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1. HACHHOPT KOMIUIEKTA KOHTPOJIbBHO-ONEHOYHBIX CPEACTB
1.1. O6sacTh NpUMEHEeHNsI KOHTPOJIbHO-0LEHOYHBIX cpeacTB (rajsee — KOC)

KOC yuebnoit pmucummiunael OVY][ 04. Marematuka sBISE€TCS YacThlO OCHOBHOM
obpasoBarenbHoll mporpamMmbl B cooTBercTBHH ¢ DPI'OC CIIO 08.01.18 DneKTpOMOHTaKHUK
AIIEKTPUYECKUX CETEH U AIEKTPOOOOPYI0BaHUS.

KOC npenna3znadensl A5 OLIEHKH JTOCTHXKEHHUH 3aIlUIaHUPOBAHHBIX PE3yJIbTAaTOB M0 yueOHOU
JUCLUTUIMHE B MIPOLIECCE TEKYIIETO U PYOEKHOr0 KOHTPOJISL, TPOMEKYTOUHOM aTTECTAIHH.

KOC pazpaboransr B coorBerctBur ¢ ®I'OC COO, ®I'OC CIIO nmo mpodeccun 08.01.18

DJEKTPOMOHTAXHHUK JJIEKTPUYECKHX CEeTed W 3JIeKTPoOoOOpydOBaHHUs, MPUMEPHOH M paboueit

nporpaMMamu yueOHoi aucuuriuasl OY/J] 04. Marematuka.

1.2. Ilnanupyemble pe3yJabTaThl 0CBOCHUS AUCUUIIJIMHBI:

Kox

OK

YMenus

3HaHudA

OK 01. Beibupats crioco0bt
pelieHus 3a1au
npoheCCUOHATBHOMN
JeATSIILHOCTH MPUMEHHUTEIIBHO K
Pa3IHYHBIM KOHTEKCTaM.

V 1.Bnageuts MeTogamMu
JI0Ka3aTeNIbCTB, AITOPUTMAMH
peleHus 3a1a4; yMeHUE
(dhopMynHUpOBaTh ONpeEeICHHS,
aKCHOMBI ¥ TEOPEMBI, TIPIMEHSTh
UX, IPOBOANTH JIOKA3aTEIIbHbIC
paccyXIeHus B XOJIe PELICHUS
3ajad.

VY 2. YMeTh onepupoBaTh
MOHSATHSIMU: CTETICHb YHCIIa,
JorapuQM 4rcia; yMeHue
BBITIOJTHATH BBIYHCIICHHE
3HAUCHMH U IPeoOpazoBaHUs
BBIPAKEHHUN CO CTENECHSIMU U
norapudmamu, TpeoOpa3oBaHUs
JIpOOHO-pAIIHOHANTBEHBIX
BBIPAKECHUH;

V¥ 3. Ymets onepupoBathb
TOHSTHUSIMU: palliOHAIIBHEIE,
HppalroHaIbHbIe,
MoKa3areibHbIe, CTETICHHBIE,
JorapupMUIecKue,
TPUTOHOMETPHUYECKUE YPaBHEHHUS
1 HEPaBEHCTBA, UX CHCTEMBI.

VY 4. YMmeTb onepupoBaTh
MOHATHAMHU: (QYHKLUS,
HeTpephIBHAS (QYHKITHS,
MIPOM3BOIHAS, IEPBOOOpa3HAas,
OTIpeICJIEHHBII HHTErPa;
yMEHHUE HAaXOJIUTh MTPOU3BOJIHEIC
3IEMEHTAPHBIX (YHKITHIH,
HCHOJB3YS CIIPaBOYHBIE
MaTepHajbl; HCCIEA0BaTh B
MPOCTEHIINX CITydasX GyHKIUH
HA MOHOTOHHOCTb, HAXOJIUTh
HanOoJbIINE U HAUMEHBIIHE
3Ha4YeHUs PyHKIHUNA; CTPOUTH
rpaduKy MHOTOYJICHOB C
HCTOJIb30BaHUEM ammapaTa
MaTeMaTHYECKOT'0 aHaJIN3a;

3 1. 3HaTh METOABI
JIOKa3aTeNIbCTB, ATOPUTMBI
pelIeHus 3aj1a4, ONpe/IeICHus,
aKCHOMBI U TCOPEMBI.

3 2. 3HaTh MOHATHUSA: CTENEHb
quciia, Jjorapudm 4ucia;
npeoOpa3oBaHus BHIPAKEHUH CO
CTENCHSMH U JIOTapu(pMamMH,
mpeoOpazoBaHus IPOOHO-
panrOHAJIBHBIX BBIpa)KeHI/II\/'I.

3 3. 3HaTh MOHATHSL:
pauroHajbHbIE,
UppalnroHabHBbIC,
MOKa3aTebHbIe, CTETICHHBIE,
norapupMuIecKue,
TPUTOHOMETPUYECKUE YPAaBHEHUS
Y HEPaBEHCTBA, X CHCTEMBI.

3 4. 3natp noHATHA: QYHKLUS,
HeTpepbIBHAS QYHKIHA,
MIPOM3BOIHAS, TIEPBOOOpa3HAas,
OTIpeIeTICHHBIA HHTETpall. 3HATh
npasuia audhepeHIMpPOBaHMS,
MPU3HAK MOHOTOHHOCTH,
HaXOKICHNE HanOOJIBIIETO U
HaMMEHBILIEr0 3HAYeHN I
(GyHKUMH, TIPUMEHEHHUE
MPOU3BOJIHOM B (hH3HKE U
TEXHUKE.




MPUMEHSTH TPOU3BOAHYIO IIPH
pELICHUH 33/1a4 Ha IBI)KEHHE;
penraTs NpakTHKO-
OpPHECHTUPOBAHHBIC 33/1a4H Ha
HanOOJIBIINE U HANMEHBIITHE
3HAUCHMS, HA HAXOXKJICHUE MYTH,
CKOpPOCTH U YCKOPEHHS.

Y 5 YmMets onepupoBaTth
MOHATUSMH: palliOHAIIBHAS
(GyHKUUS, MOKa3aTelbHas
¢$yHKUus, crenenHas GyHKIus,
morapudmmaeckas GyHKIH,
TPUTOHOMETPHUYECKNE (DYHKITHH,
oOpaTHble (QyHKIMU; YMEHHE
CTPOUTH TPAdUKH U3YICHHBIX
(hyHKIMI, UCTIOTB30BATh

rpad UKy IpH U3yYeHUH
IIPOLIECCOB U 3aBUCUMOCTEH, ITPU
pELICHUH 33/1a9 U3 JPYTHX
y4eOHBIX MPEIMETOB U 33724 U3
PpeanbHON KU3HM; BBIPAXKATh
(hopMynamu 3aBUCUIMOCTH
MEKTy BEININHAMM.

VY 6. YMeTb pemath TeKCTOBEIE
3aJla4yM Pa3HbIX TUIIOB (B TOM
YHCIIe Ha TIPOLICHTHI, TOJU U
4acTH, Ha JIBUWKCHHE, pa0OTYy,
CTOUMOCTbH TOBapOB H yCIYT,
HAJIOTH, 3aJa4y U3 00JaCTH
yIIpaBJICHHS JINYHBIMHA U
ceMelHBbIMHU (PUHAHCAMH);
COCTaBIISAITH BBEIPAKEHUS,
ypaBHEHHS, HEPABEHCTBA M X
CHCTEMBI 110 YCIIOBHIO 33]1auH,
HCCIIeI0BaTh NOJTY4YEeHHOE
pelLIeHue U OLIEHUBATh
MPaBONOJ0O0HOCTh PE3yNILTATOB.
VY 7. YMeTb onepupoBaTh
MOHSTHUSIMU: CpETHEE
apudmeTHyecKoe, MeInaHa,
HauOoJbIllee U HAUMEHbIIIEe
3HAUCHMUS, pa3Max, JUCIepCus,
CTaHAAPTHOE OTKJIOHEHHE
YUCIIOBOTO Habopa; yMeHHE
W3BJIEKaTh, HHTEPIIPETHPOBATh
nHPOPMALIUIO, TPEICTABICHHYIO
B Ta0nuIax, Ha AuarpaMmax,
rpaduKax, OTPaKaIOIIyO
CBOIWCTBA peabHBIX MPOLECCOB U
SIBIICHUI; TIPE/ICTABIISTD
“H(OPMAITHIO C TIOMOIIHIO
Ta0JIHI] ¥ TUArpaMM;
HCCIIEI0BATh CTATUCTUYECKHUE
JIAHHBIC, B TOM YHCIIE C
MPUMEHEHNEM IrpadUIeCKuX
METOAOB U AJIEKTPOHHBIX
CpPEACTB.

VY 8. YMeTh onepupoBaTh

3 5. 3HaTh MOHATHUSA:
panuoHantbHas QYHKIHS,
MoKa3aTeNbHast QyHKITHS,
cTeneHHas GyHKUus,
nmorapumuygeckas QyHKIHA,
TPUTOHOMETpPUYECKUE (DYHKIIHH,
oOpaTHbIe PyHKIUU. 3HATH
aJTOPUTM IOCTPOCHUS TpauKOB
(yHKITHIHA.

3 6. 3HaTh pa3IUYHBIC TUIIBI
3a/1a4 (Ha MPOICHTHI, JOTH U
4acTH, Ha JIBIKEHHE, padoTy,
CTOMMOCTH TOBApOB U YCIIYT,
HAJIOTH, 3aJa4M U3 00JIacTH
yIpaBIICHUsI THYHBIMHA U
ceMelHbIMU (puHaHCaMU). 3HATH
aJITOPUTM COCTABJICHUS U
pelICHHS BRIPAKCHHUH,
YpaBHEHUH, HEPABEHCTB U HX
CHUCTEM I10 YCIIOBHIO 33/IaUH.

3 7. 3HaTh MOHATHS: CpeIHEe
apupmeTHIecKoe, MeIMaHa,
HauOoJbIlIee U HAUMEHbIIIEE
3HAYCHUS, pa3Max, JUCIEPCHS,
CTaHJApTHOE OTKJIOHEHHE
4uciI0Boro Habopa. 3HaTh
rpaguIecKue METOIBI
WCCIIEIOBAHNSI.

3 8. 3HaTh MOHATHUS: CITyJalHBIH




MOHSATUSAMU: CIyYalHBIM OMBIT U
CiIy4JaitHOe COOBITHE; YMETh
BBIYUCIIATH BEPOSITHOCTD C
HCTOJBb30BaHUEM Tpadudeckux
METOZAOB; IPUMEHATH HOPMYIIBI
CJIO’KEHMSI U YMHO)KEHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
(dakThl 1 GOPMYIBI IPH PELICHUN
3aJa4; OLCHUBATh BEPOSTHOCTH
peatbHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4aifHbIMU BEJTMYNHAMU,
YMETb IPUBOJUTH IPUMEPHI
IIPOSIBJICHUSI 3aKOHA OOJIBILINX
YHceN B IPUPOAHBIX U
OOIIECTBEHHBIX SBICHUSX.

VY 9. YMeTb onepupoBaTh
MOHSATHSIMU: TOYKA, TIpsMast,
IJI0CKOCTb, MTPOCTPAHCTBO,
JBYTPaHHBIN yrod,
CKPELIMBAIOLINECS MPSIMBIC,
NapajuieaIbHOCTh U
NEPIEHINKYIISIPHOCTD MPSIMBIX U
IJIOCKOCTEH, yro MEKIY
MPSIMBIMH, YTOJI MEXKIY MPSIMOM
Y TUIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH,
paccTosiHue MEXIy TPSMBIMHU,
PaccTOsIHUE MEXIY
IUIOCKOCTSIMH; YMETh
WCTIOJB30BaTh MIPH PEHICHUH
3aJa4 U3y4eHHbIE (PaKThl U
TEOPEMBI IUIAHUMETPHUH, YMETh
OLIEHUBATh OOBEKTHI
OKPY>KaroIlero Mupa.

V¥ 10. Y™MeTs onepupoBathb
MOHSTHSIM: MHOTOTPaHHUK,
CeYCeHHE MHOTOTpaHHKKa, KYO,
napaieNnenumnesa, Ipu3ma,
nupammuza, Gurypa u
MOBEPXHOCTH BpAILICHUS,
iockocTh. Kacaromasicst chepsl,
UWINHIPA, KOHYCA, MJI0MIAab
MTOBEPXHOCTH MTUPAMUJIBL,
MIPHU3MBIL, KOHYCA, IIHIHH/IPA,
wiomaapb cepel, 00beM Kyoa,
MPSIMOYTOJIBHOTO
napaJieNenuIie/ia, MMPaMubl,
MPU3MBI, UJIMHIpPA, KOHYCa,
miapa; yMeTb H300pakaTh
MHOTOTPaHHUKHU ¥ TOBEPXHOCTH
BpaIlleHHs], HX CEYCHUS OT PYKH,
C TIOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMETh PacClO3HABATh
CUMMETPHIO B IPOCTPAHCTBE;
yYMETh pacro3HaBaTh
[IPaBUIbHBIE MHOTOTPAHHUKH.

OTIBIT U CIy4aiiHOE COOBITHE;
BEpOSITHOCTD, Tpaduaeckue
METOBI, (POPMYITBI CIOKEHUS U
YMHOXEHHSI BEPOSITHOCTEH,
KOMOWHATOpPHEIE (PaKTHI,
BEPOATHOCTH PEaTbHBIX
COOBITHIA; CITydaiiHbIE BETUYHUHBI,
3aKOH OOJIBIINX YKCET B
MIPUPOJTHBIX ¥ OOIIECTBEHHBIX
SIBIICHUSIX.

3 9. 3HaTh NOHATHS: TOYKA,
npsiMasi, MIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAHHBIN
YroJl, CKpEeIMBAIOLINECS
MpsIMbIE, TapajIeTbHOCTh U
MEPNCHAUKYIIAPHOCTD NPAMBIX U
IJIOCKOCTEN, YTOJI MEXAY
IPSAMBIMH, YTOJI MEXKIY MPSIMOM
Y TUIOCKOCTBIO, YTOJI MEXKITY
TUIOCKOCTSIMH, PACCTOSHUE OT
TOYKH J10 IUTOCKOCTH,
paccTosHHE MEXKIY MPSIMBIMH,
paccTosHUuEe MEXIY
IUIOCKOCTSIMH. 3HATh TEOPEMBI
TUTaHUMETPHUH.

3 10. 3HaTh MOHATHS:
MHOTOTPaHHUK, CEUCHUE
MHOTOTpaHHUKA, KyO,
napaJuleTIeTIe]], Mpu3Ma,
nupamuna, purypa u
MOBEPXHOCTh BPAIICHUS;
TJIOCKOCTh, Kacaromasicst chepsl,
MWIMHJPA, KOHYCa; TUIOMAIb
MMOBEPXHOCTH IMUPAMHM/IBI,
MPU3MBbI, KOHYCa, LIUIHH/IPA,
Iomaapb cepsr; 00beM Kyoa,
MPSIMOYTOJILHOTO
napajuiesenumesa, mupaMuspl,
MPHU3MBI, IIWITHHPA, KOHYCA,
mapa. 3HaTh U300pakeHHe
MHOTOTPaHHUKOB U TEJI
BpallleHus, MX CeUeHHs. 3HATh
CUMMETPHIO B IPOCTPAHCTBE;
MPaBUJIbHBIC MHOTOTPAHHUKH.




OK 02. Ucnons3oBath
COBpPEMEHHBIE CPEJICTBA TIOHCKA,
aHaJn3a U UHTEPIPETALNH
nH(pOpMAIUH, U
WHPOPMAIMOHHBIC TEXHOIOTHU
JJIA BBITIOJIHEHUA 3a1a4
npoheCcCUOHATBHOMN
JIeSITeTIbHOCTH.

V 11. YMeTh BEIYUCTIATH
FCOMETPHUYCCKUE BETUIHHBI
(mmvHA, yToII, TUIoIIAaab, 00BEM,
IJIOMIA/Ib TTIOBEPXHOCTH),
HCTIONB3Ys H3Y4YCHHBIE METO/IHI.
VY 12. YMeTh onepupoBaTth
MOHSITHSAMHU: TIPSIMOYTOJIbHAS
CUCTEMa KOOPJHHAT,
KOOPJIHHATHI TOUKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKATSPHOES
MIPOU3BEICHUE, YTOJl MEKTY
BEKTOpaMH, CyMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOPA Ha
YUCII0, HAXOIUTE C IIOMOIIBIO
W3YYCHHBIX (GOPMYIT KOOPIHHATHI
CepeIuHbI OTPE3Ka, PACCTOSHUE
MEX1y JIBYMS TOUKaMH.

VY 1. YMeTb onepupoBaTh
MOHSATHSIMU: palliOHAIbHAS
(GyHKUUS, TOKa3aTelbHas
(hyHKIM, cTeneHAas (yHKITHS,
norapudmmuygeckas GyHKIHA,
TPUTOHOMETpPUUECKHUE (DYHKIINH,
oOpaTHble (PYHKIIMU; YMETh
CTPOUTH IrpauKu U3yIEHHBIX
(yHKIUH, UCTIONIB30BATh

rpad UKy IpH U3yYSHUH
MIPOLIECCOB U 3aBUCUMOCTEH, IPU
pelIeHnHt 3a1a4 U3 APYrux
y4eOHBIX MPEJIMETOB U 33j1a4 U3
peanbHOM KU3HU; BEIPaXKaTh
(hopMynaMu 3aBUCUMOCTH
MEX]y BEJIMYNHAMH.

VY 2. YMeTh onepupoBarthb
MOHATHSIMHU: TOXJIECTBO,
TOX/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA
ypaBHEHUH U HEPABEHCTB,
PaBHOCUIIBHOCTb YPaBHEHUI,
HEPaBEHCTB U CHCTEM,
palnMoHaJbHbIE,
HppalroHajbHbIE,
MoKa3artesbHbIe, CTETICHHBIE,
JorapupMUYECKHE,
TPUTOHOMETPHUUECKHE
ypaBHEHUSI, HEPAaBEHCTBA
CHCTEMBI; YMETb PellaTh
ypaBHeHus. HepaBeHcTBa 1
CHCTEMBI C TOMOIIHIO
Pa3IMYHBIX TIPUEMOB; pelaTh
ypaBHEHUS], HEPABEHCTBA
CHCTEMBI C TTapaMeTPOM;
MPUMEHSTh YPaBHEHHUSI,
HEpaBEHCTBA, MX CUCTEMBI JJIS
pelIeHrs MaTeMaTHIECKUX 3aa4
U 3a/1a4 U3 pa3IMyuHbIX o0nacTeit

3 11. 3HaTh NOHATHS: JJIMHA,
YTOJI, TUTOIIah, 00BEM, IUIOMAb
MTOBEPXHOCTH. 3HATH (DOPMYIIBI
BBIYUCIICHUS 00BEMOB Tell,
IJIOIIAJEH, YIJIOB.

3 12. 3HaTh TOHATHS:
MPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, KOOPIUHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEICHUE, YTOJl
MEXJTy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEICHIE
BEKTOpa Ha YHUCII0. 3HATH
(hOopMyJTBI BEIYUCIICHUS
KOOpJIMHAT CepeNHbI OTPe3Ka,
PacCTOSHUS MEXKIY ABYMS
TOYKAMH.

3 1. 3naTh NOHATHSA:
panroHanbHas QyHKIHS,
nokasarenbHast QyHKIHS,
cTeneHHast (QyHKITHS,
norapumudeckas QyHKIHSA,
TPUTOHOMETpUIecKue PpyHKIHY,
oOpaTHble QYHKIMH; 3HATH
rpaduky 3TUX QYHKIHI.

3 2. 3HaTh MOHSITHS: TOXKAECCTBO,
TOKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA
YpaBHEHUH U HEPABEHCTB,
PaBHOCHJILHOCTD ypaBHEHUIA,
HEPaBEHCTB U CHCTEM,
paunoHajbHbIE,
UppanroHaibHbIE,
MOKa3aTeNbHbIE, CTETICHHBIE,
norapuMAYecKue,
TPUTOHOMETPUYECKHUE
YpaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI. 3HATh MTPHUEMBI
peleHns ypaBHEHHH,
HEPABEHCTB, CUCTEM C
MapaMeTpoM.




OK 03. IInanupoBaTh 1
pean30BLIBaTh COOCTBEHHOE
npohecCHOHANBHOE U
JIMYHOCTHOC PAa3BUTHUC,
NpEANPUHAMATEIBCKYIO
JIeATeIILHOCTh
npodeccuoHanbHOU cdepe,
WCIIOJIb30BaTh 3HAHUS 110
(hMHAHCOBOW IPaMOTHOCTH B
Pa3IMYHBIX KHU3HEHHBIX
CUTyaluiax.

HAYK{ U peajbHOM KHU3HH.

VY 3. Ymerb cBOOOJHO
OIIepHPOBATH OHATHSIMU:
JBIKEHHE, TTapauleIbHBINA
MepeHoC, CHMMETPHSI Ha
IUTOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, IPe0Opa30BaHuUs
no00usl, HOA0OHBIE (GUTYPHI;
YMETh PacIo3HaBaTh PaBHBIC U
no100HbIE (PUTYPBI, B TOM YHCTIe
B IIPUPOJIE, HCKYCCTBE,
apXUTEKTYpe; YMETh
UCTIONIB30BaTh T€OMETPHIECKHUE
OTHOUICHUSI, HAXOIUTh
T€OMETPHYECKIE BEININHEI
(mmuHA, yrom, IIomanb, 00HeM)
MIPU PELICHUH 3a1a4 U3 JPyTUX
y4eOHBIX MPEIMETOB U PEATLHON
KH3HHU.

VY 1. YMmets onepupoBaTh
MOHATUSIMU: PalliOHAIIBHEIE,
UppalOHATbHBIC,
MoKa3areyibHbIe, CTETICHHBIE,
JorapupMUYECKHE,
TPUTOHOMETPHUYECKUE YPaBHEHHUS
1 HEPaBEHCTBA, UX CHCTEMBI.

VY 2. YMeTb onepupoBaTh
MOHATHSM: MHOTOTPAaHHUK,
CEYeHNE MHOTOTPaHHUKa, KyO,
napaJieNenues, Ipu3ma,
nupamuia, hurypa u
MIOBEPXHOCTh BPAIICHHUS,
iockocTh. Kacaromasicst cepsl,
UWINHPA, KOHYCAa, MIIOMIAb
TIOBEPXHOCTH MTHUPAMUJIBL,
MIPU3MBIL, KOHYCa, IIHJIHHPA,
mwiomiaak chepbl, 00beM Ky0a,
IPSMOYTOJIEHOTO
napaJulesienumne 1a, THpaMuIbl,
MIPU3MBI, IIMIHH]PA, KOHYCA,
mapa; yMeTb n300paxarsb
MHOT'OI'PaHHUKHU M TOBEPXHOCTH
BpaIlleHHsI, HX CEYCHUS OT PYKH,
C TMOMOIIBIO YePTEKHBIX
HHCTPYMEHTOB U 3JIEKTPOHHBIX
CpPEZACTB; YMETh PaclO3HABaTh
CUMMETPHIO B MPOCTPAHCTBE;
YMETh pacro3HaBaTh
NpaBHJIbHBIE MHOTOTPAHHHKH.
VY 3. YMeTs onepupoBaTh
MOHSATHSIMHU: TIPSIMOYTOJIbHAS
cucTeMa KOOpJIuHaT,
KOOPJIMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE
MIPOU3BEICHHUE, YTOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
IPOM3BEICHHIE BEKTOpa Ha

3 3. 3HaTh NOHATHS: JIBHIKECHUE,
napasiesbHbIi IepeHoc,
CUMMETpUS Ha TUIOCKOCTH U B
HPOCTPAHCTBE, TIOBOPOT,
peoOpa3oBaHus MTOI00HS,
noJ00HbIe (GUTYPHI; PaBHBIE U
nogo0HbIe GUTYPHI (B TOM YHCIIE
B TIPHPOJIE, NCKYCCTBE,
apXUTEKType). 3HaTh IPUEMEI
BBIYUCIICHUS] T€OMETPUIECKUX
BEJINYMH (JUTMHA, YTOJI, TUIOIAb,
00BEM).

3 1. 3HaTb NOHATHSL:
palroHaJbHEIC,
WppaloOHANbHbIC,
MOKa3aTellbHBIE, CTEIIEHHEIE,
JorapugMuIecKue,
TPUTOHOMETPUYCCKUE YPABHCHUS
Y HEPaBEHCTBA, UX CUCTEMBI.

3 2. 3HaTh NOHATHSL:
MHOTOTPaHHUK, CEUCHHUE
MHOTOTPaHHHUKA, KYO,
napajuieseuIie], mpusma,
nupamua, Gurypa u
MOBEPXHOCTh BPAICHHS,
IJIOCKOCTh; Kacawomasics chepsi,
LWIMHPA, KOHYCa; TUIOMAIb
MOBEPXHOCTH MTUPAMHUIB,
MPU3MBbI, KOHYCa, IWIHH]PA,
wiomnank chepol; 00beM Kyoa,
MPSIMOYTOJIEHOT'O
napanieenureia, MMpaMubl,
MPU3MBI, IIWJIUHAPA, KOHYCA,
mapa. 3HaTh H300paKeHHe
MHOTOTPaHHUKOB U TEIl
BpallleHus, UX CeUeHUs. 3HaTh
CUMMETPHIO B IPOCTPAHCTRE;
MPaBWILHBIC MHOTOTPaHHUKH.

3 3. 3HaTh MOHATHUSA:
MPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, KOOPIUHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIPHOE MPOU3BEICHUE, YTOJI
MEXJTy BEKTOpaMHu, CyMMa
BEKTOPOB, IIPOHU3BEICHUE
BEKTOpa Ha YHUCII0. 3HATH




OK 04. DddhexTuBHO
B3aMMO/ICHCTBOBATh U PadOTaTh
B KOJUICKTUBE ¥ KOMaHJIE.

YHUCII0, HAXOAUTH C TIOMOIILIO
M3YYEeHHBIX (OPMYIT KOOPAUHATHI
CepeauHBI OTpe3Ka, PACCTOSHUE
MEX1y IBYMS TOUKaMH.

VYV 1. YMeTh onepupoBath
MOHATUSIMU: CIIyYalHBIN OIIBIT,
CIIy4aiiHOE COOBITHE,
BEPOSITHOCTbH CIIy4aliHOTO
COOBITHSI; YMETh BBIUYUCIISTD
BEPOATHOCTH C UCTIOIB30BAHUEM
rpaduIeCcCKuX METOIOB;
IIPUMEHSTDH (POPMYIIbI CIIOXKEHHS
U YMHOKEHUS BEPOSTHOCTEH,
KOMOWHATOpPHBIE (haKTHI U
(hopMyIBI IpH PELICHUH 3a1a4;
OLICHMBAThH BEPOATHOCTH
peatbHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4yailHBIMU BeJTMYUHAMU,
YMETh MPUBOAUTH IPAMEPEI
MIPOSIBJICHUSI 3aKOHA OOJIBIINX
YKCeN B IPUPOAHBIX U
OOIIECTBEHHBIX ABJICHUSX.

VY 2. YMmetb cB0OOHO
OTIEPUPOBATH MOHATHSIMU:
CTEIIEHb C LIETIBIM ITOKa3aTeNeM,
KOpEHb HATypaJIbHOW CTETIEHH,
CTETICHb C PalliOHAILHBIM
[OKa3aTesieM, CTEIICHb C
NeHCTBUTEIBHBIM
(BemecTBEHHBIM) TIOKA3aTENEM,
jorapudm 4ucia, CHHYC,
KOCHHYC U TaHT€HC
MIPOM3BOJIBHOTO YHCIA.

VY 3. YMmetb cB0OOHO
OTIEPUPOBATH MOHATHIMHU:
rpaduk QyHKI¥H, OOpaTHAs
(dyHKINS, KOMIO3UIIHS
(dbyHKIMA, THHEWHAS QYHKINSA,
KBaJgpaTHuHas QyHKUNS,
CTeTleHHAast QYHKIUS C TeTBIM
MoKasaresem,
TPUTOHOMETpHUUECKHE (DYHKIINH,
o0OpaTHbIE TPUTOHOMETPHUIECKHE
(hyHKIIMH, TTOKa3aTeNbHAS U
norapupmuyeckas GyHKLIUH;
YMETb CTPOUTD IpaduKu
(GyHKIUH, BBITOTHSTD
npeoOpas3oBaHue rpagukoB
¢$byHKUNH.

VY 4. YMeTb ncnoabp30BaTh
rpaduku GyHKIMN IS U3y9IeHUSI
MIPOLIECCOB 3aBUCUMOCTEN IIpH
pelIeHNH 33/1a4 U3 JPYTUX
y4eOHBIX TPEIMETOB U U3
peanbHOH KU3HH; BEIpaKaTh
(dhopMynaMu 3aBUCUMOCTH
MEX/y BEJIMUHHAMH.

(hOopMyJTBI KOOPIMHAT CEPEAMHBI
OTpe3Ka, PaCCTOSTHUS MEXTY
JIBYMsI TOUKaMH.

3 1. 3HaTh MOHATHS: CITyYaiHBIH
OTIBIT, CITy4YaiiHOe COOBITHE,
BEPOSITHOCTh CITy4aiiHOTO
COOBITHS; 3HATH TPaPUICCKUE
METO/BI BEIYUCIICHHS
BEPOSITHOCTU. 3HATH POPMYJIBI
CIIOKCHUS U YMHOKCHUS
BEPOATHOCTEH, KOMOWHATOPHBIE
¢axTe! ¥ HOPMYIBI IPH PEHICHUH
3a/1ad.

3 2. 3HaTh MOHATHS: CTENEHD C
LIETIBIM TTOKa3aTesieM, KOPCHb
HATYpaJbHOW CTETICHH, CTETIEHb C
palMoOHAIBHBIM TTOKA3aTeJIeM,
CTeneHb C JeHCTBUTEIbHBIM
(BeIecTBEHHBIM ) TTOKA3aTesIeM,
norapudm 4ucna, CUHYC,
KOCHHYC ¥ TAHTEHC
MTPOU3BOJIBHOTO YHCIIA.

3 3. 3HaTh NMOHATUS: TpapUK
¢yHKIMH, 0OpaTHAs QYHKIIHS,
KOMITO3UIIHS (DYHKIIWH,
nHeHHast QyHKIus,
KBagpaTHYHast QyHKLUS,
cTeneHHast QyHKLUS C LEeJbIM
HOKa3aTeseM,
TPUTOHOMETpUYECKUE (PYHKIINH,
0o0paTHBIE TPUTOHOMETPHUUECKHE
(GYHKIMH, TOKa3aTe/IbHAS U
norapumMudeckas pyHKINY;
3HATh aJITOPUTMBI TOCTPOCHUS
rpadukoB GyHKUMH 1
npeoOpa3oBaHus TpagKOB
GbyHKUM.

3 4. 3uath rpaduku QyHKIHH,
(hOopMyIIBI MaTEMaTHYECKUX
BEJIMYHH.




OK 05. Ocy1iecTBiasITh YCTHYIO U
MUCbMEHHYI0 KOMMYHHUKAIMIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoin @enepaunu ¢
y4eTOM OCOOEHHOCTEM
COLIMAJIHOTO U KYJIETYPHOTO
KOHTEKCTA.

VY 5. CBoboaHO onepupoOBaThH
MOHSATHSIMH: YeTHOCTh (DYHKIINH,
MEPUOTUYHOCTh (DYHKIIHH,
OTPaHUYEHHOCTDH (DYHKIINH,
MOHOTOHHOCTH (DYHKITUH,
IKCTpeMyM (YHKIINH,
HanOoJbIlee U HAUMEHbIIEEe
3Ha4YeHus PyHKIUU Ha
MIPOMEXKYTKE; YMETh POBOTUTH
uccienoBanus GyHKLIUH.

VY 6. YMeTh ucnonabp30BaTh
CBO¥CTBa U TpapuKy PYHKINH
JUIsl peLICHUS] YPABHEHUN,
HEPaBEHCTB U 33734 C
rapaMmeTpamu; n300paxkaTs Ha
KOOPJIMHATHOM IJIOCKOCTH
MHOXECTBA PEILICHUIN
YPaBHEHUH, HEPABEHCTB U UX
CUCTEM.

V¥ 1. YMmets onepupoBaTh
TOHATHUSIMHA: CpETHEE
apudmerndeckoe, MeTMaHa,
HanOoJbIlIee U HAUMEHbIIIEE
3HAYEHUs], pa3Max, JUCIePCHs,
CTaH/IapPTHOE OTKIOHECHHE
YHCIOBOTO HAabopa, yMETh
W3BJICKaTh, HHTEPIIPETHPOBATD
nH(popManuio, IpeICTaBICHHYIO
B Ta0IMIAX, HA JUarpaMMax,
rpaduKax, OTPaKaIoIIyo
CBOJCTBa peabHBIX IPOIECCOB U
SIBJICHUI; TIPEJICTABIISATD
WHPOPMAIIUIO C TTOMOIIBIO
TaOJIUI] ¥ TUarpamm;
UCCIIE0BATh CTATUCTUYECKHE
JJAHHBIC, B TOM YHCIIE C
MIPUMEHEHNEM IrpadUIeCKuX
METOJIOB M JIEKTPOHHBIX
CPENCTB.

VY 2. YMeTb onepupoBaTh
MOHATUSIMU: TOYKA, IpsMad,
IUIOCKOCTh, TPOCTPAHCTBO,
JBYTPaHHBIN yrod,
CKpPEIIMBAIOIIHECS TPSIMBIE,
napaiensHOCTh U
MEPIEHINKYISPHOCTD MPSIMBIX U
IJTIOCKOCTEM, YroJl MEX1Y
MPSMBIMU, YTOJI MEXKIY MPSIMOM
U TIOCKOCTBIO, YTOJI MEKAY
TUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH JI0 TUIOCKOCTH,
paccTosiHue MeXIy IpsSMBIMH,
paccTOsIHUE MEXKTY
TUTOCKOCTSIMH.

V¥ 3. YMeTh ucnoias3oBarh npu
pelIeHnH! 33/1a4 N3yueHHbIE
(haxThl ¥ TEOpPEMBI IUTAHUMETPHH;

3 5. 3HaTh MOHATHS: YETHOCTE
(GYHKIMH, TIEPUOIUIHOCTh
(GYHKIMH, OTPAaHHYCHHOCTh
(YHKITMH, MOHOTOHHOCTb
(YHKIHH, SKCTpEeMyM (DYHKITUH,
HauOoJIbIIee U HAUMEHBIIIEE
3HaYeHHs (PYHKIIUU HA
MPOMEXKYTKE; 3HATh CXEMY
UCCIIeTIOBaHUS (DYHKITUH.

3 6. 3HaTh CBOICTBA U rpaduKu
Pa3IYHBIX QYHKIIHAH.

3 1. 3HaTh MOHATHS: cpeiHee
apudmMeTnyecKoe, MeInaHa,
HauOoJbIlIee ¥ HANMEHBIIIEE
3HAYEHU, pa3Max, JUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHHE
YHUCIIOBOTO HAOOPa; 3HATH
rpadUUecKuil METO
WCCIIEIOBAHUSI.

3 2. 3HaTh MOHSTHS: TOYKA,
npsiMasi, MIOCKOCTb,
MPOCTPAHCTBO, ABYTPaHHBIN
YTOJI, CKPEIIHBAIOIITHECS
MpsIMbIE, TaPaIeIbHOCTD U
MEPIICHIUKYISIPHOCTD MPSMBIX H
TUIOCKOCTEH, YTOJ MEeXIY
MPSIMBIMU, YTOJI MEX]TY PSMOM
Y TUIOCKOCTBIO, YTOJI MEXKTY
TJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH 0 MJIOCKOCTH,
PacCTOSHUE MEXTY MPSAMBIMH,
paccTOsTHUE MEXITY
IJIOCKOCTSIMH.

3 3. 3HaTh TEOpEMBI
TUTaHUMETPHU.




OK 06. IIposBiATh IpakJTaHCKO-
HNaTPUOTHUYECKYIO IO3UIIHIO,
JEMOHCTPHPOBATh OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPagUIHOHHBIX
00I11[eYeIOBEYECKUX IIEHHOCTEH,
B TOM YHCJIE C YYETOM
rapMOHH3AINH
ME)XKHAIMOHAJIbHBIX U
MEXXPEIUTHO3HBIX OTHOILECHHH,
NPUMEHSTH CTaHAAPTHI
AHTUKOPPYILIMOHHOTO
MIOBEJICHUS.

OK 07. ConeticTBOBaTH
COXPAHECHHUIO OKPYKAOIICH
Cpeibl, pecypcocOepeKeHHIO,
MIPUMEHATH 3HAHUSA 00
W3MEHEHUH KITUMATa, MPUHIIHITBI
OepeKITMBOTO MPOU3BO/ICTBA,

3¢ peKkTUBHO NEeHCTBOBATH B
Ype3BbIUAHBIX CUTYaITUSX.

YMETb OIICHUBATh Pa3MEPhI
00BEKTOB OKPYIKAIOIIETO MHPA.

VY 1. YMeTh pemath TeKCTOBBIE
3a/la4¥ Pa3IMIHBIX TUTIOB (B TOM
YHCIie Ha MMPOLIEHTHI, TOJH U
4acTu, Ha IBMKEHHE, paboTy,
CTOUMOCTbH TOBapOB H yCIYT,
HAaJIOTH, 3aJa4y U3 00JaCTH
yIpaBJICHUS TUYHBIMU U
ceMelHBIMHU (prHAHCAMMU);
COCTaBIISITh BHIPAYKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI 110 YCIOBHIO 33J1a4H,
HCCIIEIOBATH MOTyYeHHOE
pelIeHre 1 OIeHNBATh

MPaBIONOJO0HOCTh PE3yNILTATOB.

VY 2. YMeTb onepupoBaTh
MOHSATHSIMHU: OTIPE/ICIICHHE,
aKcuoMma, TeopeMa, CIeICTBHE,
CBOICTBO, MMPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHITHHBIC
(hOpMYITHPOBKU; YMETh
(hopMyIupoBaTH 0OpaTHOE U
MIPOTHBOTIOIOKHOE
YTBEPIKJCHUE, TPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPHI,
HCTIONB30BaTh METO/
MaTeMaTHYECKON WHYKIIUH;
MPUBOJIUTH JIOKA3aTEIbHBIC
paccyXaeHus TPy PEIICHUN
3aja4, OI[CHUBATh JIOTHYECKYIO
MPABUIBHOCTD PACCYKICHHH.

VY 1. YMmets onepupoBaTh
MOHATUSAMHU: (QYHKIHS,
HenpepbIBHAS QYHKIUS, ,
MIPOM3BO/IHAsL, TIEpBOOOpa3Has,
OIIpe/ICIICHHBII HHTETpall, yMETh
HaXOJHTh ITPOU3BOHEIC
AJIEMEHTAPHBIX (PYHKIIHH,
UCTIONB3YS CIIPABOYHBIE
MaTepHabl; HCCIEA0BaTh B
MPOCTEHIINX CITydasX GyHKIUH
HA MOHOTOHHOCTb, HAXOJIUTh
HanOoJbIlIee ¥ HAUMEHbIIIEe
3Ha4YeHus] PyHKIHHA, CTPOUTD
rpadMKu MHOTOYJICHOB C
HCTOJIb30BaHUEM armapaTa
MaTeMaTHYECKOTI'0 aHaIN3a;
MPUMEHSTH TIPOU3BOAHYIO ITPH
pellleHNH 33/1a4 Ha JIBUKEHUE;
pemaTh NpaKkTHKO-
OpPHECHTUPOBAHHBIC 32/1a41 Ha
HauOOoJIbIIee ¥ HAUMEHbBIIIEE
3HA4YEHUSs], HA HAXOXKJCHHUS IIYTH,
CKOpPOCTH U YCKOPEHHSL.

Y 2. YMeTb onepupoBaTh

3 1. 3uarh pemenus 3aaa4
Pa3INYHBIX TUTIOB: HA MPOIICHTHI,
JIOJIV ¥ YaCTH, Ha JIBUKEHUE,
paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4H U3
001acTH yrpaBlieHHS JTUIHBIMA 1
ceMelHbIMU (pUHAHCAMU. 3HATH
MPUHIIUT COCTABJICHUS
BBIPKCHU, YpaBHEHHI,
HEPABEHCTB M UX CUCTEM 10
YCIIOBHIO 3a7a4H.

3 2. 3HaTb NOHSITHUS:
OmnpeleseHUE, aKCUoMa,
TeopeMa, CJIEICTBHE, CBOMCTBO,
MpU3HAaK, I0Ka3aTeIbCTBO,
paBHOCHIIBHBIE OPMYITHPOBKH;
o0paTHOE ¥ MPOTUBOIIOIOKHOE
YTBEPKIECHHUE; TPUMEPHI U
KOHTPIPUMEPBL; METO]T
MaTeMaTUYECKON MHAYKLIHH.

3 1. 3HaTh MOHATHUS: QPYHKIHS,
HenpepbIBHAS (QYHKIIHS, ,
MIPOU3BOIHAS, IEPBOOOpa3HAas,
OIpEJEIICHHBIN UHTErpaJl; 3HATh
(hOopMyITBI TIPOU3BOIHBIX
AJIEMEHTAPHBIX (QYHKIIHA, CXEMY
uccienoBanus (PyHKIUN Ha
MOHOTOHHOCTb, HAXOJIUTh
HauOoJbllIee U HAUMEHbIIIEe
3HaveHus (PyHKIHIA, 3HATh
MOCTPOCHUE rPpaduKOB
MHOT'OYJICHOB C UCIIOJIb30BaHUEM
anmapara MaTeMaTu4ecKoro
aHanm3a; 3HaTh POPMYIIBI
HaXOXAEHUS MyTH, CKOPOCTHU H
YCKOPEHHS Yepe3 NPOU3BOAHYIO.

3 2. 3HaTh IIOHATHS: ABIDKCHUE B




MTOHSTHUSMU: JBIKCHUE B
MIPOCTPAHCTBE, TOI0OHBIE
(huryphl B IpOCTPaHCTBE,
HCIOJIb30BaTh OTHOIICHHE
IIonIaeil MoBEpXHOCTEN 1
00BEMOB TTOTOOHBIX GUTYP TIPH
PEIICHNY 3a/1a4.

VY 3. YMeTh BHIYUCITSTD
TE€OMETPHYECKUE BETNIHHBI
(nmuHa, yromu, miomanb, 00beM,
IJIOMIA/Ib TTIOBEPXHOCTH),
WCTIONB3YS H3yUEHHBIE (POPMYITBI
Y METOJIBL.

MPOCTPAHCTBE, MOI00HEIC
(bUTypHI B IPOCTPAHCTBE,
OTHOLLIEHUE IIonaeu
MOBEPXHOCTEH U 00HEMOB
MOoOOHBIX GUTYP TIPH PEIICHIH
3aad.

3 3. 3uaTh GOpMYIIBI K METOABI
BBIYHCIICHAS T€OMETPUIECKHIX
BEIIMYMH: IJIUHBIL, yTa,
mIoIiaaei, 00bLeMOB, IUIOIIaAeH
TOBEPXHOCTEH.

1.3. KoHTpOJIb 1 O11eHKA pe3y.

JIbTATOB OCBOCHUS Y4eOHOM 11

CIMIIJINHBbI

Pe3yabTarhl 00yueHHs

Kputepun oneHku

MeToabI OLIEHKH

Ilepeyenb 3HaAHMH,
0CBaHBaeMbIX B paMKax
AUCHHUILTHHBI

3 1. 3HaTh METOIBI
JIOKA3aTeJIbCTB, AJITOPUTMBI
pelIeHus 3a1ad, OrpeaeIeHus,
aKCHOMBI U TCOPEMBI.

3 2. 3HaTh MOHATHUS: CTEIIEHb
YHCIIa, Torapudm yucina;
peoOpa3oBaHMs BHIPAKEHHUHA CO
CTETICHSIMH U JIOTapu(pMaMH,
npeoOpazoBaHus IPOOHO-
paIOHANBHBIX BBIPAKEHUH.

3 3. 3HaTh MOHATHUSA:
paloHaNbHbIE,
WppanoHaIbHEIE,
MOKa3aTeNbHbIE, CTETICHHBIE,
norapudmuieckue,
TPUTOHOMETPUYECKHE YPaBHEHUS
Y HEpaBEHCTBA, UX CUCTEMBI.

3 4. 3Harh noHATHS: QYHKIIUS,
HenpepbiBHAS QYHKITHS,
MPOM3BOIHAS, TIEPBOOOPA3HAS,
OTpeIeTICHHBINA HHTErpal. 3HATh
npaBwia nudepeHnInpoBaHus,
MpU3HAK MOHOTOHHOCTH,
HAXO0XJIEHUE HaNOOJIBIIETO 1
HaMMEHBIIEr0 3HAYEHUN
(GyHKIMH, TPUMEHEHHUE
MIPOU3BOHON B PU3UKE U
TEXHHKE.

3 5. 3HaTh MOHATHUSA:
parmoHabHAsT PYHKITHS,
MOKa3aTeNbHasT (yHKITVS,

XapaKkTepUCTUKHU
JAeMOHCTPUPYEMbIX 3HAHUI

DopMyIHpYyET TEOPEMBI U
aKCHOMBI, TOKa3bIBae€T TEOPEMBI.

IIpeobpa3zoBbiBaeT BBIPAKCHUS
CO CTETICHSIMH U JoraprudmMamu,
JIpOOHO-pAIOHATTBHBIX
BBIPAYKEHUSL.

Pemaer panyoHanbHele,
VppaluoHaJIbHbIE,
[OKa3aTebHbIe, CTEIICHHBIE,
JIorapu(pMHUYECKHE,
TPUTOHOMETPUYECKHE YPaBHEHHS
1 HEPABEHCTBA, X CHCTEMBI.

IIpumensier npaBuna
BBIYUCIICHHS IPOU3BOIHBIX
AIIEMEHTAPHBIX (QYHKIIHIA;
MIpaBUIIa HAX 0K JICHHSI
TIepBOOOPA3HBIX AIEMEHTAPHBIX
¢ynkuunii. Haxonut nanOonbiee
1 HaUMEHbLIee 3HAUCHUS
¢dbyakun. Pemmaer 3agaun Ha
MIPUMEHEHUE TPOU3BOTHOH B
(u3MKe U TEXHUKE.

Ompenenser TUN GyHKITAH:
panuoHaibHas QYyHKIHS,
mokasatesbHas QYHKITHS,

OrneHka pe3yabTaToB
BBITTOJTHCHUS:

IIpoBepoyHas U KOHTPOJIbHAS
paboTHL.

Pewrenue ynpaxxHeHuil y JOCKH.
MaremaTHYeCKHH TUKTAHT.
Brmmonnenne JoManiHero
3aJlaHusl.

VYerabii onpoc. @poHTATBHBIN
onpoc




CTeTICHHAsT (DyHKITHS,
nmorapubmMudeckas QyHKIIHS,
TPUTOHOMETpUYECKUE QYHKIINH,
oOpatHble pyHKIIUU. 3HATH
aJTOPUTM ITOCTPOCHUS TpahUKOB
3TUX (PYHKIIHHA.

3 6. 3HaTh pa3nUYHbIC THUIIBI
3aja4 (Ha MPOLICHTHI, IOJIA U
YacTH, Ha JIBIKEHHE, padoTy,
CTOMMOCTH TOBapOB U YCIIYT,
HAJIOTH, 3a7a4yl U3 00NacTH
YIpaBJIeHHUS JTHIYHBIMA U
ceMeUWHbIMU pUHAHCaMH). 3HATh
AJTOPUTM COCTABIICHUS H
pelIeHUs BBIPAXKEHUH,
ypaBHEHUH, HEPABEHCTB U UX
CHCTEM I10 YCIOBHIO 33/1a4H.

3 7. 3HaTh MOHATHSL: CpeiHee
apudmeTnyecKoe, MeInaHa,
HauOOJbIIICe U HAUMCHBIIICE
3HAYCHHMS, Pa3Max, JIUCIIEPCHs,
CTaHIapTHOE OTKIOHEHHE
YHUCIIOBOTO Habopa. 3HATh
rpa)u4ecKue METOIbI
UCCIIETOBaHUSI.

3 8. 3HaTh MOHATUS: CIyYalHBIIA
OTIBIT U CIy4aifHOE COOBITHE;
BEPOSITHOCTD, rpaduieckue
METOJIBI, POPMYITBI CIIOKEHHUS 1
YMHOXEHHSI BEPOSITHOCTEH,
KOMOWHATOpHBIE (PAKTHI,
BEPOSATHOCTH PeaTbHBIX
COOBITHIA; CITydalfHbIe BETMYUHBI,
3aKOH OOJBIINX YUCET B
MIPUPOJTHBIX ¥ OOIIECTBEHHBIX
SIBIICHUSX.

3 9. 3HaTh MOHSATHSA: TOUKA,
npsiMasi, TIOCKOCTb,
MPOCTPAHCTBO, ABYTPaHHBINA
YTOJI, CKPEIUBAIOIIHECS
MpsIMBIE, TAPAJUICILHOCTD U
MIEPIICHIUKYIISIPHOCTD MPSAMBIX H
TUIOCKOCTEH, YTOJ MEeXITY
MPSIMBIMH, YTOJI MEX]TY MIPSIMON
U TIOCKOCTBIO, YTOIl MEXKTY
TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TIIOCKOCTH,
PacCTOSHUE MEXKIY MPSIMbIMH,
paccTosTHUE MEXTY
TUIOCKOCTSIMH. 3HATh TEOPEMBI
MJIAHUMETPHH.

3 10. 3HaTh TOHSTHS:
MHOTOTPaHHUK, CEYCHUE
MHOTOTPaHHHUKA, KyO,
napauieNenue, npu3Ma,
nupamuia, Gurypa u
MTOBEPXHOCTH BPAIIICHUS;
TUIOCKOCTh, Kacatomiasicst cepsl,

CTereHHas QyHKIHS,
norapudmuyeckas GyHKIHS,
TPUTOHOMETpPHUUECKUE (DYHKIINH,
oOparHble QyHKIIMU. YMeeT
«IUTaTh» TpaQuKu PyHKIHH.

Pemaer 3ajaun Ha IPOLICHTHI,
JIOJIU ¥ YacTH, Ha IBUKCHUE,
paboTy, CTOMMOCTH TOBapOB U
YCITyT, HAJIOTH, 3aJ1a4H U3
00J1aCcTH yIpaBJICHUS JIMYHBIMU H
CeMEHHBIMHU (PMHAHCAMH.

Brruucinsier cpennee
apudmernyeckoe. [Ipumenser
rpadUYecKue METOIbI
HCCIIEIOBAHMUS K PEIICHHUIO
3a/ad.

DOopMyNIHpPYyET MOHATHUSA:
CIIy4alHbIM OIBIT U CIy4YaliHOE
COOBITHE; BEPOSTHOCTS,
CIIy4aiiHble BETMYNHBI, 3aKOH
OONBLINX YKCEe B IPUPOAHBIX U
OOILLIECTBEHHBIX SABJICHUSIX.
Bocnpounssoaut Gpopmyisl
CJIOKEHUS U YMHOKEHUS
BEPOATHOCTEM.

Onpenenser TOUKY, IPSIMYIO,
IJIOCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBIN yrod,
CKPELIMBAIOLINECS MPSIMBIE,
HapajieabHOCTh U
MNEPIEHINKYISPHOCTD MPSIMBIX U
IJIOCKOCTEH, YTOJl MEXKIY
MPSIMBIMH, YTOJI MEXKJTY MTPSIMOM
U IJIOCKOCTBIO, YTOJI MEXKAY
IJIOCKOCTSIMH, PACCTOSIHAE OT
TOYKH JI0 TUIOCKOCTH,
paccTosiHue MEXy TIPSMBIMH,
PacCTOSIHUE MEXAY
IJIOCKOCTSIMM.

Ilepeuuncinsger BubI
MHOTOTPaHHUKOB U GUTYP
Bpaienusi. BocrpousBoaur
CEUYEHHUSI MHOTOI'PAaHHUKOB U
¢uryp Bpamienus. Berauciser mo
(hopMynaMm 0OBEMBI U TUTOIIA U
MMOBEPXHOCTEH MHOTOI'PAaHHUKOB




MWIMHJPA, KOHYCa; TLIOMAIb
TIOBEPXHOCTH MTUPAMHU/IBI,
NPU3MBI, KOHYCA, IIWIHHAPA,
TIOMIAL Cephl; 00beM Kyoa,
NPSMOYTOJILHOTO
napaieNenumea, MMPaMuibl,
MPU3MBIL, TUJIMHPA, KOHYCa,
nrapa. 3HaTb H300pakeHne
MHOTOTPaHHUKOB U TEJ
BpalICHUs, UX CeUYeHUsI. 3HATh
CUMMETPHIO B IPOCTPAHCTBE;
NPaBUIIbHBIC MHOTOTPaHHUKH.

3 11. 3HaTh NOHATHS: ABHIKCHHE,
napaieNbHbII epeHoc,
CUMMETpUS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHus MOA00US,
noJ00HbIe (GUTYPHI; PaBHBIE U
noto0HbIe QUTYPHI (B TOM YHCIIS
B TIPUPOJIE, UCKYCCTBE,
apXUTEKType). 3HaTh NPUEMBI
BBIYUCIICHUS TEOMETPUICCKUX
BEJIMYHH (JUTMHA, YTOJ, TUIOIAb,
00BeEM).

3 12. 3HaTh MOHATHS: JJIMHA,
yTroJ1, IOIaAb, 00bEM, IIIOIAIb
MOBEPXHOCTH. 3HATH (YOPMYIIBI
BBIYHCIIECHUS 00BEMOB TEII,
IJIOIIAJCH, YIJIOB.

3 13. 3HaTh NOHSTHUS:
MPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, KOOPAMHATHI TOUKH,
BEKTOp, KOOPAMHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEIEHUE, YTOIl
MEXy BEKTOpaMHu, CyMMa
BEKTOPOB, POU3BEICHNE
BEKTOpPA Ha YUCIIO. 3HATH
(hOopMyITBI BEIYHCIICHUS
KOOpAMHAT CEepEANHBI OTpe3Ka,
PacCCTOSHUS MEXKIY ABYMS
TOYKaAMHU.

3 14. 3HaTh pa3HIHbBIC METOIBI
pereHus] MaTeMaTHIeCKIX
3a/1a4; 3HaTh MAaTEeMAaTHYECKUE
MOJEINHU B IPUPOAE; 3HATH
MaTeMaTUIECKUE OTKPBITHS
POCCHUICKOI U MUPOBOM HayKH.

u GUryp BpameHHs.

Ilepeuuncnser cBoiicTBa
nerkeHus. [lapannensHoro
nepeHoca, npeodpa3oBaHus
moo0owus.

OnuchIBaeT paBHbIC U MOA00HBIC
¢burypsi.

BeIuuncinseT reomMmeTpryuecKue
BEJIMYMHBIL: JJINHA, YIOJI,
IIOIIaah, O0BEM.

DopMyJIHpYET ONIPENEICHUS:
IUIMHBL, yTia, IIomany, o0bema,
IUIOLIA 1 OBEPXHOCTH.
[Tpumensier popmyIibt
BBIYUCIICHUS 00BEMOB Tell,
IUIOIIAAEH, YTIIOB K PELICHHIO
3ajad.

U3o0paxkaet npsMOYyToIbHYIO
CHCTEMY KOOPJHMHAT.
Onpenenser KOOPAUHATH TOUKH.
BEKTOpa. Beruuciser cymmy
BEKTOPOB, IPOU3BEJCHNE
BEKTOpa Ha YUCII0, KOOPJHHATHI
CEepeINHBI OTPE3Ka, PACCTOSHUS
MEXIy ABYMSI TOUKAMH.

Perraer MaTematuueckue 3agadyu
Pa3TMYHBIMHA METOIaMH.
[lepeuncnger maTeMaTH4eCKHe
OTKPBITHS POCCUICKON U
MHPOBOU HAYKH.

Ilepedyens ymennii,
0CBaMBaeMbIX B paMKax
JUCIUTLTMHBI

V 1. Bmagets MeTOaMu
JTIOKA3aTeNIbCTB, AITOPUTMAMHU
perieHus 3a1aq; yMeTh
(hopMyITUPOBATH OMIPEICIICHUS,
aKCHOMBI Y TEOPEMBI, IPUMEHSTh
WX, IPOBOJIUTD JTOKA3aTCILHBIC

XapakTepHCTHKH
JeMOHCTPUPYEMBbIX YMeHUIA

Bnaneer metonamu
JI0Ka3aTeNbCTB, AITOPUTMAMU
penieHns 3aaad.
DopMynHpyeT onpeaeacHus,
AKCHOMBI U TeopeMbl. Peraet
3aJIauH.

OHCHKa PE3YyJIbTAaTOB
BBITIOJTHCHHUS

[IpoBepouHast 1 KOHTPOJIbHAS
paboThI.

Pewenune ynpaxHeHuil y 40CKH.
MaremaTuyecKuil TUKTAHT.
BrinonHenue goMariHero
3aJlaHMs.




paccyXIeHus B X0/ pEeLIeHNUs
3ajau.

VYV 2. YMeTb onepupoBaTh
MOHSTHAMU: CTENICHb YHCIA,
norapuM Yrcia; yMeTh
BBITIOJIHSITH BEIYUCIICHHUE
3HAYEHUH U MpeoOpa3zoBaHuUs
BBIPKEHHI CO CTETICHSIMU H
nmorapudMaMu, Ipeodpa3oBaHM
JIPOOHO-pAITMOHATBHBIX
BBIPAKECHUN.

VYV 3. YMeTh oniepupoBaTh
HNOHATHSIMU: palliOHAJIbHBIE,
UppanroHaNbHBIE,
[IOKa3aTeNbHbIE, CTCTICHHBIC,
nmorapudMuIecKue,
TPUTOHOMETPUYECKUE YPaBHEHUS
Y HEPAaBEHCTBA, X CHCTEMBI.

VYV 4. YMetb onepupoBaTh
MOHATHAMU: (PYHKITUS,
HeTpepbIBHAS QPYHKIHS,
MIPOM3BOIHAS, TIEPBOOOPA3HAS,
OTIpeIeJICHHbII HHTErpal; yMEeTh
HaXOJUTh MPOU3BOIHEIC
AIEMEHTAPHBIX QYHKIHH,
UCIIONIB3YSI CIIPABOYHBIE
MaTepHabl; HCCIEA0BATh B
MPOCTEHIINX CITydasX GyHKIUH
Ha MOHOTOHHOCTb, HAXOANTh
HauOOJbIINE U HAUMEHBLINE
3Ha4YeHUs (PYyHKIMIA; CTPOUTD
rpauKd MHOTOUJICHOB C
UCIIOJIb30BaHMEM ammapaTa
MaTeMaTHYeCKOTr0 aHaAIIN3a;
NPUMEHSTH TIPOU3BOIHYIO MTPH
PELICHNH 3a/1a4 Ha JBH)KCHHE;
pemarb NpakTHKO-
OpPUECHTUPOBAHHBIC 33/1a49H HA
HauOOJbIINE U HAUMEHBLINE
3HA4YEHUS], HA HAXOXKJICHHE MyTH,
CKOPOCTH U YCKOPECHHSI.

V 5. VYMmeTs onepupoBaTh
MOHATHAMU: paliOHaJIbHAs
GbyHKIUS, TOKa3aTenbHas
GbyHKIMS, cTerneHHas QyHKIUS,
norapumudeckas GyHKIHs,
TPUTOHOMETpUUECKUE (PYHKIINH,
obOpatHble PyHKIMH; yMEHHE
CTpOUTH rpa)uKu U3yUEHHBIX
(GYHKLUH, UCTIONB30BATH
rpaduKy Mpu U3y4eHUN
IIPOLIECCOB U 3aBUCUMOCTEH, IPH
PELICHNH 3a/1a4 U3 APYTHX
y4eOHBIX PEMETOB U 3a/1a4 U3
peanbHOM XKU3HU; BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH
MEXIY BEIIMUNHAMH.

Y 6. YMeTh pemarh TeKCTOBEIE

Onepupyer NOHATUSIMU: CTENIEHb
qucia, Jorapum yucia.
BeimonHseT BeruucaeHus
3HAYCHHUH U TIpeoOpa3oBaHus
BBIPQKEHUH CO CTETICHIMHU
norapumamu, npeodpa3oBaHUs
TIPOOHO-pAITMOHATEHBIX
BBIPaKECHUM.

Brageer nonatusmu:
palnMoHaJIbHbIE,
HppanroHajIbHbIE,
[I0Ka3aTelbHbIE, CTCIICHHBIE,
JorapuhMHIECKHE,
TPUTOHOMETPUUECKUE YPAaBHEHUS
1 HEPaBEHCTBA, UX CHCTEMBI.
OmnepupyeT NOHATUSIMHU:
(dyHKLUS, HeNpephIBHAS
(dyHKIUS, TPOU3BOIHAS,
repBooOpa3Hasi, ONpeeIeHHBIN
HHTETrpal.

Brraucnsier mpou3BoHbIC
AIIEMEHTAPHBIX (PYHKIIHH.
Uccnenyer ¢hyHkimm Ha
MOHOTOHHOCTh. Haxomut
HauOoJbIIIee 1 HAUMEHBIIIECE
3HaYeHUs (PyHKITHH.

[Ipumensier noHsTHA
pauMoHaIbHas QYHKIMS,
nokaszarenbHast QYHKIHS,
CTereHHass QyHKIUS,
norapupmudeckas GyHKLIUS,
TPUTOHOMETpPHUUECKHE (DYHKIINH,
oOpatHble (QYHKIIUHU K PEIICHUIO
yIpaXHEHUH.

Crpour rpaduku 3Tux QyHKUUH,
WCTIONB3YeT rpaduKu
3aBUCUMOCTEM JIJIs1 pEeIEeHUs
3agad. CocTaBiusieT GOpMyIIbI
3aBHCUMOCTH MEXIY
BEITHYMHAMH.

Pemaer 3aaun pa3nuyHbIX

Ycerabli onpoc. @poHTaNBHBIN
orpoc.




3a[a4i pa3HbIX THIIOB (B TOM
YlCcJie Ha MPOLEHTHI, 10U U
YacTH, Ha IBIKEHUE, padoTy,
CTOMMOCTH TOBapOB H yCIYT,
HAaJIOTH, 3aJa41 U3 007aCTH
yIpaBieHUs] TUYHBIMU U
ceMelHbIMU (prHAHCAMM);
COCTaBIISITh BBIPAXKECHUS,
ypaBHEHUS1, HEPABEHCTBA U UX
CHCTEMBI TI0 YCIOBHIO 33]a4H,
MCCIIeIOBATh MOIy4YeHHOE
pelLIeHNE U OLIEHUBATh
IPaBIONOJ00HOCTb PE3yIbTaTOB.
VYV 7. YMeTs onepupoBaTh
HOHATHSMU: CpEIHEE
apupMeTHIeCKoe, MEIHaHa,
HaunOoJblliee 1 HAUMEHbIIIEe
3HAYCHUSI, pa3Max, JUCTICPCHS,
CTaHIApTHOE OTKJIOHEHHE
YHCIIOBOT'O HaOOpa; yMeHue
W3BJIEKaTh, HHTEPIPETHPOBATh
MH()OPMALIO, TPEACTAaBICHHYIO
B Ta0JMIax, HAa JUarpaMmax,
rpaduKax, OTpasKaroILyro
CBOWCTBA PeabHBIX MPOLIECCOB H
SIBJICHUH; IPEICTABIISATh
UHQOPMAIUIO C TTOMOUIBIO
Ta0JIUI] ¥ TUarpamm;
UCCIIeIOBATh CTATHCTUUECKHUE
JaHHbIE, B TOM YHCIIE C
NPUMEHEHUEM I'padUUecKUuX
METO/I0B U AJIEKTPOHHBIX
CpPEICTB;

VY 8. YMmeTsb onepupoBaTh
MOHATUSMU: CIIy4allHbIN ONBIT U
ciyuaiiHoe coObITHeE,
BEPOSITHOCTD CIIy4aliHOTO
COOBITHSI; yMETh BBIUYUCIISTh
BEPOSITHOCTH C UCHOJIb30BaHUEM
rpau4ecKuX METOI0B;
MPUMEHSTH (POPMYIIBI CIOKEHUS
Y YMHOXXEHUSI BEPOSITHOCTEH,
KOMOMHATOpHBIE (DAaKTHI U
(bOpMyIIBI ITPH PELICHUN 3a]1ay;
OIIEHUBAThH BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CJyYailHBIMH BEJIMUMHAMU;
YMETh MPUBOJHUTH TIPUMEPHI
NPOSIBIICHUS 3aKOHA OOJIBIINX
YKcel B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

VY 9. YmeTts onepupoBaTh
MOHATHAMU: TOYKA, TIpsiMast,
TUIOCKOCTb, IPOCTPAHCTBO,
JIBYT'PaHHBII yrod,
CKPELIMBAIOLINECS TPSIMBIE,
napasieaTbHOCTh U
HNEPHIECHIUKYISIPHOCTD IPSIMBIX U

TUTIOB, B TOM YHCJIE Ha
MPOLCHTHI, TOJIX U YacTH, Ha
IBIXEHHUE, paboTy, CTOMMOCTh
TOBapOB M yCIYT, HAJIOTH, 33/1a4H
13 00JI1aCTH yTIpaBIeHUS
JMYHBIMU U CEMEHHBIMH
¢dbuHaHCAMU.

CocraBniseT BEIpaKEHUS,
yYpaBHEHHSI, HEPABEHCTBA M UX
CHCTEMBI 110 YCIIOBHIO 3a]1auH,
UccieIyeT NOoIy4YeHHOe pellIeHe
U OIICHUBATH €T0.

[Ipumensietr mOHATHS: CpeHEe
apupMeTHIecKoe, MeIHaHa,
HauOOoJIbIIIee ¥ HANMEHBIIIEE
3HAYCHUS, pasMax, IUCIIEPCHs,
CTaHIApTHOE OTKJIOHEHHE
YHCIIOBOTO HA0Opa K PEeIIeHUIO
3ajay.

AnHanuzupyet nH(opMaImio
Ta0IUI, TUarpamm, rpaduKoB,;
IpeACTaBIsIeT HHPOPMALIUIO B
Ta0JIUIaX U TuarpaMmmax.

BrinonnseT pacyeTsl
BEPOATHOCTH C UCIIOJIb30BAHUEM
rpadguuecKux METOI0B,
CJIO)KEHUS U YMHOKEHUS
BEPOATHOCTE; OIIEHUBAET
BEPOSITHOCTH PEATBHBIX
COOBITHH.

ITpuBoauT npuMepsbl MPOSBIECHUS
3aKOHa OOJIBIINX YHCEN B
MIPUPOJTHBIX U OOIIECTBEHHBIX
SIBIICHUSX.

HpI/IMeHSIeT IIOHATHA: TOYKA,
psAMas, INIOCKOCTb,
MIPOCTPAHCTBO, IBYI'PaHHBII
YTOJI, CKPEIUBAIOIIAEC
IIpsIMBIE, NTAPAJLIEIBbHOCTD U
NEPIEHAUKYIIPHOCTD IPSMBIX U
IJIOCKOCTEW K PEIICHUIO 334a4;




TUIOCKOCTEMH, YTOJI MEXKAY
HPSMBIMU, YTOJI MEXKY HIPSIMOi
U IJIOCKOCTBIO, YTOJI MEXKILY
TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH 10 IUIOCKOCTH,
paccTosiHue MEXIy IPSMbIMH,
paccTosiHue MEXIY
TUIOCKOCTSIMU; YMEHHE
WCIIOJIb30BaTh IPU PEIICHUN
3a7a4y u3y4eHHbIe (PaKkThl U
TEOpEeMbI INTAHUMETPHHU; YMEHHE
OLIEHUBATh Pa3Mepbl 0OBEKTOB
OKPY’KaIoIEro Mupa.

VYV 10 YMmeTh onepupoBaTh
HNOHATHSAMU: MHOTOTPaHHHUK,
ceueHre MHOTOTPaHHUKa, KyO,
napaiieNenumes, npu3ma,
nupamusa, Gurypa u
MOBEPXHOCTH BPAICHHUS,
HWIMHIP, KOHYC, map, cdepa,
cedeHus (GUTyphl BpalICHUs,
TUIOCKOCTD, Kacaromiasicst chepsl,
LIIMHIPA, KOHYCA, IJIOMAb
MOBEPXHOCTH MTUPAMHU/IHI,
MPU3MBI, KOHYCa, IWIHHAPA,
TI0MIas cepbl, 00beM KyOa,
IPSIMOYTOJILHOTO
napaieNenurea, MMPaMuIbl,
NPU3MBIL, IUJIMHIPA, KOHYCa,
nIapa; yMeHue n3o0paxarb
MHOTOTPaHHUKH B IOBEPXHOCTH
BpALICHNUs, UX CEUYEHUs OT PYKH,
C TIOMOIIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX
CpPEJICTB; yMEHHE PaclO3HABATh
CHMMETPUIO B IPOCTPAHCTBE;
YMEHHUE paclio3HaBaTh
MPaBUIIbHBIE MHOTOTPaHHUKH.
V¥V 11. YMets onepupoBartb
MOHSATHSMU: IBHKCHUE B
MPOCTPAHCTBE, MOI00HBIE
(Gurypsl B IpOCTPaHCTBE;
MCIIOJIb30BaTh OTHOLICHUE
MJIONIa/IeN TOBEPXHOCTEN U
00BEMOB TTOJTIOOHBIX (GUTYP MPH
PELICHNH 3a/1a4.

VY 12. YMeTh BBIYUCIATH
reOMETPUUECKIE BEITMIHHBI
(nmuHa, yrou, miomanb, 00beM,
TUIOIA/Ib TIOBEPXHOCTH),
UCTIONB3YS H3Y4YEeHHbIE POPMYITBI
Y METO/IBI.

V¥ 13. ¥YMeTs onepupoBats
MOHSATHSMU: TIPSIMOYTOJIbHAS
cucTeMa KOOpJIMHaT,
KOOPIWHATHI TOYKH, BEKTOP,
KOOPIMHATHI BEKTOPA, CKAISIPHOE
IIPOM3BENICHHE, YTOJI MEKIY

PaCCUUTBIBACT: YIOJ MEKIY
MIPSIMBIMU, YTOJI MEXIY TPSMOH
Y TUTOCKOCTBIO, YTOII MEXKTY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH,
PacCTOSTHUE MEXAY MPSIMBIMH,
pacCTOsTHUE MEXKTY
IJIOCKOCTSIMU; peIIaeT 3a1a4u ¢
HCTIONTE30BaTh TEOPEM
IJTAHUMETPUH.

Brnaneet nonsTusMu:
MHOTOTPAaHHUKH U TeNa
BPAIIICHHS; BBIYNCISAECT CEUCHHS
MHOTOTPaHHUKOB , TUIOIIAIN
MOBEPXHOCTEW LWJIUH]IPA,
KOHYyca, I1apa, chepsl,
NUPAMUIBL, IPU3MBI,
napaenenueaa. Beioupaer
CIOCO0 pemieHNs U PemaeT
3a7a4M Ha BBIYMCICHNE 00beMa
Ky0a, MpsIMOYT'OJILHOTO
napaieNenuIeaa, MIpaMuIbl,
MPU3MBI, IJIHHAPA, KOHYCa,
mapa. M3o0paxaeTr Ha pucyHKax
MHOI'OIrpaHHUKH, UX CCUCHUA,
MIOBEPXHOCTH BPAIICHHSI.
OrmpeznensieT TUIBI TPaBHIBHBIX
MHOTOTPaHHUKOB M U300paxaer
uX Ha pucyHke. Pacnoznaer
CHMMETPHIO B IPOCTPAHCTBE.

Omnpenensietr 1og00HBIE PUTYPBI
U IBWKCHUE B IIPOCTPAHCTBE.
Hcnons3yet oTHOLIEHKE
IJIOIAJEH TOBEPXHOCTEN U
00bEMOB MOJOOHBIX (GUTYp MIPH
pelIeHny 3a/1a4.

[Ipumensietr hopMyITbl 1yIs
BBIYUCIICHUA JJIMHBI, yTJIa,
101 Iu, 00bEMOB, IIIOMIa e
MTOBEPXHOCTEH MPH PEIICHUN
3a/1a4; BEIOMPAET METOT
peueHus.

OnepupyeT MOHATHUIMH:
MPSIMOYTOJIBHAs CUCTEMA
KOOpJAUWHAT, KOOPpAWHATBI TOYKH,
BEKTOP. Berumciser KoopAuHATHI
BEKTOPA, CKAISIPHOE
MIPOU3BENICHHUE, YTOJI MEXKY




BEKTOpPaMH, CyMMa BEKTOPOB,
MPOU3BEJECHNE BEKTOPa Ha
YHCJIO; HAXOIUTH C TTIOMOIILIO
W3YYCHHBIX (POPMYJT KOOPIUHATHI
CepelIMHbI OTPE3Ka, PACCTOSHUE
MEXIY ABYMS] TOUKAMH.

VY 14. YMeTh BeIOUpATH
MOAXOIAIINN U3yYEHHBIN METOT
JUIS peleHns 3aauH,
pacro3HaBaTb MaTEMATUUYECKNE
(haKThl 1 MATEMAaTUYCCKHE
MOJIETU B IPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUAX, B
HCKYCCTBE; YMEHUE IPUBOAUTH
MIPUMEPBl MaTeMaTHYECKUX
OTKPBITUH POCCUHCKON U

BEKTOpPAaMH, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOpa Ha
YHCJI0; HAXOJUT C IIOMOILBIO
(hopMyIT KOOPIMHATHI CEPEANHBI
OTpE3Ka, PACCTOSHUE MEKIY
IBYMS TOUKAMU.

Bribupaet crioco0 perieHust
3ajad.

Pacno3naetr maremarnyeckue
(hakThl 1 MaTEeMaTHYECKHE
MOJIETH B IPUPOHBIX U
OOIIIECTBEHHBIX SBJICHHUSX, B
HCKYCCTBE; IPUBOAUT IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHH
poccuiicKoi 1 MUPOBOM
MAaTEMaTHYECKON HayKH.

MHPOBOM MaTeMAaTHYECKON
HayKHU.

2. ®OPMbI KOHTPOJISI 1 OLIEHKM OCBOEHHUS YYEBHOM JUCHUILIMHBI 110 TEMAM
(PA3JIEJIAM)

[IpeameToM OIIEHKHU CIIy’)KaT JUYHOCTHBIEC, METANPEIMETHBIE U TPEIMETHBIE PE3YJIbTaThI
OCBOCHHSI y4EOHOM TUCHUILIUHBI, MPEAYCMOTPEHHBIE MPUMEPHOM MPOTrpaMMoON IO JAUCIHUIUIMHE
MaTeMaTHKa W HaIllPaBJICHHBIE Ha (DOPMHUpPOBAHUE OOIINX KOMITCTECHITUH.

Texymuii KOHTPOJIb TPOBOAUTCS C 1ENbI0 OOBEKTHUBHON OIICHKA KadecTBa OCBOCHUS
IporpaMMbl  y4eOHON IUCHMIUIUHBL, @ TakXKe CTUMYIUPOBaHUS y4eOHOM paboThl CTYACHTOB,
MOHHUTOPHHTA PEe3YJIbTaTOB OOPa30BATENbHON JEATENBHOCTH, MOATOTOBKH K IMPOMEKYTOUYHOMN
aTTecTalluy U o0ecrieueHus: MaKCUManbHON 3((EKTUBHOCTH 00pa30BaTEIHHOTO IpOIECcca.

Texymuii KOHTPOJb MPOBOAMUTCS MperofaBaTelieM Ha JTO0OM U3 BUAOB Y4YEOHBIX 3aHSITHIA.
@DopMBbI TEKyIIEro KOHTpouis (TpoBepodHast paboTa, TECTUPOBAHKE, ONPOC, BHIMOIHEHHUE U 3alllUTa
pabor, pedepaToB  (IOKIATOB),
HaOJIOZICHUE 3a JCSITENIBHOCThIO 00YJarOIIUXCs U T.J.) BEIOMPAIOTCS TPEroiaBaTesieM, UCXOIs U3

MPAKTUYECKUX BBITIOJTHEHHE MOATOTOBKA  IpE3eHTAalH,
METOAMYECKOHN 1e1eCO00PA3HOCTH.

Py0OexxHbIil KOHTPOJNIb SIBISETCSI KOHTPOJILHOM TOYKOM IO 3aBEPIICHHIO OTAEIBHOrO pazjiena
yuyeObHOll aucuumiuHbl. POpMBI PYOEKHOTO KOHTpOJIs (KOHTpOJbHAas paboTa, KOHTPOJIbHOE
TECTUPOBAHUE, BBHIMOJIHEHUE MPOEKTA) BBIOMPAIOTCS MpernojaBareneM, UCXOJsi U3 METOAMYECKOU
1eJIECO00Pa3HOCTH.

[IpoMexyTouHass  aTTecTalus
mubdepeHIMPOBaHHBIA  3a4eT, 5K3aMEH) OCYIIECTBISETCS B paMKax pYOEKHOTro KOHTPOJIA

(CeMeCTpOBI)Ie I/ICHI)ITaHI/Iﬂ) U 110 3aBCPUHICHHUN HU3YUYCHHA ,ZIaHHOI\/'I JAUCHUIIIIMHBI, IIO3BOJISICT

CTYNEHTOB MO  y4eOHOW  jmuciuruinHe  (3a4er,

OMMpEACIINTh KaUCCTBO U YPOBCHDb €€ OCBOCHUA.

KoHTpOoJIb ¥ O11eHKa 0CBOCHUS Y4eOHOM TMCHUILIMHBI 110 TeMaM (pa3aesiam)
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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 CPEJICTBA JIJISI KOHTPO.IS IO PA3JIETTY
(PYBEKHBI KOHTPO.Ib)

dopma npoBeIeHUs] KOHTPOJIS IO pa3/ieny sIBJISETCS MUCbMEHHAs KOHTPOJIbHAs paboTa, pacCUuTaHa
Ha O/IUH ypOK (45 MUHYT); mpoBepoyHas padoTa paccuMTaHa Ha 35 MUHYT.

Kpurepuu onieHuBaHus

OneHnka [IpaBribHOCTH (OIIMOOYHOCTD) PelICHUs
5 [TonHoe BepHOE pelieHue.
4 BepHoe penienne, HO UMEIOTCST HEOOJIBIIIME HEJIOYETHI, B IIEJIOM HE BIIUSIOIINE
Ha pelIeHHe.
3 Pemenue B 1enom BepHoe. OMHAKO OHO COACPKUT s OMHMOOK, MO0 HE
pPacCCMOTPEHHE OTAETBHBIX CIydaeB, HO MOXET CTaTh MPABHIBHBIM IOCIIE




HEOOJIBIIIUX UCTIPABJICHUH WJIA JTOTIOJTHEHUH.
1-2 Pemenne HeBepHOE. Penienne oTcyTCTBYET.

1 kypc

IIpoBepounas padora Ne 1 nmo teme «Ilapasie IbHOCTH NPAMBIX M IIJIOCKOCTE»

Bpewms BbinonHeHus: 35 MUHYT

Y ci1oBuUs BBIMOIHEHU6 JTUCTHI C 3a/laHUEM.

Bapuanr |

1. Man otpe3ok AB u Touka M-cepenuna orpeska AB. 13 Touek A, B, M nipoBeieHbl
napajuleJbHbIe IPsIMbIE, IIEpeceKarolue IocKocTh B Toukax Al, B1, M1. Haiitu myinny otpeska
MM1, eciu

AAI1=8 cM, BB1=12 cm. OTpe3ok AB He nepecekaeT miI0CKOCTb.

2. Otpe3ok AB nepecekaer minockocts. Touka C-cepenuna otpeska AB. 13 Touek A, B, C
MIPOBE/ICHBI NTapaJlJIeIbHbIE NPSAMBIE, IIEpECEeKaroIIne MI0CKOCTh B Toukax Al, B1, C1. Haiitu
nnuny otpeska CCl, ecnmn AA1=6 cm, BB1=10 cm.

3. Uepes konen A orpeska AB nposenena mockocTs. Uepes konen B u Touky C atoro orpeska
MIPOBEICHBI NTApaJIEIbHBIC MPAMBIE, TIEpECcEeKaroIne MIocKocTh B Toukax Bl u C1. Haiitu myuny
orpeska BBI, eciu AB = 6¢cm. AC : CC1 = 2:5.

4. JIBe mapajuiebHbIe IPSIMBIEC @ B b COOTBETCTBEHHO MapajuiebHbI IpsMbIM ¢ 1 d. Kak
pacrmosaoXkeHsbl npsiMbie a u d?

Bapuanrt 11

1. lan orpe3ok AB u Touka M-cepenuna orpeska AB. U3 Touek A, B, M nipoBenieHbl
napaJuleJIbHbIE IPSIMBIE, IIEPECEKaroIue IIOCKOCTh B Toukax Al, B1, M1. Haiitu myinny otpeska
MM1, ecau

AA1=16 cm, BBI=10 cm. Otpe3ok AB He nepecekaer I0CKOCTb.

2. Otpesok AB nepecekaer mockocTb. Touka C-cepennna orpeska AB. U3 Touek A, B, C
MIPOBE/ICHBI TTapaJJIeIbHBIC MPAMBIE, TIEpEeCcEeKaroIue MmIockocTh B Toukax Al, B1, C1. Haiitu
nuHy 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
IIPOBEJEHBI NTapAJUIEIbHBIE MIPSIMBIE, IIEpEcEKaroIne IIOCKOCTh B Toukax Bl u Cl. Haittu nnuny
otpe3ka BBI1, ecniu AB = 12cm. AC : CC1 =4:10.

4. JiBe napasuiesbHble IpsMbIe a U b COOTBETCTBEHHO NapasuienbHbl npsiMbiM k 1 f. Kak
pacmnosoKeHsl npsimble a u {7

IIpoBepounasi padora Ne 2 no reme «IlepneHIUKYJISIPHOCTD MPSAMBIX U MJIOCKOCTEI
Bapmuanr I

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

AB = 6¢cm, BC =14 cm, AD =3 cwm.
2. BepxHHe KOHIIBI IBYX BEPTUKAIBHO CTOSIIUX CTOJIOOB COETMHEHBI MEPEKIAIMHON JUIMHOM 6, 5
M. Beicota cton60B 2, 9 M u 3,2 M. HaliTu paccTosiHre MEXTy CTOI0aMHU.
3. VI3 TOUKHM K MJIOCKOCTH MPOBEACHBI JIB€ HAKJIOHHBIE, paBHbIe 5 M U 9 M. PazHocTh mpoekunii
ATUX HAaKJIOHHBIX paBHa 4 1M. HallTu mpoeKIu 3TUX HAKJIOHHBIX.
4. HaiiTu paccTosiHME OT CepelMHbI 0Tpe3ka AB 10 MII0CKOCTH, EPECEKAIOLIEN 3TOT OTPE30K, ECIIH
paccTostHus OoT ToueK A m B 1o mitockoctu paBuel 7,2 cMm u 3,1 cm.
5. Uepes Bepmnny A kBagpara ABCD npoBenena npsimas AM, nepneHIuKyIIsipHas INIOCKOCTH
BCD. Haiitu paccrosaust oT Touku M 110 BepuinH kBajpara, eciu BC=12 cm, AM =5cm
Bapuanr 11
1. ITpssmeie AB, AC u AD nonapuo nepnenaukyisipubl. Halitu orpesok CD, ecnu



AB =4 cm, BC=12 cm, AD =6 cm.
2. BepxHHe KOHIIBI IBYX BEPTUKAIBHO CTOSIIIUX CTOJIOOB COETMHEHBI MEPEKIAIMHON UINHOM 5, 3
M. BeicoTa cton6oB 2, 3 M u 3,7 M. HaliTu paccTosiHEE MEX Ty CTOI0AMHU.
3. W13 TOUKHM K IJIOCKOCTH MPOBEACHBI JIBE HAKJIOHHbIE, paBHble 6 1M U 10 1M. Pa3HOoCTh npoekiuit
9TUX HAaKJIOHHBIX paBHa 4 M. HaliTu npoekuuu 3TUX HAKJIOHHBIX.
4. HaiiTu paccTosiHME OT cepeliHbl 0Tpe3ka AB 10 MI0CKOCTH, NTepeceKarolel 3TOT OTPE30K, ECIIN
pacctosaHus OT ToueK A U B 10 miockocTu paBHbl 6,4 cMm 1 4,2 cM.
5. Uepes Bepunny A kBajgpara ABCD npoBeznena npsimas AM, nepneHIuKyIisipHas INIOCKOCTH
BCD. Haiitu paccrosiuust oT Touku M 710 BepuinH kBajpata, eciau BC=8 cm, AM =15¢cmM.

KonTpoabsnas padora Ne 1 no teme «Tpuronomerpudeckue (popmyJibl 1 GyHKIIUN

Bapuant I

1. OnpeaeanTk YeTHOCTH/HEYETHOCTE (PyHKLMIH:
2 3
a) fix)=x"(2x-x);
6) f (x) = x*cosx;
» 4 2 .
B) fix)=x" -2x"-sin3x
2. Haiiti Hy 1H QyHKIHH:
f(x)=3x+1
3. McenepoBars GyHKIMIO 110 001iel cXeMe H I10CTPORTE €8 rpaduk:
a) fix) = 48x-x’;
6) f(x)= -2sin2x

Bapuanr I

2. OnpeaennTs YeTHOCTh/HEYETHOCTE (DYHKIMI:
a) fix)=x(5-x°);
6) f (x) = x’sin x/2;
B) f{x)=x" -2x*-sinx
2. Haiitu Hynu QyHKUWH:
fix)=x>-9
3. Ucunenosars GyHKUHIO 110 00LIel cXeMe H ITOCTPOUTH e€ rpaduk:
a) f{x) = 2x°+5x +2;
0) fix)=-1,5cos3x
Konrpoabnast padora Ne 2 no reme «Tpuronomerpuyeckne ypaBHeHHsD»
Bapuanr |
1. Beraucmmrsb: L
arccos Y +2arcsin (-1) - 4arctg \3
2. Pemits ypaBHEHHE:
a) cos (5x +m/4) =Y
0) tgdx =1

3. Pemiuth HEpaBEHCTBO:
a) sin2x>%;



6) cos x/3 <\2/2
4. Petuth ypaBHEHHE:
6 sin 2x — 13 sin x — 13 =0
5. HaiiTi obnactp onpeneneHus: GyHKIUU:
f(x) =4 arcsin (2x — 5) + 3n
Bapuanr 11
1. BerauciuTs: .
2 arccos (-1) + arcsin 1 - 5arcctg V3
2. Pemuth ypaBHEHUE:
a) sin (5x + w/4) =';
0) ctg3x=1
3. PemuTh HEpaBEHCTBO:
a) sin 2x <'a;
6) cos x/4 >~2/2
4. Petiuth ypaBHEHHE:
2sin2x +sinx—1=0

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

IIpoBepounasi padora Ne3 no reme «/lekapToBbl KOOPAMHATHI M BEKTOPHI B IPOCTPAHCTBE)

Bapuanr I

Haiiti paccrosiHue Mexcty TOMKaMu A (3:7:5Yu B (7;5;9).

v z z I I~ v .
Haiiti koopuHathl Bektopa AB 1o koopsutnaram Todek A (3:-2;6) u B(0; 0,5:3).
Haiitu cymmy Bekropos a (-1:-2:3) u b (5; -1; 4).

Jloxaxkure, uto sexrophi a (-2:3; 1) ub (-1: 3/2; 1/2) konauHeapHbl.
[eprienankyispHbi 1 BekTopbi a (-3; 2; 3) b (15 -35 1).

JlokaxuTe, 4ro yeTbipexyronsHuk ABCD siBiasercs pomboM, eciu A (6.7, 8),
B (8,2,6),C(4,3,2),D(2,8,4).

LU'S I B I

LU =N

o

Bapuaunt Il

1.Haiiti paccTostiue Meuiy ToUKamH A (2;8:-3)u B (5; 1:9).

2.Haiiti koopautats BekTopa AB no koopannaram touek A (-3;2;8) n B(0; 0,3:2):
3.Haiitu cymmy Bekropos a (1;-2; -3) u b (-3; [3- 4).

4 Konnuneapusl 1 BekTopsl a (-3/4; 5:-7) u b (33/2: 10; -7/2)?
5.IMepnenaukyispHb 11 BekTopsi a (-4; 3/5; 1/3) b (1/2; 55 -3).

6.Jloxaxxure, uto uersipexyronsHink ABCD ssiasercs pomboM, eciiu A (0, 2,0),
B(1,0,0),C (2,0, 2),D(1,22).

KonTpoasnas padora Ne3 no teme «IIpousBoaHasi u €€ reoMeTpuYeCKHd CMbICJI»

Bapuanr [

1. Haiiti npou3BoaHYIO QYHKIIUH:
f(x)=-x/6 + 1,5 X% + 5X -3 ¥ BBIUHCIIATH €& 3HAUCHNUE npu X = -2

2. Haiitu npon3BoaHyto GyHKIUU:

a) £ (x) = (2x° + 4x)(x°-2)

0) g(x) = (4 —3x) /(x+2)

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

3. Pemnth ypasrenue f '(x) = 0, ecim f (x) = 3x + 9/x

4. BplunciuTh 3Ha4€HUE MMPOU3BOAHON (PYHKIIMH B TOUKE Xo!
f(x)=3sinx —cosx +tgx, x0=m/3



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

f (x) =2x> +6x°

Bapuant 11

1. Haiitu HpOH3BO;[H2y}0 byHKIUU:
f(x) = -x3/6 + 0,5 x* - 3X + 2 1 BBIYUCIUTD & 3HAUCHUE mpu X = -1

2. Haiitu HpOI/I3BOI[H%'}0 GbyHKIUY:

a) £ (x) = (2x°- 4x)(x° + 2)

0) g(x) = (3 + 2x) /(x-5)

B) f (x) =3 sin 3x +2) + x

3. Pemuth ypaBHeHUE f I(X) =0, ecu f (x) =4x + 8/x

4. BpunciuTh 3Ha4€HUE MTPOU3BOAHON (DYHKIIMH B TOUKE Xq!
f(x)=2sinx + cos x + ctgx, x0=m/6

5. Pewnth HepaBercTBo f(X) < 0, ecin:

f(x) =4x3 - 6x°

KonTposbnas padora Ne4 no teme «IIpumeHenne npon3BoaHOI K HCCIeJOBAHNIO PyHKIMID)

Bapuant [
1. Haiit mpoMexyTKu BO3pacTaHusl yObIBaHUS (PYHKITUH:
a) f(x)= x> - x°+x -5;
6) y=(x*+1)/x
2. Haiit Touku skcTpeMyma (pyHKIHU:
a) f(x) = 6x°+15x* +10x>;
6) fx) = 3 + E
3. UccaenoBath (yHKIHIO IO CXEME M MIOCTPOUTH €€ TpaduK:
f(x)= 4x® +12x+9.
4. Haiitn HanbobpIllee ¥ HANMEHBIIEe 3HAYeHUsT (DYHKITUU HA 3aIaHHOM OTpPE3Ke:
f(x)=x*-3x; [ -0,5; 1]

Bapuanr 11

1. HaiiTu mpoMexyTKu BO3pacTaHusl yObIBaHUS (PYHKIIUU:
a) f(x)= x3+ x2-2x-2;
0) y=x/(x+1)
2. HaiiTu TOo4KM 3KCTpeMyMa (pyHKIIHHU:
a) f(x) = 4x5+12x4 +5x3;
6) fx)= 2- 2
3. UccaenoBath (yHKIIHIO IO CXEME M MTOCTPOUTH €€ Tpaduk:
f(x)=x* -3x - 10;
4. Haiftu HanOosbIllee M HaUMEHblIIee 3HaYeHUs (PYHKIMHU Ha 33JJaHHOM OTpE3Ke:
f(x)=x3-3x; [ -1,5; 2]

2 Kypce

KonTpouabsnas padoraNel mo reme « AnTerpamn»



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 .

KonTpoubnas padora Ne2 no teme « MHororpananku. O0beMbl MHOTOTPAHHUKOB)»
Bapunanr |

1. ITnomaap nosHON MoBepXHOCTH KyOa paBHa 150 cm2. Haiitu 06beM KyoOa.

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

3. B npaBusibHOM 4eTHIPEXYTroJbHON TUpaMUIe BHICOTA paBHA 3 1M, JUArOHAb 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 ocHOBaHMM NPU3MBI JIEKUT TPEYTOIBHUK, Y KOTOPOTO OJHA CTOPOHA 2 CM, a JIBE Ipyrue 1o 3
cM. bokoBoe pedpo paBHO 6 CM U COCTaBIISIET € TUIOCKOCTHIO ocHOBaHus yroi 600. Haiitu o0bem
MIPU3MBL.

Bapmuanr 11

1. [Tmomranp MOTHOM MOBEPXHOCTH KyOa paBHa 96 cm2. Haiitn 00bpem Kyba.

2. Kaxxnoe pebpo mpsiMoro napaienenumneaa pasHo 12 M, oqus u3 yriioB ocHoBanus 300. Haiitu
00beM MmapajuieNenumnesa.

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

4. B npsMOyTroJIbHOM MapajuieJenuIe/ e AMaroHail Tpex rpaHel, BBIXOIAIINX U3 OJJHOM BEPILIMHBI,
paBHBI 5 cM, 7 cM, 8 cM. BeraucnuTh 00beM mapasuienenumea.

5. B ocHOBaHUU NPU3MBI JIEKUT TPEYTOJbHUK, Y KOTOPOTO OJJHa CTOpOHA 6 CM, a JBE€ APYTHE 1O 5

cM. bokoBoe pebpo paBHO 4 CM M COCTAaBIISIET C MJIOCKOCTHIO ocHOBaHUs yrona 450. Halitu o0bem

MPU3MBI.



IIposepounas padora Nel mo teme «CreneHHass PyHKUIMD)

Bapuant [
1.BEIYuCIINTS:
3
a) \V125%216* 8 ;
3
6) \ 54%4 ;

6 8

B) 0.1

P
ui

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)V3x2— x—15=3;
6) \-’m + -\,“'m =5
Bapuanr Il
1. Boruncnuts:

3
a) \ 243%32;
3
6) \ 75*45;

6\/ 128
B) 0,5

2. HaliTu 3Ha4eHNE BBIPAXKECHUS:
271/3 + 25- 1/2 + 163/4 — 274/3
3. YIpocTHUTh BbIpaKE€HHE:
a) (32 x-10) -3/5;
0) (64a-9) -2/3
4. Peiuth ypaBHEHHE:
a) im =X
6) Vx+Vx+5=5
Kontpoabnas padora Ne3 no reme «IlokaszarenbHast pyHKIMD)
Bapmnanr 1
1. Pewuts ypaBHEHHUE:
a) 6" =216;
6) 0,7* = 0,343;
) 3% 2B =g]
r) 7-7'=6
2. Pemmts HEpaBEHCTBO:
a) 57 > 625;
0) 4> < 0,25

3. Pemuth cucremy ypaBHEHUI



{ZX —-y=1
5%y = 25

4. HaiiTu HauGostbliiee U HaMMeHbliee 3HaYeHus: pyHKmu y=2" Ha orpeske [—1; 2]
Bapuanrt 2.

1. PewmmwuTts ypaBHeHUE
a) 5 =625;
6) 0,4 * =0,0256;
B) 23%° ~ =16
r) 4 ¥ + 4% =320
2. Pemiuth HEpABEHCTBO
a) 3™ >243
6) 3 Stax o 1
27
3. Pemuth cuctemy ypaBHEHUN
{x +y=1
2XY =8
4. Haittn Hanbosblliee ¥ HAMMEHbIIIee 3HaueHUs pyHKIuKu y=3" Ha oTpeske [-1;2]

Kourpoasnas padora Ne4 no teme «Tesia Bpamenusi. O60beMbl U IOBEPXHOCTH TeJl
BpalleHUsD)

BapuanT 1

1. OGpa3yromas KoHyca, paBHasi 5, COCTaBJISET C INIOCKOCThIO ocHOBaHus yroi 300. Halitu mosnyto
MOBEPXHOCTh KOHYCA.

2. Pagnyc mapa pasen 3/2. Haiitu oObem miapa.

3. bokoBas mOBEpXHOCTh HUJIMH/APA Pa3BEPTHIBACTCS B KBAJIpaT IJIONIaAbt0, paBHOM 36 nM2. Haiitu
00beM HUIUHIpA.

4. O0beM IMIUHAPA paBeH 727, MIOIAAb OCEBOro ceueHus 16 cm2. Haiitu quamerp mummHIpa.

5. YUyryHHOe sapo paanycoM | M meperuiaBuin B paBHOBEIMKUN KOHYC, 00pa3yrolas KOTOpOro
\6 nm. Haiitn BBICOTY KOHYCa, €CJIM OHA HE MeHee | M.

Bapuant 2

1. O6pa3zyromas KoHyca, paBHas 10, cocTaBiseT ¢ MI0CKOCThI0 ocHoBaHus yron 300. Haiitu
MOJIHYIO TIOBEPXHOCTh KOHYCA.

2. Paguyc mapa pasen 7/4. Haiitu o0bem mapa.

3. BokoBasi MOBEpXHOCTh MWJIMHAPA Pa3BEPTHIBACTCA B KBAIpaT IUIONIAIbI0, paBHOM 64 nm2. Haiitu
00BeM IUIUHIPA.

4. O6beM NMIMHIpA paBeH 547, miomaas oceBoro ceuenus 12 cm2. Haiitu nuametp nunuHapa.

5. UyryHHOE SApO paanycoM |1 IM meperiaBuii B paBHOBEIUKHI KOHYC, 00pa3yroIias KOTOporo
V3 nm. Haittu BBICOTY KOHYCa, €CIT OHA HE MeHee 1 am.

KontpoabHnas padora Ne 5 nmo teme «Jlorapupmuueckasi pyHKuus»

Bapmnanr 1

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

2. Haiitn obnacTh onpeneneHus QyHKIHNA

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

3. Pemmuth ypaBHEeHHE
a) log , (4x +5) = log » (9-2x);
6) log 5 (x* — 5x -23) =0

4. PemunuTh HEPABEHCTBO



log 05(1-3x) > -2
5. Pemuts cucremy ypaBHEHUI
x+y=7
{lg x+lgy=1

Bapuant 2

1. Boruncnuth
a)log s 75 —log 59 +logs15;
6)Ig20-lg2 +1g 0,04

2. Haiitu obsacTh onpeneneHus QyHKIUN
y=1g (x* - 6x)

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

4. Pemiuth HEPABEHCTBO
|Og 0,2 (3X +4)>-2

5. Pemuts cuctemy ypaBHEHUI

x+y=34
{logz x+ log,y =6

Hrorosasi konTpoibHast padora Ne 6
®dopma mpoBeieHHsT KOHTPOJIS 110 pa3/ielny SBISeTCs MUCbMEHHAsk KOHTPOJIbHAs paboTa, paccunTaHa
Ha 7iBa ypoka (90 MHHYT)

Bapuanr 1

1. BonpHOMY mpomHCaHO JIEKapCTBO, KOTOPOe HY>KHO NUTH 110 0,5 T. 3 pa3a B neHb B TeueHue 21 nus. B
OJIHOM ymakoBKke 8 TabyeTok jiekapcerpa 1o 0,5 r. Kakoro HaMMeHbIIero KoJIMuecTBa yakoBOK
XBaTUT Ha BECh KypcC JIeueHus?

2. Brrancnuth 3HaueHne BBIPpAXKCHUSA:

25" +(0,25) “*°-81%™

3
3. Haiigure npousBonuyto Gpynkmmu f(x) = Xz - 0,5x? -3x +2, BBIUHCITHTD 68 3HAYCHHE npu x = -1

1 0,2x+1
4. Pelunth ypaBHEHHE: (E) =25

5. Pemnth 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, orpaHUuE€HHON YKa3aHHBIMU JIMHUSMU: F6X2 +1, y=0, x=1, x=2.

8. [IpssMoyronpHBIN MapaieNenuIe]] OMCcaH OKOJIO IUIMH/PA, PaANYC OCHOBAHHS KOTOPOTO paBeH 3

aM. O0beM mapasuienenurnena pasex 27 21M3. Haiitu BbICOTY IIUIIMHIpA.

9. OnpenenuTs MIOIIAIb MOTHON MOBEPXHOCTH YCEUYCHHOTO KOHYCA, €CIH PaluyChl €r0 OCHOBAHUH

paBHbl 6 cM 1 10 cM, BbICOTa paBHA 3 CM.

10. CxonbK0 KYCKOB 000€B MOTpedyeTcs sl OKJICHKN KOMHATBI pasMepoM  6M * Sm * 3w,

eciu pa3mep ogHoro kycka 0,5M * 7M 1 Ha 00pe3KH TOCTAaTOYHO MMETH 3aIac, PaBHBIN IUIOIMIAIN OKOH

u nsepu?

Bapwanr 2

1.01na Tabnerka gekapcTBa CoaepkHT 1,4 Mr akTUBHOTO BelecTBa. PeOEHKY B Bo3pacTe 10 6 Mecs1eB

Bpay MPONUCHIBAET 1,2 MI' aKTUBHOT'O BEIIECTBA HA KaX bl KWJIOIPAaMM Beca B CyTKH. CKOJIBKO

TabJIETOK ATOTO JIEKapCTBa CIEAyeT AaTh PeOEHKY, BO3PACT KOTOPOIO YEThIpe MecsIa U BeC 7 KT, B

TEUEHHE IBYX HENEIb?

2. BeruncnuTe 3HaYCHUE BBIPAKCHHS: 491° + (0,64) 051607

3. Haiigure npousBoauyto pyukmun f(x) = 2x3- 15x%+ 24x + 4, BBIUMCIIHTE €& 3HAUCHHE npu
x=-0,5



4. Pemnre ypaBuenue: log, (x +1) - log, (x-2) =2

5. Pemnte HepaBeHcTBO: 6371 > (%) 2x-3

6. Onpe/ieuTe IPOMEKYTKH BO3PACTaHus i yobiBanus Gpynkmmn f(x) =2x°- 9x°+ 12x — 5

7. Hatimure momaas (GUrypel, OrpaHUYEHHON YKa3aHHBIMU JTUHUSAMH: Y = 2x° + 1, x= -2,
Xx=2,y=0

8. IIpsAMOYTONBHBIN MapaiyiesieuIe ] OMUCaH OKOJIO IIJIMHIPA, PaTuyC OCHOBAHUS KOTOPOTO PaBeH
3 mM. O0BEM mapasuiennenurneaa paBeH 36 ,Z[M3. HaiiauTe nonHyo NoBepXHOCTh HWJIMHPA.

9. Konyc Brincan B map. Panuyc ocHOBaHuUsI KOHYca paBeH paauycy mapa. O0bém mapa pasen 112 M.
Haiinure 06b6M KOHYCA.

10. Hunmuuaapudeckas apiMoBasi Tpyda ¢ quamerpoM 62 cm uMeeT BhIcoTy 20 M. CKOJIBKO KECTH HYKHO
JUIsl €€ U3rOTOBJICHUS, €CJIM Ha 3aKJienKy yxoauT 10% marepuana? OTBET OKpYTauTe A0 LETbIX.

Kpurepun oneHuBaHMs KOHTPOJILHOH PadoThI:
Otmerka «5» - paboTa BBIOJHEHA TOJHOCTBIO; B JIOTHUECKUX PACCYXACHUSIX U O0OOCHOBAHHHU
pelieHns HeT MpoOeoB M OUIMOOK; B PELIEHUH HET MaTeMAaTUYECKUX OIIMOOK (BO3MOXHA OJHA
HETOYHOCTb, OIMCKA, HE SBIAIOIIASACA CIIEACTBUEM HE3HaHMS WIM HENOHUMaHUsA Y4eOHOTro
MaTepuaa).
Otmetka «4» - paboTa BBINOJIHEHA MOJHOCTBIO, HO 0OOCHOBaHMSI 1IArOB PEIICHUs HEAOCTaTOYHBI
(ecnmu ymeHue OOOCHOBBIBaTh PACCYKIECHUS HE SIBISUIOCH CIEHUAIBHBIM OOBEKTOM IPOBEPKH);
JIOTYIIIEHA OJlHA OLIMOKA WM JIBa-TPU HEIOYETa B BBIKJIAJKAX, PUCYHKaX, yepTexax Wi rpaduxax
(ecmu 3T BUABl pabOTHl HE SBISIUCH CIEUUATbHBIM OOBEKTOM IPOBEPKH); BBHINOJHEHO 0O€3
HEeZI04YeTOB He MeHee 3/4 3aaHuil.
OtMetka «3» - AomymieHsl Oojee OJHOM OMMOKM WM 0oJjiee TpeX HEJIOYETOB B BBIKJIAJIKAX,
yepTexkax Wi rpadukax, Ho oOyyarouiics BiIajeeT 00g3aTelbHbBIMU YMEHUSAMH IO MPOBEPSEMOM
Teme; 6e3 HeJ0UETOB BBIITOJIHEHO HE MEHEe MOJIOBUHBI paboTHI.
OtmeTKka «2» - JOMyILIEHBl CYIIECTBEHHbIE OMIMOKH, MOKa3aBIIne, YTO OOy4arolUnics He BIaJeeT
00s3aTeIbHBIMA  YMEHHUSIMU [0 JAaHHOW TeMe B IOJIHOM Mepe; MpPaBUJIbHO BBIMOJIHEHO MEHEee
MOJIOBUHBI PaOOTHI.

5. KOHTPOJIBHO-OLHEHOYHBIE CPEJACTBA 1JIs1 TIPOBEIEHUSA

MMPOMEXYTOYHOM ATTECTAIIIA

e JInddepeHuupoBaHHbIN 3a4eT

®opma nposeaeHus: quddepeHIIMpPOBaHHBIN 3a4eT MPOBOJUTCS B MUCbMEHHOM (opme B BHE
KOHTPOJILHOM paboThl 171t cTyaeHTOB 1 Kypca. KoHTponpHast paboTa COCTOUT U3 IBYX BapUaHTOB
IO MATh 3aJaHUM.
VY cnoBYs BBIIOTHEHUS:
Bpewms BeinonHeHus: 1 akageMuyeckuii gac.
O6opynoBaHue yaeOHOTO KaOMHETa: CTOJBI, CTYIIbSI.
TexHUuyeckue cpeacTBa 00y4eHHs: HET.
WNHdopmaninoHHbIe HCTOYHUKH, JIOIYCTUMBIE K UCIIOJIb30BAHUIO HAa SK3aMEHE: HET.
[Taker mMaTepuanos /i MpoBeeHus: AMPHEpPEeHINPOBAHHOTO 3a4eTa:
1. Ilepeuens Tem ans nudepeHIupOBaHHOTO 3aUeTa:
1) Tpuronomerpudeckue GyHKIIUH.
2) IlapannenbHOCTb NPSIMBIX U INIOCKOCTEH.



3) [lepneHUKyYISAPHOCTD MPSMBIX U TNTIOCKOCTEH.

4) JleficTBUTENIbHBIC YHCIIA.
Paznarounble mMarepuanbl: OJaHKH € 33aHUEM, JTUCTHI 11 BBITOJHEHUS 3aJaHUM.
XKypnan yqeOHOU TpyIIIBI
3ayeTHast BEIOMOCTb
[TpoBenenue nudepeHMPOBAHHOTO 3a4eTa IO MAaTEMAaTHKE UMEET LIEIbI0 ONPEAETUTh YPOBEHb
YCBOEHHBIX 3HAaHUI 110 U3y4YEHHBIM TEMaM M OCO3HaHUS y4eOHOro mMarepuaia. 3aJaHus
COCTaBJIEHBI B COOTBETCTBUU C coepxkanueM padouei mporpamMmMbl 1 @I'OC COO no qucuuIivHe.
OueHKH 3aNJaHUPOBAHHBIX Pe3yJbTATOB 10 Y4eOHOI JUCHHIIUHE

PesynbTarhl 00ydeHms Kputepuu onenku

3 1 OcHOBHBIE NOHSATHUS X METOBI Bnazgeer TeopeTH4ECKMMH 3HAHUAMU

MaTeMaTUYCCKOI0 aHaJIn3a, JIMHEHHOU MaTeMaTHUYECKOI'0 aHajinsa, JIMHEUHON

a,nre6p51, TGOPI/IIO KOMILJICKCHBIX YUCCII, TCOPpUUN anre6pbl, TeOpI/II/I KOMILJICKCHBIX UMCE]I,

BEPOATHOCTCH. TEOPUHU BEPOSTHOCTH

3 2 OCHOBHBIE MATEMATUIECKUE METOBI IIpumeHseT MaTeMaTUYECKUE METOIBI IS

peIC€HM NPUKIIAJHBIX 3a1a4 B o0nactu pe]_]_[eHI/I;{ HpI/IKJ'IaI[HBIX 3azad

po(heCCUOHATBHON JIEATEIIbHOCTH.

V1 Pemarth 3agaun MaTeMaTHYECKOTO aHAIN3a, Pemaer 0e3 ommmOOK 3agaun

JTUHEWHOH anreOpbl, TEOPUN KOMITIEKCHBIX MaTEMaTUYECKOI0 aHAJIN34a, TUHEHHON

YHCEl, TEOPHH BEPOATHOCTEH. anreOpbl, TCOPUU KOMIUIEKCHBIX YHCEl,
TEOPHUH BEPOSATHOCTEN.

V2 Pemath NpUKIaHbIE 33/1a494 B 001aCTH Brinonnser maTemMaTHYeCKUE pacyeThl 3a1a4

pohecCHOHANBHON IEATEIFHOCTH. IIPUKIJIAJHOTO XapaKkrepa

OcBauBaemblie 351eMeHThl OK2 3aiaHue CYUTAETCSl CAMOCTOSITEIIBHO

OcyiecTBISITh TOUCK, aHAIU3 U BBITIOJIHEHHBIM BEPHO, €CITN 00yJaronuiics

MHTEpIIpEeTaNI0 HHpOpMaLuu, BbIOpaJ PaBWIIbHBIN MYTh PELICHUS, U3

HEO0OXOAMMOM JIJIs1 BBITIOJTHEHHUS 3a/1a4 MMCbMEHHOM 3aMCH PEIIEHUS MOHSATEH X011
€ro pacCy’kKJ€HUM, OJIy4eH BEpPHbIN OTBET.

O0pasusbl 3agannii (uddepeHIMPOBAHHOIO 3a4eTa

I'ocynapcrBenHoe 0101:keTHOE MPO(ecCHOHAIBLHOE 00pa30BaTeIbHOE YUPEeKIeHHE

Pecny0inku Xakacusi «TeXHUKYM KOMMYHAJILHOT'O X03SIHICTBA M CEPBHCA»

OV ] 04. MaTtemaTtuka YTBepxkaaro
['pynna OM-11

[Tpodeccus: 08.01.18 DneKTpOMOHTAKHHUK
AIIEKTPUYECKUX CETEH U ANEKTPOOOOpyI0BaHUS

3amecTuTenb qupekTopa rno YP
(moamuce)
« » 20 1.

3ananus nous 1updepeHIHPOBAHHOIO 3a4eTa
Bapmuanr I

1. VYmopoctuth BeIpakeHue:
. 2 . 2
(sina + cosa)” + (sina — cosa)
2. HaiinuTe 3HaYSHHS qPYTUX TPEX OCHOBHBIX TPUTOHOMETPHUYECKUX (DYHKIIUH, €CITH:

. 5 T
sino = —, - < a<m
13 2

3. BorumcnuTh 3HaYCHUE BHIPAKCHHUS:
(2,125%0,32-1,93): 25-0,5
4. Jlan otpezok AB u Touka M-cepenuna orpeska AB. 13 Touek A, B, M npoBeneHbt
napaJuleJbHbIE IPsIMbIE, IEPECEKAOIINE TNIOCKOCTh B Toukax Aj, B1, Mj. Hailitu




nnuHy otpe3ka MM, ecniu AA1=8 cMm, BB1=12 cm. Otpe3ok AB He nepecekaet
IJIOCKOCTb.
5. U3 TOYKM K IJIOCKOCTH MPOBEICHBI IBE HAKJIOHHBIC, paBHBIC 5 1M 1 9 am. PazHocTh
IIPOEKLMH ITUX HAKJIOHHBIX paBHa 4 1M. HaillTu npoeKuu 3TuX HaKJIOHHbIX.
Bapuanr 11

1. VYnpocTuTh BbIpaKeHHUE:
cos2a—cos*a +sin?a

2. HaiiguTe 3HaYeHUs IPYTUX TPEX OCHOBHBIX TPUTOHOMETPUYECKUX (QYHKITUMN, €CITH:

cOSaZZ, 37” < o< 2n

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 npoBeneHsI
napajuieiabHble MPsSMbIE, IEPECEKAIOIINE MIIOCKOCTh B Toukax A, By, Mj. Haiitu
JuHy otpeska MMy, ecmn AAj;= 16 cm, BB1=10 cM. Otpe3ok AB He nepecekaer
IJIOCKOCTb.

5. U3 TOYKHM K IIIOCKOCTH IIPOBEICHBI ABE HAKJIOHHBIC, paBHbIe 6 1M U 10 am. PazHocTh
IPOEKLMN ITUX HAKJIOHHBIX paBHa 4 1M. HaliTh npoeKIuu 3TuX HaKJIOHHBIX.

dopma MpoBeICHUS OIICHKH 3aIITAHUPOBAHHBIX PE3YJIHTATOB 110 YYCOHOH JTUCIIUTIIIIHE
ompeeInseTcs: padboueit mporpaMMoit 1o y4eOHOH TUCITUTUTHHE.
e DJK3aMeH
®dopma MpoBeACHUS: FIK3aMEH MTPOBOJIUTCS B MUCbMEHHOM (popMe B BHJI€ SK3aMEHAIIMOHHON
KOHTPOJIbHOM PabOTHI JIJIsl CTYJIEHTOB 2 Kypca
VYcnoBus BBIIOJIIHEHHUS:
Bpewms BbinonHeHus: 4 aCTpPOHOMHYECKUX Yaca
O6opynoBanue yueOHOTo KaOMHETa: CTOJBI, CTYIIbSI.
TexHUueCKUe CpefcTBa O0YUESHHS: TENEBU30D, KOMIBIOTED.
NudopmaninoHHbie HCTOYHUKH, TOMYCTUMBIE K UCIIOIB30BAHHIO HA DK3aMEHE: HET.
[Taker sk3ameHaropa:
IlepeueHb TEM, BHIHOCUMBIX Ha 3K3aMEH:
. [elicTBuTENbHBIC YKCTA.
. TpUroOHOMETPUYECKUX YPABHEHUS.
. IIponsBoHas U €€ TEOMETPUUECKUN CMBICIL.
. [leprieHIUKyYASIPHOCTD MPSAMBIX U MIIOCKOCTEH.
. IIponsBoHas U €€ TEOMETPUUECKHUN CMBICIL.
. [IpuMeHeHne Npou3BOIHON K HCCIEIOBAaHUIO (DYHKIIUA.
. UnTerpait.

0N N LN AW~

. Muororpanauku. O0beM MHOTOIpPaHHUKOB.

9. Iloka3zarenbHas GyHKIHUS.

10.Tena Bpamenusi. O0beMbl U TOBEPXHOCTH TEJ BPALLIEHUS.

11. Jlorapudpmuueckas QyHKIUS.

12. CrenenHast QyHKIIHSL.

[TpoBeneHue SK3aMEeHAIIMOHHONW KOHTPOJIBHOM paboThI sk TPOMEKYTOUHOM aTTeCTaIllH 11O
MaTEMaTHKE UMEET LENbIO OIIPENEIUTh YPOBEHb YCBOEHHBIX 3HAHUI 110 U3yUYEHHBIM TEMaM U
0CO3HaHMsI yueOHOro MaTepuana. 3aJaHMs COCTABJIECHbI B COOTBETCTBUU C COJEpKaHUEM pabodei



nporpammbl 1 @T'OC COO no puctuminee. JK3aMeHaMOHHAs KOHTPOJIbHAs paboTa COaepKUT

I[ATh BAPUAHTOB.

Kaxp1if BapraHT COCTOUT U3 JBYX YacTeH, BKIIIOYAIOMUX B ceds 15 3ananuii.

Yacte 1 cogepxut 9 3amanuii ¢ KpaTKuM O0TBETOM. OTBETHI K 331aHUSAM C KPAaTKUM OTBETOM 1-9

3alMChIBAlOTC B O1aHKe 0oTBETOB Ne 1.

Yactp 2 copepxuT 6 3a1aHuil C pa3BepHYTHIM penienreM. [Ipu BeimonHeHnu 3aganuii 10-15

TpeOyeTcs 3amucaTh MOJHOE PEIICHUE U OTBET (TOJTHAS 3aMiCh PEIISHUs ¢ 000CHOBAaHUEM
BBITIOJITHCHHBIX JICHCTBUI) B OJ1aHKe 0TBETOB No 2.

OueHKH 3aIVIAHMPOBAHHBIX PE3YJbTATOB M0 Y4eOHO JUCHMILIIUHE

Pe3ynbrarel 00y4yeHus

Kputepuu onenku

3 1 OcHOBHBIE HOHATHSA 1 METOIEI
MaTeMaTHIEeCKOTO aHaJIn3a, THHCHHOM

anreOpbl, TEOPHUIO KOMIIJIEKCHBIX YUCEN, TEOPUU
BEPOSITHOCTEH.

Bnaz[eeT TECOPCTUUCCKUMU 3HAHUAMU
MAaT€MaTU4YCCKOI'0 aHaJIn3a, JIMHEHHOM
anre6pL1, TCOPHUU KOMINJICKCHBIX YHCCII,
TCOPHU BEPOATHOCTHU

3 2 OcHOBHBIE MATEMATHYECKHUE METOIbI
pellCHHs PUKITAHBIX 33124 B 00JIACTH
npodeCCHOHANTEHON ICATELHOCTH.

HpI/IMeHFICT MATEMATHYCCKUEC MCTOAbI JJIsA
peIICHUA ITPHUKIIAAHBIX 3aaa4

V1 Pemath 3a1aun MaTeMaTHYECKOT'O aHAIN3a,
JTUHEWHOH anreOpbl, TEOPUH KOMITIEKCHBIX
4yuces, TEOPUH BEPOSITHOCTEH.

Pemaer 6e3 ommbok 3a1a4un
MaTEeMaTHYECKOTO aHalIN3a, TUHCHHON
anreOpbl, TCOPUU KOMIUIEKCHBIX YHCEIL,
TEOPUHU BEPOSITHOCTEH.

Y2 PemaTh npuKiIaHbIe 331294 B 00JIaCTH
pohecCHOHANBHON IEATEIHOCTH.

BeImonHseT MaTeMaTHYECKUE pacyeThl 3a/1a4
MPUKIIAHOTO XapaKTepa

OcBauBaemsble deMenTsl OK2
OCyIecTBISTh MTOUCK, aHATTU3 U
MHTEPIIpETalNIO HHpOpMaLIUH,
HEeOOXOIMMOH 71 BEIITOIHEHHS 3a1a4

3aJjaHue CUUTAETCS CAMOCTOSTENILHO
BBITIOJTHEHHBIM BEPHO, €CJIM 00yJaroLuiics
BbIOpaJ MPaBUWIbHBIN MYTh PELICHUS, U3
MMACbMEHHOW 3aIIMCH PELICHHUS IIOHATEH X0/
€ro pacCy>KJIEHUM, II0JIy4eH BEPHBIN OTBET.

[Toaxompl K OLIEHKE K3aMEHAITMOHHBIX pa0OT MO MaTEMaTHKE:

Yacts 1: 32 Kak10€ BEpHO BBITIOJIHEHHOE 3a/1aHUE BBICTABISETCS | IEpBUYHBIN OaI;
YacTs 2: 3a KaK10€ BEPHO BHITIOJIHEHHOE 3a/IaHUE BBICTABIIACTCS | IEPBUYHBIN Oasul.
[IIkana mepeBoaa CyMMbI IEPBUYHBIX OAJIJIOB 32 BBHIMTOJHEHHBIC 33/JaHUS IO MATEMAaTHUKE B

HS[TI/I63J'IJ'IBHYIO CUCTCMY OLICHWBAHMUA:

OTMeTKa [0 MATHOAIUIBHON CUCTEME "2" "3" "4" "5"
OLICHUBAHUS

[TepBuyHBI OaiT (Kaxm0e BEpHO 0-7 8-9 10-13 14 - 15
BBITIOJITHCHHOE 33JIaHHC)

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

OVY]I 04. MatemaTuka
['pynna OM-21
[Tpodeccus: 08.01.18 DaeKTPOMOHTAKHUK

AIIEKTPUUYECKUX CETEH M AIEKTPOOOOpyI0BaHUS

YT1Bepxaaro

3aMecTuTenb JupeKkTopa rno YP
(monmucek)

« » 20 1.




BapuanTt 1
Yacrtp 1
1. BonbHOMY IPOMKUCAHO JIEKAPCTBO, KOTOPOE HY)HO NUTH 1m0 0,5 1. 3 pa3a B IeHb B TE€UEHUE
21 nus. B ognolt ynakoBke 8 Tabnetok jgekapcrsa 1o 0,5 r. Kakoro HauMeHbIero KojamuecTna
YIIaKOBOK XBAaTUT Ha BECh KypC JIeUeHUs?
2. Beruucaute: S

V' 243%32
3. HaiiTu MHO>KeCTBO NEpBOOOPA3HBIX (PYHKIIMHU HA 33aHHOM ITPOMEKYTKE:
y= Ha (0; +o0).
4. an otpe3ok AB u Touka M-cepenuna orpeska AB. 13 Touek A, B, M npoBeneHbl
napasuiesibHbIE IPsIMbIE, ITepeceKarolre miockocTh B Toukax Al, B1, M1. Haiitu niuny
otpeska MM1, eciu AA1=8 cm, BB1=12 cMm. OTpe3ok AB He nepecekaeT miocKoCTb.

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

1 0,2x+1
6. Peinth ypaBHeHue: (E) =25

7. Petunth HepaBenctBo: log 4 (7-x) <3

8. Haiftu HauGonbliee u HanMmeHblee 3HaueHus GyHkiuu f(x) = 2x3 — 9x2 +12x Ha oTpeske
[0; 3].

9. Haiitu momanps GUrypsl, OorpaHU4eHHON YKa3aHHBIMU JIMHUSAME: y=6x2 +1, y=0, x=1, x=2.
Yacrs 2

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

11. [IpsiMOyroabpHBIN Mapauienenune onucal 0KoJI0 HMINHAPA, paluyCc OCHOBAHUS
KoToporo paseH 3 qm. O0beM napaienenumnena paseH 27 nm3. Haiitu BbICOTY LHHMIMHApA.
12. OnpenenuTs MoLa b MOJTHOM MOBEPXHOCTH YCEUEHHOI0 KOHYCa, €CJIU PAJHYChl €ro
ocHOBaHu# paBHbl 6 cM 1 10 cM, BeIcOTa paBHa 3 cM.

13. CkoabKO KyCKOB 000€B MoTpedyeTcs Al OKJIEHKN KOMHATBI pazMepoM  6M * Sm * 3w,
eciu pa3mep ogHoro Kycka 0,5M * 7M 1 Ha 00pe3KH T0CTATOUYHO UMETH 3arac, paBHbII
IUIOIAAM OKOH U JIBepu?

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

15. Pemnte ypaBHEHUE:

Vx+1++vVx+6 =5

Bapuanr 2
Yacts 1
1. Onna tabnerka gexapcTBa coaepkuT 1,4 Mr akTuBHOTO BenlecTBa. Pe6EHKy B Bo3pacte 110 6
Mecs11eB Bpau MPONUCHIBaeT 1,2 MI aKTUBHOTO BEIIECTBA HA KaX/Iblii KUJIOIpaMM Beca B
cyTku. CKOJIBKO TabJIETOK 3TOT0 JIEKApCTBA CIEAYET AaTh peOEHKY, BO3PACT KOTOPOTO YEThIpe
Mecslia ¥ Bec 7 KT, B T€UEHUE JIBYX HeJeb?
2. BerancnuTts: 3

\ 75%45;
3. Haiitu MHOXeCTBO TIepBOOOpa3HbIX (PYHKITMU Ha 3aJJaHHOM IpoMexyTke: y = Ha (0; +oo).
4. Han otpe3ok AB u Touka M-cepenuna orpeska AB. 13 Touek A, B, M nposeneHbl
napasuliesibHbIE IPSIMbIE, MTepeceKaroNre IocKocTh B Toukax Al, B1, M1. Haiitu nnuny
orpeska MM1, ecin AA1= 16 cm, BB1=10 cm. Otpe3zox AB He nepecekaer mI10CKOCTb.
5. Haiimure mpomsBoanyro ¢yHkiuu f(x) = 2x3 - 15x2 + 24x + 4, Beraucnute e€ 3HaUueHNUE TPH
x=-05
6. Permute HepaBeHcTBO:  2X — 3

7. Pemute ypaBHEHUE: log2 (x +1) - log2 (x-2)=2
8. Onpenenure NpoMeXyTKH Bo3pacTaHus U yobiBaHus pyHkuuu: f(x) =2x3 -9x2 + 12x -5
9. Haiimure momanas (GUrypsl, OrpaHMuEHHON YKa3aHHBIMU JUHUAMH: ¥ =2X2 + 1, x = - 2, X

=2,y=0




Yacrp 2
10. Beruucnure 3HaueHue Beipakenus: 491,5 + (0,64) - 0,5 - 160,75
11. IIpsiMmoyroibpHBIN MTapauieenuIel OMCaH OKOJIO MWJIMHAPA, PAIUyC OCHOBAHUS
KoToporo paseH 3 am. O0bEM mapainenenumneaa paseH 36 nm3. HaliquTe monayio
MOBEPXHOCTh LMJIMHJIPA.

12. Konyc Bnucan B map. Paguyc ocHOBaHUsI KOHYyca paBeH paanycy mapa. O0béM mrapa
paBeH 112 m3. Haitnure 00pEM KOHYCA.
13. Hunmuuaapudeckas ApIMoBasi TpyOa ¢ quamerpoM 62 cm umeeT BbicoTy 20 M. CKOJIBKO
JKECTH HYXKHO JUIsl €€ U3TOTOBJICHUS, €CIIM Ha 3akiienky yxoauT 10% marepuana? Oteer
OKPYIJIUTE /10 LIEJIBIX.
14. Pemmuth ypaBHeHme: 2 sin 2x + sinx —1 =0
15. Pemuinth ypaBHEHUE:

JX+VET S =5

Bapuant 3
Yacrtp 1
1. bonbHOMY MpomnucaHo JEKapcTBO, KOTOPOe HY>KHO TUTH 110 0,25 1. 3 pa3a B ICHb B TEUCHHE
18 nueii. B onnoit ynakoske 10 TabneTtok nexapcrsa no 0,25 r. Kakoro HanmeHsbI1ero
KOJIMUECTBA YIIAKOBOK XBaTHUT Ha BECh KypC JICUCHUS?
2. Beruucnauts: 3

V 54%4
3. Haiitn MHOXecTBO 1epBo0Opa3HBIX (DYHKIIMK Ha 3aJaHHOM MpoMexyTke: y = Ha (0; +o).
4. Jlan otpe3ok AB u Touka M-cepeauna otpeska AB. 13 Touek A, B, M npoBeneHsl
napajuieJbHbIe MPSAMbIE, TIEPECEKAIOIINE IIIOCKOCTh B Toukax Al, B1, M1. Haiitu myuny
otpe3ka MM1, eciiu AA1= 14 cm, BB1=10 cm. Otpe3ok AB He nepecekaer miocKocCTh.

5.Haiigure npousBonuyro ¢pyHkmun f(x) =- + 1,5%x2 +5x -3, BEIYUCIHATH €€ 3HAUCHHE TIPH X =
-2

0,5x—1
6. Pemuth ypaBHEHUe: (5) =9

7. Petiuth HepaBeHcTBO: log 9 (4 - 3x) > 0,5

8. Haiftu HanOonbiiee u HauMeHbllee 3HaueHust pyHkuuu f(x) = x3 — 6x2 - 15x +8 Ha

orpeske[- 4; 2].

9. Haittu nnomaas GpUrypsl, orpaHM4€HHON YKa3aHHBIMU JIMHUAMU: y=3x2 + 2, y=0, x=2,

x=4.

Yacrs 2

10. Beruucnute 3HaueHue Boipakenus: 91,5 - 810,5-0,5-2

11. ITpssMOyTOJIBHBIN MapaJIeIenUIIe ] ONIMCAH OKOJIO IWJINHPA, paJuyC OCHOBAaHUS U BBICOTA
KOTOporo pasHbl 6 1M. HaiiTu 00beM napaienenumnesa.

12. OnpenenuTs IUI0IIA1b IOJHONW TOBEPXHOCTH YCEYEHHOTO KOHYCA, €CIIU PAIUYCHI €T0

OCHOBAaHHUH PABHBI 5 CM U 8 CM, BBICOTA paBHA 4 CM.

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

CKOJIBKO TOHH 3€pHa B Kyue, eciii Macca 1 M3 3epHa paBHa 750 kr?

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

15. Pemuth ypaBHEHHME:

VX +5=5-x

Bapuanr 4
Yacrs 1
1. OnHa TabyeTka JIeKapcTBa COIEPKUT 2,4 MT aKTUBHOTO BemiecTBa. Pe0EHKy B Bo3pacte 110 6
Mecs1eB Bpau nponuckiBaeT 0,9 Mr akTHBHOTO BEHIECTBA HA KaXK/blii KUJIOTPaMM Beca B
cyTku. CKOJIBKO TaOJIETOK 3TOTO JIEKapCTBa CIAEAYET MaTh PEOEHKY, BO3PACT KOTOPOTO MATh
MECSIIEB U BEC 8 KI', B TCUEHUE ABYX HEJEINb?




2. Bprauciauts: 3
V 125%216
3. Haiitu MHOXeCTBO TIepBOOOpa3HbIX (PYHKITMU Ha 3aJJaHHOM IpoMexyTKe: y= Ha (0; +o0).

4. lan otpe3ok AB u Touka M-cepenuna otpeska AB. 13 Touek A, B, M npoBeneHsl
napajuleJbHbIe IPsIMbIE, IIEpEceKarolue MIOCKOCTh B Toukax Al, B1, M1. Haiitu aiuny
otpe3ka MM1, eciu AA1=16 cm, BB1=10 cm. OTpe3ok AB He nepecekaeT miaoCKoCTb.

5. Haiinure npousBoaayro Gynknun f(x)=2x3 -15x2 +36x -32, BeIYrcauTe €€ 3HaUCHUE MPHU X
=-15

6. Pemute ypaBHeHHE: logd (x+3) - log5(xx-5)=1

7. Pemnte HepaBeHcTBO:  72%71 < (%) 3x-1

8. OmpenenuTe MPOMEKYTKU Bo3pacTaHus U yobiBaHus GyHKIuKH f(X) = x3 - 6x2 +9x + 1.
9. Haiigute miomanb GuUrypsl, OorpaHHYeHHON yKa3aHHBIMH JHHUAMU: y=4x2 +2, x = - 1,
x=1,y=0

Yactp 2

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

11. IIpsMoyronpHBIN Napajuiesenunes; Onucad 0KoJIO [WIMHAPA, paJuyC OCHOBAaHUS
KoToporo paseH 2 cM. O0véM napamnenenunena pasex 48 cm3. Haliaure nonnyro
MOBEPXHOCTH IMJIMH/IPA.

12. Konyc Bnucan B map. Pagnyc ocHoBaHusI KOHyca paBeH paauycy mapa. O0sEM KoHyca
paBeH 39 m3. Haiinure 00bEM mmapa.

13. CkoibKO KBaJAPATHBIX METPOB JIATYHHOTO JIUCTA MOTPeOyeTcs, YTOObl U3TOTOBUThL  PYIIOP,
y KoToporo auameTp ogHoro 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. Pemuth ypaBHeHue: vx+1=5-vx+6

Bapuanr S
Yacts 1
1. bonbHOMY IponHCcaHo J€KapCTBO, KOTOPOE HYKHO NUTH 1o 0,3 T. 3 pasa B IeHb B TE€UCHHE
21 nus. B ogHoit ynmakoBke 6 TabneTok sekapctsa o 0,3 r. Kakoro HauMeHbIIero KoJim4ecTBa
YIIaKOBOK XBAaTUT Ha BECh KypC JICUEHUs?
2. Beruncnuts: 3

\'343%27
3.Haiitu MHOXecTBO 1epBOOOPa3HBIX (DYHKIIMU Ha 3aJaHHOM MpoMexyTke: y = Ha (0; +o).
4. Man otpe3ok AB u Touka M-cepenuna orpeska AB. U3 Touek A, B, M npoBeneHbl
napaselbHble IpsMbIe, IepeceKarole MmI0cKocTh B Toukax Al, B1, M1. Haiitu nuny
otpeska MM1, eciiu AA1= 26 cm, BB1= 8 cm. OTpe3ok AB He nepecekaeT miocKoCTb.
5. Haiitu npousBoanyto pyHkuuu f(x)= -0,25x2-2x -2, BBIYUCIUTH €€ 3HauUeHue npu X = -1

1 )0,5X+2

6. Pemuth ypaBHEHHE: (E =36

7. Pemiuth HepaBeHCcTBO: log 3 (7-x) <3

8. Haiitu HanOoJbIIee U HanMeHbInee 3HadeHust QyHknnn f(x)=2x3 —3x2 -36X Ha oTpe3ke
[0; 3].

9. Haiitu niomans (GUrypsl, OrpaHUu€HHON YKa3aHHBIMU JIUHUAME: y=3x2 +1, y=0, x=1, x=2.
Yacrsb 2

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

11. ITpssMoyToJIBHBIN MapaJIeNenune] ONUCAaH OKOJIO HUINHAPA, PaANyC OCHOBaHUS
KOTOporo paseH 5 nM. O0beM napaenenunena paed 64 nmM3. Haiftu BeICOTY IMITUHIpA.
12. OnpenenuTts MIOIMIAIb MOJHOW MOBEPXHOCTH YCEYEHHOTO KOHYCA, €CIIU PAAUuyChl €r0
OCHOBaHUM paBHbBI 4 CM U 8 CM, BBICOTa paBHA 5 CM.

13. CtpouTeNnbHBINA KUPIIAY UMEET pazMepsl 25¢cM * 12cm * 6¢cM. Haiiti 00beM CTEHBI,




BbU1OkeHHON 13 10 000 kupnuueil. YuecTs, 4TO pacTBOp yBeIuuuBaeT o0beM Ha 15%.
14. Pemuth ypaBHenue: 2 cos 2x +cos x —1 =0

15. Pemuth ypaBHeHue: Vx+5=5- Vx




