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l. rlEnr4 o cBoEHr.Lrl [r.4clllrrrJrr4Hhr

flpe4lrerou Kypca "OcHdnu ecrecrB03HaHr4s." sBngrorcfl ocHoBnr,le KoHrleruIrzrz

coBpeMeHHoro ecrecrBo3HaHLts, ynop Aenaerc.f, na Haz6olee Syn4aueura-rrbFrbre, o6que

3aKoHoMepHoc'rr4 B nprrpoAe, rcoropr,re eIuHo[ Hr4r]bro npoxoA.rrr Fre 'rcrrbKo rrepe3

ecTecTBeHHoHayrrHoe 3HaHpre, Ho r,r Hepe3 fyMaHr4TapHyro KynbTypy.

Ifenr rypca - rroKarlarr, u o6ouroBalb ueJrocrHoclb coipelrennoro 3Halrrri{ o lprrFroAe.

flanrtan qenb Aonxua cnoco6crBoBarb fapMoHt4rrHoMy pa3Br4furo lrruoAbrx c]reuuaJrr4crrf,B r{

3HaKoMrrrb rax c MeroAororuefi ocrecrBeHHoHayrrHoro nozci<a. Oanofi r43 r'Jra.BHr,rx qerefi

Kypca flBrrs.ercs. $opnuponauue ),r cryleHra ycrofi'tusctfi. lri.rponosspeH.recxofi Konuerruuu,

ocHoBaHHofi uzt locruxeHlrqx ecreorBeHHoHayqHbrx Ar4cuunnlrH.

3aya,tu Kypca - pacKpEITb coAepx(aHr,re, rrcropun cr4nonrerur rr norun:y ocHoBiHbrx

xouqenqufi coBpeMeHHofo ecrecrB03HaHvr.

Knana{ruxalluoHHbre rpe6opauur: cry.qeHT AoJrxeH :H@rr ocHoBHbre s'ralrEr pasw;nrr s.

ecTecTBo3Ha[ng.; Bu.qeTb c8fl34 Mex(Ay ocHoBtILIMII pa3AenaMII eoTecTBo3IJaHVs.;

Qyu,4anreHraJrbHr,re 3aKoHoMepHoorr.r, Jrexar He B ocHoBe oKpyxarouero Hac Mupa)

xapaKTeprr3yrollr{e ero KaK eArrr{oe uenoe; crpyKrypFroe ycrpoficrno Mrzpa., npr4r{ur4rrEr

cl4creMHocrr4 u caMoopfaHuza\ult. Os AonxeH yMe'fb afianlr:nponars Er3ar{MocBfl3b 14

AeTepMVHT4pOBaHHOCTb rrepr4OAr4qeCKr4X rrpOqeccoB Er cr4cTeMax pa3JrrrlrHcrfo ypo,BH.s,

paccMarpI4BuITI' IlpoUeccbl Lt tBneH4q C TOqKH 3peFII4.[ cl4cTeMHoro noAXoAa.

I4cxo4s H3 coBper\,reHHbrx Aocrnxeuzit ecrecleeHrirrx HayK) Harxy [naHery v

oKpyx(arcqee ee npocrpaHcreo Heo6xoArrMo paccMarp,anar$ xax coBoKyrrHrrc'rb cJroxHbrx

Ir4HaMr4r{ecKrrx ct4creu (rruuarv.Iecryro, 6n

cour4anbHyro), o6re4r4HeHrrbrx uernuefi Hsruu

HayqHyro MbrcJrb cnenyeT paccMaFpr4BaTb B

ueo6xo.qr.rvrocrr o6o6ruenns. s:e,itHufi. o6 oBoJrroqrrr4 nafirefr ]rJraFrerbr KaK eAr'nrofo

KocMrirrecKofo, reoJrofuqecKoro, 6raoreunoro r4 aHTponoreuHolo npouecca. Br.unlt,sercq ponl)

HayKu rcax saxuefilrefi cursr npeo6pasoBaHrr,s. rr oBonrouuu s HdcrorrdeM r.r 6y,uyrueu nJraHerr,r.

2. MEC',TO AI4CUI,IIJII4HbI B CTPvKTvpE OrrOtI BO

lucquurNHa "OcHoBbr eqrecrBo3HaHMs." Bxo.4rrr e o6qsarenbHyro qacrb ur4Kna

Aucurrnnr4H ocnosHoit o6pasoqaremHoft rrpofpaMMbr r,roAforoBKlr 6a.rcaLraepoB rro

r{anpaBneHr4ro uoAforoBx:n "@yu4arreHTa,TbHbre zncpopMarzxa w uH([opvraqr4oHHlle

TexHororuu". flporpauva Ar4cur4fnrrHbr cocraBJreHa B cooTBercrBuu c rpe6oeatntrM;.H K

craHAapry Ani{ HanpaBneHzq noAroroBKa 02.03.02 "C)yn4plrenra;rbHbre urrfioprr,rarur:a r.t

uttQoplraqzoHl{bre rexHoJrorr.ru", a raKxe c ylreroM 3alaq nporpeccuonam,Hoii .nerreJrbH(ccrr4

B6rnycKHr4Ka yr ypoBHfl. ef o roAf oToBKr4.

Co4epN:aHze Arrcqr.rnnr4Hbr; TeMarr4Ka npaKTr4qecKr4x sausnuit opzerrrr4poBaHbl: Ha

coAeplraHr4e ,4pyrr4x o6ulenpoQeccrr oHa,'rbrrbrx Lt cneuyrui-ltrnux Ar{cur4rrnr,tH yreduofi

rrporpaMMbr u 6asupyerc-s Ha 3HaHH.sx npeAMeroB ocuoeuofi o6pa:onarersuofi nporparv{Mbr

cpeAHero (no;rrroro) o6rqero o6pasonaHzs: Marerr{arvrKu, (rz:urlu, xLrNrvr4,6uotclruv.



3. IIJIAHI4PYEMbIE PE3YJIbTATbI

fhanupryeubre pe3 ynbrartr g6yuenz-a

pe3ynbraraMrz ocBoeHr4r OIOII :

HayKaMu.

HTIHOM KOHTCKCTC.

I ) sirauur:
o6la/laer 6a:oebrN4a

M arg Nf arHqec rcrzx r,r ( ranrz)

2) yveuvtn:
yMeer ucnoJIb3oBaru 6a3oert,:

OByrrEHLl;, A nQ AII CUI4IIJII4H E

n o Ar.rcrlr4rrJ[rHe, q o oTH e c eFrHbre c rr naHr4pyeMbrM

ILraHnpyeubre pe3yn brar o6yvenu.r ro AHcrIHrrnHHe
xapaKTepu3yloque 3Tzrrrbr pMupoBaHlar rcov nerenqrzir

(norca:areru
'I 

KOMTCTCHUHII

B pe3yJrbrare ocBoeHHr Ar4cunrrnuHbl clyAeHT AoJDr(eH

AerTenbHocTr4:

ot]HcaHHeM yoTpoHcTBa oKppKarquefo MHpa, a 'raKx:e AX cB.fl3b

3aKCiHaMl{ 14 nplrHqLrtlzruzt pa3Bvrtfl, rpc'prvrynrzpyeMbrM

o6ulecreeFIHo-fyMaHHTapHbIl\,IH, QcrecreeuuutMvr n lexHuqecliuM

pe3ynbraro B r,r: uu$opu a{LrcrH Hr,r)d Hcroq HuKo B.

3) upnsrrcn:

orrblr HcrroJrb3oBaHhfl r4HAyr.iTHBHpfo H AeI(yKTr..tBHOfo rroAXoIoB
peueHr4ro 3a.qaq;

ri pakruuecrcnfi o nur pa6orsr c r.ru $op urarluoH r rbr Mr,r ratcro qH uKaM H ;

HaBEIKI4 HCrrOJlb3OBaHUr Ar.rfu'IeKTIrteCKOfO MeTOAa nO3HaHI4t fl
aHulv3e u cr.{H'le3e raHQopnna(nu pastntuoit ttp14poAbr t4

3HaHnqMi4, noJryqeHHbrM14 B

ecTecTBeHHbrx Hayr(.

3HaHHq z: o6lacrn MareMarHqecKHX

3) upesrrcrz:

uMeeT HaBblKt4

nerTeJIbHocT14

4.

Koa

Qopirazpyevux
xounerenqufr

Yponeu;
OCBOCHI,I,'I

KOMnerel{r(HH

qACTHTIHOE

qacTuqHoe

AeMgHcrpupoBarb ocBoeHne yKa3aHHbrx KorurrereHrIHft n

AecKpHrITopaM "3HaHlz,fl, yueun4, HaBIIKI4", B OoorBercrBlanAccKpfiIrfopaM 3HAH|dfl, yM9HI4[, HaBbIKI,I , B OOOTB€TCTBIZ[H

TeMaTHqecKI4 M Lt rvroAyn flMIl ALICr\frnrrHHbr, rrp HM e Hfi Tb rroJlylre r{ Hbl

3HaHu.fl B rrocJreAyloxleM o6yueunu u npoSt:cclroFraJtbHo

paMKax esl6paHnsrx-BhAoB npo$egcnonzurrHofi AerrerbHocrH, B

quc{Ie Ha ocHoBe o6o6uleHun 3aKoHoB r.{ MeroAoB pa3:rl.rqHblx Hay

(nn4) ecrecrBeHHbrx HayK B upo$Qcczoualsnoil AeqrerbHocrH.

Ha ocFtoBe Teo0eTH KI4X 3HAHUA.

oET,IiM I4 CTPyKTyPA A[{CIII4[I"|II4HbI

TpyAoeuxocrb Arzc[u[Jr4Hbr coctasrset' 2

srr6opa nrero,qoe pj r.lelr4l 3a[au npcrtf ecctaoHalr bHo
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ParAen L BseAeuze. Cncreua Hayx. 4 1) ,2
2 4 2 (s0%)

PeiraHr-rourpolr;
1

2 PasAer 2. I4cropt4q ecrecrBo3Hagur. 4 3.4 ,)
2 An 2 (50%)

3 Pasaer 3. OcHoeurre iloHflTuA
cospeN4euHofi buzuxu.

A ,2
2 4 2 (s0%)

4 PasAer 4. nunavusectLre v
cTaTucTLIqecKLIe :laKoHoMepHocTH B

npupoae.

/1 7,8 ,2
2 4 2 (s0%)

PeiruHn-xourporr,
2

5 PasAen 5. OcHoensre roHflTLlflu
n p eAcTaBJI eHIIfl X VtMt4l4.

4
g

l0 ?- 2 4 2 (50%)

6 PasAer 6. BHyrpeHnee crpoeHr4e u
r4cTop}rfl feoJroruqecKoro pa3Blj'tuq
3ev:ru.

4
11,

12
?, 2 + 2 (s0%)

1 Pa:Ael 7. BosHu l(HoeeHr4e 14 3Bonlotluq
)KI43HI,I.

4
t3

t4 2 2 4 2 (s0%)

Peftrunr-rcoHlponl,
J

6 PasAer 8. flpunuunsr 3Borrlorlr4ri,
BOCnpOT43BOACTBa LI pa3Br4Tr4r )I{14Bbrx

cL{cTeM.

4
l6 2 2 4 2 (s0%)

9 PasAer 9. 9eroeex r.r 6r,rocr[epa.
4

t7
l8 2 2 A 2 (:i0%)

Bcero :a 4cenaecrp: 12 l8 t8 JO r B (50%) 3aqeT

Harw\ue B r:llrcr uiilrtltHe KI IIKP

Zroro no .alrcuunJlilHe 12 18 l8 36 rB (50%) 3arleT

CogepxaH e JreKurroHHr,rx 3aHqruii rto Ailcuunlune

PaeAer 1. Bneuenze. Cucreua HayK. Hayrcra ecrecrBeHHbre, d6ueclBeHnbre, r)adaHr4'rapubre,
TexHVrIecKI,Ie. Hayma'. KaprvHa MIrpa. EcrecrnosHeLHr4e 14 Mr{poBo33peHHe. OcHosrr
ecrecTBo3Har{r4irr KaK yqe6Har ilucJ\unnv1a. Crpyrcrypa Kypca. FlayolH5t; MeroA,
Kiraccurpraxaur4.rr MeroAoB HafrHofd noguauns.
Pa:.qer 2. I4croput ecrecrBo3HaHnfl. HarypQnnoco$ur. HayuHrre peBonrotlr4r{.
feoqenrpr.IqecKa.fl H reJll{oueHTplaqocKarr cr4creMbr (xaprurrrr) vt4pa, MexaHrrcrr.rErec:Kaq r(aprr4Hzr

MIdpA, AI{aJIeKTI43aUI4q eCTeCTBO3HaHHS.

Pa-:lel 3. OcHoeHrre noHfl'tr4s. coBpeMeHHofi; $nsvrcu. OrHqcrarerr,Hocrb: npo(lrpaHcrB,o r4

BpeMfl, npIrHIIl4nbI OTHOOITTeJTLHO0TII I4 cl4MMeTpHII, 3aKoHbl cOXpaHe]'|]^klg., HeO6paTr4M()cTI,

Bper,reHr,r. cTpyrrypa tvraTepHr4 lr crroreMbr: B3apr

4alr,no4eft clBr4 e. llpzuqvtuu cyneplo3 LrrJlrH, HeorrpeAenen Hoc
P asAer 4 . fiuutL;rttuqecKz e v cr urLrcikrrrecKr.r e 3 aKoH oM epHc,crrr
xI,IBofi 14 HeiKZBofi npr4poAe. 3axon coxpaHeHr4q 3Hepfvil. fl
CnnepreruKa. PoxAeHr.re [oprAKa 14 xaoca. CnrrepreruqecFloe B

PasAer 5. OcnoeHrle noHtrn.f, rr npqAcraBJreHrurja xr4Mrrr,r. Xt:aurust B cr4creMe o6ulecr.eo-flpr4poAa.
OcnosHtre 3ax:oHtl xr4Mrltr. AroMHo-uoneKy.frflpFrafl rr 3neKTpoHHafl. Teopuv. -Kvuuqecrcoe
coe4zueHIae. PearqzoHHarl cnoco6socrn BerUecrBa. Xuuuqecxar rexHOJrofur.



PasAer 6. BuyrpenHee crpoeHl4e I{ r4croprrr reonoruqecKofo fiaznutux 3enaru. Conpeuenur,re
KoHIIeruI4t4 pa3Brrrns. reoc(fepHrtx o6oro.rer. Iluroc(fepa rail a6Ho:ru.recKa{ oclroBa xrr43Hr.r.

3xororz-{ecrcue SyHxqrzz ruroc$ eprr. f eorparpuuecrar o6ono4rca 3ev rr,r.
PasAer 7. Bo:rnnr<HoBeHl4e 14 3Bgnroqnfl. >Kr4:Hu. Teopnu eg:uzxnoeeHz-s Nir4:rHu. Tectpuu
3BonIoIII4Il. Aprlvenrrr 3BonIoIII4oHI4croB pr KpeaquoHrzcrroB. Oco6ensocrz 6molorr{qecl(oro
ypoBHr opf aHr43arluu Mur epvh.
Pa:4el 8. llpnuqznbr sBoJIFoIIuz, nocnpol43BoAcrBa h pa3u,urLrfl xr4Bbrx cr4creru. Mnoroo6pa:ne
xIlBbIX opfaHlr3MoB - ocHoBa opraHrr3aur{u u yclofruraBoclr{ 6uQcrpepu. fenerux.a rz sBonrorrufl.
Pa:4el 9. r{eroeerc ra 6zoc$epa. Cucreunuft noAXoA. Buobrraxa H rroBereHr.ile r{eroBieKa.

3uoutzz H rBollqecrno. 34oponre u pa6orocnoco6Hocrr. Ilonqdrur4-s Hooc$eprr. L{uxrn.ruocrr,
sBOnrolllrr4.

Telra 1. Hay'rusrfi MeroA. Knaccu0rzxaur4r MeroAoB HayrrHofo rxo3HaHzr.
T ewa 2. HayuHsre peBonrour4v.
Teua 3. llpocrpancrBo r4 BpeM-f,, nprrHurrnbr orr:rocvreJrbHocrr.r 4 crrMMerprrv.
T etm 4. 3alcou coxpaHeHr4.rr 3Heprrrr4.
Tel,ra 5. Xuuurreclcas rexHorofr4{.
Tenra 6. ConpertaeHubre Korfrlerquu pa3Br.rrur reoc$epHbrx,o6on6rreK.
T ewa 7 . Teopuu 3Bonroqrrr4.LSNL(L t. r(JtJPl,Il.a JSUJttuI_(nn,

Tena 8. Oco6eunoc ru 6uo toruqecKoro ypoBHs opraHr43au a u tvriyr epuu.
Teua 9. r{enosex u 6raoc$epa.

5. OEPA3OBATEJIbI{bIE TEXHOJIO|TIII

CogepxcaHr{e flpaKTrr.recrcux/na6o paropnux

[nx 4ocru]KeHr.r.rr nnaHr.rpyeMbrx pe3ynbraroB
cneAyrolrlt4 e o6pa:onareJrbHbre rexHoJrorr{r4 :

IaHQopnraqr4oHHo-pa3B14Barotuue rexHoJrof 1414 ;

pa3Br,rBaroruze npo6leuHo-op14eHrvpoBaHHrre

:laHqTI,IU IIO ATnCqUUJIIlHe

ocBoeHu.[ ArIcuullnaHLI r4cIIOJIb3]TOTCJT

TCXFIOJIOT14I4;

t49..

llparcru
J(

B paNIKax r4syrreHkrfl. rI4cuHuJII4Hbr Bo3Mo)KHO npiurreueHae rrrupoKo cneKTpa
o6pa:onarert)H1;Ix TexHoJlorurfi: nexquouHo-ceN{rrHapcxa.{ cncrbua o6yuenzx (tpa4zqr4oHHbre
neKUIroHHbrc u ta6oparopHble zaunux); case-stirdy;Me'r'oA ripoexron; o6yueHze B Ma^rrbrx
rpyrrflax; Nlacrep-Knaccbl; npI4MeHeHr4e Mynbr]rMeAr4a rexFrolrorlzfi (npoeeAeHae .rreKurroHHbrx r{
ceMl4HapcKux 3aHflTrtfr c uputr,teHeHl4eM KoN,rnblorepHbrx [pe3e]Fila\uti H Aelvrol{c-tpaurzoH]r{blx
ponIrKoB c rloMorqrro npoeKropa z:ru 38M); rexHonofuxpazv4lttrr Kplrrr.rlrecKo.fo MbnrrJreu.prt;

Pa6ora B KoMarr.[e

llpo6rerrnoe o6v.reFrue

Konrercrnoe o6v.IeFrue

O6yueuue Ha ocHoBe
OIII'ITA

VlugunugyaJrbHoe
o6yqenue
Me>r4ucrluntrr4HapHoe

Onepexaroqal
caMocTotTeJr bHat

tI

tH fl
CPC

+ -r
-r

-r
-r

+ T

T +

+ .T

T +

-r



I4HQopMauaoHHo-KoMMyIlIrKauvoHubre rexr{oJrorr4tr (np4naenenue uncpoplraqrroHnbrx
TexHoJIorr4ft Als MoHr4ToprzHra rexlrrUefi ycrreBaeMocrt4 cryAeHioe u KoHTponr :HaLuzii).

6. OrIEHOrrHbrE CPEACTB A [IIfl 'TEI(yIrIEIO KOHTPOJTTT

YCIIEEIAEMO C1]I4, IIP OME}KYTOIIHOfr ,q.r TNCTAUITI4 fI O UTOTAM

o c B 0 Il H ufl ilt[cI\ I4 tI JI I4 H LI II yrl E E H O -M E T OA II q E C K 0 E

OEE(]IIETIEHI4E CAMOCTO.'ITEJIbHOTI PA EOTbI CTYITEHT O,B

TEI{yUII4Iz XOHTI'OIIb
Teryrquu KoHTponeNd ycneBaeMocru .flBrflerc-a 4eficreyrpruas ]l ynzBepcr.rlere cucreMa

12. Hro raKoe 3Mnupr4lrecrue rurero4r,r?

13. flepeuzcJlrlTe u o6bscuure 3Mrrr4pr{qecKr4e MeroAbr uayvnoio rro3r{aHr4-s.

pefiruur-xoHTponlr.

Kourpo,rsHbre Borrpocrr rc pefiruHr-r(oHTponro NqI

1. B .{eNa orrr4Lrrre MexAy ecrecrBeHHbrMlr r4 fyMaHr4Taprrsrnril, uayrauz?
2. Kaxoea polr fruloco$vu B Mr.rpe nayrcv?
3. Karona porb MareMa'rLrKn B Mr4pe uayxu?
4. 9elr onpe,4eJr.flercr crpyKTypa ecrecrBeHrroHayqHrrx znasfafi:?
5. flepevzcrure ocHoBHl;re trepuonrI pa3BuT:afl ecrecrBo3H aitt*t?
6. B -{ela coorolrr rrpr4Hrlr4n HafrHoro gerepuuunsua?
7. B -reN{ cyrb HayrlHofo MeroAa rlo3HaHV.[ pealr,nocru?
8. B .{eN,I cyrb MexaHl'tcr}1r{ecKofo noAXoAa K rroHI,IMaHI,lto u4pa?
9. Karcofi rroAXoI K rrorrr4 MaHvro Mr4pa pa3Br{Balrcq B Ha.croqilee npervu?
10. 9eu orrprqaerc-s MeroAonof vfl. or uero4a?
I 1. flepe.rucJrprre o6rqeHayvubre MeroAr,r

14. 9ro raKoe excnepzrvleu'r?
15" LIro raKoe zslrepeHue?
16. flepevzcJrure u o6r,scuure reoperr,rqecKue MeroAbr.
17. Hro orHrf,ctarcr x Sopnrau HayqHoro sHaHus?
18. Kaxue fraxrrr Moryr crl'vrrarr,cfl, uayuusrlru?
19. Kaxuu rpe6onauasM AoDKHa y.4oBnerBoprrb Hayr{Ha-s ranoresa?
20" Vro raKoe HayrrHas rareropru?
21 . r{ro raKoe HayrlHarr reopl4.g, qet\,f oHa orrr4rlaercq or rz norebr,r?
22. Hro raKoe r{HIyKrIr4r m AeAyKrlr4r? llpune4,r{re nprrMepbr.
23. tlro raKoe anastuz? Currres?
24. Hr o raKoe uneutuza\tts?
25. rlro raKoe uanyugut? B .{e\a 3aKJrroqaerc.f, ponb vHTyLr1.uv ie nayxe?
26. Hlo raKoe Molenr4poB asue?
27 . flep e.tuc Jrure Kp HTepr4r4 H ayqHo crz zna:e^us?

28. O6:s.{cHr4re nplaHuran eepurpnKarIHl4.
29. O6t scr*rre npr4Huun Qa,rrczrpzxaqurz.
30. Onaurure rrpouecc HayLrHofo ro3HaHz.rr.

Kourpo,rrHr,t e B onpocnr x pefi rHHr-Ko HTpo,rro l\b2

l. Hro u:yuaer rpuzuxa?
2. r{ro nonuuaercn noA MoAenbHbrx,l npeAcraBneHriervr nnteulzt?
3. r{ro -snrqerct cpu:nvecxzv :arouov?
4. Ccfopvry:rr.rpyrire rpr.rrtur4nbr uHepquu fi orrrocHreJrbrrocrr4 fa,rniie.s.
5. Hanuurure npaBr{no cJro)KeHr4rr cxopocrefi.



1 0. CQopnrynupyfr re ilocrynarbr crreur4anbHora reopuu orrocr4TenbHocrt4.
1 1. 9eru o6r,scnqerc-{ (rapaAoxc 6ilasHeqoB)?
12.llpunegt'ire npl4Mepbl 3xcrlepl4MeHranbHofo rroATBep)n:reH4fl leopuu orHocrz:TerJrbHocrr.r.
1 3. Onunrrare lKocMonofuqecKyro MoAenr, (D1lu4vraHa.

6. Kax onpe4eun npocrpaHcrBo 14 BpeMr Huoron?
7. CQopnrynupyfire 3aKonbr MexaHr4Kr{ Hr,roroHa.
8. B qeu cy'b KoHrlenqr4v n.nbuo4eficrnz_f, z 6rusKo l.itctsis?
9. B'reNa cyrb peryKql4oHlrcrcKoro u xonrrcrcKoro rroArKona K roHlrMaHzro sn,rerHzfi?

1 4. Karcosrr lpeAcraBneHrz.q coBpelreuuofi xocrrolornu'/
15. B .reN{ cyrr, Teop[v Borrsuroro B:puna?
16. Onr,ruure sBonroqr4ro 3Be3.u.

17. 9ro I43) {aer repMolr4Haluxa?
18. C$oprvrytupyilne ocHoBHbIe rloJlor(eHrrs MoneKynspHo-KrrHprr.rqecKr{x [peAcraBneuuu.
1 9" Pacrcpoftre nepeoe Harrzflo repMoAr4HaMr4KH.
20" flaftre KoJIi.IqecrBeHHyIo @opuy-rrzpoBKy B:roporo Har{iura rqpMoAr4 HaMuKrr.
21" B'{eNa 3aKrtloqaerc-s cylrHocrl npo6,reubr rennoBofi crweprz Bcenenuofi?
22. fro\eNry Mr,r Ha3hrBaeM )KrrBbre opraHrr3Mbr orKpbrrbrulr cuctelravu?
23. 3a cr{er r{ero }KrtBbIe opraHI43MhI Moryr co3AaBarb BHyrpu ce6x ynopa4ouenuocrr?
24. /lttt qero c rorrKIr 3peHI4-tI repMorr4HaMrrKr,r xr4BoMy opraHlrbvry Heo6xo4rzru o6uen

aerqecrn?
pMy

25. Kaxuwu ceoficrnaMrr 2lo.rrxHa o6la4ars caMoopraHrusyrorqahc fl cucxeMa?
26.Hro u3) {ae'r cunepreruxa?

Ko nrp o,rr Hr,re B orrpo csr rc p efi rzur-rco u-f p onro l\b3

l. B .rei\,r cyr; .sBneHns.paALroaKrzeHocrr4 ?

2. f.qe cocpeAoroqeHa [paKTr4rrecKu Bcfl. Macca aronaa?
3. f4e npclxnlflercflcr,rJrb,Hoe n:aunao4eficrslae?
4. flouel,ry c yBenr4qeHueM r{rrcJra rracr.rlu B rnpe
5. t{ro raxoe usoronr,r?

rnpa claHoqxrcx Heycrofi vzssruu?

6. Onnurure KparKo uerrHyro peaKrlrrrc AereHa.f, tr1ep ypala.
l. B .rera cyrb peaKrlzft x4epHo
8. f.qe e rprpoAe rpoucxonsr clrtrrlesa?
9. Ha:onn're rrerbrpe $yu4anren $,.
10. Hasonzle hMeHa yqeHbIX, cnoco6crsoBaBrrr4x craHoBJreHr4lo ocHoBHrrx ronuenurafi

XI,IMHII.

I 1. Ha:onzre rrllrr3HaKr4 xr4Bbrx crrcreM.
12. flafire onpeAeneHr4e )Kr{Boro.
13. Ha KaKr4e orAenr,Hr,re rrayKr4 noApa3Aenqercfl Guotorvst?
14. Oxaparrepnsyfire rBe nporI4BoIIoJIo)KHbre roqKr4 3peHul B qqeHKe flBneHr4tr)Kr,r3HH.
15. Karcue xl4Mur{ecKl4e 3JIeMeHTbI BcrperrarcTcj{ B )KIrBbIx oprauzsuax?
16. Kar<ue xr4MuqecKrTe coeAuHeHu-s xapaKTepHr,r Anq xrneoro?

17. B .rela cocror.rr cno)KHocrb crpyKTypHofi opraulrsa\ur4 )q<vBbJx opraurz:rvron?

IIP OMEXYTOI{HA' ATT]] CTAHh-fl

BOIIPOCbI K 3AI{ETY

Eaosrl4xa I{ noBeleHrze qeJIoBeKa.

Bucnra.g HepBHa-f, Ae-srerrHocrb 14 rloBe ueHrre.
f eueru x a I4 c aM o B o c rpo r43 B o,4 crB o )Kr43 FI I,r.

f uuoreslr npor4cxox.4eHr4.s )Kr43Hu.

lalruogeficrBrre le 6:rusxoneficreue. Beurecrso 14 rore.



EcrecrnosHaHl4e KaK yue6na.a rucr\uilnLrHa. Ecrecreo3HaHue u fr,ruponos3peHrre.
EcrecrseuHoH iryqHar r.r ryNr aHr'r r ap:r'as. KynbryprJ. Knac cz fr urcalux nayx.
3aroH coxpaHeHr4s oHepruu B MaKpocKorrr4qecrczx npoqeccax. Qneprzr, pa6ora,
3Hepfr4r.
34opoete z paborocnoco6uocrr.

BrryTpeHHJ{.s

Z:yueuze crpyKrypbr Mar epur4.

Wct opux u !,ocrr{xenzx acr:po$ u3yrKpr.

tr4wopux u nocrr4xenu.s 6zororun.
LIcr oput rr Aocrr4xe H:as. xLrMLrLr.

Wcroput rr Aocrr{xeHtr.fl 3.lreKTpoHr4Kr4.

Vlc,rncreuue JIer Ir rlcroplillecKl4x 3[rox"
KraccuqecKar MexaHrrKa: r4cropr{.recKrafi o6sop,
KoHuenuzq Se,lxoHe.IHocrr{ LI KocMof oHr4rrecKa.rl

Kou qenquq c arvr o opra HV3aL\Lrr4.

Kouqenrlzr cr{oreMHoro MeroAa.
Konqenqu-s reKToHr4Ku mzrocSepHbrx rrJrrrr.
KoHqenqux'yponnefi 6uo;roluqecKrrx crpyKryp r4

Kocrruqecr<u e ur.rKJIbI.

oplaHrz3 arluu xIIBbrx cr4cTeM.

OCHOBHI,Ie IIOJIOXEHUJ{.

3BOnrorlr4 t

JlurocSepa z ee Synrqr.rn. CrpoeHr4e reorpaSn.,recxofi o6oro.{xu 3evnn.
Marenrarzra KaK cn eu uSuuecxufi .s3brK e creorB 03 H aHu.fl .

MeroA Ir Merollonorprq. Kraccu$uraqrax MeroroB Ha) rHoro rroBHaHr4ri. \4eroAu nceo6rque u
o6rqeuayuHtre. 3unupu.{ecKllft u reoperr4rrecxpria. ypoBHrr uayuiroro [o3FraHr4r. J.{a(5mo4enr,re,
3KCIIeplrMeHT, II3MepeHI,Ie.

MoAerz 14 MoAenr4poBaHue cr4creM.
Mo:t, co3HaHI{e, 6eccoguareJlbHoe.
HarypQnnoco(rur u naryptpn:rocoftcr<oe rroHr4rvraHr4e rrpr4poAbr. Kocrvroqenrpz:nl:
ApeBHerpeqecrofi uarypQnnoco$rzz u ocHoBHr,re 3Tarrbr ee, pffiBI4TVfl . IICTCCTBO3FIAHIIC 3IIO>(I4

Cpe4ueneronur.
Hayvnrre peBonrour4rr Honoro z Hoeefruero BpeMeHr.r.

HayvHsre peBonroLllrr4.

Hayvurifi MeroA ro3HaHr4.fl .

O 6p a: o e auue x.rrMtrrre cKr4x orpyKTyp Lt xr4 Mur{e c Ka-s cB-rr3b.

O6uraq reopras orHocr4TelrbHocrn.

npHpoAe.
Cueqza,rsHat reopl4.s orHocI TenbHocrrr.
Crpoeuze selrHori Kopbr u nepxuefi Marrrrrr4.

OcHoert eAI'Isoft TeopIrI4 rIoJLf,. floH-flrue cl4M]\,rerpr4t4. Cunepreriaqecxoe Br4AeHr4e 3.BoJlour4r,r
BceleHuofi . Arrrponnufi npnuunn.
OcHossr rnarlrtleofi Susurz" BorHoelre csoficlsa Beilrecrrla. llfznqul HeonpereneHHocrrr
fefi:eu6epra. ilpunqzn AononHr4reJrbHocrr4 Bopa.
flog'rnepxAeHl4e reopl4l4 3BonIoIII4I4. E4nucrno a uuoroo6pa3u+ opfaHurrecKoro Mrrpa. Xra:lur,
xax 6zororz.re,cxr4fi KpyroBopor BeruecrB.
flpz:uaxu r{rrBbrx cr4creM.
llpnuquuu orn ocr4TeJrbHo crpr. flocrylaru reoltrz 14 orHocr4leJmrJocrn.
flpoucxoxAeHne IIJIaHer corHeqHoit czcreMbr, oco.6eHuoc:ru o6pasonanrrt14 feoJrorrrqecKofo
pa3Bwrrts.3eula. BuyrpeHuee crpoeHue 3enlz. Pa:sltrae reocrfepHsDc o6oro.{eK.
flpocrpaHcrBo 14 BpeMq. Pa:Br4rze flpeAcraBneuufi o npoc]'paHchne n epeueuu.
Pearquouuarr cnoco6FIocr6 BeilIecre. XzNalaqecKag rexHoJrolrlJr.
Cunalurerpur l,I acr4MMerpr4q [pocrpaHcrBa H BpeMeHr4.

Cucreusr rreJroueqecKoro opraHrr3Ma rr ux rfyur<quu.
Cno>xuemeecr pa3neneHr4e HayK.

Conperr,renHbre rlpeAcraBreHu.s o6 srev eHrapHbrx r{acrzuil( u a{orrax.
Cocro.gHue tfu:lnuecxofi cuc'reuu. fluualru.r.recxr4 e u crarvcrulrgcr(He 3aKoHoMepFrocrr4 B



Teopurl B03FII4I(HoBeHI4r xtlr3Hra. KpeaquoHrr3M, crroHTaHHoe 3apoN(AeFrr4e, Teoput
craIInoHapHOfo cocroflHnfl, Teopl4-f, naHcnepMr,rz. Bzoxulnaqec4as sBoJrrour4r.
Teopuz sBoJIIoqI4rI Jlaltapxa, [apnzHa. ConpeueuHbre HayrrHr,rQ npe4cranJ]eHrT.f, o6 snomorluu.

4. 3rra.recrr4e npo6leuu B HayKe.

5 . Wct opun ecrecrB o3Hanzs. flaHopaMa coBpeMeFrH oro eprecrno:u aHLrs..

Teopur 3Bonrourur.
Ousuxa: yrreHue o6 arorraax.
(Doprr,ra n crpoeHr{e 3enru.
(DyH4alreurzlrrr,Hbre n:auu o4efi crBr4.fl .

Xuuzqecrl4e g.rreMeHTbr r4 xI4MI,IrIecKr,re coenrrHeHI,Ir.
Xuuux B crrcrerMe <o6rrlecreo - lpplpoAa>. OclroeHble 3aKr)HbI i<nwruu.

9erosex n 6zoc$epa. Hooc$epa.
3uoqzu n rBopr{ecrBo.

CAMOCTO-qTEIbHAJI PABOTA CTyAEHT(fB

Cal,rocro-sreJllHat pa6ora cry.qeHTOB BKJrroqaer sr,rdorHeHme AoMarrrH.vtx zar\asuit,
rloAroroBKy K rrpaKTrrqecKr.rM 3aHflTLrsM n pefi raur-KoHTpo nrc.

oBbEM CPC I4 PACTTPEAEITEHL{E tro B}IAAM yqEEHbIX PAEOT B LTACAX

T'EMbI PAEOT An_f, CPC (TEMbr PEOEPATOB)

1 . EcrecreeHHoHayrrHas r4 ryMaHrrr apHas. Kynbrypa.
2. Cpe4crna 14 MeroAbr HayKrr.
3. Knaccurpzraur4q HayK u olpactefr. eclecrBo3Ha:auts..

7. I4cliopun orpac:reft ecrecrBo3HaHufl;6uotorux, rr3oJror1rrf,, reorpaQzx.
8. Kopnlgcrcy:r flpHafl z KoHTrrHy arrr,Has. KoFrueilur4 H nucduus, npuponbr.
9. Crpyrrypubre ypoBHrr opfaHu3aur{r{ N,rarepr4n. Mzxpo, MaKpo rr Mera-Mhpbr.

6. I4ct:oytut orpacrefi ecrecrBo3H aHus: fr u:rzra, xur\rur.

10. [IpocrpaHcrBo 14 BpeNrr.

I l. llprauqurbr cuMMerpuu.
I 2. 3aronu coxpaHeHrr.s.

I 3 . Bsaprn.{o4efi creu e.. Erusxolefi crBue 14 naJrbHonefi r:rsae.

20. ru4poccfepa u arnoccfepa 3enru.
2 I . Oco6enHocrr,r 5uo:roruqecKoro ypoBHr opfaHr.r3ar{r4 r,r Nlarepua.
22.llpuutlunbr 3BoJrlorlt4rT, Bocnpor43Bo,Ac:TBa vr pa3Bvtrt4fl 

Trr4Bbrx 
cr4 creN{.

Konzqecreo ..lracioB

Pa6ora c Jrex:ulroHrrrrM Marepr4aJroM,

caMocTotTenblLoe I43yrIeH[e OTIeJILHLIX TeM

Izcur4[nr4Hbr; rrotrcK z o6sop nrrreparypbr 14

3neKTpoHHbx pIcTor{HIIKOB; TITeHIIe V

Ir3vaIeHLIe v.Ie6HITra z FIbIX IIOCOIOIII4.

flo4roronxa K ilpoBepoqHr,rM pa6oran,t

BrrnonHeuue AoMarrrH ux za:Aauufr.

[onfoToBKa K ttpaKTLlqecKI4M 3aHrThf, M



23. Mnoroo6pa:ze xrrBbrx opraHr43MoB - ocHoBa
6aoc$eptr.

2 4 . f enernKa r.r 38 o Jrroqu-a. flpzHrlunbr yr{ r4B ep c anbH oro
25. BuogluKa r4 IroBeneHrre rreJroBeKa.

26. 3Nrorlzr4 r{ TBopqecrBo.
27 .3gopctme u pa6orocnoco6nocrs.
28. 9enonex z 6raoc$epa.
29. KocnrnqecKr4e ur,rKJrbr.

30. Hooc$epa.

(DoHl o{eHoqHbIX cpeAcrB rnt [poBerer{r{r arrecrar\Lrvjyponu.a c$opnrzpon,aHHocrr{
KoMrIereHIImfi o6yuarctlll4xc.f, rlo Al4clIr4rillaHe orfopturnrefcr or4enbubrM AoK:yMeHTOrl.

7 . vrrEBIl O-METOA [rqE CK OE I4 I4H (D OPMAUI4OHHOE OEE CTIETIEHI4E]

NI{CU[IIIJII4HbI

7.I. KHTI|OOFECIEIIEHHOCTb

d,prauuzaquu kr ycrofruznocrz

I,IOH143MA.

foa
vI3naHnfl

OcHoeHaq nHreparypa

2019

2019

2019

no'lHuTeJtbHafl il
2019

Hau[aeH osaH be nur epary prtr : aBTop, Ha3BaHre, Br.ra

v3 naHntr, a3AaTe,rrr,cTBo
KHI4I'OOBEC|IE qEHHOCTb

OJITqCC:TBO

BCTCTB14'I C

ofoc Bo

l:IarNqae s

:rerrpoHuoii
6r.r6ruorexe BnfY

l. Crapoay6uea, Ei. A. KoHqenqnn coBpeMeHHofo
ecrecrBo3 HaHutt : lyve 6nu rc AJIfl aKaneM trr ec T(oro
6arcaraepnara I B. A. Crapoay6uee. -2-e us+.
Mocrea : tr4:Aarelrcrno lOpafir, 2019. - 332 c. -
(V H raeepc nrerrr Pocoar,r). - I S BN 97 8 - 5 - 53 4 -021 01 -

5. - Tercr : 3neKrpoHHbia ll 3BC lOpailr
2. Cyprzxoe, B. B. BeeaeHue B ocHoBbl
ecrecrBo3HaHul : yre6Hoe noco6ue 4,rr
aKaAeMr4lrecxoro 6aralaspuara I B. B. Cypunor. -
6-e ur4., acnp. M Aon. - MocKea : hgaare,rucreo
K)pah,2019. 19t0 c. - (Eara,nanp.
A xaAev u.{ec rcr,rii x ypc). - ISBN 91 8-5 -53 4-0 57 39 -3

- Tercr : 3nexrpouHbfi ll }EC }Opafi'r
3. Konuenuur.I coBpeMeHHoro ecrecrBo3HaHu-q .

yve6Harc Anq aKaAeMr.iqecKoro larcataepuara I C. A.
Jle6eaee [u ap.] ; rro4 o6u1efi peaarcunei C. A.
Jle6eaeea. - 4-e a3D.., r4cnp. 14 ron. MocKea :

hgAale,rucreo fOpaftr, 2019. -3Jtl c. - (Bulcruee
o6pa:oeaHne). - ISiBN 978-5-534-02649-8. - Tercr :

uerrDouuurft l/ )BC fOoail'r

L fope,roe, A. A. Konuenulrur coBpeMeHHoro
ecrecrBo3FraHr4r : )/qe6lroe noco6ue arq
aKaAeMhLrecKoro 6axalanpvara I A. A. fopeloa. -
4-e vtr,., nepepa6. u .[on. - Mocrsa : l4:aarerrtcreo
fOparir, 2019. - 355 c. (Eaxa-nanp.

A raAe ir,r nq ec xr.r ii xl7pc). - I S BN 91 8 - 5 - 53 4 -0921 5 -2.

- Tercr : 3nexrpoHHbtit ll 3BC lOpaftr
2. Kaure, B. A. KoHuenur4t4 coBpeivreHHoro
ecrecrBo3HaHux : yue6ulrx anr axaaeMhqecxofo
6axa,raepuaT a I B. A. Kauxe, JI. B. JIyrcaurraHa.
MocKsa : I4sAarerbcrso lOpaiir, 2019. - 338 c
(Ear<araep. AKaneNru.teooafi rcypc). ISBN 978-5-
534-08158-9. - Ter<cr : 3leKrpoHHblr"i ll }EC lOpar'rr

2019



3. EopAoncxraii, f. A. Oaguqecxze ocHoBbI
ecrecrBo3HaHu.r : yve6uoe noco6rae Anq
aKaAeMurrecKolo 6axananpuara I l. A. EopAoacxni,

- 3-e rasA., ac[p. r4 Aon. - Mocxea : I,l:4are,rrcrro
IOparir, 2019. -- 226 c. - (Eaxa,rasp.
AxaAeNaH,recxufi xypc). - ISBN 918-5-534i05209-1.
- Texcr : 3JreKrporlHbrir ll 3BC

7 .2. flepuoAnrr ecKr.re u3AaHIlq

Hayxa v xr.r3Hr,. Apxrae HoMepoB. Pexanr nocryrra: http://u.vwv.dkj.rul
flony:rrpHax MexaHr4Ka. Apxun HoMepoB. Pe>xulr Aocryrra: http: www.popmech.n-/
xuwus. u NrasHb-XXI eerc. Apxun HoMepoB. Pex<unr Aocryna: htlp://www.hij.ru/
r{ro noeoro B HayKe u rexHr{Ke. Apxun HoMepoB. PeNun 4ocry{ra: http://www.cJhtonovogo.ru/

7.3. trIur epHer-pecypcbr

MareuaruKa I4 ecrecrBeHHoHayr{noe o6pasoBarrue. @e4epzursHr!fi nopla,r pocczjicroro
npo$eccn oHiulr,Hofo o6pasoeauug. -PexuM locryna: http://wrryw.edu.ru./modules.php?op:
modload&name:Web Links&file:index&l op:viewlink&;cid:3 1 8

- PeNzrvr 4o.rynu, htqr :i/elfbrary.ru
nopran. - Pexzrr Aocryna: www.mathnet.ru

unr (BnfV, Koncynrramr C6y4eHra, IPRBooks, Znanium).

8. MATE P I4AJIb H O -T' EXHI4IIE C K O E OE E CfI EIIE HI4E AI{C III4 TIJI I4}IbI

iltts peaJrrnarJnLr 4annofr rzcrllrflnr4rrbr rrMeroror crequanr,Hbre floMerleHr{ fl nnfl
rcofi (4m MeJra r4rr,r uaprcepa),

; ay Ar4T opr4v D\.trfl. rrpoBeAeHr4t
oHaJILHLTM14 KOMIIbIOTepaM14,

Io cerb Ir )/KoMrlneKToBaHHLIMu ueo6xognl,tblM
cIrcreMHbIM a npLIKJIaAHbTM npofparvrMFtr,rM o6ecnefieuzeivr(MicrosollVisualStudio,
MicrosoftOffice), ay[r4Toprlr4 Bblqr4cJrr4TeJrbHoro ueHrpa, a raKxe rroMerueHr{ s. Ans.
caMocrorrem,Hofi pa6oru.

P a6ouyro nporp aMMy cocraBr4Jra AorIeHr rcarp egpr.r

(OI4O, noanlrcs)
PeqeH:enr
(npe4cran zre-rm, p a6oro4arerr)

(vecro pa6orer, Aol)KHocrb, @I4O, no4rrucr)

IIbHIZ s Ereua CDbCBHA

,,Trc

3aeelyrorquft xarle4pofi _
(O14O, noanracr)

Pa6o.{a.s nporpal4Ma paccMorpena z o4o6peHa

C--1--
,t-/

uuz 
[iue6Ho-MeroAl4llecxofi 

Kox,t I4ccz LIHA

flpe4ce4arenb r{:oM14cc r{u
(@ho,

AIIIlOHHIJC TEHanpaBneHr4t OvHlaveHTaJrbHafl, vl ATI4KA 14 LI

flporoxo:r I1o ,2 or td ,O8 2,o,/9rorc



Pa6oqax rporpaMMa o4o6peira Ha i yue6uufi ro4

flporoxon sace4alufl,xaQe4puNs i or roAa

3ane4yroqufi

rafie4pofi

Pa6oqas nporpaMMa o4o6pena Ha i yue6ntrfi ro4

flporoxon 3acerauvrs. xa$e4prr Ns or

3aseayrcuufi

ra$e4poft

Pa6o'aas [porpaMMa olo6peua Ha ; yue6Hrrfi ro4

flpororon 3aceraHvrs. r<aQe4pu Jtlb or

3aeetyrcqufi

rca$e4pofi



Jrrrcr n[,rucrrArlr{u u:vrnnngrafr
n pa6guyro rporpaMMy Ar.rcur4rnurlbr

i HAUMEHOBAHI4E
o6pa:onarerruofi nporparraufr HanpaBneHu.rr noAroroBrcu l1od 'u HaulweHonanue OII

Ha npaBn eH H o cr t i H quM e H o B aH ue (yrc as a mu yp o s eyb no d zo m o e rcu)

BHecesrr r43MeHeHr4s je uacru/pa^:4eltr
pa6ouefi npo;pauvru

C)cHosaHrae

(HoMep v AaTa npoToKona

3ae. ra$e4pofi /i
lJodnucu


