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1. MacnopT ¢oHAA OLIEHOUYHBIX CPEICTB

1.1. ObaacTh npuMeHeHHus

@DOH/T OLIEHOYHBIX CPEJCTB MPEAHA3HAYCH JIJIsl OLICHUBAHUS 3HAHUW, YMEHUH, YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIMHA CTYJAEHTOB, oOywaromuxcsi mo crnenuanbHoctd 08.02.01
CTpouTenbCTBO M SKCIUTyaTallusi 3aHUd W coopykeHuil mno yudeOnoi aucuurummne OJ1.07
Maremaruka.

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

[IpomexyTouHas arrecranusi 1Mo y4eOHOM IUCHUIUIMHE MpeaycMoTpeHa B ¢opme
9K3aMEeHAC BBICTABJICHHEM OTMETKH [0 CHCTEME «OTIMYHO, XOPOIIO, YAOBJIETBOPUTEIHHO,
HEYJIOBJIIETBOPUTEIHHOY.

1.2. Ilnanupyembie pe3yabTAThl 0CBOEHHUS THCHUIIIUHBI

Ocoboe 3HaueHHWE AMCUMIUIMHA WMEEeT NpH (OPMHUPOBAHMU M PA3BUTUU OOIIUX WU
npodeccuoHanbHBIX KoMIeTeHnl B cooTBeTcTBUU ¢ PI'OC:

OK 01. BeiObuparp crmocoObl pemieHus 3anad Mmpo(ecCHOHANBHON JeATeNbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnosnb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIM3a M MHTEPIpPETALUU
uH(popManuu, 1 UHOOPMALIMOHHBIE TEXHOJIOTUU JUIsl BBIMOJHEHHS 3a1a4 MpodecCHOHaTbHON
JeSITEIbHOCTH.

OK 03. IlmanupoBaTh U peanu30BBIBATH COOCTBEHHOE MPO(ECCHOHANBHOE U
JMYHOCTHOE pPa3BUTHE, MPEIIPUHUMATEIBCKYIO NESITEIHHOCTh B IpodeccHoHambHOU cdepe,
UCIIOJIb30BaTh 3HAHMS M0 MPaBOBOW M ()MHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX >KU3HEHHBIX
CUTYaLUsX.

OK 04. D¢ dexTuBHO B3auMOICHCTBOBATh U PabOTaTh B KOJUIEKTHUBE U KOMaHJIE.

[Tpodeccnonanbubie komneTeHuuuB cootBeTcTBUU ¢ PI'OC CIIO:
[1K 1.2. BeInonHTh cTaHAapTHBIE (TUIOBBIE) pacueThl CTPOUTENBHBIX KOHCTPYKLIHUN

B pamkax mporpammel  00IIeo0Opa3oBaTENbHON  TUCIHUIUIMHBI  OCBAMBAIOTCSA
JUYHOCTHBIE, METallpeIMETHbIE U MpPEIMETHbIe Pe3yabTaThl B COOTBETCTBUU C TPeOOBaHUSIMU
®I'OC cpennero odmiero 0opa3oBaHusl.

[Inanupyemble  pe3ynbTaThl  OCBOSHHS  JUCHHUIUIMHBI:  JuuHOCTHRIE  (JIP),
MmetarnpeameTHsie (MP), mpeamernsie it 6a3oBoro yposHs uzydenus (I1P).

JIn4HOCTHBIE BKIIFOYAOT:

JIP 05. CpopMHpPOBaHHOCTh OCHOB CAMOPA3BUTHUS M CAMOBOCIUTAHHUS B COOTBETCTBUU
¢ 00IeyenoBeYeCKUMHI 1LIEHHOCTSIMU U HJeallaMd TpakJaHCKOro O0O0IlecTBa; T'OTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPYECKON M OTBETCTBEHHOM 1€ TETLHOCTH.

JIP 07. HaBblkM COTpYJIHHYECTBA CO CBEPCTHUKAMHM, NETBMH MIAJLIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-MCCIIe0BaTENIbCKOM,
MIPOEKTHOHN M JPYTUX BUAAX EATEITHHOCTH.

JIP. 08. HpaBcTBeHHOE CO3HaHME M I[IOBEJCHME Ha OCHOBE YCBOCHHS
0011eYeI0BeYeCKUX [IEHHOCTEH.

JIP 09. I'oToBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHHUIO,
Ha TPOTSHKCHUU BCEW JKU3HM; CO3HATEIILHOE OTHOIICHHWE K HETMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpodecCHOHAIBHOM 1 00IeCTBEHHOM 1€ TeNbHOCTH.

JIP 13. Oco3nanHbiii BbIOOp Oymymieidl mpodeccid M BO3MOKHOCTEH peaTu3aiiu
COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB; OTHOLIEHHE K NPOPECCHOHATIBHON JEATENIbHOCTH Kak
BO3MOXXHOCTH  YYacTHsl B  pEIICHWH  JIMYHBIX, OONIECTBEHHBIX, TOCYJapCTBEHHBIX,
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0O0IIeHAIIMOHAIBHBIX TTPOOJIEM.

JIP 14. CdopMHUpOBaHHOCTh SKOJOTUYECKOTO MBINUICHUS, TOHUMAHUS BIUSHUS
COLIMAJIbHO-3KOHOMMYECKUX IPOIECCOB HA COCTOSHUE INPUPOJHOW U COLMAIBHOM Cpenbl;
MPUOOPETEHUE OIBITAa HKOJIOTO-HAPABICHHON AESITETbHOCTH.

MeranpeameTHsble:

MP 01. CamoctosTensHo (opMynupoBaTh H  aKTyalU3UpOBaTh IMPoOIIEeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE.

MP 02. YcraHaBiauBaTh CYILIECTBEHHBIM NMPU3HAK WJIM OCHOBAaHUS JJI CPaBHEHUS,
Kiaccuukanuu u 0600IICHUSI.

MP 03. OnpenensaTe LeNU AEATEIbHOCTH, 33JaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS.

MP 04. BeISIBISTh 3aKOHOMEPHOCTH U IPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBICHUSX.

MP 06. Bnanerps HaBbIKaMH y4eOHO-HCCIIEIOBATEILCKONW M MTPOCKTHOM JEATEIHHOCTH,
HaBbIKaMU pa3pelieHus pooeMm.

MP 07. CnocoGHOCTh U TOTOBHOCTb K CAMOCTOSITEIIbHOMY IOMCKY METO/I0B pEIleHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B [TO3HAHUSI.

MP 08. OsiageHue BHIAMU JAEATEIBHOCTU IO IOJYYEHHIO HOBOI'O 3HAHHSA, €ro
MHTEPIIPETAllUY, IPE0OPA30BAHUIO U MPHUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, B TOM
YUCIIe IPU CO3/1aHUM YUEOHBIX U COLIMATIBHBIX IIPOCKTOB.

MP 09. ®opMmupoBaHME€ HAy4HOIO THUIIA MBIIUIEHUS, BIJIAJICHUE HAyYHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATHSMHU U METOJIAMHU.

MP 11. BbgBASATH HNPUUMHHO-CIEACTBEHHBIE CBSA3M W aKTyalIM3UpOBaTh 3ajaavy,
BBIIBUTaTh TUIIOTE3y €€ PEIICHUs, HaXOOUTb AapryMEHThl [UIsl JI0Ka3aTelbCTBAa CBOMX
YTBEPKACHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PELICHHUS.

[IpenmerHbie:

ITP O1. Bnagerp MeTonaMu JOKa3aTeNbCTB, aJrOPUTMaMU PEILIEHUS 3a]ad; YMEHHUE
(bopMynupOBaTh OMPE/ENICHUs, AaKCHOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH JOKa3aTeIIbHbIE
paccyXJIeHHUs B XOJI€ PELICHUsI 3a/1ay.

ITP 02. YMmeTh onepupoBaTh MOHATHUSMU: CTENIEHb YMCIA, JorapudM 4Yucia; YMEHUE
BBIMOJIHATh BBIYMCICHHE 3HAYeHUH U TNpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHAMU U
norapudmamu, mpeodpazoBaHus APOOHO-PALMOHAIBHBIX BBIPAXKEHU.

I[TP 03. VYmMerp onepupoBaTh NOHATHUAMU: PALUOHAIBHBIE, HWpPpALHOHAJIbHBIE,
MOKa3aTelbHbIE, CTENEHHbIe, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI.

I[IP 04. VYmerp omepupoBaTh NOHATUAMHU: (QYHKIMS, HEOpepblBHAsS (QyHKIUS,
NPOM3BOJIHAs, TEpBOOOpa3Hasi, OIpPENEeIEHHBI WHTErpaj; yMEHHE HaXOJUTh IPOU3BOJIHBIE
AIIEMEHTApHBIX (YHKIMH, KCIOJIb3Ysl CIpPABOYHBIE MaTEpHUajIbl; MCCIENO0BAaTh B IMPOCTEHIIMX
ciydasx B (DYHKIMM Ha MOHOTOHHOCTb, HAXOJUTh HAWOOJbIIME W HAUMEHbIINE 3HAUYCHUS
¢byuknuii; Ctpouth rpadukd MHOTOUYJIEHOB C MCIIOJIB30BAHMEM armapaTa MaTeMaTH4ecKoro
aHaJINM3a; MPUMEHATh NPOU3BOJHYIO IPU PEUIEHUH 3a7ad Ha JABM)KEHHE; pellaTh IPaKTHKO-
OpUEHTUPOBAaHHBIE 3a/layll Ha HAWOOJIbLINE M HAaWMEHBbLINE 3HAUYEHHS, Ha HaXOXKJEHUE MIYTH,
CKOPOCTH M YCKOPEHHUSI.

[TP 05. YMenue onepupoBaTh MOHIATUSIMM: pallMOHaNbHAs (QYHKIUS, IMOKa3aTeabHas
¢byHKLUs, cTeneHHas QyHKUuUs, Jorapupmudeckas (yHKLIUs, TPUTOHOMETpHUECKUE (DYHKIIMH,
oOpaTHble (QYHKUIUHU; YMEHHE CTPOUTHh I'paduKu M3y4yeHHBIX (QYHKUIUN, UCIOIB30BaTh rpadpuku
IPY U3YYSHUH MPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33124 U3 IPYTUX YUEOHBIX IPEIMETOB
U 3aJ1a4 U3 pealibHOM KU3HU; BbIpaXaTh (OpMyIaMHi 3aBUCUMOCTH MEXAY BEIMUYNHAMHU.

ITP 06. YMmeHue pemarb TEKCTOBBIE 3aJauyd pa3iIUMYHBIX TUIIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, 0JIM U YacTH, Ha JABM)KEHUE, padoTy, CTOMMOCTh TOBApOB U YCJIYT, HAJOTH, 3a/1a4l
U3 00JIaCTH YNpPAaBICHHUS JIMYHBIMH U CEeMEHHbIMM (UHAHCAMH); COCTABIISATH BBIPAKEHUS,
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YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI [0 YCJIOBHUIO 3aJadM, HMCCIIEI0BATH IIOJy4YCHHBIC
pELICHHs U OLIEHUBATh IPAaBJONOI00HOCTh PE3YJIbTAaTOB.

ITP 07. YmeHue omepupoBaTh MOHATUSAMH: CpelHee aphUPMeTHdYecKoe, MeIHaHa,
HauOoJplllee M HaWMEHbIllee 3HA4YEeHUs, pa3Max, MAUCIEpCUs, CTaHAAPTHOE OTKJIOHEHHE
YHUCIOBOr0 Habopa; yMEHHE M3BIIEKATh, HHTEPIPETUPOBATH UH(OPMAIIHIO, TPEACTABICHHYIO B
TabIMIAX, Ha Juarpammax, rpaukax, OTPa)Karollyl0 CBONCTBA pEaJIbHBIX IPOLIECCOB U
SBJICHUW; TPEACTaBIATh HWHPOPMALMIO C MOMOIIBIO TaOJIMII M JUarpaMM; HCCIeI0BaTh
CTaTUCTHUYECKUE JJAHHbIE, B TOM YMCJIE C IPUMEHEHUEM Ipa)uueCKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB.

ITP 08. Ymenue onepupoBaTh MOHATHAMU: CAy4alHBIN OMBIT U CIy4allHOE COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUHCIATH BEPOSTHOCTH C HCIOJIB30BaHHEM
rpagu4ecKux METO/I0B; IPUMEHSATh (QOPMYJIbl CIOXKEHHs M YMHOXEHHS BEpOSATHOCTEH,
KOMOMHATOpHBIE (aKThl U (POPMYIIBI MPU PELICHUH 33/1a4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHbIMHM BEIMYMHAMM; YMEHHE IPUBOJUTH IPUMEPHI IPOSIBICHUS
3aKOHA OOJIBIIMX YKUCET B IPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX.

I[P 09. VYmenue onepupoBaTh IOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb, B
IIPOCTPAHCTBO, JBYTPAaHHBIA  yroJ, CKPEIIMBAIOLIMECS IpsIMbIE, MApPALICIBHOCTh U
NEPIEHIUKYJIAPHOCTD MPSAMBIX M IUIOCKOCTEM, Yrojd MEXAY HMPSMBIMU, YIOJd MEXIY HPSIMOU U
IJIOCKOCTBIO, YTOJI MEXJY IUIOCKOCTSMH, PAaCCTOSHHE OT TOYKHM JO IIOCKOCTH, PacCTOSHUE
MEXy NPSIMBIMH, PACCTOSIHUE MEXy INIOCKOCTAMHU; YMEHHUE UCIIONIB30BaTh IIPU PELICHUH 3a/1a4
u3ydeHHble (aKThl W TEOPEMBbl IUIAHUMETPUHM; yMEHHE OIEHHBATh pa3Mepbl OO0BEKTOB
OKpPY’KaroIlero Mupa.

ITP 10. YmeHue onepupoBarh MOHATUSMU: MHOTOTPAHHUK, CEYEHHE MHOTOI'PDAaHHUKA,
KyO, mapaienenurnes, npu3Ma, nupamujia, Gurypa v moBepXHOCTh BpaIECHUs, LIMIUH/IP, KOHYC,
map, cdepa, cedeHus GUTyphl BpameHus, IUIOCKOCTh, Kacatouascs cepbl, IMHAPA, KOHYCa,
IUIOIAAb TOBEPXHOCTH MHUPaMM[bl, MPU3MbI, KOHYCa, LWIMHJpA, I1apa; YMEHHE H300pakaTh
MHOTOIPAHHUKHA U ITOBEPXHOCTU BpALICHUS, UX CEUEHUS OT PYKH, C ITOMOIIBIO YEPTEHKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; YMEHHUE PACIIO3HABAaTh CUMMETPHUIO B IIPOCTPAHCTBE;
YMEHHUE PACO3HABATh NIPABUIIbHBIE MHOTOTPAHHUKH.

ITP 11. YMenue omnepupoBaTh MOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE, MOJOOHBIE
¢burypsl B INPOCTPAHCTBE; HCIOJIb30BATh OTHOILIEHUE IUIOMIAZe MoBepXHOCTEH M 00BEMOB
NoJ00HBIX (PUTYp IPU PELICHUH 3a/1a4.

[P 12. YmeHue BBIYUCIATH T€OMETPUUYECKHE BEIUYHMHBI (JIMHA, YTOJI, ILJIOIIA[b,
00BbeM, TIIONIA1b OBEPXHOCTH), UCHIOb3Ysl N3yUEHHbIE (POPMYIIBI U METO/IBI.

[TP 13. YmMmeHue omnepupoBaTh NOHSTHUSAMU: MPSIMOYTOJIbHAs CUCTEMa KOOpPJMHAT,
KOOPJMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAIAPHOE IPOU3BEACHHUE, YroJl MEXKIY
BEKTOPAaMH, CyMMa BEKTOPOB, IPOM3BEJCHHE BEKTOpPAa HA YHUCIO; HAXOAWTH C IOMOIIBIO
U3y4EHHBIX (POPMYJ KOOPIUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMS TOUKAMH.

[P 14. Ymenue BbIOMpaTh MOAXOMAIIMNA M3YUYCHHBIA METOJ IJISl PEIICHHS 3a/Jadu,
pacrio3HaBaTb MareMaTuyeckue (akTbl W MaTeMaTH4YeCKUe MOJEIM B TPUPOAHBIX H
OOLIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPHUMEPbl MaTeMaTHYECKUX
OTKphITHI POoccHiickoi 1 MUPOBOM MaTEMaTUYECKON HAYKHU.

1.3. ®opMbI KOHTPOJISI U OLIEHUBAHUS

[IpeameToM OIEHKH CIOYKUT CHOPMUPOBAHHOCTh OOMMUX U MPOdhecCHOHATBHBIX
KOMIIETECHIIUH.
Tabmuma 1 KonTposs 1 orieHKa OCBOSHUST yueOHOM NUCIMIUIMHBI TT0 TeMaM (pa3jieam)

DnemMeHT DOPMBIKOHTPOJIS U OLIEHUBAHUS

yueOHO TekynMiKOHTPOIb IIpomexxyTouHasaTrecTalus

JAUCHUTIITUHBI MeTo/1pI OLIEHKH [IpoBepsiembie Metoasionienk | IIpoBepsemsbie
(3anonnsemcs 6 IIK OK, V, 3 u IIK OK, V, 3
COOMEemcmeult ¢ (ons (Onn




paszoenom 4 paboueii | 0bweobpazosamenvt o0bweobpazosam
npoOSPaMMbl) bIX e/IbHbIX
oucyunaun OK, JI, M, oucyunaun OK,
1) JI, M, 1)
Pasznen 1. IloBTopeHne Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI Koumponvuas OK 01
Tema 1.1 [IpakTuyeckas OK 01, 02, 03, 04 paboma, OK 02
Ilenwn u 3agaum pabota Nel. Ilemn u Oxzamen OK 03
MaTeMaTUKU 3aJa4d MaTEMaTUKU JIP 05, 07, 08, 09 OK 04
IPH OCBOCHUH IPH OCBOCHUH MP 01, 02, 03, 07, 09, 1K 1.2
CIENUATFHOCTH | CIeNHaIbHOCTH 11 JIP 05
Tema 1.2 [pakTryeckas ITP 01, 02, 06, 09, 12, JIP 07
Yucna u pa6ota Ne2. Yucna u 14 JIP 08
BBIYHCIICHUS. BBIYHCIICHUS. JIP 09
Bripaxenus u BripaxeHus u JIP 13
npeoOpa3zoBanus | npeoOpa3oBaHus. JIP 14
. IIpouienTHBIE MP 01
[IpOLIEHTHBIEBBI | BBIYUCIICHHS. MP 02
YUCIICHUS] MP 03
Tema 1.3 [IpaxTrueckas MP 04
YpaBHeHus 1 pabota Ne3. MP 06
HEPaBEHCTBA. YpaBHEHUA U MP 07
Cucremsl HEPaBEHCTBA. MP 08
YPAaBHEHUH U Cucremsl MP 09
HEPaBEHCTB YpaBHEHUH U MP 11
HEPaBEHCTB. 1P 01
Tema 1.4 IIpakTHueckas 1P 02
OyHKIUH: pabota Ne4. 1IP 03
JIMHEHA, DOyHKIUU: 1IP 04
oOpatHast TMHEHHast, oOpaTHast 1P 05
MPOIOPIIMOHANB | TPOTOPIIMOHAIEHOC 1P 06
HOCTb, Th, KBaJIpaTHYHAS 1IP 07
KBaJ[paTHyYHast GbyHKIHS 1IP 08
DyHKIHS 1P 09
Tema 1.5 [TpakTrueckas OK 01, 02, 03, 04 1IP 10
I'eomerpusiHamn | pabota Ne5. IIK 1.2 ar 11
OCKOCTH I'eometpus Ha 1p 12
TUTOCKOCTH JIP 05, 07, 08, 09 1P 13
MP 01, 02, 03, 07, 09, P 14
11
ITP 01, 02, 06, 09, 12,
14
Tema 1.6 [IpakTuueckas OK 01, 02, 03, 04
BxonnasikoHnTpo | pabora Ne6. JIP 05, 07, 08, 09
JbHasipaboTa BxonaHas MP 01, 02, 03, 07, 09,
KOHTPOJIbHAS 11
pabota ITP 01, 02, 06, 09, 12,
14
Paznen 2. OcHOBBI TpUrOHOMETpHH. TpUTOHOMETpHUYECKHE
GbyHKIIH
Tema 2.1 YcrHbIonpoc OK 01, 02, 03, 04
Tpuronomerpuu | CobecenoBanue JIP 05, 07, 08, 09
eckue QyHKIMH MP 01, 02, 03, 06, 07,
MIPOU3BOJILHOTO 08, 09
yriia, 4yucia. ITP 01, 02, 03, 05, 14

Panuannas u
rpajgycHas Mepa




yria

Tema 2.2 IIpakTraeckas

OcHOBHEIE pabota Ne7.

TpuroHoMmeTpud | OCHOBHBIC

eCKHe TPUTOHOMETPUYECKU

TOXKAECTBA. € TOXXIECTBa.

DopMynbl DopMynbl

NpUBEACHUS NpUBEACHUS

Tema 2.3 YcrHeiiionpoc

Cunyc,

KOCHHYC,

TaHTe€HC CYMMBI

U Pa3HOCTH

JBYX yIJIOB.

DOpMyIIBIIBOIH

OroapryMeHTa

Tema 2.4 IIpakTuueckas

Dopmyiisl pabota Ne§.

IIOJIOBUHHOI'O DopMyibl

yrina. @opmyssl | MOJOBUHHOIO yria.

MOHW>KCHHUSI Dopmynbl

CTETIeHU TOHW)KEHUSI CTETICHH

Tema 2.5 YcrHeriionpoc

Tpuronomerpuu | CobecenoBanue

eckre QyHKIHH,

UX CBOMCTBA U

rpadukn

Tema 2.6 VYcerHbiiionpoc

IIpeoOpazoBanu

e rpaukoB

TPUTOHOMETPUY

eckux pyHKIui

Tema 2.7 [IpakTuueckas

Ornucanuie paboTa Ne9.

npousBoAcTBeH | OnmcaHue

HBIX [IPOLIECCOB | MPOM3BOACTBEHHBIX

C TIOMOIIBIO MIPOIIECCOB C

rpadukoB MTOMOIIIBIO TPaHKOB

byHKIHA dhyHKIII
[IpakTuyeckas
pabora Nel0.
Onucanue
MIPOM3BOJICTBEHHBIX
MIPOIIECCOB C
MOMOIIBIO TPaUKOB
dyHKIHI

Tema 2.8 YcrHbIOTPOC

OO6paTtHBIETpPHUTO

HOMETPUYECKHUE

GyHKIMH

Tema 2.9 YcTHEI ompoc

[pocreiitmerp | CobecenoBanue

UTOHOMETPHYEC

KHEypaBHEHUS

Tema 2.10 IIpakTruueckas

[Ipocreiimmerp | pabora Nell.




uroHomerpuuec | Ilpocreiimme

KHEHEPaBEHCTBA | TPUTOHOMETPUUYECKU
€ HEpaBEHCTBA

Tema 2.11 YcTHblionpoc

CHCTEeMBITPUTOH

OMETPUYECKUXY

paBHEHUM

Tema 2.12 IIpakTuueckas

KonrponbHas pabora

pabora 1mo Ne12.KoHTpombHas

pazneny 2 pabota 1o pasaeny 2

«OCcHOBBI «OcHOBBI

TPUTOHOMETPHUH. | TPUTOHOMETPHH.

Tpuronometpuu | TpuroHomeTpuieck

eckue@yHKIMMU» | e QyHKIHN

Paznen 3. Crenenu u kopau. CteneHHas QyHKIUS

Tema 3.1 YcrHBIIONpOC OK 01, 02, 03, 04

CreneHs. ColOecenoBanue JIP 07, 08, 09

CsaoiicTBa MP 01, 02, 03, 06, 07

CTEIEHHU C IIP 02, 03, 04, 05, 14

panroHaNbHBIM

U

JIEUCTBUTEIbHBI

MU

MIOKa3aTesIMU

Tema 3.2 YcrHeritonpoc

CremneHHble

GyHKIIH, UX

CBOMCTBA U

rpaduKu

Tema 3.3 YceTHbIIONpPOC

ITonsitue kopust | CoOecenoBanue

N-0i1 cTeneHu U3

JEUCTBUTEILHOT

0 yHca.

CBolicTBa KOpHS

N-0i1 CTENEHU

Tema 3.4 [IpaxTrueckas

IIpeoGpazoBanu | pabora Nel3.

euppanonans | [IpeoOpa3oBanue

BIXBBIPAXKCHUH UPPaIMOHATBHBIX
BBIPKECHUI
IIpakTuueckas
pabota Nel4.
[IpeobpazoBanue
MpPPaLOHATBHBIX
BBIPAKCHHUI

Tema 3.5 IIpakTraeckas

Pemienne pabora Nel5.

uppauroHanbHel | Pemenue

X YpaBHEHHH U UpPpaIMOHATBHBIX

HEPABEHCTB YpPaBHEHUI U
HEpaBEHCTB

Tema 3.6 [IpakTnueckas

KonrponbHas pabora Nel6.

pabota o Kontponbnas




pazzaeny 3 paborta mo pasneny 3

«Crenenu u «CrereHu ¥ KOPHH.

KOpHH. Crenernaas

Crenennas GhyHKIMD)

GYHKIHSD

Paznen 4. [lokazarenpHassPpyHKITNS

Tema 4.1 YcrHBIHOTIPOC

[Tokazarenshas | CobecenoBanue

byHkLus, ee

CBOICTBA U

rpaduk

Tema 4.2 IIpakTuueckas

Pemrenne pabora Nel7.

MOKa3aTeNbHBIX | Pemenune

YpaBHEHUH H MOKAa3aTeIbHBIX

HEPABCHCTB YPABHEHUH U
HEPaBEHCTB
[IpakTuueckas
pabora Nel8.
Pemenue
MIOKA3aTEeIbHBIX
YpaBHEHUH U
HEPaBEHCTB

Tema 4.3 IIpakTuueckas

Cucremsbirokasza | padora Nel9.

TenbHBIXypaBHE | CHCTEMBI

HUHI MTOKa3aTENBHBIX
YpaBHEHUI

Tema 4.4 [IpakTuueckas

KontponbHas pabora

pabora o Ne20.KonTtponsHas

pazneny 4 pabota o pazneny 4

«[lokazarenbHas | «[lokazarenbHasdy

byHKIS HKLISD)

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

Paznen 5. Jlorapu

Mbl1. JlorapudmudeckasyHkIms

Tema 5.1 IIpakTuueckas
Jlorapupm pabora Ne21.
YHUCIIA. Jlorapudm umucia.
CaoiicTBa CaoiicTBa
norapu@moB norapu@moB
CobecenoBanue
Tema 5.2 YceTHbIIONpOC
Jlorapudmuueck | CobecenoBanue
ast QyHKIMs, ee
CBONCTBa
Tema 5.3 [IpakTnueckas
Pemienne pabora Ne22,
nmorapudmuyeck | Pemenue
WX YpaBHEHUH U | JIOTapH(PMUYECKUX
HEpaBEHCTB YpaBHEHUH H
HEPaBEHCTB
CobecenoBanue
Tema 5.4 IIpakTnueckas
Cuctembuiorapu | padora Ne23.
¢muueckuxypas | CucteMsl
HEHUM sorapu(hMUIECKIX

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




ypaBHEHUI

Tema 5.5 IIpakTruueckas
Jlorapudmer B pabora
IIPUPOLE U Ne24 Jlorapudmer B
TEXHUKE NpUPOJE U TEXHUKE
TIpakTruueckas
pabota
Ne25.Jlorapucdmer B
IPUPOAE U TEXHUKE
Tema 5.6 IIpakTrdaeckas
KonrponbHas pabota Ne26.
pabora mo Kontponbnas
pazzeny 5 pabota o pazaeny 5
«Jlorapudmer. «Jlorapudmer.
Jlorapudmuyeck | Jlorapudmudeckas
asQyHKIIS QyHKITHS
Pazgen 6. YpaBHEHUS U HEPABEHCTBA
Tema 6.1 IIpakTuueckas
PaBHOCHIIBHOCT | pabora Ne27.
b YPaBHEHUH U PaBHOCHIIBHOCTB
HEPaBEHCTB. YpPaBHEHUH U
OobmuemeTonplp | HepaBeHCTB. O0IIHE
CIICHUS METO/BI PEeIICHHUS
CobecenoBanue
Tema 6.2 IIpakTuueckas
I'paduueckmnii pabota Ne28.
Mmetox peuieHust | ['paduueckuii MmeTon
YpaBHEHUH, peLieHus
HEPABCHCTB YpaBHEHUH,
HEPaBEHCTB
Tema 6.3 IIpakTuueckas
VYpaBHeHus n pabota Ne29.

HEPABCHCTBA C

YpaBHEHUA U

MOZyJIeEM HEPaBEHCTBA C
MOJYyJIEM

Tema 6.4 IIpakTuueckas

YpaBHeHus u pabota Ne30.

HEPaBEHCTBA C
napameTpamu

YpaBHEHUA U
HEPaBEHCTBA C
napameTpamu

Tema 6.5
TexcToBrie
3a1a49u
npogeccruoHab
HOT'O
COJlepIKaHUs

[IpakTuueckas
pabota Ne31.
TekcToBble 3a1a9u
podeCcCHOHATEHOTO
CoJlepKaHUs
[IpakTnueckas
pabota Ne32.
TexcToBrIe 3agaun
po(heCCHOHAITBHOTO
COJIepyKaHus
IIpakTruueckas
pabota Ne33.
TekcToBble 3a1a4u
podeCcCuOHaTHEHOTO
COJIepKaHUs

Tema 6.6

IIpakTnueckas

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
ITP 01, 04, 05, 12, 14

KonTponsHas pabota Ne34.

pabora 1Mo Kontponbaas

pasneny 6 pabota o pazaeny 6

«YpaBHEHUS U «YpaBHEHUS U

HEPaBEHCTBAY HEPaBEHCTBAY

Paznmen 7. [lponsBogHas pyHKINH, €€ TPUMEHEHHUE

Tema 7.1 YcrHBIHOTIPOC

Yucnosas CobecenoBanue

MOCIIEA0BATENbH

OCTb.

Brruucnenue

TIpEJIeIoB

II0CJIE0BATENIbH

ocTen

Tema 7.2 IIpakTuueckas

[onstue o pabota Ne35.

MPOU3BOTHOMN IlonsTue o

byHKIUH MIPOU3BOAHOM
(hyHKIUM

Tema 7.3 IIpakTuueckas

Dopmynsl U pabota Ne36.

IpaBUIIa DopMyIbl U

muddepeHunupo | mpaBuiIa

BaHUS nmud hepeHnrpoBaHn
s
CobecenoBanue

Tema 7.4 YcrHeritonpoc

[IpousBoanascn

O’KHOH(YHKIUH

Tema 7.5 YcTHbionpoc

[lonsitue o

HETPEePHIBHOCTU

GbyHKIUH.

MerouHTEpBa

OB

Tema 7.6 IIpakTuueckas

dusnyeckuii u pabora Ne37.

reoMeTpuyuecku | @u3nUecKuil u

1 cMBICIT reOMETPUYECKHIMA

IIPOU3BOAHOM CMBICII
ITPOU3BOAHON

Tema 7.7 IIpakTuueckas

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

Uccnenopanue pabota Ne40.

byHKUMi 1 Hccnenoanue

NOCTpoeHUe UX | (DYyHKIUH U

rpadukoB MMOCTPOCHUE UX

10




rpauKoB

Tema 7.10 IIpakTraeckas
Haubompmiee | paborta Ne41.
HanMeHbIIIee Haubonpmiee u
3HAYCHUS HanMeHbIIIee
GbyHKIIIH 3HaYeHUs PYHKINN
Tema 7.11 IIpakTrdaeckas
Haxoxnenue pabota Ne4?2,
ONTUMAIILHOTO Haxoxnenune
pe3ynbpTaTa ¢ ONTUMAIBHOTO
MOMOIIBI0 pe3ynbpTaTa ¢
IIPOU3BOHOMI IIOMOIIBIO
MPOU3BOIHOM
TIpakTruueckas
pabota Ne43,
Haxoxnenue
ONTUMAIHHOTO
pe3ynbpTaTa ¢
MTOMOIIIBIO
MPOU3BOIHOMN
[IpakTuueckas
pabota Ned4,
Haxoxnenueontuma
JTBEHOTOPE3yNbTaTa C
MOMOIIBIOTIPOU3BO/T
HOI1
Tema 7.12 IIpakTuueckas
KonTponsHas pabora Ne45.
pabora mo KonrtponbHas
pazneny 7 pabota o paznemy 7
«IIpousBoaHas «IpounsBoaHas
byHKIIUH, ee ¢byHKINH, ee
PUMEHEHUE) PUMEHEHUE)
Paznen 8. [lepBooOpasHas GpyHKINH, €€ TPHUMEHEHUE
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 ¢dynxmus. [Ipasuna ITP 01, 03, 04, 06
HaXOKACHUS HaXOKACHUS
nepBo0Opa3HbIX | MepBOOOPa3HBIX
Tema 8.2 [IpakTuueckas
ITnomans pabora Ned7.
KpuBosiMHenHoM | Ilnomane
Tpalenuu. KPUBOJIMHENHON
dopmyna Tpaneuuu. ®opmyna
Hrerorona- Hrrorona-JleiiOauma
JleiiOHuIA
Tema 8.3 IIpakTraeckas
Heompenenenn | paGora Ne48.
bl U Heonpenenennslii u
OIpEIEICHHBIN OIpEIETIECHHBIN
WHTETPaITBI WHTETPaJIBI
Tema 8.4 IIpakTuueckas OK 01, 02, 03, 04
Onpenenennbiii | pabora Ne49. K 1.2
UHTErpall B OnpeneneHHbIi
JKU3HHA UHTErpal B )KU3HU JIP 07, 08, 09

11




[IpakTnueckas

MP 02, 03, 06, 07, 11

pabota Ne50. ITP 01, 03, 04, 06
OrnpeneneHHbII
WHTETpaJl B )KU3HH
Tema 8.5 [IpakTuyeckas OK 01, 02, 03, 04
KouTponbHas padora Ne51. JIP 07, 08, 09
pabota o KonTponbHas MP 02, 03, 06, 07, 11
pasneiny 8 pabota 1o pazaeny 8 ITP 01, 03, 04, 06
«Ilepoobpa3zna | «IlepBooOpazHas
g QyHKIHH, ee hyHKIIH, ee
MIPUMEHEHUEC) MIPUMEHEHUEC)
Paznen 9. MuoxecTBa. DiieMEHTHI TEOpUH rpadoB
Tema 9.1 VYcrHbIHOnpoC OK 01, 02, 03, 04
MHoxecTBa. JIP 07, 08, 09, 13, 14
JeticTBUS Haq MP 01, 02, 03, 07, 08,
MHO’KECTBAMHU. 09, 11
HuarpammeiBen TP 07, 08, 14
Ha
Tema 9.2 YcrHbritonpoc
I'padsr
OcCHOBHBIE
TIOHATHS U BHIBI
Tema 9.3 [IpakTuueckas
MHOxecTBO 1 pabora Ne52.
rpadsr. MHOxeCTBO 1
Pemmenue rpa¢sl. Pemenne
MIPHUKJIATHBIX NPUKJIATHBIX 33724
3a1a4 IIpakTuueckas
pabota Ne53.
MHOXkeCTBO U
rpadsl. Pemenue
NPUKIATHBIX 33724
Tema 9.4 [IpaxTrueckas
KontponbHas pabota Ne54.
pabora o Kontposbhas
pazneny 9 pabota o pazneny 9
«MHOXkecTBa. «MHOXkecTBa.
DIEMEHTBITEOpH | DIEMEHTHI TCOPUH
urpadoB» rpadoBy
Paznen 10. DnemeHTH KOMOMHATOPUKH, CTATUCTUKH U TEOPHH
BEPOATHOCTEN
Tema 10.1 VYcerHblil onpoc OK 01, 02, 03, 04
Ocnosuelenions | CobecenoBanue JIP 07, 08, 09, 13, 14
TUAKOMOMHATOP MP 01, 02, 03, 04, 06,
HKH 07, 08, 09, 11
Tema 10.2 YcrHbIonpoc ITP 01, 07, 08, 14
CoOrITHE, CobecenoBanne
BEPOSITHOCTD
COOBITHSL.
Cnoxenue u
YMHOXKCHHE
BEPOATHOCTEN
Tema 10.3 IIpakTnueckas
BepostHoCTS B pabota Ne55.
npodeccronans | BeposTHOCTH B
HBIX 3a]]a9ax npo¢hecCHOHATBHBIX
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3agadax

IIpakTruueckas
pabota Ne56.
BeposTHOCTS B
podeCCHOHATTLHBIX
3amagax
Tema 10.4 YcTHblionpoc
JuckperHas
ciyvaiiHas
BEJIMYMHA,
3aKOH €€
pacnpeneneHus
Tema 10.5 IIpakTrdaeckas
3amaunmaremar | pabora Ne57.
n4eckoucTatucT | 3agaun
150971 MaTeMaTU4eCcKOi
CTaTHCTUKH
CobecenoBanue
Tema 10.6 [IpakTuueckas
CocraBrenue pabora Ne58.
Ta0IUI U CocraBnenue
JuarpamMm Ha TaOJHII U TUarpaMm
MIPAKTHKE Ha TIPaKTHKE
IIpakTuueckas
pabota Ne59.
CocraBnenue
Ta0JIUI] ¥ TUarpaMmm
Ha TIPaKTHKE
[IpakTuueckas
pabota Ne60.
CocraBneHue
Ta0JIMI] ¥ TUarpamMmm
Ha MPAaKTHKE
Tema 10.7 IIpakTuueckas
KoutponbsHas pabota Ne61.
pabora mo KonrtponbHas
pazneny 10 pabota 1o pa3neny
«ONeMEHTHI 10 «3nemeHTHI
KOMOWHATOPUKH | KOMOWHATOPHUKH,
, CTATUCTHKH U CTaTHCTUKU U
TEOpUHU TEOpUHU
BEPOSITHOCTENW» | BEPOSTHOCTEID
Pazmen 11. IlpsiMbie ¥ TUIOCKOCTH B TPOCTPAHCTBE
Tema 11.1 YcrHbIONpOC OK 01, 02, 03, 04
OcHoBHBIE CobecenoBanue JIP 05, 09
ITOHATHSA MP 02, 03, 04, 06, 07,
CTEPEOMETPHH. 08, 09
Pacnonoxenne ITP 01, 09
MPSIMBIX U
IIJIOCKOCTEN
Tema 11.2 IIpakTrueckas
[NapannensHOCT | pabora Ne62.
b TIPSIMBIX, [NapannensHOCTD
PSIMOU U MPSIMBIX, IPSIMOU U
TUTOCKOCTH, TUIOCKOCTH,
TIOCKOCTEN TIOCKOCTEN
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Tema 11.3 YcrHbionpoc

Ilepnienmukymsip | CobecenoBanue

HOCTB TIPSIMBIX,

IPsIMOY U

TUIOCKOCTH,

IJIOCKOCTEN

Tema 11.4 IIpakTuueckas

Teopema o Tpex | pabora Ne63.

nepneHaukyisap | Teopema o Tpex

ax. MIEPIICHANKYIISPAX.

Pemennesanay Pemenue 3agau

Tema 11.5 IIpakTrueckas

ITapamrensubie, | padorta Ne64.

nepreHaukysip | IlapannencHbie,

HBIE H NepIeHIUKYISIPHBIC

CKPEIIMBAIONINE | M CKPEIIMBAIOIINECS

s IpsSIMbIe TIpsIMbIE
[IpakTuueckas
pabota Ne65.
ITapannensHele,
MEPHEHIUKYISIPHEIE
U CKpelUBaroInecs
TIPsSIMBIE

Tema 11.6 IIpakTuueckas

KonrtponbHas pabota Ne66.

pabora mo KonrtponbHas

pazneny 11 paboTa 1o pa3gemy

«IIpsmble u
TUIOCKOCTH B
IPOCTPAHCTBE

11 «IIpsimbie u
TUIOCKOCTH B
IPOCTPAHCTBE)

Pazgen 12. MHOrorpaHHUKH U Tea BpalEHUS

Tema 12.1
MHOrorpaHHuK.
Bepuunsl,
pebpa, rpaHn
MHOTOTPaHHUKA

YceTHbIIONpPOC
CobecenoBanue

Tema 12.2
[Ipuzma, ee
COCTaBIISIOIINE.
Ceuenus
pu3Mbl. Bujsl
IPU3MBI

VYeTHbI onpoc

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

YceTHbIIONpOC

Tema 12.4
IInpamuna, ee
CeUyeHHUe.
IIpaBunbHas 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
P 10, 11, 12
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MOJTHAS BokoBas u nonHas

MMOBEPXHOCTh MTOBEPXHOCTh

TIPU3MBIL, TIPU3MBI, THPAMHUJIBI

MTUPAMUJIBI

Tema 12.6 YcTHblionpoc

CummeTpus B

Kyoe,

napaniesnenuie

Iie, TIpU3Me,

nupaMuze

Tema 12.7 [IpakTuueckas OK 01, 02, 03, 04

ITpumepst pabota Ne68. K 1.2

CUMMETpHUH B TIpumepsr

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

Tema 12.8 YcrHbIIONpOC OK 01, 02, 03, 04

IIpaBunbHBIE

MHOTOTPaHHUKH JIP 05, 09

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

Tema 12.9 VeTHblionpoc 11

Hunuaap u ero I1P 10, 11, 12

AIIEMEHTBHI.

CeueHHEIMIINHT

pa

Tema 12.10 YcTHbionpoc

Konyc u ero

AIIEMEHTBHI.

CeueHneKoHyca

Tema 12.11 YcTHbionpoc

YceueHHbIi

koHyc. CeueHne

YCEUEeHHOT0

KOHYycCa

Tema 12.12 YceTHbIIONpPOC

[ap u chepa,

UX CCUCHMS

Tema 12.13 IIpakTuueckas

O0bewM Tena. pabora Ne70. O6bem

OtHomenne tena. OTHOIIeHNE

00BeMOB 00BEMOB TTOJTOOHBIX

MOTIOOHBIX Tell TeN

Tema 12.14 YcrHbIonpoc

O0BeMBI U

IO N

MMOBEPXHOCTEHN

Te

Tema 12.15 IIpakTruueckas

Kombunanun pabota Ne71.

MHOTOrpanHuko | KomOunarum

B U T€J MHOTOTPaHHUKOB U

BpaIICHUSI. TEJI BPAIICHUSI.
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I'eomerpuuecku | I'eomerpudeckue
eKOMOMHAIMMHA | KOMOMHALMH Ha
MPaKTUKE HPaKTUKE
IIpakTrnueckas
paborta Ne72.
KomOunnammmn
MHOTOTPaHHUKOB H
TeJ BpaIlIEeHUs.
T'eomerpuueckue
KOMOMHAIINK HA
MpaKTUKe
TIpakTruueckas
pabora Ne73.
KomOunanmun
MHOTOI'PaHHUKOB U
TeJI BpaLICHUS.
I'eomeTpuueckue
KOMOMHAIIMK HA
IPAKTUKE
Tema 12.16 IIpakTuueckas
KonrtponbHas pabota Ne74.
pabora mo KonrtponbHas
pazneny 12 paboTa 1o pazgeny
«MHororpanauk | 12
U U Tella «MHOrorpaHHuKHu 1
BPALLCHUS) TeJIa BPAIICHISD)
Paznen 13. KoopnuHatel 1 BEKTOPBI
Tema 13.1 IIpakTuueckas
JlexapToBsI pabota Ne75.
KOOPJMHATHI B JexapToBbI
MIPOCTPAHCTBE. KOOPJIMHATHI B
[Ipocreiiuesan | MpoOCTPaHCTBE.
auu B IIpocreiimue 3anaun
KOOpJMHATaX B KOOpAMHATaX
Tema 13.2 IIpakTuueckas
Bekropsl 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
KOOpIMHATHON 3aJa4u Ha
IJIOCKOCTH KOOpJIMHATHON
TJIOCKOCTH
Tema 13.4 IIpakTrueckas
KonTponbHas pabota Ne78.
pabora 1o Kontponbhas
paszmemy 13 paboTa 1o pasieny
«Koopnunatel u | 13 «Koopaunatsl n
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 «MaremaTuka

2. OueHOYHBbIE CPe/ICTBA TEKYLer0 KOHTPOJISl yCIIeBAeMOCTH U KPUTEPHH OLEHKH

Ne IIpaBuabHbIH
Conep:xaHue Bonpoca Komnerenuus
n/n OTBeET
1. Jnmnna mapuipyra 36 kM. Typuctel npouuu nemkom 25% B OK 01
IIyTH, @ OCTAaBIIYIOCS YacTh IIyTH IUIBLIM HA IUIOTaX.
CKOJIbKO KMJIOMETPOB TYpPUCTHI IPOIUIBLIM Ha II0Tax?
a)ll
0)9
B) 27
r)21
2. B paBHOOeApeHHOM TPEYroJbHUKE YToJl IPU OCHOBAHUU a K 1.2
paBen 60 rpagycam. DTOT TPEYTOJIbHUK:
a) MPaBUIILHBII
0) MIPSIMOYTOJIbHBIN
B) HE CyILECTBYET
r) IIPOU3BOJIbHBIN
3. Bcraspre nponyniennoe ciioBo: «lIpu nenenun creneHen BBIYUTAIOTCS OK 01
C OZIMHAKOBBIMU OCHOBAHUSIMHU, OCHOBAaHHE OCTaeTCs
NPEXHUM, a TOKa3aTeNn
».
4, YCcTaHOBHTE COOTBETCTBUE MEKITY (hOpMYIIon u 1-r OK 01
Ha3BaHHEM (DYHKIUU: 2-B
1. O6patHasi TPUTOHOMETPHYECKAS 3-a
2. CreneHHas 4-6
3. Iloka3aTtenbHas
4. TpuroHoMeTpuyeckast
a)y=a"
0)y =sinx
B)y = x°
I)y = arccos x
5. Beruncnure 3HaYeHne BoIpakeHHs logs 6715 B OK 02
a)-5
0) 5
B) 4
r) 4
6. Haiinute kopan ypaBHeHus (x — 5)vV2x —3 =0 B OK 02
a) 6 r
0) 8
B) 5
T) 1,5
7. [TocTaBbTe B COOTBETCTBUE (PYHKIIUH €€ TPOU3BOJHYIO: 1-8 OK 03
2-a
a.y = 4x3 1.3 cos(3x + 2) 3-6
6.y=6x—11 2. 12x2 4-r
B.y = sin(3x + 2) 3.6
r.y =2x>—5x+3 4,10x* — 5




Ecnu x, — kpuTuyeckas Touka u IpH rnepexojie yepes3 Heé
CJIeBa HAIpaBo MepBasi MPOU3BOIHASI MEHSET 3HAK C «+)» Ha
«» TO B JIaHHOH TOYKe

MaKCHUMYyM

OK 03

OnumIuTe aNropuT™ COCTaBICHUS YPABHEHHUS
KacaTejbpHOU K rpaduky ¢pyukuuu y = f(x). B otBere
YKQKHUTE BEPHYIO TOCIICI0BATEILHOCTD JACHCTBHI.

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

2) [oacraButh Haiinennsie uncia a, f(a) v f'(a) B
obiiee ypaBHeHHe KacatenbHoit y = f(a) + f'@ -

(x —a).

3) O603HaunTH OYKBOHM @ aOCIIMCCY TOYKH KacaHUsI.

4) Haiiru f (a).

N~ B~

OK 03

10.

Bribepute nepBoodpaszmyro ais ¢pyukmnuu f(X) = 4x — 1.
a) F(x) =16x?+ C

6) F(x) =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
MHTETPAIIOM U €T0 3HAYEHHEM:

a. [ x"dx 1. —cosx +C

6. [ sinxdx 2.+ C

& 3. Injx| + C

X
Xn+1
r. [ e¥dx 4. +C
n+1

1-6
2-r
3-8
4-a

OK 01

13.

YTo He paccMaTpuBaeTCs B paMKax KOMOMHATOPHKH?
a) IepeCcTaHOBKHU

0) UHTErpabl

B) pa3MelleHus

T') COYCTaHUS

OK 04

14.

[Tpsimble, MMErOIINE OJIHY OOIYIO TOUKY, Ha3bIBAIOTCS

MEpEeCCKaromun
MHUCHA

OK 01

15.

Kakoli cuMMeTpun He CyniecTByeT?

a) TPOWCTBEHHOM
0) LEHTPATBHOM
B) OCEBOM

r) 3€pKaJIbHON

a

K 1.2

Kpurepun oueHuBanus:

«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. OueHoYHbIE CPeACTBA /sl IPOMEKYTOUYHOH aTTeCTALMU U KPUTEPHHU OLEHKHU

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 GyHKIWsI, €€ CBONCTBA U rpaduK.

10) Tloka3zaTenbHas QyHKIHS, €€ CBOICTBA U rpaduK.

11) Jlorapudmudeckas GpyHKIHs, € CBOMCTBA U rpaduK.

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

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

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

15) OOpaTHbIC TPUTOHOMETPUIECKUE (DYHKIIHH.

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

17) PemuieHue UppalroOHAIbHBIX YPABHEHHIA.

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

20) Jlorapudm. [IpaBuna neiicTuii ¢ JorapudmMamu.

21) Pemenue morapuMUIECKUX YPaBHEHUN H HEPABEHCTB.

22) TlocnemoBaTenbHOCTh. CIIOCOOBI 3a1aHUS H CBOMCTBA YHCIIOBBIX MTOCIIEA0BATEILHOCTEHA.
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) CBsi3b MPOU3BOJHOM C BO3pACTaHUEM U YOBIBAHHEM (DYHKITHH.
33) Kpurnueckue ToYkH QyHKIUH, 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 KOMOMHATOPHUKH: TIEPECTAHOBKH, COYCTAHUS M Pa3MEIIICHUS.
40) CoObiTHE, BEPOSITHOCTH COOBITHSI.

41) OnpeneneHue BEPOSITHOCTH: KIACCUUECKOE, CTATUCTUIECKOE i TEOMETPUIECKOE.
42) OCHOBHbBIC CTATUCTUYECKUE TMOKAa3aTeNH: CpejiHee apu(pMeTHUecKoe, pa3Max, MeauaHa u
MoOJIa.



43) OCHOBHBIE MIOHATHS CTEPEOMETPHUH.

44) BzauMHOE pacrojI0XKECHUE MPSAMBIX M TUIOCKOCTEH B TPOCTPAHCTBE.
45)  YTiabl M@Ky IPSAMBIMH. YTOJI MEKAY MPSIMOH U IJIOCKOCTHIO.
46) [lapajuienbHbIe IPSMbBIC B IPOCTPAHCTBE.

47) TlapayieabHOCTB MPSMOI U TUIOCKOCTH.

48) Tlpu3Hak napayiebHOCTH MI0CKOCcTel. CBOWCTBA MapauIeIbHBIX TUIOCKOCTEH.
49) TlepneHIUKYISPHBIC IPSIMBIC B TPOCTPAHCTBE.

50) IlepneHIUKYASAPHOCTH IPSIMOM U TUIOCKOCTH.

51) [Ilpu3HaK nepreHIuKYIIPHOCTH TIOCKOCTEH.

52) JIByrpaHHblit yrod.

53) Teopema o Tpex MEPHCHIUKYISAPaAX.

54) TlousTHe MHOTOTpAaHHUKA. BUIBI U 3JIEMEHTHI MHOTOTPAHHUKOB.
55) BszaumHOE pacnoioKeHHe IOCKOCTH U MHOTOTPaHHUKA.

56) IlousTHE TEN BpALCHHUS U MX BHJIBIL.

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: leHTpaIbHAs, OCeBast U 3epKaabHasl.

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 MPH MPUBEICHUH IPUMEPOB, UCTIOIb30BAHUU
HarJAHBIX MaTEPUAJIOB U IJIAKaTOB;

4) He oNycKaroT OMMOOK MPU BOCIIPOU3BEICHUN 3HAHU;

5) 6e3 3aTpyaHEHMH JarOT OTBETHl Ha BHJIOM3MEHEHHBIE BOINPOCHI, HA KOTOpPbIE HET MPSMBIX
OTBETOB B y4eOHOI uTeparype.

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

1) ycBomIM OCHOBHOM 00BbeMa MaTepHalia B COOTBETCTBHH C ITPOrPaMMOil 00yUeHHUS;

2) yMEIOT OTBEYATh HA MIOCTABJICHHBIE BOIPOCHI;

3) NpuUMEHSIOT MOJyYeHHbIe 3HAHUS MPU MPUBEIECHUU NMPUMEPOB, UCIIOJIB30BAHUM HATJISIHBIX
MaTepUajoB U IJIAKATOB;

4) nomyckaroT He3HAuYUTENIbHbIE OIIMOKM TNpPU BOCIPOU3BEICHUM 3HAHUN, KOTOpPBIE JIETKO
YCTPAHSIOT C IIOMOILBIO TOTIOJHUTEIBHBIX BOIIPOCOB;

5) UCHBITBIBAIOT HEKOTOPBIE 3aTPYJHEHUS TOJIBKO IPU OTBETAX HA BUJOW3MEHEHHBIE BOIPOCHI,
Ha KOTOpbIE HET MPSIMBIX OTBETOB B Y4eOHOM JIUTEpaType.

Ouenka «3» (y10BJI1eTBOPUTEIbHO) - BHICTABIISIETCS 00YUYaIOLIUMCS, KOTOPBIE:
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1) ycBomsnM OCHOBHOW OOBEM MaTepualla B COOTBETCTBHHM C TMPOTPaMMOM OOydYEHHs, HO
UCTIBITBIBAIOT 3aTPyJHEHUS TMPU €ro CaMOCTOSTEILHOM BOCIPOW3BEACHHH U TPeOyIOT
HABOJSIIUX U YTOYHSIOIIUX BOIPOCOB;

2) 0TBEYaIOT B OCHOBHOM Ha BOMPOCHI BOCIIPOU3BOISAIIETO XapaKTepa;

3) TpPUMEHSIOT TIONYyYEHHBIC 3HAHUSA TIOCPEACTBEHHO TMPU MPUBEACHUH IPUMEPOB,
MCIIOJIb30BAaHUU HArJISAHBIX MAaTEPUAJIOB U IJIAKaTOB;

4) nomyckaroT OIKUOKU IIPU BOCIIPOU3BEICHNN 3HAHUH, KOTOPBIE YCTPAHSIIOT TOJIBKO C TOMOIIBIO
JOTIOTHUTEIBHBIX BOIIPOCOB;

5) UCHBITHIBAIOT OINpE/AETICHHbIC 3aTPYIHEHHUS MPU OTBETaX Ha BUJIOU3MEHEHHbIEC BOIPOCHI, HA
KOTOPBIC HET MPSMBIX OTBETOB B YU€OHOU JIHTEpATypeE.

Onenka «2» (Hey/10BJIeTBOPUTEIBHO) - BRICTABIISICTCS 00YyJalOIUMCs, KOTOPBIE:

1) UMErOT OTHEeNbHBIC MPEACTABICHUS 10 OCHOBHOMY 00BEMYy MaTepuaia B COOTBETCTBHH C
pPOrpaMMOil OOyYEeHHS, a CaMOCTOSITEIIbHOE BOCIIPOW3BEICHHE 3HAHHWI TpPeOyeT HaBOISIINX
BOIIPOCOB;

2) UCHBITHIBAIOT 3aTPYAHECHUS JaXKe MTPH OTBETaX Ha BOMPOCH BOCIIPOU3BO/ISIIEIO 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

JKusHb n HayuHble OTKpbITHA Ppancya Buera
[TpousBogHas U €€ MPUKIaJHOE 3HAUEHUE
YpaBHEHMsI, HEPABEHCTBA U CIIOCOOBI UX PEIICHUS
[Tudarop u ero HayuyHbIe OTKPBITUS

MaremaTuka: UICTOpPHSI BOSHUKHOBEHHSI U Pa3BUTUS
3agauu Ha ApoOU M UCTOPHSI UX BOZHUKHOBEHHUS
Maremartuka u €€ posib B apXUTEKTYpe

I'paduxy QyHKIMHA 1 MX TPUMEHEHUE

©ooo~NOhkhwhE

Hporpeccpm 1 UX NPAKTUICCKOC IPUMCHCHUC

. B mupe BeposiTHOCTEHM

=
- O

. ['eomerprueckue Tena B MpoCTPAHCTBE U BOKPYT HAC

[HEN
N

. Uucna u ux ucropus

[HEN
w

. 30JI0TOC CeUeHHE B MaTEMAaTHKE U €T0 IMPUKIAAHOC 3HAUCHUEC

[HEN
SN

. HpOHeHTI)I, HX 3HAYCHUEC U MPUMCHCHUC

[HEN
(9

. [lepBooOpazHas, uHTErpal u ero NpUuMeHeHue

[EEY
(o))

. TexcToBBIE 3agaUn U UX peHICHUC

[EEY
\l

. MeToapsl MaTeMaTHUe€CKON CTaTUCTUKH

[EEY
oo

. HI/IpaMI/I,Z[BIZ TCOMETPHUICCKOC TCJIIO U aPXUTCKTYPHOC BCIIUKOJICIINC

[EEY
O

. Jlorapu(MbI: CYyIIIHOCTh M UX CBOMCTBA
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20. B Mupe KBaJpaTHBIX ypaBHEHHIA

21. TpeyroibHUKH, UX CYIHOCTD U 3HAYCHUE

22. TeoMeTpus: U3 ITyOUHBI BEKOB JI0 HALIUX JHEH

23. TokasaTesbHble yPaBHEHHUS U HEPABEHCTBA: CYIIHOCTh M CIIOCOOBI PELICHHS
24. TpuronoMeTpus U MUP BOKPYT HAC

25. CuMMeTpHS - OCHOBOTIOJIArArOIIMI IIPUHLIAI YCTPOMCTBA MUpa
26. Maremaruku JlpeBHeii I'peliuy 1 MX OTKPBHITHS

27. MHOrOyroJbHUKH MX CBOICTBa

28. BeKTOpHBI Ha IIOCKOCTH M B IPOCTPAHCTBE

29. VppauyoHanbHble YPaBHEHHUS M CIIOCOOBI UX PEIIEHHUS

30. Tena BpaeHus, UX BUIBI M CBOHCTBA

31. B Mupe KOMOUHATOPUKH

32. ®yukuuu: cnocobbl 3a1aHKs ¥ CBOHCTBa

33. CucreMbl KOOPAMHAT U UX IIPUMEHEHHE

34. KopHau, cTeleH: 1 J0rapu(Mbl

35. TpuronoMeTpuyeckue ypaBHEHHs U HEPABEHCTBA U MX PEIIEHUE

36. 3HakoMOe ¥ HE3HAKOMOE YHCIIO MU

Kputepuu oneHuBanus:

Ouyenxa « Omauunoy.

— paboTa HOCHUT TPAKTHUYSCKUU XapakTep, COACPKHUT TPAMOTHO H3IIOKECHHYIO
TEOPETUYECKYI0 0a3y, XapaKTepusyercs JIOTUYHBIM, IIOCJICOBATCILHBIM — H3JI0KCHHECM
MaTepuraia ¢ COOTBETCTBYIOIIMMH BBIBOJIAMU U 00OCHOBAHHBIMH MPEIIIOKESHUIMU;

— mpu 3anmTe padboThl OOYYArOUIUICS IMOKAa3bIBAET JOCTATOYHO TIYOOKHE 3HAHMS
BOIIPOCOB TEMBI, CBOOOJHO OIEPHPYET JAHHBIMH HCCIICIOBAHUSMH, BHOCHUT OOOCHOBaHHBIC
MPEIUIOKEHHUS, BO BPEMS BBICTYIUICHUS HWCIOJL3YeT HAMISJIHBIC MOCOOHUsS (TAOHIIBI, CXEMBI,
rpaduku, MEKTPOHHBIE TPE3eHTAlMU U T.J.) WU Pa3faTO4YHbI MaTepual, JIETKO OTBeYaeT Ha
MOCTaBIIEHHBIE BOMPOCHI.

Oyenxa «Xopowioy.

— HOCHUT NPAKTHYECKHUU XapaKTep, COMCPKHUT IPAMOTHO H3JIOKEHHYIO TCOPETHUECKYIO
0a3y, XapakTepHu3yeTcs IOCIEeI0BaTEIbHBIM M3JI0KEHHEM MaTepuana C COOTBETCTBYIOLIUMU
BBIBOJIaMU, OJTHAKO C HE BMOJHE 00OCHOBAaHHBIMHU MPEJIOKEHUSIMU;

— TIpU 3ammuTe OOYyJYAIONIWICS IT0Ka3bIBaeT 3HAHUS BOIMPOCOB TEMBI, OIEPHPYET
JAaHHBIMHA HCCJICIOBAHUSI, BHOCHUT TIPEUIOKEHHs, BO BpEMs BBICTYIUICHHUS WCIOJb3YeT
HarJsiaHble TocoOus (TaOnuIbl, CXeMbl, TpaduKH, SJICKTPOHHBIC NPE3CHTAUA W T.JA.) WIU
pa3aaTovyHbI MaTepuan, 6e3 0coObIX 3aTPYIHEHUI OTBEYAET Ha TOCTABIIEHHBIE BOIIPOCHI.

Oyenka « Y0061emeopumensHoy.

— HOCHUT TpPaKTHUYECKUU XapaKTep, COJAEPKUT TEOopeTHUecKyro 0asy, Oaszupyercs Ha
MPAKTUYECKOM MaTepuaje, HO OTIMYAeTCS MOBEPXHOCTHBIM aHAU30M M HEIOCTaTOYHO
KPUTHYECKHM pa30opoM, B HeW MPOCMATPUBAETCA HEMOCIEAOBATEIHLHOCTh HU3IOKEHUS
MaTepuaa, peIcTaBIeHbl HEOOOCHOBAHHBIE MPEATIOKEHUS;

—  UMEIOTCS 3aMEYaHMsI 110 COAEPIKAHUIO PAOOTHI M 0(hOPMIICHUIO;

22



— TIpH 3alIuTe O0yYaroNIMiics MPOSBISET HEYBEPEHHOCTh, TIOKA3bIBACT cllaboe 3HAHUE
BOIIPOCOB TE€MBI, HE JIA€T MOJHOT0, aPTYMEHTUPOBAHHOI'O OTBETA Ha 3aJJaHHbIE BOMIPOCHI.

Oyenka «Heyoosnemeopumenvroy:

—  UHAUBHUIYaJbHBIN IPOEKT HE 3aBEPIIICH;

— K 3amuTe o0y4aromuiics He 10IyCKaeTCs.
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