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1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOT'PAMMBI YUEBHOW
JUCHUILIAHBI

[Iporpamma yueOHOM aucuummHbel OY/[. 03 Marematuka pa3zpaboraHa Ha
OCHOBE:

denepanbHOTO TOCYAapCTBEHHOTO O0pa30BAaTEIBHOTO CTaHAApTa CpPEIHEro
obmero oopasopanus (nainee — ®I'OC COO);

denepanbHON 00pa30BaTENbHON MPOTPAMMBI CPEIHETo 00IIero oOpa3zoBaHUs
(manee — ®OII COO);

benepaibHOrO TOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJApTa CPEIHETO
npodeccronansHoro obpaszoBanus (nanee — DPI'OC CIIO) 15.01.31 Macrtep
KOHTPOJIbHO-U3MEPUTEIHHBIX TPUOOPOB U ABTOMATHKH,

npuMepHod  pabouelt  mporpamMmbl  001IeoOpa3oBaTeNibHOW — yueOHOM
muciuuinasl OYJ[. 03 Martematuka (i npodecCHOHANBHBIX 00pa30BaTeNIbHbBIX
OpraHU3alui);

yueOHoro 1iana no npodeccuu 15.01.31 Macrep KOHTPOJIBHO-
MU3MEPUTEIBbHBIX TPUOOPOB U aBTOMATHKHU;

paboueii mporpammbl BocnuTaHus 1o npodeccun 15.01.31 Macrep
KOHTPOJIbHO-U3MEPUTENBHBIX TPHUOOPOB U aBTOMATHUKH,

[Iporpamma yueOnoi aucuurmummasl OYJl. 03 Marematuka pa3paboraHa B
cootBeTcTBUM ¢ KoHuenuueil npenomaBaHusi oOmeo0pa3oBaTEIbHbIX JUCHUIUIMH C
y4eTOM npodeccruoHanbHON HaIpaBJIEHHOCTU porpamm CpEIHETO
npodeccuoHanbHOro 00pa3oBaHUs, pealu3yeMblX Ha 0a3e OCHOBHOTO OOILEro
oOpa3oBaHMsl, YTBEP)KIECHHOW pacrnopsbkeHHeM MUHUCTepCTBa  MPOCBEIICHUS
Poccuiickoit ®enpepanuu ot  30.04.2021 Ne P-98, Ha oOCHOBaHMHM MHCbMa
JlemapTameHTa rocy1apCTBEHHON MOJUTHKU B cepe CpeTHEro NMpoPecCHOHATBHOTIO
oOpazoBanusi W mMpodhecCUOHATBHOTO OO0ydeHusT MUHHUCTEpCTBA TMPOCBEICHUS
Poccuiickoit ®@eneparuu ot 30.08.2021 Ne 05-1136 «O HampaBieHUH METOIUK
MIPETOIaBAHMS.

Conepxanue padoueit mporpammbl no auciumimae OY]l. 03 MaremaTtuka
pa3paboTaHO HA OCHOBE:

CUHXpoHM3auu obpazoBareNbHbIX pe3yiabTaTtoB GI'OC COO (JIUYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) 1 GI'OC CIIO (OK, IIK) ¢ yyetom npoduibHON
HarpaBieHHocTH mnpodeccun 15.01.31 Macrep KOHTPOJIbHO-U3MEPUTEIIBHBIX
MpUOOPOB U ABTOMATUKH;

UHTETpallMd MW TPEEMCTBEHHOCTU cojepxkanus no mnpeamery OV, 03
MareMatka ¥ cojaepkaHUsi y4eOHBIX IUCIUIUINH, TMPO(ECCHOHANBHBIX MOIYJIeH
dI'OC CIIO.

1.1. Mecto y4e0HOHl  JUCHUIUVIMHBI B  CTPYKType  OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI:

VYueOHas UCIATUIAHA OV/I. 03 Maremartunka M3y4aeTcs B
00111600pa30BaTEeIbHOM ITMKJIE OCHOBHOM 0Opa3oBaTEIbHON MPOTrpaMMbl CPETHETrO



npodeccuonanbHoro obpazoanus (manee — OOII CITO) mo mpodeccun 15.01.31
Macrtep KOHTPOJIbHO-U3MEPUTENBHBIX MPUOOPOB U aBTOMATHUKU Ha 0a3e OCHOBHOIO
o01ero oOpa3oBaHus ¢ MOJIYYCHHEM CPEIHETo 00111ero oopa3oBaHus.

Ha u3yuenue maucuumiuabel OY]J[. 03 Maremaruka no npodeccun 15.01.31
Macrep KOHTPOJBHO-HU3MEPUTEIBHBIX MPUOOPOB M aBTOMATUKU OTBOJIUTCS 238
JacOB B COOTBETCTBHHM ¢ Y4eOHBIM ImlaHoM 1o mpodeccun 15.01.31 Macrep
KOHTPOJIbHO-U3MEPUTENHHBIX IPUOOPOB U aBTOMATHKH.

B mnporpamMme TeopeTHYECKHME CBEICHUS JOTONHSIOTCS MPAKTHYCCKUMU
3aHSITUSMH B COOTBETCTBUHU C yueOHbIM IuiaHoM 1o npodeccun 15.01.31 Macrtep
KOHTPOJIbHO-U3MEPUTENHHBIX IPUOOPOB U aBTOMATHKH.

[Iporpamma coaepkUT TeMaTUYECKUIN TUIaH, OTPAKAIOIIUN KOJIMYECTBO YaCOB,
BBIJICJIIEMOE HA U3YUYECHHE pa3/iesioB U TeM B pamkax npeamera OY J1.03 MartemaTtuka

KonTtpons kauectBa ocBoeHusa npeamera OY .03 MaremaTuka npoBOJIUTCS B
MpOoIIeCcCe TEKYIIEro KOHTPOJIA U MTPOMEKYTOUHOM aTTeCTall|H.

Texymuii KOHTPOIb TPOBOJUTCS B MpeEJIesiax yueOHOTO BpEMEHU, OTBEJCHHOTO
Ha MpeAMET, KaK TPaJAUIMOHHBIMHU, TaK U WHHOBAIIMOHHBIMH METOJAaMH, BKJIIOUas
KOMITBIOTEPHOE  TeCTUpOBaHUE. Pe3ynpTaThl  KOHTPOJIS  yYMUTHIBAIOTCS  TIPH
MTOIBEICHUH UTOTOB TI0 TIPEMETY.

[TpomexxyTouHast aTTecTamnus MPOBOIUTCS B (pOpME MTUCHMEHHOTO SK3aMeHa 10
WUTOTaM M3y4YEHUS MPEAMETA.

1.2. Ileau u 3a7a4u Y4eOHOM TUCIMIINHBI

Peamuzanust mporpammbel  yueOHo# auctummummasl OY .03 Marematuka B
ctpykrype OOII CIIO HanpaBieHa Ha JOCTUKEHUE LIEJICH:

- (opMUpOBaHUE IEHTPAIBHBIX MATEeMATHUYECKUX MOHATUN (YHCIIO, BEJIMYMHA,
reomeTpudeckas ¢urypa, rnepeMeHHasi, BEpOsITHOCTb, (DYHKIIHSI), 00ECIIEUNBAIOIIUX
MPEEMCTBEHHOCTh W MEPCHEKTUBHOCTh  MaTeMaTH4YECKOro  0Opa3oBaHMs
oOyyJarommxcs;

- MOABEJEHUE OOYYAIOIIMXCS HAa JOCTYITHOM JJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTE€MAaTUKH U OKPY’KAIOIIEro MHUpa, MOHUMaHHE MaTEeMaTUKU Kak
Y4acTH OOIIEH KyJIbTyphl YEJIOBEUECTBA;

- pa3BUTHE HMHTEIUIEKTYAJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH OOydYarommxcs,
MMO3HABATEIILHONW  AKTUBHOCTHU,  HWCCJEAOBATEIbCKUX  YMEHHH, KPUTUYHOCTH
MBIIUICHUS, UHTEpECca K U3YUCHUIO MaTEeMaTHUKH;

- (¢opmupoBaHue (QYHKIIMOHATBLHOW MaTeMaTHYECKOW TIPaMOTHOCTH: yMEHUS
pacrio3HaBaTh MaTeMaTUUECKUE aCIEKThl B PEeaJIbHBIX )KU3HEHHBIX CUTYaIlUSIX U TIPU
M3YyUYCHUM JIPYTMX  Y4eOHBIX TMPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QopMynIupoBaTh WX Ha A3BIKE MaTEMaTUKU U CO37aBaTh
MaTeMaTUYeCKHe MOJICTH, TMPUMEHSITh OCBOCHHBIM MaTEeMaTHYECKWW armapar s
pEeIIeHUs] TMPaKTUKO-OPUEHTHUPOBAHHBIX 3a]lad, WHTEPIPETUPOBATh W OIEHUBATH
MOJTYyYEHHbIE PE3YIIbTATHI.

[enb OCBOCHHUA MpOrpaMMBbl y4e0HOTO paszzena «I'eomeTpus»
oOmeoOpazoBarelbHOE H  OOIMIEKYJIBTYPHOE pa3BUTHE OOYYAIOIIUXCS — 4Yepes
oOecrieyeHue BO3MOKHOCTH MPUOOPETEHUS M HCIOJIb30BAHUS CHUCTEMATHYECKHUX
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r€OMETPUYECKUX 3HAHMM M JIEUCTBUM, CHEHU(PUYHBIX T€OMETPUHU, BO3MOKHOCTU
YCHEIIHOTO TPOJOJKEHUs 00pa30oBaHWs MO CHEHUATBHOCTSM, HE CBSI3aHHBIM C
PUKJIAJHBIM HUCIIOJIb30BAHUEM I€OMETPHH.

Paznen «BeposTHOCTh M CTaTUCTHKa» MpeaHa3HAuYeH JUisi (POPMUPOBAHUS Y
00y4YaroIMXCsl CTATUCTUYECKON KyJIbTYypbl U IOHUMAHUS POJIU TEOPUU BEPOSATHOCTEU
KaK MaTeMaTHYEeCKOTO WHCTPYMEHTA JJI U3yUYCHHsI CITyYalHBIX COOBITHIA, BETMYUH H
nporueccos. [Ipu u3zyuenun paszjaena o0oramarOTCs NPeACTaBICHUS 00yJaIOMUXCs O
METOJIaX HUCCIIEIOBAHUS U3MEHUUBOTO MUPA, PA3BUBAETCS MIOHUMAHUE 3HAYUMOCTU U
OOIIIHOCTH MAaTEMATHUYECKUX METOJOB IO3HAHUS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI.

ConepxaHue Kypca HalpaBleHO Ha 3aKpeIyIeHWE 3HAaHUW, TOJNYYEHHBIX IPHU
M3Y4YeHUH Kypca OCHOBHOHM IIKOJbl M HAa Pa3BUTHE MPEACTABICHUNA O CIy4YalHBIX
BEJIMYMHAX U B3aUMOCBS3SX MEXKAY HUMHU Ha BaKHBIX MPHUMEpPaX, CIOKEThI KOTOPBIX
MMOYEPIHYTHI U3 OKPYKAKOLIETO0 MUPA.

B cootBerctBumn ¢ IIOOIT COO copnepkaHue MporpamMmbl HAIpaBICHO Ha
JOCTHKEHHE CIEAYIOIINX 3a/]1a4:

-(opMHUPOBATH NPEJICTABIICHUS O COIIMATIBHBIX, KYJIbTYPHBIX U UCTOPUUECKHUX
(hakTOpax CTAHOBJICHUS] MAaTEMaTUKH;

-popMHUpOBaTH OCHOBBI JIOTHYECKOrO, AJITOPUTMUYECKOIO U MaTEMaTUYECKOTO
MBIIUICHUS;

-hopMUPOBATh YMEHUS IPUMEHSATH MOJYYCHHBIC 3HAHUS TTPU PEIICHUU
Pa3JIMYHBIX 3aJ]1a4, B TOM YHUCJe NpOo(ecCuoHaIbHbIX;

-(opMUpPOBaTH MPEACTABICHUS O MATEMATUKE KaK 4acTH 0OIleueI0BEYECKOM
KYJbTYpPbl, YHUBEPCAIBHOM SI3bIKE HAYKHU, [TO3BOJISIFOILIEM OINUCHIBATH U
M3y4aTh peajibHbIC MPOLECCHI U SIBJICHHUS.

B mpouecce ocBoenust qucturinael OY/[.03 MartemaTtnka y 00y4aromuxcs
[eJICHANPaBICHHO (OPMHUPYIOTCS yHHUBEpCalibHbIe yueOHbIe neicTBUA (Hayiee —
YY), Brxmouas  QopmMupoBaHHME  KOMIIETEHIIMA B  oOjmacTu  ydeOHO-
HCCIIEIOBATENIbCKON M TMPOEKTHOW JEATENbHOCTH, KOTOPbIE B CBOK OYEPEdb
00ecreunBalOT MPEEMCTBEHHOCTh (QopmupoBanusi o6mmx komneteHmuin OI'OC
CIIO.

dopMHpOBaHUE YV OPUEHTUPOBAHO Ha npodeccuoHabHOE
CaMOOTIpEIEICHHE 00YyYaIOIUXCsl, pa3BUTUE 0A30BbIX YNPABICHYECKUX YMEHUU MO
IJIAHUPOBAHUIO U TTPOCKTUPOBAHUIO CBOETO MPO(PECCHOHATHLHOTO Oy ayIIero.

1.3. OOmasi XapakTepucTUKa y4eOHOH TUCIIUTNIIMHBI

Huciunmuaa OY]1.03 MaremaTtnka uMeeT MEXIUCUUILUIMHAPHYIO CBSI3b C
npeaMeraMu o0I111e00pa30BaTEeIbHOTO M JUCHUILUIMHAME 001IenpodecCuoHaIbHOTO
nukia: «Texaudeckue uaMepeHus», «OCHOBBI 3JCKTPOTEXHUKH W DJICKTPOHUKNY,
«MOHTaX CpeJICTB aBTOMATH3AIUN.

Hucimmumuaa OY][.03 Marematnka WMEET MEXAUCHMIUIMHAPHYIO CBA3b C
yueOHOM JTUCLIUIUINHON «KimroueBrle KOMIIETEHLIUU npodeccuoHaay
001enpohecCHOHANTBHOTO IMKJIa B YacTH Pa3BUTUS MaTeMaTU4ecKow, (hPMHAHCOBOM,



YUTATEJILCKOM, €CTECTBEHHO - HAyYHOM I'PaMOTHOCTH, a Takke (POpMHUPOBAHUS OOIIMX
KOMIIETEHIIMI B cepe paboThl ¢ MHPOpMAIMEH, caMOOpraHu3aluy U CaMOYIpaBJIeHNs,
KOMMYHHKALIUH.

ConepxaHyue JUCHMIUIAHBI  HAlpaBJICHO HAa  JOCTYDKCHUE  JINYHOCTHBIX,
MeTarnpeIMETHBIX M TPEIMETHBIX Pe3yIbTaToB 00y4eHus, periameHTupoBaHHbIXx OI'OC
COO.

B mpodunbHyI0 COCTaBISIONIYIO MO JUCHUIUIMHE BXOIUT MPOQPECCHOHATBHO
OpPHEHTHPOBAHHOE COAEp)KaHUE, HeoOXoauMoe Uit (OPMUPOBAHUS y OOYUAIOLIHXCS
001X 1 MPO(HeCCHOHATBHBIX KOMIIETEHITHH.

B mensx moaroroBkm oOywaromuxcs K Oyaymed mpodeccHoHaTbHON
JESITENIbHOCTH NpU u3ydeHuu ydeOHoil mucrumuimHel OY]1.03 Martematrka oco0oe
BHUMAHHUE YyJENSIeTCsl MPUMEHEHUI0 MaTeMaTU4YECKUX 3HAHUN B MPO(eCcCUOHAIbHON
NEATEIIBHOCTH.

B mporpamme no gucuumimae OVY][.03 Maremaruka, peanusyeMoil mnpu
NOATOTOBKE  OOyyarommxcst 1o  npodeccusM, NpodUiIbHO-OPUEHTUPOBAHHOE
COJIEpKaHUE HAXOOUT OTpakeHHe B TeMax: «llapamienpbHOCTH NPSIMBIX U
IJI0CKOCTEW», «llepneHauKyIApHOCTh MPSAMBIX M IUIOCKOCTEW», «MHOrOrpaHHUKH.
OO0bemMbl MHOrOrpaHHUKOB», «Tena BpameHuda. OObEMBI U TMOBEPXHOCTH TEIN
BpaleHus», «I[I[pumMeHenne npon3BoIHOW.

1.4. Ilnanupyemblie pe3yabTaThl 0CBOCHHUS YUeOHOI TUCIUILINHE

B pamkax mporpammel yueOno¥ guciuiuimasl  OY /.03  Maremaruka
OoOy4aroIMUMHUCA OCBAMBAIOTCS JMYHOCTHBIC, METANpEeJAMETHbIE U TPEAMETHBIC
pe3yabTathl B cooTBeTcTBUM C TpeboBanusmu DI'OC cpennero o61iero
obpaszoBanus: muaHocTHBIC (JIP), Mmetanpenmernsie (MP), npeamernsie (I1P):

Koawbl ILnanupyemsble pe3yJbTaThl 0CBOCHHS Y4eOHON IMCHUINIMHBI BKJIOYAKOT:
pe3y/abTaTo
B

JInyHocTHBIE pe3yabTaThl (JIP)

JIP 01 c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMU OOYYaIOMIETOCs KaK aKTHUBHOTO U
OTBETCTBEHHOTO  4jieHa  pOCCHUHCKOro  oOmiecTBa,  MpPEJICTaBICHHE O
MaTeMaTHYeCKUX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
npoueayp TpakJaHCKoro oOmectBa (BbIOOpBI, ONPOCHI W IMp.), YMEHHE
B3aMMOJICIICTBOBATh C COLMAIbHBIMA HHCTUTYTAaMH B COOTBETCTBHM C HX
GYHKIMSIME ¥ Ha3HAYEHUEM.

JIP 02 c(hOpMUPOBAHHOCTh POCCHUUCKOW TPAXKTAHCKON WIACHTUYHOCTH, YBAXKEHUS K
MPONUIOMY U HACTOSIIEMY POCCUMCKON MATEMATHUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JIOCTHKEHHUSIM POCCUMCKUX MAaTEMATHKOB M POCCUHUCKON MaTeMaTUYECKOM IIKOJIbI,
K HWCIIOJB30BAaHUIO ATUX JOCTIKEHUW B JPYTUX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMHUKH.

JIP 03 OCO3HAHHE JIyXOBHBIX IIEHHOCTEH pOCCHIICKOr0 Hapoja; cHOpMHUPOBAHHOCTh
HPABCTBCHHOI'O CO3HAHUA, OTUYCCKOTIO IMOBCACHUA, CBA3AHHOI'O C MPAKTUYCCKUM
MPUMEHEHUEM JOCTMKEHH HAyKH M JI€ATEIbHOCTHIO YYEHOTO; OCO3HAHUE
JMYHOTO BKJIa/1a B IOCTPOEHUE YCTOHUMBOrO Oyyliero

JIP 04 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIOYAsl ICTETUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PeIIEHUH, PACCYXICHUHN; BOCTTPUUMYHBOCTh
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Koapl
pe3yabTarTo
B

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

K MATCMATHYCCKUM ACIICKTAM PA3JIMYHBIX BUAOB UCKYCCTBA

JIP 05

C(bOpMI/IpOBaHHOCTb YMCHHA NPUMCHATbL MATCMATHYCCKUC 3HAHHA B HMHTCPECAX
3I0POBOTO M 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY
3/10pOBbIO (340pPOBOE IMUTAaHUE, COATAHCUPOBAHHBIA PEXHUM 3aHATUN U OT/AbIXA,
perynspHas (u3HUECKas aKTHBHOCTh); (PU3UYECKOTO COBEPIICHCTBOBAHUS, MPH
3aHATUAX CHOpTI/IBHO-OSHOpOBHTGHBHOﬁ ACATCIIbHOCTBIO

JIP 06

TOTOBHOCTD K TPY/Y, OCO3HaHHE LIEHHOCTHU TPYI0JII00US; UHTEPEC K Pa3INUYHbIM
cdepam npodeccruoHaIbHON 1eATeIbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€
MPWIOKEHUSIMH, YMEHUE COBEPIIaTh OCO3HAHHBIN BHIOOP Oyayiei npodeccun u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIaHbI; TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMO0OpPa30BaHUIO HA MPOTSHKEHUHU BCei
YKU3HU; TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PELICHUU MPAKTUYECKUX 3a/1a4
MaTeMaTUYeCKOI HaNpaBICHHOCTH

JIP 07

c(hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, IOHUMaHHUE BIUSHUS COLIUAIBHO-
SKOHOMHYECKHX IPOIIECCOB Ha COCTOSIHUE TIPUPOAHON U COITUATBHOM CPEIbl,
OCO3HAHUE TJIO0ATBHOTIO XapaKkTepa KOJIOTMYECKUX Mpo0JIeM; OpUEHTAIUS Ha
MPUMEHEHNE MaTeMaTUYECKUX 3HAHUH /I PEIICHMS 3a71a4 B 001aCTH
OKpYKarollen cpe/ibl, IIIaHUPOBAHUE MOCTYMKOB U OLIEHKH UX BO3MOMHBIX
MOCIEACTBHM JJIsl OKPYXKAIOLIEH cpeibl

JIP 08

C(i)OpMI/IpOBaHHOCTb MHPOBO33pCHUS, COOTBCTCTBYOIICTI'O COBPEMCHHOMY YPOBHIO
Pa3BUTHA HAYKHU U O6H.I€CTB€HHOI>1 IMpaKTUKHU, IOHUMAHHUC MaTeMaTH4eCKOM HayKHu
Kak C(bepbl YeJIOBEUYECKON JACATCIIbHOCTH, 3TAaIlOB eé Pa3BUTHUA U 3BHAYUMOCTHU IJIA
Pa3BUTHA HUBUIIM3AlMHU; OBJIAACHUC A3BIKOM MATCMATUKH U MaTeMaTU4ecKoi
I(y.]'[LTypOfI KaK CpCACTBOM IMO3HAHHA MUPA; TOTOBHOCTb OCYIICCTBJIATD
IMPOCKTHYIO U UCCJICAOBATCILCKYIO JCATCIbHOCTD NHANBUAYAJIbHO U B T'PYIIIIC

MeTtanpeamMerHbie pe3yjabTarbl (MP)

MII

ITo3naBarensHBIe YV /]

bazoBrle Jornueckue neiicTBUSA

MIT 01

BBISBIISAITh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKNA MaTeMaTHUECKUX
00BEKTOB, MOHATUN, OTHOIIEHUH MEXAY MOHATUAMU; GOPMYIHPOBAThH
OTIpeieNIeHus TIOHATHIA; yCTaHABJIMBATh CYILIECTBEHHBIN MPU3HAK KilaccuuKanuy,
OCHOBaHHUS JJ1si 0000IEeHNsI ¥ CpaBHEHMsI, KPUTEPUH IPOBOIMMOI0 aHAIM3a

MII 02

BOCIIPUHUMATD, (l)OpMy.]'II/IpOBaTB 151 HpeO6pa30BBIBaTL CYKACHUA: YTBECPAUTCIIBHLIC
" OTPULATCIIbHBIC, CIMHUYHBIC, YaCTHBIC 1 06]1_[1/16‘; YCJIOBHBIC

MIT 03

BBIABJIATE MATCMATHYCCKUC 3dKOHOMCPHOCTH, B3aMMOCBA3U U NPOTHUBOPCHHUA B
(I)aKTaX, JaHHBIX, Ha6J'IIOIICHI/I$IX U YTBCPXKACHUAX; IPCAjIaraTb KpPUTCPUHU IJId
BBISIBJICHUSA 3aKOHOMepHOCTeI>'I n HpOTI/IBope‘-II/Iﬁ

MII 04

ACIaTb  BBIBOABI C  HCIOJIb30BAHUCM 3aKOHOB JIOTUKH, JAOCAYKTHUBHBIX U
HWHIAYKTUBHBIX YMOSaKJ]IO‘{CHI/Iﬁ, yMOSaKJIIO‘-ICHI/Iﬁ 110 aHaJIOT'nu

MII 05

IPOBOAMTH CaMOCTOSITENIBHO JOKAa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEP)KIECHUMN
(IpsiMBIE M OT MPOTHUBHOTO), BBICTPaUBaTh apryMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTpIpUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI

MII 06

BLI6I/IpaTL CII0co0 pelICHUA y‘-IC6HOI>i 3aga4du (CpaBHI/IBaTL HCCKOJIbKO BApUAHTOB
peuicHus, BLI6I/IpaTL HanOoee MOAXOIAIIUN  C y‘-IéTOM CaMOCTOATECIBHO
BBIJICJICHHBIX KpI/ITCpI/ICB)

BazoBble nccnenoBaTebLCKue NeHCTBUS

MII 07

UCMOJIb30BaTh BONPOCHI KAaK HCCIIEAOBATENbCKUH HMHCTPYMEHT IO3HAHHUS;
¢opMynupoBaTh  BONPOCHl,  (UKCHPYIOIIUWE  IMPOTUBOpEUHEe,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (pOpMHUPOBaTH THIOTE3y, apryMEHTHUPOBAThH
CBOIO MO3UIINI0, MHCHHE
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IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

MIT 08

HpOBOI[I/ITB CaMOCTOATCIBbHO CHHaHHpOBaHHBIfI 3KCHepI/IMeHT, HCCIICOAOBAHUEC 110
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTrO0 OObEKTa, SIBJICHUS, IMpoliecca,
BBISIBJICHUIO 3aBI/ICI/IM0CTeI\/JI MC)K,Z[y OGT:GKTaMI/I, SABJICHUAMU, HpOL[CCC&MI/I

MII 09

CaMOCTOSTENILHO  (popMynHpoBaTh OOOOIICHHMS ¥ BBIBOABI 10 pe3yJibTaTaM
OpOBEAEHHOTO  HAONIONEHUs, HUCCIEAOBaHMS, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyIbTaTOB, BEIBOJOB M 0000IIEHUH

MII10

IIPOrHO3UpPOBATHL BO3MOKHOC pPA3BUTHUC IIpOLECCAa, a TaKXKE BbIABHUIAaTb
MMPECAITI0JO0KEHUA O €T0 Pa3BUTUH B HOBBIX YCIIOBUAX

Pabota ¢ nuadpopmanueit

MII11

BBIABJIATD Z[G(I)I/IL[I/IT I/IH(i)OpMaI_[I/II/I, JaHHBIX, HGO6XOI[I/IMBIX IJI1 OTBCTA Ha BOIIPOC
W IJId pCIICHUA 3aaa4n

MII12

BI)I6I/IpaTI) I/IH(i)OpMaIII/IIO U3 HCTOYHHMKOB PA3JIMYHBIX THIIOB, AHAJINW3HUPOBATDH,
CUCTCMATU3UPOBATE U HHTCPIPECTUPOBATH I/IH(l)OpMaHI/IIO pPa3jIMuHbBIX BHUAOB H
dbopm npecTaBIeHUs

MITI13

CTPYKTYpUpOBaTh HWH(MOPMAIIIO, TPEACTABISATh €€ B pa3IMYHBIX (popmax,
WTIOCTPUPOBATH rpaduvecKu

MII14

OLICHUBATh HAAEKHOCTh MH(POPMAILIUHU 110 CAMOCTOSTENLHO C(HOPMYIHPOBAHHBIM
KpUTEpUIM

MK

KommyHukatusebie YV /I

OO01enue

MK 01

BOCIIPUHUMATb H q)OpMy.]'H/IpOBaTL CYKACHUA B COOTBECTCTBHUU C YCIIOBUAMH U
OeiIsAMHA O6H.[CHI/IH; SICHO, TOYHO, I'PaMOTHO BbIPAXKATb CBOKO TOYKY 3pCHUA B
YCTHBIX W INHUCBMCHHBIX TCKCTAX, AaBaTb IOJACHCHHUA 110 XOAY PCHICHUSA 3alavu,
KOMMCHTHUPOBATH HOJIy‘ICHHLIﬁ pe3yabTar

MK 02

B XOI€ 060y)K)IeHI/I5{ 3aaBaTb BOIIPOCHI TI0 CYLICCTBY O6CY)K,[[E[6MOI>1 TCMBI,
HpO6J’IeMH, pemaeMoﬁ 3aga4y, BbBICKAa3bIBaTbhb HWJACH, HANCICHHBIC Ha IIOUCK
pemieHus; COIIOCTABJIATH CBOHU CYXIACHUA C CYXIACHUAMH JPYIrux YYaCTHUKOB
Aauaiora, O6Hapy)KI/IBaTB pas3iinuue U CXOACTBO HOSHHHﬁ; B KOppCKTHOfI (bopMe
q)OpMy.]'II/IpOBaTB pa3HoryIaCus, CBOU BO3PAKCHUA

MK 03

NpPEACTaBIATh PE3YNbTaThl PEHICHUS 3a/JadyM, SKCIEPUMEHTa, HCCIeI0BaHUs,
IPOEKTa; CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
IIPE3CHTAlMHU U OCOOCHHOCTEN ayAUTOPUHU

CoTpyIHUUYECTBO

MK 04

MOHMMAaTh M WCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaTbHON
paboOThl TIpU pelIeHHH YYeOHBIX 3ajJa4, NPUHUMATh I[EIb COBMECTHOM
NEeSITeJIbHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThI, pachpeacisaTh
BUJBI Pa0OT, JIOTOBapUBaThCs, OOCYKAAaTh MPOIECC W PE3YyJIbTaT padOThI;
000011aTh MHEHUS HECKOJIBKUX JIFOEH

MK 05

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyxkIeHHs, OoOMeH MHEHUH,
«MO3TOBBI€ IITYPMbI» U UHBIE); BBIIOJHATH CBOI 4YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEUCTBHS C JPYTMMH WIE€HAMHU KOMAaHJbl, OLEHHBATh
Ka4eCcTBO CBOET0 BKJIaZa B OOILIMI MPOJYKT MO KPUTEPHSIM, CHOPMYITMPOBAHHBIM
YYaCTHHKAMHU B3aUMOJEHCTBUS

MP

Perynarusueie YV /|

Camoopranu3zanus

MP 01

COCTABJISITH TUTaH, aJITOPUTM PEIICHUS 3a7a91, BRIOUPATh CIIOCO0 PeIIeHuUs ¢
Y4ETOM HUMEIOIIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApHAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OpMaLIUU

CaMOKOHTpOJIb

MP 02

BJIaJACTh HaBBbIKaAMH M03HaBaTeILHOMI pe(bneKch KaK OCO3HaHHs COBCPIIACMBIX
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IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

pe3yJbTaTo
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NEHCTBUH M MBICTUTEIBHBIX IPOIECCOB, UX PE3yJbTAaTOB; BIAAETH CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U Pe3yNbTaTa PEILIEHUSI MaTEMaTHUECKON
3a/1a4u

MP 03 IPEABUACTh TPYIHOCTH, KOTOPBIE MOIYT BO3HHMKHYTH IIPH pPELICHUM 3a]a4H,
BHOCHUTb KOPPEKTHBBI B JIESITEIILHOCTb HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHbIX,
HAlJICHHBIX OIMMOOK, BBISIBICHHBIX TPYTHOCTEH

MP04 OLIEHUBAaTb COOTBETCTBHME pe3yibTaTa LI M YCIOBUSAM, OOBACHATH NPUYMHBI
JOCTHDKEHUS WIN HE JOCTH)KEHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOUTh OIINOKY,
JIaBaTh OLIEHKY NPHOOPETEHHOMY OIBITY

IIpenmeTHbie pe3yabTarsl 6a30Bblil (I1P)
Aaredpa

ITP 01

TP 01.1 OnepupoBaTh NOHATUAMU: PaLlMOHAIBHOE U ACUCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHAs U IeCATHYHAs 1POOb, IPOLICHTHI.

BeinonsATe apupmMeTryeckre onepannu ¢ palMoHaIbHbIMU U AEHCTBUTEIbHBIMU
YHCIIaMU.

IIP 01 2 BeinonHaTe npuOakEHHbIC BBIYUCIICHUS, MCTIONb3Ysl TIPABHUJIA OKPYTIICHH,
JIeJIaTh IPUKUAKY U OLIEHKY Pe3yiIbTaTa BEIYUCICHUH.
OnepupoBaTh MOHATUAMU: CTEIIEHb C LIETIBbIM I0Ka3aTesIeM; CTaHAapTHas hopma

1P 01.3 3allACU AEUCTBUTEIBHOIO YKCIIA, KOPEHb HATYPAJIBHOM CTENEHH; UCI0Ib30BaTh
HOIXOAALIYI0 (POPMY 3aIIUCH JCHCTBUTEIBHBIX YUCEN JUISl PEIICHHSI TPAKTUYECKUX
3aJa4 U IPEJCTaBICHNS JaHHBIX.

[P 01.4 OnepupoBaTh NOHATUAMU: CHHYC, KOCUHYC U TAHI'€HC IIPOU3BOJILHOTO YIJIa;
UCIOJIb30BaTh 3alMCh IPOM3BOJILHOIO YIJla uepe3 oOpaTHbIe
TPUTOHOMETPHUYECKHE (DYHKIIHH.

ITP 02

ITP 02.1 OnepupoBaTh MOHATUSAMH: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO; 1IEJI0€,
panMoHaIbHOE, UPPAlMOHATIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
YpaBHEHUE;

1P 02.2 BoinonHsATe mpeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U pelaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

I1P 02.3 BoinonHATe mpeobpazoBaHus LENbIX, PALMOHAIBHBIX U UPPallMOHAIbHBIX
BBIPQXEHUI U pelliaTh OCHOBHBIE TUIIBI LIENbIX, PALIMOHAIBHBIX U
UPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[P 02.4 [TpyuMeHATh ypaBHEHUS U HEPABEHCTBA AJIs PELLICHUSI MaTEMaTHUECKUX 3a7a4d U
3a]a4 U3 Pa3UYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

MonenupoBaTh pealibHble CUTYalluu Ha S3bIKE alreOphl, COCTABIISATH BhIPAKEHHUS,

IIp 02.5 YPaBHEHHs, HEPABEHCTBA 10 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOESHHBIE MOJIENH
C MCIIOJIb30BAaHHUEM armapara ajareopsl.

ITP 03

IIp 03.1 OnepupoBaTh NOHATUAMH: PYHKIIHS, CIIOCOOBI 3aJaHUs QYHKIIMH, 00JIaCTh
orpezieNieHUs] U MHOXECTBO 3HaYeHUI QpyHKIMHU, Tpaduk QyHKINH, B3AUMHO
oOpaTHble PYHKIIMH.

TP 03.2 OnepupoBaTh MOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKUNHU, HYIH (PYHKIINH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

TIP 03.3 Hcnonws3oBathk rpaduku GQyHKIUN A1 peLIEHUs] YpaBHEHHH.

Ctpoutb u untath rpaduky JTUHEHHON (YHKINH, KBaIPaTUUHON QYHKIINH,
CTENEHHON (YHKIIMU C LEJIBIM [TOKa3aTeIeM.

Hcnonb3oBath rpaduku GyHKIUN A1 UCCIEA0BaHUS TTPOLIECCOB U 3aBUCUMOCTEH
IPU PEUICHUH 3334 U3 IPYTUX YUYEeOHBIX IPEIMETOB U pealbHOM KU3HHU;
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IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

BBIpaKaTh (POPMYJIaMH 3aBUCUMOCTH MEXKIY BEIMYMHAMHU.

ITP 04

OHGpI/IpOBaTB INOHATHUAMMU: I10CJICAOBATCIIBHOCTD, apI/I(i)MeTI/I‘-IGCKaSI nu
reoMeTpHUYECKast IPOrPECCUHU.

OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBAIOIIAsl TEOMETPHUECKAs
nporpeccusi, cymma 6€CKOHEYHO yOBbIBAIOIICH F€OMETPHUECKOMN MPOTPECCHH.
3amaBaTh OCIEAOBATEIHFHOCTH PA3IMIHBIMU CIIOCOOAMHU.

Hcnonk30BaTh CBOMCTBA MOCIIEOBATEILHOCTEH U MPOTPECCUI JJISL PEIICHUS
pealTbHBIX 3a]1a4 MPUKJIAIHOTO XapaKTepa.

ITP 05

OHepI/IPOBaTB INOHATHUAMUK: MHOXKECTBO, OII€pallii HaJl MHOXXCCTBaMHU.
Hcmons3oBaTh TCOpCTI/IKO-MHO)KCCTBeHHHﬁ amnmnapar i1 OIrMcCaHusl pCaJlbHBIX
IMpoueccCcoB U HBHGHHﬁ, IIpU pCUICHUH 3aaa4 U3 APYyIrux y‘le6HHX npeaMETOB.
OHepI/IpOBaTB IMOHATHAMU: OIIPCACICHHUC, TCOPCMA, CIICACTBHUC, 1OKA3aTCIbCTBO.

ITP 06
ITP 06.1

ITP 06.2
ITP 06.3

OnepupoBaTh MOHATHSAMH: HaTypalbHOE, 1I€JI0€ YHCIIO; HUCIOJIb30BAaTh MPU3HAKU
JCTMMOCTH TICNIBIX YHCEJN, PAa3JIOKEHUE YHCIIa Ha MPOCThIE MHOXHUTEIH JUIS
pelLIeHHS 3a]1a4.

OnepupoBaTh MOHSATUEM: CTEIIEHB C PAllMOHATLHBIM [TOKA3aTEJIeM.

OnepupoBaTh MNOHATUAMHU: JIOTapudM UHUCIA, JECATUYHBIE W HATypajbHbIC
J0rapu(MBbI.

ITP 07
ITP 07.1

ITP 07.2

ITP 07.3
I1P 07.4

ITP 07.5

[TpuMeHsATH CBOMCTBA CTENEHH [T IPEOOPa30BaHUS BBIPAKEHUI; OIEPUPOBAThH
HOHSTHUAMM: I10Ka3aTE€IbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI
IIOKAa3aTeNbHbIX YPABHEHUH U HEPABEHCTB.

BoinonHsATe mpeoOpa3oBaHus BEIpaXKEHUH, COEPKALUX JTOTapU(PMBbL;
OIepUpPOBATh MOHATUSIMU: JOrapu(pMUUEcCKOe YpaBHEHHE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ THUIIbI JIOTAPU(PMHUUECKUX YPaBHEHHUI U HEPABEHCTB.

Haxoauts pemenus npocTennx TPUrOHOMETPUYECKNX HEPABEHCTB.
OnepupoBaTh MNOHATUSIMMU: CHUCTEMA JIMHEWHBIX YpaBHEHHM U €€ pelieHue;
HCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHM JUJISl PEILICHUS IPAKTUYECKUX 3a1a4.
Haxonute pelieHus NpOCTEHIIMX CUCTEM U COBOKYIIHOCTEH palUOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MozenupoBaTh peajbHbIE CUTYAI[MH Ha SI3bIKE alreOphl, COCTABIATH BBIPAKECHHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBI II0 YCJIOBHMIO 3aJadd, MCCIEI0BATh
IIOCTPOCHHBIE MOJIENU C MCIIOJB30BAaHUEM almapara aareopsl.

ITP 08
ITP 08.1

ITP 08.2

ITP 08.3

OnepupoBatb MOHSTUSIMHU: nepuoanyYecKast byHKIMS, MIPOMEXYTKH
MOHOTOHHOCTH (YHKIUH, TOYKH OKCTpeMyMma (QYHKIMH, HauOoybliee U
HauMEHbIlIee 3HAuYeHUA (QYHKIMM Ha NPOMEXKYTKE; HCIONb30BaTh HX IS
uccieoBaHus PYHKINU, 3aJaHHOU IpaduKOM.

OnepupoBaTh MNOHATUSIMHU: TpadUKU MOKa3aTENbHOM, JjorapudMuyecko u
TPUTOHOMETPHUUECKUX (YHKIMI; H300pakaTb UX Ha KOOPAMHATHOM IJIOCKOCTU U
MCIIOJIb30BATh JJIsl PELLIEHUS] YPaBHEHHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKH JMHEWHBIX YpPaBHEHHH U
MCIIOJIb30BATh UX JUIS PEIIEHUs] CUCTEMBbI JINHEHHBIX ypaBHEHUI.

Hcnonb3oBath rpaduky GyHKITUN 7151 HCCIIEOBAHUS TIPOIIECCOB M 3aBUCUMOCTEH
U3 IPYTUX y4eOHbIX TUCIUILIMH.
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IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

ITP 09
ITP 09.1

ITP 09.2

ITP 09.3

OnepupoBaTh NOHATHUSAMH: HENpepbiBHAas (YHKIMA;, NPOM3BOAHAS (YHKINU;
UCIIOJIb30BaTh TE€OMETPUYECKHUNA U (PU3NUECKUN CMBICT TIPOU3BOIHON IS PELICHUS
3az1a4.

Haxoaute mnpou3BOAHBIE 3IIEMEHTAPHBIX (YHKUIWN, BBIUUCIATH IMPOU3BOIHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh MPOU3BOIHYIO Uil MCCIENOBaHHUS (PYHKIIMM Ha MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOCHHIO TPA(HKOB.
Hcnonb3oBaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIYYIIEro pELICHHS B
IIPUKJIAHBIX, B TOM YUCJIE COLUAIBHO-D)KOHOMUYECKUX, 3aa4ax.

OnepupoBaTb  NOHATHSAMM:  II€pBOOOpa3Hass W MHTErpajl;  IOHUMATh
FEOMETPUUECKUN U (PU3UYECKUI CMBICI UHTErpaa.

Haxoaute mepBoOOpa3HbIe 3IEMEHTApHBIX (PYHKIWH; BBIYUCIATH HHTErPAN IO
dbopmyne Herorona—JleitOuuiia.

Pemwlate npukinagHele 3agadd, B TOM 4YHUCJIE COLMAJIbHO-D)KOHOMHYECKOTO H
(uU3NYECKOro XapakTepa, CpeACTBaMU MAaTEMaTUYECKOIO aHAIN3a.

I'eomerpus

ITP 10
ITP 10.1

ITP 10.2

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPU PEUICHUH
FeOMETPUUYECKHX 3a/1au.

OHGpI/IpOBaTI) IIOHATUAMUNU. HapaJIJICJII)HOCTI) n HepHCHI[I/IKy.HﬂpHOCTI) Hpi[MI)IX nu
IJIOCKOCTEH.

KnaccudumupoBarh B3aUMHOE paCHOJIOKEHUE TPSAMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.

ITP 11
IP 11.1

ITP 11.2

OnepupoBaTh NOHSTHUSMU: JIBYTPAaHHBIM Yroj, TpaHd ABYTPAHHOTO yria, pedpo
JBYTPAaHHOI'O yIJa; JIMHEWHBIA yroJ JBYIPAHHOIO YyIja; TpajycHas Mepa
JIBYTPaHHOI'O yTJa.

OnepupoBaTb MOHATUSAMHU: MHOTOTPAHHUK, BBINYKIBIM M HEBBITYKJIbBIN
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOIPAHHUK.
PacriozHaBaTh  OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (THMpaMuia; MpuU3Ma,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHHUKH, BBIOMpasi OCHOBAHUA I KJacCU(pUKAIIUU
(BBIIYKJIBIE W HEBBINYKJIbIE MHOTOTPAaHHUKH; IPaBWJIbHbBIE MHOTOTPaHHHKHU;
IpsIMble M HAKJIIOHHBIE TPU3MBI, TTapaslICIeIUIIE bl ).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4eHHE MHOTOTPaHHUKOB.
OOBSACHATH MPUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIONIB3YSI METOJ CJICIOB.

Ctpouth cedyeHHs MHOTOTPAaHHHUKOB METOJOM CJIE€JIOB, BBINOJIHSTH (BBIHOCHBIE)
IUIOCKHUE YEPTEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIyp: BHI CBEPXY, COOKY,
CHU3Y.

ITP 12
ITP 12.1

ITP 12.2

Pemate 3amaum Ha HaxXxoXXICHHUE reOMCTPHUYCCKUX BCJIWYHH 110 o6pa3uaM NN
AIropyuTMaM, MNOPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUEC MCTOABI IIPU PCIICHUU
CTAHAAPTHBIX MAaTCMATUYCCKUX 3aJla4 Ha BBIYHUCJIICHUC paCCTOHHI/Iﬁ MCKAY ABYMS
TOYKaMH, OT TOYKH 1O HpHMOfI, OT TOYKH OO0 IINIOCKOCTHU, MCKAY
CKPCIIUBAOINUMUCS ITPAMBIMHU.

Pemiate 3amaym Ha HaXO0XXICHHUE reOMCTPHUYCCKUX BCJIWYHH 110 o6pa3uaM NN
AIropyuT™MaM, MOPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOABI IIPpU PCIICHUU
CTaHJApPTHBIX MAaTEMAaTUYCCKUX 3aga4 Ha BBIYHCIICHUC YrJjioB MCKIY
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CKPELIMBAOIIMMHUCA IPAMBIMH, MEXAY IPSIMOM U  IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMU, IByTPAHHBIX YIJIOB.

[P 12.3 Bbraucnare o0bEMBI M IUIONIANM TMOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupamMpia) ¢ OpuMEHeHHeM (OpMyJ; BBIYUCIATH COOTHOIICHUS MEXIY
wiomaasIMH IIOBEPXHOCTEH, 00bEMaMH OJIOOHBIX MHOTOI'PAHHHUKOB.

ITP 13

ITP 13.1 OnepupoBaTh NOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

[P 13.2 W3Bnekatb, NpeoOpa3oBBIBATH W HMHTEPIPETUPOBATH  MHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (DUTYpaX, MPEICTABICHHYIO HA YepTeKax H
PUCYHKaxX.

P 13.3 [TpumensTp reomerpudeckue (akThl I PEHICHUS CTEPEOMETPHUYECKUX 3aad,
IIPEANOIAralOIMX HECKOJIBKO I1aroB pELICHHs, €CIM YCJIOBHS IPUMEHEHMS
3aJaHbl B IBHOH (opme.

ITP 14

I1P14.1 [IpumeHATH  mpoCTEMIIME  IPOrpaMMHBIE  CpeACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPYU PEILICHUN CTEPEOMETPUUECKUX 3aJau.

IIP 14.2 [TpuBOoIMTE IIpUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOAC U JKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHATH IOJIyYE€HHBIE 3HAHHWA Ha MPAKTUKE: aHAJIU3UPOBaThb peajlbHBIC
CUTyallud M TPUMEHATb H3Y4YCHHBIC IIOHATUS B IPOLECCE IOUCKA PELICHUS
MaTeMaTHYecKu C(HOpMYyIMPOBAHHOM MpOOJIEMbl, MOAEIUPOBATH pealibHbIE
CUTyallud Ha $A3bIKE TIE€OMETPHUM, HCCIEN0BaTh IIOCTPOEHHBIE MOJCIU C
UCIIOJIb30BAaHUEM T€OMETPHUUECKHMX MOHATHM W TeopeMm, ammapaTta anreOpsl;
pemiarb IMPaKTUYECKUE 3aJaud, CBSA3AHHBIE C HAXO0XKICHUEM I'E€OMETPUYECKHUX
BEIIUYMH.

ITP 15

ITP 15.1 OnepupoBaTh MOHATUAMH: IUIMHIPUYECKAs TOBEPXHOCTb, 00pa3yromue
LUIUHAPUYECKON TOBEPXHOCTH; IHIIMH/P; KOHUYECKas TIOBEPXHOCTb,
o0pa3yrolre KOHMYECKOH MOBEPXHOCTH, KOHYC; cepruieckas NOBEPXHOCTb.
PacnioznaBaTh Tena BpaueHus (LUIMHIDP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHUS TeJl BPALLEHHUS.

P 15.2 KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOH, OCHOBAHME LIAPOBOI0 CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOM CEKTOP.

TP 15.3 Boruucnare 00bEMBI 1 TUIOMIAAN TOBEPXHOCTEH TN BpallleHHsI, TeOMETPHUECKUX

TeJI C MPUMEHEHUEM (popMyi.
ITP 16

ITP 16.1 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIMCAaHHBIM B c(epy U OMHCAHHBIN
0KOJI0 cepsl; chepa, BHCaHHasi B MHOTOTPAHHUK MIIM TEJIO BPALICHHUS.

IIP 16.2 Bbuncnare COOTHOWIEHHST MEXIy IUIOIAASMU TOBEPXHOCTEH H oO0bEéMamu
NOJOOHBIX TeIl.

TP 16.3 N300paxkaTh u3ydyaemble (GUTYpPhI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbIMoNHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEYEHUS TeJl BPALICHUSI.
W3Bnekarb, HMHTEPIPETUPOBATH U  IMpeoOpa3oBbIBaTH  HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (DUTYpaX, MPEICTABICHHYIO Ha YepTexKax M
PUCYHKAX.

ITP 17 OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.
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Koanl
pe3yabTarTo
B

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

BreimoaaaTs Hef/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYMTAHHA BCKTOPOB U YMHOKCHHA
BEKTOpa Ha YMCII0, OOBACHATH, KAKUMHU CBOMCTBAMU OHHU 00JIAAAIOT.

IIpuMeHATh IpaBUIIO MapasuIeICIUIIEIA.

OHGpI/IpOBaTB MOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B HNPOCTPAHCTBE, BCKTODP,
MOJAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpA, YIOJ MEXIY
BEKTOPaMH, CKAIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxomute cyMMy BEKTOpPOB M NPOU3BEACHUE BEKTOpAa HA YUCIO, YrOJl MEXIY
BEKTOPAaMH, CKaJSIPHOE IPOM3BEICHUE, pPACKIA[bIBaTh BEKTOp IO JABYM
HCKOJUIMHCAPHBIM BCKTOPAM.

3a1aBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPAMHAT.

ITP 18
ITP 18.1

ITP 18.2

[TpumeHsTh reoMeTpuYecKre GaKThl s pEIISHHs CTEPEOMETPHUYECKIX 3a1a4,
IIPEANOIAralOIIMX HECKOJIBKO IIAaroB PEIEHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOH (opme.

Pewats npocreiimme reoMmeTpruIecKue 3a1a4d Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJA.

Pewrate 3a1aun Ha JOKA3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLLIEHNUN U HaX 0K ICHHE
F€OMETPUUECKUX BEIMYUH 110 o0pa3laM Win alropuTMam, MpUMEHsIsl U3BECTHBIE
METO/bI IIPU PELIEHUN CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

IIpuMeHATH MpoCTeMIIKEe IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a1a4.

ITP 19

[TprBOANTE MpUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB IT€OMETPUH B HCKYCCTBE.

[TpuMeHSATH MOTyYeHHbIE 3HaHUS Ha IPAKTUKE: aHAJIM3UPOBATh peaibHbIe
CUTYallU! U NIPUMEHATH U3yUEHHBIE TOHTHSI B IIPOLIECCE MIONCKA PEILICHUS
MaTeMaTHYeCKu CPOpPMyINPOBAHHOMN MPOOIEMbI, MOJETUPOBATh PeaIbHbIE
CUTYallU! Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh IOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM F€OMETPUYECKUX MTOHITUI U TEOpeM, armapara aareopsl;
pelaTh NPaKTUYECKHUE 3aJa41, CBA3aHHbBIE C HAXOKICHUEM F€OMETPUUECKHUX
BEJIMYMH.

BQPOHTHOCTL H CTATHCTHKA

ITP 20

Uurtarh U CTPOUTH TAOJIULIBI U JUATPAMMBI.
OnepupoBaTh MOHATUSAMHU: CpeaHee apudMeTHdyeckoe, MeAuaHa, HauOoJbIlee,
HauMEHbIlIee 3HaYeHHEe, pa3Max MacCHUBa YHCIOBBIX JIaHHBIX.

ITP 21

OnepupoBaTh NOHATUSAMHU: CIIyYalHBIM OSKCHEPUMEHT (ONBIT) W ciy4aiiHoe
coObITHE, 3JIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ) CIy4ailHOro OIbITa;
HAXOJHUTh BEPOSITHOCTHU B OIbBITaX C PABHOBO3MOKHBIMU CIIy4alHBIMU COOBITUSMU,
HaXOJUThb U CPAaBHHUBATh BEPOSITHOCTH COOBITUN B M3YUYEHHBIX CIy4YailHBIX
JKCIIEPUMEHTAX.

Haxomute u ¢GopMynupoBaTth COOBITHS: TEpecCeUYeHHEe W OOBEAMHEHUE JTaHHBIX
COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BAThCS
auarpaMmamMu Jiiepa u (GOPMYJION CIIOXKEHUS BEPOSTHOCTEH TNpPU PpElIeHUU
3ajad.

ITP 22

OHepI/IPOBaTI) IMOHATHUAMU: YCIOBHAsA BEPOATHOCTb, HC3aBUCHUMBIC CO6I)ITI/I$I;
HaxXOJIUTh BEPOATHOCTH C MOMOIIBIO MPaBHJIa YMHOXXECHHS, C MTOMOIIBIO JepeBa
CIIy4ailHOTO ONBITA.

[TprMeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEILICHUH 3a/1a4.

ITP 23

OnepupoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCUMBIE UCHBITAHUS, CEPHUS
UCIBITAaHUM, yCleX W HeyJauya; HAaXOAWUTh BEPOSITHOCTU COOBITHII B cepuu
HE3aBHCHUMBIX HCIIBITAHUN JI0 IEPBOTO yCIeXa; HAaXOJUTh BEPOSTHOCTH COOBITHI B
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Koawbl ILnanupyemMble pe3yJbTAThl 0CBOCHHS Y4eOHON THMCHUIIMHBI BKJIIOYAIOT:
pe3yJabTaTo
B

CepuM UCHbITaHUK bepHysum.

I1P 24 OnepupoBaTh MOHATUAMM: Cly4yailHas BEIUYMHA, PacIpellelIeHUE BEPOSATHOCTEM,
JuarpamMma pacipeIeneHus.
CpaBHUBaTh BEPOSITHOCTU 3HAYEHUH CIIy4allHON BEJIWYMHBI IO PACIPENEICHUIO
WU C IIOMOUIBIO JUArPAMM.

[P 25 OnepupoBarh MOHATHEM MaTEMAaTHYECKOTO OXHIAHUS; TPUBOIUTH MPUMEPHI, KaK
NPUMEHSETCd MaTeMaTUYeCKOe OKUJaHHe CIIy4ailHOM BENUYMHBI HaXOJUTh
MaTeMaTHYECKOE 0XKHUJIAHHE M0 TAHHOMY pacipeleIeHHIO.

I1P 26 HmeTh npescTaBiieHue 0 3aKOHE OOJIBIINX YHCE.
HmeTh npejcTaBlieHne 0 HOpMaJIbHOM paclpeesICHUH.

B npomecce ocBoenuss npeamera «Marematukay |y — 0O0yYaroluxcs
LEJICHANPABICHHO (OPMHUPYIOTCS YHUBEpCaAlbHbIE YyueOHbIE IEHCTBHS, BKJIOYAst
(hopMHUpOBaHNE KOMIIETEHIIMN 00yJaromuXxcsi B 00J1aCTH y4eOHO-UCCIeA0BATEIbCKOM
U TPOEKTHOW JEATEIbHOCTH, KOTOPbIE B CBOIO OYe€peIb OOECHEeUnBaIOT
MPEeMCTBEHHOCTh (hopmupoBanus oomux kommerenuui @I'OC CIIO.

Buabl yHuBepcajJbHbIX Y4eOHBIX Koasr | HaumenoBanune OK (B
aeHcTBUH OK coorBercTBUM ¢ ®T'OC CIIO) no
@rocC Coo npodeccun 15.01.31 Macrep

KOHTPOJIbHO-U3MePHUTEIbHbIX
npudOpPOB M aBTOMATHKH
[To3naBatenbHble yHHUBepcaiabHble yueOHble | OK 01 | BriGuparh criocoOsl penieHus 3agau

neiictBus (popMupoBaHre COOCTBEHHOM [TpodeccronanbHOM 1EATENEHOCTH
00pa3oBaTeNbHOI CTpaTeruu, CO3HATEIbHOE MPUMEHUTEIBHO K Pa3INuHbIM
(dbopmHpoBaHUEe 00pa30BaTEILHOIO 3aIPOCa) KOHTEKCTaM.

OK 02. | Ucnons3oBaTh

COBpPEMEHHBIE CPECTBA

MOKCKA, aHaJIn3a u
MHTEpHpeTanuy HHPOpMaIuy,

1 MTHPOPMAIMOHHBIE

TEXHOJIOTUH ISl BBITIOJTHEHUS
3aa4 npodeccruoHampHOM
NeSITETbHOCTH.

OK 04. | DddexTuBHO

B3aMMO/IeIICTBOBATh U pabOTaTh

B KOJUICKTHBE U KOMaH/IE.

OK 09. | [Tomp3oBarbest mpodeccnoHaTIbHOM
JOKYMEHTAITUEeH Ha TOCYy/1apCTBEHHOM
Y MTHOCTPAHHOM SI3BIKaX.

KoMMyHUKaTUBHBIE YHUBEPCAIBHBIE OK 04 | DddexTuBHO

yueOHbIe IelcTBUS (KOJIEKTUBHAS U B3aMMOJICHICTBOBAThH U pabOTaTh
WHAUBUAYaJIbHAS IS TEbHOCTD JUIs B KOJJIEKTHBE U KOMaHJIE.
pelieHus yueOHbIX, T03HABATENbHBIX, OK 05 | OcyiiecTBasATh YCTHYIO U
HCCJIEIOBATEIbCKUX, POCKTHBIX, MUCHbMEHHYI0O KOMMYHHKAIUIO
npodecCHOHATBHBIX 3a/1a4) Ha TOCYJJapCTBEHHOM SI3bIKE

Poccuiickoit denepanyu ¢
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y4eTOM OCOOCHHOCTEH.

OK 09 | [Tonp3oBatbest mpodeccnoHaIbHON
JIOKyMEHTaIuell Ha rocyAapCTBEHHOM
Y THOCTPAHHOM SI3bIKaX
PerynaruBHbie yHUBEpCalbHbIC YUCOHbBIC OK 01. | Beibupats crocoOsl
JeiicTBuA (Lienenoaaraiue, IIaHupoOBaHue, pelieHus 3a1au
PYKOBOJCTBO, KOHTPOJIb, KOPPEKLIHUS, npodeccuoHanbHOM
IIOCTPOEHNE UHAUBUIYAJIbHOMN JIESTEIIbBHOCTH IPUMEHUTEIBHO
00pa30BaTebHOI TPACKTOPHUN) K pa3jIM4HbIM KOHTEKCTaM.
OK 03. | IlnanupoBath U peanu30BbIBaTh

cobcTBeHHOE MPO(HEeCCHOHATBHOE
JMYHOCTHOE Pa3BUTHE,
NPEANPUHIMATEBCKYIO IeATEIILHOCTh
B ipodeccnoHanIbHOM chepe,
UCIIO0JIB30BaTh 3HAHUS 110 (PUHAHCOBOU
IPaMOTHOCTH B Pa3IMYHBIX
JKU3HCHHBIX CHTYaIUsX.

B umensx moaroroBku oOywaromuxcs K Oyaymed mnpodeccHoHanbHON

ACATCIIBHOCTU IIPU H3YUYCHHUHU y‘—IC6HOI>i JAUCHUITIINHBI

OY/J 03 MaremaTuka

3aKnaabiBaeTca ocHoBa s popmupoBanus [IK B pamkax peanuzauun OOIT CIIO

no mnpodeccun 15.01.31 Macrep
aBTOMATHUKH.

KOHTPOJBbHO-U3MCPUTCIIbHBIX HpI/I60p0B )51

Koasi IIK HaunmenoBanmue IIK (B coorBercTBHE ¢ ®T'OC CIIO no npodeccun

15.01.31 MacTep KOHTPOJIbHO-U3MEPHUTEJbHBIX NIPUOOPOB H

ABTOMATHKU

BobinosiHeHHEe MOHTaXKA leHﬁOpOB H JJICKTPUYECCKHUX CXE€M CUCTEM aBTOMATUKHU B
COOTBETCTBUH C TpeﬁoBal—[l/lﬂMl/l OXpPaHbI TPpyada u JKO0JIOrHYECKOii 0€30MacHOCTH

IIK 1.3 [Tpon3BoUT MOHTaX HPUOOPOB M AIIEKTPUUYECKHX CXEM DPA3JIUYHBIX CHUCTEM

AKOJIOTHYECKOM 0S30IacHOCTH.

aBTOMATHKH B COOTBETCTBUHU C 3aJjaHHEM C COOIIOJCHHEM TpeOOBaHMUI K KaueCTBY
BBITTOJIHEHHBIX paboT, TpeOOBaHUM OXpaHbl TpyJa, OEpe’xIIMBOTO MPOU3BOJICTBA U
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2. OBBEM YUEBHOM JUCHUIIJIMHBI U BUJIbl YYEBHOM PABOThHI

Bup yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 276
OcHoBHOe coepkaHue 238
BT. U..

TEOPETHYECKOE 00yUueHre 238
nabopaTopHbIe/IPAKTHUECKUE 3aHATUS HET
ITIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEP:KAHME

BT. U.:

TeopeTuyeckoe o0ydeHue 10
nabopaTopHbIe/IPAKTHUECKHUE 3aHATUS HET
IIpoMe:xyToyHasi arTecTanus (IK3aMeH) 6
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3. COIEP)KAHUE U TEMATHYECKOE IINIAHUPOBAHUE YYEBHOM JJUCIITUTTIMHBI
OV 03. MaremaTtuka

1 xypc (190 yacoB)

O0beMm Kon Kon
HanpasJienus
HaumenoBanue Conep:xanue yued0HOro MaTepuasa u popmsl B 00pa30BaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITAT L HOI
pa3/iesioB U TeM OPraHM3alNU IeSITeJIbHOCTH 00y4aloluXcst yacax pe3yJabTarta pe3yJabTarTa
®roc COO @®roc Crno pagoreI
Paznea 1. I'eomerpusi
Tema 1.1 Copnepxanue yueOHOro Marepuaina ) JIP 03,JIP 04, OK 02, TpynoBoe
AKCHOMBI 1 AKCHOMBI CTEPEOMETPHHU 1 JIP 06, JIP 08 OK 04, OK 09 BOCIIHTAHUE
CTCPCOMETPUM U UX 2 Cy1iecTBOBaHUE TIIIOCKOCTH, MPOXOAIIECH 1 MII 01, MII 06, JI106, JT 08
CIEACTBUA yepes JaHHYI0 TOUKY U IAHHYIO IPSIMYIO MII 13
3 [Tepeceuenne npsMON € INIOCKOCTBIO. MK 011, MK 02,
Cy1ecTBOBaHHE MJIOCKOCTH, MPOXOASIIEH 1 MP 02, MP 05,
qyepe3 TPH JTaHHBIE TOUKH [P 10, TIP 12.1,
4 Pazbuenue npocTpaHcTBa MIOCKOCTHIO HA /1BA 1 [P 13.3, 1P 18.1
TIOJTyITPOCTPAHCTBA
5 Pemenue 3a1a4 no reme «AKCHOMBI 1
CTEPEOMETPUH U UX CIEIACTBUS
Tema 1.2 CopepxaHue yaeOHOro MaTepuala 8
IMapaniaeabHoOCTH 6 [Ipu3Hak napaIeIbHOCTH NMPSMBIX 1
NPAMBIX U 7 [Ipu3Hak napayienbHOCTH NPSMOU U IUIOCKOCTH 1
IJI0CKOCTEN 8 IIpu3Hak napajnenbHOCTH IIIOCKOCTEN 1
9 CBoiicTBa MapajyIeIbHBIX TUIOCKOCTEH 1
10 N300pakeHre MpoCTpaHCTBEHHBIX (PUTYp Ha 1
TUTIOCKOCTH
11- Pemenue 3anau no teme «llapannensHoCTh 2
12 MPSIMBIX U MJIOCKOCTEN»
13 CamocrosarenbHas pabora Ne 1 o Teme 1
«[TapamrenbHOCTh MPSIMBIX U IMIIOCKOCTEN)
Paznea 2. Auredpa
Tema 2.1 CopepxaHue yaeOHOro MaTepuana 7 JIP 04, JIP 05, OK 02, TpynoBoe
JleiicTBUTEIbHBIE 14 ‘ [lenpie u parmoHaTbHBIC YUCTA 1 JIP 06, JIP 07 OK 04, OK 09 BOCITUTaHUE

17




O0BbeM Konx Kon
HanpasJjenust
HaumenoBanue Coaep:xkanue yueOHOro Mmatepuaina u GopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOIO BOCIITATeNLHO
pa3/iesioB U TeM OpraHH3aINH IesITeJILHOCTH 00y4a0IINXCsi yacax pe3yJabTara pe3yjabTara
®roC COO ®rOC CIO paborst
qucaa 15 JleiicTBUTEIbHBIC YKCTIA 1 MIT 05, MII 06, JI123,J126
16 BeckoHeuHO yObIBaIOLIas TeOMeTPUUECcKast 1 MK 01, MK 03,
nporpeccus MK 05,
17 ApupMeTuIecKrii KOPEeHb HATYpPaIbHOM 1 MP 03, MP 04
CTENEHH 1IP 01, IIP 04,
18 Crenenb ¢ palliOHATBHBIM U JIEHCTBUTEIBHBIM 1 1P 06.1, ITP 06.2
MoKa3aTessIMH
19- Pemenue ynpaxHeHuii no reme 2
20 «/lericTBUTEIbHBIC YUCITIA»
Pazpgea 3. I'eomerpust
Tema 3.1 Coneprkanue y4eOHOro MaTepuana 10 JIP 02, JIP 03, OK 01, OK 02, TpynoBoe
IHepnenaukyasipuocTs | 21 Ilepnen IUKyYIAPHOCTD NPAMBIX B IIPOCTPAHCTBE 1 JIPO4, JT 08, OK 04, OK 09 BOCIIUTAHHE
NPAMBIX U 22 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 1 MIT 01, MIIO 4, JI 06, J108
IVIOCKOCTEeH IDTOCKOCTH MII 06, MII 07,
23- [TepnienuKysip ¥ HaKJIOHHAS 2 MIT 09, MIT 13
24 MK 02, MK 03,
= MK 05,
25 Teopema o TpEX MepHeHAUKYISIPax 1 MP 01, MP 05,
26 [Tpu3Hak neprneHIuKyIIpHOCTH TIOCKOCTEH 1 1P 10, TIP 12.1.
27 PaccTosiHue Mexny CKpenmBarOIMMHUCS 1 ITP 17, TIP 18.2,
MPSIMBIMH 1P 14
28- Pemenue 3agau o reme 2
29 «[TepneHIUKYIIPHOCTD MPSIMBIX U TUIOCKOCTEH»
30 CamocrositenbHas padota Ne 2 1
o TeMe «I[lepneHAuKyaIpHOCTh MPSIMBIX U
TTIOCKOCTEM
Tema 3.2 Coneprxanue yueOHOro MaTepuaa 9 K 1.3
JexapToBbl 31 BBenenue nexapToBbIX KOOPJIMHAT B 1
KOOPIAMHATHI U MIPOCTPAHCTBE
BCKTOPBI B 32 PaccrositHre Mex Ty ToukaMu 1
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O0BbeM Konx Kon
HanpasJjenust
HaumenoBanue Conep:xanue yued0HOro MaTepuasa u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITATeNLHO
pa3/iesioB U TeM OPraHM3alNH 1eSITeJIbHOCTH 00y4aloluXcst yacax pe3yJabTarta pe3yJabTarTa
®rocC COo ®roc Cro padorer
NMPOCTPAHCTBE 33 KoopaunaTsl cepeinHbl 0Tpe3Ka 1
34 Yron Mexay CKpeuuBarOIUMUCS PAMbIMHU, 1
MEXy IPSIMOM U INIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMHU.
35 BekTopsl B mpocTpaHcTBE 1
36 JleficTBUS HaJl BEKTOPAMHU B IMPOCTPAHCTBE 1
37- Pemenue 3anau no teme «JlekapToBsl 2
38 KOOP/AMHATBI U BEKTOPBI B IPOCTPAHCTBE»
39 CamocrosTensHas padora Ne3 o Teme 1
«JlexapTOBBI KOOPJMHATHI U BEKTOPHI B
IIPOCTPAHCTBE»
Pa3nean 4. Auredpa
Tema 4.1 Coneprkanue y4eOHOro MaTepuana 14 JIP 04, JIP 06, OK 02, TpynoBoe
Tpuronomerpudeckue | 40 Pannannas Mepa yrima. OnpezeneHue CHHyca, 1 MII 01, MII 03, OK 04, OK 09 BOCIIUTaHUE
¢dopmyiibl U pyHKUKH KOCHHYCA, TAHT€HCA, KOTAHIe€HCa. 3HAKU MII 05, MII 06, JI 06, J108
CHHYCa, KOCHHYCa, TAHT€HCa, KOTAaHT€HCa MII 08, MII 12,
41- TpuroHomeTpruyeckue TOXKIeCTBA 2 MIT 14.
42 MK 03, MK 04,
43- @DOpMyITBI CITOKEHUS 2 MK 05,
44 MP 01, MP 03,
45- Cymma u pa3zHocTh cuHycoB. Cymma 1 pa3HOCTb 2 MP 04,
46 KOCHHYCOB ITP 01.4, ITP 02.1,
47 CpoiicTBa QyHKIMH Y = COSX U e€ rpadux 1 1P 02.2, TIP 03,
48 CaoiicTBa QyHKIMH y = SINX 1 e€ rpaduk 1 1P 07.3
49 CaoiicTBa ¢pyHKuMHU y = tgx 1 e€ rpadux 1
50- Pemenue ynpaxHeHuii no reme 3
52 «Tpuronomerpuyeckre GopMyibl U QYHKIUN
53 Konrtponsnas pabora Ne 1 o Teme 1
«Tpuronomerpuueckre GopMyIbl U QYHKIUI)
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O0BbeM Konx Kon
HanpasJjenust
HaumenoBanue Conep:xanue yued0HOro MaTepuasa u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITATeNLHO
pa3eioB U TeM OpPraHu3aIuy 1eATeTbHOCTH 00yYaIOIMXCS yacax pe3yJibTaTa pe3yJbTara
®rocC COo ®roc Cro padorer
54 ‘ JuddepeHnrpoBaHHbIi 3a4eT 1
Tema 4.2 Cogepxanue yaeOHOTO MaTepuaa 14

Tpuronomerpuveckue | 55- OOpatHble TpUroHOMETpUYecKue PyHKINU 2

YPaBHEHHA 56
S7- VYpaBHeHUe cosx = a 2
58
59- VYpaBHeHHE Sinx = a 2
60
61- YpaBHeHHE tgX = a 2
62
63 Perrenne TpUrOHOMETPHUYECKUX YpaBHEHHH 1
64- [Ipumepsl perieHus NpocTEeRIINX 2
65 TPUTOHOMETPHYECKUX HEPABEHCTB
66- Pemenune ynpaxaeHnuit mo reme 2
67 «TpuUroHoMeTpuyecKre ypaBHECHH»
68 KontponsHas padota Ne 2 o Teme 1

«TpUTOHOMETPHUYECKHE YPAaBHEHHS
Tema 4.3 Coneprkanue y4eOHOro MaTepuana 14 IIP 09.1, TIP 09,2

IIpoussoxnas u eé 69 I[IpousBoaHas 1

reoMeTpu4ecKMii

CMBIC 70- [Tpou3BoaHas cTeneHHON (QyHKIHH 2
71
72- [IpaBuna nuddepeHpoBanus 3
74
75- [Ipou3BoiHast TPUTOHOMETPUYECKUX (PYHKIIMH 3
77
78- I'eomeTprueckuii cMbICI IPOU3BOAHOMN 2
79
80- Pemenue ynpaxuenuit mo teme «IIponsBogHas 2
81 U €€ reOMETPUYECKHUI CMBICID)
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O0BbeM Konx Kon
HanpasJjenust
HaumenoBanue Conep:xanue yued0HOro MaTepuasa u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITATeNLHO
pa3/iesioB U TeM OpraHH3aINH IesITeJILHOCTH 00y4a0IINXCsi yacax pe3yJabTara pe3yjabTara
®roC COO ®roC C1o padorer
82 Kontponbnas padota Ne3 no teme 1
«IIponsBosHas U €€ TEOMETPUYECKHUM CMBICII»
Tema 4.4 Cojepxanue yueOHOro MaTepuana 15 | [P 09.1, ITP 09,2,
IIpumeHnenne 83- Bo3spacranue u yobiBaHue GyHKIIHH 3 I1P 08.1
NPOU3BOIHOM K 85
HCCJIEIOBAHUIO 86- DKCTpeMyMbl PYHKIUU 2
byuxkumit 87
88- [IpuMeHeHne MPOU3BOTHOM K MTOCTPOSHUIO 2
89 rpaduKoB QyHKITHIA
90- Haubonpiiee 1 HanMeHblIee 3HAYCHUS 3
92 byHKIIUN
93- Pemenne ynpaxuenuii no reme «lIpumenenue 4
96 MIPOU3BOIHOM K UCCIICAOBAHUIO (PYHKITHIN»
97 KontponsHast pabota Ne4 o reme 1
«[TpumMeHeHme MPON3BOTHON K UCCIIETOBAHHIO
byHKIII
Tema 4.5 Copepxanue yaeOHOT0O MaTepuana 15 TIP 09.1, TIP 09.3
Hurerpan 98 [TepBooGpasHas 1
99- [TpaBuia HaXOXIEHHS IEPBOOOPA3HBIX 2
100
101- | [Inomaab KPUBOJIMHEHHON Tpaneuu u 2
102 | mHTErpan
103- | BeluncneHue HHTETPAIoB 2
104
105- | BeluncieHue mionaneil ¢ moMoOIbI0 3
107 | unTerpanos
108- | IIpumeHeHue MPOU3BOAHON U MHTETPasioB K 2
109 | pemreHUIO MPAKTUYECKUX 3a1a4
110- | Pemenwne ympakHeHHid 10 Teme «MHTETpam» 2
111
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O0BbeM Konx Kon
HanpasJjenust
HanmeHoBaHmne Coaep:xkanue yueOHOro Mmatepuaina u GopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOIO BOCIITATeNLHO
pa3ieioB U TeEM OPTaHU3aANNHU AeATEJIbHOCTH 00y IaAIOIIUXCS yacax pe3yJbTarTa pe3yJbTara 5
®Ir0oC COO ®I'OC CIIO paboThl

112 ‘ KontposnbHas padotaNe5 o reme «MHTErpaim 1
Pa3gen 5 I'eomerpus
Tema 5.1 Copepxanue yaeOHOT0O MaTepuaa 18 JIP04, JIPO6, JIP 08 | OK 01, OK 02, TpynoBoe
MHoOrorpaHHuKHM. MII 01, MII 02, OK 04, OK 09 BOCITMTaHIE
O0beMbI 113 MHororpaHHUKU 1 MIT 06, MII 08, [IK 1.3 JIP 06, JIP 08
MHOTOIPAHHUKOB MII 11, MII 12,

114- | ITpuzma 2 MIT 13

115 MK 01, MK 03,

116- | Ilapannenenunen 2 MK 05,

117 MP 01, MP 04,

118- | [Iupamuga. YceueHHas mupaMuia 2 ITP 11, TIP 12,

119 IIP 13.2, ITP 13.3

120 | IlpaBmiIbHBIE MHOTOTPAaHHHUKH 1 [1P 14, ITP 16,

121- | Pemenue 3a1au 1o teMe «MHOIOrpaHHUKH) 2 ITP 18.1, IIP 18.3,

122 ITP 19

123- | O6bem mapaienenumneaa 2

124

125 | O6beM mpu3Mbl 2

126- | O6beM nupamuIbI 2

127

128- | Pemenue 3ama4d no teme «O0OBLEMEBL 2

129 | MHOTOTPaHHUKOB

130 | KonTpomasHas padora Ne 6 1mo Teme 1

«MuororpanHukd. OObeMbI MHOTOTPaHHUKOB)»

Tema 5.2 Coneprkanne ydeOHOro MaTeprana 18 JIP 04, JIP 05, OK 02, Tpynosoe
Tesia Bpamenus. 131 | Hunwsmp 1 JIP 06 OK 04, OK 09 BOCIIMTAHUE
O0beMbI " 132 KQHyc_ VceueHHBIH KOHYC 1 MII 01, MII 02, JIP 06, JIP 08
NMOBEPXHOCTH TeJl 133 Iap. Chepa 1 MII 03, MII 06,
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O0BbeM

Konx

Kon

HanpasJjenust
HaumeHoBaHue Coaep:xkanue yueOHOro Mmatepuaina u GopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOIO BOCIITATeNLHO
pa3ieioB U TeEM OPTaHU3aANNHU AeATEJIbHOCTH 00y IaAIOIIUXCS yacax pe3yJbTarTa pe3yJbTara 5
®Ir0oC COO ®I'OC CIIO paboThl
BpallleHUust 134 Pemenue 3agau no reme «Tena BpameHus» 1 MIT 08, MII 13,
MK 02, MK 03,
135- | O6bem nunuHIpa 2 MK 04,
136 MP 01, MP 02,
137- | O6bem KoHyca 2 MP 03, MP 04
138 [P 13.2, I1P 13.3,
139- | O6bem mapa u ero gyacrei 2 [P 14, TP 15,
140 IIP 16, ITP 19
141- | [1nomaas MOBEPXHOCTH IIUIMH/IPA 2
142
143- | [1nomaap MOBEpXHOCTU KOHYCA 2
144
145- | [Inowans chepsl 2
146
147 Pemenue 3amad mo reme «O0OBEMBI U 1
MMOBEPXHOCTH TEJI BPAIICHUSDY
148 | KonTponpHas padora Ne7 o teme «Tena 1
BpaieHus. O0beMbl 1 TOBEPXHOCTH TeI
BpAIICHUS
Pa3neu 6 Auredpa
Tema 6.1 Coneprkanue y4eOHOro MaTepuana 16 JIP04, JIP 06, JIPO8 | OK 02, TpynoBoe
Ioxka3arenbHasi 149- [ TlpocTeifiye rnokasaTebHbIE YPaBHEHHS 2 MII 02, MII 03, OK 04, OK 09 BOCIIUTAHHE
byHKIHS 150 MII 04, MII 06, J106, J108
151- | Iloka3arenbHble ypaBHEHHS 3 MII 09, MII 14
153 MK 02, MK 03,
122- [TokazaTenpHBIE HEPABEHCTBA 3 ﬁg 8 i’ 1\1\//[%( (;)45’
= ITP 07.1, IIP 08.2,
157- | IlpousBoaHas moka3aTeabHON QYHKIIUH 4 TIP 08.3
160 ’
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O0BbeM Konx Kon
HanpasJjenust
HaumenoBanue Conep:xanue yued0HOro MaTepuasa u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITATeNLHO
pa3eioB U TeM OpPraHu3aIuy 1eATeTbHOCTH 00yYaIOIMXCS yacax pe3yJibTaTa pe3yJbTara 5
®roc CO0 ®roc Crno paboTH
161- | Pemenue ynpaxHEHUM 110 TEME 3
163 | «Iloka3zarenbHas GyHKIHS»
164 | KouTponbHas padota Ne§ mo teme 1
«[TokazarenpHas GyHKIUSI»
Tema 6.2 Copnepxanue yueOHOro MaTepuana 16
Jlorapudmuueckasn P 06.3, ITP 07.2
GyHkumus 165- | Jlorapudmsr. CBoiicTBa torapudmoB 2 TP 08.2
166
167- | JlecsatuuHble U HATYpaIbHBIE JTOTapUPMBI 2
168
169- | Jlorapudmuueckas pyHKIuUs, €€ CBONCTBA U 3
171 | rpadux
172- | Jlorapupmudeckre ypaBHEHUS 3
174
175- | Jlorapupmudeckre HepaBeHCTBA 3
177
178- | Pemenue ynpaxHeHHI 10 TeMe 2
179 | «Jlorapudmudeckas GyHKIUSI»
180 | KonTpomnbHas padota Ne 4 1o Teme 1
«Jlorapudmuueckas GyHKIUA»
Pasnen 7 BeposSITHOCTB M CTATHCTHKA JIP 03, JIP 04, OK 02, Tpynosoe
Copnepkanue y4eOHOro MaTepuana 10 JIP 06, JIP 08, OK 04, OK 09 BOCITMTAHHUE
181 | [IpencraBieHue JaHHBIX U OMUCATEIbHAS 1 MII 01, MII 03, JI106, JI 08
CTaTUCTHKA MII 05,
182 | CiryyaiiHble ONBITHI M CIIy4aiiHbIE COOBITHS, 1 MK 02, MK 04,
OTIBITHI ¢ PABHOBO3MOYKHBIMH DJIEMEHTAPHBIMU MP 01, MP 02
183 | Omepauuu HaJ COOBITUSMU, CIIOKEHUE 1 1P 23, 1P 24
BEPOATHOCTEM
184 | YcioBHas BEpOSTHOCTS, IEPEBO CIYYAHHOTO 1
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O0BbeM Konx Kon
HanpasJjenust
HaumeHoBaHue Coaep:xkanue yueOHOro Mmatepuaina u GopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOIO BOCIITATeNLHO
pa3aeyioB U TeM OPraHM3anuHu JesiTeJIbHOCTH 00y4aomuXcst yacax pe3yjabTara pe3yjabTara
®roC COO ®rOC CIIO padoThl
ombITa, (hOpMyJia MOJTHON BEPOSITHOCTH U
HE3aBUCUMOCTH COOBITUM

185 | DneMeHThl KOMOMHATOPUKHU 1

186 Cepuu 1ocienoBaTeaIbHbIX UCIIBITAHUN 1

187 | CiyuaiiHble BETUYMHBI U pacTIpEICICHUS 1

188- | Pemenue 3anau 2

189

190 | CamocrostensHas pabota Ne5 1

Bcero: 190
2 kypc (48 yacoB)
Oobem Kona Kon
HanpasJienust
HaumenoBanmue Conep:xanue yuye0HOro marepuaja u Gpopmal B 00pa3oBaTe/iLHOIO | 00Pa30BaTEILHOIO BOCHHTATEdLHOI
pa3/1esioB U TeM OPraHU3alNHU AeATEeJIHLHOCTH 00yYaI0IIUXCS yacax pe3yJbTara pe3yJibTara
®rocC CO0 ®Ir'0C CIIO padoThI
Pazpea 1. Auredpa 10
Tema 1.1 Coneprkanne y4eOHOT0 MaTeprana JIP 04, JIP 06, JI 08 | OK 02, TpynoBoe
Crenennast ynkuus | 1-2 ‘ CrenenHas QyHKIHS, €8 CBOICTBA M rpaduk 1 MIIT 01, MII 02, OK 04, OK 09 BOCIIUTaHUE

25




O0BbeM

Konx

Kon

HanpasJjenust
HaumenoBanue Conep:xanue yued0HOro MaTepuasa u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO .
pa3/iesioB U TeM OpraHH3aINH IesITeJILHOCTH 00y4a0IINXCsi yacax pe3yJabTara pe3yjabTara BocHHTATCARHON
®roc COOo ®roc Cro paborer
3 PaBHOCHIIbHBIC ypaBHEHHS U HEPABEHCTBA 2 MII 04, MII 09 JIP 06, JIP 08
4-5 Wppanmonanbuble ypaBHEHHS 2 MK 01, MK 02,
6-7 UppanmonanbHbie HEpaBEHCTBA 2 MK 03, MK 05,
8-9 | Pemenue ynpaxxueHuii o reMe «CTeneHHas 5 MP 01, MP 03,
GyHKIM MP 04
10 CamocrosTensHas pabora Ne 1 o Teme ITP 02.3, ITP 03.3,
«CreneHHas QYHKIHA» 1 ITP 07.1
Pasnea 2. BeposiTHOCTH M CTaTHCTHKA 10 JIP 03, JIP 06 OK 02, TpynoBoe
CopepxaHue yaueOHOro MaTrepuana JIP 08, OK 04, OK 09 BOCITUTAHUE
11 MaremaTiuuecKoe OKUIaHNE CIydaiHOM 1 MII 01, MII 04, JIP 06, JIP 08
BEJIMYHHBI MII 12, MII 13,
12 Jlucrepcus U CTaHAAPTHOE OTKJIOHEHHUE 1 MII 14
CIIy4aiiHOM BEIMYMHBI MK 02, MK 06
13 3aKk0H GONBIIMX YUCE 1 MP 01, MP 04
14- HenpepriBHbIE CilydaliHbIE BETNYMHBI 2 1IP 21, TIP 26
15 (pactipenienieHus)
16 HopMmanbsHoe pacnipenenenust 1
17- [ToBTOpEeHME, 00001IEHNE U cUCTEMaTH3aLUs 3
19 3HaHUI
20 CamocrosrenbHas paborta Nel 1
Tema CopepxaHue y9eOHOT0 MaTrepuaa 28 JIP 03, JIP 04, OK 01, OK 02, Tpynosoe
Oo6o0maromee 21- Pemenne TpUroHoMeTpUUECKUX ypaBHEHUH U 2 JIP 06, JIP 08, OK 04, OK 09 BOCIIMTAHHE
NMOBTOpeHHE 22 HEPaBEHCTB MIT 01, MII 03, IIK 1.1, 11K 1.2, JIP 06, JIP 08
(moaroroBka K 23 [TapaienbHOCTh NPSAMBIX M INIOCKOCTEH B 1 MII 04, MII 06 1K 3.1, TIK 3.2
IK3aMeHY) npocTpancTBe. [lepneH MKy IAPHOCTD TPAMBIX MII 07, MII 11,
¥ TIIOCKOCTEH B IIPOCTPAHCTBE MK 02, MK 03,
24 [IpaBuia BEIYKMCICHNS IPOU3BOIHBIX 1 MKO5,
25- IIpumenenne npon3BoOJHON 2 MP 01, MP 02,
26 MP 03
27 JlexapTOBbI KOOPJIMHATBI U BEKTOPHI B 1 1P 01- ITP 26
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O0BbeM Konx Kon
HanpasJjenust
HaumenoBanue Conep:xanue yued0HOro MaTepuasa u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITATeNLHO
pa3eioB U TeM OpPraHu3aIuy 1eATeTbHOCTH 00yYaIOIMXCS yacax pe3yJibTaTa pe3yJbTara
®rocC COo ®roc Cro padorer
IPOCTPAaHCTBE
28 MHororpaHHUKH 1
29- OObeMbI MHOTOTPAaHHUKOB 2
30
31 ITepBoobOpasHas 1
32- HuTterpan 2
33
34 KopeHnb n —oii cTeneHu u ero CBOMCTBA. 1
CreneHsb ¢ pallMOHAJIBHBIM [T0OKA3aTEIEM

35 WppanmoHansHbie ypaBHEHUS 1
36 Temna BpamieHus 1
37- OOBEMBI M TIOBEPXHOCTH TeJT BPALLICHUS 2
38
39- [Toka3zaTenbHBIE ypaBHEHUS 2
40
41- ITokazarenbHbIE HEPABEHCTBA 2
42
43- Jlorapudmuyeckre ypaBHEHHS 2
44
45- Jlorapugmuueckue HepaBeHCTBa 2
46
47- HtoroBast KoHTpoJbHas padota Ne 5 2
48

Bcero: 48
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4. YCJIOBUSA PEAJIU3AIIUU TIPOT'PAMMBI YUEBHOM JJUCHIUTIOUHBI

TpebdoBanuss K MUHUMAJIbHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecTieYeHUI0

Peanm3amusi mporpamMmbl yueOHOW JAHCHUILIMHBI TpeOyeT Hamudusi Y4eOHOTO
KaOuHeTa

«MaremaTuka»

O6opynoBanne yueOHOTO KaOWHETA:

- TOCAJI0YHBIC MECTA MO KOJIMYECTBY 00YJaIONTUXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMIUTICKT Y4eOHO-HATJISITHBIX TTOCOOMIA;

- KOMIUICKT JIEKTPOHHBIX BUACOMATEPHUATIOB,;

- 3aJIaHUs AJI1 KOHTPOJIBHBIX paboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 3a1aHUS;

- MaTepHaJIbl K3aMCHA.

Texnuueckue cpeacTra 00ydeHUs:

- IEPCOHAIbHBINA KOMITBIOTED € JUIIEH3UOHHBIM TPOrPAMMHBIM 00ECIICUCHHUEM;

- TE€JICBU30D.

NudpopmanuonHoe odecredeHue 00y4eHust
(nepeuensv pexomenoyemvix yuedHvLx U30aHULL CO2NACHO HeOePanIbHOMY NEePEeUHIO YHeOHUKO
https://fpu.edu.ru , UuTepHeT-pecypcoB, JOMOIHUTEIBHOM JIUTEPATYPHI)

OCHOBHbBIE HCTOYHUKH

Jnsa npenonaBarenei
1.AnreOpa u Hauana matemaTudeckoro ananusa 10-11 kmaccer: yue6. st
o01eoOpaszoBar. opranu3anuii: 60a30Bbid U yriryoneHHsiid yposuau / 111, A. Anumos,
0. M. Konsrun u ap. — 3-e u3a. — M, : IIpocsemenne, 2023. — 463 c.
2. T'eometpus 10-11. A.B. IToropenos.-11 —e uzn.-M. : IIpocsemienue, 2019.-175 c.

JlOTIOJTHUTENbHBIE
1. AnreGpa u Havana ananu3a 10 knacc / Coct. A.H. Pypykun —M: BAKO, 2012-
112c.
2. Anrebpa u Havana ananmsa 11 kinacc Coct. A.H. Pypykun —M: BAKO, 2013-96c.
3. T'eomerpus 10 knacc / Coct. A.H. Pypykun. 2-e uza., nepepad.—M: BAKO, 2014-
96c.
4. T'eometpus 11 knacc knacc / Coct. A.H. Pypykun. 2-e u3zn., nepepad.—M: BAKO,
2014-96c¢.
5. AnrebOpa u Havana maTeMatuyeckoro ananusa 11kmace / JILA. Anekcanaposa; moa
pexn.
A.l'. MopakoBuu. — 4-e uzn. — M.: Muemo3suna, 2009.-100c.
6. Jucku: «OTKpbITass MaTEMaTHKa
«TpeHaxkep Mo MaTeMaTUKE
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« Anre0pa u Hauana aHanuza 10-11 kimace»
it cTyneHToB

1.Anrebpa ¥ Havajla MaTEMaTHMYECKOTO aHaJM3a 10-11 xmaccel:  yue0. TUIsL
00meobpaszoBar. opraHu3anuii: 6a30Bbii U yrayoiaeHHsi ypoau / 1. A. Amumos, 1O.
M. Konsrus u ap. — 3-¢ usn. — M, : [IpocBemenne, 2023. — 463 c.

2. T'eomerpus 10-11. A.B. IToropenos.-11 — u3n.-M. : IIpocBemenue, 2019.-175 c.

JlonoJIHUTeIbHbIE HCTOYHUKHU
HNuTepuerpecypcsr:
http://school-collection.edu.ru Eavinas komutekius mudpoBbIX 00pa30BaTeIbHBIX
pecypcoB
http://fcior.edu.ru denepanbHblii IEHTP HHPOPMALTMOHHO-00PA30BATEIBHBIX
pecypcoB
http://www.en.edu.ru EctecTBeHHOHayUHBII 00pa30BaTEIbHBIN TOPTAI
http://kvant.mccme.ru KBant: HayqHO-MIOMyJIAPHBIN (HU3HUKO-MaTEeMaTHUYECKUN
KypHaI
http://edu.km.ruO6pazoBatenbubie poekThl komnanuu "Kuput u Medoanit"
http://www.ucheba.comOO0pa3zoBaTenbHbIii opTan "Yueda"
http://www.en.edu.ru EctecTBeHHO-Hay4HBII 00pa30BaTEIbHBIN MOPTAI
http://www.edu.ru/moodle/ nemoBepcuu tectoB EI'D u 'MA
http://5ballov.com.ru nekuu, TeCThI, 3aHITHUSA, AJIsI IKOJIHHUKOB M YUUTEIEH
http://www.allmath.ru Allmath.ru — Bcs MaTemaTnka B 0THOM MeECTE
http://eqworld.ipmnet.ru EqWorld: Mup MaremaTHuecKuX ypaBHCHHIA
http://www.bymath.net Bcs snementapnas marematuka: CpenHsis MaTeMaTiHiecKkas
WHTEPHET-IITKOJIa
http://www.neive.by.ru I'eoMmeTpuueckuii mopTan
http://graphfunk.narod.ru I'paduxu dbyHkimii
http://zadachi.mccme.ru 3agauun o reoMeTpun: HHPOPMAIIMOHHO-TIOUCKOBASI
cucrema
http://www.math-on-line.com 3anumaTeapbHast MaTEMaTHKa — IIKOJbHUKAM
(omuMIIUaBI, UTPHI, KOHKYPCHI [0 MATEMATHKE)
http://www.problems.ru Uautepuet-npoekt "3anaun"
http://www.etudes.ru MaTemaTu4ecKkue 3THOIbI
http://www.zaba.ru MaTemaTuueckue OJMMITAA/IbI U OJIMMITUAIHBIC 3a]1a4H.
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

JUCHUIIIAHBI

HaumenoBanue o0pa3oBare/ibHbIX pe3yiabTaToB PI'OC
COO (nmpeametHble pe3yabratbl — [1P)

MeToabl OIEHKH

ITP 01. OnepupoBaTh NOHATUAMU: PALIMOHAIBHOE U
JNEHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS U JIECATUIHAS POOb,
MPOLIEHTHI.

BrmonusaTe apudmMernyeckue onepannu ¢ paliuoHaIbHBIMU U
JNEHCTBUTENbHBIMU YUCIIAMHU.

BoimonusaTe npubnnkEHHbIE BEIUMCICHHUS, UCIIONIB3YS IIPaBUiia
OKpYTJICHUS, IeJIaTh IPUKUIKY U OIICHKY pe3yJibTaTa
BBIYHCIICHUM.

OnepupoBaTh NOHATUSAMU: CTENEHB C LEIbIM [10KA3aTENEM;
cTa”aapTHasi popma 3amucH JeHCTBUTENBHOTO YKCIa, KOPEHb
HATYpaJIbHOM CTENEHHU; UCTIOIb30BaTh MOIXOIAIIYI0 (hOpMYy
3aMucy ACMCTBUTEIBHBIX YUCEI I PEIICHUS TPAKTHUECKUX
3a]a4 U IPEICTaBICHUS JaHHBIX.

OrniepupoBaTh NOHIATHUSAMU: CUHYC, KOCHHYC U TAHT'€HC
MIPOU3BOJIBHOTO YTIila; UCIOIb30BaTh 3aMCh MPOU3BOILHOTO
yria gyepe3 00paTHbIC TPUTOHOMETPUYECKHE (DYHKIIUN

ITP 02. OnepupoBaTh MOHATUAMU: TOXKJIECTBO, ypaBHEHHE,
HEPaBEHCTBO; 11€JI0€, PallHOHAIBHOE, UPPALIMOHATIBHOE
YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;
BoinonHsATe npeobpazoBaHusl TPUTOHOMETPUUYECKUX
BBIPQXXEHHI U peliaTh TPUTOHOMETPUUYECKUE YPABHEHHUSI.
BeinonHATe npeoOpa3oBaHMs LENbIX, pallHOHAIBHBIX U
MPPALMOHAIBHBIX BBIPAXKEHUN U peIIaTh OCHOBHBIE THUIIbI
LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

[TpyuMeHATh ypaBHEHNS U HEPABEHCTBA AJIS PELLICHUS
MaTeMaTHYeCKUX 3aa4 U 3ajjad U3 pa3IMuHbIX o0lacTell HayKu
U PEAIbHOU KU3HHU.

MonenupoBaTh peaibHble CUTYal[UH Ha A3bIKE aareopsl,
COCTaBJISITh BBIPAXKEHMSI, ypaBHEHN S, HEPABEHCTBA 10 YCIOBUIO
3aJjauy, UCCIIE0BATh IOCTPOEHHBIE MOJEIH C UCTIOIb30BAHUEM
anmnapara ajreOphl.

[TP 03. OnepupoBaTh MOHATHUAMU: QYHKITUS, CTOCOOBI 33 JaHHSI
¢byHKIMH, 006JaCTh ONpeIeIeHUs] 1 MHOKECTBO 3HAUCHHH
¢byHKIMH, rpaduk GYHKIMH, B3aUMHO OOpaTHbIE (PYHKIINU.
OmnepupoBaTh MOHATUSME: YETHOCT U HEYETHOCTH (DYHKIINH,
HYJU (QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.
Hcnonp3oBath rpaduku QyHKIUN 1)1 pellieHus] ypaBHEHUI.
Ctpoutb u untath rpaduKy TMHEHHON QYHKINH,
KBaJpaTUIHOW (DYHKIIMH, CTENIEHHON (QYHKITUH C TETTBIM
MIOKa3aTeJIeM.

Hcnonb3oBate rpaduku GyHKIMHA A1 HCCIeIOBAHUS
IPOLIECCOB U 3aBUCUMOCTEN IIPU PELIECHNH 33134 U3 IPYTrux
y4eOHBIX IPEMETOB U PEaTbHO KU3HU; BBIPAXKATh
(opMynaMu 3aBUCMOCTH MEXy BEITHMUYHMHAMHU.

OueHka pe3ynbTaToB YCTHBIX
OTBETOB,

peuieHus 3a1a4 (B TOM 4ucie
npo¢eCCUOHATBEHO
OPHEHTHPOBAHHBIX ),
KOHTPOJIbHBIX paloT, 3a1aHuit
9K3aMeHa
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ITP 04. OnepupoBaTh NOHATUIMU: MMOCIETOBATEIBHOCTD,
apudmMeTHuecKas u TeOMETPUUIECKas TIPOTPECCHH.
OnepupoBath MOHATUAMH: OECKOHEYHO YOBIBAIOIIIAS
reoMeTpHYecKasi Mporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOIIEH
F€OMETPUYECKON TPOTPECCUM.

3amaBaTh MOCIEAOBATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMHU.
Hcnonb30Bath CBOMCTBA MOCJIEIOBATEILHOCTEN U MPOrPECCUI
JUTSL pEIICHUS PealTbHBIX 337124 MPHUKJIATHOTO XapaKTepa.

ITP 05. OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIIUN HAl
MHO’KECTBaMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar 1yis
ONUCAHUs PEAbHBIX MPOLECCOB U SIBIICHUM, IPU PELICHUU
3a/1a4 U3 Ipyrux yueOHbIX NPEIMETOB.

OnepupoBaTh MOHATUSIMU: OIPeIeTICHIE, TEOpeMa, CIEACTBUE,
JI0Ka3aTeNbCTBO.

ITP 06. OnepupoBaTh NOHATUAMHU: HATypaJIbHOE, 1IEJI0€ YUCIIO;
UCIIOJIb30BaTh MPU3HAKY JICJIMMOCTH LIEIIbIX YHCET, PA3JI0KEHUE
YKClla Ha POCThIE MHOXKUTEIH JJIs PELLIEHUs 3ajau.
OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHAILHBIM
IIOKa3aTeJIeM.

OnepupoBaTb MOHATUAMMU: JIorapu(M YUCIIa, 1eCATUYHBIE U
HaTypaJbHbIE JOrapu(MBbI.

ITP 07. IIpuMeHATHh CBOMCTBA CTEIICHH JIJIs TPeoOpa3OBaHMS
BBIPAKEHUI; ONIEpUPOBATh MOHATUAMU: NTOKA3aTeJIbHOE
YpaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIbI
MIOKa3aTeJIbHbIX YPABHEHHUI U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHus BEIPAXKEHU, COEpPIKALUX
JorapugMmbl; ONEpUPOBATh MOHATHIMU: JIOTapupMuIeckoe
YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI
Jorapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxonuts penieHus NpoCcTeNIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEWHBIX YPAaBHEHUN U €€
pELICHUE; UCII0JIB30BATh CUCTEMY JINHEWHBIX YPABHEHUN IS
pELICHU IPAKTUYECKUX 3a/1ay.

Haxonuts penieHus npoCcTeNINX CUCTEM U COBOKYITHOCTEN
PalMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

MozenupoBaTh peajabHble CUTYallUl Ha S3bIKE aareopsl,
COCTAaBJISITh BBIPAYKECHHUSI, YDPABHEHUS, HEPABEHCTBA U CHCTEMBI
10 YCJIOBHIO 3a/1a4U, UCCIIENA0BATH IIOCTPOCHHBIE MOJCIIH C
MCIIOJIb30BAaHUEM amrapaTa ajareopsl.

TP 08. OmnepupoBaTh NOHATUAMU: NTEpHOANYECKas QYHKIUS,
MIPOMEKYTKH MOHOTOHHOCTH (YHKITMH, TOUKH SKCTpEMyMa
¢byHKIIMM, HanboJbIIee U HauMeHblllee 3Ha4eHUsI PyHKINU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JIJIS HCCleA0BaHUs (QYHKIUHY,
3aJJaHHO! IpaUKOM.

OnepupoBaTh NOHATUAME: TpapUKU OKA3aTENbHOM,
Jorapu(pMUUEcKoi 1 TPUTOHOMETPUUECKUX (YHKIIUI;
n300paxaTh UX Ha KOOPJAUHATHOM TUIOCKOCTH U UCTIOJIb30BaTh
JUISI peIlIeHUs] ypaBHEHUN 1 HEPABEHCTB.

N306paxaTh Ha KOOPJAUHATHON TUIOCKOCTH IpapUKH JIMHEHHBIX
YPaBHEHHUH U MCIOIb30BaTh UX ISl PEIICHUS CHCTEMBI
JIMHEWHBIX YpaBHEHUH.

Vcnonb3oBate rpaduku GyHKIMNA AJ1s HCCIeIOBAHUS
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MPOLIECCOB U 3aBUCHUMOCTEN U3 APYrUX YUeOHBIX TUCHUIUIMH.

ITP 09. OnepupoBaTh MOHATUSAMU: HETIPEPBIBHAS (QYHKITHS,
pou3BOIHAS (QYHKIIMH; UCIIOIb30BaTh F€OMETPUUECKUN U
buznyecKuit CMBICI MPOU3BOIHOM JIJISl pELIeHUs 3a/1a4.
HaxoauTb npou3BoiHbIE 31€MEHTAPHBIX (PYHKIIHA, BEIYUCIISTD
MIPOU3BOHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKIIHIA.
Hcnonp30BaTh TPOU3BOIHYIO I UCCIIEIOBAaHUS (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThI
HCCJIEIOBAHMSI K TIOCTPOEHUIO IpahuKOB.

Hcnonp30BaTh TPOU3BOIHYIO JUIS HAXOXKIACHHS HAWITYUILIETO
pelleHus B MPUKIAIHBIX, B TOM YHCJE COI[HAIbHO-
SKOHOMMYECKHUX, 3a/1a4ax.

OnepupoBarh NOHATUAMU: IIEpBOOOpa3Has U UHTETPal;
MOHUMATh FEOMETPUUECKUN U PUBNYECKUI CMBICIT UHTErpaa.
Haxoauts nepBooOpasHble 371eMEeHTapHbIX QYHKINH;
BBIUKCIIATH HHTErpan no ¢popmyne Hetorona—Jleitbuuna.
Pemats npukiaaHele 3a1a4u, B TOM YUCIIE COIIMANBHO-
SKOHOMMYECKOTO M (PU3UUECKOT0 XapaKTepa, CpeiCTBaMu
MaTeMaTHUYECKOT0 aHaJIn3a.

[TP 10. OnepupoBaTh NOHATUAMU: TOUKA, IPSIMasi, IIIOCKOCTb.
[TprMeHsTh aKCHOMBI CTEPEOMETPUHU U CIICCTBUS U3 HUX MPH
pEIIeHNU T€OMETPUUYECKUX 3a/1a4.

OnepupoBath NOHATHUAMU: MAPALIEIBHOCTD U
NEPIEeHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH.
KnaccuduiupoBaTs B3aUMHOE pacioiiosKeHUE MPSIMbIX U
IJIOCKOCTEH B MPOCTPAHCTBE.

[TP11. OnepupoBarh NOHITUSMU: IBYTPAHHBIN YroJl, TpaHU
JBYTPaHHOIO yriia, peOpo ABYrpaHHOIO yIiia; JTUHEHHBIN yros
JBYTPaHHOIO YIJIa; TpalyCHasl Mepa JIBYTPAHHOIO yIJa.
OnepupoBaTh NOHATUSAMHU: MHOTOTPAHHUK, BBITYKJIBINA 1
HEBBIMYKJIbI MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA,
MPABWJIbHBIN MHOTOI'PaHHUK.

PacriozHaBaTh OCHOBHBIE BUIbI MHOTOTPAaHHUKOB (IIMPaMH/Ia;
npu3Ma, NpsMOYTOJIbHBIN Napasuiesenumnes, Kyo).
KnaccuguupoBaTe MHOTOIpaHHUKH, BEIOUpAsi OCHOBAHUS IS
KJIacCU(UKaLUU (BBITYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH;
MPaBUJIbHbIE MHOTOI'PaHHUKY; IPSIMbIE M HAKJIIOHHBIE TTPU3MBI,
napauieJIeTuIe bl ).

OnepupoBaTh MOHATUSAMH: CEKYIas INIOCKOCTh, CEYEHHE
MHOTOTPaHHHUKOB.

OOBSICHITH NPUHIIUITBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/T
CJIEZIOB.

Ctpouth cevyeHrss MHOTOTPaHHUKOB METOJIOM CJIEJIOB,
BBITNOJHATH (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB
POCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

ITP 12. Pemiath 3a1a4yv Ha HAXOXJIEHUE T€OMETPUUECKUX
BEITMYMH 10 00pa3IiaM WK alfOpUTMaM, TPUMEHSISI U3BECTHHIE
AHAIMTHYECKHUE METO/IbI ITPU PEUIEHUH CTaHAAPTHBIX
MaTeMaTUYECKUX 3a]1a4 Ha BBIYHUCICHUE PACCTOSIHUM MEXIY
JIBYMsI TOUKaMH, OT TOYKH JI0 IPSMOM, OT TOUKH JIO TIIOCKOCTH,
MEXK]1y CKPEIIUBAIOIINMUCS MPSIMBIMU.

Pemrars 3a1aun Ha HAXOXKJICHHE T€OMETPUUECKUX BEJIMYUH 11O
o0Opasmam Wwin aaropuTMaM, TPUMEHS ST U3BECTHBIC
AHAJIMTHYECKUE METO/IbI ITPU PEUIEHUH CTaHAAPTHBIX
MaTeMaTUYECKUX 3aJ1a4 Ha BBIYHUCICHHUE YTIIOB MEXKIY
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CKPEIIMBAIOIIUMHUCS IPSIMBIMU, MEKIY IIPSIMON U INIOCKOCTBIO,
MEXy INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Borancnsate 00BEMBI U TUIOIIATN TTOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, MMpaMua) ¢ IPUMEHEHUEM
(opMyIT; BEIYUCIATH COOTHOIICHHS MEXKTy TUIOIIASIMH
NOBEPXHOCTEH, 00bEMaMy 0 JOOHBIX MHOTOTPAHHHUKOB.

ITP 13. OnepupoBaTh NOHATUAMU: CUMMETPHUSI B IPOCTPAHCTBE;
LEHTP, OCh U TNIOCKOCTh CHMMETPHH; LIEHTP, OCh U TNIOCKOCTh
CUMMETpPUHU (PUTYPBHI.

N3Bnekath, mpeoOpa3oBbIBATE U HHTEPIIPETUPOBATH
UH(POPMALIKIO O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX,
NPECTAaBICHHYIO Ha YepTeXax U PUCYHKaX.

[TpuMeHsTHh reoMeTprudecKue GakThl s peIICHHS
CTEPEOMETPUUECKHUX 3a/1a4, IPEI0IaraloIINX HECKOIBKO
IIaroB PEUICHHUs, €CIIH YCIIOBHSI IPUMEHEHHS 3a/IaHbI B SIBHOK

dbopwme.

ITP 14. TlpumeHsTH NpOCTENIINE IPOrPAMMHBIE CPEICTBA U
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU
CTEPEOMETPUUECKHUX 3a]1aU.

[TpuBOIUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IPUPOJIE U )KU3HU, PACIIO3HABATH MIPOSBICHUE 3aKOHOB
TE€OMETPUH B UCKYCCTBE.

[TpyMeHsITh MOIy4EeHHbIE 3HAaHUSI HA ITPAKTUKE: aHAIN3UPOBATh
peayIbHbIE CUTYallMH U IPUMEHSTh U3yUEHHbIE TIOHATHUS B
IIPOLIECCE NTOMCKA PEILIEHUS] MaTEMaTUYECKU
chopmMynupOBaHHOM POOIIEMBI, MOIETUPOBAThH PEAIbHBIC
CUTYallMU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh IOCTPOEHHbBIE
MOJIEJH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX MTOHITHH 1
TEOpeM, amnrnapara ajareopsl; pelaTh NpakTHYECKUe 3a7auH,
CBSI3aHHbIE C HAXOXKJICHHUEM r€OMETPUUECKHUX BEIHUHMH.

ITP 15. OnepupoBaTh NOHATUAMHU: HUIMHIPUYECKAS
MOBEPXHOCTh, 00pa3yolue HUIMHIPUIECKON TOBEPXHOCTH;
IWIMH/P; KOHUYECKasi TOBEPXHOCTh, 00pa3yole KOHUYEeCKOM
MOBEPXHOCTH, KOHYC; chepruueckas IOBEPXHOCTb.
PacniozHaBaTh Tena BpaleHus (LUIMHAP, KOHYC, cdepa u map).
OOBACHATH CIIOCOOBI MMOJTyYEHUS TeJl BPALLEHHUS.
KnaccugunupoBars B3auMHOE pacnojiokeHue cepsl u
IIJIOCKOCTH.

OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHE
CEerMEHTa, BBICOTA CErMEHTA; LIIapOBOM CJIOM, OCHOBAHHUE
LIapOBOI'0O CJI0s1, BBICOTA LIAPOBOIO CJ105; IIAPOBOM CEKTOP.
Boraucnare 00bEMBI 1 TUIOIIAAN TOBEPXHOCTEH TeJ BpallleHus,
TreOMETPUUECKUX TeJl C MPUMEHEHUEM (popMyi.

ITP 16. OnepupoBaTh NOHATUSIMH: MHOTOTPAaHHHK, BIIMCAHHBIN
B chepy U OMUCAHHBIN 0KOJI0 cepsl; chepa, BIUCaHHAs B
MHOT'OT'PAaHHMK WJIM TEJIO BpAIEHUs.

BbIuucnaTe COOTHOIIEHUS MEXTy TIIOIIA/SIMH [TOBEPXHOCTEN U
00BbEMaMu MOAOOHBIX Tell.

N300paxkaTh n3ydyaemble GUTYpHI OT PYKU U ¢ IPUMEHEHUEM
IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHUE YEPTEXKH U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEpXY, COOKY, CHU3Y;
CTPOUTD CEUCHHUSI TEJI BPAILICHHS.

W3BnekaTh, MHTEPIPETHPOBATH U MPEOOPA30BHIBATH
UH(POPMALIHIO O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypax,
NPECTABICHHYIO Ha YepTeXax U PUCYHKAX.
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ITP 17. OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.
BbINONMHATE AEHCTBUS CIIOXKEHUS BEKTOPOB, BEIYUTAHUS
BEKTOPOB U YMHOXKEHHSI BEKTOpA Ha YHCIIO0, OOBACHATH, KAKIMHU
CBOWCTBAMH OHM 00JIaJat0T.

IIpuMeHATh paBUIIO NapasuIeICIUIIEIA.

OnepupoBarh MOHATUSAMH: IEKAPTOBBI KOOPIUHATHI B
IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, pABEHCTBO BEKTOPOB,
KOOPJMHATHI BEKTOPA, YroJ MEXKy BEKTOpPaMH, CKaJISIPHOE
NPOM3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB U IPOHU3BEICHUE BEKTOPA HA YHCIIO,
YroJl MeXAY BEKTOPaMH, CKaJIIPHOE MIPOU3BEICHHE,
pacKIIaAbIBaTh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.
3anaBarh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME
KOOPJMHAT.

TP 18. IlpumeHsTh reomMeTpruecKue GaKThl sl peIICHHS
CTEPEOMETPUYECKHUX 3a]1a4, IPEAIIONIArar0INX HECKOJIBKO
11aroB PELIeHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU
dbopwme.

Pewats npocreiiime reomeTpudecKue 3aJa4u Ha IPUMEHEHUE
BEKTOPHO-KOOPJIAMHATHOTO METO/A.

Pemrate 3a1aun Ha JOKA3aTeIbCTBO MAaTEMAaTUYECKHUX
OTHOILICHU! U HAaXOKJIEHNUE T€OMETPUUYECKUX BEITUYMH 10
oOpa3Lam Wiy alropuTMam, IpuMeHssl U3BECTHbIE METO/IbI IIPU
pelIeHNH CTaHJapPTHBIX MATEMaTUYECKUX 3a/1a4.

IIpuMeHATh NpOoCTEMIINE IPOTPAMMHBIE CPEJICTBA U
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUN
CTEPEOMETPUYECKHUX 33/1a4.

ITP 19. TlpuBoaAUTH IpUMEPHl MaTEMATHUECKHUX
3aKOHOMEPHOCTEH B MMPUPOJE U KU3HU, paCIIO3HABATh
MPOsIBJIEHUE 3aKOHOB '€OMETPHUH B HCKYCCTBE.

[TpyMeHsITh MoTydYeHHbIE 3HAaHUSI Ha MTPaKTHKE: aHAIU3UPOBATh
peaybHbIE CUTYallMH U IPUMEHSTh U3yUEHHbIE TIOHATHUS B
IpoLeCcCe MOUCKA PEIIEHUS] MaTEMaTHYECKI
chopMyTUpOBaHHOM MPOOIIEMBI, MOJIETUPOBAThH PEAIbHBIC
CUTYallMH Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh IOCTPOEHHbBIE
MOJIEJH C UCIIOJIb30BAHNEM T'€OMETPUUYECKUX MOHITHH 1
TEOpeM, amnrnapara ajareopsl; pelaTh NpakTHYECKUe 3a7auH,
CBsI3aHHbIE C HAXOXKJICHHEM I€OMETPHUUECKHUX BEIUYHUH.

[TP 20. Ywurtath u CTPOUTH TAOIUIIBI U TUATPAMMBI.
OnepupoBaTh MOHATUSAME: CpefHee aprupMETHIECKOE,
MeAraHa, Hanboblllee, HAMMEHbIIee 3HAaYeHUE, pa3Max
MacCHBa YHUCJIOBBIX JAHHBIX.

ITP 21. OnepupoBaTh NOHATUAMHU: CIyYalHBIN SIKCIEPUMEHT
(ombIT) U cityyaifHOe cOObITHE, 3TIEMEHTapHOE COOBITHE
(371eMeHTapHBIN UCXO0/T) CITYy4alHOTO OTIBITA; HAXOIUTh
BEPOSITHOCTH B OIIBITAX C PABHOBO3MOKHBIMU CIIy4ailHBIMU
COOBITUSIMH, HAXOJIUTh U CPAaBHUBATH BEPOATHOCTH COOBITHIA B
U3Y4YEHHBIX CIIy4alHBIX DKCIIEPUMEHTAX.

Haxoauts 1 popMynupoBath COOBITHS: TIEpecedeHre U
00beIMHEHNE TaHHBIX COOBITUH, COOBITHE, TPOTUBOIIOJIOKHOE
JTAHHOMY COOBITHIO; TT0JIb30BAThCS JUarpaMMamu Diiepa 1
(bopMyIoil c0keHHs BEPOSATHOCTEH MPU PELICHUH 33/1a4.

ITP 22. OnepupoBaTh NOHATUAMHU: YCIOBHAs BEPOSATHOCTD,
HE3aBUCHMBbIE COOBITHS; HAXOIUTh BEPOSATHOCTH C IOMOIIBIO
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[IpaBUjIa YMHOXEHUS, C IOMOIIBIO I€pEBA CIIy4allHOIO OIIBITA.
[TpuMeHATH KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU
pCIIECHUH 3a1a4.

ITP 23. OnepupoBaTh NOHATHUAMHU: UCIIBITAHUE, HE3ABUCUMbIE
UCIBITaHUs, CEpUs UCIIBITAHUH, YCIIEX U HEyAaua; HaXOAUTh
BEPOSITHOCTH COOBITUH B CEpUU HE3aBUCUMBIX HCIIBITAHUH 110
NEPBOTO yCIeXa; HaXOAUTh BEPOSITHOCTH COOBITHI B CEpUU
ucnbeITanui bepryium.

ITP 24. OnepupoBaTh NOHATUAMU: CIIy4aiiHas BEIUYMHA,
pacupeneneHue BEposITHOCTEM, 1uarpaMma paclpeaeeHus.
CpaBHUBATh BEPOSTHOCTH 3HAYEHUH CIIy4ailHOM BEJIMUYMHBI 11O
pacupeesICHUI0 WIH € IOMOIIBIO AMArpaMM.

ITP 25. OnepupoBarh NOHATHEM MAaTEMATHYECKOTO OKHUIAHUS;
MPUBOJUTH MPUMEPDI, KaK IPUMEHSIETCS MaTeMaTHUYeCKOe
OKHJaHUEe CITy4ailHOW BEIMYMHBI HAXOIUTh MAaTEMaTHYECKOE
OKHJaHHE 10 JAHHOMY paclpeeNeHUIO.

ITP 26. Nmeth npeacraBiaeHUe 0 3aKOHE OOJIBIITUX YHCEI.
HNmeTh npeacTaBiieHre 0 HOPMAJIbHOM paclpe/ieICHUH.
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wnp =

©~NOoOA

IMpunoxenne 1
IIpumepHasi TeMATHKA HHAMBUAYAJIbHBIX IPOEKTOB MO IMCHMILINHE

Marematuka peMOHTa.

@PuHaHCOBas MaTEMaTHKA.

MarteMaTnyeckuil pacyeT yCTAHOBKH CAHTEXHUYECKOT0 000pyAOBaHUS U
ANEKTPOOOOPYIOBAHUS B 3aTOPOTHOM JIOME.

WuTennektyanbHble UTPhI M0 Tabauie npocthix yrcen a0 1000.
3aHuMarenbHbIe 337a4u 10 podeccuu.

KoMIuiekcHbIe 4uCia B 3JIEKTPOTEXHHUKE.

Jleonapno na Bunun: uzo0perareis, OnepeJuBIINNA BpeMsl.

Matpuynas anreOpa B npodeccuu.
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Cunxponuszanus oopasoBarenbHbIX pe3ybTaToB PI'OC COO n ®I'0C CI10

Ipunoxenue 2

HaunmenoBanue OK,
IIK coraacuo ®I'OC
CIIO

HaumeHoBaHHe THYHOCTHBIX
pe3yabtatos (JIP)
corsacio ®I'OC COO

HaumeHnoBanmue
Meranpeametrnbix (MP)
pe3yJbTaToB
coriacio PIroC COO

OK 01.Bp16upatp
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTbEHOMI
JeSTEIbHOCTH
MPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

JIP 06. I'0TOBHOCTB K TPYy#Y,
OCO3HaHUE LIEHHOCTU
TPYIOIIO0US; UHTEpPEC K
pa3nu4HbIM chepam
npodeccnoHanbHOM
JESITEIbHOCTH, CBA3aHHBIM C
MaTeMaTUKOM U e€
MIPUIOKEHUSAMHU, YMEHNE
COBepIIaTh OCO3HAHHBIN BHIOOP
Oymymiei npodeccun u
pealin30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IUIaHbl; TOTOBHOCTH U
CIOCOOHOCTH K MAaTEMAaTUYECKOMY
00pa30BaHMIO U
caMo00pa30BaHUIO Ha
MPOTS)KEHUU BCEU JKU3HU;
TOTOBHOCTb K aKTUBHOMY Y4aCTHIO
B pPEILIEHUU MPAKTUYECKUX 3a/1a4
MaTEMaTHUYECKON HalpaBICHHOCTH
JIP 08. ChopMHupOBaHHOCTH
MHUPOBO33PEHH,
COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 0OILLIECTBEHHOW MPAKTHKH,
IIOHMMAaHHUE MaTEMaTHYECKON
HayKH Kak cepbl 4eT0BEUECKON
NESATENBHOCTH, ITAIOB €€
pa3BUTHA U 3HAYMMOCTH JIJIS
pa3BUTHS LUBUIN3ALUY;
OBJIaJICHHUE SA3BIKOM MaTEeMaTHKU U
MaTeMaTU4YeCKOU KYyJIbTypOH KaK
CPEICTBOM IMO3HAHUS MUPA;
TOTOBHOCTb OCYIIIECTBIISATh
MIPOEKTHYIO U HCCIIE0BATENbCKYIO
JESATENbHOCTh UHAUBUAYAIbHO U B

rpymnme

MII 06. Brei6upats ciocod
perieHus: yueOHOM 3a1aun
(cpaBHUBATH HECKOJIBKO
BapHAHTOB PEIICHMUS,
BBIOMpPATh HanboJIee
MOJXOISIIHMN C Y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX
KpUTEPUEB).

MII 11. BeisBusare gedunur
nH(popManuu, JaHHBIX,
HEO0OXOIUMBIX JJIsl OTBETa Ha
BOIIPOC U JIJIsl PEIICHUS
3aJlauH.

MK 03. TlpencraBusiTh
PE3yNbTaThl PEIICHUs 3aJauH,
AKCIIEPUMEHTA,
WCCJIETOBAHMUSI, IPOCKTA;
CaMOCTOSITENIbHO BBIOMPAThH
¢dbopMaT BBICTYILIIEHUS C
Y4ETOM 3a/1a4 IPE3EHTAUN U
0COOEHHOCTEH ayTUTOPHH.
MP 01. CocraBaaTe miaH,
AJITOPUTM peIICHUS 3a/1a4H,
BbIOMpATh CIIOCOO PELIEHUS C
y4ETOM UMEIOIIUXCS
pecypcoB U cOOCTBEHHBIX
BO3MOXKHOCTEH,
apryMEHTHUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI
penieHuit ¢ y4éToM HOBOM
uHpOpMaIUH.

MP 03. Ilpensuners
TPYJAHOCTH, KOTOPHIE MOTYT
BO3HUKHYTH TIPU PEIICHUN
3aJ1a4i, BHOCUTHh KOPPEKTHBBI
B JIEATEILHOCTH HA OCHOBE
HOBBIX OOCTOSTEILCTB,
JTAHHBIX, HAWJICHHBIX ONIHOOK,
BBISIBJICHHBIX TPYTHOCTEN
MP 04. OnenuBarthb
COOTBETCTBHUE Pe3yJibTaTa
LU U YCTIOBUSM, OOBICHSTD
MPUYMHBI TOCTHKEHUS W HE
JIOCTHKEHUS PE3yNIbTaTOB
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JIEITENHHOCTH, HAXOIUTh
OmuOKy, JaBaTh OLEHKY
PHOOPETEHHOMY OIIBITY.

OK 02. Hcnonb3oBarhb
COBPEMEHHBIE CPEJICTBA
MOUCKA, aHAJIM3a U
UHTEpPIIpETaluu
uHbOpMaLUU 1
UH(OPMAIMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 33124

JIP 06. I'oToBHOCTH K TpYAY,
OCO3HaHHE [IEHHOCTH
TPYIOJIIO0US; HHTEPEC K
pa3nuaHBIM chepam
npodeccnoHaTbLHOMI
JEATENbHOCTH, CBSA3aHHBIM C
MAaTE€MaTHKOM U €€
NPUIOKEHUSIMH, YMEHHE

MII 11. BeisBnsaTs aedunut
nH(pOpMaLIUH, TaHHBIX,
HEOOXOIMMBIX JJIsi OTBETA Ha
BOIIPOC U VISl pELICHHUS
3aJ1a4H.

MII 12. Beibupats
uHPOPMALIHIO U3 UCTOYHUKOB
Pa3IMYHBIX TUIIOB,

npodeccnoHaTBEHOMI COBEpIIaTh OCO3HAHHBIN BHIOOD aHAJIM3UPOBATh,
NEeSATEIbHOCTH Oyayuieit npodeccun u CHUCTEMAaTHU3UpPOBATh U
pean30BBIBATH COOCTBECHHBIC UHTEPIPETUPOBATH
YKU3HEHHBIC TJIaHbl; TOTOBHOCTh M | HH(POPMAIUIO PA3ITUYHBIX
CIIOCOOHOCTH K MATEMAaTUYECKOMY | BHJIOB M ()OPM TIPEICTABIICHUS
00pa30BaHUIO U MII 13. CrpykTypupoBaTh
caM000pa30BaHMIO Ha uH(popMaIrIo, NPeaCTaBIsATh
MPOTSHKEHUH BCEH KU3HU; e€ B pa3nu4HbIX (hopmax,
TOTOBHOCTbH K AaKTUBHOMY YYaCTHIO | WIUTIOCTPUPOBATH IpaPUuecKu
B PEIIECHUM MTPAKTUYECKUX 3a/1a4 MII 14. OueHuBaTthb
MaTeMaTUYeCKOW HAMPaBICHHOCTH | HAAEKHOCTh HH(OPMAIIUHU 110
JIP 08. ChopMUpOBaHHOCTD CaMOCTOATEJILHO
MHUPOBO33PEHUSI, chopMyITUpOBaHHBIM
COOTBETCTBYIOILIETO KPUTEPUSIM.
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 OOIIIECTBEHHOW MPAKTHKH,
MMOHUMAaHHUE MaTeMaTUYeCKOU
HayKH Kak cepbl 4eT0BeUeCKOn
JICSITEIIbHOCTH, ATAIOB €&
Pa3BUTHUS U 3HAUUMOCTH JJIs
Pa3BUTHS ITUBWIN3AIINHY;
OBJIAJICHHUE SA3bIKOM MaTEMaTUKH U
MaTeMaTHYECKON KYyJIbTypOH KaKk
CPEZICTBOM IMTO3HAHUS MUDA;
TOTOBHOCTB OCYIIECTBIISTh
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO
NeSATEeIbHOCTh MHANBUIYATBLHO U B
rpynme
OK 03. JIP 01. CdopmMupoBaHHOCTH MII 10. IIporno3upoBath
[InanupoBaTh u IPaKJIAHCKOW MO3UIINHT BO3MO’KHOE Pa3BUTHE
peann30BLIBATh oOydJaromerocs Kak akTHBHOTO U mporiecca, a TakyKe BBIJIBUTATh
COOCTBEHHOE OTBETCTBEHHOI'O WIECHA MPEATNOI0KEHHS O €r0

po¢eCCHOHABHOE U
JIMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATETBCKYIO
JeSATeNbHOCTD B
npo¢eCcCuOHATBHON
cdepe, UCTIOTB30BaTh
3HAHUA 10 PUHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIUSIX

poccHiickoro 001IecTBa,
MPEJICTABICHHE O MATEMaTHIECKUX
OCHOBaX (PYHKITMOHUPOBAHMSI
Pa3IUYHBIX CTPYKTYp, SIBICHUH,
MIPOIIETyp TPAXKITAHCKOTO
o0riecTBa (BbIOOPHI, ONIPOCHI U
Tp.), yMEHHE B3aUMOICCTBOBATh
C COIMAIbHBIMU MHCTUTYTAMHU B
COOTBETCTBUH C UX PYHKIUSIMH U
HA3HAYCHUEM.

Pa3BUTHU B HOBBIX YCIIOBHSIX.
MP 01. CocraBiiTh ILIaH,
aJITOPUTM pEIIeHUs 3a/1a4H,
BBIOMPATH CIIOCO0 peIIeHHs ¢
YYETOM UMEIOIINXCA
PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM,
apryMEeHTHUPOBATh U
KOPPEKTUPOBAaTh BApUAHTHI
pelIeHui ¢ y4€TOM HOBOU
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JIP 03. Oco3HaHue JyXOBHBIX
LIEHHOCTEW POCCUICKOTO HApOAa;
c(hOpMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS,
3THUYECKOr0 MOBE/ICHUS,
CBSI3aHHOT'O C MPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUIM HayKu
U JIEATEIbHOCTBIO YUYEHOTO;
OCO3HaHUE JIMYHOTO BKJIAJa B
IIOCTPOECHUE YCTOUUHUBOTO
Oymyero.

JIP 06. I'oTOBHOCTH K TpYAY,
OCO3HaHUE IIEHHOCTHU
TPYAOTIOOUS; MHTEPEC K
pasnu4HbIM cepam
npodeccnoHaTEHOM
JEeSITeNIbHOCTH, CBS3aHHBIM C
MAaTeMaTUKOMN U €€
MIPUIOKEHUSAMHU, YMEHUE
COBEpILIaTh OCO3HAHHBIN BBIOOP
Oyayuieit nmpodeccun u
pean30BBIBATH COOCTBECHHBIC
KU3HEHHBIE TUIaHbI; TOTOBHOCTH U
CIOCOOHOCTh K MaTEMaTHYECKOMY
00pa3oBaHMIO U
caM000pa30BaHMIO Ha
MPOTSHKEHUH BCEH KU3HU;
TOTOBHOCTH K aKTUBHOMY YYaCTHIO
B pPEIICHUU MPAKTUUYECKUX 3a/1a4
MaTeMaTHYeCKON HaNpaBJICHHOCTH
JIP 08. CchopMupoBaHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIECTBEHHON MPAKTHKH,
MMOHUMaHHE MaTeMaTHIECKOM
HAyKH Kak c(epbl 4eI0BEUECKOM
JICSITCIIbHOCTH, ATAIOB €&
Pa3BUTHUA U 3HAYUMOCTH JIJIS
Pa3BUTHS IMBUIIA3AIINY;
OBJIaJICHHE SI3BIKOM MAaTEMaTHKU U
MaTeMaTHYECKON KYJIbTypOH KaK
CPEACTBOM IO3HAHUS MUDA;
TOTOBHOCTB OCYILIECTBIISITH
MIPOEKTHYIO M UCCIIE0BATENBCKYIO
JeSITeTbHOCTh WH/ANBUYAIBHO H B
rpymnrme.

nHpopmanuu.

MP 02. BiageTh HaBBIKAMU
MMO3HABATEIIbHOU pedIeKCUn
KaK OCO3HAHUs COBEPILIAEMbIX
JIEUCTBUI M MBICITUTEILHBIX
MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU
CaMOIPOBEPKH,
CaMOKOHTPOJIA ITpoIiecca v
pe3ynbTaTa peleHus
MaTeMaTU4YEeCKOH 3a1auH.

MP 03. IlpeaBuners
TPYIHOCTH, KOTOPHIE MOTYT
BO3HUKHYTh IIPH PELICHUU
3a/1a4d, BHOCUTh KOPPEKTUBBI
B JICSATEIILHOCTh HA OCHOBE
HOBBIX O0OCTOSITENBLCTB,
JIAaHHBIX, HAMACHHBIX ONINOOK,
BBISIBJICHHBIX TPYJIHOCTEH.
MP 04. OuenuBarhb
COOTBETCTBUE pe3yybTara
LIEJTH ¥ YCIOBUSIM, OOBSICHSTh
MPUYHHBI JOCTHXKCHHS I HE
JIOCTHKCHUS PE3YJIbTaTOB
NeITEeIbHOCTH, HAXOIUTh
OIINOKY, 1aBaTh OLIEHKY
MPHUOOPETEHHOMY OIIBITY.

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJIJIEKTHBE
Y KOMaHJIe

JIP 06. '0TOBHOCTB K TpyAy,
OCO3HaHME [IEHHOCTH
TPYIOIIOOUS; UHTEPEC K
pa3nuyHbIM chepam
npo¢ecCuOHATBHON
JeSITeIbHOCTH, CBSI3aHHBIM C

MK 01. Bocnpuaumats u
(bopMynTUpOBaTh CYKICHUS B
COOTBETCTBHUU C YCIIOBUSIMHU U
LeJIIMHU OOILIEHUS; ICHO,
TOYHO, TPAMOTHO BBIpaXKaTh
CBOIO TOYKY 3PEHHUS B YCTHBIX
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MaTE€MaTHKOM U €€
MPUIOKEHUSAMH, YMEHUE
COBepIIaTh OCO3HAHHBIN BHIOOP
Oymayuiei npodeccun u
pealin30BbIBaTH COOCTBEHHBIE
YKU3HEHHBIE [JIaHbI; TOTOBHOCTH U
CIOCOOHOCTH K MAaTEMAaTUYECKOMY
00pa3oBaHUIO U
caMo00pa30BaHUIO Ha
MPOTS)KEHUU BCEU JKU3HU;
TOTOBHOCTh K AKTUBHOMY YYaCTHIO
B PEIICHUU MPAKTUYECKUX 3a]1a4
MaTeMaTU4eCKOW HalpaBJIECHHOCTH

Y TUCHbMEHHBIX TEKCTaXx,
JaBaTh TIOSCHEHUS IO X0y
pelleHus 3a1auu,
KOMMEHTHPOBATh
MOJIyYEHHBIH pe3yNbTarT.

MK 02. B xozxe obcyxaenus
3aJ1aBaTh BOMPOCHI 10
CYIIECTBY 00CYX1aeMOii
TEMBI, TPOOJIEMBI, pelIaeMoit
3aJla4d, BEICKA3bIBATh HJICH,
HAIlEJICHHBIE Ha MTOUCK
PEIICHUST; COTIOCTABIISITH CBOU
CYXKICHHUS C CYKICHUSIMU
JIPYTHX YYaCTHUKOB JIMAJIOTa,
0o0HapyXHUBaTh pazudue u
CXOJICTBO IIO3UIIUH; B
KOPPEKTHOI opme
(dbopmyIupoBaTh pa3HOTIacHs,
CBOM BO3PaKCHHUSI.

MK 04. ITorumats u
UCIOJIb30BaTh MPEUMYIIIECTBA
KOMaHJHOHU U
WHAUBUAYAIbHON paboThI IPU
pelIeHny yueOHbIX 3a/1a4;
MPUHUMATBH 1€JIb COBMECTHON
JIeSITEIIbHOCTH, TUTAHUPOBATH
OpTraHU3aIUI0 COBMECTHOM
paboThI, pacrpeesiTh BUIBI
paboT, ToroBapuBaThCs,
o0cyxaTh npoliecc u
pe3ynbTaT paboThl; 0000IIaTh
MHEHUS HECKOJIBKHUX JIFOJICH.
MK 05. YuactBoBarh B
IpynnoBbIX (popmax paboThbI
(o6cyxnenus, o0OMeH MHEHHH,
«MO3TOBBIC IITYPMEI» U
WHBIE); BBITIOIHITH CBOIO
4acTh pabOTHI U
KOOPJIMHHUPOBATH CBOU
JIEHCTBUS C IPYTHUMH YJICHAMH
KOMaH/Ibl; OIICHUBATh
Ka4eCTBO CBOETO BKJIA/Ia B
OO TPOAYKT IO
KPUTEPHSIM,
c(hOopMyITHPOBAHHBIM
yYaCTHUKAMU
B3aMMOJICHICTBUSI.

OK 05. OcymiecTBisiTh
YCTHYIO Y TUCbMEHHYIO
KOMMYHUKAIUIO Ha
roCyJ1apCTBEHHOM
sa3bpike Poccuiickoit
®denepanuu ¢ yueTroM

JIP 02. CdopmMHpOBaHHOCTH
POCCUICKOM I'payKIaHCKOU
UJEHTUYHOCTH, YBAKEHUS K
IIPOLUIOMY U HaCTOSLIEMY
POCCHICKON MAaTEMATUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K

MII 02. BocnpuHuMars,
bopmynupoBaTh 1
peoOpa3oBHIBATH CYKICHUS:
YTBEPAUTEIIbHBIC U
OTpHULATeNIbHbIE, eAMHUYHBIE,
YaCcTHBIE U OOIIUE; YCIOBHBIE.
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0COOCHHOCTEH
COLIMAILHOTO U
KYJIBTYPHOTO
KOHTEKCTa

JNOCTHKEHUSIM POCCUNCKUX
MaTE€MaTUKOB U POCCUNUCKOU
MaTeMaTHUUYECKOH IIKOJIBI, K
HCIIOJIB30BAHUIO ITUX
JOCTUKCHHUM B IPYTUX HAyKax,
TEXHOJIOTUSX, chepax IKOHOMUKH.
JIP 08. ChopMHUpOBaHHOCTH
MHUPOBO33PEHH,
COOTBETCTBYIOILLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOLLECTBEHHOM MTPAKTUKH,
IIOHMMAaHHUE MAaTEMaTHYECKON
HayKHU Kak cepbl YeI0BeUeCKOn
JESATEIBHOCTH, ITAIOB €€
Pa3BUTHA U 3HAYMMOCTH IS
pa3BUTHS LUBUIN3ALUY;
OBJIAJICHHE A3BIKOM MaTEMaTUKU U
MaTE€MaTH4YECKON KYyJIbTypOH KaK
CPEICTBOM ITO3HAHMS MUDA;
TOTOBHOCTB OCYILECTBIISATH
IIPOEKTHYIO U UCCIIEI0BATEIBCKYIO
JEeSITeIbHOCTh UHIUBUAYAIbHO U B

rpymnme

MII 04. JlenaTh BBIBOJHI C
UCIOJIb30BAaHUEM 3aKOHOB
JIOTUKH, I€TYKTUBHBIX U
WHYKTUBHBIX
YMO3aKJIIOYCHUH,
YMO3aKJIHOUYECHUH 10 aHAJIOTHHU

OK 06. ITposBasaTh
IpaX/1aHCKO-
MaTPUOTHYECKYIO
MO3UIHIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE MOBEICHHE
Ha OCHOBE
TpaULIMOHHBIX
POCCUMCKUX AYyXOBHO-
HPaBCTBEHHBIX
LIECHHOCTEH, B TOM
YHClie C YYETOM
rapMOHM3aLUU
MEXHAIIMOHAIBHBIX U
MEXPEIUTHO3HBIX
OTHOIIICHHH,
IIPUMEHSTh CTaHAAPTHI
AHTUKOPPYIMIHUOHHOTO
IIOBE/ICHUS

JIP 02. CdopMuUpOBaHHOCTH
POCCHICKOM TpakIaHCKOM
UJEHTUYHOCTHU, YBAKEHUS K
MIPOLUIOMY U HACTOALIEMY
POCCHUICKON MAaTEMaTUKH,
LIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSIM POCCUHCKHUX
MaTE€MaTHKOB U POCCUNCKON
MaTEMaTHYECKOH IIKOJIBI, K
HCIOJIb30BAHUIO ITHX
JOCTUKEHHUH B IPYTUX HayKax,
TEXHOJIOTUSX, cpepax IKOHOMHUKH.
JIP 03. Oco3HaHue 1yXOBHBIX
LIEHHOCTEN POCCUICKOTO HapO/a;
c(OPMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMUS,
3THUYECKOI0 NOBEIEHUS,
CBSI3aHHOT'O C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HayKu
U IESTEIbHOCTBIO YUYEHOTO;
OCO3HaHUE JINYHOTO BKJIaJa B
ITOCTPOEHHUE YCTOWUHNBOTO
Oymymiero.

JIP 04. Dcrernueckoe OTHOLIEHUE
K MUpY, BKJIFOUasi 3CTETUKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB,
3a7a4, peUICHUI, pacCyKJICHUM;
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BOCIIPUUMYUBOCTD K
MaAaTeMaTHUYCCKUM aCIICKTaM
Pa3JIMIHBIX BUAOB UCKYCCTBA

OK 07. CopnelicTBoBaTh
COXPAaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIUMaTa,
TIPUHIIHITBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,

3¢ pexTUBHO
JIEHCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

JIP 07. ChopMUPOBaHHOCTH
9KOJIOTHYECKOM KYJIbTYpPHI,
IIOHHMMaHUC BIIMAHHUA COLIMAJIBHO-
SKOHOMMYECKHUX MPOIIECCOB HA
COCTOSIHHE IIPUPOTHON U
COLIMAJILHOU CPeJbl, OCO3ZHAHUE
J100aIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;
OpHuCHTAalHA Ha TPUMCHCHUC
MaTEeMaTHYECKUX 3HAHUH [
pelIeHus 3a1a4 B 00J1acTi
OKpY>KaroIlen cpessl,
IIaHUPOBAHUC ITOCTYIIKOB U
OLIEHKH UX BO3MOKHBIX
IIOCJIEICTBUM 111 OKPY’KAOIIEH
Cpebl.

MII 12. Bribupatsb
UH(OPMAIIHIO U3 HCTOYHUKOB
Pa3INYHBIX THIIOB,
aHAIN3UPOBATH,
CHUCTEMaTH3UPOBATh U
HUHTEPIIPETHPOBATH
MHPOPMALIHIO PA3IUIHBIX
BUJIOB U ()OPM TPE/ICTABICHUS

OK 08. Mcnonb3oBaTh
cpencTBa GU3NIECKOM
KYJIBTYPBI JIJIs
COXpaHCHHS U
YKPEIUICHHUS 37I0POBbSI B
nporecce
npodeccHoHATEHOM
IEATeNLHOCTH
HOJIICPYKAHUS
HE00XO0AUMOT0 YPOBHS
(buznveckoit
MOJITOTOBJICHHOCTH

JIP 05. ChopMUPOBaHHOCTH
YMEHUS IPUMEHSTh
MaTeMaTU4eCKUE 3HAHHS B
WHTEpECcax 3J0pOBOTO U
0e301macHOro 00pasa KU3HH,
OTBETCTBCHHOE OTHOILICHHE K
CBOEMY 3JI0OPOBBIO (310pPOBOE
nUTaHue, cOaaHCUPOBAHHBIN
PEKKMM 3aHITUIN U OT/bIXA,
perynspHas pusnyeckas
aKTUBHOCTbD); (pr3rueckoro
COBEPIICHCTBOBAHUS, IPU
3aHSATHSAX CHIOPTUBHO-
03JI0pOBUTEIBHOH 1€ TETbHOCTHIO
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OK 09. Ilonp3oBaTbhcs
npodeccroHanbHOM
JTOKyMEHTAIueH Ha
roCyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKax

JIP 06. I'0TOBHOCTH K TpYLY,
OCO3HaHUE IIEHHOCTH
TPYIOIIO0US; UHTEpPEC K
pa3nu4HbIM chepam
npodeccnoHanbHOM
NeSITEIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOM U e€
MPUIOKEHUSAMH, YMEHUE
COBepIIaTh OCO3HAHHBIN BHIOOP
Oymyuiei mpodeccun u
pealin30BbIBaTH COOCTBEHHBIE
YKU3HEHHBIC [IJIaHbI; TOTOBHOCTH U
CIOCOOHOCTH K MAaTEMAaTUYECKOMY
00pa3oBaHUIO U
caMo00pa30BaHUIO Ha
MPOTS)KEHUU BCEU JKU3HU;
TOTOBHOCTh K aKTUBHOMY Y4aCTHIO
B PEIICHUU MPAKTUYECKUX 3a]1a4
MaTeMaTHYeCKON HapaBICHHOCTH

MII 11. BeisBasars nedunur
nH(OpMAIIUHU, TaHHBIX,
HEOOXOIMMEIX JUIs1 OTBETA HA
BOIIPOC U VISl PEIICHUS
3aJa4H.

MII 12. Bribupats
nH(pOpMaIKIO U3 UCTOYHUKOB
Pa3IMYHBIX TUIIOB,
aHAJIM3UPOBATh,
CUCTEMATH3UPOBAThH U
WHTEPIPETUPOBATH
MHPOPMALIHIO PA3INIHBIX
BHJIOB U (hOPM TIpEICTaBICHUS
MII 13. CrpykTypupoBaTh
nH(popMaInIo, MPeaCTaBIATh
e€ B pa3nuuHbIX popmax,
WJUTFOCTPUPOBATH rpaduiuecKu
MII 14. OuenuBarhb
HaI&KHOCTh HH(POPMALIMH 10
CaMOCTOSATEILHO
c(hopMyIUpPOBaAaHHBIM
KPUTEPHUSIM.
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Ipunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yJbTaToB @PI'OC COO (mpeamMeTHbIX) ¢
oOpaszoBareabHbiMH pe3yabTatamu PI'OC CIIO
(mpodeccroHanbHO-OpUEHTHPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTEILHOTO
npeaMera ¢ mpoQeccruei)

HaumeHoBaHue
o0menpogeccuoOHAIbHBIX
AUCUHMILINH C
oOpa3oBaTeJIbHbIMH
pe3yJibTaTaMu,
HMEKIIMMHA B3aMMOCBSA3b
¢ npeamMeTHoimu OP

HauMmeHnoBanue
npogdeccuoHaJIbHBIX
moayJaeit (MIK) c
o0pa3oBaTeJIbHbIMH
pe3yJbTaTamu,
UM ILHMH
B3aHMOCBSI3b C
npeaMeTHbiMu OP

HaumenoBanue
npeAMeTHbIX
pesyiabtatoB ®I'OC
COO, nmeromux
B3anMOCBA3L ¢ OP
dIrocC C1io

HaumenoBanue
pa3aesioB/TeM U
paboueii nporpamme
1o npeaMery

OII 02. «Texunueckue
HU3MEPCHHUS

YMeTsh:

- BBIMIOJIHATH KOMIUIEKCHEIE
YEPTEKU TEOMETPUUECKHUX
TEJ ¥ MPOEKIIMH TOYCK;

- YUTATh YEPTEKHU,
TEXHOJIOTHYECKHE CXEMBI.
3HaTh:

- FEOMETPUYCCKHUE
MOCTPOCHUS.

MJIK. 01.02 «MonTax
CpeicTB
aBTOMATH3AIMH»
YMeThb: BEIUUCIIATH
reOMEeTPUYECKUe
BEJIMYUHBI (JUIMHA, YTOII,
IUI0IA/b, 00BEM),
UCTIOJB3Ys N3yYCHHBIC
(GOopMyIT bI ¥ METO/BI.
3HatTh: popmyIbl
BBIUHCIICHUS
MaTeMaTHYECKUX
BEJIMYUH.

I1P 10. OnepupoBatb
MOHATHSMMU: TOYKa,
npsimMasi, I0CKOCTb.
ITpyMeHATh aKCHOMBI
CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
IIPY pELICHUN
reOMETPUUYECKUX
3ajad.

OnepupoBarb
MOHSTUSMM:
NapajuIeIbHOCTD U
NEPIEHIUKYJIPHOCTD
IPSIMBIX U
IIJIOCKOCTEM.
Knaccudunuposats
B3alMHOE
pacnosoxxeHue
IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE.

ITP 11. Onepuposatb
MOHSTHSIMMU:
JIBYTpaHHBIA  Yrod,
IpaHu  JIBYyTPaHHOIO
yria, pebpo
JBYTPaHHOIO  YIJIa;
JIMHEUHBIN yroi
JBYTPaHHOIO  YIJIa;
rpagycHas Mepa
JIBYTPaHHOI'O yrJja.
OmnepupoBatb
MOHSTHUSIMHU:
MHOT'OTpaHHUK,
BBIITYKJIBIN u
HEBBIITYKJIbIN
MHOT'OTpaHHUK,
AJIEMEHTBI

«/lexapToBBI
KOOPJMHATHI U
BEKTOPHI B
MIPOCTPAHCTBE
«MHOrorpaHHuKH.
O0BeMBI
MHOTOTPaHHUKOBY
«Tena BpamieHus.
OOBEMEI U
MTOBEPXHOCTH TEJ
BpAILICHUS»,
«lIepneHIUKYIAPHOCTH
MPSIMBIX U
IIOCKOCTEM»

44




MHOTOT'paHHHKA,
MPaBUIIbHBIN
MHOT'OT'pPaHHHK.
Pacno3naBars
OCHOBHBIE BUJIBI
MHOTOI'PaHHHKOB
(mupamuga; mTpu3Ma,
IIPSAAMOYTOJIBHBIN
napajuleJenunen,
Ky0).
Knaccugunuponartsb
MHOTOT'PaHHHKH,
BbIOMpAasi OCHOBAHHMS
uig  Kiaccuukanuu
(BBIITYKJIBIE u
HEBBITYKJIIBIC
MHOTOTpPaHHHKH;
NPaBUJIbHBIC
MHOTOTpPaHHHKH;
npsIMbIe u
HAKJIOHHBIE TPHU3MBI,
napajuleenune/ibl).
OnepupoBatb
MOHATUSIMH: CEKyIIast
IJIOCKOCTh, CEYEHHE
MHOTOTPaHHHUKOB.
OOBSCHATD
TIPUHIAITBL
MOCTPOEHUS CEUCHUH,
UCTIONB3Ys METOJ
CJIEJIOB.

CtpouTth ceueHus
MHOTOTPaHHHKOB
METOJIOM CJIE/IOB,
BBITTOJTHATH
(BBIHOCHBIE) TITIOCKUE
YEePTEKH U3
PHCYHKOB ITPOCTBIX
00BEMHBIX GUryp:
BUJ CBEPXY, COOKY,
CHU3Y.

ITP 13. OnepupoBath
TIOHSATHUSIMH:
CUMMETpPHS B
MIPOCTPAHCTBE;
HEHTP, 0Ch u
IJI0CKOCTh
CUMMETPHH; LEHT,
OCb U  IUIOCKOCTb
CUMMETPUHU (QUTYPBHIL.
H3Biekars,
npeoOpa3oBBIBaTh U
MHTEPIPETHPOBATH
nHpopmaIuio 0
IPOCTPAHCTBEHHBIX
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TE€OMETPUUYECKUX
¢durypax,
MPEJICTABICHHYIO Ha
gepTexax u
pPUCYHKaX.
[IpumensTH
TC€OMETPHUYECKUE
(bakThI 15 perIeHus
CTEPEOMETPUICCKUX
3ajad,
MPEIMTOJIATAFOIIIHX
HECKOJIbKO I1aroB
pelIeHus, eclin
YCIIOBUSI IPUMEHEHUS
3aJ1aHbI B SIBHOM
dbopwme.

I1P 15. OnepupoBath
MOHSTUSIMHU:
HWIMHIPHYECKas
MOBEPXHOCTb,
oOpa3yrorue
UIMHIPUYECKON
MOBEPXHOCTH;
WIHHID;
KOHUYecKas
MOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOU
MOBEPXHOCTH, KOHYC;
cdepuyeckas
MOBEPXHOCTb.
Pacnio3naBats Tena
BpaieHus (IUIUHAD,
KOHYC, cdepa u 1map).
OOBSICHATH CITOCOOBI
MOJTyYeHUs Tell
BpallleHUS.
Knaccudumnuposats
B3aMIMHOE
pacmoIoKeHue
cepbl U MIOCKOCTH.
OnepupoBatb
MOHSITHSIMH:
[IIApOBOI CETMEHT,
OCHOBaHHE CETMEHTA,
BBICOTA CETMEHTA;
LIapOBOM CIIOH,
OCHOBaHHE I1apOBOT0
CJIOs1, BBICOTA
[IIApOBOTO CJIOS;
IapOBOM CEKTOP.
Boraucnars 00bEMBI
Y TUTOIIA TN
MOBEPXHOCTEN Tell
BpalllCHUs,
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re€OMETPUUYECKUX TET
C IpUMEHEHUEM
dbopmy.

ITP 16. OnepupoBaTh
MOHSTUSIMHU:
MHOTOTPaHHUK,
BIIMCaHHBIH B chepy
U OMNHCAHHBIA OKOJIO
chepsr; chepa,
BIIMCaHHAas B
MHOTOTPaHHUK  WJIH
TEJIO0 BpallleHusl.

Breruncnars
COOTHOILEHUST MEXTY
TIOLIAISIMH
MOBEPXHOCTEH u

00BpéMaMu OIOOHBIX
Tel.

N3o0paxaTh
u3ydaembie  (UTYPHI
OT PpykKH U C

MIPUMEHEHUEM
MPOCTBIX YEePTEKHDBIX
WHCTPYMEHTOB.
BeinonsaTe
(BBIHOCHBIE) TIJIOCKHE
YepTEKHU u3

PUCYHKOB  IPOCTBIX
00BEMHBIX  uryp:
BUJ CBEpXy, COOKY,
CHM3Y; CTPOUTH
CeueHHs Tel
BpAILCHMSL.
H3Biekars,
UHTEPIPETUPOBATH U
peoOpa3oBHIBATH
UH(POPMALIUIO O
MIPOCTPAHCTBEHHBIX
reoOMEeTPHUYECKUX
¢urypax,
NPE/ICTaBICHHYIO Ha
YepTexax u
PHCYHKaX.
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