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t. IIEJrr4 OCBOEHTTfiI ArrCr\VrfrJrVrII

flpe4lrerou Kypca "OcHoBr,r ecrecr

coBpeMeHHofo ecTecTBo:lHlHLrA, yrrop Aelae

3aKOHOMepHOCTT4 B rrpi{poAe, r(oTopbre eA

ecTecTBeHHoHayrrHoe sHaH4e, Fro M qepe3 fyMaH

If,enr xypca - rorca3arr z o6ouroBarr,

flauuax qenb Aonxsa cnooo6crBoBarb rapMo

3HaKoMI4TL Lrx c MeroAcl:rorzefi ec'recrBel-IHo

Kypca flBrrs.ercfl. QopnuporiraHr4e y cryAeHra

ocrroBaHHofi ua AocruxeHrrfix ecrecrBeHHoHay

3a4a,ru Kypca - paaKpbrrr, coAepx{aHrl

xoHuenunfr coBpeMeHHoro pcrecrBo3HaHlr.s.

Knann$zxaquouHrrQ rpe6onaHz fl'. cry D.

ecTecTBo3HaHVg.; BI4AeTL CBfl3Il MeX4y

cpyr4arraeurzl[bHbre 3aKoHpMepHocrr{, Jrexa

xapaKTepu3yrouue efo KaK eAr4Hoe uenoe;

cr4creMHocrrr u cauooprdnh3arJr4tr. Ou Ao

nerepMr4Hr4poBaHFrocTb rrqp14 oAlrLrecKrrx np

t. IIEJrr4 OCBOEHTTfiI ArrCr\VrfrJrVrII

paccMaTpIIBaTb npoueccbt 14 tBileHr4q c TorIKr{ 3

I4cxog'- v3 coBpert{eHHbrx noc'ra}KeH

oKpyx(arcuee ee npocrpar[crso Heo6xoAprMo

AnHaMr4rrecKr.rx cl4creu (rlrzrraarzuecxyto, 6a

couuarlbHyro), o6re4r.iueur{stx neruuefiriuNlr4 ctsr{3rMr4. rrpupgAy, LreJloBeqcox:oc oolqeslBo,

Hayr{Hyro MF,rcJrb cneAyer paccx,rarprrBarb B rrx Hepacropxrafaoit qenocrHoclu. EiosHIa

seo6xoAznrocrr o6o6rqeHu.q suatruit o6 3Borrrourrr4 narireft rrJraHerbr KaK erlan(oro

KocMl4rlecKofo, feoJrofu.{ecl(oro, 6r.rorenrIoro 14 aHTporlorennorio npollecca. Bblt{s,nsercs

HayKH rax naxuefiuefi cnl6,r npeo6pasoBaHlas. 14 3Bonroqupri B Hacro.srueM H 6yAy.ulr:nr nnas

2. MECTO AI4CIIHil.rrr{HLI B CT'PyKTypE OIIOII BO

flucgvr'tntua OcHoer,r ecrecrBo3FraHus BXoArrr e o6rsarenbHyro Lrzrcrb a

Arrcur4 nnr4H ocnoeHofi o6paaoearelr,nofi npofpaMMr,r 4oAroroBK[ eiaxa-uaepoe

HarpaBneHr4ro rloAfoToBI{r.r Mateuatv.tecKoe o6ecleqeHue: 14 aArvraHuc:Tpl4poBa

raurpopvraunoFrHbrx c14 creNl. lltrlorpalrrira ArrcurlnJrr{Hbr coQraueua B coor]lercrBl4

rpe6oeaHzxuu K c'faHAapTy nnfl FralpaB.[eFrurr rroAroroBKr{ 02.03 03 MeLrerraatuqe

o6ecne.IeH:ae 14 a1Mr4HucrprrpoBaHae uH(ropMauaoHHbrx cl4c1eM, a raKll(e (l yLIeroNI 3

npc,rpeccuosalruofi AeqrenbHocrr4 BbrrlycKHr4Kau ypoBH-s c)ro rrqAforoBKl.i.

Co4epNauue Arrcufin:rrrHEI, TeN,rarl4Ka rrpaKTr.rlreoKHX zagstuit oplreETr,tpoBaHbr Ha

TO

ue

c

oe

ar{

coAep)r(aHr4e ApyrlTX o6ulenpoQeccnoHzlrrbH

npc.,rpaMMbt u 6autpyerc-q Ha 3FraHraqx npe.qM

cpeAHero (lo:rHoro) o6ulerp o6pa:oeaHurr: Mar



3. IIJIAHI{PyEMbIE PE3I/JIbTATI'I

flnanupyeubre pe3yflbrarr,r o6yrreFrr4"s

DE3'VJIbTATAMII OCBOCHI4' OilOII:

o EvrIEHr4ir rr Q lu4c uI4rIJII4lrrl

rlo .4I,I CUU n lrr4 lre, C q OTH eCeHH ble C II.[aHIr pyeM

fh aH n pyev bre pe3ynbrarsr o6yveuzr rto A]IcL\Hun]iHe
xapa KrepH3yrourHe sTar I br rlqpru r,r po sa HUt KoM I IereH ur fi

2) yvennn:
BbrAenflTb 6agoeue cocraBJrro ul ne 3a,\aqv;
ocyuecrBnqT'b AeKoM rro3huHro 3aA4q H;

cooTHocHTb pa3HopoAHbre tBneHFq 14 c14creMaTH3'HpoBaTb v

paM Kax n:6pauusrx BHAoB np,crbecQ no na,ru so ft Aeqrer b r{ocru

$opvryrrapoBarb zlnbrepHarhBHbre noAxoAbr K peueHnro r

pa MKax ssr6paHHsrx BaAoB npocpecu,rouarsuoil AeflTeJlbHocrt4,
Lrr,rcJre Ha ocHoBe o606uleunrL :ar<ciuoe z MeroAoB pa3nl4LtHblx

pe3ynbraroB a: u Hrpop uauaorHH brx H crroLrH H KoB.

3) uaeurrrz:

otrbrr I4crroJlb3oBaHHt !rHAyKThBHqfo z IIeAyKTHBHOfO IIOAXO

perneHufo 3a4al{.
fl paKTr,lqecKu I o n urr pa6orut r: nncpop uaqaoH H br rvl 14 hi]TOq FI H KaM

HaBblKI'{ 14CflOr'1 b3OBaHLIfl Al{ZuleKTPIqeCKOfO MeTOAa n03HaHUfl

aFrilrrH3e h cfiHTe3e r,ruQoprraaulau pa:,rnuHofi trpHpoAbt

tloKa3aTeJI L{ C}CBOeHV it KOMIIeTeHUA14

B pe3ynbrare ocBoi3Hrzq At{crrnnn}rHbr oryAeHT Aofl

AeMOHCTpr.rpOBa'rb ocBoeHr,re yKa3aHHbrx rcounereuqNfr

AecKpHnropaM "3HaHI4fl, ylreura.af HaBbrKH", B c,co'rBelTcrBh

TeM aruqec Kr4M H MoAyJr fl,Mll )\t49r\p\n,rr r.r Hbr, I p I4M eHqTb flOnyqe H

3HaHnfl B nocneAyrouleM o6liueHuu n nporf eccnoHzlllh

Ae.sTenbHocTI4:
I ) :sasus:
6 agos sle n pr,r Hurrrrbr cr,rcreM Horo a(ar rasa;

npaBHna cocTaBJreHu fl. aHarAT nt]ecKu)i Ao KyMeHToB ;
rrpaBHna o(ropnareuur ccbrJr oli ua 6 1a6n rzorpaS uuec rcne onI,IcaFIH.tI

ocHoBHbre cprzroco$cxr,re noHrlr4r u reopvu, cBt3aHH

orrl4caHueM ycrpoilcrea oKp)DKaro[Ierro rvrnpa, a ratlJl(e HX c
3aKoHaMH 14 rrpr,rHrlvnavw pa3Blaltfl, Qoplay-rrrrpyer'r
o6ulecreeHuo-ryMaHtzTapHbr]vu{, efrelcreeuHrtnn h rexF{Hr{ecK

HayKaML.r.
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I4ttHOM KOHTCKCTC.

l) znauur.
o6laAaer 6a:oesrNaH

N/taTeMaTu qec rcnx u ( rz,r rz)

2) yvenut:

3) naourru:
hMeeT I-laBbrKl4

AerTen bHocTH

3HAHAAMI'I., tlOJlyqellHbllvlvl

ecTecTBeHHbrx HayK.

e o6r

yNreer Hcnonb3oBaru 6a:oesre: :uarirr u: o6racrn NrareMarrqecK
(nl r) ecrecrBeH Hbrx HayK B n poQepcuouar suoil Aelrer bFIocrt4.

aur6opa Merol(oB pQuenn.r :a4a.r nporpeccHoHan ov1

Ha ocHoBe reoDern.rbcrrnx grtaun[.

Z[. OET'EM I4 CTPYKTYPA AI4CTIUilJIIIHbI

Tpy4oennxocrb rlr cIrl4rInI4HbI 72cocraBJrfler Z 3aLrerH6le e/JHHI4II, qac.
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TexHrlqecKr4e. Hayvuax i<apruna Mlrpa.

ecTi3crBo3HaHzq KaK y.le6Hal Avrcr\t4rrJ7u

Knacczrpurarlr4.s MeroAoB HAyqHo f o ro3HaH nq.

Pa:Iel 2. Vlcroput ecrecrBo3HaHHt..

f eoqeurpuLrecKa.s u f enr4orleHTp14 ltecKa.f, cI4 cre
MI4pa, AI4aJIeKTI43aUr4.rr eCTeOTB03HaHI4q.

Pa-sler 3. OcuoeHbIe rIoHfIrHt coBpeMeHHOri

BpeMr, rrpr4HuHnbI oTHocI4TenbFIocTI4 14 CI{M

BpeMeHr.r. crpyr<rypa il,rarepr4l4 u cr4

Aanr,Honefi crB14e. flpzuqun r,r cyITepn03 LrrJr4H, H

Pa:lel 4. [uuawLrecKl4e 14 crarvrcrvrqecKne 3

)Krrlofi u Helr(aBo.ff nplrpoAe. 3aros coxpaHeH

Cauepreruxa. PoX4eHLIe [qptAKa 14 xaoca. CIa

Pa:Ae:r 5. OcHoeurre rroHsrvrs. Lr rpeAcraBneHll
OcuoeHsle 3aKoHbr xrrNrvr4. Arouno-l,roneKynqpHaq v :uerrlponnaq reopnu. )(tanazuec[<oe

coeAaHeHr4e. PeaxqnoHHa.s croco6noclr BeulecrBa. Xurl,ru.recra.d texHororn.a.



Paster 6. BHyrpeHHee crpoeHr4e u ucropr4s, I
Konqenqutl pa3Bvrnfl. reoc@eputrx o6oro.{eK.
3rorornqecr<ue Synxquu marocSeprr. feorpaS
Pas4er 7. Bo:uuxHoBeHr4d, 14 3Bonlourrfl )r<Lr

3Bo rrForlr4r4. ApryrrreHru 3BpnroquoH r4c't oB kI

ypoBHr opf aHrr3 auvn MT epwkr.

Pa: Aen 8. llpnnqunr,r DBonroqrrr4, Boclpo?r3BoA

xLIBbrx opfaHrr3MoB - ocHoqa opfaHr,r3arlr4r{ H y
Pa-suer 9. rleroeer< u 6zqccpepa. CncreMHsr
3uoqzu H TBopr{ecrno. 3goponre n pa6orocuo
3BO,IIrcUVI4.

Cogepxnuue ilpaKTn.recKr.rxl.na6 o

Tenra 1. HayuHsrfi MeroA. KgaccuQzrarlurr Mer
T etvra 2. Hayvur,re peeonroqizu.
Telra 3. flpocrpaucrBo Ir BpeM-s, npvHur4nbr or
Tenra 4. 3aron coxpaHeHr4rr pHeprupr.

Telra 5. Xravzqecxa.s rexHofiofus.
Telra 6. Coepeueuuble KoHrlenqr{r4 pa3Br{r'rax reo cr[ epHrx o6olluer.
TewaT . Teopuz oBonroqull.
Telta 8. Oco 6euuocru 6uolprzqecKof o yp oBFrs opraHr43aurru.r rr,ra,tepuu.

Tervra 9. r{eroeer u 6uoc$epa.

:;. OEPA3OBATEJIbHbIE TEXHOJIO

Ar-fl Ao cruxeHu-s n-rr[uupyerr,rbrx pe3ynb
cneAyrorqze o6pa:o4arenbHbre rexHoJro

KTIrqepK14e

z u Q opnr aqu oH H o Jl ap B lr Baro uru e rexHo n o rH 14 ;

pa3BHBarouue npo6rpetvHo-opr4eHTapoBaHHbre rexuorord,a;
o6vqenr.r.s.JIhTIHUUI HU UO?lgTI IIIDUBAHHbITJ IgXhIUJIUI 11I,1 OUY9gH

MeroAu .IIerqprs
llpa

Me'roa IT .T

Pa6ora B KoMaHne

Case-studv
lloo6rentroe o6vqenue +
Korrrexcru oe o6y,resne
O6yuenne Ha ocHoBe

OTbITA
-r

WHqusu[yanbHoe
o6y.{euue
Mex<nucurannr4HapHoe

o6vqesue
T

Oreperrarolla-a
caMocroqrerr,Haqpa6ora

B paMKax u3yrrerf r4fl Ar.rcqnnnrrHr,r Bo3Mo)KHcr npiunenenue uraporo cnexfrpa
o6paaoeareJrbHbrx rexHonofufi: nercqzonHo-ceMr4HapcKa-s cacrplra o6yueual (lpeL4uqraoHr]rrre

ffiff:: ii"il,"iXlll;^""i1'-',Tffi#?f"';
ceMr4Hap rpe3eglarlnfi u Aevoncrpa.uvoFlllr,Ix
ponr.rKoB )xrrorotu.s 1)a3BITTI,{q KpprTr4LrecKofo Mbrxrnelu{;



rexrroJrofr4fr. Als. uouuropuiara rexlrqefi ycrreBaeMocrr4 cry.qeHrirn z KoHrpon.s srrarruii).

6. OIIEHOTIHbIE CPfIACTB A l.nfl TEKyIIIETO KOHTPOJI-fl

y cfIE BAE M O C TI,I, fIP O ME NtyT O qH O lz Ar:rn CTAUI4I4 fI O r4T' O IAM
o c B o E H vA IVTCL\ IrIr JI I4 I{ bI r4 vrl E E H O - M E T O AI4 rI E C K O E

O E E C TIE q E HI4 E C NiU O C T O,fl 'T E JIb H O IZ P A B O T Bf C T YNE HT O ]}

TEKvlll4tz XOHtp,ClIb
ycrleBaeMocrv -sBrsercr 4eficrny(uraq B yHrrBepcrrrere'Iexyrunu KoHTponeM CIICTCMA

per4Tr4 Hr-KoHTponr.

KourpomHr,re Borrpocnr x pefiruHr-rcoulBo,rro N1

l. B qeu orJrr{r{r4e Me)KAy ecrec'r'BeHH br,*r4 r4ryMaHurapHF,rMrr Jurnu*^,
2. Karcoea ponr rfunocor$uu B Mr4pe uayxu?
3. Karrona ponb MareMarfuxu B Mrrpe uayxn?
4. 9en onpe4eJr.rrerc.f, crpyKTypa ecrecrBeHHoHayrrHbrx :tsauuit'/
5. flepeuucrnre ocnoeH$re nepaoAr,r plr3BLr'tvs. ecrecrBo3H au4s?
6. B .reM cocror{T npr{HrII4[ HayqHofo 4erepuunnsua?
7. B qenr cyrr, HayrrHofo MeroAa [o3Harrus peamHocru?
8. B -iena cyrb MexaHr.rcrfiqecrofo [oIXoAa K noHrrMaHuro rrupa?
f . i(arcofi rroAXoA K [oHr4N4aHrto Mr4pa pa3BzBaercr B Haoro-flqtee epe-ru.a?

10. r{enr orJrr4qaercq MeroApnof rrfl. or uero4a?
I 1. flepeuzcJrrrre o6rqenayrrubre MeroAbr

12. H'ro raKoe 3Mflr4pr.rqecxge l,leroAu?
13. flepe.rracJrrrre u o1rxcurgre 3MrlupuqecKl4e MeroAF,r uay,vnor]o rro3HaHuq.

14. r{ro raKoe 3Kcrrepr.rMeHT'?

15. rlro raKoe r,r3MepeHrre?

I 6. flepeunc Jrrrre u o6r,xcuiETe reo perl4rIe cKIr e MeroAbr.
17. r{ro orHocr4Tcs r< Qoprurprra HayqHoro zvauus?
18. Kaxue Qaxrrr Moryr c.Itirarrcq nayunsrnru?
I 9. Karnrra rpe6onaHz.f, M AenxHa y,4oBnerBopqrb HayrrH ax rurofre:l a?

20. 9ro raKoe HayqHar rarbropnr?
21. r{ro raKoe lr^ay.unas. Teopus, LreM oHa ornr4qaerc-{ or rauoreCrr?
22.Hro raKoe r{HAyKur4rr t4 lleryKuru? flpune4nre npr4Nrepbr.

23. r{'ro raKoe attarruz? CuHres?
24. Hr o raKoe n!eannsar\r4fr?
25. rlro raKoe unryutlux? $ uel,r 3aKJnoqaerc.s porr, LrHTyr4r\4v p rlayxe?
26. Hro raKoe MonenprpoBaHue?

27 . flep evvrc rrr4Te Kp u rep u LI H aylr Fr o cT'I{ s:Hanus.?

28. O6rscrr4re rpr4Hrlan nepracpuKauuH.

29. O6rscslrre npr{Hrrzn ippnrcraipzxaqnz.
30. Onnnrr.rre flpoqecc Hay+rHoro ilo3HaHr4s.

K o urp o,rr, H r,r e B o rI p o c bI K p er"rru H r-Ko HT]p tu ro I{'q2

1. 9ro usyuaet Suwma?
2. 9ro ronuuaerc.rr noA MoAenbHbrM npeAcraBrenue,\4 .flBreHrlq?
3. 9ro .f,sr.qercn cfz:uveqrzrur :axouou?
4. Ccpopuy:rnpyzie np"riurn", HHeprIuu ri orFrocr4rerrbHocrr{ faruJeq.
5. Harulrure npaBrrno cIoxeHr4.{ cxopocreil.



9. B.reu cyrb peAyKlll4ollt4crcKofo I4 xonrrcrcKoro noAXo,4a K noHrrMaHuto ssreuutvr?
1 0. Cft opuynupyfire rocr)4Jrat br crrequaJmHofi reopuu orn:ocurBJrbHocrrr.
1 l. r{evr o6r,.f,cHsercr ([apaAoxc 6rusneqon>?
12. flpuuegrrre npl4Mepbr sKcrreprrMeHTaJrbHolo rroATBep)rq4eHr{{ Teopr4r4 orHoc:H'reJrbHocr?r.

6. Karc onpe4enrn [pocrpaHcrBo r.i BpeM.$r Hrrorou?
7. CSoprr,rynupyfire 3aKoxrbr MexaHr.rKr4 Hrrorosa.
8. B qeu cyrb KoHuenrlr4[.{ Aanbuo4efrcrnu-s r4 6rnsKoAeitcrs:ns!

1 3 . Onurnure KocMo Jlorr4rrqcKyro MoAenb (Dpra4naana.

1 4. KaKoesr [peAcraBneH]rt coBperr.lenuofi nocuolorzu?
15. B -reNa cyrb reopnu Bo:muroro B:prrna?
16. Onururare 3BoJrrour4ro 3Be3a.

1 7. LIro a3yqaer repuo4rzH4ir,rurca?

18. Ccfopruyr'upyftre ocHoBFrbre rIoJro)KeHrr.f, MoneKynspHo-xuuEirprqecKr4x upe4c'raueunfi.
I 9. Pacr<po fi re nepnoe uaquino repMoAr4HaMr4Kr4.

20. fiafire KoJruqecrBeHuyro Sopruy:rupoBKy BToporo HaLraJra replro4zHa]vrrrKrr"
2l . B .reNa 3aKnroqaercr cyrnlHocrs upo6leuEr rennoBofi cuepu4 BceleHHofi?
22. flo,aer{y M6I Ha36IBaeM }Kr4Bbre opfaHlr3Mbr orr(pbrrbrMt4 cacrewav^vt?
23. 3a crler rlero )KI4BbIe opfauv:rrarr Mofyr co3AaBarb BHylpu cp6x ynopx4o.reuuocrn,?
24. fllt rlero c roqKlr 3peHl{q repMoAr4HalluKrr )Kr4BoMy opranrr3My ueo6xoAr.rnr o6lren
eeuecre?
25 . Kaxuwz csofi crsaMrr Aon)KHa o6:raAarr caMo opf aHv 3ylrorIlafl cq cncreN{a?
26. Yro H3fraer cnueprerupa?

KoHrporsHbre Borrpocnr x pefirlrur-rcoHripo,rro J\!3

l. B .reu cyrb sBneHr4s pd\uoaKu4eHoclv ?

2. f4e cocpe4ororreHa rrpaKTulrecr(r4 Bcr Macca aroua?
3. f4e nporn:rt{eres.cr4n+Hoe esauuo4eficreue?
4. flo.reuy c yBenl4qeHnqna qnc:ra qacruu B .sApe .sApa craHoBgTcs Heycrofiuasrrlru?
5. r{ro raroe zgoronrr?
6. Orprruure KparKo rleilHyto peaKrlr{rc reneHLrfl,.sAep ypaHa.

7. B .relr cyrb peaKuufi.al4epHoro cranresa?
8. fle e rpupoAe npozc{o4ar peaKrlr4?r repMo.flAepuoro cnnCesa?
9. I{asoeure r{err,rpe Qy4,aairaeHraJrbHbrx nsauuogefi c'tBvtfl..

1 0. Ha:oezre rrMeHa yrreHsrx. cnoco6crBoBaBrxHX craHoB,reHu*o ocnosHrrx xonuenunfi
XLINIU]./.

11. Flasoezre npr43HaKu NnBr,x cr4creM.

12. flai.me orpeAeneHr{e }Kr4Bofo.

I 3. Ha KaKr4 e or.4eJrbHbre HayKpr noApa3Aen s.ercs. 6vo tornsfl
14. Oxaparctepusyfite ABe fiporr4BorroJrox{Hr,re roLrKa 3peHr.rr e dueHKe flBrreHnfl, }Ka3HM.

15. Karcue xlrMlrqecKl4e oJreMeHTbr Bcrper{arorc.{ B }Kr4Br,rx clprarlu:lrax?
16. Karcze xzMrrrrecKr.re coe4r4FreHr.rs xapaKTepHbr Arrs xraeoro?
17. B .rerr cocroar cror(HodTb crpyKTypHoil oprauusaur4rr ;[(rrBr,ix oprauu:naon?

IIP O MEXYTOTI FIA' ATT]BCTALIZII

BOIIPOCbI K 3ALIET)/

Euoeruxa 14 IIoBeneHIr e .Ie,'Idsexa.

Bsrcruag HepBHar AeqrenbHocrb rr IroBeAeHue.
leuerzxa 14 caMoBocrpou3BoAcrBo )Klr3FrI{.

f n n oregrt npo l4cxo)r{A eHrrfl }Kvr3HLr.

/{a,rruogeficrBfie z 6rz:xo4eficreve. Berr,ec'leo 14 rrore.
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Tec,puz Bo3HI4KHoBeHLI{ x snu. KpeaquoHpr3M, crroHTaHHoe sappxr4eur4e, Teopurr
crauuoHapHofo cocroflHlrs, Teopur llaHcnepMrrra. Euoxnuu-recKh.f, 3Bonloulr.fl.
Teopuz oBonloqupl Jlarr.tapra, [apnuua. Conpeuenubre HayrrHbre [peAcraBJreHr{fl 116 eeorro
Tec,pux sBonrorlr4rr.

Ou:rnxa: yqeHr4e o6 arolrax;
Ooprvra 14 crpoeHr.re 3euru.
(Dyr4arraenraJrbHbre n:azuo;1efi crBrrr.
Xzuuqecxl4e oJIeM eHTbI r{ xp{Mr,rqe c KI4e co enI4H eHn.fl .

Xul,'run B crrcreMe <o6rqecrFo - rrplrpoAa>>. OcnoeHbre 3aKOHbr xgMr{r4
t{eroeex z 6uoc@epa. Hoocrfepa.
3lutoqun u rBoplrecrBo.

CAMOCTO'TEJIbHA-fl PAEOTA CTYJIEHTOB

CaMocro-srenbHafl pa6ora cryAerfroB BKrroqaer errnQnueune loMarrrHr4x
tr o!:roro BKy K rrpaKTrrr{e cKLr M 3 aHqrr.r-sM ur pefr rzHr- KoHTp oirro.

oE:bEM CPC I4 PAqilPEAEIIEHI4E rro BT4AAM yrIEFHbrX PAEOT r) TTACAX

Koruqecreo qacoB

TEMbr PAEOT Anr CPC (TEMr,r pEpEpATOB)

1 . EcrecrseFruoH ay.rrila-s 14 ryM aHrr r aplnas. Kynbrypa.
2. Cpe4crna u nero4i,r Hay:r.vr.

3 . Knacczrpzr< a\ufl. lnayK n orpaclefi ecrecrBo3H aHrr,l .

4. 3rnqecrue npo6rQuu B HayKe.

t2

l2

5 . Wcr: opun ecrecrBo3rr asus. llasopaMa coBpeM eHHc)ro eQrecreo: u aHr4s,.

6. Vuopun orpac:reil ecrecrBo3Ha:u:as.'. cfzsura, xr4Maq.

7. V.ctopur' orpacnefl ecrecrBo3HaHLrfl:.6uotorut, reorortr4.rr, reorpaQa.a.
8. Kopnycrcy:rflpHas. LI xouurHyaJrrr*afl. KoHuerrunr{ onvcairrzx npr4poAbr.

9. Crpyrcrypnbre ypoBHr{ opraHr43aur4r{ Marepr{2. Muxpo, [4aKpo rr Mera-Mprpbr.

10. llpocrpar{crBo r4 BpeMq.

1 I. llpznqzrbr cr4MMetrprrr4.

I 2. 3aronrr coxpaHeHrls.
1 3. Bsaal,ro4eficrnue. FrusxoAeficrBr{e r.r AaJrbHoAeficreue.
74. fluuawurrecKr4e v QTarLrcrkrqecKue 3aKoHoMepHocl]r4 n ripupo4e.
15. CanaoopraHn3arfzrfl s )rprsopi u nerxzeofi rrprrpo.4e.
1 6. 3axouu coxpaHeHr{x :nepruu B Nrar(pocKollr4LrecKr.rx npoueccax.
17 . Xvwyt'tecKr4e npo{eccrr. PeaxquouHas cnoco6uocrt nefirlecrna.
18. BuyrpeHHee crpoertrr4elavcropr4tr reoJrofvLrecrcoro pas$u:ru.s 3enrru.
19. BerqecreeHFrr,rfi cocraB H crpoeFrr4e gevuofi Kopr,r.

20. rugpoccpepa a arlrpcfiepa 3eu.nu.
2 1 . O co 6euFI o crl{ 6n o:rorff.{ecKoro ypoBHl opf a}rr43 au HLr r4ar epvtr.
22.llpuutllrrrbr 3BoJrrour4n, Boc[por43BoAcrBa spasBwlLrfl. x{znux c]4creM.

Pa6ora c JreKur4oHHr,rrra uar(pza[oM,
caMocTogTenbHoe H3yqeHr4e oTAenbHLIX TeM

AIrcIII4rInr{Hbr; rror4cK u o6:Qp nr4Teparypbr t4

3neKTpoHHbIX LICTOLIHHKOB; ir{TeHI4e 14

N3VqCHI4C VI{COHPIKA V VqC{OHI,IX TOCOOI4I4.

lloArorosxa K IIpoBepor{HLIM

B r,rnonneur{e AoMarxH ux za[\auufr'
II On,f OTOBKa K IIpaKTLIqeCKIZM 3aHflTI'jg,M



23, Muoroo6pasue lrunr,x opfaHr,r3MoB - ocHona
6uoc$epu.

24. f erueruKa r4 gBoJrroqvrx. llpuurlr4rrbr yHuBepcanbHofo
25. BuogruKa u noBereHlle rreJroBeKa.

26. 3nrounn u rBop.{eoTBo.

27 . 3gopor'r,e n pa6orbcuoco6Hocrs.
28. 9eroeer z 6raocQeipa.

29. KocnuqecKrre rlr4KJrbr.

30. Hoocrlepa.

Ar4CUr{[Jrr4HbI

7. 1. KHI{| OOEECIIEIIEHHOCTb

Ha.hrueHoeaHlre nlrreparypbt: aBTop, Ha3BaHfie, Brra

vB naHlt f,, t43aaren $crBo

n

foa
N3LAHAA

2

n!{reparypa

2.0t9

2.019

2019

bHar nhTel

20t9

2019

OcHoeH

l. Crapoay6uee, B. A, KoHuenr{|rur coBpeMeHHoro
ecre:crBo3rlar-rnn : yle6uaK Anr aKaAervlrrqecKoro

6arzrnaepnara / B. A. Crapoay6uee. -2-e uzt.
Mocxea ; l4sAarerucreo lOpafir, ?-019. - 332 c. -
(YH raeepc urersr Pocc ar). - I SBN 91 8-5 - 53 4-021 07 -

5. Terccr : a,rercrpounrrir ll ?BQ lOpairr
2. Cyprrr<on, B. B. BeeaeHue B oorioBbl
ecre'crBo3r{aHur : yre6Hoe noco6r.re 4lr
aKal(eMhqecKoro 6axaranpqara I 13. B. Cypunoe.
6-e wsn., hcnp. 14 Aon. Mocxea t hsaarerscreo
IOpafir, 2019. - 190 c. (Eaxarafrp.
A rcaAe n,r rq ec rcu il xypc). - ISBN 9,1 8-5 - 53 4-0 51 39 -3 .

- Tercr : 3JreKrDoHHbrh ll 3BC K)oaftr
3. Kouuenur.rn coBpeN4eHHoro ecTecrBo3HaHLrr :

yue6grax anr aKaAeMtarrecKofo 64rranaepnara I C. A.
lle6eaee [, ap.] ; noa o6ueft pelar<uraeii C. A.
Ile6eaeea. - 4-e wzl,., ucnp. u lorl. - Mocrcea :

I4slarerbcrso K)pain,2019. 314 c. - (Bsrcu,ree

o6pirroaarrae). - ISBN 918-5-534-02649-8. - Tercr :

:,rer:rooHrru[r ll ]EC [Ooairr
,{ono,ru ure

1. foperoe, A. A. KoHuenuhrr cqBpeMeHHoro
ecrecrBo3HaHnr : yue6uoe noco6ue 4l.n
aKaAeMfiqecKoro 6ara-laep nara I A. A. fopenoe. -
4-e n30,., nepepa6. u aorr. - Moc(ua : h:aarerucreo
lOpirr,ir, 2019. - 355 c. - (Ear<a,ralp.

A rcaAe n,l u.r ec r< n ft rcypc). - I S BN 9] 8 - 5 -53 4 -0921 5 -2.

Terc'n : srexrooHHr,ri ll 3EC lOoailr
2. KaHxe, B. A. Kouuenuhh coBpervreHHoro

ecTecTBo3HaHnr : yve6uar Anfl alIaleMt:rrrecKofo
6arca-raeprrara I B. A. Karrrce, J1, $. Jlyxaurr,rHa. -
Mocrcea : l.4gaarerscreo fOpafir, []019. - 338 c. -
(Earta,raep. Araaevnqecxnii r<ypq). - ISBN 978-5-
534-08 158-9 Texcr : 3,rexrooHuspi ll 3BC [Ooairr

opraHrr3ar{uu u

38OJTIOUt4 0Ht43Ma.

ycrofrrrr4BClcTH

I{:HI4f OO E EC fIE{{ EH H OCTb
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(OJII{qECTBO

K3eMrrnrpoB
nzraauh s

ia6,rr,rorer<e

Ei,rfY s
oTueTcTBI4h C

ofoc Bo

HanNqHe e

3neKTpolrHo i

6u6rrrolere Bl ft/

J 4

+

+

+

+

(Doul orreHoqHbrx cpeAcrB rnr npoBeAeHzq arrecrarlr4a ypoBHr c$oprrazponaHuocrrr
KoMnereHuufi o6yvar0rUr4xcfl rro Arrcur4nnvHe ooopa{n.setrcr orAenbHbrM AoK yMeHToM.

7 . YqEEH O-MET OII4IIE CKOE I4 I4H@ O PMAU,I4OHHOE OEE CTIEI{EFII{E



3. EopAoecxnn, f. A. Qzsuuecr4e ocHoBEr

ecrecrBo3HaHnr : yve6uoe nocoQue 4la
aKaAeMuqecKoro 6ar<araopuara I l-. A. Bopaoncxufi,

- 3-e n:.4., ucnp. n Aorr. MocKsa : I4:Aarerscreo
IOpair,2019. 226 c. (Eaxanapp.

AxaAenrqecxr.rrl rypc). ISBN 978-5-534-05209-1.
Te:xcr : a,rexrpoHslrfi I I 3EC l0par7r

7 .2. IlepuoAuqecKne zrzg.Alaurfl,

Hayrca u xrr3Hb. Apxun HoN{epoB. PeNuvr Aocryna: http:/iwww.nkj.ru/
flonyrapHaq MexaHrzKa. ApXuB HoMepoB. Pexanr Aocryila: http:f/wuw.popmech.ru/
Xutuus. u xr43H6-XXI ner. A.pxun HoMepoB. PeNun Aocryna: http://www.hij.rul
tlro nosoro B HayKe 14 TexHlrKe. Apxze HoMepoB. PeNulr ArJcry+a: http://www.ctLtonovogo.

Marelrarurca I4 ecrecrBeHHqHa) {Hoe o6pa:onaHue. @e4epaLlrurJfi rroprarr poccuilcxoro
npocfeccuoHaJlbHofo o6pa:geaHu-fl. - PeNprr\a Aocryna: http://wivw.edu.ru/nodules.php?op-
mo,Jload&name:Web_Links&f,rle:index&l_op:viewlink& cid-3 1 8

Hay.rnax oneKrpoHHa.s 6u6iluorexa. PeNuu nocryrrat http://elilbrary.rul

7.3. llurepHer-pecypcbr

(npe4cranvrem pa6oro4are:rr)

(vrecro pa6o'rur, AonxHoc'rb, Otr4Q), no4n r,rc s)

8. MATEPI4AJTbHO- EXHI4LIECKOE

Atx peuru3ax,Hr4 Aauuofi A:ac:1:annv
rrp o B eA e Fr u s. z au sr uit'.n e K rI rr o H H b re ay AHT o pkr w,

3KpaHOM Ans npoeKrlr{oHHblx cr4cTeM, rrpoeKTo
la6oparopurx zanxtvit, ocuaqdnurre coBp

o6le4zsesHrrMrr B noKanbrlyro Bbrr{trcJrr4TeJrbH

cr4cTeMHbrM v rrpvKnaAHbrM rrpofpalM
MicrosoftOffice), ay1:vropuh BbrLrrrcJrareJrb

caM ocrorrerr,sofi pa6orrr.

O6rr1epoccufrcrcnfi. MareMarlrqecrufi [opran. - Pexcurr,r loclyra: www.mathnet.ru
-"--_rvvv^4"-'J

3:rexrpounrre 6u6rraoreqHrre cr.rcreMbr (IhfV, Koucylr,ra,Hr CJry4enra, IPRBooks, Z,naniufrr).

Pa6ouyxr nporpaMMy cocrallana Aouelrr xa$e4pu
(ol4o, noanucu)

PeueH:eur

3aselyrcrluft rca$e4pofi
(OhO, no4nr.rcs)

Pa6oqaq flporpaNrMa paccMorpeHa n oAo6 Ha Ha 3aceAaHH

flporpanaua p AaFr

llporoxor Nr

HatlpaBneH14q

CI{CTCM

flporoxor }lb I or 01 . 0g, A,a,(9'rorc

u yve6uo-rl,rerorulrecrr(oir ro

f[per4c e4are Jrb Kor\,r14 cc 14r4

IICqCHVC A BAHI,IC II



3ane4yroqzfi

xa$e4pofi

3ane4yrorqufi

xa$e4pofi

3ane4yrorqzfi

rcaQelpofi

JII,ICT IIEPEYTBEPXNEH
EI,I IPOTPAMMbI ilI'CtJJl

Pa5o.rafl nporpirMMa oA HA

llpororor 3aceAaHnr K nNs

Pa6oqaq rporpaMMa

llpororon sace4aura-a ra{e

Pa6o-ras nporpaunaa o4o6

flpororol 3aceplannfl

yue6Hufi ro4

IOAA



o6pasoearelruofi n

HATIDABJIEH

I4CT PETIICTPAIIUN I{3
n pa6ouyro rporpaMM y Ar4c rll4 rrJrr4H

IAUMEHOBAHUE
fpaMMbI HanpaBneHr,rfl noAr-oToBKn u HauMeHoBauue OII-

: H quMeHo 6aHue (yKas amb nodzomoercu)

3an. rcafie4pofi

HeHHr ts qacTfilpa3Aerbl

n nporpaMMbr


