MHUHUCTEPCTBO OBPA30OBAHUS U HAYKHU P®
OI'OY BO «bpsHCKMIA TOCY1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

(BI'TY)

[MTomrrexanueckuit komuiemk (ITIK BI'TY)

YTBEPXIAIO
4 )
JIOKYMEHT MOAMNUCAH "PeKTOI?' PT'BOY BO
SMEKTPOHHOW MOAMMUCHIO BI'TY" O.H. ®enonun
«28» mag 2024 r.
Ceptndukat: 00DF212636081B4F2FEC2C849AFF43F11D
Bnapeneu: ®egoHnH Oner Hukonaesnu
Dencteutenen: ¢ 27.07.2023 po 19.10.2024
. y,

MeToauyecKkue peKOMEHIANMUU K CaAMOCTOATEIbLHOMI
BHeayIUTOPHOI padoTe
1o yu4eOHO! AUCIUTIIINHE

b/1.08 buoJjorusi
CnenmanbHOCTh: 15.02.16 TexHoJs0rusi MAIIHHOCTPOCHUA
VYpoBeHb 00pa3oBaHUs BRITYCKHUKA:  CpeaHee mpodeccnoHalibHOe 00pa3oBaHue
(CITIO)
[Iporpamma noAroToBKU
CIIELIMAJICTA CPEIHETO 3BEHA
(TITICC3): 0a3oBas
[TpucBanBaemasi KBauPUKaIUs: TexXHHUK-TEXHOIIOT
dopma oOydeHuUs: 3a04Has

Cpoxk nonydenust CI1O o ITTICC3: 4 rona 10 mecsiieB
YpoBens oOpazoBaHusl,
HEOOXOIMMBIN JIJIsl TpUeMa Ha

oOyuenue no IIICC3: OCHOBHOE 00111ee 00pa3oBaHue
I'on npuema Ha oOydeHue Ha 1-i 2024
Kypc:

bpsuck 2024



MeToanveckue peKOMEHIAUUN K CaMOCTOATEJIbHOMN

BHEAYIMTOPHOI padoThI

10 y4eOHON TUCIUIIIMHE
11O0.03 buoaorus (nanee— MP)
s cnenuanbHocTy 15.02.16 Texnonozua mawmunocmpoenus

Pazpaboran(n):
— npenonaBarensb [TK

BITY

IIpencenarens K

CorJiacoBaHo:

3amectutens qupekropa [IK BI'TY
1o y4eOHoi pabore

JILA. JIazapeBa

MP paccMoTpeH u og00peH Ha 3acejaHuun
MIPEeIMETHO-IIUKIOBOW KOMUCCUU
«MaTeMaTn4ecKkux 1 o0IIMUX eCTECTBEHHO-
HayuHbIx aucuumiaun» [IK BI'TY (nanee —
[MHK)

oT «28» mas 2024 r., mpotokon Ne 7

Koconamnosa D.B.

JI.LA.JIazapeBa

© Jlazapesa JI. A.
© OI'BOY BO «bpstHCKMIA rOCy1apCTBEHHBIN
TEXHUYECKUHA YHUBEPCUTET»



Tema NeHeTUKa n cenekuus
3apaHue 1:CocTaBneHne NpPoCcTenLLINX CXeM MOHOrMOpMAHOro n AUrMépuaHoOro
CKpelmBaHus.

Uenb: Hay‘-II/ITbCFI COCTaBJIATb I'IpOCTGVILLIMG CXeéMbl MOHO- N LII/IFI/IGDVI,D,HOFO
cKpelinBaHnA Ha OCHOBE npenJjioKeHHbIX JaHHbIX.

ANropuT™m pelleHns 3agad Ha ournbpuaHoe ckpellmBaHue

1. 3anuwunTe N3BecCTHble AaHHble O (beHoTMNEe poanTenen.

2. OnpegenuTe reHoTUNbI poauTENen, onnpasicb Ha AaHHbIE YCIOBUA 3a4auu.

3. OnpepgenuTe, CKOMbKO N KaknxX TUMNOB rameT obpasyeT Kaxabli poANTENbCKUIA
OpraHu3m.

4. Onpegenute BO3MOXHblE reHOTUMbI TMBpMaoB NepPBOro NOKONEHUs!, NOMb3ysChb,

ecnmn aTo Heobxoaumo pelueTkon lNeHHeTa.

5. Onpegenute heHoTUNbI TMBPUAOB.
6. Onpegenute hopmyny paclienneHms rmépuaHoro NoTomMcTaa.
7. Onpegenute cdopmyny paclienneHmst PeHOTUNoB rMdbpmMaHoro nNoToMCTBa Mo

KaXK4oMy MpU3HaKy.

3agayva Ne 1. Y KpynHOro poraToro ckoTa reH, 06yCcnoBnmMBatoLLMn YEPHYIO OKPaCKy
LUepPCTN, AOMUHUPYET HaZ reHOM, OnpeaensoLWwmMM KpacHyo okpacky. Kakoe noToMCTBO
MOXHO OXWAaTb OT CKpeLLYMBAHNA rOMO3UTOTHOrO YepHOro Bbika U KpacHOWM KOpOBbI?

3apgaya Ne 2. Kakoe NOTOMCTBO MOXHO OXuAaTb OT CKPELMBaHUS KOPOBbI U Oblka,
reTepo3nroTHbIX MO OKpacke LIepcTu?

3apada Ne 3. Ha 3Bepodhepme nonyyeH npunnog B 225 HOpokK. N3 HUX 167 XXMBOTHbIX
UMEIOT KOPUYHEBLIN MeX 1 58 Hopok ronyboBaTo-cepon okpacku. Onpegenute
reHOTUMbl MCXOOHbIX POPM, €Cr N3BECTHO, YTO FreH KOPUYHEBOW OKPACKU AOMUHUPYET
Hag reHom, onpegensLwmnm ronyboBaTo-cepbin LBET LLUEPCTMU.

3apada Ne 4. Y yenoBeka reH kapux rnas JOMUHUPYET Hag reHOM, 00yCrnoBMBatOLLMM
rony6ble rnasa. Nonybornasbii My>kdmMHa, OOUH U3 poauTenen KOTOPOro UMen Kapue
rnasa, >XeHWUsicsl Ha Kapernasomn XeHLMHe, y KOTOpOW oTewl, UMen Kapue rnasa, a MaTb
— rony6ble. Kakoe NOTOMCTBO MOXHO OXmaaTb OT 3Toro 6paka?

3agada Ne 5. Beinuwmnte rameTbl OpraHM3mMoB CO criegytowmmm reHotmnamm: AABB;
aabb; AAbb; aaBB; AaBB; Aabb; AaBb; AABBCC; AAbbCC; AaBbCC; AaBbCc.



3apaHue 2: PelueHune reHeTU4ECKMUX 3aaau.
AHanus ¢peHOTUNNYECKON U3MEHYNBOCTMU.

Llenb pa6oTbl: HayunTbCs yCTaHaBNMBaTb 3aKOHOMEPHOCTU HacrneaoBaHUs ABYX U
6onee nap anbTepHaTUBHbLIX NPU3HAKOB, rEHbl KOTOPbIX HAXOAUTCS B pa3HbIX napax
FOMOJTOTMYHBIX XPOMOCOM, NyTeM rMbpuaHOro nnm NONMrMGPUAHONO CKPELLMBaHUS.

3apgava 1:

Y yenoBeka HMU3KMI POCT NpeobnagaeT Hag BbICOKUM.

1) KakoBbl FeHOTUMbI YIEHOB CEMbU, ECIIM Y MaTepU POCT HU3KWIA, a y oTua
BbICOKUIN?
2) KakoBbl reHOTUMbI Y1IEHOB CEMbW, ECINN MaTb reTEPO3UroTHa, a oTey,

rOMO3UroTEH MO NpPU3HaKy pocTa?
3apava 2:

Y KPC reH obycnaBnuBatoLLmii YEPHYH OKPACKY LIEPCTU JOMUHUPYET Haa KPacHbIM.
Kakoe noToOMCTBO MOXHO XAaTb OT FOMO3UIOTHOIO YepHOro Bbika 1 FOMO3UTOTHOM
YepHOWN KOpOBbI?

3apaHue 3

Y yenoBeka Kapun UBET rnas JOMUHUpYOLWMA Hag ronybeim. Kakoro ueeTta 6yayT rnasa
y NOTOMKOB, €CNK Kaperna3sasi XXeHLUMHa BbINOET 3aMyX 3a rofiyborrnasoro Myx4ymHy.
Ob6a poguTenen roMo3nroTHbIE.

3apaHue 4

Y haconu YyepHasa okpacka CEMEHHOM KOXYypbl A AOMUHUPYET Hag 6enown a.
OnpenennTb OKpacKy ceMsiH Npu crnegylowemM CKpeLlnBaHnumn?

a) Aa x aa
0) AA x Aa
B) aa x AA
3apaHue 5

Kapuin uBeT rnas goMuHupyeT Hag ronybbiM, TEMHbIV LBET BONIOC — HaZ CBETIbIM.
Onpegennte BEPOATHOCTb POXAEHNSA ronybornasoro CBETNIOBONIOCOro pebeHka, ecnm
MaTb — reTepo3uroTHasa no obemMm nNpmusHakam Kapermnasas TeMHOBOMOcas, oTeLl —
ronybornasbii TEMHOBOJIOCHIN.



3apaHue 3: OnucaHue ocob6en ogHoro Buaa no Mopdonorm4ecKkomMy Kputepuio.
Lenb paboTbil:

® YCBOWUTb NMOHATUE «MOPEONOrMYECKUN KPUTEPUINY,

e 3aKpenuTb YMEHME COCTaBNATb ONUCaTENbHYIO XapakTEPUCTUKY pacTEHUN.

e Hay4MTbCS BbISIBMATbL YEPTbl MPUCNOCOBGNEHHOCTN OpraHM3MOB K cpeae
0buTaHNs U ycTaHaBNMBaTb €e OTHOCUTENbHbIN XapaKkTep.

1.PaCCMOTpI/1Te pacteHna opyx BsMaoB 1 ONUINTE UX:

MepBoe pacTeHune BTopoe pacteHue

Ha3BaHWe pacTteHund

0COBEHHOCTN KOPHEBOW
CUCTEMBI

ocobeHHOoCTHM cTebns

0CcoOeHHOCTM nNucTa

0COOEHHOCTU LBETKA

ocobeHHOCTM nnoaa

2.CpaBHUTE pacTeHNsi ONMcaHHbIX BUOOB MeXay coOoM, BbISIBUTE YepTbl X CXOACTBA U
pasnuuus.




3apaHued: NMpucnocobneHne opraHN3MOB K pa3HbIM cpeaam obutaHums (K
BOAHOW, Ha3eMHO-BO3AYLWHOW, NOYBEHHON).

Lenb paboTbil:

e YCBOWUTb MOHATME «MOPEONOTrMYECKUI KPUTEPUNY,

e 3aKpenntb yMEHME COCTaBATb OonncaTtesibHyr XapakTepUCTuky paCTeHMVI.

e Hay4MTbCS BbISIBMATbL YePTbl MPUCNOCOBNEHHOCTN OpraHM3MOB K cpeae
obuTaHNsi U ycTaHaBNMBaTb €e OTHOCUTENbHbIN XapaKkTep.

1. BblIiBUTE OTHOCUTENbBHbIN XapakTep NpMcnocobneHHoCTU. MNonyyeHHble gaHHble
3aHecuTe B Tabnuuy «pncnocobneHHoCTb OPraHn3MoB U €€ OTHOCUTENBHOCTbY.

Mpucnoco6n1eHHOCTb OPraHM3MoOB N €€ OTHOCUTENbHOCTb

HassaHue

BMaa

Cpena
obutaHusa

YepThbl
npUcnocobneHHoCTH
K cpeae obutaHus

B 4ém BblpaxaeTcs
OTHOCUTENbHOCTb

npUcnocobneHHOCTH




Tema: MNMpoucxoxaeHne XN3HN U YeroBeKa

3apaHue 5: AHanu3 n oueHka Pa3sINyHbLIX TMNOTEe3 NPOUCXOXAOEHUA XKU3HU U
yenoBekKa.

Llenb: 3HaKkoMCTBO C pa3nn4HbIMU TMNOTE3aMn NMPONCXOXAOEHUNA XNU3HN Ha 3emne.

1. icnonb3ys KOHCNeKT, y4ebHukn, rmobarnbHyto ceTb cocTaBbTe Tabnuuy

o.1N.0. logbl | [MnoTesa 0 NpPonCXoXaeHNN JlokasaTenbcTBa
YYEHOro Unu XWU3HKU | YenoBeka u €€ CyWHOCTb
domnocoda

AHakcumangp

ApucToTenb

K.JInHHen

N.KaHT

A.H.Paguwes

A.KaBep3HeB

K.B.PobuHe

K.B.JlTamapk.

Y.[apBuH.

2. OtBeTUTb Ha Bonpoc: Kakne B3rnsabl HA NPOUCXOXAEHWE YyernoBeka BaM bnuxe
Bcero? Novyemy?




Tema: OcHOBbI 3KONOrNMKn

3apaHue 6: CocTaBneHune cxem nepepayv BewecTB U IHEPrum No uensam nuTaHus
B NPUPOAHON 3KOCUCTEME U B arpoLieHo3e.

Llenb: Ha npumMepe MCKYCCTBEHHOW 3KOCUCTEMBbI MPOCNeanTb N3MEHEHWS,
NpoVCXoAsLmMe Nnog Bo3geNCTBUEM YCIOBU OKPYXatoLLen cpebl.

1.HasoBuTe opraHnambl, KOTOPbIE AOSMKHbI OblTb HA NPONYLLEHHOM MECTE CneayrLmnx
NULLIEBLIX LIENEN:

Hexrap yseros Myxa Cunnya

S

| —
Kyxywxa

Cemena lagoka Aucr

2. A3 npeanoXeHHOro Crnmcka XXuBbIX OPraHM3MoB COCTaBUTb TPOPUYECKYHO CETb:
TpaBa, Aro4HbI KyCTapHUK, Myxa, CMHMLUA, NAryLika, yX, 3asL, Bonk, 6bakrepum
FHUEHUS, KOMap, Ky3HeYnK. YKaxnte KONM4YecTBO 3Heprumn, KOTopoe nepexoauT ¢
O HOro YPOBHSA Ha ApYrown.



3apgaHue 7: PelieHune 3Konoruyeckux sagad.

Llenb: co3gatb ycnosus ans oopMmpoBaHUs yMEHUN pellaTb NpocTenLume
aKonornyeckue 3agadu.

o) PeweHne 3apau.
3agaya Ne1.

3Has npaBuno OecsaTu NPOLEHTOB, paccuymMTanTe, CKOSbKO HYXXHO TpaBbl, YTOObI BbIPOC
OLVH Open BecoM 5 Kr (nuLeBas Lenb: TpaBa — 3adau, — oper). YCNoBHO NpUHUManTe,
YTO Ha KaXX4oM TpodMyYeCcKoOM ypOBHE BCerga noefarTcs TOMNbKo NpeacTaBuTenm

npeablayLero ypoBHsi.
3apava Ne2.

Ha tepputopun nnowagpto 100 KM2 exerogHo Npon3BoanIIn YacTUYHy0 pyoKy neca.
Ha MOMEHT opraHu3aumm Ha 3To TeppuTopumn 3anoseaHnka 6oino otmeyeHo 50 nocen.
Uepes 5 neT yncneHHocTb nocen ysenuymnack 0o 650 ronos. Euwe yepes 10 net
KonuyecTtBo nocen ymeHblwmnoch 4o 90 ronos 1 ctabmnuanpoBanock B nocreayrowme
rogbl Ha yposHe 80-110 ronos.

Onpegennte YMCNEHHOCTb M NITIOTHOCTL NOrofI0BbS JIOCEMN:
a) Ha MOMEHT CO34aHunsA 3anoBeaHVKa;

0) Yepes 5 neT nocne co3gaHus 3anoBeaHNKa;

B) 4epe3 15 neT nocne cosgaHus 3anoBegHVKa.

3apaya Ne3

O6Lwee coagepxaHue yrnekucnoro rasa B atmocgepe 3emnu coctaenset 1100 mnpa 7.
YCTaHOBMEHO, YTO 3@ OAMH rof pacTUTENbHOCTb acCuMunMpyeT noytn 1 mnpa v
yrnepopga. lNpumepHo CTonbKo Xe ero Boligensercsa B atmocdepy. Onpegenure, 3a
CKOJTbKO NeT BECb Yrnepoa atmocdepbl NpornaeT Yepes opraHm3mbl (aTOMHbIN BEC
yrnepoga —12, kmcnopoga — 16).

PeweHnne:

Mopcuntaem, CKONMbKO TOHH yrrnepoga cogepxutcsa B atmocdepe 3emnu. CoctaBnsem
nponopuuto: (MonsipHas macca okcuga yrnepoga M(CO2) =12 1+ 1621 =44 1)

B 44 ToHHax yrnekucroro rasa cogepXxutca 12 ToHH yrnepoga

B 1 100 000 000 000 TOHH yrnekucnoro rasa — X TOHH yrrnepoga.
44/1 100 000 000 000 = 12/X;

X' =1 100 000 000 000*12/44;



X =300 000 000 000 TOHH
B coBpemeHHon atmocdepe 3emnu HaxoguTtca 300 000 000 000 ToHH yrnepoaa.

Tenepb HEOHXOANUMO BbISICHUTL, 3a Kakoe BpeMs KONMYecTBo yriepoga "nponget”
yepes XuBble pacTeHus. [1na aToro Heo6xo0AMMO NONYyYEHHbIM pe3ynbTaT pa3gennTb Ha
rogoBoe notpebneHve yrnepoaa pacteHnsamMm 3emnu.

X =300 000 000 000 /1 000 000 000T B roA
X =300 ner.

Takum obpasom, Becb yrrepoq atmocdeps! 3a 300 net 6yaeT NOMHOCTLIO
acCUMWUITMPOBaH pacTeHnsiMn, NobbIBAeT NX COCTAaBHOM YacCTbO M BHOBL NONageT B
aTMmocgepy 3emnu.



3apgaHue 8: OnucaHue aHTPONOreHHbIX U3MEHEHUM B eCTeCTBEeHHbIX NPUPOAHbIX
naHpwadTax cBoOe MECTHOCTM.

Uenb: M3yunTb rpynnel naHawadgra u paccMoTpeTb NpUMepbl NaHgwadgToB CBOEN
MECTHOCTU

1. 3yumnTe rpynnbl NnaHawadpta n npuseanTe npumMepbl NaHawadToB CBOEN MECTHOCTH

pynnbi: Onuncanue Mpnmep

Mepeas NPaKTUYeCKN HEM3MEHEHHbIE: NEAHMKN, MONSIPHbIE,
BbICOKOrOPHbIE Y OYEHb CyXME NMYCTbIHU, HE3KCNyaTUpyemble
neca v nyra (B TOM 4ncre 3anoBeaHWKN) T.e. HEOCBOEHHbIE UK
CO3HaTeNbHO COXpaHsieMble YeNOBEKOM NaHALadThl.

Btopas cnabo M3MEeHEHHbIe, B KOTOPbIX OCHOBHbIE NMPUPOAHbIE CBS3M
He HapyLleHbl. TakoBbl pauMoHanbHO 3KChyaTupyeMble reca,
€CTeCTBEHHbIe Nyra, nactouiya, BOgOEMbI 1 HaUMOHarnbHble
napKku.

TpeTbs HapyLUeHHblEe — BO3HUKLLUME B pe3ynbTaTe AfIMTENbHOro
HepaLMOHarbHOro NCMoNb30BaHUS NMPUPOAHbLIX PECYPCOB.

YeTBepTas | CUNbHO HapPYLUEHHbIE, BO3HUKLLME MO TEM XE NPUYMHAM, YTO U
naHawadTbl TPETbEN rPYNMbl U Yalle BCEro B YCIOBUAX
HEeyCTONYMBOro paBHOBECKS MPUPOLHbIX NPOLECCOB
(BTOpMYHOE 3acorneHne n 3abonaymBaHmne, NOABWMXKHbIE MECKU,
3abpoLlueHHble ropHble BbIpaboTkK).

MaTtas npeobpa3oBaHHble, UNWN KyNbTYpPHbIE — NOMS, caabl, NnaHTauum
MHOTOMNETHUX KyNbTyp, CESAHHbIE fyra, lecoHacaXaeHus,
NpupoaHble neconapku. B aTux naHawadTax npupoaHbie
CBSI31 B TOW UM MHOW CTEMEHUN LieneHanpaBneHHO N3MEHEHDI.
OHM NOCTOSIHHO NoaAepPXXnBarTCA NYTEM KyrnbTUBaLMK,
Menuopaumm, XMM1M3aLuumn noYBbl, pa3BedeHu s None3HbIX
4eroBeKy pacTeHUI U XKUBOTHbIX, CO34aHNS Noe3alMTHbIX
NeCcOoKyCTapHMKOBbIX MOJIOC.

LWecTas MCKYCCTBEHHbIE NaHawagTbl, CO34aHHbIE YErNOBEKOM Ha
NpUPOLHON OCHOBE. OTO ropoaa u céna, NPOMbILLIIEHHO —
SHepreTnyeckne N TPaHCNoOpPTHbIE Y35ibl, TOPHbIE pa3paboTku,
cloa e OTHOCATCA NNOTUHbI, BOOOXPAHUIMLLA.

1. BbiBOA




3apaHue 9: CpaBHUTEeNbHOE OnNUcaHue O4HOM U3 eCTeCTBEHHbIX MPUPOAHbIX
cuctem (Hanpumep, neca) U Kakon-HMbéyab arpoaKkocucTemMbl (Hanpumep,
MwWeHUYHOro nons).

Lenb: BbISBUTH YepTbl cXoAacTBa U pasiinynd eCteCTBeHHbIX U NCKYCCTBEHHbIX
OKOCUCTEM.

1. 3anonHuTtb Tabnuuy «CpaBHeHME NPUPOLHbLIX N MCKYCCTBEHHbBIX 9KOCUCTEM»

Mpu3Hakm cpaBHEHUS Jlec MweHnyHoe none

Cnocobbl perynsaumm

Buaosoe pasHoobpasune

NMNoTHOCTbL BUOOBbIX
nonynsaunn

MCTOYHMKM SHEeprum n nx
ncnoJsib3oBaHmne

npO}J,yKTI/I BHOCTb

KpyroBopoT BeLLecTB 1
3Heprum

Cnoco6HoCTb BblaepKMBaTb
N3MeHeHMs cpeabl

2. Cgenatb BbIBOg O Mepax, HeobxoanMbIX ONA Co34aHns yCTOl7|‘-Il/IBbIX NCKYCCTBEHHbIX
3KOCUCTEM.




3apaHue 10: OnucaHue u npakTu4yeckoe co3faHue NCKYCCTBEHHOW 3KOCUCTEMbI
(npecHoBOAHLIN akBapuymM).

Llenb: Ha npumepe NCKYCCTBEHHOWM 3KOCUCTEMbI NPOCNEANTL U3MEHEHNS,
npoucxoasiine non BO3OECTBUEM YCIIOBUIA OKpY)KatoLLLen cpeabl.

1. Kakue ycnoeusi Heobxoammo cobntogatb Npyu Co34aHnM 3KOCUCTEMbI akBapuyma.

2. OnuwIMTEe aKBapuyM Kak 3KOCUCTEMY, C yKasaHMeM abruoTUYECKMX, BUOTUYECKNX
dhakTopoB cpeabl, KOMNOHEHTOB 3KOCUCTEMbI (MPOAYLIEHTbI, KOHCYMEHTbI, peayLEeHTbI).

3. CocTaBbTe nuLLeBbIe Lenu B akBapuyme.
4. Kakne nsmeHeHnsa Moryt npon3onTn B akBapuyme, ecnu:
e ragarT NPsIMbl€ COSTHEYHbIE NYYM;
e B akBapmyme obutaeT 60nbLLIOE KONNYECTBO PbIb.

5. CoenanTe BbIBOA O NOCNEACTBUAX NU3MEHEHUIN B 9KOCUCTEMAX.
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