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1. MacnopT ¢oHAA OLIEHOUYHBIX CPEICTB

1.1. ObaacTh npuMeHeHHus

@OH]1 OLIEHOYHBIX CPEJCTB NpPEAHA3HAUEH JJIsl OLIEHUBAaHUS 3HAaHUW, YMEHUH, YpPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIMHA CTYJAEHTOB, oOydwaromuxcsi mo crnenuanbHoctd 09.02.01
KomnproTepHsle cucTeMbl U KOMILIEKCHI 110 yueOHol aucuuiuinae O/1.07 Marematuka.

®OC cocrasinen Ha ocHoBe PI'OC u paboueli mporpaMMbl TUCIUILUIUHBI.

[TpoMexxyTouHas arrecranusi Mo y4eOHOW IUCIUIUIMHE MpPeAyCMOTpeHa B ¢opMme
9K3aMEHAacC BBICTABJICHMEM OTMETKH IO CHCTEME «OTJIMYHO, XOPOUIO, YIOBJIETBOPHUTEIHHO,
HEYJIOBJIIETBOPUTEIHHOY.

1.2. Tllnanupyemble pe3yJabTaThl OCBOEHHUS THCUMILIMHBI

Ocoboe 3HaueHue AUCLUIUIMHA MMeeT IpHU (OPMHPOBAHHMU M PA3BUTUU OOILUX HU
npodeccuoHaNbHbBIX KoMIeTeHIUH B cooTBeTcTBUU ¢ PI'OC:

OK 01. BeiOupare crocoObl pemieHus 3aaad Npo(ecCHOHANbHOM eATeIbHOCTH
NPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Hcrnonp30BaTb COBPEMEHHbIE CpEJICTBA MOMCKA, aHAINW3a U UHTEPIPETaLUn
uHpopMannu, 1 UHPOPMAITMOHHBIE TEXHOJIOTUHU ISl BBIMOJHEHUS 3a7ad MpoecCHOHATbHON
NEeSITEbHOCTH.

OK 03. IlmanupoBaTb U peanu30BbIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE U
JUYHOCTHOE pa3BUTHE, MPEIIPUHUMATENbCKYIO NESITEIbHOCTh B IpodeccuoHalbHOU cdepe,
UCTIOJIF30BaTh 3HAHUS 10 MPAaBOBOM M (PMHAHCOBON TI'PAaMOTHOCTH B PAa3IMYHBIX KHU3HEHHBIX
CUTYalMsIX.

OK 04. DddexTnBHO B3aNMOACHCTBOBATH U pabOTAaTh B KOJJICKTHBE U KOMaH/IE.

[Tpodeccuonanpubie kommereHIUUB cooTBeTcTBHM ¢ PI'OC CIIO:

IIK 1.1. AnanusupoBaTh TpeOOBaHMSI TEXHHUYECKOIO 3aJlaHUsl Ha IPOEKTUPOBAHHE
U(PPOBBIX CUCTEM

B pamkax mnporpammsl  00HIE00pa30BATEIBbHOM  TUCIUIUIMHBI  OCBAaMBAIOTCS
JUYHOCTHBIE, METaNpeJIMETHbIE U MPEIMETHBIE Pe3yIbTaThl B COOTBETCTBUM C TPEOOBaHHUSIMHU
®I'OC cpennero od1miero 0opa3oBaHusl.

[Inanupyemble  pe3ynbTaThl  OCBOGHMS  JUCHMIUIMHBL:  JuyHOCTHRIe  (JIP),
metarnpeameTHsie (MP), mpenmernsie st 6a3oBoro yposHs uzydenus (I1P).

JIngHOCTHBIE BKIIFOYAOT:

JIP 05. ChpopMHpPOBaHHOCTh OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUU
¢ 00IIeyenoBeYeCKUMHI 1LIEHHOCTSIMU U HJeallaMd TpakJaHCKOro 0O0IlecTBa; T'OTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITETIbHOM, TBOPYECKON M OTBETCTBEHHOM EATETLHOCTH.

JIP 07. HaBbIkM COTpYJIHUYECTBA CO CBEPCTHUKAMH, JI€TbMU MIIJIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-MCCIIe0BaTENbCKOM,
MIPOSKTHOHN M JPYTUX BUAAX NESTEITHHOCTH.

JIP  08. HpaBcTBeHHOE CO3HaHME U IIOBEJEHHWE HAa OCHOBE YCBOEHUS
0011eYeI0BeYeCKUX [ICHHOCTEH.

JIP 09. I'oTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHKCIIE CaMO0Opa30BaHUIO,
Ha MPOTSHDKEHUU BCEH >KM3HM; CO3HATENbHOE OTHOIIEHHWE K HENpPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpodecCHOHAIBHOM U 00IECTBEHHOM NesTeTbHOCTH.

JIP 13. Oco3nanHblii BbIOOp Oymymieidl mpodeccuu M BO3MOXKHOCTEH peau3ariu
COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB; OTHOLIEHHE K NPOPECCHOHATBHON JEATENIbHOCTH Kak
BO3MOXXHOCTH  YYacTHsl B  PEIICHWH  JIMYHBIX, OONIECTBEHHBIX, TOCYJapCTBEHHBIX,
00IIeHAIIMOHATBHBIX MTPOOJIEM.

JIP 14. CdopMupOBaHHOCTh HSKOJOTHUECKOTO MBINIJICHUS, MOHUMAHUS BIUSHUS
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COIIMAIbHO-3KOHOMUYECKUX IMPOIIECCOB HAa COCTOSHUE MPUPOJHOM U COLHUAIBHON CpEeJbl;
MPUOOPETEHUE OMBITA HKOJIOTO-HANPABICHHON AESITETbHOCTH.

MeranpeameTHsble:

MP 01. CamoctosTensHo (opMynupoBaTh M aKTyaJU3UpOBaTh MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE.

MP 02. YcraHaBauBaTh CYIIECTBEHHBIM INPU3HAK WJIM OCHOBAaHUA JIl CPAaBHEHHS,
Kiaccuukanuu u 0600IICHUSI.

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

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

MP 06. Bnanerp HaBbIKaMH y4eOHO-HCCIICIOBATEILCKONW M MTPOCKTHOM JEATEIHHOCTH,
HaBBIKAMU pa3perieHust mpooiiem.

MP 07. CriocoOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEIICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

MP 08. OsnageHue BHIaMU AEATEIBHOCTH IO IIOJIYYEHHIO HOBOIO 3HAHMS, €ro
MHTEPIIPETAllUY, IPE0OPA30BAHUIO U MPHUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, B TOM
YuCIIe IPU CO3/1aHUM YUEOHBIX U COLIMATIBHBIX IIPOCKTOB.

MP 09. ®opMmupoBaHHE€ HAy4HOIO THUIIA MBIIUICHUS, BIIAJCHUE HAyYHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMH ITOHATUAMHA U METOIAMHU.

MP 11. BbISBASATH NPUUYMHHO-CIEACTBEHHBIE CBSA3M W aKTyalIU3UpPOBaTh 3ajaady,
BBIIBUTaTh TUIIOTE3y €€ PEIICHUs, HaXOOUTb AapryMEHThl [UIsl JI0Ka3aTelIbCTBAa CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUH PEIICHUS.

[IpenmerHbie:

ITP O0l. Bnagers MeTomaMu [1OKa3aTelbCTB, ANTOPUTMAMU PEIICHUs 3a/ady; YMEHHE
(bopMyIUpOBaTh ONPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKAa3aTEIIbHbIE
paccyXJIeHHUs B XOJI€ PELICHMsI 3a/1ay.

[P 02. YMmeTh onepupoBaTh MOHATHSMU: CTETICHb YUCIA, JIOTapu(pM UYuCIa; YMEHUE
BBIMOJIHATh BBIYMCICHHE 3HAYeHUH U TpeoOpa3oBaHUs BBIPAKEHHH €O CTENEHSIMH U
norapudmamu, mpeodpazoBaHus APOOHO-PALMOHATBHBIX BbIPAaXKEHU.

I[TP 03. VYmMerp onepupoBaTb NOHATHUAMU: PALUOHAIBHBIE, HWpPpALOHAJIbHBIE,
NOKa3aTelbHblE, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI.

I[IP 04. VYmerp omepupoBaTh NOHATUAMHU: (YHKIMS, HEOpepblBHAS (QYHKIUS,
NPOM3BOJIHAs, TEpBOOOpa3Hasi, OIpEJeIEHHbI WHTErpaj; yMEHHE HaXOJUTh HPOU3BOJIHBIE
AIIEMEHTApHbIX (YHKIMHA, MCHOJB3YS CHPAaBOYHBIE MaTepuaibl; HCCIEN0BaTh B IMPOCTEHIINX
cilydasx B (PYHKIMM Ha MOHOTOHHOCTb, HAXOJUTh HauOOJbIIME W HAUMEHbIINE 3HAUYEHUS
¢yuknuii; CtpouTh rpadukd MHOTOUJIEHOB C MCIIOJIB30BAHMEM armapara MaTeMaTH4ecKoro
aHaJIM3a; MPUMEHATh NPOU3BOJHYIO NPU PEUICHUM 33Jad Ha JBWKEHUE, pelaTb MPaKTUKO-
OpUEHTUPOBAaHHBIE 3a/ladyll Ha HaWOOJIbIIME M HAaUMEHbLINE 3HAUYEHHs, HAa HAXOXKJEHUEe MYTH,
CKOPOCTH M YCKOPEHHUSI.

[TP 05. YMenue onepupoBaTh MOHITUSIMM: pallMOHaNbHAs (QYHKIUS, IMOKa3aTeabHas
¢byHKLUsA, cTeneHHas (QyHKUuUs, Jorapupmuyueckass (QpyHKIUsS, TPUTOHOMETpUYecKre (yHKINH,
oOpaTHble (QYHKUIUHU; YMEHHE CTPOUTH IpadUKH M3y4EeHHBIX (PYHKIMHA, UCMOJIB30BATh IpapuKu
IPY U3YYSHUH MPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33124 U3 IPYTUX YUEOHBIX IPEIMETOB
U 3aJ1a4 U3 peasibHOM JKU3HU; BBIpAXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXAY BEIMUYMHAMHU.

ITP 06. YMmeHue pemarb TEKCTOBBIE 3aJauyd pa3jIMYHbIX TUIIOB (B TOM 4YHCIIE Ha
MIPOLEHTHI, 0JIM U YacTH, Ha JBM)KEHUE, paboTy, CTOMMOCTh TOBApOB U YCJIYT, HAJIOTH, 3a/1a4l
U3 00JIaCTH YNpPAaBICHHUS JIMYHBIMH U CEeMEHHbIMM (UHAHCAMH); COCTABIISATH BBIPAKEHUS,
YpaBHEHHUS, HEpaBEHCTBA M HUX CHCTEMbI IO YCJIOBHIO 3aJaud, HUCCIIEIOBaTh IOJIyYE€HHBIE
peLIeHHs U OLIEHUBATh MPABIONO00HOCTh PE3yJIbTAaTOB.
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ITP 07. YmeHue omepupoBaTh MOHATUSAMH: CpelHee aphUPMeTHdYecKoe, MeIHaHa,
HauOosblllee W HauMEHbIIEe 3HAYeHMs, pa3Max, JUCIEepCHUs, CTaHJAPTHOE OTKJIOHEHHUE
YHUCIOBOr0 HabOpa; yMEHHE W3BIIEKAaTh, HHTEPIPETUPOBATH MH(OPMAIIHIO, TIPEACTABICHHYIO B
TabinMuax, Ha Jauarpammax, rpaukax, OTPa)Kalol[yl0 CBOWCTBAa pealbHBIX IMPOIECCOB U
SBJICHUW; TPEACTABIATh HHQPOPMALMIO C MOMOIIBIO TaOJIMII W JUarpaMM; HCCIeI0BaTh
CTaTHUCTUYECKUE JIaHHBbIC, B TOM YHCJIE C MPUMEHEHHEM Ipa)uyecKuX METOJIOB U 3JIEKTPOHHBIX
CPEICTB.

ITP 08. Ymenue onepupoBaTh MOHATHAMU: CIy4alHBIN OMBIT U CIy4allHOE COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUHCISATH BEPOSTHOCTH C HCIOJIB30BAaHHEM
rpaduyeckux MeETOJOB; MPUMEHATh (OPMYJbl CIOXKEHHS M YMHOXKEHHS BEpPOATHOCTEH,
KOMOWHATOpHBbIE (akThl U (OPMYIIBI TPU PEIICHUH 33/1a4; OLIEHWBATh BEPOSTHOCTHh PEATbHBIX
COOBITHIf; 3HAKOMCTBO CO CIIy4alHBIMHU BEIMUYMHAMU; YMEHHE MPUBOAUTH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIIMX YUCET B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX.

I[P 09. VYMenuwe omnepupoBaThb NOHATUSIMHU: TOYKa, IMpsAMasg, IUIOCKOCTb, B
IIPOCTPAHCTBO, JBYTPAHHBIA  yroJI, CKPEIIMBAKOLIMECS IpsMblE, IApPaLICIbHOCT U
NEePHEHANKYIISIPHOCTh NPSMBIX U IJIOCKOCTEH, Yroyl MEXAY MPSAMBIMU, YTOJI MEXAY NPSIMOUA U
IJIOCKOCTBIO, YIOJI MEXKJY IUIOCKOCTSMH, PAaCCTOSHHE OT TOYKH A0 IIOCKOCTH, PacCTOSHUE
MEXIY MPSMBIMHU, PACCTOSIHUE MEXKY IUIOCKOCTSIMHU; YMEHUE UCIIOJIB30BATh TP PELLICHUH 3a/1a4
u3ydeHHble (aKTBl W TEOPEMBbl IUIAHUMETPUHM; yMEHHE OIEHHBATh pa3Mepbl OOBEKTOB
OKPY’KaIoILIEr0 MUPA.

ITP 10. YmeHnue onepupoBaTh MOHATHUSAMHU: MHOIOIPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapaenenures], npu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpPAIICHUS, IUIUHJIP, KOHYC,
map, cdepa, cedeHus GUTyphl BpameHus, TUIOCKOCTh, Kacatoulascs cepbl, INHAPA, KOHYCa,
IUIONIA/Ib MOBEPXHOCTH MHPAaMUbI, MPU3MBI, KOHYCa, IIMIMHIpPA, LIapa; YMEHUE H300paxarhb
MHOTOIPAHHUKHA W IIOBEPXHOCTU BpALICHUSA, UX CEYEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHHUE PACIIO3HABAaTh CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHUE PACIO3HABATh NIPABUIIbHBIE MHOTOTPAHHUKH.

ITP 11. YMenue omnepupoBaTh MOHATHUSMHU: JIBH)KEHHE B IPOCTPAHCTBE, MOJIOOHBIE
¢burypsl B INPOCTPAHCTBE; HCIOJIb30BATh OTHOILIEHUE IUIOMIAZeH MOoBepXHOCTEH M O0BEMOB
NoJ00HBIX (PUTYp IPU PELICHUH 3a/1a4.

[P 12. YmeHue BBIYUCIATH T€OMETPUUYECKHE BEIUYHMHBI (JIMHA, YTOJI, ILJIOIIA[b,
00beM, IO/ 1b MOBEPXHOCTH ), UCIOb3Ys U3yUEHHbIE (POPMYJIIBI U METO/IBI.

[TP 13. YmMmeHue omnepupoBaTh MNOHSTHUSAMU: MPSIMOYTOJIbHAs CHUCTEMa KOOpPJMHAT,
KOOPJMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISAPHOE IPOU3BEACHHUE, YrOJl MEXKIY
BEKTOpPAaMH, CyMMa BEKTOPOB, NPOM3BEACHHE BEKTOPA HA YHUCIO; HAXOAWTH C IOMOIIBIO
U3y4EHHBIX (POPMYJT KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXIY IByMs TOUKaMHU.

[P 14. Ymenue BbIOMpaTh MOIXOMAIIMNA M3YUYCHHBIA METOJ JIJIS PEHICHHS 3a/Jadu,
pacrio3HaBaTh MareMaTuyeckue (akTbl MW MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOLIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE;, YMEHHE HPHUBOJUTH HPUMEPhl MaTeMaTHUYECKHX
OTKphITHI PoccHiickoil 1 MUPOBOM MaTEMaTUYECKON HAYKHU.

1.3. ®opmMBbI KOHTPOJISI U OLIEHUBAHUS

[IpeameToM OIEHKH CIYKUT CHOPMUPOBAHHOCTh OOMMUX U MPOdhecCHOHATBHBIX
KOMIIETECHIIUH.
Tabmuma 1 KonTposs 1 o1ieHKa OCBOCHHS y4eOHOM NUCIMIUIMHBI IO TeMaM (pa3/iernam)

OnemMeHT DOPMBIKOHTPOJIS U OLIEHUBAHUS

yueOHOM TekynMiKOHTPOIb IIpomexxyTouHasaTrecTalus

JAUCHUTIITUHBI MeTo/16I OLIEHKH [IpoBepsiembie Metoasionienk | IIpoBepsemsbie
(3anonnsemcs 6 IIK, OK, V, 3 H IIK, OK, V, 3
coomeemcmeuit ¢ (ons (Ons
pazoenom 4 paboueil | 0bueobpaszosamenvi o0bweobpazosam
npoOCpaMMbl) bIX eNIbHbIX




oucyunaun OK, JI, M, oucyunaun OK,
1) JIL M, 1T)
Paznen 1. [loBTopeHne Kypca MaTeMaTHKA OCHOBHOM IIKOJIBI Konmponvuas OK 01
Tema 1.1 [IpakTuueckas OK 01, 02, 03, 04 paboma, OK 02
Lenu u 3agaun | padora Nel. Ilenn u Okzamen OK 03
MaTeMaTHUKH 3a1a4i MaTEMaTUKHU JIP 05, 07, 08, 09 OK 04
IpH OCBOCHUM IPH OCBOCHUH MP 01, 02, 03, 07, 09, 1K 1.1
CIIEIHMAJIBHOCTA | CIEHAIILHOCTU 11 JIP 05
Tema 1.2 [pakTuueckas ITP 01, 02, 06, 09, 12, JIP 07
Yucna u pa6ora Ne2. Yucna u 14 JIP 08
BBIYHCIICHUS. BBIYHCIICHUS. JIP 09
Boipaxkenus u Boipaxkenus u JIP 13
npeoOpazoBanus | NpeoOpa3oBaHus. JIP 14
. IIporeHTHBIE MP 01
[IpoueHTHBIEBBI | BBIYMCIICHUS. MP 02
YUCJICHUS MP 03
Tema 1.3 [IpakTuueckas MP 04
YpaBHeHus 1 pabota Ne3. MP 06
HEpPaBEHCTBA. YpaBHeHus u MP 07
Cucremsl HEPaBEHCTBA. MP 08
YpaBHEHUH U Cucremsl MP 09
HEPABCHCTB YPABHEHUH U MP 11
HEPaBEHCTB. 1P 01
Tema 1.4 [IpakTruueckas 1IP 02
OyHKIHN: pabota Ne4. 1IP 03
JIMHENHas, DyHKIUU: 1IP 04
oOpatHast TMHEHHast, oOpaTHast 1P 05
MPOTIOPIUOHANTE | MPOMOPIUOHATEHOC 1P 06
HOCTb, Th, KBaJJpaTUIHAS 1P 07
KBaJlpaTH4YHas byHKIHSA 1P 08
dyHKIHS 1P 09
Tema 1.5 [IpakTruueckas OK 01, 02, 03, 04 1IP 10
I'eomerpusiHamn | pabora Ne5. K 1.1 1P 11
OCKOCTH I'eomerpus Ha 1p 12
IUIOCKOCTH JIP 05, 07, 08, 09 1IP 13
MP 01, 02, 03, 07, 09, 1P 14
11
TP 01, 02, 06, 09, 12,
14
Tema 1.6 [TpakTrueckas OK 01, 02, 03, 04
BxoanasikoHTpo | pabota Ne6. JIP 05, 07, 08, 09
TmpHaspaboTa BxonHas MP 01, 02, 03, 07, 09,
KOHTPOJIbHAS 11
paboTa [P 01, 02, 06, 09, 12,
14
Pasznen 2. OcHOBBI TpUroHOMETpHUH. TpUTOHOMETpHUUYECKUE
byHKIIH
Tema 2.1 YcrHbIONpOC OK 01, 02, 03, 04
Tpuronomerpuu | CobecenoBanue JIP 05, 07, 08, 09
eckre QyHKITNH MP 01, 02, 03, 06, 07,
MTPOU3BOJIBHOTO 08, 09
yria, 4ucia. IP 01, 02, 03, 05, 14
Pagnannas u
rpajaycHas Mepa
yria
Tema 2.2 IIpakTrueckas




OcHoBHBIE pabota Ne7.

TpuronomeTpud | OCHOBHBIC

€CKHe TPUTOHOMETPUUECKHU

TOXJIECTBA. € TOX/IeCTBa.

Dopmynbl Dopmynbl

IPUBEACHUS IPUBEACHU

Tema 2.3 YcrHeriionpoc

Cunyec,

KOCHHYC,

TaQHI€HC CYMMBI

Y pa3HOCTH

JBYX yIJIOB.

DopMyNBIABOITH

OroapryMeHra

Tema 2.4 IIpakTuueckas

Dopmymsl pabota Ne§.

MTOJIOBUHHOT'O Dopmynbl

yria. opMysbl | MOJIOBUHHOTO yIJa.

IIOHIDKEHUS DopMybl

CTENEeHU NOHM)KEHUSI CTETIEHU

Tema 2.5 VYcerHbiiionpoc

Tpuronomerpuu | CobecenoBanue

eckre QyHKIIHH,

WX CBOMCTBA H

rpaduKu

Tema 2.6 YcrHeritonpoc

[IpeobpazoBanu

e TpaduKoB

TPUTOHOMETPUY

ecKux (YHKIUH

Tema 2.7 IIpakTuueckas

Onucanve pabota Ne9.

npousBoacTBeH | Ommcanue

HBIX [IPOLIECCOB | MPOM3BOACTBEHHBIX

C TIOMOIIIBIO MPOLIECCOB C

rpauKoB MOMOIIBIO TPaUKOB

GbyHKIMA hyHKIH
IIpakTuueckas
pabora NelO.
Onucanue
MPOU3BOJCTBEHHBIX
MPOLIECCOB C
MOMOIIBIO TPaUKOB
hyHKIUI

Tema 2.8 YcrHbIonpoc

OObparHbieTpuro

HOMETPHUYECKHUE

dyHKITIN

Tema 2.9 YcTHBIM onpoc

[pocreiitmerp | CobecenoBanue

UTOHOMETPHUEC

KHEypaBHEHUS

Tema 2.10 IIpakTnueckas

[pocrefimmerp | pabdora Nell.

uronomerpuuec | IIpocreiimue

KHEHEPaBEHCTBA | TPUTOHOMETPHUYECKH




€ HCPAaBCHCTBA

Tema 2.11 YcrHbIOTIPOC

CHUCTEeMBITPUTOH

OMETPUYECKUXY

paBHEHUN

Tema 2.12 IIpakTrdaeckas

KontponbHas pabora

pabora mo Nel2.KontponbHas

pazneny 2 pabota 1o pazneny 2

«OCcHOBBI «OCcHOBBI

TPUTOHOMETPHUH. | TPUTOHOMETPHH.

Tpuronomerpuu | Tpuronomerpuyeck

eckrneDyHKIMI | me pyHKIum

Paznen 3. Crenenn n kopau. CreneHHas QyHKITUSL

Tewma 3.1 YcrHbIIONpPOC OK 01, 02, 03, 04

CreneHs. CobecenoBanue JIP 07, 08, 09

CsaoiicTBa MP 01, 02, 03, 06, 07

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

panroHaTbHBIM

1797}

EUCTBATEIbHBI

MU

MOKa3aTesiMu

Tema 3.2 VYcerHbiionpoc

CreneHHble

(GyHKIMH, UX

CBOMCTBA U

rpadukn

Tema 3.3 VYcerHbiiionpoc

[Monsitrie kopust | CobecenoBanue

N-oii crenenu u3

JIEHCTBUTEIHHOT

0 yuca.

CaoiicTBa KOpHS

N-0ii crenenu

Tema 3.4 IIpakTuueckas

[MpeobpazoBanu | pabora Nel3.

euppanonanb | [IpeoOpa3oBanue

BIXBBIpQKCHUN WppaIMOHATBHBIX
BBIPAKCHUN
[IpakTuyeckas
pabota Nel4.
IIpeobpazoBanue
UPPaINOHATBHBIX
BBIpaXXKCHUI

Tema 3.5 [IpakTnueckas

Pemienne pabora Nel5.

ppauyoHaibHel | Pemienue

X YpaBHEHHH U MppaMOHATBHBIX

HEpaBEHCTB YpaBHEHUH H
HEPaBEHCTB

Tema 3.6 IIpakTraeckas

KonTponbHas pabota Nel6.

pabora o Konrponbnas

pasmeny 3 paboTa 1o pasaeny 3

«Crenenu u

«CrerieHu u KOPpHH.




KOpHHU. Crenennas
CrenenHas GYHKITHS
GYHKIHSD
Paznen 4. [lokazaTenbHasshyHKINS
Tema 4.1 YcrHbIONpOC OK 01, 02, 03, 04
TTokasarensHas | CobecemoBanue JIP 05, 07, 09
byHKIM, ee MP 01, 02, 06, 07, 09,
CBOMCTBA U 11
rpaduk TP 01, 02, 03
Tema 4.2 IIpakTrdaeckas
Pemrenne pabora Nel7.
MoKa3aTenbHeIX | Pemenue
YpaBHEHUH U MOKa3aTeIbHBIX
HEpPaBEHCTB YpPaBHEHUH U
HEpaBEHCTB
[IpakTuueckas
pabora Nel8.
Pemienue
MOKa3aTeIbHBIX
YpaBHEHUH U
HEPaBEHCTB
Tema 4.3 [IpaxTrueckas
Cucremsinokasa | pabora Nel9.
TeNbHBIXypaBHE | CHCTEMBI
13050 MOKa3aTeNbHbIX
ypaBHEHUI
Tema 4.4 [IpakTuueckas
KonTponsHas pabota
pabora mo Ne20.Kontponbhas
pasneny 4 paboTa 1o pasneny 4
«IlokaszarenbHas | «[lokazarenbHasdy
byHKIUS HKIHSD
Paznen 5. Jlorapudmel. JlorapudmudeckasiGyHKIust
Tema 5.1 [TpakTrueckas OK 01, 02, 03, 04
Jlorapudm pabota Ne21. JIP 05, 07, 09
qHCIIa. Jlorapudwm umcia. MP 01, 02, 04, 06, 07
CBoiicTBa CBoiicTBa TP 01, 02, 03
norapugmoB norapudmoB
CobecenoBanne
Tema 5.2 YceTHbIIONpPOC
Jlorapudmuyeck | CobecenoBanue
ast QyHKIHA, ee
CBOICTBa
Tema 5.3 IIpakTnueckas
Pemenne paborta Ne22.
norapudmuueck | Pemenue
WX YpaBHEHUN U | JIOTapuPMUIESCKUX
HEPABEHCTB YpPaBHEHUI U
HEPaBEHCTB
CobecenoBanue
Tema 5.4 [IpakTnueckas
Cucrembuiorapu | padora Ne23.
¢muuecknxypaB | Cuctemsl
HEHUI norapu(MUIECKIX
ypaBHEHU I
Tema 5.5 IIpakTuueckas




Jlorapudgmei B pabota
pUpoJie U Ne24 Jlorapudmer B
TEXHHKE MIPHUPO/IE ¥ TEXHUKE
IIpakTrnueckas
pabora
No25.Jlorapudmsl B
PUPOJIE U TEXHUKE
Tema 5.6 IIpakTuueckas
Kontponbaas pabota Ne26.
pabora 1mo Kontponbaas
pazgeny 5 pabota 1o pasaeny 5
«Jlorapudmer. «Jlorapumer.
Jlorapupmuueck | Jlorapudmmdaeckas
asiQyHKIUS DyHKIUS
Paznen 6. YpaBHeHUs U HEPABEHCTBA
Tema 6.1 [IpakTuueckas
PaBrOCHMIIBHOCT | pabota Ne27.
b YPaBHEHUI U PaBHOCHIIBHOCTB
HEPAaBEHCTB. YPABHEHUH U
Oo6muemeTonslp | HepaBeHCTB. OOMIHEe
eIICHUS METOJIBI PEIICHUS
CobecenoBanue
Tema 6.2 [IpakTuueckas
I'padmgeckwit pabora Ne28.
MeToq permenns | ['paduueckuit Mmeton
YpaBHEHUH, pelLIeHus
HEPaBEHCTB YpaBHEHUH,
HEPABEHCTB
Tema 6.3 [IpakTuueckas
YpaBHeHus U pabota Ne29.

HCPaBCHCTBA C

VYpaBHeHus u

MOJIyJIEM HEpPaBEHCTBA C
MOJyJIeM

Tewma 6.4 [IpaxTrueckas

VYpaBHeHus n pabota Ne30.

HCPaBCHCTBA C

VYpaBHeHus u

napameTpamu HEPaBEHCTBA C
napameTpamu

Tema 6.5 IIpakTuueckas

TekcroBbie pabora Ne31.

3a/1auu TekcroBble 3a7aun

npodeccuoHans | nmpodecCHOHANTBHOTO

HOT'O coJepKaHus

coneprKaHus IIpakTrueckas
pabota Ne32.
TekcToBbIe 321241
pohecCHOHATBHOTO
CoJIepKaHuUs
IIpakTnueckas
pabota Ne33.
TexcToBrIe 3agaun
npo¢ecCHOHANTBHOTO
coJepKaHusl

Tema 6.6 IIpakTraeckas

KonrponbHas pabota Ne34.

pabota o Kontponbnas

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

pazzmeny 6 pabota 1o pasneny 6

«YpaBHEHUS U «YpaBHEHUS U

HEPaBEHCTBAY HEPaBEHCTBAY

Paznen 7. [IponsBonnas GpyHKIMHU, €€ TPUMEHEHHE

Tema 7.1 YcrHeriionpoc

Uucnosas CobecenoBanue

II0CJIE0BATENIbH

OCTb.

Brruucnenue

IPEIesoB

MOCIIEA0BATENbH

ocTen

Tema 7.2 IIpakTrdaeckas

ITonsTue o pabora Ne35.

IIPOU3BOJHOMN IIonsTue o

byHKIUH MIPOU3BOAHOM
dhyHKIIIN

Tema 7.3 IIpakTuueckas

DopmyIsl 1 pabota Ne36.

npaBuiIa DopMynbl U

muddepeHnupo | mpaBmia

BaHUs JudepeHInpoBaHH
o
CobecenoBanue

Tema 7.4 VYcerHbiionpoc

IIpousBonHasci

O’KHOH(YHKIIUH

Tema 7.5 VYcerHbiiionpoc

Ilonsarune o

HETPEPHIBHOCTH

(GyHKITIH.

MetoaunrepBan

OB

Tema 7.6 [IpakTuueckas

Puzndeckuii 1 pabota Ne37.

reomMeTpuyecku | OuU3nyYeCKuil u

1 CMBICI TreOMETPHUYECKHI

IIPOU3BOAHOM CMBICII
MPOU3BOTHON

Tema 7.7 IIpakTuueckas

YpaBHeHue pabora Ne38.

KacaTeJIbHOH K YpaBHeHuE

rpaduKy KacaTeJIbHOM K

byHKIUH rpaduKy QyHKIUH

Tema 7.8 IIpakTraeckas

MonoTtoHHOCTh | pabota Ne39.

byHKIUH. MOHOTOHHOCTB

Toukn ¢ynkuun. Touku

JKCTpeMymMa JKCTpeMyMa

Tema 7.9 [IpakTnueckas

Uccnenosanue pabota Ne40.

byHKIMI 1 Wccnenosanne

NOCTpoeHue uX | QyHKUUH H

rpauKoB MOCTPOEHUE UX
rpauKoB

Tema 7.10 IIpakTraeckas

10




HauGonbmee u | pabora Nedl.
HauMEHbIIIee Hawubonsiee u
3HAYEHUS HauMEHbIIIee
byHKIMH 3HAaYCHUS] QYHKIIH
Tema 7.11 IIpakTrnueckas
Haxoxnenne pabota Ne4?2.
ONTUMAIBHOTO Haxoxnenue
pe3ynbTaTa ¢ ONTUMAIBHOTO
MTOMOIIIBIO pe3ynbpTaTa ¢
MPOU3BOIHOM TTOMOIIIBIO
MPOU3BOJIHON
IIpakTruueckas
pabota Ne43.
Haxoxnenue
ONTUMAIBHOTO
pe3ynbpTaTa ¢
MTOMOIIIBFO
IIPOU3BOAHON
IIpakTuueckas
pabota Ned4.
Haxoxxnenneontuma
JIBHOTOpE3yJbTaTa ¢
MTOMOTIBIOTIPOU3BOT
HOU
Tema 7.12 [IpakTuueckas
KonTponsHas pabora Ne45.
pabota o KonTponpHas
pazaeny 7 pabota 1o pasaeny 7
«ITpousBoHas «ITpousBoHas
¢byHKIMH, ee dhyHKIHY, ee
MIPUMEHEHUE) MIPUMEHEHHUE)
Pasnen 8. [leppooOpasHast pyHKIMHU, €€ TPUMEHEHUE
Tema 8.1 [TpakTrueckas OK 01, 02, 03, 04
IlepBooGOpa3Hast | pabota Ne46. JIP 07, 08, 09
GyHKITHSL. ITepBooOpazHas MP 02, 03, 06, 07, 11
[TpaBuna dynkius. [Ipasuia TP 01, 03, 04, 06
HAXO0XKIEHUS HaXO0XKIEHUS
MepBO0OOPa3HBIX | MEepBOOOPA3HBIX
Tema 8.2 [IpakTuueckas
[Tnomans pabota Ne47.
KpuBoiuHeitHoi | Ilnomane
Tpaneuuu. KPUBOJIUHEINHOM
®opmyna Tpaneuuu. @opmya
HrroTona- Hrerorona-JleitOnura
JleiiOHuIa
Tema 8.3 [IpakTnueckas
Heompenenenn | pabora Ne4§.
BII 1 Heonpenenenusiii u
ONpeIeTICHHBIH ONpeIeTICHHBIH
HMHTETpaIbl HMHTETpaibl
Tema 8.4 [IpakTuueckas OK 01, 02, 03, 04
Omnpenenennsiii | pabora Ne49. K 1.1
UHTErpai B OnpeneneHHbIi
KU3HU HUHTErpall B )KU3HH JIP 07, 08, 09
[IpakTuueckas MP 02, 03, 06, 07, 11
pabora Ne50. ITP 01, 03, 04, 06
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OrnpeneneHHbIi
WHTETpaJ B )KU3HU

Tema 8.5 [IpakTuyeckas OK 01, 02, 03, 04
KonrtponbHas pabota Ne51. JIP 07, 08, 09
pabota o KouTponbHas MP 02, 03, 06, 07, 11
pazmeny 8 pabora 1o paszzueny 8 ITP 01, 03, 04, 06
«IlepBooOpazna | «IlepBooOpazHas
a1 QyHKLIUH, ee ¢yHKIMH, ee
PUMEHEHUEC) PUMEHEHUEC)
Paznen 9. MHOXeCTBa. DJIEMEHTHI TEOPUH TpadoB
Tema 9.1 YcrHbIHONpOC OK 01, 02, 03, 04
MHoxecTBa. JIP 07, 08, 09, 13, 14
JleticTBus Haq MP 01, 02, 03, 07, 08,
MHOKECTBAMH. 09, 11
JuarpammeiBen ITP 07, 08, 14
Ha
Tema 9.2 VYerHbiiionpoc
I'padsr
OcHoBHbIE
TIOHSATHS U BHJIBI
Tema 9.3 IIpakTuueckas
MHOxecTBO 1 pabora Ne52.
rpadsl. MHOXecTBO U
Pemenue rpadsl. Pemenne
TIPUKIATHBIX MIPUKIATHBIX 33724
3azad IIpakTHueckas

pabota Ne53.

MHOXecTBO U

rpa¢sl. Pemenne

NPUKIIATHBIX 33724
Tema 9.4 IIpakTuueckas
KoutponbsHas pabota Ne54.
pabora mo KonrtponbHas
pasneny 9 pabota 1o paseny 9
«MHOXecTBa. «MHOXxecTBa.
DIEeMEHTBITEOpH | DIEMEHTHI TCOPUH
urpadosy rpadoBy
Paznen 10. DnemeHTH KOMOMHATOPUKH, CTATUCTUKU U TEOPHU
BEPOSITHOCTEN
Tema 10.1 VYcerHbIi onpoc OK 01, 02, 03, 04
OcuoBublenionss | CobecenoBanue JIP 07, 08, 09, 13, 14
TUSAKOMOWHATOP MP 01, 02, 03, 04, 06,
UKH 07,08, 09, 11
Tema 10.2 YcTHBIHOPOC ITP 01, 07, 08, 14
CoOrnITHE, CobecenoBanmne
BEPOSITHOCTD
COOBITHSL.
Crnoxenue u
YMHOXXEHHE
BEPOSITHOCTEN
Tema 10.3 [IpakTnueckas
BepositHocTh B | pabora Ne55.
npodeccuonans | BeposTHOCT B
HBIX 3aJa4ax npodecCHOHANTBHBIX

3aja9ax

IIpakTruueckas
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pabota Ne56.
BepositHOCTB B

podeCCHOHATTLHBIX

3a/1a4ax
Tema 10.4 YcTHblionpoc
JuckpeTHas
cly4daitHas
BEJIMYHHA,
3aKOH ee
pacnpeneneHus
Tema 10.5 IIpakTuueckas
3amaunmaremar | pabora Ne57.
n4eckorucTatuct | 3amadn
150971 MaTeMaTU4eCcKOi

CTaTUCTHUKU

CobecenoBanne
Tema 10.6 IIpakTuueckas
Cocrasiienue pabota Ne58.
TabIHI U CocraBienue
JIuarpamMm Ha TaOJIUI] ¥ TUarpaMmm
MIPAKTHKE Ha TIPaKTHKE

[IpakTuueckas

pabora Ne59.

CocraBneHue

Ta0JIUI] ¥ TUarpamMmm

Ha MPaKTHKE

IIpakTuueckas

pabota Ne60.

CocraBnenue

Ta0JUI] ¥ TUarpaMmm

Ha TPAKTHKE
Tema 10.7 [IpakTuueckas
KontponbHas pabota Ne61.
pabota o KonTponbHas
pazneny 10 pabota 1o pasneny
«QIeMEeHTHI 10 «2OnemeHTHI
KOMOWHATOPUKN | KOMOWHATOPHKH,
, CTATUCTHUKH U CTaTHCTUKA U
TEOpHH TEOpHH
BEPOSITHOCTENW» | BEPOSITHOCTE
Paznen 11. IlpsiMble 1 IOCKOCTH B IPOCTPAHCTBE
Tema 11.1 YcerHbiiionpoc OK 01, 02, 03, 04
OcHOBHBIE CobecenoBanue JIP 05, 09
[MOHSTHS MP 02, 03, 04, 06, 07,
CTEpPEOMETPHUHU. 08, 09
Pacnonoxenne ITP 01, 09
MPSIMBIX U
TIOCKOCTEN
Tema 11.2 IIpakTnueckas
MapannensHOCT | pabora Ne62.
b NIPSAMBIX, ITapamnensHOCTB
MpsIMON 1 MPSIMBIX, IPSIMOM U
TUIOCKOCTH, TUIOCKOCTH,
IIJIOCKOCTEN IJIOCKOCTEN
Tema 11.3 YcrHbionpoc
[epnenaukynsip | CobecenoBanue

13




HOCTbB MPAMBIX,

NpsSMOU U

TUIOCKOCTH,

IIJIOCKOCTEN

Tema 11.4 IIpakTuueckas

Teopema o Tpex | pabora Ne63.

nepneHauKkysp | Teopema o Tpex

ax. NEePIEHIUKYISIpax.

Pemennesanau Pewienue 3anaq

Tema 11.5 IIpakTruueckas

[Mapannensuele, | pabota Ne64.

nepneHaukyisp | [lapamnensheie,

HBIE U TIEPIICHINKY IS PHBIE

CKPEIIMBAIONINE | M CKPEIIMBAIOIINECS

Csl IpsIMBIE npsMbIe
TIpakTruueckas
pabota Ne65.
ITapannensHsle,
MEPHEHIUKYISIPHEIE
1 CKPEIUBAIOIIHECS
IpsIMBbIE

Tema 11.6 [IpakTuueckas

KontponsHas pabota Ne66.

pabota o KonTponpHas

pazmeny 11 paboTa 1o pasaeiny

«Ipsmsle n
IUIOCKOCTH B
IIPOCTPaHCTBEY

11 «IIpsimble u
IUIOCKOCTH B
IPOCTPAHCTBE

Paznen 12. MHOrOrpaHHUKY U Tella BPAIICHUS

Tema 12.1
MHoOrorpaHHuK.
Bepuunsl,
pebpa, rpanu
MHOT'OI'PaHHUKA

VYerHbiiionpoc
CobecenoBanne

Tema 12.2
[Ipuzma, ee
COCTaBJISIOLIHE.
Ceuenns
npu3Mbl. Bujsl
TIPU3MBI

VYeTHsli onpoc

Tema 12.3
[Napannenenune
I, ky0. Ceuenue
KyOa,
napaiesnenuie
Ja

VYerHbiiionpoc

Tema 12.4
IIupamupa, ee
CEYEHHE.
IIpaBunvHas u
yceu€HHast
nupaMua

YcTHbIonpoc

Tema 12.5
BokoBas n
MOJIHAs
MIOBEPXHOCTh

IIpakTnueckas
pabota Ne67.
BokoBas u noiHast
TTOBEPXHOCTh

OK 01, 02, 03, 04
JIP 05, 09
MP 02, 04, 06, 07, 08,
11
ITP 10, 11, 12
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IMPU3MBI,

IMPU3MbI, MTUPAMUBI

MTUPaMUIBI

Tema 12.6 YcrHBIHOTIPOC

Cummetpusd B

Kyoe,

napasuiesIeTIe

Jie, IpU3Me,

nupamue

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

TIpumepsr pabota Ne68. K 1.1

CUMMETpUH B IIpumepsr

npodeccun CUMMETpUH B JIP 05, 09
npodeccuun MP 02, 04, 06, 07, 08,
IIpakTrdaeckas 11
pabota Ne69. IP 10, 11, 12
TIpumepsr
CUMMETpUH B
npodeccuu

Tema 12.8 YcrHblionpoc OK 01, 02, 03, 04

[IpaBuibHBIE

MHOTOTPaHHUKH JIP 05, 09

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

Tema 12.9 Verusiiionpoc 11

Humueap v ero ITP 10, 11, 12

AIIEMEHTBHI.

CeueHHeMINH

pa

Tema 12.10 VYcerHbiiionpoc

Komnyc u ero

3JIEMEHTHI.

CeueHNEKOHyCa

Tema 12.11 YceTHbIIONpOC

YceueHHbI

konyc. Ceuenne

YCEUeHHOTO

KOHycCa

Tema 12.12 YcTHbionpoc

[ap u chepa,

WX CEUCHHS

Tema 12.13 IIpakTuueckas

O0beM Tea. pabota Ne70. O6bem

OTtHolIeHME tena. OTHOLIEHUE

00BEMOB 00BEMOB 1TOI0OOHBIX

IMOJOOHBIX TEN Tell

Tema 12.14 YcTHbionpoc

O0BbeMEbI 1

TUTOILA/N

MOBEPXHOCTEN

Te

Tema 12.15 [IpakTnueckas

Kombunanun pabota Ne71.

MHOrorpanHuko | KomOunanmu

B U TeIl MHOT'OI'PaHHUKOB H

BpaLICHUSI. TeJI BpaLICHUSI.

I'eomerpuuecku | I'eomerpuueckue

eKoMOMHaIMHa | KOMOMHAIINA HA
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IMPAKTHUKC

MIPAKTHKE
IIpakTruueckas
pabora Ne72.
KomOunanmu
MHOTOTPaHHHUKOB 1
TEJ BpAIICHHUS.
TI'eomerpuueckue
KOMOMHAIIMK HA
MIPAKTHKE
IIpakTrueckas
pabota Ne73.
KomOunnammmn
MHOTOTPaHHUKOB 1
TEJ BpAIICHUS.

T'eomerpuueckue
KOMOHWHAIINY HA
NPaKTUKE
Tema 12.16 [IpakTuueckas
KonTponsHas pabora Ne74.
pabota mo KonTponpHas
pazneny 12 paboTa 1o pasaeiny
«MHororpanauk | 12
U U Tena «MHOTOrpaHHUKHU U
BpaICHUSD) TeJa BpalIeHUsD»
Paznen 13. KoopauHaTel ¥ BEKTOPHI
Tema 13.1 [TpakTrueckas OK 01, 02, 03, 04
JexapToBsl pabora Ne75.
KOOPJMHATHI B JexapToBsl JIP 05, 09
MIPOCTPAHCTRBE. KOOPJIMHATHI B MP 02, 04, 06, 07, 08,
[Ipocreitmmesan | mpocTpaHCTBe. 11
auu B IIpocreiimme 3agaun 1P 11, 12, 13, 14
KOOpJMHATaX B KOOpJIMHATaX
Tema 13.2 [IpakTuueckas
Bekropsl B pabota Ne76.
MIPOCTPAHCTBE. Bekrops B
Yron mexay MPOCTPAHCTBE. YToJI
BEKTOpPaMH. MEXIY BEKTOPaMHU.
CkansspHOoe CkanspHoe
MIPOU3BECHIE MIPOU3BEICHIE
BEKTOPOB BEKTOPOB
CobecenoBanne
Tema 13.3 IIpakTuueckas
[Mpaktuko- pabota Ne77.
opueHTupoBaHH | IIpakrtuxo-
bI€ 337a4H Ha OpPUEHTUPOBAHHBIC
KOOPJIMHATHOM 3aJ1a91 Ha
IJIOCKOCTH KOOPJIMHATHOMN
TJIOCKOCTH
Tema 13.4 IIpakTnueckas
Kontpobhas pabora Ne78.
pabora 1o Kontponbhas
pasneny 13 pabora 1o pazzueny
«Koopmunatet n | 13 «Koopaunatsr u
BEKTOPBI» BEKTODPBI»
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@DoH/ TECTOBLIX 3aJaHUH

110 JUCHUIIIIMHEC «MaremaTuka

2. OueHOYHBbIE CPe/ICTBA TEKYIer0 KOHTPOJIsSl yCIIeBaeMOCTH U KPUTEPUH OLEHKH

Coaepixanue Bonpoca

IIpaBujabHbII
OTBET

Komnerenuus

Jmna mapuipyra 36 kM. TypucTsl IpoLuy NEMKomM
25% myTH, a OCTABIIYOCS YaCTh ITYTH IUIBLIM Ha
wioTax. CKOJIbKO KUJIOMETPOB TYPUCTHI IIPOIUIBUIA Ha
morax?

a)ll

6)9

B) 27

r)21

B

OK 01

B paBHOOEpEHHOM TPEYroJIbHUKE YTOJI IIPU
OCHOBaHuU paBeH 60 rpagycam. DTOT TPEYrOIbHUK:
a) MIpaBUJIbHbBIN

0) MPSIMOYTOJIbHBIN

B) HE CYLIECTBYET

r) MIPOU3BOJILHBIH

K 1.1

BcraBbTe MMPOMMYHMEHHOC CIIOBO: «HpI/I JCICHHUN
CTCIICHEH C OJWMHAKOBBIMHU OCHOBAaHHAIMH, OCHOBaHHEC
OCTACTCA IIPCIKHHUM, a I1I0Ka3aTCIIn

».

BBIYUTAIOTCA

OK 01

YcTaHOBUTE COOTBETCTBHE MEXAY (HOPMYIIOi U
Ha3BaHUEM ()YHKIIHU:

1. O6paTHas TpUroHOMETpUYECKas

2. CrenenHas

3. [lokazaTenbHas

4. TpuronoMeTpuyeckas

a)y=a”

0)y =sinx
B)y = x°

T) Yy = arccos x

1-r
2-B

4-6

OK 01

Brraucnute 3HaueHue BeIpaxkeHus logs 515
a) -5

0)5

B) 4

r) 4

OK 02

Haiinure xopau ypaBHenus (X — 5)vV2x —3 =0
a) 6

0) 8

B) 5

r) 1,5

OK 02

[TocTaBbTe B cOOTBETCTBHE (PYHKITHU €€
IIPOU3BOAHYIO:

a.y = 4x3 1.3cos(3x + 2)
0.y =6x—11 2. 12x?
B.y = sin(3x + 2) 3.6

1-8

3-6
4-r

OK 03




r.y=2x>-5x+3 4.10x* -5

8. Ecnu xy — xpuTHyeckas Touka ¥ IpHu IEPEX0JIe Yepes MAaKCHUMYM OK 03
He€ clieBa HapaBo MepBas MPOU3BOIHAS MEHSET 3HAK
C «+t» Ha
«» TO B JIaHHOH TOYKe
9. Onuimre anropuTM COCTaBICHUS YPaBHEHUS 3 OK 03
KacaTebpHOH K rpaduky ¢pyukuuu y = f(x). B otBere 4
YKQKUTE BEPHYIO IIOCJIEI0BATEIBHOCTD JCHCTBUN. 1
1) Haiitu f'(x) u f'(a). 2
2) [Moxacrauth Haiiaennbie uncna a, f(a) v f'(a) B
obiiee ypaBHeHne KacatenbHoit y = f(a) + f'@ -
(x — a).
3) O603HauuTh OYKBOI @ abCIMCCY TOYKU KacaHUsI.
4) Haiitu f (a).
10. | Beibepute nepBooOpasuyto s Gyukiuu f(X) = 4x — 0 OK 01
1.
a) F(x) =16x?+ C
6) F(x) =2x>—-x+C
B) F(X) =2x*+ C
r) F(x) =16x? —x + C
11. Onepanusi HaXO0X/ICHUS MTePBOOOPA3HON HA3BIBACTCS WHTETPUPOBAH OK 01
ue
12. | YcraHOBUTE COOTBETCTBHE MEXKY HEONIPEAEIEHHBIM 1-6 OK 01
MHTETPAJIOM H €r0 3HAYCHUEM: 2-T
a. [ x"dx 1.—cosx +C 3-8
6. [ sinxdx 2.+ C 4-a
8 3.Injx| + C
r. [ e¥dx 4"+ c
n+1
13. | YUro He paccmaTpuBaeTcs B paMKaX KOMOMHATOPUKH? 0 OK 04
a) MepPECTaHOBKH
0) UHTETpaNTHI
B) pa3MelleHus
') COUYeTaHus
14. [Tpsimble, IMEOIINE OJIHY OOIIYIO TOUKY, Ha3bIBAIOTCS | MEPECeKaroIn OK 01
MUCS
15. Kaxoit cummeTpun He CyiiecTByeT? a K 1.1
a) TPOWCTBEHHOM
0) LEHTpaJIbHOU
B) OCEBOM
r) 3epKaJIbHON

18




Kpurepuu onenuBanus:

«5» 90% - 100% mnpaBUIIbHBIX OTBETOB;
«» 70% - 89% npaBUIBHBIX OTBETOB;
«3» 50% - 69% npaBUIBHBIX OTBETOB;
«2» meHee 50% mnpaBUIbHBIX OTBETOB.
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3. OueHoYHbIe CpeACTBA /sl MPOMEKYTOUYHOH aTTeCTAMU 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 GpyHKIms, €€ 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-o0ii cTeneHH, CBOMCTBA paJIUKaIIOB.

17) PeuieHue uppanroOHAIbHBIX YPABHCHHH.

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

20) Jlorapudm. [IpaBuna neiicTuii ¢ JorapudmMamu.

21) Pemenue morapuMUIECKUX YPaBHEHUN H HEPABEHCTB.

22) TlocnenoBarenbHOCTh. CrIOCOOBI 3aIaHKS U CBOMCTBA YHCIIOBBIX MOCIIEAOBATEIIbHOCTEH.
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 (DYHKIIUH.
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) OmnpeneneHne BEPOSITHOCTH: KIACCUUECKOE, CTATUCTUIECKOE M 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 MEXKIY MPSIMOH U MJIOCKOCTHIO.
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 neprneHAuKYISIPHOCTH 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 1 €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: IIEHTpaIbHAS, OCeBas U 3€PKaJbHAsL.

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) OCMBICICHHO MPUMEHSIOT TOJyYCHHbIC 3HAHHS MPU MPHUBEACHUN PUMEPOB, HCIIOJIB30BAaHUU
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 yueOHOI1 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 NOJyYeHHbIe 3HAHUS MPU MPUBEIECHUU NMPUMEPOB, UCIIOJIb30BAHUM HAIJISIHBIX
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 MPSMBIX OTBETOB B Y4eOHOI TuTEpaType.

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 CaMOCTOATEILHOM BOCIPOHM3BEACHHH U TPEeOYIOT
HABOJSIIUX U YTOUHSIOIIUX 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 ITPU BOCIIPOU3BEICHNU 3HAHUN, 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.

Ounenka «2» (Hey/10BJIETBOPUTEIBHO) - BRICTABIISICTCS 00yJatOIUMCsI, KOTOPBIE:

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

2) UCIBITHIBAIOT 3aTPYAHECHHUS JIaXKe MPU OTBETAX Ha BOMPOCHI BOCIIPOU3BOISIIETO 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 JUCHUIIINHE «MaTeMaTHKay

JKusHb n HayuHble OTKpbITUA PpaHcya 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 €€ posb 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 3HAYECHUE

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 JpeBHeii I'peliuy 1 UX OTKPHITHS

2. MHOrOyroJIbHUKH HX CBOMCTBA

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. Kopuu, cTeleH: 1 J0rapu(pMbl

35. TpuronoMeTpuyeckue ypaBHEHHs U HEPABEHCTBA U X PEIIECHUE

36. 3HakoMOe ¥ HE3HAKOMOE YHCIIO MU

Kputepuu oneHuBanus:

Ouyenxa « Omauunoy.

— paboTa HOCHUT TPAKTHUYSCKUU XapakTep, COACPKHUT TPAMOTHO H3IIOKECHHYIO
TEOPETUYECKYI0 0a3y, XapaKTepusyercs JIOTUYHBIM, IIOCJICIOBATEIIbHBIM  HM3JI0KCHHEM
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 HCIOJIB3YEeT HATIISATHBIC MOCOOMS (TaOJHIBI, CXEMBI,
rpaduku, MEKTPOHHBIE TPE3eHTAlMU U T.J.) WU Pa3faTO4YHbI MaTepual, JIETKO OTBeYaeT Ha
MOCTaBIIEHHBIE BOMPOCHI.

Oyenxa «Xopowioy.

— HOCHUT TPAKTHYECKHU XapaKTep, COACPKUT TPAMOTHO H3JIOKEHHYIO TEOPETHYCCKYIO
0a3y, XapakTepHu3yeTcs IOCIEeIOBAaTEIbHBIM M3JI0OKEHHEM MaTepuana C COOTBETCTBYIOLIUMHU
BBIBOJIaMU, OJTHAKO C HE BMOJHE 00OCHOBAaHHBIMHU MPEJIOKEHUSIMU;

— TIpU 3ammuTe OOYyJYAIONIWICS IT0Ka3bIBaeT 3HAHUS BOIMPOCOB TEMBI, OIEPHPYET
JAaHHBIMU HCCJIEIOBAHUSI, BHOCHT TPEUIOKECHHS, BO BPEMS BBICTYIUICHUS HCIONb3yET
HarJsiaHble TocoOus (TaOnuIbl, CXeMbl, TpaduKH, SJICKTPOHHBIC NPE3CHTAUA W T.JA.) WIU
pa3aaTovyHbI MaTepuan, 6e3 0coObIX 3aTPYIHEHUI OTBEYAET Ha TOCTABIIEHHBIE BOIIPOCHI.

Oyenka « Y0061emeopumensHoy.

— HOCHUT TpPAaKTHUYECKUU XapaKTep, COJEPKUT TeopeTHdeckyro 0a3zy, Oasupyercs Ha
MPAKTUYECKOM MaTepuaje, HO OTIMYAeTCS MOBEPXHOCTHBIM aHAU30M M HEIOCTaTOYHO
KPUTHYECKHM pa30opoM, B HeW MPOCMATPUBAETCA HEMOCIEAOBATEIHLHOCTh HU3IOKEHUS
MaTepuaa, peIcTaBIeHbl HEOOOCHOBAHHBIE MPEATIOKEHUS;

—  UMEIOTCS 3aMEYaHMsI 110 COJAEPIKAHUIO PAdOTHI M 0(hOPMIICHHIO;
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— TIpH 3alIuTe O0yYaroNIMiics MPOSBISET HEYBEPEHHOCTh, TIOKA3bIBACT cllaboe 3HAHUE
BOIIPOCOB TE€MBI, HE JIA€T MOJHOT0, aPTYMEHTUPOBAHHOI'O OTBETA Ha 3aJJaHHbIE BOMIPOCHI.

Oyenka «Heyoosnemeopumenvroy:

—  UHAUBUIYaJbHBIN IPOEKT HE 3aBEPIIICH;

— K 3amuTe o0y4aromuiics He 10IyCKaeTCs.
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