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1. MacmopT (poHIa OLIEHOYHBIX CPEICTB

1.1. O6s1acTh NpUMeHeHus!

@DoH/1 OLIEHOYHBIX CPEACTB MpEIHAa3HAUYCH JIJIsl OLICHUBAHUS 3HAHUM, YMEHUHN, YPOBHS
c(hOpMUPOBAHHOCTH KOMITETEHIIMA CTYJIEHTOB, OOyd4aromuxcs mo crnenuanpHoctu 43.02.15
[ToBapckoe u KoHIUTEPCKOE Aenono yueoHon aucuummuiuae OJ].07MaTtemaruka.

®OC cocrasnen Ha ocHoBe PI'OC u paboyeli mporpaMMbl TUCIUIUIUHBI.

[TpoMexxyTouHass arrecranusi Mo Y4eOHOW IUCIUIUIMHE MpPeaycCMOTpeHa B ¢opMme
9K3aMEHAC BBICTABICHUEM OTMETKH IO CHUCTEME «OTJIMYHO, XOPOIIO, YAOBIETBOPUTEIBHO,
HEY/I0BJIETBOPUTEIIHHO.

1.2. HnarmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Ocoboe 3HaueHuEe AMCLUUIUIMHA HMMeeT NIpu (OPMHUPOBAHUM U PA3BUTUU OOIIMX
komneTeHui B coorserctBun ¢ GI'OC:

OK 01. BeiOuparh crocoObl peuieHus 3anad Npo(ecCHOHANbHOM AeATeIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcrnonp30BaTh COBPEMEHHBIE CpEJICTBA IOUCKA, aHAINW3a U UHTEPIPETALUU
uHpopMannu, 1 UHPOPMAITMOHHBIC TEXHOJIOTUHU JJISl BBIMOJHEHUS 3a7ad MpogecCHOHATHLHON
NeSITEbHOCTH.

OK 03. IlmanupoBarh M pealn30BbIBaTh COOCTBEHHOE NPO(ECCHOHAIBHOE U
JUYHOCTHOE pa3BUTHE, MPEIIPUHUMATENbCKYIO NESATEIbHOCTh B IpodeccuoHanbHOU cdepe,
UCTIOJIB30BaTh 3HAHUS 10 MPAaBOBOM M (PMHAHCOBON TI'PAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX
CUTYyalLUsX.

OK 04. DddexTnBHO B3aMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE M KOMaHIE.

IIK  6.10cymecTBiaATh pa3paboOTKy acCOPTUMEHTAa KYJIWHApHOM M  KOHAUTEPCKOIl
NOPOAYKIMH, pPA3JIMYHBIX BUAOB MEHIO C YYETOM TIOTPEOHOCTEeH pa3IMYHBIX KaTeropuit
notpeduTenei, BUA0B 1 GopM 0O0CITy>KUBAHHUSL.

B pamkax mnporpammbl y4eOHON  TUCIUIUIMHBI ~OCBAMBAIOTCS  JTUYHOCTHBIE,
MeTarpeAMETHBIC U MTPEAMETHBIE Pe3yIbTaThl B COOTBETCTBHU ¢ TpeboBanusiMu ®I'OC cpegnero
o011ero oopa3oBaHus.

[lnanupyemble  pe3yabTaTbl  OCBOGHUS  JUCHUIUIMHBL  JU4YHOCTHBIE  (JIP),
metanpeametnoie (MP), npenmetnsie ans 6a3oBoro yposHs uzyuenus (I1P).

JIMYHOCTHBIE BKIIIOYAIOT:
JIP 05. ChopMUpOBaHHOCTH OCHOB CaMOPa3BUTHSI U CAMOBOCIIUTaHUS B COOTBETCTBHUH C

00I1eYeI0BeuYeCKUMHU [IEHHOCTSAMU U HjIeajaMy TPaKIaHCKOTO 00IIeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOCTOSITEIIbHOM, TBOPYECKOM M OTBETCTBEHHOM JICSITEITLHOCTH.

JIP 07. HaBbIKM COTpYIHUYECTBA CO CBEPCTHUKAMM, IE€TbMH MJIAJIIETO BO3paCTa,
B3POCJIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-HCCIIeIOBATEIBCKOM,
MPOSKTHOM M IPYTHX BUJAX JCSITCILHOCTH.

JIP 08. HpaBcTBEeHHOE CO3HAHUE U MTOBEACHUE HA OCHOBE YCBOCHHS O0IIECUEIIOBEYECKIX
LIEHHOCTEM.

JIP 09. 'oTOBHOCTB ¥ CIOCOOHOCTH K 00OPa30BaHUIO, B TOM YHUCIIE CAMOOOPa30BaHUIO,
Ha MPOTSHKEHUU BCeH )KM3HU; CO3HATEIHHOE OTHOIICHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON 1 0OIIIECTBEHHON JEATEILHOCTH.

JIP 13. Oco3nanHbIi BEIOOP Oyaymiel mpodeccuu U BOZMOXHOCTEH pean3aiin
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB; OTHOLIEHHE K MPO(PECCHOHAIBHOMN 1eATEIbHOCTH KaK
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BO3MOXHOCTH YYaCTHSI B PEIICHUN JIMYHBIX, OOIIECTBECHHBIX, TOCYIapCTBEHHBIX,
00IIeHAIIMOHATBHBIX MTPOOJIEM.

JIP 14. ChopMUPOBaHHOCTH SKOJIOTHIECKOTO MBIIUICHHS, TOHUMAHUS BIUSHUS
COIMATTLHO-9KOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE TTPUPOTHOMN M COIIMATILHOM CPEJIbI;
MPHOOPETEHUE OIBITA YKOJIOTO-HAMPABICHHON JACSITEITLHOCTH.

MeranpenmerHsle:

MP 01. CamocrosTensHo (OpMYIHpPOBATh W  aKTYAJIM3HPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE.

MP 02. YcraHaBnuBaTh CyIIECTBEHHBIN NPU3HAK WJIM OCHOBAHMSI JUJIsl CPAaBHEHUS,
Kiaccuukanuu u 0000IICHUSI.

MP 03. Onpenenatp Leau AESITENbHOCTH, 3a/1aBaTh MapaMETpbl U KPUTEPUU HX
JOCTHKEHHUSL.

MP 04. BpiaBiuATh 3aKOHOMEPHOCTHM U NPOTHBOPEYUS] B PAcCMATPUBAEMBIX
SBJICHUSIX.

MP 06. Biagerp HaBbIKAMH Y4e€OHO-HCCIEIOBATENBCKOH M TPOEKTHOM
JeSITebHOCTH, HaBBIKAMU pa3peleHus IpooIem.

MP 07. CnocoOHOCT M TOTOBHOCTb K CAaMOCTOATEIbHOMY IIOMCKY METOJIOB
pelLIeHHs IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B MO3HAHMSL.

MP 08. OBnanenue BUIAMHU JESTEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, IpeoOpa3oBaHUI0 U NPUMEHEHUIO B Pa3JIMYHBIX y4EOHBIX CUTyalMsX, B
TOM YHCJIE IIPU CO3JaHUM YUEOHBIX U COLUAIBHBIX IPOEKTOB.

MP 09. ®opmupoBaHME€ Hay4HOIO THUIA MBILUIEHUS, BIIAJEHUE HAYYHOU
TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATHAMHU U METO/IAMHU.

MP 11. BbIBIATh NPUUMHHO-CIEIACTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTaTh TUIIOTE3y €€ pEIICHHs, HaXOAWTb apryMEHTBhl UIsl JTOKa3aTelbCTBA CBOMX
YTBEPXKACHU, 3a/1aBaTh apaMeTpPbl U KPUTEPUH PEIICHUS.

IIpenmeTtHbIe:

ITP O1. Bnazers MeTOaMH 10Ka3aTEIbCTB, AITOPUTMAMU PEIICHUS 3a7a4; YMEHUE
(bopMynupoBaTh OINpEAEICHUsl, AaKCHUOMBbl M TEOpPEMBbl, INPUMEHATh HX, HPOBOAUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XOJ€ PEIICHUS 3a1au.

[1P 02. YmMethb oniepupoBaTh NOHITHUSMU: CTETICHb YUCIIA, TOTapu(dM dncia; yMeHue
BBINOJIHATh BBIYMCIICHHE 3HAUY€HUH M NpeoOpa3oBaHUsl BBIPAKEHHH CO CTENEHSAMH H
norapupmamu, npeodpa3oBaHus APOOHO-PAITMOHATHHBIX BEIPAKEHUM.

ITP 03. VYmerp omnepupoBaTh MNOHATHAMH: palMOHAIBHBIE, WpPpPALHOHAJIbHBIE,
MOKa3aTelbHblE, CTENEHHbIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUYECKHUE YpPaBHEHUS W
HEPABEHCTBA, UX CUCTEMBI.

[IP 04. YMmers omepupoBaTh MNOHATHSAMHU: (PYHKIMS, HeNpepbiBHas (QYHKIHS,
IPOM3BOJIHAS, TEPBOOOPa3Hast, ONpeAEICHHbIM HHTETPajl; yMEHHE HaXOUTh IPOU3BOIHBIE
JJIeMEHTapHbIX  (YHKIUH, UCHOJb3ysl CIpaBOYHBbIE MaTepHajbl; HCCIEAOBaTh B
OPOCTEHIIMX CiIydasX B (YHKIMM Ha MOHOTOHHOCTh, HAXOAWUTh HAMOOJNIBIINE WU
HauMeHbIINe 3HaueHUs QyHkuuil; CTpouth rpagMkd MHOTOWIEHOB C HCIOJIb30BaHHEM
anmnapara MaTeMaTH4eCKOro aHajiu3a; MPUMEHATh MPOU3BOJIHYIO IIPH PELICHUM 3aJad Ha
JBUKEHHE; pellaTh MPaKTUKO-OPHUEHTHPOBAHHBIE 33/1a4l HA HauOOJbIINE U HaUMEHbIIINE
3HAUEHUs, HA HAXOXACHNUE ITyTH, CKOPOCTH U YCKOPEHHUS.

I[P 05. VYwmenue omnepupoBaTh MOHATHSAMH: palMOHalbHas  (QYHKIHS,
nokaszarenbHas  (QyHKOUS, creneHHas — (QyHKOUS, Jorapupmuyueckas — QyHKIHA,
TpUroHOMeTpuueckue (GyHKIUM, OoOpaTHble (YHKIMHM, YMEHHE CTPOUTh Tpaduku
U3yYEHHBIX (DYHKIIMH, NCTIOIB30BATh TpaUKH IPU U3YYSCHUH MPOLECCOB U 3aBUCUMOCTEH,
OpU peIleHUM 33Jad U3 Jpyrux y4eOHBbIX HPEIMETOB U 3aJady M3 pealbHON KHU3HH;
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BBIpa)KaTh (POPMYJIaMH 3aBUCUMOCTH MEXIY BEIMYMHAMHU.

ITP 06. YMmenue pemiaTh TEKCTOBBIC 3a/1a4d PA3JUYHBIX THIOB (B TOM YHCIIC Ha
NPOIICHTHI, TOJM W YacTH, HA JBM)KEHUE, PabOTy, CTOMMOCTb TOBAapOB M YCIYT, HAJOTH,
3aJaud M3 O0JIaCTU YMpPaBIEHUS JUYHBIMH U CeMeWHbIMH (UHAHCAMH); COCTAaBIATH
BBIPAKCHMSI, YPABHEHUS, HEPABCHCTBA U UX CHCTEMBI 110 YCIOBHIO 33Ja4d, MCCIIEI0BATh
MOJIy4YEHHBIE PEIICHHUs U OLIEHUBATh MPaBIONOJ00HOCTb PE3yIbTATOB.

ITP 07. YmMenue omnepupoBaTh MOHATHAMH: CpelHee apupMeTHYecKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIIEe 3HAYEHHUs, pa3MaX, AUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE
qucIOBOro  Habopa;  yMEHHME  W3BJIEKaTh, HMHTEPHPETHPOBATH  HH(OPMAIHIO,
NPEJCTaBICHHYI0 B TabmuIax, Ha JAMarpaMmax, rpadukax, OTpaXkarollyl CBOMCTBa
peaJbHBIX TPOIECCOB U SIBICHUH; MPEACTABIATh WH(POPMALMIO C MOMOIIBIO TAOIHIl H
JUarpaMM; HCCJIEIOBAaTh CTATHCTUYECKUE JaHHblE, B TOM UYHCIE C MPUMEHEHHUEM
rpadu4ecKuX METOJIOB U DJICKTPOHHBIX CPEICTB.

IIP 08. YmMeHue omnepupoBaTh MOHATUAMM: CIy4alHBIA ONBIT W Clly4ailHOE
COOBITHE, BEPOSTHOCTb CIIY4alHOTO COOBITHS; YMEHUE BBIYUCIATH BEPOATHOCTb C
UCIOJIb30BaHUEM TpaUUYeCKUX METO/OB; MPUMEHITh (POPMYIIbI CIOKEHUS U YMHOXKECHUS
BEPOATHOCTEH, KOMOMHATOpHbIE (DakThl U (OpMyYJbl NpPU PELICHUU 3a/ay; OLICHUBATb
BEPOATHOCTh pPealbHBIX COOBITUN; 3HAKOMCTBO CO CIIYYalHBIMH BEIMYMHAMHU; YMEHHE
IPUBOJIUTH PUMEPHI IPOSABICHUS 3aKOHA OOJIBIIMX YUCEI B IPUPOAHBIX U OOLIECTBEHHBIX
SABJICHUSIX.

I[P 09. VYmenue omnepupoBaTh MOHSATHUSMU: TOUYKA, MpsiMas, IUIOCKOCTh, B
MIPOCTPAHCTBO, JBYIPAHHBIA yroJ, CKpPELIMBAIOIIMECS MpsMble, NapaJUIEIbHOCTh U
NEPHEHAUKYJIIPHOCTD NPSAMBIX M IUIOCKOCTEM, Yroyl MEXAY MNPSAMBIMH, YroJl MEXAY
HPSIMOM M TUIOCKOCTBIO, YTOJl MEXAY IJIOCKOCTSIMHU, PACCTOSHHE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHuEe MEXAY NPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSAMHU; YMEHUE MCIOJIb30BaTh
IpU peUIeHUH 3a7ad U3y4YeHHbIE (DaKThl U TEOPEMbl IUIAHUMETPHUH, YMEHHUE OIICHHBATh
pa3zMepbl 00BEKTOB OKPYKAIOIIEro MUpa.

ITP  10. VYmeHue omnepupoBaTb NOHATHSAMU: MHOTOTPAaHHHUK, CEUEHHUE
MHOTOTpaHHMKa, KyO, Napajuieenunesa, Mpu3Ma, nupamujaa, ¢urypa u IHOBEPXHOCTh
BpallleHNs, LWIMHAP, KOHYC, map, cdepa, cedeHus (Urypbl BpalleHHs], MIOCKOCTb,
Kacaromasicss cepbl, IMWIMHAPA, KOHYCa; IUIOLAAb MOBEPXHOCTH MHUPAMHJbI, MPU3MBI,
KOHyCa, I[WIMHApa, IIapa; YyMEHHE M300pakaTb MHOTOTPAaHHUKM U IOBEPXHOCTU
BpaLICHUs, UX CEYEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M JIEKTPOHHBIX
CPEICTB;, yMEHHUE DACIIO3HAaBaTb CHUMMETPHUIO B IPOCTPAHCTBE, YMEHHME pACIIO3HABaTh
IIPaBUJIbHBIE MHOTOTPAHHUKH.

ITP 11. YMmeHue onepupoBaTh NOHATHUSAMM: JBUKEHUE B MPOCTPAHCTBE, MOIOOHBIE
(Gurypsl B IpOCTPAHCTBE; UCIIOJIb30BaTh OTHOILIEHUE TIOUIA/Iel TOBEPXHOCTENW U 00HEMOB
NoJ00HBIX (PUTYp IPU PELICHUH 3a/1a4.

[TP 12. YMeHHe BBIUUCIATH F€OMETPUUYECKHE BEJIIMYMHBI (JUIMHA, YTOJI, TUIOIIA[b,
00BeM, TUIOIA/Ib TOBEPXHOCTH ), UCIIOb3Ys N3yUEHHbIE (POPMYIIBI U METO/IBI.

IIP 13. Ymenue onepupoBaTh MOHATHSAMH: IPSIMOYIOJIbHAsI CHCTEMa KOOPJMHAT,
KOOPJMHATBl TOYKH, BEKTOp, KOOPAMHATBI BEKTOpA, CKAJISAPHOE IIPOU3BEIAECHUE, YIOl
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, MPOW3BEIACHUE BEKTOpPA HA YHCIO; HAXOJWUTH C
MIOMOIIIBI0 M3YYEHHBIX (HOPMYS KOOPIMHATHI CEpPEeIUHBI OTPE3Ka, PACCTOSHHE MEXKIY
JIBYMsI TOUKaAMHU.

[TP 14. YMmenue BbIOUpaATh MOAXOAAIINN MU3yUYEHHBIM METOJ AJI PEIIeHUs 3a7au,
pacro3HaBaTh MareMarudyeckue (akTbl M MaTeMaTHMYeCKhe MOJENU B MPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B MCKYCCTBE; YMEHHE MPHUBOAUTH MPUMEPHl MaTeMaTHUECKUX
OTKpBITHI Poccniickoil 1 MEPOBOM MaTEMaTUYECKON HAYKH.



1.3. ®opMbI KOHTPOJISI M OLlEHUBAHMSI

[IpenmeromM OICHKH CIYKUT CHOPMHUPOBAHHOCTH OOMMX U MpodecCHOHATBHBIX

KOMIIETECHIINH.
Tabnuua 1 KonTposb 1 olieHKa OCBOCHUS y4eOHOM NUCIMILIMHBI IO TeMaM (pa3jernam)
OneMeHT DOPMBIKOHTPOJISI M OLICHUBAHUS
yueOHOi TexyIUIKOHTPOIIb IIpoMexxyToYHasiaTTeCcTalys
JHUCHHIUTMHBI MeTtonpl oLIeHKH IIpoBepsemsbie Meronpionenk | IIpoBepsiembie
(3anonnsiemcs 6 IIK, OK, V, 3 u IIK, OK, V, 3
coomeemcmeuil ¢ (Ons1 (Ons
paszoenom 4 pabouei | 0bweobpazosamenvh obweobpazosam
npocpammoi) bIX eNbHbIX
oucyunaun OK, JI, M, oucyunaun OK,
1) JL M, 1)
Pasnen 1. [ToBTOpeHne Kypca MaTeMaTUKKA OCHOBHOM IIKOJIBI Ox3amen OK 01
Tema 1.1 [IpakTuueckas OK 01 OK 02
Hemn n 3amaun | padora Nel. Lemn n OK 02 OK 03
MaTeMaTUKU 3aJa4d MaTEMaTHKHU OK 03 OK 04
MIPU OCBOEHUU TIPU OCBOEHUU OK 04 JIP 05
CHEIUAIBHOCTH | CHENHaIbHOCTH JIP 05 JIP 07
Tema 1.2 ITpakTudeckas JIP 07 JIP 08
Yucna u pabota Ne2. Uucna n JIP 08 JIP 09
BBIYHCIICHHUS. BBIYMCIICHUS. JIP 09 JIP 13
BeipaxkeHus u Bripaxenus u MP 01 JIP 14
npeoOpazoBaHus | peoOpa3oBaHMsL. MP 02 MP 01
. IIporenTHbBIE MP 03 MP 02
[IpOLIEHTHBIEBEI | BBIYUCICHMUSL. MP 07 MP 03
YUCIIEHUS Pedepar. MP 09 MP 04
Tema 1.3 I[IpakTuyeckas MP 11 MP 06
VpaBHeHUs U pabota Ne3. 1P 01 MP 07
HEPABEHCTBA. VpaBHeHus U 1P 02 MP 08
Cucremsl HEPaBEHCTBA. [P 06 MP 09
ypaBHEHUH 1 CucreMsl 1P 09 MP 11
HEPABEHCTB yPaBHEHUH 1 TP 12 IIP 01
HEPABEHCTB. 1P 14 1P 02
Pedepar. IIP 03
TectupoBanue IIP 04
Tema 1.4 IIpakTnueckas 1IP 05
OyHKIUH: pabota Ne4. 1IP 06
JIMHENHas, DyHKIUU: 1p 07
oOpaTHas TMHEHHas1, oOpaTHas 1IP 08
NPONOPLHOHANIE | MPONOPLUOHAIEHOC 1IP 09
HOCTb, Th, KBaJ[paTHYHAS 1P 10
KBaJpaTHYHAas ¢dbyHKUIMSA 1P 11
DyHKIHS 1IP 12
Tema 1.5 IIpakTnueckas 1p 13
I'eomerpusnann | pabora NeS. 1P 14
OCKOCTH I'eomeTpusd Ha
TUIOCKOCTH
Tema 1.6 IIpakTrdaeckas
Bxomnaskontpo | pabota Neb.




npHasgpaboTa Bxonnas

KOHTPOJIbHAsI

pabora
Paznen 2. OcHOBBI TpUroHOMETpHH. TpUrOHOMETpUYECKHE
GyHKIMH
Tema 2.1 YcrHBIHOTIPOC OK 01
Tpuronomerpuu | Pedepar OK 02
eckue pynkuun | CobecenoBaHue OK 03
MIPOU3BOJIBHOTO OK 04
yIi1a, 4uca.
Pannannas u JIP 05
rpagycHasl Mepa JIP 07
yria JIP 08
Tema 2.2 IIpakTrueckast JIP 09
OcHOBHbIE paborta Ne7. MP 01
TpuronoMeTpud | OCHOBHBIE MP 02
€CKHe TPUTOHOMETPHUUYECKU MP 03
TOXIECTBA. € TOKJIECTBA. MP 06
DopMybl DopMybl MP 07
MIPUBEACHUS MIPUBEACHUS MP 08
Tema 2.3 VcTHblifonpoc MP 09
Cunyc, ITP 01
KOCHHYC, 1P 02
TaHT€HC CYyMMBI IIP 03
¥ Pa3sHOCTH IIP 05
JIBYX YTJIOB. 1IP 14
DopMyNBIABOIH
OroapryMeHTa
Tema 2.4 IIpakTrnueckas
Dopmyiisl pabota Ne§.
MOJIOBUHHOTO Dopmysl
yrina. @opmyssl | MOJOBUHHOIO yrJa.
IIOHMDKEHUS DopMybl
CTENEeH! MOHM)KEHUSI CTETIEH!
Tema 2.5 YceTHbIIONpPOC
Tpuronomerpuua | Pedepar
eckue ¢pynkiun, | CobecenoBanue
UX CBOMCTBA U
rpadukn
Tema 2.6 YcrHbIiionpoc
IIpeoOpazosanu | TecrupoBanue
e rpa)ukoB
TPUTOHOMETPUY
ecKuX (YHKIUH
Tema 2.7 IIpakTrdaeckas
Ornucanvie pabota Ne9.
npousBoAcTBeH | OnucaHue
HBIX MIPOIIECCOB | MPOM3BOACTBEHHBIX
C TIOMOIIBIO MIPOLIECCOB C
rpauKoB MOMOIIBIO TPaUKOB
GbyHKIMA GbyHKIMIA

IIpakTruueckas
pabota Nel0.
Ornncanne
MIPON3BOACTBEHHBIX
IIPOLIECCOB C




MOMOIIBIO TPaUKOB
GbyHKIMA

Tema 2.8 YcrHBIHOTIpPOC
Ob6parnsietpuro | Pedepar
HOMETPUYECKHUE
GbyHKIIIH
Tema 2.9 YcTHBI ompoc
[Mpocreiimmerp | Pedepar
uronomerpuuec | TectupoBanue
KHEypaBHEHUS CobecenoBanne
Tema 2.10 IIpakTrueckast
[Mpocreiimmerp | pabdorta Nell.
uroHomerpudec | IIpocreiimiue
KHEHEPaBCHCTBA | TPUTOHOMETPUUYECKH

€ HepaBeHCTBA
Tema 2.11 YcTHblonpoc
CHUCTEMBITPUTOH
OMETPUYECKUXY
paBHEHUM
Tema 2.12 IIpakTrueckas
KontponsHas pabota
pabota o Nel2.KontponsHast
pasneny 2 pabota 1o pasaeny 2
«OcHOBBI «OcHOBBI
TPUTOHOMETPHUH. | TPUTOHOMETPHH.
Tpuronomerpuu | Tpuronomerpuueck
eckue@yHKIMU» | e QyHKIHN
Paznen 3. Crenenu u kopHu. CteneHHas QyHKINS
Tema 3.1 YceTHbIIONpPOC OK 01
CrerneHb. Pedepar OK 02
CgoiicTBa CobecenoBanue OK 03
CTEIIEHU C OK 04
palrOHAIBHBIM JIP 07
uu JIP 08
JNEUCTBUTEILHBI JIP 09
MU MP 01
IIOKAa3aTeJIIMU MP 02
Tema 3.2 YcrHbiitonpoc MP 03
Crenennsle TectupoBanue MP 06
(GyHKIIH, UX MP 07
CBOMCTBA U I1P 02
rpaduku ITP 03
Tema 3.3 Verusiiionpoc 1P 04
[Monstue kopust | CobecenoBanue IIP 05
n-o# CTENEHM u3 1P 14
JIECTBUTEIBHOT
0 yHca.
CBoiicTBa KOpHS
n-oi CTENEHU
Tema 3.4 IIpakTnueckas
[IpeobpazoBanu | pabora Nel3.
eupparonans | [IpeoOpa3oBanue
BIXBBIPAXKCHUH MpPPaLOHATBHBIX

BBIpaXXCHUI

IIpakTruueckas

pabora Nel4,




[IpeobpaszoBanue

OK 01
OK 02
OK 03
OK 04
JIP 05
JIP 07
JIP 09
MP 01
MP 02
MP 06
MP 07
MP 09
MP 11
ITP 01
ITP 02
ITP 03

OK 01
OK 02
OK 03
OK 04
JIP 05

UppaLOHAIbHBIX
BBIpaXXEHU
Tema 3.5 IIpakTuueckas
Pemenue pabora Nel5.
WppalnroHanabHbl | PereHue
X YpaBHEHHH U MpPpanrOHANBHBIX
HEPaBEHCTB YpaBHEHUH H
HEPaBEHCTB
TectupoBanue
Tema 3.6 IIpakTuueckas
KonrponbHas pabota Nel6
pabora 1mo Kontponbaas
pasneny 3 pabota o pazneny 3
«Crenenu u «CTemneHu u KOpHH.
KOpHHU. Crenennas
Crenennas GyHKIMD»
GYHKITHS
Paznen 4. [Toka3zarenpHasyHKIHS
Tema 4.1 VYcerHbiiionpoc
IlokazatenbHass | TectupoBaHue
byHkus, ee CobecenoBanue
CBOMCTBA U
rpaduk
Tema 4.2 IIpakTuueckas
Pemenue pabota Nel7
IOKa3aTelbHbIX | Pemienue
YpaBHEHUH U MIOKA3aTeIbHBIX
HEPABCHCTB YPAaBHEHUH U
HEPaBEHCTB
IIpakTuueckas
pabora Nel8.
Pemenne
MOKa3aTeIbHBIX
YpaBHEHUH U
HEPaBEHCTB
Pedepar
TectupoBanue
Tema 4.3 IIpakTuueckas
Cucremsinokasza | pabora Nel9.
TenbHbIXypaBHe | CHCTEMBI
HUH MOKAa3aTeIbHBIX
ypaBHEHUH
Tema 4.4 IIpakTruueckas
Konrponbnas pabora
pabora o Ne20.KontponsHas
pasnmeny 4 paboTa 1o pasneny 4
«lTokazarensHas | «I[lokazarenbHasdy
byHKIS» HKIHSD)
Paznen 5. Jlorapudmel. JlorapudmugeckasipyHKIMs
Tema 5.1 IIpakTraeckas
Jlorapudm pabora Ne21.
yHcoa. Jlorapudm uncina.
CaoiicTBa CaoiicTBa
sorapuhMoB sorapuMoB
Pedepar

JIP 07
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TectupoBanue JIP 09
CoOecenroBanue MP 01
Tema 5.2 YcrHBIHOTIpPOC MP 02
Jlorapupmuueck | CobecemnoBanne MP 04
ast QyHKIMs, ee MP 06
CBOWCTBA MP 07
Tema 5.3 IIpakTuyeckas [P 01
Pemenue pa6oTa Ne22. [P 02
norapupmudeck | Pemenue I1P 03
UX YpaBHEHUH U | JOrapu(pMHIECKUX
HEPaBEHCTB YpaBHEHUH H
HEPaBEHCTB
TectupoBanue
CobecenoBanue
Tema 5.4 [IpakTnueckas
Cuctembuiorapu | paborta Ne23.
¢mugeckuxypaB | Cucremsl
HEHUH norapupMuIecKux
ypaBHEHUI
Tema 5.5 IIpakTuueckas
Jlorapumer B pabota
MIpUPOJIE U Ne24 Jlorapudmer B
TEXHUKE NpUPOJIC U TEXHUKE
IIpakTuueckas
pabota
Ne25.Jlorapudmer B
HPUPOJIC U TEXHUKE
Tema 5.6 IIpakTuueckas
KontponbHas pabota Ne26.
pabora mo KontponbHas
pazzeny 5 pabota 1o pazaeny 5
«Jlorapudmer. «Jlorapudmer.
Jlorapudmuyeck | Jlorapudmudeckas
asQyHKIUS QyHKITUS
Pasznen 6. YpaBHeHMsI 1 HEpAaBEHCTBA
Tema 6.1 IIpakTnueckas OK 01
PaBHOcmibHOCT | pabora Ne27. OK 02
b ypaBHEHHI U PaBHOCHIIBHOCTD OK 03
HEPaBEHCTB. YpaBHEHUI H OK 04
O6mmemeToaplp | HepaBeHCTB. OOITHE JIP 05
eLeHus METO/bI PELICHUS JIP 07
Pedepar JIP 08
CobecenoBanue JIP 09
Tema 6.2 IpakTryeckas MP 01
I'padmueckmii pabora Ne28. MP 02
merop pemienust | ['paduueckuii metox MP 03
ypaBHCHHH, perieHus MP 06
HEPaBEHCTB YpaBHEHUH, MP 07
HEPaBEHCTB MP 08
Tema 6.3 IpakTryeckas MP 09
VpaBHeHUs U pabota Ne29. ITP 01
HEPaBEHCTBA C VpaBHEHHUS U ITP 02
MOJLyJIEM HEPABEHCTBA C ITP 03
MOJIyJIEM I1P 05
Tema 6.4 IIpakTrdaeckas 1P 14
YpaBHEHUS U pabora Ne30.




HCPABCHCTBA C

VYpaBHeHUs U

OK 01
OK 02
OK 03
OK 04
JIP 05
JIP 07
JIP 08
JIP 09
MP 02
MP 03
MP 04
MP 06
MP 07
MP 08
MP 09
MP 11
ITP 01
I1P 04
ITP 05
IP 12
I1P 14

napaMeTpamu HEPaBEHCTBA C
napaMeTpamu

Tema 6.5 IIpakTuueckas

TexkcroBble pabora Ne31.

3a7a4u TekcToBble 3a0a4u

npodeccuoHans | npogecCHOHANTEHOTO

HOT'O coJepKaHus

cozepKaHus TIpakTuueckas
pabora Ne32.
TekcToBble 3a1a4n
podeCCHOHATEHOTO
COJZlepKaHUs
IIpakTrnueckas
pabota Ne33.
TekcToBble 3a1a4n
pohecCHOHATBHOTO
coJepKaHusl

Tema 6.6 [IpakTuueckas

KontponsHas pabora Ne34.

pabora mo KonrtponbHas

pazneny 6 pabota 1o pasaeny 6

«YpaBHEHUS U «YpaBHEHUS U

HEPABEHCTBAY HEPABEHCTBAY

Paznen 7. [IponsBoanas ¢GyHKIWU, ee MPHUMEHEHNE

Tema 7.1 YcrHbriionpoc

Uwucnosas CobecenoBanne

MOCIIe0BATENbH

OCTb.

Beruucienue

TIPEeJIEIIOB

MOCJIeI0BaTENLH

ocTei

Tema 7.2 IIpakTuueckas

[lonsitue o pabota Ne35.

IIPOU3BOAHOM ITonsiTHe 0

byHKIUHN TIPOU3BOAHOM
dhyHKIIIN
Pedepar

Tema 7.3 [IpakTuueckas

DopmyIiel 1 pabota Ne36.

MpaBwiia DopmyIisl 1

muddepeHIUpo | mpaBuia

BaHUS T hepeHIPOBaHH
s
TectupoBanue
CobecenmoBanue

Tema 7.4 YcrHbIOTIPOC

IIpouzBognasicn

OKHOW(YHKIIUU

Tema 7.5 YcrHbionpoc

TlonsiTue o

HENPEPHIBHOCTU

byHKIUH.

MeTtonuntepBan

OB
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Tema 7.6 [IpakTnueckas
Du3nIecKuil u pabora Ne37.
reoMeTpuuecku | OuU3NUECKUM U
W CMBICIT reOMETPUYECKUI
MIPOU3BOIHOM CMBICIT
MPOU3BOIHOM
TectupoBanue
Tema 7.7 IIpakTrueckas
YpaBHeHHE pabora Ne38.
KacaTeJIbHOH K YpaBHeHue
rpaduKy KacaTeJbHOM K
byHKIIIH rpaduky GyHKIHN
Tema 7.8 IIpakTrueckast
MonoTtoHHOCTE | paboTa Ne39.
byHKIUH. MOHOTOHHOCTb
Toukn dynaxun. Toukn
AKCTpEeMyMa SKCTpEeMyMa
TectupoBanue
Tema 7.9 [IpakTuueckas
Uccrnenosanne pabota Ne40.
GyHKIHIA 1 Uccnenosanne
MOCTpOoeHUE X | (DYyHKIUH H
rpadukoB MOCTPOCHUE UX
rpadukoB
Tema 7.10 IIpakTuueckas
HauGonbmee u | pabora Ne4l.
HauMEHbIIIee HawnbGonsmree u
3HaYEHUS HauMEHbIIIee
byHKIUH 3HAYCHUs QYHKIUN
Tema 7.11 [IpakTuyeckas
Haxoxxnenue pabora Ne4?2.
ONTUMAIHHOTO Haxoxnenune
pe3ynpTaTa ¢ ONTUMAJIBHOTO
MTOMOIIIBFO pe3ynbTaTa ¢
MIPOU3BOIHOM MTOMOIIIBFO
IIPOU3BOAHON
[IpakTuueckas
pabota Ned3.
Haxoxxnenne
ONTUMAJIBHOTO
pe3ynbTaTa ¢
MTOMOIIIBIO
IIPOU3BOIHOM
IIpakTruueckas
pabota Ned4.
Haxoxxnenneontuma
JFHOTOpE3yIbTaTa ¢
MOMOIIBIOIIPOU3BOL
HOI
Tema 7.12 IIpakTruueckas
Kontpobhas pabora Ne45.
pabora o Kontponbnas
pazaeny 7 pabota o pasaeny 7
«IIpounsBoaHas «IIpounsBoaHas
¢byHKIUH, ee ¢$yHKUMH, ee
IPUMEHEHUE)» IPUMEHEHUE
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Paznen 8. IlepooOpasHas pyHKIMH, €€ IPUMEHEHHUE
Tema 8.1 IIpakTrdaeckas OK 01
IlepBooOpasnas | pabora No46. OK 02
byHKIU. [TepBooOpa3zHas OK 03
IIpaBuna ¢ynkuus. [IpaBuna OK 04
HaXO0XKIEHUL HaXO0XKJIEHUSL JIP 07
nepBooOpa3HbIX | MepBOOOPa3HBIX JIP 08
Tema 8.2 [IpakTrueckas JIP 09
[Tnomans pabota Ne47. MP 02
KpuBouHeiHOM | [lmommanp MP 03
TpaTeLyH. KPHUBOJMHEHHON MP 06
dopmyna tpaneuun. Popmya MP 07
Herorona- Herorona-Jleii6auna MP 11
Jleiibnuna ITP 01
Tema 8.3 [IpakTryeckas I1P 03
Heonpenenenn | pa6ota Ne4S. 1IP 04
Bl 1 HeomnpeeneHHslii u IIP 06
OIIpEIEICHHBIN OIIpEIEICHHBIN
WHTETPaJIbI WHTETPaJIbI

Pedepar

TectupoBanue
Tema 8.4 [IpaxTHueckas
Onpenenennblii | paborta Ne49.
UHTErpai B OrnpeneneHHblil
KU3HU MHTETpaJl B )KU3HU

[IpakTuueckas

pabota Ne50.

OrnpeneneHHblil

WHTETpa B )KU3HU
Tema 8.5 [IpakTuueckas
KoHutponbsHas pabota NeS1.
pabora o KonrponbHas
pasnemny 8 pabota 1o pasaeny 8
«ITepBoobOpasna | «llepBooOpa3Has
g QyHKIUH, ee dhyHKIHH, ee
PUMEHEHUE) PUMEHEHUE)
Paznen 9. MHOokecTBa. DJeMEHTHI TeOpHH IpadoB
Tema 9.1 YcerHbIfionpoc OK 01
MHoxecTBa. OK 02
[eticTBus Haq OK 03
MHO>KECTBaMHU. OK 04
JuarpammeiBen JIP 07
Ha JIP 08
Tema 9.2 YcrHbIiionpoc JIP 09
I'padbr. JIP 13
OcHoBHBIE JIP 14
MOHSTHSA U BUJBI MP 01
Tema 9.3 I[IpakTuyeckas MP 02
MHOXeCTBO paGora Ne52. MP 03
rpadsi. MHOkeCTBO U MP 07
Pemienue rpadsl. Pemenne MP 08
MPUKIIATHBIX NPUKIATHBIX 33724 MP 09
3ama4y IpakTryeckas MP 11

pa6ora Ne53. 1P 07

MHOKECTBO U I1P 08

rpa¢sl. Pemenne 1P 14

12




NPUKJIAIHBIX 3a0a4
Tema 9.4 IIpakTrdaeckas
Kontponbaas pabota Ne54.
pabota mo Konrtponbnas
pazneny 9 pabota o pazaeny 9
«MHOXecTBa. «MHOXecTBa.
DJEeMEHTHITEOpU | DJIEMEHTHI TEOPUH
urpagosy rpadoBy
Paznen 10. D1eMeHTH KOMOWHATOPUKH, CTATUCTHKH U TEOPUH
BEPOATHOCTEM
Tema 10.1 YcTHBI ompoc OK 01
OcHoBHubleioHs1 | Pedepar OK 02
tuskomOuHaTtop | TecTupoBanue OK 03
VKA CobecenoBanne OK 04
Tema 10.2 YcrHblionpoc JIP 07
CoObiTHE, TectupoBanune JIP 08
BEPOSATHOCTH CobecenoBanne JIP 09
COOBITHS. JIP 13
Crnoxenue u JIP 14
YMHOXKCHHE MP 01
BEPOSITHOCTEN MP 02
Tema 10.3 IIpakTHyeckas MP 03
BeposiTHOCTh B | paGoTa Ne55. MP 04
npodeccuonans | BeposaTtHocTs B MP 06
HBIX 3a/1a4ax po(heCCUOHATBHBIX MP 07
3aauax MP 08
IIpakTrueckas MP 09
pa6ota Ne56. MP 11
BeposTHOCTE B 1P 01
PO eCCUOHATLHBIX 1P 07
3amayax ITP 08
Tema 10.4 YceTHbIIONpPOC 1P 14
HuckperHas
clydaitHas
BEJIMYMHA,
3aKOH ee
pacrpeencHus
Tema 10.5 [IpakTuueckas
3amaunmaremar | pabora Ne57.
AYECKOMCTATUCT | 3amauu
WK MaTeMaTUYECKOU
CTaTUCTHUKU
Pedepar
cobeceioBaHNe
Tema 10.6 IIpakTrdaeckas
CocraBiienue pabota Ne58.
TabIHI U CocraBnenue
JarpaMm Ha TaOJHII U TUarpaMm
NPaKTUKE Ha MPaKTHKE
IIpakTnueckas
pabota Ne59.
CocraBnenne
TaOJIHI U TMarpaMm
Ha MPaKTHKE
IIpakTruueckas
pabota Ne60.
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CocTaBiieHue

TaOJHI] ¥ TUATPaMM

Ha TIPAKTHKE

paHCTBE

Tema 10.7 IIpakTuueckas

KonrponbHas pabota Ne61.

pabora 1mo Kontponbaas

paznemny 10 paboTa 1o pasaeiny

«INeMEeHTHI 10 «3nemeHTHI

KOMOWHATOPUKH | KOMOMHATOPHKH,

, CTATUCTHKH U CTaTHCTUKA U

TEOpHUH TEOpHH

BEPOSATHOCTEN» | BEPOSITHOCTEI»

Paznen 11. IIpsaMble U MIOCKOCTH B IPOCT

Tema 11.1 YcrHBIHOTIPOC

OcHoBHBIE Pedepar

TIOHSATHS CobecenoBanue

CTEPEOMETPHH.

Pacnionoxenue

MPSIMBIX U

IJIOCKOCTEN

Tema 11.2 IIpakTuueckas

[MapannensHocT | paboTta Ne62.

b NIPSAMBIX, ITapamiensHOCTB

IpsIMOU U MPSIMBIX, IPSIMOU U

TUTOCKOCTH, TUIOCKOCTH,

IJIOCKOCTEN IJIOCKOCTEN

Tema 11.3 YcTHblonpoc

[epiernukynsip | CobecenoBanue

HOCTb TPSIMBIX,

IPSAMOM U

TUIOCKOCTH,

IJIOCKOCTEN

Tema 11.4 IIpakTrHueckas

Teopema o Tpex | pabora Ne63.

nepreHaukynsp | Teopema o Tpex

ax. MIEPIICHINKYIISPAX.

Pemenunesanay Pemenue 3anau

Tema 11.5 [IpakTuyeckas

[Tapannensuble, | pabdorta Ne64.

nepneHukysp | [Napamienshele,

HBIC U NepHeHTUKYIISIPHBIC

CKPELIMBAIOLINE | U CKPEIIUBAIOIIUECS

Csl IpsIMbIE npsMBbIe
IIpakTruueckas
pabota Ne65.
[TapannensHsle,
NepHeHTUKYISIPHBIC
U CKpEeIUBarOIIuecs
TIPsSIMBIE

Tema 11.6 IIpakTnueckas

Kontpobhas pabota Ne66.

pabora 1o Kontponbhas

pasneny 11 pabora 1o pazzueny

«IIpsimble u
TUIOCKOCTH B
MIPOCTPAHCTBEY

11 «IIpsimble n
IUIOCKOCTH B
MIPOCTPAHCTBEY

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
ITP 09
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| TectupoBaHue

Pazgen 12. MHOTOTpaHHUKH U TEJA BPAICHUS

Tema 12.1 YcrHBIHOTpPOC

Mpmuororpannuk. | Pedepar

Bepuunsl, CobecenoBanue

pebpa, rpaHu

MHOTOTPaHHUKA

Tema 12.2 YcrHeriionpoc

IIpusma, ee TectupoBanue

COCTaBJISIONINE.

Ceuenns

MIPU3MBL.

Buabimpusmsl

Tema 12.3 YcrHBIHOTIPOC

ITapannenenune

I, Ky0. Ceuenue

KyOa,

napaJuiesIeTuIe

Ja

Tema 12.4 YcTHblonpoc

IIupamupa, ee

CeYCHHE.

[IpaBunbHas u

yCeu€HHas1

nupaMuza

Tema 12.5 [IpakTuueckas

Bokosas u pabota Ne67.

MOJIHAA BoxkoBas u nonHas

MTOBEPXHOCTh MTOBEPXHOCTh

MIPU3MBI, MIPU3MBI, TTHPAMHUJIBI

MTUPaMUIBI

Tema 12.6 YceTHbIIONpPOC

CummMmeTpus B

KyOe,

napaJuiesIeTuIe

Iie, TIpU3Me,

UpaMuzie

Tema 12.7 [IpakTuyeckas

IIpumepsl pabota Ne68.

CUMMETpUH B IIpumepsl

npodeccuun CUMMETpHUH B
npodeccuun
[IpakTnueckas
paboTa Ne69.
IIpumepsl
CUMMETpUH B
npodeccuun

Tema 12.8 YcTHbionpoc

IIpaBunbHbIE TectupoBanue

MHOTOTPaHHUKH

Y UX CBOWCTBA

Tema 12.9 YcrHbionpoc

Hunuugp u ero | TectupoBanue

JIEMEHTBHI.

CeyeHUEeMINH I

pa

OK 01
OK 02
OK 03
OK 04
JIP 05
JIP 09
MP 02
MP 04
MP 06
MP 07
MP 08
MP 11
ITP 10
IP 11
IP 12
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Tema 12.10 YcrHbIonpoc

Konyc u ero TectupoBanue

AIIEMEHTHI.

CeueHueKOHyCca

Tema 12.11 YcrHblionpoc

Y ceueHHbIi

konyc. CeueHnue

YCEYEHHOTO

KOHyca

Tema 12.12 YcrHBIHOTPOC

ap u cdepa, TectupoBanue

WX CCUCHHUS

Tema 12.13 IIpakTrueckast

O0Bem Tena. paborta Ne70. O6beM

OtHoteHHE tena. OTHOLICHUE

00BEMOB 00BEMOB MOTI0OHBIX

MOTOOHBIX Tell Te

Tema 12.14 VYcerHbiiionpoc

O0bembl 1 Pedepar

IO IN

MOBEPXHOCTEMN

Tel

Tema 12.15 [IpakTuueckas

Kombunanmn pabora Ne71.

MHOTOrpanHuko | KomOunarmmn

B U TEJ MHOTOTPaHHUKOB U

BpaIICHUSI. TeJ BpaLICHUSI.

I'eomerpuuecku | I'eomerpuueckue

eKOMOMHAIIMMHA | KOMOWHAIIUU HA

MPAKTHKE MPAKTHKE
IIpakTuueckas
pabota Ne72.
KomOunammn
MHOTOTPaHHUKOB U
TEJ BpaIICHUSI.
I'eomeTpuueckue
KOMOMHAIIMU HA
MIPAKTHKE
[IpakTuueckas
pabora Ne73.
KomMOunammmn
MHOTOTPaHHUKOB U
TEJ BPaIICHUSI.
T'eomerpuueckue
KOMOWHAIIMU Ha
MTPAKTHKE

Tema 12.16 IIpakTruueckas

KonTponsHas pabota Ne74.

pabora o KonTponbHas

pazmeny 12 paboTa 1o pasieny

«MHuororpanauk | 12

U ¥ Tea «MHOTOTpaHHUKH U

BpAICHUSD) TeJa BpalieHUsDy

Paznen 13. KoopanHaTe! 1 BEKTOPHI

Tema 13.1 IIpakTrdaeckas OK 01

JlekapToBsI pabora No75. OK 02
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KOOPJMHATEHI B JexapToBsl
MIPOCTPAHCTBE. KOOpPJMHATEI B
IIpocreitmuesan | mpocTpaHCTRBE.
ayu B IIpocreimue 3anaun
KOOpAMHATaX B KOOpAMHATAX
Tema 13.2 IIpakTrueckast
Bekrtopsl B pabota Ne76.
MPOCTPAHCTBE. Bekropsl B
Yron Mmexnay MPOCTPaHCTBE. YT0JI
BEKTOPAMH. MEXy BEKTOPaMH.
CkangpHoenpou | CkansipHoe
3BEICHUEBEKTOD | MPOU3BEICHUE
OB BEKTOPOB
Pedepar
TectupoBanue
CobecenoBanne
Tema 13.3 IIpakTuueckas
[Tpaktuko- pabota Ne77.
opueHtupoBanH | [Ipaktuxo-
bl€ 33J]a4X Ha OpUEHTUPOBAHHBIE
KOOpJAWHATHON 3aJ1aud Ha
IJIOCKOCTH KOOPJMHATHOU
TJIOCKOCTH
Tema 13.4 IIpakTuueckas
KonrtponbHas pabota No78
pabora mo KontponbHas
pazzmeny 13 paboTa 1o pa3gemy
«Koopaunatsl u | 13 «Koopaunatel u
BEKTODPHI» BEKTOPBI»

OK 03
OK 04
JIP 05
JIP 09
MP 02
MP 04
MP 06
MP 07
MP 08
MP 11
IP 11
ITP 12
ITP 13
I1P 14
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2. OueHoYHbIE CPeACTBA TeKYLEero KOHTPOJIsl yCIIeBaeMOCTH U KPUTEPHH OLEHKH

@DoH/ TECTOBLIX 3aJaHUH
110 JUCHUIIIIMHEC «MaremaTHuka

IpaBuiabHbIH

HaIpaBo IepBasi IPOU3BOIHASI MEHSIET 3HAK C «+» Ha
«—» TO B JaHHOM TOYKE

w/n Coaeprxanue Bonpoca oTBET Komnerennus
1. Jnuna mapmpyta 36 kM. TypucTs! npomnu neukom 25% myTy, a B OK 01
OCTaBIIYIOCS YaCTh IyTH IUTBLIH Ha MI0Tax. CKOIBKO
KUJIOMETPOB TYPUCTHI IPOIUIBUIN Ha TI0Tax?
a) 11
6) 9
B) 27
r)21
2. B paBHOOEApEHHOM TPEYroJLHUKE YroJl TP OCHOBaHHUU paBeH 60 a K 1.2
rpagycaM. OTOT TPEYTOJbHUK:
a) MIPaBUIIbHBIH
0) MPSIMOYTOJIbHBIH
B) HE CYLIECTBYET
T) TTPOM3BOJIBHEII
3. Bcrasete nponymennoe cnoso: «IIpu nenennn creneneii ¢ BBIYUTAOTCS OK 01
OJIMHAKOBBIMU OCHOBAaHHSMH, OCHOBAHUE OCTACTCSI PEKHUM, a
MOKa3aTeNu ».
4, YcTaHOBUTE COOTBETCTBUE MEKAY (OPMYJION U Ha3BaHHEM I-r OK 01
byHKUIMH: 2-B
1. OOpaTHas TpUTOHOMETpUIECKas 3-a
2. CreneHHas 4-6
3. IlokazaTtenpHas
4. TpuronoMeTpuueckas
a)yy =a*
0)y = sinx
B)y = x°
T)y = arccos x
5. Berruncinte 3HaueHue BbIpakeHus logs é B OK 02
a) -5
0)5
B) 4
r) 4
6. Haiinure kopHu ypasaenus (X — 5)vV2x — 3 =0 B OK 02
a) 6 r
0) 8
B) 5
T) 1,5
7. ITocTtaBbTe B COOTBETCTBHE (DYHKIMM €€ IPOU3BOIHYIO: 1-B OK 03
2-a
a.y = 4x3 1.3cos(3x + 2) 3-6
6.y =6x—11 2. 12x2 4-r
B.y = sin(3x + 2) 3.6
ry=2x%—5x+3 4.10x* -5
8. Ecnu xy— kpuTHueckas ToUKa U IIpH Mepexojie uepe3 Hee€ ciaeBa MaKCUMYM OK 03




9. OnuimuTe anropuT™ COCTaBIEHUS YPaBHEHMSI KacaTelbHOM K 3 OK 03
rpaduky dyukipn y = f(x). B oTBeTe yKaxuTte BEpHYIO 4
MIOCJIEI0BATENBHOCTD JCHCTBUI. 1
1) Haiitu f'(x) uf’'(a). 2
2) IMoacrasuth Haiinenusie uncna a, f(a) u f'(a) B obiee
ypasHenne kacatensuoit y = f(a) + f'@ - (x — a).

3) O603HaunTh OYKBOI @ a0CIUCCY TOYKH KacaHUsl.
4) Haiitu f (a).

10. Bri6epute mepBooOpasnyro s pyHknuu f(x) = 4x — 1. 0 OK 01
a) F(x) = 16x*+C
0) F(x)=2x>-x+C
B) F(x)=2x>+C
r) F(x)=16x>—x+C

11. Onepanys HaXOXKJICHUsI IEPBOOOPa3HOM HA3BIBACTCS HWHTETPUPOBAHU OK 01

e

12. YcTaHOBUTE COOTBETCTBUE MEXKY HEONPEAEIEHHBIM HHTETPAIOM 1-6 OK 01
U €ro 3HaYEHUEeM: 2-r
a. [ x"dx1. —cosx + C 3-B
6. [ sinxdx 2. e*+ C 4-a

dx
B. f; 3. Injx|+C
Xl’l+1
r. [ eXdx 4. +C
n+1

13. Urto HE paccMaTpHUBaeTCs B paMKax KOMOUHATOPUKH? 0 OK 04
a) MepecTaHOBKU
0) uHTErpabl
B) pa3MelLIeHUS
T') COUCTaHUS

14. IIpsiMble, nMeromye oAHy OOIIYI0 TOUKY, HAa3bIBAIOTCS [IEPECEKAIOIINAM OK 01

ucst

15. Kaxoii cummeTpuu He cyiecTByeT? a K 1.2

a) TPOWCTBEHHOU
0) LIEHTpaIbHOU
B) OCEBOM

T) 3epKaJIbHON

Kpurepun onenuBanus:

«5» 90% - 100% mnpaBUIBHBIX OTBETOB;
«4» 70% - 89% mnpaBUIBHBIX OTBETOB;
«3» 50% - 69% mnpaBUIBHBIX OTBETOB;

«2» menee 50% mnpaBUIBHBIX OTBETOB.
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3. OueHo4YHbIE CPeCTBA AJIA POMEKYTOUYHOM aTTECTAIlUU U KPUTEPUH OLlEHKU

BOHPOCLI K 3K3aMEHy
110 JUCHUIIIIMHEC «MaremaTHuka

1) Paaumannas mepa yria.

2)  CuHyc, KOCHHYC, TAHI'€HC U KOTaHI€HC YIJIa.

3)  OcHOBHBIE TPUTOHOMETPUUYECKUE TOXKIAECTBA.

4)  ®opmyIbl IPUBEACHUS.

5) IIpocreiimye TPUrOHOMETPUUECKUE YPABHEHUS.

6)  Ompenenenue u cnocoObl 3aJaHNUs (HYHKIIUH.

7)  CsoiicTBa pyHKIMH.

8)  AnropuT™m ucciaeaoBaHUS (YHKIIUH.

9) Crenennas ¢pyHkIus, e€ cBoiicTBa U rpaduxk.

10) IlokasarenbHas GpyHKIHs, €€ CBOMCTBA U IpaduK.

11) Jlorapudmuueckas ¢pyHkius, e€ CBONCTBa U rpaduk.

12) ®yHkius y = sinX, ee CBOMCTBA U rpaduK.

13) ®yskuus y = cos X, ee CBOWCTBa U Irpaduk.

14) ®ysknum y =tg X 1y = ctgX, UX CBONCTBA U TpaUKH.

15) OO6partHbie TpUrOHOMETpHUUYECKUE (HYHKITUH.

16) KopeHb n-oii cTeNeHH, CBOMCTBA PaIUKaIIOB.

17) Peuenue uppalMoHaJIbHBIX YPAaBHECHHH.

18) CreneHb ¢ pallMOHAIBHBIM U JEMCTBUTEIbHBIM [TOKA3aTEISIMHU.
19) Pemenue nokasareabHbIX YpaBHEHUM U HEPABEHCTB.

20) Jlorapudwm. IlpaBuna nevictBuii ¢ morapudmamu.

21) Pemenue norapu@mMuueckux ypaBHEHUI U HEPABEHCTB.

22) TlocnenoBaTenbHOCTh. CIIOCOOBI 3aaHUSI M CBOMCTBA YHCIIOBBIX IMOCIEA0BATEIILHOCTEH.
23) beckoHeuHO yObIBaromasi reOMETpUUEcKast OCIe10BaTeIbHOCTD.
24) Ilpenen mocnenoBaTeNbHOCTH.

25) IlpousBonHas GyHKIUH.

26) IlpaBuna quddepeHurpoBaHus.

27) BbluncneHue Npou3BOAHOMN CII0KHON (YHKITUH.

28) ®uznueckuit (MEXaHUYECKHIA) CMBICI MPOU3BOIHOMN

29) T'eoMeTpuYecKHU CMBICI TPOU3BOIHOM.

30) VYpaBHeHue kacatenbHOH K rpaduKy QyHKIUH.

31) HenpepslBHOCTH (GYHKIIUU M METOJ] MHTEPBAJIOB.

32) Cas3b NPOU3BOIHON C BO3pacTaHUEM U YObIBaHHEM (DYHKIIHH.
33) Kpurtnueckue ToukH QyHKIIMHU, MAKCUMYMBI 1 MUHUMYMBI.

34) Haxoxnenue HauOOIBIIETO U HAUMEHBIIETO 3HAYCHUS (PYHKIUH.
35) IlepBooOpa3Hast QyHKITUH.

36) IlpaBuiia HaXOXAECHUS MEPBOOOPA3HBIX.

37) MWurerpan. Teopema HeroTona-JIeiiOHuma.

38) Ilnomanb KpUBOJIMHENHON TpameLMH.

39) OcHoBHbBIE TOHATHS KOMOMHATOPHUKU: TIEPECTAHOBKH, COUETAHUS U Pa3MEILCHUSI.
40) CoOsiTHE, BEPOATHOCTH COOBITHSL.

41) OmnpeneneHue BepOSTHOCTHU: KJIACCHUECKOE, CTATUCTUYECKOE U T€OMETPHUUECKOE.
42) OcCHOBHBIE CTaTHCTHYECKHE TOKA3aTeNn: CpeaHee apupMeTHuecKoe, pa3Max, MeIuaHa u
MoJa.



43) OcCHOBHBIC TIOHATHS CTEPEOMETPHH.

44) BsauMHOE pacroI0KEeHUE MPSMBIX U IITIOCKOCTEN B IPOCTPAHCTBE.
45) VYrubel MexIy NPAMBIMUA. YTOJI MEXAY NPSIMOH U IJIOCKOCTBIO.
46) IlapannenbHble NPSMBIE B IPOCTPAHCTBE.

47) IlapannenbHOCTh NPSAMOM U IJIOCKOCTH.

48) IlpusHak napamienbHOCTH MI0CKOCTe. CBONCTBA MapauieIbHbIX MIJIOCKOCTEH.
49) IlepneHauKYISpHBIE IPSMBIE B IPOCTPAHCTBE.

50) IlepneHaUKyISIPHOCTH NPSIMOM U IJIOCKOCTH.

51) IIpusHak neprneHIuKyJISpHOCTH IIIOCKOCTEH.

52) JIByrpaHHbIi yroi.

53) Teopema o Tpex mepreHIuKyIspax.

54) Tlonste MHOrOTpaHHMKa. BUABI M 3JIeMEHTHI MHOTOTPAaHHUKOB.
55) BsaumHoe pacroyiokeHHe IIOCKOCTH U MHOTOIpaHHHKA.

56) TIlonsTHe Ten BpalleHUsI U UX BUJIBL.

57) Tlpusma u ee 3JeMEeHTHI.

58) Ilapamnenenurnen U €ro CBOKWCTBA.

59) TIlupamuma u ee FIEMEHTHI.

60) IlwmHAp U €To AJIEMEHTHI.

61) Konyc u ero sneMeHTHI.

62) Ilap u cdepa. YpaBuenue cepsbl.

63) IIpsmoyronbHas cuctema koopauHat. KoopanHaTel BEKTOpa.
64) JlelicTBHS HaJ BEKTOPAMH.

65) CkansapHoe Ipou3BEACHHUE IBYX BEKTOPOB.

66) CuMMeTpus: IEHTpajIbHas, OCeBas M 3epKaJbHAS.

Kpurepun onenuBanus

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

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

2) yMEIOT BBIJENATH INIABHOE B YCBOGHHOM MaTepuale, JieyiaTb 0000IEHUS U BHIBOJIBI;

3) OCMBICIIEHHO NPUMEHSIOT MOJIy4YeHHbIE 3HAHUS MPH MPHUBEIEHUH IPUMEPOB, UCIOIb30BAHUN
HarJsHBIX MaTEPHAIIOB U IJIAKaTOB;

4) He oNyCKaroT OIMOOK MPU BOCIIPOU3BEICHUN 3HAHU;

5) 6e3 3aTpyaHEHMH JAlOT OTBETHl Ha BHJIOM3MEHEHHBIE BOIPOCHI, HA KOTOpPbIE HET MPSMBIX
OTBETOB B yueOHOI1 TuTeparype.

Ounenka «4» (X0po110) - BBICTABISAETCS 00yUYarOUINMCsl, KOTOpbIE:

1) ycBOMIM OCHOBHOM 00BbeMa MaTepHalia B COOTBETCTBHH C ITPOrpaMMOil 00yUeHHUS;

2) yMEIOT OTBEYATh Ha MIOCTABJICHHBIE BOIPOCHI;

3) npuUMEHSIOT MOJy4YeHHbIE 3HAHUS MPU MPUBEICHUHM MPUMEPOB, WCIOJIBb30BAHUN HArJISAHBIX
MaTepUajoB U IJIAKaTOB;

4) nomyckaroT He3HauyUTeNIbHbIE OIIMOKM TNpPU BOCIPOU3BEICHUM 3HAHUN, KOTOpPBIE JIETKO
YCTPAHSIOT C IOMOILBIO TOTIOJHUTEIBHBIX BOIIPOCOB;

5) UCHBITBIBAIOT HEKOTOPBIE 3aTPYJHEHUS TOJIBKO IPU OTBETAX HA BHUJOW3MEHEHHBIE BOIPOCHI,
Ha KOTOpbIE HET MPSMBIX OTBETOB B Y4eOHOMH JIUTEpaType.

Ouenka «3» (y10BJ1eTBOPUTEIbHO) - BHICTABIISIETCS O0YUYaIOLIUMCS, KOTOPBIE:
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1) ycBomsnM OCHOBHOW OOBEM MaTepualla B COOTBETCTBHHM C TMPOTpaMMOM OOyYEHHs, HO
UCTBITBIBAIOT 3aTPyJHEHUS TMPU €ro CaMOCTOSTEILHOM BOCIPOW3BEACHUH U TPEOYIOT
HABOJSIIUX U YTOUHSIOIIUX BOIPOCOB;

2) OTBEYaIOT B OCHOBHOM Ha BOMPOCHI BOCIIPOU3BOISAIIETO XapaKTepa;

3) TpPUMEHSIOT TIONYyYEHHBIC 3HAHUSA TIOCPEACTBEHHO TMPU MPUBEACHUH IPUMEPOB,
MCIIOJIb30BAaHUU HArJISAHBIX MaTEPUAJIOB U IJIAKATOB;

4) nomyckaroT OIKUOKH ITPU BOCIPOU3BEICHNN 3HAHUHN, KOTOPbIE YCTPAHSIOT TOJIBKO C TOMOIIBIO
JIOTIOTHUTEIHHBIX BOIIPOCOB;

5) UCHBITHIBAIOT OINpEAETICHHbIC 3aTPYIHEHHUS MPU OTBETaX Ha BUJOU3MEHEHHbBIE BOIPOCHI, Ha
KOTOPBIC HET MPSMBIX OTBETOB B YU€OHOU JIHTEpATypE.

Ouenka «2» (Hey/10BJIETBOPUTEIBHO) - BRICTABIISICTCS 00YyJalOIUMCs, KOTOPbIE:

1) UMErOT OTHEeIbHBIC MPEACTABICHUS 10 OCHOBHOMY 00BEMYy MaTepuaia B COOTBETCTBHH C
pPOrpaMMOi OOy4YCHHS, a CaMOCTOSITEIIbHOE BOCIIPOW3BEICHHUE 3HAHHWKA TPeOyeT HaBOISIINX
BOIIPOCOB;

2) UCIBITHIBAIOT 3aTPYAHECHHUS IaXKe MPU OTBETAX Ha BOMPOCHI BOCIPOU3BOISAIIETO XapaKTepa;

3) HEe MOTYT NPUMEHATH MOJyYEHHBIC 3HAHUS TPH MPUBEACHUH MPUMEPOB, HCIOIb30BAHUU
HaTJISIHBIX MaTepPHAIOB U IJIAKaTOB;

4) He UMEIOT HAaBBIKOB HCITOJIb30BAHUS MPO(PECCHOHATBHOM JIEKCHUKH.

TeMI)II/IH)II/IBI/IJIyaJIle)IXl'[pOeKTOB
o JUCHUIIINHE «MaTeMaThKay

JKu3Hb n HayuHble OTKpbITHA PpaHcya Buera
[TpousBoaHas U €€ MPUKIaJHOE 3HAUEHUE
YpaBHEHMsI, HEPABEHCTBA M CIIOCOOBI UX PEIICHUS
[Tudarop u ero HayyHbIE OTKPBITUS

MaremaTuka: UICTOpPHS BOSHUKHOBEHMSI U Pa3BUTHUS
3agauu Ha ApoOU M UCTOPHSI UX BOZHUKHOBEHHUS

Matematuka u € posib B apXUTEKType

X NN R WD =

I'paduxu QyHKIMI 1 UX TpUMEHEHUE

9. Tlporpeccun u UX NPaKTUYECKOE IPUMEHEHHE

10. B mupe BeposTHOCTE}

11. l'eomeTpuyeckue Tena B MPOCTPAHCTBE M BOKPYT HAC

12. Yucna u ux ucropus

13. 3omoToe ceuenne B MaTeMaTHKE U €0 MPUKIAAHOE 3HAUECHHE
14. TIpouenTsl, uX 3Ha4YEHNE ¥ IPUMEHEHHIE

15. TleprooGpasnas, uHTErpan U €ro IPUMEHEHUE

16. TexcroBble 3a1auu ¥ MX pEIIEHHE

17. MeToapl MaTeMaTHYECKON CTATHCTUKH

18. TTupaMubl: reOMETPHYECKOE TENO U APXUTEKTYPHOE BETUKOJIETHE

19. JlorapudMmsl: CymHOCTb U UX CBONCTBA
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20. B Mupe KBaapaTHBIX ypaBHEHHU

21. TpeyronbHuKH, X CYIHOCTh U 3HAYEHHE

22. I'eomeTpus: U3 I1yOMHBI BEKOB [0 HALIMX JHEN

23. TlokasarebHbIE YPABHEHUS U HEPABEHCTBA: CYIIHOCTD ¥ CIIOCOOBI PELIEHHUS
24. TpuroHoMeTpHsi U MUP BOKDPYT HAC

25. CuMMeTpHs - OCHOBOIIOJIATAIOIIMI IPUHIIUII YCTPOKCTBA MUpa
26. Maremaruku JlpeBHeii I'peluu U UX OTKPBITHUS

27. MHOTOYTOJILHUKH UX CBOMCTBA

28. BeKTophl Ha IJIOCKOCTH ¥ B IPOCTPAHCTBE

29. VppaunoHanbHble ypaBHEHHS U CIIOCOOBI MX PELICHUS

30. Tena BpaineHus, MX BUIbI U CBOMCTBA

31. B mupe xoMOuHATOPHKH

32. ®dyukiuu: cnocobbl 3a/1aHKs U CBOMCTBA

33. CucreMbl KOOPIMHAT U UX IPUMEHEHHE

34. KopHu, crenenu u 1orapupmul

35. TpuroHoMeTprYECKUE YPABHEHHS M HEPABEHCTBA U MX PEIICHHUE

36. 3HakoMOe U HE3HAKOMOE YHUCJIO TTH

Kpurepuu onenuBanus:

Ouyenxa « Omauunoy:

— paboTa HOCHT TPAKTUYECKHHA XapakTep, COIEPKUT TPaMOTHO H3JIOKECHHYIO
TEOpPETUYECKYI0 0a3zy, XapakTepu3yeTcsi JIOTUYHBIM, IIOCIIEJAOBATEIFHBIM  HM3JI0KEHHEM
MarepHaja ¢ COOTBETCTBYIOIIUMHE BBHIBOJJAMH U OOOCHOBAHHBIMU TPETIOKCHHUSIMU;

— mpu 3ammTe padboThl OOYYarOUIUICS IMOKAa3bIBAET JOCTATOYHO TIYOOKHE 3HAHMS
BOTIPOCOB TEMBI, CBOOOJHO OINEpPHPYET NAaHHBIMH HCCIEIOBAaHHSIMHU, BHOCHT OOOCHOBaHHBIC
NPEUIOKEHHS, BO BpPEMs BBICTYIUICHHS HCIOJB3YeT HATJATHBIC TOCOOUS (TaOJHIIBI, CXEMBI,
rpaduKy, 3JIEKTPOHHbIE MPE3EHTAllMK U T.JA.) WM Pa3laTOYHbIN MaTepHal, JIeTKO OTBeYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI.

Oyenxa «Xopowioy:

— HOCHUT NPAaKTUYECKHH XapaKTep, COACPKHUT IPAMOTHO U3JI0KECHHYIO TEOPETHUECKYIO
0a3y, xapakTepusyeTcs IMOCJIEOBaTEIbHBIM H3JI0)KEHHEM MaTepHuajia ¢ COOTBETCTBYIOIIMMU
BBIBOJIAMH, OJJHAKO C HE BIOJHE 000CHOBAaHHBIMH MPEUIOKEHUSIMH;

— mpu 3amuTe OOyJYarOmIMWCS TIOKa3bIBa€T 3HAHHUS BOIPOCOB TEMBI, OIEPHPYET
JAHHBIMM MCCIIEJIOBAHUS, BHOCUT TPEAJIOKEHHUS, BO BpPEMs BBICTYIUICHUS HCIIOJIB3YeT
HarJsiiHble 1MOCOOMs (TaONUIBI, CXeMbl, TpaQUKH, AJIEKTPOHHBIE MPE3eHTAlMM M T.JI.) WIK
pa3aTouHbli MaTepuai, 6e3 0COOBIX 3aTPYAHEHUI OTBEYAET HA MOCTABICHHBIE BOIIPOCHI.

Oyenka « Y0o61emeopumenvHoy»:

— HOCUT NIPAaKTUYECKUH XapakTep, COACPKUT TEOpeTHdecKylo Oa3y, Oasupyercs Ha
OPaKTUYECKOM MaTepuaie, HO OTIMYAeTCs MOBEPXHOCTHBIM aHAIU30M U HEIO0CTaTOYHO
KPUTUYECKHMM pa30opoM, B HeH NPOCMATPUBAETCS HEMOCIEIOBATENbHOCTh HU3JI0KECHUS
MmartepHaa, mpeacTaBIeHbl HEOOOCHOBAHHBIE MPEITI0KEHHUS;

—  HMMEIOTCS 3aMEeUaHUsl 10 COICPKaHUIO pabOTHl  0(OPMIICHHIO;
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— TIpU 3alIUTe O0yYaroUINiiCs TMPOsSBISET HEYBEPEHHOCTh, TOKA3bIBACT ClIa00e 3HAHHE
BOIIPOCOB TE€MBI, HE JIa€T MOJHOT0, apTYMEHTUPOBAHHOI'O OTBETA Ha 3aJJaHHbIE BOIPOCHI.

Oyenka «Heyoosnemeopumenvroy:

—  UHAUBUIYaJbHBIN IPOEKT HE 3aBEPIIICH;

- K 3aIuTe o0yJaronuncs HE JOITYCKaeTCsl.
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