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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma yue6HOro mpeamera OVYII.04 Martematuka paszpaboTaHa Ha
OCHOBE:

- (enepanbHOr0 TroOCyJapCTBEHHOTO 00pa3oBaTEIBLHOTO  CTaHJApTa
cpeanero oomiero oobpazoanus (nanee — PI'OC COO);

- IIPUMEPHON OCHOBHOM 00pa3oBaTEIbHOM MPOrpamMMbl CPEIHET0 OOIIEro
obpazoBanus (nanee — [IOOIT COO);

- (pemepasibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHAPTa CPEAHETO
npodeccuonansHoro obpazoBanus (gamee — PI'OC CIIO) mo mnpodeccun
15.01.37 Cnecapb-HallaquuK KOHTPOJIBHO-U3MEPUTEIBHBIX MPUOOPOB H
aBTOMATHUKH;

- TOpUMEpHOM pabouell NporpaMMbl 00IIE00PA30BATENBHON yUEeOHOM
JUCIUTUTIHBI «Marematuka TEXHOJIOTUYECKOTO npoduist (nuist
podecCHOHANIBHBIX 00pa30BaTEIbHBIX OPTaHU3AINN );

- yuebHoro mmiaHa 1o npodeccun 15.01.37 Cnecapb-Hamaguuk
KOHTPOJIbHO-U3MEPUTENIBHBIX TPUOOPOB U ABTOMATHUKH,

- paboueil mporpammbl BocnuTanus mo mpodeccun 15.01.37 Cnecaps-
HaJIa4YMK KOHTPOJIbHO-U3MEPUTEIILHBIX MPUOOPOB U aBTOMATHKHU.

[Iporpamma yuebnoro mpeamera OVIIL.04 Marematuka pazpaboTaHa B
cootBercTBUM ¢  KoHuenmmeil  mnpenomaBaHusi — 001eoOpa3oBaTebHbBIX
JUCHUIUIMH C YY4E€TOM MpO(EeCCHOHATLHON HANpaBICHHOCTH IPOrpamMmm
CpeaHero mpodecCuoHaIbHOTO 00pa30BaHUs, peaiu3yeMbIX Ha 0a3e OCHOBHOIO
oOmero oOpa3oBaHUs, YTBEPKIECHHOM pacnopsbkeHneM MUHHCTEpCTBA
npocsenieHust Poccutickonn ®@enepannn ot 30.04.2021 Ne P-98, na ocHOBaHumn
nucbMa JlemaprtameHTa TOCYAapCTBEHHOW TMOJUTHUKA B cdepe CpEeaHero
npodecCHOHaNbHOTO ~ 00pa3oBaHUsi W MPOGECCHOHAIBHOTO  OO0yUYeHHUS
MunnctepctBa npocsemenus: Poccuiickoin ®@enepannu ot 30.08.2021 Ne 05-
1136 «O HanpaBiieHUU METOAMK MPETOaBAHUS.

Conepxxanue paboueit mporpammbel mo npeamery OVII.04 Maremarnka
pa3paboTaHO HA OCHOBE:

- CUHXpOHM3anuu oOpazoBaTenbHBIX pe3ynbraroB  OI'OC  COO
(MMuHOCTHBIX, mpeaMeTHbiX, MeranpeametHsix) 1 ®I'OC CIIO (OK, IIK) ¢
y4eTOM MPOQUIbHON HAMIPaBIEHHOCTH CIIEHUAIbHOCTH;

- WHTErpaluu U MPEEeMCTBEHHOCTH cojepkanus mo mpeamery OVIL.04
MartemMaTtika ® COACp)KaHHWS YYCOHBIX JWCIMIUIMH, MPOQECCHOHATBHBIX
moxyiieir ®I'OC CIIO.

1.1. MecTto Yy4eOHOro TipeAMeTa B CTPYKTYpe OCHOBHOM
0o0pa3oBaTeIbHOM NMPOrPAMMBI:

VYueOusiit npeamer OYII.04 Marematuka u3yyaeTcsi B 0011e00pa3oBaTeIbHOM
[IMKJIE OCHOBHOW 00pa30oBaTeNIbHOI MpOrpamMmbl CpeIHEro MpodeCcCUOHAIBHOTO
obpasoBanus (nanee — OOII CITIO) mo mpodeccun 15.01.37 Cnecapb-Hagaaduk
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KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB M aBTOMATUKH, Ha 0aze OCHOBHOTO
00111ero o0pa3oBaHus ¢ MOJIYyUYCHHEM CPEIHET0 0011ero oopa3oBaHus.

Ha usyuyenue npenmera OVYIL.04 Marematuka no mnpodeccun 15.01.37
Crnecapb-HAJIATYUK KOHTPOJIbHO-U3MEPUTENbHBIX MPUOOPOB M ABTOMATHUKH,
OTBOJUTCA 254 yaca B COOTBETCTBUM C YYEOHBIM IUIAHOM IO Tpodeccuut
15.01.37 Crnecapp-HajJaguuK KOHTPOJBHO-U3MEPUTEIBbHBIX IMPUOOPOB U
aBTOMAaTHKHU.

B mporpamme TeopeTHYECKHE CBENEHHUS MOMOJHSIOTCA MPAKTHUECKUMU
3aHIATHSMH B COOTBETCTBMU C Y4eOHBIM TutaHoM To mpodeccum 15.01.37
Crnecapb-Hala UMK KOHTPOJIBHO-U3MEPHUTEIBHBIX TNPUOOPOB M aBTOMATHKH.
[IporpamMma COOEPKUT TEMATUYECKUM IUIAH, OTPAKAIOIIMN KOJIUYECTBO 4YACOB,
BBIJICISIEMOE HAa W3Y4YEHHE pa3fenoB M TeM B pamkax npeamera OVIIL.04
Maremaruka.

Kontpons kadectBa ocBoeHus npeamera OVYIL.04 Maremaruka
IPOBOAUTCSA B MIPOLIECCE TEKYLIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTALUU.

Texymuii KOHTpOJIb TPOBOJAUTCA B TIpelenax y4eOHOro BpEMEHH,
OTBEJICHHOI'O Ha TMpPEIMET, KaK TPaJAUIMOHHBIMU, TaK W WHHOBAIMOHHBIMU
METO/IaMH, BKJIIOYasi KOMIIBIOTEPHOE TeCTHpOBaHUE. Pe3ynbTaThl KOHTPOJIS
YUUTBIBAIOTCS TIPU MOJBEICHUU UTOTOB IO MPEIMETY.

[IpomexxyTouHas arrecTanus MNPOBOAUTCA B (opMe MNUCHMEHHOMN
9K3aMEHAIMOHHON PaOOTHI IO UTOTAM M3yYEHUS TIpeMeETa.

1.2 lesan 1 3a1a4u Y4eOHOT0 TIpeaMeTa

Peanuzauuss nporpammel yuyeOoHoro npeamera OVYIL.04 Marematuka B
ctpykrype OOII CITIO HanpaBneHa Ha JOCTUKEHUE LIEJH TO:

- ocBoeHUI0 oOpazoBarenbHbIX pe3ynbTaToB @I'OC COO: IUYHOCTHBIC
(JIP), meranpeametnsie (MP), npeameTHbie 6a30BOro u yriayOJeHHOTO YPOBHS
(ITP6 u ITPy),

- MOJATOTOBKE OOYYAIOIMIMXCS K OCBOCHHUIO OOIMMX W MPOGeCcCHOHATHHBIX
komrierennuii (nanee — OK, I1K) B coorBercTBun ¢ ®I'OC CIIO no mpodeccun
15.01.37 Cnecapb-HalaguuK KOHTPOJIbHO-U3MEPUTEIBHBIX TMPUOOPOB U
aBTOMATHKHU.

B cootBercTBun ¢ IIOOII COO conepkanue nmporpamMmbl HaIlpaBJIEHO Ha
JTOCTHKEHHE CIEAYIOIINX 3a]1ay:

- MPEAOCTaBIATh KAKIOMY OO0yYarolmeMycsi BO3MOXKHOCTb JOCTHKEHHSI
YPOBHSI MAaTEMAaTUYECKUX 3HAHUM, HEOOXOIUMOTO ISl JajdbHEUIel yCTeTHOMI
’KM3HH B OOIIECTBE;

- obecnieunBaTh  HEOOXOJMMOE CTpPaHE  YHWCIO  BBIMYCKHHUKOB,
MaTeMaTU4yecKass TMOATOTOBKAa KOTOPBIX JIOCTaTOYHA JJIsl  MPOAOJIKEHUS
oOpa30BaHUs B Pa3IMYHBIX HANIPABJICHUSIX U IS MPAKTHUECKOU JEATETHHOCTH,
BKJIIOYAs TIPETIOJJaBaHNE MATEMATHKH, MaTEMAaTUYECKUE UCCIICOBaHUs, PaboTy
B c(hepe nHDOPMAITMOHHBIX TEXHOJIOTUH U JIP.;



- B HEOOXOAMMOCTH NPEIyCMOTPETh TMOATOTOBKY OOYYaromMXCs B
COOTBETCTBUM C MX 3ampocaMM K YpPOBHIO TIOJFOTOBKH B  cepe
MaTEeMaTUYeCKOro 00pa3oBaHUsl.

B npomnecce ocBoenus npeamera OVYIL.04 Marematuka y oOydarouuxcs
1eJIeHanpaBIeHHO (OPMHUPYIOTCS YHUBEpCaAIbHbIE yueOHbIE AeUCTBUS (Hayee —
YY), Bkimouas ¢GopMHUpOBaHUE KOMIETEHIMH B o0jgacTu  y4eOHO-
HCCIIEIOBATENbCKOM M MPOEKTHOM IEATENbHOCTH, KOTOPHIE B CBOIO OYEpPENb
00ecrneunBaloT MPEEeMCTBEHHOCTh (popMupoBanus oommx kommnereHuun @I'OC
CIIO.

®opmupoBanne  YYJ[  opueHTHpOBaHO Ha  MPOQecCHOHATbHOE
caMOONpe/eIeHne 00yJaroINXCs, pa3BUTHE 0a30BbIX YNPABICHUECKUX YMEHHI
0 TJIAHUPOBAHUIO U MIPOSKTUPOBAHUIO CBOETO MPO(PECCUOHANBHOTO OYAYIIETO.

1.3 O0mas xapakTepuCcTHKA y4eOHOr0 nmpeaMera

Vueonsii npeamer OVYIL.04 Marematuka sBiseTcss 00sg3aTEIbHOU
4acThl0  0OIE00pa30BaTEIbHOIO  IMKJIA  OCHOBHOM  00Opa30oBaTelIbHOM
nporpammbel B cootBercTBHM ¢ DPI'OC mo mnpodeccun 15.01.37 Cruecapsb-
HaJa YUK KOHTPOJIbHO-U3MEPUTEILHBIX MPUOOPOB U aBTOMATHKHU.

[Ipeamer OYII.04 MaTtemaTuka u3yyaercs Ha yriiyOJIeHHOM YpPOBHE.

[Ipeamer OVIL.04 MaremaTtika UMEET MEXIUCUUIUTMHAPHYIO CBS3b C
npeaMeramu  obmieoopazoBarenpHoro I1ukina OVYIL.09 ®usuka, OVYIL. 05
Nudopmatuka, n aucturummHamu obuienpodeccuonanbHoro mukiaa OIT. 02
Martepuanosenenue, OIL.05. Texnuka BBIMOJTHEHHUS CIJIECApHBIX pPadOT, a
TaKXXe C MEXIUCIUIUIMHAPHBIME Kypcamu (nanee — MJIK) npodeccronansnoro
nukia: MJIK.01.01. KonTponbHO-U3MepUTENbHBIE TPUOOPHI U AJIEKTPUUECKHE
cxeMbl pa3nmnuHbiX cucteM aptomatukn MJIK.01.02. MoHTax cucrem
aBpToMaTu3anuu npodeccuoHadbHbiMU MoayiasimMu (nanee — I[IM): TIM.O1
BreimonHeHne  MOHTaxka  KOHTPOJBHO-U3MEPUTEIBHBIX  MPUOOPOB U
ANEKTPUYECKUX cxeM cucreM aBtomatuku, [IM 02. Benenne nHanagkw,
IOCTUPOBKH M C/1aya B 3KCIUTYaTalUI0 KOHTPOJIbHO-U3MEPUTENbHBIX TPUOOPOB U
ANEKTpUYECKUX cxeM cucteM apromatuku [IM 03. Benenue TeXHHMUECKOTO
OoOCIy’KMBaHMS, OJKCIUIyaTallid M PEMOHTAa KOHTPOJIbHO-U3MEPHUTEIbHBIX
pUOOPOB U PIEKTPUUECKUX CXEM CHUCTEM aBTOMATUKH.

IIpenmer OVIL.04 Maremarnka MMeEET MEXIUCLUIUIMHAPHYIO CBA3b C
yuebnoit  guctmmumHoM  CI.08  OOmme  kommereHmyd — mpodecCHoHaa
001Ienpo¢eCcCHOHATLHOTO IMKIIA B YaCTH Pa3BUTHSI MaTEMaTHUECKON, (PMHAHCOBOMH,
YUTATEIILCKON TPaMOTHOCTH, a TaKkke (POPMHUPOBAHUSI OOIIIMX KOMIIETEHITUHN B chepe
paboThI ¢ MHGOPMAIIKEH, CAMOOPTAaHU3AITUH U CAMOYTIPABJICHHSI, KOMMYHUKAITUH.

ConepxaHue TIpeMeTa HalpaBIEHO HA  JOCTIDKEHHE JIMYHOCTHBIX,

METanpeAMETHBIX U TPEIMETHBIX PE3YJIbTaTOB OOYYEHUS, PErJIAMEHTUPOBAHHBIX
dI'OC COO.



B npoduibHyI0 COCTaBISAIOUIYIO MO MPEAMETY BXOIHUT MPOPECCHOHATBHO
OPHEHTHPOBAHHOE  COZECp)KaHWe, HeoOXoauMoe s (QOPMUPOBaHHUA Y
00y4YaroImMXcst 001X U MPOPECCUOHATBHBIX KOMIIETEHITUH.

B wmensx mnoaroroBku oOydamommxcs K Oyaymied mnpodeccruoHambHOM
NesATeIbHOCTH MpU n3ydeHuu yueonoro npeamera OYI1.04 MatemaTtuka ocoboe
BHUMAHUE YAEISAETCA:

- (QopMUpOBaHUIO TPEACTABICHHUS O COIMAIbHBIX, KYJbTYPHBIX H
UCTOPUYECKHX (PaKTOpax CTAHOBJICHUS MaTEMaTHKU;

- (QOpMHUPOBAHUIO  OCHOB  JIOTHUECKOTO,  QJITOPUTMHYECKOTO U
MaTeMaTHYECKOTO MBIIIJICHNUS;

- (GbOpMUPOBAHUIO YMEHHUS TPUMEHATH MOJYyYEHHBIC 3HAHUS TPHU
peIIeHNH Pa3InYHbIX 3a/1a4, B TOM YHCIIE MPOPECCHOHANBHBIX;

- (OpMHUpPOBaHUIO MPEJACTAaBIEHUS O MaTEMaTWKe KaK 4YacTH
OO0II1eUEeI0BEYECKON KYJIbTYpbl, YHUBEPCAJIbHOM S3bIKE HAYKH, MO3BOJISIOLIEM
ONMCHIBATh U U3y4YaTh PEAIbHBIE ITPOLECCHI U SIBJICHUS.

B mporpamme mo mpenmery OVIIL.04 Marematuka, peanuzyemoil mnpu
noAroToBke odydaronmxcs 1o mnpodeccun  15.01.37  Crecapb-Hamaauuk
KOHTPOJIbHO-U3MEPUTENbHBIX ~ MPUOOPOB W aBTOMATUKH,  IPOQHUIBHO-
OPUEHTUPOBAHHOE CONEPIKAHUE HAXOAUT OTPAKEHUE B TEMAX

1. Paznmen 1. AnreOpa u Hauasna aHaiIM3a

- rema 1.1 [loBTOpeHne Kypca MaTeEMaTUKX OCHOBHOM IIKOJIBI

2. Paznen 2. IIpssMble ¥ TIJIOCKOCTH B POCTPAHCTBE

- teMa 2.1 [IpsiMbIe ¥ IITIOCKOCTH B TPOCTPAHCTBE

1.4. Ilnanupyemblie pe3yabTaThl 0CBOCHHS Y4e0OHOI0 MpeaMeTa

B pamkax mnporpammbl yueOHoro mpeamera OVIL.04 Maremaruka
OOyYarOIIMMHUCSI OCBAaWBAIOTCS JTUYHOCTHBIE, METANPEIMETHBIE W TPEAMETHBIC
pe3yabTatel B cooTBeTcTBUU C TpeboBanusiMu PI'OC cpennero ooiero
oOpazoBanus: nuuyHoctHbie (JIP), merampeamernsie (MP), mpeamerHbie mis
6azoBoro (I1P6) u yrmybnennoro yposHus uzydenus (I1Py):

Koapl HJIaHI/IpyeMbIe pe3yjbTaTbl 0OCBOCHUA TUCHUIIJIMHBI BKJIKYAK0T

JIP 05

c(OpMHUPOBAHHOCTh OCHOB CAaMOPa3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUU C
00I11€YeTIOBEYECKMMH I[IEHHOCTSIMH U HJA€alaMU TPa)XJIaHCKOro OOIEecCTBa;
TOTOBHOCTh M CITIOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPUYECKON U OTBETCTBEHHOM
JEeSATEIbHOCTH;

JIP 06

TOJIEPAHTHOE CO3HAHHME W TMOBEJCHHUE B MOJIMKYJIHTYPHOM MHpE, TOTOBHOCTh U
CIIOCOOHOCTh BECTH JUANOT C JPYTMMH JIOJAbMH, JOCTUTaTh B HEM
B3aMMOTIOHMMAHUsS, HAXOJIUTh OOIME IeTd W COTPYAHUYATh JJIs UX
JOCTUXKEHHS, CIOCOOHOCTh  MPOTHBOCTOSTH  MJICONIOTHH  IKCTPEMHU3MA,
HallMOHATN3Ma, KCeHO(POOUH, TUCKPUMHUHAIIUH 10 COIIMATBHBIM, PETUTUO3HBIM,
pacoBbIM, HAIIMOHAJIBHBIM IIPU3HAKaM M JPYTUM HETATHBHBIM COLUAIBHBIM
SIBIICHUSIM,

JIP 07

HaBBIKM COTPYAHHUYECTBA CO CBEPCTHHKAMH, JETbMHU MIIAJIIETO BO3pacTa,
B3pOCJIBIMH B  00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJIE3HOH, ydeOHo-
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HCCIIE0BATENIbCKOM, MPOSKTHON M APYTUX BUJIAX NCSITCIBHOCTH;

JIP 08

HPABCTBEHHOE CO3HAHUE U MOBEICHNUE HA OCHOBE YCBOCHHS OOIICUEIIOBEYECKUX
IICHHOCTEH;

JIP 09

TOTOBHOCTh M CIIOCOOHOCTH K O0pa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha TIPOTSHKCHUHM BCEH JKHM3HU; CO3HATENILHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEUTHOW MpodecCHOHATLHON U OOIIEeCTBEHHOM
JIeATEIbHOCTH;

JIP 10

9CTCTUYCCKOC OTHOUICHHUC K MHPY, BKJIIO4YasA I3CTCTHUKY GBITa, HAay4YHOIO U
TCXHUYCCKOI'O TBOPUYCCTBA, CIIOPTA, O6IJ.[CCTB€HHBIX OTHOMGHHﬁ;

JIP 13

OCO3HAHHBIM BBIOOP Oynymiell mpodeccurn W BO3MOXKHOCTEH peamu3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIICHHWE K TNPOQEeCcCHOHATBHOM
ACATCIIbHOCTU KaK BO3MOKHOCTHU Y4YaCTHA B pCHICHUUN JIMYHBIX, O6H.I€CTBCHHLIX,
rOCYJJapCTBEHHBIX, OOIIECHAIIMOHAIBHBIX MTPOOIIEM.

JInuHOCTHBIE pe3yJIbTaThl peaju3anuu nporpammsel Bocnutanus (JIPBP)

JIPBP 4.2

Crpemsamuiics K (QOPMHUpPOBAHHIO B CETEBOM Cpele JIMYHOCTHO |
poecCHOHAbHOTO KOHCTPYKTHUBHOTO «IIM(PPOBOTO CIEAa

JIP BP15

Crpemsuuiics K CaMOpa3BUTHUIO u CaMOCOBEPILIEHCTBOBAHMUIO,
MOTHUBHUPOBAaHHBIH K OOyYeHHUIO, K CONMaIbHOH © TPOQecCHOHATBHOMI
MOOUIIFPHOCTH Ha OCHOBE BBICTPAMBAHUS JKU3HEHHONH U TPO(decCHOHATHHOU
TPaeKTOpUHU.

JIeMOHCTpUPYIOIIUK  UHTEpeC M  CTpemiieHne K  MOpodecCHOHaIbHOU
NESITEIbBHOCTH B COOTBETCTBUHM C TPEOOBAHMSIMH COLMAIBHO-DPKOHOMUYECKOTO
pasButus Camapckoii ob6nacTu.

JIP BP16

Crpemsmuiics K pe3yJbTaTUBHOCTH  Ha  OJMMIMANaX, KOHKypcax
npodeccHoHalbHOTO  MacTepcTBa pa3jIMYHOTO ypoBHS (B TOM  UHCIe
WorldSkills).

MetanpenmerHsie pe3yabTarsl (MP)

MP 01

YMEHHUE CaMOCTOATEIIBHO OIPEAEIIATh LEIN AEATEIbHOCTH U COCTABIIATH IIIaHbI
NEATEIbHOCTH;  CaMOCTOSTENIIBHO  OCYILUECTBJIATb,  KOHTPOJIUPOBATbH U
KOPPEKTHUPOBATh JEATEIBbHOCTh; HMCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS
JNOCTW)KEHMSI IIOCTABICHHBIX LEIEH U pealu3aluy IUIAHOB JEATEIbHOCTH;
BBIOMpATh YCHENIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUIX;

MP 02

yMEHHE TPOJYKTMBHO OOIIAThCS M  B3aUMOJEMCTBOBaTb B  Ipoliecce
COBMECTHON J€SATENbHOCTH, YYMUTHIBATh MO3ULUU JPYTHX YYaCTHUKOB
JesITeIbHOCTH, 3P PEKTUBHO pa3zpeniaTb KOHQIUKTHI,

MP 03

BJIaJICHUE HABbIKAMHM  I103HABATEIbHOM, Yy4eOHO-UCCIENOBATEILCKOM U
MIPOEKTHOM JesTeNbHOCTH, HAaBBIKAMU pa3pelleHus MpobiIeM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITCJ'IBHOMy HOI/ICKy MECTOA0B pCHIGHI/IfI HpaKTI/ILIeCKI/IX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB MTO3HAHMUS;

MP 04

TOTOBHOCTh M  CIOCOOHOCTH K  CaMOCTOSITEIbHOM  WMHGOPMAIMOHHO-
M03HABATEIHHOM eATEILHOCTH, BIIaJIeHUE HABBIKAMU MOJTYUYEHHUsI HEOOXOTUMON
nHpopManuu W3 CIIOBaped pa3HbIX THIIOB, YMEHHWE OPHUEHTHPOBATHCS B
pa3NMYHBIX ~ HMCTOYHMKAX  HMH(OpMAlNMK, KPUTHYECKH  OILICHHUBATh U
WHTEPIPETUPOBATH HHPOPMAITHIO, TOTYyIAEMYIO U3 PA3JIMYHBIX HCTOYHUKOB;

MP 05

YMCHI/Ie HUCITIOJIB30BATh CpeI[CTBa I/IH(i)OpMaHI/IOHHI)IX 158 KOMMyHI/IKaHI/IOHHBIX
texHonoruit (manee — MKT) B pelieHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX H
OpTaHU3AIMOHHBIX 33/1a4 C COOJIFOJICHHUEM TPeOOBAaHUN IPTOHOMHKH, TEXHUKH
0€30MMacCHOCTH, THTUEHBI, pecypcocOepekeHUs, PABOBbIX U ITUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€301TaCHOCTH;

MP 06

YMmenue ONpCAC/IITb HA3HAYCHUC U (bYHKLII/II/I PAa3JIMYHBIX COLMUAJIBHBIX
HHCTHUTYTOB




MP 07

YMCHHUEC CaMOCTOATCIBbHO OLCHHMBATL W IPUHUMATh PCHICHUS, OIMPECACIIAIONHNEC
CTPATCTUIO MOBCACHUS, C YUHCTOM I'PA’)KJAAHCKUX 1 HPABCTBCHHBIX I.[CHHOCTCfI;

MP 08

BJIaICHUC SA3BIKOBBIMHU CPEACTBAMU — YMCHUE SCHO, JIOTUYHO WU TOYHO H3J1araTtb
CBOIO TOYKY 3pCHUs, UCIIOJIL30BATh a/ICKBATHBIC A3BIKOBBIC CPCICTBA,

MP 09

BJIaACHHC HaBbIKaMH MO3HaBaTeILHON pe(bJ'IeKCI/II/I Kak OCO3HaHHA
COBCPUIACMBIX I[CflCTBPIfI U MBICIIUTCIIBHBIX IIPOLCCCOB, HX PE3YJIbTATOB H
OCHOBaHHﬁ, T'paHull CBOCTO 3HAHUA U HE3HAHMSI, HOBBIX IIO3HABATCIIBHBIX 3aJa4
1 CPCACTB UX NOCTUIKCHUS.

IpeamerHbie pe3yabTaThl 0a30Bblii / yriyouenublii yposenn (ITP6/ITPy)

ITP6 01

c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MATEMAaTHUKE KaK 4YaCTH MUPOBOI
KYJIbTYPbl 1 MECTE€ MAaTEMATUKH B COBPEMEHHOMN IIUBUIIM3AIINH, CIIOCOOaX
ONMCAaHMS SBJICHUI PEATIbHOIO MUPA HA MATEMATUYECKOM SI3BIKE;

I1P6 02

C(bOpMI/IpOBaHHOCTB Hpe,Z[CTaBHeHI/Iﬁ O MaTeMaTUYCCKUX IMOHATHAX KaK
BaXKHEHIIIMX MaTeMaTUYECKUX MOJCIIAX, MMO3BOJIAIOIIUX OIMUCBIBATH U U3YYaTh
Pa3HbIC ITPOUCCCHI U ABJICHUA; IOHMMAaHUC BO3SMOXXHOCTH aKCHUOMATHYCCKOI'O
IOCTPOCHUA MATCMATHYCCKUX Teopnﬁ;

ITP6 03

BJIAACHUC MCTOAaMHU JOKA3aTCILCTB U AJITOPUTMOB PCIICHWA, YMCHUC UX
IMPUMCHATH, IPOBOAWUTDH NOKA3ATCIbHBIC PACCYKACHUSA B XOAC PCHICHUS 3a1a4;

I1P6 04

BJIAJICHUE CTaHAAPTHBIMU IIPUEMAMU PEIICHUS PALIMOHAIBHBIX U
UPPalMOHAIBHBIX, [I0KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX
YPAaBHEHUW U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHNE IOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM, B TOM YMCJI€ JJIs IOUCKA ITYTH PELICHUS U WLIIOCTPALMU PELLICHUS
YPAaBHEHUN U HEPABEHCTB;

I1P6 05

C(I)OpMI/IpOBaHHOCTB HpC,Z[CTaBHGHI/Iﬁ 00 OCHOBHBIX IIOHATHAX, HACAX U MCTOJaX
MATEMAaTHYCCKOI'O aHaJIn3a,

I1P6 06

BJIaJICHUE OCHOBHBIMHU IOHATUAMMU O IIJIOCKUX U IIPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DPUTYpax, UX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTD
YMEHUS pacro3HaBaTh reoOMeTpudeckrue GUryphl Ha YepTexkKax, MOJIEISIX U B
pealbHOM MHpE; TPUMEHEHNE U3YUYEHHBIX CBOMCTB reOMETPUUECKUX (QUTYp U
bopMyI Ui pelIeHus TeOMETPHUECKUX 3a1a4 U 3a]1a4 C MPaKTHUYECKUM
COJIEP/KAaHUEM;

I1P6 07

c(OPMHPOBAHHOCTH MPEACTABICHUH O Mpoleccax U SBICHUIX, UMEIOLINX
BEPOSITHOCTHBIN XapaKkTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEAIIBHOM
MHUpPE, OCHOBHBIX MOHATHUAX 3JIEMEHTAPHOU TEOPUH BEPOATHOCTEN; YMEHUN
HaXOJUTh U OIICHUBATh BEPOSITHOCTH HACTYIIEHUS! COOBITUN B POCTEHIINX
MIPAKTHUYECKUX CUTYAlUsAX U OCHOBHBIE XaPAKTEPUCTUKU CIIYYalHBIX BEIUYVH;

I1P6 08

BJIaICHUEC HABbIKAMHU HCITIOJIb30BAHHA I'OTOBBIX KOMITIBIOTCPHBIX IIPOrpaMM Ipu
PCHICHUU 3a0a4,

TPy 01

c(OpMHUPOBAHHOCTH MPEACTABIECHUIN O HEOOXOJUMOCTH JA0KA3aTENbCTB IPU
000CHOBAaHHUU MaTeMaTHYECKUX YTBEPKACHUN U POJIM aKCHOMATHKHU B
MIPOBEJICHUH JIETYKTUBHBIX PACCYXICHHIA;

[Py 02

c(OPMHUPOBAHHOCTH MOHATHIHOTO anmapaTa [0 OCHOBHBIM pazjieliaM Kypca
MaTeMaTHKU; 3HaHUH OCHOBHBIX T€OpeM, (GOPMYI U YMEHHUS UX MPUMEHSTH;
YMEHUS JI0Ka3bIBaTh TEOPEMBI U HAXOJIUTh HECTaHJapTHBIE CIIOCOOBI peIIeHUs
3ajad;

[TPy 03

c(hOpMHUPOBAHHOCTh YMEHUN MOJCIIUPOBATH PEAIbHBIC CUTYAIINH, HCCIICIOBATh
IMOCTPOEHHBIE MOJIEIN, HHTEPIIPETUPOBATH MOJYYEHHBIN PE3YJIbTAT;

TIPy 04

c(OPMUPOBAHHOCTH MPEACTABIECHUI 00 OCHOBHBIX MOHATUSAX MaTeMaTHUYECKOTIO
aHaJIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XAPAKTEPU30BATh IIOBEACHUE
(GyHKIMH, UCIIOJIb30BAHNE MOJTYYEHHBIX 3HAHUH /171 ONMCAaHUs M aHaIn3a
peabHbIX 3aBUCUMOCTEN;




ITPy 05 BJIaJICHUE YMEHHUSMU COCTABJICHUSI BEPOATHOCTHBIX MOJIENIECH 11O YCIOBUIO

3a/la4¥ ¥ BEIYUCIICHHS BEPOSTHOCTH HACTYIUICHHUS COOBITHIA, B TOM YHCIIE C
npuMeHeHueM GopMysl KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUU
BEPOSITHOCTEH; UCCIICIOBAHUS CIYYalHBIX BEJIMYMH 110 UX PACIIPECIICHHIO.

B npouecce ocBoenus npeamera OVIL.04 Maremaruka y oOy4darommxcs
IEJICHAIIPaBICHHO (POPMUPYIOTCS YHUBEPCAIbHbIC yUeOHbIEC TEHCTBUS, BKIIIOYAs

dbopMHupOBaHUEe  KOMIIETEHITUH,

oOyuaromuxcst B oOnactd  ydeOHO-

MCCJIEIOBATENLCKOW M MPOEKTHOM JEATENbHOCTH, KOTOpPHIE B CBOKO OYEpENb
00ecIeynBaloT MPEeeMCTBEHHOCTh (hopmupoBanus obumx komnerenuuit ®I'OC

CIIO.

Buabl yHuBepcaabHBIX Y4eOHBIX
NeHCTBHI
dProcC Ccoo

Koapl
OK

HaumenoBanmne OK (B cooTBeTCTBUM
¢ ®I'OC CIIO no npodeccun
15.01.37 Caecapb-Hajag4uK
KOHTPOJIbHO-U3MEPUTETbHBIX
NPHOOPOB M ABTOMATHKH )

[To3HaBarenbHbIC YHUBEPCATIHHBIE
yueOHBIC JICUCTBUS
(bopmupoBaHue cOOCTBEHHOM
00pa3oBaTeNbHON CTPATETHH,
CO3HATENIbHOE (HOPMUPOBAHHE
00pa3oBaTeILHOIO 3aIpoca)

OK 01
OK 02
OK 03
OK 06

OK.01 Bri6bupatb criocoObl penieHus
3a7a4 IpoPeCcCHOHATBHOMN IEATEILHOCTH,
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM.

OK.02 Hcnonp30BaTh COBpEMEHHBIE
Cpe/CTBa TIOUCKA, aHAIN3A U
UHTEpIpeTanuy HHGopMaIu u
UH(POPMALMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHUS 33]71a4 MPOo(dheCcCUOHATBHOM
NesITeIbHOCTH;

OK 03 I[1nanupoBaTh U peaqnu30BbIBaTh
coOCTBEeHHOE Mpo(eccnoHAIbHOE U
JMYHOCTHOE Pa3BHUTHE,
NpEANPUHUMATENBCKYIO 1€ATEIbHOCTD B
npodeccuoHabHOU cepe, UCTIOIb30BaTh
3HaHUS 10

(UHAHCOBOW TPAMOTHOCTH B PA3JTMIHBIX
KM3HEHHBIX CHTYaIHIX

OK.06 ITposBisATE Ipax/1aHCKO-
HaTPUOTHYECKYIO MO3UIIHIO,
JIeMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAAULIMOHHBIX
POCCHICKHX JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCIIE C YYETOM
rapMOHU3AIIUN MEKHAIMOHATBHBIX U
MEXPETUTHO3HBIX OTHOIIEHUH, TPUMEHSTh
CTaHJApTHl aHTHKOPPYIITHOHHOTO
MIOBEJICHUS,;

KoMMyHHKaTHBHBIE YHUBEpPCAIbHbBIE
yueOHbIe AeWCTBUS (KOJUICKTUBHAS U
WHIUBUAYaJIbHAS S TEbHOCTD JUIs
pelieHust yueOHbIX, T03HABATEIbHBIX,

OK.04
OK.05

OK 04. 5¢ddexTrBHO B3aUMOACHCTBOBATH
1 paboTaTh B KOJIJIEKTUBE U KOMaH/IE;
OK. 05 OcymecTBisTh yCTHYIO U
MUCHbMEHHYIO KOMMYHUKAITUIO Ha

10




HCCIIEIOBATEIbCKUX, IPOCKTHBIX, rOCyIapCTBEHHOM SI3bIKE
npoeCCHOHATBHBIX 33/1a4) Poccuiickoit denepanuu ¢ yueTom

0COOEHHOCTEH COLMANBHOTO U
KYJIbTYPHOI'O KOHTEKCTAa,;

PerynstuBHbIE yHUBEpCAJIbHBIC OK.01 | OK.01 Beibupats criocoObI pemieHus
y4ueOHbIe AeiicTBUS (LieernoiaraHue, OK.03 | 3agau npodeccnoHanbHOMN NesTeTbHOCTH,
IUIAaHUPOBAHUE, PYKOBOJCTBO, IPUMEHUTEIBHO K Pa3INYHbIM

KOHTPOJIb, KOPPEKLIHMS, IOCTPOECHUE KOHTEKCTaM.

WHJIMBHIYAIBHONW 00pa30BaTeIbHON OK 03 ILtanupoBaTh U peaanu30BbIBATH
TPACKTOPHH ) coOcTBeHHOE MPOo(ecCHOHABHOE H

JUYHOCTHOE PAa3BUTHE,
MIPEeANPUHUMATEIBCKYIO IE€ATEIbHOCTD B
npodeccuoHanbHoM chepe, UCIOIb30BaTh
3HaHUS 10 (PHUHAHCOBOM I'PaMOTHOCTHU B
pa3IMYHBIX )KU3HEHHBIX CUTYalUsAX

B nensx mnoaroroBku oOydarmommxcs K Oyaymiedl mpodeccruoHaIbHOM
NeATeIbHOCTH Tpu u3ydeHun ydeOHoro mpeamera OVYIL.04 Marematuka u
3aKjaabiBaeTcss ocHoBa g ¢opmupoBanus [IK B pamkax peammzanuun OOIL
CIIO o npodeccun 15.01.37 Cnecapb-HaaquuK KOHTPOIHHO-U3MEPUTEIBHBIX
puOOPOB U ABTOMATUKHU

Koanl IIK

HanmenoBanue IIK (B coorBercTBUM ¢ ®PI'OC CIIO nmo mnpodeccuu
15.01.37 Caecapb-Hajlaq4MK KOHTPOJIbHO-U3MEPHUTEJbHBIX NMPUOOPOB M
aBTOMATHKH)

BZ[ Brinonnenue MoHTaka KOHTPOJIbHO-U3MCPUTCIILHBIX HpI/I60pOB " 3JICKTPUYICCKUX
CXEM CHUCTEM aBTOMATHKHN

IK.1.2.

OHpe,I[eJ'IHTL noCIaCcaJ0BaTCIAbHOCT MW OIITHMAJIbHBIC CIIOCOOBI  MOHTa)Ka
KOHTPOJIbHO- U3MCPUTCIIbHBIX HpI/I60p0B N JJICKTPUYCCKHUX CXEM pPa3INYHbIX
CHUCTCM aBTOMATHUKHU

BZ[ Benenue HaJIaIKU, FOCTUPOBKHU U CAava B 3KCIUTYaTAlIUKO KOHTPOJIbHO-U3MEPUTCIIbHBIX
HpI/I60pOB N DJICKTPHUICCKUX CXEM CUCTEM aBTOMATUKU

IIK 2.1.

OmpenensaTh  MOCHEIOBATENbHOCTh M TpeOOBaHMS K OCHOBHBIM 3Taram
MyCKOHAJIAaI0YHbIX padOT KOHTPOJIbHO-U3MEPHUTENbHBIX MPUOOPOB U CHUCTEM
aBTOMaTUKM  HA OCHOBE  MHCTPYKLHMM  M3TOTOBUTEISA U HOPMATUBHO-
TEXHUYECKHUX TOKYMEHTOB.

B[[ BCI[CHI/IG TCXHHUYICCKOT'O O6CJ'Iy>KI/IBaHI/IH, OKCITyaTalluh U PEMOHTA KOHTPOJIBHO-
HN3MEPUTECIIbHBIX HpI/I60pOB N SJICKTPUYCCKHUX CUCTCM aBTOMATUKH

I1K.3.2. OnpenensaTs NOCIeI0BaTENbHOCT U ONITUMAJIbHBIE PEKUMBI TEXHUUECKOTO
00CTyKUBaHUS KOHTPOJIbHO-U3MEPUTEIHHBIX TPUOOPOB U CUCTEM
ABTOMATHKH.

K. 3.3. OcymecTBiaTh  MOBEPKY, KadHMOpPOBKY UM  NIPOBEPKY  KOHTPOJBHO-

N3MCPUTCIIbHBIX HpI/I60p0B n CUCTCEM aBTOMATHKHU.
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OBBEM YYEBHOI'O ITIPEJIMETA Y BUJbl YYEFHOM PABOTHI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl 224
Bcero yuyeOHbIX 3aHATHI 224
OcHOBHOE co/lep:KaHue 224
BT. 4..

TEOPETUIECKOE O0yUeHUE 146
MPAKTUYECKHUE 3aHATH 60
KOHTPOJIbHBIE paOOTHI 10
IIpodeccnonabLHO OPMEHTHPOBAHHOE COIePKAHUE 23
BT. 4..

TeopeTuyeckoe o0yueHue 7
MPAKTHYCCKHUE 3aHATUS 16
CamocrosiTesibHas padoTa 00y4yawuerocs -
KouncyabTauuu 12
[TpomexxyTouHas arrectanus B popMe MUCbMEHHOM IK3aMeHAIIMOHHOM 5

padoThI




3. COAEP)KAHUE U TEMATHYECKOE IINTAHUPOBAHUME YYEBHOI'O ITPEJMETA

OVIL.04 MATEMATHUKA
HaumenoBanue Copaepxxanue y4eOHOIo MaTepraia u Oobem B | Kon Kon
pa3/1esioB U TeM NpPaKTHYeCKUEe 3aHATHUS yacax o0pa3oBaTeibHO | 00pa30BaTeIbHO Hanpas.ernus .
ro pe3yJjbTara ro pe3yJjbTara socHHTaTe RO
®roc COO ®roc Cno paborst
1 2 3 4 5) 6
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia 2
1 Marematrka B HayKe, TEXHUKE M NPaKTHYECKOH 1 I1P6 01, OK 01,0K 02, JIPBP 4.2, JIPBP15,
IeSTEIBHOCTH. JIP 05,09,13 OK 03,0K 04, JIPBP 16, ITo3H
Lemn wu 3amaym  W3ydyeHUS MATEMATUKU MpHU 1 MP 01, 09 OK 05,0K 09
ocBoennu crnenuanbHocTu CIIO.
Paszngen 1 AJiredpa u HaYaJIa aHAJIH3A 19
Tema 1.1 Coaep:xanue yueOHOTo MaTepHaJia 12
IloBTOpEHUE 2 Llenbie 1 parmoHaAIbHBIC YUCIIA. 1 I1P6 01, TTPy 02, | OK 01-05, JIPBP 4.2, JIPBP 15,
Kypca [TonsiTue o uncne, nepuoanyeckas 1poosb, 1 MP 09 OK 09 JIPBP 16, ITo3H
MaTeMaTHKH MpeJICTaBICHUE MIEPUOANYECKON 1podU B
OCHOBHOM OOBIKHOBEHHYIO.
HIKOJIBI JlencTBUTENIbHBIE YHCTIA. 1
Mopyne nerictBuTeNnbHOrO yncia. [Ipasuina 1
OKpYTJIEHUS YUCET.
[TpuOnmxeHHbIE BHIYUCIEHUS. 1
KommiekcHbie uncna. 1
JleWicTBUS HaJ KOMIIJIEKCHBIMH YHCIIAMH. 1
3 IIpakTnueckoe 3ansaTue Nel Apudpmernyeckue 1
JNEUCTBUS HaJ YUCJIAMU.
HaxoxaeHne npuOImKeHHbIX 3HaYSHU BETUYHH. 1
4 IpakTnyeckoe 3ansitue Ne 2. OnpeneneHue 1
MOIPEIIHOCTEN UBMEPEHUN.
OnpeneneHre NOrpeurHOCTe N3MEPEHU . 1
5 Cucremsl ypaBHeHHH. OCHOBHBIE CTIOCOOBI 1
pEIIEeHUs] CUCTEM YPaBHEHUM.
IIpodeccnonanbHO OpHEHTHPOBAHHOE 7 I1P6 01, IIK 1.1-1.5, JIPBP 4.2, JIPBP 15,

co/iepKaHme

JIPBP 16, ITozH
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6 [TpuOnkeHHbIE BBIYUCIEHUS, TOTPEUTHOCTH 1 [TPy 02, K 2.1,
M3MEpPEHUI B aBTOMAaTU3aLlUU. MP 03,09 MK 2.2,
7 IIpakTuyeckoe 3ansaTue Ne 3. Pacuer yacToThl 1
OTKa30B CPEJCTB aBTOMATU3AIIIH. IIK 3.1- 3.6
Pacuer unrencusHocth otkazos A (t) cpencts 1 OK 01-05,0K 09
ABTOMATH3AIIHH.
8 IIpakTyeckoe 3ansaTue Ne 4. Beiuucienue 1
YCTOMYMBOCTU CUCTEM aBTOMATHYECKOIO
yIpaBJIEHUS.
Brruncnenue ycTOWYMBOCTH CUCTEM 1
ABTOMATUYECKOT0 YIIPaBJICHHUS.
9 IIpakTuyeckoe 3ansaTue Ne 5. Pacuér 1
MCIIOJIHUTEJILHOTO MEXaHU3Ma MTPOITYCKHOM
CIIOCOOHOCTH JIJIS )KUIKOCTEH.
KonTponbaas padora Ne 1o Teme: «IloBropenue 1
Kypca MaTeMaTHKU OCHOBHOM IITKOJIBI»)
BHeaynnTopHasi caMmocTosiTeIbHASA padoTa CTY/AeHTOB 3
1.CocraBneHue miaHa TeKCcTa, KOHCIIEKTUPOBAaHUE TEKCTa
1o teme: «OneHKa NOrpelIHOCTH U IPUMEHEHHE CIIOKHbBIX
IIPOLICHTOB B PACYETAX»
2.Pabora ¢ JIEeKIIMOHHBIM MaTePUaIOM 110 TeME:
«Bpruucnenue abCcoMOTHONW U OTHOCUTEIHHOM
MIOTPELIHOCTEN»
3.IloaroroBka K NpakTUYECKOMY 3aHATHUIO 10 TEME:!
«JlercTBHS HaJl KOMIUIEKCHBIMHM YHCIIAMU)
Pa3nen 2 I'eomeTpus 17
Ilpsimble u
INIOCKOCTH B
MPOCTPAHCTBE
Tema 2.1 Conep:xanue yueOHOTro MaTepuaJia 13
IIpsimble u 10 OcHoBHbIE IOHATHSA CTEpeOMETpUU. Pacrionoxenue 1 I1P6 02,03 IIK 1.1-1.5, JIPBP 4.2, JIPBP 15,
IVIOCKOCTH B HPSIMBIX U MIJIOCKOCTEM. TTPy02 K 2.1 JIPBP 16, ITozH
MPOCTPAHCTBE ITapaytenpHOCTB TUIOCKOCTEN. [lapaiensHoe 1 ’
IIPOEKTHPOBAHUE. JIP 06,07,08 IK 2.2,
B3aumHoe pacnonoxeHue JByX NpsIMbIX B 1
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npoctpanctie. [lapamienbHOCTh TPSMON U
III0CKOCTH. [lapaisienbHOCTh MIIOCKOCTEMN.
[lepneHauKyISIpHOCTD MPSAMOM U TUIOCKOCTH.
[TepnieHauKyIIAp U HAKJIIOHHAsS. YTOJI MEXIY
MPSIMOM M INIOCKOCTBIO.

JIByrpaHHBII yroi. Yroi Mexay IJI0CKOCTSIMHU.
[lepneHaMKyISIpHOCTD JBYX MJIOCKOCTEMN

e

11

Teopema 0 Tpex NepHeHIUKYIsApax.
[1momaas OpTOroHaILHOM MPOEKIIUH.

12

IpakTnyeckoe 3ansitue Ne6 [TapanneabsHoCTh
IIPSIMOM U INIOCKOCTH.

[TapannenbHblil IEPEHOC, CAMMETPUS OTHOCUTEIIBHO
IJIOCKOCTH.

I e

13

IIpakTuyeckoe 3anaTueNe7 ['eomerpuueckue
npeoOpa3oBaHus IPOCTPAHCTBA.

Kontponbnas pabota Ne 2 o reme: «lIpsambie u
IJIOCKOCTH B IIPOCTPAHCTBE.

IIpojeccrnonaibHO OPHEHTUPOBAHHOE
cojiep:KaHue

MP 02,04,
MP 05,08

IIK 3.1- 3.6
OK 01-05,
OK 09

14

Onpenenenue rpaguuecKuM METOI0M o01Ien
CTaTMYECKOM XapaKTEepPUCTUKU LIeNT 0OpaTHOM
CBSI3H.

Omnpenenenue rpaduyecKuM METOO0M 001
CTaTMYECKOM XapaKTEepPUCTUKU LIeN 00paTHOM
CBSI3H.

15

IIpakTuyeckoe 3ansaTue Ne§ [Tocrpoenue rpaduka
3aBUCHMOCTH XapaKTEePUCTHKH 4acTOThI a(t) OT
BpemeHnH (t).

[TocTpoenue rpaduka 3aBUCUMOCTH
XapaKTePUCTHKH 9acTOTHI o(t) oT Bpemenu ().

BueaynnTopHasi caMmocTosiTe/IbHasA padoTa CTyAeHTOB

1.ITonroroBka nmpe3eHTanuu 1o teme: «l eoMeTpudeckue
npeoOpa3oBaHus: MapaUIeTbHBIN IEPEHOC, CHMMETPHS
OTHOCHTEJIBHO INIOCKOCTH)
2.IlonroroBka aoknana no reme: «llapamnensHoe
MPOEKTUPOBAHUE.

I1P6 02,03
I1Py02
JIP 06,07,08
MP 02,04,
MP 05,08

IIK 1.1-1.5,
K 2.1,
[K 2.2,

I1K 3.1- 3.6

OK 01-05,
OK 09

JIPBP 4.2, JIPBP 15,
JIPBP 16, [To3H
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Pa3nen 3 I'eomeTpusi 17
Koopaunartsl u
BEKTOPHI
Tema 3.1 Coaeprxanue yueOHOIro MaTepuaJa 13
Koopaunareim | 16 [IpssMmoyrosbHas (IekapTOBa) CHCTEMA KOOPAUHAT B 1 I1P6 02,03, K 1.1-1.5, JIPBP 4.2, JIPBP 15,
BEKTOPbI IIPOCTPAHCTBE. TIPy02 K 2.1, JIPBP 16, ITo3H
dopmyiia pacCTOSHUS MEXKAY IBYMs TOUKAMHU. 1
YpaBHeHUs cepbl, IIOCKOCTH U MPSMOIA. 1 JIP 06,07,08 [IK 2.2,
17  |Bektopsl. Moayinb BekTOopa. PaBeHCTBO BEKTOPOB. 1 MP 02,04, K 3.1- 3.6
CrnosxeHue BEKTOpOB. Y MHOXKEHHME BEKTOpA Ha 1
YUCIIO. MP 05,08 OK 01-05,
PaznoxxeHne BekTopa 1o HarpaBJICHUSIM. YTOI 1 OK 09
MEXy ABYMsl BEKTOpaMH.
[Ipoexunsa BekTopa Ha ock. KoopauHaTel BEKTOPA. 1
CkansipHoe IpOU3BEACHUE BEKTOPOB. 1
Hcnons3oBanue KOOpAUHAT U BEKTOPOB IIPU 1
peleH MaTeMaTHYeCKUX U IPUKJIaIHBIX 3a/1a4
18 IIpakTuyeckoe 3ansaTue Ne9 PaccrosiHue mexmay 1
JBYMsI TOUKaMH.
Bolunicnienne KoopAMHAT cepeHbl OTPE3Ka. 1
19 IIpakTyeckoe 3ansaTue Nel0 Mcnons3oBanue 1
KOOpJMHAT U BEKTOPOB IIPU PEIIEHUHN MPUKIIATHBIX
U MaTeMaTUYeCKHX 3a/1a4.
Konrtponsnas padora Ne3 no teme: «KoopauHatsl u 1
BEKTOPBI».
IIpodeccnonanbHO OpHEHTHPOBAHHOE 4
coJepiKaHue
20 BekTopHOe pocTpaHCTBO B PO ECCHOHATBHBIX 1
3agavax. CkajnsipHOE POU3BEIEHUE BEKTOPOB.
[Toctpoenue rpaduka 3aBucumoctu BBP (Bpemenu 1
0e30TKa3HO# paboThl) OT BpeMeHH (t).
21 IIpakTyeckoe 3ansaTue Ne 11. [Tocrpoenne 1
rpaduka 3aBUCHMOCTH WHTEHCHBHOCTH OTKa30B A(t)
ot BpeMeHH (t).
[TocTpoenue rpaduka 3aBUCUMOCTH HHTEHCUBHOCTH 1

0TKa30B A(t) ot Bpemenu (t).
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Pa3nen 4 Auiredpa u HayaJIa aHAJIU3a 42
OcHoBBI
TPUTOHOMETPUH
Tpuronomerpu
yeckHne
pynxuun.
Tema 4.1 Conep:kanue y4eOHOT0 MaTepuaJia 6
OcHoBHbIE 22 Panuannas mepa yriia. [ToBopot Touku BOKpyT 1 I1P6 03,04, IIK 1.1-1.5, JIPBP 4.2, JIPBP 15,
NOHSATHUS Hayaja Koclp/:[HHaT. TPy 01,02, MK 2.1, JIPBP 16, I1o3H
PaguanHblii MEeTOT MI3MEPEHMSI YTIIOB BPALICHUS U 1
CBSI3b C TPaIyCHON MEpOil. JIP05,08,10 TIK 2.2,
Omnpenenenue cuHyca, KOCUHYca, TAHI'€HCA U 1 K 3.1- 3.6
KOTaHIeHCa. 3HaKU CUHYCa, KOCUHYCA, TAHT'€HCa U R
KOTaHI'€HCa 10 YETBEPTSIM. OK 01-05,
3aBUCUMOCTb MEX1Y CUHYCOM, KOCHHYCOM, 1 OK 09
TAHI'€HCOM M KOTAH['€HCOM OJJTHOTO U TOTO K€ yria
23 IIpakTuyeckoe 3ansaTue Nel2 Panuanupiii MeTOx 1
M3MEpEHUS YIJIOB BpalllEHUSI.
CBsi3b C rpalyCHON MEpOH. 1
Tema 4.2 Coaep:xanue yueOHOTro MaTepuaJia 10
OcHoBHBIC 24 TpuronomeTpruyecKkue TOXKAECTBA. 1
TPUTOHOMETPUY CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YIJIOB 1
ecKHe OH- Q.
TOXKIeCTBA DopMyIIbI IPUBEICHUS. 1
DopMyIIBl CIIOXKEHUS. 1
@®opMmysbl JBOMHOTO yria. 1
@DopMyIibl TOJOBUHHOTO YIJIA. 1
25 IIpakTuyeckoe 3anaTueNel3 Pemenue 3a1a4 no 1
OCHOBHBIM TPUTOHOMETPHUYECKUM TOKJIECTBAM.
Pemenme 3amad 110 OCHOBHBIM 1
TPUTOHOMETPUUECKUM TOKIECTBAM.
26 IIpakTnyeckoe 3anaTueNel4 Pemenne 3agad o 1
dbopmyam ABOWHOTO yTJIa.
Pemenue 3anau nmo opmynam MoJIOBUHHOTO yTJa. 1
3aueT no TemMam.
Tema 4.3 Copepxxanue yueOHOIro MaTepuaJa 4
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IIpeoOpa3oBanu
A1 IPOCTEeHINX
TPUTOHOMETPHUY
eCKHX
BbIPaKeHU I

27

[TpeoOpa3oBaHue CyMMbI TPUTOHOMETPHUUECKUX
(GyHKUUI B IPOU3BEICHHUE U IPOU3BEICHHS B
CyMMY.

BripaxkeHne TpuroHoMeTpuueckux (GpyHKIHiA depes3
TAQHI'€HC MTOJIOBUHHOI'O apryMEeHTa

28

IIpakTuyeckoe 3anaTue Nel5 IIpeoOpa3oBanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKLUI B
IIPOU3BE/ICHUE.

[Ipeobpa3zoBanue mpousBeIeHUS
TPUTOHOMETPUUYECKUX (PYHKIUH B CYMMY.

Tema 4.4
Tpuronomerpu
YyecKHue
YPaBHEHUSA U
HEPaBEHCTBA

Coaep:xanue yueOHOro MaTepuaJia

29

VYpaBHeHUe BUJa cOs X = a, sin X = a.
VYpaBHeHue BUaa tg X = a, ctg X = a.

Pemenne nmpocTtelmmx TpUroHOMETPUYECKUX
YPAaBHEHUH CBOJSALINECS K KBaPATHBIM.
Pemenne nmpocTreldmmx TpUroHOMETPUYECKUX
YPaBHEHUH pelIaeMble Pa3IoKeHUEM Ha
MHOKUTENH, OHOPOIHBIE.

Pemenne npocTenmmx TpUroHOMETPUIECKUX
HEPaBEHCTB.

e )

30

IIpakTuyeckoe 3ansitue Nel6 Pemenue
MIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
Pemenne npocTenmmx TpUroHOMETPUIECKUX
YpaBHEHUM.

31

IIpakTyeckoe 3anaTue Nel7 Pemenue
MPOCTEHIINX TPUTOHOMETPUUECKIX HEPABEHCTB.
Konrtponbnas padora Ne4 o teme:
«TpuroHoMerprueckie ypaBHEHUs U HEPABEHCTBA»

Tema 4.5
Tpuronomerpu
YyecKue
byHkuun

Coaep:xanue yueOHOro MaTepHaJia

32

OyHKMH, uX cBocTBa. CriocoObI 3a1aHus
byHKUINH.

Tpuronomerpuyeckue GyHKIMH, UX CBOUCTBA U
rpauKy.

OO6nacth onpeeeHnsl 1 MHOYKECTBO 3HAUYCHUN

(GYHKIMH.
YETHOCTD, HEUETHOCTD, IEPUOJIMYHOCTD

TIPG 03,04,
TPy 01,02,
JIP05,08,10
MP03,07,08

IK 1.1-1.5,
K 2.1,
IK 2.2,

I1K 3.1- 3.6

JIPBP 4.2, JIPBP 15,
JIPBP 16, ITo3H

18




TPUTOHOMETPUUECKUX (PYHKIIHA.

OK 01-05,

OO6nacth ornpeesieHusi 1 MHOXKECTBO 3HAUCHUM 1 OK 09
TPUTOHOMETPUUECKUX (PYHKIIMA.
CgoiicTBa u rpaduku QyHKIHA y = cOS X, y = sin X, 1
y=tg X,y =_ctgx.
Cxartue 1 pacTshKeHHe TpauKoB 1
TPUTOHOMETPUUECKUX (PYHKIIMA.
[IpeobpazoBanue rpaguKOB TPUTOHOMETPUIECKHX 1
G YHKIHA.
33 OO0patHble TPUTOHOMETPUYECKHE (DYHKIIUH. 1
ApKCUHYC, apKKOCHHYC, apKTaHT'€HC. 1
Pemienne TpUroHOMETPUYECKUX YPAaBHEHUN U 1
HEPABEHCTB B TOM YHUCJIE C UCTIOJIb30BAaHUEM
CBOWCTB (DyHKIIUH.
34 IIpakTuyeckoe 3anaTue Nel8 [IpeodpazoBanue 1
rpadMKOB TPUTOHOMETPHUECKUX (HYHKIIHHA.
Kontponbnas pabota Ne5 o teme: 1
«Tpuronomerpuyeckue QyHKIHI»
BueaynuTopHasi camocTosiTeIbHAs padoTa CTY/1eHTOB 5
1.IIpesenTanus o teme: «M3 UCTOpUN TPUTOHOMETPHH.
J1s 4ero Hy»kKHa TPUTOHOMETPUSI»
2.Pabora ¢ JIEeKIIMOHHBIM MaTePUaIOM 10 TeME:
«OCHOBHbIE MTOHATHUS TPUTOHOMETPU
3.Pemenue 3aa4, BBITOTHEHUE YIPAXKHEHNUHN TI0 TEME:
«Tpuronomerpuyeckie ypaBHEHHs 1 HEPAaBEHCTBA»
4.TToAroToBKa K MPAKTHYECKOMY 3aHSITHIO MO TEME:
«O0OpaTHbIE TPUTOHOMETPUUECKUE (PYHKITUI
Pa3znen 5 Auiredpa u HaUYaJIa aHAIH3A 37
IIpousBoanas
bynxuumn, ee
NpUMeHeHHe.
Tema 5.1 Coaep:xxanue yueOHOTro MaTepuaJia 10
IlocaenoBarear | 35 OrnpezenieHre YuCcIOBOM MOCIET0BATEILHOCTH U 1 I1P6 01,05, [IK 1.1-1.5, JIPBP 4.2, JIPBP 15,
HOCTH. CHOCOOEI €€ 3aJaHus. JIPBP 16,ITo3H
9 . [1Py02,03, MK 2.1, ’
CBOIiCTBa YHCIIOBBIX TTOCIIEI0BATEILHOCTEH. 1
[TonsaTue o npezaesne nocae 0BaTeIbHOCTH. 1
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Brrunciienre npeaenoB nociea0BaTeIbHOCTEN. 1 [1Py 04 TIK 2.2,
[Tpenen Gpynkmu Ha GECKOHEYHOCTH. 1 JIP 05,09,13 K 3.1- 3.6
ITpenen GyHKIMHU B TOUKE. 1
36 IpakTuyeckoe 3ansitue Nel9 CriocoOs1 3a1anus 1 MP 01,04, OK 01-05,
MocJe0BaTeIbHOCTEH. } MP 09 OK 09
Crioco0bI 3a/1aHUs IOCIIEI0BATEIIHHOCTEH. 1
37 IIpakTuyeckoe 3ansitue Ne2() Boruucienue 1
npeaenoB GyHKINMH B TOUKE.
Brruucnenue npeaenoB GyHKIIMYA HA 1
OECKOHEYHOCTH.
Tema 5.2 Coaep:xxanue yueOHOro MaTepuaJia 4
Mousitue . 38 ITpupamenue aprymenTa. Ilpupamenne Gynkiun. 1 ITP6 01,05, OK 01-05,
NMPOU3BO/IHON. i
P 3amauu, TpUBOISIINE K HOIE)ITI/IIO MIPOU3BOJIHOM. TIPy02,03, OK 09
Omnpenenenue MpoU3BOIHON. AITOPUTM OTHICKAHUS 1
npoun3BoHON. [ToHsATHE IPON3BOIHON (QYHKIINH. [1Py 04
®opmynsl quddepennurponanus. [IpaBuna 1 JIP 05,09,13
Qg epeHIMpOBaHUS
IIpousBogHbIE CyMMBI, pa3HOCTH, IIPOU3BEICHUA, 1 MP 01,04,
YaCTHOTO. MP 09
Tema 5.3 Conep:xxanue yueOHOro MaTepuaJia 5
Ipoussoanbie 39 Onpenenenne cinoxuoN GyHKiuu. [Ipou3BoaHbIE 1 I1P6 01,05, OK 01-05,
TPUTOHOMETPH™ CIIOXHBIX (DYHKITHH.
ecKux [Tpon3BoAHAS TPUTOHOMETPUIECKHX (DYHKITHIA. 1 TIPy02,03, OK 09
$ynxkumii. [TpoM3BO/IHBIE OCHOBHBIX dJIEMEHTAPHBIX ()YHKIIUIA. 1 [Py 04
IIpousBoanas
CIIOKHOMN 40 IIpakTuyeckoe 3ansaTue Ne21 [IpaBuna 1 JIP 05,09,13
dynkumn. BBIYMCIICHHSI IPOU3BOJTHBIX. } MP 01.04
Brrurcnenue nmpon3BOAHBIX CIOKHOW pyHKIIUN 1 i
MP 09
Tema 5.4 Conep:xxanue yueOHOIro MaTepuaJia 16
I'eomerpuyeckn | 41 Bropas npoussoaHasi. 1 ITP6 01,05, IK 1.1-1.5,
i 1 pU3NYeCKUH Ouznyeckuil (MEXaHNYECKUi) CMBICI POU3BOIHOMN 1 TTPy02,03, MK 2.1,

CMBICJI
IPOM3BO/HOM.

— MIT'HOBCHHAasA CKOPOCTb B MOMCHT BPCMCHU t:
v=5'(b).
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HccaenoBanue
byuxkumii u
NOCTPOCHHE
rpaguxos.

['eomeTpuyeckuii CMBICT MPOU3BOTHON (HYHKIIMH —
YIII0BOM KOA(PPHUIMEHT KacaTelbHON K TpaduKy
(GYHKIIUM B TOUKE.

YpaBHeHUE KacaTeNbHON K TpaduKy () yHKIIHH.
AJNTOPUTM COCTaBIICHUS YPaBHEHHS KacaTeIIbHON K
rpaduky pyHkmn y=f(x).

[IpumeneHne MPon3BOTHON K HCCIICTOBAHUIO

GyHKINH.

42

Bospacranue u yobiBaHue (pyHKIIMH, COOTBETCTBHUE
BO3PACTaHMA U YObIBAaHUS (DYHKIMH 3HAKY
MPOU3BOIHOM.

ITonsTHE TPOU3BOJHON BBICLIETO MOPSIJIKA,
COOTBETCTBUE 3HAKA BTOPOH MPOU3BOAHON
BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA OTPE3Ke.
3anaun Ha MakCUMyM U MUHUMYM. [lonsTue
ACUMITOTBI, CIOCOOBI UX ONPEIEIICHUSI.

AnroputMm uccnenoBaHus QyHKIMU U ITOCTPOCHUS
ee rpaduka ¢ IoMOIbIO0 IPOU3BOIHOM.

43

IIpakTnyeckoe 3ansiTue Ne22 HaxoxneHnue
HanOOJIBIIETO M HANMEHBIIETO 3HAYCHUS ()YHKITHIA.
ITocTpoenue rpagukoB QyHKIHH.

44

IIpakTuyeckoe 3ansaTue Ne23 Touku sKcTpeMyMma.
MOHOTOHHOCTH (PYHKIIHH.

45

IIpakTuyeckoe 3ansaTue Ne24 I'paduku npodOHO-
JUHEUHBIX (PYHKIHMA.

KonTponbnas pabota Ne6 o reme: «lIponsBoanas
(GyHKLIMH, €€ IPUMEHEHHE)

Rl P

ITpog

CCCHOHAJIBHO OPUEHTHPOBAHHOC COACPKAHUC

46

IIpakTu4yeckoe 3ansiTue Ne 25 Ou3nuecKuil CMBICIT
IIPOM3BOIHON B MPOQeCcCHOHATBHBIX 3a7ayax
TEXHOJIOTHYECKOT0 MpoduIs.

Pemienue 3a1a4 npodeccruoHaibHON
HaMpaBJIEHHOCTH. 3aueT M0 TEME.

BHeaynnTopHasi caMoCTOsITeIbHASA PadoTa CTYAeHTOB

ITPy 04
JIP 05,09,13
MP 01,04,
MP 09

[K 2.2,
I1K 3.1- 3.6
OK 01-05,

OK 09
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1.BeimonHeHne yueOHO — HCCIeA0BaTEbCKOM pabOoTHI IO
teme: «IlocnenoBarensuocTu. [IponsBoanasy».
2.IToaroroBka npe3eHTanuu no teme: «llonstue

g depeHImana u ero NpUIOKCHUD.

Pa3zxea 6 I'eomeTpust 53
MHororpaHHuk
U U TeJa
BpallleHusl
Tema 6.1 Copaepxxanue yyeOHOro MaTepuasa 24
MHororpaHHuk | 47 [Tousitue MHOTOrpanHuKa. Ero 3eMeHThI: 1 I1P6 01,06, OK 01-05, JIPBP 4.2, JIPBP 15,
H BEPIINHEI, peOpa, Tpanu. Jnaronans. Ceuenue. Py 02. 03 JIPBP 16, ITo3H
Brinykiible 1 HEBBITYKIIBIE MHOTOTPAaHHUKH. 1 yus OK 09
MHororpaHHsi€ yIibl. 1 JIP06,07,08
IIpencraBiaeHre 0 NpaBUIbHBIX MHOIOI'PAaHHHUKAX. 1
MP 02,04,
48 [Honstne npusmel. Ee ocHoBaHUS 1 OOKOBBIE TPaHHU. 1
BricoTa npu3Msl. MO05,08
[Ipssmas u HaknoHHAs npusMa. IIpaBunbHas npusMma. 1
Ee ceuenne.
49 [Tapamienenunen, CBOMCTBA IPAMOYTOJIBHOTO 1
napanienenunena, Kyo.
Ceuenue ky0a, mapajuiesienunena. 1
50 [Mupamuna u ee sneMenTsl. CeueHue NupamMmuabl. 1
[IpaBunbHas nupamMua. Y cedeHHAst TUPAMUIA. 1
51 CHuMMeTpHs OTHOCUTEIBHO TOUKH, IIPSIMOH, 1
MJIOCKOCTH.
Cummerpus B KyOe, napajiesenumnesie, npusme, 1
nupamu/ie.
52 IIpakTyeckoe 3ansaTue Ne26 IIpusma. [Ipsmas u 1
HaAKJIOHHAs MpHU3Ma.
[Tapannenenunen. Ky6. 1
53 IpakTnyeckoe 3ansitue Ne27 [Tupamupa. 1
[IpaBunpHas nupamuaa. 1
YcedueHHas mupaMua.
54 IIpakTuyeckoe 3ansaTue Ne28 Brinmykisie 1
MHOT'OT'PaHHHKH.
Teopema Ditnepa. 1
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55 IIpakTuyeckoe 3anaTue Ne29 [Tapamtenenure . 1
Ky6.
CummeTpuu B KyOe, B IapasuieeIuIeie. 1
56 IIpakTnyeckoe 3ansaTue Ne3(0 Ceuenus xyoa. 1
CeueHust NpU3MbI U IUPaAMUJIBL. 1
S7 IIpakTnyeckoe 3ansaTue Ne31 Terpasp, ky0O, 1
OKTa’JIp, TOJIEKAdIP U UKOCAIP.
CuMMeTpHs B IpU3ME U TUPAMUJE. 1
Tema 6.2 Coaep:xxanue yueOHOro MaTepHaJia 10
Tenan 58 Hunmuuap u ero snemenTsl. CeueHue HUIUHIpa 1 IT1P6 01,06, OK 01-05,
IOBEPXHOCTH (mapasienbHOe OCHOBaHUIO U OcH). Pa3zBepTka TPy 02. 03
BpalicHUus HUAJTUHAPA. y e OK 09
OcHoOBaHHeE, BHICOTA, OOKOBAsI IOBEPXHOCTD. 1 JIP06,07,08
59 Konyc u ero anementsl. Ceuenne Konyca 1 MP 02.04
(mapamiebHOe OCHOBAHUIO U MTPOXOJISIIEE Yepe3 7
BEpIINHY), KOHUYECKHE ceueHus. PazsepTka MO05,08
KOHYyca.
VYceuennslit konyc. Ero o6pasyromias u BeicoTa. 1
CeueHne yCe4eHHOT0 KOHYyca.
60 [ap u chepa. BzaumHoe pacmonoxenue chepsl u 1
IJIOCKOCTH.
Ceuenue mapa, cepsl. KacaTenpHast II0CKOCTh K 1
cdepe.
61 IIpakTyeckoe 3ansaTue Ne32 OceBble CEUEHUS. 1
CedeHus1, mapajuieIbHbIE OCHOBAHUIO. 1
62 IIpakTnueckoe 3ansaTue Ne33 Ilap u chepa, ux 1
CeUueHMsI.
3aueT Mo NpOoNACHHBIM TEMaM. 1
Tema 6.3 Conep:xxanue yueOHOro MaTepuaJia 15
H3mepenns B 63 [Tonsitre 06 o6beme Tena. O6beM Kyba u 1 I1P6 01,05, IK 1.1-1.5,
reomerpun IPSIMOYTOJIBHOTO ITapajuleIeIUIIe a. TTPy02.03, MK 2.1,
O6beM npuU3MBbl U HUITUHIPA. 1
OTtHo1eHne 00bEMOB MOTI0OHBIX TEl. 1 [TPy 04 IK 2.2,
O0beM u ero u3MepeHue. 1 JIP 05,09,13 K 3.1- 3.6
WurerpanbHas popmyna obbema. 1
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64 O6bembl nupaMubl U KoHyca. O0beM mapa. 1 MP 01,04, OK 01-05,
I1moniaam noOBEpXHOCTEN TEIL. 1 MP 09 OK 09
65 OOBEeMBI MTOBEPXHOCTH MHOTOTPAHHUKOB M TEJI 1
BpaIllCHUS.
[Tnomany noBepXHOCTH MHOTOTPAHHUKOB U TEJ 1
BpaIleHus
66 [Tpaktuueckoe 3ansatue Ne34 Brruncienue o00beMoB 1
TEJL
Brruncnenne noBepxHoOCTeH BpalleHus. 1
67 IIpakTnuyeckoe 3ansiTue Ne3S [TogoGue Ten. 1
OtHoenne 00LEMOB MOTO0OHEIX TEI. 1
68 IpakTuyeckoe 3anaTue Ne36 [Togobue tem. 1
OTHollIEHUE TITOIIAJIeH TOBEPXHOCTEH MOT0OHBIX
TEJL
Kontponbnas pabota Ne7 o teme: 1
«MHOTOTpaHHUKH U TeJla BPALICHUS
IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COACPKAHME 4
69 IIpakTuyeckoe 3anaTue Ne37 Pacuer o6bema 1
BMECTUMOCTH BEIIICCTB.
Pacuer BMECTMMOCTH )KHUJKOCTH B COCYJIaX Pa3HOMN 1
(bopMmBl.
70 KoMmOuHamu reoMeTpuyeckux Ted. 1
Hcnonp3oBaHrne KOMOMHALMK MHOTOTPAaHHUKOB U
TeJ BpPaIICHUsI B MPAKTUKO-OPUEHTHUPOBAHHBIX 1
3a/1a9ax.
Pasznen 7 Auredpa u HaYaJIa aHAIH3A 14
IlepBooGpa3znasn
(pynxuumn, ee
NpUMeHeHHue.
Tema 7.1 Coaepxanue y4eOHOro MaTepuasa 4
IlepBooGpasuast | 71 [TepBooOpaznas pynkiuu. [IpaBuna HaxoxACHUS 1 ITP6 01, 05, OK 01-05, ITo JIPBP 4.2, JIPBP
pyHkumun. nepBooOpa3HbIX. 3a/1a4a 0 BOCCTAHOBIIEHUH 3aKOHA [TPy 02,03, ITPy OK 09 15, JIPBP 16,1103H
JBHYKEHHSI 110 U3BECTHOU CKOPOCTH. 04 JIP05,09,13
[Tonsitre uaTerpupoBanus. O3HaKOMIICHHE C 1

MOHSTHEM WHTErpajia ¥ IePBOOOPa3HOM IS

MP01,04,09
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byakuun y=f(X).

Pemenue 3a1ay Ha cBsI3b IEpBOOOPA3HOIL U ee
IIPOM3BOTHOM, BEIUMCIICHUE TIEPBOOOPA3HOM JIjIst
JTaHHOU (QYHKITUH.

Tabmmma GopMyIt 1y1st HaXOXKIACHUS
nepBooOpa3HbIX. M3ydeHne mpaBuiia BEIYUCICHUS
epBOOOPa3HOM.

Tema 7.2
HNurerpan u ero
NpUMeHeHHne

Conep:xanue yueOHOro MaTepuaJia

72

[TonsiTHE HEONPEIEIEHHOT O UHTErpaa.
HaxoxneHue HeolpeAeIeHHOrO0 HHTErpaa.
I'eoMeTprUYECKHN CMBICH ONIPEAECIEHHOTO
unterpana. ®opmyna HetoToHa - JleitOHua.
Pewrenne 3a1a4 Ha npMMEHEHNE UHTErpasa s
BBIUMCIICHHS] (PU3NUYECKUX BEIHUMH U IUIOMAICH.

e Ee)

73

IIpakTnyeckoe 3ansitue Ne38 Boiuncienue
OTIPEIETICHHBIX UHTETPAJIOB PA3TUYHBIMU
croco0amu.

Brruucnenue onpeneneHHbIX HHTETPAIOB
pa3IMYHBIMH CIIOCOOAMHU.

74

IIpakTuyeckoe 3ansaTue Ne39 Briuucnenue
IIoLIaiel C IMOMOIIBIO MHTErPajioB.
KonTponbnas pabota Ne§ o reme:
«IlepBooOpa3Has GyHKIMH, ee TPUMEHEHHUE»

ITpog

CCCHOHAJIBHO OPUEHTHPOBAHHOC COACPKAHUC

IIpakTyeckoe 3ansaTue Ne40 [Ipumenenus
UHTErpana B (pu3MKe, reOMETPUH.
[TpumeHeHHe UHTETrpaa B 3aa4ax
poQeCCHOHAILHON HAIMPaBICHHOCTH

TCXHOJIOTHYCCKOT'O HpO(l)I/IJ'ISI. 3ayer Imo TeMe.

BHeay1uTopHas caMoCTOsITe/IbHASA pad0Ta CTY/ACHTOB

Brimonnenue y‘-IC6HO — HCCIIEA0BAaTEIbCKOM pa6OTBI 1o

TEME!

«[Ipumepbl npuMeHeHust HHTerpaja B GU3MKe,

TCOMCTPHUUN U TCXHUKC)).

ITP6 01, 05,
I1Py 02,03, ITPy
04 JIP05,09,13
MPO01,04,09

OK 01-05,
OK 09

Pa3znen 8
Crenenu u

AJiredpa ¥ HaYaJ1a aHAJIU3A

16

25




KOPHH.
Crenennasn
byHknus.
Iloxa3zaTenbHasi
dynknus.

Tema 8.1 Kopuu
U CTeNeHH.

Conep:xanue yueOHOro MaTepHuaJia

76

ITonsiTHE KOPHSA N-OM CTENEHU U3 JEHCTBUTEIBHOIO

yucna. CBOMCTBa KOPHS N-Oi CTENECHH.
DyHKIHU Yy = VX N HX CBOHCTBA U rpauKu.

77

[TonsiTHe cTENEHHU ¢ TFOOBIM palliOHATBHBIM
nokasaresieM. KopHu u crenenu.

CreneHu ¢ pallMOHAIbHBIMU J€HCTBUTEILHBIMU
IMOKa3aTeIsIMH, UX CBOMCTBA.

78

IpakTnyeckoe 3ansaiTue Ned1 Haxoxnenue
3HAUYEHHH CTEIEHEH ¢ JeHCTBUTEIbHBIMU
MMOKa3aTeIISIMH.

CpaBHeHHE CTETICHEHN

79

IIpakTuyeckoe 3ansiTue Ne 42 [IpeoOpa3zoBanus
BBIPAKECHUM, COAECPIKALUX CTEIICHHU.
[TpeoOpa3zoBanre BbIpaKEHHUH ¢ KOPHIMH N-OU
CTETIEHH.

TIP6 02,04,
TPy 02
JIP 05,08,10
MP03,07,08

OK 01-05,
OK 09

JIPBP 4.2, JIPBP 15,
JIPBP 16,[TozH

Tema 8.2
CreneHHas u
noKa3zaTeJbHas
pynxuus.

Conep:xxanue yueOHOro MaTepuaJia

80

CrenenHble QyHKIIUHU, UX CBOMCTBA U TpaUKH.
CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTEIIBHBIM
MOKa3aTeJeM.

Omnpenenenue nokasarenbHOH QyHKIMH, ee
CBOMCTBA U TpaduK. 3HAKOMCTBO C IPUMEHEHUEM
noKa3aTeabHON QYHKIUH.

Pemenue nokazareabHbIX YpaBHEHHM
(YHKIMOHATIBHO TpapUUECKUM METOJIOM

81

IIpakTuyeckoe 3ansaTue Ne43 Crenennas
byHkuus, e€ rpaguK 1 CBOMCTBA.
['paduk creneHHON QyHKIUU.

82

IIpakTyeckoe 3ansaTne Ned4
[ToxazarenbHast QyHKIINS, €€ CBOWCTBA.

I1P6 02,04,
[1Py 02
JIP 05,08,10
MP03,07,08

OK 01-05,
OK 09
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['paduk nokazareabHON HYHKIIUHU. 3a4ET MO TEMaM. 1
Pasznea 9. Auiredpa u HayajIa aHAJIH3a 10
Jlorapugmnbi.
Jlorapudpmmuuec
Kas pyHKuu1.
Tema 9.1 Coaep:xkaHue yueOHOro MaTepHaJia 10
Jlorapudgmmsl. 83 Jlorapudwm yucna. CBoicTBa TOraprQmMoB. 1 I1P6 02,04, OK 01-05, JIPBP 4.2, JIPBP 15,
Jlorapudpmmuuec OcHOBHOE JIoTapu(PMUIECKOE TOKIECTBO. 1 [Py 02 OK 09 JIPBP 16,I1o3H
Kas pyHKuM1.
84 JlecsTuuHbIe U HATYpallbHbIE TOTapU(MBbI, YUCTIO €. 1 JIP 05,08,10
Omneparst JorapupMUPOBAHHUS. 1
85 IIpakTuyeckoe 3ansaTue Ned5 Beraucienue 1 MP03,07,08
norapudmoB.
CpaBHenue Jorapumos. 1
86 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA. 1
['padux morapupmudeckoit pyHkum. 3a4er mo 1
TEME.
87 [TpeoOpa3zoBaHue U penicHue JorapuGMIUIecKux 1
BBIPAKECHUM U YPAaBHEHUN.
KonTponbnas padota Ne9 no teme: «Jlorapudmsi. 1
Jlorapudgmuueckast QyHKIUS».
Paznean 10. Auiredpa u HaUYaJIa aHAIH3A 12
DJIEeMEeHTBI
KOMOHMHATOPHUK
U, CTATUCTHKHU H
TeOpUH
BEPOSATHOCTEH.
Tema 10.1 Conep:xanue yueOHOTro MaTepuaJia 6
OcHOBHBIE 88 Kombunaropuka. 1 I1P6 07,08, OK 01-05, JIPBP 4.2, JIPBP 15,
MOHATHS bunom Herorona. 1 TPy 02,03, OK 09 JIPBP 16, ITosH
KOMOMHATOPHK
u 89 IIpakTnyeckoe 3ansaTue Ne46 Pemenue 1 ITPy 05
KOMOMHATOPHBIX 33]1a4. JIP 05,0713
Pemenue 3amay Ha mepeOOp BapUaHTOB. 1
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90 IIpakTnueckoe 3ansitue Ne47 Perienue 3amad mo 1 MPO01,05,08
teme «bunoMm HeroToHay.
Pemenue 3amaud no reme «TpeyrosnbHuk Ilackamnsy. 1
Tema 10.2 Coaepxxanue yueOHOIo MaTepuasa 4
J1eMeHTBI 91 CoOpITHE, BEpOATHOCTH COOBITHS. CIIOKEHHE U 1 I1P6 07,08, IIK 1.1-1.5, JIPBP 4.2, JIPBP 15,
TEOPUH ) YMHOKEHHE BEPOSATHOCTEH. } [Py 02,03, K 2.1, JIPBP 16, ITo3H
BEpPOSATHOCTEIA. [TonsiTvie 0 HE3aBUCUMOCTHU COOBITHH. 1
92 JuckperHas ciydaiiHasi BEJIMUUHA, 3aKOH €€ 1 [Py 05 [IK 2.2,
PACTIPCACIICHHA. JIP 05,07,13 IK 3.1- 3.6
[TonsiTre 0 3aKOHE OOJBIINX YHCETI. 1
3ayer Mo TeMam. MPO01,05,08 OK 01-05,
IIpodeccnoHaTbLHO OPHEHTHPOBAHHOE COIEPKAHIE 2 OK 09
93 Pacuet BeposiTHOCTH O€30TKa3HOM pabOThI CPEACTB 1
ABTOMATH3AIIHH.
Pacuet BeposiTHOCTEH O€30TKa3HOMN PabOTHI 1
9JICMEHTOB MICXOJ/IHOM CXEMBbI aBTOMATH3AIUH.
Pa3znen 11 Auiredpa u HaUYaJIa aHAIHU3A 15
YpaBHeHus u
HEePaBeHCTBA
Tema 11.1 Copepxanue yueOHOro MaTepuasa 15
YpaBHeHus u 94  |PaBHOCWJIBHOCTH ypaBHEHH M HEPABEHCTB. 1 I1P6 07,08, IK 1.1-1.5, JIPBP 4.2, JIPBP15,
HEpPaBEeHCTBA OO011re MeTobI peleHUs] ypaBHEHH. 1 [Py 02,03, MK 2.1, JIPBP16
Ilo3HaBaTenbHOE
95 PanmonaneHble ypaBHEHUS U CUCTEMBI. 1 ITPy 05 IK 2.2,
WpparnmoHaibHbIe YPaBHEHUS U CUCTEMEI. 1 JIP 05,07.13 K 3.1- 3.6
PanmonansHble, HppalMoHaIbHble HEPABEHCTRA. 1
96 |Iloka3zarenbHbIC YpaBHEHUS U CUCTEMEI. 1 MPO01,05,08 OK 01-05,
Jlorapudmuuecknue ypaBHEHUS U CUCTEMBI. 1 OK 09
TpuroHoMeTprUYeCKHe YpaBHEHUS M CHCTEMBI. 1
[TokazareabHbIC U TPUTOHOMETPUIECKHE 1
HEPABCHCTBA.
97 IIpakTyeckoe 3anaTue Ne48 Pemenue 1
YPaBHEHUI: Pa3I0KEHHE HA MHOKHUTEITH.
BBenieH1e HOBBIX EPEMEHHBIX, MTOJICTAHOBKA 1
98 |IIpakTtuueckoe 3ansitue Ne49 Pemenne 1
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ypaBHEHU IpaUuECKUM METOIOM.

KonTponbnas padota Ne 10 o teme: «YpaBHEHHS 1
1 HEPABEHCTBAY.
99 |IIpaktuueckoe 3austue Ne50 Pemenne 1
HEPaBEHCTB METOJIOM UHTEPBAJIOB.
HecrtannapTtabsle criocoObl pelieHusl ypaBHEHHH. 1
IloaroroBka K 9K3aMeHy.
BHeayautopHasi camocTosiTe/IbHAst pad0Ta CTY/AEHTOB 2
[Toaroroska npesenrtanuu no reme: «lIpumenenue
MaTeMaTUYECKUX METOOB Ui PeIleHUs
coJiepKaTeNNbHbIX 3a7ad U3 pa3InyHbIX 00JacTeil HayKH U
MIPAKTUKN»
HUTOI'O: 224
Koncynpranuun 12
Hrorosas arrecranus B hopMe MUCbMEHHOI IK3aMeHANIMOHHOI PadoThl 6
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4. YCJI0OBUA PEA/INBALINU TPOI'PAMMBI YYEBHOTI'O ITPEIMETA

4.1. Peanu3zaumsi nporpaMMbl JUCHMILUIMHBbI TPeOyeT HAJIUYHUS y4eOHOTO
kabuHera «MaTeMaTHuKa».

O6opynoBanne yueOHOTO KaOUHETA:

- TOCAJJOYHBIE MECTA 110 KOJUYECTBY 00yUaIOIINXCS;
- pabouee MeCTO MpernoIaBaTelIs;

- KOMIUIEKT Y4eOHO-HATJISAHBIX TTOCOOUiA;

- KOMILUIEKT 3JICKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJ1aHUs JAJI1 KOHTPOJIBHBIX paboT;

- mpoeccHOHAIEHO OPUCHTHPOBAHHBIE 3aaHMS,

- MaTepUaJIbl YK3aMEeHA.

TexHUYECKUE Cpe/ICTBA OOYUCHHUS:

- INEPCOHAIBHBIH  KOMIIBIOTEp €  JIMIICH3UOHHBIM  IPOTPaMMHBIM
o0ecIeYeHUEM;

- IPOCKTOP C DKPAHOM.

3aJbl:
bubnuoTteka, YUTaIbHBIN 3a1 C BBIXOJIOM B c€Th IHTEpHET.

4.2. UudopmanmonHoe odecnevyeHue peajn3anuu NporpaMmmbl

4.2.1. OcHOBHBIE NEYaTHBIEC H3TAHNSA

1. bammmakoB M.M. Maremaruka: anredpa ¥ Hayajga MaTeMaTHYECKOTO aHaM3a,
reOMETpUsl: YYEOHHMK JUIsl CTYJEHTOB MPO(PECCHOHANBHBIX 00pa30oBaTEIbHBIX
opraHuzaiui, ocBanBaromux npodeccuu u cnenuansuoctu CI10. — M.,2021

2. baiumakoB M.M. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAJIM3a,
reometpusi: COOpHUK 3a1ay NpO(HIBHON HANpaBIEHHOCTH: y4uel. mocolue st
CTYJEHTOB MpPO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3AlMM, OCBAMBAIOLIUX
npodeccun u cneruaibHoctu CI1O. — M.,2021

3. bammakoB M.M. Marematuka: ainrebpa W Hauyajga MaTeMaTHYECKOrO aHaM3a,
reoMeTpus: 3aJadHuK: y4yed. mocobue JUisi CTYyAEHTOB MNPoheCcCHOHATBHBIX
0o0pa30BaTeNbHBIX OpraHMU3allii, OCBAUBAIOLIUX MPO(eccCud U CHEHUATbHOCTH
CIIO. — M.,2021

4. bammakoB M.M. MaremaTuka: anreOpa ¥ Hadajla MaTeMaTUYECKOTO aHaJN3a,
reoMeTpus:  ONEKTPOHHBIM  yueb.- MeTOHd. KOMIUIEKC JJsi  CTYACHTOB
poecCHOHANTBHBIX 00pa30BaTENbHBIX OPraHU3allNi, OCBAUBAIOIINX MPOPECCUU U
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cnenuagpHocTy CI1O. — M.,2021
5. bamMakoB M.1. Maremartuka: Yueonuk. — M., 2020.
6. bammakoB M.M. Maremaruka. COOpHUK 3a/1a4 MpodUIbHOW HAIPaBIECHHOCTH.

— M., 2020. Anumos III.A. u gp. Anre6pa u Hayajia MaTeMaTUYECKOTO aHAJIM3a:
Vuyeonuk 10—11 kmaccer. — M., 2020.

7.Atanacss JI.C., ByryzoB B. ®@., Kagomuie C.b. u ap. Maremaruka: anredpa u
Havajla MaTeMaTHYecKoro axammza. leomerpusi. ['‘eomerpus (0a30BbIi U
yray6nennsiit ypoau). 10—11 kmaces. — M., 2020.

8.AmumoB III.A. u ap. Anrebpa u Havajna MaTeMaTUYECKOTO aHAIM3a: YUYEOHMK
10—11 knaccer. — M.H., 2020.

9. AnekcanmpoB, A.J[. Marematuka: anreOpa W Hadajga MaTeMaTHYECKOTO
ananusa, reomerpus. ['eomerpus. 10-11 kmaccer: yueOnuk / A.Jl. Anekcanapos,
JLLA. Bepuep, B.U. Peokuk. — M.: U3gatensctBo «IIpocBemenuer», 2020. — 257 c.
— ISBN: 978-5-09-062551-7 / - TekcrT : HEMOCPEACTBEHHBIMH

10. Mopakosuu, A.I'. Anrebpa u Hadana matemaTudeckoro aHanmza. 10 kiacc: B
2 4. Y. 1. VYueOHuK Ui ydamuxcs o00I1eoOpa30BaTENbHbIX YUPEXKICHUN
(npoduneHeil ypoBeHs) / A.I'. Mopakosuy, [1.B. CemenoB. - M.: MHemo3uHa,
2020. - 457 c. — ISBN: 978-5-346-01200-9 / - Tekcr : HemocpeICTBEHHBIH

11. Mopnkosuu, A.I'. Anredpa u Hadasila MaTemMaTudyeckoro aHaiusa. 11 kiacc: B
2 u. Y. 1. VYyeOuuk s ywammxcs oOmeoOpa3oBaTeNbHbIX YUPEKICHUN
(npoduneHeil ypoBeHs) / A.I'. Mopakosuy, [1.B. CemenoB. - M.: MHemo3uHa,
2020. - 351 c. — ISBN 978-5-346-03199-4/ - Tekcr : HETOCPEACTBEHHBIH

12. Mopaxosuu, A.I'. Anrebpa n Hadana marematudeckoro ananmsa. 10 kmacc: B
2 4u. Y. 2. 3agayHuKk QI ydamuxcs oOmeoOpa3oBaTENbHbIX YUpEKACHUIMI
(mpodunwHbIi ypoBeHb) /A.I'. Mopakosuy, JI.O. [Jenumesa, JI.W. 3BaBu4 [u ap.] -
M.: Mmuemosuna, 2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Tekcr :
HENOCPEACTBEHHBIN

13. Mopakosuu, A.I'. Anrebpa u Hadana MaTemMaTH4eckoro ananusa. 11 kmacc: B
2 u. Y. 2. 3agayHuk ig ydamuxcs oOIeo0pa3oBaTeNbHbIX —yUpEKACHHMN
(nmpoduneHeil ypoBenb) / A.I'. Mopakosuu, JI.O. Jlenumena, JI.W. 3BaBuu [u
ap.],- M.: Muemosuna, 2020. - 137 c¢. — ISBN: 978-5-346-02411-8/ - Tekcr :
HETOCPEICTBEHHBIN

14 bammakoB M.M. Maremaruka. 3agayHuk: yudeO. mocobue il CTYA.
yupexzaeHuil cpell. npod. odOpazosanus. — M., 2020.

15.bammakoB M.M. Marematuka. DJIEKTPOHHBIM y4ue0.-METOJ. KOMIUIEKC IS
CTY]I. YUpEKICeHUH cpe. pod. odpazoanus. — M., 2021.

16.bammakoB M.M. Maremaruka (6a30Bb1it ypoBeHb). 10 kitacc. — M., 2020.
17.bammakoB M.U. MatemaTuka (6a30BbIil ypoBeHs). 11 kimacc. — M., 2020.
18.bammakoB M.M. Anre6pa m Hawama aHanmmsa, reomerpus. 10 kmacc. — M.,
2020.

19.bammakoB M.U. Marematuka (0a30Bbiii ypoBeHb). 10 kmacc. COOpHUK 3amad:
yue0. nocodue. — M., 2020.

20.bamvakoB M.M. Marematuka (6a30Bbiii ypoBeHs). 11 kmacc. COopHUK 3amad:
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yueb. mocodue. — M., 2020.

21.I'yceB B.A., I'puropseB C.I'., UBonruna C.B. Matematuka st npodeccuit u
CHEIUATBHOCTEH COIMATBHO-I3KOHOMUYECKOTO TNpoduiisi: y4eOHUK ISl CTYI.
yapexJIeHui cpe. mpod. odpazoanus. — M., 2020.

22. Konarun HO.M., TkaueBa M.B, ®enepoBa H.E. u np. Maremaruka: anrebpa u
Hayajia MaTeMaTUYEeCKOro aHanusa. Ainredpa U Hayajia MaTeMaTUYeCKOro aHaIn3a
(6a30BbIH U yrayoseHHbIN ypoBHH). 10 kiace / mox pen. A. b. XKmwxkuenko. — M.,
2020.

23. Konsrun F0.M., TkaueBa M.B., ®eneposa H.E. u n1p. MatemaTuka: anredpa u
Hayajga MaTeMaTUYeCKOTO aHaiau3a. Anredpa U Hayajia MaTeMaTUYECKOTO aHAIIN3a
(6azoBbIii u yrayOneHHblil ypoBan). 11 kmace / mox pen. A. b. XKmwkuenko. — M.,
2020.

24 rnateeBa E.C, COopHUK METONMYECKUX YKa3aHUM 1O BBHITOJHEHHIO
MPaKTHYECKUX paboT cTyJeHTaMu 1o aucuuiuinHe «Matematukay/ TMK, 2022.
25.bamvakos M.M. Maremartuka: KH.AJsl TpenojaBaTesisi: MeToi.nmocooue.-M.,
2022

26. bammvakos M.U., Lprasos II1.1. Meroandeckoe mocobue s MOATOTOBKH K
E['D. — M., 2020.

4.2.2. JlonoHUTEIbHbIe HCTOYHUKH
1. Bcepoccuiickue unTepHeT-ommmmuanbl. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2021). - TekcT: 2ME€KTPOHHBIH.

2. Enunas xommexkuus 1uu@poBbIX oOpaszoBarenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara ooOpamenus: 08.07.2021). - Tekcr:
DIEKTPOHHBIN.

3. HNudopmarnmonnas cucrema «EgmHoe OKkHO mocTyma K oOpa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (mara oGpamenus: 02.07.2021). -
TeKCT: 3JIEKTPOHHBIN.

4. Hayunas snektponnas ouodnauoreka (HOB). - URL: http://www.elibrary.ru (mata
obpamenusi: 12.07.2021). - TekcT: 31€KTPOHHBIH.

5. Otkpwiteiii komiemk. Matemaruka. - URL: https://mathematics.ru / (mara
oOpamenusi: 08.06.2021). - TekcT: 3I€KTPOHHBIH.

6. TloBropum wmarematumky. - URL: http://www.mathteachers.narod.ru / (mara
oOpamenusi: 12.07.2021). - TekcT: 31€KTpOHHBIH.

7. CopaBoyHMK 1O  MaTeMaTUKe ISl IIKOJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oopamenus: 12.07.2021). -
TeKCT: DJIEKTPOHHBIN.

8. CpenHss mMaTemMaTHueckas WHTepHeT mkoia. - URL: http://www.bymath.net /
(mata oopamenus: 12.07.2021). - TekcT: 31€KTPOHHBIH.

9. ®enepanbHbIii nopran «Poccuiickoe oopasoanue». - URL: http://www.edu.ru /
(mata oopamenus: 02.07.2021). - TekcT: 31€KTPOHHBIH.

10. denepanbHblli 1IEHTP WHGOPMAITMOHHO-00pa30BaTeNbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (mata oopamenwus: 01.07.2021). - TekcT: 2IEKTPOHHBIH.
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https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

11. Maxkapos, C.11. MatemaTuka 1j1si 5JKOHOMHCTOB: yueOHOe ocobue / MakapoB
C.1. — Mockaa : KnoPyc, 2022. — 263 c. — ISBN 978-5-406-08853-1. — URL:
https://book.ru/book/941744  (nata oOpamenus: 29.09.2021). —  Tekcr:
AJICKTPOHHBIM.

12 Koposie, B.T. Marematuka s HeMaTeMaTHYECKUX CHCHUAIBHOCTCH W
HamnpabyieHuii: yueOnuk / Kopones B.T. — Mocksa: KunoPyc, 2022. — 218 ¢. —
ISBN  978-5-406-09096-1. — URL: https://book.ru/book/942444  (nata
obpamenus: 29.09.2021). — TeKcT: 3IEKTPOHHBIN.

13. bammakos, M.M.Marematuka. [IpakTukym: ydeOHO-IpaKTHYECKOE mOocoOme /
bammvakos M.U., Outnra C.b. — Mocksa: KaoPyc, 2021. — 294 ¢. — ISBN 978-
5-406-05758-2. — URL: https://book.ru/book/939104 (mata oOparmmenwus:
29.09.2021). — TeKcT: 3JIeKTPOHHBIH.

14. I'yceBa, H.M.COopHuk 3amau o reoMeTpuu B 2-X vactsax. Yacts 1: yueOHOe
nocobwue / I'ycea H.U., Jleancora H.C., Tecas O.FO. — Mocksa: KunoPyc, 2021.
— 527 ¢. — ISBN 978-5-406-05196-2. — URL.: https://book.ru/book/938044
(mata oopamenusi: 29.09.2021). — TekcT: 271eKTPOHHBIH.

15. I'yceBa, H.M.C6opHuK 3a7a4 o reoMeTpuu B 2-X vactsax. Yacts 2: yueOHOe
nocobwue / I'ycea H.U., Jleancora H.C., Tecas O.FO. — Mocksa: KunoPyc, 2021.
— 528 ¢. — ISBN 978-5-406-05200-6. — URL.: https://book.ru/book/938045
(mata oopamenus: 29.09.2021). — TeKcT: 2MeKTPOHHBIM.

16. enexkuna, M.E.Teopuss BEposATHOCTEH M MaTeMaTH4YecKas CTAaTUCTHKA B
BoIpocax M 3angadax: yueOHoe mocoboue / [enexxxkmna W.E., CrenanoB C.E.,
[pranok .M. — Mocksa: KuoPyc, 2021. — 254 ¢. — ISBN 978-5-406-06732-1.
— URL: https://book.ru/book/938240 (mara o6pamenus: 29.09.2021). — TekcT:

AIEKTPOHHBIN.
17. bammakoB, M.U. Marematuka: yueOHuk / bammakoB M.M. — Mocksa:
KnoPyc, 2020. — 394 c. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (mata obpamenus: 29.09.2021). —  Tekcr:
DIEKTPOHHBIN.

18. Cenpix, N.}FO. Marematuka: yueonuk / Cenpix W.}O., Kpusonamos C.A.,
[IeseneB A.FO. — Mocksa: KuoPyc, 2019. — 719 ¢. — ISBN 978-5-406-05914-
2. — URL: https://book.ru/book/929527 (nara obpamenus: 29.09.2021). — Tekcr:
DIEKTPOHHBIN.

19.  www. fcior. edu. ru (MadopmManmonHbie, TPEHUPOBOUHBIC ¥ KOHTPOJIHHBIC
MaTepHabl).

20. www. fcior. edu. ru (MudopmanmoHHbie, TPEHUPOBOUHBIE U KOHTPOJbHBIE
MaTepHabl).

33



5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O
HNPEIMETA OVYIL.04 MATEMATHUKA

HanMenoBaHue 00pa3oBaTe/bHBIX MeToabl OLeHKH
pesyiastaToB ®I'OC COO
(mpeameTHbie pe3yabTarsl —[1P0/y )

I1P6 01 | copmMHUpOBaHHOCTH MPEACTABICHUH O
MaTeMaTHuKe KaK 4acTH MUPOBOMH
KYJIBTYpBl U MECTE MaTEMAaTUKU B
COBPEMEHHOM IIUBHIIM3ALIUH, CIIOCO0aX
OIMCAaHMS SBJICHUN PEaTbHOTO MUpPa Ha
MaTEeMaTH4eCKOM SI3BIKE;

BBITIOJIHEHUE U 3alUTa NPE3EHTAIUH,
MOJIrOTOBKA pedepara.

ITP6 02 | copMupOBaHHOCTH MPEICTABICHHI O - BBINIOJIHEHUE U 3aIUTa IPE3CHTALNH,
MaTeMaTUYECKUX MOHATUAX KaK - MOJTOTOBKA COOOIIECHUI;
BAKHEHIINX MaTEMAaTUYECKUX MOJEIAX, | - IK3aMEH
MO3BOJISIIOIIMX ONMKMCHIBATH U U3y4YaTh
pa3HbIE IIPOLIECCHI U SIBJICHUS;

[MOHUMaHHE BO3MOKHOCTH
AKCHOMAaTHYECKOT0 IIOCTPOCHUS
MaTeMaTUYECKUX TEOPHil;

I1P6 03 | BmageHne METOIaMH JIOKa3aTeIbCTB U - BBITIOJIHEHUE KOHTPOJILHOU PabOTHI,

AIrOPUTMOB PELIEHUS, YMEHUE UX - YCTHBIH orpoc,

IIPUMCHATH, IPOBOAWUTDH AOKA3ATCIbHBIC | - TCCTUPOBAHUC.
PACCYXKJACHUS B XOAC PCHICHUS 3a0a4;

I1P6 04 | BnageHue cTaHAAPTHBIMU [IPHEMAMHU - BBITIOJTHEHUE KOHTPOJIBHOU paboThl,
pelieHus: pariOHAIbHBIX U - YCTHBIH o1poc,
UppaIlMOHANBHBIX, TOKA3aTEeIbHBIX, - TECTUPOBAHUE;
CTENIEHHBIX, TPUTOHOMETPUUECKHUX - OK3aMeEH.

YPaBHEHUI U HEPABEHCTB, UX CUCTEM;
HCII0JIb30BAHNE TOTOBBIX
KOMIIBIOTEPHBIX IPOrpamMM, B TOM
quclie JIs IOMCKa IMyTH pelIeHUs U
WITIOCTPALIUM PELICHUs ypaBHEHUN U

HEPABEHCTB;
ITP6 05 | cpopMHUpOBaHHOCTH MpeECTaBIEHUI 00 | - yCTHBIN ompoc,
OCHOBHBIX NIOHSATHUSAX, UJIESX U METOJIaX | - TECTUPOBAHHUE,
MaTEMaTHYECKOT0 aHAJIN3a; - IOJITOTOBKA COOOLICHUH
I1P6 06 | B1aneHre OCHOBHBIMU MOHSATUSMU O - BBIIIOJIHEHUE MPAKTUYECKON paboThl,
IUIOCKMX M MIPOCTPAaHCTBEHHBIX - BBIIMOJIHEHUE KOHTPOJILHON PabOTHI,
reoOMeTpUUYECKUX PUrypax, ux - YCTHBIH OIpoc,
OCHOBHBIX CBOMCTBaXx; - TECTUPOBaHUE,
c(OpMUPOBAHHOCTh YMEHUS - BBINIOJIHEHUE U 3alllMTa MPE3eHTaluH,

pacro3HaBaTh reOMeTpHUecKue GUrypsl | - MOATOTOBKA COOOIECHUIA;
Ha YepTekax, MOJCISAX U B peallbHOM
MUpE; IPUMEHEHNE U3YUEHHBIX CBONCTB
reoMeTpuyeckux Guryp u Gopmy s
pEeLIeHNs] TEOMETPUUYECKUX 3a7a4 U
3aJ1a4 ¢ MPAKTHYECKUM COJIEP)KAHUEM;

I1P6 07 | cpopMHUpPOBaHHOCTH MpEACTaBIECHUI O - BBITOJIHEHUE NTPAKTHYECKON PabOTHI,
Ipolreccax U SBJICHUIX, UMEIOIINX - BBIIIOJIHEHUE KOHTPOJIBHOU paboThl,
BEPOSITHOCTHBIN XapakTep, - YCTHBIH OIIpoC,
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CTaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaibHOM MHUPE, OCHOBHBIX MOHSATHUSAX
3JIEMEHTapHON TEOPHH BEPOSITHOCTEN;
YMEHUMN HAXOJIUTh U OIICHUBATH
BEPOATHOCTH HACTYILJICHUSI COOBITUI B
MPOCTEUIINUX MTPAKTUUECKUX CUTYaLHSIX
Y OCHOBHBIE XapaKTEPUCTUKHU
CIIyYaiHBIX BEJIMYMH;

- TECTUPOBaHUE.

ITP6 08 | BrajieHre HaBbIKAMU MCIIOJIB30BAHUS - BBITTOJTHEHUE TTPAKTUYECKON PabOTHI,
TOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM - TECTUPOBAHUE,

IIPU PELICHUH 3a/1a4; - IOATOTOBKA COOOIICHUN

[TIPy 01 | copmMupOBaHHOCTH MpEACTABICHUI O - BBITIOJIHEHUE MTPAKTHYECKON PabOTHI,
HE0OXOIMMOCTH J0Ka3aTeNbCTB MPU - BBIIIOJIHEHUE KOHTPOJIBHOU paboThl,
000CHOBaHHUU MaTeMaTHYECKUX - YCTHBIH OIIpoC,

YTBEPKJICHUM U POJIM AaKCUOMATHUKU B - TECTUPOBAHUE,
IIPOBEJECHUH JI€TyKTUBHBIX -3K3aMeH
paccyxJIeHU;

[TPy 02 | copMHUPOBaHHOCTH MOHSITUHHOTO - BBIIIOJIHEHUE MPAKTUYECKON paboThl,
amnmapara 1o OCHOBHBIM pa3jiesiaM - BBITIOJTHEHUE KOHTPOJIBHOU paboThl,
Kypca MaTEMAaTHKH; 3HAHUI OCHOBHBIX | - YCTHBIN OIPOC,

TeopeM, GopMyIl U YMEHUS UX - TECTUPOBAHUE,

MIPUMEHSTh; YMEHUS J10Ka3bIBATh - BBIIIOJHEHHE U 3alllUTa PE3eHTaluH,
TEOPEMBI U HAXOJIUTh HECTAHIaPTHBIE - MOJArOTOBKA pedepara u COOOIIEHU;
CIIOCOOBI penICHHS 3a/1a4;

[Py 03 | copMUpPOBAaHHOCTH YMEHHUIA - BBINIOJIHEHUE MPAKTUYECKOM paboThI,
MOJIETUPOBATh peajbHbIE CUTYaAIUH, - BBITMIOJIHEHUE KOHTPOJILHOU PabOTHI,
HCCIEeA0BaTh NOCTPOEHHBIE MOJIEIH, - YCTHBII orpoc,

MHTEPIPETUPOBATH MOTYyUCHHBIN - TECTUPOBAHUE,
pe3yJIbTarT; - BBITNIOJIHEHHE U 3alllUTa PE3CHTALUH,
- MOJIFOTOBKA COOOIIEHUN

[1Py 04 | cpopMHUPOBaHHOCTH MpEICTaBICHUI 00 | - BBINOJIHEHHE TPAKTUYECKON paboTHl,
OCHOBHBIX IIOHATHSAX MaT€MaTUYECKOTO | - BBIOJIHEHWE KOHTPOJIbHOMN padoThI,
aHaJIM3a U UX CBOMCTBAX, BIaJICHNE - YCTHBIH OIIpOC,

YMEHHEM XapaKTepU30BaTh MOBEIEHUE | - TECTUPOBAHUE,
(GyHKIMH, UCTIOB30BaHNUE TOTYYEHHBIX
3HaHUH I ONIMCAHU U aHAJIM3a -3a4er.
peaJIbHBIX 3aBUCUMOCTEN;
[1Py 05 | BnageHne yMEHUSIMU COCTaBJICHHUS - BBIIIOJIHEHUE MPAKTUYECKON paboThl,

BEPOATHOCTHBIX MOJEJIEH IO YCIOBUIO
3aJ1a4M U BBIYUCIICHUS BEPOSITHOCTU
HACTYIJIEHUs COOBITUH, B TOM YHCIIE C
puMeHeHneM (HopMysl KOMOMHATOPUKHU
1 OCHOBHBIX TEOPEM TEOPUHU
BEPOATHOCTEN; UCCIIEIOBAHUS
CIIy4alHbIX BEJIMYHH 10 UX
pacnpeesIeHuIo.

- BBIIMOJIHEHUE KOHTPOJIbHOW PabOTHI,
- YCTHBI OIpoc,

- TECTUPOBAHUE,

-DK3aM€EH.
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Ipuioxenue 1
IIpumepHasi TeMaTHKA HHAMBHUAYAJBHBIX IPOEKTOB 10 MIPEAMETY

. Marematuka B npodeccun «MacTep MpOMBIIIIIEHHOTO 000pyAOBaHUS».
. MoHTaXHbIE, PEMOHTHBIE M HAJIaJJOUHbIE paOOThI IN1a3aMU MaTEMaTHKA.
. [TocTpoenue uepTexen ciaecapHblX KOHCTPYKIIHH.

. CuMMeTpus B CIIECapHBIX KOHCTPYKITUSX.

. Pabouas 6uorpadus opyxerinuka I'.C. IlImaruna.

. be3 MepHO TMHENKN WU U3MEPEHUE TOJIBIMU PYKaMH.

. 'eomeTpus B cecapHBIX KOHCTPYKITHSX.

. 'eoMeTpust u mHKeHEepHas rpaduka.

10. MeTo KOOpAMHAT B CIIECAPHOM JeTie.

11. Pemienue 3a1a4 Ha CMECH U CILIABBHI.

12. JluarpaMmmbl COCTOSTHUSI METAJJIOB U CIUIABOB.

13. 'eomeTpruecKue XapaKTepUCTUKH TNIOCKUX CEUCHHM.

14. Bezpaecyiias MmaTeMaTHKa.

15. TIpuGopkl, HHCTPYMEHTHI U MPUCTIOCOOTICHUS I U3MEPEHUM.

16. 3agaun Ha HauOoJIbIIIee U HAUMEHBIIIEE 3HAYCHUE BEJTUYMH U METObI UX
perieHusl.

17. 3auem yenoBeKy HY>KHbl U3MEPEHUS B pa3HbIC BpeMeHa?

18. I'eomeTpus JloGaueBckoro.

19. 3nakomoe 1 He3HAKOMOE Marndeckoe yucio [1u.

20. 3omoTast mpoTOPIHS.

21. 3amedarenbHbIC KPUBBIC.

22. 3aMmedaTenbHbIC TOYKH TPEYTOJIbHUKA.

23. M3Brieuenne KBaipaTHBIX KOpHEH 0€3 KalbKyJIsTopa.

24. KBanpatusie ypaBHeHus B [[peBHeM Basuione.

25. KBanpaTHbie ypaBHEHUS B Tpyiax Asib-XOpe3MH.

26. Kpanpatuunasi GyHKIMS B CTPOUTENIBCTBE U apPXUTEKTYPE.

27. KBanpatuunas ¢GyHKIUA B PU3MKeE.

28. Kypbesbl, cohu3mbl, MapajgokCchl B MAaTEMaTHKE.

29. MaTtemaTH4ecKkoe MOJICTUPOBAHKUE U €T0 MPAKTUUECKOE IPUMEHEHHE.
30. OnTryeckue WITIO3UN U UX TPUMEHEHHE.

31. 'eomeTpus B HAITMOHAIBHBIX OPHAMEHTAX.

32. IToBEpXHOCTH MHOTOTPAHHUKOB.

33. IIpou3BoHas U €€ MPaKTUYECKOE TPUMEHEHUE.

34. 'apMOHMS 1 MaTEMATHKA.

35. Pa3paboTka JIOrH4eCKuX Urp.

36. Uucna ¢ cOOCTBEHHBIMU UMEHAMH.

37. Camoe UHTEPECHOE YUCIIO.

38. CeMb BenmMUalIINX 3araJjok MaTEMaTHUKH.

39. Cepbe3HOe U Kypbe3HOE B UHCIIaX.

40. Cro>kHbBIE TIPOLICHTHI B PEAIbHOMN KU3HHU.

OO0 1D WN —
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41.TpuroHomeTpHusi BOKpYT Hac.
42. TpuroHoMeTpus B OKpPY>KaroIlleM HaC MUPE U JKU3HU YEJIOBEKA.
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IIpunoxenue 2

Cunxponusanus oopasoBarenabHbIX pe3ybTaToB PI'OC COO 1 ®I'OC CI10

HaumenoBanue OK, IIK coriacHo
®IrocC CIio

HaumeHoBaHHe JHYHOCTHBIX Pe3yJbTaTOB
(JIP) coraacuo ®I'OC COO

HaumenoBanue meranpeametrnbix (MP)
pe3yabTatoB corjacio ®I'OC COO

OK. 01 Beibupats criocoObI pemeHus
3a/1a4 mpodeccuoHATBHON
JeSITeTbHOCTH, IPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

JIP 05 ChopMHpOBaHHOCTH OCHOB CAaMOPa3BUTHS
Y CaMOBOCIIUTAHUS B COOTBETCTBUU C
o011eueoBeYeCKUMHU IEHHOCTSMU U HJlealaMU
IPa)XTaHCKOTO OOIIECTBA; TOTOBHOCTH H
CHOCOOHOCTH K CAaMOCTOSITENIbHOM, TBOPUYECKOM U
OTBETCTBEHHOM JESATEIHLHOCTH

MP 01 YMmeHne caMOCTOSTEIIBHO
ONPEEATh LEIH IeITeIbHOCTH U
COCTAaBJIAThH IJIAHBI IE€STEILHOCTH;
CaMOCTOSTEJIbHO OCYIIECTBIISATD,
KOHTPOJIMPOBATh U KOPPEKTHUPOBATH
NEeSITENLHOCTD; NCII0JIb30BaTh BCE
BO3MOJKHBIE PECYPCHI I JOCTUKECHHS
MOCTAaBJICHHBIX 1EJICH U peann3aiuu
IJIAaHOB JICSITEIIbHOCTH; BBIOUPATh
YCHEIIHBIE CTPATETUH B PA3IMYHBIX
CUTYaIUIX

OK. 02 Mcnonbp30BaTh COBpEMEHHbBIE
CpeZAcTBa MOUCKA, aHAJIN3a U
WHTEpIpEeTany NHPOPMAITUHN U
MH(OPMaIMOHHbBIE TEXHOJIOTUH JUIS
BBITIOJIHEHUS 33]71a4 MPO(eCCUOHATBHOM
JesITebHOCTH.

IIK 1.2. Onpenenarp
M0CJIe/I0BATENbHOCTh U ONTUMAJIbHBIE
CIIO0COOBI MOHTaXka KOHTPOJIbHO-
U3MEPUTENBbHBIX PUOOPOB U
AIIEKTPUUECKUX CXEM Pa3ITHIHBIX
CHCTEM aBTOMATHUKH

IIK 3.3. OcymecTBasATh MOBEPKY,
KaJHOPOBKY M MTPOBEPKY KOHTPOJIHHO-
M3MEPHUTETBHBIX TIPUOOPOB B CUCTEM
aBTOMAaTHUKH

JIP 09 T'0TOBHOCTb 1 CLIOCOOHOCTB K
00pa30BaHMIO, B TOM YHCJIE caMOOOPa30BaHUIo,
Ha IPOTSHKEHUU BCel )KM3HU; CO3HATEIbHOE
OTHOILICHHE K HENPEPHIBHOMY 00Pa30BaHUIO KaK
YCIJIOBHUIO YCIIEIIHOM MpodeccnoHalbHOM U
OO0IIECTBEHHOH 1€ TETbHOCTH

MP 03 Bnanenue HaBbIKaMu
M03HABATEJIbHOM, yueOHO-
HCCIIEA0BATENIBCKON U MPOEKTHON
NeSITeIbHOCTH, HABBIKAMU pa3peIIeHUs
po6JeM; crmocoOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B
pEIICHUS TPAKTUICCKUX 33]1a4,
MPUMEHEHHUIO Pa3JIMYHbIX METOIOB
TTO3HAHUS

OK. 03 IlimanupoBath U peaan30BbIBATH
cOOCTBEHHOE MPO(hecCHOHABHOE U

JIP13 Oco3nannblil BIOOp Oyayiei npodeccun
1 BO3MOXXHOCTEH peann3alnuu COOCTBEHHBIX

MP 04 '0TOBHOCTB ¥ CLTOCOOHOCTH K
CaMOCTOSITeNIbHON MH(POPMAIIMOHHO-
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JIMYHOCTHOC Pa3sBUTHUC,

NpCANPUHUMATCIBCKYIO JCATCIbHOCTL B

npogeccuoHanbHOH chepe,
UCIIOJIb30BATh 3HAHHUS 110 (PHHAHCOBOM

I'paMOTHOCTH B Pa3JIMYHBIX )KU3HCHHBIX

CUTYaIUsAX

[IK 1.2. Onpenensite
MOCIIEI0BATEIBHOCT U ONTUMAJIbHBIE
CIIOCOOBI MOHTaka KOHTPOJIBHO-
U3MEpUTENIbHBIX TPUOOPOB U
INMEKTPUUYECKUX CXEM PA3ITUIHBIX
CUCTEM aBTOMAaTHKHU

I1K 3.3. Ocy1iecTBasiTh MOBEPKY,
KaTMOPOBKY U MPOBEPKY KOHTPOJILHO-
M3MEPHUTEIBHBIX TPHOOPOB U CHCTEM
ABTOMATUKH

JKHU3HCHHBIX ITIJIAHOB,; OTHOIIICHHUEC K
npodhecCHOHATBHON eI TeIbHOCTH KaK
BO3MOXHOCTH Y4aCTUA B PCILICHUU JIMYHBIX,
00LIECTBEHHBIX, TOCYIAPCTBEHHBIX,
0O0IIEeHAIIMOHAIBHBIX TPOOJIEM

[I03HABATEIbHOM AEATEIbHOCTH, BIIaJICHUE
HaBBbIKAMHU NOJIY4YEHUS HEOOXOAUMON
nH(pOpMAIIMY U3 CIIOBAPEH pa3HBIX TUIIOB,
YMEHHE OPUEHTUPOBATHCSA B PA3IIMYHBIX
MCTOYHMKAX MH(OPMAIH, KPUTUIECKU
OLICHUBATh U UHTEPIIPETUPOBATH
UH(POPMAIIHIO, TIOTYYaEMYIO U3 Pa3InYHBIX
UCTOYHUKOB

OK. 04 DddexTuBHO
B3alMO/ICIICTBOBATH U pabOTATh B
KOJUJIEKTUBE U KOMaHJIE.

JIP 06 TosiepaHTHOE CO3HAHKE U TTOBEJCHUE B
MOJUKYJIbTYPHOM MUPE, TOTOBHOCTD U
CIIOCOOHOCTH BECTH JTUAJIOT C APYTUMHU JIFOIbMH,
JIOCTUTaTh B HEM B3aWMOITIOHUMAaHHs, HaXOIUTh
o0111e eI U COTPYAHUYATh IS UX
JOCTUXKEHHS, CIIOCOOHOCTh TPOTUBOCTOSTh
WJICOJIOTHH IKCTPEMHU3Ma, HAlMOHAIM3Ma,
KceHo(hoOUn, AMCKPUMUHAIIUY TI0 COLIUATBHBIM,
PETUTHUO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MpU3HAKaM U IPYyTrUM HETATUBHBIM COLIMAIbHBIM
SIBJICHUSIM

MP 02 YmeHune npoIyKTUBHO OOIIATHCS U
B3aMMO/ICHCTBOBATH B IIPOLIECCE
COBMECTHOMU JESITEIIbHOCTH, YUUTHIBAThH
MO3UINH IPYTHX YYACTHUKOB
NeATeNbHOCTH, () ()EKTUBHO pa3peniaTh
KOH(JIUKTHI

OK. 06 ITposiBIsATH TpakIaHCKO-
MaTPUOTUYECKYIO MO3ULHUIO,
JEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPaJUIIMOHHBIX
POCCUICKHX JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YIETOM
rapMOHH3AIMN MEKHAIMOHAIBHBIX U
MEXKPEJIIUTUO3HBIX OTHOLICHUH,
IIPUMEHATH CTAHIAPTHI
AHTUKOPPYILIUOHHOTO NTOBEACHUS

JIP 04 ChopMupOBaHHOCTH MUPOBO33PEHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOTO Ha JIUAJIOTE KYJIBTYP, a TAKXKE
paznuuHbIX (opM OOIIECTBEHHOTO CO3HAHMSI,
OCO3HAHUE CBOET0 MECTa B MOJIUKYJIbTYPHOM
MUpe

MP 06 Ymenue onpenensiTh Ha3HAUYCHUE U
(YHKIIUHU pa3TUYHBIX COIMATBHBIX
WHCTUTYTOB
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OK. 07 CopnelicTBOBaTh COXPaHEHUIO
OKpY>KaloIleu cpebl,
pecypcocOepexeHuI0, MPUMEHSITh
3HaHUsS 00 U3MEHEHHUH KJIMMATa,
MIPUHITUIIBI OEPEHKITNBOTO
MPOu3BOJICTBA, Y3 (HEKTUBHO
JIECTBOBAThH B

YpEe3BBIYANHBIX CUTYAIHSIX;

JIP10 DcreTrueckoe OTHOLIEHUE K MUDY,
BKJIIOYasl 3CTETUKY ObITa, HAYYHOI'O U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA,
OO0I1I€CTBEHHBIX OTHOLICHUN

MP 07 YMenue caMmoCTOSITENHLHO
OIICHUBATh U IPUHUMATH PEIICHMS,
OTIPECIISIONINE CTPATETHUIO TIOBECHHUS, C
YYETOM IPOKIAHCKUX W HPABCTBCHHBIX
LICHHOCTEH

OK. 09 ITonp3oBaTbcs
npodeccHoHaATLHOM TOKyMEHTaIuel Ha
rOCYJapCTBEHHOM W HHOCTPAaHHOM
SI3BIKAX..

JIP13 Oco3HanHbIi BEIOOp OynyIiei npodeccun
Y BO3MOKHOCTEH peasin3aliuu cOOCTBEHHBIX
KU3HCHHBIX TIAHOB; OTHOIIICHHE K
npoeccroHaABHOM IEeSATEIBHOCTH KaK
BO3MOYKHOCTH YYaCTHsI B PCIICHUH JIMYHBIX,
OOIICCTBEHHBIX, TOCYIaPCTBCHHBIX,
o0IIeHaIMOHATBHBIX TTPOOIEM

MP 05 YmMmeHnue ucnosib30BaTh Cpe/icTBa
MH()OPMAIIMOHHBIX U KOMMYHHKAITHOHHBIX
texHosioruit (nanee - UKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHMU3aIMOHHBIX 33]1a4 C COOII0IEHUEM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKU
0€30MacCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBOBHIX U
ATHYECKHX HOPM, HOPM HUH(DOPMAIIMOHHOM
0€301acHOCTH

OK 03. [ImanupoBaTh U peaan30BbIBATH
coOcTBeHHOE MTpoheccCHOHATEHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEINPUHIMATEIBCKYIO IeATEIIEHOCTD B
npogeccuoHanbHOM chepe,
WCTIOJIB30BATh 3HAHUS 110

(1MHAHCOBOW TPAaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CHTYAITHSIX

JIP 09 I'oTOBHOCTE U CITOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO,
Ha MPOTSHKCHUH BCEH JKM3HU; CO3HATEIILHOE
OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIOBUIO yCIIEUTHOW MpodeccnoHanbHOoM 1
00IIECTBEHHON AEATEIbHOCTH

MP 09 Bnanenue HaBbIKaMU
NIO3HABATEJIbHOMN pe(IeKCHH Kak
OCO3HAHUS COBEPIIIACMBIX JICHCTBUHN U
MBICJTUTEIIBHBIX TIPOIIECCOB, UX
pPE3yNbTAaTOB U OCHOBAHUM, TPAHUI] CBOETO
3HAHHUS ¥ HE3HAHMS, HOBBIX
MO3HABATEJIbHBIX 3a7a4 U CPEICTB UX
JIOCTHKEHHS
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IIpeeMcTBEHHOCTH 00Pa30BaTEeIbHBIX Pe3yJIbTATOB
PI'OC COO (nmpeaMeTHbIX) ¢ 00pa3oBaTejbHbIMU pe3yabTaTamu OPI'OC CITIO
(mpodeccrnoHaabHO-OpUEHTUPOBaHHAS B3aUMOCBSI3b 00111€00pa30BaTEILHOTO MpeaMeTa ¢ mpodeccueii)

IIpunoxenue 3

HaumenoBanue
o0uenpodgeccHOHAIbHBIX
JUCUMILINH ¢ 00pa3oBaTeIbHBIMU
pe3yJbTaTaMu, UMEIOIMUMHI
B3aMMOCBSI3b ¢ npeaMeTHbIMH OP

HaumeHnoBanue
npogeccuoHaIbLHBIX MOy JIeH
(MJK) ¢ odpa3oBaTeibHBIMU

pe3yJabTaTamMu, MMEIOIIUMHU
B3aMMOCBSI3b C NMpeIMeTHBIMHU
opP

HanmeHoBaHue npeaMeTHBIX
pesyastatos ®I'OC COO,
MMEIINX B3aHMOCBS3b C
OP ®I'0OC CIIO

HaumeHoBaHue pa3jiesioB/TeM U
paboyeii mporpamme no
npeaMery

OI1.03. Jonycku, mocaaku U
TeXHH4YeCKHe U3MepeHust

YMeTh:

- IPOEKTUPOBATH TEXHOJIOTMYECKHUE
MIPOIIECCHI C UCIIOJIb30BAaHUEM 0a3
JIAHHBIX TUIIOBBIX TEXHOJOTHYECKHUX
MPOIECCOB B AUAJIOTOBOM,
MOJTyaBTOMaTUYECKOM U
ABTOMAaTUYECKOM PEXHUMaX;
3HaTh:

- TEPMUHOJIOTHIO U €TUHULIBI
W3MEPEHUS BEJTUYHMH B
COOTBETCTBHH C JIEUCTBYIOIINMH
CTaHJapTaMHU U MEKTyHAPOTHOM
cucremon equaun CU;

IIM 01. BrinmoiaHeHue MOHTaXxa
KOHTPOJIbHO-U3MEPUTETHHBIX
PUOOPOB U IJIEKTPUUECKHUX CXEM
CUCTEM aBTOMATHKHU

MJK.01.01. KonTposasHo-
MU3MEpUTEIIbHBIE TPUOOPHI U
ANEKTPUYECKUE CXEMBI Pa3INYHbIX
CHUCTEM aBTOMATUKH

OnbIT NIpaKTHYECKOH
NesiTeIbHOCTHU:

BBIOOp 000PYAOBaHMS U
AJIEMEHTHOM 0a3bl cUCTEM
aBTOMATHU3alluu B COOTBETCTBUU C
3a/IaHUEM U TpeOOBaHUEM
pa3paboTaHHON TEXHUYECKOM
JIOKYMEHTAIIMX Ha MOJICITb
AJIEMEHTOB CHCTEM aBTOMAaTHU3alINY;
YMeTb: BBISIBIUIAT YCIOBHS
paboToCmoCOOHOCTH MO IETeH
3JIEMEHTOB CUCTEM aBTOMATHU3AIHI
Y UX BO3MOKHOW ONTUMU3ALINH.
IIK.1.2. Onpenenars
MOCJIEI0BATEIBbHOCTD U
ONTUMAJIBHBIE CITOCOOBI MOHTaXKa
KOHTPOJIbHO-U3MEPUTETBHBIX

I1P0 06 Bnanenue oCHOBHBIMU
MOHATHUSAMHU O TUIOCKUX U
MPOCTPAHCTBEHHBIX
reoMeTpHuecKux (purypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh FeOMETPUUECKUE
(burypsl Ha YepTekKax, MOJICISIX U B
pearbHOM MHpe; TPUMEHEHUE
M3y4YEHHBIX CBOWCTB
reomMeTpuueckux puryp u dpopmyin
JUTSL PEIICHUST TEOMETPUYECKIX
3aJa4 ¥ 3a/1a4 ¢ MPaKTHUYECKUM
coJiep)KaHuEM

Tema 1.1

IloBTOpEHUE Kypca MaTeMATHKH
OCHOBHOM IIKOJIbI
IIpakTuyeckoe 3ansaTue Ne 2.
OrnpenenieHne norpenrHocTei
U3MEPECHUM.
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nprOOPOB U IIEKTPUUECKUX CXEM
pa3JIMYHBIX CUCTEM aBTOMATHUKH

BapuanTbl npogeccnoHaATbHO-OPUEHTUPOBAHHBIX 3aIaHMI:

IIpakTnyeckoe 3ansaTue Ne 2. OnpezeneHue NOrpelIHOCTEd N3MEPEHUH.

Pemute 3agaun:

3anayga 1.

Ha nmnaTdopmy BecoB mocTaBUiv ATAJIOHHYIO THPIO BecoM 1 kr. Becwl mokazanu 3nadeHue 1,005 kr. OnpenenuTs aOCOMIOTHYIO B OTHOCUTEIBHYIO
MIOTPEIIHOCTH U3MepeHus. HaliTu npuBeIeHHYI0 IOTrPEIHOCTh BECOB, €CIM BEPXHUH Mpees N3MEpEeHUs (HOpMUPYIOLIEE 3HAUEHNE) PaBEH S KT.

3anaya 2.

[Ipu moBepke METOJIOM CIMYEHHUS TTOCIIEA0BATEILHO BKIIOUMIIN MTOBEPSIEMBIN U ATAJTOHHBIN aMIlepMeTp. DTaJTOHHBIN aMIiepMeTp nokazai 2,4 A,
noBepsAeMbIil amnepmeTp nokasan 2,45 A. Ilpenen uzmepenuii nosepsemoro ammnepmerpa 3 A. i moBepseMoro aMmnepMerpa onpeaeIuThb
abCOIOTHYIO, OTHOCUTENbHYIO U IPUBEACHHYIO TOTPEIIHOCTH.

3agaua 3.

[ToBepsiemblii TepMOMETp B TaroieM Jbay nokaszan 0,5°C, a B kumsieit Bozge 101°C. Ipenen nusmepenuit repmometpa 150°C. Onpenenursb
a0COJIIOTHBIE MOIPEIIHOCTH TEPMOMETPA MPH ITUX TEMIIEPATypax U MAKCUMAJIbHYIO PUBEIEHHYIO IOTPELIHOCTh TEPMOMETPA.
JleiicTBUTENBHO 3HaUEHUE TeMIieparypbl kunenus — Tk=100°C

JleificTBUTENTEHOE 3HAaYEHUE TeMIIepaTyphl TastHUs Jibaa T1=0°C

3amaua 4.

[IpuBenenHas norpemHocTs MaHoMeTpa paBHa 0,5 %, nuana3on usmepenus 0...10 MIla. Onpeaenutb OTHOCUTENbHBIE TOTPEITHOCTH U3MEPEHUS
nasienuii 1 Mlla u 9 MIla.

OTHOCHUTENBbHAS MOTPEIIHOCTD PE3YNbTaTa U3MEPEHUS ONPENEIAETCS BbIPAXKEHUEM:

3anaua 5
OrnpenenuTh TOMyCTUMYIO MPUBEICHHYIO MOTPEIIHOCTh aKCceJIepoMeTpa Uisl u3MepeHus BuOpoyckopenus 60 M/c2 ¢ morpenHocThio + 2 mM/c2.
Jnana3on n3Mepenus akcenepomerpa 0...100 m/c2.

3anayga 6.

HanpsoxkeHnne Ha BeIBOAaxX coHEUHOM OaTapeu noikHO npesbimath 1,20 B. [Ipu npueMouHbIX ucnbITaHUSAX O0aTapen ObUIO ofyyeHo 3HaueHue 1,21
B. MoxHO 11 060CHOBaHO yTBEPKJaTh, UTO COTHEUHAs OaTapes roJiHa K dKCILUTyaTalluu, €CIM U3MEPEHUE MPOU3BEICHO C OTHOCUTEIbHOM
norpertHocThio 0,25 %?

3anmava 7
Ha GeH30K0JI0HKE 3a1MBalOT OEH3MH C a0CONIOTHOM CUCTEMAaTHUECKON MOrpeHoCcThio A = — 0,1 j1. Beruuciante oTHOCHTENNbHBIE TIOTPEIIHOCTH,
BO3HUKaroIue npu nokynke 16 i u 40 1 6eH3una.
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3agaua 8.

OneHuTh a0COMOTHYIO MOTPEUTHOCTh U3MEPEHHS TEMITEPATYpPhI YEJIOBEUECKOro Tella, €ClU Mocje Hayalla U3MepeHHs MpoIio Bpems t =3 MuH.
ITokazanus TepMOMETpa U3MEHSIOTCS 110 3KCIIOHEHLINATIbHOMY 3aKOHY, i€ TeMmIieparypa tena Ot = 36,6°C, reMiieparypa OKpyKarollero Bo3ayxa
®oxp = 23°C. noctosaHas BpemeHu T = 1 MuH. UHCTpyMEHTAIBHOM MOTPEUTHOCTHIO TEPMOMETPA MPEHEOPEUb.

3amaua 9.

I/ICHOJIB?;YSI yCJI0BUA 3aia4n 8, OLICHUTC MUHHUMAJIbHO HGOGXOIII/IMOG BpEMA U3MCPCHUA TCMIICPATYPhI YEJIOBCUCCKOI'O TCJIA, 4YTOOBI OTHOCUTEIIbHAS

norpemHocTs He npessimana 0,2 %.

J1Jis TOTO 4TOOBI OTHOCUTENIBHAS MTOTPEITHOCTH He TipeBbimaa 0,2% OTHOCHTENbHAs TIOTPEITHOCTh U3MEPEHHUS I0JDKHA OBITh HE OOJIBIIIE:

3agada 10

OcHoBHast OTHOCUTENbHAS TOTPEIIHOCTh U3MepuTens conpotusieHus paBHa 0,1 %. OnpeaenuTs OTHOCUTEIBHYIO TOTPEIIHOCTh U3MEPUTEIS IPU
temreparype 45 °C, eciu ero JoMoJHUTENbHAs OTHOCUTEIbHAS MTOTPEITHOCTh OT U3MEHEHus TemiepaTypsl paBHa 0,005(0 — On), rae ® —temrepaTrypa
OKpY’Karollen cpeibl; OH — HopMalibHasl Temneparypa, pasHas 20 °C.

OIL. 05 TexHuka BbINOJTHEHUSA
cjaecapHbIX padoT

YMeTb: 0CylIeCTBIIATh
paloHaIbHBINA BEIOOD
TEXHOJIOTUYECKOr0 000pyA0BaHUSA
JUTSL BHITIOJTHEHUS
TEXHOJIOTUYECKOI0 MpoLecca.

IIM 02. Benenue HaJaaKu,
IOCTUPOBKH U C/1a4ya B
IKCIIyATAIMI0 KOHTPOJbHO-
H3MepPUTEeIbHbIX NIPUOOPOB U
JIEKTPUYECKHX CXeM CUCTEM
aBTOMATHKH

MIK.02.01. TexHosorust
IyCKOHAJIA04YHBbIX padoT
OnbIT NpaKTHYECKOH
NesiTeIbHOCTHU:

Bri6opa obopynoBanus u
AJIEMEHTHOM 0a3bl CUCTEM
aBTOMAaTHU3alluu B COOTBETCTBUU C
3aJlaHUeM U TpeOOBaHUEM
pa3paboTaHHON TEXHUYECKOM

I1P6 05 ChopmMupoBaHHOCTD
MPEICTaBICHUH 00 OCHOBHBIX
MOHATHUSX, UICSX U METO/IaX
MaTeMaTHYeCKOro aHaJIn3a

TPy 02 cdpopmMupoBaHHOCTH
MOHATUIHOTIO amnmapara 1o
OCHOBHBIM pa3ziesiaM Kypca
MaTeMaTHKH; 3HAaHUH OCHOBHBIX
TeopeM, GopMyIT U YMEHUS X
MPUMEHSTh; YMEHHUS JOKa3bIBATh
TEOpPEeMbl U HaXO/IUTh
HECTaH/IapTHbIE CIIOCOOBI peIIeHUS
3a1a4

TPy 03 CchopmupoBaHHOCTH
YMEHUH MOJIETMPOBAThH pPeallbHbIe

Tema 2.1

IIpsimble ¥ IIOCKOCTH B
NMPOCTPAHCTBE

Omnpenenenue rpaguuecKum
METOZOM OOIIEN CTaTUUYECKON
XapaKTePUCTHKH LIeNH 00paTHOM
CBSI3U.

IIpakTnueckoe 3ansiTue Ne8
[TocTpoenue rpaduka
3aBHCUMOCTH XapaKTEPUCTHKH
gactotsl 0(t) oT Bpemenu (t).




JIOKYMEHTAIlMU Ha MOJEIh CUTYaIluH, UCCIIEA0BAThH
3JIEMEHTOB CUCTEM aBTOMAaTH3al[MH. | IIOCTPOEHHBIE MOJIENH,

YMeTh: BEIOUpATh 000PYAOBAHNUE U | HHTEPIIPETUPOBATH MOTYICHHBIH
3JIEeMEHTHYIO0 0a3y cucTemM pe3ynbTar

aBTOMAaTHU3allMK B COOTBETCTBUU C
3aJJaHuEM U TpeOOBaHUEM
pa3pabOTaHHOU TEXHUYECKOM
JIOKYMEHTAIUH.

3HATB: - Ha3HAYEHUE U BUILI
KOHCTPYKTOPCKOH U
TEXHOJIOTMYECKON JOKYMEHTALUU
JUIsl aBTOMaTU3UPOBAHHOT O
IIPOU3BO/ICTBA;

K.2.1. Onpenenstb
HOCJIEIOBATENbHOCTD M TPEOOBaHUS K
OCHOBHBIM 3Taram
IyCKOHAJIa/I04HbIX paboT
KOHTPOJIbHO-U3MEPUTETHHBIX
puOOpPOB U CUCTEM aBTOMAaTUKHU Ha
OCHOBE UHCTPYKIUI U3rOTOBUTES
¥ HOPMATHBHO-TEXHUYIECKHIX
JIOKYMEHTOB

Bapuantsl npogeccuoHAIBLHO-OPHEHTHPOBAHHBIX 3aJaHUI:
IMpakTnyeckoe 3ansaTue Ne [ToctpoeHne rpaduka 3aBUCHMOCTH XapaKTePUCTUKHU 4acToThl ot) oT BpemenH (t).
B cooTBercTBHE ¢ HOMEpOM 3aaHueM ( HOMEp Mo KypHaiy, B mpuMmepe N = 13) nmeeMm cTaTHYeCKYI0 XapaKTepUMCTHKY 00bEKTa PEryJInpOBaHMUsl,
KOTOpas onMchIBaeTcsl ypaBHeHUueM Yop= 13-Xop
1. Jlns moCTpoeHHUs CTaTUYECKON XapaKTEepUCTUKH 00BEKTa HEOOXOIMMO 3a7]aBaTh TEKyIUe 3HaUYeHus 1l Xop. JlocTaTouHO ONpeneuTh 1B
TOYKH, YTOO MOCTPOUTH XapakTepucTuky: nmpu X0=0, Y0=13, npu X0=13, Y0=0. ITo 3TuM 1ByM TOUKaM MOCTPOEHA MpsMasi B KOOpAUHATAX
Xo, Yo.
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O6beKT PerynupoBaHus

14 K
N \
10

6 \ =4 Series]

Crartuueckas XapaKTepUCTHKa JaTurKa onucbiBaeTcs ypaBHenueM Y 1=0,28Xn
st mocTpoeHust TOM CTaTUYECKON XapaKTEPUCTUKH 331at0TCsl 3HAaYEHUs1 BXOJAHOM BenuuuHbl X1: 1, 2, 3,4 ¥ BBIUKCIAIOTCS 3HAYEHUS
BbIXO/iHOM BenmunHbl Y : 0, 0.28, 0.56, 0.84, 1.12 . Ilo 3TuM 3HaUYECHUSIM CTPOUTCS CTATUYECKAsl XapaKTEPUCTUKA JaTUHKA.

12— JAaT4UK

yal

0.6 /
/ =—¢—>Seriesl
0.4

CraTnueckasi XapaKTepPUCTHKA pEryJisiTopa onuckiBaercs ypaBHenueM Yp = 0,28Xp
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s mocTpoeHMsl STOH CTAaTUYECKOM XapaKTEpUCTHKU 3aJar0TCsl 3HAUYE€HUs BXOAHOW BenuuuHbl Xp:l, 2, 3, 4 u BBIUUCIAIOTCS 3HAYEHUS
BbIXO/IHOM BenmunHbl Yp: 0.28, 0.56, 0.84, 1.12. 1o 5TUM 3HAYEHHSIM CTPOUTCS CTATUYECKAsA XapaKTEPUCTUKA PETYISATOPA.

Perynatop
1.2
s //‘
0.8
06 / —4=—Series1

Craruyeckas XapakTepUCTUKA UCIIOIHUTEIBHOTO MEXaHW3Ma ONICHIBAETCS ypaBHEHHEM Y UM = Xum/3,74
st moCTpOCHUS 3TON CTAaTHYECKOW XapaKTEPUCTHKU 33/1al0TCs 3HAYeHUsT BXoaAHOM BenuunHbl Xum: 0, 1, 2, 3, 4 U BBIYUCISIOTCS 3HAYCHUS
BbIXOIHOM BenmurHbl YuM: 0.27, 0.53, 0.80, 1,07. [To 3TuM 3HaYEHUSIM CTPOMUTCS CTAaTHYECKas XapaKTEPUCTHKA UCITOJTHUTEIILHOIO MEXaHH3Ma.

NcnonHUTENbHbIM MeXxaHUu3m

1.2

. Pad

0.8

0.6 )
/ =¢—>Seriesl
0.4
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Omnpenenenne rpadgUIecKUM METOIOM OOIIEH CTaTUYECKONW XapaKTePUCTHKY 1ienu oOpaTHo# cBsizu — JJPYIM
M1t aTOoro n300pa3uM cTaTUYeCKHe XapaKTepUCTUKU ATHX 3BEHbEB Ha 001Iei minockocTy. B mepBoM KBaJipaHTe HaXOJUTCS CTaTHYeCKast
XapaKTEePUCTUKA JAaTYMKA, BO BTOPOM - PETYJISATOPA, B TPETHEM — UCIIOJHUTEILHOTO MEXaHU3MA.
Jlns onpenenenus pe3yabTUPYIOLIEH CTaTHYECKOM XapaKTepUCTHKU Ha OCH X1 OTMe4YaeM 2 Touku. M3 Touek mpoBOAUM MEePHEeHIUKYIISIPHI 10
IIepECEYCHUS C TMHEHHON CTaTUUECKOM XapakTepucTukoil natuuka. [lomyyaem Touku Al, Bl .
N3 3TuX ToYeK MpOBOAUM FOPU3OHTAIIN JIO MEPECECUEHUS CO CTATUUYECKON XapaKTEPUCTUKOM perynstopa B Toukax A2,B2.
W3 3TuX TOUek onmyckaeMm NMEepHeHAUKYIISIPhI 10 IEPECEUEHUs ¢ XapaKTEPUCTUKON UCIIOJHUTEIBHOIO MEXaHU3Ma, Nody4yaeMm Touku A3, B3.
['opuzoHTanbHOE MOJIOKEHUE OCH Y P MEHSETCS Ha BEPTUKAIIBHOE.
M3 HOBBIX TOUEK MPOBOAUM T'OPUZOHTAIIH 10 IEPECEUCHHUSI C COOTBETCTBYIOLUIMMU MEepHeHAUKYIsipaMu u3 Touek Al,B1.
Coenunss Touku A4,B4 monyduM pe3ynbTHPYIONIYIO CTATHYECKYIO XapaKTePUCTUKY oOpaTHOU cBsizu — [[PYIM.

(€2}

A APUM

3 —
, , , , == Series2
22 ‘1\:\4—%“653
=4—Seriesl

No

w

1S

(O3]

CITPABOYHBIE JJAHHBIE 3JIEMEHTOB CUCTEMBI
OOBeKT peryaupoBaHuUs

CraTnyeckasi XapaKTepuCTHKA [TepenaTounas GyHKIMSA
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1,8,15,22

2,9,16,23

3,10,17,24

5,12,19

6,13,20

7,14,21

4,11,18,25

Ne zamanna  CraTudeckas XxapakTEpUCTHKA

1

Y =N2X

1
e
Y =(N+1)2 =
(N+1)21

1
Y=(2N+953%
NE
1
Y = (N+1)2X

1

- X
Y = (4N +1)2—1
NE

1

Y = N2(X +1)

Y= ()X +2)

|\|2+1
(P)=—"F——
W, (p (N°+4)p

Perynstopsl

[lepenaTounas GyHKIUSA

B p+1
P 2
_ p+2
3
+3
W(p) =12
+7
P 3
_p+4
(p) = aNp
B p+4
P 4
B p+5
5
+6
W(p) =L
p+—
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Neo 3ananus

1,8,15,22

2,9,16,23

3,10,17,24

4,11,18,25

5,12,19

6,13,20

7,14,21

CraTnyeckasi XapaKTepHCTHKA

1

Y =(N+1)2X

[

X
Y =(N+1)?2?—
( ) N

1
21X
Y = (N2+1)2 =
( )N

Y = (2N —1): X

1

Y = (3N -1)2 X

1
Y =NZ-X

Y =(5) - X

JlaTunku

[lepenatounas GyHKIMSA

ﬁ+1
W (p) =
(p) o1
+2
W@=2
L]
N
2p+1
wu=§
22
N
3p+2
w(p) =2
_l’_i
P N
2p+1
W(p) =25
p+ﬁ
2p+2
W(p) = =2
p+ﬁ
4p+3
W(p) =2
+7
P N
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Ne 3apanusa

1,8,15,22

2,9,16,23

3,10,17,24

4,11,18,25

5,12,19

6,13,20

7,14,21

CraTnyeckasi XapaKTepuCTHKA

X
Y :—1
NE
X
Y = -
(N +1)2
NX
Y = T
(N2 +1)2
NX
Y = :
(N2 +2)2
NX
Y = 1
(N2 +4)2
NX
Y = :
(N2 +6)2
NX
Y= f
(N2+8)2

HMcnonHuTenbHbIE MEXaHU3MBI

[lepenatounas GyHKIMSA

w(p) =L
W (p) = ZzLEI
W (p) = 33|+\|F'\)'
W (p) = 44LF'\)'
W (p) = 22+NF'\)'
W(p) =0
W (p) = 44;'3
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