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1. rlEnr{ ocBoEHIilfl Ar4cUr4fr.rrr4Hbl

Ilpe4lrerou Kypca "OcHoerr ecrecrB03HaHrrstt .[srhxrrcs ocHoBHbre xoHqenf1uu

coBpeMeHHoro ecrecreo:r]ivnnfl, ynop .qenaercs na nan6onpe Syu4auenraJrElrrbre, o6{uze

3aKoHoluepHocrt4 B nprrpoAe, Koropbre e4rzuofr Hr4r'r,ro npoxoArr He roJrbKo uppe:

ecTecTBeHHoHayrrHoe 3HaH4e, Ho I4 r{epe3 fyMaH

I{em rcypca - noxafaru, r.r o6ouroearb

fianuax rle:rr, Aorrx(na cnoi:o6crBoBarb rapMo

3HaKoMr4Tb t4x c Mero,4oilrrneil ecrecrBeHHo

Kypca flBrrs.ercfl. Qoprr,rupoilaHrre y cryAeHra

ocHoBauHofi Ha AocruNeur]trx ecrecrBeHFroHayqHbrx Ar4 currnnul .

3aAa.ru Kypca - pa[:xprrrb coAepxaHr4

xonqenqnfr coBpeMeHHoro bcrecrBo3HaHr,rq.

Kna,ru(pur<aqraounrrb rpe6onanurr: cryA

ecTecTBo3HaHAfl.; BIrAeTb CBfl3r4 MelKAy

rpyn4alrenraJrbHbre 3aKoHOMepHocrrr, Jrexa

xapaKrepr{3yroulu e efo KFIK e.4r4Hoe rlenoe;

crrcTeMHocTr4 Lr cauoopriLuu3ar\uu. on AonxeH yMelfb aHarrrr3lrpoBaTr, nsaanrocu:f vr

IeTepM?IHrrpoBaHHocTr, rrpprroArrr{ecKux flpoueccoB B cr{preMax pa3nuqHoro ypoPHrr,

paccMaTpr4Barl npoqeccbr 4 flBreHr4fl, c ToLrKr4 3peHu.s cr4cTi3MHofo nonxola.

tr4cxons. r43 conpef,reuHrrx Aocruxenzfi ecrecf'BeHHbr)( HayK, Harxy nlaHer.t u

oKpyxaroqee ee npocrpaflcreo Heo6xoAr4Mo

.uuHaMuqecK14x cr4crenr (xirr.rnraru.recKyro, 6u

corrr4anbHyro), o5:se4uueu$ sx serznefinulrz

HayrrHyro MbrcJrb cneAyeT paccMaTpr4BaTb B

neo6xo4uuocrs o6o6rqerins. znauuit o6

HayrrHyro MbrcJrb cneAyeT paccMaTpr4BaTb B

neo6xo4uuocrs o6o6rqerins. znauuit o6

KocMl4rrecKoro, feoJlorzued.rcolo, 6uorennoro

HayKrr nar eaxHefi rueit czni,r npeo6pa:o Barlzfl. u

2. MECTO AI4CUI4IIJII4HbI B CTPYKTYPE OIIOTI B

!]uuluntwrna Ocu$eu ecrecrBo3HaHr4q BXoAr4r' e 6.q:arenbHylo qacrb ql{x-na

IIrr4H ocHognofr o6naqoearelsgoil rrnofnaMNrsr fi nroroexu daxaraenoe rtol{r4cur4[nr4H ocHosHofi o6pasonaremuoi rrporpaMllbr i6 - 4roroeru 6axara.epon ro
FrarrpaBneHr4 ro rroAro *i," llpnxra4uarr MareMarrrKa v uurpopuarura. flporpalr,trura

Aacrllr[nr4Hbr cocraBn p coornercrBnpr c rpe6oeannrrMu K craHAapry Anfl rrailpanlefHltr

froAroroBKu 01.03.02 flp/rcla4Has MareMarLrKa v raucfopvarlKa, a raKxe c yr{eroNr 3iiAa.r

npocfeccuona-nr,Hofi o."t.n[,"ocrr{ BbrrrycKHzKa 14 ypoBHr ero ,r[4.otoBr(r].

Co4epNaHr.re 4zc11l,rn;rauu, TeMarrrKa

coAep)KaHr4e Apyrr4x o6iuenpoQeccrroHaJrbH

npofpaMMbr vt 6tzvpyercfl. Ha 3HaHr4rrx npeAM

cpeAHefo (nonHoro) o6rqerp o6panonauv.s: MareMarrrlr.kr, clz:uxil, xyrMLrrt,6uotot-uu.



Koa
cpoprr,l rapyevrrx
rcounereuqurZ

IIACTHTI H

3. TIJIAHI{PYBMbIE PE3YJIbTATbI OEYIIEHI4fl

flnaHupyenarre pesylnraru

JrbraraMn ocBo eHr.r.f, OIflOlI :

o 6yvenu.a rro Arr crlr4n rrr4: He, cp o rHec eHHbre c

fln aHrapyenrbre pe3ynbrarsr o6yueuuq ilo AH cl lH rJr l{He

xapaKTepn3yrou{He 3Ta nbr $ppl,r n po e aH Hr KoM fierenuufi
(norcasare,'I H oceoei'IH.fl rconrnereuultu )

B pe3ynbrare ocBcreHu.q Ancur,lrrJnlHbr cuyAeHT AoJu(eH

AeMoHcrpr4poBarb ocBoeHae !rcasaHHslx KoMrtrerTeHunfr no

AecKpr.{nropaM "3HaHvlfl, yvenu\, HaBLIK}4", n c:oorar:rcrnuiz c

TeMaThqecKLlMH MOAyntMA \y.CUt4fiJI,lHbl, nphM eHrTb [Onyarer(Hbre

3HaHVfl B nocneAyrolqeM o6yveunu r.r npoQeccuonal{Hofi

rro Ar4currrrJrr4HE

1) :uaua.a:
o6laAaer 6a:oerrvr4 3uaaunvh, rto;ryqeHHbrMu B

IvtareMarHLIecKHX u (rarn) ecr,:creeirHsrx uayrc.
a\,,..^....-.2) yveunn'.

Il JIetHI4PYeMDII\,{14

AerTenbHocTH:
J) snaHa.r:
oa3oBbte Il pHHuuilbr cr.rcreM H oro aEuru3a;

HayKaM}l.

2) yveaux.
B brAeJI grb 6ago eur e cocraBJfl ro ul Ae 3a AaqA;
ocyruecTBn.sTb AeKoMn03 LJ ut4to 3aAar{H;

cooTHochTb pa3HopoAHbre tflB,.leHl4fl v ct4cTevaTH:lHl)oBaTb nx B

3) uaesrrca:

orrbrT HcnoJlb3oBaHr4r ITHAyKTHBH9fO z AeAyKThBr-{ofo noAXoAgB K

perxeHr4fo 3aAaq;JsA4 r,

fipaKTnqecKafi onslr pa6orur c a u (ioprvr aquoH H br M r.J zcro vuu rcavr d;
HaBbrKH 14cnoJrb3oBaHH.q AHil_[eKTrqecKoto MeToAa tI03riatiH.rI npil
aHuuru3e H cHHTe3e znQoprvrart1rzu pasruuuofi npupoAbr !r B

I4LIHOM KOHTCKCTC.

AetTeJ'tbHocTH Ha ocltoBe Teol)eTh KHX 3HAHHI,I.

4. OET,EM I4 CTPY PA AI4CUIIfIJII4IIbI

Ar4crIlnn14Hr,r 3ar{etTHbloTpyroeuxocrr' COCTABI,flET e"{I4HLI{, 72 rliac
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PasAer l. BeeAeHae. Czcterraa HayK. HayKa
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Mr4pa, AV aneKTrr3aurrfl ecTegTB03HaHutr.

u. tOrHoburerlHocrb: upocrpaHcrBb a
3aKoHr,i coxpaHeHHq, HeooparzMqcrl
e:aravrp4eficrBrrfl., 6nz:xoAeficrb14e,

onpeAeneHHocTI4, AoIroJlHr4TenLHocTI4.
.KoHoMepHocru 4 rpr4pole. CaNroopfaHr43aurtrr B

xuBofi 14 He)Kr4Bofi npr4po{e. 3axon coxpaHeHr.rq 3Hepfr4r,ri. llpfaHrlun Bo3pacraur4s 3Hrporil4r4.
CuuepreruKa. PoxAeHr4e n$pqAKa uxaoca. CzuepreruLrecl:oe ntlaenue oBoJrrorlxr4 IlcereHudfi.
Pasler 5. OcHoeHsre noH.flrl,r-s u [peAcraBre:uLre xvMLr:lr. Xraivrulr B cr4crer4e o6rqerrrno -npr4pbAa.
OcHoeHbIe 3aKoHbI xr4Mr4+. Aroruno-ruoneKynqpHafi 'r ]JreKilpoHHarleoplrfl. xrr""adxoa
coeII,IFIeFrI4e. PeaKrlr4oHHa.fl t)noco6nocrr BeuIecrBa" Xur{I.r.lecxaf TexHonorr.r.s.



Pa:Ael 6. Bnyrpennee crpoenne Lr lrcroplrfl. I
KoHIIenrIr4r4 pasBu'tvs. reoc$epHnrx o6oloqer.
3xo:roru.{ecxue SyHrcqun !aroc(fepsl. feorpa$zue
PagAel 7. Bosuuxuoneuufr r.r DBonrour4fl Ail43Hr4. Teoplru Bo3Hr4KHoBeHrlr xt43iHz. Tec,pura
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xfl4Bbrx opfaHr.r3Mon - ocHofra opfaHr.i3arluuuyctoitur.rBocrr4 6vdc$eprr. fensruxa r,r enomo{ut.

VF

xfl4 Bbrx opfaHLI3MoB - ocHoPa opraHr.i3arluv Lr ycrovqr.rBocrr4 OIIOclpepbr. I eHsurKa r,r 3Bonrorlr4.,{.

PasAerr 9. 9e.rrosex z 6rlbc0epa. Czcrelrur,rfr no4xo4. Eraoirnna v noBeAerrr4e qeroebKa.

3rtoqzu 14 rBopqecrno. 34dponre u pa6orocnoco6Hocrr. lioHudrrr-Ir4{ loocQeprr L[urnrzunric'rr
3BOnroUr4r4.

Tena 1.

Teura2.
Tena 3.

Tena 4.

Tena 5.

Terraa 6.

Tewa7.
Tepra 8.

Teua 9.

CogepxaHlre upaxruqecrcux,ila6oparopHsrx :aHnfufi rro Ar{cutrrrJrrrHe

HayuHr,tfi MeroA. ( naccz(f uxaur4.f, N,rero.qoB Hayr{H,cro no3HaHr4q.

Hayuuue penomoluu.
flpocrpancrBo 14 e$ev.a, npr4Hrlr4rrr,r orHocrrreJrbHocrrr 14, ckruMerpuLr.
3 axoH coxpaHeHr,r fl. i:r'epruv..
XuMpr.recxa-s rexHd norus.
ConpeueuHue noufienuuu
-feopuu seorroqzzl

pa3Burvfl reoccpepnr,rx rJ6onb-reK.

Oco6eunocrr.r 6uo:loruqecKoro
9eroseK u 6uocQefra.

ypoBH.f, opf aHr43arl Lir4 M+reprrr4.

5. OFPA3OBATEJII,I{bIE TEXHOJIO| I{I,I

l\tx aoctwxeHrr.s nrianupyerr,rbrx pe3ynbraroB
cneAyrouue o6pasofr areJrbHbre rexHo Jrof r4r4 :

zHQopnraqnoriHo-p{:nt4 Baro[tr4e rexr]onorr4r4;

o cBoeHrr r Ar,r crlr4[nr{Hbr I4CIIOJIL3yTOTCjI

pa3Br4Barc[ine npo6freuHo-opr{eHTr.rpoBaHHbre rexuolor]ru ;

B paMKax usyuefinx nucur4nJll4Hbr Bo3MoxrHO npr4MeHeHr4e rxr4]loKo cne4rpa
krHap cKatr c ncrieu a o6yue uu.a ('rpra4nquouiruekrHap cKatr cucleu a o6yueHux ('rpra4nquouirue

Me:roA +poeKroB; o6yveuue e N4alrbtx

exro:roquir (npoae4euue lexqaonnr]x u
TorepHbIX npe3eHTauufi u Aevoscl'paulroHrjblx
ixH orof pr_q p a3 Br{Tr4.s KprzTuqecKo f o MLrmn elfl 14 
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OfIE,ITA

T + +

Vlu2'usulyulrrbHoe
o6vqeHpre

+ +

Mex4rzcqzrrn14HapHoe
o6y.reuue

+ + T

Oreperxaroular
c aM o cro-srersn a.s Da6 or a

-r



AH$opMaIII4oHHo-KoMMyHI4rKauI4oHHr,re rexHoJrofr4r4 (lrpqMeHeHne unfiopnraquon
TexHoJIorI4it An.s MoHrrropl4[rra reKyrrlefi ycrenaeNrocrH cr./A3HTOB r4 KoHrponfl snanufi).

6. OUEHOTIHbTE CPEACTB A 4Jrfl, TEKyITIETO KOH'rpOJnr
y CITEBAEMOCT+[, frp OMEXyT OTIHOIZ ATTE CFAUI4I,I ilO r{:f Of ,{M

ocBoEHvlfl IIlcv\I,IIIJII4Hbrr4yqEEHO-MI0TOAI{TIECKOE

oEE CTIEqEHI,TE f niUO CrOfl TEJIbHOfr pnn OTbI CTyAEHTOB

TEKyrrIZrz rcOH P OJrb
Teryrqnna rourponerr,[ ycrreBaeMocru ,rBrsercn geficryyf"lu" B yHrrBepcrrrere

pefirunr-xoHTpons.
c14cl]er\,ra

KourponsHr,re Borrpocsr rc peiirlrur-xoHfponro J\!1

1. B qelr orJrrrqze uex4;,f ecrecrBeHHbrMLr u fyMaHr4raprrbrMr.r uayxawu?
2. Karcoea pors $a:rocoflura B Mr.rpe nayxn?
3. Kar<osa ponr, MareMu4nxu B Mr4pe uayxu?
4. tleu onpe4erqerc.s crpyrrypa ecrecrBeHHoHayqHbrx zsashir?
5. flepeuucrure ocHonHf,re flepr4olbr pasBurr4s, ecrecrBo3H a\vtx?
6. B .{eNa cocror4T nprauqran HafrHoro 4erepuuHn:ua?
7. B .{ela cyrb Hayr{Horo MeroAa ilo3HaHr4.s peanrHocru!)
8. ts .{eNa cyrl MexaHucr[luecxofo [o,4xoAa K IloHr4NraHrz,ro rr,rr4pa?

9. Kaxofi rroAXoA x noHr.tmauuro Mrrpa pa3Br4Bae'rcr B Hacrornrlee9. Kaxofi rroAXoA x noHr.tmauuro Mrrpa pa3Br4Bae'rcl e nacro-airlee epena.a?

10. 9eu orJrurraerc.f, ueroy'olorufl or rr,rerola?
I 1. llepeuzcJrr{Te o6rqeHaj,unbre MeroAbrI 1. llepeuzcJrr{Te o6rqeHaj,unbre MeroAbr
12. 9ro raKoe 3Mlr4p[qeciue uerolu?12. 9ro raKoe 3Mlr4p[qec(ue uero4u?

le 3MlllzpllqecKue MeToAbr H a'FrrHof o no3 HaHrr q.

r
16. flepevucJrrrre u o6rrc4wre reoperr4qecKue MeroArr.
17.9ro orHocurc.s n Qopnrzrtr HayrrHoro znanus3
18. Karze Qarru Mofyr c.lurarscr Hayvurrlrur?
I 9. Kaxt I nr rpe6on aHr.rmr 4{rlxna yAoBnerBop.srb H ayrrHa.a rv nQre:a?
20. r{ro raKoe Ha;quHafl. xarleropur?
21 . 9ro raKoe HayqHatr reqllr4f,, rreM or{a orrxrqaerc.s or runoregtr?
22. LIto raKoe rrHAyKur4s rr ,AeAyKrlr4r? flpzne4r4re rrprrMetr)br.

23. LIto raKoe auarruz? Cnilre-',?
24. Hr o raKoe uaeasmzaryu[r?
25. 9ro raKoe nnryuryln? [f verr.r 3aKJrroLraerc.s ponb lrrrryutr\prv b Hayxe?
26. H'ro raKoe MoAenrrpoB d,nue?

27 . flep e'wrc Jrrrre xp urepv ia H ayq H o crrz lnauu s?
28. O6r,scur{re npr4Hrlran ef:pz t| n Kaur{r4.

29 . O6sscn r.rre rpr4 Frrlun cp ilrrcz cf uxaqu a.
30. Onnurrare rrpouecc HaylrHoro rro3HaHr4q.

Konrpo.rsHbre Borrpocsr x pefi ruHr-roH{po,rro Ns2

l. 9ro usyuaer fz:uxa?
2. r{ro nosznaaercs. no4 f,roaenbHbrM npeAcTaBneHrreNr xzrcn4n?
3. t{ro qnrsercr cpu:raueprzv :axonov?
4. Ct]loplrynrzpyfire npl4l1tLIIIrrbl rzHepu?ru 14 orHocr.rrerbrrocru larlrreq.
5. Hanuurnre npaBrrno cfoxreuux cxopocreri.



6. Karc onpe4e:r-an npocripaHcrBo r4 BpeMfl Hrrorou?
7. C$oprr,rynupyfire 3aKqHbrMexaHrrKH Hrrorona.
8. B qeu cyrb KoHrlenqrlr4 Aanr,Ho4eficrnzs. n 6tuzxogeitcrnltx?
9. B .leu cyrb peAyKuuOnucrcxofo 14 xoJrr4crcKoro non(o4a tr noHnlraHuto nwrcnuia?
1 0. C Soprvrynupyfi re no crl laru creurz aJrbHofr reopuz orrrocr4TeJrbHocrL.r.

I 1. r{eu o6sscHserc-s <nadaAorc 6lu:neqon>I I. Llenr obsscnserc,r <napia4orc 6lu:neqon>
| 2. f Ipnne gr{re rrpn Meprr 3rcn epHM eHraJrbrr o

13. Onuruure KocMoJrorr{qpcKyro nao4elr Op
14. KaKosH rrpeAcraBneHu[ conpeueHHoft xo
15. B.reNa cyrb reopuu Boiruroro Bsptma?
16. Onnurure oBonroqr4io 3Be3n.

17. 9ro Id3fraer repuo4z{auuxa?
18. C$oprryrrupyfite ocnog,urre rroJro]KeHr{.f, MoneKynrpno-xzHbruqecKrrx npeAcraBneuufr.
19. Pacr<pofire nepeoe Harrpo repMoIHFraMrrKr4.
20. ffafrre KoJrurrecrBeHHy{t Sopuy:rupotsKy BTopofo FraqzLrta rQpvro4zHaMrrKu.
21. B .reN,I 3aKJlloqaercr cylquocrs npo6lerrar,r refrJroBofi crvreprrT BceleHnofi?
22. floueuy nau orKpbrrbrMn orcler',ralrn?
23. 3a crrer qefo 1aBar:' BHy'rpu ce6a ynopl.qoqesuocrt?
24. flnn rrero c r i(rrBoMy oprraHrrpMy Heo6xoAul,r o6rr,reu

eeuecrs?
2 5 . Kaxuwtu ceofi crsaMn 4p-nxna o6Ialarr caMo opraHu3yroqaFc fl cvtcr eva?

26. Hro H3yLraer cuneprerrlxa?

KoHr$olrHr,re Borrpocsr rc peilru Hr-xo nf po,rrc J\b3

l. B .reN{ cyrr, qBneHuxpNtguoaxruenocru?

2. f4e cocpe4ororreHa nilar<ru.recKr4 Bcs Nracca arorr,ra?

3. f4e npo-aelflercfl.cu:rf,Hoe e:ar4N4oAeficreue?
4. llouenay c yBenl4r{eHrapu uucla qacrI4II B .sApe .sApa craHo$xrca neycrofiuunrnrau?

3. I'Ae e rrpr4poAe upozciro4-ar peaKrlr4rr repMo-sJlepuoro cznle:a?
). Hasoeure rrerbrpe $y4aarulenraJrbHbrx B3arr tAeficrsr.rs.
10. Ha:oszre I4MeHa vqeni,tx. cnoco6crnoBaBttl ( craHoBJIeHr4K) ooHoBHbrx

5. r{ro raxoe a:oronr,r?
6. Onnurure KparKo rleqfryrc peaKur4ro AeneHufl.sAep ypaHa.
7. B qeu cyrb peaKrluil .{.uepnoro cunresa?
8. fAe e rrpr4poAe upozciro4rr peaKrlr4rr repMo,sJlepuoro czule:a?
o TT^^^- l--.-!*^,9. Hasoeure verrrpe 1|y

KOHTIenUIzU

XLIMUT4.

1 1. Hasoezre rrpr43HaKrr )Kr4nbrx crTcreM.

12. flai.ne orpeAeneHze NrTnoro.
I 3. Ha KaKpre orAeJrr,HF,re HFryKrr noApa3Aen fl.ercs,6uolorurl?
14. Oxapaxrepu:yfire ABe [rporI,IBorloJroxHIile rorrKrr 3peHLiq B queHKe eBJreHrzq ;Ku3Hrr.

17. B .rervr cocrouT cloNuof rr crpyKryprrofi oprauasauuu rKtzedrx opraHu:lroe?

TIP OM EXYTOI{FIA' ATTE C TAUI,{'

BOIIPOCbI K:JAqET]/

Bzoeruxa r4 rroBeleHr4e ue:rpnera.



EcrecreogHaHI{e KaK yue6rjaa Ar4crlznnrrHa. Ecrecreo3HaHae u MzrpoBo33peHr4e.
EcrecreeHHoHayrrHas u ry{ anur apHafl Kynbrypbr. Klaccu r}uxaiur uayr.
3axoH coxpaHeHl4t oHeprr4r? B MaKpocKorrr4qecKr4x npoqeccax. QHeprzx, pa6ora, nuyrpenruir
3Hepfr.rr.

34opoer,e n pa6orocnoco6+ ocrr.
ZsyueHr.re crpyKrypbr naarepau.
VIcr opux rr Ao crrr)Kenur acf 'p o $ pr3LrKr4.

VIct opux rr Aocrprxe :uus, 6u<t toruu.
VIw opux r.r Aocrrrxe nw, xuftwuu.
Llctopun 14 Aocrr4xeHr{.f, onF)KTpoHr4Krr.

LIc'tuctenue Jrer r4 r4croDuqecKr4x 3rrox.
KraccrzqecKa.s MexaHV a: 4oropuqecrufi o6:op, ocHoBHbre) nolQN:enux.
KoHqenqux 6ecxoneqnocrit u KocMoroHr4rrecKar oBonrouu.fl
Konqerqur caMoopraH usatf;,nu.

Kouqenqru cr4creMHoro rr,rdr

Kouuenuuq rexroHraxz narlo
focQepuux 

rrrrr4r.

Kouqenqru cr4creMHoro rr,rdroAa.

KoHUelUr4q reKToHr4Kr4 narfocQepubrx rrJrr4T.

KoHqenqzx ypoeHefi 6zon$ruuecKr4x crpyKryp v opraHrr3iauilv
KocNrrrqecKHe ur.rKJrbr.

rr r, rulYrvl,vrrlv!

MoAelu r{ MoAenapoBaHr.re cr4crervr.

M03t, co3HaHlle, 6ecco:HadeJILHoe.LVI03f , CO3HaHI4e, OeCC03HaTeJILHOe.

HarypQunocoQur u naryprfvlnococpcroe rroFrrrMaHr.re npupoAbr. Kocvroqeurpusr.r

Cpe4ueneronrx.
Hay.rurre peBonroqura Hoe$ro u Hoeefiiliero BpeMeHr4.

Flay.ruue peB onrorlr4t4.

Flayunsrfr MeroA ro3HaHh.s.
O6pa:onanr4e xr4Mr.rqecKr4x crpyKTyp r4 xaMurrecKar cBrr3b.

O6rqaq reopv.s orHocrrreJrr,Focrrr.

flpocrpaucrBo 14 e.qcraBrreHHr{ o ilpocrpaHcjrne 14 BpeMeHH.

Pearqzounax cn Xnntz.Iecraq rexHor,crurs.
Czvuerpvs. v ac crBa. H BpeMeHn.

ff n'ffi ::ffiH;";ilil:T;"' " 
u zx cf Ynrqrz rz

ConpeueHubre npeAcTanle$zn o6 e:reveHrapHbrx qacrr4uax rz aToMax.
CocroqH14e cpu:uuecxofr cnpreur,I. [uuauzuecKr4e Lr crarr4crr4uQcxue 3aKoHoMepr-rocrr4 B

IrpHpoAe.
Cnequamsa.s reopu.s ornot|urerbHoc'rr4.
Crpoeuue :evnofi Kopbr n qepxHeii ivraHTvr.t.

X{IIBbIX CI4CTCM.

Iluroc$epa u ee cpyurqzu. CrpoeHr4e feorpa$uvecxofi o6onovlu 3enlu.
HaIlI,lg..

HayqHolo no$Hanzx. Mero4sr eceo6une z
zfi ypoeuz nayurfioro ro3HaHHq. Fla6nro4euu(e,

o cnoerr e Aunoi.r.t.;;;;;"[i] no*,"rr.."*
Pr4HU14n.
{. Bomronsre cBo

fIonHI{TenbHocTr4

flpuuqrzlr,r orHocrrrerr,uochlz. H'renbrioorr4.
flpoucxoxAeHue urauer cQ.nu c:rr.r o6la:oBatkrfl. r{ feoJrofhrrecKorlo
pa3Brrrr4{ 3evru. Buyrpenriee e reoc$epnrrx o6oloqerc.

flo4rnepx4eHze reopnl4 38OnroIII4r,t. E4uucrno rT MHofoo6pa:zg opfaHr4qecKofo Mlrpzr. Xz:rfrn
rarc 6uororz.{ecxufi xpyro{opor BeruecrB.r Dvu{uv

flpu:Haru xrrBL,rx cr4creM.
flpuuqrzlr,r orHocrrrerr,uochlz. H'renb4oorr4.



Teopau oBoJIIoIIHI4 Jlarvrapx]a, lapnuna. CoepenreHubre HayqHbrg npercraBneHnr o6 anomor;fizu.
Teopzr sBoJrrourrr4.

Teopzn Bo3HI4KHoBenux >xIfsHu. KpeaquoHtrr3M, cnoHTaHHOe 3apo)KAeHue, Teoprrfl
cralll4oHapHoro cocroxuux) Teopu{ naHcrrepMrmr. Bzoxul,ruqec(as gBonrouIzr.

Ousura: yrreHue o6 arona!,
(Dopvra H crpoeHrre 3euru.
OyH4anaeuraJrbHbre n:auuo4efi crBLrfl .

Xr,rMu.re cxu e oJIeMeHTtt r,r rduunqe cKr4 e c o e.IIn H eHHt.
Xutvmx B cucreMe <o6rqecr]no - npr4poAa>. OcHoeHbre 3aKOHbr

OBbEM CPC 14 PA

XkIl\tl4!\.

9eroeex u 6uoc$epa. Floo(Sepa.
3nouun H TBoparecrBo.

CAMO CTO'ITEJIbHA' PABOTA cryArrHroB

CaNaocro.sreJlbHarr ila6ora cry.4eHToB BKJrroqaer Br,rrroJrHeHr4e AoMa[rHHX
IIOA|OTOBKy K rrpaKTH.reCr{rr4 3alfl.flTkrfll'/l ra pefiruHr-KoHT onro.

|IPEAEnEHI,IE IIO BI,IAAM yr{EEFIbIX PAEO:| ]B {{A.CAX

Ko:rnqecrso qacoB

1.

2.

3.

4.

5.

6.

7.

8.
o

10.

11.

\2.
13.

14.
15.

16.
17.
18.

19.

20.
21.
22.

12

t2

36

opraHr43aurrr4 Marepuu. Mlrxpo, MaKpo z Mera-Mr4pbr

9..

14.

TEMbI PAEOT AIlfl CPC (TEMbI PE@EPATOB)

E cre creeH HoHayqpaq lr ry MaHvrraplr as Kynbryp a.

CCTCCTI]O3HAHLIfl,.

Vluopun ecrecrnQ:uaHrlq. flaHopaMa coBpeMeHHOro ecrecrBo3H anr4fl,.

Wct opux orpacne$ ecre crB o 3 H aHus:. rp z: ura, xrrMtufl.
Vlctopulr orpacnefi ecrecrBo3H aHns: 6uonorvt, r<,'olorlr.rl, reorpa(rur 

"

Ko pnyc rcy n flpHas. i,r rco urz ny aJrbHafl. K o H ue nuu 14 orrutc aitu x rrp r4 p ol br.

B nyrpen u ee crp o$uae v vrcr opLrfl. f eoJrof rdrrecxoro pa:Baru.s 3 ex4ru.
BeuecreeHurrfi cdcraB 14 crpoelrrae geruuorZ Kopbr.

nz4pocrfepa z arnlocrfepa 3evln.
O c o 6 e H u o crra 6 u o pr o ra q e c r( o ro yp o BH rr opraH r{3 au uv r'[ar ep uu.
flpzuqHnu seondqurz, Bocnpor,r3Bo.qcrBa 14pasB:l't'tr4fl. ri<uebrx cricreM.

zagatluir,

Pa6ora c neKrltroHHuu lrarNpuaJroM,
caMo cTotITenLHoe I43yqeHIiE oT.4eJIbH6IX TeM

Il4cul{rnr4Hbr; nor4cK z o6:dp nr4Teparypbr ri
3neKTpo HHT IX II CTOTIHHKOB; LrTeHI4e I4

II3vrIeHr4e v.Ie6HI4xa 14 srx noco6zfi.
floAroroexa K n

Br,molueHI4e .IIoMatrrH r4x

tIoAfoToBKa K rIpaKTr4Lrec



23, Mnoroo6pa:ue }nranrrx opraHr.r3MoB - ocHona oprauusaquu Lr

6uocSepu.
24. f enerura u snom$qrar. flpuHrlrrrbr yHr4BepcanbHoro 3po.rrrcuuoHr.r3Ma.

25. BuogruKa Lr lroBenerrze rreJroBeKa.

26. 3nrouuz u rnop.re[:rno.
27 .3gopow.e u HOCTF,.

28" r{e:ronex u
29. Kocrr,rvqecKr4e ur4

30. Hooc{epa.

(DoHA oueHoqHbrx cfle4crn Anq npoBeAeHrrfl arrecraquu jjrponHr c Q opruup onaHHocrr4
KoMnereHrlI,rfi o6yuaiorur4xcr no Arrcqunlzne ocpopldr-fletc-rr oTAenE HbrM AOKyM eHTOM.

ycrofivuntcln

7 . YIIEFHO-METOAI4IIE CK OE II I4FIO OPMAUI{OHH OE OEE CIEIIETII4E

Ar4CUr4rrJrprHbI

7.1. KHI4|OOE EIIEFIHOCTb

OcHoauaR nureparypa

2019

2019

20t9

ONOJTFIHTCJIbHAR J'I

2019

HalrlaeHoaaHue nHreparypsr: aefop, Ha3BaHr,te, BrrA

v3 LaHnfl! r.{3AarentcrBo
KH14f OOEECil EIqEH I -IOCTb

o.IIt4qecrBo

rceMtIJrqpoB
uzn.auuVt s

pu6,rraorer<e

BrfV e

l. Crapoay6uee, B. A. Kouuen
ecrecrBo3Hanlrn : yue6uur 4la a

6axa-naepnara I B. A. Crapoa
Mocrcea : ZsAare,,rscrso lOpaIr,
(YHraeepcrzrerur Poccur.r). - |

5. - Ter<c'r : rrtercrooHHsril // 3

coBpeMeHHofo

aeM I,trtect(oFo

eB. 2-e nzL
2019. -332 c. -
918-5-534-02107 -

2. Cyprarcon, B. B. BeeaeHue n o(uoerr
ecrecrBo3HaHrrr : yve6uoe nocoQr.re alr
aKaAeMr4lrecKoro 6ar<a,raepuara I B. B. Cypr.rxon. -
6-e vzl,., acnp. u Aon. Mocxea I l4saare,rucreo
fOpair, 2019. - 190 c. (Bara,rdnp.
Axalevnvec rcr.r i xypc). - I SBN 21 8-5 -53 4-0 57 39 -.3.

Tercr : :lexrDonssr6 ll3BC l0toafir
3. Korruenurn coBpeMeHHoro ectecreo3HaHvfl '.

yve6Hur< an.fl aKaaeMr4qecKoro 6{ranaepuaral C. A.
Jle6eaee [n ap.] ; noa o6uteii periarcunefi C. A
Ile6eAeea. - 4-e asa., rrcnp. u ofr. Mocrcea :

l4:Aarerucreo K)pah,2019. 3Tl4 c. - (Bsrcu-ree

o6paroearrue). ISBN 978-5-534-02649-8. Tercr:
o,rercrporrssrfi / 3EC lOpafir

l. fopenoe, A. A. Kosuenuar.r cdoperiaeHHoro
ecrecrBo3HaHur : yve6Hoe nocoQ.ne alr
aKaAeM14LtecKoro 6arca-naspua'ra I A. A. I-ope,roe -
4-e vrzg., nepepa6. r,r Aon. Moc(na : I4:aarenscrno
K)panr,?-0\9. 355 c. (Earcanaap.

Ara4eir,orvecrcufi rcypc). ISBN 978-5-534-09215-2.
Terccr: arercrDosHsril ll 3BC

l. KaHr<e, B. A. KoHuenuuLr coBpcMeHHoro
ecrecrBo3 Haii rr : yre6uux arq ak.aaeN,t ltrtec Kofo
6arcarasprrara / B. A. Kauxe, Jl. S. JlyraLur.rHa. -
Mocxea: I4:aarerscrno lOpaftr, 12019. 338 c

(Barcanasp. ArcaAevn.recxuii xyp{). - ISBN 978-5
534-08158-9. - Texcr : :,rerroodnr,til ll )BC lOpafir

2019



e ocHoBbI
r{e Ant
f. A. Eopaoecxufi.
r : I4gAarerrcrso

lOpair, 2019. - 226 c. - (Baxan4rp.
Axa4eurnvecrafi rypc). ISBN 978-5-534-05209-1.
- Texcr : 3reKrDoHHbtit ll 3EC

7.2. flepuoAnqecKuF v3a Hrrfl,

Hayxa 14 xfl43Hr,. Apxun Ho\hepoB. PeNunr Iocryrra: http://v,r;vw.hkj.ru/
llonynrpuax MexaHnKa. Af;rran HoMepoB. Pe>xulr locryrra: http://www.popmech.rul
Xutrus. u xrasHE,-XXI ner. t'rpxr{B HoMepoB. PeNrtrra Aocryra: http://www"hij.ru/
9ro Hoeoro B HayKe z rexH[lKe. Apxzn HoMepoB. PeNralr 4ocrylra: http://www.chtonovogo.

7.3. I{urepHer-pecyircr,r

Maretrarzr<a z ecrecrBenuQHayunoe o6pa:onaHrze. @e4epa,rsHqrfi nopran poccvliicr<oro
npocpecczoHarlbHoro o6pasireauuq. - Pe)KuM Aocryna: http://w1,rv.edu.ru/modules.php?op:
modload&name:Web_Linls&fi 1e:index&l_op:viewlink&:cid-p 1 8

Hayunar 3neKrpoHH an 6u6 tsrvoreKa. - P e>xau Ao cryra : http : //ellbrary. ru
O6nlepoccufrcxutrt naarenarfruecrzfi nopraJr. - Pexvvr Aocryna: www.mathnet.ru
3rer<rponul.;re 6u6tuorevn{,Ie crrcreMEr (B:rfV, Koucymrzrur Cfry4eHra, IPRBooks, Znaniuin).

8. MATEPI4ANbHO-i [t E XH I,I q E C K O E O E E C fI E I{ E HI4 II TKI C ITIdTIJI II H I,I

Alx peann3arJzru {aHuofi At4ct(urlJrr4Hbr r.rMeroril-s cileunalrbFrbre roMeqeHrlfl. lJr.tfl
[poBeneHLIs. zanslptit:neKIIr.IoHHbre ayArrropfiz, ocnauldnn;re aQcnofi (A:u ve-rra nlr.r lrapxerpa),

MicrosoftOffice), ayLlrro;r)uu BbrrrucJrare:rbHofo ueHTpa, a raK)Ke rroMerrleHprt
caMocro.rrrelrHofi oa6orrr.

Pa6ouyrc ilporpaMliry

Peqeu:eur
(npe4craevrem pa6oro4ar{nx) "c{sc

(l,recro pa6orsr, ao,l>rcuocru, O[4(), noAnrrcr)

flporpauua paccrvrorpeua u o4o6peHa Ha 3acer{aH}r

flporoxo:r J\o or Q),',).UE,2L!9roaa
3anegyrolluit xa0eapoft
(@l{O, noannct)
P a6o,ras ilpofpaMNra pacc

,lPbr @ullM

H a Frzr 3ace naHuu y.re6rr o -rr eroAr4lrecKofi xol] rzcc r.r rzoTpeHa 14 o

HanpaBneFrrax 0 1 . 0 3 . 02 llpzi(JraIFras MareMarr4Ka rr uHcboprrarur(a

flporoxor l\! I
(OZO, noanuc!)

Ilpelcelarelr b KoNr H ccr,J 14



3ane4yrorqzft

xafie4pofi

3aee4yrorqufi

xaQeapofi

3aeelyrcrltrfi

xaQegpofi

JIVICT IIEPEYTBEPXNIH
rrElz TIPOTPAMMbI Ar4CUr4

Pa6osan nporpaMMa

flpororol 3acera1rrfl

Pa6o.ra-{ nporparuua ogo6 HA HA

flporoxol 3aceilaHr4fl Irb

Pa6o.ras nporpaMMa

flporoxol 3ace.qaHr4s K

yue6Hrrfi ro4

foAa



o6pasoearemHoft

ITCT PEII4CTPAIIUII I,I3MEH
B paooqyrc [pofpaMMy 4Lrcuvlnnu

HA14MEHOBAHUE
Mbr HanpaBJrgHltt noAfoTOBKH u HaurveHoqanue OII.

HanpaBneH : H AUJVe H O 6 AHUe I VKA3 Amb nodzomoercu)

3an. rcaQe4poil

HeHr,rq B qacTr,r/pa3Aenbr


