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JIner akryaauszanuu padoueil mporpaMmbl
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

ensto ocBoeHust mucuumuiiHbl ' [IpoekTMpoBaHWE KOMITO3UTHBIX KOHCTPYKITUN"
SIBIIIETCS. O3HAKOMJICHHE ACIHPAHTOB C OCHOBHBIMHU CBEJCHUSMHU B O0JACTH COBPEMEHHBIX
KOHCTPYKIIMOHHBIX KOMIIO3UTHBIX MAaTEpUajOB MPHU PELICHUH MPAKTUYECKUX 337ad B paMKax
MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM, MPOEKTHO-U3BICKATEIBCKON U HAYYHO-UCCIIEI0BATEIbCKOM
npodeccuoHaNbHOM AESITETbHOCTH.

2 KomnereHuuu ody4yarouerocsi, popMupyemMbie B pe3yjabTaTe 0CBOEHUSA

AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynprare ocBoeHust aucuuruiMHbl (Moayisi) «IIpoekTHpoBaHHE KOMIO3UTHBIX
KOHCTPYKIUI» 00y4daroluiics JokeH 001a/1aTh CAeAYIOUMMI KOMIETEHIUSIMHU:

KHC-1 CrnocoGeH BBINONHATH pa3pabOTKy HOBBIX THUIOB HECYIIUX M OTrPa)IarolIuX
KOHCTPYKIUMUA 3JaHUA W COOPYXKEHHM, a TaKXKe€ OCYIIECTBIATh SKCIECPUMEHTAIbHBIE
MCCJIEI0BAHMS X SKCILUTYaTallMOHHOW IPUTOJHOCTH

KHC-2 CnocobeH ocymiecTBIsATh pa3pabOTKy U ONTUMHU3ALUI0 KOHCTPYKTHUBHBIX PELICHHMA
3IaHUN M COOPYXKEHUW C HCIOIB30BAHUEM AaBTOMATH3UPOBAHHBIX CPEICTB HCCICAOBAHUS M
IPOEKTUPOBAHUS

KHC-3 Bnageer metroosiorueit co3nanus U pa3BUTHSA d(PPEKTUBHBIX METOJOB pacyeTa BHOBb
BO3BOJIUMBIX, BOCCTAHABJIMBAEMBIX M YCHJIMBAEMBIX CTPOUTEIBHBIX KOHCTPYKIHMM Haubosee
MOJIHO YYHUTHIBAIOIIUX CIENU(UKY BO3BEACHHUS HAa HUX, CBOWCTBA MaTepHAliOB, CHEHU(PHUKY
KOHCTPYKTHUBHBIX PEIIEHUH U APYTHE 0COOEHHOCTH




3. CTpyKTypa, 00bEM U coJep:kaHue AU CHUIIMHBI (MOIYJIs1)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABIIsICT 2 3a4eTHBIX €IWHUIl /2 aKaj. 4acoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 44 akaJl. 4acos:
— aynuropHas — 44 akaJ. 4acos;
— BHeayauTopHas — 0 akaJ1. 4acos;
— caMOCTOsITeNIbHAS paboTa — 28 aKaj. 4acoB;

dDopMa arrecTaluu - 3a4cT

AynutopHas g e
o | xomrakTHAA pabota E 5
Pasnen/ Tema 5 (B akan. yacax) o 53 dopma TEKYIIEr0 KOHTPOIIS
I 5] % 5
g 3 yCIEBaEMOCTH U
JIACIMTUTHHBI P £ = .
O 2 5 POMEKYTOYHON aTTeCTAlUK
Jlex. TIPaKT. 3aH. z2 '8
O =
1. Paszgen. 1. OcHOBHBIE CBelEHHS O
KOMITO3UIIMOHHBIX MaTepuaaoB u
KOHCTPYKIHI M3 HUX
1.1 OcHOBHBIC TIOHATHS MEXaHUKU .
5 5 7 YcTHBIN onpoc
KOMITO3UIIMOHHBIX MaTepUaIoB
1.2 BOJOKHHCTBIE  KOMIIO3HIIHOHHBIC .
5 5 5 7 YceTHblii onpoc

MaTepurajbl

1.3 OcHOBBI  TEOpPUH  TNPOYHOCTH
KOMIIO3UTOB. ~ MeToasl  onpenencHus 5 5 7 VYcerHbIi onpoc
MEXaHHYECKINX CBOHCTB KOMIIO3UTOB

Wroro no pazneny 15 15 21

2. Paznen 2. IIpoekTrpoBaHue

KOMITO3UTHBIX CTPOUTEIBHBIX

KOHCTPYKIUHN

2.1 OCHOBBI TPOEKTHPOBAHUS HECYIINX

CTPOUTENBHBIX KOHCTPYKITHIA u3 3 3 3 Vernbiii ompoc

KOMITO3UTHBIX MaTepUalioB IO NEPBOH U
BTOPOH Ipynnam NpeaeabHbIX COCTOSTHUH

2.2 Pa3paboTka H MPOCKTHPOBaHHE 5
KOHCTPYKTHBHBIX PpEIICHUH 30aHUi |

COOpYKEHUI c UCTIONIb30BaHUEM 4 4 4 Verasiii ompoc
ABTOMAaTH3HPOBAHHBIX CpencTB

uccnenoBanust u npoexkrtuposanus (IIK

Jlupa-CAIIP)

Hroro no pazneny 7 7 7

Uroro 3a cemectp 22 22 28 3a4éT

HToro no gucLUIINHE 22 22 28 3a4eT




4 OueHoYHBIE CpeaCcTBA AJIsl HIPOBeIeHNs TeKyllell U IPOMeKyTOYHOM
aTTecTaluu
[IpencraBiensl B npuiioxeHuu 1.

5 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE 00eceyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. CnaBueBa, I'. C. CucreMHass AMAarHOCTHKAa KAayecTBA CTPOUTENbHBIX MAaTEpHUAJIOB :
yuebHoe nocobue as By3oB / I'. C. CnaBueBa. — Cankr-IlerepOypr : Jlans, 2020. — 240 ¢. —
ISBN 978-5-8114-5597-3. — Tekcr : snektpoHHblid // JlaHb © 31€KTPOHHO-OMONIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/152598 (mara obpamenus: 27.02.2023). —
Pexwum noctyma: st aBTOpH3. OJIB30BATENECH.

2. Bemnuko, E. I'. CrpoutenbHble MaTepHaibl U u3aeiaus . yueOnoe mocobue / E. T.
Bemnuko. — Mocka : MUCU — MI'CY, 2020 — Yacts 1 — 2020. — 54 c¢. — ISBN
978-5-7264-2166-7. — Tekcr : aneKkTpoHHbIH // JIaHb | 3IeKTPOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL: https://e.lanbook.com/book/145092 (mata obparmienus: 27.02.2023). — Pexwum gocryma:
JUTSI aBTOPU3. TIOJIb30BaTENEH.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. YnpaBieHue pUCKOM M KOHCTPYKIIMOHHAs OE30MAaCHOCTh CTPOMTEIbHBIX OOBEKTOB :
yueOHoe mocodue / A. I1. Menbuakos, JI. A. baitOypun, E. B. lllykyruna, A. X. baiiOypun. —
Cankr-IlerepOypr : Jlanb, 2022. — 172 ¢. — ISBN 978-5-8114-3847-1. — TeKcT : 21eKTPOHHBIN
/I Jlanp : snexkrponHo-OmOnmoreuHas cucrtema. — URL: https://e.lanbook.com/book/206954
(mara obparuenwust: 27.02.2023). — PexuM q0CTyMa: i aBTOPH3. OJIb30BATEIICH.

2. Tampazsa, A. I'. CrpouTenbHble KOHCTPYKUMHU. VIHHOBAIMOHHBIA METOJ TECTOBOTO
o0yuenus : yuebnoe nmocodue / A. I'. Tampassin. — Mocksa : MUCHU — MI'CY, [6. r.]. — YacTtp 2
— 2014. — 304 c. — ISBN 978-5-7264-0960-3. — Tekcr: snekrponusiii // Jlanb
JJIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/73660 (mata
obpaienus: 27.02.2023). — Pexxum goctymna: it aBTOPU3. MOJIb30BATEICH.

B) IIporpammuoe o6ecnneuenune u UHTEpHET-pecypcsl:

IIporpammuoe o0ecneuenne
HanmenoBanue

1o Ne norosopa Cpoxk neficTBuUS JTULEH3UN
MS Office 2007 |\ 135 1 17.09.2007 GeccpouHo
Professional
. cBOOOIHO

7Zip pactipoctpansemoe [10 Occepotmo

Autodesk yaeOHas Bepcust 0eccpovHO

AutoCAD 2021

Jlupa CAIIP J1-780-14 ot 25.06.2014 0EeCCPOYHO
¢BOOOIHO

Bpay3zep Yandex pacipoctpansenmoe [0 6eccpouHO
¢BOOOIHO

FAR Manager 6eccpoyHO

pacnpoctpansiemoe 110



https://e.lanbook.com/book/152598
https://e.lanbook.com/book/145092
https://e.lanbook.com/book/206954
https://e.lanbook.com/book/73660

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(OPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca

CchUIKa

Mexnaynapoanass 0aza  MOJHOTEKCTOBBIX

Springer Journals

KYpHaJIOB

http://link.springer.com/

WudopmanronHas cuctema - EIWHOE OKHO JOCTyNa K
nHGOPMAIMOHHBIM Pecypcam

URL: http://window.edu.ru/

Memz[yHapolea;I basa CIIPABOYHBIX PIS,I[aHI/IfI II0 BCEM
orpaciisim 3HaHui SpringerReference

http://www.springer.com/references

MeskayHapoaHas KOJUIEKIMS HaydHBIX IPOTOKOJIOB IO
pa3IMYHBIM OTpacysaM 3HaHui Springer Protocols

http://www.springerprotocols.com/

DOnekTpoHHbIE pecypebl Oubmmoreku MITY wumm. [.H.
HocoBa

https://magtu.informsystema.ru/Marc.

html?locale=ru

Poccuiickas 'ocynapctBennas 6ubnuoreka. Katanoru

https://www.rsl.ru/ru/4readers/catalo
gues/

®denepanbHOE TOCYJApCTBEHHOE OOIKETHOE YUPEXkKIEHUE
«DenepanbHbIil UHCTUTYT IIPOMBILLIIEHHOU
COOCTBEHHOCTHU»

URL: http://www1.fips.ru/

[Touckosas cucrema Akagemus Google (Google Scholar)

URL: https://scholar.google.ru/

HauuonaneHas HHGOpMaMOHHO-aHATUTUYECKAsi CUCTEMa
— Poccuiickuit unexc Hayunoro uutuposanus (PYIHLI)

URL:
https://elibrary.ru/project risc.asp



http://link.springer.com/
http://window.edu.ru/
http://www.springer.com/references
http://www.springerprotocols.com/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

[Tpunoxenue

OHGHO‘IHBIG Cpe€acTBa Ajisd IMPOBEACHUA HpOMeX(YTOqHOﬁ arrecrauguu

KHC-1 CnocoGeH BBINOJHIATH Pa3pad0TKy HOBBIX THIIOB HECYHIMX H OIPaKIAI0IIHX
KOHCTPYKUMI 3/1aHUIl U COOPY:KEHMi, a TaKKe OCYUIECTBJATH 3JKCINEPUMEHTAJIbHbIE
HCCJIEJOBAHNMS MX IKCILIYAaTAIIMOHHOM NMPUTOIHOCTH

Teopernueckune BONPOCHI:

1. ChopmynupyiiTe 1e/Ib U COCTaB TEXHUYECKOTO 3a/IaHUSl HA MPOEKTUPOBAHME HOBBIX TUIIOB
HECYIIUX U OTPAKIAIOIINX KOMIIO3UTHBIX KOHCTPYKLIUI 3aHUM U COOPYKEHUM.

2. ChopmynupyiiTe OCHOBHBIE TPEOOBaHUS, IPEIBIBIAEMbIE K KOMIIO3UIIMOHHBIM MaTepHaIaM.
3. Ilepeunciaure u MOAPOOHO PACHUILUTE OCHOBHBIE (PU3UKO-MEXaHUYECKUE XAPAKTEPUCTHKU
COBPEMEHHBIX KOMIIO3UTHBIX MAaTEPUAJIOB.

4. Yro Takoe MOJIMMEPHbIN KOMIIO3UT, HAIIOJHUTEb U cBs3yrolee. KakoBa ux posb B padorte
KOMITO3UTHOU KOHCTPYKIUU?

5. Ilo kakuM npu3HaKaMm KJIacCU(PHULMUPYIOTCS MOTUMEPHbIE KOMIO3UTHI?

6. HazoBure u omnummre BUABI TEOPETUYECKUX M OKCIEPHUMEHTAIBHBIX HCCIEIOBAHUI
IIOJIMMEPHBIX KOMITO3UTOB.

7. JlaiiTe onpeneneHre TEPMUHA «CIOUCTbIE KOMITO3UThDY. ONUIINTE OCOOEHHOCTU TEXHOJIOTUU
UX U3TOTOBJICHUS.

8. ChopmynupyiiTe OCHOBHBIE CBOMCTBA CIIOUCTHIX KOMIIO3UTOB. OXapakTepU3ynTe 3aBUCUMOCTh
CBOICTB CIIOUCTBIX KOMIIO3UTOB OT YKJIAJIKHU CJIOEB.

9. HazoBuTe 061aCcTh NPAKTUYECKOI'O IPUMEHEHUS U3AETUH U3 CIIOMCTBIX KOMIIO3UTOB.

10. TaiiTe onpeneneHne TepMIUHA «apMUPOBAHHBIE KOMIIO3UTHD». Ha30BUTE M ONMUIINTE CIIOCOOBI
W3TOTOBJICHUSI apMUPOBAHHBIX KOMIIO3UTOB.

11. Yro npexncrasinser co00i MUKPOCTPYKTYpa apMUPOBAHHBIX KOMIIO3UTOB.

12. Ha3oBute 00s1aCTh MIPAKTUYECKOI'O IPUMEHEHUSI apMUPOBAHHBIX KOMIIO3UTOB.

13. IlpuBeaute mpUMEpPHl NPUMEHEHHS KOMIIO3UTOB B CTPOUTEIBLCTBE, aBTOMOOMIILHOMN
IIPOMBIIIJIEHHOCTH U CyIOCTPOCHHH.

14. Kakumu Bbl BUiMTE NepCreKTUBBI CO3/1aHUSI HOBBIX KOMITIO3UTHBIX MaTepHaOB.

16. Ilepeuncnure U OIMILIUTE JKCIIEPUMEHTAIIbHBIE METO/IbI OIIpeAeICHUS
(U3UKO-MEXaHUYECKUX XapaKTEPUCTHUK COBPEMEHHBIX KOMIIO3UTHBIX MaTEpUaJOB.

KHC-2 Cnoco6en ocymecTBJsITh pa3padoTKy H ONTUMU3ANMI0 KOHCTPYKTHBHBIX pelleHn i
31aHUI ¥ COOPY’KEHHUI ¢ MCIOJIb30BAHNEM aBTOMAaTH3HPOBAHHBIX CPEACTB HCCJICI0BAHUSA U
NPOEKTHPOBAHUS

IIpumep NpaKTHYECKOrO 3aJaHHUA:

BBINOIHUTE MOBEPOYHBIN pacyeT BEPTUKAIBHONW TEXHOJOTMYECKOW €MKOCTH I KUIAKOCTH C
pabouum 00BEMOM 35Mm°, I'mybuna 3arayOneHust — 6M, oOpaTHas 3achllIKa MECKOM CpeaHen
KpynHocTH. CTeHku TonuuHOW 10 MM BBINOJHEHBl U3 MOJUMEPHOIO KOMIIO3UIIMOHHOTO
MaTepuaia, HOJy4eHHOr 0 IByMsl METOAAMH — METOJ0OM HAMOTKH OJIHOHANPABJIEHHOI'O POBUHIA U
METOJIOM KOHTAKTHOro (opmMoBaHMs TKaHHW. [l mpenoTBpalieHusi BCIUIBITHS B OCHOBAaHUU
€MKOCTH yCTpauBaeTcs (yHIaMEeHT 0asIaCTHOTO THIIA.

ITocnenoBarenbHOCTH pacuera u KoHcTpynpoBanus emkocteil u3 IIKM B IIK JIMPA BemosnHuTH
IIyTE€M IIPOBEJEHUS HECKOJIBKNX OCHOBHBIX 3TAIOB!

— olpefiefieHHe YCWJIMNH / HamnpsyKeHUH B JJIeMEHTax KOHCTPYKUMH. JIJis BbIUKCICHUS
MCIIOJIb30BaTh PACUETHBIE CXEMBI, COCTOSIINE U3 IIaCTUHYATHIX KO;

— IpoBepKa O0IIeH U JIOKaJIbHOW YCTONYUBOCTH 3JIEMEHTOB EMKOCTH;

— pacyeT eMKOCTH Ha BCIUIBITHE;

— IpoBepKa HecyIiel criocooHocTu cTteHok u3 [IKM no cooTBeTcTBYIOMIEH TEOPUH TPOUYHOCTH.
Pacuetnass mozenp eMkocTu mpencTtaBieHa Ha puc. 1. Jlmamerp emxoctu 3.1 M, BbICOTa 6M.
BbimonHsieM TpUAHTYJSLMIO MOJENH, Ha3HAYaeM TI'paHUYHbIE YCIOBUS (YCIIOBHS CONPSIKEHUS
AJIEMEHTOB, TPYHTOBBIE YCIOBUS M T.1.). Jns ydera Hampasienus BosiokHa [IKM
MIpEABAPHUTENILHO JIEJIaeM OPUEHTUPOBAHKE JIOKATBHBIX Ocel (puc. 2).




Pucynok 1. KoneuHo-anemeHTHas MOJie€iIb EMKOCTU

Hedopmarmonnsie u npoynocTHbie napameTpsl [IKM npencrasienst B Tabmumax 1,2.

Ta6muna 1. [IpounocTtHble Xapakrepuctuku [IKM

MpOMHOCTHBLIE

XapaKTepucTUKku
NKM, Mna

3NeMeHT eMKoCTH

30Ha HaMOTKM

3oHa dhopMupoBaHms

847

309

ol-

387

275

02+

21

309

02-

108

275

o012

51

228

Tabmuua 2. Ynpyrue xapakrepuctuku [IKM

3NeMEHT eMKOCTH

30Ha HaMOTKH

3oHa GopMUpoOBaHKA

50

22

15

22

15

3

4.4

8.3

4.4

8.3

Gy, Ma

4.4

8.3

Viz

0.3

0.36

0.3

0.11

0.25

0.11

IToBepounsiii pacuer [IKM:

[Tocne Toro, kak B anemenTax KO ceTku ompe/eneHsl AeWCTBYIONINE HAMPSHKEHUS, HE00X0MMO
BBIMIOJIHUTh TIPOBEPKY KOHCTPYKIUU MO MNPOYHOCTH WIM MO 1 MpeneabHOMY COCTOSHHUIO.
[Tockonpky [IKM siBrisieTcst aHU30TPONHBIM MAaTEPUATIOM, TO €CTh MaTepuaj UMEET pa3JIMuHbIe
XapaKTepUCTUKU MPOYHOCTH, >KECTKOCTH BAOJb M IONEPEK BOJIOKOH, MOTYT NPUMEHSATHCS
pa3uyHble TEOPUH MPOYHOCTU. J[JI1 MOBEPOUHOrO pacuera B JAHHOM 3aJaHUU HUCIOJIb30BaTh

teoputo [[Bu XammHa.




KHC-3 Baaneer meronosorueii coznanusi 1 pa3Butus 3¢QeKTUBHBIX METOMA0B pacyera
BHOBb BO3BOJMMbBIX, BOCCTAHAB/JIMBAEMbIX H YCWINBAEMbIX CTPOMTEJbHBIX KOHCTPYKIMI
HauOoJiee MOJHO YYNTHIBAIOIIMX cieU(UKY BO3BeJeHHsI HA HUX, CBOIiCTBA MaTepuaJsoB,
crnenu(puKy KOHCTPYKTHUBHBIX pellleHUil U Ipyrue 0CO0eHHOCTH

Teopernueckue BOnpochkl:

1. Kakue ay1eMeHThl 3JaHUI U COOPY)KEHMM OTHOCSTCS K HECYLIUM KOHCTPYKUMSIM? B uem ux
Ha3HaueHue?

2. JlaiiTe onpeneneHus TEPMUHY «KOHCTPYKTHUBHAS CXeMa 31aHUs.

3. Kakue KOHCTpYKTUBHBIE CXEMBbI 31aHUSI U3BECTHBI U YEM OHU PA3JIMYaIOTCS?

4. PackpoiiTe 3Hau€HUE TEPMUHA «METOJI0JIOTHS IPOEKTUPOBAHUS»

5. JlaiiTe onpeneneHuss TEPMUHY «IIPOSKTHOE PEIICHUE?

6. UTO MOHUMAIOT MOJT TEPMHUHOM «KOHCTPYHPOBAHHE»?

7. YTO MOHUMAIOT NIOJ] TEPMUHOM «IIPOEKTUPOBAHUE»?

8. 3 KaKuX 3TaroB COCTOMUT MPOIECC IPOSKTHPOBAHUS HECYIIUX KOHCTPYKIIUA?

9. B ueM oTyIMure KOHCTPYKTUBHON M PAaCUETHON CXEMOUW KOHCTPYKIIUU?

10. Ha3oBuTE OCHOBHBIEC MTPUHIIUIIBI TPOSKTUPOBAHUS KOMITO3UTHBIX KOHCTPYKITHIA.

11. Ha3oBuTe OCHOBHbBIC NPHUHLMIIBI MPOEKTUPOBAHUS KOHCTPYKLMH, YCHJICHHBIX BHEIIHUM
apMHUpPOBAHUEM U3 KOMIIO3UTHBIX MaTEpUasoB.

12. TaiiTe onpeaeneHre U30TPOITHOTO U AHU30TPOITHOTO MaTepuaa.

13. IloyeMy KOMITO3UIIMOHHBIE MAaTEPUAITBI SBIISIOTCS] AHU30TPOITHBIMU?

14. Kakoli MaTepuai Ha3bIBa€TCS OPTOTPOITHBIM?

15. Kakoit Bum umeer 0000mIEHHBIM 3aKkoH ['yka mJis OPTOTPOIHOTO KOMIIO3HIIHOHHOTO
Marepuaia?

16. Kakme ynpyrue XapakTepUCTHKH HEOOXOAMMBI JJIsi ONWCAHWS YIOPYTHX CBOWCTB
OPTOTPONHOI'0 KOMITO3UIIMOHHOI'O MaTepuana’?

17. Kakoil BuJI HarpyKeHHUs pealu3yercsd IMpU ONPEIEICHUH YHOPYIHMX XapaKTEpUCTHUK
OPTOTPOIHOI'0 CTEKJIOIIACTHKA?

18. Kakas ammapaTypa NpPUMEHSETCS TPH ONpPEICTCHHH AaHU30TPONHU YIPYTHX CBOWCTB
CTEKJIOIJIaCTHKA?

19. Yem 3amepsitorcs AedopMaIiui Ha MOBEPXHOCTH 0Opa3ma?

20. Kak mosyyaroT cTEKIsIHHbIE BOJIOKHA, KAKMMU CBOWCTBAM OHH 00J1a/1at0T?

21. Kak momy4aroT yriepoIHble BOJOKHA, KAKUMH CBOMCTBaM OHHU 00JIagaroT?

22. Kak nomyyator G0pHBIE BOJIOKHA, KAKUMH CBOICTBaM OHU 00J1a1at0T?

23. Kak momyyaroT opraHnyecKie BOJIOKHA, KAKIMH CBOWCTBaM OHH 00J1a1at0T?

24. Yro mpeacTaBIsAIOT TKaHbIE U HETKAHbIE YIIPOUYHSIOIINE 3JIEMEHTHI?

25. KakoBbl ocHOBHBIE 11eH co3aanust [IKM?

26. Ha3zoBute npuniunuaibabie Hepoctatku [IKM, yem oHM BbI3BaHbI?

27. HazoBute (akTOphl, MPUBOIAIINE K yaydmeHnio cBoiicTB [TKM.

28. Kakue ocHOBHbIE TpeOOBaHUS MPEABSABISAIOT K HECYIIMM KOHCTpYKIUsAM u3 [TKM?




