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1. OBIIASI XAPAKTEPUCTHKA TIPUMEPHOM PABOYEN
MPOT'PAMMBI YYEBHOM JJUCHUTIJIAHBI

1.1. Mecto AUCUMILTHHBI B CTPYKTYype OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbI:

VYyeOnas gucuumimHa «Marematukay — ABISIETCS  O0sA3aTENIbHOM — 4acThbIO
o011e00pa3oBaTeIbHOIO0  LMKJIA OCHOBHOM  00pa3oBaTeNbHON  MpOTrpamMMbl B
cootBercTBUM ¢ DPI'OC mno cneyuanvnocmu 23.02.01 Opranuzanus NepeBO30K M
yIpaBlIeHUS Ha TPAHCIIOPTE

1.2. Ilnanupyemble pe3yJibTaTbl OCBOCHUS JMCIHUIIIHHBI:

Ocoboe 3HaueHHe AMCIUIUIMHA UMEET MpU (POPMUPOBAHMM M PA3BUTHH OOLIUX
KOMIIETEHIIUH.

1. TloHMMAaTh CYIIHOCTh U COLIUATIbHYIO 3HAUMMOCTh CBOEH Oyyiel npodeccun,

IIPOSIBJISITH K HEW YCTOWMYUBBINA UHTEPEC;

2. OpraHu3oBbIBaTh COOCTBEHHYIO JCSATEIHHOCTh, BHIOUPATh TUIIOBBIE METOJbI U
CIIOCOOBI  BBIMTOJIHEHHSI ~ MPOGECCHOHANBHBIX  3a7av,  OICHWUBATh  HX
3¢ (HEKTUBHOCTH U KAYECTBO;

3. IlpuHUMAaThH perieHus B CTaHJAPTHBIX M HECTAHAAPTHBIX CUTYAIUsAX W HECTH 3a
HUX OTBETCTBCHHOCTB;

4. OcyuiecTBIsATh MOUCK W HUCIOJIb30BaHHWE HWH(MOpManuu, HEOOXOAMMOW IS
() PEeKTUBHOTO BHIMOJHEHUS MPO(HECCUOHABHBIX 3a]1a4, TPO(ECCUOHATIBHOTO U
JUYHOCTHOTO Pa3BUTHA,

5. UcnonwszoBarh  MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTMH B
npodecCUOHANILHOM eI TEIbHOCTH;

6. PaGotaTh B KOJUIEKTHBE M KOMaHje, d(PPEeKTUBHO OOIIATHCSA C KOJIIETaMH,
PYKOBOJICTBOM, MTOTPEOUTEISIMHU;

7. bpatb Ha ce0st OTBETCTBEHHOCTH 32 pa0dOTy YJICHOB KOMaH/bI (ITOAYUHEHHBIX ),
pe3yibTaT BHIMOTHEHUS 3a/IaHU;

8. CamMOCTOATEeNbHO ONPEACNATh 3aJaud MPO(PECCHOHATEHOTO W JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCA CaMOOOpa30BaHWEM, OCO3HAHHO IUTAHUPOBATH
MOBBINICHUE KBATH(UKAIIHH,

9. OpueHTHpOBaTBCS B YCIOBHUSAX  YaCTOM  CMEHBI  TEXHOJOTHH B
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.

B pamkax mporpamMmbl yd4eOHON MHUCHUILIMHBI OOYYAIOIIMMHUCS OCBaWBAIOTCS
muyHoctHeie (JIP), merampeamernsie (MP) u mpeameTHble pe3ynbTaThl 0a30BOTO U
yrayonennoro ypoBuenr (I1P6) u (IIPy) B coorBerctBum ¢ TpeboBanusmu DI'OC
cpeaHero oo0Iero oopa3oBaHus

Koasl IlnanupyemMsble pe3y/ibTaThl OCBOCHHUS JUCHHUILIMHBI BKIOYAIOT

JIP 05 C(I)OpMI/IpOBaHHOCTB OCHOB CaMOpPa3BUTHA W CaMOBOCIIMTAHUSA B COOTBCTCTBUU C
06HIC'—IGJ'IOB€'—ICCKI/IMI/I HECHHOCTAMU 1N nACAIaMU I'paXKIaHCKOI'o O6H.[€CTBa; TOTOBHOCTH U
CIIOCOOHOCTB K CaMOCTOHTeHBHOﬁ, TBOp‘-ICCKOﬁ U1 OTBETCTBEHHOM ACATCIIBHOCTH,




JIP 06

TOJICPAHTHOC CO3HAHHUEC HW IIOBCACHHUE B IIOJMUKYJIBTYPHOM MHUPE, TOTOBHOCTH H
CIIOCOOHOCTh BECTHU Auajior ¢ ApyruMu JrOAbMHU, JOCTUTIaTh B HEM B3aMMOIIOHUMAHUA,
HaxoauThb 06IHI/Ie aeim W COTpyAHHU4YaTb I HX JOCTHIKCHUA, CITIOCOOHOCTH
IMPOTHUBOCTOATH UACOJIOTUH SKCTPECMU3MA, HAITMOHAJIN3MaA, KCCHO(bO6HH, AUCKpUMHUHAIUN
o CconuajlbHbIM, PCIUTUO3HBIM, PACOBBIM, HAIMOHAJBbHBIM IIpU3HAKAM HW JPYI'UM
HEIraTUBHBIM COLIMAJIbHBIM SBJICHUSAM,

JIP 07

HABBIKU COTPYIHHYECTBA CO CBEPCTHHUKAMH, JCThbMH MIIQJIIETO BO3PACTa, B3POCIIBIMU B
00pa3oBaTeNnbHOM, OOIIECTBEHHO MOJIE3HOM, YIeOHO-HCCIeI0BATEIbCKON, TPOSKTHON 1
JAPYTHX BUIAX JICSITEIbHOCTH;

JIP 08

HPABCTBCHHOE CO3HAHHME M IIOBEJACHHE HAa OCHOBE YCBOCHHUS OOIICUYETIOBEUECKUX
IICHHOCTEH;

JIP 09

TOTOBHOCTb M CIIOCOOHOCTh K 00pa3oBaHWIO, B TOM 4YHCIE €aMOOOpa3oBaHMIO, Ha
MIPOTSHKEHUH BCEH AKU3HU; CO3HATEIbHOE OTHOUICHHE K HEIIPEPhIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO yCIIENTHON MTPO(ECCHOHATLHOM U 00IIECTBEHHON JIESITeTbHOCTH;

JIP 10

ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA;

JIP 13

OCO3HAHHBIN BBIOOP Oyaymiel mpodeccr U BOZMOXKHOCTEH peau3alii COOCTBEHHBIX
KHU3HCHHBIX IINIAHOB, OTHOIIICHUEC K Hqu)eCCHOHaJIBHOﬁ JACATCIIPHOCTH KaK BO3MOXKHOCTHU
y4acTHsi B PCLICHHH JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
pooIIeM.

MP 01

YMEHHE CaMOCTOSTEJIBHO ONPEACHATh LENH JEATEIBHOCTH U COCTaBIATH IUIAHBI
NESITEIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIMPOBAaTH U KOPPEKTHPOBATh
NESTEIBHOCTD; MCIIOIb30BaTh BCE BO3MOYKHBIE PECYPCHI Ul TOCTHIKEHUS NIOCTABICHHBIX
el M pealiM3allii TUIAHOB JESITEJIbHOCTH, BBIOMpATh YCICHIHBIE CTPATETHH B
pa3IMYHBIX CUTYaLUsX;

MP 02

YMEHHE MPOAYKTUBHO OOLIAThCS M B3aMMOJCICTBOBATH B MPOIECCE COBMECTHOM
NEeSTCHOCTH, YYHTHIBATH IMO3UIMU JPYTUX YYaCTHUKOB JICATEIBHOCTH, 3P(PEKTUBHO
pazpemats KOHQIUKTHL;

MP 03

BJI/ICHUE HAaBBbIKAMU IIO3HABATEJIbHOM, Y4eOHO-UCCIIEOBATENbCKONM W TMPOEKTHOU
NeSITeIbHOCTH, HaBBIKAMHM pa3pelleHus mnpobieM; CHocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB PpEUIeHHs] MPaKTHUUECKUX 3ajad, MPUMEHEHMIO
pa3IMYHbBIX METOJIOB MO3HAHHS;

MP 04

TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITENIbHOW WH(OPMAIMOHHO-TIO3HABATEIHLHOM
NeSTeIbHOCTH, BJIAJICHUE HAaBBIKAMU TMOJY4YeHHS HeoOxoauMoil uHoOpManuu u3
CIOBaped pa3HbIX THUIIOB, YMEHUE OPHUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX
nH(pOpMaIIUU, KPUTUYECKHU OLEHUBATh U MHTEPIIPETUPOBATH HH(DOPMAIINIO, TOTYyYaEMYIO
W3 Pa3JIMYHbIX UICTOYHUKOB;

MP 05

YMEHHUE MCII0JIb30BaTh CPEICTBA HHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHI
(nanee — VIKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3324
C coOmofcHHEeM TpeOOBaHWI HSPrOHOMHKH, TEXHUKHA OC30MACHOCTH, THTHCHBI,
pecypcocOepekeHtsi, TPaBOBbIX W OJTHYECKUX HOPM, HOPM HWH(OpPMAIMOHHON
0C30IMaCHOCTH;

MP 07

YMCHHUEC CaMOCTOATCIIBHO OUCHNBATEL U IPUHUMATh PCHICHUS, OIIPCACIIAOIINE CTPATCTHUIO
MOBCACHUS, C YUCTOM I'pa’kJJaHCKUX U HPABCTBCHHBIX HGHHOCTCﬁ;

MP 08

BJIAZICHUEC SA3BIKOBBIMU CPEACTBAMU — YMCHHUEC SCHO, JIOTMYHO W TOYHO H3JaraTb CBOIO
TOYKY 3pCHUSA, UCIIOJIB30BATh a/ICKBATHLIC A3LIKOBBIC CPCICTBA,

MP 09

BJIaJJCHUC HaBBbIKaMU IM03HABaTeILHOMN pe(b.]'IeKCI/II/I KaK OCO3HaHHUA COBCPHIACMBIX
,Z[CflCTBHfI " MBICJIUTCIIBHBIX IMPOLCCCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, rpaHull CBOCTO
3HAaHWA 1 HC3HAHUSA, HOBBIX ITO3HABATCIIBHBIX 3a/la4 U CPCACTB UX NOCTHIXCHUA.




ITP6 01

c(hOpMUPOBAHHOCTH MPEACTABICHUIN 0 MaTeMaTUKE KaK YaCTH MUPOBOM KYJIbTYpHI U
MECTE MaTeMaTHUKH B COBPEMEHHOU MUBUIIN3AINU, CTIOCO0aX OMUCAHUS SBICHUIA
peaIbHOTO MHpa HA MATEMAaTUYECKOM SI3BIKE;

I1P6 02

c(hOPMHUPOBAHHOCTH MPEACTABICHUI 0 MATEMATHUECKUX MOHATUSIX KaK BAKHEHUIITNX
MaTEeMaTHYECKUX MOJIENISIX, TO3BOJISIOIIMX OMUCHIBATh M U3y4YaTh Pa3HbIE MPOLIECCHI U
SIBJICHUS; TOHUMAHUE BO3MOXXHOCTH aKCHOMATHUYECKOTO MOCTPOEHUS MAaTEMAaTUUECKUX
TEOPUIA;

I1P6 03

BJIAACHUC MCTOJaMHU JOKA3aTCJIILCTB U AJITOPUTMOB PCIICHHA, YMCHUC UX IPUMCHSATD,
IIPOBOAWTE NOKA3aTCJIbHBIC PACCYXKIACHUA B XOA€ PCHICHUA 3a1a4,

I1P6 04

BJIQJICHUE CTAaHAAPTHBIMU MTPUEMAMU PEIICHUS PAlIMOHATIBHBIX U UPPALIMOHATIBHBIX,
[MOKa3aTeIbHbIX, CTEICHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUI 1 HEPABEHCTB, UX
CUCTEM; UCIIO0JIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM, B TOM YUCIIE ISl IOUCKA
MyTH pPelleHus] U WUIIOCTPALlUU PEelICHUs] YPaBHEHHUI U HEPABEHCTB;

I1P6 05

c(hOpPMHUPOBAHHOCTbH MPEACTABICHUI 00 OCHOBHBIX IMOHATHUSX, UACSIX U METOAAX
MAaTeMaTUYECKOT0 aHAJIN3A;

I1P6 06

BJIAAICHUC OCHOBHBIMU MMOHATUAMMU O IIJIOCKUX U MTPOCTPAHCTBECHHBIX T'COMCTPUICCKUX
(I)I/Il"yan, HX OCHOBHBIX CBOﬁCTBaX; C(bOpMI/IpOBaHHOCTB YMCHHSA paCllO3HABATH
reoOMCTPHUICCKUC (1)I/IprI)I Ha 4CepTCiKax, MOJACIAX U B pCAJIbHOM MHPE; IPUMCHCHHUEC
HU3YUCHHBIX CBOMCTB TCOMCTPUUICCKHUX (I)I/Il“yp u (1)OpMYJ'I JJIA PCHICHHA T'COMCTPUUICCKUX
3aaa4 1 3aa4 C MPAKTUICCKUM COJACPIKAHNUCM

I1P6 07

c(OPMHUPOBAHHOCTh MPEACTABICHUH O IpoLeccax U SIBICHUIX, UMEIOLINX
BEPOSTHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUPE,
OCHOBHBIX IIOHATHUAX DJIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHUN HAXOIUTh U
OLICHHUBATh BEPOSITHOCTH HACTYIIJICHUS] COOBITUM B MPOCTEUIINX MPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE XapPAKTEPUCTUKHU CIIyYalHbBIX BEJIUYHH;

ITP6 08

BJIAJICHUE HABBIKAMH MCIIOJIh30BAaHHUS TOTOBBIX KOMIILIOTEPHBIX MPOrPAMM IIPH PEIICHUN
3a/1a4;

[TPy 01

c(OPMHUPOBAHHOCTh MPEACTABICHUN O HEOOXOIUMOCTH JOKA3aTeIbCTB MIPU
000CHOBAaHMWHU MaTEMaTHYECKUX YTBEP)KACHUN M POJIH aKCHOMATHKH B IIPOBEICHUN
JNEAYKTUBHBIX PaCCyKICHUM;

[TPy 02

c(OpMHUPOBAHHOCTH MOHATUITHOTO anmnapara o OCHOBHBIM pa3jieiaM Kypca
MaTeMaTHKH; 3HAaHUH OCHOBHBIX TE€OpPEM, POPMYJI U YMEHHS UX IPUMEHATh; YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIOCOOBI pEIIeHMS 3a/1a4;

[TPy 03

c(OPMHPOBAHHOCTh YMEHHUH MOJIEIMPOBAThH pealibHbIe CUTYallUHU, UCCIIEJOBATh
ITOCTPOEHHBIE MOJIENIN, UHTEPIPETUPOBATH NOJIYYEHHBIN pE3yibTarT;

[TPy 04

c(hOpMHUPOBAHHOCTH MPEACTABIECHUI 00 OCHOBHBIX MOHATHSAX MaTEMaTHUYECKOTO aHAIIK3a
U UX CBOMCTBaX, BaJIcHUE YMEHUEM XapaKTepHU30BaTh MOBeACHNE QYHKIUH,
HCIIOJIb30BAHUE TMOJIYYEHHBIX 3HAHUH JUISl OIIMCAHUS M aHAJIM3a PEeAJIbHBIX
3aBHCHUMOCTEH;

[TPy 05

BJIAJICHUE YMEHUSAMU COCTABIICHUS BEPOATHOCTHBIX MOJIEIIEH 10 YCIOBHUIO 3aJ1a4 U
BBIYHMCIICHHS] BEPOSITHOCTH HACTYIUICHUS COOBITHI, B TOM YHUCJIE€ C IPUMEHEHHEM
(dbopMyI1 KOMOMHATOPUKHU M OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEHN; UCCIIEOBAHUS
CIIyYaHBIX BEJIMYUH MO UX PACHPEICIICHUIO.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUILJINHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

Buj yueOHoit padoThl O0bem B yacax
O0BbeM 00pa3oBaTe/IbHOI MPOrpaMMbl Y4eOHO THCHMIIMHbI 280

BT. 4.:

TEOPETHYCCKHUE 3aHATHS 143
po)eCCHOHAIBHO OPUEHTHPOBAHHBIC 3aHITHS 137
KOHTPOJIbHAs paboTa -
IIpomeskyTouHas arTecTanus (IK3aMeH) 2




2.2. TemaTu4eCKMil IJIAH U COIEP:KAHME YYEOHOM TUCHMILIMHBI

Ne Conep:xanue yueOHOro MaTepuaJia Oo0bem Koab1 00mux
pa3aea, B yacax KOMIIeTeHIIU I
TEMBI (YKa3aHHBIX B
pasnedie 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
npeaIMeTHBIX
pe3yJabTaToB,
¢dopmupoBanuio
KOTOPBIX
crocoocTByeT
3J1eMEHT MPOrpaMMbl
BBenenue. BX0qHOW KOHTPOJIb 3HAHUHA Y4aIMXCH. 2 I1P6 01, ITP6 04, ITPy
1 Pa3BuTue noHsiTus 0 4ncjie 12 02
1.1 [lenpie u parmoHaIbHBIC YUCTA 2 JIP 05, JIP 09, JIP 13
1.2 JlelicTBuTENbHEIE YKca. IIpuOnmKEHHbIE 3HAUCHHUS. 2 MP 01, MP 04, MP 09
1.3 ApudmeTnueckue JeiCTBHS HAJl YMCIaMH, CDAaBHEHHE YHCIOBBIX BBIPKEHUN 2
1.4 Haxoxaenne npuOIMKeHHbIX 3HaYeHUHM BEJIMYMH U NOTPEITHOCTEN BBIUMCICHHH. 2 OK 1,5,8
15 Pemenune TunosbsIx 3amannii EI'D 2
1.6 KonTtpouabnas padora Ne 1 2
1o teme : "Pa3Burue nousatus o yucie'".
2 Kophu, crenenn, Jjorapugmsi 34
2.1 CreneHb C HATYPAJIbHBIM U LEJIBIM ITOKA3aTEIEM. 2
2.2 Kopens N — oif crenenn. CBoiicTBa KOPHEH. 2
2.3 CreneHsb C palliOHATBHBIM MMOKA3aTEIeM U €€ CBOMCTBA 2
2.4 HaxoxxneHue 3HaueHuil cTeneHeil ¢ palroHaIbHBIM IT0Ka3aTeNsIMU, Tpeodpa3zoBaHue 2
BBIPA)KCHU.
2.5 ITonsarue norapugma u ero coiicrsa. [lpaBuna neiictBuii ¢ sorapupmamu 2
2.6 Haxoxaenue 3HaueHuit sorapudma rno npon3BoJIbHOMY OCHOBAHUIO 2
2.7 JlecsTHUHBIE U HaTypasibHBIe Jorapudmel. [lepexoa K HOBOMY OCHOBaHHMIO. 2
2.8 Kontpoabnas padora Ne 2 o reme: "KopHu, crenenn u torapu@Mel 2
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2.9 IToka3zaTenpHbIC YpaBHEHUS U HepaBeHCTBA. CIIOCOOBI MX PEIICHHS 2
2.10 IlokazarenbHble ypaBHEHUS! U HEPABEHCTBA 2
2.11 Jlorapudmuueckue ypaBHeHHs 1 HepaBeHCTBA. CIIOCOOBI MX PEIICHHI 2
2.12 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA. 2
2.13 Pemenue norapu(Mu4ecKrx U MOKa3aTeIbHBIX YPAaBHEHUH. 2
2.14 ITpeoOpa3oBanue BoIpaKEHUN 2
2.15 Pemenue tumossix 3amanuii EI'D. 2
2.16 KontpoabHnas padora Ne3 no teme: "[lokazarenbHbie U JorapupMu4ecKue ypaBHEHUS U 2
HEpPaBEHCTBA
3 IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 24 I1P6 02, ITP6 03, IIPy
3.1 OCHOBHBIE IOHSTHS CTEpEOMETPHH. PacnosokeHne npsSMbIX U IIIOCKOCTEN 2 02
2.2 B3anMHOE pacroyioKeHne IPsIMBIX B IPOCTPAHCTBE. 2 JIP 06, JIP 07, JIP 08
2.3 B3auMHOe pacrosoKeHue NPSMbIX B IIPOCTPAHCTBE. 2 MP 02, MP 04, MP 05,
2.4 [TapamnenbsHOCTh MI0CKOCTEH. [lapanienbHoe MPOeKTHPOBaHKE 2 MP 08
2.5 [TapannensHoCTh TUIOCKOCTEN. [lapanenpsHoe MpoeKTUpOBaHUE 2
2.6 [TeprieHAMKYISIPHOCTD NMPSIMBIX, TPSIMOH M INIOCKOCTH 2 OK 1,8,9
2.7 IlepneH uKyISIpHOCTB IIOCKOCTEN. [leprieHIuKyIsp 1 HaKJIOHHAs 2
2.8 Teopema o Tpex nepneHaAuKyIsIpax 2
2.9 Yron Mexay npsiMoi U IJIOCKOCTbhIO. JIByrpaHHbIil yroJ. 2
2.10 Yron mexay miockocTsiMu. [lepneHIuKyIsipHOCTb IBYX MIIOCKOCTEN 2
211 VYrasl MeXAY NPAMBIMU U IJIOCKOCTAMU. ['eoMeTpuueckue npeodpazoBaHus B
MIPOCTPAHCTBE
2.12 KonTpoabHas padora Ned4 no Teme: "[Ipsimble M IIIOCKOCTH B MPOCTPAHCTBE" . 2
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJICPKAHUE
2.8 [IpsiMble U MJIOCKOCTH B apXUTEKTYpPE U CTPOUTEIHCTBE 2
4 KomOunnaTopuka 12 I1P6 03, ITP6 04, 1Py
4.1 KoMOuHaTopHble KOHCTPYKIIHH. 2 01, [Py 02
4.2 KomOnHaTOpHBIE KOHCTPYKIINH. 2 JIP 05, JIP 08, JIP 10
4.3 I[IpaBusia KOMOMHATOPUKH. PelieHrne KOMOMHATOPHBIX 3a/1a4 2 MP 03, MP 07, MP 08
4.4 ®opmyna ounoma Hetotona. Tpeyronsnuk [lackans. 2
4.5 bunom Herorona u tpeyronbpauk Ilackains 2 OK 1,6,9
4.6 Pemenue nmpukiagHbIx 3ama4d 2




5 Koopaunartsl 1 BeKTOPbI B IPOCTPAHCTBE 20 I1P6 01, IIP6 0S5, ITPy
5.1 ITonsitue BekTopa. PaBeHcTBO BeKTOpOB. JlelicTBUS HaJl BEKTOpaMU 2 02, ITPy 03, ITPy 04
5.2 Bexkropsl. JlelicTBus HaJ BEKTOPaMH. 2 JIP 05, JIP 09, JIP 13
5.3 [IpsAMOyToJIbHAS CUCTEMA KOOPAMHAT B pocTpancTBe. KoopHaTel BEKTOPA. 2 MP 01, MP 04, MP 09
5.4 [IpsimoyrosbpHas cuCTeMa KOOPAWHAT B IIPOCTPAHCTBE. 2
55 CBs13b MeX/1y KOOpJIMHATAMU BEKTOPOB M KOOpAWHAaTaMu To4ek. [IpocTeiimue 3a1auu B 2 OK 1,5,8,9

KOOpAMHATAaX
5.6 [Ipocreiimme 3agaun B KOOpAMHATAX. 2
5.7 VYron mexay Bektopamu. CKaJsipHOE MPOU3BEJICHHE BEKTOPOB 2
5.8 VYron mexay BekTopamu. CKalsgpHOe POU3BEICHNE BEKTOPOB 2
5.9 Brranciienue yrioB MeXy IPSIMBIMH U TUIOCKOCTSIMH 2
5.10 KounrpoabHnas padora Ne 5 no teme: "KoopauHaTtel 1 BEKTOPbI 2

6 OCHOBBI TPHTOHOMETPHH 30 I1P6 01, ITP6 06, IIPy
6.1 Panuannas mepa yria. Cunyc, KOCUHYC, TAHT€HC M KOTAaHI'€HC YUCIIa 2 02, [1Py 03
6.2 OCHOBHbBIE OHSTUSI TPUTOHOMETPUU 2 JIP 06, JIP 07, JIP 08
6.3 OCHOBHBIE TPHTOHOMETPUYECKHIE TOXKIECTBA 2 MP 02, MP 04, MP 05,
6.4 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA 2 MP 08
6.5 OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA 2
6.6 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIAECTBA 2 OK 4,7,8,9
6.7 ITpeoOpa3oBaHue NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUN 2
6.8 [TpeoOpa3oBaHue MPOCTEHITNX TPUTOHOMETPUIECKHUX BBIPAKCHUN 2
6.9 Tpuronomerpuueckue ¢pyHkuuu. [IpeodpazoBaHne TPUrOHOMETPUUYECKUX (PYHKITHI 2
6.10 OO6patHble TpUuronoMeTpuyeckue ¢pyHkiuu. [Ipocreiinme TpuroHoMeTpuuecKre 2

ypaBHEHMSI
6.11 Pemenne npoctelmx TpPUroHOMETPUYECKUX YPaBHEHHUM 2
6.12 Penienue TpUroHoMeTpHUECKUX ypaBHEHUH C HCIOIb30BaHUEM Gopmyi Perenne 2
OJTHOPOJIHBIX TPUTOHOMETPUYECKHUX YPaBHEHHH.
6.13 Penienyrie TpUroHOMETPUYECKUX HEPABEHCTB 2
6.14 Penienyie TpUroHOMETPUYECKUX HEPABEHCTB 2
6.15 KonTtpoabHnas pa6ora Ne 6 no teme: "TpuroHomerpruueckie ypaBHeHUS U 2
HepaBeHCTBA'.

7 DyHKIHMH UX CBOMCTBA U rpadgpukn 18 I1P6 01, ITP6 05, IIPy

7.1 Oynkuuu. O630p oOuwx nousTuid. Cxema ucciaenoBaHus QYHKITUH. 2 02, ITPy 03, TPy 04
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7.2 [TocTpoenue u ureHue rpaduKoB HyHKIIHHA 2 JIP 05, JIP 09, JIP 13
7.3 [Ipumepsl 3aBUCUMOCTEN MEKY IEPEMEHHBIMU B peaIbHBIX MPOLIECCAX. 2 MP 01, MP 04, MP 09
7.4 HccnenoBanue GyHKIMMA. 2

7.5 Hccrenosanue QyHKIMNI. 2 OK 1,2,3,4

7.6 IIpeobpazoBanue rpaduka GyHKIIHHA 2

7.7 HenpepsiBHOCTD pyHKITMU. TOukM paspeisa . 2

7.8 OO6patHble QYHKIIMH U X TPaQUKH. 2

7.9 KoutpoabsHnas padora Ne 7 mo teme: "®yHKIIUU, UX CBOWCTBA U Tpaduku'. oOpaTHbIE 2

(GyHKIMU ¥ UX TpadUKH.

8 MHOrorpaHHUKH 19 [1P6 02, ITP6 04, I1Py
8.1 [Tonsitue MHororpannuka. Teopema Oiinepa. [Ipusma. [lnomaas NOBEpXHOCTH IPU3MBI. 2 02

8.2 [Tapannenenunen. Ky6. 2 JIP 05, JIP 08, JIP 10
8.3 [Mupamupa. [IpaBuinbHas nupaMuaa. YceuéHnas nupaMua. Iiomans moBepXHOCTH 2 MP 03, MP 07, MP 08

yCEUYEHHOH MUPaMHIBL.

8.4 Pemienue 3a1a4 Ha HaXOXK/ICHHE HJICMEHTOB IMUPAMUJIBL. 2 0K 6,7,8,9

8.5 Pemenue 3a1a4 Ha HaXOXKAEHHUE AITEMEHTOB TUPAMU/IBL. 2

8.6 Cummetpus B mpoctpancTBe. [IpaBuiibHbIe MHOTOTPAaHHUKH. 2

8.7 Ceuenus ky0a, IpU3Mbl U MUPAMUBL. 2

8.8 HaxoxaeHue 21eMeHTOB YCeUEHHON MUpaMusibl. 2

8.9 HaxoxeHne 271eMeHTOB YCeuE€HHON MUPaMHU/IBL. 2
8.10 Kontpoabuas padora Ne 8 mo reme: "MHororpanauku'. 1

9 TeJsia 1 IOBEPXHOCTH BPallleHUSA 10 I1P6 02, ITP6 04, IIPy
9.1 Hummaap. Pemenwne 3amad. 2 02

9.2 Konyc. YceueHHbll KOHYC 2 JIP 05, JIP 08, JIP 10
9.3 Cdepa. lap. YpaBaenue cheps 2 MP 03, MP 07, MP 08
9.4 OceBble ceYeHHUs U CEUCHHUs, TapaJlIeIbHble OCHOBAHUIO. 2

9.5 Pemenne 3aau Ha HAXOK/IEHUE YIEMEHTOB IIMINH/Pa, KOHyCa, Mapa. 2 OK 1,4,5,6,7

10 Hauyajna MaTeMaTH4YeCKOI0 aHAJIN3Aa 30 I1P6 02, ITP6 04, TPy
10.1 IlocnenoBarenbHOCTH M MX cBoMcTBa. [Ipenen nocnenoBaTeIbHOCTH 2 02
10.2 [Tpenen mocneroBaTeILHOCTH. 2 JIP 05, JIP 08, JIP 10
10.3 I[Tpoussojnas. [Tpasuia u Gopmysibl TudPepeHIIPOBAHHS. 2 MP 03, MP 07, MP 08
10.4 [IpaBuna u popmynel nuddepeHupoBanus. 2
10.5 I'eomerpuueckuii U GpuU3NIECKUN CMBICI IPOU3BOIHON. Y paBHEHHE KacaTeIbHON K 2 OK 1,2,9

rpaduky GyHKIUU.
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10.6 [Tpon3BoHAs: MEXaHUYECKUIN W TEOMETPUYCCKUI CMBICT TPOU3BOIHOM. 2
10.7 [TpuMeHeHre TPOM3BOIHBIX K HUCCIIEOBAHUIO (DYHKIIUH. 2
10.8 [IpuMeHeHne MPON3BOIHBIX K HCCICTOBAHUIO (DYHKITUH. 2
10.9 [Tonsarue nepBoobpasHoi. Heomnpenenénupiii HHTErpa 2
10.10 OCHOBHBIE MIPaBHJIA UHTETPUPOBAHMS. 2
10.11 WHTterpan u nepBooOpa3Has. 2
10.12 OnpeneneHHblil HHTErpasi 2
10.13 [TpaBuia HaXOXKIEHUS IEPBOOOPAZHBIX 2
10.14 Wuterpan. @opmyna Herotona-JleitOnuma. 2
10.15 Huterpan. ®opmyna Herorona-Jleitbnuiia. 2
11 H3mepenusi B reomeTpuu 16 I1P6 02, ITP6 04, IIPy
11.1 Teopema HproTona-JIeliOnuma. [1nomans KpuBOIMHEHHOM TpaIlCIIUH. 2 02
11.2 O06beM 1 ero u3Mepenue. MaTerpanpHas Gopmyrna oobema. 2 JIP 05, JIP 08, JIP 10
11.3 ®opmyJibl 00beMa Ky0a, IPAMOYTOILHOTO MapajlIENenHIeNa, TIPU3MBL. 2 MP 03, MP 07, MP 08
114 dopmysbl 00beMa NHPaMUIbl, KOHYCA U IIIIUHAPA. 2
11.5 dopmyisl 00beMa Imapa u miomaan chepsl. 2
11.6 [Togo6ue Ten. OTHOIIEHUE TUTOMIAACH TOBEPXHOCTEH M 00BEMOB MTOTOOHBIX TEI. 2
11.7 Pemenue 3a1au Ha HaXOXJIeHHE 00bEMOB Fr€OMETPUUECKHUX TEJI. 2
11.8 KonTtpouabnas pa6ora Ne 9 no reme "M3mepenus B reomerpun’. 2
12 YpaBHeHHUS M HEPAaBEHCTBA 38 I1P6 01, ITP6 04, IIPy
13.1 PaBHOCHIIBHOCTH ypaBHEHHI M HEPABEHCTB, CHCTEM 2 02
13.2 OO01u1re MeTObI pelieH!s] YpaBHEHHH 2 JIP 07, JIP 09, JIP 10
13.3 I'paduuecKuii METONI pElIeHHs] yPABHEHHMI 2 MP 01, MP 02, MP 04
13.4 YpaBHEHMsI U HEPABEHCTBA C MOJyJIEM 2
13.5 YpaBHEHMsI M HEPABEHCTBA € NapaMeTpaMu 2 OK 89,1
13.6 CucreMbl ypaBHEHUH U HEPABEHCTB, pelIaeMble rpaduuecKu 2
13.7 KonTtposnbHast pabota «YpaBHEHUS] M HEPABEHCTBA» 2
IIpodeccHoHaTLHO OPMEHTHPOBAHHOE COIePKAHME
13.8 HaxoxaeHne Hen3BeCTHOM BEIMYMHBI B 33/1a4aX TEXHOJIOTUYECKOTO MPOQIIIS 2
14 IIpendk3aMeHAllMOHHOE TOBTOPEHHE 8
IIpomexyTouyHas aTrecTanus (3K3aMeH) 2
HTtoro 280
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI YYEBHOM
JUCHMUILIAHBI

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;

- KOMIUICKT 3JIEKTPOHHBIX BUEOMATEPUATIOB,;

- 3aJIaHUs AJI1 KOHTPOJIBHBIX paboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 33 1aHUS;

- MaTepuasbl SK3aMeHa.

Texuuyeckue cpeacTBa 0OydeHHUS:
- IEPCOHATBHBIN KOMITBIOTEP C JIMLIEH3MOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;
- IPOEKTOP C FIKPAHOM.

3aJibl;
bubmmoTreka, YuTaNBHBIN 3aJ1 C BEIXOJIOM B ceTh MIHTEpHET.

3.2. UupopMmanuoHHOEe 0oOecnieYyeHHe peau3aly NporpamMmMbl

3.2.1. OcHOBHBIE MEYATHBIEC U3AAHUSHA

1. AnekcannpoB, A.J[. Maremaruka: anreOpa W Hayajga MaTEMaTHYECKOTO
ananu3a, reometpus. ['eomerpus. 10-11 kmaccer : yuebnuk / A.Jl. Anexcanmapos, JLA.
Bepnep, B.W. Peokuk. — M. : U3narensctBo «IIpocBemenne», 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBECHHBIM

2. Mopnkosuu, A.I'. Anredbpa n Hayana MaremMaTudeckoro anaiusa. 10 kiacc:
B 2 4. Y. 1. YueOHuUK 151 ydaluxcst 00111e00pa3zoBaTENbHbIX YUPEKIACHUHN (TPOPUITbHBIN
ypoBenb) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. - 457 ¢. — ISBN:
978-5-346-01200-9 / - Tekcr : HEMOCPEACTBEHHBII

3. Mopnkosuu, A.I'. Anrebpa 1 Hayaima MareMaTrudeckoro anaimsa. 11 kimacc:
B2 4. Y. 1. YyeOHuK 1151 ygamuxcst 001eo0pa3oBaTebHBIX YUpexkaeHUH (TpOHIIbHbBIN
ypoBenb) / A.I'. Mopakosud, I1.B. Cemenos. - M. : Muemo3suna, 2020. - 351 c. — ISBN
978-5-346-03199-4/ - Tekcr : HEMMOCPEACTBEHHBIN
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4, Mopakosuy, A.I'. Anredpa n Hauana MmaTreMaTuyeckoro ananusa. 10 kiacc:
B 2 4. Y. 2. 3amayHuk A8 ydamuxcs 00I11e00pa3oBaTENbHBIX YUPEKICHUN
(mpodunbhbIit ypoBeHsb) / A.I'. Mopakosud, JI1.O. [{enumesa, JI.W. 3BaBuu [u ap.] - M. :
Muemo3suna, 2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - Tekct : HEMOCPEACTBEHHBIMH

5. Mopakosuu, A.I'. Anredpa 1 Hauajga MaTeMaTH4eckoro anaimsa. 11 kmacc:
B 2 4. Y. 2. BagauHuk 11 y4ammxcs 0011eoopa3oBaTebHbIX YUPEKICHUN
(mpodunbhelil yposenb) / A.I'. Mopakosuy, JI.O. lenunmesa, JI.W. 3BaBuu [u ap.],- M.
: Muemo3suna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekct : HemocpeACTBEHHBIH

3.2.2. JIoNOJTHUTEIbHbI€ HCTOYHUKH

1. Beepoccuiickue natepHeT-ommmnuast. - URL: https://online-olympiad.ru / (zata
obpamenust: 12.07.2021). - TekcT: 2JIeKTPOHHBIMN.

2. Ennnas komnexkuust uudpoBbiX 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 snekrponnas oubimoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenusi: 12.07.2021). - TekcT: 2J€KTPOHHBIH.

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

6. [ToBropum marematuky. - URL: http://www.mathteachers.narod.ru / (mara
obOpamenust: 12.07.2021). - TekcT: 2JI€KTPOHHBIMN.

1. ChopaBoyHMK 1O  MaremMaTuke it mkoabHuUKoB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mara o6pamenus: 12.07.2021). -
TekcT: IIEeKTPOHHBIN.

8. Cpennsist MaTemaTndeckast uHTepHet mkoua. - URL: http://www.bymath.net
[ (nata obpammenus: 12.07.2021). - TeKCT: 37CKTPOHHBIH.

Q. Oenepansubii  moptan  «Poccuiickoe  oOpazoBanue». -  URL:
http://www.edu.ru / (nata obparenus: 02.07.2021). - TekcT: 37K TPOHHBIH.

10. ®denepanbHbli EHTP WHEOOPMAITMOHHO-00PA30BaTEIbHBIX PECYpCOB. -
URL: http://fcior.edu.ru / (mata oopamenwust: 01.07.2021). - TeKCT: 31€KTPOHHBIH.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOM JUCIHUATIIMHBI

Pe3yabTarsl 00yyeHus

MeToabI OIIeHKH

I1P6 01
ITP6 02
I1P6 03
[1P6 04
I1P6 05
I1P6 06
I1P6 07
I1P6 08
[TPy 01
ITPy 02
[TPy 03
[TPy 04
[TPy 05

OneHka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS
3amady = (B TOM  uymciae  IpodeCCHOHATBHO
OPUEHTHUPOBAHHBIX ), KOHTPOJBHBIX pabor,
3aJaHuH PK3aMeHa
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5. IIPUMEPHBIE ®OH/IbI OHEHOYHbIX CPEJACTB

IMPUMEPHBIE ®OH/Ibl OLIEHOYHbBIX CPEACTB
(ITPOMEXYTOUYHAS ATTECTALIS)
JU1s1 TpOoeCCUOHANIBHBIX 00pa30BaTEIbHBIX OPraHU3AINI

K MIPUMEPHO# PABOYE TPOTPAMME OBIEOBPA3OBATEJIBHOM
JACHOUTLIAHBI

«MaremaTuka» (yriiy0JeHHbIH YPOBEHb)

CrennanbHOCTEN TEXHOIOTHYECKOT0 Npoduiist 00ydeHus

20222,
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1. Pe3yabTarsl 00y4yeHnus, perjaMmentuposanabie ®I'OC COO

Conepxanue oOmieoOpa3oBaTeIbHON AUCHUIUIMHBL MatemaTtuka (yriyOJeHHbIN
YpOBEHb) HAMpaBIIEHO Ha JIOCTHKEHUE BCEX JUYHOCTHBIX (manee — JIP),
MeTtanpeaMeTHoIX (nanee — MP) u nipeamernbix (nanee — [1P) pe3ynbpTaToB 00yueHus,
pernamentTupoBaHHbIX DI'OC COO u ¢ yueTom npuMEpHON OCHOBHOM 00pa3oBaTeIbHON
nporpammoit cpeanero ooduiero oopaszosanus (IIOOIT COO).

JINYHOCTHBIE Pe3yJIbTATHI OTPAKAIOT!

JIP 01. Pocculickyro rpa)kIaHCKyH0 UACHTUYHOCTD, MATPUOTHU3M, YBAXKEHUE K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTH Nepes PonunHONM, ropocTd 3a CBOM Kpail, CBOIO
PonuHy, mponuioe um HacTosinee MHOTOHALMOHAIBHOTO Hapoja Poccuu, yBaxeHue
rocyJapCTBEHHBIX CUMBOJIOB (rep0, ¢yiar, TUMH).

JIP 02. I'paxkaaHCKyIO MO3UIUIO KaK aKTUBHOT'O U OTBETCTBEHHOT'O YJIEHA POCCHICKOTO
00I11eCTBa, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE MTpaBa U 00sS3aHHOCTH, YBAXKAIOIIETO
3aKOH ¥ TPaBOMOPSIOK, OOJAJAIOMIEro YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA,
OCO3HAaHHO TMPUHHUMAIOIIETO TPAAUIIMOHHBIC HAIIMOHAJIBHBIE M OOIEYEIOBEUECKUE
T'YMaHUCTUYECKUE U JEMOKPATUUECKNE LIECHHOCTH.

JIP 03. ['0oTOBHOCTH K cykeHHt0 OTEYEeCTBY, €r0 3aluTe.

JIP 04. CdopMUpPOBAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM TPAKTUKH, OCHOBAHHOTO HA TMAJIOTE KYJBTYD,
a TaKXke pa3IM4HbBIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOEro0 MecTa B
MOJUKYJIBTYPHOM MUDPE;

JIP 05. CpopMHpOBaHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHHUS B COOTBETCTBUU C
00I11e4YeIOBEUECKUMH IIEHHOCTSMH U UJIeajlaMu TPaXTaHCKOTO OOIIECTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOATENbHOM, TBOPYECKON M OTBETCTBEHHOM JIEATETLHOCTH.

JIP 06. TosepaHTHOE CO3HAHUE U MOBEACHUE B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTh U
CHOCOOHOCTh BECTH AHMAJIOT C IPYTUMH JIFOJbMH, TOCTUTaTh B HEM B3aHMMOIIOHMMAHUS,
HaxOJUTh OOIIMEe TEeMM W COTPYAHUYATh IS HMX JOCTHUKEHHUS, CIIOCOOHOCTh
MIPOTUBOCTOSITh UJCOJIOTUHU HIKCTPEMU3MA, HallMOHAIU3Ma, kceHodoouwu,
JTUCKPUMHUHALIUU 110 COIMATIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAITMOHAILHBIM ITPU3HAKAM
U IPYTUM HETaTUBHBIM COIMATILHBIM SIBICHUSIM;

JIP 07. HaBpIKM COTpyJHHYECTBA CO CBEPCTHUKAMH, JETBbMU MIAUIETO BO3pACTa,
B3pOCJILIMUA B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YueOHO-HUCCIIeI0BATEIbCKOM,
MIPOEKTHOU U IPYTUX BUAAX JEATECIBHOCTH.

JIP 08. HpaBcTBEeHHOE CO3HAHUE U MOBEACHUE HA OCHOBE YCBOCHUS OOIIECYETOBEYECKUX
LIEHHOCTEH.

JIP 09. T'0TOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUI0, B TOM YHCIIE CAaMOOOPa30BaHUIO, HA
MPOTSDKCHUM BCEW JKU3HU; CO3HATEIIBHOE OTHOIICHHE K HEMPEPhIBHOMY OOpa30BaHUIO
KaK yCIIOBHIO YCIIEITHOM MPoeCCHOHAIBHON 1 0OIIECTBEHHOMN JACSATEIHHOCTH.

JIP 10. DcreTnueckoe OTHOIIEHHE K MHpPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUH.
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JIP 11. [IpunsATHE ¥ peanu3aiuio IEHHOCTEN 3JJ0pPOBOTO U OE30IaCHOTO 00pasa KU3HH,
NOoTpeOHOCTH B (PU3WYECKOM CaMOCOBEPIICHCTBOBAHWH, 3aHATUSX CIHOPTHBHO-
O3/I0POBUTEIBHON  JCSITENFHOCTBIO, HENPHUIATHE BPEAHBIX MPHUBBIYCK: KYPECHHS,
yIOTPEOICHHS aTKOTOJISI, HAPKOTHUKOB.

JIP 12. bepexxHOe, OTBETCTBEHHOEC W KOMIICTCHTHOE OTHOIICHHE K (PHU3MYECKOMY U
TICUXOJIOTHYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK W JIPYTHX JIIOJIECH, YMCHHE
OKa3bIBaTh MEPBYIO TIOMOIIIb.

JIP 13. Oco3nanHblii BbIOOp Oymymied mnpodeccnrt M BO3MOXKHOCTEH pean3aIiuu
COOCTBEHHBIX KU3HCHHBIX IJITAHOB; OTHOIICHHE K IPO()ECCHOHATBLHOM NeTETFHOCTH KaK
BO3MOYKHOCTH YYacTHSl B PEIICHWW JIMYHBIX, OOINECTBEHHBIX, TOCYIapPCTBEHHBIX,
0OIIeHAITMOHATBHBIX TIPOOIIEM.

JIP 14. CdopMHPOBAHHOCTh 3KOJIOTUYECKOTO MBIIUJICHUS, MOHUMAHUS BIUSHUS
COIMATBHO-PKOHOMHYECKHUX ITPOIIECCOB HA COCTOSTHHE TIPUPOTHON U COITUATBHOU CPEIBI;
NpUOOpPETEHNE OMBITA IKOJIOTO-HAMPABICHHOHN JIEITeTLHOCTH.

JIP 15. OTBETCTBEHHOE OTHOIIECHHE K CO3JaHUI0O CEMBH HAa OCHOBE OCO3HAHHOIO
NPUHATHUA [IEHHOCTEW CEMEWHOM KU3HH.

MeTanpeaMeTHble pe3yJIbTaThl OTPAKAIOT:

MP 01. YMenue caMOCTOSATENBHO ONPEAEIIATH LEIN IEATEIbHOCTH U COCTABIIATH IJIAHbI
NEATEIBbHOCTH; CAMOCTOSITENBHO OCYIIECTBISATh, KOHTPOJUPOBATh M KOPPEKTUPOBATH
JEeSATENBHOCTb; UCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS JOCTUKEHUS TOCTaBICHHBIX
Hejaell M peanu3aldy IUJIAHOB JAESTENbHOCTH; BBIOMPATh YCIIELIHBIE CTPAaTErvd B
Pa3IMYHBIX CUTYaLHSIX.

MP 02. YMenue npoayKTUBHO OOIIATHCS U B3aUMOEICTBOBATH B IMPOLIECCE COBMECTHOM
NEeSATENbHOCTH, YUYUTHIBATh MO3HUIMH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3(hPEKTUBHO
paspemiatb KOHMIUKTHI.

MP 03. Biajgenwe HaBbIKaMH I103HABaTEIbHOW, Y4eOHO-HCCIICIOBATEIILCKON M
MPOEKTHOMH AeSITeTbHOCTH, HAaBbIKAMU pa3pelleHus MpoosemM; criocOOHOCTh U TOTOBHOCTb
K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PEUICHUS NPAKTUYECKUX 3a]a4, NPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUS.

MP 04. TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOSITEIBHOM WH(GOPMAIIMOHHO-
MO3HABATEIbHON JI€ATEIbHOCTH, BIAJEHUE HaBbIKAMHU TOJIYYEHHUS HEOOXOAUMOMN
uH(pOpMallMK U3 CIIOBapel pa3HbIX THUIOB, YMEHHE OPUEHTHPOBATHCS B Pa3IMUHbBIX
MCTOYHHMKAX UHPOpPMALIUU, KPUTUYECKU OILIEHUBATh U UHTEPIPETUPOBATH MH(OPMALIHIO,
MOJIy4aeMyI0 U3 Pa3IuYHbIX UCTOYHUKOB.

MP 05. YmMmenue ucnosb3oBaTh CpPEACTBa MHPOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
texHosoruii (manmee - WKT) B pemeHHMH KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4y ¢ CcoOJoieHneM TpeOOBaHUW JPrOHOMHMKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PEeCcypcocOEpekeHUsl, MPaBOBbIX M ITHUYECKUX HOPM, HOPM
nH()OPMAITMOHHOM 0€301TaCHOCTH.

MP 06. Ymenue ompenenarb Ha3HAYeHUE W (PYHKIIUU PA3TUYHBIX COIMATHHBIX
WHCTUTYTOB.

MP 07. YMeHue caMoCTOATENbHO OLIEHUBATh U MPUHUMATH PEIICHUS, ONMPEAEIISIONINe
CTPATETHUIO MMOBEEHUS, C YYETOM I'PaXKTAHCKUX U HPABCTBEHHBIX LIEHHOCTEM.
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MP 08. BiiageHue s13pIKOBBIMU CPEACTBAMU - YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh
CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJ€KBATHBIE I3bIKOBBIE CPEICTBA.

MP 09. Brnianenue HaBbIkamMu ITO3HABATENIbHON pedIeKCuH KaK 0CO3HAHUS COBEPIIAEMbIX
JNENCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUM, TPAHUI] CBOETO
3HAHUS U HE3HAHMS], HOBBIX [TO3HABATEIIBHBIX 33/1a4 U CPEACTB UX JOCTHKECHUS.

IIpeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE OTPAKAIOT:

I[TP6 01. CdopMupOBaHHOCTH TPEICTABICHUNA O MaTeMaTHKE KaK YacTH MHPOBOM
KyJIbTYpbl U MECTE€ MAaTEMaTUKH B COBPEMEHHOM LMBWIM3ALMH, CIOCOOAX ONMUCAHUS
SBJICHUM peajbHOTO MUPA Ha MaTEMAaTHUYECKOM SI3BIKE;

I[1P6 02. CdopMHUpPOBAaHHOCTh NPEACTABICHUH O MAaTEMaTHYECKUX IOHATHUAX Kak
BKHEHIINX MAaTEMaTUYECKUX MOJEISAX, NO3BOJISAIOIIMX ONKCHIBATh U U3y4aTh PA3HBIC
IPOLECCHl M SBJICHUS; IOHMMAaHUE BO3MOXXHOCTH AaKCHOMATHYECKOIO IOCTPOCHUS
MaTEMaTUYECKUX TEOPUIL;

[1P6 03. Bianenue MeronaMu J0Ka3aTeNbCTB M QJITOPUTMOB PEIICHUSA, YMEHHUE HUX
IIPUMEHSATH, IPOBOJAUTH JOKA3aTEIbHbIE PACCYKICHHS B XOJ€ PELICHUS 3a/1a4;

[IP6 04. Brnagenue CTaHAapTHBIMM MpPUEMaMH pELIEHUS palUOHANBHBIX U
UPPALMOHAIBHBIX, MMOKA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUN U
HEPaBEHCTB, WX CUCTEM; HCIIOJb30BAHHWE T'OTOBBIX KOMIBIOTEPHBIX MPOTpaMM, B TOM
qycIie sl IOUCKA MYTH PEIICHHS U WIUTIOCTPAUU PELICHUs] YpaBHEHUN U HEPABEHCTB;
ITP6 05. ChopMupoBaHHOCTH MpEICTaBICHUNH 00 OCHOBHBIX MOHATHSIX, UACAX U METOJaX
MaTeMaTUYECKOro aHaJn3a;

[IP6 06. BnageHue OCHOBHBIMH MOHSTUSMH O IUIOCKUX M IPOCTPAHCTBEHHBIX
reoMeTpUYecKux (uUrypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh T€OMETpUYECKUE (PUTYpbl HAa YepPTEKax, MOJEISIX U B PEaIbHOM MHPE;
NPUMEHEHNE HM3YyYEHHBIX CBOWCTB IreoMeTpuueckux Guryp u QGopmyn JJisl pelieHus
r€OMETPUYECKUX 3aJa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

ITP6 07. CopMHUpPOBAaHHOCTH MPEACTABICHUNA O Tpolieccax U SBICHUSAX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHpE,
OCHOBHBIX TOHSTHUSAX 3JJIEMEHTAPHOM TEOPUM BEPOSITHOCTEN; YMEHHW HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEUIINX MPAKTUYECKUX
CUTYaLIMSIX U OCHOBHBIEC XapAKTEPUCTUKYU CIIyHalHBIX BEJIUYHH;

[1PG 08. BnaneHrue HaBbIKaMU KCIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MPU
pELIeHUH 3aa4;

IIpeaMeTHBbIe pe3yabTaThl HA YIJIYOJICHHOM YPOBHE OTPAKAIOT:

[Py 01. CdhopMupoBaHHOCTH MPEACTABICHUN O HEOOXOJUMOCTH J0KA3aTEIbCTB MPHU
00OCHOBaHMU MaTEMaTHYECKHX YTBEPKACHUM M POJIM aKCHOMAaTHUKUA B MPOBEICHUU
JNEAYKTUBHBIX PacCyXICHUM;

[TPy 02. CdhopmupoBaHHOCTh MOHITHIHOTO arapaTa Mo OCHOBHBIM pa3feiiaM Kypca
MaTEeMaTHKHU; 3HAaHUN OCHOBHBIX T€OpeM, (OPMYJ U YMEHUS UX MPUMEHSTh; YMEHHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTAHAAPTHBIE CIOCOOBI pEeLICHUS 3aay;

[1Py 03 CdhopMupOBaHHOCTh YMEHUN MOAEIMPOBATH PEAIbHbIE CUTYAIIMH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIEIHN, UHTEPIPETUPOBATD MOTYUYEHHBIN pe3ysbTaT;
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[1Py 04. ChpopmupoBaHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MATEMAaTHYECKOTO
aHajM3a U X CBOMCTBaX, BJIAaJICHUE YMEHHEM XapaKTepHU30BaTh MOBEICHUE (YHKIIUH,
MCIIOJIb30BaHUE MOTYUYCHHBIX 3HAHUW 1T ONIMCAHUS U aHAIN3a PEAJIbHBIX 3aBUCUMOCTEMN;
I[TPy 05. BnageHwe yMEHHMSIMM COCTABJICHUSI BEPOATHOCTHBIX MOJEJIEH IO YCIOBHIO
3alayd U BBIYKMCICHUS BEPOSITHOCTH HACTYIUIEHUS COOBITUH, B TOM YHCIE C
npuMeHeHueM (HopmMysl KOMOMHATOPUKUA U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEM;
UCCIIEAOBAHUS CIIyYalHbIX BEJIUYUH IO UX PACIIPEIETICHUIO.

2. ®oHbI OLIEHOYHBIX cpeaAcTB Mo cnenuaibHocT 08.02.01
«CTpOUTEJBCTBO M IKCIIYATALUSA 3JAHUNA U COOPYKEHUID.

@oHAbl OLEHOYHBIX cpeAcTB (mamee — @OC) mnpeacTaBiIeHbBl B BHJIE
MEKIUCIUIUIMHAPHBIX 3aJJaHU, HAIIPaBJICHHbIE HA KOHTPOJIb KA4eCTBA U yIPaBJICHUE
npotieccamu goctwkenus JIP, MP u 1P, a takxe coznanue yciaoBuit 1iist popMupoBaHUs
OK u (wm) IIK y oOyvaromuxcsi mocpescTBOM MpoMekyTouHoi arrectaiuu. @OC
pa3pabaThIBalOTCs C OOPO Ha CHHXPOHU3UPOBAaHHBIE 00pa30BaTENIbHbIE PE3YJIbTATHI, C
ydeTroM mpoduis oOydeHHs, YPOBHS OCBOECHUS OOIIe00pa30BaTEIbHON JTUCHUILUINHBI
«MaremaTnka» U nIpo(ecCHOHaIbHON HAPaBICHHOCTH 00pa30BaTEIbHON MPOTrPaMMBI
o cnenrasbHOCTH 08.02.01 «CTpOUTENBCTBO U SKCILTyaTalvs 30aHAN U COOPYKEHUI.

Tabnuua 6
Ne paznena, TeMbl Konsl BapuaHThI MeKIMCUMIIMHAPHBIX 32JaHUH
o0pa3oBaTeJbHbIX
pe3yabTaToB
(JIP, MP, ITP, OK,
1K)
Paznen 5. [Ipsamblie n 3amada. PaccumTaTh yrJIbl HaKJIOHA JIOMaHOU
LI0CKOCTH B KOHCTPYKITUU KPBIIIIH. Heob6xomumeie
rapameTpbl yKa3aHbl Ha YepTeke
NPOCTPAaHCTBE
Tema «Pacuer [1P6.06, ITPy.02, Pazpes 11
JJIEMEHTOB JIP13, MP 03,
CTPOMUTETBHBIX OK 01, OK 02,
KOHCTPYKLIHID) MK 1.1, TIK 1.2 B
E‘:
8 8 g
8
g z

2425 L2000 . 1425 |

20



Pa3nen 8. Hauana
MaTeMaTHYeCKOT0
aHaJIMn3a

Tewma «Pemenue 3ama4 ¢
npodeccCuoHaIbHON

HaIrpaBJICHHOCTBIO»

I1P6.05, T1Py.04,
JIP13, MP
01,MP03,

OK 01, OK 02,
OK 03,

MK 1.1, K 1.2

3agaua 1. B npsMoOyroiapHOW  KOMHaTe
wiomansio 42 M? Tpebyercs yCTaHOBUTh
IUTMHTYCHI IO BceMy nepumetpy. Ctoumocts 1
M IHTYca coctasisget 230 pyonei. [Tpu kakux
LEeNbIX JIMHEHHBIX pa3Mepax KOMHAThI 3aTpaThbl
Ha TIOKYIIKY TUTMHTYCa OyIyT HAUMEHBITUMU?
3angada 2. OxkHo HMEeT bopmy
MPSIMOYTOJIbHHMKA, 3aBEPILIEHHOrO MOJYKPYTOM.
[lepumerp okHa paBeH p. [Ipu kakux pazmepax
CTOPOH  TPSMOYrOJbHUKA  OKHO  OyJeT
MIPOITycKaTh HAMOOJIbIIIEe KOJMYECTBO CBETA?
3amaga 2. TpeOyercst oOnMIEeBaTh IUIUTKON
CTEHKH M KBaJpaTHOE THO OTKPBITOro OacceitHa
o6séMom 81 M3, CrommocTs 06muIOBKH 1 M2
nHa GacceifHa paBHa 3 ThIC. py0, a 1 M? CTEHKH
— 4 ThIC. pYO. Ilpn Kakux pa3mepax OacceifHa
CTOMMOCTH €ro 00JIMLIOBKHU Oyzner
MUHUMaJIbHON?

Paznen 10.
I'eomerpuueckue TeJa,
UX NOBEPXHOCTH H
00beMblI

Tema «Tpuronomerpus

Ha MECTHOCTHU»

I1P6.06, I1Py.02,
JIP13, MP 03, OK
01, OK 02

3aganue 1. OmnpeaenuTs TOPU3OHTAIBHOE
MPOJIOKEHUE JIMHUK Y€pe3 YTroJI HAKJIOHA

B

e ‘\

FOpU30HTaNbLHOE NPONOXeHne |

3aganue 2. Kpsliia 31aHus BUAHA U3 TOYKA A
nox yriom 38°, a npu npuOIMIKEHUU K 3[JaHUI0
Ha 20 M Kpbllla cTaja BUAHA MOJ yriiom 42°.
Haiitu BeICOTY 3/1aHMS.

Tema «ITapamnensHoe

MIPOEKTUPOBAHUE)

T1P6.06, JIP13, MP
03, OK 01, OK 02,
TK 1.1

3amanue 1. M300pa3uth Ha MJIOCKOCTH
MHOTOTPaHHUKH: TETpadJp, MapasuIeIIeIuIeI,
MUpaMHY.

3ananue 2. WM300pa3uTh JABE NpPOEKLUHU

LHWINHAPUYECKON BTYJIKHU (Ha TOPU3OHTAIBHYIO
U BEPTUKAJIbHYIO TJIOCKOCTb).

Tema «Pacuer 00bEMa

3eMIISTHBIX paboT»

TIP6.06, ITPy.03, /1P
13, MP 03, OK 01,
OK 02,

TK 2.3

Omnpenenuts 00beM TpaHIIEH C OTKOCAaMH Ha
CIUIAaHUPOBAHHOM MECTHOCTH C 33JaHHBIMHU
napameTpamu
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\7/

[

Tema «Pacuer
KOJMYECTBA
CTPOUTEIBHBIX

I1P6.06, I1Py.02, JIP
13, MP 03, OK 01,
OK 02, TIK 1.2

3anayal. CKOJIBKO CTPOMTENBHOTO KUpIHMYa U
pacTBOpa motpedyercs ISl TMOCTPOHKU CTEHBI
JUIMHOM 8 M, TonmuHoM 0,5 M 1 BeIcOoTOH 3,75

MaTepuaios» M, ecni B 1 M® KMPIHYHO#H KIaJK1 COTEPIKUTCS

400 mr. xupnu4a, a MOTpeOHOCTH B pacTBOpe
coctasiaeT 0,2 00beMa KIaaKu.

3amaua 2. Paccumrath pacxox OETOHHOTO
pacTtBopa TUIS 3aJIUBKH JICHTOYHOT'O
¢byngamenta BwicoTor 0,8 M, BHEINIHUMH
pazmepamu  8,5X7,5M W BHYTPECHHUMH
pazmepamu §x 7M.

3. ®oHbI OLIEHOYHBIX cpeAcTB no cnenuaabHocTu 09.02.01
«KoMnbOTepHBIE CHCTEMbI H KOMIIEKCHI».

®onasl  oneHouHbIXx cpenctB  (manee — @OOC) mnpencraBieHbl B BUJE
MEXKIUCIUIUIMHAPHBIX 3aJJaHW, HAIpaBJICHHbIC HA KOHTPOJIb KaueCTBa W yIpaBJICHUE
npoueccamu goctikenus JIP, MP u T1P, a Takxke co3nanue ycnoBuit it popMUPOBAHUS
OK u (wm) IIK y oOyvaronuxcsi mocpescTBOM MpoMekyTouHoi arrectaiuu. @OC
pa3pabaThIBAIOTCS C OTIOPOM HA CHHXPOHU3UPOBAHHBIE 00pa30BaTENbHbIE PE3YyIbTATHI, C
ydeToM npodriisi 00ydeHHs, YPOBHS OCBOSHHs 00IeoOpa3oBaTeIbHON JTUCIUILINHBI
«Marematuka» u mpoecCHOHaTBFHON HANIPABICHHOCTH 00pa30BaTEIIbHON MPOTPAMMBI
o crneunanbHOCTH 09.02.01 « KoMIBIOTEPHBIE CUCTEMBI M KOMILIEKCHD.

Tabmuma
Ne pazpena, rembl Koasl BapuaHThl MeKIMCUMIIMHAPHBIX 32JaHUH
o0pa3oBaTe/IbHbI
X pe3yJIbTaToOB
(JIP, MP, IIP,
OK, IIK)

Paspnen 1. | ITP6 01 3aganue 1. B po3eTky 21€KTpOCETH MOIKIOYEHbI
IloBTOpEHue 11P6 02 npubopsI, 00IIIee CONPOTHBIEHHE KOTOPHIX
Kypca [Py 02 cocrasisieT R =50 Owm. IlapannenbHo ¢ HUMU B
MaTeMaTHKHU TP 05 PO3ETKY MpearnoiaraeTcs MoAKIIYUTh
OCHOBHOM ﬁg (l)g anekTpoodorpeBarens. HeoOxoaumo onpeaenuTs (B
LIKOJIbI. MP 01 OM) HavMeHblIIee BO3MOXHOE CONpoTHUBIIeHHE Ry
Tema «IpuHIMIBL | \1p 03 3TOTO JIEKTPOOOOrpeBaTes, €CIM U3BECTHO, UTO
pacuera IOJHOIO | MP 04 JIBa IIPOBOJIHHKA C cONpoTuBIeHUsAMU Rx 1 Ry
COINIPOTHUBIICHUS MP 08 COEMHEHBI NAPAJUIEIBHO, a 111 HOPMAJIBHOTO
pu MP 09 (hYHKIIMOHUPOBAHUE AJIEKTPOCETH 0011Iee
nocienosarenbHo | OK 2

22



M U IIapaljICJIbHOM

OK3

COTIPOTHUBJICHNE B HEU JOKHO OBITH HE MEHBIIE 25

COETMHEHHI OK 4 Owm.
OK'5 3anaua 2. BHyTpeHHee CONpoTUBIICHUE
gﬁ ;‘2‘ MAarHUTO3JIEKTpUYecKoro BosibT™MeTpa Ry = 10 kOwm,
K 3:1 nuanason u3mepenus: Uy = 10 B. Haiinure 3Hauenus
MK 4.2 COIPOTHUBIICHUS 10OABOYHOTO pe3ucTopa Ry,
He00X0IMMO sl pacIIUPEHUS Ihara3oHa
n3mepenus 1o U = 100B.
3anaua 3. /[uanazoH u3MepeHus Toka
MarHuTosieKTpuueckoro ammnepmerpa Iy = 100 MA,
BHYTpeHHee conpotusieHue Ra, pasao 10 Om.
HaitauTe 3HaueHne conpoTUBIECHUS IMIYHTA Ry,
HE0OXO0IMMOTO ISl paCIIMPEHUS IUaIa3oHa
n3mepenus Toka 1o [ =1 A.
3angaua 4. OnpenenuTs BEIUYUHY COIPOTUBICHUS
LIyHTa aMIIepMeTpa JJIs PACIIUPEHUS TIPEIETIOB
u3Mepenus Toka ¢ 10 mummammep 1o 10 Amnep.
Bnytpennee conportusiienue amnepmerpa pasHo 100
Owm.
Pazoen 2. Kopnu u
cmenenu.
Cmenennasn
¢dyukyus.
Tema «Ilepesos | ITP6 01 3aganue
3HAYEHHN 11P6 02 . .
TPy 02 1.BeInOTHUTE TIepeBO/1 3HAYCHU I N3MEPEHHOM
HU3MEPEHHBIX
JIP 05 BEJIMUMHBI, UCIIOJIb3YS CTETIeHb ¢ OCHOBaHWEM 10
BEJIMYUH B
npodeccronamsio | 703 500 | | 250 200 [ 500 ] 1000|300 | 100 | I5mT
U JEATETBHOCTI MP 01 MKD| | nd HOD MI'm | nd kKl | Mk® | H
MP 03 ?2HD| | ? ?7nd | ?kla| ? 5D | ? 7ud® | ?7I'n
MP 04
MP 08 MKD ITno
MP 09 2.BBINONHUTE NEPEBOJ] 3HAUEHUN N3MEPEHHON
8§§ BEJIMUMHBI, UCIIOJIb3YS CTETIEHb ¢ OCHOBaHUEM 10
OK 4 500 250 | 200 | 5500 | 1000 |0,3 300 1,5I
IK 1.4 ad MKD | nd kg | gad MI'n | Mx® H
[IK 3.1
?MKD|| 21D | 25D | ? Tn® | 2kl | ?2nd |?
MI'n Ml H
3.BBINOIHUTE NIEPEBOJT 3HAUEHUN U3MEPEHHON
BEJIMYUHBI, UCTIOJB3YS CTENEHb ¢ OCHOBaHUEM 10
0,68 |250 |2 550 nd | 100 | 0,3 | 3300 | 150
HO HO MKD HO MKD | nd ITx
IMKD | Po® | 27HD | ?2MkD | 20D | ?2HD | ? MKD | ?
Kl 11
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1. BwmonaHUTh epeBo 3HAYCHUH N3MEPEHHON
BCJIMYNHBI, UCTTIOJIB3Ys CTCIICHL C OCHOBAHHUEM

10
6,8 200 | 0,2 Mmx®d | 55 ud | 1000 | 0,03 | 330 150
HO | HO HO MKD | nd MKD
? ? ? ud P?MKD | 210D | 20D | ? MkD | ? 1D
MKD | 1D
Pazoen 5. Ilpameie | 11P6 01 3anauva 1.
u naockocmu ¢ | 11P6 02 T
npocmpancmee. I1P6 06 ‘ ‘
[1Py 02
Tema «Touxa. P 05
IImockocTth JIP 09
’ JIP 13
npsiMasi. MP 01
Ob6pazoBanue MP 03
MIPOCKLNH, MP 04
LIEHTPAJIbHOE u | MP 08
rapajienbHoe MP 09
MIPOEUUPOBAHUE OK2
OK 3 —
OK 4 —H

Puc. 1. JlocTpouTts Ha KapTHHE NOPH3OHTAIE-
Hy10 npoexumnio Touku A(A'— 2, A") n pponTane-
Hy10 npoekio Todkn B(B', B" = ?), nexauweil B
roOpH3OHTaNBHOH ninockocTn H

3agaua 2.
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-

Puc. 2. TlocTpouTs NpoeKUMH TOMKH

A(10, 25, 10) 1 Touxkn B(30, 10, 20) no
3a1aHHBIM KOOPAHHATAM

3amaya 3.

_ o
—_ #7} 4
A /o
_ “'\.\ / |
N | _
| m'| B’ [ ]
Puc.3.  TIOCTPOHTb MpoEKILHH

TOYKH NepecedeHus MpaMoii mc
mnockocTero afABC)

3agaua 4.
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C‘\‘ .
. 1
“\k\ \_\ 1
SNA
P -
alv N’

Puc. 4.  Onpenenuts npoek-
LHH THHHH NepeceveHnd muoc-
xocreit afay) n B(a//b)

Pa3nen 6. OcHoBBbI
TPUTOHOMETPHH.
Tpuronomerpuue
cKue PyHKIUM.

Tewma:
«Hcnionp30BaHue
CBOMCTB H
rpapuKoB
TPUTOHOMETPHUYEC
KX QYHKOHA B
MIPUKJIIATHBIX
3aJa49ax)

I1P6 01
ITP6 02
TPy 01
TPy 02
JIP 05
JIP 09
JIP 13
MP 01
MP 03
MP 04
MP 08
MP 09
OK 2
OK 3
OK 4
OK 5
IK 1.4
K 2.2
IK 3.1
I1IK 4.2

3ananmue 1. Ha n3o0paxenuu CHHYyCOMATBHOTO
CUTHaJIa aMIUTUTY/1a COCTaBsieT Snue., mepuoa — 10
nen. 3HadeHust Ko PUIIMEHTOB OTKIOHEHHUS: 110
Beptukanu 0,2 B/nen.; mo ropuzonranu 1,0 Mxc/aern.
OrnpeaenuTh MOrpenHOCTh U3MEPEHUS aMILTATY/IbI
CUTHAJIA, €CJTM U3BECTHO CJICAYIOIINE: BBIXOIHOC
COMPOTHUBIIEHNE UCTOUHMKA cuTHaNIA Ry < 10 kOwm;
BXOJIHO€ COTIPOTUBJICHUE YCUIIUTENS Y
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ocumsuiorpaga Ry= 1Mowm; BXxoHasi eMKOCTh
yeunurenst Y ociuniorpada Cy =60 nd.

3ananue 2. [lo ocummiorpame onpeaenuTb BUJI U
napameTpbl CUTHaja (aMIUTUTYY, IEPUOJI, YACTOTY)

Macmra6: Bpemenu — 1 kierka-0,2 Mc; HanpsoKeHUs
- 1 xneTka -2 BoOJbTa

) c1467 ©

|

|

|5 T

|
M
I=] e

|

3aganue 3. [lo ocuusuiorpamme onpeneanuTs BUA U
rapaMeTpbl CUTHANA (aMILTUTYY, IEPUO/, YacTOTY)

MacmTa6: Bpemenu — 1 kietka-0,5Mc; HanpsHKSHUS
- 1 knerka -0,5BobTa

3aganue 4. Macmra0: Bpemenn — 1 knetka-100Mkc;
HanpspkeHusd - 1 knetka -0,5BosbTa
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2V >10ws

3aganue 5. Macmrab: Bpemenn — 1 kierka-0,2 mc;
HanpspKeHus - 1 KieTka -2 BoJIbTa

. <S> c1-67 ©)

s

Paznea 8. Hayaua
MaTEeMaTHYECKOr
0 aHaJIu3a.

Tema
«IIpumenenune
MIPOU3BOJHON B
AIEKTPOTEXHHUKE

I1P6 01
I1P6 02
I1P6.03
I1P6 05
TPy 01
TPy 02
[1Py 04
JIP 05
JIP 09
JIP 13
MP 01
MP 02
MP 03
MP 04
MP 08
MP 09
OK?2
OK 3
OK 4
IK 1.4
IK 3.1
[1K4.2

3anava 1.B nenu sekTpruuecKoro Toka
AIIEKTPUUECKUH 3apsi MEHSIETCS C TeUCHUEM
BpeMeHH 110 3akoHy g = q (t). Cuna toka | ectb
pou3BoHAas 3apsiaa ( mo Bpemenn | =q ' (t).
BbruuciuTh cuity TOka B MOMEHT Bpemenu t= 5 c,
eciu ( = sin (2 t-10)

3agava 2. Pemuts kelic — 3a7auy Ha HaXOXJIEHHE
3HA4YEeHUs CHJIBI TOKa B MOMEHT BpeMeHH t uepes
MPOU3BO/IHYIO (DYHKIHH.

DneKTpuuecKuil 3aps, MpOTEeKaAINN yepes
pe3ucrop, HauuHast ¢ MoMeHTa t = 0, 3a1aeTcs
dopmymoii q (t) =3(t-1)%+( t — 1) + 2. Haiinure cumy
TOKa B MOMEHT BpeMeHn t=1c.

3agaua 3. PemuTs Kelic - 3a1a4y Ha BBIYUCIIEHUE
3HA4YeHHUs CHJIbI TOKa B MOMEHT BpeMeHH t uepes
MIPOU3BOJIHYIO (PYHKIIHH.

BbruncnuTe HanpspkeHHe B CETH IEPEMEHHOTO TOKa
B MOMEHT BpEMEHH
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t=1 c, ecniu UHAYKTUBHOCTH KaTymku L=51w, a
cHJIa TOKa U3MeHsieTcs 1o 3akony 1=10 sin 2xt t, A.
3anaua 4. Pemuth Kelic-3a1a4y Ha BBIYUCICHUE
3HAUEHUs CUJIbI TOKa B MOMEHT BpeMeHH t uepes
IPOU3BOJIHYIO (DYHKIIHH.

Boruncnute cuiy Toka B LIENH, IPOTEKAOLIYIO YEpeE3
KOHJIEHCATOP €MKOCThIO

C =5 Mx® B MoMeHT BpeMmeHu t=1 c, eciu
HanpshKeHHe n3Mensiercs mo 3akony U= 5sin 20z t.

Tema I1P6 01 3agaua 1. Beruucianre KoJIM4eCTBO AJIEKTPUUECTBA,
«[Ipumenenue 11P6 02 MIPOTEKILEro MO MPOBOAHUKY 33 TPOMEKYTOK
OTpEJICTICHHOTO ggg 82 BpeMend [3;4], eciu cuia TOKa 3a1aeTCs
UHTErpasa B Py 01 (bopmyToii [(t) = 3t — 2t
3JIEKTPOTEXHUKE) y pMY '
TPy 02 3agaua 2. Cuia ToKa B MPOBOJAHUKE U3MEHSETCS 10
_ a1 i
JI_IIIIZ}(])QA' 3aKOHY I (t} =€+ 2 (Bpemsi B CeKyHJax, TOK B
JIP 09 amriepax ). Kakoit 3apsi nmpoiaeT yepes monepeyHoe
JIP 13 CEYeHHE MPOBOAHUKA 32 BPEMsI OT BTOPOU 110
MP 01 LIECTOM CEeKyH/IblI?
MP 02
MP 03
MP 04
MP 08
MP 09
OK2
OK 3
OK 4
[IK 1.4
K 2.2
IIK 3.1
[1K4.2
Paznea 9. ITP6 01
Kom6unaropuka, | [1P602
CTATUCTHKA U 11P6 03
Teopust gﬁg 81
BEPOSITHOCTEIA.
Tema «Pemenue ggz 83 3apnanme 1. K pacnpenenuTenbHOMY YCTPOHCTBY
TMPUKIAIHBIX 337184 | 1py 05 MOAKIIOUEHO TPH TOTPeOUTENsT € HOMHUHAIBHOU
UMEIOLIUI JIP 05 momHocTero 20, 15 m 5 xBr. BeposarHocts
BEPOSITHOCTHBIN JIP 09 BKJIFOYEHHOTO COCTOSIHUSI ToTpeduTenei paBHa Pi =
XapakTep» JIP 13 0,6, P2= 0,7; P3= 0,5. Onpenenutbs BEpOATHOCTh
MP 01 TOro, 4YTO Harpy3ka Ha paclIpeaeIuTEIbHOM
MP 02 ycTpoiictBe coctaBut 40 kBT.
MP 03
MP 04 3apanue 2. Ha nmpeanpustue  NOCTYNWIM
MP 08 komiuiektyromme mia 10 komnprotepoB. CKOJIBKUMHA
1(\)/1112 39 crocobamMu MOXHO pacrpenenuTs 10 mocTynuBIInX
OK 3 MAaTEePUHCKUX IIJIAT I STUX KOMIBIOTEPOB.
OK 4
OK 5 3ananue 3. B BBIUMCINTEIBHOM LEHTpE paboTaeT 5
K 1.4 nepcoHanbHbIX KomnbioTepoB (I1K). IIpocreiimmii
MK 2.2 MOTOK 3ada4, mnoctynarommx Ha BIl, wumeer
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K 3.1

uHTeHcuBHOCTh 10 3amau B uwac. CpenHee BpeMmst

IIK 4.2, pelieHys 3aja4yd paBHO 12 MuH. 3asBKa MOJydYaer
otka3, ecmu Bce IIK  3amgarer. Haligure
BEpPOSITHOCTHBIE XapaKTePUCTHKU CUCTEMBI
obcmyxxuanus (BLI).
3anaua 4. Halitu BeposATHOCTh 0€30TKa3HON pabOoThI
(YHKIIMOHATIBHOW 1IeTIH, COCTOSALICH U3 HE3aBUCHUMO
paboTaroNIMX 3JIEMEHTOB, €CIIA BEPOSTHOCTH PaOOTHI
KaKJ0ro ayeMeHTa menu paBHa P1=0,8, p2= ps:=0,7,
p4= ps= ps=0,9, p7= ps= ps=0,8
3anpaua S. [Ipubop coctouT U3 3-X y3710B, KOTOPHIC 32
BpeMsi pabOTHI MOTYT BBIXOJUTH U3 CTPOSI HE3ABUCHUMO
apyr ot apyra. HagexxHocth  (BEpOATHOCTH
0e30TKa3HOM paboThl) I-r0  y3ma paBHa i,
BeposiTHOCTh oTKaza Qi = 1 — pi (i = 1, 2, 3).
p1=0,95; p>=0,98; p3=0,9
Haiit BeposITHOCTH clenyrommx coObITuil: 4 - Bce
y37bl paboTaroT 0e30TKa3HO; B - mepBwiii y3en
OTKa3aJl, ocTaibHbIe HET; C - OJIUH U3 Y3JI0B OTKa3all,
octanbHble HeT; D - oTkazanu nBa y3ina u3 3-x; E -
OTKa3ai XoTs Obl OJIUH y3ell.
Tema «Co6op I1P6 01 3ananue 1. B rpyme u3 12 o0yJarommxcst n3y9aioch
TAHHBIX TS 11P6 02 CBA3b YCIIEBAEMOCTH O HEKOTOPOU TEOPETHUECKOM
BBEIeHUA 0Oa3bl 11P6 03 UCHUILIINHE C JIBYMsI (haxkTopamu:
JTaHHBIX C ggg 8273 CUCTEeMAaTUYHOCTBIO CaMOCTOSITEIbHOW PAa0OTHl |
HCIOJIb30BaHUEM IIPv 01 KauyecTBa BEJCHUS KOHCIIEKTa Ha Yypoke. Bce
CpEICTB sz 02 rapaMeTphl OLIEHUBAIACH 110 KAYECTBEHHBIM IITKajlaM
BBIYHCIUTENHHOM TPy 03 nopsaka. Pe3ynpTaTUBHBIN MpU3HAK Y CIIEBAEMOCTh
TEXHUKH ITPy 05 (y) wuMen TpamaluM  «BBICOKAs», «XOPOIIas,
JIP 05 «YIOBIETBOPUTENBHAS U «HEYIOBICTBOPUTEIBHASNY.
JIP 07 DaKTOPHBIN MIPpHU3HAK CHcTeMaTHIHOCTD
JIP 09 CaMOCTOSITeNIbHOM paboThl (x1) omeHuBalICAs TIO
JIP 13 rpaganusam «BBICOKASY, «JIOCTAaTOYHAas,
MP 01 «HeZoCTaTouHas». BTOpoil  (akTOpHBIH MpU3HAK
MP 02 KauecTBo BeneHusi KoHCHekTa (X2) MMeN rpafaluu
MP 03 «XOpOLIUN»,
MP 04
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MP 05
MP 07
MP 08
MP 09
OK?2
OK 3
OK 4
OK'5
OK 6
OK 7
K 1.3
K 1.4
IK 3.1
[IK 4.2

«yZIOBJIETBOPUTEIBHBIN,

«HEYIOBJICTBOPUTEIBHBIN».  McXxonaHble  aHHBIE
npuBeeHsl B Tabnuue. HeobGxoxumo ycTaHOBHUTH
CTENEHb BIUSHHUA Ha pE3yJbTaTUBHBIM IPU3HAK
Kaxa0ro u3 (akropoB npu (UKCALUH JPYroro,
BIMSIHUA (DAKTOpOB JpYr Ha Jpyra, a Takke HX
COBMECTHOTI'O BIUSHUS (JaKTOPOB Ha pe3yIbTATUBHBIN

IIpHU3HAK.
A B c D E F G H 1] o]

1 Ne | damunusa y Pay"r x1 P::'r x2 P:; r I !
2 | 1 |AcuH Xop. 7.5 |Bhic. 11 |Xep. | 10,5 | ryl=:0,829 ;
3 | 2 |BopuH Bic. 11 |foer. 7 |Xop. | 105 | My2=; :
4 | 3 |Banuu V. 4 |Hemoer. | 25 [Heyn | 25

5 | 4 |MpuwwmH Xop. 7.5 |Hocr. 7 | Xop. 10,5

6|5 Jan el Bhic. 11 | Bit. 11 | ¥A. 6.5 .

7 | 6 |KatuH Heyn. 15 |Hemoer. | 25 [Heyn | 25 |

B | 7 |Manuu Xop. 75 |focr. 7 |¥n 65 |

9 | 8 |NawwwH va. 4 HenocT. 25 |Heyn. 25 .

10| 9 |Canun ¥a. 4 | fect. 7 |¥a 6.5

1110 | Tanuu Bhic. 11 | Bhic. 11 |¥a. 6.5

12| 11 | Onun Heya. 1,5 |Hepoct. | 25 |Heyn | 25 |

13|12 | Qumn Xop. 75 |[focr. 7 |Xop. 105 | .

14: | SR=; 78 SR=; 78 SR=; 78

15: R=:0,844 tR=:14,973 | R*2=: 0,712 |

16 | ryl(2)=0,673 t=12,728 | tkp=:2,262 |

17 . ryz(1)=:0,283 t=:0,885 i B

T r12(y)=10,301 t=10,948

JIomyCTUMO  BBHITIOJIHEHUE 33JaHUSl  MTOCPEICTBOM
KOMIIbIOTEpHOI mporpammel MS EXxcel.

3aganme 2. Nmerorcs paHHBIE O pabouMx —
CHICJIBIUKAX:

Ne | Cra | Meca | Ne | Cra | Mecs
n/ | K yHas | /I | K YHas
n | pabo | BeIpad pabo | BbIpa
TBI, | OTKa TB, | OOTK
ner | pabou JeT | a
ero, pabo
THIC. 4ero,
pyo. TBIC.
pyo.
1 |10 |200 16 | 6,0 |256
2 (10 |202 17 |50 |241
3 |30 |205 18 |65 |252
4 165 |290 19 |90 |264
5 192 |298 20 9,0 |270
6 |44 |250 21 |10 |234
7 169 |280 22 | 10,5 | 276
8 125 |230 23 | 10,1 | 262
9 (2,7 |223 24 |55 | 245
10 | 16,0 | 310 25 (25 |240
11 | 13,2 | 284 26 |50 |244
12 | 14,0 | 320 27 |53 |252
13 | 11,0 | 295 28 |75 |253
14 |1 12,0 | 279 29 |70 |252
15 |45 | 222 30 [8,0 |262

ITo maHHBIM TAOIUIIEL:
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IToctpouts psan pacnpeneneHus pabodux MO CTaxy,
00pa3oBaB 5 TPyII C paBHBIMU MHTEPBaJIaMHU.

Jlnis u3ydeHus: 3aBUCUMOCTH MEXAY CTaXeM paboThl
1 MECSYHOH BBIPAOOTKOI pabounx Mpou3BeaHTE:

a) TPYNIHUPOBKY paboumMx IO CTaxy, oOpa3oBaB 5
TPYyINIl C paBHBIMU HHTepBajamu. Kaxmayro rpymmy
OXapakTepU3yiTe YUCIOM pabouUX; CPETHUM CTAXKEM
paboThI; MECSYHOM BBIPAOOTKOW MPOIYKIIMH — BCETO
U B CPEJIHEM Ha OJTHOrO paboyero;

0) KOMOMHAIIMOHHYIO TPYNIHPOBKY IO JABYM
IIPU3HAKAM: CTaXXy pabOThl U MECAYHOM BbIpaOOTKON
MPOAYKIIMH HAa OJTHOTO PaboyYero.

Pazpen 10.
I'eomeTpuueckue
TeJia, UX
NMOBEPXHOCTH U
00BeMBI

Tema
«OTtobpaxeHue
IIPOCTPAHCTBEHHBI
X uryp Ha
IIJIOCKOCTH»

I1P6 01
I1P6 02
ITP6 06
1Py 02
JIP 05
JIP 09
JIP 13
MP 01
MP 02
MP 03
MP 04
MP 08
MP 09
OK2
OK 3
OK 4
IK 1.3

3amaHus Ha U300paKEHHE MPOCTPAHCTBEHHBIX QUTYD.

/JQ | | o ]
/I' Ll R""\. o
/ . | >
ol —
A" A 4.-/-,_...-- — T
¢ ! 4|
1 A" 4
' [ o 1 1
LA 8 B
T
\\—s— 3
™ =~ \
- N ~ N\
- YT o
Puc. 1. [MocrponTs NpoeKLHH OAHOTO !
u3 mapos paniycom R = 10 mm, nentp  Puc. 2. [MocTpoHTL MIOCKOCTE, Na-
KOTOPOIO PACTIONOMKEH HA PACCTOAHHH PaNeNLHYIO 3a/1aHHOH MIOCKOCTH
25 mm ot mnockocth afABNAC) afABC) u orcrosumyio ot Hee Ha pac-
(1-if THI 38034 — NPOBECTH NEPNEHANKY- crosiaui 20 mm (1-# Tun 3anaq)

NP OT MIOCKOCTH B NPOCTPAHCTEO)
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Puc. 2. TTocTpouTe npoekuuH Wapa
¢ uenTpoM B Touke O, KacaTenbLHOTO
nnockoetd afABNAC) (7-ii Tun 3amay —
OMYCTHTE MEPNEHAHKYIAP H3 TOYKH B
NPOCTPAHCTEE HA MIOCKOCTE)
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Puc. 4. Onpenenute HATYPaneHy0
BETHYHHY BBICOTH SO nupamMuib
SABC (7-ii Tun 3anau1)

Paznen 11.
YpaBHeHus u
HEepPaBEeHCTBA.

Tema
«IIpumenenue
YpaBHEHUH,
HEPaBEHCTB
CUCTEM B
MIPUKJIAIHBIX
3a1a4ax»

I1P6 01
I1P6 02
I1P6 04
TPy 01
TPy 02
JIP 05
JIP 09
JIP 13
MP 01
MP 02
MP 03

3agaua 1. Cuna Toka B ienu I (B ammepax)
OTIpeJIeNIAeTCs HallPsDKEHUEM B 1IeTIH U

COTIPOTHUBIIEHUEM dJIEKTporprudopa 1o 3akony Oma:
L

R’ rpe U — nanpskeHue B BOJIbTax, R —
COTIPOTHUBIIEHUE AIEKTPOIIpruOOopa B omax. B
3JIEKTPOCETh BKIIFOYEH MPEAOXPAHUTEND, KOTOPBIN
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MP 04
MP 08
MP 09
OK 2
OK 3
OK 4
OK 6
OK 7
K 2.2
K 3.1
[IK 4.2

IJIABUTCS, €CIIM CUJIa TOKA MPEBBIMIAcT 4 A.
Omnpenenure, Kakoe MUHUMAJIBHOE COIIPOTUBIIEHHUE
JOJKHO OBITH Y AJIEKTpONpruOOopa, MOAKIIOYaEMOro K
po3eTke B 220 BOJIBT, YTOOBI CETh MPOOIIKAIA
pabotaTh. OTBET BbIpa3UTE B OMaXx.

3agaua 2. B po3eTky 37€KTpOCETH MOIKJIFOUECHbI
puOopBkI, 0011Iee COMTPOTUBIICHNE KOTOPHIX

O
cocrasaser 111 = 90 OM- Tapannensho ¢ uumu B
PO3ETKY NPEATONaraeTcst MOAKIIOUHTh
3J1eKTpooborpeBareib. OnpenennTe HauMeHbIIEe

BO3MOKHOC COIIPOTUBJICHUC 12 3ror0
3JIEKTPOO0OOTpeBaTes, €CIIM U3BECTHO, YTO MPH
napanieibHOM COCAUHECHUM JIBYX IIPOBOJHUKOB C

Ry omwu Ry om

COIIPOTHBIICHUSIMH ux obmiee

COIIPOTHUBIICHUE J1aeTcsi GOopMYIIOit

10z
Ri+H2 (Om), a s HOPMATLHOTO
(GYHKIIMOHUPOBAHHUS SJIEKTPOCETH 0011Iee
COMPOTHUBIICHNE B HEW JTOJKHO OBITH HE MEHbIIIE 9
OmM. OTBeT BbIpa3uTe B OMax.

Hﬁ}b.:-:.ri-ﬂr’. =

4. PoHAbI OLIEHOYHBIX CpelCcTB No cnenuaabHoctu 11.02.15
NHdpokoMMyHHKAIIMOHHBIE CETH M CHCTEMBbI CBSI3H.

DoHABI OIEHOYHBIX

CpeICTB

(mamee — ®OC) mnpencraBieHbl B BUJC

MEXIUCLHUIUIMHAPHBIX 3aJaHUM, HAIPaBJICHHbIE HA KOHTPOJIb KaYeCTBAa U YIIPABIICHUE
nporieccamu goctwkenus JIP, MP u TP, a takxe coznanue yciaoBuit st popMupoBaHus
OK u (wm) IIK y oOyvarouuxcst moCpeCcTBOM MpoMekyTouHor arrectauuu. GOC
pa3pabaThIBalOTCS C OMOPO HA CHHXPOHU3UPOBAHHBIE 00PA30BATENbHBIE PE3YJIbTATHI, C
ydyetoM npoduiis oOydeHHs, YpOBHS OCBOEHHUSI 00IIe00pa30BaTEIbHOU AUCIUIUIMHBI
«MaremaTnka» U npodecCHOHaNbHON HAaNpPaBICHHOCTH 00pa30BaTENbHON MPOTrPaMMBI
no cnenuanbHocTy 11.02.15 MHPpOKOMMYHHKAIMOHHBIE CETU U CUCTEMBI CBSI3H.

Tabmuma
Ne paznesia, TeMbl Koast BapuaHTBI MeKIMCUMIJIMHAPHBIX 3aaHUH
o0pa3oBaTeJIbHbIX
pe3yJbTaToB
(JIP, MTP, IIP,
OK, IIK)
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Pa3znen Ne 1 [1Py 2 3ananue 1. I[Ipu pacuere ca0KHON LENU MOCTOSIHHOTO
IToBTOpenue kypca | JIP 13 TOKa MOJIy4WJIACh CIEAYIOLIasi CUCTEMA YPaBHEHUM:
MaTeMaTHKHA MP 9 7511 +212+513=100
OCHOBHOM IIKOJIBI 8§ 85 21, +12.5 15 -10 I3 = 120
Tema  Pemenune | OK 03 511-1012+2513=0
chcreM ypasnenuit | OK 04 Pemmre naHHyro cucteMy MeTonoM I'aycca.
MeronoM ["aycca IIK 1.1.
Tema [1Py 2 3ananue 1. [1o 3akony OMa BBIUMCINTE KOMILIEKCHBIN
KomiuiekcHsie JIP 13 TOK B LICTIN:
yucia MP 9 [ = u_ 220
OK 01 Z  267+j134
OK 02
OK 03
OK 04
IIK 1.1.
Pazmesa Ne 3 I1P6 4 3amanne 1. Haiitn HauOOIBIINA HOI0XKHUTEIbHBINA
[TokazarenbHas I1P6 8 KopeHb ypaBHeHus € - 10 X = 0 ¢ Tounoctsio 107,
byHKIUSA [Py 2 ucrone3yss Meton wurepanuii. KopHu oTaenuth
JIP 13 rpaduuecku. PaccmoTpeTh mpocreiilliee peuieHue B
Tema MP 5 cucreme MathCad.
ITokaszaTenbHble MP 9
ypaBHEHUSA OK 01
OK 02,
OK 03
OK 04
OK 09
IIK 1.1.
Paznea Ne 4 I1P6 8 3amanne 1. Halitu HanOOJIBIIMA MHOIOXKUTEILHBIN
Jlorapudmsr [TPy 2 KopeHb ypaBHeHHs 4 X - 5 In X = 5 ¢ Tounocteio 1074,
JIP 13 ucnone3ys Meron wurepauuil. KopHu oraenuth
Tema MP 5 rpaduuecku. PaccmoTpeTh mpocteiiliee peuieHue B
Jlorapupmuueckue | MP 9 cucreme MathCad.
YpaBHEHUS OK 01
OK 02, 3aganue 2. HaliTu 4uClIO pa3pelieHHbIX KOJOBBIX
OK 03 KoMOWHanmii Tpu andasure wucrouHuka B N=64
OK 04 CHMBOJIa IIPU YHCIIE PA3psAIOB KOJAOBOW KOMOWHAIMU
OK 09 paBHoM K = 9 . (Konuuecmso 603MOMCHBIX KOOOBLIX
IIK 1.1. KOMOUHayuti onpeoensemcs, Kax L=2% koauuecmeo

Pa3peuteHblx KOOOBbIX KOMOUHAYUL PABHO YUCTY
CUMBOI08 ANPABUMA UCOYHUKA, A KOIUYecmeo oum
He0OxX00uMbvlx 0l UX nepedadu onpeoensiemcs, Kax: |
=logz N)
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Pa3nen 8.
Hauana
MaTeMaTH4YeCKOTO
aHajau3a.

Tema Ousnueckuil
CMBLI
MIPOU3BOAHOMN

TPy 4
JIP 13
MP 3
MP 9
OK 01
OK 02
OK 03
OK 04
OK 09
TK 1.1.

3aganue 1. KonnyecTBo 3ieKkTpryecTBa, IPOTEKAOLIEE
4yepe3 MPOBOJIHUK, HAUMHAs ¢ MOMeHTa Bpemenu t = 0,
3amaercs popmysoit Q = 3t2 — 3t + 4. Onpenenuts cury
TOKa B KOHIIE 6-i CEKYH/IbI.

5. @oHabI OLIEHOYHBIX cpeacTB Mo cnenuajbHocTH 11.02.16 MoHTax,
TeXHHUYECKOe 00CTy:KUBAHUE U PEMOHT 3JIEKTPOHHBIX NPUOOPOB H

Donnsl

OLCHOYHBIX

CpEeICTB

YCTPOMCTB.

(mamee — ®OC) npencraBieHbl B

MEKIUCIUIUIMHAPHBIX 3aJJaHW, HAIIPaBJICHHbIE HA KOHTPOJIb KA4eCTBA U yIPaBJICHUE
npouieccamu goctikenus JIP, MP u T1P, a takxe co3nanue ycnoBui st GopMUPOBAHUS
OK u (wm) IIK y oOyvaronuxcsi mocpescTBOM MpoMekyTouHoi arrectaiuu. POC
pa3padaThIBalOTCS € OMOPO HA CHHXPOHU3UPOBAHHBIE 00PA30BATENbHBIE PE3YJIbTATHI, C
ydyetoM npoduiis oOydeHHs, YPOBHS OCBOEHHS 0O0IIE00pa30BaTENbHOW AUCIUILUIMHBI
«MaremaTnka» U Ipo(ecCHOHaTBbHON HAPaBICHHOCTH 00pa30BaTENIbHON MPOTrPaMMBI
no crneuranbHocT 11.02.16 MoHTax, TEXHUYECKOE OOCIYKMBAHHE U PEMOHT
AJIIEKTPOHHBIX MPUOOPOB U YCTPOMCTB.

Tabnuua 6

Ne pazgesia, Tembl Koambi BapuaHTBI MeXKIMCIMIVIMHAPHBIX 3aJaHUH

o0pa3zoBaTe/IbHbIX

pe3yJbTaToB
(JIP, MTP, IIP,
OK, IIK)

Pa3znen Ne 1 [1Py 2 3amanue 1. [Ipu pacdere CIOKHOU L€ MOCTOSTHHOTO
IToBTOpenue kypca | JIP 13 TOKA IOJIyYHJIaCh CIEAYIOIAs CUCTEMA YPAaBHEHUMN:
MaTEMAaTHUKU MP 9 7511 +212+513=100
OCHOBHOM IIKOJIBI 85 8; 21, +12.5 15 -10 I3 = 120
Tema  Pemenune | OK 03 511-1012+2513=0
cucreM ypapuennii | OK 04 Pewvre nannyio cucremy metonom [aycca.
MeronoM ["aycca ITIK 1.1.
Tema [Py 2 3ananue 1. Ilo 3akoHy OMa BBIMHMCINTE KOMIUIEKCHBIN
KoMmmnekcusie JIP 13 TOK B LIENU:
qucia MP 9 [ = U _ 220

OK 01 Z  26,7+j134

OK 02

OK 03

OK 04

ITIK 1.1.
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Paszgea Ne 3 I1P6 4 3amanne 1. Halitu HauOOIBIIMA ITOJOKHUTEILHBIA
ITokazarenbHas I1P6 8 KopeHb ypaBHenus € - 10 X = 0 ¢ Tounoctbio 107,
byHKIHS [Py 2 UCMoJIb3ys MeTon  urepanuid. KopHu  oTaenuth

JIP 13 rpapuuecku. PaccMoTperh mpocteiiliee pelieHue B
Tema MP 5 cucreme MathCad.
[TokazarenbHbIE MP 9
ypaBHEHUS OK 01

OK 02,

OK 03

OK 04

OK 09

IK 1.1.
Paznea Ne 4 I1P6 8 3amanne 1. Halitu HanOOJIBININIA ITOJOXKUTEILHBIA
Jlorapudmsl ITPy 2 KopeHb ypaBHeHus 4 X - 5 In x = 5 ¢ Tounoctsio 107,

JIP 13 UCMOJIb3ysl MeTon  urepanuid. KopHu  oTaenutb
Tema MP 5 rpapuuecku. PaccMoTpeTh mpocteiiliee pelieHue B
Jlorapudpmuueckue | MP 9 cucreme MathCad.
YpaBHEHUSA OK 01

OK 02,

OK 03

OK 04

OK 09

IIK 1.1.
Pa3znen 8. I1Py 4 3amanue 1. KonmnuecTBo 3ieKTpudecTBa, IpoTeKaroee
Hauvana JIP 13 4yepe3 MPOBOJHUK, HauWHasi ¢ MOMeHTa BpeMeHu t = 0,
martematnueckoro | MP3 3amaetcs popmyioit Q = 3t? — 3t + 4. Onpenenuts cuy
aHanms3a. MP 9 TOKa B KOHIIE 6-i1 CEKYH/IBI.

OK 01
Tema Ouznueckuii 8§ ?é
CMBLIT OK 04
MIPOU3BOAHOMN OK 09

K 1.1.
Tema ITPy 4 3ananue 1. Cuna Toka B NMPOBOJHUKE MEHSIETCA CO
OnpenenéHuslii JIP 13, BpeMeHeM TI0 3akoHy |=2+3t%. Onpenenuts, Kakoe
uHTerpan. 3amaun | MP 3 KOJINYECTBO ANEKTPUYECTBA  NPOXOJUT  Yepe3
MPaKTUYECKOTO MP 9 MONEPEYHOE CEYeHUE MPOBOJHUKA 3a BpeMs OT 2 10 5
coJiepKaHus OK 01 CeKYH/]I.

OK 02

OK 03

OK 04

OK 09

IK 1.1.
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Pa3zgen 9.
KomoOunaropuka,
CTATHCTHKA U
Teopust
BepOsATHOCTEM
Tema
MaremaTudueckas
CTaTUCTHKA

TPy 5
JIP 13
MP 3
MP 9
OK 01
OK 02
OK 03
OK 04
OK 09
TIK 3.3.

3aganue 1. [Ipy MHIUBUAYaJIbHOM AHKETHOM OINPOCE
Tpynma U3 ISITH 3KCIEPTOB B pe3yNbTare TeHepaluu
nogayia 26 TPEMIOKEHHH, OTHOCSIIMXCSA K OOBEKTY
SKCHEPTU3BI, HEKOTOPBIE U3 KOTOPHIX MO COJAEPKAHUIO
coBmamaroT apyr ¢ apyrom. Ilpum stom ns®=10
MPEIJIOKEHUN  BBJIBUHYTBI ~ BCEMH  JKCIEPTaMU
(oueBHIHBIC); ns®+ns®=443=7  npennoxeuuit
BBIIBUHYTBI OOJIBIITMHCTBOM JKCIIEPTOB, HO HE BCEMH, B
JAHHOM Cllydae TpeMs U YeTbIpbMs (M3BECTHBIC);
Ns®=6 npenIOKEHNI BBIBHHYTH MECHBIINHCTBOM, B
JTAHHOM cJly4ae, IByMsl dKCIepTaMH (HEO4EBHJIHBIC) U
nsW=3 MPEAJIOKEHUST BBIABUHYTHI (KaXKJI0€) JIUIIb
OJIHMM 3KCIIEePTOM (0COOBIC).

CrpamiBaercsi, CKOJIbKO emié 3kcrmeproB K cremyer
ONPOCUTH, YTOOBI BEPOSITHOCTh Pm + k IOSBICHUS
COJIepKaTeIbHO HOBOT'O MPEJJIOKEHUS CTajla MEHbIIIE
o= 0,057

6. @oHABI OLIEHOYHBIX CPeACTB MO cnenuajsHocTu 15.01.31 Macrep

doHabI

OLICHOYHBIX

CpeACTB

KOHTPOJ/JIbHO-U3MEPHUTECIbHDBIX l'lpPlﬁOpOB H aBTOMAaTHKHU.

(manee — ®OC) mnpencraBieHbl B

MEXIUCIUIUIMHAPHBIX 3aJJaHUi, HAllpaBJICHHbIE HA KOHTPOJIb KAYECTBAa U YIPABICHUE
npoueccamu goctwkenus JIP, MP u I1P, a taxxe coznanue yciaoBuil 11st pOpMUpPOBaAHUS
OK u (wm) IIK y oOyvaronuxcst HOCpeACTBOM IMpoMekyTouHol arrectauuu. GOC
pa3palaThIBalOTCs C OOPON Ha CUHXPOHU3UPOBaHHBIE 00pa30BaTENbHbIE PE3YIbTAThI, C
y4eToM npodrisi 00ydeHHs, YPOBHS OCBOSHHUsI 00IcoOpa3oBaTEIbHON JTUCITUILINHBI
«Marematuka» u poecCHOHaTBFHON HAIPABICHHOCTH 00pa30BaTEIIbHON MPOTPAMMBI
no crnenuansHocTH 15.01.31 MacTtep KOHTPOIBHO-U3MEPUTENBHBIX MPUOOPOB U

aBTOMATHKHU.
Tabauma 6
Ne pazpena, rembl Konsl BapuaHThl MeKIMCUMIIMHAPHBIX 32JaHUH
o0pa3oBaTe/IbHbBIX
pe3yJbTaToB
(JIP, MTP, IIP,
OK, IIK)
Paznea Ne 1 ITPy 2 3ananue 1. Ilpu pacuere cioKHOM eI TOCTOSTHHOTO
[ToBTOpenue kypca | JIP 13 TOKA MOJIYYHJIACH CIEAYIOLIasi CUCTEMA YPaBHEHUM:
MaTEMaTUKU MP 9 7,511 +212+513=100
OCHOBHOU IIIKOJIBI 85 8; 21, +12.5 15 -10 s = 120
Tema  Pemenne | OK 03 S11-1012+2513=0
cucreM ypasHennii | OK 04 Pemmte nannyio cucremy metonom aycca.
MetoqioM ["aycca IIK 1.2.
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Tema [Py 2 3ananue 1. [To 3akony OMa BbIUHCINTE KOMIUJIEKCHBIN
Kommexcurie JIP 13 TOK B LIEIIH:
quciaa MP 9 /= u_ 220
OK 01 Z  267+j134
OK 02
OK 03
OK 04
K 1.2.
Pa3znea 8. I1Py 4 3agaHue 1. Komnuecto 3JIEKTPUYECTBA,
Hauana JIP 13 HPOTEKAIOLIEE YEPE3 IPOBOIHMK, HAUMHAS C MOMEHTA
martematmaeckoro | MP3 Bpemenn t = 0, 3amaercs popmymoii Q = 3t2 — 3t + 4.
aHaIM3a. 1(\)4}1: (9)1 OrnpenenuTtb CUITy TOKAa B KOHIE 6-11 CEKYH/IbI.
Tema OuzngecKkuit 8112 8§
CMBUI OK 04
MIPOU3BOAHOMN OK 09
IIK 1.2.
Tema [Py 4 3aganue 1. Cwia Toka B MPOBOJHUKE MEHSIETCS CO
OnpenenéHHblii JIP 13 BpeMeHeM 1o 3akoHy |=2+3t2. Omnpenenuts, Kakoe
uHTerpan. 3amauun | MP 3 KOJIMYECTBO  DJIGKTPUYECTBA  NIPOXOJHUT  Yepe3
MIPAKTUIECKOTO MP 9 MONepevyHoe CeYeHUE MPOBOIHUKA 32 BpeMs OT 2 10 5
COJIEpKaHUS OK 01 CEKYH/I.
OK 02
OK 03
OK 04
OK 09
K 1.2.
Pasnen 9. [Py 5 3aganue 1. Ha wcoeitanne mnoctasiedo 1000
KombuHnaropuka, JIP 13 OHOTUIIHBIX MOIIWIHUKOB KaueHus;, 3a 3000 u
CTaTucTAKa U MP 9 otkazano 80 moamMnHUKOB. Tpedyercs onpenenuTh
Teopust . OK 01 p(), q(t) ipu t = 3000 u.
BEPOATHOCTEH OK 02
g/[eMa OK 03 Bamanue 2. Ha wcoelTaHue IIOCTAaBICHO IECTh
arTeMaTHU4YcCKas o
CTATHCTHKA OK 04 ONHOTUNHBIX m3genuil. [lomydeHsl cienyromme
OK 09 3HaveHus ti (ti — Bpemsi Oe30TKa3HOW PabOTHI i-rO
IIK 2.2. maenus): t1 = 280 y; to = 350 u; t3 = 400 u; t4 = 320
y; ts =380 u, ts = 330 u. OnpenenuTh CTATUCTUYECKYIO
OLICHKY CpEIHEro BpEeMEeHH O0e30TKa3HOil paboThI
H3JICIIHSL.
/. ®OHABI OLIEHOYHBIX cpeAcTB o cneunaabHocTH 20.02.02 «3amura B
qpe3BLIqaﬁHbIX cuTryanusix»
®onasl oneHouHbIX cpenctB  (manee — @OOC) mnpencraBieHbl B BUJE

MEKIMCIUIUIMHAPHBIX 3aJaHM, HAIIPaBJICHHBIC HA KOHTPOJIb KA4eCTBA U yIPaBJIECHUE
npoueccamu goctkenus JIP, MP u IIP, a taxxe coznanue yciaoBuit 11t popMUpOBaHUS
OK u (wm) IIK y oOydvaronuxcsi mocpeacTBOM MpoMexxkyTodHoi arrectammu. ©OC
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pa3pabaThIBAIOTCS C OTIOPO Ha CHHXPOHU3UPOBAHHBIE 00pa30BaTEIbHBIE PE3YyIbTATHI, C
ydeToM mnpoduiis oO0ydeHHUs, YPOBHSI OCBOCHHUs 00111€00pa30BaTeIbHON JTUCIUILIMHBI
«MareMatuka» 1 nMpohecCHOHAIBHON HAINPaBICHHOCTH 00pa3oBaTeIbHON MPOTpaMMBbl
no crieranbHOCTH 20.02.02 «3ammuTa B Upe3BbIYAUHBIX CUTYAIHSIX)

Ta0Omuma

Ne paznena, tembl | Koabl BapuaHTbl MeXTUCHUMIUIMHAPHBIX 3a]aHUH

o0pa3oBaTe/IbHbIX

pe3yJbTaToB

(JIP, MP, ITP, OK,

I1K)
Pazoen Ne 7. IIPE 6 3aganmue 1.
Koopounamot u 1PV 3 BBIMUCIIUTH IUIOMAb TTOPAKEHUs TEPPUTOPHUH,
6eKmopbul 6 TIPS €CJIM U3BECTHBI TPAaHUYHBIE KOOPIUHATHI
npocmpancmee P9 (55,755831°, 37,617673°; 52,755831°,
Tema JlcKapToBsl | w1 37,617673°; 55,755831°, 17,617673°; 25,755831°,
KOOP/MHATHI B MP 3 17,617673°)
IPOCTPAHCTBE. MP 4 3ananmue 2.

MP 7 B 23.00 26 mas mpou301UI0 pa3pylIeHUE peakTopa

MP 9 PBEMK-1000 ra MBanosckoit ADC ¢ Beiopocom PB

OK'1 B atMocepy. JIroau HaxoIaTCss OTKPHITO Ha

OK2 MECTHOCTH. MeTe0oyCnoBuUs: CKOPOCTh BETPA

OK 3 Uo=5M/c, nanpapienue Berpa =90°, 061auHOCTD

OK 4 nepeMenHas. KpurepuanbHble 3HaYEHUS 103

OK 8 oOnyuenus: - 50m3B 3a nepsbie 10 cyTok —

OK9 ykpbITHE HaceneHus; - 500m3B 3a nepsbie 10 cyTok

gi } ; — 9BaKyalus B3pOCIOro HaceneHus; - SOM3B 3a

' nepsble 10 cyTok — 3Bakyanus aerei u
OepeMeHHBIX JKeHITUH. ONpenenuTsh pa3Mepsl
COOTBETCTBYIOIIHMX 30H

Pazoen 8. Hauana | 11Pb3 3aganmue 1
mamemamuueckozo | 11IPb 5 OnpeenuTh MIOMA/b 3aTOIUIEHHS TEPPUTOPUH
ananuza [IPY'3 rocsie HaBoiHeHusl. Bce HeoOxo1uMble JaHHBIE
[Tnomanm JP 5 OTpa’KeHbI Ha PUCYHKE
KPUBOJIMHENHOU jg ?3 vi
Tpanenuu MP 1 oT y=6x - 2

MP 3

MP 4

MP 7

MP 9

OK 1

OK2

OK 3

OK 4

OK 8 , =.

OK9 ol 2 5 6 %

TIK 1.1
Paszoen 9. I1PG 7 3ananue 1
Komounamopuxa, |11Pb38 CKOJIEKMMH CIIOCO6aMH BO3MOXKHO C()OPMUPOBATH
cmamucmuKka u [Py 3 criacaTeNpHyto Opurany u3 6 yenoBek u3 15
meopus IIPY'5 BO3MOKHBIX

. JIP 5

eéepoamuocmeit 3aganme 2
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Tema OcHOBHEIE

JIP 9

CKOJIBKUMH CITIOCO0aMH BO3MOXKHO C(hOPMHUPOBATH

HOHSATHS JIP 13 cracaTelibHyIo Opuraay u3 6 4ejaoBeK, OJUH U3
KOMOWHATOPUKH MP5 KOTOPBIX JOJDKEH OBITh KOMaHIUP, a IPYrou
OK1 MMOMOIIHUK KoMaHiupa. Beero corpyanukos — 15.
Tema 3agaun gE g 3aganue 1*
MaTeMaTU4YECKON OK 4 CornacHo npeACTaBIeHHONW CTaTUCTUYECKON
CTaTUCTHKH. OK 5 BBIOOPKE, OIIPEACIUTh OCHOBHBIE CTATHCTHYECCKUE
OK 8 I10Ka3aTciin
OK 9 Mecsiig 01 02 03 04 05 06
0K 1.1 Komso | 188 | 148 |137 |296 |366 | 339
TMOXKapoB
Mecsiig 07 08 09 10 11 12
Komn-Bo 352 298 260 140 148 176
TMOXKapoB
3aganue 2*
Ha ocHoBe noay4eHHBIX pe3ysbTaToB U3 3aJaHus 1
COCTAaBUTH MIPOTHO3 TT0 BO3HUKHOBEHHIO MTOKAPOB
Ha Oyayuuii rox.
* JIOIyCTUMO BBITIOJIHEHUE 3aJJaHUS C
HCIOJIb30BaHUEM IIPOTPAMMHOTO MPOIYKTa
MSExcel
Pazgen Ne 10 IIPB 3 3aganmue 1. Ha 3aBoze mo npou3BOJACTBY
I'eomeTpuueckue 1IPB 6 LIEJUTFOJI03BI MPOM30IIIA aBapHs C BEIOPOCOM
TeJa, HX IIPY 2 CXKIKEHHOTO XJiopa. OnpeaenuTh KOJIMYECTBO
MOBEPXHOCTH U IIPY'3 BBITEKIIEH U3 TPYyOONPOBOA KUIKOCTH, IIPH
00beMbI jg 2 YCJIOBHH 3amnoJIHeHHs TpyOoripoBoa Ha 80%.
Tema O0beMbI P 7 Pa3meps! TpyOGonpoBoa: AnuHa 3 KM, JHaMETPOM
LWIMHApPA ¥ KOHYCa | jpp g 0,5m
7P 13 3aganue 2. OnpeaenuTs rIyOuHY 30HBI
MP 1 BO3MOJKHOT'O 3apayKEHUS VISl YCIIOBUM: aBapus
MP 2 npowusonuia B 10.00 B ieTHHIA TepruoAa, CKOPOCTh
MP 3 BETpa MO JIaHHBIM MIPOTHO3a — 3 M/C, TeMIepaTypa
MP 4 Bozayxa +20°C, cronrHasi 001a4HOCTb, KHUIKOCTh
MP 7 paznuiack CBOOOAHO Ha MOACTUIIAIONICH
MP 8 TTOBEPXHOCTHU
Tema Brruuciaenue 1(\)415 ? 3aganme 1.
IUIOIIAJICH IIOCKUX OK 2 OrnpenenuTsb MOCaeACTBUS HABOJHEHUS,
buryp OK 3 BBI3BAHHOTO OCaJIKaMU B TIOWME PEeKH JIJIst
OK 4 HaceJIEHHOTO MyHKTA, COCTOSIIETO U3 JIEPEBIHHBIX
OK 5 Y KUPIUYHBIX MATOATAXKHBIX 3[aHUH,
OK 6 MIPOU3BO/ICTBEHHBIX 37aHUI
OK 7 nepeBooOpabateiBatoriero kombunara (JJOK).
OK 8 NuTencuBHOCTL 0caaKkoB J = 75 MM/4, IIOIIAIb
OK9 noitmel pexu F = 300 kM2, mupuna pexu by = 100
HK 1.1 M, riryouna ho = 3 m, ckopocts Teuerust Vo = 2 m/c,
gﬁ ;g PYCIIO PEKH B CEUEHUU UMeeT (PopMy Tparenuu ¢

mupuHOM HA ag = 80 M, BbIcOTa MecTa (Topojia u
JIOK) hm =2m.
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8. ®oHIbI OLIEHOYHBIX cpeAcTB Mo cnennagabHocTu 20.02.04 «Iloxkapuas

donawl

OIICHOYHBIX CpEICTB (Hanee —

0€30IaCHOCTDbY.

@®OC) mnpencraBieHbl B BHJIE

MEXKIUCIUIUIMHAPHBIX 3aJJaHW, HAIIpaBJICHHbIE HA KOHTPOJIb KaueCTBa W yIpaBJICHUE
npoueccamu goctmxerus JIP, MP u I1P, a taxoke co3nanue ycnoBuit 17t GopMupoBaHUs
OK u (unmm) IIK y oOydaromuxcs moCpelcTBOM IpomexyTouHoi arrectaruu. ©OC
pa3pabaThIBalOTCS C OMOPOM Ha CHHXPOHU3UPOBAHHBIE 00Pa30BATENbHBIE PE3YIbTAThI, C
ydyeToM npoduiisi o0ydeHus, YpOBHS OCBOCHHS 00IIe00pa30BaTEIbHOU AUCIUILUIMHbBI
«Marematuka» U npodeccHoHaIbHON HAaNPaBICHHOCTH 00pa30BaTEIbHON MPOTrPaMMBI
no cnernanbHocTu 20.02.04 «IloxapHas 6€30MacHOCThY.

Ta0muma
Ne pazpena, tembl | Koabl BapuaHThl MeKIMCUMIIMHAPHBIX 32JaHUH
o0pa3oBaTeJbHbIX
pe3yJbTaToB
(JIP, MP, ITP,
OK, IIK)
Pazoen 4. 1IPb 4
Jozapugmoi. IIPB 5
Jdozapugpmuueckan | 1PY 3
dynkuus. IIPY 4
Jlorapudm uucna. P9 3ananmue 1.
P JIP 13 A
JlecATUYHBIN U MP 3 BrruncnuTe KpUTHYECKYIO ITPOIOJIKUTEIBHOCTD
HaTypaJbHbBIN MP 4 Mo’Kapa 1o MOBBIIIEHHON TeMIiepaType 1o
JOrapu(pMBl, YUCIO | MP 9 bopmyie
e. OK 2 1/n
OK 4 r |B 710-t,
MK 1.3 T =317 +
A (273+t,)Z
3aganue 2.
BbuMcIuTh KpUTHUYECKYIO IPOAOKUTEIBHOCTD
Mo’kapa 1o noTepe BUAUMOCTH 110 popmyie
1) Un
. |B. |, VInL05E)
Ty =1~ 1IN 1-
4 ,,BD,Z
Pazoen Ne 7. IIPB 6
Koopounamot u 1PV 3
6EeKmopbul 6 TIPS
npocmpancmee 7P 9
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Tema [lexapToBbI

JIP 13

3aganue 1.

KOOpPJIUHATHI B MP 1 BrrancnuTh miiomanas NopaxkeHus TEPPUTOPHH,
MIPOCTPAHCTBE. MP'3 €CJIM U3BECTHBI TPAaHUYHBIE KOOPIUHATHI
MP 4 (55,755831°, 37,617673°; 52,755831°,
MP 7 37,617673°; 55,755831°, 17,617673°; 25,755831°,
MP 9 .
OK 1 17,617673°)
OK 2 3aganue 2.
OK 3 B nomeriennu npsMoyroyibHOM (OpMBI
OK 4 MIPOU301IIO Bo3ropanue. JmmHa nomerienus a,
OK 8 mpuHa — b. OnpenenuTh KOOPAMHATHI oYara
OK 9 BO3TOpaHUSs, €CIIM U3BECTHO, YTO OYar OKasajcs B
K 1.3 po3eTKe Ha OOJIBIIEH cTeHE B TOUKE, JesIIeh
CTEHY B COOTHOIIECHUHU 1:2
Paszoen 9. I1PB 7
Koméunamopuxa, |11Pb38
cmamucmuka u [Py 3
meopus IIPY'5
eepoamHuocmen P 5
JIP 9
Tema OcHOBHBIE TP 13 3aganme 1
TTOHSATHUS MP 5 CKOJTBKHMH CTIOCOOAMH BO3MOKHO C()OPMUPOBATH
KOMOMHATOPUKHU OK 1 criacatenbHyo Opuraay u3 6 yenoBek u3 15
OK 2 BO3MOYKHBIX
OK3 3ananue 2
OK 4 CKOJTBKHMH CTIOCOOAMH BO3MOKHO C(HOPMUPOBATH
OK'5 criacatenbHyI0 Opuraay u3 6 4ejaoBeK, OAUH U3
OK'8 KOTOPBIX JOJKEH OBITH KOMAHIHUP, a APYroi
OK9 MOMOITHUK KoMaHaupa. Beero cotpyanukos — 15.
Tema 3agaun K13 3ananme 1*
MaTeMaTH4eCKON CornacHo mpeCcTaBIeHHON CTaTUCTUYECKOM
CTaTHCTUKH. BBEIOOPKE, ONPENICITUTh OCHOBHBIE CTATHCTUICCKHEC
MOKa3aTeNn
Mecsin 01 02 03 04 05 06
Koin-Bo 188 148 137 296 366 339
IMOKapoB
Mecsin 07 08 09 10 11 12
Koin-Bo 352 298 260 140 148 176
IMOKapoB
3ananue 2%
Ha ocHoBe nony4eHHBIX pe3ynbTaToB U3 3aJaHus 1
COCTaBUTh MIPOTHO3 10 BO3HUKHOBEHUIO TIOKAPOB
Ha Oynyuwmii rof.
* JIOITyCTHMO BBITTOJTHCHUE 33JJaHUS C
HCIOJIb30BaHUEM IIPOTPAMMHOTO MPOYKTa
MSExcel
Pazpnen Ne 10 ITPB 3
I'eomerpuueckue | IIPB6
Tesa, uX [Py 2
MOBEPXHOCTH H IPY'3
00beMblI P 5
JIP 6
Tema O0BeMBI P 7 3ananue 1. Onpenenuts 00bEM BOJBI B pYKaBe,

MUJIMHAPA U KOHYCa

JuiHoM 20 M 1 uaMeTpom 51 mm.
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Tema Brruncienue
IJIOIIAIEN TIOCKUX

duryp

JIP 9
JIP 13
MP 1
MP 3
MP 4
MP 7
MP 9
OK 1
OK?2
OK3
OK 4
OK 7
OK 8
K 1.3

3ananue 1.

[MTo>xap mpou3oien B aIMUHUCTPATUBHOM 31aHUN
pasmepoM B aHe 18%36 m (cm. puc.). [Toxapras
Harpy3ka OJIHOPOJHAS U pa3MeIieHa PpaBHOMEPHO
0 Bcel momany rnomMeresus. Heooxomumo
OTIPEACITUTh TEOMETPUUICCKHUE TApaMETPHI MOXKapa
(mmomaaps moxapa —Su , nepuMeTp noxapa — Pm ,
¢pont noxxapa — ®@n ) Ha 10-i1 — t1 u 15-oi — t2
MHUHYTax pa3BUTHS MOXKapa

' L

18m | 18m

4

3aganme 2.

[Toxap B OqHOATA)KHOM aJMUHUACTPATUBHOM
3manuu III crenenun oruecTokocTu (cM.puc.)
Bpewms cBoOoaHOrO pa3sButus noxapa — 13 MuH.
OrnpenenuTs MI0IIA/Ib M0Kapa U HAYEPTUTD
CXEMBI Pa3BUTHS U TYLICHHUs I10XKapa.

—

M
1SM

N

| om | 1S
2am

A

9. ®oHaBI OLIEHOYHBIX CPEACTB MO cnenuajbHocTH 21.02.04

«3emureycTpoicTBO».

@oHabl OLEHOYHBIX cpeAcTB (mamee — @OC) mnpeacTaBiIeHbl B BHUJIE
MEKIUCIUIUIMHAPHBIX 3aJJaHW, HAITPaBJIECHHbIE HA KOHTPOJIb KA4eCTBAa W yIpPaBJICHUE
nporeccamu goctwkenus JIP, MP u I1P, a takxe coznanue yciaoBuit st popMupoBaHUs

44



OK u (wm) IIK y oOywaromuxcst mocpeacTBoOM MpoMmexxkyTodHou arrectammu. ©OC
pa3pabaThIBalOTCS C OMOPOM Ha CHHXPOHU3UPOBAHHBIE 00PA30BATENbHBIE PE3YJIbTAThI, C
yueToM mpoduiisi o0ydeHus, YpOBHS OCBOCHHS 00I€00pa30oBaTENbHOU AUCIUILUIMHbBI
«Marematuka» U npodeccHoHaIbHON HAaPaBICHHOCTH 00pa30BaTEIIbHON MPOTrPaMMBI
no cnenuanbHocTh 21.02.04 «3eMieycTpoicTBOY.

Ta0Omuma
Ne pa3nena, Koasl BapuaHThl MeXKTUCUMILIMHAPHBIX 3aaHUH
TeMbI o0pa3oBaTeJibH
bIX Pe3yJbTaTOB
(JIP, MP, ITP,
OK, IIK)
Pa3zpen 1. 3amaual. HeoOxoaumo onpeaesiuTb CTOMMOCTD 36MEITbHOTO
IToBTOpEeHue y4acTKa, €CJIM €XKEroIHbIN 10X01 oT Hero coctaBuT 190 000
Kypca py6. 'onoBas craBka nporeHTa - 8 %.
MaTeMaTHKH 3angaua 2. llena npoaxu eTMHOTO 0OBEKTa HEABKUMOCTH
OCHOBHOM HPH6})316 302’ cocrapnsier 85 wmuH py0. Ormpenenure CTOMMOCTh
mKoJbl Tema P13, MP 0’3 OK | 3€ME/BPHOTO  y4aCTKa B  COCTaBE JAHHOIO 00BeKTa
«Pacuer 02 O’K 03 OI’< 04. | HemBrmkuMOCTH. MH(bopMalist 00 aHaIOrHYHBIX IPOJaKax
CTOMMOCTH K54 " | enuHBIX 0OBEKTOB, THIC. PYO.:
3eMEeJIbHOTO Croumocts  3emenbHOro | CTouMOCTh €IMHOTO
y4acTKa» ydJacTka 00BEKTa HEJBMKUMOCTH
15 400 77000
15 600 78 000
16 000 79 500
Pasznen 8. I1P6.05, I1Py.04, 3amaua 1. 3aBUCUMOCTH MEKTY U3ACPKKAMH IMPOU3BOJICTBA
Haqana f)Izp 1(3)i<1z)43P 00135 0C4)K y H 00BEMOM BBINYCKAEMON MPOLYKIUHM X BBIPAXKAETCS
’ ’ dyskmmeit  y = 35x — 0,05x° (men.en.). Ompenenuts
MaTeMaTHYeCKOT CpeIHUE U MTPeIebHBIC U3ICPIKKH TPH 00BEME TPOTYKITUU
10 en.
0 aHAJIU3a N
3anaya 2. 3aTpaThl Ha IPOU3BOJCTBO MPOAYKIINU 00BbEMA X
Tema 3amatorcest pynakmmeit C(X)= X2+10x+3. [IpouzBoautenn
ITprMenerue peanu3yeT mnpoaykiuioo 1o meHe 30 meH. e vHaﬁm/I“Te
MaKCHMaJlbHYI0 TPUOBLIL U COOTBETCTBYIOIIUN 0O0BEM
IIPOU3BOJHON B MPOAYKIUH X.
IKOHOMHKE)
Paszgen 9. [1P6.07, IIPy.05, | 3amaual. BepositHOCTE nepeIeTbIBaHUS XOJIOB
Kom6unatopuka gIP 2)312 1:)/[2}’ (()iz (3? HUBEIUPOBaHMsA 2 Kjacca y OJHONO HCIOJHHUTENS
’ ’ » | cocraBisiet 8%, a y npyroro — 4%. ViciosiHUTEN TPOBOIST
, CTATHCTUKA U OK 04, IIK 5.4 HUBEJIHPOBAHUE OJHOTO X0Jla — OJJMH B MPAMOM, a IPYyron
reopan — B oOpaTHOM HampaBiieHusix. HaliTu BepoATHOCTH TOTO,
9TO0 XOTS OBl OAMH W3 HHUX BBIIOTHUT paboTy Oe3
BEpPOSAATHOCTEM repeaeTbIBaHUA.
3agaua 2.
Tema «3amaun c
Ha ocHOBaHWMM TaHHBIX TAOJUIBI TOCTPOUTH THCTOTPAMMY
npogeccuoHalbH i
ot ACTPEeIENICHUs 3eMEIbHBIX YYaCTKOB I10 TUIOIIA TN
ITnomwans [40;44 | [44;48 | [48;52 | [52;56 | [56;60
HaAMpPaBIEHHOCTh ’
on y4JacTKa,M” | ) ) ) ) ]
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Kommuects | 5 6 4 3 2
0 y4acTKOB

Paznen 10.
I'eomeTpuueckue
TeJa, UX
NMOBEPXHOCTH U
00beMbI

Tema
«Tpuronomerpus

Ha MCCTHOCTH»

TIP6.06, [1Py.02,
TTPy.03, JIP 13, MP
03, OK 01, OK 02,

K 1.2

3agayal. Onpenenutb TOPU3OHTAIBLHOE IIPOJIOKEHUE
JIMHUU Yepe3 yroJl HaKJIoHa

B

\

FOpPU3OHTaNbLHOE NPONOXEHNE |

3agaya 2. [{ns ompeneneHus MIHUPUHBI HEMPOXOJAUMOTO
O0onora C BeprolieTa, HAXOMSAIIETOCSs Ha BBICOTE h,
u3Mepwin yrisl o v . Haiitu mmpuny 6onora AB.

r

10.®oHabI OLIEHOYHBIX CPeACTB N0 cnenunaisHocTu 26.01.01

«CyIlOCTpOHTCJIb-CyIlOpeMOHTHI/IK METANIHUICCKHUX CY/10B).

@oHabl OLEHOYHBIX cpeAcTB (mamee — @DOC) mnpeacTaBieHbl B BUJIE
MEXIUCIUIUIMHAPHBIX 3aJJaHWM, HaNpaBJIEHHbIE HA KOHTPOJIb KaueCTBa U yIpaBJCHUE
npoueccamu goctwkenus JIP, MP u I1P, a taxxe coznanue yciaoBui 11t popMUpOBaHUS
OK u (wm) IIK y oOyvaronuxcsi mocpeacTBOM MpoMexxkyTodHoi arrectammu. GOC
pa3pabaThIBAIOTCS C OMIOPOM HA CHHXPOHU3UPOBAHHBIE 00pa30BaTENbHbIE PE3YyIbTATHI, C
y4eToM mpodrisi 00ydeHHs, YPOBHS OCBOSHHUsI 00IcoOpa3oBaTEIbHON JTUCITUILINHEI
«Marematuka» U poecCHOHaTBFHON HANPABICHHOCTH 00pa30BaTEIIbHON MPOTPAMMBI
o cnenuanbHocTh 26.01.01 «CygocTponTtenb-cyJOpEMOHTHUK METAITTMYECKUX CYIOBY.

1K)

(JIP, MP, TIP, OK,

Tabauna
Ne pazpena, rembl Koasl BapuaHThl MeKIMCUMIIMHAPHBIX 32JaHUH
o0pa3oBaTe/IbHBIX
pe3yabTaToB
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Paznen 10.
I'eomerpuueckue
TeJ1a, UX NOBEPXHOCTH
H 00beMbI

Tema
npodeccnoHaTBEHOM
HaIPaBICHHOCTHIO

«3agaun C

I1P6.06, JIP13, MP 03,
OK 01, OK 02, OK 04

3aganue. PemmuTh 3amayy Ha paBHOBECHE
T€OMETPUUYECKUM CIIOCOOOM: TPy3 TOJIBEIIEH HA
CTEP)KHSIX W KaHaTaXx MW  HaXOJUTCAd B
paBHOBecUH. OIIpeneanTh YCHUINS B CTEPIKHSX.

Tema «Pacuet
MaTepuaioB JJs

W3TOTOBJIEHUE CYI0BOM

I1P6.02, I1P6.06,
I1Py.03,

JIP13, MP 03, OK 01,
OK 02, OK 03, OK 04,
MK 2.1

3amanuwe.  Paccumtate,  ckompko  Oymer
3aTpayeHO JMCTOB  (haHephl  MOBBIIICHHON
BOJIOCTOMKOCTH pazMepoMm 2440%1220 mm s
M3TOTOBJICHUS B KAlOTy CyAHa mKada

IJIL  OHNEXKIBl CO  CHEAYIOIIMMH [P,
Mebenn» s
rabapuTaMu: 0
Hlupuna, mm | 600
I'nmy6una, mm | 500
Beicota, Mm | 2100 1]
UL
\:-‘\\_‘/"
Tema «IlapamnensHoe I1P6.06, JIP13, MP 03, | 3aganue 1. M3006pa3urh Ha ILIOCKOCTH
OK 01, OK 02, OK 04, | MHOrOrpaHHMKW: TeTpadap, NapajlIeenuIIe,
POEKTHPOBAHUEH K 2.1
MUpaMHUTY.
3amanwe 2. M300pa3uTh JABE MPOEKUIUHU

WIMHPUYECKON BTYJIKU (Ha TOPU3OHTAIHHYIO
U BEPTUKAIbHYIO TJIOCKOCTb).

Tema «Pacuet
BOJOU3MEINIECHHUS

CyTHA»

I1P6.02, TIPG. 06,
[1Py.03,

JIP 05, JIP 13, MP 03,
MP 04, OK 01, OK
02, OK 03, OK 04, TIK
2.1

3ananue. Pa3zpaboraTh COOCTBEHHYIO MOJENb
CylIHa, KOTOPO€ COCTOUT U3 T€OMETPUYECKHX
¢uryp. BbimomHuTe uepTexxk oOmero Buia
CyJlHa, pacCUATaTh BOJOU3MELICHHUE U IIOLIA/b
MOJTHOM MTOBEPXHOCTH CYHA.
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