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1. MacnopT ¢oHAA OLIEHOUYHBIX CPEICTB

1.1. ObaacTh npuMeHeHHus

@DOH/T OLIEHOYHBIX CPEICTB MPEAHA3HAUEH JJIsl OLIEHUBAHUS 3HAHUM, YMEHHM, YPOBHS
c(OpPMUPOBAHHOCTH KOMIICTCHIIMN CTYIEHTOB, oOydarommuxcs 1o crenuanpbHoctd 43.02.15
[ToBapckoe u kKoHaUTEPCKOE neio no yaeoHnoun auciumimae OJ1.07 Maremartuka.

®OC cocrasnen Ha ocHoBe PI'OC 1 paboueii mporpaMMbl AUCIUTIINHBL.

[IpomexyTouHas arrecranusi 1Mo y4eOHOM IUCIUIUIMHE MpeaycMoTpeHa B ¢opme
9K3aMEHa C BBICTABJICHUEM OTMETKH IO CHUCTEME «OTJIIMYHO, XOPOIIO, YIOBIETBOPUTEILHO,
HEYJIOBJIIETBOPUTEIHHO.

1.2. Ilnanupyembie pe3yabTAThl OCBOEHHS TUCHUTLIUHBI

Ocoboe 3HavyeHWe AMCUUIUIMHA HMMEeT Npu (OPMHUPOBAHMU W PA3BUTUU OOIIMX
KoMIeTeHIui B cootBeTcTBHH ¢ PI'OC:

OK 01. BeiOupare crocoObl pemieHus 3anad Mpo(ecCHOHANBHON JeATeIIbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcmnosnb30BaTh COBPEMEHHBIE CPEACTBA MOWCKA, aHAIM3a M MHTEPIpPETALUU
uH(popMalii, U UH(OOPMALIMOHHBIE TEXHOJOTUU JUIS BBIMOJIHEHUS 3a7ad MPoQeccCHOHANTbHON
JESITEIbHOCTH.

OK 03. IlmanupoBaThb U peanu30BBIBATH COOCTBEHHOE MPO(ECCHOHANBHOE U
JMYHOCTHOE Pa3BUTHE, MPEIIPUHUMATEIBCKYIO NESITEIBLHOCTh B IpodeccrnoHanbHOU cdepe,
WCIIOJIb30BaTh 3HAHMS IO MPaBOBOW M ()MHAHCOBOW TPAMOTHOCTH B PA3IUYHBIX KHU3HEHHBIX
CUTYaIUsX.

OK 04. D¢ dexTuBHO B3auMOICHCTBOBATh U PabOTATh B KOJUIEKTHUBE U KOMaH/IE.

I[IK 6.1 OcymecTBasaTe pa3pabOTKy acCOPTUMEHTAa KYJIMHAPHOM W KOHIUTEPCKOM
OPOAYKIMH, PAa3JIMYHbIX BHJIOB MEHIO C Y4YE€TOM TMOTpeOHOCTEeH pa3iHYHbIX KaTeropuit
noTpeduTenei, BUI0B 1 popM 00CTyKUBaAHUSI.

B pamkax mporpamMMmbl y4eOHOW JUCHUIUIMHBI OCBAaWBAIOTCS JIMUHOCTHBIE,
MeTanpeMETHbBIE U PEAMETHBIE Pe3yIbTaThl B cOOTBeTCTBHH ¢ TpeboBanusiMu OI'OC cpemnero
o01ero o6pa3oBaHusI.

[Inanupyemble  pe3ynbTaThl  OCBOSHHS  JUCHHUIUIMHBL:  JuuHOCTHRIE  (JIP),
metarnpeameTHsie (MP), mpenmernsie st 6a3oBoro yposHs uzydenus (I1P).

JINYHOCTHBIE BKIIIOUAOT:
JIP 05. ChopMUPOBaHHOCTh OCHOB CAMOPA3BUTHS 1 CAMOBOCIIMUTAHHUS B COOTBETCTBUU C

o011eueI0BeYeCKUMHU [IEHHOCTSAMU U HjieajaMy IPaKIaHCKOTO 00IeCTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAaMOCTOSITEIILHOM, TBOPYECKOM M OTBETCTBECHHOM JICSITEILHOCTH.

JIP 07. HaBbIKM COTPYIHHYECTBA CO CBEPCTHUKAMM, TIETbMH MJIAJIIETO BO3PACTa,
B3POCJIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-HCCIIeI0OBATEIBCKOM,
MPOSKTHOM M IPYTHX BUJAX JACSITCIHLHOCTH.

JIP 08. HpaBcTBEeHHOE CO3HAHUE U MTOBEACHUE HA OCHOBE YCBOSHUS O0IIEUEIIOBEYECKIX
LIEHHOCTEM.

JIP 09. 'oTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHHUIO,
Ha MPOTSHKEHUU BCEH )KM3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON 1 0OIIIECTBEHHON JEATETLHOCTH.

JIP 13. Oco3HanHbIN BEIOOP Oyaymiel mpogeccCuu U BOZMOXKHOCTEH peaTn3ainm
COOCTBEHHBIX )KH3HCHHBIX IJIAHOB; OTHOIICHHE K MPO(PECCHOHATBHOHN JIeATETHHOCTH KaK
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BO3MOXKHOCTH YYaCTHSI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIeHAIIMOHATBHBIX MTPOOJIEM.

JIP 14. ChopMUPOBaHHOCTH SKOJIOTHIECKOT'O MBIINUICHHS, TOHUMAHUS BIUSHUS
COIMATTLHO-9KOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE MTPUPOJTHOMN M COIMAILHOM CPEJIbI;
MPHOOPETEHUE OIBITA YKOJIOTO-HAMPABICHHON JACSITEILHOCTH.

MeranpenmeTHsie:

MP 01. CamocrostensHo (HOpPMYIUPOBaTh W aKTyalM3UpPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE.

MP 02. YcranaBiuBaTh CyIIECTBEHHbI MPU3HAK WJIM OCHOBAHMS JJIsi CPABHEHUS,
KJIaCCU(UKAUU U O0OOIICHHUS.

MP 03. Onpenenarb 1eid ACATEIbHOCTH, 3a/aBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTH>KCHHUS.

MP 04. BbpisaBiasATh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pacCMaTpUBAEMbIX
SIBJICHUSIX.

MP 06. Brnangetb HaBblKaMH y4eOHO-HCCIIEOBATENLCKOW M MPOEKTHOH
JESTEIIbHOCTH, HABBIKAMU Pa3pelIeHHsI POOIIeM.

MP 07. CrnocoOHOCTh M TOTOBHOCTh K CaMOCTOATEIHLHOMY IIOMCKY METOJIOB
pelieHus MPakTUUECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B ITO3HAHMSL.

MP 08. OBnaneHue BUAaMU JEATEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETAINH, TPeoOPa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX CHUTYyaIUsX, B
TOM YHUCJIE TP CO3JaHUH YU€OHBIX U COLUAIBHBIX TPOEKTOB.

MP 09. ®opmupoBaHMe HAy4HOI'O THWIIA MBIIUIEHUS, BJIAJCHUE HAay4YHOU
TEPMUHOJIOTUEN, KITOYEBbIMU OHATUSAMU U METO/IAMH.

MP 11. BbIsBIATh NPUUMHHO-CIEACTBEHHBIE CBSI3M W aKTyaJIU3UPOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEeIIEHUs, HAXOAUTh APTYMEHTHI MJis JO0Ka3aTelbCTBa CBOUX
YTBEPKJICHH, 3a71aBaTh NapaMeTPbl U KPUTEPUH PELICHUS.

IIpenmerHsle:

ITP O1. Bnaners MeTO1aMU J10Ka3aTEIbCTB, AITOPUTMAMU PEILIEHUs 3ajad; yMEHUeE
bopMynUpoBaTh ONpEAETICHUs, AKCUOMBI M TEOPEMBl, NPUMEHATh UX, IPOBOJAUTH
JI0Ka3aTeIbHbIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4.

ITP 02. YMmeTh onepupoBaTh NOHATUAMM: CTEIIEHb YUCIA, JIorapu(dM dyncia; yMeHue
BBIMOJHATh BBIYMCIICEHWE 3HAYEHUM M MpeoOpa3oBaHMsI BBIPAKEHUH CO CTENEHSMU U
Jorapudpmamu, npeodpa3oBaHusl IpOOHO-pAlIMOHATIBHBIX BBIPAKECHUH.

I[TP 03. VYmerp omnepupoBaTh MOHATHSAMH: palMOHAIbHbIE, HpPpalOHAIbHbIE,
NoKa3aTebHbIC, CTENEHHbIE, JOorapupMHUUECKUue, TPUTOHOMETPUYECKUE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI.

ITP 04. YMmerb omepupoBaTh MNOHATHAMU: (QYHKLUSA, HenpepbiBHas (yHKIHA,
IIPOU3BOJIHAs, TIEpBOOOpa3Has, ONpeAeICHHbIN HHTErpall; YMEHUE HAXOAUTh MPOU3BOIHbIE
3JIEMEHTAPHBIX (PYHKIUI, UCIIONB3YsI CIIPaBOYHBIE MaTepHAaIIbl; HCCIIE0BATh B MPOCTEHIIINX
CiIy4asix B ()yHKIIMM Ha MOHOTOHHOCTb, HAXOJUTh HAaUOOJbIINE U HAUMEHBIINE 3HAYCHUS
¢ynkuunit; CTpouTs rpaMKu MHOTOUYJIEHOB C UCIIOJIb30BAHUEM arapara MaTeMaTu4ecKoro
aHaJIM3a; IPUMEHATH IPOU3BOIHYIO MPU PELIEHUU 3ajad Ha JBUKEHHE; pellaTh MPaKTUKO-
OpPUEHTHPOBAHHBIE 33J]aud HAa HAUOOJIbIIME M HAWMEHbBIIWE 3HAYEHUS, HAa HaXOXJEHHE
MyTH, CKOPOCTU U YCKOPEHUSI.

I[TP 05. YMmeHue onepupoBaTh MOHATUSAMU: pallMOHATIbHAast (PYHKIMS, TTOKa3aTelbHas
GbyHKIMSA, CTeneHHas QYyHKOMs, Jjorapupmudeckas (yHKUUS, TPUTOHOMETPUUECKHE
¢yHkuuu, oOpaTHble (YHKIMH; YMEHHE CTPOMTh TIpaduKu H3YYEHHBIX (YHKIHH,
MCIIOJIb30BaTh IpaMKu MpU U3y4EHUH MPOLIECCOB U 3aBUCUMOCTEH, IPU PELLIeHUH 3a/1a4 U3
JIpyrux Yy4eOHBIX TpPEeIMETOB M 3aJad W3 PEealbHOM JKW3HU; BbIpaxaTh (opMyIaMu
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3aBUCUMOCTH MEX1Y BETUYNHAMU.

[P 06. YMmenue pemarh TEKCTOBBIE 33/1a4d PAa3JUYHBIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, I0JIU M YacTH, Ha JABUKEHHE, paboTy, CTOUMOCTh TOBapOB M YCIyT, HAJOTH,
3aa4il U3 OO0JIACTH YIPABIICHUS JUYHBIMH U CEMEWHBIMH (DMHAHCAMH);, COCTaBJIATh
BBIPKEHMSI, YPABHEHUS, HEPABEHCTBA M X CHCTEMBI IO YCIIOBHUIO 33Ja4d, MCCIIEI0BATh
IIOJIyUYEHHBIE PELLIEHUS U OLIEHUBATh IPaBI0N0J00HOCTb PE3YJIbTATOB.

ITP 07. YMeHue ornepupoBaTh MOHATHUAMH: CpelHEE apudmeTHdecKoe, MeauaHa,
HauOoJbIllee U HAMMEHbILIEE 3HAYEHUS, pa3Max, JAUCIEPCHs], CTAaHAAPTHOE OTKJIOHEHHUE
YHUCIIOBOTO  Habopa;  yMeHUE  W3BJEKaTh, MHTEPHPETUPOBATH  HHGPOpPMAIHIO,
NpPEICTAaBICHHYI0 B TaONUIaX, Ha JauarpaMMax, rpadukax, OTPaXKarollyl0 CBOMCTBa
peallbHBIX NPOLECCOB U SIBJICHMIA; MPEICTaBIATh MH(DOpPMALMIO ¢ MOMOIIbIO TaOIHIl U
JarpaMM; HCCIEI0BATh CTaTUCTUYECKUE JAHHbIE, B TOM YHUCIE C IPUMECHEHUEM
rpaduuecKux METOAOB U 3JIEKTPOHHBIX CPEJICTB.

ITP 08. YMeHnue oneprpoBaTh MOHATHIMU: CITyYaiHbIN OIBIT U CIy4aifHOE COOBITHE,
BEPOATHOCTH CIIy4allHOTO COOBITHS, YMEHUE BBIYUCIATH BEPOATHOCTH C MCIOIb30BAHUEM
rpadUUecKuX METOJIOB; MPUMEHSATh (POPMYJIBI CIIOKCHHUS U YMHOXKEHUS BEPOSTHOCTEH,
KOMOHMHATOpHbIE (akThl W (QOpMYJbl MPU PEIICHUU 3a/ad; OLEHUBATh BEPOSTHOCTHh
peaabHBIX COOBITHH; 3HAKOMCTBO CO CIIYYailHBIMH BEITWYMHAMHU; YMEHHE IPUBOIUTH
MIPUMEPHI MIPOSBIICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSIX.

I[P 09. Ymenue omnepupoBaTh MOHSATUSMU: TOUKa, IMpsiMas, IUIOCKOCTh, B
IIPOCTPAHCTBO, JBYTPaHHBIM yroJ, CKPELIMBAIOIIMECS MpsMble, NapAJUICIbHOCTh U
MEPIECHANKYISIPHOCTh IPSMBIX U INIOCKOCTEM, YTOJI MEXKAY MPSAMBIMH, YTOJI MKy NPSIMON
U IUIOCKOCTBIO, YrOJl MEXJY IUIOCKOCTSIMH, PAcCTOSIHUE OT TOYKM [0 IIJIOCKOCTH,
paccTOsIHUE MEXIY MPSIMBIMHU, PACCTOSTHUE MEXKAY IJIOCKOCTAMHU; YMEHHE HCIOJIb30BaTh
IpU peUIeHUH 3a7ad U3y4YeHHbIE (DaKThl U TEOPEMbl IUIAHUMETPHUH, YMEHHUE OIICHHBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA.

I[P 10. VYmenue onepupoBaTb MOHATHSAMHU: MHOTOTPaHHUK, CEUYEHUE
MHOTOTpaHHUKA, KyO, Mapajuiefienurie]l, Mpu3Ma, nupaMmuiaa, (Gurypa u IMOBEPXHOCTHh
BpallleHusl, UUIUHAP, KOHYyC, map, cdepa, cedeHHs (UTYpPHI BpaIIEHUS, MIOCKOCTH,
Kacaromfasicsi cepbl, IMWIMHAPA, KOHYCA; IUIOMIAAL MOBEPXHOCTU MHUPAMUIBI, MPU3MBI,
KOHYca, IMIUHAPA, [1apa; yMEeHHEe n300pakaTh MHOTOTPaHHUKH U MOBEPXHOCTH BpallleHUS,
MX CEYEHUs OT PYKH, C TMOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB U AJEKTPOHHBIX CPEJCTB;
YMEHHE paclo3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE, YMEHHUE PACIO3HABATh IIPABUJIbHBIC
MHOTOTPaHHUKH.

[TP 11. YMmenue onepupoBath MOHSATUSMU: ABM)KEHHE B MPOCTPAHCTBE, MOI0OHbBIE
¢Gurypsl B IpOCTPAHCTBE; UCIIOJIb30BaTh OTHOIIEHUE IJIOMIAIeH MTOBEPXHOCTEN U 00BEMOB
NMoI0OHBIX (PUTYp MPU pelIeHUH 3a/1a4.

[P 12. YMmeHue BBIUUCIATH T€OMETPUYECKUE BEJIMYUHBI (JJIMHA, YTOJ, TIJIOMIAb,
00BeM, MI0MaAb MTOBEPXHOCTH ), UCTIONB3Ys H3yuyeHHBIE (DOPMYIBI K METO/BI.

[P 13. Ymenue onepupoBaTh MOHATUSMHU: MPSIMOYTOJIbHASI CHUCTEMa KOOpIMHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPIUHATHI BEKTOPA, CKAISIPHOE IPOU3BEICHUE, YTOJI MEXKIY
BEKTOPAaMH, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpPA HAa YHCIO; HAXOAWUTH C IOMOUIBIO
M3YYEHHBIX (DOPMYI KOOPIMHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMS TOUKAMHU.

[1P 14. Ymenue BoIOMpaTh MOAXOASIIANA U3YyUYEHHBIN METOJ JUIsl PEUICHUs 3a/1auH,
pacmo3HaBaTh MareMaThdeckue (akThl U MaTeMaTHYeCKUe MOJAENH B MPUPOJTHBIX U
OOIIIECTBEHHBIX SBJICHUSAX, B MCKYCCTBE; YMEHHE MPUBOJUTH MPUMEPHI MATEMaTUUYECKHUX
OTKpeITHI Poccuiickoil 1 MUPOBOM MaTEMaTUYECKON HAYKHU.



1.3. ®opMbI KOHTPOJISA U OLlEeHUBAHUS

[IpenMeToM OLIGHKH CIYXHUT CHOPMHPOBAHHOCTH OOIIMX U TPOGECCHOHATBHBIX

KOMIIETCHIIUM.
Tabnuma 1 KonTposib 1 olieHKa 0OCBOCHUs y4eOHOM TUCIUILIMHBI 110 TeMaM (pasjienam)
OneMeHT @DOopMBI KOHTPOJIS ¥ OLICHUBAHHUS
yueOHOi Texyluil KOHTPOJIb IIpoMexyTouHas aTTecTalysl
AACHUTITAHBI Meroapl OLICHKH IIposepsiemble MeTtonel IIpoBepsiembie
(3anonnsiemcs 6 IIK OK, YV, 3 OLICHKU IIK OK, VY, 3
coomeemcmeuit ¢ (Ons (Ons
paszoenom 4 paboueil | obweobpazoeamenvh obweobpazosam
npocpammoi) bIX eNbHbIX
oucyunaun OK, JI, M, oucyunaun OK,
0, JI M, 1)
Pasnen 1. [ToBTOpeHne Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI Oxzamen OK 01
Tema 1.1 IIpakTuueckas OK 01 OK 02
Hemn n 3amaun | pabdora Nel. Lemn n OK 02 OK 03
MaTeMaTHUKU 3aJa4d MaTEMaTHKHU OK 03 OK 04
MIPU OCBOEHUU MIPU OCBOEHUU OK 04 JIP 05
CHEUAIBHOCTH | CHENHaIbHOCTH JIP 05 JIP 07
Tema 1.2 [pakTHyeckas JIP 07 JIP 08
Yucna u pabota Ne2. Uucna u JIP 08 JIP 09
BBIYHCIICHHUS. BBIYMCIICHUS. JIP 09 JIP 13
BeIpakenus u BeIpaxkenus u MP 01 JIP 14
npeoOpa3oBaHus | MpeoOpa3oBaHMS. MP 02 MP 01
. IIpouieHTHEIE ITpoueHTHEIE MP 03 MP 02
BBIYMCIICHHSA BBIYHCIICHUSI. MP 07 MP 03
Pedepar. MP 09 MP 04
Tema 1.3 [IpakTu4eckas MP 11 MP 06
VpaBHeHUs U paboTa Ne3. I1P 01 MP 07
HEPABEHCTBA. VpaBHeHus U ITP 02 MP 08
Cucremsl HEPaBEHCTBA. ITP 06 MP 09
YPaBHEHUH 1 CucreMsl 1P 09 MP 11
HEPABEHCTB yPaBHEHUH 1 TP 12 1P 01
HEPABEHCTB. 1P 14 1P 02
Pedepar. 1IP 03
TectupoBanue IIP 04
Tema 1.4 IIpakTuueckas 1IP 05
OyHKIUH: pabota Ne4. 1IP 06
JIMHENHas, DyHKIUU: 1p 07
oOpatHas TUHEeHas1, o0paTHas 1IP 08
NPOMNOPLUHOHANIE | MPONOPLUHUOHAIBHOC 1IP 09
HOCTb, Th, KBaJ[paTHYHAS 1P 10
KBaJ[paTHYHas byHKIUS np 11
DyHKIHS 1P 12
Tema 1.5 IIpakTnueckas 1p 13
leomerpus Ha pabora Ne5. 1P 14
TUIOCKOCTH I'eomerpus Ha
TUIOCKOCTH
Tema 1.6 IIpakTraeckas
Bxonnas padoTa Neb.
KOHTPOJIbHAS Bxonnas
pabora KOHTPOJIbHASI




| paGora

Paznen 2. OCHOBBI TPUTOHOMETPHH. TPUTOHOMETPUIECKHC

GbyHKIIIH

Tema 2.1 VYerHbIi ompoc OK 01
Tpuronomerpuu | Pedepat OK 02
eckre ¢pyakmmn | CobecenoBanue OK 03
MIPOU3BOJILHOTO OK 04
yIi1a, 9ucia.

Panuannas u JIP 05
rpagycHas Mepa JIP 07
yria JIP 08
Tema 2.2 IIpakTueckas JIP 09
OcHOBHEIE pabota Ne7. MP 01
TpuronomeTpud | OCHOBHBIC MP 02
€CKHe TPUTOHOMETPHUYECKH MP 03
TOXJIECTBA. € TOX/IeCTBa. MP 06
DopMmymsl DopMmymsl MP 07
IIPUBEICHUS IIPUBEICHUS MP 08
Tema 2.3 VeTHBIH onpoc MP 09
Cunyc, ITP 01
KOCHHYC, 1P 02
TaHT€HC CYMMBbI 1P 03
¥ Pa3HOCTH ITP 05
JIBYX YIIIOB. I1P 14
Dopmybl

JIBOMHOTO

aprymMeHra

Tema 2.4 IIpakTuueckas

Dopmyiisl pabota Ne§.

IIOJIOBUHHOI'O DopMybl

yrina. @opmyssl | MOJOBUHHOIO yrJa.

MOHM)KEHUS Dopmysl

CTETIeHU TIOHW)KEHUSI CTETIEHH

Tema 2.5 YcTHEI onpoc

Tpuronomerpuua | Pedepar

eckue ¢pynkuuu, | CobecenoBanue

HUX CBOMCTBa U

rpadukn

Tewma 2.6 VYeTHsll onpoc

IIpeoOpazosanu | TecrupoBanue

e rpadukoB

TPUTOHOMETPUY

eckux pyHKIuH

Tema 2.7 [IpakTuueckas

Onucanue paboTa Ne9.

npousBoAcTBeH | OnwmcaHue

HBIX MIPOLIECCOB | MPOM3BOACTBEHHBIX

C TIOMOIIIBIO MIPOIIECCOB C

rpauKoB MOMOIIBIO TPaUKOB

dbyHKIHI dhyHKIHI
IIpakTruueckas
pabota Nel0.
Onucanue
MIPOU3BOJICTBEHHBIX

IIpoueccoB €

OMOIIBIO TPauKOB




dyHKIHI

Tema 2.8 YcTHEIH ompoc

OO6partHble Pedepar

TPUTOHOMETPUY

eckue QyHKIUU

Tema 2.9 VYceTHBIH orpoc

IIpocreitmme Pedepar

TpuroHomeTpud | TectupoBanue

ecKue CobecenoBanue

YpaBHEHHUS

Tema 2.10 IIpakTrdaeckas

[pocreiimue pabota Nel 1.

TpuroHometpud | Ilpocreitiue

€CKHe TPUTOHOMETPUUECKU

HEpaBEHCTBA € HepaBeHCTBA

Tema 2.11 YcTHBIM onpoc

Cucremsl

TPUTOHOMETPUY

ECKHUX

ypaBHEHUI

Tema 2.12 IIpakTuueckas

KontponsHas pabora Nel2.

pabora mo KonrtponbHas

pazneny 2 pabota o paznery 2

«OcHOBBI «OcHOBBI

TPUTOHOMETPHUH. | TPUTOHOMETPHH.

Tpuronomerpruu | Tpuronomerpuueck

ecKue ne GyHKIHI»

(GYHKITHIY

Paznen 3. Crenenu u kopau. CteneHHas QyHKIUS

Tewma 3.1 VYceTHbli onpoc OK 01
Crenens. Pedepar OK 02
CBoiicTBa CobecenoBanne OK 03
CTEIIEHU C OK 04
palOHAIBHBIM JIP 07
uu JIP 08
JIEMCTBUTEIILHEI JIP 09
MU MP 01
MOKa3aTeJISIMU MP 02
Tema 3.2 VYeTHBIi ompoc MP 03
CrerneHHbIC TectupoBanue MP 06
GyHKINH, UX MP 07
CBONCTBa U I1P 02
rpaduKu 1P 03
Tema 3.3 VCTHBIIH onpoc ITP 04
IMonsarue kopus | CobecenoBanue ITP 05
N-0ii CTENEHNU U3 IP 14
NEUCTBUTEILHOT

0 YHcCIa.

CBolicTBa KOpHS

N-0i1 cTeneHu

Tema 3.4 [IpakTudeckas

[IpeobpazoBanu | pabora Nel3.

e [IpeobpaszoBanue

UPPaIMOHANBHBI | UPPAIMOHAIBHBIX

X BBIPAXKEHUHN BBIPAKCHHUN




[IpakTnueckas
pabora Nel4.
IIpeobpazoBanme
MpPPalOHANBHBIX
BBIpaXXEHU
Tema 3.5 IIpakTrdaeckas
Pemenue pabota Nel5.
uppauvoHanbHel | Pemenue
X YpaBHEHHH U MPpaLrOHANBHBIX
HEpPaBEHCTB YpPaBHEHUH U
HEpaBEHCTB
TectupoBanue
Tema 3.6 IIpakTrdaeckas
Kontponbaas pabora Nel6.
pabota mo Kontponbnas
paszneny 3 pabota o pazgeny 3
«Crenenu u «CTeneHu u KOpHH.
KOpHU. Crenennas
Crenennas GhyHKIMD)
(GYHKIHSD
Paznen 4. [lokazarenpHas QyHKIHS
Tema 4.1 VYeTHbll omnpoc OK 01
[Tokazarenbnass | TectupoBaHue OK 02
byHKIHA, ee CobecenoBanne OK 03
CBOICTBA N OK 04
rpadux JIP 05
Tema 4.2 IIpakTHueckas JIP 07
Pemenue pabora Nel7. JIP 09
IOKa3aTelIbHbIX | Pemienue MP 01
YPAaBHEHUH U IIOKAa3aTeJIbHbIX MP 02
HEPaBEHCTB YpaBHEHUH U MP 06
HEPaBEHCTB MP 07
[IpakTuueckas MP 09
pabora Nel8. MP 11
Pewienne ITP 01
IIOKa3aTeJIbHbIX 1P 02
YpaBHEHUH U ITP 03
HEPaBEHCTB
Pedepar
TectupoBanue
Tewma 4.3 [IpaxTrueckas
Cucremsl pabota Nel9.
mokazaTebHbIX | CHUCTEMBI
ypaBHEHUH MOKa3aTeNbHBIX
ypaBHEHUI
Tema 4.4 [IpakTnueckas
Kontpobhas pabota Ne20.
paboTa 1o KoHTponbHas
pazneny 4 paborta no pa3zaeny 4
«lTokazarenpHas | «Iloka3zarenbHas
GYHKIUS GhyHKIUD)
Paznen 5. Jlorapudmel. Jlorapudmudeckast QyHKIMs
Tema 5.1 IIpakTnueckas OK 01
Jlorapudm pabora Ne21. OK 02
YHUCIIa. Jlorapudm umcia. OK 03
CBolicTBa CBolicTBa OK 04
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norapumoB norapumoB JIP 05
Pedepar JIP 07
TectupoBanme JIP 09
CobecenoBanue MP 01
Tema 5.2 VYcTHBI 0mpoc MP 02
Jlorapupmuueck | CobecemnoBanne MP 04
ast QyHKIMs, ee MP 06
CBONCTBA MP 07
Tema 5.3 I[pakTuyeckas I1P 01
Perenue pabota Ne22. ITP 02
norapupmudeck | Pemenue ITP 03
UX YpaBHEHUH U | JOTapu(PMUUECKUX
HEpPaBEHCTB YpPaBHEHUH U
HEPaBEHCTB
TectupoBanue
CobecenoBanue
Tema 5.4 IIpakTuueckas
Cucrembl pabota Ne23.
norapupmudeck | CrucTembl
UX ypaBHEHHUH JorapupMuIecKux
YpaBHEHUI
Tema 5.5 [IpakTuueckas
Jlorapugmei B pabota Ne24,
npupoJie 1 Jlorapudmer B
TEXHHUKE NPUPOAE U TEXHUKE
[IpakTuueckas
pabora Ne25.
Jlorapumer B
NPUPOJIC U TEXHUKE
Tema 5.6 [IpakTuueckas
KoutponbsHas pabota Ne26.
pabora o Kontponbnas
pazgeny 5 paboTa 1o pasaeny 5
«Jlorapudmer. «Jlorapudmer.
Jlorapudmuyeck | Jlorapupmudeckas
ast QYHKIHSDY GhyHKIUD)
Paznien 6. YpaBHeHHs 1 HEpaBEHCTBA
Tema 6.1 [IpakTuyeckas OK 01
PaBHOcunbHOCT | paGorta Ne27. OK 02
b ypaBHEHHI U PaBHOCHIIBHOCTD OK 03
HEPaBEHCTB. YPAaBHEHUH U OK 04
OO6mue metonpl | HepaBeHCTB. OOIIHe JIP 05
perieHus METO/bI PELICHUS JIP 07
Pedepar JIP 08
CobecenoBanue JIP 09
Tema 6.2 [IpakTnueckas MP 01
I'paduueckuii pabota Ne28. MP 02
meroj peuienust | ['paduueckuii meton MP 03
YpaBHEHUH, pelieHus MP 06
HEpaBEHCTB ypaBHEHHH, MP 07
HEpPaBEHCTB MP 08
Tema 6.3 IIpakTuyeckas MP 09
VYpaBHeHus u pabota Ne29. ITP 01
HEPABEHCTBA C VpaBHeHus u I1P 02
MOTyJIeM HEpPaBEHCTBA C ITP 03
I1P 05

MOOYJIEM




Tewma 6.4 [IpakTnueckas I1P 14
YpaBHeHUS U pabora Ne30.
HEpPaBEHCTBA C YpaBHEHUS U
napameTpamu HEPaBEHCTBA C
napameTpamu
Tema 6.5 IIpakTrdaeckas
TexkcroBbie pabora Ne31.
3a1a4n TekcToBbIe 3a1a4n
npodeccuoHans | mpodeCcCHOHAILHOTO
HOT'O COJep KaHUs
coJepKaHus [IpakTuyeckas
pabota Ne32.
TekcToBbIE 331291
npo¢ecCHOHANTBEHOTO
coJepKaHus
TIpakTruueckas
pabora Ne33.
TexcToBbIe 3agaun
pohecCHOHATBHOTO
COJepKaHUs
Tema 6.6 [IpakTuueckas
KonrtponbHas pabota Ne34.
pabota o KonTponpHas
pazzeny 6 pabota o pazneny 6
«YpaBHEHUS U «YpaBHEHUS U
HEPaBEHCTBA HEPaBEHCTBA
Paznen 7. [lponsBogHas pyHKINH, €€ TPUMEHEHHNE
Tema 7.1 YcTHBIH ompoc OK 01
Yucnosas CobecenoBanue OK 02
MoCcIe0BaTeNbH OK 03
OCTBb. OK 04
Brraucnenne JIP 05
TIpEJIEOB JIP 07
OCIEN0BaTENbH JIP 08
ocTeil JIP 09
Tema 7.2 [MpakTrdeckast MP 02
[MousiTre 0 pabota Ne35. MP 03
MIPOU3BOIHOM IToustue o MP 04
GyHKIMH MIPOU3BOHON MP 06
(hyHKIUH MP 07
Pedepar MP 08
Tema 7.3 IIpakTuyeckas MP 09
DopmyIibl 1 pabota Ne36. MP 11
npaBuiIa ®dopmyIisl 1 ITP 01
nudepenumpo | npasuia ITP 04
BaHUS nuddepeHmpoBaHn I1P 05
s P 12
Tectuposanue IIP 14
CobecenoBanue
Tema 7.4 YcTHEI ompoc
IIpousBoanas
CIIOXKHOM
byHKIIH
Tema 7.5 YcTHBIM onpoc
[TonsiTe o
HENPEPHIBHOCTU

10




¢dhyHKIMN.

Merton
WHTEPBAJIOB
Tema 7.6 IIpakTuueckas
dusnyeckuii u pabora Ne37.
reomerpuueckn | Ousznueckuid u
W CMBICIT TeOMETPUYECKUI
MIPOU3BOJHOM CMBICTT
MPOU3BOIHOM
TectupoBanue
Tema 7.7 IIpakTrnueckas
YpaBHeHue pabora Ne38.
KacaTeJIbHOH K YpaBHeHue
rpaduky KacaTeJIbHOH! K
GdhyHKIMHN rpaduky GyHKIUH
Tema 7.8 IIpakTuueckas
MonoTtoHHOCTh | pabota Ne39.
GbyHKIUH. MOHOTOHHOCTB
Touku ¢ynkuuu. Touku
AKCTpEeMyMa SKCTpEeMyMa
TectupoBanue
Tema 7.9 [IpakTuueckas
Uccnenopanue pabora Ne40.
GbyHKIWIA 1 HUccnenosanmne
MOCTPOCHUE X | (YHKIHHA U
rpadukoB MOCTPOCHUE UX
rpadukoB
Tema 7.10 IIpakTuueckas
HauGonpmee u | pabora Ne4l.
HanMEHbIIIee Haubonbiee n
3HaYEHUS HauMEHbIIIee
GyHKIIH 3HaYeHUS QYHKINN
Tema 7.11 [IpakTuueckas
Haxoxnenue pabora Ne4?2,
ONTUMAIHHOTO Haxoxnenune
pe3ynbTaTa ¢ ONTUMAIHHOTO
MOMOIIBIO pe3yibTara ¢
MIPOU3BOTHOM MTOMOIIIBFO
MIPOU3BOIHOM
[IpakTuyeckas
pabora Ne43.
Haxoxnenue
ONTUMAIILHOTO
pe3yibTara ¢
MOMOIIBIO
MIPOU3BOIHOM
IIpakTruueckas
pabota Ned4.
Haxoxnenue
ONITUMAIILHOTO
pe3ynbraTa ¢
MOMOIIBIO
IIPOU3BOTHOM
Tema 7.12 IIpakTruueckas
KonrponbHas pabora Ne45.
pabota o KoHnTponbHas
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pazmeny 7 pabota 1o pasneny 7
«ITpousBoHast «ITpouzBoHast
¢byHKIIH, ee hyHKIIH, ee
NPUMEHEHUEY PUMEHEHHUE)
Paznen 8. IlepooOpasHas QyHKIHMH, €€ IPUMEHEHHUE
Tema 8.1 IIpakTrdaeckas OK 01
IlepBoobpasnas | pabora Ne46. OK 02
GbyHKIH. [lepBooOpazHas OK 03
IIpaBuna ¢ynkuus. [IpaBuna OK 04
HaXO0XKIEHUSL HaXO0XKJIEHU JIP 07
nepBo0Opa3HbIX | MepBOOOPa3HBIX JIP 08
Tema 8.2 [IpakTnueckas JIP 09
IImomranp pabota Ne47. MP 02
KpuBoiuHeiHOM | [lmomranp MP 03
TpameLyH. KPHUBOJIMHEIHHON MP 06
dopmyna tpaneuun. Popmyia MP 07
Herotona- Herorona-Jleiibanna MP 11
Jleiibnnna [P 01
Tema 8.3 [IpakTHueckas ITP 03
Heonpenenenn | pa6ora Ne48. ITP 04
BIIT U HeonpeneneHuslii u ITP 06
OIIpEIETIECHHBIN OIIpEIEICHHBIN
WHTETPaIbI WUHTETPaIbI

Pedepar

TectupoBanue
Tewma 8.4 [IpaxTrueckas
Onpenenennblii | paborta Ne49.
UHTErpai B OrnpeneneHHblil
KUZHH WHTETpa B )KU3HU

[IpakTuueckas

pabota Ne50.

OnpeneneHHbIi

WHTETpaJ B )KU3HU
Tema 8.5 [IpakTuueckas
KoutponbsHas pabota NeS1.
pabora o Konrponbnas
pasnemny 8 pabota 1o pasaeny 8
«ITepBooOpasna | «llepBooOpa3Has
g QyHKIUH, ee dhyHKIHY, ee
PUMEHEHUE) PUMEHEHUE)
Paznen 9. MHOokecTBa. DJeMEHTHI TeOpUH TpadoB
Tema 9.1 VYeTHsli onpoc OK 01
MHoxecTBa. OK 02
[eticTBus Haq OK 03
MHO>KECTBaMHU. OK 04
HuarpamMmbl JIP 07
Benna JIP 08
Tema 9.2 YceTHbli orpoc JIP 09
I'pader. JIP 13
OcHoBHBIE JIP 14
MOHSTHSA U BUJBI MP 01
Tema 9.3 IIpakTuyeckas MP 02
MHOXecTBO U pabora Ne52. MP 03
rpadsi. MHOXeCTBO U MP 07
Pemenue rpadsl. Pemenne MP 08
TPUKIIATHBIX NPUKIATHBIX 33724 MP 09
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3aa4y [IpakTuueckas
pabora Ne53.
MHOXecTBO U
rpa¢sl. Pemenne
MIPHUKJIATHBIX 327129
Tema 9.4 IIpakTrdaeckas
Konrtponbhas pabota Ne54.
pabora mo Kontponbnas
pasneny 9 pabota o pazaeny 9
«MHOXecTBa. «MHOXecTBa.
DIIeMEHTHI DIIeMEHTHI TEOPUHU

TEOPHH TPadoB»

rpadoB»

MP 11
I1P 07
I1P 08
I1P 14

Pazgen 10. DmeMeHTH KOMOMHATOPHUKH, CTATUCTUKHN M TCOPHH

BEPOATHOCTEM
Tema 10.1 YcTHBIM onpoc OK 01
OcHOBHBIE Pedepar OK 02
MOHSITHS TectupoBanue OK 03
komOuHatopuku | CobecenoBaHue OK 04
Tema 10.2 VYeTHbll omnpoc JIP 07
CoOpiTHE, TectupoBanue JIP 08
BEPOSATHOCTH CobecenoBanne JIP 09
COOBITHSL. JIP 13
Crnoxenue u JIP 14
YMHOXKCHHE MP 01
BEPOSITHOCTEN MP 02
Tema 10.3 I[IpakTryeckas MP 03
BeposiTHOCTh B | paGoTa Ne55. MP 04
npodeccuonans | BeposaTHOCTh B MP 06
HBIX 3a/[a49ax PO eCCHOHATBHBIX MP 07
3a1a9ax MP 08
IIpakTuyeckas MP 09
pa6ota Ne56. MP 11
BeposTHOCTE B ITP 01
po(eCCUOHATBHBIX I1P 07
3amayax ITP 08
Tema 10.4 VYceTHsll onpoc 1P 14
HuckperHas
ciayvaiiHas
BEJIMYMHA,
3aKOH ee
pacrpeencHus
Tema 10.5 IIpakTuueckas
3agaun pabora Ne57.
MaTeMaTuyecko | 3amadu
U CTAaTUCTUKU MaTeMaTHYECKOU
CTaTUCTHUKU
Pedepar
cobeceioBaHNe
Tema 10.6 IIpakTnueckas
CocraBiienue pabora Ne58.
TabIUI 1 CocraBnenne
JarpaMm Ha TaOJUII U TUarpaMm
NPaKTUKE Ha MPaKTHKE

IIpakTruueckas
pabota Ne59.
CocrapieHue
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Ta0JIUI] ¥ TUarpaMmm
Ha MPaKTHKE
IIpakTruueckas
pabota Ne60.
CocraBrenne
TaOHI] ¥ THATPaMM
Ha MPAKTUKE

Tema 10.7
KonTponbhas
pabora 1mo
paznemny 10
«ONeMEHTHI
KOMOWHATOPHUKH
, CTATUCTUKH U
TEOpUU
BEPOATHOCTEII»

IIpakTrnueckas
paborta Ne61.
KonTponbnas
pabota 1o pasaemny
10 «31emMeHTHI
KOMOWHATOPHKH,
CTaTUCTUKU U
TEOpUH
BEPOATHOCTEII»

Pazgen 11. IIpsimble U MIIOCKOCTH B MIPOCT

aHCTBC

Tema 11.1 YcTHBIM onpoc

OcHOBHBIE Pedepar

MOHSTHS CobOecenoBanue

CTEPEOMETPHH.

Pacnionoxenue

OPSAMBIX U

TIOCKOCTEN

Tema 11.2 IIpakTuueckas

[MapannensHocT | paboTta Ne62.

b TIIPSIMBIX, [apannensHOCTB

psIMOU U MPSIMBIX, OIPSIMOU U

TUIOCKOCTH, TUIOCKOCTH,

IJIOCKOCTEN IJIOCKOCTEN

Tema 11.3 VYeTHsll onpoc

Iepnennuxymsip | CobGecenoBanue

HOCTb TMPSIMBIX,

npsIMOU U

TUIOCKOCTH,

IJIOCKOCTEN

Tema 11.4 IIpakTrHueckas

Teopema o Tpex | pabota Ne63.

nepneHIuKkysip | Teopema o Tpex

ax. Pemenue MEPIEHANKYIIAPAX.

3a1a4 Pemenue 3anau

Tema 11.5 IIpakTuueckas

[Tapannensuble, | paborta Ne64.

neprneHaukyasap | IlapannensHeie,

HBIE U MEPIEeHINKYIIPHBIE

CKpEIIMBAIOIIUE | ¥ CKPEIIMBAIOIINECS

s IpsAMbIe npsiMbIe
IIpakTruueckas
pabota Ne65.
ITapamnensHele,
MIEPIICHINKYJIISIPHBIE
U CKpelLUBaroyecs
npsMBble

Tema 11.6 IIpakTruueckas

KonrponbHas pabota Ne66.

pabota o Kontponbnas

OK 01
OK 02
OK 03
OK 04
JIP 05
JIP 09
MP 02
MP 03
MP 04
MP 06
MP 07
MP 08
MP 09
ITP 01
1P 09
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pazneny 11
«IIpsimble u
TUIOCKOCTH B
MIPOCTPAHCTBEN

pabota no pazaeny
11 «IIpsimbie u
TUIOCKOCTH B
MPOCTPAHCTBE»
TectupoBanue

Pazgen 12. MHOTOTpaHHUKH U TEJIa BpAIICHUS

Tema 12.1 YcTHBI ompoc

Mmuororpannuk. | Pedepar

Beprmnsl, CobecenoBanne

pebpa, rpanu

MHOTOTPaHHUKA

Tema 12.2 YcTHBIM onpoc

IIpusma, ee TectupoBanue

COCTAaBJISIFOIIINE.

Ceuenus

pu3Mbl. Bujsl

IPU3MBI

Tema 12.3 VYcerHBIi onpoc

[Tapannenenune

I, ky0. Cedenue

KyOa,

napajuiesienure

Ja

Tema 12.4 VYcerHBIi onpoc

[Mupamuna, ee

CeYeHHeE.

[IpaBunbHas u

yCeu€HHas1

nupaMua

Tema 12.5 [IpakTuueckas

BoxkoBas u pabota Ne67.

MOJIHAS BokoBast 1 monxas

MTOBEPXHOCTh MTOBEPXHOCTh

MPU3MBIL, TIPU3MBI, THPAMH/IBI

IUpaMUIbI

Tema 12.6 VYeTHsli onpoc

Cummetpusd B

KyOe,

napaJiesenuie

Jie, TIpU3MeE,

UpaMuzie

Tema 12.7 IIpakTuueckas

[Ipumepst pabota Ne68.

CUMMETpUH B ITpumepst

npodeccuu CUMMETpHUH B
npodeccuun
[IpakTnueckas
paboTa Ne69.
IIpumepsr
CUMMETpUH B
npodeccuu

Tema 12.8 YcTHBIM onpoc

IIpaBuiibHEIE TectupoBanue

MHOT'OIPaHHUKHU

U UX CBOWMCTBA

Tema 12.9 YcTHBIIM onpoc

OK 01
OK 02
OK 03
OK 04
JIP 05
JIP 09
MP 02
MP 04
MP 06
MP 07
MP 08
MP 11
[P 10
IP 11
[P 12
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Hunuuap u ero | TectupoBanue

JJIEMEHTHI.

Ceuenmne

UITMHIPA

Tema 12.10 YcTHBIM onpoc

Konyc u ero TectupoBanue

JJIEMEHTHI.

CeueHue KoHyca

Tema 12.11 YcTHBIM onpoc

Y ceueHHbIi

konyc. Ceuenue

YCEYEHHOTO

KOHyca

Tema 12.12 YcTHBI ompoc

ap u cdepa, TectupoBanue

UX CEUCHHSI

Tema 12.13 IIpakTuueckas

O0beM Tena. pabora Ne70. O6pem

OTtHoulenue tena. OTHoLIeHHe

00BeMOB 00BEMOB MOTOOHBIX

MOTOOHBIX Tell TeN

Tema 12.14 VYcerHbIi onpoc

O0bembl 1 Pedepar

IO N

MOBEPXHOCTEHN

Tel

Tema 12.15 [IpakTuueckas

KombOunanmmn pabora Ne71.

MHOTOrpanHrKO | KomOunarmmn

B U Tell MHOTOTPaHHUKOB H

BpalleHusl. TEJ BpaIICHUSI.

I'eomerpuuecku | I'eomerpuueckue

€ KOMOMHALUMU KOMOMHAIIMU HA

Ha MPaKTHKE NpaKTUKe
IIpakTuueckas
pabota Ne72.
KomOunammn

MHOTOTPaHHUKOB U
TEJ BpaIICHUSI.
I'eomeTpuueckue
KOMOMHAIIMU HA
MIPAKTHKE
[IpakTuyeckas
pabora Ne73.
KomMOunanmun
MHOTOTPaHHUKOB U
TEJ BpAIICHUS.

T'eometpuueckue
KOMOHMHAIIMW Ha
MTPAKTHKE
Tema 12.16 IIpakTruueckas
KonTponsHas pabota Ne74.
pabora o KonTponbHas
pazmeny 12 paboTa 1o pasieny
«MHororpanauk | 12
U ¥ TeJa «MHOTOTrpaHHUKH U
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BpalCHUs

| TCJIa BpallICHUS)

Paznen 13. KoopnuHATEI 1 BEKTOPHI

Tema 13.1 IIpakTrdaeckas
JlexapToBsl pabota Ne75.
KOOPJIMHATHI B JexapToBsl
IIPOCTPAHCTBE. KOOPJIMHATHI B
IIpocreiimiue MPOCTPAHCTBE.
3a/1a4M B IIpocreiimue 3agaun
KOOpJWHATaX B KOOpJAMHATaX
Tema 13.2 IIpakTrdaeckas
Bexkrops! B pabota Ne76.
MPOCTPAHCTBE. Bekropsl B
Yron mexnay MPOCTPaHCTBE. YToJI
BEKTOpPaMH. MEXIY BEKTOPaMHU.
CkansapHoe CkanspHoe
TIPOU3BECHIE MIPOU3BECHNE
BEKTOPOB BEKTOPOB
Pedepar
TectupoBanue
CobecenoBanne
Tema 13.3 IIpakTuueckas
[Tpaktuko- pabota Ne77.
opueHTupoBanH | IIpaktuxo-
bI€ 337a4H Ha OpPHEHTUPOBAHHBIC
KOOPJIUHATHOMN 3a/1a44 Ha
IJIOCKOCTH KOOPJMHATHOU
TUIOCKOCTH
Tema 13.4 IIpakTuueckas
KonrtponbHas pabota No78
pabora mo KonrtponbHas
pazneny 13 pabota 1o pazneny
«Koopaunatsl u | 13 «Koopaunatel u
BEKTOPBI» BEKTOPHI»

OK 01
OK 02
OK 03
OK 04
JIP 05
JIP 09
MP 02
MP 04
MP 06
MP 07
MP 08
MP 11
P 11
IP 12
ITP 13
I1P 14
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2. OueHoYHbIe CPEACTBA TEKYLEro KOHTPOJISl yCIIeBaeMOCTH U KPUTEPHH OLEHKHU

®oHJ TECTOBLIX 3aaHNI
110 JUCIIUITJIINHEC «MaTeMaTI/IKa»

Ne
n/n

Conep:xanue Bonpoca

IpaBujabHbII
OTBET

Komnerenuu
1

Jnuna mapupyra 36 km. Typuctsl npouu nemikom 25%
MyTH, a OCTABUIYIOCS YacTh MYTH IUIBUINA HA IJIOTAX.
CKOJIbKO KMJIOMETPOB TYPUCTHI IPOIUIBUIM Ha TUI0Tax?

a) 11

6)9

B) 27

r) 21

B

OK 01

B paBHOOEpEHHOM TPEYTOJIBHHUKE YTOJI IPU OCHOBAHUHU
paseH 60 rpagycam. OTOT TPEYTrOJIbHUK:

a) IIPABUJIbHBIN

0) MPSIMOYTOJIbHBII

B) HE CYUIECTBYET

r) MIPOU3BOJIBHBIN

I[IK 1.2

BcraBbTe MMpOMyHIEHHOC CJIOBO: ((HpI/I ACJIICHUHN CTEIICHEH C
OJMHaKOBBIMH OCHOBAaHUSIMH, OCHOBAHHEC OCTACTCA
IIpCKHUM, a I1I0Ka3aTCJInu »,

BBIYUTAKOTCA

OK 01

YCTaHOBHTE COOTBETCTBUE MEKIY (DOPMYIIOH U Ha3BaHUEM
byHKIUU:

1. OOparHas TPUrOHOMETPUYECKAs

2. CrenreHHas

3. Iloka3arenpHas

4. TpuroHoMeTpuueckas

a)y =a*

0)y =sinx
B)y = x°

T) Yy = arccos x

1-r

3-a
4-6

OK 01

Brruncnute 3HaueHue BbIpaxeHus logs 515
a) -5

0) 5

B) 4

r) 4

OK 02

Haiinure kopan ypaBHenus (x — 5)vV2x —3 =0
a) 6

0) 8

B) 5

T) 1,5

OK 02

[ToctaBbTe B COOTBETCTBUE (PYHKLUU €€ IPOM3BOIHYIO:

cos(3x + 2)
2x?

a.y = 4x3 1.3
6.y =6x—11 2.1
B.y = sin(3x + 2) 3.6

4.1

r.y=2x>—5x+3 0x*—5

1-8

3-0
4-r

OK 03




8. Ecnu xy — xputryeckas TO4YKa U IIPU NIEPEXO0Je yepes3 Hee MaKCUMyM OK 03
CJIeBa HAIPaBO NepBasi MPOU3BOAHAS MEHSET 3HAK C «+» Ha
«—» TO B JAHHOU TOYKE
9. OnuimTe alropuT™M COCTaBIICHUS YPaBHEHUS KacaTeIbHOU 3 OK 03
K rpa¢uky pyukiun y = f(x). B oTBeTe yKakuTe BEPHYIO 4
MOCIEA0BATEIbHOCTD JICUCTBHIA. 1
1) Haittu f'(x) u f'(a). 2
2) IoacraButh Haiigennsie uncna a, f(a) u f'(a) B obuee
ypaBrenue kacatensnoit y = f(a) + f'@ - (x — a).
3) O603HauNTH OYKBOU @ aOCIHCCY TOYKU KacaHUsI.
4) Haiitu f (a).
10. | Beibepute nepBoodpaszuyro s yHkipn f(X) = 4x — 1. 0 OK 01
a) F(x) = 16x2+ C
6) F(X) =2x>—x+C
B) F(x) =2x* + C
r) F(X) = 16x> —x + C
11. Omneparust HaXOXKJIEHUS TEPBOOOPA3HON HA3BIBACTCS WHTETPUPOBAH OK 01
ue
12. YcTaHOBUTE COOTBETCTBUE MEXKY HEOIIPEAEIEHHBIM 1-6 OK 01
WHTETPAJIOM U €T0 3HAYCHUEM: 2-T
a. [ x"dx 1.—cosx +C 3-B
6. [ sinxdx 2.+ C 4-a
% 3.Injx| + C
r. [ e¥dx 424 ¢
n+1
13. | Yro He paccMmaTpuBaeTcsi B paMKax KOMOMHATOPHUKHU? 0 OK 04
a) MepecTaHOBKU
0) UHTETpaJIbI
B) pa3MelleHus
') COYCTAHUS
14, [Ipsimble, UMerOIINE OJIHY OOIIIYIO TOUKY, Ha3bIBAIOTCS [epECEKAIOIIN OK 01
MUCS
15. | Kako#i cuMMeTpuu He CyIecTByeT? a K 1.2
a) TPONCTBEHHOU
0) LEHTPaJIbHON
B) 0CEBOM
r) 3€pKAJIBbHON

Kpurepun oueHuBanus:

«5» 90% - 100% mnpaBUIbHBIX OTBETOB;
«4» 70% - 89% mnpaBUIBHBIX OTBETOB;
«3» 50% - 69% mpaBUILHBIX OTBETOB;
«2» menee 50% mnpaBUIIbHBIX OTBETOB.

19




3. OueHo4YHbIE CPeCTBA AJIA POMEKYTOUYHOM aTTECTAIlUU U KPUTEPUH OLlEHKHU

BOHPOCLI K 3K3aMEHYy
110 JUCHUIIIIMHC «MaremaTHuka

1)  Panguannas mepa yria.

2)  CuHyc, KOCUHYC, TAHTCHC M KOTAHT€HC yIJIa.

3)  OCHOBHBIC TPUTOHOMETPUYECCKUE TOKICCTBA.

4)  ®opmyibl IPUBEICHUSI.

5) Ilpocreiinire TPUrOHOMETPUICCKIE YPABHCHHS.

6) OmnpeneneHue 1 cocoObI 3alaHKsT PYHKIHH.

7)  CaoiicTBa QYHKIUH.

8)  Auroputm mccienoBaHusA GYHKINH.

9)  Crenennas GpyHKIWsI, e€ CBOWCTBA U rpaduK.

10) Tloka3zaTenbHas QyHKIHS, €€ CBOICTBA U rpaduK.

11) Jlorapudmudeckas GpyHKImMs, €€ CBoiicTBa U rpaduk.

12) ®yukuus y = SinX, ee CBOMCTBA U rpaduK.

13) ®yuknus y = COS X, e¢ CBOWCTBA U rpaduK.

14) ®yuakuuu y =tg X U Y = CtgX, UX CBOWCTBA U rpa(UKH.

15) OOpaTHbIe TPUTOHOMETPUYECKUE (DYHKIIHH.

16) KopeHb n-0if cTereHH, CBONCTBA PaJUKAIIOB.

17) PemieHue uppanroOHAIbHBIX YPAaBHEHHIA.

18) CrerneHb ¢ pallMOHATIBHBIM H JCHCTBUTEILHBIM ITOKA3aTEIISIMU.
19) PemieHue noka3arebHbIX YPaBHEHHI U HEPABEHCTB.

20) Jlorapudm. [IpaBuna neiicTuii ¢ JorapudmMamu.

21) Pemenue norapuMUIECKUX YpaBHEHUN H HEPABEHCTB.

22) TlocnenoBatenbHOCTh. CIOCOOBI 3a1aHUS M CBOMCTBA YHCIIOBBIX MTOCIICA0BATEILHOCTEHA.
23) beckoHeuHO yObIBarOIIas FeOMETPUYECKAs! MOCISI0BATCIBHOCTb.
24) Tlpenen nociea0BaTEIbHOCTH.

25) TlpousBoaHas GpyHKIHH.

26) IlpaBuna quddepeHIupoBaHUsL.

27) BeluncieHue MpOU3BOIHOM CIIOKHON QyHKIINY.

28) @usnueckuii (MEXaHHYECKUI) CMBICI TPOM3BOTHOM

29) T'eomeTpHYECKHUiT CMBICI POU3BOIHOM.

30) VYpaBHeHue KacaTeIbHOU K rpaduKy GYHKIIHH.

31) HenpepslBHOCTh (PYHKIUH U METO]] HHTEPBAJIOB.

32) Cas3b MPOU3BOIHOI C BO3pACTAHUEM U YObIBaHHEM ()YHKIIHH.
33) Kpurnueckue ToYkH QyHKINH, MAKCUMYMBI 1 MUHHMYMBI.

34) HaxoxaeHue HanOOJIbIIET0 U HAMMEHBIIIETO 3HAYCHUS (DYHKITUH.
35) IlepBooOpa3Hast pyHKITUH.

36) IIpaBuiia HaXOXJICHUS IEPBOOOPA3HBIX.

37) MUnrerpain. Teopema HetoTona-JleliOauma.

38) Ilmomaab KPUBOJIMHEHHOW TPATICIIHH.

39) OcHOBHbIC MOHATHS KOMOMHATOPUKH: TIEPECTAHOBKH, COYETAHHS U Pa3MEIICHUS.
40) CoObiTHE, BEPOSITHOCTH COOBITHSI.

41) OmnpeneneHne BEPOITHOCTH: KJIACCHUECKOE, CTATUCTUIECKOE i TEOMETPUYIECKOE.
42) OCHOBHbBIC CTATUCTUYECKUE TMOKAa3aTeNH: CpejiHee apu(pMeTHUecKoe, pa3Max, MeauaHa u
MoOJIa.



43) OCHOBHBIC MIOHATHS CTEPEOMETPHUH.

44) B3auMHOE pacroj0KeHUE MPSIMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE.
45)  YTiabl MeXKIY IPSAMBIMH. YTOJI MEKAY MPSIMOH U IIIOCKOCTBIO.
46) [lapajuienbHbIe IPSMbBIC B IPOCTPAHCTBE.

47) TlapayieabHOCTh MPSMOI U TUIOCKOCTH.

48) Tlpu3Hak napaiebHOCTH MI0CKocTel. CBOWCTBA MapauIeIbHBIX IIOCKOCTEH.
49) IlepneHIUKYISIPHBIC IPSIMBIC B IPOCTPAHCTBE.

50) IlepneHIUKYASAPHOCTH IPSIMOM U TUIOCKOCTH.

51) Ilpu3Hak neprneHIuKYISIPHOCTH TIOCKOCTEH.

52) JIByrpaHHblit yrod.

53) Teopema o Tpex MEPHCHIUKYISAPaAX.

54) TlousTHe MHOTOTpAaHHUKA. BUIBI U 3JIEMEHTHI MHOTOTPAHHUKOB.
55) BszaumHOE pacnoioKeHHe IIOCKOCTH ¥ MHOTOTPaHHHKA.

56) IlousiTve Ten BpaIlleHUs ¥ UX BHIBL.

57) TlpusMma u ee 3JIE€MEHTHI.

58) Ilapamienenuies u €ro CBOMCTBA.

59) Ilupammuia u e 3JIEMEHTHIL.

60) IluauHIp U €ro JIEMEHTEHI.

61) KoHycC U €ro 3J1eMeHTHI.

62) Illap u chepa. YpaBHeHue cdepsi.

63) IIpsmoyrosbHas cucTeMa KoopauHat. KoopanHatel BeKTOpA.
64) JleiicTBHs HaJ BEKTOPAMH.

65) CxkansgpHoe NPOHU3BEICHHUE IBYX BEKTOPOB.

66) Cummerpus: IIEHTpaIbHAsS, OCEBas U 3epKabHasl.

Kpurepun onenuBanus

Ounenka «5» (OTJMYHO) - BBICTABISAETCS 00yUYaIOLIUMCS, KOTOpBIE:

1) ycBomnu Becb 00beM MaTepraia B COOTBETCTBUU € IPOrpaMMoi 00y4eHus;

2) yMEIOT BBIJEINATH INIABHOE B YCBOGHHOM MaTepuale, JiesiaTb 00001IEHHUS U BHIBOJIBI;

3) OCMBICIIEHHO IPUMEHSIOT MOJyYeHHbIE 3HAHUS NP MPUBEJCHUN PUMEPOB, UCTIOIb30BAHUU
HarJHBIX MaTEPUAJIOB U IJIAKAaTOB;

4) He oNycKaroT OMMOOK MPU BOCIIPOU3BEICHUN 3HAHU;

5) 6e3 3aTpyaHEHMH JarOT OTBETHl Ha BHJIOM3MEHEHHBIE BOINPOCHI, HA KOTOpPbIE HET MPSMBIX
OTBETOB B yueOHOI1 uTeparype.

Ounenka «4» (X0po110) - BBICTABISETCS 00yUYarOUIMMCsl, KOTOpHIE:

1) ycBomiIM OCHOBHOM 00BbeMa MaTepHalia B COOTBETCTBUH C IIPOTrPaMMOI 00yUYeHUS;

2) yMEIOT OTBEYATh HA MIOCTABJICHHBIE BOIPOCHI;

3) npuUMEHSIOT MOJy4YeHHbIE 3HAHUS MPU MPUBEICHUHM MPUMEPOB, MCIOJIBb30BAHUN HArJISAHBIX
MaTepUajoB U IJIAKATOB;

4) nomyckaroT He3HauyUTEJIbHbIE OIIMOKM TNPU BOCIPOU3BEICHUM 3HAHUH, KOTOPHIE JIETKO
YCTPAHSIOT C IIOMOILBIO TOTIOJHUTEIBHBIX BOIIPOCOB;

5) MCTIBITBIBAIOT HEKOTOPBIE 3aTPYAHEHNUS TOJIBKO IIPH OTBETaX HAa BUJOU3MEHEHHBIE BOIIPOCHL, HA
KOTOpBIE HET MPSAMBIX OTBETOB B yUeOHOMU JHUTEpaType.

Onenka «3» (y10BJI1eTBOPHUTEIbHO) - BHICTABIISIETCS 00yUYaIOIIUMCS, KOTOpPbIE:
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1) ycBomsnM OCHOBHOW OOBEM MaTepualla B COOTBETCTBHHM C TMPOTPaMMOM OOydYEHHs, HO
WCTBITHIBAIOT 3aTPYAHCHUS IIPU €r0 CAMOCTOSATEIIHHOM BOCIIPOM3BEACHUH U TPEOYIOT HABOISIIINX
¥ YTOYHSIOIIUX BOIIPOCOB;

2) 0TBEYaIOT B OCHOBHOM Ha BOMPOCHI BOCIIPOU3BOISAIIETO XapaKTepa;

3) IPUMEHSIOT MOJTy4EHHBIC 3HAHUS TOCPEACTBEHHO MTPH IPUBEICHUN TPUMEPOB, HCIIOTH30BAHUH
HaTJISIHBIX MaTePHAIOB U IJIAKaTOB;

4) nomyckaroT OMKUOKH IIPHU BOCIIPOU3BEACHUN 3HAHUN, KOTOPBIE YCTPAHSIIOT TOJIBKO C TOMOIIBIO
JOTIOTHUTEIBHBIX BOIIPOCOB;

5) UCHBITHIBAIOT OIpeAETCHHbIC 3aTPyIHEHUS NPU OTBETaX Ha BHUJIOM3MEHEHHBIE BOIPOCHI, HA
KOTOPBIC HET MPSMBIX OTBETOB B YU€OHOU JIHTEpATypeE.

Onenka «2» (Hey/10BJIETBOPUTEIBHO) - BRICTABIISICTCS 00YyJatOIUMCs, KOTOPbIE:

1) UMErOT OTHEeNbHBIC MPEACTABICHUS 10 OCHOBHOMY 00BEMYy MaTepuaia B COOTBETCTBHH C
pOrpaMMoOil OO0y4YeHHs, a CaMOCTOSITEIbHOE BOCIIPOWM3BEICHUE 3HAHHWKA TPeOyeT HaBOISIIMX
BOIIPOCOB;

2) UCIBITHIBAIOT 3aTPYAHECHHUS JIaXKe MPU OTBETAX Ha BOMPOCHI BOCIPOM3BOISAIIETO XapaKTepa;

3) HEe MOTYT NPUMEHATH MOJyYEHHBbIC 3HAHUSA TPH MPUBEACHUM IMPHUMEPOB, HCIIOIb30BAHUU
HaTJISHBIX MaTePHAIOB U IJIAKATOB;

4) HEe UMEIOT HaBBIKOB HCITOJIb30BAHUS MPO(PECCHOHATBHOMN JIEKCHUKH.

TeMmbl HHAUBUAYAJIBbHBIX IIPOCKTOB
o JAUCHUIIINHE «MaTeMaThKay

Kusnb n Hayunsie oTkpbITHS @Ppancya Buera
[Tpon3BogHas U €€ MPUKIaJHOE 3HAUEHUE
YpaBHEHUs, HEPABEHCTBA U CIIOCOOBI UX PELICHUs
[Tudarop u ero Hay4yHble OTKPBHITHS

Maremartuka: HCTOpHsI BOSHUKHOBEHHUS U Pa3BUTHS
3anauyu Ha ApoOU U UCTOPHS UX BOZHUKHOBEHUS
Martematuka 1 €€ pojib B apXUTEKTYype

I'paduku pyHKUMI U UX TPUMEHEHNE

©CoOoNOOhWDN R

IIporpeccuu u ux NPakTUYECKOE IPUMEHEHHE

. B mupe BeposTHOCTEM

[
- O

. FGOMeTpI/ILIeCKI/Ie TCJIa B IPOCTPAaHCTBE U BOKPYT HAC

[EEY
N

. Uncna u ux HUCTOpUA

[EEY
w

. 30J10TO€ CeUeHUE B MATEMATHKE U €TI0 MMPUKIAAHOC 3HAUCHUC

[EEY
SN

. HpOLICHTBI, HUX 3HAYCHUEC U IPUMCHCHUC

[EEY
(S

. IlepBooOpa3Has, HUHTETrpaj U ero NpUMEeHEeHne

[HEN
(o))

. TekcToBEIE 3aa4i U X pCIICHHUC

[HEN
\‘

. MeToapl MaTEMAaTHYECKOM CTATUCTUKH

[HEN
o

. HI/IpaMI/I)IBII TCOMETPHUICCKOC TECJIO U apXUTCKTYPHOC BEIIUKOJICIINEC

[HEN
O

. Jlorapu¢™mpl: CyIIHOCTh U UX CBOMCTBA
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20. B mupe KBaJpaTHBIX YpaBHEHHUIT

21. TpeyronbHUKH, MX CYIIHOCTh ¥ 3HAYECHUE

22. T'eoMeTpHus: U3 TIIyOMHBI BEKOB 10 HALIMX IHEH

23. TlokasaresbHble YPaBHEHHUS M HEPABEHCTBA: CYIIHOCTh M CHOCOOBI PEIICHHUS
24. TpuroHoMeTpHs U MUP BOKPYT Hac

25. CuMMeTpus - OCHOBOIIOJIArAIOLIUIA IPUHIIMI YCTPOIICTBA MUpa
26. Maremaruku JlpeBHeii I'pelin ¥ UX OTKPBITHS

27. MHOrOyronbHUKM HX CBOMCTBa

28. BekTophl Ha NIIOCKOCTH U B IIPOCTPAHCTBE

29. VppauuoHanbHble YpaBHEHHUS M CIIOCOOBI UX PEICHHUs

30. Tena BpaieHus, uX BUIbI M CBOWCTBA

31. B Mupe koMOHHATOPHKH

32. Oynkuuu: cnocoObl 3a1aHKs U CBOMCTBA

33. CucreMbl KOOPJAMHAT U UX IPUMEHEHHE

34. KopHu, cTeneny 1 1orapupmsl

35. TpuronoMeTpuyeckue ypaBHEHHs U HEPABEHCTBA U MX PEIEHUE

36. 3HaKOMOE ¥ HE3HAKOMOE YHCIIO ITH

Kputepuu oneHuBanus:

Ouyenxa « Omauunoy.

— paboTa HOCHUT TPAKTHUYSCKUU XapakTep, COACPKHUT TPAMOTHO H3IIOKECHHYIO
TEOPETUIECKYIO 0a3y, XapaKTEePHU3yeTCs JIOTUIHBIM, ITOCJICIOBATEILHBIM U3JI0KEHUEM MaTeprala
C COOTBETCTBYIOIUMH BBIBOJJAMH H 0OOCHOBAHHBIMU TIPEIOKCHHUSIMH,

— mpu 3anmTe padboThl O00YyYarOUIUMHCS TMOKAa3bIBAE€T TOCTATOYHO TIIYOOKHE 3HAHUS
BOIIPOCOB TEMBI, CBOOOJHO OIEPHPYET JAHHBIMH HCCIICIOBAHUSMH, BHOCHUT OOOCHOBaHHBIC
MPEIUIOKEHHUS, BO BPEMS BBICTYIUICHUS HCIOJIB3YEeT HATIISATHBIC MOCOOMS (TaOJIHIBI, CXEMBI,
rpaduku, MEKTPOHHBIE TIPE3eHTALMN U T.J.) WU pa3gaTOYHbIA MaTepHal, Jerko OTBeYaeT Ha
MOCTaBIIEHHBIE BOMPOCHI.

Oyenxa «Xopowioy.

— HOCHUT NPAKTHYECKHUU XapaKTep, COMCPKHUT IPAMOTHO H3JIOKEHHYIO TCOPETHUECKYIO
0a3y, XapakTepHu3yeTcs IOCIEeIOBAaTEIbHBIM M3JI0OKEHHEM MaTepuana C COOTBETCTBYIOLIUMHU
BBIBOJIaMH, OJTHAKO C HE BMOJHE 00OCHOBAHHBIMHU MPEATI0KEHUSIMU;

—  IIpH 3aUTe 00yJarONTUICs MTOKA3hIBACT 3HAHUS BOIIPOCOB TEMBI, ONIEPUPYET TAHHBIMH
WCCJICTOBAHMsI, BHOCUT MPEATIOKEHUS, BO BPEMS BBICTYIIJICHHUS UCTIONB3YET HATIISAHBIC TOCOOUS
(Tabnuibl, cXembl, rpaduKH, SJIEKTPOHHBIC IPE3CHTALIMN | T.J1.) WU pa3IaTOYHBIA MaTepua, 6e3
0COOBIX 3aTPY/IHEHUN OTBEUYAET HA MTOCTABIEHHBIC BOMPOCHI.

Oyenka « Y0061emeopumensHoy.

— HOCHUT TpPAaKTHUECKUU XapaKTep, COJEPKUT TeOpeTHUecKyro 0a3zy, Oaszupyercss Ha
MPAKTUYECKOM MaTepuaje, HO OTIMYAeTCS MOBEPXHOCTHBIM aHAU30M M HEIOCTaTOYHO
KPUTHYECKHM pa30opoM, B HeW MPOCMATPUBAETCA HEMOCIEAOBATEIbHOCTh HW3IIOKEHUS
MaTepuaa, peIcTaBIeHbl HEOOOCHOBAHHBIE MPEATIOKEHUS;

—  UMEIOTCS 3aMEYaHMsI 110 COAEPIKAHUIO PAOOTHI M 0(hOPMIICHUIO;
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— TIpH 3alIuTe O0yYaroNIMiics MPOSBISET HEYBEPEHHOCTh, TIOKA3bIBACT cllaboe 3HAHUE
BOIIPOCOB TE€MBI, HE JIa€T MOJHOT0, apTYMEHTUPOBAHHOI'O OTBETA Ha 33JJaHHbIE BOIPOCHI.

Oyenka «Heyoosnemeopumenvroy:

—  UHAUBUIYaJIbHBIN IPOEKT HE 3aBEPIIICH;

— K 3amuTe o0y4aromuiics He 10IyCKaeTCs.
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