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1. HACIIOPT KOMIUVIEKTA KOHTPOJIbBHO-OHEHOYHbIX CPEACTB

1.1. O6sacTh NpUMEHEHNsI KOHTPOJIbHO-0LEHOYHBIX cpeacTs (1ajee — KOC)

KOC yuebnoit qucuummuasl OY /] 04. MaremaTuka sSBISETCS 4aCThI0 OCHOBHOM
obpazoBarenbHol porpammel B cooTBeTcTBHH ¢ I'OC CIIO 08.01.29 MacTtep 1o peMOHTY U
00CITYKUBAaHUIO WHKCHEPHBIX CHCTEM KIIUITHO-KOMMYHAIILHOTO XO35HCTBA.

KOC npennazHaveHsl ISl OIIEHKH JOCTHIKEHUN 3alUIAaHUPOBAHHBIX PE3YJIHTATOB IO YUeOHOM

JUCLUTUIMHE B MPOLIECCE TEKYILETro U pyOeKHOTO KOHTPOJIS, TPOMEXKYTOUHOM aTTeCTaIiy.
KOC paszpaboransl B coorBeTcTBUU ¢ PI'OC COO, ®I'OC CIIO no npodeccun 8.01.29

Macrtep 1o peMOHTY ¥ 00CTYKHUBAaHUIO HHKEHEPHBIX CHCTEM JKUJIUITHO-KOMMYHAJIHLHOTO

XO03sCTBa, MPUMEPHOH U paboueil mporpamMmmaMu yueOHoM qucuuiuael OY ] 03. Matemaruka.

1.2. Ilnanupyemble pe3yJbTaThbl OCBOCHHMS AHCIUIIHHBI:

Kon

OK

YMmenus

3Hanua

OK 01. Bribupats criocoOb
peleHus 3a1a4
poheCCUOHANTBHOMN
JeSITeTIbHOCTH MPUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTAM.

VY 1.BnaneHTh METOAAMU
JI0Ka3aTeNbCTB, AITOPHTMAMU
peleHus 3a1a4; YMEHUE
(hopMyITHpOBaTh ONpEEIICHHS,
AKCUOMBI ¥ TEOPEMBI, IPUMCHSITh
UX, IPOBOAUTH J1OKa3aTeIbHbIC
paccy>kKIeHus B XOJ€ PELICHUS
3ajay.

VY 2. YMeTh onepupoBaTh
MOHATHSIMU: CTETICHb YHCIA,
jorapudm yucia; yMeHue
BBITIOJIHSITH BEIYUCIICHHE
3HAYEHUI U MpeoOpa3oBaHus
BBIPQKEHUH CO CTETICHSIMHU U
norapudmamu, mpeodpazoBaHUs
JPOOHO-PAIMOHATBHBIX
BBIPAXKEHUH;

V¥ 3. Ymets onepupoBatb
MOHATHUAMMU: pallUOHAJIBHEIC,
HppalvOHAJIbHBIC,
MOKa3aTeJIbHbIC, CTCTICHHBIE,
JorapupMuIecKue,
TPUTOHOMETPUYCCKUE YPABHCHUS
Y HEPABEHCTBA, UX CHCTEMBI.

VY 4. YMeTb onepupoBaTh
MOHATHSIMU: QYHKIIUS,
HeTpepbIBHAS PYHKITHUS,
MPOU3BOIHAS, TIEPBOOOPA3Has,
ONPEeCIICHHBIN UHTETPAIT;
YMEHHE HaXOAUTh MPOU3BOTHBIE
3JIEMEHTAPHBIX (PYHKITHH,
WCTIONB3YSl CTIPaBOYHBIC
MaTepHabl; HCCIEA0BaTh B
MPOCTEHINUX caydasX HyHKIMH

3 1. 3HaTh METOIBI
JIOKA3aTeJIbCTB, aJITOPUTMBI
pelieHus 3a1a4, Onpe/IeIeHus,
AKCHOMBI Y TSCOPEMBI.

3 2. 3HaTh MOHATHA: CTETICHD
YHCIIa, JOrapu(M 4nca;
peoOpazoBaHMs BEIPAKEHHUH CO
CTETICHSIMH U JIoTapruQMamMH,
npeoOpa3oBaHus APOOHO-
palMOHAIBHBIX BBIPAKCHUH.

3 3. 3HaTh MOHATHUSA:
palroHabHbIC,
UppanoHaIbHEIE,
MOKa3aTeNIbHbIC, CTCIICHHBIC,
norapudmuieckue,
TPUTOHOMETPUYECKHIE YpaBHEHUS
Y HEpaBEHCTBA, UX CUCTEMBI.

3 4. 3Harh NOHATHS: QYHKIHS,
HenpepbIBHASA QYHKITHS,
MIPOU3BOIHAS, TICPBOOOPA3HAS,
ompezeNieHHBIA HHTErpai. 3HATh
npaBuia nudGepeHInpoBaHMS,
MIPU3HAK MOHOTOHHOCTH,
HAXO0XKJIEHUE HaNOOJIBIIETO 1
HaMMEHBIIEr0 3HAYEHUN
(hyHKIIUY, TPUMEHEHUE
MIPOU3BOAHON B PU3UKE U




Ha MOHOTOHHOCTb, HAXOJHUTh
HauOoJIbIINE U HAUMEHbIIINE
3Ha4eHus PyHKIUH; CTPOUTH
rpadMKi MHOTOYJICHOB C
UCIIOJIb30BaHUEM ammapara
MaTEeMaTHYECKOI'0 aHaIN3a;
MPUMEHSTH TPOU3BOAHYIO IIPH
peleHnH 3a1a4 Ha IBUKEHHE;
pemaTh MpakTUKO-
OpPHEHTUPOBAHHBIE 32,1241 Ha
HanOoJIbIINE U HAUMEHBIIHE
3HAYCHUS, HA HAXOXKJICHUE ITyTH,
CKOPOCTH U YCKOPEHHS.

V¥ 5 YmeTs onepupoBaTh
HNOHATHSIMU: pallOHaJIbHAs
(byHKUus, oKa3aTenbHas
¢yHKuus, crenenHas QyHKUIuUS,
norapupmudeckas GyHKLIUS,
TpUIOHOMETpUYecKue GpyHKIMY,
oOpaTHble (PYHKIIMU; YMEHHE
CTPOUTH rpa)MKH U3YUEHHBIX
(yHKIUI, NCTIOTIB30BATh
rpaduKy MpH U3yYeHUN
MPOILIECCOB U 3aBUCUMOCTEH, IPH
pelIeHnH 3314 U3 APYTUX
Y4eOHBIX MPEIMETOB U 3a/1a4 U3
peanbHOM KU3HH; BEIPaXKaTh
(dhopMynaMu 3aBUCUMOCTH
MEX]y BEIMYNHAMH.

VY 6. YMeTh pemath TeKCTOBEIE
3aJa4 pa3HbIX THIIOB (B TOM
4rciie Ha MPOICHTBI, 10U U
4acTH, Ha JBUKCHUE, pa0oTYy,
CTOMMOCTbH TOBApOB U yCIYT,
HaJIOTH, 3aJa4y U3 00J1aCTH
yTpaBieHHUs THYHBIMHA U
ceMeWHBIMH (prHAHCAMM);
COCTABIISITh BBIPAKEHHUS,
ypaBHCHUSI, HEPABEHCTBA M UX
CHCTEMBI 110 YCIIOBHIO 3a]1auH,
HCCIIE0BATh MOITY4EHHOE
peleHre U OlICHUBaTh
MPaBONOJO0OHOCTD PE3yJILTATOB.
VY 7. YMeTh onepupoBaTh
MOHATHSIMU: CpeAHEee
apupMeTHIeCKOe, MEIMaHa,
HauOoJbIlIee U HAUMEHbILIIEE
3HAYEHUs, pa3Max, JUCIEePCHs,
CTaHIAPTHOE OTKJIOHEHHE
YUCIIOBOTO Habopa; yMeHUE
W3BJIEKaTh, HHTEPIPETHPOBATD
nHPOPMALIUIO, TPEICTABICHHYIO
B TabnwIax, Ha AUarpaMmax,
rpadukax, OTpakaroIIyro
CBOMNCTBA peabHBIX MPOLECCOB U
SIBIICHUH; TIPE/ICTABIISATD
WHPOPMAITUIO C TIOMOIIBIO
TaOJIUI U IUArpaMm;

TCXHHUKCE.

3 5. 3HaTh NOHATHA:
panvoHanbHas QpyHKIHS,
nokaszarenbHas pyHKIHS,
CTeneHHast GyHKIHS,
norapuMudeckast QyHKIHS,
TPUTOHOMETpUYIECKUE QYHKIINH,
oOpatHble QpyHKIHMH. 3HATDH
QJITOPUTM TTOCTPOCHHS TPahUKOB
(hyHKIHH.

3 6. 3HaTh pa3TUYHBIC TUIIBI
3a/a4 (Ha MPOIICHTHI, IOJIH U
YacTH, Ha JBIKEHHE, padoTy,
CTOMMOCTH TOBapOB H yCIYT,
HAaJIOTH, 3a7a41 U3 007aCTH
yIpaBIeHUs THIHBIMHA U
cemMelHbIMU (prHaHCamMM). 3HATDH
AITOPUTM COCTABIICHUS U
pelIeHUs BRIPAKEHUH,
YpaBHEHHH, HEPABEHCTB U HX
CHCTEM I10 YCIOBHIO 33/1a4H.

3 7. 3HaTh MOHATHUS: CPEIHEE
apupMeTHIecKoe, MEINaHa,
HauOOJbIIICe U HAUMCHBIIICE
3HAUYEHUS, pa3Max, JUCIIEPCHUs,
CTaHJApTHOE OTKIIOHEHHE
YHUCIIOBOTO HAbopa. 3HATh
rpaduyeckue MeTOIbI
UCCIIeIOBAHUSI.




HCCIIEI0BATh CTaTUCTUUECKUE
JaHHBIE, B TOM YHCIIE C
MPUMEHEHHEM I'padUIECKUX
METOAOB H AIIEKTPOHHBIX
CPEICTB.

VY 8. YMeThb onepupoBaTh
MIOHATUSIMU: CIYyYalHBIN ONBIT U
cirydaitHoe coOBITHE; YMETh
BBIYHCIISITh BEPOATHOCTD C
WCTIONB30BaHUEM IpaduIecKux
METOAOB; IPUMEHSTH HOPMYJIBI
CIIOKEHHS U YMHOKEHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
(dakTsl 1 HOPMYJIBI IPH PELLICHUH
3aj]1a4; OlEHUBATh BEPOSTHOCTU
peabHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4yailHPIMU BeTHYNHAMU,
YMETh IPUBOJUTH IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIHX
YHCeN B IPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX.

VY 9. YMmeTp onepupoBaTth
MOHSATHSIMU: TOYKa, TIpsMast,
TJIOCKOCTb, MTPOCTPAHCTBO,
JBYTPaHHBIN yTOI,
CKpPEIIMBAIOIINECS TPSIMEBIC,
MapajuIeTbHOCTh H
MIEPIICHIUKYIIPHOCTH MPSIMBIX H
IJTOCKOCTEM, YroJl MEXKY
MPSIMBIMH, YTOJI MEKAY MPSIMOii
Y TUTOCKOCTBIO, YTOII MEXKTY
TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TUTOCKOCTH,
PacCTOSTHUE MEXIY TPSIMBIMH,
PacCcTOsSTHUE MEXIY
TUIOCKOCTSIMU; YMETh
WCTIONIE30BATh MPHU PEIICHUN
3a/1a4 U3y4eHHbIe (DaKTHI U
TEOpEMBI IIIAHUMETPHH, YMETh
OLIEHMBATh OOBEKTHI
OKPY>KafoIIero Mupa.

VY 10. YMeTh ontepupoBaTh
MOHSTHUAM: MHOTOTPaHHUK,
ceueHre MHOTOTpaHHHKa, KyO,
napaienenumnesa, Ipu3ma,
nupamuaa, urypa u
MTOBEPXHOCTH BPAIICHHUS,
miockocTh. Kacaromascs cgepsl,
IUIMHIIPA, KOHYCAa, II0MIab
MOBEPXHOCTH MTUPAMUJIBL,
MPU3MBI, KOHYCa, IMIMHApA,
wiomaapb cepsel, 00beM Kyoa,
MPSMOYTOJIEHOTO
napaienenuIeaa, MipaMuabl,
MPU3MBIL, TUJIMHIPA, KOHYCa,
mapa; yMeTh u300pakaTh
MHOTOTPaHHUKHU ¥ TOBEPXHOCTH
BpaIlleHHs], UX CEYCHUs OT PYKH,

3 8. 3HaTh MOHATHUS: CITyUaNHBIH
OTIBIT U CIy4YaiiHOE COOBITHE;
BEPOSITHOCTH, rpadyuueckue
METO/IbI, (POPMYIIBI CIIOKEHHS U
YMHOKEHHSI BEPOSITHOCTEHA,
KOMOMHATOpHBIE (PAKTHI,
BEPOSITHOCTH peATbHBIX
COOBITHIA; CITydaifHbIC BETMYHMHBL,
3aKOH OOJIBIIMX YKCeN B
TPUPOIHBIX H OOIIECTBEHHBIX
SIBTICHUSIX.

3 9. 3HaTh MOHATHSA: TOYKA,
MpsiMast, TUIOCKOCTb,
HPOCTPAHCTBO, IBYTPAaHHbIHI
YTOJI, CKPELBAIOLINECS
MpsIMbIE, TapaJUIeTLHOCTh U
NEePHEHIUKYSIPHOCTD MPSMBIX U
IUIOCKOCTEH, YTOJI MEXAY
MIPSIMBIMH, YTOJI MEX]Ty PSIMON
U TUIOCKOCTBIO, YTOJT MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IJIIOCKOCTH,
paccTosHUE MEXKAY IPSAMBIMH,
paccTosHUuE MEXIY
IUIOCKOCTSIMH. 3HATh TEOPEMBI
TUTAHUMETPHH.

3 10. 3natp noHATHS:
MHOTOT'PaHHUK, CEYCHUE
MHOTOTpaHHHUKA, KyO,
napajiesenumes, npusMa,
nupamuaa, purypa u
HOBEPXHOCTH BPAIICHHS;
TUIOCKOCTb, Kacaromasics cqepsl,
UITUHIIPA, KOHYCa; TUIOMIA b
MIOBEPXHOCTH MTUPAMHU/IHI,
NpPU3MBI, KOHYCa, IWIMHAPA,
wiomaapb cepsl; 00beM Kyoa,
IPSIMOYTOJILHOTO
napaieenuIesna, TMpaMusbl,
NPU3MBIL, TUJIMHAPA, KOHYCa,
mapa. 3HaTh U300paxKeHne
MHOTOTPaHHUKOB U TEJ
BpalLICHUs, UX ceueHHsl. 3HATh




OK 02. Ucnons3oBath
COBpEMEHHBIE CPEJICTBA TIOHCKA,
aHaJn3a U MHTEPIIpETalun
nHbOpMAaIUN, U
MHQOPMAaIMOHHBIE TEXHOJIOTUN
JUTS BBITTOJTHEHUS 33144
npodhecCHOHATBHOM
JeSITeIbHOCTH.

C TIOMOIIBI0 YEPTEIKHBIX
HHCTPYMEHTOB U 3JICKTPOHHBIX
CPEICTB; YMETh PacIlO3HABATh
CUMMETPHIO B TIPOCTPAHCTBE;
YMETh paclo3HaBaTh
MIPaBUJIbHBIC MHOTOTPAHHHUKH.

V 11. YMeTh BBIUUCIATH
TCOMETPHUYCCKUE BEITUIHHBI
(mmuHA, YyTOII, TUIOIIAaab, 00BEM,
TIOMIA/lb TOBEPXHOCTH),
WCTIOJNB3YS H3YUCHHBIE METOIBI.
VY 12. YMeTh onepupoBaTth
MOHSITHSAMU: TIPSIMOYTOJIbHAS
CUCTEeMa KOOPHHAT,
KOOPJMHAThI TOUKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKASIPHOE
MIPOU3BEIEHUE, YTOI MEKTY
BEKTOpPaMH, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpA Ha
YUCII0, HAXOIUTE C MOMOIIBIO
M3YYEeHHBIX (HOPMYIT KOOPAUHATHI
CepeIMHbBI OTPE3Ka, PACCTOSHUE
MEX1y IBYMs TOUKaMH.

V¥ 1. YmMmets onepupoBaTth
MOHATHSIMU: palioHaIbHAS
(byHKUus, nokasarenbHas
(byHKIMS, cTeneHAast (yHKITHS,
norapugmudeckas GyHKIHS,
TPUTOHOMETpUYECKUe (PyHKIHH,
oOparHble (pyHKINU; YMETh
CTPOUTH rpa)MKH U3YUECHHBIX
(GYHKIUH, UCTIONIB30BATh
rpaduKe IpH U3YIECHUN
MPOLIECCOB U 3aBUCUMOCTEH, IPH
peleHnn 3a1a4 U3 APYrux
y4eOHBIX IIPEIMETOB U 33734 U3
peaIbHOM XKU3HH; BBIPAXKATh
(hopMyJiaMu 3aBUCUMOCTH
MEXy BEIMYNHAMH.

V¥ 2. YMets onepupoBartb
HNOHATHSIMU: TOXJIECTBO,
TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA
YpaBHEHUH U HEPABEHCTB,
PaBHOCUJIBHOCTh YPAaBHEHUI,
HEPaBEHCTB U CUCTEM,
palroHaJbHEIE,
WppalroHaIbHbIe,
MOKa3aTeNbHbIe, CTCTICHHBIE,
JorapupMUIECKHE,
TPUTOHOMETPUIECKUE
YpaBHEHHUsI, HEPABEHCTBA U
CHCTEMBI; YMETb PeLIaTh
ypaBHeHus1. HepaBeHcTBa 1
CHCTEMBI C TIOMOIIBIO
Pa3NUYHBIX IPHUEMOB; pelaTh

CUMMCETPHIO B ITPOCTPAHCTBE;
IIpaBUJIBHBIC MHOT'OI'PaAaHHHUKH.

3 11. 3HaTb NOHATHS: IJINHA,
YTOJI, TUIOIIA b, 00BEM, ILIOIA/b
MOBEPXHOCTH. 3HATH (YOPMYJIbI
BBIYKCIIEHHUS 00OBEMOB TEJl,
IUIOLIAEH, YIIIOB.

3 12. 3HaTh HOHATHS:
MIPSMOYTOJIbHAS CHCTEMA
KOOpPJIMHAT, KOOPAUHATHI TOUKH,
BEKTOp, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE MPOU3BEICHNE, YTOJI
MEXTy BEeKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE
BEKTOpa Ha YHCII0. 3HATh
(hopMyITbI BEIYHCIICHHS
KOOPJMHAT CepeNHEI OTPe3Ka,
pacCTOSTHUS MEXKTY ABYMS
TOYKAMHM.

3 1. 3naTh noHATHA:
paumoHanbHast GYHKIUS,
noKaszarenbHasi QyHKIHs,
cTerieHHast (QyHKITHS,
norapudmudeckas GyHKIUS,
TPUTOHOMETpUUIECKUE QYHKIINH,
oOpatHble PyHKINH; 3HATH
rpauKy STUX QYHKIHH.

3 2. 3HaTh NOHSATHS: TOXKIECTBO,
TOJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMA
ypaBHEHUI U HEPABEHCTB,
PaBHOCHIBLHOCTh YPaBHCHHUH,
HEPaBEHCTB U CUCTEM,
palrioHaNbHbIE,
UppaoHaIbHEIC,
MOKa3aTeNbHbIC, CTCIICHHBIC,
nmorapuhMuIecKue,
TPUTOHOMETPUYECKHUE
YpaBHEHUs, HEPABEHCTBA U
CHUCTEMBI. 3HATh MPHUEMBI
peuieHus ypaBHEHU,
HEPABEHCTB, CHCTEM C
apaMeTpoM.




OK 03. IInanupoBats u
pean30BhIBaTh COOCTBEHHOE
npoheCCUOHANBHOE U
JIMYHOCTHOC PAa3BUTHUC,
HpeNPUHAMATEIBCKYIO
JeSITeTbHOCTh
npodeccuoHanbHoOU cdepe,
HCIIOIb30BaTh 3HAHUS 1O
(hHAHCOBO¥ TPaMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX
CHUTYaIHsX.

ypaBHEHHSI, HEPABCHCTBA U
CHCTEMBI C TTapaMeTPOM;
MPUMEHSITh YpaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI IS
peleHus MaTeMaTHIECKUX 33124
W 33/1a4 U3 Pa3NIUYHBIX o0nacTei
HAYKH U peabHOW KU3HH.

VY 3. Ymetsb cB0OOIHO
OTIEPUPOBATH MOHSATHIMU:
JBIKCHUE, TTapajUIeIbHBINA
MEepeHOC, CAMMETPHS Ha
TUIOCKOCTH U B IPOCTPAHCTBE,
MMOBOPOT, IIpeoOpa3oBaHus
no00ust, HogoOHbIe GUTYPHI;
YMETh PacIio3HaBaTh PABHbBIC U
noJ/100HbIe GUTYPEI, B TOM YHCIIe
B IIPHPOJIE, HCKYCCTBE,
apXUTEKTYpe; YMETh
HCTIOJIB30BaTh TEOMETPHUYCCKHE
OTHOILICHHUSI, HAXOJHUTh
T€OMETPHYECKUE BEITNINHEI
(mmuHa, yroi, TIoIanb, 00beM)
IIpY PELICHUH 3a1a4 U3 APYTUX
Y4eOHBIX TPEIMETOB U PEATBHOM
KHU3HH.

V¥ 1. YmMmers onepupoBath
MOHATHSMU: PalMOHAJIBHBIE,
UppanroHaIbHbIE,
MoKa3aTenbHbIe, CTCTICHHBIE,
nmorapuMUIECcKue,
TPUTOHOMETPUYECKUE YPABHCHUS
W HEPaBEHCTBA, UX CHCTEMBI.

VY 2. YMeTb onepupoBaTh
MOHATHSIM: MHOTOTPaHHUK,
CEYCHHE MHOTOTpaHHUKA, KYO,
napaienenumnes, Ipu3ma,
nupamuaa, purypa u
MOBEPXHOCTh BpAILICHHS,
mockocTh. Kacaromasicst cepsl,
LWINHIPA, KOHYCA, JI0Aab
MOBEPXHOCTH MUPAMUIBL,
MPU3MBI, KOHYCa, IIMIHHApA,
mIomans chepsl, 00beM Ky0a,
IPSMOYTOJIBHOTO
napaenenuieaa, MipaMuabl,
MPU3MBIL, UJINHIPA, KOHYCa,
mapa; yMeTh U300pakaTh
MHOTOI'PaHHUKHU U TOBEPXHOCTH
BpAILEHUsI, UX CEYCHUS OT PYKH,
C MOMOILBIO YEPTEXKHBIX
HUHCTPYMEHTOB U 3JICKTPOHHBIX
CpEACTB; YMETh PAaclO3HABATh
CUMMETPHIO B IPOCTPAHCTBE;
YMETb Paclo3HaBaTh
MPaBUIbHBIE MHOTOTPAHHHUKH.
VY 3. YMeTh onepupoBaTh
MOHATHSIMU: TIPSIMOYTOJIbHAS

3 3. 3HaTh NOHATHS: JBHKCHHE,
napajuiebHbIA IEPEHOC,
CUMMETPUS Ha TUIOCKOCTH U B
NPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHus MOI00MS,
noJJ00HBIe (DUTYPHI; PABHBIC U
noo0HbIe GUrypsl (B TOM 4nCIe
B TIPUPOJIE, HCKYCCTBE,
apXUTEKType). 3HATh PUEMBI
BBIYHMCIICHUS] TEOMETPUIECKUX
BEJIMYMH ([UIMHA, YT, IUIOLIa b,
00BeM).

3 1. 3HaTh MOHATHS:
palrioHaNbHEIE,
HppaliOHaIbHEIC,
[OKA3aTeIIbHbIC, CTETICHHBIE,
norapuMUIecKue,
TPUTOHOMETPUYECKUE YPABHEHUS
1 HCPABCHCTBA, UX CUCTCMBI.

3 2. 3HaTh MOHATHUSA:
MHOTOTPAaHHUK, CEUCHUE
MHOTOTPaHHUKA, KyO,
napaJulesIeTuIie]], Mpu3Ma,
nupaMuza, Gurypa u
MTOBEPXHOCTh BPAICHHUS,
TUIOCKOCTB; Kacaromasics cepsi,
MWIAHPA, KOHYCA; TUIOMAb
MTOBEPXHOCTH MMAPAMH/IBI,
MIPHU3MBI, KOHYCa, IWIHHJPA,
miomanas chepsl; 00beM Kyoa,
MPSIMOYTOJIBHOTO
napasuieyenuIesa, MUupaMuspl,
MIPHU3MBI, [IWJIUH/IPa, KOHYCA,
mapa. 3HaTh H300pakeHHE
MHOTOTPaHHUKOB U TEJ
BpallleHUs, UX CeUeHUsl. 3HATh
CUMMETPHIO B IPOCTPAHCTBE;
IIpaBUJIBHBIC MHOT'OI'PaHHHUKU.

3 3. 3HaTh HOHSITHUS:
MPSIMOYTOJIbHAS] CHCTEMA




OK 04. Db dexTnBHO
B3aWMOJICHCTBOBATh U PadOTATh
B KOJUIEKTUBE U KOMaH/IE.

crcTeMa KOOpJIuHaT,
KOOPAUHAThI TOUKH, BEKTOP,
KOOPJAMHAThI BEKTOPa, CKAJIIPHOE
MPOMU3BEICHHUE, YTOI MEKIY
BEKTOpaMHM, CyMMa BEKTOPOB,
IIPOM3BEIEHUE BEKTOpa Ha
YHCII0, HAXOAUTH C IOMOLIBIO
W3yUYEHHBIX (HOPMYJI KOOPIUHATHI
Cepe/IMHBI 0TPE3Ka, PACCTOSIHUE
MEXy ABYMS TOUKAMHU.

VY 1. YMeTh oniepupoBaTh
MOHATUSIMU: CITy4alHBIN OMIBIT,
cirydaiiHoe coOBITHE,
BEPOATHOCTH CIIy4YalHOIO
COOBITHS; YMETh BBIUNCIATH
BEPOSITHOCTD C HCIOIb30BAaHUEM
rpadMueCcCKUX METOJIOB;
MPUMEHSITH (POPMYJIBI CITOKEHHUS
U YMHOKECHUS BEPOATHOCTEH,
KOMOWHaTOpHBIE (PAaKTHI U
(OpMyITBI IIpH PEIIeHUH 33]1a4;
OLICHUBAThH BEPOSATHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4ailHPIMU BeTMYNHAMU,
YMETh IPUBOJUTH IPUMEPHI
MIPOSIBIICHYISI 3aKOHA OOJIBIITNX
YKCel B IPUPOIHBIX U
OOILIECTBEHHBIX SBJICHUIX.

VY 2. Ymerb cB0OOHO
OTIEPUPOBATH MOHATHSIMH:
CTETIeHb C IIeJIBIM MOKa3aTeNeM,
KOpEHb HaTypaJIbHOU CTEIIEHH,
CTETIeHb C PaIlMOHAIBHBIM
MTOKAa3aTeJeM, CTETIEHb C
JIEUCTBUTEIbHBIM
(BemeCTBEHHBIM ) TTOKA3aTelIeM,
morapuM 4ricia, CHHYC,
KOCHHYC U TaHTEHC
MPOM3BOJILHOTO YHCTIA.

VY 3. Ymets cBOOOIHO
OIIEPHUPOBATH MOHATHIIMU:
rpaduk QyHKIUH, OOpaTHAS
(YHKIHUS, KOMITO3UIIHS
¢byHKIMH, THHEHHAS QYHKINA,
KBaJpaTHuHas QyHKIHS,
CTereHHast GYHKLUS C LETIbIM
MTOKa3aTeNeM,
TPUTOHOMETpUYECKue (PyHKIHH,
00paTHBIE TPUTOHOMETPUYUECKHUE
(hyHKIUH, TTOKa3aTeNbHAS U
nmorapupmMudeckas QyHKITIH;
yMEThb CTPOUTH Tpaduku
(YHKIUH, BBITIOTHATD
mpeoOpa3zoBanue rpaduKoB
¢GyHKUUH.

VY 4. YMeTb ucnoiap30BaTh
rpaduku QyHKIMHA AT U3YUEHHS

KOOPJMHAT, KOOPIUHATHI TOUKH,
BEKTOp, KOOPJIMHATHI BEKTOPA,
CKaJSIpHOE MPOU3BEICHUE, YO
MEXJTy BEKTOpaMH, CyMMa
BEKTOPOB, POU3BEICHUE
BEKTOpa Ha YHCII0. 3HATh
(hopMyJIBI KOOPIUHAT CEPETUHBI
OTpe3Ka, PACCTOSIHUS MEXKTY
ABYMS TOUKaMU.

3 1. 3HaTh MOHATHUSA: CITyUaNHBINH
OTIBIT, CITy4aifHOE COOBITHE,
BEPOSITHOCTh CIyYaliHOTO
COOBITHS; 3HATh I'paduIeCKue
METO/IbI BHIYHUCIICHHUS
BEPOSITHOCTH. 3HATH POPMYJIBI
CJIOEHUS U YMHOKEHUS
BEpOSTHOCTEH, KOMOWHATOPHBIE
(akThl 1 GOpMYJIBI IPH PELICHUU
3ajay.

3 2. 3HaTh MOHATHUS: CTEIIEHB C
IEJIBIM TTOKa3aTeseM, KOpeHb
HaTypaJIbHOU CTENIEHHU, CTEIIECHb C
panoOHAJIILHBIM ITOKA3aTECJIEM,
CTETICHb C JICUCTBUTEIbHBIM
(BeIeCTBEHHBIM) TTOKA3aTeIeM,
norapuM 4ucia, CUHYC,
KOCHUHYC M TAaHTE€HC
MTPOU3BOJIBHOTO YHCIIA.

3 3. 3HaTh MOHSTHSA: TPAPUK
¢yHkuum, obpatHas QyHKIHS,
KOMITO3UIIHS (QYHKINH,
TUHEeWHas (yHKIHS,
KBaJIpaTUIHAas QyHKIHS,
CTeneHHas GYHKIUS C UeTbIM
NoKa3aTesem,
TPUTOHOMETpHUYECKNE (QyHKIIUH,
o0paTHBIE TPUTOHOMETPUUECKHE
(yHKUMM, TOKa3aTenbHas 1
nmorapubmMudeckas QyHKINH;
3HATh AJITOPUTMBI TIOCTPOCHHS
rpa¢ukoB QyHKIUH U
mpeoOpa3zoBaHus rpaduKoOB
(DYHKIHA.

3 4. 3uath rpaduku QYyHKIHUH,
(hopMyJIbI MATEMATHUECKUX




OK 05. OcyuiecTBisiTh YCTHYIO U
MUCbMEHHYIO0 KOMMYHHUKAILMIO Ha
TOCYapCTBEHHOM SI3bIKE
Poccuiickoit @enepaunu ¢
y4eTOM OCOOEHHOCTEMH
COLIMAJIBHOTO M KYJIBTYPHOTO
KOHTEKCTa.

MIPOLIECCOB 3aBUCUMOCTEN TpU
pelIeHnH 3a1a4 U3 APYrux
y4eOHBIX IIPEIMETOB U U3
peanbHOM KU3HH; BEIPaKaTh
dhopmyaMu 3aBECHMOCTH
MEX]y BEJINUNHAMH.

VY 5. CBoboaHO omepupoBaTh
MOHATHSIMU: Y€THOCTh (DYHKLIUH,
HEePHOANYHOCTD (QYHKIINH,
OTPaHUYEHHOCTH (QYHKLUH,
MOHOTOHHOCTb (PYHKLIUH,
dKCTpeMyM QYHKITHH,
HauOOoJIbIIee ¥ HAUMEHBIIIEEe
3Ha4YeHus PyHKIUH Ha
MPOMEKYTKE; YMETh MIPOBOJAHUTH
WCCIeToOBaHus (DYHKITUH.

VY 6. YMeTh cnonas30BaTh
CBOHCTBA U rpaduku PyHKIHHA
JUISl peLIEHUS] YPABHEHUH,
HEPaBEHCTB U 3a1a4 C
napameTpamu; H300paxkaTh Ha
KOOPJIMHATHOM IJIOCKOCTH
MHOXECTBA PELICHUI
YpaBHEHHH, HEPABEHCTB U UX
CHCTEM.

V¥ 1. YmMmers onepupoBath
MOHATHSIMU: CpeAHEee
apuMeTHIecKoe, MeInana,
HauOoJIbIlIee 1 HAaUMEHbIIIee
3HAYEHUs], pa3Max, JUCIEePCHs,
CTaHAApPTHOE OTKJIOHCHHE
YHCIOBOTO HAabopa, yMeTh
W3BJIEKaTh, HHTEPIPETHPOBATH
nHGOPMALIUIO, IPEICTABICHHYIO
B TabJUIaX, HAa JUarpaMMax,
rpaduKax, OTpaXxaroIIyro
CBOHCTBA peabHBIX MPOLIECCOB U
SIBIICHUH; TIPEICTABIISTD
WHPOPMALIUIO C TOMOLIBIO
TaOJIAIl ¥ THarpamm;
HCCIIEI0OBATh CTATUCTUUECKUE
JaHHBIC, B TOM YHCIIE C
[IPUMEHEHNEM rpaduuecKux
METOAOB U AIEKTPOHHBIX
CpPEACTB.

VY 2. YMeTh onepupoBaTh
MOHATHSIMU: TOYKa, TIpsAMast,
IUIOCKOCTb, IPOCTPAHCTBO,
JIBYTpaHHBIN yToJ,
CKpPELIMBAIOIINECS MPSIMBIE,
napaieasHOCTh U
NEePHIEHIUKYISPHOCTD MPSIMBIX 1
TUIOCKOCTEH, YTOJI MEXKAY
MPSAMBIMH, YTOJI MEXKLY MPSIMOM
1 TIOCKOCTBIO, YTOJI MEXKTY
TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH,

BCIINYHH.

3 5. 3HaTh NOHATHUS: YETHOCTh
(hyHKIIUY, TIEPUOAUIHOCTH
(yHKIMU, OTPaHUYEHHOCTD
(yHKIHMM, MOHOTOHHOCTD
($yHKUIMH, SKCTpEMYM (QYHKIHH,
HanOoJbIliee 1 HANMEHbIIIEE
3Ha4YCHUS] QYHKIUH HA
NPOMEXYTKE; 3HATH CXEMY
UCCIIeIOBaHUS (HYHKITHH.

3 6. 3HaTb CBOWCTBA U rpaduKu
PasINYHBIX (QYHKIHH.

3 1. 3HaTh NOHATHUS: CpEHEE
apudmeTnyeckoe, MeIMaHa,
HanOoJbllIee 1 HAUMEHbIIIEe
3HAYCHUS, pa3Max, JUCTIIEPCHs],
CTaH/IapTHOE OTKIIOHEHHE
YHCIIOBOI0 HAOOPa; 3HATH
rpaduuecKuil MeTox
WCCIICZIOBAHUSL.

3 2. 3HaTh NOHATHS: TOYKA,
npsiMasi, TUIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAHHBINA
YTOJI, CKPEIIUBAIOIIIHECS
MPSIMBIE, TaPAJUICTLHOCTD U
MIEPIICHIUKYJIIPHOCTD MPSAMBIX H
IJIOCKOCTEH, YTOJI MEXAY
TIPSIMBIMU, YTOJI MEX]Ty TPSMOUN
Y TIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH 0 IINIOCKOCTH,
PAaCcCTOSIHUE MEKAY IPSIMBIMH,




OK 06. IIposBiATE rpakJaHCKO-
MaTPUOTHYECKYIO MO3ULHIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE
MOBE/IEHUE Ha OCHOBE
TPaZULUOHHBIX POCCUMCKUX
JyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C
y4€TOM rapMOHM3aLNH
MEKHAIIMOHAJIbHBIX U
MEXPEITUTHO3HBIX OTHOIIEHUH,
NPUMEHSATH CTaHAAPTHI
AHTUKOPPYILIIOHHOTO
MOBEJIEHUS

OK 07. ConelicTBOBaThH
COXPAHEHHUIO OKPYIKaroIIei
CpeJIbl, pecypcocOepeKeHHIO,
MPUMEHSATH 3HAHUS 00
W3MEHEHUH KJIUMAaTa, MPUHITUTIBI
OEPEKITUBOTO TIPOU3BOICTBA,
3(ekTrBHO NEeHCTBOBATH B
YpE3BBIYAIHBIX CUTYAIUAX.

paccTosiHue MEXIy IPSMBIMH,
pacCTOsIHNE MEKIY
TUIOCKOCTSIMU.

V¥ 3. YMeTh ucnonb3oBath Mpu
peLIeHNH 33/1a4 U3y4YeHHbIE
(baxThI ¥ TEOPEMBI IUTAHUMETPHH;
YMETb OLIEHUBAThH pa3Mephbl
00BEKTOB OKPY>KaIOIIET0 MHpA.

VY 1. YMeTh pematb TEeKCTOBbIE
3aJlaud Pa3IMYHBIX TUTIOB (B TOM
YrcyIe Ha MPOICHTBI, JIOJU U
4acTH, Ha JBWKCHUE, padoTy,
CTOMMOCTbH TOBAPOB H yCIYT,
HAJIOT'H, 33J]a4 U3 00J1acTh
YIPaBJICHUS JTUYHBIMH U
ceMeHHBIMH (prHAHCAMMU);
COCTaBIISTh BHIPAKEHHUS,
YpaBHEHHSI, HEPABEHCTBA U HX
CHCTEMBI 110 YCIIOBHIO 33]1a4H,
HCCIIEI0BATh MOJTY4YEeHHOE
pelleHre U OllCHUBATh
MPaBJONOJOOHOCTD PE3yJILTATOB.
V¥ 2. YMeTb onepupoBaTh
MOHSATHSIMU: OIPE/ICIICHHE,
aKcuoma, TeopemMa, CIEeICTBHE,
CBOWCTBO, MPHU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIIHHBIC
(hOpMYJIMPOBKH; YMETh
(hopMyJIMpPOBaTHL OOPATHOE U
MPOTHBOTIONIOKHOE
YTBEPXKICHUE, IPUBOJIUTH
MPUMEPBI U KOHTPIPUMEPHI,
WCTIOJIb30BaTh METOJT
MaTeMaTHYECKON HHIAYKIUH;
MPUBOIUTH JOKa3aTeIbHbIE
paccyXJICHUs MPHU PEIICHUN
3aj1a4, OIICHUBATh JIOTHIECKYFO
MPaBUWIBHOCTH PACCYKICHHH.

V¥ 1. YMmets onepupoBaTh
HOHATUAMH: (YHKIIHS,
HerpepbIBHAs QyHKIu, ,
MPOU3BOJHALA, TIEPBOOOpA3Ha,
OIIpeeJICHHBIN HHTErpall, yMETh
HaXOJUTh [IPOU3BOJIHbIE
3JIeMEHTApHBIX (YHKITHH,
WCTIONB3YSl CIIPABOYHBIC
MaTepHalbl; KCCIIEI0BaTh B
MPOCTEHIINX CITydasiX PyHKIUH
Ha MOHOTOHHOCTb, HAXOJHUTh
HanOoJbIlIee ¥ HAUMEHbLIEE
3Ha4YeHUs (PYHKIMA, CTPOUTH
rpadMKi MHOTOYJICHOB C
WCTIONIb30BaHUEM ammapara
MaTeMaTHYECKOTO aHAJIN3a;
MPUMEHSITh TIPOU3BOIHYIO MTPH
pelIeHH 3a1a4 Ha IBH)KECHHE;

PACCTOAHUC MCIKIY
IIJIOCKOCTAMH.

3 3. 3HaTh TEOpeMBI
IUTAaHUMETPHUH.

3 1. 3nats pemenus 3anaqy
Pa3NUYHBIX TUIIOB: HA MIPOLEHTHI,
JIOJIM ¥ YaCTH, HA JIBUKEHUE,
paboTy, CTOUMOCTH TOBAPOB U
YCIIyT, HAJIOTH, 33aa4H U3
001acTH ynpaBlieHHS JIAIHBIMA 1
ceMelHbIMU rHaHCAMU. 3HATH
MPUHIIMIT COCTABIICHUS
BBIPKECHUN, ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM 10
YCIIOBHIO 33a4H.

3 2. 3HaTb NOHITHUS:
oTpezeNieHIe, aKCHOMa,
TeopeMa, CJEICTBUE, CBOICTBO,
MIPHU3HAK, TOKA3aTENbCTBO,
paBHOCHIIbHBIE OPMYITHPOBKH;
00paTHOE ¥ MPOTHUBOIIOJIOKHOE
YTBEPKJICHUE; IPUMEPHI U
KOHTPIIPUMEPHI; METO]]
MaTeMaTUYECKON HHIYKIINY.

3 1. 3naTh noHsATHA: QYyHKIHS,
HeTpepbIBHAS QYHKITHUS, ,
MIPOU3BOIHAS, TICPBOOOPA3HAS,
OTIpeJICIICHHBII WHTETpaJT; 3HaTh
(hopMyJIBI TTPOM3BOTHBIX
3MIEMEHTAPHBIX QYHKIHIA, CXeMY
HCCIIeTIOBaHUSA (QYHKIUH HA
MOHOTOHHOCTb, HAXOJ/IUTh
HauOOoJIbIlIce ¥ HANMEHBIIICE
3HAYCHUS PYHKI[HIA, 3HATH
mocTpoeHue rpadukos
MHOTOYJICHOB C MCITOJIb30BaHHEM
anmapara MaTeMaTH4ecKoro
aHam3a; 3HaTh GOPMYIIBI
HAXOKIEHUS ITyTH, CKOPOCTH H
YCKOpPEHUS Yepe3 MPOU3BOTHYIO.




peniaTh MpakTUKo-
OpHUEHTHPOBAHHBIC 33a/1aYU HA
HauOoJIbIIee ¥ HAUMEHBIIIEE
3HAYCHUSI, HA HAXOXKJCHHUS Ty TH,
CKOPOCTH U YCKOPEHHUSI.

VY 2. YMeTh onepupoBaTh
MOHATHSIMU: IBUKCHUE B
MPOCTPAHCTBE, MOT00HBIC
(buryphl B IPOCTPAHCTBE,
HCIOJB30BaTh OTHOIICHUE
IJIOLIAJCH TOBEPXHOCTEH U
00BbEMOB TOJIOOHBIX GUTYD TIPH
PEIICHNH 3a/1a4.

V 3. YMeTh BEIUHCIATE
FeOMETPHYCCKUE BEJIUIHHBI
(mmuHa, yrou, ionanb, 00seM,
TUIOMIAb TTIOBEPXHOCTH),
WCTIONB3YS H3yUSHHBIE (POPMYITBI
M METOJIEI.

3 2. 3HaTh OHATHS: IBIKEHNUE B
MPOCTPAHCTBE, MOI00HKIC
(burypsl B IpOCTpaHCTBE,
OTHOIIICHHE IO IcH
MOBEPXHOCTEH 1 00HEMOB
NoJ00HBIX (PUTYpP NPH PELICHUN
3a71a4.

3 3. 3HaTh HOPMYJIIBI K METOBI
BBIUMCIICHUS T€OMETPUIECKUX
BEJIMYWH: AJTUHBI, YITIa,
IIomaae, 00beMoB, IUIOIAAEH
MOBEPXHOCTEH.

1.3. KOHTpOJIb U OLleHKA Pe3yJbTATOB OCBOCHUS Y4eOHOM TUCIMIIUHBI

Pe3yabTaThl 00yueHHs1

Kpurtepun ouenkn

MeTtoabl OLIECHKH

Ilepeyenns 3HaHUMIA,
0CBaHBaeMbIX B PaMKax
JUCHUTIMHBI

3 1. 3HaTh METOIBI
JIOKA3aTeIIbCTB, AlITOPUTMBI
pelienus 3a7ad, OrpeaeIeHus,
AKCHOMBI M TEOPEMBI.

3 2. 3HaTh MOHATUSA: CTEIICHb
4uCcla, lorapudm yucna;
peoOpazoBaHMs BEIPAKEHHUH CO
CTETCHSIMH U JIoTapupMaMu,
npeoOpa3oBaHus APOOHO-
palMOHAIBHBIX BhIPAKCHUH.

3 3. 3HaTh MOHATHUSA:
palnuoHaIbHbIE,
UppanoHaIbHEIE,
MOKa3aTeNIbHbIC, CTCIICHHBIC,
norapuMUYECcKHe,
TPUTOHOMETPUYECKHE ypaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI.

3 4. 3Harh NOHATUS: QYHKIHS,
HenpepbIBHAS (YHKITHS,
MIPOM3BOIHAL, TIEPBOOOPA3HAL,
ompezeNeHHBIA HHTErpai. 3HATh
npasuia AupepeHIMPOBaHNS,
MIPU3HAK MOHOTOHHOCTH,
HAXO0KIECHNE HAaNOOIBIIETO U
HAUMEHBIIIETO 3HAYCHU I
(hyHKIIUY, IPUMEHEHUE
MIPOU3BOTHON B (hH3HKE U

XapakTepuCcTHKHA
AEeMOHCTPHPYeMBbIX 3HAHMI

DopMyIIUPYET TEOPEMBI U
AKCHOMBI, TOKa3bIBACT TCOPEMBI.

[IpeoOpazoBbIBacT BBIpaKEHUS
CO CTENCHSIMH U JIOTapU(PMaMH,
JTPOOHO-PAITMOHATTEHEIX
BBIpa’KCHU.

Pemaer panyoHanbHele,
UppanroHaIbHbIE,
MOKa3aTelbHbIe, CTCTICHHBIE,
norapupMuIecKue,
TPUTOHOMETPUYECKUE YPABHEHUS
1 HEPABEHCTBA, UX CHCTEMBI.

ITpumensier npaBuiia
BBIYUCIICHHUS POU3BOAHBIX
AJIIEMEHTAPHBIX (YHKIIHIA;
MpaBUIIa HAX 0K ICHHS
MEepBOOOPA3HBIX AIIEMEHTAPHBIX
¢ynkuuii. Haxonut nanbonbiee
W HauMEHbIIIee 3HAUCHUS
¢yHkuuu. Pemaer 3agauun Ha
MPUMEHEHHUE TPOU3BOTHOH B
(hM3MKe U TEXHUKE.

OI_ICHKa PE3YyJIbTAaTOB
BBITIOJTHCHU A

IIpoBepouHas U KOHTPOJIbHAA
paboTsL.

Pemenue ynpaxxHeHUH y TOCKH.
MaremaTHyecKuii JUKTaHT.
Brinonnenue nomasero
3a/1aHMUS.

YerHblit onpoc. @pOHTaIbHBIN
orpoc




TCXHHUKCE.

3 5. 3HaTh NOHATHA:
parmoHaIbHAsT PYHKITHS,
noKa3aTenbHas QyHKITHS,
cTerneHHas GyHKLuS,
norapudmudeckas GyHKLUS,
TPUTOHOMETpUYECKUE QYHKIINH,
oOpatHble QpyHKIHMH. 3HATDH
AITOPUTM MOCTPOEHHS IPapHUKOB
ITUX QYHKIHH.

3 6. 3HaTh pa3TUIHBIC TUIIBI
3a1a4 (Ha IPOLEHTHI, AOJIU U
4acTH, Ha IBIKEHUE, padoTy,
CTOUMOCTH TOBapOB U yCIIYT,
HaJIOTH, 337a4y U3 00IacTH
YIpaBIeHUs THYHBIMHA U
cemeliHbIMU pruHaHCcamMu). 3HATH
AITOPUTM COCTABIICHUS U
pelIeHuns BRIpaKeHUH,
YpaBHEHUH, HEPABEHCTB U UX
CHCTEM I10 YCIOBHIO 33/Ia4H.

3 7. 3HaTh NOHATUS: CPEIHEE
apudmeTnyecKoe, MeIMaHa,
HanOoJbllIee U HANMEHBIIIEe
3HAYEHUS, pa3Max, AUCIIEPCHs,
CTaHIapTHOE OTKIOHEHHE
YHUCIOBOTO Habopa. 3HATh
rpaduueckue METObI
WCCIIEIOBAHUSI.

3 8. 3HaTh MOHATHA: CITyYalHBIH
OTIBIT U CIy4YaiiHOE COOBITHE;
BEPOSATHOCTH, TpapuIecKre
METOJIBI, POPMYIIBI CIIOKEHHUS 1
YMHOKEHHsSI BEPOSITHOCTEH,
KOMOWHATOPHEIE (PaKTHI,
BEPOSATHOCTH PEaTbHBIX
COOBITHIA; CiTydaiiHbIe BETUYHHBL,
3aKOH OOJIBIIMX YKCEN B
MIPUPOTHBIX ¥ OOIIECTBEHHBIX
SIBJICHUSIX.

3 9. 3HaTh NOHATHS: TOYKA,
MpsiMast, TUIOCKOCTb,
MPOCTPAHCTBO, ABYTPAHHBIN
YTOJI, CKPEIBAIOLINECS
npsIMbIE, TAPAJIIEIEHOCTD U
MIEPIEHANKYIISIPHOCTD MPSIMBIX U
TUIOCKOCTEH, YTOJI MEXKAY
OPSMBIMH, YTOJI MEXKAY MPSIMOM
U TJIOCKOCTBIO, YTOIl MEXKTY
TUTOCKOCTSIMH, PACCTOSIHUE OT
TOYKH 10 TJIOCKOCTH,
paccrosiHue MEXy IPSMBIMHU,
paccTosiHue MEXY
TUIOCKOCTSIMH. 3HATh TEOPEMBI
TUTaHUMETPHU.

3 10. 3HaTh noHATHS:

Omnpenenser Tun QpyHKIHUH:
panuoHaIbHas QyHKIHS,
HoKa3aTeabHas QyHKIHS,
CTereHHas: PYHKLUS,
norapupmudeckas GyHKIUS,
TPUTOHOMETpUYEcKUe PyHKIHH,
obpaTHble QpyHKIHU. YMeeT
«uuTaThy rpapuku GyHKUIUH.

Pemaer 3anaun Ha POLIEHTHI,
JIOJIM ¥ YacTH, Ha IBHOKEHHE,
paboTy, CTOUMOCTEL TOBapOB U
YCITyT, HAJIOTH, 3a]]a9U U3
00JacTH yIIpaBIIeHUs JINIYHBIMHU H
CEeMeMHBIMH (pHHAHCAMH.

Beruucnser cpeanee
apupmeTndeckoe. [IpumMenseT
rpadUYecKUe METOIbI
WCCIICIOBAHUS K PEIICHHUIO
3ajad.

DOopMynUpyET MOHATHUS:
CIIy4YalHBbI{ OIBIT U CIIy4YaiiHOE
COOBITHE; BEPOSATHOCTH,
CIIy4aliHble BEJIMYUHBI, 3aKOH
OoNbIIMX Yrces B IPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSX.
Bocmpouzeoaut dhopmy sl
CJIOKEHHUS U YMHOKEHUS
BEPOSITHOCTEM.

Onpenenser TOUKY, IPIMYIO,
MJIOCKOCTB, TPOCTPAHCTBO,
JIByTpaHHBIN yTo,
CKPEIIUBAIOLIUECS PSIMBIE,
napajvieIbHOCTh U
MEPIICHIUKYISPHOCTH MPSMBIX H
IJIOCKOCTEH, YOI MEXKIY
MPSIMBIMH, YTOJI MEX]Ty IPSIMOKH
Y TUIOCKOCTBIO, YTOJI MEXKTY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH J0 IJIOCKOCTH,
pPacCTOSTHUE MEXKITY TIPSIMBIMU,
pacCTOsTHUE MEXKITY
IJIOCKOCTSIMH.

Hepe‘-II/ICJ'ISIeT BUIbI




MHOTOTPaHHUK, CEYCHHUE
MHOTOT'PaHHHKA, Ky0,
napaJuiesenuIie]], mpu3Ma,
nupamuia, Gurypa u
MTOBEPXHOCTH BPAIICHHUS;
TUIOCKOCTD, Kacaromiasicst chepsl,
MWIMHJPA, KOHYCa; TUIOMAIb
MTOBEPXHOCTH MMAPAMH/IBI,
NPU3MBI, KOHYCa, IIMIHHAPA,
wiomaab cepsr; 00beM Kyoa,
PSMOYTOJIEHOTO
napaeNenureia, MMpaMuibl,
NPU3MBI, [THJIH/PA, KOHYCa,
mrapa. 3HaTh H300pakeHne
MHOTOTPaHHUKOB U TEJ
BpAIlCHUs, UX CeUEHUsI. 3HATh
CUMMETPHIO B IPOCTPAHCTBE;
MIPaBHIILHBIC MHOTOTPaHHUKH.

3 11. 3HaTh NOHATHS: JBMIKCHHE,
napaieNbHbII epeHoc,
CUMMETpUS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT,
mpeoOpa3oBaHus MOI00MS,
noJ00HbIe (GUTYPBL; PaBHBIC U
no00HbIe GUTypHI (B TOM YKCIe
B TIPUPOJIE, HCKYCCTBE,
apXUTEKType). 3HaTh IPUEMBI
BBIYHMCIICHUS] TEOMETPUUECKUX
BENTWYMH (JUTHHA, YTOJ, TIOMAIb,
00BeM).

3 12. 3HaTb NOHATHS: JIHHA,
YTOIL, IJI0IaAb, 00bEM, IUTOIIAIb
MIOBEPXHOCTH. 3HATH (YOPMYITBI
BBIYMCIICHUS 00BEMOB TEll,
IUIOLIAEH, YIIIOB.

3 13. 3HaTh NOHSTHS:
NpSAMOYTOJIbHAS CUCTEMA
KOOpAWHAT, KOOpAWHATLI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIpHOE NPOU3BEIEHHUE, YTOJl
MEXy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE
BEKTOpa Ha 4YHCII0. 3HATh
(hopMyJIbI BEIYHCIICHHS
KOOpJMHAT CEepeNHbI OTpe3Ka,
PacCTOSTHUS MEXIY ABYMS
TOYKaMU.

3 14. 3HaTh pa3IMIHBIC METOIBI
peleHnst MaTeMaTHYECKUX
3a1a4; 3HaTh MaTeMaTHYECKHE
MOJIEJIH B MIPHUPO/IE; 3HATH
MaTeMaTHYECKHE OTKPBITHS
pOCCHUICKON 1 MUPOBOI HAayKH.

MHOTOTPaHHUKOB U QUTYP
BpaieHusi. BocrnpousBoaur
CEYeHHUsI MHOTOTPaHHUKOB H
¢uryp BpamieHus. Berauciser mo
dhopmynamM 0O0BEMBI U TIIOMIATH
MMOBEPXHOCTEN MHOTOTPAaHHUKOB
U QUryp BpalCHHS.

Ilepeuuncnser cBoiicTBa
nerkenus. [lapannensHoro
nepeHoca, npeoopa3oBaHus
oJI00usI.

OmnuceiBaeT paBHbIE U TIOAOOHBIC
¢burypsl.

BeIuncnseT reoMmeTpryeckue
BEJIMYMHBIL: JUTUHA, YTOII,
IUIOIIAIb, OOBEM.

dopmynupyer onpeneneHus:
JUIMHBI, yTJ1a, TUIOIaau, o0bema,
TUTOIIAAH TIOBEPXHOCTH.
[Ipumenser hopMyITsl
BBIYHCIICHHST 00BEMOB Tell,
TIoIaAeH, YIiaoB K pelIeHHIO
3amad.

N3obpaxaet mpsMOYTOIBHYIO
CHCTEMY KOOP/MHAT.
OmnpenensieT KOOPAUHATHI TOUKH.
BeKTOpa. Beramciser cymmy
BEKTOPOB, IIPOU3BEJICHNE
BEKTOpa Ha YUCII0, KOOPJUHATHI
CEepeIMHBI OTPE3Ka, PACCTOSTHUS
MEKIY IBYMSI TOUKAMH.

Pemaer MmaTemarnueckue 3anaun
pa3InYHBIMU METOJIaMH.
[lepeuncnser MaTeMaTuueCcKue
OTKPBITHS POCCUICKON U
MHPOBOM HAYKH.

Ilepeuenb ymeHmid,
O0CBaHBaeMbIX B paMKax
JUCUMILINHBI

XapakTepucTHKI
JAe€MOHCTPUPYEMBIX YMEHU

OreHKa pe3yIbTaToB
BBITIOJTHCHUSI:




V 1. Bnagets MeTOaMu
JI0Ka3aTeJIbCTB, AITOPUTMaMHU
peleHus 3a1a4; yMeThb
(hopMyIHpOBaTH ONpENEIEHHS,
AKCUOMBI ¥ TEOPEMbI, IPUMEHATh
UX, IPOBOJIUTH [IOKA3aTEIIbHbIE
paccyxJaeHus B X0/ PEeIIeHHUs
3ajau.

VYV 2. YMeTh oniepupoBaTh
NOHSATHAMH: CTEIICHb YHCIIA,
norapudm 4ncia; yMeTh
BBINOJIHSTh BEIYUCIICHUE
3HAYCHHUH U IpeoOpa3oBaHus
BBIPKEHHI CO CTETICHSIMU H
norapumMamMu, TpeoOpa3oBaHUs
JIPOOHO-PalIHOHATIBHBIX
BBIPaXKEHHH.

V¥ 3. YMeTs onepupoBaTth
MOHSTHSIMU: palliOHAIILHBIE,
UppaLUOHANbHEIE,
NOKa3aTeNbHbIC, CTCTICHHBIC,
norapudmuieckue,
TPUTOHOMETPUYECKUE YPaBHEHUS
Y HEPABEHCTBA, X CHCTEMBI.

VYV 4. YmMeTs onepupoBaTh
MOHSATHAMU: (PYHKIIUS,
HeTpepbIBHAS (PYHKIHS,
NPOU3BOAHAS, IEPBOOOPA3Has,
OTIpeJICIICHHBII HHTETPaT; YMETh
HAXOJIUTh MPOU3BOIHEIC
3JIEMEHTapHBIX QYHKINH,
UCTIONIB3YSl CTIPaBOYHBIC
MaTepHabl; HCCIEAOBATh B
NPOCTEHIINX CIIy4yasix QyHKIIH
Ha MOHOTOHHOCTb, HAXOANTh
HanOOJbIINE U HAUMEHBIIHNE
3Ha4eHUs PYHKIHHA; CTPOUTD
rpad¥Ki MHOTOYJIEHOB C
UCIIOJIb30BaHKEM arnapaTa
MaTeMaTHYEeCKOTrO aHAIN3a;
HNPUMEHSATH IPOU3BOAHYIO IIPU
pellleHnH 3a1a4 Ha IBU)KCHHE;
pelaTh MpaKTUKO-
OpPHEHTUPOBAHHBIE 33/1a4H Ha
HauOOJbIINE U HAUMEHbLINE
3HAYCHUS], HA HAXOXKJCHUE MYyTH,
CKOPOCTH U YCKOPECHHSI.

VYV 5. YMmeTs onepupoBaTh
HNOHATHAMU: palioOHaIbHAS
(GyHKIHA, TOKa3aTeIbHAS
¢yHKUMs, crenenHas QyHKOus,
norapudmudeckas GyHKLIUS,
TPUTOHOMETpHUYECKNe (PyHKIIUH,
oOpaTtHble pyHKIMN; yMEHHE
CTpOUTH rpa)uKu U3YUEHHBIX
(yHKIUH, UCTIONB30BaTh
rpaduKy Mpu U3ydeHUH
NPOLIECCOB U 3aBHCUMOCTEH, MPH

Bnaneer metonamu
J0Ka3aTeNbCTB, aITOPUTMaMHU
pemieHus 3aaad.
dopMynHpyeT onpeneacHus,
aKCHUOMBI U TeOpeMbl. Periaer
3aJIauH.

Omnepupyer NOHATUSAMU: CTENIEHb
qucia, Jorapupm Jucia.
BrimonHsieT BeIYUCIeHNs
3HAYEHHUH U TpeoOpa3oBaHU
BBIPQKEHUH CO CTETICHSIMU U
norapumamu, mpeoOpa3oBaHUs
JPOOHO-pAITMOHATTEHBIX
BBIPA)KCHUM.

Brnaneer nonstusaMu:
palHoHaJbHEIC,
UppanroHajIbHbIE,
MOKa3aTeNbHbIe, CTCTICHHBIE,
JorapupMuyecKue,
TPUTOHOMETPUYECKUE YPABHEHUS
1 HEPABEHCTBA, X CUCTEMBI.
Omnepupyer NOHITUAMHU:
($yHKIUS, HenpephIBHAS
(GyHKUUs, IPOU3BOIHAS,
nepBooOpazHasi, onpeneIeHHbINR
WHTETpal.

Brruucnsier mpou3BoHbIC
3JIEMEHTaPHBIX (PyHKIMH.
Uccnenyer pyHkuumn Ha
MOHOTOHHOCTh. Haxomut
HauOoJbIlIee U HAUMEHbLIEEe
3HaYeHUs! (PyHKIHH.

[Tpumensier noHATHUs
panoHanbHas QyHKITHS,
MoKa3aTeNbHast (QyHKITHS,
CTeTeHHas (QYHKIHS,
sorapudmuyeckas GyHKIHS,
TPUTOHOMETpUYECKHE (DYHKITUH,
oOpatHbie QYHKIUHU K PEIICHUIO
YIpaXHEHUH.

Crpout rpaduku 3tux QyHKIUH,
HCIIONB3yeT rpaduku
3aBHCHMOCTEH ISl PEIICHUS

IIpoBepouHast U KOHTPOIbHAS
paboTHI.

Pemenue ynpaxxHeHUH y TOCKH.
MaremaTtuuecKkuii JUKTAHT.
Brinonnenue gomaiisero
3a/1aHusl.

VYeraslit onpoc. @poHTaNBHBIN
onpoc.




peleHnH 3a1a4 U3 JPyrux
y4eOHBIX NPEIMETOB U 337134 U3
peanbHO XKU3HU; BBIpaXKaTh
(hopMyIaMu 3aBHCUMOCTH
MEX]y BEJIMYUHAMU.

YV 6. YMeTh perath TeKCTOBEIE
3a[a4i pa3HbIX THIIOB (B TOM
YHcyie Ha MPOLEHTHI, 0T U
YacTH, Ha IBIKECHUE, padoTy,
CTOMMOCTH TOBapOB H yCIYT,
HAJIOTH, 337a4y U3 00JIacTH
yIpaBJICHUsI TAYHBIMHA U
ceMelHbIMU QUHAHCAMM);
COCTaBJISITh BBIPAXKEHUS,
yYpaBHEHUs, HEPABEHCTBA U UX
CHCTEMBI TI0 YCJIOBHIO 33]1auH,
UCCIIEIOBATh MOIY4YEHHOE
pelIeHNe U OLICHUBATh
NpaBJONOJJO0HOCTh PE3yIbTAaTOB.
VY 7. YMeTh onepupoBaTh
NOHSATHAMU: CpEIHEE
apudMeTHIecKoe, MeInana,
HaunOoJblliee U HANMEHbIIIEe
3HAYEHUs, pa3Max, JUCIEPCHs,
CTaHJApTHOE OTKJIOHEHHE
YHUCJIOBOTO HA0OPa; YMEHHE
U3BJIEKaTh, HHTEPIPETHPOBATh
UH(OPMALHIIO, TPEACTaBICHHYIO
B TaOJIUIIaX, HA JUarpaMMax,
rpadukax, OTpaxKarouyo
CBOMCTBA PeajbHbIX MPOLIECCOB U
SIBJICHUH; TIPEICTABISATh
MHQOPMAIUIO C TTOMOIIBIO
TaOIUI] ¥ TUArpamm;
HCCIIeIOBATh CTATHCTUYECKHUE
JaHHBIE, B TOM YHCJIE C
IPUMEHEHUEM I'padUuecKux
METO/I0B U AJICKTPOHHBIX
CpPEICTB;

VY 8. YMmeTs onepupoBaTh
MOHATUSAMU: CIIy4YalHBIA OIBIT U
CIIy4aifHOe COOBITHE,
BEPOSITHOCTh CIyYaliHOTO
COOBITHSL; yMETh BBIYUCIIATH
BEPOSITHOCTh C UCIOJIb30BaHUEM
rpau4ecKux METOIOB;
NPUMEHSATH (POPMYIIBI CIIOKEHHS
Y YMHO)KEHUSI BEPOSTHOCTEH,
KOMOMHATOpHBIE (DAaKTHI U
(hopMyJIBI IPH PELICHUH 3a1a4;
OLIEHUBATh BEPOSITHOCTH
peabHbIX COOBITUI; 3HAKOMCTBO
CO CJTy4allHBIMH BEJINYMHAMU;
YMETb NPUBOAUTH IPUMEPDL
TPOSIBIICHHS 3aKOHA OOJIBIINX
YKcel B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHHSAX;

Y 9. YmeTs onepupoBaTh

3agad. CocTaBisieT GOpMyIIBI
3aBUCUMOCTH MEXIY
BEIMYMHAMM.

Pemraer 3aaun paznuyHbIX
TUIIOB, B TOM YHUCJIEC HA
MIPOLICHTHI, IOJIM U YaCTH, Ha
IBIOKEHHE, padoTy, CTONMOCTD
TOBapOB U YCIYT, HAJIOTH, 3aJ]a4H
13 00JIACTH yTIPaBICHUS
JIMYHBIMU U CEMEUHBIMH
(rHaHCAMH.

CocraBisieT BbIPaKEHUA,
YpaBHCHUA, HECPABCHCTBA U UX
CHCTEMBI 110 YCJIOBHIO 33JIa4H,
HCCIIEyeT NOMYyUYEHHOE PEIICHUE
Y OLICHUBATh €TO.

[TpumeHsieT MOHATHS: CpeHee
apudmeTHIecKoe, MeInaHa,
HauOoJIbIlIee 1 HAUMEHbIIIEe
3HAYEHUS, pa3Max, JUCIEePCHs,
CTaH/IapPTHOE OTKJIOHEHHE
YHCIIOBOTO HAOOPa K PELICHUIO
3ajad.

AHanmupyet HH(POPMAIHIIO
TabNuIl, Tuarpamm, rpaduKoB;
npeacTasisieT HHQOPMAIIHIO B
Ta0JuIaX U JUarpaMmmax.

BrimomnHsieT pacueTsl
BEPOSTHOCTD C UCITOJIb30BAHIEM
rpadUIeCcCKUX METOJIOB,
CJIOKEHUS U YMHOKCHUS
BEPOATHOCTE; OIIEHUBAET
BEPOSITHOCTH PEATBHBIX
COOBITHIA.

[TpuBOIUT IPUMEPHI TIPOSBICHUS
3aK0Ha OOJILIINX YHCEN B
MPUPOJTHBIX U OOIIECTBEHHBIX
SIBJICHUSX.

HpI/IMCH}ICT IIOHATHA. TOYKA,




MNOHSATHAMU: TOYKA, TIpsIMast,
TUIOCKOCTb, TPOCTPAHCTRBO,
JIByTpaHHBIN yro,
CKPELIMBAIOLINECS PSIMEIE,
MapauIeIbHOCTh U
MEPIEHANKYIIIPHOCTD MPSIMBIX U
TUIOCKOCTEH, YTOJI MEKAY
NPSMBIMH, YTOJI MEXKAY MPSIMOM
U TJIOCKOCTBIO, YTOIl MEXKTY
TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH 10 TJIOCKOCTH,
paccrosiHue MEXy IPSMBIMH,
paccTosiHue MEXTY
IUIOCKOCTSIMU; YMEHHE
UCIIOJIb30BaTh NPH PEIICHUN
3aja4 U3y4eHHbIC (PaKTHI H
TEOpPEMBI TUTAHUMETPHUHU; YMEHUE
OIICHHUBATh Pa3Mephl 0OBEKTOB
OKPY’KaIOIIEero MUupa.

V¥V 10 YmMmeTs onepupoBaTth
MOHSATHAMHU: MHOTOTPaHHHK,
CeYeHre MHOTOTpaHHUKa, KyO,
napaJuiesIenuIie]], mpu3Ma,
nupamuia, Gurypa u
MOBEPXHOCTH BpaIeHNUS,
LHWIAHIP, KOHYC, map, cdepa,
cedeHus (Urypsl BpalleHus,
TUIOCKOCTb, Kacaroasics cdepsl,
UIMHIIPA, KOHYCA, TIOMAIb
MOBEPXHOCTH MTUPAMHU/IBI,
NPU3MBI, KOHYCa, HIWIHHApA,
IoIIa s cdephl, 00beM Kyoa,
PSIMOYTOJIEHOTO
napauieenuIesna, TMpaMubl,
NPU3MBIL, TUJIMHAPA, KOHYCa,
mapa; yMeHue n300paxarh
MHOTOTPaHHUKH W TIOBEPXHOCTH
BpaIllEHUs, UX CEUEHUsS OT PYKH,
C TIOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB U DJICKTPOHHBIX
CPEJICTB; YMEHHUE PacO3HABATh
CUMMETPHIO B POCTPAHCTBE;
YMEHHUE paclio3HaBaTh
MPaBHIILHBIC MHOTOTPaHHUKH.
VYV 11. YMeTs onepupoBaTh
TOHSITHSIMU: IBUKCHUE B
NPOCTPAHCTBE, TOAOOHBIC
(hurTypHI B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOLICHUE
IIOIIAJEH IOBEPXHOCTEN U
00BeMOB MTOTOOHBIX GUTYD MTPH
pelIeHny 3a1a4.

VYV 12. YMeTh BBIUUCTATH
reOMETPUUECKIE BETNIUHBI
(nmuHa, yrou, mwiomanb, 00beM,
TJIOIIAh TIOBEPXHOCTH),
WCTIOJIB3YSl U3yUEeHHBIE (POPMYITBI
Y METOJIBL.

npsiMasi, TUIOCKOCTb,
MPOCTPAHCTBO, ABYIPAHHBIN
YTOJ1, CKPEIINBAIOIITHECS
MpsIMbIE, MapaIEAbHOCTD U
MIEPIICHIUKYISPHOCTH MPSMBIX H
IUIOCKOCTEH K PeIIeHHIo 3a1ad;
PACCUUTHIBACT: YTOJ MEKIY
HOPSIMBIMH, YTOJl MEXIY IPSIMOU
Y TUTOCKOCTBIO, YTOJI MEXKTY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH A0 IJIOCKOCTH,
pacCTOAHUC MEXKIY IPAMBIMHU,
paccTosiHuE MEXIY
IJIOCKOCTSIMU; PEIIAET 3aa4u C
HCIIONIb30BaTh TEOPEM
IIJIAaHUMCTPUH.

Braneer nonstusmu:
MHOTOTPAaHHHUKH U TeJa
BPAIIIEHHS; BBIYNCIISECT CEUCHHS
MHOTOTPaHHUKOB , TTONIAIA
MOBEPXHOCTEW IMIMHIIPA,
KOHyca, 1apa, cepsl,
NIUPAMUABL, IPU3MBI,
napasuienenunena. Beroupaer
CHOCO0 peleHNs ¥ peraeT
3a]]auu Ha BBIYHCIICHUE 00beMa
Ky0a, MpsIMOYTOJIEHOTO
napaJulesieniumne a, THPaMuIbl,
NIPU3MBI, HWIMHAPA, KOHYCA,
mapa. M3o0paxaeT Ha pucyHKax
MHOTOTPAaHHUKH, UX CEUYCHHS,
TOBEPXHOCTH BPAIICHHUSI.
OHpe[IeHSIeT THUIIBI IIPAaBUJIbHBIX
MHOTOTPaHHUKOB M U300paXkaeT
uX Ha pucyHke. Pacioznaer
CUMMETPHIO B MPOCTPAHCTBE.

Omnpenenser nogo0HBIE PUTYPHI
W IBWKEHHUE B TPOCTPAHCTBE.
Hcnons3yeT oTHOLIEHNE
IJIOLIAJEH OBEPXHOCTEN U
00BbEMOB MOJIOOHBIX (GUTYDP TIPH
peLIeHUH 3a/1a4.

[Mpumensietr GopMyIIbl st
BBIYUCJICHUS JIUHBI, YTIIa,
IIoMIau, 00bEMOB, TIIOMIA EH
MOBEPXHOCTEN MPHU PELIEHUN
3a/1a4; BEIOMPAET METOT
peILIeHusI.




V¥ 13. YMeTs onepupoBathb OnepupyeT NOHATHAMU:

MOHATUSAMU: TIPSIMOYTOJBHAS MPSIMOYTOJIbHAS CHCTEMA
CUCTeMa KOOpHHAT, KOOpJMHAT, KOOPINHATHI TOUKH,
KOOPJMHATHI TOUYKH, BEKTOP, BeKTOp. Beruncisier KoopaAHHATHI
KOOPAMHATHI BEKTOPA, CKATSIPHOE | BEKTOpA, CKAJISIPHOE
MIPOU3BEICHIE, YTOI MEXKIY MIPOM3BEIEHHUE, YTOI MEKTY
BEKTOPaMHU, CYyMMa BEKTOPOB, BEKTOpPaMH, CYyMMa BEKTOPOB,
MPOU3BE/ICHIE BEKTOPa Ha MPOU3BEIEHUE BEKTOPA Ha
YHUCJIO; HAXOUTh C IOMOIIIBIO YHCII0; HAXOJUT C MIOMOIIBI0

HU3YyUYCHHBIX (l)OpMy.]'I KOOpANHATLL (l)OpMy.]'I KOOpAWHATHI CEPECANHBL
CCPCANHBI OTPE3Ka, PACCTOAHUC OTpE3Ka, paCCTOSAHUEC MCKIY

MEXy IByMs TOUKaMH. JBYMsSI TOUKaMHU.
V 14. YMeTs BEIOHpATH Bri6upaeT crocob penreHus
MOJIXOJSAIINN N3yUYeHHBIH METOA | 3a/ad.

JUIsl pEIICHUs 3a/1a4H, Pacnosnaer MaTemMaTH4yecKue
pacro3HaBaTh MaTeMaTH4ecKue | (akTbl U MaTeMaTUYECKUe
(hakThl M1 MaTEMaTHUECKHUE MOJIETH B IPUPOIHBIX U
MOJIEJH B IPUPOJHBIX U OOILIECTBEHHBIX ABJICHUSAX, B
OOIIIECTBEHHBIX SIBICHUSX, B WCKYCCTBE; PUBOIUT MPUMEPHI
UCKYCCTBE; YMEHHE IIPUBOANTH MaTEMaTHYECKUX OTKPBITHH
IIPUMEPBI MATEMATUYECKUX POCCHICKOI 1 MUPOBOM
OTKPBITUH POCCUHCKON U MaTeMaTH4YECKON HayKH.
MHPOBOW MaTeMaTHYECKON

HayKH.

2. ®OPMbBI KOHTPOJISI 1 OEHKH OCBOEHMS YYEBHOM JUCIAIIIMHLI IO TEMAM
(PA3JIEJIAM)

[IpenMeToM OIIEHKH CIIyXaT JIMYHOCTHBIC, METalpeJIMETHbIE M MPEIMETHBIC PE3YJIbTATHI
OCBOGHHUSI Y4eOHOW NUCIUIUIMHBI, MPEIyCMOTPEHHBIE MPUMEPHON MPOTPaMMON IO IUCIUIUIMHE
MaTeMaTHKa 1 HallpaBJICHHbIE Ha (POpMHUpPOBAaHUE OOIINX KOMIIETEHIUH.

Texymuii KOHTPOJIb TIPOBOJUTCS C IEJIbI0 OOBEKTUBHOW OIGHKM KauyecTBa OCBOCHHS
IporpaMMbl  Y4eOHON IUCHMIUIMHBL, a TakXKe CTUMYJIUPOBaHUSA Y4eOHOM paboThl CTYIEHTOB,
MOHMTOPHHTA PE3yJbTaTOB 00Opa30BaTENbHON [EATENbHOCTH, TMOATOTOBKH K MPOMEKYTOYHOM
aTTECTAIlMU U 00ecTeueHNusI MaKCUMaTbHOH 3 ()EeKTUBHOCTH 00pa30BaTEIBLHOTO MPOIIecca.

Texymuii KOHTPOIb MPOBOIUTCS MpPEroAaBaTelieM Ha JTIOOOM U3 BUAOB Y4YEOHBIX 3aHSATHI.
@DopMBbI TEKYIIEro KOHTPOJIs (TIpoBepodHast paboTa, TECTHPOBAHKE, OMPOC, BHIMOTHEHUE U 3aIIUTa
MPAKTUYECKUX pa0OT, BBHIMONHEHHE pedepaToB  (IOKIAIOB), TMOATOTOBKA  IMPE3CHTAIIHIA,
HAOIIOIEHUE 32 JIEATEIBHOCTHI0 OOYYArOMIMXCS U T.J.) BEIOMPAIOTCS MpermoaBaTesieM, UCXOAs U3
METOUYECKON 11e1eCO00Pa3HOCTH.

PyOexxHBIN KOHTPOJH SIBISICTCS KOHTPOJIBHOW TOYKOW IO 3aBEPIICHUIO OTIEIBHOTO pa3jena
yueOHON auciuIuiMHbl. DopmMbl pyOeKHOTO KOHTPOJS (KOHTpOJIbHAs paboTa, KOHTPOJBHOE
TECTUPOBAHUE, BBINOJHEHHUE IMPOEKTA) BHIOMPAIOTCS IMpernojaBaTelieM, UCXOAS M3 METOIUYECKOM
eJIeCO00Pa3HOCTH.

[IpomexyTounass  arTecTamusi  CTYACHTOB 1O  y4eOHOW  JUCHUIUIMHE  (3a4er,
T epeHIIMPOBAHHBIA  3a4eT, HK3aMEH) OCYIIECTBIAETCS B paMKax pyOeKHOTro KOHTPOJIS
(ceMecTpoBbIE HCHBITAHWSA) W TO 3aBEPIICHUU W3YYCHHS JaHHOW UCIUILUIMHBI, TO3BOJISET
OTIpeIeNIUTh KaYeCTBO U YPOBEHb €€ OCBOCHHUS.



KoHTpoJib ¥ Ol1eHKAa 0CBOCHUSA Y4eOHOM TUCHMILUIMHBI 0 TeMaM (pa3aeiam)

DopMBI 1 METOIBI KOHTPOJIS

HaumenoBanwue Tekyuui KoHTpot: Fybemutit KorTpOI: Hpgxz)é?:;;; aﬂ
IUIAKTAYECKOM
CIIMHUIIBI dopma ITpoBepsieMble Dopma [Tposepsiemble ®opma | [Tposepsiemble
KOHTPOJIA OK;V,3 KOHTPOJISI OK;V,3 KOHTPOJIS OK;V,3
Pasznen 1 [lapasieabHOCTh MPSMBIX U IJIOCKOCTEH
Kontpoas no OK 03., OK 05.
paszeny 1 - _ Hpo‘;%iozHa’I V1.,Y6.,Y09.
T

P 31.,36.,39.
Pa3nen 2 [lepneHIMKYJISIPHOCTHh NPAMBIX U MJIOCKOCTEH
KonTpoas nmo [TpoBepounas OK 03., OK 05.
pasaeay 2 - - pabora V1,Y6.,VY0.

31.,36.,30.
Pa3gen 3 Tpuronomerpudeckne ¢GopmyJibl 1 GyHKIHMH
Kontpoas no B _ KonrposbHas OK 05,
pasnenay 3 pabora ¥ 3,3.3
Pa3gen 4 Tpuronomerpuieckne ypaBHeHHs
KoHTpoJab Mo KonTpoabHas OK 03., OK 05.
pasneny 4 pabota vV 2.,32.
Pa3nen S JlekapToBbl KOOPAMHATHI U BEeKTOPHI B MPOCTPaHCTBE
KoHTpoJb 10 [IpoBepounas OK 03., OK 05.
pasaeay S pabota vV 12.,312.
Pa3ngen 6 IlpousBonHas 1 e reoMeTpUYECKHIL CMBICT
KoHTpoJab Mo KonTpoabHas OK 03., OK 05.
pasneny 6 pabora V4., 34,
Paznes 7 [lpuMeHeHne MPOU3BOAHOI K HccIe10BaHUIO GyHKIMT
KoHTpoJab Mo KonTpoabHas OK 03, OK 05
pasneny 7 pabota V'5,35.
Pasnen 8 mo pasneny IlepBooGpaznas
KonTpoas mo Pemenne |OK 03., OK 05.
pazienay 8 3agannii B Y 4., 3 4.
TETpasIX

Pa3znen 9 UnTerpan
KonTpoasn mo KonrpossHas OK 03, OK 05
pasniesy 9 padoTa V4,34,
Pa3nen 10 MHororpanaukn. O0beMbl MHOTOTPAHHHKOB
KonTpoan mo KonrpossHas OK 05
pasniey 10 paboTta V.2,3.2

Pa3znen 11 CrenenHast pyHKIUsI




Kontpoas no ITpoBepouHas OK 05.

pasneny 11 pabora V.3,¥5
3.3,3.5

Paznen 12 [lokazarenbHast QyHKIHS

KonTpoan mo KonrpospHas OK 05.

pasziesy 12 pabora V.3,¥5
3.3,3.5

Pa3nen 13 Tena

BpalieHus. Oo0beMbI 1 MOBEPXHOCTHU TeJI BPAILICHUSA

KonTpoas mo KonTtponbHas
pasaeay 13 pa6ora
Pasznen 14 Jlorapudmudeckasi pynkuus
KonTpoan mo KonrpospHas OK 05.
pasniey 14 pabora V.3,¥5
3.3,3.5
Pa3znen 15 KomOonnaTtopuka. CTaTucTHKa
KonTpoan mo Pemrenne  |OK 05.
pasaeny 15 samanmiis Y. 1,VY.8
terpagax |3+ 1,3.8
Pa3znen 16 DjieMeHTHI TEOPUH BEPOSITHOCTH
KonTpoas nmo Pemenne  |OK 05.
pazneny 16 samanmiie Y. 1,VY.8
terpagax  |3- 1, 3.8
Pasznen 17 O6o01maroniee noBTOpeHue
Hrorosas
KOHTPOJIbHAS
pabora

I[IpomeskyTOoUuHa
51 aTTecTalUs

IIncemenHas
PK3aMEHAIHO
HHasl paboTta

OK 03, OK 05.
V1,V2,V3,
V4,V5V6
31,32,33,3

4,35,36.

3. KOHTPOJIBHO-OHEHOYHBLIE CPEACTBA JJIA TIPOBEJAEHUSA
TEKYIEI'O KOHTPOJIA

R e

VYcTHBIN onpoc 00yJaronuxcsl.
@poHTaIBHBIN OIIPOC.

MaremaTuuecKuid TUKTaHT.
Pemenue 3aganuii y JOCKH.

Pemienue 3ananuii B pabouux TeTpaisx.

4. KOHTPOJIBHO-ONEHOYHBIE CPEACTBA JIsA KOHTPOJIA 110 PA3JAEJTY

®dopma npoBeIeHUs] KOHTPOJIA MO pa3/ieiy sBISETCS MUCbMEHHAs KOHTPOJIbHas padoTa, pacCuuTaHa

(PYBEJKHBII KOHTPO.Ib)

Ha OJIUH YPOK (45 MUHYT); caMOCTOsITeIbHAs paboTa paccunTaHa Ha 35 MUHYT.

VY c10oBHSA BHITOJTHEHUAO JIUCTEI C 3aJaHUEM.




Kpurepun oniennBanus

Orenka [TpaBUIBEHOCTH (OMIMOOYHOCTH) PEIICHUS
5 [TonHOE BEpHOE pelIEHHUE.
4 Bephoe penienne, Ho UMEIOTCS HEOOJbIINE HEJOUYETHI, B LIEJIOM HE BIIUAIOIINE
Ha pelICHHE.
3 Pemenne B 1menom BepHoe. OIHAKO OHO COACPKUT s OMIMOOK, JUOO HE

paCCMOTpeHI/Ie OTOCIIBHBIX cnyqaeB, HO MOXKET CTaThb HpaBI/IJII:HBIM I10CJIC
HEOOJIBIIIUX UCTIPABJICHUHN HJIA JOTIOJTHEHUH.

1-2 Pemenne HeBepHoe. Perenne oTcyTcTByeT.

1 kype

CamocrositesbHast padbora Ne 1 mo teme «IlapajsieibHOCTh MPSIMBIX U MJIOCKOCTE
Bapuant I
1. Jan otpe3ok AB u Touka M-cepenuna orpeska AB. 13 Touek A, B, M nipoBeneHbl
napasuliesibHbIE IPsIMbIE, TTEPECEKaroNIne MI0CKOCTh B Toukax Al, B1, M1. Halitu nnuny oTpeska
MM1, eciu
AA1=8 cM, BB1=12 cm. OTtpe3ok AB He nepecekaeT MmiIocKoCTb.
2. Otpe3ok AB nepecekaet miockocTs. Touka C-cepennna otpeska AB. 13 touek A, B, C
MIPOBE/ICHBI NTapaJIeIbHbIE MPAMbIE, IEpeceKarolre miockocTs B Toukax Al, B1, C1. Haiitu
nmuny otpeska CC1, ecnmu AA1=6 cm, BBI=10 cm.
3. Uepes koHen A otpe3ka AB nipoBenena miockocts. Yepes koner B u Touky C 3Toro orpeska
MIPOBEJICHBI MTapaJlIeIbHbIE IPSIMbIE, TTepeceKaronme m1ockocTh B Toukax Bl u C1. Halitu nnuny
otpe3ka BB1, ecnmu AB = 6¢cm. AC : CC1 =2:5.
4. JIBe nmapasienbHbIe IPSIMBIE a U b COOTBETCTBEHHO MapauienbHbl IpsiMbiM ¢ 1 d. Kak
pacrosiokeHsl psMble a 1 d?
Bapuanr I1
1. Man otpe3ok AB u Touka M-cepenuna orpeska AB. 13 Touek A, B, M npoBeneHsl
napasuliesibHbIE IPsIMbIE, TTEPECEKaroNINe MII0CKOCTh B Toukax Al, B1, M1. Halitu nnvuny oTpeska
MM1, ecan
AA1=16 cm, BBI=10 cM. Otpe3ok AB He nepecekaer miocKoCTb.
2. Otpe3ok AB nepecekaet miockoctb. Touka C-cepenuna otpeska AB. U3 Touek A, B, C
MPOBEJICHBI MTapaJlIeIbHbIE IPSMbIE, TTepeceKaronue miockocTh B Toukax Al, B1, C1. Haittu
mmHy otpeska CCl, ecnmu AA1= 8 cm, BB1=14 cm.
3. Uepes konen A orpeska AB nposenena miockocts. Yepes konen B u Touky C 3Toro orpeska
IIPOBEJEHBI IapaJUIEIbHBIE MIPSIMBIE, IIEpeceKaroIre 1ockocTh B Toukax Bl u C1. Halitu nnuny
orpeska BB1, ecin AB = 12cm. AC : CC1 =4:10.
4. JIBe mapasuienbHbIE IPSIMBIE @ U b COOTBETCTBEHHO TMapajuieabHbI mpsiMbiM k 1 f. Kak
pacroyioeHbl npsMbie a u {?
CamocrositeabHast padora Ne 2 o teme «lleprnieHaAMKYJISIPHOCTH NPAMBIX U IJIOCKOCTEN»
Bapuant I

1. ITpsimble AB, AC u AD nonapso nepnesaukysisapHel. Haiitu otpesok CD, eciaun

AB = 6¢m, BC =14 cm, AD =3 cm.
2. BepxHue KOHIIBI IByX BEPTUKAIBHO CTOSIINX CTOJIO0B COEIMHEHBI TIEPEKIAUHON IITHHOM 6, 5
M. BricoTa cton60B 2, 9 M u 3,2 M. HaliTu paccTostHrEe MEX Ty CTOI0aMHU.
3. 113 TOUKHM K IJIOCKOCTHU IPOBEACHBI IBE HAKJIIOHHBIE, paBHbIE 5 1M 1 9 M. PazHoCTh poekuuii
3TUX HAKJIOHHBIX paBHa 4 qM. HaliTu mpoeKuuu 3TUX HAKIOHHBIX.



4. HaiiTu paccTosiHME OT cepelMHbI 0Tpe3ka AB 10 MI0CKOCTH, EpeceKaroeil 3TOT OTPE30K, ECIH
pacctosiHus OT Touek A u B 10 miockoctu paBubl 7,2 cM 1 3,1 cM.
5. Uepes Bepunny A kBaznpata ABCD nposenena npsimas AM, nepneHauKyspHast JI0CKOCTU
BCD. Haiitu paccrosgaust oT Toukd M 110 BepiinH kBajpara, ecinu BC=12 cm, AM =5cm
Bapuanr I1

1. ITpssmeie AB, AC u AD nonapuo nepnenaukyiasipabl. Halitu otpesok CD, ecnu

AB =4 cm, BC =12 cm, AD =6 cm.
2. BepxHue KOHIIBI BYX BEPTUKAIBHO CTOSIIINX CTOJIOOB COCTMHEHBI MEPEKIATUHON IITNHOM 5, 3
M. Bricota cton6oB 2, 3 M u 3,7 M. HaliTu paccTosiHre MEXTy CTOJI0aMHU.
3. 113 TOUKHM K IJIOCKOCTHU IIPOBEECHBI ABE HAKJIIOHHBIE, paBHblE 6 1M 1 10 am. PasHocTh npoekuunii
3TUX HAKJIOHHBIX paBHa 4 qM. HailTu mpoeKIuu 3TUX HaKJIOHHBIX.
4. HaiiTu paccTosiHME OT cepeluHbI 0Tpe3ka AB 10 MI0CcKOCTH, EpeceKaroeil 3TOT OTPE30K, ECIH
pacctosiHus OT Touek A v B 10 miockoctu paBHbl 6,4 cm u 4,2 cM.
5. Uepes Bepmuny A kBazapata ABCD npoBenena npsimas AM, nepneHauKyspHast JI0CKOCTU
BCD. Haiitu paccrosgaust oT Toukd M 110 BepuinH kBajpara, ecau BC=8 cm, AM =15¢cwm.

KonTpoabsnast padora Ne 1 nmo reme «Tpuronomerpudeckue popmyJibl 1 GyHKIIHID)

Bapuant [

1. OnpemnenHTs YeTHOCTR/ HEYeTHOCTE (1Y HKLME:

a) f{x)=x’(2x-x);
6) f (%) = x"cosx;
B) f{x)=x" -2x*-sin3x

2. HaiiTH HyH QyHEDHHA:
fix)=3x+1

3. Hecnegopare dyrknuo no odmwed cxeme H HOCTPOHRTE e rpadHi:
a) fix) = 48x-x";
B) fix)= -25in2x

Bapuant I1

2. Onpenennts 4eTHOCTE/ HEYETHOCTE hyHKIIHIT:

) f{x)=x(5-x");
6) f (x) = x"sin x/2;
B) fix)=x" -2x"-sinx

2. HabiTs HyITH (JYHKLHH:
flx=x"-9

3. Hevneposats @yHKUHIO o ob11ei cXeme H NOCTPOHTE &8 rpadik:
a) fix) = 2x*+5x +2;
0) fix)=-1,5c0s3x

KonTpoasHnas padora Ne 2 no treme «Tpuronomerpuyeckue ypaBHeHHsI»

Bapuanrt I
1. BeruucnuTs:



arccos ' +2arcsin (-1) - 4arctg V3
2. Pemiuth ypaBHEHUE:
a) cos (5x + m/4) =Y
0) tgdx=1
3. Pemiuth HEpaBEHCTBO:
a) sin2x>"%;
6) cos x/3 <\2/2
4. PemiuTh ypaBHEHUE:
6 sin 2x — 13 sinx — 13 =0
5. Haiit obnacte onpeneneHus: QyHKIUH:
f(x) =4 arcsin (2x — 5) + 3n
Bapuanr I1
1. BerauciauTs: o
2 arccos (-1) + arcsin 1 - Sarcctg V3
2. Pemiuth ypaBHEHUE:
a) sin (5x + w/4) = Y;
0) ctg3x=1
3. Pemiuth HEpaBEHCTBO:
a) sin2x <'5;
6) cos x/4 >2/2
4. Pemiuth ypaBHEHUE:
2sin2x +sinx—1=0

5. Haiitu obnacth onpeneneHust QyHKIUH:
f(x) =3 arccos 2x +7) + 2=

CamocrosiTesqbHast padora Ne3 no teme «/lekapToBbI KOOPAMHATHI M BEKTOPHI B
NMPOCTPAHCTBE»

Bapuanr I

Haiith paccrosHue Meay TOUKAMH AG.1:5uB(7:5.9). _
Haiity koopunatsl Bektopa AB 1o koopsuinaram Todex A (3:-2;6) u B(0; 0,5:3).
Haiitu cymmy sekropos a (-1, -2; ‘} nhi(s;-1;4).

Joxazure, uto BekTophi a (-2:3; 1) ¢ bf 1; 3/2 l } KOJIJIHHEAPHBI.
[leprieHaAHKY /I PHbI 11 BEKTOPbI a (—.“' 3)b(- I 1).

Hokaxwure, 4ro uyetbipexyronsiuk ABC D SIBJISIETCA po_-\mom, ecnd A (6,7, 8),

B (8,2,6),C(4,3.2),D(2,8,4).

. e e e

Bapuant Il

1. Hai#itu pacerosHue meuty TOUKAMH ¢ A(2:;8:-3)u B (5; 1,9).

2.Haiitu koopaunatel Bexropa AB no koop: usnma\] rouex A (-3;2:8) u B(0; 0,3; ’7'}
3.Haiitu cymmy Bekropos a (1; -2; -3} ub(-5; I3- 4).

4 KonnmureapHs! 111 BekTophl a (-3/4; 5: -7) u h (s3/2:10; -7/2)7

5.IlepnenaukyispHel 14 BekTOpbl a (-4; 3/5; 1/3) b (1/2; 57 -3).

6. loxkaxmure, l| ro uerbipexyronbink ABCD ssisercs pombowm, ecnn A (0, 2,0),

B(I,0,0),C(2,0,2),D(1,2,2).

KOHTpOJILHaﬂ padora Ne3 o teme «IIpon3BoaHast u e€ reoMeTpHYEeCKHH CMBIC/D)

Bapuanrt I
1. Haiiti mpon3BoiHY10 (DYHKIIUH:
f(x) = - x*/6 + 1,5 x> + 5X -3 U BLIMUCIUTH €& 3HAUCHUE MPHU X = -2



2. Haiitu ipou3BOHYIO (yHKIIMU:
a) f(x) = (2x% + 4x)(x>-2)
0) g(x) = (4 — 3x) /(x+2)
B) f (x) = 3cos(5x-2) - x
3. Pemuts ypasnenue f(x) = 0, ecmu £ (x) = 3x + 9/x
4. BeIUMCIUTh 3HAaYEHHE MPOU3BOIHON (DYHKIIMH B TOUYKE X!
f(x)=3sinx —cosx +tgx, x0=mn/3
5. Pemmuts Hepasencto f(x) > 0, ecnm:
f (x) =2x>+6x>
Bapuanr I1
1. Haiiti mpon3BoiHy10 (DYHKITUH:
f(x) = -x3/6 + 0,5 x* - 3x + 2 ¥ BBIYMCIUTH & 3HAUEHHUE MpHU X = -1
2. Haiiti mpon3BoiHy10 QYHKITNH:
a) £ (x) = (2x2- 4x)(x> + 2)
0) g(x) = (3 + 2x) /(x-5)
B) f(x) =3 sin (3x +2) + x
3. Pemuts ypaBrenue f(x) = 0, ecnu £ (x) = 4x + 8/x
4. BeIuucnuTh 3HaYCHHE MTPOU3BOTHON (PYHKIIMU B TOUKE X0:
f(x)=2sinx + cos x + ctgx, x0=m/6
5. Pemuts HepaBencto f(x) <0, ecnu:
f(x) =4x> - 6x*

KonTpoasHnas padora Ne4 nmo reme «IIpuMeHeHre MPOU3BOAHOI K MCCIAETOBAHUIO (DYHKIM D)

Bapuanrt I
1. Haiitu mpoMexyTKu Bo3pacTaHus yObIBaHUs (DYHKIINU:
a) flx)= x*- x*+x-5;
6) y=(x>+1)/x
2. Haiit Touku skcTpeMyma QyHKITUH:
a) f(x) = 6x°+15x* +10x>;
6) flx)= >+ 2
3. UccnenoBaTh GyHKIMIO TIO CXE€ME U TTOCTPOUTH €€ TpaduK:
f(x)= 4x* +12x+9.
4. HaiiTn HamOoJpIIIee M HAMMEHBIIIee 3HaUeHUs (DYHKIIUU Ha 3a]JaHHOM OTpE3Ke:
f(x)=x3-3x; [ -0,5; 1]
Bapuanr I1
1. Haiitu mpomMexyTku Bo3pacTaHus yObIBaHUs (YHKIMU:
a) f(x)= x3+ x2-2x-2;
0) y=x/(x+1)
2. Haiit Touku skcTpeMyma QyHKITUH:
a) f(x) = 4x5+12x4 +5x3;
6) flx)= - 2
3. UccnenoBaTh GyHKIMIO TIO CXE€ME U TTOCTPOUTH €€ Tpaduk:
f(x)=x2 -3x - 10;
4. HaiitTi HamOombIIee M HAMMEHBITIEe 3HaYeHUsT (QYHKIIMN Ha 3aJaHHOM OTPE3Ke:
f(x)=x3-3x; [ -1,5; 2]



2 Kypc

Kontpoabnas padoraNel no teme «MHTErpam»

Bapuanr 1
1. Haiiti ofimmii 81 nepsoobpasHbrx ana GyHKImH:

_ayfix)=2x-5, 6)flx)= x + 2sinx, B) flx)Ex +3x
2. BEIMHCIHTE:
0 Tid
a) j (3x* ~dx +2) dx, EJI cosx dx.
]

= ] .
3. BMUCIHTS IIOMALS GHrYPH, OrpaHHEeHHON rpaguKos GYHKIHH Y = 4% —X
H oceio abclrce, _
4. BEMHCIHTS TIOMAns QHIYPH, orpaHRuenHol rpaduros QyHKIHU Y= SN X,
npamMeiMg ¥=0, x= n/6, x= '3, , - )
5. BEMHCIHT MAomALs GHIYPEL, orpaHdenHol rpadukaMi Gymkudi y=x" | =3y,

Bapuanr 11

1. Haiitn obumii B nepsoobpasHbx U QyHKLa:

a) fix)=3x+5, 6)fix)=x"+3cos x, B)f{x)= X -4x.

2, BEMHCIHTE:
0 4
) | od2x+)dx, 6] sinxdx.
-1 0

» _ 2
3. BEMHCIATS MO (HIYPEL, OTpaHH4eHHOH rpadHKoM (QYHKIHE ¥ = o —x

¥ ocelo abeuuce.
4. BEIMHCIHTS TUIOMETE QHIYPSI, OrpaHHueHHOH rpatHroM GYHKIUHH y= COS X,

npsMeMHE y=0, x= /6, x=7/3. . )
5. BLigHcniTh NI0Mmans QHrYpE, orpaHHgenHol rpadukamMi QyHKUHE y= X" Uy =dx -3%.

KonTpoasHnas padora Ne2 no reme «MHororpanHuku. O0beMbl MHOTOTPAHHUKOB)

Bapuanrt I

1. ITomaap mosHOM MoBepXHOCTH KyOa paBHa 150 cm2. Haiitu o6beM Ky0a.

2. Kaxpnoe pedbpo npsiMoro napajuiesienurnena paBHo 6 M, oauH 13 yrioB ocHoBanus 600. Haiitu
00beM napaiesienumnesa.

3. B npaBuIbHON YETHIPEXYTOJIBHOW MUPAMHU/JIE BEICOTA PABHA 3 1M, TMAarOHaJIb OCHOBAHUS 2\2.
Haiitu o0beM mupammub.

4. B npssMOYTOJIbHOM TapajulesienuIleIe TUaroHaly TPEX TPpaHei, BEIXOIAIINX U3 OJHOW BEPIINHBI,
paBHBI 7 cM, 8 cM, 9cM. BeaucianTh 00beM napajuieNenune/a.

5. B oCHOBaHMU NIPU3MBI JIEKUT TPEYTOJIbHUK, Y KOTOPOTO OJHA CTOPOHA 2 CM, a JIBE Apyrue 1o 3
cM. bokoBoe pedpo paBHO 6 CM U COCTaBISIET € INIOCKOCTRIO ocHOBaHuUs yron 600. Haiitu o0bem
MPU3MBL.

Bapuanr I1

1. I[Tmomramp MoOTHOM MOBEPXHOCTH KyOa paBHa 96 cM2. Haiiti 00bem kyoOa.

2. Kaxxmoe pebpo mpsimoro mapaienenumnesaa pasHo 12 m, onuH u3 yriaoB ocaoBanus 300. Haiitu
00beM mapajuienenuesa.

3. B mpaBWIIbHON YETHIPEXYTrOJIbHON MUPAMUJIE BBICOTA paBHA 5 M, TMAroHaib OCHOBaHUS 342.
Haiitn 06beM mupaMuibl.

4. B npsAMOYToJIbHOM MapajuieJenuIeIe AMaroHail Tpex rpaHei, BEIXOJSAIIUX U3 OJTHON BEPIIUHBI,



paBHBI 5 cM, 7 cM, 8 cM. Beruuciuth 00beM napanienenumne/a.
5. B ocHOBaHMM IPU3MBI JIEKUT TPEYTOJIbHUK, Y KOTOPOTO OJHA CTOpPOHA 6 ¢M, a IBE Apyrue 1o 5
cM. bokoBoe pedpo paBHO 4 ¢M U COCTaBIISIET € INIOCKOCTHIO OCHOBaHUs yroi 450. Halitu o0bem
MPU3MBIL.

CamocrositesqbHast padora Nel mo teme «CreneHHass pyHKUIM DY

Bapuant I

1.Bbrauciauts:

3
a) V125%216* 8 ;

3
6) \ 54%4 ;

6‘\/ s
B) 0125
2. HaiiTu 3Ha4eHNE BBIPAKEHUS:

161/2 +27-1/3 +813/4 —85/3
3. YnpocTuth BbIpaKeHHE:

a) (125 x-6) -2/3;

0) (81a-8) -3/4
4. PemiuTh ypaBHEHUE:

a)V3x2— x—15=3;

0)Vx+1++/x+6=5

Bapuanr I1

1. Berancnuts:

3
a) \ 243%32;

3
6) \ 75%45;

5y 128

B) v 0,5

2. HaliTu 3HaueHUE BBIPAKCHUS:
271/3 +25-1/2 +163/4 —274/3
3. YnpocTuth BeIpaKeHUE:
a) (32 x-10) -3/5;
0) (64a-9) -2/3
4. PelinTh ypaBHEHHUE:
a) im =X;
6) -\;'E + ‘\,"‘m =5
KonTpoasHnas padora Ne3 mo teme «Iloka3zarenbHast QyHKIUM
Bapuanrt I
1. PemnTs ypaBHEHHUE:
a) 6*=216;
6) 0,7 =0,343;
B) 33X2-2X+3 =81
r) 7%-7%'=6



2. PemuTh HEpaBEHCTBO:
a) 5% > 625;
0) 452X < (,25

3. Pemuth cucteMy ypaBHEHUM
{?f{ +_y }:22514 Haiitu HanOospiliee 1 HaMMEHbIIIee 3HaUCHH GyHKIIUN y=2" Ha oTpe3ke [—1; 2]

Bapuanr I1

1. PemmTs ypaBHEHHE
a) 5% =625;
0) 0,4 *=0,0256;
B) 23x% —2x 43 6;
r) 4 X1+ 4% =320

2. Peminth HEPABEHCTBO
a) 3 >243
6) 3 5+2x 1

27

3. Pemmthb cucteMy ypaBHEHHH
{x +y=1
2XYV =8
4. Haiftu HanOoJsbIliee M HAUMEHbIIee 3HaYeHus QyHKIMU y=3* Ha oTpeske [-1;2]

KonTpoasnas padora Ne4 nmo teme «Tesna Bpamennsi. O0beMbl M IOBEPXHOCTH TeJl
BpalleHHusD)

Bapuanrt I
1. O6pa3syromasi KOHyca, paBHas 5, COCTABIISAET C INIOCKOCThIO ocHOBaHUs yroa 300. Haiitu monnyo
ITOBEPXHOCTh KOHYCA.
2. Paguyc mapa pasen 3/2. Haiitu o0bem mapa.
3. bokoBas mOBEpXHOCTh HMJIMHAPA Pa3BEPTHIBACTCS B KBAJIpaT IJIONIaAbI0, paBHOH 36 nM2. Haiitu
00BeM IUIUHPA.
4. O6beM NWIMHIpA paBeH 727, MJIOIMIAIb OCEBOTO ceueHus 16 cm2. Haiitu nuametp numuHapa.
5. UyryHHoe spo paguycoM | 1M nepersiaBuiv B paBHOBEIMKHI KOHYC, 00pa3yroIas KoTOporo
V6 M. Haiitu BbICOTY KOHYycCa, eciii OHa He MeHee 1 am.

Bapuanr I1
1. OGpa3yromas koHyca, paBHast 10, cocTaBisieT ¢ IIOCKOCThIO ocHOBaHus yroi 300. Haiitu
MOJIHYIO TIOBEPXHOCTh KOHYCA.
2. Pagnyc mapa paBen 7/4. Haiitu oObeM miapa.
3. bokoBas MOBEPXHOCTh LIWIMHPA Pa3BEPTHIBAETCS B KBAIpar IJIOLIAAbt0, paBHOU 64 nm2. Haiitn
00beM UIIUHIpA.
4. O0beM NUIUHAPA paBeH 547, MIIOMAas 0OCEBOT0 ceueHus 12 cm2. Haiitu muameTp nuinmuHpa.
5. YUyryHHOE€ s71po paauycoM | M meperuiaBuin B paBHOBEIMKHN KOHYC, 00pa3yloias KOTOPOro
3 M. Haiitn BBICOTY KOHYCa, €CJIM OHA HE MeHee | M.

KonTpoubsnas padora Ne 5 no teme «J/lorapudpmudeckas GpyHkuus»

Bapuanrt I
1. Bbluucnurs
a) log 3 27 — log 39 +2logs1;
0) Ig 20 +1g 2 —1g 0,04
2. Haiftu oGnacth onpeaeneHus QyHKIHMHA
y = lg (-2+x+x%)



3. Pemmts ypaBHEHUE
a) log 2 (4x +5) = log 2 (9-2x);
6) log 3 (x> —5x-23)=0
4. Peminth HEPABEHCTBO
log 05(1-3x) > -2
5. PemmTs cucremy ypaBHEHUMI
x+y=7
{lgx +lgy=1

Bapuanr I1

1. Bbruuncnuts
a) log s 75 —log 59 +logs15;
0)lg20-lg2 +1g0,04

2. Haiftu oGnacth onpeaencHust QyHKIHHA
y=lg (x* - 6x)

3. Pemmts ypaBHEHUE
a) log s (3x -4) =1log 5 (12 -5x);
6)logs (x> +3x-7)=1

4. Peminth HEPABEHCTBO
log 02 (3x +4) > -2

5. PemmTs cucremy ypaBHEHUMI

X+y=34
{logzx +log,y =6

Hrorosasi konTpoLHast padora Ne 6

dopma npoBeIeHUs] KOHTPOJIA MO pa3/ieiy sBISETCS MUCbMEHHAs KOHTPOJIbHas padoTa, pacCuuTaHa
Ha 1Ba ypoka (90 MuHyT)

Bapuant I
1. BonpHOMY mpoIucaHo J€KapcTBO, KOTOPOE HyKHO NUTh 1o 0,5 r. 3 pa3a B AeHb B TeueHue 21 qus. B
OJIHOM ymakoBke 8 Tabnetok siekapersa 1o 0,5 r. Kakoro HaMMeHbIero KOJIM4ecTBa yIakoBOK
XBaTUT Ha BEChb KypC JICUCHUS?
2. BbIYMCIUTH 3HaYEHUE BBIPAKEHHUS:
25" +(0,25) ~**-81%7

3
3. Haiinurte npousBoanyio pynkuuu f(x) = XE - 0,5x% -3x +2, BBIYUCIUTH €& 3HAUYEHHEe Ipu X = -1

1 0,2x+1
4. PemiuTh ypaBHEHUE: (E) =25

5. Pemuth HepaBeHcTBO: log 4 (7-x) <3
6. Haiitu HauGonblee n HauMeHbIIee 3HaueHns QyHknun f(x) = 2x° — 9x% +12x Ha otpeske [0; 3].
7. Haiiti momas GUrypsl, OrpaHHYEHHON YKa3aHHBIMH JTHHUAME: y=6x> +1, y=0, x=1, x=2.
8. [IpsiMoyToJIbHBIN MapajieJIenuIe]] OMMCAH OKOJIO LIWJIMH/IPA, PaJUyC OCHOBAHUS KOTOPOTO paBeH 3
aM. O0beM mapasienenurnena pasex 27 am°. Haitru BBICOTY IIMJIMH]IPA.
9. OnpenenuTs WIOUIAAb MTOTHON MOBEPXHOCTH YCEUYEHHOTO KOHYCa, €CIIU PAInyChl €T0 OCHOBAHUM
paBHbl 6 cM 1 10 cM, BbicOTa paBHa 3 cM.
10. CxonpKo KyCKOB 000€B MOTpeOyeTCst Ul OKJICHKHA KOMHATHI pa3MepoM  6M * Sm * 3w,
ecim pa3mep ogHoro Kycka 0,5M * 7M u Ha 00pe3KH TOCTAaTOYHO MMETH 3aIlac, PaBHBIN IUIOIIAN OKOH
u asepu?

Bapuanr I1
1.0xna Tabnerka jekapcTBa colep uT 1,4 Mr akTUBHOTO BeliecTBa. PeOEHKY B Bo3zpacte 10 6 MecsLeB
Bpay MPOMUCHIBAET 1,2 MI' aKTUBHOT'O BEIIECTBA HA KAXKbIA KUJIOTpaMM Beca B CyTKH. CKOJIBKO



TabJIETOK ITOTO JIEKAPCTBA CIIEAYET JaTh peOEHKY, BO3pACT KOTOPOTO YEThIpE MecsIia U BeC 7 KT, B

TEUCHHE JABYX HEACNb?

2. Beruncnure 3Hadyenue Belpakenus: 49 +(0,64) ~% - 167

3. Haiture nponssoanyio Gyskuun f(x) = 2x° - 15x%+ 24x + 4, BEIYHCIUTE €8 3HAUEHHE TIPH

=-0,5

4. Pemute ypaBHenue: logy (x +1) - logx (x-2)=2

5. Pemute HepaBeHCTBO:  63%71 > (%) -3

6. OnpeenuTe IPOMEKYTKH BO3pacTanus 1 yosiBanus Qynkimun f(x) = 2x3 - 9x2+ 12x — 5

7. Haitmure momaas GUTYpHI, OTPAaHUYEHHOH YKa3aHHBIMU JTUHUAMI: y = 2X>+ 1, x = -2,
x=2,y=0

8. IIpsMoyTrobHBIN Mapaienenume]] Onucal OKoJIO IINHIPA, PalnyC OCHOBAHUSI KOTOPOTO paBeH
3 mM. O0BEM mapasienenuneaa paBeH 36 v, Haiinure MOJTHYIO MOBEPXHOCTh LIMJIMHIPA.

9. Konyc Brucan B map. Paguyc ocHoBaHMs KOHyca paBeH paauycy mapa. O0béM mapa pased 112 m>.
Haiinure 06bEM KOHYCA.

10. Hunmunaapudeckas apiMoBast TpyOa ¢ quamerpoM 62 cm umeeT BhIcoTy 20 M. CKOJIBKO KECTH HYKHO
JUIsl €€ U3rOTOBJIEHNUS, €CIM Ha 3aKienky yxoaut 10% marepuana? OTBET OKpyTIUTE A0 LETBIX.

Kpurtepun oneHuBaHNs KOHTPOJIBLHOMH padoThI:
OtmeTKka «5» - paboTa BBINOJTHEHA TOJHOCTHIO; B JIOTMUECKUX PACCYXKACHHUSX W 00OCHOBAHUU
pelIeHnus HeT MpoOeNoB U OMMOOK; B PEIICHWH HET MAaTEMAaTHYECKUX OMIMOOK (BO3MOXKHA OJHA
HETOYHOCTh, OIKCKA, HE SBISIONIASCS CIICJCTBHEM HE3HAHUS WM HEMOHMMaHUs Y4eOHOTro
MaTtepuana).
OtmeTka «4» - paboTa BBIMOJIHEHA TTOJHOCTBIO, HO 0OOCHOBAHUS IIATOB PEUICHUsST HEIOCTATOYHBI
(ecmn ymeHHe OOOCHOBBIBATH PACCYXKIACHHS HE SBISIOCH CIHEIUATBLHBIM OOBEKTOM IPOBEPKH);
JIOITyIIIeHa OfHA OMIMOKA WJIM JIBa-TPH HEJ0YeTa B BBIKJIA/IKAX, PUCYHKAX, YEPTEKAX HIU TpaduKax
(ecmu 3TH BUABI pabOTHl HE SBISUIUCH CHEIHMAIBHBIM OOBEKTOM MPOBEPKH); BBIIOJIHEHO 0Oe3
HE/I0ueTOB He MeHee 3/4 3amaHuil.
OtmeTka «3» - momymieHbl OoJiee OMHOWM OMMOKM WM Ooliee TpeX HEIOYETOB B BBIKIAAKAX,
yepTexax WiId rpapukax, Ho oOydJaromuiics BiageeT 00s3aTeNbHBIME YMEHHUSIME 10 TTPOBEPSEMOiA
Teme; 0e3 HeIOUETOB BBIITOJIHEHO HE MEHEE MTOJIOBUHBI Pa0OTHI.
OTMmeTKa «2» - JOMYIIEHBI CYIIECTBEHHBIC OIMMOKH, OKA3aBIIUe, YTO 00yUYaIONIMICs HE BIIAJCET
00s3aTeIbHBIMA YMEHHSIMU 110 JaHHOW TeMe B TIOJHOM Mepe; MPaBHIBHO BBIIIOJHEHO MEHEe
MTOJIOBHHBI PaOOTHI.

5. KOHTPOJIbBHO-OLIEHOYHBIE CPEACTBA IS TIPOBEJAEHUSA

MMPOMEXKYTOYHOM ATTECTAIIUN

e JludppepeHUNpoBaHHBIN 3a4eT

®dopma nposeaeHUs: 1udPepeHIIMPOBaHHBIN 3a4€T TPOBOIUTCS B MUCHbMEHHOUN JopMe B BHJIE
KOHTPOJIBHOUM pa0oThI 715 cTyAeHTOB | kKypca. KoHTpoiabpHast paboTa COCTOUT U3 IBYX BapHAHTOB
10 IATH 3aJaHuH.
YcnoBuUs BBEITIOTHEHUS:
Bpewms BoinonHenus: 1 akageMu4yeckuil yac.
O6opynoBaHue yueOHOTO KAOMHETA: CTOJBI, CTYJIbSI.
TexHuyeckue cpeacTBa 00yUeHHs: HeT.
NudopmanoHHbIe HUCTOYHUKH, TOMYCTUMBIC K HCIIOJIH30BAHHUIO HAa SK3aMEHE: HET.
[Taker maTepuanos /uis npoBeneHus AU GepeHINPOBAHHOIO 3a4eTa:
1. Ilepeuens Tem ans nudHepeHIupOBaHHOTO 3aUeTa:
1) Tpuronomerpudeckue GyHKIIUH.
2) IlapannenbHOCTb MPSAMBIX U INIOCKOCTEH.



3) IleprieHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEHN.

4) JleficTBUTENbHBIC YHCIIA.
Pazmarounbie MaTepuanbl: OJIAHKH C 3aJIaHUEM, JTUCTHI JJIs BEITIOJTHEHUS 3a/IaHUN.
Kypnan yueOHOU TpyTITTbI
3audeTHast BeIOMOCTb
[TpoBenenue nuddepeHIMPOBaHHOTO 3a4eTa 0 MaTEMATHKE UMEET LEIbI0 ONPEACTUTh YPOBEHb
YCBOCHHBIX 3HAHHI 10 U3YYCHHBIM TEMaM U OCO3HAHHS Y4eOHOTO MaTepuana. 3alaHus
COCTaBJICHBI B COOTBETCTBUH C cojepkanueM padboueit mporpammel 1 ®I'OC COO mo aucuuIumHe.
OueHKH 3aIIAHHPOBAHHBIX PE3yJILTATOB MO Y4eOHOH JUCHUTLINHE

Pe3yabTaThl 00y4eHuUsI Kpurtepun onenku

3 1 OcHOBHBIE IOHATHUS U METO/IBI Biageer TeopeTnueckuMU 3HaHUSIMU

MAaTeMaTUYCCKOI'0 aHaJIn3a, JIMHCHHOM MaTeMaTH4YE€CKOro aHajausa, JIMHEUHOUN

anre6pbl, TCOPI/IIO KOMILJICKCHBIX YUCCII, TCOPpUUN anre6pbl, TeOpI/II/I KOMIIJICKCHBIX YHCEI,

BCpOATHOCTCH. TEOPUH BEPOSTHOCTH

3 2 OcHOBHBIE MAaTEMAaTUIECKIE METOTBI [Ipumensier MmaTeMaTHUYECKUE METOMBI IS

pEUICHUA ITPUKIIAJIHBIX 3a1a4 B obmact peLeHus IPUKIIaTHbIX 3a0a9

po(heCCHOHATBHON NIEATEIILHOCTH.

V1 Pemnate 3a1aun MaTeMaTHYSCKOTO aHAJIN3a, Pemaer 0e3 ommOOK 3agaun

JTUHEHHOU anreOphl, TEOPUH KOMITIEKCHBIX MaTEMaTHYECKOTO aHAJIN34, JINHEHHON

YHCEJ1, TCOPUH BEPOATHOCTEH. anreOpbl, TCOPUH KOMIUIEKCHBIX YHCET,
TEOPUH BEPOSITHOCTEH.

V2 Pewiats npuKIaIHbIe 331a4u B 00J1aCTH BrimonHser MmaremaTuyeckre pacyeTsl 3a1au

HpO(beCCI/IOHaJIBHOI\/’I ACATCIbHOCTH. NPUKIQTHOI'O XapakTepa

OcBauBaeMmeble diteMeHTel OK2 3amaHue CUMTACTCS CAMOCTOSATCILHO

OcCylecTBIISTh TOUCK, aHATIU3 U BBITIOJTHCHHBIM BEPHO, €CJIM 00yUYarOIIHIACS

WHTEPIPETAINIO HHPOPMAIIHH, BBIOpA MPaBWIIBHBIN MYTh PEIICHUS, U3

HEOOXOIMMOM IS BBIOJIHCHUS 3a1a9 MUCHbMEHHOM 3aMMCH PEIICHUS MOHSITEH X0/
€r0 PacCy KJIEHUN, II0JIy4YeH BEPHBIN OTBET.

OoOpa3ubl 3apanuii AU ¢epeHIMPOBAHHOIO 3a4eTa

I'ocynapcrBeHHoOe 010/1:KeTHOE NPO(ecCHOHAIbLHOE 00pa30BaTeIbHOE YUpeKIeHHe

PecnyOsiuku Xakacusi « TeXHUKYM KOMMYHAJIbHOIO X03MIliCTBA U CEPBUCA»

OVY/] 04. MatemaTuka Yr1Bepxkaaro
I'pymmer XKKX-11

[Ipodeccus: 08.01.29 Macrep 1o peMOHTY H
00CITy)KMBaHUIO HH)XEHEPHBIX CHCTEM YKIHIIHO-

3amecTuTeNnb AupeKTopa no YP
(moamucek)
« » 20 1.

KOMMYHaJIBHOI'O X0351CTBa

3ananus 11 nuddepeHIIUPOBAHHOIO 3a4eTa
Bapuanrt I

1. YnpocTuts BelpakeHHE:
(sina + cosa)? + (sino — cosa)?

2. Haiiaure 3Ha4eHUs IPYTUX TPEX OCHOBHBIX TPUTOHOMETPUUECKUX (PYHKIUI, ecu:
sina = %, g <a<m
3. BpIUMCINUTH 3HAYEHHUE BBIPAKEHUS:
(2,125* 0,32 -1,93):2,5-0,5
4. Jlan otpe3zok AB u Touka M-cepeauna otpe3ka AB. 13 Touek A, B, M npoBeneHsl

napasulesibHbIE PSIMbIE, TEPECEKAIONINE TIIIOCKOCTh B Toukax A1, Bi, M. Haiitn




JuMHy otpeska MMy, ecimu AA1=8 cM, BB1=12 cm. Otpe3ok AB He nepecekaer
IUIOCKOCTb.
5. U3 TOYKM K IJIOCKOCTH MPOBEJICHBI IBE HAKJIOHHBIE, paBHbIe 5 1M U 9 1M. Pa3HoCTh
MPOEKIMI ATUX HAKJIOHHBIX paBHA 4 M. HallTu mpoeKIMM 3TUX HAKJIIOHHBIX.
Bapuanr I1

1. YnpocTuth BblpakeHHE:
cos?2a—cos*a +sin‘a

2. Haiiaure 3Ha4eHUs IPYTUX TPEX OCHOBHBIX TPUTOHOMETPUUECKUX (PYHKIUI, ecu:

3 3w
cosa=; — << 2n

3. BprunciuThs 3Ha4€HUE BBIPAKEHUS:

6,75 —-6,75(0,45-6,72: 6,4)

4. Jlan orpe3ok AB u Touka M-cepenuna orpeska AB. 13 Touek A, B, M npoBeneHsl
napajuleJbHbIE IPSIMBbIE, IIEPECEKAIOIINE TUIOCKOCTh B Toukax A1, Bi, Mi. Haiitu
nnuHy otpe3ka MMy, ecmu AA1= 16 cm, BB1=10 cm. OTpe3ok AB He nepecekaer
IJIOCKOCTb.

5. W3 To4kHM K TIIOCKOCTH MPOBEICHBI IBE HAKIIOHHBIE, paBHbIe 6 1M U 10 nM. PazHOCTh
MPOEKIUI ATUX HAKIOHHBIX paBHA 4 M. HailTh npoekiuu 3TuX HaKJIOHHBIX.

®opma npoBeACHUS OLICHKH 3allJITaHUPOBAHHBIX PE3YJIHTATOB MO yUeOHOU AUCIUILITUHE
orpezensercs padboueit mporpaMmoii 1Mo y4eOHOM THUCITUTUIHHE.
e DJk3aMeH
®dopma MpoBeACHUS: IK3aMEH MTPOBOJIUTCS B MUCHMEHHOM (hopMe B BHE IK3aMECHAITHOHHON
KOHTPOJIbHOW pabOThI JIJIsl CTYICHTOB 2 Kypca
YcnoBus BEIIOJIHEHHUS:
Bpewms BeinonHeHus: 4 aCTpOHOMUYECKUX Yaca
O6opynoBaHue yaeOHOTO KAOMHETA: CTOJBI, CTYJIbSI.
TexHuueckue cpecTBa 00y4eHus: TEICBU30p, KOMIBIOTEP.
WNudopmalinoHHbIe ICTOYHHUKH, TOITYCTUMBIE K UCIIOJIb30BAHUIO HA DK3aMEHE: HeET.
[Taker sk3ameHaropa:
[lepedyenb TeM, BBIHOCUMBIX HA K3aMEH:
. JleficTBUTENBbHBIC YHCIIA.
. TpUrOHOMETPUYECKUX YpPaBHEHUS.
. IIpon3BoHas U €€ TEOMETPUYECKHUM CMBICIL.
. [lepnieH IUKyYIIIPHOCTD NPSAMBIX U INIOCKOCTEH.
. IIpon3BoHas U €€ TEOMETPUYECKHUM CMBICIL.
. [I[puMeHenne Mpon3BOTHOM K NCCIEAOBAHUIO (DYHKITHIA.
. UaTerpai.

03 N L AW N —

. MHororpanauku. O0beM MHOTOTPaHHHUKOB.

9. lloka3zarenpHast QyHKITHS.

10.Tena Bpamenusi. OObEMbI M TOBEPXHOCTH TEJI BpaIICHUS.

11. Jlorapudpmuueckas GyHKIUS.

12. CrenenHast pyHKIHSL.

[IpoBeneHune 3K3aMEeHAMOHHON KOHTPOJIBHON pabOTHI IS MPOMEKYTOYHOM aTTECTalluH 110
MaTeMaTHKE UMEET LENIbI0 ONPEAEIUTh YPOBEHb YCBOCHHBIX 3HAHUI 110 N3YYEHHBIM TEMaM U
OCO3HaHUA y4eOHOro MaTepuaina. 3a/laHusl COCTaBIEHBI B COOTBETCTBUU C COAEpkKaHUEM padbodeit



nporpammMbl 1 @T'OC COO no nuctuminHe. JK3aMeHallMOHHAs KOHTPOJIbHAas paboTa COAePKUT

II4Th BAPUAHTOB.

Kaxxp1il BApHaHT COCTOUT U3 ABYX YacTel, BKIIOUAIONIUX B ce0st 15 3amanuid.

Yacts 1 cogepxut 9 3agannii ¢ KpaTKuM oTBeTOM. OTBETHI K 3aJJaHUSIM C KPaTKUM OTBETOM 1-9

3alMChIBAIOTCS B OaHKke oTBETOB Ne 1.

Yactp 2 coaepxut 6 3aaHnii ¢ pa3BepHYThIM penieHueM. [Ipu BeimonHenuu 3aganuii 10-15
TpebyeTcs 3anmucaTh MOJIHOE PEIICHUE U OTBET (TIOJIHAS 3aITUCh PEIICHHS C 000OCHOBAaHUEM
BBITIOJTHCHHBIX JICCTBUI) B OJ1aHKe 0TBETOB No 2.

OueHKH 3aNJIAHUPOBAHHBIX Pe3yJIbTATOB 0 YUYeOHOM JUCUUIJIMHE

PesynbTaThl 00y4yeHus

Kpurtepun onenkn

3 1 OcHOBHBIE TOHATHS W METOJIBI
MaTeMaTHYECKOr0 aHajIn3a, THHEHHON

anreOpbl, TEOPHUIO KOMILJIEKCHBIX YUCEN, TEOPUU
BEpOSATHOCTEN.

Bnanmeer TeopeTnueckuMu 3HaHUSIMHU
MaTEeMaTHYECCKOT0 aHAIN3a, IMHECIHOM
anreOpbl, TCOPUU KOMIUICKCHBIX YHCEIT,
TEOPHUH BEPOSITHOCTH

3 2 OCHOBHBIE MATEMATHYECKAE METOIbI
pelIeHUs IPUKIIAIHBIX 33]1a4 B 00JacTH
po(heCCUOHANBHON NIEATEIIEHOCTH.

HpI/IMeH}IeT MaATEMATHYCCKUEC MCTOAbI JJI4
PCHICHUS MPUKIIAJHBIX 3a1a4

V1 Pemats 3a1aum MaTeMaTHYSCKOTO aHAJIHN3A,
JUHEHHOH anreOphl, TEOPUN KOMITICKCHBIX
YHUCeN, TEOPUH BEPOSITHOCTEH.

Pemraer 0e3 ommbok 3agauu
MaTeMaTUUEeCKOI'0 aHaIu3a, JIMHEHHOM
areOphl, TCOPUU KOMIUIEKCHBIX YHCET,
TEOPUH BEPOATHOCTEH.

VY2 Pemath npukiIagHbIe 3312491 B 00J1aCTH
npodecCHOHANBHON AEATENTLHOCTH.

BrimonHseT MaremaTHdecKre pacyeThl 3a1a9
MPUKIIAIHOTO XapaKTepa

OcBaunBaemele diemMenTel OK 2
Ocy1iecTBISITh NOUCK, aHAIU3 U
MHTEPIPETAINIO HHPOPMAIIHH,
HEOOXOIMMOM )T BHIIOJIHEHUS 3a1a4

3a/laHue CUUTAETCS CAMOCTOSITEIILHO
BBITTOJIHEHHBIM BEPHO, €CITH 00yJaroLuiics
BBIOpAJI MPaBUIIbHBINA MYTh PEIICHUS, U3
MIACbMEHHOU 3aIIUCHU PELICHHUS IIOHATEH X0/
€ro pacCy KICHUM, II0JIy4YeH BEPHBIN OTBET.

[Toaxoap! K OLIEHKE IK3aMEHAITMOHHBIX PAOOT MO MaTeMaTHKE:

Yactsp 1: 3a Ka)10€ BEPHO BBHITIOJHEHHOE 3a/JaHHE BBICTABIAETCS | IepBUYHBIN Oai;
YacTtp 2: 3a KaX710€ BEpPHO BBITIOJHEHHOE 33/IaHNE BBICTABISAETCSA | TIEPBUYHBIN Oasll.
Ikana HepeBozna CYMMI:I HepBI/I‘IHBIX GaJIJIOB 3a BBIIIOJIHCHHBIC 3a1aHUA 110 MAaTEMATHUKE B

HSITI/I63J'IJ'IBHYIO CUCTEMY OLICHHWBAHMUSI:

OtMmeTKa 1o nATHOaUIbHOM CHCTEME A "3 "4" "5
OIICHUBAHHS

[TepBuunbIil 6ami (Kaka0e BEpHO 0-7 8-9 10-13 14 -15
BBITIOJTHEHHOE 3aJIaHUE)

I'ocynapcrBeHHoOe 010/12KeTHOE NPO(ecCHOHAIbLHOE 00pa30BaTeIbHOE YUpeKIeHHe
PecnyOsiukn Xakacusi «TeXHUKYM KOMMYHAJIBHOTO X035IliCTBA M CEPBUCA»

OVl 04. MatemaTuka
I'pynma XKKX-21
[Tpodeccus: 08.01.29 MacTtep 1o peMOHTY U

00CITy)KHBAaHUIO HH)KCHEPHBIX CUCTEM JKUJTUIITHO- « »

YT1Bepxnaro
3amecTuTeNb AupeKTopa no YP
(moamuck)
20 r.




KOMMYHaJIBHOI'O X0351MCTBa

BapuanTt 1
Yactp 1
1. BonbHOMY TpOMKMCAHO JEKAPCTBO, KOTOPOE HY»KHO NUTH 1o 0,5 T. 3 pa3a B IeHb B TCUCHUE
21 nus. B ogHo# ymakoBke 8 TabneTok nekapctsa mo 0,5 r. Kakoro HamMeHbIIero KoJamuecTBa
YIaKOBOK XBATUT Ha BECh KypC JICUCHHUS?
2. Beriuucnoute: 5

\243%32
3. HaiiTi MHOXeCcTBO TIepBOOOpa3HbIX (DYHKIIMU Ha 33IaHHOM TPOMEKYTKE:
y=Ha(0; +o0).
4. 1an otpe3ok AB u Touka M-cepenuna orpeska AB. U3 Touek A, B, M npoBeneHbl
napasuliesibHbIE TPSIMbIE, MTEpEeCceKaroNIre MI0CKoCcTh B Toukax Al, B1, M1. Halitu nnuny
orpeska MM1, eciu AA1=8 cM, BB1=12 cm. OTpe3ok AB He nepecekaeT MmiIocKoCTb.

5. Haiimure mpomsBoanyo ¢ynkuuu f(x) = - 0,5x2 -3x +2, BEIYUCIUTH €€ 3HaUCHUE
npu X = -1

1 \0.2x+1
6. Pemuth ypaBHeHHE: (E) =25

7. Pemnth HepaBeHcTBO: log 4 (7-x) <3

8. Haiftu HanOombIiee u HanMeHbInee 3HadeHus pyakuuun f(x) = 2x3 — 9x2 +12x Ha oTpe3ke
[0; 3].

9. Haittu mutomanp Gurypsl, orpaHUYEeHHON YKa3aHHBIMU JUHUSAMHA: y=0X2 +1, y=0, x=1, x=2.
Yactsp 2

10. Beruucnuth 3HaueHue Beipaxenus: 251,5 +(0,25) - 0,5-810,75

11. TIpssMOyTONBHBIN MapayIeNenuIe ] OMUCaH OKOJIO IMIIMHPA, PAINyC OCHOBAHUS
KoToporo paseH 3 M. O0beM nmapauienenumneaa paped 27 am3. Halltu BeICOTY UIUHIpA.
12. OnpenenuTs IUI0IIA/b IOJHONW TOBEPXHOCTH YCEYEHHOI'O KOHYCA, ECIIA PAJNYChl €T0
OCHOBaHMH paBHbI 6 cM U 10 cM, BeicOTa paBHa 3 cM.

13. CkoabKO KYCKOB 000€B MOTpedyeTCs /Uil OKJICHKH KOMHATHI pasMepoM  6M * Sm * 3w,
eciM pa3mep ogHoro Kycka 0,5M * 7M 1 Ha 00pe3KH TO0CTATOYHO UMETh 3arac, paBHbII
MJIOIAU OKOH M JIBEpHU?

14. Pemuth ypaBHeHHe: 3 cos 2x — 5 cos X — 2 =0

15. Pemintes ypaBHEHUE:

VX1 +VXT6 =5

Bapuanr 2
Yactp 1
1. Onmna TabieTka JiekapcTBa coep kT 1,4 Mr akTuBHOTO BemiecTBa. Pe6EnKy B Bo3pacrte 110 6
MECSIIEB Bpayd MPOMUCKHIBAET 1,2 MI aKTUBHOTO BEIIECTBA HA KaXIbIH KUJIOTPAaMM Beca B
cyTku. CKOJIbKO TabJIETOK 3TOTO JIEKapCTBa CIEAYEeT AaTh peOEHKY, BO3pacT KOTOPOTO YEThIpe
Mecslia ¥ Bec 7 KT, B T€UCHHUE JIBYX He/lenb?
2. Beruucauts: 3

\ 75%45;
3. Haiitu MHOXeCTBO TIepBOOOPa3HbIX (PYHKITMHU Ha 3aJaHHOM IIpoMexyTKke: y = Ha (0; +oo).
4. Han otpe3ok AB u Touka M-cepenuna orpeska AB. 3 Touek A, B, M npoBeneHbl
napasulesibHbIE TPSIMbIE, TTEpEeCceKaroNIre MI0CKocTh B Toukax Al, B1, M1. Halitu nnuny
orpeska MM1, eciun AA1= 16 cm, BB1=10 cm. Otpe3zox AB He nepecekaer M10CKOCTb.
5. Haiimure mpousBoanyo ¢yHkuun f(x) = 2x3 - 15x2 + 24x + 4, Beranucnute e€ 3HaUeHUE TIPH
x=-0,5
6. Pemmute HepaBeHCcTBO:  2X — 3
7. Pemute ypaBHEHHE: log2 (x +1) - log2 (x-2)=2
8. Ompenenurte MPOMEXKYTKH Bo3pacTaHus U yObiBanus Qynkiuu: f(x) =2x3 - 9x2 + 12x -5
9. HaiiuTe miomaas GUrypsl, orpaHMYCHHON yYKa3aHHBIMU JIMHUSIMH: Y =2x2 +1,x= -2, X




=2,y=0
Yactsp 2
10. Beruucnure 3nauenue Beipakenus: 491,5 + (0,64) - 0,5 - 160,75
11. [IpssmMoyroibHBIN NapauiesIenuIe]l ONMCaH OKOJIO NWJIMHAPA, PAIUyC OCHOBAHUS
KoTOporo paseH 3 1M. O0bEM napaenenunena pased 36 am3. Haiiaure nonnyto
MOBEPXHOCTh HMJIMHJIPA.

12. Konyc Bnucan B map. Paanyc ocHOBaHMs KOHYca paBeH paauycy mapa. O0bsém mapa
paBen 112 M3. Haiinute 006EM KOHYCA.
13. Hununaapudeckas ApiMoBasi TpyOa ¢ quamerpoM 62 cm umeeT BbicoTy 20 M. CKOJIBKO
JKECTH HY>KHO JUIsl €€ U3rOTOBJIEHUS, €CIIM Ha 3aKienky yxomuT 10% marepuana? OTBer
OKPYIJIUTE 10 LEJBIX.
14. Pemmth ypaBHeHHE: 2 sin 2X +sin x — 1 =0
15. Peminths ypaBHEHUE:

VX+Vx+5 =5

Bapuanr 3
Yacts 1
1. BoinbHOMY IPOMMCAHO JIEKAPCTBO, KOTOPOE HYKHO NUTH 1o 0,25 . 3 pa3a B IcHb B TEUEHUE
18 nueii. B onnoii ynakoBke 10 Tabnetok jekapctsa o 0,25 r. Kakoro HaumeHsIero
KOJINYECTBA YIIAKOBOK XBaTUT Ha BECh KypC JICUECHU?
2. Beruucoute: 3

\ 54%4
3. Haiitu MHO>KeCTBO NepBOOOPa3HbIX (DYHKIIMU Ha 3aJaHHOM MpoMexyTke: y = Ha (0; +o).
4. Jlan otpe3ok AB u Touka M-cepennna otpe3ka AB. 13 touek A, B, M npoBeneHsl
napajuleJbHbIe IPSIMbIE, IIEPECEKarolue INIOCKOCTh B Toukax Al, B1, M1. Haiitu qyinny
otpe3ka MM, ecniu AA1= 14 cm, BB1=10 cm. OTpe3ok AB He nepecekaer miocKoCTb.
5.Haiigure npousBonuyro ¢pyHkun f(x) =- + 1,5x2 +5x -3, BRIYUCIUTD €€ 3HAUCHHE TIPH X =
-2

0,5x—1
6. Pemuth ypaBHEHHE: (E) =9

7. Pemnth HepaBeHncTBo: log 9 (4 - 3x) > 0,5

8. HaiiTi HaubGonbiee n HauMeHblee 3HaueHus Gpynkun f(x) = x3 — 6x2 - 15x +8 Ha

oTtpeske[- 4; 2].

9. Haiitu rutomaap Gurypbl, OrpaHi4eHHON yKa3aHHBIMHU JTUHUAMU: y=3X2 + 2, y=0, X=2,

x=4.

Yacts 2

10. Berunicniuth 3HaueHue Beipaxkenus: 91,5 - 8§10,5-0,5-2

11. IIpssMOyTrosbHBIN Napajjienenuie Onucal OKoJIO WIKHIPA, PalyC OCHOBAHHUS U BbICOTA
KOTOporo pasHbI 6 qM. Haiitu oO0beM nmapaienenumnesa.

12. OnpenenuTh IUI0IAb IOJHONW TOBEPXHOCTH YCEYEHHOI'O KOHYCA, ECIIA PAJINyChl €T0

OCHOBAaHHMU PaBHBI 5 CM U § CM, BBICOTA paBHA 4 CM.

13. Konnueckas Ky4a 3epHa UMEET BBICOTY 2,4 M, a OKPY’KHOCTb OCHOBaHMs 20 M.

CKoJBKO TOHH 3€pHa B Ky4e, eciii macca 1 M3 3epHa paBHa 750 kr?

14. Peminth ypaBHeHue: 4 cos 2x — 8cos x +3 =0

15. Pemnth ypaBHEHHE:

Vx+5=5-x

Bapuanr 4
Yacts 1
1. OnmHa TabieTka JiekapcTBa COEPKUT 2,4 MI akTUBHOTO BeliecTBa. Pe6Enky B Bo3pacte 110 6
MCECALICB Bpaq HpOHI/ICBIBaGT 0,9 MI' aKTUBHOI'O BE€IIIECTBA HA KaX(HBIﬁ KI/IJIOFpaMM BC€Ca B
cyTKU. CKOJIBKO TaOJIETOK ITOTO JIEKAPCTBA CIAEAYET JaTh PEOEHKY, BO3PACT KOTOPOTO MSATh




MECSILIEB U BEC 8 KT, B TCUEHUE ABYX HEJEIb?
2. Bpluucnuts: 3

V 125%216
3. Haiitu MHOXeCTBO TIEpBOOOPa3HbIX (PYHKITMU Ha 3aJaHHOM MIpOMEeXyTKe: y= Ha (0; +00).
4. 1an otpe3ok AB u Touka M-cepenuna orpeska AB. U3 Touek A, B, M npoBeneHbl
napasulesibHbIE TPSIMbIE, TTEpECeKaroNIne MI0CKoCTh B Toukax Al, B1, M1. Halitu nnuny
orpeska MM1, eciun AA1= 16 cm, BB1=10 cm. Otpe3zok AB He nepecekaer I10CKOCTb.
5. Haiimure mpousBoanyro ¢yHkuun f(x)=2x3 -15x2 +36x -32, BeruncauTe e€ 3HaueHue MpH X
=-15
6. Pemure ypaBHeHUeE: logs (x+3) - logd(x-5)=1

3x-1
— 1
7. Pemnte HepaBeHeTBO:  72¥71 < (;)

8. Ompenenute MPOMEKXYTKH Bo3pacTaHus U yObiBanus pyHkuun f(x) = x3 - 6x2 +9x + 1.
9. Haiinure momaas GUrypsl, OrpaHUIYCHHON YKa3aHHBIMH JIMHUSAMH: y=4x2 +2, X = - 1,
x=1,y=0

Yactp 2

10. Beruncnure 3Hauenue Beipaxkenus: 92,5 - (0,49) 1,5 + 625-0,75

11. [IpssmMoyronbHBIN NapauiesienuIel ONMCaH OKOJIO NWJIMHAPA, PAIUyC OCHOBAHUS
KOTOporo paseH 2 cM. O0bpEM napasuienenunena paseH 48 cm3. Haiinure nonnyo
MOBEPXHOCTh LUJIMHJIPA.

12. Konyc Bnucan B map. Paanyc ocHoBaHMsI KOHyca paBeH paanycy mapa. O0bEM KoHyca
paBen 39 m3. Haiimute 06bEM mapa.

13. CKOJIBKO KBaJIpaTHBIX METPOB JIATYHHOTO JIUCTA MOTPeOyeTCs, YTOOBI H3TOTOBUTH PYIIOP,
y KOTOporo auameTp ogHoro konna 0,4 M, apyroro konmna 0,052 m u o6pasyromas 1,5 m?
OTBeT OKpyTIUTE 10 JECATHIX.

14. Peruth ypaBHeHue: 4 sin 2x + 11 sinx —3 =0

15. Pemuth ypaBHeHune: v+ 1=5-vx+6

Bapuant 5
Yactp 1
1. BonbHOMY TpONKMCAHO JEKAPCTBO, KOTOPOE HYKHO NUTH 1o 0,3 1. 3 pa3a B IcHb B TCUCHHUE
21 nus. B ogHO# ymakoBke 6 TabneTok nekapctsa mo 0,3 r. Kakoro HamMeHbIIero KoJamuecTBa
YIaKOBOK XBATUT Ha BECh KypC JICUCHHUS?
2. BeruuciauTs: 3

\343%27
3.Haiitu MHOXecTBO NepBo0Opa3HbIX (DYHKIMM Ha 3aJaHHOM IpoMexyTke: y = Ha (0; +o0).
4. Jlan otpe3ok AB u Touka M-cepennna otpe3ka AB. 13 Touek A, B, M npoBeneHsl
napajuleJbHbIe IPSIMbIE, IIEPECEKaroIne TNIOCKOCTh B Toukax Al, B1, M1. Haiitu qynny
otpe3ka MM, ecniu AA1=26 cm, BB1= 8 cm. Otpe3ok AB He nepecekaer miocKocCTb.
5. Haiitu npousBoanyto ¢pynkuuu f(x)= -0,25x2-2x -2, BBIMUCIUTH €€ 3HaUeHHUE MpH X = -1

1 )0,5X+2

6. Pemuth ypaBHEHueE: (E =36

7. Petuth HepaBeHCTBO: log 3 (7-x) <3

8. HaliTn nanOosbiiee 1 HauMeHbInee 3HaueHus pyHkiuu f(x)=2x3 —3x2 -36x Ha oTpe3ke
[0; 3].

9. Haittu mutomanp Gurypsl, orpaHUYEeHHON YKa3aHHBIMU JUHUAMUA: y=3X2 +1, y=0, x=1, x=2.
Yactsp 2

10. Beruncnuts 3HaueHue Beipaxkenus: 36 1,5 +(0,36) - 0,5-16 0,75

11. TIpssMOyTONBHBIN MapaieenuIe ] OMUCaH OKOJIO IMIIMHPA, PAINyC OCHOBAHUS
KOTOoporo paseH 5 aM. O0beM nmapauienenumneaa paped 64 nm3. Hailtu BeICOTY IUIUHIpA.
12. OnpenenuTh IUI0IA/b IOJHONW TOBEPXHOCTH YCEYEHHOI'O KOHYCA, ECIIA PAJNyChl €T0
OCHOBaHMH paBHBI 4 CM M 8 CM, BBICOTA paBHA 5 CM.

13. CtpouTenbHBIA KUPIUY UMeeT pa3Mmepsl 25¢cm * 12cm * 6¢cM. Haiitu 00beM CTEHBI,




BbUTOkeHHON 13 10 000 kuprnmgeid. Y4uecTs, 4To pacTBOp yBenuuuBaetT oobeM Ha 15%.
14. Pemuth ypaBHeHHE: 2 cos 2x + cos x — 1 =0
15. Peuts ypaBHenue:  Vx+5 =5 -x




