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1. ITacnopT ¢oHA OLIEHOUYHBIX CPEICTB

1.1. O6;1acTh NpUMeHeHust

@DOH]1 OLIEHOYHBIX CPEJCTB MpPEAHA3HAUEH /JIs OLIEHUBAaHUS 3HAaHUW, YMEHUH, YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIMA CTYJAEHTOB, oOywaromuxcs mo crneruanbHoct 09.02.11
PazpaboTka u ympaBieHHE NpPOrpaMMHBIM obOecneueHueM 1o yueOnoit aucrummune OJ1.07
Maremaruka.

®OC cocrasnen Ha ocHoBe PI'OC u paboueii mporpaMmbl AUCIUTIINHBL.

[IpomexyTouHas arrecranusi 1Mo y4eOHOM IUCIUIUIMHE MpeaycMoTpeHa B ¢opme
9K3aMEHAC BBICTABICHMEM OTMETKH [0 CUCTEME «OTJIMYHO, XOPOILIO, YIOBIETBOPUTEIBHO,
HEYJIOBJIIETBOPUTEIHHOY.

1.2.Ilnanupyemble pe3yJbTAThl OCBOEHHS JUCHMILIUHBI

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

OK 01. BoiOupaTth croco0bl penieHust 3agad HIpodecCHOHANBbHOM AESITeIbHOCTU
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnosnb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIM3a M MHTEPIpPETALUU
uH(popMaluu, U UH(OOPMALIMOHHBIE TEXHOJOTUU JUIS BBIMOIHEHUS 3a7ad MPoQecCHOHAIbHON
JESITEIbHOCTH.

OK 03. IlmanupoBaTb W peanu30BBIBATH COOCTBEHHOE MpOo(deccCHOHANbHOE U
JMYHOCTHOE pPa3BUTHE, MPEIIPUHUMATEIBCKYIO NESITEIHHOCTh B IMpodeccHoHambHOU cdepe,
WCIIOJIb30BaTh 3HAHMS M0 MPaBOBOW M ()MHAHCOBOW TPAMOTHOCTH B PA3UYHBIX KU3HEHHBIX
CUTYaLUsX.

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

[Tpodeccuonanpupie komnereHUUB cooTBeTcTBHM ¢ PI'OC CIIO:!

I1K 1.2. PazpabaTbiBaTh 0OBEKTHI 0a3 TaHHBIX B COOTBETCTBUH C PE3yJIbTaTaMU aHAIN3a
MpeAMETHOM 001acTh

B pamkax mporpammbl  00mieoOpa3zoBaTelbHOM — TUCHMIUIMHBI — OCBAaWBAIOTCS
JMYHOCTHBIE, METAIlPEIMETHbIE U IpPEIMETHbIE PE3yJbTaThl B COOTBETCTBUU C TPEOOBaHUSMU
@I'OC cpennero o61ero oopazoBaHusl.

[[nanupyemble  pe3yabTaTbl  OCBOGHUS  JUCHUIUIUHBL  JUYHOCTHBIE  (JIP),
metanpeametnoie (MP), npenmernsie ans 6a3oBoro ypoBHs uzyuenus (I1P).

JIMYHOCTHBIE BKIIIOYAIOT:

JIP 05. CpopmupoBaHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHHS B COOTBETCTBUU
C 0OIIeyeNOBEYECKUMH LIEHHOCTSMH W HJleaJlaMH T'PaXXJIaHCKOro OOIIeCTBa; TOTOBHOCTh M
CIOCOOHOCTH K CAMOCTOSITETILHON, TBOPYECKON M OTBETCTBEHHOH NI TEITLHOCTH.

JIP 07. HaBbIKM COTpYIHHYECTBA CO CBEPCTHUKAMHM, JETBMH MIIAJIIErO BO3pacTa,
B3POCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIEI0BATEIbCKOM,
IPOEKTHOHN M JPYTruX BUAAX JEATETBHOCTH.

JIP  08. HpaBcTBeHHOE CO3HaHME W TOBEACHUE HA OCHOBE  YCBOEHHS
00111€4eT0BEYECKUX [IEHHOCTEH.

JIP 09. T'oToBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOpPa30BaHUIO,
Ha TMPOTSHKEHUU BCEW >KU3HU; CO3HATEIIbHOE OTHOLICHHE K HEMpPEphIBHOMY OOpPa30BaHHUIO Kak
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON 1 00IIIECTBEHHON JEATEILHOCTH.

JIP 13. Oco3HaHHbIi BbIOOp Oyaymied mpodeccuu M BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIICHHE K NPOPECCHOHATHHON JEATEIIbHOCTH Kak
BO3MOXXHOCTH  YYacTHsl B  pEIIEHUH  JIMYHBIX, OOLIECTBEHHBIX, TOCYJapCTBEHHBIX,
00IIeHaIMOHATIBHBIX TTPOOJIEM.



JIP 14. CdopMHpPOBaHHOCTh 3KOJOTHYECKOTO MBIIUICHUS, TMOHUMAHUSA BIUSHHA
COLMAJIBHO-9KOHOMHYECKUX MPOLECCOB HAa COCTOSHUE INPUPOAHOM M COLMAIBHOW Cpembl;
IIPUOOPETEHHUE OIBITA FKOJIOTO-HANPABICHHON AESITEIbHOCTH.

MeranpeameTHslie:

MP 01. CamoctosarenbHo (GOopMyIHpOBaTH M aKTyaJU3HpPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE.

MP 02. YcranaBiauBaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAaHMS JJIsI CPABHEHHS,
KJIacCU(UKALUU U O0OOIICHHUS.

MP 03. Onpenenarb 1Heiau ACATEIbHOCTH, 3aJaBaTh INapaMETpbl U KPUTEPUU HUX
JIOCTUKEHUS.

MP 04. BoIsIBASITh 3aKOHOMEPHOCTH M TPOTHUBOPEYUHS B PACCMATPUBAEMBIX SIBJICHUSX.

MP 06. Bnaners HaBbIKaMU yu4eOHO-HCCIIEIOBATEIBCKON U MTPOEKTHON JEeSTEIbHOCTH,
HABBIKAMU pa3perieHus MpooIeMm.

MP 07. CiocoOHOCTb U TOTOBHOCTb K CAMOCTOSITEIBHOMY IIOUCKY METOJOB PELIECHUs
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHUSI.

MP 08. OBnaneHue BuAaMU JESATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETAlMU, TPE0OPa30BAaHUIO0 U MPUMEHEHHUIO B PA3NMYHBIX YYEOHBIX CUTYyallUsAX, B TOM
YHClIe IPU CO3JaHUH YU€OHBIX U COL[MAJIbHBIX IPOEKTOB.

MP 09. ®opmupoBaHMe Hay4yHOTO THIA MBIIUICHUS, BIAJCHUE HAYYHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATUSIMHU U METOJIaMHU.

MP 11. BbISBisSITH TPUYUHHO-CIEJCTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pEelICHUs, HaXOAUTb apryMEHThl [UIsl JI0Ka3aTelbCTBAa CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS.

[IpenmerHbie:

[P O01. Brnagetp mMeTogamMM J10Ka3aTeiabCTB, aJITOPUTMAMM pEIICHUs 3a/ay; yMEHHE
(bopMyIHpOBaTh OINPEIEIIEHUS, aKCHOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJIUTH JI0Ka3aTebHbIE
paccyXJIeHHs B XOJ€ peIIeHUs 3a/1a4.

ITP 02. YMmeTh onepupoBaTh MOHATHSAMHU: CTENEHb YHUCIA, JIOTapU(M UYUCIa; YMEHUE
BBIMIOJHATh BBIUMCJIEHHE 3HAUYEHUH U TpeoOpa3oBaHMsI BBIPAXKEHUH CO CTEHNEHSIMU U
Jgorapupmamu, npeodpa3oBaHus IpOOHO-pAlIMOHATIBHBIX BBIPAKEHUH.

[P 03. VYwmerr omepupoBaThb MOHATHSMH: pallMOHANbHBIE, HPPALUOHAIBHBIC,
NoKa3aTeJbHbIC, CTENEHHbIE, JIorapuMU4Yeckue, TPUTOHOMETPUUYECKHE YpPaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI.

I[IP 04. VYmerp onepupoBaThb NOHATHUSAMM: (YHKLUS, HENpepbIBHAsS (QYHKLUA,
MIPOM3BOJHAsS, MEpPBOOOpa3Has, OIpeNeJeHHbIH MHTErpajg; yMEHHE HaXOAWTh IPOU3BOIHBIC
3JIEMEHTApHbIX (DYHKIMHA, UCIONB3Ys CIPaBOYHBIE MaTepHalibl; MCCIEAO0BaTh B MPOCTEHIINX
clIy4asix B (YHKIMM Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJNbIIME M HAaWMEHBIINE 3HAYCHUS
¢ynkuuit; CTpouTh rpadukd MHOTOWIEHOB C HCIOJb30BAHHMEM arrapara MaTeMaTH4ecKOro
aHaJIM3a; MPUMEHATh MPOU3BOJHYIO IMPH PEUIeHUM 3a/Jad Ha JIBKEHHUE, peliaTh MPaKTHKO-
OpPUEHTHPOBAHHBIE 33/1a4M Ha HauOOJbIIME M HAaUMEHbIINE 3HAYCHMs, Ha HaXOXJEHHUE IYyTH,
CKOPOCTH M YCKOPEHHUSI.

[P 05. YMenue onepupoBarh MOHATUAMU: palloOHaTbHAs (DYHKIMS, MOKa3aTelbHas
byHKIMS, cTeneHHas QYHKIMs, jorapudmuyeckas GyHKIMS, TPUTOHOMETpHUeckue (yHKINU,
oOparHble (QYHKIMH; YMEHHE CTPOUTH IpaUKH M3YYEHHBIX (DYHKIMH, UCIIONB30BaTh IpapuKu
IPU U3YyYEHHUH MTPOLIECCOB U 3aBUCUMOCTEH, PU PELICHUH 33/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB
¥ 33/1a4 U3 peajbHOM JKU3HU; BBIpaXKaTh (HOpMyIaMH 3aBUCHMOCTH MEX1Y BETUYNHAMH.

[IP 06. YMmeHnue pemarh TEKCTOBBIE 3aJauyd Pa3IUYHBIX TUIOB (B TOM 4YHCIIE Ha
IPOLICHTHI, J10JIM U YaCTH, HA IBU)KEHUE, pabOTy, CTOUMOCTh TOBApOB U YCIIYT, HAJIOTH, 3a7aull
U3 00JIaCTH YNpPABICHUS JIMYHBIMM U CEeMEMHbIMM (UHAHCAMH); COCTABIIATh BBIPAXKEHUS,
YPaBHEHHUs, HEpPaBEHCTBA M HMX CHCTEMbI IO YCJIOBHUIO 3aJaud, HCCIENOBAaTh IIOJy4YEHHbBIE
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pELICHNS U OLIEHUBATh MPABIONOI00HOCTh PE3yJIbTAaTOB.

I[P 07. YMmeHue omepupoBaTh MOHATHSMHU: CpeaHee apupMeTHUecKoe, MeIraHa,
HauOoJbIlleE M HAUMEHbIIEE 3HAYEHMs, pa3Max, JUCHEPCHUs, CTAHJAPTHOE OTKJIOHEHHUE
YHCJIOBOr0 Habopa; yMEHHE M3BJIEKATh, HHTEPIPETUPOBATE UH(OPMALIHIO, TIPEACTaBIECHHYIO B
TabNMuIax, Ha JuarpamMmax, Tpadukax, OTPAXKAIOIIYI0 CBOWCTBA pEAJbHBIX IPOLECCOB U
SBJICHUH; NPEACTaBIATh HHPOPMALMUIO C [OMOINBIO TalOJIMIl M JuarpaMM; HcCiIeI0BaTh
CTaTUCTHYECKUE JAHHbIC, B TOM YHCJIE C IPUMEHEHHUEM IpapUyecKuX METOJOB U IEKTPOHHBIX
CPEJICTB.

ITP 08. YMeHue onepupoBaTh MOHIATUSMU: CIyYailHBII OMBIT M CIy4ailHOEe COOBITHE,
BEPOSITHOCTh CIy4allHOTO COOBITHS; YMEHHME BBIUUCIATh BEPOSITHOCTH C MCIOJb30BaHUEM
rpadU4ecKux METO/IOB; NIPUMEHSTh (OPMYIBI CIOXKEHHS M YMHOXXCHHS BEpPOSATHOCTEH,
KOMOUHATOpHbIE (akThl U (OPMYJIbl MPU PELICHUM 3a/1a4; OLIEHUBATh BEPOSTHOCTh PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMHU BEJIMUYMHAMU; YMEHHUE NPUBOAUTDH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YMCEN B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX.

I[P 09. VYwmenue omnepupoBaTh TMOHATHUSAMHU: TOYKA, TMpsiMas, IUIOCKOCTh, B
IIPOCTPAHCTBO, JBYI'PAaHHBIM  yroJl, CKpEIUMBAIOIIMECS IMpsMble, MapalIeIbHOCTh U
NEPIEHAUKYIIIPHOCTD MPAMBIX M IUIOCKOCTEH, YroJl MEXAY NPAMBIMH, YIOJI MEXAY NPAMOUA U
IUIOCKOCTBIO, YrOJl MEXIY IIOCKOCTSIMHU, PAacCTOSIHUE OT TOYKHM 1O IIOCKOCTH, PacCTOSHUE
MEXIY HPSMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCII0JIB30BATh IIPU PEILICHNN 3a/1a4
u3ydyeHHble (akThl MU TEOpEMbl IUIAHUMETPUHM; YMEHHE OLEHHBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOILEr0 MUPA.

ITP 10. Ymenue onepupoBarh MOHATUSAMHU: MHOTOIPAHHUK, CEYEHUE MHOIOIPAHHUKA,
KyO, mapaienenurnes, mpu3Ma, MupamMuia, GUrypa u moBEpXHOCTh BPAIICHUS, IIHIIUH/IP, KOHYC,
map, cdepa, cedeHus (Urypbl BpaleHHs, INIOCKOCTh, Kacarolascs cepsbl, INHAPa, KOHYCa;
IUIOUIa/lb MOBEPXHOCTH MUPaMUJbl, MPU3MBbI, KOHYCA, LMJIMHJpA, LIapa; YMEHHE H300pakarhb
MHOTOTPaHHUKU W IIOBEPXHOCTH BpAILEHUSA, MX CEUYEHUS OT PYKH, C IOMOILBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB; YMEHHUE PACIIO3HABAaTh CUMMETPHUIO B IPOCTPAHCTBE;
YMEHUE PAcO3HaBaTh NIPAaBUIIbHBIE MHOTOTPAHHUKH.

[P 11. YMeHue onepupoBaTh MOHATUSIMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE
¢Gurypel B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOLICHHE IUIONIA/EH MOBEPXHOCTEH M 0OBEMOB
NOI0OHBIX (PUTYp MpHU pelIeHUH 3a/1a4.

ITP 12. YMeHHe BBIUUCIATH T'€OMETPHUUECKHE BEJIMYMHBI (AJIMHA, Yroj, IJIOLIajb,
00BeM, MII0aAb IOBEPXHOCTH ), UCIIOJb3Ys U3y4yeHHBIE (POPMYJIBI U METO/IBI.

ITP 13. YmMmeHue omnepupoBaTh NOHATHUAMU: HPSIMOYTOJIbHAs CUCTEMAa KOOPJAMHAT,
KOOPJIMHATBl TOYKH, BEKTOP, KOOPJIMHATHI BEKTOpA, CKAJISPHOE NPOU3BEACHHUE, YIOJl MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, INPOU3BEACHHE BEKTOPA HA YHUCIIO; HAXOAUTh C IIOMOILBIO
M3YYEHHBIX (DOPMYII KOOpIAUHATBI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXKTY JIBYMs TOUKaAMHU.

[P 14. YMeHue BBIOMpATh MOAXOMALINN M3YUEHHBIM METOJ IJis pelIeHUs 3a/Jayd,
pacrno3HaBaThb MaTemMaTHueckue (akThl U MaTeMaTH4YeCKHe MOJeNH B MPUPOJHBIX U
OOIIIECTBEHHBIX SBJIEHUSAX, B MCKYCCTBE; YMEHHE TNPUBOIUTH INPUMEPHl MaTEeMaTUYECKHX
OTKpBITHI Poccniickoil 1 MUPOBOM MaTEMaTUYECKON HAYKH.

1.3. ®opMbl KOHTPOJISA M OLICHUBAHUS

[IpenmeTroM OIEHKH CIYKUT CHOPMHUPOBAHHOCTH OOMIMX U MpodeccHoHATbHBIX
KOMIIETECHITNH.
Tabnuma 1 KoHTpous 1 olleHKa OCBOCHUS YUeOHOW TUCIUILIMHEI 110 TeMaM (pasjienam)

OneMeHT DOPMBIKOHTPOJISI M OLICHUBAHUS

y4eOHOM TeKyIuiKOHTPOIIb ITpoMexyTouHasiaTTeCcTaIMsI

JAUCHUIUTIHBI Mertoap! OLICHKN IIposepsiemsbie Meroasionienk | IIpoBepsiembie
(3anonnsemcs 6 IIK, OK, V, 3 n IIK, OK, V, 3
coomeemcmeu ¢ (Onst (Ons
paszoenom 4 pabouei | obweobpazosamenvi obweobpazoeam
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npoCpamMMmbl) bIX eNIbHbIX
oucyunaun OK, JI, M, oucyunaun OK,
1) JIL M, 1T)
Pasznen 1. IloBTopeHne Kypca MaTeEMaTUKA OCHOBHOM IIKOJIBI Koumponvuas OK 01
Tema 1.1 IIpakTrueckas OK 01, 02, 03, 04 paboma, OK 02
Henu u 3agaun | pabora Nel. Ilenu u Ox3amen OK 03
MaTeMaTHUKH 3aJa4¥ MaTeMaTHUKU JIP 05, 07, 08, 09 OK 04
IPH OCBOCHUH IPH OCBOCHUH MP 01, 02, 03, 07, 09, 1IK 1.2
CIICIMAJIbHOCTH | CIIENMaJIbHOCTH 11 JIP 05
Tema 1.2 [IpakTudeckas ITP 01, 02, 06, 09, 12, JIP 07
Yucna u pa6ota Ne2. Uucna u 14 JIP 08
BBIUKCIICHHS. BBIUKCIICHHS. JIP 09
Bripaxenus u Bripaxenus u JIP 13
npeoOpazoBanus | NpeoOpa3oBaHus. JIP 14
. I[IpouenTHbIe MP 01
[IpoueHTHBIEBBI | BBIYMCIICHUS. MP 02
YUCIICHHS MP 03
Tema 1.3 IIpakTuueckas MP 04
YpaBHeHus U pabota Ne3. MP 06
HEPaBEHCTBA. YpaBHEHUA U MP 07
Cucremsl HEpaBEHCTBA. MP 08
YPABHEHUH U Cucremsl MP 09
HEPABCHCTB YPAaBHEHUH U MP 11
HEPaBEHCTB. 1P 01
Tema 1.4 IIpakTuueckas 1P 02
OyHKIUH: pabota Ne4. 1P 03
JIMHENHas, DyHKIUU: 1P 04
oOpatHas TUHEeWHas1, o0paTHas 1P 05
MPOIOPIIUOHANB | TPOTIOPIIMOHAIEHOC 1P 06
HOCTb, Th, KBaJ[paTUYHAS 1P 07
KBaJ[paTHyHast GbyHKIHS 1IP 08
dyHKIHS 1P 09
Tema 1.5 TTpakTHyecKas OK 01, 02, 03, 04 1IP 10
I'eomerpusiHamn | pabora Ne5. K 1.2 ar 11
OCKOCTH T'eomerpus Ha 1p 12
ITOCKOCTH JIP 05, 07, 08, 09 1P I3
MP 01, 02, 03, 07, 09, 1P 14
11
P 01, 02, 06, 09, 12,
14
Tema 1.6 [IpakTuueckas OK 01, 02, 03, 04
BxonHasikonTpo | pabora Ne6. JIP 05, 07, 08, 09
JIpHaspadoTa Bxognas MP 01, 02, 03, 07, 09,
KOHTpPOJIbHAs 11
pabota IIP 01, 02, 06, 09, 12,
14
Pasznen 2. OcHOBBI TpUroHOMETpHUH. TpUTOHOMETpPUUECKUE
GyHKIMH
Tema 2.1 YcrHBIOTPOC OK 01, 02, 03, 04
Tpuronomerpuu | CobecenoBanue JIP 05, 07, 08, 09
eckue QyHKITII MP 01, 02, 03, 06, 07,
MIPOU3BOIIEHOTO 08, 09
yIJIa, Yucaa. IIP 01, 02, 03, 05, 14

Pagnannas n
rpamycHas Mepa
yria




Tema 2.2 [IpakTnueckas

OcHOBHEIE pabota Ne7.

TpuroHomeTpud | OCHOBHBIE

ecKue TPUTOHOMETPUYECKU

TOXKAECTBA. € TOXXIECTBa.

Dopmynbl Dopmynbl

NpUBEACHUS NpUBEACHUS

Tema 2.3 YcrHeriionpoc

Cunyc,

KOCHHYC,

TaHTe€HC CYMMBI

U Pa3HOCTH

JBYX yIJIOB.

DOpMyIIBIIBOIH

OroapryMeHra

Tema 2.4 IIpakTuueckas

Dopmymsl pabota Ne§.

IIOJIOBUHHOI'O DopMyibl

yraa. @opMysbl | MOJIOBUHHOTO yIJa.

MOHW>KCHUS Dopmynbl

CTETNeHH TOHW)KEHUSI CTETIEHH

Tema 2.5 YcrHbritonpoc

Tpuronomerpuu | CobecenoBanue

eckre QyHKIIHH,

UX CBOWCTBA U

rpaduKu

Tema 2.6 VYcerHbiiionpoc

[IpeobpazoBanu

e rpaukoB

TPUTOHOMETPUY

eckux pyHKIui

Tema 2.7 IIpakTuueckas

Ornucanvie paboTa Ne9.

npousBoAcTBeH | OnmcaHue

HBIX [IPOLIECCOB | MPOM3BOACTBEHHBIX

C TIOMOIIIBIO MIPOLIECCOB C

rpauKoB MOMOIIBIO TPaUKOB

GbyHKIHA dhyHKIII
[IpakTuueckas
pabora Nel0.
Onucanue
MIPOM3BOJCTBEHHBIX
MIPOIIECCOB C
MOMOIIBIO TpaprKOB
dyHKIHI

Tema 2.8 YcrHbIonpoc

OO6paTtHBIeTpHUTO

HOMETPHYECKHE

byHKIIH

Tema 2.9 YcTHEI ompoc

Mpocreiitmerp | CobecenoBanne

UTOHOMETPHUYEC

KHEypaBHEHUS

Tema 2.10 IIpakTruueckas

IIpocteitmmerp | padorta Nell.

uroHomerpuuec | Ilpocreiimme




KHEHEPaBEHCTBA | TPUTOHOMETPHUYECKH
€ HepaBEeHCTBA
Tema 2.11 YcrHBIHOTIpPOC
CHCTEeMBITPUTOH
OMETPUYECKUXY
paBHEHUM
Tema 2.12 IIpakTraeckast
KonrponbHas pabota
pabora mo Nel2.KontponbHas
pazneiny 2 pabota 1o pazaery 2
«OcHOBBI «OcHOBBI
TPUTOHOMETPHUH. | TPUTOHOMETPHH.
Tpuronomerpuu | TpuroHoMeTprU4eCK
eckrneDyHKIMI | me pyHKInm
Paznen 3. Crenenu u kopuu. CtenenHas QyHKINS
Tema 3.1 YcrHbriionpoc OK 01, 02, 03, 04
CreneHs. CobecenoBanne JIP 07, 08, 09
CsaoiicTBa MP 01, 02, 03, 06, 07
CTCTICHH C ITP 02, 03, 04, 05, 14
palroHaIbHBIM
1787}
JIECTBUTEIIbHBI
MU
MTOKAa3aTEeSIMH
Tema 3.2 VYerHbiionpoc
CreneHHble
(GYHKIMH, UX
CBOMCTBa U
rpaduKu
Tema 3.3 YcrHbIiionpoc
ITonsitue kopHst | CoOecenoBanue
n-oi CTENEHU U3
JEUCTBUTEILHOT
0 YHcIa.
CBolicTBa KOpHS
n-oi CTENEHU
Tema 3.4 [IpakTrueckas
[MpeobpazoBanu | pabora Nel3.
eupparnonaneH | [IpeoOpasoBanne
BIXBBIPAXKCHUH UPpaOHATBHBIX
BBIPAKCHHUN
[IpakTnueckas
pabota Nel4.
[IpeobpazoBanue
WppaIMOHATBHBIX
BBIpaXCHHUI
Tema 3.5 IIpakTnueckas
Pemenue pabota Nel5.
uppauroHanbHel | Pemenue
X YpaBHEHHUU U WppaIMOHATBHBIX
HEPABEHCTB YPaBHEHUI U
HEPaBEHCTB
Tema 3.6 IIpakTnueckas
KonTponsHas pabota Nel6.
pabora Mo KontponbHas
pazzgeny 3 paborta o pasneny 3




«Crenenu u

«CtereHu u KOpHHU.

KOpHH. Crenernas
CreneHuas hyHKITHS
(GYHKITHS)
Paznen 4. IlokazatenbHasyHKUIUsS
Tema 4.1 YcrHBIHOTIPOC OK 01, 02, 03, 04
Tlokasarensnas | CoOecenoBaHue JIP 05, 07, 09
byHKIHS, e MP 01, 02, 06, 07, 09,
CBOMCTBA U 11
rpaduk ITP 01, 02, 03
Tema 4.2 IIpakTrueckast
Pemenue pabora Nel7.
MOKa3aTeNbHBIX | Pemrenune
YpaBHEHUH U IIOKA3aTEeIbHBIX
HEPaBEHCTB YpaBHEHUH H
HEPaBEHCTB
IIpakTuueckas
pabora Nel8.
Pemenune
MIOKA3aTEeIbHBIX
YpPaBHEHUH U
HEPaBEHCTB
Tema 4.3 [IpaxTHueckas
Cucremsbirokasza | padora Nel9.
TesNbHBIXypaBHE | CHCTEMBI
HUN [I0Ka3aTEJIbHBIX
ypaBHEHUI
Tema 4.4 IIpakTuueckas
KontponbHas pabora
pabora mo Ne20.KontponbHas
pazneny 4 pabota o pazneny 4
«IlokazarensHas | «I[lokazarenbHasdy
byHKIUS HKLIHS
Paznen 5. Jlorapudmel. JlorapudmudeckasiGyHKIus
Tema 5.1 IIpakTuueckas OK 01, 02, 03, 04
Jlorapudm pabota Ne21. JIP 05, 07, 09
qHCIa. Jlorapudm umcia. MP 01, 02, 04, 06, 07
CsolicTBa CsolicTBa I1P 01, 02, 03
norapuMoB norapuMoB
CobecenroBanue
Tema 5.2 YcrHbIiionpoc
Jlorapudmuueck | CobecenoBanue
ast QyHKIMS, ee
CBONCTBa
Tema 5.3 IIpakTraeckas
Pemenue pabota Ne22.
norapudmuueck | Pemenue
WX YpaBHEHUH U | JIOTapH(PMUYECKUX
HEPABEHCTB YPAaBHEHUI U
HEpaBEHCTB
CobecenoBanue
Tema 5.4 [IpakTudeckas
Cuctembuiorapn | pabora Ne23.
¢muueckuxypas | Cuctemsl
HEHUH! JoTapu(hMHIECKAX
ypaBHEHUH




Tema 5.5 [IpakTnueckas
Jlorapudmer B paboTa
MIPUPOIE U No24 Jlorapudmsl B
TEXHUKE NpUPOJE U TEXHUKE
TIpakTuueckas
pabora
Ne25.Jlorapucdmer B
pUPOJE U TEXHUKE
Tema 5.6 IIpakTrueckast
Kontponbaas pabota Ne26.
pabora mo Kontponbnas
pazzeny 5 pabota o pazaeny 5
«Jlorapudmer. «Jlorapudmer.
Jlorapudmuyeck | Jlorapudmudeckas
asihyHKIUS QyHKIUS
Pazgen 6. YpaBHEHUS U HEPABEHCTBA
Tema 6.1 IIpakTuueckas
PaBHOCHIIBHOCT | pabora Ne27.
b YPaBHEHUI U PaBHOCHIIBHOCTB
HEPaBEHCTB. YpaBHEHUH U
Oo6muemeTonslp | HepaBeHCTB. OOIIHEe
CIICHUS METO/IbI PEeIICHHUS
CobecenoBanue
Tema 6.2 IIpakTuueckas
I'padmaeckmit pabora Ne28.
MmeTox peuieHust | ['paduueckuii MmeTon
YpaBHEHUH, peLieHus
HEPaBEHCTB YpaBHEHUH,
HEPaBEHCTB
Tema 6.3 [IpakTuueckas
VYpaBHenus u pabota Ne29.

HEPABCHCTBA C

VYpaBHeHus u

MOJyJIeM HEPaBEHCTBA C
MOJYyJIEM

Tema 6.4 IIpakTuueckas

VYpaBHeHus u pabota Ne30.

HCPABCHCTBA C

YpaBHEHUA U

napameTpamu HEPaBEHCTBA C
napameTpaMu

Tema 6.5 [IpakTuueckas

TekcroBbie pabora Ne31.

3a1a4n TekcToBble 3a1a4n

npodeccuoHans | nMpogecCHOHANTBHOTO

HOT'O CoJIepKaHUS

coJepKaHus [IpakTrnyeckas
pabota Ne32.
TexcToBrIe 3agaun
pohecCHOHATBHOTO
coJepKaHus
IIpakTruueckas
pabota Ne33.
TekcToBbIe 3a1a4n
npo¢ecCHOHANTBHOTO
COJIepKaHUS

Tema 6.6 IIpakTrdaeckas

KonTponbHas pabota Ne34.

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




pabota no

KonTponbHas

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

pasmeny 6 paborta 1o pasuerny 6

«YpaBHEHUS U «YpaBHEHUS U

HEPABEHCTBa» HEPABEHCTBa»

Paznen 7. [IponsBonHas GpyHKIMHU, €€ IPUMEHEHHE

Tema 7.1 YcrHBIHOTIPOC

Uucnosas CobecenoBanue

MOCIIEA0BATENbH

OCTb.

Beruncnenue

TIpEJIEIOoB

MOCIIEA0BATENbH

ocTen

Tema 7.2 IIpakTrueckast

[Nonstue o pabota Ne35.

IIPOU3BOAHON IlonsiTHe 0

byHKIIH MIPOU3BOTHOM
hyHKIUH

Tema 7.3 [IpakTuueckas

Dopmynsl U pabora Ne36.

npaBuiIa DopMynbl U

muddepeHunupo | mpaBuiIa

BaHUsA T epeHInpoBaHH
s
CobecenoBanue

Tema 7.4 YcrHbriionpoc

IIpousBonHasci

OKHONU(PYHKIINN

Tema 7.5 YceTHbIIONpPOC

[TonsTue o

HENPEePHIBHOCTU

(GyHKITIH.

MertoiuHTEpBa

OB

Tema 7.6 IIpakTuueckas

dusndeckuii u pabota Ne37.

reoMeTpuuecku | @u3NUEeCKUuil u

1 CMBICII TeOMETPHUYECKHIA

MIPOU3BOJHOM CMBICII
ITPOU3BOAHON

Tema 7.7 [IpakTuyeckas

VYpaBHeHne pabota Ne38.

KacaTeJIbHOM K VYpaBHeHue

rpaduky KacaTeJIbHOH K

byHKIUU rpaduKy GYHKIUH

Tema 7.8 IIpakTnueckas

MonoTtoHHOCTh | pabota Ne39.

byHKIIUH. MOHOTOHHOCTB

Toukn ¢ynkuun. Touku

9KCTpPEMyMa IKCTpEMyMa

Tema 7.9 IIpakTnueckas

Hccnenopanue pabota Ne40.

byHKUMi 1 Hccnenoanue

NOCTpOoeHue uX | (QyHKUUH U

rpaduKoB MTOCTPOCHUE UX
rpaduKoB

10




Tema 7.10 [IpakTnueckas
Haubompmiee u | pabora No4l.
HauMEHbIIIee Hawubonsiree u
3HAYCHUS HavVMeEHbIIIee
GbyHKIIIH 3HaYeHUS QYHKINH
Tema 7.11 IIpakTrueckast
Haxoxnenue pabota Ne4?2,
ONTUMAIBHOTO Haxoxnenue
pe3ynbpTaTa ¢ ONTHMAaIHHOTO
MTOMOIIIBIO pe3ynbpTaTa ¢
IIPOU3BOHOMI IIOMOIIBIO
MPOU3BOIHOM
TIpakTuueckas
pabota Ne43,
Haxoxnenue
ONTUMAIHHOTO
pe3ynbTaTa ¢
MTOMOIIBIO
MPOU3BOIHOMN
IIpakTuueckas
pabota Ned4,
Haxoxxnenneontuma
JTBEHOTOpE3ybTaTa C
MTOMOIIIOTIPOU3BO]]
HOU
Tema 7.12 IIpakTuueckas
KontponsHas pabora Ne45.
pabora mo KontponbHas
pazaeny 7 pabota 1o pasaeny 7
«IIpousBoaHas «IpounsBonHas
byHKIUH, ee ¢byHKIMH, ee
MIPUMEHEHUE) MIPUMEHEHUEY
Pasnen 8. [leppooOpa3Has pyHKIMHU, €€ TPUMEHEHUE
Tema 8.1 IIpakTuueckas OK 01, 02, 03, 04
IlepBooOpa3Hast | pabota Ne46. JIP 07, 08, 09
GyHKITHSL. [lepBooOpa3zHas MP 02, 03, 06, 07, 11
[IpaBuna ¢dynxmus. [Ipasuna ITP 01, 03, 04, 06
HaXO0XKJIEHUS HaXO0XKIEHUS
MepBOOOPa3HBIX | MEPBOOOPA3HBIX
Tema 8.2 [IpakTuueckas
ITnomans pabora Ned7.
KpuBoiuHeitHoi | Ilnomanp
TpaIenuu. KPUBOJIMHENHON
®opmyna Tpanenuu. @opmyra
Hrerorona- Hrrorona-JleiiOauna
Jletioauma
Tema 8.3 IIpakTraeckas
Heompenenenn | paGora Ne4S.
BII 1 Heonpenenenusiii u
OIpEIEIECHHBIN OIpEIETECHHBIN
HMHTETpaIbl HUHTETpaIbl
Tema 8.4 IIpakTuueckas OK 01, 02, 03, 04
Omnpenenennsiii | pabora Ne49. K 1.2
WHTETpaj B OrnpeaeneHHbIi
JKU3HU WHTETPall B )KU3HU JIP 07, 08, 09
IIpakTuueckas MP 02, 03, 06, 07, 11

11




pabota Ne50.

ITP 01, 03, 04, 06

OrnpeneneHHbIi

WHTETpaJl B )KU3HH
Tema 8.5 IIpakTuueckas OK 01, 02, 03, 04
KonrponbHas pabota Ne51. JIP 07, 08, 09
pabora 1mo Kontponbaas MP 02, 03, 06, 07, 11
pasneny 8 pabota 1o pazaeny 8 ITP 01, 03, 04, 06
«IlepBooOpazna | «IlepBooOpazHas
s QyHKIIH, ee hyHKIIH, ee
MIPUMEHEHHUE) MIPUMEHEHHUE)
Paznen 9. MHoxecTBa. DiieMEeHTHI TEOpUH rpadoB
Tema 9.1 YcrHeiiionpoc OK 01, 02, 03, 04
MHosxecTBa. JIP 07, 08, 09, 13, 14
JlelicTBUS Hax MP 01, 02, 03, 07, 08,
MHO>KECTBaMH. 09,11
HuarpamMeiBen ITP 07, 08, 14
Ha
Tema 9.2 VYcerHbiiionpoc
I'pader.
OcHOBHBIE
TIOHSITHS ¥ BUJIBI
Tema 9.3 IIpakTuueckas
MHOXeCTBO U pabota Ne52.
rpadsr. MHOxecTBO 1
Pemenue rpadsl. Pemenue
MIPUKIIATHBIX NPUKJIATHBIX 33724
3azad IIpakTrueckas

pabora Ne53.

MHOXecCTBO U

rpa¢sl. Pemenne

TIPHUKJIATHBIX 3a/1a9
Tema 9.4 IIpakTuueckas
KontponbHas pabota Ne54.
pabora mo KonrtponbHas
pazneny 9 pabota o pazneny 9
«MHOXxecTBa. «MHOXxecTBa.
DNeMEHTBITEOpH | DJIEMEHTHI TEOPUH
urpadoB» rpadoB»
Paznen 10. D1eMeHTb KOMOWHATOPUKH, CTATUCTUKH U TEOPUH
BEPOATHOCTEM
Tema 10.1 YcTHEI onpoc OK 01, 02, 03, 04
OcuoBueienionst | CobecenoBanue JIP 07, 08, 09, 13, 14
TUSKOMOWHATOP MP 01, 02, 03, 04, 06,
HKH 07, 08,09, 11
Tema 10.2 YcrHBIOTPOC ITP 01, 07, 08, 14
CoOnITHE, CobecenoBanne
BEPOSITHOCTD
COOBITHSL.
Crnoxenue u
YMHOKEHHE
BEPOATHOCTEM
Tema 10.3 IIpakTraeckas
BepositHocTs B | paborta Ne55.
npodeccuonans | BepostHOCT B
HBIX 3a7a9ax npohecCHOHATBHBIX

3amagax

12




[IpakTnueckas

pabota Ne56.
BepositHOoCTb B
po(heCCUOHANTBHBIX
3a/magax
Tema 10.4 YcrHBIHOTIPOC
JuckperHas
cly4daitHas
BEJIMYMHA,
3aKOH ee
pacrpenencHus
Tema 10.5 IIpakTuueckas
3amaunmaremar | pabora Ne57.
n4ecKorucTatucT | 3amadn
UKU MaTeMaTHYeCKON
CTaTHCTUKH
CobecenoBanne
Tema 10.6 [IpakTuueckas
Cocrasiienue pabota Ne58.
Ta0IUI U CocraBnenue
JIuarpamMmm Ha Ta0JIUI] ¥ TUarpaMmm
MIPAKTHKE Ha TPaKTUKE
IIpakTuueckas
pabora Ne59.
CocraBnenue
Ta0JIUI] ¥ TUarpamMmm
Ha TIPaKTHKE
IIpakTuueckas
pabota Ne60.
CocraBneHue
TaOIUI] ¥ TUarpaMmm
Ha MPAKTHUKE
Tema 10.7 [IpakTuueckas
KoutponbsHas pabota Ne61.
pabota o KonTponpHas
paznmemny 10 paboTa 1o paszieny
«ONeMEeHTHI 10 «3nemeHThI
KOMOMHATOPUKN | KOMOWHATOPHKH,
, CTATUCTUKH U CTaTHCTUKU U
TEOpHH TEOPUHU
BEPOATHOCTEH» | BeposTHOCTEI»
Pazpen 11. ITpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE
Tema 11.1 YcrHbIOTIPOC OK 01, 02, 03, 04
OcHOBHEIE CobecenoBanmne JIP 05, 09
MOHSATHSA MP 02, 03, 04, 06, 07,
CTEPEOMETPUHU. 08, 09
Pacnonoxenue ITP 01, 09
MPSIMBIX U
TJIOCKOCTEN
Tema 11.2 IIpakTrueckas
MapannensHOCT | pabora Ne62.
b TIPSIMBIX, [MapamnensHOCT
MpsIMON 1 MPSIMBIX, IPSIMOM U
TUIOCKOCTH, TUTOCKOCTH,
IJIOCKOCTEN IJIOCKOCTEN
Tema 11.3 YcTHbIonpoc

13




[epnenaukynsp | CobecenoBanue

HOCTb TIPSIMBIX,

NpsSMOU U

TUIOCKOCTH,

IJIOCKOCTEN

Tema 11.4 IIpakTrueckast

Teopema o Tpex | pabora Ne63.

nepneHauKkyasip | Teopema o Tpex

ax. MEPIICHANKYIISPAX.

Pemiennesanay Pewienue 3amay

Tema 11.5 IIpakTrueckas

[Mapannensueble, | paborta Ne64.

nepreHaukysip | IlapannencHbie,

HBIE U TIEPIICHINKY IS PHBIE

CKPELIMBAIOLINE | U CKPEIIUBAIOIIUECS

s IpsSIMbIe TIpsIMbIE
IIpakTuueckas
pabota Ne65.
ITapannensHsle,
TIEPIICHINKY IS PHBIE
Y CKpeIINBAIOIINECS
NpsIMBbIE

Tema 11.6 IIpakTuueckas

KonTponsHas pabota Ne66.

pabora mo KontponbHas

paznmeny 11 paboTa 1o pasaeiny

«IIpsmble u
IUIOCKOCTH B
IIPOCTPAHCTBE»

11 «IIpsimbie u
IUIOCKOCTH B
IIPOCTPAHCTBE»

Paznen 12. MHOrOrpaHHUKY U Tella BPAIICHIS

Tema 12.1
MHoOrorpaHHukK.
BepiuHsl,
pebpa, rpaHn
MHOTOI'PaHHUKA

YceTHbIIONpPOC
CobecenoBanne

Tema 12.2
ITpusma, ee
COCTaBIISIOIINE.
Ceuenus
pU3Mbl. Bujisl
TIPU3MBI

VYeTHsl onpoc

Tema 12.3
[Tapannenenumne
I, Ky0. Ceuenue
KyOa,
napaesenuie
Ja

YcrHblionpoc

Tema 12.4
IInpamuna, ee
CeYycHHUE.
IIpaBunbHas u
yceu€HHast
nupamMuaa

VYerHbiiionpoc

Tema 12.5
boxoBas n
oJaHasg

IIpakTnueckas
pabora Ne67.
BokoBast u monHas

OK 01, 02, 03, 04
JIP 05, 09
MP 02, 04, 06, 07, 08,
11
[P 10, 11, 12
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MTOBEPXHOCTh MMOBEPXHOCTh

MIPU3MBIL, MIPU3MBI, THPAMHUJIBI

MTUPaMUIBI

Tema 12.6 YcrHeriionpoc

Cummetpus B

KyoOe,

napajuiesenure

Jie, IpU3Me,

nupaMuze

Tema 12.7 IIpakTrueckast OK 01, 02, 03, 04

[Ipumepsr pabota Ne68.

CUMMETpUH B IIpumepsl K 1.2

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

Tema 12.8 VYcerHbiionpoc OK 01, 02, 03, 04

IIpaBunbsHbIe

MHOTOTPaHHUKH JIP 05, 09

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

Tema 12.9 VYerHbiionpoc 11

Hunuuap u ero IIP 10, 11, 12

3JIEMEHTHI.

CeueHNEIMIINHT

pa

Tema 12.10 YcTHbionpoc

Konyc u ero

AJIEMEHTBHI.

CeueHnEKOHyCa

Tema 12.11 YcTHbionpoc

Y ceueHHbI

koHyc. Ceuenne

YCEUeHHOTO

KOHyca

Tema 12.12 YcTHbionpoc

[ap u chepa,

WX CCUCHHUS

Tema 12.13 [IpakTuyeckas

O0beM Tena. pabora Ne70. O6bemM

OTtHo1ieHHE tena. OTHOLIEHUE

00BeMOB 00BEMOB TTOJTOOHBIX

IMOJOOHBIX TEN Tell

Tema 12.14 YcrHbIonpoc

O0BeMEbI 1

TUIOIAN

MOBEPXHOCTEN

TeN

Tema 12.15 IIpakTnueckas

Kom6unanuun pabora Ne71.

MHoOrorpanHuko | KomOunarum

B U TEl MHOTOTPaHHUKOB U

BpaIeHusl. TEJ BpAIICHUS.

T'eomerpuuecku | I'eomerpuueckue
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€KOMOMHAMHHA

KOMOHMHAIINK Ha

IPaKTUKE IPaKTUKE
TIpakTuueckas
pabota Ne72,
KomOunnammmn
MHOTOI'PaHHUKOB U
TeJ BpaIlleHUs.
TI'eomerpuueckue
KOMOMHAIINY Ha
MpaKTUKE
IIpakTrnueckas
pabota Ne73.
KomOunnammmn
MHOTOTPaHHHUKOB H
TEJI BpaLICHUS.
T'eomerpuueckue
KOMOMHAIIMK HA
PaKTUKE

Tema 12.16 IIpakTuueckas

KonTponsHas pabora Ne74.

pabora mo KontponbHas

pazneny 12 paboTa 1o pasaeiny

«MHororpaHsuk | 12

U U Tella «MHOrorpaHHuKHu 1

BpallleHus» TeJa BpalleHus

Paznen 13. KoopnuHatel 1 BEKTOPBI

Tema 13.1 IIpakTuueckas OK 01, 02, 03, 04

JexapToBs pabora Ne75.

KOOpJMHATEHI B JexapToBsl JIP 05, 09

MIPOCTPAHCTBE. KOOPJIHUHATHI B MP 02, 04, 06, 07, 08,

[Ipocreiimmesan | NpoCTpaHCTBE. 11

ayu B [Ipocreiimue 3agaun ImP 11, 12,13, 14

KOOpAMHATaX B KOOpAMHATAX

Tema 13.2 IIpakTuueckas

Bexkrops! B pabota Ne76.

MPOCTPAHCTBE. Bexkrtops! B

Yron mexnay MIPOCTPAHCTBE. YTOI

BEKTOpPaMH. MEXIY BEKTOPaMHU.

CkansapHoe CkansapHoe

MIPOU3BEICHIE MIPOU3BEICHIE

BEKTOPOB BEKTOPOB
CobecenoBanue

Tema 13.3 IIpakTraeckas

[paktuko- pabora Ne77.

opuentupoBanH | IlpakTuko-

bI€ 3a/1a4M Ha OpHEHTHPOBAHHBIE

KOOPJIMHATHOM 3aJ1a91 Ha

IJIOCKOCTH KOOpIMHATHON
TJIOCKOCTH

Tema 13.4 IIpakTrueckas

Kontpobhas pabora Ne78.

pabora o Kontponbnas

paszmemy 13 paboTa 1o pasieny

«Koopmunatet n | 13 «Koopaunatsr u

BEKTOPBI» BEKTOPBI»
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2. OueHoYHbIE CPeACTBA TeKYLEero KOHTPOJIsl yCIIeBaeMOCTH U KPUTEPHH OLEHKH

@DoH/ TECTOBLIX 3aJaHUH
110 JUCHUIIIIMHEC «MaremaTHuka

No /it ConeprxkaHne BoIpoca IIpaBunsHeii | Kommerenmmst
OTBET
1. Jnuna mapmpyta 36 kM. TypucTs! npomuu neukom 25% myTy, a B OK 01
OCTaBIIYIOCS YaCTh IYTH IUTBLIH Ha MI0Tax. CKONBKO KUIIOMETPOB
TYPHUCTBI IPOIJIBUIN Ha IUI0Tax?
a)ll
6) 9
B) 27
r)21
2. Oynkuus 3agana Gopmynoit y = 5x + 21. Onpenenure 3HaUYEHUE Y, r OK 02
ecnu X = -3.
a) -36
0) 36
B) -6
r)6
3. B paBHOOEApEeHHOM TPEYTOJIBHUKE YIOJI IPU OCHOBAaHUHU paBeH 60 a K 1.2
rpagycaM. DTOT TPEYroJbHHUK:
a) TMPaBUILHBIM
0) TPAMOYTOIHHBIN
B) HE CYIIECTBYET
I') TPOU3BOJIbHBIN
4. Haiinure 3Hauenne Belpaxkenus: tg 210° 0 OK 02
a) -1
6) 2
V2
B) 7
r 1
5. Pemire ypaBaenue: sin x + % =0 a OK 02
a) (—1)“+1g+ mn,n € Z
0) §+ Tn,n € 7
B) g+ 2mn,n € Z
r) (—1)“g+ Tn,n € Z
6. Haiinure 3Ha4eHHE BBHIPOKEHHUS: SIN*X+COS’X B OK 02
a) 0
0) -1
B) 1
r) 2
7. Haiinute 3Hauenne sin 30° B OK 02
a) -1
1
0) 1—5
B) E
r) 1
8. VYroj B T paziyiaH paBeH 0 OK 02
a) 90°
0) 180°
B) 270°

r) 360°




BerIpasute B pannanax yroa B 60°
a)
0)
B)
r)

NMETIETNEENE

OK 02

10.

IIpexcrasbre BEIpaxkenne y'7 - y>8 -

a) y%
6) v
-7,14.

B)Y
r)y”.

y1> B BUJIE CTEMEHHU:

OK 02

11.

BceraBbTe nponyienHoe cinoBo: «IIpu neneHun crenesei ¢
OJIMHAKOBHIMHA OCHOBAaHHUSMH, OCHOBAHUE OCTACTCS MPEKHHUM, a
MOKa3aTeNH ».

a) CKJIaIBIBAIOTCS;

0) YMHOXAIOTCS;

B) BBIYUTAIOTCS;

T) IETATCS.

OK 01

12.

KakoBa 061acTh Onpe/IeIeHust CTENEHHON QYHKIUH y = X°?
a) (-0; 0);

0) X — moboe JucIo.

B) (-20; 0) U (0; +o0);

r) (0; +o0).

OK 01

13.

YcTaHOBUTE COOTBETCTBHE MCKAY BBIPAKCHUCM U €T0 3HAYCHUCM:

A. V128 1.15
b. /27 125 2.7

B. “/ﬁ 3.2
625

r. (V72)" 4.04

OK 02

14.

Haiinure cymmy KopHeit ypaBHeHust X + 1 =v7x — 5.
a)4;

0)-1;

B) I;

r) 5.

OK 02

15.

YcTaHoBHTE COOTBETCTBHE MEXTY (DOPMYIIOHN U Ha3BaHUEM (DYHKLUU:

A y=a 1. oOpaTHast TpUrOHOMETpHUYECKast
b. y = sinx 2. cTeneHHas

B.y=%’ 3. moka3arenbHas

I'. y = arccosx 4. TpuroHOMETpUYECKas

OK 01

16.

KaxkoBa obnacTts 3HaueHUI Moka3aTenpbHOU QyHKIHNH ¥ = a*?
a) (-o0; 0);

0) x — mo0oe YncIo.

B) (-o0; 0) U (0; +o0);

r) (0; +o0).

—

OK 01

17.

Pemnre ypaBHenue 3* =9
a) 1;

0) 2;

B) 3;

r)—1.

OK 02

18.

Pemire HepaBeHcTBO 5¥1> 0,2.
a) (1; 0];

6) (—o0; 1);

B) (0; +o0);

r) (—o0; 0).

OK 02
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19.

x+2
Pemmte HepaBeHCTBO (E) >4,
a) [4; +o0);

0) (—4; +o0);

B) (-00; —4);

r) (-00; —4].

OK 02

20.

BerurcinTe 3HaueHNE BhIpaXKeHUs 10gs %
a)-5;

0) 5;

B) —4;

r) 4.

OK 02

21.

Pemmmre ypaBuenue logz(x - 1) = 2.
a) 10;

0) 3;

B) 1,5;

r) 7.

OK 02

22.

Pemure HepaBeHcTBO logs (2x — 4) <logs (x + 3).
a) (7; +o0);

0) (—o0; 7);

B) (—90;-2)U (7; +0);

r) (2; 7).

OK 02

23.

Haiimute cymmy xopHeii ypasaeHus (X — 5)vV2x — 3 =0

a) 8
0) 8,5
B) 6,5
r) 1,5

OK 02

24.

Pemmre ypaBHeHue 8-3%-3*"1=45
a) 8
6) 4
B) 2
0 12

OK 02

25.

Haiiaure nponsBoaayo GpyHKIuM y=4x>
a) 12x

0) 12x2

B) 4x?

r) 12x°

OK 03

26.

Haiimure nponsBoanyro GpyHkmn y=6x-11
a) 6

6) -5

B) 11

r) 6x

OK 03

27.

HaiinuTte mponsBogHyto QyHKIMH y=XSinx
a) Sinx-xXcosx

0) cosx

B) X1TXCOSX

r) sinx+xcosx

OK 03

28.

Haitnure npousBoaHyto pyHkimn y=sin(3x+2)
a) -cos(3x+2)

0) cos(3x+2)

B) -3cos(3x+2)

r) 3cos(3x+2)

OK 03
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29.

Ecnu x¢ - KpuTHYecKasi TOUKa U MPH Nepexoie uepes He€ cieBa
HaIpaBo NepBas MIPON3BOIHAS MEHSET 3HAK C «+» Ha «-» TO B JTaHHOU
TOYKeE:

a) MUHIMYM

0) MakcUMyM

B) mieperud GyHKIHH

r) GyHKIUs oOpaliaercs B HOJb

OK 03

30.

Ecmu ans pyskumn f(x) Ha mHTEpBae (a;b) BRIMOTHAETCS yCIOBHE
50, To...

a) Ha JJaHHOM MHTEpPBaJIC OHA BBIMTYKJIA

0) Ha TaHHOM WHTEpBaje OHa BOTHYTa

B) Ha TaHHOM MHTEpBaJIe OHA yOBIBaET

T') Ha JIJAHHOM MHTEpPBaJIc OHAa BO3pacTacT

OK 03

31.

[IponsBogHo# GynHkmH y = f (X) Ha3pIBaeTCH ...

a) TpeneN OTHONICHUS MpHUpAeHHs GYHKIUH K TPUPAIICHUIO
aprymMenra

0) mpenen npupameHus GyHKIUN

B) Mpenen NpUpanieHus apryMeHTa

r) OTHONICHUE MpUpaNIeHUs] PYHKIMU K TPUPAIICHUIO apryMeHTa

OK 03

32.

I'eomeTpudeckuii CMBICI IPOU3BOJHOM COCTOUT B TOM, 4YTO
NPOM3BOJHAS PaBHA ...

a) CHHYCY yrja HaKJIOHa KacaTellbHO! K rpaduKy QyHKIUU K
MOJIOKUTENIbHOMY HarpaBieHuto ocu Ox

0) KOCHHYCY yIiia HaKJIOHa KacaTellbHOU K rpaduKy QyHKINU K
MOJIOKUTEILHOMY HarpasiieHHIo ocu Ox

B) TaHTEHCY yria HakjoHa KacaTeJIbHOH K rpaduKy GYHKIUH K
MOJIOKUTENIBHOMY HarpasieHuto ocu Ox

I') KOTaHI'€HCY yIjla HaKJIOHa KacaTeJIbHOH K rpaguKy QYHKINH K
NOJIOKHUTEILHOMY HanpasieHHI0 ocu Ox

OK 03

33.

B vem 3akmrouaercs MexaHn4ecKui ((HU3NIECKUIT) CMBICIT
IIPOU3BOIHOM:

a) CKOPOCTb €CTh IPOM3BOAHAS OT IyTH IO BPEMEHU

0) myTh €CTh MPOU3BOHAS CKOPOCTH IO BPEMEHHU

B) PAacCTOSIHME €CTh MPOU3BOHAS OT YCKOPEHUS

I') BpeMs ecTh IPOU3BOJHAS OT PACCTOSHUS

OK 03

34.

Bri6epute nmepBooOpasHyro s pyHknuu f(x) = 4x — 1.
a) F(x) = 16x*+ C;

0) F(x) =2x> - x + C;

B) F(x) = 2x* + C;

r) F(x) = 16x> —x + C.

OK 01

35.

Beruncnure nHTETpan f(;T cosx dx.
a) 2;
0) 0;
B) 1;
T) 7.

OK 01

36.

BcTaBbTe npoIyIIEHHOE CII0BO: « st pysknun f(x)
— 970 Takas @yskuus F(x), npousBoaHas koTopoi paBHa f(x).

nepBooOpasH
ast

OK 01

37.

Onepauust HaxX0XI€HHUS IEPBOOOPa3HON HA3bIBACTCS:
a) nudhepeHIUPOBaHNE;

0) UHTETPUPOBAHHE;

B) JIOTapU(MUPOBAHHE;

') NIOTEHIHMPOBaHHUE.

0

OK 01

38.

Boruncnute nunaTETpa f_ll x3 dx.
a) 0,25;

OK 01
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0) 0;
B) I;
r)0,5.

39.

VY CTaHOBHUTE COOTBETCTBUE MEKITY HEOTPE/IEIEHHBIM HHTETPAIIOM U
€ro 3HAUYCHUEM:

A. [x"dx 1. —cosx +C

B. [ sinxdx 2.e5+C

dx
B. & 3.Inj +C
T. [ e*dx 4. +C
n+1

X

OK 01

40.

Kak Ha3piBaeTcs miockas ¢purypa, orpaHuueHHas rpauKkoM
HEOTPHIATEIHHON HenpepbIBHON GyHKIHH y = f(X), onpeneneHHON Ha
otpeske [a; b], ocbr0 aOCITUCC U PSIMBIMH X = a U X = b?

a) KpUBOJIMHEIHAS Tparenus;

0) MPAMOYTONTbHAS TPATISIIHS;

B) TIepBOOOpa3HAs;

T') NIpsIMOJIMHENHHas Tpanenys.

K 1.2

41.

Ilepeceuenunem mHoxkecTB A = {1,2,3,4,5} uB={4,5,6,7, 8}
OyneT MHOKeCTBO C, COCTOSIIIECE U3 DIEMEHTOB:
a)l1,2,3,4,5,6,7,8,;

6)1,2,3,6,7,8

B) 4, 5;

r)1,2,3,4,54,5,6,7,8.

OK 04

42.

O0benuHeHneM MHOXecTB A = {1,2,3,4,5} uB=1{4,5,6,7, 8}
SBIIETCS MHOKeCTBO C, COCTOSIIIEE U3 DIIEMEHTOB:

a)4,5;

6)1,2,3,4,5,6,7,8;

B) 1,2,3,4,5;

rl,2,3,6,7,38;

OK 04

43.

ITycToe MHOXKECTBO COICPIKUT:

a) OECKOHEYHO MHOTO 3JICMCHTOB;
0) omxuH >memeHT «0»;

B) HH OJHOI'O JICMEHTA;

r) moOkIe IBa dJICMEHTA.

OK 04

44.

UTo OTHOCHUTCS K 3JieMeHTaM Trpada?

a) pedpa 1 BEpIIUHBI,

0) OMCCEeKTPUCHI, METUAHBI U BBICOTHI,

B) MOJIa, MEJIMaHa M pa3Max;

I') IEPECTAHOBKH, COUCTAHMS U Pa3MEIICHUS.

OK 04

45.

Yro He paccMaTpUBAETCs B paMKax KOMOMHATOPUKU?
a) ePEeCTaHOBKH;

0) nHTEeTpaIHI;

B) pa3MeIIeHNS;

T') COYCTaHMSL.

OK 04

46.

Kak Ha3pIBaeTcs 4MCI0, HAaHOOJIee YacTO BCTPEUaromeecs B JaHHOM
YUCIIOBOM PSiTy?

a) MeuaHa;

0) pa3max;

B) MOJ3a;

T) cpeaHee aprudmMeTHIecKoe.

OK 03

47.

Haiinure Mmeauany ynopsigoueHHOTO YucioBoro psana 3; 7; 12; 15; 19;
25.

a) 12;

0) 13,5;

B) 15;

r) 14.

OK 03
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48.

I'padmueckoe n300pakeHHE CTATUCTUYECKOTO Psiia Ha3bIBACTCS:
a) TIOJIUTOH, THCTOTPaMMa;

0) moauroH, rpaduk;

B) H300pakeHHe, TUCTOTPaMMa;

T) nuarpamma Diepa.

OK 03

49.

B cbopHmKe OmIIeTOB 10 MaTeMaTrke Bcero 25 o6mneTos, B 10 u3 HUX
BCTpEUACTCs BONPOC 10 HepaBeHCTBaM. Haiiiure BEpOsITHOCTH TOTO,
4TO B CIIy4aiiHO BEIOPAaHHOM Ha PK3aMEHE OUJICTE IIKOJIBHUKY HE
JIOCTAHETCsI BOTIPOCA 110 HEPaBEHCTBAM.

a) 0,6;

0) 0,4;

B) 0,04;

r) 0,06.

OK 04

50.

Ha Tapenke 20 mupoxxkoB: 7 ¢ MACOM, § ¢ KamycTod U 5 ¢ BUIIHEH.
Juma Hayran BeIOMpaeT OJUH MHUPOXKOK. HaiimuTe BEpOSTHOCTH TOTO,
YTO OH OKaKETCsI C BUILIHEH.

a) 0,75;

0) 0,35;

B) 0,4;

r) 0,25.

OK 04

51.

N3 300 caxeHleB KpbDKOBHHKAa B CpegHEM 15 He NpUKHUBArOTCS.
KakoBa BEpOSTHOCTH TOTO, YTO CIydYaliHO BBIOPAaHHBIA CaXKEHEI
KPbDKOBHHKA IIPHKUBETCS?

a) 0,5;

0) 0,95;

B) 0,05;

r) 0,15.

OK 04

52.

[Mpsmyto, TNepHEHOUKYISIPHYIO 1000 TpsAMOW B IUIOCKOCTH,
Ha3bIBAIOT. . .

a) HAKJIOHHOM K TUIOCKOCTH;

0) nepneHUKYISIPOM K IIOCKOCTH;

B) CEKYIIEH;

T) JIy4OM.

OK 01

53.

[NapanienbHBIMU Ha3bIBAIOT TUIOCKOCTH, . ..
a) IMEIOIIUE OJHY OOIIYIO TIPSMYIO;

0) y KOTOpBIX OJTHa 00IIast TOUKa;

B) Y KOTOPBIX JIBE OOIINX TOUKH;

') HE UMEIOIINEe HU OJTHOM OO0IIeH TOUKH.

OK 01

54.

IIpsimast, npoxosinas 4yepe3 OCHOBaHUS NEPIICHIUKYIISIpA
Y HAaKJIOHHOW, HAa3bIBACTCH. . .

a) CeKyIIei;

0) mapayuIeTFHON ITOCKOCTH;

B) IIPOEKIMEH HAKIIOHHOW Ha TIOCKOCTB;

T') MIEPIEHIUKYIISIPOM K TUIOCKOCTH.

OK 01

55.

Eciv u3 TOYKM BHE IJIOCKOCTH MPOBECTHU K HEW MEPIICHIUKYJISP
Y HaKJIOHHBIE, TO. ..

a) MePHCHIUKYJIAP IJIMHHEE HAKJIOHHOM;

0) HaKJIOHHAS JJTMHHEE MTEPICHINKYIISPA;

B) IIPOEKITUS HAKIIOHHON KOpOY€e MEePIeHIUKYIISAPa;

I') HAKJIOHHAS U €€ MTPOEKIIUS PABHBI.

OK 01

56.

[Ipsimast mepeceKkaeT MI0CKOCTbh, €CIIM IPsSMast U TUIOCKOCTb. . .
a) He UMEIOT HH OJTHOM OOIIel TOUKH;

0) UMEIOT JiBe OOIINE TOUKH;

B) UMEIOT TOJIBKO OHY OOIIYIO TOUKY;

T') IMEIOT TPH OOIINX TOYKH.

OK 01
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57.

[Ipsimble, nMeroIUe OHY OOIIYIO TOYKY HA3BIBAIOT. ..
a) CKpEIIUBAIOTITUMHUCS;

0) mepeceKarIUMUCs;

B) MapasuIeIbHBIMHU;

T') COBIAIAIOIIAMH.

OK 01

S8.

Ecnu nBe npsmMbie napaiieibHbl TPEThEH, TO OHHU. ..
a) MEePICHIUKYJIIPHBI APYT APYTY;

0) mapayuieIbHBI MEXIY COOO0H;

B) COBIIAJAIOT;

T') IepeCeKaroTCsl.

OK 01

59.

Teno, TOBEPXHOCTH KOTOPOI'O COCTOUT U3 KOHEYHOT'O YHCIIA TNIOCKUX
MHOT'OYTOJIbHUKOB, HA3bIBACTCSI:

a) YeThIPeXyTOJIbHHUK

0) MHOTOYTOJBHHK

B) MHOT'OTPaHHHUK

T) MIECTUYTOIbHUK

OK 01

60.

Teno, KOTOPOE COCTOUT U3 TOUKH, KPYra H OTPE3KOB, COETUHSIIOIINX
UX, Ha3bIBACTCS:

a) MIpaMuI0H

0) KoHyCOM

B) IIapoM

T) OAIAHIPOM

OK 01

61.

I'panuna mapa Ha3bIBACTCA:
a) cepoit

0) mapom

B) CEUCHHEM

T') OKPYKHOCTBIO

OK 01

62.

CuMMeTpHs OTHOCUTEIFHO TOYKH Ha3bIBACTCS:
a) TOYECUHOM

0) ueHTpaNbHOI

B) 3€pKajIbHOH

T') OCEBOH

K 1.2

63.

Kakoit cummerpun He cymiecTByeT?
a) TpPONCTBEHHOU

0) ueHTpaNbHOI

B) OCEBOI

T) 3epKajJbHON

K 1.2

64.

JlBa HEHYJEBBIX BEKTOpa, JEXallhue Ha OJHOW TpPSMOW WIM Ha
napauieNIbHbIX MPSIMBIX, HA3bIBAIOTCS:

a) COHaIpaBJICHHBIMU;

0) KOJUTMHEapHBIMU;

B) IPOTUBOIOJIOKHO HATIPaBICHHBIMH;

T) paBHBIMU.

OK 01

65.

Jlan Bektop a = {~1; 3; 7}. Haiizure KoopuHaThl BEKTOpa C = —2a.
a) {=2; 6; 14};

0) {=3; 1;5};

B) {2; -6; —14};

r) {1;5;9}.

OK 01

Kpurepun oueHuBanus:

«5» 90% - 100% mnpaBUIIBHBIX OTBETOB;
«4» 70% - 89% mnpaBUIBHBIX OTBETOB;
«3» 50% - 69% npaBUIBHBIX OTBETOB;
«2» menee 50% npaBUIBHBIX 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)  ®opmyIibl IPUBEACHUS.

5) IIpocreiimye TPUrOHOMETPUUECKUE YPABHEHUS.

6)  Ompenenenue u cnocoObl 3aJaHNUS (HYHKIIUH.

7)  CsoiicTBa pyHKIIMH.

8)  AnropuT™m ucciaeaoBaHUSA (QYHKIIUH.

9) Crenennas ¢pyHKIus, €€ CBONCTBA U rpaduK.

10) IlokasarenbHas GpyHKIMs, €€ CBOMCTBA U IpaduK.

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

12) ®yHkIus y = sinX, ee CBOMCTBa U rpaduK.

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

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

15) OO6parHbie TPUrOHOMETpHUUYECKUE (DYHKITUH.

16) KopeHb n-oii cTeneHu, CBOMCTBA PaIUKaIIOB.

17) Pemenue uppalMoOHaJIbHBIX YPAaBHECHUH.

18) CreneHb ¢ pallMOHAIBHBIM U AEUCTBUTEIbHBIM [TOKA3aTEISIMHU.
19) Pemenue nokasareabHbIX YPaBHEHUIM U HEPABEHCTB.

20) Jlorapudwm. IIpaBuna nerictBuii ¢ morapudmamu.

21) Pemenue norapu@mMuueckux ypaBHEHUI U HEPABEHCTB.

22) TlocnenoBaTtenbHOCTh. CIIOCOOBI 3aJaHUSI M CBOMCTBA YHCIIOBBIX IMOCIIEA0BATEIILHOCTEH.
23) beckoHeuHO yObIBaroliasi reOMETpUYECKast MOCIE10BaTENbHOCTD.
24) Ilpenen nmocnenoBaTeNbHOCTH.

25) IlpousBonHas GyHKIUH.

26) IlpaBuna quddepeHurpoBaHUs.

27) BbluncneHue Npou3BOAHOMN CIIOKHON (PYHKIIMH.

28) ®uznueckuit (MEXaHUYECKHI{) CMBICI MPOU3BOIHOMN

29) T'eoMeTpUYeCcKHU CMBICI TPOU3BOIHOM.

30) VYpaBHeHue kacatenbHOH K rpaduKy QyHKIUH.

31) HenpepslBHOCTH (YHKIIMU M METOJ] MHTEPBAJIOB.

32) Cas3b NPOU3BOIHON C BO3pacTaHUEM U YObIBaHHEM (DYHKIIMH.
33) Kpurtuueckue ToUKkH PyHKIIMH, MAKCUMYMBI 1 MUHUMYMBI.

34) Haxoxnenue HauOOIBIIETO U HAUMEHBIIIETO 3HAYCHUS (PYHKIUH.
35) IlepBooOpa3Hast pyHKIIUH.

36) IlpaBuiia HaXOXAECHUS MEPBOOOPA3HBIX.

37) MWurerpan. Teopema HeroTona-JIeiiOHuma.

38) Ilnomanb KpUBOJIMHENHON TpameLMH.

39) OcHoBHbBIE TOHATHS KOMOMHATOPHUKU: IEPECTAHOBKHU, COYETAHUS U Pa3MEILIECHUS.
40) CoOsiTHE, BEPOATHOCTH COOBITHSL.

41) OmnpeneneHue BepOSTHOCTHU: KJIACCHUECKOE, CTATUCTHUECKOE U T€OMETPHUECKOE.
42) OCHOBHBIE CTaTHCTHYECKHE TOKA3aTeNn: CpelHee apupMeTHuecKoe, pa3Max, MeIuaHa u
MoJa.



43) OcCHOBHBIC TIOHATHS CTEPEOMETPHH.

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

47) IlapannenbHOCTh NPSAMOM U IJIOCKOCTH.

48) IlpusHak napamienbHOCTH MI0CKOCTe. CBONCTBA MapauieIbHbIX MIJIOCKOCTEH.
49) IlepneHAMKYISPHBIE NPSMBIE B IPOCTPAHCTBE.

50) IlepneHaUKyISIPHOCTH NPSIMOM U IJIOCKOCTH.

51) IIpusHak neprneHIuKyIIpHOCTU IIOCKOCTEM.

52) JIByrpaHHbIH yroi.

53) Teopema o Tpex mepreHIuKyIspax.

54) Tlonste MHOrOTpaHHMKa. BUABI M 3JIeMEHTHI MHOTOTPAaHHUKOB.
55) BsaumHoe pacroyiokeHHe MIOCKOCTH U MHOTOTpaHHUKA.

56) TIlonsTHe Ten BpalleHUsI U UX BUJIBL.

57) Tlpusma u ee 3JeMEeHTHI.

58) Ilapamnenenurnen U €ro CBOKWCTBA.

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) JlelicTBus HaJ BEKTOPAMH.

65) CkansapHoe Ipou3BEACHHUE IBYX BEKTOPOB.

66) CuMMeTpus: IEHTpajIbHas, OCeBas M 3epKaJbHAS.

Kpurepun onenuBanus

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

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

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

3) OCMBICIIEHHO NPUMEHSIOT MOJyYEHHbIE 3HAaHUS NP MPUBEJCHUN IPUMEPOB, UCTIOIb30BAHUU
HarJsHBIX MaTEPHAIIOB U IJIAKaTOB;

4) He oNyCKaroT OIMOOK MPU BOCIIPOU3BEICHUN 3HAHU;

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

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

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

2) yMEIOT OTBEYATh Ha IOCTABJIECHHBIE BOMPOCHI;

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

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

5) UCHBITBIBAIOT HEKOTOPBIE 3aTPYJHEHUS TOJIBKO IPU OTBETAX HA BHUJOW3MEHEHHBIE BOIPOCHI,
Ha KOTOpbIE HET MPSMBIX OTBETOB B Y4eOHOI TuTEpaType.

Ouenka «3» (y10BJ1eTBOPUTEIbHO) - BHICTABIISIETCS O0YUYaIOLIUMCS, KOTOPBIE:
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1) ycBomnM OCHOBHOW OOBEM MaTepHalia B COOTBETCTBHM C NPOrpaMMoi OOydeHHs, HO
UCTBITBIBAIOT 3aTPyJHEHUS TMPU €ro CaMOCTOSTEILHOM BOCIPOW3BEACHUH U TPEOYIOT
HABOJSIIUX U YTOUHSIOIIUX BOIPOCOB;

2) OTBEYaIOT B OCHOBHOM Ha BOMPOCHI BOCIIPOU3BOISAIIETO XapaKTepa;

3) TpUMEHSIOT TONyYEHHBIC 3HAHUS TIOCPEICTBEHHO TMPH MPHUBEACHUH IPUMEPOB,
MCIOJIb30BAaHUU HArJISAHBIX MaTEPUAJIOB U IJIAKATOB;

4) nomyckaroT OMUOKH MIPHU BOCIPOU3BEACHUN 3HAHUN, KOTOPBIE YCTPAHSIIOT TOJIBKO C TOMOIIBIO
JOTIOTHUTEIBHBIX BOIIPOCOB;

5) UCHBITHIBAIOT OINpE/AETCHHbIC 3aTPyIHEHHUS MPU OTBETaX Ha BUJOU3MEHEHHbIE BOIPOCHI, Ha
KOTOPBIC HET MPSMBIX OTBETOB B YU€OHOU JHTEpaTypE.

Ouenka «2» (Hey/10BJIETBOPUTEIBHO) - BRICTABIISICTCS 00YyJatOIUMCs, KOTOPBIE:

1) UMErOT OTHEeNbHBIC MPEACTABICHUS 10 OCHOBHOMY 00BEMYy MaTepuaia B COOTBETCTBHH C
POrpaMMOil OOYYCHHS, a CaMOCTOSITEIIbHOE BOCIPOM3BEACHHUE 3HAHWNA TPEOYyeT HABOJSIIMX
BOIIPOCOB;

2) UCIBITHIBAIOT 3aTPYAHECHHUSI IaXKe MPU OTBETAX Ha BOMPOCHI BOCIPOM3BOISAIIETO XapaKTepa;

3) HEe MOTYT NPUMEHATH MOJyYEHHBIC 3HAHUSA TPHU MPUBEACHUH IMPHUMEPOB, HCIOIb30BAHUU
HaTJISTHBIX MaTePHAIOB U IJIAKATOB;

4) HEe UMEIOT HABBIKOB HUCIIOJIB30BAHMS MPO(PECCHOHATBEHOM JICKCUKH.

TeMmbl HHIAUBUAYAJIBbHBLIX IIPOCKTOB
o JUCHUIIINHE «MaTeMaThKay

JKu3Hb n HayuHble OTKpbITUA PpaHcya Buera
[TpousBoHas U €€ MPUKIaJHOE 3HAUEHUE
YpaBHEHUsI, HEPABEHCTBA U CIIOCOOBI UX PEIICHUS
[Tudarop u ero HayyHbIE OTKPBITUS

MaremaTuka: UICTOPHSI BOSHUKHOBEHHS U Pa3BUTHUS
3agauu Ha ApoOU M UCTOPHSI UX BOZHUKHOBEHHUS

Matematuka u € posib B apXUTEKType

X NN R WD =

I'paduxy QyHKIMHA 1 MX TPUMEHEHUE

9. Tlporpeccun u MX NPaKTUYECKOE PUMEHEHHE

10. B mupe BeposTHOCTE}

11. l'eomeTpryeckue Tena B MPOCTPAHCTBE M BOKPYT HAC

12. Yucna u ux ucropus

13. 3omoToe ceuenne B MaTeMaTHKE U €r0 MPUKIATHOE 3HAUYECHHE
14. TIpouenTsl, uX 3Ha4YEHNE ¥ IPUMEHEHHIE

15. TleprooGpasnas, UHTErpa U €ro IPUMEHEHNE

16. TekcroBble 3a1auu ¥ MX pEIIEHHE

17. Metoapl MaTeMaTUYeCKON CTATHCTUKH

18. TupaMuIbl: FeOMETPHYECKOE TENO U APXUTEKTYPHOE BEJUKOJIETHE

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

21. TpeyronbHuKH, X 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. MHOTrOYrOJNILHUKH UX 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. ®yukiuu: cnocobbl 3a/1aHKs U CBOMCTBA

33. CucreMbl KOOPMHAT U UX IPUMEHEHHE

34. KopHu, crenenu u jorapupmul

35. TpuroHoMeTprYECKUE YPABHEHHS U HEPABEHCTBA U UX PEILCHHE

36. 3HakoMOe U HE3HAKOMOE YHUCJIO TTH

Kpurepuu onenuBanus:

Ouyenxa « Omauunoy:

— paboTa HOCHT TPAKTUYECKHH XapakTep, COJCPKUT TPaMOTHO H3JIOKEHHYIO
TEOpPETUYECKYl0 0a3zy, XapakTepu3yeTcsi JIOTUYHBIM, IIOCJIEAOBATEIFHBIM  HM3JI0KEHHUEM
MarepHala ¢ COOTBETCTBYIOIIUMHE BBIBOJJAMH U OOOCHOBAHHBIMHU TPETIOKCHHUSMU;

— mnpu 3ammTe padboThl OOYYArOUIUHCS IMOKAa3bIBAET TOCTATOYHO TIYOOKHE 3HAHMS
BOTIPOCOB TEMBI, CBOOOJHO OINEPHPYET NAHHBIMH HCCIEIOBAaHHUSIMHU, BHOCHT OOOCHOBAaHHBIC
NPEUIOKEHNS, BO BpPEMS BBICTYIUICHHUS HCIONB3YET HArJSIIHBIE TOCOOUS (TaOJHIIBI, 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 M3JI0)KEHHEM MarepHuaja ¢ COOTBETCTBYIOIIMMHU
BBIBOJIAMH, OJJHAKO C HE BIOJIHE 000CHOBAHHBIMH MPEUIOKEHUSIMH;

— Tpu 3amuTe OOyYarOMMKCS TIOKa3blBa€T 3HAHHUS BOMPOCOB TEMBI, OIEPHPYET
JAHHBIMM ~MCCIIEJIOBAHUS, BHOCUT TPEAJIOKEHHUS, BO BpPEMs BBICTYIUICHHUS HCIIOJIB3YeT
HarJsiHble 1MOCOOMs (TaONuUIbl, CXeMbl, TpaUKH, JIEKTPOHHbIE MPE3CHTAlMM U T.J.) WU
pa3aToyHblii MaTepuai, 6e3 0COOBIX 3aTPYAHEHUI OTBEYAET Ha MOCTABICHHBIE BOIIPOCHL.

Oyenka « Y0oenemeopumensHoy:

— HOCUT NPAaKTUYECKUH XapakTep, COAECPKUT TEOpeTHdecKylo Oa3y, Oasupyercs Ha
OPaKTUYECKOM MaTepuane, HO OTIMYAeTCs IOBEPXHOCTHBIM aHAIU30M U HEIO0CTaTOYHO
KPUTUYECKHMM pa30opoM, B HeH NPOCMATPUBAETCS HEMOCIEIOBATENbHOCTh HU3JI0KECHUS
MmarepHaia, MpeacTaBIeHbl HEOOOCHOBAHHBIE MPEITI0KEHHUS;

—  HMMEIOTCS 3aMeUaHusl 10 COICPIKAHUIO pabOTHl M 0(OPMIICHHIO;
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— TIpU 3alIUTe O0YyYaroNIuiics MPOSBISET HEYBEPEHHOCTh, TIOKA3bIBAeT cllaboe 3HAHUE
BOIIPOCOB TE€MBI, HE IA€T MOJHOT0, aPTYMEHTHPOBAHHOT'O OTBETA Ha 3aJaHHbIE BOIIPOCHI.

Oyenka «Heyoosnemeopumenvroy:

—  UHAUBUIYaJbHBIN IPOEKT HE 3aBEPIIICH;

— K 3amuTe o0yJaromuiics He I0IyCKaeTCs.
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