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PabGouass mporpamma ydeOHOU mucrurummebl «MaTtemaTtnka» (0a30BBI  YPOBEHD)
pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMU aKTaMU:

- ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O6 obOpa3zoBanuu B Poccuiickoit
Oenepannn» (C TOCISAYIOMMUMHI U3MEHEHUSIMU);

- Pacniopsixennem IlpaButensctBa Poccuiickoit ®@eaepanuu ot 12.11.2020 No 2945-p
«O06 yrBepxkaenun I[lmana Meponpustuii mo peanusanuu B 2021-2025 rogax Crpareruu
pa3Butus Bocnutanus B Poccuiickoit ®enepanuu Ha nepuon 1o 2025 roaa;

- [Ipukazom MunoOpnayku Poccum ot 17.05.2012 Ne 413 «OO6 yTBepxkAcHUU
(denepanbHOTO  TOCYIapCTBEHHOTO  OOpa30BaTEIbHOIO  CTaHJAapTa CPEAHEro  OOIIero
obpazoBanusm» (B ped. npukasa oT 11.12.2020 Ne 712) — manee ®I'OC COO;

- [Ipukazom Munnpocsenienust Poccun ot 07.05.2014 Ne 457 «O6 yTBepkaeHUN
benepanbHOTO roCyAapCTBEHHOTO 00pa3oBaTenbHOTO cTaHjaapTa CpEIHETo
npodecCUOHabHOTO 00pa3oBanus 1o crnenuaibHocTd  35.02.08 «Onektpudukanus u
aBTOMATH3AIUs CEIbCKOXO3SHCTBEHHOTO TTPOU3BOJICTBAY C U3MEHEHHUSIMHU U JOTMOJHEHUSIMH OT
13.07.2021— nanee ®I'OC CIIO;

- [Ipukazom Munnpocsemenust Poccun ot 20.05.2020 Ne 254 «O ¢enepaibHOM
nepeyHe y4yeOHMKOB, JIONYIIEHHBIX K MCHOJIb30BAHUIO IpPU pealn3alii MMEIOLIUX
TOCYAapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTelbHBIX MPOrpaMM HayalbHOTO  OOIIETo,
OCHOBHOTO 00IIIeT0, CpeHero odIiero oopasoanus» (B pea. npukasa ot 23.12.2020 Ne 766) —
nanee denepanbHbIA IepeueHb yUeOHUKOB;

- Pacnopsokennem Munnpocsemenuss Poccun ot 30.04.2021 Ne P-98 «O6
yTBep)kaeHun KoHuenuuu mnpenonaBaHus o00111€00pa30BaTeNbHbIX AUCHUILNIMH C Y4ETOM
npo¢ecCHOHaIBbHON HAMPaBICHHOCTH MPOTPAMM CPEIHEro MpOoQeCcCHOHATBHOIO 00pa3oBaHus,
peanu3yeMbIX Ha 0a3e OCHOBHOTO 00I1Iero oOpazoBaHus» — nanee Konnenus;

- Pacnopskennem Munnpocsemienuss Poccun ot 25.08.2021 Ne P-198 «O6
yTBEp)KAEHUM MeTonuK TmpenojaBaHus 1o  001eoOpa3oBaTebHbIM  (00s13aTEIbHBIM)
mucuuruinHaM  («Pycckuit s13bik», «Jlutepatypa», «MHOCTpaHHBIN s3bIK», «Maremarukay,
«Uctopusiy (mmum «Poccust B mupe»), «Pusndeckass KyinbTypa», «OCHOBBI 0€30IacHOCTH
KHU3HEICATEIbHOCTH», «ACTPOHOMHUS») C YYETOM MpPO(ECCHOHAIBHON HAampaBIeHHOCTH
MpOrpaMM CpEIHEro MpodeccHoHaIbHOr0 00pa3oBaHUs, peaiu3yeMbIX Ha 0aze OCHOBHOTO
oOuiero  oOpa3oBaHMs, NPEIyCMATPUBAIOIIME HWHTEHCUBHYIO  0011€00pa30BaTeNIbHYIO
MOJATOTOBKY OOYYarOMMXCAd C BKIIOYCHHEM MPUKIAAHBIX MOIYNEH, COOTBETCTBYIOLINX
npodeCcCHOHATBHON  HANpPaBICHHOCTH, B T.4. C Yy4YETOM NPUMEHEHHS TEXHOJIOTHA
JUCTAHIIMOHHOTO U JIEKTPOHHOTO 00y4eHHUs» — flajee MeToIMKH NpenojaBaHus;

- IlpumepHoit paboueil mporpammoil 001eo0pa3oBaTeIbHON YYCOHOU AUCITUTIIIUHBI
«Maremarukay (0a30BbIi YPOBEHB) ISl TPOPECCHOHATBHBIX 00pa30BaTeIbHBIX OpraHU3aINi
(peectp IIPUMEPHBIX OCHOBHBIX 00pa3oBaTeNbHBIX IIporpaMm CIIO
https://reestrspo.firpo.ru/listview/TeachingMaterial)
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1. OBIIASI XAPAKTEPUCTHKA TIPUMEPHOM PABOYEN
MMPOT'PAMMBI YYEBHOM JJUCHUTIJIAHBI

1.1. Mecto AUCUMILTHHBI B CTPYKTYype OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbI:

VYuebnas gucuumuiHa —«MaTeMaTtuka» — SIBISETCS  00S3aT€IbHOM  YacThIO
o011e00pa3oBaTeIbHOTO0  LUKJIA OCHOBHOM  00pa3oBaTeNbHON  NpOTrpaMMbl B
cootBercTBUM ¢ PI'OC mno cnenuaneHoctn 35.02.08 «Onekrpudukamus u
ABTOMATH3AIIMS CEIBLCKOTO XO3SIHCTBAY.

PabGouass mnporpamMma y4eOHON AMCHMUIUIMHBI MOXET OBITh HCIOJIb30BaHA
B JOTIOTHUTEIBHOM — MPO(ECCUOHATBHOM oOpazoBaHuu (MpU  TOBBINICHUU
KBaJTU(PUKAIIAN U TEPENOATrOTOBKE) U npodeccCUOHATBHOM  TMOATOTOBKE
pabOTHUKOB.

dopmupyer mnpodeccHOHaNbHBIE KOMIETCHIIMM OyayIIMX CHEIUaJIuCcTOB Ha
ocHoBe ctangapToB « Worldskills».

[Ipu yrpo3e BOZHMKHOBEHUS U (MJIM) BO3HUKHOBEHUH OTIIEIBHBIX UPE3BBIYANHBIX
CUTYyallMi, BBEJCHUH PEKUMAa MOBBIIICHHON TOTOBHOCTH WJIW YPE3BBIYANHON CUTyallMU
Ha Bceil Tepputopun Poccuiickoit ®enepanun aMOO0 Ha €€ 4YacTH, pealu3aius
00pa3oBaTeIbHON MPOTPAMMBbI, 3aBEPIIAIOIICH OCBOCHUE OCHOBHOM MTPOo(heCCUOHATbHON
00pa3oBaTeIbHON MPOrPAMMBI, OCYIIECTBISIETCS C MPUMEHEHHEM 3JIEKTPOHHOIO
0o0y4eHHUsI, JTUCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTUUA BHE 3aBUCUMOCTH OT
OTpaHUYCHHU, PEeAyCMOTPEHHBIX B dbenepanbHbIX roCyJ1apCTBEHHBIX
o0pa3oBaTeNbHBIX CTaHJAPTaX WM B MepeyHe Mmpodeccuil, HampaBJIeHU MOArOTOBKH,
CIIELIMAJIbHOCTEMN.

1.2. TIlnaHupyemble pe3yJbTAaThl OCBOCHUS JUCHUIIUHBI:

Oco6oe 3HaueHne MUCIUIUIMHA UMEEeT Mpu (HOPMUPOBAHUH U PA3BUTUU OOLIUX U

poheCCUOHAIILHBIX KOMITCTCHITHN
Kon O01ue KOMNETEHUNH

OK 01 |IloHuMaTh CYIIHOCTh M COIMANBbHYIO 3HAYMMOCTH CBOEil Oynyied mpodeccuu,
MIPOSIBJIATH K HEW YCTOWUYMBBIN MHTEPEC
OK 02 | Opranu3oBbiBaTh COOCTBEHHYIO JEATEIBHOCTh, BBHIOMPATh THIIOBBIE METOIbBI U
CIOCOOBI BBINIOJIHEHUS NPO(ECCHOHATIBHBIX 33/1a4, OLEHUBATh UX 3((HEKTUBHOCTh
Y KaueCTBO
OK 03 | IlpuHuMaTh pemeHus B CTaHIAPTHBIX M HECTAaHAAPTHBIX CUTyalUsX M HECTH 3a
HUX OTBETCTBEHHOCTh
OK 04 | OcymiecTBisTh TOUCK W UCIHOJIb30BaHWE WH(GOPMAIMH, HEOOXOIUMOM st
3¢ (HEeKTHBHOTO BBIMOTHEHUS TPOGECCHOHATBHBIX 3a/ad, MPo(hecCHOHATBLHOTO U
JUIHOCTHOTO Pa3BUTHS
OK 05 | Mcnonb3oBaTh nH(OPMaIMOHHO-KOMMYHHUKAITHOHHBIE TEXHOJIOTUU B
poheCCUOHATHHON EATETLHOCTH
OK 06 | PaGortate B KOJUIEKTHBE M KoMaHzae, 3((eKkTuBHO oOmarbcs C KOJUIEraMu,
PYKOBOJICTBOM, IOTPEOUTEIMU
OK 07 | Bpath Ha ce0si OTBETCTBEHHOCTh 3a palbOTy WICHOB KOMaH[bI (ITOJIYMHECHHBIX),
pe3yJIbTaT BBIMOJHEHHUS 3aJaHUI
OK 08 | CaMOCTOSTENIBHO ONpPEAENATh 3a7ayd  Mpo(EeCCHOHATBLHOTO W JUYHOCTHOTO
pa3BHUTHS, 3aHUMATLCS CaMOOOpa30BaHNUEM, OCO3HAHHO TJIAHUPOBATH MOBHIIICHUE
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KBaTM(UKAITIT

OK 09 | OpueHTHpOBATHCS B YCIOBUSAX YAaCTOH CMEHBI TEXHOJIOTHUH B MpPOQpECCHOHATHLHON
JIeSITeNIbHOCTH

I1K 2.3 | OGecneunBath 2J1eKTP0OE30MACHOCTh

[IK 4.2 | [InanupoBaTh BHINOJHEHNE PAOOT UCTIOTHUTEIISIMH

I1K 4.3 | Oprann3oBbsiBaTh pabOTy TPYJOBOTO KOJUIEKTHBA

B pamkax mnporpaMMmbl yueOHOW AMCHUIUIMHBI OOYYaIOUIMMUCS OCBAaUBAIOTCS
muuHocTHbie (JIP), meranpeamernsie (MP) m mpeameTHsle pe3ynbTarhl 0a30BOrO U
yrayonennoro yposuerr (I1P6) m (ITPy) B coorBerctBum ¢ TpeboBanusmu PI'OC
cpeaHero o0miero oopazoBaHus

Konanl

HJIaHI/IpyeMbIe pe3yabTaTbl OCBOCHUA THCHUIIVIMHBI BKJIKOYAI0T

JIP 05

c(hOpMUPOBAHHOCTh OCHOB CaMOpAa3BUTHUS U CAMOBOCIHMTAHUS B COOTBETCTBHH C
00111€4eIOBEYECKUMH LIEHHOCTSIMHU U Ui€alaMu I'PakJJaHCKOI'0 001IecTBa; TOTOBHOCTh U
CIOCOOHOCTB K CaMOCTOSITEJIbHOM, TBOPYECKON U OTBETCTBEHHO! J1€ATEIbHOCTH;

JIP 06

TOJIGPAHTHOE CO3HAaHME U TOBEJACHHE B MOJUKYIBTYPHOM MHUpPE, TOTOBHOCTH U
CIOCOOHOCTh BECTH JMAJIOT C APYTUMH JIFOAbMH, JOCTUTaTh B HEM B3aWMOMOHUMAHUS,
HAaXOJUTh OOLIMEe WeNd U COTPYAHUYATh Ui UX JOCTHXKEHUS, CIIOCOOHOCTD
MIPOTUBOCTOATH HJICOJIOTHU AKCTPEMHU3MA, HaIlMOHAIN3Ma, KceHogoouwu,
JUCKPUMHHAITMH 10 COIIMAIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAITMOHAJILHBIM MPU3HAKAM
U JIPYTUM HETATUBHBIM COITMATGHBIM SIBIICHUSIM;

JIP 07

HABBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMHU, JETHbMH MIIAJIIETO BO3pPacTa, B3POCIBIMU B
00pa3oBaTenbHON, 0OIIECTBEHHO MOJIE3HON, YUeOHO-UCCIIeI0BATENbCKOM, MPOEKTHON U
JIPYTUX BUOAX AESITEIbHOCTH;

JIP 08

HPaBCTBEHHOE CO3HAHWE U TIOBEJACHHE HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX
LIGHHOCTEH;

JIP 09

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oOBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEU KU3HU; CO3HATENFHOE OTHOIICHHE K HEMpephbIBHOMY 00pa3oBaHUIO
KaK yCIIOBHUIO YCIENTHOM NMpodecCuoHaIbHOM 1 OOIIECTBEHHOM eI TeIbHOCTH;

JIP 10

9CTETUYCCKOC OTHOUICHUC K MHUPY, BKIIIOYasa 3CTCTUKY 6I>ITa, HAaY4YHOT'O U TEXHHUYECCKOTO
TBOPYCCTBA, CIIOPTa, 06H_ICCTB6HHLIX OTHOI.HGHHfI;

JIP 13

OCO3HAHHBIN BBIOOp Oyaymie mpoecCuu U BO3ZMOXHOCTEH peain3aliii COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB; OTHOIICHHE K NPOPECCHOHATBHONW  JIEATETHHOCTH  Kak
BO3MOXKHOCTH YYacTHUsl B PEIIEHWW JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX,
00IIeHAIIMOHAIBHBIX MTPOOJIEM.

MP 01

YMCHHUE CaMOCTOATCIBbHO OIPEACTATE MHEIH ACATCIBHOCTH MW COCTaBJIATH IIJIAHBI
ACATCIIBHOCTH,; CAMOCTOSATCIIBHO OCYHICCTBJIIATH, KOHTPOJIIMPOBATH U KOPPEKTUPOBATH
ACATCIIBHOCTD, MCII0Jb30BaTh BCC BO3MOXXHBIC PECYPChI I JOCTHUKCHHUA ITOCTABJICHHBIX
I_ICJICI>'I U pcain3allu IIJIaHOB ACATCIIbHOCTH, BBI6I/IpaTB YCHCHIHBIC CTpaTeTuu B
Pa3IMYHBIX CUTYallUuAX;

MP 02

yYMEHUE TPOJYKTHUBHO OOIIATBCS M B3aUMOJCHCTBOBaTH B IPOILIECCE COBMECTHOM
NeSITeTbHOCTH, YYUTHIBATh TO3HMIMU JPYTrHUX YYaCTHHKOB JIEATENLHOCTH, 3(deKkTnBHO
paspemiatb KOH()IUKTHI;

MP 03

BIIaJICHUE HABBIKAMH II03HABATEJIbLHON, Y4YEOHO-HCCIEAOBATEIIbCKOM H TPOCKTHOM
JACATCIIbHOCTH, HAaBBIKAMH pa3peLueHI/1;1 HpOGJICM; CHOCOGHOCTB U TOTOBHOCTHh K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTHUYECKUX 3a7a4, MPUMCHEHHUIO
paS.HI/I‘-IHBIX MCTOAOB IIO3HAHUA,

MP 04

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOM MH(OpMallMOHHO-TI03HABATEIbHON
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NEeSTeNIbHOCTH, BJaJIeHWE HaBbIKAMU TOJY4YEHHUS HEoOXonuMoil uHpopMauuu U3
ClOBapel pa3HbIX THUIOB, YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX
uHboOpMallMK, KPUTHUYECKH OICHMBAaTh U  HHTEPIPETHPOBATH  HHQPOpPMAIUIO,
MOJIY4aeMYI0 U3 Pa3JIMYHBIX UCTOYHUKOB;

MP 05

YMEHHE HCIIOJIb30BaTh CPEJCTBA MHPOPMAIMOHHBIX H KOMMYHHUKAIITMOHHBIX TEXHOJOTHI
(manee — UKT) B pemieHUu KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpPraHU3aI[MOHHBIX
3aa4 ¢ COOJIIOJICHUEM TPEOOBAaHUU SPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, TMTHCHBI,
pecypcocOepexeHusi, TPaBOBBIX M AITHYECKHX HOPM, HOPM HWHGOPMAIMOHHON
0€30I1aCHOCTH;

MP 07

YMCHHUEC CaMOCTOATCIBHO OHLOCHHUBATH W IIPUHHUMATh PCHICHHA, OIIPCACIIAONIINC
CTPATCruI0 NOBCACHU A, C YYCTOM I'PAXXKJAHCKHUX M HPaABCTBCHHBIX HGHHOCTCﬁ;

MP 08

BJIaACHUC A3BIKOBBIMU CPCACTBAMU — YMCHHUC SAACHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUS, NCITOJIb30BATh aJICKBATHLIC SA3BIKOBBLIC CPCIACTBA,

MP 09

BJIaJCHUC HaBBIKaMU IM03HABaTCILHOMI pGCI)JICKCI/II/I KaK OCO3HaHUs COBCPHIACMBIX
HeﬁCTBHﬁ N MBICJIUTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOB&HHI)'I, I'paHul CBOCTO
SHAHWA 1 HC3HAHUS, HOBBIX IMTO3HABATCIIbHBIX 3a/a4 U CPCACTB UX NOCTHIKCHUS.

ITP6 01

Cq)OpMHpOBaHHOCTb Hpe,[[CTaBJ'IeHI/Iﬁ O MaT€MaTHKEC KaK 4aCTH MHpOBOﬁ KYJIbTYPhBI 1
MECTC MaTEMAaTHKU B COBpeMeHHOI\/JI OUBUIM3allUU, croco0ax onucaHus SBJICHUH
p€ajlbHOIo MHMpa Ha MAaTCMATHYCCKOM S3BIKC,

I1P6 02

c(hOpMUPOBAHHOCTD MPEACTABICHUN O MATEMATHUECKUX MOHATUSIX KaK BaKHEHUIITUX
MaTeMaTUYECKUX MOJIENSIX, MO3BOJISIONINX OMKUCHIBATh U U3yYaTh pa3HbIe MPOLIECCH U
SIBJICHHS; TOHUMaHUE BO3MOXHOCTH aKCHOMATHYECKOTO TTOCTPOEHUSI MaTEMaTUYECKHUX
TEOpUI;

ITP6 03

BJIAACHUEC METOAaMH 10Ka3aTCJILCTB U AJITOPUTMOB PCIICHHA, YMCHUC UX IPUMCHSTD,
IMMPOBOAWUTH NOKA3aTCIbHBIC PACCYKACHUA B XOAC PCHICHUA 3aa4,

ITP6 04

BIIaJICHUE CTAaHAAPTHBIMU IIPUEMaMU PEILICHUs PallMOHAIbHBIX U UPPALIMOHAIBHBIX,
IIOKa3aTeJIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHI Y HEPABEHCTB, UX
CUCTEM; UCIIOIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCIIE JJI IIOUCKA
IIyTH PENIEHUs U WJUTFOCTPALMY PEIICHUs] YPABHEHUN U HEPABEHCTB;

ITP6 05

C(i)OpMPIpOBaHHOCTI) HpeI[CTaBJIeHI/II\/’I 00 OCHOBHBIX MNOHATHAX, HACAX U METOJaX
MaTEMaTHYCCKOI'O aHaJIn3a,

ITP6 06

BIIaJICHUE OCHOBHBIMHU MOHATUAMMU O IUIOCKUX U IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBax; c()OPMUPOBAHHOCTh YMEHUS PACIIO3HABAThH
reoMeTpruuecKue (GUrypsl Ha YepTeKax, MOJCISAX U B PealbHOM MUPE; IPUMEHEHHE
M3YYEHHBIX CBOMCTB reoMeTpu4ecKkux Guryp u Gopmyi Juist peiieHnus FeOMEeTPUUECKUX
3a/1a4 ¥ 33J1a4 C PAKTUYECKUM COJIECPKAHUEM;

[1P6 07

c(OpMHUPOBAHHOCTH MPEACTABIEHUH O MpoLeccax U SBICHUIX, HUMEIOIINX
BEPOSITHOCTHBIN XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEN; YMEHUN HAXOIUTh U
OLIEHUBATh BEPOSTHOCTH HACTYIUIEHUS] COOBITUN B MPOCTEHIINX MPAKTHYECKUX
CUTYyalMsX U OCHOBHBIE XaPAKTEPUCTHUKH CIIYYalHBIX BEJIUYMH;

I1P6 08

BJIaJICHHE HABBIKAMHU MCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MTPOrPaAMM MPH PEIICHUN
3ajauy;




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUILJINHBI

2.1. O0bem y4eOHOM TUCHMIIMHBI U BUAbI Y4€0HO0Il padoThl

Buj yueOHoi1 padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 285
BT. 4.:
TEOPETHUCCKHUE 3aHATHS 137
po)eCCHOHAIBHO OPUEHTHUPOBAHHBIE 3aHIATHS 30

118
KOHTpOJIbHAs paboTa
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 6

2.2. Conep:kaHue y4eOHOMH TUCUMIIIHHBI
AJiredpa m HavaJia aHaJIn3a

[ToBTOpenue. Pemenne 3ana4 ¢ UCIOIB30BAHUEM CBOMCTB YHCEN U CUCTEM CUUCIICHUS,
JNEMMOCTH, JOJEH M YacTel, NPOIEHTOB, MOAYJeH uyucen. Penienue 3amay ¢
UCIIOJIb30BAHUEM CBOMCTB CTEMEHEW M KOPHEH, MHOTOWIEHOB, NpeoOpa3zoBaHUM
MHOTOYJICHOB U JIPOOHO-pAlIMOHANIBHBIX BhIPAKCHUH.

Pemenne 3amay ¢ HMCHONB30BAaHUEM TPATYCHOM Mephl yriia. Monaynap 4uciaa U €ro
CBONCTBA.

Pemenne 3agady Ha JBM)KEHHE M COBMECTHYIO pPabOTy C MOMOIIBIO JIMHEWHBIX M
KBaJpaTHbIX YPAaBHEHWW M HUX CHUCTEeM. PemeHne 3agady C NOMOIIBI YHCIOBBIX
HEPaBEHCTB U CUCTEM HEPABEHCTB C OJIHOM MepeMeHHOMN, C MPUMEHEHUEM N300pakeHUs
YU CJIOBBIX IPOMEKYTKOB.

Pemenue 3amad ¢ HCNONB30BAHMEM YMCIOBBIX (DYHKUMA M UX TpaduKoB.
Hcnonb3oBaHre CBOMCTB U rpaMKOB JIMHEWHBIX U KBAAPATUYHBIX (PYHKIUN, 00OpaTHON
IPOMOPLMOHATLHOCTH U (PYHKIIUU y=+/x. I'paduueckoe penieHue ypaBHEHUN U
HEPABEHCTB.

Tpuronomerpuyeckass OKpYKHOCTb, paduanuas mepa yeia. CUHYC, KOCUHYC, TaHTCHC,
KoOmaHeeHc TIPOU3BONBHOTO yriia. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO U
CJIEACTBUS U3 HEro. 3HAUYCHUsSI TpUroHOMeTpuueckux GpyHkumit mis yraos 0°, 30°, 45°,
60°, 90°, 180°, 270°. (0, % ggg pan). Qopmynvt ClOHCEHUS MPUSOHOMEMPUYECKUX

@dyukyuil, hopmynvl npusedernuss, hopmyivt 080UHO20 APSYMEHMA.




Hynmu ¢yHkmmmM, npoMeKyTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTh. Hambonbinee u
HanMeHbIee 3HaueHne GyHknuu. [lepuonmueckue GyHKuu. YeTHOCTh U HEUETHOCTh
byukuuid. Crnoorcrnvle pyHxkyuu.

Tpuronomerpuyeckre GYHKIMA Y =COSX,Yy=sinX,y=tgx. @yukyus Yy=-Ctgx.
CBoiicTBa 1 rpaIKu TPUTOHOMETPUUECKUX (DYHKIIUH.

ApPKKOCHHYC, apKCUHYC, apKTaHT'€HC Yucia. Apkkomanzenc uucaa. IIpocreinmme
TPUTOHOMETPUYECKUE YpaBHEHHUsI. PellleHne TpUroHoMETpHYECKUX YpaBHEHU .

Obpamuvsie mpucoHomempudeckue yHKyuu, ux ceoticmea u epaguxu. Pewenue
npOCmMetuux mpueoHOMempuiecKux Hepagencms.

Crenenb ¢ JEWCTBUTEIBHBIM IIOKa3aTelieM, CBOWCTBAa creneHu. [lpocreiimme
MoKa3aTelibHbIe YpaBHEHUSI U HepaBeHCTBa. [loka3arenbHas QyHKIMSA U €€ CBOMCTBA U

rpaduk.

Jlorapupm uyucna, cpoiictBa sorapudma. Jecaruuneiii norapudm. Yucro e.
Hamypanvnoiti  nocapugm.  IlpeoOpazoBanue  jorapu@MUYECKUX  BBIPAKECHUM.
Jlorapudmuueckne ypaBHEeHHs W HepaBeHcTBa. Jlorapudmuueckas (QGyHKIUS U €€
CBOMCTBA U rpaduk.

CreneHnHast QyHKIus U ee cBoiicTBa U rpaduk. MppanuoHaibHble ypaBHEHUS.
Memoo unmepsanog 014 pewienus HepageHcms.

Ilpeobpazosanus epagurxos yukyutl: co8ue 6001b KOOPOUHAMHBIX OCell,
pacmsiceHue U - coicamue, OMPAdNCeHUe OMHOCUMENbHO KOOPOUHAMHBIX — OCEl.
I'paghuueckue memoowvl pewenus ypasmenuii u nepasencms. Pewenue ypasnenuti u
HePABeHCma, COOePAHCAUUX NEPEMEHHYIO NOO ZHAKOM MOOYIIAL.

Cucmemuwi noKazameJijlbHblXx, ]ZOZCZpM¢MMll€CKMX U uppayuoHaibHblX yp06H€HMﬁ.
Cucmembnl nokazameJjlbHbslXx, ﬂOZClpu@MU‘l@CKMX HepaeeHcme.

Bzaumno oopamusie pynxyuu. I paguxu e3aumno obpamusvlx hynKyuil.
Vpasnenus, cucmemvl ypaguenuti ¢ napamempom.

[IpousBogHast Qyukiuu B Touke. KacarenpHas K rpaduky GyHKIUM.
['eomerpuyeckuil u Gu3HUECKUil cMbICT NPOU3BOAHON. [Ipon3BOHBIE TIEMEHTAPHBIX
bynakuuid. [Ipasuna ougpepenyuposarus.

Bmopas npouszeoonas, ee ceomempuueckuii u pusuyecKuii CMulCi.

[lonsitue o HenpepbIBHBIX GYHKUUSIX. TouykuM 3KcTpemyma (MakcUMyMa H
MuHuMyMa). HccinenoBaHuwe JJIEMEHTAPHBIX (PYHKIIMHA HAa TOYKH OKCTPEMyMa,
HauOoJbIIEE W HAUMEHbBIIEE 3HAYEHUE C TMOMOIIbI0 MNpOU3BOAHON. [locmpoenue
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epagukos Gyukyuti ¢ nomowpo nNpoussooHvix. Ilpumenenue npou3BOOHOU npu
pewieruu 3a0au.

[lepBooOpasnas. [Ilepsoobpasnvie  snemenmapuvix  yukyui.  Ilnowaow
Kkpugoauretinoti mpaneyuu. Popmynra Horomona-Jletibnuya. OnpedenenHulil unmezpa.l.
Buviuucnenue nnowadeti naockux gueyp u ob6vemog men 6pawjeHusi ¢ NOMOUBIO
unmezpaia.

I'eomeTpus

[ToBTOpeHue. PeleHue 3aauy ¢ MpUMEHEHUEM CBOMCTB (Uryp Ha IUIOCKOCTH. 3aJauu
Ha JI0Ka3aTeIbCTBO M IIOCTPOCHHME KOHTpIpuMepoB. Mcmonb3oBaHue B 3amadax
IPOCTENIINX JIOTMYECKUX MNpaBui. PemeHue 3amady ¢ HCIOIB30BAHUEM TEOPEM O
TPEYTrOJIbHUKAX, COOTHOIICHUN B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (PAKTOB, CBSI3aHHBIX
C ueThlpexyrojbHUKaMu. PemieHue 3agad ¢ UCHOIb30BAaHUEM (PAKTOB, CBSI3aHHBIX C
OKPYKHOCTSIMHU. Pemenue 3amay Ha M3MEPEHUS HA IUIOCKOCTH, BBIYHCIICHUE JUIMH U
wiomaaeu. Pewenue 3a0au ¢ nomowbro 6eKmMopos u KOOPOUHAM.

Harnsnnas crepeomerpusi. @urypsl U uX u300paxkeHus (KyO, mupamuja, mpu3Ma).
OcHosHble nousmus cmepeomempuu u ux ceoticmea. CedeHust Kyoda u TeTpaszpa.

Touka, npsiMas ¥ IIOCKOCTh B IIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUUN U CIICACTBUSA U3
HUX. DB3aumMHOe pacnosiokeHue npsMBIX U INIOCKOCTEH B IIPOCTPAHCTBE.
[TapanienbHOCTh NPSIMBIX U IUIOCKOCTEHN B MpocTpaHcTBe. M300paxenne npocTenmmx
IPOCTPAHCTBEHHBIX (UTYpP Ha MJIIOCKOCTH.

Paccrosinusg mexay purypamu B IpOCTPaHCTBE.
VYrsl B nipocTpaHcTBe. [lepneHamKyasspHOCTD NPSAMBIX U IIJIOCKOCTEN.

[Ipoekuust ¢urypsl Ha IUIOCKOCTb. [Ipu3HAKM NEPHEHAUKYISPHOCTH TMPSMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE. TeopeMa 0 Tpex NEepIEeHAUKYIIApaX.

Mmuororpannuku. Ilapamtenenunen. CBoWCTBa NPSIMOYTOJBHOTO MapaJuICICIATIEAA.
Teopema IIudaropa B npoctpanctse. [lpusma u nupamuga. [IpaBunbHas nupamuga u
npaBuiibHas pusma. [Ipsimast nupamuga. I1eMeHTbI IPU3MBI U TUPAMUJIBI.

Tema Bpamenus: uIHHAP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO
KPYTOBOTO IHIJIMHJIpPA, MPSIMOTO KPYroBoro kKoHyca. M3oOpaxeHue Ten BpaiieHHUsl Ha
IIJIOCKOCTH.

llpeocmasnenue 06 yceueHHOM KOHyce, ceyeHUs KOHyca (napaiieibHoe
OCHOBAHUIO U NPOXOOsUee uepe3 GepuluHy), CeyeHus YUIUHOpa (NapaiieibHo U
nepneHoOuKyIApHo ocu), ceuenus wapa. Pazeepmka yununopa u xouyca.



llpocmertiwue xKomOUHaAUUU MHO20ZPAHHUKOS U Mell 8paujeHUsi Mexicdy CoOOI.
Brruucnenue 351eMeHTOB TPOCTPAaHCTBEHHBIX puryp (pedpa, quaroHaiu, yIiibl).

[Inomans NOBEPXHOCTH NPABUIBHOW MUPAMHUABI U NPsAMOM IpusMmel. llnomans
ITIOBEPXHOCTH IIPSAMOI0 KPYTrOBOI'O IWJIMHJIPA, IPSAMOIO KPYrOBOTO KOHYCA M IIapa.

[Tonsitue 06 o6vbeme. OOBEM MHUpPaMUIIBI U KOHYCA, TPU3MBI U ImuHApa. O0beM
nrapa.

Ilooo6Hbie mena 6 npocmpancmee. COOTHOIIEHUS] MEXKY TIIOIIAASIMU MOBEPXHOCTEN U
o0beMaMu ITOAOOHBIX TEI.

Heudsxcenuss 6  npocmpancmee:  NapaileNbHulll  NEePeHoc,  YEeHMpPAaTbHasl
CUMMEMPUsL, CUMMEMPUsi OMHOCUMENbHO NI0cKocmu, nogopom. Ceolcmea 08UNHCEeHUII.
IIpumenenue ogudicenull npu peuienuu 3a0adu.

BekTopbl 1 KoopauHaThI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA
Ha 4YHCJIO, Yrojd MeEXAy Bekropamu. KoiuimHeapHble W KOMIUIAHAPHBIC BEKTOPHI.
Ckanspnoe npouszsedenue eekmopos. Teopema o0 paznodcenuu 6eKmopa no mpem
Hekomnianapuvim eekmopam. Cranisaphoe npouszseoenue GeKmopos 6 KOOPOUHAMAX.
Ipumenenue sexkmopoé npu peuieHuu 3a0a4 HA HAXOHCOEHUE PACCMOSHUL, ONUH,
naowaoeil u 00vbemos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypaenenue cghepvi 6 npocmparcmee.
Dopmyna 015 8bIMUCTIEHUS PACCMOSAHUS MENHCOY MOUKAMU 8 NPOCMPAHCMEGE.

BeposiTHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMH

[ToBTOpenue. Pemenune 3anay Ha TabJIMYHOE U rpaUUecKOe MPEACTABICHUE JaHHBIX.
Hcnonp3oBaHne CBOWMCTB W XapaKTEPUCTUK YHUCIOBBIX HAOOPOB:  CPEIHHUX,
HanOOJIBIIIET0 W HAWMEHBIIIETO 3HAYCHUS, pa3Maxa, oucnepcuu. Pewenue 3adau na
onpeoeenue Yacmomol U 6eposimHocmu coovimuil. Buiuucnenue eeposimuocmeti 8
ONbIMAX C PABHOBOZMOIICHHIMU dNIeMEHMAapHuIMu  ucxooamu. Pewenue 3adau c
npumeneHuem Komounamopuxu. Pewenue 3adau na eviuucienue eeposmHocmelnt
He3a8UCUMBIX COObIMUL, NpUMeHeHUue opmynvl crodicenus eeposmuocmel. Pewenue
3a0a4 ¢ npumereHuem ouazpamm Jiiiepa, oepesa eeposimuHocmet, popmynvl bepryniu.

Venosnas eeposmuocms. Ilpasuno ymmuoowcenusi eeposmuocmeu. Dopmyna noaHou
8EPOSIMHOCMU.

ﬂMCermele Cle'{CIIZHble 6E€JIUYUHRDbI U pacnpedeﬂenuﬂ. Heszasucumpwie Cﬂy’{adele
6EJIUYUHDbL. PacnpedeﬂeHue CYyMMbL U npou%edenuﬂ He3a6UCUMDbIX C]Zy'-laleblx 6eJIUYUH.

Mamemamuueckoe odcudanue u oucnepcus CayyauHou eeaudunvl. Mamemamuyeckoe
odrcuOaHue u OUCnepCUsi CyMMbl CIY4atiHblx eeaudut. I eomempuueckoe pacnpeoeieHue.
bunomuanvrnoe pacnpedenenue u e2o ceoucmeaa.
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Henpepuvignvie cnyuatinvie eenuyunvl. Ilowsamue o niomHocmu 8eposmMHOCMU.
Pasnomepnoe pacnpeoenenue.

llokazamenvroe pacnpedeneHnue, e2o nhapamempeol.

llonusimue o nopmanvrHom pacnpeoenenuu. Ilapamempol HOpMATLHO20 pacnpeOeNeHUs.
IIpumepwl cayuatinvix 6eauyut, NOOYUHEHHBIX HOPMATILHOMY 3AKOH) (NO2PEUHOCb
UMepeHuUil, pOCm 4eio6eKa).

Hepasencmeo UYebwviwesa. Teopema bepnynnu. 3axon Oonvuux yucen. Bwvibopounsiil
MemooO uzmepeHus geposmuocmeu. Ponb 3akona 6onvuiux uucen 6 nayke, npupooe u
obuecmse.

Kosapuayus osyx ciyuatinvix eenuyun. Ilonsmue o kodghgpuyuenme xoppensyuu.
CosmecmHvle HaOI0O0eHUsL 08YX CAYUAUHBIX 8eUUUH. BblOopounblil K02 guyuenm
KOppeniyuu.
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2.2

TemaTnuyeckuii IVIAH U COAEPKAHUE YIeOHOM TUCIUTIIIHHBI

Ne
pasjieia,
TeMbI

Conep:xanue yueOHOIro MaTepuaJia

O0LeM

B Hacax

Koapl 001mux
KOMIIeTeHIU i

(YKa3aHHBIX B
pasnee 1.2) u
JIMYHOCTHBIX
MeTanpeIMeTHbIX,
NnpeIMeTHBIX
pe3yJabTaToB,
¢dopmupoBanuio
KOTOPBIX
crocoocTByeT
3JIeMEeHT
NporpamMmsl

HOBTOpeHI/Ie Kypca MaTEMaTUKHU OCHOBHOM IIKOJIbI

10

Conepxanue

MaremaTika B HayKe, TEXHHKE, HSKOHOMHKE, HWH(POPMALMOHHBIX TEXHOJOTUAX U
IIPAKTUYECKOHN JeATeNnbHOCTH. Llenu n 3agaum U3ydeHus MaTeEMaTUKN B YUPEXKICHUAX
cpeaHero npodeccHOHAIbLHOTO 00pa3oBaHMs CIEUATBHOCTH «DneKkTpudukanus u
aBTOMATH3alMsl CEJIbCKOTO XO035CTBay.

Ilemoe wumcio, AEMMMOCTh YHCEN, OOBIKHOBEHHAs JApoOb, JeCATUYHAs JpoOb,
parMoHAIBHOE YKCII0, MPUOTMHKEHHOE 3HAYCHUE YHCIIA, 4YacTh, JOJIA, OTHOIICHHE,
MPOLEHT, MOBBIINICHUE U MOHWKEHHE Ha 33JaHHOE YHCIIO MPOLEHTOB. BhImosHeHUE
apudMeTUYeCKnX JEHCTBUM HaJ 4YUCIaMH. BpluncieHne 3HAYEHWH YHCIIOBBIX
BBIpaKEHMM. 3a7]a41 HA MPOIICHTHI.

VYpaBHEHUs] M HEPAaBEHCTBA, MPOCTEUIIME CUCTEMBbl YpPAaBHEHH, CHOCOOBI pELICHHUS

[IP6 01, TIP6 04,JIP
05, JIP 09, JIP 13

MP 01, MP 04, MP 09

OK 01, OK 02, OK
03.

K 2.3,4.2,4.3
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MPOCTEUIIINX YPABHEHUI M HEPABEHCTB.

1.1 enmn wm 3amauMm MaTeMaTHUKU TIPH OCBOCHUM CIEIHAIBHOCTH «JICKTpUPUKAIMS U 2
ABTOMATH3AIHs CEIbCKOTO X035 CTBay.
1.2 Uwucna v BeIYUCiIeHNs. BeipakeHus U ux nmpeoOpa3oBaHus 2
1.3 VYpaBHeHus u HepaBeHCTBAa. CUCTEMBI ypaBHEHUI U HEPABEHCTB. 2
ITIpodeccrnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME
14 [TpakTHKO-OPHEHTHUPOBAHHBIC TEKCTOBBIC 33a4H. 2
1.5 [IponieHTHI B TpoeCCHOHATPHBIX 3a/1auaX. 2
2. @OyHKUIMHN U UX rpaguKH. 10 [1P6 03, T1IP6 04,
Conepxanue JIP 05, JIP 08, JIP 10
Ompenenenne uucnoBoil (yHkmuu. OO0MACTh ONpENENICHUS W MHOXKECTBO 3HAUYCHHIA; MP 03, MP 07, MP
rpaduk ¢pyHkunu. CrnocoOsl 3a1aHus GyHKIUH. 08
IToctpoenne rpadukoB (yHKIMHA, 3aJaHHBIX pPa3IUYHBIMH crnocobamu. CBoiicTBa
KLU MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTPAHUYEHHOCTh, MEPUOAUYHOCTD.
by P P OK 01, OK 02,0K 03,
[TpomexxyTku Bo3pacTaHusl, yObIBaHUSI.
OK 04.
IIpaBuna nmpeobpazoBanus rpaguKoB QyHKIHH.
K 2.3,4.2,4.3
2.1 Oyukmu, ux cBoiicTBa. CriocoOb! 3aaanust pyHKIUN 2
2.2 Ilpaxmuueckas paboma 2
[IpeoOpa3zoBanue rpapuKoB.
2.3 Ilpakmuyeckas paboma 2

Bospacranne u yosiBanue GyHKIHA. DKCTPEMYMBI
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24 Ilpakmuueckas paboma 2
HccnenoBanne QyHKIIHIA.
IIpodeccuoHaIbHO OPMEHTHPOBAHHOE CO/IePIKAHME
2.5 OrnrcaHue 3JEKTPOMArHUTHBIX MPOIECCOB C TTOMOIIBI0 rpaduKOB (PYHKITHH. 2
3. OcHoBbI TpUroHOMeTpHHu. TpuroHomerpuyeckne PyHKIUM. 40 I1P6 03, ITPG6 04,

Conep:xkanue

YucnoBas okpyxkHOCTb. CHHYC, KOCHMHYC, TAHI€HC M KOTAHI'€HC IPOU3BOJIBHOIO YIJA.
Panuannas mepa yria. YucnoBasi OKpy>KHOCTh Ha KOOPIMHATHON MJIIOCKOCTH.

Cunyc, KOCHMHYC uucia. TaHreHC W KOTaHT€HC 4Yucia. BeluncieHue 3HaYeHUN
TPUTOHOMETPUYECKHX BBIPAKECHUI 110 TaOIHIIE.

Paguan, popmyina npeoGpa3oBaHus rpaJyCHON Mephl B pPaJJMaHHYIO U HA000POT.
Brruncnenue 3HaueHUN TPUTOHOMETPUYECKUX BBIPAKEHUH 1O TabIuUIE.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
®opmyinsl npuBeneHuss. PopMyiibl cinoxeHus. PopMyssl JBOWHOIO yria.

ITpeoOpa3oBaHue cyMMBbl TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEACHUE U
MIPOU3BE/ICHUS B CYMMY.

®ynkuus y = sin X, e€ coiicTBa u rpaduk.
OyHKIMS ) = coS X, €€ CBOICTBA U rpaduk.

Oynkius y = tg X, Y = ctg X, ux coiictBa u rpaduxu. IIpeobpazoBanue rpaduxon
TPUTOHOMETPUUECKUX (QYHKIIHM.

HpOCTCfII.HPIC TPUTOHOMCTPHUYCCKUC YPAaBHCHUS.

PemreHne TpUroHOMETpUYECKUX YPAaBHEHUM U HEPABEHCTB. MeTObl PEIICHUST YPABHEHUIA.
OnHOpOoAHBIE YpPaBHEHUS.

JIP 05, JIP 08, JIP 10

MP 03, MP 07, MP
08

OK 01, OK 02,0K 03,
OK 04.

[IK2.3,4.2,43
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3.1

OmpeneneHne U CBOWCTBA TPUTOHOMETPUICCKUX (DYHKITUMN.

3.2 Ipaxmuueckasn paboma
Pannannas mepa yrina.
3.3 Ipakmuueckas paboma
OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI.
3.4 Ipaxmuueckas paboma
[TpumMeHeHne TPUTOHOMETPUIECKUX (POPMYIT K TPeoOpa30BaHUIO BHIPAKECHHA.
3.5 Tpuronomerpudeckue TOXJECTBA.
3.6 Ipaxmuueckas paboma
@opMyIIbl IPUBEACHUS.
3.7 ®opMyisl crnoxkeHus. PopMysbl JBOMHOIO yria.
3.8 Ipaxmuueckas paboma
@®opMyJIbl CyMMBI U Pa3HOCTU CHHYCOB M KOCHHYCOB.
3.9 Ipaxmuueckas paboma
VYrpoleHre TPUroHOMETPUIECKUX BBIPAKEHUH.
3.10 Ilpaxmuueckas paboma
CBoiicTBa TPUTOHOMETPUYECKUX (PYHKINH (CHHYC, KOCHHYC).
3.11 Ilpakmuyeckas paboma
CBoiicTBa TPUTOHOMETPUYECKUX (PYHKIUHN (TAaHT€HC, KOTAHTEHC).
3.12 Ilpakmuyeckas paboma

[IpeobpazoBanne rpadKOB TPUTOHOMETPUUECKUX (HYHKITHMA
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3.13

OOparHbIe TPUTOHOMETPUUECKHIE (PYHKITUN

3.14

[Ipocreiimne TPUrOHOMETPUYECKUE YPABHEHUS

3.15

Ipaxmuueckas paboma

Pemienue nmpocTelinx TpPUroHOMETPUYECKUX YPaBHEHU I

3.16

CrniocoObl pelieHnss TPUrOHOMETPUUYECKUX YPABHEHUM

3.17

[Ipocreiimume TpUroHOMETpUYECKHE HEPABEHCTBA

3.18

Ipaxmuueckas paboma

Pemenne npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

HpO(l)eCCI/IOHaJIbHO OPUCHTHPOBAHHO€ COACPKAHUE

3.19

Vcnonp30BaHne OCHOB TPUTOHOMETPHUH MPH pEIICHUH MTPOPECCHOHATBHO-
OPHEHTUPOBAHHBIX 3a7a4

3.20

O06o0011eHne npoiiieHHoro Marepuana no Teme «OCHOBBI TPUTOHOMETPUH.
Tpuronomerpuyeckue GyHKIUN

Pa3Burtue nousitusi o uncJjie
Conepxanue

I_ICJ'H:IC " palluOHAJIbHBIC YHCJIA. PanunoHanbHBIC Ilp06I/I. I/IppaI_II/IOHaJ'IBHBIC qucia.
MHOXECTBO AeUCTBUTEIBHBIX uncel. YucnoBas npsamas. HpI/I6J'II/I)KCHHBIC BBIYHCIICHHA.
HpI/I6HI/I)KeHHOC 3HAYCHUC BCIIMYMUHBI U TIOTPCITHOCTHU HpH6J’IH)KCHPIﬁ.

KommiekcHpie uwncna. AnreOpandeckue JEWCTBHS HaJl KOMIUIGKCHBIMH YHCIIAMH.
Tpuronomerpuyeckas u nmokasarenpHas (hopMa KOMIUIEKCHOTO YHCTA.

ypaBHeHI/Iﬂ C OTpULATCIIbHBIM TUCKPUMHWHAHTOM.

12

[1P6 03, ITP6 04, JIP
05, JIP 09, JIP 13

MP 01, MP 04, MP 09
MK 2.3,4.2,4.3

4.1

MmuoxecTBa. Llenpie, panimoHanbHBIE U ACUCTBUTENbHBIC Yucia. [IpubmmkeHHbIe
BBIUYHUCJICHUA.
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4.2 Kommiekcabie uncna. ['eomeTprueckass HHTEpIpETads KOMIUIEKCHBIX YUCET. 2

4.3 Ipaxmuueckas paboma 2
KommiekcHbie uncna. Anredpandeckue AeHCTBHSI HaJ KOMIUIEKCHBIMU YHCIIaMHU.

4.4 Tpuronomerpuueckas u okaszareibHas popMa KOMILIEKCHOTO YHCIIa. 2

4.5 Ilpakmuueckas paboma 2
Pemenuie ypaBHeHU! ¢ OTPUIATETLHBIM JUCKPUMUHAHTOM.
IIpodeccuoHaIbHO OPMEHTHPOBAHHOE COIePKAHME

4.6 [IpuMeHeHre KOMIUIEKCHBIX YHCEI B AIEKTPOTEXHUYECKUX pacuérax 2

5. Crenenu u kopHu. CreneHHas PyHKIHA 16 [1PG6 02, TIP6 04,
Conep:xkanue JIP 05, JIP 08, JIP 10
Kopenb HaTypanbHOW cTENeHW M3 YMcia U UX CBOMCTBA. Apu(pMETHUYECKUI KBaJpaTHBIN MP 03, MP 07, MP
KopeHb. [IpeoOpazoBaHue BeIpakeHU, coepkKaluxX KOPHHU. 08
CreneHb ¢ palMOHAJIBHBIMU MOKAa3aTeNsIMH, UX CBOMCTBAa. CTeneHH ¢ AeHCTBUTEIbHBIMU
nokazarensmu. [IpeoOpa3oBanue BeIpaKeHNUH, COICPIKAIINX CTETICHH. OK 01, OK 02,0K 03,
CrenenHas ¢pyHKLUs, €€ CBOWCTBA U TpaduK. OK 05.
HppannoHanpHble ypaBHEHHsS W HEpaBEHCTBA. MeETO/bl peIIeHUs HPpPalMOHATBHBIX
YpaBHEHU U HEPABEHCTB.

5.1 Kopens N-oli cTeENeHn 1 €ro CBOKWCTBA. 2

5.2 Ipaxmuueckas paboma 2
IIpeoOpa3oBaHue BBIpaXKEHUN, COAECPIKAIIMX KOPHH N-0if CTENEeHH.

5.3 CreneHsp ¢ palMOHaIbHBIM IIOKA3aTENEM. 2

5.4 Ilpakmuueckas paboma 2
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[IpeoOpazoBanue BeIpaXKEHUH, COIEPIKAIINX CTEIIECHH.

5.5 Ilpakmuueckas paboma 2
Crenennast GpyHKIUS U €€ CBOMCTBA.

5.6 Ipakmuueckas paboma 2
Pemenue nppannoHanbHbIX ypaBHEHUM

5.7 Pemrenue npparmoHaaIbHBIX HEPABEHCTB 2
IIpodeccuoHaIbHO OPMEHTHPOBAHHOE COIePKAHME

5.8 IlepeBon 3HaUeHUI U3MEPEHHBIX BEIMYMH B IPOPECCHOHATIBHOM 1€ATEIbHOCTH 2

6. Iloka3zaTtenbHas pyHKIHUSA. 14 I1P6 02, ITP6 04,
Conepxanue JIP 05, JIP 08, JIP 10
[TokazarenbHast QyHKIMS (IKCIIOHEHTA), €€ CBOICTBA U IrpaduK. MP 03, MP 07, MP 08
[TokazaTenbHBIC YypaBHEHUS U HEpaBEHCTBA. MeTO/IbI PEIICHUSI TOKa3aTeIbHbIX OK 01, OK 02,0K 03,
YPaBHEHUH U HEPABEHCTB. OK 05.

K 2.3,4.2,4.3

6.1 Ilpakmuyeckasn paboma 2
IToka3zarenbHast GyHKIMS U €€ CBOMCTBA

6.2 [Toka3zaTenbHBIE ypaBHEHUS 2

6.3 Ilpakmuyeckasn paboma 2
Pemrenne mokazaTebHBIX YpaBHEHHIA.

6.4 IlokazarenbHble HEPABEHCTBA. 2
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6.5 Ilpakmuueckas paboma 2
Pemrenue nmokazaTenbHBIX HEPABEHCTB.

6.6 CucTeMsbl oKa3aTeNbHBIX YPaBHEHHUN 2

6.7 O0600menue mpoiiieHHoro Marepuana mo teme «llokazarenbHas (QyHKITH) 2

7. Jlorapugmel. Jlorapupmudeckas GyHKus. 18 I1P6 02, ITPG 04,
Conep:xkanue JIP 05, JIP 08, JIP 10
Jlorapudm. Jlorapudm umncna. OcHoBHOE JorapuMUIEcKoe TOXKAECTBO. JlecaTUUHBIE U MP 03, MP 07, MP 08
1;2:1?;2);21::6 norapudmsl. IlpaBuna npeiictBuii ¢ norapudmamu. Ilepexox xk HOBOMY OK 01, OK 02,0K 03,

OK 05.

[IpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIUX JIOTapU(MBI. 11K 2.3,4.2.4.3
Jlorapudmuueckas GyHKIHUs, €€ CBOHCTBA U rpaduK.
Jlorapudmuueckue ypaBHEeHHs U HepaBEHCTBA. MeTOo/Ibl pelIeHUs JTorapu(pMUIECKIX
YpPaBHEHUI U HEPABEHCTB.

7.1 Jlorapudm uncna. Coiicta norapudmon. Onepanus gorapuGmMupoBaHus 2

7.2 Ilpakxmuueckas paboma 2
Jlorapudmuueckast pyHKIUS U ee CBOICTBa

7.3 Knaccudukanus gorapupMuyeckux ypaBHEHUH. 2

7.4 Ipaxmuueckas paboma 2
Pemenue norapugmuueckux ypaBHEHUI

7.5 Jlorapugmuueckue HepaBeHCTBa 2

7.6 Ilpakmuyeckas paboma 2

Pemenue norapugmuueckux HEpaBEHCTB.
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1.7 Cucremsl JorapuMUIECKUX YpaBHEHUT 2

7.8 Pemienue cucrem jJorapupmMuUecKuxX ypaBHEHUN 2

7.9 O060061IeHne npoiaeHHoro Marepuaa o reme «Jlorapudmel. Jlorapudmudeckas 2
hyHKIHS

8. IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBeE. 32 I1P6 02, ITP6 03,
Conepxanue JIP 06, JIP 07, JIP 08
Crepeomerpusi. OCHOBHBIE TIOHATHUSI CTEPEOMETPHUM: TOYKA, IMpsMas, IUIOCKOCTb, MP 02, MP 04, MP
MPOCTPAHCTBO. AKCHOMBI ~ crepeomeTpur. llepecekaromuecs, mapauiebHbIE U 05, MP 08
cKkpenuBaromuecss npsmeie.  [lapannensHpie  npsiMas U WIOCKOCTh.  [Ipu3Hax
HagaHHeHLHOCTI/I HpHM(I;)ﬁ 51 HJIOCKocIT)H ’ P OK 01, OK 02,0K 03,

' OK 04, OK 05.

[TapanyienpHble U NepeceKaronIMecs MIOCKOCTH, X WIITIOCTpalus Ha MOJIesaX. PaBeHCTBO K 2.3. 4243
OTPE3KOB MAPALIEIbHBIX MPAMBIX, 3aKIIOYEHHBIX MEXAY MapauIeIbHbIMU IJIOCKOCTSIMHU. R
[TapannensHOCTh IMHUM MEpeceueHus IBYX IIIOCKOCTEN TPEThEH MITOCKOCTHIO.
[MapannensHoe npoekTHpoBaHue. 300pakeHNe MPOCTPAHCTBEHHBIX QUTYP.
[lepnenaukynspHOCTh NpsMbIX. [leprieHIUKYyAIpHOCTD NPSIMOU U MIJIOCKOCTH, €€
WJUTIOCTpalus Ha Mojensx. [lepnenaukynsp 1 HakJIOHHAs K MJIOCKOCTH, MPOESKIUS
HAKJIOHHOM Ha IJIOCKOCTh. PacCcTosiHME OT TOYKH 10 IIJIOCKOCTH. [IByrpaHHbIN yroi. Yroi
MEXY IIIOCKOCTAMU. [lepneHauKynsipHOCTh ABYX IUIOCKOCTEH, MX WJUTFOCTPALIMS Ha
MOJIETISIX.

8.1 Ilpakmuyeckasn paboma 2
AKCHOMBI CTEPEOMETPUHN U NMTPOCTEUIINE CIEACTBUS U3 HUX.

8.2 B3anMHoe pacnonoxeHue npsmbix, MPSIMON U TIIOCKOCTH. 2

8.3 Ipaxmuueckas paboma 2

[TapayienpHOCTB IPSIMBIX U IVIOCKOCTEH B IIPOCTPAHCTBE
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8.4 [TapannensHOCTh TUIOCKOCTEH. 2

8.5 [lepnieHIuKyNsIp ¥ HAKIOHHAS K IUIOCKOCTH. 2

8.6 Ipakmuueckas paboma 2
[eprieHauKyIsAp ¥ HAKJIOHHAS K IUIOCKOCTH. Penenune 3a1ay.

8.7 CBs3b MEX]y MAapaIICIbHOCTBIO U TIEPICHIUKYISIPHOCTBIO IPSIMBIX H IJIOCKOCTEH. 2

8.8 Ipaxmuueckas paboma 2
Pemrenue 3a1a4 Ha MapayuIeTbHOCTH MPSIMBIX U TIOCKOCTEH.

8.9 JIByrpaHHbie yribl. [leprneHauKyaspHbIe TIOCKOCTH. 2

8.10 Ipaxmuueckas paboma 2
CBoiicTBa epIICHANKYIISPHBIX TUIOCKOCTEH

8.11 VYT0II ABYX CKPEIUBAIOIINXCS MPSIMBIX, YTOJI IPSIMOH € TUIOCKOCTBIO. 2

8.12 Ilpakxmuueckas paboma 2
Pemienue 3a1a4 Ha HAXOX/IE€HUE IBYTPAHHBIX YTJIOB.

8.13 [TapannensHoe npoexkTrpoBaHue. M300paxeHne npocTpaHCTBEHHBIX (pUryp. 2

8.14 Ilpakmuyeckas paboma 2
Pemrenue 3anau mo teme: «IIpsiMble U MIIOCKOCTH B TIPOCTPAHCTBEY

8.15 O06o001IeHre MPOIEHHOTO MaTepuana 2
IpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHNE

8.16 Pemenue npodeccronaibHO- OpUEHTUPOBAHHBIX 33734 2

0. Koopaunarsl 1 BeKTOPbI B IPOCTPAHCTBE. 10 [1P6 08,

Conep:xkanue

JIP 06, JIP 07, JIP 08
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JlexkapToBbI KOOPJIMHATHI B TpocTpaHcTBe. DopMysia pacCTOSHUS MEXAY ABYMS TOUKAMH.

VYron Mexay npsiMbIMU U TIOCKOCTSIMH. BekTopsl. Moy BekTopa. PaBeHCTBO
BEeKTOpOB. Clio’keHHEe BEKTOPOB M YMHOKEHUE BEKTOPa HA YUCIO. YTOJI MEXKIY
Bektopamu. Koopaunate! Bektopa. CkansipHoe pousBeieHue BeKTopoB. KomnneapHsie
BEKTOPHI. Pa3ioxeHne BeKTopa Mo AByM HEKOJUIMHEApHbIM BekTopaM. KommianapHsie
BEeKTOpbI. Pa3nokeHue BEKTOpa 10 TpeM HEKOMIUIAHAPHBIM BEKTOpaM

MP 02, MP 04, MP
05, MP 08

OK 01, OK 02,0K 03.

9.1

Ipaxmuueckas paboma

JleiicTBHsI HaJl BEKTOpPaMHU B KOOPAMHATHOH (opme.

9.2

VYroa MECKAY BEKTOpaAMHU. CKaJmpHoe IIPpOU3BCACHUEC BCKTOPOB.

9.3

Paccrosnue MCKAY ABYMsI TOYKaMHU. IICJICHI/IC OTPE3Ka B IdAHHOM OTHOIICHUMU.

9.4

YpaBHeHHE IPSMOM. Y paBHEHUE OKPYKHOCTH.

9.5

O060061eHre nTpoieHHOro Marepuana o reMe «KoopanHaTel 1 BEKTOPHI B
MIPOCTPAHCTBE»

10.

IMpousBoanas GyHKIUH, ee TPUMEHEHHUE.
Conepxanue

[TocnenoBarenpHOCTH. CIIOCOOBI 3aJaHUS M CBOMCTBA YMCIOBBIX MOCIIE0BATETLHOCTEH.
[Ipenen nocnenoBarensHoCcTH. [IpHupaienue aprymenTa, npupaiieHne GyHKIIH.

OmpeneneHne TPOU3BOMHON, €€ TEOMETpUYEeCKMUA © (u3M4eckuid cmbici. [lpaBuma
MIPOM3BOJIHBIX CYMMBI, Pa3HOCTH, IPOU3BENEHHUs, 4YacTHOro. [Ipon3BOAHBIE OCHOBHBIX
aneMeHTapHbIX (QyHkIui. [IpuMeHeHHe TPOU3BOMHONW K WCCIEIOBAaHUIO (YHKIMA U
nocrpoeHnto rpagpukoB. I[lpuMepbl HCMONB30BaHMS MPOUZBOJHONW JJIsI HAXOXKIACHUS
HaWIY4ILero peleHus B IpUKIaJHbIX 3a1a4ax. Bropas nmpousBoHas, ee reoMeTpruuecKuii
n ¢usnueckuid cMpica. HaxoxkneHue cCKOpocTH sl Ipoliecca, 3alaHHOro (GopMyJol u
rpaduKoM.
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TIP6 01, TIP6 05,
JIP 05, JIP 09, JIP 13

MP 01, MP 04, MP
09

OK 01, OK 02,0K 03,
OK 04, OK 05.

10.1

TTocaenoBarenbHocTH. CBOMCTBA YHCIIOBBIX IOCIEA0BATEILHOCTEN.
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10.2

[Ipenen mocneg0BaTEILHOCTH U €TI0 CBOMCTBA

10.3 ITonsaTre npoussogHoM. [IpaBuia BEIYMCICHNS IPOU3BOIHBIX.
10.4 Ipakmuueckas paboma
Beruucnienne npou3BoAHBIX MO TabInLe
10.5 [Tpon3BoAHBIE TPUTOHOMETPUUECKUX (PYHKITH.
10.6 Ipaxmuueckas paboma
KacarenpHast k rpaduky QyHKIUH.
10.7 MexaHW4YeCKUN CMBICIT POU3BOTHOM.
10.8 [Tpou3BoaHas COKHOU (PYHKIUU
10.9 Ipakmuueckas paboma
Boruncnenue npou3BoaHON CIOKHON PyHKIIMU
10.10 Ilpakxmuueckas paboma
[Tpu3Haku Bo3pacTaHus U YObIBAaHUS (DYHKIHH.
10.11 Ilpakxmuueckas paboma
Kputnueckue Touku. Toukn MakcCUMyma 1 MUHUMYyMa.
10.12 Ilpaxmuueckas paboma
Haubonbiee n HanmeHbliee 3HaYeHNs GyHKIMA. BTopas nmpon3BoHas, eé
reOMETPHUECKUI U (PU3NIECKUNA CMBICIL.
10.13 Ilpaxmuueckas paboma
UccnenoBanune pyHKIMU U TOCTPOEHKE TPadUKOB.
10.14 O0600menue mpoiiieHHoro Marepuana o teme «lIponsBoanas GyHKIUH, €€
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IIPUMCHCHUC)

HpO(l)eCCI/IOHaJILHO OPUECHTHPOBAHHO€ COACPKAHUEC

10.15 [IpuMeHeHne MPOU3BOTHOM B DJIIEKTPOTEXHUKE 2
10.16 HaxoxaeHne onTuManbHOTO pe3ysibTaTa B 33ja4aX TeXHOJIOTHYECKOTO MPOpUIIs 2
11. IlepBooGpa3nas pyHKIUM, ee IPUMEHEHHE 14 I1P6 01, TTP6 05

[TepBoobOpasnas pynkumuu. OCHOBHOE CBOKWCTBO IMEPBOOOPA3ZHOM. JIP 05, JIP 09, JIP 13
[IpaBuna BwluucHeHUsT MepBOOOpa3HbIX. [loHATHE 00 oOmpeAcnéHHOM HHTErpaie Kak MP 01, MP 04, MP 09
IUTIOIIAM KPUBOJMHEWHON TpareIyH. OK 01, OK 02,
Boruncnenue mnomazeit puryp. ®opmyna Hetotona—Jleitonuna. IIpumenenue OK 03. OK 05.
MHTETpaja K BEIYUCICHHUIO (PU3MUECKUX BEIWYHH U TUIOIIA/ICH. ’

111 ITepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHUs IEPBOOOPa3HBIX 2

11.2 HeonpenenenHslii u onpeaeneHHbI HHTETPaIbl 2

11.3 Ilpakxmuueckas paboma 2
Beruuciienue HeonpeeneHHbIX HHTErpaloB

11.4 [Tnomane kpuBonuHelHOM Tpanenuu. @opmyna Heiorona — JlelibHuma 2

115 Ilpakmuyeckas paboma 2
Brruucnenue mioniaan KpUBOJIMHENHON Tpanenuu

11.6 O600mmenue mpoitieHHoro Marepuana mo teme «llepoobpasnas (yHkIMH, €€ 2
MIPUMEHEHHE»
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJEPKAHNE

11.7 IIpuMeHeHne OnPEeNeIEHHOIO NHTErpajla B SJIEKTPOTEXHUKE. 2
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12.

MHOrorpaHHUKH M TeJIa BpallleHH.
Conepxanue
MHororpaHH1K, BBITYKJIBIIi MHOTOTpaHHUK. Beprmnel, pedpa, rpaHu MHOTOTpaHHUKA.

[IpencraBnenue O npaBWIbHBIX MHOrorpaHHukax. I[lpu3ma, ee smementsl. [lnomanb
IIOBEPXHOCTU NPU3MBI KaK CymMma Iuiomaned rpa”eil. llpsmas u npaBuibHas NpPU3MBL.
[Tapamnenenunen. Kyo [IpsmMoyroiabHbIi napaieienume.

[Iupamupa, ee snementsl. [IpaBunbHas nupamuaa. CeueHus NUpaMuibl, HapajjiesibHbIE €€
OCHOBAHHMIO. Y CEUCHHAs MUpaMHaa.

CI/IMMeTpI/II/I B KY6C, B IIApaJUICIICITUIICAC,

[Iupamupa, ee snementsl. [IpaBunbHas nupamuga. CeueHus nupaMu/ibl, HapajljiebHbIE €€
OCHOBAHHMIO. Y CEUCHHAs MUpaMHaa.

Tena Bpamenud. [IpsMoil KpyroBodl IWMIIMHIP M €ro 3jeMeHTbl. CeueHus LUIMHIpA.
dopmyna 1751 HaX0XKAEHUS 101111 OOKOBOM MOBEPXHOCTH LIMJIMHAPA

[Ipsimoii kpyroBoit KOHYC, ero ayeMeHThl. OceBble ceueHus KoHyca. CedeHus KOHyca
MJIOCKOCTBIO, MapajuieTbHON OCHOBaHHIO. DopMyria sl HaXOXKICHUsS TUIOIaan OOKOBOM
MTOBEPXHOCTU KOHYCA.

[Tap u cepa. [Tnomaas moBepxHOCTH chepsl
OOBeMmbl Te BpallleHusl.

[Ipsimoii kpyroBoii konyc. OcHOBaHHE, BEICOTA, O0KOBasi MOBEPXHOCTh, 00pa3yromiasi,
pa3BepTka. OceBble ceueHust KoHyca. CeueHnst KOHyca MII0CKOCThI0, TapaJljIeIbHOM
OCHOBAHHUIO.

[ap, cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

O6nvem u ero usmepenue. arerpanshas gopmyna oobema. opmyisl o0bema Kyoa,
IIPSIMOYTOJIBHOTO MapajulelICIUIea, IPU3MBbI, mupaMubl. Dopmyiibl momanm
MOBEPXHOCTEH MPU3MBI U TTHPAMH/IBI.
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I1P6 01, ITPG 06,
JIP 06, JIP 07, JIP 08

MP 02, MP 04, MP
05, MP 08

OK 01, OK 02,0K 03,
OK 04, OK 05.

[IK2.3,4.2,43
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®opmynel 00beMa HWIMHAPA U KOHyca. DOpMyIIbl TUIOIMAAN TOBEPXHOCTEH IMIUHIPA U
KOHYca.

dopmyibl 00beMa mapa u miomaau cepsl. [lonodue Ten. OTHOMEHUS TUIOIAICH
MOBEPXHOCTEH U 00HEMOB TIOIOOHBIX TEI.

12.1 Ipakmuueckas paboma

I/I3yquHe MHOTI'OI'paHHUKa U IMIPU3MBI.

12.2 [Tapannenenunen. [IpsimoyronbHbIN napaienenumnen.
12.3 CaolicTBa rpaHeil 1 AMaroHajie napajuiesenumnesa.
12.4 Ipaxmuueckas paboma

Pemenue 3amau mo teme: «Hapannenennnez[»

125 Ipaxmuueckas paboma

N3yuyenue nupamuael. Y cedy€HHas nupaMuia.

12.6 Pemenue 3amau o reme: «lIpusma u nupamuaa.

12.7 Ilpakxmuueckas paboma

I/ISY‘IGHI/IG I_II/IJ'II/IHI[pI/I"IeCKOI\/’I MOBCPXHOCTU U HUIIMHJpPA.

12.8 Ipaxmuueckas paboma

I/I3y‘-ICHI/IC KOHHYECKOM IOBCPXHOCTU U KOHYCA.

12.9 Ilpaxmuueckas paboma

Pemenue 3ama4d mo teme: «HI/IJ'II/IHI[p " KOHYC»

12.10 Ilpaxmuueckas paboma

Pemenne 3aaa4 Ha HAaXOXACHUEC ITOBEPXHOCTHU MIPU3MBI U ITUPAMU/IBI.
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12.11 Ilpakmuueckas paboma 2
Pemenue 3a1a4y Ha HaxOXAeHUE 00BEMA NIPU3MBI U THPAMUJIBIL.
12.12 Ipaxmuueckasn paboma 2
Pemienue 3a1a4 Ha HAXOX/I€HUE TOBEPXHOCTH LWIMHAPA U KOHYCA.
12.13 Ipaxmuueckasn paboma 2
O0wem nuiaMHapa ¥ KoHyca. Pemenne 3a1a4 Ha HaX0XJeHHe 00beMa IIMJIMHIpa U KOHYCA.
12.14 Ilpaxmuueckas paboma 2
N3zyuenue mapa. Ceuenue mapa miockoctsio. Coepa.
12.15 O0600111eHrEe TPONHAEHHOIO MaTepuaa 1o TeMe «MHOTroOrpaHHUKHU U TeJla BpalleHUs 2
IIpodeccuoHaIbHO OPMEHTHPOBAHHOE COIePKAHME
12.16 [Tnomanau moBepxHocTe M 00BEMBI TE€OMETPUUYECKHUX TET 4
13. YpaBHeHus U HepaBeHCTBA. 18 I1PG 01, TIPG 04,
Conepxanue JIP 07, JIP 09, JIP 10
PaBHOCHIBHOCTh ypaBHEHHUH, METOJbl pEIIEHUS pPALUMOHANBHBIX anredpanyecKux MP 01, MP 02,
ypaBHEHMI. PaBHOCMIIBHOCTh HEPABEHCTB, METOJ] MHTEPBAJIOB. Y PaBHEHUS 1 HEPABEHCTBA MP 04
C MoayleM M mapamerpamu. ['paduueckuil MeTo] pelleHus ypaBHEHUH, HEPaBEHCTB,
CUCTEM YpaBHEHUU U HEPABEHCTB OK 01, OK 02,0K 03
K 2.3,4.2,4.3
131 ParmonanbHele anreOpanyeckre ypaBHEHHUS. 2
13.2 Ipaxmuueckas paboma 2
Perienue panroHanbHBIX anredpanyecKux HEPaBEeHCTB.
13.3 Ilpakxmuueckas paboma 2
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MeTto1 HHTEPBAJIOB.

13.4 I'paduueckuii MeTOI pelIeHus: ypaBHEHUH 2

13.5 OO61mmue MEeTOo bl pelIeHUsT ypaBHEHU I 2

13.6 Ipaxmuueckasn paboma 2
Pemienue paunoHanbHbIX CUCTEM YPAaBHEHUN.

13.7 CucremMbl ypaBHEHUN U HEPABEHCTB, pellaeMble rpa@uuecKu 2

13.8 O0600111eH1Ee TPONAEHHOTIO MaTepuaia o TeMe «Y paBHEHUS! U HEPAaBEHCTBa 2
ITIpodeccrnonaIbHO OPUEHTHPOBAHHOE CO/IEPKAHME

13.9 Pemenne npodeccrnoHanbHbIX 33/1a4 HA COCTABIICHHE YPAaBHEHUI M CUCTEM YpaBHEHHIHA. 2

14. JJIeMeHThl KOMOMHATOPUKH, CTATUCTHKH M TEOPUHU BEPOSAITHOCTEN. 16 I1P6 07, TTP6 08,
Conepxanue JIP 05, JIP 07, JIP 13
OcHOBHBIE OHATHSI KOMOMHATOPUKH. MP 01, MP 05, MP 08
3ajaun Ha MOJCYET YHCia pa3MEeIeHUN, COUeTaHU, MepecTaHOBOK. Perienue 3amad Ha
nepebop BapuantoB. ®opmyna ounoma Hetotona. Tpeyronsuuk [Tackans. OK 01, OK 02,0K 03,
Co0pITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHUE BEPOSITHOCTEH. OK 04, OK 05
[TonsiTHE 0 HE3aBUCUMOCTH COOBITHSI. UMCIIOBBIE XapaKTEPUCTUKHU AUCKPETHOU CITydailHON 11K 2.3,4.2,4.3
BEJTUYHHEI.
[IpencraBnenne qaHHBIX (TAOMUIIBI, TUArpamMMbl, Tpadukn). ['eHepanbHas COBOKYITHOCTS,
BBIOOpKA, cpeiHee apudmeTrueckoe, Meauana. [loHsTHe 0 3aJauax MaTeMaTHuIeCcKOM
CTaTHCTHUKH.

141 OcCHOBHbBIE OHATHSI KOMOMHATOPHKH. 2

14.2 Ilpakmuueckas paboma 2
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Pemenue 3aga4 Ha moicyeT YKcia pa3MENIeHU, IEPECTAHOBOK COYETAHUM.

14.3 Crnyuaitnbie coObiTus. BeposTHOCTH coObITHS. [IprMepsl BEIUNCIIEHNS BEPOSITHOCTH
COOBITHSI.

14.4 CrnoxeHre ¥ YMHOKEHHUE BEPOSITHOCTEH.

145 Ipaxmuueckasn paboma
Brruuciienue BeposTHOCTH COOBITHH.
Pemenue 3a1a4 Ha ClI0XKEHUE U YMHOXKEHHE BEPOSITHOCTEH.

14.6 JluckpeTHas ciiy4aiiHas BETUUYHMHA, 3aKOH €€ pacnpeneneHus J{uckpeTHas ciyJaiiHas
BEJIMYMHA, 3aKOH €€ pacripeesieHus
ITIpodeccrnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME

14.7 BeposiTHOCTB B 3a/1ayax TEXHOJIOTHYECKOTO TPOPHIIS

14.8 [IpencraBienue qaHHBIX. 3a1a4d MAaTEMAaTUYECKON CTATUCTUKU TEXHOJIOTUYECKOTO
npoduis

15. O060061eHNEe POIiIEHHOT0 MaTepuaJa. ITP6 01, ITP6 02,

Conepxanue

[ToaroroBka K 3K3amMeHy 10 IPOWJIEHHBIM TEMaM Kypca.

[1P6 03, TTP6 04, I1PO
05, TIP6 06, IIP6 07,
ITP6 08,

MP 01, MP 02, MP
03, MP 04, MP 05,

MP 07, MP 08, MP 09
JIP 06, JIP 07, JIP 08

OK 01, OK 02,0K 03,
OK 04, OK 05.
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[IK 2.3,4.2,4.3

15.1 [ToaroroBka k 3K3aMeHy. 2

15.2 [ToaroroBka K 3K3aMeHy. 2

15.3 [ToaroroBka K SK3aMeHy. 2

154 [ToaroroBka k 3K3aMeHy. 2

15.5 [ToaroroBka K 5K3aMeHY. 1
Hroro 285

IIpomMe:xxyTouHasi arrecTanus (IK3aMeH) 6
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3. YCJIOBUS PEAJU3ALIMM ITPOT'PAMMBI YYEBHOM
T CHUTIIIAHBI

3.1. Peaqu3amusi mporpaMmbl JUCHUIUIMHBI TpeOyeT HAJIUYUSA Y4eOHOTO
KaouHera «MareMaTukKa.

O6opynoBaHue yueOHOTO KaOMHeTa:

- TOCAJI0YHbIE MECTa MO KOJMYECTBY 00YYaIOIINXCS;
- pabouee MeCTO MpenoaBaTes;

- KOMIUTICKT Y4eOHO-HATJISITHBIX TTOCOOMIA;

- KOMIUTCKT 3JIEKTPOHHBIX BUEOMATCPHUATIOB;

- 3a/IaHUS 17151 KOHTPOJIBHBIX PaboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 33 1aHUS;

- MaTepuasbl SK3aMeHa.

Texuuyeckue cpeacTBa 0OydeHHUS:
- IEPCOHATBHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM MTPOTPaMMHBIM 00€CTIeYeHUEM;
- IPOEKTOP C FIKPAHOM.

CERISE
bubmmoTreka, YuTanbHBIN 3aJ1 C BEIXOJIOM B ceTh IHTEpHET.

3.2. HupopmaniuoHHOE 00ecnieyeHre peau3auu NporpaMmMbl

3.2.1. OcHOBHBIE MEYATHBIEC U3AAHUSHA

1. AnekcannmpoB, A.J[. Maremarnka: anreOpa W Hadajga MaTEMaTHYECKOTO
ananmu3a, reometpusi. ['eomerpus. 10-11 kmaccor : yuebnuk / A.Jl. Anexcanmpos, JLA.
Bepnep, B.U. Peokuk. — M. | U3narensctBo «IIpocBemenne», 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBCHHBIH

2. Mopnkosuu, A.I'. Anrebpa n Hayana MaremMaTudeckoro aHaiuza. 10 kiacc:
B 2 4. Y. 1. VYyebuuk s ydvammxcs oOI1e00pa3oBaTeNIbHbIX YUYPEXKICHUN
(npodunbhuelil ypoBenb) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. -
457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPeACTBEHHBIH

3. Mopnkosuu, A.I'. Anrebpa 1 Hayaima MareMaTruieckoro anaimsa. 11 kimacc:
B 2 4. Y. 1 VYuebHuk s ydammxcs 001meo0pa3oBaTebHBIX —YUIPEKICHUN
(mpodunbhelil yposens) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muemo3una, 2020. -
351 c. — ISBN 978-5-346-03199-4/ - TekcT : HermocpeACTBESHHBIN
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4, Mopakosuy, A.I'. Anredpa n Hauana MaTreMaTuyeckoro ananusa. 10 kiacc:
B 2 4. Y. 2. 3amayHuk I8 ydamuxcs 00I1e00pa3oBaTEIbHBIX YUPEKICHUN
(mpodunbueIit ypoBens) / A.I'. Mopakosuy, JI.O. denumera, JI.W. 3BaBuy [u ap.] - M.

: Muemo3suna, 2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - Tekct : HenmocpeACTBEHHBIH

5. Mopakosuu, A.I'. Anredpa 1 Hauajga MaTeMaTH4ecKkoro anaimsa. 11 kmacc:
B 2 4. Y. 2. BagayHuk 11 yqammxcs 001eo0opa3oBaTebHbIX YUPEKICHUN
(mpodunbuelil yposens) / A.I'. Mopnkosuy, JI.O. [lenunmesa, JI.W. 3BaBuu [u np.],- M.
: Muemo3suna, 2020. - 137 c¢. — ISBN: 978-5-346-02411-8/ - Tekct : HenmocpeACTBEHHBIH

3.2.2. JlonojiHUTEIbHbIE HCTOYHUKH

1. Bcepoccuiickue unaTepHeT-omummuanel. - URL: https://online-olympiad.ru /
(mata obopamenus: 12.07.2021). - TekcT: 3ME€KTPOHHBIH.

2. Ennnas xomnexkuust uudpoBbeiX oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (nara oopamenus: 08.07.2021). - TeKCT: 3JEKTPOHHBIH.
3. Nudopmanmonnas cucrtema «EanmHoe okHO nocTyma kK 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / (mara o6pamienus: 02.07.2021). - Tekcr:
3JIEKTPOHHBIN.

4, Hayunas snexkrponnas oubnuoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenusi: 12.07.2021). - TekcT: 27E€KTPOHHBIN.

5. OTtkpoiThiii KOIUIEMK. MaTtemaruka. - URL: https://mathematics.ru / (mata
obpamenus: 08.06.2021). - TekcT: 31EKTPOHHBIN.

6. [ToBropum marematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2021). - TekcT: 37CKTPOHHBIH.

1. ChopaBoyHMK 1O  MaremaTuke  Juisi  mkogbHUMKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). -
TexkcT: 2IEeKTPOHHBIN.

8. Cpennsis MaTeMaTH4eCKast UHTEPHET HIKOJIA. - URL:
http://www.bymath.net / (nara o6pamenus: 12.07.2021). - TekcT: 3JIeKTpOHHBIN.

Q. Oenepanpubii  moptan  «Poccuiickoe  oOpazoBanue». -  URL:
http://www.edu.ru / (mata oopamienus: 02.07.2021). - TekcT: 2IeKTPOHHBIH.

10. denepanbHbli EHTP WHEOOPMAITMOHHO-00PA30BaTEIbHBIX PECYpCOB. -

URL.: http://fcior.edu.ru / (nata oopamiernus: 01.07.2021). - TekcT: 2JIeKTPOHHBIH.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOM JUCIHUATIIMHBI
KOHTpOJIb H OL€CHKA PC3YJIbTaTOB OCBOCHMUA y‘le6H0ﬁ JUCHUILIMHBI OCYHICCTBIISICTCA

MPENOIABATEIIEM B IPOLECCE MPOBEACHUA TEOPETUUECKUX M MPAKTUUECKUX 3aHSITHUU,
TECTUPOBAHMUS, a TaKKE BBINOJHEHUS CTYJEHTAaMH WHIUBUIAYAIbHBIX 3aJlaHUM,
IIPOEKTOB.

JI7st TeKyIIero KOHTPOJISl ¥ MPOMEXKYTOYHON aTTECTAIllMU CO3/1aH (POH]T OTECHOYHBIX
cpenctB (POC). ®OC Brimovaer B cels KOHTPOJIbHO-U3MEPUTENbHBIE MaTepHabl,
NpeJHa3HAYCHHbIE  JJII  OMNpEJEJCHUsS  COOTBETCTBUS  (MJIM  HECOOTBETCTBUS)
WHJIUBUAYAJIbHBIX 00pPa30BaTENIbHBIX JOCTHUKEHUM OCHOBHBIM ITOKA3aTeNsIM OILICHKU

PEe3yJbTaTOB MOJATOTOBKH.
JI1s TEKyero KOHTPOJIsL IPUMEHSIOTCS:

v/ IpakTHYecKue paboThI IS IPOBEPKH 3HAHUH 110 JaHHOM TEME;

v’ TeMaTUYECKHE TECTHI Ui MPOBEPKU YCBOECHHUS TEOPETUUECKUX 3HAHHIM IO TEME,
NyTeM TPUMEHEHMsI TECTOBBIX 3aJaHUM B pa3IUyHbIX (opmax: 3adaHus C
TOTOBBIMM OTBETAMHM, 3aJaHUsI CO CBOOOJHBIM KpPAaTKUM OTBETOM, 3aJlaHus Ha
JIOTIOJTHEHHUE BBICKA3bIBAHMUSI.

v/ BBINOJIHEHHE MTPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUIA.

Onenka WHIAUBUAYAIbHBIX 00pa30BAaTENbHBIX JIOCTHKEHHN TIO0 pe3yibTaTam
TEKYIIETO KOHTPOJS W MPOMEXYTOYHOW aTTECTAIIMH MPOU3BOAUTCS B COOTBETCTBHUH C
YHUBEPCAIBHOM MIKaJIOH (Ta0auIa).

Pe3yabTaThl 00yueHus MeToabl OLIEHKH

JIP 05 1.Texymuii KOHTPOJIH B opMme:

- YCTHBIH OIPOC MO TeMaM,

- BBITIOJTHEHUE TECTOBBIX 3aJIaHUM,

- paboTa 1Mo KapToyKam,

- BBITIOJTHEHUE TTPAKTUYECKUX PAbOT 1O
WHCTPYKIMOHHBIM KapTam,

- BBIMIOJIHEHUE UH/IMBUIyaJIbHOTO MPOEKTA.
2. [Ipomexytounast arrecranusi B popme
9K3aMeHa.

JIP 06 1. Texymumii KOHTpoNIb B hpopme:

- YCTHBIM OMPOC MO TEMAM,

- BBITMIOJIHEHUE TECTOBBIX 33/1aHUM,
- paboTa 1o KapToykKam,
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- BBIMIOJIHEHUE NTPAKTHYECKUX PabOT MO
MHCTPYKLMOHHBIM KapTaM,

- BBIIIOJIHEHUE MHINBHIyaJIbHOT'O IIPOEKTA.
2. [IpomexxyTounasi arrecranust B opme
JK3aMCEHA.

JIP 07

1. Texymumii KOHTpoNIb B hopme:

- YCTHBIN OMPOC IO TeMaM,

- BBIIIOJTHCHUEC TCCTOBbLIX 3a[[aHI/II71,

- pabora 1o KapTodKam,

- BBIITIOJIHCHHUC IMPAKTHYCCKUX pa60T 110
MHCTPYKIMOHHBIM KapTaM,

- BBIIIOJIHCHHUEC UHANBUAYAJIBHOT'O ITPOCKTA.
2. IlpomexxyrouHasi arrecranusi B popme
9K3aMeHa.

JIP 08

1. Texymmit KOHTpOIIL B popme:

- YCTHBIH ONIPOC MO TEMaM,

- BBIMIOJIHEHUE TECTOBBIX 3a/1aHUM,

- paboTa 1o KapToykam,

- BBIMIOJIHEHHUE NTPAKTHYECKUX PaboT MO
MHCTPYKLIIMOHHBIM KapTaM,

- BBIMOJIHEHUE UHMBHU1yaJIbHOTO TPOEKTA.
2. [IpomexyTouHas aTtTtectauus B popme
9K3aMeHa.

JIP 09

1.Texkymuii KOHTPOJbL B popme:

- YCTHBIN OTIPOC MO TEMaM,

- BBIIIOJTHEHUE TECTOBBLIX 3aHaHHﬁ,

- paboTa Mo KapTouKam,

- BBIIIOJIHCHHUEC MMPAKTHYCCKUX pa60T 110
UHCTPYKLIMOHHBIM KapTaM,

- BBIIIOJIHCHHUEC UHANBUAYAJIIBHOTO ITPOCKTA.
2. [IpomexxyTounasi arrectanus B opme
JK3aMeHa.

JIP 10

1.Texkymuii KOHTPOJbL B popMme:

- YCTHBIH OTNIPOC MO TeMaM,

- BBIIIOJTHEHUE TECTOBBLIX 3a)1aH1/1171,

- paboTa Mo KapTouKam,

- BBIIIOJIHCHUEC MMPAKTHYCCKUX pa60T 110
MHCTPYKIIMOHHBIM KapTaM,

- BBIIIOJIHCHHUEC HHANBUAYAJIIBHOTO ITPOCKTA.
2. [IpomexxyTouHasi arrectanus B opme
9K3aMEHa.

MP 02

1. Texymumii KOHTpoNb B hopme:

- YCTHBIM OMPOC MO TEMAM,

- BBITMIOJIHEHUE TECTOBBIX 33/1aHUM,

- paboTa 1o KapToukam,

- BBIMIOJIHEHUE NMPAKTHYECKUX PadOT MO
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WHCTPYKLMOHHBIM KapTam,

- BBINOJIHEHUE UHIUBUIYAIbHOTO MPOEKTA.
2. [IpomexxyTrounas arrectanus B ¢popme
9K3aMEHa.

MP 03

1. Texkyuuiit KOHTPOJIb B (hopme:

- YCTHBIH OIIPOC 110 TEMaM,

- BBIIIOJIHEHUE TECTOBBIX 3aJJaHUN,

- paboTa Mo KapTouKam,

- BBIMIOJIHEHUE MPAKTUYECKUX paboT Mo
WHCTPYKIIMOHHBIM KapTawm,

- BBIIIOJIHEHUE UHIUBUYAJIbHOTO IPOEKTA.

2. [IpomexyTouHasi arrecranusi B opme dK3aMeHa.

MP 04

1. Texymuii KOHTPOJIb B hopme:

- YCTHBIH OIIPOC 10 TEMaM,

- BBIIIOJIHEHUE TECTOBBIX 3aJJaHUN,

- paboTa 1o KapToykam,

- BBITIOJIHEHHUE MPAKTUYECKUX PaboT Mo
WHCTPYKIIMOHHBIM KapTawm,

- BBIIIOJIHEHUE UHAUBUYAJIbHOTO IPOEKTA.

2. [IpomexyTouHasi arrecranus B opMme dK3aMeHa.

MP 05

1. Texymmiit KOHTpOIIL B popme:

- YCTHBIN OMPOC IO TeMaM,

- BBIIIOJTHEHUE TECTOBbLIX 3alIaHI/If/'I,

- paboTa 1o KapToyKam,

- BBIIIOJIHCHHUEC MMPAKTHYCCKUX pa60T 110
MHCTPYKIIMOHHBIM KapTaM,

- BBIIIOJIHCHHUEC UHANBUAYAJIBHOTO ITPOCKTA.

2. [lpomexyToynas arrecranms B opMe 9K3aMeHa.

MP 07

1.Texkymuii KOHTPOJbL B popme:

- YCTHBIN OTNIPOC MO TEMaM,

- BBIIIOJTHEHUE TECTOBBLIX Sa)IaHHﬁ,

- paboTa Mo KapTouKam,

- BBIIIOJIHCHHUEC MMPAKTHYCCKUX pa60T 110
UHCTPYKLIMOHHBIM KapTaM,

- BBIIIOJIHCHUEC UHANBUAYAJIIBHOTO ITPOCKTA.

2. [lpomexyTroynas arrecranms B opMe dK3aMeHa.

MP 08

1. Texymumii KOHTposIb B hopme:

- YCTHBIH OIIPOC MO TEMaM,

- BBIIIOJIHEHUE TECTOBBIX 3aJaHUl,

- paboTa 1o KapToykam,

- BBIMOJIHEHHUE MPAKTHYECKUX PabOT MO
WHCTPYKLIMOHHBIM KapTam,

- BBIIIOJIHEHUE UHIMBUIyaJIbHOT'O IIPOEKTA.

2. HpOMe)KYTOLIHaH aTTeCTallsa B (l)opMe OK3aMcCHaA.

MP 09

1. Texymumii KOHTposIb B hopme:

- YCTHBIH OIIPOC MO TEMaM,

- BBIIIOJIHEHUE TECTOBBIX 3aJjaHU,

- paboTa 1Mo KapTodkam,

- BBIMIOJTHEHHUE MPAKTHYECKUX PabOT MO
MHCTPYKLIMOHHBIM KapTaM,

- BBIIIOJIHEHUE UHIMBUIyaJIbHOTO IIPOEKTA.

2. HpOMe)Ky'TOLIHaH aTTeCTallsa B (bOpMe OK3aMcCHa.
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ITP6 01

TecTupoBaHue (TEOPETHIECKOE).

OrieHKa pe3y/IbTaTOB BBITIOJIHECHHUS MPAKTHUCCKUX
pabor.

DKCTepTHOE HAOJIOICHUE BBITTOJTHCHUS
NPaKTUYECKHUX paboT.

I1P6 02

TecTupoBanue (TEOPETUIECKOE)

OreHKa pe3yabTaTOB BBITIOJHECHUS MPAKTHYECKUX
pabor.

DKCIepTHOE HAOII0/ICHNE BBITIOJTHCHUS
MIPaKTUYECKUX PadoT.

Cpada >x3aMeHa.

ITP6 03

TecTupoBaHue (TEOPETUIECKOE)

OreHka pe3yabTaToB BBIIOTHEHHS MPAKTUYECKUX
pabort

DKCHepTHOE HAOII0/ICHNE BBITIOJTHCHHS
MPaKTUYECKUX PadOT JJIs BIIaICHUS
OCHOBOIIOJIAraloMMH MaTEeMAaTHYCCKUMU
MIOHATHUAMH, TEOPUAMH, YBEPEHHOE I10JIb30BAHNUE
MaTeMaTHYECKON TEPMUHOJIOTHUEH M CHUMBOJIMKOM.
Cnada sK3amMeHa.

I1P6 04

OreHka pe3yabTaToB BBIOTHEHUS MPAKTUYECKUX
pabor.

DKcrepTHOE HAOJII0ICHUE BBITOJIHEHUS
MPaKTUYECKUX PadoT.

Cnaua sK3ameHa.

I1P6 05

OreHka pe3yabTaToOB BHITIOTHEHHS MPAKTUYECKUX
pabor.

DKCTepTHOE HAOII0ICHUE BBITTOHEHUS
MPaKTUYECKUX paloT.

Crada ’k3aMeHa.

I1P6 06

TectupoBanue (TEOPETHUECKOE).

OreHka pe3ysIbTaToB BHITIOJHEHUS MPAKTUISCKUX
pabor.

DKCIepTHOE HAOI0/ICHNE BBITIOJTHCHHUS
MPaKTUYECKUX PadoT.

Craua sK3ameHa.

I1P6 07

TectupoBanue (TEOPETHUECKOE).

OHGHKa PE3YIBTATOB BLINIOJTHCHU A ITPAKTUUCCKHUX
pabor.

DKCIepTHOE HAOI0/ICHNE BBITIOJTHCHHUSI
MPAKTUYECKUX PadOT MPH YMEHUHN HAXOJIUThH U
OIICHUBATh BEPOATHOCTHU HACTYIIJICHUA COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUIX U
OCHOBHBIC XapaKTCPUCTUKHU CﬂyqaﬁHBIX BCIIMYHH.

ITP6 08

OreHka pe3ynbTaToOB BHITIOTHEHHSI MPAKTUYECKUX
pabor.

DKCTepTHOE HAOIIOICHUE BBITTOTHEHUS
MPaKTHYECKUX padoT.

Craua sK3ameHa.

OK 01

1.Texymuii KOHTPOIb B opMme:
- YCTHBIH OIIPOC 110 TEMaM,
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- BBIIIOJIHEHUE TECTOBBIX 3a/1aHUMH,

- paboTa 1o KapToykam,

- BBITIOJIHEHUE TIPAKTUYECKUX PaboT 1Mo
WHCTPYKIIMOHHBIM KapTaMm,

- BBINOJIHEHWE WHIUBUIYAIIbHOTO MPOEKTA.

2. [IpomexyTouHasi arrecranusi B opme dK3aMeHa.

OK 02

1. Texyumii KOHTpoNIb B hopme:

- YCTHBIH OIIPOC 110 TEMaM,

- BBIIIOJIHEHUE TECTOBBIX 3aJJaHUN,

- paboTa 1o KapTo4Kam,

- BBIMIOJIHEHHUE MPAKTHYECKUX PadOT MO
MHCTPYKLIMOHHBIM KapTaMm,

- BBIIIOJIHEHWE UHIUBUIYAIBHOTO IPOEKTA.

2. [IpomexyTouHasi arrecranus B opme dK3aMeHa.

OK 03

1. Texymmii KOHTpOIL B popme:

- YCTHBIH OIIPOC 10 TEMaM,

- BBIIIOJIHEHUE TECTOBBIX 3aJaHU,

- paboTa 1o KapToykam,

- BBIIIOJIHEHUE MPAKTUYECKUX paboT 1o
UHCTPYKLMOHHBIM KapTam,

- BBIIIOJIHCHUE UHAUBUIYaIbHOIO IPOEKTA.

2. [IpomexyTouHasi arrecranus B opme dK3aMeHa.

OK 04

1.Texkymuii KOHTPOJbL B popme:

- YCTHBIH OTNIPOC MO TEMaM,

- BBIMIOJIHEHUE TECTOBBIX 3a/1aHUM,

- paboTa 1o KapTo4kam,

- BBIIIOJIHCHHUEC MMPAKTHYCCKUX pa60T 110
UHCTPYKLIMOHHBIM KapTaM,

- BBIIIOJIHCHHUEC UHANBUAYAJIIBHOTO ITPOCKTA.

2. [IpoMexyTouHasi arrecranus B opMme dK3aMeHa.

OK 05

1.Texkymuii KOHTPOJbL B popme:

- YCTHBIH OTNIPOC MO TEMaM,

- BBITMIOJIHEHUE TECTOBBIX 3a/1aHUM,

- paboTa 1o KapToykam,

- BBIMOJIHEHHUE MPAKTHYECKUX PadoT Mo
WHCTPYKIIMOHHBIM KapTaM,

- BBIIIOJIHCHUEC HHANBUAYAJIIBHOTO ITPOCKTA.

2. IlpomexyToynas arrecranms B opMe dK3aMeHa.

MK 23,42, 43

1.Texkymuii KOHTPOJbL B popme:

- YCTHBIH OTNIPOC MO TeMaM,

- BBIIIOJTHEHUE TECTOBBLIX 3a)1aH1/1171,

- paboTa 1o KapToykam,

- BBIMOJIHEHHUE MPAKTHYECKUX PabOT MO
MHCTPYKIMOHHBIM KapTawm,

- BBIITOJTHEHNE NHANBUIYATIBHOTO MIPOCKTA.

2. [IpoMexxyTouHast arrectanus B popMe SK3aMeHa.
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1. Pe3yabTarsl 00y4yeHnus, perjaMmentuposanabie ®I'OC COO

Conepxanne oOmieoOpa3oBaTeIbHON  AUCIUIUIMHBI  Marematnka (0a30BBIN
YpPOBEHb) HaNpaBlIE€HO Ha JOCTUXEHHWE BCEX JHUYHOCTHBIX (mamee — JIP),
MeTtanpeaMeTHoIX (nainee — MP) u npenmernsix (nanee — I1P) pesynbTaToB 00yueHus,
pernamentupoBanubix OI'OC COO wuw ¢ yd4eToM TPUMEpPHOHM  OCHOBHOM
oOpazoBarenbHOI mporpaMmont cpeanero obmiero oopaszosanus ([IOOIT COO).

JINYHOCTHBIE Pe3yJIbTAThI OTPAKAIOT!

JIP 01. Pocculickyro rpa)kIaHCKyH0 UACHTUYHOCTD, MATPUOTHU3M, YBAXKEHUE K CBOEMY
Hapoay, 4yBCTBa OTBETCTBEHHOCTH Iiepen PoauHOM, ropiocTtu 3a CBOM Kpau, CBOIO
Poauny, mpouuioe u HacTosiliee MHOTOHAallMOHAJIBLHOrO Hapoaa Poccum, yBaxeHue
rocyJapCTBEHHBIX CUMBOJIOB (rep0, ¢iar, TUMH).

JIP 02. I'paxxaaHCKYIO MO3UIMIO KaK aKTUBHOT'O M OTBETCTBEHHOT'O YJIEHA POCCHMCKOIO
0011eCTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLIMOHHBIE MTPaBa U 00sA3aHHOCTH, YBaXKAIOILIETO
3aKOH W MPaBOIOPSJIOK, OOJaJalolIero 4YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA,
OCO3HAHHO TNPUHUMAIOLIETO TPAJAULMOHHBIE HAIMOHAJIbHBIE U OOIIEYETIOBEUYECKHE
I'YMaHHCTHYECKHUE U IEMOKPAaTHYECKHUE LIEHHOCTH.

JIP 03. T'0TOBHOCTS K citykeHHt0 OTeuecTBy, €ro 3aiure.

JIP 04. CdopmupoBaHHOCTH MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyKHM W OOILECTBEHHOM NPaKTHKH, OCHOBAHHOIO Ha JHajore
KYJIbTYp, @ TakXe pa3lndyHbIX (OopM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHHE CBOETO
MeCTa B MOJMKYJIBTYPHOM MHPE;

JIP 05. CpopMHpOBAaHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHUSI B COOTBETCTBUU C
0011e4YeIOBEYECKMMH LIEHHOCTSIMU U HJI€aJlaMU TPakIaHCKOro 00IIecTBa; TOTOBHOCTh
Y CIIOCOOHOCTH K CAMOCTOSTEIHLHOM, TBOPUECKON M OTBETCTBEHHOM JI€SITEILHOCTH.

JIP 06. TosepaHTHOE CO3HAHUE U MOBEACHUE B MOJUKYJIBTYPHOM MHPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JIUAJIOT C APYTMMH JIFOJIbMH, JOCTUTaTh B HEM B3aUMOINOHUMAHMS,
HaxXoAWTh OOIIKMe WLEeAM U COTPYAHHYATh Uil MX JOCTHUIXKEHHs, CIIOCOOHOCTb
MIPOTUBOCTOSTH UEO0JIOTUH IKCTPEMU3MA, HalMOHAJIN3MA, KceHogpooumu,
JUCKPUMHUHALIUK 1O  COIMAJbHBIM, PpEJIUTHO3HBIM, PACOBBIM, HAIlMOHAJIbHBIM
MIPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAIBHBIM SIBJICHUSM;

JIP 07. HaBblkM COTpYJHHMYECTBA CO CBEPCTHUKAMH, JAETbMU MIAJUIErO BO3pAaCTa,
B3pOCJIBIMUA B 00pa30BaTeNIbHOM, OOIECTBEHHO MOJIE3HOM, y4eOHO-UCCIEN0BATEIHCKOM,
IIPOEKTHOM U JPYTUX BUAAX ACSATEIBHOCTH.

JIP 08. HpaBcTBEHHOE CO3HaHUE U MOBEACHUE HA OCHOBE YCBOCHUS OOIIECYETOBEYECKUX
LIEHHOCTEM.

JIP 09. I'0TOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha TMPOTSKEHUH BCEH IKU3HU; CO3ZHATENBHOE OTHOLICHHE K HENPEPHIBHOMY
0o0pa30BaHMIO KaK YCJIOBHIO YCHEIIHOW MNpOo(ecCHOHANbHON M  OOIIECTBEHHOM
NEATEIIBHOCTH.

JIP 10. DOcreTnyeckoe OTHOLIEHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTIO W
TEXHUYECKOTO TBOPYECTBA, CIOPTA, OOIECTBEHHBIX OTHOLLICHUIA.
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JIP 11. [TpunsATHE ¥ peanu3aiuio IEHHOCTEN 3J0pOBOT0 U 06€30MmacHOro o0pa3a KU3HH,
noTpeOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUHU, 3aHATUAX CIHOPTUBHO-
03JIOPOBUTENBHON JEATEIIBHOCTBIO, HENPUITUE BPEIHBIX IPUBBIYEK: KYpPEHUS,
yHoTPeOJICHUSI aJIKOT0JIs1, HAPKOTHUKOB.

JIP 12. bepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHHE K (U3MUYECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M APYIHX JIOJACH, yMeHHE
OKa3bIBaTh MEPBYIO MOMOIIIb.

JIP 13. Oco3nanHblii BBIOOp Oymymied mnpodeccmr M BO3MOXKHOCTEH pean3ariuu
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB; OTHOIICHHE K MPO(PECCHOHAIBHON NeATeTbHOCTH
KaK BO3MOKHOCTU YYacCTHUsI B PEIICHUM JUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
00I11IeHAIMOHATIBHBIX MPOOJIEM.

JIP 14. CdopMHPOBAHHOCTh DKOJOTUYECKOTO MBIIIJICHUS, TMOHUMAHUS BIUSHUS
COIMAJIbHO-D)KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJAHOM M COLMAIIbHOU
Cpelibl; IPUOOPETEHHE OIbITa KOJIOTO-HANIPABICHHOM JEATEIbHOCTH.

JIP 15. OTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0O CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHATHUS [IEHHOCTEW CEMEWHOMN KU3HH.

MeTanpeaMeTHble Pe3yJIbTaThl OTPAKAIOT:

MP 01. YMenue caMOCTOATENBHO ONPEAEIIATH LEIN IEATEIbHOCTH U COCTABIIATH IJIAHbI
NEATEIBbHOCTH; CAMOCTOSITENBHO OCYIIECTBISATh, KOHTPOJUPOBATh M KOPPEKTUPOBATH
JEeSATEIbHOCTh, HWCIOJIb30BaTh  BCE  BO3MOXHBIE  PECypchl Uil JAOCTHYKEHUS
MOCTAaBJICHHBIX LEJe M peanu3aluy IUIAHOB JIEATENIbHOCTH; BBIOMpATH YCIHEIIHbIE
CTPATETuu B Pa3IUYHbIX CUTYyalUsX.

MP 02. VYMeHue NpOAYKTUBHO OOIIATBCA W B3aUMOJEWCTBOBATh B MPOLECCE
COBMECTHOM AEATENbHOCTH, YUUTHIBATh MO3ULUU IPYTMX YYACTHUKOB JESITEIbHOCTH,
¢ pekTUBHO pa3peniaTb KOHPIUKTHI.

MP 03. Bianenue HaBbIKaMH I103HABaTEIbHOW, Y4eOHO-HCCIICIOBATEIILCKON M
IOPOEKTHOM JNIEeATETbHOCTH, HAaBBIKAMHU pa3pelIeHUs MpobsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOATEJIBHOMY IOMCKY METOJOB PEUIEHUS IMPAaKTHYECKHX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHHUS.

MP 04. TOTOBHOCTH ¥ CHOCOOHOCTH K CaMOCTOSITEILHOW WH(GOPMAIIMIOHHO-
MO3HABATENbHON NI€ATEIbHOCTH, BIIAJEHUE HAaBBIKAMHM IIOJIYYEHHUS HEO0OXO0IUMOM
uH(pOpMallMKl U3 CJIOBapeil pa3HbIX THUIOB, YMEHHE OPUEHTHUPOBATHCS B Pa3INUYHBIX
UCTOYHUMKAX  HWHGMOpMAIMU, KPUTHYECKH  OLEHUBATh W  MHTEPIPETUPOBATH
uH(pOPMAIIUIO, TTOJIYyYaEMYI0 U3 PA3TMUYHBIX HCTOYHUKOB.

MP 05. YmMmeHnue ucnosib3oBaTh CpPEACTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX
texHosorud (manee - WMKT) B pelleHMM KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX U
OpraHU3allMOHHBIX 33Jlad C COOJIIOJICHUEM TPEeOOBAHUM HSPrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, THUTHEHbI, PecypcocOepekeHHsl, MPABOBbIX W ATUYECKUX HOPM, HOPM
MH(GOPMALIMOHHON O€30MaCHOCTH.

MP 06. YMmenue ompeaensite HazHauyeHHE U (QYHKIUH Pa3IUYHBIX COLMATBHBIX
MHCTUTYTOB.

MP 07. YMeHue caMOCTOATENbHO OLIEHUBATh U NMPUHUMATh PELIEHUS, ONPEACIISIOIIE
CTPATETHUIO MOBEJEHUS, C YYETOM I'PAaXKTAHCKUX U HPABCTBEHHBIX IEHHOCTEM.
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MP 08. BrnageHue si3bIKOBBIMU CPEICTBAMU - YMEHHE SICHO, JIOTUYHO ¥ TOYHO W3JIararh
CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJ€KBATHBIE I3bIKOBBIE CPEICTBA.

MP 09. Bnaagenue HaBbIKaMH TI03HABaTEIbLHON pedIEKCHH KaK OCO3HAHUS
COBEpUIAEMBIX JCHCTBUIM U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUU,
IPaHUll CBOETO 3HAHWS W HE3HAHMs, HOBBIX ITO3HABATEIBHBIX 3ala4 M CPEACTB MX
JOCTUKEHUS.

IIpeaMeTHblIe pe3yabTaThl HA 0230BOM YPOBHE OTPAKAIOT:

I[TP6 01. ChopMHupOBaHHOCTH TPEACTABICHUNH O MaTeMaTHKE KaK YacTH MHPOBOM
KyJIbTYphl U MECTE€ MaTeMaTHUKU B COBPEMEHHOM IUBUIIM3AIMH, CIOCO0aX OMHUCAHMS
SBJIEHUI PEaTbHOTO MUpPA HA MATEMATUUECKOM SI3BIKE;

[IP6 02. CdopMHPOBAHHOCTh MPEACTABICHUM O MAaTeMAaTUYECKUX TOHATUSX Kak
BAKHEUIINX MAaTEMATHYECKUX MOJIEISAX, MO3BOJISIIOIIMX OMUCHIBATH U U3y4aTh Pa3HbIC
OPOLECCHl M SIBJICHUS; INOHUMAHUE BO3MOXHOCTH AaKCHOMAaTHYECKOIO IOCTPOCHHMS
MaTeMaTUYECKUX TEOPHIl;

[1P6 03. Bnagenue MeronaMu J0Ka3aTeNbCTB M QJITOPUTMOB PEIICHUS, YMEHHUE HUX
MPUMEHSTh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ pELICHUS 3a/1ay;

[IP6 04. Brnagenue CTaHAAPTHBIMU [pPUEMaMU pELICHUS pAUUOHAIBHBIX U
UPPALMOHAIBHBIX, MOKA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHUU U
HEPaBEHCTB, UX CUCTEM; HCIIOJb30BAHHWE T'OTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM
qucIie s IOUCKA MYTH PEIICHMS U WIUTIOCTPAlUU PEILICHUs] YPABHEHUN U HEPABEHCTB;
I[TP6 05. CdhopMUpOBaHHOCTH MPEACTABICHUNH OO OCHOBHBIX TMOHSTHUSX, HACSIX HU
METO/IaX MaTEMaTUYECKOTO aHAJIN3a;

[IP6 06. BrnameHue OCHOBHBIMH TIOHATHSIMH O IUIOCKMX W TMPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (Urypax, MX OCHOBHBIX CBOWCTBaxX; C(HOPMHUPOBAHHOCTb YMEHMUS
pacrno3HaBaTh reOMeTpUUYECKrue (PUTypbl Ha YepTekax, MOJEISIX U B PealbHOM MHDE;
NPUMEHEHUE HM3YUYEHHBIX CBOMCTB IN€OMETpUYECKUX GUryp u Qopmyin ISl pelieHus
r€OMETPUYECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COACPKAHNUEM;

ITP6 07. ChopMHUpOBAaHHOCTH MPEACTABICHUNA O Tpolieccax M SBICHUSAX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEAJbHOM MHUPE,
OCHOBHBIX MIOHATHAX DJIEMEHTAPHOU TEOPUM BEPOSITHOCTEM; YMEHUN HAXOAUTh U
OLICHUBATh BEPOSTHOCTH HACTYIUICHUSI COOBITUH B MPOCTEHUIINX MPAKTUYECKUX
CUTYaLIMSIX U OCHOBHBIEC XapaKTEPUCTUKHU CIIyHaHBIX BEJIUYHH;

[1PG 08. Bnanenue HaBbIKaMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MPU
pElIeHUH 3aa4;

2. PesyabTaTsl 00y4deHusi, periaamentupoBannsie ®I'OC CIIO
hi6i §: | CenuaJIbHOCTH 35.02.08 daexkrpuduxkanus ) |

ABTOMATHU3AIHUSA CEJIbCKOX03IICTBEHHON NPOAYKIMH
Conepxanne  0011€00pa30BaTENbHON  AUCIUIUIMHBL  «IHOCTpaHHBIA  S3BIK»
(0a30BBIii  ypOBEHb) HampaBlIeHO Ha JOCTIKeHue o6mmx (manee — OK) wu
npodeccruoHanbHbIX (nanee — [1K) koMneTeHIni, perimaMeHTHPOBaHHbBIX (eepaTbHbIM
roCy/IapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEAHETO MPO(eCcCCHOHATBHOTO

obpazoBanus (nanee - ®I'OC CII0).
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OK 01 TloHmmarh CYIIHOCTh W COIMAIBHYIO 3HAYMMOCTh CBOEH Oymaymien
npodeccuu, MPOsIBIATh K HEW YCTOWYUBBIN HHTEpEC.

OK 02 OpranuzoBblBaTh COOCTBEHHYIO JE€ATEIBHOCTb, BHIOMpPATh THUIIOBBIC
METO/bl ¥ CHOCOOBI BBIMOJIHEHUS NPO(PECCHOHANBHBIX 3a/]ay, OICHUBAaTh UX
3 PEKTUBHOCTh U KAa4E€CTBO.

OK 03 IIpyHuMarth pemieHusl B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTYyalHsX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 04 OcymiecTBiATh MOUCK U HCIIOJB30BaHUE HH(DOpMAINK, HEOOXOAUMOM
i 3¢G(EeKTUBHOTO BBIMOIHEHUA MPO(ECCHOHANBHBIX 3a7ad, MPOPECCHOHANBHOTO H
JUYHOCTHOTO PA3BUTHUA.

OK 05 Hcnonw3oBaTh HWH(POPMAIMOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTUU B
poheCCUOHAIBHOU JIESITEIBHOCTH.

OK 06 PabGotaTp B KOJUIEKTUBE M KOMaHAe, 3(PQPeKTHUBHO 0OImaThCA C
KOJIJIETraMHU, PYKOBOJICTBOM, MOTPEOUTENISMHU.

OK 07 bparp Ha ce0s OTBETCTBEHHOCTb 3a pabOTy YJIECHOB KOMAaH]IbI
(MOTYMHEHHBIX ), pE3YJIbTAT BHITIOJHEHUS 3aIaHUM.

OK 08 CamocrosTenbHO ONpEAeNsITh 3aJadyd  MPOQPECCHOHAIBHOTO U
JMYHOCTHOIO Pa3BUTHsI, 3aHUMAThCS CaMOOOpPAa30BAHHMEM, OCO3HAHHO ILJIAHUPOBATh
MOBBINICHNUE KBATU(PUKAIINH.

[1K 2.3 OGecneunBaTh 2IEKTPOOE30IIaCHOCTD.

[1K 4.2 TInanupoBaTh BBIIOJHEHUE PAOOT UCTIOJHUTEISIMHU.

[1K 4.3 Opranu3oBsiBaTh pabOTy TPYI0BOT'O KOJUICKTHBA.

@oHAbl OLEHOYHBIX cpeAcTB (mamee — @OC) mnpeacTaBiIeHbl B BHUJIE
MEXIMCUUIUIMHAPHBIX 3aJaHU, HAIIPaBJICHHbIE HA KOHTPOJIb KQ4eCTBAa U yIpaBJICHUE
npoueccamu aoctwxkenus JIP, MP wu IIP, a Takxke co3gaHWe yCIOBUM IS
dopmupoBanus OK u (wnm) TIK y oOydarommxcs MOCPEACTBOM TPOMEKYTOUHOMN
arrectauu. OOC  pazpabarbiBalOTC C  ONOpPOM HA  CHHXPOHU3UPOBAHHBIE
oOpa3oBarenbHble pe3yJbTaThl, C y4eTOoM Mpoduias OOy4YeHHs, YPOBHS OCBOCHHS
oOmeoOpazoBarebHOM  aUCHMIUIMHBL  «Marematukay W 1podeccroHaIbHOM
HaAIpaBJICHHOCTH 00pa3oBaTeNbHOM TMporpamMmbl 1o  crneuuanbHocTd  35.02.08
«nexkTpuduKaIms U aBTOMaTU3AIUS CETLCKOTO X035UCTBaAY.

Ne pazgesia, Tembl Koasl BapuaHThI MeKIHCUHMIIMHAPHBIX 32JaHUH
o0pa3oBarte
JIBHBIX
pe3yJibTaTo
B

(JIP, MP,

TP, OK,
K)

42




Paznen 1.

IToBTOpEHHE Kypca
MATEeMATHKH
OCHOBHOM IIKOJIbBI

I1P6 01,
I1P6 04,
I1P6 05, JIP
05, JIP 09,
JIP 13

MP 01, MP
03, MP 09

OK 01, OK
02,0K 03.

IIpakTtuko-
OpUEHTUPOBAHHBIE
TEKCTOBBIE 3a/1a4U.

1. 3apaua. [IpoBonoky ninuHoi 135 M pa3zpe3anu Ha ABE YacTH
TakK, YTO OJIHA U3 HUX KOopoue Jpyro# B 2 pasa. Haiitu
JUIMHY Ka)KJIOM YaCTH.

2. 3apaua. Mmeetcs nBa Kycka kabens pa3HbIX copToB. Macca
MEepBOro Kycka paBHa 65 Kr; Ipyro, JIMHa KOTOpOro Ha 3
M. OoJIbIlIE AJIMHBI IIEPBOIO U Macca KaKI0ro MeTpa,
KOTOPOTO Ha 2 KI O0JIbIIEe MacChl K&KIOTO METPa MePBOTro
Kycka, umeeT maccy 120 kr. BeluMciuTh 1IuHy 3TUX
KYCKOB.

3. 3apaua. /[Boe 351eKTpHUKOB, paboTast BMECTE, BBINOIHSIOT
HEKOTOpYI0 padoTy 3a 8 u. [lepBblit U3 HUX, paboTtast
OT/IeNIbHO, MOXET BBINOJIHUTH BCIO paboTy Ha 12 4. ckopee,
4YeM BTOPOH, €CJIi TOT OyeT paboTaTh OTAETHHO. 3a
CKOJIBKO YacOB KaX/Iblii U3 HUX, paboTasi MOPO3Hb, MOXKET
BBITIOJTHUTH paboTy?

4. 3anauva. bpurasa MOHTEpOB MOTJIa OKOHYHUTh
AJIEKTPONPOBOAKY B 4 4. JIHs, MPOKJIaABIBAst B 4aC MO 8 M.
[Tocne BbIMONTHEHUS MOJIOBUHBI BCETO 3aJaHUs OJIUH
pabounii BHIOBLT U3 OpHUrajbl; B CBA3M C ITUM OpHraia
cTaja MPOKJIa/IbIBaTh B 4ac MO 6 M. U 3aKOHYMIIA
3aIlUIaHUPOBAHHYIO Ha JIeHb paboTy B 6 4. Beuepa. CKOJIbKO
METPOB MPOBO/Ia OBUIO MPOJOKEHO U 332 CKOJIBKO YacoB?

5. 3amava. Kynunu 9 M npoBoJioKH ABYX BUIOB (aJIFOMHHHE-
BYyI0 U MeniHy10) 1o 1ieHe 200 py6neit 3a metp u 300 pyoOueit
3a MeTp. 3a BCro MOKyNKy 3amuiatuiau 22 00 pyosei.
CKOJIBKO METPOB MTPOBOJIOKH KYIHIIU KaXJ10r0 Buaa?

[IpoueHTsl B
npodeccnoHaTbHBIX
3a/1aqyax.

3anaya. B mepBsIil 1eHp pabounii BeITOTHII 35 % BCcero
3aJlaHus, BO BTOpO# AeHb- 60 % OT Toro, 4To cenal B NepBbIi
JIeHb, a B TPETUH J€Hb- BCIO OCTABILIYIOCS 4acTh 3ajaHusl. Bo
BTOpO# JIeHb paboumii n3rotoBui Ha 184 neranu MeHblle, YeM
B TpeTuit AeHb. CKOJBKO JeTaJIeid N3roTOBUI pabounii 3a TpU
IHA?

3anmaua. bpurane 31eKTpuKoB ObLTa YCTaHOBJIEHA HOPMa-
MIPOTATMBaHUE 3JIEKTPOIPOBOAA 10 2,5 kM. B nens. B nepsbiii
neHb Opurana npotsHyna 2 kM. [IpoBoaa, Bo BTOpoii 1eHb 3
KM. HaiiT¥ npOLEeHT BBINIOJHEHNs HOPMBI B IIEPBBIN JCHb U BO
BTOpPOH JICHb.

3amaua. B nexe paborator 20 pabounx, U3 HUX 8 HEKTPUKOB.
CKOJIbKO MPOIIEHTOB ~ OT BCETO YKCclia pabOUNX COCTABIISIIOT
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BJIEKTPUKH?

3amauda. PaGounii nens snekrpuka ymenbmmics ¢ 8 1o 7 4. Ha
CKOJIBKO IPOLIEHTOB HYKHO IOBBICUTh IPOU3BOAUTEIBHOCTD
Tpyza, 4TOOBI IPU TEX K€ PaCIeHKax 3apaboTHas ruiaTa
BO3pocina Ha 5 %?

3anmaga. Ha monTax mpubopa yxomamio 225 M. mposoja. [locie
BHEJPEHUS HOBOM CXeMbl MOHTaXa Ha 3TOT e MPUOOp cTainu
pacxonoBath 198 M. mpoBoga. Ha ckoyibko mpo1eHToB
YMEHBIIIWIACH 3aTpaTa NpoBojia?

Paznen 2. ITP6 01,
o ITP6 03,
YHICITHH M X IIP6 05, JIP
rpadpukmn. 05, JIP 09,
JIP 13
MP 01, MP
03, MP 04,
MP 09
OK 01, OK
02, OK 03.
Omnucanne 3agaun Ha uTeHHe rpauka U3MEHEHUE HAIpPSHKEHUs Ha
SICKTPOMAarHUTHEIX Oarapeiike B mpoliecce ee UCIOJIb30BaHMs.

IIPOLIECCOB C
MTOMOUIbIO TpauKOB

(GyHKIMHA.
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Ha rpaduke nokazano u3mMeHeHHe HampsKeHHs Ha Oarapeiike
(B BONIBTax) B 3aBHCUMOCTH OT BPEMEHHU €€ UCIOJIb30BaHUsA. 3a
CKOJIbKO MHHYT HamnpsbkeHue Ha Oarapeiike ymaio ¢ 1,1 B nmo
0,7 B?

Ha rpaduke nmokasano m3MeHeHUE HanpspKeHUs Ha OaTapeiike
(B BOJBTax) B 3aBHCUMOCTH OT BPEMEHHU €€ HCIOJIb30BAHUS.
M3BecTHO, YTO HEKOTOpHI mpubop paboTaeT TOJBKO NpHU
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HanpspbkeHuu, 6ombire yem 0,9 B. Cxonbko yacoB mpopaboraer
puOOp Ha TaHHOU OaTapeiike?

Ha rpaduke nokasano u3MeHeHue HampspkeHus: Ha OaTtapeiike
(B BOJNBTAax) B 3aBUCHUMOCTH OT BPEMEHH €€ HCIOJIb30BaHUS.
Barapeiika cuMTaeTCs TMOJTHOCTBIO  PA3PSIKEHHOM,  €CIU
HampspbkeHne Ha Heill magaer no 0,7B. 3a CKOJIBKO MHUHYT
paboThl OaTapeiika MOJHOCTHIO pa3psixkaercs?

Ha rpaduke nmokazano m3MeHeHHE HampspKeHUs: Ha OaTtapeiike
(B BOJIBTAX) B 3aBUCUMOCTM OT BPEMEHM €€ HCIOJIb30BaHUS.
Uemy ObUTO paBHO HANpsDKEHHUE yepe3 2 yaca 55 MUHYT IOCIe
Hayaja UCTOJIb30BaHus OaTapeiiku?

Paznen 3.

OcHOBBI

TPUTOHOMETPHUH.
TpHFOHOMeTqueCK

e PyHKIMH.

I1P6 03,
I1P6 04,

JIP 05, JIP
08, JIP 10
MP 01, MP
03, MP 07,
MP 08.

OK 01, OK
02,0K 03,
OK 04.

HUcnonw3oBanue

OCHOB

TPUTOHOMETPHUH IIPH

peleHnmn

po¢eCCHOHATBHO-
OPHUCHTHUPOBAHHBIX

3aaaq

3ananue 1. Ha n3o0pakxeHnH CHHYCOMIaJIbHOTO CUTHAJIa
aMIUTUTY/Ia COCTABISAET Snen., mepuod — 10 nen. 3naueHus
k03¢ dULIMEeHTOB OTKIOHEHUs: o BepTukaiu 0,2 B/nen.; mo
ropusonTtanu 1,0 mxc/nen. OnpenenuTs MOTpenrHoCThb
M3MEpEeHUs aMILIUTY bl CUTHAJIA, €CJIM U3BECTHO CIIEAYIOLIHE:
BBIXOJIHOE COMPOTHUBJIEHUE NCTOYHUKA curHana Ru < 10 kOwm;
BXOJIHOE CONPOTHUBIIEHHE ycunuTens Y ocuusuiorpaga Ry =
1Mowm; BxosiHast eMKOCTh ycuiutens Y ociuiorpaga Cy =60
n®d.

3ananue 2. [lo ocuniiorpaMe onpeaenuTs BUA U apaMeTphl
CUTHaJja (aMIUITMTYAY, IEpUOJI, YaCTOTY)
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MacmTa6: Bpemenu — 1 kierka-0,2 Mc; HanpspkeHus - 1 kieTka
-2 BOJIbTA

3ananue 3. Ilo ocumiiorpaMMe onpeAenTs BU U TapaMeTpsl
CUTHaja (aMIUIMTYAY, IEPUOJI, HACTOTY)

Macmta6: Bpemenu — 1 kierka-0,5Mc; HanpspkeHHs - 1 KieTka
-0,5BonbTa

3amanue 4. Macmtab: Bpemenn — 1 kietka-100MKc;
HanpspkeHus - 1 knetka -0,5BonbTa

20 >10ws
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3ananue 5. Macmtad: Bpemenu — 1 kierka-0,2 mc;
HanpspKeHusd - 1 kieTka -2 BojbTa

-y E ¥ cl-67 ©)

Paznea 4.

Pa3eurue noHsATHSA
0 YucJjae

P60l
IP6 02,
T1P6 04

JIP 07, JIP
08,

MP 01, MP
02, MP 03,
MP 04,

OK 01, OK
02,0K 03,
OK 04.

[Ipumenenne
KOMIUIEKCHBIX YHCEIl
B
IIEKTPOTEXHUYECKHUX
pacyerax

Ecan BBIpasuTh TOK, MPOTEKANOIIHWNM 4Yepe3 y4acTOK LENu, U
TajleHue HATIPSKEHHS HA HEM B KOMIUTeKcHoi dopme [ = Ie/?
U =Ue? ,

ydacTKka

TO YaCTHOC OT ACJICHUA HAIPSXKCHUA Ha 3aKHMaxX
J1(S1004 Ha TOK Ha3bIBACTCA KOMITJICKCHBIM
U

z=—
COIIPOTUBIICHUEM YyYacTKa LENU I'. IlpuaaB BBIPAKEHUIO

U

APYroil BUA = z, MOJYYMM ypaBHEHHE HaA3bIBAEMOE 3aKOHOM
Oma B KOMIIJIEKCHOU (MJT B CUMBOJIMUECKOI) opme.

3agaua 1

Onpenennts TOK ! B Hepa3BeTBIIEHHOI YaCTH, €CJIH TOKH B
BeTBAX:

i, = l4sin{cwt + 667)
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i, = 6,36sin{wt + 116,5%)
iz = 8,3sin(wt + (-59))
Hano:

Ijmy =14 @, = 66°

Imz = 6,36 @; =116,5°

Ima =83 @ =59°

Pemrenne:
Haiinem:
Im
1. KoMmjiekcHbIE TOKH B IIeNAX: B +2
. 14 ... 14
I, ="—e/%" = __(cos66° + jsin66°) =4 + j9O
175 3z 1 1
. 636 . . 6,36
I, =" _g/1165" = " (rp5116,5°+ jsin116,5°)= —2 + j4
=5 7 j J
(A)
. 83 .... 83
I, = —=e75% = ZZ(cos(-59°) + j sin(-59°)) = 3 - j5
7 2 (A)

2. KoMIuiekce TOKa B Hepa3BeTBJICHHOM YaCTH LeNn:
I=0, 4+, 41,=44+j9—2+j4+3-j5=5+j8
3.Moayab TOKa:

1l = 5% + 82 = 9,44 (A)

4.Aprymenr uepe3tan @

8
e =5=16 10 ragmmme Bpazmuca ¥ = 58°

Otger: | = 9.44¥2sin(wt + 58°)

3agaua 2

W3BecTHO, 4TO

gy, = 10sin{wt + 30°)

s = 15sin{wt + 60°)

Haijitu pesyastupyromyro J./1.C.

€q = &4 + €7 = 10sin{wt + 30°) + 15sin(wt + 607)
Hano:

Ems =10 @, = 30°
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Emz = 15 @, = 60°

E

m

E=—17
Pernenmne: 2

Haiigem:
1. Kommiekcnoe J./1.C. B nensx:

: - 10 10f42 1
By = Bmye’?t = = (c0s30° 45 30%) = E(g +) E) =6+j35

. : 15 15f1 3
E; = Epge/®2 = E[CDE 60° +jsin60°) = E(E-HI g) =53 +j9.2

2. Kommieke J./1.C. B Hepa3BeTBJEHHOI YaCTH LeNU:
E,=E, +E,=6+/35+534/93=113+,127
3.Moayas I.J.C.:

IEl = J127,69 + 161,29 = f288,98 & 17

4.Aprymenr uepe3tan @

12,7
tang = 113 =1,1238

, To Tabnwuie bpaguca ¢ = 48e°
E, = 17e/4%°

OTBeT: 3 — l?ﬁsin{wt + 48%)

3amaya 3

IlycTs B TOUKe pa3BeTBIEHUS CYMMapHbIi TOK 'a paBeH cymme
JIBYX TOKOB '1 nlz (yryioBas 4acTtoTa IPU 3TOM HE U3MEHSIETCA)

Hano:
@y =90% Iy, =20
@z = 60° Ipn; =30

p=Im

V2.

Haiiru:ia2 () =7

Pemenne:

Haiinem:

1. KOMILIEKCHBbIE TOKH B Iensix: V2
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20 .. 20
i,{t) = 20sin{wt + 90°) = Eem- = E(::c.s 90° +j5in90°%) = 0 +j14,1

30 ... 30
i,(t) = 30sin(wt + 60°) = —&/80" = —_(cos 60° +j sin60°) = 10,6 + j18,3
n 7 7 5 JEn ]

2. KoMIulekce TOKa B Hepa3BeTBJIEHHOM YaCcTH 1elNu:
LB =0, +i;,)=0+,141+ 10,6 + 183 = 10,6 + 32,4
3.MoayJb TOKA:

10

Il=112,36 + 1049,76 = f1162,12 % 146

4.Aprymenr uepe3tan @ :

324
tang = —— = 3,057  mie
10,6 , 1o Tabmue bpamuca®s = 71
I, = 14671

OtBer:lz({t) = 146+2sin{wt + 71°)

Pa3pea 5.

CreneHu U KOpHH.
Crenennas
GyHKuus

[TepeBon 3HaueHMI
WU3MEPEHHBIX
BEJIMYUH B
npodeccnoHanbHOM
JeSTEeIbHOCTH

ITP6 01
ITP6 02
[Py 02
JIP 05
JIP 09
JIP 13
MP 01
MP 03
MP 04
MP 08
MP 09
OK 2
OK 3
OK 4

3ananue

1.BpInoaHUTE IEPEBO/I 3HAUEHHUI NU3MEPEHHOM BEIMYNHBI,
WCIIONB3Ys CTENEHb ¢ OCHOBaHUEM 10

500 250 |[200 |500 | 1000|300 |100 | 1,5MmMI"
MKD nd () MI'hg | nd kK[ | MKkD | H

2580 |? 200 | ?xklu| 2ud | ? 2ud | ?7TH
MKD ITno

2.BBINONHUAT NEPEBOJ] 3HAUEHUN U3MEPEHHON BEIMYUHBI,
HCIIOJIb3YS CTENEHb ¢ OCHOBaHUEM 10

500 250 | 200 |5500 | 1000 ]0,3 300 1,5T
HD MKD | nd kln | ad MI'n | Mx®d H

I?MKD | 210D | 25D | ? 2ad | 7kl | ?20d |?
MI'n Ml H

3.BBINTOTHUTD NMEPEBO/I 3HAYECHUI U3MEPEHHON BEJTMYHHBI,
WCIIONB3Ys CTENEHb ¢ OCHOBaHUEM 10

068 |[250 |2 550n® | 100 | 0,3 | 3300 |15

ud HDO | Mk®D H® | Mx® | 0P 0
IT
11

P?MKO | 21D | 7HD | 7MKkDP | 70D | 2HD | ? MKD | *
kI’
11

1. BbInogHUTH NEpeBOA 3HAUEHUN U3MEPEHHOMN BEIMYUHBL,
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HCTOJIb3Ys CTENEeHb ¢ OCHOBaHHeM 10

6,8 |200|0,2mk®d | 55nd | 1000 | 0,03 | 330 15
H® | ud HO | Mx® | 0 0
MK
()
? ? ? 1D P?MKD | 20D | 285D | ?2 MxkD | ?
MK® | n® nd
Paznen 8. ITP6 01,
I1P6 02,
IIpsimble n IIP6 06
IJIOCKOCTH B
NMPOCTPAHCTBE JIP 05, JIP
09, JIP 13
MP 01, MP
03,MP 04,
MP 08, MP
09
OK 01,0K
2, OK
03,0K 4
Pemenue 1. Omopb! BEICOKOBOJIBTHBIX JIMHUN UMEIOT BBICOTY 3M H 4,5 M.
npodeccnoHansHO- Ckonpko kabens moTpedyeTcst Uisl TaHHOTO ydYacTKa JTHHUH,
OpPUEHTUPOBAHHBIX €CJIM PACCTOSTHUE MEXKIy OoTiopamMu 8M?
3a7a4

2. Ha xakoil BbICOTE HaJ0 MOBECHTH TITyOOKOM3IydarTelb,
paccerBalONINil CBET TOJ YIJIOM 600, 4TOOBI OH OCBeIal
JAHHYIO MJIOMIAb (KPYyT paanycoM 4m)?

3. Ot ctonba BBICOTO 9M K IOMY HATSHYT MIPOBO.KOTOPHIi
KpEMUTCS Ha BBICOTE 3M OT 3€MJIU.PACCTOSIHUE OT JI0Ma JI0
crosiba 8M. Berunciaure avHy mpoBoa.

4. OnexTpuky poctoM 1,8 MeTpa HYKHO OMEHSATH JIAMIIOUKY,
3aKpEIUIEHHYIO Ha CTeHE 1oMa Ha BeicoTe 4,21 M. s aToro y
HETO eCTh JIECTHUIIA JyTHHOU 3 MeTpa. Ha kakom HambombIeM
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PacCTOSIHUU OT CTEHBI JJOJKEH OBITh YCTAaHOBJICH HYXKHUHN
KOHeEII JIECTHUIIBI, YTOOBI C OCIETHEH CTYIEHbKU dIIEKTPUK
JNOTAHYJICA A0 naMnodku? OTBET 3alUILINTE B METPax.

Pazgen 10. IT1P6 01,
ITP6 02,
IIpousBoanas [1P6.03,
byukuun, ee IIP6 05
NpUMeHeHHe JIP 09, JIP
13
MP 01, MP
02, MP 03,
MP 04, MP
09
OK 2, OK
3,0K 4
[Ipumenenue 3anaua 1.B nenu 35ekTpuyecKoro Toka 3JIeKTPUUYECKUH 3apsia
MIPOU3BOJHON B MEHSETCS C TEYEHHUEM BpPEMEHHU 110 3aKOHY q = q (t). Cuiia Toka
ANEKTPOTEXHUKE I ectb mpousBoAHas 3apsaa q no Bpemenu [ =q ' ().
BbruncnuTh cuily Toka B MOMEHT BpeMeHH t=5 ¢, ecliu q =
sin (2 t-10)
3anaua 2. Pemmts kelic — 3a1auy Ha HaXO0XJIEHHE 3HaYCHUs
CHJIBI TOKa B MOMEHT BpEMEHH t uepe3 MPOU3BOAHYIO () YHKIUH.
DNEeKTPUYECKUH 3aps, MPOTEKAOINN Yepe3 PE3UCTOP,
HaunHas ¢ MoMenTa t = 0, 3amaercs popmyoit q (t) =3(t-1)2+(
t— 1) + 2. Haiigure cuiry Toka B MOMEHT BpeMeHH t=1 c.
3anaya 3. PemuTsh Kelic - 3a1a4y Ha BBIYUCIICHNE 3HAYCHUS
CHJIBI TOKa B MOMEHT BpEMEHH t uepe3 NMPOU3BOJHYIO (PYHKIIUH.
BrruucnuTe HanpsbKeHHE B CETH IEPEMEHHOTO TOKa B MOMEHT
BpEMEHHU
t=1 ¢, eciu ”HAYKTUBHOCTH KaTymku L= 5 I'H, a cuiia Toka
u3MeHsiercd 1o 3akoHy 1=10 sin 2w t, A.
3anaua 4. Pemmth kelic-3a/1a4y Ha BHIYMCIICHUE 3HAYCHUS
CHJIBI TOKa B MOMEHT BpEMEHH t uepe3 MPOU3BOAHYIO () YHKIUH.
BbruucnuTe cuity Toka B 1IETH, IPOTEKAIOMIYIO Yepes3
KoHieHcaTop eMKocThio C = 5 MKk® B MOMEHT BpeMeHH t = 1
C, €CJIM HamnpspKeHue u3MenseTcs 1o 3akony U= 5 sin 207 t.
Haxoxnenue 3anaua 1. Haj neHTpoM Kpyriioro crojia pajnyca BUCUT JIaMIIa.
ONITUMAJILHOTO Ha xaxoii BbIcOTe ciielyeT MOABECUTH 3Ty JaMIly, YTOObI Ha
pe3yibTaTa B KpasiX CTOJIa MOJYyYUTh HAMOOJBIIYIO OCBEIIEHHOCTb.
3ajatdax 3anaya 2. OnpeenuTh CONPOTUBIICHNE BHEIIHEH 1IETTH, TIPH
TEXHOJIOrMYCCKOro KOTOpOM OaTapest M3 JBYX MOCIIE0BATEIFHO COSTNHEHHBIX
npoduis

aKKyMYJIAITOPOB CMOKET Pa3BUTh MAKCUMAIbHYIO MOJIE3HYIO
MmotrHocTh. DJIC Garapeu 2,5 B, BHyTpeHHEE COPOTUBIICHNE

52




0,16 Om. UeMy paBHa MakCHUMaJbHasl MOJIE3HAS] MOIIIHOCTH?

3anaya 3. KoHeHcaTop UMeET IUIACTUHBI IPSMOYTOJIbHON
dhopwmsbl. [TepumeTp ogHOM mtacTuHbl 6 cM. [Ipu Kakux
pa3Mepax CTOPOH IJIACTHHBI EMKOCTh KOHJIEHCAaTopa OyIeT
Han6onbiueit. (EMKocTh HpAMO MPoONopLHOHaIbHA MIOMAAN
TIJTACTUHBI)

3anaya 4. Hampsokenue Ha koHAeHcaTope EMKOCcTbio C
MEHSETCSI OT BPEMEHH 10 3aKOHY

Uc(t) = t* + 1/3t3- £ + 5t + 6. HaiiTn MOMEHT BpEMEHH, TIPH
KOTOPOM TOK Yepe3 KOHICHCATOP JOCTUTraeT MUHUMAIBHOTO
3nauenus. Tok uepe3 konaencarop I(t) = C Uc (t).

3anauva 5. Ucrounuk Hanpspkenus ¢ 9JIC E =200 B u
BHYTpeHHUM conpoTtusiieHneM 100 OM 3aMKHYT Ha peocTar.
[Ipu kaKOM TOKE MOIIIHOCTH BO BHEIIHEH 11enu Oyaer
MakcuManbHOK? HalTi 3HaueHne MaKCUMAJIbHOM MOIITHOCTH.

Pazgen 11. I1P6 01,
IlepBooGpa3nasn I1P6 02,
pynknun, ee I1P6.03,
NpUMeHeHHe I1P6 05
JIP 09, JIP
13
MP 01, MP
02, MP 03,
MP 04, MP
05, MP 09
OK 2, OK
3,0K 4
[Tpumenenue 3anaua 1. Beraucnaure KOJIM4eCTBO IEKTPUUECTBA, TPOTEKILETO
OIIPEIETICHHOTO I10 MMPOBOJHUKY 3a POMEKYTOK BpeMeHH [3;4], ecin cuia Toka
WHTerpaa B 3aaercs GopMyIioi [(t) = 3t% — 2t. .
AJIEKTPOTEXHUKE
3agaua 2. Cuiia TOKa B MPOBOJAHUKE U3MEHSETCS 110 3aKOHY
I(t)=e 2t (Bpems B ceKyH1ax, TOK B amnepax). Kaxoi
3apsi/i MpOIIeT uepes MornepeyHoe CEYeHHe TIPOBOTHIKA 32
BpeMs OT BTOPOM J0 IIECTON CeKyH/IbI?
3anaua 3. HaliTi KOJIMUYECTBO 3JIEKTPUYECTBA, IPOXO/IAIIee
yepe3 NONepeyHoe ceueHne MpoBoaHuKa 3a 10 ¢, ecinu cuna
TOKa U3MeHseTcs 1o 3akonHy I(t)= (4t+ 1)
Pazgen 12. I1P6 01,
Mmuororpannuku u | [IP6 02,
TeJia BpallleHusl I1P6 06,
JIP 06, JIP
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07, JIP 08

MP 02, MP
04, MP 05,
MP 08

OK 01, OK
02,0K 03,
OK 04, OK
05.

Tlnomann

IMOBEPXHOCTEN U

00bEMOB

I'COMCTPHUUCCKUX TCII

3amaua 1. KaGenbHbI KOJUIEKTOP MPSIMOYTOJBHOTO CEUCHHS
nmeer pasmepel  2300x2400x30000. Haiigute mnomanb
MTOBEPXHOCTH KOJUIEKTOpA.

3amaya 2. Omopa 3JIEKTPUYECKON BO3MYNTHOW JIMHUU CleTaHa
n3 OpeBHa muamerpoMm 17 cM u BeicoToi 5 M. KakoBa macca
TAaKOM OINOpBbI, €CJIU IJIOTHOCTh JPEBECHUHBbl paBHa 88 Kr/m°,
3agaua 3. OOMOTKM U CEpAEYHMK CHUIIOBOrO TpaHchopmaropa
NOTPY>KEHbl B LIWIMHIPUYECKUNA Oak C MacioM, 3aKpbIBacMbIii
KpbIIIKOW. bak M KpbllIka CBapeHbl M3 JIMCTOBOM CTaJM.
CKOIBbKO KBaJIpaTHbIX METPOB JIMCTOBOM CTajau IONIUIO Ha
U3rOTOBJIEHHE Takoro 0Oaka, €clid paguyC OKPY)KHOCTHU JHA
paBeH 1 M, a BeicoTa Oaka 2 M. J[HO Oaka cuMTaTh Kpyrom.

3amaua 4. TpeOyercst TpaHimies Uisi TPOKJIAIKU KaOess.
W3BectHO, uTO MuinHA TpaHuien 3750 M, rimyOuHa TpaHiieu 2 M,
LIMpPYHA TPAHILIEH IO HU3Y - 65 cM, IIUpUHA TPAHIIEH 110 BEPXY
— 7,6 M. Haiinute 06b&M TpaHiIeH.

3amaua 5. baku g TpaHchopMaTOpoB € MAaCISAHBIM
OXJIAKJEHUEM CBapMBalOT W3 JMCTOBOM cranu. TommuHa
creHok Oaka 10 mm, qHa — 30 mM. Haiftu BHyTpeHHH 00BEM
6aka (cuuTaTh, YTO OAK MMeeT MPUOIHKEHHO (PopMy MpsIMOTO
KpyroBOro LWJIMHJpA), €CIU IUIOIIAAb BHEIIHEH MOBEPXHOCTH
6aka (c AHOM, HO 0e€3 KphIIIKK) paBHa 34,54 M?, a BHEIIHHIA
JIAAMETD Ha 2 M.
3amaya 6. BropuyHas oOMOTKa KaTyUIKM WHAYKTHBHOCTH
MarHeto BbIoaHEHa U3 12000 BUTKOB MEIHOW MPOBOJIOKU C
nuametpom 0,2 mm. KakoBa Macca 3TOH MPOBOJOKH, €CIH
cpeaHui nuameTp BUTKa paBeH 10 cM, a MIIOTHOCTh MEAU paBHA
8900 kr/m*?

Pazpen 12.

YpaBHeHust u

HEepaBEeHCTBa

T1P6 01, TP
02, TIP6 04,

JIP 07, JIP
09, JIP 10

MP 01, MP
02, MP 04
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Pemenne 3amaua 1. Cunma Toka B menu | (B ammepax) ompenensercs
poheCCHOHATBHBIX HaNPsHKCHUEM B IIETIH U CONPOTHUBICHHEM 3JIEKTPOIpUOOpa 1o
3a1a4d Ha U
COCTABIICHIIE 3akoHy Oma: " rne U — nanpsoxeHue B BonbTax, R —
ypaBHEHHit 1 CHCTEM COIIPOTHBIIEHUE 3JIEKTporprdopa UB oMmax. B amekrpocers
ypaBHCHHMiL. BKJIIOYCH MPEIOXPAHUTEIh, KOTOPBIN TIABUTCS, €CIIM CHUJIa TOKA
npespiiaer 4 A.  Onpenenure, Kakoe MHHUMAaJIbHOE
CONPOTHUBIIEHUE  JOHKHO  OBITh Yy  BIIEKTpompuodopa,
MOJKIII0YaeMoro K po3erke B 220 BOJBT, YTOOBI CETh
npojoiikana padborats. OTBET BbIpa3UTE B OMax.
3amaua 2. B pos3eTky 3JeKTpoceTH MOJKIIOUYEHBI MPHUOOPHI,
00lIee CONPOTUBJIEHHE KOTOPBIX COCTABJISAET Ry =90 om.
[TapannensHo ¢ HUMU B PO3ETKY MPEANOIaraeTcsl MOIKIIOYUTh
anekTpoodorpeBarens. OmnpenennuTe HaMMEHbIIEE BO3MOKHOE
COMPOTUBIIEHUE ATOTO AJNEKTPOOOOrpeBaTes, €Clii U3BECTHO,
YTO MpH TapayieIbHOM COEIWHEHUU IBYX MPOBOJAHHUKOB C
conporusiennsivu 111 O 1 RaOM iy o6mee COIPOTHBJIEHHE
. Hr’}b.".'lri'f"l‘f - fi iy
3ajmaerca Qopmyioi Ri+Re (Om), a g1s
HOpMajJbHOTO  (DYHKIIMOHMPOBAHHUS  BJIEKTPOCETH  0OIee
COMPOTUBIIEHUE B HEH JOKHO ObITh He MeHblne 9 Om. OTBer
BBIPA3UTE B OMax.
Paznmen 13. I1P6 01,
I1P6 02,
9J1eMeHTDI PG 07,
KOMOMHATOPUKH, TIP6 08,
CTATHUCTHKHU H
TEOpHUH JIP 05, JIP
BEpPOSITHOCTEIA. 07, JIP 13
MP 01, MP
05, MP 08
OK 01, OK
02,0K 03,
OK 04, OK
05.

BepositHOCTE B
3a/1auax
TEXHOJIOTHYECKOI0
npodus

1. DnexTpudeckas JUHUS, COSTUHSIONIAs Ba MyHKTa A u B,
PacCIOJI0KEHHBIX OJIUH OT APYroro Ha pacCTOSHUU 2 KM,
o0opBanach B HeU3BeCTHOM MecTe. KakoBa BeposiTHOCTB TOTO,
9TO OOpBIB HAXOAUTCS He Aaibiue 450 M. oT myHKTa A?

2. B xopoOke HaxoIsATCs AIEKTPOIAMITEI 5 mT. 1o 75 BT 1 6 mT.
o 100 Bt. 13 kopoOKK BEIHUMAIOT OJHOBPEMEHHO JIBE
aneKTpoJiaMiibl. KakoBa BEpOATHOCTB TOTO, 4TO 00€ JTaMITOYKH
100 BT.

3. Cpeau 100 snexTponammn 5 6pakoBaHHBIX. KakoBa
BEPOSITHOCTH TOTO, YTO BHIOPAHHBIE HAyJauy 3 3JIEKTPOJIAMITBI
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OKa)XyTCsl He OpaKOBaHHBIMU?

4. B marazusn nocrymnaet 30 % siekTpoJiamMn ¢ OJIHOTO 3aBOja U
70 %- ¢ npyroro 3aBoga. Cpeau am, ¢ mepBoro 3aBojaa 85 %
CTaHJAPTHBIX, a CO BTOPOTO 3aBojia- 75 % craHIapTHHIX.
KakoBa BeposiTHOCTB TOT0, YTO KYIJICHHAS 3JIEKTPOJIaMIia
OyneT cTaHAapTHON?

5. B maptuu u3 20 xabeneit yetsipe OpakoBaHHbIX. HaiiTn
BEPOSTHOCTH TOTO, YTO CPENU TISITH B3ATHIX Hayraj kadenei
OKa)XeTCsl 1Ba OpaKOBaHHBIX.

6. K pacnpenenutebHOMY YCTPOMCTBY MOAKIIOUEHO TPH
nmoTpeduTenss ¢ HOMUHAIBHOW MomHOocThi0 20, 15 u 5 kBrT.
BeposATHOCTh BKJIFOUEHHOTO COCTOSIHUS TOTpEeOUTENe paBHA
P1=0,6, P, =0,7; P3=0,5. Onpeaenuts BEPOSITHOCTH TOT'O, YTO
Harpy3ka Ha pacHpeielIuTeNbHOM YycTpoiicTBe coctaBur 40
KBT.

7. Haiitn BepOSITHOCTD 0€30TKa3HOM paboThl (HYHKIIMOHAIBEHOU

I cIiu, COCTOHH.IGﬁ Hn3 HCE3aBHCHMO pa60Ta101uHx 3JICMCHTOB,

CCJIIM BCPOATHOCTD pa6OTBI KaXXa0ro 9JICMCHTA MLCIIM pPaBHA

P1=0,8, p2=p3=0,7, ps= ps= Ps=0,9, p7= ps= Ps=0,8

8. K pacnipenenutenbHOMY yCTPOUCTBY MOJKIOYEHO TPU
noTpeduTensi ¢ HOMUHAIBHOU MolHOCTRIO 20, 15 1 5 kBT.
BeposITHOCTB BKIIIOUEHHOT'O COCTOSIHUS IOTpeOuTeNnel paBHa
P1=0,6,P2=0,7; P3=0,5. Onpeaenuts BEpOATHOCTH TOTO,
YTO HArpy3Ka Ha paclpereauTeIbHOM yCTPOCTBE cocTaBUT 40
KBT.

9. IIpubop cocTouT U3 3-X y370B, KOTOpPbIE 32 BpeMs pabOoThI
MOTYT BBIXOJUTh U3 CTPOSI HE3aBUCUMO JIPYT OT JpyTa.
HanexHuocTh (BEpOSATHOCTh O€30TKAa3HOM pabOoTHI) 1-TO y371a
paBHa pi, BeposiTHOCTB OTKaza qi =1 —pi (i =1, 2, 3).

p1=0,95; p2=0,98; p3=0,9

Haiit BeposSTHOCTH CIEYIOIIMX COOBITHIA: A - BCe Y3IIbl
pabotaror 6e30TKa3HO; B - mepBrIii y3en oTkazai, ocTalbHbIe
HeT; C - 0JIMH U3 Y3JI0B OTKa3aJl, ocTajbHble HET; D -
OTKa3ayu JiBa y3ia u3 3-X; E - oTka3an XoTs ObI OAMH y3ell.

[IpencraBnenue
NAHHBIX. 3aga4u

1. B  HoOBOCTpoilke  IHpH  NPOBEpPKE  HANPSKEHUs

QJICKTPONUTAHUA TIO MOABbC3AaM ObUIM  BBIABIICHBI
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MaTeMaTH4eCKOM
CTATUCTUKH
TEXHOJIOTHYECCKOTO
npoduis

OTKJIOHEHHS 0T HOpMBI (220 B)

1 2 3 4 5 6
MOObE3 | MOXBE3 | MOABE3 | MOABE3 | MOOBE3 | IOIBE3
It it it it it it
Hamps | 226 222 225 218 228 223
KCHHUC
komma | 15 14 10 15 1 1
€CTBO
KBapT
up
Haitigure:
e 00BeM psiga TaHHBIX
® pa3Max psana
e MOAy psna
e MeaMaHy psza
2. Ha wucnoblTaHMe TOCTAaBIEHO IECTh OJHOTHUIIHBIX
JJIEKTPOTEXHUYECKUX  m3aenuid. llomydeHsl cienyronie

3naueHus t; (ti — Bpemst 6e30Tka3HOW pabOTHI i-TO U3ICIHS):
t1=280u; t, =350 u; t3 =400y, t4 = 320 u; t5 = 380 u; ts =
330 u. OmnpenenuTb CTATUCTUYECKYIO OLEHKY CPEIHEro

BpeMeHH 0€30TKa3HON pabOThI U3AEIHS.
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