&TGHBHOCTCﬁ;
MOHOTOHHBIC MW OI'PAHUYCHHBIC

IIOCJICAOBAaTCIBbHOCTH,
HCCICa0BaThb
IIOCJIACA0BAaTCIBbHOCTH Ha
MOHOTOHHOCTDB u
OI'paHUYCHHOCTD.

IlonyyaTe mnpencraBiieHUE
00 OCHOBHBIX HAEIX aHaJIHU3a
0OECKOHEYHO MaJIbIX.

JlaBath OTpEECICHUE
apuMEeTHIECKON "

uMeeT OJIUH u3
HEJIOCTATKOB: B M3JIOKEHUHU
JTOIMYIIEHBI HEOOJIbIINE
npoOeIibl, HE HCKa3UBIIEE
MaTeMaTHYECKOe
COJIep)KaHUE OTBETA;

JOMYIIEHbl OJWH —
1Ba HeJoueTa npu
OCBEIICHUU OCHOBHOT'O
coJiep KaHus OTBETA,
UCIIPaBJICHHBIC nocie
3aMeYaHusl;

JIOTYIIEHBI  OIHOKA
unu 0oJee AByX HEI0YETOB
pu OCBEIICHUH
BTOPOCTEIMEHHBIX BOTPOCOB
WIM B BBIKIAJKAX, JIETKO

UCIIPABJICHHBIC rmocie
3aMeYaHusl.

Otmetka «3»
CTaBUTCS B  CIEIYIOIIHUX
ClIyJasx:

HETIOJHO  PAaCKpPBITO
CoJIep)KaHHe Marepuasa
(comepxaHue H3JI0KEHO
dbparmenTapHo, HE Bceraa
MOCJIeIOBATEILHO), HO
MOKa3aHo oO1ee
MOHUMaHWE BOMpoca |
IPOJIEMOHCTPHUPOBAHBI
YMEHUS, JOCTATOYHBIC IS
YCBOGHUSI  MPOTPAMMHOTO
Marepuana;

UMEJTHCh
3aTpyIHEHUS WIn
JTOMYIICHBl  OMMUOKK B
OTIpEICIICHUH
MaTEeMaTH4YECKON

TCPMHUHOJIOTUHU, YCPTCIKAX,
BBIKJIaJIKaXx, HMCIIPAaBJICHHLIC

[ocJie HECKOJIBKUX
HABOJISIIHUX BOIIPOCOB;
oOyyJaromuiics HE

CIIpaBUJICA C IIPUMCHCHUCM
TCOPHUH B HOBOU CUTyalnuunu
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r€OMETPUYECKOU MPOTPECCHU
Jloka3bIBaTh CBOMCTBa
apu(pmMeTuIecKoi 51
F€OMETPUYECKOM  TIPOTPECCHU,
HaXOJIUTh CyMMY YJICHOB
MPOTPECCUH, a TaKXe CyMMYy
YJICHOB OE€CKOHEUHO YOBIBAOIICH
reOMETPUYECKOI MPOrpecCuu.
Hcnonb3oBaTh mporpeccuu
JUTSL peUIeHus 3a/1a4 MPUKIIATHOTO

XapakKTep.

[IpuMeHsTh bopmyy
CJIOXHBIX IIPOLIEHTOB s
pemieHus 3aJad U3  pealbHOU
MPAKTHKH.

OnepupoBaTh TOHATUSIMU:
byHKIMS ~ HempephiBHas ~ Ha
OTpE3Ke, TOYKa paspbiBa
GyHKUMH, acUMNTOTa Trpaduka
GbyHKIUH.

[IpuMenATH CBOMCTBA
HENPEephIBHBIX  (QYHKIUN  asd

peleHus 3aad.

OnepupoBaTh MHOHSATUSMMU:
nepBasi M BTOpAas NPOU3BOJHBIC
GyHKIUW; TOHUMATh (PU3UIeCKUi
u r€OMETPUYECKUAN CMBICII
MPOM3BOIHON; 3aIUChIBATH
YpPaBHEHUE KacaTeIIbHOM.

BbuncisaTe  MpOM3BOJIHBIC
CYMMBI, IPOU3BEJICHUS], YACTHOTO
U CIIOKHOM (PYHKITUU.

N3yuath MIPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKITUH.

Hcnonb3oBaTh
T€OMETPUYECKUNA ¢ (PU3UUECKHMA
CMBICJI MIPOU3BOTHOM s
pelieHus 3aaad.

[IpumensTh OCHOBHBIE

MOHATHUSL Kypca anre0pbl U Hayaul
MaTeMaTUYeCKOro aHajiu3a i
pelleHnus 3aJa4d U3 PeAIbHOU
KU3HAU W JIPyTUX IIKOJbHBIX
PEIMETOB.

Crpouthb rpaduk

npu BBITIOJTHEHU T
MPAKTUYECKOrO  3aJaHusl,
HO  BBINOJHUI  3aJaHus
0053aTeIbHOTO YPOBHS
CI0KHOCTA MO  JaHHOH
TEeME;
npu
3HAHUU
MaTepuaa
HEJ0CTaTOYHAS
c(hopMHUPOBAHHOCTH
OCHOBHBIX ~ YMEHUH U
HaBBIKOB.

OtMmeTka
CTaBUTCS B
ClIydasix:

HE PacCKphITO
OCHOBHOE coJiepKaHue
y4eOHOro MaTepuasa;

0OHapy»XeHO
HE3HaHHE  OOYYaAIOIIUMCS
Oonpiieit wuau  HamboJee
BOXHOW YacTH Y4eOHOTO
Marepuana,

JOMYIIEHbl OIIHNOKHU
B OIIPENCIICHUN TOHSTHUH,
npu UCIIOJIb30BaHUU
MaTEMATUYECKOU
TEPMUHOJIOTHH, B
pUCYHKaX, dYepTexax WIn
rpadukax, B BBIKJIAJKAX,
KOTOpbIE HE WCIPABIICHbI
nociie HECKOJIBKUX
HABOJIAILKX BOIIPOCOB.

JO0CTAaTOYHOM
TCOPCTUICCKOT'O
BBIAIBJICHA

«2»
CHEAYIOIINX
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KOMITO3HULIMH byHKIMi C

IOMOIIBIO 3JIEMEHTAPHOT O
HUCCIIEeN0OBAaHUA " CBOMCTB
KOMIIO3UIIUH.

CtpouTh reoMeTpuyecKue
0o0pasbl ypaBHEHUM U HEPABEHCTB
Ha KOOPJIMHATHOM TJIOCKOCTH.

Hcnonb3oBaTh
IPOU3BOJIHYIO JIJIsI UCCIIETOBAHMS
(GyHKIIMM Ha MOHOTOHHOCTH U

IKCTPEMYMBI; HAXOIUTh
HauOoNbIlee W  HaWMEHBIIEE
3HAYEHUS byHKIIMN

HEINIPEPBIBHON Ha OTpE3KE;
CTpouTh Tpaduku (yHKIHA Ha
OCHOBaHUU IIPOBEIEHHOIO
UCCJIEI0BAHMSL.

Hcnonb3oBaTh
POU3BOJIHYIO JUISI HaXOXJEHUS
HAWJTY4IlIEro peleHns B
OPUKIAIHBIX, B TOM  YHUCJE
COLIMAJIBHO-3KOHOMHYECKUX,
3ajayax, Uil OIpPEIEIICHHUS
CKOPOCTH M YCKOPEHUS Ipoliecca,
3aIaHHOTO dopmymoir  wiun
rpadukom.

[lonydars mnpencraBineHue
O TNPUMEHEHUU TMPOU3BOJHON B
Pa3IUYHBIX OTPACISIX 3HAHUMU.

OnepupoBaTh TOHATUSIMU:
nepBooOpasHas U OmnpeaeaEHHbIN
UHTErpall. Haxoauts
NepBOOOpa3HbIE  AIEMEHTAPHBIX
(GyHKUMNA ¥ BBIUUCTSATH UHTETPAI
mo ¢opmyne Hproroma ——
Jleitbuwma.

Haxonnte JIoIaau
IUIOCKUX (Uryp U 00BEMBI TEd C
TIOMOIIBIO OITPEIEIIEHHOTO
MHTETpAJIA.

3HAKOMUTHCS c
MaTEMATUYECKUM

MOJICTUPOBAHMEM Ha TIPHUMEpE
muddepeHIManbHbIX YPaBHEHUH.
[TomydaTs TpeacTaBIICHUE
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O 3HAa4YCHHHU BBCJACHHUSA ITOHATHUA

UHTErpana B pa3BUTUU
MaTeMaTUKH.

Hcnonw3oBath 1udpoBbIE
pecypcbl LTSI MOCTPOCHUS

rpaMKOB TPUTOHOMETPUYECKUX
GyHKIIMM W H3YYECHHS  UX
CBOWCTB.

Pematp
TPUTOHOMETPUYECKUE YPABHEHHUS
U OCYIIECTBIISITH OTOOP KOPHEH C
MIOMOIIBK) TPUTOHOMETPUYECKOU

OKPY>KHOCTH.

[IpumensTh bopmybl
TPUTOHOMETPUH ISl PEIICHUS
OCHOBHBIX THUTIOB
TPUTOHOMETPHUECKUX
HEPaBEHCTB.

Hcnons3oBath 11upoOBbBIE
pecypcsl Uil TOCTPOEHUS H

UCCIIEAOBaHUS rpadukoB
byHKIUH.

[IpumenaTh CBOWCTBA
MMOKa3aTEIbHOU u

norapuMUYecKord (PYHKIUH K
pEUICHUIO  TOKa3aTeNbHBIX U
JTorapuPMUYECKUX HEPABEHCTB.
ObocHOBaTh
PaBHOCHJIBHOCTH TIEPEXOIOB.
Pemate wuppanvoHanbHbIE
u KOMOUHHPOBAHHBIC
HEPaBEHCTRBA, C MTOMOIIBIO
PaBHOCUIJIBHBIX TIEPEXOOB.
Hcnons3oBath
rpaduueckue METO/IbI u
CBOICTBA, BXOJISIIHE B
YpaBHEHHE WU  HEPABEHCTBO
GyHKIMI U151 pereHust 3a1a4H.
OnepupoBaTh NOHATHUSIMH:

KOMIUIEKCHOE YHCIIO u
MHO>KECTBO KOMITJIEKCHBIX YHCET.
[IpencraBnsathb
KOMILJIEKCHBIE qrcia B
anreOpanyecKoiu u

TPUTOHOMETPHUECKO popme.
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BrI10SIHATH
apudmMeTnyeckue omepanuu  C
HUMU.

N300paxaTh KOMIUIEKCHbIE

qyciia Ha KOOpJIMHATHOM
IUVIOCKOCTH.

[IpumeHaTh bopmyy
Myagpa 5 MOJIy4aTh

NpEeJICTaBlIEHHEe O KOPHSIX nN-Oi
CTEINEHU U3 KOMIUIEKCHOTO YUCJIA.

3HAKOMHTHCS C PUMEPAMU
MIPUMEHEHUS KOMILUIEKCHBIX
qucen TUTSt peuieHus
TCOMETPUICCKUX H (U3HUECKUX
3azay.

OnepupoBaTh TOHATUSIMU:
HaTypajJbHOE U LEJOE YHCIIO,
MHOXXECTBO  HATypallbHBIX U
LEJIbIX YHCETI.

Hcnonb3oBaTh  mpu3HaKu
JEIUMOCTH HEIBIX YHCell;
ocratku 1o wmoxaymwo; HOJ wu
HOK  HaTypanbHBIX  4YHCEIN;
anroput™ EBkiuaa aiisi peuieHus
3a/1au.

3anuckiBaTh HATypajbHbIE

qucia B pa3IU4HbIX
MO3ULIMOHHBIX cucTeMax
CUHCIICHMS.

OnepupoBaTh NOHATUSMM:
cucrema " COBOKYMHOCTb
ypaBHEHUH U HEPaBEHCTB;
pelieHne CUCTEMBI WIN

COBOKYIIHOCTH;, PaBHOCUJIIbHBIC
CHUCTCMBI U CUCTCMBI-CIICACTBHA.

Haxonnts pemeHust
CUCTEM U COBOKYITHOCTEW LIEJIBIX
palMOHAJIbHBIX,
UppalMOHAIbHBIX,
ITOKA3aTEIbHBIX u
Jorapu(pMUYECKUX ypaBHEHUH U
HEPABEHCTB.

[IpumMeHITh CHUCTEMBI
ypaBHEHUI K PEILICHUIO

TCKCTOBLIX 3aJdd4 M3 PA3JIMYIHBIX
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oOnacTeil 3HAHWK W peaTbHOU

KHU3HU; UHTEPIPETUPOBATD

MOJTyYEHHBIE PEIICHUSI.
Hcnonb3oBaTh LHUPPOBHIE

peCypchl.
Bri6upats cnoco0
peleHus paloHaIbHBIX,
UppaIoHaIbHbBIX,
TIOKa3aTeNbHBIX,
norapupMUYECKUX u

TPUTOHOMETPUYECKUX YPABHEHUI
U HEpPaBEHCTB, COJAEpKalUX
MOJIYJIM U ITApaMETPBHI.
[Tpumensts rpaduueckue u
AHAIMTHYECKUE  METOAbl  JJIA
peLIeHus YpPaBHEHUI 51
HEPABEHCTB C IapaMeTpaMu, a
TaKXKe HcclieoBaHue (QyHKIMIA

METOJaMH MaTEMATHYCCKOT'O
aHaJIu3a.

CTpOI/ITB n HCCICOOBATH
MAaTCMaTHYCCKUC MOACIIN

pEANbHBIX CUTYaIMil C ITOMOILBIO
YPaBHEHUH, HEPABEHCTB U CUCTEM
C mapaMeTpaMu.

MopenupoBaTe peanbHbIE
CUTyallUM Ha $3bIKe anreOpsl,
COCTaBJIATh BBIPAKEHUS,
YpaBHEHUSI, HEPABEHCTBA M UX
CUCTEMBI 110 YCJIOBUIO 3ajauH,

UCCIIEN0BATh MIOCTPOCHHBIE
MOAEIH €  HMCHOJIb30BAHHEM
amnmapara anreopsl,
UHTEPIPETUPOBATh MOJIYYEHHBIN
pe3yJIbTaT.

[TpumensaTs GyHKIHH 715
MOJICJIMPOBAHUS U UCCIEI0BAHUS
peaNbHBIX POLECCOB.

Pemrars [IPUKJIaHbIE
3a/1a4d, B TOM YHCIIE COLUAIBHO-
SKOHOMMYECKOTO U (PU3UUECKOTO
XapakTepa, CpeJCTBaMHu aiareOpbl
Y MaT€MaTH4YECKOI0 aHAJIN3A.

I'EOMETPUA

OnpenensTh TIOCKOCTh

OIleHKA THCHMECHHBIX |

IIpoBenen
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Kak  ¢urypy, B  KOTOPOU | KOHTPOJBHBIX padOT. e MHUCbMEHHBIX
BBITIOTHSETCS TUIAHUMETPUSL. OTBeT OILICHUBAETCS | KOHTPOJIBHBIX

Henatp IIPOCTENIINE | OTMETKOU «S5», €CIIN: paboT,  YCTHBIX
JIOTUYECKHUE BBIBO/IbI u3 paboTa  BBINOJIHEHA | OIIPOCOB.
AKCHUOMAaTHUKH IJIOCKOCTH. MIOJIHOCTBIO;

[IpuBOIUTH IPUMEPBI B JIOTUYECKUX
peanbHbIX 00BEKTOB, | pacCy>KIEHUAX u
uaeanu3anuen KOTOPBIX | 0OOCHOBAHUHU PEIICHUS HET
SBJISIFOTCSI aKCHOMBI TEOMETPUH. | IPOOEJIOB U OIMHOOK;

N3yuarts, MIPUMEHSITh B PCIIEHUU  HET
MPUHITUIIBI IOCTPOCHUS CEYEHUHN. | MATEMAaTHUYECKUX  OIIMOOK

Hcnons3oBaTh 111 | (BO3MOKHA OJIHa
MIOCTPOEHUSI  CEYEHUHM  METOJ | HETOYHOCTb, OMKCKa,
CIIEI0OB, METOJ  BHYTPEHHErO | KOTopas  HE  SIBJIsETCA
MIPOEKTUPOBAHMS, METOJI | CJI€ACTBUEM HE3HAHUS WU
MEePEeHOCca CEKYIIEH MIIOCKOCTH. HETIOHUMaHUus  y4yeOHOTO

Pemiats Marepuana).
CTEPEOMETPUUECKHE 3aJauu: Ha OrmeTka «4»
ONpEJeIeHHe BUJA CEYEHUS U | CTAaBUTCS B  CIEAYIOIIMX
HAXO0KJICHUE €TO IJIOIIA/IN. ClIy4asx:

AKTyanu3upoBaTh QakThl U paboTa  BBINOJHEHA
METObI IJIAHUMETPUH, | IOJTHOCTHIO, HO
peJieBaHTHBIE TEeMe, NPOBOJUTH | 00OCHOBAHUS 11aroB
aHaJIOTHH. peuIeHrus  HEIOCTAaTOYHbI

Hcnons3oBaTh npu | (eciu yMEHUE
pelIeHNH  3aJad  ClIeayrouiue | 000CHOBBIBATH
IUIaHUMETpUYECKHEe  (AaKThl U | pacCyXJI€HUs HE SBISIOCH
METO/IbI: creuuaibHbiM  OOBEKTOM

Teopembr @aneca U O | IPOBEPKH);
MPOMOPIMOHATIBHBIX  OTpPE3Kax. JOTYIEHBI 0JlHa
AJTOpPUTM JieNIeHus1 OTpe3Ka Ha N | OIIMOKa WM €CTh JIBa — TPU
PaBHBIX yacTeu. Teopema | Heqou€Tta B BBIKIIAJKAX,
Menenas. pUCYHKaxX, 4YepTexax WIn

PaBHOOEpeHHBIN rpadukax (eciau ATH BHJIbI
TPEYroJIbHUK. PaBHOCTOpOHHMIT | paboT HE SIBJISUUTUCH
TPEYroJbHUK.  [IpsIMOYTONBHBIN | CIEIIMAIBHBIM ~ OOBEKTOM
TPEYTrOJIbHUK MIPOBEPKH).

CBOICTBO cpeHel JIMHUU OtMmeTka «3»
TPEYrOJIbHUKA. CTaBUTCS, €CIIU:

CBOHCTBO ~ OMCCEKTPHUCHI JOITYIEHO Oonee
yIila TPEYroJbHUKA. OJIHOM OmMOKM WM Oojee

CaolicTBO MEJMaH | IByX — TpeX HEI0YEeTOB B
TPEYTOJIbHUKA. BBIKJIAJKAX, YEpTekKax WIIU

[Tpu3Haku noao0us | rpadukax, HO
TPEYTOJIbHUKOB. oOyyvaronuiicss  obsagaeT
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[lony4yate mnpeacTaBiICHUS
00 OCHOBHBIX JTamax pa3BUTHUS
reOMETPHH KaK COCTaBHOM YacTH

byHnameHTa pa3BUTHA
TEXHOJIOTUH.

Knaccudunmponats
B3aMMHOE pacrnoioKeHue
PSIMBIX B IPOCTPAHCTBE,
WUIIOCTPUPYSI ~ PUCYHKaMU U

OPUBOJSA NPUMEPBI U3 PEANbHOU
KU3HU.

Jloka3piBaTh TEOpPEMY O
CyILLIECTBOBAHUH u
€IUHCTBEHHOCTH IAPAIJIEIbHON
pSMOM,  IPOXOJALIEH  Yepe3
TOYKY TNpPOCTPAaHCTBA M  HE
JeXallen Ha JApYrod IpsMou;
JEMMY O IIEPECEYEHUU TITIOCKOCTH
IBYMS napajijieIbHbIMU
OpsIMBIMM;  TEOpEMY O  TpéX
HapaJIEJIbHBIX MPSIMBIX.

Jloka3bIiBaTh IIPU3HAK
CKpEIMBAIOIINXCS IPSIMBIX,
TEOPEMY O CKpELIMBAIOLINXCS
MPSMBIX.

Jloka3piBaTh TEOpPEMY O
PaBEHCTBE YTJIOB c
COHAIPaBJIECHHBIMUA CTOPOHAMMU.

OOBSICHSTS, 4YTO
Ha3bIBACTCA MApAJUIEIBHBIM U
HEHTPAJIbHBIM TPOEKTUPOBAHUEM
U KaK BBIIIOJIHACTCS
npoeKkTupoBaHue  ¢uryp  Ha
IIJIOCKOCTb.

Jloka3bIBaTh CBOMCTBa
NapaJyIeIbHOTO MPOEKTUPOBAHUS.

N3o0paxath B
IapajuIeIbHOW IPOEKILUH PA3HbIE
reoMeTpuYecKue (PUrypsl.

Pemrars
CTEPEOMETPUYECKHAE 3aJa4d  Ha
JIOKa3aTeNbCTBO U UCCIENOBAHNUE,
CBS3aHHBIE C PACIIOJIOKEHUEM
IPSIMBIX B IIPOCTPAHCTBE.

ITpoBOIUTE TOKa3aTeJIbHbBIE

00s13aTeIbHBIMA  YMEHUSMU
10 IPOBEPSIEMOM TEME.

OtMmeTKa «2»
CTaBUTCS, €CJIN:

JOMYIIECHBI
CYIIECTBEHHbIC  OIIMOKH,
IIOKa3aBIIIKeE, 4TO

oOyuarommuiicss He o0agaeT
00s13aTeTbHBIMA  YMEHUSIMU
110 JAHHOM TEME B IIOJIHOM
Mepe.

Jlomyckaercst
MOBBICUTH ~ OTMETKY  3a
OpPUTMHAJIBHBIA OTBET Ha
BOIIPOC WJIM OPUTHHAIBHOE
pelIeHue 3a1adu, KOTOPhIC
CBUJIETETHCTBYIOT 0
BBICOKOM MaTeMaTH4YE€CKOM
pa3BUTHH  00yYarouIerocs;
3a pernieHue Ooiee
CJIOKHOM 3aJ]auM MJIM OTBET
Ha 0oJiee CIIOKHBIN BOIPOC,
PEIIOKCHHBIC
obOyugaroremycs
JIOITOJIHUTEJILHO IIocjie
BBIIIOJTHEHUS WM  KaKHX-
100 IPyrux 3aJaHu.

Onenka YCTHBIX
OTBETOB.

OTBEeT OIllEHUBAETCI
OTMETKOH «S», eCJIn
oOyyJaromuics:

ITOJTHO PacKpbLI
CoJIep)KaHHWe MaTepuaia B
o0BeMe, MperyCMOTPEHHOM
MIPOTPAMMOM M Y4eOHHUKOM;

M3JIOKWI ~ MaTepuall
TPaMOTHBIM SI3BIKOM, TOYHO
HCITOJTB3Y S
MaTeMaTHYECKYIO
TEPMHUHOJIOTHUIO u
CUMBOJIHKY, B
OIPEJICIIEHHOW JIOTUYECKOU
ITOCJIEJOBATCIILHOCTH;

IPaBUIILHO
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pacCykJeHuss IpU  PELUICHUU
r€OMETPUYECKHUX 3amad,
CBSI3aHHBIX co B3aHMHBIM
pacmoJIO)KEHUEM  MPSAMBIX B
IIPOCTPAHCTBE.

CpaBHHUBATH,
aHAJIU3UPOBATh U OIICHUBATH
YTBEPKIAECHUSA c LETIBIO
BBISIBIICHUS JIOTUYECKHU
KOPPEKTHBIX ¥ HEKOPPEKTHBIX
pacCykJICHUH.

MopgenupoBaTe peasbHbIE
CUTYyallWH, CBSI3aHHBIC Cco
B3aHMHBIM PacmnoIOKEHUEM

NpAMBIX B TMPOCTPAHCTBE,
S3bIKE TCOMETPHUH.
HccnemoBaTh NOCTPOCHHBIE
MOJICITH C  HCIIOJB30BaHUEM
F€OMETPUUECKUX  TOHATUH U
TEOpeM,  afmapara  ajreopsl,
IU(DPOBHIX PECYPCOB.
Knaccudunuposatsb
B3aMMHOE PACIOJIOKEHHE TIPSIMOU
U IUIOCKOCTH B TIPOCTPAHCTBE,

Ha

BBITIOJHUII PUCYHKH,
YEPTEXKH, rpaduxmu,
COITYTCTBYIOILIUE OTBETY;
NOKa3al yMEHUe
WUTIOCTPUPOBATh  TEOPHIO
KOHKPETHBIMHU TIPUMEpaMH,
OpPUMEHSTh €€ B HOBOU

CUTYaIIUH npu
BBITIOJIHEHUU
PAKTUYECKOTO 3a1aHUS;
MIPOIEMOHCTPHUPOBAII
3HAHUE  TEOpPUH  paHee
M3YUYEHHBIX
COMYTCTBYIOIINUX TEM,
c(hOpMUPOBAHHOCTD u
YCTOWYHUBOCTH

HCIIOJIB3YEMBIX IIPU OTBETE
YMEHUH U HABBIKOB;

OTBCUAJl
CaMOCTOATCIIBHO, oe3
HaBOIAIIWX BOIIPOCOB;

BO3MOXHBI OJHa —
JABC HCTOYHOCTHU IIpu
OCBCIIICHUC

IIPUBOJS COOTBETCTBYIOIIME | BTOPOCTENIEHHBIX BOIPOCOB
IIPUMEPHI U3 PEATIbHON KU3HHU. WJIM B BBIKJIAJKAX, KOTOPBIE

DopMyIMpOBaTh oOy4aromuiics JIETKO
ONIPENIECIICHHE NapaJuIeNIbHBIX | UCIIPABUII ocJe
MPSIMOU U TJIOCKOCTH. 3aMEYaHusl.

Jloka3piBaTh MNpHU3HAK O OtBeT oOlLEHUBAETCS
NapajuIeIbHOCTH ~ TPSMOWM M | OTMETKOU «4», ecin
IUIOCKOCTH; CBOICTBA YIOBIIETBOPSIET B
napauieIbHOCTH  OpPSIMOM M | OCHOBHOM TpeOOBaHUSAM Ha
IIJIOCKOCTH. OLICHKY «5», HO IIPU 3TOM

Pewars UMEET OIUH u3
CTEPEOMETPUUECKHE 33144 | HEIOCTATKOB: B MU3JIOKEHUU
BBIYUCJIEHUA M J0Ka3aTEIbCTBO, | JOMYILECHBI HeOobIIne
CBSA3aHHBIE C MApPaJUICIBHOCTBIO | MPOOEBl, HE HCKa3WBILEE
IpSAMBIX W IUIOCKOCTEM B | MATEMATUYECKOE
IIPOCTPAHCTBE. COJIEp’KaHHE OTBETA;

Pemars IPAaKTUYECKUE JNOMYIIEHBl OJWH —
3alaud Ha TIOCTPOCHHE CEYECHUH | JBa HEJo4eTa npu
Ha  4YepTrekax TeTpajdJpa U | OCBELICHUU OCHOBHOTO
napaJuIesIenuIe1a. COZIEp KaHU OTBETa,

Pematp UCIIPABJICHHBIC 1ocJIe
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CTEPEOMETPUUYECKHUE 3a/1auu,
CBSI3aHHBIE  C  TMOCTPOCHUEM
CEYEHHH TIJIOCKOCTHIO.
[IpoBoUTH JIOTUYECKH
KOPPEKTHBIC JIOKA3aTeJIbHbIE
paccy X AeHus TpU  pelieHUuu
reOMETPUYECKHUX 3aaa4

CBSI3aHHBIX C TAPaJIEIBbHOCTHIO
IJIOCKOCTEM.

CpaBHUBATH u
AHAJIU3UPOBATH peasibHbIE
CUTYyallUH, CBSI3aHHbIC c
MApAJUICTBHOCTBIO  NPSIMOW U
IUDIOCKOCTHY B IPOCTPAHCTBE;
MOJENUPOBATH peanbHbIe
CUTyaluH, CBSI3aHHBIC c
[apAJJICIBHOCTBIO  IPSAMOU U

IJIOCKOCTA B TMPOCTPAHCTBE, Ha
SI3IKE TEOMETPHHU.
AKTyanu3upoBaTh QakThl U

METOBI IJIAHUMETPUH,
pEeJeBaHTHBIE TEME, IPOBOIUTH
AHAJIOTHH.

dopmMynUpPOBaATH
ONPEEIICHHUS:
MIEPIICHIUKYJISIPHBIX IPSAMBIX B
IIPOCTPAHCTBE; ONpENIECIICHHE
MPSMOM, TEPIEHAMKYISPHOU K
IIJIOCKOCTH.

JlokaspiBaTh:  JeMMy O
NEPNEHIUKYJIAPHOCTH JBYX
napajuIeIbHbIX IIPSAMBIX K

TPEThEU TMPSIMOU; TEOPEMBI O
CBSI3M MEXy IapajyIeIbHOCTBIO

3aMEYaHUsL;

JOTYIIEHBI ~ OIHOKA
i 0oyiee IBYX HEIO0YETOB
pu OCBEILIEHUU
BTOPOCTEIMEHHBIX BOTIPOCOB
WIA B BBIKJIAIKaxX, JIETKO

UCIIPABJICHHBIC nocJe
3aMeYaHusl.

OtmeTka «3»
CTaBUTCA B  CJCAYIOIIUX
CITyJasix:

HETMOJIHO  PaCKPBITO
coJiepKaHue Marepuasa
(conmepxanue U3JI0KEHO
dbparmeHTapHO, HE Bcerjaa
MOCJIeIOBATEILHO), HO
MOKa3aHo oO1ee
NOHMMaHUE BOMpoca U
IPOJIEMOHCTPHUPOBAHBI
YMEHUSI, TOCTATOYHBIC IS
YCBOGHUSI  MPOTPAMMHOIO
Marepuana;

UMEJTUCh
3aTpyaHECHHUS WIN
JOMyIIEHbl ~ OMMOKH B
OTIpEICTICHUH
MaTEeMaTH4YECKON

TEPMHUHOJIOTHH, YEpTE)Kax,
BBIKJIAJIKaX, WCIIPABJICHHBIC

11ocJie HECKOJBKUX
HABOJISIIUX BOIIPOCOB;
oOyyaromuiics HE

CIIPAaBUJICA C MPUMEHCHUEM
TEOpUU B HOBOW CHUTYyaIUU

IIPSAMBIX " uX | Ipu BBIIIOJIHEHUH
NEPHEHANKYIIPHOCTBIO K | IPAaKTUYECKOIO  3aJIaHus,
IJIOCKOCTH. HO  BBINOJHWI  3aJaHUs
JloKa3bpIBaTh: TEeOpeMy, | 00s3aTEILHOTO YPOBHS
BBIPAXKAIOLIYIO OPHU3HAK | CJIO)KHOCTH MO  JaHHOU
NEPHEHANKYJIIPHOCTH TPSIMOM U | TEME;
MJIOCKOCTH; TEOpeMy 0 Opyu  JOCTATOYHOM
CYILIECTBOBAHUHU U | 3HAHUU  TEOPETHYECKOIro
€IMHCTBEHHOCTH OpsIMOi, | MaTepuana BbISIBJICHA
OPOXOMAIEH  4Yepe3  JNaHHYIO | HEIOCTaTOYHas
TOYKY U TEPHEHIUKYISIPHOM K | cCGOPMUPOBAHHOCTb
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JTAHHOU IIJIOCKOCTH.

N3o0paxath B3aUMHO
MEPIEHIUKYJISIPHBIE TPSIMYI0O U
MJIOCKOCT.

PopMyJIMPOBATH CBOWCTBO
MEPIICHIUKYJISpa MO OTHOILICHUIO
K IJTOCKOCTH.

[lonyuaTe mnpencTaBicHUE
0 3HAYECHUM MEPIECHAUKYISIpA IS
apyrux obsacrei Hayku (pusmka,

DHEPIeTHKA, Ja3epHBIC
TEXHOJIOTHH), B PeaIbHON KU3HU
(TexHuKa, OKpYyXarouas
00CTaHOBKA).

Jloka3pIBaTh yTBEPKIACHUSA,
CBSI3aHHBIC C NPOEKIUEN MPSIMOMN
Ha IJIOCKOCTb,
HEMEPIICHIUKYISIPHYIO K 3TOH
IIPSIMOM.

JloxasbiBaTe TEOpEMy O
TpEX MIEPIIEHAUKYJISIpaX u
TEOpeMy OOpaTHYI0 TEopeMe O
TPEX NEPIEHAUKYIAPAX.

[lonyyaTe mnpeacTaBieHUE

00 OpPTOTOHATHLHOM
IIPOEKTUPOBAHUH.
Jloka3piBaTh TEOpEMY O
ITPOEKIIMY TOYKHU Ha IPSIMYIO.
Pemartp
CTEPEOMETPUUECKHE 3a/1a4u,
CBSI3aHHBIC c

NEPIEHAUKYIISIPHOCTBIO  TPSIMOM
U TUIOCKOCTH.

Pemats MPUKJIAIHBIE
3a7a4H, CBSI3aHHBIC c
HAXO0XJICHUEM TIE€OMETPUYECKUX
BEJIMYMH.

Pematp
CTEPEOMETPUUECKHE 3a/1a4u,
CBSI3AHHBIE C  NPUMEHEHUEM
TEOPEMBI 0 TPEX
MEePIEHAUKYJISIpaX, HAX0XKICHUEM
PacCTOsIHUM, IIOCTPOCHUEM
MIPOCKIIHH.

CpaBHUBATH u

OCHOBHBIX  yMEHHH U
HAaBBIKOB.

OtmeTka «2»
CTaBUTCA B  CJEAYIOLIUX
CIIyyasx:

HE PacKphITO
OCHOBHOE coJiep KaHue
y4eOHOT0 MaTepHaa;

0OHapy»)eHO
HE3HaHWE  OOYYAIOIIUMCS

Oonpmieid wuiau  Hambosee
BOXHOW dYacTH y4eOHOTO
Marepuana;

JOMYIIEHbl  OIINOKHU
B OIIPENCIICHUN TOHSITHUH,
pu UCITIOJIb30BAaHUH
MaTeMaTH4YECKOM
TEPMHUHOJIOTHH, B
PUCYHKAX, 4YEepTEeKax WIH
rpadukax, B BBIKJIAJKAX,
KOTOpbIE HE MCIPaBJICHbI
nociie HECKOJIBKUX
HABOJISIINX BOIIPOCOB.
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AHAJIM3UPOBATL YTBCPKIACHUA C
OCJIbK0  BBIABJICHHUA  JIOTMYCCKH
KOPPCKTHBIX MW  HCKOPPCKTHBIX

pacCykJICHUMU.

AHaIU3UPOBATH u
MOZENUPOBATh Ha A3BIKE
TEOMETPUU DPEANBHBIE CUTYyalUU,
CBSI3aHHBIC C
NEPIEHANKYJIIPHOCTBIO  IPSIMOU
U IUIOCKOCTH;  MCCIENO0BAaTh

IIOCTPOCHHBIE MOJEIH, B TOM
YuClI€ M C  HUCIHOJIb30BAHUEM
amnmapara anreOpsbl.
AxTyanu3upoBaTh (HaKkThl U
METO/BI IJIAHUMETPUH,
pEJEBaHTHBIE TEME, TNPOBOIUTH
AHAJIOTHH.
DopmynupoBaTh
ONpeIeJICHUE IBYTPAHHOIO YIJIA.
Jloka3bIBaTh CBOKMCTBO
PAaBEHCTBA BCEX JIMHEWHBIX YTJIOB
JIBYTPAHHOIO yTJIA.
Knaccudunmponats
JIBYTPAHHBIC YIJIbl B 3aBUCUMOCTH
OT UX T'PATYyCHOU MEPHI.
DopMyIMpoBaTh
ONpENIECIICHNE B3aUMHO
IIEPIIEHIUKYJISIPHBIX TUIOCKOCTEMN.
JloxasbiBaTh TEOpEMy O
MIPU3HAKE NEPHEHIUKYISAPHOCTH
JBYX IIJIOCKOCTEMN.

DopMyJIMPOBATH
ciencreue (M3 MpU3HAKa) O
NEPIECHAUKYIIAPHOCTH
IJIOCKOCTH, KOTOpas

MEePNEHIUKYJISIpHA MPSAMOM, TI0
KOTOPOM  TEPECEKAIOTCS  JBE
IUIOCKOCTH, 3TH INIOCKOCTSIM.

Jloka3pIBaTh yTBEPKACHUS
O €ro CBOWCTBax; TEOpEMY U
CJIIEJICTBHE W3 HE€ O AUaroHalsax
MPSIMOYTOJBLHOTO
napa’suiesenunesa.

Pemiate
CTEPEOMETPUYECKHUE 3aJIa4u,
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CBS3aHHBIE C
NEPHEHANKYJIIPHOCTh NPSAMBIX U
IJIOCKOCTEH, UCIIOb3YS
IUIaHUMETpUUecKre  (akThl U
METO/IbI.

[IpoBoguTh JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeIbHbBIC
pacCy X IeHus Npu  PEUICHUH
FEOMETPHUUECKUX 3ajad,
CBSI3aHHBIX C
NEPIECHIUKYJISIPHOCTHIO
IIOCKOCTEH.

AHaJIU3UPOBATH u
MO/JIEITUPOBATh Ha SI3BIKE
TEOMETPUM PEAJbHBIE CUTYalHH,
CBSI3aHHBIC C

MEPIEHAUKYJISIPHOCTBIO  TPSIMBIX
U IJIOCKOCTEMH.

HccnenoBath NOCTPOEHHBIE
MOJEIM, B TOM 4YHCIIE U C

HCITOJIL30BAaHUEM arnmapara
anreOphl.

Pemmats MIPUKJIAIHBIE
3aJ1a4H, CBSI3aHHBIC c

HaXOXKJIEHUEM TE€OMETPUYECKUX
BEJINYMH.

PabGorate ¢ yueOHUKOM:
3aJaBaTb ~ BONPOCHL,  J€JIaTh
3aMeyYaHusl, KOMMEHTApUU.

AHaIA3UPOBaTh PELIECHUE
3a/1a4u.

Pucosars BBIITYKJIbIE
MHOTOTPAaHHUKM C 3aJaHHBIMHU
CBOMCTBaMH;  BOCCTaHaBJIUBAaTh

o0t BU/T BBIITYKJIOTO
MHOTOIpPaHHHKA II0 JBYM €ro
MIPOEKLUSIM.

Jloka3bIBaTh CBOMCTBa
BBIITYKJIOTO MHOTOTPaHHUKA.

Pucosarb BBIITYKJIbIE
MHOT'OTPaHHHUKHU C pa3HoM
BUJIEPOBOU XapaKTEepUCTUKON;
UCCIIEN0BATh BO3MOXHOCTH

NOJIy4eHHs] ~ pe3ysibTata  Mpu
BapbUPOBAHUH JIAHHBIX.
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Jloka3bIBaTh CBOMCTBa
MPaBUJIBHBIX ~ MHOTOTPAaHHUKOB.

IImannpoBats IIOCTPOEHHUE
IIPAaBWJIBHBIX MHOTOI'PAHHUKOB Ha
ITOBEPXHOCTSX OPYTUX

MTPAaBWJIBHBIX MHOT'OTPAHHUKOB.

AKTyanu3upoBaTh QakThl U
METO/BI IJIAHUMETPUH,
pEeJeBaHTHBIE TEME, IPOBOIUTH
AHAJIOTUH.

OnepupoBaTth NOHATHIMMU:
BEKTOP Ha IUIOCKOCTM U B
IIPOCTPAHCTBE;  KOMILIAHAPHBIE
BEKTOpBI. [IpuBOoauTH mNpHMEpHI

(uznyeckux BEKTOPHBIX
BCJIMYMH.

OcBauBatb IpaBuia
BBITTOJITHCHUS JICUCTBUU
CJIOKCHUS u BBIUMTAHUS

BEKTOPOB, YMHOXXEHUS BEKTOpA
Ha YUCJIO.
Jloka3bIiBaTh IIPU3HAK
KOMIUTAHAPHOCTHU TPEX BEKTOPOB.
JlokazpiBaTh TEOpPEMY O
Pa3IOKEHUH JIFOOOTO BEKTOpa IO
TPEM [TaHHBIM HEKOMILUIAHAPHBIM

BEKTOpaM.

[IpumensTh IIpaBuia
BBITIOJTHECHUS NEUCTBUU
CJIOKEHUS u BBEIUMTAHUS

BEKTOPOB, YMHOXEHHUS BEKTOpa
Ha YUCJIO MPU PEUICHUH 3a]a4.

Haxonute KOOPAVHATHI
BEKTOpa B JaHHOM Oasuce u
CTPOUTH  BEKTOp 1O  €ro
KOOpANHATaM.

BcnomuuTe  ompenenieHue
CKAJISIPHOTO YMHOXEHUS U €ro
CBOICTBA.

Bpruncnsate ¢ moMoIuibro
CKQJISIPHOTO YMHOMEHHUSI JIJTUHBI
BEKTOPOB, YIVIBI MEXIYy HHUMHU,
yCTaHABJIMBATh
NEPHEHIUKYJIIPHOCTh BEKTOPOB.

AHaIM3UpPOBaAThH u
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MOJIEINPOBATh Ha SA3BIKE
Ir€OMETPUN DPEAIbHBIE CUTYAaIHH,
CBSI3aHHbIE C  (PUBUYECKUMU
BEKTOPHBIMU BEJTUYUHAMH.

Hcnonb3oBaTh npu
pElIeHUH 3aJlay, CBS3aHHBIX C
BEKTOpaMHU B  NPOCTPAHCTBE,
IUIAaHUMETpUuYeckue  GakTbl U
METO/IbI.

CBoOO/MHO  omepupoBaTh
TTOHSITUSMU: oTOOpaXeHue
MPOCTPAHCTBA Ha ce0s, IBIKCHHE
MIPOCTPAHCTBA; LIEHTpaJbHasl,
0ceBas U 3epKaJIbHasi CAMMETPHH,
IapajuIesIbHbINA IIEPEHOC;
PaBEHCTBO U N0j1001e PUryp.

Jloka3pIBaTh yTBEPKACHUS
O TOM, YTO LIEHTpaJibHasi, OceBas
U 3epKalibHas CUMMETPHH,
napayyieIbHbINA nepeHoc
SBJISIFOTCS ABUKCHUSIMU.

BeIm10SIHATH
peoOpa3oBaHUsl 0 I00HS.

OnepupoBaTh MHOHSATUSMMU:
npsimasi u cepa Dinepa.

Pemare reomerpuueckue
3aJjayd = C  HCIOJIb30BAHHEM
JIIBYOKCHUI.

Hcnonb3oBaTh npu
pelieHud  3adad  JIBDKCHUS
IPOCTPAHCTBA U UX CBOWCTBA.

CpaBHUBATH u
aHAIM3UPOBATh YTBEPKICHUS C
LEIbI0 BBISIBIICHHS  JIOTMYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyk/JICHUM.

HccnenoBatk NOCTPOEHHBIE
MOJIEIIH.

Ucnonb3oBaTe 1UPpPOBHIE

peCypCHI.
AKTyanu3upoBaTh QakThbl U
METOJBI IJIaHUMETPUH,

peJeBaHTHBICE TEME, MPOBOJIUTH
AHAJIOTHH.
CBoauTh TIEWCTBUS c
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BEKTOpaMM K  AHAJIOTUYHBIM
JNEUCTBUSIM C UX KOOPJIMHATAMM.

Bcriomaute  onpenenenue
CKQJISIPHOTO YMHOXEHUSA U €ro

CBOMCTBA. Berancnare C
MIOMOIIIBIO CKaJISIPHOTO
YMHO>KE€HUSI JIJIMHBI BEKTOPOB,
YTJIbI MEXTY HUMMH,
yCTaHABJIMBAaTh
MEPIEHINKYJISIPHOCTh BEKTOPOB.
BriBoguth ypaBHEHUE
TJIOCKOCTH u bopmyiry

paccTosHUs ~ OT  TOYKH 1O
IUIOCKOCTH

Pemarr 3amaum, coueras
KOODAWHATHBIN M  BEKTOPHBIN
METO/IbI.

[IpoBoguTh JIOTUYECKU
KOPPEKTHBIE JI0Ka3aTeJIbHbIC
pacCy X IeHus Npu  PEUICHUH
FEOMETPUUECKUX 3ajJau Ha

IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

AHaIU3UPOBATH u
MOJIEIUPOBATh Ha SA3BIKE
TEOMETPUU pPEalbHbIE CUTYyallUU,
CBSI3aHHbIC BEKTOpaMU u
KOOpJAMHATaAMH.

HccnemoBaTh NOCTPOCHHBIE
MOJCIH, B TOM 4YHCIE H C
YICII0JIb30BAaHUEM arrapara
anreOphl.

Hcnonp3oBaTh
KOMIIBIOTEPHBIC MPOTrPaMMBbI.

3HAKOMUTBCS C MCTOpHUEH
Pa3BUTHSI MAaTEMATUKH.

Ctpouth ceueHus.

Pemarn
CTEPEOMETPUYECKUE 3aJaud Ha
JIOKa3aTeJIbCTBO MaTeMaTHUECKUX
OTHOIIICHUH, HaXOXICHHE
F€OMETPUYECKUX BEJIMYUH (JJIUH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).

Hcnoap3oBaTh npu
pellIeHun CTEPEOMETPUYECKUX
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3a/1a4y MJIAHUMETPUIECKUE (PaKTHI
Y METOJIBL.

[IpoBoauTh JIOTUYECKU
KOPPEKTHBIE JI0KA3aTeJIbHbIE
pacCykJIeHus TpU  PELUICHUU
CTEPEOMETPUUECKUX 3a/1a4.

CpaBHUBATH u
aHAJIM3UPOBATh peanbHbIe
CUTYaIUH u BBISIBJISITh

BO3MOYKHOCTb €€ MOJEIUPOBAHUSA
Ha A3bIKE€ TEOMETPUU

MogenupoBaTe peabHYIO
CUTYalMIO Ha SI3bIKE T€OMETPUH U
HCCJIEeI0BATh MOCTPOCHHBIC
MOJEIM, B TOM UHCIE€ U C
UCIIO0JIb30BaHUEM arnrapara
anreOpsl.

Hcnonp3oBaTh
KOMITbIOTEPHBIE MPOTPAMMBI TIPU
peleHnHy 3aaa4.

CBoOOHO  omepupoBaTh
MIOHATUAMH:. 00BEM Tejia, 00BEM
MPSIMOYTOJILHOTO
napasuiesienuneaa.

@opmMynUpPOBaTh OCHOBHBIE
CBOICTBa 0OBEMOB.

Jloka3piBaTh TEOpemMy 00
o0BEME IPSIMOYTOJILHOTO
napajienenuneaa, CIeICTBUs U3
HEE.

Pa3pesars MHOrOrpaHHuKY,
NEPEKIIAIbIBATh YACTH.

Pematp
CTEPEOMETPUUECKUE 3a/1a4u,
CBSI3aHHBIE C  BBIUYHUCICHHEM
o0BnéMa IPSIMOYTOJIBLHOTO
napasuiesienuneaa, Npu3Msl.

CpaBHUBATH u
aHAJM3UPOBATh YTBEPXKICHUS C
LEJbI0  BBISBICHUS  JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX

pacCyX ICHUN.
AHaJIN3UPOBATH U
MOJIETIUPOBATH Ha A3BIKE

IrcoMCTprun pCaJibHbBIC CHUTYyalllH,
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CBSI3aHHBIE c 00BEMOM
MPSAMOYTOJIBHOTO
napajieIenuneaa, MIPU3MBI,
MMUPAMU/IBI.

HccnenoBaTh NOCTPOCHHBIE
MOJECIM, B TOM UHCIE H C

MCTIOJIh30BaHUEM amnmapara
anreOphl.
BreiBouTh OCHOBHYO

UHTETpAIbHYIO  (opMylTy s
BBIYHCIICHUS 00BEMOB TeTl.
Jloka3piBaTh Teopemy 00
00béME HAKIIOHHOW MPU3MBI Ha
MpUMEpPE TPEYTOJIBHOU TTPU3MBI U
JUTS1 IPOU3BOJIBHOM ITPU3MBL.
Jloka3piBaTh TeOpeMmy: 00

00BEME nUpaMUIbl,
dbopMyIHpOBaTh CIEACTBUSA U3
Hee: 00BEM yCeUEHHOU
HPAMHUIBL.

BeiBomute  dopmyny ais
BBIYHMCIICHUSI O0BEMOB yCEUEHHOM
MTUPaMHUJIBI.

CB0oOOMHO  OmepUpOBaThH
TTOHSITUSIMU: HWIMHAPUYECKas
MMOBEPXHOCTh, ITUIUH/P.

N3yuars CIocoObI
MOJTYyYCHHUS UUAJTMHIPUYECKON
MMOBEPXHOCTH, ITUINHIpA.

N3o0paxarh HWIMHAD U
€ro CeUEHMUsI TUIOCKOCTBIO.

CBoOogHO  OomepupoBaTh

HNOHATUSAMU: KOHHUYECKas
IOBEPXHOCTb, KOHYC, YCEUEHHBIN
KOHYC.

N3y4ath CIIOCOOBI
[IOJTy4eHUs KOHMYECKON

MMOBEPXHOCTH, KOHYCA.

N300paxxatb KOHYC U €ro
CECUCHUS IJIOCKOCTBIO,
NPOXOIAIIEH Yepe3 OCb, W
IJIOCKOCTBIO, NIEPIICHAUKYIIIPHOU
K OCH.

BoiBoguTh  (popMynbl st
BBIYMCJICHUST OOKOBOW M ITOJTHOMN
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IMOBEPXHOCTEM TEJI BPALLICHUS.
Pemarn
CTEPEOMETPUUECKUE 3aJ1a4H,
CBSI3aHHbBIC C TEJIaMHU BpalllCHUS,
HaX0KAECHHUEM IUIOMIAAA OOKOBOM

51 IIOJIHOM II0BEPXHOCTH,

MTOCTPOCHUEM CEUEHUM.
Hcnons3oBath pu

pelLIeHnn 3aza4

IUTaHUMeTpudYeckue  GakTel U
METO/IBI.

CpaBHUBATH u
aHAJM3UPOBATh YTBEPXKACHUS C
LETbI0  BBISBICHUS  JIOTUYECKHU
KOPPEKTHBIX U  HEKOPPEKTHBIX

pacCykJICHUM.
AHaIU3UPOBATH u
MOJENUPOBATh Ha A3BIKE

r€OMETPUM PEAJbHBIE CUTYalNH,
CBS3aHHBIE C  KOHYCOM U
UUIUHIPOM.

HccnenoBats nOCTpOEHHBIE
MOJEIA, B TOM 4YHUCIE U C

HCIIOJIb30BaHUEM arrapara
anreOphl.

AKTyanu3upoBaTh (PaKThl U
METO/IbI TUTAHUMETPHH,

pelieBaHTHBIE TEMe, MPOBOANTH
AHAJIOTHH.

CBoOOIHO  OmepupoBaTh
NOHATUSAMU: cepa u map, UEHTP,
panuyc, nuametp cdepsl U mapa.

HccrnenoBaTth  B3auMHOE

PacCIOIOKEHHE cdepsl u
IJIOCKOCTH.

dopmMynUpPOBaTH
OIPEAEITICHUE KacaTeJIbHON

MJIOCKOCTH K cepe.

Jloka3piBaTh TEOPEMBI O
CBONCTBE 51 [IpU3HAKE
KacaTelbHOM TIOCKOCTH.

BoiBoguts  Qopmyny s
BBIUMCIIEHUST IUIOWAau  cdepsl
yepes paanyc cepsl.

Pematp
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CTEPEOMETPUUYECKHUE 3a/1auu,
CBsI3aHHBIE CO Cepor U Imapowm,
HaxO0XXJICHUEM TUIOaau chepsl U
€€ Jacteu, IOCTPOCHUEM CEYEHU
cdepsl U mapa.

AHaIU3UPOBATH u
MOJIETTUPOBATH Ha SI3BIKE
TEOMETPUU DPEANBbHBIE CUTYyalUU,
CBSI3aHHBIE C IAPOM U ChHEepoil.

Pemars nipocteie 3amauu, B

KOTOPBIX burypupyoT
KOMOUWHAIIMK TeJ BpAIICHUs W
MHOT'OTPAHHUKOB.

Hcnonp3oBath pu
pEeIIeHNH 3a/ay, CBSI3aHHBIX CO
chepoit u 1apom,
IJIaHUMeTpuueckue  ¢GakTbl U
METO/IbI.

Pemats
CTEepPEOMETPUIECKUE 3aJ1a4i,

CBSI3aHHBIE C TEJIaMM BpalleHUs,
IIOCTPOCHUEM CEUCHUI T
BpaIlleHUsI, ¢ KOMOMHAITUAMH Tl
BpallCHUsI © MHOTOTPAaHHUKOB.

[IpoBoauTh JIOTUYECKHU
KOPPEKTHBIE JIOKA3aTeIIbHbIE
pacCykJIeHuss TMpU  PEUICHUU
F€OMETPUYECKHUX 3ajad,
CBSI3aHHBIX c
MEePIEHIUKYIISIPHOCTHIO
IJIOCKOCTEM.

AHaIM3UpoOBaThH u
MOJIETTUPOBATH Ha SA3BIKE

F€OMETPUU PEAIbHBIE CUTYyalUU,

CBSI3aHHBIE C MHOTOTPAHHUKAMH.
HccnenoBath NOCTPOEHHBIE

MOJEM, B TOM UYHCIE€ U C

HCIIOJIb30BaHUEM amnmapara
anreOphl.

CBoOOHO  omepupoBaTh
MMOHATUSIMM: 00BEM Tena,

TJIOMIAb TTIOBEPXHOCTH.
®opmyIIHpOBaTH OCHOBHBIC
CBOMCTBa 00BEMOB.
Jloka3pIiBaTh TEOpPEMBI: 00
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00béMe mmiImHApa; 00 00BEME
KOHYCa.

BeiBomuts Qopmynbel s
BBIYUCJIEHUS 00BbEMa yCEUEHHOTO
KOHYyca.

HccnenoBaTh NOCTPOCHHBIE
MOJCIM, B TOM UYHUCIE MU C

HUCIIOJIb30BAHUEM arrapara
anreOpsl.
3HaTh BO3MOXHOCTH

pelieHusl 3a7a4 Ha TOCTPOCHHE
UUPKYJIEM W JUHEUKOW, O
KJIACCUYECKUX  HEPa3peIInMBbIX
3a/1ayax.

CB0oOOIHO  omepupoBaTh
MOHATUSMU: IIIAPOBOM CETMEHT,
IAPOBOM CIIOM, IIAPOBOM CEKTOD,
OCHOBAaHHME W BBICOTA CETMECHTA,
OCHOBAaHHME W BBICOTA IIAPOBOTO
CJIOA.

BoiBoguth  (opmMynbl st
HAXO0XJICHUSI 00BEMOB IIAPOBOTO
CEerMEHTa, IIapOBOTO CEKTOpa,
10N Chephl.

JlokaspiBaTh Teopemy 00
o0BnEMe Tapa.

Pematp
CTEPEOMETPUICCKUE 3a/1a4H,
CBSI3aHHBIE C O00BEMOM Iapa,
IIIApOBOTO CETMEHTA, IIapOBOTO
CEKTOpA, MJIOMIAIbI0 Cephl.

CpaBHUBATH u
aHAIM3UPOBATh YTBEPKICHUS C
IEJNbI0  BBISIBIICHUSI  JIOTUYECKU
KOPPEKTHBIX M  HEKOPPEKTHBIX

pacCyk/JICHUM.
AHaJIU3UPOBATH u
MOJIEJINPOBATh Ha SA3BIKE

T€OMETPUU PEAbHBIC CUTYAaIlHH,
CBSI3aHHBIE C O00BEMOM Iapa,
IIApOBOTO CETMEHTA, IIapOBOTO
CErMeHTa, IJI0IIaAbI0 CepBhl.

CBoOO/IHO  omepupoBaTh
MOHATHEM: TIOJOOHBIE Tela B
POCTPAHCTRBE.
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Beruncisate 00bEMBI TEH C

IIOMOIIBIO OITPEIEIIEHHOT O
WMHTETpAJIA.

Pematp
CTEPEOMETPUUYECKUE 3a7a4H,
CBSI3AHHBIE C COOTHOUICHHUSIMU
MEXKY IJIOIIAIMU

MOBEPXHOCTEH W o0BEMamu
MOI00HBIX TEI.

[IpoBoauth JIOTUYECKHU
KOPPEKTHBIC JI0Ka3aTeJIbHbIE
pacCyXJIeHus IpU  PELICHUHU
reOMETPUUECKHUX 3aj1ad4,
CBSI3aHHBIX C  BBIYHCIICHUEM
00OBEMOB Tel C  MOMOIIBIO

ONPEACIEHHOIO MHTETpaJIa,
Hax0XXJICHUEM COOTHOILIECHHS
MEKITY IJIOIAIAMHU

MOBEPXHOCTE W o0BEMamu
MOI00HBIX TEI.

AHaIM3UpoBaTh u
MOJEINPOBATh Ha A3BIKE
T€OMETPUU pPEabHbIE CUTYyallUU,
CBsA3aHHBIE C O00bEMaMU U
MTOBEPXHOCTSIMHU TeT, Ha
JI0Ka3aTeIbCTBO u Ha
HaxXOXJICHUE  T'ECOMETPUUYECKUX
BEJIMYUH.

Pemartp
CTEpEOMETPUYECKUE 3aJayd Ha
JI0Ka3aTeIbCTBO MAaTeMaTHYECKUX
OTHOIICHUH, HaXOXJCHUE
r€OMETPUYECKUX BEJIUYMH (JJIUH,
VTJIOB, TUIOIIA/IeH, 00bEMOB).

Hcnons3oBaTh pu
pEUIEHUH  CTEPEOMETPUUYECKUX
3a/1a4y MJIAHUMETPUIECKUE (PaKThI
Y METOJIBI.

[IpoBoauTh JIOTUYECKU
KOPPEKTHbIC JI0KA3aTeJIbHbIE
paccy X AeHus TOpU  pelieHUuU
CTEPEOMETPUUYECKUX u
MJIAHUMETPUUYECKUX 3a71a4.

CpaBHUBATH u
aHAJIM3HPOBATH peajbHbIe
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CUTYaLIUH u BBISIBIISITh
BO3MOXKHOCTb €€ MOJEIIMPOBAHUS
Ha SI3bIKE T€OMETPHH.

MopenupoBaTe peanbHYIO
CUTYAIIMIO Ha A3BIKE TEOMETPUU U
HCCIIEI0BATH MOCTPOEHHbBIE
MOJAEIH, B TOM UYHCIE U C
UCIIOJIb30BAHUEM arrapara
anreOpsl.

Hcnons3oBath
KOMITBIOTEPHBIE MPOrpaMMBbl IIPH
pELIeHNH 3a4a4.

[lonywyaTe mnpeacTaBieHue

0 reOMEeTpUun KaK 0
Pa3BUBAIOLIEHCS HayKe,
UCCIENYIOIEN OKpY KAt
MHUp, CBSI3aHHOM C peajlbHBIMU
00BEKTaMHU, ITIOMOTaIoIICH

pPELIUTh pEANIbHBIE KU3HECHHBIE
CUTyallMd O POJU CTEPEOMETPUHU
B pa3BUTUHU COBPEMEHHBIX
WH)XEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUH.

BEPOATHOCTB U CTATUCTHUKA

Hcnonp3oBaTe nuarpaMmsl
Diiniepa U BepOalbHOE OIMMCAHUE

COOBITUI  TIpHU BBIIOJIHEHU N
oreparuii HaJ, COOBITUSIMHU.
OrieHuBaThH W3MEHEHUE

BEPOSITHOCTEN COOBITHI TIO Mepe
HACTYIUICHUS JPYTUX COOBITUN B
CJIIy4allHOM OIIBITE.

Pemiate 3agauu, B TOM
YUCJIE C UCIIOJIBb30BAHUEM JEPEBA
ciy4daitHoro  ombita,  (opmyn
CII0’KEHMS u YMHOXEHHUS
BEPOSATHOCTEM.

DopMyIMpOBaTh 51
JIOKA3bIBaTh KOMOUHATOPHBIE
(bakThl.

Hcnonp3oBaTh [IPaBUIIO
YMHOKEHUS, U3YUYECHHBIE
KOMOUHATOpHBIE (HOPMYJIBI IS
nepeYUCIeHUs AJIEMEHTOB
pa3JIMYHBIX MHOXECTB, B TOM

ITonnoTa
MPOAEMOHCTPUPOBAHHBIX
3HaAHUU 51 yMEHUE
MPUMEHSTh 1504 npu
BBITIOJTHCHHU U
MPaAKTUUYECKUX 3aJ1ay.
Brimonnenue
MPAKTUYECKUX  3a7a4y B

COOTBCTCTBHUHU C 3aJaHHUCM.

[IpoBenen
ue YCTHBIX
OIIPOCOB,
NMCbMEHHBIX
KOHTPOJIbHBIX

pabor.
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YHCIIC JIEMEHTAPHBIX COOBITUH B
CIIy4allHOM OIIBITE.

[Tonb3oBaTecs GpopmyIion u
TpeyroapHukoM  [lackans s
ONPEAEICHUS YUCIIa COYETAHUIM.

[IpumeHaTH dbopmyy
OuHOMa Herorona TUIS1
npeoOpa3zoBaHusl BHIPAKECHUI.

Paz6uBath CJIOKHBIE
AKCHEPUMEHTBl HA  OTIEJIbHBIC
UCIIBITAHUS.

Pemartp 3amaum Ha mowuck
BEPOSITHOCTEH COOBITHI B CepHH
WCOBITAHUW IO MEPBOTO yCIexa u
B CepUsX UCHbITaHui bepHyiuwy,
a TaKXXe B ONBITaX CO CIyYalHbIM

BBIOOPOM u3 KOHEYHOU
COBOKYMHOCTHU C
UCIIOJIb30BAaHUEM

KOMOHWHATOPHBIX  (aKTOB |
dbopMyll, B TOM YHCIE B XOJe

NPaKTHYECKON paboThI c
MIPUMEHEHUEM CTaHJAapTHBIX
GyHKIIUA.

OcBauBatb TIOHSTHSA:
CIy4daiiHas BEJIMYMHA,
pacrpeieiieHue, Tabnauna
pacrpeneneHus, auarpamma
pacrpeieieHusl.

Haxonutse 3HA4YCHUA
CYMMBI u MIPOU3BEACHUS
CIIy4ailHbIX BEJTUYHH.

Crpouthb OMHapHBIE

pacnpenesneHuss 10 OIKUCAHUI0
COOBITHI B CIIy4ailHBIX OTIBITaX.
CtpouTh U pacno3HaBaTh

r€OMETPUIECKOE u
OMHOMHAIIBHOE PacIpe/ICICHHUS.

Pematp 3a7a4n Ha
BBIUHCIICHUE  MAaTEeMaTHYE€CKOrO
0XKUJAHHUS.

Crpoursb COBMECTHBIE
pacrpeneneHusl.

N3yuars CBOMCTBA

MAaTCMATHYCCKOI'O OXKHNIaHM.
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Pemats 3aJaun C
MTOMOILBIO U3YYEHHBIX CBOWCTB.

[To u3ydeHHsIM (hopmyiam
HAXOJUTh MaTeMaTU4YeCcKue
OKUJAHUS CIy4alHBIX BEJIUYMH,
UMEIOIIUX TE€OMETPUYECKOEe U
OMHOMMAIILHOE PACTIPE/ICIICHHUS.

OcBauBatb NOHSATHUA:
TUCIIepCus, CTaHJapTHOE
OTKJIOHEHUE CIIy4anHOU
BEJINYMHBI.

Haxomute pucnepcuto Mo
pacrpeneneHuro.

N3yuatp CBOICTBA
TUCIIEPCHH.

[To u3yueHHbM Gopmyrnam
HaXOJIUTh JVCTIEPCHIO

OMHOMMAJILHOTO PAaCIpEEIICHHUS,
B TOM  4YHCI€ B  XOJ€
IPAKTUYECKOUN pabOoTHI.

Pa3bupare pokazarenbcTBa
TEOPEM.

OcBauBath  BBIOOPOYHBII
METOJ, HCCICIOBAaHMNM, B TOM
yuciie B XOJ€ MPAKTHYECKOU

paboTHI.
OcBauBaTth HNOHATHUA:
reHepaibHas COBOKYITHOCTb,

BBIOOpKA, BLIOOPOUHOE Cpe/lHEE U
BBIOOpOYHAS TUCTICPCHSL.
Boruucnare  BIOOpOUYHBIE
XapaKTEpUCTUKUA U HA UX OCHOBE
OLICHUBATH XapaKTEepUCTUKHU
IrE€HEePAIIbHOU COBOKYITHOCTH.
OcBauBatb TIOHSTHSA:
CTAaTUCTUYECKAsl TUIIOTE3A.
OueHuBaTh  BEPOSITHOCTh
COOBITUI U IIPOBEPSITH
IIPOCTENIINE TUNIOTE3bI HA OCHOBE
BBIOOPOYHBIX JIaHHBIX, B TOM
YUCJIE B XOAE MPAKTUYECKOU

padoTHI.

3HAKOMUTBLCS TIOHSATHSIMH:
HeTpepbIBHAS clrydaiiHas
BEJIMYWHA, HENPEePBhIBHOE
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pacnpejeneHue, byHKIUS
IJIOTHOCTH BEPOSTHOCTH.

Haxomute BEPOATHOCTHU
COOBITMI 1O JaHHOW (YyHKLIHMH
MJIOTHOCTH.

3HAKOMUTBLCS C
MMOHSITUSIMU: IoKa3zaTeIbHOE
pacnpeeneHue, HOpPMAJIBHOE
pacrnpeesieHue.

Boinenarte 1o omnucaHUIo
CIIy4YalHbIE BEJIMYHMHBI,
pacnpeieICHHbIC o

MOKA3aTeJIbHOMY  3aKOHY, IO
HOPMAJIBHOMY 33aKOHY.

Pa30bupate npumeps 3a1a4,
MPUBOJSAIIMX K TOKAa3aTEeIbHOMY
pacnpeeieHUIO u K
HOPMAJIBHOMY PacIpeeICHUIO.

Brolgenarte 1mo omnucaHUio
CJIy4YalHOTO OIbITAa BEJIIMYUHBI,
pacupelielieHHbIE 10  3aKOHY
ITyaccona.

Pemarr 3agaun, B TOM
YuClie B XOJE€ MPAKTUYECKOU

paboTHI c MIPUMEHEHUEM
CTaHJIaPTHBIX byHKIMA
AIEKTPOHHBIX TAOJHII.

OcBauBaTth TIOHSITHUSA:
KOBapHuauus, ko3 puIeHT
KOppEeIsILnH, JIMHEWHAs
3aBUCHUMOCTb.

OueHnBaTh XapakTep CBSA3U
MEXKTY CIIy4aliHbIMH
BEJIMYMHAMH, UCXO.IS u3
MIPUPOJIBI JTAHHBIX u

BBIYKCIIEHHBIX XapaKTEPUCTHK.

Hcnonb30BaTh AUarpaMMbl
pacceuBaHusd s U300paKEeHHUS
COBMECTHOTO paccenBaHus
JaHHBIX.

Haxonute k03¢ ¢dunneHTs
OCH JHUarpamMMbl, B TOM YHCIIE B
X0Jle¢ TpPaKTUYECKOHM paboThl C
IPUMEHEHUEM CTaHJIapPTHBIX

GbyHKIUH.
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