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1. Pe3yabTaTthl 00y4enus, perjameHntuposanabie ®T'OC COO ¢ yuyerom
ProcC CIo.

@oHJT OICHOYHBIX CpPEJICTB HalleJeH Ha OICHKY JOCTIDKCHHH OOIHUX U
po(dhecCHOHANBHBIX KOMIETSHIINN, TUCIUTUTMHAPHBIX PE3YyIbTaTOB.

Oouwgue Komnemenyuu:

OK O01. BriOupaTth crnocoObl pemieHus 3agad NpodhecCUOHATbHOM JeATeTbHOCTH
IPUMEHUTENIBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAJIN3a U MHTEPIPETALIUU
uHdpopmalui W MHQOPMALMOHHBIE  TEXHOJOTMU  JUIsl  BBINOJHEHUA  3ajad
npodeccruoHanbHOM 1eITeIbHOCTH,

OK 03. IInanupoBaThb M peald30BBIBATH COOCTBEHHOE MPOPECCHOHANIBHOE U
JUYHOCTHOE pa3BUTHUE, NPEANPUHUMATENIBCKYIO JEATEIbHOCTh B IMPOQPECCHOHAIBHON
cdepe, UCNoJIb30BaTh 3HAHUS MO (PUHAHCOBOM TPAMOTHOCTH B PA3IMYHBIX >KU3HEHHBIX
CUTYaIUIX;

OK 04. D¢ hexTuBHO B3aMMOEHCTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymecTBimaATh YCTHYHO M NUCBMEHHYIO KOMMYHHUKAIIMIO  Ha
rocyJ1lapcTBeHHOM si3blke Poccuiickoit denepanyiv ¢ yueToM 0COOCHHOCTEW COLMaIbHOTO
U KyJbTYPHOT'O KOHTEKCTA;

OK 06. IIposBiATh TIpa)kIaHCKO-MATPUOTHYECKYHO ITO3ULHUIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE€ NOBE/ICHUE HAa OCHOBE TPAJUIMOHHBIX 00IIEYEIOBEYECKUX LIECHHOCTEH, B TOM
YUCJIE C YYETOM TapMOHM3alMHd MEKHALMOHAIBHBIX W MEXPEIUTHO3HBIX OTHOLICHHM,
MPUMEHSTh CTAaHJAPThl AHTUKOPPYILIMOHHOTO TTOBEJICHNUS,

OK 07. CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH CPEIbl, pPecypcocOEpEKEeHHUIO,
OPUMEHATh 3HaHMS 00 M3MEHEHUM KJUMara, MPUHIMIBI OepexIIMBOro IMPOU3BOJCTBA,
3¢ (EeKTUBHO AEHCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX.

Dopmupyemoie npogheccuonanbrvle KOMnEMeEeHYUU N0 CREYUATbHOCHIU

[IK 2.5. Omnpenensitb 3KOHOMUYECKYIO 3(PPEKTUBHOCTh NMPUMEHEHUS YCTPOWCTB
ABTOMATUKHU U METOAOB UX 00CITYKHUBaHUSI.

JlucyunaunapHule pe3yibmamol OmMpaxicarom:

JIP1. Brnanenue merogamMu J0Ka3aTeIbCTB, AJITOPUTMAMU PELICHUS 3a/lady; YMEHHUE

dbopMyIMpOBaTh OMpEICICHHUS, AKCHOMBI W TEOPEMBI, NPUMEHITh WX, IPOBOJIUTH
NIOKa3aTeJIbHbIE PACCYKICHUSA B XOJ€E PELICHUS 3a/1a4;

JIP2. Ymenue onepupoBaTh MOHATUSIMH: CTENIEHb YUCIHA, JIOTapu(dM 4YKciia; yMEHUE
BBITIOJIHATh BBIYMCIICHHE 3HAYCHWM M TPeoOpa3oBaHUS BBIPAKEHUH CO CTENEHSIMU U
Jorapudmamu, MmpeoodpazoBaHus APOOHO-PAIMOHATBHBIX BRIPAKECHHUI;

JIP3. VYMeHue onepupoBaTh IMOHATUSAMH: PpPALMOHAIBHBIE, HPPALUOHAJIBHEIE,
[OKa3aTeNIbHbIe, CTENEHHbIe, JorapuMUUEcKre, TPUTOHOMETPUYECKHUE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

JIP4. VYmenue onepupoBaTh TMOHIATHAMHU: (YHKIUS, HENpepbIBHAs (QYHKIHS,
NpPOU3BOJHAS, IepBOOOpa3Hasi, OMNPEICNICHHBIM  WHTErpal; yMEHHE  HAaXOJIUTh

MPOU3BOAHBIC  DJIEMEHTAPHBIX  (DYHKIHM, WCIONB3ysS  CIPABOYHBIE  MaTepHUAIbL;
4



HCCJIEIOBATh B MPOCTEUIINX CAy4yasX PyHKIIMU HA MOHOTOHHOCTb, HAXOUTh HAMOOJIbIINE
Y HauMEHbIINE 3HaueHUs! (YHKUUH; CTPOUTH TpaduKid MHOTOWIECHOB C HCIOIb30BAaHHUEM
arrapara MaTeEMaTHYECKOTO aHAINW3a; MPUMEHATh IPOU3BOAHYIO IPH PEIICHUH 3a4a4 Ha
JBWKEHUE; PEIIaTh NPAKTUKO-OPUEHTUPOBAHHBIEC 3a/1a4M HAa HanOOJIbIINE U HAUMEHbIIINE
3HAYCHUS, Ha HaXO0XKICHUE IIyTH, CKOPOCTU U YCKOPEHUS;

JIP5. YMmeHue omnepupoBaTh MOHATUSMU: palMOHaiIbHAas (PYHKLMS, MOKa3aTesIbHas
¢yHKIMs, creneHHas (QyHKUuUsA, Jorapupmudeckas (yHKIUS, TPUTOHOMETPUUECKHUE
¢yHkIMu, oOpaTHble (QYHKIMHM; YMEHHE CTPOUTH TpapuKd HU3YYCHHBIX (PYHKIIHIA,
HCIIOJIb30BaTh TpaduKU MPH U3YUYEHHUH MPOILIECCOB M 3aBUCUMOCTEH, MPU PELICHUH 3a/1a4
U3 JIPYyruX Y4eOHBIX MPEIMETOB M 3aJad M3 pPEalbHOM JKU3HU; BBIpAXaTb (opMylaMu
3aBUCHUMOCTH MEXAY BEJIMYMHAMU;

JIP6. YMeHue pemarh TEKCTOBbIE 337jaul Pa3HbIX TUIIOB (B TOM YKCJIE€ HA MPOLIEHTHI,
JOJIM U 4acTH, Ha JBW)KEHUE, pabOTy, CTOMMOCTbh TOBApOB MU YCIyT, HAJIOTH, 3a/a4l U3
o0JacTu ynpaBlIEHUS JUYHBIMM U CEMEHHBIMU (PUHAHCAMHU); COCTABIIATH BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHIO 3aJa4M, UCCIEI0BATH IIOJyYEHHOE
pElIeHNE U OLIEHUBATh MPABIONOI00HOCTh PE3YIbTATOB;

JIP7. YMeHue omnepupoBaTh MOHATHUSIMH: CpeaHee apudMeTHuecKoe, MeauaHa,
HauOoJIbllIeE M HAUMEHbIIIEE 3HAUEHHUS, pa3Max, JUCHEPCHs, CTaHJAPTHOE OTKJIOHEHHUE
YUCIOBOr0O  Habopa;  yMEHHE  W3BJIEKaTb, HMHTEPIPETUPOBATh  MHGPOPMAIHUIO,
IOpPEICTaBICHHYI0 B Ta0iMlax, Ha JauarpaMmax, rpaukax, OTpa)xarollyl0 CBOMICTBa
peaJIbHbIX MPOILIECCOB M SIBJICHUM; MpencTaBiIsATh MH(OPMALMIO C MOMOIIBI0 TAaOIMIl U
qyarpamMM; HCCIIEIOBATh CTAaTUCTUYECKUE JaHHbIE, B TOM 4YHUCIE C IIPUMECHEHUEM
rpaguuecKux METOJOB U 3JIEKTPOHHBIX CPEJICTB;

JIP8. YMeHue onepupoBaTh MOHATUSMU: CIy4YalHBIA OMNBIT U CIydailHOE COOBITHE,
BEPOSITHOCTh CIyYalHOTO COOBITHS; YMEHUE BBIYUCISITH BEPOATHOCTH C UCIOJIb30BAHUEM
rpaduyecKux METOJOB; NPUMEHATH (POPMYJIbI CIOKEHHUS M YMHOXXEHUSI BEPOSTHOCTEH,
KOMOWHATOpHbIE (akThl U (POPMYJIBI TIPU PEIICHUU 3a]a4; OIEHHWBATh BEPOATHOCTHU
peaJIbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4alHbIMH BEJIMYMHAMH; YMEHHUE MPHUBOJIUTH
IpUMEpPHI IPOSBIECHUS 3aKOHA OOJIBILINX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

JIP9. YMmeHne oneprupoBaTh NOHIATUAMU: TOUYKA, NMPAMAasi, MIOCKOCTh, MPOCTPAHCTBO,
JNBYTPAHHBIN YroJ, CKPEIIMBAKOIIMECA NMPAMBIE, MAPAILIEIBHOCTh U MEPIEHANKYIIPHOCTD
IOPSAMBIX U IUIOCKOCTEW, YTOJI MEXKAY NPSIMBIMU, YIOJI MEXKAY NPSIMOM U IUIOCKOCTBIO, YIOJI
MEXIy MIOCKOCTSMH, PACCTOSIHUE OT TOUKH [0 MIJIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBbIMHU,
pPacCTOSIHUE MEXKAY IJIOCKOCTAMM; YMEHHUE UCIIOJIb30BATh IIPU PELICHNH 3a/1a4 N3y4YCHHbIC
(akThl U TEOpeMbl IJIAHUMETPUHU; YMEHUE OLICHUBATh pa3Mepbl 0OBEKTOB OKPY>KAIOILIET O
MHpA;

JIP10. Ymenue onepupoBath MOHATUSIMU: MHOTOIPAHHHUK, CEUEHUE MHOTOTPAHHUKA,

KyO0, mapajuienenune, npyusMa, nupamuia, Gurypa u moBepXHOCTh BpallleHUs, IUJIUH]IP,
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KOHyC, map, cdepa, ceueHus (GUTYpPHI BpalleHUs, TUIOCKOCTh, Kacaromascs cdepsl,
HWIMHAPA, KOHYCA, IUIOWIAJb ITOBEPXHOCTH IHUPAMUABI, NPU3MBbI, KOHYCA, LUIMHIPA,
miomazas chepsl, 00beM Ky0a, MPSIMOYTOIBLHOTO MapaiIeNIeUIe/1a, TTUPAMHUIBI, TIPU3MBI,
MUIMHApPA, KOHyca, Iapa; yMEHHWE H300pakaTh MHOTOTPAHHUKH W TOBEPXHOCTHU
BpALICHUS, UX CEUCHUS OT PYKH, C TIOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMEHHE paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHE pPACHO3HABATH
IIPaBUWJIbHbIE MHOTOTPaHHUKH;

JIP11. YMeHue omnepupoBaTh MOHATUSMU: IABM)KCHHE B MPOCTPAHCTBE, MOJOOHBIC
(GUTYpBI B TPOCTPAHCTBE; HCTIOIH30BATh OTHOIICHHE TUIOIIAICH MOBEPXHOCTEH U 00bEMOB
MO00HBIX (UTYp TIPH PEIICHUU 3a]1aY;

JIP12. YMeHue BBIUMCISITH T€OMETPUUYECKUE BEIUYMHBI (IJIMHA, YIoJl, MUIOMIAb,
00BbeM, TUIOIIAAb TOBEPXHOCTH ), UCIIOJIb3Ys H3yUYEeHHbIE (DOPMYJIIbI U METObL;

JIP13. YmMenue omnepupoBaTh NOHATHUAMH: MPSIMOYTOJIbHAsE CUCTEMA KOOPAMHAT,
KOOPAMHATBl TOYKH, BEKTOP, KOOPAMHATBHI BEKTOPA, CKAJISAPHOE IIPOU3BEICHHUE, YIOJ
MEXKJYy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEIACHHUE BEKTOpPAa HA YMUCIO; HAXOIWUTh C
MOMOIIBI0 M3YYEHHBIX (OpMYJT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXKIY
IBYMSI TOUYKaMU;

JIP14. YmMmenue BbIOMpaTh MOAXOIAIIMM WM3YUYECHHBIM METOJ IJisi PEIICHUS 3a]ayu,
pacmo3HaBaTh MaTeMaTHdeckue (akThl U MaTeMAaTHUYECKHE MOJIETd B TMPUPOJHBIX U
OOIIIECTBEHHBIX SIBIICHUSIX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPHl MaTEeMAaTUYECKHUX
OTKPBITUM POCCUMCKON U MUPOBOM MAaTEMaTUYECKOU HAYKH.



KouTposnb 1 oneHka ocBoeHus1 y4eOHOM TUCHHIJIMHBI [0 pa3jejiaM U TeMaM

DneMeHTHl Y4eOHOH TUCIUTUTHHBI

CDOpMBI 1 MCTOAbI KOHTPOJIA

Tekyuuii KOHTPOJIb

HpOMC)KYTO‘IHaH aTTeCTanust

dopmMma [Iposepsiembie ®opMa KOHTPOJIA [Iposepsiembie
KOHTPOJIA OK, IIK, JIP OK, IIK, JIP
Tema 1.1 Llens u 3a1aun MaTeMaTUKU IPU VYeTHbli onpoc OK 01 - OK 07
OCBOEHUHM CHEIUATIBHOCTH JAP1, 1P14 Jugpepernyuposannulii OK 01 - OK 07,
Tema 1.2 Yucna u Beruncnenus. Belpaxxenus u VYeTHBli onpoc OK 01 - OK 07 3auem [IK 2.5.
npeoOpa3oBaHMs JAP1, 1P7 JAP1, 1P3, J1P4,
Tema 1.3 TeoMeTpHA Ha MIOCKOCTH [MpakTHyecKoe OK 01 - OK 07, IIK 2.5. Jp6, IP7, P9,
) 3aHATHE JP1, IP12 JIP12, IP13, 1P 14
IIpakTueckoe OK 01 - OK 07
Tema 1.4 IIporieHTHBIE BBIUMCICHUS
3aHATHE JP1
Tewma 1.5 YpaBHeHus: 1 HepaBEHCTBA Hpaxruteckoe OK 01 - OK 07
) 3aHITHE JAP1, 1P3, JIP6
Tewma 1.6 Cuctembl ypaBHEHUN 1 HEPABEHCTB Tuchmenmpili OK 01 - OK 07
onpoc JIP1, 1P3
. TectupoBanue OK 01 - OK 07 Oxsamen OK 01 - OK 07,
Tema.1.7 BxoaHo# KOHTPOJIb TPl MK 2.5.
Tema 2.1 OCHOBHBIE IOHATHS CTEPEOMETPHH. YcTHbIM onpoc OK 01, OK 03, OK 04, OK 07 APL, P2, JIP3,
PacnonosxeHue npsMbIX U INIOCKOCTEN AP1, 1P9, 1P12 AP4, JIP5, JP6,
Tewma 2.2 [TapaynenbHOCTh OPSIMBIX, IPSIMOU U ITuceMeHHBIN OK 01, OK 03, OK 04, OK 07 AP7, IP8, JIP9,
TJIOCKOCTH, TJIOCKOCTEN onpoc AP1, 1P9, IP12 AP10, JIP11, JTP12,
Tewma 2.3 IlepneHANKYISPHOCT NPSAMBIX, IpsiMON | [TuceMeHHbIN OK 01, OK 03, OK 04, OK 07 AP13, JIP 14
Y IUTIOCKOCTH, TJIOCKOCTEN onpoc JAP1, 1P9, IP12

Tema 2.4 Teopema o Tpex nepneHAUKYJIIpax

VYcrHbIM onpoc

OK 01, OK 03, OK 04, OK 07

JP9, 1P12
Tema 2.5 IlapamensHele, NEPIEHIUKYIIPHBIE Hpaxrieckoe OK 01, OK 03, OK 04, OK 07,
) ’ ’ 3aHATHE IIK 2.5.
CKPEIMBAOIINE MTPSIMBIE JP1, JIP9. JIP12
Tewma 2.6 Pemenue 3anau. [Ipsmbie u mockoctd B | KoHTposibHas OK 01, OK 03, OK 04, OK 07,
MPOCTPAHCTBE pabora JAP1, IP6, 1P9, JIP12
Tema 3.1 JlekapToBbl KOOpAMHATHI B IPOCTpaHCTBE. | TecTupoBaHue OK 02, OK 03, OK 04, OK 07

Paccrosinue mexay nBymst Toukamu. KoopanHaTsl
CEepEANHBI OTPE3Ka

JIP1, JTP9, IP12, JTP13

Tema 3.2 BekTOpbl B IPOCTPAHCTBE. YTOI MEXKAY

YcTHBII onpoc

OK 02, OK 03, OK 04, OK 07




BekTopamu. CKalsipHO€E MMPOU3BEACHNE BEKTOPOB

JIP1, IP9, JIP12, P13

[IpakTueckoe OK 02, OK 03, OK 04, OK 07,
Tewma 3.3 IIpakTUKO-OPHUEHTUPOBAHHBIC 33/1a4U HA
KOOPJMHATHOM IJIOCKOCTH 3apATHe IK 2.5,
JAP1, 1P6, AP12, IP13, IP14
Tema 3.4 Pemenue 3a1a4. KooparHaThl U1 BEKTOPbI KontposbHas OK 02, OK 03, OK 04, OK 07
) ) pabota JP6, IP12, JIP13
Tema 4.1 Tpuronomerpudeckue GyHKIUN TectupoBanue OK 01, OK 02, OK 03, OK 04,
MPOU3BOJILHOTO yIUIa, yncia. Pannannas u OK 05, OK 06, OK 07
rpajycHasi Mepa yria JAP1, ]1P4
Tema 4.2 OcHOBHBIE TPUTOHOMETPUUYECKHUE TectupoBanue OK 01 - OK 07
ToxaecTBa. PopmyJibl IpUBEACHUS JAP1, P2
Tema 4.3 Cunyc, KOCHHYC, TAHT€HC CYMMBI U ITucemenHbIN OK 01 - OK 07
pa3HocTU ABYX yriioB. CHHYC U KOCHHYC ABOMHOTO | OIPOC JP1
yria. @opMyJibl HOJIOBUHHOIO yIJIa
Tema 4.4 @ynkuuu, ux cpoictsa. Criocoobl TectupoBanue OK 01 - OK 07
3a1aHusl QYHKIIUN JP1, JIP4
Tema 4.5 Tpuronomerpuyeckue GyHKIUH, UX VYeTHbll onpoc OK 01 - OK 07
CBOMCTBA U rpaduku JP1, J1P4
Tema 4.6 IIpeoOpa3oBanue rpadukoB IIpakTueckoe OK 01 - OK 07
TPUTOHOMETPUUECKHUX (QYHKIUI 3aHATHE JP1, 1P4
Tema 4.7 Onucannie NponU3BOICTBEHHBIX IIpakTueckoe OK 01 - OK 07, IIK 2.5.
MIPOIIECCOB C MOMOIIIBIO TpaduKOB QyHKITHI 3aHSTHE JAP1, IP4, J1P14
Tema 4.8 O6paTHbIE TPUTOHOMETPUUECKHUE IIuceMeHHBIH OK 01 - OK 07
GyHKIUN onpoc JP1, 1P4
Tema 4.9 TpuronomeTpuyeckue ypaBHEHHS U IIpakTueckoe OK 01 - OK 07
HEpPaBEHCTBA 3aHsITHE JIP1, 1P3, J1P6
Tema 4.10 Cuctembl TPUTOHOMETPUYECKUX IIuceMeHHBIH OK 01 - OK 07
YpaBHEHUU onpoc JIP1, 1P3, J1P6
Tema 4.11 Pemenue 3agau. OCHOBBI KonTponbHas OK 01 - OK 07
TpUroHoMmerpuu. Tpuronomerpuyeckue GyHKIUM | pabora JAP1, J1P4, JIP6
TectupoBanue OK 02, OK 03, OK 04, OK 07
Tema 5.1 KomIuiekcHble ynciia TPl
Tewma 5.2 IIpumMeHeHNE KOMILJIEKCHBIX YU CEI Hpaxrideckoe OK 02, OK 03, OK 04, OK 07,
' 3aHSTHE 1K 2.5, JIP1
Tema 6.1 ITonsiTne nponssogHON. POPMYIIBEI U IInceMeHHBIN OK 01 - OK 07
npaBuia JugepeHMpoBaHus oIpoc JP1, JIP4
Tema 6.2 [Ipon3BogHBIE CYMMBI, pa3HOCTH, TecTtupoBanue OK 01 - OK 07
MIPOU3BEJCHHUSI, YACTHOIO JP1, J1P4




Tema 6.3 [Ipon3BOIHBIE TPUTOHOMETPUUECKUX [TruceMeHHBII OK 01 - OK 07
¢yskuuid. [TpousBoHas cliokHON QYHKIMU oInpoc JP1, 1P4
Tema 6.4 [TonaTHe HEMTPEPHIBHOCTU (PYHKIIUU. VYeTHBli onpoc OK 01 - OK 07
Metoa HHTEpBAJIOB JP1, J1P4
Tema 6.5 I'eomeTpudeckuii 1 PU3NIECKHUI CMBICIT TectupoBanue OK 01 - OK 07
MIPOM3BOTHOM JP1, J1P4
Tema 6.6 dusnueckuii CMbICI IPOU3BOJHON B [TpakTrueckoe OK 01 -OK 07, IIK 2.5.
poeCCHOHAIBHBIX 3a]1a4ax 3aHSATHE JP1, P4, ]1P14
Tema 6.7 MoHoTOHHOCTH (hyHKIMH. ToUKH IInceMeHHBIH OK 01 - OK 07
SKCTpEMyMa onpoc JAP1, J1P4
Tema 6.8 MccrenoBanve pyHKIIUN U TOCTPOCHUE [TucbMeHHbIM OK 01 - OK 07
rpaduKoB onpoc JIP1, ]1P4, JIP5
Tema 6.9 Haubomnbiiee 1 HanMeHbIlee 3HAYCHHUE TectupoBanue OK 01 - OK 07
GyHKIHIH JIP1, JIP4
Tema 6.10 Haxoxxnenue ontumanbHoro pesyibrara | [Ipaktuueckoe OK 01 - OK 07, TIK 2.5.
C TTOMOIIIBIO TPOU3BOTHON B MPAKTUYECKUX 3aHATHE JP1, J1P4
3aj1a4ax
Tema 6.11 Pemenue 3agau. [lpousBogHas KonTponbHas OK 01 - OK 07
(GyHKIHH, ee TPUMEHEHNE pabora JIP1, JIP4, J1P6
Tema 7.1 Bepuunsl, pedpa, rpaHu MHOTOrpaHHuKa | TectupoBaHue OK 01 - OK 07
JP1, P10, IP12
Tema 7.2 [Ipu3ma, ee cocTaBisOIINE, CEUECHUE. TectupoBanue OK 01 - OK 07
[IpsiMas 1 IpaBUIIbHASL IPU3MBI JP1, P10, P12
Tema 7.3. Iapannenenunen, ky6. Ceuenue kyo0a, VYcrHbIl onpoc OK 01 - OK 07
napajuieenuIena JP1, P10, IP12
Tema 7.4 Tlupamu/a, ee COCTAaBISIONINE, CEYeHHE. | TECTHPOBAHUE OK 01 - OK 07
[TpaBunbHas nupamuaa. Y cedeHHas mupamMmuaa AP1, IP10, P12
Tema 7.5 bokoBas 1 1ojaHas NOBEPXHOCTh MpU3MBbI, | IIuceMeHHbIN OK 01 - OK 07
MMHPAMUBI onpoc JAP1, P10, IP12
Tema 7.6 CummeTpus B KyOe, mapajuiesenurene, YcTHBIN onpoc OK 01 - OK 07

IMpU3MC, IMMIpaMuac

JIP1, IP10, JIP11, JIP12

Tema 7.7 IIpumepsl cummeTpuii B mpodeccuu Hpaxriieckoe OK 01 - OK 07, TIK 2.5.
) 3aHSTHE JIP1, 1P10, IP11
Tema 7.8 IIpaBunbHBIE MHOTOTPAHHUKH, UX TecTtupoBanue OK 01 - OK 07
CBOICTBa JAP1, P10, P11, 1P12
Tema 7.9 Hunuuap, ero cocrasistomue. CeueHne ITnceMeHHEbIi OK 01 - OK 07
LWJIAHAPA onpoc JAP1, P10, IP12
Tema 7.10 Konyc, ero cocrapisitonue. Ceuenune ITnceMeHHEbIi OK 01 - OK 07




KOHYycCa onpoc JAP1, 1P10, ZIP12
Tema 7.11 Yceuennsiit konyc. Ceuenue TectupoBanue OK 01 - OK 07
YCEYEHHOr0 KOHyca JP1, P10, IP12
Tema 7.12 Illap u cdepa, ux ceueHus Tecruposarue I[%E (;[113-1 (?E[gz )
Tema 7.13 Ilonsitue 06 o6beme tena. OtHomenue | [luceMeHHBbIM OK 01 - OK 07
00BEMOB MOTO0HBIX TEJ ompoc JP1, P10, IP12
Tema 7.14 O6beMbl U TUTONIAAM TTOBEPXHOCTEH Tell Hpaxrieckoe OK 01 - OK 07
3aHATHE JAP1, P10, P12
Tema 7.16 I'eomeTprueckue KOMOMHAIIMN Ha [IpakTuueckoe OK 01 - OK 07, IIK 2.5.
IIPaKTUKE 3aHATHE JAP1, 1P10
Tema 7.17 Pemenue 3aga4. MHOTOrpaHHUKHU U KonrtponbHas OK 01 - OK 07
TeJIa BPALLICHUS pabora JAP1, P10, IP12
Tewma 8.1 IlepBoobpaznas pynkuuu. [IpaBuna TectupoBanue OK 01 - OK 07
HaXOXKJCHHUS IEPBOOOPA3HBIX JP1, J1P4
Tema 8.2 Ilnomanp KpUBOIMHEWHON TpaneuH. IInceMeHHBIN OK 01 - OK 07
dopmyna Herorona-Jleiibanma onpoc JP1, JIP4, J1P12
Tewma 8.3 HeonpeneneHHBIN U ONpeAeICHHBIN TectupoBanue OK 01 - OK 07
HWHTETpaJibl JP1, JIP4
Tema 8.4 Ilonsatue o0 onpeneneHHOM UHTErpaie TectupoBanue OK 01 - OK 07
Kak IUIOLIAAM KPUBOJIMHENHOW TpalleLiuu JP1, JIP4
Tema 8.5 OmnpenenieHHbINA UHTETPATT B KUZHH HpaxTuieckoe OK 01 - OK 07, IIK 2.5
' 3aHSTHE JIP1, JIP4, JIP14
Tema 8.6 Pemenue 3anau. [leppooOpasznas KontponbHas OK 01 - OK 07
(GyHKIMH, ee IPUMEHEHUE pabota JAP1, AP3, J1P4, JIP6

Tema 9.1 Crenennas ¢yHKLUs, €€ CBONCTBA

VYcerHbIM onpoc

OK 01 - OK 05, OK 07
JIP1, JTP2, IP3, JIP5

Tema 9.2 IlpeobpazoBaHue BblpaxeHui ¢ KOpHsIMH | [IncbMeHHBIH OK 01 - OK 05, OK 07

N-0il CTENEeHU onpoc JP1, 1P2

Tema 9.3 CBolicTBa CTENEHU C PALIUOHAIBHBIM U TectupoBanue OK 01 - OK 05, OK 07

JEUCTBUTEIBHBIM NIOKA3aTEISIMH JAP1, 1P2

Tema 9.4 Pemenne nppanviOHAJIbHBIX YPaBHEHUN U Hpakrieckoe OK 01 - OK 05, OK 07]1P6
) 3aHATHE 01, AP2, AP3, 1P6

HEPABEHCTB

Tema 9.5 Crenenu u kopuu. CrenenHas pyukuust | KonrponbHas OK 01 - OK 05, OK 07

paboTta JAP1, A1P2, 1P3, APS

Tema 10.1 IlokazarensHast QyHKIHSA, €€ CBOMCTBA

VYerHbli onpoc

OK 01 - OK 05, OK 07
JIP1, JTP2, IP3, JIP5
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Tema 10.2 Pemenue nokasarenbHbiX ypaBHeHUM 1 | [IpakTuueckoe OK 01 - OK 05, OK 07
HEPABEHCTB 3aHATHE JAP1, P2, 1P3, JIP6
Tema 10.3 Cuctembl mokazaTeabHbIX YPaBHEHUM Huchmennbiii OK 01 - OK 05, OK 07
' onpoc JAP1, P2, 1P3
Tema 10.4 Pemienue 3anau. [lokazarenbHas Kontponbnas OK 01 - OK 05, OK 07
byHKIHS pabora JAP1, 1P2, IP5, JIP6
TectupoBanue OK 01, OK 02, OK 03, OK 04,
Tema 11.1 Jlorapudm uucna.
. . OK 05, OK 07
JlecSITUUHBIA U HATYPAIBHBIN JTOTapU(MBI, YUCIIO € TIP1. JIP2
Tema 11.2 CBoiicTBa TOrapH(MOB. TectupoBanue OK 01, OK 02, OK 03, OK 04,
Omneparus gorapuMUpOBaHUS OK 05, OK 07
JP1, IP2
Tema 11.3 Jlorapudpmuueckas GyHKIHs, €€ VYernsiii onpoc | OK 01, OK 02, OK 03, OK 04,
CBOMCTBa OK 05, OK 07
JP1, AP2, IP5
Tema 11.4 Peurenue norapudmMudeckux ypaBHeHUN Hpakrieckoe OK 01, OK 02, OK 03, OK 04,
’ 3aHATHE OK 05, OK 07
Y HEPaBEHCTB JIP1, JIP2, JIP3
Tema 11.5 Cucremsl JorapupmMuIecKux Yo onpoc | OK 01, OK 02, OK 03, OK 04,
. OK 05, OK 07
ypaBHEHUN JIP1, JIP2, JIP3

[IpakTuueckoe OK 01, OK 02, OK 03, OK 04,
Tema 11.6 Jlorapu¢msl B Ipupojie U TEXHUKE 3aHATHE OK 05, 0K 07, IIK 2.5.
JIP1, JIP2
Tema 11.7 Pemienus 3anau. Jlorapudmer. Kontpobnas OK 01, OK 02, OK 03, OK 04,
Jlorapudmuueckas GyHKIUSA pabora OK 05, OK 07
JP1, P2, IPS, JIP6
TectupoBanue OK 01, OK 02, OK 03, OK 04,
Tema 12.1 MHoxecTBa OK 05, OK 07
JP1, IP7, IP14
[IpakTuueckoe OK 01, OK 02, OK 03, OK 04,
Tema 12.2 Onepanun ¢ MHOKECTBAMH 3aHITHE OK 05, OK 07, IIK 2.5.
JAP1, 1P7, P14
[IpakTuueckoe OK 01, OK 02, OK 03, OK 04,
Tema 12.3 I'pader 3aHATHE OK 05, OK 07
JP1, IP7, IP14
Tema 12.4 Pemenue 3agau. MuoxectBa. ['padbi 1 | KonTponbHas OK 01, OK 02, OK 03, OK 04,
UX PUMEHEHHE pabota OK 05, OK 07
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JIP1, IP6, JIP7, IP14

TectupoBanue OK 01, OK 02, OK 03, OK 04,
Tewma 13.1 OcHOBHBIE TOHATHS KOMOMHATOPUKH OK 05, OK 07
JAP1, 1P7, JIP8
ITuceMeHHbBIH OK 01, OK 02, OK 03, OK 04,
Tema 13.2 CoObITHE, BEPOSITHOCTD COOBITHS.
CrnoxeHue 1 yMHOKEHUE BEPOSATHOCTEN ompoc OK 05, OK 07
JAP1, 1P7, P8
Tema 13.3 BeposatHocTb B mpodheccrOHaTbHBIX Hpaxriseckoe OK 01, OK 02, OK 03, OK 04,
sanauax 3aHsTHE OK 05, OK 07, 1IK 2.5
JAP1, AP7, P8
Tema 13.4 JluckpeTHast ciyuyaiiHas BEJIMYUHA Tecrnposaiivie OK 01, OK 02, OK 03, OK 04,
’ ’ OK 05, OK 07
3aKOH €€ pacIpeeIeHUs JIP1, JIP7, JIP8
Tema 13.5 3amaun MaTeMaTHYECKOM CTAaTUCTUKHU YCTHBIN Ompoc OK 01, OK 02, OK 03, OK 04,
OK 05, OK 07

JIP1, JIP6, JIP7, JIP8

Tema 13.6 CocraBienue TabauIl U AparpaMm Ha
MPaKTUKE

YcTHbIM Onpoc

OK 01, OK 02, OK 03, OK 04,
OK 05, 0K 07, IIK 2.5.

JP1, 1P7, P8

Tema 13.7 Pemenue 3ama4. D1eMeHTHI KontponbHas OK 01, OK 02, OK 03, OK 04,
KOMOWHATOPUKH, CTATUCTUKH U TEOPUHU pabota OK 05, OK 07
BEPOATHOCTEMN JP1, 1P7, J1P8
Tema 14.1 PaBHOCHIBHOCTD ypaBHEHUH U TectupoBanue OK 01 - OK 07
HepaBeHCTB. OO0ITME METOIBI PEIICHUS JIP1, 1P3, J1P6
Tema 14.2 I'pacduuecknii MeToa penieHus YcTHBIN onpoc OK 01 - OK 07
YpaBHEHUI, HEPaBEHCTB JAP1, AP3, IP7
Tema 14.3 YpaBHeHUs 1 HEPABEHCTBA C MOAYJIEM ¥ CTHBIH ompoc OK 01 - OK 07
) JAP1, AP3, IP7
Tema 14.4 YpaBHeHUs 1 HEpaBEHCTBA C YcTHBIN onpoc OK 01 - OK 07
MapaMeTpoM JP1, 1P6, 1P7

Tema 14.5 CocraBnenue u pemieHne [TpakTrueckoe OK 01 -OK 07,TIK 2.5
poeCCHOHAIBHBIX 3aJ1a4 C TOMOIIIIO YPAaBHEHUH | 3aHITHE JAP1, AP6, JIP7, IP14
Tema 14.6 Pemenue 3ana4. YpaBHEHHUS U [IpakTrueckoe OK 01 - OK 07
HEpPaBEHCTBA 3aHSTHE JIP1, JIP14
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2. ®OHJ OLICHOYHBIX CPEACTB A/l BXOJHOI'0 KOHTPOJIA
3aganue BxogHoro koutpoJs (Tecr).

TecT COCTOWT U3 IBYX 4acTe:

- yacth 4 conepxut 10 3aganuii;

- 4acTb B COIEPKUT 2 3aaHUs.

[Ipu pemenuu yactTu A 0oOywarouuiicss JOHKEH BbIOpaTh OJWMH M3 YETHIPEX
OTBETOB, NPU pelIeHUH YacTH B oOyuaronuiics 1omKeH 3anucaTb KpaTKUid OTBET.

Bpems BeimonHeHus Tecta — 45 MUHYT.

Kputepun onieHuBaHMUS:

3a BEpHOE peIlIeHNEe KaKI0T0 3aaHusl yacTu A- 16ar;

3a BEpHOE peIlIeHHEe KAKJIOTO 3aJlaHus 4yacTu B - 2 Oamna.

bautbl, NOJly4eHHBIE 3a BCE BBIIIOJIHEHHBIE 33JJaHUS, CYMMUPYIOTCH.

IlIkana nepeBoaa 6aJ1JI0B B OTMETKH 0 NATHOAUILHOM CUCTEME

OTMeTKa Yuco 6aj1710B,
He00X0MMoe JIJIsl MOJTYYeHHs] OTMETKH
«2» (HeYIOBJIETBOPHUTEIHHO) 0-5
«3» (YIOBICTBOPUTEIHHO) 7-9
«4» (xopor1o) 10-12
«5» (OTIUYHO) 13-14
banabl Kpurepuii oneHuBanusi BoiloJiHeHus1 3axanuid B1, B2.
2 [Ipu BEpHOM pEILIEHUY MOJYYEH BEPHBIN OTBET.
1 [Ipu BepHOM XOJI¢ pEIICHUs JOIMYyIIeHa OJHA BBIUMCIWTEIbHAS ONTHOKA
WJIM OMKCKA, B PE3yJIbTaTe Yero ObLI ITOJTYYCH HEBEPHBIM OTBET.
0 PemieHne HEBEPHO WIIM OTCYTCTBYET
Bapuanr |

Al. KopeHnb ypaBHeHHS 3x+1=7x—7paBeH

1)-0,8 2) 2 3)-0,2 4)15
A2.C Ll
. Cokpature apoOn 21 2abib?
1 a+b ) 1 3 b-a 4 a;b
) a-b ) 2ab ) b+a )a+b

A3. He umeet KopHElN ypaBHEHHE
1) 7x? -3x -8=0 3)4x2+8x+1=0
2)4x?2 - 11x+5=0 4)2x%+x+2=0

13



A4. Beruncnure /9,8 - /0,2

1) 14 2) 1,4 3)0,14 4) 140
AS. Pemnre ypaBHenue 5x*+4x —12 = 0.
1) 2,4; -4 2)1,2; -2 3)-1,2;2 4) pereHult HET
. |x+5y=3
A6. PeniennieM cucTeMbl ypaBHEHHI {2 . g ABILIETCA NIapa qucesT
x—5y=-6.
A7. Haiinute 3HaueHUE BBIPAKECHUS: (7 —85) )
5 18
2 2
1) 9 2) 9 3) -0,5 4) 05
AS. G Hano: GH||EM
= H EM=10, GE=8, FG=6
M Haittu: FH
E
1) 13 2)7,5 3) 4,8 4) 7

A9. Kakue 13 BbICKa3bIBAHUI1 UCTUHHBI?

a) Ecam nBe CTOpOHBI M Yrojl OJTHOTO TPEYTrOJbHUKA COOTBETCTBEHHO PABHBI JIBYM
CTOPOHAM M YTy APYroro TpeyrobHUKa, TO TAKHE TPEYyTOJIbHUKHA PABHBI.

0) Menuana paBHOOEAPEHHOTO TPEYTOIBHUKA, IPOBEACHHAS K OCHOBAHUIO, SIBIISACTCS
OMCCEKTPHCOM.

B) Ecnu ctopoHa u yroj oJHOTO TPEYyrojibHUKAa COOTBETCTBEHHO PaBHBI CTOPOHE U

YTy APYTOrO TPEYroJbHHUKA, TO TAKUE TPEYTOJIbHUKH PABHBI.
1) 6 2)B 3)aub 4)6usB

A10. bokoBas ctopona paBHOOOKOH Tpaneruu paBHa 10cm, a OCHOBaHUS paBHBI 7CM
u 19cMm. Haligure miiomanb Tpaneuum.

1) 96 cm? 2) 208 cm? 3) 203 cm? 4) 104 cm?

1 1
+ npu a #+£3
a® —6a+9) 9—a2) P

B1. Halinute 3HaueHuE BBIpAXKEHUS 2;'3 +(3-a)%(
a+

2—x

B2. Haligute o6nacth onpezaesieHust QyHKIUU y = =
3x—x

14



Bapuanr 1l

Al. Pemute ypaBHeHHE 8x —5=3x-17.

1) 4.4 2)-4.4 3)-2.4 4) -2
A2. Cokparure apooh 5¢ -5
2 2
c —-d
5 5 c—d
1) — 2) 0 3) — 4) 2=
) c—d ) ) c+d ) c+d

A3. He umeeT KopHEW ypaBHEHUE
1)9x? -3x-5=0 3)3x%-7x+2=0
2)3x°-11x+5=0 4)3x°+2x+4=0
A4. Beraucnure /1,6 - /0,9

1)1,2 2) 12 3)0,12 4) 120
AS. Pemnre ypaBHenue: —4x°+9x —2=0

1) 0,25; -2 2) 4;-0,5 3) 2; 0,25 4) perieHU HET
A6. Pemute cucreMy ypaBHEHUM {;} x__zzyzzz’?.

1) (-1; 1,5) 2) (1,5;-1) 3) (-3; -2,5) 4) (-2,5; -3)
A’7. Halinute 3HaYeHUE BBIPAKECHUSA: (6 — 7%) (- 210) :

1) 0,5 2)-0,5 3)-0,15 4) 0,15
AS. S Jlaro: GHI|[EM

p H ET=12, PH=10, PS=6
T Haiitu: ES
E
1) 4 2) 2,6 3)5 4)7,2

A9. Kakue 13 BbICKa3bIBaHU JIOKHBI?

a) Mennana paBHOOEIPEHHOTO TPEYTOIBHUKA SIBIISIETCS] BHICOTOM.

0) Ecniu 1Be CTOPOHBI M YroJl OJHOTO TPEYTOJbHUKA, COOTBETCTBEHHO PaBHBI JBYM
CTOPOHAM M YIJIy JIPYyroro TPEyrojbHUKA, TO TAKUE TPEYTOJbHUKHA PABHBI.

B) Eciii Tpu CTOpOHBI OAHOTO TPEYTOJIbHUKA COOTBETCTBEHHO PAaBHBI TPEM CTOPOHAM
JPYroro TpeyrojbHUKA, TO TAKUE TPEYTOJbHUKU PABHBI.

1) Buo® 2)a 3)6 4)au6
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A10. Haiinute miomaas paBHOOOKOW Tpareruu, OCHOBAaHUS KOTOPOW paBHBI 8CM U
14cm, a OOKOBast CTOpOHA SCM.

1) 56¢cm? 2) 44cm? 3) 110cm? 4) 88cm?
2

B1. Halinute 3HaueHNE BBIPAXKEHUSA ™ E 5 (2 _Zb) (b > 1_ e 4; Y j npu b# £2

2
B2. Haitnute o6aacte onpeaeneHuss QyHKIUN y = 2x _1x

y—
JTaJIOH OTBETOB
Ne Al |A2 | A3 | A4 | AS | A6 | A7 | A8 | A9 | Al10 | B1 B2

3aaHus
1 Bapuant |2 |4 |4 |2 |2 |3 |3 |2 |1 |4 2 (0; 3)
2Bapuant |3 |3 |4 |1 (3 |4 (1 |4 |4 |2 1 [[0;1)u(1; 2]

3. ®OH/I OHEHOYHbBLIX CPEJACTB IJISI TEKYIEI'O KOHTPOJIA
YCTHBIA ONPOC
Tema 1.2. Uncsia u Bprunc/ieHusi. Boipa:kenusi u npeodpa3oBanus

1. Jlaiite onpenencHue apuPpMETHIECKOTO KBAIPATHOTO KOPHSI.
JlaiTe onpeneneHrne KOpHs N — Ol CTEIEHMU.

a
3. Homummure hopmyy: %/% =.

1
3amuInuTe MoKasarelb KOPHS, eCIH JaHo: N154 |

m

Jlormmute Gopmyty: a" =.
N3BnekuTe KOpeHsb: ?{/ﬁ :
Honummre hopmyy: t/a-¥b Ve =.
Bossexute B crenens: 4" .
Jonummre Gopmyiy: W =
10.CpaBuure: Jau 8

11.Beraucyure: V20 - \/g .

N

© © No g B
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Tema 2.1. OcHOBHbBIE IOHATHS cTepeoMeTpuu. Pacnosio:keHue NpsMbIX U
IUIOCKOCTEl

Yrto Takoe ctepeomMeTpusi?

ChopmynupyitTe TeOpeMy 0 EPECEUECHUN MPSIMON C MIOCKOCTBIO.

Kakwue npsimpie B MPOCTPAHCTBE HA3BIBAIOTCA MapaICIbHBIMU?

Kakue mmockocTy B IpOCTPaHCTBE HA3bIBAIOTCS MEPIECHANKYISIPHBIMU ?
YTo Ha3bIBAIOT PACCTOSHUEM OT TOUYKH JIO TIIOCKOCTH?

CdopmynupyiiTe TeOpemMy 0 TpeX NEPHEHAUKYJIIApPaX.

Uro Takoe HaKJIOHHAS, TPOBEICHHAS U3 JaHHON TOYKH K TIOCKOCTH? YTO
TaKO€ MPOCKITUS HAKIIOHHOM?

NogabkwdE

Tema 3.2. BekTopbl B IPpOCTPaHCTBE. YT0J MexKAYy BekTOpamu. CrajsipHoe
NpOU3BeAeHNE BEKTOPOB.

Kak Ha3pIBaeTcs nepBasi KOOpAUHATA TOYKHA B IPOCTPAHCTBE?
I'me pacronaraercs touka U (0; n; k)?

[To xako¥ hopmyJie BEIYUCIAECTCS PACCTOSTHUE MEXKTY TOUKAMU?
KoopauHnatel cepeiHbl OTPE3Ka PaBHHL. . .

HamnpagiieHHBIN OTPE30K HA3bIBACTCH. . .

Korga BekTOpbl MOKHO Ha3BaTh PaBHBIMU?

SokowdpE

3. Kpurepum OueHKH YCTHBIX OTBETOB

Ouenka «5» «OTJIHYHO» - OOYYAIOIIMIICS MOKa3bIBa€T MOJHBIE U TIIyOOKHE
3HaHUS IPOTPAMMHOIO Marepuaja, JIOTMMHO W apryMEHTUPOBAaHO OTBEYAET Ha
ITOCTABJICHHBIA BOIIPOC, & TAK)KE JOTOJIHUTEIIBHBIE BOIPOCHI, ITOKA3BIBAET BBICOKHI
YPOBEHB TEOPETUYECKUX 3HAHUM.

Ouenka «4» «xopomo» - o00yyarluics TOKa3blBAET TIyOOKHE 3HAHUS
IIPOTPaMMHOI0 MaTepuasia, rpaMOTHO €ro M3JIaraer, JOCTaTOYHO IOJIHO OTBEYAeT Ha
MOCTaBJICHHBIN BOIPOC U JOMOJHUTEIbHBIE BOIIPOCHI, YMEIO (POPMYIUPYET BHIBOIBL.
B TO€e Bpems nipu OTBETE AOIYCKAET HECYLIECTBEHHBIE IIOTPELIHOCTH.

Onenka «3» «yIOBJETBOPHUTEJIBHO» - OOy4alOUIMiicss  MOKa3bIBaeT
JIOCTaTOYHbIE, HO HE TNyOOKHE 3HaHUs MPOrPaMMHOTO MaTepuaia; MpU OTBETE HE
JOTYCKaeT TPpyObIX OMIMOOK MJIM MPOTUBOPEYHIA, OJTHAKO B (JOPMYJIMPOBAHUU OTBETA
OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHAIM30M, apryMeHTauuend W BeIBogamu. i
MOJIyYeHUs IPABUIIBHOTO OTBETA TPEOYETCSl yTOUHSIOIIKE BOITPOCHI.

Ounenka «2» «HEYIOBJICTBOPUTEJBbHO» - J[aH HENOJNHBIA  OTBET,
IpECTaBISIIOIIMI COO0M pa3pOo3HEHHBIE 3HAHUS 110 TEME BOIIPOCa C CYIECTBEHHBIMU
OLIMOKaMHU.
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IMUCHBMEHHBIN OITPOC

[TuceMenHbIl onpoc 110 Teme «Hucaa u BoraucjaeHus. BoipaxkeHus u
npeodpa3zoBaHUN

Bapmanr 1.

1. 3anumure HaumeHbuiee HATYPAIBHOE YHCIIO.

2. JlaiiTe onpeelicHUe HAMYpPAIbHbIX TUCEIL.

3. JlaiiTe omnpeeiecHUE payuoHaIbHbIX YUCEN.

4. MHOXECTBO  pAUUOHANBHBLIX  YUCEIl  SIBISETCS  MOJAMHOECTBOM...
(IpOIOIKUTE TPEIJIOKEHHUE).

5. 3anummre GopmyIiy omHocumenbHOI TTOTPEITHOCTH.

6. 3anmmure npoMexyToK: ——@HHHHHHHHHHHHHHTI—>
0 4

7. Kakxomy MHOXECTBY NPUHAIJIEKUT YUCIIO —% ?

8. Mzob6paszute kxpyramm MmHOXecTBa: N, Z, Q, |, R.

Bapuanr 2.

1. 3anuumre HaubdorbUIEee HATYPATHHOE YUCIIO.

2. JlaiiTe onpecICHUE Ue1blX YHCEIL.

3. JlaiiTe ompeneneHne MHOXKXECTBA 0€llCHIEUMEIbHBIX YUCEIL.

4. MHOXECTBO HeablX YNCEN SBISETCA IOJMHOMXKECTBOM... (MPOAOIIKHUTE
MPEIJIOKEHHUE).

5. 3anummre Gopmyiy adconrommoi TOrPeIIHOCTH.

6. 3anumure npoMexyToK: ———OHHHHHHHHHHHHHI—>
-5 7

7. KakoMy MHOECTBY NPHHAJIEKHUT YUCTIO /2 ?

8. MzobOpasute kpyramm MmHOXecTBa: N, Z, Q, |, R.

3. Kpurepum ouieHKHM NMCbMEHHBIX 0TBETOB

«5» «OTJIMYHO» - JaH IIOJHBIM, Pa3BEPHYTHIA OTBET HA I[IOCTABJICHHbBIC
BOIIPOCHI. M3mokeHWe 3HaHWKW B TMCbMEHHON (opMe II0JHOE, CHUCTEMHOE B
COOTBETCTBUHM C TpeOOBaHMSIMHU y4eOHON TmporpamMMmbl. 3HaHHE 00 OOBEKTE
JNEeMOHCTpUpyeTcsi Ha ¢GOHE TIOHUMAaHUSI €ro B CHCTEME JJaHHOW HAayKH W
MEKIMCIUIUIMHAPHBIX CBsi3el. OTBET U3JI0KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX
HAYKHU.

«4» «Xopouo» - 1aH MOJIHBIA, Pa3BEPHYTHIM OTBET HA MOCTABJIEHHBIN BOIPOC,
MOKa3aHO YMEHHUE€ BBIJICJIUTh CYIIECTBEHHBIE M HECYIIECTBEHHbIC IPU3HAKHU.
Nmeromuecst y oOydaromerocss 3HaHHS COOTBETCTBYIOT MHHHUMAJIBHOMY OOBEMY
COJIEp>KaHMs TIPEAMETHON TMOATOTOBKHU. M3j0KeHHe 3HaHWM B MUCBMEHHOU (opme
MOJIHOE, CUCTEMHOE B COOTBETCTBUM C TpeOOBAaHUSAMHU YYEOHOW MPOrpaMMBI.
Bo3MoxkHBI HeCyllecCTBEHHBIE OITMOKH B (hopMyupoBKax. OTBET JIOTHYEH, U3JI0KEH
JIUTEPATYPHBIM SI3BIKOM B TEPMHUHAX HAYKH.

«3» «yAOBJETBOPHUTEJIbHO» - JaH HEIOCTATOYHO MOJHBIA M HEIOCTAaTOYHO
pa3BepHyTHI OTBeT. JlOMyIeHbl OMMOKU B PACKPBITUH TMOHSATHN, YHOTPEOJICHHUH
tepmuHOB. OdopmiieHre TpeOyeT MoMpaBOK, KOPPEKITUH.
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«2» «HeyI0BJETBOPUTEJIbHO» - JaH HEMNOJHBI OTBET, NPEICTABIISIONINMA
co00if pa3po3HEHHBbIE 3HAHMUA MO TEME BOIPOCAa C CYIIECTBEHHBIMH OIIMOKaMU B
onpeneneHusix. M3noKeHHe HerpaMOTHO, BO3MOXHBI CYIIECTBEHHBIE OUIMOKH.
OTCyTCTBYEeT HWHTEpPEC, CTPEMJIEHHE K JI0OPOCOBECTHOMY W Kau€CTBEHHOMY
BBITIOJTHEHHUIO YIEOHBIX 3aJaHUil.

TECTBI
Kpurtepuu oneHku
Ouenka KoJsmn4ecTBO BEpHBIX 0TBETOB
«5» - OTINYHO Brimoanaeno 91-100 % 3amanui
«4» - X0opoI110 Brimonneno 76-90% 3ananuii
«3» - YJIOBJIECTBOPUTEIBHO Brimonaeno 61-75 % 3ananuii
«2» - HEYJIOBJIETBOPUTEIIHLHO Brimonneno ve 6omee 60% 3amanuii

Tema 2.1. OcHOBHBIC IOHATHA cTepeoMeTpun. Pacnonoxkenue npsiMpIX U
IUIOCKOCTEH.
Bapuanr 1
1. Pa3ges reomMeTrpuu, B KOTOPOM H3y4YawTcsi (GuUrypsl U HX CBoOiicTBa B
MPOCTPAHCTBE
A) [lnanumeTpus
b) AHanuTuueckas reoMeTpus
B) Crepeomerpust
2. EBKJINI0BY MJIOCKOCTH MOKHO MPEACTABUTH, KAK
A) OrpaHM4EeHHYIO OBEPXHOCTb, COCTOSIIYIO U3 NPSIMOYTOIbHUKOB
b) riaakyro poBHY0 TOBEPXHOCTh KPBIIIKH CTOJA, MPOJAOIKEHHYIO
HEOTPAaHUYEHHO BO BCE CTOPOHBI
B) 6eckoneuHy0 BOJIHOOOPAa3HYIO MMOBEPXHOCTh
3. Boi0epeTe BapuaHT, B KOTOPOM IepeYync/ieHbl BCe MPOCTPAHCTBEHHbIE
¢urypsi
A) Ogau, napasienorpamm, napadosna
b) KBazpar, kpyr, paBHOCTOPOHHUM TPEYTOJIbHUK
B) Hunmunap, chepa, nupamuia
4. YKaxkuTe OCHOBHbIE (Heompe/ejisieMble) IOHATHS CTepeoMeTPUH
A) yromn, npsimas, J1y4
b) Touka, npsimasi, IOCKOCTh
B) Touka, npsimasi, OKpy>KHOCTb
5. [Ipomo/kuTe MEepBYI0 aKkcuoMy crepeomerpun «Yepe3 Tpu TOUKH, He
Jie)kanue Ha OAHOM NMPSAMOIi...
A) Henb34 MPOBECTH MIIOCKOCTh
b) MoHO TTpoBeCTH O€CKOHEUHOE YHUCIIO ITOCKOCTEHN
B) MOHO ITpoBeCTU TPU pa3UyHbIE TIOCKOCTH
[') MOKHO MTPOBECTHU IIOCKOCTh U MPUTOM TOJIBKO OJTHY
6. [Ipoxo/kuTe BTOPYIO akcuomy crepeomeTpun «Eciiu 1Be TOUKH npsiMoii
JIeSKAT B IAHHOHM IJIOCKOCTH,
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A) To 3Ta IpsiMasi IEPECEKAET ATY MIOCKOCTh

b) To 3Ta npsMas napasieabHa 3TOM MIOCKOCTH

B) 1o »Ta mpsiMast nepneHANKYIspHa 3TOM MIOCKOCTH

') To u Bcst 3Ta npsiMast IEKUT B 3TOU MJIOCKOCTH
7. Ilponosxure 310 akcuomy crepeomerpun «Eciau aBe pa3jinyHble NMJIOCKOCTH
HMEKOT OJHY 00IIYI0 TOYKY

A) TO 3TH TJIIOCKOCTH UMEIOT OECKOHEUHOE YHCIIO OOIINX TOYCK, JISHKAINX Ha

OIHOHW MPSIMOU

b) To 3Tu miockocTu 60JIbIlIe HE UMEIOT OOIIHMX TOYEK

B) To 3TH MI0CKOCTH UMEIOT €II€ OAHY OOIIYIO TOUKY

') Takoro OBITH HE MOXKET
8. YcTraHoBHTE COOTBETCTBHSI MEXKAY YCJAOBHUSMH U 3aKJIIOYEHUAMH AKCHOM
cTepeoMeTpum

A) Uepes Tpu TOUKH, HE JIEKAIIIME HA OJTHOU MPSMOMH. ..

b) Ecnu n1Be TOukM npsiMoit JieskaT B TaHHOM MIIOCKOCTH, ...

B) Ecnu nBe pa3nuyHbie IIIOCKOCTH UMEIOT OJIHY OOIIYIO TOUKY, ...

l. ... TO 3TH MJIOCKOCTH UMEIOT OECKOHEYHOE YU CIIO OOUIUX TOYEK, JIEKAUIUX Ha

OJIHOM TIPSMOW.

2. ...MOXHO NPOBECTH MJIOCKOCTh U MTPUTOM TOJIBKO OJHY

3. ...TO U BCS ATa MpsIMast JISKUT B 3TOU INTIOCKOCTH
9. YcraHoBUTE COOTBETCTBHUSI MEXKIY B3aHMHBIM PACIHOJIOKEHUEM MPSAMBIX B
NPOCTPAHCTBE

A) [IBe npsiMble B TPOCTPAHCTBE HA3BIBAIOTCS NApaIEIbHBIMU, €CIIH. ..

b) [IBe npsimbie B IPOCTPAHCTBE HA3BIBAIOTCS CKPEIIUBAIOIIUMHUCS, €CIIH. . .

B) JIBe mpsimbie B MPOCTPAHCTBE HA3bIBAIOTCS MEPECEKAOITUMUCS, ECITH. ..

1. oHM HE nexar B OTHOM MJIIOCKOCTH
2. OHHU JIe)KaT B OJTHOM MJIOCKOCTH U TIEPECEKaI0TCs
3. OHHM JIEKAT B OJTHOM TUIOCKOCTH U HE TIEPECEKAOTCS
10. /IBe npsiMble B MPOCTPAHCTBE HA3BIBAIOTCHA NAPAJJIeJIbHBIMH, €CJIH. ..
A) OHU HE JIeXaT B OJHOU MIIOCKOCTH
b) oHu nexat B OHOM MJIOCKOCTH U HE TIEPECeKaroTCs
B) onu siexxat B 0IHOM MJIOCKOCTH U TIEPECEKAIOTCS

Bapuanr 2.

1. Pa3gesn reomMeTpuu, B KOTOPOM H3y4awTcsi (Gurypsl m HX CBOHCTBa B
NPOCTPAHCTBE

A) Ilnanumerpus b) Ananutuyeckas reoMeTpust B) Crepeomerpus
2. EBKJINI0BY IUIOCKOCTH MOKHO MPEACTABUTH, KAK

A) OrpaHUYEeHHYIO MOBEPXHOCTb, COCTOSIIIYIO U3 NPSIMOYTOJILHUKOB

b) rmagkyro pOBHYHO MOBEPXHOCTb  KpPBIIIKA  CTOJIa, MPOAOJIKEHHYIO

HEOTPAaHUYEHHO BO BCE CTOPOHBI

B) 6eckoHeuyHy0 BOJIHOOOPa3HYIO MOBEPXHOCTh
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3. BblOepere BapumaHT, B KOTOPOM Iepe4YHc/ieHbl BCe NPOCTPAHCTBEHHbIE
¢urypsi

A) Ogaun, mapannenorpamm, napadosna

b) KBagpar, kpyr, paABHOCTOPOHHHI TPEYTOJIbHUK

B) Humuuap, chepa, nupammaa

4. YKaxxuTe OCHOBHbIE (Heompe/eisieMble) OHATHA CTepeoMeTPUH

A) yromn, npsimas, J1y4

b) Touka, npsmasi, MI0CKOCTh

B) Touka, npsimasi, OKpy>KHOCTb

5. IIpomo/xuTe MEPBYH aKCUOMY crepeoMerpum «Yepe3 TpM TOYKH, He
JiesKalue HA OJJHOM MPSAMOM. ..

A) Henb34 MPOBECTH IMIOCKOCTh

b) MoHO mTpoBecTH 0€CKOHEUHOE YHUCIIO MIOCKOCTEN

B) M0OHO MPOBECTH TPU pa3INYHbIE IIIOCKOCTU

[') MO>XHO MPOBECTH MIIOCKOCTh U IPUTOM TOJIBKO OJHY

6. Ilpogoskute BTOPYIO akcuoMy crepeoMerpum «Eciam aBe TOYKH NpsiMOi
JIeKAT B IAHHOM IIOCKOCTH,

A) To 3Ta IpsiMasi NEPECEKAET ATY MIIOCKOCTh

b) To 3Ta npsiMas napaieabHa 3TOU MII0OCKOCTH

B) To 3Ta npsiMas nepneHAnKyJIsIpHA 3TOM MIOCKOCTH

') To 1 Bcs 3Ta MpsiMast JIEKUT B 3TOM MJIOCKOCTH

7. llpoposkute 3-10 akcuomy crepeomerpun «Eciim 1Be pa3jin4Hbie MJI0CKOCTH
HMEIOT OJHY O0INYI0 TOUKY...)»

A) TO 3TH MJIOCKOCTH UMEIOT OECKOHEUHOE YUCIIO OOIIMX TOYEK, JISKAIIUX Ha OTHOM
PAMON

b) To 3TH ockocTH GoJIbIlIe HE UMEIOT OOIIUX TOYEK

B) To 3TH 10CKOCTH UMEIOT elé OJHY OOIIYI0O TOUKY

') Takoro ObITH HE MOMKET

8. YcraHoBuTe COOTBETCTBHS MEKAY YCJAOBHAMH U 3aK/JIIOYEHUAMH AKCHOM
cTepeoMeTpUuM

A) Yepes Tpu TOUKH, HE Jiexanye | 1. ... TO 3TH IUJIOCKOCTH HUMEIT OECKOHEUHOE
Ha OJTHOU MPSIMOH. .. YHUCJI0 OOIMMX TOYEK, JICKAIIUX Ha OJHOH
b) Ecnu naBe Toukum mpsiMoit IIPSIMOM.

JekaT B JAaHHOM IIJIOCKOCTH, ... 2. ...MOXXHO TIPOBECTU IUIOCKOCTb W TIPUTOM
B) Ecmu JIBE pa3InyHbIE TOJIBKO OJIHY

IJIOCKOCTH HMMEIOT OJHY OOmIyto | 3. ... TO ¥ BCS 0JTa TmpsMas JIEKUT B OTOH
TOYKY, ... MJIOCKOCTHU

9. YcraHoBUTEe COOTBETCTBHUS MEKAY B3aMMHBIM PacCHOJI0KEHUEM MNPSAMbIX B
MPOCTPAHCTBE

A) JlBe mnpsmble B mpocTpaHCTBE | 1. OHM He JiexaT B OJTHOM TJIOCKOCTH
Ha3bIBAIOTCS NApaJLIEIbHBIMU, €CIIH. .. 2. OHM JIe)KaT B OJHOM IUJIOCKOCTH U
b) /lBe nmnpsmble B  IPOCTPAHCTBE [IEPECEKAOTCS

HA3bIBAIOTCS CKPEIIMBAIOIIUMUCS, €CIIU... | 3. OHU JIeKAT B OJHOM IJIOCKOCTH U HE
B) [JlBe n1mpsiMble B  IPOCTPAHCTBE [IEPECEKAOTCSA

HAa3bIBAIOTCS NEPECEKAIOIMMMUCS, ECIIH. ..
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10. /IBe npsiMbIe B IPOCTPAHCTBE HA3BIBAIOTCS NaPAJJIeIbHBIMH, €CJIN...
A) OHU HE JIeXaT B OJHOU MIIOCKOCTH

b) oHu nexat B 0HOM MIOCKOCTH U HE TIEPECEKAIOTCS

B) oHu nexar B 0JJHOM MJIOCKOCTHU U MIEPECEKAIOTCS

ITaJIOHBI OTBETA:

Bapuant 1
Ne Bonpoca 1 2 3 4 5 6 7 8 9 10
OrBer B b | B b r I' | A |A2,B3,B1 | A3,b1,B2 | b
Bapuanr 2
Ne Bonpoca 1 2 3 4 5 6 7 8 9 10
OrBer B b | B b r I' | A |A2,B3,B1 | A3,bl1,B2 b

Tema 3.1. lekapTOBbI KOOPAMHATHI B IPOocTpPaHcTBe. PaccTosinue Mexay AByMs
TOYKamMH. KoopauHaTsl cepeuHbI OTpe3Ka.
Bapuanr 1
3aganme 1. VYCTaHOBUTE COOTBETCTBHE B HA3BaHUAX KOOPAMHATHBIX OCEU
IPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT IPOCTPAHCTBA
Ykasrcume coomeemcmeue 011 6cex mpex 6apuanmos

1) ocw abcuuce - 0X
2) ocb OpAUHAT - oy
3) och amnIIMKaT - 0Z

3apanme 2. Ha xakom pacctossaum ot ocu Oz Haxoautes Touka W(0; 8; 4)? B oTBete
YKQXUTE YHUCJIO €IMHUII, BBIPAXKAIOIIEE UCKOMOE paccTtosaHue. Hanpumep: 19.
3amanue 3. Ha kakom pacctostnuu ot ocu Ox Haxoautest Touka W(9; 8; 0)? B oTBeTte
YKQXUTE YHUCJIO €IMHUII, BBIPAXKAIOIIEE UCKOMOE paccTosHue. Hanpumep: 19.
3ananue 4. Ykaxure, KaKue YCIOBUSI JJIsl KOOPJUHAT TOUYKHU JOJKHBI BBIMOJHATHCS,
4yTOOBI OHA Jiekana Ha ocu OX.

Bvibepume neckonvko uz 6 eapuanmog omeema

1) ammuinkara He paBHa 0 4) opaunara He paBHa 0
2) abcucca paBHa 0 5) opnunara pasHa 0
3) anmrikara paBHa 0 6) abcrucca He paBHa 0
3amanue 5. YcraHoBUTE TOPSAOK 3alMCH  KOOPAWMHAT HEKOTOPOM TOYKH
IPOCTPAHCTBA
(s e el)
1) opaunara 2) anmuiMkara 3) abcmucca

3apanue 6. Ilo koopaumHaTtaMm TOYEK, OMPENEIUTE KOOPAWMHATHBIE IIJIOCKOCTH, B
KOTOPBIX OHU JIEXKaT.
Vkaorcume coomeemcemaue 05 6cex 4 eapuanmos omseema

1) Touka K (3; -8,2; 0) - IPUHAJIC)KUT KOOPAMHATHOH TtockocTH OXZ,
2) Touka B (0; 4,1; 7) - HE JIC)KUT HU B OJTHOM M3 KOOPIUHATHBIX
IJIOCKOCTEH
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3) Touka C (5; 0; 12) - IPUHAIICKHUT KOOPAUHATHOM 1utockocT OXY.
4) Touka E (1; 1; 1) - MPUHAJICKUT KOOPAUHATHOH Tu1ockocTr OYyZ.
3ananue 7. [lonb3ysch IaHHBIME PHCYHKA, ONIPEIENUTE KOOPIMHATHI TOYEK.

Yxaosicume coomeemcmeue 011 6cex 6 sapuanmos omeema.

1) A- (0;0; -3) A

2) B- (4;0:5) s

3) C- (9;5;8) !

4) - (0;3;0) f

5) E - (4; -3; 6) 0 E y

6) F -(9;0;0) - P

C 1

x// 1,

3aganue 8. ITonb3ysich TEM, 4To o (

ABCDA;B;C.D; - KyO, OTpeNIeNuTe

Bis v ¢,
koopauHatel Toukn C. B oTBere ykaxkute .

KOOpJWHATHI TOYKHU 1Mo obpasiy (5; 13; 7), He
UCIIOJIB3YSI MPOOEIIBI.

H3o06padicenue /A 0 "D
Wl

L *D,
Bapanme 9. Jlana Touka A (9; -1; 3). Omnpenenure KOOPAMHATHI OPTOTOHAIBHBIX
MPOEKIUI TOYKH A Ha KOOPJAMHATHBIE TIIIOCKOCTH.
Ykaostcume coomeemcmeue 011 6cex 3 sapuanmos omeema:
1) Ipoekuus Touku A Ha ttockocts OXY nmeet koopaunatel - (9; 0; 3)
2) Ipoekuus Toukn A Ha iockocts Oyz umeet koopauHatel - (0; -1; 3).
3) IIpoekuus Touku A Ha tockocth OXzZ umeet koopauHatel - (9; -1; 0).
3amanue 10. Kakoil KOOpAMHATHOW IUIOCKOCTH HET B MPSMOYTOJBHOW CHUCTEME
KOOpAMHAT IPOCTpaHCTBA?

1) xyz 2) Oxz 3) Oyz 4) Oxy
Bapuanr 2.
1.Kakasi u3 nepe4ncjaeHHbIX TOUYEK Jie:kuT B YOZ:
a) A (0;1; 1), B) C (-1, 0; 5);
0) B (1; 2; 0); r)D (1; 1; 2).

2. Touka M — cepennna otrpe3ka AB. Haiinute xoopamnatsl Touku B, eciam
A (1; 3; -2), M (-2; 4; 5).

a) B (-5; 5; 12); B) B (-1; 5, 7);

0) B (3; 5; 8); I) APYroi OTBET.
3. KareTsl npsAMOYroJIbHOr0 TPEYroJbHUKA pPaBHbI S ¢cM M 6 cm. Haiigure
IUIOIIAb NPOEKUMH JTOr0 TPEeYrolbHHMKAa HAa INIOCKOCTb, €CJIH IUIOCKOCTh
TPEYroJibHUKA HAKJIOHEHA K IUIOCKOCTH NPOEKIHH Mo yriom 60°,

a) 7,5 cm?; B) 30 cm?;

0) 15 cm?; I') IPYToi OTBET.

23



4. 3 TOYKM, OTCTOsINIEH OT TUIOCKOCTH HAa paccTosiHuM 4, NMpoBeleHbI /IBe
HAKJIOHHBbIE K IJI0CKOCTH 1o yriom 45°, HaliquTe 1JIHHBI HAKJIOHHBIX.

a) 42 u42; B)3 u 3;
0)2v2 m2v2; T') Ipyroi OTBET.

—

5. Yroa Mexay eIMHHYHBLIMH BekTopamMu <« Hu ¢ pasen 60°. Haiigure

a0COTIOTHYI0 BeJIMYMHY BEKTOpa a +6.

a) 1; B) v2;

6) v/3; ') Ipyroi OTBeT.
6. Haiiqure nuimny AM-menuansl Tpeyroabauka ABC.ecoim A(L; 2; 3), B(6; 3; 6),
C(-2; 5; 2).

a) V6 ; B) 3;

0) 2; ') Ipyroi OTBET.
7. Kakoii u3 1aHHBIX YIJ10B HanGoabmmii, ecoim A (1; 1; 1), B (4; 2; 2), C(3; 0; 1),
D (3; -1; 2).
a) ZABC ; B) ZCDA; ]
6) ZBCD; r) ZDAB..

3aganue 8. [lomb3ysace Tem, uto ABCDA:B:CiD; - xy0, &,
ompenenute koopawHatel Touku C. B oTBere ykakute
KOOPJMHATHI TOYKH 10 obOpasmy (5; 13; 7), He UCHoab3ys

A

poOeIIbI. T

Hzobpaxcenue: A/l//
X 1

X &

*D,

Bapanme 9. [lana Touka A (9; -1; 3). Omnpenenure KOOPAMHATHI OPTOTOHATBHBIX

MPOEKINI TOYKH A Ha KOOPJAMHATHBIE TIIIOCKOCTH.
Vkaorcume coomseemcmeue 014 6cex 3 eapuanmos omeema:

1) IMpoekius Touku A Ha tockocts OXY nmeeT koopaunatel - (9; 0; 3)

2) Ipoexnus Touku A Ha mtockocth Oyz umeet koopauHatel - (0; -1; 3).
3) IMpoeknus Touku A Ha TtockocTh OXZ umeet koopauHatel - (9; -1; 0).
3aganue 10. Kakoil KOOpAMHATHOW IUIOCKOCTM HET B MPSAMOYIOJBHOW CHCTEME

KOOpJIMHAT MIPOCTPAHCTBA?
1) xyz 2) Oxz 3) Oyz 4) Oxy

ITAaJIOHBI OTBETA:
Bapuanr 1

Ne Bompoca | 1 2 3 4 5 6 7 8 9 10
OtBer 1,238 8 3561231|3412|641523|(1;1;1)]321 |1
Bapuanr 2

Ne Bompoca | 1 2 3 4 5 6 7 8 9 10
OtBer a a a a o a B (1,1;1) 32,1 |1
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Tema 4.2. OcHOBHBbIE TPUTOHOMETPUYECKHE TOXKAeCTBA. D@OPMYJIbI IPUBEICHUS.

Bapmanr 1.
sin o
1. YpocTuTh BelpaxkeHue : —— ~  + COSa
1+cos «
A) -1 B) cosa C)1 D) sina E) sin’ o
2. Haiitu tge, ecnm Sing = —%, 180° < <270 °
A1l B) 3 o)1 D) E) 2
3 4 3
3. YIpoCTUTh BHIpaXKEHUE: (1= cos Of)(1+ cosa)
sina
A) cosa B) sina C)tga D) sin’ o E) cos’ «
1-2sinaxcosa
4. YnpocTurte BBIpaKECHHE: — +CO0Sx
SIn o —COoS&
A) -singa B) 1 C) cosa D) — cosa E) sina
sin @ —Ccosa
5. BbIUMCIUTB: — ,ecautga= —
Sin o + cosa S
3 3
A)-7 B) 3 C)7 D)-1 E)1l
6 v 1-sin’« t t
: O B '
IPOCTHTE BHIDAKEHHE: T - 7 g a-clg «
A : B)1l C : D : E L
)" sin? & ) ) cos ) Sin?a )" cos a
7. BenuuuHa cos 690° paBHa
1. -2 2.1 3 _¥3 4 B
8. Benuunna tg(—1320%)
1. "u'llg 2. —'\."'E 3. i 4. _E
3 3
9. Benwuuna ::::.‘g;ri%T paBHa
1. V3 2. —/3 3 V3 4 3
3
10. Beruucnute sin 135° + cos 120°
1 241 2. 21 3 2-1 4, 241
11. BeipaxkeHue sin (t — B - ctg (t — 3:—1?) - cos(t —m) PaBHO
1. —sint- cost 2. sint- cost 3. —sin®t 4, —cos®t
Bapuanr 2.
1. 3BecTHO, uTO tg o +ctg o = m. Haiitu tg o +ctg o
A)m?-2 B) m-2 C)m-—4 D) m?®+2 E) m?
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2. Beruucours: Sina COS«a , ecau Sing + COSa =

1
3

A1l B ! C 4 D) -1 E 4
) )_ 3 ) 9 )_ )_ 9
3. Ympocrure: (Sina +¢€0s «)® + (sina - cos )2

A) 2 B) 1 C) cosa D) —cosa E) sina
4. 3Has, 4T0 SiNg + COSa = 0,8 HaiimuTe: Sina COS «

A) 0,2 B) -0,64 C) 0,64 D) 0,18 E)-0,18

5. Ynpocrture BhIpaxkeHue: C0s* o + sin®a cos’ ¢ W HalTH ero 3HAYECHHE npu tga =
2

A) 2 B) 0,2 C) 1 D)5 E)0,5
6. Vipoctuts: tg(-a )etg (-« ) + c0s° (-a) +sin° &
m% B) 2 C) 1 D)-2 a%
7. Onpenenure, B KAKOW YETBEPTH PACIIONIOKEH YOIl B ? paauan
1. | 2. 11 3. 4. IV
8. Bripaxkenue sin(mw — t) paBHO
1. sint 2. —sint 3. cost 4, —cost
9. Buipaxcenue tg (t — =) pasHo

1. tgt 2. —tgt 3. —ctgt 4. ctgt
10. BennuuHa sin {— H—T) paBHa
1. & 2. —= 3.1 4 —=

sin(m+t)-coslm—t)
11. YopocTuTte BbIpakeHUE hs
ctg(Z )

1. cost 2. —sin®t 3. sin’t 4. cos’t

TAJIOHBI OTBETA:

Ne ponipoca | 1 2 |3] 4 5 6 7 8 9 | 10 | 11
Bapuant 1 C|A |B|E|A | O] 4 2 2 3 1
Bapuantr2 |A| E |[A| E | B | B | 1 1 3 4 4
KOHTPOJIBHASI PABOTA
Kpurepuu ouenku
Ouenka Kosin4ecTBO BEpHBIX 0TBETOB
«5» - OTJMYHO Brinmosneno 91-100 % 3amanuit
«4» - XOpoIIo Brinosineno 76-90% 3aganuii
«3» - YJIOBJIETBOPUTEIBHO Brmoimeno 61-75 % 3amanuii
«2» - HEYJIOBJIIETBOPUTEIBHO Brinmosineno He 6osiee 60% 3aganuii
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KonTtpoJuabnas padora Ne 1

Tema: Buiuucnenus u npeobpaszosanus. Ypaenenus u nepasencmea. I eomempus na
nI0CKOCmu

1. B nome otapixa 450 uyenoBek. 40% Bcex OTIBIXAIOMIUX MYKUYUHBI ,
OCTaJIbHbIC-)KEHIINHBI. CKOJBKO KEHILUH OTJHIXAJIO B JOME OT/AbIXa?

2. Haiigute kopau ypaBaenus: 3,1(x+4)=4,2-x;

3. Pemute HepaBeHCTBO: 2 _34?{ . 2Xx—3

= 2

4. B tpeyronsauke MPK ctopona MK= 28, MP= 17, PK=25. Haiigure

Iomaab TpeyrojipHuka MPK.

—x+y—z=-2
5. Pemmute Metosiom ["aycca: 7x —y+2z=21
3x+2y—11z =2

Konmponvnasa paboma Ne2
Tema:  Pacnonoowcenue  npamvix  u  njiockocmeu 6  NpPOCMpaHcmee.
Ilepnenouxynaprnocms u napaniierbHocms npamulx u niockocmei. Ckpewusarowuecs
npamule
K M 1. Yepe3 xonusl otrpeska MN wu ero cepenuny K
MPOBEACHBl MapajlieJbHbIE NpPsIMbIE, IEpEeceKarone
miockocth o B Toukax M, Ny m K;. Halimure nuny

otpeska KKj, ecrm otpezok MN He nepecekaer o 1 MM =
6 cM, NN;=2cm.

B C Mk
~—
A7 P

N
e

1 t

N

2. Haiigute yron mexay npsmeimua AD; u BB1,

A

3. Hakmonnas paBHa 2 cMm. Uemy paBHaA IPOEKITUS ATOW HAKIIOHHOM Ha IUIOCKOCTD,
€CJIM HAKJIOHHAsI COCTABIISIET C IIJIOCKOCTHIO YTOJI paBHBIN 45 *?

B c
bl 3. Haiinute pé6pa, mapamiensasie Tpann ADD1A;

1
|
)_El_____ C,

A D

£ 1

A

4. Ipsimbie a u b - ckpermmBaromuecs. Yepes a nposeneHa
IJIOCKOCTH O || b. Yepes mpsimyro b npoBeeHa HJIOCI(OCTBB"CI. KaxoBo B3anmHOeE
PAacCIIooyKEeHHE TUIOCKOCTe o 1 [3?

KonTpoabnas padora Ne 3
Tema: /Jlexapmoswi koopounamuvl 6 npocmpancmee. Bexmopwi 6 npocmpancmee.
Cnoowcenue u  8blMUMAHUE BEKMOPO8.  YMHOJCEHUe 6eKmopa Ha  YUCTO.
Komnnanapuvie eexmopul. Cranaproe npoussedenue 6ekmopos. Paznooicenue
g6eKmopa Nno mpem HeKOMWIAHApHbIM eekmopam. IlIpocmetiwue 3a0auu 8
koopounamax. Koopounamer sexmopa, paccmosinue mexncoy mouxkamu, KOOpOUHAMbL
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cepeounvbl Ompe3Kd, CKAIAPHOEe NpouzedeHue GeKmopos 6 KOOpOUHamax, 2ol
MeHCOy 8eKMOPAMU, Y201 MeHCOY NPAMOU U NIOCKOCbIO, Y201 MeHCOY NIOCKOCMAMU

1. Haligute KOOpAUHATHI BEKTOpA cD , ecmu C(6; 3; —2), D(2; 4; —5).
2. Jlaubl BeKTOpHI d{5,-1,2},0{3,2;—4}. Haiijure ‘é - 25‘.

3. HN3obpasute cucremy koopauHat OXYZ U MOCTPOMUTE TOUKY

B(—2; —3; 4). Haiinute paccTossHUE OT 3TOM TOYKH JO KOOPIUHATHBIX
IJIOCKOCTEMN.

4. BBIUKMCINTE CKAISPHOE MPOU3BEICHIE BEKTOPOB M U fi, eciu M =2a-b +¢,
A=a-2b,a= 3,‘6‘ =2, yrol MeXIy BekTopamu a u b pasen 60°, ¢ L &,¢c Lb.

5. lan xy6 ABCDA;B:C1D;. Haiinute yron mexay npsimeimu AC u DC;.

Kpurepnu oieHKM KOHTPOJIbHOM PadoThI

5» «O0TIMYHO» - [IyOOKOE U MOJHOE OBJIAJICHHE COACpKAHUEM Y4eOHOTro
MaTepuanga, B KOTOPOM OOydaromuics CBOOOAHO M YBEPEHHO OPHEHTUPYETCS;
HAayYHO-TIOHSATUIHBIM aNnapaToM; YMEHUE MPAKTUYECKH NPUMEHITh TEOPETUUECKUE
3HAHMS, BBICKA3bIBaThb M OOOCHOBBIBaTh CBOM CyxaAcHHs. OIlleHKa Mpeanoigaraer
rPAMOTHOE M JIOTHYHOE M3JI0)KEHHE OTBeTa, OOOCHOBaHME COOCTBEHHOIO
BBICKA3bIBAHUS C TOYKH 3PEHUSI H3BECTHBIX TEOPETHUECKUX MOJIOKEHUH.

«4» «xopomo» - 00yyarIIMics MOJHO YCBOWJ y4€OHBI MaTepuall, BIaJeeT
HAayYHO-TIOHSATUIHBIM ~anmaparoM, OPUEHTHUPYETCS B HW3YYEHHOM Marepuare,
OCO3HAHHO TNPUMEHSAET TEOPETHUYECKUE 3HAHMS Ha MPaKTUKE, TPAMOTHO H3J1araer
OTBET, HO COJIep>KaHue U popMa OTBETA UMEIOT OTAEJIbHbIE HETOUHOCTH.

«3» «yIOBJETBOPHUTEJIBbHO» - OOydalroIIuiics OOHapy>KMBaeT 3HAaHUE U
NOHMMAaHHE OCHOBHBIX IMOJIOXKEHUH Y4eOHOTO Marepuasia, HO U3JlaraeT ero HeroJHo,
HEIOCJIEIOBAaTEIbHO, JIONYCKAa€T HETOYHOCTHM B  ONPEACICHUM IOHATHH, B
IIPUMEHEHUN TEOPETHUYECKUX 3HAHMIM IPH OTBETE HA NPAKTUKO-OPUEHTHPOBAHHBIE
BOIPOCHI; HE YMEET J0Ka3aTeJIbHO 0OOCHOBBIBATH COOCTBEHHBIE CYKJICHUSI.

«2» «HeEyHOBJETBOPUTEIBbHO» - OOyYarOUIMiiC HMMEET pa3pO3HEHHBIE,
OeccrucTeMHbIE 3HAaHUA MO paszneny/ TeMe, TOMyCKaeT OIIMOKH B OIpeAesIeHUU
0a30BBIX MOHSATUM, HCKAXKAET KX CMBICI; HE MOXKET NPAKTUYECKH MPUMEHSTH
TEOPETUYECKUE 3HAHUS.

IHPAKTUYECKOE 3AHATHUE

Kpurepuu ouenku

Ouenka KosnuecTBO BEpHBIX OTBETOB
«5» - OTIINYHO Brimonaeno 91-100 % 3amanui
«4» - xopo1o Brimonneno 76-90% 3ananuii
«3» - YAOBIETBOPUTEIBHO Beimonneno 61-75 % 3ananuii
«2» - HEYJIOBJIIETBOPUTEIBHO Brimosineno He 6osiee 60% 3aganuii
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Ilpaxkmuueckoe 3anamue Neo 1.
Tema: Buzs! mutockux ¢uryp u ux miomanb. [IpakTHKo-oprHeHTHPOBAHHBIE 331aUU B
Kypce reOMETPUH Ha IIJIOCKOCTH.
TeopeTndeckne BOIPOCHI:
Kakas ¢urypa HazpiBaeTcst IpocToin?
[TonsiTre mnomanu.
CBoIiCTBO IIOMAEH OT0OHBIX UTYP.
Onpenenenue cpeqHer TMHUN TPATICLIUH.
CBOWCTBO CpeHEH JIMHUHU TPAIICIUH.
Onpenenenne MeIMaHbl TPEYTOJIbHUKA.
CBOICTBO M€IMaHbI TPEYTOJIbHUKA.
BricoTa TpeyrospHuKa.
OrnpeneneHrue paBHOBEIIUKUX (QUTYD.

CoNoRWNE

IlepBasi yacThb
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuibHblii Omeem U3 Yemvlpex
nPeOI0HCEHHBIX.
1. Haiitu miomaas napajuieaorpaMma, H300paKeHHOTO Ha PUCYHKE.

8 13

-

24
1) 192 2) 96 3) 312 4) 104

2. Halitu miomanbs paBHOOEIPEHHOTO TPEYTOJIbHUKA, HN300paKEHHOTO Ha
pHUCYHKE.
4 41
18 '

1) 360 2) 180 3) 720 4) 100

3. B tpeyronbauke ogHa u3 ctopoH 20, apyras 14, a cuHyc yria Mexay HUMH
pasen 0,9. Haiitu niomaas TpeyrojibHUKA.

1) 126 2) 252 3) 280 4) 140
4. HaiiTu niomaas Tpaneinuu, n300paskeHHOM Ha pPUCYHKE.
8
]
-
3 12
1) 75 2) 102 3) 136 4) 12,5

29



Bropas yactb

Ilpu evinonnenuu 3adanuit 5-8 3anuwiume x00 pewieHUs U NOJYYEHHBLI
omeem.

5. OcBelieHre KOMHAThl CYUTAETCS HOPMAJIBHBIM, €CJIH ILIOIIA/(b TPOEMOB OKOH
coctaBimsieT He MeHee 0,2 muomanu noJyia. Y IOBIETBOPSET JU CAHUTAPHBIM
TpeOOBaHUSIM KOMHATa, eclii pazmep okHa 1,45 x 2 m, a komHaTh! 2,9 x 4,5 M.?

6. [Ton mkopHOTO 3ajla UMEET MPSMOYTOJIbHYI0 hopmy pasmepoM 11 x 8,8m.
TpeOyeTcsi ero BBICTEIUTh IUIMTKAMU KBaApaTHOM (opmbl pazmepoMm 22 x 22cMm
kaxgas. CKoOJIbKO MOTpeOyeTcss TakuX IUITMTOK, €CIM Ha OOpe3KH M MPUTOHKY
3aTpaunBaeTcsa 3% oT 00IIel MIonaau BCeX IMIUTOK?

7. Cxonbko TKaHu mnoTpedyercst Koisie st M3rOTOBJICHUS BO3IYIIHOTO 3Mes,
KOTOpbI umeeT ¢dopmy Aenbrouga? JlenbToua — 4YEThIPEXYTOJBHUK, KOTOPBIM
COCTOUT U3 JABYX PAaBHOOEAPEHHBIX TPEYTOJILHUKOB C OOIIMM OCHOBAaHUEM, JICHKAIIINX
II0 pas3Hble CTOPOHBI OT HEro. BbeICOTBI TpeyroabHHKOB paBHbl 40cM u S0cwm.
OcHoBanue 80 cM.

8. Yuactok pazmepom 20M x 20M HaI0 orpaauTh 3a00pOM BEICOTOM 2 MeTpa.
CKOJIBKO yIIaKOBOK JTOCOK HY>KHO MPUOOPECTH, ECIH B YIIAKOBKE coaepx uTcs 1o 10
nocok pazmepom 2 x 0,1 x 0,027

ITAJOHBI OTBETOB:
Ne zamanmusa | 1 2 3 4 5 6 7 8

OTtBer 1 1 1 1 na | 2060 | 3600cm? | 42 25T

Ilpakmuueckoe 3anamue N2
Tema: [IponieHTHBIE BBIUUCIICHUS.
Teopernueckue BOIPOCHI:
1. MaremaTudeckoe onpeneseHrne mpoIeHTa.
2. HazoBwuTe THITBI 337124 HA POIICHTHI.

IlepBasi yacThb

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHulil Omeem U3 yemovlpex
nPeo0HCEHHBIX.

1. Typuct nomxen Obu1 poiitu 64 kM. B niepBslii 1eHb oH npoten 25 % Bcero
nytd, Bo Bropoit neHb S50 % ocraBmierocs myTd. CKOJIBKO KHJIOMETPOB €My
OCTaJIOCh €I111€ MPOUTH?

1) 29; 2) 24; 3) 30; 4) 22.

2. Ompenenurte, Kakylo Maccy Kkaptodens (ChIpbs) HYXXHO B3SITh JUIS
nomyuenust 120 kr monydabpukara, €cid TOTEPU TMPU XOJOAHOW 00paboTKe
cocTaBIsitOT 20 % Macchl ChIpbS.

1) 63; 2) 24; 3) 150; 4) 520.

3. llena Ha OeH3MH B MepBOM KBapTaje yBenuuwmiachk Ha 20 %, a BO BTOpOM -

Ha 30 %. Ha ckoJbKko MpOIIEHTOB yBEJIMUMUIIACH 1I€HA HAa OCH3MH 3a J[Ba KBapTaja’?
1) 60; 2) 20; 3) 50; 4) 56.
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4. CrouMmocTh Tpoe3fia B TOpojackoM aBToOyce cocTaBisuia 5 p. B cBs3m ¢
uHpsuuerr ona Bo3pocia Ha 200 %. Bo ckombko pa3 MOBBICHIACH CTOMMOCTD
npoesfaa B aBTo0yce?

1) B 3 pa3a; 2) B 5 pas; 3) B 10 pas3; 4) B 8 pas.

Bropas yacth

Ilpu evinonnenuu 3adanuii 5-7 3anumiume X00 peuieHUs U NOJIYYeHHLL
omeem.

5. Umeetcs 2 cnnaBa, B 0JHOM U3 KOTOpbIX coaepxutcs 40%, a B apyrom 20%
cepeOpa. CKOJIbKO KI' BTOPOTO CILJIaBa HYXHO /100aBUTh K 20 KIr mepBOro, 4yToObl
MOCJIE CIJIABJICHUSI BMECTE MOJIYYUTh CIUIaB, coaepskamuit 32% cepedpa?

6. YueHnuk cHayasia mpoyuTas 75 CTpaHUIl, a MOTOM €IIE HECKOJIbKO CTPaHUII.
Nx xonmuectBO coctaBuiio 40% OT MpoOYUTaHHOTO B MEpBbIi pa3. CKOJIBKO CTPAHUI]
B KHUT€, €CJIM BCErO IPOYUTAHO ¥4 KHUTH?

7. B nByx mikosiax B Haudane ydeOHoro roaa Obuio 1500 yuammuxcs. K xoHIiy
roJia YMCJO y4YaIIUXCsA yBEINYUIOCh B IepBou mmkose Ha 10%, a Bo BTopou Ha 20%.
B pesynbrare oOmiee yuciao crano paBHbIM 1720. CKOJIBKO ydaluxcsl CTajlo B
KQ)KJI0M IIKOJIE K KOHIlY y4eOHOro roaa?

ITAJIOHBI OTBETOB:

w
S
o1
(op}

Ne zananms | 1 2 7

OTBeT 2 3 4

|

13 140 | 800; 700

Ilpaxkmuueckoe 3anamue Ne 3

Tema: YpaBHEHNS 1 HEPABEHCTBA.
TeopeTnueckne BOIPOCHI:

1. Yro Ha3bIBAIOT ypaBHEHUEM ?

2. YTo Ha3bIBAIOT KOPHEM YpaBHEHUS?

3. Pemuts ypaBHEeHUE — 3TO. ..

IlepBasi yacTb

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHul OMEEM U3 UYEemMblpex
NPeOI0HCEHHBIX.

1. Pemnte ypaBHenue: 7x— 15 =5x+ 3.

1) 14, 2) 13; 3) 11, 4) 8.
2. Pemiuth ypaBHEHUE:

1) 4; 2) 31; 3) 15; 4)7.
3. OHuM U3 KOpHE# ypaBHeHus 3x%+ 2xX - 5 = 0 ABiIseTCs YHCIIO ...

1) 0; 2) 3; 3) 1; 4) 5.
4. OHUM M3 KOPHEH ypaBHEHHUS X2 - 6X = () ABISETCSA YUCIIO ...

1) 10; 2) 6; 3) 1; 4) 5.
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Bropas yactb
Ilpu eévinoanenuu 3adanuii 5-10 3anuwmume x00 peuwieHus u NoJY4eHHbL
omeem.

Pemmure nepaBeHctBo: 4x — 1> 6x + 0,5.
Pemmre ypaBHenue: 2x% - 5x - 7=0.
Pemmnre HEPaBEHCTBO: X2 — X — 2 >0
Pemnre HEpaBeHCTBO: 5x2- 14x +8 <0
Pemmure ypaBHeHue: 5x%+12x —9=0

© oo~ O

ITAJOHBI OTBETOB:

Nesamanusi |1 (2] 3 |4 5 6 7 8 9
Otser 114|3|2(-o;-0,75]| -1;3,5 | (0; - 1] U [2; +o0)| (0,8; 2) | -3; 0,6

Ilpakmuueckoe 3anamue Ne 4
Tema: [TapamiensHele, nepHeHIUKYISPHBIE, CKPEIIUBAIOLIUE MIPSIMBIE.
TeopeTndeckne BOIPOCHI:

1. HazoBuTte aBa pasjeiia reOMETPUHU.

2. UYto Takoe crepeoMeTpusi?

3. OcHOBHBIE (PUTYPBI CTEPEOMETPHH — ITO. ..

4. Tlepeunciute CBOMCTBA CKPEIIMBAIOIINXCS MPSIMBbIX.

5. JlaiiTe omnpesenieHre napauieIbHbIX MPSMBIX, TAPAIIEIbHBIX TNIOCKOCTEH.

6. Ceuenue —370...

7. Terpasap, mapaienenune;]: onpeaeieHne, CBOUCTBA, SJIEMEHTHI.

8. Omnpenenenue MEPIEHIUKYJISIPHBIX PSIMBIX, MEPIEHANKYJIIPHBIX
IIJIOCKOCTEN.

9. Omnpenenenune napauieabHBIX MPSMBIX, TAPATIICTBHBIX MIIOCKOCTEH.
10. CBoiicTBa MPOTUBOMOIOKHBIX TPAHEH U qUaroHaiel napaieNenumnena

IlepBasi yacThb
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuibHblil OmMeem U3 Yemvlpex
nPeo0HCEHHBIX.
1. CKOJIbKO MPSIMBIX MOYKHO IIPOBECTH YEPE3 OAHY TOUKY MTPOCTPAHCTBA?

1) Hu oxno#. 2) Onny. 3) Hze. 4) beckOHEYHO MHOTO.
2. CKOJIBKO TIOCKOCTEN MOXHO MPOBECTH YE€pPe3 OJIHY TOUKY IPOCTPAHCTBA?
1) Hu onHoi. 2) Onny. 3) dge. 4) becKOHEYHO MHOTO.
3. CKOJIbKO OOIMX TOYEK MMEIOT JIBE TIEPECEKAOIINECS MIOCKOCTH ?
1) Onny. 2) Jlze. 3) Tpu. 4) beCKOHEYHO MHOTO.
4. HaiiguTe yncio quaroHaneil npsiMOyroabHOTO Mapajulesienunea.
1) 2. 2) 4. 3) 6. 4) 8.

Bropas yacrtb
Ilpu evinoanenuu 3adanuit 5-10 3anuwmiume x00 pewieHus u NoOJY4eHHbL
omeem.
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5. Uepes Touky O nepecedeHus fMaroHajIed KBaapara, CTOpOHa KOTOPOIro paBHA
2cMm, nposeneHa npssmMas OM, neprneHIuKyJsipHas K IUIOCKOCTH KBaapara. Haiinure
paccTostHUE OT TOYKK M 10 BeplIrH KBajapara, eciii OM = 3cm

6. Otpezok AE  mepneHAUKYISIpEH K  IUIOCKOCTH  PaBHOCTOPOHHETO
tpeyronbHrka ABC. Ctoponsl TpeyroipHuka 6¢cM, AE = 3cMm. Haitnure paccrosiHue
oT koH1OB oTpe3ka AE no npsmoit BC.

7. Haiiniute pauaroHangb MOpPSMOYTOJBHOTO MapajUleNIeNUIea, €CIH  €ro
M3MEpEeHUs paBHBI 4cM, 3¢M, SCM.

ITAJOHBI OTBETOB:

Nezamanua| 1 2 3 4 5 6 7
Orger 4 |4 |4 | 2 | i 3B sy
6¢cMm

4. ®OH/I OHEHOYHbBLIX CPEJACTB IJISI PYBEXHOI'O KOHTPOJISA
Py0OexxHbIil KOHTPOJIb IPOBOAUTCS B (HOPME KOHTPOJIBHOU PabOTHI.
Bapuanm 1
IlepBasi yacTb

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHvlil OMEemM U3 Yemwlpex
npeonoxcennvlx. Kasxcooe 3adanue oyenusaemcs 1 oannom.

1. Janubr touku A(2,0,5), B(-2,6,3). Kakue koopauHATBI HMEET cCeperHa
oTpe3ka AB — Touka M?

A) M(0, 3, 4); b) M(2, 3, 4); B) M(0.,- 3, 4); ') M(0, 3,- 4).

2. [Ipssmbie AB u CJl mapannensubie. Kakoe pacnonosxkenne umerot npsimbie AC
u BJ1?

A) nmapanienbHbIe; B) ckpemuBarorcs;
b) nepnenauKyIsipHbIE; I') mepecekarotcs.
3. Kakue u3 QpyHKImMil SBISIOTCS YETHBIMU?
A)y=sinx; b) y =cos x; B)y=tgx; I y=ctgx.
4. Ha  pucynke wu300paxeH  rpaduk Y
npousBogHoi Qyukimu Yy = f(X). Ilpu kakom SN

3HauYCHUU X (YHKIUS MPUHUMAET CBOE HauOOJIbIIIEEe
3Ha4YeHHUE Ha oTpeske [-4; -2] ?

Soov=fix)

=Y

o[ 1

A)0,5; B) -4 B) -5; D 1.

Bropas yacrtb

Ilpu evinoanenuu 3adanuit 5-10 3anuwmiume x00 pewieHus u NoOJYYeHHbL
omeem. Kaowcooe 3adanue oyenusaemces 2 6ariamu.

5. Uepe3 xoHubl otpe3ka AB u ero cepeauny M mpoBeneHbl napajuieibHbIE
npsiMble, MEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Ai, Bi u Mj. Hailigute
nuHy otpeska MMy, ecnu otpe3ok AB He nepecekaeT miockocTs U eciii AA1=6 cM,
BBi1=4 cm.
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6. aubl Touku A(6, 7, 8), B(8, 2, 6). Haitnute niuny Bexktopa AB.

7. Haiioure tg (OH— g) , ecmd tgo =0,5.

8. MaTepuanbHas TOUKa JBHKETCS MPsMOJIMHENHO 1o 3akoHy X(t) = t?- 13t + 23
(rme X - paccTosiHME OT TOYKH OTCYETa B METpax, t - Bpems B CeKyHJ1ax, U3MEPEHHOE C
HayaJsia JBIKeHUs). B kakoil MOMEHT BpeMeHH (B CEKYHJIaX) €€ CKOPOCTh ObLIa paBHA
3 m/c?

9. lana ¢pynxuus f(x) = 3x?+ 1. YUemy pasna F(1)?

10. Pemmte ypaBHeHHEe COSX = 1. B oTBeT 3anuiiuTe HAUMEHBIIUM
HEOTPHUIATEIbHBIA KOPEHb.

Bapuanm 2
IlepBasi 4acThb

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHuI OMEEM U3 UYEemMblPex
npeonoxcennvlx. Kasxcooe 3adanue oyenusaemcs 1 oannom.

1. Touka E-cepenuna orpe3ka AB. Halinure KoopArMHATEI BTOPOTO KOHIIA
orpes3ka AB, eciiu A(0;0), E(-2;2).

A) B(4; 4); b) B(2; 4); B) B(0; 0); ") B(0; 3).

2. Ilpsmbie AC u Bl nepecekatorcs. Kakoe pacronoxenne uMeroT npsmbie AB
u CI?

A) nmapanienbHbI€; B) ckpemuBarorces;

b) nepnenauKyIsipHbIE; I') mepecekarorcs.

3. Kakue u3 QyHKUUA SBIASIOTCS HE YETHBIMU?

A)y=sinx; b) y =cos x; B)y=tgx; I') y=ctg x.

4. Ha pucynke wuzoOpaxeH rpauk YA
npousBoaHou pynknuu f (X), onpeneneHHol Ha __
uHTepBaie (-6; 6). B kakoit Touke oTpes3ka T~ |
[-5; 1] f(X) npunuMaer HauboNbIIKE 3HAUECHUA? L. ©
A)0,5; B) -5; B) -8; I 1. NEV/R VA

=

Bropasi yacrtp
Ilpu evinoanenuu 3adanuit 5-10 3anuwmume x00 peuwieHus u NOJYYeHHLL
omeem. Kaowcooe 3adanue oyenusaemces 2 6arramu.
5. HalinuTe cepeauHbl CTOPOH TPEYroyibHKKA, ¢ BepiuHamu B Toukax O(0; 0),
A(0; 2), B(-4; 0).

6. Hdaubl Touku A(7, 8, 9), B(7, 1, 5). Haiinute nnuny Bektopa AB.

T
7. Haiigure (g (a + E) , COS (/2 — a), eciu cosa = 1/2.

8. MaTepuanbHas TOUKa JBIKETCS IPAMOIMHENHO 1o 3akoHy X(t) = 2t2-10t+ 15
(TIe X - pacCTOsSIHUE OT TOYKH OTCYETa B METpax, t - BpeMs B CEKyH1aX, U3MEPEHHOE C
HayaJyia JIBIKEHNs). B kakoil MOMEHT BpeMeHH (B CEKYH/IaX) €€ CKOPOCTh ObLTa paBHA
10 m/c?

9. ana ¢pynkuus f(x) = 2x2- 8. Uemy pasna F(5)?

10. Pemmmre ypaBHeHue Sinx = -1,
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ITAJOHBI OTBETOB:

Bapuant 1
Ne zapanus | 1 2 3 4 5 6 7 8 9 10
OtBer A| T b b 5 | N33 | -2 8 2 0
Bapuanr 2
Ne zananms | 1 2 3 4 5 6 7 8 9 10
OrBer A| A |ABIr'| B 5 | N65 | -2 9 3 0

5. ®OHJ] OLIEHOYHBIX CPEJCTB JJISI MTPOMEKYTOYHOM
ATTECTALIUU

CemecTpbl

1 2 3 4 S 6 7 8

Hugdepenyuposannviii | sx3amen
3auem

JIN®DPEPEHIIUPOBAHHBIN 3AUET

1. IlepeueHnb BOIIPOCOB 7| 3alaHu# Jif) b MOArOTOBKH K
aupdepeHIMPOBAHHOMY 3a4eTy:

1. Ilenble u pauMoHanbHbIe yncia. JleficTBUTENbHBIE YHCTIA.

2. KommiekcHpie uwncna. TpuroHomerpuueckas u anrebpamdeckas ¢opma
3aIMCU KOMIUIEKCHOI'O YHCJIA.

3. CBoiicTBa CTENEHH C AEHCTBUTEIbHBIM [TOKA3aTEIEM.

4. TlpaBuiia JeUCTBUM ¢ Toraprupmamu.

5. B3aumHOe pacnonoxeHue MNpSAMbIX W IUIOCKOCTEH B MPOCTPAHCTBE.
JIByrpaHHbIi yrom.

6. [lepeBon yrioB W3 TpaayCHOW Mepbl B paadaHHYIO, W3 pagdaHHOW B
IpayCHYIO, BPAIlaTEIbHOE IBUKEHUE.

7. IIpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUM.

8. Pemenne npocTeHIMX TPUTOHOMETPUIECKUX YPABHEHUN U HEPABEHCTB.

9. CkansipHO€ NMPOU3BEACHNUE BEKTOPOB.

Kpurepuu ouenku

Ouenka KosnmuyecTBO BEepHBIX 0TBETOB
«5» - OTIINYHO Brimoanaeno 91-100 % 3amanuin
«4» - xopo1o Brimonneno 76-90% 3ananuii
«3» - YAOBIETBOPUTEIBHO Beimonneno 61-75 % 3ananuii
«2» - HEYJIOBJIETBOPUTEIBHO Brmonxeno He 6osee 60% 3agaHuid

35




2. Bapuantsl 3a1anuii 119 npoBeaeHus AuddepeHIIUPOBAHHOIO 3a4eTa.

Bapuanr 1.

Bomnpoc BapuaHTbI 0TBETOB.
1. IIpeacraBbTe CMEMIAHHOE YUCIIO 5% B %)) é”zggg
BUJIe iepuonueckoit 1poou. (Ilepuon B) 0,2727
MTOBTOPUTE JABAXKIbI)

—i - -8 0)4 0
2. Kommiekchoe umeno -5 4 11 2) ) )
PAaBHO ... 1+1 1-1
3. Haitnute 3HaueHue Ll a) 8 6)9 B)O
BBIPAKECHUS [ 37 .37 |
\ J

4. Berauciure  log, 2°+(log, 2)° + logs: 2 1

a)42 6)43 B) 45

5.Kakoe yTBepKeHUE BepHOe?

a) He mosxet pebpo ABYrpaHHOTO yIiia
OBITh HE MEPIEHINKYISIPHBIM JII000I
MIPSIMOM, JIEIKAIIEN B INIOCKOCTH €r0
JIMHEWHOTO yTIJIa.

6) He mMoryT OBITh ABE MJIOCKOCTH,
MEePIEHIUKYIISIPHBIE TPEThEH,
HelapasiebHBIMU.

B) He mMoryT GbITh BE MIOCKOCTH,
NEePHeHIUKYIISPHbIE OJTHOM MIIOCKOCTH,
HelapasiebHBIMU.

6. OnpenenuTsb, Iae Ha YUCITOBOM
OKPY>KHOCTU HaXOJAUTCS TOYKA,
COOTBETCTBYIOIIAS UUCITY 97

6

a) B UETBEPTOI YETBEPTH
0) B mepBOI YeTBEPTH
B) BO BTOPOI YETBEPTHU

7. Ynpoctute BblpaxkeHue W Haigute ero |a) 0,11;
3HAYCHME: 0) 0,49;
) B) 1
l-sina-cosa-tga, ecim cosa =0,7
7 T
sinx:E +—+mn,nes
8. Pemnte ypaBHEHHE: Z . a)
D 4T neZ

0) g

gy 4 Tm Stm n€l
9. ... Ha3bIBAaeTCs TMEPEMHOXKEHHUE | a) HEOOBIYHBIM IPOU3BEICHUEM;

KOCHHYyCa Yyrjla MEXJAy HUMHU Ha HX
nnuabl. HyxHO BBIOpaTh BepHOE Hayajio
IIPEUIOKECHHUS.

0) cKaJspHBIM NIPOU3BEICHUEM;

B) YMHOXKEHHUEM BEKTOpA Ha YHUCIIO.
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Bapuanr 2

Bomnpoc BapuaHTbI 0TBETOB.
1. ITepuonnueckyro npoOs 2,31(6) mpeacraBbTe 316 6) 2&
B BHJI¢ OOBIKHOBEHHOW JIPOOH. 900 31
19
2—
B) 60
2. Cymma S e o paBHa ... a)-1 0)5 B) -3
P Sj; a) 12 0)8 B) 4
3. Haitaure 3HaUYeHNE BBIPOKCHUS: L 2— 53 I
|
4. Bprauciaure: log,(logs12 — 1 L ) a)0 0)1 B) -1

oz 4

5. JINHEWHBIM yIJIOM JIBYTPaHHOTO yIJla HeJb3s
Ha3BaTh Yr0JI, BOSHUKAIOIUI IIPU IIEPECEUYECHUN
JBYTPAHHOI'O yTJja IJIOCKOCTBIO,
MEPIICHIUKYJISIPHOM. . .

a) peOpy ABYTPaHHOTO YTIJIa;

0) oAHOM U3 rpaHell IBYTrpaHHOTO
yTia;

B) TPaHsM JIBYI'PaHHOI'O yTJa.

6. OnpenenuTsb, rje Ha YMCIOBOU
OKPY>KHOCTH HaXOJIMTCS TOUKA,

e
COOTBETCTBYIOIIAS YUCITY i

a) B IEpBOM YETBEPTHU
0) B UETBEPTOI YETBEPTH
B) B TPEThEH UeTBEPTHU

7.YIPOCTUTE BBIPAKECHHUE:

tg[s?ﬂ —1jsin(7r —-1) +cos(z +1)

a) 2; 0) 0; B) 1

8. Pemute ypaBHenue: Zcosx =2

a)l) [—1]”%4— mn,n € Z

0) +§+?rn,nEZ

B)E+?,HEE

9. Ecnu ckanspHOe MPOU3BEACHNE BEKTOPOB
pasHo 0, TO...

a) BEKTOPHI MEPIEHAUKYIISIPHBI;
0) BEKTOPHI IPOTUBOIOJIOKHO
HaIpaBJICHBI;

B) BEKTOPBI MTapaJIICNIbHBI,

ITAJIOHBI OTBETOB

Ne Bonpoca 112,34 |56 |7|8]29
OrBer: | lBapmanr | 6 | B | a | B | a | B | 06| 6| O
2Bapuanr | B | a | B | a | B | O | O | B | a
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IK3AMEH
Kpurtepun ouenku

Onenka Kosn4ecTBO BEpHBIX 0TBETOB
«5» - OTINYHO Brimoanaeno 91-100 % 3amanuin
«4» - Xxopol1io Brimoaaeno 76-90% 3aganui
«3» - YIOBIETBOPUTEIHHO Brimonnaeno 61-75 % 3aganuit
«2» - HEYJIOBJIETBOPUTEIBHO Brmmonaeno He 0onee 60% 3amanuii

1. TlepevyeHb BONIPOCOB U 3aJaHMI AJIs1 POBEJIEHUs IK3aMeHa.
1. Pemute ypaBHEHuE:

2) 6_2X:2—5x+6x—4 6) 2x—1_|r5—4x:6
5 x—-3 3-x
2. Pemuthb cucteMy ypaBHEHUI
x+2y_x—2y_7—2y:1_x 10x+y+4z=1
a) 4 2 3 0) <x—-2y—-7z=-3
3x—2y=8 2X+Yy+52=0

3. a) [IpousBeneHne AByX MOCIIENOBATENbHBIX HATypajbHBIX YHUCEN paBHO 552.
Haiitn 5111 ynca.
0) Yucnurenp npoOu Ha 2 MeHbUIE €€ 3HaAMEHATeNsl, €CJIHM CIOXHUTh 3Ty APoOb C

0GpaTHOIT ee 1PoObIo, TO B CyMMe ToyuuTcs 54 . Haiitn 5Ty 1po0b.
4. Haiitu o61acThb onpesieneHus GyHKIUH 10
_[3x-2 5 B
a) 2x+6 ) Y x*—x—12
4x-1
B) y=— )y = logs(x + 6) + log ; (6 - X)
3x°—5x-2 3
5. Pemnts ypaBHeHUE
a) 44+2x1-8=0 0) logs(x +10) =2
B) 10g,2 + 10g3 = % r) 5% + 12x5 =30
6. Bbraucnautsb npeaesnsl
a) Iimx—_6 0) lim 6 _ 1
x—>6~/X+3 -3 X3 x2-9 X-3
. 2 3
B) X“—n)lo[5 ARV X_Zj
x2 +1
7. Haittu:  a)y'(5),ecimmy = vx-1 0)y'(D);y =
4+-/x 1
B) V), y=——~= ry'H4),ecmy=—
N 1 )Y@, eomy=
8. HaiiTi mpon3BoiHyto: @)y = 7 0) y= x—d
(x —1) xX+a
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_ X _x*—x+1
BY =50 DYT =g
9. Touka OBUKETCS MPAMOJUHEWHO 1O 3aKkoHy S = 2t3 + t2 - 4. Haiitu 3Ha4eHue
CKOPOCTH U yCKOPEHUSI B MOMEHT Bpemenu t = 4c.
10. CKOpOCTh INPSAMOIMHEHHOrO JBMXKECHHS M3MEHSETCS IO 3aKoHy V = 3t2- 2t
Haiitu 3aK0H €€ nBUXKEHUS.
11.MccnenoBarh U MOCTPOUTH € TOMOILBIO MPOU3BOJHOM rpadK PyHKIUN
a) y=-x2+4x+1
0) y=x3-3x2+1
B) y=x%-4x
12. HaiiTu HanOoJibliee 1 HAUMEHbBIIIEE 3HAUEHUE (PYHKIMU B 3aJaHHOM IIPOMEKYTKE
a) y=x’-6x+13, 0<x<6

6) y=28-0,5x% -2<x<?2
B) y—1 2 - %X3 1<x<3

13. anOCTHTL: a) sin(-a) - cos(-a ) + tg(-a)

6)S|n(—] +cos(- 1) +tg(- 27)
14. BBI‘—II/ICJII/ITB

a) Ctg£+ g7 - Sir(—?’zﬂ) -cos{-%] +sin7T

©) sin ——cos3—+ cosz—tg0+ ctg 37
15.Peuinth ypaBHEHUE:

a) S|n(§+%]=% 6) tg(3x +1) =1

B) tg3x = @ r) 2sin?x - 7sinx+3=0

16. Beruucnute uHTETpaIbI

a) j(x2 + 2x +1)dx 0) jax fj:

B) J'(14—3003x ) dx r) [sin(ax+ b)dx

17.HaiiTn muiomaas Gurypsl, OrpaHu4eHHON JTUHUSMU

a)y=x*-2x+2, x=-1;x=2,y=0 0)y=2sinx,x= OX_%y:O
B)yZ%;XZI;XZLy:O B)yzc032x;x=0;x-7; y=0

18. Tlo cropoHe ocHoBanusi a u Bbicore h. Haiitu amodemy mnpaBHIBLHON
TPEYTrOIbHON MUPAMHU/IBI.

19. Iinomaau MoNHBIX MOBEPXHOCTEH IBYX KyOOB paBHbI S 1 Q. B kakoM oTHo1IeHNH
HaxoJsTCsl pedpa 3TUX KyOoB.

39



20. CtopoHbl OCHOBaHHMS MPSIMOYTOJILHOTO Mapajuielsienuiena paBHsl 6 u 8 cMm, a
UIoManb JUaroHagbHoro ceveHus 180 cm?. BBUHCINTH TUIOMIANb TIOJTHOM
ITOBEPXHOCTH NapauICIICIINIEAA.
21. B npssMOYyTOJIBHOM MapajuiesenuIeie CTOPOHbI OCHOBaHHUM OTHOCATCS Kak 7:24, a
IJIOMAAb JHATOHANBHOTO cedeHus 50 cm?  Bplumcnuts mwiomans GOKOBOM
MIOBEPXHOCTH.
22. Ilo cropoHe OCHOBaHHS @ U OOKOBOMY PeOpy 6 BBHIYMCIUTH 00BEM MPaBUILHON
MAPAMHUJIBL.
23. JInaronayib 0 OCEBOr0O CeYeHUs IMWIMHIPA HAKJIOHEHA K MJIOCKOCTH OCHOBAHMSI
MOJ1 YIJIOM « . BBIYMCIUTDh 00bEeM HIIUHIpA.
24. TInomaabr OCEBOr0 CEYEHUsI PABHOCTOPOHHETO LMJIMHJpa paBHA S. BbIYMCIHUTH
00BbeM HIIUHJIPA.
25. Io cTopoHe OCHOBaHUS a U BBICOTE N BBIYMCIIUTE TUIOIIA/Ib TIOJTHOM MOBEPXHOCTH
IIPAaBWJIBHOW YETBIPEXYTOJbHONU MUPAMUIBI.
26. 1o cropoHe ocHOBaHUS a U OOKOBOMY peOpy D HaliauTe BBICOTY MPaBHIILHOU
YEThIPEXYTOJIbHON MUPaMUbI.
27. Pagnyc ocHOBaHWsA UWIMHApPA paBeH 3cM, BbicoTa — 8cM. Haiknure nmuny
JIMaroHajii OCEBOT0 CEYEHUS! LUMJIMHAPA U OCTPBIA Yrojl €€ HaKJIOHA K IUIOCKOCTH
OCHOBAHHUSI.
28. Pagnyc ocHOBaHUsA KOHYycCa paBeH ScM, a ero BoeicoTa — 12cm. Haaure miomans
OCEBOI0 CEUEHHUsl KOHYycCa, JUIMHY OO0pa3ylolledl M yroyl €€ HakJIOHa K IJIOCKOCTH
OCHOBAHMSI.
29. HaiiTu efiCTBUTENBHBIC YUCHIA X U Y U3 YCIOBUS PABEHCTBA JABYX KOMILIEKCHBIX
yucen: -2 + 5ix - 3iy = 9i + 2x - 4y
30. HaiiTit MOTyJTb 1 apTyMEHT KOMILJICKCHOTO yncia: Z =1 + 1

3-2i

31. BBIOJHUATE OEHCTBUS: a) T3 0) Z[COS% +1sin Ej : 3(0081 +1sin lj

+3i 6 12 12

6
B) 1O(cos3—7[+isin3—”) ; 2(cos£+isin Z) r) (cos£+ Isin Z)
4 4 4 4 6 6

32.IlpeacTaBUTh B TPUTOHOMETpUYECKO opme: a) Z = /3 +i 0)z = 3i
33. IIpecTaBUTh B OKA3aTENbHOM Gopme: Z = /3 +i

34. Peumnte ypaBHEHHUE: M =110
n!

1
n!
CY=C
36. Pemuth cuctemMy ypaBHEHUH ); g
C; =66
37. Haiitu uncno pasmeniennit u3 10 351eMeHTOB 110 5.
k +1)!
k+D! 5
(k —D!
38. bpocaroT urpanbHy0 KocTb. HaliTh BEpOSITHOCTH TOTO, YTO BBIMAAET YETHOE
YHCIIO OYKOB.

35. BEINIOIHUTE JIEHCTBUA: 1 __
(n+1)

34. PemuTh ypaBHEHHUE:
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39. Beibuparor Hayrag ot 1 mo 100. Onpenenutrb BEpOSTHOCTH TOT'O, YTO B 3TOM
qucie He OKaKeTCs IudpshI 3.

2. I[eMOHCTpaHI/IOHHLIﬁ BapHAHT 3K3aMCHAIIMOHHOTO omJera.

OI'bOY BO
«IletepOyprckuit
rOCY/IapCTBEHHBIH YHUBEPCUTET

myTel coobmenus Mmmeparopa
Amnekcanzpa I» (©®I'bOY BO

3K3AMEHAIIMOHHBIN
BUWJIET Ne 1

YTBEPX/IAIO
3aMecTHTeNb TUPEKTOpa 110
y4ueOHOH paboTe

110 TUCLUTUINHE H.H. NBanoBa
HFY}_{C) MareMaTuKa
O2xepenbeBCKUH K. 1. KOJUIEIK TIpeacenaTels LUKIOBOI
— Qrmman II'YIIC ounas Gpopma o0ydeHuUs KOMHUCCUH
2023/2024 yueOHblii rof rpynmst 1 kypea cemectp 2 E.W. ITbInpueHKOBa
x+2y x-=2y 1-2y 1
1. Pemmth cucteMy ypaBHEHUI 4 2 3 x
3x—-2y=8
2. Haiitm y'(5), y=+/x-1(x+1)
. 1
3. Haiitu oOnacts onpeneneHust QyHKIAA Y = 7 x 12
X" —=X-

4. Pemmts ypaBHeHHe (0g, 2 + (0g, 3 = %

5. Haiiaure npousBeneHue: (Z(COS% +isin %D(B{

6. Uccnenosathb
y=—x*+4x+1

o N

U TIOCTPOUTH C

Peumth ypaBHenue: 2sin° X+3cosx—3=0
N3mepenue mnpsMoyronbHOro mnapaienenunena 8, 12 wu [I8wm. Haiitu pebpo

PaBHOBEJIMKOTO eMy KyOa.

[IpenonaBatenb

T . . TT
COS—+1SIN —
12 12])

MOMOIIBK  MPOU3BOIHOMN

rpapuk  QyHKIUU
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