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1ITACIIOPT ®OHJA OHEHOYHbIX CPEJACTB

@DoHJ O1IeHOUYHBIX cpencTB yuebnoro npeamera OVYIL.07 MaremaTnka MOXET ObITh UCIIONB30BaH
IIPU Pa3IUYHBIX 00pPa30BaTEILHBIX TEXHOJIOTHUSX, B TOM YMCJIE€ ¥ KaK JUCTAHIIMOHHBIC KOHTPOJBHEIC
CpEeICTBA MPH ICKTPOHHOM / TUCTAHIIMOHHOM OOYUCHUH.
B pesymbrate ocBoenus ydeOHoro mnpeameraOVYIIl.07MaremMaTukaoOyJarOmuiicss —TOJDKEH
obnamate mnpexycmorpeHHbiMH DPI'OC mo crmenmanpHOCcTH23.02.04 TexHHMUYecKash OSKCILTyaTalHs

IO JbEMHO-TPAHCIIOPTHBIX,

CTPOUTCIIbHBIX,

JNOPOXKHBIX MalmIMH M 00opynoBaHHA (IO OTPACIsIM)

CJICOAYIOIIUMU O6HH/IMI/I 41 HpO(bCCCI/IOHaJH)HI)IMI/I KOMIICTCHIHAMU, a4 TAKXKEC JINYHOCTHBIMU PE3YJIbTaTaMU,
OCBAMBACMBIMH B paMKax IMporpaMmMbl BOCIITMTAHUS:

Koa u HauMeHOBaHuUe

Pe3yabTaThl 00yyeHHs

?;?)&B::Ez}e[r;;‘ O0mmue JucuMinHapHbIe

OK O01. BeiOupars | JIuuHocTHble pe3ynbraThl n0JDKHBL | [1PG1. Buianenune METOAAMH
CrocoObl  pelIeHHs | OTpaXkaTb JI0Ka3aTeNbCTB, AalrOPUTMAMU  PpEIICHUS
3a1a4 B YaCTH: TPYJOBOTO BOCIIUTAHHUS: 3a/1a4; yYMEHHE dbopMynupoBaTh
npodeccHoHabHON | - TOTOBHOCTh K TPYyHdy, OCO3HAHUE | ONpENEleHMs, aKCHOMbl M  TEOPEMBI,
NeSITeNIbHOCTH LIEHHOCTH MacTepCcTBa, | MPUMEHATH UX, TPOBOJUTH JOKA3aTeNbHbIE
MIPUMEHUTETHEHO TPYAOTIO0HE; pacCyXJI€HUA B XOJI€ PEUICHHS 3a/1a4;

K pa3INYHBIM | - TOTOBHOCTb K aktuBHO# | [1PG2. YmeHnue onepupoBath MOHATHUAMU:
KOHTEKCTaM JEeSITeIbHOCTH TEXHOJOTMYECKOH U | CTeNeHb 4Mcia, Jorapu(Mm yucia; yMeHue

COIIMAIbHOMI HAMpaBJIEHHOCTH,
CIIOCOOHOCTD WHUIIUAPOBATH,
IJIAHUPOBaTh M CaMOCTOSITEIIBLHO

BBITIOJTHSTh TaKyIO IESATEIbHOCTD;
- HMHTEpEC K pa3InuHbIM cdepam
npodecCHOHANTBHOM e TETLHOCTH/
- TOTOBHOCTb M CIOCOOHOCTH K

00pazoBaHUIO

u caM000pa30BaHMIO Ha
MPOTSDKCHUH BCEH KU3HU
MeranpeaMeTHbIC pe3ynbTaThl
JOJDKHBI OTPaXKaTh:

OBnaneHue YHHUBEPCATbHBIMH
y4eOHBIMU IM0O3HABaTEIbHBIMHU
NEUCTBUSIMU:

a) 0a30BbIE JIOTHYECKHUE JEUCTBUSA:
- CaMOCTOATCIIBHO (I)OpMyJ'II/IpOBaTB

n AKTYaJIMU3UPpOBATh IIpo 6J'IeMy,
paccMaTpuBaTh

€€ BCCCTOPOHHE;

- YCTAHAaBJIMBATb Cyu.[CCTBCHHBIfI
IMIPpU3HAK nIn OCHOBaHUsA JJIA
CpaBHCHHN, KJ'IaCCI/I(l)I/IKaI_[I/II/I

1 0000IIECHHS;

- ONpENeNATh IENU JACATEILHOCTH,
3aaBaTh TMapamMeTpbl M KPUTEPUHU
UX JTOCTHIKEHHS;

- BBISABIATH 3aKOHOMEPHOCTH U
MPOTHBOPEUUS

B pacCMaTpPUBAEMBbIX SIBJICHUSX;

BBITIOJTHATh ~ BBIYMCIICHUE 3HAYCHHHA U
npeoOpa3oBaHus BBIpXCHUH co
CTETICHSIMU u JorapupmMamy,

npeoOpazoBaHus  APOOHO-PAITMOHATBHBIX
BBIPAYKECHMUI;
[TP63. YmMmeHue onepupoBaTh MOHSATHIMU:

palfoHaIbHbIE, HppaluOHaIbHBIE,
noKasaresbHbIe, CTETeHHBIE,
jgorapumuueckre, TPUTOHOMETPUUECKUE
ypaBHEHUs

Y HEPaBEHCTBA, UX CUCTEMBI;
ITPGS. Ymenue onepupoBaTh MOHSATHIMH:
panyoHanbHas (QyHKUUsS, TOKa3aTeslbHas

byHKIHS, CTEIEeHHAas byHKIMS,
JorapudmMudeckas byHKIHS,
TPUTOHOMETPHUYECKHUE GyHKIUH,
oOpatHbie (DYHKIMH; YMEHHE CTPOUTH
rpaduku U3yYEHHBIX GbyHKIMH,
UCMOJIb30BaTh TpPadUKUd TpPU HU3YyYCHHU
MIPOIIECCOB

Y 3aBUCUMOCTEH, NP PELICHUH 3a7a4 M3
JIpYTUX Y4eOHBIX MPEAMETOB WM 3a1ad M3
peanbHOM KH3HU; BBIpaXaTh (HopMylaMu
3aBUCUMOCTH MEXY BEIIMUNHAMU;

[TP66. YMmenue pemath TEKCTOBBIC 3a1a4l
pa3HBIX TUTIOB (B TOM YHMCJIE HA MTPOLIEHTHI,
IO W YacTH, Ha JBIDKEHHUE, padoTy,
CTOMMOCTh TOBApOB M YCIYI, HAaJOTH,
3a/1a4¥ U3 0OJIACTH YIpaBIEHUS JINYHBIMU
U ceMeiiHpIMU (pUHAHCAMU); COCTaBISATH
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- BHOCHTH KOPPEKTUBBI B
JEATENBHOCTbD, OLICHUBATh
COOTBETCTBUE DPE3YNbTATOB LETAM,
OLICHUBATh PHUCKU  IIOCJIEACTBUHI
NEATEINBbHOCTH

- pa3BUBATh KPEATUBHOE MBIIJICHUE
IIPU PELICHUH )KU3HEHHBIX NTPOOJIeM

0) ©0a30BBIC HCCIIEIOBATEILCKUE
JICUCTBUSA:
- BIQJCTh HaBBIKAMH  y4cOHO-

MCCJIEIOBATENILCKOM M NPOEKTHOMN

ACATCIbHOCTH, HaBbIKaMH
paspernieHus mpooseM;

- CIOCOOHOCTH U  TOTOBHOCTH
K CaMOCTOATEIBHOMY  IIOUCKY

MCTOJZOB PCHICHHA MPAKTUYCCKUX

3aa4, TMPUMEHEHHUIO pa3IUYHBIX
METO/I0B O3HAHUS

- BEISIBIISAT MIPUYNHHO-
CJICZICTBEHHBIE CBSI3U
u aKTyaJu3upoBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3y €€ peIlIeHus,
HaXOUTh apryMeHTHI JUIs
JI0Ka3aTelbCTBA CBOMX

YTBEPXKACHUMN, 3a]aBaTh MapaMeTpbl
Y KPUTEPUU PELLICHUS;

- aHaJIM3UpPOBaTh TOJYYECHHBIE B
XOJIe pelIeHUs 3aJlaud Pe3yibTaThl,

KPUTHYECKH OIICHUBATh 170
JIOCTOBEPHOCTh,  TPOTHO3UPOBATH
U3MCHCHHE

B HOBBIX yCJIOBUSIX;

pa3pabarbiBaTh  IUIaH  PELICHHS
poOIeMbI

C YYETOM aHalu3a HMMEIOIINXCS
MaTepHaATbHBIX

Y HEMaTepHUaIbHBIX PECYPCOB;
- yYMETh IEPEHOCHUTh 3HAHUS B
MI03HABATEJIbHYIO

u MPAKTUYECKYIO
JKU3HEACATCILHOCTH;
- YMETb HHTETPUPOBATH 3HAHUS U3
pa3HBIX MPEIMETHBIX 00JIacTell;

- BBIJIBUTATh HOBBIC HUJIEH,
npeajiaraTh OpUTHHAJIbHBIE
ITOJXO/IbI ¥ PELIEHUS

- CTaBUTh MpOOIEMBI M 3a7ayW,
JOMYCKAIOINe  CMOCOOHOCTh  HX
HMCIOJIb30BaHUSI

B TO3HABATEIbHOM U COIMAIBLHOM
MPaKTUKE

OsBnagenne

oOiactu

YHUBCPCAJIbHBIMU

BBIDOKCHHS, YPaBHCHUS, HEPAaBEHCTBA H
UX CHUCTeMBl IO YCJIOBHIO 3ajauyM,
UCCIEOBaTh IIOJIy4EHHOE pelleHHe U
OIICHUBATh IPaBJoI0100HOCTh
pE3YJIbTaTOB;

ITP69. Ymenue onepupoBaTh MOHATHUSAMMU:
TOYKa, MPsMasi, INIOCKOCTh, MMPOCTPAHCTBO,

JBYTPAaHHBIA  yroj, CKpELIUMBAIOIIMECS
IIpsIMBIE, IIapaJuIeIbHOCTh U
NEPNCHAUKYIAPHOCTD IIPSAMBIX u

IJIOCKOCTEM, YTOJl MEXAY IMPSAMBIMH, yroJl
MEXIy MNpSIMOM U IUIOCKOCTBIO, YroOJ
MCXKIAY IINIIOCKOCTAMH, PpaCcCTOAHUC OT
TOYKH OO ITJIOCKOCTHU, PACCTOAHUC MCEKIAY
HPSIMBIMU, paccrosiHue MEXIY
IJIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh IIPU
pelieHuy 3agad  u3ydyeHHble (aKTbl U

TEOPEMBI TUTAHUMETPHH; YMCHHE
OIICHUBATH pasMepsl 00BEKTOB
OKPYKaIOIIET0 MUPA;

[1P610. YMenne OTIEPUPOBATH
MOHITHSIMH:  MHOTOTPAaHHHMK, CCYCHUE
MHOTOTpaHHUKa, Ky0, mapajuienenunes,
npu3Ma, nupamua, ¢durypa "

MIOBEPXHOCTh BpAIICHUS, IMIIMHAP, KOHYC,
map, chepa, cedeHus: GUTypsl BparieHUs,

TUIOCKOCT, KacaroIascs cdepsl,
IWINH/pA, KOHYcCa, TUIOIIA b
MOBEPXHOCTH MTUPAMUJIBI, TIPHU3MBI,
KOHyCa, [WJIMHIpPA, IUIomans cepsl,
o0beM KyOa, MPSIMOYTOJIHHOTO
napajsieNienunena, MUPaMUIbL, PHU3MBI,
IWIMHApPA, KOHyca, IIapa; YMCHHE
n300paXkaTh MHOTOTPaHHUKH u
MOBEPXHOCTH BPAIICHUS, WX CEYCHUS OT
pyKH, c HIOMOIIBIO YEePTEIKHBIX

WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHUE pacrno3HaBaThb CUMMETPUIO B
MIPOCTPAHCTBE, YMEHUE PaclO3HABATh
[IpaBUJIbHbIE MHOTOTPAHHUKH;

[TP611 YMenue onepupoBaTh MOHATHIMH:
IBUKEHHE B TMPOCTPAHCTBE, TMOJOOHBIC
burypsl B MpPOCTPAHCTBE; HCIOIH30BATh
OTHOLICHHME IUIOIAZEH IOBEPXHOCTEN U
00BbeMOB MOJIOOHBIX (UTYp NPU peIIeHUH
3a/1ay4;

[1P612. YmMenue BBIYUCIATH
r€OMETPUYECKHE BEIUYHMHBI (JUIMHA, YTOJ,
TI0MIa/1b, 00BEM, IIIOIIAh TIOBEPXHOCTH),

UCTOJB3Ysl  H3y4eHHble  (QopMynasl H
METO/IbI;
I1P613. YMmenue OIIEpUPOBATH
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PErYIATUBHBIMU  JICHCTBUSIMU: )

CaMOOpTraHU3aLU: nenaThb
OCO3HAHHBII BBIOOD,
apryMeHTUPOBaTh ero, Opathb

OTBCTCTBCHHOCTD 3a PCHICHUC

HNOHATUSIMM:  IIPSIMOYIOJIbHAas — CHCTEMa
KOOpJMHAT, KOOPAMWHAThl TOYKH, BEKTOD,
KOOpJUHAThI BEKTODa, CKaJISIpHOE
IIPOU3BE/ICHUE, YTOJ MEXIY BEKTOpaMU,
CyMMa BEKTOpPOB, IPOU3BEAECHUE BEKTOpA

Ha 4UCIIO; HAaxOJIUTh
C TOMOIIBI0  HW3YYEHHBIX  (opmyr
KOOPJHMHATHI CepEeHbI OTpe3Ka,

paccTosiHUE MEXIY ABYMS TOUKAMU;
[1P614. Ymenue BbIOMpaTh MMOAXOSIIHMA

W3Y4YEHHBIN METOJ
JUI  pelIeHus 3a/Jadd, paclo3HaBaTh
MaTE€MaTHYECKHE (dakThI

Y MaTeMaTH4ECKHUE MOJENH B IPUPOJIHBIX
U OOLIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE;
yMEHHue IIPUBOJUTH IIpUMEPBI
MAaTE€MAaTHYECKUX OTKPBITUN POCCHICKON U
MHPOBON MaTEMaTUYECKON HAYKU

OK 02.
Hcnonb3oBarh
COBPEMECHHBIC
CpelcTBa  TIOWCKa,
aHam3a "
UHTEpPIIpETAINH
nHpopManuu, u
WH(pOpMaITMOHHBIC
TEXHOJIOTUU JUIs
BBITIOJIHEHUS  3a]1a4
npodeccCHoHaTbHOM
NeSITeNIbHOCTH

JImgHOCTHEIE PE3YIbTATBI JOJDKHBI

OTpakaTb B  YacTH: IICHHOCTH
HAayYHOTO TIO3HAHMSI:
-chOpMHUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTUA  HAyKH W
00I11eCTBEHHOH MPaKTUKH,
OCHOBAaHHOTO Ha JHMAJIOTE KYJBTYD,
CIoCcoOCTBYIOIIETO OCO3HAaHUIO
CBOETO MeCTa B IMOJHUKYJIbTYPHOM
MUpE;

MeranpeaMeTHbIC pe3ynbTaThl
JIOJDKHBI OTPaKaTh:

OBnageHue YHHUBEPCATbHBIMH
y4eOHBIMU MO3HAaBATEIbHBIMHU
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:
- BIIQJICTh HABBIKAMHU IIOJIYYCHHS

I/IH(I)OpMaI_[I/II/I u3 HCTOYHHUKOB
pa3HbIX  THUIIOB, CaMOCTOATCIIBHO
OCYIICCTBJIATDH IIOUCK, aHaJIn3,

CHCTEMaTH3alMI0 U UHTEPIIPETALHIO
UHPOpMALUK Pa3IuYHbIX BHJIOB U
(dbopM npescTaBIeHuUS;

- CO3JaBaThb TEKCTbl B PA3JINYHBIX
¢dopmaTax ¢ ydyeToM Ha3HAuYEHUs

UHpOpMaLun u L[EIEBOU
ayJMTOPUH, BBIOMpasi ONTUMAIIBHYIO
bopmy MIPEICTaBICHUS u
BU3YaJIN3allHH;

- OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh ~ MHpOpMaLlUU, ee
COOTBETCTBUE MIPaBOBBIM

[1P64. YMmeHue onepupoBaTh MOHATHUIMU:
byHKIMS, HEIpEepbIBHAS GbyHKIMS,
MIPOU3BOIHAS, nepBooOpazHasi,
OTIpEeIeNIEHHBIH UHTErpa; yMEHHE
HaXOJWTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIUH, UCHOJb3Ys CIpaBOYHbBIE
MaTepHabl; UCCIIEI0BATh
B IpPOCTEHIIMX cly4yasX (QYHKIUU Ha
MOHOTOHHOCTb, HAaXOJUTh HAuOOJbIINE U

HauMEHbIIINE 3HAYECHUS (b yHKIMIT;
CTPOUTh  TIpa@UKd  MHOTOWIEHOB C
HCII0JIb30BaHUEM anmnapara
MaTEMaTHYeCKOTO aHaln3a; MPUMEHSTh
MIPOU3BOIHYIO

OpU pEIIeHUH 3aJad Ha JIBIJKEHUE;
pelarb PAKTHUKO-OPUEHTUPOBAHHBIC

3aJa4d Ha HaWOOJIbIIME M HaWMEHBIINE
3HAYECHHS, Ha  HaxoXJEHUE  IyTH,
CKOPOCTH M YCKOPEHUS

[TPG6. YMeHue peniath TEKCTOBBIC 3aa9n
Pa3HBIX TUIIOB (B TOM YHCJIE HA TIPOLICHTHI,
JONM W YacTd, Ha JBIDKEHHUE, paboTy,
CTOMMOCTb TOBapOB M YCIYI, HaJIOTH,
3a/1a4¥ U3 00JIACTH YMpaBlIeHUS JIUYHBIMU
U ceMeiiHbIMU (PUHAHCAMU); COCTaBIATh
BBIPDQ)XEHUS, YpaBHEHMs, HEPABEHCTBA M
UX CHUCTEMBl IO YCIOBHIO 3aJlayM,
UCCJIEI0BaTh TOJYYEHHOE pEIIeHHE WU
OILICHUBATh PaBIOTIOJ00HOCTh
pE3YNbTATOB;

[1P67. YMmeHnue onepupoBaTh MOHSATUSIMHU:
cpenHee — apuMeTHUECKOe,  MeJHaHa,
HanOOJIbIIee U HaMMEHBIIEEe 3HAYCHUS,
pa3max, JUcepcus, CTaHJApTHOE
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1 MOPAJIbHO-3THUYCCKHUM HOPMAM;

- UCIOJIb30BATh cpeacTBa
MH(POPMAIIMOHHBIX

U KOMMYHHKAIIMOHHBIX TE€XHOJIOTUI
B peleHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX

M OpraHu3allMOHHBIX  3a1a4 ¢
coOmroieHreM TpeOoBaHU
SPrOHOMHUKH, TEXHUKU
0e30I1aCHOCTH, TUTHCHBI,

pecypcocOepexeHusi, IMPaBOBBIX U
THYECKHUX HOPM, HOPM
WH(POPMAITMOHHOM 6€30TacHOCTH;

- BJIAJIETh HaBBIKAMU
pacro3HaBaHHS " 3aIUTHI
nHpopmauuy,  UHPOPMALIMOHHOMN
0€30MacCHOCTH JTMYHOCTH

OTKJIOHEHHE YHCIIOBOr0 Habopa; yMeHHE

U3BIICKATbh, UHTEPIPETHPOBATH
UH(OpMaLHIO, MPEICTABICHHYIO B
Tabnumax, Ha Juarpammax, rpadukax,
OTPaAXKAIOIIYIO CBOICTBA pEaNBHBIX
POIIECCOB

U SIBJIICHUI; IPEJCTABIATh HHPOPMALIUIO C
MIOMOUIBIO TabInL
" JarpaMM; UCCIIEIOBATh

CTaTUCTUYECKHUE MAaHHBIE, B TOM YHCIE C
NPUMEHCHHEM TpapUveCKHuX METOIO0B U
AJIEKTPOHHBIX CPEJICTB;

[1P614. Ymenue BuIOUpaATh TOAXOMSIIHI

W3y4YCHHBII METOI
JUIs  pelleHHs 3aJadd, paclo3HaBaTh
MaTE€MaTHYECKHE (dakTsI

Y MaTeMaTH4YECKHUE MOJENH B IPUPOJIHBIX
U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
yMEHUe IIPUBOJUTH MIpUMEPBI
MaTE€MAaTHYECKUX OTKPBITUI POCCHICKON 1
MHPOBON MaTEMaTUYECKON HAYKU

OK 03.
[InanupoBaTh

U peaTu30BbIBAThH
coOCTBEHHOE
npodecCuoHaNIbHOE
u JUYHOCTHOE
pasBuTHE,
MpepPUHUMATENHC
KYIO JeSTeIbHOCTb
B
npodeccruoHaIbHON
chepe,
UCII0JIb30BATh
3HAHUA 1o
MPaBOBOM

u (rHaHCOBOM
IrPaMOTHOCTHU

B Pa3IMYHBIX
KU3HEHHBIX
CUTYaIUIX

JIn4HOCTHEIE PE3YIbTATBl JOJIKHBI
OTpaxxartb

B YaCTH: JIyXOBHO-HPAaBCTBEHHOTO
BOCTIUTaHUS:

- c(hOopMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHWUS,
THYECKOTO MOBEICHHS,;
- CIOCOOHOCTh
CHUTYaIUIO u
OCO3HaHHbIE pelieHus,
OpUEHTUPYSICH ~ Ha  MOpPaJbHO-
HpPaBCTBEHHBIC HOPMBI U IICHHOCTH;
- OCO3HAaHWE JIMYHOTO BKJIAJa B

OLIEHUBATh
MIPUHUMATh

IOCTPOCHHUEC YCTOﬁqHBOFO
Oymyuiero;
- OTBCTCTBCHHOC OTHOLIICHHUE K

CBOUM POJUTENSAM U (UIU) IPYTUM
YJIeHAM CEMbH, CO3JIaHHIO CEMbH Ha

OCHOBE OCO3HAaHHOTO  TPHUHATHS
I[IEHHOCTENl CceMeHMHON JKU3HU B
COOTBETCTBUU c TpagUIUSIMHU
HaponoB Poccuu;

MeranpenmeTHbie pe3yJIbTaThl
JIOJKHBI OTPaXaTh:

OsBnagenne YHUBEPCAIbHBIMU

PEryIATUBHBIMU JIEHCTBUAMU:

a) cCaMOOpTraHMU3aIIHS:

- CaMOCTOSITENIbHO OCYIIECTBIISITh
M03HABATEIHHYIO JesITeNbHOCTD,
BBISIBIISITh MIPOOJIEMBI, CTaBUTh U
(dhopMynupoBaTth COOCTBEHHBIE

I1P61. Bnanenue METOIaMHU
JI0Ka3aTeNbCTB, AalrOPUTMAMU  peEIICHUS
3a/ay; yMEHHUE bopmMyTupOBaThH
ONIPENENICHUsl, AKCUOMBI M  TEOPEMBI,
MIPUMEHATH UX, IPOBOJAUTH JOKA3ATEIbHBIE
paccyKJIeHUs B XOJ€ pELIEHUs 3a/1a4;
[1P64. YMmenue onepupoBaTh MOHSATHIMU:
byHKIHAA, HeTIpepbIBHAS GbyHKIHSA,
MIPOU3BOIHAS, nepBooOpasHas,
OIIpEeETICHHBII UHTErpall; yMEHUE
HaxOJIUTh IPOU3BOJHBIE BIIEMEHTAPHBIX
byHKIMIA, HCIIONb3Ys CIIPaBOYHBIE
Marepuaibl; UCCIEAOBaTh B MPOCTEUIINX
ciydasXx (GYyHKOIUM Ha MOHOTOHHOCTb,
HAaXOAWTh HAWOOJbIINE M HAUMEHbIINE
3HaueHUs (YHKIUH; CTPOUTH TpaPuKu
MHOTOYJIEHOB c UCII0JIb30BaHUEM
anmapata = MaTE€MaTU4YecKOro  aHallu3a;
MPUMEHSATH MIPOU3BOIHYIO
IpU PEIICHUH 3a7ad Ha JIBU)KCHHUE;
pemarb MPaKTUKO-OPUEHTUPOBAHHbBIE
3aladyl Ha HauOOoJbIIME W HAaUMEHBIINE
3HAQUEHHUs, HA  HAXOXJEHHUE  IYTH,
CKOPOCTH M YCKOPEHUS

[TP65. YMmenue onepupoBaTh HOHSATUSIMMU:
panrioHanbHas (QYHKIUsS, TOKa3aTelbHas

byHKIHS, CTETICHHAs ¢byHKLUS,
JorapupmMuuecKas byHKIMS,
TPUTOHOMETPHUUYECKHE ¢GyHKIHY,
oOpaTtHble (YHKIMH; YMEHHE CTPOUTH
rpaduKu W3YYEHHBIX (GyHKIUH,
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3a1auu B o0Opa3oBaTenbHON
ACATCIIBHOCTU u KU3HCHHBIX
CHUTYaIHSIX; CaMOCTOSITEIIBHO
COCTaBIISITh TUIaH peuieHus
npoOJIeMbl C yYETOM HMMECIOIIUXCS
pecypcos, COOCTBEHHBIX

BO3MOKHOCTE M IIPEANOYTCHUH;
JIaBaTh OLIEHKY HOBBIM CHTYaIUsIM;

crocoOCTBOBaTh (POPMHUPOBAHUIO U
IPOSIBJIICHUIO IMIMUPOKOH SPYIUIIAN B

pa3HbIX obmacTsx 3HaHUH,
MTOCTOSIHHO MOBBIIIATh CBOM
00pa3oBaTeNIbHBII W KYJbTYpPHBIH
YPOBEHB;

0) CAaMOKOHTPOJIb:
WCIIOJIb30BaTh MpPHUEMBbI pediaeKcuu

JUIsl  OIIEHKU CUTYyallMH, BbIOOpa
BEPHOT'O PEIICHUS;
- yMETh OIICHUBaTh pPHUCKU U

CBOCBPEMCHHO IIPUHUMATh PCIICHUA
110 UX CHUKCHHIO,

B) OMOIIMOHAJIBHBIA  WHTEJJICKT,
MPEITOIAr Ak

c(hopMUPOBAHHOCTD:

BHYTpPEHHEU MOTHBAIIHH,
BKJIIOYAIOIEN CTpEMJICHHE K
JNOCTYIKEHHIO LIeTM U  YCIHexy,
ONTUMHU3M, MHULUATUBHOCTb,

YMEHHE JIeHCTBOBaTh, HCXOIS U3
CBOMX BO3MOXKHOCTEH;

- SMITaTHH, BKJIFOYAIOIICH
CIIOCOOHOCTH MOHHMAaTh
9MOIMOHAJIBHOE COCTOSHHE APYTHX,
YUHUTBIBATH €TO MPU OCYIIECTBICHUN
KOMMYHHUKAIIUH, CIHOCOOHOCTh K
COYYBCTBUIO U COIIEPEKUBAHHIO;

- COIMAJIBHBIX HaBBIKOB,
BKJTFOYAFOLITHX CIIOCOOHOCTH
BBICTPANBAaTh OTHOIICHUS c
IPYTMMHU  JIIOJbMH,  3a00THUTHCA,
NPOSIBIISITH MHTEPEC U pa3peniath
KOH(JIUKTBI

UCIIOJIb30BaTh TpaQuKu TPH UIyUYCHUU
IIPOLIECCOB

Y 3aBUCHUMOCTEW, IpU PELIECHUM 3a1ad U3
JOpYrux y4eOHBIX TPEJAMETOB U 3ajad U3
peasbHON KM3HM; BBIpaXaTh (HopMyaamu
3aBUCUMOCTHU MEX]ly BETUUMHAMU;

[1PG6. YMenue pemarh TEKCTOBBIC 3a7a4n
Pa3HBIX TUIIOB (B TOM YHCJIE HA IMPOIICHTHI,
JOJIM ¥ 4YacTd, Ha JBIXKEHUe, pabdoTy,
CTOMMOCTb TOBApOB U YCIYI, HAaJOTH,
3a/1a4M U3 00JIACTH YNpaBIEHUS JIMYHBIMU
U ceMeilHbIMU (PUHAHCAMU); COCTaBIATh
BBIDOKEHUS, YPABHCHHS, HEPABEHCTBA U
UX CHCTEeMbl 10 YCIOBHIO  3aJayH,
UCCIIEIOBaTh IOJIyYEHHOE pelIeHHe U
OIICHUBATh PaBIONOJ00HOCTh
pe3yNIbTaToB;

[1P67. YMmeHue onepupoBaTh MOHATHSIMHU:
cpenHee  apudMeTHuecKoe,  MeauaHa,
HauOoIbIIee W HaWMMEHbIIEEe 3HAUYCHUS,
pa3Mmax, cnepcus, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOrOo Halopa; yMeHHe
U3BJIEKATD, WHTEPIPETUPOBATH
uH(pOopMalHIO, MIPE/ICTaBICHHYIO B
Tabnuiax, Ha JauUarpaMmax, Trpadukax,
OTpaXarollyro CBOMCTBA peasbHBIX
MIPOLIECCOB

U SIBJICHUI; IPEJICTaBISTh HH(OPMALIUIO C
[IOMOIIIBI0 TaOJINII
u arpamm; UCCJIEIOBATh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHUCIE C
NpUMEHEHHEeM TrpaduuecKuX METOJO0B U
AJIEKTPOHHBIX CPE/ICTB;

ITPG8. YMmeHue onepupoBaTh MOHSATHIMH:
CIIy4aHbII OIIBIT
U Ccly4ailHoe COObITHE, BEpPOSTHOCTh
CIIy4aiflHOTO COOBITHS, YMEHUE BBIYUCIIATH

BCPOATHOCTD C HCIIOJIB30BaHHUCM
r pa(bnquKI/Ix MCTOJOB, IIPUMCHATDb
q)OpMy'J'IBI CJIOKCHUA n YMHOKCHUA

BEPOSITHOCTEH, KOMOMHATOPHBIC (DAKThI U
(dbopMyIBI pU PENICHUH 337a4; OIEHUBATh
BEPOSITHOCTH peanbHBIX COOBITHIA;
3HAKOMCTBO CO CITy4ailHBIMU BETUUMHAMU;
YMEHHE TPUBOJIUTH MPUMEPHI MPOSIBICHUS
3aKOHA OOJBIINX YHUCEN B MPUPOIHBIX

1 OOIIECTBEHHBIX SBIEHUIX;

[1P614. Ymenue BbIOMpaTh MOIXOASIIUN

I/13y‘-ICHHBII71 METO
Jie peIICHUA  3aJa4d, pPacClioO3HaBaTb
MaTeMaTHU4CCKUC (I)aKTLI u

MAaTCMAaTUYICCKHUEC MOACIIN B IIPUPOJHBIX N
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OOIIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE;
yMeHue IIPUBOJUTH IIpUMEPBI
MAaTE€MaTHYECKUX OTKPBITUN POCCUMCKOU U
MHPOBON MAaTEMaTUYECKON HAYKU

OK 04.
D¢ dexTuBHO
B3aMMO/ICVICTBOBATh
u paboTaTh B
KOJIJIEKTHUBE u
KOMaHie

JImgHOCTHEBIE PE3YIbTAThl JOJDKHBI
OTpaxXaTb B qacCcTHu: OEHHOCTH
HAay4dYHOro II1O3HaHHWA: OCO3HAHHUC
IHECHHOCTHU H&y‘-IHOﬁ JACATCIIBHOCTH,
T'OTOBHOCTbH OCYIICCTBJIATDH
IMPOCKTHYI0O MW HCCICAOBATCIILCKYIO
ACATCIIbHOCT MHIAWBUAYAJIbHO U B

rpyrme

MeramnpenmeTHbIe pe3yIbTaThI
JIOJKHBI OTPaXKaTh:

OBnanenue YHHUBEPCATbHBIMU

KOMMYHHMKATUBHBIMU JEHCTBUSAMMU:
0) coBMecTHas ACSITEIbHOCTD:

- TOHMMAaThb M  HCHOJB30BaTh
NPEeUMYIIECTBA  KOMaHIHOM 51
WHIUBUAYaIbHON paboThI;

- TNpPUHUMATh LEIW COBMECTHOMN
NEeSITeIbHOCTH, OPraHu30BbIBaTh U
KOOPJIMHUPOBATh JEUCTBUS IO €€
JOCTH)KEHHUIO:  COCTaBJIATh  IUIAH
JNEUCTBUM, pacCOpeNesiaTh pOJH C

y4eTOM MHEHHH  y4aCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM
paboTHI;

- KOODIWHHUPOBAaTh H BBIMOJHAThH
paboty

B YCIIOBHSX peaipHOro,
BUPTYaJIbHOTO

U KOMOWHHPOBAHHOTO
B3aUMO/ICHCTBHS;

- OCYIIECTBIISTH MO3UTUBHOC
CTpaTeTHYeCKOe  IOBEICHHE B

Pa3JIMYHBIX CUTYaIUsIX, MPOSIBIISATH
TBOPYECTBO M BOOOpakeHHUE, OBITh
UHHUIIMATUBHBIM.

Osnagenue YHUBEPCATBHBIMU
PETyJISTUBHBIMH JICHCTBUSMU:

I') IPUHATHE ce0s U APYTUX JHOACH:
- TIPUHUMATh MOTHUBBI U apPTyMEHTHI
JIpyrux  JIoAed INpu  aHaiuu3e
pe3ybTaTOB JIEATENBbHOCTH;

- IpU3HABaTh CBOE IPaBO U MPABO
JPYTUX JI0JIe Ha OINOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh
MU

C MO3UIMH JPYroro YejoBeKa

[1PG1. Bnanenue METOJIaMH1
JI0Ka3aTeNNbCTB, ANrOPUTMAMU  PELICHUS
3aza4; yYMEHUE dopmynHupoBartb
ONpPENENICHUs], AaKCUOMBbl U  TEOPEMBI,
MPUMECHSITh UX, IIPOBOJUTH JI0KA3aTEIbHBIC
paccyXJeHHUs B X0JI€ PELLIECHUS 3ajay;
[1P67. YMmeHue onepupoBaTh MOHATUSAMMU:
cpenHee  apudMeTHueckoe,  MeaUaHa,
HauOoJblllee M HaUMEHbIEEe 3HAUYCHUS,
pa3mMax, nucrepcus, CTaHJIapTHOE
OTKJIOHEHUE YMCIIOBOrO Halopa; yMeHHe
U3BIICKATh, UHTEPIPETHPOBATH
uH(pOopMaLIO, MIPE/ICTABICHHYIO B
Tabmuuax, Ha JAdarpaMmax, rpadukax,
OTpaXaroIIyIo CBOICTBA peabHbIX
MPOLECCOB M  SBJICHUH; MPEACTaBIATh
MHGOPMALMI0O C TOMOIIbIO  TaOIUIHU
JyarpamM; HCCJeoBaTh CTAaTUCTHUYECKUE
JaHHBIE, B TOM 4YHCIIE C TPUMEHEHUEM
rpaguueckux MeETOIOB M 3JIEKTPOHHBIX
CPEICTB;

[TPG8. YMmenue onepupoBaTh MOHSATHIMU:
CIIy4aiHbII OIIBIT
U cly4yailHoe COObITHE, BEpPOSTHOCTh
CIIy4aiflHOTO COOBITHS; YMEHHUE BBIYUCIATH

BEPOSITHOCTh c UCIIOJIb30BaHUEM
rpaguyeckux  METOJIOB; MIPUMEHSITh
bopMynbl  CIOXKEHHSI W YMHOXKCHHS

BEPOSITHOCTEH, KOMOWHATOPHBIC (DAKThI U
(GbopMyJIBI TIPU PEIICHUH 33]1a4; OIICHUBATh
BEPOSITHOCTH peaIbHBIX COOBITHIA;
3HAKOMCTBO CO CIy4aiiHBIMH BEJTHYNHAMU;
YMEHUE MPHUBOUTH TIPUMEPHI TPOSIBICHHUSI
3aKOHAa OOJIBIIUX YHCET B IPUPOTHBIX
1 OOIIIECTBEHHBIX SABIEHUAX;

[1P614. Ymenue BuIOMpaATh IOAXOISIIHMA

H3y‘leHHHI71 MECTO
AJIe peIICHUA  3aJa4d, PACIIO3HABATH
MAaTeMaTHU4CCKUC (1)8.KTLI nu

MaTeMaTHYECKUE MOJICIH B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUSAX, B MCKYCCTBE;
yMeHue IIPUBOJUTH IIPUMEPBI
MaTEeMaTHYECKUX OTKPBITUI POCCUNMCKOU U
MHPOBON MaTEMaTUYECKON HAYKU




OK 05.
Ocy1ecTBIATH
YCTHYIO u
MUCHEMEHHYIO
KOMMYHHKAITHIO

Ha
rOCyIapCTBEHHOM
s3bIKe  Poccuiickoi
Penepanuu c
y4eTOM
0Cco0eHHOCTEH
COIIMAJIEHOTO

51 KYJIbTYPHOTO
KOHTEKCTa

JIM9HOCTHBIE PE3YNbTATHl JOJKHBI
OTpaxarb

B JaCTH:
BOCITUTAHMS:
- ACTETHYECKOE OTHOIIECHUE K MUY,
BKJIIOYAsl ICTETHKY OBbITa, HAYYHOTO
U TEXHHYECKOTO  TBOPYECTBA,
cropra, Tpyla H OOIIECTBEHHBIX
OTHOIIICHUM;

- CHOCOOHOCTh  BOCHPUHUMATh
pasIUYHBIE  BUABI  HCKYCCTBA,
TPaIUIIMd W TBOPYECTBO CBOETO
W JpyruxX HApOJOB,  OIIYyIIaTh
SMOIMOHAIBHOE BO3/CHCTBUE
HCKYCCTBA;

- yOeXJIEeHHOCTh B 3HAYUMOCTH IS
JTUYIHOCTH

u oOIecTBa OTEUECTBEHHOTO U
MHPOBOTO HCKYCCTBa, ITHHYCCKUX
KYJIBTYPHBIX TpaguIui
Y HApOJHOTO TBOPYECTBA
MerTanpeaMeTHbIE pe3yIbTaThI
JOJIKHBI OTPAXKATh:

OBnanenue YHUBEPCAJIbHBIMU
KOMMYHHKATHUBHBIMU JICHCTBUSAMMU:
a) oOmeHue: - OCYIIECTBISITh
KOMMYHHKAITIH

BO Bcex cdepax KU3HU;

- pacmo3HaBaTb  HeBepOaJbHbBIC
cpeactBa  OOIIEHUs,  MOHUMATh
3HaUEHUE  COLMAJBHBIX  3HAKOB,
pacrno3HaBaTh MPEINOCHUIKU
KOH(IMKTHBIX CUTYyaIHi u
CMSr4aTh KOH(MIUKTHI,

- pa3BepHYTO M JIOTUYHO H3J1araTh

9CTCTHUYCCKOI'O

CBOIO TOYKY 3pCHUA C
HCIIOJIb30BaHHUCM SA3BIKOBBIX
CpCaACTB

I1PG1.
JIOKA3aTeNIbCTB,

Buanenue METOAAMH
QITOPUTMAMH  peIICHUS
3azad; YMEHHE dopmynupoBartb
ONPENENICHUs], AaKCUOMBl U  TEOPEMBI,
OPUMEHSTH UX, TPOBOIUTH JOKA3aTEIbHbIC
paccyXJeHUs B X0JI€ PELLIECHUS 3a/ay;

[1PG6. YMenue pemarh TEKCTOBBIC 3a7a4n
pa3HBIX TUIIOB (B TOM YHCJIE HA MPOLIEHTHI,
JOJIM ¥ 4YacTd, Ha JBIKEHUe, padory,
CTOMMOCTb TOBApOB U YCIYI, HAaJOTH,
3a/1a4M U3 00JIACTH YNpaBIEHUS JIMYHBIMU
U ceMeilHbIMU (PUHAHCAMU); COCTaBIATh
BBIPQ)KCHUS, YpaBHEHHs, HEPABEHCTBA H
UX CHCTEeMbl 10 YCIOBHIO  3aJayH,
UCCIIEIOBaTh IOJIyYEHHOE pelIeHHe U

OIICHUBATh PaBIONOJ00HOCTh
pe3yNIbTaToB;

[1P68. YMmeHue onepupoBaTh MOHATHSAMHU:
CIy4ailHbIN OTIBIT
U cly4yailHoe COObITHE, BEpOSTHOCTh

CIIy4ailHOTO COOBITHS; YMEHHUE BBIYUCIATH

BEPOSTHOCTh c WCTIOIb30BaHUEM
rpadu4ecKux  METOJIOB; MIPUMEHSATH
bopMynbl  CIOXKEHHSI W YMHOXKCHHS

BEpOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(dbopMyIbl IpU PEIICHUH 3a]1a4; OLIEHUBATh
BEPOSTHOCTH peanbHbIX COOBITHIA;
3HAKOMCTBO CO CJIy4allHBIMH BEJIMYWHAMUY;
YMEHUE NPUBOAUTH IPUMEPHI MTPOSIBICHUS
3aKOHa OOJIBIIMX YHCET B MPUPOIHBIX
U OOIIECTBEHHBIX SIBIICHUSX;

[1P614. Ymenue BuIOMpaTh IOAXOISIIHMA
W3YYEHHBIM METOJ JUlsl PELICHUsS 3a/1ayd,
pacro3HaBaTh MareMaTudeckue (QaxkThl U
MaTeMaTHYECKUE MOJEIH B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSIX, B HCKYCCTBE;
yMEHUue MPUBOJIUTH pUMEPHI
MaTEMaTUYE€CKUX OTKPBITHI POCCUICKOMN U
MUPOBOI MaTEMaTUUYECKON HAYKH

OK 06. IlposBisaTh
IPaKJIaHCKO-
MMaTPUOTUYECKYIO
MO3ULHUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
MOBEJICHUE

Ha OCHOBE
POCCHICKHX
JIyXOBHO-
HPAaBCTBEHHBIX
LICHHOCTEH, B TOM
yucie

JInuHOCTHBIC pPe3yJIbTaTbl AOJLKHBI

OTpaxaTb

B 9aCTu:

- TpaXXAaHCKOTI'O BOCIIMTaHUA:
IIPUHATHEC TPpaAULIUOHHBIX
HallMOHAJIbHBIX, O6H.IC‘-ICJIOBC‘ICCKI/IX
TYMaHHUCTHUYCCKUX

" ICMOKPATHYCCKUX HCHHOCTeﬁ;
-IMATPUOTUYCCKOI'O BOCIIUTAHUA:

LEHHOCTHOE OTHOIIIEHUE K
rocylapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY M  NPUPOJHOMY
HaCJIEUIO, NaMSITHUKAM,

[1P61. Bnanenue METOJIaMU
JI0KAa3aTeJIbCTB, QJITOPUTMaMH  PEIICHUS
3a7a4; yMEHHUE dbopMynupoBaTh
OIIPENENIEHUsl, AKCUOMBI U  TEOPEMBI,
IIPUMEHSATDH UX, IPOBOJUTH T0OKA3ATEIbHbBIC
pacCyXIeHUsl B XOJI€ PELICHUS 3a/1a4;

[TP66. YMmenue pemath TEKCTOBBIC 3a1a4l
pa3HBIX TUMOB (B TOM YHKCJE HA MPOLIEHTHI,
IO W YacTH, Ha JBIDKEHHUE, padoTy,
CTOMMOCTh TOBApOB MW YCIYI, HAaJOTH,
3a/1a4¥ U3 0OJIACTH YMpaBIEHUS JINYHBIMU
U ceMeiiHbIMU (pUHAHCAMU); COCTaBIATh
BBIDQKCHUS, YPABHEHMS, HEPABECHCTBA WU
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C Y4ETOM
rapMOHHU3ALUH
MEXKHAIIMOHAJIbHBIX
U MEXPEJIUTUO3HBIX
OTHOIIICHUH,
MPUMEHSTH
CTaH1apThl
AHTUKOPPYILIHOHHO
IO HOBEACHMUS

TpaguuusiM  HaponoB  Poccuwu,
noctmkenusM  Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUAX U

TPYyXIc,
MetanpeameTHbIe pe3yIbTaThI
JTOJDKHBI  OTpakarb:  OBiajeHue

YHUBEPCATBHBIMUA  PETYJISATUBHBIMU
JICACTBUSMU:

B) OMOIMOHAIBHBIN
Mpeanoaaratomum
c(hOpMHPOBAHHOCTE:
--CaMOCO3HaHMUS, BKJTFOUYAIOMIETO
CrOCOOHOCTP ~ TIOHUMATh CBOE
OMOIIMOHAIBHOE COCTOSIHHE, BHJIETh
HaIpaBJICHAS pa3BUTHSA
COOCTBEHHOM SMOIMOHAIBHOU
cdepsbl, ObITh YBEPEHHBIM B ce0€;

- caMOperyJIMpOBaHMs,
BKJTFOYAIOIIETO CaMOKOHTPOJTb,
YMCHHE MPUHUMATh
OTBETCTBCHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTH
aIalTHPOBATHCS K SMOIIMOHATBHBIM
M3MEHEHUSIM u MPOSIBIISTH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;
- BHYTpPEHHEU MOTHBAIIHH,
BKJIIOYAIOIEN CTpEMJICHHE K
JNOCTVIKEHHIO 1€MW  YCIHexy,
ONTUMHU3M, MHUIUATUBHOCTb,
YMEHHE JeHCTBOBaTh, HUCXOAS U3
CBOUX BO3MOYKHOCTEII;

- SMIATHH, BKJTIOUAIOLIEH
CIOCOOHOCTh MOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTBIBATh €r0 MPU OCYIIECTBICHUU
KOMMYHHKAIIMHM, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEIKUBAHUIO;

- COLIMATIBHBIX HaBBIKOB,
BKJTFOYAIOIINX CHOCOOHOCTH
BBICTPanBaTh OTHOIIECHUS
C JpYrMMHU JIOJbMHU, 3a00TUThCH,
NPOSBIISATE WHTEPEC U pa3peliaTh
KOH(JIUKTBI

HHTEJICKT,

UX CHUCTeMBl IO YCJIOBHIO 3ajauyM,
UCCIIEIOBAaTh TOJYYEHHOE pEUICHHE W
OIICHUBATh IpaBoI0100HOCTh
pe3yIbTaTOB;

[TP67. YMmeHue onepupoBaTh MOHATHUAMMU:
cpemHee — apu(METHUSCKOE,  MEHMaHa,
HauOoJbIIce M HaMMEHbIICE 3HAYCHUS,
pasmax, JHcTiepeus, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO HabOpa; yMEHHE
U3BIICKATbh, UHTEPIPETHPOBATH
UH(OpMaLHIO, MPEICTABICHHYIO B
TabnuIax, Ha Juarpammax, rpadukax,
OTPaXaroIIyko CBOICTBA peabHbIX
IPOLIECCOB

U SIBJIICHUI; TIPEJCTABIATh HHPOPMAIIUIO C
MTOMOTIIBIO TabIuI
" JarpaMM; UCCIIeIOBATh
CTaTUCTHYECKUE JAaHHBIC, B TOM YHCIE C
NpUMEHEHHEM TpaUIecKuXx METOJO0B H
AJIEKTPOHHBIX CPEJICTB;

[1P68. YMmeHue onepupoBaTh MOHATHSAMHU:
CIy4aiHbIN OTIBIT
U CciydaiiHoe coObITHE, BEPOSTHOCTH
CIIy4aiflHOTO COOBITHS; YMEHHUE BBIYUCIATH

BEPOSITHOCTh c UCIIOJIb30BAHUEM
rpaguyeckux  METOJIOB; MIPUMEHSITh
bopMynbl  CIOXKEHHSI W YMHOXKCHHS

BEPOSTHOCTEH, KOMOMHATOpPHBIE (HAKTHI H
(bopMyIIBl IpU PEIIEHUH 331a4; OLIEHUBATh
BEPOSTHOCTH peanbHBIX cOOBITHIA;
3HAKOMCTBO CO CJIy4allHBIMU BEJIMYMHAMUY;
YMEHUE NPUBOJAUTH IIPUMEPHI PO SIBICHUS
3aKOHa OOJIBIIUX YHCET B MPUPOIHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

[1P614. Ymenue BuIOMpaATh IOAXOISIIHMA
M3Y4YEHHBI METOJ JUlsl PELICHUs 3aJayH,
pacro3HaBaTh MaTreMaTudeckue (QaxkThl U
MaTeMaTHYECKUE MOJENIH B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE;
yMEHUue NPUBOJAUTH MIpUMEPDI
MaTEMaTUYE€CKUX OTKPBITHI POCCUICKOMN U
MUPOBON MaTEMaTUYECKON HAYKU

OK 07. | JlmunocTtHble pe3ynbTaThl AOKHBI | [IPOI1. Bnanenue MeToJaMu
CopmeicTBOBaTh OTpaXKaTh JI0Ka3aTeNbCTB, AJITOPUTMaMHU pELICHUS
COXpaHEHUIO B YacTH: 9KOJOTUYECKOTO | 3amad; YMEHUE dbopMynupoBaTth
OKpYXarolen BOCIIMTAHHUS: ONpPENENICHUsl, AaKCUOMBI M  TEOPEMBI,
cpenpl, - aKTHMBHOE HENpUATHE ACUCTBUH, | IPUMEHSTH UX, MPOBOAUTH JI0KA3aTEIbHBIC
pecypcocOepexeHn | MPUHOCANIUX BpEll OKPYXKAIOMIeH | pacCyXICHHs B XOJ€ PEelIeHUs 3a1ad;

10, MIPUMEHSATh | Cpele; [1P64. YmeHue onepupoBaTh MOHATHSIMHU:
3HAHUS - yYMEHHUE MIPOTHO3UPOBATH | (PYHKIIHSA, HeTpepbIBHAS byHKIHS,
00 W3MEHEHUU | HEeONarompusATHBIE OKOJOTHMYECKHE | TMPOU3BOJHAs, nepBooOpasHas,
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KJIuMara, MOCJIEACTBUS  NPEANPUHUMAEMBIX | OINpPEAEICHHBIN UHTErpa; yMEHUE
MIPUHIIUATIBI JEUCTBUI, IpeAOTBpAILATh UX; HaXOJMUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
OepeKITMBOTO - pacuMpeHHe OIbITa AeATEIFHOCTH | (DYHKUHUH, HCIOJIB3YS CIIPaBOYHbIE
IIPOU3BO/JICTBA, 9KOJIOTMYECKON HaIpaBIECHHOCTH; MaTepUasbl; UCCIEIOBaTh B INPOCTEHIINX
3P PeKTUBHO MertanpeameTHbie pe3yabTaThl | ciydasx (YHKIMM Ha MOHOTOHHOCTH,
JeicTBOBATh JOJDKHBI ~ OTpaxkaTb: OBiajJeHue | HaXOAUTh HAaWOOJIBIIME W HAaWMEHBIIHNE
Yype3BblYalHBIX YHHUBEPCATbHBIMU y4eOHBIMH | 3Ha4YeHUs (YHKUWH; CTPOUTH Trpaduku
CUTYaIUIX II03HABATEJIbHBIMU JIEHCTBUSMU: MHOT'OYJICHOB c UCIIOJIb30BaHUEM
0) ©0a3oBble HCCIENIOBAaTENbCKUE | ammapara MaTeMaTHYeCKOro — aHallu3a;
NEeUCTBUS: IPUMEHSTh IPOU3BOAHYIO IPHU PEILIECHUU
- paspalaTpiBaTh IUIAH pELICHUS | 3a7ad Ha JBIDKEHHE;, pelaTh MPaKTHKO-
poOIeMbl OPUEHTUPOBAHHBIE 3a/1a4uu Ha
C Y4YeToM aHaiM3a MWMEIOIIUXCS | HauOOJIbIINE U HAUMEHbIINE 3HAYCHUS, Ha
MaTepHaIbHBIX HaXO0/I€HUE MyTH, CKOPOCTH U YCKOPEHUSI
W HEMATEPHUAIBHBIX PECYPCOB; [1PGS. YmMmenue onepupoBaTh MOHSATHIMU:
- OCYILECTBIIATh | palMOHalbHAs (YHKUMS, MOKazaTeiabHas
LeJICHAIIPaBJICHHBII MOUCK | (pyHKIMS, CTEIIEHHAas GbyHKIMS,
MepeHoca CpeacTB M crnocoOoB | Jorapupmuueckast byHKIMS,
NercTBUS TPUTOHOMETPHUUECKHE (17319112078
B NMPO(eCcCHOHATIBHYIO CPEAY; oOpaTtHble (DYHKIUU; YMEHHE CTPOUTH
- yMeTh TEpPEeHOCUTh 3HaHUs B | rpa@uku W3YYCHHBIX byHKIMH,
MI03HABATEIbHYIO UCIOJIb30BaTh TpaQUKu TMpPH U3yYEHUU
u MPaKTUYECKYIO obnacTu | mpoueccoB
KU3HEACITEIBHOCTH; Y 3aBUCUMOCTEH, NpPU PELICHUH 33134 U3
Osnagenue YHUBEPCAIBHBIMU | IPYrUX Yy4eOHBIX MPEIMETOB U 3a1ad U3
KOMMYHHUKaTUBHBIMU JE€HCTBUSIMU: peaibHOM >KM3HU; BbIpaxaTb (opMylaaMu
0) coBMeCTHasl 1eATEINbHOCTb: 3aBUCUMOCTH MEXAY BEIUUMHAMU;
- mpemiaraTh HOBBIe MpoekThl, | [IP66. YMeHue pemarb TEKCTOBBIE 3a1a9n
OLICHUBATh WU | pa3HbIX TUIOB (B TOM YMCJE HA MIPOLIEHTHI,
c NO3ULINU HOBU3HBI, | JOJM M YacTH, Ha [BWXKEHHE, paboTy,
OPUTMHAIIBHOCTH, MIPAKTUYECKOW | CTOMMOCTh TOBapOB M YCIYI, HaJIOTH,
3HAYUMOCTH; 3aa4d U3 00JaCTH yNpaBJiICHUS JTUYHBIMU
Osnagenue YHUBEPCAIBHBIMU | U CEeMEWHBIMU (DMHAHCAMM); COCTaBIISThH
pPEeryasTUBHBIMM JIEHCTBUSMMU: BBIPDQ)XCHUS, YPAaBHEHHMs, HEPABEHCTBA H
0) CaMOKOHTPOJIb! UX CHUCTEMbl 10 YCJIOBHUIO 3a/layd,
- laBaTh OLIEHKY HOBBIM CUTYyallUsM, | MCCIIEIOBATh IOJYYEHHOE pELICHUE U
BHOCUTH KOPPEKTUBBI B | OLICHUBATh PaBIOTIOJ00HOCTh
JESITENBHOCTD, OLICHUBATh | PE3YJIbTATOB;
COOTBETCTBUE PE3YJIbTATOB LIEISIM [1P614. Ymenue BbIOMpaATh IOAXOISIIHMA
M3Y4YEHHBI METOJ JUlsl PELICHUs 3aJ1ayH,
pacro3HaBaTh MaTreMaTudeckue (QaxkThl U
MaTEMaTUYECKUE MOJENIN B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUSAX, B MCKYCCTBE;
yYMEHHE IIPUBOIUTH pUMEPHI
MAaTE€MaTHYECKUX OTKPBITUI POCCUUCKOU U
MUPOBON MAaTEMaTUYECKON HAYKU
IIK 1.3. Bectn JImaHOCTHBIE pe3ynbTaThl AOKHBI | [IPOI1. Bnanenue MeTOoJaMUu
YUETHO-OTYETHYIO OTpaxarb JI0Ka3aTeNbCTB, AITOPUTMAMU  PELICHHUS
JOKYMEHTAIUIO IO B YaCTH: TPYJOBOTO BOCIIUTAHMSL: 3azad; YMEHHE dbopmynupoBathb
TEXHUYECKOMY - TOTOBHOCTb K TpYyHdy, OCO3HAHUE | ONpPENEICHMS, AaKCHOMBI M  TEOPEMBI,

00CITy’)KUBaHUIO U
PEMOHTY

[EHHOCTH
TpYAOTIIO0HE;

MacCTepCTBAa,

MMPUMCHATH UX, IPOBOAUTH JOKA3aTCIILHLIC
PacCy’KJICHUA B XOJAC PCHICHUS 3a0a4,
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0 TbEMHO-
TPaHCIOPTHBIX,
CTPOMTEJIbHBIX,
JOPOXKHBIX MaIlluH
1 000pyIOBaHUSI.
[1IK 2.4 BBITIOTHATH
paboTHI MO
MIPOEKTUPOBAHUIO U
CTPOMTEIBCTBY
JKEJIE3HBIX JIOPOT,
3eMJISTHOTO TIOJIOTHA
M UCKYCCTBEHHBIX
COOPYKEHHUI.

- TOTOBHOCTBD K aKTUBHOU
NEITENLHOCTU TEXHOJOTHUYECKOU U

COLMAIbHOU HaIIpaBJICHHOCTH,
CrOoCcOOHOCTh WHUIUAPOBATH,
IUIAaHUPOBaTh M CaMOCTOSITEIBHO

BBITIOJIHATH TAKyIO JIESTEIbHOCTB;
- HHTEpEC K pPa3IU4HBIM cdepam
npoheCCHOHATBHON e TeTbHOCTH/
- TOTOBHOCTh M CIIOCOOHOCTH K
00pa3zoBaHuIO

u caM000pa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU

[1P614. Ymenue BbIOMpATH MOIXOISAIIUH
WU3Y4YCHHBIM METOJ I pEUICHUs 3a]auu,
pacrio3HaBaTh MareMaTudeckue (akThl Ul
MaTE€MaTHYECKUE MOJEIU B IPUPOJHBIX U
OOILIECTBEHHBIX SBJICHUSX, B MCKYCCTBE;
yMeHUue IPUBOJIUTH IIPUMEpBI
MAaTE€MaTHYECKNX OTKPBITUN POCCHMCKOUN Y|
MHPOBOM MaTEMaTUYECKON HAYKU

- IMYHOCTHBbIE Pe3yJbTAThI:
JIP.2 IIposBistonuii akTUBHYIO TPa)XJIaHCKYIO MO3UIINIO, IEMOHCTPUPYIOIINHA MPUBEPKEHHOCTh
MIPUHLUAIIAM YECTHOCTH, MOPSIJAOYHOCTH, OTKPBITOCTH, 3KOHOMMYECKM AKTUBHBIA M YYaCTBYIOUIUMH B
CTYIACHUYECKOM U TEPPUTOPUATIHLHOM CaMOYNpPABICHUH, B TOM 4YHCIE Ha YCIOBHSX J0OpOBOJILYECTBA,
MPOJIYKTUBHO B3aMMOJICHCTBYIOUIUI 1 YYaCTBYIOUIUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIIUH.
JIP.4  TIposBISFOIIHMI M IEMOHCTPUPYIONINN YBAXKEHUE K JIFOISIM TPy/ia, OCO3HAIOIINHA IIEHHOCTh

COOCTBEHHOTO

Tpyaa.

Crpemsamuiics K

Ipo(heCCHOHATBHOIO KOHCTPYKTUBHOTO «LIU(POBOrO CIIEay.

JIP.23
JIUYHOCTH.

JIP.30 OcymecTBisSOMUNA TOUCK H  HUCIOJb30BaHUE HH(POpPMAIINH,

(bopMUpPOBaHHUIO

B CETEeBOM CpeAe JIMYHOCTHO H

HonyquI/Ie O6y‘IaIOHII/IMI/IC$[ BO3MOXHOCTH CaMOPAaCKpbITUA MW CaMOpC€aIn3alusd

HEeoOXOaUMON I

3¢ (GEeKTUBHOTO BBIIOJHEHUS Pa3IUYHbIX 3a/1a4, MPOPECCHOHAIBHOTO U TUYHOCTHOTO Pa3BUTHSI.
dopMol TTPOMEKYTOYHOM aTTECTAIlMU MO y4ECOHOMY TPEIMETY SBIISIIOTCS 3a4eT ¢ OLEeHKOi
(Icemectp) m mucemennsrii d3x3amen(ll cemectp).
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2 PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPE/IMETA,

HOJJIEXKAINUE ITPOBEPKE

2.1 B pesynbrare aTTecTalli MO Y4eOHOMYIpPEIMETY OCYIIECTBISIETCS KOMIUIEKCHAs! MPOBEpKa
CIICAYIOIIMX YMEHUH W 3HAHWH, a TaKke JWHAMHKA (HOPMHUpPOBAHHS OOIIMX, NPO(ecCHOHAIBHBIX
KOMIETEHINI U JIMYHOCTHBIX PE3yJbTaTOB B paMKaxX MPOTPaMMbI BOCIUTAHUSI:

Oo6mue komnerenuuu (OK), 1mmuHocTHbIE

Tun onmeHoOYHBIX

pe3yabTarsl (JIP) Pasnen/Tema MeponpHUATHH
OK.01 Bpsibupare crnocobsr pemenus | P4, Tema 4.9, TectupoBanue
3a/1a4 npodeccuonanpHo | P6, Tema 6.6 VYerHbIl onpoc
JNeATEeIbHOCTU MPUMEHUTETHLHO Kk | P7, Tema 7.6
pa3IMYHBIM KOHTEKCTaM P11, Tema 11.10
JIP 2,4,23,30 P13, Tema 13.4

OK 02. Ucnonp30BaTh COBpEMEHHbBIE
CpeICTBa MOUCKA, aHAJIU3a U
UHTEpIpeTanui HHpopMaluu, u
nH(OPMaLMOHHbIE TEXHOJIOTUN AJIs
BBITIOJTHEHUS 33]71a4 Tpo(decCuoHaIbHOM
NeSITeNIbHOCTH

JIP 2,4,23,30

P7, Tema 7.17

TectupoBanue
VYerHbIM onpoc

OK 03.ITnanupoBath U peann30BbIBaTh
coOcTBeHHOE MPO(HECCHOHATBFHOE U
JUYHOCTHOE pa3BUTHE,
MpeANPUHUMATENbCKYIO IeATEeIbHOCTD B
npodeccuoHanbHOM chepe,
MCI0JIb30BaTh 3HAHUS MO MIPAaBOBON U
(buHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaIIHIX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue

YcTHbI onpoc
Pe3ynbrar BhIOTHEHUS
MPaKTUYECKUX PadboT

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBAThH M PabOTAaTh B

KOJUIEKTHBE U KOMaH/IE
JIP 2,4,23,30

P2, Tema 2.1

TectupoBanue
VYcrHblit onpoc

OK 05. OcymiecTBiATh YCTHYIO U
MUCbMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJapcTBEeHHOM si3blke Poccuiickoii
denepanuu ¢ y4eToM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TectupoBanue
YcTHBI onpoc

OK 06.IIposiBiIATh IrpaX1aHCKO-
MaTPUOTUYECKYIO MTO3ULINIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MIOBEICHNE HA OCHOBE TPAJUIIMOHHBIX
POCCHICKHMX NYyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YUETOM
rapMOHHU3alM1 MEKHALMOHAIBHBIX U
MEXPEJTUTHO3HBIX OTHOIICHUH,
MIPUMEHSATH CTaHJAPTHI
AHTUKOPPYNLMOHHOIO NIOBEIECHUS

P7, Tema 7.10

TectupoBanue

YcTHBIN onpoc
Pe3ynbprar BBIIOJHEHNS
NPaKTUYECKUX paboT
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JIP 2,4,23,30

OK 07. CozeiicTBOBAaTh COXPaHEHUIO
OKpYKarollen Cpebl,
pecypcocOepexeHuI0, TIPUMEHSTh
3HaHUS 00 U3MEHEHUU KIIUMarTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3PPEKTUBHO
JIEMCTBOBATH B UPE3BBIYANHBIX
CUTYaIUIX

JIP 2,4,23,30

P13, Tema 13.3

TectupoBanue
VYerHbIM onpoc

I1IK 1.3. BecTn y4eTHO-0TUETHYIO
JOKYMEHTAIUIO [0 TEXHUYECKOMY
00CTyKMBAaHUIO U PEMOHTY MO IEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX,
JOPOKHBIX MAIIMH U 000pyI0BaHUS.

P 13, Tema 13.2

TectupoBanue

VYerHbI onpoc
Pe3ynbrar BeIOTHEHUS
MPAKTHUYECKUX padoT

[1K 2.4BbinosiHaTe paboThl O
MIPOEKTUPOBAHUIO U CTPOUTEIHCTBY
AKEJIE3HBIX JIOPOT, 3eMJITHOTO MOJIOTHA U
HCKYCCTBEHHBIX COOPY>KEHUH.

P12, Tema 12.4

TecTtupoBanue

VYerHbIl onpoc
Pe3ynbrar BeIOTHEHUS
MPAKTHYECKUX padboT
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3 OHEHKA OCBOEHUS YYEBHOI'OIIPEIMETA

3.1. ®opMbI U MeTOAbI OLICHUBAHUS
[Ipenmerom oneHKHM ciyaT yMeHHUs M 3HaHUs, npeaycMorpeHHble @PI'OC no yueOHOMY mpeameTy
OVIIL.07 MaremaTika, HarpaBJieHHbIE Ha (OpPMUPOBaHUE OOIIUX U MPO(ECCHOHAIBHBIX KOMIIETCHIINH, a
TaKXKe JIMIHOCTHBIX PE3YIbTaTOB B paMKaX MPOTrPaMMbl BOCTIUTAHHSL.
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KOHTpOJIB H OII€CHKaAa O0CBOCHUSA y'{eﬁnoro npeaMera 1mo TeMamM (pa311eJIaM)

DJIeMeHT
yuyeOHOronmpeamera

(I)OprI H METOJAbI KOHTPOJIA

Texkymmii KOHTPOJIb

Py0e:xHblii KOHTPOJIb

HpOMe)KyTO‘lHaﬂ aTrecranmusd

®dopMa KOHTPOJIA

IIpoBepsiemble
OK,VY,3

dopma
KOHTPOJIA

IIpoBepsiembie
OK,V,3

®opma
KOHTPOJIsI

IIpoBepsiembie OK,
Y,3

Pazgen 1.
[ToBTOpEHME Kypca
MAaTEeMaTHUKH OCHOBHOM
IIIKOJIEL.

3auem c
OyeHKoU

JIP 2,4,23,30

Tema 1.1.-1.3.

Iens u 3amaun
MaTeMaTHKH TIPA
OCBOEHUU
crenuaibHOCTU. Uncna
1 apupMeTHIeCKIe
oTieparvy Ha/l HUMH.
[IpouenTtHbie
BBIYUCIICHUS.
['eomerpus Ha
TIJIOCKOCTH.

Yemuwiu onpoc

Camocmosamenvuas paboma

Nel

JIP 2,4,23,30

Tema 1.4.
[IpakTrueckoe 3aHsATHE
Nel «Yucma n
BBIYHCIICHHUS.

Yemuwu onpoc

Ilpakxmuuecroe 3ansmue Nel
Camocmosmenvuas paboma

Nel

JIP 2,4,23,30

Tema 1.5.-1.7.
YpaBHeHus u
HepaBeHCTBa. CUCTEMBI
YPaBHEHUH U
HEPaBEHCTB.
IIpaxkTHueckoe 3aHsaTHE

Yemuwui onpoc

Camocmosimenvuas pa60ma

Nel
Ilpakmuueckoe 3anamue

No2

JIP 2,4,23,30
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No2«JInnenusie
ypaBHEHUS U
HEPaBEHCTBA»

Pazpnen 2.
[IpsiMBbI€ M TIIOCKOCTH B
IIPOCTPAHCTBE.

3auem c
OYeHKOU

JIP 2,4,23,30
OK 04

Tema 2.1.-2.2.
OcHOBHBIE TIOHSTHS
CTEpEOMETPUH.
[IpakTrueckoe 3aHsTHE
Ne3 «IIpumenenue
aKCUOM
CTEPEOMETPUIN».

Yemmuwiii onpoc

CamocmosamenvHas paboma

Ne2
IIpaxmuueckoe 3anamue
Ne3

OK 04
JIP 2,4,23,30

Tema 2.3.-2.7.
[TapannensHOCTH
MPSAMBIX, IPSIMOH U
IIJIOCKOCTH,
IIJIOCKOCTEM.
[IpakTrueckoe 3aHsATHE
No4 «ITapannenbHOCTb
MPSMBIX U
TJIOCKOCTEI».
[lepneHMKyIApHOCTH
MPSAMBIX, PSIMOHN U
IIJIOCKOCTH,
TJIOCKOCTEH.
[TapannensHble,
MEePIEHINKYIISAPHBIE,
CKpELIUBAIOIIHNECS
MpsIMbIE.
[IpakTruueckoe 3aHsiTHE
NoS«¥Yron mexny
MPSIMBIMU.

Yemuwiu onpoc

Camocmosmenvuas paboma

No2

Ilpakxmuueckoe 3ansimue Ne4
Ilpaxmuueckoe 3ansimue Ne5

JIP 2,4,23,30

Paznea 3.

3auem c

JIP 2,4,23,30
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Koopaunars! u
BEKTOPBI.

OYeHKOU

Tema 3.1.-3.6.
JlekapToBBI
KOOP/JMHATHI B
MIPOCTPAHCTBE.
Bexrops! B
IIPOCTPAHCTBE. YTOJI
MEXy BEKTOPaMH.
[IpakTrueckoe 3aHsaTHE
Ne6 «KoopamHaTs! 1
BEKTOPBI».

[IpakTuxo-
OPHEHTHPOBAHHBIE
3a/1auu Ha
KOOPJIMHATHOM
IJIOCKOCTH. Pemenue
3aga4d. KoopauHatel n
BEKTOPBI.
[IpakTuueckoe 3aHsATHE
No7«IIpousBenenne
BEKTOPOBY.

Yemmuwiti onpoc
CamocmosamenvHas paboma
Ne3
Ipakmuueckoe 3ansamue No6
IIpakmuueckoe 3ansamue No7

JIP 2,4,23,30

Pa3znea 4.

OCHOBEI
TPUTOHOMETPHH.
Tpuronomerpudeckue

GyHKIHH.

3auem ¢
OUeHKOU

JIP 2,4,23,30
OK 01

Tema 4.1.-4.8.
Tpuronomerpuueckue
GbyHKIIH
IIPOU3BOJIBHOTO YT,
grcia.OCHOBHbIE
TPUTOHOMETPHUUYECKHE

Yemmuwiti onpoc
Camocmosmenvuas paboma
Nod

Ipaxmuuecxoe 3anamue
No§

HpaKmuquKoe 3aHAnmue

JIP 2,4,23,30
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TOK/JIECTBA.
[IpakTueckoe 3ansATHe
Ne8
«Tpuronomerpuyeckue
byHKIIH
IIPOU3BOJILHOTO yTJa,
YHCIIa .

CuHyc, KOCHHYC,
TaQHI'€HC CYMMBbI U
Pa3HOCTH JIByX YIJIOB.
[IpakTrueckoe 3aHsTHE
Neo 9 «IIpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKEHUIN.
OyYHKINH, UX
CBOWCTBA.
TpuroHomerpuyeckue
(hyHKIIUH, UX CBOHCTBA
U TpaduKH.

Ne9

[IpeobpazoBanue

rpauKoB

TPUTOHOMETPUICCKUX

GyHKIHN.

Tema 4.9.00patHbIe Yemuwi onpoc OK 01
TPUTOHOMETPUUYECKHUE Camocmosmenvrnasn paboma | JIP 2,4,23,30
GyHKIHH. No4

Tema 4.10.-4.13. Yemuwui onpoc JIP 2,4,23,30

[TpakTHueckoe 3aHATHE
NelO«Ipadpuxu
OCHOBHBIX
TPUTOHOMETPHUYECKHX
GYHKIHI.
Tpuronomerpuueckue
YpaBHEHUs U

Camocmosimenvuas pa60ma

Ned
HpaKmulleCKOQ 3AaHAmMuUue

Nel0

IIpaxmuueckoe 3ansamue Ne

11
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HepaBeHCTBa. CUCTEMBI
TPUTOHOMETPUYECKUX
YpaBHEHUU.
[IpaxTrueckoe 3aHsaTHE
Ne 11
«Tpuronomerpuyeckue
YpaBHEHUS U
HEPaBEHCTBaY.
Pemrenne 3anau.
OcHoBBI
TPUTOHOMETPUHU.

Pazpea 5.
KomruiekcHblie uncia.

3auem ¢
OYeHKoU

JIP 2,4,23,30

Tema 5.1.- 5.3.
KowmruiekcHbie uncna.
[Ipumenenne
KOMIUIEKCHBIX
yucen.[Ipaktuueckoe
3aHATHE

Ne 12«KoMmiiekcHEIE
qHCIa.

Yemuwiu onpoc

Camocmosamenvuas paboma

Nos

Hpaxmuttecxoe 3aHAamue

Nel2

JIP 2,4,23,30

Pa3znea 6.
[IpousBoaHas
dbyHKINH, €€
MIPUMEHCHHE.

3auem ¢
OUeHKOU

JIP 2,4,23,30
OK 01

Tema 6.1.-6.5.
ITonsarue
MPOU3BOHOM.
dopmysbl U IpaBHIIa
middepeHnpoBaHus.
[Ipou3BoHBIE CYMMBI,
pa3HoCTH,
MIPOU3BE/ICHNUS,

Yemmuwiti onpoc

Camocmosimenvuas pa60ma

6

HpaKmuquKoe 3aHAanmue

Nel3

JIP 2,4,23,30
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yacTHOTO.IIpon3BOAHBI
€ TPUTOHOMETPUYECKUX
¢bynkuuit.Ipaktuaecko
€ 3aHATHE

Ne 13«IIpousBosaHas
¢byukuu». [lonstue

HEIIPEPBIBHOU

¢byakmu. Meron

HMHTEPBAJIOB.

Tema 6.6. Yemmnwvii onpoc JIP 2,4,23,30
I'eomerpuuecknii n Camocmosmenvuas paboma | OK 01
(bu3nYecKuil CMbICI No6

ITPOU3BOJIHOM.

Tema 6.7.- Yemuwiu onpoc JIP 2,4,23,30

6.13I1pakTrueckoe
3aHATHE

Ne 14
«I"eomeTpuueckuii 1
(bU3UYECKU CMBICIT
MIPOU3BOJHOM.
MOHOTOHHOCTB
dbyakuun. Touku
IKCTpEMyMa.
HauOomnbee u
HauMeHbIIIee 3HAYCHUS
GyHKIHH.
[IpakTHueckoe 3aHsATHE
Ne 15 «HMccnenoBanue
GyHKIUH C TOMOIIBIO
IIPOU3BOTHOMM.
Haxoxnenue
OINTHMAJIBHOTO

Camocmosmenvuas paboma
N6

Ipakxmuueckoe 3anamue
Nold

IIpaxmuueckoe 3anamue
NelS

IIpaxmuueckoe 3anamue
Nel6
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pe3yJbTara C
IIOMOILIBIO
IIPOU3BOIHOM B
IIPAKTUYECKUX 3aa4ax.
Pemenue 3anay.
IIpounsBoHas
bynkuuy, ee
IIPUMEHEHHE.
[IpaxTrueckoe 3aHsaTHE
Ne 16 «IIpumenenue

MPOU3BOJHOMN

hyHKIAI.

Pa3zpen 7. Drzamen JIP 2,4,23,30
MHoOrorpaHHuky u OK 02, OK 06

TeJa BPALCHMSI.

Tema 7.1.-7.5.
Bepiunsl, pedpa,
IpaHyd MHOTOTPaHHHKA.
[Ipusma, ee
COCTaBJISOIIHE,
CeueHue.
[IpakTrueckoe 3anaTue
Nel7«ITpuzman.
[Mapannenenunen, kyo.
[Tupamuna, ee
COCTaBIISIOIIKE,
ceuenue.lIpaktuueckoe
3aHSTHE
Nel8«IIupamuga».

Yemuwiu onpoc
Ilpakmuueckoe 3anamue

Nel7

Ipakxmuueckoe 3anamue

Nel8

JIP 2,4,23,30

Tema 7.6. ITpumepst
CUMMETpUH B
npogeccuu.

Yemmuwiii onpoc

JIP 2,4,23,30

Tema 7.7.-7.9.

Yemuwiii onpoc

JIP 2,4,23,30
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[IpaBuibHbIE
MHOTOTPAaHHUKH, UX
CBOMCTBA.
[IpaxTrueckoe 3aHsaTHE
Ne 19
«MHOTrOrpaHHHUKN.
[IpaxTrueckoe 3aHsaTHE
Ne 20 «IIpaBunbHbIe

IIpakmuueckoe 3anamue
MNel9
IIpakmuueckoe 3anamue
Ne20

MHOTOTPAaHHUKI.

Tema 7.10. Yemmuwvii onpoc JIP 2,4,23,30
Oo6o06menne n OK 06
CUCTEMAaTH3aIIHs

3HaHUMU.

Tema 7.11.- Yemuwiu onpoc JIP 2,4,23,30
7.16.umanap, ero Ilpaxmuueckoe 3ansimue

COCTaBIISIOIIHE. No21

Ceuenuie UUIMHApA. Ilpakxmuueckoe 3anamue

[TpakTuueckoe 3ansitue | Ne22

No2 1« {umuuapy. Ilpakxmuueckoe 3ansmue

Komnyc, ero No23

COCTaBIISIOLIHE.

[IpakTrueckoe 3anaTue

No22«Konycy. llap u

cdepa, UX ceYCHUS.

[IpakTueckoe 3anaTue

No23«Cdepa, map».

Tema 7.17. Yemmuwiti onpoc OK 02
[Tonsitre 06 06beMe

Tena.

Tema 7.18.-7.20. Yemmuwiii onpoc JIP 2,4,23,30

[IpakTrdeckoe 3aHaTHe
Ne24«O0BbeEMBI TED.
KomOunanuu

HpaKmuquKoe 3aHAnmue

Ne24
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MHOTI'OTPaHHUKOB U TEJ
BpauieHus. Pemenne
3a1a4.
MHoOrorpaHHuky u
Tesa BPALICHMSL.

Pazpnen 8.
[lepBooOpa3Has
¢byHKIMH, ee
MIpUMEHEHHE.

Dxzamen

JIP 2,4,23,30

Tema 8.1.-8.9.
[lepBooOpa3Has
GyHKIMH.
[IpakTrHueckoe 3aHsTHE
Ne25
«[TepBooOpa3znas».Ilno
Al KPUBOJIUHEUHOM
Tpamneuuu.
Heonpenenennsriit
unterpainel. I IpakTruyec
KO€ 3aHsTHE
No26«HeonpeneneHHbI
U u"Terpam».llonsarue
00 ompeeneHHOM
MHTETrpajie Kak
IJI0IA TN
KPUBOJMHEUHOU
Tpaneuuu.l[pakTrueck
0€ 3aHATHE
No27«OnpeneneHHbIi
uHrerpai».OnpeneneH
HBII UHTErpal B
*u3HU. [IpakTyeckoe
3aHSTHE
Ne28«HHuTerpan u ero

Yemuwiu onpoc
CamocmosamenvHas paboma
Ne7

Ipakmuueckoe 3ansamue
Ne25

IIpakmuueckoe 3ansamue
No26

IIpakmuueckoe 3ansamue
No27

IIpakmuueckoe 3ansamue
Ne28

JIP 2,4,23,30
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IIPUMEHEHHEY.

Pazgen 9.
CreneHu ¥ KOpHHU.
Crenennasi GyHKITHUS.

Dxzamen

JIP 2,4,23,30

Tema 9.1.-9.7.
Crenennast pyHKIUS,
€€ CBOMCTBA.
[IpeoGpaszoBanue
BBIPAXKEHUIN C KOPHIMHU
N-O CTENEHH.
[IpakTrueckoe 3aHsaTHE
No29«Panukanbi».
CBolicTBa CTEIEHH C
parMoHATBHBIM H
JIEUCTBUTEIIbHBIM
MOKa3aTeIsIMHU.
Pemrenne
HpPALMOHAIBHBIX
YpaBHEHUU U
HepaBeHCTB. CTeneHu
n KopHU. CreneHHas
GbyHKIIHSA.
[IpakTruueckoe 3aHsTHE
No30«Crenenn u
KOPHI.

Yemmuwiti onpoc
CamocmosamenvHas paboma
No§

Ipakmuueckoe 3ansamue
Ne29

Ipaxmuyeckoe 3ansamue
Ne30

JIP 2,4,23,30

Pazpea 10.
Iloka3zarenpHas

GbyHKIMS.

Drzamen

JIP 2,4,23,30

Tema 10.1.-10.6.
IToka3aTensHas
GbyHKIHS, ee CBOICTBA.
[IpakTrdeckoe 3aHaTHe
Ne3l«Iloka3arennHast
¢bynkuus». Perenne

Yemmuwiti onpoc
Camocmosmenvuas paboma
No9

Ipaxmuueckoe 3anamue
N3l

HpaKmuquKoe 3aHAnmue

JIP 2,4,23,30
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I10Ka3aTEIbHBIX
YPaBHEHUH U
HEpaBeHCTB. Pemenune
3anay. [loka3zarenbHas
byHKIHS.
[IpakTrueckoe 3aHsaTHE
Ne32«IToka3zaTenbHbIe
YpaBHEHUSY..
[IpaxTrueckoe 3aHsaTHE
Ne33 «IlokazarenbHbIe

Ne32
IIpakmuueckoe 3anamue
Ne33

HEPaBEHCTBAY.

Pa3zpen 11. Drzamen JIP 2,4,23,30
Jlorapudmel. OK 01
Jlorapudmuueckas

GyHKIMS.

Tema 11.1.-11.9.
Jlorapudwm uucina.
CaoiicTBa jorapru(mos.
Onepanus
sorapuGMupoBaHHs.
[IpakTrueckoe 3ansaTue
No34«Jlorapudmbry.
Jlorapudmuueckas
(dhyHKIIHSA, €€ CBOWCTBA.
[IpakTueckoe 3anaTue
Ne35 «I'paduxu
Jorapu(pMUIECKUX
byHkumity. Permenne
Jorapu(pMUIECKUX
yYpaBHEHUH U
HepaBeHCTB. CHCTEMBI
JorapuPpMUIECKIX
ypaBHeHu#. IIpakTrnuec
Koe 3aHsTue Ne36

Yemuwiu onpoc

Camocmosmenvuas paboma

Nel0
IIpakmuueckoe 3ansamue
Ne34
IIpakmuueckoe 3ansamue
Ne35
IIpakmuueckoe 3ansamue
Ne31

JIP 2,4,23,30
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«Jlorapupmuueckue

YPaBHEHUSD».
[IpaxTrueckoe 3aHsaTHE
Ne37«Jlorapudmuueck
Ve HEPABCHCTBAY.
Tema 11.10 Yemuwiii onpoc JIP 2,4,23,30
Jlorapudmesr B Camocmosmenvnas paboma | OK 01
MIPUPOJIE U TEXHUKE. Nel0
Tema 11.11. Pemenue | Ycemmuwiii onpoc JIP 2,4,23,30
3amau. Jlorapudmer. CamocmosamenvHas paboma
Jlorapudmuueckas Nel(
GbyHKIMS.
Pa3zpen 12. Drzamen JIP 2,4,23,30
MHuoxecTBa. K 2.4
DIIEMEHTBI TEOpUU
rpados.
Tema 12.1.-12.3. Yemmnwiti onpoc JIP 2,4,23,30
MHoxecTBa. CamocmosmenvHas paboma
Onepanuu ¢ Nell
MHO>KECTBAMHU. Ilpakmuueckoe 3anamue
[IpakTuueckoe 3ansitue | N33
Ne38 «MuosxecTBay.
I'padsr.
Tema 12.4. Yemuwi onpoc IIK 2.4,
Pemrenue 3amgau. Camocmosmenvrnasn paboma | JIP 2,4,23,30
MuosxectBa, rpabst u | Nel ]
UX IPUMEHEHHE.
Tema 12.5. Yemuwui onpoc JIP 2,4,23,30
[Ipaktuueckoe 3anarue | CamocmosmenvHas paboma
Ne39 «I'pacbiy. Nell

Ilpaxmuuecxoe 3anamue

No34
Paznen 13. Dxzamen OKO01, OK03,0K05,
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DNEeMEHTHI OKO07,IIK
KOMOWHATOPHKH, 1.3V22,¥23
CTaTHCTUKH U TEOPUU JIP 2,4,23,30
BEPOSTHOCTEM.

Tema 13.1. Yemuwiii onpoc OKO0s5,
OcHOBHBIE TIOHITHS Camocmosmenvuas paboma | JIP 2,4,23,30
KOMOWHATOPHKH. Nel2

Tema 13.2 Yemmuwiti onpoc I1IK 1.3
[Ipaktueckoe 3anarue | Camocmosmenvrnas paboma | JIP 2,4,23,30
Ned(Q «IlepecranoBku, | Nel2

pa3MenieHus, Ilpakmuueckoe 3anamue

COUCTaAHUSY. Ne35

Tema 13.3. CoOriTHE, Yemuwiu onpoc OKO07,
BEpPOSATHOCTH COObITHS. | Camocmosmenvuas paboma | JIP 2,4,23,30
Crnoxenue u Nel2

YMHOKEHHE

BEPOSITHOCTEM.

Tema Yemuwu onpoc OKO01,
13.4.BeposTHOCTD B Camocmoamenvrnasn paboma | JIP 2,4,23,30
npohecCHOHATBHBIX Nel2

3a/1avax.

Tema 13.5.- Yemuwi onpoc JIP 2,4,23,30
13.6.I1pakTueckoe Camocmosmenvuas paboma

3anstue Nedl «Teopus | Nel2

BEPOSITHOCTEI. IIpaxmuueckoe 3anamue

JluckpetHas ciyyaiiHas | MNe36

BETTUYMHA, 3aKOH €€

pacnpeeneHusl.

Tema 13.7. Yemnoui JIP 2,4,23,30
3agaun onpocCamocmosmenbHas

MaTEeMaTUYECKOU paboma Nel?2
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CTaTUCTHUKH.

Tema Yemmuwiti onpoc OKO03
13.8.IIpakTrueckoe Camocmosmenvnas paboma | JIP 2,4,23,30
3ansTHe Ne4?2 Nel2

«MaremaTraeckas IIpakxmuueckoe 3anamue

CTaTHCTHKAY. No37

Tema 13.9.-13.10. Yemmuwviii onpoc JIP 2,4,23,30
Pemenue 3amau. CamocmosamenvHas paboma

DNeMEeHTHI Nel2

KOMOMHATOPHUKH, Ilpaxmuueckoe 3ansmue

CTaTUCTHKH U Teopun | Ne38

BEPOSATHOCTEM.

[IpakTrueckoe 3aHsTHE

Ne43 «KomOuHaTopuka

U TEOpUs

BEPOSITHOCTEN».

Pa3znen 14. Dxzamen JIP 2,4,23,30
YpaBHeHus u

HEPaBEHCTBA.

Tema 14.1.-14.9. Yemmuwiti onpoc

PaBHOCHIBHOCTE Camocmoamenvrnasn paboma | JIP 2,4,23,30
YpaBHEHUU U Nels

HEPaBEHCTB. IIpaxmuueckoe 3anamue

I'paduueckuit meros
pelleHus ypaBHEHUH,
HEPaBEHCTB.
[IpakTrueckoe 3anaTue
Nod4«Pemienue
YpaBHEHUI».
[IpakTideckoe 3anaTue
Ne45 «Pemenue
HEPaBEHCTBY.
YpaBHeHHUA U

Nod4
IIpaxmuueckoe 3anamue
Nod5
IIpakxmuueckoe 3anamue

Ned6
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HEPABEHCTBA C
MOJYJIEM.
[IpaxTrueckoe 3aHsaTHE
Ned46 «IlapameTpsD».
CocraBienue u
pelieHue
podeccHoHATBHBIX
3a]1a4 ¢ MOMOIIBIO
ypaBHeHUH. Pemenue
3a7a4. YpaBHEHHS U
HEpaBEHCTBA.
O60061enue u
cUCTeMaTH3aIus
3HaHUMU.
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3.2 Kogu¢gukarop oueHOYHBIX CPEACTB

q)yHKHHOHaHbHLIﬁ NMPpU3HAK OICHOYHOI'0 CpeaACTBA (TI/Il'l

Koa ouenounoro

KOHTPOJIbHOI'O 331aHNS) cpeacTBa
YcTHbIN onpoc YO
ITpakTiaeckas pabora Ne n IIP Ne n
TecrupoBanue r
Kontponbnas padorta Ne n KP Non
3amaHus Ui CaMOCTOSATEIBHOM PabOThI
- pedepar;
- JIOKJIa; CP
- cooO1ienue;
- OCCE
Pa3HoypoBHeBbI€ 331a4H U 3a/1aHus (pacy€THbIE, rpaduyecKue) P33
Paboyas TeTpanp PT
IIpoexr 17
JlenoBas urpa J
Keiic-3agaua K3
3auér 3
3a4€T ¢ OLEHKOU 3a0
OK3aMeH S
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43AJJAHUSA JIA ONEHKHU OCBOEHMSA TPEIMETA

4.1 Temmsl 3cce (pedepaToB, 10K/I/I0B, COOOIIEHUI)
Hcroprueckue cBeieHUs O pa3BUTUHN aJIr€OpHl.

[TpunoxeHus poU3BOIHON K PEHICHUIO (PU3NIECKUX 3a/1aU.
[MpuknanHoe 3HaYeHUE TPOU3BOAHOM U nuddepenHmana.
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEH.

B3anMHOE€ pacnoioKeHue IpsIMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.
[lepnieHIUKyYIAPHOCTD MPSAMBIX U IJIOCKOCTEH.

Ucropus nosieienus jgorapudma.

Nook~wdpE

4.1.2 lloaroroBKa CIpaBOYHOI0 MaTepHaJia
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEII.

Bujel 1 criocoObl pelieHust ypaBHEHUN 1 HEPaBEHCTB.
[IpoueHTsI.

OyHKIUN.

Tpuronomerpruueckue QyHKIHUHU.

[IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BBIPAKEHUH.
Tpuronomerpruyeckue ypaBHEHHUS.

[IpousBoHas GyHKIMH.

[IpunokeHust akcuoM CTEPEOMETPUN U UX CIEACTBUM.
0. Kophu, crenienn u norapumsl.

11. Tloka3zaTenbHas QyHKIIHS.

12. Jlorapugmsr.

13. IlepBooOpa3Hasi u HHTETpa

14. BekTOopbl B IPOCTPAHCTRBE.

15. Metoxa KoopAWHAT B MPOCTPAHCTRE.

16. ITnomans MOBEPXHOCTH MHOTOTPAHHUKOB.

17. TInomame MOBEPXHOCTEH TN BPAIICHHMS.

18. OOBEMBI Te.

19. KommiekcHble yuca.

20. DrneMeHThl MAaTEeMaTUYEeCKOW CTATUCTHKH, KOMOMHATOPUKHU U TEOPUU BEPOSATHOCTEH.
21. VYpaBHeHus u HepaBeHcTBa. CHUCTEeMbl ypaBHEHUIN 1 HEPABEHCTB.
22. MHOTOYJICHBI.

HOo~NoGa~wWNE

Kpurepun oueHku:

«5» — Oa/IoB BBICTAaBISIETCd OO0YyYaroIIEMYCs, €CId TeMa PacKphiTa BCECTOPOHHE; MaTepuai
mofoOpaH  aKTYaJlbHBIN,M3J0KEH  JIOTHYHO W [OCJENOBATEeNbHO,  MaTepuan  JOCTaTOYHO
WUTIOCTPUPOBAHOCTOBEPHBIMI  MIPUMEpPaMU;  TMPE3CHTAllusi  BBICTPOEHA B COOTBETCTBHH  C
TEKCTOMBBICTYIICHUS, apTyMEHTAIUS ¥ CHCTeMa JJ0Ka3aTeNbCTB KOPPEKTHBI.

«4» — 0amIoB BBICTABIAETCA OOyYaroIIEMYCsi, €ClIM TeMa pacKpbiTa BCECTOPOHHE; HMEIOTCA
HETOYHOCTH BTEPMHUHOJIOTUU U U3JIOKEHUU, HE HCKAKAIOLIUE COJEp)KaHWE TEMbI, MaTepHalnogoopaH
aKTyaJIbHBIH, HO U3JI0KEH C HapyIIEHHWEM MOCIe0BaTEIbHOCTH;HEAOCTATOYHO JOCTOBEPHBIX IPUMEPOB.

«3» — OaIoB BBICTAaBISETCS OOYyYaroLIeMycs, €CIM TeMa COOOLIEHHS COOTBETCTBYET
COJICpKAHHIO, HOPACKPHITA HE IOJIHOCTBIO; HMEIOTCS CephE3HbIe OINMOKM B TEPMUHOJOTHHU H
U3JI0KEHNH, 4aCTUYHO HCKaXKarolue CMBICT COJIEpKaHUs y4eOHOTO MaTepuana,
MaTepuag  M3J0KEH  HEMOCJIENOBAaTEIbHO M HEJIOTMYHO;  HEJOCTAaTOYHO  JTIOCTOBEPHBIX
IIPUMEPOB.

«2» — 0aJlJIOB BBICTABJISIETCS 00YUYAIOIIEMYCsl, €CIIM TeMa HEe COOTBETCTBYET COIEPKaHMUIO,
HEpPacKpbITa; 0100paH HEJOCTOBEPHBIN MaTepHual; rpyOble OINOKH B TEPMUHOJIOTHH HU3JI0KEHUH,
MOJTHOCTBIO MCKaXKaIOIINE CMBICIT COJIep KaHusl yueOHOro MaTepualia; HH(pOpMaIus U3JI05KeHa HEJIOTUYHO;
BBIBO/Ibl HEBEPHBIE UJIU OTCYTCTBYIOT
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RO ~NoOA~wWNE

0.
. UTo Takoe rOpU30HTAIbHBIC U BEPTUKAIBHBIC ACUMIITOTHI?
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.

4.2 Bonipochl /151 yCTHOIO ONIpOca

Uro Takoe npocroe 4ucio?

Kakoe 4ncio Ha3pIBaeTCsi COCTaBHbIM?

Paznoxwure Ha mpoctsie MHOkUTEN "o 720.

Cdopmynupyiite TeOpeMy O JIETCHHUH C OCTATKOM.

Uro Takoe B3aMMHO MPOCTHIE Yrcia?

Kakue 3HaeTe cBOWCTBA OTHOLICHUS IGITMMOCTH Ha MHOYKECTBE HATYPATHHBIX YHCEN?
JlaliTe onpeneneHne YucIOBOM OKPYKHOCTH.

Yro Takoe Sint, cost, tgt, ctgt?

[lepeuncnnre oCHOBHBIE CBOMCTBA (DYHKIIMM y=COSX.

[Tepeuncnute 0OCHOBHBIE CBOCTBA (PYHKIIUHU y=SINX.

B uem cocTout reoMeTpuuecKuil CMbICT MPOU3BOAHOMN?

UTo Ha3bIBAIOT MPEEIOM YHCIOBOM MOCIEI0BATENLHOCTH?

B uem cocrout pusnueckuii cMbICT TPOU3BOAHOM?

CdopmynupyiiTe onpeneneHue Iporu3BOHOM.

[lepeuncnure ocHOBHBIE NpaBuia TupdepeHIMPOBaHUS.

[lepeuncnure OCHOBHBIE AKCHOMBI CTEPEOMETPHUU U UX CIEJICTBUS.

Kakue npsiMble B MpoCTpaHCTBE HA3BIBAIOTCS MapalieIbHbBIMU?

Jaiite onpeneneHne napaJyieIbHOCTH MPSIMOM U TNIOCKOCTH B TPOCTPAHCTBE.
Kakue npsiMble B MpoCTpaHCTBE HA3bIBAIOTCS CKPELTUBAIOLTUMUCS ?

UTto Takoe yrosa Mexay CKpeluBaloIUMUCS TPSIMbIMU ?

JlaiiTe onpenenenye NepreHInKyaIspHOCTH MPSIMON U IIIOCKOCTH B IPOCTPAHCTBE.

Uto Takoe nepneHauKysp?

Uto Takoe nmpoeKus NpsMou Ha TI0CKOCTh?

Kakue minockocTy B IpOCTpaHCTBE HA3bIBAKOTCS MEPIEHIUKYIISIPHBIMA?
Uto Takoe NByrpaHHbIN yromu?

Uto Takoe pagukan?

[Tepeuncnure cBOMCTBA KOPHA N-O CTEIIECHH.

Kak BpIUMCINUTD 3HAYEHHUE CTEIIEHU C JIOOBIM L[EIOUYHUCICHHBIM MOKa3aTeneM?
Kak npeobpa3oBbIBaTh BhIpKEHUS, COJEPIKAIINE PAIUKaIIbI?
[IpuBeauTe mpuMepsl CTENEHHBIX (PYHKIIUM.

JlaiiTe onpenenenue noka3aTeabHON (QYHKITUH.

[lepeunciure cBOMCTBA MOKa3aTEIbHON (DYHKITUH.

[IpuBeauTte mpuMepsl MOKa3aTeIbHBIX PYHKINN

Kakue ypaBHeHMs Ha3bIBAKOTCS MTOKA3aTEIbHBIMU?

Kakue HepaBeHCTBa Ha3bIBAIOTCS MOKA3aTEIbHBIMU?

JlaiiTe onpenenenue sorapudma.

[lepeuncnure cBoiicTBa orapupmMUIecKoi HyHKIIHH.

[Tepeunciure cBoiicTBa Jioraprudma.

Kakwue cyiiecTByIOT METO/IbI pelieHus JorapuGMUIecKuX YpaBHEHUN?
Kak nepeiiTi K HOBOMY OCHOBaHHIO Jiorapudma?

Urto o3Hauaet noctosiHHas C B ONpeieTIEHUN HEOPEEICHHOTO HHTerpana?
[Touemy uHTETpas Ha3bIBAETCS HEONPEIEIECHHBIM?

Kakas ¢pyHkuust Ha3piBaeTcs NepBoOOpa3HOM A 3a1aHHON GyHKIIMKU?
UTO Ha3bIBaETCS HEONPEAEICHHBIM UHTETPATIOM ?

B ueM cocToUT reoMeTprUUECKUI CMBICI HEONPEIEIEHHOTO UHTEerpana’?
Kaxue Bupl ABMKEHUN B IPOCTPAHCTBE BbI 3HAETE?

Kaxkue nBa BekTOpa B MPOCTPAHCTBE HA3bIBAIOTCS KOJJTMHEAPHBIMU?
JlaiiTe onpenenenrie BEKTOpa B IPOCTPAHCTBE.

Uemy paBHO CKaJIIpHOE POU3BEACHUE BEKTOPOB?

Kaxue nBa BekTOpa B MPOCTPAHCTBE HA3bIBAIOTCSI KOMIUIAHAPHBIMU?
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52.
53.
54.
55.
56.

57.
58.
59.

60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

IIpu3ma umeer n rpaneil. Kakoilt MHOTOYroJbHUK JIEKUT B €€ OCHOBAHUU?

Kak m3menutcs o0beM chepsl, ecliv ee paanyc yBEIUIHTh B 5 paz?

MoryT 51 Bce IpaH# TPEYTrOJIbHOW MUPAMU/IbI OBITh MPSMOYTOJIBHBIMU TPEYTOJIbHUKAMU?

Yo mpeacTaBiAOT COO0H CeUSHHS HUIMHAPA MIIOCKOCTAMU?

Moryt 5mu aBe chepbl ¢ O0IUM IIEHTPOM M C HEpaBHBIMHU PaJnycaMu UMETh OOIIYI0 KacaTelbHYIO
IJI0CKOCTB?

Touku A u B npunamiexar mapy. [IpuHamiexur au mapy iro0ast Touka otpeska AB?

PaBHBI 111 IpyT APYTY YTIIBI MEXTy 00pa3yOIMMMH KOHYCa U IUIOCKOCTHIO OCHOBaHUS?

WN3menutca i o0beM LMIUHApA, €CIM JAUAMETp €ro OCHOBAaHHUS YBEJIWYUTh B 2 pa3a, a BBICOTY
YMEHBIINUTH B 4 paza?

byner num nupammpza mnpaBUIIbHOHM, e€ciliu €€ OOKOBBIMM TpaHsIMH SBJISIOTCS IIPABHJIbHBIE
TPEYroJbHUKN?

OTtHoieHne 00beMOB ABYX 1apoB paBHO §. Kak 0THOCSTCS MIOMAAN UX TOBEPXHOCTEN?

Yro npencTapiseT co6oit yucio i?

Kaxoe 4nciio Ha3bIBatOT KOMIUIEKCHBIM?

Kak HaiiT MOAysIb KOMITJIEKCHOTO yucna?

Kakue koMImiekcHbIe YiCIia Ha3bIBAIOTCS CONPSIKEHHBIMU?

Kakue cyiiecTByr0T GOpMbI KOMIJIEKCHBIX YUCEN?

[lepeuncnure OCHOBHBIE 33/1a4M KOMOWHATOPUKHU.

Uto HazwpiBaeTcs n- paxTopuasom?

Uto Ha3bpIBaeTCs epecTaHOBKaMu?

UYTo Ha3bIBaeTCS NEPEMEIICHUSAMU?

Uto Ha3bIBaETCAd COYECTAHUSIMU?

Kak ¢popmynupyercst Teopema ciaoKeHusi BEpOSTHOCTEN?

Uemy paBHa cymMMa BEpOSTHOCTEH TIPOTUBOIIOJIONKHBIX COOBITHI?

B xop3une 5 Oenbix, 3 yepHBIX U 7 MOJOCaThIX IIapoB. UeMy paBHa BEPOATHOCTh JTOCTATh HAyTal
OJHOIBETHBIN 1m1ap?

Uto Ha3bIBaeTCA YCIOBHOU BEPOSITHOCTHIO?

Kax dhopmynupyercs TeopemMa yMHOKEHUS BEPOSTHOCTEHN ?

[Tepeunciure 00IIME METOIBI PEIICHUST YPAaBHEHUM.

[lepeuncnure ob1IHE METOABI PELICHUS HEPABEHCTB.

B 1yem cocTouT cyTh METO/1a 3aMEHbI IEPEMEHHOM MPU PEIICHUU YPABHEHU?

[lepeuncnure MeTO/IbI pEIICHUS CUCTEMbI YPaBHEHUH.

CocTaBpTe aITOPUTM pEIICHUS 3a]]a4 C TapaMeTpaMH.

Chopmynupyiite aaroput™ JaejieHrus MHOTOUICHOB 0e3 ocTaTka.

Cdhopmynupyiite anroput™ JesieHuss MHOTOYIEHOB C OCTaTKOM.

Kaxk 3Byunt Teopema bezy?

Kak Beirmsaut ¢opMyina COKpaieHHOrO YMHOXKEHHUSI ISl BBICIITUX CTeTIeHEeH?

Kakwue cyiiecTByIOT METO/IbI pellIeHUs YPaBHEHUH BBICIIUX CTEICHEH?

4.3TeMbl NPOEKTOB

I'pynnoBbie TBOpYeckHe 3aaHus (IIPOEKTHI):
1. 3onotoe ceuenue.

2. Jluct Mébnyca.

3. Bbyreuka Kinelina.

4. 3aragku L{UKI0H B,

NuauBuayaibHble TBOPYECKHUE 3a1aHus (IPOEKTHI):

1. ®dpaxransl.
2. IlTaxmarHas gocka.
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3. Yucno «ITmy.
4. Maruueckue KBaJparhl.

Kountpoanpyemsbie komnerenunu:OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kputepuu onenku:

AKTYyalbHOCTH TOCTABIICHHOU MPOOJIEMBI (ap2yMeHmuposanHOCmy aKmyaibHOCMU, onpeoeneHue
yeneii; onpeoeienue u peuleHue NoCMasieHHblx 3a0ay, HO8U3HA pabomwi) 10 4 OAIIOB.

Teoperndeckass W/WIM TNpaKTHYECKass LEHHOCTb (8O3MOMNCHOCMb NPUMEHEHUS HAd NpaKmuke
Pe3yIbmamos NpoeKmHoll 0esimelbHOCMU; COOMEEeMcmeue 3as6/1eHHOU  meme, Yeuam U 3a0a4am
npoekma,  npodenannas paboma pewiaem npoOIeMHblE MeopemuyecKue B0npocvl 8 ONnpeoeneHHOl
HayyHou obaacmu; aemop 8 pabome yKa3al Meopemudeckyro u/ui npaKkmu4eckyro 3Hauumocms) 1o 7
0asioB.

KagecTBo comepkaHUsl MPOEKTHOW pPabOTHI (CMPYKMYPUPOBAHHOCb U JOSUYHOCMb, KOMOPAs
obecneyusaem HNOHUMAHUE U OOCMYNHOCHb COOEPIHCAHUS,  6bI600bL pabOMbL  COOMEEMCMEYIOM
NOCMABNIeHHbIM YeNAM, HAIudue Uccie008amenbCcko2o acnekma 6 pabome) 10 6 6aos.

Odopmienue paboOTBl (MumynvHull AUCH, OQOpMICHUE 02NABNIEeHUs, 3d20/I08K08 PA30€ei08,
noopazoenos; ogopmieHue pucyHkos, epagukos, cxem, mabOaUy, NPUIOHNCEHUL,  UHDOPMAYUOHHbLE
UCMOYHUKU, HOPpMAmMuposanue mekcma, Hymepayus u napamempuvl cmparuy) 1o 9 6amios.

[Ipe3eHTammst TpoeKTa (cmpykmypa npeseHmayuy, ogQopmieHue ciatoos; npeocmasieHue
unghopmayuu) 1o 7 6aIIOB.

I'paMOTHOCTE peum, BIaJCHHUE CIEIUAIBHON TEPMHHOJOTHEH 1O TeMe pabOThI B BBICTYIUICHUU
(epamomnocmo peuu,; 81adeHue CReyuaIbHol MepMUHOLo2Uell; Omeenmvl Ha 60Npocsl) 0 3 OAIIOB.

«5» — o1 36 1o 42 OGawIoB.
«4» — ot 31 no 35 OGamioB.
«3» — o1 26 1o 30 OawIoB.
«2» — MeHee 26 0aJIoB.

4.4 TecToBBIC 3aXaHUA

Pa3znen 1.IloBTOPpEeHHe Kypca MAaTEeMAaTHKH OCHOBHOM HIKOJIbI.

1. Packpoiite GpopMyITy COKpaLIEHHOI0 YMHOKeHHUs a’-h?:

a) a®-2ab+b?

6) (a-b)(atb)

B) a+2ab-b?

r) (a-b)(a-b)

2. Packpoiite (hopMyITy COKpalIeHHOr0 YMHOKeHus (a-b)?:

a) a2+2ab-b?

6) a2-2ab+b?

B) a+2ab+b?

r)a?-2ab-b?

3. Kakoe U3 CIeayroImuX 9uces 3aKIoYeHo Mexay ynciaamu  10/17 u 5/8 ?

a)0,4

6)0,5

B) 0,6

r)0

4. Beruucnure: 1/2 +11/5

Otger:

5. Pemure ypaBHenue x>-7x+10=0. Eciiu ypaBHeHHe HMeeT 60Jiee 0THOTO
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KOpHs, B OTBET 3aIMIINATE MEHBIIUI U3 KOPHEH.

6. [lns pemonTa Tpedyetcst 57 pynoHoB 000eB. Kakoe HauMeHbIee

KOJIMYECTBO MavyeK 000HHOTO Kiles HY)KHO JJISl TAKOTO PEMOHTa, ecii | mauka Kies
paccunTana Ha 5 pynoHoB? Beibepure BEpHBI OTBET.

a) 0,4

0)0

B)1l

r) 12

7. PpIO0OJIOB MIPOTIIBLI HA JIOAKE OT MPUCTAHH HEKOTOPOE PACCTOSIHUE BBEPX

10 TEUSHUIO PEKH, 3aTeM OPOCHII IKOPb, 2 Yaca JIOBWII PpIOY U BEPHYJICS 00paTHO yepes 5
9 yacoB oT Hayana myremniecTBus. Ha kakoe paccTostHEE OT PUCTaHU OH OTIUIBLI, €CITH
CKOPOCTb TEUEHUS PEKU paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTb JIOJKU 6 KM/4?BpiOepuTe BEpHBII OTBET.
a)0,2

0) 40

B) 8

r)l

8. PackpoiiTe (opMyITy COKpaIIeHHOT0 YMHOKeHus (a+h)?:

a) a’+2ab+h?

6) a’-2ab+h?

B) a’+2ab-b?

r)a?-2ab-b?

9. JIuneitHo€ ypaBHEHHUE UMEET BUJL:

a) y= kx+b

0) y=-kx+b

B) Y= 2kx+b

r) y=-3kx+b

10. Pemure nuHeitHOE ypaBHEHUEY=5X-10

Otger:

Kirou k Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabHblii | 0 0 B 2,7 2 r B a a 2
OTBET

Paznea 2.IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBeE.

1. Pacumdpyiite KpaTKyro 3anuch: a€f.

a) TOYKa a MPUHAJICKUT TIIOCKOCTH [

0) TouKa a NPUHAICKUT NPSAMOH f3

B) IpsiMasi a MPUHAAIEKHUT IIIOCKOCTH B

I') IpsMasi a epecekaeT MIoCKOCTb ff

2. IIpsameie AB u C/] ckpemnBarorces. Kakoe pacnonoxenue uMmeror npsimele AC
u BJ1?

a) mapajuieNbHble

0) nepneHIuKYIsIpHbIE

B) CKPELIMBAIOTCS
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I') IEPECEKAIOTCSL.
3. Yepes koH1bI 0Tpe3ka AB u ero cepenuny M npoBeieHb! IapauleIbHbIE
MpsiMbIE, MIEPECeKaroIne HEKOTOPYIO MIIOCKOCTh B Toukax Al, Bl u M1. Haiinure anuny

oTpe3ka MM, eciiu otpe3ok AB He nepecekaer miockocTs u eciiu AA1=6,8cm, BB1=7,4cm.

a) 7,1

0) 20

B) 10

r) 150

4.1110CKOCTh, IPUTOM TOJIBKO OJTHA, TPOXOIUT Yepes ...

a) MpsAMYIO

0) TpsAMYIO U HE JISKAILYIO HAa He TOUKYy

B) MPSAMYIO M JISKAIIYIO Ha HE TOUKy

T') IB€ IPSMBIX

5.Eciu 1Be TOYKHM NpsAMO pUHAIIEkKAT IIOCKOCTH, TO TPsMast
a) JISKUT B TJIOCKOCTH

0) mepecekaeT MmI0CKOCTh

B) MapajuiesibHa MIOCKOCTH

T') HE JISKUT B MJIOCKOCTH

6. IIpsmeie AC, AB u AJ] momapuo neprieHaukyisipasl. Halimute otpesok C/,
ecu AB=5 cm, BC=13 cm, AZI=9 cwm.

a) 0,7

0) 4

B) 1

r) 15

7. Pacumdpyiite kpaTKyto 3anuck: B €f.

a) Touka B mpuHaIIEKUT TIIOCKOCTH f

0) Touka B mpunamnexuT npsmoit

B) IpsiMasi B MPUHAIEKUT IJIOCKOCTH [

T) psiMasi B IepeceKaeT MIOCKOCTh [

8. OcHoBHBIMU (GUTYpaMU B CTEPEOMETPUH SIBIISIOTCS:

a) KyO

0) Touka

B) JIy4

I') TPEYroJbHHUK

1) TpsMast

€) TUIOCKOCTh

9. [1nockocTh, MPUTOM TOJILKO OJIHA, IPOXOJIUT Yepes ...

a) JIBe MepeceKaroecs npsMple

0) JBe CKpelLuBaloIINecs NpsMble

B) OJIHY MPSIMYIO.

10. Beibepute BepHOE yTBEpKACHUE!

a) JIBe MpsMbIE HAa3bIBAIOTCS MapajIeIbHBIMU, €CITH OHU HE UMEIOT OOIINX TOYEeK
0) Be mpsMEbIe, apaljiebHbIE TPEThEeH MPSMO, apaieabHbI
B) JIBE MpsIMbIE, IEPIICHIUKYISIPHBIE TPEThEH MPSAMOIA, TapaJIICTbHBI
T') €CJIN YTJIbl PaBHBI, TO UX CTOPOHBI COOTBETCTBEHHO COHAINPABIICHBI.
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K4 Kk Tecty

Ne ponpoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabHbIIH B B a S a r a 0,1, a o
OTBET

Pa3nen 3. KoopaumHaTsl 1 BeKTOpPBI.

1. Yem oTiinyaeTcs BEKTOpHas BEJIMUMHA OT CKAJIIPHON?

a) BEKTOpHAs BEJIMYMHA MOXKET OBITh BEIPAXKEHA IPOOHBIM YHCIIOM, a CKAISIpHAS — HET
0) MOMHUMO YHCJIOBOTO 3HAUYCHMUsI, BEKTOPHAS BEJIMUMHA XapaKTEPU3YETCS U HAIIPaBICHUEM
B) BEKTOpPHAs BEJIMYMHA 0003HAYAETCs IBYyMsI OyKBaMu, a CKaJISIpHAsT — OJTHOM

I') HHYEeM HE OTJInYaeTcs

2. JlaiiTe onpeneneHue BEKTOPY:

a) OTPE30K, /I KOTOPOTO U3BECTHO, KaKas U3 €ro IPaHUYHBIX TOUEK SIBJISIETCS. HAYaJIbHOM, a Kakast
KOHEYHOU

0) HampaBIICHHBIN OTPE30K C 00A3aTeILHON HEHYJIEBOU UTMHOU

B) JIF000# OTPE30K, N300pKEHHBIA Ha KOOPJAUMHATHON TIJIOCKOCTH

T) mpsiMasi, COBMAIAOIIAs C OJTHOW M KOOPAMHATHBIX OCEH

3. Kak npaBunbHO 0603HayaeTcst BEKTOp?

a) IByMs OOJIBIIMMH OyKBamMu, 0003HAYAIONMIUMHU HAYaJIO U KOHEIl OTPE3Ka, CO CTPEIIKOW HaJl HUMHU
0) 0JTHOM MaJIeHbKOM OYKBOM CO CTPEIKOM HaJ HEH

B) 00a BapHaHTa IOMyCTUMBI

r) o0a BapuaHTa HEBEPHBI

4. Ecnu HayanbHasg U KOHEYHas TOYKa BEKTOpa COBIAAl0T, TOTa:

a) 9TO HE BEKTOP, a TOUYKa Ha MJIOCKOCTH

0) 9TO HYJIEBOH BEKTOP

B) 9TO TOYKa Hayaja KOOPAUHAT

T') 9TO €UHUYHBII BEKTOP

5. Uto Takoe MOyJib BEKTOpa?

a) BEJINYMHA, ONpEACIAIoN[as HalpaBlIeHUE BEKTOpa

0) /UITMHA BEKTOPA, BEIpAKECHHAS YUCIOBBIM 3HAUEHUEM

B) YETBEPTh KOOPAUHATHOM MJIOCKOCTH, B KOTOPOIl pacHOJIOKEH BEKTOP

I') KBaJpaTHBIA KOPEHb U3 UTMHBI BEKTOPA

6. [laiite onpeeneHue KOJJIMHEAPHBIM BEKTOPaM:

a) BEKTOPBI, OTIIMYHBIE OT HYJS U HaXOSAIIMECS Ha OJTHOM OO0 mapaieIbHBIX MPSMBIX
0) BEKTOPBI, paCIOJIOKEHHBIE IEPIICHIUKYISIPHO IPYT IPYTY

B) BEKTOPBI, PACIIOJIOKEHHBIE B OJIHOM UE€TBEPTH KOOPIUHATHON TIOCKOCTH

T') BEKTOPBI, MOJIyJH KOTOPBIX PABHBI

7. Boibepute GUrypsl, COCTOAIIME U3 IBYX Map KOJUIMHEAPHBIX BEKTOPOB:

a) Bce M300pakeHHbIE (PUTYPHI
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0) poMO, KBaapar, mapauienorpaMm

B) Tpareuus, KBaapar, poMo

T') KBaJIpaT, MapajuiejorpamMm, Tpanerus

8. JIBa KoJIITMHEApHBIX BEKTOpa UMEIOT pa3Hoe HampasiieHue. Kak oHu Ha3pIBaroTCA?
a) COHaIpaBJICHHbIE

0) pa3HOHAINPABICHHBIC

B) IIPOTHBOIIOJIOKHO HAIIPABIICHHBIE

I') HEHAIPaBJICHHbIE

9. CBOMCTBO paBHBIX BEKTOPOB 3aKJIFOUAETCS B TOM, UTO:

a) OHU KOJIJIMHEAPHBI

0) OHU COHAIPaBJICHBI

B) MX JIJTMHBI PaBHBI

') OHU 00JIaJJAl0T BCEMU MEPEUNCICHHBIMHU CBOMCTBAMU

10. ITpu yMHOXKEHUH BEKTOpA HA YUCIIO MOIYy4aeTCs. .. 3aKOHUUTE YTBEPKICHHUE!
a) BEKTOP, KOJUIMHEAPHBIA UCXOTHOMY

0) BEKTOp, paBHBINA HCXOTHOMY

B) BEKTOP, TPOTHBOMOJIOKHBIH HCXOIHOMY

I') MOJIOKUTEITLHOE YUCIIO

K4y K Trecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabHblii | 0 a B 0 0 a 0 B r a
OTBeT

Pa3znen 4.0cHoBbI TPpUrOHOMeTpHHU. TpUroHomerpuyeckne GyHKIUM.

1. Yriom kakoit yeTBepTH sBiIsieTcs yroa a=410°?
a)l

0) II

B) III

r) IV

2. Kakas u3 ¢pyHKIMi siBisieTca 4ETHON ?
a) y=sin X

0) y=cos x

3. [lepuon pynkuuu y=sinx?

a) /2

0) 2m

B) 41

)T

4. Beruucnute: sin’f1 + cos?IT

a) 7

0) 2

B) 41

r)l

5. Ilepuon dpynkuu y=tgx?

a) /2
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0) 2n
B) 4n
r)mn

6. Yriom Kakoii 4eTBepTH siBIsieTcs yroia o=-40°?

a) IV
0) I

B) III
r)l

7. Uemy paBHO 3HaYCHHE BhIpakeHUs 7tgX*Ctgx?

a)7
0) -9
B) 37
r)2

8. YcraHoBuTE COOTBETCTBHE:

1.y=cosx

a) rpaduk QyHKIMA
CHMMETPUYCH
OTHOCHTEIIbHO Havasa
KOOpJWHAT

2. y=tgx

0) rpaduk pyHkIMN
CUMMETpUYEH
OTHOCUTENBHO ocu Oy

3. y=sinx

B) rpaduk GyHKIIHH
CUMMETPHYCH
OTHOCHUTENBHO ocu OX

9. +--+3HaKM KaKOW TPUTOHOMETPHIECKON PyHKITIN?

a) CUHYC

0) KOCHHYC
B) TAHI'€HC
I') KOTAaHT€HC

10. Onpenenute 3HaK: KOTAHTEHC 75 rpaaycoB

a) +
0) -

Kuro4 K Tecty

Ne Bommpoca 2 3 4 5 8 9 10
IpaBuiabHbIIH 0 0 r r 1-0 0 a
oTBeT 2-B

3-a

Pa3zpgen 5. KommiexcHble yucia.

1. Yemy paBeH KBaJipaT MHUMOM €IUHUIIBI?

a) -1
6) 0
B) 1
r)4
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2. Kak Ha3bpIBaroTcs 4ncia Buaa X + yi?

a) 1eJILIMU

0) conpsHKEHHBIMU

B) HEUTpaIbHBIMU

I') KOMIIJIEKCHBIMU

3. Kakoii OykBoii 00BIYHO 0003HAYAETCSI KOMIUIEKCHOE YHCIIO?
a) z

0)d

B) k

r)u

4. Kakoil 3HaK HY>KHO [TOCTaBUTb MEXJAy MHUMOMN €IMHULIEH U IEHCTBUTEIbHON OTPULIATEIbHON
eAMHUTIEH?

a) >

0) =

B) <

r) =~

5. Kakoe 4nciio He ABISETCI MHUMOU € IUHUILIEH?

a)4

0) 2i

B) 7i

r)i

6. Kak Ha3piBaroTCst yrcina a + biu a - bi?

a) B3aUMHO CONPSKEHHBIMU KOMIUIEKCHBIMU YHCIIAMU

0) B3aIMHO 3apsSHKEHHBIMU KOMILIEKCHBIMH YUCIIaMU

B) B3aMMHO HaNpsHKEHHBIMU KOMIUIEKCHBIMU YHCIAMU

I') B3aUMHO MOPaKEHHBIMU KOMIUIEKCHBIMU YHCIaMU

7. Kakoii naTuHCKOM OYKBOM 0003HaYaeTCs MHUMAs euHUIIa?
a) |

0) a

B) 1

r)e

8. Uemy paBeH i*?

a)0

0) 1

B) 16

r)-1

9. U3 kakux yactei COCTOUT JIt000€ KOMITJIEKCHOE YHCIIO?
a) TeWCTBUTEIBHON U MHUMOM

0) HacTosIel 1 0OMaHUYNBOM

B) pPEaNbHON U JIOKHOU

I) (hakTH4eCKOM U YCIOBHOM

10. Uto siBiIsieTCs BEMIECTBEHHOW YacThiO B BRIPAKCHUH M + Ni?
a) +

0)1

B) m

r)n
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K4 Kk Tecty

Ne ponpoca 1 2 3 4 5 6 7 8 9 10
IpaBuibHbli | a r a 0 a a B 0 a B
OTBET

Pa3nen 6.1IpousBoanasi pyHkumu, ee npuMeHeHHe.

1. Yemy paBHA HpOU3BOAHAS (GYHKIME y=2X>7?

a) y'=5x
0) y=9x
B)y=06

r) y'=6X

2. Tlo xako#t u3 (opMyJ BEIYUCISAETCS POU3BOIHAS YACTHOTO?
a) (utv) =u'+v’

0) (uv)=u'v+uv’

B) (uv) =u'v-uv'v2

N(Re() =F (g(x)*g (%)

3. Pemmte ypasuenue f'(x)=0, eciu f(x)=3x% — 6x +4. Bribepute oTBeT.
a)l

0) -1

B) 4

r)-4

4. MaTepnanbHas TOYKa JABMKETCS TPSAMOIMHEHHO 10 3aKoHy X (t)= Y4 t?+t-10
(roe X — paccTosiHHE OT TOYKH OTCUETa B METpax, t — BpeMs B
CEeKyHJaX, U3MEPEHHOE C Havaa IBMKeHHs ). B kakoii MOMEHT BpeMeHH (B CEKyHIaX) ee
CKOPOCTh ObL1a paBHA 5 M/C?

a) 1,2

0) -1

B) 8

r) 40

5.Yemy paBHa npousBoHas pyHkiuu y=C?

a)0

0) -1

B) 4x

r) 5x

6.I1o xakoi 13 GopMys BEIYUCIAETCS TPOU3BOIHAS CYMMBI?

a) (utv)=u'+v’

0) (uv)=u'v+uv’

B) (uv) =u'v-uv'v2

D(Re() =F (g())*g (x)

7.Uemy paBHa Mpou3BoIHAs QYHKIHH y=5X?

a) 6C

0) 5

B) 4

r) 3x




8. CooTHecuTe paBujIa BEIYUCICHUS POU3BOTHBIX

1. mpou3BOIHAS CYMMBbI a)(uv) =u'v+uv’
2. IPOM3BO/IHAS IPOU3BEICHHSI 0)(u+v) =u"+v’
3. IpOU3BOJIHAS YACTHOTO B)(U/V) =(u"v-uv’)/V?

_ oyl 3
9.0npenenute TOUKYy MUHUMYMa (DYHKITHH f (X) =3X" —4X" +2.

a)l

0) 58

B) -4

r) 3x

10.HaiinuTe 3Ha4enue nMpon3BoHOH QyHKIMHY=5X° B Touke X, = 0.
a) 6x

0) 60

B) -10

r)0

Koy K Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 10
[IpaBuiabHbI | T B a B a a 0 1-6 r
oTBeT 2-a

3-B

Pa3nen 7. MHOrorpaHHMKHU M TeJIa BpalleHUs.

1. B xakux equHUIIaX U3MEPAETCS 00hEeM MHOTOTpaHHUKA?
a) B MeTpax

0) B KyOMYECKHX METpax

B) B KBaJIpaTHBIX METpax

T') B IBYTPaHHBIX rpajrycax

2. [Tnomraas mMoJIHOM MOBEPXHOCTH MPHU3MBbI BRIYUCISETCS IO hopMmyrie:
a) S = S6oxk + 2 SOCH.

6) S6okx =Pocu*H

B) S = b6ok + S SOCH

r) S6ok =2Pocu*H

3. UTo sBJISIETCSl OCEBBIM CEUCHUEM KOHYca?

a) paBHOOEPEHHBIN TPEYTOJIbHUK

0) paBHOOEApEHHAs TpaMEeIHs

B) MIPSIMOYTOJIbHUK

T') IPSMOYTOJIbHAS TPAIeIHsI

4. Kakas ¢urypa nosxydaercs MpH BpallleHUH MPsIMOYTOJIbHOTO TPEYTroIbHUKA

BOKPYT OJHOTO M3 CBOMX KAaTETOB?
a) KOHYC

0) yceueHHBIH KOHYC

B) MUpaMHUJIA

T') yCeYeHHas MUpamMuia




5.0cHOBaHUs PU3MBI BCE JISKAT B TNIOCKOCTSIX:

a) B IPOTHUBOIIOJIOKHBIX

0) B MaTeMaTHYECKHUX

B) B ITapaJUIEJIbHBIX

T') B JTIOOBIX

6.Ykaxure, Kakoe caMmoe MaJCHbKOE YUCIIO pedep MOKET COAEPKaThCs B Ipu3Me?
a)9

0) 6

B)3

r) 12

7. 3akoHuUmMTE MpeIoKeHnue: MHOTOYroJIbHUKY B OCHOBAaHHH YCEUEHHON MUPAMU/IBL. . .
a) paBHBIE

0) mogoOHbBIE

B) CXOXKHE

r) J00bIe

8. BrelpaxkeHue: «cymma mpex usmepeHul Keaopama pasHa Keaopam oudazoHaIuy TPUHAIEKUT TOMY
CBOMCTBY HapauTeIenune;]

a) IPSIMOMY TapaJIJICIICTTHIIETY

0) mapasuienenureny

B) MIPSIMOYT'OJILBHOMY NapajuieJenuneny

T') TPEYroJFHOMY TapayIeNICITHITe Ty

9. lllecTp yriioB U MIECTh TPEYTOJIBHUKOB, STOT MHOTOTPAHHUK —
a) yceuEHHOM mMpaMHua0n

0) MIeCTUYTrOIHLHON MPU3MON

B) Mapajuieenumne;]

T') LIECTUYTOJIbHAs MUpaMuaa

10. Kakue paBHOCTOpOHHUE (DUTYPHI BXOIAT B TETpadIEp:

a) MATUYTOJIbHUKH

0) TpEyroIbHUKU

B) IIECTUYTOJIbHUKH

T') YETBIPEXYrOJIbHUKH

Kuro4 K Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabHblii | 0 a a a B a 0 B r 0
OTBeT

Pa3nea 8.IlepBoodpa3nas pyHKIMH, e IPUMEHEHHE.
1. OGmwii Bua Bcex mepBoooOpa3HbIx ams f{(x)=sinx?
a) F(x)=cosx+C

0) F(x)=-cosx+C
B) F(x)=tgx+C
r) F(x)=-tgx+C



2. Kak HasweiBaetcs ¢ynkius y=F(X) mis dynkuun y=f(X) Ha nmpomexytke X, eciau s X €

X BBITIONHSAETCS paBeHCTBO: F .(X):f(x)?
a) MPOM3BOIHAS

0) mepBooOpasHas

B) Mpenen

3. Haiinure oOmmii Buz nepBooOpa3HbIX A1 PYHKIIUU F@x)=-5 .

a) X+C
6) —5x
B) —S5+C

4. Beibepute nepBooOpasHyo i PyHKIIUN F(x)=2 -x
2y F(®)=2x— 2x*

5) F@x) = —0,5x* +2x +1
p F@=2- x
n F@)= —0,5x*

5. UTo Ha3bIBAETCS MHTETPUPOBAHUEM ?
a) orepaIys HaxOX/ICHUs WHTerpaJia

0) mpeoOpa3oBaHNE BRIPAKEHUS C MHTErpaJlaMy

B) orepanys HaX0KCHHs IPOU3BOIHOM

T') peJes npupaieHus: GyHKIUN K TPUPAIEHUI0 €€ apryMeHTa

6. C nomo1pto, Kakoit (hopMyJibl, B OCHOBHOM, PEIIAOTCS 33JaHUS 110 HAXOKICHHIO ONPEAEICHHOTO
uHTErpana’?

a) dopmynel Pumana

0) ucmoab3ys GopMyIbl MPpeoOpa3oBaHus HHTErpaja
B) opmynsl HetoToHa - JIeiiOHuIa

r) dopmyibl Komm

7. UeMy paBeH HeolpeAeIeHHbIA nHTEerpai ot 17

a) constC

6)0

B) 1+C

r) X+C

8. durypa, orpaHnyeHHas rpagKoM HeTIpephIBHON HeoTpuaTensHo QyHkiuu f(x), rue x
MIPUHAUICKHUT [a;b], mapaienbHbIMU NMPSAMBIMHU X=a U X=b U 0Tpe3KoM ocu OX Ha3bIBaeTCs
a) KpUBOJIMHEWHAs Tpaneuus

0) npupalieHrue nepBooopazHoOit

B) MpSIMOJIMHEWHAs Tpameuus

T)Tpanernus

9. BepHo 111 mpaBHIIO HAXOXKICHHS ITEPBOOOPA3HBIX:

Ecnmu F ects nepBoo6pasnas 1 f, a k - mocrosinuas, To ¢pynkius kF ects nepsooOpaznas ams kf.
a) BEpHO

0) HEBEpHO
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10. BepHo 711 IpaBUIIO HAXOXKACHUS IEPBOOOPA3HBIX:

Ecmu F ects mepBooOpasznas s f, a G mepooOpasznas s g, 1o F+G ecth mepBooOpasznas mis f-g.
a) BEpHO

0) HEBEpHO

K4 Kk Tecty

Ne ponpoca 1 2 3 4 5 6 7 8 9 10
MpaBuiabHeli | 0 0 a 0 a B r a a 0
OTBeT

Pa3nen 9.Crenenu u kopHu. CreneHHast QyHKIUSA.

1. YkaxuTe, Kak BEPHO 3aMKUCHIBACTCS B BUJIE CTETICHU MPOU3BEICHHE:
240242402424 ¢24:

a) 2,4°

06)2,4+6

B) 2,45

2. Kak Ha3bIBalOT BTOPYIO CTEMEHb YHCIIA:

a) KyOoM ymcia

0) YMCIIOBOW €TMHUIICH

B) KBaJIpaToM 4Hcia

3. Kak npaBHIIbHO 4nTaeTCA V4

a) U3BJICUCHUE KOPHS U3 4

0) KOpeHb 4 CTeneHU

B) BO3BEJICHUE B 4 CTETICHB

4. ITpaBuibHO JIU TAaHHOE BhICKa3bIBaHUE: Ecii B cTeneHh BO3BOUTCS POOB, TO B CTETICHDh BO3BOUTCS
YHUCIIUTENb:

a) HEBEPHO

0) BEpHO

B) HA3BaHO HE BCE CBOICTBO

5. [IpaBwiibHO 1M TIpECTaBIEHHOE BbhICKa3bIBaHue: Eciin yncna B ckoOKe mepeMHOKaI0TCs, a caMa
CKOOKa BO3BOJUTCS B CTEMEHb, TO HE KaX bl MHOXKHUTENb BO3BOJAUTCS B CTCIICHb:
a) BEpHO

0) HEBEpHO

B) 3aBHCHUT OT YCJIOBU 3a1a4u

6. HeoO6xo1umMo paBHIIbHO BBIYMCIIMTH 3HaYeHUE cTerneHu 1%, ecim a = 20:

a)l

0) 20

B) 19

7. Ecnn gendrcs CTeneHu ¢ OJMHAKOBBIM OCHOBaHHEM, TO OCHOBAaHUE OCTAETCS MPEKHUM, a CTEIIEHU
BBIYUTAIOTCA, TaK JIH JTO:

a) HeT

0) 3aBUCHT OT YCIOBU KOHKPETHOM 3a1a4u

B) J1a

8. Heo6X01MMO yIPOCTUTH TIPE/ICTABIEHHOE BhIpaKeHHe: 6 ¢ 103 ey oy ey y:

a) 6000y*
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6) 60y*

B) 6000y*

9. Vkaxwure, Kak BEpPHO 3aIMCHIBACTCS HA MATEMAaTUIECKOM SI3BIKE: YUCIIO 12,5 YMHOKHUTH HA Pa3HOCTh
KkBazparoB 16 u 4,5:

a) 12,5 - (16% + 4,59

6) 12,5 - 162 — 4,52

B) 12,5 - (16° — 4,5?)

10. KakuMm 0Opa3oM MOKHO BEPHO 3amucaTh B Buje creneHu npoussencuaue 0,8 « 0,8 « 0,8 « 0,8:
a) 0,84

6) 0,8

B) 0,8°

K4 Kk Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IIpaBuabHbIi | a B a B 0 a B a B 0
OTBET

Paspnen 10. [loka3zaTrenbHass QyHKUMSA.

1. Iloxa3aTenbHON (YHKIMEH SIBIISETCA:

a)y*

6)5*

B)6*

2. Ykaxute QyHKITHIO, KOTOpas SBJISETCS BO3PACTAIOIICH:

a) 4*

0) 6™

B)7-3x

3. dyukwms, 3agaHHoi Gopmysioi y=a* , rae a>0, a He paBHO 1, Ha3bIBaeTCA:
a)orapupMUIECKON

0)rmoka3areabHO

B)TPUTOHOMETPHUYECKON

4. Ilpu kako# cTeneHu OyaeT BepHO paBeHCTBO B BeipaxkeHuu 10*=100:
a)3

0) 2

B)4

5. Uemy paBeH X B ypaBHeHHH 2~ 1=8:

a)-1

0) -2

B)4

6. Uepes Kakyro TOUKY IpoXoauT rpaduk pyHkuun y=3*:

a) (1;1)

6) (0:1)

8)(1;-1)

7. C noMo1sio GopMyITbl KAKOI'0 MaTeMaTHKa MOXKHO OIPEAETUTh MOKa3aTeabHyI0 (YHKIINIO
KOMIUIEKCHOTO aprymeHra?

a) [lyankape



0) Diinepa

B)PuboHayun

8. Uto sByisieTcst ocHOBaHUEM (yHKIUH y=4*"1:

a) 4

0) x

B)-1

9. Uro sBnsiercs rpadukom pyHkuuu y=a* , rae a>0, a He paBHO 1:
a) runepOoJia

0) npsimast

B) mapaboia

10. Yto sABNIsIETCS OCHOBAaHUEM (PYHKLUU Y
a) x

0) xt9

B)8

:8x+9.

K4 Kk Tecty

Ne Bompoca 1 2 3 4 5 6 7

IIpaBuibHbIi | B a 0 0 B 0 0
0TBeT

Pasznen 11. Jlorapudgmel. Jlorapupmuuyeckast GyHkuus.

1. Beruucnure norapudm 8 Mo OCHOBaHHIO 2.
a)2

0)1

B)3

2. Beruucnoute norapudm 16 mo ocHoBaHMIO 2!
a) 4

0) 6

B)/

3. Uemy paBeH X B ypaBHeHuH 10g2X=3:

a)8

0)4

B)2

4. Beraucnute jgorapudm 3 o OCHOBaHUIO 3.
a)3

0)1

B)2

5. Yemy paBeH x B ypaBHeHHH 10g3x=9:

a)-1

0) 2

B)4

6. Kakoif MaTeMaTHK SBISETCS OHUM U3 U300peTaTenell TorapugmMoB:
a) Henep

6) ITudarop

B)Hbr0TOH




7. Onepanust, oOpaTHast J0orapu(pMHUPOBAHUIO:
a) UHTErpUPOBAHUE

0) IOTEeHIIMPOBAaHUE

B)BO3BEJICHUE B CTEIICHb

8. Kak pactmmudpossiBaercst O/[3 norapudma:
a) oO1ee ACWCTBUTEIHLHOC 3HAYCHUMA

0) OJTHO3HAYHOCTH JIOTapudpma

B)0OJIACTh OMYCTUMBIX 3HAUYCHHI

9. Kakast ¢pyHKIUS SBISIETCS YOBIBAIOIICH
a)logsx

6)|Ogo,3X

B)logsx

10. Yemy paBeH x B ypaBHeHnuu 10g2x=0:

a) 2

0)1

B)3

Koy K Tecty

Ne Bonpoca 1 2 3 4 5 9 10
IIpaBuibHbIi | B a a 0 0 0 0
OTBeT

Pasznen 12. MHo:xecTBa. DjIeMeHThI TeOPUU rpagos.

1. I'padpom Ha3wIBaETCH:

a)rmapa JByX KOHEUYHBIX MHO)KECTB
0)mapa 1ByX O€CKOHEYHBIX MHOXECTB
B)TPU MHOXKECTBA TOYEK

2. Touku rpada Ha3bIBAIOTCS:

a) pedpamu

0) KOHIIaMU

B)y3JaMu

3. JIunuu rpada Ha3pIBAIOTCS:
a)peOpamu

0)ToukamMu

B)y3JIaMU

4. B sitnepoBom rpade Bce BEPIIUHBI.
a) HEYETHOMN CTETIeHU

0) 4eTHOH CTeneHn
B)IIPOU3BOJILHOM CTENEHU

5. MHosecTBa 0003HAYAIOTCH. .. |

a) OOJIBIIMMHU JJTATUHCKUMU OyKBaMU
0) MaJIbIMU JJATUHCKMMH OYKBaMU
B)IIEPEMEHHBIMU X U Y

6. OcHoBaTeNb TEOPUU MHOYKECTB!
a) KanTop
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0) Diinep

B)®Danec

7. HacTp Kakoro-Jmbo MHOXKECTBA - 3TO!

a) IyCTOE MHOECTBO

0) MOIMHOKECTBO

B)cUCTEMA

8. Kpyru, ¢ momMoIipio KOTOPBIX H300pakaloT ONepariy HaJ MHOKECTBAMH, Ha3bIBAIOTCS .
a) kpyru [Iugaropa

0) kpyru dareca

B)Kpyru Diinepa

9. [IpeaMeTsl MHOXKECTBA - 3TO:

a)3JIEMEHTHI

0)cucrema

B)4HCIIa

10. I'pad comepsxut 7 ayr. Ero »iinepoB muki OyneT COCTOATh 3!
a) 2 oyt

0) 5 nyr

B)711yr

K4y k Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IIpaBuabHBIA | a B a a a 0 0 B a B
OTBeT

Pa3znen 13.9j1eMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEIA.

1. Vkazate BepHOE onpeiesieHue.
CymMoi#i 1BYX COOBITHI Ha3bIBACTCS:
a ) HoBoe coObITHeE, cocTOsIIIEE B TOM, YTO IPOUCXOIAT 00a COOBITUSI OTHOBPEMEHHO
6 ) HoBoe coOsbITHe, cocTosIiee B TOM, YTO MPOUCXOAUT WK NIEPBOE, WIH BTOPOE, U 00a BMECTE
B ) HoBoe coOriTuHe, cocTosiee B TOM, 4TO MPOUCXOAUT OJHO HO HE MPOUCXOTUT APYroe
2. YKazatb BepHOE OTNpeiesieHuE.
[IpousBeneHreM ABYX COOBITUI HA3bIBACTCS:
a ) HoBoe coOrbITHE, COCcTOsIIIEE B TOM, YTO IPOUCXOAT 00a COOBITHSI OTHOBPEMEHHO
6 ) HoBoe coOsITHe, cocTosiIiee B TOM, YTO MPOUCXOAUT WA IEPBOE, UM BTOPOE, KU 00a BMECTE
B ) HoBoe coOriTHe, cocTosIIee B TOM, 4TO MPOUCXOIUT OJHO HO HE MPOUCXOTUT APYroe
3. Ykazarb BepHOE Ompe/esieHuE.
BeposTHOCTBIO COOBITHS HAa3bIBACTCS:
a ) MPOU3BEICHUE YHCIIAa HCXO0IOB, OJaronmpUsTCTBYIONIUX MOSBICHUIO COOBITHS Ha 001Iee YHCII0
HCXOJIOB
0 ) cyMMa 4rcia UCXO0/I0B, OJaronpUsTCTBYIOIIMX MOSBICHUIO COOBITHS U O0IIETO YKclia UCXOI0B
B ) OTHOIIIEHHE YHCTIa UCXO/I0B, OIaroNpUsATCTBYIOIIUX MOSBICHUIO COOBITHS K OOIIEMY YUCITY HCXO/I0B
4. Yka3ath BepHOE YTBEpXkACHUE. BeposITHOCTh HEBO3MOXKHOTO COOBITHS:
a ) OOoJIbIIIe HYMST U MEHBIIE SMHUIIBI
0 ) paBHa HYJIIO
B ) paBHA eMHHUIIC
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5. Kombunaropuka — 370!

a) pa3iesl MaTeMaTUKU

0) pazaen Gu3uKH

B) pa3aes XUMHUU

6. TepmuH «KOMOMHATOPUKA» ObUT BBEEH B MAaTEMaTHUECKUI 0OUXO/T:

a) JleiiOHUIIEM

6) KosnmoropoBbeim

B) 'apanepom

7. CoemMHEeHHUs, KQKI0€ U3 KOTOPBIX COACPIKUT M 3JIEMEHTOB, B3STHIX U3 JaHHBIX N; OJTHO COCTUHEHUE OT
JAPYroro OTIMYAETCS MO KpaiiHel Mepe OJHIM 3JIEMEHTOM, Ha3bIBAIOTCSI:

a) [lepecranoBku

0) Pazmemenus

B) Coueranus

8. YKazarh NMpaBHILHOE YTBEPIKICHHE:

a ) BeposiTHOCTh pon3BeIeHUs] COOBITUI paBHA MTPOU3BEACHUIO BEPOSITHOCTEN 3TUX COOBITHI

0 ) BeposTHOCTD IPOM3BEICHUS HE3ABHCUMBIX COOBITHI paBHA IIPOU3BEICHUIO BEPOSITHOCTEH ITHX
COOBITHI

B ) BeposiTHOCT TIpOM3BE/IEHUSI HECOBMECTHBIX COOBITHI paBHA IMMPON3BEICHHIO BEPOSTHOCTEH ITHX
cOOBITHI

9. Vka3zartp BepHoe onpeneneHue.CoobITHe 310!

a ) DIeMeHTapHbII UCX0T

0 ) [IpocTpaHCTBO AIEMEHTAPHBIX UCXOI0B

B ) [logMHOKeCTBO MHOXKECTBA AJIEMEHTAPHBIX UCXOI0B

10. KomOuHaTopuka oTBe4aeT Ha BOIIPOC:

a) CKOJIbKO pa3IMYHbIX KOMOMHAIIMI MOKHO COCTaBUTh U3 AJIEMEHTOB JaHHOTO MHO€CTBa +

0) KaKOBa YaCTOTa MACCOBBIX CIIYYalHBIX SIBJICHUHN

B) C KaKO¥ BEPOSATHOCTHIO MPOU30UIET HEKOTOPOE CIIydallHOE COOBITHE

Kurou k Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabublii | 0 a B 0 a a B 0 B a
OTBeT

Paznen 14. YpaBHeHHsi 1 HepaBeHCTBA.

1.Yemy paBeH X B ypaBHeHuu 33 = 277

a) 2

0)1

B) 0

r) 4

2. Kakoro mertoJia pelieHus moka3aTelIbHbIX YpaBHEHHUH He ObIBacT?
a) rpadguIecKOro MeTo1a

0) MeTo/1a 3aMEHBI IEPEMEHHBIX

B) METO/Ia TIOUCKA 00JIaCTH 3HAYCHUIN

T') IPUHIUIIA PABEHCTBA MMOKa3aTelei
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3. Ecnint 06e yacTi HepaBeHCTBA YMHOKHUTD WIIH PA3JICNIUTh Ha OJTHO U TO YK€ TOJI0KUTEIBHOE YHCIIO, TO
... HEPaBEHCTBA HE U3MEHUTC:

a) 3HaK

0) neBas 4acTh

B) IIpaBasi 4acTh

4. OTHoI1IEHUE, CBA3BIBAIOLIEE JIBA YHCIIA WJIM MHBIX MaTEMATHUYECKUX 00BEKTa C IOMOILBIO OJTHOTO U3
[IEPEYUCIICHHBIX HUKE 3HAKOB!

a) paBEHCTBO

0) HEpaBEHCTBO

B) pallMOHAIBHOCTh

5. Pemute nBOiiHOE HEpaBEHCTBO -4 < 2X -1 < 2:

a)-2<x<1

0)-3<x<3

B)-1,5<x<15

6. Haiiqure pemenue ypaBHenus 2x + 3y = 2:

a) (5; -4)

6) (-5; 4)

B) (-5; -4)

7. BoibepuTe IMHENHHOE ypaBHEHUE C IBYMS TIEPEMEHHBIMHU:

a)xy +6=26

0)3x—y=18

B) (x+4)(y—3)=5

8. Cucrtema ypaBHEHH, KaXK10€ YPAaBHEHHE B KOTOPOH SBIISETCS TUHEHHBIM — alTreOpandecKum
YpaBHEHUEM MEPBOM CTEICHH:

a) cUCTeMa KPUBOJIMHEHHBIX YPAaBHCHHUI

0) cucrema JIMHEWHBIX YpaBHEHUN

B) CHCTE€Ma JIMHEHHO-TIPOCTHIX YPAaBHEHHI

9. CucremMa, y KOTOPOU YHCIIO HEU3BECTHBIX OOJIBIIIE YNCIIA YPABHEHUH SIBIISETCS:
a) HEOTPEICIICHHOU

0) HemoonpeneEHHOM

B) Iepeonpeiei€HHO N

10. Beipasurte nepeMeHHYIO X 4epe3 MePEMEHHYIO Y U3 ypaBHEHUs -6y + 3x = 24:

a)x=2y+8
0)x=-4—2y
B)x=8 — 3y

Kuro4 K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
MpaBuiabHbli | a B a 0 B 0 0 0 0 a
OTBeT

Kountposmpyemsbie komnerenunu:OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kpurepun onenkn:
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«5» — ot 86% 10 100% mpaBUIBHBIX OTBETOB.
«4» — ot 76% 1o 85% mnpaBUIBLHBIX OTBETOB.
«3» — o1 61% 10 75% mpaBUIBLHBIX OTBETOB.
«2» — MeHnee 61% mpaBUIIBHBIX OTBETOB.
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Tabamnna 3 - Popma nHPOPMALMOHHON KAPThI 0aHKA TECTOBBIX 3aJaHUI

HaumenoBanue | Bcero KoanuectBo ¢popm T3 KonTposmpyemsie
pa3jaeiion T3 OTKpBITO | 3aKpPBITOrO Ha v KOMIIETEHI[MH
nopsiA0oYeHue
ro TMIa THIA COOTBETCTBHE
Paspen 1. 10 2 8 - - OK 01, OK 02,
[ToBTOpEeHue OK 03, OK 04,
Kypca MaTeMaTHuKHU OK 05,0K 06,
OCHOBHOM IIKOJIbI OK 07
Pasnen 2. 10 - 10 - - OK 01, OK 02,
[Ipsimbie n OK 03, OK 04,
MJIOCKOCTH B OK 05,0K 06,
MPOCTPAHCTBE OK 07
Pasnen 3. 10 - 10 - - OK 01, OK 02,
Koopauuater n OK 03, OK 04,
BCKTOPBI OK 05,0K 06,
OK 07
Paznen 4. OcHOBBI 10 - - 1 - OK 01, OK 02,
TPUTOHOMETPHH. OK 03, OK 04,
Tpuronomerpuuec OK 05,0K 06,
Kue QyHKIIu OK 07
Paznen 5. 10 - 10 - - OK 01, OK 02,
Kommiekcueie OK 03, OK 04,
qucia OK 05,0K 06,
OK 07
Paznen 6. 10 - 9 1 - OK 01, OK 02,
[IpousBonHas OK 03, OK 04,
ynkimn, ee OK 05,0K 06,
MpUMEHEHUE OK 07
Pasnen 7. 10 - 10 - - OK 01, OK 02,
MHOrorpaHHuKu OK 03, OK 04,
Y TeJla BpallleHus OK 05,0K 06,
OK 07
Pasnen 8. 10 - 10 - - OK 01, OK 02,
I[TepBooOpa3nas OK 03, OK 04,
byHKIHH, ee OK 05,0K 06,
MpUMEHEHUE OK 07
Pasmen 9. Crenenu 10 - 10 - - OK 01, OK 02,
U KOPHHU. OK 03, OK 04,
CrenenHas OK 05,0K 06,
bynKims OK 07
Paznen 10. 10 - 10 - - OK 01, OK 02,
[Moka3zaTenbHast OK 03, OK 04,
GyHKIHS OK 05,0K 06,
OK 07
Pasnen 11. 10 - 10 - - OK 01, OK 02,
Jlorapumel. OK 03, OK 04,
Jlorapudmuueckas OK 05,0K 06,
bynxms OK 07
C A
Pasnen 12. 10 - 10 - - OK 01, OK d?,
MHoxecTBa. OK 03, OK 04,

DIJIEMEHTHI TCOpUHU

OK 05,0K 06,




rpagoB

OK 07
K 1.3, 11K 2.4
Pasnen 13. 10 10 OK 01, OK 02,
DreMeHTsI OK 03, OK 04,
KOMOMHATOPHKH, OK 05,0K 06,
CTATUCTHKHU U OK 07
Teopun . K 1.3, 11K 2.4
BEPOATHOCTEN
Pasnen 14. 10 10 OK 01, OK 02,
VYpaBHeHUs U OK 03, OK 04,
HEPaBEHCTBA OK 05,0K 06,
OK 07
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4.5 IlpakTnueckne padoTbl
IIpakTnueckoe 3ansiTue Nel
Yucina ¥ BbIYMCICHUS

Heab:ymMeTh oOmepupoBaTh MOHSATHSAMHU: HATypaJIbHOE YHCIO, LEJI0€ YHCIO0, OCTaTOK IO MOJYIIO,
paHI/IOHaJIbHOC YHucCJIo, I/IppaLII/IOHaJIBHOe YucCJI0, MHOXECTBaA HaTypaJIbeIX, OCIabIX, paL[I/IOHaJILHLIX,
HeﬁCTBHTCHBHBIX '-II/ICCJ'I;YMGHI/IG HNCITI0JIb30BaTh HpI/I3HaKI/I JACIIMMOCTH, HaI/IMeHbHII/If/'I O6HII/II7[ OCIINTCIIb U
HauMeHbIIee o0Iee KpaTHoe, anroput™ EBkimnaa

3aganme:

2
1. Beraucnure a) (% + %) % 0) (7\/2—)

2. YIpocTuTe BBIPaKeHHE, HOIb3YICh (OPMYIaMH COKPAILIEHHOTO YMHOKEHUA (X + 6)2
xy+y?
15x
4. Xokkeiinble KOHbKH cTouin 4500 py0. Crauana neny cHu3win Ha 20%, a TOTOM 3Ty CHHXKEHHYIO 1IEHY
noBeicuiu Ha 20%. CKOJIBKO CTaJli CTOUTh KOHBKH TOCJIE MOBBILIEHNUS [IeHbI? 3allUIINTE PEIICHUE U

OTBET.
5. B tpeyronsauke ABC yron ACB pasen 48°, yron CAD pasen 22°, AD — Guccekrpuca. Haiigure
BenuuuHy yria ABC. OTBeT faifTe B rpajaycax. 3alUIINTE PELICHUE U OTBET.

o 3
3. Haiigute ero 3HaueHue . ﬁ npu X=18, y=7,5

KOHTpOJII)HbIe BOIIPOCHI IJISl 3alMThI:

Kaxkwue 3HaeTe CBOMCTBA OTHOIIEHHS JIETMMOCTH HA MHOYKECTBE HATYPATbHBIX YMCEIT?
UYro Takoe mpocToe yncio?

CdopmymupyiiTe TeOpeMy O JIETICHUN C OCTaTKOM.

Urto Takoe B3aUMHO IPOCTHIE YHCIIA?

Paznosxute Ha npocThie MHOKUTEN YKcio 630.

R RN

IIpakTnyeckoe 3ansitue No2
JIuHeliHbIe ypaBHEHHS U HEPABEeHCTBA
Heab:ymenue pemarh ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IMOMOIIBIO Pa3IMYHBIX MPUEMOB; peliaTh
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApaMeTPOM; MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI
JUIS pellieHrs MaTeMaTHYeCKUX 3a/1a4 ¥ 331a4 U3 Pa3InYHbIX 00acTell HAyKu U PeabHOM KU3HU;
3axanue.
1.Pemure Hepasenctsa a) 1-5x = —6x+8; 6)x2—2x—8 <0

6 1 1
2. Pemmute ypaBHEHUE a) X — o= -1 0) o i 6=0
3. P { x2—=25>0
. Pemmure cucremy HepaBeHCTB
6 —3x>—18

KoHTpoJibHBIE BONIPOCHI /IS 3aIUTHI:
1.Kakue ypaBHEHUsI Ha3bIBAIOTCS JTUHEHHBIMHU.
2.ChopMynupyiiTe anropuT™ pelIeHUus TUHEHHBIX HEPABEHCTB.
3. YTo Takoe OTpe30K, MHTEPBAI U MOJTYUHTEPBAI?
4. ChopmynupyiiTe anrOpuTM pelIeHUs KBaIPaTHBIX YPaBHEHUH.
5.Yto Takoe OJ13?

IIpakTnyeckoe 3ansitue Ne3
IIpuMeHeHNe AKCHOM CTEPEeOMETPHH.
Heas: ; ymeHue GopMynupoBaTh ONpeIeICHHs], aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, TIPOBOIUTH
JI0Ka3aTeIbHbIE PACCYKACHUS B XO/I€ PEIICHUs 3a1ay.
3amanue.
1. ITnockocTh 0L MPOXOIUT yepe3 cepeanHbl 60koBbIX cTopoH AB u CD tpanennun ABCD — touku M u N.
a) Joxaxwure, uro AD|| o
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0) Haiigure BC, eciu AD = 10 cm, MN = 8 cm.

2. [Ipsamast MA nipoxoaut uepe3 BepiminHy kBaapara ABCD u He J1e)HT B INIOCKOCTH KBaIpara.

a) Jdoxaxure, uro MA u BC — cKpeluBarouecs npsmele.

6) Haiimute yron mexay npsimsimu MA u BC, ecniu yron MAD pasen 45°

3. Touka M ne nexut B mockocty Tpaneuuu ABCD (AD||BC).

a) Joxaxwure, uro TpeyroibHuku MAD u MBC nmeroT napasuienabHble CpeIHUE JIMHUN

0) Haiigure muymHb 3TX cpennux muHui, ecmu AD - BC = 5:3, a cpeiHss TUHUS Tpaneuu paBHa 16 cM.
KoHTposbHbIe BONIPOCHI /151 3aIIUThI:

1.YTo Takoe crepeomeTpusi?

2.Yto Takoe akcuoma?

3.ChopMynupyiiTe aKCHOMBI CTEPEOMETPHH.
4.Chopmynupyiite crieacTeue 1 U3 akcuom.
5.Chopmynupyiite caeacTBUE 2 U3 aKCHOM.

[MpakTHueckoe 3ansaTue Ned
IMapajeJbHOCTh NPSAMBIX U IJIOCKOCTEM

Hean:popmynupoBaTh yMEHHE OINpPEACICHUS, aKCHOMBI M TEOPEMBI, MaPAICIBbHOCTH TPSIMBIX U
TJIOCKOCTEHN ¥ IPUMEHSITH MX, TPOBOIUTH JIOKA3aTEIbHBIE PACCY)KICHUSI B XOJIE PEIICHUS 3a1ad.
3ananue:
1.JlaitTe onpeaeneHne napamiebHbIX NPAMBIX B IpocTpaHcTBe. Crenante puCcyHOK.
2.I1moCcKOCTh, IPUTOM TOJIBKO OJTHA, TIPOXOIHT Yepes ...
a) JIBE TIEPECEKAIONTUECs MPSMBIE;
0) IBe CKpEIIUBAIOIIUECS TIPSIMBIC;
B) OJHY TIPSIMYIO.
3.JlaitTe onpeaesieHUE MapauiebHBIX MPAMBIX B IpOoCTpaHCcTBE. CaenaiTe pucyHoK.
4.I110CKOCTh, MPUTOM TOJIBKO OJIHA, MPOXOJUT YEPE3 ...
a) JIBe MepeceKaronecs npsiMble;
0) JIBe CKpEIIUBAIOIIUECS TIPSIMBIC;
B) OJIHY IPSIMYIO.

KOHTpOJIbeIe BOIIPOCHI JISl 3alIIMTHhI:

1. Maiite onpeaeneHue mapauieabHbIX MPSMBIX B IPOCTPAHCTBE.

2. Chopmynupyiite TeopeMy O MapauiedbHbIX MPSIMBbIX.

3. Chopmynupyiite U JOKaKUTE JIEMMY O IEPECEUCHHUHU MJIOCKOCTH MapaleIbHBIMU MPSIMBIMHU.
4. ChopmynupyiiTe TeOpeMy O TpeX MapaaiieIbHbIX MPSMBIX.

5. B3anmHoe pacrolioskeHre npsiMoi U MIIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckoe 3ansaTue NeS
Yroa mexay npsiMbIMU

Heab:popmupoBaHne MOHATHS yIiia MEXKY CKPEIMBAIOIIUMUCS MPSMBIMUA U 3aKPEIUICHHE MOJTy4EHHBIX
3HaHUU IPU PELICHUU 33]1a4.
3aganue:

1. I[aﬁTe OIMPEACIICHUC CKPCIINBAOIIUXCA IPAMBIX, HOCTpOﬁTe ux.

KOHTpOJ’IbHBIe BOIIPOCHI AJIfl 3allIUTHI:
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1. JIBe mpsiMble Ha3bIBAIOTCS CKPEIMBAIOIIMMUCS, ECIIH. ...

2. ChopmynupyiiTe IpU3HAK CKPEIUBAIOIINXCS MPSIMBbIX.

3. ChopmynupyiitTe TEOPEMY O CKPEIIUBAIOLIMXCS MPSIMBIX.

4. ChopmynupyiiTe TOHATHE COHOIPABICHHBIX JIy4el U YIJIOB C COHOTPABICHHBIMU CTOPOHAMH.
5. Chopmynupyiite TeopeMy 00 yriiax ¢ COHONPABICHHBIMU CTOPOHAMH.

6. [laiiTe onpeneneHue yriia MeK1y CKpeIIUBAIOIUMUCS TTPSIMBIMHU.

IIpakTuyeckoe 3ansitue Ne 6
Koopaunatbl u BEKTOpBI

Llesib: HAYYIUTHCS MPUMEHATH MPOCTEHINE 33]a4M B KOOPIUHATAX TP PEIICHUH TPO(PECCHOHATBHBIX
3ajad.
3anannue:

1. Haiigute xoopaunatel cepenunbl otpeska AB, Touku C. Ecin A(5;-3;1) u B(8;3;9)

2. Jlan xoopmuHaThl BekTopa a {2;-3;5}.Haiinute anuny Bekropa a

3. Hansl Toukn A(—2; 1; —6), B(1; —2; 3). Haiimute paccTrosiHue MexIy TOUKaMu

KoHTpoJibHBIE BOPOCHI /151 321U THI:
UTo Ha3bIBaETCA Pa3HOCTHIO ABYX BEKTOPOB?

Ha3oBute nepByro KOOpIMHATY TOYKH B IPOCTPAHCTBE.
I'ne pacnonaraercs Touka T(m;0;0)?

Hwbd e

UeMy paBHBI KOOPJMHATHI CEPEIUHBI OTpE3Ka?

IIpakTnyeckoe 3ansitue Ne7
IIpousBenenne BEKTOPOB

Hean:onepupoBath GopMyaMu CKAISIPHOTO MPOU3BEICHUS BEKTOPOB.
3aganue:

1. Jlans! BekTopsl: d{1; 0; 3}, B{—l; 4;5}, ¢{0;0; —8}, J{l; 5; 0}. Beruucaure:ac, ad.bc, dd

2. Jausl Touku A(-2; 1; —6), B(1; -2; 3), C(0; 1; 2), D(6; -3; 1).
Haiiti: a) KOOpAMHATHEI BEKTOPOB AB,CD 0) BBIYUCIIUTE YIOJI MEXK/Y BEKTOPaMH ABwu CD
3. ansl : a{2;1;4}, 5{1; —4; 3}, ¢{1; 0; 5}. Beruucnure: (d + I;)* ¢

KOHTpOJIbeIe BOIIPOCHI 1JIfl 3alIIMTHhI:

1. Yemy paBHO CKaJsipHOE NPOU3BECHUE ABYX HEHYJIEBBIX BEKTOPOB?
2. JlBa BeKTOpa Ha3bIBAIOTCS OPTOTOHAIBLHBIMU, €CIIHU:

a) OHM PACIIOJIOKEHBI Ha OJTHON MPSIMOi

0) X CKaJIIpHOE IPOU3BEICHHE PABHO HYIIIO

B) UX JJIMHBI paBHbI

3. Ecnu cxanspHoe npousseneHne BeKTopoB paBHo 0, To...
P

e e

a b=90°

4, I[aHa 3allMCh. YTO MOXKHO CKa3aTh IIpo 3TU BCKTOpBI?

IIpakTnueckoe 3ansiTue Ne8
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TpHFOHOMeTpH‘leCKI/Ie q)yHKIII/II/I MPOU3BOJBHOIO yIJia, YHUCJIA.

Leas:hopmMupoBaTh yMEHHE HAXOAUTh HA YUCIOBOW OKPYKHOCTH TOYKY, COOTBETCTBYIOIIYIO TaHHOMY

YHCITY.

3amanue.

1.Beraucnute 1)sin (HTH); 2)sin (_—Zn); 3)cos (— 5?”), 4)sin (_4&)
2. Jlano:sina = —%rne n<a< 37” Haiimure COSCr tgal Clga 4

KonTpoabHbie BONPOCHI A5 3aIMThI:
1.Onpenenenne cHHyca YUCIOBOTO apryMEHTA.
2.0npeneneHue KOCUHYCa YUCIOBOTO apryMEHTa.
3.OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
4.PanuaHHasi Mepa yria.
5.0TmeThTe 16 TOUEK HA YHUCIOBOM OKPY>KHOCTH.

IIpakTnueckoe 3ansiTue Ne9
IIpeoGpa3zoBanue TPUrOHOMETPUYECKHUX BhIPAKEHM I

Heab:onepupoBaTh popMyIaMHu CUHYCa U KOCHHYCAa CYMMbI U Pa3HOCTH apryMEeHTOB, (popMmyriamMu
CYMMBI M pa3HOCTH KOCHHYCOB, CHHYCOB.

3ananue:
1.YopocTtute BoIpaskeHUE U BBIYUCIUTE, €CIIU 3TO BO3MOXKHO:
a) €0s95°c0s35° - sin95%in 35°
b) sin17%in 13°+ c0s17°c0s13°
. 11w T 11T . @

C) sin— c0s —+ cos—sin—

5 7 5 7

s 14t . m . 14w
d) C0S—COS—- Sin=sin—

7 3 7 3

2.IlpencTaBbTeBBUACITIPON3BEICHMS
a) sin60° -sin30°
b) cos80° — cos30°
. 131 . 91
€) sin— + sin—
6 4

d) cosZ + cosZ=
8 4
3.Borunciure 1) sinuT”; 2) sin (%Z”); 3) cos (— 5?’T); 4) sin (:}ﬂ); 5)tg (— 2?”); 6) ctg (— %");
4. Tano:a)sint = —Z rme T<t< %ﬂ Haiinurecost, tgt , ctgt ?

KOHTpOJIbeIe BOIIPOCHI 1JIfl 3alIIMTHI:

YeMy paBeH CUHYC CYMMBI JIBYX apI'yMEHTOB?
3anumure GopMyany pa3sHOCTH KOCUHYCOB.
Yemy paBeH KOCHHYC CyMMBI JBYX apIryMEHTOB?
3anummre GopMyIly CyMMBbI CHHYCOB.

el N =

IIpakTnyeckoe 3ansiTue NelO
I'payky OCHOBHBIX TPUTOHOMETPHYECKHUX (PYHKIIUHA

Heas: QopMupoBaTh yMEHHE CTPOUTh TpadUKHd TPUTOHOMETPUYECKMX  M3YYEHHBIX (YHKIHH,
BBITNOJIHATH peoO0pa3oBaHus IpauKOB.

3amanmue:

1. IToctpouTs rpaduk GyHKIHH Y= SINX

59



2. IToctpouTtsh rpaduk GyHKIHH Y= COS(X +§)
3. Iloctpouts rpaduk GpyHKIMH Y= SINX+1

KOHTPOJII)HBIe BOIIPOCHI IJIsl 3allMTHI:

1. Ilepeuncante OCHOBHBIE CBOMCTBA (hYHKIIUU y=COSX.
2. [lepeuncnure OCHOBHBIC CBOWCTBA (QYHKIMH y=SiNX.
3. Yrto Takoe ropU30HTaIbHbIE U BEPTUKAIbHBIE ACUMIITOTHI?

IMpakTnyeckoe 3ansaTue Nell
Tpuronomerpuveckne ypaBHeHHsl H HEPABEHCTBA

Heab:popmMupoBaTh yMEHHE pelIaTh TPUTOHOMETPHYCCKHAE YPaBHEHUS U HEPABCHCTBA.
3ananue:

1. Pemnre ypaBHeHue:
a)cosx=1

0) sinx=?

B)tgX = -3

r) 2c0sX— /3 =0
m)sin®x + sinx —2=0

KOHTpOJII)HbIe BOIIPOCKHI IJISl 3alMThI:

1.3anummute GopMyJIbI [UTS PEHICHUS] TPUTOHOMETPUIECKOTO ypaBHEHHs SINX=a.
2. 3anumute GOpMYIIbI ISl pEIICHUS] TPUTOHOMETPUYECKOTO YpaBHEHHs COSX=al.
3. 3anumute GopMyIIbl Ui PEelIeHUs TPUTOHOMETPUYECKOTO YpaBHEHU tgX=a.
4. 3anumure GopMyIbI ISl pElIeHHs] TPUTOHOMETPUUYECKOTO ypaBHEHHs CtgxXx=a.

IIpakTnyeckoe 3ansaTue Nel2
KomiuiekcHble yucia

Ilesib:0TpaboTaTh HABBIKM BBINONHEHMS IEHCTBUH ¢ KOMIUIGKCHBIMH 4YHCIAMH, 33JaHHBIMH
anredpandeckoit popme.

3ananue:

1. HaiiTu cymMMy 1 pa3HOCTb KOMIUIEKCHBIX YHcCel, ecli Zq=1-21 u z,=4-2i

2. HaiiTi nmpou3BeIcHHE M YaCTHOE KOMIUICKCHBIX YHCEII, €CITH O=1+41 y 22=5-Ti

3. HaiiTi yacTHOE€ KOMIUICKCHBIX YHMCEII, €CIIU 21 = 3+Ii u f2= 1-3i

4. I/1306pa3HTe Ha IJIOCKOCTH KOMIIJICKCHBIC YK CJia.

21=3+2i ; 7,=-4-3i; 73=5;24=-2i

5. IIpeACTaBUTh KOMILIEKCHOE YHCIIO B TPUTOHOMETpHYECKol Gopme , eciu z=-5+5i
KOHTpOJ’lebIe BOl'lpOCBI IJIA 3alIUThI:

1.Yrto npencrasisier co00i yucio i?
2.Kakoe unciio Ha3pIBatOT KOMIUIEKCHBIM?
3.Kakue neficTBus onpeneneHsl HA MHOXKECTBE KOMIUIEKCHBIX YHcen?

4.Kakue KOMIUIEKCHBIE YHCIIa HAa3bIBAIOTCS COMPSHKEHHBIMU
5.K kakoit popme KOMIIEKCHOTO YKciIa mpuMeHnMa ¢popmyna Myaspa?
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IIpakTnueckoe 3ansaTue Nel3
IpousBoanas GpyHKUUH

Heas:popMupoBaTh yMEHUE BBIUUCIIATH IPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO U KOMIIO3ULIUU
GbyHKIUH.

3anannue:

1.Haiigure npousBoaHyt0 pyHKINN

Dy=x-1 +§

2) y = 3sinx + 5x

3)y =3x>—8x% +4x + 2

Ay =(x3—4x2)(x2-7)

_ 2x+1

5)y - X—3

KOHTpOJIbeIe BOIIPOCHI IJIsA 3alIIMTHBI:

UTo Ha3bIBAIOT NPEEIOM YHCIOBOM MOCIEI0BATENLHOCTH?
CdopmynupyiiTe onpeneneHne IpoOru3BOTHOM.

3anumute GOpMyITy TPOU3BOTHOM MPOU3BEICHHUS.
3anumute GopMyay MPOU3BOIHOMN YaCTHOTO.

3anumute GopMyITy TPOU3BOTHOM CIIOKHON (PYHKITHH.

arowpneE

IIpakTn4yeckoe 3ansitue Nel4
I'eomeTpuuecknii u pu3nyecKuii CMbICJ MPOU3BOTHOM

Heab:ymMeTh OTIEpUpOBATH MOHATUSIMH : ITPOU3BOTHAS (PYHKIIMH, TECOMETPUICCKUN U (PU3NUECKUA CMBICIT
MIPOU3BOIHOM; OPMHUPOBATH YMEHHE IPUMEHATH IPOU3BOAHYIO TIPH PEIICHHUH 3a/ad.
3aganue:

3 42 .
1. MarepuanbHas Touka asmkercs 1o 3akony S(t) =6t” —t° (m). Halizute cKOpOCTh U YCKOPEHUE B
MOMEHT BpeMeHu to=4 (c).

2. Haiinure 3HaveHue yrioBoro koddduimenta kacareapHOM, MPOBEICHHON K IrpaduKy QyHKIIUN

f(x)=9x—4x°

. x, =1
B TOYKE C aOCIIMCCOM

(x)=3x* - 2x

3. Hanmummre ypaBHeHUe KacaTenbHOM K rpaguky QyHKIUN 9 B TOUKe ¢ abcuuccoit

X0 = -1
KOHTpOJIbeIe BOIIPOCHI 1Jifl 3allIMTHhI:

1. Yto xapakTepu3yeT CKOPOCTh U3MEHEHUS (PYHKIIUN OTHOCUTEIBHO U3MEHEHUS apryMeHTa?
2. Kak BBIYMCIINTH YTI0BOM KO3 (UIIMEHT KacaTeabHOM K KpUBOHl B TaHHOM Touke?

3. KakoB reomeTpuueckuii cMbICII IPOU3BOAHON? Kak reoMeTpuuecKy ONnpeaeanTh 3HaUeHNHE
IIPOU3BOIHOM B TOUKE?

4. B ueM 3akiroyaeTCs MEXaHUUECKUN CMBICI IPOM3BOIHOMN ?

5. Kak HaliTu MTHOBEHHYIO CKOPOCTb IIPSIMOJIMHENHOTO HEPABHOMEPHOTO ABMKEHNA?

6. [IpuBennTe npUMeps! NCIOJIB30BAaHUS IPONU3BOJHON IIPU ONPEAECIEHUN CKOPOCTH Pa3IMUHBIX
IIPOLIECCOB.

IIpakTnueckoe 3ansaTue NelS
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HccaenoBanue pyHKIUiA ¢ MOMOLIBLIO IPOU3BOAHOM

Heab:chopmupoBaTh yMEeHHE UCCICAOBAHNS (PYHKIIMUCIIOMOIIBIO TPOU3BOTHOM.
3aganue:

f(x)=3+8x*—x*.

1.0mpenenuTe TOUKH MaKCUMyMa (QYHKIUA

_ 93 2
2. ccnesyiiTe (yHKIHIO Ha MOHOTOHHOCT Y — 2X" +9x" —24x.

3. HaiiguTe HanGoJblnee U HauMeHbliee 3HaueHne QyHkuun y=x3 — 9x2 + 24x — 1 ua otpeske [3; 6]
KoHTpo/ibHBIE BONPOCHI /ISl 3AIIUThI:

1.Chopmynupyiite HEOOXOTUMBIN TPU3HAK MOHOTOHHOCTH?
2.ChopmynupyiiTe onpeaeaeHre MakcuMyma QyHKIUN?
3.Chopmynupyiite onpeneireHe MUHUIMyMa GyHKInu?

4. Chopmynupyiite MpU3HAK JOKATHHOTO dKCTpeMyMa?

IIpakTuyeckoe 3ansaTue Nel6
IIpuMeHeHne MPOM3BOAHOM PYHKIUH

Henab:06001MTh U CUCTEMATU3UPOBATH 3HAHUS 110 TEMETPOU3BOAHAS (PYHKIUH.
3apanmue:

1.MccnenoBarh nanubie GyHKIIMU MeToAaMHU TU(PGEPEHITNATBHOTO HCUUCTICHUS
y =2x3—-3x%2-5

KOHTpOJIbeIe BOIIPOCHI IJIf 3alIMTHI:

1.ChopmynupyiiTe HEOOXOTUMBII TTPU3HAK MOHOTOHHOCTH?
2.Chopmynupyiite onpeaesieHne MaKkcuMmyma G yHKIHH?
3.ChopmynupyiiTe onpeneneHne MUHIMYMa (QyHKITUN?

4. ChopmynupyiiTe MpU3HAK JOKATBHOTO 3KCTpeMyMa?

IIpakTuyeckoe 3ansaTue Nel7
IIpusma

Heﬂb:Hay‘{I/ITbCHBLI‘II/ICHHTL u I/1306pa)l(aTI> OCHOBHBIC 3JICMCHTHI IIPU3MBI.

3aganme:

1. TlocTpoiite npsiMy0 TPeyroiabHyt npusMy. O003HaubTe. BHIMUIINTE OCHOBHBIC 3JIEMEHTHI TTPU3MBI.

2. Haiigute 60k0BO€ peOpo MPaBUIBLHONM YETHIPEXYTOIBbHOM MPU3MBI, €CITH CTOPOHA €€ OCHOBAHUS
paBHa 15, a mnomaae nosepxHoctu paBHa 930.

KOHTpOJ’leBIe BOIIPOCHI JJIfl 3allIUTBI:

1. B kaxoii npusme 60KoBbI€ pedpa napasuieiabHbI €€ BicoTe?
2.  llpusma umeet N rpaneld. Kakoif MHOrOyrojbHHK JIEKUT B €€ OCHOBAHUU?
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IIpakTnueckoe 3ansTue Nel8
IMupamuga
Llesib:HAYIUTHCABBIUYUCIIATE M N300paKaTh OCHOBHBIE IIEMEHTHI IPU3MBI.

3aganue:
1.HaiinuTe cTOpOHY OCHOBAHHS IPABUIIBHOM TPEYTOJILHOM MUpaMUIbL, eciii O0KoBOE pedbpo paBHO 16, a
BBICOTA ITUPAMHU/Ibl paBHa 8.

2.B npaBunbHOM TpEyroJibHON mrpaMuie 00KoBoe pedpo paBHO 7, a CTOpoHA ocHOBaHUs paBHA 10,5.
Haiimure BBICOTY IUpamMuUIbl.

KOHTpOJIbeIe BOIIPOCHI IJIsl 3AIMThI:

1.Moryt 11 Bce rpaHy TPEYroabHONW MUPAMHUJIBI ObITH MPSIMOYTOJIbHBIMU TPEYTOJIbHUKAMU ?

2.byner nmu nupamua MPaBUWIIEHON, €CIM €€ OOKOBBIMH I'PAHSMHU SIBIISTFOTCS TIPABUIIbHBIC TPEYTOJTHbHUKA?

IIpakTuyeckoe 3ansaTue Nel9
MHoOrorpaHHuKHU

eab:yMeTbCOOTHOCUTh ITUIOCKHME Te€OMETpHYecKhe (GUIypbl U TpeXMepHble OOBEKTHl MPU PELICHUU
3azad.

3ananue:

1. Haiinure quaroHasbs IpsSMOYTOJBHOTO Mapajuieenunesa, €Ciii ero U3MepeHus paBHsl 1; 4; 3.

2. Haiiaute moniaab MOBEPXHOCTH KyOa, €Clii JUaroHajib Kyoa paBHa 48cMm.

3. CTopoHBI OCHOBaHUS MTPaBUIILHOM YETHIPEXYTOabHOM MupamMuIsl paBHbI 10, OokoBbIe pedpa paBHbI 13.
HaitauTe niomaas NTOBEPXHOCTH 3TOM MUPaMU/IbI.

KOHTpOJIbeIe BOIIPOCHI IJIfl 3alIIMTHhI:

Kakoe HaumensblIiee yuciio pedep MOKeT UMETh MHOTOTPaHHUK?
W3 xakux paBHOCTOPOHHUX (DUTYP COCTaBJIEH rexca’ip?
Bepmnnoii ckosibkux (uUryp sBiseTcs Kaxiasi BepLInHa TeTpadpa?

Mo

Heo6xo1umMo ycTaHOBUTH COOTBETCTBUE MEKy Ha3BaHUEM (DUTYPBI U KOJIMYECTBOM €€ TpaHeil:
[IpsAMOyroapHbIN NapauIeIeIUIIe
a)20
6)18
B) 6
5. Heob0xomumMo yCTaHOBHTH COOTBETCTBHE MEXKIY Ha3BaHHEM (UTYPHI U KOJMYECTBOM €€ T'paHEei:
Terpasap:
a)4
0) 14
B)16
IIpakTyeckoe 3anaTue Ne2(
IIpaBuIbHBIE MHOTOTPAHHUKH

HeJIBZHaqu/ITBCH BBIYUCJIATE OCHOBHBIC 3JICMCHTBI IPABUJIBHBIX MHOTOI'PAHHHUKOB, IMPUMCHSSA (I)OpMYHLI
CTCPCOMCTPHUH.
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3amanmue:

1. {an npsimoyroneusiii napamienenuneq ABCDA1B1C1D:1. U3BectHo, uro AB=5, AD=4. Haiftu Seox,Snox
2. B npaBuibHON 4ETHIPEXYTrOJbHOM UpaMKie CTOPOHA OCHOBAHUs paBHa 6 CM, a YroJl HaKJIOHA
OOKOBO¥ TpaHH K IUIOCKOCTH OCHOBaHUs paBeH 60 rpanycoB. Haiinure 60koBoe peOpo mupaMuibl.

KoHTposbHbIe BONPOCHI /151 3aIIUThI:
1./laliTe onpenenenye NpaBUIbHOIO MHOIOIPAHHHUKA.
2.Kakoit MHOTOTpaHHUK uMmeeT 4 rpanu? 6 rpaneii ? 8 rpaneii?
3. Kakue Buibl CHMMETPHUH XapaKTE€PHBI JUIsl IPAaBUIIbHBIX MHOTOI'PaHHUKOB?

IIpakTnuyeckoe 3anHsiTHe Ne2l
Huaunap

He.]'lb: COBepIHGHCTBOBaTB yMeHI/ISI " HAaBBIKH peIHeHI/ISI 3a1a4 C FGOMGTPI/I‘IGCKI/IMI/I TCIIaMH.
3ananue:

1.Illupuna acdanbTHOrO KaTka paBHa 2M, a ero auamerp paBeH 1 M. Kakyroo miiomans BbIpaBHUBAeT
KaTOK 3a OJIMH 000pOT?

2.B oceBOM ceueHHH MIJIMHIPA MOJTYYUIICS KBaIpaT TUIOIA b0 4 cm?. Haiimure: a) TUIOIIah OCHOBAHUS
HWINHpPA; 0) mIoma s O0KOBOM MOBEPXHOCTH LMJIMH/PA; B) TUIOMIA b OJHOM MOBEPXHOCTH IIMIIMHIPA.

3. Beicora mummHIpa paBHa 10 cM, a paguyc ocHoBaHus 1 cM. HaiiuTe: a) miomnaas 0CEBOro CEYCHHUS .
KOHTpOJIbele BOIIPOCHI IJISl 3alIMTHI:

1. Yro mpenctaBisroT OO0 CEUCHHS MIIMHIIPA TUIOCKOCTSIMHU?
2. [TlepeuncnuTe OCHOBHBIC 3JIEMEHTHI IIMITUHIPA
3. CocraBbTe opMysbl OOKOBOH M MOJTHOM MOBEPXHOCTH MJIMHIPA.

IIpakTuyeckoe 3ansaTue Ne2?2
Konyc

Ilesib: cCOBEPIICHCTBOBATh YMEHHS M HABBIKW PEIICHUS 33729 C T€OMETPUUECKUMH TEIIaAMH.
3aganue:

1. Bpriuucnure miuomags OOKOBOW MOBEPXHOCTH KOHYCa, BBICOTa KOTOPOTO paBHa 3 CM, a paauyc
OCHOBaHHA 4 CM.

2. Obpasymomias KOHyca, paBHa 5 cM, HaKJIOHEHA K TUIOCKOCTH OCHOBaHUS NoJ yriioM 45° . HaiinuTe: a)
paanyc OCHOBaHUS KOHYca; 0) HailiuTe BBICOTY KOHYCA; B) IJIOIAlb OOKOBON MOBEPXHOCTH KOHYCA.

3. Panuycel ocHOBaHui yceueHHOTO KoHyca paBHbl 10 u 6. Haitnure: a) amuHy o6pa3yroleil yCeueHHOTro
KOHYca, €CIIM ero BbIcoTa paBHa 3; 0) MIONIAb OCEBOTO CEUEHHUSI YCEUEHHOT'O KOHYCa.

KOHTpOJIbeIe BOIIPOCHI AJIfl 3aIIIMTHI:

1. Yro mpencTaBistoT cO00i cedeHus MINHPA IOCKOCTAMU?
2. PaBHBI 1 IpyT ApYrY YIIbl MEX1y 00pa3yrolMMH KOHYCa U INIOCKOCThIO OCHOBaHUS?
3. PaBHBI 11 Ipyr ApYTY YIIbl MEX1y 00pa3yolMMHI KOHYCa U €ro 0Chio?

IIpakTuyeckoe 3ansitue Ne23
Cdepa, map
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Ienb:coBepiieHCTBOBATh YMEHUS M HABBIKM PELICHUS 33]1a4 C TEOMETPUUECKUMU TEJIaMU.

3ananmue:

1. CocraBbTe ypaBHeHHE cephl U HaiauTe ee miomians, eciu A(-2;2;0) — nentp chepst u M (5;0;-1) —
TOYKa MpUHAJIeKaIas chepe.

2. Haiinute KoOpAMHATHI IEHTPA U paguyca cepbl, 3aJaHHON ypaBHEHHEM

(x+ 5%y —3)2+ (z+ 2)%:16

3. PaccrosiHue OT LeHTpa IIapa 10 CEeKyIlel ero IjockocTh paBHO 4 cm. [lmomane cedeHus miapa
IIOCKOCTBIO paBHa 6471 cM?. HaiiT pamuyc 9TOro mapa.

4. JIa ceuyenus mapa paguyca 10 cM mapaiiesbHbIMU TUIOCKOCTSIMU UMEIOT PauyChl, paBHbIE 6 M U 8
cM. Halitu paccTosiHre MeX 1y CEKYIUMHU IUIOCKOCTSAMH.

KoHTpoJibHbIe BONPOCHI VISl 3aIIIMTHI:
1. Moryt iu nBe cdepbl ¢ OOMIMM IIEHTPOM U C HEPABHBIMU PAJMyCaMHU UMETh OOIIYI0 KacaTelbHYIO

IUIOCKOCTh?
2. Touku A u B npunaanexat mapy. [Ipunaanexxut mu mapy grobdast Touka orpeska AB?
[TpuBenyuTe MpUMeEpbl B3aMMHOTO PACIIOIOKEHUS c(hephbl U TIOCKOCTH

IpakTuyeckoe 3ansaTue Ne24
O0BbéMBI Te
Henab:HaydnThCs  pemiaTh TIeOMETPUYECKHE  3aJadyd, ONHpasch Ha  W3ydeHHBIC  CBOWCTBA
TUIAHUMETPUICCKIX U CTEPEOMETPUICCKHUX (PUTYP W OTHOIICHHIA MEX Ty HUMH.

3ananmue:

1. Haiinure 06b€éM KOHYyCa, oOpa3yrolias KOTOpPOro paBHa S1cwm, a paanyc OCHOBaHUS paBeH 24 CM.

2. O06béM nuIMHIpa paBeH 327, uamMeTp ocHOBaHuA 4 cM. HaliguTe ero BBICOTY.

3. O6véM mapa paBen 32/3 n. Haiigute paguyc mapa.

4. O6seM yceueHHOTO KoHyca 4907 M°, a paamychl OCHOBAaHMIA paBHBI 5 M 3 M. OmpenenanTe BHICOTY
3TOTO YCEUYEHHOTO KOHYCA.

5.0cHOBaHUEM TPSIMOM TPEYTOJIBHOW IMPHU3MBI CITY)KUT MPSMOYTOJIbHBIA TPEYTOJBHHUK C KaTeTamu 6 u &,
O0okxoBoe pedpo paBHO 12. Haiiaute 00beM IpHU3MBI.

KOHTpOJIbeIe BOIIPOCHI IJIfl 3alIIMTHhI:

1. WM3menutcs nu o0beM IWIIMHApA, €CIM AMAMETP €r0 OCHOBAaHUS YBEJIMYUTH B 2 pasa, a BBICOTY
YMEHBLIUTH B 4 paza?

2. Kaxk oTHOCATCS 00BEMBI IBYX KOHYCOB, €CJIM X BBICOTHI PaBHbI, & OTHOIICHUS PAANMYCOB OCHOBAaHUI
paBHO 27

3. OrtHouenre 06beMOB JBYX 1IapoB paBHO 8. Kak oTHOCSTCS MIomaan X MOBEPXHOCTEH?

4. U3 xakux TeJ COCTOUT TeJO, MOJIy4eHHOE BpallleHHEeM PaBHOOEIPEHHOHN Tpanennu BOKPYT OOJbIIEro
OCHOBaHMs?

5. Kaxk usmenurcs o6weM cdepsbl, €clu ee panyc YBEIHUUTh B 5 pa3?

IIpakTHyeckoe 3ansitue Ne 225
IlepBooOpa3nasn

Heab:chopmMupoBaTh M 3aKpeNuTh TOHITHE MEPBOOOPA3HOM, HAXOIUTh MEPBOOOpa3HbIE (YHKIIHH
pa3HOro ypOBHSI.
3amanmue:
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1.0Ompenenute GpyHKIMIO, 111 KOTOPO SABISETCA MEPBOOOPA3HOI:
F(x)=tgx+6Jx—7

IV
2. Haiimure nepBooOpasHyro st GyHKIHN f(x) =4x"+cosx

f(x) =x? F(x)

HaluTe MepBOOOPA3HYIO , TpauK KOTOPOH MPOXOJUT Yepe3 TOUKY

3. s pyHkumn
M(-12)

KOHTpOJ’ILHbIe BOIIPOCHI IJIs 3alMTHI:

1. Yo Ha3piBaroOT nepBooOpasHoit 1t Gpyukuuu y = f(x).
2. VYKaxwuTe 10 JIBE IePBOOOpa3HbIC TSl KOKIOW U3 CICIYIOIINX ()yHKITHIA:
a)y = x3

6)y = Vx

I[IpakTnueckoe 3ansitue Ne 26
HeonpeneneHHbIi HHTErpaJI
Heab: chopMupoBath npeacraBieHuss 00 UHTErpaIbHOM MCUUCIEHUH, MTOHITh €r0 CYyIIHOCTb, pa3BUBAThH
HaBBbIKU IIPU HAXO0XJIEHUU IEPBOOOPA3HBIX U HEONPEEIIEHHOTO HHTErpaja.
3ananue:
1. Haiitu HeonpeaeeHHbIN HHTETpa:

a) f (3 + 4x)dx
6) [ Zdx
B)[ %dx
r)[ (sinx + 6)dx

1) [ (3cosx + 2sinx — 8)dx
e)[ (3x5 — 5x* + 3x% — 5x + 2)dx

x)[ sin(5x + g)dx

1
3)f (5x+3)2dx

KOHTpOJIbeIe BOIIPOCHI 1Jifl 3allIMTHhI:

1.Yrto Ha3bIBarOT nepBoobpasHoii mist pyukiun y = f(x).
2.YKaxxure 10 JiBe NepBOOOpa3HbIe IS KAXKJIOW U3 CIEAYIOMUX (DYHKIIMA:
a)y = x3
6)y = Vx
3.Kakoe w13 mpuBeICHHBIX HIKE YTBEPKICHUH BEpHO, a KAKOE — HET:
a) ecim v = F(x)- nepsoobpasnas s pyukiuu y = f(x), To y = KF(kx + b)- nepBooGpasuas st
y = kx + b;
0) ecu y = F(x)— nepBoobpasuas mis pyskuun y = f(x), Toy = iF (kx + b) - nepBooOpazuas st
y = f(kx + b).
4 Haxoxnenue pynkuuu f(x) mo manHoii ee mpoussoaHoi ' (x) Ha3bIBAIOT oneparueii?
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IIpakTnueckoe 3ansTue Ne 27
OmnpeneneHHbIH HHTErPaJ

Heab:chopmupoBarh yMeHHE MPUMEHEHUE OCHOBHBIX CBOMCTB ONPEAEICHHOTO MHTErpana, oTpadoTaTh
HAaBbIKU BBIUYHCJIEHMSI ONIPECIIEHHBIX HHTETPAJIOB.

3ananmue:

1. BeluncnuTe onpeaeaeHHbIA HHTETpall:

a) [T (7x® + 2)dx
6) [ (2x* — 5) dx

3
B)] (4x + 1)dx
r)] (3—-2x—x?)dx

2 8x* 4+ 7x3+5x% -3
m [ ( ~

)dx

KOHTpOJIbHBIE BONPOCHI Il 3AIATHI:
1. Yro Ha3bIBAIOT ONpEIEICHHBIM HWHTErpaioM oT ¢yukmud Yy = f(x) mo orpesky [a;b]? Kax

0003HaeTCs ONMpeIeIeHHBIA HHTErpa1?
2. B 4eM coCTOUT reoMeTpUIEeCKHi CMBICI ONPEICIICHHOTO HHTerpajia?

w

B gem cocTouT duznueckuii CMBICT OTIPEICTICHHOTO HHTETpaia?
4. 3anumute hopmyny HerotoHa — JleliOHUIIA 171 BBIYUCIICHUS OTPEICIICHHOTO HHTETpaia?

IIpakTnyeckoe 3ansitue Ne 28
HNHTerpan u ero npuMeHeHue

Hean:CuctemMaTu3upoBaTh TEOPETUUYECKUNM MaTepHal IO TEME M Pa3BUBATh YMECHHS MPUMEHSITH 3HAHUS
B MPUJIOKEHHUSIX UHTETPATBHOTO HCUHCIICHUSI.
3aganue:

1. CkOpOCTb JBIKEHHS MaTepHaIbHON Toukn 3amaercsa Gopmymoit  V(t)=4t3- 2t + 1 m/c.
Haitaure nyTh, IpoiiIcHHBINA TOUKOH 3a MEepBbIC 4C OT HaYaa JBUKEHUSL.

2. Teno aBuxkeTcs IpAMOIMHENRHO co ckopocThio V()= 3 + 3t? m/c. Haiiaute myTh, nmpoiiieHHbI TeToM
3a 2 ¢ OT HavyaJia JIBHKCHHUSL.

3. HaiinuTe momans GUrypsl, OrpaHU4eHHON TUHUSAMU:
a) y=x4,y=0,x=-2,x=0.

KOHTpOJIbeIe BOIIPOCHI AJIfl 3aIIIUTHI:

=

UYro Ha3bIBaeTCA KPUBOJIMHEHHON Tparnennei?

N

ITo kakuMm Qopmyne MOXKHO BBIYUCIHTH  IUIOMIAAb KPUBOJHHEHHOM Tpamenuu,F (x)- mobast
nepBooOpasuas pyukmunf (x)?

IIpakTnueckoe 3ansitue Ne 29
Paagukanbl
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Heab:popmupoBats yMeHUs TPEOOPA30BHIBATH BBHIPAKEHUS, COJCPIKAIINE PAIUKAIIBI, YMEHUE PEIIaTh

ypaBHEHUS COACPIKAIIUE PAJIUKAIIBI.
3amanmue:
1. Beruucnure:
4/32
2) g 6)Y16*Y/4

B) 38149324

2. Pemnte ypaBHEeHHE:
a)x*=81

6)x*=5

B)Vx+1=3

rVx2 — 5x+5=1

KOHTpOJIbeIe BOIIPOCHI IJIsl 3alIIMThI:

Uto Takoe pagukan?

[Iepeuncinre cBoiicTBa KOPHS N-OM CTENEHHU.

Kak BBIUHMCINTE 3HAUEHHE CTENEHU C JIFOOBIM LIEJIOYHCIIEHHBIM IToKa3aTeaeM?
Kax mpeoOpa3oBbIBaTh BEIpAXKEHUS, COICPKAIINE PATUKAIIBI?

arowpneE

[IpuBeauTe mpuMepsl CTENEHHBIX PYHKINH.

IIpakTnyeckoe 3ansitue Ne 30
Crenenn M KOpHU

Ilesib: 3HaTH CBOMCTBA CTENIEHU U KOPHS, YMETh BBITIOJIHATH TOXKIECTBEHHBIE TTPeoOpa30BaHUs
BBIpAKEHUH, COJIEPIKAIUX CTETICHU U KOPHH.
3aganue:

P e e
1. Berunciauts: ) v 0’06256) V8 B) 422 *16%438

1 4 3 5 1 3
2. YrpocTtute BeIpaxkeHue: a) ¢3 * ¢7 6) ds :de c) (t2)** ta

KOHTpOJIbeIe BOIIPOCHI 1Jifl 3allIMTHhI:

1. Kak 3anucath KOpeHb B N-0il CTEreHn?
2. JIns Kakux 3HaYEHUH HE BCEr/la UMEET CMBICI KOPEHb N-0il cTeneHun?

3.Yto HYKHO CACJIATh IJId TOTO, YTOOBI N30aBUTHCS OT HppauOHAJILHOCTHU B I[pO6HOM BBIpa)KeHI/II/I?

4. IlpousBeaeHre N COMHOKUTENEN €CTh?
5. UeMy paBHO BCSIKO€ YMCIIO B HYJIEBOM CTETIEHU?

IIpakTuyeckoe 3ansaTue Ne31l
ITokasarenbHass pyHKUMA

He.]'IbZI/ByLIeHI/IC rpa(bm(a IMOKa3aTeIbHOM (bYHKI_II/II/I, €ro CBOWCTB M BBISICHEHHE OOJIACTH IMPUMCHCHHA

MOKa3aTeNbHON (PYHKIHH.
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3ananmue:
1.IToctpouts rpaduk ¢pyHkuu a) y = 3*6) y = (é)x +2
2.3anucath cBolicTBa QyHKIMHY = 3%

KOHTpOJIBHLIe BOIIPOCHI IJIl 3aIMThI:

C xakuM OCHOBAHHEM HE PACCMATPUBAIOT MOKA3aTEIbHYIO (QYHKINIO?
Kakast ¢pyHKIMS Ha3pIBaeTCs MOKA3aTEIBHOM?

OO6uactpb omnpeenenus noka3zareabHoi QyHKIIUN — 3TO?

Kakoii aBisercs nokasatesbHas (QyHKIUS: YETHON UJIM HEUETHOU?

a koo

VYKaXuTe MHOKECTBO 3HAYCHUH TIOKa3aTeNbHON (PyHKIMN?

IIpakTuyeckoe 3ansitue Ne32
IMoka3aTejbHbIe ypaBHEHHS

Hean:yrny0neHne MOHUMAHUS CYIIHOCTH Pa3JIMYHBIX METOJIOB PEIICHUS MOKa3aTeIbHBIX YpaBHEHUMH
AT TIOJTYYCHUS HOBBIX 3HAHUI.

3ananmue:

1.Pemmre nmokazaTenpbHOE ypaBHEHUE:

Q)55 =25 6)8 = 6)6*= 6

B) 62x+1 =36 )62 + 5% 65— 6 = 0

KOHTpOJIbeIe BOIIPOCKHI IJIfl 3alIMTHI:

[TepeunciuTh cocoOBI pEICHHS TTOKA3aTeIbHBIX YpaBHEHUHN ?

JIrobas cTereHs MOJIOKUTEILHOTO YHCIIa €CTh YHCIIO. . ..

[Ipu neneHnun 0AMHAKOBBIX OCHOBAHMI, OCHOBAHUE OCTAETCS MPEKHUM, a MOKA3aTeJIN CTENIEHEN?
Kak pemaercs ypaBHeHHWE, €ClIM OJIHA W3 €r0 4YacTedl COJEPKHUT anreOpanvyecKyrd CyMMYy C

Howbde

OJINHAKOBBIMHU OCHOBAHUSIMHU?
5. Kakoii 3HaK HY’)KHO TOCTaBUTh MKy 4 — 10 X 2X+ 16 u 0?

IIpakTuyeckoe 3ansaTue Ne 33
IMoka3aTebHbIe HEPABEHCTBA

Heﬂb:SHaKOMCTBO C ITOKAa3aTCJIbHBIMH HEPABCHCTBAMU U OCHOBHBIMU MCTOJaMHU PCHICHUS, O606H.I€HI/IC
3HAHUM U YMCHI/Iﬁ 110 IPUMCHCHUIO MCTOJ0B PCIICHHUA ITI0KA3aTCJIbHbBIX HCPABCHCTB.

3aganue:
1. Pemnte HEpaBEHCTBO:
a) 5%> 625 0) 4*< 64

6) (¥ =—r) 2% 052 +3% 05 ~2>0

KOHTpOJIbeIe BOIIPOCHI AJIfl 3aIlIUTHI:

1. Tloka3aTenbHBIMU HA3bIBAIOTCS HEPABEHCTBA, COJIEPXKAIIIHE. . .

2. HazoBuTe METOBI pelieHus oKa3aTeIbHbIX HEPABEHCTB.

3. Ecnu ocHoBaHue cTeneHu a OoJbllie eUHUIIBI, TO HEPABEHCTBO ¢ > 1 crpaBeanuBO TOTAA M TOJIBKO
Tor;a, Koraa x?
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4. Ecnu ocHoBanue crenenn 0 < a< 1, To HepaBeHCTBO ¢* < 1 crpaBeyIMBO TOrJa W TOJIBKO TOrJa,
Korza x?
IMpakTnyeckoe 3ansiTueNe 34
Jlorapugmsl

Lesb:3HaTh ONpeaeneHne Jorapugma, OCHOBHOE JIOTapu(MHUECKOE TOKAESCTBO U €r0 CBOWMCTBA, YMEThH
IMPUMCHATDH JIsI BEIYUCIICHUS norapHQ)Ma.

3ananmue:

1. Bouncnure: q) 2109232 ) 41tl0ga2  p) 1(!09100,01-2

2. Haiitu x:  a) loggys 5 = x 6)1093% =X B)logzgx =2

6) logs 50 B)Iog510+ log. 50—log, 4

3. Beruncnure: a) log, 9 + 21log, 8 - 2log, 3 ologs 2

2log, 8+log, %— log, 25

r)

KOHTpOJIle)Ie BOIIPOCKHI IJISl 3alMTHI:

HazoBute ocHOBHOE JIorapupMHUUECKOe TOXKIECTBO.

Uemy paBeH jorapudm npousBeACHUs IBYX MOJOKUTEIbHBIX YHCEN?
Jlorapudm 4yacTHOTO ABYX MOJIOKUTEIBHBIX YHCE paBeH?

Haiite onpenenenue jorapudma.

UeMmy paBeH necsatuuHbiil yucia 1007

ok wNE

HazoBure dhopmyny nepexoaa K HOBOMY
IIpakTuyeckoe 3ansaTueNe 35
I'paduxu sorapupmmyecknx GyHKumi

Lesb:pacivpuTh MPeACTaBICHHS O JIOTapu(PMUIECKOi (PyHKIINU, IPUMEHEHUE €€ CBOWCTB B
HECTAaHIAPTHBIX CHUTYAIUX.
3aganue:
1. TlocrpoiiTe rpaduk GyHKIUHN U IepeUncanTe cBoicTBa GyHkuuu.y = logi x
3

2. lloctpourte rpaduk Gynkuuu: a) y = logix+2 6)y = log; x — 3
2

3. Haiigute o6nacts onpeneneuus pynkuun:y = logs(x? — 8x + 12)
KonTpoabHble BONPOCHI 1151 3aIIIUTHI:

@ynkuus, oOpaTHas MOKa3aTelbHOW (YHKIMU, Ha3bIBACTCS?

@Oyukius y = log, x Bo3pactaer Ha Bceil 00J1IacTH ONpeieeHus IpU KaKoM 3Ha4eHu! (a)?
Oyukius y = log, x yObIBaeT Ha Bceil 061acTu onpeiesieHust Py KakoM 3HaueHuH (a)?
Nwmeer nu norapudmuueckas GyHKIHS HanbosIblee 1 HauMeHbIlee 3HaUeHHs ?

ok~ wnPE

I'padux pynkuny = log, xcummerpuueH rpaduky nokaszaTeabHONH (GYHKIIUN OTHOCUTENHHO?

Mpakruyeckoe 3ansaTueNe 36
Jlorapu(pmunyeckue ypaBHeHUs

He.]'IbZ (bOpMI/IpOBaHI/IC OCHOBHBIX TPUEMOB PCIICHUSA J'IOl“apI/I(bMI/ILIeCKI/IX ypaBHeHHfI,
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MOBTOPUTH OIPECIICHUE U CBOMCTBA JoTrapuQma.

3amanmue:

1. Pemuts ypaBHEeHUE

a) log;(14 — x)=1log; 5

0) logs(4x — 15)=logs(x + 3)
B)log,(5x — 6)=2

r) 210g42x -5logax +2=0

KOHTpOJ’ILHbIe BOITPOCHI IJIsl 3aIMThI:

1. Jlorapupmuueckumu ypaBHEHUSIMH Ha3bIBAIOT ypaBHEHUS BUa?

2. Tlouemy mpu pemeHue Jorapu(MUYECKUX YPAaBHEHUI MOTCHIMPOBAHHMEM BO3MOKHO IOSIBIICHHE

MTOCTOPOHHUX KOPHEH?

IMpakTuyeckoe 3ausitueNe 37
Jlorapudmuueckue HepaBeHCTBA

IleJib:M03HAKOMUTH ¢ JorapuMHUUYECKMMHU HEPaBEHCTBAMH, TIOKa3aTh CHOCOOBI
Jorapu(pMUIECKIX HEPAaBEHCTB.

3ananmue:

1. Pemuth HepaBeHCTBA:

a)log,(5x—2)>1
6) logolg(sx - 8) < logo‘g (ZX + 7)

B) l0gs(3—2x) > logs(4x+1)

KOHTpOJIbeIe BOIIPOCHI JIfl 3alIIMTHI:

1. JlorapupmMuyeckuM HEpPaBEHCTBOM Ha3bIBaeTCs HEPaBEHCTBA BHIa?
2. Korpa norapudmMuyeckoe HepaBEHCTBO MEHSET CBOM 3HAK?

6. OCHOBaHUIO.

IIpakTuyeckoe 3ansaTue Ne 38
MHo:xecTBa

Ieab: HAy4YNUTHCS BBIMOJIHATH ONEPALMH HAJl MHOKECTBAMH.
3aganue:

peleHust

1.Tanb nBa MHOKecTBa: A={2;4;5; 8; 11; 12} u B={0; 1; 2; 3; 4; 5}. Haiizure nepeceyeHne qaHHbIX

MHOYKECTB.
2. Jlanb! 1Ba MHOkecTBa: A={2; 4; 6} u B={1; 3}. Halinure 0ObeqMiHEHHE NAHHBIX MHOKECTB.

3. Jlans! n1Ba MHOkecTBa: A={x € R, 5x + 13 > 0} uB={x € R, x + 5 > 1}. Haiigure oObequHeHNE U

NEepeCCUCHUC JTaHHBIX MHOXKCECTB.
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4. Jlans 1pa MHOkecTBa: A={x € R, x2 < 4} uB={x € R, x + 3 = 0}. Haiizute 06beHEHUE U
HEPECEUEHUE JAHHBIX MHOKECTB.

KOHTpOJIBHLIe BONIPOCHI IJIs1 3alMTHI:

1./latiTe onpeniesieHuEe MHOKECTBA ?

2. Ilepeuncnute ciocoObl 3aAaHKUsT MHOKECTB?

3. Yto Ha3bIBAIOT N1EPECEUEHUEM JIBYX MHOKECTB?
4. Yto Ha3bIBAIOT OOBECIMHCHHEM MHOXKECTB?

IpakTuyeckoe 3ansitue Ne 39
I'padbr

Henab: 3HaTh OCHOBHBIE OHATHUS TEOPUU I'Pa(OB.

3aganue
1. OnpenenuTts CTENEHU BEpIINH rpada, 4 .
M300paKeHHOTO Ha PUCYHKE. — —
3 . 2 .
2. JlaHa ceThb eNe3HBIX JIOpOT, COENUHSIOIIMX HacelleHHbic MyHKTHL.Hailitn kparvaiimme

oyt oT roponaa OpenOypra (1) 10 Kaa0ro HaCEJICHHOTO IMyHKTa (ECJIM JBUTATHCS MOYKHO TOJIBKO IO
Joporam).

oNyy
OPEHEBYPI' 5 -‘1\2/)
3. [TocTpouts rpad MOCTaBOK KOJIECHBIX Map Ha paclpeleNuTeNbHbIE CKIIAJbl M0 YCIOBUIO:
«Ha ckmame roTOBOW MPOAYKIMHU MPOMBIIUICHHOTO MPEANPUSATHS HWMEETCS 3armac KOJECHBIX mHap B
kosmuecTBe 800 mT. MUHMMAaNbHBIA (PE3EPBHBIM) MX OCTAaTOK HAa 3TOM CKjiaae cocraBisier 90 mir.
[Ipoaykuus npeanpusaTUsl pean3yeTcsl 4epe3 TPU pacipeieuTeNbHbIX CKIaja. 3anac KOJIECHbIX Map Ha
ckiane Nel paBeH 75 mIT. Ipu CpeJHECYTOYHOM OObeMe MX Mpojax 22 mT. 3amachl KOJECHBIX Map Ha
ckiaage No2 — 95 mr., a Ha ckmage Ne3 — 100 mT. mpu CpeIHECYTOYHBIX OOBEMax HMX MPOJaX
COOTBETCTBEHHO 25 m 35 mT»

KOHTpOJIbeIe BONPOCHI JJIfl 3AIIMThbI

1. Jlatb onpenenenue rpada.
2. Kakue neranu npu u300pakxeHuu rpada He BaxKHbI?
3. Uto Ha3bIBAaETCSI MAPLIPYTOM, LIENbIO, LIUKIOM?

IIpakTuyeckoe 3ansitue Ne40
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HepeCTaHOBKH, PasMeEIICHU s, COUCTAHUA

Heab: 3HATBUYMETHh MPUMEHSATH (POPMYJIIBI IEPECTAHOBOK, Pa3MEIEHUH, COUeTaHUH.
3amanue:

3 5
1. Beraucnuts: 1) P, 2) A 3) Ce 4)P7 - Ps
10! 81— 6!

2. Berancnuts: 1) 8- 2) o

3. YueHuky HeoOX0uMO caaTh 4 3K3aMeHa Ha MPOTHKEeHUH 8 mHEel. CKOJIBKHMHE CITIOCOOaMH MOXKET OBITh
COCTaBJICHO PaclMCaHUE €ro 3K3aMeHOB?

4. Kypbep H0KEH pa3HECTH MMAaKeThl B 7 pa3HbIX yupexaeHui. CKOJIbKO MapIIpyTOB OH MOXKET BbIOpATh?
5. B kmacce 7-M ywammxcs YCHEIIHO 3aHUMAIOTCS MaTeMaTHKOW. CKOJBKHUMH CIOCOO0aMu MOKHO
BBIOpATh U3 HUX JIBOUX JJIA yU4acTUsl B MAaTEMaTUYECKON oJiuMIirae?

6. B maccaxxupckom moesze 9 BaroHoB. CKOJIBKUMHE CIIOCOOAMHU MOYKHO PaccaauTh B TIOe3/Ie 4 4eloBeKa,
MIPU YCJIOBUU, YTO BCE OHU JOJDKHBI €XaTh B Pa3IMYHBIX BaroHax?

7.CKOJIBKUMH pa3IMYHBIMU CTIOCOOAMU ISl y9acTHsl B KOH(PEpEeHIMU U3 9 4ieHOB HaydHOTO 00lIecTBa
MO>KHO BbIOpaTh TpeX CTYAEHTOB?

8.CxonbkuMH criocobamu U3 15 cTyIeHTOB IpyIIbl MO>KHO BBIOpaTh TPEX /M y4acTUs B MPa3THUYHOM

KoHI1EpTEe?
KoHTpoJibHBIE BONPOCHI [JIS1 3a1UTHI:
1. Yro HazbBaeTcs n- ¢pakropruaioMm?
2. UYro Ha3pIBaeTCs MepecTaHOBKaMu?
3. Urto Ha3pIBaeTCs MepeMenieHUsIMH?
4. Yto Ha3pIBacTCId COUCTAHUAMU?

IIpakTuyeckoe 3ansaTue Ne 41
Teopus BeposiTHOCTEM

Ileib: yMETh BBIYHCIIATH BEPOSATHOCTH COOBITHI Ha OCHOBE IMOJCYETa YUCIIa HCXOO0B.
3amanue:

1. Cpenu 170 nerasieid, NI3roOTOBJIEHHBIX HA CTAHKE, OKa3aJIOCh 8 NeTajieil, He OTBEYAIOUIUX CTaHAapTy.
Haiigure BeposTHOCTH BhIOOpA J€TaIM, HE OTBEUAIOIICH CTaHIaAPTYy.

2. Koutpounép, nposepsist kauectBo 500 uznenuii, yctaHoBUI, 4TO 10 U3 HUX OTHOCUTCS KO 2-My COpPTY, a
octanbHele K 1-My. Haiimure BeposTHOCTB: a) BbIOOpa u3aenus 1-ro copra; ©) BbIOOpa M3menus 2-To
copra.

3.Ha cknane umeercs 50 neraneil, M3rOTOBJICHHBIX TpeMsi Opuragamu. M3 HUX 25 M3roTOBIEHO MEPBOit
Opuraznoit, 15- Bropoit u 10 — Tperbeil. HaliTu BeposITHOCTH TOT0, 4TO Ha COOPKY MOCTYNHJIA JETajb,
M3TOTOBJIEHHAsI BTOPOH U TpeThel OpUramoil.

4. UrpanpHyto KOCTb OpocaroT Tprxabl. KakoBa BEposSITHOCTB TOTO, UTO BhIMAAeT nudpa 5?

KOHTpOJIbeIe BOIIPOCHI AJIfl 3aIlIMTHI:

1. Kak popmynupyercs TeopeMa CI0KeHHs BEpOSTHOCTEH?
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N

Yemy paBHA cyMMa BEpOSTHOCTEW MPOTUBOTIOIOKHBIX COOBITHIA?

3. B xop3une 5 6enbix, 3 4epHBIX U 7 TOJIOCATHIX MIAPOB. YeMy paBHA BEPOSTHOCTH JIOCTATh HAYTa]l
OJIHOLIBETHBIN 1m1ap?

UTto Ha3bIBAETCS YCIOBHOM BEPOSITHOCTHIO?

Kak hopmynupyercst TeopeMa yMHOKEHHSI BEPOSTHOCTEH?

o~

IIpakTnuyeckoe 3aHsiTHe Ne42
MareMaTu4YecKasi CTATUCTUKA

Heab: mpuoOpecTy HABBIK HAXOXKICHUS MATEMATHICCKOTO OKHIAHUS, TUCIIEPCHH U CPETHETO

KBaJIpaTUYHOT'O OTKJIOHEHUS TUCKPETHOM CIy4alHOM BEJIMYMHBI 3aKOHOM PaCIpeICICHUS.

3aganue:

1. Haiinute wmaremaruueckoe oxumanue M(X), nucnepcuto D(X) u cpeaHee KBaapaTUUHOE
otkioHenue § (X).

-1 -2 -3 -10 -12 -20 -30 -40

X
p 0.1 0.1 0.1 0.09 0.3 0.009 0.3 0.001

KOHTpOJIbHI)le BOIIPOCHI IJISl 3alIMTHI:

1. Kakas Benmu4rHa Ha3bIBACTCA CIIydyalHON?
2. Kakas cnyuaiinas BelIMUrMHA Ha3bIBACTCS TUCKPETHON?
3. Urto Ha3pIBaeTCs 3aKOHOM PACTIPE/ICICHHS CITy9aifHOM BETMUNHBI?

IIpakTuyeckoe 3ansaTue Ne43
KomOuHaTopuka u Teopusi BeposiTHOCTEM

Henab: npuoOpecTy HABBIK PELICHHS MPUKIAJAHBIX 33/1a4 Ha HAX0Xk/IEHUE BEPOATHOCTU COOBITHS, HA
oTpe/iesieHUue BEPOSTHOCTHU C HCIOIb30BAaHHUEM TEOPEMBI CIIOKEHHUS BEPOATHOCTEH.

3axanue:

1. B ypae conmepxutcs 8 6enbIx u 6 kpacHbIX mapoB. CiaydaitHeIM 00pa3oM BeIHUMAIOT 4 1rapoB. KakoBa
BEPOSITHOCTH TOTO, UTO CPEAU HUX UMEETCS: a) pOBHO 3 OebIX mapoB; 0) MeHbIIIe, YeM 3 OesbIX 1apoB;
B) XOTs ObI OJIMH OCJIBIH TIap.

KOHTpOJIbeIe BOIIPOCHI 1Jifl 3allIMTHhI:

1.Yt0 Ha3pIBaeTCS COYETAHUAMU?

2.3anummre GopMyIly Ul BBIYUCIEHUS COYETaHHM.

3.Kakue coObITHS Ha3bIBAIOTCSI HECOBMECTHBIMH, IPOTUBOIIOI0KHBIMH, HE3aBUCUMBIMHU, 3aBUCUMbIMHU ?
4.Yto Ha3bIBaeTCs YCIOBHOW BEPOSTHOCTHIO?

5.Copmynupyiite TEOPEMBI CI0KEHUS M YMHOXKEHUS BEPOSITHOCTEH.

6.Kakue coObITus Ha3bIBAlOTCS JOCTOBEpHBIMU? IIpuBeanTe MpUMeEpHI.

7.Kakue coObITUS Ha3bIBAIOTCS HEBO3MOXKHbIMU? [IprBeuTe NpuMepsl.

8.YTo Ha3bIBaeTCs BEPOSITHOCTHIO COOBITHS?

IIpakTuyeckoe 3ansitue Ne44
Pemienue ypapHeHui
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Ilesib: MOBTOPUTH pelICHHE MOKA3aTeIbHBIX, JIOTapU(PMUIECKUX YPaBHECHUI.

3amanmue:
1. Pemnte nokasarenpHble ypaBHEHUS:

a)(%} Rt

0) 313" +3* =63
o) =10°

2. Pemnte norapupMuUecKue ypaBHEHHS:

a)log,(2x—1) =3
6) 10g10(4‘X + 5) - 10g10(5X + 2) :O
B)log;(2x+ 1) = log; 13 + log; 3

KOHTpOJIbeIe BOIIPOCHI IJIsl 3AIMThI:

UYTo Ha3BIBAETCS KOPHEM YpaBHEHUS?

o

IpakTuyeckoe 3ansaTue Ne 45
Pemenne HepaBeHCTB

Ieab: MOBTOPUTH pElIEHHE NTOKA3aTEIbHbIX, JOTapU(PMUUECKUX, UPPALIMOHATbHBIXHEPABEHCTB.

3aganue:

1. Pemuth HepaBEeHCTBA!
x-2

a) 77 >49

(ij >11
6) 4 3

(8 <2
B) 5
r)\/x+2 >4 —X
VX=2<Xx-2
1)

e) 10g5(3 —_ ZX) 2 10g5(4x + 1)

KOHTpOJIbeIe BOIIPOCHI AJIfl 3aIlIUTHI:

VYpaBHEHHUE Mpe/ICTaBIIsAET COOOH PaBEHCTBO. ..

[lepeuncnure ob1IME METOABI PELICHUS YPaBHEHUH.
B 1yem cocTouT cyTh METO1a 3aMEHBI IEPEMEHHOM MPH PEIICHUN YPABHEHU?

1. Ecmm HEPaBEHCTBA 3aIMChIBAIOTCS C MIOMOIIBIO 3HAKOB < WJIM >, TO UX HA3BIBAIOT ... HEPABEHCTBAMHU.
2. Ecmm 00e wactu HEPAaBCHCTBA YMHOXUTDb WX Pa3ACIUTh HAa OAHO U TO K€ IMMOJIOKUTCIIBHOC YHUCJIO, TO

... HCPpaBCHCTBA HC U3MCHUTCH.

3. HCpC‘II/ICHI/ITe O6H_II/IC MCTOAbI pCHICHUS HCPABCHCTB.

IIpakTnueckoe 3ansitue Ne 46
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ITapamerpbl

Henb: u3yunTh OCHOBHBIE CLIOCOOBI PEIIEHHS] YPABHEHUI U HEPABEHCTB C IIapaMEeTPAMHU.
3amanue:
1. Ilpu Bcex 3HaueHMSX NapaMeTpa a PEUIUTh ypaBHEHUE:

e +3[-ax—1]=4.

KOHTpOJ’ILHbIe BOIIPOCHI IJIs 3alMTHI:

1. Yro Takoe mapametp?
2. IlepeuncnuTe OCHOBHBIE METO/IBI PELICHUS 3aaHUH C TTapaMeTpaMH.
3. CocraBbTe aTOPUTM PEUICHHUS 33124 C TapaMeTpamMH.

Kountpoanpyemsbie komnerenunu:OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Kputepuu onenku:

«5» — ot 86% 10 100% TpaBUILHBIX OTBETOB.

«4» — ot 76% 1o 85% mpaBUILHBIX OTBETOB.

«3» — 0T 61% 10 75% TpPaBHIBHBIX OTBETOB.

«2» — mMeHee 61% TpaBUIBHBIX OTBETOB.

IlepeyeHs BOMPOCOB ISl MOATOTOBKH K IK3aMEHY:

Yro Takoe mpocToe yncio?

Kaxkoe uncrno Ha3pIBaeTCs COCTaBHBIM?

Paznosxute Ha npocThie MHOKUTEH YKcio 720.

CdopmymupyiiTe TeOpeMy O IETICHUN C OCTaTKOM.

UYro Takoe B3aMMHO IPOCThIE Ymncia?

Kakue 3HaeTe cBoiicTBa OTHOILICHUS IETTMMOCTU Ha MHOYKECTBE HAaTYpaTbHbBIX YUCEN?
JlaiiTe onpeneneHue YucIOBOM OKPYKHOCTH.

Yro Takoe Sint, cost, tgt, ctgt?

[lepeuncnure OCHOBHBIE CBOWCTBA (DYHKIIUU y=COSX.

0. ITepeuncnute OCHOBHbBIC CBOMCTBA QYHKITHH y=SIiNX.

11. Yto Takoe ropu3OHTAIbHbIE U BEPTHKAIbHBIC ACUMIITOTHI?

12. B ueM cOCTOUT reOMETPUYECKUIA CMBICT MPOU3BOTHOMN?

13. YUto Ha3bIBAIOT MPEAEIOM YUCIOBOM MOCIEI0BATENILHOCTH?

14. B yem cocTouT (PU3NYECKUN CMBICIT IPOU3BOTHOM?

15. Chopmynupyiite onpeaeaeHue NPoU3BOIHOM.

16. IlepeuncauTe OCHOBHBIC MpaBuiia AUQGHEPESHIIUPOBAHUS.

17. TlepeunciuTe OCHOBHBIE AKCHOMBI CTEPEOMETPHH U UX CIIEACTBHUS.

18. Kakue npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS MapaieIbHBIMU?

19. [aiiTe onpenenenue napayuienbHOCTUA MPSIMON U TNIOCKOCTH B MTPOCTPAHCTBE.
20. Kakue npsiMble B TPOCTPAHCTBE HA3BIBAIOTCS CKPEIIMBAIOIIUMUCS ?

21. YUTo Takoe yroia MexIay CKpPellMBAOIIUMUCS TIPSIMBIMU?

22. ]JlaliTe onpeneieHue MePHeHANKYISIPHOCTH MPSMON U TUIOCKOCTH B MPOCTPAHCTBE.
23. Uto Takoe mepreHauKymsp?

24. Yto Takoe MpOeKIUs MPsSMOI Ha TIOCKOCTH?

25. Kakue TI0CKOCTH B MPOCTPAHCTBE HA3BIBAIOTCS MEPIICHIUKYISIPHBIMU?

26. Yrto Takoe IBYrpaHHbIN yromn?

27. Yro Takoe paaukan?

BOOo~NoO AW R
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,

45.
46.

47.
48.
49.
50.
51.
52.
53.
54,
55.
56.

S7.
58.
59.

60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.

IIepeunciure cBOMCTBA KOPHS N-OM CTEIICHHU.

Kak BbIYMCINUTE 3HAUEHUE CTETICHH C JIOOBIM LIET0YHCICHHBIM MTOKa3aTenem?
Kak nmpeoOpa3oBbIBaTh BRIPAKECHHUS, COJCPIKAIINE PATHKAIIBI?

[TpuBenuTe mpUMepbl CTENCHHBIX (PYHKITUI.

JlaiiTe onpeneneHue noka3aTeabHON QYHKIUH.

[lepeuncaure cBOWCTBA MOKA3aTEIbHON (DYHKIINY.

[TpuBenuTe mpUMepbI MOKa3aTeNbHBIX (QYHKINN

Kakue ypaBHeHUs Ha3bIBalOTCSI IOKA3aTEIbHBIMU?

Kakue HepaBeHCTBa Ha3bIBAIOTCS MOKA3aTEIbHBIMU?

Jaiite onpenenenue gorapudma.

[lepeuncnure cBoiicTBa Jorapu(pMUIecKoi GpyHKIHH.

[lepeuncnure cBoiicTBa Jiorapudpma.

Kakue cyiiecTByOT METOIbl pelieHus JorapuGMUIecKux ypaBHEHUN?

Kak nepeiiTi K HOBOMY OCHOBaHMIO Jiorapugma?

UYro o3HauaeT nocrosiHHast C B oIpe/ielIeHH HEONPEAeIeHHOTO HHTerpana?

[Touemy uHTErpan Ha3bIBaeTCsS HEOMPEACIEHHBIM?
Kakas ¢pyHkuust Ha3pIBaeTcs NepBooOpa3HOM A 3a1aHHON QyHKIMU?

UTo Ha3bIBAETCSl HEOMPECICHHBIM UHTETPAJIOM ?
B geM cocTouT reoMeTpruiecKuii CMBICI HEOTIPEIEJICHHOTO HHTEeTrpasa’?

Kaxwne Buzpl ABMKEHUIN B IPOCTPAHCTBE BbI 3HAETE?

Kaxkue nBa BekTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOJITHHEAPHBIMHE ?

Jaiite onpeneneHne BEKTOpa B MPOCTPAHCTBE.

Uemy paBHO CKaJIIpHOE TIPOU3BEIACHUE BEKTOPOB?

Kaxkue nBa BekTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOMIIJIAaHAPHBIMU ?

[Tpusma umeet N rpaneit. Kakoit MHOTOYroJIbHUK JIEKUT B €€ OCHOBAHHUM ?

Kax n3menutcst oobeM cepsl, eciiu ee paauyc yBeJIMUuThb B 5 pa3?

Moryt 11 Bce rpaHu TPeYTroabHONW MUPaMUJIbl OBITH IPSIMOYTOJIbHBIMHU TPEYTOJIbHUKAMU ?

UTo mpenacTaBistoT cO00M ceueHUs MUIMHAPA TIIOCKOCTIIMU?

Moryt 11 nBe cepsl ¢ 0OUIUM LIEHTPOM M C HEPaBHBIMHU PagUycaMU MMETh OOIIYIO0 KacaTelbHYIO
IIJIOCKOCTh?

Touku A u B nmpunamnexart mapy. [IpunamiexuT au mapy Jirodast Touka otpeska AB?

PaBHbl 11 qpyT APYTrY yIiibl MEKIY 00pa3ylIIMMHI KOHYCa U IJIOCKOCTHIO OCHOBAHUS?

N3menutcs a1 0o6beM LWIMHJIpPA, €CIM AMAMETP €ro OCHOBAHHS YBEIUYMUTb B 2 pasa, a BBICOTY
YMEHBIIUTH B 4 paza?

byger nm nupamuga mnpaBWIbHOM, ecliu ee OOKOBBIMU TpaHSIMU  SIBJISIIOTCS  IPaBHJIbHBIE
TPEYroJIbHUKU?

OTtHotieHne 00beMOB ABYX MIAPOB paBHO 8. Kak OTHOCATCS MIIOMIAN UX TIOBEPXHOCTEH?

Yro mpexacraBiseT coboit yucio i?

Kakoe unciio Ha3pIBatOT KOMITJIEKCHBIM?

Kak HaiiTu MOAyNIb KOMITJIEKCHOTO yucna?

Kakue koMIIeKCHbIE YiCIia HA3bIBAIOTCS COMPSIKEHHBIMU?

Kakue cymiecTByrOT GOpMbI KOMIIEKCHBIX YHCen?

[lepeuncnure OCHOBHBIE 33/1a4M KOMOWHATOPUKHU.

Uto HazbIBaeTcs n- pakTopuanom?

UTto Ha3bIBaeTCs NepecTaHOBKaMu?

UTo Ha3bIBaeTCs NEPEMEIICHUSIMU?

UTO Ha3bIBAETCS COUECTAHUAMMU?

Kak ¢popmynupyetcst Teopema cIoKeHus: BEpOSITHOCTEN?

Uemy paBHa CyMMa BEpOSITHOCTEH MPOTHBOIIOIOKHBIX COOBITHI?

B kop3une 5 6enbix, 3 UepHBIX W 7 MOJIOCATHIX IIapoB. UeMy paBHa BEpOSTHOCTH JOCTaTh HAyraJ
OJIHOLIBETHBIN 1m1ap?

UTto Ha3bIBaETCS YCIOBHOM BEPOSITHOCTHIO?

Kak ¢popmynupyercst TeopemMa yMHOKEHUS BEPOSTHOCTEH?
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77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

[lepeuncnure oOImKe METOABI PELICHHS YPABHEHUH.

[lepeuncaure oOImIME METOABI PEILICHHS HEPABEHCTB.

B uem cocTout cyTh MeTO/1a 3aMEHbI IEPEMEHHOM MPU PELLICHUN YpaBHEHUN?
[Iepeuncinre METOBI PELIEHUS CUCTEMBI YPABHEHU.

CocraBpTe aJITOPUTM pELICHUS 3a]a4 C TapaMeTpaMH.

CohopmynupyiiTe anropuT™ JAEJICHNS MHOTOUJICHOB 0€3 0cTaTKa.
CohopmynupyiiTe anropuT™ AEJICHUS MHOTOWICHOB C OCTATKOM.

Kax 3Byunt Teopema bezy?

Kak BeIrsiaiut ¢popMyiia COKpaieHHOI0 YMHOXKEHHUS ISl BBICIIUX CTEEHEN?
Kakue cyiiecTByOT METO/1bl pellieHNs YpaBHEHUHN BBICILIUX CTENEHEH?
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3aaHus 1S OLEHKH OCBOEHHs IpeaMera 3a 1 cemecTp

TuUNOBOIi BADHAHT ISl 324€TAa C OLEHKOI
Pelmenue 3ajanmii  JOOKHO OBITh IIPUBEJEHO IOJHOCTBIO, CONPOBOXKAATHCA — Pa3BEPHYTHIMH
MOSCHEHHSAMH: HEOOXOJMMO HNPUBECTH B OOIIEM BHUIE BCE HCIOJb3YeEMbIE (OPMYIbI; OOBACHHTH M
MOTHBHMPOBAaTh BCE JEHCTBHA IO XOJAy PEIIEHHs, CAENaTh HEOOXOAMMBIE YepTexH. Ilocie pemeHus
KaXI0TO 3aJaHusl JIOJDKEH OBITh 3aITCaH OTBET.
BpeMmst BbINOJIHEHUs 3aJanuii — 90 MHHYT
1.(1 6aan)Haiitu nuny Bexropa: a{3;0; 4 }.
2.(1 6anm)Berauciute y, eciau y = 2x° + 17x+3.

3.(1 6ana) Haiigure auaroHais MpsSIMOYTOJIEHOTO TapajliesieuIeia, €CIu ero u3MepeHust paBHbl 4; 1; 4.

4.(2 6anna)HaiimuTe Hanbosblee U HAUMEHbIIee 3HaUeHNs QyHKIUnY=X> -7X? +11x-21 Ha oTpesKke
[-1;0].

2,—277

22 cf1
5.(3 6anna)Beraucioure ek

ecmnzy =3+ 2iuz, =—2+ 3i.

ITAJOHBI OTBETOB

1 2 4 5

3
5 10x*+17 V33 -40;-21 0,25+3,75i

Kpurepun oueHku:

«5» — 0T 86% 1m0 100% mpaBHIIBHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUIBLHBIX OTBETOB.
«3» — 0T 61% 1m0 75% mpaBUIBLHBIX OTBETOB.
«2» — meHee 61% MpaBUIbHBIX OTBETOB.
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3aI[aHI/IH AJIsl OHCHKHU OCBOCHHUA IIpeAMeETa3a 2 CEMCCTP

Ky -54

OTXT — ctpykrypHoe nonpaznenenue OpUIIC — ¢unumana Hpusl 'YIIC

Paccmotpeno npeamerHoit
(LIMKIIOBO#T) KOMHCCUEH
2026 r.

« »

IIpencenatens MK

SK3AMEHAILIMOHHBIN BAJIET Nel
OVII.07 Marematuka

I'pynma Cemectp_II

YTBEPXJIAIO
PykoBomuTens CTpyKTypHOTO
noapazneneHust CI1O (OTXKT)

IL.A. I'paueB
« » 2026 T.

OnennBaembie komnerennun. OK 01; OK 02; OK 03; OK 04; OK 05; OK 06;_0K 07; 11K 1.3; 11K 2.4;

JIP2, JIP4, JIP23, JIP30

NucTpykums 11 o0ydaoummxcs

DK3aMeHaIMOHHas paboTa BKIOYAaeTld 3amaHus 1o anredpe W HavajaM aHaju3a U T€OMETpUU.
Yacte 1 comepxkut 12 3amanmii (1-12) mo 1 Gamny, wacte 2 — 3 3amanus (13-15) mo tpu Gamma. [pu
BBITIOJTHEHUH 3a7]aHui yacT 1 HeoOX0AMMO MPEACTaBUTh KpaTKOe pemieHue. Pemenne 3axanuii yact 2
JOJDKHO OBITH TIPUBEICHO TOJHOCTBIO, COMPOBOXKIATHCS PAa3BEPHYTHIMH IOSICHEHUSMH: HEO0OXOIUMO
MIPUBECTH B OOIIEM BHJZIE BCE MCHOJIb3yeMble (POPMYITBI; OOBSICHUTH 1 MOTHBUPOBATH BCE NIEHCTBHUS TI0
XOAy pelIeHus, cIeNaTh HeoOXomumble depTexu. [locie pemeHMs KaXAOTO 3aaHusl JOJDKEH OBITH
3amucaH OTBET. 3aJaHusl SBIISIOTCS CTAaHAAPTHBIMU JIA Kypca MaTEMaTHUKH CpeaHero (MOoJIHOTro) OOIIero

oOpazoBaHUsI.
Kpurtepuu oueHku

OtMmeTKa (OIIeHKA)

KonmuecTBo npaBuiibHBIX

KommuectBo IMPpaBUJIbHBIX OTBCTOB B

OTBETOB B % Oautax

«5» (OTIAUYHO) 86-100 19-21

«4» (xopo1o) 76-85 16-18

«3» (YIOBJIETBOPHUTEIHHO) 61-75 13-15
«2» (HEYTOBJIETBOPUTEIHHO) 0-60 12

Bpemsi BbInoJiHeHus 3a1aHuii — 120 MUHYT

Yacrs 1. [IpeacraBbTe KpaTkoe pemieHune

1.(1 6ana)Yrpocrure Beipaxenue: 718 792,

2.(1 6as1) Pemure nokasaTensHoe ypaBHeHne:3%¥ = 3¥1,

3. (1 6ama)Beruncaure: logz2 + log216.

4.(1 6amn) Pemure orapudmudeckoe ypasuenue: l0gs(x+2)=2.

5. (1 6anr)Haiingure MHOXKECTBO BceX MEPBOOOPA3HBIX (PYHKIUI Y = COS X.

n . 3
6.(1 6aaa)Beruncnute onpenenéHHbIA HHTErpal fo x%2dx.

7.(1 6a11)CKOIBKUMU CLIOCOOaMU MOTYT HIECTh YEIOBEK CTOSTh B OUEpeIb K TeaTpaibHOU Kacce?

8. (1 6as11) OnpenenuTh cTeneHb BepUIMHbI A rpada.

B

A
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9. (1 6ay1) BeluncnnuTh MaTEMaTUYECKOE 0KHMJIAHUE IUCKPETHOM CIy4aiiHON BEIMYMHBI, 3aJaHHON

3aKOHOM paclpeeCHUs.

X 1 2

3

P 02 | 03

0,5

10. (1 6amn)Pemnte HepaBeHcTBo: 8% > 0,125,

11. (1 6ana)Pemnre ypaBHenue 4 - (1—16)X +15- (—)X -4 =0.

1
4

12. (1 6amu) [pexacrassre MEOrOWIEH B crangaptaoM Buae(x — 2)(x + 2)(x — 5).

Yacrts 2. [IpeacraBbTe pa3BepHyTOE penieHue

13.(3 6aaa)BerunciuTe mIomams GUTYpsI, OTpaHHYEHHON THHHAME: ¥ = x5, y =0, x =2, x =3

14.(3 6anma) OOpasyromias KoHyca paBHa 8 cM, a BBICOTa KOHyca paBHa 6 cm. Haiimure turomans
TIOJTHOM IMOBEPXHOCTH U 00BEM KOHYCA.

15. (3 6anna)Pemnte HepaBencTBologs(3—2X) > logs(4x+1)

ITAJOHBI OTBETOB

1 2 3 4 5 6 7 8 9 10 11

49 1 5 7 sin x+ C 9 720 3 2,3 (—1; ) 1
12 13 14 15

x3 —5x% —4x + 20 6§KB.CI[ 167V 7+287% cm?;56m em® (1,5;00)

Kpurepun oueHku

OtmeTKa (o1eHKa)

Kommuectso IIpaBHJIbHBIX

KommuectBo IIpaBUJIbHBIX OTBCTOB B

OTBETOB B % Oanax

«5» (OTIUYHO) 86-100 29-33

«4» (xopor1o) 76-85 25-28

«3» (YAOBIETBOPUTEIILHO) 61-75 20-24
«2» (HEey/10BJIETBOPUTEIHLHO) 0-60 0-19
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