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1. IEJIX OCBOEHUA

Heab qucMIUIMHBI — GOpMHUpPOBaHUE 0A30BBIX 3HAHWH M HAYYHBIX MPEACTABICHUN O MPUPOJE TMPOIHOCTH TBEP-
IBIX TN U CIIOco0axX pa3pyLIeHHs FOPHBIX IOPOA IIPU PA3IUYHBIX BHIAX MOJBOIMMON SHEPTUH JUIS UCIIOIB30Ba-
HUS MHHOBALIMOHHBIX TEXHWYECKHUX PEICHUH B IPAKTHYECKOH ACSATEILHOCTH.

3agaun aucnMmiMHbL 1. M3ydeHne 3aKOHOMEPHOCTEH, ONpPENEINISIONIMX HPOYHOCTH TBEPABIX TEJN M SHEProéM-
KOCTb Pa3pyIICHNS TOPHBIX TOPOJ HPH Pa3INYHbIX BUAAX MTOJIBOIUMON SHEPTHU.

2. YCBOGHHE TEPMHUHOJIOTHH ¥ MONyYeHHE NPAKTHYSCKUX HABBIKOB 10 pacyeTy HEProéMKOCTH pa3pyILEeHHUs rop-
HBIX TIOPOJI Pa3IMYHBIMK BUIAMH SHEPTHU.

3. IlpnoOpereHne HaBBIKOB BBIOOPa 3dpdekTrBHOrO crocoba pa3pylieHus HOpoJ B KOHKPETHBIX YCIOBHSIX.

2. MECTO B CTPYKTYPE OFPA30BATEJIbHOU ITPOTPAMMBI

Yacte OITOII BO (6a30Basi, BapuaTHBHasI) | basoBas

2.1 TpeboBaHNs K NpeIBApPUTEIbHOI NOATOTOBKE 00Y4Ya0IINXCS

2.1.1 | Maremaruka

2.1.2 | ®usuka

2.1.3 | Xumus

2.1.4 | T'eonorus

2.1.5 | Nudopmaruka

2.2 Jucnuniannsl (Moayau), npaktuku 1 HUP, 1151 KoTOpbIX 0CBOEHHMe JaHHOM AWCHUILUIMHBI HE00X0-
JUMO KaK MpeAllecTBYIOIHe

2.2.1 TexHOIOTHA 1 KOMIICKCHAsI MEXaHH3aIHs I10I3EMHBIX TOPHBIX pa60T

2.2.2 | YupaBneHHe COCTOSHHEM MacCHBa

2.2.3 | Ilpon3BoACTBEHHAS MPAKTHUKA 10 TIOJIYYCHUIO MPOECCHOHATBHBIX YMEHUH 1 HABBIKOB - 2

2.2.4 | Ilpon3BoACTBEHHAS NIPAKTHUKA 10 TOJIYYCHUIO MPOECCHOHATBHBIX YMEHHH M HABBIKOB - 3

2.2.5 | 3amwuTa BBIIYCKHOH KBaIH(UKAINOHHOM pabOTHI, BKIIOYast MOATOTOBKY K MPOLEAYpE 3alINTE U MIPOLEAY-
Py 3aLIUTHI

3. ”HAUKATOPbI ®OPMHUPOBAHUSI KOMIIETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYUYEHUWS 1O JUCIUIIJIMHE

TICK-2.2: rOTOBHOCTb BBIMOJIHATH KOMIUIEKCHOE€ 000CHOBaHUE TEXHOJIOTUI M MEXaHH3AIMU Pa3pabOTKH PYAHBIX Me-
CTOPOKJEHUHN MOJIE3HBIX NCKOMAEMBbIX

3HaTh: 3-1 OcHOBBI MEXaHUKHU Pa3pyIIEHUS TOPHBIX MTOPOI, CBA3M MHHEPAJIOB B OPOJax

3-2. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB TOPHBIX MOPOJI ¥ TOPOTHBIX MACCHBOB TIOJ BO3JCHCTBUEM
(u3MUecKuX MoyeH.

3-3. CriocoObI 0TOOWKH TOPHBIX MTOPOJ] ¢ MCHOIb30BaHNEM PA3IMIHBIX BUIOB SHEPTUH.

3- 4.0cHOBHBIE CXeMbl KOMOMHHPOBAHHBIX CIIOCOOOB OTOOHKH TOPHBIX TOPOJI.

3-5. TeopeTndeckre OCHOBBI IIPOLIECCOB Pa3pPyIICHUS FOPHBIX IOPOJ B IIpoIiecce IPOOIeHUS U
HU3MENbYCHHUS.

YMersb: V-1. OueHnBarts BIMSIHUE CBOHCTB TOPHBIX IIOPOJ ¥ COCTOSIHHUS MOPOJHOTO MAaCcCHBA HA BBIOOP TEXHOJOTHH
1 MEXaHM3aLNH pa3pabOTKH MECTOPOKACHHUH MOJIE3HBIX HCKOTTIAEMBIX.

V-2. BeiOupath 1 ONpeseNsiTh ONTUMAIbHBIC PEKUMBI BEICHHUS TEXHOJIOIMYECKOT0 TIpoliecca B
3aBUCHUMOCTH OT BEIIECTBEHHOI'O COCTaBa M IPaHYJIOMETPUUECKON XapaKTEePUCTUKHU TIOIE3HOTO

HCKOIIaeMOT0.
VY-3. PaboTarh ¢ Hay4HOI TEKCTOBOI M rpa)MIECKOM Ie0J0rnIeCKON ¥ TOPHOHM JOKyMEHTaIHEeH.

Bianets H-1. Vcrionp30BaHus CHICNUATBHON TEPMUHOIOTHH.
HaBeIKOM: |H-2. Pacuéra mapamMeTpoB TEXHOJIOTHYECKHX MPOLECCOB U MPOU3BOACTBEHHBIX MOKA3aTEICH.

IICK-2.5: BJIaaACHHUC MCTOJaMH obecreueHus HpOMLIIHJ'IeHHOfI 6C3OHaCHOCTI/I, B TOM YHUCJIC B YCIIOBUAX I'IpeBBLI‘IaI\/'IHI:IX
chyauHﬁ,an/I MPOCKTUPOBAHUU U SKCILTyaTalluu TOPHBIX Hpe[{HpI/IHTI/Iﬁ C NIOJA3E€EMHBIM cIocooom pa3pa60TKH PYAHBIX
MCCTOpO)K)IeHI/H\/'I ITOJIC3HBIX MCKOIIACMBIX

3HaTh: 3-1.. 3akoHOMepHOCTH PabOTHI MCTOYHHUKA TPEIIuH, (POPMUPOBAHNE NCTOYHIKA TPEUIIH Pa3INIHBIMH
BUJAMHU SHECPTHUU.

3-2 .IlpeumyiiectBa u 001aCTh MPUMEHEHHS PA3JIMYHBIX CIIOCOOOB OTOONKH FOPHBIX OPOS .

3-3. CriocoObI HHTEHCU(DUKALMS U3MEIBYCHHUS TIOPOIBI.

YmeTs: V.1. OnpenensitTh ONTUMAIBLHYIO YJHEPTOEMKOCTH pa3pylIeHUS TIOPOJ TP Pa3IMIHBIX BUIAX ITOIBOIAMOMN
SHEPIHH..

VY-2. Beibupath paroHaIbHbIC CIIOCOOBI OTOOHKU FTOPHBIX IOPOJ] B B PA3JIMYHBIX TOPHO-TEXHUYECKUX yC-
JIOBUSIX.

BJ'Ia,HeTI) H-1. OHGHKI/I TCXHOJIOTMU U3MEJIBYCHUS I'OPHBIX OPO AJId 3(1)(1)€KTI/IBHOFO PacCKpbITUA 3ép€H H3BJICKAC-




HAaBBIKOM:

MBIX MUHECPAJIOB.

H-2. Onpenenienns KHTCHCUBHOCTH IbUICBBIJICICHUS TPU OTOONKE KPENKHUX MOPOI.

4, CTPYKTYPA U COAEP/KAHUE

Kon HaumeHoBaHMe pa3ieioB U TeM /BUA Kou-Bo Jlutepa- IMpumeua-
Cemectp Komnerenuun
3aHATHUHA 3aHATHS/ qyacoB Typa HHE
1 Pasnen 1. Bpeanenne. OCHOBBI MeXaHMKH
paspyuienusi TBEPAbIX mopod. Makcumanb- TICK-2.2 (3-1,
Hasg OPOYHOCTh TBEPABIX Ted. XPymKoe H 8 4 3-2,H-1) JL,
XPYIKO-TIIACTUYECKOe Pa3pyLICHHe TBEPIBIX J1.2
Tel /aeKuus/.
11 ITpuMeps! TPEIMHHOTO YIPOYHEHHS TBEPABIX
TeJI B IIPAKTUKE FOPHBIX NPEANPUSATHN. HC31_<2-25_§-3;-1, .1
ITpumepsl ucmonb3oBaHus d¢pdexra Pedun- 8 2 ’ J'Il. 2’
gepa B IPAKTHKE TOPHBIX IPEANPHSITHI ’
/npakTuKal.
2 Paznen 2. CBsi3H MHHEPalloB B TOPHBIX
nopoaax. [Ipupona aaresnoHHsIx, muddysu- IICK-2.2 (3-1, 11
OHHBIX, XUMHYECKUX M CTPYKTYPHBIX CBsi3eil 8 2 V-2, H-1) H1.2’
MuHepanoB. KOMIIIEKCHBIE CBS3U MHHEPAIOB :
[nexknust/.
21 OmeHKa CBSI3M MHHEpaloB B ax IIaxThbl
I/IML.I I'yOkuna /l'lpaKTll)/lKa/. P 8 2 H(;,Kfﬁ (13)-1’ ?111 12’
3 Pasgen 3. HMcrounuk TpemuH. PaGorta
ucroyHuka TpemuH. PopMUpoBaHHE HCTOU- TICK-2.2 (3-2,
HHKa TPELIMH Pa3IMIHBIMU BUAMH SHEPTHU. 8 4 H-1) JL,
I'paHnuHble yciioBUS OTOOMKHM TOPHBIX HOPOJ TICK-2.5. (3-1), J.2
HCTOYHHKOM TPELINH /aeKnus/.
1-3 KomnoxBuym o pazznenam 1; 2; 3 TICK-2.2 (3-1,
(TeKyIHMi KOHTPOJIb) /MPAaKTHKA/. 8 4 3-2,V-1,V-2,H-1) 25 GaioB
IICK-2.5. (3-1)
4 Pa3znen 4. OT60lika ropHbIX MOPOJ 8 40
4.1 Omoouka mexanuuecKkum cnocooom 8 14
411 KBazucraTHueckuM BO3IEHCTBHEM, PE3LaMH, TICK-2.2 (3-3,
LIAPOLIKaMH, CTPYEH JKUIKOCTH, HEB3PBIB- 8 4 V-1,H-1) JI1.1,
HBIMH  PaCIIMPSIONIMMHUCS CpefcTBaMH TCK-2.5. (3-2, J.2
/exumsy/. VY-2),
4111 Pacuer ontumanbHON 3HEPrOEMKOCTH paspy-
LIEHHS IOPOJ pe3LaMHu.
Pacuér ynensHOro BbIXOZA IBUTH IIPH paspy- MICK-2.2 (3-3
LICHHS KPEMKHUX NOPOJ] pe3LiaMu 1 v y_l3 H—2’) .1
JIUCKOBOH MIapOIIKOii. 8 4 HCi(-Z 5’ ’(3_2 J'Il. 2’
Pacuér onTHManeEHOro paccTOSHUS MEXIy v H g 2 ) .
LIITypaMy MU OTOOHKE TOPOIbI HEB3PHIBHBI- ’ '
MH PACIIHPSIOIIIIMHICS cpencTBaMu
/npakTuKal.
4.1.2 JluHaMpu4eckuM — BO3ACHCTBHEM,  YAApOM, TICK-2.2 (3-3) .1,
0TOO¥Ka U IpoOJICHHE B3PEIBOM. /IeKIHs/. 8 2 MICK-2.5. (3-2, V-2) 1.2
4121 OrnpezneneHne ONTUMAIbHON IIHPUHBI JE3BUS
HHCTPYMEHTa [PH pa3pyMICHHH TOPHBIX
TIOpO/1 yapoM. TICK-2.2 (3-3, 11
Pacuér OoNTHManbHOTO pajuyca LITHIPS MIa- 8 V-2, H-2) HIIZ’
POLIKH, KOTOPbIH 0OecneunBaeT MHHHMYM 4 IICK-2.5. (3-2, J'IZI 2'
9HEPrOEMKOCTH pa3pyLICHHS. V-2), :
Pacuér ceTkn CkBakuH NpH B3PBIBHOM pa3-
PYIICHHHU TOPHBIX TOPOA. /MPaKTHKA/.
4.2 Tepmuueckas omooiixa. 8
421 Mexanuka Tepmuyeckoi otooriku, O0BEMHOE
TEPMUYECKOE Pa3pyIICHHE.
TToBepXHOCTHOE TEPMHYECKOE pa3pyIICHHE:
pacuIMpeHne CKBaKMH, MPOXOAKA BOCCTAIO- TICK-2.2 (3-3,
IIUX, TEHEPATOPbI SHEPTUH UL TEPMHYECKO- v-1,¥-2, H-1) ,
ro paspyuieHus, OTOOWHKa TPEIMHOBATBIX 8 4 TICK-2.5. (3-2,
HOpOJ, MOBEPXHOCTHAs 00paboTKa KaMHS, v-2),
00BEMHOE pa3pylICHUE NMPH TTOBEPXHOCTHOM
HArpeBaHNM MacchBa, PaspylneHne IUIaBiie-
HHEM, HCTIApCHHUEM. /JIeKIHusl/.
422 Pacuér  9HEProeMKOCTH  MOBEPXHOCTHOTO [ICK-2.2 (3-3, H-2) 111
TEPMHUYECKOTO pa3pyLICHHsT TOPHBIX  IIO- 8 4 TICK-2.5. (3-2, b
pozx./mpakTuka/ J11.2

y-1),




4.3 Dnexkmpopaspaonas omooika 10
431 MexaHN3M pa3pyLICHUs MPH ICKTPUUECKOM
paspsne. IIpoboii xuakoctu. [Ipoboii rasa.
Tennosoii mpo6oit TBEPBIX TOPHBIX MOPOL. IICK-2.2 (3-3,
Onexmpuueckuti  npoboii  20pHLIX  NOPOO. V-1,V-2, H-2) JI1.1,
TEHepaTopbl  MMITYJIbCOB  BIEKTPUYCCKON 6 IICK-2.5. (3-2, 12
OHEPIUH, DIEKTPOHMITYIECHBIC TEXHOIOTHH v-2),
paspylICHUsT TOPHBIX MOPOJ, Pacd€T HM-
IyJIbCHOTO Pa3pyLIeHHs] [ nexums /.
432 Cxema n paboTa TeHepaTop UMITYJIbCOB TOKa
(ruT); TICK-2.2 (3-3,
Cxema 1 paboTa reHepaTop HMITYJIbCOB Ha- v-3) J1.1,
npsoxenus (CAH). 4 TICK-2.5. (3-2, .12
CxeMbl DIEKTPOHMITYJIbCHOH OTOOHKH U Vy-2),
JpobJIeHus HOPOJ. /MPaKTHKA/.
4.4 OnexTpoTepMopaspsiiHas oTOoHKa 8
441 MexaHn3M KOMOHHHPOBAHHOTO Pa3pyLICHUS
nopog. CraTtudeckoe M JUMHAMUYECKOE BO3-
JeficTBHE.
Tepmomexanuueckoe paspyuieHue: KOMOWHN-
POBaHHOE MOBEPXHOCTHOE pa3pylIeHUE, KOM- [ICK-2.2 (3-3, 3-4,
6uHMpOBaHHAs OTOOIKa — IIOBEPXHOCTHBII V-2, V-3, H-1) JI1.1,
HarpeB U yznap, KOMOMHHpOBaHHas OTOOHKa C 4 IICK-2.5. (3-2, 2.1
3a0JIarOBPEMEHHON  MOJrOTOBKOW MaccuBa V-2),
noponsl, 00bEMHAasE KOMOWHHMPOBAaHHAs OT-
Ooiika (0OydeHHe HOPOJIBI C TIOBEPXHOCTH M
CKOJI), KOMOMHUPOBAHHOE pe3aHue. DIEKTPO-
TepMopaspsiiHast oTOoMKa. / JeKuust /.
442 W3o0paxkeHne cxeM KOMOMHHPOBAHHOTO
CTATHYECKOIO ¥ IMHAMHYECKOT0 BO3AeHCTBHI
Ha paspymaemyro nopoxy. M3obpaxe-
HHME CXeM pabo4yuX OpraHoB IPOXOAYECKUX TICK-2.2 ( 3-4,
MalliH ¢ KOMOWHHMPOBAaHHBIM TEPMOMEXaHU- V-2,V-3, H-2) JI1.1,
YECKHM CII0OCOOOM pa3pyIICHUs] TOPHBIX II0- 4 TICK-2.5. (3-2, 2.1
pox. V-2),
CxeMbl KOMOWHHPOBAaHHOTO  pa3pyLICHHS
TOPHBIX MOPOJ] MMOBEPXHOCTHBIM OOJIydeHHEM
¢ yZapoM /mpaKkTuka/
5 Paznen 5. JIpoOGiieHue, u3Melib4eHHe KyC-
KOB FOPHBIX HOPO/. 10
51 Cnocoovl paspyuieHus KycKkog nopoost
511 Paspymenns KyckoB MOpOJbl MEXaHHYECKHM
crnocoboM — packosoM. Paspyiienus Kyckos
nopozsl coyaapenueM. JpoOneHue, u3Menb- [ICK-2.2 (3-5, V-2, 1.1
4YeHHe pa3gaBiuBaHHeM. [lpoOnenme, wu3- 3 H-1) o
MenbueHue HucTupanueM. Kuneruka npoOiie- TICK-2.5. (3-3, J.2.1
HUS U u3MenbucHus. WHTeHcuduKanus us- H-1),
MENBYCHHS OPOJIBI /eKiust /.
512 Pacuér momaan Kycka MOpoAbl MOCIe
IpoOJIeHuSI.
W300paxkeHne cxeM [JEWCTBHUS CWI  TPU 1ICK-2.2 (3-5, ,H-1) 1.1,
IpOOJIEHNH KYCKOB IOPOIBI PAacKOIOM, CO- 2 NCK-2.5. (3-3, 12
yaapeHHeM, pa3iaBiIMBaHUEM, HCTHPAHHEM. H-1), o
/mpakTuKa/
52 H3unawueanue opooawux men
521 MexaHu3Mbl M3HAIIMBAHUS Ipo0siuux Ten / 1 TICK-2.2 (3-5,) JI1.1,
Jexuus /. TCK-2.5. (3-3, 1.2
4-5 KomnmokBuym 1o pazaenam 4; 5. 4 ICK-2.2 (3-2, 3-3, 3- 25 GaLIoB
(TeKyIuii KOHTPOIIB) . /TIpaKTHKA/ 4,3-5,¥-1,¥-2, V-
JI1.1,
3,,H-1,H-2) 12
IICK-2.5. (3-2, 3-3, ’
V-1, V-2, H-1,H-2)
Hroro xoHTakTHas paboTa 34 +34
6 CamocTosiTeJIbHast paboTa CTy/IeHTa 112
6.1 Pabora ¢ ITeKIMOHHBIM MaTEepHAIOM, IIOUCK U TCK-2.2 (3-1, 3-2, 3-
0030p JIUTEPATYPhI ¥ ANEKTPOHHBIX HCTOYHH- 3,3-5,¥-3) JI1.2
KOB HH(OPMAIUH 110 HHAUBUIYaIbHO 3aJaH- 22 TCK-2.5. (3-2, 3-3) 92
HOIf mpobireMe Kypca
6.2 PaGora ¢ 211eKTPOHHBIM PecypcoM ICK-2.2 (3-1, V-3)
LMSCanvas 8 TICK-2.5. (3-2, V-2, 91




6.3 V3yueHue TeM, BBIHECEHHBIX Ha CaMOCTOSI-
TEJbHYIO IPOPaboOTKYy:
1. Or0oiika ynrapom B peXXUME BBIKOJIA.
2. JloOblua pyabl ¢ NPUMEHEHHEM II0- IICK-2.2 ( 3-2, 3-3,
BEPXHOCTHOTO TEPMHIECKOTO Pa3pyLICHNUL. 8 3-4,,V-2, H-1)
3. CtpuMepHbIif MEXaHU3M IPoOost raza. 54 [CK-2.5. (3-1, 3-2,
V-2)
4. Pa3pymeHne Opo/s! TEIIOBEIM IPO0o-
eM.
5. CoBpeMeHHOe 000pyI0BaHUE VIS BJIEK-
TPOUCKPOBOTO Pa3pyLICHUs] HOPOJ.
6.4 IloaroToBka K NpaKTU4YECKUM 3AHATUAM ICK-2.2 (3-1, V-3) .1
8 12 IICK-2.5. (3-2, V-2, 1.2
6.5 BeinonHeHne  MHAMBUAYAIbHOTO  JI0- TICK-2.2 (3-1, 3-2, 3-
MaiiHero 3amanus B ¢dopme pedepata (10 3,3-4,3-5,V-1,V-2,
JI.1, J1.2.
BapHAHTOB TeM pedepaToB IO pPa3IHIHBIM 8 16 V¥-3,,H-1,H-2) 15 6ayuioB
BOIPOCAM JHUCLHILTHHBI) IICK-2.5. (3-2, 3-3, n3, na
V-1, V-2, H-1,H-2)
7 Konrpons 8 36
Bceero 216

5. ®OHJI OHEHOYHbIX MATEPUAJIOB

5.1 KOHTpOJII)HI)Ie BOIIPOCHI 1JIs1 CaMOCTOSITEIbHOM MOATOTOBKH K Telcymeﬁ H l'lpOMe)RyTO‘IHOi;I arrecranmum
o UTOraM M3y4YCHUsI TUCHUIIJTHHBI

Bomnpocs! 15 npoBepku 3uanuii: (MCK-2.2, 3-1, 3-2, 3-3, 3-4, 3-5); MCK-2.5,3-1,3-2,3-3)

1.Yem oOycnoBiieHbI aare3noHHbIE 1 AU((y3HOHHBIE CBSI3M MHHEPAIOB?

2.Kak BO3HHKAIOT XMMUYECKHE U CTPYKTYpHBIE CBSI3H MHUHEPAIOB?

3. [lpu xakuXx yCIOBUSIX OCIA0IAETCS CBSI3b MEXLy MUHEpanamMu?

4.TTpupona cuit, 00eCTIeUMBAIOIINX MPOYHOCTh TBEPIABIX TEN.

5.I0pydrHa OTINYUS peasbHOM MPOYHOCTH OT «HUIIEANIbHOW», CTENEHb OTINYHSI.

6. Kakoli BelM4MHOM OrpaHUYMBAETCS CKOPOCTh POCTA TPEIMHbI?

7. «MacwtabHblit» 3G QEKT, ero MPUUHHBIL.

8.2¢dexT TperuHHOro yIpOYHEHHs, KaK OCTAHOBHTH POCT TPCIIUHbI?

9. Iloyemy MeJKO3epHHCTAs TOPO/A MPOYHEE KPYIMTHO3EPHHUCTOM?

10.93¢dext «Pebunmepa», MPUMEpPHI €TO HCHOIB30BAaHUSA B TOPHOM JIEIIe.

11. Kax u3MeHseTcst IpOYHOCTb TOPHOH MOPOABI IIPH HarpeBaHUM?

12. TloueMy BO3HHMKAeT BETBJICHUE TPEIINH?

13. Yro Ha3bIBAaETCS NCTOUHUKOM TPEIMH?

14. Kak nomyunts MakcumanbHbelid KITJ] mcrounmka Tpemma?

15. Kak ¢opmupyercs U peryIupyercsi Harpy3ka Ha HCTOYHHUK TPEIIUH?

16. Kak (opMupyeTcst HICTOUHHK TPEIIMH MEXaHMYECKOi SHEepruew, TeIuIoBOi SHeprueii?

17. TIpouecc GopMHUpOBaHHS HICTOYHUKA TPELIMH C IPUMEHEHHEM XUMUYECKOW SHEPTUH, AIEKTPOMAarHUTHON SHEPIUH.

18. Kak BiusieT KOJHYECTBO IHEPTUH, BBEICHHOE B HCTOYHHUK TPEIIUH, Ha 3()(HEKTUBHOCTh pa3pyIICHHUsI TOPOIbI?

19. TToBepxHOCTHOE M OOBEMHOE pa3pyLICHHE TOPHBIX MOPOJ MPUYMHBI U CTEHEHb PA3IHYHsL.

20. MexaHu3M pa3pyieHusl OPOJIbl PE3LIOM U CHJIBL, PUIIAreMble K pe3ily, 4YeM OOBSICHUTD HUKIMYHOCTh OTOOHKH MOPO/IbI
pestom ?.

21. YcnoBus JOCTHXKEHUS MaKCUMAaIBHOM TPOM3BOJUTENILHOCTH W MHHMMAIBHOM 3HEProeMKOCTH OTOOHKH MOpOJIBI
pE3LOoM.

22. OMMHOYHOE 1 COBMECTHOE PE3aHue, YeM PasiIMYaroTCs [Iar pe3aHus 1 Iiar yCTaHOBKH pe3na?

23. CriocoObI OTOOHKHM MOPOJIBI pe3naMH, 00JIacTh IPUMEHEHHS PE3LIOB.

24. OCHOBHO#1 HCTOYHHK TIBLIA TIPU  pe3aHUN?

25. apoiika, TUIBI MIAPOIIEK, MEXaHU3M Pa3pYLICHHs! TIOPOAbI IMCKOBOM IIAPOIIKOM.

26. PesxuMbl OTOOMKH TOPHBIX TIOPOJ IIAPOIIKAMK, ONTHMAaJIbHAs TOJIIMHA CTPYKKH IPH OTOOMKE MOPOIBI IIAPOIIKOM.
27. YcnoBus AOCTHXKEHHS MAKCUMAJIbHOM TPOU3BOMTENIbHOCTH M MUHUMAJIBLHONW JHEPrOEMKOCTH OTOOHKH MOPOJIBI
LIaPOIIKOH.

28. Beixox mbut mpH OTOOMKE IMIAPOIIKOM, YCIOBHS MHHHMHU3AIMU BBIXOJA IIBLIH.

29. Yem omIM4YatOTCS YCIIOBUS OTOOWKH IIAPOIIKAMH B PEXKUMAX «CKOJIA U BBIKOJIA»?

30. Mexanu3M 0TOOIMKM NOPO/IBI CTPYeH BOJBI, TPEHMYIIECTBA OTOOHWKH MOPOJIBI CTPYEH BOJIBL.

31. MexaHu3M pa3pyLIeHUs OPObl PACLIMPSIONMMHUCS CPEACTBaMH, HA30BUTE U3BECTHBIC CPEIICTBA.

32. [Ipy Kakux yCIOBUSIX PACIIUPSIOIIEECS CPEACTBO JaeT MaKCUMAIIbHYIO IPOU3BOIUTEIBHOCTD?

33.I1penMy1iecTBO M HEJOCTATKH OTOOMKH MOPOJIBbI IMHAMUYECKHM BO3/ICHCTBHEM, pallMOHaIbHAs 00JIACTh IPUMEHEHHUS
pa3pyIeHUs HOPOJIb! YAAPOM.




34. PexxuMbl OTOOHKH y1apoM, NPU KaKOM YCJIOBHHM JJOCTUTAETCSl MAaKCHUMaJIbHAS TPOM3BOIUTENIBHOCTh U MUHUMAJIbHAS
SHEPrOoeMKOCTh OTOOMKH TTIOPOJIBI yIapoM?

35. MexaHu3M M3HAIIMBAHKS YAAPHOIO MHCTPYMEHTA, ONTHUMalbHAs IIMPHHA 3aTOYKH HHCTPYMEHTA.

36. MexaHU3M pa3pyIICHHS TOPOABI B3PHIBOM, IPH KAKUX YCIOBHSX IOCTHIASTCS MaKCHMajbHOE IPOOJICHHE HOPOIbI
B3pPBIBOM?

37. MexaHn3M OTOOMKH TIOPOBI IIPU TEPMIUIECKOM BO3ICHCTBHH, MOBEPXHOCTHOE 1 0OBEMHOE TEPMUUECKOE Pa3pyLICHNE
HOPOJBI.

38. B ueM mpenMyIiecTBo U HEAOCTATKU TEPMITICCKOTO Pa3pyILCHUS MOpo?

39. HazoBuTe 1 0xapakrepu3yiiTe reHepaTopbl SHEPTUH JUISl TEPMUYECKOTO pa3pyLIeHUs TOPOABL.

40. B yeM npenMyIIecTBa ¥ HEAOCTATKU PaspyLLICHHUs OPO/IbI IUIaBJICHUEM U UCTIapEeHHEM?

41. MexaHu3M pa3pyLIeHHUs IIOPObI IEKTPHYECKUM Pas3psiioM, CTANH Pa3pyIICHHS.

42. MexaHu3M 3JIEKTPUYECKOro Mpo0ost JKUAKOCTH W AJIEKTPHYECKOT0 MPOOO0s Ta30B.

43. TemoBoii Mpo0Oii TOPOIBI, pa3pyIIEHNUE MOPO/IBI TEIUIOBBIM IPOOOEM U 00J1aCTh €ro MPUMEHEHHSI.

44. DnexTprdeckuii mpoOor moposl, (HaKTOPHI, ONPEACIIONINE HIEKTPHIECKYIO IIPOYHOCT TIOPO/IBL.

45. OxapakTepr3yiTe TeHepaTopbl MMITYJIECOB JJIEKTPHYECKON SHEPIUH I Pa3pyIICHIS TOPHON TOPOAHI.

46. KoMOMHHPOBaHHOE pa3pyIICHHs TOPHBIX MOPOJ CTATHYECKUM U AUHAMHYECKHM BO3JICHCTBHEM.

47. TeXHOJNOTUH TEPMOMEXAaHUYECKOTO Pa3pyIICHHS, THIIBI WCIIONHUTENBHBIX OPraHOB TOPHBIX MAIIMH, OCHOBAHHBIC HA
TEePMOMEXaHUYECKOM CIIOCO0E pa3pyLICHH:. HATPEB € YIapOM, C PE3aHHEM, CO CKOJIOM, C 3JICKTPOPA3PSIIOM. .
48.TeXHONOTMYECKUEe XapaKTEPUCTHKH IPOOJICHUS W U3MEITBUCHUS. TOPOJ, CIOCOOBI APOOIICHUS M M3MENBYCHUS TOp-
HBIX TOPOJ, .MEXaHHU3M JPOOJICHHS TOPOIbI PACKOJIOM, ONTUMAIIBHOE YMCJIO CTauii JPOOJICHHS M CTeNeHb APOOJICHUS.
49. MexaHu3M JIpOONIeHHs COyIapeHHeM, MHUHHMAIIbHBIH pa3Mep Kycka MpH IpoOJICHHH COyAapeHUEeM, MEXaHU3Mbl U3MelTb-
YC€HUS KYCKOB IIOPOAbI pa3gaBIMBAHUEM W UCTUPAHUCM.

50. Kak BiusieT mpo4HOCTB MOPOJIbI Ha CTENEeHb JAPOOJIEHHS U CTEeHb JIpOOJIeHUsT Ha SHEPrOeMKOCTh TPOLIECca,. KaKUMH
Croco0amMy MHTEHCH(HIMPYIOT HU3MEJIbUEHHE MOPOJIbI ?

Bonpocs! 1J1s1 NpoBepKu yMeHMi U HABBIKOB

1. IlpuBeauTe npuMepsl HCoNb30BaHuA d(dekTa PeOunaepa B MpakTUKE OTKPBITHIX TOpHBIX pador . (IICK-
2.2:3-1)..

2. OxapakTepu3yiTe CBSI3UM MHUHEPAIOB B pyJax MIAXThl UM. ['yOKHHa (JKEeNEe3HCThIC KBAPLUTHI), IPEICTaB-
JsTFoLIMe MeTaMophHUYECKHe TIOPO/Ib, C TOUKH 3peHus odoratumoctu pyn ([ICK-2.2: 3-1)..

3. PaccunTaTth MHHUMAJBHYIO DHEPro€MKOCTh paspyLICHHUs] MOPOJ pe3llaMHi MNpU 3aJaHHBIX [apameTpax
cBoitcte opoel (© — mpounocTh Ha pacTsbkenue; E — momyis ynpyroctu; K — koaddunuent mactuanoctu; Og ~
36 .— 00bEMHas IPOYHOCTH MOPOJIBI B /Ipe YILIOTHEHHS), 3aJaHHbIX pa3Mepax pesua (A; — mupuHa je3Bus pesua; B —
[IMpUHA pe3lia) 3aJaHHOM YCUIIUH Ha pesell — F, u MakcumaiabpHoM K., mporecca (ITICK-2.2: 3-3, H-2; TICK-2.5:
3-1,¥-2)

4. Omnpezienure yaeNbHbIA BBIXOJ IBUIH IIPH Pa3pyLICHUs] KPETIKUX MOPOJ] Pe3LaMH M JAMCKOBOH IapOLIKOi
NpH 3aJaHHBIX Napamerpax cBoiicTB noponsl (6 — mpouyHocTh Ha pacTskeHuwe, E — Momynp ympyroctu; (b —
ko3 dunment [lyaccona), 3agaHHBIX MapaMeTpax peslia U pexuma pesanus (B — mupuHa pesua; ycuine Ha pesel —
F, ; 6 — yron 3aTouku pe3na; t — Bpems paboThl U V — CKOPOCTb JBIKEHHUS pe3na; Y — MOAYJIb yIpyrocTH pesua; [c] —
npouHocTs Matepuana pesna ([ICK-2.2: 3-3, H-2; TICK-2.5: 3-1, H-2).

5 UneHTnduuupyidTe NOHATHS BBIKOJ H CKOJI, XapaKTEPU3YIOIIUe BUJI Pa3pyLICHHsS MOPOJ MpU OTOOHKe
(TICK-2.2: 3-3; TICK-2.5: 3-2).

6 PaccuuraiiTe ONTUMAaJIbHOE PACCTOSIHUSI MEXAY LITypamMH JUisi OTOOWKE MOPOJbl XUMUYECKUMU HEB3PbIB-
HbIMH paciupsitorumucs cpencrBamu — HPC npu 3aiaHHBIX apaMeTpax CBOMCTB HOPO/bI (G— NPOYHOCTh HA PacTsi-
*keHue, 3anannbix napamerpax csoiicts HPC (Eyy — 006EMHBIN MOy b YIIPYTOCTH; € — OTHOCHTENbHAS JehopMarius
HPC), 3agannom quametpe mmypos — D (IICK-2.2: 3-3, H-2; TICK-2.5: 3-1, V-2).

7. OmpezieniuTe ONTUMAIBHOE 3HAYCHUE Pa3Mepa CETKU CKBAXKHH JJIsl B3PBIBHOTO Pa3pyILEHUH FOPHBIX I10-

PO/ IIpH 3aJIaHHBIX TapaMeTpax CBOMCTB MOPOAbI (G— MPOYHOCTH Ha pacTsbkeHue; | —koadduiuent [Tyaccona), 3a-
naHHoM D — muamerpe ckBaxkuH, d — fuamerpe Kycka B30opBaHHO# nopopl, Q — MexaHu4eckoit sHepruu 3apsina BB,
MOMEIIEHHOTO B CKBa)XUHY U BBICOTE B3pbiBaeMoro ycryna — H (IICK-2.2: 3-3, H-2; TICK-2.5: 3-1, V-2)..

8. OmnpenennTe 3HEProeMKOCTh IMOBEPXHOCTHON TEPMHUYECKOTO OTOOMKM TOPHBIX NMOPOJ NP 3aaHHBIX Ia-
paMeTpax CBOMCTB IOPOJIbI (G— MPOYHOCTH HA pacTshKEHUE; KO UIMEeHT 00BEMHOT0 TEIIOBOTO PACHIMPEHHS — O =
3 a,, rue o, — JUHEHHBIH KO3QQPHUIMEHT TEIUIOBOTO PACIIMPEHUS. K;,— KOI(POHUIMEHT IUIACTUYHOCTH MOPOJ; Co5 —
o6bémuas Termoémrocts opoael. ([ICK-2.2: 3-3, H-2; TICK-2.5: 3-1, V-1).

9.000cHyiiTe 001acTh IPUMEHEHUsT TeHeparopa uMIyibcoB Toka — I'UT u reHepaTtopa UMIyJbCOB HaMpsi-
xenust — TMH Ha ocHoBe mpuHImna ux padots! ([ICK-2.2: 3-3, V-3; TICK-2.5: 3-2).

10. Haueprure cxembpl pabouux OPraHOB NPOXOAYECKUX MAaIIMH ¢ KOMOMHHPOBaHHBIM TEPMOMEXaHUUECKUM
cnocobom paspyuierus ropueix mopon (IICK-2.2: 3-3, 3-4; TICK-2.5: 3-1, V-2).

11. Haueprure cxeMbl AEHCTBUS CHII K 00OCHYITE MEXaHU3MbI W3MEJBYCHHUS KYCKOB IIOPOABI pa3JaBiHBa-
HueMm W uctupannem (IICK-2.2: 3-5; TICK-2.5: 3-3, H-1).




5.2 [lepeyenn padoT, BHINOJIHAEMBIX B Ipolecce H3yYeHUsl AUCIMILIHHBI (Moay.si, npakTuku, HUP)

B BocbMOM ceMecTpe cienyonue KOHTPOJIbHOE MEPOIIPUATHS.

1) KonnokBuym mo temam Jiekiui paszgenos 1 — 3.

2) KomnokBruyM 1o TeMaMm JIeKnuit paszaenos 4 —5

3)uauBuayansHOE JOMAIIHEE 33JaHUe B BUAC ped)epaToB Ha TEMBI, CIICAYIOIIIE HIIKE.

1. Pexxnmbl «CKOJIa» M «BBIKOJIA» NMIPH MEXaHMYECKOM pa3pyLICHUH TBEPIBIX TEI, NCIIOIb30BAaHUE PEXKUMOB
«CKOJIa» | «BBIKOJIa)» B TEXHOJIOTHYECKHX MTPOIIECCAX TOPHOTO JeNa.

2.IlpuMeHeHNE TEXHONOTHH TEPMUYECKOTO PACIIMPEHHsI CKBAXXMH Ha JKEJIE30PYHHBIX IIaxXTax.

3.I'eHepaTopsl ISl TEPMHYECKOTO Pa3pyLICHUSI TOPHBIX HOPOJ, HCIOIB3YIONIHE 3JEKTPUIECCKYIO JHEPTHUIO.

4.PaspymieHue TOPHBIX MOPOJ IPU 3EKTPHUUECKOM paspsine B MaccuBe, nosbimenue KIIJ[ mpouecca.

5 Paspymienust HeraGapuTHBIX KyCKOB TOPHBIX HOPOJ HEB3PBHIBHBIMU PACHIMPSIOMIUMUCS CPEACTBAMHU.

6.ITepcriekTHBHBIE CIIOCOOBI pa3pyLICHUS] TOPHBIX MOPOJ IS HMX IIOCIEIYIOIIEro TPaHCHOPTHPOBAHMS
JICHTOYHBIMH KOHBEHepamHu.

7.CHIDKEHHE DHEepro3aTpar Ha CTaausX APOOJICHHS W H3MENbUCHHs TOPHBIX MOPOJ.

8.OnekTprueckuii MpoOOH TOPHBIX MOPOJ, TEOPHU M YCIOBHS MPOOOSL.

9.2O1eKTPOUMITYJIbCHBIE TEXHOJOTUH Pa3pYLICHUS TOPHBIX ITOPOA.

10.9¢pexTHBHOCTD OTOOHKH KOMOMHHUPOBAHHBEIM BO3ACHCTBHEM.

5.3 OneHo4HbBIE MaTepuaJjbl (OIIeHO‘lHLIe cpencnsa), HUCIOJBb3yeMbI€ /IJIs1 IK3aMeEHa

OK3aMeHaIOHHBIA OMJIET BKIIIOUAET B ce0sl 2 TEOPETHUECKUX BOMpoca M 1 MpakTUUECKHH BOIPOC U3 ycTa-
HOBJICHHOTO IIEPEYHS.
Bunets! xpansrtcs Ha kadepe U yTBEpIKISHbI 3aBEAYIOINM Kadeapoii.

5.4 MeToauKka OeHKH pe3yJbTAaTOB 00y4eHHs M0 JUCHUIINHE (MOAy/I0, mpakTuke, HUP)

TpebGoBaHUS K OLICHUBAHUIO B COOTBETCTBUY C YUEOHBIM IUIAHOM: DK3aMeH B 8-M cemecTpe.

CucteMa OLICHHMBaHUS, UCIOJB3yeMas NpernoJaBaTesieM Ul TEKYIISH OLICHKH yCHEeBaeMOCTH - OaJlIbHO-
pEUTHHrOBas:

- nocemienne 3ausatuii — 0,75 Oama 3a 1 3aHsTHe, Bcero 34 3aHATHS, HTOro 25 0alioB;

-KOJUTOKBHYM 10 TeMaM JIeKIui pasaesnos 1 + 3, kourponbHbie Bompocs (1 + 19) — 25 6amios,;

-KOJUTOKBHYM 10 TeMaM JIeKIhi pa3aenoB 4 + 5, kourposabubie Bonpocs! (20 + 50) — 25 Ganios;

- MHAMBUIYallbHOE JOMAIHEe 3aJaHHe — MMOJArOTOBKa pedepara 1Mo TeMe B paMKaxX MarepHalia H3y4aeMoro
Kypca Ha OCHOBE COBPEMEHHBIX ImyOnuKanuii — 15 6amios

- MOJrOTOBKA JIOKJIA/Ia Ha CTYJEHYECKYI0 KOH(EPEHIMI0 B paMKax MaTepHalia M3y4aeMoro Kypca ¢ O4HBbIM
BeIcTyIUIeHHeM — 10 GayuioB.

HUTOT'O ue 6onee 100 6anioB B cemectpe.

VYcnoBue nonycka K 9K3aMeHy 110 TUCLUILIMHE — Hannune He MeHee 60 6ayioB ceMecTpoBoi paboThI.

Mertoauka pacueTa OlEHKHM M KPUTEPHHU ONpPEelieHNs] OIIEHOK Ha 9K3aMeHe M3JIokeHbl B pazaene 5 ‘Tloio-
JKEHHs 0 MPOMEKYTOUHO# artectaimu cTyaeatoB PIAOY BO HUTY «MUCuCx»”(I1 239.09-14).

6. YY4EBHO-METOJIMYECKOE U HH®OPMAIIMOHHOE OBECHEYEHME JUCIHUTIINHBI
(MOJYJISI, MIPAKTHKH, HUP)

6.1. PexoMeHnayemasi JuTepaTypa

6.1.1 OcHoBHAR JIUTEpaTypa

0603 ABTOpBI, cOCTa- 3aruaBue Bubauorexa H3pareancTBo,
HaueHHe BUTEJIH roji
J1.1 Jmutpue A.I1. Pazpymienue ropHsIx mo- YHuBepcutetckas oubmmorexa | Mocksa:
pon. — 2-e u3f., cTep. — ONLINE MITY,
(Hayunpie mkonst Mockos- | http:/biblioclub.ru/index.php?p| 2006. - 81 c.
CKOI'0 F'OPHOTO) age=book&id=79470 ISBN 5-7418-
1 0319-9.
J1.2 Kprokos I'."M. ®dusuka paspylmeHus rop- Yuusepcuretckas oudnnorexa | Mocksa : ['op-
HBIX IOPOJ IPU OYPEHHU U ONLINE Has KHHTA,
B3pBIBAHUU: (C MpaKTHUE- URL: 2006.—-T. 1.
CKUMH PEKOMCH/IAIUSIMH) https://biblioclub.ru/index.php?| VYuebHuk mis
page=book&id=100129 BYy30B. — 327 c.
—ISBN 5-
98672-024-5.



http://biblioclub.ru/index.php?page=book&id=79470
http://biblioclub.ru/index.php?page=book&id=79470
https://biblioclub.ru/index.php?page=book&id=100129
https://biblioclub.ru/index.php?page=book&id=100129

6.1.2 lonoJHUTEIbHAS JIUTEPATYypa

O0o3Ha- ABTOpBI, coCTa- 3ariaaBue bubdanoreka H3paTenncTBoO,
yeHHe BHTEJH rojt
J2.1 Pxeckwmit, B.B. OCHOBHI (HPM3UKH TOPHBIX I'd HUTY «MUCuC» M. : Henpa,
mopox : 3-e u3m.,nepepad.u 1978.-390c.:
nor. / B.B. Pxesckuii, I'.4. L. TBepAas
HoBuk . ISBN 5-247-
00234-2
J2.2 Kprokos I".M. Om3uKa pa3pymeHus rop- YuuBepcurerckas oudmuorexka | Mocksa : Moc-
HBIX TIOPOJI TIpH OypeHNH U ONLINE KOBCKHH rocy-
B3pbIBaHUY : Pazmen 1. URL: JApCTBEHHBIH
Buenpenue 3y0beB B pas- https://biblioclub.ru/index.php?|  ropusii yHH-
pyliaemyto mopomay. Y map- page=book&id=79184 Bepeuret, 2007.
HO-BpaIIaTeIbHbIH cr1oco0 — 107 c.
OypeHus: yaeOHOEe 10Cco- ISBN 5-7418-
oue, Y. II. Pa3pymenue 0313-X
TOPHBIX TIOPOJ TpH Oype-
HUH
6.1.3 Meroauyeckue MaTepuaJbl
0O0603Ha- ABTOpBI, CO- 3arnaBue Bubmmorexa W3znmarenscTBoO,
YCHHUE CTaBUTEIH rox

6.2. Ilepeuennb pecypcoB HHGPOPMALUOHHO-TEIEKOMMYHUKANMOHHOM ceTH « AHTepHET)

D1 Ims.misis.ru — LMS Canvas HUTY «MHUCuC»

D2 www.yandex.ru

6.3. IlepevyeHb NPOrpaMMHOro odecrevyeHust

II1 Office Professional Plus 2016 RUS OLP NL Acdmc

112 WINHOME 10 RUS OLP NL Acdmc Legalization GetGen

6.4. [lepeuyens HHGOPMANMMOHHBIX CHIPABOYHBIX CHCTEM H MPO(ecCHOHATBHBIX 023 TaHHBIX

ni «[opasrnii xypraamy [Tekcr] Hoctyn http://elibrarv.ru

n2 Kypnan «opHbIii HHGOpMaIMOHHO-aHaTHUTHIecKni OroyuteTeHpy [ Tekct] Hoctym http://elibrary.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIATLTAHBI
(MOJYJISI, MPAKTUKH, HUP)

7.1 Ayn. 415. JlekunoHHas ayquTopus. AyIUTOpHS I MPAKTHUECKUX 3aHATHH.
IlepeyeHp OCHOBHOTO 000pPYIOBaHKSA, Y9€OHO-HATIAJHBIX TOCOONIT:

1. KommiekT My IsTHMEIUITHOM anmapaTypsl:

— CUCTEMHBIH OJIOK 1 MOHHTOP;

— MynbTHMeHa-nipoekTop Mitsubishi;

2. MaxeTsI cucTeM 0/13eMHOI pa3paboTKy;

3. Kom0Oaitn YKT-1;

4. Kombaiin KVY-1.

5. BypoBble mITBIpeBbIe KOPOHKH, IephopaTopsl Ui OypeHus IIITypoB.
6. [Tnakatsl.

7. KommiekT yueOHo# Mmebenn Ha 60 TocaJOuHBIX MECT.

8. METOANYECKHE YKA3AHUSA JUISI OBYYAIOLIUXCSI 11O U3YUYEHUTIO JUCHUITJINHBI

YyebHas paboTa CTYIEHTOB M0 M3YYSHHIO JUCIUIUIMHBI 0a3upyeTcs Ha ayJAUTOPHBIX U BHEAYJAUTOPHBIX 3aHATHSX.
AyIUTOpHBIE 3aHATHUS COCTOST U3 JIGKIUN U MPAKTUUYECKUX 3aHITHHI, KOTOpPbIE MTPOBOJAATCS MO pacnucaHuio. BHeay-
JIUTOpHAs (CaMOCTOsITENbHAs1) paboTa MpeaycCMaTpUBAaeT H3YYCHUE TCOPETUUCCKUX OCHOB JTUCIUILUIMHEI 110 YYeOHU-
KaM U HAyYHO-TEXHUYECKOH JIuTeparype.

B nporpaMMe IuCHUIUIMHBI TPUBEJCHO HAMMEHOBAHUE U COAEPIKAHUE TEM, MOAJISKAIIUX U3yUEHUIO. TeMbl IUCLH-
IUTHHBI, KOTOPBIE CTYACHTHI JOJDKHBI H3YYHTh CAMOCTOSTEIBHO, YKa3aHbl B pasaene «CaMocTosTeNnbHas paboTay.
3HaHUs, YMCHHS W HABBIKH, IPHOOPETCHHBIC CTYACHTAMH Ha JICKIUAX, MPAKTHYCCKUX 3aHATHIX M CAMOCTOSITEIBHO,
[IPEenoiaBaTeNlb KOHTPOJIUPYET HAa KOJUIOKBUYMax IO TEMaM M 3K3aMEHE.



https://biblioclub.ru/index.php?page=book&id=79184
https://biblioclub.ru/index.php?page=book&id=79184
http://www.google.ru/
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