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1. ITacnopT ¢oHA OLIEHOUYHBIX CPEICTB

1.1. O6;1acTh NpUMeHeHust

@DoH/T OLIEHOYHBIX CPEACTB MpeIHA3HAUCH JIJISl OLICHUBAHUS 3HAHUM, YMEHUM, YPOBHS
c(hOpMUPOBAHHOCTH KOMITETEHIIMA CTYJIEHTOB, oOywaromuxcs mo crneruanbHoctn 08.02.01
CTpouTenbCTBO M OSKCIUTyaTalusi 3[aHUd U coopykeHuil mo yueOHoi aucuurummne OJ1.07
Maremaruka.

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

[IpomexyTouHas arrecranusi 1Mo y4eOHOM IUCHUIUIMHE MpeaycMoTpeHa B ¢opme
9K3aMEHAC BBICTABICHMEM OTMETKHU [0 CUCTEME «OTJIMYHO, XOPOIIO, YJIOBJIETBOPUTEIBHO,
HEYJIOBJIIETBOPUTEIHHOY.

1.2.[lnanupyemble pe3yJbTAThbl 0CBOEHUS JUCHMILIUHBI

Ocoboe 3HaueHHWe AMCUMIUIMHA WMEEeT NpH (OPMHUPOBAHWU M PA3BUTUU OOIIUX WU
npodeccuoHanbHBIX KoMIeTeHInl B cooTBeTcTBUU ¢ PI'OC:

OK 01. BriOupare crmocoObl pemieHds 3anad MnpodecCHOHANBHON AeATeNIbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Ucnosnb30BaTh COBPEMEHHBIE CPEACTBA MOWCKA, aHAIM3a M MHTEPIpPETALUuU
uH(popMaluu, U UHGOPMALIMOHHBIE TEXHOJOTUU JUIS BBIMOIHEHUS 3a7ad MPoQecCHOHAIbHON
JESITEIbHOCTH.

OK 03. IlmanupoBaTh W peanu30BBIBATH COOCTBEHHOE MpodeccuoHalbHOE U
JUYHOCTHOE pPa3BUTHE, MPEIIPUHUMATEIBCKYIO NESITEIBHOCTh B IpodeccHoHambHOU cdepe,
WCIIOJIb30BaTh 3HAHMS IO MPaBOBOW M ()MHAHCOBOW TPAMOTHOCTH B PA3UYHBIX KU3HEHHBIX
CUTYalUsX.

OK 04. D¢ dexTnBHO B3aNMOICHCTBOBATh U Pa0OTAaTh B KOJUIEKTHBE U KOMaHJE.

[Tpodeccnonanbubie koMmneTeHuuB coorBeTcTBUU ¢ PI'OC CIIO:
[1K 1.2. BeInmonHTh cTaHAapTHBIE (TUIOBBIE) pacueThl CTPOUTENBHBIX KOHCTPYKLIUN

B pamkax mporpammel  00mieoOpa3oBaTeNbHON  JUCIUIUIMHBI  OCBAaMBAIOTCSA
JUYHOCTHBIE, METaIllpeIMETHbIE U MPEeIMETHBbIC Pe3yNbTaThl B COOTBETCTBUU C TPEOOBaHUAMU
®I'OC cpennero odmiero 0opa3oBaHusl.

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

JIn4HOCTHBIE BKIIFOYAOT:

JIP 05. ChpopMHpPOBaHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUU
C 00IIeyenoBeYeCKUMH 1LIEHHOCTSIMU M HJeallaMd TpakJaHCKOTro O0IecTBa; T'OTOBHOCTh M
CHOCOOHOCTh K CAMOCTOSITETIbHOM, TBOPYECKOH M OTBETCTBEHHOM JEATETLHOCTH.

JIP 07. HaBblkM COTpYIHHYECTBA CO CBEPCTHUKAMM, NETbMHM MJIAJUIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HMCCIIe0BaTENbCKOM,
MIPOEKTHOHN M JPYTrUX BUAAX NESTEITHHOCTH.

JIP  08. HpaBcTBeHHOE CO3HaHME U IIOBEJEHME HAa OCHOBE YCBOEHUS
0011eYeI0BEYECKUX [ICHHOCTEH.

JIP 09. I'oToBHOCTB U cIIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCIIE CaMO0Opa30BaHUIO,
Ha MPOTSHDKEHUU BCEH >KU3HM; CO3HATENbHOE OTHOIIEHHWE K HENMpPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMPpo(decCHOHAIBHOM 1 00IECTBEHHOM NesITeTbHOCTH.

JIP 13. Oco3nanHbii BbIOOp Oymyriedl mpodeccud M BO3MOXKHOCTEH peann3aiun
COOCTBEHHBIX JKM3HEHHBIX IUJJAHOB; OTHOLICHHE K NPOPECCHOHATIBHOM JEATEIILHOCTH Kak
BO3MOXHOCTH  Y4acTHsl B  PEIIEHUM  JIMYHBIX, OOLIECTBEHHBIX, TI'OCYJapCTBEHHBIX,
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0O0IIeHAIIMOHAIBHBIX POOJIEM.

JIP 14. CdopMupOBaHHOCTh SKOJOTUYECKOTO MBINUICHUS, MOHUMAHUS BIUSHUS
COLIMAJIbHO-3KOHOMMUYECKUX IPOLECCOB HA COCTOSHUE INPUPOJHOW U COLMAIBHOM CpEbl;
MPUOOPETEHHUE OIBITA HKOJIOTO-HAPABICHHON AESITETbHOCTH.

MeranpeameTHsle:

MP 01. CamoctosTensHo (opMyTupoBaTh M aKTyaJU3UpOBaTh IMpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE.

MP 02. YcraHaBiauBaTh CYLIECTBEHHBIN INPU3HAK WM OCHOBAHMS JUIsl CPAaBHEHMS,
Kiaccuukanuu u 0600IICHUSI.

MP 03. OnpenensaTe LeNU AEATEIbHOCTH, 337aBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTHKEHHUS.

MP 04. BbISIBISTh 3aKOHOMEPHOCTH U IPOTUBOPEYUS B PACCMAaTPUBAEMBbIX SIBIICHUSX.

MP 06. Bnaners HaBbIKaMH y4eOHO-HCCIICIOBATEIBLCKONW M MTPOCKTHOM JEATEIHHOCTH,
HaBbIKAMU pa3pelieHust pooeM.

MP 07. CnocoGHOCTh U TOTOBHOCTb K CAMOCTOSITEIIbHOMY IOMCKY METO/I0B pEIleHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

MP 08. OsinageHue BHIaMU AEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAllUY, IPE0OPA30BAHUIO U IPHUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, B TOM
YuCIIe IPU CO3/1aHUM YUEOHBIX U COLIMATIBHBIX IIPOCKTOB.

MP 09. ®opmupoBaHME€ HAy4HOIO THUIIA MBIIUICHUS, BIIAJEHUE HAyYHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMH TOHATUAMHU U METOIAMHU.

MP 11. BbgBASTH NPUYMHHO-CIEACTBEHHBIE CBA3M W aKTyalIU3UpPOBaTh 3ajaavy,
BBIIBUTaTh TUIIOTE3y €€ PEIICHUs, HaXOOUTb AapryMEHThl [UIsl JI0Ka3aTelbCTBAa CBOMX
YTBEPXKACHUM, 3a/1aBaTh HapaMeTpPbl U KPUTEPUH PEIICHUS.

[IpenmeTHsIe:

ITP Ol1. Bnagers MeTomaMM JOKa3aTeNbCTB, aAJTOPUTMAMM PEIICHUs 3a/ay; YMEHHE
(bopMyIUpOBaTh OMPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH JOKa3aTelIbHbIE
paccyXJIeHHUs B XOJI€ PELICHUsI 3a/1ay.

ITP 02. YmeTh onepupoBaTh MOHSATUSMU: CTENEHb YMCIA, JorapudM 4YuCiia; YMEHHE
BBIMOJIHATh BBIYMCICHME 3HAYeHUH W NpeoOpa3oBaHUS BBIPAKEHHM €O CTENEHSAMM U
norapudmamu, npeodpazoBaHus APOOHO-PALMOHATBHBIX BBIPAaXKEHUI.

I[TP 03. VYmMerp onepupoBaTb NOHATHAMU: PALUOHAIBHBIE, HWpPpALMOHAJIbHBIE,
NOKa3aTelbHblE, CTENEHHbIC, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI.

[P 04. VYmerr onepupoBaTb NOHATUSIMM: (YHKIUS, HENpepbiBHas (yHKUINSA,
IPOM3BOJIHAs, TEpBOOOpa3Hasi, OIpPEJeICHHBIH WHTErpaj; yMEHHE HaXOJUTh IPOU3BOJHBIE
3JIeMEHTapHbIX (QYHKIMM, HCIONB3Yys CIPaBOYHBIE MaTepHalibl, MCCIEA0BAaTh B IMPOCTEUIINX
cilydasx B (PYHKIMM Ha MOHOTOHHOCTb, HAXOJUTh HauOOJbIINE W HAaWMEHbBIINE 3HAYCHUS
¢byuknuii; CtpouTh rpadukyd MHOTOUYJIEHOB C MCIIOJIB30BAHMEM alapara MaTeMaTH4ecKoro
aHaJINM3a; MPUMEHATh IPOM3BOJHYIO INPH PEUIEHMM 3a/Jad Ha JBWKEHHUE, pelarbh NpPaKTUKO-
OpUEHTUPOBAaHHBIE 3a/ladyll Ha HaWOOJbIINE M HaUMEHbLINE 3HAUYECHUS, HAa HAXOXKJEHUE IYTH,
CKOPOCTH M YCKOPEHHUSI.

[TP 05. YMenue onepupoBaTh MOHATUSIMH: pallMOHaNbHAs (QYHKIUS, IMOKa3aTeabHas
¢GyHKLUs, cTeNeHHas (QyHKUuUs, Jorapupmuyueckas (QpyHKIUSA, TPUTOHOMETpUYeckre (yHKINH,
oOpaTHble (QYHKUIUHU; YMEHUE CTPOUTHh I'paMKH M3Y4YEHHBIX (YHKIIMH, UCIIOJIb30BAaTh rpapuKu
IPY U3YYEHUH MIPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33124 U3 IPYTUX YUEOHBIX ITPEIMETOB
U 3aJ1a4 U3 peasibHOM JKU3HU; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIMUYNHAMHU.

[IP 06. YMeHue pemaTp TEKCTOBBIE 3aJauyM Pa3JIWYHBIX THUIIOB (B TOM YHCJIE Ha
IPOLIEHTHI, 10JIM U 4aCTH, HA JBUKEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3a7a4u
U3 00JIaCTH YNpPABICHHUS JIMYHBIMH U CEMEHHbIMH (DUHAHCAMH); COCTABIISATH BBIPAKCHUS,
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YpaBHEHUsI, HEPABEHCTBA M MX CHUCTEMBI [0 YCJIOBHUIO 3aJa4M, HCCIIEI0BATH IIOJy4YCHHBIC
pELICHMS U OLIEHUBATh IPAaBJONOI00HOCT PE3YJIbTAaTOB.

[TP 07. YMmeHue omepupoBaTh MOHATUSAMH: CpenHee aphuPMeTHdYecKoe, MeIHaHa,
HauOoJiplllee M HaWMEHbIlee 3HAYEHUs, pa3Max, AUCHEPCUs, CTAHJAPTHOE OTKJIOHEHHE
YHUCIOBOr0 HabOpa; yMEHHE W3BIIEKAaTh, HHTEPIPETUPOBATH WH(POPMAIIHMIO, TPEACTABICHHYIO B
TabIMIAaxX, Ha Juarpammax, Ipaukax, OTPa)Karollyl0 CBONCTBA pEaJbHBIX IPOLIECCOB U
SBIICHUW; TPEACTaBIATh HHPOPMALMIO C MOMOIIBIO TaOJIMIl W JUarpaMM; HCCIeI0BaTh
CTaTUCTHUYECKUE JJAHHbIE, B TOM YHCJIE C IPUMEHEHUEM Ipa)uueCKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB.

ITP 08. YMmenue onepupoBaTh MOHATHAMU: CIy4alHBIN OMBIT U CIy4allHOE COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C HCIOJIB30BaHHEM
rpagu4ecKux METO/0B; IPUMEHATh (QOPMYJbl CIOXKEHHS M YMHOXCEHUS BEpOSTHOCTEH,
KOMOMHATOpHBIE (aKThl U (OPMYIIBI IPU PEIICHUH 331a4; OLEHWBATh BEPOSTHOCTH PEabHbIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHbIMHM BEIMYMHAMM; YMEHHE IPUBOJUTH IPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIINX YUCET B MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX.

TP 09. VYmenue onepupoBaTb MOHATUAMHU: TOYKA, INpsMas, IIJIOCKOCTb, B
IIPOCTPAHCTBO, JBYTPAaHHBIA  yroJI, CKPEIIMBAKOLIMECS IpsMbIE, MApPaLICIbHOCTh U
NEPIEHIUKYJIAPHOCTD MPSMBIX M IUIOCKOCTEM, Yroj MEXAY HMPSMBIMU, YIOJd MEXIY IPSIMOU U
IJIOCKOCTBIO, YIOJI MEXKJY IUIOCKOCTSMH, PAaCCTOSHHE OT TOYKM A0 IIOCKOCTH, PacCTOSHUE
MEXy NPSIMBIMH, PACCTOSHUE MEXY INIOCKOCTSAMM; YMEHHUE UCII0Ib30BaTh IIPU PELICHUH 3a1a4
u3ydeHHble (aKThl W TEOPEMBbl IUIAHUMETPUHM; yMEHHE OLEHHBATh pa3Mepbl O0O0BEKTOB
OKpPYXKaroIlero Mupa.

ITP 10. YMmeHnue onepupoBarh MOHATHUSAMHU: MHOIOIPAaHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, napaienenurnes, Npu3Ma, nupamuia, Gpurypa 1 HoBEpXHOCTh BPALEHUs, IWINHAP, KOHYC,
map, cdepa, cedeHus GUTyphl BpameHHs, TUIOCKOCTh, Kacatouiascs cepbl, IINHAPA, KOHYCa,
IUIOINAb TOBEPXHOCTH MHMPaMMJIbl, MPU3MbI, KOHYCa, LWIMHJpA, I1apa; YMEHHE H300pakaTh
MHOTOIPAHHUKHA W IOBEPXHOCTH BpALICHUS, UX CEUEHUs OT PYKH, C IOMOIIBIO YEepPTEHKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; YMEHHUE PACIIO3HABAaTh CUMMETPHUIO B IIPOCTPAHCTBE;
YMEHHUE PACO3HABATh NIPABUIIbHBIE MHOTOTPAHHUKH.

ITP 11. YMeHnue omnepupoBaTh MOHATHUSMHU: JIBUKEHHUE B MPOCTPAHCTBE, MOJOOHBIE
¢Gurypsl B IMPOCTPAHCTBE; HCIIOJIb30BATh OTHOILIEHUE IUIOMIAZe MOBEepXHOCTEH M OOBEMOB
NoJ00HBIX (PUTYp NPU PELICHNH 3a/1a4.

[P 12. YMmeHue BBIYUCIATH T€OMETPUUYECKHE BEIUYHMHBI (JIMHA, YTOJI, ILJIOIIA[b,
00BbeM, TIIONIA/1b TOBEPXHOCTH ), UCHIOb3Ys N3yUEHHbIE (POPMYIIBI U METO/IBI.

[TP 13. YmMmeHue omnepupoBaTh MNOHATUSIMM: IMPSMOYTOJIbHAsI CHCTEMa KOOPAMHAT,
KOOPJMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAIAPHOE IPOU3BEACHHUE, YrOJl MEXKIY
BEKTOpPAaMH, CyMMa BEKTOpPOB, INPOM3BEACHHE BEKTOPA HA YHUCIO; HAXOAWTH C IOMOIIBIO
U3y4EHHBIX (HOPMYJT KOOPIUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKAY IByMs TOUKaMHU.

[P 14. Ymenne BbIOWpATh MOIXOMSIIMNA W3YUYCHHBIA METOJ IJISl PEIICHHS 3a/Jadu,
pacrio3HaBaTh MareMaTuyeckue (akTbl W MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOILIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPhl MaTeMaTHUYECKUX
OTKphITHI Poccuiickoil 1 MUPOBOM MaTEMaTUYECKON HAYKHU.

1.3. ®opmMbI KOHTPOJISI M OLCHMBAHUS

[IpeameToM OIEHKH CIYKUT CHOPMUPOBAHHOCTh OOMHUX U MPOdhecCHOHATBHBIX
KOMIIETECHIIUH.
Tabnuia 1 KoHTposs 1 o1ieHKa OCBOCHHS yUeOHOM NUCIMIUIMHBI IO TeMaM (pa3/iernam)

OnemMeHT DOPMBIKOHTPOJIS U OLIEHUBAHUS

yueOHOM TekynMiKOHTPOIb IIpomexxyTouHasaTTecTalus

JAUCHUTIITHBI MeTo/16I OLIEHKH [IpoBepsiembie Metoasionienk | IIpoBepsemsie
(3anonnsemcs 6 IIK, OK, V, 3 5 IIK, OK, V, 3
COOMEEemcmeult ¢ (ons (Onn




paszoenom 4 paboueii | 0bweobpazosamenvt o0bweobpazosam
npoOcSPaAMMbl) bIX e/IbHbIX
oucyunaun OK, JI, M, oucyunaun OK,
1) JIL M, 1T)
Pasznen 1. IloBTopeHne Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI Koumponvuas OK 01
Tema 1.1 [IpakTuyeckas OK 01, 02, 03, 04 paboma, OK 02
Ilenn u 3agaun pabota Nel. Ienn u Oxzamen OK 03
MaTeMaTHUKH 3aJ]a4M MaTeMaTHKU JIP 05, 07, 08, 09 OK 04
IpH OCBOEHUH IpH OCBOEHUH MP 01, 02, 03, 07, 09, 1IK 1.2
CIICHUATIBbHOCTH | CIIELMAIBHOCTH 11 JIP 05
Tema 1.2 IIpakTrueckast IIP 01, 02, 06, 09, 12, JIP 07
Yucna u pa6ota Ne2. Yucna u 14 JIP 08
BBIYKCIICHHS. BBLIYKCIICHHS. JIP 09
Bripaxenus u Bripaxenus u JIP 13
npeoOpa3zoBanus | npeoOpa3oBaHus. JIP 14
. IIpouenTHbIE MP 01
[IpOLEHTHBIEBBI | BBIYUCIICHHSI. MP 02
YUCIIEHUS] MP 03
Tema 1.3 [IpaxTHueckas MP 04
YpaBHeHus 1 pabota Ne3. MP 06
HEPaBEHCTBA. YpaBHEHUA U MP 07
Cucremsl HEPaBEHCTBA. MP 08
YPABHEHUH U Cucremsl MP 09
HEPaBEHCTB YpaBHEHUH U MP 11
HEPaBEHCTB. IIP 01
Tema 1.4 IIpakTrueckas 1P 02
OyHKIUH: pabota Ne4. 1P 03
JIMHEHas, DOyHKIUU: IIP 04
oOpatHas TMHEHHast, oOpaTHast 1P 05
MPOIOPIIUOHANB | MPOTOPIIMOHAIIEHOC 1P 06
HOCTb, Th, KBaJIpaTHYHAS 1IP 07
KBaJ[paTHyIHast GbyHKIHS 1IP 08
DyHKIHS 1P 09
Tema 1.5 TIpaKkTHuecKas OK 01, 02, 03, 04 1p 10
I'eomerpusiHamn | pabota Ne5. K 1.2 ar 11
OCKOCTH I'eometpus Ha 1p 12
ITOCKOCTH JIP 05, 07, 08, 09 1P I3
MP 01, 02, 03, 07, 09, Ip 14
11
[P 01, 02, 06, 09, 12,
14
Tema 1.6 IIpakTuueckas OK 01, 02, 03, 04
BxonnasikouTpo | pabora Ne6. JIP 05, 07, 08, 09
npHaspadboTa Bxoanas MP 01, 02, 03, 07, 09,
KOHTPOJIbHAS 11
pabota IIP 01, 02, 06, 09, 12,
14
Paznen 2. OcHOBBI TpUrOHOMETpHH. TpUTOHOMETpHYECKHE
GyHKIIH
Tema 2.1 YcrHbIonpoc OK 01, 02, 03, 04
Tpuronomerpua | CobecemoBanue JIP 05, 07, 08, 09
eckue QyHKITIH MP 01, 02, 03, 06, 07,
IIPOU3BOJIBHOTO 08, 09
yIJIa, yucaa. IIP 01, 02, 03, 05, 14

Pagnannas n
rpaaycHas Mepa




yria

Tema 2.2 IIpakTrdaeckas

OcHOBHEIE pabota Ne7.

TpuroHoMmeTpud | OCHOBHBIC

€CKHe TPUTOHOMETPUYECKU

TOXKAECTBA. € TOXXIEeCTBa.

DopMynbl DopMynbl

NPUBEACHUS NpUBEACHUS

Tema 2.3 YcrHeriionpoc

Cunyc,

KOCHHYC,

TaHTe€HC CYMMBI

Y Pa3HOCTH

JBYX yIJIOB.

DOpMyIIBIIBOIH

OroapryMeHTa

Tema 2.4 IIpakTuueckas

Dopmyisl pabota Ne§.

IIOJIOBUHHOI'O DopMyibl

yrina. @opmyssl | MOJOBUHHOIO yria.

MOHW>KCHUS Dopmynbl

CTETIeHU TOHM)KEHUSI CTETICHH

Tema 2.5 YcrHbritonpoc

Tpuronomerpuu | CobecenoBanue

eckre QyHKIIHH,

UX CBOWCTBA U

rpadukn

Tema 2.6 VYcerHbiiionpoc

[IpeoOpazoBanu

e rpadukoB

TPUTOHOMETPUY

eckux (pyHKIuH

Tema 2.7 [IpakTuueckas

Ornucanuie paboTa Ne9.

npousBoAcTBeH | OnucaHue

HBIX MIPOLIECCOB | MPOM3BOACTBEHHBIX

C TIOMOIIBIO MIPOIIECCOB C

rpadukoB MTOMOIIIBIO TPapUKOB

GbyHKIHA dhyHKIII
[IpakTuueckas
pabora Nel0.
Onucanue
MIPOM3BOJICTBEHHBIX
MIPOIIECCOB C
MOMOIIBIO TPaUKOB
dyHKIHI

Tema 2.8 YcrHbIOTIPOC

OO6paTHBIeTpHUTO

HOMETPHYECKHUE

GyHKIMH

Tema 2.9 YcTHEI ompoc

[pocreiitmerp | CobecenoBanue

UTOHOMETPHUEC

KHEypaBHEHUS

Tema 2.10 IIpakTrdaeckas

[Ipocreiimmerp | pabora Nell.




uroHomerpuuec | Ilpocreiimme

KHEHEPaBEHCTBA | TPUTOHOMETPUUYECKU
€ HEpaBEeHCTBA

Tema 2.11 YcTHblionpoc

CHCTEeMBITPUTOH

OMETPUYECKUXY

paBHEHUN

Tema 2.12 IIpakTuueckas

Konrponbhas pabora

pabora 1mo Neo12.KoHTpomsHas

pazneny 2 pabota 1o pazaeny 2

«OCHOBBI «OcHOBBI

TPUTOHOMETPHUH. | TPUTOHOMETPHH.

Tpuronomerpuu | TpuroHomMeTpuiecK

ecKueQyHKIMU» | ue QyHKIHN

Pasnen 3. Crenenu u kopHu. CteneHHas QyHKIUS

Tema 3.1 VYerHbiionpoc OK 01, 02, 03, 04

CreneHs. CobecenoBanne JIP 07, 08, 09

CsaoiicTBa MP 01, 02, 03, 06, 07

CTETICHH C ITP 02, 03, 04, 05, 14

panroHaNbHBIM

U

JIEUCTBUTEIbHBI

MU

MOKa3aTesIMU

Tema 3.2 YcrHbriionpoc

CreneHHble

GyHKIIH, UX

CBOMCTBAa U

rpaduKu

Tema 3.3 YceTHbIIONpPOC

ITonsitue kopust | CoOecenoBanue

n-Oi CTENEHU U3

JEUCTBUTEILHOT

0 yHca.

CBolicTBa KOpHS

n-Oi CTENEHU

Tema 3.4 [IpakTrueckas

IIpeoGpazoBanu | pabora Nel3.

eupparonans | [IpeoOpa3oBanue

BIXBBIPAXKCHUH UPpaOHATBHBIX
BBIpaXXCHUI
IIpakTnueckas
pabota Nel4.
[IpeobpazoBanue
MpPPaLOHATBHBIX
BBIPAKCHHUI

Tema 3.5 IIpakTraeckas

Pemienne pabora Nel5.

uppauroHanbHel | Pemenue

X YpaBHEHHH U UpPpaIMOHATBHBIX

HEPABEHCTB YPAaBHEHUI U
HEpaBEHCTB

Tema 3.6 IIpakTnueckas

KontponbHast pabora Nel6.

pabota o Kontponbnas




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

OK 01, 02, 03, 04
JIP 05, 07, 09
MP 01, 02, 04, 06, 07
I1P 01, 02, 03

pazzaeny 3 paborta mo pasneny 3

«Crenenu u «CrereHn U KOPHH.

KOpHH. CreneHnaas

Crenennas GhyHKIMD)

GYHKIHSD

Paznen 4. [lokazarenpHassPpyHKITNS

Tema 4.1 YcrHBIHOTpPOC

[okazarenpnas | CobecemoBanue

¢dhyHkuus, ee

CBOICTBA U

rpaduk

Tema 4.2 IIpakTueckas

Pemenne paborta Nel7.

MOKa3aTeNbHBIX | Pemenune

YpaBHEHUH H MOKAa3aTeIbHBIX

HEPABCHCTB YPAaBHEHUH U
HEPaBEHCTB
[IpakTuueckas
pabora Nel8.
Pemenue
MIOKA3aTEeNbHBIX
YpaBHEHUH U
HEPaBEHCTB

Tema 4.3 IIpakTuueckas

Cucremsbirokasza | padora Nel9.

TeNbHBIXypaBHE | CHCTEMBI

HUHI MTOKa3aTENBHBIX
YpaBHEHUI

Tema 4.4 [IpakTuyeckas

Konrponbhas pabora

pabora o Ne20.KonTtponsHas

pazneny 4 pabota o pazneny 4

«[lokazarenpHas | «[lokazarenbHasdy

GyHKIMD) HKISD)

Paznen 5. Jlorapudmer. JlorapudmudeckaspyHkums

Tema 5.1 IIpakTuueckas

Jlorapugpm pabora Ne21.

YHUCIIa. Jlorapudm umcia.

CoiicTBa CaoiicTBa

Jorapu@gmoB norapumoB
CobecenroBanue

Tema 5.2 YcrHbIonpoc

Jlorapudmuueck | CobecenoBanue

ast QyHKIMs, ee

CBONCTBa

Tema 5.3 IIpakTnueckas

Pemienne pabora Ne22,

nmorapudmuyeck | Pemenune

WX YpaBHEHUH U | JIOTapH(PMUIECKUX

HEpaBEHCTB YpaBHEHUH H
HEpPaBEHCTB
CobeceroBanue

Tema 5.4 IIpakTnueckas

Cuctembuiorapu | pabora Ne23.

¢mugeckuxypaB | Cucremsl

HEHUH JIOTapU(MHIECKHUX




ypaBHEHUI

Tema 5.5 IIpakTruueckas
Jlorapudmer B pabora
IPUPOLE U Ne24 Jlorapudmer B
TEXHUKE NpUPOJIE U TEXHUKE
TIpakTruueckas
pabota
Ne25.Jlorapucgmer B
IPUPOAE U TEXHUKE
Tema 5.6 IIpakTrueckast
Konrponbhas pabota Ne26.
pabora mo Kontponbnas
pazzeny 5 pabota o pazaeny 5
«Jlorapudmer. «Jlorapumer.
Jlorapudmuyeck | Jlorapudmudeckas
ashyHKIIS QyHKITHS
Pazgen 6. YpaBHEeHUs U HEPABEHCTBA
Tema 6.1 IIpakTuueckas
PaBHOCHIIBHOCT | pabora Ne27.
b YPaBHEHUH U PaBHOCHIIBHOCTB
HEPaBEHCTB. YpaBHEHUH U
OobmuemeToaplp | HepaBeHCTB. O0IIUE
CIICHUS METO/IbI PEeIICHHUS
CobecenoBanue
Tema 6.2 IIpakTuueckas
I'paduuecknii pabota Ne28.
MmeToa peuieHust | ['paduueckuii MmeTon
YpaBHEHUH, peLieHus
HEPABCHCTB YpaBHEHUH,
HEPaBEHCTB
Tema 6.3 IIpakTuueckas
VYpaBHeHus u pabota Ne29.

HEPABCHCTBA C

YpaBHEHUA U

MOZyJIEM HEPABEHCTBA C
MOJyJIEM

Tema 6.4 IIpakTuueckas

YpaBHeHus u pabota Ne30.

HEPaBEHCTBA C
napameTpamu

YpaBHEHUA U
HEPaBEHCTBA C
napameTpamu

Tema 6.5
TexcToBrle
3a1a49d
npogeccuoHab
HOT'O
COJIepIKaHUS

[IpakTuyeckas
pabora Ne31.
TekcToBble 3a1a4u
podeCCUOHATEHOTO
CoJlepKaHUs
IIpakTnueckas
pabota Ne32.
TexcToBrIe 3agaun
po(heCcCHOHATBHOTO
COJIepKaHus
IIpakTruueckas
pabota Ne33.
TekcToBble 3a1a4u
podeCcCuOHaTLHOTO
COJIepKaHUs

Tema 6.6

[IpakTnyeckas

OK 01, 02, 03, 04
JIP 05, 07, 08, 09
MP 01, 02, 03, 06, 07,
08, 09
ITP 01, 02, 03, 05, 14




OK 01, 02, 03, 04
JIP 05, 07, 08, 09
MP 02, 03, 04, 06, 07,
08, 09, 11
TP 01, 04, 05, 12, 14

KonTponsHas pabota Ne34.

paborta mo KontponbHas

pasneny 6 pabota o pazaeny 6

«YpaBHEHUS U «YpaBHEHUS U

HEPABEHCTBAY HEPABEHCTBAY

Paznen 7. [lponsBogHas pyHKINH, €€ TPUMEHEHHNE

Tema 7.1 YcrHBIHOTpPOC

Yucnosas CobecenoBanue

MOCJIe0BaTENbH

OCTb.

Brruucnenue

TIpEJIEIOoB

MOCIIEI0BATENbH

ocTen

Tema 7.2 IIpakTuueckas

[onstue o pabota Ne35.

MIPOU3BOTHOMN Ilonstue o

byHKIUH MIPOU3BOAHOM
hyHKIUH

Tema 7.3 IIpakTuueckas

Dopmynsl U pabota Ne36.

IIpaBUIIa DopMyIbl U

muddepeHunpo | mpaBuia

BaHUS nmud dhepeHnrpoBaHN
o
CobecenoBanue

Tema 7.4 YcrHbriionpoc

[IpousBoanascn

O’KHOH(YHKIIUH

Tema 7.5 YcTHbionpoc

[lonsitue o

HENPEPHIBHOCTH

GbyHKIIUH.

MerouHTEpBa

OB

Tema 7.6 IIpakTuueckas

®dusnyeckuii u pabora Ne37.

reoMeTpuyuecku | @u3NUEeCKUil u

1 cMBICIT reOMETPUYECKUI

IIPOU3BOAHOM CMBICII
ITPOU3BOAHON

Tema 7.7 IIpakTnueckas

YpaBHeHne pabota Ne38.

KacaTeJIbHOM K YpaBHeHUE

rpaduky KacaTeJIbHOH K

GbyHKIIH rpaduky GyHKIMH

Tema 7.8 IIpakTnueckas

MonoToHHOCTh | paboTa Ne39.

byHKIIUH. MOHOTOHHOCTB

Toukn ¢ynkuuu. Touku

JKCTpeMyMa JKCTpeMyMa

Tema 7.9 IIpakTraeckas

Uccnenosanue pabota Ne40.

byHKUMi 1 Hccnenoanue

MOCTPOCHUE X | GYHKIMHA U

rpaduKoOB MTOCTPOCHUE MX
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rpauKoB

Tema 7.10 IIpakTrdaeckas
Haubompmiee | pabora No41.
HauMeHbIIee Haubonpmiee u
3HAUEHUS HauMeHbIlIee
GbyHKIIIH 3HaYeHUS PYHKINN
Tema 7.11 IIpakTraeckast
Haxoxnenue pabota Ne4?2,
ONTUMAIILHOTO Haxoxnenue
pe3ynbpTaTa ¢ ONTHMAaIHHOTO
MTOMOIIIBIO pe3ynbpTaTa ¢
IIPOU3BOHOMN IIOMOIIBIO
MPOU3BOIHOM
TIpakTuueckas
pabota Ne43,
Haxoxnenue
ONTUMAIHHOTO
pe3ynbpTaTa ¢
MTOMOIIIBIO
MPOU3BOIHOMN
[IpakTuueckas
pabota Ned4,
Haxoxnenueontuma
JTBEHOTOPE3yIbTaTa C
MTOMOIIBIOTIPOU3BOT
HOI1
Tema 7.12 IIpakTuueckas
KontponsHas pabora Ne45.
pabora mo KontponbHas
pazneny 7 pabota o paznemy 7
«IIpousBoHas «IpounsBoaHas
byHKIIUH, ee ¢byHKINH, ee
PUMEHEHUE) MIPUMEHEHHUE
Paznen 8. [lepBooOpasHas GpyHKINH, €€ IPIMEHEHNE
Tema 8.1 IIpakTuueckas OK 01, 02, 03, 04
[MepBooOpazHast | pabota Ne46. JIP 07, 08, 09
GyHKITHSL. [lepBooOpa3zHas MP 02, 03, 06, 07, 11
[IpaBuna ¢dynxkmus. [Ipasuna ITP 01, 03, 04, 06
HaXO0XKJIEHUS HaXOKIACHUS
NepBOOOpa3HBIX | MEepBOOOPa3HBIX
Tema 8.2 [IpakTuueckas
IImomans pabora Ned7.
KpuBosiHenHoM | Ilnomans
TpaIenuu. KPUBOJIMHENHON
dopmyna Tpaneuuu. ®opmyna
Hrerorona- Hrrorona-JleiiOauma
JleiiOHuIa
Tema 8.3 IIpakTraeckas
Heompenenenn | paGora Ne48.
bl U Heonpenenennslii u
OIpEIEIEHHBIN OIpEIETIECHHBIN
WHTETPaJIBI WHTETPaITBI
Tema 8.4 IIpakTuueckas OK 01, 02, 03, 04
Onpenenennbiii | pabora Ne49. K 1.2
WHTETpaj B OmnpeneneHHbIH
JKU3HUA UHTETpall B )KU3HU JIP 07, 08, 09
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[IpakTnueckas

MP 02, 03, 06, 07, 11

pabora Ne50. ITP 01, 03, 04, 06
OrnpeneneHHbIi
WHTETpaJl B )KU3HH
Tema 8.5 IIpakTuueckas OK 01, 02, 03, 04
Kontponbaas paborta Ne51. JIP 07, 08, 09
pabota o Kontponbhas MP 02, 03, 06, 07, 11
pasneny 8 pabota 1o pazaeny 8 ITP 01, 03, 04, 06
«IlepBoobOpazna | «IlepBooOpazHas
s QyHKIIH, ee hyHKIHH, ee
MIPUMEHEHUEC) MIPUMEHEHUEC)
Paznen 9. MHoxecTBa. DiieMEHTHI TEOpUH rpadoB
Tema 9.1 YcrHBIHOTIPOC OK 01, 02, 03, 04
MHosxecTBa. JIP 07, 08, 09, 13, 14
JleiicTBUs Hax MP 01, 02, 03, 07, 08,
MHO>KECTBaMH. 09,11
HuarpammbiBen I1P 07, 08, 14
Ha
Tema 9.2 YcrHeritonpoc
I'padsr
OcHOBHBIE
TIOHSITUS U BUJIBI
Tema 9.3 [IpakTuueckas
MHOxecTBO 1 pabora Ne52.
rpadsr. MHOkecCTBO 1
Pemenue rpa¢sl. Pemenne
MIPHUKJIATHBIX MIPUKJIATHBIX 3214
3a1a4 IIpakTuueckas
pabota Ne53.
MHOXkecCTBO U
rpadsl. Pemenue
TIPHUKJIATHBIX 33124
Tema 9.4 [IpakTrueckas
KontponbHas pabota Ne54.
pabota o KonTponbras
pazneny 9 pabota o pazneny 9
«MHOXkecTBa. «MHOXkecTBa.
DNEeMEHTHITEOpH | DJIEeMEHTHI TEOPUU
urpadoB» rpadoBy
Paznen 10. DnemeHTH KOMOMHATOPUKH, CTATUCTUKH U TEOPHH
BEPOATHOCTEM
Tema 10.1 YcTHBI onpoc OK 01, 02, 03, 04
OcuoBueienionst | CobecenoBaHue JIP 07, 08, 09, 13, 14
THSKOMOHMHATOP MP 01, 02, 03, 04, 06,
HKH 07, 08,09, 11
Tema 10.2 YcrHbIonpoc ITP 01, 07, 08, 14
CoOriTHE, CobecenoBanne
BEPOSTHOCTh
COOBITHSL.
Cnoxenue u
YMHOXCHHE
BEPOATHOCTEN
Tema 10.3 IIpakTnueckas
BeposTtHoCTS B pabota Ne55.
npodeccronans | BeposSTHOCTH B
HBIX 3a7a49aX pohecCHOHATBHBIX
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3agadax

IIpakTruueckas
pabota Ne56.
BeposTHOCTh B
podeCCHOHATTEHBIX
3amagax
Tema 10.4 YcTHblionpoc
JuckperHas
ciyvaiiHas
BEJIMYMHA,
3aKOH €€
pacnpeneneHus
Tema 10.5 IIpakTrueckast
3amaunmaremar | pabora Ne57.
n4eckoucTatuct | 3agaun
150971 MaTeMaTU4YeCKOI
CTaTHCTUKH
CobecenoBanue
Tema 10.6 [IpakTuueckas
CocraBrenne pabora Ne58.
Ta0IUI U CocraBnenue
JuarpamMm Ha TaOJHII U TUarpaMm
MIPAKTHKE Ha TIPaKTHKE
IIpakTuueckas
pabota Ne59.
CocraBnenue
TaOJUI ¥ TUarpaMmm
Ha TIPaKTHKE
[IpakTuyeckas
pabota Ne60.
CocraBneHue
Ta0JIMI] ¥ TUarpamMmm
Ha MPAaKTHKE
Tema 10.7 IIpakTuueckas
KoutponbsHas pabota Ne61.
pabora mo KonrtponbHas
pazneny 10 paboTa 1o pa3neny
«ONeMEeHTHI 10 «3nemeHTHI
KOMOWHATOPUKH | KOMOWHATOPHUKH,
, CTATUCTUKH U CTaTUCTHKH U
TEOpUHU TEOpUHU
BEPOATHOCTEH» | BeposTHOCTEI»
Pazpmen 11. IIpsiMple 1 TIIOCKOCTH B IPOCTPAHCTBE
Tema 11.1 YcrHbIOTIPOC OK 01, 02, 03, 04
OcHOBHbBIE CobecenoBanue JIP 05, 09
MOHSATHSA MP 02, 03, 04, 06, 07,
CTEPEOMETPHH. 08, 09
Pacnonoxenne ITP 01, 09
TIPSIMBIX U
IIJIOCKOCTEN
Tema 11.2 IIpakTrueckas
[NapannensHocT | pabora Ne62.
b TIPSIMBIX, [NapannensHOCTD
PSIMOU U MPSIMBIX, OPSIMOU U
TUIOCKOCTH, TUIOCKOCTH,
TIOCKOCTEN TJIOCKOCTEN
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Tema 11.3 YcrHbIonpoc

Ilepnienmukymsip | CobecenoBanue

HOCTb TIPSIMBIX,

IPsIMOU U

TUIOCKOCTH,

IJIOCKOCTEN

Tema 11.4 IIpakTuueckas

Teopema o Tpex | pabora Ne63.

nepneHaukyisap | Teopema o Tpex

ax. MEPIICHANKYIISPAX.

Pemennesanay Pemenue 3agau

Tema 11.5 IIpakTrueckas

ITapamrensubie, | padorta Ne64.

nepreHaukysip | IlapannensHeie,

HBIE H NEepIeHIUKYISIPHBIC

CKPEIIMBAIOININE | ¥ CKPEIIMBAIOIINAECS

s IpsSIMbIe TIpsIMbIE
[IpakTuueckas
pabota Ne65.
ITapannensHele,
MEPHEHIUKYIAPHEBIE
U CKpelUBaronecs
TIPSIMBIE

Tema 11.6 IIpakTuueckas

KonrtponbHas pabota Ne66.

pabora mo KontponbHas

pazneny 11 paboTa 1o pa3gemy

«IIpsmble u
TUIOCKOCTH B
IPOCTPAHCTBE)

11 «Ipsimbie u
TUIOCKOCTH B
IPOCTPAHCTBE)

Pazgen 12. MHOrorpaHHUKH U T€Na BpallEHUS

Tema 12.1
MHOrorpaHHuK.
Bepuunsl,
pebpa, rpaHn
MHOTOTPaHHUKA

YceTHbIIONpPOC
CobecenoBanue

Tema 12.2
[Ipuzma, ee
COCTaBIISIOIINE.
Ceuenus
pU3Mbl. Bujisl
TIPU3MBI

VYeTHbI onpoc

Tema 12.3
ITapannenenurne
I, ky0. Cedenue
KyOa,
napasuiesIeIuIie
na

YcrHblionpoc

Tema 12.4
IInpamuna, ee
CeYyeHHUe.
IlpaBunbHas u
yCeu€HHas
nupaMuza

YcrHbliionpoc

Tema 12.5
bokosas u

IIpakTruueckas
pabota Ne67.

OK 01, 02, 03, 04
JIP 05, 09
MP 02, 04, 06, 07, 08,
11
TP 10, 11, 12
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MOJTHAS BokoBas u nonHas

MMOBEPXHOCTh MTOBEPXHOCTh

TIPU3MBIL, MIPU3MBI, THPAMHUJIBI

TUPAMUJIBI

Tema 12.6 YcrHeriionpoc

CummeTpus B

KyoOe,

napajuiesienumne

Iie, TIpU3Me,

nupaMuze

Tema 12.7 IIpakTuueckas OK 01, 02, 03, 04

IIpumepsr pabota Ne68. K 1.2

CUMMETpHUH B TIpumepsr

npodeccuu CHUMMETpHH B JIP 05, 09
npodeccuun MP 02, 04, 06, 07, 08,
IIpakTuueckas 11
pabota Ne69. I1P 10, 11, 12
IIpumepst
CUMMETpUH B
npodeccuun

Tema 12.8 VYcerHbiiionpoc OK 01, 02, 03, 04

IIpaBunbHBIE

MHOT'OTPaHHHUKHU JIP 05, 09

M UX CBOMCTBa MP 02, 04, 06, 07, 08,

Tema 12.9 VYerHbiiionpoc 11

HunuHap u ero ITP 10, 11, 12

AIIEMEHTBHI.

CeueHNEIMIINHT

pa

Tema 12.10 YcTHbionpoc

Konyc u ero

AJIEMEHTBHI.

CeueHneKoHyca

Tema 12.11 YcTHbionpoc

YceueHHbIi

konyc. Ceuenne

YCEUEeHHOT0

KOHYcCa

Tema 12.12 YceTHbIIONpPOC

[ap u chepa,

UX CCUCHMS

Tema 12.13 IIpakTnueckas

O0bewM Tena. pabora Ne70. O6bemM

OtHomenne tena. OTHOIIeHNe

00BeMOB 00BEMOB TTOJTOOHBIX

NOJOOHBIX TeJ Te

Tema 12.14 YcrHbIonpoc

O0BeMBI U

TUIOIAN

MOBEPXHOCTEMN

Te

Tema 12.15 IIpakTruueckas

Kombunanun pabota Ne71.

MHoOTorpanHuko | KomOunarum

B U TET MHOTOTPaHHUKOB U

BpaIeHusl. TEJ BpaIICHHUSI.

15




I'eomerpuuecku | I'eomerpudeckue
eKOMOMHAIlMMHA | KOMOMHALMH Ha
MPaKTUKE HPaKTUKE
IIpakTrnueckas
paborta Ne72.
KomOunnammmn
MHOTOTPaHHUKOB H
TeJ BpaIlleHHUs.
T'eomerpuueckue
KOMOMHAIINK HA
MpaKTUKe
TIpakTuueckas
pabora Ne73.
KomOunanmun
MHOTOI'PaHHUKOB U
TEJI BPALICHUSI.
I'eomeTpuueckue
KOMOMHAIIMKU HA
NPAKTUKE
Tema 12.16 IIpakTuueckas
Konrtponbhas pabota Ne74.
pabora mo KontponbHas
pazneny 12 paboTa 1o pa3gemy
«MHororpanauk | 12
U U Tela «MHOrorpaHHuKHu 1
BPALLCHUS) TeJIa BPAIICHISD)
Paznen 13. KoopnuHatel 1 BEKTOPBI
Tema 13.1 IIpakTuueckas
JlexapToBsI pabora Ne75.
KOOPJMHATHI B JexapToBbI
MPOCTPAHCTBE. KOOPJIMHATHI B
[Ipocreiiuesan | MpoOCTPaHCTRE.
ayu B IIpocreiimue 3anaun
KOOpJMHATaX B KOOpJAMHATaX
Tema 13.2 IIpakTuueckas
Bekrtopsl B pabota Ne76.
MIPOCTPAHCTBE. Bekrops B
Yron mexnay MIPOCTPAHCTBE. YTOI
BEKTOPAMHU. MEX/1y BEKTOPaMH.
CkansapHoe CkansapHoe
NPOU3BEJICHHUE POU3BEJICHHUE
BEKTOPOB BEKTOPOB
CobecenroBanue
Tema 13.3 IIpakTraeckas
[Ipaktuko- pabota Ne77.
opueHTupoBanH | [Ipakrtuxo-
bI€ 3a/1a4M Ha OpPUCHTUPOBAHHBIC
KOOpJIMHATHON 3aJa4u Ha
IJIOCKOCTH KOOpIMHATHON
TJIOCKOCTH
Tema 13.4 IIpakTrueckas
KonTponsHas pabora Ne78.
pabora 1o Kontpobhas
paszmemy 13 paboTa 1o pasieny
«Koopnunate u | 13 «Koopaunatsl u
BEKTOPBI» BEKTOPBI»

OK 01, 02, 03, 04

JIP 05, 09
MP 02, 04, 06, 07, 08,
11
P 11, 12, 13, 14
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@DoH/ TECTOBLIX 3aJaHUH
110 JUCHUIIIIMHEC «MaremaTHuka

2. OueHoYHbIE CPeACTBA TeKYLEero KOHTPOJIsl yCIIeBaeMOCTH U KPUTEPHH OLEHKH

IIpaBuabHbIH

w/n Copep:xaHue Bonpoca oTBET Komnerenuus
1. Jnnna mapuipyra 36 kM. Typuctel npouuu nemkom 25% B OK 01
MyTH, @ OCTaBIIYIOCS YacTh IyTH IUIBUIN HA IJIOTAX.
CKOJIbKO KMJIOMETPOB TYpPUCTHI IPOIUIBLIM Ha II0Tax?
a)ll
0)9
B) 27
r)21
2. B paBHOOEApEeHHOM TPEYroJbHUKE YToJl IPU OCHOBAHUU a K 1.2
paBen 60 rpagycam. DTOT TPEYTOJIbHUK:
a) MPaBUIILHBII
0) MPSIMOYTOJIbHBIN
B) HE CYIIECTBYET
r) IIPOU3BOJIbHBIN
3. Bcraspre nponynienHoe ciioBo: «lIpu nenenun creneHen BBIYUTAIOTCS OK 01
C OJITMHAKOBBIMU OCHOBAHHUSMHU, OCHOBAHUE OCTACTCS
NPEXKHUM, a TOKa3aTeln
».
4. YCcTaHOBHTE COOTBETCTBUE MEKITY (hOpMYIIon u I-r OK 01
Ha3BaHHEM (DYHKIUU: 2-B
1. OOpaTHas TpUroHOMeTpuYecKas 3-a
2. CreneHHas 4-6
3. Iloka3zaTtenbHas
4. TpuroHoMeTpuyeckast
a)y=a"
0)y =sinx
B)y = x°
I)y = arccos x
5. BerurcnuTe 3HaueHne BRIpaKeHUS logs 6715 B OK 02
a) -5
0)5
B) 4
r) 4
6. Haiigure KopHU ypaBHeHus (X — 5)V2x — 3 =0 B OK 02
a) 6 r
0) 8
B) 5
T) 1,5
7. [TocTaBbTe B COOTBETCTBUE (PYHKIIUH €€ TPOU3BOJHYIO: 1-B OK 03
2-a
a.y = 4x3 1.3cos(3x + 2) 3-6
0.y =6x—11 2. 12x? 4-r
B.y = sin(3x + 2) 3.6

r.y=2x>—5x+3 4.10x* -5




Ecnu x, — kpuTuyeckas Touka u IpH rnepexojie yepes Heé
CJIeBa HAIpaBo MepBasi MPOU3BOIHASI MEHSET 3HAK C «+)» Ha
«» TO B JIaHHOH TOYKe

MaKCHUMYyM

OK 03

OnumuTe alropuT™ COCTABICHUS YPABHEHHUS
KacaTeabpHOM K rpaduky ¢pyukuuu y = f(x). B otBere
YKQKHTE BEPHYIO ITOCICI0BATEILHOCTD JACHCTBHI.

1) Haiitu f'(x) u f'(a).

2) IoacraBuTh Haiinennsie uncia a, f(a) v f'(a) B
obiee ypaBHeHue KacatenbHoit y = f(a) + f'@ -

(x —a).

3) O603HaunTH OYKBOM @ aOCIIMCCY TOYKH KacaHUsI.

4) Haiitu f ().

N — BN W

OK 03

10.

Bri6epute nepBoodpasznyto mist pynkuuu f(x) =4x — 1.
a) F(x) = 16x*+ C

6) Fx)=2x>-x+C

B) F(x) =2x>+C

r) F(x)=16x>-x+C

OK 01

11.

Onepanys Hax0XACHUs IEpBOOOPa3HOM Ha3bIBaeTCA

WHTEIPUPOBaH
ue

OK 01

12.

Y CTaHOBUTE COOTBETCTBHE MEXK/LY HEOMPEIEIEHHBIM
MHTErPAJIOM U €ro 3HAYEHHEM:

a. [ x"dx 1. —cosx + C

6. [ sinxdx 2.8+ C

& 3. Injx| + C

X
Xn+1
r. [ e¥dx 4. —+C
n+1

1-6
2-r
3-B
4-a

OK 01

13.

YTo He paccMaTpuBaeTCsl B paMKax KOMOMHATOPHKH?
a) IepecTaHOBKHU

0) uHTErpabI

B) pa3MelleHus

') COYCTaHUS

OK 04

14.

[Tpsimble, MMEOIINE OJIHY OOIIYIO TOUKY, Ha3bIBAIOTCS

MEpEeCCKarommn
MHUCHA

OK 01

15.

Kakoli cumMeTpuu He CyniecTByer?

a) TPOWCTBEHHOMN
0) LEHTPATBHOM
B) 0CEBOM

r) 3epKaJIbHOU

a

K 1.2

Kpurepun oueHnBanus:

«5» 90% - 100% mpaBUIBHBIX OTBETOB;
«4» 70% - 89% mnpaBUIBHBIX OTBETOB;
«3» 50% - 69% mnpaBUIBHBIX OTBETOB;
«2» menee 50% mpaBUIBLHBIX 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, €€ 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) Pemenue uppannoHalbHbIX YPaBHEHUH.

18) CreneHnb ¢ pallMOHAIBHBIM U AEUCTBUTEIbHBIM [TOKA3aTEISIMH.
19) Pemenue nokasareabHbIX YpaBHEHUM U HEPABEHCTB.

20) Jlorapudwm. IlpaBuna nevictBuii ¢ morapudmamu.

21) Pemenue norapu@mMuueckux ypaBHEHUI U HEPABEHCTB.

22) TlocnenoBaTtenbHOCTh. CIIOCOOBI 3a]aHUSI M CBOMCTBA YHCJIOBBIX TTOCIIEIOBATEIHHOCTEMH.
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'eoMeTpuYecKHUl 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 pyHKIIUH.

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: KIACCHUECKOE, CTATUCTUYECKOE M 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) VYrubl MexIy NPAMBIMUA. YTOJI MEXAY IPSAMOH 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) IlpusHak neprneHIuKyJISpHOCTH IIJIOCKOCTEN.

52) JIByrpaHHbIH 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) Ilapannenenumnen v ero CBOWCTBA.

59) TIlupamuma u ee FIEeMEHTHI.

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: LIEHTpajbHas, OCEBas U 3epKaJIbHAsL.

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 IPUMEHSIOT MOJyYeHHbIE 3HaHUS MPH MPHUBEICHUH IPUMEPOB, UCTIOIb30BAHUU
HarJsHBIX MaTEPHAIIOB U IJIAKaTOB;

4) He oNyCKaroT OMMOOK MPU BOCIIPOU3BEICHUN 3HAHUH;

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

Ouenka «4» (X0po110) - BBICTABISAETCS 00y4YarOUIMMCsl, KOTOpBIE:

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

2) yMEIOT OTBEYATh Ha MIOCTABJICHHBIE BOIPOCHI;

3) npuUMeHSIOT NOJyYeHHbIe 3HAHUS MPU MPUBEICHUU NMPUMEPOB, UCIIOJIB30BAHUM HATJISTHBIX
MaTepUasoB U IJIAKaTOB;

4) nomyckaroT He3HAuUTeNIbHbIE OIIMOKM TNpPU BOCIPOU3BEICHUM 3HAHUN, KOTOpPBIE JIETKO
YCTPAHSIOT C IIOMOILBIO TOTIOJHUTEIBHBIX BOIIPOCOB;

5) UCHBITBIBAIOT HEKOTOPBIE 3aTPYJHEHUS TOJIBKO IPU OTBETAX HA BHUJOW3MEHEHHBIE BOIPOCHI,
Ha KOTOpbIE HET MPSMBIX OTBETOB B Y4eOHOM JIUTEpaType.

Ouenka «3» (y10BJ1eTBOPUTEIbHO) - BHICTABIISIETCS 00YUYaAIOLIUMCS, 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 YTOUYHSIOIIUX 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 BOCIIPOU3BEICHNN 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) UMEIOT OTHEeNbHBIC MPEACTABICHUS 1O OCHOBHOMY 00BEMYy MaTepuaia B COOTBETCTBHH C
pPOrpaMMOi OOy4YCHHS, a CaMOCTOSITEIIbHOE BOCIIPOW3BEICHHUE 3HAHHWKA TPeOyeT HaBOISIINX
BOIIPOCOB;

2) UCIBITHIBAIOT 3aTPYAHECHUS JaXKe MTPH OTBETaX Ha BOMPOCH BOCIIPOU3BO/ISIIIETO XapaKTepa;

3) HEe MOTYT NPUMEHATH MOJyYEHHBbIC 3HAHUSA TPH NPUBEACHUM MPHUMEPOB, HCIOIb30BAHUU
HaTJISIHBIX MaTepPHAIOB U IJIAKaTOB;

4) He UMEIOT HAaBBIKOB HCITOJIb30BAHUS MPO(PECCHOHATBHOM JIEKCHUKH.

Tembl HHIAUBUAYAJIBbHBIX IIPOCKTOB
o JUCHUIIINHE «MaTeMaThKay

JKusHb n HayuHble OTKpbITHA PpaHcya Buera
[TpousBoHas U €€ MPUKIaJHOE 3HAUEHUE
YpaBHEHMsI, HEPABEHCTBA M CIIOCOOBI UX PEIICHUS
[Tudarop u ero HayuyHbIE OTKPBITUS

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

Matematuka u €€ posib B apXUTEKTYpe

X NAAN R WD =

I'paduxy QyHKIMHA 1 UX TPUMEHEHUE

9. Tlporpeccun u UX NPaKTUYECKOE TPUMEHEHHE

10. B mupe BeposTHOCTE

11. l'eomeTpryeckue Tena B MPOCTPAHCTBE M BOKPYT HAC

12. Yncna u ux ucropus

13. 3omoToe ceuenne B MaTeMaTHKE U €10 MPUKIATHOE 3HAYECHHE
14. TIpouenTsl, uX 3Ha4YEHNE ¥ IPUMEHEHHUE

15. TleprooGpasnas, UHTErpa U €ro IPUMEHEHNE

16. TekcroBble 3a1auu ¥ MX pEIIEHHE

17. Metoanl MaTeMaTU4eCKON CTATHCTUKH

18. TupaMuabl: reOMETPHYECKOE TENO U APXUTEKTYPHOE BETUKOJIETHE

19. JlorapudMmsl: CyIHOCTb U UX CBOWCTBA
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20. B Mupe KBaapaTHBIX ypaBHEHHU

21. TpeyronbHUKH, UX CYIHOCTH U 3HAYEHHE

22. I'eomeTpus: U3 T1yOMHBI BEKOB [0 HALIMX JHEN

23. TlokasarebHbIe YPABHEHUS U HEPABEHCTBA: CYIIHOCTD ¥ CIIOCOOBI PELIEHHUS
24. TpuroHoMeTpHsi U MUP BOKPYT HAC

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

27. MHOTrOYTOJNILHUKH HX CBOMCTBA

28. BeKTophl Ha IIOCKOCTH ¥ B IPOCTPAHCTBE

29. VppaunoHanbHble ypaBHEHHS U CIIOCOOBI MX PELICHUS

30. Tena BpaeHus, MX BUIbI U CBOMCTBA

31. B mupe xomMGuHATOPHKH

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

33. CucreMbl KOOPMHAT U UX IPUMEHEHHE

34. KopHu, crenenu u jorapupmul

35. TpuronoMeTprY€eCKUe YPABHEHHS U HEPABEHCTBA U UX PEILCHHE

36. 3HakoMOe U HE3HAKOMOE YHUCJIO TTH

Kpurepuu onenuBanus:

Ouyenxa « Omauunoy:

— paboTa HOCHT TPAKTUYECKHHA XapakTep, COIEPKUT TPaMOTHO H3JIOKECHHYIO
TEOpPeTUYEeCKyl0 0a3zy, XapakTepu3yeTcsi JIOTHYHBIM, IIOCIEIOBATEIbHBIM  H3JI0KEHUEM
MarepHala ¢ COOTBETCTBYIOIIUMHE BBIBOJJAMH U OOOCHOBAHHBIMHU TPETIOKCHHUSMU;

— mnpu 3ammTe padboThl OOYYArOUIUHCS IMOKAa3bIBAET TOCTATOYHO TIYOOKHE 3HAHMS
BOTIPOCOB TEMBI, CBOOOJHO OINEpPHpPYeT NAaHHBIMH HCCIEIOBAaHHMSIMHU, BHOCHT OOOCHOBaHHBIC
NPEUIOKEHHS, BO BpPEMs BBICTYIUICHHUS HCIOJB3YET HArJSIHBIE TOCOOUS (TabJHIIbI, CXEMBI,
rpaduKy, 3JIEKTPOHHbIE MPE3eHTAllMK U T.JA.) WIM Pa3laTOYHbI MaTepHal, JIeTKO OTBeYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI.

Oyenxa «Xopowioy:

— HOCHUT NPAaKTUYECKHH XapakKTep, COACPNKHUT IPAMOTHO U3JIO0KEHHYIO TEOPETHUECKYIO
0a3y, XapakTepusyeTcs IMOCJIEOBaTeIbHBIM H3JI0)KEHHEM MarepHuaja € COOTBETCTBYIOIIMMHU
BBIBOJIAMH, OJJHAKO C HE BIOJIHE 000CHOBAHHBIMH MPEUIOKEHUSIMH;

— mpu 3amuTe OOyJYarOmMWCS TIOKa3bIBa€T 3HAHHUS BOIPOCOB TEMBI, OIEPHPYET
JAHHBIMM MCCJIEJIOBAHUS, BHOCUT TMPEAJIOKEHUS, BO BpPEMS BBICTYIUICHHS HCIIOJIb3YeT
HarJsiHble 1MOCOOMs (TaONuUIbl, CXeMbl, TpaUKH, JIEKTPOHHbIE MPE3CHTAlMM U T.J.) WU
pa3aTouHblii MaTepuai, 6e3 0COOBIX 3aTPYAHEHUI OTBEUAET HA MOCTABICHHBIE BOIIPOCHI.

Oyenka « Y0oenemeopumensHoy:

— HOCUT NPAaKTUYECKUU XapakTep, COAEPKUT TeopeThdecKkyro 0a3y, Oasupyercs Ha
OPaKTUYECKOM MaTepuane, HO OTIMYAeTCs IOBEPXHOCTHBIM aHAIU30M U HEIO0CTaTOYHO
KPUTUYECKHMM pa30opoM, B HeH NPOCMATPUBAETCS HEMOCIEIOBATENbHOCTh HU3JI0KECHUS
MmartepHaa, MpeaCcTaBIeHbl HEOOOCHOBAHHBIE MPETI0KECHHUS;

—  HMMEIOTCS 3aMEeUaHusl 10 CO/ICPIKAHUIO pabOTHl M 0(OPMIICHHIO;

22



— TIpU 3alIUTe O0YyYaroNIuiics MPOSBISET HEYBEPEHHOCTh, TIOKA3bIBAeT cllaboe 3HAHUE
BOIIPOCOB TE€MBI, HE JIa€T MOJHOT0, apTYMEHTUPOBAHHOI'O OTBETA Ha 3aJJaHHbIE BOIPOCHI.

Oyenka «Heyoosnemeopumenvroy:

—  UHAUBUIYaJbHBIN IPOEKT HE 3aBEPIIICH;

— K 3amuTe o0yJaromuiics He I0IyCKaeTCs.
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