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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI

1.1. Heau AuCHUMIHHBI

IPHOOPETCHUE HABBIKOB TIPOCKTHPOBAHUS M AKCIUTyaTalldd  CHCTEM
ra30CHa0KCeHHS, MMOJIYyYECHHUE HAaBBIKOB pa0OTHI C MPOHM3BOACTBECHHO-TECXHHUCCKON
JOKYMCHTAITUEH TMPHU MPOBEACHUU IMPOCKTUPOBOYHBIX PACUETOB, B TOM YHCIIC C
TTOMOIIBIO CTICIIMATM3UPOBAHHBIX TIPOTPAMMHBIX TTAKETOB.

1.2. 3axaun ocBOeHNSA TUCIUILIHHBI

— W3y4YeHHUE METOJOB THIPABIMYECKOTO pacueTa MarucTpajibHBIX U
ra3opanpeeIuTeNIbHBIX CETe W BBHIOOP 00OpYAOBaHUS Ta30pacCIpeaeIUTEILHBIX
MTyHKTOB;

— O3HAKOMJICHHUE C XapaKTePUCTUKAMH OCHOBHBIX MTOTpeOUTENICH rasa.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
Juctnummaa «CHUCTEMBl Ta30CHAOKEHHUS» OTHOCHTCS K JAUCIHHUILIMHAM
BapUAaTHUBHOMN YacTH (AUCIUILIMHA 11O BEIOOPY) Os1oka b1.

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJbBTATOB OBYYEHUA 11O
JUCIHUIIVIMHE

[Tpouecc uzyueHus: AucHUIUIMHBL « CUCTEMBI Ta30CHA0KEHUS» HAIIPABIICH HA
(GbopMHUpOBaHUE CIIETYIOMINX KOMIIETCHIINMI:

OIIK-2 - cnocoOHOCTh JOEMOHCTPHPOBATH 0a30BbIE 3HAHUS B 00JacTU
€CTECTBEHHOHAYYHBIX JUCIHUIUINH, TOTOBHOCTBIO BBIABISATH €CTECTBEHHOHAYUYHYIO
CYIIHOCTh Mpo0JieM, BO3HHUKAIOIMIUX B XO7€ MPOo(peCcCHOHAIBLHOU AeATeNbHOCTH;
OPUMEHATH Ui WX pa3pelieHdss OCHOBHBIE 3aKOHBI E€CTECTBO3HAHUS, METOIbI

MaTeMaTUYeCKOro  aHajuM3a W MOJICJIMPOBAHUS,  TEOPETHUECKOTO U
AKCTIIEPUMEHTAILHOTO MCCIIeI0BaHUs
[IK-4 - cnocoOHOCTh K TPOBENCHUIO JKCIEPUMEHTOB IO 3aJIaHHOMN

METO/MKE, 00pabOTKe W aHaNIM3y IMOJTYYEHHBIX PE3yJbTaTOB C MPUBJICUCHUEM
COOTBETCTBYIOIIEr0 MaTEMAaTUYECKOr0 arapara

Pe3yabTaThl 00yueHHs, XapaKTepU3ywiue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHIIMH

OI1K-2 3HATh (PU3HKY B MpEJeax MporpaMmbl CpEAHEHN IIKOJIbI,
TEXHUYECKYI0 TEPMOJMHAMUKY, 3aKOHBI TEYEHUS Ta30B U
KUIAKOCTEH B KaHalaX, PU3NKO-XMMUYECKHUE CBOMCTBA
TOpPIOYHMX I'a30B

YMCTh ITPOBCCTU IKCIICPUMCHTAJILHOC UCCIICAOBAHUC,
IIPOAHAIIN3UPOBATH ITOJTYYCHHBIC PE3YyJIbTATHI, COOTHCCTU
HNX C OCHOBHBIMH 3aKOHaMM €CTCCTBO3HAHU

BJIAJIETH METOJAMU MAaTEMATUYECKOTO aHAJIN3a U
MOJICTTUPOBAHUS, TEOPETUUECKUX U AIKCIIEPUMEHTATIbHBIX
HCCIIe0OBaHNMN

[1K-4 3HaTh METOAUKY IIPOBEICHUSA DKCIIEPUMEHTOB C
IIPUBJIEYEHUEM COOTBETCTBYIOIIETO MATEMATUYECKOTO
anmnapara




YMETh MPOBOJAUTH IKCIIEPUMEHT MO 3aIaHHOM METOJIUKE U
00pabOTKy MOJYYEHHBIX PE3YJIbTATOB

BJIa/IE€Th METOUKOMN MPOBEACHUS SKCIIEPUMEHTOB,
OCHOBaMH 0OpaOOTKHU M aHaJIN3a MOJYyYEHHBIX PE3yIbTaTOB
C IIPHUBJICYEHUEM COOTBETCTBYIOIIETO MAaTEMATUYECKOTO
anmapara

4. OB BEM JIUCIUMILJINHBI
O6miass  TPYIOEMKOCTh  JAUCHUILIMHBI ~ «CHUCTeMBl  Ta30CHA0KESHUS»
COCTaBJIAET b 3.e.
Pacnpenenenne Tpy10eMKOCTH TUCITUIUTMHBI IO BUAAM 3aHATHN
o4yHas popma 00yueHHsI

. Bcero | CemecTpsl

Bunpl yue6HOM paboThI YACOB 3
AyAHuTOpPHBIE 3aHATHS (BCEro) 60 60
B Tom uncre:
Jlexnun 24 24
[Tpaktrueckue 3ansatus (I13) 36 36
CamocrosiTeibHas padboTa 120 120
Buibl mpoMexyTOYHOM aTTecTaluu - 3a4eT C + +
OIICHKOM
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.ejl. 3) 3)

3a04Hast popma 00y4eHUs

Bcero | CemecTpsl

Bunbl yue6HOM paboThI YACOB 9
AyauTOpHBbIE 3aHSITHS (BCEr0) 20 20
B Tom uncre:

Jlextmm 10 10
[Tpaktrueckue 3anstus (I13) 10 10
CamocTosiTesibHasi padoTa 156 156
KourpoJuabHasi padora + +
Yacel Ha KOHTPOJIb 4 4
Buapl npoMeKyTOYHOM aTTECTALMU - 3a4ET C + +
OIICHKOM

OO6m1ast TPy 10€MKOCTb:

aKaJEMHUYECKUE YaChl 180 180
3a4.e. 5 5

5. COAEP/ KAHUE JUCHUIIVIMHBI (MOAYJISA)
5.1 Copaep:xkanue pa3aesioB JAUCHUIVIMHBI M paclpelejieHHe
TPYA0EMKOCTH 110 BUAAM 3aHATHI




ouyHasi popma o0yueHust
HaunmeHoBaHue TeMBI Copnepxanue paszena Jlexn Tpax CPC Beero,
3aH. Jac
Toprouwne raser. JJoObraa u OCHOBHBIC CBOWCTBA U COCTaB ra3000pa3HoOTo
TpaHCHOPT NPUPOHOTO ra3a.| Torumsa. [IpupoxHsie ra3sl. MIcKkyccTBeHHbIE Ta3bl
Jo6b1ua u 06paboTka T"a3oBbIe MecTOpokaeHUs. [lo0bua ra3a. ['a3sl
MIPUPOAHOTO Ta3a KOHJICHCATHBIX MecToposkaeHuit. Coop rasza Ha
HedTAHBIX mpoMbIciax. [TomydeHne CxKmKEeHHBIX 2 ) 15 17
yriaeBoropooB. O6paboTka IPUPOIHOTO rasa.
OuncTka ra3a ot nputd. OXIaxIeHHue raza u
yIIaBJIMBaHHE CMOJIBL. YIIaBIHBaHNEC aMMHUAKa
6en3omma. OUnCTKa OT CEPHUCTHIX M [IHAHUCTBIX
COCIMHCHUH. YIIaBnuBaHue Ha)TaIHA.
TpaHncnopTHpoBKa 1 CxeMBl # ycTpoiicTBO razonpoBooB. [loa3emHbie
XpaHeHue rasa. ['opoackue xpanwiuima. I'azroasaepsl. [IpoektupoBanue u
CHCTEMBI ra30CHA0KEHUS 9KCIUTyaTalus ra3roypaepoB. Kinaccudukarms
Ta30IPOBOIOB. Y CIIOBUS IIPUCOCUHEHHS 4 6 15 25
notpedureneit. ['opocKue CHCTEMbI Ta30CHA0KCHUS.
TpyOs1, apMaTypa 1 000pyIOBaHHE I'a30IPOBOIOB.
YeTpoicTBO HapyKHBIX ra30MPOBOJIOB. 3alIUTa
Ta30IPOBOIOB OT KOPPO3HH.
3 I'mppaBnuyaeckuit pacaer Ompenenenne NoTeps JaBICHUS B Fa30IIPOBOAAX.
ra3oBbIx ceTeil. Perynstopsl OCHOBHBIE XapaKTEPUCTHKH I'a30BBIX CETEH.
JIaBJICHUS ITocTanoBka 3agauu pacuera. Pacuetnas cxema
OTJa4M ra3a u3 ceTu. Pacyer KoIbLEeBbIX ceTeil.
4 6 15

PerynmupoBanue naBnenus raza. Kinaccudukanms

PETYIITOPOB JaBIeHUS. PerymupoBodyHbie

XapaKTePUCTHKHU POCCEIBHBIX OpraHoB. PerymnsTopsr

nasneHus. Pacuer mpomyckHoi criocoOHOCTH

PETYISATOPOB JABICHUS

4 |T'a3operynsiTOpHbIC CTAHIIUH. Pa3mMerieHne ra3operyasTOpHBIX TyHKTOB H
YCTaHOBOK. ['a30peryssTopHbIe TyHKTEL.

lMunpasnuueckuii pexum
ra3oBbIX ceTel I'azopacnpenenurensHele cranuuy. Ilogorpes rasa Ha
I'PC. Omnpenenenune pacueTHBIX MEPenaoB JaBICHUS 2 6 15
rasa B CETH IPH HETIOCPEICTBEHHOM IPHUCOETMHEHUE
norpeduTeneil. [ mapapImdecKuil pexkuM CeTH
HH3KOTO JaBJICHNS. AKKYMYJIHPYIOIast eMKOCTh
MAaruCTPaIbHOTO Ia30IpPOBOAA.
5 | IIpomblIeHHbIE CHCTEMBI VY CTpoiCTBO NPOMBIIUIEHHBIX CUCTEM
ra3oCcHa0XeHUsL. razocHabxeHus. 1x kiaccugukars.
DKcIulyaTalys CUCTEM OpnHOCTyTEeHYaThIe TPOMBIIUICHHBIE CHCTEMBI.
ra3ocHa0XeHusI. VcnipiTanue ra30npoBOJIOB U IPHEM HX B
sKcIuTyaTanuto. [IprcoeanHenne ra3omnpoBoIoB K 2 - 15
JIEHCTBYIOLINM ra30BbIM ceTaM. [IpoayBka
ra3o1poBoioB. OOCIy)KHBaHHE  PEMOHT
Ta30IPOBOIOB. DKCILTyaTaIHs Ta30PETryIIITOPHBIX
ITYHKTOB.
6 OCHOBHBIE CaolicTBa MHAMBULYaNbHBIX YTIEBOAOPO/IOB,
(bPI3PIKO-Xl/IMI/I‘leCKPI€ BXOJAIIMX B COCTAaB C)KMKCHHBIX I'a30B. CMecH ra3os
CBOICTBA CIKIKEHHBIX n KuaKocTeil. Pacuer cocraBa aByxdasHoit cmecn
YTJICBOAOPOIHBIX TA30B. yrieBogopozos. Obmiee mooKeHune.
T'a3oHamomHAUTENBHBIE 1 TpaHCIOPTHPOBKA CKIDKEHHOTO Ta3a. 4 6 15
pa3IaToOYHbIE CTAHIINML. lNazoHamoIHUTENBHEIE U PAa3AaTOYHbIE CTAHIIUH.
Y CTaHOBKHU CIKMKECHHBIX yCTaHOBKI/I, HUCIOJIb3YEMBIC I FaSOCHaG)KeHI/Iﬂ
YIJI€BOIOPOJHBIX Ta30B y 3aHUIA. Y CTAHOBKH JUIs TOJYYSHHUSI CMECH [TAPOB
HoTpeOHTEICH. COKVDKEHHBIX Ta30B C BO3LYXOM.
7 Teopernueckue 0OCHOBEI Pacuer npoxykToB cropanus. OnpenencHue
cxuranus rasa. ['azoBere TeMneparypsl cropaiusi. CKOPOCTh XMMHYECKUX
TOPENKH peakuuii. Kunerunka nenneix peakuuit. TeroBoe
caMoBOCIUIaMeHeHHe. | paHuIIb! BOCTIIAMEHEHHS
ra30BO3/YIIHBIX CMeCEil B 3aBUCHMOCTHU OT
6 15

KOHIIEHTpAl1 B HUX roproyero. Hopmansnoe
pacnpoctpanenue miaMeHu. Ctabunnzanus miaMeHH. 4
Hubdysnonnoe mams. Knaccuukarys ra3oBeix
ropeJiok. I'opeky moHOro IpeBapUTeILHOIO
CMEIIeHHUS ra3a ¢ Bo3ayxoM. ['openkn
HpEeIBAPUTEIHHOTO CMELICHHS Ia3a C JacThI0
BO3]yXa, HeoOXoquMoro it cMmerreHus. ['openku ¢
HE3aBEPIICHHbIM IIPEIBAPUTEIILHBIM CMELIICHUEM




rasa c Bo3ayxoMm. I'openku 6e3 mpeiBapUTEILHOTO
CMEIIEHHUS Ta3a C BO3TYXOM.
8 Pacuer armochepHBIX Pacuer ronosku ropeiku. Pacyer axeKnnoHHOTO
ropesoK cMmecutens ropenky. KoHCTpyKkTuBHBIM pacder 2 6 15 23
ropesiki. Pacuer napamerpoB paboTHI TOPENKH.
Hroro| 24 36 120 180
3a04Has opma 00ydyeHuUus
Ne HaunmeHoBaHue TeMbl CopnepxaHue paszena Jlexny Tpax CPC Beero,
/11 3aH. yac
1 | Toprouwme rasel. JJoOsrua u OCHOBHBIE CBOMCTBA U COCTaB ra3000pa3HoOro
TPaHCHOPT MPUPOJHOTO raza.| Tormsa. [Ipupoansie rasel. MickyccTBEHHbIE Ta3bl
Jo6b1ua u 06paboTka I"azoBbie MecToposkaenus. JloOrrdya raza. I"'a3sl
MIPUPOAHOTO Ta3a. KOHJICHCATHBIX MecToposkaeHuil. Coop raza Ha
TpancriopTupoBka u HedTAHBIX mpoMsbIciax. [TomydyeHne cxkKnKeHHBIX
XpaHeHue rasa. ['opozackue yrieBogoponos. O6paboTKka IPHPOIHOTO ra3a.
CHCTEMBI ra30CHA0KEHHS Ouncrka raza ot nsuti. OxJaxaeHue raza u
yJIaBJIMBaHHE CMOJIBI. YIIaBIMBaHNE aMMHUaKa
6eH30ma. OUNCTKA OT CEPHHUCTHIX U IUAHUCTBIX 2 30 34
coenuHeHHH. YnaBnuBaHue HadranmuHa. CXeMbl 1
yCTpoicTBO razonpoBooB. [log3eMHbIe XpaHUIHIIA.
T"asronbaepsl. [IpoekTupoBanue U SKCIUTyaTalus
rasronpaepoB. Kitaccudukamus ra3ornpoBoioB.
VYcnoBus npucoenuHeHns norpedureneii. 'oponckue
cucTeMBl ra3ocHadxeHus1. TpyObl, apmMaTypa U
00opy0BaHNE ra30poBOJOB. ¥ CTPOICTBO
Hapy)XHBIX Ta30IPOBOJIOB. 3alliTa ra30IPOBOIOB OT
KOppPO3HH.
2 I'mppaBnuaeckuii pacaer Omnpenenenne NoTeps JABICHNS B Fa30IPOBOAAX.
ra3oBbIX ceTeil. Perymsatops OCHOBHBIE XapaKTEPHUCTUKH I'a30BbIX CETEH.
JIaBJICHUS IMocranoBka 3amaun pacuera. Pacuernas cxema
OTJIa4y ra3a u3 ceTu. Pacyer KoIbLeBbIX ceTeil.
PerynupoBanue nasnenus rasa. Kimaccudukanus 2 30 34
PETYIATOPOB AaBICHUS. PerymupoBodnbie
XapaKTePHCTHKHU JPOCCENBHBIX OPraHoOB. PerymsaTopsr
nmaBneHns. Pacder mpomyckHoO# criocoOHOCTH
PETYISTOPOB TaBICHUS
3 |Ta3operymnsaTopHble cTaHIHN. Pa3mereHne ra3operyisaTopHbIX MyHKTOB U
I'mapaBnuueckuii pexum YCTaHOBOK. ['a30peryssTopHbIe TyHKTHIL.
ra30BbIX CETEH. INazopacnpenenurensuble cranmuy. [logorpes raza Ha
IIpompbinennsie cucremsl | ['PC. Onpenenenne pacyeTHHIX MepenaaoB aBICHUSL
ra3oCHa0KEHNS. ras3a B CETH IIPU HETIOCPEACTBEHHOM IIPHCOSINHEHNE
DKCIUTyaTanus CUCTEM notrpeduTeneil. [ mapapImdecKuil pexkuM CeTH
ra3ocHa0)KeHNSI. HH3KOTO JABJIEHNS. AKKYMYJIHPYIOIas eMKOCTh
MarvcTpajbHOI0 ra30MpoBoia. Y CTPONUCTBO 2 2 30 34
TIPOMBIIUIEHHBIX CHCTEM razocHabkeHus. 1x
KIacCH(UKAITHsL. OpHoCTyNeHYaThle IPOMBIIITICHHBIE
cuctemsbl. cnibiTanue ra3ornpoBoaOB U MPUEM HUX B
9KcIUTyaTanuio. [IprcoenHeHne ra3onpoBoIoB K
JEUCTBYIOMNM ra30BbIM ceTsM. [IpogyBka
razonpoBonoB. OOCTyKHBaHHE X PEMOHT
Ta30IPOBOAOB. DKCILTyaTAIHs Ta30PETryISITOPHBIX
ITyHKTOB.
OCHOBHBIE CaolicTBa MHIMBUYaNBHBIX YTIEBOAOPOIOB,
(bPI3PIKO-Xl/IMI/I‘leCKPI6 BXOJAIIMX B COCTAaB C)KMKCHHBIX I'a30B. CmMecH ra3on
CBOIfCTBA CIKIKEHHBIX n KuaKocTeil. Pacuer cocraBa aByxdasHoil cmecn
YTJICBOAOPOIHBIX TA30B. yrieBogopozos. Obmiee mooxKxeHune.
T'a3oHamomHuUTENBEHBIE U TpaHCIOPTHPOBKA CKIDKEHHOTO Ta3a. 2 2 35 39
pa3IaToOYHbIE CTAHIINML. lNazoHamoIHUTENbHBIE U PA3aTOYHBIE CTAHIIUH.
Y CTaHOBKH CXKMKEHHBIX Y CTaHOBKH, UCTIONB3YEMBIE IS Ta30CHA0KEHUS
YIJICBOIOPOAHBIX Ta30B Y 3aHUH. Y CTAHOBKH JUIs TOJYUSHHUST CMECH apoB
MOTpeOUTENEH. COKIDKEHHBIX Ta30B C BO3IYXOM.
Teopernueckue OCHOBEI Pacuer npoxykToB cropanus. OnpeneneHue
cxuranus raza. ['azoBere TeMneparypsl cropaiusi. CKOPOCTh XMMHYECKUX
ropenku. Pacuer peaxuuil. Kuneruka nenssix peaxkuuii. Ternosoe
aTMOC(EPHBIX TOPEIIOK caMoBOCIUIaMeHeHHe. ['paHuIb! BOCTIIAMEHEHHS 2 2 31 35
ra30BO3/YIIHBIX CMeCeil B 3aBUCHMOCTHU OT
KOHIIEHTpaLUK B HUX roprodero. HopmansHoe

pacnpoctpanenue miaMeHu. Ctabunnzanus miaMeHH.
Jubdysnonnoe miams. Knaccuduxarys ra3oBbix




ropenok. I'opesky monHoro mpeiBapuTeIbHOIO
CMeEIIeHHs ra3a ¢ Bo3ayxoM. ['openkn
MpeBAPUTENBHOTO CMEMIEHHS Ia3a C JaCThIo
BO3JyXa, HE0OXOUMOT0 ISl cMerIeHus. ['openku ¢
HE3aBePIICHHBIM NPeIBAPUTEIHHEIM CMEIIEHHEM
rasa c Bo3ayxoM. ['openku 6e3 mpexBapuTeIbHOTO
CMeEIIEeHUs ra3a ¢ Bo3ayxoM. Pacuer ronoBku
ropenKky. Pacuer 3»KeKIHOHHOTO CMECHTES TOPEJIKH.
KoncrpykTuBHBIH pacyer ropenku. Pacuer
napaMeTpoB pabOThI TOPEJIKH.

Hroro 10 10 156 176

5.2 IlepeyeHnb 1adopaTOpHBIX padoT
He npenycMoTpeHo y4eOHbIM MIIaHOM

6. NIPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBUM ¢ y4eOHBIM IUIAHOM OCBOCHHME JUCLUIUIMHBI HE
IpeyCMaTPUBAET BBIOJIHEHUE KypPCOBOM pabOTHI.

B coorBercTBUM ¢  y4eOHbIM IIJJaHOM  OCBOEHHE  JUCIMILIMHBI
IpeyCMaTPUBAET BBIOJIHEHNE KOHTPOJIBHON paboThl B 9 ceMecTpe i 3a04HOU
dbopmbI 0O0yUEeHUSI.

[IpumepHass  TemaTMKa  KOHTPOJbHOM  pabotel:  «l'a3ocHabOxeHue
HACEJICHHOT'O MYHKTAa.

3ajauu, pemaeMble IPH BHIMOTHEHUN KOHTPOJIBHON paboThI:

* ONpeneNsaTh HEOOXOOUMBIM 00bEM Tra3omoTpedseHuss Al KOHKPETHBIX
noTpeouTeNeH;

* pacCUUTHIBATh TYIHUKOBBIE CUCTEMBI T'a30CHA0KEHUS.

7. OUEHOYHBIE MATEPUAJIBI J1S1 MTPOBEJIEHUS
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JANCIHHUIIJINHE

7.1. Onucanue moka3zaresieii 1 KpuTepueB OLEHUBAHUS KOMIETEHM
Ha pPa3IMYHBIX dTanax ux GopMupoBaHHs, ONMUCAHHUE IIKAJ OLlCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIf

Pesynbrartel TEKyIIEro KOHTPOJIA 3HAHWUM U MEKCECCUOHHOW aTTECTALMU
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:

«aTTEeCTOBaH»;

«HE aTTECTOBAHY.

Pe3yabTaThl 00y4eHus,

Komme- XapakTepusylomme Kpurtepuu
Temmust e q)f: v pI:)B ayHH';lc“ OHEHI/IB?II)HHH ATTecTOBaH He arrecroBan
KOMIICTCHIIUH
OIIK-2 3HaTh (U3HKY B AxTHBHas paboTa Ha Brmmonnenue pador B|  Hesbinonnenne

npezenax IporpaMMbl  |IIPAKTHYECKHUX 3aHATHSAX, CpOK, paboT B CpoOK,
CpelHeH LIKOJBbL, OTBETBI HA TEOPETUYECKHE IIPEyCMOTPEHHBIN B [IPElyCMOTPEHHBIHI B
TEXHUYECKYIO BOIIPOCHI, BBITTOJIHEHUE paboueii mporpamme | pabodeit mporpamMme
TEPMOJNHAMUKY, KOHTPOJIbHOM PabOTEI

3aKOHbI TEUCHHUS Ta30B
U JKUAKOCTEN B
KaHaJax,
(PU3UKO-XUMUYECKHUE
CBOMCTBA FOPIOYUX
ra3oB




YMETH MPOBECTU

Ppe3yJIbTaThl, COOTHECTH
UX C OCHOBHBIMH

Pemenne CTaHAapTHBIX

Brimonmaenue padboT B

Hesrimonaenne

JKCIEPUMEHTAILHOE  |PAKTHYECKUX 3a/1a4, CpOK, paboT B CPOK,
HCCIIeIOBaHUE, BBITIIOJTHEHHE KOHTPOJIBHOM NE/TyCMOTPEHHBI B |1Tpe/ycMOTpEHHBII B
TIPOAHAIM3HPOBATH a00THI . .

p p p paboueii mporpamme [paboueii mporpamme
HOJTy4CHHBIS

3aKOHAMHM
€CTEeCTBO3HAHUS
BIIAJICTh METOAAMH TexXHUKO-9KOHOMUYECKAs Brimonaenue padot B |HeBsimonHeHue
MaTeMaTH4YeCKOro ONTUMM3AIIMS IPU pacyeTe CpOK, paGoT B CpOK,
aHannsa n Ta30BbIX CCTEU IpeTyCMOTPEHHBIA B |IpeLyCcMOTpEHHBII B
MOZACITHPOBAHMIA, paboueii mporpamme [padoueii mporpamme
TEOPETUYECKUX U
JKCIICPUMCHTAIBHBIX
HCCJIeTIOBaHUM

I1K-4 3HaTh METOUKY AxTuBHas pabota Ha Brmonaenne pador B |HeBrmonHeHne
MIPOBEICHUS MPAKTUYCCKUX 3aHATUSAX, CpOK, paboT B CPOK,
SKCIIEPUMEHTOB C OTBETHI HA TEOPETHICCKHE TIPE/yCMOTPEHHBIH B |PelycMOTpEHHBIi B
MIPUBJICYCHIEM BOTIPOCHI, BHIITOJTHCHHE aBoueii Ihorpamme | baGoueii morpamme
COOTBETCTBYIOIIECTO KOHTPOJIBHOM paboTHI p porp P porp
MaTeMaTH4YeCKOro
amnmapara

YMETh IPOBOIHTH
SKCIIEPUMEHT TI0
3aJaHHOM METOIUKE U

Pemenne CTaHAapTHBIX
MNPAaKTUYCCKUX 3a1a4,
BBITNIOJTHCHUC KOHTpOJ’ILHOﬁ

Brinmonnenue paboT B
CpPOK,
IPeyCMOTPEHHBIN B

Hesrinonnenue
paboT B CpoK,
IIPEelyCMOTPEHHBIN B

OCHOBaMH 00PabOTKHU U
aHAJIN3a TIOJYYCHHBIX
PE3yJbTaToB C
NpHUBJICYCHHEM
COOTBETCTBYIOLETO
MaTeMaTHYeCcKOro
anmnapara

MPEyCMOTPEHHBIN B
paboueii mporpamme

00paboTKy padoThI . .

pa60‘leH IporpamMme paﬁoqu/I IporpamMme
TMOJTYYCHHBIX
PE3yJIbTaTOB
BIAJETh METOAUKOM TexHuKOo-3KOHOMUYECKas Brimosaenne pa60T B |HeBpmonnenune
IMPpOBEACHUA ONTUMMU3aIUA IPU PACUETE CpOK, pa6OT B CpOK,
OKCIICPUMEHTOB, ra3oBBIX CETEH

MPEAyCMOTPEHHBIH B
paboueit mporpamme

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU

Pe3ynbTarhl MpOMeXyTOYHOTO KOHTPOJISl 3HAHHUM OLIEHWBAIOTCA B 8 cemecTpe
Uist ouHOM (popmbl 00yueHusi, 9 cemectpe sl 3a04HOM (HOpMBI OOy4YEHHS IO
4eThIpex0auIbHON CUCTEME:

«OTJINYHOY;

«XOpOILOY;

«YZOBJIETBOPUTEIBHOY;

«HEYJOBJIIETBOPUTEIBHOY.

Pe3yabTaThl 00y4eHusi,
XapaKTepHu3ylolue
c¢()OpMHPOBAHHOCTH
KOMIETeHI[HH

Kommne-
TeHIUS

Kpurepuu

Yaosa.
OLICHUBAHUSA

OT1u4HO Xopouio Heynog.

OIIK-2 B Tecre
menee 70%
MPaBUILHBIX

OTBCTOB

Brmonnenue
Tecta Ha 70-
80%

Brimonnenne
Tecta Ha 80-
90%

Brimonnenne
tecta Ha 90-
100%

3HaTh (PH3UKY B Tecr
npenenax
MPOrpaMMBbI CpeHEeH
IIKOJIBL,
TEXHUYECKYIO
TEPMOJIMHAMUKY,
3aKOHBI TCUCHHS
ra30B 1 KHUIKOCTEH B

KaHaJax,




(hU3UKO-XUMHYECCKHE
CBOMCTBA rOPIOYUX
rasoB
YMETH MPOBECTH Pemenue 3anaun IIponemonctp | Ilpogemonctp | 3amauu He
SKCIIEPUMEHTAIBHOE |CTaHAaPTHBIX pelIeHs! B HpOBaH WPOBaH BEPHBII | pemIeHbI
HCCCIOBaHUE, MIPAKTHIECKUX ITOJTHOM BEPHBIHM X0 | X0[ pemeHus B
MIPOaHAIM3HPOBATh  [3amad o0peMe U |pemieHus BceX,| OOIBIIMHCTBE
TIOTTyICHHBIC MONyYCHBI  |HO HE MOTyYeH 3a1a4
pe3yIbTaTHI, BEpHEIC BEPHBIA OTBET
COOTHECTH HX C OTBETHI BO BCexX
OCHOBHBIMU 3amavyax
3aKOHAMH
€CTEeCTBO3HAHUS
BIIQJIETh MeToAaMu  |Pemienue 3anauun IIponemonctp | Ilpogemonctp | 3amauu He
MaTeMaTHUYeCKOTO  |CTaHJapTHBIX peuieHsl B HUPOBaH MPOBaH BEPHBIN | pellIeHBI
aHajau3a u MPaKTUYECKUX MTOJTHOM BEpHBIN X0/ | XOJ pelieHus B
MOJIETTUPOBAHUS, 3a7a4 o0beMe U |pelicHus BceX,| OOJIBIIMHCTBE
TEOPETUYECKUX U MOJIYYEHBl  |HO HE MOJY4YeH 3a7a4
SKCIEPUMEHTAIBHBIX BEPHEIC BEPHBIA OTBET
HCCaeIOBaHUI OTBETHI BO BCeX
3amauax
T1IK-4 3HaTh METOJIUKY Tect Brmomnnenune | Beimonnenue | BrimoiHeHue B tecte
MIPOBEJICHUS tecta Ha 90- | Tecta Ha 80- Tecta Ha 70- meHee 70%
SKCIIEPUMEHTOB C 100% 90% 80% TIPaBUIBHBIX
MIPUBJICYCHIEM OTBETOB
COOTBETCTBYIOIIETO
MaTeMaTH4YeCKOro
amnmapara
YMETb MPOBOAUTH Pemenue 3amaun IIponemonctp | IIpogemonctp | 3amauu HE
AKCIIEPUMEHT TIO CTaHAapPTHBIX pelieHsl B WUpOBaH VPOBaH BEPHBIN | peIIeHBI
3a2/IaHHOM METO/IUKE |MPaKTHYECKUX ITOJTHOM BEPHBIN X0/ | XOJ pelieHus B
1 00paboTKy 3a1a4 obbeMe U |pelieHus BceX,| OONBIIMHCTBE
MOJTyYE€HHBIX MOJTyYeHBbl |HO HE MOJyYeH 3a7a4
pe3yIbTaToOB BEPHEIC BEPHEBI OTBET
OTBETHI BO BCeEX
3aJauax
BJaJIETh METOAUKON |PermeHue Bagaun IIponemonctp | IIponemonctp | 3angauu He
TIPOBEICHUS CTaHIAPTHBIX pelIeHEI B HpOBaH HPOBaH BEPHEII |  pemIeHbI
JKCIIEPUMEHTOB, MIPAKTHICCKIX ITOJTHOM BEPHBIA X0J | X0J pelieHus B
OCHOBaMU 3a1a4 o0peMe U |pemnieHus BeeX,| OOJBITMHCTBE
00paboTku U MONYYCHBI  |HO HE MONTy4eH 3a1a4
aHanu3a BEPHBIE BEPHBII OTBET
MOJTy4E€HHBIX OTBETHI BO BCEX
PE3YNBTATOB C 3a7a4ax
MIPUBJICICHUEM
COOTBETCTBYIOIIETO
MaTeMaTH4eCcKoro
ammapara
7.2 IlpumepHblli mepevYeHb OLEHOYHBIX CpeAcTB (THIOBBIE

KOHTPOJIbHbIE 33JaHUSl MJIM MHbIE MATepPHaJIbl, HEOOXOAUMBbIE /ISl OLEHKHU
3HAHWH, YMEHHUI1, HABBIKOB U (MJIH) ONbITA AeSITEJIbHOCTH)
7.2.1 llpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTUPOBAHUIO
1. HazHauenue perynstopa 1aBieHUs ra3a:
a) MepeKPHIBATh MOAady ra3a moTpeOonTeIto
0) CHH2KATh M MOJIEPKUBATH 32/IaHHOE JaBJICHHE ra3a
B) OCYIIIECTBJISATH BBIOPOC Ta3a B aTMochepy
I') IOBBIIIATH U MOAIEPAKUBATH 3a/IaHHOE JaBJICHHUE ra3a
2. [omnonHuTenbHbIE YCTpOHCTBAa (MWJIOT) I HACTPOMKH 3aJaHHOTO



JABJICHUS T'a3a UMEIOT PETYJISATOPbI TUIA
a) PJ1
0) PAYK
B) P/IBK
r) PZICK
n) PIL
e) P/IHK
3. Jlna onpeneneHus NponyCcKHOM CIOCOOHOCTH MPHU MOA00PE PEryIssTOPOB
tuna P/IYK u P/IBK HeoOX0o1uMbl HCXOIHBIE TaHHBIE:
a) HM31Ias TEIIOTa CrOpaHus ra3a, Mpeaeibl BOCIIaMEHEHUS
0) CKOpOCTh raza, TeMIepaTypa, BBIXOJHOE JTaBICHUE raza
B) IUIOIIAJb CeAJIa KJIallaHa, pacxo] rasa, JaBjeHue raza (BXogaHoe),
IUIOTHOCTH rasa.
I') BA3KOCTb ra3a, BbICIIAS TEIJIOTAa CTOPaHMs raza
4. PerysnsTopsl IPSIMOTO U HENPSIMOTO IEUCTBUS OTINYAOTCS
a) MaTepuasIoM U3TOTOBJICHUS
0) KOHCTpYKITHEH cejyia
B) AOIOJHUTEIBHBIM YCTPOMCTBOM
I') YCIOBUSIMU 3KCILTyaTalluu
5. Ha3HaueHne npeaoxpaHuTeNIbHO-3aII0PHOTO KilarnaHa
a) ImepekpbIBaTh IMOAAYy Tra3a IOTpPpeOMTeJ 0 MNpPH aBAPUIHOM
NOBBIIIEHUM WM MOHUKEHUH JaBJIEHUS 10CJIe peryasitopa
0) mepekprIBaTh I'a3 IPU HOMUHAJIBLHOM JIABJIICHUH NE€PE TOPESIKON y
NOTpeOuTENS
B) OCYUIECTBJISITh PETYJIMPOBAaHUE JaBJIEHUS ra3a
I) MEepeKpblBaTh MOJady raza NpH aBapUlHOM TMOBBILIEHUU WU
NOHW>KEHUH JIaBJICHUS [I€PE]] PErYyIATOPOM
6. [Inst npuBeneHust oo6beMa rasa, moy4eHHOro 10 CYETUHKY, K HOpMaJIbHbIM
YCIOBUSIM HEOOXOAUMO YUYUTHIBATD
a) mepernaJi AaBJIeHus, pacXo/] rasa, JaBJeHUE ra3a
0) CKOpOCTh rasza, M30OBITOYHOE JaBIICHHE rasza, TEeMIepaTypy raza B
pabounx yCIOBHSIX
B) a0COJIIOTHOEe JaBJIeHHMe M TeMIeparypy rasa, a0COJIOTHYIO
TeMIlepaTypy H JaBJjieHHe NPH HOPMAJIbHBIX YCJIOBHUSAX
I') BSI3KOCTh U MAacCOBBIN pacxoj rasa
7. CBsi3b MEXAY Ta3oNpoOBOJaMU Pa3IMUHBIX AaBJIEHUN, HO He Oosee 1,2
MIIa, oCyLIECTBISAIOT YCTAaHOBKU
a) razopacnpenenurenbubie craniuu (I'PC)
0) rasoperyasitopubie nyHkTbl (I'PII), razoperyjsitTopHbie IMyHKTBI
mwkapuoro tuna (IIPII), razoperyasitopusie ycranosku (I'PY)
B) TOJIOBHBIE razoperysstopHsie myHKThI (I'TPI)
T') IpOCCEIIbHBIE YCTPOICTBA
8. Tlopsmox ycranoBku o6opymgoBanus B cxeme [PII, HIPII, T'PY
CHENYIOIINI
a) perynarop JaBie€HUsA ras3a, (QWIbTP, MPeroXpaHUTEIbHO-COPOCHOM



KJIaIlaH, IpeI0XPaHuTEIbHO-3aIOPHBIN KIanaH
0) ¢uabTpP, NPEIOXPAHUTEJBHO-3AMOPHBIA KJIANIAH, PeEryJsiTop
JAaBJIeHNs ra3a, NpeJoXPAHUTEIbLHO-COPOCHO KiIanaH
B) MpPEAOXPAHUTENIbHO-3aMOPHBIA KianaH, MpeloXpaHuTeIbHO-COPOCHOM
KJIaIlaH, PeryJsiTop JAaBJICHUs ra3a, QuibTp
I') PEryJsiTOp JaBJICHUS, PEIOXPAHUTEIHLHO-COPOCHOM KilanaH, QuibTp,
MPEIOXPAHUTENLHO-3AMIOPHBIN KIIallaH
9. Pabora I'PII Ha Gaiinace (06BoiHOM TpyOOTPOBO/IE) pa3periaeTcs
a) nmpu noakrodeHnu K I'PI1 morpeduTens
0) mpu MPOBEICHUH TEXOCMOTPa U MPOPHIAKTHUECKUX PEMOHTHBIX paboT
B) IPHM NIPOBEJACHUH KANTUTAJIbHOI0 PEMOHTA
') Opy HEJAOMYCTUMOM MOHMKEeHUU AaBnenus nepen ['PIT
10. Ceresoii I'PII ¢ pacxomom rasa e menee 1000 mM3/4 pasmemaercs
a) MoJ1 OTHOM KpBbIIIeH ¢ ToTpeduTeaem
0) B OTA€JbHO CTOSIIIEM 3JAHUH
B) MOHTUPYETCS Ha CT€HE Yy NOTPEOUTENS
I') Ha KpbILIE 31aHUs C TOTPeOUTENEM BHYTPH 3/1aHUS
7.2.2 IlpuMepHbIii NepeyeHb 3aJaHU 1)1 pellleHus] CTAHAAPTHBIX 32/1a4
3amaua 1. OnpenenuTs HEOOXOAUMBIN MOAOTPEB ra3a AJs MPeIoTBPALLICHUS
ruipaTooOpa3oBaHUsl W PacCUUTaTh TEIJIOOOMEHHHUK IpPH CIEIYIOMIHUX JaHHBIX:

V =20000m°/4, p,, =4 MIla, p_, =05 MIla.

KOH

3agaua 2. Onpeaenuth akKKyMyJIUPYIOIIYI0 €MKOCTh MOCJIEIHETO0 y4acTKa
maructpaibHoro razomnposoaa | =150 kM. [To razonpoBoay momaeTcs MPUPOTHBINA
ra3. Dx86=720x10 mM. MakcumaibHO AOMyCTHUMas aOCOJIOTHOE JaBJICHUE B
razonpoBoae 5,5 MIla, MUHUMaJIBHO JOIyCTHMOE aOCOJIOTHOE JaBJICHHE Ta3a
nepen ropoaom 1,3 MIla. [IpomyckHast crmocoOHOCTB Ta30MpPOBOIa, IPUBEICHHAS K

3
HOpMaJIbHBIM yciioBusaM, V =11 MiH. M°/cyTKH .

3amaya 3. OnpenenuTs ONTUMAIBHBIM PaglyC U ONTHUMAIbHYIO HarpysKy
['PIT ucxons u3 cinenyromux gaHHbIX: ctouMocTh P ognoro I'PII paBna 3,3 mulH.
pyOseli, pacueTHBIN Tepernaj MaBJICHUS IS PACIpPECTUTEIBHON CETH HU3KOTO
nasienus Ap=1000 Ila, mnotHocTh Hacenenuss M=300 wuyen/ra, yAeIbHBIH

yacoBoul pacxoa Ha 1 yen. e=0,1 M3/ (q . qeﬂ.).

3amaua 4. IlpousBecTH TEXHUKO-DKOHOMHYECKHM PACYET TYIMHUKOBOIO
ra3onpoBo/jia, OKa3aHHOI'O Ha pUCYHKe. PacueTHbIN nepenaj MpUHATh PaBHbIM
550 ITa.



V=570 m'/a V=65 m’/u V=65 m’/u
=100 m T 1=100 m T 1,=150 m T

] 2 3 4
V,=700 m'/u V,=130 m'/a V.=65 M1

3agaya 5. Ompenenurts ymnpyrocrs [, .

xuakod u mapoBoil ¢da3. Ilpoman Haxomutcs B OaJIOHE TpPU TeMIlepaType
t=-25°C u t=+16°C.

ImporaHa MW IINIOTHOCTh P €ro

3amauya 6. Ilocne 3amonHeHus OauiOHa MPOMAHOM OOBEM SKHIKOWU (ha3bl
cocraBmin 90 % oOwvema Oamiona. Temmepatypa t=10°C . C mnossbllieHueM

TEeMIIepaTypbl 00bEM MAapOBOM MOAYLIKH OyIeT yMeHblIaTbca. Onpenenuts, nNpu
KaKoU Temneparype 0ajiioH NOJHOCTBIO OYyJIET 3aM0JHEH )KUIKOCThIO?

3agaua 7. B 0amton émkocteio V =501 mox maBiieHHEM Hacoca 3aIMBAOT

20 xr mnpomnana. Ilociae ycTaHOBIEHUS TEPMOJAMHAMUYECKOTO U TEILUIOBOTO
paBHOBecHsI TeMIlepaTypa mpomnaHa W OajuioHa cTaHoBUTCS paBHOM t=15°C .

Omnpenenuth JaBiIeHUE, KOTOPOE YCTAHOBHIIOCH B OaJJIOHE, KOJTMUYECTBO M O0BEM
YKUJIKOU U mapoBoy (as.

3agadya 8. bamioH ¢ MpPOMAaHOM YCTAHOBJIEH B IMOMEILIEHHH, B KOTOPOM
temmneparypa Bo3ayxa t=18°C . Bmectumocts Oamiona 50 a1 (d =300 mwm ,

h =826 mm). 3anonuaen Ha BeicoTy 600 MM. [Tapbl mporaHa MmocTymnarT K TOpeiKam

uThl. Harpy3ka mintsl paBHa 9,3 kBTt. OnpeaenuTs KOIM4eCTBO HCIAPSIOIIETroCs
IporaHa M ero remmneparypy B 0amione. KoagdumueHT Temnonepenayn oT Bo3ayxa

K ’KHJIKOMY TIPOTIaHy MPUHSTH paBHbEIM 9,3 BT/ (M2 -OC) :

3amasa 9. Ilpwpommeii ras ( A=0,62 ; p_ =475 Mlla; T, =194 K)

HEOOXOJMMO TPAHCIOPTHUPOBATH 1O YydacTky TrazompoBoda ( L=120 «w,
Dx6=1020x10 wmM, k=0,03 wMM) ¢ KOMMEpPYECKHMM  pPacxoaoM

35 maH. M®/CyTKH B M30TE€pMHUYECKOM PEXXUMeE NPH cpenHei Temmeparype +12 °C.

Kakoe naBienue cienyer 0KHIaTh B KOHIIE y4acTKa ra30MpoBO/ia, €CJIU JaBJICHUE B
ero Hauajie coctapisgeT 5,5 MIla?

3amaua 10. KommpeccopHasi ctaHius oOecneurMBaeT IMEpeKauyKky rasza Io
y4acTKy ra3onpoB0o/ia MOCTOSIHHOTO TMaMeTpa, pa3BUBasi IPU TOM CTETIEHb CHKAaTUs
1,56. Cuutas, 4TO [AaBiIeHHE Nieped KOMIPECCOPHOM CTaHIMEe U B KOHILE
paccMaTpUBaeMOro y4acTKa PaBHBI IPYT JIPYTY, OMPEIENINUTh, HA CKOJIBKO HY>KHO
YBEJIMYUTh CTENEHb CXKAaTUS rasza, 4roObl pacxoja mnepekadyku Bo3poc Ha 10 %.



JlaBneHre B KOHIIE Yy4yacTKa, CPEIOHIOID Temmeparypy U KO3(QQPHUIHEHT
C)KMMAaEMOCTH ra3a B CPAaBHUBAEMbIX BApUAHTAX CUUTATH OJMHAKOBBIM.

7.2.3 llpumepHbIii NepedeHb 3a1aHUi AJ1s1 pellieHUs1 NPUKJIATHBIX 327124

He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.4 TlpuMepHBbIii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy

1. CoctaB ra3000pa3HOTo TOIUIMBA.

2. IlpupoHble ra3sl (COCTaB, CBOMCTBA).

3. UckyccTBeHHBIE Ta3bl (COCTaB, CBOMCTBA, 00JIACTh TPUMEHEHUS ).

4. JloObI4a MpUPOAHOTO ra3a (ra30Bble MECTOPOKIACHHSI, yCTPOUCTBO IJIacTa,
YCTPOMCTBO CKBAXKUHBI).

5. TpeOoBaHUS K Ka4ECTBY ra3000pa3HOTO TOILIUBA.

6. CxeMa TpaHCHOpTa T'a3a OT CKBAXUHBI JO TOPOAa-TIOTPEOUTEIIS.

7. OuncTtKa, OCylIka, 0J10pr3alus IPUPOTHOTO rasa.

8. YCTpoiiCTBO KanenbHOTO 010pU3aTOpa.

9. Knaccudukanus cucreM ra3zocHa0OXeHHUs MO Ha3HAYECHHIO, CTPYKTYpE,
M30BITOYHOMY JIABJICHUIO, 110 YHCITYy CTYIICHEH JaBICHUSI.

10. TpyObI 1 apmaTypa Ha Ta30BBIX CETSX.

11. JloctomHCTBA U HEAOCTATKH MJIACTMACCOBBIX TPYO.

12. HopmaruBHBIE TmpaBujia NPOKIAIKH TOJ3EMHBIX Ta30MpPOBOJIOB B
TOpPOJICKOM YepTe.

13. HopmaruBHble mnpaBwia MPOKIAAKA HAA3EMHBIX Ta30IMpPOBOJOB B
TrOPOACKOM YepTe.

14. OxpanHas 30Ha ra30npoBOAA.

15. Tlepexonmpl Ta30MpOBOJIOB YEpPE3 ECTECTBEHHBIE M MCKYCCTBEHHBIE
MIPETISATCTBUA.

16. YcTaHOBKA OTKITIOYAIOIINX YCTPOUCTB HA ra30MPOBO/IAX.

17. Ilotpebnenue raza. Pacuer motpebaeHus raza ropoiom.

18. Pexxum noTpebieHus rasa.

19. PerynupoBaHue HEpaBHOMEPHOCTH MOTPEOIeHUS ra3a.

20.0OcHoBHBIE (OpMYJIBI pacdeTa ra3oBbIX ceTeil. OmnpeneiieHHe MOTephb
JIABJICHUS HA TPCHHUE U B MECTHBIX COMPOTUBIICHUSX.

21. Onpenenenue norpebieHUe Ta3a Ha OTOIICHHWE, BEHTHIAINIO 3/JaHAH 1
I'B.

22. PacueTHas cxemMa OTJa4y ra3a U3 CETH.

23. Ilepswiit 3akoH Kupxroda.

24. Bropoti 3akoH Kupxroda.

25. TouHO€ MOTOKOPACIIPEICIICHUE B TA30BbIX CETSX.

26. CylHOCTh KOPPO3HUOHHBIX MPOIIECCOB. BUibl KOppo3um.

277. CriocoObl 3a1UThI Ta30MPOBOJIOB OT KOPPO3UH.

28. OCHOBBI TOPEHHSI.

29. Ha3HaueHHe COCTaBHBIX 3JIEMEHTOB I'a30BOM FOPEIIKH.

30. CriocoObl CHKUTaHUs Ta3a B ra30rOPEOYHBIX YCTPOUCTBAX.

31. TpeboBanusi, NpeabSIBIIEMbIE K TOPETKAM.

32. I'opesiKi NOJHOTO MPEIBAPUTEIBLHOIO CMELIEHHS T'a3a C BO3AYXOM.

33. T'openku npeABAPUTEIBLHOIO CMEIICHHMS ra3a C 4YacThblO BO3/yXa,



HEOOXOMMOTO IS TOPEHHUSL.

34T'openkn € HE3aBEPIICHHBIM MPEABAPUTEIIbHBIM CMEIICHHEM Ta3a C
BO3/IyXOM.

35. T'openku 6€3 npeaBapuTEIHLHOTO CMEIICHUS Ta3a C BO3AYXOM.

36. I'PIT u I'PY. Ha3nauenue, cxembl U UX 000py10BaHHE.

37. Tunsl peryasaTopos.

38. TexHuka 6€30MaCHOCTH MPH IKCILTyaTallMH Fa30BbIX CETEH.

39. YCTpouCTBO, MPUHIHUI JEUCTBUS, TEXHUYECKUE NAHHBIE MPOTOYHOIO
BOJIOHArpeBaTEIIA.

40. YcTpolcTBO, MPUHIMN JACHCTBUS, TEXHUYECKHE HaHHBIE €MKOCTHOTO
BOJIOHArpeBaTEIIA.

41. YcTpoicTBO, TEXHUUYECKUE JaHHBIE OBITOBBIX Ta30BbIX TUIHT.

42. [TpuaIMI JIEUCTBUS CHUCTEMBI aBTOMATHUKU MIPOTOYHOTO
BOJIOHArpeBaTEIII.

43. IlpuHuumn AENCTBUS CUCTEMbI aBBTOMATHKHA EMKOCTHOTO BOJIOHArPEBATENS

7.2.5 IlpumepHbIii NepevyeHb BONMPOCOB Il MOATOTOBKHU K IK3aMeHY

He nmpenycMoTpeHO y4eOHBIM TUIAaHOM

7.2.6. MeToauka  BBICTABJIEHUSI OWEHKH TPH  NPOBeJeHUU
NMPOMEKYTOYHOM aTTeCTANNH

3a4er ¢ OIEHKOW MTPOBOJUTCS IO OMIIeTaM, KaK bl U3 KOTOPBIX COJIEPKUT 3
BOIIpOCA.

1. Onenka «HeynoBineTBOpUTENbHO» CTABUTCA B Cilydyae, €CJIM CTYACHT
OTBETWJI TPaBUJILHO HA OJWH BOIPOC.

2. OneHka «YIOBIETBOPUTEIHHO» CTABUTCA B Cilydae, €CIH CTYyICHT
OTBETWJI MPABUJIBHO Ha JIBa BOIIPOCA.

3. Onenka «XopoI1o» CTaBUTCS B CIIy4ae, €CIIM CTYACHT OTBETHJI MPABUIIHHO
Ha TpHU BOIpoca.

4. Onenka «OTINYHO» CTaBUTCS, €CIU CTYACHT OTBETHIJ MIPABUIHLHO HA TPH
BOIIPOCA U AOMOJHUTEIbHBINA BOIPOC.

7.2.7 I1acnopT O1lleHOYHBIX MATEPHAJIOB

Kon
KOHTpOJ‘II/IpyeMBIe pa3acibl (TCMLI) . |HaumeHoBaHHE OLIGHOYHOIO
Ne n/mt KOHTPOJINPYEMOU
JUCITUITIINHBI CpeacTBa
KOMIICTCHIIMH
1 Toproune raser. JloGbria 1 Tpacmopr OIIK-2, TIK-4 Tecrt, KOHTpOJIbHAS paboTa
npupoaHoro rasa. Jlooeua u oopaboTka
HIPUPOJHOIO rasa
2 TpchnoanpOBKa U XpaHCHUE rasa. Fopoucme OHK-z’ HK-4 TCCT, I(OHTpOJ]LHa}I pa60Ta
CHCTEMBI ra30CHA0KEHUS
3 Fuupasnnqecxm‘/'l pacyeT ra3oBbIX CEeTeH. OHK-2’ HK-4 TCCT, KOHTpOHLHaH pa60Ta
Perynsaropsl naBnenus
4 ra30perHﬂT0prle C:l:aHLLI/II/I. anpasnnquKm‘/’l OHK-2’ HK-4 TCCT, KOHTpOHLHaH pa60Ta
PE€XXHMM I'a30BbIX CeTel
5 [IpoMmbIlUIEHHBIE CHCTEMBI Fa30CHA0KEHHS. OHK-2, T1IK-4 TeCT, KOHTPOJIbHAS pa60Ta
DKcIulyaTalys CUCTEM T'a30CHA0KEeHNUS.
6 OcHOBHBIE (PU3UKO-XUMHUYECKHE CBOUCTBA OHK-QJ TIK-4 TGCT, KOHTPOJIbHAS pa60Ta
CKMIKEHHBIX YIIIEBOJOPOIHBIX I'a30B.
I'a3oHanoaHUTENBHBIE U Pa31aTOYHbIC CTAHIIMU.
VY CTaHOBKHU CHKMIKEHHBIX YIJI€BOJOPOIHBIX Ta30B
y oTpeOuTeneH.




7 Teopernyeckrie OCHOBBI CKUTaHUS rasa. OHK-2, T1IK-4 TeCT, KOHTPOJIbHAS pa60Ta
I"a3oBbIe ropenku

8 Pacuer arMochepHbIX ropesok OIIK-2, [TK-4 Tect, KOHTpOIIBHAS paboTa

7.3. MeToauueckue MaTepuajibl, ONpeaesiioNIde  NPoUEAyPbI
OlleHMBAHMS 3HAHUI, YMEeHM i, HABHIKOB U (MJIH) ONBITA AeATeJIbHOCTH

TecTupoBaHue OCyIIECTBISETCS, JIMOO TMpPU MOMOIIU KOMIBIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JMOO C MCIOJIb30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
OymaxxHoM Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYUIECTBISETCS
IpoBepKa TeCcTa JK3aMEHATOPOM M BBICTABISIETCS OLIEHKA COIJIACHO METOIUKHU
BBICTABJICHUS OLICHKH MPU MPOBEACHUN ITPOMEKYTOUHOMN aTTeCTaIlUU.

Pemenne craHmapTHBIX 3aJad  OCYIIECTBISACTCSA, JWUOO TPHU TOMOIIU
KOMIBIOTEPHON CHUCTEMBI TECTUPOBAHMS, JINOO C UCTIOIH30BAHUEM BBIAHHBIX 337124
Ha OymaxkHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIIACTCS
IIPOBEpKa pEIIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTABJICHUS OIICHKH MPHU POBEACHUH MPOMEKYTOYHON aTTeCTaIlUH.

3amuTa KOHTPOJIBHON pabOThl OCYLIECTBIISIETCS COIVIACHO TPeOOBAHMSIM,
npeabsBiIsieMbiM K pabote. [lpumepHoe Bpemsi 3alIUThl Ha OJHOTO CTYACHTA
cocrapisier 20 MUH.

8 YYHEBHO METOAUYECKOE U UTH®POPMALIMOHHOE
OBECIIEYEHME JUCIHUIIJIMHDBI)

8.1 IlepeueHb y4eOHOIi JHUTEpPATypbl, HEOOXOAUMOW /IJIs OCBOEHHS
TUCHMILTHHBI

1. Nonun A.A. T'a3ocHaGxenue : yueOHuk / A.A. MoHuH. — 5-e u3f., crep. —
Cankt-IletepOypr : Jlamp, 2012. — 448 c. — ISBN 978-5-8114-1286-0.
DJIeKTPOHHO-OMOIMOTeYHas cuctema «Jlaub»: [caiiT]. —

URL.: https://e.lanbook.com/book/2784.

2. Kommakosa H.B. I'azocuna06xenne / H.B. Kommakosa, A.C. Konmakos ;
MunucrepcTtBo oOpa3zoBanusi M Hayku Poccuiickoit deneparuu, Ypaiabckuit
dbenepanbhbiii yauBepcuteT um. nepBoro Ilpesunenra Poccun b. H. Enpruna. —
ExarepunOypr: M3narensctBo Ypanbckoro ynusepcurera, 2014. — 200 c.: cxem.,
ni1., Taoi. — ISBN 978-5-7996-1185-9. —

URL.: http://biblioclub.ru/index.php?page=book&id=275734.

3. bproxanoB O.H. I'azocHaOxkenue : yueOHOE MOCOOME : PEKOMEHO0BAHO
YMO / O.H. bproxanoB. - M. : Axanemus, 2008 (Tepr : OAO "TBepckoit
nosurpad. komounar", 2008). - 439 c.

4. T"'azocHaOxeHue : yueOHukK : pexk. YMO / nox obm. pea. B. A. XKusl. -
Mocksa : ACB, 2011 (Kypran : OOO "IIK "3aypanse", 2010). - 470 c.

5. Cycnog JI.1O. I'azocHabxeHue [ DNeKTPOHHBIN pecypc] : yaeOHoe nmocooue
/ JILA. Kymes; b.®. Iloanopunos; I.FO. CycnoB. - benaropox : benropoackuii
rocyJapcTBeHHbI TexHosornueckuii yausepcurer uM. B.I'. Illyxosa, ObC ACB,
2015. - 265 c. URL: http://www.iprbookshop.ru/66647.html.




8.2 IlepeueHb MHGOPMANMOHHBIX TEXHOJOTHiH, HCNOJb3yeMbIX MNPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca MO AUCHUIIMHE, BKJIIOYas
nepe4yeHb  JHULIEH3MOHHOI0  NPOrPAMMHOIO  o0ecledYeHHsi, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBPEeMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

JIutileH3nOHHOE TPOTrPpaMMHOE 0OECIICUEHHUE:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOITOJIb30BaTEIbCKAS JTHIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice

Pecypchl nH(pOpMamoHHO-TEIEKOMMYHUKAITMOHHOM ceT « HTepHeT:
http://www.edu.ru/
Oo6pazoBaTenbHblid moptan BI'TY

NHudopManimoHHble CIpaBOYHbIE CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemenHbIe TpodeccroHaIbHBIC 0a3bl JaHHBIX:
CailT TeroTeXHHUKA
Anpec pecypca: http://teplokot.ru/
MUHHUCTEPCTBO YHEPTETUKHU
Anpec pecypca: https://minenergo.gov.ru/
Yeptmxu.ru

Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS JIJISA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O NTIPOLECCA
JlekunoHHas ayaquTopus

10. METOINYECKHUE YKA3AHUSA J1JISA OBYYAROLIUXCA 11O
OCBOEHMIO JUCHUIIJIMHBI (MO/J1YJIA)

I[lo mucoumumbe «CHCTEMBI Ta30CHAOMKEHHS»  YHTAIOTCS  JICKIWH,
MPOBOJIATCS MPAKTUYECKHUE 3AHATHS.

OCHOBOM M3Y4YEHMSI AUCHMIUIMHBI SIBIISIIOTCS  JIGKLIIMM, Ha KOTOPBIX
W3JIaraloTcs HanboJiee CyIIECTBEHHBIE U TPY/IHBIE BOIPOCHI, @ TAKKE BOMPOCHI, HE
HaIlleIITe OTPAKEHUS B YUEOHOM IUTepaType.

[IpakTHyeckue 3aHATHS HaIpaBJICHbl Ha MPUOOPETECHUE MNPAKTUUYECKHUX
HABBIKOB pacueTa CHCTEeM Ta30CHAOKEHWs. 3aHATHUS TPOBOJSATCS MYTEM PEIICHUS
KOHKPETHBIX 33/]1a4 B Ay INTOPHH.



Bun yueOHbIX
3aHATUHN

JlesaTenbHOCTh CTyIEHTA

Jleknus

Hanucanue koHcHeKTa JIGKUMH: KpPAaTKO, CXEMaTHU4HO, IOCJEI0BATEIbHO
(UKCHpOBaTh  OCHOBHBIC  IIOJIOXKCHHS, BBIBOJBL,  (DOPMYIHPOBKH,
00001IIeHNs; TTOMEYaTh Ba)KHBIE MBICIH, BBIACNSATH KIIIOUEBHIE CIIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, NMOHATHKM C MOMOLIBIO SHUMKIONEIUN,
CJIOBAapel, CIPAaBOYHUKOB C BBIIMCHIBAHUEM TOJKOBAHUW B TETPalb.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepUalia, KOTOPBIC BHI3BIBAIOT
TPYJIHOCTH, IIOMCK OTBETOB B pEKOMEHAyeMoll muteparype. Eciu
CaMOCTOSITENIPHO HE YHaeTcsi pazoOpaTrbcs B MaTepualie, HEOOXOIMMO
chopMyIMpoBaTh BOMPOC M 3aJaTh MPENOAAaBATEN0 HA JIEKIMH W Ha
MPAKTUYECKOM 3aHSTUU.

[IpakTueckoe
3aHATHE

PabGora ¢ KOHCIEKTOM JIEKIMH, MOArOTOBKAa OTBETOB K KOHTPOJBHBIM
BOIIPOCAaM, IIPOCMOTP PEKOMEHIAYyEeMOU JiuTeparypbl. Pemienue 3amay 1o
AITOPUTMY.

CamocrosTenbpHas
pabora

CamocrosTenbHas padoTa CTyICHTOB CIIOCOOCTBYET IITyOOKOMY YCBOCHUS
y4eOHOTrO Marepwajga ¥  Pa3BUTHUIO HAaBBIKOB  CaMOOOpa30BaHMA.
CamocrosTenbHas padoTa MpeanoaraeT CaeIyrIIue COCTABISIONIHE:

- pabota ¢ TekcTaMu: y4eOHHMKaMH, CIPaBOYHHKAMH, IOTIOJTHUTEIHHOU
JUTEPATypOi, a TaK¥Ke MPopabOoTKa KOHCIIEKTOB JICKIIUH;

- BBITIOJTHEHUEC JOMAIITHUX SaI[aHI/Iﬁ H pacyCTOB;,

- paboTa HaJl TeMaMH JUJIsl CAMOCTOSTEIIBHOTO U3Y4YCHUS;

- ydacTHe B paboTe CTyIEeHYECKUX HayYHBIX KOH(PEPEHINH, OMMMITHAT,

- MOATOTOBKA K MPOMEKYTOYHOM aTTECTAIINU.

ITonroroBka K
IIPOMEKYTOUHON
aTTecTauuu

T'oToBUTHCS K HpOMe)KYTOqHOﬁ arreCTalun CJICAYET CUCTEMATUYCCKHU, B
TE€UEHHE BCEro ceMmecrtpa. MIHTEHCHBHAs MMOArOTOBKA JOJKHA HAYaThCs HE
MO3/HEE, YEM 33 MECSI-ITOITOPA JI0 TPOMEKYTOUYHOU arTecTauuu. /laHHbIe
MepeJl 3a4eTOM C OIIEHKOUW Tpu AHs 3P PEeKTUBHEE BCErO UCTOIB30BATh IS
MOBTOPEHUS U CUCTEMAaTU3allMi MaTepuaa.
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