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1. ITacnopT oH/IA OLIEHOYHBIX CPEICTB

B pesynbraTre ocBoeHUs y4eOHOW NMCHMIUIMHBI «MaTtemMaTnka» 00ydaromuics
noipkeH obnanathk npexycMmorpeHHbIME OI'OC mo cnermansHocTr CITO 43.02.14
T'ocmunuunoe deno clienyrOMMU YMEHHUSIMH, 3HAHUSIMU:

3HATh:

3HAYeHHe MaTeMAaTH4YeCKOH HAYKH JIJIS pEIICHHs 3a/1a4, BO3HUKAIONIUX B TCOPUU
U TPAKTHKE; IIHPOTY W B TOXKE BpPEeMs OTrPAaHUYCHHOCTh TMPUMEHEHUS
MaTEeMaTHYECKUX METOJIOB K aHAJM3y W HMCCIEAOBAHUIO MPOIECCOB U SIBJICHHUU B
pUPOJIE U OOIIIECTBE;

3HAaYeHHe NMPAKTHKH H BONMPOCOB, BO3HHMKAIONIMX B CaAMOW MaTeMaTHKE IS
(GbOpMHUPOBAHUS ¥ Pa3BUTHS MAaTEMAaTHICCKOW HAYKH; HCTOPUIO PA3BUTHS MTOHITHS
YHClIa, CO3JaHHsS MATEMATHYECKOTO aHalW3a, BO3HUKHOBCHHMS WM Pa3BHTHS
TCOMETPHH;

YHHUBEPCAJBHBII XapaKkTep 3aKOHOB JIOTMKU MAaTeMaTHICCKUX PACCYXICHUU, X
IPUMEHUMOCTH BO BCEX 00JIACTSAX UEIOBEUCCKOW JICATEIHHOCTH,

BEPOSITHOCTHBII XapaKTep pa3IMuHbIX IPOIECCOB OKPYKAIOIIETO MHUPA;

BKJIQ/I POCCHIICKMX H 3apy0eKHBIX YUYEeHbIX, OKa3aBIIMX HanOOJIbIIIee BIUIHUC Ha
pa3BUTHE MAaTEMAaTHKH.

AJITEBPA
YMmeTh:
. BBITIOJIHATh apuU(METHUUYECKUE JCUCTBUS HAJ YUCIAMU, COueTas YCTHBIE U

NUCHbMEHHBIE TIPUEMBbl; HAaXOAUTh MNPUOIMKEHHbIE 3HAUCHHUS BEIUYUH U
HOTPEIIHOCTH BbIYMCICHUN (a0CONIIOTHAsE U OTHOCUTENbHAs); CPaBHUBATh 4YH-
CJIOBBIE BBIPAKEHHS;

* HaxXOAUTh 3HAYEHUS KOPHS, CTENEHHW, Jorapudma, TPUTOHOMETPUUYECKUX
BBIPOXEHUI Ha OCHOBE ONPEIEJICHUS, HCIOJb3YysSd INpU HEOOXOIUMOCTH HH-
CTPYMEHTAJIbHBIE CPEJCTBA; II0JIb30BATbCA MPUOIMKEHHOM OLIGHKOW IpH
MPaKTUYECKUX pacueTax;

* BBINOJHATH NPE0OpPa30BaHUsl BBHIPAKEHUM, MPUMEHSS (POPMYJIIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JorapumMoB, TPUTOHOMETPUUECKUX (PYHKIIUHI;

* UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI W YMEHHUS B NPAKTUUYECKOU
JEeSATEIbHOCTH U MOBCEHEBHOM KU3HU:

* JUIsl TPaKTUYECKHX pacueToB Mo ¢opmynaMm, BKIoYas (HOpMYJIbL,
coJiep Kallle CTENeHH, PauKalbl, JIOTapU(PMbl U TPUTOHOMETpUUECKHE (QYHKIIUH,
UCIONB3ysl TMPU HEOOXOJUMOCTH CIPABOYHBIE MaTepuajbl M NPOCTEeHIIne
BBIYHCIIUTEIbHBIE YCTPOKCTBA.
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DOyHKIUHN U TPAPUKH

yMeThb:

BBIUUCIIATh 3HAUCHHE (DYHKIMU MO 33JaHHOMY 3HAUEHHUIO apryMeHTa Mpu
pa3IMyYHBIX COC00ax 3adaHus PYHKIINU;

OTIPENETSATh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKIIHM, WILTIOCTPUPOBATH UX
Ha rpadukax;

CTPOUTHh Tpa@UKU U3YYEHHBIX (DYHKUUH, WUIIOCTPUPOBATH IO TpapuKy
CBOMCTBA JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh MOHATHE (DYHKUIMU JUIsl OMMCAHMUS M aHajIu3a 3aBUCUMOCTEH
BEJIMYMH;

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHMS U YMEHUS B IPAKTHUYECKOH
JEATEIIBHOCTH U MIOBCEAHEBHON KU3HU:

JUISL ONHCAaHHUS C TOMOIIbI (YHKUMIA pa3IMYHBIX 3aBUCUMOCTEM,
MPEACTABICHUS X TpaUuecKu, UHTEPIPETALNHU IPadUKOB.

Havyaja MmaTeMaTH4€CKOI0 aHAJIN3A

YMeEThb:

HaXOJUTh IMTPOU3BOJAHBIE AIEMEHTAPHBIX (PYHKIIUM;

UCIIOJIb30BaTh IMPOU3BOAHYIO JJIsi HW3Y4YEHUs CBOWCTB (QYHKUUUA U
MOCTPOEHUS TPaPUKOB;

OPUMEHATH MPOU3BOJHYIO AJISi MPOBEACHUS MPUOJIMKEHHBIX BBIYMCIICHUH,
pelmiath 3aJaud MPUKIAJHOTO XapakTepa Ha HaXO0XKJIEHHWE HauOOJbIIET0 W
HaWMEHBIIEr0 3HaYECHNUs,

BBIUUCIIATH B MPOCTEUIINX CIy4asiX VIO U 0ObEMBI C UCIIOJIB30BaHUEM
OIPEIEIICHHOI0 UHTETPaJIa;

HUcnoab3oBaTh NpHOOpETeHHbIC 3HAHUA M YMEHHUS B INPAKTHYECKOMN
e TeJIbHOCTH U MOBCEAHEBHOM "KU3HU 1JIA:

pEeLIECHNs] NPUKIAAHBIX 3a0a4, B TOM YHUCJE COLUMAIbHO-DKOHOMHYECKUX H
bu3nUecKux, Ha HanOOJIbIINE U HAMMEHBIINE 3HAYEHUS, HA HAX0XKIEHHE CKOPOCTH
U YCKOPEHUS.

YpaBHeHUs U HEPABEHCTBA

YMeETh:

peliarb paloHaIbHbIE, [I0Ka3aTelbHbIE, norapupMuYecKue,
TPUTOHOMETPUYECKHAE YPABHEHMS, CBOIAILMECS K JIMHEWHBIM M KBaJpaTHBIM, a
TaK)X€ aHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

UCIOJIb30BaTh IpapuuecKkuii METOJ pelIeHHs YpaBHEHUI U HEPaBEeHCTB,
n300paxkaThb Ha KOOPJAWMHATHOW IUIOCKOCTH PEIICHHsS ypaBHEHUH, HEPABEHCTB U
CUCTEM C IBYMs HEU3BECTHBIMUY,

COCTaBIATH M pEIIaTh YPAaBHEHWS U HEPABEHCTBA, CBA3BIBAIOLIUE
HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE IPUKIIAHBIX) 3a/1a4ax;
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pemath auddepeHanpaple ypaBHEHU | TOpsAaka ¢ pas3aestomUMUCS
IIEPEMEHHBIMM.

Hcnoan3oBarhb npnoﬁpeTeHHme SJHAHUSI 1 YMEHMHA B HpaKTH‘IeCKOﬁ

ACATCIBbHOCTH A HOBCCI[HCBHOﬁ AKU3HU:

. JUIL TIOCTPOCHUSI W HCCIEAOBAHUS MPOCTEUIINX MAaTEMaTHYECKHUX
MOJIEJIEH.

KOMBI/IHA:FOPI/IKA, CTATUCTUKA nu TEOPUSA
BEPOSITHOCTEM.

YMeTh:

pemaTb HpOCTCfIHIPI@ KOM6I/IHaTOpHI>I€ 3aga4dynu MCTOJO0M Hepe60pa, a TaKXKC

C UCIOJIb30BAaHUEM H3BECTHBIX (HOPMYIL;

BBIUHMCIIATh B MPOCTEHIIMX CIydasX BEPOATHOCTU COOBITUHA HAa OCHOBE

ImoacdcTa 4ncjia nCxXod0B,

HCIIOJIb30BaATh l'lpPlOﬁpeTeHHl)Ie SHAHUSI U YMEHUHA B HpaKTI/IquKOﬁ

HCATCJIBbHOCTH " HOBCC}IHeBHOﬁ KM3HU.

A1 aHaJIn3a PCaJIbHbIX YHUCIOBLIX JaHHBIX, IIPCACTABJICHHBIX B BHIC

JarpaMm, rpauKkos;

aHaJIn3a I/IH(I)OpMaI_II/II/I CTAaTUCTHUYCCKOI'O XapaKTcpa.

2. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

JUCLHUTIINHBI
Pe3yabTaThl 00y4yeHus IToka3areu OLEHKH DopMbI U
(ocBOCHHBbIE YMEHUS, Y CBOCHHbIE pe3yabTara MeTOo/bI
3HAHUA) KOHTPOJIA U
OLICHKH
pe3yJbTaToB
00yueHust
YmeHnus
AJITEBPA 3HAET U BEPHO MPUMEHSET IIpakTrueckas
* BBINIOJHATH apu(METHUYECKHUE | AITOPUTM BBITIOJTHEHUS pabora,
NeWCTBUS HaJl YWCIaMH, coueTas | apupMeTUYeCcKUX JAeHCTBHIA Hal KOHTpPOJIbHAs
YCTHbIE W THUCHbMEHHBIE MPHEMBI; | YUCIIaMH, alTOPUTM pabora,
HaXO/JUTh NPHUOIIKEHHbIE 3HAUEHHs | MPUOIMKEHHBIX 3HAUSHUH (bpoHTATBHBII

BEJIMYUH U MOTPEUTHOCTH BBIUYNCICHUHN
(abcomoTHasE ¥ OTHOCHUTEJbHAs);
CpPaBHUBATH YMCJIOBBIC BHIPAKCHUS;

BEJIMYMH U TOTPEIIHOCTH
BBIYUCIIEHUI.

OITPOC, SK3aMCH

* HaxOJWUThb 3HAYEHHUs KOpPHS, | 3HAET U BEPHO MPUMEHSET [IpakTuueckas
CTEIICHHU, nmorapudma, | aiTOPUTM HAXOKJICHUSI 3HAaUCHUN | paboTa,
TPUTOHOMETPUUYECKUX KOpHSI, CTeNeHH, Jorapudma, KOHTPOJIbHAS
BBIPOKCHHI HA OCHOBE ONpPENETCHUs, | TPUTOHOMETPUICCKUX pabora,
UCIONIBb3YSl TMPU HEOOXOAMMOCTH HH- | BBIPAKCHHIA. (bpOoHTANTBHBII

CTPYMEHTAJIbHBIE CPEJICTBA;

OITPOC, SK3aMCH
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I10JIb30BaThCA PUOIIMKEHHOM
OLICHKOH npu MPaKTHYECKUX
pacuerax;

*BBINTOJIHATH  IIpeoOpazoBanust | [IpaBmibHO BoImonHseT | [IpakTuueckas
BBIp@KEHUH, TpuUMeHsss (GOpPMYIbI, | Mpeodpa3oBaHU BBIpa)KeHUH, | padora,
CBSI3aHHBIE CO CBOWMCTBAaMHM CTENEHEH, | IpuMeHsss (opMyInbl, CBS3aHHBIC | KOHTPOJIbHAS
norapumMoB,  TPUTOHOMETPUYECKHX | CO CBOWCTBAMH cTerneHei, | padora,
GyHKIHIH; sorapudmos, (hpOHTAIBHBIN

TPUTOHOMETPUYECKHUX (PYHKIUH; | Ompoc, IK3aMeH

. UCTIONB30BaTh | JleMoHCTpUpYeT ucnoib3oBanue | [IpakTudeckas
npuoOpeTeHHbIC 3HAHUS W YMEHUS B | IPUOOPETEHHBIX 3HAHUNA U pabora,
NPaKTHYECKOH  JAEATEIBbHOCTH M | yMEHHH B IPaKTHYECKOM KOHTPOJIbHAS
MTOBCETHEBHOM JKU3HU: JEeSITETbHOCTH U TIOBCETHEBHOM pabora,

KHU3HU (bpOHTABHBIH
OIPOC, SK3aMEH

* ISl IPAKTUYECKUX PAcyeToB | 3HACT U BEPHO MPUMEHSET [TpakTuyeckas
no Qopmynam, Briodas (GOPMYIBI, | ATOPUTMBI IS IPAKTHYECKUX pabora,
CoepiKallie CTENeHH, paJMKajbl, | pac4eTOB MO GopMysaM, BKIIOYast | KOHTPOJIbHAS
norapumMbl ¥ TPUTOHOMETPUYECKHE | (OPMYIIBI, COJIEpIKAIIUE CTENeHH, | padoTa,
byHKIMH, UCTIOJNIB3YSI IPY | paJMKaIbl, JIOTapUPMBI 1 (bpOHTATBHBIH
HE00X0UMOCTH CTIPaBOYHBIC | TPUTOHOMETPUYECKHE (YHKIIMUA. | OTPOC, IK3aMEH
MaTepHabl u npocTenme
BBIUUCIIUTENILHBIC YCTPOMCTBA.

@OyHKkMu 1 rpagukn [IpaBUABHO  CTPOUT  CHCTEMY

BBIUUCIISATH 3Ha4YCHUE | KOOPAMHAT Ha TUIOCKOCTH U

GyHKIMH TO 3aJaHHOMY 3HA4YEHUIO
apryMeHTa IpU Pa3IMYHBIX croco0ax
3ajaHus (QYHKIMH;

OIIpEACIIATh OCHOBHBIE
CBOMCTBA YUCIIOBBIX byHKIHUH,
WUTIOCTPUPOBATH UX Ha rpadukax;

CTPOUTH TpadUKU H3y4EHHBIX
GbyHKIUH, WJUTFOCTPUPOBATH o
rpaduKy CBOWCTBAa 3JEMEHTapHBIX
byHKIHIH;

HCII0JIb30BATh MIOHSITHE
GYyHKIUM U1 ONMUCAHMS M aHalIn3a
3aBUCHMOCTEN BEJINYMH;

HCIOJIb30BaTh MPUOOpPETEHHbIE
3HAaHUA W YMEHHUS B IPAKTHYECKON
NEeSTeIbHOCTH M TOBCEIHEBHOM
KHU3HU:

JUIS ONHCAaHUS C MOMOIIbIO
(GyHKIMH pa3IUyYHBIX 3aBHCUMOCTEH,
NpPEICTaBICHUs  HMX  IpaHUyuecKy,
MHTEpHpETalny TpauKoB.

BBIUUCIIET 3HaUeHHE (PYHKIMU MO
3aJlaHHOMY 3HAa4€HHUIO apryMeHTa
npu pa3IMYHBIX criocobax
3aaHus byHKIIIH.
JleMOHCTpUpYET yMEHHME CTPOUTH
rpa@uKy  M3Y4EHHBIX (QYHKIHH,
WUTIOCTPUPOBaTh MO  Tpauky
CBOMCTBA 3JIEMEHTapPHBIX
byHKIMN " HCIIOJIb30BaTh
MoHATHE (QYHKIUU JUIS ONHUCAHUS
u aHaiM3a 3aBUCUMOCTEN
BEIMYMH W TPUMEHATH B
MIPaKTUYECKON AESITEIbHOCTH.

IIpaxTueckas
pabora,
KOHTPOJIbHAS
pabora,
(bpoHTATBHBII
OIIPOC, SK3aMEH
ITocTpoenue
rpaukoB
byHKIMN.

Hauana MmaTeMaTH4eCKOro aHAJIHU3a
HaxoauThb IIPONU3BOAHBIC

3HaAEeT U BEPHO MPUMEHSET
AJITOPUTM HAXOKIACHU
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AJIEMEHTAPHBIX ()YHKIIHIA; IIPOU3BOJIHBIX 3JIEMEHTAPHBIX
UCIOJb30BaTh  MPOU3BOJHYIO | (DYHKIIMH.
UL WU3Y4eHUs: CBOMCTB (yHKuuil u | JleMOHCTpupyeT yMeHus
MOCTPOEHMSI IpauKOB; HCII0JIB30BATh IIPOU3BOJHYIO JUIS
IPUMEHSTH MPOU3BOAHYIO Ul | U3YYEHHS CBOMCTB (DYHKIHIA U IIpakTrueckas
IIPOBEJICHUS IPUOJIMKEHHBIX | IOCTPOEHUS TPa(UKOB. pa0ora,
BBIYHCIICHUH, pears 3aa4M | 3HaeT U BEPHO PUMEHSET KOHTpPOJIbHAsI
IIPUKJIATHOTO Xapakrepa Ha | IPOU3BOJHYIO JUIsl IPOBENCHHUS pa0ora,
HaXO0XJICHUE HanOOJIBIIETO U | IpUOTM>KEHHBIX BHIYMCIICHUH, (bpoHTaTBHBII

HauMCHBIICIO 3HAYCHH A,
BBIYUCIIATH B HpOCTGfIHIHX
clydadix Iomiomaan H" 00BeEMBI  C

UCIOJIb30BaHUEM OIIPEIEIIEHHOTO
UHTErpaa;
Hcnoan3oBarb npuodpeTeHHbIe

3HAHUSI U YMEHHS B NMPAKTHYECKOI
JeATEJbHOCTH M NOBCEIHEBHOI
SKH3HH 1JIA:

pelieHus MPUKIAJHBIX 3aj1ad,
B TOM YHCIIe COLMAJIBHO-
SKOHOMUYECKUX U (U3MUECKHX, Ha
HanOOJIbIINE u HaMMEHBIIIHE
3HAYEHMS, HA HAXOXKJACHUE CKOPOCTH U
YCKOpPEHHS.

peuieHus 3a/1a4u TPUKIagHOTrO
XapakTepa Ha HaXO0XJACHUE
HauOOJBIIETO U HAUMEHBILIETO
3HAQYEHMS ¥ BBIYMCIICHUS B
MPOCTEUIINX CIIyYasX MIOMAAN U
00BEMBI C UCTIOJIb30BAaHUEM
ONPEJIETICHHOr0 UHTErpaia.
JleMOHCTpHUpYyET UCIIOIb30BAHUE
MPUOOPETEHHBIX 3HAHUN U
YMEHUH B IPAKTUYECKOU
JEeSATEIbHOCTH U MIOBCETHEBHOM
YKU3HH JIJIs1 PEIICHUS] TIPUKIIATHBIX
3a/1a4, B TOM YMCJIE COLIMAIIBHO-
SKOHOMUYECKUX U PU3HUECKHX,
Ha HanOOoJNbIIINE ¥ HAUMEHBIIIHE
3HAYCHHS M HA HAXOXKJICHHE
CKOPOCTH U YCKOPEHHS.

OIIpOC, DK3aMCH

YPaBHeHI/Iﬂ U HEPABCHCTBA

perarsb palMOHAJIbHBIE,
MoKa3aTeNlbHbIe, JIorapupMUUYECKUE,
TPUTOHOMETPUUYECKUE YpaBHEHMUS,

CBOISIIIIHECS K JIMHENHBIM u
KBaJpaTHbIM, a TaKXe aHaJOTMYHbIC
HEpPABEHCTBA U CUCTEMBI;

UCMOJb30BaTh  rpaduueckuii
METOJi  pEUIeHUs  YpaBHEHHH U
HEPaBEHCTB; n300paxkaThb Ha

KOOPJIUHATHOM IUIOCKOCTU pELICHUS
YPaBHEHUI, HEPABEHCTB M CHUCTEM C
JBYMsI HEU3BECTHBIMU;

COCTaBIATh 151 perarb
YpaBHEHUSA u HEpPaBEHCTBA,
CBSI3bIBAIOILINE HEU3BECTHBIE

BEJINYNHBI B TEKCTOBBIX (B TOM YHCIIC
HpI/IKHaI[HBIX) 3aJaydax,;

3HaeT U BEpHO IPUMEHSET
aJITOPUTM PELICHHS
palMOHAIBHBIX, TOKA3aTEIbHBIX,
Jorapu(pMuUecKux,
TPUTOHOMETPUIECKUX
YPaBHEHHUH.

3HaeT W BEPHO  MNPUMEHSET
rpa@u4ecKuidi  METOJl pelieHus
yYpaBHEHUHN U HEPABEHCTB.

[IpakTueckas
pa0ora,
KOHTPOJIbHAS
pa0ora,
(hpOoHTAIBHBIN
OIpOC, 9K3aMEH

pemath  auddepeHnraaTbHbIe
ypaBHEHUS 1 HopsiAKa c
pa3AesIOIMMUCS IEPEMEHHBIMHU.
I'EOMETPUA Pacnio3naer Ha yeprexax u
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paciio3sHaBaTb Ha YCPTCKAX WU | MOACIIAX MPOCTPAHCTBCHHBIC
MOJICJISIX TPOCTPAHCTBEHHBIE (OPMBI; | POPMBI; COOTHOCUT TPEXMEPHBIC
COOTHOCUTH TpeXMepHBIG OGLGKTH C O6L€KTBI C UX OIIMCaHUusAIMU,
ux OIIMCaHUsAIMU, I/1306pa}KeHI/I${MI/I; I/I306pa)KeHI/I5[MI/I;
OIIKUChIBATh B3aMMHOC pacnonomeHHe YMeeT OIIUChIBATh B3aUMHOC
IPAMBIX u IJTIOCKOCTEHN B | paCIIOJIOKEHUC ITPSAMBIX U
MIPOCTPAHCTBE, APTYMEHTUPOBATh CBOM | INIOCKOCTEN B IPOCTPAHCTBE,
CYXKICHUS 00 »TOM PacCIIOIOKCHNUH, | apr'YMECHTHPOBATE CBOU CYXXACHUA
aHaJIU3UpPOBATH B MPOCTEUIINX | 00 ITOM PACIIOIOKCHHH;
clrydasax B3aMMHOC PACIIOJIOKCHUC | AaHAJIU3UPOBATH B HpOCTGfIIJ.IPIX
00BEKTOB B IIPOCTPAHCTBE; CIy4asx B3aUMHOE IIpakTrueckas
I/1306pa)KaTI> OCHOBHBIC | pPACIIOJIOKCHUC 00BEKTOB B pa60Ta,
MHOI'OTPaHHUKHA ¥ KpYIVIBIE Tela; | IPOCTPAHCTBE. KOHTpOJIBbHAA
BBIIIOJIHATE YCPTCKU 110 YCIOBHUAM Ymeer CTPOUTDH HpOCTGﬁH.IHC pa60Ta,
3a1ad4; ceueHus Kyoa, Ipu3Mbl, (bpoHTaTBHBII
CTPOUTH HpOCTeI;'IHJI/Ie CCUCHHUA | ITUpaMUbIL; pCIIATb OIIpOC, DK3aMCH
KyOa, NOpU3Mbl, MUPAMMJIbI; pelaTh | INITAHUMETPUYECKUE U Pemenne
IUNIAaHUMCTPHYCCKHUEC H HpOCTGfIH.IPIG HpOCTeI‘/‘H_HI/Ie CTCPCOMETPUICCKHEC IrCOMCTPHUUCCKUX
CTCPCOMCTPHUICCKUC 3agadyu Ha | 3aJa491 Ha HAXO0XKXJICHUC 3agad.
HaXO0XACHUC TCOMCTPUUCCKUX | TCOMCTPUUCCKUX BCIIMYUH (,Z[J'II/IH,

BEJIIMYUH (JUIMH, YIJIOB, IUIOIIAJICH,
00BbEMOB);
WCIIOIB30BaTh TMPU PEIICHUU

CTCPCOMCTPHUICCKUX 3aga4d
ITAaHUMETPHUICCKUC q)aKTI)I N METOJBI,
IIpOBOAUTD J0Ka3aTCIbHBIC

pacCyxa€Hud B XO0JA€ PCIICHUSA 3a/1a4,

Hcnoan3oBarb npuodpeTeHHbIe
3HAHUS W YMEHHUSI B NPAKTHYECKOI
AeAITEJIbHOCTH M TOBCEeIHEeBHOI
JKU3HU:

s UCCIIEIOBaHMS
(MoneupoBaHus) HECJIOKHBIX
MPAKTUYECKUX CHUTyallud Ha OCHOBE
M3Y4YEHHBIX (POPMYI U CBOMCTB QUryp;
BBIUMCIIEHUS] O0BEMOB M IUIOLIa/ei
MOBEpXHOCTEN MPOCTPAHCTBEHHBIX
TEl TpPH PEHIEHUH MPAKTUYECKUX
3ajad, UCIIOJIB3YS npu
HEOOXOJMMOCTH  CIIPAaBOYHHUKH U
BBIUHCIIUTENbHBIE YCTPOICTBA.

yTJI0B, IUIOUIaiel, 00BEMOB).
Hcnonb3yeT npu pereHuu
CTEPEOMETPUYECKUX 33124
IUTAHUMETpUYEcKUe GaKThl U
METOJIBI.

MoxeT NpUMEeHSTh
NpuoOpeTEHHbIE 3HAHUS U
YMEHHUS ISl UCCIIEJOBAHUS
(MozleTupOBaHMs) HECIIOKHBIX
MPAKTUYECKUX CUTyallui Ha
OCHOBE U3YyUEHHBIX (HOpMyI U
CBOWCTB (pUTryp; BBIYMCICHUS
00BEMOB U IIJIOMIACH
ITOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TEJ PU
pelIeHNH MPaKTHYECKHX 3a/1a4,
UCTOJIB3Ys PU HEOOXOIUMOCTH
CTIPAaBOYHHUKH M BEIYUCIIUTEILHBIC
YCTPOMCTBA.

KOMBUHATOPHKA,
CTATUCTUKA "
BEPOSITHOCTEM.
YMeThb:
peuars
KOMOWHATOPHBIE

TEOPUSA

MPOCTEUIINE
3alaud  METOJIOM

3HaAET AJITOPUTM pELICHUS
MPOCTEUIINX KOMOMHATOPHBIX
3aJa4 METO/I0M nepebopa, a
TaK)Ke C UCII0JIb30BAHUEM
W3BECTHBIX (POpMYIL.

YMeeT BBIYUCIIATh B IPOCTEHIINX
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nepedopa, a TaKXKe ¢ UCIO0Ib30BaHUEM
U3BECTHBIX hopMyIt;

BBIYUCIIATH B HpOCTCﬁMHX
CIy4asiX BEpOSTHOCTH COOBITHH Ha
OCHOBE I10/ICUETA YNCJIA HCXO0B;

HCI0JIB30BATH
npuodpeTeHHbIe 3HAHUSA U YMEHHSA B
NPAKTHYECKOH /IeATeIbHOCTH U
MOBCEHEBHOM KU3HU:

ISt aHaMM3a  peaJbHBIX
YHCJIOBBIX AAHHBIX, MPEACTABJIICHHBIX
B BHJIE TUarpamm, rpadukos;

aHaJn3a UHPOpPMATUU
CTaTHCTHYECKOTO XapaKTepa.

CIIy4asiX BEPOSTHOCTH COOBITHIA
Ha OCHOBE TOJICUeTa Yncia
HCXO/I0B.

Moxer UCTIOJIb30BATh
npuoOpeTeHHbIC 3HAHUA u
YMEHHS Ul aHaJIH3a PEalbHBIX
YHCIIOBBIX JTAHHBIX,
MPEICTaBICHHBIX B BUJIC
auarpamm, rpadukoB; aHaimu3a
UHPOpPMAIIMM  CTaTHCTHYECKOTO
Xapakrepa.

[IpakTrueckas
pabora,
KOHTpPOJIbHAS
pabora,
(hpOHTAIBHBIN
orpoc,
muddepennupona
HHBIW 3a4€eT

3. KoHTpo/IbHO - U3MepHUTeIbHbIE MATePHAaJbl IJISi UTOTOBOW ATTECTAIIUM MO

Y4eOHOM TUCUMITIMHE

Hpe,Z[MCTOM OOCHKH ABJIAIOTCA YMCHHSA WM 3HAHMUA. KOHTpOJII) H OICHKa

OCYILECTBIISIOTCS C UCTIOIb30BAaHUEM CIEAYIOUINX (OPM U METOOB:
- JUISl TEKYIIETO KOHTPOJISl — PaKTHUECKHE paboThl,
- I IPOMEXKYTOYHOM aTTECTAI[UU — DK3aMEH.

@opMBI MPOMEKYTOUHON ATTECTALIUU IO CEMECTPAM:

Ne cemecTpa

dopma KOHTPOJIS

1
2

9K3aMCH
3K3aMCH

4. 3ajanus 1J9 NPOBeAeHUS IK3aMeHa

dopMa mpoBeleHUS JK3aMeHa - KOHTpojbHas pabdorta. KonTponmbHas pabota

COACPKUT 4 BapuaHTa IO MATh 3aJaHUMN.

3aanne BBITIOTHICTCS B yUeOHOM ayIUTOPHHU.

HeoOxonnmeie

MaTepHUabl,

HHCTPYMCHTHLI:

JIMHEHKA, JIACTUK, MUKPOKAJIBKYJISATOP.

MakcumanbHoe BPEM:I BBIINIOJITHCHMA 3alaHNA 60 MHUHYT
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXETHOE OBPA30OBATEJIbHOE CK PITYTUC
YYPEXIEHME BbICHIET'O OBPA30BAHVIA

«POCCUVICKUW TOCYOAPCTBEHHBIVI YHUBEPCUTET

Frime TYPU3MA V1 CEPBUCA» Jluem 9 us 15

JlormyckaeTcsi UCTOIb30BaHNUE CIPABOYHOM JIMTEPATYPhI: CIIPAaBOYHBIE MaTEpUaJIbl,
coJiepyKamie TabIuIly KBaJpaTOB JBY3HAUHBIX YHCEN, OCHOBHBIC (OPMYIBI IO
anredpe U reOMeTpUn

[IpumepHbIe 3a1aHNs SK3aMEHALIMOHHBIX OUJIETOB 3a KaX bl CEMECTP.

Ok3aMeHannoOHHbIN Omiter 1 (1 cemecTp)

1. Haligute KOopeHb ypaBHEHHUS:

x-2
a) x:M; 6) (lj = 343"; B) Iog7(—3+x):1.
x—-10 7

1) 1
2. Pemite HepaBeHCTBA: | — | < —
3 27

3. TIToctpouts rpaduk pyHkmuu: y = 6% -1

_X+25

4. Haiinute Haubosbliee 3HaueHue QyHKIUH X Ha oTpeske [11' 1[]]

5. BBIUHCIIMTE OTHOCUTENIBHYIO MOTPEIHOCTh y 3 8,9.

DK3aMeHALMOHHBIN Onjter 2
1. Pemnts ypapuenne: x> +2x +2 =0
2.BuIyucianThb

V27 +2v/30- (5 - V2)

3.Mocrpouts rpapuk  dpynkmun Y =log-(3x + 1)

N 1+2log, 3
4.BbruucanuThb (;) 7 ; 3log,log, 16 +log, 5 2

3

5. Haire X, econ: log, 254/5 = -3

IK3aMeHaAMOHHBIHI
omwner 3

2 —
1.Pemiuth ypaBHeHue: li + 3x +3=0

2.BoIYHCINTH \F,Tgf o3
x—3
3.HocTpouts rpapuk QyHKHUM y= 2 +4
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXETHOE OBPA30OBATEJIbHOE CK PITYTUC
YYPEXIEHME BbICHIET'O OBPA30BAHVIA

«POCCUVICKUW TOCYOAPCTBEHHBIVI YHUBEPCUTET

Frmie TYPU3MA VI CEPBVICA» Juem 10 u3 15
log. s 1 i!ogé 0.5-logos2
4.BLIYHCINTD 05¥232 . * DK3aMeHANHOHHbII

5.BBIMHC/INTE OTHOCHTEJILHYIO NMOIPEINHOCTh OKPYIJIeHHs jo  OWJIeT 4
COTBIX yncjaa V38,9

2 —
1.PemnTh ypapuenue: +2x +10=0
2.Bo3BecTH B CTeleHb

(=5)

IxtyTS

3.IlocTpouts rpadpuk GyHKUMU
log, 7

yzlngz(x —-3)

3— 2—-loggy 4
4.BbI4uCIUTH l01%164’9 A logg 2—loggy

5. Haiigure X, ecJun:

DK3aMeHAIIHOHHBIN OnJjier 5

4 2 B
1.PemiuTh ypaBHeHHe: x*+4x-+16=10

3 |
2.BbIYHCIUTH (4% - 113 )1.)
44°
?x+1
3.Ilocrpouts rpaguxk GpyHkuun y=
Clag, >
160> o8, 1041 §2+log;s 64
4.BbIYHCIUTH ;
logs X=-0,5
5. Haiigurte X, ecju: 16 <
Il CemecTp.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

[ 4

1. Haiigure npoussoanyto pynkuun: f(x)= /X —2x+10
2. Haijitn HHTerpa:
f 65K+2 dx

cos” B— sin’” B
3. JIokaKuTe TOXKIECTBO: 2sin” B*ctgl
4. Pemmtsh 3agauy: Illap nmepece4éH miiockocTsio Ha paccTossHuu 8 cM oT HenTpa. Ilnomans
cedyeHnusi pasHa 36 cm2. Haiigure paauyc U imamerp mapa.

®ta2f=1
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXETHOE OBPA30OBATEJIbHOE CK PITYTUC
i YYPEXIEHME BbICHIET'O OBPA30BAHVIA

i «POCCUVCKHUU TOCYJAPCTBEHHBIVI YHUBEPCUTET
i TYPU3MA VI CEPBUCA» Juem 11 u3 15

5. Pemuts 3agauy: N3 30 kHMI, CTOSIIMX HA TMOJIKEe, 5 y4eOHHKOB, a OCTAJbHbIE
Xya0:xkecTBeHHbIe pou3BeaeHusi. Hayraa 6epyT ¢ mouku oqny kHury. KakoBa BeposiTHOCTH
TOI0, YTO OHA He OKAKETCHA Y4eOHMKOM?

3K3AMEHAIIMOHHBINA BUIET Ne 2

4
1. Haiinute npousBoanyio pynkuuu: f(x)= SX +3x+7
dx

2. Haiitu = 6X+5

S5in2 x®Cosx+C052 X*5inX
3.. Ympocrure: COSOX*C0S2X+5in5xxsin2 x

4. Pemuutsb 3a1auy: OcHoBaHMe NPSIMOro NapaJuiesienumnesa - NpsiMoyroJibHUK €O
cTopoHamMHu 8 cm, 6 cM. BeicoTa paBHa 9 cMm. Beruucianre Anarosalib napaJJesienumnena.

5. Bpruncaure miomaab GUrypsl, orpaHuyeHHoi Junusmm: y=1-x3, y=0
(ocb Ox), x=-1.

3K3AMEHAIIMOHHBINA BUIET Ne 3

3
——2/x+7
1. HaiinuTe npousBoanyio pynkmmn: f(x) = *

2. Berunciaurnb
4
J, BX —e*)dx
sin7a+sin3a
cos7a+cos3a

3. Ynpocrure BbIpakeHue:

4. Pemuuth 3anauy: Haligure 60xoBoe pedpo NpaBH/IbHON YeThIPEXyroJIbHOM MUPAMHU/BI,

Y KOTOpPOii CTOpOHAa OCHOBaHMA 8 M, a BbicoTa 10 M.
. X —8Bx+15
lim ———

5. Borumcauth npexen QyHkmmii: <5 X' =25

3K3AMEHAIIMOHHBINA BUJIET Ne 4

2_,_4 Jx—4
1. Haiigure npoussoanyio pynkmuu: f(x) = *

2.
J8x+9y,

Haiin

. a ]
sin75 +s5inl5 —J3

3. lokaskuTe TOXKIECTBO O35 15"~ cos 75"

4. Pemmuts 3agauy: IIpsiMOyroJbHHUK co cropoHamMu 3cM M 4 CM Bpamaercsi BOKpPYr
OoJib1el cTopoHbl. HalianTe miomanb moJTHON MOBEPXHOCTH H 00bEM IOJIy4EeHHOI'0 TeJia
BpalleHH.

5. CocraBpTe ypaBHeHHe KacaTeJlbHOH K rpaguky QyHKIUH J":ﬁ B TOYKe C
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXETHOE OBPA30OBATEJIbHOE CK PITYTUC
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adcuuccoi Xp=4 :

Kpurepuu oieHKM YPOBHS M KAUeCTBA MOATOTOBKHU CTY/1€HTOB
OtMmeTKa «5» cTaBHUTCS, SCIIH:
* paboTa BHITIOJTHEHA ITOJTHOCTHIO;
* B JIOTHYECKHUX PACCYKIECHUSIX M 0OOCHOBAHHUH PEIICHUS HET POOEIIOB U OMINOOK;
* B PCIICHUU HET MaTeMaTUYECKUX OIIMOOK (BO3MOKHA OJTHa HETOYHOCTh, OTICKA,
HE SBJISIIOIIASICS CIIEACTBMEM HE3HAHUS WJIM HEMMOHUMAaHMS y4eOHOro MaTepuaa).
OtMmeTka «4» CTaBUTCS, €CIIH:
* paboTa BBITIOJIHEHA TTOJTHOCTHIO, HO 0OOCHOBAHUS IIIarOB PEILICHUS
HEJIOCTATOYHBI (€CII yMEHHE 000CHOBBIBATh PACCYXKICHHUS HE SIBIISIOCH
CIIeIIUAJIbHBIM 00BEKTOM MPOBEPKH );
* JIOMyIIICHA O/THA OIMOKa WM JIBA-TPH HEJAOUETa B BBIKIIAKaX, pUCYHKAX,
yepTekax uid rpadukax (€CIv 3TU BUABI paOOTHI HE SBJSUTMCH CIICIIHAIBHBIM
00BEKTOM TTPOBEPKH ).
OtmMmeTKa «3» CTaBUTCS, CCIIN:
JIOMYIIEHBI 00Jiee OJTHON OMMOKY UK 00Jiee IBYX-TPEX HEAOUETOB B BBIKJIAKAX,
yepTexax Wi rpadukax, HO yJaniuics BiajaeeT 00a3aTeIbHBIMA YMEHHUSIMU 10
IIPOBEPSAEMON TEME.
OTtMeTKa «2)» CTaBHUTCS, SCIIH:
JIOMYIIEHBI CYIIIECTBEHHBIE OIIUOKH, MOKA3aBIINe, YTO yUalIUNiCs HE BIaICeT
00s13aTeIbHBIMU YMEHUSIMU 110 JJAHHOW T€M€ B MOJIHOW Mepe

HNuauBuayaJ bHbIA POEKT

IIpuMepHbIe TEMBI AJi51 HHAMBUIYAJbHBIX MPOEKTOB:

1. MHuoXecTBa JeHCTBUTENIBHBIX YKcen. [[pakTnueckoe mpuMeHEHHE.
2. CuMmmeTpusi BOKPYT Hac.

3. MareMatuyeckue napagokchbl U COQU3MBI.

4. MHOTOrpaHHUKHM BOKPYT HAC (Ha IpUMEPE MTUPaAMU/IBI)

5. Marus gucen.

6. Marematuka- iapuia Hayk, apuMeTuka —apuia MaTeMaTHKU.

7. PacnonoxeHue JMHUM HAa IUIOCKOCTM W B IpocTpaHcTBe. l[IpakTmueckue
MIPUMEDBI.

8. Kanenmapb v TpeyroJibHUKH.

9. IlonynpaBuiibHbIE MHOTOTPAHHUKH.

10.MaremaTuka B Hallel KU3HU.

11. Pacniosioxxenue miockocTel B mpoctpancTse. [IpakTnueckue npumMepsl
12. Teopust BEpOSITHOCTH — HAyKa O CIyYalHBIX SBJICHUSIX.

© PI'YTUC ®OC yueOHOH AUCHMIUIMHBI CPEIHEro NpodecCHOHANBHOr0 00pa3oBaHus Ha OCHOBe QemepalbHBIX TIOCYIapCTBEHHBIX
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i «POCCUVCKHUU TOCYJAPCTBEHHBIVI YHUBEPCUTET
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13. MaremaTnyeckoe MOAETUPOBAHUE CETOTHS.
14. Pa3BuTHE HAyYHOTO U JIOTHYECKOTO MBIIUJICHUS B X0/I€ U3YYEHUSI MATEMAaTHUKH.
15. «30mo0TO€ ceuenuey. [IpakTnueckoe NpUMEHEHUE.

16. MaTtemaTuueckue 3a1a491 C IPUMCHCHHUCM 30JI0TOI'O CCUCHU .

WMuauBuIyaIbHBIN TPOEKT BBIMTOJHACTCS O0YJArOIIMMCS B TEUCHHE OJJHOTO TO/a
JIOJDKEH OBITh MPEJCTaBICH B BHUJIE 3aBEPIICHHOTO YYEOHOTO MCCIEAOBAHUS WU
pa3pabOTaHHOIO MPOEKTA.

KPUTEPUU ONEHKHN NTHIAUBUAYAJIBHOI'O ITPOEKTA

3ammuTa HHIWBHIYAIBHOTO MMPOCKTA 3aKaHYMBAETCS BEICTABJICHUEM OIICHOK.

«OmauyHo» BBHICTABIISICTCSL:

—  paboTa HOCHT TIPAKTHYECKHUU XapakTep, COJICPKUT TPaMOTHO
U3JI0’KEHHYIO TEOPETHUUECKYIO 0a3y, XapaKTepU3yeTcst JIOTUYHBIM,
MOCJIEIOBATEIbHBIM M3JI0KEHUEM MaTepHalia ¢ COOTBETCTBYIOIIUMH BBIBOJAMH U
000CHOBaHHBIMH MPE/IOKEHUSIMU;

—  HWMEET MOJIOKUTEIbHBIE OT3bIBBI PYKOBOIUTEIS;

—  TIpH 3amuTe paboThl 00yYarOUIUNACS MOKA3bIBAET JOCTATOYHO TIIyOOKHE
3HAHHS BOTIPOCOB TEMbI, CBOOOIHO ONIEPUPYET JaHHBIMH MCCIICIOBAHUSIMH, BHOCUT
000OCHOBaHHBIC TPEUIOKEHUS, BO BPEMs BBICTYIUICHUS HCIIONB3YET HATJISTHBIC
nocoOust (TabyuIlbl, CXeMbl, TpadUKH, AIEKTPOHHBIE TPE3EHTAIMU W T.JA.) WU
pa3laTOYHbBIN MaTepHall, JIETKO OTBEYACT HA MOCTAaBJIEHHBIE BOMPOCHI.

«Xopouio» BBICTaBISETCS:

— paboTa HOCHUT TIPAKTUYECKUU XapakTep, COACPKUT
TPaMOTHO H3JI0KEHHYI0 TEOPETHUECKyl0 0a3y, XapaKTepu3yercs
MOCJICIOBATEILHBIM H3JIOKCHHUEM MaTepuajga ¢ COOTBETCTBYIOIIUMH
BBIBO/IAMH, OJJHAKO C HE BIOJIHE 000CHOBAaHHBIMH MPEIOKEHUSIMU;

— UMeEeT TOJIOKHUTEIIBHBIN OT3bIB PYKOBOIUTEIIS;

— npy  3aluTe OOYyYalONmUHCA  TMOKa3bIBAe€T  3HAHUS
BOIIPOCOB TEMBI, OMEPUPYET JTAHHBIMU WCCIICOBAHUS, BHOCHUT
MPEIOKCHUS,, BO BpeMsl BBICTYIUICHUS WCIOJIb3YeT HarJIsIHbIC
nmocoOus (TabiuIbl, CXeMbl, TpapUKU, IEKTPOHHBIE MPE3CHTAIINN U
T.J.) WINA pa3IaTOuyHbI MaTepuall, 6€3 0COObIX 3aTPYIHECHUM OTBEYACT
Ha TIOCTABJICHHBIE BOTIPOCHI.

«YooenemeopumenbHoy» BHICTABISICTCS:

—  HOCHUT MPaKTHYECKHH XapaKTep, COICPKUT TEOPETHYECKYIO TJIaBY,
O0aszupyercs Ha TMPAKTHUYECKOM Marepuane, HO OTJIMYAETCS MOBEPXHOCTHBIM
aHAIM30M M HEJOCTATOYHO KPUTHYECKUM paz0opoM, B HEW MpOCMaTpPUBACTCS
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HETIOCJICZIOBATEIEHOCTh M3JIOKECHUSI MaTepuania, MpeICTaBIeHb HEOOOCHOBAHHBIC
IIPEIOKCHHS,

— B OT3bIBaX PYKOBOJIUTEIS HMMECIOTCS 3aMEUYaHHUS II0 COICPIKAHHUIO
paboThI ¥ 0(HOPMIICHHIO;

— TP 3alMTe OO0YYAIOIIUICS MPOSBISICT HEYBEPEHHOCTh, MOKa3bIBACT
cnaboe 3HaHWE BOIPOCOB TEMbI, HE JIaeT IMOJHOTO, apryMEHTHPOBAHHOTO OTBETA
Ha 3aJIaHHBIC BOIIPOCHI.

[TpuMepHbIC KPUTEPUH OIICHUBAHUS JTOKJIa/a:

Ne Kpurepuii Ouenka (B 0as1ax)
n/n
KauecTBo mokmnana 1 - nokuiajn 3a4MTHIBAETCS
2 - IOKJaJ MepecKa3bIBaeTCs, HO He 00BICHEHA CYTh
paboThI
3 - JoKiany  TepecKasbIBaeTcs, CyTb  paboThI
00BsicHEHa
4 - KpoMe  XOpOWIEro  JOKJIaJa  BIaJCHHE
WTIOCTPATUBHBIM MaTepUaIOM
5 - Jokmam  TWpOM3BOAWT  OYEHb  XOpoImIee
BII€YATIIEHUE
KagectBo  oTBeTOB  Ha 1 - Her 4YerkocTH OTBETOB Ha OOJBIIUHCTBO
BOIPOCHI BOIIPOCOB;
2 - OTBETHI Ha OOJBIIMHCTBO BOIIPOCOB;
3 - OTBeTbl Ha BC€ BOINPOCHl yOEAUTENBHO,
apryMEHTHPOBAHO.
Hcnonb3oBanue 1 - mpencraBieHHBIH JEeMOHCTpPAllMOHHBIN MaTepHuai
JIeMOHCTPallMOHHOTO HE HUCIIONIB3YETCS B IOKIIAIC;
Mmarepuaina 2 - NpeACTaBJIEHHBIA NEMOHCTPAIlMOHHBIN MaTepHual
UCTIONB3YeTCS B JIOKIIAJIE;
3 - IpeACTaBJIECHHBIA JIEMOHCTPAIIMOHHBIA MaTepual
UCTIONB3YyeTCsl B JIOKIJIaae, MHPOPMATHUBEH, aBTOP
CBOOOJTHO B HEM OPUEHTUPYETCH.
Odopmnenue 1 - MIpeiCTaBJIeH IJI0XO0 0(QOpPMIIEHHBIH
J€MOHCTPAIIMOHHOTO JIEMOHCTpaIlMOHHBII MaTepuat;
MaTepuaa 2 - JEeMOHCTPAalMOHHBIH MaTepHan XOpOIIO
o(opMmIIeH, HO €CTh OT/eNIbHBIE TPETEH3MUH;
3 - K J[IEMOHCTPAallMOHHOMY MaTepualy HET
IIPETEH3HMN.

NudopmanuonHoe odecriedueHue 00y4eHus

IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3AaHuii, VIHTepHeT-pecypcos,
JAOIOJTHUTEJIbHOU JJUTEPATYPbI

OCHOBHBIE UCTOYHHUKH:
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1. Maremaruka : yueOnuk / A.A. Jlanasa. — 3-e u3f., ucop. u gom. — Mocksa :
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