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1 IlepeyeHb KOMIETEHIHI ¢ YyKa3aHueM 3TanoB HX (opMupoOBaHHUS B

npouecce 0CBOEHHsI 00pa30BaTeJbLHONH MPOrPaMMbl

IMacoopT
(¢oHIa OLIEHOYHBIX CPEACTB MO JUCUHHUILIMHE (MOIYJIIO)
Mogenu KOHTPOIMPYEMBIX KOMIIETECHIIUN
Komnerenuuu, popmupyemMbie B Ipoliecce OCBOCHUS AUCITUTUTMHBI (MOJTYJIs)
[Ipomecc wu3ydeHHWs MUCHMIUIAHBI (MOMYJIS) HampaBieH Ha (GOpMHUPOBaAHUE

CJICTYIOIINX KOMIIETCHIIHI:

Tun DopMyIUpPOBKA KOMIIETEHLIUN Howmep DopMyIUPOBKA UHAUKATOPA
KOMITETEHIIUU MHAMKAaTOpa JOCTHXKEHUS 1IeNn
JOCTHKEHUS
L[EIU
OIIK-1 Crnioco6eH pemiats TUIIOBbIE 1 Hcnonb3yer 3HaHUsA

3a7a4u Mpo(heCcCHOHATBHOM OCHOBHBIX 3aKOHOB
JESATEIbHOCTH Ha OCHOBE MaTeMaTU4YECKUX U
3HAHUN OCHOBHBIX 3aKOHOB €CTECTBEHHBIX HAYyK JJIs
MaTeMaTU4YECKUX U pelIeHns 3a1a4 B
€CTECTBEHHBIX HayK C npodeccruoHanbHON
IIPUMEHEHUEM JESATEIIBHOCTH
MH(POPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH

B pe3ynbrare ocBOeHUS TUCIUIUIMHBI (MOAYJIs1) OOydarouuics TOKEeH

3HATh:

OCHOBHBIE 3aKOHBbI MaTeéMaTU4E€CKNX M €CTECTBEHHBIX HAyK JUIsl PEIICHUS 3a7ad B
npodeccruonanbHOM nestenbHocTr (OITK-1.1);

yMeTh:

MPUMEHSITh OCHOBHBIE 3aKOHbI MAaTEMaTHYECKUX W €CTECTBEHHBIX HayK s

pemieHus 3a1a4d B mpodeccuonanbHon aestenbHocT (OTIK-1.1).



2. Onucanue moka3zarelieii 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIWI Ha
Pa3JIMYHbIX 3Tanax ux ¢GopMupoBaHus, ONMCAHNE IIKAJ OIlEHUBAHUS

HporpaMMa OLlCHUBAaHUA KOHTpOJII/IpyeMOﬁ KOMIICTCHIINHN

Kon
. | HaumeHoBanue
NQ KOHT OJIN CMbIC PA3aCJ1bl JUCIHIHUITIITNHBI KOHTpOHpreMOH OICHOYHOI'O
/1 poHpy pasi acn KOMIIETEHIINHU 1
cpelcTBa
(wm ee 4acTH)
KoHcTpykumonusle Marepuaibl. OCHOBHBIE
1. 1cTpy p OIIK-1.1 DK3aMeH
CBOWCTBA
2. | MeTrajuibl 1 METAIIMYECKHE CILJIABBI OIlK-1.1 DK3aMeH
[TonmumepHsle, KOMIIO3UTHBIE u
3. |pe3MHOTEXHUUYECKHNE MaTepualibl U U3JICIHs. OIIK-1.1 3auér
OCHOBBI TEXHOJIOTUH MTPOU3BOJICTBA U3/ICIIUN
I[Ipon3BoICTBO METAIIMUECKUX 3arOTOBOK U .
4, | pomsB OIIK-1.1 3auét
W3 EINN

Kputepyun ouneHknm 3HaHMil, YMEHHiI, HaBBIKOB M (MJIHM) OIBITA
AeSITeJIbHOCTH

WNunexc Kputepun Pe3ynbTaTsl ocBOCHUS
KOMIIETE OIICHKH
HIIUU

He BrnageeT OCHOBHBIMH MOHATUSIMH, TEPMUHAMH U
OIIpeJIeJIEHUsIMU B 00J1aCTH KOHCTPYKLIMOHHBIX U
MHCTPYMEHTAJIbHBIX MaTEpUaIOB U TEXHOJIOIMH U3TOTOBICHUS
neranen

JloryckaeT oImMOKN B OCHOBHBIX IMOHATHUSX, TEPMUHAX U
OTIpeJIeJIEHUSIX B 00JIaCTH KOHCTPYKIIMOHHBIX U
MHCTPYMEHTAJIbHBIX MaTepUaIoB U TEXHOJIOTMU U3TOTOBICHUS
YnoBaersoput | aeraneil. [Imoxo ymeer 060CHOBaHHO BBIOMpPATh MaTepuall U
eabHo (3) - CHocoObI ero 00pabOTKH /IS MOTYUYEHHS CBOWCTB,

3auTeHo o0ecreynBaroIuX BEICOKYIO HaJIS)KHOCTD JieTau. Biageer Ha
yIOBJIETBOPUTEILHOM YPOBHE HaBbIKaMU padOThI cO
CIPAaBOYHUKAMHM U CTaHAAPTAMU IO KOHCTPYKLIMOHHBIM
OIIK- MaTepuagam, 000pyJOBaHHIO U peKUMaM UX 00pabOTKH.

11 JlocTaTOYHO XOpOILO 3HAET OCHOBHBIE MOHATHUS, TEPMUHBI U
oTpeJieNIeHus B 00J1aCTH KOHCTPYKIIMOHHBIX U
MHCTPYMEHTAJIbHBIX MaTepUaIoB U TEXHOJIOTUU U3TOTOBICHUS
neraneid. OpueHTHpYETCsI B 000CHOBAaHHOM BBIOOpE MaTepHuasia

HeynosJiiersop
UTeJbHO (2)
-He 3auTeHo

Xopomo (4) — .

3aureHo U croco0ax ero o0pabOTKH IS TTOTyUEHUsI CBONCTB,
o0ecreynBaroIuX BEICOKYIO HaJIS)KHOCTD JeTanu. B
OOJIBIITMHCTBE CITyYaeB BIIJCET HABBIKAMH pabOTHI CO
CIPAaBOYHUKAMHM U CTaHIAPTaAMU IO KOHCTPYKIIMOHHBIM
MaTepuagam, 000pyI0BaHHIO U PeXKUMaM X 00pabOTKU
3HaeT B COBEPIIECHCTBE OCHOBHBIE TIOHATHS, TEPMUHBI U

Otauyno (5) - | onpenenenus B 00JaCTH KOHCTPYKIIMOHHBIX U

3aurteHo MHCTPYMEHTAJIBHBIX MAaTepUAJIOB U TEXHOJIOTHH N3TOTOBIICHUS

netanedl. OTIM4YHO ymMeeT 000CHOBAHHO BBIOMPATh MaTepual U




Croco0BI ero 06pabOTKH I MOTYyYSHUS CBOWCTB,
00eCcIeunBArONINX BHICOKYIO HA/IC)KHOCTD JICTAIIH.
CB000/1HO BNIa/IeeT HaBBIKAMH PabOTHI CO CIIPABOYHUKAMU U
CTaH/1apTaMH 10 KOHCTPYKIIMOHHBIM MaTepHajaM,
000pYIOBaHUIO M PEKUMAM UX 00pabOTKH.

3. MeToauueckue MaTepuaJibl, onpeiesiomue Npoueaypbl OlleHUBAHUS
3HAHMIi, yMEeHUIi, HABBIKOB U (WJIN) ONBITA IeATEJIbHOCTH, XapaAKTEePU3YIOIIUX
3Tanbl POPMHUPOBAHUS KOMIIETEHIIUIH

3.1 [IpomexxyTOUHBIN pe3yJIbTaT OCBOECHUS IUCIMUIUIUHBI «3a4€T» OMpenesieTcs

o gopmyJie:

TJI€ 11 - KOJTMYeCTBO 0a/uIoB, HAOpAaHHBIX CTYACHTOM MO pa3ieny AUCHUILTUHBI Nel
(MakcuMaJIbHOE KOJIMYECTBO OAJIJIOB — 5; MUHUMAJIBHOE - 2);

M7 - KOJIMYECTBO 0alIOB, HAOPAHHBIX CTYJICHTOM IO Pa3eily JTUCHUTIIUHBI No2
(MakcUMaJIbHOE KOJIMYECTBO OAJIJIOB — 5; MUHUMAJIBHOE - 2);

M3 - KOJIMYECTBO 0alIoB, HAOPAHHBIX CTYJIEHTOM IO pa3einy JTUCHUTIHHBI No3
(MakcHMajIbHOE KOJMUYECTBO OAJUIOB — 5; MUHMUMAJIBHOE - 2);

T4 - KOJIMYECTBO OAJIOB, HAOPAHHBIX CTYJEHTOM IO pa3feny AUCHUIUTMHBI Nod
(MakcHMajbHOE KOJMYECTBO OA/UIOB — 5; MUHMUMAJIBHOE - 2);

J - KOJIMYECTBO KOHTPOJIHUPYEMBIX Pa3JICIIOB.

«3a4eT» BBICTABJISETCS MPU MOJYYEHHH pe3ysibTarta Tpu Oamna u Oosee. Ilpu
MOJIYYCHUH OIIEHKU «HEYJOBJICTBOPUTEIBHO» XOTsI OBl IO OJHOMY pa3feiry
JTUCITUTITMHBI — 3a4€T CUUTACTCS HE CTAHHBIM.

3.2 Attectanusi OCBOCHUS TUCIUILIMHEI B (hOPME «IK3aMEH» OMpPEeNeNsieTcs o
HaOpaHHOMY Oajuty B pasaenax qucuuininabl Nel (KoHCTpYKIIMOHHBIC MaTepUabI.
OcHoBHbIe cBoiicTBa), Ne2 (Merauibl U METAJUNTMYECKUE CIUIABBI), aTTECTALUs
OCBOCHHMsSI JUCIUIUIMHBI B (OpPME «3aueT» IO paszieiaM JIUCHHUIUIMHBI Ne3
(ITonumepHbIe, KOMIIO3UTHBIE W PE3MHOTEXHUYCCKHE MaTepHabl M H3ICIHS.
OcCHOBBI ~ TexHOJOrMH mpousBoicTBa wu3genuii) u  Ned  (ITpom3BomacTBO

METAJJIMYECKMX 3arOTOBOK M M3IEJIHiA).



4. TunoBbie KOHTPOJIbHBIE 32/IaHNS WM HHbIe MaTepuaJbl, He00X0AUMBbIe 1151
OLICHKM 3HaHWH, YMEHHWil, HABBIKOB M (MJIH) ONBITOB JAeATEJbHOCTH,
XapaKkTepu3yKIIMX 3Tanbl (OPMHUPOBAHUS KOMIETEHUHMH B mpouecce

OCBOEHHSI 00pa30BaTeJbLHOMH MPOrPaMMBbI

Pa3gen nucuuniunel 1.
«KoHCTpyKUMOHHBIE MaTepuaJibl. OCHOBHbIE CBOMCTBA))
Cnncok BonpocoB
MartepuanoBenenue kak Hayka. [lenm, 00beKThI, METOIBI MCCIICTOBAHUS.
OcHOBHBIE MEXaHHUYECKHE CBOMCTBA MaTepraiioB. CriocoObl UX onpe/eeHus.
TexHonornyeckue cBoMcTBa MatepuaioB. [lepedeHb OCHOBHBIX CBOMCTB.

~wheE

HcneiTanue Ha PaCTAKCHHUC. CYIHHOCTI) HUCIIBITaHU:. ,Z[HarpaMMa HUCIIBITaHMA.
MCTOI[I/IKa ONpCACICHNA MCXaHNUCCKUX CBOMCTB.

o1

HcnbiTanve Ha TBEPAOCTH. BUIBI HCTIBITAHUNA.

6. Ykaxwurte Haznauenue mkan A, B, C tBepnomepa Ha npubope TK-2 u,
PUMEHSEMBIE MPU 3TOM THUITbl HAKOHEYHUKOB.

7. Kakme TpeboBaHMS TPEIBABIAIOTCS K U3IEAHSIM W oOpasmam?
MI0JIBEPTaeMbIM HCTIbITAaHUIO Ha TBepaomepax TK-2 u TIII-2?

8. Hcnowitanme Ha T1BEpAOCTH cmocobom bpunemns. CymiHOCTh, yCIOBHS
UCIIBITaHUS, €AUHULBI U3MEPEHUS TBEPLOCTHU 110 bpHHE0, TOCTONHCTBA U
HEJ0CTaTKU Crocooa.

9. Hcnbitanue Ha TBEpAOCTH crocoboM Poksemna. CymHOCTb, YCIOBHS

UCIIBITaHUS, €IMHULIBI U3MEPEHUs TBEPIOCTH Mo PokBemly, TOCTOMHCTBA U

HEJI0CTAaTKH Crocooa.

10.Ha kakue rpyImrbl AENATCS CTPOUTENbHBIE MaTepuaibl B 3aBUCHMOCTH OT
XUMHUYECKOTO COCTaBa?

11.Kakue MaTepuaibl Ha3bIBAIOT KPUCTALTUISCKUMU?

12.Kakue maTepualibl Ha3bIBalOT aMOPGHBIMU?

13.Yto npencrapistoT coboit kommno3uTsl? [IpuBenuTe npuMepsl.

14.Y1o orobpakaeT MakKpoOCTpyKTypa?

15.YT1o oTobpakaeT MUKPOCTPYKTypa?

16.Yto obo3HaUaeT ompeeNieHue «MCTUHHAS TUIOTHOCTRY? YKaxute hopmyiry
U CAVHUITY U3MEPCHHUSI.

17.Y1o o603HauaeT onpeneneHne «CpeaHsisi TNIOTHOCTEY? YKaxuTe Gopmyy u
CMHHUITY U3MEPCHHUS.

18.00bsicHUTE 3HAUCHUE TIOHATUSA «IOPHUCTOCTH». YKaxuTe GQopmylry u
CMHHUITY U3MEPEHHUS.

19.006bscHUTE 3HaYEHUE TTOHSITHS «BOJIOTIOTJIONIEHUEY.



20.00bsicHUTE 3HAUECHUE TTOHATHUS «BIAKHOCTh MaTEpUaiay. YKaxuTe GopMyry
U €IMHUILYy U3MEPEHUsI.

21.00bsicHUTE 3HAYCHHE ONPECICHUS «TUTPOCKOTTHYHOCTDY.

22.00bsiCHUTE 3HAYECHUE OIMpPENEICHUsI «MOPO30CTOMKOCTB». OT dYero oHa
3aBucut? Kak mapkupyercs?

23.00bsiCHUTE 3HAYCHHUE ONPECICHUS «TETTIOEMKOCTDY.

24.00bsicHUTE 3HAYCHHE ONPEEICHUS «TETIIOBOE PACIIUPEHUE).

25.00bsICHUTE 3HAYCHHUE ONPECICHUS «IIPOYHOCTHY.

26.00bsicCHUTE 3HAYCHHE ONPEICICHUS «HAMPSKCHHEY.

27.00bsicCHUTE 3HAYCHHUE ONPECICHUS «TBEPIOCTDY.

28.00bsicCHUTE 3HAYCHHUE ONPEICICHUS «XPYIKOCThY.

29.00bsicCHUTE 3HAYCHHE ONPECTICHUS «BA3KOCTDHY.

30.00bsicHUTE 3HAYCHHE ONPEICICHUS «TIACTUIHOCTHY.

31.Kakumu MeTOmaMH  OMpPEAENeTCS TMPOYHOCTH? YKAXKUTE CAUHUIIBI
U3MEPEHHS.

32.00bsiCHUTEe TPUHIUI OMNPEICICHUs TBEPAOCTH TMPUPOTHBIX KAMEHHBIX
MarepruasioB. B uém 3akirogaeTcs oleHKa TBEpAOCTH No mkaie Mooca?

Pa3gen AUCHUILINHBI 2.
«MeTa/iIbl 1 MeTAJNIMYECKHE CILIaBbI»
Cnucok BONpocos
1. Kakme meTamuipl OTHOCSATCS K YePHBIM, a Kakue K 1IBeTHBIM? [IpuBeauTe

MIPUMEPHI.

2. HazoBuTe OCHOBHBIC THUIIBI KPUCTAUIMYECKUX peméTok. [lpuBenute
MIpUMEPHI METAJIJIOB.

Ha3oBuTte ocHOBHBIE 1e(PEKTHI KPUCTAIIIMYECKOTO CTPOEHHUS METAJIJIOB.
BrusHre CKOPOCTH OXJIAXKIECHUS Ha pa3Mep 3epHa MeTajljla U €ro CBOMCTBA.
AJIOTpONHUS METAIOB. AJIJIOTPONIUYECKUE MTPEBPAILICHUS B JKEJe3e.

o bk w

Kpucramnmuzanusa  crutaBoB.  [lomsitusa:  crmaB,  (Qasa, mepBuuHas

KpUCTAJUTA3alMs, BTOPUYHAS KPUCTAIUIN3ALUSI, KPUTUUECKAS] TOUKA.

7. Kpucrannuszanus cruiaBoB. TBEpabIE pacTBOPHI, XUMUUYECKUE COCITUHEHUS,
MEXaHUYECKMe  CMecu.  YciaoBus  oOpa3oBaHuss  (Ha  mpuMepe
KEJEe30yTIEPOAUCTHIX CIIIIABOB)

8. JlmarpaMma COCTOSIHMSI JKE€JIE€30YTJIepOAUCTBIX CIUIABOB. XapaKTepHbIC
TOYKHU, TUHUU TMarpaMMBbl U UX aHAJIU3.

9. JlmarpaMma COCTOSIHHSI KEJIE€30YIJICPOJAUCTHIX CIIaBOB. CTPYyKTypHBIC

COCTABJISIFOIIHME AUArpaMMBbI U YCIIOBHS X 0Opa3oBanus. Kpurnueckue Touku

BTOPUYHOW KPUCTALUIM3ALMNN CTAIECH.



10. /IlnarpamMmma COCTOSIHUSI  KEJI€30YyTIJIEpOIUCTBIX cruiaBoB. Iloctpoenune
KPUBBIX OXJIQKJICHUS CTIJIAaBOB.

11. Yto Takoe crann?

12. Yo Takoe deppur, ero cBoiicrea?

13. YUto Takoe IeMEHTUT, €ro CBOMCTBA, COAEpKaHUE yriaepoaa?

14. Yto Takoe nepiut, COAEpKaHUE yriiepoja, cBorncTaa’?

15.Yto0 Takoe neaedypur, coaepkaHue yriepoja, cBoucrna?

16. KakoBa cTpykTypa no3BTeKTOMAHOM cTanu? Kak onpenensercs conepxanue
yIiiepoJia JO3BTEKTOUIHOM CTaI?

17. CrpykTypa 3a3BTekToMaHOW crtanu? Kak omnpenenserca coaepKaHue
yIJIEpOJia 3a3BTEKTOUIHON CTaIH?

18. CtpykTypa 3BTEKTOMIHOMN cTaIu?

19. CrpykTypa dhepputHOii cTamn?

20. YkaxuTe NopoKu MUKPOCTPYKTYPBI CTAJIH.

21. 3epuucrocts ctanu. Homepa 3epHa y KpyImHO3EpHUCTON U MEIKO3EPHUCTOM
cramu?

22. Biusinue, yriiepoia W MOCTOSHHBIX mpuMeceid (S, P, My, Si) Ha cBoiicTBa
CTajeu.

23. Knaccudukanus cranei 1o msaTi npru3HaKaM.

24. KOHCTpYKIMOHHBIE YTJIEPOAUCThIE cTaau 00bIKHOBEHHOTO KauecTBa. [[OCT
380-88. [Ipumenenne, MapKUupoBKa, paciim@poBKa.

25. KoHctpykimonHnsie yriaepoaucteie kadectBeHHble ctamu ['OCT 1050-88.
[Tpumenenne, MapKUpPOBKa, paciIu@poBKa.

26. Konctpykiuonnsie jerupoannbie ctamu. ['OCT 4543-71. Ilpumenenue,
MapKHUpOBKa, paciIn(ppoBKa.

27. Jlerupytomue >7MeMEHThl (OCHOBHBIE M JI0m.) crajei. Mx BiausHHE Ha
OCHOBHBIE MEXaHUYECKUE CBOMCTBA CTaJICH.

28. Yto takoe uyryH? Kakue seMeHThI BXOJSAT B COCTaB YyT'yHa U KaK OHU
BJIUSIIOT HA €r0 CBOWcTBA?

29. Uto BrusieT Ha mpoliecc rpaduTH3AIUU dyTyHa?

30. Uto Takoe Oemnblil 9yTYH, €T0 CTPYKTYPBI, CBOMCTBA, TPUMEHEHNE?

31. Uto Takoe cepslif uyryH? CTpYyKTYpBHI CEPBIX YYTYHOB, IPUMEHEHUE U
MapKUpOBKa?

32. Kak moiry4aroT BBICOKONMPOYHBIH 4yryH? CTpyKTYpbl BBICOKOIPOYHBIX
YyT'YHOB, MapKHPOBKA, IPUMEHEHUE?

33. Kak nonyvaroT koBkuit uyryH? CTpyKTypbl KOBKUX YYyTYHOB, MapKHUPOBKa
Y IIpUMEHEHUE?

34. YeMm oTIAMYAIOTCS Cephie, BBICOKOTIPOYHBIE U KOBKUE UyTyHBI?

35.Tepmuyeckas 00padoTka ctainu. OTKur.



36.Tepmuueckas 00paboTKa cTanu. 3aKajka.

37.Tepmuyeckas 00padoTka ctanu. OTITycK.

38.Tepmuueckas 00padoTka ctanu. Hopmanm3anus.

39. XuMuko-Tepmudeckas 00padoTka ctaiau. A30TUpPOBaHUE.

40.XuMuKo-TepMuyecKkasi o0paboTka cTaiu. AITUTUPOBaHUE.

41. Xumuko-TepMuyeckasi oopadoTka cranu. Hurpouemenramusi.

42. XuMuko-TepMudeckast oopadotka cranu. [{luanuposanue.

43.XumMuko-TepMuyeckas oopadoTka cranu. Llemenranusi.

44.CymHOCTh TEPMUUECKON 00padOTKH

45.3aKkal0uHbIe CTPYKTYpPHI B CTAJIAX, HA3BAHMS, CBOMCTBA.

46.BrusiHe CKOPOCTH OXJIAXKIEHUS HA CTPYKTYPY CTaH.

47.Temneparypa HarpeBa JOIBTEKTOUIHOM CTaIM JJIs 3aKaJIKW HAa MAPTEHCHT.

48.Temneparypa HarpeBa 3BTEKTOUTHOM CTAIH JUISI 3aKAIKH HA MapTCHCHT.

49.Temneparypa HarpeBa JOIBTEKTOUIHOM CTaJIM JIJIs 3aKajJKU Ha COPOUT.

50.TemnepaTrypa HarpeBa 3a3BTEKTOMIHOMN CTaIH 7S 3aKaJKH.

51.Buasl Tepmudeckoit 00paboTKH.

52.Ha3nauenue 3akanku. Temrmeparypa HarpeBa. Cpema oXJIaxacHUs.

53.Ha3znauenue omxura. Temriepatypa HarpeBa. Cpena oXJIaxIeHHs.

54.Haznauenue ormycka. Buabl oTnycka, Temneparypsl HarpeBa. Cpena
OXJTAXKICHHSL.

55.Hasznauenune Hopmanuzauuu. Temneparypa HarpeBa. Cpena oXJaxIaeHus.

Pa3nen qucuuminHbI 3.
«ITosmMepHBIe, KOMIIO3UTHBIE H PE3NHOTEXHUYECKHE MATEPHAJIBI U
usaeansi. OCHOBBI TEXHOJIOTHI POM3BOACTBA U3/1C/IUI»
Cnucok BONpocos
1. O0Omas XapakTepucThka H 00JIaCTH TPUMEHCHUS HEMETAITHYSCKHUX

MaTepHaoB.
UYT0 03HaYaeT TEPMHUH «IIOJIUMEPBI»?

BceTpeuarores mm HaTypaibHbIE HOJUMEPHI B IPUPOAE?

KakoBbI OCHOBHBIE CBOMCTBA MOJIUMEPOB?

Oco0eHHOCTH MOJIEKYJISIPHOM CTPYKTYPbI HOJUMEPOB U UX CBOMCTBA.

o Ok W

[Tnactmaccel, ux kiaaccuduxaius. OCHOBHbBIE BUBI IJTACTMACC, UX CBOWCTBA U

00JaCTH IPUMEHEHHUS.

7. Pesunorexunueckue  marepuanbl. CocraB.  CpoiictBa.  IlomyueHue.
[Ipumenenue.

8. Jlakokpacounsie MaTtepuanbl. CoctaB. ColictBa. [lonyuenue. [Ipumenenue.

9. Kuneu u repmetuku. CoctaB. CoiictBa. [lonyuenue. [Ipumenenue

10.Yrto Takoe miacTMacchl U U3 KAKUX OCHOBHBIX KOMIIOHEHTOB OHH COCTOSIT?



11.Kakumu cBoiicTBaMu 00J1aar0T IUIACTMACCHI?

12.Yr1o Takoe TepMOILIACTHI U KAKUE MAaTEPHUAIILI K HUM OTHOCSTCS?
13.Kakue MaTepuainbl OTHOCSATCS K peaktoruiactaM? KakoBbl ux cBoiicTBa?
14.113 4ero cOCTOUT pe3UHA U €€ BUbI?

15.Kakoe Ha3HaueHHEe B COCTaBE PE3UHBI UMEET KaydyK?

16.Yt1o Takoe xieii?

17.Ha xakue Tpyniibl 0 HA3HAYCHUIO MOXKHO TOIPa3IC/IUTh Kien?
18.KakoBa 00J1acTh HCITOJIE30BaHMS KJISEB Ha OCHOBE SITOKCHIHBIX CMOJI?
19. [lafiTe onpeeieHue KOMITO3UIITMOHHBIX MaTEPHAJIOB.

Pa3pen pucuuniuHel 4.
«ITpou3BOACTBO METAJIMYECKUX 3aTOTOBOK U U3/1eJINI»
Cnucok BOIpocos

1. YUTO OTHOCHUTCS K MOAEIBHOMY KOMIUIEKTY IPU M3TOTOBJIEHUU 3arOTOBOK
METOJOM JIUThS?

2. Hasnauenue mojenu u TpebOBaHUs, MPEIbIBISIEMBIE K €€ U3TOTOBJICHUIO.

3. Ha3znauenue crep:kHEN U CTEPKHEBBIX 3HAKOB.

4, B xakux ciyyasix Ha3Ha4ar0TCs MPUITYCKU Ha MEXaHUYECKYI0 00paboTKyY U UX
ONIPEAEIICHUS.

5. Hasnauenne popMOBOUHBIX YKIIOHOB M UX OTIPEJIEICHHE.

6. Ha3znauenue ranresnei u ux onpeacicHue.

7. Kak yuuTsiBaeTcs ycaika Metaiia Ipy U3rOTOBIEHUN MOJENEH.

8. UeM pazMepbl MOJIENIA OTIIMYAKOTCS OT Ppa3MEPOB OTJIMBKHU.

Q. UeMm pasMepbl OTJIMBKH OTJIIMYAKOTCS OT Pa3MEPOB KOHCTPYKTOPCKOTO

yepTexa.

10. CroemmanbpHbIe BUIBI JIUTHA.

11. TexHOJOTHUS JUTHS B IECYAHO-TIIMHUCTHIC (DOPMBI.

12. Tlpunycku, Ha3HaYaeMbIe TPU JTUTHE.

13. Hasnauenue Mojenu, MaTepuabl AJIsI U3TOTOBICHUS MOJIETIEH.

14. Ha3naueHue cTepkHEH B JTUTEHHOM IPOU3BOJICTBE, MaTEpUaJIbl U CIOCOOBI
WX U U3TOTOBJICHHUS.

15. Kakue maTepuaibl UICHOJB3YIOT JIJISl U3TOTOBJICHUS TUTEHHOU POpMBI?

16.  YcTpo#cTBO TUTHHUKOBOM CHCTEMbI, HA3HAUCHUE €€ YacTeH.

17. OcHOBHbIE TUTEHHBIE CBOMCTBA CIJIAaBOB

18. UMsrortoBiieHue OTJIMBOK B IMECYAHO-TIMHUCTBIE (opmbl. JlocTOMHCTBA H
HEJOCTATKU

19. H3rortoBiieHHE OTIUBOK JIUTHEM MO BBIILIABISAEMBIM MOJENSAM. JlOCTOMHCTBA
Y HEJOCTaTKU

20. HM3roroBieHUE OTIUBOK JUTHEM B KOKWIIb. JIOCTOMHCTBA U HEJOCTATKU



21. H3roroBieHHE OTIMBOK JUTHEM MO JaBICHHEM. JJOCTOMHCTBA K HEIOCTATKH
22. W3roroBieHUE OTIMBOK IIEHTPOOSKHBIM TNThEM. J[[0CTOMHCTBA ¥ HEAOCTATKH
23.  OcHoBHbIE BUBI 1€(PEKTOB OTIMBOK U CIIOCOOBI MX YCTPaHEHUS

24.  CymHocCTh nporeccoB 00pabOTKH METANIIIOB JaBICHHUEM.

25. XonomHas v ropsyas rmactuueckas aedopmarus.

26. OcHOBHBIE OTepallii KOBKH, NX Ha3HauU€HUE, Pa3sHOBUIHOCTH. OCHOBHOH U
BCITIOMOTaTENbHBIA HHCTPYMEHT.

27. CymHocTh mporiecca npokaTku. [lomydeHne 3aroToBOK U U3IEIUNA METOIaMH
MIPOKATKU

28. CymHocTh Tmporecca TipeccoBaHusi. WHCTpyMEHT U  00OpyJAOBaHHE
MIPECCOBAHUS

29. CymHocTh mporecca BosiodeHus. MTHCTpyMEHT u 000pyA0BaHNE BOJIOUCHUS
30. CymHocTs nporecca KoBku. Onepainu KOBKA U TPUMEHSEMbIIT HHCTPYMEHT
31. CymHocTs npolecca ropsiueit 00beMHOM ITaMITOBKH.

32. CymHOCTb Ipolecca X0J0HON JTUCTOBON IITAMIIOBKH.

33. UM3noxute CymHOCTh Ipoliecca CBApKH, €€ MPEUMYIIeCTBa.

34.  Buasl cBapku. O01acTh NPUMEHEHHS PA3JIMUYHbBIX BUIOB CBapKH.

35.  C Kakoi 1epio MPUMEHSIOTCS (III0Chl, 0OMa3Ka 3JIEKTPOOB, 3aIlIUTHHIC

36. ra3mbr?

37. Kaxk BoIOUpaeTcst pexuM dIEKTPOIYTrOBOM CBapKu?

38. Urto moHMMaeTcs o1 CBApOYHON BaHHOM ?

39.  Oco0eHHOCTH METAILTYPrHYE€CKUX MPOIIECCOB MPU ra30BOM CBApKE.

40. Kak nmpoBOASIT KOHTPOJIb KAYECTBA CBAPHBIX COCTUHECHUIA?

41. OOopymoBaHHE ¥ HMCTOYHMKHA TOKa I DJICKTPOJAYTOBOM pPY4YHOH U
ABTOMATHUYECKOW CBapKH.

42. Kakwue Mepbl UCTIOIB3YIOT JIJIsi CHUXKEHUS OTTACHOCTU Pa3BUTHS HANPSHKEHUN
U AedopMalnii B CBAPHBIX KOHCTPYKIUSIX ?

43. OO6opymoBaHue JJis Ta30BOM CBAPKHU.

44. (CpapuBaeMOCTb METAJIOB U CIIaBOB. OCOOCHHOCTH CBapKu 4YyryHa |
I[BETHBIX METAJIJIOB.

45.  KakoBbl 0COOEHHOCTH 3JIEKTPOIILIIAKOBON CBAPKH?

46. B uyém cymHOCTh Ta30KHCIOPOIHOMN pe3Ku?

47. Yro Takoe naiika? Ee ornuuue oT cBapku. JJ0CTOMHCTBA U HEAOCTATKHU.
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48. B yem cocToUT 0OCOOCHHOCTh KOHCTPYUPOBAHHUS TTASTHBIX COETUHEHU?

49. XapakTepucThKka MaTEpPHAJIOB, UCIOJIb3YEMbIX JJI U3TOTOBJICHUS PEKYIIETO
WHCTPYMEHTA

50. 3aKoHBI MIACTUYECKOTO AC(POPMUPOBAHUS M SBJICHHM, COMPOBOXKIAIOIINX
MPOIIECC pe3aHus

51. Knaccudukaius BUAOB CTPYKEK.

52. T'eomerpuueckne mapamMeTpbl pEXYIIEro WHCTPYMEHTa Ha MpUMeEpe
TOKapHOTO MPOXOIHOTO pe3la

53. Hapoct u Haknen npu pezanuu MetasuioB. [Ipuunnbl ux oOpa3zoBaHus

54. U3HOC M CTOMKOCTh MHCTPYMEHTA

55. Krnaccudukaius METAIIIOPEXKYIINX CTAHKOB

56. CymmHuocTts MeToma ToueHms. OOpaboTKa 3aroTOBOK HAa CTaHKaX TOKAPHOM
TPYIIIBI

57. CymHocts MeTOna cBepiieHus. (OOpaboTka 3aroToBOK Ha CTaHKax
CBEPJIMIIbHO-PACTOYHOM TPYIIIIHI.

58.  CymHocTts dpesepoBanusi. O6acTh €ro NPUMEHEHHUS.

59. Twumsr ¢ppe3. O6macTh UX UCTIOIB30BAHUS

60. CymHOCT, METOJOB CTPOTAHHUS, MOJOJCHUS W TMPOTITHBAHUA. Pexymnuit
WHCTPYMEHT HCIIOIB3YEMBIH JIJIS1 CTPOTaHUS, TOJIO0JECHUS U IPOTITUBAHUS

61. Kiaccudukamnus MmeTo0B abpa3uBHOM 00padOTKU

62. OcobenHocTr adOpa3uBHOM 0OPAOOTKHU AIMACTUYHBIMU UHCTPYMEHTAMU

63. OcobenHocTu abpa3uBHONM 00PaOOTKHU KECTKUMU UHCTPYMEHTaAMU

64. Illnmudosanue abpazuBHbIMH Kpyramu. Cxembl 00padOTKH

65. XapakTepucTHKa XOHUHTOBAHUS M 001aCTh €r0 MPUMCHEHHS

66. XapaktepucTuka cynepGUHAIINPOBAHUS M 001aCTh €T0 IPUMECHCHHSI.

67. CraHOYHBIE MPUCTIOCOOJECHUS U UX KITACCU(PUKAIIHS.

68. Ilpumycku U METOABI UX pacueTa.

69. IIpou3BOJACTBEHHBIN U TEXHOJIOTHYECKUH TIPOIIECC.

70. KadectBo m3aenuii B MAIIMHOCTPOCHHUH M MTOKA3aTE/IM KauyecTBa.

71. Meroauka pacuera peXKMMOB MEXaHUUECKOU 00pabOTKH.

72. Tlousarue o 6a3ax, ux KiaaccuuUKaIs 1 Ha3HAYCHUE.
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IlepeyeHsb BOMPOCOB K IK3aMeHY

1. MarepuanoBeneHue kak Hayka. Lleau, 00beKThbl, METOAbI HCCIEIOBAHUS.

2. CBoiicTBa KOHCTPYKIIMOHHBIX MaTepHanoB. MexaHudeckue, (pusmdeckue,
XAMUYECKUE U TEXHOJIOTHUECKUE CBOMCTBA. METOIbI UX ONPEACTICHUS

3. CtpoeHue U CBONCTBA peabHBIX KPUCTAJLIOB.

4, Todeunple, JHMHEHHBIE W  TOBEPXHOCTHBIC  Je(EKTHl  peaabHOU

KPUCTAJUTMYECKOU CTPYKTYPHI.

5 OcCHOBHBIE METO/IbI OIIPEICIICHUS MUKPO- U MAaKPOCTPYKTYPbl MaTEPHAJIOB
6 Annotpornnueckue (moJuMop@HbIe) MpeBpaIllCHHS Kee3a.

7. OCHOBHBIE CTPYKTYPBHI K€JI€30yTJIEPOIUCTHIX CILJIABOB.

8 Cram. Knaccudukanms.

9. Cranu. Biusinue npuMecei.

10.  VYrneponucteie cranu. Knaccuduxanus. Mapkuposka. [Ipumenenue.

11. Jlerupomannsle ctamu. Kimaccudukaius. MapkupoBka. [Ipumerenue.

12.  Cepsie uyrynsl. Knaccudukamnms. [Ipumecn.

13. bensie uyrynsl. [Ipumenenue.

14. Menp u ee ciuiaBel. CBoiicTBa. MapkupoBka. I[IpumeHnenue.

15. Amomunuii u ero criabsl. CBoiicTBa. MapkupoBka. IIpumenenue.

16. Tepmwuueckas oOpaboTka cramu. OTKWT.

17. Tepmuueckas oOpaboTKa cTagu. 3aKajka.

18. Tepmwuueckas oOpaboTtka cranu. OTHoycK.

19. Tepmuueckas oOpaboTtka cranu. Hopmanuzarusi.

20. Xwumuko-tepMuueckas oopaboTka ctanu. A30TUpOBAHHE.

21. Xwumwuko-tepMuueckas oopadbotka cramu. HutporemeHranusi.

22. Xumuko-tepMuueckas oopadbotka cranu. [luanuposanue.

23. Xumuko-tepMuueckas oopadotka cramu. [lemenTarus.

24. CymHocTh TepMUYECKOl 00paboTKH

25. 3akallouHbIe CTPYKTYpPHI B CTAJIAX, Ha3BaHUS, CBOMCTBA.

26. BnmsHME CKOPOCTH OXJIAXKICHHS HA CTPYKTYPY CTAJIH.

27. TewmmepaTypa HarpeBa J0IBTEKTOUIHOW CTANIN JJI 3aKAJIKH Ha MAPTEHCHUT.
28. TewmmepaTypa HarpeBa 3BTCKTOMAHON CTAIM JIJIs 3aKAJIKHA HA MApPTCHCHT.
29. Buasl TepMuuecKoil 00pabOTKH.

30. Hasznauenwue 3akanku. Temneparypa HarpeBa. Cpemna OXJIaKaCHUS.

31. Hasznauenue orxura. TemnepaTtypa HarpeBa. Cpea oOXJIaxaeHUs.

32. Ha3nauenume otmycka. Buael ortmycka, Temreparypsl HarpeBa. Cpena
OXJIXKICHUS.

33. Hasznauenue Hopmanuzanuu. Temneparypa HarpeBa. Cpena OXIaKIeHUS.
34. Urto 03HAUYAET TEPMHH «ITOJIUMEPHI»)?

35. BcrpeuaroTcs u HaTypalibHbBIE TOTUMEPHI B IPUpPoIe?

36. KakoBbl OCHOBHBIE CBOMCTBA MOJIUMEPOB?

37. Urto Takoe miIacTMacchl U U3 KAKUX OCHOBHBIX KOMIIOHCHTOB OHU COCTOSIT?
38. Kaxkumu cBoiicTBaMu 00J1a1ar0T IUIACTMACCHI?

39. Urto Takoe TepMOILIACTHI U KaKWe MaTepHaIbl K HUM OTHOCSITCS?

40. Kakue marepuansl OTHOCITCS K peakToruiactam? KakoBbl ux cBoiicTpa?
41. N3 4ero coCTOUT pe3uHa U €€ BUIbI?
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IlepeyeHb BONPOCOB K 3a4eTy
YTO OTHOCHUTCA K MOJIEIbHOMY KOMILIEKTY.
Ha3nauenne Mojenu 1 TpeOOBaHMs, NPEABIBISEMBIE K €€ U3TOTOBIJICHUIO.
Ha3znauenue cTepxHEN U CTEP>KHEBBIX 3HAKOB.
B xakux ciayyasx Ha3HA4aIOTCS MPUITYCKH HA MEXaHHUUECKYI0 00paboTKy 1 X
OINpPEIECIICHHUS.
Haznauenmne popMOBOYHBIX YKIOHOB U HX OIpEACICHHE.
Hasnauenue ranrenei u ux onpejesieHue.
Kak yuuTtbIBaeTcs ycajka MeTaia mpu U3roTOBJIECHUU MOJIETIEH.
Yem pazmepbl MOJICTN OTINYAIOTCS OT Pa3MEPOB OTIUBKH.
Yem pasmepbl OTIMBKM OTJIMYAIOTCS OT Pa3MEpPOB KOHCTPYKTOPCKOTO
yepTexa.
10. CoeunanbHbIE BUABI JTUTHA.
11. TexHONOTHUS JUTHS B IECUAHO-TIUHUCTHIE (POPMBI.
12.  Tlpunycku, Ha3HAYAEMBbIE TIPH JTUTHE.
13. Hasznauenue mojenu, MaTepUabl A1 U3TOTOBJICHHS MOJCIICH.
14. Ha3naueHue cTepHEH B JUTEHHOM IPOU3BOJICTBE, MATEPUAIIbl U CHOCOOBI
WX U U3TOTOBJICHHUS.
15. Kakue maTepuaibl UICHOJIB3YIOT JIJISl U3TOTOBJICHUS JTUTEHHOU POpMBI?
16.  YcTpolcTBO TMTHUKOBOM CUCTEMBI, HA3HAUCHHE €€ YacTeH.
17. OcHOBHbIE TUTEHHbBIE CBOWCTBA CILUIABOB
18. Knaccuduxanust IMTEHHBIX MaTEPUAIOB U METOJOB JIUThsI, IPUMEHSIEMBIX B
TOPHOM MAaIIMHOCTPOCHHH.
19. UMsroroBiieHHEe OTIMBOK B IMECYAHO-TIMHUCTBIE (opmbl. JlocTOMHCTBA U
HEJOCTATKU
20. U3roroBieHHE OTIMBOK JIUTHEM IO BBIIUIABISIEMBIM MOJEISIM. JJocTOMHCTBA
Y HEJ0CTaTKU
21. U3roroBieHHE OTIWBOK JIUTHEM B KOKHUIIb. JJOCTOMHCTBA M HETOCTATKH
22. U3roroBieHHE OTIMBOK JUTHEM O] JaBICHHEM. JJOCTOMHCTBA U HEIOCTATKH
23. H3roroBieHHE OTIMBOK IIEHTPOOESKHBIM JTUTheM. [|J0CTOMHCTBA M HEIOCTATKH
24.  CymHOCTh MpoIeccoB 00pabOTKH METAIIIIOB JABJICHHUEM.
25.  OcHoOBHbIE Omepaui KOBKH, NX Ha3HaueHHe, pa3sHOBHIHOCTH. OCHOBHOH U
BCIIOMOTaTENIbHbBII HHCTPYMEHT.
26. CymHocTs npotuecca npokaTtku. [lonydyeHne 3aroToBok U U3aeIuid MEeToaamMu
IPOKATKH
27. W3noxure CyInHOCTh IPOIecca CBapKH, €€ MPEUMYIICCTBA.
28.  Bugsl cBapku. O01aCcTh MPUMEHEHHS PA3JIMYHbBIX BUIOB CBapKH.
29.  C xakoii 1eapi0 MPUMEHSIOTCS (ITI0CHI, 0OMa3Ka AJIEKTPOIOB, 3aIIUTHBIC
ra3bl?
30. Kak BoIOupaeTcst pexuM 3IeKTPOAYTroBOM cBapKu?
31. Yrto moHMMaeTCs MO/ CBapOYHON BaHHOW?
32.  OcoOeHHOCTH METAJLTYPTrUYECKUX MPOLIECCOB MPU ra30BOM CBapKe.
33. OOopynoBaHu€ ¥ HCTOYHUKMA TOKA JJsi DJIEKTPOAYTOBOM pydHOH W
ABTOMATHUYECKOW CBapKH.
34. OOGopynoBaHuE JIJisi Ta30BOM CBapKHU.

W

WO~ O
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35. CBapuBaeMoCTh METAJJIOB U CILJIaBOB.

36. OcoOeHHOCTH CBapKH UYyTyHa M LIBETHBIX METAJIJIOB.

37. B 4ém cyniHOCTh Ta30KHCIOPOTHON pe3Ku?

38. Urto Takoe maiika? Ee ornuune oT cBapku. JlOCTOMHCTBA U HETOCTATKH.
39. B dem cocTouT 0COOEHHOCTh KOHCTPYHPOBAHUS MATHBIX COSTUHEHUN ?
40. Yro Takoe kiei?

41. Ha xakue rpymnsl 10 Ha3HAYEHHIO MOKHO MOJIPA3IEIUTh KIEH?

42. KaxoBa 005aCTh HCIIOIH30BaHUS KJIICEB HA OCHOBE STIOKCHUIHBIX CMOJT?
43. Kiaccuduxaius BUI0B CTPYIKEK.

44, XapakTepuCTHKa IMpoIecca CTPYKKOOOpa30oBaHMsI

45. XapakTepuCcTHKa CHJI pe3aHus

46. T'eomeTpuuecKkue TMapamMeTphl PEXYIIEro WHCTPYMEHTa Ha MpHUMeEpe
TOKapHOTO TIPOXOIHOTO pe3iia

47. KoHTakTHEBIC SIBJICHUS B IIporecce (opMoodpa3oBanus moBepxHocTu. Hapoct
¥ HaKJICTI IIPH pe3aHnuu MeTaiioB. [IprmunHel ux 0Opa3oBaHus

48. Knaccudukamus METALIOPEKYIINX CTAHKOB

49. (OOpaboTKa 3aroTOBOK Ha CTaHKaX TOKAPHOW TPYIIITHI

50. XapakTepucTHKa METOJa CBEpPIICHHUS

51. OO6paboTka 3aroTOBOK Ha CTaHKAaX CBEPJIMUIILHO-PACTOYHOU IPYHIIBI
52. CymmHocTts ppesepoBanus. O01acTh €ro MPUMEHCHUS

53.  Tumsl ¢ppe3epHbIX CTAaHKOB. X XapaKTepuCTUKU

54.  Tumsl ¢ppe3. O6acTh UX UCTIOIB30BAHUS

55.  Pexymuii ”HCTpYMEHT UCIOJIb3YEeMbI JJI1 CTPOTaHUs, JOJIOJICHUS U
MPOTATUBAHUS

56. Kiaccudukamus MmeTo0B abpa3uBHOM 00padOTKU

57. llnmudosanue abpa3zuBHBIMH JIeHTaMU. JIOCTOMHCTBA U HEOCTATKH.
58. OcoGennoctr abpa3uBHON 00PAOOTKHU dTACTHUHBIMH HHCTPYMEHTAMHU
59.  OcoGennoctu abpa3uBHON 00PAOOTKH )KECTKUMH WHCTPYMEHTaAMH

60. [Inudosanue abpaszuBHBIMU Kpyramu. CxeMbl 00pabOTKH

61. XapakTepucTHKa XOHMHTOBAaHUS M 00JIACTh €r0 MPUMEHEHUS

62. XapakTtepucTtuka cynepGuHUIIUPOBAHUS U 00JIACTh €TO MPUMEHEHHUS.
63. CmocoOsl 6a3upoBaHUs 3aTOTOBOK B IPHUCIIOCOOICHUN.

64. Ilpumycku v METOABI UX pacyeTa.

65. Meroauka pacuera peXKMMOB MEXaHUUECKOU 00pabOTKH.

66. Ilousarue o 6a3ax, ux KjaaccuduUKaIs U Ha3HAYCHUE.
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Bonpocs! 1J151 BbINOJIHEHUS KOHTPOJIbHOM PadoThl CTYJIEHTOB 3204HOI (GOpMBbI

00y4YeHus
1 2 3 4 5 1 2 3 4 5
Ne Bap. Ne Bap.
BONPOC | BONPOC | BOMPOC | BONPOC | BONPOC BONPOC | BONPOC | BONPOC | BONPOC | BONPOC

1 47 1 23 10 38 51 5 51 59 60 44
2 46 2 24 11 39 52 6 52 58 61 43
3 45 3 25 12 40 53 7 53 57 62 42
4 44 4 26 13 41 54 8 54 56 63 41
5 43 5 27 14 42 55 9 55 45 64 40
6 42 6 28 15 43 56 10 56 54 65 39
7 41 7 29 16 44 57 11 57 53 66 38
8 40 8 30 17 45 58 12 58 52 65 37
9 39 9 31 18 46 59 13 59 51 64 36
10 38 10 32 19 47 60 14 60 50 63 35
11 37 11 33 20 48 61 15 61 49 62 34
12 36 12 34 21 49 62 16 62 48 61 33
13 35 13 35 22 50 63 17 63 47 60 32
14 34 14 36 23 51 64 18 64 46 59 31
15 33 15 37 24 52 65 19 65 45 58 30
16 32 16 38 25 53 66 20 66 44 57 29
17 31 17 39 26 54 67 21 65 43 56 28
18 30 18 40 27 55 68 22 64 42 55 27
19 29 19 41 28 56 69 23 63 41 54 26
20 28 20 42 29 57 70 24 62 40 53 25
21 27 21 43 30 58 71 25 61 39 52 24
22 26 22 44 31 59 72 26 60 38 51 23
23 25 23 45 32 60 73 27 59 37 50 22
24 24 24 46 33 61 74 28 58 36 49 21
25 23 25 47 34 62 75 29 57 35 48 20
26 22 26 48 35 63 76 30 56 34 47 19
27 21 27 49 36 64 77 31 55 33 46 18
28 20 28 50 37 65 78 32 54 32 45 17
29 19 29 51 38 66 79 33 53 31 44 16
30 18 30 52 39 65 80 34 52 30 43 15
31 17 31 53 40 64 81 35 51 29 42 14
32 16 32 54 41 63 82 36 50 28 41 13
33 15 33 55 42 62 83 37 49 27 40 12
34 14 34 56 43 61 84 38 48 26 39 11
35 13 35 57 44 60 85 39 47 25 38 10
36 12 36 58 45 59 86 40 46 24 37 9
37 11 37 59 46 58 87 41 45 23 36 8
38 10 38 60 47 57 88 42 44 22 35 7
39 9 39 61 48 56 89 43 28 21 34 6
40 8 40 62 49 55 90 44 42 20 33 5
41 7 41 63 50 54 91 45 41 19 32 4
42 6 42 64 51 53 92 46 40 18 31 3
43 5 43 65 52 52 93 47 39 17 30 2
44 4 44 66 53 51 94 46 38 16 29 1
45 3 45 65 54 50 95 45 37 15 28 2
46 2 46 64 55 49 96 44 36 14 27 3
47 1 47 63 56 48 97 43 35 13 26 4
48 2 48 62 57 47 98 42 34 12 25 5
49 3 49 61 58 46 99 41 33 11 24 6
50 4 50 60 59 45 100 40 32 10 23 7
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