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1. TACIIOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB



1.1. Ob6sacTh NPpIMEHEeHHsI KOHTPOJILHO-0IIeHOYHBIX cpeacTs (aajxee — KOC)

KOC yuebnoit nuctummmabl OYJ] 03. MareMaTuka sSiBISETCS 4aCThI0 OCHOBHOM
obpazoBarenbHol nporpammsel B cootBeTcTBHHM ¢ PI'OC CITO 15.01.37 Cnecapb-Hayiaqauk
KOHTPOJIBHO-U3MEPHUTEIBHBIX TPUOOPOB U aBTOMATHKH.

KOC npenna3HadeHbl UIsl OIICHKH JOCTHKEHUHN 3alUIAHMPOBAHHBIX PE3YJIbTATOB MO YYCOHOU

JUCLUTUIMHE B MIPOLIECCE TEKYIETO U PYOEKHOr0 KOHTPOJISI, IPOMEKYTOUHOM aTTeCTaI|H.
KOC pazpaborans! B coorBercTBUr ¢ PI'OC COO, ®PI'OC CIIO no mpodeccun 15.01.37

Crnecapb-HaauuK KOHTPOJIBHO-U3MEPUTEIBHBIX TPHUOOPOB U aBTOMATHKH, IPUMEPHOH U paboueit

nporpamMmmamMu yaeOHo# auciumuiinabel OY /] 03. Matemaruka.

1.2. Ilnanupyemble pe3yJabTaThl 0CBOCHUS AUCUUIIJIMHBI:

Kon

OK

YMenus

3HaHudA

OK 01. Beibupats crioco0bt
pemIeHus 3a1a4
npohecCHOHATBHOMN
JeSITeIbHOCTH TIPUMEHUTETBHO K
Pa3InYHBIM KOHTEKCTaM.

V 1.Bnageuts MeTogamMu
JI0Ka3aTeNIbCTB, AITOPUTMAMH
penIeHus 3a1a4; yMeHNE
(dhopMynHUpoOBaTh OMpeeIeHHS,
AKCUOMBI M TEOPEMBI, IPUMCHSTh
UX, MPOBOANTH JJOKA3aTEIIbHEIC
paccykXIeHUs B XOJI€ PEIICHHS
3ajad.

VY 2. YMeTh onepupoBaTh
TIOHSTHUSIMU: CTETIEHb YHCIIA,
Jorapu(M Yrcia; yMeHue
BBITTOJTHSATH BBIYMCIICHHE
3HAYEHUH U IpeoOpa3oBaHUS
BBIPAKEHUN CO CTENECHSIMU U
norapumamu, npeodpazoBaHus
JIpOOHO-pAIIHOHANTEHBIX
BBIPAKCHUI;

VY 3. Ymets onepupoBartb
TOHSTHUSIMU: palliOHAIIBHEIE,
UppalOHAIbHBIC,
MoKa3arteibHbIe, CTETICHHBIE,
JorapupMuyecKue,
TPUTOHOMETPHUYECKUE YPaBHEHHS
Y HEPaBEHCTBA, UX CHCTEMBI.

VY 4. YMmeTb onepupoBaTh
MNOHATUSAMHU: (QYHKIIHS,
HenpepbIBHAS PYHKIHS,
MIPOW3BOIHAS, IEPBOOOpa3Has,
ONpEJIETICHHBIA HHTErpal;
yMEHHUE HaXOIUTh IPOU3BOIHbIC
3IeMEHTAPHBIX (QYHKITHH,
HCTONB3Ys CIIPaBOYHBIC
MaTepHalbl; HCCIEA0BaTh B
MPOCTEHIINX CITydasX GyHKLIUH
HA MOHOTOHHOCTb, HAXOJIUTh
HanOoJbIINE U HAUMEHBIIHE
3Ha4eHUs] PyHKIHUNA; CTPOUTD
rpadMKu MHOTOYJICHOB C
WCTIOJIb30BaHKUEM armapaTa
MaTeMaTHYECKOT'0 aHaIN3a;
MPUMEHSATH POU3BOIHYIO IPU
pELICHUH 33/1a4 Ha IBI)KEHHE;

3 1. 3HaTh METOABI
JIOKa3aTeNbCTB, ATOPUTMBI
peleHus 3a1a4, OnpeelICHus,
aKCHOMBI U TCOPEMBI.

3 2. 3HaTh MOHATHS: CTEIICHb
YUCIIa, JIOTapu(M JuCIa;
npeoOpa3oBaHus BHIPKEHUH CO
CTETICHSIMH U JIoTaprupMaMH,
mpeoOpazoBaHus IPOOHO-
panroOHAJIBHBIX BBIpa)KeHI/II\/'I.

3 3. 3HaTh NOHATHS:
paloHaNbHEIE,
WppanuoHaIbHEIE,
IOKa3aTeJIbHbIE, CTEIIEHHEIC,
norapugMuIecKue,
TPUTOHOMETPUYECKHE YpaBHEHUS
Y HEPABEHCTBA, X CUCTEMBI.

3 4. 3uaTh noHATHA: QYHKIUS,
HenpepbIBHAS (YHKITHS,
MIPOU3BOHAS, TIEPBOOOPA3HAS,
OTpeIeTICHHBIA HHTETpall. 3HATh
npaewia audepeHImpoBaHuUs,
MPU3HAK MOHOTOHHOCTH,
HaXOKICHNE HanOOJIBIIETO U
HaVMEHBIIIETO 3HAUCHUHU
(YHKIMH, TPUMEHEHHUE
MPOU3BOAHON B (PU3UKE U
TEXHUKE.




pemaTh MpaKkTHKO-
OpPHEHTUPOBAHHBIE 3a/1a41 Ha
HauOoJIbIINE U HAUMEHbIIINE
3HAYCHUS], HA HAXOXKJCHHE MyTH,
CKOPOCTH U YCKOPEHHUS.

VYV 5 YMersb onepupoBath
MOHSATHSIMU: palliOHAIbHAS
(GyHKUUS, MOKa3aTelbHas
(dhyHKIMS, cTeneHHas (yHKITHS,
norapupmudeckas GyHKIUS,
TPUTOHOMETPUUECKHE (DYHKIINH,
oOparHble (pyHKINU; yMEHHUE
CTPOUTH Irpa KU U3y4EHHBIX
(GyHKLUMH, UCTIONB30BaTh
rpad¥Ku IpH U3YICHUN
IIPOLIECCOB U 3aBUCUMOCTEH, IIPU
pelIeHnH 3a1a4 U3 APYTUX
y4eOHBIX MPEAMETOB U 33724 U3
peanbHOM KU3HH; BEIPaXKaTh
(dhopMysiaMu 3aBUCUMOCTH
MEX]y BEIMYMHAMH.

VY 6. YMeTh pelatb TEKCTOBbIE
3aJa4y pa3HbIX THIIOB (B TOM
Yrcyie Ha MPOLEHTHI, I0JU U
4acTH, Ha JIBWKCHHE, pa0oTYy,
CTOMMOCTb TOBapOB U yCIYT,
HAJIOTH, 3aJa4M U3 001acTH
yTMpaBieHHUS TUIHBIMHA U
CeMeHHBIMH (pHHAHCAMM);
COCTAaBJISITh BBIPAKEHUS,
ypaBHEHUS, HEPaBEHCTBA U UX
CHCTEMBI 110 YCJIOBHIO 3aJ1auH,
HCCIIEI0BATh TOIy4YEHHOE
pelleHre U OlICHUBATh
MPaBONOJO0HOCTh PE3yNILTATOB.
VY 7. YMeTh onepupoBaTh
MOHSATHSIMHU: CpeHEe
apudMeTHIecKoe, MeInaHa,
HanOoJbIIee ¥ HAUMEHbIIIEEe
3HAYEHUs], pa3Max, JUCIEePCHs,
CTaHIApTHOE OTKIIOHEHHE
YHCI0BOro Habopa; yMeHue
U3BJIEKaTh, HHTEPIIPETHPOBATD
rH(OPMAITHIO, TPEACTABICHHYIO
B Ta0nwIax, Ha AUarpaMmax,
rpaduKax, OTpakaroLIyro
CBOWCTBA peabHBIX MPOLECCOB U
SIBJICHUH; TIPEJICTABIISTh
WHPOPMALIUIO C TOMOLIBIO
TaOJIHI U TUarpamm;
HCCIIE/IOBATh CTATUCTUYECKUE
JIAHHBIC, B TOM YHCIIE C
MPUMEHEHUEM IpadUuecKux
METOIOB ¥ AJIEKTPOHHBIX
CPEICTB.

VY 8. YMmeTh onepupoBaTh
MOHSTUSAMU: CIyYalHBIN OMBIT U
CiIy4JaifHOe COOBITHE; YMETh

3 5. 3HaTh MOHATHS:
paroHanbHas QyHKITHS,
MoKa3aTeNbHast QyHKITHS,
cTenieHHas (QyHKITHS,
norapugmudeckas GyHKIUS,
TPUTOHOMETpUYECKUe (PyHKINH,
obpatable PyHKINH. 3HATH
ANTOPUTM TIOCTPOCHHUSI TPapUKOB
¢byHKUM.

3 6. 3HaTh pa3IUYHbIC TUIIBI
3a1a4 (Ha MPOILEHTHI, IOJIH U
4acTH, Ha JBWKCHUE, paboTy,
CTOMMOCTH TOBapOB U YCIYT,
HAJIOTH, 3aJ1a4d U3 007aCTH
yHpaBiIeHUs TUUHBIMU U
ceMeliHbIMU (prHaHCaMu). 3HATH
aITOPUTM COCTABIICHUS H
pelIeHns BEIpaKeHUH,
YpaBHEHUI, HEPABEHCTB U UX
CHCTEM II0 YCIIOBUIO 33a4H.

3 7. 3HaTh NOHATUS: CPEIHEE
apupMeTHYeCcKOe, MeInana,
HanOOJIbIIee U HAUMEHBIIIEE
3HAYeHHsI, pa3Max, JIUCIIePCHs,
CTaH/IapTHOE OTKJIOHEHHUE
4HCcI0BOro Habopa. 3HaTh
rpaduyecKue MeTOIbI
HCCIIETOBAHUS.

3 8. 3HaTh MOHATHSA: CITy4alHbIN
OTIBIT U CIIy4alfHOE COOBITHE;
BEPOSTHOCTD, TpapuIeCcKue




BBIYUCIISITH BEPOSITHOCTD C
HCIIONIb30BaHNEM IpadUIecKux
METOIOB; TIPUMEHSATH QHOPMYITBI
CIIO’KEHHS M YMHOXKECHUS
BEpOATHOCTEH, KOMOMHATOPHEIE
(hakThI 1 (HOPMYITBI TIPH PEIICHUN
3a]a4; OLCHUBATh BEPOSTHOCTH
peatbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIyYaiiHBIMH BETTMINHAMH,
YMETb IPUBOAUTH MPHUMEPEI
MPOSIBJICHUSI 3aKOHA OOJBLINX
YHcel B IPUPOIHBIX U
0OIIIeCTBEHHBIX SIBICHUSX.

¥ 9. YMmeTs onepupoBaTh
MIOHSATHAMH: TOYKA, TIpsMai,
IJIOCKOCTB, MTPOCTPAHCTBO,
JBYTPaHHBIN yroi,
CKPELIMBAIOLINECS MPSIMBIC,
MapajuIeTbHOCTh H
MEePIEHINKYISIPHOCTD MPSIMBIX U
IUTOCKOCTEM, YroJl MEXKY
MIPSAMBIMU, YTOJI MEXIY TPSIMOH
Y TUTOCKOCTBIO, YTOII MEXKTY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH,
PacCTOSTHUE MEXAY MPSIMBIMH,
paccTosIHUE MEXKITY
TUTOCKOCTSIMH; YMETh
WCIIONIE30BaTh MPH PEIICHUN
3aJla4 U3y4eHHbIE (DAKTHI U
TEOPEMBI TUIAHUMETPHUH, YMETh
OIIEHHUBATh OOBEKTHI
OKPY>KarOIIero Mupa.

V¥ 10. Y™meTs onepupoBath
MOHSTHSIM: MHOTOTPaHHHUK,
CeYeHHEe MHOTOTpaHHHKA, KyO,
napaJieNenues, Ipu3ma,
nupamua, Gurypa u
MTOBEPXHOCTh BPAICHHUS,
miockocTh. Kacatomascs cdepsi,
UWINHPA, KOHYCAa, MIIOMIAb
MTOBEPXHOCTH THPAMHUJIBI,
MIPU3MBI, KOHYCa, IIMIIMHAPA,
mIomass chepsl, 00beM Kyda,
MPSIMOYTOJILHOTO
napaienenuieaa, MipaMuibl,
MPU3MBI, UJIMHIPA, KOHYCa,
mapa; yMeTs n300pakaTh
MHOTOI'PaHHUKHU M TOBEPXHOCTH
BpAILEHUs, UX CEUCHUS OT PYKH,
C TMIOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX
CpPEZACTB; YMETh PaclO3HaBaTh
CUMMETPHIO B MPOCTPAHCTBE;
yYMETh pacrio3HaBaTh
MPaBUIbHBIE MHOTOTPAHHUKH.
VYV 11. YMeTh BBIUUCHATH
T€OMETPHUYECKUE BETNIHHEI

METO/TbI, ()OPMYJIIBI CIIOKCHUS U
YMHOEHHUS BEPOSITHOCTEH,
KOMOHMHATOPHBIC (haKThI,
BEPOSATHOCTHU PeaTbHBIX
COOBITHIA; CITy9alfHbIe BETMYUHBI,
3aKOH OOJIBIINX YHCEll B
MPUPOJTHBIX ¥ OOIIECTBEHHBIX
SIBJICHHSIX.

3 9. 3HaTh MOHATHS: TOYKA,
mpsiMasi, TUIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN
YTOJI, CKPEIIUBAIOIIHECS
MpsIMBIE, TAPAILICIHFHOCTD U
MEPIICHINKYISIPHOCTD MPSIMBIX H
IJTIOCKOCTEM, YroJl MEXKY
HIPSAMBIMH, YIOJI MEXIY IPAMON
Y TUTOCKOCTBIO, YTOIl MEXKITY
TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH J0 TJIOCKOCTH,
paccTosHHE MEXKAY MPSIMBIMY,
paccTosiHue MEXIy
MJIOCKOCTSIMH. 3HATh TEOPEMBI
IJIAaHUMECTPUH.

3 10. 3HaTh TOHSTHS:
MHOTOTPaHHUK, CCUYCHUE
MHOTOTPaHHHUKA, KYO,
napaienenuie], mpu3ma,
nupamuia, Gurypa u
MOBEPXHOCTh BPAICHHUS;
TUIOCKOCTb, Kacaromasics chepsl,
MUIMHIIPA, KOHYCa; TUIOIa b
MOBEPXHOCTH MTUPAMHU/IB,
NPU3MBI, KOHYCA, IHJIHHAPA,
mwiomniank chepol; 00beM Kyoa,
IPSIMOYTOJIEHOTO
napajuiesienune/1a, MMpamMuIbl,
NPU3MBI, IHJIHHAPA, KOHYCa,
mapa. 3HaTh H300paKeHne
MHOTOTPAaHHUKOB U TEIl
BpAIlICHHsI, UX CCYCHUs. 3HATh
CUMMETPUIO B IIPOCTPAHCTBE;
NpaBUJIbHBIE MHOTOTPAHHUKH.

3 11. 3HaTh NOHATHS: JINHA,
YTOJ1, TIIONIA b, 00BEM, TUIOIIAIb




OK 02. Mcnionb30Bath
COBpEMEHHBIE CPEJICTBA IIOHCKA,
aHaJIN3a U MHTEPIPETAINN
UHQOPMAIH, 1
UHQOPMaIMOHHBIE TEXHOJIOTUN
JUTSL BBITTIOJTHEHUS 33124
npohecCHOHATBHOMN
JeSITETbHOCTH.

(nnmHa, yrom, miomaab, 00beM,
TIJTOTIATH TIOBEPXHOCTH),
UCTIONB3YS U3yUCHHBIC METO/IBL.
VY 12. Y™MeTs onepupoBath
MOHATHSAMH: TIPSIMOYTOJIbHAS
cucTeMa KOOPIUHAT,
KOOPAWHATHI TOYKH, BEKTOP,
KOOPAWHATHI BEKTOPa, CKAISIPHOE
MIPOM3BEICHHE, YOI MEKITY
BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOpa Ha
9HCII0, HAXOIUTD C TOMOIIBIO
M3y4EeHHBIX (POPMYI KOOPANHATHI
CepeIMHBI OTPE3Ka, paCCTOSIHUE
MEKIY JBYMSI TOUKAMHU.

V¥ 1. YMmets onepupoBaTh
MOHSATHSIMU: PalliOHAIIbHAS
(byHKUUS, OKa3aTelbHas
¢yHKUMS, cTenenHas GyHKIus,
norapupmudeckas GyHKIUS,
TPUTOHOMETpHUUYECKHE (PYHKLNH,
oOparHble (pyHKINU; YMETh
CTPOUTH TpaMKN H3yIEHHBIX
(YyHKIUH, UCTIONIB30BATh
rpaduKu Ipu U3YICHUN
IIPOLIECCOB U 3aBUCUMOCTEH, ITPU
pelIeHnH 3a1a4 U3 APYTUX
y4eOHBIX IPEAMETOB U 3a1a4 U3
peanbHOH KU3HU; BEIPaXKaTh
(dhopMysiaMu 3aBUCUMOCTH
MEXy BEJIMUMHAMH.

V¥ 2. YMeTs onepupoBarb
MOHSTHSIMU: TOXJIECTBO,
TOX/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEeHCTBO, CUCTEMA
YPAaBHEHUI U HEPABEHCTB,
PaBHOCHIIBHOCTD ypaBHEHUH,
HEPaBEHCTB U CHCTEM,
palHoHAaJbHEIE,
HUppanroHajIbHbIE,
MoKa3areybHbIe, CTETICHHBIE,
JorapupMUUIEcKHe,
TPUTOHOMETPUYUECKHUE
yYpaBHEHUS], HEPABEHCTBA U
CHCTEMBI; YMETb PellaTh
ypaBHeHus. HepaBeHcTBa 1
CHCTEMBI C TOMOIIBIO
Pa3NUYHBIX IPUEMOB; peIIaTh
ypaBHEHUSI, HEPAaBEHCTBA U
CHCTEMBI C TTapaMeTPOM;
MPUMEHSTH ypaBHEHHUS,
HEPaBEHCTBA, HX CUCTEMBI JIJIS
peleHrs MaTeMaTHIECKUX 3a]1a4
W 337124 U3 Pa3IUYHBIX 00nacTe
HAYK{ U peajbHOMN KU3HH.

VY 3. Ymerb cBOOOJHO

MMOBEPXHOCTH. 3HATH (hOPMYJIBI
BBIYHCIICHHS O0BEMOB TEII,
TIonaaei, yrios.

3 12. 3HaTb NOHITHS:
MPSMOYTOJIbHAs CUCTEMA
KOOPJMHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEICHUE, YTOJI
MEX]y BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE
BEKTOpPA Ha YUCIIO. 3HATH
(OpMYJIBI BEIYUCIICHHS
KOOPJMHAT CePEAMHBI OTPE3Ka,
PacCTOSHUS MEKIY ABYMS
TOYKAMH.

3 1. 3HaTh MOHATHUSA:
panroHanbHas QyHKIHS,
noKa3aTeabHas (QyHKITHS,
cTeneHHas GyHKIuS,
norapu@mudeckas GyHKIUS,
TPUTOHOMETpHUECKHE (PyHKIIUH,
obpaTHbIe PYHKINHU; 3HATH
rpaduKy STHX QYHKIHH.

3 2. 3HaTb MOHATHS: TOKICCTBO,
TOXJIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE,
HEPaBEHCTBO, CUCTEMA
YpaBHEHUI U HEPABEHCTB,
PaBHOCUIIBHOCTb YPaBHEHMI,
HEPABEHCTB U CHCTEM,
paroHabHEIE,
HppalroHaIbHBIC,
MOKa3aTeNbHEIE, CTETICHHBIE,
norapuMUYECKHE,
TPUTOHOMETPHICCKIE
ypaBHEHUS, HEPABSHCTBA U
CHUCTEMBI. 3HATh IPUEMBI
pelieHus: ypaBHEHUH,
HEPaBEHCTB, CUCTEM C
napamMeTpoM.

3 3. 3HaTh NOHATHS: JBHIKECHHE,




OK 03. IInanupoBatsb u
peanr30BbIBaTh COOCTBEHHOE
po(heCCUOHANIBHOE U
JMYHOCTHOE Pa3BUTHE,
HpeAPUHAMATEIBCKYIO
JESITeTbHOCTh
npodeccuoHanbHOU cdepe,
HCIIOJIb30BaTh 3HAHUS 10
(UHAHCOBOIT TPaMOTHOCTH B
Pa3ITHYHBIX KHU3HEHHBIX
CHUTYaIHsX.

OTIEPUPOBATH MOHATHSIMU:
JBIKEHUE, TTapauIeTbHBIN
HepeHoc, CHMMETPHSI Ha
IUIOCKOCTH U B IPOCTPAHCTBE,
TIOBOPOT, IIPe0Opa30OBaAHI
moo6us, mog00HbIE (PUTYPHI;
YMETh paclo3HaBaTh PaBHbIE U
no/100HbIE (PUTYPBI, B TOM YHCIIe
B IIPHPOJIE, HCKYCCTBE,
ApXHUTEKTYypE; YMETh
HCTIONB30BaTh FEOMETPHUYECKHE
OTHOILICHHUS, HAXOJUTh
T€OMETPHYECKIE BEITNINHEI
(nnmHa, yromu, mIomaab, 00beM)
IIPY PELICHUH 33/1a4 U3 IPYTHX
y4eOHBIX TIPEIMETOB U PEeabHOM
KHU3HH.

VY 1. YMeTb onepupoBaTh
MOHSATHSIMHU: PAlUOHAIBHBIE,
HppalroHaIbHbIE,
MOKa3aTeJbHBIC, CTEIICHHBIC,
nmorapuMudecKue,
TPUTOHOMETPUUECKUE YPABHEHUS
1 HEPaBEHCTBA, UX CHCTEMBI.

VY 2. YMeTh onepupoBaTh
MOHSTHSIM: MHOTOTPaHHUK,
CEYCHHE MHOTOTpaHHKKa, KYO,
napaJulesieuIe ], mpu3Ma,
nupamua, hurypa u
MOBEPXHOCTH BpAILICHUS,
tockocth. Kacaromasics cdepsl,
WJIMHAPA, KOHYCa, TUIOMIAIb
MOBEPXHOCTH MTUPAMUJIBL,
MIPHU3MBIL, KOHYCa, IIHJIHHpA,
miomank chepsl, 00beM Kyoa,
MPSIMOYTOJILHOTO
napaJieNienuIie/a, MIpaMuIbl,
NPU3MBI, IJIHHAPA, KOHYCa,
mapa; yMeTb n300paxarsb
MHOTOTPaHHUKHU M TOBEPXHOCTH
BpAIIEHHs, HX CEYCHUS OT PyKH,
C TIOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX
Cpe/ICTB; YMETh PaclOo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMETh paclo3HaBaTh
MPaBUIbHBIE MHOTOTPAHHHUKH.

V¥ 3. YMmeTs onepupoBaTh
MOHATHSIMHU: TIPSMOYTOJIbHAS
crcTeMa KOOpJIMHAT,
KOOPJIMHATHI TOYKH, BEKTOP,
KOOPJAWHATHI BEKTOPA, CKAISIPHOE
MIPOU3BENICHUE, YTOI MEXKTY
BEKTOpaMH, CyMMa BEKTOPOB,
MpPOU3BEICHUE BEKTOpa Ha
YHCII0, HAXOAUTH C IOMOLIBIO
M3y4eHHBIX (POpMYI KOOPANHATHI

napajuieIbHBINA IEPEHOC,
CUMMETpHS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHus MOA00HS,
moto0HbIe QUTYPHI; PaBHBIE U
mo1o0HbIe GUTYPHI (B TOM YHUCIIE
B MIPHUPO/IE, HCKYCCTBE,
apXUTEKType). 3HATh IPUEMBI
BBIYUCIICHHS TEOMETPUICCKUX
BEJIMYMWH (JUTMHA, YTOJI, TUTOIIATh,
00BeM).

3 1. 3HaTh NOHATHUA:
pannoHabHbIE,
UppanroHaibHBbIC,
MIOKa3aTeNbHbIC, CTCTIICHHBIC,
nmorapuMUIECcKue,
TPUTOHOMETPUYECKUE YPAaBHEHUS
Y HEPaBEHCTBA, UX CHCTEMBI.

3 2. 3HaTh NOHATHUA:
MHOTOTPaHHUK, CEYCHHUE
MHOTOTPaHHUKA, KyO,
napaieenuiesn, npusma,
nupamua, Gurypa u
MOBEPXHOCTH BpAIL[CHHS,
TUIOCKOCTb; Kacarommasics cepsl,
HWIMHIPA, KOHYCA; TUIOLIaIb
MOBEPXHOCTH MTUPAMHU/IBL,
MPU3MBI, KOHYCA, IIHHAPA,
iomans chepol; 00beM Kyoda,
MPSMOYTOJILHOT'O
napanenenuriesia, MMpaMuibl,
MPU3MBIL, TUJIMHIPA, KOHYCa,
nrapa. 3HaTh U300paKeHne
MHOTOTPaHHUKOB U TeJ
BpALIEHHUs, UX CeUYEHUs. 3HATh
CUMMETPUIO B IPOCTPAHCTBE;
MPaBUIIbHBIE MHOTOTPaHHUKH.

3 3. 3HaTb NOHATHS:
MPSIMOYTOJILHAS CHCTEMA
KOOPJIMHAT, KOOPIUHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIPHOE MPOU3BENICHUE, YTOIl
MEXJy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE
BEKTOpPA Ha YUCIIO. 3HATH
(hOopMyJTBI KOOPAMHAT CEPEAMHBI
OTpe3Ka, PACCTOSIHHUS MEXKTY




OK 04. Db dextnBaO
B3aMMOJICHCTBOBATh M pabOTaTh
B KOJUICKTHUBE U KOMaH/IE.

CCPCANHBI OTPE3Ka, PaCCTOAHUC
MECXKAY ABYMS TOYKaMMU.

V¥ 1. YMmets onepupoBaTh
MOHATUSAMU: CIyYalHBIN OIBIT,
CIIy4aiiHOe COOBITHE,
BEPOSITHOCTD CIIy4aHOTO
COOBITHSI; YMETh BEIUYUCIISTD
BEPOSITHOCTD C UCHOIb30BAHUEM
rpadMUecKuX METOJIOB;
MPUMEHSTH (POPMYIIBI CIOKEHHS
1 YMHOXKEHUS BEPOATHOCTEH,
KOMOWHATOpPHBIE (haKTHI U
(hopMyIIBI TIpH PELICHUH 3a1a4;
OLIEHMBATh BEPOSATHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4aifHbIMU BEJTMYWHAMU,
YMETh MPUBOAUTH IPAMEPEI
MIPOSIBJICHHSI 3aKOHA OOJIBILINX
YHCeN B IPUPOIHBIX U
0OILLIECTBEHHBIX SABJICHUSIX.

VY 2. Ymetsb cB0OOIHO
OIIEPUPOBATH MOHATHIMU:
CTETICHb C IIeTIBIM MOKa3aTeNeM,
KOpEHb HATypaJIbHOW CTETIEHH,
CTEIICHb C PallIOHATIBHBIM
moKasarejeM, CTETIeHb C
JIEUCTBUTEIbHBIM
(BemIeCTBEHHBIM ) TTOKA3aTeNIeM,
jorapudm 4ucia, CHHYC,
KOCHHYC U TaHTEHC
MIPOU3BOJILHOTO YHCTIA.

V 3. YMeTrs ¢cBOOOIHO
OTIEPUPOBATH MOHATHIMH:
rpaduk QyHKI¥H, OOpaTHAs
($yHKLUS, KOMIO3ULHS
dbyHKUWH, THHEHHAs QYHKIUS,
KBaJpaTHuHas QyHKIWS,
CTereHHass GYHKIUS C LeIIbIM
MoKasareseM,
TPUTOHOMETPUUECKHUE (DYHKIINH,
00paTHBIE TPUTOHOMETPUUECKHUE
($yHKUIMY, TOKa3aTebHas 1
norapupmudeckas GyHKIUH,
YMETb CTPOUTH rpapuKu
(GyHKLUH, BBITOTHSTD
npeoOpa3oBaHue rpaguKkoB
(hyHKIHIA.

VY 4. YMeTh ncnonb30BaTh
rpaduky GyHKIOUN AT U3ydeHUS
IIPOLIECCOB 3aBUCUMOCTEN ITPU
pelIeHNH 33/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB U U3
peaIbHON KU3HM; BBIPAXKATh
(dhopmynmaMu 3aBUCIMOCTH
MEX]y BEJIMUMHAMH.

VY 5. CBoboaHO onIepupoOBaThH
MOHSTUSIMH: Y€THOCTh (DYHKITHH,

ABYMS TOUKaMH.

3 1. 3HaTh NOHATHA: CITy4alHBIN
OTIBIT, CITyYaifHOE COOBITHE,
BEPOSITHOCTh CIy4alHOTO
COOBITHSI; 3HATH TpaUIECKHE
METO/BI BEIYUCIICHUS
BEPOATHOCTHU. 3HATH (POPMYITBI
CIIO’KEHUSI U YMHOKEHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
(hakThI ¥ (POPMYITBI TIPH PEIICHUH
3ajay.

3 2. 3HaTh MOHATUS: CTENEHb C
IIEJTBIM TT0Ka3aTesieM, KOpEeHb
HAaTypaJbHOU CTEIIEHHU, CTEIIEHb C
panrOHAJIBHBIM IIOKAa3aTCJIEM,
CTETIeHb C ACHCTBUTENbHBIM
(BelecTBEHHBIM) TIOKA3aTeTIeM,
sorapudm 4ucia, CUHYC,
KOCHHYC ¥ TAaHTE€HC
MTPOU3BOJIBHOTO YHCIIA.

3 3. 3HaTh NOHATUS: TpaduK
¢yHKIMHM, oOpaTHas QyHKIUS,
KOMITO3UIIHS (QYHKIIUH,
nMHeHHast QyHKUus,
KBaJpaTHyHast QyHKIHS,
cTeneHHast QyHKIUS C [EeNbIM
MIOKa3aTeeM,
TPUTOHOMETpUYECKUE (PYHKINH,
0o0paTHbIE TPUTOHOMETPUYUECKHUE
(byHKLIUH, TOKa3aTeNbHAas 1
norapugmudeckas GyHKLIUH;
3HATh aJITOPUTMBI TTOCTPOCHUS
rpadukoB QYHKIUH 1
npeoOpa3oBaHus rpaguKOB
GbyHKUM.

3 4. 3uath rpaduku QyHKIMH,
(hopMyIbl MaTEMaTHUECKUX
BEJIMYVH.

3 5. 3HaTh MOHATHS: YETHOCTD
(GYHKIMH, TIEPUOIUIHOCTD




OK 05. OcymiecTBisiTh YCTHYIO U
MUCHMEHHYI0 KOMMYHUKAIIHIO HA
rOCyJIapCTBEHHOM SI3BIKE
Poccuiickoii @enepannu ¢
Y9eTOM OCOOCHHOCTEMH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa.

MIEPUOANYHOCT (DYHKIIHH,
OTPaHUYEHHOCTH (DYHKIIWH,
MOHOTOHHOCTb (DYHKITUH,
IKCTpeMyM (QYHKIHH,
HauOOoJIbIIee M HANMEHBIIIEE
3HaYeHus (PyHKINU Ha
MTPOMEXKYTKE; YMETh TIPOBOIUTh
WCCIIeIOBaHUS (DYHKITUH.

VY 6. YMeTh UCIIOIB30BaTh
CBOHCTBa U Tpauku GyHKIUHA
JUTSL PEIICHUS] YPABHECHUH,
HEpaBEHCTB U 3a]1a4 C
napameTpamu; U300paxkaTh Ha
KOOPJIMHATHOM MIOCKOCTH
MHO>KECTBa pPeIIeHuH
YpaBHEHHH, HEPABEHCTB U MX
CUCTEM.

VY 1. YMeTb onepupoBaTh
MOHSATHSIMU: CpeaHEe
apudmeTnyeckoe, MeIMaHa,
HanOoJbIIee ¥ HAUMEHbIIIEE
3HAYEHUs], pa3Max, JUCIEePCHs,
CTaHIAapTHOE OTKJIOHEHHE
YHCIIOBOTO HAabopa, yMETh
U3BJIEKaTh, HHTEPIIPETHPOBATh
WHPOPMALIUIO, TPEJCTABICHHYIO
B TaOJUIaX, HA TUarpaMMax,
rpaduKkax, OTpaXxaromIyro
CBOICTBA peabHBIX MPOLIECCOB U
SIBIICHUI; TIPE/ICTABIISTH
HHGOPMALIMIO C TOMOLIBIO
TaOJIMIL ¥ TUarpamm;
HCCIIEIOBATh CTATUCTUYECKUE
JJAHHBIC, B TOM YHCIIE C
MIPUMEHEHUEM IpadUuecKux
METOIOB ¥ AJIEKTPOHHBIX
CpPE/CTB.

V¥ 2. YMeTh onepupoBaTh
MOHATHSIMHU: TOYKa, IpsAMast,
IJIOCKOCTh, TPOCTPAHCTRBO,
JIBYTPaHHBIN yrod,
CKPELIMBAIOLINECS MPSIMBIE,
napajienbHOCTh U
MEPIEHIUKYISIPHOCTD MPSIMBIX U
IUTOCKOCTEH, YTOJI MEXKIY
MPSMBIMU, YTOJI MEXKIY MPSIMOU
1 TUIOCKOCTBIO, YTOJI MEXKTY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH,
paccTosiHue MEXy TIPSMBIMH,
pacCTOSIHUE MEXKTY
IUIOCKOCTSIMH.

VY 3. YMeTb ucnoiasp30Barh Mpu
pelleHH 33/1a4 U3yueHHbIC
(haKTBl 1 TEOPEMBI TNIAHUMETPUH;
YMETh OLICHUBATh pa3Mephl
00BEKTOB OKPYIKAIOIIETO MHPA.

(YHKITMH, OTPAHUYCHHOCTh
(YHKIIUH, MOHOTOHHOCTh
GyHKIHA, SKCTpEeMyM (PYHKITHH,
HauOOJIbIlICe ¥ HAUMCHbIIIEES
3Ha4YeHus (PyHKIIUN Ha
MPOMEKYTKE; 3HATH CXEMY
WCCIIeIOBaHUS (DYHKITUH,

3 6. 3HaTh CBOMCTBA U TpaduKH
Pa3IUYHBIX PYHKIIUH.

3 1. 3HaTh NOHATHUS: CpEeHEE
apupMeTHIeCcKoe, MeIMana,
HaunOoJblllee 1 HAaUMEHbIIIEe
3HAYCHUS, pa3Max, JUCIePCHs,
CTaH/IapTHOE OTKJIOHEHHE
YHCI0BOTO HAabopa; 3HATh
rpadUUecKuil METO
UCCIIEZIOBAHUS.

3 2. 3HaTh NOHATHS: TOYKA,
npsiMasi, INIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAHHBIN
YIOJI, CKPELLIUBAIOIINECS
MpsIMbIE, MapaJLIEIbLHOCTD U
MePIEHANKYIIPHOCTH MPSIMBIX U
IJIOCKOCTEH, Yyrol MEeXK1y
MIPSIMBIMH, YTOJ MEXY OpIMOU
U TUIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH J0 IJIOCKOCTH,
PacCTOsTHUE MEXKTY MPSMBIMU,
pPacCTOSTHIE MEXKITY
TJIOCKOCTSIMH.

3 3. 3HaTh TEOpEMBI
TUTAHUMETPUH.




OK 06. ITposBAsSTE TPaXKTAHCKO-
MaTPUOTHUYECKYIO TIO3UITHIO,
JEMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPATUIIMOHHBIX POCCHICKUX
JTyXOBHO-HPABCTBEHHBIX
IIEHHOCTEH, B TOM YHCIIE C
YYETOM rapMOHHU3AIIH
MEXHAIMOHATLHBIX U
MEXPEITUTHO3HBIX OTHOIIICHUH,
NPUMEHSTh CTaHIaPThI
AHTHKOPPYIIIMOHHOTO
MOBEICHUS

OK 07. CopneiicTBOBaTH
COXPAHEHUIO OKpYKatoIeH
Cpeibl, PECYPCOCOEPEKEHHUIO,
NPUMEHSTh 3HaHUS 00
W3MEHEHUH KIIMMaTa, IPAHIHITEI
OepexxIIMBOTo MPOU3BO/ICTBA,

3¢ heKTUBHO JIEHCTBOBATH B
Ype3BbIYaHBIX CUTYALSIX.

VY 1. YMeTb pemarb TeKCTOBEIE
3a]]aui pa3InIHbIX TUTIOB (B TOM
YHCIIC Ha MMPOLICHTHI, TOJIU U
4acTH, Ha JIBWKEHHE, paboTy,
CTOUMOCTH TOBaPOB U yCIYT,
HAJIOTH, 33J]a4i U3 00JaCcTH
yIpaBieHUs THIHBIMHA U
CEeMEHHBIMHU (PHHAHCAMHU );
COCTaBIISITh BHIPAKEHUS,
ypaBHEHUs, HEPABCHCTBA U MX
CHCTEMBI 110 YCIIOBHIO 33]1a4H,
HCCIIEI0BATh OJTY4YEeHHOE
pelICHUE U OIICHUBATH

MIPaBIONIOJOOHOCTh PE3YIBTATOB.

VY 2. YMeTb onepupoBaTh
MIOHATHUAMU: OTIpe/IeTICHHE,
aKcHoMa, Teopema, CIeACTBUE,
CBOICTBO, PU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE
(hOpMyJIUPOBKH; YMETh
(hopmymupoBaTh 0OpaTHOE U
MIPOTHUBOTIOIOKHOE
YTBEPKICHUE, IPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPHI,
WCIIONTE30BATh METO/I
MaTeMaTUYEeCKON UHAYKINH;
MIPUBOAUTH JT0KA3aTEIILHEBIC
paccyXaeHus Py pelIeHHN
3aJ1a4, OIIEHUBATh JIOTHYECKYIO
MPaBUIILHOCTh PACCyKIEHUM.

V¥ 1. YMmets onepupoBaTh
MOHATHIMHU: QYHKIIHS,
HenpepbIBHAS QYHKIUS, ,
MIPOM3BOJHAS, TIEpBOOOPa3Hasl,
OTIpe/IeNICHHBIN HHTErpall, YMETh
HAXOJUTh MTPOU3BO/IHEIC
3JIEMEHTAPHBIX QYHKIHH,
HCHOJB3YS CIIPABOYHBIE
MaTepHalbl; HCCIE0BaTh B
MPOCTEHIINX CITydasix GyHKIUH
Ha MOHOTOHHOCTb, HAXOJHUTh
HauOOoJIbIIee 1 HANMEHBIIIEE
3Ha4YeHUs] PYHKIWHA, CTPOUTH
rpaMKi MHOTOUJICHOB C
WCTOJIb30BAaHUEM armapaTa
MaTeMaTHYECKOT'O aHaJIN3a;
MPUMEHSTH TPOU3BOAHYIO IIPH
pelIeHnH! 3a1a4 Ha IBUKEHHE;
pemaTh MpakTUKO-
OpPHECHTUPOBAHHBIC 32/1a41 Ha
HanOoJbIlIee ¥ HAUMEHbIIIEe
3HAYCHUS, HA HAXOXKJICHUS TTYTH,
CKOPOCTH U YCKOPEHHSI.

V¥ 2. YMeTh onepupoBaTh
MOHATHSIMU: ABHKCHHE B
TIPOCTPAHCTBE, TTOT0OHBIC

3 1. 3uath pemeHus 3aaa4d
Pa3IMYHBIX THIIOB: Ha MMPOLIEHTHI,
JIOJIX Y YacTH, Ha IBUKECHHUE,
paboTy, CTOUMOCTB TOBAapOB U
YCITyT, HAJIOTH, 33/1a4H U3
o0acTH ynpasieHHUS TUIHBIMA 1
ceMeliHbIMU (prHaHCcaMU. 3HATDH
TIPUHIIUTI COCTABJICHUS
BBIPAKCHUW, yPAaBHEHU,
HEPABEHCTB U UX CHCTEM IO
YCIIOBHIO 33a4H.

3 2. 3HaTb HOHATHSL:
OIpeEIeHUE, aKCuoMa,
TeopeMa, CJEICTBHE, CBOMCTBO,
MIPU3HAK, TOKA3aTEIbCTBO,
paBHOCUJIbHBIC (JOPMYITHPOBKH;
00paTHOE ¥ MTPOTUBOIIOJIOKHOES
YTBEPKICHUE; IPUMEPHI U
KOHTPIPHUMEPHI; METON
MaTeMaTUYECKOU MHAYKIUH.

3 1. 3Hath noHATHUS: QPYHKIUSA,
HeTpepbIBHAS QYHKIHS, ,
MIPOU3BOIHAS, IEPBOOOpa3HAas,
OIIpeIeJICHHBII HHTErpaJl; 3HaTh
(hopMyJibl TIPOU3BOIHBIX
AIIEMEHTapHBIX QYHKIHH, CXeMy
uccnenoBanus GyHKIUHN Ha
MOHOTOHHOCTb, HAXOANUTh
HaunOoJblllee 1 HAaUMEHbIIIEe
3Ha4YeHUs (PyHKIMH, 3HATH
MOCTPOCHHUE TPahuKOB
MHOTOYICHOB C UCTIOJIb30BAaHUEM
anmapara MaTeMaTu4ecKoro
aHau3a; 3HaTh POPMYJIBI
HaXOXAEHUS MyTH, CKOPOCTH H
YCKOPEHUS uepe3 MPOU3BOIAHYIO.

3 2. 3HaTh NOHATHA: IBIIKEHHE B
MPOCTPAHCTBE, MOI00HEIC
(UTYpBI B IPOCTPAHCTBE,




(urypsI B IPOCTPAHCTBE,
WCIIOJIF30BaTh OTHOIIICHHE
Ionaeil moBEpXHOCTeN 1
00BbEMOB MOJJOOHBIX (GUTYp MPH
pelIeHny 3a/1a4.

VY 3. YMeTh BEIYUCIIATH
FCOMETPHYCCKUE BEITUIHHBI
(nmuHa, yromu, miomanb, 00beM,
TIJTOTIATH TIOBEPXHOCTH),
WCTIOJIB3YS U3YUYCHHBIC (POPMYITBI
U METOJIBI.

OTHOIICHHUE TIOMAAeH
MTOBEPXHOCTEH 1 00HEMOB
MOJIOOHBIX (GUTYp MPH PEIICHUU
3ajay.

3 3. 3HaTh hOpMYIBI B METOIBI
BBIYUCIICHUS TEOMETPUICCKIX
BEJIMYMH: JUTUHBI, YA,
Iomaaei, 00beMoB, IUIOMaaAei
IIOBEPXHOCTEN.

1.3. KoHTpoJIb 1 o11eHKA pe3y.

JIbTATOB OCBOEHUS Y4eOHOH 11

CIMIIINHBI

Pe3yabTaThl 00yueHHs

Kputepun oneHku

MeToabI OLIEHKH

IlepeueHnb 3HaHUIA,
0CBaHBaeMbIX B paMKax
AUCIUILTHHBI

3 1. 3HaTh METOIBI
JTIOKA3aTeNbCTB, allTOPHTMBI
pelieHus 3ajad, ONpeaeneHus,
AKCHOMBI 1 TEOPEMBI.

3 2. 3HaTh NOHATHUSA: CTEIECHb
qucia, JjorapudM 4ncia;
npeoOpazoBaHus BEIPAKEHHH CO
CTETICHSIMH U JIOTapU(PMaMH,
npeoOpazoBaHus IPOOHO-
palOHAIBHBIX BBIPAKCHUH.

3 3. 3HaTh MOHATHUA:
palrioHaNbHEIE,
MppanoHaIbHbIE,
MOKa3aTeNbHbIE, CTETIEHHBIE,
norapuMUIecKue,
TPUTOHOMETPUYECKHE YPaBHEHUS
Y HEpaBEHCTBA, UX CUCTEMBI.

3 4. 3uarb noHATHA: GYHKLUS,
HenpepbIBHAS (QYHKITHS,
MIPOU3BOIHA, IEPBOOOpa3HAas,
oTpeIeTICHHBIA HHTErpal. 3HATh
npaBuia augepeHIMpPOBaHNS,
MpU3HAK MOHOTOHHOCTH,
HAXO0KICHNE HAaNOOIBIIETO U
HAUMEHBIIIETO 3HAYCHU
(GyHKIMH, TPUMEHEHUE
MIPOU3BOIHON B (hH3UKE U
TEXHUKE.

3 5. 3HaTh MOHATHA:
pauroHanbHas QyHKIHSA,
HoKa3aTeabHast QyHKITHS,
crerneHHas QyHKIus,
norapudmudeckas GyHKIHsI,

XapakTepUCTUKHU
JAeMOHCTPUPYEMbIX 3HAHUIA

DopMyIHpYyET TEOPEMBI U
AKCHOMBI, IOKa3bIBAET TEOPEMBI.

[TpeoOpa3oBBIBacT BBIPAKEHHS
CO CTETICHSIMU 1 JIoraprudMamu,
JPOOHO-pAITMOHATLHBIX
BBIPAXKEHHUSL.

Pemaer panmonanbsHele,
UppalOHAIbHBIC,
0Ka3aTeJibHbIE, CTETICHHBIE,
JorapupMuUecKue,
TPUTOHOMETPHUYECKUE YPaBHEHHUS
Y HEPABEHCTBA, UX CHCTEMBI.

[Ipumensier npasuiia
BBIYUCIICHUS IPOU3BOIHBIX
3IeMEHTaPHBIX (YHKITHIA;
MpaBHJIa HAXOXKICHHS
MEPBOOOPA3HBIX IIEMEHTAPHBIX
¢dbyaxuit. Haxoaut Hanbomnpinee
Y HanIMEHbIIIee 3HAYEHUS
¢ynkuuu. Pemraer 3agaun Ha
MIPUMEHEHHUE MPOU3BOTHON B
(hm3nKe 1 TEXHUKE.

Onpenenser T GyHKIIH:
panmoHanbHas QyHKIUS,
ToKazaTeabHas QyHKIHS,
CTereHHas QYHKIIHS,
norapupmudeckas GyHKIUs,

OueHKa pe3yiabTaToB
BBITIOJTHEHHUS:

[IpoBepouHast 1 KOHTPOJIbHAS
paboThL

Pemenune ynpaxHeHuil y JOCKHU.
MaremaTH4YeCKHH TUKTAHT.
BreimonHenne gqomMarisero
3a/1aHus.

YerHslii onpoc. @poHTaIbHBIN
onpoc




TPUTOHOMETpUUECKUE (PYHKIINH,
oOpaTHbIe PYHKIIMU. 3HATH
aJTOPHUTM ITOCTPOCHUS TPpahUKOB
ITUX QYHKIHH.

3 6. 3HaTh pazTUIHBIC THIIBI
3a1a4 (Ha IPOLEHTHI, AOJIU U
YacTH, Ha JBWKEHHE, paboTy,
CTOMMOCTH TOBapOB H yCIYT,
HAaJIOTH, 3aJa41 U3 0071aCTH
yIpaBieHHs TUYHBIMHA U
ceMelHbIMU (prHaHCcaMu). 3HATDH
AITOPUTM COCTaBJICHUS U
pelIeHUs BBEIPAKEHU,
YpaBHEHUH, HEPABEHCTB U HX
CHCTEM I10 YCJIOBHIO 331a4H.

3 7. 3HaTh MOHATHS: CPEIHEE
apupMeTHIecKoe, MeInana,
HaunOoJblllee 1 HAUMEHbIIIEe
3HA4YCHUS, pa3Max, JUCIEPCHsl,
CTaH/IapTHOE OTKIOHEHHE
YHCIOBOTO Habopa. 3HaTh
rpaduyaeckue METOIbI
UCCIICIOBAHUS.

3 8. 3HaTh MOHATHA: CITy4alHbIH
OTIBIT U CIy4aifHOE COOBITHE;
BEPOSATHOCTD, TpauIecKre
METO/BI, POPMYIIBI CIIOKEHHS U
YMHOKEHHSI BEPOSATHOCTEM,
KOMOHWHATOpPHBIE (haKTHI,
BEPOSITHOCTH peasIbHBIX
COOBITHIA; CITydaifHbIe BETUYHHBL,
3aKOH OOJIBILIMX YKCEN B
NPUPOAHBIX U OOIECTBEHHBIX
SIBTICHUSIX.

3 9. 3HaTh MOHATHS: TOUKA,
npsMasi, IIOCKOCTh,
IIPOCTPAHCTBO, ABYTPAHHBIN
YTOJI, CKPEIIUBAIOIIHECS
npsMBbIe, TapauIeIbHOCTh U
NEePIEHIUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEH, YTOJI MEXAY
NPSAMBIMH, YTOJI MEXKIY MIPSIMOM
1 TJIOCKOCTBIO, YTOJl MEXKTY
TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH,
paccTosHue MEXIy IPSMBIMH,
paccTosiHuEe MEXITY
TUIOCKOCTSIMH. 3HATh TEOPEMBI
TUTaHUMETPHU.

3 10. 3nate noHATHA:
MHOTOTPaHHUK, CEYCHUE
MHOTOTPaHHHUKA, KyO,
napajiesenumes, npu3ma,
nupamuza, Gurypa u
MOBEPXHOCTh BPAIICHHS;
TUIOCKOCTb, Kacaroasics cepsl,
OUIMHIPA, KOHYCA; TUIOLIAIb
HOBEPXHOCTH TUPaMUJIBL,

TPUTOHOMETpUYECKHUE (DYHKITUH,
obpaTtHbie PpyHKIHH. YMeeT
«auTaTh» rpaduKu QyHKITHI.

Pemaer 3a1aun Ha MPOIEHTHI,
JIOJIU ¥ YaCTH, Ha JBHKEHNE,
paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ]a4H U3
o0JacTy yrpaBieHu!s JINIHBIMHI H
CEeMCHHBIMU (pHHAHCAMHU.

Brraucinsier cpennee
apudmernyeckoe. [Ipumenser
rpadUYeCcKue METOIbI
HCCIIECIOBAHMUS K PEIICHHUIO
3ajay.

DOpMyNIHUpYyET IMOHATHUS:
CIIy4alHbIM OIBIT U CIy4YaliHOE
COOBITHE; BEPOSATHOCTE,
CIly4aiiHble BEJTMUNHBI, 3aKOH
OONBIIKX YUCeT B IPUPOAHBIX H
OOIIECTBEHHBIX SBJICHUSX.
Bocnpoussoaut Gpopmysl
CIIOKEHUS U YMHOKEHUS
BEPOSITHOCTEM.

Onpenensger TOUKY, IPAMYIO,
IIJIOCKOCTB, TPOCTPAHCTBO,
JIBYTPaHHBIN yro,
CKpEIMBAIOIINECS MPSMBIE,
NapauIeIbHOCTD U
MEPIEHIUKYISIPHOCTh MPSAMBIX U
IJTIOCKOCTEM, YroJl MeX1y
MPSIMBIMH, YTOJI MEXY MPAMOU
1 TUIOCKOCTBIO, YTOJI MEXKTY
IJIOCKOCTSIMH, PACCTOSTHHE OT
TOYKH JI0 TUIOCKOCTH,
PacCTOSIHUE MEXAY NPSMBIMH,
PacCTOSHUE MEXAY
IJIOCKOCTSIMH.

[lepeuncnser BuabI
MHOTOTPAHHUKOB U (QUTYD
Bpaienusi. BocrpousBoaur
CEYCHHUSI MHOTOT'PaHHUKOB H
¢duryp BpaiieHus. Berauciser mo
dhopmynamMm 0OBEMBI U TIIOMIATH
MOBEPXHOCTEH MHOTOTPAaHHUKOB
U GUryp BpameHHs.




MIPHU3MBI, KOHYCa, IWIHHIPA,
IIoIIaab cephl; 00beM Kyoa,
MPSIMOYTOJIEHOTO
napajuiesenuIesaa, MUupaMuspl,
MIPU3MBI, IIWITUH/IPA, KOHYCa,
mapa. 3HaTh H300pakeHHE
MHOTOTPaHHUKOB U TEJ
BpallleHUs, UX CeUCHUsI. 3HATh
CHMMETPHIO B IPOCTPAHCTBE;
MPaBWJILHBIC MHOTOTPaHHUKH.

3 11. 3HaTh NOHATHS: JBUXKCHHE,
napajuiesibHbIN IepeHoc,
CUMMETPHS Ha IJIOCKOCTH U B
MPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHus MOI00MS,
nmoto0HbIe QUTYPBI; pPaBHBIE U
noo0HbIe (GUTYPHI (B TOM YHCIIEe
B IIPUPO/IE, HCKYCCTRBE,
aApPXUTEKType). 3HATh IPUEMBI
BBIUHCIICHUS T€OMETPUICCKUX
BEJIMYMH (JUTMHA, YTOJI, TUIOIIATh,
00BeM).

3 12. 3HaTh NOHATHS: IJIMHA,
YTOJI, TUIOIA b, 00BEM, IIONIAb
MOBEPXHOCTH. 3HATH (YOPMYJIbI
BBIYMCIICHHUS 00BEMOB TEll,
IJIOIa/IeH, YTJIOB.

3 13. 3HaTh NOHATHS:
MPSIMOYTOJIbHAS CHCTEMA
KOOPJMHAT, KOOPIUHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIPHOE MPOU3BEICHNE, YOI
MEXy BEKTOpaMHu, CyMMa
BEKTOPOB, IIPOHU3BE/ICHNE
BEKTOpa Ha YHCII0. 3HATh
(hOopMYyJIbI BEIYUCIICHUS
KOOpJMHAT CepeIMHBI OTPEe3Ka,
PacCTOSHUS MEXKAY ABYMS
TOYKAMHM.

3 14. 3HaTh pa3nuyuHbIE METOAbI
pelIeHUs] MaTeMaTUYEeCKIX
3ajJ1a4; 3HaTh MaTeMaTHYECKue
MOJICIIH B IPUPOJE; 3HATH
MaTeMaTU4YeCKUe OTKPBITUS
POCCHICKON U MUPOBOM HayKH.

Ilepeuuncnser cBoiicTBa
nBwxenus. [lapamienbHoro
IepeHoca, mpeodpazoBaHuUs
nooousl.

OnucheIBaeT paBHBIE U TTOIOOHEBIE
(urypsrl.

Brruncnsier reomerpuueckue
BEJIWYUHBIL: JJTMHA, YTOJ,
IUIOIIAab, OOBEM.

DopMyIHpYyET ONPeaeICHUS:
JUIMHBI, YT, TUIOIaau, o0bema,
IUTOIIAAH IOBEPXHOCTH.
[Ipumenser hopMyITsl
BBIYHCIICHHS 00BEMOB TEII,
IoIIaAeH, YTIoB K PelICHHIO
3amad.

N300pakaet npsiMOyToJIbHYIO
CHCTEMY KOODJIMHAT.
Ormpenensier KOOPIAMHATHI TOYKH.
BeKTOpa. Berauciser cymmy
BEKTOPOB, TIPOU3BEJICHNE
BEKTOpa Ha YUCII0, KOOPJHHATHI
CEepeIMHBI OTPE3Ka, PACCTOSHUS
MEXKIY IBYMSI TOUKAMHU.

Pemaer MaTemaTHueckue 3a1aun
Pa3IMYHBIMHA METOJaMH.
[lepeuncnser MmaTeMaTH4ecKue
OTKPBITUS POCCUHCKON U
MHUPOBOH HayKH.

Ilepeyens ymenuii,
O0CBaNBaeMbIX B paMKax
AUCUMILTHHBI

V 1. Bnagets MeTomaMu
JTIOKa3aTeNbCTB, AITOPUTMaMHU
peleHus 3aaay; yMeTh
(bopMyIupoBaTh ONpeaeNeHu,
AKCUOMBI ¥ TEOPEMBI, IPUMEHSATh
UX, IPOBOJIUTH IOKA3aTeIIbHbIC
paccyXkAeHUS B XOA€ PELLICHUS
3ajau.

XapaKkTepUCTUKHU
AEeMOHCTPUPYEMBbIX YMeHUI

Buianeer metonamu
JI0Ka3aTeJIbCTB, aITOPUTMaMHU
peuieHus 3a1a4.
dopMynaHpyeT oNpeaeIeHHUs,
aKCHOMBI U TeopeMbl. Penaet
3a/1a4U.

OrneHka pe3yIbTaToB
BBITIOJTHCHHUS

IIpoBepouHast U KOHTPOJIbHAS
paboTEHL.

Pemenne ynpaxHeHU# y TOCKU.
MatemMaTn4ecK1il JUKTaHT.
BrmmonHenne JomManiHero
3aaHusl.

Ycerabli onpoc. @poHTaTBHBINR
ornpoc.




VY 2. YMeTs onepupoBath
HNOHATHAMU: CTEIIEHb YHCIIA,
JorapuM 9uciIa; YMETh
BBITIOJTHSATH BEIYUCIICHHE
3HAYCHHUH U TIPeoOpa3oBaHus
BBIP@)KEHUH CO CTENCHSIMU U
norapudmamu, mpeoOpazoBaHUs
JIPOOHO-pAITUMOHATBHBIX
BBIPAXKEHUM.

VYV 3. YmMeTb onepupoBaTth
MOHATHSMU: palliOHAIILHBIE,
UppaLrOHANbHEIE,
[IOKa3aTeNbHbIE, CTCTICHHbIC,
norapudmMuieckue,
TPUTOHOMETPUUECKUE YPaBHEHUS
Y HEPABEHCTBA, X CUCTEMBI.

VY 4. YmMetb onepupoBaTh
MOHATHAMU: (PYHKIUS,
HeTpepbIBHAS QYHKIHA,
MIPOU3BOIHAS, TICPBOOOPA3HAS,
oTpeieIeHHBII HHTETPa; yMETh
HaXOIUTh [IPOU3BOJHbIC
3JIEMEHTapHBIX (YHKINH,
UCTIONB3YSl CIIPABOYHBIC
MaTepHabl; HCCIEA0BATh B
MPOCTEHIINX CITydyastx QyHKIIH
Ha MOHOTOHHOCTb, HAXOAHUTh
HanOOJIbIINE U HAUMEHBIIHNE
3Ha4YeHUs PYHKIHHA; CTPOUTD
rpauKd MHOTOUJIEHOB C
UCIIOJIb30BaHHEM arlnapaTa
MaTEeMaTHYECKOI0 aHANIN3a;
INPUMEHSTH IPOU3BOAHYIO MIPU
peIlIeHNH 337124 Ha IBUIKEHHE;
pemarb NpakTHKO-
OpPHEHTUPOBAHHBIC 33/1a4H Ha
HanOOJbIINE U HANMEHBIIHE
3HAYCHUS, HA HAXOXK/CHHE MyTH,
CKOPOCTH U YCKOPEHHS.

V 5. VYMmeTs onepupoBaTh
TIOHSATHSAMU: pallioHaIbHAs
GbyHKLUS, TOKa3aTenbHas
¢byHKLu, cTeneHHas GyHKUUS,
norapudmudeckas GyHKIHS,
TPUTOHOMETpUYECKUE QYHKIINH,
oOpaTtHble QyHKIMH; yMEHHE
CTpOUTH rpa)uKu U3yUEHHBIX
(bYHKIUI, UCTIONB30BATh

rpad UKy pH U3y4eHUN
NPOLIECCOB U 3aBUCUMOCTEH, IPH
pelleHHUH 3a/1a4 U3 JIPYTHX
y4eOHBIX PEMETOB U 3a/1a4 U3
peanbHOM KU3HU; BRIPaXKaTh
dbopMyJsiaMHu 3aBUCUMOCTH
MEX]Y BEIIMYUHAMH.

VY 6. YMeTh peiiath TEKCTOBBIC
3a[a4i pa3HbIX THIIOB (B TOM
ylcJie Ha MPOLEHTHI, 10JU U

OmnepupyeT NOHATUSIMH: CTETICHb
4HCIia, JorapudM Juca.
BeImonHseT BEIYUCTICHHS
3Ha4YeHUI U MpeoOpa3oBaHus
BBIPKCHHUI CO CTETICHSIMHU U
norapudMamu, Ipeodpa3zoBaHUs
JPOOHO-paIMOHATBHBIX
BBIPAKCHUM.

Bnageer nonstusmu:
palMoHaIbHEIE,
HppaloHaIbHbIE,
MTOKa3aTeNbHbIe, CTETICHHBIE,
JorapupMuyecKue,
TPUTOHOMETPUIECKIE YPABHEHUS
Y HEpaBEHCTBA, UX CHCTEMBI.
OrnepupyeT HOHIATHSIMHU:
(dyHKUUS, HeNpephIBHAS
(hyHKIHS, TPOU3BOIHAS,
epBooOpa3Has, ONpeICIICHHBIN
WHTETpal.

Brruncnsier nponsBoaHbIE
AIEMEHTAPHBIX (yHKITHA.
Uccnenyer ¢pyHkuum Ha
MOHOTOHHOCTh. Haxomut
HauOOoJIbIlIee ¥ HAUMEHBIIIEE
3Ha4YeHUs PyHKIHH.

[Ipumensier noHsTHA

panroHa bHasT QYHKIHSL,
rokasartesbHast QYHKIHS,
cTereHHas GyHKUus,
norapupmudeckas GyHKIHS,
TPUTOHOMETpPHUUECKUE (DYHKIINH,
oOpaTHble (PYHKIIMU K PEIICHHIO
yIpaXHEHUH.

Crpour rpaduku 3TuX HyHKIUH,
HCHONB3YET rpaduKu
3aBHCUMOCTEH JJISl peLIeHHs
3anay. CoctaBnger GopMyIsl
3aBHCUMOCTH MEXIY
BEJIMYMHAMM.

Pemaer 3aavud Pa3JInIHbIX
THUIIOB, B TOM YHCJIC Ha
TIPONICHTHI, 10JIM U 4aCTH, Ha




4acTu, Ha IBI)KEHHE, paboTy,
CTOMMOCTH TOBApOB H YCIYT,
HAJIOTH, 3aJa41 U3 00aCTH
yhpaBlieHHUs TUYHBIMHA U
CEeMEUHBIMU (PUHAHCAMH );
COCTaBIISITh BBIPAYKEHIIS,
ypaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI TI0 YCIOBHIO 33]a4H,
MCCIIeIOBAThH TIOJYUCHHOE
peleHne 1 OLIeHUBATh
MpaBIONOJ00HOCTDb PE3yIbTaTOB.
VYV 7. YMeThb onepupoBaTh
MOHATHSAMU: CpeTHee
apupMeTHIecKoe, MeInana,
HauOoIbIIIee U HAaMEHbIIIEe
3HaYEHUS, pa3Max, AUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHHE
YHCIIOBOTO HabOpa; yMeHue
W3BIIEKATh, HHTEPIPETHPOBATH
UHQOPMAIUIO, IPEACTABICHHYIO
B TaOJUIIaX, HA JUarpaMMax,
rpadukax, OTpaKaromyro
CBOICTBA pealTbHBIX MPOIIECCOB H
SIBJICHUH; TIPEICTABIATh
UHQOPMAIUIO C TTOMOUIBIO
TaOIUI] ¥ TUArpamMm;
UCCIIEIOBATh CTATHCTHUECKHUE
JAaHHBIE, B TOM YHCIIE C
MIPUMEHEHUEM TpadraecKux
METOJIOB U AJIEKTPOHHBIX
CPE/ICTB;

V 8. YMmeTs onepupoBaTh
MOHATUSAMU: CIy4YailHbIA OIBIT U
ciyuyaitHoe coOBITHE,
BEPOSITHOCTh CIIy4aliHOTO
COOBITHS;, yMETh BBIUUCIIAT
BEPOSTHOCTh C UCTIOIb30BaHUEM
rpapuUecKiX METO/IOB;
MIPUMEHATH (POPMYJIIBI CIIOKEHUS
Y YMHOKEHUS BEPOSTHOCTEH,
KOMOWHATOpHBIE (DaKTHI U
(hOopMyITBI TIpH pPEIIEHUH 3a]1aY;
OLIGHUBAThH BEPOSITHOCTH
peaNbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIy4YaHbIMU BETUYMHAMU;
YMETh PUBOAUTE IPUMEPHI
NPOSIBIICHUS 3aKOHA OOJIBIINX
4Kces B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHHSAX;

V¥ 9. YmMmets onepupoBarthb
MOHSATHSMU: TOYKA, TIpsSMast,
TUIOCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBIHA yTrod,
CKPEUIUBAOIIHECS TIPSIMBIE,
napayienbHOCTh U
NEePIEHIUKYISPHOCTD MPSIMBIX H
TUIOCKOCTEMH, YTOJI MEXKAY
MPSIMBIMH, YTOJI MEXITy TIPSIMON

JBIKCHHE, pa0O0Ty, CTOUMOCTh
TOBapOB M YCIYT, HAJIOTH, 3a/1a49H
13 00JIACTH YIIPABIICHUS
JINYHBIMHU U CEMEHHBIMU
(huHaHCAMH.

CocraBiseT BEIpaKCHUS,
ypaBHEHUSs, HEPABCHCTBA U MX
CUCTEMBI 110 YCJIOBHIO 33JIa4H,
HCCIIEYeT MOTYICHHOE PEeIICHNE
Y OIICHUBATh €TO0.

[TpumensieT MOHATHSA: CpeHee
apupMeTHIecKoe, MeIMaHa,
HanOoJbIlee U HAUMEHbIIIEe
3HAUCHMUS, pa3Max, JUCIepCus,
CTaH/IapPTHOE OTKIOHEHHE
YHCI0BOro Habopa K PeleHnIo
3ajad.

AHanmm3upyet nHGOpPMAIIIO
TabMuIl, TMarpaMm, rpapuKos;
MpeacTaBisieT HHQOpMAIIHIO B
Ta0JIUIax U quarpaMMmax.

BeimomnasieT pacueTs
BEPOSTHOCTB C UCIIOJIb30BAaHUEM
rpadUuecKuX METOJIOB,
CIIOKEHHS U YMHOKEHUS
BEPOSTHOCTEH; OIICHHBACT
BEPOSITHOCTU PeaNTbHBIX
COOBITHH.

[TpuBoANT MPUMEPHI MPOSIBICHUS
3aKOHa OOJIBIIMX YHCEN B
MPUPOAHBIX ¥ OOIIECTBEHHBIX
SIBJICHUSIX.

[IpumensaeT NOHATHUSA: TOUKA,
psiMas, II0CKOCTb,
MIPOCTPAHCTBO, IBYIPaHHBII
YTOl, CKPELUBAIOIIHECS
MpsIMBIE, MTAPAJUIEIBHOCTD U
NEPHEHANKYJIAPHOCTD NPSIMBIX U
IJIOCKOCTEN K PEIIEHUIO 3a1a4;
PacCUUTBIBAET: YIOJ MEKIY
HPSIMBIMH, YTOJI MEXY IPSIMOU




Y TUTOCKOCTBIO, YTOJI MEKITY
TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TIIOCKOCTH,
PacCTOSHUE MEXTY MPSIMBIMH,
paccTosiHue MEXIy
TUIOCKOCTSIMH;, YMEHHE
UCIIOJIb30BaTh MPHU PEIICHUU
3a]1a4 U3y4eHHBIC (DaKThl U
TEOpEMBI TUTAHUMETPHUH; YMEHNE
OIICHUBAThH Pa3Mephbl 00BEKTOB
OKPYKaroIlero Mupa.

VYV 10 YMeTb onepupoBaTh
MOHATHSMHU: MHOTOTPaHHUK,
CEUYCHUE MHOTOTpaHHUKA, KYO,
napaJuieseTuIie]], Mpu3Ma,
nupaMuia, Gurypa u
MOBEPXHOCTh BPAICHHUS,
HWIMHIP, KOHYC, map, cdepa,
cedyeHus QUTYpHI BpalleHus,
TJIOCKOCTh, Kacaromiasicst chepsl,
WIMHIPA, KOHYCa, TUIOIIAh
TTOBEPXHOCTH TTHPAMHU/IBL,
MIPU3MBI, KOHYCa, IWIHHIPA,
IoIIabL ceprl, 00beM Kyoa,
MPSIMOYTOJILHOTO
napajuiesienuIieaa, MupaMupl,
MPU3MBI, [IWJIUHPA, KOHYCA,
mapa; yMeHue n300paxarh
MHOTOTPaHHUKH U TIOBEPXHOCTH
BpaIlleHUs], UX CEUSHUS OT PYKH,
C TIOMOIIIBIO YEPTEIKHBIX
WHCTPYMEHTOB M AJIEKTPOHHBIX
CPEeJICTB; YMEHHUE PacliO3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE Paclio3HaBaTh
MPaBWIILHBIE MHOTOTPaHHUKH.
VY 11. YmMets onepupoBatb
MOHATUSMU: JIBHKECHUE B
MPOCTPAHCTBE, MTOI00HEIE
(UTYpHI B IPOCTPAHCTBE;
HCIOJIb30BaTh OTHOIICHUE
IJIOIIAJEH MOBEPXHOCTEN U
00BEMOB 1TOJIOOHBIX (GUTYP TIPH
pelIeHUH 3a1a4.

V 12. YMeTh BBIYUCTATH
T€OMETPHUYECKUE BETUIUHBI
(nmuHa, yrou, miomanb, 00beM,
TJIOIAh TIOBEPXHOCTH),
WCTIONB3YsI U3YUYECHHBIE (POPMYITBI
U METOJIBI.

VY 13. YmMeTs onepupoBarth
MOHATHUSAMU: TIPSIMOYTOJIbHAS
CUCTEeMa KOOPJIMHAT,
KOOPJMHATHI TOUKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKASIPHOE
MIPOU3BEJICHUE, YTOII MEXKTY
BEKTOPaMHU, CYyMMa BEKTOPOB,
MIPOM3BEJICHIE BEKTOPA Ha

" TJIOCKOCTBIO, YT'OJI MCIKAY
IIJIOCKOCTAMH, PACCTOAHUEC OT
TOYKH 10 IIJIOCKOCTH,
PaCCTOAHUC MEKIY IPSAMBIMU,
PacCTOAHNE MEXKIY
IIJIOCKOCTAMMU, PEIIACT 3aga4u C
HCIOJIb30BaTh TCOPEM
MJIaHUMCTPUU.

Bunageer nonatusamu:
MHOTOTPaHHUKH U TeJa
BPAIICHHS; BBIYUCIISCT CCUCHHS
MHOTOTPaHHUKOB , TUTOIIAIA
MOBEPXHOCTEN IMIIMH]IPA,
KOHYyca, 11apa, cepsl,
NUPaMUBL, IPU3MBI,
napayuienenumnena. Beiompaet
CHOCO0 pelIeHHs ¥ peracT
3aJauu Ha BBIYHCICHUE 00beMa
Ky0a, MpsIMOYTOIEHOTO
napaieNenueaa, MIPaMuIbl,
IIPU3MBI, WINHAPA, KOHYCA,
mapa. M3o0paxaer Ha pucyHKax
MHOTOTPaHHUKH, UX CCUCHHUS,
MMOBCPXHOCTH BpALICHUA.
Onpenem{eT TUIIBI IIPaBUJIbHBIX
MHOTOTPaHHUKOB M U300paxaer
UX Ha pUCyHKe. PacrosHaer
CUMMETPHIO B POCTPAHCTBE.

OmnpenensietT Tog00HBIE PUTYPEI
Y JABM)KEHHUE B IIPOCTPAHCTBE.
Hcnonb3yer oTHOIIEHNE
IJIOIAEH TOBEPXHOCTEN U
00BEMOB TMOJIOOHBIX (GUTYD MPH
pelIeHnH 3a/1a4.

[Mpumensier popmyIbl st
BBIYHCIIEHHS JUIMHBI, YIJIa,
IUIOIIAAH, 00BEMOB, IJIOMAAeH
IIOBEPXHOCTEH NIPH PELLICHUN
3aJa4; BEIOMpAaeT METO.
pelIeHus.

OrnepupyeT HOHATHSIMHU:
MIPSIMOYTOJIbHAS CHCTEMA
KOOpJWHAT, KOOPIUHATHI TOUKH,
BeKTOp. Berancisier koopanHATHI
BEKTOpA, CKaJISIPHOE
MIPOU3BEJICHUE, YOIl MEXKTY
BEKTOpPAaMH, CyMMa BEKTOPOB,
MIPOU3BEJCHUE BEKTOpA HA




YHUCJIO0; HAXOJIUTh C TOMOUIBIO
U3YUYEHHBIX QOPMYI KOOPHMHATHI
CEepEeNMHBI OTPE3Ka, pACCTOSIHUE
MEXIYy JBYMS TOUKAMH.

V 14. YMeTs BEIOHpATH
MOAXOASIINNA N3YYEHHBIA METO/
JUTSL peIlICHUs 3a]1a4H,
pacro3HaBaTh MaTeMaTUICCKUE
(haKThI 1 MaTEeMaTUIECKIE
MOJICNIY B IPUPOIAHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B
HCKYCCTBE; YMEHUE IPUBOIUTh
MPUMEPBI MATEMATUYECKUX
OTKPBITUHA POCCUHUCKOU U

YUCJIO; HAXOIUT C TOMOIIIBIO
(hopMyIT KOOPAUHATHI CEPEIIHBI
OTpE3Ka, PACCTOSTHHAE MEXKIY
JIByMSI TOUKAMU.

Bri6upaeT crmocob penreHus
3a/ad.

Pacnoznaer matematuueckue
(bakThl U MATEMAaTUYCCKHUEC
MOJIETH B IPUPOIHBIX U
OOIICCTBEHHBIX SBJICHUSX, B
HCKYCCTBE; PUBOAUT MPUMEPHI
MaTeMaTHIECKUX OTKPBITHHA
poccUiicKoi 1 MUPOBOM
MAaTeMaTUYECKON HAyKH.

MHUPOBOM MaTeMaTHYECKOU
HaYKH.

2. ®OPMbI KOHTPO.ISI U OUEHKH OCBOEHMS YYEBHOM JUCHUILJIMHBI IO TEMAM
(PA3JIEJIAM)

[IpenMeToM OLIGHKH CIIy’KaT JTUYHOCTHBIC, METalmpeaMETHbIE U MPEAMETHBIC PE3yJbTaThl
OCBOEHHUSI y4eOHOUM MUCIUIUIMHBI, MPEIyCMOTPEHHBIE MPUMEPHOW MPOrpaMMoOi MO JUCIHILIAHE
MaTeMaTHKa U HallpaBJICHHbIE Ha (DOPMHUPOBAHHE OOIINX KOMIIETECHIUH.

Texymuid KOHTPOJb MPOBOJUTCS C IEIbI0 OOBEKTUBHOM OIEHKH KauyecTBa OCBOCHUS
IpOTrpaMMbl  Y4eOHOW IMCUMIUIMHBL, a TAaKK€ CTHUMYJIHMPOBAaHUS Y4eOHOW pabOTHI CTYIESHTOB,
MOHMTOPHMHIA pE3YyJIbTaTOB OOpa30BaTEIbHOM JEATENBHOCTH, IOATOTOBKU K IPOMEKYTOUYHOMN
aTTecTaluu U o0ecreueHrs MaKCuMaabHON 2(EKTUBHOCTH 00pa30BaTEIHLHOTO Mpolecca.

Texymuii KOHTPOJIb MPOBOJIUTCS TpEroiaBaTesieM Ha JI00OM M3 BUIOB Y4E€OHBIX 3aHSITHH.
@DopMbI TEKYLIET0 KOHTPOJIS (IIpoBepoyuHas paboTa, TECTUPOBAHUE, ONPOC, BBHIIOJIHEHNE U 3aIlUTa
NPaKTUYeCKUX palboT, BBIIOJHEHHE pedepaToB  (JIOKJIAZ0B), MOJArOTOBKA IPE3EHTAlMH,
HaOJroIeHue 3a JEATeNbHOCTBIO 00YJaroUIMXCsl U T.1.) BEIOMPAIOTCS MpernoaaBaTesieM, UCX0Is U3
METOAMYECKOHN 11e1eCO00Pa3HOCTH.

Py0OexxHbIil KOHTPOJNIb SIBISIETCSI KOHTPOJIBHOM TOYKOM IO 3aBEPIICHHIO OTAEIBHOrO pasjiena
yaeOHOM aucuumuiuHbl. Dopmbl pyOeKHOTO KOHTPOIS (KOHTpOJIbHAs paboTa, KOHTPOJILHOE
TECTUPOBAaHUE, BBIOJIHEHNUE MPOEKTA) BBIOMPAIOTCS IMpernojaBaTesieM, UCXOAS U3 METOINYECKOU
11eJIECO00Pa3HOCTH.

[TpoMexyTouHass  aTTecTalus no  y4yeOHOMH (3auer,
T epeHIIMPOBaHHBIA  3a4eT, 3K3aMEH) OCYIIECTBIAETCS B paMKax pyOeKHOTro KOHTPOJIS
(ceMecTpOoBbIE HCIBITAHWS) U 1O 3aBEPIICHUH HW3YYCHHUS JAHHOW JUCIUIUIMHBI, TO3BOJISET

CTYACHTOB JAUCIUITIIINHC

ONpPCACIINTh KaUCCTBO U YPOBCHb €C OCBOCHUA.

KoHTpoJb 1 o11eHKa 0cBOeHMS Y4eOHOI JUCHUIIMHBI 10 TeMaM (pa3aesiam)



CDOpMLI 1 METOAblI KOHTPOJIA

HanMeHoBaHME Texyuuii KOHTPOIIb PyGesxHbII KOHTPOIIb Hpg;;:)cx;’;]f;:aﬂ
JUJAKTAYECKOMN
CAMHHULIBL ®opma IIpoBepsieMble ®opma [IpoBepsieMble ®opma | TIpoBepsieMble
KOHTpPOJIA OK;V,3 KOHTPOJISt OK;V, 3 KOHTPOJIA OK; V,3

Pasznen 1 IlapajieJibHOCTH NPSMBIX M IIJIOCKOCTeH

KoHTpOJBb O OK 03., OK 05.

pasnery 1 - _ Hpoz&gz)(;';ﬁaﬂ V1,V6,Y09.

P 31.,36.,309.

Paznen 2 [lepneHIMKYIAPHOCTD NPSAMBIX H MVIOCKOCTEI

Konrpous mo [TpoBepouHas OK 03., OK 05.

paszeiy 2 - - paGota V1,Y6,V09.
31.,36.,309.

Pa3nen 3 Tpuronomerpnieckue popMyJibl U QyHKIUT

Konrpoub no _ _ KonTponbHas OK 05,

paznenay 3 pabora ¥ 3,3.3

Pasnen 4 Tpuronomerpuyeckue ypaBHeHust

KonTnoas nmo KonTpombpHas OK 03., OK 05.

pasneay 4 paboTta v 2.,32.

Pasnen S JlekapToBbl KOOPAMHATHI U BEKTOPbI B IPOCTPAHCTBE

KonTnoas nmo [TpoBepouHas OK 03., OK 05.

pazaeny S pabora V12,312

Paznen 6 Ilpon3sBogHas M eé reoMeTpUYeCKU CMBICII

KonTDOB 1O KoHTtpoibHas OK 03., OK 05.

pasiey 6 pabota vV 4.,34.

Pasznen 7 [IpumMeHeHre NPOU3BOIHOM K HCCIeOBAHMIO (PYyHKUMIA

KonTpnoas no KoHTponbHas OK 03, OK 05

pasnexy 7 pabora V5,35.

Pasnen 8 nmo pasneny IlepBoobpa3nas

KonTpoas no Pemenune |OK 03., OK 05.

pasneiny 8 3agannii B Y 4., 3 4.

TeTpaasx

Pasznen 9 UuTerpan

KoHTDOB 1O KoHTponpHas OK 03, OK 05

paszaeny 9 pabota V4.,34.

Pa3gen 10 Muororpananku. O0beMbl MHOTOTPAHHUKOB

KonTpoas no KonTtpoipHas OK 05

pazneny 10 pabota V.2,3.2

Pa3gen 11 Crenennas pynkuus

Konrpoub no [TpoBepouHas OK 05.

pazzeny 11 pabora V.3,V5
3.3,3.5

Paznen 12 [lokazarenbHas GpyHKIMS




KonTpouas no KontponbHas OK 05.

pasneay 12 paboTa V.3,¥5
3.3,3.5

Pa3gen 13 Tesa Bpamenusi. O0beMbI M IOBEPXHOCTH TeJI BpallleHUs

KonTpous no KontponbHas

pazaenay 13 pabota

Pa3gen 14 Jlorapugmudeckas GpyHKIHA

KonTpoJs no KontponbHas OK 05.

pasnedny 14 pabota V.3,V5
3.3,3.5

Pa3ngen 15 KomOnnaropuka. Cratucruka

KoHnTpOJb MO Pemenne |OK 05.
pasaeny 15 3amanuii s Y. 1, V.8

terpagax  3-1,3.8

Paznen 16 DieMeHTHI TeOPUHM BEPOSITHOCTH

KoHTDOJBL IO Pemenne  |OK 05.
pasneny 16 3aganuits Y. 1,VY.8

rerpanax - 1,3. 8

Pa3nes 17 O60611aio1ee noBTopenune

Hrtorosas
KOHTPOJIbHAs
paborta
IInomMe:xvTOUHA TTucemennas |[OK 03, OK 05.
S aTTecTalms bx3amenarmo [Y 1,V 2,V 3,
HHas pabora Y 4, Y 5,V 6
31,32,3.3,3
4,35,36.

3. KOHTPOJIBHO-OLHEHOYHBIE CPEJICTBA IJIsA TIPOBEJIEHUSA
TEKYIIEI'O KOHTPOJISA
VYcTHBIN onpoc 00yJaromuxcs.
@pOHTANBHBIN ONPOC.
MaremaTnaeckuii TUKTAHT.
Pewienue 3ananuit y 10CKu.
Permenune 3ananuit B pabouux TeTpaisx.

a b~ wpdE

4. KOHTPOJIbHO-OIIEHOYHBIE CPE/JICTBA JIJISI KOHTPO.IS IO PA3JIETY
(PYBEKHBI KOHTPO.Ib)

dopma npoBeIeHUs] KOHTPOJIS IO Pa3Jieny SBJsSETCs MMCbMEHHAs KOHTPOJIbHAsA paboTa, pacCUMTaHa
Ha OJIUH YPOK (45 MHHYT); caMOCTOsITeIbHAsT padoTa pacCuMTaHa Ha OJIUH YPOK (45 MUHYT).
VYc10BUS BHIIOTHEHUS JIUCTHI € 3aJJaHUEM.

Kpurepuu onieHuBaHUs

Onenka [IpaBribHOCTH (OMIMOOYHOCTD) PELIEHUS
5} [TonHoe BepHOE pelieHue.
4 BepHoe pernienue, HO UMEIOTCA HEOONBIINE HEJOUYETHI, B 1I€JIOM HE BIUAIOLIME
Ha peLICHHUE.




3 Pemenue B 1menom BepHoe. OHAKO OHO COACPKUT s OMIMOOK, JTUOO HE
pPacCMOTpPEHHE OTHENbHBIX CIy4aeB, HO MOKET CTaTh IPaBUJIBHBIM IOCIE
HEOOJIBIIIUX UCTIPABJICHUH WIIA JOTIOJTHEHUH.

1-2 Pemenne HeBepHOE. Penenne oTcyTCTBYET.

CamocrosiTesbHasi padora no treme «IlapajuielbHOCTh NPSAMBIX U IIJIOCKOCTEI»
Bapuant I
1. Man otpe3ok AB u Touka M-cepenuna orpeska AB. 13 Touek A, B, M nipoBeieHbl
napajuieiabHble MPsAMbIE, IEPECeKaroIINe IMI0CKOCTh B Toukax Al, B1, M1. Halitu jyinny otpeska
MM1, eciu
AAI1=8 cM, BB1=12 cm. OTpe3ok AB He nepecekaeT miI0CKOCTb.
2. Otpe3ok AB nepecekaet miockoctb. Touka C-cepeauna otpeska AB. U3 Touek A, B, C
MPOBEJICHBI MapajuIeIbHbIE TPSIMbIE, ITepeceKaroniue miockocts B Toukax Al, B1, C1. Haiitu
nnuny otpeska CCl, ecnmn AA1=6 cm, BB1=10 cm.
3. Yepes xonen A orpeska AB npoBeaena miockocts. Yepes koHer B u Touky C aToro orpeska
MIPOBEICHBI NTapaJIeIbHBIC MPAMBIE, TIEpEeCceKarone mIockocTh B Toukax Bl u C1. Haiitu niouny
orpeska BBI, eciu AB = 6¢cm. AC : CC1 = 2:5.
4. JIBe mapasuiebHbIe IPSIMBIEC @ B b COOTBETCTBEHHO MapasuiebHbI TpsMbIM ¢ U d. Kak
pacroyoKeHsl psMble a 1 d?
Bapmuant 11
1. lan orpe3ok AB u Touka M-cepenuna orpeska AB. U3 Touek A, B, M nipoBenieHbl
napasuieNibHbIe MpsIMbIe, TIepeceKarolne IOCKoCcTh B Toukax Al, B1, M1. Haiitu muny oTpeska
MM1, ecan
AA1=16 cm, BBI=10 cm. Otpe3ok AB He nepecekaer I0CKOCTb.
2. Otpesok AB mnepecekaer miockocTh. Touka C-cepenuna otpeska AB. 13 Touek A, B, C
MIPOBE/ICHBI TTapaJIeIbHBIC MPAMBIE, TIEpeceKarolIre mIockocTs B Toukax Al, B1, C1. Haittu
qmny otpeska CCl, ecniu AA1= 8 cm, BB1=14 cm.
3. Uepes konen A orpeska AB nposenena mockocts. Yepes konen B u Touky C aToro orpeska
MIPOBE/ICHBI NTapaJIEIbHbIE MPAMbIE, TIEpECeKaroIIne MI0CKOCTh B Toukax Bl u Cl. Haiitu nnuny
otpe3ka BBI1, ecniu AB = 12cm. AC : CC1 =4:10.
4. JIBe mapasienabHble IpSIMbIE a U b COOTBETCTBEHHO MapaienbHbl mpsaMbIM k u f. Kak
pacmnosoKeHsl npsimble a u {7
CamocrosiTeibHast padora no Teme «llepneHIMKYISIPHOCTD NMPAMBIX M IJIOCKOCTEH»
Bapuanr I

1. ITpsimbie AB, AC u AD nonapso nepnenaukyisipasl. Haiitu otpesok CD, ecnu

AB = 6¢cm, BC =14 cm, AD =3 cm.
2. BepxHHe KOHIIBI IBYX BEPTUKAIBHO CTOSIIUX CTOJIOOB COETMHEHBI MEPEKIAIMHON JUIMHOM 6, 5
M. Bricota cton60B 2, 9 M u 3,2 M. HaliTu paccTosiHre MEXTy CTOI0aMHU.
3. VI3 TOUKHM K IJIOCKOCTH MPOBEACHBI JIBE HAKIIOHHBIE, paBHbIe 5 1M U 9 M. PazHocTh mpoekuuii
ATUX HAaKJIOHHBIX paBHa 4 1M. HallTu mpoeKIru 3TUX HAKJIOHHBIX.
4. HaiiTu paccTosiHME OT cepelnHbI 0Tpe3ka AB 10 MI0CKOCTH, TepeceKaroe 3TOT OTPE30K, ECIIN
paccTostHus OT ToueK A u B 1o miiockoctr paBHbl 7,2 cm 1 3,1 cMm.
5. Uepes Bepmnny A xBagpara ABCD npoBenena npsimas AM, nepneHIuKyIIsipHas INIOCKOCTH
BCD. Haiitu paccrostuust oT Touku M 110 BepiinH kBajaparta, ecin BC=12 cm, AM =5cm

Bapuanr 11

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

AB =4 cm, BC =12 cm, AD =6 cm.



2. BepxHue KOHIIBI IBYX BEPTUKAIBHO CTOSIIIMX CTOJIOOB COCTUHEHBI TIEPEKIAAMHON ITTMHOM 5, 3
M. BeicoTa croni6oB 2, 3 M u 3,7 M. Haiitu paccTosiHue Mex Iy CTOTOAMH.

3. VI3 TOYKH K TIJIOCKOCTHU MPOBEICHBI JIB€ HAKJIOHHBIE, paBHbIE 6 1M 1 10 1M. Pa3zHOCTh poekimii
ATUX HAKJIOHHBIX paBHA 4 1M. HaiiTu npoekuuu 3TUX HaAaKJIOHHBIX.

4. Haiitu paccTostHuEe OT cepeArHbl oTpe3ka AB 110 MIocKkocTH, nepecekaroneid 3TOT 0TPE30K, €CIIU
paccrosinus oT Touek A u B 10 miiockoctu paBHbl 6,4 cm u 4,2 oM.

5. Uepes Bepmnny A kBaapara ABCD npoenena npsimas AM, neprneHauKyIsipHas MI0CKOCTH
BCD. Haiitu paccrosinus ot Touku M 10 BepiuuH kBajpara, ecau BC=8 cm, AM =15cMm.

KonTposbnas pabora no teme «Tpuronomerpuyeckue Gopmy.abl U QyHKIHN»

Bapuaunr I

1. OnpenennuTh YeTHOCTH/HEYeTHOCTE (DY HKLMH:
2 3
a) flx)=x"(2x-x7);
6) f(x)= x*cosx;
4l
B) f{ix)=x" -2x"-sin3x
2. Haiit Hy1H QyHKLHH:
f(x)=3x+1
3. McenepoBars GyHKIMIO 110 001el cxeMe H I10CTPOHTE e8 rpaduk:
a) fix) = 48x-x’;
6) f(x)=-2sin2x

Bapuanr 11

2. OnpeaennTs Y4eTHOCTB/HEYETHOCTD (hyHKIMIL:

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

2. Haiity HynH QyHKUAH:
fix)=x*9

3. Ucenenosars GyHKUHIO 110 0011el cXeMe H ITOCTPOUTH e€ rpaduk:
a) f{x) = 2x°+5x +2;
0) fix)=-1,5cos3x

KonTtpoubHas padora no teme «Tpuronomerpnueckue ypaBHeHHUsD

Bapmuanr I
1. BeruucnuTs: -
arccos Y +2arcsin (-1) - 4arctg V3
2. Pemuth ypaBHEHHE:
a) cos (5x +m/4) =Y
0) tgdx =1
3. PemuTh HEpaBEHCTBO:
a) sin 2x > Y
6) cos x/3 <\2/2



4. PemiuTh ypaBHEHUE:
6 sin 2x — 13 sin x — 13 =0
5. Haiitu obmacte onpeneneHust GyHKIINH:
f(x) =4 arcsin (2x — 5) + 3=n
Bapuanr I1
1. BeruncnuTsb: -
2 arccos (-1) + arcsin 1 - Sarcctg V3
2. Pemuth ypaBHEHHUE:
a) sin (5x + w/4) =';
0) ctg3x=1
3. Pemiuth HEpaBEHCTBO:
a) sin 2x <'a;
6) cos x/4 >\2/2
4. PemiuTh ypaBHEHUE:
2 sin 2x +sinx — 1 =0

5. Haiitu obnactb onpenenenus QyHKIUU:
f(x) =3 arccos 2x + 7) + 2=

CaMmocTosiTeibHasi padoTa no TemMe «/leKapToBbl KOOPAUHATHI M BEKTOPHI B MPOCTPAHCTBE»
Bapuanr I

Haiitn paccrosinue vexcty Toukamu A (3: 7: 5) u B (7:5:9).

o T N . () 5.3
Haiity koopauHatsl Bextopa AB 1o koopiutaram Todek A (3:-2;6) n B(0; 0,5:3).
Haiitu cymmy sBekropos a (-1:-2:3) u b (5; -1; 4).

JlokaxuTe, uto sekrophl a (-2;3; 1) ub (-1: 3/2; 1/2) KonnuHeapHbi.
[eprienaukyisapHbi a1 BekTopbi a (35 2; 3) b (=15 -35 1).

JlokaxkuTe, 4ro yerbipexyronsink ABCD ssisierca pombowm, eciu A (6, 7, 8),
B (8,2, 6),C(4,3,2),D(2, 8, 4).

LW 1 —

LU =N

o

Bapuant Il

1.Haiiti paccTosthue M1y ToUKamH A (2;8:-3)u B (5; 159). -
2.Haiiti koopaunats Bektopa AB no koopannaram touek A (-3;2;8) n B(0; 0,3:2):
3.Haiiti cymmy Bekropos a (1; -2; -3) u b (-5 [3- 4).

4 KoyrHeapHs! a4 Bektopbl a (-3/4;5:-7)u b (s3/2:10; -7/2)?
5.ITepnenaukyispubl au Bektopsi a (-4; 3/5; 1/3) b (1/2; 5; -3).

6.loxaxure, uto uersipexyroibHik ABCD siznsiercs pombom, ecan A (0, 2,0),
B(1,0,0),C(2,0,2),D(l.2,2).

KonTpoubsnas padora no teme «IIpousBoanasi u eé reoMeTpuYecKHii CMbICI»
Bapmuanr I

1. Haiitu r[?omBo,tu}o GbyHKIUU:
f(x)=-x7/6 + 1,5 X% + 5X -3 ¥ BBIYHCIIATH & 3HAUCHUE pH X = -2

2. Haiitu nmpon3BoaHyto GyHKIUU:

a) £ (x) = (2x° + 4x)(x>-2)

0) g(x) = (4 — 3x) /(x+2)

B) f (x) = 3cos(5x-2) - x

3. Pemuthb ypaBHenue f '(x) =0, ecmu £ (x) = 3x + 9/x

4. BeluncnuTh 3HaYeHHE MTPOU3BOIHON (PYHKIIMU B TOUKE Xo:
f(x)=3sinx—cosX +tg X, xo=m/3

5. Pemuth HepaBeHncTBO f I(x) >0, ecnu:



f(x) =2x3+6x°
Bapuanr I1
1. Haiiti mpon3BoHYIO (DYHKIIMH:
f(x) = -x*/6 + 0,5 X° - 3X + 2 U BBIYUCIIUTH €& 3HAUCHHUE mpu x = -1
2. Haiiti mpou3BoiHYIO (hYHKIIMH:
a) f (x) = (2x%- 4x)(x> + 2)
0) g(x) = (3 + 2x) /(x-5)
B) f(x) =3 sin (3x +2) + x
3. Pemuth ypaBHeHHE f I(X) =0, ecnu f (x) =4x + 8/x
4. BeuucnuTh 3HaYCHHUE MPOU3BOIHON (YHKIIUU B TOYKE X!
f (x)=2sinx + cos X + ctg X, Xo=m/6
5. Pemuteh HepaBeHncTBO f I(x) <0, ecnu:
f (x) =4x3 - 6x°

Kontpoabnas padora no teme «lIpumeneHue npou3BoIHON K UCCICAOBAHUIO (DYHKIUID)
Bapmuanr I
1. HaliTi mpoMexyTku Bo3pacTaHusi yObIBaHUS (PYHKIIUU:
a) fix)= x°- x*+x-5;
6) y=(x*+1)/x
2. HaiiTu TO4KH 3KCTpeMyMa (pyHKLIHHU:
a) f(x) = 6x>+15x* +10x3;
6) fx)= I+ 2
3. UccnenoBath ()yHKIHIO IO CXEME M MIOCTPOUTH €€ TpaduK:
f(x)= 4x® +12x+9.
4. Haiitn HanbobIllee ¥ HANMEHBIIIEe 3HAYCHUsT (DYHKITUU HA 3aIaHHOM OTpPEe3Ke:
f(x)=x*-3x; [ -0,5; 1]
Bapuanrt I1
1. HaiiTu mpoMeXyTKu Bo3pacTaHus yObIBaHUS (QYHKIUU:
a) f(ix)= x>+ x*-2x-2;
0) y=x/(x+1)
2. HaiiTu TOo4KM 3KCTpeMyMa (pyHKIIHHU:
a) f(x) = 4x>+12x* +5%%;
6) flx)= - 2
3. UccnenoBarh PyHKIIHIO 110 CXEME U MOCTPOUTH €€ rpaduk:
f(x)=x> -3x - 10;
4. HaittTn HanbombIiee 1 HAMMEHBIIEe 3HaYeHUsT (QYHKIIMH Ha 3aJJaHHOM OTpE3Ke:
f(x)=x*-3x; [ -1,5; 2]

KonTpoubnas pabora no teme « MHTErpa»



Bapuanr 1
1. Hafith ofumii sun neproobpasHen s dyHKmi:

_a)fix)=2x-5, 6)flx)=x"+2sinx, B)f{(x)}= x ? +3x.
2. BRIMHCIHTE:
0 4
a) | (3x -4x +2) dx, 5}[ cosx dx.
1]

- | .
3. BeMACTHTS MIOMAAL GHIYPH, orpaHudentoi rpafuxoM QyHKIHM Y = dx —x
H DChi0 abcIHee, _
4. BEMHCIHTS TIOMAns QHIYPH, OrpaHHYeHHOM rpaduroM QyHKIHU y= SN X,
npsMeiME y=0, x= 2/6, x==/3.

’ . S 2
5. BEMHCIHT MAoWALL GHIYPSL, OrpaHrdeHHOH rpadukaMy Qymkudi y=x" 0y Jooey,

Bapuant 11

1. Haiits obumii B nepBooGpasHbx U (QyHKLME:
a) fix)=3x+5, 6) fix)=x"+3cos x, B)fx) x¥ -4x.

2, BEMHCIHTER:

0 4
a) I (x* -2x +1) dx, ﬁ]J sin x dx.
-1 0

- _ ]
3. BEMHCIHTS MIOMAIE (HIYPEL, OTpaHH4eHHOH rpaduKoM (QYHKIHH ¥ = 63 =X

 ocero aboLuce.
4. BRMHCITHTE TIOMATE (HIypbl, orpaHHYeHH0MH rpadmroM QyHKIHE Y= cOS X,

mpAMEIMH ¥=0, X= /6, x=u/l i vy 53
5. BLigHcIHTh NI0MmaLs QHIYpEL, orpaHHgenHol rpadukaMi QyHKUHE y= X7 M y=4X -3X .

KonTpoJsbHnas padora no reme «MHororpannuku. O0beMbl MHOTOTPAHHHKOB)
Bapuanr I

1. ITnomaab nMosHON MOBEPXHOCTH KyOa paBHa 150 cM?. Haifti 06beM KyOa.

2. Kaxpnoe pedbpo npsiMoro napajuiesienurena paBHo 6 M, oauH u3 yrioB ocHoBanus 600. Haiitu
00beM napaesenunesa.

3. B npaBusibHOM 4EeTHIPEXYTroJbHON TUpaMUIE BHICOTA paBHA 3 M, JUAroHajlb OCHOBAHUS 242.
Haiitu o0bem mupamub.

4. B npssMOyroJpHOM Mapajuiesienunesie JuaroHajld TpexX ITpaHe, BBIXOASAIINX U3 OJJHOW BEPILHHBI,
paBHBI 7 cM, 8 cM, 9cM. Beruncianth 00beM napasuienenumnena.

5. B ocHOBaHMHM NPU3MBI JIEKUT TPEYTOJIBHUK, Y KOTOPOTO OJIHA CTOPOHA 2 CM, a JBE Ipyrue no 3
cM. bokoBoe pedpo paBHO 6 CM U COCTABIISIET € TIOCKOCTHIO OCHOBAHUS yroJl 60°. Haiiti 06bem
MIPU3MBL.

Bapuanrt 11

1. [Tmomramp MOTHOM MOBEPXHOCTH KyOa paBHa 96 cm?. Haitti 06bem KyoOa.

2. Kaxxnoe pebpo mpsimMoro napasienenumneaa paBHo 12 M, oluH U3 yIIIOB OCHOBaHUS 30°. Haiitu
00beM MmapajuieNenumnesa.

3. B NpaBHIIBHOMN YETHIPEXYTONBHON THPAMHIE BBICOTA PABHA 5 M, AHATOHAIb OCHOBAHMS 3V2.
Haiitn 06beM mupamMub.

4. B npsMOyroJIbHOM MapajuieJenuIe e AMaroHail Tpex TpaHei, BEIXOIAIINX U3 OJTHON BEPILHHBI,
paBHBI 5 cM, 7 cM, 8 cM. BeraucinuTh 00beM mapasuienenumea.

5. B ocHOBaHUU NPU3MBI JIEKUT TPEYTOJBHUK, Y KOTOPOTO OJJHa CTOpOHA 6 CM, a IBE€ APYTHeE MO0 5

cM. bokoBoe pebpo paBHO 4 CM M COCTaBIISET C MJIOCKOCTHIO OCHOBAHUS yrou 45 °. Haittn oGbem

MPU3MBI.



CamocrositesbHasi padora no teme «CrenenHast GyHKuus»

Bapuant I

1.BbrauciaunTs:

s
a) V125%216 * 8 ;

3
6) \ 54%4 ;

p e
B) 0125
2. HaiiTu 3HaueHUE BBIPAXKEHUS:

161/2 + 27- 1/3 + 813/4 — 85/3
3. YnpocTtuth BbIpaXKeHHE:

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

0) (81a-8) -3/4
4. Pemiuth ypaBHEHHE:

a)V3x?— x—15=13;

6) VX+ 1+4/x+6=5

Bapuanr I1

1. Boruncnuts:

3
a) \ 243%32;

3
6) \ 75*45;

6y 128

B) \/ 0,5

2. HaliTu 3Ha4eHNE BBIPAXKECHUS:
271/3 + 25- 1/2 + 163/4 — 274/3
3. YnpocTuTh BBIpaXEHHE:
a) (32 x-10) -3/5;
0) (64a-9) -2/3
4. Peiuth ypaBHEHHE:
a) Y3x2—x-15= X;
6) \-"E + '\,"‘m =5
KonTtpoubHnas padora no teme «IlokazarenbHass QyHKIHA»
Bapuanr |
1. PemuTh ypaBHEHHE:
a) 6" =216;
6) 0,7* = 0,343;
g) 33 23 = g
r) 7-7'=6
2. PemnTh HEpaBEHCTBO:
a) 57> 625;
0) 4572 < 0,25

3. Pemuth cuctemy ypaBHEHUI



{Zx —-y=1
5%y = 25
4. Haiitu Hanboblee ¥ HauMeHbIee 3Hadenus QyaKuun y=2" Ha otpeske [—1; 2]
Bapuanr |1

1. Pemmwmth ypaBHEHUE
a) 5" =625;
6) 0,4 * = 0,0256;
B) 23% ~**=16;
r) 4"+ 4 =320

2. Pemiuth HEpaBEHCTBO
a)37>243

x_ 1

6)3 < 1

3. Pemuts cucremMy ypaBHEHUI
{x +y=1
2V =8
4. HaiiTi HauboJIbIiee U HAaMMEHbIIee 3HadeHus: pyHKIMU y=3" Ha orpeske [-1;2]

KontpoabHnas padora no teme «Tesia Bpamenus. O0beMbl 4 NOBEPXHOCTH TeJI BPALLCHUSD)
Bapuanr |
1. O6pa3zyromas KOHyca, paBHas 5, COCTABIISIET C MJIOCKOCTHIO OCHOBAHMSI YTOJ 30°. Haiitu MOJIHYIO
MOBEPXHOCTh KOHYCA.
2. Pamuyc mapa pasen 3/2. Haiitu o0bem mapa.
3. BokoBasi mOBEpXHOCTh MMWJIMHAPA Pa3BEPTHIBACTCA B KBAIpAT IUIOMIAIbIO, paBHOU 36 nm?. Haitru
00beM HUIIUHIpA.
4. O6beM NMIKMHIpA paBeH 727, TJIOMIAIh OCEBOTO CEYeHHS 16 cM?. Haittu JTUaMETp IIIHH]IPA.
5. UyryHHOE SApO paarnycoM | IM MeperiaBuiii B paBHOBEIUKHI KOHYC, 00pa3yroIias KOTOporo
\6 mm. Haiitu BBICOTY KOHYCa, €CJIid OHa He MeHee | M.
Bapuanr 11
1. O6pazyromias koHyca, paBHasi 10, COCTaBIAET € MIOCKOCTHIO OCHOBAHUS yTOJI 30°. Haiiru
MOJIHYIO IOBEPXHOCTh KOHYCA.
2. Paguyc mapa pasen 7/4. Haiitu oObem mapa.
3. bokoBas MOBEpXHOCTH IIJIMHPA Pa3BEPTHIBAETCS B KBAJpaT IUIOMIA b0, paBHOU 64 a2, Haiitu
00beM HWIUHIPA.
4. O0beM IUIUHAPA paBeH 547, MIOAAb OCEBOTO ceueHus 12 cm?. Haiitu JaMeTp LWIMHAPA.
5. YUyryHHOe sapo paanycoM | M meperuiaBuin B paBHOBEJIMKUN KOHYC, 00pa3yroiias KOTOpOro
3 1m. HaiiTi BBICOTY KOHYCa, €CIIH OHa He MeHee | M.

KonTposbHnas pabora no teme «Jlorapupmuueckass pynkous»

Bapuanr |

1. Beruaucnuth
a) log 3 27 — log 39 +2logsl;
6) Ig 20 +lg 2 —1g 0,04

2. Haiftu oGmnacth onpeaeneHus GyHKIUN

y =g (-2+x+x%)

3. Pemmts ypaBHEHUE
a) log 2 (4x +5) = log 7 (9-2x);
6) log 3 (x* — 5x -23) =0

4. Pemnth HEPABEHCTBO
log 0,5(1-3X) >-2

5. Pemnts cucremy ypaBHEHUI



x+y=7
{lgx +lgy=1

Bapuanr |1

1. Beruucnuth
a)log s 75 —log 59 +logs15;
6)1lg20-lg2 +1g0,04

2. Haiitu o6nacth onpeaeneHust GyHKIUN
y=lg (x* - 6%)

3. Pemmuth ypaBHEHHE
a)log s (3x - 4) =log 5 (12 -5x);
6) logs(x® +3x-7)=1

4. PemuuTh HEPABEHCTBO
l0g 02 (3x +4) > -2

5. Pemuts cucremy ypaBHEHUN

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

HTorosasi koHTpoJbLHasi padoTa

dopma npoBeieHUs] KOHTPOJIS IO Pa3Jieny SBIsSeTCs MMCbMEHHAask KOHTPOJbHAs paboTa, pacCuMTaHa
Ha /1Ba ypoka (90 MuHYT)

Bapuanr |
1. BonpHOMY mpoMHCaHO JIEKApCTBO, KOTOPOE HYXKHO NUTH 10 0,5 T. 3 pa3a B eHb B TeueHue 21 nus. B
OJIHOM ynakoBke 8 Tabyerok jekapersa 1o 0,5 r. Kakoro HaMMeHbIIero KoJIM4ecTBa YITaKOBOK
XBaTUT Ha BECh KypcC JIeueHus?
2. BwuuUCINTH 3HAYCHHUE BHIPAKEHUS:

25" +(0,25) " *°-81%™

3
3. Haiiaure npousBoanyto ¢pyukmnuu f(x) = % - 0,5%% -3X +2, BBIYHCIIUTD 66 3HAUCHHE mpu X = -1

1 \0.2x+1
4. Peuth ypaBHEHHE: (Es) =25

5. Petnth HepaBencTBo: 10g 4 (7-x) <3
6. Haiitu HanGospiiee 1 HauMeHblnee 3HaueHus Gynkiun f(x) = 2x°— 9x? +12x Ha orpeske [0; 3].
7. Haittu nnowmaab GpUrypel, orpaHUuYE€HHON YKa3aHHBIMU JIMHUSMU: F6X2 +1, y=0, x=1, x=2.
8. [IpssMoyTronbHBIN MapajieNenuIes] OMCaH OKOJIO MIMHIPA, PalyC OCHOBAaHUS KOTOPOTO PaBeH 3
aM. O0beM mapasuienenurnena pasex 27 I[M3. Haiitu BrICcOTY IMIIUHIpA.
9. OnpenenuTs MIOIIAb MOJHON OBEPXHOCTH YCEUYEHHOTO KOHYCa, €CIH PaInyChl €r0 OCHOBAHUH
paBHbl 6 cM 1 10 cM, BbICOTa paBHA 3 CM.
10. CxonpKo KyCKOB 000€B MOTpedyeTcs sl OKJIEHKN KOMHATBI pasMepoM  6M * Sm * 3w,
ecim pa3mep ogHoro Kycka 0,5M * 7M u Ha 00pe3KH TOCTAaTOYHO UMETH 3ariac, PaBHBIN IUIOIMIAN OKOH
u asepu?
Bapuanr |11

1.01na Tabnerka nekapcTBa CoAepkHT 1,4 Mr akTUBHOTO BelecTBa. PeOEHKY B Bo3pacTe 10 6 Mecs1eB
Bpay MPONUCHIBAET 1,2 MI' aKTUBHOI'O BEILIECTBA HA KaXK/IbI KMJIOTPaMM Beca B CyTKH. CKOJIBKO
TabJIETOK ATOTO JIEKApCTBa CIEAYeT AaTh peOEHKY, BO3PACT KOTOPOTO YEThIpe MecsIia U BeC 7 KT, B
TEUEHHE IBYX HENEIb?
2. BeiunciauTe 3Ha4Y€HUE BBIPAKEHUS: 49° + (0,64) 05 1607
3. Haiinute npousBoanyto ¢pyukimn f(x) = 2x3- 15x%+ 24x + 4, BBIUHCIIHATE €& 3HAUCHHE npu

x=-05
4. Pemnre ypaBHenue: logy (x +1) - log, (x-2) =2
5. Pemute HepaBeHcTBO:  63%71 > (%) 2x-3



6. Onpenenure MPOMEXYTKH BO3pacTaHus U yosiBanus pynkuun f(x) = 2x%-9x*+ 12x -5
7. Haiinure tutomans GUrypsl, OrpaHUYeHHON yKa3aHHBIMU JTUHHUSIME: Y = 2x2 + 1, x=-2,
Xx=2,y=0
8. IIpsaMoyTrobHBIN Mapaienenumes] ONucal OKoJIO HIMHIPA, PaIuyCc OCHOBAHHSI KOTOPOTO paBeH
3 mM. O0BEM mapasuienenurneaa paBeH 36 ,Z[MS. HaiiauTe nonHyo noBepXHOCTh HWJIMHPA.
9. Konyc Bnican B map. Pagnyc ocHoBaHMsI KOHYca paBeH paauycy mapa. O0bEéMm mapa paseH 112 M.
Haiinure 06b6M KOoHYCA.
10. HQunmuuaapudeckas apiMoBasi Tpyda ¢ quamerpom 62 ¢ umeeT BeIcoTy 20 M. CKOJBKO KECTH HYKHO
JUIsl €€ U3rOTOBJICHUS, €CIH Ha 3aKiienKy yxoauT 10% marepuana? OTBET OKPYIJIMTE JI0 LIENbIX.

Kpurepum oueHuBaHusI KOHTPOJbHOM PadoThI:

OtmeTka «5» - paboTa BBINOJHEHA MOJHOCTHIO; B JIOTMUECKUX PACCYXKACHUSIX MU OOOCHOBAHUU
peleHus HeT MpoOeoB M OMHKOOK; B PEHICHHH HET MATEMaTHYECKHX OIMMOOK (BO3MOXKHA OJIHA
HETOYHOCTh, OINWCKA, HE SBISIIONIASCS CIEACTBHEM HE3HAHUS WIM HEMOHUMAHHs Yy4eOHOTO
MaTepuana).

OtMmetka «4» - paboTa BBIMIOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHMS IIArOB PEHICHUSI HEIOCTATOYHBI
(ecmu ymeHue OOOCHOBBIBATh PACCYKICHHUS HE SIBISUIOCH CIEUAIbHBIM OOBEKTOM MPOBEPKH);
JIOTIYIIIeHa OJHA OLIMOKA WM JIBa-TPHU HEI0YeTa B BBIKJIAJKAX, PUCYHKAX, YepTexax Wi rpaduxax
(ecnmu 3T BUABl PabOTHl HE SBISIUCH CIEUUATbHBIM OOBEKTOM IPOBEPKH); BBIIOIHEHO O€3
HEJIOYETOB HE MeHee 3/4 3am1aHuil.

Otmerka «3» - momymieHbl Oosiee OAHON OmMMOKKM WM Oojiee TpeX HEIOYETOB B BBIKIIAJKAX,
yeprexax WM rpapukax, HO 00ydJaromUics BiIaaeeT 00s3aTeIbHBIMI YMEHHUSIMHE IO TTPOBEPSEMOM
TeMe; 0€3 HeJIOUETOB BBHIITOJIHEHO HE MEHEE ITOJIOBHHBI pa0OTHI.

OtMmeTKa «2» - TOMyLIEHb! CYILIECTBEHHbIE OMIMOKH, [T0Ka3aBILINE, YTO OOyUYaIOLIUICS HE BiaJleeT
00s13aTeNbHBIMA YMEHUSMU TIO JaHHOM TeMe B TOJHOW Mepe; MPaBUIBHO BBHIMOIHEHO MEHEe
MOJIOBUHBI PAOOTHI.

5. KOHTPOJIBHO-ONEHOYHBIE CPEJACTBA IJIs1 TPOBEJIEHUSA
MMPOMEXYTOYHOM ATTECTAIIA

e JInddepeHuupoBaHHbIH 32a4eT

®opma nposeaeHus: qudpdepeHIIMPOBaHHBIN 3a4eT MPOBOJUTCS B MUCbMEHHOM (popme B BHE
KOHTPOJILHOM paboTh! 171 cTyeHToB 1 Kypca. KoHTponpHast paboTa COCTOUT U3 IBYX BapUaHTOB
IO MATh 3aJJaHUMN.
VY cnoBus BBIIOIHEHUS:
Bpewms BeinonHeHus: 1 akageMuyeckuii gac.
O6opynoBanue yaeOHOT0 KaOMHETa: CTOJBI, CTYIIbSI.
TexHuuyeckue cpeacTBa 00y4eHHUs: HET.
WNHdopmaninoHHbIe HCTOYHUKH, JIOIYCTUMBIE K UCIIOIb30BAHUIO HAa SK3aMEHE: HET.
[Taker mMaTepuanos /uisd poBeeHus AMPHEpEeHIPOBAHHOTO 3a4eTa:
1. Ilepeuens Tem ans nuddepeHIupOBaHHOTO 3aUeTa:
1) TpuronomeTpuyeckue GyHKIHUH.
2) ITapannenbHOCTh NPSMBIX U INIOCKOCTEH.
3) [leprieH IUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH.
4) JleficTBUTENIbHBIC YHCIIA.
Pa3znaTounbsie MaTepuanbl: OJJaHKU € 3aJJaHUEM, JIUCTHI JIJIs1 BBIIOJIHEHUS 3aJaHui.
XKypnan yqeOHON TpyIIIBI
3aueTHasI BEJOMOCTE



[TpoBenenue nuddepeHIpoBaHHOrO 3aUeTa 0 MaTeMaTUKE UMEET LENbIO OMPENEIUTh YPOBEHb
YCBOEHHBIX 3HAHUH 110 U3YYEHHBIM TEMaM M OCO3HAHUS YUeOHOTo Marepuana. 3aJaHus
COCTaBJICHBI B COOTBETCTBUH C cojepxkanueM padboueit mporpammel 1 PI'OC COO no nucuuImHe.
OueHKH 3aIVIAHMPOBAHHBIX PE3YJbTATOB M0 Y4eOHOI JUCHMILIIUHE

PesynbraTel 00y4yeHus Kpurepuu onenku

3 1 OCHOBHBIE IOHATUS U METOIBI Bnageer TeopeTnuecKkMMU 3HaHUSMU

MaTeMaTUYCCKOI0 aHaJIn3a, JIMHEHHOU MaTEMaTUYECCKOro aHajinu3a, JIMHEUHON

anreopsl, TEOPHIO KOMIIEKCHBIX THCEI, TEOPUH aIre6pbI, TEOPUH KOMILIEKCHBIX YHCET,

BEPOATHOCTCH. TEOPHUHU BEPOSTHOCTH

3 2 OCHOBHBIC MATEMAaTUICCKHE METO/TBI [Ipumensier MaTeMaTUYECKUE METOIBI JIS

pellIeHus PUKIIAIHbIX 3a]1a49 B 00JIacTH pELLIECHHS TPUKIIAIHBIX 3a/1a4

PO eCCHOHATTLHON NeITeTLHOCTH.

V1 Pemats 3aaum MaTeMaTHYSCKOTO aHAJIN3a, Pemaer 0e3 ominOoOK 3agaun

JIMHEWHON anre6pm, TCOPHH KOMINJICKCHBIX MaTEMAaTUYECKOT'0 aHaJIn3a, JIVNHENHON

HHCel, TEOPHH BEPOATHOCTEH. anreOpbl, TCOPHUH KOMIUICKCHBIX YUCET,
TEOPHUU BEPOSITHOCTEM.

Y2 Pemath npukiIaaHble 331244 B 00J1aCTH Brinonnser maTemMaTH4eCKHUE pacyeThl 3a1a4

HpO(beCCHOHaHLHOﬁ JACATCIbHOCTHU. IPUKIAOHOIO XapaKTepa

OcBauBaemsbie anemMeHTel OK2 3agaHne CYNTACTCS CAMOCTOSATEIIBHO

Ocy1iecTBISITh IOUCK, AaHAJIU3 U BBIMIOJTHEHHBIM BEPHO, €CITH 00yYarouiics

WHTEPIIPETANIO HHpOpMaIHH, BBIOpAJ IPABUIIBHBIN ITYTh PEIICHHUS, U3

HEOOXOIMMOM ISl BEIITOJIHCHUS 3a1a4 MUCHMEHHOW 3aITUCH PEIIEHUS TTOHSITEH XO/T
€ro pacCyKJCHUM, I0JIy4eH BEPHBIN OTBET.

OO0pa3ubl 3aganuii AuddepeHIUPOBAHHOIO 3a4eTa

Focy)lapCTBeﬂﬂoe OI0ZKETHOE l'[pO(l)eCCI/IOHaJIbHOC 06pasonaTeJ11>H0e YupexxaeHnue

Pecny0smmkn Xakacusi «TeXHHKYM KOMMYHAJILHOI'O X03SICTBA M CEPBHCA»

OVY] 03. MaremaTnka YTBepxkaato
['pynma KMUII-11

[Tpodeccus: 15.01.37 Caecapb-HaslaAuuK KOHTPOJIBHO- 3amectuTes pekTopa no VP

(moamuce)
« » 20 T

HU3MCPUTCIIBHBIX HpI/I60p0B 1 aBTOMAaTHUKH

3ananus 1is 1updepeHupPoOBAHHOTO 3a4eTa
Bapuanrt I

1. YmopocTuTh BeIpaKkeHUE:
. 2 . 2
(sina + cosa)” + (sina — cosa)

2. HaiinuTe 3HaUeHMS JPYTUX TPEX OCHOBHBIX TPUTOHOMETPUUYECKUX (YHKIUH, €CITH:

. 5 f
sio = —, - < oa<m
13 2

3. BbIUHCIHTH 3HAUCHUE BHIPAKCHUS:
(2,125%0,32-1,93):25-0,5

4. Jlan otpe3ok AB u Touka M-cepeanna otpeska AB. U3 Touek A, B, M npoBeneHsl
napajuieiabHble MPsAMbIE, IEPECEKAIOIINE MIIOCKOCTh B Toukax A1, B, Mj. Haiitu
nnuHy otpe3ka MM, ecnmu AA1=8 cMm, BB1=12 cm. Otpe3ok AB He nepecekaet
IUIOCKOCTb.

5. U3 TOYKM K IJIOCKOCTH MPOBE/ICHBI IBE HAKJIOHHBIC, paBHBIC 5 1M 1 9 aMm. PazHocTh
MPOEKIUI ATUX HAKJIOHHBIX paBHA 4 aM. HailTu mpoeKiuu 3TuX HaKJIOHHBIX.

Bapuanr 11




1. Vmopoctuth BelpakeHue:
cos>a—cos*a +sin‘a

2. HaiinuTe 3HaYeHHS qPYTUX TPEX OCHOBHBIX TPUTOHOMETPHUYECKUX (DYHKIUH, €CITH:

3 3
cos a =, 7” < o< 2m

3. BpruncnuTh 3HaYCHUE BHIPAKCHUS

6,75-6,75(0,45-6,72:6,4)

4. Jlan otpe3zok AB u Touka M-cepeauna orpeska AB. 13 Touek A, B, M npoBeneHsl
napajuieiabHbIe MPsSMbIE, IEPECEKAIOIINE MIIOCKOCTh B Toukax A1, B, Mj. Haiitu
nnuHy otpe3ka MM, ecmu AA1= 16 cm, BB1=10 cm. OTpe3ok AB He nepecekaer
IIOCKOCTb.

5. U3 TOYKM K IJIOCKOCTH MPOBE/ICHBI IBE HAKJIOHHBIC, paBHbIe 6 1M 1 10 1M. PaznocTh
IIPOEKLMH ITUX HAKJIOHHBIX paBHa 4 1M. HaliTh npoeKIuu 3TuX HaKJIOHHBIX.

dopma npoBeeHUS OLIEHKH 3aIIAHUPOBAHHbBIX PE3YJILTATOB 110 Y4EOHOH NUCLUIIIMHE
ornpeznensercs padodell mporpaMMoii o yueOHoM JUCIUIUIMHE.
e JK3aMeH
®dopma MPOBEICHUS: SK3aMEH IMPOBOUTCS B MUCBMEHHOHN (popMe B BUIC IK3aMCHAIIMOHHOM
KOHTPOJIbHOM paboThI JUIsl CTY/IEHTOB 2 Kypca
VYcioBuUs BBIIOIHEHUS:
Bpewms BeinonHeHus: 4 acTpOHOMUYECKHX Yaca.
Ob6opynoBaHue yueOHOro KaOUHETa: CTOJbI, CTYJbSL.
TexHuueckue cpecTBa 00y4eHus: TeIEBU30pP, KOMIBIOTED.
WNupopmalinoHHbIE UICTOYHHUKH, TOIYCTUMBbIE K HCIIOJI30BAHUIO Ha DK3aMEHE: HeT.
[Taker sk3ameHaropa:
Ilepedenb TeM, BBIHOCUMBIX HA OK3aMEH:
. [elicTBuTENbHBIC YKCTA.
. TpuroHoMeTpu4ecKue ypaBHEHHUS.
. IIpon3BoHas U €€ TEOMETPUYECKHUN CMBICIL.
. [leprieH IUKyYIAPHOCTD NMPSAMBIX U INIOCKOCTEH.
. IIpon3BoHas U €€ TEOMETPUYECKHUN CMBICIL.
. [IpumeHeHne mpon3BOJHOM K HCCIEI0BAaHUIO (DYHKIUH.
. UaTerpai.

0N N L AW N —

. Muororpanauku. O0beM MHOTOIPaHHUKOB.

9. Iloka3zatenbHas QyHKIHUS.

10.Tena Bpamierust. O6beMbl ¥ TOBEPXHOCTH TEJ BPALICHHUS.

11. Jlorapudpmuueckas QyHKIUS.

12. CrenenHast QyHKIIHSL.

[TpoBenenue sK3aMeHAIIMIOHHON KOHTPOJIBHOM paboThI IS TPOMEKYTOUHOM aTTeCTalluK MO
MaTEMaTHKE UMEET LENbIO OIIPEIEIUTh YPOBEHb YCBOEHHBIX 3HAHUH 110 U3YYEHHBIM TEMaM U

OCO3HaHUS y4eOHOTo MaTepraia. 3aJaHus COCTABICHBI B COOTBETCTBUH C COJCpKaHUEeM pabodeit

nporpammel 1 @I'OC COO no gucuuminHe. JK3aMeHallMOHHAs KOHTPOJIbHAs paboTa COJIEPKUT

IIATH BapI/IaHTOB.
Kaxxnprit BapaHT COCTOUT U3 JBYX YacTeH, BKIIOYAIOIMIMX B ce0s1 15 3amanmil.



Yacts 1 comepxut 9 3a1anuii ¢ KpaTKUM 0TBeTOM. OTBETHI K 3a/IlaHUSIM C KPpaTKUM 0TBETOM 1-9

3aIKCBIBAIOTCS B OlaHKe OTBETOB Ne 1.

Yactb 2 cogepxut 6 3aaHuii ¢ pa3BepHyThIM pelieHueM. [lpu BeimonHennu 3ananuii 10-15

TpeOyeTcst 3anucaTh MMOJIHOE PEUICHNE U OTBET (TIOJIHAS 3aIMCh PEIICHHU ¢ 000CHOBaHUEM

BBITIOJITHCHHBIX JICHCTBUI) B OJ1aHKe 0TBETOB No 2.

OueHKH 3a1IVIAHMPOBAHHBIX PE3YJbTATOB M0 Y4eOHO JUCHMILIIUHE

PesynbraTsl 00y4yeHus

Kpurepuu onenku

3 1 OcHOBHEBIE TTOHATHS U METOJIBI
MaTeMaTHYECKOr0 aHajan3a, THHEHHOM

anreOpbl, TEOPHUIO KOMIIJIEKCHBIX YUCET, TEOPUU
BEPOSITHOCTEH.

Bnaneer TeopeTHueCKMMU 3HAHUSAMU
MaTEMaTHUUECKOT'0 aHaIN3a, TMHECHHON
anreOpbl, TCOPUHU KOMIUIEKCHBIX YHCENT,
TEOPUH BEPOSATHOCTHU

3 2 OcHOBHBEIE MAaTEMAaTHYECKHE METOIBI
pelIeHuns NPUKIaIHbBIX 3a7a9 B 00JIacTH
po(heCCUOHATBHOMN IEATEIIbHOCTH.

HpI/IMCHHeT MAaTEMATHYCCKUEC MCTOObI JJIA
PEHIICHUA ITPUKIIAJHBIX 3a1a4

V1 Pemats 3aaun MaTeMaTHYSCKOTO aHAJIN3a,
JTUHEWHOI anreOphl, TEOPUN KOMITIEKCHBIX
YHUCEJI, TEOPUU BEPOSITHOCTEN.

Pemaer 0e3 ommmOoOK 3agaun
MaTeMaTHYECKOr0 aHaIn3a, TMHEHHOU
areOpbl, TCOPUU KOMIUIEKCHBIX YHCEII,
TEOPHUH BEPOATHOCTEH.

V2 Pemath npuKIagHbie 3a1a4u B 00JaCTH
po(heCCUOHATBHON IEATEIILHOCTH.

BrimonHseT MaTeMaTHueCKue PacCUCThI 3aaa4
IIPHUKIAAHOIO XapaKTepa

OcBauBaemsble 31eMeHTsl OK2
Ocy1iecTBISITh NOUCK, AaHAJIU3 U
MHTEPIIpETANIO HHpOpMaLIUH,
HEOOXOIMMOM IS BEITTOJHEHUS 3a1a4

3aJJaHuE CUUTAETCS CAMOCTOSATEIBHO
BBITTOJIHEHHBIM BEPHO, €CIM 00ydarouiics
BBIOpaJ MPaBUIBHBIN MYTh PEIIEHUs, U3
NYCHbMEHHOM 3aIMCU PELIEHUS MOHATEH X0/
€r0 pacCyKIEHH, T0JIy4eH BEPHBIN OTBET.

[Tonxo/bl K OIIEHKE IK3aMEHAIMOHHBIX Pa0OT IO MaTeMaTHKe:

YacTs 1: 3a Ka)K70€ BEpPHO BBITIOJIHEHHOE 33/1aHKE BBICTABIIsIeTCs | TIEpBUYHBINA O,
YacTp 2: 32 KaXKJ10€ BEpPHO BBITIOJHEHHOE 3a/IaHUE BBICTABISAETCS | EpBUYUHBIN Oa.
[IIxana mepeBoa CyMMBbI IEPBUYHBIX 0AJUIOB 32 BHIMOJHEHHBIE 3aJ]aHUS TI0 MATEMAaTHKE B

H}ITI/I68.J'IJ'IBHYIO CUCTCMY OLICHUBAHMUA:

OrMeTKa 110 IATHOAIUILHOM CUCTEME 2" "3" 4" "5"
OIICHUBAHHUS

[TepBuuHsIil O6amt (Kaxmaoe BEPHO 0-7 8-9 10-13 14 -15
BBITIOJTHCHHOE 33/IaHHE)

I'ocynapcrBenHoe 010/1zKeTHOE MPO(ecCHOHAIBLHOE 00pa30BaTeIbHOE YUpPeKIeHHe
Pecny0iukn Xakacusi «TeXHHKYM KOMMYHAJIBHOIO X03SIIICTBA H CEPBUCA»

OY ]l 03. MaTtemaTuka
['pymma KUII-21

[Tpodeccus: 15.01.37 Cnecapp-HaiaquuK KOHTPOJIBHO-

HN3MCPUTCIIBHBIX HpI/I60pOB 1 aBTOMAaTHUKN

YTBepxkaaro

3amecTuTeNnb qupeKkTopa no YP
(Tmoamuce)

« » 20 1.

Bapmuanr 1
Yacrtb 1

1. bonbHOMY ITPONKCAHO JIEKAPCTBO, KOTOPOE HYKHO NUTH 110 0,5 T. 3 pasza B I€Hb B TEUEHHE




21 nusa. B ogHoM ynakoBke 8 TabneTok yiekapctsa 1o 0,5 r. Kakoro HamMeHbIero KoJau4ecTBa
YIAaKOBOK XBATUT HA BECh KypC JICUCHHUSI?
2. Beruncnute: 5

\ 24332
3. Haiitu MHOXeCTBO TIEpBOOOPa3HbIX (PYHKITMN HA 3aJJaHHOM MPOMEKYTKE:
y = Ha (0; +o0).
4. lan otpe3ok AB u Touka M-cepenuna otpeska AB. 13 Touek A, B, M npoBeneHsl
napajuviejbHble MPsSAMbIE, IEPECEKAIOIINE IIIOCKOCTh B Toukax Aj, B1, Mj. Haittu nnuny
otpe3ka MM, ecniu AA1=8 cm, BB1=12 cM. Otpe3ok AB He nepecekaer miocKocCTb.
5. Haitnure npousBoaayto Gpynknuu f(x) = - 0,5x” -3x +2, BBIYUCIIUTH €& 3HAYCHNUE npu
x=-1

=25

7. Pemuth HepaBeHCTBO: log 4 (7-x) <3

8. Haiitn HanGonpiee n HanMeHblee 3HaueHus Gpyaxun f(x) = 2x3— 9x® +12x Ha OTpe3Ke
[0; 3].

9. Haiitu momanps GUrypsl, OrpaHU4eHHON yKa3aHHBIMH JTMHUSMU: y:6x2 +1, y=0, x=1, x=2.
Yacrs 2

10. Beruuciute 3Hauenue peipakenus: 251,5 +(0,25) - 0,5-810,75

11. IIpsMoyTronpHBIN MapaieNenuIe/ ONIUCcal OKOJIO [IJIMHAPA, pauyC OCHOBAHUS
KoToporo paseH 3 am. O6beM napaenenumneaa pased 27 nm°. Haiftu BbICOTY HIMIUHApA.
12. OnpenenuTs MII0La1b MOJTHOM MOBEPXHOCTH YCEUEHHOT0 KOHYCa, €CJIU PAJYChl €ro
ocHOBaHu# paBHbl 6 cM 1 10 cM, BeIcOTa paBHa 3 cM.

13. Ckonbko KycKOB 000€B OTpeOyeTcst sl OKIIEHKH KOMHATBI pasMepoM  6M * Sm * 3w,
eciu pa3mep ogHoro kycka 0,5m * 7m 1 Ha 00pe3KH TOCTAaTOYHO UMETh 3ariac, PaBHBIMN
IUIONIA/IM OKOH U ABepuU?

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

15. Pemnte ypaBHEHUE:

XF1+Vx+6 =5

1 0,2x+1
6. Pemuth ypaBHEHME:! (E)

Bapmuanr 2
Yacrs 1
1. OnHa TabneTka JiekapcTBa coAepkuT 1,4 Mr akTHUBHOTO BelecTBa. PeOEHKy B Bo3pacte 110 6
MecCSIEB Bpau IPONUCHIBAET 1,2 MI aKTUBHOT'O BEIIECTBA Ha KaX/Iblil KWJIOrpaMM Beca B
cyTkd. CKOJIBKO TabJIETOK 3TOTO JIEKApCTBA ClIEAYeT 1aTh peOEHKY, BO3PACT KOTOPOTO YEThIpe
Mecsilia ¥ Bec 7 KT, B TCUEHUE JABYX HENEb?
2. BeruucnuTs: 3

\ 75%45;
3. HaiiTu MHO>KeCTBO NepBOOOPa3HbIX (PYHKIIMU HA 33JJaHHOM MpOMexyTke: y = Ha (0; +o0).
4. Jlan otpe3ok AB u Touka M-cepennna otpeska AB. 13 Touek A, B, M npoBeneHst
napajuleJIbHbIE IPSIMBbIE, IIEpEcEKarolne INIOCKOCTh B Toukax Al, B1, M1. Haiitu qynny
otpe3ka MM1, ecnmu AA1=16 cm, BB1=10 cm. OTpe3ok AB He nepecekaeT miocKoCTb.
5. Haitnute npousBognyto Gpynkuuu f(x) = 2x3 - 15x2 + 24x + 4, Beraucnute €€ 3HaYCHHE MPU
x=-05
6. Pemiute HepaBeHCTBO:  2X — 3

7. Pemmrte ypaBHEHUE: logo (x +1) - loga(x-2)=2

8. Ompenenure NPOMEXKYTKH BO3pacTaHus U yobiBaHus ¢pyHkuuu: f(x) = 2x3-9x%+12x -5
9. Haitnure miomans GUrypsl, OrpaHiYeHHON yKa3aHHBIMU JTUHUSAMH: Y = 2x%+1,x= -2, X
=2,y=0

Yacrp 2

10. Beruucnure 3nadenne Beipaxkenus: 491,5 + (0,64) - 0,5 - 160,75
11. [IpssmoyronbHBIN NapajuieNIenuIe]] OMCaH OKOJIO anHHz%)a, paanyc OCHOBAHUS
KoToporo paseH 3 nm. O0bEM mapamnenenumnena pasex 36 v . Haitnure nomxyro




MOBEPXHOCTh UWJIMHJPA.

12. Konyc Bnmcan B map. Paanyc ocHoBaHMs KOHYca paBeH paanycy mapa. O0bEM mapa
paBeH 112 M°. Haiizute 066éM KOHYyca.
13. Hunuuaapudeckas ApIMOBasi Tpyda ¢ auaMetpoM 62 cm umeeT BhIcoTy 20 M. CKOJIBKO
JKECTH HYXKHO JUIsl €€ U3TOTOBJICHUS, €CIIM Ha 3akienky yxoaut 10% marepuana? OTBer
OKPYIJIUTE /10 LIEJIBIX.
14. Pemmuth ypaBHeHHe: 2 sin 2x +sinx —1 =0
15. Peminth ypaBHEHUE:

Vx+vx+5 =5

Bapuant 3
Yacrtp 1
1. BoibHOMY MPOMKUCAHO JIEKAPCTBO, KOTOPOE HYKHO NUTH 110 0,25 1. 3 pasza B IeHb B TEUCHUE
18 nueii. B onnoii ynakoBke 10 tabnerok sekapcrsa o 0,25 r. Kakoro HaumMeHbIIero
KOJIMUECTBA YIIAaKOBOK XBaTHUT HA BECh KypC JIeUeHUSs?
2. Beruucnauts: 3

\ 54%4
3. HaiiT MHO>KeCTBO NepBOOOPa3HbIX (YHKIIMU HA 33JJaHHOM MPOMEXyTKe: y = Ha (0; +o0).
4. Jlan otpe3ok AB u Touka M-cepeauna otpeska AB. 13 Touek A, B, M npoBeneHsl
napajuieibHbIe MPAMbIE, IEPECEKAIOIINE TJIOCKOCTh B Toukax A1, B, Mj. Haittu nnuny
otpe3ka MM3j, ecniu AA1= 14 cm, BB1=10 cM. Otpe3ok AB He nepecekaer mioCcKoCTb.

5.Haiinure npousBoanyo ¢pyakuuu f(x) =- + 1,5%% +5x -3, BBIYHCIIUTD 68 3HAYCHHE IpHU X =
-2

1 0,5x—1
6. Pemnth ypaBHEHUeE: (E)

7. Petnth HepaBeHCTBO: log g (4 - 3x) > 0,5

8. HaiiTn HanOouibiiiee 1 HauMeHbIee 3HaueHust PyHkimu f(x) = x®— 6x% - 15x +8 Ha OTpEe3Ke

[- 4; 2].

9. Haittu nnomaas GpUrypsl, orpaHUu€HHON YKa3aHHBIMU JIMHUSMU: F3X2 + 2, y=0, x=2, x=4.

Yacrs 2

10. Beruuciute 3HaueHue Beipakenus: 91,5 - 810,5-0,5-2

11. ITpsMoyronbHBINM Mapaieenue]] Oucad OKOJIO0 UINHAPA, PaJuyC OCHOBAHUS U BBICOTA
KoToporo pasHbI 6 M. Haiitu 06beM napasuienenunesna.

12. OnpenenuTs IUI0IIA1b TIOJHONW TOBEPXHOCTH YCEYEHHOTO KOHYCA, €CIIU PAUYCHI €T0

OCHOBaHUM paBHBI 5 CM U 8 CM, BBICOTA PaBHA 4 CM.

13. KoHnueckas Kyda 3epHa UMEET BBICOTY 2,4 M, a OKPYKHOCTb OCHOBaHuUs 20 M.

CKoJIbKO TOHH 3€pHa B Ky4e, eclid Macca 1 M 3epHa paBHa 750 kr?

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

15. Pemuth ypaBHEHHME:

JXF 5 =5- VX

Bapuanr 4

Yacrtp 1
1. Onna TabneTka JeKapcTBa COAEPKUT 2,4 MI aKTUBHOTO BelecTBa. Pe6EHKy B Bo3pacte 110 6
Mecs1eB Bpau nponuckiBaeT 0,9 M akTHBHOTO BEIIECTBA HA KaX/Iblii KUJIOTpaMM Beca B
cyTkH. CKOJIbKO TabJIETOK 3TOT0 JIEKapCTBa CleAyeT AaTh peOEHKY, BO3pacT KOTOPOTO MATh
MECSIEB U BEC § KT, B TCUEHHE JBYX HEAEIb?
2. BprauciauTts: 3

V 125%216
3. Haiitu MHOXeCTBO TIepBOOOpa3HbIX (PYHKITMU Ha 3aJaHHOM TIpoMexyTKe: y= Ha (0; +o0).
4. 1an otpe3ok AB u Touka M-cepenuna orpeska AB. 13 Touek A, B, M npoBezneHbl
napasuliesibHbIE TPSIMbIE, TTepeceKarolye miockocTh B Toukax Al, B1, M1. Haittu niuny




otpe3ka MMj, eciiu AA1= 16 cm, BB1=10 cM. Otpe3ok AB He nepecekaet mioCKOCTb.

5. Haiiaure mpou3BOaHYIO PYHKIIMH f(x)=2x3 -15x? +36x -32, BEIYUCIIHTE ¢ 3HAUCHHE 11107 9:¢
=-15

6. Pemmire ypaBHeHue: logs (x+3) - logs(x-5)=1

1 3x—-1
7. Pemure HepaBeHCTBO:  72%71 < (;)
8. OmpenenuTe MPOMEKYTKH BO3pacTaHus U yobiBaHUS GyHKIMH f(X) = X% - 6x°+9x + 1.
9. Haiiute miomans GUrypsl, OrpaHHYCHHON YKa3aHHBIMH THHIAAMI: y=4x% +2, X = - 1,
x=1,y=0
Yactp 2
10. Beruucnure 3HaueHue Boipakenus: 92,5 - (0,49) 1,5 + 625-0,75
11. [IpsiMOyTONBHBIN MapasuIeNenuIe ONucal OKOJIO HWINHAPA, PaInyC OCHOBAHUS
KoToporo paBeH 2 cM. O0bEM mapasuienenuiena papeH 48 cM®. Haiizure MOJHYIO
MOBEPXHOCTH IMJIMH/IPA.
12. Konyc Bniucan B map. Paanyc ocHOBaHHS KOHYca paBeH paauycy mapa. O0bsEM KoHyca
pasen 39 M°. Haiinute 06BEM miapa.
13. CkobKO KBaJAPATHBIX METPOB JIATYHHOTO JIUCTA MOTPeOyeTcs, YTOObl U3TOTOBUThL  PYIIOP,
y KoToporo auametp oxgHoro koHua 0,4 m, apyroro konua 0,052 m u o6pazyromas 1,5 m?
OTBeT OKpPYTIUTE 0 JECATHIX.
14. Penth ypaBaenue: 4 sin2x + 11 sinx —3 =0

15. Petuntsb ypaBHeHue: vx+1=5-vx+6

Bapmuanr S
Yacrp 1
1. BonpHOMY MponUCaHo JIEKapCTBO, KOTOPOE HYKHO NUTh 110 0,3 1. 3 pasza B IeHb B TCUCHHE
21 nus. B ognoit ynakoBke 6 Tabnetok nekapcrsa o 0,3 r. Kakoro HauMeHbIIero KoJm4yecTBa
YIAaKOBOK XBAaTHUT HA BECh KypC JICUCHHUSI?
2. BeranciuTs: 3

\ 343%27
3.Haiitu MHOXeCTBO MepBOOOpa3HBIX (PYHKIIMK HA 3aJaHHOM MPOMEkyTKe: y = Ha (0; +o0).
4. an otpe3ok AB u Touka M-cepennna otpeska AB. U3 Touek A, B, M npoBeneHsl
napasuieNbHbIe TIPsIMbIE, TIepeceKarolue MIOCKOCTh B Toukax Aj, Bi, Mj. Haliti nnuny
otpeska MM, eciin AA1= 26 cm, BB1= 8 cMm. OTpe3ok AB He nepecekaer mioCcKoCTb.
5. Haiitu npousBoanyto GpyHkuuu f(x)= -0,25x%2-2X -2, BBIUHCITATD 68 3HAUYCHHE npu X = -1

0,5x+2
6. Pemuth ypaBHEHHE: (2—16) =36

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

8. HaiiTn HanOoJibiliee 1 HauMEHbIIee 3HAUCHUs (PYHKITUN f(x)=2x3 —3x%-36x Ha OTpEe3Ke
[0; 3].

9. Haittu nnomaab GUrypel, orpaHUu€HHON YKa3aHHBIMU JIMHUSMU: F3X2 +1, y=0, x=1, x=2.
Yacrs 2

10. Berauciute 3Hauenue Beipakenus: 36 1,5 +(0,36) - 0,5-16 0,75

11. IIpssMoyrospHBIN NapajuieNenune] ONUCcal OKOJIO WINHAPA, paJuyC OCHOBAHUS
KoToporo paseH 5 nM. O0beM napaymenenuneaa pabed 64 nv”. Halitu BRICOTY IIUITUHIpA.
12. OnpenenuTs 1II0I1A1b IOJHONW TOBEPXHOCTH YCEYEHHOIO KOHYCA, ECIIA PAUYChl €T0
OCHOBaHUM paBHBI 4 cM U § CM, BBICOTA PaBHA 5 CM.

13. CtpouTenbHbIA KUPIUY UMeET pa3mepsl 25¢cM * 12cm * 6¢cM. Haiit 00beM cTeHsl,
BeUTOKeHHON 13 10 000 kxuprmueit. YdecTb, 4TO pacTBOp yBenudnBaeT oobeM Ha 15%.

14. Pemnth ypaBHeHue: 2 cos 2x +cosx —1=0

15. Petiuth ypaBHeHne:  vVx+ 5 =5 - /x




