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1ITACIIOPT ®OHJJA OHEHOYHbIX CPEICTB

@®oHJ o1eHOYHBIX cpeacTB yueOoHoro npeamera OYII.07 MaremaTika MOXET ObITh HCIIOJIB30BaH
NP Pa3IMYHBIX 00Pa30BATEIBHBIX TEXHOJOTHAX, B TOM YWCIE€ W KaK JUCTAaHIIMOHHBIE KOHTPOJILHBIC
CpeZACTBa MPH AEKTPOHHOM / JUCTAHIMOHHOM OOy4YEeHUH.
B pesynpraTe ocBoenusi ydueOHoro mnpemmera OVYIL.O7Maremarnka oOyYaromwiicss TOJDKEH
obnamate mpemycMoTpeHHBIMH PI'OC mo cremmanbrocTH23.02.09ABTOMAaTHKA W TElIEMEXaHWKA Ha

TpaHCIIOpPTe (PKEJIE3HOJOPOKHOM — TPAHCIIOPTE)

CIEAYIOIUMU O0IMMU U IPOo(ecCHOHATBHBIMU

KOMIICTCHOWSMH, a TaKiKC JIMYHOCTHBIMH PpC3yJibTaTaMM, OCBAaMBACMBIMU B pPaMKaxX HIpOrpaMMbl

BOCITUTAHMSL:

Koa ¥ HaNMeHOBaHHUe Ilnanupyemble pe3yJibTaThl 00y4eHHUs
iﬂ%ﬁfﬁ:ﬁg Oo0mmue JucuMinHapHbIe

OK 01. Beibupath JInyHOCTHBIE pesyabTaTsl | I1P61. Buanenune METOAAMH
CIOCOOBI PELIeHHS JIOJIKHBI OTpaxaThb | JOKa3aTeJIbCTB, AJITOPUTMAMHU pEIICHUS
3a/a4 B YaCTH: TPYJOBOIO BOCIUTAHUS: | 3a/ad; yMEHUE (dhopMynupoBaTh
npodeccruoHalIbHON - TOTOBHOCTb K TPYJly, OCO3HAHHE | ONpPEIENICHUs, aKCUOMBI U TEOPEMBI,
NeSITeNIbHOCTH LIEHHOCTH MacTepcTBa, | MPUMEHSTH ux, MIPOBOJIUTH
MIPUMEHUTETHHO TPYAOTIO0HE; JIOKa3aTeNbHbIE PACCY)KJIEHUS B XOJE
K pa3IN4HbIM - TOTOBHOCTh K aKTUBHOH | pellleHus 3ajaady;
KOHTEKCTam NESITETPHOCTH TexHosoruueckoit | I1P62. Ymenue OIepUpOBaATH

U COIMAJIbHOM HampaBlIeHHOCTH,
CIIOCOOHOCTh MHUIUUPOBATh,
IUIAHUPOBATh U CaMOCTOSITENIHHO
BBITIOJIHATh TaKyIo
NEeSITeNIbHOCTD;

- MHTEpeC K pazIUyYHbIM chepam
npoeCCHOHAITBHOU
eATEILHOCTH/

- TOTOBHOCTh U CIIOCOOHOCTH K
00pazoBaHUIO

U camMo00pa30BaHUIO Ha
OPOTSHKEHUH BCEH KU3HU
MetanpeaMeTHbIE  pe3YNIbTaThI
JOJIKHBI OTPAXKATH:

OBnaneHue  yYHUBEPCAITbHBIMH
yu4eOHBIMU  TO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIe
JIEUCTBUSA:

- CaMOCTOSITENTLHO
¢dbopmynupoBarthb

U aKTyalu3upoBaTh MpooOIemMy,
paccMaTpuBaTh

€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIECTBEHHBIN
MpU3HAK WM OCHOBAHMS IS
CpaBHEHHSI, KIIacCU(pUKAIIUU
1 0000IIICHUS,

JIOTUYCCKUC

MNOHATUSIMU: CTENEeHb 4ucia, Jorapudm
YHCIla; YMEHUE BBIMOJIHATH BHIYMCICHUE
3HAYCHUH " npeoOpa3oBaHUs
BBIPAKEHUI co CTETIeHSIMU u
norapudmamu, mpeoopa3oBaHus IpOOHO-
palroHaIbHBIX BHIPAKEHU;

I1PG3. YMenue OIepUpOBaThH
MOHITHSIMHU: palnuoHaibHbIE,
UppaluOHaIbHBIE, MOKa3aTeNbHbIE,
CTETCHHBIE, norapudmuyeckue,
TPUTOHOMETPHUECKUE ypaBHEHUS
U HEPaBEHCTBA, UX CUCTEMBI;

ITPG5. Ymenue OIEepUPOBATH
NOHATUSIMM:  pallMOHalbHAs (YHKUHUSA,
nokasareiabHas  (YHKIHs, CTEeleHHas
byukums, norapudmuyeckas (QyHKIUS,
TPUTOHOMETPHUECKUE byHKIHIH,
oOpatHble (DYHKLIMH; yMEHHE CTPOUTH
rpaduku M3YYEHHBIX GbyHKUINH,
UCIOJIb30BaTh T'pauKu TpU H3YYCHUU
IIPOLIECCOB

U 3aBHCHUMOCTEH, MPU pelIeHnH 3a/1a4 U3
JIpYrux y4yeOHbIX MPEIMETOB U 3ajau u3
peabHOM XKU3HU; BBIpAXaTh (popmyrnaMu
3aBUCHUMOCTH MEX]Ty BETUIMHAMU;
[1P66. VYmeHue pemarb TEKCTOBbIE
3a/1a4d pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOIEHTHI, JOJHM U YacTH, Ha JIBIKEHUE,
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- OIIPEEIATh e
JEATEIbHOCTH, 3a/1aBaTh
rnapamMerpel M KpHUTEpUH HUX
JOCTHKCHHUS;
- BBIABIIATH 3aKOHOMEPHOCTH H
IIPOTUBOPEYUS

B paCcCMaTprUBACMBbIX ABJICHUAX,

- BHOCUTH KOppeKT HNBbI B
JACATCIBHOCTD, OILICHUBATH
COOTBETCTBHE pe3yabTaToOB
LIEIISIM, OIICHUBATh pHUCKH
MOCHIEICTBUMN IeATEIHLHOCTH

- pa3BI/IBaTI) eraTI/IBHOG
MBIIIIJICHUEC

HpI/I pCHIeHI/II/I JKN3HCHHBIX
npooieM

0) 0a30BBIC HCCIIEIOBATEIHCKHE
NIEUCTBUS:
- BJAJETh HaBBIKAMHU Yy4eOHO-

HUCCIIEI0OBATEILCKON u
MPOEKTHOU eI TENTbHOCTH,
HaBBIKAMHU paspelieHus
npooieM;

- CHOCOOHOCTH M TOTOBHOCTH
K CaMOCTOSITCIIbHOMY  ITOHCKY
METOJIOB PEIICHUS TPAKTHUCCKUX
3aJ1a4, MPUMCHCHHUIO Pa3IMYHBIX
METO/IOB MO3HAHMS
- BEISIBIISITD
CIEACTBEHHBIE CBSI3H
U aKTyaJlu3upoBaTh  3ajady,
BBIJIBUTaTh TUIIOTE3Y ee
pEIICHHs, HAXOJUTh apTyMEHTHI
JUIT  JIOKa3aTelabCTBA  CBOMX
YTBEPXKACHUIH, 3a7aBaTh
napaMeTphl u KPUTEPHUH
peIlIeHus;

- aHAJIM3UPOBATh IMOJYYCHHBIC B
X0JIe peleHus 3a7a4u
pe3y/bTaThI, KPUTHUYECKH
OIICHMBAaTh HX JOCTOBEPHOCTD,
POTHO3HPOBATH M3MEHCHHE
B HOBBIX YCIIOBHUSX;
pa3pabaThiBaTh IIJIaH pPELICHUS
poOIeMbl

C YYETOM aHalM3a HMEIOIIUXCS
MaTepuaIbHBIX

Y HEMaTepUaIbHBIX PECYPCOB;

- yMeTh TMEPEHOCUTh 3HAHUS B
M03HABATEIHHYIO

u MIPAKTHYECKYIO
JKU3HEICATEIbHOCTH;

MPUYHUHHO-

o0iactu

paboTy, CTOMMOCTb TOBAapOB M YCIYT,
HAJIOTH, 331a4l U3 OOJIACTH YIPaBIICHUS
JUYHBIMA U CEMEHHBIMH (PHUHAHCAMH);

COCTaBJISITh  BBIPAXKCHHS, YpPaBHEHHS,
HEPaBEHCTBA U UX CHUCTEMBI 10 YCIOBHUIO
3a7a4d,  MCCJIEAOBATh  IOJydEHHOE
penieHne u OLICHUBATh
HpaBAONOA00HOCTD PE3YIIBTATOB;

I1P69. Ymenue OTIEpUpPOBATH

HNOHATUSIMH: TOYKA, MpsMasi, TIOCKOCTb,
IIPOCTPAHCTBO,  JBYT'PAaHHBIN yroi,
CKpelllBaroIuecs psIMBIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD
IOPSAMBIX W IUIOCKOCTEM, Yroia MExXIy
OPSIMBIMH, YTOJI  MEXKIy TPSIMOU W
IJIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMH,
paccTossHUEe OT TOYKHU JO0 IUIOCKOCTH,
paccTosiHue MEXTY TIPSIMBIMH,
paccTosiHHEe  MEXJAy  IUIOCKOCTSIMU;
YMEHHE WCIOJb30BaTh MPH PEIICHUU
3a71a4 W3ydeHHbIE (AKTBI M TEOPEMBI
IUIAHUMETPUHN;  YMEHHE  OIICHHMBATh
pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;
I1P610. YMenne OTIEPUPOBATH
MNOHATUSIMH: MHOTOTPAHHUK, CEUYECHHE
MHOTOTpaHHMKa, KyO, Mapajuiefenumnen,
npu3Ma, nupamMua, ¢durypa u
MOBEPXHOCTh  BpalleHMs,  LUJIUHJID,
KOHyC, map, cdepa, cedeHus (QUTYpHI
BpallleHUs, IUIOCKOCTh,  Kacarolascs
chepbl, LUWIMHApPA, KOHYCa, IUIOLIANb
MOBEPXHOCTH  NHPAMUIbl,  MPU3MBI,
KOHyca, LMIUHApA, IUIoHanb cQepsl,
o0beM KyOa, MPSIMOYT'OJIBHOTO
napasuiesienunena, nUupaMuibl, MPU3MBI,
HWIMHIpA, KOHyca, IIapa; yMEHHe
n300paxarb MHOTOTPaHHUKH u
MOBEPXHOCTU BpAICHUSI, X CEYCHHS OT
PYKH, C  TIOMOIIBIO  YEPTEHKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE paclo3HaBaThb CHMMETPHUIO B

IIPOCTPAHCTBE; YMEHHE PACIO3HABATH
IIPaBWJIbHBIE MHOTOI'PaHHUKH;
I1P611 YMmeHue OIIEpPUPOBATH

MOHITHSIMH: JIBUKEHHE B MPOCTPAHCTBE,
noj00HbIe  (UTYpPHl B TMPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIEHUE IJIOMAAeH
MOBEPXHOCTEH U O0O0BEMOB TMOJOOHBIX
buryp npu peuieHun 3aaay;

[1P612. YMmeHune BBIYHUCIATH
F€OMETPUYECKHE  BEIUMYMHBI  (IJIMHA,
yroa, Iomiaab, o00BeM, IUIOIIATh
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- YMCTb HUHTCIPUPOBATH 3HAHUA

n3 pa3HBIX Hp CAMCTHBIX
o0Omnacreii;

- BBIABHUT'aTb HOBBIC nacu,
HpeﬂHaFaTB OpI/IFI/IHaJIBHbIC

MOJXObI U PEIICHUS
- CTaBHTH MPOOJEMBI W 3a7auH,
JOTTYCKAIOIIUE CIIOCOOHOCTh UX
HCII0JIb30BaHUS

B II03HABATEILHOM M COIHAILHOM

IPAKTHKE
OBnaneHue  yHUBEpCAJIbHBIMU
PETYISTUBHBIMU JICHCTBHSMU: Q)
CaMOOpraHu3aLus: JeNaTh
OCO3HAHHBII BBIOOD,
apryMeHTUpOBaTh €ro, Oparth

OTBCTCTBCHHOCTD 3a PCHICHUEC

MOBEPXHOCTH), HCIOJb3Yysd H3yUCHHbBIC
(bOpPMYITBI U METOJIBI;

[1PG13. YMenue ONIepPUPOBATH
HNOHATUSAMH: TPSIMOYTrOJbHAas CHCTEMa
KOOPJMHAT, KOOPJAMHATBHI TOYKH, BEKTOP,
KOOPANHATHI BEKTOpA, CKaJISIpHOE
NPOM3BECHUE, YIOJ MEXIy BEKTOpPaMH,
CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOPA

Ha YHCIIO; HaXOJIUTh
C TOMOIIBIO  H3Y4YEHHBIX  (opMyn
KOOPWHATHI CepeIMHBI OTpe3Ka,

paccTosiHUE MEXIY ABYMS TOUKAMU;
[1P614. YMenue BoIOMpaTh MOIXOISAITAN

W3y4YCHHBII METOI
JUIs  pellleHus 3aJayd, pacro3HaBaThb
MaTE€MaTHYECKHE (daxTsl
U MaTeMaTH4eCKHe MOJIETN B

IMPUPOAHBIX U 06HICCTB6HHBIX SABJICHUSX,

B HCKYyCCTBE;, YMEHHE TPUBOINUTH
NpUMEPHl  MaTeMaTHYeCKUX OTKPBITHH
pOCCUICKOMN u MHPOBOI
MAaTE€MAaTHYECKOU HAyKH

OK 02. HUcnonw3oBars | JInuHOCTHBIE pe3yabTaTsl | [1P64. YMenue OIIEpUPOBATH

COBPEMEHHBIE JOJDKHBl  OTpaXkaTb B 4acTU: | MOHATHAMHU: (QYHKIMS, HENpepbIBHAS

cpeacTBa MIOUCKA, | LEHHOCTH HAy4YHOTO IMO3HAHUS: (GyHKIUS, TPOU3BOAHAs, IEpBOOOpa3Has,

aHaImM3a u | -chopMHPOBAHHOCTH ONpE/ENEeHHbIM  MHTErpajl;  yMEHHue

MHTEpIpeTaluu MHUPOBO33pEHUS, HAaXOJUTh IPOU3BOJHBIC AJIEMEHTAPHBIX

uH(pOpMalHny, U | COOTBETCTBYIOLIETO GyHKIUMI,  HMCIONB3Yys  CIIPaBOYHbBIE

MH(pOpPMAaLMOHHBIE COBPEMEHHOMY YPOBHIO | MaTepHalibl; UCCIIEI0BATh

TEXHOJIOTUU Ui | Pa3sBUTHS HayKu U | B mpocTedIux ciaydasx (QyHKIUM Ha

BBITIOJTHEHUS 3aga4 | oOLIeCTBEHHON IIPAKTUKH, | MOHOTOHHOCTb, HAXOJUTh HAaHOOJIbIINE U

podeccuoHaIbHON OCHOBAHHOTO Ha JMajore | HaMMEHbLIME  3HAueHus  (QYHKIMIA;

JeATebHOCTH KYJIBTYD, CIOCOOCTBYIOUIETO | CTPOUTh TIpadUKd  MHOTOYICHOB €

OCO3HAaHMIO CBOEr0 MeCTa B | UCIOJb30BAHUEM anmapara
HOJIMKYJIBTYPHOM MUDE; MaTeMaTU4YeCKOT0 aHajau3a; NPUMEHSATh
MeranpeaqMeTHble  pe3yNbTaThl | MPOU3BOIHYIO

JIOJDKHBI OTPaXKaTh: OpU pelieHUH 3aJady Ha JIBUKCHHUE;
OBnageHue  yHHMBEPCAJIbHBIMHU | pelIaTh PaKTUKO-OPUEHTHUPOBAHHBIE
y4eOHbIMM  IO3HABATEJIbHBIMU | 3a/la4d Ha HauOOJbIINE M HAUMEHbILIUE
NEUCTBUSAMU: 3HAYEeHUs, Ha  HaXOXJCHHE IyTH,
B) paboTa ¢ nHpopMaIUei: CKOPOCTH M YCKOpPEHUSs

- BNIaJeTh HaBblkamMu monyudeHust | [IP66. VYmenue pemaTb TEKCTOBbIE

UHpOpMALlUM W3 HCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIIATh IIOMCK, aHajus3,
CHUCTEMAaTH3ALNIO0 u
UHTEpNpeTalnui0  MHPOPMALUU
pa3nuyHBIX  BUAOB U (opm
MIPE/ICTaBIICHMS;

- CO3/aBaTh TEKCTHI B PA3JINYHBIX
¢dopmaTax ¢ y4eToM HazHAUYEHUs
uHpopMaluu " I 5:10)71

3aJaud pa3HbIX THUIIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBIKEHHE,
paboTy, CTOMMOCTh TOBApOB M YCIYT,
HAJIOTH, 331a4l U3 OO0JIACTH YIpaBJICHUS
JUYHBIMH U CEeMEHHBIMH (UHAHCAMM);

COCTaBJIATH BBIPAXKCHUA, YpaBHCHUA,
HCPABCHCTBA U UX CUCTEMBI 110 YCIIOBHIO
3aaa4u, HCCICI0BATh IMOJIYYCHHOC
peamieHuc )51 OLICHUBATb

HpaBI(OHOI[OGHOCTL PE3YJIbTATOB,




ayJIUTOPHH, BEIOMpas
ONTUMAJIbHYIO bopmy
MPEICTABICHUS U BU3yaIH3allNN;
- OLEHUBATh JIOCTOBEPHOCTH,

JETUTUMHOCTh HH(popMamu, ee
COOTBETCTBUE IIPaBOBBIM
Y MOPAJIBHO-ITUYECKUM HOPMAaM;

I1P67. Ymenue OIIEpUpPOBATH
HNOHATUSIMH: cpelHee apudmerndeckoe,
MenuaHa, HauOoJblliee M HaMMEHBIIEe

3HAYCHHUS, pasmax, JIACIIEpCHs,
CTaHJApTHOE OTKIIOHEHHWE YHCIIOBOTO
Habopa; yMEHHUE U3BJICKATh,
UHTEPIPETUPOBATH UH(POpMAIHIO,

- UCIIOJIb30BaTh CpeiCTBa | MpeACTaBIEHHYIO B  Tabiauuax, Ha
UH(POPMAITUOHHBIX auarpammax, Tpadukax, OTPaKAOUIYIO
u KOMMYHUKAIIMOHHBIX | CBOMCTBA peaJIbHbIX IIPOLIECCOB
TEXHOJIOTHIl B peIIeHUU | W SBICHHI; MPEICTABISTH HHPOPMAIUIO
KOTHUTHBHBIX, c MOMOIIBIO TabInI
KOMMYHUKATUBHBIX u JUarpaMm; UCCJIEIOBATh
W OpraHu3allMOHHBIX 3a]a4 C | CTAaTHCTHYECKUE JaHHBIC, B TOM YHUCIE C
coOmroeHreM TpeOoBaHUM | MpUMEHEHUEM TpaUUYECKUX METOJIOB U
IPrOHOMUKH, TEXHUKHU | DJEKTPOHHBIX CPE/ICTB;
0€e30MacHOCTH, ruruensl, | [IPG14. YMeHue BoIOUpATh 1MOIXOISAIINI
pecypcocOepexeHusi, MPaBOBBIX | M3yUEHHBIH METOJI
U OTHUYECKUX HOPM, HOPM | IS pEIICHHWS 3a7add, pacro3HaBaTh
nH(pOpMaLMOHHON MaTe€MaTHYECKHE (bakThI
0€30MacHOCTH; u MaTeMaTUYECKHE MOJIEITH B
- BIIAJICTh HaBBIKAMH | TIPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSX,
pacmo3HaBaHUsI W 3alIUTHI | B HCKYCCTBE, YMEHHE TPHUBOIWTH
nHpopmanuy, THGOPMAIIMOHHON | MPUMEPHl MaTeMaTHYECKUX OTKPBITHI
0€30MaCHOCTH JIMYHOCTH poccuiickon u MHPOBOU
MaTeMaTUYECKON HAyKH
OK 03. IInanupoBarh | JIMYHOCTHBIE pesynbtatel | [1PO1. Bnanenue METOJIaMH1
u pean30BbIBATh | JOJIKHBI OTpaxaThb | JOKa3aTeJIbCTB, AJITOPUTMAMU PpEIICHUS
coOCTBEHHOE B YaCTH: JTyXOBHO- | 3ajad, YMEHHUE dhopmynupoBaTh
npodeccruoHalbHOE HPABCTBEHHOT'O BOCITUTAHMUS: OTpEeNeNIeHUs], aKCUOMbI M TEOPEMBI,
u JMYHOCTHOE | - c(OpPMHUPOBAHHOCTH | MPUMEHSITH ux, POBOJUTD
pasBuTHE, HPaBCTBEHHOT'O CO3HaHMS, | JAOKa3aTelbHbIE PACCYXKICHHUS B XOJe
MPEeANPUHUMATENIBCKY | ATHYECKOTO MOBEICHUS; pelleHus 3a/1ay;
IO NEeITeNbHOCTD | - CIIOCOOHOCTH ornenusars | [1P64. VYMenue OIepUpOBaThH
B Mpo(ecCHOHANBHON | CUTYaIuIo u OPUHUMATh | MOHATHSAMH:  (QYHKUUS, HEIpepbIBHAS
chepe, HCMONB30BATh | OCO3HAHHBIE peuieHus, | (yHKUIUSA, TPOU3BOHAS, IEPBOOOpA3HAS,
3HaHHUS 10 TIPABOBOH | OPUEHTUPYSICh Ha MOPAIbHO- | OMPENENCHHBI  WHTErpajg;  yMEHHE
u (uHAHCOBOH | HpPaBCTBEHHbBIC HOPMBI U | HaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX
IrPaMOTHOCTHU EHHOCTH; byHKUMA,  UCHOJB3YyS  CHpPaBOYHbBIC
B pa3IMYHBIX | - OCO3HAHWE JIMYHOTO BKJIAJa B | MaTepUabl; UCCIENI0BATh B MPOCTEHIINX
KU3HEHHBIX CUTYallUsIX | MOCTPOCHUE YCTOMYMBOTO | ciiydasx (QYHKIMM Ha MOHOTOHHOCTb,
Oyayiero; HAXOAWTh HAMOONbBIINE W HaUMEHBIINE
- OTBETCTBEHHOE OTHOIIECHWE K | 3HaueHus (yHKIUH; CTPOUTH Tpaduku
CBOUM  pOAUTENsIM U  (UJIU) | MHOTOWICHOB c UCIOJIb30BAaHUEM
IpYruM YIIeHaM CEeMbH, | anmapara MaTeMaTHYEeCKOT0 aHallu3a;
CO3JIJaHUI0O CEMbH Ha OCHOBE | NMPUMEHSTh MIPOU3BOAHYIO
OCO3HAaHHOTO NPUHATUSA | IPU  PEHIeHUH 3a/ad  Ha JIBU)KCHHUE;
LIEHHOCTEN CEeMENHOM JXM3HU B | pelarh MPaKTUKO-OPUEHTUPOBAHHbBIE
COOTBETCTBUU C TPATUIMSIMH | 33/a4i Ha HAWOOJbIINE M HAMMEHBIITHE
HapojoB Poccuu; 3HAUECHHUs, Ha  HaXO0XKACHHE  IYTH,
MeranpeaMeTHble  pe3yibTaThl | CKOPOCTU U YCKOPEHUS
JOJKHBI OTPaXKaTh: I1P65. YMeHue OIIEpUPOBATH
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OBnaneHue  yYHUBEPCAIbHBIMU
PEryISTUBHBIMU JICHCTBHSIMU:

a) caMOOpraHu3anus:

- CaMOCTOSITEJILHO OCYLIECTBIISATD
MO3HABATEIBHYIO JIEATEIBHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTH U

dbopMmymupoBath  COOCTBEHHBIC
3amaun B 00pa3oBaTEIBHOMN
ACATCIIBHOCTU u KU3HCHHBIX
CHUTYaIHSIX; CaMOCTOSITEIIBHO
COCTaBISTh  IUIAH  PCIICHHS
poOIeMbl c y4ETOM
HUMCHOIIUXCSI pecypcos,

COOCTBEHHBIX BO3MOXKHOCTEM H
MPENNOYTEHUH; J1aBaTh OLIEHKY
HOBBIM CUTYaLlUsM;
croco6cTBOBaTh (HOPMUPOBAHUIO
51 NIPOSIBJICHUIO HIUPOKOU
SpPYAMLIIMM B Pa3HbIX 00JacTAX
3HaHWM, TOCTOSHHO MOBBIIAThH
CBOM 00pazoBaTeNbHbBIN "
KYJIbTYpPHBIN YPOBEHB;

0) CAaMOKOHTPOJIb:

WCIIOJH30BAaTh MIPUEMBI
pedaexcun TS OLIEHKH
CUTyalli¥, BBIOOpAa  BEPHOTO
peleHus;

- yMeThb OILIGHUBAaTh PUCKU H
CBOEBPEMEHHO MPUHUMATH
pELICHHUS 110 UX CHIKEHUIO;

B) OMOLMOHAJBHBIA WHTEIIEKT,

npeanoararomumn
c(hOopMUPOBAHHOCTD:

BHYTpPEHHEH MOTHUBAIIHH,
BKJIFOYAIOIICH  CTpEeMJICHHE K

AOCTHIKCHUIO MLCIIM W YCIICXY,
OIITUMMU3M, HMHHUIIUATUBHOCTB,
YMCHHC ﬂeﬁCTBOBaTB, ucxoasa U3
CBOHUX BOSMO)KHOCTCﬁ;

- SMIATUH, BKJIIOYAOLIEH
CHOCOOHOCTh [IOHUMATb
SMOIIMOHAIBHOE COCTOSIHUE
JIpYruX, Yy4YUTHIBaTb €ro MpHU

OCYIIECTBIICHUH KOMMYHHKAIIIH,
CMOCOOHOCTh K COYYBCTBHIO H
COTIEPEKUBAHHUIO;
- COIMATBHBIX
BKJTIOYAOIIUX CIOCOOHOCTh
BBICTPauBaTh  OTHOIIEHHS  C
IPYIMMHU JIIOABMH, 3a00THTHCS,
MPOSIBIISATH UHTEPEC U pa3pelaTh
KOH(QJIUKTBI

HAaBBIKOB,

NOHATUSIMH:  pallMOHaJbHast (QyHKUUS,
nokaszaTtenbHass ~ (QYHKIHS, CTEIeHHas
byHkus, norapupmuyeckas QyHKIHS,
TPUTOHOMETPHUYECKHE ¢GbyHKIMY,
oOparHple (DyHKIMH; yMEHUE CTPOUTH
rpaduku U3y4YCHHBIX byHKIUH,
UCTIOJIB30BaTh TpapuKH TPU H3YyYCHUH
IPOLIECCOB

Y 3aBUCUMOCTEH, IIPU PELLIEHUH 3a/1a4 U3
JPYTUX y4eOHBIX MPEIMETOB U 3ajad U3
peanbHOM KU3HH; BEIpaXath (hopMynamMu
3aBUCHUMOCTHU MEX]ly BETUUMHAMU;

[IP66. VYmenue pemarb TEKCTOBbIE
3a/la4d pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, AOJM U YacTH, Ha JIBUKEHUE,
paboTy, CTOMMOCTb TOBApOB U YCIYT,
HaJIOTH, 337a4y U3 OOJIACTH YIpaBJICHUS
JUYHBIMU U CEMEWHBIMH (DHHAHCAMHU);

COCTAaBJIATH BBIpaXCHUA, YpaBHCHUNA,
HEPABCHCTBA U UX CUCTEMBEI 110 YCIIOBHIO
3aJadd,  WCCIENOBAaTh  IOJyYEeHHOE
peuicHuc n OLCHUBATH
NPaBIOTI0I00HOCTE PE3YIbTATOB;

[1P67. YMenne OTIEPUPOBATH

MNOHATUSIMU: CpeiHee apudmMeTuyeckoe,
MeauaHa, HauOoJiblliee M HauMEHbIIIee

3HAYCHUS, pa3max, THCTIepCus,
CTaHJApTHOE OTKIIOHCHHWE YHCIIOBOTO
Habopa; yMEHHUE W3BJICKATh,
UHTEPIPETHPOBATH UH(POpPMAIIHIO,

NpEJCTaBICHHYI0 B  Ta0nuuax, Ha
quarpammax, Tpadukax, OTPa)KaroUlylo

CBOICTBa peaIbHBIX MIPOLIECCOB
U SIBIIGHUU; MPEACTaBIATh UH(OPMALIUIO
c MOMOIUIBIO TabIuI
u arpamm; UCCIIeIOBATh

CTaTUCTHUYCCKHUEC OAHHBIC, B TOM YHCJIC C
MNPUMCHCHHUEM l"pa(bI/I‘IeCKI/IX MCTOOJOB U
QJICKTPOHHBIX CPCIACTB,

ITPGS. Ymenue OIEepUPOBATH
MOHATUSMU: CIIy4aiHbIN OTIBIT
U ciyyaiiHoe CcoOOBITHE, BEpPOSTHOCTh
CIIy4aiiHOTO COOBITHS; YMEHHE
BBIYUCTIATH BEPOATHOCTD c
UCTOJIb30BAHUEM IpaPUUECKUX METOMOB;
OPUMEHSITh  (GOPMYJIBl  CIOXKEHUS U
YMHOXEHHUs BEPOATHOCTEM,
KOMOMHATOpHbIE (aKThl U POPMYIBI TIPU
peleHnn 3ajay; OIICHUBATh
BEPOSTHOCTH  peallbHBIX  COOBITHIA;
3HAKOMCTBO co CITy4altHBIMH
BEJIMYMHAMU; yYMEHHE MIPUBOJIUTH
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MPUMEPHI TPOSIBICHUS 3aKOHA OOJIBIITNX
YKCEJ B IPUPOIHBIX

1 OOIIECTBEHHBIX SIBJICHUAX;

[TP614. YMeHue BHIOUPATH TMOIXOISTIIHIA

WU3Y4YCHHBIN METOJ
JUIA  PEIICHUs 3aJa4dd, paclo3HaBaTh
MaTE€MaTHYECKHE (axTbI 51

MAaTE€MaTHYECKUE MOJEIHM B IIPUPOIHBIX
U OOIIECTBEHHBIX  SIBICHUSAX, B
HCKYCCTBE; YMEHHUE IPUBOAUTH IIPUMEPHI
MAaTE€MAaTHYECKUX OTKPBITUNA POCCUHCKON
Y MAPOBOM MaTeMaTU4ECKON HAYKH

OK 04. DddextrBHO
B3aMMO/ICHICTBOBATh

u pabortatb B
KOJUIEKTUBE U KOMAH/IE

JIngaHOCTHEIE pe3yNbTaThl
JTOJDKHBI ~ OTpakaTh B YacTH:
[IEHHOCTH HAY4YHOTO TTO3HAHMUS:
OCO3HAaHUE IIEHHOCTH Hay4HOU
JEeSITEILHOCTH, TOTOBHOCTH
OCYIIECTBIISITh  MPOEKTHYI0 U
HCCTIE0BATEIBCKYIO
NESTETbHOCTh UHANBUIYATbHO U
B TpyIIIe
MeranpeameTHble
JIOJDKHBI OTPaKaTh:
OgnageHue YHUBEPCATHHBIMHU
KOMMYHUKaTUBHBIMU
NEUCTBUSIMHU:

0) coBMecTHas ACSITEIHHOCTD:

- TOHHMAaThb M MCIOJIH30BAaTh
NpPEeUMYIECTBA KOMaHIHOU U
WHIUBUTyaJIbHOU PabOTHI;

- NPUHUMATH MM COBMECTHOM
JESTETbHOCTH, OPTraHU30BBIBAThH
U KOOPJIMHUPOBAThH JCUCTBUS TIO
€e  JOCTIDKEHHIO: COCTaBJISATH
IJIaH JEUCTBUM, paclpeneisiTh

pe3yabTaThl

poaM ¢ y4eTOM  MHCHHUH
YYaCTHHUKOB 00CyX1aTh
pe3yIbTaThI COBMECTHOM
paboTHI;

- KOOPJMHUPOBATh M BBIMOJHAThH
paboTty

B YCIIOBHSX peanbHOro,
BUPTYaJIbHOTO

u KOMOWHHPOBAHHOTO
B3aUMO/ICHCTBHS,

- OCYILECTBJIATh  MO3UTHBHOE
CTpaTeTH4ecKoe TIOBEACHUE B
pa3IMYHBIX CUTYaIIUsX,
MPOSIBIISITH TBOPYECTBO u
BOOOpakeHue, OBITh
WHUIMATUBHBIM.

OByiajicHHe  YHHUBEPCAJTbHBIMU

I1P61. Bnanenue METOIaMHU
JIOKa3aTelNbCTB, AITOPUTMAMH PEUICHUS
3a/1a4; yYMEHUE (dhopMynupoBaTh
OTIpE/ICTICHUsI, aKCHOMBI M TEOPEMB,
IPUMEHSITh uX, IPOBOTUTH
JIOKa3aTeNIbHbIE PACCY)KJIEHUS B XOJE
peIIeHHs 3a/1a4;

[1PG7. Ymenue OTIepUpPOBATH
MOHATUSIMH: CpelHee apudmMeTHdeckoe,
Me/nraHa, HauOoJblllee W HaMMEHBIIEe

3HA4YCHUS, pasmax, JIACIIEpCHs,
CTaHJApTHOE OTKIIOHCHHWE YHCIIOBOTO
Habopa; yMEHHUE W3BJICKATH,
UHTEPIPETHPOBATH nHpOpPMAIIHIO,

NpeJICTaBICHHYI0O B  Talnuuax, Ha
auarpammax, Tpadukax, OTPa)KaroUlylo
CBOMCTBAa  pealbHBIX IMPOLECCOB U
SBJICHUH; MPEACTaBIATh UH(GOPMAIHIO C
MOMOUIBIO TaOIUIN Jarpamm;
UCCJIEIOBATh CTATUCTUYECKHE JTaHHBIC, B
TOM YHCJIe C IPUMEHEHUEM IrpapUUecKux
METOJIOB M 3JIEKTPOHHBIX CPE/ICTB;

ITPGS. YMenue OIepupOBaThH
MMOHATHSIMH: CIIy4aiHbIN OIIBIT
U CIOy4ailHOE€ COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS; yMEHUE
BBIYUCIATH BEPOSTHOCTH c

HUCIIOJIB30BaAHHECM rpa(bnquKHX MCTOOOB,

OPUMEHATh  (OpMYINIBI  CIIOKEHHS |
YMHOXEHHUs BEPOSITHOCTEH,
KOMOMHATOpHbIE (aKThl U POPMYIIBI IIPU
pelLeHnu 3ajau; OIICHUBATh
BEPOSATHOCTH  peallbHBIX  COOBITHIA;
3HaKOMCTBO co CITy4alHbIMH
BEIIMYMHAMU; yMEHUE  TPUBOAUTH

pPUMEPHI TPOSIBICHUS 3aKOHA OOJIBIITNX
YHCel B MIPUPOTHBIX
1 OOIIECTBEHHBIX SBIEHUIX;

[1P614. YMeHue BBIOUpATh MOAXOISIIIHIA
M3YYCHHBIN METOJI
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peFYHSITI/IBHBIMI/I I[GflCTBPISIMPII
r) TpuUHATHE ce0s u APYrux
JOJEH:

- IpUHUMATh  MOTUBBl WU
apryMeHTbl JPYTUX JIOJEH Ipu
aHaJn3e pe3yJbTaToB
JeSITENIbHOCTH;

- IIpUu3HaBaTb CBOC TIIpaBO H

JUIA  PEIIECHUs 3a7add, pPaclo3HaBaTh
MaTeMaTHU4ECKUe (axTbI U
MAaTE€MaTHYECKUE MOJEIHU B IIPUPOIHBIX
U OOIIECTBEHHBIX  SBICHUAX, B
UCKYCCTBE; YMEHHUE IIPUBOAUTH IIPUMEPBI
MAaTE€MaTHYECKUX OTKPBITUNA POCCUHCKON
Y MHPOBOM MaTeMaTU4ECKON HAYKH

OK 05. OcymecTBasiTh

YCTHYIO 51
MACHEMEHHYIO
KOMMYHHKAITHIO

Ha TOCYIapCTBEHHOM
SI3BIKE Poccwuiickoit
denepanuu ¢ y4eToOM
0COOEHHOCTEH
COILIMAJIEHOTO

51 KYJIBTYPHOTO
KOHTEKCTa

IpaBO  JApyrux JIIOJEH  Ha
OIINOKU;

- pa3BHUBaTh CTIIOCOOHOCTH
MOHUMATh MU
C TIO3UIMH JIPYroro YeJIOBeKa
JImuyHOCTHBIE pe3yIbTaThI
JIOJKHBI OTpakaTh
B YacTH: ACTETHYECKOTO
BOCTIMTAHUS:

- OJCTETUYECKOE OTHOIICHHE K
MHUPY, BKJIIOYasl JCTCTHKY ObITa,
HAydHOTO M  TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, Tpyda H
0OIIEeCTBEHHEBIX OTHOIIICHMI;

- CIOCOOHOCTh BOCIPUHHUMATH
pa3IuYHbIE BUIBI  HCKYCCTBA,
TPAIUIMA M TBOPYECTBO CBOETO

U JPYTUX HAapoOJOB, OIIyIIATh
SMOIIMOHAIBHOE BO3JICHCTBUE
HCKYCCTBA;

- YOCXXJIEHHOCTh B 3HAYMMOCTH
IS JINYHOCTHU
U OOIIecTBA OTEYECTBEHHOIO H
MHPOBOTO HCKYCCTBA,
STHHYECKUX KYJbTYPHBIX
TpaauLIAi

¥ HApOJIHOTO TBOPUYECTBA
MertanpeaMeTHbIE  Pe3YNbTaThI
JOJDKHBI OTPaKaTh:

OBnageHue YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

a) oOleHne: - OCYLIECTBIATH
KOMMYHHKAIIHH

BO BCeX c(hepax KU3HU;

- pacno3HaBaTh HeBepOaJbHbIE
cpeactBa OOIIEHUs, TMOHUMATh
3HaYeHHUE COIMAIbHBIX 3HAKOB,
pacro3HaBaTthb MPEANOCHIIKI
KOHQUIMKTHBIX  CHUTyallMd |
CMsr4aTh KOH(JIUKTBI;

- pPa3BepHYTO M  JIOTUYHO
u3JaraTh CBOI TOYKY 3PEHHS C
WCIOJIb30BAHUEM SI3BIKOBBIX

I1P61. Bnanenue METOIaMHU
JI0OKa3aTelIbCTB, AJTOPUTMAMH PEIICHUS
3a/1a4; yYMEHUE (hopMynupoBaTh
OTIpeNeNICHUs], AKCHOMBI W TEOPEMBI,
MPUMCHSITh uxX, MTPOBOIUTH
JI0OKa3aTelIbHbIC PACCY)KIEHUS B XOJe
pelIeHus 3a/1ay;

[IP66. VYmenue pemarbh TEKCTOBBIC
3a/la4yd Pa3HbIX TUIIOB (B TOM YHCIE Ha
MIPOIICHTHI, JOJU M YacTH, Ha JBUKEHUE,
paboTy, CTOMMOCTb TOBApOB M YCIYT,
HAJIOTH, 33/1a4d U3 00JaCTH YIpaBleHUS
JUYHBIMH U CEMEHHBIMU (PUHAHCAMU);
COCTaBIIAITh  BBIPAXKEHHUS, YpaBHEHUS,
HEPAaBEHCTBA U MX CHCTEMBI 110 YCIOBHUIO
3aJaud,  HCCJIeNOBaTh  MOJYyYEHHOE
pelieHue u OLICHUBATh
MPaBI0I0I00HOCTH PE3yJIbTaTOB;

ITPGS. YMenue OIepUpOBaThH
MOHATUSIMU: CIIy4aiHBIN OTIBIT
U CcIoy4ailHOE€ COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS; yMEHUE
BBIYUCTISATH BEPOATHOCTD c
UCIOJIb30BaHNEM T'paUIeCcCKUX METOOB;

OPUMEHSATh  (QOPMYJBI  CIOXKCHHUS U
YMHOYCHUS BEPOSITHOCTEH,
KOMOMHaTOpHBbIE (PaKTHI U HOPMYIBI TIPU
peleHUH 3ajay; OIICHUBATh
BEPOSITHOCTH  PEaJbHBIX  COOBITHIA;
3HAKOMCTBO co CITy4altHBIMH
BEJIMYMHAMU; yMEHUE MIPUBOIUTH

MpUMEpHI TMPOSIBICHUS 3aKOHA OOJBIINX
YHCe B MIPUPOTHBIX
1 OOIIECTBEHHBIX SBIEHUIX;

[1P614. YMeHue BbIOUpATh MOAXOISTIIHIA
W3YYCHHBIN METOJ ISl pelleHHs 3a/1auH,
pacmo3HaBaTh MaTeMaTH4eckue (DakThl 1
MaTeMaTHYeCKUe MOJIENHU B MPUPOIHBIX
u OOII[ECTBEHHBIX  SBJICHUAX, B
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CpE/CTB

UCKYCCTBE; YMEHHUE IIPUBOAUTH IIPUMEPBI
MAaTE€MAaTHYECKUX OTKPBITUNA POCCUHCKON
Y MUPOBOM MaTeMaTU4ECKON HAYKH

OK 06. IlposBasaTs
rpaXk JaHCKO-
MaTPUOTHYECKYIO
MO3ULHUIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE MOBEJCHUE
Ha OCHOBE POCCUHCKHUX
JTyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B
qucie

c Y4ETOM
rapMOHHU3ALNH
MEKHAIMOHATbHBIX

U MEXKPEITUTHO3HBIX
OTHOIIICHHUH,
MPUMEHATh CTaHJIaPThI
AHTUKOPPYINIIHOHHOTO
MOBEACHUSA

TOM

JInyHoCTHBIE pe3yibTaThl
JOJI’)KHBI OTp AXKaTh
B YaCTH:

- Fpa)KI[aHCKO Tro BOCIIUTAHUA .
HpI/IHflTI/IC Tp AIUITUOHHBIX
HanmMOHAJIBbHBbIX,
00I1IeYeI0BEUECKUX
FYMaHI/ICTI/I‘-IeCKI/IX

Y JEMOKPAaTHICCKUX IIEHHOCTEH;
-TIATPUOTHYECKOTO BOCITUTAHUSI:
IIEHHOCTHOE  OTHOIIEGHHE K
rOCyIapCTBEHHBIM CHMBOJIaM,
HMCTOPUYECKOMY W TPUPOTHOMY
HaCJICIUIO, MMaMSTHHKAM,
TpaguuusM  HaponoB Poccun,
nocTmkeHusM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX
U TpyIe;

MeTtanpeMeTHbIE  Pe3YJIbTaThI
JIOJDKHBL  OoTpaxkathb: OBiazeHne
YHUBEPCAITbHBIMHU
pPeryIsSTUBHBIMH  JICHCTBUSIMH:
B) SMOIMOHAIBHBIA HWHTEJUICKT,
MPEITOIar At
c(hopMUPOBAHHOCTD:
--CaMOCO3HAHMS, BKJIIOYAIOIIETO
CIIOCOOHOCTH  IOHMMATh  CBOE€
SMOIMOHAILHOE COCTOSIHUE,
BHUJICTh HAIlpaBJICHUS Pa3BUTHS
COOCTBEHHOM  SMOLIMOHAJIBHOMI
ctepsl, ObITh YBEpEHHBIM B ce0e;
- caMOpETyJIupOBaHUS,
BKJIFOYAIOIIETO  CAMOKOHTPOJIb,
yMEHHE MIPUHUMATH
OTBETCTBEHHOCTH 3a CBOE
IIOBECHHE, CIIOCOOHOCTE
aZanTUPOBAThCS K
SMOIIMOHAILHBIM HM3MEHEHHSAM H
OpOSBISATE  THOKOCTh,  OBITH
OTKPBITBIM HOBOMY;

- BHYTpPEHHEH MOTHBAIIHH,
BKIIIOYAIOIIEH  CTpeMJIeHHEe K
JNOCTIIKEHUIO TENH W YCIexy,
OIITUMM3M, WHUIUATUBHOCTD,
yYMEHHE JeWCTBOBATh, UCXOJS W3
CBOHMX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOUAIOIIEH
CIIOCOOHOCTD HOHUMATh
AMOLIMOHAIILHOE COCTOSIHUE

I1P61. Buanenue METOAAMH
JI0KA3aTebCTB, AITOPUTMAMH PEIICHUS
3amaq; yMEHHe (bopmynupoBaTh
OTIPE/ICTICHUsI, aKCHUOMBI M TEOPEMB,
IPUMEHSTh uX, IPOBOJTUTH
JIOKa3aTelIbHBIE PACCY)KICHHS B XOJE
peleHus 3a/1ad;

[IP66. VYmeHue pemarb TEKCTOBBIE
3aJauM pa3HbIX THUIIOB (B TOM YHUCIIE Ha
IPOIICHTHI, JOJIM M YacTH, Ha JBIDKEHHE,
paboTy, CTOMMOCTH TOBApOB W YCIYT,
HAJIOTH, 33/1a4¥ W3 OOJIACTH YIPaBIICHUS
JUYHBIMU U CEMEWHBIMH (DHHAHCAMHU);

COCTaBJISITh  BBIPAXKCHHS, YpPaBHEHHS,
HEPaBEHCTBA U WX CHUCTEMBI IO YCIIOBHUIO
3a7a4d,  WCCIEeNOBaTh  IOJYYEHHOE
penieHue " OIICHUBATh
IpaBAONOA00HOCTh PE3YIIBTATOB;

[1PG7. Ymenue OTIepUpPOBAThH

MOHSATUSAMHU: CpeHee apudMeTHYECKoe,
MeauaHa, HauOoJiblliee M HauMEHbIIIee

3HAYCHUS, pa3max, THCTIepCHs,
CTaHJApTHOE OTKIIOHCHHWE YHCIIOBOTO
Habopa; yMEHHUE W3BJICKATh,
UHTEPIPETHPOBATH nHpOPMAIIHIO,

NpEJICTaBICHHYI0O B  Ta0nuuax, Ha
quarpammax, Tpadukax, OTpaKarollyro

CBOICTBa peaIbHBIX MIPOLIECCOB
U SIBIIGHUH; MPEACTaBIATh UH(OPMALIUIO
c MOMOIUIBIO TabNIuI
u arpamm; UCCIIEIOBATh

CTaTUCTHYCCKHUEC HAaHHBIC, B TOM YHCJIC C
MNPUMCHCHHUEM l"pa(bI/I‘IeCKI/IX MCTOJOB U
QJICKTPOHHBIX CPCIACTB,

ITPGS. Ymenue OIEepUPOBATH
MOHATUSMU: CIIy4aiHbIN OTIBIT
U CcIoy4ailHOE COOBITHE, BEPOSATHOCTH
CIIy4aifHOTO COOBITHS; yMEHUE
BBIYUCTIATH BEPOATHOCTD c
UCTOJIb30BAHUEM IpaPUUECKUX METOMOB;
OPUMEHSITh  (GOPMYJIBl  CIOXKEHUS U
YMHOXEHHUs BEPOATHOCTEH,
KOMOMHATOpHbIE (aKThl U POPMYIIBI IIPU
peleHnn 3ajau; OIICHUBATh
BEPOSATHOCTH  pEAbHBIX  COOBITHIA;
3HAKOMCTBO co CITy4altHBIMH
BEJIMYMHAMU; yMEHUE MIPUBOIUTH

MMPUMEPHBI MPOSABJICHUSA 3aKOHaA OOJIBIIIHX
qUCCII B MMPUPOJHBIX
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ApPYI'MX, YYUTBIBaTb €ro IIpU
OCYIICCTBJICHNN KOMMYHUKAIIUH,
CIOCOOHOCTh K COYYBCTBHIO H

COTIEPEIKUBAHHMIO;
- COIIUAJIBHBIX HAaBBIKOB,
BKJIFOYATOIIIX CIIOCOOHOCTD
BI)ICTp anBaTb OTHOLICHUA

C IPYTUMH JIIOJAbMH, 3a00TUTHCH,
MPOSIBJIATH MHTEPEC U pa3peliaTh

Y OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMeHue BIOUPATH TMOIXOISTIIHIA
W3Y4YEHHBIM METOJ JUIS pelIeHUs 3a/1a4H,
pacrio3HaBaTh MaTeMaTHYeCKue (PakThl U
MAaTE€MaTHYECKUE MOJEIHM B IIPUPOIHBIX
51 OOIIECTBEHHBIX  SIBJICHUSX, B
HCKYCCTBE; YMEHHUE IPUBOAUTH IIPUMEPBI
MAaTE€MAaTHYECKUX OTKPBITUNA POCCUHCKON
Y MHPOBOM MaTeMaTU4ECKON HAYKH

KOH(IJIUKTHI
OK 07. CopnetictBoBaTh | JIMuHOCTHBIE pesyabTaTsl | I1P61. Bnanenue MeTOIaMHU
COXPAHEHUIO JOJIKHBI OTPa)XXaThb | JOKAa3aTeJIbCTB, AJTOPUTMAMM PpELICHUS
OKPY)KAIOIIEH  Cpelsl, | B YacTH: JKOJIOTMYECKOTO | 3az7ad; YMEHHE dbopMynMpoBaTh
pecypcocOepeReHuIo, BOCIIUTaHMS: OIIPENENICHUsI, AKCHOMBI W TEOPEMBI,
MPUMEHSITh 3HAHUS | - aKTUBHOE HENPUATHE JEUCTBUM, | IPUMEHSThH ux, IPOBOJUTH
00 M3MEHEHUH | MPUHOCALIUX BPEJ OKPYKAIOIIEW | JOKa3aTelIbHbIE PACCYXICHUS B XOJE
KJINMAaTa, IPUHLHUIBL | CpeAc; pelIeHus 3a1a4;
OepexIIMBOTO - yMeHue  mporHosupoBaTh | [1P64. YMenue OIIEpUpOBATH
IIPOU3BO/ICTBA, HeOaronpusiTHbIE NOHATUSIMM:  (YHKIUS, HENpepbIBHAS
3¢ deKTUBHO JKOJIOTHYECKHE nocneAcTBus | (pyHKIUS, MPOU3BOAHALA, IEPBOOOpa3Has,
JENCTBOBATH B | IPEANPUHUMAEMBIX  JIEWCTBUM, | ONpPENCIICHHBIA  WHTErpall;  yMEHHUE
Ype3BbIYaHBIX MPEAOTBPALLATE UX; HaxOJUTh TPOW3BOJHBIEC 3JIEMEHTAPHBIX
CUTYaLHIX - pacuMpeHue omnbiTa | QYHKUMH,  HCIONB3ys  CIIPABOYHBIE
JESATEIIBHOCTH  JKOJIOTMYECKOM | MaTepHallbl; UCCIEN0BaTh B IPOCTEHIINX
HaIPABJICHHOCTH; ciydasix (QYHKIMM HAa MOHOTOHHOCTb,
MeranpeaqMeTHble  pe3yibTaThl | HaXOAWTb HaWOOJIBLIME M HaUMEHbIINE
JOJDKHBl OoTpakaTh: OBnajgeHue | 3HaueHHs] (QYHKIUM; CTPOUTh TpapuKH
YHHUBEPCAIbHBIMH y4eOHBIMH | MHOTOYJICHOB c HCIIOJIB30BAHUEM

MO3HABaTEILHBIMU JCHCTBHUSIMH:
0) 0a30BBIC HCCIIEIOBATEILCKHE
IEUCTBUS:

- pa3pabarbIBaTh IUJIAH PEIICHUS
poOIeMbI

C YYETOM aHaju3a HMEIOIINXCS
MaTepHaTbHBIX

U HEMaTepHUAbHBIX PECYPCOB;

- OCYIIIECTBIISATH
1eJICHAIPaBICHHBIN ITOKCK
nepeHoca CpeACTB M CIOCO00B
IEUCTBUA

B IIpo(hecCHoHANBHYIO Cpeay;

- yMeTh TMEPEeHOCUTh 3HAHUS B
MO03HABATEIBHYIO

u MPAKTHYECKYIO
JKU3HEAEATENLHOCTH;
OBnageHue YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU
JIEMCTBUSIMU:

0) coBMeCTHas ACSATCIBHOCTD:

- mpeasiaraTb HOBBIE MPOEKTHI,
OLIEHUBATh Haeu
c MO3HUIUN HOBU3HEI,

oOiactu

anmapara MaTeMaTH4YecKoro aHallu3a;
MPUMEHSTh MPOU3BOJHYIO IIPU PEIICHUU
3aa4 Ha JIBI)KEHUE; pelIaTh MPaKTHKO-
OPUEHTUPOBAHHBIC 3a/1auu Ha
HauOOJbIINEe M HAaWMEHBIINE 3HAYCHMUS,
HAa HaXOXJEHUE IWYTH, CKOPOCTH U

YCKOpEeHUs

ITPGS. Ymenue OIEepUPOBATH
NOHATUSIMHM:  pallMOHaibHAs (YHKUHUSA,
nokaszareiabHas  (yHKIHS, CTeleHHas
byukums, norapudmuyeckas (QyHKIUS,
TPUTOHOMETPHUECKUE byHKIHIH,
oOpaTtHble (DYHKIIMM; yMEHHE CTPOUTH
rpaduKu M3YYEHHBIX GbyHKUINH,
UCIOJIb30BaTh T'pauKu TpU H3YYCHUU
IPOLIECCOB

Y 3aBUCUMOCTEH, IIPU PELLIEHUN 3a/1a4 U3
JPYruX y4eOHbIX MPEIMETOB U 3ajau U3
peanbHOU KU3HM; BbIpaxarh (hopMynaMu
3aBUCUMOCTHU MEX]ly BETUYMHAMU;

[1P66. VYmeHue pemarb TEKCTOBbIE
3a/la4d pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JIBKEHUE,
paboTy, CTOMMOCTh TOBApPOB M YCIYT,
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OPUI'MHAJIBHOCTH, IPAKTHYECKOU
3Ha4UMOCTH;

HAJIOTH, 3371a4l U3 OOJIACTH YIPaBIICHUS
JUYHBIMA U CEMEHHBIMH (HHAHCAMM);

OsgnaacHue YHUBEPCAJIBHBIMU | COCTABJSATH  BBIPAXKECHUS, YpPaBHEHHS,
peryasiTUBHBIMU JIEUCTBUSMU: HEPABEHCTBA U X CUCTEMBI MO YCIOBUIO
0) CaMOKOHTPOJIb: 3aJa4H, HCCIeI0BaTh MOJIy4YEHHOE
- JaBaTb  OLEHKY  HOBBIM | pEILICHUE u OLICHHBATh
CUTYaLMSIM, BHOCUTBH | MPaBIOINOJA00HOCTh Pe3yIbTaTOB;
KOPPEKTUBBl B  JesaTeNbHOCTh, | [IP614. YMenue BoIOUpaTh MOAXOASIIANA
OIICHHBATh COOTBETCTBHUE | M3YYCHHBIM METOJ JUISl PEIICHUS 3a/a4H,
pPE3yJAbTATOB LEISAM pacrno3HaBaTh MareMaTU4eckue (akTol U
MAaTeMaTUYECKUE MOJEIU B MPUPOJIHBIX
u OOIIEeCTBEHHBIX SIBIICHUSX, B
HCKYCCTBE€; YMEHNUE MPUBOIUTH NPUMEPBI
MAaTE€MAaTHYECKUX OTKPBITUNA POCCUNCKON
Y MHPOBOM MaTeMaTH4ECKON HAYKH
IIK 1.1. JIn4HOoCTHEBIE pesynbratel | [1PO1. Bnanenue METOJaMu
AHaA3UpPOBATH JIOJDKHBI OTpaXkaTh | JIOKA3aTEJIbCTB, AJTOPUTMAMHU PELICHUS
paboTy CTAaHITMOHHBIX, | B YaCTH: TPYJAOBOTO BOCIUTAHUA: | 3ajad, yMEHHUE dhopmynupoBaTh
MEePETOHHBIX, - TOTOBHOCTb K TPYAY, OCO3HAHUE | ONPEACNICHUSI, AaKCUOMBI U TEOPEMBI,
MHKPOIPOIIECCOPHBIX IEHHOCTH MAacTEpCTBA, | MPUMEHATH UX, MIPOBOJIUTH
1 TAATrHOCTHUYCCKHUX TPYyI0JII00HE; JIOKAa3aTeJIbHbIE PACCYKACHUS B XOJe
CHUCTEM aBTOMATHKHA MO | - TOTOBHOCTh K  AKTUBHOW | pEIICHUS 3a/]ady;

MPUHIAITHATHHBIM
cxemam

[IK 1.3. I[IpoBoauTH
M3MepeHus mapaMeTpoB
MPUOOPOB U YCTPOUCTB
CUTHAJIN3alluH,
LEHTpATU3alNU U
OJIOKMPOBKH.

[IK 3.2. OcymiecTBiaaTh
PETYIHUPOBKY U
MIPOBEPKY pabOTHI
YCTPOICTB U MPUOOPOB
CUTHAJIN3all1H,
LEHTPATU3alUU U
OJIOKMPOBKH.

JESTETLHOCTH TEXHOJIOTHYSCKOMH
W COIMaJBbHOW HAINPaBICHHOCTH,
CIOCOOHOCTh WHUIIMAPOBATH,
TUTAHUPOBATh M CAMOCTOSITEITLHO
BBITIOJTHATH TaKyro
JeSITEebHOCTb,

- UHTEpPEeC K pa3IMyHbIM chepam
npoeCCHOHAITBHOU
eATEILHOCTH/

- TOTOBHOCTh M CIIOCOOHOCTH K
00pazoBaHUIO

U caMo00pa30BaHHIO Ha
NPOTSDKEHUH BCEH JKU3HU

[1P614. Ymenue BoIOMpaATh TOXOISAIINAN
M3YYEHHBII METOJ JJIsl pelleHus 3a7ayu,
pacro3HaBaTh MaTeMaTH4eckue (hakThl U
MaTeMaTHYeCKUEe MOJIENH B MPUPOIHBIX U]
OOILIIECTBEHHBIX SIBJICHUSIX, B HCKYCCTBE;
yMEHHE MPUBOIUTH MIPUMEpBI
MaTeMaTUYECKUX OTKPBITUUA POCCHICKOU
1 MUPOBOM MaTEeMaTUYECKOW HAYKH

- IUYHOCTHBbIE Pe3yJIbTAThI:
JIP.2 IlposBnsitomuii akTUBHYIO TPa)XJIaHCKYIO MO3UIINIO, IEMOHCTPUPYIOIIHUNA MPUBEPKEHHOCTh

IPUHLUIAM YECTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH, SKOHOMMYECKM AKTUBHBIH M YYacTBYIOIIUH B
CTYIEHYECKOM M TEpPUTOPUAIILHOM CAMOYIpPAaBICHMH, B TOM YHCIIE Ha YCIOBUAX JOOPOBOJIBYECTBA,
IPOAYKTUBHO B3aWMOJICHCTBYIOIIUI M y4aCTBYIOLIH B EITEIbHOCTH OOIIECTBEHHBIX OpraHu3aluil.

JIP.4  TlposBastomuii 1 JEeMOHCTPUPYIOLINH yBa)keHUE K JIFOJSIM TPY/a, OCO3HAIOIINI IIEHHOCTh
cooctBeHHOoro Tpyna. Crpemsmuiics K (GOPMHPOBAHUIO B CETEBOM cpele JUYHOCTHO H
po(hecCHOHATBFHOT0 KOHCTPYKTUBHOTO «LIU(POBOTO Cie1ay.

JIP.23  TlomydyeHune oOy4aromMMHUCS BO3MOKHOCTH CaMOPACKpPBITHS UM CaMOpeasln3alus
JIMYHOCTH.

JIP.30 OcymecTBigoOmMil MOUCK U HCNOJIb30BaHME WHGPOpPMAlUM, HEOOXOJUMON st
3 PEKTUBHOTO BBINOJHEHUS Pa3IMYHbIX 3314, MPO(HECCHOHATBHOTO M IMYHOCTHOTO PA3BUTHS.

DopMONUIIPOMEKYTOUYHON  aTTeCTAllMM IO Y4eOHOMYNpEAMETY SBISIOTCS 3a4eT ¢ OLEeHKOM
(Icemectp) m muceMeHHbIi Ik3amen (Il cemectp).
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2 PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA,

HOJJIEXKAINUE ITPOBEPKE

2.1 B pesynbTare aTTecTanuy MO y4eOHOMY MPEAMETY OCYIIECTBIISIETCS KOMIUIEKCHAs IPOBEpKa
CIICAYIOIIMX yMEHUH W 3HAHWH, a TaKkkKe AWHAMHMKAa (OPMHPOBAHHA OOLIUX, MPO(ECCHOHATBHBIX
KOMIIETEHIIMHI U JINYHOCTHBIX PE3yJIbTAaTOB B pAMKAX IPOrPaMMbl BOCIIUTAHUS:

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
NEeATEIIBHOCTH [IPUMEHUTEIILHO kK | P7, Tema 7.6
Pa3JINYHBIM 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. ITmannpoBath

Y peayn30BbIBATH COOCTBEHHOE
npodecCuoHaNIbHOE

Y JIMYHOCTHOE pa3BUTHE,
MpeNPUHUMATEIBCKYIO 1eATEIbHOCTh
B npodeccuoHanbHOM chepe,
MCI0JIb30BATh 3HAHUS MO MTPaBOBOM

1 (PMHAHCOBOU I'PAaMOTHOCTH

B Pa3JIMYHBIX )KHU3HEHHBIX CUTYaLlUsAX
JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue

YcTHbI onpoc
Pe3ynbrar BhIOTHEHUS
MPAKTUYECKUX U
CaMOCTOSITEIHHBIX PabOT

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBAThH M PabOTaTh B
KOJUICKTHBE U KOMaH/IE

JIP 2,4,23,30

P2, Tema 2.1

TectupoBanue
VYcTHblit onpoc

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

JIP 2,4,23,30

P13, Tema 13.1

TectupoBanue
YcTHBI onpoc

OK 06. ITposiBIIATE rpak1aHCKO-
MaTPUOTUYECKYIO MTO3ULIUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE

Ha OCHOBE POCCUICKUX TyXOBHO-
HPaBCTBEHHBIX LIECHHOCTEH, B TOM YHUCIIE
C Y4€TOM TapMOHM3ALNH
MEXHAIIMOHAJIbHBIX

U MEXPEIUTHO3HBIX OTHOLIEHUH,

P7, Tema 7.10

TectupoBanue

YcTHBIN onpoc
Pe3ynbprar BBIIOJIHEHNS
MIPaKTUYECKUX U
CaMOCTOATENbHBIX paboT
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MPUMEHATH CTaHAAPTHI
AHTUKOPPYINLHUOHHOTO MTOBEICHUS
JIP 2,4,23,30

OK 07. CozeiicTBOBAaTh COXPaHEHUIO
OKpYKalollel Cpebl,
pecypcocOepexeHUI0, TIPUMEHSTh
3HaHUS 00 U3MEHEHUU KIIUMarTa,
MIPUHLIMIIBI OEPEXKIUBOTO
IIPOU3BOJICTBA, 3PPEKTUBHO
JIEMCTBOBATH B UPE3BbIYANHBIX
CUTYaIUSIX

JIP 2,4,23,30

P13, Tema 13.3

TectupoBanue
VYerHbIM onpoc

[IK 1.1. Aranu3upoBats padoTy
CTAaHOUOHHBIX, TIEPECTOHHBIX,
MUKPOIIPOI[ECCOPHBIX U
AUATrHOCTUYCCKUX CUCTEM aBTOMATUKU
10 MPUHOUITHAIIBHBIM CXEMaM

JIP 2,4,23,30

P1,Temald

TecTtupoBanue
VYerHbIM onpoc

[IK 1.3. IIpoBoANTH M3MEPEHUS
rapaMeTpoB MPUOOPOB U YCTPOICTB
CUTHAIM3ALMY, LEHTPAIU3ALNU U
OJIOKUPOBKH.

JIP 2,4,23,30

P 12, Tema 12.4, 13.2

TectupoBanue
VYerHbIl onpoc

[IK 3.2. OcymecTBIATh PETYIUPOBKY U
MIPOBEPKY pabOTHI YCTPONCTB H
MPUOOPOB CUTHATM3AIINH,
LEHTPATU3alUU U OJOKUPOBKH.

JIP 2,4,23,30

P 13, Tema 13.6

TectupoBanue

VYcTHbli onpoc
Pe3ynbrar BIOTHEHUS
MPAKTUYECKUX U
CaMOCTOSITEIHHBIX PabOT
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3 OHEHKA OCBOEHUS YYEBHOI'OIIPEIMETA

3.1. ®opMBbI U MeTO/IbI OLIEHUBAHUA
[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

IIK 1.1,
JIP 2,4,23,30

Tema 1.1.-1.3.

Iens u 3amaun
MaTeMaTHKH TIPH
OCBOEHUU
crenuaibHOCTU. Uncna
1 apuMeTHIeCKIe
oTiepary Ha/l HUMH.
[IpouenTtHbie
BBIYUCIICHUS.
['eomerpus Ha
TIJIOCKOCTH.

Yemuwiu onpoc

Camocmosamenvuas paboma

Nel

IIK 1.1,
JIP 2,4,23,30

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

Yemuwi onpoc

Ilpakxmuuecroe 3ansmue Nel
Camocmosmenvuas paboma

Nel

JIP 2,4,23,30

Tema 1.5.-1.7.
YpaBHeHus u
HepaBeHCTBa. CUCTEMBI
YPaBHEHUH U
HEPaBEHCTB.
[IpakTHueckoe 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».

Yemmuwiti 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 Camocmosamenvuas 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

3HAHUM.

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. Yemuwui onpoc JIP 2,4,23,30
[Tonsitre 06 06beMe OK 02

Tena.

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

[IpakTrdeckoe 3aHaTHe
Ne24«O0BbeEMBI TED.
KomOunanuu

HpaKmuquKoe 3aHAnmue

Ne24

23



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. [loka3arenbHas
byHKIHS.
[IpakTrueckoe 3aHsaTHE
Ne32«IToka3zaTenbHbIe
YpaBHEHUSY..
[IpaxTrueckoe 3aHsaTHE
Ne33 «IlokazarenbHbIe

Ne32
IIpakmuueckoe 3anamue
Ne33

HEPaBEHCTBAY.

Pazgen 11. IK3amen OKO0l,
Jlorapudmel. JIP 2,4,23,30
Jlorapudmuueckas

GyHKIMS.

Tema 11.1.-11.9.
Jlorapudwm uucina.
CaoiicTBa jorapru(mos.
Onepanus
sorapuGMupoBaHHs.
[IpakTrueckoe 3ansaTue
No34«Jlorapudmbry.
Jlorapudmuueckas
(dhyHKIIHSA, €€ CBOWCTBA.
[IpakTrueckoe 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.
Pazgen 12. IK3amen IIK 1.3
MHoxecTBa. JIP 2,4,23,30
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. Yemmuwiti onpoc IIK 1.3
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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DJIeMEHTHI OKO07,
KOMOWHATOPHKH, IIK 1.3, 3.2,
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.- Yemmuwiti onpoc 1IK 3.2
13.6.IIpakTr4eckoe Camocmosmenvras paboma | JIP 2,4,23,30
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 Ipakmuyeckoe 3anamue

CTaTHCTHKAY. No37

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

DNeMEeHTHI Nel2

KOMOMHATOPHUKH, Ilpakmuueckoe 3anamue

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. Yemuwu onpoc JIP 2,4,23,30
PaBHOCUIIBHOCTH Camocmosmenvuas paboma

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€ 33/1a4M U 3a/1aHus (pacu€THble, 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)
HcTopuueckue cBeIeHNs O Pa3BUTHH aJIreOpBhI.

[TpunoxeHus poU3BOIHON K PEHICHUIO (PU3NYECKUX 3a/1ad.
[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. Ilnomans MOBEPXHOCTH MHOTOT'PAHHUKOB.

17. TInomame MOBEPXHOCTEH TN BPAILICHHUS.

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 BBICTAaBISIETCS OO0YyYaroIIeMYyCs, €CId TeMa PacKphiTa BCECTOPOHHE; MaTepuai
mofoOpaH  aKTYaJlbHBIN,M3J0KEH  JIOTHYHO W [OCJENOBATEeNbHO,  MaTepuan  JOCTaTOYHO
WUTIOCTPUPOBAHOCTOBEPHBIMI  MIPUMEpPaMU;  TMPE3CHTAllusi  BBICTPOEHA B COOTBETCTBHH  C
TEKCTOMBBICTYIICHUS, apTyMEHTAIUsl U CUCTEMa JJOKAa3aTeIbCTB KOPPEKTHBI.

«4» — 0alIoB BBICTABIAETCA OOyYaroIIeMYyCs, €ClIM TeMa pacKpbiTa BCECTOPOHHE; HMEIOTCA
HETOYHOCTH BTEPMHUHOJIOTUU U U3JIOKEHUU, HE HCKAKAIOLIUE COJEp)KaHWE TEMbI, MaTepHalnogoopaH
aKTyaJIbHBIM, HO U3JI0KEH C HApYIIEHUEM MOCIIe0BATEILHOCTH;HEAOCTATOYHO JOCTOBEPHBIX TPUMEPOB.

«3» — OaIoB BBICTAaBISETCS OOYyYaroLIeMycs, €CIM TeMa COOOLIEHHS COOTBETCTBYET
COJICpKAHHIO, HOPACKPHITA HE IOJIHOCTBIO; HMEIOTCS CephE3HbIe OINMOKM B TEPMUHOJOTHHU H
U3JI0KEHNH, 4aCTUYHO HCKaXKarolue CMBICT COJIEpKaHUs yueOHOro MaTepuania,
MaTepuag  M3J0KEH  HEMOCJIEeNOBAaTeIbHO M HEJIOTMYHO;  HEAOCTaTOYHO  JOCTOBEPHBIX
IIPUMEPOB.

«2» — 0aJlJIOB BBICTABJISIETCS 00YUYAIOIIEMYCsl, €CIIM TeMa HEe COOTBETCTBYET COIEPKaHMUIO,
HEpPaCKpbITa; 10100paH HEJOCTOBEPHBIN MaTepHal; rpyOble OINOKH B TEPMUHOJIOTHH UU3JI0KEHHUH,
MOJIHOCTBIO MCKaXKaIOIINE CMBICII COJepKaHUs yueOHOro MaTepraia;uH(popMaIis 13oKeHa 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 yrciio 720.

Cdopmynupyiite TeOpeMy O JIETCHHUH C OCTATKOM.

Uto Takoe B3aMMHO IPOCTHIE Ymcia?

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 CMbICI TPOU3BOTHON?

CdopmynupyiiTe onpeneneHue Iporu3BOHOM.

[lepeuncnure ocHOBHBIE NpaBuia TupdHepeHIMPOBAHUS.

[lepeuncnure OCHOBHBIE AKCHOMBI CTEPEOMETPHUU U UX CIEJICTBUS.

Kakue npsiMble B MpoCTpaHCTBE HA3BIBAIOTCS MapalieIbHbBIMU?

Jaiite onpeneneHrne napauieIbHOCTH NPSIMOM U TNIOCKOCTH B TPOCTPAHCTRBE.
Kakue npsimble B IpoCTpaHCTBE HAa3bIBAIOTCS CKPEIIMBAIOIIUMHUCS?

UTto Takoe yrosa Mexay CKpeluBaloIUMUCS TPSIMbIMU ?

JlaiiTe onpenenenye NepreHInKyaIspHOCTH MPSIMON U IIIOCKOCTH B IPOCTPAHCTBE.

Uto Takoe nepneHauKysp?

Uto Takoe nmpoeKus NpsiMoi Ha MIIOCKOCTh?

Kaxkue niaockocTy B IpOCTPaHCTBE HA3bIBAKOTCS MEPIEHAUKYISIPHBIMU?
Uto Takoe NByrpaHHbIN yromu?

Uto Takoe pagukan?

[Tepeuncnure cBOMCTBA KOPHA N-O CTEIIECHH.

Kak BpIUMCINUTD 3HAYEHHUE CTEIIEHU C JIOOBIM L[EIOUYHUCICHHBIM MOKa3aTeneM?
Kak npeobpa3oBbIBaTh BHIpaXKEHUS, COJIEPKAIINE PAIUKAIIbI?
[IpuBeauTe mpuMepsl CTENIEHHBIX (PYHKIIUMN.

JlaiiTe onpenenenue noka3aTeabHON (QYHKITUH.

[lepeunciure cBOMCTBA MOKa3aTEIbHON (DYHKITUH.

[IpuBeauTte mpuMepsl MOKa3aTeIbHBIX PYHKINN

Kakue ypaBHeHMs Ha3bIBAKOTCS MTOKA3aTEIbHBIMU?

Kakue HepaBeHCTBa Ha3bIBAIOTCS OKA3aTEIbHBIMU ?

JlaiiTe onpenenenue sorapudma.

[lepeuncnure cBoiicTBa orapupmMUIecKoi HyHKIIHH.

[Tepeunciure cBoiicTBa Jioraprudma.

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

Uto o3Hauaet noctostHHas C B onpeiesieHnH HEOPEIEICHHOTO HHTerpana?
[Touemy nHTErpasl Ha3bIBAETCS HEONPEAEICHHBIM?

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

B ueM cocTouT reoMmeTprUUEeCcKUi CMBICI HEOTIPEIETIEHHOTO HHTerpaia?
Kaxue Bupl ABMKEHUN B IPOCTPAHCTBE BbI 3HAETE?

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

Uemy paBHO CKaJIIpHOE POU3BEACHUE BEKTOPOB?

Kaxkue nBa BekTOpa B MPOCTPAHCTBE HA3bIBAIOTCS] KOMIUJIAHAPHBIMU?
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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?

Yro mpeacTaBisAOT CO00H CEUSHHS MIMHAPA TIOCKOCTSIMU?

MoryT 5u aBe cepbl ¢ OOIUM LEHTPOM M C HEPaBHBIMHU PAJNyCaMU UMETh OOIIYIO 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?

W3menurcesd i 00beM LMIUHpA, €CIIM JUAMETp €ro OCHOBAaHHUS YBEJIUYMUTHh B 2 pas3a, a BBICOTY
YMEHBIINUTH B 4 paza?

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

OTtHoieHne 00beMOB JBYX 1IapoB paBHO §. Kak oTHOCSTCS MiIomaan uxX NOBEpXHOCTEN?

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- Gpaxropuasom?

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 IapoB. YeMy paBHa BEpOSATHOCTH JOCTaTh HAyra
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 M€TO/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™ JaelieHrss MHOTOUYJIEHOB C OCTaTKOM.

Kaxk 3Byunt Teopema bezy?

Kak Beirmsaut ¢opMyina COKpaieHHOrO YMHOXKEHHUSI ISl BBICIITUX CTeTIeHEeH?

Kakwue cyiiecTByIOT METO/IbI pellIeHUs YPaBHEHUH BBICIIUX CTEICHEH?
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4.3TemMbl NPOEKTOB

I'pynnoBbie TBOpUYecKHe 3a1aHUA (MPOEKTHI):
1. 3ois0TOC CeueHue.

2. Jluct Mébuyca.

3. byreuika Kieiina.

4. 3aranku L{ukI0# 6L,

I/IHIH/IBI/II[yaJIbeIe TBOPYECCKHUE 3aJTaHUA (l'lpOCKTI)I):

1. ®pakransl.

2. [llaxmartHas mToCKa.

3. Yucno «ITmy.

4. Maruueckue KBaJparhl.

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

Kpurtepun ouenku:

AKTYyabHOCTH TOCTABIICHHOU MPOOIIEMBI (ap2yMeHmMUpoSaHHOCHb AKMYalbHOCIU, OnpedeneHue
yeneii; onpeoenerue u peuleHue NOCMasieHHblx 3a0ay, HOBU3HA pabomvl) 0 4 GAIIIOB.

Teoperndeckass W/WIM TPaKTHYECKass LEHHOCTH (803MONCHOCMb NPUMEHEHUS HA NpaKmuke
Ppe3yIbmamos npoeKmHol O0esimeIbHOCU, COOMBEemcmeue 3Aaa61eHHOU meme, YensiM U 3a0a4yam
npoekma,  NpooelaHHas paboma pewiaem NpoOIeMHblE MeopPemuyecKue B0npocvl 68 ONnpeoeneHHOl
HayuHou obaacmu, aemop 6 pabome yKa3ai meopemudeckyro u/uiu npaKmudecKyro 3Hayumocms) 1o 7
0asioB.

KauecTtBo copepkaHusi MPOEKTHONH pabOTHI (CMpYyKmypupo8anHOCMb U JIOSUYHOCHb, KOMOPAs.
obecneuusaem noHuUMaHue U OOCMYNHOCMb COOEPHCAHUS,  B8bl8OObL pPAbOmMbI  COOMBEMCMBYIOM
NOCMABNIeHHbIM YelaM, HAIUudue Uccied08amenbCcko20 acnekma 6 pabome) 1o 6 6aos.

OdopmieHnue pabOTBl (MumynvHuIl JAUCH, OGOpMAeHUEe 021A6IeHUS, 3A20N08K08 PA30e08,
noopaszoenos; ogopmieHue pucCyHKo8, epagukos, cxem, mabOaUy, NPULONCEHUL,  UHDOPMAYUOHHDLE
UCTMOYHUKU, hopMamuposanue mekcma, Hymepayus u napamempst cmpanuy) 1o 9 6amios.

[IpesenTanuss npoekTa (cmpykmypa npezeHmayuu, ogopmienue ciamuoos;, npeocmasieHue
unghopmayuu) 1o 7 6aJIOB.

I'pamoTHOCTH peum, BIaJeHUE CHEIUAIBHON TEPMHUHOJOTHEH Mo Teme paboThl B BHICTYIUICHUU
(epamomuocmo peuu, 61a0eHue CneyuaibHOL mepMUHoI02uell; omeemsl Ha 60NPocel) 0 3 OaJIIOB.

«5» — o1 36 1o 42 OGaIoB.
«4» — ot 31 no 35 OamwioB.
«3» — ot 26 1o 30 OawIoB.
«2» — MeHee 26 0aJIoB.
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4.4 TecTOBBIE 3a1aHUSA

Paznen I.HOBTOPCHI/IC Kypca MaTEMaTUKHU OCHOBHOI1 IIIKOJIbI.

1. PackpoiiTe GopMyTy COKpAIIEHHOTO YMHOKEHHs a2-0?:

a) a2-2ab+h?

6) (a-b)(a+h)

B) a’+2ab-b?

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

2. Packpoiite (opMyITy COKpalIeHHOTO YMHOKeHus (a-b)?:

a) a2+2ab-b?

6) a’-2ab+h?

B) a’+2ab+b?

r)a?-2ab-b?

3. Kakoe u3 CIIeayronumx 9uces 3aKmoueHo Mexay unciamu  10/17 u 5/8 ?
a)0,4

0) 0,5

B) 0,6

r)0

4. Beruucnure: 1/2 +11/5

OtBer:

5. Pemmure ypaBHenne x2-7x+10=0. Eciiu ypaBHeHHe HMeeT 60JIee 0JHOTO
KOPHS, B OTBET 3aIUIINTE MEHBIINNA U3 KOPHEH.

6. Jlns pemonTa Tpedyetcs 57 pyiaoHoB o0oeB. Kakoe HanMeHbITIee
KOJIMYECTBO Ma4eK 0OOHHOTO KJIesi HY)KHO JIJISl TAKOTO PEMOHTA, eClii 1 madka Kiest
paccuuTaHa Ha 5 pyJa0HOB? BeiOepuTe BEpHBIN OTBET.

a)0,4

0)0

B)1l

r) 12

7. PpIOOJIOB MIPOTLIBLI HA JIOAKE OT MPUCTAHH HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEYCHUIO PEKH, 3aTeM OPOCHII IKOPb, 2 Yaca JIOBHJI pbIOy U BEpHYJICS 00paTHO uepes 5
9 yacoB OT Hayasa myrteniecTBus. Ha kakoe pacCTosHHE OT MPUCTAHH OH OTILIBLI, €CITU
CKOPOCTh TCUCHHsI PEKH paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTBD JIOAKH 6 KM/4?BbIOepuTE BEpHBII OTBET.
a)0,2

0) 40

B) 8

r)l

8. Packpoiite (popMyTy COKpalleHHOro yMHOKeHus (a+h)?:

a) a2+2ab+b?

6) a’-2ab+h?

B) a+2ab-b?

r)a?-2ab-b?

9. JIunelinoe ypaBHEHHUE UMEET BU!

a) y= kx+b

0) y= -kx+b

B) y= 2kx+b
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r) y=-3kx+b
10. Pemmre nuneitHoe ypaBHeHHeY=5X-10
Ortser:

K4 Kk Tecty

Ne ponpoca 1 2 3 4 5 6 7 8 9 10
I[IpaBuabHBII o 0 B 2,7 2 r B a a 2
OTBET

Paznen Z.HpﬂMbIe U IIJIOCKOCTHU B MTIPOCTPAHCTBE.

1. PacmmdpyiiTe KpaTKyro 3ammch: a€f.

a) TOYKa a MPUHAIJICKHT TUIOCKOCTH [

0) ToYKa a MPUHAJICKUT MPSMOH f3

B) TIpsiMasi a MPUHAIIIEKHUT TIOCKOCTH B

T') IpsiMasi a epeceKaeT MIOCKOCTh B

2. [Ipsambie AB u CJ] ckpemuBatorcs. Kakoe pacnonoxxenue uMmerot npsmbie AC
u BJ1?

a) mapaJyieIbHbIC

0) neprneHIuKyIsIpHbIe

B) CKpPEIIUBAIOTCS

T') IEpeCceKaroTCsl.

3. Uepes xoH1bl oTpe3ka AB u ero cepennny M nipoBeieHbI apajiieIbHbIC
MpsAMBIE, EPECEKAOITNE HEKOTOPYIO MIIOCKOCTh B Toukax Al, B1 u M1. Halinure niuny
otpeska MM, ecnu otpe3ok AB He nepecekaeT miockocTh u eciu AA1=6,8cm, BB1=7,4cwm.
a) 7,1

0) 20

B) 10

r) 150

4.11110CKOCTb, IPUTOM TOJIBKO OJ[HA, MPOXOAMUT HYEPEs3 ...

a) TIPSIMYIO

0) mpsMYIO U HE JIeXKAaIyl0 Ha Hel TOUKY

B) NPSMYIO M JIeXKAIlyIO Ha Hel TOUKY

T') IBE MPSMBIX

5.Ecnu nBe TOukM mpsIMOY IPUHAIEkKAT IIIOCKOCTH, TO TpsiMast ...

a) JIeXKUT B IJIOCKOCTH

0) mepecekaeT MI0CKOCTh

B) MapaJuieNibHa MIOCKOCTH

T') HE JISKUT B IJIOCKOCTH

6. I[Ipameie AC, AB n AJ] nonapHo nepnenaukyisapusl. Haiinure otpesok C/I,
eciu AB=5 cm, BC=13 cm, AII=9 cm.

a) 0,7

0) 4

B) 1
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r) 15

7. Pacimpyiite kpaTkyto 3anuch: B €f.

a) Touka B mpuHaexuT miockocty 5

0) Touka B npunamiexut npsamoii

B) IIpsiMasi B MPHHAJUICKHUT TUIOCKOCTH [

T') IpsMasi B TIepeceKaeT IIOCKOCTh [

8. OcHOBHBIMU (PUTYpaMU B CTEPEOMETPHUH SBIISIOTCS:

a) Ky0

0) Touka

B) JIy4

I') TPEyroJbHHUK

1) mpsmast

€) TUIOCKOCTh

9. [TocKOCTh, MPUTOM TOJIBKO OJIHA, TPOXOINT YEPE3 ...

a) JIBE TIEpPECeKaroNIuecs MpsMbIe

0) JIBe CKpEIIUBAIOIINECS TTPSMBbIE

B) OJIHY MPSAMYIO.

10. Beibepure BepHOE YTBEPKICHHUE:

a) JIBE MPSMbIE HA3BIBAIOTCS MapaUIeIbHBIMH, €CITH OHU HE UMEFOT OOIINX TOYeK
0) JBe MpsiMbIe, TapaJIeIbHBIC TPEThEH MPSIMOH, apaJIeTbHBI

B) JIBE IPSIMBIC, TIEPIICHIUKYIISIPHBIE TPEThEH MPSMOH, TapauIeIbHbBI
T') €CJIN YIJIbl PABHBI, TO UX CTOPOHBI COOTBETCTBEHHO COHAIPABJICHBI.

Kiarou k Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IpaBuabHBII B B a 0 a r a 0,1, a o
oTBeT

Pa3znen 3. KoopanmHaTsl U BEKTOPbL.

1. YeM oTim4aeTcss BEKTOPHAsI BEIMYMHA OT CKAJIIPHON?

a) BEKTOpHAs BEJIMYHMHA MOKET ObITh BBIP@KEHA IPOOHBIM YMCIIOM, a CKaJIsipHask — HET

0) HIOMUMO YMCJIOBOTO 3HAYEHUs, BEKTOPHAsI BEJIMUMHA XapaKTEPU3yeTCsl U HAallpaBICHUEM

B) BEKTOpHAs BeJIMUYMHA 0003HauaeTcs AByMs OyKBaMH, a CKaJIipHas — OJJHOM

') HIYEM He OTIMYaeTcs

2. JlaiiTe onpeneneHue BEKTOPY:

a) OTPE30K, /Ul KOTOPOTO U3BECTHO, KaKasl U3 €ro IPaHUYHbIX TOUEK SBJISETCS HAauyalbHOM, a Kakas
KOHEYHON

0) HampaBJIEHHBII OTPE30K C 00sI3aTeIbHON HEHYIeBOW ATMHON

B) J1000H OTPE30K, N300paKEHHbIH HAa KOOPJMHATHON TIOCKOCTH

T') IpsMasi, COBIAAIO0IIAs ¢ OJHON M KOOPAMHATHBIX Oceit

3. Kak npaBuibHO 0003Ha4yaeTcst BEKTop?

a) IByMs OOJIbIIMMU OyKBaMu, 0003HAYAIOLUIMMH HaYaJlo ¥ KOHEIl OTPE3Ka, CO CTPENIKOM Hal HUMH
0) oJlHOM MaJleHbKOW OYKBO# cO CTpeKoi Haja Hel

B) 00a BapHaHTa JIOMyCTUMBI
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r) 00a BapuaHTa HEBEPHBI

4. Ecim HavanpHas 1 KOHEYHAast TOYKa BEKTOPa COBIIAAIOT, TOTA:

a) 9TO HE BEKTOP, a TOYKA HA INIOCKOCTH

0) 9TO HYJEBOI BEKTOP

B) 3TO TOYKa Hayajia KOOpIUHAT

T') 9TO €IUHUYHBINA BEKTOP

5. YUto Takoe MOayib BekTopa?

a) BEJIMYMHA, ONIPE/IEIISAIONIast HalPaBJICHUE BEKTOPA

0) AMHA BEKTOPA, BEIPAKCHHAS YMCIIOBBIM 3HAUCHHEM

B) YETBEPTh KOOPAMHATHOM MJIOCKOCTH, B KOTOPOI pacoJIOKEH BEKTOP

I') KBaJIpaTHBIA KOPEHb U3 JUTHHBI BEKTOPA

6. laiite onpezeneHue KOJJIMHEAPHBIM BEKTOPaM:

a) BEKTOPHI, OTIIMYHBIC OT HYJISI M HAXOSIIMECS Ha OJJHOM JINOO0 MapayuIeIbHBIX MPSIMBIX
0) BEKTOPBI, pacIOJIOKEHHBIE EPIEHIUKYISIPHO APYT APYry

B) BEKTOPBI, PaCIIOJIOKEHHBIE B OJHOM YeTBEPTH KOOPAWHATHOH IIIOCKOCTH
T') BEKTOPBI, MOYJIN KOTOPBIX PABHBI

7. Beibepute GUTypbI, COCTOSIIINE U3 IBYX Map KOJUTMHEAPHBIX BEKTOPOB:

a) BCe N300paKeHHBIE (PUTYPHI

0) pomM0, KBazpar, nmapamuiesorpaMmm

B) Tpamenus, KBaapar, poM0

T') KBaJI[part, MapajuieiorpamMm, TParerust

8. JIBa KOJUTMHEAPHBIX BEKTOPA UMEIOT pa3Hoe HarpaBiieHne. Kak OHM Ha3bIBatOTCS?
a) COHAIPaBIICHHBIC

0) pa3HOHAIPaBIICHHbIE

B) IIPOTUBOIIOJIOKHO HAIPABIICHHBIC

T') HeHAIIpaBJICHHbIC

9. CBOICTBO paBHBIX BEKTOPOB 3aKJIIOYAETCS B TOM, UTO:

a) OHH KOJIJTHHEAPHBI

0) OHU COHANPAaBJICHBI

B) UX JIJIMHBI PaBHbI

') OHM 00JIAJJAF0T BCEMU MEPEUNCICHHBIMI CBOMCTBAMU

10. Ilpu yMHOKEHHH BEKTOpa Ha YHCIIO MOJTy4aeTcs. .. 3aKOHUUTE YTBEPKICHHE:
a) BEKTOP, KOJUTMHEAPHBIA UCXOAHOMY

0) BEKTOp, paBHbBII UCXOTHOMY

B) BEKTOD, TPOTUBOMOJIOKHBIA UCXOTHOMY

I') HOJIOKHUTEIBHOE YUCIIO

Kurou k Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 9 10

IMpaBuiabHeli | 6 a B 0 0 a 0 B r a
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Loreer [ [ [ |

Pa3nen 4.0cHoBbI TpUroHoMeTpuu. Tpuronomerpunyeckne QyHKIUH.

1. Yrnom kaxoii uerBeptu sBasercs yroa a=410°?
a)l

0) I

B) Il

r) vV

2. Kakas u3 ¢pyHKuuii siBisercs: 4€THON ?

a) y=sin X

0) y=cos x

3. [lepuon dpyHKIMHM y=SinXx?

a) /2

0) 2n

B) 4n

rm

4. Beruncyure: sin’l + Cos2IT

a) 7

0) 2

B) 41

r)l

5. [lepuona pynkuum y=tgx?

a) /2

0) 2m

B) 41

g

6. YrioM Kakoi 4eTBepTH sBJsieTCs yro o=-40°?
a) IV

0) II

B) III

r)l

7. UeMy paBHO 3HaU€HUE BbIpaxeHus 7tgx*ctgx?
a)7

0) -9

B) 37

r)2

8. YcTraHoBUTE COOTBETCTBHE!

1.y=cosx a) rpaduk QyHKIMH
CUMMETPHYEH
OTHOCHTEJILHO Hayaja
KOOpJAWHAT

2. y=tgx 0) rpaduk QyHKIUH
CUMMETPHYEH
oTHOcHUTENbHO ocu Oy
3. y=sinx B) rpaduk QyHKIMH
CUMMETpHYEH
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oTHOCUTEIBHO ocu OX

9. +--+3HaKM KaKoW TPUTOHOMETPUUECKOH pyHKIIHN?
a) CUHYC

0) KocuHyC

B) TAHT€HC

I') KOTAaHT'€HC

10. Onpenenure 3HaK: KOTAHT€HC 75 rpagycoB

a)+

0) -

K4 Kk Tecty

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

3-a

Paznen 5. KomimiekcHbie uncJia.

1. Uemy paBeH KBagpaT MHUMOM €IMHHUILIBI?

a) -1

6)0

B) 1

r)4

2. Kak Ha3bIBaroTCs yncia Buaa X + yi?

a) IEeJIBIMU

0) cConpsHKEHHBIMHU

B) HEUTPaATbHBIMH

I') KOMILJIEKCHBIMH

3. Kakoii 6ykBo# 00bIYHO 0003HaYaETCs KOMIUIEKCHOE YHCII0?
a) z

0)d

B) k

r)u

4. Kaxoii 3HaK HY>KHO [TOCTaBUTh MEXIy MHUMOMW €IMHULICH U IEHCTBUTEIHHON OTPHUIIATEILHOM
eqUHULICH?

a) >

0) =

B) <

r)~

5. Kakoe unciio He sBiIseTCSI MHUMON € TUHALIEH?

a) 4

0) 21

B) 71

r)i

6. Kak HaspiBaroTcst uncia a + biu a - bi?

a) B3aUMHO COTPSDKEHHBIMU KOMIUIEKCHBIMU YHCIIAMU



0) B3aUMHO 3apsDKEHHBIMH KOMIUIEKCHBIMU YHCIIaMHU

B) B3aUMHO HANpsHKEHHBIMU KOMIUIEKCHBIMU YHCIaMU

I') B3aMMHO MOPAKEHHBIMU KOMIUIEKCHBIMU YHCIaMU

7. Kakoii natunckoit OykBoit 0003Ha4aeTcss MHUMAas eTMHHIA?
a) l

0) a

B) i

r)e

8. Uemy pases i*?

a)0

0) 1

B) 16

r)-1

9. U3 kakux yacteil COCTOUT JIt000€ KOMITJIEKCHOE YU CIIO?
a) IeUCTBUTEIHHON U MHUMOM

0) Hacroseld 1 0OMaHUYNBON

B) peasibHOM U JIOKHOU

) pakTHUeCcKON U yCIIOBHOM

10. Yo siBNsieTCS BEIIECTBEHHOM YaCThIO B BBIPAXXKEHUU M + ni?
a) +

0)1

B) m

r)n

Kiarou k Tecty

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

Pasznen 6.11ponsBoanasi pyHKIUM, ee MPUMEHEHUE.

1. Yemy paBHa npousBoaHas GyHKIMKE y=2x>7?

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

r) y'=6x?

2. Tlo xakoit u3 (GopMys BBIUUCISIETCS MPOU3BOJIHAS YaCTHOTO?

a) (utv)=u'+v’

0) (uv)=u'v+uv’

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

N(Re() =F (2(x)*2 (%)

3. Pemure ypasuenue f'(x)=0, ecnu f{x)=3x? — 6x +4. Bribepure oTser.
a) l

0) -1

B) 4

r) -4




4. MaTepuanpHas TOUYKa JABMKETCS IPAMOJIMHENHO 10 3aKoHYy X (1)= Y4 t2+t-10

(rme X — paccTosiHue OT TOUKU OTCUETAa B METpax, t — BpeMs B

CEeKyHJaX, U3MEPEHHOE C Havaya JBM>KeHUs ). B kakoii MOMEHT BpeMeHH (B CEKyH1aX) ee

CKOpOCTh ObLIa paBHa 5 M/c?

a) 1,2

0) -1

B) 8

r) 40

5.Yemy paBHa npousBoaHas QyHkuu y=C?
a) 0

0) -1

B) 4x

r) 5x

6.1To xakoii u3 GopMyJ BEIUUCIISICTCS POU3BOTHAS CYMMBI?
a) (utv) =u'+v’

0) (uv)'=u'v+uv’

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

D) = (g(x))*g ()

7.Yemy paBHa npou3BoHas QYHKIUH y=5X?
a) 6C

0) 5

B) 4

r) 3x

8. CooTHecuTe MpaBuiia BEIYUCICHUS MPOU3BOIHBIX

1. mpou3BOIHAS CYMMBI a)(uv) =u'v+uv’

2. IPOM3BOIHAS POU3BEICHHSI 0)(u+v) =u"+v’

3. IpoM3BOIHAS YACTHOTO B)(U/V) =(U"v-uv')/v?

_nyd 3
9.0mnpenenute TOUKy MUHUMYMa (QYHKITUU f (X) =37 —4x"+ 2.

a)l

0) 58

B) -4

r) 3x

10.HaiiuTe 3HaueHne Npou3BoaHolH GyHKuuny=5x B Touke X, = 0.
a) 6x

0) 60

B) -10

r)0

Kurou k Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 10
IpaBuibHbI | T B a B a a 0 1-6 r
OTBeT 2-a

3-B
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Pa3nes /. MHOrorpaHHMKH H TeJ1a BPALCHHSA.

1. B kakux equHUALIAX U3MEPSETCS 00beM MHOTOIpaHHUKA?

a) B MeTpax

0) B KyOM4YECKUX MeTpax

B) B KBaJIpaTHBIX METpax

I') B IBYIPaHHBIX I'pagycax

2. [Inomaas mMoJIHOM NOBEPXHOCTH MPU3MBI BRIYUCISAETCS TIO hopmyrie:
a) S = S6ok + 2 SOCH.

0) S6okx =Pocu*H

B) S = b6ok + S SOCH

r) SOook =2Pocu*H

3. Uto sBIISIETCSt OCEBBIM C€YEHUEM KOHYca?

a) paBHOOEPEHHBIN TPEYTOJIbHUK

0) paBHOOEIpEeHHAs Tparenus

B) MIPSIMOYT'OJIBHUK

T') IPSMOYTOJIbHAS TPaTeIIHs

4. Kakas ¢urypa moxyqaeTcst Ipy BpalleHUH MPSIMOYTOJILHOTO TPEYTrOIbHIKA
BOKPYT OJIHOTO W3 CBOMX KaT€TOB?

a) KOHYC

0) yCEeUeHHBIN KOHYC

B) MUpaMHJia

') yCEUCHHAs mupamMuIa

5.0cHOBaHMS NPU3MBI BCE JIEKAT B IJIOCKOCTSX:

a) B IPOTHUBOIIOJIOKHBIX

0) B MaTeMaTHYECKUX

B) B MapaJuIeIIbHBIX

T') B JIFOOBIX

6.YkaxuTe, Kakoe caMoe MaJleHbKOE YKCII0 pedep MOXKET coiep KaTbes B pu3Me?
a)9

0) 6

B) 3

r) 12

7. 3akoHUYUTE MpeAokeHrne: MHOTOYroJIbHUKU B OCHOBAaHUH YCEUYEHHOM MUPAMHUIBI. ..
a) paBHbBIC

0) moaoOHbBIE

B) CXOXKHE

T) JIF0ObIS

8. BeIpaxkeHwue: «cymma mpex uzmepeHull Keaopama pasHa Keaopam ouazoHaIuy TPUHAIEKUT TOMY
CBOMCTBY NapaJjienenurne,

a) MpsIMOMY MapaJulesenuIeay

0) napajenenunensy

B) IPSAMOYTOJILHOMY NapajiesIenumney

I') TPEYroJbHOMY NapayjieNenuney

9. llecTp yriioB ¥ HIECTh TPEYrOJIHHUKOB, 3TOT MHOTOI'PAaHHUK —

a) yce4E€HHOM nmupaMuaoi

0) IIeCTHYTOJIbHOM MPU3MOI
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B) NapaJuleIeIuIe ]

I') LIECTUYT0JIbHAs MUpaMuaa

10. Kakue paBHOCTOpOHHHE (DUTYpPBI BXOJAT B TETPAdAEP:
a) MATUYTOJIbHUKH

0) TpEeYroJIbHUKHU

B) IIECTUYTOJIbHUKH

T') YeTBIPEXYrOJIbHUKI

K4 Kk Tecty

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

Pasnen 8.IlepBooOpa3Has pyHKIUM, ee MPUMEHEHHE.

1. O6muii BUI Bcex mepBo0oOpasHbIix s 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 naseiBaercs Gpyakius Y=F(X) mist yakiun y=f(X) nHa mpomexyrtke X, ecnu ais X €

X BeimonHsieTcs paBeHcTBo: E (X)=f(x)?
a) TIPOM3BOTHAS

0) mepBooOpazHas

B) Mpenen

3. Haitaure oOmmii Bua mepBooOpa3HbIX 1j1s QYHKIIMH f (I) =5 .

a) X+C
6) —Ax
B) A+C

4. BriGepute nepBooOpa3Hyro Uisl PyHKIIHH F(x)=2 -
2 F(@)=2x— 2x*

5) F@®) = 0,52 +2x +1
p F@)=2- x
y F@= —0,5x*

5. YTo Ha3bIBAETCS UHTETPUPOBAHUEM
a) omepalus HaX0XJACHUs HHTEeTpaa

0) npeoOpa3oBaHue BHIPAXKEHUS C UHTETpajlaMH

B) omepanusi Hax0KJICHUS POU3BOHOM

T') TIpesieNt npupaiieHust GYHKIUU K TPUPAIESHHIO €€ apryMeHTa

6. C moMo11b10, Kakoil (hOpMyJIbl, B OCHOBHOM, PEIIAIOTCS 33aHMsl 10 HAXO0XKICHHIO OIPEIeTICHHOTO
uHTEerpana?
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a) hopmynsl Pumana
0) ucnonb3yst GOpMyIIB IPpeoOpa3OBaHKs HHTETpaIa
B) ¢opmyiel HetoroHa - Jleiibnuma

r) hopmynsl Komm

7. YUemy paBeH HeOIpeAeIeHHbIN HHTEerpai ot 17?

a) constC

6) 0

B) 1+C

r) X+C

8. durypa, orpaHnyeHHas rpaUKOM HENIPEphIBHON HeoTpuuaTeapHo Gpynkiuu f(x), rae x
MIPUHAUIEKHUT [a;b], mapaienbHbIMU NPSIMBIMH X=a U X=b 1 0Tpe3koM ocu OX Ha3bIBaeTCs
a) KpUBOJIMHEWHas Tpaneuus

0) mpuparieHre nepBooOpa3HoOt

B) IIpSIMOJIMHEHHas Tpaneuus

I)Tpanenus

9. BepHo 511 mpaBUiIo HaX0I€HUSI IEPBOOOPA3HBIX:

Ecnu F ects nepBooOpasznas ans f, a k - nocrosiHuas, o pynkuus kF ects nepBooOpasnas ps kf.
a) BEPHO

0) HEBEpHO

10. BepHo 11 npaBHII0 HAXOKICHHS EPBOOOPA3HBIX:

Ecmu F ects mepBooOpasznas ms £, a G mepBooOpasznas mist g, To F+G ects nmepBooOpaznas s f-g.

a) BEPHO
0) HEBEpHO

Kiarou k Tecty

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

Pa3znen 9.Crenenu n kopun. CreneHHast PyHKUIMS.

1. VkaxxuTe, Kak BEpHO 3alMCHIBACTCS B BUJIE CTEIICHU ITPOU3BEICHHUE!
24924242424 24:

a) 2,4°

0)2,4°6

B) 2,45

2. Kak Ha3pIBalOT BTOPYIO CTENEHb YUCIIA:
a) KyOoMm uucna

0) 4HCIIOBOM eMHUIICH

B) KBaJ[paTOM 4YHCIIa

3. Kak npaBuibHO unTaercs V4

a) U3BJIeUeHUE KOpHA u3 4

0) KopeHb 4 cTerneHu

B) BO3BE/IeHHE B 4 CTENEHb
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4. IIpaBuibHO 7M1 JaHHOE BbICKa3biBaHue: Eciiu B cTeneHs BO3BOUTCS JPOOb, TO B CTEIIEHb BO3BOAUTCS
YUCIIUTEIIb:

a) HEBEPHO

0) BepHO

B) Ha3BaHO HE BCE CBOICTBO

5. IlpaBriibHO M MpeCTaBIEHHOE BhICKa3bIBaHME: Eciu ynciia B CkoOKe MepeMHOXKAI0TCS, a caMa
CKOOKa BO3BOJIUTCS B CTEIICHB, TO HE KaXIbI MHOKHUTEIIb BO3BOJAUTCS B CTCIICHB:

a) BEpHO

0) HEBEpHO

B) 3aBUCHUT OT YCJIOBHH 3a7a4u

6. HeoOxommMo npaBrIIBHO BRIYMCIUTD 3HAYeHUE crenenu 1%, ecnm a = 20:

a)l

0) 20

B) 19

7. Ecnu genarcs CTeTneHu ¢ OJMHAKOBBIM OCHOBAaHHEM, TO OCHOBAHHUE OCTAETCA MPEKHUM, a CTETICHU
BBIYUTAIOTCSA, TAK JIU ITO:

a) HeT

0) 3aBUCHUT OT YCJIIOBUI KOHKPETHOH 3a71a4n

B) 11a

8. Heo6X0IMMO YIPOCTHTE ITPEJICTABICHHOE BEIpaXkeHne: 6+ 103 ey ey e yey:

a) 6000y*

6) 60y*

B) 6000y*

9. Vkaxure, Kak BEpHO 3aIlMChIBACTCS HA MaTEMAaTUYECKOM SI3BIKE: YUCIO 12,5 yMHOKHUTH Ha Pa3HOCTh
KBazpaToB 16 u 4,5:

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

6) 12,5 - 162 — 4,52

B) 12,5 - (162 — 4,5%)

10. Kakum 06pazoM MOKHO BEpHO 3amucarh B Buje creneHu npousseaeHue 0,8 « 0,8 « 0,8 « 0,8:
a)0,8+4

6) 0,8*

B) 0,83

Kuro4 K Tecty

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

Pa3nea 10. Iloka3arenbHas pyHKIMA.

1. TTokazarenbHOM QyHKIMEN ABISETCS!

a)y*

6)5*

B)6*

2. VYkaxxuTe QyHKIHIO, KOTOpast SBISETCS BO3PACTAIOIEH:
a) 4
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0) 6™

B)7-3x

3. dyukIwys, 3agaHHo Gopmysoi y=a* , rae a>0, a He paBHO 1, Ha3bIBaCTCA:
a)nmorapu(pMUIEcKOit

0)noka3zaTenbHOI

B)TPUTOHOMETPUUYECKOM

4. Tlpu xako¥# crereHu OyaeT BepHO paBeHCTBO B BeipakeHuu 10*=100:
a)3

0) 2

B)4

5. Yemy paBeH X B ypaBHeHHH 2X1=8:

a)-1

0) -2

B)4

6. Uepes Kakyro TOUKY MpoxoauT rpaduk pyHknun y=3*:

a) (1;1)

6) (0;1)

B)(1;-1)

7. C nomol1pio (hopMyJibl KAKOTO MaTeMaTHKa MOXKHO OTIPEAETTUTh MOKa3aTeNbHYI0 (QYHKIHIO
KOMILJIEKCHOTO aprymeHnTa?

a) [Tyankape

0) Ditnepa

B)DuboHayun

8. Uto sBaseTcsa ocHOBaHKMeM (QyHKIun y=4*1:

a) 4

0) x

B)-1

9. Uto sBistercs rpadurkoM GyHkimu y=a* , rae a>0, a He paBHO 1:

a) rarepoOoia

0) npsimast

B) mapaboJia

10. Uto sBnsieTcs ocHoBaHMeM (yHKImH y=8%:
a) X

0) x+9

B)8

Kuro4 K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10

MpaBuibHbli | B a 0 0 B 0 0 a a B
OTBET

Paznea 11. Jlorapudgmel. Jlorapupmudeckas pyHkuus.
1. Beruucnure jorapudm 8§ o OCHOBaHHIO 2:

a)2

0)1
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B)3

2. Bpruucnute norapudm 16 no ocHoBanuio 2:
a) 4

0) 6

B)/

3. Uemy paBeH x B ypaBHeHun 10g2x=3:

a)8

0)4

B)2

4. Beraucnure norapudm 3 1o OCHOBAHHIO 3.
a) 3

0)1

B)2

5. Uemy paBeH x B ypaBHeHun 10g3x=9:

a)-1

0) 2

B)4

6. Kakoif MaTemaTHK SBJISETCS OHUM U3 U300peTaTesielt Jorapu@moB:

a) Henep

6) [Mudarop

B)Hbr0TOH

7. Onepanusi, 00OpaTHast Iorapu(PMUPOBAHUIO:
a) MTHTETPpUPOBaHUE

0) MOTEHIIUPOBAHUE

B)BO3BEJICHUE B CTEIICHD

8. Kak pacmmmmdpossiBaetcs OJ13 norapudma:
a) o0ree IeUCTBUTEIHPHOE 3HAUCHHM

0) 0JTHO3HAYHOCTH Jiorapudma

B)00JIACTh TONYCTUMBIX 3HAYECHUI

9. Kakas ¢pyHKIUs SBIISICTCS] YOBIBAIOIECH |
a)logsx

0)l0go3x

B)logsX

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

a) 2

0)1

B)3

Kurou k Tecty

Ne Bompoca 1 2 3 4 5 7 9 10
MpaBuibHbli | B a a 0 0 0 0 0
oTBeT

Pa3nes 12. MHokecTBa. Ji1eMeHTbI TEOPUH Ipagdos.

1. I'pacdhom HazbIBaeTcs:
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a)rmapa JByX KOHEUYHBIX MHOXKECTB
0)mapa IByX OECKOHEUHBIX MHOXKECTB
B)TPU MHO>KECTBA TOUEK

2. Touxwu rpaga Ha3BIBAIOTCS:

a) pebpamu

0) KOHIITaMU

B)y3J1aMU

3. JIunuu rpada Ha3BIBAIOTCS:
a)pebpamu

0)TouKamMu

B)y3J1aMU

4. B »iinepoBoM rpade Bce BEpIINHBIL:
a) HEYETHOMU CTENEHU

0) 4eTHO CTereH!

B)IIPOU3BOJILHOM CTETICHU

5. MHoecTBa 0003Ha4aOTCH. . .|

a) OOJIBLIMMHU JIATUHCKUMU OyKBaMu
0) MaJbIMHU JTATUHCKUMHU OYKBaMH
B)IIEPEMEHHBIMU X U Y

6. OcHOBaTeNlh TEOPUU MHOKECTB!

a) Kanrop

0) Ditnep

B)®Darnec

7. HacTp Kakoro-imbo MHOXKECTBA - 3TO!
a) TIyCTOE MHOYECTBO

0) MO IMHOKECTBO

B)cHCTEMA

8. prrI/I, C MIOMOIIBbIO KOTOPBIX H306pa)I(aIOT oIepaluy HaJ MHOXXECTBaMH, Ha3bIBAKOTCA .

a) kpyru I[Iudaropa

0) kpyru darneca

B)KpYr"u Diepa

9. IlpenMeTs MHOXKECTBA - ATO!
a)3JIEMEHTHI

0)crcrema

B)UHCIIA

10. I'pad comepxut 7 ayr. Ero siinepoB ki Oy1eT COCTOSTh U3:
a) 2 oyr

6) 5 nyr

B)71yr

Kurou k Tecty

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

Pa3nes 13.91eMeHTBI KOMOMHATOPHKH, CTATHCTUKHA M TEOPHUH BEPOSATHOCTEHA.
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1. Vka3zaTp BepHOE OIpe/IelICHHE.
CymMoii 1ByX COOBITUI Ha3bIBAETCS:
a ) Hooe coObITHE, COCTOSIIIEE B TOM, YTO IPOUCXOIAT 00a COOBITHS OTHOBPEMEHHO
6 ) HoBoe coOrITHE, COCTOSIIIIEE B TOM, YTO MIPOUCXOTUT WIH IEPBOE, UM BTOPOE, UK 00a BMECTE
B ) HoBoe coOpITHE, cocTOAIIee B TOM, YTO MIPOUCXOTUT OJHO HO HE IMPOUCXOAUT APYroe
2. YKasarb BepHOE OTIpe/IcIICHUE.
[IpousBeneHneM AByX COOBITUI Ha3bIBAECTCA:
a ) HoBoe cobbITHE, COCTOsAIIEE B TOM, UTO TIPOUCXOAIT 00a COOBITHS OJTHOBPEMEHHO
6 ) HoBoe coOrITHE, COCTOSIIIIEE B TOM, YTO MIPOUCXOTUT WIIH IEPBOE, HITM BTOPOE, WK 00a BMECTe
B ) HoBoe coOrITHE, cocToAIIee B TOM, YTO POUCXOUT OJHO HO HE IPOUCXOAUT APYroe
3. Yka3zatb BepHOE OIpe/ICIICHHE.
BeposTHOCTBIO COOBITHSI HA3bIBACTCS:
a ) IPOM3BEICHUE YUCIIA HCXOJI0B, OJIaronpusATCTBYIONINX TOSIBICHHIO COOBITHSI Ha 00IIIee YICIIo
HCXOJIOB
0 ) cymMMa 4YKclia UCX0JI0B, OIarompusITCTBYIOIIMX MOSBICHUIO COOBITHS 1 OOIIEro Yucia HCXOI0B
B ) OTHOIIIEHHE YUCJIA UCXOJIOB, OJIATOTIPHUATCTBYIOIIUX MOSBIICHUIO COOBITUS K OOIIEMY YHCITY HCXOI0B
4. Yxa3aTh BepHOE yTBepXkKIeHHE. BepoaTHOCTh HEBO3ZMOKHOTO COOBITHS:
a ) OoJbIIIE HYJISI 1 MEHBIIIE €TMHUITBI
0 ) paBHa HYJIIO
B ) paBHA €AMHHULIE
5. Kombunatopuka — 3710:
a) pa3en MaTeMaTUKH
0) paznen hu3uKu
B) paszie’ XUMHUH
6. TepmuH «koMOMHATOpHKA» OBLIT BBEAEH B MATEMaTHYCCKUN OOMXO:
a) JleiiOHuem
6) KosmmoropoBsim
B) ["apnHepom
7. CoeMHEeHHUSI, KaXKI0€ U3 KOTOPBIX COJACPKUT M 3JIEMEHTOB, B3STHIX U3 JaHHBIX N; OJIHO COSIUHEHUE OT
JPYroro OTJINYaeTcs Mo KpailHel Mepe OJTHUM 3JIEMEHTOM, Ha3bIBAOTCS:
a) [lepecranoBKHM
0) Pazmemenus
B) Coueranus
8. Ykazarh NMpaBWIbHOE YTBEPKICHHE:
a ) BeposTHOCTh pou3BeIcHUS COOBITUI paBHA MPOU3BEACHUIO BEPOSITHOCTEHN 3TUX COOBITHI
6 ) BeposiTHOCTB pOU3BEACHUS HE3aBUCUMBIX COOBITHI paBHA MPOU3BEICHUIO BEPOSITHOCTEH 3TUX
COOBITHIA
B ) BeposaTHOCTh Mpou3BeACHNS HECOBMECTHBIX COOBITHI paBHA MPOU3BEICHUIO BEPOSITHOCTEN ITHX
COOBITHIA
9. Vka3zaTh BepHOe omnpeneneHue.CoobITue 3T0:
a ) DIeMeHTapHbII UCXOT
6 ) [IpocTpaHCTBO 2IIEMEHTAPHBIX UCXO/I0B
B ) [loqMHOKeCTBO MHOKECTBA PIIEMEHTAPHBIX HCXOI0B
10. KomOuHaTopHKa OTBEYaeT Ha BOIPOC:
a) CKOJIbKO Pa3NIMYHBIX KOMOMHAIMI MOYKHO COCTABUTh U3 AJIIEMEHTOB IAHHOTO MHO€CTBa +
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0) KaKOBa YaCTOTa MAaCCOBBIX CIyYailHBIX SIBICHUH
B) C KAKOH BEPOSITHOCTBIO POU30MIET HEKOTOPOE CIIydaifHOE COOBITHE

K4 Kk Tecty

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

Pa3nen 14. YpaBHeHus U HepaBeHCTBA.

1.Yemy paBeH x B ypaBHeHuu 33 = 27?2

a) 2

0)1

B) 0

r) 4

2. Kakoro merosa pelieHns noka3aTelbHbIX YPaBHEHUN He ObIBaeT?
a) rpadguYecKoro MeTo1a

0) MeTo/1a 3aMEHbI IEPEMEHHBIX

B) M€TO/a TIOUCKA 00JIaCTH 3HAYCHUN

I') IPUHIIMIIA PaBEHCTBA MOKa3aTenei

3. Eciit 00e yacTi HepaBeHCTBA YMHOKHUTD WIIH Pa3JIEINTh Ha OJTHO U TO YK€ TIOJIOKUTEIBHOE YHCIIO, TO
... HEpaBEHCTBA HE U3MEHUTCSL:

a) 3HaK

0) neBast 4acThb

B) IpaBas 4acTh

4. OTHo1IEHNE, CBA3BIBAIOIIEE ABA YHCIIA WM UHBIX MAaTEMaTHUECKUX 00BEKTA C TIOMOIIBIO OJHOTO U3
NEPEYHCICHHBIX HUXKE 3HAKOB:

a) paBEHCTBO

0) HEpaBEHCTBO

B) PalMOHAJIIBHOCTh

5. Pemure nBoitHOE HepaBeHCTBO -4 < 2X -1 < 2:

a)-2<x<1

0)-3<x<3

B)-15<x<15

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

a) (5; -4)

6) (-5;4)

B) (-5; -4)

7. BeiOepute NuHEHOE ypaBHEHUE C IBYMs IEPEMEHHBIMU:

a)xy +6=26

0)3x—y=18

B) (x +4) (y—3) =5

8. Cucrema ypaBHEHHH, KaXK10€ ypaBHEHHE B KOTOPOH ABIISETCS TMHEHHBIM — alre0pandeckum
ypaBHEHHEM NEPBOil CTENEHU:

a) cucTeMa KpUBOJIMHEHHBIX ypaBHEHUH



0) cucrema JIMHEWHBIX YpaBHEHHH

B) CUCTEMA JIMHEHHO-IIPOCTBIX YPAaBHEHU

9. CucreMa, y KOTOPOU YUCIIO HEU3BECTHBIX OOJIBIIIEC YMCIIA YPABHEHUH SIBIISIETCS:
a) HEOTPEeICIICHHOU

0) HegoOIpeeIEHHOM

B) IepeonpenenéHHOMN

10. Beipa3ure nepeMeHHyI0 X 4epe3 NEPEMEHHYIO Y U3 ypaBHEHuUs -0y + 3x = 24:

a)x=2y+8
0)x=-4—2y
B) x=8 —3y

K4 K Tecty

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

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

Kpurtepun ouenku:

«5» — 0T 86% 10 100% mpaBHIIBHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUILHBIX OTBETOB.
«3» — 0T 61% 1o 75% mpaBUIBLHBIX OTBETOB.
«2» — meHee 61% MpaBIIbHBIX OTBETOB.

53



Taouauna 3 - ®opma nuHGOPMALMOHHON KAPThI 0AHKA TECTOBBIX 3aIaHU
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HaumenoBanue | Bcero KoanuectBo ¢popm T3 KonTposmpyemsie
pa3jaeiion T3 OTKpBITO | 3aKpPBITOrO Ha Yiopsuiouenne KOMIIETEHI[MH
ro TMIa THIA COOTBETCTBHE
Paspen 1. 10 2 8 - - OK 01, OK 02,
[ToBTOpEeHue OK 03, OK 04,
Kypca MaTeMaTHuKHU OK 05,()[( 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,
KoopauHatsl u OK 03, OK 04,
BEKTOPbI OK 05,0K 06,
OK 07
Pasznen 4. OcHOBEI 10 - - 1 - OK 01, OK 02,
TPUTOHOMETPHH. OK 03, OK 04,
Tpuronomerpuuec OK 05,0K 06,
Kre QyHKIMH 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,
[TpousBoaHas OK 03, OK 04,
ynxumm, ce OK 05,0K 06,
MpUMEHEHUE OK 07
Paznen 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,
ynkimy, ee OK 05,0K 06,
MpUMEHEHUE OK 07
Pasmen 9. Crenenu 10 - 10 - - OK 01, OK 02,
1 KOpHH. OK 03, OK 04,
CrenenHas OK 05,0K 06,
bysxuus 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,
Jlorapudmmueckas OK 05,0K 06,
bynxuns OK 07
Pasnen 12. 10 - 10 - - OK 01, OK gﬁ,
MuosxecTBa. OK 03, OK 04,
DNeMEeHTBI TEOPUH OK 05,0K 06,

rpa¢os

OK 07




Pasnen 13. 10 10 OK 01, OK 02,

DreMeHTsI OK 03, OK 04,

KOMOWHATOPHKH, OK 05,0K 06,

CTATHCTUKH H OK 07

TEOPUH

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 omepupoBaTh MOHATHSIMH: HATYPalbHOE YHCIO, IEJIO€ YHUCIO, OCTAaTOK IO MOJYIIIO,
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
HauMeHbIIIee o0Iee KpaTHoe, anroput™M EBkinma

3aganme:

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

2. YIpocTuTe BBIPaKeHHE, HOIb3YICh (OPMYIaMH COKPAILIEHHOTO YMHOKEHUA (X + 6)2
xy+y?
15x
4. Xokkeiiable KoHbKH cTomn 4500 py0. Crauana neny cHu3uian Ha 20%, a TOTOM 9Ty CHUKEHHYIO IIEHY
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 naiiTe B rpajgycax. 3alUIINTE PEIIEHNE 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 OCTAaTKOM.

Urto Takoe B3aUMHO IPOCTHIE YHCIIA?

Paznosxute Ha npocThie MHOKUTEH Yrcio 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 MapaMeTpOM; MIPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBbI
JUIS peIlieHrs MaTeMaTHYeCKUX 3a/1a4 ¥ 331a4 U3 Pa3IMYHbIX 00nacTell HAyKy 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?

IIpakTnuyeckoe 3ansitue Ne3
IIpuMeHeHNe AKCHOM CTEPEeOMETPHH.
Heas: ; ymeHue GopMynupoBaTh ONpeIeICHHs], aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, TIPOBOIUTH
JI0Ka3aTelbHbIe PacCyXACHUS B X0/I€ PEIICHHUs 3a/1a4.
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 oTuX cpennux muHui, ecnu AD - BC = 5:3, a cpetHss 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 cieAcTBUE 2 U3 aKCUOM.

[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.JlaitiTe onpeaeneHune napamiebHbIX MPSIMBIX B TPOCTpaHCTBE. CaenaiTe pucyHoOK.
2.I1moCcKOCTh, IPUTOM TOJIBKO OJTHA, TIPOXOIHT Yepes ...
a) JIBE TIEPECEKAIONTUECs MPSMBIE;
0) IBe CKpEIIUBAIOIIUECS TIPSIMBIC;
B) OJHY TIPSIMYIO.
3.JlaitTe onpeaesieHrE NapauiebHbIX NPAMBIX B MpocTpaHcTBe. CrenanTe puCcyHOK.
4.I110CKOCTh, MPUTOM TOJIBKO OJIHA, MPOXOAUT 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 MapaiedbHbIX MPSIMBbIX.

3. ChopmynupyiiTe U JOKaKUTE JIEMMY O TIEPECEUSHHUH IJIOCKOCTHU MapajlieIbHBIMU IPSIMBIMHU.
4. ChopmynupyiiTe TeOpeMy O TpeX MapaaiieIbHbIX MPSMBIX.

5. B3anmHoe pacrolioskeHre npsiMoi U MIIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckoe 3ansaTue NeS
Yroa mexay npsiMbIMU

Heab:popmupoBanne MOHATHS yIriia MEXKY CKPEIMBAIOIIUMUCS MPSMBIMU U 3aKPETUICHUE 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 CKPEUIUBAIOIIUMHUCS, €CITH. . ...

2. ChopmynupyiiTe IpU3HAK CKPEIIUBAIOIINXCS MPSIMBbIX.

3. ChopmynupyiitTe TEOPEMY O CKPEIIUBAIOLIMXCS MPSIMBIX.

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

6. [laiite onpezeneHue yria Mex/ay CKpelIMBaIOIUMUCS IPIMbIMH.

IIpakTuyeckoe 3ansitue Ne 6
Koopaunatbl u BEKTOpBI

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

1. Haiigute xoopauHatel 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 KOOpAMHATY 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.

Heab:hopmMupoBaTh yMEHHE HAXOIUTh HAa YMCIOBONH OKPYKHOCTH TOYKY, COOTBETCTBYIOIIYIO JAHHOMY

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.
2.0npenenenne KOCUHYCa YMCIOBOTO apryMEHTa.
3.OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
4.PanuaHHasi Mepa yria.
5.0TmeThTe 16 TOUEK HA YHUCIOBOM OKPY>KHOCTH.

IIpakTnueckoe 3ansiTue Ne9
IIpeoOpa3zoBanne TPUrOHOMETPUYECKHX BhIPaKeHM i

Heab:onepupoBaTh GopMyIaMH CHHYCA U KOCUHYCAa CyMMbI U Pa3HOCTU apryMeHTOB, popMynamMu
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 GopMylly CyMMbI CHHYCOB.

el N =

IIpakTnyeckoe 3ansiTue NelO
I'pa¢guky OCHOBHBIX TPUHTOHOMETPHYECKUX (PYHKIUIA

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

3amanmue:

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

KOHTPOJII)HBIe BOIIPOCHI IJIsl 3allMTHI:

1. Ilepeuncante OCHOBHBIE CBOMCTBA (hYHKIIUU y=COSX.
2. [lepeuncnure OCHOBHBIC CBOWCTBA (QYHKIMH y=SiNX.
3. YTo Takoe rOpU30HTAJIbHbIE U BEPTUKAJIbHbBIE ACUMIITOTHI?

IMpakTnyeckoe 3ansaTue Nell
Tpuronomerpuveckne ypaBHeHUsl H HEPaAaBEHCTBA

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:

342 .
1. MarepuanbHas Touka ABmKeTcs 1o 3akony S(t) =6t° —t° (m). Halinure cKOpOCTh U YCKOpEHUE B
MOMEHT BpeMeHu to=4 (c).

2. Haitnure 3HaveHue yriioBoro koddduimenTa kacareapHOM, MPOBEIEHHON K IrpaduKy QyHKIIUN

f(x)=9x—4x°

. X, =1
B TOUKE C abCIuccoit

g9(x)=3x* - 2x

3. Hanmummre ypaBHeHUe KacaTenbHOM K rpaguky QyHKIUN 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 IPon3BOAHON? Kak reoMeTpuuecKy oNnpeaeanTh 3Ha4eHHE
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/I306pa)KaTL OCHOBHBIC 3JICMCHTBI 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 3alMThI:

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 TUIOCKHME TE€OMETpUYecKHe (GUIypbl U TpeXMepHble OOBEKThl MpPU PEUICHUH
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 JABIKEHHS MaTepHaIbHON ToukH 3amaercsa Gopmymoit  V(t)= 4t3- 2t + 1 m/c.
Haitaure nyTh, MpoiiIcHHBIN TOUKOH 3a MEepBbIC 4C OT HaYala 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).

1

- f{r
OPEHBYPT ‘q\“\( ENd
g

3. [TocTpouts rpad MoOCTaBOK KOJIECHBIX Map Ha paclpeleNuTeNbHbIE CKIIAJbl 10 YCIOBUIO:
«Ha ckmane roTOBOW MPOAYKIMU MPOMBIIUICHHOTO MPEANPUSATHS HWMEETCS 3armac KOJECHBIX MHap B
kosmyecTBe 800 1mT. MUHMMAaNIBbHBIA (PE3EPBHBIM) MX OCTAaTOK HAa 3TOM CKjiaae cocraBisier 90 mir.
[Ipoaykuus npeanpusaTUs pean3yeTcsl 4uepe3 TPU pacipeieuTeNbHbIX CKIaja. 3anac KOJECHbIX Map Ha
ckiane Nel paBeH 75 mIT. Ipu CpeJHECYTOYHOM OObeMe MX Mpojax 22 mT. 3amachl KOJECHBIX Map Ha
ckiaage Ne2 — 95 mr., a Ha ckmage Ne3 — 100 mT. mpu CpeIHECYTOYHBIX OOBEMax HMX MPOJaX
COOTBETCTBEHHO 25 m 35 mT»

KOHTpOJIbeIe BONPOCHI JJIfl 3AIIMTHI

1. Jlatb onpexnenenue rpada.
2. Kakue neranu npu u300pakxeHuu rpada He BaxKHbI?
3. UTo Ha3bIBAaETCSI MAPLIPYTOM, LIENbIO, IIUKIOM?

IIpakTuyeckoe 3ansitue Ne40
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HepeCTaHOBKH, PasMeEIICHU s, COUCTAHUA

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

3amanue:
3 5
1. Beraucnuts: 1) Py 2) Ag 3) Ce 4)P7 - Ps
10! 81— 6!
2. Beruuciutse: 1) 8l-3 2) o

3. YueHuky HeoOX0uMO caTh 4 3K3aMeHa Ha MPOTHKEeHUH 8 mHEel. CKOJIBKHMHE CITIOCOOaMH MOXKET OBITh
COCTaBJIEHO PAaclMCaHUE €ro 3K3aMEHOB?

4. Kypbep H0KEH pa3HECTH MAaKeThl B 7 pa3HbIX yupexaeHui. CKOJIbKO MapIIpyTOB OH MOXET BbIOpATh?
5. B kmacce 7-M ywammxcs YCHEITHO 3aHUMAIOTCS MaTeMaTHKOW. CKOJBKHUMH CIOCO0aMu MOKHO
BBIOpATh U3 HUX JIBOUX JJIA YU4acTHUsI B MAaTEMaTUYECKON oJiuMITHae?

6. B maccaxxupckom moesze 9 BaroHoB. CKOJIBKUMHE CIIOCOOAMU MOYKHO PaccaauTh B TIOe3/Ie 4 4eloBeKa,
MIPU YCJIOBUH, YTO BCE OHU JOJDKHBI €XaTh B Pa3IMUHBIX BaroHax?

7.CKOJIBKMMH pa3IMYHBIMU CTIOCOOAMU ISl y4acTHsl B KOH(PEpEeHIMU 13 9 4ieHOB HaydHOT O 00lIiecTBa
MO>KHO BbIOpaTh TpeX CTYAEHTOB?

8.CkoJbkUMH crioco0amu U3 15 cTyIeHTOB IpyIIbl MOKHO BBIOpaTh TPEX /M y4acTUs B MPa3THUYHOM

KoHI1EpTEe?
KoHTpoJibHBIE BONPOCHI IJIS1 3a1UTHI:
1. Yro HazbIBaeTcs 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, NI3rOTOBJIEHHBIX HA CTAHKE, OKA3aJIOCh 8 NeTaneil, 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-Mmy. Halimure BeposTHOCTB: a) BbIOOpa u3aenus 1-ro copra; ©) BbIOOpa M3menus 2-To
copra.

3.Ha cknane umeercs 50 neraneii, M3roTOBICHHBIX TpeMsi Opuragamu. M3 HUX 25 M3roTOBIEHO MEPBOit
Opuraznoit, 15- Bropoit u 10 — Tperbeil. HaliTu BeposITHOCTH TOTo, 4TO Ha COOPKY MOCTYNHJIA JETajb,
M3TOTOBJIEHHAsI BTOPOH U TpeThel OpUramoil.

4. UrpanpHyto KOCTb OpocaroT Tprx/bl. KakoBa BeposSITHOCTB TOTO, UTO BhIMAAET nudpa 5?

KOHTpOJIbeIe BOIIPOCHI AJIfl 3aIlIMTHI:

1. Kak opmynupyercst TeopeMa ClI0KeHHs BEpOSTHOCTEH?
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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)[%) N =25

0) 313" +3"1 =63
oy () <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

IIpakTuyeckoe 3ansTue Ne 45
Pemenne HepaBeHCTB

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

3aganue:

1. Pemuth HepaBEeHCTBA!
-2

a) 77°>49

(ﬁjv >11
6" <
B) 5
r)«/x+2>«/4—x
) VX=2<Xx-2

e) 10g5(3 —_ ZX) 2 10g5(4x + 1)

KOHTpOJIbeIe BOIIPOCHI AJIfl 3aIIIMTHI:

VYpaBHEHHUE Mpe/ICTaBIIsAET COOOH PaBEHCTBO. ..

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

1. Ecmm HEPAaBCHCTBA 3aIlIMCBIBAKOTCA C IOMOIIBIO 3HAKOB < WJIH >, TO UX HA3BIBAIOT ... HCPaBCHCTBAMMU.
2. Ecmm 00e yactu HCEPAaBCHCTBA YMHOXUTDb WX Pa3ACIUTh HAa OAHO U TO K€ IMOJIOKUTCIIBHOC YHUCJIO, TO

... HCPpAaBCHCTBA 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 AJIsI OHCHKHU OCBOCHHUA IIPEIMETA 3a 2 CCMECTP

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;_OK 07; 11K 1.1; IIK 1.3;

IIK 3.2; 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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