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1. OBLIASI XAPAKTEPUCTUKA PABOUYEN MPOTPAMMBI YUYEBHOM
JUCHUATNIUHBI

[Iporpamma yuebnoit aucuurmunasl OY (.03 Martematuka paszpaboTaHa Ha
OCHOBE:

(denepanbHOr0 roCyAapCTBEHHOrO 00pa30BATEIBHOTO CTAaHAApPTa CPEIHEro
obmrero odpazopanus (naigee — ®I'OC COO);

dbenepanbHOl 00pa3oBaTEIBLHON MPOTrpaMMbl CpeIHETO 00I1Iero oOpa3oBaHUs
(manee — ®OII COO);
denepanbHOrO0  rOCYJapCTBEHHOTO  00pa3oBAaTENbHOTO  CTaHJAApPTa  CPEIHEro
npodeccruonaabHoro oopaszopanus (nanee — OI'OC CITIO) 15.01.05 Capiiuk (pyqHOit
Y YaCTUYHO-MEXaHU3UPOBAHHOW CBapKH (HAILIABKH);

npuMepHoll  paboueit  mporpammbl  0OmIeoOpazoBaTeabHON  yueOHOM
mucuumiiabl OY .03 Marematuka (i mpodeccuoHanbHBIX 00pa3oBaTEIbHBIX
OpraHu3anui);

yaeOHoro 1rada no npodeccuu 15.01.05 Capiiuk (py4HON U 4aCTUYHO-
MEXaHU3UPOBAHHOM CBAapKH (HAIUIABKH);

paboueit mporpaMmMbl Bociutanus 1o npopeccun 15.01.05 Crapimuk (pyyHoit u
JaCTUYHO-MEXaHU3UPOBAHHOM CBAPKH (HATIIIABKH ).

[Iporpamma yueOHo#t mucrumimabel OY /(.03 Marematuka paspaboTtaHa B
cootBeTcTBUM ¢ KoHuenuuei npenonaBanusi oOieo0pa3oBaTeIbHbIX AUCIHUILUIAH C
y4eToOM npodeccruoHaIbHOM HaIPaBJIECHHOCTH IporpamMm CpEIIHETO
npodeccuoHaIbHOTO 00pa3oBaHUs, pealu3yeMbiIX Ha 0a3e OCHOBHOTO OOIIETro
oOpa3oBaHusA, YTBEPXKJACHHOW pacmopsikeHHeM MUHHCTepCTBa  IPOCBEIECHUS
Poccuiickoit ®@eneparuu ot 30.04.2021 Ne P-98, Ha oOCHOBaHMM TIMChMa
JlenapramMeHTa rocyAapCTBEHHON MOJUTHUKU B cepe cpeaHero npoPpeccuoHaaIbHOTO
oOpazoBanuss ® TpodeccHoHaTbHOrO0 O0O0y4YeHuss MUHUCTEPCTBA IPOCBEIICHUS
Poccuiickoit @eneparuun ot 30.08.2021 Ne 05-1136 «O HampaBlIeHUHM METOJMK
IIPETOJaBaHUS.

Conepxanue paboueit mporpammbl 1o guctumiimae OVY .03 MaremaTtuka
pa3paboTaHO Ha OCHOBE:

cuHXpoHHu3anuu oOpazoBaTenbHbBIX pe3ynbTaToB ®I'OC COO (JIUYHOCTHBIX,
npeametHbix, MetanpeameTHsix) 1 ®I'OC CIIO (OK, IIK) ¢ yuerom nmpoduibHOMA
HampaBieHHocTd mnpodeccun  15.01.05 Cpapuuk  (pydyHOM W YacTUYHO-
MEXaHW3UPOBAaHHOM CBapku (HAIUIAaBKKM) HMHTETpAllUd M IPEEMCTBEHHOCTH
coaepykanus 1o npeamery OV J1.03 Maremartrka u coepKaHus y9eOHBIX TUCIUIUINH,
npodeccuonansabix Moayieit ®I'OC CIIO.

1.1. MecTto y4yeOHOH JAUCHMIUVIMHBI B  CTPYKType  OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI:

VYuebnas  muctummHa OV 03  Maremaruka  u3y4daercsi B
00111e00pa30BaTEeIbHOM IIMKJIE OCHOBHOW OOpa30BaTENIbHOM MpPOrpamMMbl CPEIHETO

npodeccuonanbHoro oopazosanus (maiaee — OOII CIIO) mo mpodeccun 15.01.05
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Cpapuuk (py4HOW M 4YaCTUYHO-MEXAaHU3MPOBAHHOW CBapKW (HamiaBKu) Ha 0Oase
OCHOBHOTO 00111eT0 00pa30BaHus € MOJYYCHUEM CPEIHEr0 00IIero 00pa3oBaHusl.

Ha uzyuenue aucuummunasl OY]l. 03 Marematuka no npodeccun 15.01.05
CBapmuk (py4yHOM M 4aCTUYHO-MEXAHU3MPOBAHHOM CBapKU (HAIUIaBKHU) OTBOJIUTCS
334 yaca B COOTBETCTBMHM C Y4eOHbIM I1aHOM Mo mpodeccun 15.01.05 Cpapuiuk
(py4HOl M 4YaCTMYHO-MEXAHU3UPOBAHHOW CBapKH (HAILJIABKH).

B nporpamMmme TeopeTHUECKHE CBEIEHUS JOMOJHSIOTCA MNPAKTHUYECKUMU
3aHATUSIMU B COOTBETCTBUM € Y4eOHBIM Iu1aHoM 1o npodeccun 15.01.05 Cpapiuk
(py4HOH M YaCTMYHO-MEXAHU3UPOBAHHOW CBapKH (HAILJIABKH).

IIporpaMmma conepKUT TEMAaTUUYECKUM IUIAH, OTPAKAIOIIUN KOJIMYECTBO YacOB,
BbIJIENIIEMOE Ha U3yYEHHE pa3/ieoB U TeM B paMkax npeamera OV J1.03 Marematuka

KonTposb kauectBa ocBoeHus npeamera OVYJ[.03 Maremarrka npoBOAUTCA B
npolecce TEKYIIEro KOHTPOIS U MPOMEXYTOYHON aTTeCTalluu.

Texymuii KOHTPOJIb MPOBOAUTCS B MpeAesiax yueOHOro BpeMEHHU, OTBEICHHOIO
Ha TMpEeAMET, KaK TPAJAULMOHHBIMHM, TaK ¥ WHHOBAIIMOHHBIMU METOJAMH, BKJIHOYas
KOMITBIOTEPHOE TECTUPOBaHUE. Pe3yabTaThl KOHTPOJIS YUUTHIBAIOTCS MIPU MOABEACHUU
UTOTOB TIO MPEAMETY.

[IpoMeskyTouHas aTrecTanus NpOBOAUTCS B (OpMe MUCHMEHHOTO 9K3aMEeHa 110
UTOraM M3Y4YeHHs IpeMeTa, Ha €€ MPOBeIeHNE OTBOAUTCS 6 4acoB.

1.2. eau u3agaum y4eOHOH TUCHUIIIUHBI

Peanuzanus nporpammbl  yueOHOW auctuminael OY][.03 Marematuka B
ctpykrype OOII CIIO nanpaBieHa Ha JOCTHKEHUE 1IEJIEH:

- (popMupoBaHHE IEHTPATHHBIX MATEMATUYECKUX MOHATHH (YHUCIO, BEIUYWHA,
reoMeTpudeckas Qurypa, rmepeMeHHasi, BEpOsSTHOCTh, (DYHKIUS), 00eCIeunBaronnX
IPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh  MaTEeMaTHYECKOro  0Opa3oBaHUS
oOydJarommxcs;

- TOJBEJCHHE OOYYAIOIIUXCS HA JOCTYIMHOM JJisi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS31 MaTEMATHKU U OKPYXKAOIIETO MUpPa, IOHUMaHUE MAaTEMATHKU KaK 4acTu
oO011el KylIbTYphI YEIOBEUECTRA;

- pa3BUTHE HMHTEIUICKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH OO0ydarommuxcs,
[MO3HABATEIbHOM  AKTUBHOCTH,  MCCJIEAOBATEIbCKHUX  YMEHUH, KPUTHYHOCTH
MBIIUICHUS, UHTEPECA K U3YUCHUIO MAaTEMATUKU;

- (opmupoBanre (PYHKIIMOHAILHON MaTEMAaTHYECKOW TPAaMOTHOCTH: YMEHHS
pacro3HaBaTh MAaTEMAaTUYECKHE ACHEKThl B PEalibHbIX KU3HEHHBIX CUTYAIUsX U IPU
M3YYEHUH JIPYTHMX  Y4YEOHBIX TMPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH WU
3aKOHOMEpPHOCTEH, (QopMymupoBaTh WX Ha A3BIKE MaTEeMaTHKA U CO37aBaTh
MaTeMaTU4eCKUe MOJENIH, MPUMEHSATh OCBOCHHBIM MaTeMaTHYEeCKHil ammapar s
pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ady, MHTEPHPETHUPOBATH U OIICHUBATH
MOJTyYEHHBIE PE3YIIbTATHI.

Henb OCBOCHUS IIpOrpaMMBbl y4eOHOT0 paszena «I"'eomeTpus»
oO1ieo0pa3zoBaresibHOe U OOIIEKYJIBTYpPHOE pa3BUTHUE OOyYalolUXCAd 4epes
oOecriedeHUE BO3MOKHOCTU MPUOOPETEHUS U HCIOJIB30BAHUSI CUCTEMATUYECKUX
F€OMETPUYECKUX 3HAHUW M ACHUCTBUM, CcHeU(UUHBIX T€OMETPHUH, BO3MOKHOCTH
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YCHEUTHOTO MPOJOKEHUsT 00pa30oBaHUs IO CHEHUAIBbHOCTSAM, HE CBS3aHHBIM C
MPUKJIAJHBIM UCTIOJIb30BAHUEM T€OMETPHUH.

Paznen «BepodaTHOCTh M CTaTUCTHKa» MpelHa3HauYeH Il (OPMUPOBAHUS Yy
00y4Jaromuxcs CTaTUCTUYECKOM KYJIbTYpPhl U IOHUMAaHUS POJIM TEOPUH BEPOSITHOCTEN
KaK MaTeMaTUYeCKOTO MHCTPYMEHTA ISl U3YUYCHUS CIIyYailHbIX COOBITUN, BETUYUH U
npoueccoB. [Ipu uzydenun paszzgena oOoramjaroTcs MpPeACTaBICHUs 00yYaromMXcs O
METO/1aX UCCIIEIOBAHUS U3MEHUYMBOIO MUPA, pPa3BUBAETCS TOHMMAHUE 3HAYMMOCTU U
OOIIHOCTH MaTEMaTUYECKUX METOJ0B IIO3HAHMS KaK HEOThEeMJIEMON YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Conepxanue Kypca HampaBlICHO Ha 3aKpEIJICHHE 3HAHUMW, MOJIYYEHHBIX MNpPHU
M3YUYEHUU Kypca OCHOBHOHM IIKOJbI M HA Pa3BUTUE MPEACTABICHUN O CIIy4alHbIX
BEJIMYMHAX U B3aUMOCBS3X MEXKJy HUMU Ha Ba)XKHBIX MPUMEPax, CIOKEThl KOTOPHIX
MOYEPIHYTHI U3 OKPYKAIOIIETO MUpAa.

B coorBerctBun ¢ IIOOII COO copepkaHue MporpaMMbl HampaBi€HO Ha
NOCTHKEHUE CIEAYIOIINX 3a1a4:

-opMHpPOBATH MPEICTABICHUS O COIUATBLHBIX, KYJIBTYPHBIX U UCTOPHUUECKUX
¢dbakTOpax CTaHOBJIEHUS MAaTEMAaTUKHU;

-popMHpPOBATHL OCHOBBI JIOTHYECKOTO, aJTOPUTMHYECKOTO M MaTEMaTUYECKOTO
MBIIICHHS;

-popMHpOBaTH YMEHUS IPUMEHSITh TTOJIYUYCHHBIC 3HAHUS MPU PEIICHUN
Pa3TUYHBIX 33714, B TOM YHCIIe MPO(eCcCHOHATBHBIX;

-(opmMupoBaTH MpEACTaBICHUS O MATEMATHUKE KaK YaCTH OOIIeUYeIOBEYeCKOM
KyJbTYpPbl, YHUBEPCAIILHOM S3bIKE€ HaYKH, TO3BOJISIOIIEM OMUCHIBATh U
U3y4yaTh peajbHbIE IPOLIECCHI U SIBJICHUS.

B mpornecce ocBoenus mucuumuinael  OYJ1.03 Martemarnka y o0ydaroniuxcs
1ieJIeHaIIpaBIeHHO (OPMHUPYIOTCS YHUBEPCaIbHbIe yaeOHbIe aeiicTBuA (nanee — YY),
BKJIFOYas (popMHUpOBaHHWE KOMIIETCHIIMH B 00JacTH Yy4eOHO-HCCIICIOBATCILCKOU H
NPOEKTHOW  JEATEIbHOCTH, KOTOpPbIE B  CBOIO  OuYepelb  O0ECIeYrBaIOT
npeeMcTBeHHOCTh (popmupoBanus o0uux kommereniui @I'OC CIIO.

dopMHUpOBaHUE YV OPUEHTUPOBAHO Ha npodeccroHaIbHOe
CaMOOIIpeICIICHNE 00YyJaIoNIUXCsl, pa3BUTHE 0OA30BBIX YMPABICHYECKUX YMEHHH IO
TUTAHUPOBAHUIO M IPOSKTUPOBAHUIO CBOETO MPOGECCHOHAIBHOTO Oy IYIIETO.

1.3. OO0mas XxapaKkTepuCTHKA Y4eOHOH TUCHMIIHHBI

JMuctunauna OVYJ[.03 MaremaTuka MMeEeT MEXKIUCIUIUIMHAPHYIO CBSA3b C
npeaMeTaMu o0IIeo0pa3oBaTEIbHOTO W JAUCIHUIUIMHAMA O0IIenpodheCcCHOHATBHOTO
uukina:  «OcHOBbl  HMHXKEHEpHOW  rpaduku», «OCHOBBI  JJIEKTPOTEXHUKHU,
«MartepuanoBeaeHue», «/{0MmycKku 1 TEXHUYECKUE U3MEPEHUSIY.

Jucrtumaa OY J1.03 MaremaTuka umMeeT MeXIUCITUIUTMHAPHYIO CBS3b C yUeOHOM
muctuiinHon «KimoueBble KOMIEeTeHIMM TpodeccuoHana» o01menpodecCuoHaAIbHOTO
[MKJIa B YaCTU Pa3BUTUS MAaTeMaTUYECKOW, (PMHAHCOBOM, YMTATENILCKOM, €CTECTBEHHO -
HAy4YHOW IPaMOTHOCTH, a Takke (POpMUPOBAHUS OOIIMX KOMIIETEHIIMI B cpepe paboThI ¢
nH(pOpMalIKEl, CAaMOOPraHU3aLIMU ¥ CAMOYTPABJICHUS, KOMMYHHUKAIHH.



ConepxkaHve JUCUMIUIMHBI — HANpaBIEHO HAa  JOCTHKEHHE  JIMYHOCTHBIX,
METANpPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00yueHus, peraaMmeHTrpoBaHHbIx OI'OC
COO.

B npoduibHyI0 COCTaBISIOUIYIO MO AUCUUIUIMHE BXOIUT NPOQPECCHOHAIBHO
OPUEHTUPOBAHHOE COJIEpKaHKUE, HEOOXOAMMOe sl (POPMHPOBAHUS Y OOYHaIOIIMXCS
00IIMX U MPO(ECCHOHATIBHBIX KOMITETEHIINH.

B memsix mnoaroroBku oOydamomuxcs K Oyaymied npodecCHOHAIbHOM
NEeSATENbHOCTU NpHU M3ydeHuu ydeOHou aucuuruinasl OY .03 MaremaTtuka ocoboe
BHUMAaHHE YJEISETCS MPUMEHEHHIO MAaTeMaTUYeCKUX 3HAHUHI B MPOPeCcCHOHAIbHON
JEeSTENbHOCTH.

B mporpamme no aucummimae OVYJ.03 Maremaruka, peanu3zyeMod npu
NOATrOTOBKE  oOywarommxcsa 1o  npodeccusiM, TpoGHUIbHO-OPUEHTUPOBAHHOE
colepKaHHe HaxXOAuT oOTpaxkeHue B TeMax: «[lapamnenbHOCTh TPSIMBIX U
iockoctey, «lleprneHauKyasIpHOCTh NPSIMBIX U IUIOCKOCTE», «MHOTOrpaHHUKH.
O6bembl MHOrorpaHHukoBy, «Tema BpameHus. OO0beMbl W TOBEPXHOCTH TeJ
BpaieHus», «llpumMeHeHne npou3BoIHOMN.

1.4. Ilnanupyembie pe3yJibTaTbl OCBOCHHSI Y4eOHOW TUCIUIINHE

B pamkax mporpammel yueOHoM gucummuiuael OYJ[.03 MaremaTtuka
OoOy4YaroMMMHCS OCBAMBAIOTCS JIMYHOCTHBIE, METANpPEIMETHbIE W TPEIMETHbIE
pe3ynbTaThl B cooTBeTcTBUU ¢ TpeboBanusiMu GI'OC cpennero obiero oOpa3oBaHus:
auunoctHeie (JIP), metanpeametasie (MP), mpenmernsie (ITP):

Koabi Ili1anupyemMble pe3ybTAaThl 0CBOCHUS Y4eOHOM IMCIUIINHBI BKJIIOYAKOT:
pe3yJbTaTo
B

JInuHocTHbIE pe3yabTaThl (JIP)

JIP 01 c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3ULMU OOYyYaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHMCKOTO  OOIIeCTBa,  MPEACTaBICHHE O
MaTEeMaTUYEeCKUX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHIA,
MpoLeayp TpakJaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M Mp.), yMEHHUE
B3aMMOJICHCTBOBATh C COIMAIBHBIMA WHCTUTYTAMH B COOTBETCTBUH C UX
(GYHKIUSMU ¥ HA3HAYCHUEM.

JIP 02 c(OpPMUPOBAHHOCTh POCCUICKON TpaKJAHCKOW HJIEHTUYHOCTH, YBXKEHHUS K
MPOLIOMY U HACTOSIIIEMY POCCHIICKOM MaTeMaTUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHIKEHHSIM POCCUICKUX MaTeMaTUKOB U POCCUHCKON MaTeMaTHUECKOM IIKOJIBI,
K HWCHOJB30BAaHUIO J3TUX JOCTIKEHHUH B JPYTrUX HayKaX, TEXHOJOTHUsX, cdepax
SKOHOMUKH.

JIP 03 OCO3HAHME JIyXOBHBIX LIEHHOCTEH pOCCUHCKOro Hapoaa; c(pOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOIO IOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAYKU U JACATEIBHOCTBIO YUYEHOT0; OCO3HAHUE JIMYHOTO
BKJI3/Ia B IOCTPOCHHUE YCTOWYMBOIO OYIYLIEro

JIP 04 ACTETUUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasl ICTETUKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 33a]1a4, PEIICHUH, pacCyXAeHNUH; BOCIPUUMYHBOCTb
K MAaTEeMaTUYECKUM acCleKTaM Pa3JIMYHBIX BHJIOB HCKYCCTBA

JIP 05 C(bOpMI/IpOBaHHOCTB YMCHHA TNPUMCHATb MATCMATUYCCKUC 3HAHUA B HHTCPECAX
340POBOIo " 0€30I1acHOTO 06p8.33. JKU3HH, OTBCTCTBCHHOC OTHOLICHHUEC K CBOCMY
3J0POBBIO (3IIOPOBOC MNUTAHUC, C6aﬂaHCHpOBaHHLIﬁ PEKUM 3aHATHH U OTAbIXa,

6



Koapbl
pe3yJibTaTo
B

H.]IaHl/IpyeMble pe3yJbTaTbl 0OCBOCHUA yqeﬁnoﬁ AUCHHUIIJIMHBI BKJIIOYAK0T:

perynspHas (u3HUEcKas aKTUBHOCTH); (PU3MUYECKOTO COBEPIICHCTBOBAHMS, IMPHU
3aHATHSX CHOPTHUBHO-03/I0POBUTEIBHOM JIEATEIIbHOCTHIO

JIP 06

TOTOBHOCTDB K TPyAY, OCO3HAHNEC ICHHOCTU TPYILOJHO6I/I$I; HHTEPCC K pa3IniIHbIM
cdepam nmpodeccHOHATEHON NEATEIPHOCTH, CBSI3aHHBIM C MATEMATUKON U €€
MPUIIOKEHUSIMHU, YMEHUE COBEPILIATh OCO3HAHHBIN BBIOOP Oyymiel mpodeccuu u
PCAIIN30BbIBATH coOCTBEHHBIE KU3HEHHBIE IIJIaHBI; TOTOBHOCTH U CIIOCOOHOCTH K
MaTeMaTu4ecKoMy 00pa30BaHMIO U CAMOOOPA30BAHHIO HA MPOTSIKSCHUU BCeit
JKU3HHU; TOTOBHOCTb K AKTUBHOMY YUYAaCTHUIO B PCIICHHUU MTPAKTUUCCKUX 3aaa4
MaTeMaTU4EeCKOU HAIpaBJICHHOCTHU

JIP 07

C(l)OpMI/IpOBaHHOCTI) AKOJIOTHUYECKOH KyJIbTYpbl, HOHUMAaHUC BJIUAHHUA COIUAIIBHO -
SKOHOMMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHOM U COLIMATIBHON Cpeibl,
0CO3HaHME INI00AIBHOIO XapaKTepa SKOJIOTMYECKUX NPO0JIeM; OpUEHTALMS Ha
IMPUMCHCHUC MAaTEMATUYCCKHUX 3HAHWUHI JJId pCUICHUA 3a/1a4d B oOjacTu
OKpYKaloIlEeW Cpeibl, IJITAHUPOBAHUE MTOCTYIKOB U OLIEHKH UX BO3MOYHBIX
TTOCJIEACTBUM Il OKPYXKAOLIEH Cpepbl

JIP 08

c(hopMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKH, TOHUMAaHNE MaTeMaTHIeCKONU HAyKH
Kak cephl YeITOBEYECKOH JCSITEIILHOCTH, ATANIOB €€ Pa3BUTHUS U 3HAUUMOCTH IS
Pa3BUTHS TUBWIN3AIMH; OBJIAJICHUE S3bIKOM MaTEMaTUKH M MAaTEMaTHIECKOM
KyJIbTYypOH KaK CPEJICTBOM MMO3HAHHS MUPA; TOTOBHOCTH OCYITIECTBIISATh
MIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE

MeTtanpeamerHbie pe3yabtarbl (MP)

MII

Ilo3naBarenphbic YV ][]

bazoBrle mornueckne neicTBUA

MII 01

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTHYECKUX
00BEKTOB, MOHATHH, OTHOLICHUI MEXAY MOHATUAMU; (HOPMYIUPOBATDH
oTpe/ieNieHus] HOHATUI; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK Ki1acCU(UKALIUH,
OCHOBaHUs i 00001IEeHUs M CPAaBHEHUS, KPUTEPUH MTPOBOJMMOIO aHAIM3a

MIT 02

BOCIIPUHUMATh, (POPMYIUPOBATH U NIPEOOPA30BBIBATH CYXKACHUSA: YTBEPIUTEIbHbBIC
U OTpUIATeNIbHbIC, EAMHUYHbIC, YACTHBIE U OOIINE; YCIOBHBIC

MII 03

BBIABJIATE MATEMATUUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3HM W IIPOTHBOPECYHA B
(baKTaX, JaHHBIX, HaGJ’IIOI[CHI/IHX U YTBCPXKIACHUAX; INpEaIaratb KpHUTCPpUHU IJId
BBISAABJICHU A SaKOHOMepHOCTeﬁ u HpOTI/IBOpe‘lI/Iﬁ

MIT 04

ACJIaTb BBIBOABI C  HCIIOJIB30BAHHUECM 3dKOHOB  JIOTHKH, JCAYKTUBHBIX U
HMHAYKTUBHBIX YMO38.KJ'IIO‘{€HI/II71, YMOSaKJ'IIO‘ICHI/Iﬁ 110 aHAJIOTHUH

MII 05

MPOBOJUTH CAMOCTOATEIBHO JOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPIKACHUN
(IpsiMBbIE ¥ OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAIINIO, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPbI; 000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHUS U BBIBO/IBI

MII 06

BBIOMpATh CHOCO0 perieHus yueOHOH 3a7aun (CpaBHUBATh HECKOJBKO BAPUAHTOB
pelieHus, BbIOMpaTh Hauboliee TMOAXOIANIMK ¢ Y4E€TOM CaMOCTOSITENBHO
BBIJICNICHHBIX KPUTEPHUEB)

bazoBrie nccienoBaTenbCcKrue ASHCTBUSA

MIT 07

UCIOJIb30BAaTh BOIPOCHl KaK HCCIIENOBAaTEIIbCKMM HMHCTPYMEHT II03HAHMS;
¢dbopmynupoBaTh  BONPOCHL,  (DUKCUpPYIOLIUME  MPOTUBOpEUME,  Mpoldiiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOe, (OpMHUPOBaTh T'MIIOTE3Yy, apryMEHTHPOBATh
CBOIO NIO3UIIMIO, MHEHHE

MIT 08

IpOBOAUTE CAMOCTOATCIBHO CHJ'IaHI/IPOBaHHHﬁ OKCIICPUMCHT, HCCICAOBAHUC IIO
YCTaAHOBJICHHUIO 0COOEHHOCTEH MaTeMaTHYECKOIO O6’beKTa, ABJICHUS, IIpolecca,
BBISBIICHUIO 3aBHCHMOCTEMH MCKAY O6’beKTaMI/I, ABJICHUAMMH, ITPOLCCCAMU

MIT 09

CaMOCTOATECIBHO (bOpMyJ'IHpOBaTB 0606II_ICHI/I$I W BBIBOJBI 110 pPE3yJibTaTaM
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Koabl
pe3yJibTaTo
B

H.]IaHl/IpyeMble pe3yJbTaTbl 0OCBOCHUA yqeﬁnoﬁ AUCHHUIIJIMHBI BKJIIOYAK0T:

NpOBEAEHHOTO  HAOJIOAEHUS, WCCIEAOBAaHUS, OIICHUBAaTh  JOCTOBEPHOCTD
TIOJTYYCHHBIX PE3YJbTATOB, BHIBOJIOB U 00001IEHNN

MII10

IMPOTrHO3UPOBATHL BO3MOXHOC pPasBUTUC IIpoOLECCa, a TaKKC BbIABHUIATb
IMPCAITIOJIOKCHUA O €TI0 PAa3BUTUHN B HOBBIX YCIIOBHAX

Pabora ¢ napopmanneit

MII11

BBISABJIATDH Z[e(bI/IIlI/IT I/IH(i)OpMaIII/II/I, JaHHbIX, H€O6XOILI/IMI)IX I OTBETA Ha BOIIPOC U
I pCIICHU A 3aaa9u

MIT12

BbIOMpaTh HMH(OpPMALMIO W3 HCTOYHUKOB pA3JIMYHBIX THUIIOB, AHAJIU3UPOBATbH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIUIO PA3IUYHBIX BUJIOB U GOPM
NIPEACTABICHUS

MII13

CTPYKTYpUpPOBaTh HHGMOPMALIMIO, NPEICTaBIsAThH €€ B pa3iInyHbIX (opmax,
WJUIIOCTPUPOBATh ITpadudecKu

MII14

OIIEHMBaTh HAJAEKHOCTh MH(POPMAIMU MO CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIM
KpUTEpUSIM

MK

KommyHukatusasle YV 1

OO01eHne

MK 01

BOCIIpUHUMATb H (1)OpMy.]'II/Ip0BaTB CY)XACHHUA B COOTBETCTBUH C YCIOBUAMH U
OEIIsIMHA O6HI€HI/I$I; SICHO, TOUHO, I'PAaMOTHO BbhIpaXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX
U TIMCBMCHHBIX TCEKCTaX, MAaBaTb IMOACHCHUA 110 XOA4Yy PCHICHUA 3aJdaydu,
KOMMCHTHUPOBATH HOJ'Iy‘—IGHHBIfI PE3YyIbTAT

MK 02

B XoJe OOCYKIeHHs 3a/JaBaTh BOMPOCHI IO CYHIECTBY OOCYKIAaeMOIl TEMBI,
npoOieMbl, pemaeMoil 3aJayd, BbICKA3bIBaTh HJEU, HalleJICHHbIE Ha IIOUCK
pELICHUS; COMOCTAaBISITh CBOM CYXACHHS C CYXIACHUSIMH APYTUX YYaCTHHUKOB
nuanora, oOHapy)XMBaTh Pa3jIMYMe U CXOJICTBO IMO3ULIUN; B KOPPEKTHOH ¢opme
(hopMynupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS

MK 03

MPEICTaBIATh PEe3yJbTaThl PEIICHUS 3aJaud, HKCHEPUMEHTa, HCCIEIOBaHMUs,
MIPOEKTa; CaMOCTOSITEIbHO BBIOMpPATh (opMar BBICTYIUIGHHS C Y4ETOM 3aaay
[Ipe3eHTAIMN U 0COOCHHOCTEH ayAUTOPUH

CoTpyAHUYECTBO

MK 04

IIOHUMATB U UCII0JIB30BaTh IPCUMYIICCTBA KOMaH,HHOfI n HHHHBHHyaﬂBHOﬁ pa6OTBI
Ipu pCIICHUHU y‘IC6HI)IX 3aga4;, IpUHUMATL LEIIb COBMECTHOH JCATCIIbHOCTH,
IUIAaHUPOBATL OPraHU3alUIO COBMECTHOM pa6OTBI, pacipeaciisiTb BHUAbI pa60T,
JA0TrOoBapuBaTbhCA, O6Cy>KI[aTB nponecc u pe3yybTar pa6OTbI; O606H18.TB MHCHUA
HECKOJBKMX JIIoJIeH

MK 05

y4acTBOBaTh B TPYyNNoBbIX (opmax paboTel (oOCykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIC IITYPMBI» H UHBIE); BHITIOIHATH CBOO YaCTh paOOThI H KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMHU KOMaH/Ibl; OIICHUBATh KAYECTBO CBOETO BKJIA/1a
B OOmUI TPONYKT MO KpUTEpHsM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aMMOICHCTBUS

MP

Perynsarusneie YVY /|

CaMOOpFaHI/BaHI/IS{

MP 01

COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3aJjaui, BEIOUPATh CIOCO0 pelIeHus ¢
y4ETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI pellIeHHH ¢ yu€TOM HOBOM MH(opMaIuu

CaMOKOHTpOJIb

MP 02

BJaJIeTh HaBBIKAaMHU II03HABATEJIbHOM pe(I)J'ICI(CI/II/I KaK OCO3HaHHus COBCPIIACMBIX
JEUCTBUH U MBICIMTEIbHBIX mponeccoB, UX peE3yJbTAaTOB, BJIAACTH criocodamu
CaMOIIPOBECPKHU, CAMOKOHTPOJIA IpouecCa U pe3yjibTaTa PCIICHUA MaTeMaTH4YeCKOu
3agadu

MP 03

NpeABUACTL TPYAHOCTHU, KOTOPLIC MOTYT BO3HUKHYTH IIpHU PCHICHUH 3a4a4vu,
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Koabl
pe3yJibTaTo
B

HHaHpreMble pe3yJbTaTbl 0OCBOCHUA yqeﬁnoﬁ AUCHHUIIJIMHBI BKJIIOYAK0T:

BHOCHUTH KOPPEKTUBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, NAHHBIX,
HalJEHHbBIX OIHNOOK, BISIBJIEHHBIX TPYIHOCTEH

MP04

OIICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH M YCIOBHSAM, OOBSCHITH MPHYUHBI
JOCTUKEHUS WIM HE JOCTHXKEHUSI PE3YJIbTaTOB JI€ATENbHOCTH, HAXOAUTh OLINOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY

IIpeameTHblie pe3yabTarhl 6a30Bblii (I1P)

Auiredpa

ITP 01
[P 01.1

I1P 01.2

[P 01.3

1P 01.4

OnepupoBaTh NOHATUSAMU: PALMOHAIBHOE U JEHCTBUTEIBLHOE YUCIIO,
OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIECHTHI.

BoinonHATe apudmMeTnyeckue onepanmy ¢ pallMoOHaJIbHBIMU U € CTBUTEIbHBIMU
YHCIIaMU.

BoinonHATe npuOIMKEHHBIE BBIYUCICHUS, UCTIOJIB3YS IIPaBUIIa OKPYTJICHHUS,
JieNlaTh IPUKHUIKY U OLIEHKY pe3ysbTaTa BbIYUCICHUH.

OnepupoBaTh NOHATUSAMU: CTENEHD C IIEJIBIM MOKa3aTeIeM; cTanaapTHas Gopma
3aMMcy JeMCTBUTENHLHOTO YUCIIa, KOPEHb HATYpaJbHOM CTENEHHU; UCTI0Ib30BaTh
MOAXOAIYI0 (POPMY 3allUCU AEWCTBUTEIBHBIX YUCEI IS PEIIEHUs TPAKTHUECKUX
3a/1a4 U Mpe/ICTaBICHUS] TaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC U TaHT€HC [TPOU3BOJIBLHOIO YIJa;
UCIOJb30BATh 3aIIMCh IPOU3BOJILHOIO YIJIa uepe3 0OpaTHbIe
TPUTOHOMETPUUYECKHE (DYHKIIHU.

ITP 02
ITP 02.1

ITP 02.2

ITP 02.3

ITP 02.4

IIp 02.5

OnepupoBaTh MOHATUSAMU: TOXKAECTBO, YpaBHEHNE, HEPABEHCTBO; 1I€JI0€,
paloHaIbHOE, UPPALMOHATILHOE ypaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
ypaBHEHUE;

BoinonHATe mpeobpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHHI U pelaTh
TPUTOHOMETPHUUECKHE YPAaBHEHUSI.

BoinonHsaTe mpeobpa3zoBaHus 1ENbIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
BBIPAKEHUH U pelIaTh OCHOBHBIE TUIIBI LIEIBIX, PAI[MOHATIBHBIX U
MppalMOHAIIbHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUISI PEILICHUS] MaTEMaTHUECKUX 3a/1a4 U
3a/1a4 U3 pa3InYHbIX 00JaCTe HayKH U pealbHOM JKU3HMU.

MonenupoBaTh peajabHble CUTYaIH Ha SI3bIKE aareOpbl, COCTABISTh BHIPAXKEHUS,
ypaBHEHUs1, HEPABEHCTBA M0 YCIOBHUIO 33/1a4H, UCCIIE0OBATh MOCTPOCHHBIE MOIEIIN
C MCMOJIb30BAaHUEM alllapaTa ajareopsl.

TIP 03
TTp 03.1

ITP 03.2

ITP 03.3

OnepupoBath NOHATUAME: GYHKIINA, CIOCOOBI 3a1aHus GYHKIIMU, 00TIaCTh
OTIPEJICIICHUs] © MHOYKECTBO 3HA4YCHUH (pyHKIMHU, TpaduK PyHKINHU, B3AHMHO
oOpatHble QYHKIUH.

OnepupoBaTh MOHATHUSAMH: YETHOCTh U HEYETHOCTh (DYHKIUU, HYIU (DYHKIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKIUN A peICHUS] ypaBHEHUI.

CtpouTh 1 YnTaTh rpa)uKu JIMHEHHON (YHKIMH, KBaIpaTHUHOU (YHKIIUH,
CTeTIeHHON (DYHKIIMHU C IEJIBIM TIOKa3aTeleM.

Hcnonb3oBath rpaduku QyHKIUN AT UCCIIEIOBAHUS MIPOILIECCOB M 3aBUCUMOCTEH
IIPU PELICHUH 33734 U3 IPYTUX y4eOHbIX MPEAMETOB U PeabHOM KU3HHU;
BBIpaKaTh HOpMyJIaMH 3aBUCHMOCTH MEXIY BEIMUYHHAMMU.

I1P 04

OHepI/IpOBaTL IOHATHUAMMU: ITIOCJICA0BATCIBHOCTD, apI/I(I)MeTI/I‘{eCKaH n
TCOMETPHUUCCKAA IPOTPECCCUH.
OHepI/IpOBaTL MOHATUSAMH: OCCKOHEUHO y'6BIBaIOH_Ia$I TCOMECTPHUICCKAAL
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Koawi I[InannpyemMble pe3yJbTAaThl OCBOCHUS Y4eOHOM TUCHUILIMHBI BKJIKYAKOT:
pe3yJbTaTo
B

nporpeccusi, CyMma 0€CKOHEYHO YOBbIBAIOIIEH T€OMETPUUYECKON IPOTPECCUH.
3azaBath MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.
Hcnonb30BaTh CBOMCTBA MOCIIEI0BATEIILHOCTEN U IPOIPECCUI 111 PELLIEHUS
peaJIbHbIX 3aJ1a4 PUKJIAJHOIO XapaKTepa.

ITP 05 OnepupoBaTh NOHITHAMU: MHOKECTBO, OTIEPAIIUU HAJl MHOKECTBAMH.
Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar ajisi OMUCAHUSA PeaTbHBIX
MPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUeOHBIX TPEAMETOB.
OnepupoBaTh NOHATHSIMH: OIIPENICTICHUE, TEOPEMA, CIEACTBUE, T0KA3aTEIbCTRO.

I1P 06

ITP 06.1 OnepupoBaTh MOHITUSIMHU: HATypaJIbHOE, 1I€JI0€ YUCIIO; MCIIOIh30BaTh MPU3HAKU
JEIMMOCTH IEJIBIX YHUCEN, Pa3JIOKEHHWE YHUCJIa Ha TMPOCTbIE MHOMXUTEIW IS
pelieHus 3a1a4.

IIP 06.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHATILHBIM [TOKA3aTEIEM.

P 06.3 OnepupoBaTh TMOHATUAMH: JOrapudM dHCIIA, JIECATUYHBIE W HaATypajbHbIE
JI0TapU(PMBI.

I1P 07

I1P 07.1 [IpumeHsTh CBOKCTBA CTENEHU ISl TPE0Opa30BaHUs BHIPAKEHUMN; OTIEPUPOBATh
TOHATUSMH: TIOKA3aTeIbHOE YPaBHEHNE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THITBI
MOKa3aTeIbHBIX YPABHCHHUI 1 HEPABEHCTB.

TP 07.2 BrimonHsaTe peoOpa3zoBaHusl BRIPAXKEHUH, COIEPIKAIIUX JIOTApU(PMBI;
OTIepUPOBATh NOHATUSIMU: JOrapupMHUUecKoe ypaBHEHHE U HEPABEHCTBO; PelllaTh
OCHOBHBIE THUIIbI JIOTapU(PMHUUECKHUX YPaBHEHUI U HEPABEHCTB.

ITP 07.3 Haxonuts penieHus mpoCcTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

ITP 07.4 OnepupoBaTh MNOHATHAMH: CHUCTEMA JIMHEWHBIX YPAaBHEHUHM U €€ pEIICHHUE;
WCIOJIb30BATh CUCTEMY JINHEHHBIX YpaBHEHUI 7S pelIeHUs MPAKTUYECKUX 3a/1a4.
HaxomuTe pemieHuss mpoOCTEHIIMX CHCTEM M COBOKYMHOCTEH pPaIlMOHAIBHBIX
ypaBHEHUI U HEPABEHCTB.

ITP 07.5 MoenupoBaTh peaabHbIe CUTYallMd Ha A3BIKE alreOphbl, COCTABIIATH BHIPAKEHHS,
ypaBHEHHUS, HEpPaBEHCTBA M CHCTEMbl IO YCIOBUIO 3a/layd, HCCIEI0BATh
MIOCTPOCHHBIE MOJIEJIU C UCIOJIh30BAHUEM allapara ajareopsbl.

ITP 08

ITP 08.1 OnepupoBaTh NOHATUSAMU: MiepuoandecKkas GyHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKU IKCTpeMyma (YHKIHMU, HauOoJblllee W HAaUMEHbIlee 3HAYCHUS
GYHKIIMM Ha TPOMEXKYTKE; HCIIONb30BaTh HMX JUIS HUCCIENOBaHHsS (YHKIHH,
3aJJaHHOM rpaUKOM.

IIP 08.2 OnepupoBaTh MOHATUSAMH: TpadUKH TOKa3aTeNbHOM, JorapudMuUyYecKoil u
TPUTOHOMETPHUUECKUX (YHKIIMIA; H300pakaTh UX Ha KOOPAMHATHOM MIIOCKOCTU U
WCIIOJIb30BATh IS PEIICHUS] ypaBHEHUI 1 HEPABEHCTB.

TIP 08.3 N300paxkaTh Ha KOOPIMHATHOW TIOCKOCTH TpauKu TUHEHHBIX ypaBHEHUH U

UCIOJIBb30BATh UX JJIS PEIIEHUS] CUCTEMbI INHEWHBIX YpaBHEHUH.
Hcnonb3oBatk rpaduku QyHKIMHA A UCCIIEA0BAaHUS MPOIIECCOB U 3aBUCUMOCTEH
U3 JPYruX y4eOHbIX TUCHUILIMH.
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Koapbl
pe3yJibTaTo
B

H.]IaHl/IpyeMble pe3yJbTaTbl 0OCBOCHUA yqeﬁnoﬁ AUCHHUIIJIMHBI BKJIIOYAK0T:

ITP 09
I1P 09.1

I1P 09.2

ITP 09.3

OmnepupoBaTh TNOHATHSAMH: HeNpepbiBHAs (yHKOMA; Tpou3BoaHAs (GyHKIWU;
HCI0JIb30BATh F€OMETPUUECKUN U (PU3UUECKUN CMBICT IPOU3BOJHOM ISl PEILICHUs
3az1ad4.

HaxomuTh NpoW3BOAHBIE SIIEMEHTAPHBIX (YHKIUI, BBIYUCIATH IMPOU3BOJIHBIC
CYMMBI, IPOM3BEICHUS, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEAOBAaHUS (YHKIMM HA MOHOTOHHOCTH H
SKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl HCCIIEIOBAHUS K IOCTPOEHUIO I'PaUKOB.
Hcnonp30Bareh NpPOW3BOMHYKO JUISL  HAXOXKICHUS HAWIIy4lIero pEIICHUS B
MPUKIIAHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBaTb  MOHATHSAMHM:  IE€pBOOOpasHass M MHTErpajl;  IOHHUMATh
reOMEeTpPUYECKUN U GU3NYECKUI CMBICI HHTErpaa.

Haxomuts mepBooOpa3Hble 37eMEHTapHBIX (YHKLUUN; BBIYMCIATH HWHTErpayl Io
dhopmyne Hetorona—Jleitoauna.

Pemrate mpuknagHele 3agaud, B TOM YHCJIE COLMAIBbHO-DKOHOMHYECKOTO H
(bu3nUecKoro XxapakTepa, CpeCTBAMU MaTeMaTUYECKOTO aHATN3a.

I'eomerpust

I1P 10
I1P 10.1

ITP 10.2

OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], ITIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPH PELIICHUU
T€OMETPUUECKHX 3a/1a4.

OnepupoBaTh MOHATUSIMH: IMAPATUICTBHOCTh M TEPIECHIUKYISIPHOCTh TMPSMBIX U
MIOCKOCTEH.

KnaccudumupoBaTs B3auMHOE pacIiOIOKEHUWE TMPSAMBIX W TUIOCKOCTEH B
MPOCTPAHCTBE.

IP 11
IP 11.1

IP 11.2

OnepupoBaTh NMOHATHUSMU: JABYTPAHHBIA YroJj, TpaHH ABYIPAaHHOTO yria, pedpo
NBYTPAHHOTO YIJa; JIMHEHHBIM Yrojl [ABYIPAaHHOTO yrja; TIpaaycHas Mepa
JIBYTPAHHOTO YTJIa.

OnepupoBaTb MOHATUSMHU: MHOTOTPAHHHUK, BBIMYKJIBIH UM HEBBITYKIIBIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPABUIIbHBI MHOTOTPAHHUK.
PacrioznaBaTh  OCHOBHBIE BHUABl MHOTOTPAaHHMKOB  (MHMpaMHUAa; IPU3MA,
MPSIMOYTOJIbHBIN Tapasiesenune, Kyo).

KnaccuduimpoBare MHOTOTpaHHUKH, BbIOMpash OCHOBAaHUS IS KIACCH(pUKAIIUU
(BBIMMYKJIbIE W HEBBIMYKIbIE MHOTOTPAaHHHMKHU; MpPaBWIbHbIE MHOTOTPAHHUKH,
MIPSIMBIE U HAKJIOHHBIE IPU3MBI, TAPAJUICTICITUIIC/IbI).

OnepupoBaTh MOHATUSAMH: CEKYIIasl MIIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.
OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUCHUH, UCTIOb3Ysl METO/I CIIEIOB.

CtpouTh cedyeHHs MHOTOTPAHHHUKOB METOJOM CIIEJOB, BBIMOJHATH (BBIHOCHBIE)
IUTOCKUE YEPTEX M M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHJI CBEPXY, COOKY,
CHM3Y.

ITP 12
IP 12.1

IP 12.2

Pemate 3amadum Ha HaXO0XIeHHE reoOMETpUICCKUX BCJIIMYUH II0 o6pa3uaM nIn
AIropuT™MaM, IMPUMCHSASA HU3BCCTHBIC AHAJIIMTUYCCKUEC MCTOJAbI TIpH PCHICHUU
CTAHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMS
TOYKaMH, OT TOYKH [JO HpHMOfI, OT TOYKH OO0 IINIOCKOCTH, MCKAY
CKpCHIMBAOIHUMHUCS ITPAMBIMH.

Pemate 3amaun Ha HaXOXXICHHUE TCOMECTPUUCCKUX BCIHWYHH 110 06pa3uaM N
AIropuT™MaM, IMNPUMCHASA HU3BCCTHBIC AHAJIMTUYCCKUC MCTOJAbI TIpH PCHICHUU
CTaHAAPTHBIX MaT€MaTUu4YCCKUuXx 3aga4 Ha BBIYHCIICHUC YIJioB MCKIY
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Koapbl
pe3yJibTaTo
B

HHaHpreMble pe3yJbTaTbl 0OCBOCHUA yqeﬁnoﬁ AUCHHUIIJIMHBI BKJIIOYAK0T:

[P 12.3

CKPEUIMBAOIIMMUCSA HPSAMBIMH, MEXAY MNPAMOM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, JBYTPaHHBIX YIJIOB.

Bbrancnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpH3Ma,
nupamMuzia) ¢ MOpuMEHEeHHuEM (OpMyl; BBIUKCIATH COOTHOLIEGHUS MEXKIY
wiomasIMHM TIOBEPXHOCTEH, 00bEMaMHU MO TI00HBIX MHOTOTPAHHUKOB.

1P 13
IP 13.1

[P 13.2

ITP 13.3

OHepI/IpOBaTI) MOHATHUAMU: CUMMCTPUA B MPOCTPAHCTBEC, HEHTP, OCh U IJIIOCKOCTH
CUMMETPUH; LEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTH UM HMHTEPIPETHPOBATH  MHQOpMAIMIO O
MIPOCTPAHCTBEHHBIX F'€OMETPUUYECKUX (PpUrypax, MpeACTaBIECHHYIO Ha YepTekax U
pPUCYHKaX.

[IpumeHsTh reomMeTpuyeckue (QaxThl sl pElIeHHs] CTEPEOMETPHYECKUX 3ajad,
MIPEIOIAraroINX HECKOJIBKO 1Iar0B PELICHMs], €CIIU YCIOBUS IPUMEHEHUS 3aJaHbl
B sIBHOM (hopMe.

I1P 14
[1P14.1

[P 14.2

[IpuMeHAT,  mpocTeMIMEe  MPOTrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIIEHUH CTEPEOMETPUUECKUX 3a/1ad.
[IpuBOIMTE IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B NMPHUPOAEC M KU3HH,
pacro3HaBaTh IPOSBICHHE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJMy4YEHHBIE 3HAHWS Ha TMPAKTHKE: aHAJIM3UpPOBATh pPEaJIbHbBIC
CUTyallud M IPHUMEHATH W3Yy4YCHHBIC IOHATUSA B IPOLECCE IOMCKA PEIICHUs
MaTeMaTU4eckKu CcHOPMYIHMPOBAHHON NPOOJIEMBbI, MOJCIUPOBATh pEaJbHbIC
CUTyallud Ha S3bIKE TEOMETPHM, HCCIEN0BaTh IIOCTPOCHHBIE MOJCIN C
HCIOJIb30BAHUEM F€OMETPUYECKUX MTOHITUI U TEOPEM, almapara aareopsl; pemarb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUYECKUX BEIMYHH.

ITP 15
IP 15.1

ITP 15.2

[P 15.3

OnepupoBaTh NOHATUAMU: HUJIMHIPUYECKAs TOBEPXHOCTH, 00pa3yromiue
LWJIMHIPUYECKON MOBEPXHOCTH; LIMJIMH/IP; KOHUYECKAsl IOBEPXHOCTb,
o0pa3yroline KOHHYECKO MOBEPXHOCTH, KOHYC; chepruyecKkasi HOBEPXHOCTb.
Pacrnio3naBatk Tena BpaiieHus (LHIMHAP, KOHYC, cdepa u map).

OOBACHATDH CIIOCOOBI MOTYYSHHUSI T BpallleHUsI.

Knaccuduimpoats B3auMHOE pacmoioskeHne chepbl U MI0CKOCTH.
OnepupoBaTh NOHATUAMU: IAPOBOM CEIMEHT, OCHOBAHUE CErMEHTa, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBaHMUE IIAPOBOTO CJIOSA, BEICOTA IAPOBOTO CIIOS;
IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TIIOIIAIU TIOBEPXHOCTEH TeN BpallleHHs, TeOMETPUUECKUX
TEJ ¢ MpUMEHeHueM hopMyIL.

IIP 16
ITP 16.1

I1P 16.2

I1P 16.3

OnepupoBaTh MOHATHSMH: MHOTOI'PAHHUK, BIIMCAHHBIM B chepy W ONMUCAHHBIN
oxolo cdepsr; chepa, BIUCAaHHAS B MHOTOTPAHHUK HIIM TEJIO BPAICHHUSL.
BbIYHCHATE COOTHOLIEHUS MEXIY IUIOMIAAAMU TOBEpXHOCTEH U 00bEMaMu
MOJOOHBIX TE.

N300paxkaTs uzyuaembie PUTYpBI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTh CEYCHHUS T€J BpaICHHUSL.

W3Bnekarb, WHTEPIPETHPOBATH U  NPEOOpa3oBbIBATH  HMHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpeAcTaBIeHHYI0 Ha YepTekax U
pPHUCYHKaX.

I1P 17

OHepI/IpOBaTL MOHATUCM BEKTOP B IIPOCTPAHCTBC.
BEINOIHATE OeUCTBHUSA CIIOXKEHUS BCKTOPOB, BbIUMTAHHA BCKTOPOB U YMHOKCHUA
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Koapbl

H.]IaHl/IpyeMble pe3yJbTaTbl 0OCBOCHUA yqeﬁnoﬁ AUCHHUIIJIMHBI BKJIIOYAK0T:

pe3yabTaTo
B
BEKTOpa Ha YHCIIO0, OOBACHATH, KAKUMU CBOWCTBAMH OHH 00JIaJIatoT.
[IpuMeHATs MpaBWIIO NapAIIIENIECIUIIEAA.
OnepupoBaTh MOHATUAMU: JE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJdb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXAY
BEKTOPAMM, CKAJISIPHOE ITPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIaHAPHbIE
BEKTOPBI.
Haxonute cymMMy BEKTOpOB M IIPOM3BEIACHUE BEKTOpPA HAa YUCIO, YIOJl MEXIY
BEKTOPAMHM, CKaJSIPHOE IPOMU3BENCHME, pACKIAAbIBaTh BEKTOP IO JIBYM
HEKOJIJIMHEAPHBIM BEKTOPAaM.
3azaBath MJIOCKOCTh YPABHEHHEM B JIEKAPTOBON CHCTEME KOOPJIMHAT.
ITP 18
ITP 18.1 [IpumensTh reomeTpudeckre GpakThl A pelIEHUs] CTEPEOMETPHUUECKUX 3ajad,
MIPEANOJIAraroX HECKOJIBKO [Iar0B PEIIECHHUs], €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (hopMe.
Pemrate npocreiine reoMmeTpudecKre 3aa4d Ha IPUMEHEHNE BEKTOPHO -
KOOPAMHATHOTO METO/1a.
Pemrate 3agaun Ha JOKa3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHUN U HAXO0XKICHUE
reOMEeTPUUECKUX BEJIMYUH M0 00pa3iaM Hin alropuTMam, IpUMeHsIsl U3BECTHbIE
METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MaTEMATUYECKUX 3a/1a4.
P 18.2 [IpuMeHATH mpocTENIINE NPOTPaMMHBIE CPEACTBA U SJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

ITP 19 [IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJE U KU3HHU,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

IIpuMeHATH OTYYECHHBIE 3HAHUS HA IPAKTUKE: aHAIM3UPOBATh pPeallbHbIC
CUTYalluy ¥ IPUMEHATh U3y4CHHBIC IOHATHS B IIPOLIECCE TIOUCKA PEIICHUS
MaTeMaTU4eCKU COPMYIUPOBAHHON MTPOOIEMBI, MOJIEINPOBATh pEalIbHbIE
CUTYyallMH Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh IIOCTPOECHHBIE MOJIEIH C
HCIOJIb30BAHUEM F€OMETPUYECKUX MTOHITUI U TEOpEM, alrmapara ajireopsl;
pelaTh NpaKTU4YECKUE 3a/1a4M, CBA3aHHbIE C HAXOKICHUEM I€OMETPUYECKUX
BEJIMYMH.

BeposiTHOCTB M CTAaTHCTHKA

ITP 20 UuTath U CTPOUTH TAOJIUIBI U AT PAMMBI.

OnepupoBaTh MOHATUSAMU: CpelHee apUPMETHUYecKOoe, MeAuaHa, HaumOoJiblIee,
HauMEHbLIEE 3HAUEHUE, Pa3Max MACCUBA YUCIIOBBIX IAHHBIX.

[P 21 OnepupoBaTh MOHATUAMHU: CIIydallHBIH SKCIEPUMEHT (OIBIT) MU Cily4aiiHoe
COOBITHE, PJIEMEHTApHOE COOBbITHE (3JIEMEHTApHBIA MCXOJ) CIIy4ailHOrO OIIBITa;
HaXO0JIUTh BEPOSITHOCTU B OIBITaX C PABHOBO3MOXHBIMU CIIy4aifHBIMU COOBITUSMH,
HaXOJUTh M CpPaBHUBATb BEPOSATHOCTH COOBITUII B W3YyYEHHBIX CIy4alHBIX
JKCIEPUMEHTAX.

Haxonute u QopmynupoBaTh coOBITHS: IepeceueHHe U OObEIUHEHUE JaHHBIX
COOBITUH, CcOOBITHE, TNPOTUBOIMOJIOKHOE JaHHOMY COOBITHIO; TOJB30BATHCS
auarpamMmmamu Diinepa v GopMysIoi ClIo’KeHHs BEPOSTHOCTEH MU PELIeHUH 3a/1a4.

I1P 22 OmnepupoBaTh MOHATUSAMHU: YCIOBHAs BEPOSTHOCTh, HE3aBHCHUMBIE COOBITHUS;
HaxOJUThb BEPOATHOCTH C IOMOLIBIO IIPABWJIA YMHOXEHUsA, C IOMOILIBIO JepeBa
CIIy4aiiHOTO OIIbITA.

[TpuMeHsATh KOMOMHATOPHOE MPABUJIO YMHOKEHUS IIPU PEIICHUH 3a/1a4u.

I1P 23 OnepupoBaTb MNOHATHSAMM: HCIBITAHWE, HE3aBUCUMBIE HCHBITAaHUS, CEPHs
UCTBITAaHUM, yCHeX M HeyJaya; HaXOJUTh BEPOSITHOCTH COOBITUH B CEpUU
HE3aBUCUMBIX UCIBITAHUH JI0 MEPBOT0 ycHexa; HaX0AUTh BEPOSTHOCTU COOBITUH B
cepuu ucnelTanuii bepaymim.

I1P 24 OnepupoBaTh NOHATHAMM: CIy4aiiHas BEIWYMHA, PACIPEIECIECHUE BEPOSTHOCTEH,
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Koabt IinanupyemMbie pe3yabTaThl OCBOEHHS Y4eOHOH THCHHIIMHBI BKJIKYAIOT:
pe3yJIbTaTo
B

Jyarpamma pacipeIecHus.
CpaBHUBaTh BEPOSTHOCTU 3HAYEHUI CIIydallHON BEJIMYMHBI 110 PaclpeiesICHUI0
WJIY C TIOMOIIBIO TUarpaMM.

I1P 25 OnepupoBaTh MOHATHEM MaTEMaTHUYECKOIO OXKUAAHUS; IPUBOIUTH MPUMEPBHI, KaK
IIPUMEHSETCSI MaTeMaTH4eCKOE OXKUJAHWE CIy4YalHOM BEIMYMHBI HaXOIUTh
MaTEMaTHYECKOE OKUIAHKE 110 JTAHHOMY PacCIpEEICHHUIO.

ITP 26 Nmets mipencTaBicHne 0 3aKOHE OOJIBIITNX YHCEIT.
HNmeTth npeicTaBiieHne 0 HOpMaJIbHOM PaCIIpEICIICHUH.

B mpouecce ocBoeHuss npeamera «Martematuka» |y o0y4arommxcs
LIEJICHANPABIEHHO (OPMHUPYIOTCSI YHHMBEpCAJIbHbIE Y4YeOHbIE ACHCTBHUS, BKIIOYas
(opMupoBaHUE KOMIETEHIIMN 00yUaromuxcs B 001acTu y4eOHO-UCCIIEI0BATENBCKON
U TPOEKTHOM JIESITENbHOCTH, KOTOpblE B CBOIO oOyepenb 00ecneuuBaroT
npeeMcTBeHHOCTh (popmupoBanus oouux komnereHuit ®I'OC CIIO.

Buabl yHuBepcaabHbIX Y4eOHbIX Koasl | HammenoBanue OK (B
neicTBuii OK coorBercTBHE ¢ PT'OC CIIO) no
@rocC Coo npogeccun 15.01.05 Capuuk

(py4HO# ¥ YACTHYHO-
MEXaHU3HPOBAHHOH CBAPKHU

(HaIJIaBKH)
[To3naBaTenpHBIe yHHBepcasbHbIC yueOHbIe | OK 01 | BriOupaTs criocoObl pemenus 3aaad
neiictBus (popmupoBaHue COOCTBEHHON [TpodeccnonanpbHOM IEATETLHOCTH
o0pa3oBaTeNIbHOI cTpaTeruu, CO3HATEIbLHOE MPUMEHHUTEIHHO K Pa3IMYHbIM
(dbopmMupoBaHre 00pa30BaTEIBHOTO 3aMPOCa) KOHTEKCTaM.

OK 02. | Ucnons3oBath

COBpPEMEHHBIE CPEJCTBA

IIOMCKa, aHaJIu3a U
UHTEpIpeTanuy HHPOpMaLuH,

U MH(OpPMaILIMOHHBIE

TEXHOJIOTUH ISl BBITIOJTHEHUS
3aj71a4y NpoQecCuoHaIbHON
JeSITeIbHOCTH.

OK 04. | DddexTuBHO

B3aMMO/ICHICTBOBATh U PabOTaTh

B KOJIJIEKTHBE U KOMaH/IE.

OK 09. | ITonk3oBaTbes mpodeccnoHaIbHON
JOKYMEHTaIe Ha rocy1apCTBEHHOM
U MIHOCTPAHHOM SI3bIKax.

KoMMyHHMKaTHBHBIE YHUBEPCAJILHBIE OK 04 | O¢ddextuBno

y4ueOHble IecTBUS (KOJIEKTUBHAS U B3aMMO/IEHICTBOBATh U pabOTaTh
WHIVBUAYaJIbHAS JEATEIBHOCTD JUIS B KOJUIEKTUBE U KOMaHJE.
pelieHus yueOHbIX, T03HABATENbHBIX, OK 05 | OcymuiecTBisATh YCTHYIO U
HCCIIEI0BATENbCKUX, IPOEKTHBIX, MMCHbMEHHYI0O KOMMYHHKAIUIO
npodeccuoHaNBHBIX 33/1a4) Ha TOCYJapCTBEHHOM SI3bIKE

Poccuiickoit ®eneparuu ¢
y4eTOM 0COOEHHOCTEH.
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OK 09 | ITonb3oBaTbes nmpodeccnoHaabHOM
JIOKyMEHTAlMEeN Ha TOCYJapCTBEHHOM
U MHOCTPAHHOM A3bIKaX

PerynsTuBHBIE yHHMBEpCalbHbIC yUeOHBIC OK 01. | Beibupats ciocoOsl

necTBU (LienenoaaraHue, njiIaHupoBaHue, pelieHus 3a1a4

PYKOBOJICTBO, KOHTPOJIb, KOPPEKLIMS, npoeccuoHaTbHOU
IIOCTPOEHHUE UHUBUAYATIbHON JEeSITEIbHOCTH IPUMEHUTEIBHO
00pa30BaTEIILHON TPACKTOPHUH) K pa3JIMYHbIM KOHTEKCTaM.

OK 03. | [InanupoBaTh U peaqnu30BbIBATh
coOcTBeHHOE PO(ecCHOHATIBHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATENBCKYIO IEITETLHOCTh
B npodeccuonanbHoi chepe,
UCTIOJIb30BaTh 3HAHUSA 10 (PUHAHCOBOM
IPaMOTHOCTH B pa3IHYHBIX
KU3HEHHBIX CHTYaIlUsX.

B memsix mnoaroroBku oOydarommxcs K Oyaymed npodeccHoHaTbHOM
NEATeNIbHOCTH Tpu  u3ydeHun YyueOHou mguctumimael OVY]J[ 03 Maremaruka
3akyajeiBaeTcs ocHoBa Jyuis hopmupoBanus 1K B pamkax peanmuzanuu OOIT CITO no
npodeccun 15.01.05 Cpapmuk (pydyHOW W YaCTUYHO-MEXaHU3UPOBAHHOW CBApPKH
(HarIaBKM).

Koas1 IIK HaumenoBanmue IIK (B coorBercTBUM ¢ @PT'OC CIIO no npodeccun

15.01.05 CBapmuk (py4Hoii 1 YACTUYHO-MEXaHU3MPOBAHHOI CBAPKHU
(HamJIaBKM)
Brbino/iHeHHe MOHTAKa KOHTPOJIbHO — H3MEPUTEJIbLHBIX NIPUOOPOB U
3JIEKTPUYECKHX CXeM CHCTeM ABTOMATHKH

K 1.3 [Ipon3BOIUT, MOHTX M JEMOHTaX, COOPKY W Pa300pPKy KOHTPOJBHO —

M3MEpPUTENbHBIX npuOOpOB, DIIEKTPUUYECKUX CXEM Ppa3IMYHBIX CHUCTEM

ABTOMATHUKH, CUCTEM YIpaBlIeHUsI 000py/I0BaHUEM Ha 0a3e MUKPOIPOLIECCOPHOM

TEXHUKH
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2. OFbEM YYEBHOM JUCIUILIUHBI U BU/Ibl YYEBHOU PABOTHI

Bua yue6Ho# padoThl O0beM B yacax
O0beM 00pa3oBaTe/IbHON MPOrpaMMbl YUeOHOT0 NpeaMeTa 310
OcHOBHOe coJep:KaHHe 304

BT. ..

TEOPETHUYECKOE 00yIeHUE 108
abopaTOPHBIE/TIPAKTHUECKUE 3aHATUS 202
IpodeccuonaTbHO OPHEHTHPOBAHHOE COAEPKAHHE

B T. ..
TEOpPETHYECKOE 00yUeHne HET
a00paTOPHBIC/ TIPAKTUIECKUE 3aAHITH 10
ITpome:kyTouHas aTTecTauus (IK3aMeH) 6
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3. COIEP’)KAHUE U TEMATHYECKOE IIJTAHUPOBAHUE YUEFHOHN JUCIUIIJINHBI
OVY /] 03. MatemaTuka

1 xypc (174 gacoB)

Oo6bem Kon Kon
HaumenoBanue Coaep:xkaHue yue0HOTro MaTtepuaja u Gpopmsl B 00pa30BaTeJILHOrO | 00pa30BaTeIbLHOT HanpaB.ﬂe}mﬂu
pa3iesioB U TeM OpraHu3aNHU AeATEeJIbHOCTH 00yYaAI0IIHXCS yacax pe3yJbTara 0 pe3yabTaTa BocHHTATCILHON
®I'0C COO ®rocC CIo paborel
Paspean 1. I'eomeTpus
Tema 1.1 Conepxkanue yaeOHOTO MaTepuasa 4 JIP 13, JIP 23, J1 26 | OK 02, TpynoBoe
AKCHOMBI 1 AKCHOMBI CTEPEOMETPUN 1 MII 1, MIT 6, OK 04, OK 09 BOCIIUTAaHHE
CTEPEOMETPUH H HX 2 [lepeceuenue npsiMoit € MIOCKOCTHIO 1 MIT 13 JI23,7126
CICACTBHA 3 Pa3buenne nmpocTpaHCcTBa MIIOCKOCTHIO HA JBA 1 I1P6 01, TIPG 12
MTOJTYTIPOCTPAHCTBA
4 Pemenue 3aga4 no reme «AKCHOMBI 1
CTEPEOMETPUH U UX CIICIACTBHS
Tema 1.2 Copepxanue yueOHOro Marepuaia 10
IMapaniaeabHOCTH 5 IIpu3Hak napamienbHOCTH MPSMbBIX 1
NpSIMBIX U 6 [Tpu3HaK mapayuIeIbHOCTH MPSIMOH U TUIOCKOCTH 1
IJIOCKOCTeH 7 [Tpu3HaK MapayuIeIbHOCTH TUIOCKOCTEH 1
8-9 CBoiicTBa mapaJIeIbHBIX TIOCKOCTEH 2
10- N3o06paxenne mpocTpaHCTBEHHBIX (PUTYp Ha 2
11 TIJIOCKOCTH
12- Pemenue 3aga4d mo reme «llapamiensHoCcTh 2
13 NPSAMBIX U TJIOCKOCTEH»
14 CamocrosrensHas padota Ne 1 mo Teme 1
«[TapanienbHOCTh NPSMBIX U TIOCKOCTEH»
Pa3pea 2. Aureodpa
Tema 2.1 CopepxaHnue yueOHOro Marepuala 10 JIP 13, JIP 23,J126 | OK 02, TpynoBoe
JleicTBUTEIbHBIE 15 [lenble U palOHAIBHBIE YKCIIA 1 MII 1, MII 6, OK 04, OK 09 BOCIIUTAHUE
quciaa 16 JlelicTBUTENbHBIC YKCTIA 1 MIT 13 JI123,J126
17 beckoHeuHO yObIBarolIasi reoMeTpudeckas 1 I1P6 01, ITPG 12
nporpeccust
18- ApupmeTnueckuii KOpeHb HaTypalbHOMN 2
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Oo0bem Kon Kon
HanpasJienus
HaumenoBanue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 0o0pa3oBaTeIbHOIO | 00pa3oBaTEJbHOT BOCIITATeNLHOI
pa3/iesioB M TeM OpraHu3aNHu AeATeJLHOCTH 00yYaI0IIUXCS yacax pe3yJibTarTa 0 pe3yabTaTa 5
®rocC COO ®rocC Crno pabOTR!
19 CTCTICHH
20- CreneHsb ¢ pallMOHAILHBIM U JICHCTBUTEIHHBIM 2
21 MOKa3aTeJsIMU
22- Pemenue ynpaxHeHuil no teme 2
23 «/leficTBUTENIbHBIC YUCITA»
24 CamocrosrensHas pabota Ne2 o Teme 1
«J1eMICTBUTENBHBIE YUCIIA)
Paznea 3. I'eomerpus
Tema 3.1 Conepkanue yaeOHOTO MaTepuasa 12 JIP 13, JIP 23, J126 | OK 01, OK 02, TpynoBoe
Hepnenaukyasipuocr | 25 IleprienIMKyYIAPHOCTD NPAMBIX B IPOCTPAHCTBE 1 MII 1, MIT 6, OK 04, OK 09 BOCIIUTAaHUE
b IPAMBIX U 26 [Tpu3HaK MepreHaUKYIIPHOCTH MPSIMON H 1 MIT 13 JI23,J126
IJI0CKOCTel IDIOCKOCTH I1P6 01, TTP6 12
27- [lepnieHquKyIIsIp ¥ HAKJIOHHAS 2
28
29 Teopema o TpEX mepHeHANKYIIpAX 1
30- [Ipu3Hak nmepneHANKYIIPHOCTH TIOCKOCTEH 2
31
32- PaccrosiHre Mex Ty CKpeIUBarOITUMUCS 2
33 PSIMBIMU
34- Pemenue 3agay mo reme 2
35 «[lepneHIUKYISIPHOCTH MPSAMBIX U TIOCKOCTE»
36 CamocrosarenbHas padora Ne 3 1
no TeMe «IlepneHauKynsIpHOCTb MPSAMBIX U
IIJIOCKOCTEN
Tema 3.2 Copneprxanue yueOHOTO MaTepuana 12 IIK 1.1, IIK 1.2,
JexapToBbl 37- BBenenue nexapToBBIX KOOPAUHAT B 2 1K 3.1, 1IK 3.2
KOOPAMHATHI 38 IIPOCTPAHCTBE
BEKTOPLI B 39 PaccrostHue Mexy ToukaMu 1
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Oo0bem Kon Kon
HanpasJienus
HaumeHnoBanue Copep:xaHue yueOHOro MaTepuajia u popmsl B 0o0pa3oBaTeIbHOIO | 00pa3oBaTEJbHOT BOCIITATeNLHOI
pa3/iesioB M TeM OpraHM3alyy e TeJbHOCTH 00yYaroImMXCs yacax pe3yJabTara 0 pe3yJbTaTa 5
®rocC COO ®roc Cro paboTHI
MPOCTPAHCTBE 40 Koopannatsl cepeinHbl 0Tpe3Ka 1
41 VYTros1 MeXy CKpEUTMBAIOIIMMUCS MPSMBIMH, 1
MEX]Ty IPSIMOI M TUTOCKOCTBIO, MEXKTY
TUTOCKOCTSIMHU.
42- BexTopsl B mpocTpaHcTBE 2
43
44- JleficTBHs Ha/l BEKTOPAMHU B IIPOCTPAHCTBE 2
45
46- Pemenne 3amaq mo teme «JlekapToBBI 2
47 KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBE
48 CamocrostensHas padbora Ne3 mo Teme 1
«JlexapTOBBI KOOPIMHATHI U BEKTOPHI B
IIPOCTPAHCTBEN
Pasnen 4. Aunredpa
Tema 4.1 Copnepxanue yueOHOTO MaTepuaa 16 JIP 13, JIP 23, J126 | OK 02, Tpynosoe
Tpuronomerpuueckue | 49 Pajmannas Mepa yrina. OmnpezeneHue cHHyca, 1 MII 1, MIT 6, OK 04, OK 09 BOCIIUTAHUE
¢opmyibl u pyHKUKH KOCHHYCA, TAHT'€HCA, KOTAHT€HCa. 3HAKU MII 13 JI23,J126
CHHYCa, KOCHHYCa, TAHI'€HCA, KOTaHT€Hca I1P6 01, ITP6 12
50- TpuroHomeTpudecKre TOKIECTBA 2
51
52- DopMyIIbl CIOKEHUS 2
53
54- Cymma 1 pazHOCTb cuHYcOB. CymMMa M pa3HOCTb 2
55 KOCHUHYCOB
56- CBoiicTBa (hyHKIIMHU y = COSX U €€ rpaduk 2
57
58 JuddepennnpoBanHblii 3a4eT 1
59- CaoiictBa yHKIIMH y = SINX U €€ rpaduk 2
60
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Oo0bem Kon Kon
HanpasJienus
HaumeHnoBanue Copep:xaHue yueOHOro MaTepuajia u popmsl B 0o0pa3oBaTeIbHOIO | 00pa3oBaTEJbHOT BOCIITATeNLHOI
pa3/iesioB M TeM OpraHM3alyy e TeJbHOCTH 00yYaroImMXCs yacax pe3yJabTara 0 pe3yJbTaTa 5
®rocC COO ®rocC Crno pabOTR!
61 CaoiicTBa (hynkuuu y = tgx u e€ rpadux 1
62- Pemenue ynpaxseHuil no teme 2
63 «Tpuronomerpuueckue GopMyssl U QYHKITUI)
64 KonTtponsHas padora Ne 1 mo Teme 1
«Tpuronomerpuueckrie GopMynbl U GYHKIUU»
Tema 4.2 Conepxkanue yueOHOTOo MaTepuaa 16
Tpuronomerpuyeckue | 65- OO6patHbie TpUTOHOMETpHUYECKHE (DYHKIIHA 9
YPaBHEHHUS 66
67- VYpaBHEeHHE cOSX = a
2
68
69- YpaBHeHHE Sinx = a
2
70
71- VYpaBHeHue tgx = a 5
72
73- Pemienne TpuroHOMETPUYECKUX YpaBHEHU 3
75
76- [IpuMepsI perieHus MPOCTEUIINX 5
77 TPUTOHOMETPHUYECKHX HEPABCHCTB
78- Pemenne ynpaxHeHuit o Teme 5
79 «TpUTrOHOMETPHUYECKHIE YPABHCHUSD)
80 KonTtponbHas padota Ne 2 o Teme 1
«TpUrOHOMETPHUYECKHIE YPABHCHUSD)
Tema 4.3 Cogepxanue yueOHOTO MaTepuaa 22
IIpounsBoanas u eé 81- ITpousBoaHas 2
reoMeTpuYeCKHui 82
CMBICIT 83- ITpou3sBoaHas cTeneHHON QyHKIUH 3
85
86- [IpaBuna muddepeHurpoBanus 4
89
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Oo0bem Kon Kon
HanpasJienus
HaumenoBanue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeJILHOr0 | 00pa30BaTeIbLHOT BOCIITATeNLHOI
pa3iesioB U TeM OpraHu3aNHu AeATeJLHOCTH 00yYaI0IIUXCS yacax pe3yJibTarTa 0 pe3yabTaTa 5
®rocC COO ®rocC Crno pabOTR!
90- [IpounsBoHas TPUTOHOMETPUYECKUX (DYHKIIUNA 4
93
94- I'eomeTprueckuii CMbICIT IPOU3BOIHOM 4
97
98- Pemenue ynpaxuenuit o teme «IIponsBogHas 4
101 1 €€ TeOMETPUYECKUN CMBICIDY
102 | KoHTtpomsHas padota Ne3 mo teme 1
«IIpon3BoaHAas ¥ €€ T€OMETPUYECKHUM CMBICI»
Tema 4.4 CopepxaHue yueOHOro Marepuaia 22
Ipumenenne 103- | Bo3pacTtanue u yObIBaHWE QYHKITHH 4
MPON3BOIHOM K 106
HCCJIEA0BAHMIO 107- | DxcTpeMyMbl (YHKITHH 4
Gynkumii 110
111- | [IpumeHeHHEe MPOU3BOTHOMN K IOCTPOCHHUIO
o 4
114 | rpadukoB pyHKIIHI
115- | HaubGomnbliee 1 HauMeHbIlIee 3HAYCHUS
4
118 | dbyskuun
119- | Bemyknocts rpaduka GyHKIIUH, TOYKA 5
120 | meperuba
121- | Pemenue ynpaxxuenuii o teme «lIpumenenune 3
123 MIPOU3BOHOM K MCCIICIOBAHUIO (DYHKITHI»
124 | KontponbHas padota Ne4 o teme
«[IpumeHeHre NPoU3BOAHON K UCCIEAOBAHUIO 1
GbyHKIHI
Tema 4.5 Cogepxanue yueOHOro MaTepuala 22 JIP 13, JIP 23, J1 26 | OK 02, OK 04, TpynoBoe
Hurerpan 125- | IlepsoobpasHas 2 MII 1, MII 6, OK 09 BOCIIUTaHUE
126 MIT 13 K 1.1, TIK 1.2, J123,]126
127- | IIpaBuna Hax0XA€HUS IEPBOOOPA3HBIX 3 I1P6 01, TIP6 12 K 3.1, TIK 3.2
129
130- | [Tnomaab KPUBOIMHEWHON Tpaneuu U 3
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Oo6bem Kon Kon
HanpasJienus
HaumenoBanue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeJILHOr0 | 00pa30BaTeIbLHOT BOCIITATeNLHOI
pa3iesioB U TeM OpraHu3aNHu AeATeJLHOCTH 00yYaI0IIUXCS yacax pe3yJibTarTa 0 pe3yabTaTa 5
®Ir'OC COO ®rocC CIo pabOTLL

132 WHTErpaj

133- | Beruncienue HHTErpaaoB 3

135

136- | BeramcieHue miomasiei ¢ TOMOIIbIO 3

138 | unTerpasnon

139- | [IpumeHeHre MPOU3BOIHOW ¥ MHTETPAJIOB K 3

141 PEUIEHUIO PAKTUYECKUX 3a/1a4

142- | Pemenune ynpaxaenuit no reme «MHTETpam» 4

145

146 | KonTpospHas paboTtalNeS o teme «MHTErpam 1
Pazgen 5. I'eomerpust JIP 13, JIP 23, J126 | OK 01, OK 02, TpynoBoe
Tema 5.1 Conepkanne y9eOHOTro MaTepuaa 28 MII 1, MIT 6, OK 04, OK 09 BOCIIUTAaHUE
MHoOrorpaHHMKH. 147- | MHOTOTpaHHHUKHU 2 MIT 13 IK 1.1, IIK 1.2, JI123,J126
O0bembl 148 I1P6 01, TTP6 12 IK 3.1, TIK 3.2
MHOIOTPAHHHKOB 149- | Ilpuzma 2

150

151- | IMapannenenumnen 2

152

153- | IMupamuga 2

154

155- | Yceuennas nupammia 2

156

157- | IlpaBuibHBIC MHOTOTPAHHUKH 2

158

159- | Pemenue 3ama4 no teMe « MHOTOTpaHHUKH 4

162

163- | O6beM mapaienenuneaa 2

164

165- | O6beM npu3MsI 2

166

167- | O6beM nupamMuibl 2
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Oo0Lem

Kon

Kon

HanpasJienus
HaumenoBanue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeJILHOr0 | 00pa30BaTeIbLHOT BOCIITATeNLHOI
pa3iesioB U TeM OpraHu3aNHu AeATeJLHOCTH 00yYaI0IIUXCS yacax pe3yJibTarTa 0 pe3yabTaTa A60ThI
®Ir'OC COO ®rocC Crno P
168
169- | Pemenue 3ama4 mo reme «O0BEMBI 5
173 MHOTOTPaHHUKOBY
174 | KonTponbHas padora Ne 6 1o teme 1
«MHororpaiHukd. O6beMbl MHOTOI'PaHHUKOBY
Bcero: 174
2 kype (130 yacoB)
O6bem Kon Kon
HanpasJienust
HaumeHoBaHue Conep:xxanue yuyeOHOro marepuaja u Gopmbl B 00pa30BaTeJIbHOIO | 00Pa30BATEJbLHOT BOCIITATedLHOI
pa3iesioB U TeM OPraHu3alNu AeATeJbHOCTH 00y4aroluXCcs yacax pe3yJbTarTa 0 pe3yabTaTra 260TLL
droc COO @1 oC CI1O P
Pasznen 1. I'eomerpust
Tema 1.1 Copepxanue yueOHOro Marepuasa 30 JIP 13, JIP 23, J126 | OK 01, OK 02, Tpynosoe
Tena Bpamenmus. 1-2 Humusap 2 MII 1, MII 6, OK 04, OK 09 BOCIHUTAHUE
Oo0BbemMbI 1 3-4 Konyc 2 MIIT 13 I[K 1.1, IIK 1.2, J123,J126
IIOBEPXHOCTH TeJl 5-6 VceueHHbI KOHYC 2 ITP6 01, ITP6 12 IIK 3.1, I[IK 3.2
BpalleHHUA 7-8 [Iap. Chepa 2
9-12 | Pemenue 3amau no teme «Tena BpameHus» 4
13-14 | O6bem mwMHIpa 2
15-16 | O6bem KoHYca 2
17-18 | O6bem mapa u ero yacteu 2
19-20 | [Tnomane MOBEPXHOCTH LMIMHJPA 2
21-22 | Ilnomaap NOBEPXHOCTH KOHYCA 2
23-24 | Ilnomanas chepsl 2
25-29 | Pemenne 3amau mo reme «OOBEMEBI U 5

TTOBCPXHOCTHU TCJI BpallICHU S
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Oo0bem Kon Kon
HanpasJienus
HaumeHnoBanue Copep:xaHue yueOHOro MaTepuajia u popmsl B 0o0pa3oBaTeIbHOIO | 00pa3oBaTEJbHOT BOCIITATeNLHOI
pa3/iesioB M TeM OpraHM3aNyu e TeJbHOCTH 00yYaroImMXCs yacax pe3yJabTara 0 pe3yJbTaTa 5
®rocC COO ®rocC Crno pabOTR!
30 KonTtposneHast padota no Teme «Tema
BpameHust. OObeMBbl ¥ TOBEPXHOCTHU TEI 1
BpAICHHSD)
Paznen 2 Auiredpa
Tema 2.1 Coneprxkanne yaeOHOro MaTepuaa 10 JIP 13, JIP 23, J1 26 | OK 02, TpynoBoe
Crenennas pynkumsa | 31-32 | Crenennas pyHKnus, e€ CBOWCTBA U TpaduK 2 MIT 1, MIT 6, OK 04, OK 09 BOCIIUTAHUE
33 PaBHOCHIIBHBIE YpaBHEHHS U HEPABEHCTBA 1 MIT 13 J123, 7126
I1P6 01, TTP6 12
34-35 | VppanmoHanbHbIE YpaBHEHHS 2
36-37 | UppanuoHaibHbIC HEPABEHCTBA 2
38-39 | Pemenune ynpaxxaeHui o teme «CreneHHas 2
byHKITHS
40 CamocrostensHas paboTta mo Teme «CterneHHas 1
byHKITHS
Tema 2.2 CopepxaHnue yueOHOro Marepuaia 24
Iloka3aTenbHast 41- [TokazarenpHas QyHKIIHSA, €€ CBOWCTBA U 2
pynkums 42 rpaduk
43- [IpocTeiimue noka3zareabHbIC YpaBHEHUS 4
46
47- [Toka3aTenbHbIC ypaBHEHUS 4
50
51- [Toka3arenbHbIC HEpaBEHCTBA 4
54
55- [IpousBoHas nmokazaTenbHON HYHKIUU 4
58
59- Pemenue ynpaxHeHuii mo teme 5
63 «ITokazaTenpHast QyHKIHS»
64 KonTtponrHas padota no teme «IlokazatenbHas 1
GYHKITIS
Tema 2.3 Cogepxanue yueOHOTO MaTepHraa 26
Jlorapudgmuyeckas 65 ‘ Jlorapudmsl 1
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Oo0bem Kon Kon
HanpasJienus
HaumenoBaHue Copep:xaHue yueOHOro MaTepuajia u popmsl B 0o0pa3oBaTeIbHOIO | 00pa3oBaTEJbHOT BOCIITATeNLHOI
pa3/iesioB M TeM OpraHM3aNyu e TeJbHOCTH 00yYaroImMXCs yacax pe3yJabTara 0 pe3yJbTaTa
®rocC COO ®rocC Crno padorel
$yHkuus 66- CoiicTBa jg0raprmMoB 4
69
70- JlecsiTuuHBIE U HATYpaJIbHBIE JOTapU(PMbI 3
72
73- Jlorapudmuueckas GyHKus, €€ CBOWCTBA U 3
75 rpaduk
76- Jlorapudmuueckne ypaBHEHUS 4
79
80- Jlorapudmuaeckrne HepaBeHCTBA 4
83
84- Pemenne ynpaxaeHuii mo reme 6
89 «Jlorapupmudeckast GyHKITUS
90 KonTtponsHas padoTa o teme 1
«Jlorapudmudeckas GyHKIIHS»
Tema 2.4 CopepxaHue yueOHOro Marepuasa 5
KomOunaTopuka. 91 [IpaBuio npousBeneHus 1
Crarucruka 92 [lepectanoBku. Pazmenienus 1
93 Coueranus u ux cpoiictBa. bunom Herotona 1
94 CrydaifHple BEIMYUHBI 1
95 Pemenue 3amga4d mo reme «KomOuHaTopuka. 1
Craructuka»
Tema 2.5 Cogepxanue yueOHOro MaTepuala 5
l?glf:;;iﬂ::cl::opnn 96 CoObiTusi. KomOunanus coopituii 1
97 [IpoTuBomosI0kHOE COOBITHE. BeposTHOCTH 1
cOOBITHS
98 HezaBucumbie coObITHS 1
99 CrnosxeHne BEpOsTHOCTEH. Y MHOXKEHHE 1
BEPOATHOCTEN
100 | Pemenue 3agau no TeMe «JIE€MEHThI TEOPHH 1

BCPOATHOCTU»
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Oo0Lem

Kon

Kon

HanpasJienus
HaumeHnoBanue Copep:xaHue yueOHOro MaTepuajia u popmsl B 0o0pa3oBaTeIbHOIO | 00pa3oBaTEJbHOT BOCIITATeNLHOI
pa3/iesioB M TeM OpraHM3aNyu e TeJbHOCTH 00yYaroImMXCs yacax pe3yJabTara 0 pe3yJbTaTa 5
®rocC COO ®rocC Crno pabOTR!
Tema CopepxaHue yueOHOT0O MaTepuaia 30 JIP 13, JIP 23, J126 | OK 01, OK 02, TpynoBoe
O0o0maromiee 101 | PemeHue TpUTOHOMETPUYECKUX YPAaBHEHHUH U 1 MII 1, MIT 6, OK 04, OK 09 BOCITUTaHHE
NMOBTOPEeHHE HEPaBEHCTB MIT 13 IIK 1.1, IIK 1.2, JI123,J126
(moaroroBka K 102 | TlapamnenbHOCTh IPAMBIX U IIIOCKOCTEH B 1 I1IP6 01, ITP6 12 1K 3.1, 11K 3.2
IK3aMeHY) IIPOCTPAHCTBE
103 | IlepneHaUKYISIPHOCTD MPSMBIX H IJIOCKOCTEH B
MPOCTPAHCTBE 1
104 [IpaBuia BeIYMCIEHUS IPOU3BOIHBIX 1
105 | [IpumeHeHnE TPOU3BOTHOM 1
106 | JlekapTOBBI KOOPAWHATHI U BEKTOPHI B 1
MPOCTPAHCTBE
107 | MHOTOTpaHHUKH 1
108 | O6beMBI MHOTOTPAHHUKOB 1
109 | [lepBooOpazuas 1
110- | UuTerpan 5
111
112 | KopeHb n —0¥i CTETNICHU M €T0 CBOMCTRBA. 1
CreneHp ¢ palMoOHAILHBIM TIOKa3aTeneM
113 | UppanumroHaibHbIE ypaBHECHUS 1
114 | Tena BpameHus 1
115- | OObEMBI U TOBEPXHOCTH TEJ BPALICHUS 2
116
117- | [loka3arenbHbIe ypaBHEHUS
2
118
119- | [loka3zaTenbHBIC HEPABEHCTBA
2
120
121- | Jlorapudpmudecknue ypaBHEHUs
2
122
123- | Jlorapupmuyecknue HepaBeHCTBA
124 2
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Oo0bem Kon Kon
HanpasJienus
HanmenoBanue Conep:kanue yue0HOro MaTepuaia u popmMbl B 00pa3oBaTeIbHOr0 | 06pa30BaTEJLHOT BOCIITATeNLHOI
Pa3IesIoB U TeM OpPraHu3aIu JeATeJTLHOCTH 00yYaOIUXCS yacax pe3yJbTaTa 0 pe3yJbTaTa A60ThI
®rocC COO ®rocC Crno P

125- | IIpodeccnoHanbHO - OPUSHTUPOBAHHBIE 3a/1a91 4

128

129- | UroroBas KOHTpOJIbHAs paboTa

2
130
Beero: | 130
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4. YCJOBUS PEAJIN3ALIMA TPOT'PAMMBI YUYEBHOU JUCIIUIIJIAHBI

TpeGoBaHusl K MUHMMAJBHOMY MATEPHAIbHO-TEXHHYECKOMY O0ecrevYeHHI0

Peanuzauus mnporpaMMbl ydyeOHOM JUCHMIUIMHBI TpeOyeT Haluyusl y4eOHOro
kaOuHeTa

«MaremaTuka»

O6opynoBaHue yuyeOHOTO KaOUHETa:

- IOCaJI0YHBIE MECTA 110 KOJIMYECTBY 00y4arOUIuXCs;

- paboyee MEeCTO MPEeno1aBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUIA;

- KOMIUIEKT 3J€KTPOHHBIX BUACOMATEPUATIOB;

- 3a/1aHMSl 17151 KOHTPOJIbHBIX paboT;

- IPOECCUOHATILHO OPUEHTUPOBAHHBIC 3a1aHMUS;

- MaTepuabl HIK3aMeHa.

TexHuueckue cpeacTBa 00ydeHUs:

- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIeYeHUEM;

- TEJIEBU30D.

Nudopmanunonnoe odecnevyeHue o0yueHust
(mepeyeHb peKOMEHIyeMbIX YIeOHBIX U3/IaHUI COTIIaCHO (heaepatbHOMY MEePEUHI0
yueonukoB https://fpu.edu.ru , MHTEpHET-PECYPCOB, TOMOJHUTEIIBHON JTUTEPATYPHI)

OCHOBHBIE MCTOYHHUKH

g mpenonaBarene
1.Anrebpa u Hadanma MaremMaTudeckoro ananmu3a 10-11 kmaccel: yueb. mms
o01eoOpa3oBar. opranu3anuii: 6a3oBbiii U yrayoseHHsid yposuu / 111, A. Anumos,
0. M. Konsrun u ap. — 3-¢ u3a. — M, : IIpocsemenue, 2023. — 463 c.
2. I'eometrpusa 10-11. A.B. Iloropenos.-11 —e u3a.-M. : [Ipocsemenue, 2019.-175 c.

JlonmoHUTEbHBIE
1. Aunre6pa u Hayana ananusa 10 xnacc / Coct. A.H. Pypykun —-M: BAKO, 2012-
112c.
2. Anre6pa u Hauana ananusa 11 xkmacc Coct. A.H. Pypykun -M: BAKO, 2013-96c.
3. T'eometpus 10 kmace / Coct. A.H. Pypykun. 2-¢ uzn., nepepad.—M: BAKO, 2014-
96c¢.
4. T'eometpus 11 xmacc kmace / Coct. A.H. Pypykun. 2-e u3z., nepepad.—M: BAKO,
2014-96c¢.
5. AnreOpa u Hadana maTemaTudeckoro aHammsa 1 1kmace / JILA. AnexcanapoBa; moJy
pen.
A.I'. MopakoBuu. — 4-¢ u3g. — M.: Muaemosuna, 2009.-100c.
6. Jucku: «OTKpbITas MaTEMaTHKA
«TpeHaxxep Mo MaTeMaTHKE»
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« AnreOpa u Hadana ananusa 10-11 kimace»

g ctynenTos
l.Anrebpa ¥ Hayajma MaTeMaTHYECKOro aHaiau3a 10-11 knaccel:  yueO. ISt
o01ieo0pa3oBar. opranu3aiuii: 0a3oBeiii U yriyosneHHsit yposuu / L. A. Anmumos, 10. M.
Konsrun u np. — 3-e usn. — M, : Ilpocsemenue, 2023. — 463 c.
2. T'eometpus 10-11. A.B. IToropenos.-11 —e uzn.-M. : IIpocsemenue, 2019.-175 c.

JIONOJIHUTEIbHbIE HCTOYHUKHI
HNuTepHeT pecypcesl:
http://school-collection.edu.ru Enqunas komnekius mudpoBbiXx 00pa3oBaTeIbHBIX

pecypcoB
http://fcior.edu.ru @eaepanbHblii HEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX

pecypcoB
http://www.en.edu.ru EctecTBeHHOHaYUYHBII 00pa30BaTENbHBINA MOPTAI
http://kvant.mccme.ru KBauT: Hay4HO-IONYASPHBIN PU3UKO-MAaTEeMAaTUUECKHM
KypHaI

http://edu.km.ru O6pa3zoBatenbHbie TPoeKkThl Kommanuu "Kupumr u Medoauit"
http://www.ucheba.comOGpa3oBarenpHbIi opran "Yueda"
http://www.en.edu.ru EctecTBeHHO-Hay4YHBII 00pa30BaTebHBIN OPTAT
http://www.edu.ru/moodle/ nemoBepcuu tecroB EI'D u 'NA
http://Sballov.com.ru JeKIUH, TECThI, 3aHATHS, IJIs IIKOJbHUKOB M YIUTECH
http://www.allmath.ru Allmath.ru — Bcs MmaTemaTHKa B OHOM MECTE
http://eqworld.ipmnet.ru EQWorld: Mup MaremaTudeckux ypaBHEHHMA
http://www.bymath.net Bcst anementapnas matematuka: CpeiHsisi MaTeMaThyecKas
MHTEPHET-IITKOJIA

http://www.neive.by.ru ['eomerpruueckuii moprain

http://graphfunk.narod.ru I'paduku Qynkimii

http://zadachi.mccme.ru 3agaun mo reomerpun: HHOOPMAITMOHHO-TIOUCKOBAS
cucreMa

http://www.math-on-line.com 3aHnMaTeIbHasE MATEMAaTHKA — NIKOJIbHUKAM
(omuMMnuaabl, UTPbI, KOHKYPCHI IO MATEMATHUKE)

http://www.problems.ru Uatepuet-npoekr "3amaun"

http://www.etudes.ru MaTemaTndecKkue 3THOIbI

http://www.zaba.ru MaTemaTH4ecKue OJIMMITHAIBI U OJTUMITHATHBIC 3aa4H.

29


http://edu.km.ru/

5. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOM

JTUCLHUATNIUHBI

HanmenoBanue o0pa3zoBarebHbIX pe3yjbTaToB ®I'OC
COO (mpeametHbie pe3yabTarsl — [1P)

MeToabl OLIEHKH

I1P 01. OnepupoBaTh NOHATUSIMH: PALIUOHATIBHOE U
JEWCTBUTEIFHOE YHCII0, OOBIKHOBEHHAS M ACCATHUYHAS IPOOb,
MIPOIICHTEI.

BeIMonHATE apupMeTHYECKHE OTIepaluy C palMOHaIbHBIMU 1
JEeWCTBUTELHBIMU YHCIIAMHU.

BEIMONHATE TpUOIMKEHHBIC BRIYMCICHHS, HCIIONIB3YSI TPaBHIIa
OKpYTJICHUS, 1e]aTh IPUKUIKY U OLICHKY pe3yJbTaTa
BBIUHCIICHU.

OnepupoBaTh MOHATUSAMU: CTETIEHb C LIEJBIM [T0Ka3aTeNIeM;
cTaHaapTHas (popma 3amucH JeiCTBUTENBHOTO YNCa, KOPEHb
HaTypaJIbHOM CTENEeHHU; UCIIOIB30BaTh MOIXOIAIIYI0 GopMy
3aITUCH JICHCTBUTENBHBIX YUCEI JIUTSl PEIICHHSI TPAKTUIECKUX
3a/1a4 U MPe/ICTaBICHUS TaHHBIX.

OmnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC M TAaHTEHC
MIPOM3BOJILHOTO yIja; UCTIOIb30BaTh 3aIIUCh MPOU3BOILHOTO
yriia yepe3 oOpaTHbIE TPUTOHOMETPUUYECKUE (PYHKITNHI

ITP 02. OnepupoBaTh MOHATUSIMH: TOXKACCTBO, YpaBHECHHUE,
HEPaBEHCTBO; 1€JI0€, PallMOHAILHOE, UPPAlMOHATBHOE
ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;
BrinonHsATe mpeodpa3zoBaHusi TPUTOHOMETPUYECKUX
BBIPKEHUH U pelIaTh TPUTOHOMETPUYECKUE YPABHEHHUS.
BrinonHsaTe mpeobpazoBaHus LENbIX, PALIMOHAIBHBIX U
HppallMOHANIbHBIX BBIPAXKEHHUN U PEelIaTh OCHOBHBIE THIIBI
LENbIX, PAllHOHATBHBIX U HPPALMOHATILHBIX YPAaBHEHUN U
HEPaBEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA ISl PEILICHUS
MaTeMaTHYeCKUX 3aa4 ¥ 3a7iad U3 pa3InyuHbIX o0IacTedl HayKu
U peabHOU KU3HHU.

MonenupoBaTh peajabHble CUTYaIlH Ha SI3bIKE alnreOpsl,
COCTaBIISATh BBIPAXKECHHUSI, YpaBHEHUS, HEPABEHCTBA IO YCIOBHUIO
3aJla4uM, UCCIIEeI0OBATh MOCTPOSHHBIE MOJIENIN C UCTIOIB30BAHUEM
anmnapara ajreopsl.

ITP 03. OnepupoBaTh NOHATUAMU: PYHKIIHS, CIOCOOBI 3a/JTaHUS
(byHKIMHU, 00J1aCTh ONpPE/IENeHUsI 1 MHOKECTBO 3HAUEHHH
¢bynkuuy, rpaguk GyHKIMK, B3aUMHO 00paTHbIE PYHKIMH.
OnepupoBaTh NOHATUAMH: YETHOCTh U HEUYETHOCTD (DYHKIIUH,
HYJIH (QYHKIMH, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA.
Hcnonb3oBatk rpaduki GyHKIMNA U1 pELIeHNs ypaBHEHUH.
CtpouTth 1 4uTaTh rpauKu JMHEHHON QyHKIIMH,
KBaJPaTHUHOM (PYHKIIMH, CTETIEHHON (QYHKIMH C LEJBIM
MOKa3aTeNeM.

Hcnonb3oBathk rpaguky GyHKIMUN A5 MCCIeIOBaHUS
MIPOIIECCOB M 3aBUCUMOCTEH MPH pelIeHnH 3a1a4 U3 Ipyrux
y4eOHBIX MPEIMETOB U PealbHOM KU3HH; BHIPAXKATh

OrneHka pe3yabTaToB YCTHBIX
OTBETOB,

perieHus 3a1a4 (B TOM YUCIIe
npo¢eCCUOHAIBHO
OpPUEHTUPOBAHHBIX),
KOHTPOJIbHBIX paboT, 3a1aHuit
HK3aMeHa
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(dhopMynaMu 3aBHCHMOCTHU MEXK]Ty BEJTMUYUHAMHU.

ITP 04. OnepupoBath MOHATUAMHU: MOCIEAOBATEIBHOCTD,
apupMeTHIeCcKasi U TeOMETPUIECcKast IPOTrPEeCcCHH.
OnepupoBaTh MOHATUSMHU: OECKOHEYHO yOBIBAIOIIIAS
reoMeTprIecKasi Iporpeccus, CcyMMa OECKOHEYHO yOBIBatOLIeH
r€OMETPUYECKOU IPOTrPECCUM.

3amaBarh MOCIEA0BATEILHOCTH PA3IMYHBIMUA CIIOCOOAMH.
Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTENH U IIPOTPECCUI
JUIs pEIlIeHUs pealIbHBIX 3a7a4 IPUKIJIAJHOTO XapaKTepa.

ITP 05. OnepupoBath MOHATUSAMH: MHO>KECTBO, OTIEpAIlUU HA
MHO’KECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJis
OTIMCAHUS PEATBHBIX MPOIECCOB U SIBICHUH, TIPHU PEIICHUN
3a/1a4 U3 IPYrux yueOHbIX MIPEIMETOB.

OrnepupoBaTh MOHIATHAMU: OTIPEICTICHUE, TEOPEMA, CIIC/ICTBHE,
JI0Ka3aTeIbCTBO.

I1P 06. OnepupoBaTh NOHITUSIMU: HATypaJbHOE, 1I€JI0€ YKCIIO;
UCIOJb30BATh IPU3HAKHU JAEIMMOCTH LEJIbIX YUCE, Pa3JI0KEHUE
qyclia Ha MPOCThIe MHOXKHUTENN AJIsl PEeLIeHus 3ajay.
OnepupoBaTh MOHATHEM: CTETIEHD C PAllMOHATILHBIM
MIOKa3aTeeM.

OnepupoBaTh NOHATUAMHU: JIOTapUM Yncia, JECITUUHbIE U
HaTypaJIbHbIE JIOTApU(DMBI.

ITP 07. IlpumeHsTH CBOICTBA cTENEHH s MpeoOpa3oBaHUs
BBIPAXEHUI; ONIEPUPOBATH NOHATUSAMH: ITOKA3ATEIBHOE
YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI
[MOKA3aTeIbHbIX YPABHEHHUI 1 HEPABEHCTB.

BrimonHsaTe mpeoOpa3zoBaHus BIpAKEHUH, COEPIKAITAX
Jorapu(Mbl; OIEpUPOBATH MOHITUAMU: JOrapudmMuyeckoe
YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI
Jorapu(MUUECKUX YpaBHEHHUM U HEPABEHCTB.

Haxonute pemienus npocTenimx TPUroHOMETPUYECKUX
HEPaBEHCTB.

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€
peuieHue; UCroiIb30BaTh CUCTEMY JINHEUHBIX YPAaBHEHUM JIJIs
peuieHus MpakTUYECKHUX 3a/1a4.

Haxonute penieHust npoCTEUIINX CUCTEM U COBOKYITHOCTEN
palMOHANIbHBIX YPAaBHEHU 1 HEPABEHCTB.

MonenupoBaTh peajbHble CUTYaIH Ha S3bIKE ajireopsl,
COCTAaBJISITh BBIPAKECHUSI, yPABHEHUS, HEPABEHCTBA U CUCTEMBI
10 YCJIOBHIO 33Ja4, UCCIEA0BATh IOCTPOCHHBIE MOJEIIN C
WCI0JIb30BAHMEM armapara anreopsl.

ITP 08. OnepupoBaTh NOHATUAMMU: NIEpUOANYECKas (PYHKINS,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTPEMyMa
¢byHKIMHU, HanOoJIblIee U HAaMMEHbIIIee 3HaUeHUs PyHKIIMU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJIS HCCIEIOBAHUS (DYHKIUH,
3aJJaHHOU rpadukom.

OnepupoBaTh NOHATUAMU: IPaUKN NOKA3aTEIbHOM,
Jorapu(pMHUUECKON U TPUTOHOMETPUUECKUX (DYHKIIMMH;
n300pakaTh UX Ha KOOPAMHATHOM MJIOCKOCTU M UCIIOJIb30BAaTh
JUIsl pELLIEHUs] YPAaBHEHUN U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM MJIOCKOCTHU rpadUKy TMHEHHBIX
YPaBHEHUH U UCIOJIB30BATh UX [ PEILIECHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.
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Wcnonb3oBathk rpaduku QyHKIUHN A7 UCCIICIOBAHUS
MIPOLIECCOB ¥ 3aBUCUMOCTEH U3 APYrUuX YUeOHBIX TUCIUTIINH.

ITP 09. OnepupoBaTh MOHATUAMU: HETIPEPbIBHASL (PYHKITUS;
MPOU3BOAHAS (PYHKIIMH; UCTIOIB30BaTh T€OMETPHUCCKHNA 1
(bU3NYEeCKUl CMBICI IPOU3BOTHON JJIS pEIICHUS 3a/1a4.
HaxonuTh mpou3BoOHbBIE 371€MEHTapHBIX (DYHKIHMIA, BEIYUCIISATH
MIPOU3BOIHBIE CYMMBI, TIPOU3BEICHHS, YACTHOTO (DYHKIIMH.
Hcnonp30BaTh MPOU3BOHYIO ISl HCCIIEOBAHUS (DYHKIIUN HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBI, IPUMEHSTh PE3YJIbTAThI
MCCIIEIOBAHUS K IOCTPOCHUIO TPa(huKOB.

Hcnonb30BaTh NPOU3BOIHYIO JUIS HAXOXKICHUS HAUITYUILIErO
pelIeHUs B IPUKIIATHBIX, B TOM YHCJIE COL[UAIbHO-
SKOHOMMUECKHUX, 3a/1a4ax.

OnepupoBaTh NOHATUAMU: IEPBOOOPA3HAs U UHTETpal;
MMOHUMAaTh F€OMETPUUECKUN U PU3NYECKUI CMBICI HHTErpaa.
Haxoauts nepBooOpa3Hbie 21eMEHTapHbIX YHKINI;
BBIYMCIATE UHTErpai 1o ¢popmyne Herorona—JIeitbuuna.
Pemats npukiaaHble 3aa4, B TOM YHUCIIE COL[UAIBHO-
HSKOHOMHYECKOT0 U (PU3NYECKOTO XapaKTepa, CpeICTBaMU
MaTEMaTUYECKOTO aHAJIN3A.

[1IP 10. OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.
[IpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX IIPU
pelIeHnN TEOMETPUYECKUX 3aad.

OnepupoBaTh NOHATHAMU: NAPAIIEIBHOCTD U
MEPIEHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH.
KnaccugunupoBaTh B3aMMHOE PacoyIoKEHHE IPSAMBIX U
IJIOCKOCTEMN B MPOCTPAHCTBE.

[TP11. OnepupoBaTh NOHATUSAMHU: ABYTPAHHBIA YTOJI, TpaHU
JBYTPAHHOTO yria, peOpo IBYTPAHHOTO yria; TMHEHHBIN yroJ
JBYTPAHHOTIO YyIJIa; FpaaycHas Mepa IBYyTpaHHOIo yria.
OnepupoBaTh MOHATUSAMHI: MHOTOI'PAHHUK, BBITYKJIBIM U
HEBBINMYKJIbIi MHOTOTPAHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA,
MIPaBUJIbHBIN MHOTOI'PAHHUK.

Pacrio3naBaTh OCHOBHBIEC BU/IbI MHOTOTPAaHHUKOB (ITMpaMHIa;
pu3Ma, NpsMOYTOJIbHBIN Mapajuienenunes, Kyo).
KnaccuduimpoBats MHOTOTpaHHUKH, BEIOMpAsi OCHOBAHUS JJIs
KJ1acCU(UKAUU (BBITYKJIbIE M HEBBITYKIIbIEe MHOTOTPAHHUKH;
MPaBUJIbHBIE MHOTOTPAHHUKHU; MIPSIMbIE U HAKIIOHHBIE TTPU3MBIL,
napasuieNenune/ibl).

OnepupoBaTh NOHATUSMU: CEKYILAsl INIOCKOCTb, CEYCHUE
MHOTOTPaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUECHUH, UCTIONB3YS METOT
CIIEJIOB.

CtpouTh c€4eHUs] MHOTOI'PAaHHUKOB METOJIOM CJIE/IOB,
BBITIONTHATH (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX QPUTYP: BUJ CBEPXY, COOKY, CHH3Y.

IIP 12. Pemars 3a7aun Ha HaX0XKJIEHUE TEOMETPUUECKUX
BEITUYHH IO 00pa3iiaM Wi aaropuT™MaM, TPUMEHSIS U3BECTHBIE
AQHAJIMTUYECKUE METO/IBI IIPU PELIEHUN CTAaHIAPTHBIX
MAaTEMAaTUYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY
JBYMsI TOUKaMH, OT TOYKH JI0 IPSMOM, OT TOUKH J0 IUIOCKOCTH,
MEXY CKPEIIMBAIOIIUMHUCS IPSIMBIMH.

Pemate 3agaun Ha HAXOXKIEHUE T€OMETPUUECKUX BEIMUHH 110
oOpasiiaM WIn aIropuTMam, IPUMEHSST H3BECTHBIC
AHAJIMTUYECKUE METOIBI IIPU PEUIEHUH CTAHIAPTHBIX
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MaTeMaTHUYECKUX 3a/1a4 Ha BBIYUCIIEHUE YIJIOB MEXY
CKPEILLMBAIOIUMHUCS IPSIMBIMU, MEKY IPSIMON U IUNIOCKOCTBIO,
MEXAY IIOCKOCTSIMU, IBYIPAHHBIX YIJIOB.

Boraucnars 00bEMBI U TUIOIAAN TOBEPXHOCTEH
MHOTOTPAaHHUKOB (IIpU3Ma, IMpaMuja) ¢ IPUMEHEHUEM
(hopMyIT; BBIYHUCIISTH COOTHOIICHUS MEXKIY TUIOLIAIIMH
MIOBEPXHOCTEN, 00bEMAMHU 10100HBIX MHOTOTPAHHHUKOB.

I1P 13. OnepupoBaTh NOHATUSIMH: CHMMETPHSI B IPOCTPAHCTBE;
LEHTP, OChb U IJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH QUTYPHI.

W3Bnekarb, npeoOpa3oBbIBaTh 1 UHTEPIPETUPOBATH
MH(POPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPUIECKUX QUTYpaX,
MIPEJICTaBICHHYIO HA YEePTEKax U PUCYHKaX.

[TpumensTh reoMeTprudeckue (HaKThl IS PEIICHUS
CTEPEOMETPUYECKHX 3a/1a4, IPEANOIaAratoluX HECKOIbKO
IarOB PEIIeHMs], €CIT YCIOBHS IPUMEHEHUS 3a/IaHbl B SIBHOK

dhopwme.

[1P 14. IlpumeHsATh npoCTeHIINE IPOrpaMMHBIE CPEICTBA U
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPH PEIICHUN
CTEePEOMETPUYECKUX 3a]1aU.

[IpuBOIMTE IpUMEPHI MaTEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE U )KU3HU, PACIIO3HABAThH MPOSIBIIEHUE 3aKOHOB
Tr€OMETPHUH B UCKYCCTBE.

[IpuMeHSTH MoTydeHHbIE 3HAHUS Ha MTPaKTHKE: aHAIM3UPOBATh
peasibHbIe CUTYalluH U IPUMEHSATh U3Y4YEHHBIE MOHATHS B
MpoLiecce MOUCKA PellieHns] MaTeMaTHYeCKU
chopMyIUPOBAaHHOM MPOOIIEMBI, MOJICTUPOBAThH peaTbHbIC
CUTYaI[MH Ha SI3bIKE T€OMETPHUH, UCCIIEI0OBATh MOCTPOCHHbIE
MOJIENU C UCIIOJIb30BAHUEM T€OMETPUUECKUX MMOHATHH 1
TeopeM, anmnapara aareOpbl; pelaTh NpakTUYECKUe 3aauu,
CBSI3aHHBIE C HAX0XKJICHHEM I€OMETPUUYECKUX BEJTUUHH.

ITP 15. OnepupoBaTh NOHATUSAMU: LUIUHAPUIECKAS
MMOBEPXHOCTh, 00pa3yollre UIHHIPHUUECKON TOBEPXHOCTH;
UWIMHJIP; KOHMYECKask MOBEPXHOCTh, 00pa3yrolue KOHMUYeCKOn
MMOBEPXHOCTHU, KOHYC; chepruyecKasi HOBEPXHOCTb.
PacnioznaBatk Tena BpaiieHus (LHUJIMHAP, KOHYC, cepa u map).
OOBACHATH CIIOCOOBI MOJTYYSHHUSI TEJ BpallleHUsI.
Knaccuduimpoats B3auMHOE pacnoioskeHue cepsl 1
MJIOCKOCTH.

OnepupoBath MOHATUSAMU: IAPOBON CETMEHT, OCHOBaHHE
CerMEeHTa, BBICOTA CErMEHTA; IIApPOBOM CII0i, OCHOBAaHUE
IAPOBOTO CIIOSI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.
Boruncnsate 00bEMBI U IIIOIIAIU IOBEPXHOCTEH TNl BpaIleHuUs,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (POpMyIL.

I1P 16. OnepupoBaTh NOHATUAMH: MHOTOTPAHHUK, BIIMCAHHBIN
B c(epy U onucaHHbIi 0koJI0 chepsl; chepa, BIUCAHHAS B
MHOTOI'PaHHHUK MJIU TEJIO BPAIIEHUS.

BbIuncnaTe COOTHOLIEHHS MEX Ty TUIOIIASIMU TOBEPXHOCTEH U
00BbEMaMHU OJOOHBIX TEII.

N306pakaTh u3ydaemble GUTypbl OT PYKU U C IPUMEHEHHEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) MJIOCKKE YEPTEXH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y;
CTPOMTH CEUSHHUsI TEJI BPAILLICHHSL.

W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPA30BBHIBATH
MH(OPMAIIHIO O MPOCTPAHCTBEHHBIX FT€OMETPUYECKUX (purypax,
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IIPEJICTAaBICHHYIO HA YEPTEKaX U PUCYHKAX.

ITP 17. OnepupoBaTh NOHSATHEM BEKTOP B IPOCTPAHCTBE.
BEITIOJTHATE JEWCTBUS CTIOKEHUS BEKTOPOB, BEIYUTAHUS
BEKTOPOB M YMHOXEHHS BEKTOpA Ha YUCIIO, OOBICHATH, KAKHMH
CBOMCTBaMH OHU 00JIaJatoT.

[IpuMeHATH MpaBWwIIoO NapaIeIeIUIeaA.

OnepupoBath MOHATHSAMHE: JICKAPTOBBI KOOPIMHATHI B
IIPOCTPAHCTBE, BEKTOP, MO/1yJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJAMHATHI BEKTOPA, YTOJI MEXK]Ty BEKTOPaMH, CKAISIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBIL.

Haxonuts cymMy BEKTOpPOB M ITPOU3BEICHNE BEKTOpA HA YKCIIO,
YToJ MEeXIYy BEKTOpPaMH, CKaJIsIpHOE TPOU3BECHHE,
packiagpIBaTh BEKTOP MO JIBYM HEKOJUTMHEAPHBIM BEKTOPaAM.
3azaBath IJIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM cHCTEME
KOOpJMHAT.

I1P 18. IlpumeHnsaTs reomeTpuyeckue GakThl JUIsl pelieHus
CTEpEOMETPUYECKHUX 3a]1a4, MTPEANO0IaratoiiX HECKOJIBKO
11aroB peleHus, €CIU YCIOBUS IPUMEHEHUS 3a/IaHbl B SBHOM
dbopwme.

Pemrate npocreiimne reomeTprudecKre 3aJa4l Ha IPUMEHEHHE
BEKTOPHO-KOOPJMHATHOTO METOJA.

Pematsp 3a1aun Ha 10Ka3aTeIbCTBO MaTEMaTHUECKUX
OTHOIICHUH U HaXO0KJIEHUE T€OMETPUUECKHUX BEIMYUH 110
oOpa3uaM Wwin alropuTMam, IpUMeHssl U3BECTHBIE METObI IPU
PEILIECHNN CTaHAAPTHBIX MaTEMaTHYECKUX 3a7a4.

[IpumenaTs npocTeime nporpaMMHbIE CPEICTBA U
IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUH
CTEPEOMETPUYECKUX 3a]1a4.

ITP 19. IlpuBoauTh IpUMEPHI MATEMaTHYECKHUX
3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU, paclio3HABATh
MPOSIBIIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpuMeHSTH MOTydYeHHbIE 3HAHUS Ha MIPAKTUKE: aHAIU3HPOBATh
pealibHbIE CUTYallUU U IPUMEHSTh U3yYEHHbIE TIOHSATHUS B
MpoLIecCce MOUCKA PeIlIeHUs] MaTeMaTHYeCKU
chopMynupOBaHHOHN MPOOIEMBI, MOJICTHUPOBATH pPeaIbHbBIE
CUTYaIlMH Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh MOCTPOCHHbBIE
MOJEIHU C UCIIOJIb30BAHUEM T€OMETPUUECKUX MOHATHH 1
TeopeM, anmnapara anreOpsbl; pemaTh IpakKTUYECKUe 3a/1auH,
CBSI3aHHBIE C HAXOXKJICHHEM I'€OMETPUUYECKUX BEJTUYHH.

ITP 20. YuTaTh ¥ CTPOUTH TAOJUIIBI M THATPAMMBI.
OnepupoBath MOHATHAMU: CpeHEe apuPMETHUECKOE,
MeJraHa, HauOoJblliee, HauMEHbIIee 3HaYeHHe, pa3Max
MAacCCHBA YHCJIOBBIX JAHHBIX.

IIP 21. OnepupoBaTh NOHATUSIMHU: CIYy4alHBIN IKCIIEPUMEHT
(omBIT) U ciiyyaiiHOE COOBITHE, PTIEMEHTApHOE COOBITHE
(371eMeHTapHBINA UCXO0JT) CIY4alfHOTO OMbITA; HAXOIUTh
BEPOSITHOCTH B OIBITaX C PABHOBO3MOXHBIMU CIIy4alHBIMU
COOBITUSIMH, HAXOJIUTh U CPAaBHUBATh BEPOSTHOCTH COOBITHI B
U3YYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX.

Haxonuts 1 popMynrpoBaTh coOBITHS: IEpeceYeHrEe U
0o0beTMHEHNE TaHHBIX COOBITUH, COOBITHE, TPOTHUBOIIOJIOKHOE
JTAHHOMY COOBITHIO; [T0JIb30BaThCA UarpaMMamMu Diiepa 1
(bopMynoi clloKeHHsI BEPOSATHOCTEH MPU PELICHUH 33/1a4.

I1P 22. OnepupoBaTh NOHITHSIMH: YCIOBHAsI BEPOSITHOCTB,
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HE3aBHCHUMBbIE COOBITHUS; HAXOAUTh BEPOSITHOCTH C IOMOUIBIO
IIPaBUJIa YMHOXXEHHS, C IOMOIIBIO I€PEBa CIIy4aiHOTO OIIBITA.
[TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOYKEHUS TIPH
pEILIECHUH 3a]a4.

I1P 23. OnepupoBaTh NOHATUSIMU: UCIIBITAHNE, HE3ABUCUMbIE
UCIBITaHUS, CEpUs UCIIBITAHUH, YCIIEX U HEyAaua; HaXOAUTh
BEPOSITHOCTH COOBITHI B CEpUU HE3ABUCUMBIX MCIIBITAHUM J10
MIEPBOrO ycIleXa; HaXOAUTh BEPOSITHOCTH COOBITUM B CEpUU
ucnblTaHui bepnym.

I1P 24. OnepupoBath NOHATUSIMMU: CIydaiiHasi BEJIMUMHA,
pacupeneneHrue BEpOATHOCTEN, AMarpaMmMa pacipeaeIeHus.
CpaBHHMBATh BEPOSITHOCTH 3HAYCHHUH CIIy4allHOW BETMYUHBI 110
pacIpeseseHUIO WIH C IOMOIIBIO JUarpaMM.

I1P 25. OnepupoBarh NOHATHEM MAaTEMaTHUYECKOTO OKUIAHUS;
MIPUBOJIUTH IPUMEPBI, KaK IPUMEHIETCS] MATEMaTUUYECKOe
O’KHJaHUE CIy4ailHOW BEJIMYMHBI HAXOUTh MAaTEMaTHUYECKOE
O’KUJIaHUE I10 JAHHOMY paclpeieIeHHUIO.

I1P 26. WmeTts npeacraBieHne 0 3aKOHE OOJIBLINX YHCET.
HmeTh npeicTaBieHre 0 HOPMAJIBLHOM pacrpeiesieHUH.
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Ipunoxenue 1
IIpumepHasi TeMaTHKAa HHAMBHUAYAJIbHBIX IPOCKTOB 0 JMCHHUILIMHE

MaremaTrka peMOHTA.

@PurHaHCOBasE MaTEMATHKA.

MartemaTudyeckuil pacueT yCTAHOBKM CAHTEXHUYECKOTO 000pYI0BAHUS U
ANEKTPOOOOPYIOBAHUS B 3aTOPOJTHOM JIOME.

WuTennexkTyanbHble UTPsI 110 Tabauue npoctbix yucen 1o 1000.
3aHMMaTeNbHbIE 3a]1a4M MO Mpodeccui.

KommuiekcHble yncna B 31EKTPOTEXHUKE.

Jleonapao na Bunuu: uzobperarenp, onepeuBLIINN BpeMsl.

Marpuunas anredpa B nmpodeccunu.
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IIpunoxenue 2

Cunxponusanus odpasoBareabHbIX pe3yiabTaToB ®I'OC COO u ®I'0OC CIIO

HaumenoBanue OK,
IIK coraacuo ®I'OC
CIIO

HanmeHoBaHMe JTMYHOCTHBIX
pesyabTatos (JIP)
coraacuo ®IocC COO

HaumeHoBaHue MeTanpeAMeTHBIX
(MP)
pe3yJbTaToB
coraacao ®I'OC COO

OK 01.Bs16upats
CHOCOOBI pPELICHUS
3amad
npodeccuoHaTbHOM
JEATEIbHOCTH
MPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

JIP 06. T'oToBHOCTH K TpyLY,
OCO3HaHKE LIEHHOCTHU TPY10JII00uS;
MHTEPEC K pa3Iu4HbIM chepam
pohecCHoHATBHOM JIeATeTFHOCTH,
CBSI3aHHBIM C MaTEMaTUKOM U €€
MPUIIOKEHUSIMU, YMEHHE COBEPILAThH
OCO3HaHHBII BbIOOp OynyIen
npodeccuu U peain30BhIBATh
COOCTBEHHBIC KI3HCHHBIC TUIAHBL;
TOTOBHOCTbH U CITOCOOHOCTH K
MaTeMaTH4eCKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA MIPOTSKEHUH
BCEH )KM3HU, TOTOBHOCTH K
aKTHBHOMY yYacTHIO B PEIICHUU
MIPAKTUYECKUX 3a/1a4
MaTEMAaTU4YECKOHN HaIllPaBJICHHOCTH
JIP 08. ChopmMHupOBaHHOCTH
MHUPOBO33PEHHUs, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIECTBEHHOM MPAKTUKH,
IIOHMMaHHE MaTeMaTHYECKOW HayKu
KaK c(epbl YeI0BEUECKOM
NeATeIbHOCTH, TAIOB €€ Pa3BUTUSA U
3HaYMMOCTH U1 Pa3BUTUSA
LIUBWIN3ALUH; OBJIAICHUE A3bIKOM
MaTeMaTHUKU 1 MaTEeMAaTHYECKOM
KYJIbTYPOH KaK CPEJCTBOM IO3HAHMUS
MHpAa; TOTOBHOCTb OCYIIIECTBIIATh
IPOEKTHYIO U UCCIIE0BATENIbCKYIO
JeATeNbHOCTh UHANBUYAJIHO U B

rpyImmne

MII 06. BpiOupats criocod perieHus
yueOHOM 3a/1a4uM (CpaBHUBATD
HECKOJIbKO BapUAHTOB PEIlIECHUS,
BbIOMpaTh HanboJIee MOIXOASIINN C
Y4ETOM CaMOCTOATEIIBHO
BbIICJICHHBIX KPUTEPHUEB).

MII 11. BsisiBasTs AepUIUT
uH(pOpPMaLNH, TaHHBIX,
HE0OXOUMBIX JIJIs1 OTBETA Ha BOIIPOC
U JJIS peleHus 3a1a4u.

MK 03. IIpencraBisiTe pe3yabTaThbl
pelieHus 3a/1a4ui, IKCIIEPUMEHTa,
HCCJIEIOBaHMS, IPOEKTA;
CaMOCTOSITENILHO BBIOUpPATh hopMar
BBICTYIUICHUS C YY4ETOM 3a/1a4
MPE3eHTAlNA U 0COOCHHOCTEH
ayJIUTOPUH.

MP 01. CocraBasiTe IJ1aH, alITOPUTM
pElIeHUs 3a/1a4u, BEIOUPATh CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOITUXCS
pecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHHI
¢ y4éToM HOBOM MH(pOpMaIUU.

MP 03. Ilpensunerb TpyaHOCTH,
KOTOpBIE MOTYT BOSHUKHYTh IIPH
pellleHnH 3a7]aui, BHOCUTD
KOPPEKTUBBI B ACATEILHOCTD Ha
OCHOBE HOBBIX OOCTOSATEIBCTB,
JAHHBIX, HAWJICHHBIX OMIHOOK,
BBISIBIICHHBIX TPYJHOCTEH

MP 04. OneHuBaThL COOTBETCTBUE
pe3yabpTaTa elu U YCIOBUSM,
0OBSACHATH IPUYUHBI JOCTHKEHUS
WIN HE JOCTW)KEHUSI PE3YJIbTaTOB
JeSITeIbHOCTH, HaXOIUTh OIINOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

OK 02. HUcnonwn3oBaTh
COBPEMEHHBIE CPE/ICTBA
MMOKCKA, aHaJIn3a U
HUHTEPIPETAINH
nHbOpMalUU U

JIP 06. I'oToBHOCTH K TpYAY,
OCO3HaHUE [IEHHOCTHU TPYI0JIIO0HS;
HMHTEPEC K pa3IuvHbIM cepam
npodeccuOHAIBHON IeSATETHHOCTH,
CBSI3aHHBIM C MaTeMaTHKOM U e€

MII 11. BeisiBasth nepunut
uHpOpMaLNY, TaHHBIX,
HEOO0XOIMMBIX JUIs OTBETA Ha BOTIPOC
U JIUIs1 peIIeHusl 3a/1a4H.

MII 12. BpiGupaTh uHOpMAIHIO U3
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HaunmenoBanue OK,

HaumeHoBaHHe JUYHOCTHBIX

HaunmenoBaHnmue MeETalpeaAMETHBIX

MK coraacuo ®I'OC pe3yabTatos (JIP) (MP)
C1io cornacuo ®IoC COO pe3yJbTaToB
coraacuo PIoC COO
I/IH(bOpMaI_[I/IOHHBIe MMPHUITOKCHUAMHA, YMCHUC COBCPIIATH HCTOYHHKOB PA3JIMYHBIX TUIIOB,

TCXHOJIOTUHU AJIA
BBIIIOJIHCHUSA 3aJa4

0CO3HAHHBII BBIOOD OymymIeit
npodeccuu u pearn30BEIBATH

AQHAJIM3UPOBATh, CUCTEMATU3UPOBATH
¥ MHTEPIPETUPOBATH HH(DOPMAITHIO

npoheccHoHaTBEHON COOCTBEHHBIE KU3HEHHbIE IJ1aHbI; pa3IMYHBIX BUJOB U (HOPM
JEeSITEIbHOCTH TOTOBHOCTbH U CIIOCOOHOCTB K IIPEJICTaBICHUS

MaTeMaTHIeCKOMY 00pa30BaHHIO U MII 13. CrpykTypupoBarb

caM000pa30BaHUIO HA IPOTSHKEHUU UH(POPMALUIO, TIPE/ICTABIIATE €€ B

BCE MKU3HU; TOTOBHOCTH K pa3nu4HbIX popmax,

AKTUBHOMY YYacCTHIO B PELLIEHUU WUTIOCTPUPOBATH IpaduuecKu

MPAaKTUYECKHUX 3a7a4 MII 14. OnenuBaTth HAAEKHOCTH

MaTeMaTH4eCKON HalpaBJIE€HHOCTU MH(}OPMALIUU IO CAMOCTOSTEIBHO

JIP 08. ChopMupOBaHHOCTb c(hOopMyIHPOBaHHBIM KPUTEPHUSIM.

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS

HayKH 1 00I1I€CTBEHHOM MPaKTUKH,

MMOHMMaHHe MaTeMaTH4YeCKON HayKu

Kak cepbl YeI0BEeUECKOi

NEeSITeNIbHOCTH, 3TAroB €€ pa3BUTHS U

3HAYUMOCTH ISl Pa3BUTHUS

LIUBUIN3ALIUHI; OBJIA/ICHUE A3BIKOM

MaTEMAaTUKU U MaTeMaTH4eCKON

KYJIBTYpOH KaK CpeJICTBOM IO3HAHUS

MUPa; TOTOBHOCTb OCYLIECTBIIATh

MIPOEKTHYIO M UCCIIE0BATENIBCKYIO

NeATeNbHOCTh HHANBUYAILHO U B

rpymnmne
OK 03. JIP 01. ChopMupoBaHHOCTH MII 10. IIporno3upoBatb
[InanupoBath U IpaXk1aHCKOW NO3ULIUU BO3MO’KHOE pa3BHUTHE MpolLecca, a
peann30BbIBATh oOyyaromerocsi Kak akTUBHOT'O U TaKXe BBIABUIaTh MIPEIIOI0KEHUS O
COOCTBEHHOE OTBETCTBEHHOI'O YJIEHA POCCUICKOIO | €ro pa3BUTUU B HOBBIX YCIOBHSX.

npodeccuoHaibHOE U
JTUYHOCTHOE Pa3BUTHE,
MpeANPUHIMATENHCKYIO
JeSITENEHOCTD B
npodeccruoHaIbHON
cdepe, UCIOIBL30BAThH
3HAHUS 110 PUHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaITUSIX

oO11ecTBa, MpeACTaBICHUE O
MaTeMaTHYECKHUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYP, SIBJICHH, TPOLIEAYD
IPaKIaHCKOTO 00IIeCTBa (BBIOOPHI,
OTIPOCHI U TIp.), yMEHUE
B3aMMO/ICIICTBOBATD C COLMATIBLHBIMU
UHCTUTYTaMH B COOTBETCTBUHU C UX
(GYHKIMSAMU ¥ HA3HAYCHUEM.

JIP 03. Oco3HaHune 1yXOBHBIX
LIEHHOCTEN POCCUKCKOIO HAPOA;
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STHYECKOTO MOBEJICHHS,
CBSI3aHHOTO C MPAKTUYECKUM
MIpUMEHEHHEM JOCTIKEHUIH HAyKu U
JeATeIbHOCTBIO YUEHOT0; OCO3HAHHE
JMYHOTO BKJIa/1a B TIOCTPOCHUE
YCTOWYHMBOTO OYIYyIIETO.

JIP 06. I'oTOBHOCTSH K TpYAY,

MP 01. CocTaBasiTh mj1aH, AITOPUTM
pElICHUS 3a/1a4u, BEIOUPATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOITUXCS
peCypcoB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN
¢ y4€ToM HOBOM HH(pOpMaIUU.

MP 02. Bnagets HaBeIKAMU
MO3HABATENBHOMN pedIeKCuu Kak
OCO3HaHUS COBEPIIAEMBIX NEHCTBUI
Y MBICJIUTEIIbHBIX MPOILIECCOB, UX
pe3yabTaTOB; BIAJIETh ClIoco0aMu
CaMOIIPOBEPKHU, CAMOKOHTPOJISI
mpoliecca U pe3ynbTaTa peleHus
MaTeMaTUYECKOM 3a1a4H.

MP 03. TlpenBuners TPYAHOCTH,
KOTOPbIE MOTYT BOBHUKHYTb MPU
pELIeHUH 3a]]a4H, BHOCUTD
KOPPEKTUBBI B IESATEIHHOCTh HA
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HaunmenoBanue OK,
IIK coraacuo ®I'OC
CIIO

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
cornacuo ®IoC COO

HaumeHoBaHue MeTanpeaMeTHBIX
(MP)
pe3yJbTaToB
corjiacao ®I'OC COO

OCO3HAHHE LIEHHOCTHU TPY10JII00uS;
MHTEpEC K Pa3InYHbIM chepam
npodeccHoHATEHOM I TEIILHOCTH,
CBSI3aHHBIM C MAaTEMaTUKOM U €€
NPUIOKCHUSIMH, YMEHUE COBEPILIATH
0CO3HAHHBII BBIOOD OymymIeit
npodeccuu u pearn30BbIBATH
COOCTBEHHBIE KH3HCHHBIC TUIAHBL;
TOTOBHOCTb U CITIOCOOHOCTH K
MaTeMaTH4eCKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA IPOTSHKEHUH
BCEl )KM3HU, TOTOBHOCTH K
AKTHBHOMY y4YacTHIO B PEIICHUU
MPAKTUYECKUX 3219
MaTeMaTU9IeCKOH HaNpaBICHHOCTH
JIP 08. ChopmMHupoBaHHOCTH
MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00I1I€CTBEHHOM MPaKTUKH,
MIOHMMaHUE MaTEMATUYECKOM HayKu
Kak c(hephl 4eI0BEYECKON
NEeATeIbHOCTH, TAIOB €€ Pa3BUTHUSA U
3HaYMMOCTH Ul Pa3BUTUSA
LIMBUIN3ALIUN; OBJIA/ICHUE SA3BIKOM
MaTEMAaTUKU U MaTeMaTU4eCKON
KyJIbTYPOH KaK CpPEJCTBOM IO3HAHMS
MHpPa; TOTOBHOCTb OCYIIECTBIIATh
IPOEKTHYIO U UCCIIE0BATEIIbCKYIO
JeATeNbHOCTh HHANBUYAJIbHO U B

rpyImIe.

OCHOBE HOBBIX OOCTOSITEIILCTB,
JIAHHBIX, HAWIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH.

MP 04. OuecHHBATh COOTBETCTBUE
pe3yibTaTa IeJIM U YCIIOBHSM,
OOBSACHATH IPUYUHBI JOCTHKCHHUS
WJIU HE JIOCTHKEHUS PE3YJIbTaTOB
JESTEIILHOCTH, HAX0IUTh OIIHOKY,
JaBaTh OIEHKY MPUOOpPETEHHOMY
OTIBITY.

OK 04. 5ddexTuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUIGKTUBE
Y KOMaHJIe

JIP 06. '0TOBHOCTB K TPy,
OCO3HaHHE [IEHHOCTHU TPYI0JII00uS;
UHTEpEC K pa3audHbIM cepam
poeCCHOHAIBHON JCATEIHHOCTH,
CBSI3aHHBIM C MaTEMaTHUKOM U e€
NPUIOKEHUSIMH, YMEHUE COBEPIIATD
OCO3HAHHBIH BBIOOp Oynyiien
poeCCUu M pean30BbIBATH
CcOOCTBEHHBIE KU3HEHHBIE IUIAHbI;
TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U
camM000pa30BaHUIO HA TPOTSHKEHUH
BCEH JKM3HHU; TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHUHU
MPaKTUYECKUX 3a/1a4
MAaTeMaTH4eCKON HAMpaBI€HHOCTH

MK 01. Boctippunumars u
(bopMynupOBaTh CYXJIEHHS B
COOTBETCTBUU C YCIOBUAMU U LEISIMU
0O11eHHUs; ICHO, TOYHO, TPAMOTHO
BBIPA)KaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U MUCHbMEHHBIX TEKCTAaX,
JlaBaTh MOSICHEHUS 110 X0y peIIeHus
3a71auyi, KOMMEHTHPOBATh
HOJIy4eHHBINH pe3ysbTart.

MK 02. B xone o6cyxaeHus
3aJaBaTh BOIPOCHI 110 CYIECTBY
00cyx/1aeMoi TeMbI, TPOOIIEMBI,
pelaeMoi 3a/1a4M, BBICKa3bIBaTh
U/ieu, HalleJIeHHbIEe Ha MMOMCK
peLIeHHs; COTIOCTABISATh CBOU
CYXJIEHHS C CYXKIECHUSIMH IPYTUX
YYaCTHHUKOB JMajora, OOHapyXUBaTh
pasyin4Me U CXOJCTBO MO3UIUI; B
KOPPEeKTHOH Gopme hopMyInpoBaTh
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HaunmenoBanue OK,
IIK coraacuo ®I'OC
CIIO

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
cornacuo ®IoC COO

HaumeHoBaHue MeTanpeaMeTHBIX
(MP)
pe3yJbTaToB
coraacuo ®I'OC COO

pa3HoIIacusi, CBOM BO3PaKECHHUSI.
MK 04. ITorHumaTs ¥ UCHIOJIB30BaTh
MPENMYIIECTBAa KOMaHIHOM U
WHIUBUAYAIBHON pabOThI TIPU
pelieHny yueOHbIX 3a/1a4;
IIPUHUMATH LIE€JIb COBMECTHOMN
JesITeTbHOCTH, TUIAHUPOBATH
OpraHu3aIuio COBMECTHON PabOTHI,
pacrpenenaTb BUasl padoT,
JIOTOBApUBATHCS, 0OCYKIATh MTPOIIECC
U pe3yabTar paboThl; 060011aTh
MHEHUS HECKOJIbKUX JIFOCH.

MK 05. YuactBOBaTh B IpyIIOBbIX
dbopmax paboThl (0OCYKIECHNUS,
00MEH MHEHUH, «KMO3TOBbIE
IITYPMBI» U UHBIE); BBITIOJHSATH CBOIO
4acTh PabOTHI M KOOPAMHUPOBATH
CBOU JICHCTBUS C JPYTUMH YICHAMU
KOMAH/Ibl; OTICHUBATh Kaue€CTBO
CBOEro BKJIaJa B 00U MPOAYKT MO
KpUTEepUsaM, cHOpMyIUPOBAHHBIM
y4aCTHUKaMU B3aMOJICHCTBHUSL.

OK 05. OcymiectBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
rocyJIapCTBEHHOM
s3e1ke Poccuiickoit
denepanuu ¢ yueTroMm
0COOEHHOCTEH
COLIMAJBEHOTO U
KYJIbTYpHOTO
KOHTEKCTa

JIP 02. ChopMupOBaHHOCTH
POCCHIICKOM IpaXKJaHCKOM
WJCHTUYHOCTHU, YBAXKEHUS K
IPOILIOMY U HACTOALIEMY
pOCCHIICKOM MaTEMaTHUKH,
EHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHHSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUHCKON
MaTeMaTHYeCKOH IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JIOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJIOTHUSX,
cdhepax IKOHOMHKH.

JIP 08. ChopMHUpOBaHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTHKH,
MOHUMAaHHUE MaTEeMAaTUYE€CKOW HayKu
Kak cepsl yenoBeyecKoit
JeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS U
3HAUUMOCTH JUISl pPa3BUTHUSA
UMBWIN3ALMU; OBJIAJCHHUE SI3bIKOM
MaTeMaTHKU U MaTeMaTUYECKOU
KYyJIbTYpOM KaK CpPeJICTBOM MO3HAHUS
MHpPa; TOTOBHOCTb OCYIIECTBIISATh
MPOEKTHYIO U UCCIIEI0BATEIbCKYIO

MII 02. BocnpuHumars,
dbopMyIHpoBaTh M MPEOOPa30BHIBATH
CYXICHHUS: YTBEPIUTEIbHbBIE U
OTpULATeNIbHbIE, SMHUYHBIE,
YacTHbIE U 00I1IKe; YCIOBHBIE.

MII 04. JlenaTh BBIBOJEBI C
MCIO0JIb30BAHNEM 3aKOHOB JIOTUKH,
NENYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIIOUEHUH, YMO3AKIIOUECHHH 110
AHAJIOTHH
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HaunmenoBanue OK,
IIK coraacuo ®I'OC
CIIO

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
cornacuo ®IoC COO

HaumeHoBaHue MeTanpeaMeTHBIX
(MP)
pe3yJbTaToB
corjiacao ®I'OC COO

JEeATEIbHOCTh UHAVBUYaJIbHO U B
rpymnme

OK 06. ITposiBisATH
I'PaKIaHCKO-
MIaTPUOTHYECKYIO
MTO3UIIUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE
Ha OCHOBE
TPaIULMOHHBIX
POCCUHCKHUX JYXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM
YHUCJIE C YYETOM
rapMOHM3aLUN
MEKHAIIMOHAJIBHBIX U
MEKPEITUTHO3HBIX
OTHOIIICHHUH,
MIPUMEHSATH CTAHIAPTHI
AHTUKOPPYILMOHHOTO
MIOBEACHHUS

JIP 02. CdopMUpPOBaHHOCTH
POCCUNCKON I'PAKIaHCKON
UJCHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY U HaCTOALIEMY
POCCHIICKOM MaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHHSIM POCCHHCKUX
MaTEMAaTUKOB U POCCUKCKOM
MaTeMaTH4YeCKON MIKOJIbI, K
HCMOJIb30BAHUIO ATUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJIOTHUSX,
chepax IKOHOMUKH.

JIP 03. Oco3Hanue 1yXOBHBIX
LIEHHOCTEN POCCHICKOTO HapO/a;
c(OpMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MMOBEICHHUS,
CBSI3aHHOT'O C IPAKTHUYECKUM
MIPUMEHEHHUEM JIOCTHXKEHUIN HAYKH U
JESATEIbHOCTBIO YUEHOTO; OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO.

JIP 04. Dcrernueckoe OTHOLIEHHUE K
MHpY, BKJIIOYasl ICTETUKY
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEUICHUI,
paccyXJIeHU; BOCHPUUMYUBOCTb K
MaTE€MaTUYECKUM acleKTaM
pa3JIMYHBIX BUJIOB HCKYCCTBA

OK 07. ConericTBOBaThL
COXpaHEHUIO
OKpPY’KaloIlel Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
H3MEHEHUHN KIUMaTa,
TIPUHIIUATIBI
OepeXIMBOTO
MIPOU3BO/ICTBA,
3pPEeKTUBHO
JIIECTBOBATh B
Ype3BbIYATHBIX
CUTYaLMIX

JIP 07. ChopmMHupOBaHHOCTH
9KOJIOTMYECKOM KYJIbTYPBI,
IIOHMMAHHE BIUSHUS COLMAJIBHO-
9KOHOMMUECKHUX IIPOLIECCOB Ha
COCTOSIHUE NPUPOJHON U COLMAIBHON
Cpezbl, 0CO3HaHUE II100aTbHOTO
XapakTepa 3K0JIOIMYECKUX MpooieM;
OpHEHTAIMs Ha TPUMEHEHHE
MaTEMaTHUYECKUX 3HAHUM JUIs
peleHus 3a/1a4 B 00J1acTH
OKpPYKaIOILEN Cpe/ipl, IJIaHUPOBAHUE
IIOCTYIKOB ¥ OLIEHKU UX BO3MOXKHBIX
MOCJIEICTBUH IS OKPYXKAIOLIEen
Cpelbl.

MII 12. BoeiOupats uHGOpMAIIHIO U3
UCTOYHUKOB Pa3JIMYHBIX THUIIOB,
aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh
U UHTEPIPETUPOBATH HH(DOPMAIHIO
pa3JInYHBIX BUIOB U GopM
NpeCTaBICHUS

OK 08. Ucnonws3oBath
cpeacTBa GU3NIECKOM
KYJBTYPBI JIJIS
COXpaHEHUS U
YKpETUJICHHsI 3J0POBBS B

JIP 05. ChopMHUPOBaHHOCTh YMEHHS
NPUMEHSATh MaTeMaTHUECKHE 3HAHUS
B MHTEpEcax 3/I0pOBOTO U
6e30macHoro oopasa >KM3HH,
OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
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HaunmenoBanue OK,

HaumeHoBaHHe JUYHOCTHBIX

HaunmenoBaHnmue MeETalpeaAMETHBIX

MK coraacuo ®I'OC pe3yabTatos (JIP) (MP)
C1io cornacuo ®IoC COO pe3yJbTaToB
coraacuo PIoC COO
pouecce 3/10pPOBBIO (3I0pOBOE MTUTAHUE,
npoheccHoHaTbHON cOaaHCUPOBAHHBIN PEXUM 3aHITUN
NESITEIbHOCTH U ¥ OT/IbIXa, peryisipHas pu3nvecKas
MoAJIepKaHus aKTHUBHOCTH); (PU3HUECKOTO
HEOO0XOIMMOTO YPOBHSI | COBEPIIEHCTBOBAHUS, IIPH 3aHATHUSIX
¢buzngeckoi CIIOPTUBHO-03/I0POBUTEIILHON
MIOATOTOBJIEHHOCTH JESITENIbHOCTBIO
OK 09. Tlons3oBatbest | JIP 06. 'oToBHOCTSH K Tpyny, MII 11. BpisBasts nepuuut
npodeccruoHalIbHON OCO3HaHHE LIEHHOCTHU TPY10JII00uS; uH(pOpPMaLINH, TaHHBIX,

JOKYMEHTalMen Ha
roCyJIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

MHTEPEC K pa3Iu4HbIM chepam
npohecCuoHANBHOM IeATeTFHOCTH,
CBSI3aHHBIM C MAaTEMaTUKOM U €€
MPUIIOKEHUSIMU, YMEHHE COBEPILAThH
OCO3HaHHBIN BbIOOp OynyIen
npoeccuu U peain30BhIBATh
COOCTBEHHBIC KI3HCHHBIC TUIAHBL;
TOTOBHOCTb U CITOCOOHOCTH K
MaTeMaTH4eCKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH
BCEH KM3HU, TOTOBHOCTB K
AKTUBHOMY YYacCTHIO B PELLICHUU
MPaKTUYECKUX 3a7a4
MaTeMaTH4eCKON HanpaBlIeHHOCTH

HEOOXOIUMBIX JIJIs1 OTBETA Ha BOIIPOC
U JJIS peLeHus 3aa4u.

MII 12. BriOupath nHpopmMaiuio us3
VCTOYHUKOB PA3JINYHBIX THUIIOB,
aHAJIN3UPOBAThH, CHCTEMATU3UPOBAThH
Y UHTEPIIPETUPOBaTh HH(OPMALIHIO
pa3IMYHbIX BUJOB U (hopM
MpeJICTaBICHUS

MII 13. CrpykTypupoBath
uH(pOpPMaLIHIO, TPEJICTABIATH €€ B
pasIuYHBIX hopmax,
WUTIOCTPUPOBATH rpaduuecKu

MII 14. OnenuBaTth HAIEKHOCTE
nH(GOpPMALIUU IO CAMOCTOSTEIHHO
c(hOpMyITHPOBAaHHBIM KPUTEPHUSIM.
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IIpunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBarebHbIX pe3yabTaToB PI'OC COO (mpeamMeTHBIX) ¢
o0pasoBareabHbIMH pe3dyabTatamu ®I'OC CITIO
(mpodeccuoHallbHO-OPUEHTUPOBAHHAS B3aUMOCBS3b 0011€00pa30BaTEIBLHOTO
npeaMmeTa ¢ npodeccueii)

HaumeHoBaHue
o0menpogeccuoHAIbHBIX
AUCHMILINH €
o0pa3oBaTebHBIMH
pe3yJibTaTaMu,
HMEIIHUMH B3aUMOCBSI3b
¢ npeamernsiMu OP

HaumenoBanue
npogdeccuoHAIbHBIX
moayJieit (MAK) ¢
o0pa3oBaTe/ibHbIMH
pe3yJabTaramm,
HMEIIUMU
B3aHMOCBSI3b C
npeaMmerasivu OP

HaumMmeHnoBaHue
npeIMeTHBIX
pe3yiabtatoB ®T'OC
COO, umerommx
B3anMocBa3b ¢ OP
drocC C1io

HaumeHoBanue
pa3aesioB/TeM U
paboueii nporpamme
Mo npeaMeTy

OIT 01. «OcHoBBI MJIK. 01.02 ITP 10. OnepupoBath | «JlekapTOBBI
HMHXEHEePHOU rpauxm» «TexHonorus MOHSITHSIMH: TOYKa, KOOPJIUHATHI U
YMers: MIPOU3BO/ICTBA npsMasd, IIJIOCKOCTb. | BEKTOPHI B
- BBIIIOJIHATH KOMIUJIEKCHBIE | CBAPHBIX IIprMeHSATh aKCHOMBI | IpOCTPAHCTBEN
YEPTEKHU FT€OMETPUUECKUX | KOHCTPYKLUI» CTEPEOMCTPHUH H «MHOTrOrpaHHUKH.
TeJ ¥ MMPOCKIIMH TOYCK; YMeTh: BBIUUCIIATE CJICICTBHA U3 HUX O0BeMBI
- UUTATh YEPTEKH, reOMETPUYECKHUE TIpH peIICHAN MHOTOTPaHHHKOB
TEXHOJIOTMUECKHE CXEMBI. | BEIMYHMHBI (JTHHA, FCOMCTPHICCKUX «Tena Bparenus.
3HaTh: yTOJ1, TJI0IIab, 3ajad. OO0OBEMEI U
- TEOMETPUIECKHUE 00bEM), UCIIOJIB3YS Onepup OBa.TB MMOBEPXHOCTH TEI
MTOCTPOCHHUS. W3y4eHHbIE (GOPMYII b TOHATHAMH. BpAaIllCHUAY,
napauieIbHOCTh U
U METO/IBL. «[lepneHTUKYISIPHOCTH
NEePIEeHIUKYISIPHOCTD
3HatTh: GopMyIIbI MPSIMBIX U
PSIMBIX U .
BBIYHCIICHUS IOCKOCTEIL IJIOCKOCTE»
MaTeMaTHYECKUX Kitaccubuimposars
BEJIMYHH. B3ANMHO®
pacnosoxeHue
PSIMBIX U
IJIOCKOCTEN B
MPOCTPAHCTBE.
[P 11. OnepupoBatb
MOHSITUSIMHU:
JBYIPaHHbIA  YroJI,
rpaHU  JABYTPAHHOTO
yria, pebpo
IBYTPAHHOTO  YIJIa;
JIMHENHBIN yroi
JIBYTPAHHOTO  YIJIa;
rpaaycHas Mepa
JIBYTPAHHOTO yTJIa.
OnepupoBaTh
MOHSITHSIMHU:
MHOTOTpaHHUK,
BBIITYKJIBIA u
HEBBIITYKJIbIN
MHOTOTPaHHUK,
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AJIEMEHTBI
MHOTOTpaHHUKA,
IIPaBUJIbHBIN
MHOTOTpaHHUK.
PacnosnaBats
OCHOBHbIE BUJIBI
MHOTOTPaHHUKOB
(nupamuga; mNpu3Ma,
IIPSIMOYTOJIBHBIN
napasuleJenumner,
KyO0).
Knaccudumuposats
MHOTOTpaHHUKH,
BbIOMpas OCHOBAHHUS
Ui Kinaccudukanuu
(BBIMTyKJIBIE u
HEBBIMYKJIbIE
MHOTOTpaHHUKU;
IIPaBUJIbHBIE
MHOTOTPaHHUKU;
psiMble U HAKJIOHHBIE
TIPU3MBEI,
napauieJIeTuIe bl ).
OnepupoBarb
HOHATUSAMU: CEKyIIast
IUIOCKOCTb, CEUEHHE
MHOT'OI'PaHHHKOB.
OOBSACHATD
IPUHIUIIBI
MOCTPOEHUS CEUCHUH,
UCTIOJIb3YS METO[
CJICZIOB.

CTpouTh ceyeHus
MHOTI'OI'PaHHHKOB
METOJIOM CJIE/I0B,
BBINOJIHATh
(BBIHOCHBIE) TUIOCKHE
YepTeKU U3
PHUCYHKOB IPOCTBIX
00BEMHBIX GUTYD:
BUJ CBEPXY, COOKY,
CHM3Y.

[P 13. OnepupoBarb
HOHITHUSIMHU:
CUMMETPHS B
IIPOCTPAHCTBE;
LIEHTD, 0Ch u
IUIOCKOCTh
CUMMETPHUH;  LIEHTD,
OCb U  IUIOCKOCTb
CUMMETPHUH (QUTYPHI.

H3Bnekars,
npeoOpa3oBbIBaTh U
UHTEPIPETHPOBATH
UHpOpMaLIUIO 0
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MPOCTPAHCTBEHHBIX
FeOMETPUUECKHUX
¢urypax,
MPE/ICTABICHHYI0 Ha
yepTexax u
pHUCYHKaX.
[IpumensTs
reOMETPUUECKHUE
(baxThI 1715 pereHus
CTEPEOMETPUUECKHUX
3azad,
MIPEANOJIararnux
HECKOJIBKO I1aroB
pelieHus, ecim
YCIIOBHSI TPUMEHEHUS
3aJ]aHbl B IBHOU
dbopme.

[1P 15. OnepupoBats
MOHSTUSIMU:
MATUHIpUYECKast
MTOBEPXHOCTb,
oOpazyromue
HWIAHAPUYECKON
MMOBEPXHOCTH,
LUIHHID;
KOHUYecKast
MOBEPXHOCTb,
oOpazyromue
KOHMYECKOU
MOBEPXHOCTHU, KOHYC;
chepuyeckas
MOBEPXHOCTb.
Pacno3naBats Tena
BpalleHus (IUIMHIp,
KOHYC, cepa u map).
OOBACHATD CIIOCOOBI
MOJIy4YEHUS Tell
BpaIllCHHUS.
Knaccudumnuposats
B3alMHOE
pacmosoKeHue
cdepbl U MIOCKOCTH.
OnepupoBatb
MOHSATUSMU:
1apOBOM CErMEHT,
OCHOBAHUE CETMEHTA,
BBICOTA CETMEHTA;
LIapOBOM CJIOH,
OCHOBAHUE I11apOBOTO
CJ10s1, BBICOTA
1apOBOTO CJIOS;
LIapOBOM CEKTOP.
Boruncnsats 00bEMBI
U TUIOLIAN
MOBEPXHOCTEN T
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BpaIllCHUS,
TEOMETPUYCCKUX TETl
C IPUMEHEHUEM
dbopmyi.

ITP 16. Onepuposarb
HOHSATHUSIMH:
MHOTOIPaHHHK,
BIMUCaHHBIN B chepy u
OIIMCAaHHBIM  OKOJIO
cdepsr; cepa,
BITHCAHHAs B
MHOTOTPAaHHHK  HJIH
TEJIO BPAIICHUSI.

Brraucnaro
COOTHOIIIEHUS MEXIY
TUIOIIAIIMH
MTOBEPXHOCTEN u

00bEMaMu TT0TI00HBIX
Te.

N3obpaxats
u3ydaeMble  (Urypbl
OT DPpYyKH U ¢
MIPUMCHEHHEM
MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.
BeInonHATh
(BBIHOCHBIC) TIJIOCKHE
YepTEekH U3 PUCYHKOB
MPOCTBIX  OOBEMHBIX
buryp: BHUI CBEpXY,
COOKY, CHU3Y;
CTPOUTH CEUYECHUS Tel
BpalllCHHUS.
N3Biekars,
UHTEPIIPETUPOBATH U
peoOpa3oBbIBAThH
nHpopMaIrIo 0
MPOCTPAHCTBEHHBIX
FEOMETPUYECKUX
durypax,
MPEJICTABICHHYIO Ha
yeprexax u
pPHUCYHKaX.
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