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1. O0mas xapakTepucTUKa pado4yeil MPporpaMMsbl y4eOHOM AMCUMILIMHBI
1.1. MecTo y4eOHOM JMCUUILIMHBI B CTPYKTYPe OCHOBHOM NPO(ecCHOHATbHOM
00pa3oBaTeJIbHOM MPOrPpaMMBbI

VYuebnas muctumnuHa I[1J[.01 Maremaruka pa3paboTaHa Ha OCHOBE
TpeboBanuii, coorBeTcTByIOmMMUX GI'OC COO, ®I'OC CIIO no cnenuaibHOCTH
CIIO 15.02.14 OcnameHue CcpencTBaMM aBTOMATH3AIMUA TEXHOJIOTHMYECKHUX
MIPOIIECCOB W MPOU3BOJCTB (IO OTpaCysiM) U MOJOXKEHUH (enepaqbHOi OCHOBHOM
obmeo6pazoBarenbHoii mporpammbel COO (manee — @OIT COO), a Takxke ¢ y4eToMm
nonydaeMon cnenuanbHoctu CIIO.

B cootBerctBun ¢ ®I'OC COO yuebnas nucnumuHa [1/].01 Martemaruka
BXOJHUT B MPEJAMETHYIO 00J1acTh 00IIc00pa3oBaTEILHON MOATOTOBKH M SIBISCTCS
oOsi3aTenbHOM I W3ydeHums. YueOHas pguctuminaa I1/[.01  Maremarnka
U3y4daeTcss Ha yIIIyOJIGHHOM ypoBHe (is mpodUIbHOW AWCIUIUIMHBL -
«MartemaTukay).

PabGouas mporpamma obiieoOpa3zoBarebHOM yueOHoM auctumivabl 1171.01
MaremaTuka  SIBIIETCS  COCTaBHOM  YacThl0  MPOrPAMMHO-METOAUYECKOIO
conpoBokzenus OIl CIIO wna 6aze OCHOBHOrO 00mero oOpa3oBaHUS C
nosyuenrem COOQO, peanmsyemoii B [TonurexunueckoMm kosutemxe bI'TY.

1.2. ey U iIaHUpyeMble Pe3yJabTATbl 0CBOCHUA Y4eOHO! AU CHUILIUHBI:

Nzyuenne yueOnoit aucuumnunsl [1/].01 MaremaTuka Ha ypOBHE CpEJIHETO
o0miero 06pa3oBaHUs HAMIPABJICHO HA JOCTHKEHUE CIEAYIOMINX LIETIeH:

(dbopMupOBaHUE IIEHTPATLHBIX MATEMATUICCKUX TTOHATUHN (YUCIIO, BEJIMIHHA,
reoMerpudeckas ¢Gurypa, MepeMeHHas, BEPOSTHOCTh, (YHKIHS, TPOWU3BOJIHAS,
UHTErpajig),  oOecneuynBarOUIMX  MPEEMCTBEHHOCTh M IEPCIEKTUBHOCTH
MaTEeMaTU4YeCKOro 00pa3oBaHMs 00yYarOIINXCS;

MOABE/ICHUE YyYalllUXCAd Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH W OKPY>KAIOIIEro MUpa, MOHUMAHUI0 MaTeMaTUKH Kak
4acTHU 001N KYJIbTYPhI UEJIOBEUECTBA,;

pa3BUTHE MHTEIJICKTYalbHBIX W TBOPUYECKUX CIIOCOOHOCTEH ydalluxcs,
MIO3HABATEIbHOM AaKTUBHOCTH, MCCJIENOBATENIbCKUX YMEHHUH, KpPUTHUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATUKU;

dbopmupoBanre (HyHKIIMOHATHLHOM MaTeMaTHUYECKOW T'PaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMATHYECKHUE ACHEKThl B PEAlbHBIX JKU3HEHHBIX CUTYalUsSIX W
Opy W3YYCHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIHpOBaTh HMX HaA S3BIKE MaTEMaTUKH M CO37aBaTh
MaTeMaTU4eCKUe MOJENH, IPUMEHATh OCBOCHHBI MAaTeMaTUYECKHUI ammapar s
pellieHus MPAaKTUKO-OPUEHTUPOBAHHBIX 3aJlady, MHTEPIPETUPOBATH U OLICHUBATH

MMOJIYYCHHBIC PC3YJIbTATEI.
B paMKax ocBoeHMs NporpamMmbl y4e6HOM AUCLMNIMHBI Y 06ydatowmxcst GopmMupytoTcs oblime
KOMMNeTEeHUMM:

Kop HaumMmeHoBaHHe 001IIMX KOMIIeTEHIIUH

OK 1 BriOupats crmocoOs! peeHust 3aa4 npodeccuoHaaIbHON AesATeIbHOCTH
MIPUMEHHUTENILHO K PA3JUYHBIM KOHTEKCTaM.

OK 2 Hcnonb30BaTh COBPEMEHHBIE CpPEICTBA IIOWCKA, AHAIU3A W
WHTEepIpeTanun HHhOpMaIiu, 1 MHPOpMaITMOHHBIC TEXHOJOTHH JIJIs
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BBITIOJTHCHUS 331249 TPO(eCCHOHATTLHOMN TESITETLHOCTH.

OK 3 [1nanupoBath U peanu3oBbIBaTh COOCTBEHHOE MPOQPECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTUE MNPEINPUHUMATENBCKYIO IESATEIbHOCTh B
npodeccuoHaNbHOU cpepe, UCMONb30BaTh 3HAHUS M0 (PUHAHCOBOM
I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaIIMSIX.

OK 4 D} heKTUBHO B3aMMOJICHCTBOBATh U PabOTaTh B KOJUICKTHUBE H
KOMaHJI€.
OK5 OcCyleCTBIATh YCTHYIO W IIMCBMEHHYIO KOMMYHHUKAIIMIO Ha

rocy1apcTBeHHOM s3bike Poccuiickorn depepanuu ¢ ydyeToMm
0COOCHHOCTEH COIMAIbHOTO M KYJIbTYPHOTO KOHTEKCTA.

OK 6 HpOSIBJ'ISITB IrpaXXaaHCKO-ITIaTPUOTHYCCKYIO IMO3UIHI0, IECMOHCTPUPOBATH
OCO3HAHHOC IMOBCACHNUC Ha OCHOBC TPAANIIMOHHBIX 06HIG‘I€JIOB6‘-IGCKI/IX
HGHHOCTCﬁ, B TOM 4YHCJIC C YUCTOM I'apMOHHU3alUN MC)KHAIIUMOHAJIbHBIX

AHTUKOPPYIIIIMOHHOI'O ITOBCACHMN.

n MCIKPCIIMTHO3HBIX OTHOHICHI/Ifl, IIPUMCHSATH CTaHAapPThI

OK 7 ConelicTBOBaTh COXpPaHEHUIO OKpY>Karolen cpepl,

pecypcocOepexeHHI0, MPUMEHSITh 3HAHUS 00 M3MEHEHUH KJINMATa,
MPUHITUITBL OEPEKIIMBOTO MTPOU3BOACTBA, YPHEKTUBHO JIEHCTBOBATH B
YpE3BhIYAHHBIX CUTYAITUsIX.

OK 8 Hcnonb3oBaTh cpencTBa PU3NUECKON KyIbTYPHhI U1l COXpaHEHUS U
YKpEeTIEHUS 3J0POBBs B Ipoliecce MpodeccnoHalbHOM NeATEeIbHOCTH U
noJIep>KaHusi HEOOXOIMMOT0 YPOBHS (PU3NYECKON NOATOTOBIEHHOCTH.

OK 9 ITonp30BaTbCs npodeccruonanbHOI JOKYMEHTAIUEN HA

rocyaapCTBCHHOM M HHOCTPAHHOM S3bIKAX.

U IpodeccruoHaIbHble KOMIETEHINH:

Kona HaumeHoBaHue BHIOB [1eAATEJbHOCTH U NPOGeCCHOHAIBHBIX
KOMIIeTEeHUUI
B/ 1. OcymecTBiATh pa3pabOTKy W KOMIBIOTEPHOE MOJICITUPOBAHUE

9JICMCHTOB CHUCTCM daBTOMATU3allMk C Y4YCTOM CHCI_II/ICI)I/IKI/
TCXHOJIOTHYCCKHX IIPOLECCCOB

[

[IK 1.1 OcCymIeCTBISATh aHAIN3 MUMEIOIIUXCS PEIICHU Ji1 BBIOOP]
MpOTrpaMMHOro o0ecTieueHus sl CO3/JaHUsI U TECTUPOBAHUS MO/IEIH
AJIEMEHTOB CHCTEM aBTOMATH3allMM HA OCHOBE TEXHUYECKOIO 3aJaHUs

|
[

Komnerenuun, chopMupoBaHHbIE OOY4YaOIIUMHUCS TOPU  U3YUYECHUH
JUCHUIUIMHBI 0011e00pazoBarenpHoro ukia [1J[.01 MaremaTtuka, yriayOnstoTcs u
pacmupsifoTCss B MOpOLIECCe H3YYCHHMS  JUCIHUIUIMH  OOIIEryMaHUTapHOTO,
oOmenpodecCHOHAIBHOTO ~ IIMKJIAa, &  TaKKe  OTACIbHBIX  JUCIUILIINH
npodeccuonansubix Moayiei OITOIT CIIO.

Pe3yJbTaTaMy  OCBOCHHS  NIPOrPaMMbl _ Y4e0HOW  NHCHMILIUHBI
SABJSIOTCH:

Jluunocmmuoie pe3ynomamot

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOrPaMMbl YUEOHOTO TMpeaMeTa
«MareMaTuka» XapakTepU3yITCS:

['paxx1ancko€e BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO  TPAKIAHCKOW  TO3UIMK  OOydYaromerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIEeCTBa, MPEICTABICHUEM O
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MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS DPA3IUYHBIX CTPYKTYp, SBIICHHMA,
IpoLeyp TpakIaHCKoro oOmiecTBa (BBIOOPHI, OMPOCH W TIP.), YMEHHUEM
B3aHUMOJICMCTBOBAaTh C COLMAJIIbHBIMU HWHCTUTYTAMH B COOTBETCTBHUM C MX
GYHKIUSMUA 1 HA3HAYCHHUEM.

[TatproTYeCcKOE BOCTIMTAHUE:

c(hOpMUPOBAHHOCTBIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHUS
K MPOUIJIOMY ¥ HACTOSIIIIEMY POCCUMCKOW MaTEMaTUKH, IEHHOCTHBIM OTHOLLIEHUEM
K JOCTHXECHUSAM POCCUMCKMX MAaTEMaTUKOB U POCCUUCKOW MATEMaTUYECKOU
IIKOJIBI, K HCIOJIb30BAHUIO ITUX JOCTHIKEHHUN B JAPYIUX HAYKax, TEXHOJIOTHSX,
chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOIO BKJIa/1a B IOCTPOCHHUE YCTOMUMBOIO OyaylIero.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MUPY, BKJIIOUAS 3CTETUKY MAaTEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHHM, paCCyKICHUN;
BOCIPUUMUYHUBOCTHIO K MATEMAaTUYECKUM aClEKTaM Pa3JIMUYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKUE 3HaHUS B
MHTEpEecax 3I0pOBOro U 6e30macHoro o0pasa »K1U3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOEC IMHTaHHE, COATaHCUPOBAHHBIM PEKUM 3aHSATHH U
OTJIbIXa, PETYJIsIpHAs (U3NUECKasi aKTUBHOCTS); (DU3UIECKOTO COBEPIICHCTBOBAHMSI
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIILHOMN JEATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYJZly, OCO3HAaHUEM LEHHOCTH TPYIOIIO0MUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  AESTENBHOCTH, CBA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBIOOD
Oynymieit mnpodeccud W peaM30BbIBATH COOCTBEHHBIC JKU3HCHHBIC ILJIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTHIO K MaTe€MaTUYeCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa MPOTSKEHUU BCEU IKU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO JIKOJIOTHYECKOM KyJIbTYpPhl, TTOHUMAHUEM BIUSHUS
COLMAIIBHO-3KOHOMHMYECKHUX ITPOLECCOB HA COCTOSHUE MPUPOJHOU M COLIMATIBHOU
Cpellbl, OCO3HaHWUEM TIJ00aJBLHOTO XapakTepa JKOJOTHYECKUX MpoOIeM;
OpPHEHTAllMEN HA MPUMEHEHUE MATEMAaTHYECKUX 3HAHUM Uil PEUICHHS 3a]1ad B
o0JlacTU OKpYyXKalolllel cpeapl, IUJIAHUPOBAHUS TIOCTYNKOB UM OILIEHKH HX
BO3MO’KHBIX ITOCJIEACTBUN ISl OKPYKAIOIIEN CPEbI.

[{eHHOCTH HAYYHOTO MTO3HAHMS:

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak cgepbl 4YeJIOBEUYECKOW MAesITeNIbHOCTH, JTaloB €€
pPa3BUTUS W 3HAYUMOCTH JUISl Pa3BUTHUSl LIMBWIM3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATHKH U MaTEMaTUYECKON KYJIbTYpPOU KaK CPEJICTBOM MTO3HAHUS MUPA;
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TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYIO U HCCIIEIOBATENBCKYIO AESTEIBHOCTD
WHJIMBUAYAJILHO U B TPYMIIE.

Memanpeomemnuvle pe3ynomamaol

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI Y4eOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMU  JCHCTBUSIMHU,  YHUBEPCAJbHBIMU  KOMMYHUKATHUBHBIMU
JEUCTBUSIMU, YHUBEPCAIBHBIMU PETYISITUBHBIMU JICUCTBUSIMU.

1)  VYHuBepcanpHble  TNO3HABaTENbHbIE  JEHCTBUA,  OOECHEYMBAIOT
dbopmupoBaHue 0a30BbIX KOTHHUTHUBHBIX MPOIECCOB oOOydarommxcs (OCBOCHUE
METO/IOB  TO3HAHUA  OKPYXKAIOIIET0  MHpa; NPUMEHEHUE  JIOTUYECKHX,
UCCJIeI0BATEIbCKUX ONEepalnii, yMeHUu paboTaTh ¢ HHPOpMALIHEH).

ba3oBble lornuecKue AenNCTBUS:

BBISIBIIITH M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TIOHATHI, OTHOUICHUN MEXIy MOHATUSAMU, (HOPMYIUPOBATH
OTIpEJICIICHHSI TIOHATUN; YCTaHABINBAThH CYIIIECTBEHHBIN MpPU3HAK KiacCcU(HKaIuy,
OCHOBaHMsI 17151 0000IIECHNS ¥ CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIHN3;

BOCIIPUHUMATh, ((OPMYJIHPOBATH U TPEOOPA30BBIBATEH CYKACHUS:
YTBEPIUTEIbHbBIE U OTPUIIATEIbHBIE, €AIMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIE,

BBISIBJISITh MaTeMaTH4YeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTuBopeursi B ¢akTax, JAHHBIX, HAOMIOJCHUSX W YTBEPXKICHUSIX; IpeasiaraTh
KPUTEPUH JIJIS1 BHISBICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUUIA;

JienaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTHH;

IPOBOIUTH CaMOCTOSATEIHLHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
yTBEpXKIAEHUW (TIpsIMbIE W OT NPOTUBHOTO), BBICTPAUBATh AapPryMEHTAIUIO,
MPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBO/IbI;

BBIOMpPATh CHOCOO pemieHuss ydeOHOW 3amadu (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pElIeHMs, BBIOMpaTh Hauboyiee MOAXOASIIIMH € Y4ETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBbie HccnenoBaTeIbCKue AECTBUS:

UCIIOJIB30BaTh BOIPOCHI KaK HCCIENI0BATEIbCKUM HMHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpPEUYUE,  MOpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSTENBHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHNE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 0ObEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENHHO (OPMYITUPOBATh OOOOIIEHUS W BBIBOJBI MO PE3yJIbTaTaM
OPOBEAEHHOTO  HAONIONEHUS, HUCCIENOBAaHMs, OLEHUBaTh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIIECHHI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIIBUTaTh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

¢ uHdopMalueit:

BBISIBIIITH A€UIIUTHI MHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETAa Ha
BOIIPOC U JJI PELICHUS 3a/1auH;



BbIOMpaTh HHPOPMAIIMIO U3 UCTOYHUKOB PA3INYHBIX TUIIOB, aHAJIM3UPOBATD,
CHUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATH HWH(OPMALMIO PA3TUYHBIX BHIOB U
dbopm npeacTaBIeHUS;

CTPYKTYpPUPOBaTh MH(POPMALIMIO, MPEACTABIATh €€ B pa3IMYHBIX (QopMmax,
WUTIOCTPUPOBATh TpaduuecKky;

OLICHUBATh HaAEKHOCTh uH(popmManuu () CaMOCTOSATEIBHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

2)  YHuBepcallbHble KOMMYHUKATUBHBIC JEHCTBUS, 00ECIIEUNBAIOT
c(hOpMHUPOBAHHOCTH COLIMAIHBIX HABBIKOB 00YUYaIOIIUXCS.

Oowenue:

BOCIPUHUMATh U (POPMYIUPOBAThH CYXkJACHUS B COOTBETCTBUU C YCIOBUSIMHU
Y LeIsIMH OOIIeHMS; SICHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M NUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS MO XOJAy PELICHHs 3aJayd,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTAT;

B X0J/i€ OOCYKJI€HUs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYX IAAEMOU TEMBI,
npoOiemMbl, pelmaeMoil 3aJayd, BBICKA3bIBaTh WJIEHU, HAICJICHHbIE HA IOMCK
pElIeHMs; COMOCTABISATh CBOM CYXKIEHUS C CYXACHUSIMHU JPYTHX YYAaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMuME U CXOJICTBO IMO3UIIMI;, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YJIBTATHI PELICHUS 3aa4l, SKCIIEPUMEHTA, UCCIEA0BaHUA,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHHS C Y4€TOM 3aaad
NPE3eHTALUN U OCOOEHHOCTEN ayIUTOPUN.

CoTpyIHUYECTBO:

IIOHUMATh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U UHAUBUILYAJIbHON
paboOThl MpU pelIeHWH Y4YeOHBIX 3a]ay; IPUHAMATH LEJIb COBMECTHOM
NEeATENbHOCTH, TUIAHUPOBATH OPraHU3ALMI0 COBMECTHOM padOThI, pacrpenessiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXKIaTh MPOIECC U pe3ylbTar padOThI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTb B TIpymHmoBbIX (opmax padoTel (0OCykaeHus, oOMeH
MHEHUSAMH, «MO3TOBbI€ IITYPMbD» M T.N.); BBINOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBAaTh CBOU JIEUCTBUS C JAPYTMMHM YIEHAaMHM KOMAaH/bl, OLICHHBATh
KauecTBO CBOEro BKJIaJa B OOUIMH MPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBUS.

3) VYHUBepcaabHbIE PETYJIATUBHBIE IEHCTBUS, 00ECIIEUNBAIOT
(GopMUpOBaHKE CMBICIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranu3zanusi:

COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATh CIIOCOO PELICHHUS C
Y4ETOM UMEIOIIHXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C YYETOM HOBOM

uHpopmaruu. CaMOKOHTPOJIb:

BJIAJ€Th HAaBBbIKAMHU I103HABATEIbHOW pPEQIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB; BIAJETh
croco0amMu CaMOINPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yJibTaTa pelieHus
MaTEMaTHYE€CKOM 3a]1a4H;



MPEABUJIETh TPYITHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3a/1auH,
BHOCHUTHh KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa IeJd U YCIOBUSM, OOBACHATH
MPUYUHBI JTOCTUKEHUS WM HEAOCTHXKEHUSI PE3YIbTATOB JACSATEIbHOCTH, HAXOIUTh
OmnOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

Ilpeomemmnule pezyromamal

OcBoenune yueOHOro Kypca «Anredpa 1 Hayajla MaTeMaTUYeCKOr0 aHAJIN3a
Ha YPOBHE CpEeIHEro o0Iiero o0pa3oBaHUs JOHKHO 0OECHeYrMBaTh JOCTHXKEHHUE
CIETYIOUINX MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB:

Yucia v BBIYUCTICHUS

CB00OOJHO OINEpUpPOBATH MOHATHUSIMU: PAlMOHATIBLHOE YMCIIO, OECKOHEYHAas
nepuoAnYdecKas JIpoOb, MPOLEHTHI; UPPALMOHAIBHOE YHUCI0; MHOXECTBa
palMOHATBHBIX U IEUCTBUTEIbHBIX YHCEN; MOAYJIb JEHCTBUTEIHHOTO YHUCIIA.

[IpuMeHsTh ApOOM M MPOLEHTHI JJIS PEHICHUS TPUKIAIHBIX 3a7ad U3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU.

[TpuMeHsATh IPUOMMHKEHHBIE BHIYMCICHUS, TTpaBUiia OKPYTIICHUS, IPUKUIKY
Y OLIEHKY PE€3yJIbTaTa BbIYNCICHU.

CB0oOOIHO oOmepupoBaTh TMOHATHEM: CTENEHb C IEJIbIM I[OKa3aTelieM;
UCIIOJIB30BAaTh MOAXOAAIIYI0 (POpPMY 3aITUCH JEHCTBUTEIBHBIX YUCEN AJI PEUICHUs
MPAKTUYECKUX 33/1a4 U MPEJCTABIICHUS JaHHBIX.

CB0OOOMHO OmepupoBaTh MOHATHEM: apU(DMETUUECKU KOPEHb HATYpaIbHOU
CTEICHH.

CB0oOOMHO  omepUpoBaTh  MOHSATHUEM: CTENEHb C  palMOHAJIbHBIM
MOKa3aTeseM.

CB00OOJIHO OMEpUpPOBATH MOHATUSAMU: JOTapUPM YKCIA;, JECITUYHBIC U
HaTypaJbHBIC JIOrapU(MBI.

CB00OOJHO OmEepUpOBaTh MOHATUSMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC
YHCJIOBOTO apryMEHTA.

OneprpoBaTh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA

CB0OOOIHO OTNepupoBaTh MOHATUSIMU: TOXIECTBO, YPaBHEHUE, HEPABEHCTRO,
PaBHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS; PABHOCHIIbHBIE HEPABEHCTBA.

[IpumeHATh pa3nuYHBIC METOABl PEIICHHUS palMOHAIBHBIX M JIPOOHO-
pallMOHANbHBIX YPaBHEHMI; TMPUMEHSATH METOJ HWHTEPBAJIOB JUISl PEUICHUS
HEPaBEHCTB.

CB00OOJIHO OMEpUPOBATH MOHSITUSMH: MHOTOYIEH OT OJHON MEPEeMEHHOM;
MHOTOYJIEH C UedbIMU Kod(DpuIMeHTaMU, KOPHH MHOTOYJIEHA, TPUMEHSThH
JieJIEHHe MHOTOYJIEHA Ha MHOTOWIEH C 0cTaTkoM, TeopeMy besy u teopemy Buera
JUISL PEeIICHUs 3a/1a4.

CB0oOOIHO oOmNEepUpoOBaTh TMOHATUAMM: CHUCTEMa JHMHEHHBIX YypaBHEHUIA,
MaTpula, OMNPENENUTENb MaTpulbl 2 X 2 U €ro TreOMETPUYECKHI CMBICI;
MCIIO0JIb30BaTh CBOMCTBA OMNpEACHUTENss 2 X 2 sl BBIYMCICHUS €ro 3HA4YeHUs,
NPUMEHSTh ONPENEIUTENN JUIsl PELUICHUS CUCTEMbl JMHEWHBIX YpPaBHEHUN;
MOJIETUPOBATh PEATbHBIE CUTYAIIMHU C TTIOMOIIBIO CUCTEMbI JIMHEWHBIX YPaBHEHH,
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UCCIIEJIOBATh TMOCTPOCHHBIE MOJEIM C IOMOINBI0O MaTPUIl U OMNPEICIIUTENCH,
UHTEPIIPETUPOBATH MOIYYCHHBII pe3ybTar.

Hcnonb3oBaTh CBOWMCTBA JEHUCTBUU C KOpPHSAMHU Uil NpeoOpa3oBaHUS
BBIPAKEHUU.

BremonHsaTh TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUHN, COIEPIKAIIUX CTEIICHU
C paIMoOHaJIbHBIM MTOKA3aTEIEM.

Hcnons3oBaTh CBOICTBa norapuMoB IS npeoOpazoBaHuUs
Jorapu(pMUYECKUX BBIPAKEHU.

CB0OOIHO OmepUpoOBaTh MOHATUSMU: UPPAIIMOHAIIbHBIE, MOKa3aTeIbHbIE U
Jorapu(MUUYECKUE YPAaBHEHUS; HAXOAUTh UX PELICHUS C TOMOUIbIO PABHOCUIIBHBIX
NEPEXO0JI0B WM OCYIIECTBIISS IPOBEPKY KOPHE.

[IpumeHsTH OCHOBHBIE TPUTOHOMETPUUYECKUE bopmyIibl TUIS
npeoOpazoBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH.

CBOOOHO oOMNEpHpPOBaTH MOHATUEM: TPUTOHOMETPUUECKOE YPaBHEHUE;
OPUMEHATh HEoOXoaumble (GOpPMyNbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHIA.

MonenupoBaTh peanbHBIE CHTyallMHM Ha S3bIKE anreOpbl, COCTaBIATH
BBIpQXXCHHSI, YpaBHEHUS, HEPABEHCTBA TI0 YCJIOBHUIO 3aJadd, HCCIEI0BATh
MIOCTPOCHHBIE MOJIETU C MCIIOJIb30BAHUEM armapara aireOphi.

@OyHKIUHU U rpaduKu

CB00OHO OnepUpPOBATH MOHATUSAMU: PYHKITUS, CIOCOOBI 3a1aHus QYyHKIIUU;
B3aMMHO oOOpaTHblie (yHKIMM, KoMmo3unus (QyHkui; rpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TTpeoOpa3zoBaHus rpa@uKoB QYyHKIIHIA.

CB0OOHO omepupoBaTh MOHATUSAMU: 00JACTh OMPEIENICHUS U MHOXECTBO
3HaYeHUH (PyHKUINHU, HYJIH QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA.

CB0OOOIHO oOmepupoBaTh MOHATUSAMHU: YETHbIE M HEu€THbIe (DyHKIHUH,
nepuoanyeckrie (QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMBbI U
MUHUMYMBI (YyHKIMH, HaumOoJblllee M HaWMEHbIee 3HaYeHHEe (YHKIUU Ha
IPOMEXKYTKE.

CB00OHO OTIEpUPOBATH MOHITHIMHM: CTETIEHHAs QYHKIIUS C HAaTypaIbHBIM U
IEJNBIM TIOKa3aTeseM, rpaduk CTeneHHOW (YHKIMU C HaTypajdbHBIM U IEJIBIM
nokasaresieM; rpaduk KOpHS N-OM CTENeHUW Kak (PYHKIUU OOpaTHOM CTEneHu ¢
HATYpaJbHBIM MOKa3aTeJIeM.

OnepupoBaTh NOHATHUSAMU: JIMHEWHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH; BBIIOJIHATH JIEMEHTApPHOE HCCIEA0BaHNE U MIOCTPOEHUE UX TPapUKOB.

CB0o6OHO omepupoBaTh MOHATUSAMU: IMOKa3aTeiabHas U JorapupmMuyeckas
byHKIIUMA, WX CBOMCTBAa W TpadWKH; WCIONB30BaTh WX TpaduKu IS PEHICHUS
YPaBHEHHM.

CB0OOOIHO oOmepUpOBaTh MOHATHUSMU: TPUTOHOMETPHUYECKAs OKPYKHOCTH,
orpeseNieHNe TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa.

Ucnonw3oBate rTpaduku QyHKIUNA AJIsI UCCIEIOBAHMS TMPOIECCOB U
3aBHCUMOCTEH TpU pElIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB U pealbHON
KU3HU; BbIpaXaTh PopMyamMH 3aBUCUMOCTH MEXKTY BEITUIYNHAMH.

Hayana marematrueckoro aHaiusa

CB0OOIHO OmMEepUpoBaTh MOHATUSIMU: apuMETHUECKas U TeOMETpUYECKas

nporpeccusi, 0eCKOHEUHO yObIBaIOIasi FTeOMETPUYECKas MPOTrPECCusl; TMHEHHBIN U
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AKCIIOHEHITUATIBHBIA POCT, (DOpPMYyJIa CIIOKHBIX MPOIIEHTOB; UMEThH MPECTABICHUE O
KOHCTAHTE €.
Hcnonb3oBaTh mporpeccuu sl PEUICHUs PEANbHBIX 3aJa4 MPUKIATHOTO

XapakTepa.
CB0oOOIHO oOmepupoBaTh MOHATUSAMH: IOCIEIOBATEIBHOCTb, CIHOCOOBI
3aJlaHds  TOCJIEA0BATENbHOCTEMH, MOHOTOHHBIC M OrpPaHWUYECH  HbBIC

MOCJIEIOBATEIbHOCTH; TTOHUMAaTh OCHOBBI 3apOKJICHUS MAaTEMATUYECKOTO aHaIn3a
KaK aHayin3a OECKOHEUHO MaJlbIX.

CB0OOOMHO oOIEpUpOBaTh MOHATUSMU: HENPEpPbIBHbIE (YHKIMH, TOYKH
paspsiBa rpaduka GyHKIHUNA; aCUMITOTH rpaduka QyHKIUH.

CBoOOMHO omepupoBaTh MOHATHEM: (DYHKIUS, HETPEphIBHAS Ha OTPE3KE;
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKITUH IS pEIICHHS 3a1a4.

CB0oOOMHO oOmepupoBaTh TMOHATHSIMH: TIEpBas W BTOpas MPOU3BOJHEIC
byHKIMH, KacaTeabHas K TpaduKy (YyHKIIHH.

Brruncnsats npou3BOAHBIE CYMMBI, IPOU3BEECHUSI, YACTHOTO U KOMIIO3UIUU
NBYX (OYHKIIMI; 3HATh TPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIIHMA.

Ucnonb3oBaTh reoMeTpuueckuil U (PU3MUECKUN CMBICT MPOU3BOIHON IS
pelieHus 3a1ay.

MHO€eCTBa U JIOTUKA

CBoOomHO  omepupoBaTh MOHSATUSMU: MHOXKECTBO, OINEpalldd  Haj
MHOECTBaMHU.

Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — anmapar Juisi  ONHCAaHUs
peaNbHBIX MPOILIECCOB U SBJICHHM, MPU PEIICHWH 3a7a4 W3 APYTHX y4eOHBIX
IIPEIMETOB.

CB0OOHO OTIepUPOBATH OHITHAMU: OTIPEJIEIICHIE, TeOpeMa, YpaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTa, I0KA3aTeIbCTBO, PABHOCHIIHHBIE
ypaBHEHUS ¥ HEPABCHCTBA.

Uucna v BEIYUCICHUS

CB0oOOMHO oOmMEepUpoBaTh MOHATUSIMHU: HATypallbHOE U I1IE€JI0€ YHCIIO,
MHOXECTBa HATyPaJIbHBIX M LEIBIX YUCEN; MCIOJIb30BaTh MPU3HAKU JIETUMOCTHU
uensix yncen, HOJ[ u HOK HatypanpHbIX yucen ajis pelieHus 3a1ad, NpUMeHSTh
anroput™m EBKinaa.

CB00OOJHO oOIEpUpOBaTh MMOHATHEM OCTaTKa IO MOJYJIO; 3alUCHIBATh
HaTypaJIbHbIE YKCJIA B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.

CB00OJIHO oOmepupoBaTh MOHITUSMH: KOMIUIEKCHOE YUCIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEII; MPEJCTaBIISITh KOMIUIEKCHBIE YMCIIa B alreOpanveckod u
TPUTOHOMETPUUECKON (popMe, BBITIOIHATH apuMETHUECKHUE ONEepaIluu ¢ HUMHU U
n300paxaTh Ha KOOPJMHATHOM TJIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA

CB00OOIHO OmepUpOBaTh MOHATUSMU: UPPAIIMOHAIIbHBIE, MOKa3aTeIbHbIE U
jgorapuMUYECKUEe HEPABEHCTBA; HAXOJUTh UX pEHIeHUS C  TOMOIIBIO
PaBHOCHJIBHBIX MIEPEXO/IOB.

OcymecTBiaATh OTOOpP KOpHEW TIPH PEHICHUH TPUTOHOMETPUUECKOTO

YPaBHEHHS.
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CB0OOOIHO OmNEpUpOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO;
OPUMEHATh HEoOXoAaumble (OPMyNbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.

CB000OIHO OneprUpOBaTh MOHITHIMU: CUCTEMA U COBOKYITHOCTh YPABHEHU M
Y HEPaBEHCTB; pPABHOCWIbHBIE CHUCTEMBl M CHUCTEMBI-CIEACTBUS; HAXOJUTh
pEIIeHHsT CHUCTEMBl W COBOKYITHOCTEH pAallMOHANBHBIX, HWPPAIMOHATHHBIX,
MOKAa3aTeNIbHbIX U JOrapu(pMUUYECKUX YPAaBHEHUIN U HEPABEHCTB.

Pemars paloHalIbHbIE, UppaloOHaJIbHbIE, HOKa3aTelIbHBIE,
jgorapuMUUECKUE€ UM TPUTOHOMETPUUYECKHE YpaBHEHUSI M HEPABEHCTBA,
coJieprKalliie MOIYJIH U TapaMeTphl.

[TpumensTh rpaduueckue METOIbI [yl PEIICHUs] ypaBHEHUN 1 HEPABEHCTB,
a TaKk)Ke 3aJa4 ¢ mapaMeTpami.

MognenupoBaTh peanbHbBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBIATH
BBIPQXXCHHS, YpaBHEHHS, HEPAaBEHCTBA M HMX CHUCTEMbl IO YCIOBHIO 3ajauH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM allapara anreopsl,
UHTEPIIPETUPOBATD MMOJYYCHHBIN pe3yIbTar.

®OyHKIMYU U rpaduKu

Crpoutb rpaduku KOMHIO3UIMHU GYHKIHHA C TOMOILBIO 3JIEMEHTAPHOTO
WCCJICJIOBAHMSI U CBOMCTB KOMITO3HUIIUU ABYX (YHKITHI.

Crpouts reomeTpruyeckue o0pas3sl ypaBHEHUN U HEPABEHCTB Ha
KOOPAMHATHOH IIIOCKOCTH.

CB06OIHO OMEpUPOBATH MOHITUIMMU: TPAPUKU TPUTOHOMETPUUECKUX
byHKIUA.

[TpumensTh QpyHKUINU A1 MOJIETUPOBAHUS U UCCIIEIOBAHUS PeaIbHBIX
IPOLIECCOB.

Hayaia MaremaTnuecKkoro anajiusa

Hcnonb30BaTh MPOU3BOAHYIO JJIS1 UCCIIEIOBaHUS (PYHKIMU Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.

Haxoants HanbomnpIliee 1 HaMMEHbIIEee 3HAYCHHs (PYHKIIMHA HEMPEPHIBHON
Ha OTpE3Ke.

Hcnonb3oBaTh MPOU3BOJHYIO ISl HAXOXKJIEHUS HAWIIYYILIEro pElICHUs B
OPUKJIAJHBIX, B TOM UHCJIE COLMAJIbHO-DKOHOMHYECKHX, 3ajayax, s
OIpPENETICHUs] CKOPOCTH M YCKOPEHMs Ipolecca, 3aJaHHOro (GopMyJsiol uiu
rpauKoOM.

CBoOOMHO omepupoBaTh TOHATHSAMHU: TEpPBOOOpa3Has, OMNpPeNCIEHHBIN
UHTErpall; HaXOAWThb NEPBOOOpa3HbIE 3IEMEHTAPHBIX (QYHKUUH M BBIYUCIATH
uHTerpain no gopmyne Herotona — JleniOnuna.

Haxoauts mmomaay miockux Guryp u o0bEMBI T ¢ TOMOIIBIO HHTETpaa.

HMeTh npeAcTaBiIeHHEe 0 MaTEMAaTUYECKOM MOJIEIMPOBAHUH Ha PUMEpe
cocTaBlieHUs U PepeHIIMATIbHBIX YPaBHEHUN.

PemaTe npukiaaHble 3a1a4l, B TOM YUCJIE COUATBHO-3KOHOMUYECKOTO U
(bu3nUecKoro xapakrepa, CpeJICTBaMU MAaTEMAaTHYECKOr0 aHAJIN3A.

OcBoenue yuyeOHoro kypca «l'eomMeTpus» Ha YPOBHE CpPEIHEro O0OIIero
00pa3oBaHMs JIOJKHO 00ecne4ynBaTh JOCTHXKEHUE CICAYIOUINX MPEeIMETHBIX
00pa30BaATEIbHBIX PE3YIbTATOR:
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CBOOOMHO oOMEpUpPOBAaTH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPHH TIPH
pelleHu  3a7a4 U IPOBEACHUN MAaTEeMaTHUECKUX PacCy KICHUI.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX TIPH PEIICHUH
TeOMETPHUECKUX 3a]ad.

KnaccuduimpoBaTe B3aUMHOE pPACIONOXKEHHE MPSIMBIX B IMPOCTPAHCTBE;
TUTOCKOCTEH B MPOCTPAHCTBE; MPSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.

CBOOOJIHO  ONEPHPOBATH IMOHATHUSMH, CBSI3aHHBIMH C yrjdaMd B
MPOCTPAHCTBE: MEXKY MPSMBIMU B IPOCTPAHCTBE; MEXKY MPSIMON U TUIOCKOCTBIO.

CB000O/IHO OTepUPOBATh MOHITHIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU.

CB000/IHO pacmo3HaBaTh OCHOBHBIEC BUJIbI MHOTOTPAHHUKOB (ITpU3Ma,
nupamMua, NPSIMOYTOJIbHBIN Tapayieenunes, Ky0).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BbIOWpas  OCHOBAaHHS  JUIs
KJ1accu(UKaIuu.

CB0OOHO  OmepUpOBaTH  MOHSTUSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO.

Beimonusate napasuieJbHOe, [IEHTPaTbHOE U OpPTOTrOHAIBHOE
IPOEKTUPOBaHUE (UTYp HaA IUIOCKOCTh; BBINOJHATH HW300pakeHus Guryp Ha
MJIOCKOCTH.

CTpouTh CEYCHHS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Boruucnists miiomnaan noBepXHocTe MHOTOIPaHHUKOB (TIpU3Ma, MUpaMH/Ia),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (popMyI.

CBOOOMHO OmMEpHUPOBATH MOHSATUSMU: CUMMETPUS B MPOCTPAHCTBE; IEHTD,
OCh U IJIOCKOCTh CHMMETPHH; IICHTP, OCh U IMJIOCKOCTh CUMMETPHH (PUTYPBHI.

CB0OOOIHO oOmEepUpoBaTh MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE.

BBINOJIHATE 1€MCTBUS HAJl BEKTOPAMMU.

Pemarp 3amaum Ha J0Ka3aTENbCTBO MAaTEMATUYECKUX OTHOUICHUH U
HaXOXJCHUE TEOMETPUUYECKHX BEIMYHMH, TPHUMEHSS HW3BECTHBIC METOABlI IpHU
pEIICHNN MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BHICOKOTO YPOBHS CIOKHOCTH.

[IpumeHnsaTh mpocTeiiliue MporpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4.

W3Bnekath, mpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[IpumeHATh TIONyYCHHBIC 3HAHWS HA TMPAKTUKE: CpPaBHUBATh W
aHAIM3UPOBATH PEAbHBIC CUTYAIlUH, TIPUMEHSTh U3YUEHHBIC TTOHSATHUS B MPOIIECCEe
MIOMCKA PEIICHUsI MAaTeMAaTUYECKU CPOPMYITUPOBAHHON MPOOIEMBI, MOJAETUPOBAThH
peabHbIE CHTYaIlMM Ha S3bIKE TEOMETPHUH, HCCIEA0BATh MOCTPOCHHBIE MOJETH C
MCTIOJb30BAaHUEM T€OMETPUUIECKUX MOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
NPAaKTHYECKUE 33]]a4H, CBSA3aHHBIE C HAXOXKICHHEM F€OMETPHUECKUX BEIIMYUH.

Hmets mpencraBiieHuss 00 OCHOBHBIX JTamax pPa3BUTHS TECOMETPHH Kak
COCTaBHOW YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOJIOTUH.

CB0OOOIHO ONEpPUPOBATH TMOHSATUSMHU, CBS3aHHBIMU C I[WJIMHIPUYECKOM,

KOHUYECKOM U C(bCpI/IIICCKOI‘/’I IOBCPXHOCTAMM, 0OBSICHATH CIIOCOOBI IOJIYUYCHMUA.
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OnepupoBarh MOHATUSMH, CBA3AHHBIMU C TEJIAMU BPALICHMS: LWJIMHIPOM,
KOHYCOM, c(pepoil u mapom.

Pacno3naBath Tena BpaeHus (HUIMHAP, KOHYC, cepa U map) u 0ObACHITH
CHOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudunnpoBars B3auMHOE pacnoyioKeHue chephl U MIOCKOCTH.
BbIYncliSTh BEMUKHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TEJl BPAIllCHUS;
OOBEMBI U TUIOLIAAM TOBEPXHOCTE MHOTOIPAaHHUKOB M Tl BpalleHUs,

reOMETPUUYECKUX TEJ C IPUMEHEHUEM (POPMY.I.

CB0OOOJHO omepupoBaTh MOHSATHAMH, CBSI3aHHBIMM C KOMOHMHAIMSIMHM TEJ
BpaIllEHUsI 1 MHOTOTPaHHUKOB: MHOTOTPaHHMK, BOIMCAHHBIN B chepy U ONUCAHHbBIN
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPALCHMS.

BbruncnsTh COOTHOLIEHUS MEXAY IUIOMIAIIMU MOBEPXHOCTEW U 00bEMaMu
MOAOOHBIX TEl.

N3o00paxarh u3ydaemble (QUIypbl; BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEeKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHHU3Y;
CTPOUTH CEYEHHUS TEJl BpALLICHUS.

W3BnekaTh, HMHTEPIPETUPOBATH W MPeoOpPa3oBbIBATH HH(POpPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

CB0OOIHO ONEpUpPOBATh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINOIHATH onepanuy HajJ BEKTOpaMH.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT.

PemaTe reoMeTpuueckue 3a/1a4i Ha BBIYMCIECHUE YIJIOB MEXKY NPSAMBIMU U
IUIOCKOCTSIMH; BBIYMCIICHHE PACCTOSHHUA OT TOYKHM JO IUIOCKOCTH; B LIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PELLICHHH.

CBOOOIHO omnepupoBaTh MOHATUSMH, CBA3AHHBIMM C JBH)KEHHUEM B
MIPOCTPAHCTBE; 3HATH CBOMCTBA IBUKCHUMU.

BbInonHAT  M300pa)K€HUsT MHOTOIPAHHMKOM M TeJl BpalleHUs NpH
[apaJlJIeJIbHOM IIEPEHOCE, LIEHTPAIBbHON CUMMETPUH, 3€PKAIIBHON CUMMETPUH, IIPU
MOBOPOTE BOKPYT NPSIMOIL; MpeoOpa3oBaHus MOI00US.

CtpouTh Ce4eHHs] MHOTOIPAHHUKOB W TE€J BpAIICHHS: CEYEHUS LUIUHAPA
(mapainenbHO M NEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca (MapajljiesIbHOe
OCHOBAHUIO U MPOXO/AIIEE YepPe3 BEPIINHY), CEUECHUS 11apa.

Hcrnonb30BaTh METOJBI IIOCTPOEHUS CEYECHHUWA: METOJ CJIEIOB, METOJ
BHYTPEHHETO IIPOEKTHUPOBAHNUS, METO/I IEPEHOCA CEKYILEH IITTIOCKOCTH.

Jloka3bIBaTh F€OMETPUYECKHUE YTBEPIKICHHUSL.

[IpumensTe TeomeTpuyeckue (akThl Uil PEHICHHS CTEPEOMETPUUYECKHUX
3a]1a4, MPEANoIaralouX HECKOJIBKO IIaroB peHIeHUs], €CIU yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM U HESIBHOM (hopMme.

Pemwate 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKUX OTHOIICHHM H
HAXO0XJECHUE T€OMETPUUECKUX BEIIMYHUH.

[IpuMeHsATh MporpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MPHU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY.

[TpuMeHATh MOJTydYeHHbIE 3HAHUS HAa IPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBATh
Y OLEHUBATh pealbHbIE CUTYyallMH; MPUMEHSATh H3yUEHHBIE IMOHSTUS, TEOPEMBI,

CBOIICTBA B MPOILIECCE MOUCKA PEIICHUS] MaTEMaTUYECKU C(HOPMYITUPOBAHHON
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npo0ieMbl, MOIETTUPOBATh peajbHbIe CUTYallMU Ha SI3bIKE T€OMETPUH,
MCCIIEN0BATh IOCTPOEHHBIE MOJEIIH C UCTIOJIb30BAHUEM T€OMETPUUECKUX OHATUN
¥ TEOopeM, annapara aiareOpbl; pemarb NPaKTHUYECKUE 3aJa4H, CBSI3aHHBIE C
HaXO0XXJICHUEM IeOMETPUYECKUX BEIUYUH.

Nwmets npeacTaBieHuss 00 OCHOBHBIX 3Tamax pa3BUTHsI T€OMETPHUH KaK
COCTaBHOW 4acTH (yHAAMEHTA PAa3BUTHUS TEXHOJIOTHUH.

OcBoeHue yueOHOro Kypca «BeposTHOCT M CTATUCTHKA» Ha YpPOBHE

CpCAHECTO 06[[!€F0 O6[2330B8,HI/IH JOJIKHO 00eCIeYnBaTh JOCTMIKCHUC CIICAYIOMINUX

IPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOR:
CB0oOOMHO omepupoBaTh MOHATUSIMU: Tpad, TUIOCKHM Tpad, CBSI3HBIN rpad,

nyTh B rpade, Ienb, MUK, JEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIy4YaHOTO
HKCIEPUMEHTA.

CBOOOMHO oOIEpUPOBATh MOHSATUSMHU: CIYYAWHBIM HSKCIIEPUMEHT (OIIBIT),
CillydyailHO€ COOBITHE, JIEMEHTApHOE ClydailHOe cOObITHE (JIEMEHTapHBIM UCXO]T)
CIIy4alHOTO  ONbITa; HAXOJUTh BEPOSTHOCTA COOBITMM B  ONBITaX C
PAaBHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Haxoaute u hopMynupoBaTh COOBITUS: TIEpecedeHue, 00beTUHEHUE JaHHBIX
COOBITHI, COOBITHE, MPOTUBOMOJOXHOE JIAHHOMY; HCIOJIb30BaTh JUArpaMMbl
Diinepa, KOOPJIMHATHYIO NPSIMYIO JUJIsl peUIeHUs 3a7a4; MOJIb30BaThCsl (GopMyson
CJIO’KCHHS BEPOSTHOCTEH JJIsl BEPOSTHOCTEN IBYX U TPEX CIyYaHBIX COOBITHIA.

OnepupoBaTh  NOHATUSMH:  YCJIOBHAsg  BEPOSITHOCTb,  YMHOXEHUE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JIEPEBO CIYyYaHOTO HJKCIEPUMEHTA;
HAXOJUTh BEPOSITHOCTH COOBITHI C TIOMOIIBIO TpaBUjiia YMHOXKEHHS, JepeBa
CIIy4aifHOTO OTIBbITA, HCIIONB30BaTh (POPMYIY TOJTHOW BEPOATHOCTH, (HOpMyITy
baiieca nipu pemeHny 3a1a4; OMpeaessiTh HE3aBUCUMOCTh COOBITHH 10 hopmyIie U
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA.

[IpuMeHsT, H3ydYEeHHBIE KOMOWHATOPHBIE (OPMYJBI [JIsl MEPEUUCTICHUS
AJIIEMEHTOB MHOXECTB, 3JEMEHTapHbIX COOBITUH CIIy4ailHOTO ONBITA, PELIEHUs
3a71a4 [0 TEOPUU BEPOATHOCTEM.

CBoOOHO omepupoBaTh MOHATUSIMHU: OWHAPHBIA CIy4YalHBIA  ONBIT
(ucnpiTaHue), ycrmex M Heyjaya, HEe3aBUCUMBbIC WCIBITAHUS, CEPUs HUCIBITAHUM;
HaXOJUTh BEPOSITHOCTU COOBITUN: B CEpUU HCIBITAHUN A0 MEPBOTO ycrexa; B
CepUM UCIBITAaHUN bepHyJUIM; B OMBITE, CBI3aHHOM CO CIy4YalHBIM BBIOOpPOM W3
KOHEYHON COBOKYITHOCTH.

CB0OOOIHO ONEepUPOBATH MOHATUSAMHU: CIydaiHas BEJIMYMHA, PACTIPEICICHHE
BEPOSITHOCTEH, aMarpaMma paclipeiefieHus, OWHapHas Ciy4yaiiHas BeJIHYUHA,
reoMeTpuyuecKoe, OMHOMHAIILHOE paclpeiesieHue.

OnepupoBaTh MOHSATUSMH: COBMECTHOE pPaCHpeAesiCHUE JBYX CIyYalHBIX
BEJIMYMH; MCIIOJIb30BaTh TAOIMUI[y COBMECTHOTO pacHpeleieHusl IByX CIy4YalHBIX
BEJIMYMH JUISl BBIJCJICHHUS PACIHPEICICHUsI KaXJO0W BEJIUYHUHBI, OIPEICIICHUS
HE3aBUCHUMOCTH CITy4YalHbIX BEJIMYMH.

CB00OIHO ONEPUPOBATH MOHATUEM MATEMATUYECKOTO OKUIAHMS CIIyYaitHOU
BEJIMYMHBI (pacnpeiesieHus1); MPUMEHSITh CBOMCTBA MAaTEMaTUUYECKOrO OXHUAaHUS
IpU pelIeHUH 3a7a4; BBIYMCISATh MAaTEeMaTHUYECKOE 0XHJAaHHEe OMHOMHUAIBHOIO U
F€OMETPUYECKOTIO PACTIPEIEIICHAMN.
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CB0OOHO OmepupoBaTh MOHATUAMU: JUCTIEPCHUs, CTAHJAPTHOE OTKJIOHEHHUE
CIIy4YallHOM BEJINYMHBI;, ITPUMEHITh CBOMCTBA NHMCIEPCUHU CIIyYaWHOW BEJINYWHBI
(pactipeienieHrs) NMPU PELIEHUM 3a]a4; BBIYUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T'€OMETPUUYECKOT0 M OMHOMMAIILHOTO PaCIpEECIICHUN.

BbluncisaTh  BBIOOPOUYHBIE XApAKTEPUCTHKU IO JAHHOM BBIOOpKE H
OLICHUBATh  XAPAKTEPUCTUKU  TECHEPATIbHOW  COBOKYMHOCTH  JAHHBIX IO
BBIOOPOUYHBIM XapakTepucTukaM. OUeHUBaTh BEPOSATHOCTH COOBITHI M MPOBEPATH
IPOCTENIINE CTaTUCTUYECKUE TUIIOTESHI, MTOJIb3YACh W3YYEHHBIMU
pacIpeneIcHUsIMU.

16



2. CTpyKTypa M coaepxaHue y4eOHON AUCHUILINHBI.
2.1. O0bem yueOHOM TUCHUILIMHBI U BUABI y4eOHOH padoThl.

B Sr0ii 046 O0bem B
U1 y4eOHO#H padoThI

1y p yacax
O0bem oOpa3oBareJIbHOM NMPOrpamMmmabl yueOHoi | 340
AMCUMIIIIHHBI

B T.4. B (pOpME MPAKTUYECKON MOATOTOBKH 0

N3 obiero oobema:

TEOpEeTUYECKOe 00yUeHue 0
MTPAKTUYECKUE 3aHITUSA 322
caMOoCTOsTeNIbHas paboTa 0
KOHCYJIbTalluH 0
IIpomexkyTouHas arrecTanus B popme IK3aMeHa 18
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2.2. TemaTnuyecKuil JIaH U COACPKAHUE YUCOHOU TUCUMIJIUHBI.

O0BeM B yacax /

Koanl
KOMIIeTEHIIMH,

HaumenoBanue Coaep:xanue yueOHOro Matepuajia u popMbl OpPraHu3auuu JAesiTeJIbHOCTH TOM 4ucJje B | popMupoOBaHNIO
popme KOTOPBIX

Pas/eIoB H TEM 0byuaromuxcst NPAKTHYECKO¥ CIOCODCTBYeT
NMOJATOTOBKH 3JIeMEHT

NPOrpamMMbl
1 2 3 4
Paznen 1. AnreOpa u Haya1a MaTeMaTH4Y€CKOT0 AHAJIN3A 167/0
Tema 1.1. MHOX€ECTBO Copep:xxanue yu4e0HOro marepuasa: MHOXECTBO, ONlepallii HaJ MHOKECTBAMU U OK 1-9,
JICHCTBUTEIIbHBIX YNCEIL. ux cpoiictBa. Jluarpammbl Oisiepa — Benna. IIpumeneHue TeopeTuko- IK 1.1

MHOro4iIeHBbI.

PannoHanbHbIe ypaBHEHUS
1 HepaBeHcTBa. CucTemsl

JIMHEHHBIX YPaBHECHUN.

MHO>KECTBEHHOT'O amnmapara Uil pelieHus 3ajaad. PaluoHalbHbIE 4YHCTIA.
OOBIKHOBEHHBIC U JACCITUYHBIC IPOOH, IPOIICHTHI, 0ECKOHEYHBIE TICPUOIUICCKUE
npobu. [Ipumenenue qpobeii ¥ MPOLEHTOB ISl PEIICHUs TPUKIIATHBIX 3a7au.
[elictBuTenpHble 4ucna. PanuoHanmbHBIE W UPpalMOHAJIbHBIE YHCIA.
ApudmeTnueckue omnepanuu C JACHCTBUTEIbHBIMU YHCIaMH. MoOIyib
JEUCTBUTENLHOTO YKCIIa U €ro cBoicTBa. [IpubnmkEHHbIC BHIYUCIICHUS, TIPABUIIA
OKpPYIJIEHUS], IPUKUIKA U OLICHKA Pe3yJibTaTa BeIUMCICHUNH. OCHOBHBIE METO/BI
pENICHUs LENBIX U JPOOHO-PAMOHATLHBIX YPAaBHEHUN 1 HEPABEHCTB. MHOTOWICHBI
OT OJIHOM MepeMeHHOH. Jleenrne MHOrowieHa Ha MHOTOWIEH ¢ OCTaTKoM. Teopema
Bbe3zy. Muorounens! ¢ nenbivMu kodgdunuentamu. Teopema Buera. Pemenue
CHUCTEM JIMHEHHBIX YpaBHEHUW. Marpuila CUCTEMbI JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICI U CBOWCTBA;
BBIYMCIICHUE €T0 3HAYECHUS; IPUMEHEHUE ONPEIEIUTEIIS 111 PEILICHUs CUCTEMBI
JMHEWHBIX ypaBHEHUH. PelieHne NpUKIagHBIX 3a7a4 C MOMOILBK) CHUCTEMBI
JIMHEWHBIX YPAaBHECHUM.

18/0

B Tom umKcile npakTHYeCKUE 3aHATHUS:
IIpakTnueckasi padora Nel) MHOXeCTBO, oniepaliuy HaJl MHOKECTBAMH M UX
| cBoricTBa. JlnarpamMmel Diinepa—Benna.

2/0

ypcina. OOBIKHOBEHHBIE H

IlpakTnueckass pabora  Ne2) PanuoHanbHbIC

2/0




JECSTHYHBIC TPOOH, MPOLIEHTHI, 0ECKOHEUHBIE IEPUOANUECKUE APOOH.

IpakTnyeckas padora Ne3) [IpumeHerne apoOeii 1 IPOIEHTOB IS PEUICHUS
NpUKIAIHBIX 3a7a4. [Ipubnmkénnble BEIUUCICHMS], TPaBUIa OKPYIJICHUS, IPUKH]IKA
Y OLICHKA PE3yJIbTaTa BIYMCICHUM.

2/0

IIpakTnyeckas padora Ned) JlelicTBuTenbHble uyncia. PanuoHanbHbIE U
UppalroHabHble YHciaa. ApupMETHYECKHE ONEepalud ¢ JeHCTBUTEIbHBIMU
YHCJIAMHU.

2/0

IIpakTnyeckas padora NeS) Monyib 1eMCTBUTENIBHOIO YHCIIA U €70 CBOMCTBA.
OCHOBHBIE METOJIbl PEUICHUs LEIbIX U JPOOHO-pAllMOHAIBHBIX YPaBHEHUH HU
HEPABEHCTB.

2/0

IIpakTnyeckas padora Ne6) MHorousieHsl OT OAHOM NIepeMeHHON. Jlenenue
MHOT'OYJIEHa Ha MHOTOYJIEH C OCTATKOM.

2/0

[IpakTuyeckas padora Ne7) Peuienue cucreM TUHEHHBIX ypaBHeHUN. MaTpuiia
| CUCTEMBI IMHENHBIX YPaBHEHHH.

2/0

[MpakTuyeckas padora Ne8) Omnpenenurens MaTpUIlbl 2X2, €ro TEOMETPUUECKUN
_CMI:ICJI )41 CBOﬁCTBa; BBIYUCICHHUEC €TI0 3HAUYCHUA.

2/0

IIpakTuyeckasi padora Ne9) [IpumeHneHnue onpeaenuTens A PEIICHUS CUCTEMBI
JIMHEHHBIX YPaBHEHUMN.

Tema 1.2. HatypanbHabie 1
LeJIbIE YHCIIa.

2/0

Copep:xxanue yuyeOHoro marepuasa: Hatypanbueie u niensie uncia. [[pumenenue
npu3HakoB aenuMocTu 1enbix uncen, HOJ u HOK, octatkoB o mosyio,
anroputma EBKinia aiist pelieHust 3aa4 B 1EJIbIX YucIax

4/0

B ToM uncie NMPAKTHYCCKUE 3AHATHUS .

IIpakTnueckasi padbora Nel() HatypanbHbie U 11€JIbIC YUCTIA.

2/0

IIpakTnyeckas padora Nell) Penmenue 3a1a4 B LIEIbIX YHCTIaX.

2/0

OK 1-9,
K 1.1

Tema 1.3. KoMIuieKCHEBIE
qucIa.

Cojaep:xanue yueoHoro marepuasa: KomriekcHsle uncna. Anredpanyueckas u
TpUTOHOMETpHUYECKask (POPMBI 3aITUCH KOMITJIEKCHOTO uncia. ApudmeTrndeckue
oreparyy ¢ KOMIUIEKCHBIMU YrcliaMu. 300paskeHne KOMIUIEKCHBIX YuCcell HY
KoopauHaTHOW Mmiockocth. Dopmyna MyaBpa. KopHu n-oil creneHu u3
KOMILJIEKCHOT0 yucia. [I[puMeHeHne KOMIUIEKCHBIX YMCEN AJi PEIICHUS
bU3NYECKUX U TEOMETPUUYECKUX 3a4a4.

10/0

B ToM uncie NPAKTHYCCKUE 3AHATHS

IlpakTuyeckass pabGora Nel2) KommiekcHble yucia. DopMmbl 3anucyl

2/0

OK 1-9,
IK 1.1
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KOMILIEKCHOI'O YHCIIA.
IIpakTnueckass padora Nel3) Apudmernueckue OIlEpalliX ¢ KOMILUIEKCHBIMY
| aucnamu.
IIpakTnueckass paGora Neld) H3oOpaxkeHne KOMIUIEKCHBIX — YHCEJ  HA
_Koop;mHaTHoﬁ IIJIOCKOCTH.
IIpakTnyeckas padora Nel5) @opmyna Myaspa. Kopuu  n-oif crenenu u3
| KOMIUIEKCHOTO YHCIIa.
IIpakTnyeckas padora Nel6) [IprmeHeHrne KOMIUIEKCHBIX YUCEI JUIS PEILICHUS

(GU3NUECKUX U TEOMETPUUYECKHX 3a/1a4.

2/0

2/0

2/0

2/0

Tema 1.4. Oynknuu ¥ Conep:kaHue yuedOHOro Mmarepuasa: OyHKIUs, CIOCOOBI 3aJaHUs byHKINHN,| OK 1-9,
rpaguKu. Crenennas) BzaumMHo oOpaTHbIe (QYyHKIIUH. Komnozumus ¢ynkmuit.  I'padux  QyHKIMM| K 1.1
GyHKIUSA c 1ensiM| JneMeHTapHble  TipeoOpasoBanus rpadukoB ¢pyHkuuid. OGmacTs onpeaeneHus o
MIOKa3aTeJeM. MHOXkecTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuuu. [IpoMexyTKH 3HAKOMOCTOSIHCTBA.
Uérnble n Heu€THble ¢QyHKUUU. [leprogmueckue ¢(yHkuuu. [IpomexyTku
MOHOTOHHOCTH (PyHKIIMU. MakcuMyMbl 1 MUHMMYMbI QyHKIuU. Hanbosnbiiee u 18/0
HavMeHbIIIee 3HaueHne (PyHKIMH Ha poMexyTKe. JInHelHas, KBapaTUIHAs U
NpoOHO-IMHENHHasT (QYyHKIMU. DJIEMEHTapHOE HCCIe0BaHHE U IMOCTPOCHHE
rpadukoB 3Tux GyHKIui. CTEereHb ¢ UeNbIM moka3aTenem. bunom HeroToHa.
CreneHHast GyHKLUS C HaTypaJlbHBIM U LIEIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

B TOM uMciIe IpaKTHYEeCKHe 3aHATHS:

IIpakTHyeckas padora Nel7) OyHkuus, ciocoOsl 3ajanus GyHkuu. Bzaumuo
| oOparnble Gynkumyu. Komnosunus QyHkmuii. 2/0
IIpakTnyeckasi pabora Nel8) I'paduk dyHkuuu. 2/0
I[IpakTuueckass paGora Nel9) DOnemeHTapHbie  npeoOpazoBaHus rpadUKOB

| byHKImii. 2/0
IIpakTuueckas padora Ne20) O6smacTs onpeneaeHus 1 MHOKECTBO 3HAYCHUI
| dynxuun. Hymn ¢ynxunum IIpoMexyTKn 3HaKOIOCTOSHCTBA.
IIpakTuyeckasi padora Ne21) Uétnrie u Heu€THbIe GyHKIMU. [lepuonnueckue
| byHKIMH. 2/0
IIpakTnueckass padora Ne22) [IpoMeXyTKM MOHOTOHHOCTH byHKINHN,| 2/0
MaxkcumyMbl 1 MUHUMYMBI QyHKIMHA. Hanbombinee 1 HauMeHbliee 3HAYEHUO

2/0
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(GYHKIIMHM Ha TPOMEKYTKE.

IMpakTuyeckasi padora Ne23) JIuneitHas, KBagpaTUUHas U APOOHO-TMHEHHAS
| pyHKIMH. DIEMEHTaPHOE MCCIIENI0BAHKME U IOCTPOCHHE rPaUKOB STHX (DYHKIIUMA.
IIpakTnyeckas padora Ne24) Crenens ¢ 1eybiM nokaszareiaem. buaom Helorona.

2/0

2/0

IpakTnyeckas padora Ne25) CreneHHast QyHKIHUS ¢ HATYpaJIbHBIM U LEJIbIM
nokasareneM. E€ cBoiicTBa u rpaduk.

Tema 1.5.

Conep:xaHue y4eOHOro Marepuasa: ApudMeTHIEeCKHil KOPEHb HATypaJIbHON

ApudmeTnuecknii KOpeHb
n-oi CTCIICHMU.
WppaunonanbHbie
YpaBHEHHUSL.

CTETeHH U ero cBoicTBa. [IpeoOpa3oBaHus YHUCIOBBIX BHIPAKEHUH, COAEPIKAIINX
cTeneHu 1 KopHH. MppannonanbHble ypaBHeHUsI. OCHOBHBIE METO/IbI PEILICHUS
UPpALMOHAIBHBIX YypaBHEHUM PaBHOCWIBHBIE @IEPEXOABI B PELICHUU
WppalMOHANBLHBIX ypaBHeHUI. CBOMCTBA 1 rpaduK KOPHS N-0i CTENEHH Kak
(GYHKLIMU OOpaTHOHN CTENEHU C HATypaJIbHbIM OKA3aTEJIEM.

2/0

6/0

B ToM uncie NMPAKTHYCCKHUEC 3AHATHS

IIpakTuyeckasi padora Ne26) ApudmeTniyecKkuii KOpEHb HATYPaIbHOM CTETICHH U
ero cBoiictea. [IpeoOpa3oBaHms YUCIOBBIX BBIPAKECHUH, COIEPKAIIUX CTETIEHU U
KOpPHHU.

2/0

IpakTnueckas padora Ne27) MppanuronaibHbie ypaBHeHUsI. OCHOBHBIE METOIbI
peleHus: uppaMoHaIbHBIX YpaBHEHHUH. PaBHOCHIIbHBIE TTEpEX0/Ibl B PELICHUH
MPPALMOHAIBHBIX YPABHEHUH.

2/0

IpakTuyeckas padora Ne28) CpoiicTBa u rpadK KOPHS N-Oi CTETICHH KaK
GyHKIIMM 00paTHOW CTENEHH C HaTypaJIbHBIM IOKa3aTeNeM.

Tema 1.6. Iloka3zaTenbHast
¢ynkus. [lokasarenpHble
ypaBHEHUS.

Copep:xanue yueoHoro matepuana: CTerneHs ¢ paloOHAIBHBIM MIOKa3aTesneM U eé
cBoiictBa. [loka3atenbHast QpyHKIMs, e€ cBoiicTBa U rpaduk. Mcmonb3oBanue
rpaguka QyHKIMU Ui pemieHusi ypaBHeHWH. [lokasarenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pEIICHHSI TOKa3aTeIbHBIX YPAaBHEHHH.

2/0

OK 1-9,
IK 1.1

10/0

B TOM uMciIe IpaKTHYEeCKHe 3aHATHS:

IIpakTnyeckas padora Ne29) CreneHb ¢ palliOHAJIBHBIM [10Ka3aTeIeM U €€

| CBOMCTBA.

IlpakTuueckas padora Ne30) IlokazarenvHas GyHKIus, €€ CBONCTBA U TpaduK.

2/0

2/0

IIpakTuyeckas padora Ne31) Mcnonbs3oBanue rpaduka GyHKIUU AT PELICHUS
| YPaBHEHUI.
IIpakTnueckasi pabora Ne32) IlokasaTenbHble ypaBHEHMUSI.

2/0

2/0

OK 1-9,
IK 1.1
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IIpakTuyeckass padora Ne33) OcCHOBHBIE METOABI  PEIIECHUS IOKA3aTEJIbHBIX]
YpPaBHEHUM.

2/0

Tema 1.7.

Coaep:xanue yueoHoro marepuasa: Jlorapupm urcna. Coiicta morapudma.

Jlorapupmuueckas
byHKIHS.
Jlorapupmuueckue
YpaBHEHUS.

Jecsatnunbie W HaTypaibHbie Jorapudmbl. [IpeoOpa3zoBaHue BBIpAKECHU,
conepxanux jorapudmel. Jlorapupmuyeckast pyHkIms, e€ cBOHCTBA U rpaduk.
Hcnonp3oBanue rpaduka GyHKIIUN A1 pelieHus ypaBHeHHH. Jlorapudmuaeckue
ypaBHeHHs. OCHOBHBIE METOBI pEIICHUs JOrapuPMHUECKUX YpaBHEHUIL.
PaBHOCHIIbHBIE TTEPEXO/Ibl B PEHICHUH JIOTApU(MUIECKUX YPaBHEHHIA.

10/0

B Tom umKcile npakTHYeCKUEe 3aHATHUS:
IIpakTuueckass padora Ne34) Jlorapudm umcna.  CpolictBa  Jorapudmal
JlecsiTUuHBbIC U HATYpaJIbHBIE TOTAPHU(MBI.

2/0

-HpaKTI/I‘leCKaﬂ padora Ne35) [IpeoOpa3zoBaHue BBIPAKEHHH,  COJAEPIKAIINX
| TorapuMsl.

2/0

IpakTuueckas padora Ne36) Jlorapudmudeckass QpyHkus, e CBOIICTBa U

| rpaduk. Mcnons3oBanue rpaduka QpyHKINH I PEIIEHHS yPaBHEHMUIA.

2/0

IIpakTnyeckas padora Ne37) Jlorapudpmuueckue ypaBHeHUsI. OCHOBHbBIE METO/IbI
perieHust JorapupMUIECKUX YpaBHEHHIA.

2/0

IIpakTnyeckass  pabora Ne38) PaBHOCWIBHBIE mHEpEXOnbl B pelLIeHnH

JOTapuUPMHUECKUX YpaBHEHUH.

2/0

OK 1-9,
IIK 1.1

Tema 1.8.

Conepma}me y'—lEﬁHOFO MaTepuaJia: OCHOBHBIE MCTOJbI PCHICHHUA ITOKA3aTCIIbHBIX

HppauroHaneHele,
[IOKa3aTeIIbHbIC u
JorapupmMuyecKue
HEPABEHCTBA.

U jorapupMuIecKux HepaBeHCTB. OCHOBHBIEC METO/IbI PEIICHUS UPPAITHOHATIBHBIX
HepaBeHCTB. [ paduyeckue METOAbI PEeUICHHs] HPPAIIMOHAIBHBIX, TOKA3aTENbHBIX U
JorapuMUUECKUX YpaBHEHHM U HEPABEHCTB.

6/0

B TOoM uncie npaKkTHYeCKHe 3aHATHSI:
IIpakTHYeckas padora Ne39) OcHOBHBIE METO/IBI  PELICHUS UPPALMOHATIBHBIX
HEPaBEHCTB.

2/0

IpakTnueckas padbora Ne4() OCHOBHBIE METOTbI
Jorapu(pMUIECKIX HEPABEHCTB.

PEIICHUSA TOKAa3aTCIbHBIX U

2/0

IIpakTuueckas padora Ne41l) ['paduueckre METOIBI pEIICHUS] HPPAIIMOHATIBHBIX,
MOKA3aTENbHBIX U JTOTapu(MUYECKUX YPABHEHUN U HEPABEHCTB.

2/0

OK 1-9,
IK 1.1

Tema 1.9. CucreMsl
pauroOHaJIbHBIX,

Coaep:xxanue ydyeOHoro Marepuana: CuctemMa U COBOKYIHOCTh  YpaBHEHMI|

PaBHOCHIBHEIC CHUCTEMBI U CUCTCMBI-CJICACTBUS. OcHOBHEBIE METOABI pelICHUS]

6/0
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UpPpaLMOHAIBHBIX
ITOKAa3aTeJIbHBIX u
JOrapuPpMHUECKUX
YPaBHEHUM.

CUCTEM U COBOKYITHOCTEW pallMOHAJIbHBIX, UPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U
norapumuyeckux ypaBHeHuil. [IpumMeHeHne ypaBHeHUH, CCTEM U HEPABEHCTB K
pEIICHHIO MaTeMAaTUYECKHX 3a/1a4 U 3ajlay U3 pa3IMyHbIX 00JacTell HayKu U
pEAJIbHOM JKU3HU, HHTEPIPETALs OJYUYEHHBIX PE3YJIbTATOB.

PaBHOCHIBHBIE CHCTEMEBI B CHUCTCMBI-CJICACTBHA.

B Tom umKcile NpakTHYEeCKUEe 3aHATHUS:
IIpakTnueckas padora Ne42) Cucrema U COBOKYIIHOCTb  YpaBHEHHH,

2/0

IIpakTnyeckas padora Ne43) OcHOBHBIE METOIBI PELIEHUS CHCTEM M
COBOKYHHOCTeﬁ pallMOHAJIbHBIX, HppaluOHAJIbHBIX, IIOKa3aTCIIbHBIX 5|
JOrapu(PMHUUECKUX YpaBHEHHUH.

2/0

IIpakTnueckas padora Ned44) I[IprimeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K
pEeIIeHUI0 MaTeMaTHUECKUX 3a7ay U 3ajlad U3 pa3IMyHbIX o01acTel HAyKH U

peaHBHOﬁ JKU3HHU, HHTCPIPCTAlM TOJYUYCHHBIX PC3YJIbTATOB.

2/0

Tema 1.10.
napameTpamu.

3amaun ¢

Copep:xxkanue y4e0HOro MmarepuaJja: PanyoHanbHble, HppalMOHAIBHBIC,
MOKa3aTeNbHbBIE, JIOTApU(PMUICCKUE W TPUTOHOMETPHUSCKHE YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTeMBbI ¢ mapamerpamu. [loctpoeHue u wuccienoBaHue
MaTeMaTUYECKUX MOJIEIIEH pEAIbHBIX CUTYalMi C TOMOIIbIO YPABHEHUM, CUCTEM
ypaBHEHUHN W HEPABEHCTB C MapaMeTpaMH.

4/0

B Tom uncie NMPAKTHYCCKUE 3AHATHSA:

[MpakTuyeckasi padora NedS) PannonanbHbie, HppallMOHATIBHBIC, TOKa3aTEIbHBIC,
norapuMuyecKre U TPUTOHOMETPUYECKHE YPaBHEHHSI, HEPABEHCTBA U CUCTEMBI C
napamMeTpamH.

2/0

[MpakTuyeckas padora Ned6) [locTpoenue u ucciei0BaHNEe MAaTEMAaTHUECKIX
MOJIEJIEH PEAIbHBIX CUTYALMH C IIOMOIIBIO YPaBHEHUH, CUCTEM YPAaBHEHHUN U

HEPaBEHCTB C ITApaMeTPaMu

2/0

OK 1-9,
IK 1.1

Tema 1.11.

Conepxanue y4eOHOro marepuasa: CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC

Tpuronomerpuueckue
BBIPAKEHUS U YPABHEHMS.

YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCMHYC U apKTaHI€HC YHUCIOBOTO
apryMeHTa. Tpuronomerpudeckas OKPYX HOCTb, OIIPEICTICHUE
TPUTOHOMETPUUECKUX byHKIMi YUCJIOBOIO  apryMEHTA. OCHOBHBI®
TPUTOHOMETPUUYECKHUE dopmynel.  [IpeoOpazoBanue TPUTOHOMETPUUECKHX
BBIPAYKECHUI. PenieHrne TpuroHoMeTpuyEeCKUX YpaBHEHHUI.

14/0

B ToM uncie NPAKTHYCCKUEC 3AaHATHUSA
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IIpakTHyeckas padora Ne47) CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YUCIIOBOTO

| aprymenTa. ApKCHHYC, apPKKOCHHYC M aPKTaHT€HC YKMCIIOBOTO apryMEHTa. 2/0
IIpakTnueckasi padbora Ned8) Tpuronomerpruyeckass OKpy>KHOCTb. 2/0
IIpakTnueckass padora Ne49) OmnpexneneHue TPUTOHOMETPUYECKUX (DYHKIIHH
| YMCIIOBOrO apryMEHTA. 2/0
IIpakTnyeckas padora Ne50) OCHOBHBIC TPUTOHOMETPUICCKUE (OPMYITBI. 2/0
IlpakTnyeckasi pabora NeS1) [IpriMeHeHre TPUTOHOMETPUUECKUX (POPMYIL. 2/0
IIpakTnyeckas  padora  NeS2) [TpeoGpazoBanue TPUTOHOMETPUUECKUX
| BBIDQ)KEHHH. 2/0
IIpakTrueckasi pabora NeS3) PenieHrue TpUroHOMETPUYECKUX YPABHEHHU. 2/0
Tema 1.12. I'padukn Conepxanue y4eOHOro martepuaja: TpuroHomerpuyeckue (DyHKIIUH, HX
TPUTOHOMETPUUECKUX cBoiicTBa 1 rpaduku. OTOOP KOpHEH TPUTOHOMETPHUECKUX YPABHEHUH C IIOMOIIIBIO 7/0
GbyHKUHUH. TPUTOHOMETPUUYECKOM OKPYKHOCTH. PenieHne TpuroHoMeTpuYeCKuX HEpaBEHCTB
Tpuronomerpuueckue B ToM 4ucJie npakTHYeCKHEe 3aHATHS:
HEPABEHCTBA. IpakTnyeckas padora NeS4) ['paduku TpUroHOMeTpUIECKUX (PYHKIUI. 2/0 OK 1-9,
IIpakTuyeckass pa6ora NeS5) CpoiictBa TrpadUKOB  TPUTOHOMETPUUECKHX] IIK 1.1
byHKINH. 1/0
_HpaKaneCKaﬂ padota Ne56) OT60p KOpHEH TPUTOHOMETPHUUECKUX YPaBHEHHH €
| IOMOWIBIO TPUTOHOMETPUIECKOM OKPYKHOCTH. 2/0
IIpakTnueckasi pabora Ne57) PenieHue TpUroHOMETpUYECKUX HEPABEHCTB 2/0
Tema 1.13. | Conep:xanue yuedoHoro marepuaJa: IlocinenoBaTeabHOCTH, CIIOCOOBI 3aIaHHS OK 1-9,
IlocnenoBarenpHOCTM W | IOCIIEIOBATEIBHOCTEM. MeTo[ MareMaTud4ecKoW HMHIYyKUHMHA. MOHOTOHHBIE U IK 1.1
IIPOrPECCUMU. OrpaHUYEHHBIE I0CIEI0BaTEIbHOCTH. VcTopus aHann3a OECKOHEYHO MabIX.
Apudmernyeckas U TreoMeTpuuecKasl nporpeccuu. beckoHeuHo yObIBarolias
reomerpuueckas nporpeccus. Cymma 6€CKOHEUHO yObIBarOIEH reoMeTpuIecKoi 12/0
nporpeccuu. JINHEHHBIN U SKCIIOHEHIMAIbHBIN pocT. Hucno e. @opMyiia CI0KHBIX
npoueHToB. Mcnonp3oBanue nporpeccuu A peUIeHMs peallbHBIX 3ajad
MIPUKJIAJTHOTO XapaKkTepa.
B TOM yHcJIe IPAaKTHYEeCKHE 3aHATHS:
IpakTuyeckass padora NeS8) I[locienoBarenbHOCTH, CrocoOBI  3aJiaHus
| [TOCIIEN0BATENBHOCTEM. 2/0
IIpakTnyeckas padora Ne59) Meton MmaTeMaTH4ecKOl UHIYKIMH. 2/0

24




IIpakTHyeckas pabdora Ne60) MoOHOTOHHBIE u OTPaHUYCHHBIG

IIPOU3BOJHOM.

HAMMEHBIIIETO 3HAUCHHsI HEempepbIBHOM (yHKIMH Ha oTpe3ke. [IpumeneHue
TIPOM3BOTHOM JIJISl HAXOXKICHUS HAWITYYIIeT0 PEIISHHs B TPUKIIAIHBIX 3a1a4ax, s
OTIpesieNIeHUs] CKOPOCTU M YCKOPEHHUs Tpollecca, 3aJaHHOro (OPMYJION WU
rpadukom Kommosumwmsi ¢yskiuid. ['eomerpudeckue oOpasbl YpaBHEHHH U

HEPaBEHCTB Ha KOOPJAMHATHON TJIOCKOCTH.

| nocnenoBaTenbHOCTH. VIcTopHs aHanu3a OECKOHEYHO MalbIX. 2/0
IlpakTuueckasi pa6ora Ne61) ApudmeTndeckas u reOMeTpuiIecKasi MPOTPECCHH. 2/0
IIpakTnueckass padora Ne62) beckoneuyHo yOBIBaroIass TreoOMeTpUYECKas]
| nporpeccus. 2/0
IIpakTnyeckas padora Ne63) ®opmysia CI0KHbBIX TPOLIEHTOB. 2/0
Tema 1.14. HenpepoiBabie | Comep:kanue yued0HOro marepuaja: HernpepbiBHble (DyHKIIMU U UX CBOMCTBA.
¢yukuuu. [IpousBoaHas. Touka paspbiBa. AcuMnToThl rpadukoB ¢yHkuuil. CBoiicTBa (GyHKUUI
HENPEPBIBHBIX HA OTpe3Ke. Meroa MHTEpBajOB Uil PELICHUS HEPaBEHCTB.
[IpumeHeHne CBOWCTB HEMIPEPBHIBHBIX (PYHKLUI Juid pelieHuss  3azxad. [lepsas u
BTOpas Mpou3BoaHbIe GyHKIMHU. OnpeaeneHne, reoMeTpuuecKuil 1 Gu3ndecKuit 18/0
CMBICJI IPOM3BOJIHON. YpaBHEHUE KacaTenbHO Kk rpaduky ¢pynkuun. [IpouszBoansie
aneMeHTapHbX (yHKuuid. [IpousBonHas CyMMbl, MPOW3BENEHUS, YACTHOIO U
KOMITO3UTINH (DYHKITHIA.
B TOM 4yHcCJIe IPAKTHYECKHE 3aHATHS:
IIpakTnyeckas padora Ne64) HerpepriBHbIe (yHKIIMU U X CBOICTBA. 2/0 OK 1-9,
:HpaKTI/I‘IeCKaﬂ padota Ne65) IIpenen pyHKINN. 2/0 IK L1
IIpakTnyeckas padora Ne66) OcHOBHbBIE BUbI HEONIPEAEIEHHOCTEN. 2/0
IIpakTHyeckas pa6ora Ne67) MeTo 16l paCKphITHSI HEONPEIETIEHHOCTEM. 2/0
IIpakTnyeckas padora Ne68) Meton nHTEpBaIOB ISl pEIICHUs] HEPABEHCTB. 2/0
IlpakTuueckasi pa6ora Ne69) IlepBas u BTopasi poM3BOIHBIC (QDYHKITHH. 2/0
IpakTuyeckas padora Ne70) [Ipon3BoIHBIC AIEMEHTAPHBIX (PYHKITHIA. 2/0
IIpakTnueckas padora Ne71) [IponsBogHas CyMMbI, IPOU3BEAEHNUS, YACTHOTO U
| KOMIIO3MIMHU (DYHKIIUH. 2/0
IIpakTnyeckas padora Ne72) Pemenue 3a1a4 1o HaX0KJIEHUIO TPOU3BOJHBIX. 2/0
Tema 1.15. UccnenoBanue | Coaep:xkanue yueOHOro MmarepuaJia: [I[pumeHnenne nponu3BOgHOM K UCCIIEI0BAHUIO 10/0 OK 1-9,
GYyHKIMA € TIOMOIIBIO GyHKIMIA Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxkaeHwe HauOOJbIIEro H K 1.1
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B ToM uncie NMPAKTHYICCKUE 3AHATHUS .

IIpakTuyeckass padora Ne73) IlpuMeHeHne MPOU3BOAHOM K  MCCIIECJOBAHMIY
| GyHKLMI Ha MOHOTOHHOCTB U OKCTPEMYMBI.

2/0

IIpakTnueckass padora Ne74) HaxoxaeHue HauOONbIIETO M HAaUMEHBIIETO
3HA4YEHUs HeTIPephIBHOM (PYHKIIMH Ha OTpE3Ke.

2/0

IIpakTnyeckas padora Ne75) [Ipumenenne npon3BoJHON B MIPUKIIAIHBIX 3a7a4dax,
| 171 ONIpEIENIEHUs CKOPOCTH, 33alaHHOM (DOPMYJION MM TPaMKOM.

2/0

IIpakTnyeckas padora Ne76) [Ipumenenne npon3BoJHON B MPUKIIAIHBIX 3a7a4ax,
| 171 OnIpeIeNieHns yCKOPEHHUS ITPOLECCa, 3a1aHHOr0 (JOPMYJION MU rPpaMKOM.

2/0

IpakTnyeckas padora Ne77) Komnosunus ¢pynkuuid. ['eomerpuueckne o6pasbl
YPABHEHUHN U HEPABEHCTB Ha KOOPIWHATHOM IIJIOCKOCTH.

Tema

1.16.

2/0

Cojgep:xkanue ydyeoHoro martepmasia: [lepBooOpasHas, OCHOBHOE  CBOICTBO

[TepBooOpaznas
UHTErpall.

nepBooOpasHeIx. [lepBooOpasnblie aneMenTapHbIX GpyHKImiA. [IpaBuina HaxoxaeHNs
nepBooOpasHbIx. MHTerpan. I'eomerpuyeckuii CMBICII MHTErpana. Beruncienue
ONPEACIEHHOTO unTerpaia mo gopmyne Herotona — Jleliouuma. [IpumeHenne
UHTErpaja Ajs HaXOXKICHMs IUIOIaAed IIOCKUX (uryp u o0bEMOB
reomerpuueckux Ten. [Ipumepsr pemenuii auddepeHInanbHbIX ypaBHEHHA.
MartemaTHueckoe MOJAEIUPOBAHUE PEAIBHBIX IPOLIECCOB C IOMOILBIO

b dbepeHIaTbHbIX YPaBHEHHI.

14/0

B ToM unc/ie MPAKTHYECKHE 3aHATHS:
IIpakTnyeckas  paGora  Ne78) IlepBooOpasHas,  OCHOBHOE CBOICTBO
| IEpBOOOPA3HBIX.

2/0

IIpakTuueckasi padora Ne79) [leppooOpa3ubie sneMeHTapHbIX GyHKIMHA. [IpaBria
| HAXOXKJICHUs IEPBOOOPA3HBIX.

2/0

IIpakTHyeckas padora Ne§0) Heonpenenennsin unrerpan. I'eomerpuyeckuid
| CMBICII MHTETpAJIA.

2/0

IIpakTHyeckas padora Ne§1) HaxoxneHne HEONPENEIEHHOIO HHTETpaIa.

2/0

IIpakTnueckass padora Ne82) BriuncieHne onpeaeaéHHOro HWHTETpaa II0
| bopmyne Herorona — JleiOHuna.

2/0

IIpakTnueckass padora Ne83) I[IpumeHeHue uHTErpana Aid  HAXOXKICHUS
| nIomanen mIockux Guryp u 00bEMOB reOMETPUIECKHUX TEJ.

2/0

IlpakTuueckass padora Ne84) Ilpumepsr pemennii  nuddepeHInaTbHbIX

2/0

OK 1-9,
IK 1.1
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YpaBHEHUH.

Pa3nes 2. 'eomerpusi

102/0

Tema 2.1. BBenenue B
CTEPEOMETPHIO

Copep:xanue yyeOHoro marepuasna: OCHOBHBIE IPOCTPAHCTBEHHbIE (UTYPHI.
[TonsTHs cTepeoMeTpun: TOUKa, MpsiMasi, MIO0CKOCTh, IPOCTPAHCTBO. OCHOBHBIE
npaBuiIa H300pa’keHHs Ha PUCYHKE TUIOCKOCTH, MapaslIeNbHBIX MPSAMBIX (OTPE3KOB),
cepenunbl oTpe3ka. IloHsTusa: mepecekarommuecs IUIOCKOCTH, NEPECEKAIOIINecs
npsMasi U IUIOCKOCTb; MOJYNPOCTPAHCTBO. MHOTOrpaHHHMKH, M300pa)keHue
NPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIINX OOBEKTOB. AKCHOMBI
CTEpEeOMETpUN U TepBble cieacTBUs n3 HHUX. CrocoObl 3aJaHus NPSMBIX U

IUTOCKOCTEH B mipocTpancTBe. O003HAYECHUS IPSIMBIX H mwiockocteil. Ceuenus,

N3o06paxenune ceueHnit mupamMuabl, Ky0a U MPU3MbI, KOTOPBIE IPOXOJAT Yepe3 Ux
pé6pa. N3o0paxeHue nepeceueHus MoayueHHbIX IIIOCKOCTe. PackparBanue
MOCTPOEHHBIX CEYEHUH pa3HbIMM LIBETaMU. MeToj cleqoB Al NOCTPOEHUS
ceyeHuii. CBOMCTBA nepeceyeHuit MpsIMbIX U TiockocTel. [locTpoenue ceuenunii B
nupaMue, Kyoe mo TpéM Toukam Ha péopax. Co3gaHue BHIHOCHBIX YepTexkel 1
3aIMCh MIAroB MOCTPOEHUs. Teopema 0 MpONmopIHOHATBEHBIX 0Tpe3kax. [Tomodue
TpeyroibHUKOB. TeopemMa MeHenasi. Pacu€Thl B ceueHUAX HA BBIHOCHBIX YEepTEKaX.
Vcropust pa3BUTHUS ITIAHUMETPUH M CTEPEOMETPHH.

8/0

B ToM uncie NMPAKTHYICCKUE 3AHATHUS .

IIpakTnuyeckas pabora Ne85) OcHoBHbIE MOHATHUS CTEPEOMETPUHU.

| MHOrOorpanHuky, H300paxeHHe MPOCTEHINMX IPOCTPAHCTBEHHBIX (BUTyp.
IIpakTnyeckas padora Ne§6) AkcHOMBI CTEPEOMETPUN U CIEIACTBUS U3 HUX.

2/0

2/0

IIpakTnueckas padora Ne§7) M3o00paxeHne ceueHU TUpaMUIbl, KyOa U IPU3MBI,
| KOTOPBIE NPOXOJAT Yepe3 uX pPEOpa.

2/0

IIpakTyeckass padora  Ne88) Meton cinenoB s IIOCTPOEHUSI CEYCHUM,

[Toctpoenue cedenuii B mupamuse, Kyoe mo Tpém ToukaMm Ha péOpax.

Tema 2.2. Bzaumnoe
PacroIoKEHUE TPSIMBIX B
MIPOCTPAHCTBE

Coaep:xkanue y4yeOHOro marepuaja: B3aumHoe pacnonoxeHHe MpsIMbIX B
npoctpaHcTBe. CkpemumBaromuecs npsmMble. 1 Ipu3sHaky CKpemuBaromuxcsi IpsIMbIX.
[TapamnensHble mpsMble B IMPOCTpaHCTBE. TeopeMa O CyIIECTBOBAaHUU U
€IMHCTBEHHOCTHU MPSIMOI NapajuieIbHOW TaHHOM IPsAMOM, TPOXOAILIEH yepe3
TOYKY ITPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU NpsAMoii Jlemma o nepeceueHuu

napaJIeIbHBIX NPSIMBIX IIIOCKOCTHIO. [lapaimensHoCTh TpEX npsiMbIx. Teopema o

2/0

OK 1-9,
IIK 1.1

8/0

OK 1-9,
IK 1.1
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TpEX MNapaJuleIbHBIX IMpsAMBIX. TeopeMa O  CKPEIIMBAKOLIUXCS  MPAMBIX.
[TapammenpHoe  mpoekTupoBaHue.  OCHOBHBIE ~ CBOMCTBA  MHapaJlIEIIBHOTO
npoekTupoBaHusi. M3o00pakeHue pasHbIX (UTYp B TMapayuIeTbHOH TMPOEKIUH.
[lenTpanbHasi MpOEKIUs. YTOJ C COHANpPaBIECHHBIMH CTOPOHAMH. YTOJI MEXKIY
OpsIMBIMU.  3aladydl  Ha  JIOKa3aTeIbCTBO UM MCCIENOBAaHUE, CBSI3aHHBIE C
PacIoNI0XKEHUEM MPSIMBIX B IPOCTPAHCTBE

B ToM yncie npakTHYecKue 3aHATHS:

IIpakTnueckasi padbora Ne89) BzanmHoe pacnosnokeHue npsiMbIX B MPOCTPAHCTBE.

2/0

IIpakTHyeckas padora Ne90) Teopemsl 0 NapaJlJIeIbHOCTH.

2/0

IIpakTuyeckas padora Ne9l) IlapamienbHOoe NPOEKTUPOBAHUE,  OCHOBHBIE
CBOWCTBA. AapaJUIEILHOIO IPOEKTUPOBAHHUS.

2/0

IIpakTnueckass padora Ne92) 3amaun Ha 0KA3aTEIbCTBO UM KCCIEIOBaHUE,
CBsA3AaHHBIC C paCHOJ'IO)KeHI/IeM prIMBIX B HpOCTpaHCTBe.

Tema 2.3.
[TapannenbHOCTh MPAMBIX
u IJIOCKOCTEM B
IIPOCTPAHCTBE

2/0

Conep:xxanue yyeOHoro marepuana: IloHarus: mapaiienbHOCTh npsiMolt U
IJIOCKOCTH B MPOCTpaHCTBE. [IpU3Hak mapamienbHOCTH IpSIMON U IIJIOCKOCTH.
CBolicTBa napauIeaIbHOCTH NPSAMOM U INIOCKOCTHU. ['eomMeTpuueckue 3a7a4d Ha
BBIYMCIICHHE U JOKAa3aTeJIbCTBO, CBS3aHHBIE C MapAJIEIbHOCTHIO NpsIMBIX U
IUIOCKOCTEH B IpocTpaHcTBe. IlocTpoeHune ceuenust, MpoXoasAIero 4epes JaHHYO
MPSMYIO Ha YEPTEXKE U MapajuiesIbHOro Apyrou npsiMon. Pacy€r oTHo1IeHMiA.
[MapannenbHass TpoeKIys, MPUMEHEHHE IS MOCTPOCHUS CEUYeHUU Kyba u
napaienenunena. CBoicTBa mapajuienenunenaa U npusMbl. [lapamiensHbie
IUIOCKOCTH. [Ipu3Haku mapaiiesbHOCTH ABYX IUIOCKOCTEeH. Teopema o
NapaJyIeIbHOCTH U €INHCTBEHHOCTH IIJIOCKOCTH, MMPOXOAIIEH Yepe3 TOUKyY, He
MpUHAAJICKAITYI0 JAHHOU IJIOCKOCTH U cliecTBUs U3 He€¢ CBOMCTBA MapasuieIbHbIX
IJIOCKOCTEN: O MapaJyIeIbHOCTH NMPSAMBIX MEPECEUEHUs MTPU IEPECEUECHNUHN JIBYX
napajuleTbHBIX IUIOCKOCTEH TpeThell; 00 OTpe3kax MapasliedbHBIX MPSIMBIX,
3aKIFOYEHHBIX MEXY MapajuIeIbHbIMU IUIOCKOCTSAMM; O MIEPECECUEHUH MPSIMOU €
JBYMsI IapaJUIEIbHBIMU IUIOCKOCTSIMHU

8/0

B ToM umncie NMPAKTHYCCKUE 3AHATUS .

_HpOCTpaHCTBe, IMPU3HAK U CBOfICTBa, 3aa4d Ha BBIYHCJICHUEC U JOKa3aTCIbCTBO.

IIpakTnueckass padora Ne93) I[lapamienbHOCT NOPSIMOM W IUIOCKOCTH B

2/0

IIpakTnueckas padora Ne94) ITocTtpoeHune ceueHus, POXOISINIEro Yepe3 JaHHVIO

2/0

OK 1-9,
IK 1.1
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MPSIMYIO HA YEPTEXKE U NAPAJUICIIBHOTO APYTrOM MPSMON.

IIpakTnyeckas padora Ne95) Pacuér otHomenuil. [lapannensHas npoekuus,
IpUMEHEHHUE JJIs MOCTPOCHMsI cedeHMi KyOa W mapamenenumnena. CpolicTBa
HapauIeJICIHIe a ¥ IPU3MBIL.

2/0

IIpakTnyeckas padora Ne96) IlapamienbHble II0CKOCTH, IPU3HAKH, TEOPEMBI U
CBOMCTBA.

2/0

Tema 2.4.

Conep:xanue ydeOHoro marepuasa: IloBropenue: teopema I[ludaropa na

[lepnieHIUKyISIPHOCTD
IPSAMBIX UM INIOCKOCTEH B
IIPOCTPAHCTBE

IUIOCKOCTH, TPUTOHOMETPHUS IPSIMOYTOJIBHOTO TpeyroyibHuKa. CBolicTBa KyOa u
HpPSIMOYTOJIBHOTO Mapajuienenumena. Borurcienne JUIMH OTPe3KOB B KyOe u
IIPSIMOYTOJIBHOM Napauienenunene. [lepneHauKkyasspHOCTh NpsMOM U IIJIOCKOCTH.
[Ipn3Hak nepneHauKyJISIPHOCTH IPSIMOM U IIOCKOCTH. Teopema o CylieCTBOBaHUN
U €IUHCTBEHHOCTH MNPSAMOH, IPOXOJMAIIEH 4epe3 TOUKy IPOCTpaHCTBA U
NEePIEHIUKYJIIPHON K MII0CKOCTH. [l1ockocTr 1 neprneHaAuKyJIsipHble UM MpsiMasi B
MHororpanHukax. Ilepnenauxyisap u HaxionHas. [locTpoeHue nepneHIuKymspa u3
TOUYKM Ha npsiMyro. Teopema o Tpéx nepneHauKyIspax (nmpsmas u odparHas). Yroma
MEXly CKpELIUBAIOLMMUCS NpAMbIMU. [IouCcK neprneHauKyIIpHbIX NPSMBIX C
HNOMOIIbIO NMEPHEHAUKYIISPHBIX IUIOCKOCTEH. OpPTOroHaJIbHOE MPOEKTUPOBAHHE.
[loctpoenue ceuenuii Ky0Ga, MpU3MbI, NPABUIBHOM HHpPaMHJBI C MOMOIIBIO
OpPTOrOHANILHOU MpoeKuU. CUMMETPHS B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH.
[Inockoctn cuMMeTpuil B MHOrorpaHHukax. lIpusHak nepneHAuMKyIspHOCTH
IIPSIMOM M INTIOCKOCTH KaK CIIEICTBHE CUMMETpUH. [IpaBUIIbHBIE MHOTOTPaHHUKH.
Pacuér paccTosiHMii OT TOUYKH /10 MIOCKOCTU. CHOCOOBI OMYCTUTh MEPIEHIUKYJIISAPHL:
CUMMETpHUS, CABUT TOYKH IO NMapajijiesibHOM npsmMoil. CBUT MO HenapaieabHON
NPSIMON, U3MEHEHUE PACCTOSHUIA.

14/0

B TOM 4HcJie IPaKTHYeCKHe 3aHATHS:
Ipaktnueckass  padora  Ne97) CpoiictBa Ky0Oa U NPSAMOYTOJIBHOIO
napaelenunea.

2/0

IIpakTnyeckas padora Ne98) IlepneHIUKYISIPHOCTP NPSIMOW W IIJIOCKOCTH,
IIPU3HAKU U TEOPEMBI.

2/0

IIpakTnueckass padora Ne99)  Pacuér paccTosiHUIL OT TOYKM J0 IUJIOCKOCTH.
| C1oco0bI MOCTPOEHMH NEPIEHANKYIISPOB.

2/0

IlpakTuyeckasi padbora Ne100) Teopema o TpEX NMEPIEHAUKYIISIPAX.

2/0

OK 1-9,
IIK 1.1
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IpakTuyeckast padora Nel01) Yrosn Mexay CKpelUBarOIUMUCS IPSIMBIMHU.

2/0

IIpakTHyeckas padora Ne102) OpToroHajgbHOE NPOESKTUPOBAHHE.

2/0

IIpakTuyeckass padora Nel03) CuMmmeTpuss B NPOCTPAHCTBE  OTHOCHUTEIBHO
IUIOCKOCTH.

2/0

Tema 2.5.

paccToOsAHUSA

Yrael

n

Coaepxkanue yue0HOro Mmarepuasa: ['eomeTpudeckue METOAbI BEIUNCICHUS yIila
MEXly NPSIMBIMH B MHOTOI'paHHUKax. /[ByrpanHsliii yros. CBONCTBO JTMHEMHBIX
YIJIOB ABYTPaHHOrO yria. [leprneHaukynspHbie mockocTu. CBONCTBA B3AaMMHO
NEPIEHANKYJISPHBIX IIIOCKOCTEN. [Ipru3HaK NeprneHIUKYJIApPHOCTH IUIOCKOCTEH;
TeopeMa O MPSAMOU MepecevyeHus IBYX IIIOCKOCTEN NEPHEHIUKYIISIPHBIX TPEThEU
wiockocT. IIpsMoyronbHbI mapasenenunesn; KyO; U3MEpeHus, CBOWMCTBA
IPSAMOYTOJIBHOTO Mapajuienenunena. Teopema 0 IuaroHald IPsSMOYTOJIBHOTO
napasuleNenunea u cieacrsue u3 He€. CrepeoMeTpuyecKue U MPUKIIaJAHbIE 3a1a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM NPAMBIX U INIOCKOCTH. [loBTOpEHME:
CKpELIUBAIOIIMECS IPsMbIE, IapauIeIbHbIE IUIOCKOCTH B CTaHJAPTHBIX
MHOTrorpasHukax. ITapa mapamienpHbIX INIOCKOCTEH HA CKPEIIUBAIOIIUXCS MPSMBIX,
paccTosiHue MEXAy CKPELIMBAIOIIMMUCI NPAMBIMA B IIPOCTBIX CHUTyaLUsX.
Onyckanue NepHeHINKYISIPOB, BEIYUCICHNE PACCTOSIHUM OT TOYKH 10 TOYKHU;
IIPSIMOM; IUIOCKOCTU. BBIYKCIIEHHE PACCTOSAHUM MEXKIy CKPEIMBAIOUMUCS
NPSMBIMU C TOMOILBIO TMEPHNEHIUKYJISIPHON TUIOCKOCTH. TpEXrpaHHbIA yrodl,
HepaBeHCTBA i TpEXTpaHHbIX yriioB. Teopema [Iugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yria. DJIEeMEHThl CHEepUdecKOil IeoMeTpHH:
Ie0Je3NYECKHUE JINHUU Ha 3eMiie

10/0

B ToM umciie IpaKTHYeCKHe 3aHATHS S
IIpakTnyeckas padora Nel04) J[ByrpanHblii yroai Hu €ro CBOMCTBA,
[lepnieniukynsipHbI€ MJIOCKOCTH, PU3HAK, CBONCTBA U TEOPEMBI.

2/0

IIpakTuueckasi padora Nel0S) IIpsimoyrosbHBIN mapajuienenuren; Kyo;
U3MEpEeHHsI, CBOMCTBA MPSIMOYTOJIBLHOTO Mapaienenumneaa. Teopema o AuaroHanu
IPsIMOYTOJIBHOTO MapajuIeNIeuIe[a U CIEICTBHE U3 Hee.

2/0

IIpakTnyeckas padora Nel06) CrepeomeTpruyeckue 1 NPUKIIAJAHbIE 331a4H, HA
B3aMMHOC pACIIOJIOKCHUC NPAMBIX W IJIOCKOCTH.

2/0

-HpaKTI/I‘IeCKaﬂ padota Nel07) I[Toctpoenue neprneHauKysipoB. PaccTosiHue ot

TOYKH JI0 TOYKH; MPSAMOM; MIIOCKOCTH. Bblumcnenue pacCTOAHUN MEKIY

2/0

OK 1-9,
IK 1.1
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CKPCIIMBAOIIUMHUCS ITPSAMBIMH.

IIpakTnyeckas padora Nel08) TpéxrpanHblii yroj, HepaBeHCTBA JUIs
TpEXTpaHHBIX yTII0B. Teopembl 1jist TPEXTPAHHOTO YIJIa. DJIEMEHTHI ChEepUIECKOI

T'COMCTpUUN: I'COACINUCCKUEC JIMHUMU Ha 3emue.

2/0

Tema 2.6. Bektopsr B
MIPOCTPAHCTBE

Cojep:xxanue y4eOHOro marepuaJjia: [lonstue BekTopa Ha IUIOCKOCTH U B
npoctpactBe.  Cymma U PAa3HOCTh BEKTOPOB, MPaBWJIO Mapajlielenunena,
YMHOXEHHE BEKTOpa Ha YUCIIO, PA3JIOKEHUE BEKTOpA IO 0a3UCy TPEX BEKTOPOB, HE
JeXallMuX B OAHOU MI0CKOCTH. CKaNsIpHOE MPOU3BEICHHE, BBIYMCICHUE YTIiIa MEXY
BEKTOpaMU B npocTpaHcTBe. [IpocTelinime 3a1a4n ¢ BEKTOpaMH.

4/0

B ToM uncie NPAKTHYECCKUEC 3AHATHUSA

IIpakTnueckasi padbora Nel109) [ToHsiTue BekTOpa Ha MIIOCKOCTH U B MIPOCTPAHCTRBE.

2/0

IIpakTnueckasi padbora Nel10) [Ipocreiinve 3aga4m ¢ BEKTOpamH.

2/0

OK 1-9,
IK 1.1

Tema 2.7. JIBuxeHust

Copep:kanue y4yeOHOro  MartepuaJja: J[piwxeHus npoctpanctsa. OTodpaskeHus,
JIBuxenus U paBeHCTBO (uryp. OOmime cBoicTBa ABMKEHUI. Buibl 1BHKeHUI:
napaijenbHblii epeHoC, IEHTpajdbHas CUMMETpPHUsS, 3epKajbHas CHUMMETpus,
OBOPOT BOKpYT mipsimoii. [IpeoOpazoBanus nogodwus. [Ipsmas u chepa Diinepa.
["'eomeTpuyeckue 3aa4u Ha MPUMEHEHHUE TBUKCHHUSL.

4/0

B Tom yHcile npakTHYECKUE 3aHATHUS:
IpakTuyeckas padora Nelll) JIpmwkenus: npoctpancTBa. OTOOpaxKeHHsI.

2/0

IIpakTnueckass padora Nell2) [‘eomerpuyeckue 3amayu Ha TMPUMEHEHUE
JIBUKCHHUSL.

2/0

OK 1-9,
IIK 1.1

Tema 2.8. Ananurnueckas
reOMETpHs

Coaepkanue  y4eOHOro MmarepuaJia: [loBTopeHne: KOOpAMHATBI BEKTOpPA HA
IJIOCKOCTH M B TPOCTPAHCTBE, CKAISPHOE MTPOU3BEACHUE BEKTOPOB, BHIYMUCIICHUE
yIJIa MEXY BEKTOPAMU B IIPOCTPAHCTBE. Y paBHEHUE NPSIMOM, IPOXOIALIEH Yepes
JIB€ TOYKHU. Y PaBHEHHUE IJIOCKOCTH, HOPMaJib, YPaBHEHHUE MJIOCKOCTH B OTPE3KAX.
Bekropnoe npousBeneHue. JInHeitHble HEpaBEHCTBA, IMHEWHOE IPOrPAMMHUPOBAHKE
AHaMUTUYECKUE METOMbI pacuéra yria MEXIy NpSIMbIMU U IJIOCKOCTSIMU B
MHOTOrpaHHukax. ®opmyia pacCTOsAHMS OT TOUKH A0 IIIOCKOCTH B KOOpJAUHATAX.
HaxoxaeHne paccTosSHUI OT TOYKH J0 TUIOCKOCTH B KyOe ¥ MPaBWJIBLHON MHpaMUJIe.

6/0

B TOM 4ucie npakTHYecKue 3aHATHS
IIpakTuueckass padora Nell3) YpaBHEHHE UIOCKOCTH, HOpMaJlb, YPABHEHUE

IINIOCKOCTH B OTPC3KaXx.

2/0

OK 1-9,
IK 1.1
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IIpakTHyeckas padora Nell4) AnanuTrueckne METOIbI pacyéra yria Mexny|

IPSIMBIMU M IJIOCKOCTSIMU B MHOTOTpaHHUKAX. 2/0
_HpaRaneCKaﬂ padora Nel15) @opmyiia paccTOSIHUS OT TOYKHU A0 IUNIOCKOCTH B
KOOpAMHATAX. 2/0
Tema 2.9. | Coaepxxanue yueoHoro marepuasna: CucremaTu3anus 3HaHui: MHOTOrpaHHUK U
MHororpaHHuKu ero aneMeHTsl. [Iupamuna. Bunsl nupamun. [lpaBunsnas nupamuaa. [puzma.
[Ipsimas u HaxkiioHHast npu3Mel. [IpaBunbHast npusMma. [psmoit napamienenunen, 8/0

IpsIMOYTOJIbHBIN Mapaenenumnes, KyO. Boimykibie MHOrorpanHuku. Teopema

Diinepa. [lpaBuiibHbIC U TOTYNPABUIHHBIE MHOTOTPAHHUKH.
B ToM umMciie IpaKkTHYecKHe 3aHATHSI:

IIpakTnyeckas padora Nel16) MuororpanHuk u ero snemeHTsl. [lupamuga. Bunbt OK 1-9,

nupamu. [IpaBunbHas nupamuaa. 2/0 K 1.1
_HpaKaneCKaﬂ padora Nell7) Ilpusma. IlpsMas U  HakJIOHHasT  TPHU3MBI,
[IpaBuibHasg npusma. 2/0
_HpaKaneCKaﬂ paGora Nell8) Ilpsmoil  mapamienenunen, NpsSMOYIOJbHBIN
napajenenunes, Kyo. 2/0
_HpaKaneCKaﬂ paGora Nel19) Bemnyknble  MHororpanHuku. Teopema — Diinepa.
[TpaBuibHBIE U TOTYIPAaBUIbHBIE MHOTOTPAHHHUKH. 2/0
Tema 2.10. O0bém | Conepxanue yuedoHoro marepuana: OoséMm Tema. OOBEM MPAMOYTOIHHOTO OK 1-9,
MHOTOTpaHHHKA napauenenunesna. 3agadn o0 yIBOeHUH Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKLIUU IK 1.1

yraa. CrepeoMeTpruecKue 3aJaud, CBSI3aHHbIE ¢ O00BEMOM MPSIMOYTOJBHOTO
napamnenenunena. Ilpuknannsle 3a7a4M, CBsI3aHHbIE C BBIYMCIEHUEM O0BEMa
MPSIMOYTOJIBHOTO Mapauienenumnena. Oobpém npsmoit mpu3Mbel. CTepeoMeTpUIECKue
3aJ]auu, CBSI3aHHbIE C BBIYMCICHUEM 00bEMOB NpsiMoii ipu3Mel. [IpuknanHsie
3aJ1a4M, CBSI3aHHbIE C 00BEMOM IPSIMOM NpU3Mbl. Beiuucienne o0bEMOB Te € 12/0
HOMOIIBIO OIpeaesiEHHOro uHTerpaia. O0bEM HaKIIOHHON MPU3MBbI, TUPAMU/IBL.
®dopmyrna o0bEMa mupamuabl. OTHOIICHHE 00HEMOB TUPAMHUJL C OOIIUM YTJIOM.
CrepeomeTpuyecke 3ajaud, CBs3aHHbIE ¢ 00bEMaMH HAKIOHHOM INPHU3MBI,
nupamuel. [Tpuknanneie 3anaun no reme «O0BEMBI TEI», CBS3aHHBIE ¢ 00BEMOM
HAKJIOHHOH npu3Mbl, mupamMusl. [Ipumenenue o6bEMOB. Beruncinenue paccTosHus
J10 TIJIOCKOCTH.

B ToM ymnciie npaKTHYecKHe 3aHATHSA:
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IIpakTnyeckass padora Nel20) OOBEM tesna. O0bEM NMPSMOYTOJIBHOIO
| mapajrenenunena.

2/0

IpakTnyeckas padora Nel21) 3agaun 06 yaBoeHuu Kyba, o kBaapaType Ky0a, o
| TPHCEKLIUHM yTIIa.

2/0

IlpakTuueckasi pa6ora Nel22) O0BEM npsIMOI TPU3MBI.

2/0

IpakTuueckass padora  Nel23) Beuucienne o0O0BEMOB TeT C  IOMOIIBIY
| OIIPEIENIEHHOr0 MHTErpaia.

2/0

IIpakTnyeckass padora  Nel24) OObEM HAKIOHHOM TNpPHU3MBI,  MHPAMUJBI/
| OTHOIIEHNE 0OBEMOB MUPAMHUJL ¢ OOIMM YTTIOM.

2/0

IIpakTuyeckas padora Nel25) Pemenue 3aga4u no teme «OObEMBI TE.

2/0

Tema

2.11.

BpAILICHHS

Tena

Coaep:kanue  y4eOHOr0  MaTepHaJia: [unuaapuueckas MIOBEPXHOCTH,
oOpasyromue IWIMHApUYecKod mnoBepxHocTH. [umunap. Ilpsimoit  kpyroBoif
uuuHap. [lnomans nmoBepxHocTn nuianMHApa. KoHMueckass MOBEPXHOCTD,
oOpa3yromue koHnueckoi nosepxHoctu. Konyc. CeueHne KoHyca IIOCKOCTbIO,
napasuieIbHON MIIOCKOCTH OCHOBaHMs. Y ce4€HHBIN KOoHYC. M300pakeHne KOHYCOB 1
yCEeUEHHBIX KOHYCOB. [111omanp 60K0BOM MOBEPXHOCTH | MOJTHON TTOBEPXHOCTH
kKoHyca CTepeoMeTpUYEeCKHE 3a/Jaud Ha JI0Ka3aTelIbCTBO M BBIYUCIICHHE,
IIOCTPOCHUEM  CEYCHUM LWIMHJpA, KoHyca. [Ipukiiagueie  3amauu,  CBS3aHHBIE
munHapoM. Coepa u map. [lepeceuenue chepsl u mapa ¢ miockocTeio. Kacanue
mapa u cdepsl INIOCKOCThI0. By u n300paxenue mapa. YpaBHeHHE CepHl.
[Tnomane chepsl u e€ yacteit. Cummerpus cepsl u mapa. CTepeoMeTpudecKkue
3aJjaui Ha JI0Ka3aTeIbCTBO U BRIUYUCIICHHE, CBSI3aHHBIE CO chpepoii U mapom,
MIOCTPOEHUEM HX CEUYECHHUU IIOCKOCThIO. lIpuknaaHble 3a1auu, CBSI3aHHBIE CO
chepoit u mapom. [ToBTOpeHHE: OKPYKHOCTh Ha IJIOCKOCTH, BBIYHCIICHHS B
OKPYXHOCTH, CTaHJapTHBIE 10100Ms Pa3znuuHbie KOMOMHAIIUY TEJ BpAIICHUS U
MHOTOTPaHHUKOB. 3a1auu o Teme «Tesla ¥ MOBEpXHOCTH BPALLICHUSD)

10/0

B ToM uKciIe mpakTHYeCKUe 3aHATHS:
IpakTuyeckasi padora Nel26) Ilvimnp.

2/0

IIpakTnyeckas padora Nel27) Konyc.

2/0

IIpakTn4yeckas padora Nel28) Pemienue 3a1a4 Ha JOKA3aTeIbCTBO U BEIYHMCIICHUE,
MOCTPOSHUE CEYCHHH IMIIMH]Ipa, KOHYCA.

2/0

-HpaKTI/I‘IECKaﬂ pab6ora Nel129) Cdepa u map. YpaBHeHue cdepbl.

2/0

OK 1-9,
IK 1.1
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IIpakTnyeckasi padora Nel30) Paznuunble KOMOMHAIMM TeN BpaIlEHUS U
MHOTOTPaHHUKOB. 3a/1auu 1o TeMe «Tefla ¥ MOBEpXHOCTH BPALLICHUSD)

Tema 2.12.

IIOBEPXHOCTHU
KpYTJIBIX TEJ

ITmomrann
U 00BEMB]

Conepxanue yueoHoro marepuasa: O0séM nunuHapa. Teopema 06 00bEME
npsaMoro ImwimHapa. [lnomann GOKOBOW M TMOJHOW MOBEPXHOCTH IMJIMHIPA

Brruncnenne 00bEMOB TeN ¢ TOMOIIBIO OMpene’éHHoro uarerpana. OosEM KoHyca.

[Tnomaau 6OKOBOI U MOJTHON MTOBEPXHOCTH KOHyca. CTepeoMeTpuiecKue 3a1a4u,
CBSI3aHHBIE C BBIYHCIICHUEM 00BhEMOB IIMIIMHIPA, KOHYca. [IpuKitagabie 3a1a4u mo
TeMe «OO0BEMBI U TII0MmAIM ToBepXHOCTEHN Tenn. OOBEM 1mapa U mapoBOro CeKTopa.
Teopema 006 00BEMe mapa. Ilmomans cdeprl. CrepeoMeTpuueckue 3amau,
CBSI3aHHBIE C BbIUMCJIEHHEM OOBEMOB IIapa, IMIAPOBOrO CETMEHTa, IIapOBOTO
cekropa. [Ipuknagnaeie 3agaun o Teme «OOBEMBI TEI», CBSI3aHHBIE C 00BEMOM
nrapa ¥ miomaapio cgepbl. COOTHOUICHHS] MEXKIY TUIOMIAIIMU TOBEPXHOCTEN U
o0bpéMamu mogo0HbIX Ten. [lonoOHbIe Tena B mpocTpaHcTBe. M3meHenne oobéma
npu nopodun. CrepeoMeTpuyecKre 3aJaui, CBA3aHHbIE C BHIYMCIEHHEM 00bEMOB

TEJ U TIIOIIA/Ie MOBEPXHOCTEM.

2/0

10/0

B ToM uncie npakTHYeCKHe 3aHATHUS:
IIpakTuueckas padora Nel31) O6wéM nmnuaapa. [1nomaas 60KOBOM U MOTHOM
MOBEPXHOCTH LWIMHApA. Bbruncnenue o0bEMa C MOMOILBIO ONMpPEAETIEHHOTO

HHTErpaa.

2/0

IIpakTuueckasi padora Nel32) O6wéM koHyca. [Lnomaas 60KOBOH U MOJHOK
MOBEPXHOCTH KOHYCA.

_HpaKTI/I‘IECKaﬂ padota Nel133) O6wém mapa u maposoro cekropa. Teopema 00
00béme mapa. [lnomanb chepsl.

_HpaKaneCKaﬂ padora Nel34) CooTHOIIEHUS MEXAY IJIOIIAIMU TIOBEPXHOCTEN

1 00bpEMaMH HOTOOHBIX TEIL.

2/0

2/0

2/0

IIpakTuueckas padora Nel3S) Crepeomerpuueckue 3aaadud, CBA3aHHBIC C

BBIYHMCIICHHEM 00BEMOB TeJT U TIJIOMIA K TOBEPXHOCTEH.

2/0

OK 1-9,
K 1.1

Pa3znesn 3. BeposiTHOCTH M CTATHCTHKA

53/0
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3.1

Tema . Onements] Conep:kaHue yuyeOHoro marepuasa: KoMOMHATOpHOE MPaBUIO yYMHOKEHHUS.
KOMOMHATOPUKHI [lepecranoBku u paxropuan. Yucno coueranuit. Tpeyronpuuk [lackansa. @opmyna 2/0
ounoma HeroToHa. OK 1-9,
B ToM unci1e npaKkTHYeCKHe 3aHATHS: KL
IpakTnyeckas pad6ora Ne136) OCHOBBI KOMOWHATOPUKH. 2/0
Tema 3.2.  Cnyuaiineid Conepxanue yuedHoro marepuana: Ciayyaiinple SKCIIEDUMEHTHI (ONIBITHI) U
OIIBITHI, ClydaiiHblg| cTy4aiiHple COOBITHS. JeMEHTapHbIe COOBITHS (MCXOIIBI). BeposiTHOCTB
COOBITUSI M BEPOSATHOCTH| CIIy4aifHOro coObITHs. BeposTHOCTH cOOBITHII B ONIBITAX C pABHOBO3MOKHBIMU 4/0
coObITHI 3JIEMEHTAPHBIMU COOBITHSIMH. OK 1-9,
B ToM unciie npakTHYeCKHEe 3aHATHSI: K 1.1
Ipaktnueckass padora Nel37) CoyuaiiHble OSKCHEpUMEHTHI M COOBITHS]
| DneMeHTapHbIE HCXObI. 2/0
IIpakTnyeckas pad6ora Nel38) BeposTHOCTH ciydaiflHOTro cOOBITHSI. 2/0
Tema 3.3. Oneparun Hay | Comep:kanue yuedbHoro marepuaJa: [lepecedenue, o0beIMHEHNE MHOXKECTB U
MHOKECTBaMU ¥ cOOBITHH, MPOTHBOIOJIOXKHBIE COObITUA. PopMysa CIIOKEHUS BEPOATHOCTEM.
coObrTusivu. CrioskeHue M | YCIoBHAsE BEPOSITHOCTh. Y MHOXKEHUE BEpPOSTHOCTEH. Dopmyla yCIOBHOMN 6/0
YMHOKEHHE BeposaTHOCcTH. DopMynia monHoM BepositHocTU. Popmyna baiteca. HezaBucrumbie
BEPOSITHOCTEH. Y cloBHAs COOBITHSI.
BEPOSITHOCTb. B ToM yHcC/Ie NPAKTHYECKUE 3aHATHSA: OK 1-9,
HezaBucumeblie coOBITHS IIpakTuueckass padora Nel39) Ilepeceuenne, oOBEIUHEHHE  MHOXECTB H K 1.1
COOBITH, MPOTUBONOIOKHBIE cOObITHSA. DOpMyIIa CIIOKEHHUS BEPOSATHOCTEH. 2/0
-HpaKTI/I'leCKaﬂ padora Nel40) Vcnosnas BEPOSITHOCTb. Y MHOKEHHUE
BeposiTHOCTEW. POpMyIIa YCIIOBHOM BEPOATHOCTH. 2/0
-HpaKTqueCKaﬂ padora Nel41) @opmyna nonaHoi BepostHocTH. Popmyna baiieca.
He3zaBucumele coObIThs 2
Tema 3.4. Cepuy| Conep:xaHue y4eOHOro MarepuaJia: buHapHplii cydaiiHbIN OIBIT (MCTIBITAHKE), OK 1-9,
MIOCIEN0BATEIbHBIX ycnex u Heyaauda. HezaBucumele ncnpitanus. Cepusi HE3aBUCUMBIX HCTIBITAHUN J10 K 1.1
WCIIBITAHU M. HcnbiTanus] nepBoro ycnexa. Cepus He3aBUCUMBIX UcnbiTanuil bepuysum. CiydaiiHblit BBIOOD 6/0
bepnysnu. CrnyuyaliHbIl] U3 KOHEUHON COBOKYITHOCTH.
BbIOOp U3 KOHEYHOM

COBOKYITHOCTH

B Tom uncie NPAKTHYCCKHUE 3AHATUA
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IIpakTHyeckas padora Nel42) bunapHbli ciay4yaiiHBIN OIBIT, YCIEX U HEyaya.
HezaBucumeble ucnbITanus.

2/0

IIpakTnyeckas padora Nel43) Cepust ~ HE3aBUCHMBIX HUCHBITAaHUM 10 IEPBOIO
| ycmexa.

2/0

IlpakTuueckas padora Nel44) CnyyaitHblii BBIOOP M3 KOHEYHOHW COBOKYITHOCTH.

2/0

Tema 3.5. Ciyyalinbig

BCJIINYHHBI
pacnpeaciicHus

U

Copep:xxanue ydeOHoro marepuasa: CriydaitHas BenuuuHa. Pacrnipenernenue
BeposiTHOocTer. Jlmarpamma pacnpeneneHus. Onepanu HaJ Cly4dyalHBIMHU
BenuuuHamu. [lpumepsr pacnpenenenuii. bunapHas cinydaiiHas BelIWYMHA.
I'eomeTrpuueckoe pacnpeneneHue. bunomuansHOE pacrnpeeneHue,
MareMatuueckoe 0XKHIaHNEe CITydailHOW BenuuHbl. COBMECTHOE paclpeesieHue
JBYX cllydailHbIX BenuuuH. Hes3aBucumble ciyudaiiHple BeiauuuHbl. CBOMCTBa
MaTeMaTUYECKOTO OKUAaHua. MaTeMaTuyeckoe Oxuianne OMHapHOU CiTydaitHON
BEJIMYMHBI. MaTeMaTn4ecKkoe OKHJIAaHUE T€OMETPHUYECKOTO M OMHOMHAIHHOTO
pacnpenenenuil. Jlucnepcus u cTangapTHOE OTKIIOHEeHHe. Jlucnepcust OnHapHON
cinyuyaiiHo BenmuuHbl. CBOMCTBa aucnepcu. Marematuueckoe OXKHIaHHe
MPOU3BEJEHUSI U JHUCIEPCUS CYMMBI HE3aBHUCHMBIX CIIyYailHbIX BEJIWYMH.

I[chepcnﬂ OMHOMHAJIBLHOTO pacnpeaciiCHus.

12/0

B ToM uucie NPAKTUYICCKHE 3AHATUSA

IIpakTnyeckas padora Nel4S) CoyuwaiiHas BenMuuHa. Pacnipenenenug
| BeposTHOCTeH. Onepauuy Hajl CIIy4aliHBIMU BETUYUHAMM.

2/0

IpakTuyeckasi padora Nel46) IIpumepsl pactipeesieHHil.

2/0

IIpakTnyeckas padora Nel47) Maremaruueckoe OXHUJAHUE  CIIy4alHOM
BEJIMYMHBI.

2/0

IpakTuyeckas padora Nel48) Marematudeckoe okugaHUEe OMHAPHON CITydaliHOM
BEJIMYMHBI, FEOMETPUUYECKOTO U OMHOMHAIILHOTO paCIpeIeIeHUN.

2/0

IIpakTnyeckas padora Nel49) Jlucnepcus u ctanaapTHoe oTkiIoHeHHe. CBolicTBa
| aucnepcuy.

2/0

IIpakTnueckas padora Nel50) MaremaTnueckoe 0KHIaHUE TPOU3BEACHUS U
AUCTICPpCUA CYMMbI HE3aBUCHUMBIX CHy‘I&fIHBIX BCJIMYHH. ,ZII/ICHepCI/ISI

OMHOMUAJILHOI'O PaCpCaACICHHA.

2/0

OK 1-9,
IK 1.1

Tema 3.6. 3aK0H OOJIBIINX
qucen

Conep:xxanue yuyeoHoro marepuasa: HepasencrBo UeOwimiéBa. Teopema

Yeonimena. Teopema beprysum. 3akoH OOJIBIITUX yucesn. BeIOOpOYHBIH METO

2/0

OK 1-9,
ITIK 1.1
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HACCIIEIOBAHUN.

B ToM uncie NPAKTUHYCCKHUEC 3AHATUA

IIpakTnyeckas pad6ora Nel51) 3akoH O0JIBIIMX YUCEI.

2/0

Tema 3.7. HenpepbiBHbIG
CITyJaifHbIe BEITUYHHBI
(pactipenenenus),
MOKa3aTelIbHOe u
HOpMaJIbHOE

Copep:xxanue y4yeOHOro marepuasa: IIpumepsl HeNmpepbIBHBIX CIyYalHBIX
BennuuH. DyHKIMS IUIOTHOCTH BEpPOSTHOCTH. PaBHOMEpHOE pacmpenernceHue.
HpI/IMepBI 3aaa4, NpUBOAAIIMX K ITIOKA3aTCJIbHOMY M K HOPMAJIbLHOMY
pacnpeeeHusIM. @OyHKIMS  IJIOTHOCTH  BEPOATHOCTH MOKa3aTeJIbHOTO
pacupCacJaCHuAd. (DYHKI_H/ISI IIJIOTHOCTH BEPOATHOCTH HOPMAJILHOI'O paCcpCaACICHU].

6/0

pacripeneieHus

B TOM 4yHcCJIe IPAKTHYECKHE 3aHATHS:
IIpakTuyeckas padora NelS52) [IpumMepsl HepepHIBHBIX CIyYalHbIX BEJIMYUH.
PaBHOMEpHOE pacnpeneneHue.

2/0

IIpakTnyeckas padora Nel53) IIpumeps! 3a1a4, NPUBOJAIINX K IOKA3aTEILHOMY
| 1 K HOpMAJILHOMY PaCIpeEICHUAM.

2/0

IIpakTnyeckas  padora  Nel54)
MIOKA3aTeIbHOTO0 U HOPMAJILHOT'O pacipeaeIeHHUs.

(DYHKI_II/I}I IJIOTHOCTHU BCPOATHOCTH

Tema 3.8. Pacnipenenenue
ITyaccona

2/0

OK 1-9,
K 1.1

Coaep:xanue y4deOHOro Marepuana: IlocienoBaTelbHOCTh OJMHOYHBIX
HE3aBUCUMBIX coObITHH. [IpuMep 3amaum, NOpUBOIAIMIEH K  pacHpeneieHU)
| [Tyaccona.

2/0

B ToM umcie mpaKkTHYeCKHe 3aHATHS:
IIpakTnyeckas padora Nel55) Pacnpenenenue Ilyaccona.

2/0

OK 1-9,
IIK 1.1

Tema 3.9. CBs3b MEXK Y]
CIy4yallHbIMU BETUYMHAMU

Copep:xxanue yueOHoro marepuasa: Kopapuaius JIByX CIy4ailHbIX BEJTUYHH.
Koaddunment xoppensuuu. CoBMecTHbIe  HAOMIOJEHUS  JBYX BEJIMYMH |
Bo16opounsiii koaddunueHT koppensuuu. Paznuuue Mexy TUHEHHOMN CBSA3bIO U
TIPUYMHHO-CJICICTBEHHOM CBA3bI0. JIMHENHAs perpeccusl.

4/0

B ToM 4mciie IpaKTHYeCKHe 3aHATHS S
IIpakTnyeckas padora Nel56) Kosapuaumsa  AByX cilydalHBIX
| KospunmenT xoppensauum.

BCJINYHH |

2/0

IIpakTnueckasi pabora Nel57) Jluneiinas perpeccusi.

2/0

OK 1-9,
IIK 1.1

Tema 3.10. DJIEMEHTBHI

Teopuu rpagos

Conep:xanue yueoHoro marepuasa: ['pad, cBA3HbIN rpad, mpeacTaBiIcHUE 3a1auu
¢ moMo1bto rpada. Crenens (BaneHTHOCTD) BepiuuHbl. [1yTh B rpade. Llenu u
Kbl ['padel Ha TuIockocTH. JlepeBo clTydailHOTo SKCIIEPUMEHTA.

4/0

B ToM uncie NMPAKTHYCCKHUE 3AHATUA
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IIpakTnyeckas padora Nel58) I'pad, cBs3HbIN rpad, npeacTaBaeHne 3a1a4uu ¢

MOMOIIBIO Tpada. 2/0
_HpaRaneCKaﬂ pa6ora Ne159) Henu U UUKIBbL JlepeBo CilydailHOro
JKCIIEPUMEHTA. 2/0
Tema 3.11. DnemeHTbI Coaep:xkanue yuedOHOro MarepuaJa: ['enepajibHas COBOKYITHOCTb U CIy4aiiHast
MaTeMaTH4eCKOM BbIOOpKa. 3HAKOMCTBO € BBIOOPOYHBIMM XapakTepucTukaMu. OLieHKa CpeHEro u
CTaTUCTUKH JMCTIEPCUU TEHEPATBbHOM COBOKYITHOCTH € TIOMOIIBIO BBIOOPOYHBIX XapaKTEPHUCTHUK. 5/0
OneHnBaHue BEpOATHOCTEH  COOBITHI 11O BbIOOpKe. CTaTucTuyeckas rurnoTesal
[IpoBepka IPOCTEUIINX TUIIOTE3 C IIOMOILBIO CBOMCTB U3YUYEHHBIX PACIIPEACICHUN. OK 15,
[ B ToM 4mc/Ie NpaKTHYECKHE 3AHATHS: K 1.1
IpakTnyeckas padora Nel60) BoibopouHble XapaKTEepPUCTHKH. 2/0
IIpakTnyeckas pad6ora Nel61) OneHrBanue BeposITHOCTEH COOBITUI IO BEIOOPKE. 2/0
IIpakTHyeckas padora Nel62) Cratuctuyeckasi THIIOTE3A. 1/0
KoHcynbTamm no reMam 0/0
CamocTrosTenbHas paboTta 0/0
ITpomexxyTounas arrectanus B hopMe SK3aMeHa 18/0
Bcero 340/0
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3. YcaoBus peanuszanum y4eOHOM IMCIUNINHBI.
3.1. CnnenuaJjbHble OMEIICHUS JJIA PeaJTu3alui POrpaMMbl Y4eOHOM
AUCHHUTLIMHBI.

OcBoenue mporpamMmbl y4eOHOU TUCHUILIMHBI «MaTeMaTuka» Mpearnoaraer
Hajguyue B TpodeccHoHaIbHOM 00pa30BaTEILHON OpraHU3alvy, pPeaTU3yIoIeH
00pa30BaTeIbHYIO IPOrpaMMy CpEAHEro 00IIero 00pa3oBaHus B Mpeesiax OCBOCHUS
OIIOIT CIIO Ha 6a3e ocHOBHOro o0IIero oOpa3oBaHMs, Yy4yeOHOTO KaOWHETa, B
KOTOPOM HMEETCS BO3MOXKHOCTh OOECHEYUTh OOydYaromMMCcsi CBOOOIHBIA JOCTYI B
HuTepHeT BO BpeMsl yueOHOI0 3aHATHS U B IEPUOJ BHEYUEOHOM IeATEIbHOCTH.

[Tomenienne kaOuWHETa [OJDKHO YAOBIETBOPATH TpeboBaHusiM CaHUTapHO-
sanuaemMuosornyeckux npasuwi 1 HopMatuBoB (CanlluH 2.4.2 No 178-02) u ObITh
OCHAIIIEHO TUTIOBBIM 000PY/I0OBaHUEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHUSAX, B TOM
qHUCIe  CIEUATM3UPOBAHHONW y4ueOHONW MeOenpl0 M CpeACTBaAaMH  OOyYeHHS,
JOCTATOYHBIMHU TSI BHITIOTHEHUS TPEOOBAHUN K YPOBHIO MOJATOTOBKU 00YYaIOIINXCS.
( ITmucemo MunuctepctBa obpazoBanus u Hayku PO ot 24.11.2011 Ne MJ1-1552/03
«O0 ocHameHun oOuEe00pa30BaTEIbHBIX YUYPEXKICHUW YY4E€OHBIM U Y4eOHO-
71a060paTOPHBIM 000PYIOBAHUEM. )

B kabuwHeTe MOHKHO OBITh MYJBTHMEIMHHOE O0OpPYIOBAaHHE, MOCPEICTBOM
KOTOPOTO  YYaCTHUKM 00pa3oBaTeNbHOTO MpoIecca MOTYT IPOCMaTpuBaTh
BU3YyalIbHYI0O  HMHpOpPMAIMIO 1O  MaTeMaTHKe, CcOo37aBaTh  MPE3CHTAINH,
BUJICOMAaTEPHUAIIbl, UHBIE JJOKYMEHTHI.

B cocTaB y4eOHO-METOAMYECKOTO ¥ MaTePHATbHO-TEXHHUECKOTO 00eCTICUeHUS
IporpaMMbl y4eOHOM TUCIUTUINHBI «MaTemMaTrukay BXOIST:

MHOTO(YHKIIMOHAIbHBIN KOMILIEKC MTPernojaBaTeis;

HATJIATHbIE TOCOOMS (KOMIUIEKThI Y4€OHBIX TaOJIHII, MJIAKaTOB,
MOPTPETOB BBIIAIOLIUXCSA YUEHBIX-MAaTEMAaTUKOB U Jp.);

UHGOPMAITMOHHO-KOMMYHHUKATHBHEIC

CpEelICTBA; SKPAHHO-3BYKOBBIE TOCOOMS;

KOMILJIEKT TEXHUYECKOM IOKYMEHTAIlMU, B TOM YHCJIE TacropTa Ha
CpeacTBa 00y4YeHHs, MHCTPYKIIMH IO UX MCTIOIh30BAaHUIO M TEXHUKE O€30MaCHOCTH;

OnOIMOTEeYHBIN (HOH/T.

B Oubnuoreunslit GoHA BXOJIAT YUEOHUKH, yUeOHO-METOJUYECKNE KOMIUIEKThI
(YMK), oOecneunBaromyie OCBOCHHE Yy4eOHOW AUCHUILIMHBI «MaremaTukay
PEKOMEH/IOBaHHbIE WJIU JOIYIIEHHBbIE NJIs MCIOJB30BaHUS B MPOQPECCHOHATbHBIX
00pa30BaTeNbHBIX OPTaHU3ANMAX, PEATH3YIOIUX O00pa30BaTEIbHYIO MPOTPAMMY
cpeaHero oomero oOpazoBanus B mpeaenax ocBoeHust OIIOII CIIO na Oa3ze
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

bubmuoreunsit  GoHA  MOXKET OBITH  JIONOJHEH  DHITUKIONEIUSMH,
CIIPaBOYHMKAMM, HAYYHOM, HAYYHO-IIONYJSIPHOM W JAPYrOoM JUTEpaTypoud IO
MaTeMaTHKe.
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B mporiecce OCBOEHUS TPOrpaMMbl y4eOHON MUCHMIUIMHBI «MareMaTukay
CTYJIEHTHl JIOJDKHBI TIOJYYHUTHh BO3MOXKHOCTBH JIOCTyNHa K JJIGKTPOHHBIM YYCOHBIM
MarepualiaM Mo MaTeMaTHUKe, UMEIOIIMMCSA B CBOOOJHOM JocTyme B ceTu MHTepHeT
(3JIEKTPOHHBIM KHUTAM, MTPAKTUKyMaM, Tectam, matepuanam EI'D u ap.).

[IporpammHuoe obecrieyeHune
MS Win XP Professional SP2 32-bit Russian Legalization DVD license
Ne43899319, nuuensuonusii goroBop ot 07.05.2008 (OO0 «HIIO Huaykuus
Bbpsinckoe nipeact.»), «Microsoft Office Standard 2007» Microsoft Open License
43178755 (OO0 «HITO Wuaykuus»), HOMEp 3aKa3a TOPrOBOr0 MOCPEIHUKA!
ML766281-3.

3.2. MudopmanuoHHoOe odecnedeHne peaju3anu NporpaMmmbl yueOHoil
TUCUMILTUHBI.
3.2.1. OcHOBHBbIE MeYaTHbIE U JIEKTPOHHbIE U3TAHUS.

bammakoB M.M. Marematuka: 3anauynuk: yue0. mocodue: — 5-e u3f., cTep, -
M., OUL] «Axagemus», 2019.

bammvakoB M.M. Maremartnka: COOpHHUK 3a7a4 MPOPUIBHON HAPABIEHHOCTH:
yue0. mocobue: — 3-e usa., crep, - M., OUL] «Akanemus», 2019.

bammakos M.M. Maremartuka: ydeOHumk: — 6-e¢ usnm., crep, - M., OUIL
«Axanemus», 2019.

3.2.2. /lonojHUTEIbHBIE HCTOYHUKH.

bammakoB M.M. Martemartuka: Knura ajist npenojaBaresns: METO. IocoOue:
OnextpoHHbld hopmart, - M., OUL] «Akagemus», 2019.

AmumoB III. A. u np. Maremaruka: anreOpa U Hadaja MaTeMaTH4YE€CKOTO
aHanuza, reoMmetrpus. Anrebpa M Hayajla MaTeMaTHYECKOro aHaiau3a (0a30BbIM U
yrayonennsiii ypoBuu) 10—I11 kmaccel. — M., U3garensctBo «IIpocBemienuey,
2019.

Aranacsn JI. C., byry3os B. @., Kagomues C. b. u np. MartemaTtuka: anredpa
W HaJaja MareMmMaThyeckoro aHaimsa. [eomerpus. I'eomerpust (0a30BbI |
yranyonennbiii ypoBuu) 10—I11 knaccel. — M., UsparensctBo «IIpocsenieHue»,
2019.

Konsrun FO.M., TkaueBa M. B, ®enepoa H. E. u nqp. Maremartuka: anre6pa u
Hayajga MaTeMaTHYEeCKOro aHainuza. AnreOpa ¥ Hayajga MaTeMaTHYECKOro aHaju3a
(6azoBbiii m yriyonenssiii ypoBau) 10 xmacc / mox pen. A. b. XKwmkdenko. — M.,
N3narensctBO «IIpocBemnienue», 2019.

Konsirun FO.M., TkaueBa M. B., ®eneposa H. E. u np. Matemartuka: anredpa
Y Hayaja MaTeMaTHUYeCcKOro aHanuza. Ayiredpa U Havyajla MaTEMaTUYECKOro aHajau3a
(6azoBbiii M yrimyonennsiit ypoBau) 11 xmacc / mox pen. A. b. XKwmkdenko. — M.,
N3narensctBO «IIpocBemnienue», 2019.

3.2.3. UuTepHeT-pecypcehl.
https://www.iprbookshop.ru/ - DnektponHo-oubmuoreunas cucrema IPRbooks_

https://e.lanbook.com/ - DnekrpoHHO-0MOMMOTEUHas cuctema JIAHD.
http://www.consultant.ru/ - CipaBouHo-1paBoBasi cucrema Koncynprantltoc
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http://www.consultant.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/

https://www.elibrary.ru/ - HartmonasbHast 35eKTpoHHasi OMOIuoTeKa_

http://www.edu.ru/ - ®enepanbusiii UntepHeT-nopran «Poccuiickoe
oOpa3zoBaHuE»

3.3. Oco0eHHOCTH OpraHu3anuu 00pPa30BaTeJIbHOI0 MPOLECcCa 1JIsi MHBAJIWA0B U
JIMI[ ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI 0CBAMBAIOIUX POrpaMMy
y4eOHOM M CHUIIMHBI.

W3ydyeHne OUCHUIUIMHBI WHBAaTWAaMH W JIMIIAMH C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH  37I0POBbSI ~ OpPTaHU3YETCS C  ydeTroM 0CcoOeHHOCTEM
NCUXO(PU3NYECKOTO Pa3BUTHSI, WHIUBUIYAIbHBIX BO3MOXXHOCTEH U COCTOSHUSA
3JI0POBbS TAKUX O00YUYarOIIUXCS.

[Ipu mpoBeaeHWM  y4eOHBIX 3aHATHNA  OOECMEYMBAETCA  COOIIOJICHUE
CIICTYIOIINX TPeOOBaHMIA:

- yueOHbIe 3aHATHUS MPOBOJATCS Ui MHBAIWIOB U JIUI C OrpPaHUYECHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI B OJHOW ayJWTOPUU COBMECTHO C OOYyYarOIIMMHUCS, HE
UMEIOIIMMH OTPAaHMYEHHBIX BO3MOKHOCTEH 3/I0pOBbS, €CIM 3TO HE CO3/aeT
TPYAHOCTEN I 00yYarOIIUXCS B X0/1€ YUEOHBIX 3aHSATHIA;

- TMPUCYTCTBUE ACCUCTEHTAa M3 uncia paboTHUKOB BI'TY wniam npuBiedeHHBIX
JIUL, OKAa3bIBAIOILIETO O0YYAIOMIMMCS HEOOXOAUMYIO TEXHUYECKYIO TTIOMOUIb C YYETOM
WX HWHJIUBUAYAIBHBIX OCOOCHHOCTEH (3aHATH pabouee MecTo, IepeaBUraThCS,
NPOYHTATh U OPOPMHUTH 3a/IaHuE, OOIIATHCS C TIEIArOTMUYeCKUM PAaOOTHUKOM H T. H.);

- o0yuyaromuecs ¢ y4eTOM WX UHAUBUAYAJIbHBIX OCOOEHHOCTEN MOTYT
M0JIb30BAThCSl HEOOXOAUMBIMU UM TEXHUYECKUMU CPEICTBAMU;

- MaTepHaIbHO-TEXHUUYECKHUE YCIIOBHS JIOJKHBI 00€CHeuYnBaTh BO3ZMOXHOCTh
OeCIIpEeNsITCTBEHHOI'O JIOCTyIa OOYy4aroUuIuxcs B ayIUTOPHM, TyaJeTHbIE U ApPYTue
NOMEIIEHUS,, a TaKKe MX TMpeObIBaHUS B YKA3aHHBIX MOMEHICHUSX (HaIU4ue
NaHayCOB, MOPYYHEH, pAaCIHIMPEHHBIX JBEPHBIX MPOEMOB, JTU(TOB, MPH OTCYTCTBUHU
JUPTOB ayAUTOpUs JOJDKHA paclojiaraThCsi Ha TEPBOM dTaxe, HaIU4ue
CHEUANBbHBIX KPECEN U APYTUX MPUCTIOCOOTIEHUN).

JIOTIOTHUTENBHO TIPH  TPOBEACHUM YYEOHBIX 3aHATHH oOecrednBaeTcs
COOJII0/IEHUE CIIEeNYIOIUX TPEOOBAaHUMN B 3aBUCUMOCTH OT KaT€TOpUU 00yYarouXxcst
C OTpPaHUYCHHBIMHU BO3MOXKHOCTSMU 3/I0POBBS:

a) IS CJEMBbIX: 33/JlaHds W WHBIE MaTepUaibl I WU3YUYCHHs JTUCUIUTUITMHBI
oopmisitorcs penbedHO-ToueyHbIM MmpudTOM bpaiinsg unum B BUAE 3JIEKTPOHHOTO
JOKyMEHTa, JOCTYIHOTO C TIIOMOIIBI0 KOMIIBIOTEPA CO CHEIHATU3UPOBAHHBIM
IpPOrpaMMHBIM OOECHEUYEHHEM ISl CJENbIX, WM 3a4UTHIBAIOTCS ACCHUCTEHTOM;
NUCbMEHHBIEC 33JaHUS BBINOJHAIOTCA Ha Oymare penbepHO-TOYEUHBIM MIPUPTOM
bpaitia  wunm  Ha  KOMIBIOTEpPE CO  CIEUUAIM3UPOBAHHBIM  MPOTPAMMHBIM
o0ecrieueHueM ISl CJICTIBIX, WIIM HaIMKTOBBIBAIOTCSI ACCUCTEHTY; 00YyJaromUMes JIIs
BBIMIOJHEHUST ~ 33/laHds NP HEOOXOAMMOCTH  TMPEAOCTABISIETCS ~ KOMILJIEKT
NUCHBMEHHBIX TPUHAUIKHOCTEH M Oymara Uisi THChbMa pPenbeHO-TOUCUHBIM
mpudprTom bBpaiinsg, KoMmpIOTEp C€O  CHEUUATU3UPOBAHHBIM  MPOTPAMMHBIM
00CCIICUCHUEM TS CIICTIBIX;

0) s cnaboBUIALIMX: OOECIEYMBACTCA WHAWBHUAYaJIbHOE PAaBHOMEPHOE
ocemmenne He MeHee 300 JOKC; TpPU  HEOOXOAUMOCTH  OOYYAIOIIMMCS
NIPEIOCTABIISETCS YBEITNYMBAIOIIECE YCTPOMCTBO; 3aJaHUs JIJIsl BBIMOJTHCHUS U MHBIS
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MaTepHrasibl OPOPMIISIOTCS YBETUYCHHBIM HIPUPTOM;

B) U DIyXuX W CcHa0OCHbIIIalUX:  OOecreunBaeTcsl  Haludue
3BYKOYCHJIMBAIOIIEH anmaparypbl KOJUIEKTUBHOTO MOJIb30BAHUS, npu
HEOOXOIMMOCTH O0YYaIOMUMCS TPEOCTABIISICTCS] 3BYKOYCHIIMBAIOIIAS aIapaTypa
WHIMBUYy ATbHOTO TTOJIb30BAHUS;

T) JJIS JUI] C TSDKEJBIMU HAPYIICHUSIMU PEYH, TIIYXHX, CJIA00CIBIIIAINAX BCE
KOHTPOJLHO-OIICHOYHBIC ~ MEPOIPHUATHS 10  JKEJIaHWI OOyYaronuxcss MOTYT
MIPOBOJIUTHLCS B MUCbMEHHOU (hopme;

1) IS JIAI ¢ HapyIIEHUSMH OIOPHO-JABUTATEILHOTO ammapara (TsKEIbIMH
HApYLICHUSIMUA JIBUTATEIbHBIX (DYHKIMA BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHUEM
BEPXHUX KOHEYHOCTEH): MUCHMEHHBIC 3aJaHUs BBITIONHAIOTCS HAa KOMIIBIOTEPE CO
CHCIUANM3UPOBAHHBIM  MIPOTPAMMHBIM ~ OOCCTICUCHHEM WM  HAJIUKTOBBIBAOTCS
ACCUCTEHTY; 10 KEJIAHUIO 00YYaIOIIMUXCSl BCE KOHTPOJIbHO-OIIEHOYHBIE MEPOIIPUSATHUS
MOTYT IPOBOJUTKCS B yCTHOU (popme.
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4.

KoHTpoJib 1 o1leHKA pe3yJIbTATOB 0CBOEHHSsI Y4eOHOM JUCUMIIJIMHBI.
KOHTPO/Ib 1 OLIEHKA Pe3yNbTaTOB OCBOEHMS YH4E6HON ANCLMMIMHBI OCYLLLECTBASETCA B MPOLEcce NpoBeaeHUs

NMPaKTU4YECKNX 3aHATUA U na60paTopr|x pa60T, TECTUPOBAHUA, a TaKXe BbINMOJIHEHUA OGYHaPOIJJ,MMVICﬂ
VMHIAMBUAYaNbHbIX 3a4aHUIN, MPOEKTOB, UCCNEN0BaHNIA.
Pe3yabTaThl 00yueHus Kpurepuu ouenku Metoabt
(OcHOBHBIE BU/bI| OLICHKH

AESITeJIbHOCTH 00YYAKOIIUXCH)

AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Hcnonb30BaTe  TEOPETUKO-
MHOKECTBEHHBIN arnmapar Jyis
ONMMUCaHUSA X0/1a peleHus

MAaTCMaTHYCCKHUX 3aJla4, a4 TAKKC
PCAIBHBIX ITPOICCCOB U SIBIICHUI.

OnepupoBaTh MOHATHUIMU:
paluroHaNIbHOE YUCJIO0,
OecKkoHEeUHast nepuoInYecKas
TpOOB, IIPOIICHTHI;
UppaLMOHaIbHOE "
JNEUCTBUTENBHOE  YHCIIO; MOYJIh
JIEUCTBUTEIILHOTO 4MCIIa;
UCIIOIB30BaTh  OTH MOHSTHUS NPU
IIPOBEICHUN  PACCYXKICHUM U
JI0OKa3aTEIbCTB, MPUMEHSITH

IpoOU U MPOIEHTHI JIsl pelIeHUs
MIPUKJIATHBIX 3a1a4y u3

pa3MYHBbIX OTpACIEd 3HAaHUM W
pEAIbHOM KU3HMU.

Hcnonb3oBaTh
PUOITNKEHHBIC BBIYUCJICHUS,
MpaBUia OKPYTJICHUS, TPUKUIKY
u OIIEHKY pe3yabpTara
BBIYHCIICHUMN.

[IpumeHnsaTH pa3iau4YHbIE

METO/IbI PEIICHUS PAIlMOHATBHBIX
51 JIPOOHO-pAIMOHATBHBIX
YpaBHCHUH; a TaK)Xe METOJ
WHTEPBAJIOB TUISt peleHus
HEPaBEHCTB.

OnepupoBaTh  MOHITUSIMH
MHOTOUJIEH OT OJHOM
IIEPEMEHHOMN, ero KOpHU;

IMPUMCHATH ACIICHUC MHOT'OYJICHA

Ha MHOI'OYJICH C OCTAaTKOM,

O11eHKa TMCHbMEHHBIX

KOHTPOJIBHBIX PadoT.
OTBeT olleHMBaETCS

OTMETKOH «5», €ClIu:
paboTta BBITIOJTHEHA

TIOJIHOCTBIO;

B JIOTUYCCKHX
pacCyXJIeHHUIX %
000CHOBaHUU PEIICHUS HET

po0eIoB U OMMOOK;
B pelIeHUN HeT

MaTeMaTUYECKUX OIITNOOK
(BO3MOKHA O/1H4
HETOYHOCTb, OITMCKA
KOTOpasi  He SIBJISICTCS

CJIECTBUEM HE3HAHMS UIN
HEITOHHMaHUS y4eOHorg
MaTepuana).

OtMmeTKa «4>
CTaBUTCS B  CJICIYIOIIMX
CITyJasx:

paboTa  BBITIOJIHEH]
ITOJIHOCTBIO, HQO
000CHOBaHMSA II1arOR
penieHus HEIO0CTAaTOYHb]
(eciu YMEHHUE

00OCHOBBIBATH

paccyXIeHus HE SIBIISIIOCH
CHEHHAIBHBIM  OOBEKTOM
MPOBEPKHU);

JOMYIIIEHBI o/JHa
OIIMOKA UJIU €CTh JIBa — TPH
HeJa04eTa B BBIKJIQJIKAX,
pUCYHKaX, 4epTexkax WiIn

rpauKax (eciiy 3T BUJIbI

IIpoBenen
Ue THChbMEHHBIX
KOHTPOJIBHBIX
paboT, YCTHBIX
OTIPOCOB.
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teopeMy besy u teopemy Buera

JUISL PEIIEHUS 3a1a4.
OnepupoBarh  MOHATHIMH:
CUCTEMa JIMHEHHBIX YpPaBHEHUN,)
MaTpuLa, ONIPEIEIIUTEIh
MaTpULBI.
Hcnonb3oBaTh CBOWCTBA

ompenenurens 2 X 2 s
BBIYHCIICHUS €ro  3HAYCHMS,
OPUMEHSTh ONpPENETUTEN I
pelIeHus  CUCTEMBbI  JIMHEHHBIX
YPaBHEHUM.

MopgenupoBaTth  peajbHBIC
CUTYAIINH C TIOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHHH,
UCCIIeI0BaTh MTOCTPOEHHBIE
MOJIEITN C TIOMOIILI0 MAaTPHIL U
ONpENECTUTEIIEH,
UHTEPIPETUPOBATh TOTyUCHHBIN
pe3yibTar.

OnepupoBaTth  MOHATHIMH;
byHKIHA, cnocoObl 3aJaHusd
byHKIIMK;  B3aMMHO  OOpaTHBIE
byHKIUN, KOMITO3UIIHS (PYHKITUH,
rpapuk  GyHKIUH, 00J1acTh
OTIpEJICICHUST U MHOKECTBO)
3HAYCHUU byHKINHA, HYJIH
byHKIIH, MPOMEKYTKH
3HAKOITIOCTOSIHCTBA; JIMHEMHAs,
KBaJIpaTU4Has, IPOOHO-THHEIHAS
U cTeneHHast (PyHKIIHH.

BEITIOTHATH 3JIEMEHTAPHBIC
npeoOpa3zoBaHus rpadukosn
byHKIMA.

3HaTh U YMETh JJOKA3bIBATH
YETHOCTH 158071 HEYETHOCTH
byHKIUH, MEPUOTUIHOCTH
(GyHKIIUN, HAXOUTh TPOMEKYTKH
MOHOTOHHOCTH byHKIINN,
MaKCHMYMBbI U MUHAMYMBI
GyHKIMH, HauOoJIbIIEe 15|
HaWMEHbIIIee 3HaUYeHNEe (DYHKIIHH
Ha TIPOMEKYTKE.

DopmynupoOBaTh )51

WTIOCTPUPOBATH rpaduvecKH

pabor HE SBJISUTACH
CIeLUaJIbHBIM 00BEKTOM
MIPOBEPKH).

OtmeTka «3»
CTaBHTCS, CCIIH:

JOMYIIEHO Ooree

OJTHOU OIINOKH WiIn OoJiee
JIBYX — TPEX HEJI0UYETOB B
BBIKJIaJIKaX, YepTEkKaX WIH
rpadukax, HO
oOyyarommiics oOJagaerT
00s13aTEIbHBIMA YMEHUSAMHU
10 IIPOBEPSEMOM TEME.

OtMmeTka
CTaBUTCS, €CIIU:

JOMYIIIEHBI
CYyIIECTBEHHBIE OImuOKH,
MOKAa3aBIIIKE, 4TO
oOyuarormuiicst He 00yiaaet
00s13aTeNTbHBIMU YMEHUSIMU
10 JaHHOM TeMe B IIOJIHOM
Mmepe.

Jomyckaercst
MOBBICUTh  OTMETKY 34
OPUTHHAJIbHBIM OTBET HA
BOIIPOC WJIK OPUTHHAIBLHOE
pelieHre 3a1a4m, KOTOpbIe
CBHJIETEIIbCTBYIOT 0
BBICOKOM  MaTeMaTH4eCKOM
pa3BUTHM  00yYaroLIErocs;
3a perieHue 6oree
CJIO’KHOM 3aJ1auy UJIN OTBET
Ha 0oJiee CIIOKHBIN BOTIPOC,
IPEI0KEHHbIE
obOyuaroremMycs
JOTIOJIHUTEIIBHO OCJIe
BBIIIOJIHEHUSI MM KaKHXA
100 APYTrUX 3aJaHU.

Onenka YCTHBIX
OTBETOB.

OTBEeT  OLEHUBAETCH
OTMETKOM «S», eCi
o0yyJaromuiics:

MOJIHO
coJiepKaHue

2

pacKpbLl
Marepuaisa B
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JINHEHUHOMH,
TpoOHO-

CBOWCTBA
KBaJIPaTU4HOM,
JIMHEWHOMN U CTENIEHHOU
GyHKUIUHN.

Bripaxarts
3aBUCUMOCTH MEXKY
BEJIIMYMHAMM.

3HaTh ONPEICIICHUE U
CBOMCTBA CTEIECHU C LIEIBIM
MOKa3aTesieM; NOAXO ALY
dbopmy 3anucH 1eUCTBUTEITBHBIX
quCen TUISt peneHus
MPAaKTUYECKUX 3a/1a4 U
MPEACTABICHHUS TaHHBIX.

dopmMyIUpoOBaTh,
3aMUCHIBATh B CUMBOJIUYECKOU
(dhopme 1 UCITOIB30BaTh CBOKMCTBA
KOPHSI N-OW CTENECHU ISl
npeoOpa3oBaHUsl BEIPAKECHUH.

Haxonute pelieHus
MppalUOHAIBHBIX YPABHEHUN C
MTOMOILIBIO PaBHOCHJIBHBIX
MEepEeX0JI0B WU  OCYIIECTBIIASL
IIPOBEPKY KOPHEM.

Crpouth rpaduxk (QyHKIIUN
KOpPHS  N-OM  CTENEHM  Kak
oOpaTHOM 1151 PYHKIIUU CTENIEHU
C HATYpaJIbHBIM [TOKA3aTEJIEM.

bopmynamu

dopMyIupoBaTh
ONpeeICHUE CTETICHU c
palMoOHAIBLHBIM MOKA3aTeJIEM.

BreimonHaTe
npeoOpa3oBaHus YHCIIOBBIX
BBIPKECHUH, COJIEpKaIIUX
CTETeHU c palMoOHaIbHBIM
MOKa3aTeseM.

Hcnonb3oBaTh 1UPPOBHIE

pecypchl IJisi MOCTPOCHUS
rpadguka MOKa3aTeIbHON
(GYHKIIUU U U3y4eHUsl €€ CBONCTB.

Haxoguts pelieHus
MOKa3aTeIbHbIX YPABHEHUH.

JlaBaTp OIpeAeIICHUE
jgorapudma 4ucna; AECATUYHOTO
M HATYPaJIbLHOI0 Jorapudma.

o0BeEMe, IPEyCMOTPEHHOM
POrpaMMON U YICOHUKOM;

U3JIOKWJI MaTepHal
I'PaMOTHBIM SI36IKOM, TOYHO

WCIIOJIb3YS
MaTEMaTHYECKYIO
TEPMHUHOJIOTHIO u
CHMBOJIUKY, B
OITPENICJIEHHOMN JIOTUYECKOU
MMOCJIC/IOBATCIILHOCTH;
MPaBUIILHO
BBITIOJTHUIT PUCYHKH,
YEPTEXKH, rpaduKH,
COITYTCTBYIOIIINE OTBETY;
roKasall YMEHUE
WJUTIOCTPUPOBATH  TEOPUIO

KOHKPETHBIMU NPUMEpPaMH,
IIPUMEHSATH €€ B HOBOM

CUTyaIuu npu
BBIITOJTHEHU U
MPaKTHYECKOTO 3aaHUs;
IPOJIEMOHCTPUPOBAIT
3HAHUE TEOpUU  paHee
U3YUYEHHBIX
COITy TCTBYIOIITUX TEM,
c(hOpMUPOBAHHOCTh U
YCTOMYUBOCTh

UCIIOJIb3YEMBIX IIPH OTBETE
YMEHUU U HaBBIKOB;
OoTBeYas
CaMOCTOSTENIBHO, 0€3
HaBOJIAIIUX BOIPOCOB;

BO3MOXHBI OJIHA —
JIB€  HETOYHOCTU  mpH
OCBEIICHUE

BTOPOCTCIICHHLIX BOITPOCOB
WJIM B BBIKJIaJIKaX, KOTOPLIC

00yJaroIIHitcs JIETKO
UCITPaBUII nocie
3aMeyYaHusl.

OTBeT OlICHUBAECTCA
OTMETKOM «4», ecnu

YIOBJIETBOPSIET B
OCHOBHOM TpeOOBaHUSIM Ha

OLIEHKY «5», HO IIPU 3TOM

45




Hcnonb3oBaTh CBOWCTBA
jorapupmMoB U]
npeoOpa3oBaHus
Jorapu(MUYECKUX BBIPAKCHU.

Crpouts rpadux

jgorapupmMuyeckor (PyHKIHH Kak
oOpaTHOM K  TOKa3aTelbHOU U

HCIIOJIB30BATh CBOWCTBA
jgorapupMuyeckor GyHKIMH TS
penieHus 3aaad.

Haxonute penieHus
Jorapu(MUYECKUX YPAaBHEHUN  ©
IIOMOILBIO PaBHOCHJIbHBIX]
NEPEXOJAOB WM  OCYIIECTBIISs
IIPOBEPKY KOPHEM.

JlaBatb OIIPEIECIICHHS]
CHUHYyCa, KOCHHYCa, TaHT€HCa H
KOTaHTeHCca YHCIIOBOT'O)
apryMeHTa; a TaKke apKCHUHyca,
apKKOCMHyca M  apKTaHIeHCd
qHcla.

[TpumeHnsTh OCHOBHBIE
TPUTOHOMETpUUYECKHE  (POPMYIIBI
JUISt npeoOpa3oBaHus]
TPUTOHOMETPHUUYECKHUX
BBIPAKCHU .

[IpuMeHsTh dbopmybl
TPUTOHOMETPUHM I PEIICHMUS
OCHOBHBIX THUIIOB
TPUTOHOMETPHUYECKHUX
YpPaBHEHUM.

OnepupoBaTh MOHITUAMMU:
MOCJIEIOBATENbHOCTh,  CIOCOOBI
3alaHds  TOCJIEeI0BATEIbHOCTEH;
MOHOTOHHBIE M OTPAaHUYCHHBIE
I10CJIEJOBATEIBHOCTH;
UCCIIEI0BATh
NOCJIEOBATENBHOCTH Ha
MOHOTOHHOCTb u
OrPaHUYEHHOCTb.

[lonyyaTts  mpencCTaBICHUE

00 OCHOBHBIX UIeIX aHaJIn3a
OECKOHEYHO MAaJIbIX.

JlaBaTp OIIPELICIICHUE

apupMeTHIEeCKO Y

uMeeT OJINH u3
HEJI0CTATKOB: B U3JIOKCHUH
JOMYIIIEHBI HEOOJBITTNE
npoOenbl, HE  MCKa3WBIIIEE
MaTeMaTHIECKOe
coJiepKaHUE OTBETA;

JOTYIICHBI  OJUH
1Ba Hejo4YeTa pH
OCBCIIICHUN OCHOBHOTQ
COJIepKaHUS OTBETA,
UCITpaBJICHHbBIC OCJIe
3aMEYaHMS;

JOMYIIEHb  OmuOKa
nim 0ojiee IBYX HEA0UETOB
npu OCBEIICHHH
BTOPOCTEIMEHHBIX BOITPOCOB
WIN B BBIKJIQAKAX, JIETKO
UCTIPABJICHHBIC MOCJIe
3aMeuaHusl.

Otmetka
CTaBUTCA B
Cydasx:

HETIOJTHO
coziepKaHue
(comepkaHue M3JI05KEHO
¢dparmeHTapHO, HE BCerja
MOCJICIOBATEIBHO), HO
MOKa3aHO oO1ee
NOHMMaHUEe  BOMpOca U
IPOJIEMOHCTPUPOBAHBI
YMEHUS, TOCTaTOYHBIC IS
YCBOCHHUS  MPOTPAMMHOTO
MaTepuaa,

UMEJIUCH
3aTpyTHEHUS
JIOTTYIIICHBI
OTIpeIeIICHUH
MaTEMaTUYECKOMN
TEPMHUHOJIOTHH,  YEPTEkKax,
BBIKJIAIKAX, HCTIPABIICHHBIC
nocJe HECKOJIBKUX
HABOJISIINX BOIIPOCOB;

oOyyaronuics HE
CIIPABUIICS C PUMECHEHHEM
TEOPUHU B HOBOW CUTYaIINH

«3»
CJIeTYIONTUX

PaCKpBITO
MaTepuaa

WIN
OILIIMOKH B
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F€OMETPUYECKON MPOTPECCHU npu BBITIOJTHEHUH
Jloka3bIiBaTh CBOMCTBA MPAKTUYECKOTO 3aJaHUA,)
apudmeTrueckoin ¥ HO  BBINOJHUI 3a/1aHus]
F€OMETPUYECKOU pOrpeccui,| 00s3aTEILHOTO YPOBH3
HaXOJUTh CyMMY YJICHOB| CIO)KHOCTH 1O JIaHHOM
IPOrpeECCHH, & TaKXKE  CYMMY| TEME;
YJIEHOB O€CKOHEYHO yObIBatoLIeH npu J0CTaTOYHOM
r€OMETPUYECKON POrPECCUH. 3HAHUU TEOPETHUYECKOTO
Hcnonb3oBaTh nporpeccun MmaTepuanna BBISIBJICHA
JUISL PEIIEHUS 3a/1a4 MMPUKIAJHOTO | HEAOCTATOYHAS
XapaKkTep. c(hOpMHUPOBAHHOCTh
[IpumenaTs (dbopMyITy| OCHOBHBIX YMEHUU )51
CJIOKHBIX MIPOLIEHTOB JU1s] HaBBIKOB.
pelieHuss 3ajxad U3 PeajbHOU OtMmeTka «2»
MPaKTHUKHU. CTaBUTCSI B  CIIEIYIOIINX
OnepupoBaTh  MOHSITUSIMU| CIyYasiX:
GyHKIMST ~ HempepbIBHAS HA HE PacKphITO
OTpEe3Ke, TOYKa pa3pbiBal OCHOBHOE CoJIepKaHUe
byHKUINH, acuMITOTa rpaduka ydeOHOro MaTepuana;
GbyHKUIUU. 0OHapyKEeHO
[IpumensaTs CBOWCTBA HE3HAHUE oOyyJaronmcs
HETMPephIBHBIX  (QYHKIUNA 1715 OonbIedt win  Haubosee
pelieHus 3aad. BOXHOM dYacTh y4eOHOro
OnepupoBaTb  MOHATUSMH: MaTEpHAIa;
nepBasi U BTOpas MPOU3BOJHBIC JIOTYIIEHBl  OUIUOKY]
byHKINUM; TOHUMATh GU3UYECKUN | B ONPENeNICHUH  TOHSTHUH,
u r€OMETPUYECKUIA CMBICH| TIpU UCII0JIb30BaHUY]
MIPOU3BOJHOM; 3aMKUCHIBATH MAaTEMATUYECKON
YpaBHEHHUE KacaTeIbHOM. TEPMUHOJIOTHH, B
Beruucnarh  npou3BOJIHBIG PUCYHKAX, YEPTEXKAX WIIH
CyMMBbI, TPOU3BEJICHUS, YACTHOTO | rpadukax, B  BBIKJIAJKaXx,
U CJIOKHOU (PYHKIIUH. KOTOpbI€ HE  HCIPaBJICHB]
N3yuath MIPOU3BOHBIE MOCIIE HECKOJIbKHUX
AIIEMEHTAPHBIX (PYHKIUH. HABOJIAIINX BOIIPOCOB.
Hcnonb3oBaTh
r€OMETPUYECKUH U  (PU3NYECKUN
CMBICIT MIPOU3BOJHOU T
pelieHus 3aad.
[IpumenaTs OCHOBHBI¢
MOHATHUS Kypca aireOpbl U Havasl
MaTE€MaTUYECKOr0  aHajau3a JJid
pemieHus 3aJad U3 PEAIbHOU
KU3HU W JAPYTUX  IIKOJBHBIX
IPEAMETOB.
CTpouth rpaduK
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KOMIO3ULIUH byHKUIMNA C

ITOMOIIBIO OJIEMCHTAPHOI'O
HCCJIICA0OBAaHUA )41 CBONCTB
KOMIIO3HUIINH.

Ctpouth TeOMETpHYECKHUE
oOpa3bl ypaBHEHU U HEPABEHCTB
Ha KOOPAWMHATHOM IJIIOCKOCTH.

Hcnonb3oBaTh
MPOU3BOJIHYIO JIJIs1 UCCIICIOBAHUS
(GyHKIIMM HA MOHOTOHHOCTh U

IKCTPEMYMBI; HaXOJUTh
HauOonbllleeE W  HaUMEHbIIEe
3HAYCHUS byHKIIMU

HENPEPBIBHOM Ha OTpE3KE;
CTpoUTh rpaduku PyHKIIUA HA
OCHOBaHUU NPOBEIEHHOTO
UCCIICIOBAHMUSI.

Hcnonb3oBaTh
MIPOU3BOIHYIO JIJIST HAXOXKICHUS
HAWTYUIIEeTO penIeHuUs B
OPUKIAAHBIX, B TOM  YHCIE
COLIMATbHO-DKOHOMUYECKHX,
3ajayax, Uil OINpeeNICHHs
CKOPOCTHU U YCKOPEHHUsI MpoIiecca,
3aJ]aHHOTO  (opMyJlOd  WJH
rpaduxom.

[Tonyyats mpeacraBieHue
O NPUMEHEHHUH NMPOU3BOIHON B
Pa3UYHBIX OTPACIISX 3HAHUM.

OnepupoBaTth TOHSTHUIMHU:
nepBOOOpa3Has U ONpeaeIEHHbIN
WHTETPAI. Haxonnts
MEPBOOOPA3HBIE  DIIEMEHTAPHBIX
GYHKIUNA ¥ BBIYUCISATH HHTETPAIT
no ¢opmyne Hprorona —
JleiOnuIA.

Haxonnts MJIOIIAIHN
IJIOCKUX (PUTYp U 0OBEMBI TEN C
MOMOIIBIO OMPEACTEHHOTO
WHTErpasa.

3HaAKOMHTHCS C
MaTeMaTUYECKUM
MOJICTMPOBAHUEM Ha TIPUMEpe
g epeHnnanbHbIX ypaBHEHUH.

[TonyyaTe mnpencTaBiIcHHE
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O 3HAYEHUH BBEACHUS MOHSATHS
VHTETpaJIa B Pa3BUTUH

MaTeMaTHKH.
Hcnons3oBaTte 1uppoBbIE
pecypcehl IS MOCTPOCHUS

rpad)KOB TPUTOHOMETPUUYECKUX
GYyHKIIMM W W3YYEHHS  UX
CBOWCTB.

Pemars
TPUTOHOMETPHUYECKUE YPAaBHEHUS
U OCYUIIECTBIISTH OTOOpP KOPHEH C
TTOMOIIBI0 TPUTOHOMETPUYECKON
OKPY>KHOCTH.

[IpumensTh bopmyIbI
TPUTOHOMETPHUHU JIJIs1 PELICHUS
OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX
HEPaBEHCTB.

Ucnonw3oBate 1udpoBbIC
pECYpPCHI JJIsl TOCTPOCHUS U
UCCleI0BaHus rpauKoB
GbyHKIUH.

[IpuMensThCBOMCTBA
[I0Ka3aTebHOU 51
jgorapudMuyeckor QyHKIUNA K
pPEUICHUIO  TOKa3aTeNbHBIX U
JorapuMUYECKUX HEPABEHCTB.

O6ocHoBaThH
PaBHOCHIIBHOCTB TIEPEXOIOB.

Pemate mppaunoHanbHbIe

u KOMOWHUPOBAHHbBIC

HEPaBEHCTBA, c MOMOIIbIO

PaBHOCHJIbHBIX TIEPEXOJIOB.
Hcnonb3oBaTh

rpaduueCcKUEeMEeTO IbIN

CBOICTBA, BXOJIAIIHAE B

YPaBHEHHE WM  HEPABEHCTBO
GyHKUMNA U1 peleHus 3a/1auu.
OnepupoBarh NOHATHAMU:

KOMILJIEKCHOE YHCII0 u

MHOKECTBO KOMIUICKCHBIX YHCEII.
[IpeacraBisaTs

KOMIUIEKCHBICYHCIIAB

anreOpandeckon u
TPUTOHOMETPHUUECKOH hopMe.
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BrinosHaTh
apu(QMETUUYECKHUE ONepaluu C
HUMH.

N300paxaTh KOMIUIEKCHbBIC

qucia Ha KOOPJIMHATHOM
IIJIOCKOCTH.

[TpumeHsTH bopmyiy
Myaspa 151 MoJIy4yaTh

IIPEJCTABICHUE O KOPHAX N-OU
CTEIIEHH U3 KOMIUIEKCHOI'O YUCJIA.

3HAKOMHUTBCS C IPUMEPAMHU
IPUMEHEHUS KOMIUIEKCHBIX
qHUCeN TUISL peneHus
r€OMETPUYECKUX U (PU3UUECKHUX
3a1ad4.

OnepupoBarh NOHATHAMU:
HAaTypaJIbHOE M LEJI0E YHUCIIO,
MHOXXECTBO  HATypaJIbHBIX U
LIEJIBIX YUCEIL.

Hcnonb3oBate  NpU3HAKU
JNETUMOCTH LEJIBIX YUCeN,;
ocratku 1o moxaymo; HOJ u
HOK  nHarypanmbHBIX  4HCEIL,
anroput™M EBKknnaa mis pemeHus
3a1ad4.

3anuceiBaTh HATYypaJbHbIE

qucia B pa3IMYHBIX
MO3UIIUOHHBIX cucTemMax
CUMCIICHUS.

OnepupoBaTh MOHATHIMMU:
cucreMa 151 COBOKYITHOCTh
YpPaBHEHUM 151 HEPABEHCTB;
pelieHue CUCTEMBI W
COBOKYITHOCTH;  pPaBHOCHJIbHBIE
CUCTEMBI U CUCTEMBI-CIICJICTBHSI.

Haxonute peleHus

CHUCTEM U COBOKYITHOCTEM LEIIBIX
palMOHAIBHBIX,
VPPalHOHAIbHBIX,
IIOKAa3aTCJIbHBIX u
JorapumMuyYecKux ypaBHEHUHN U
HEPABEHCTB.

[TpuMmenATh CHUCTEMBI
YpaBHEHUM K pEILIECHUIO
TEKCTOBBIX 33]1a4 U3 PA3JIMYHBIX
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oOyacTeil 3HAHUW M peaTbHOU

KU3HH, WHTEPIPETUPOBATH

MOJTYYCHHBIC PEIICHMSI.
Hcnonb3oBate 1ndpoBsie

pecypchl.
Brui6upats croco0
pelieHus paroHaIbHBIX,
UppaIMOHATLHBIX,
MOKa3aTEeNbHBIX,
JorapupMUYECKUX u

TPUTOHOMETPUUYECKUX YPABHEHUI
¥ HEpaBEHCTB, COJEpKAIINX
MOJIYJIU U ITapaMETPBI.

[IpumensTh rpaguyeckue u
AHAJTUTUYECKUE METOBI IS
peleHus YPaBHEHHMU 51
HEPAaBEHCTB C IlapaMeTpaMH, a
TaK)Ke hcciaeoBaHue GyHKIUN
METOJaMU MATEMATUYECKOTO
aHaJIN3a.

Crpoutbs M uCCIENOBATH
MaTeMaTUYECKNE MOJEIIN
peaNbHBIX CUTyalUil ¢ ITOMOILBIO
YPaBHEHUH, HEPABEHCTB U CUCTEM
C mapaMeTpaMHu.

MopenupoBare peasibHbIE
CUTYALIMH Ha A3BIKE anreopsl,
COCTaBJISATh BBIPAKEHUS,
yYpaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI I10 YCIIOBHIO 3a/1a4H,
UCCIIEN0BATh IOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BAaHUEM
anmnapara anreopsl,
UHTEPIPETUPOBATh ITOJTYYEHHBIN
pe3yJIbTar.

[TpumensTy QyHKUMU AT
MOJICJIMPOBAHUS U UCCIEI0BAHUS
peabHBIX MPOLIECCOB.

Pemars IIpUKIaJHbIE
3a/1a4d, B TOM YHCJIE COLHMAIBHO-
HPKOHOMUYECKOTO U (PU3NUECKOro
XapakTepa, CpeJICTBAMH alreOpsl
Y MaTeMaTU4YECKOr0 aHAJIN3A.

I'EOMETPUA

OnpenensTh TIOCKOCTh

OneHka MMCbMEHHBIX ‘

[IpoBenen
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Kak  ¢urypy, B KOTOpPOW
BBITIOJTHSIETCS TUIAHUMETPUSL.
[enatpb MIPOCTEUIINE
JIOTUYECKUE BBIBOJIBI u3
AKCMOMATHUKH MJIOCKOCTH.
[IpuBoaUTH
peaTbHBIX 00BEKTOB,
uaeaan3anuen KOTOPBIX
ABJISIFOTCA AKCHOMBI T€OMETPUHU.
N3yuarts, IIPUMEHSTH
MPUHLHUIIBI TOCTPOCHUS CEYEHU.
Hcnonabp3oBaTth T
IIOCTPOCHHUSI  CEUYCHUU METOJ
CJIEZI0B, METOJI BHYTPEHHETO
MPOEKTUPOBAHUSI, METO/]
MEPEHOCA CEKYIIEH TIOCKOCTH.
Pematp
CTEpPEOMETPUYECKUE  3aJlauyd: Ha
ONpENECICHUE BUJA CEUCHUS W
HaXOXJICHUE €ro IUIOIIAIH.
AKTyanu3upoBath (PakThl Y

IIPUMEPBI

METObI IJJAHUMETPUH,
pEJIEBaHTHBIE TEME, MPOBOJHUTH
aHaJIOTHUHU.

Hcnonb3oBath pu
peleHnn 3a71a4  CIEAYIOIIUE
MJIAHUMETPUUYECKUE dakTel U
METO/BI:

Teopemsl Qaneca u o
IPONOPLUHOHAIBHBIX OTpE3KAX|
AJITOpUTM JI€JIEHHS OTPE3Ka Ha n
paBHBIX yacreu. Teopema
Menenasi.

PaBHOOEIpEHHBII
TPEYTOJIbHUK. PaBHOCTOpOHHU
TPEYTOJIbHUK. [IpssMOyTOJIBHBIN
TPEYTOJIbHUK

CBOICTBO CpeAHEN TUHUY]
TPEYTOJIbHUKA.

CBolicTBO OUMCCEeKTPUCH]
yIJIa TPEyTOJIbHHKA.

CBOWMCTBO Me/IMaH
TPEYTOJIbHUKA.

[Ipu3Haku noaoous

TPCYT'OJIbHUKOB.

KOHTPOJIBHBIX PadoT.
OTBeT OlleHMBaETCH

OTMETKOMU «5), €CJIH:

paboTa  BBHITIOJIHEHA
MOJIHOCTHIO;

B JIOTUYECKUX
paccy X IaeHusIX 5|
000CHOBaHUU PEILICHUS HET

poOeJIOB U OLINOOK;

B peuIeHUU HET
MaTEMaTUYECKUX OLIMOOK
(BO3MOXKHA OJIHA
HETOYHOCTb, OTIHCKa,
KOTOpast HE  SBJSETCS
CJIEICTBHEM HE3HAHUS WU
HETIOHUMAaHUs y4eOHOT0
MaTepuana).

OtmeTtka «“4
CTaBUTCS B  CIICIYIOMINX
CITyJasx:

paboTa  BBINIOJIHEHA
MOJIHOCTBIO, HO
000CHOBaHUS 11aroB
perieHus HEJ0CTATOYHb]
(ecnu YMEHHUE
000CHOBBIBaTh
PacCyKJIeHUS HE SBIISLIOCH
CHeIUaTbHBIM 00BEKTOM
IIPOBEPKH);

JOTTYIIICHBI OJTHA
OIIMOKA UJTU €CTh JIBa — TPU
Heao4eTa B  BBIKJIAJKax,
PUCYHKAX, YepTeKaxX WIIH
rpadukax (€ciu 3TU BUIbI
pabor HE SIBJISITUCH
CIIEIMAJIBHBIM 00BEKTOM
MIPOBEPKH).

OtMmeTka «3»
CTaBUTCSA, €CIIU:

JIOTTYTIIEHO Oonee

OJITHOU OIIMOKH MiIH OoJiee
JIBYX — TPEX HEJAOUYETOB B

BBIKJIAKAX, YePTEIKAX HITH
rpadukax, HO

00yJaromuiics oOiamaeT

M€ TMUCHbMEHHBIX
KOHTPOJIBHBIX
paboT, YCTHBIX
OITPOCOB.
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[TonyuaTh mnpencTaBiICHUS]
00 OCHOBHBIX 3Tamax pa3BUTUS
F€OMETPHUU KaK COCTABHOW YacCTH
byHnamenTa pa3BUTHS
TEXHOJIOTUH.

Knaccuduumponats
B3aMMHOE PacoJIOKEHHE
MPSIMBIX B IPOCTPAHCTBE,
WUTIOCTPUPYST ~ PUCYHKaMH 17|
MIPUBOJS IPUMEPHI U3 pEaJbHON
KU3HU.

Jloka3pIBaTh TEOpEMY
CYILIECTBOBAHHUH 15|
€AMHCTBEHHOCTH  MapaJUieIbHOM
MPSIMOH, MPOXOMSIIIEN  Yepes3
TOYKY HIpPOCTPaHCTBA U  HE
JeXanen Ha APYrou  IpsAMOM;
JEMMY O IIEPECEYEHUU TIIIOCKOCTH
JIBYMSI napasuieIbHbIMH
IIPSIMBIMU; TeopeMy O  TpeEX
napajuieIbHBIX MPSMBIX.

Jloka3piBaTh MIPU3HAK
CKPEIIHBAIOIIHNXCS MPSIMBIX,
TEOPEMY 0 CKpELIMBAIOLIUXCS
PSMBIX.

JlokazpiBaTh TEOpEMY 0
PaBEHCTBE YTJIOB C
COHAINPAaBJIEHHBIMU CTOPOHAMM.

OOBSICHSTS,

Ha3bIBAETCA MapajlieIbHbIM

HEHTPaJIbHBIM MPOEKTUPOBAHUEM
u KaK BBITIOJTHSIETCS]
MIPOCKTUPOBAHKE buryp  HA
IUIOCKOCTb.

JloKa3bIBaTh CBOMCTBA
NapaieIbHOTO IPOEKTUPOBAHUS.

N300paxkath
napajuielIbHOM MPOEKIUU Pa3HbIe
reoMeTpudeckue (purypel.

Pematp
CTEPEOMETPUYECKHE 3aJa4M  HA
JIOKa3aTENbCTBO U UCCIIEIOBAHME,
CBSI3aHHBIE C  PaCIOJIOKECHUEM
MPSIMBIX B TIPOCTPAHCTRBE.

0

qTo
H

B

HpOBOI[I/ITB JOKa3aTCIIbHBIC

00s13aTEIbHBIMA YMEHUSAMHU
10 IIPOBEPSIEMOM TEME.

OtrMmetka
CTaBUTCS, €CIIU:

JOMYIIEHbI
CyLIECTBEHHbIEC OIIKOKH,
MOKAa3aBIlIKeE, qTO
oOyuarommuiicss He 00J1aaer
00s13aTeTbHBIMU YMEHUSIMU
10 JaHHOUW TeME B IOJHOU
Mepe.

Jonyckaercs
MOBBICUTh  OTMETKY 34
OpPUTMHAJIbHBIM OTBET  HA
BOIIPOC WJIM OPUTHHAIBHOE
pelieHre 3a1a4u, KOTOphbIe
CBUJIETEIILCTBYIOT
BBICOKOM MaTE€MaTU4E€CKOM
Pa3BUTHHM 00YyYaroIlIErocs;
3a pelieHue Ooree
CJIO’KHOM 3aJ1auy UJIN OTBET
Ha 0oJiee CII0KHBIN BOIPOC,
NPEIIOKEHHbBIE
oOyyaroriemycs
JOTIOJIHUTEIIBHO MOCJIe
BBIIIOJIHEHUSI WM KaKHXA
au0O0 IPYTUX 3aaHUM.

Onenka YCTHBIX
OTBETOB.

OTBeT  OLEHUBAETCH
OTMETKOH «S5», eCci
0o0yyJaroIuiics:

MIOJTHO PacKpbLI
COJEpKaHWE Marepuaia B
o0BeMe, IpenyCMOTPEHHOM
IPOrpaMMoi U y4eOHHUKOM;

U3JIOKUI ~ MaTepual
TPAMOTHBIM SI3IKOM, TOUYHO
UCIIONB3YS
MaTeMaTU4YECKYIO
TEPMUHOJIOTHUIO
CHUMBOJIUKY,

OITPENICIIEHHON JIOTUYECKOMN
MOCJIeI0BATENIHLHOCTH;
IPABUJIBHO

«2y

O

34|
B
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paccyXaeHus IIpU  pELICHUY
r€OMETPUYECKUX 3ajad4,
CBSI3aHHBIX co B3aMMHBIM
PacCIIOJIOKEHUEM MPSIMBIX B
IIPOCTPAHCTBE.

CpaBHHUBATB,
aHAJIU3UPOBATH U  OLICHUBATH
YTBEPKACHUS c LETBIO
BBISIBJICHUS JIOTUYECKH
KOPPEKTHBIX M HEKOPPEKTHBIX
PACCYXICHUN.

MopgenupoBate  peajbHBIC
CUTYyalluH, CBSI3aHHBIC CcO
B3aUMHBIM PaCIIOJIOKEHUEM
NpsAMBIX B IPOCTPAHCTBE, HAa

SA3BIKE TEOMETPUHU.
HccenenoBats NOCTPOEHHBIE

MOJENN  C HCIIOJIb30BaHUEM
FEOMETPUYECKUX MOHATUA U
TEOpeM, ammapara  ajreophi,
U (PPOBBIX PECYPCOB.

Knaccudunmponats
B3aMMHOE PACIIOJIOKEHUE PSIMOI
U IUIOCKOCTH B  IIPOCTPAHCTBE,
IIPUBOJA COOTBETCTBYIOIIUE
MIPUMEPBI U3 PEATTBHOM KU3HU.

®opMyJIMpOBATH
ONIPENIECIICHHE IapajuIeIbHbIX
IPSAMOM U IJIOCKOCTH.

Jloka3piBaTh  NPHU3HAK O
[apaJljIeIbHOCTH psMON 15|
IJIOCKOCTH; CBOMCTBA
[IapaJUIEIIBHOCTH IIPSIMOU 15|
IJIOCKOCTH.

Pewats
CTEPEOMETPUUECKUE 3a/1a4y
BBIYUCIICHUS M  JI0OKa3aTEIbCTBO,
CBS3aHHBIE C  IAPAJUIEIBHOCTHIO
NpAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE.

Pematp IIPAKTUYECKUE
3alayd  Ha IIOCTPOCHUE CEUECHUH]
Ha YepTekax TeTpa’dapa W
napajuieIeunea.

Pemats

BBITTOJTHUII PUCYHKH,
YEPTEXKH, rpaduKu,
COIYTCTBYIOILIUE OTBETY;
IoKa3an YMEHHUE
WUIFOCTPUPOBATh  TEOPHIO
KOHKPETHBIMU ITPUMEpPaMU,
IIPUMEHATE €€ B HOBOH
CUTYalNH npu
BBITIOJTHEHUH
PAKTHYECKOTO 3a1aHUS;
IPOJIEMOHCTPUPOBAI
3HAHUE  TEOpUH paHee
U3YUYEHHBIX
COITYTCTBYIOILIUX TEM,|
c(hOpMHUPOBAHHOCTh u
YCTOWYHUBOCTH

UCITOJIb3YEMBIX IIPH OTBETE
YMEHHU U HABBIKOB;

OTBeUall
CaMOCTOSTEIBHO, 0e3
HABOJISAIINX BOIIPOCOB;

BO3MOJKHBI OJHA
JIBE  HETOYHOCTH IpH
OCBCIIICHUE

BTOPOCTCIICHHLBIX BOIIPOCOB
HJIKX B BBIKJIAAKAX, KOTOPBIC

oOy4Jaromuiics JIETKO
UCIIPaBUII TTOCIIQ
3aMeUYaHusl.
OTBeTr  OlICHMBAECTCH|
OTMETKOH «4», eclin
yJAOBIIETBOPSIET B

OCHOBHOM TPEOOBAaHUSIM Ha
OIICHKY «5», HO TIPH 3TOM
uMeeT OJIUH u3
HEJ0CTATKOB: B U3JI0KEHUH
JOTYIIEHbI HEOOJIBIINE
poOerbl, HE HMCKa3WBIIEE
MaTEeMaTUIECKOE
coJiepKaHUE OTBETA,
JOTIYIICHBI ~ OJUH
7Ba HeJoueTa pH
OCBCIICHUH OCHOBHOTO
coJiep KaHus OTBETA,
WCITPaBJICHHBIC IOCJIe
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CTEPEOMETPUYECKHUE 3aJ]a41,| 3aMeUaHus;
CBSI3aHHBIC c MIOCTPOEHHUEM JTOMYIICHBI  OIIMOKA
CEYECHMH IIOCKOCTEIO. win 00Jiee IBYX HEIOYETOB
[TpoBoauTh JIOTUYECKH| TIpU OCBECIIICHH]
KOPPEKTHbBIE JIOKa3aTeIbHbIE| BTOPOCTENEHHBIX BOIIPOCOB
paccykJeHusi  mpu peuieHun WM B BBIKJIQJIKaX, JIETKO
FEOMETPUYECKUX 3a/1ayl UCTIPaBJICHHBIE TOCII¢
CBSI3aHHBIX C TAPaUICIbHOCTHIO 3aMEUYaHUSI.
TUIOCKOCTEH. OtMmeTka «3»
CpaBHUBATH Y| CTaBUTCS B CJIeTYIONTUX
aHAJIM3UPOBATH peabHbIe Cydasx:
CUTYAIIHH, CBsI3aHHBIC C HEIMOJIHO  PAaCKPBITO
napauIeIbHOCTHIO npsMOM || coJiep)KaHHe Marepuana
IJIOCKOCTH B MIPOCTPAHCTBE;| (coaepkaHue H3JI0KEHO
MOJICITUPOBATh peanbHblg| GparMeHTapHO, HE  BCET/IA
CUTYAIIHH, CBsI3aHHBIC d rmocinenoBaTeIbHO), HO
napauieIbHOCThIO npsIMOM U] TOKAa3aHO ob1ee
MJIOCKOCTH B  NPOCTPAHCTBE, HA MOHUMAHUE  BOIpOCa H
S3BIKE TEOMETPUH. IPOJIEMOHCTPUPOBAHBI
AKTyanu3upoBaTh (HaKThl H| YMEHUS, JOCTATOYHBIC TS
METObI TUTAHUMETPHH,| YCBOCHUS IPOTrPaMMHOTO
peJieBaHTHBIE TEME, TMPOBOJUTH MaTepHala;
AHAJIOTUU. MMEJINCH
dopmMyIUpOBaThH 3aTpyTHEHUS WJIH
ONIPEICIICHUS: JOMYIIEHbl  OIIUOKH B
NEePIEHIUKYISIPHBIX  TPSIMBIX B ONpPEACICHUN
MIPOCTPAHCTRBE; omnpejieseHre] MaTeMaTHYECKOM
OpsIMOM, TEPHEHANKYJISIPHON K TEPMUHOJOTHH,  YEPTEkKax,
INIOCKOCTH. BBIKJIaJIKaX, UCIIPABJICHHbIE
Jloka3eIBaTh: JeMMy o mocie HECKOJILKHX
MEPIICHINKYISPHOCTH JBYX| HABOJISAIIUX BOIIPOCOB;
napauieIbHbIX MPSIMBIX K oOyyaromuiics HE
TPEThE TMPSAMOHN; TEOPEMbI O CIPABUJIICS C IPUMEHEHUEM
CBSI3U MEXKJy  TapauIeIbHOCThIO| TECOPUHU B HOBOW CUTYaIIMH
MPSIMBIX u ux| Ipu BBIIIOJHEHHN]
MePIEHIUKYJISPHOCTHIO K MPaKTUIECKOTO 3aJaHMs
IJIOCKOCTH. HO  BBIIOJHUII 3a7aHusl
Jloka3bIBaTh: Teopemy,| 00s3aTeILHOTO YPOBH3
BBIPKAIOTIIYIO MPU3HAK| CIIOKHOCTH  TIO JTAaHHOM
NEPICHANKYJIIPHOCTH MPSIMOU U | TEME;
INIOCKOCTH; TeopemMy 0 npu JIOCTAaTOYHOM
CyIIECTBOBAHUU Y| 3HAaHUU TEOPETUUYECKOTO
€IMHCTBEHHOCTH npsIMOi,| MaTepuasa BBISIBJICHA
npoxojsuied  depes JTAHHYI0| HEJ0CTaTOYHAS
TOYKY M TEPHNEHJIUKYJSIpHOW K chOPMUPOBAHHOCTH
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JTAHHOM IIJIOCKOCTH.

N306paxath B3aMMHO
NEPICHIUKYJSIPHBIE TPIMYIO U
TUIOCKOCTb.

@opmMyIUPOBaTh CBOMCTBO

MEPICHIUKYJIAPA IO OTHOIICHUIO
K TJIOCKOCTH.

[lonyyaTte mpencraBiieHUE
0 3HAYCHHH TEPIICHIUKYIIApA JIIs
npyrux obnacrei Hayku ((pusuka,

HHEPreTUKa, Ja3epHbie

TEXHOJIOTUH), B PEAIbHOMN KU3HU
(TexHHKa, OKpY>Karouasy
00CTaHOBKA).

Jloka3bIBaTh yTBEPKACHUS,
CBSI3aHHBIE C IPOEKIUEN ITPAMON
Ha IIJIOCKOCTb,
HEIEPIICHIUKYJISIPHY IO K 9TOH
IIPSAMO.
JlokasbiBaTh  TEOpEMY
TPEX NEPIEHINKYJIIApax
TeopeMy OOpaTHyIO Teopeme
TPEX MEPHEHIUKYIISIPAX.
[lonyyaTte mnpexacTaBiieHUE
OPTOrOHAJILHOM

0)
u
0)

00
IPOEKTUPOBAHHH.

Jloka3piBaTh TEOpEMY
MPOEKIMU TOYKH HA MPSAMYIO.

Pematp
CTEPEOMETPUUECKUE 3a/1auu,
CBSI3aHHbBIC C
NEPHEHANKYIIAPHOCTBIO  NPSIMOM
Y TUIOCKOCTH.

(0)

Pemats MPUKJIATHBIE
3a7a4H, CBSI3aHHBIC C
HAaXO0XJICHUEM T'€OMETPUYECKUX
BEJINYMH.

Pematp
CTEPEOMETPUUECKUE 3a7a4H,
CBSI3aHHBIE C  NPUMEHEHUEM
TEOPEMEI 0 TPEX
MEePIEHANKYJIIPAX, HAXOXKICHUEM
pacCTOsIHUM, [IOCTPOCHUEM
MIPOCKIIUH.

CpaBHUBATH u

OCHOBHBIX YMEHUU
HABBIKOB.

OtMmeTka
CTaBUTCA B
CITydasx:

HE PaCKpPBITC
OCHOBHO@ CoJIep KaHME
y4eOHOTO MaTepHaa;

0OHapy»KEeHO
HE3HAHHE o0yyJaroummcs
Oonpield wiaM  HauboIeq
BAKHOW 4acTu y4eOHOTC
MaTepuana;

JIOTTYIIICHBI
B OMpPEICICHUH
npu
MaTEMaTH4YECKOU
TEPMUHOJIOTHH, ;
pUCYHKAX, dYepTexax WY
rpadukax, B  BBIKJIAJIKaX
KOTOpbIE HE  HCIpPAaBIICHb
nociie
HABOJSIIMX BOIIPOCOB.

«2>

OIINOKY
MOHATUA

Hu

CJICIYFOIINX

HCIIOJIB30BaHHNY

HCCKOJIbKHX

[

[

[

[
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AHAJIN3UPOBATH YTBEPKICHUS C
LEJbI0  BBISBICHUS JIOTUYECKU
KOPPEKTHBIX ¥ HEKOPPEKTHBIX

PacCCyKICHUMU.

AHaJ'II/ISI/IPOBaTB n
MOZEIUPOBATh Ha S3BIKE
r€OMETPUM pealbHbIC CUTYAIlUH,
CBs3aHHBIC C
MEPIEHANKYJISIPHOCTBIO  MPSAMOU
U IUIOCKOCTH;  HMCCJIEAOBATh

IIOCTPOCHHBIE MOJENH, B TOM
YUCJIE W C HCIOJIb30BaHUEM
anmnapara anreOphl.
AKTyanu3upoBaTth (PaKThl U
METOIbI IJIAHUMETPUH,
pENEeBaHTHBIE TEME, NPOBOJUTH
AHAJIOTUU.
DopMyIUpPOBaATH
ofpesiesieHHe IBYTPaHHOIO yIiia.
Jloka3pIBaTh CBOKMCTBO
PaBEHCTBA BCEX JIMHEMHBIX YIJIOB
JIBYTPaHHOTO yTJIa.
Knaccudummponatsb
JBYTPaHHbBIE YTJIbl B 3aBUCUMOCTH
OT UX I'PalyCHOUN MEPHI.
DopMyIMpOBaTh
ONpENIECIICHHE B3aMMHO
NEPIEHINKYJIAPHBIX TUIOCKOCTEN.
JlokaspiBaTh TEOpEMY O
MPU3HAKE NEPHEHIUKYJISPHOCTU
JIBYX INIOCKOCTEMU.

DopMyJIMPOBATH
cieacTBue (M3 Mpu3HaKa) o
NEPHEHAUKYISIPHOCTH
MJIOCKOCTH, KOTOpast

MEepIeHAUKYJISIpHA MPSIMOM, TIO0
KOTOPOM  TEPECEKAIOTCS  JBE
IIOCKOCTH, 3TH INTOCKOCTSIM.

Jloka3bIBaTh YTBEPKIACHUS
0 €ro CBOMCTBAX; TEOPEMY U
CJICICTBHE U3 HEE O JUaroHaIsIx
MPSIMOYTOJBLHOTO
napajienenunesa.

Pemath
CTEPEOMETPUYECKUE3a/IauH,
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CBSI3aHHBIE C
NEPIEHANKYJIAPHOCTD NMPSMBIX U
IIJIOCKOCTEH, VICIIOJIb3YS
IUTAHUMETPUYECKHE  (DAKTBI U
METO/BI.

[IpoBoguTth JIOTUYECKU
KOPPEKTHBIE JI0Ka3aTEJIbHbBIC
pacCyXIeHus TIpU  PEUICHUU
rEOMETPUUECKUX 3ajad,
CBSI3aHHBIX c
MEPIEHIUKYJISIPHOCTBIO
TIOCKOCTEH.

AHanusupoBaTh u
MO/JICJIUPOBAThH Ha SI3BIKE
T€OMETPUHU PEAJIbHBIE CUTYalINH,
CBSI3aHHBIC c

MEePIEHAUKYJISIPHOCTBIO TPSMBIX
U TIOCKOCTEH.

HccnenoBarh MOCTpOSHHBIC
MOJICJIM, B TOM 4YHCIE H C

HCIIOJIb30BAHUEM arrapara
anreOphl.

Pemrarts IIPUKIIaHBIC
3a7a4u, CBsI3aHHBIE C

HAXOXXJAECHUEM  TIeOMEeTPUYECKUX
BEJIMYMH.

PaGorath ¢ y4yeOHHMKOM:
3aJlaBaTb ~ BONPOCHI,  JIeNaTh
3aMeyYaHus, KOMMEHTApUU.

AHaIM3UPOBATh pelICHUE
3a/1a4nl.

PucoBatb BBIITYKJIbIE
MHOTOTPAHHUKHA C 3aJaHHBIMHU
CBOWCTBaMH;  BOCCTaHAaBJIUBAaTh
oOmuit BU/T BBIMTYKJIOTO
MHOTOTPAHHHUKA MO JBYM €r0
MIPOEKLIUSM.

Jloka3pIBaTh CBOMCTBa
BBIITYKJIOTO MHOTOTPaHHUKA.

PucoBatb BBIITYKJIbIC
MHOTOTPAHHUKH c pa3Hou
AUIIEPOBON XapaKTEPUCTUKOM;
HCCIIEN0BATH BO3MO>KHOCTHU

IIOJIyYEHHsI ~ pe3yibTaTa  MpH
BAPBUPOBAHUM JAHHBIX.
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Jloka3bIBaTh CBOMCTBa
MIPAaBWIbHBIX ~ MHOTOTPAHHHUKOB.

[ImannpoBaTh IIOCTPOECHUE
[IPaBUJIBHBIX MHOTOTPAHHUKOB Ha
IIOBEPXHOCTSIX IPYTUX

MPaBUILHBIX MHOTOT'PAHHUKOB.
AKTyanu3upoBaTh (DaKThl U
METO/IbI TUIAHUMETPHH,
peleBaHTHBIC TEME, IPOBOIUTH
aHaJIOTHH.
OmnepupoBaTh TOHATHSIMHU:
BEKTOp Ha TUIOCKOCTH U B

NPOCTPAHCTBE;  KOMIUIAHApHBIE
BEKTOpBI. [IpuBoauTe mpumepsl
bu3nUecKnx BEKTOPHBIX
BEJINYMH.

OcBauBaTh IpaBuia
BBITTOJTHCHUS JNeUCTBUN
CJIOKEHHUS U BBIUNTAHUS

BEKTOPOB, YMHOXEHHUSI BEKTOpa
Ha YUCJIO.
Jloka3piBaTh IIPU3HAK
KOMILUTIAHAPHOCTHU TPEX BEKTOPOB.
Jloka3piBaTh TEOpeEMy O
pa3Io0KeHUH JI000r0 BEKTOpa M0
TpEM JaHHBIM HEKOMILIAHAPHBIM

BEKTOPaM.

[TpumeHsTH paBUIIa
BBITIOJIHCHUS JIENCTBUN
CJIOKEHUS u BBIYUTAHUSA

BEKTOPOB, YMHOYKEHUS BEKTOpPA
Ha YHWCJIO MPU PEUICHUH 3a7a4.

Haxonnte KOOPIUHATHI
BEKTOpa B JIaHHOM Oasuce u
CTPOUTH BEKTOP 1o ero
KOOpJMHATaM.

BcniomuuTe  onpenenenue
CKQJISIPHOTO YMHOXXEHHUSI M €ro
CBOMCTBA.

BpauciastTe ¢ IIOMOIIBIO
CKaJISIPHOTO YMHOXEHUS JJIMHBI
BEKTOPOB, YIVIBI MEXIY HUMH,
YCTaHaBJINBATh
MEPIEHANKYJISIPHOCTh BEKTOPOB.

AHanusupoBaTh 5
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MOJEIUPOBATh Ha SI3BIKE
TEOMETPHUU pPeabHbIE CUTYAIlUH,
CBS3aHHBbIE C  (DU3UYECKUMU
BEKTOPHBIMU BETUYMHAMH.

Hcnonb3oBath npu
pEelIeHNU 3a/a4, CBSI3aHHBIX C
BEKTOpaMH B  INPOCTPAHCTBE,
IUIaHUMETpUUecKre  (DakTel |
METO/BI.

CB00OOIHO OIepUpOBaTh
MOHSATUSIMU: oTOOpa)keHue
MPOCTPAHCTBA Ha €051, TBIKCHUE
MPOCTPAHCTBA; HEHTpaIbHasil,
oceBas U 3epKaJibHasi CHMMETPHH,
napajuiesIbHbIN MIEPEHOC;
PaBEHCTBO U mogo0ue Guryp.

Jloka3bIBaTh yTBEPKACHUS
O TOM, YTO LEHTpalbHas, OCEBas
U 3epKajbHas CHMMETPUH,
NapajiyIeIbHbIN IEPEHOC
SBJISIFOTCSI IBUKEHUSIMU.

BeimonHaTh
npeoOpa3oBaHusl O100uS.

OnepupoBaTh NOHATUSIMU:
npsiMasi ¥ cepa Ditnepa.

Pemate  reomerpuyeckue
3aayd  C  HCIOJIb30BAHUEM
JIBMOKCHUM.

Hcnonb3oBaTh IIpU
pelmeHnun  3aJa4  JABUKEHUS
MPOCTPAHCTBA U UX CBOMCTBA.

CpaBHUBATH u
aHAJIU3UPOBATH YTBEPKICHUS C
LEJbI0  BBISBIICHUS  JIOTUYECKHU
KOPPEKTHBIX W  HEKOPPEKTHBIX
pacCyXICHUM.

HccnenoBaTh NOCTPOCHHBIE
MOJICIIH.

Hcnonb3oBath nudpoBbie

pECypCHI.
AKTyanu3upoBaTh (DaKThl U
METO/IbI TUTAHUMETPUH,

peJieBaHTHBIE TEME, IPOBOJUTH
AHAJIOTHH.
CBOOUTh JEUCTBUA C
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BEKTOpaMM K  aHAJOTHUYHBIM

JEUCTBUSIM C UX KOOPJIMHATAMM.
BcrioMuuTh  ompepenexue

CKQJISIPHOTO YMHOXEHHUSI U €ro

CBOMCTBA. Berancnare Cc
TTOMOIIBIO CKaJISIPHOTO
YMHOXKEHHUS JJIMHBI  BEKTOPOB,
YIJIBI MEXKITY HHUMU,
YCTaHABJIMBATh
MEPIEHIUKYJISIPHOCTh BEKTOPOB.
BriBoauTh ypaBHEHUE
IIJIOCKOCTH u bopmyiry

paccTossHUA  OT  TOYKH [0
TJIOCKOCTH

Peurate 3agaun, coueTas
KOOPJIMHATHBIN W  BEKTOPHBIN
METO/IbI.

[IpoBoguth JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeJIbHbIC
pacCyX IeHus TIpU  PEIICHUU
FEOMETPUUECKUX 3aj1a4 Ha

IIPUMEHEHNE BEKTOPHO-
KOOPAWHATHOI'0O METO/1A.

AHanusupoBaTh u
MOJEIUPOBATH Ha A3BIKE
F€OMETPUHU PEAIBHBIC CUTYaIUH,
CBSI3aHHBIEC BEKTOpamMu 51
KOOpAWHATaAMHU.

HccnenoBath mOCTPOCHHBIE
MOJENIA, B TOM UYHCIE MU C
VCIIOJIb30BAHUEM anmnapara
anreOphl.

Hcnonb3oBaTh
KOMITBIOTEPHBIEC IPOTPAMMBI.

3HAKOMMTBCS C UCTOPUEH
pa3BUTHUSI MATEMATUKH.

Ctpouts ceueHusl.

Pemrate
CTEPEOMETPUUECKHE 3a/aud Ha
JI0Ka3aTEIbCTBO MATEMATUYECKUX
OTHOIICHMH, HaXxO0KICHUE
r€OMETPUYECKUX BEJIUYUH (JJIUH,
YTJIOB, TUIOIIA/IeH, 00bEMOB).

Hcnonp3oBaTh pu
pelIeHNH CTEPEOMETPHUUECKUX
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3a/1a4 TUIAHUMETpUYECKUe (PaKThI
Y METOJIBL.

[IpoBoUTH JIOTUYECKU
KOPPEKTHBIE JI0KAa3aTeIbHbIC
pacCyXJI€HusT TMpPU  PELICHUU
CTEPEOMETPUUECKUX 3a/1a4.

CpaBHUBATH "
aHAJIM3UPOBATH peanbHbIe
CUTYalluu u BBISIBIISITH

BO3MOKHOCTb €€ MOJICIIMPOBAHUS
Ha SI3bIKE TEOMETPUU

MogaenupoBars peanbHYIO
CUTYaIMIO Ha SI3bIKE T€OMETPUU U
HCCIIEI0BATh MTOCTPOCHHBIE
MOJIEIA, B TOM YHCJIE MU C
MCIIOJIb30BAHUEM arnrapara
anreopsbl.

Hcnonp3oBaTh
KOMITBIOTEPHBIE TTPOTPAMMBI MPH
peLIeHNH 3a7a4.

CB00OOIHO OIepupOBaTh
MIOHATHSIMH: 00BEM Tella, 00bEM
MPSMOYTOJIBHOTO
napajieNenunea.

DopMyJIMPOBATH OCHOBHBIE
CBOMCTBa OOBEMOB.

Jloka3piBaTh TEOpEMY 00
00BEMe IPSIMOYTOJILHOTO
napajuiesienunesaa, ClIeICTBUS 13
HEE.

Pa3pes3aTe MHOTOTrpaHHUKY,
MEPEKJIAJIbIBATh YACTH.

Pematp
CTEPEOMETPUUECKHE 3a/1a4u,
CBA3aHHBIE C  BBIYUCIICHUEM
00BEMa IPSIMOYTOJIEHOTO
napajuiesienuneaa, Npu3Msbl.

CpaBHUBaThH u
aHAJIM3UPOBATH YTBEPXKACHUS C
LEIbI0 BBISBICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX

pPacCyKJICHUMN.
AHaJ'II/ISI/IPOBaTB n
MOJEIUPOBATh Ha S3BIKE

IrcoMCTpHM pCaJIbHBIC CUTYAIluH,
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CBSI3aHHBIC c 00BEMOM
IPSIMOYTOJIBLHOTO
napasuiesenuIie/a, TIPU3MBI,
MAPaMHUJIBI.

HccienoBath MOCTPOCHHBIC
MOJEIM, B TOM YHCIE U C

UCIIOJIb30BAHUEM amnrapara
anreOphl.
BeIiBOIUTH OCHOBHYIO

UHTErpajbHyl0  QopMyiy  uis
BBIYHCIICHUS 00BbEMOB TeIl.
Jloka3biBaTh TEOpPEMY 00
00BEME HAKIIOHHOM MPU3MBI Ha
IpUMeEpPE TPEYTOIHHON MPU3MBI U
JUTSI TIPOU3BOJILHOM TIPU3MBI.
Joxa3eiBaTh Teopemy: 00

00BEME MUPaMU/IBI,
dbopmMyIUpoBaTh CIEACTBUS W3
HEe: 00BbEM yCceu€HHOU
U PAMUJIBL.

BeiBonuth popmyny s
BBIYHUCIICHUS 00BEMOB yCeUEHHOM
MAPaAMHU/JIBI.

CBoOoaHO OTIEPUPOBATH
TOHATHSMU: WTAHIPAYECKAS
MOBEPXHOCTh, ITUIUH/IP.

N3yuath CIIOCOOBI
MOJTyYeHUS IAHAPUYIECKON
MOBEPXHOCTH, IIMINHAPA.

N3o0paxath UWIUHIP W
€ro CEYEHHUsI TIIOCKOCTBIO.

CB00OOIHO OTIepUpPOBAThH

MOHATHSIMMU: KOHHMYECKAas
IIOBEPXHOCTh, KOHYC, YCEUEHHBIN
KOHYC.

Nzyyatsb CHOCO0BI
IIOJTy4ECHUS KOHMYECKON

MOBEPXHOCTH, KOHYCAa.

N300paxkaTth KOHYC U €ro
CEUEHHS IIOCKOCTBIO,
MPOXOJAIIEH Yepe3 OCh, U
MJIOCKOCTBIO, MEPIEHAUKYIISIPHON
K OCH.

BreiBouTh opMysibl s
BBIYHCIIEHUS OOKOBOM U IOJHOU
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IIOBEPXHOCTEM TEJI BPALLICHUS.
Pematn
CTEPEOMETPUYECKHE 3aJ1a4H,
CBSI3aHHBIE C TEJIaMU BpaILICHUS,
HaxXOXXIECHHUEM IUIOIAAN OOKOBOMH

U MTOJIHOM IIOBEPXHOCTH,

MMOCTPOCHUEM CEUECHUI.
Hcnonp3oBaTh pu

pelieHnu 3a/a4y

IJIaHUMETpuueckue (akTel U
METOBI.

CpaBHUBAaTH u
AHATM3UPOBATH YTBEPKICHUSA C
LEJbI0  BBISBJICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX

PACCYXKICHUN.
AHanu3nupoBarb u
MOJIEIIUPOBATH Ha A3BIKE

TEOMETPUU PeabHbIE CUTYAIlUH,
CBA3aHHBIE C  KOHYCOM |
UJTUHIPOM.

HcenenoBath NOCTPOCHHBIE
MOJENH, B TOM YHUCIE U C
UCII0JIb30BaHUEM anmnapara
anreOphl.

AKTyanu3upoBaTh (HaKThl U
METO/IBI TUTAHUMETPUH,
pEJleBaHTHBIE TEME, MPOBOIAUTH
aHAJIOTUH.

CBoOoaHO OTIEPUPOBATH
NOHATUSAMU: cepa u 1map, HEHTP,
paauyc, muameTp cdepsl U mapa.

HccaenosaTh B3alMHOEC
pacIoyioKeHHe cdepsl u
MJIOCKOCTH.

DopMyIMpOBaThH
oTpe/ieTICHHe KacaTeJIbHOM
IJIOCKOCTH K cepe.

Jloka3pIBaTb TEOPEMBI O
CBOWCTBE 51 IIPU3HAKE
KacaTeJIbHOM IIJIOCKOCTH.

BreiBogute popmyny mis
BBIYUCJICHUS IUIOWAAU  Cepsl
yepes paauyc chepsl.

Pematp
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CTEPEOMETPUUECKHUE 3ajaum,
CBSI3aHHBIE CO CEepoil U mapom,
HaXO0KJICHUEM TUIOIIAU CPEPhI U
e€ 4acTel, HOCTPOCHUEM CEYEHUN
cdepsl U mapa.

AHanu3supoBaTh u
MOJIENTUPOBATh Ha SI3BIKE
Te€OMETPUU PealIbHbIE CUTYAIIUH,
CBsI3aHHBIE C IAPOM U chepoil.

Pewiats npoctele 3a1auu, B

KOTOPBIX burypupytor
KOMOMHALIUK TeJl BpAaLICHUs U
MHOI'OTPaHHUKOB.

Hcnons3oBaTh pu
pelIeHnn 3a1a4, CBA3aHHBIX CO
cepoit u apom,
IUIAHUMETPpUYECKHEe  (AaKTBl |
METOJBI.

Pematp
CTEpPEOMETPUUECKHE 3ajauu,

CBSI3aHHBIE C TEJIAMU BpAILICHUS,
IIOCTPOCHUEM  CEUYEHUH  Tel
BpallleHUsI, C KOMOMHALIUSIMU TEJ
BpAILICHUS U MHOTOTPAaHHUKOB.

[IpoBoguth JIOTUYECKU
KOPPEKTHBIE JI0Ka3aTEJIbHbIC
pacCyX IeHus TIpU  PEUICHUU
r€OMETPUUECKUX 3ajad,
CBSI3aHHBIX c
MEPIEHIUKYJISIPHOCTBIO
TIOCKOCTEH.

AHanu3upoBaTh u
MOJICJIUPOBAThH Ha SI3BIKE

TCOMCTPHH PCAJIbHBIC CUTYyallUU,

CBA3aHHBIC C MHOTI'OTpaHHUKAMM.
HCCJ’IGI{OB&TB IMOCTPOCHHELIC

MoACIM, B TOM YHCIC H C

HCITOJIb30BaHUEM ammapara
anreOphl.

CB00OOIHO OIepUpOBaTh
MMOHSTHSIMU: 00BEM Tela,

IUIOIIAAb TOBEPXHOCTH.

DopmMyIUPOBATH OCHOBHBIE
CBOICTBa OOBEMOB.

Jloka3bIBaTh TEOPEMBI: 00
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o0béMe muHHApPa; 00 00BEME
KOHYycCa.

BreiBoguTh GopMynbl s
BBIYUCJICHUS 00BhEMA YCEUEHHOTO
KOHYyCa.

HccnenoBath MOCTPOCHHBIC
MOJENM, B TOM UYHCIE H C

HUCIIOJIL30BAaHUEM armapara
anreOpHl.
3HaTh BO3MOKHOCTHU

penieHus 3a7a4 Ha OCTPOCHUE
LAPKYJIEM W  JIMHEUKOH, O
KJIACCHUYECKUX  HEpa3peIInMBbIX
3aj1ayax.

CB00OOIHO OIepUpOBaTh
MOHSATUSIMU: TIAPOBOM CETMEHT,
IapOBOM CIIOM, IAPOBOU CEKTOP,
OCHOBAHUE U BBICOTA CETMEHTA,
OCHOBAHHUE U BBICOTA IIAPOBOTO
CJIOS.

BeiBomuth GopmMynibl s
HaXO0XIeHUsI 00BEMOB IIAPOBOTO
CErMEHTa, MIApOBOTO  CEKTOpa,
10 IA CEephI.

Jloka3piBaTh TEOpEMy 00
o0BEMeE TIapa.

Pematp
CTepEOMETPUICCKHE 3aJa4u,
CBS3aHHbIE C O0O0BEMOM IIapa,
IapOBOT0 CErMEHTa, IIapOBOTO
CEKTOpa, IJIOMIA/IbI0 C(hEpHI.

CpaBHUBaThH u
aHAJM3UPOBATH YTBEPKJICHUS C
LEIBI0  BBISBICHUS JIOTHYECKU
KOPPEKTHBIX W HEKOPPEKTHBIX

PACCYXICHUN.
AHanu3upoBaTh 5
MOJEINPOBATH Ha A3BIKE

T€OMETPUHU PEaTbHBIC CUTYAITHH,
CBs3aHHBIE C OOBEMOM mIapa,
[IAPOBOTO CETMEHTA, IapOBOTO
CErMEHTa, IJI0IIA/IbI0 Cephl.

CBoOoaHO OTIEPUPOBATH
MOHATUEM: TIOJIOOHBIE TENa B
IPOCTPAHCTBE.
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Brraucisgte 00bEMEI TEII C

IIOMOIIBIO OIPEIEIIEHHOTO
WHTETpala.

Pematp
CTepeOMEeTpUIECKHE 3aJa4y,
CBSI3aHHBIE C COOTHOLICHUSIMHU
MEXIY IO AISIMU

MOBEPXHOCTEM HU  0OBEMamMu
MOJIOOHBIX TEI.

[IpoBoUTH JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeIbHbIC
pacCyXIeHusd TpU  PEIICHUU
r€OMETPUUECKUX 3ajady,
CBSI3aHHBIX C  BBIYUCIICHHEM
O0OBEMOB TE€I C  TIOMOIIBIO

OIPEAEIEHHOTO HWHTETpaa,
HaX0KJIECHUEM COOTHOILICHUSI
MEXITY IJIOIAISIMU

MOBEpXHOCTEM U oOBEMamu
MMOJOOHBIX TEII.

AHamu3upoBaTh u
MOJICITUPOBATh Ha S3BIKE
T€OMETPHH PEeaIbHBIC CUTYAIIHH,
CBsI3aHHBIE C¢ O00bBEMaMH H

MTOBEPXHOCTSIMU TelI, Ha
JI0Ka3aTeJIbCTBO u Ha
HaXO0XKIECHUE TCOMETPUIECCKUX
BEJIMYHH.

Pemath

CTEPEOMETPUUECKHE 3a/aud Ha
JI0Ka3aTeJIbCTBO MaTEMAaTUYECKHUX
OTHOILICHUH, HaXO0XJICHUEC
F€OMETPUYECKHUX BETUYMH (JJIVH,
yTJIOB, TUIOHIaieH, 00BEMOB).

Hcnonb3oBaTth pu
pereHnn CTEPEOMETPUIECKUX
3a]1a4 TUIAHUMETPUYECKUE (PAKTHI
U METOJIBI.

[IpoBoguth JIOTUYECKU
KOPPEKTHbIE JTI0Ka3aTeIbHbIe
paccyX IeHus TpU  PELICHHUU
CTEePEOMETPUYECKUX u
IUTAHUMETPUUYECKUX 3a/1a4.

CpaBHUBATH u
aHAJIM3UPOBATH peanbHbIe
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CUTYyaluU 17} BBISIBJISITH
BO3MOKHOCTb €€ MOAEIUPOBAHUSA
Ha A3bIKE TEOMETPHUH.

MopgenupoBaTth  peajgbHYIO
CUTYALIMIO HA SI3bIKE TEOMETPUU U
UCCIIEIOBATH MIOCTPOCHHBIE
MOJIETIA, B TOM YHCIIE U C
MCIIOJIb30BAHUEM anmnapara
anreopsbl.

Hcnonb3oBaTh
KOMITBIOTEPHBIE TPOTPAMMBbI [IPU
pelIeHuN 3a1ay.

[lonyyaTe  mpencTaBICHUE
0 reOMETpUHn KaK 0
pPa3BUBAIOLIEHCS HayKe,
UCCIIENYIOIIEN OKpY’KaroIuH
MHp, CBSI3aHHOW C  pEalbHbIMY
00BEKTaMH, MMOMOTaIOIIICH
pelINTh peajbHble  YKU3HECHHbIE

CUTyalluu O pOJIM CTCPCOMCTPUHA

B pa3BUTUHU COBPEMEHHBIX
UH)XEHEPHBIX M  KOMIIBIOTEPHBIX
TEXHOJIOTUH.

BEPOSJATHOCTDBb U CTATUCTUKA

Hcnonp30BaTh 1uarpaMmbl IlonHoTa [IpoBenen
Diinepa u BepOanbHOE OMKMCAHUE | TPOAEMOHCTPUPOBAHHBIX ue YCTHBIX
coObITMl  mpuU BBIITOJTHEHWH| 3HAHUU u YMEHUE OIIPOCOB,
ornepauuii HaJl COOBITUSIMHU. IIPUMEHSITh UX IpY| TUCbMEHHBIX
OueHuBaTh VU3MEHEHHNE BBINOJHEHUN KOHTPOJIbHBIX

BEPOSITHOCTEN COOBITUM MO MEpe | MPAKTUYECKUX 3aay.| pador.
HACTYIUICHUS IPYTUX COOBITUI B | BeimonHeHue
CIIy4aliHOM OIIBITE. IIPaKTUYECKUX  3a/1ad B

Pemarp 3amaun, B  TOM
YHCJIE C UCITOJIB30BAHUEM JIEpEBa
CIy4ailHOTO  OIbITA, dbopmyn
CIIOXKEHUS u YMHOKEHUS
BEPOATHOCTEM.

DopMyupoBaTh )51
JIOKa3bIBaTh KOMOMHATOPHBIE
(akThI.

Hcnonb3oBaTh IIPABUIIO
YMHOXEHHUS, U3YYCHHBIC
KOMOMHATOpPHBIE (OPMYJIbI I
HEPEYUCIICHUS HJIEMEHTOB
pa3IMyYHbIX MHOXECTB, B  TOM

COOTBCTCTBHUHU C 3aJaHHUCM.
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YHCJIC AJIEMEHTAPHBIX COOBITHIA B
CIIy4allHOM OIIBITE.

[Tonb3oBaThCs hopmysioil 1
TpeyroibHukoMm Ilackana s
OTIPEICIICHUS YUCIIA COUETAHUN.

[IpumeHsTH bopmyiy
OouHOMa HeroToHa ISt
npeoOpa3zoBaHusl BHIPAKECHHI.

Pa30OuBath CJIOKHBIE
HKCHEPUMEHTHI Ha  OTHEJIbHbBIC
UCIIBITAHUS.

PemaTe 3agaumn Ha nmouck
BEPOSITHOCTEH COOBITUI B CEPUU
WCTIBITAHUU JIO TIEPBOTO yCIIEXa U
B CEpUsX UCHBbITaHUU bepHyun,
a TaKXXe B OMNbITAX CO CIIyYallHbIM
BBIOOPOMHU3KOHEYHOM
COBOKYITHOCTH C
UCIIOJIb30BaHUEM
KOMOMHATOPHBIX (haKTOB U
dbopmyI1, B TOM YHUCIIE B XOJI€
MPAKTUYECKOM pabOTHI €
MIPUMEHEHUEM CTaHIaPTHBIX
byHKIIUA.

OcBanBaTbIOHATHS:
CIly4ailHasBEIMYMHA,
pacrpeeneHue, Tadnumna
pacnpeneneHus, iuarpamma

pacnpeneseHus.
Haxomuts 3HAYCHUA
CYMMBI u MIPOU3BENCHUS
CIIy4YaWHBIX BEJIIMYHUH.
Ctpouts OMHapHBIC

pacupeneneHus 10  ONMCAHUIO
COOBITHI B CIIy4ailHBIX OTIBITaX.
Crtpouth U pacno3HaBaTh
reOMETPUYECKOE U
OMHOMHAIIEHOE PACTIPEECIICHHUS.

Pematp 3a7a4u Ha
BBIYMCIICHUE  MAaTEeMaTUYECKOIO
OXKUJAHHUS.

CTpouTh COBMECTHBIE
pacnpeaeneHusl.

N3yuarts cBOMCTBA
MAaTEMAaTHYECKOTO 0KUIAHHUS.
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Pematp 3a71a4u c
MOMOILBIO U3yYEHHBIX CBOMCTB.

[To u3zydyeHHsIM hopmysiam
HaXOJIUTh MaTeMaTHYEeCKHe
OKUJIAaHUS CITyYalHBIX BETUYMH,
UMEIOIIUX TE€OMETPUYECKOE W
OMHOMMAIILHOE PACTIPE/ICIICHHS.

OcBauBaTth TIOHSTHS:
TUCTIEPCHS, CTaHJapTHOE
OTKJIOHEHHE CIIy4YalHOMN
BEJIMYUHBI.

Haxoaute nucnepcuto mno
pacupeneeHuro.

N3yyath CBOICTBA
JACTIEPCUU.

[To uzyyennsim popMyiiam
HaXOJUTh JTUCTIEPCUIO

OMHOMMAJILHOTO paclpe/ieieHus,
B TOM 4YHCIE B  XOJe
PAKTUYECKON paOOTHI.

Pa30bupath q0KazarenbcTBa
TEOPEM.

OcBauBath  BBIOOPOYHBIN
METOJ, HCCICIOBAaHUNA, B TOM
YuCJI€ B XOJ€ MPAKTUYECKON

paboTHI.
OcBauBarth OHATUS;
reHepabHas COBOKYITHOCTb,

BBIOOpKA, BEIOOPOYHOE CPE/IHEE U
BBIOOpOYHAs TUCTIEPCHSL.
BbruucnaTe  BEIOOpOUYHBIE
XapaKTepUCTHKU U HA UX OCHOBE
OIICHUBATH XapaKTePUCTUKH
IE€HEPaJIbHOU COBOKYITHOCTH.
OcBauBaTh MOHSTHUA:
CTaTHUCTHYECKasi TUIOTEe3a.
OneHuBath  BEPOSITHOCTH
COOBITHIA U TIPOBEPSATH
MPOCTEMIINE TUIIOTE3bl HA OCHOBE
BBHIOOPOUYHBIX JaHHBIX, B TOM
YUCJIE B XOJ€ MPAKTUYECKOU

paboTHL.

3HAKOMUTBLCS TIOHSATHSMH:
HeTpepbIBHAS ciyJaiHast
BCIIUYHMHA, HEMPEPhIBHOE
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pacrpeneneHue, byHKIMS
IUIOTHOCTH BEPOATHOCTH.

Haxomute  BeposATHOCTH
COOBITHI 1O JaHHOW (YHKUUU
MJIOTHOCTH.

3HAKOMUThLCS C
MMOHSTUSIMU: MMOKa3aTeIbHOC
pacrpeneseHue, HOPMaJIbHOE
pacrpeeieHue.

BreigensiTe 110 OIHMCAHHIO
CITy4alHbIE BEJIMYUHBI,
pacnpeieicHHbIe 10

MOKAa3aTeIbHOMY  3aKOHY, IO
HOPMAJIbHOMY 3aKOHY.

Pa36upats nmpumeps 3a1a4,
MIPUBOJAIINX K ITOKA3aTEIIbHOMY
pacipeieIeHUIO u K
HOPMaJIbHOMY pPaclpeieICHUIO.

BruimensiTe 110 OIIMCaHHIO
CIIy4YallHOT'O OIIbITAa BEJIMYMHBI,
paclpenesieHHbIE 10  3aKOHY
[IyaccoHa.

Pemarr 3amaun, B TOM
YUACJIE B XOAE NPAKTAUUYECKOU

paboThI C MIPUMEHEHUEM
CTaHJAPTHBIX byHKIUH
AIIEKTPOHHBIX TAOJIHII.

OcBauBaTh TTOHATHSA:
KOBapHalus, ko3 punreHT
KOppemsLuu, JMHEWHAas
3aBUCHUMOCTb.

OneHuBaTh XapakTep CBI3U
MEXKIY CIIy4aliHbIMU
BEJIMYMHAMM, UCXOA u3
MIPUPOBI JTAHHBIX u

BBIYHCIICHHBIX XapaKTEPUCTHK.

Hcnonp30BaTh quarpamMebl
pacceuBaHus ISl U300pakeHUs
COBMECTHOTO pacceuBaHUs
JTAHHBIX.

Haxoauth ko3P dunineHTs!
OCH TUarpaMMbl, B TOM YHUCJIE B
X0JIe MPAKTUYECKOW paboThI ¢
PUMEHEHUEM CTaHAapPTHBIX

(O YHKLIHIA.
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