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@oHJ OLIEHOYHBIX CPECTB pa3paboTaH Ha OCHOBE:
~ QenepanbHOTrO roCyJJapCTBEHHOIO obpazoBarTeLHOro cranfgapra  CpeaHero

npoecCHOHANTBFHOTO 00pa3oBaHus, YTBEPIKAEHHOTO pHKa3oM Munucrepcrsa 00pa3oBaHus U HAyKH
Poccuiickoit ®enepanun «10» saBapst 2018 r. Ne 2 no cnenuansroctH 08.02.01 CrpoutenscTBo
9KCIUTyaTalus 31aHUi U COOPYKECHHH;

—~ pabodyeit nporpammbl  y4ueOHOH  aucuMIUIMHBL  «MartemaTtuka»,  yTBep)KIEHHOMH
« b7 » o 2024 r

Pa3paboruuk: npenonaparens Beiciueif kareropuu E.JI. @enoceesa

@oHII OIEHOYHBIX CPEACTB PacCMOTpPeH U 0700peH Ha 3acelaHHH MPEJMETHOH (LMKIOBOI)

komuccun Ecmecmeennonayunvix oucyunaun (IILIK EHJI) « P6y CA 2024 r.,

npotokos No o

IIpencenarens [TIIKEH/] ‘- M.H. Anranaes



MMACITOPT ®OHJA OIHEHOYHBIX CPEACTB
B pesynbrate ocBoeHHs yueOHOW UCHUIUIMHBI MareMaTuka OOYyYarONIMICS TOJDKEH
obnanate mnpexycmorpeHHbiMu DPI'OC mo cnenumanproctu CIIO 08.02.01 Cmpoumenscmeo u
aKcnIyamayusi 30anuii u coopysiceruti 6a30BON MOJITOTOBKHU CIEAYIOIIUMH PE3yJbTaTaMu 00yYeHHUS:

3HAHUSIMH, YMEHUSMH, KOTOPBIE POPMUPYIOT OOIINE KOMIIETEHIINH.

Kox
1 YMenust 3nanus
OK-,, JIP

OK 01 — BBINIOJHATH HEOOXOIMMBIC U3MEPEHHUS | — OCHOBHBIC HOHSTHUS 0

OK 02 U CBS3aHHBIE C HUMHU PACUEThI; MaTEeMaTHYEeCKOM CHUHTE3€ U aHallu3e,

OK 03 — BBIUMCIATH IUIOIAOM M OOBEMBI | JUCKPETHOW MaTeMaTuKH, TEOPHH
JeTajeidl CTPOMTEIbHBIX KOHCTPYKIHH, | BEPOATHOCTEM M MaTeMaTH4eCKON

OK 04 00BEMBI 3eMJIIHBIX PaloT; CTaTUCTHUKH;

OK 05 — TMPUMEHATh MAaTEMaTUYECKUE METOJbI | — OCHOBHBIC hopmysl JUISt

OK 06 JUISL pelieHnst IPO(ECCHOHANIBHBIX 3a7a4 | BBIUMCIEHHA IUomaned ¢uryp u

OK 07 00bEMOB  Te€Jd, MCHOJB3YEMBIX B

CTPOUTENBCTBE

OK 09

JIP5

JIP 6

JP T

JIP 11

JIP 14

JIP 15

JIP 16

JIP 19

[lepeueHp OOIIMX KOMIIETEHUUN 3JIEMEHTHI, KOTOPHIX (OPMHUPYIOTCA B paMKax yueOHOM
JTUCLUILTAHBI:

Kox OK Haumenosanue OK

OK 01 BLI6I/IpaTI> CIIOCOOBI PCUICHUA 3a1a4 HpO(l)eCCHOHaHBHOfI ACATCIIbHOCTU IIPUMCHUTCIIBHO
K pa3/IMYHbIM KOHTCKCTaM

Hcnonb30BaTh cOBpeMEHHBIE CPECTBA MMOUCKA, aHAIN3a U MHTEpIpeTaluu nHpopMauu
OK02 |wu wHpOpMAIIMOHHBIE TEXHOJOTMM JJIs BBIMOJIHEHUS 3a7ad  NpoQeccrOoHAIbHON
JeSITeNIbHOCTH

OK03 | IlnanupoBaTh U pEaJM30BBIBaTh COOCTBEHHOE MPO(ECCHOHATFHOE U JIMYHOCTHOE
pa3BUTHE, TPEANPUHUMATENBCKYIO JeATeIbHOCTh B  MpodeccHoHanbHOU  cdepe,
WCIOJIb30BaTh 3HAHUA MO Mpasoeoil u (UHAHCOBOM TPAMOTHOCTH B Pa3IUYHBIX
YKU3HECHHBIX CUTYalUsX

OK 04 | DbdexTuBHO B3aUMOJCHCTBOBATH M pabOTaTh B KOJJIEKTHUBE M KOMaH/IE

OK 05 | OcylmecTBasATh YCTHYHO M NHCbMEHHYI0O KOMMYHHUKAILMIO Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit ®enepan ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTa

! Buecensl u3MeHeHUs B (hOPMYJIHPOBKU OOIIMX KOMIETEHIMI Ha OCHOBAHHHU MpHKa3za MUHIpPOCBenIeHus Poccun OT
03.07.2024 Ne 464 «O BHeceHHWHW W3MEHCHHH B (eiepaabHbIC TOCYIapCTBEHHBIC 00pa30BaTEIbHBIC CTAHAAPTHI CPETHETO
npoeccroHanbHOr0 00pa3oBaHMsD)




OK 06

[IposiBisITh Ipa)XAaHCKO-NATPUOTHYECKYIO IIO3UIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJAULUOHHBIX POCCUIICKUX OYXO6HO-HPAGCIEEHHbIX LICHHOCTEH,
B TOM 4YHCIE€ C YYETOM T[apMOHHU3ALMU MEXKHAIMOHAIBHBIX M MEXPEIUTHO3HBIX
OTHOIIEHHUH, IPUMEHATh CTaH1apThl aHTUKOPPYIIIMOHHOTO TIOBEICHUS

OK 07 | ConeiicTBOBaTh COXpPAHEHUIO OKPYXKAIOWIEH Cpenpl, pecypcocOepekeHUI0, MPUMEHSTh
3HaHUS 00 W3MEHEHWH KJIMMAaTa, MPUHIUIBI OEpPEXITMBOTO MPOU3BOACTBA, d(H(HEKTHBHO
JICICTBOBATH B YPE3BBIYANHBIX CUTYALMIX

OK 09 | Ilonp3oBaThcsi  MPOECCHOHANBHON  JOKyMEHTalMed Ha  TOCYJapCTBCHHOM U

HMHOCTPAHHOM A3bIKaX

[locne wu3ydyenuss y4eOHON AUCUMIUIMHBI OOYyYalOIIMKCA JIOJDKEH JEMOHCTPHUPOBAThH

CICAYIOIIUEC JTUIYHOCTHBIC PE3YJIbTAThI:

Kop JIP Xapakrepucruka JIP
CrocoOHBIN MpH B3aUMOJICHCTBUU C JIPYTMMHU JIFOJbMH JOCTHTaTh MOCTABJCHHBIX IIEJICH,
JIP 5 CTpeMsIMics K (OPMHPOBAHHIO B CTPOUTEIBHOW OTpacid M CHCTEME IKHIIMIIHO-
KOMMYHAJIBHOTO X03SHCTBA TUYHOCTHOTO POCTA KakK MpodeccroHanta
CrnocoOHBIN  CcTaBUTh Tepen Cco0OM Imenu Tom JUIS  PEIICHUS  BO3HHUKAOIIAX
JIP 6 npohecCHOHANBHBIX 3a/a4, MOAOMpaTh CIIOCOOBI pEIIeHHsS W CPEACTBAa Pa3BUTHS, B TOM
YKCIIe C HCIONBb30BaHHEM HH()OPMAIIMOHHBIX TEXHOIOT i
ConelicTByOMUN (HOPMUPOBAHUIO TOJOKHUTEIBLHOIO 00pa3a U MOAICPNKAHUIO MPECTHIKA
JAP 7 cBOEH npodeccuu
[IposBIATE Ipa’kJaHCKO-MTATPUOTHYECKYIO MO3ULUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
JIP 11 MOBEICHHE HA OCHOBE TPAJUIIMOHHBIX 00II€YEIOBEUECKUX IEHHOCTEH, MPUMEHSATh
CTaHJAPThl AaHTUKOPPYILIMOHHOTO NOBEACHMS
JIP 14 AKTHBHO IPUMEHSIOINN MTOJYYEHHbIE 3HAHUSI HA TPAKTUKE
JIP 15 CrocoOHBIH aHATM3UPOBAThH MPOU3BOJACTBEHHYIO CUTYAIIHMIO, OBICTPO MPHUHUMATD PEIICHUS
Paborath B KO/UIEKTUBE U KOMaH/e, 3G (HEKTHBHO B3aMMOJICHCTBOBATD C KOJIIETAMH,
']IP 16 PYKOBOACTBOM, KIIMCHTaMU
JIP 1 9 HpOS[BJ'ISITB ILO6p0)KCJ'IaTeJ'IBHOCTB K OKpYXXarolnuM, JCINKAaTHOCTb, YyBCTBO TaKTa U

TOTOBHOCTh 0Ka3aTh YCIYT'Y K&KJOMY KTO B HEH HY)KJAeTCsI




1 METOJIbI 1 ®OPMBI KOHTPO.JISI OEHNBAHHUS YYEBHOM
JUCHUILINHDBI

1 Jlns Tekymero m pyOeKHOTO KOHTPOJS OCBOCHUS JUCIUIUIMHAPHBIX KOMIICTCHIIUN

HCIIOJIB3YIOTCA CICAYHOIIUEC MCTO/bI:

— YcTHBIN OnIpoC

TectupoBanue

HaGnronenue u orieHka pe3ysbTaToB MPAKTHYECKUX 3aHSATUN

DKcrnepTHas OLEHKa Pe3yIbTaTOB CaMOCTOSATEIbHON pabOThI

— DKcnepTHas OlIeHKa 10 pe3y/ibTaTaM HaOJI0JIeHUS 32 JAESITeIbHOCThIO 00Y4aroIIerocs B

MPOIIECCE OCBOCHUS YI€OHOW JUCITUTIIIUHBI

2 @opMmoOii MPOMEKYTOYHOHM aTTecTali 1O y4eOHOW MUCHUIUIMHE SIBISIETCS JK3aMeH,

KOTOPBIC IPOBOANUTCA B CPOKH, YCTAHOBJICHHBIC y'-Ie6HBIM IIJIAaHOM M OIIPEACTIACMBIC KAJICHAAPHBIM

y4eOHBIM rpaguKoM 00pa30BaTEIBHOTO IIpolecca.

Tabmuma 1 — Metoasr 1 GOpMBI KOHTPOJISI M OIEHUBAHHUS JIEMEHTOB YI€OHOW JUCITUTITMHBI

DneMeHT yueOHOM
TMCIUTUTHHEI

MeTto1bl ¥ HOPMBI KOHTPOJISI M OLIEHUBAHUS

Tekymuii KOHTPOJIb

Py0OexHbIi KOHTPOJIb

[TpomexxyTouHas
aTTecTanus

Pa3znesn 1 DiieMeHThl AHAJIUTHYECKON IreOMeTPpHH

Tema 1.1
BekTopsl

Tema 1.2
YpaBHeHus1 NPAMBIX
HA IJIOCKOCTH U B
NPOCTPAHCTBE

Tema 1.3
Kpusbie BTOpPOro
nopsijaka

VYcrHblil onpoc
HaOmronenue n
OIIEHKA Pe3y/IbTaTOB
MPAKTUYECKHUX
3aHATHH

DKcnepTHas OIlCHKa
pe3ynbTaToOB
CaMOCTOSATEILHON
paboTHI

DKCnepTHas  OIICHKa
1o pe3yabTaTam
HAOJIFOIEHUS 3a
IEITENLHOCTRIO
oOyuaromierocs B
IpoIecCe  OCBOCHUS
yueOHOM
JIUACIUATUTHHBI

TectupoBanue
3ammura OT4ETOB 110
MPaKTUYECKUM
3aHITUSIM

Pa3znen 2 Berunciienne nmiiomaaeii 1 00beMoB

Tema 2.1
Tlnomaay miiockux

¢uryp u
IMOBEPXHOCTEH TeJl

Tema 2.2
O0BLeMBI TEa

YcTHBIT onpoc
Habmonenue u
OLICHKA PE3YJIbTAaTOB
MPAKTUYECKHUX
3aHITUH
DKcnepTHas OlleHKa
pe3yJbTaToOB

3aH_II/ITa OTYCTOB II0
MMPAKTUYICCKUM
3aHATUAM




CaMOCTOSTENBHON
paboThI
DKcnepTHas OlleHKa
0 pe3ysbTaTam
HaOIIIOIeHUS 32

NS TEIIbHOCTHIO
oOyyaromierocs B
IIPOIECCE OCBOCHHUS

yueOHOMH
JUCITUTUTUHBI
Paznen 3 /IndpdpepenunanbHoe u uHTErpajibHOE HCHHCTEHHE
Tema 3.1 Ipeneast YcTHbIN Onpoc TectupoBanue
nocaenoBaTeabHocTeli | 1A0JI0/ICHIE 1 3amuTa 0OT4ETOB IO
u pyHKuHii OIIEHKA PE3yJIbTaTOB | MPAKTUUYECKUM
MPAKTUYECKUX 3aHATHUSAM
3aHSITUMN
Tema 3.2 DKcnepTHas OIleHKa
BbiuuciieHue u PE3YNBTATOB
npumMenenue CaMOCTOSATENBHOI
MPOU3BOIHOI padoThI
DKcIepTHas OlleHKa
Tema 3.3 0 pe3ybTaTaM
HeonpeneaeHHbIi HaOMo/IeHN 32
HHTerpa JeSITeNIbHOCTHIO
oOyyarorierocs B
MpolLiecce OCBOEHUS
Tema 3.4 yaeGHOM
OnpeaeneHublit TUCIUTLITHHE
HHTerpaJ.
Bbrunciaenue

ILJIOINAEH MJIOCKUX
¢uryp

Pa3znesn 4 OcHOBBI TeOPUHU BEPOSITHOCTEH M MATEMATHYECKOI

CTATHCTHKH
TeMma 4.1 VYcrHblit onpoc TectupoBanue
BeposiTHOCTB. HaGnronenue u 3amuTa 0TYETOB 10
OCHOBHBIE T€OPEMbI OIICHKA Pe3yJIbTaTOB MPaKTUYECKUM
TeOpHH BeposiTHOCcTelt | PAKTHICCKUX 3aHATHAM

3aHATHHN
Tema 4.2 OcHOBBI OKcrepTHask OlEHKa
MaTeMaTHYeCKOM pE3yJIbTAaTOB 3
CTATHCTHKH CaMOCTOSTCILHOU

paboThI

DKcrnepTHas OICHKa
0 pe3yJibTaTam
HAOIIOICHHS 32
JEATETBbHOCTRIO
oOyuaromierocs B
MpoILIecce OCBOCHUS
yueOHOM
JUCIUTITHHEI

dopmMa KOHTPOJIS

IK3aMeH




Texkymmii KOHTPOJIb
Texymuii KOHTPOJIb YCBOSHHsI MaTepHaja MPOBOAUTCS B (OpMe yCTHOTO Ompoca Mo TeMam
y4eOHOM TUCITUTUTAHBI.

Ha0maronenne n oneHka pe3yJbTaTOB NPAKTHYECKUX 3aHATHH
Turnosele TeMbl IPAKTUYECKUX 3aHATAN npuBeneHs! B PIIJI. st npoBeaeHUs IPAKTUYECKUX
3aHATUH HCNONBb30BaHO YyueOHoe mocodue: I'puropbes, B.Il. COopHuk 3amay 1o BbICcLIEH
MaTeMaTHKe: ydeOHOe mocooue st CTya. YupexaeHui cpea.mpod. Oopazosanus / B.I1. I'puropses,
T.H. CabypoBa. — M.: M3natenbctBo «Akanemus» 2017. — 260 c.
[IpakTnueckue 3aiaHusl BBINOJHSIOTCS HMHAWBUIYalbHO KaXIbIM oOOydaroluMmMcs Ha

MPAKTUYCCKUX 3aHATUAX B (bopMe clauy BBITIOJIHEHHBIX 3&)1&HPII>1.

JKCcnepTHAS OLleHKA Pe3ybTaTOB CAMOCTOSATEIbHOH padoThl

3agaHus A1 caMOCTOsATeIbHOM paboThl puBeaeHBl B MY o CPC no yueOHO# AUCIUIUINHE.

KauecTBeHHas OIleHKA OTpeIeNICHUs] HAYYHOTO KPYro3opa, CTEICHBIO OBIIAJICHHUS METOIaMHU
TEOPETUYECKOTO UCCIICIOBAHUS M PA3BUTHS CAMOCTOSTEIIBHOCTH MBIIIICHUST 00yJaroerocs.

Croco6oM MpoBEpKU KavyecTBa OPraHU3alluyd CaMOCTOSTEIHFHONU PaO0ThI 00YJarOIIHXCS
SIBJISIETCS KOHTPOJIb:

— KOPPEKTUPYIOUIUI (MOXKET OCYHIECTBISATHCS BO BPEMSI HHIMBHUIYaJbHBIX KOHCYJIbTAllUN
10 TIOBO/TY BBITIOJTHEHUS (POPMBI CAaMOCTOATEILHOM pabOTHI);

— KOHCTaTUPYIOIIHHA (IO pe3yibTaTaM BBIMOJIHEHUS CHEIUMAIBHBIX (OPM CaMOCTOSATEIbHON
paboThl);

— CaMOKOHTPOJIb (OCYIIECTBIISIETCS] CAMUM O0yJarOIIMMCS);

— TeKyllMd (B XOJ€ BBHIINOJHEHHUS pa3IUYHbIX (OPM CaMOCTOATENBHON paboThI,
yCTaHOBJICHHBIX paboyeil mporpamMmoi);

— TPOMEXYTOUHBIHN (OIIEHKa pe3yiabTaTa 00ydeHHs KaK UTOTra BBIIIOJHEHUS 00ydarolmuMcs

BceX (hOpM CaMOCTOSTEIILHON PabOThI).

JKCHEPTHAA OLECHKA IO pe3yJibTaTaM Ha0JII0IeHNs 32 1eSITeIbHOCTHI0 00y4YaoIIerocs B
npouecce OCBOCHHUA y4eOHOH AU CHHUIIIMHBI
OcymecTBisercss Kak HaOJIIOEHUE 3a MPOLIECCOM JIESTENbHOCTH O0y4aromerocss B pexuMe
peaqbHOro BpeMeHM. JSIBiseTcs KayeCTBEHHOW OIIGHKOM OCBOEHHs Y4eOHOM JMCLUIUIMHBI,

YUUTBIBAEMOW IIPU IPOMEXKYTOUHOM aTTECTAIUH.



Py0e:xHbIii KOHTPOJIb
PyOexHBI KOHTPOJb JUIsI KOMILJIGKCHOTO OLIGHMBAHMS YCBOEHHBIX 3HAHHMH, OCBOCHHBIX
yYMEHUH IpoBOIUTCA B (pOpME TECTUPOBAHUS, 3AIIUTHI OTYETOB IO MPAKTUYECKUM 3aHSATHIM IOCTE

W3Y4YEHUS pa3/ielioB YYCOHOU TUCIUTIIAHBI.



2 PE3YJBTATHI OCBOEHUS YUYEBHOM JUCIHUILIMHBI, TOAJEXKAIIIAE
MPOBEPKE ITPY IIPOMEXKYTOYHOM ATTECTAIIAM

B pe3ynprare mpOMEXKYTOUHOH aTTecTallud MO Y4eOHOW IUCIUILIMHE OCYIIECTBISETCS

KOMIUIEKCHAs IPOBEPKa CIECAYIOIMX YMEHUN U 3HAHUM:

Pe3ynbrarel 00yueHust (0CBOCHHbIE YMEHUS,
YCBOEHHBIE 3HAHMSI)

IToka3aTenu OLEHKHU pPe3yabTaTOB

Ymenue:

— BBIIIOJIHATH HCO6XOI[I/IMBI€
CB3aHHBIC C HUMU PaCYCThI,

U3MEPEHUS U

[IpaBWJIBHOCTE  BBINIOJIHEHHM HW3MEPEHHH U
CBSI3aHHBIX C HUMH PacyeThl

— BBIUMCIIITH IUIOMIAAM M OOBEMBI JeTalel
CTPOUTENBHBIX KOHCTPYKIIUNA, 00BEMBI 3€MIISTHBIX
pabor;

[IpaBunbHOCT NPUMEHEHHS W BBIYMCIICHUN
riomaaei 1 o0bEeMOB JETaie CTPOUTEIBHBIX
KOHCTPYKITUH, 00bEMOB 3eMENbHBIX PabOT

— TMPUMEHATh MaTEMAaTUYECKUE METOIbI
pernieHust MpopeCCHOHAIBHBIX 3a7a4;

JJIA

[IpaBunbHOCTh NPUMEHEHHI MaTEeMaTUYECKHX
METOJIOB JUIsi pelIeHus] MpoheCcCUuOHATBHBIX
3aa4

3nanue:

— OCHOBHBIE TOHATHUS O MaTeMaTHYECKOM
CHHTE3€ W aHajau3e, JUCKPETHOW MaTeMaTHKH,
TEOpUM  BEPOSATHOCTE M  MaTeMaTUYECKOM
CTaTUCTHUKH;

3HAIOT OCHOBHBIE MOHATUA O MAaTEMATHYECKOM
CHHTE3€ W aHAJIM3€, TUCKPETHOW MaTEeMAaTHKH,
TEOPUH  BEPOSITHOCTEM W  MaTeMaTUYECKOM
CTaTHUCTUKH

— OCHOBHBIC  (OPMYJBI IS BBIYHCIICHUSA
momasei Guryp u 00bEeMOB T, HCIIOIb3YEMbIX
B CTPOWTEIIHCTBE

3HAIOT OCHOBHBIC (OPMYJIBI JUIS BBIYHCICHUS
[UIOIIaaer buryp u 00BEMOB Te,
UCIIOJIb3YEMBIX B CTPOUTEIIHCTBE




3 KPUTEPUU OLIEHKU

Kpurepun ycrHoro orsera

Kputepuu onenku

Ounenka

JlaH TOJIHBIM, pa3BEPHYTHIM OTBET HA IOCTABJICHHBINM BOIPOC, MOKAa3aHA
COBOKYIIHOCTb OCO3HAHHBIX 3HAaHUW II0 AWCLMIUIMHE, JOKAa3aTeJIbHO
PACKpBITBI OCHOBHBIE IIOJIOKEHHS BOIIPOCOB; B OTBETE IIPOCIIEKUBACTCSA
4YeTKasg CTPYKTypa, JIOTMYECKass IOCJIEN0BATEIbHOCTh, OTPAXKAOIIas
CYIIHOCTh PACKpPbIBAEMbIX TIOHATUM, TEOPHM, SBJICHHH. 3HaHUS IO
IpeaIMeTy AEMOHCTpUpYyeTCcsl Ha (JOHE IOHUMaHUs €r0 B CUCTEME JaHHOU
HayKH U MEXIUCUUIUIMHAPHBIX CBs3eil. OTBET M3JI0KEH JUTEPaTypPHbIM
SI3bIKOM C MCIOJIb30BAHMEM COBPEMEHHON TEXHMYECKOW TEPMHUHOJIOTHH.
Moryr ObITh JONYIIEHBI HENOYETHl B  ONPEAEICHUH IOHSATH,

HCITPABJICHHBIC 06y‘laIOIHI/IMC$[ CaMOCTOATCIIBHO B MPOIECCC OTBCTA.

OTtanuno

JlaH TOJIHBIN, pa3BEpHYTHIM OTBET Ha IOCTABIEHHBIM BOIPOC, MTOKAa3aHO
YMEHUE BBIACINTh CYIIECTBEHHbIE W HECYNIECTBEHHBIC IIPU3HAKH,
MIPUYUHHO-CIIEICTBEHHBIE CBA3U. OTBET YETKO CTPYKTYPHUPOBAaH, JOTUYEH,
W3JI0KEH JIMTEPATYPHBIM SI3bIKOM C HCIIOJIB30BAHHEM COBPEMEHHOU
TEXHUYECKON TEPMUHOJIOTUU. Moryr ObITh JOMYIIEHbl HEKOTOphIE
HETOYHOCTH WM  HE3HAuMTeJIbHbIE  OMIMOKH,  HCIpaBJICHHbIE
00y4aromuMCcs ¢ MOMOIIBIO MTPETNoIaBaTelsl.

Xopowo

JlaH HEZOCTATOYHO TOJHBIM M HEAOCTAaTOYHO pPa3BEPHYTBHIA OTBET.
Jloruka ¥ TOCJIEIOBAaTENbHOCTh H3JIOKEHHUS HMEIOT HapylleHUs.
JlomymieHbl OMMOKK B PAcKpbITUU MOHATHH, YNOTPEOJIEHUH TEPMHUHOB.
OOyuaromuiicss He cOCOOEH CaMOCTOSITENILHO BBIIEINUTh CYLIECTBEHHBIE
U HECYILECTBEHHBIC IPU3HAKA W IPUYHMHHO-CICICTBEHHBIE CBA3U. B
OTBETE OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPBITh 3HAUCHHE 000OLICHHBIX
3HaHUW He TMoKa3aHo. PedeBoe odopmiieHHe TpeOyeT TMOMPaBOK,
KOPPEKIIHH

YnoBiaeTBOPUTEIBLHO

OTtBer mpezacraBiseT co0OW pa3po3HEHHbIE 3HAHUSA C CYIIECTBEHHBIMU
omuOkamMu 1o  Bompocy.  llpucyrcTtByroT  (parMeHTapHOCTS,
HEJIOTMYHOCTh  u3NokeHus. OOyuaroumuiicss HE OCO3HAaeT  CBS3b
oOcykJaeMoro Bompoca C JOpYTMMH OOBEKTaMU  JAMCLUILIHHBIL.
OTCYTCTBYIOT BBIBOJIbI, KOHKPETU3ALUS M JOKA3aTeIbHOCTh M3JI0KEHUSI.
Peur HerpamMoTHas, TeXHUYECKas TEPMUHOJIOTUS HE UCIOJIb3YETCs.
JlomoTHUTENbHBIE U YTOUYHSIOUIUE BOMIPOCHI MIPETogaBaTels He MPUBOIST
K KOppeKUuu oTBeTa oOydvaromerocs. OTBET Ha BOMPOC TMOJHOCTHIO
otcyrctByeT. OTKa3 OT OTBETA.

HeynoBierBopuTtebHO

Kputepun oueHKH NPaKTHYECKUX 3aHATHI

1 aKTUBHOCTH pa6OTBI Ha IIPAKTHYCCKOM 3aHATHUU (BBIHOJIHCHI/IC BCEX 38.I[8.HI/II71,

MMPpEAJIOKCHHBIX HpeHOJ_'[aBaTeJ'IeM);

2 NMPpaBHIIbHOCTL OTBETOB Ha BOIIPOCHI (BepHOG, YCTKOC U AOCTATOYHO FJ'IY60KOC H3JI0KCHUC

MOHSATHH, UJCH, U T.11.);

3momHOTa M OIHOBPCMCHHO JIAKOHWYHOCTb OTBCTA (OTBCT AOJDKCH OTpPaXaTb OCHOBHBIC

TCOpPUHU W KOHLOCHIHU TII0 PACKPBIBACMOMY BOIIPpOCY, COACPKATL HUX I(pI/ITI/I‘{CCKI/Iﬁ aHalIu3 H

COTIOCTaBJICHHE);




4 ymenne GopMyIupoBaTh COOCTBEHHYIO TOUYKY 3PEHHS, TPAMOTHO apryMEHTHUPOBATH CBOIO

MIO3ULUIO IO PACKPBIBAEMOMY BOIIPOCY;

5 KyneTypa peun (MaTepuan J0KEeH ObITh U3JIOKEH XOPOLIUM MPO(ECCHOHATBHBIM SI3BIKOM,

C TPaMOTHBIM UCIIOJIb30BAHUEM COOTBETCTBYIOIIEN CUCTEMBI NOHATUH U TEPMUHOB)

Kpurepuu oneHKu NpakTH4eCKUX 3aJaHUI

Kputepuu oneHku OneHka
— TMPaKTUYECKOE 3aJaHHWC BBIIOJIHGHO B YCTAHOBJICHHBIH CPOK C
WCI0JIb30BAaHUEM PEKOMEHIAITUH TIPEIo1aBaTes
— MMOKa3aH BBICOKUI YPOBEHb 3HAHWS U3yYCHHOTO MaTepHala Mo 3aJaHHON
TeEME
—IIPOSIBJICH TBOPUYECKUH TT0IXOT OTH4YHO
— yMEHHE TJIyOOKO aHAJIM3UPOBATh MPOOJIEMy | JieJIaTh 0000IIaronme
MIPAKTUKO-OPUCHTHPOBAHHBIE BBIBOIBI
— paboTa BBITIOJIHEHA 0€3 OMMOOK M HEOYETOB WM JIOMYIIEHO He Oojee
OJHOTO HEeI0YeTa
— TMPaKTHYECKOE 3aJaHHWe BBIOJIHGHO B YCTAHOBJICHHBIH CPOK C
WCII0JIb30BAaHUEM PEKOMEHIAITUH IPEIo1aBaTeIst
— TIOKa3aH XOPOIIMH YpPOBEHb BIIAJICHUS HW3YYECHHBIM MAaTEPHAIIOM IIO
3aJaHHOW TeMe Xopomo
— paboTa BBITIOJIHEHA ITOJTHOCTHIO, HO JIOMYIICHO B HEH:
a) He 6oJsiee 0THOM HeTpyOo#l OMMOKH M OJHOTO HEIoYeTa
0) niu He 6oJiee IBYX HETOYETOB
— TMPaKTHYECKOE 3aJaHHWe BBIMOJIHCHO B YCTAHOBJICHHBIH CPOK C
YaCTUYHBIM HCIOJIb30BAaHUEM PEKOMEHIAIUH IPETo1aBaTeIIsI
— TPOJIEMOHCTPHPOBAHBl MHUHUMAJIbHBIC 3HAHHUS 10 OCHOBHBIM TEMaM
M3YYEHHOT'O MaTepuaia
— BBITNIOJIHEHO HE MEHEE MTOJIOBUHBI PaOOTHI WIIH JOIYICHBI B HEH VI0BJIETBOPHTEILHO
a) He OoJsiee IBYX rpyObIX OIIHOOK;
0) He OoJiee OHOM IPyOOH OIITMOKY 1 OJTHOTO HEJI0YETa;
B) He 0oJiee ABYX-TPEeX HErpyObIX OIIMOOK;
') oJHa HerpyOas ommoOKa ¥ TpU HEeIoueTa,
1) IPU OTCYTCTBUH OIMIMOOK, 4-5 HEZ0YETOB
— YUCJIO OIIMOOK M HEJOYETOB IMPEBOCXOIUT HOPMY, IPH KOTOPOH MOKET
OBITh BBICTABJICHA OIICHKA «YJOBJICTBOPUTEIBHO» WM €CJIA TPABUIBHO
HeynoBaerBopurtebH
BBINOJIHEHO MEHEE MTOJIOBUHEI 3aJaHHs
— ecau OOyYarOIIUKHCS HE MPHCTYNAJ K BBINOJHEHHUIO 3aJaHUs WK °
MIPABWJIHHO BBIMOJHUI He OoJiee 10 Mpo1eHTOB BCEX 3aJaHHi
Kpurepun onieHuBaHus TeCTOB
OtanyHO Xopor1io YnosnerBopurenbHo | HeymoBneTBopHuTenbHO
100-86 85-70 69 - 51 50 1 meHee




Kpurtepuu pe3y/1bTaToB caMOCTOATEIbHOI PadoThI

[Ipu SKCHEPTHON OIICHKE pPE3yJIbTaTOB CAMOCTOATENBHOW pPAa0OThl YUYHMTHIBAIOTCS TaKHe
KPUTEPHH:

— I'myOuna ocBOCHHS 3HAHHI

— MHcrounuku nHbopManum

— KadecTBo BBIIOTHEHUST PAOOTHI

— CaMOCTOSITENILHOCTD U3JI0KEHUS

— TBopuecTBO M JIMUHBIN BKIIA]

— CoOmtonenue npaBuil 0pOpMIICHUS

JKCNEepPTHAs OLEHKA M0 pe3yJibTaTaM Ha0JII0/IeHNs 32 1esiTeJIbHOCThI0 00yUYaloerocs B
npouecce 0CBOEHUs Y4eOHOM M CIUNJIMHBI
I/IHTeraJ'[BHaSI Ka4ye€CTBC€HHAaA OILICHKAa OCBOCHUS yqe6H0171 AUCHUIUIMHBI, YYUTbIBa€Masd IIpH

MIPOMEKYTOYHOU aTTECTAlUN.

Kpurepun oueHKH npoMeKyTOYHOM aTTeCTAMA

[IpomexyTouHas aTTecTanusi MPOBOIUTCS B OpME IK3aMeHa.

K cpaue sk3ameHa nomyckaroTcs oOydarouiuecs, BBIIIOJHUBIINE BCE OTYETHBIE PabOTHI U
MOJIyYUBILKE TI0 Pe3ybTaTaM TEKYIeH aTTecTalliy OLIEHKH HEe HUXKE «YJOBJIETBOPUTEILHOY.

DK3aMeH MO0 JUCUUIUIMHE MPOBOJIUTCS MO OwmieraM. buier cocTouT M3  IpaKTHYECKUX
3amaHuii B Buje Tecta. K cmade sk3ameHa JOMyCKaroTCs 0Oydarolluecs, CAABIIME BBINOJHEHHBIC
3alaHUsl [0 MPAKTUYECKMM M WHAMBHUAYaJbHBIM 3a/laHUSIM U TMOJYYUBIIUE OICHKM HE HIXKE
«YZIOBIETBOPUTEIHHO» 110 PE3y/IbTaTaM TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH.

UrtoroBass oneHka mno yueOHOW [UCHUIUIMHE BBICTABISIETCS KakK B3BEIICHHAs CyMMa
9K3aMEHALIMOHHOW OLIEHKH U Pe3yJbTHUPYIOIIUX OIIEHOK 3a BCE pa3fesibl MPOXOXKICHUS YyueOHOU
JTUCHUIUTMHBI (Pe3yIbTaTOB TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH):

Oumoeosa}z: 0,6 * (0] cp.pe3yiomup + 0,4 * 03K3-

OcHoBOW Ui ompeAeNieHUs] OLIEHKH Ha MPOMEXKYTOYHOM aTTECTAllMU CIYKUT O0BEM U

YPOBEHBb YCBOCHH:S 00YUJaIOLUMUCS MaTepuala, MpeaycCMOTPEHHOro padoueil mporpaMMoi yueOHOM

JUCITUTIIIMHBI «MaTeMaTHhKa.

Kpurepun onennBanust TecToB

Otimmyno XOpOI_HO YILOBJIGTBOpI/ITCHBHO Hey,[IOBJ'ICTBOpI/ITCJ'IBHO

100 - 86 85-70 69 - 51 50 u MeHee




4 OIIEHOYHBIE CPEJICTBA JJIsSI TEKYIIETO U PYBEXKHOT'O KOHTPOJISI 3HAHUM
N YMEHUA
Tunossble 3agannus V1A oneHkH ocBoenusi Paznena 1

«IJIeMEeHTBI AHATUTHYECKOH reoMeTPUHn»
OO0yuaromuiics 10KeH

3HAMb:
— OCHOBHBIE (OpPMYNBI ISl BBIUMCIEHUS  Iuiomaned ¢uryp u oOBEMOB Tell,
HCIIOJIb3YEMBIX B CTPOUTENIBCTBE
ymembp:

—  BBITIIOJIHATH HCO6XOJII/IMI)I€ HN3MCPCHUS U CBA3aHHBIC C HUMHW PACUCTEI,

Bonpocs! 1151 ycTHOr0 onpoca
Tembl 1.1 «BekTopb»

1. Yto Ha3bIBaeTCSI BEKTOPOM?

2. Uto Ha3pIBaeTCs JJIMHOW BEKTOpa?

3. Kakue BEeKTOpHI Ha3bIBAIOTCS PAaBHBIMU?

4. Kak cioxuTh J1Ba BEKTOpa?

5. Kak HaiiT pa3HOCTh ABYX BEKTOPOB?

6. Kak yMHOXHUTH BEKTOpP Ha YUCIIO?

7. Kakue BeKTOpBI Ha3bIBAIOTCS KOJUTMHEAPHBIMU ?

8. Kak pa3noxuTh BEKTOP B IEKAPTOBOM CHCTEME KOOPAUHAT?

9. Yto Ha3pIBaeTCsl KOOpAMHATAMHU BEKTOpa?

10. Kak HaliTH KOOpPAWHATHI BEKTOPA, 3aJaHHOTO JABYMsI TOUKAMH?

11. Kak HaliTH JUIMHY BEKTOpA, 33JaHHOTO JBYMSI TOUKAMH ?

12. Kaxk BbIYHCIsETCS ATUHA BEKTOPA, 33JaHHOTO CBOUMH KOOpIUHATAMU?
13. Kaxk BBINOJHAIOTCA CI0XKEHHE U BBIUNTAHUE BEKTOPOB, 3a/IaHHBIX CBOMMHU KOOpAWHATAMU?
14. Kak yMHOXUTb BEKTOp, 33JJaHHbIII CBOMMU KOOPJMHATAMHU, HA YUCIIO?
15. KakuM cBOHCTBOM 00J1aAal0T KOOPAMHATHI KOJUTMHEAPHBIX BEKTOPOB?

- - - -
16. Hans BexTopei M = (—1:3), n = (5;-2), p =(3;9), g = (10;—4), r = (7;1) . Kakue u3 Hux
KOJUTUHEAPHBI?
17. 3anumure GOpMyJIbl IeICHHS OTPE3Ka B 3aJlaHHOM OTHOIICHHUH.
18. 3anumure GopMyIIbl IeICHHUS OTPE3Ka Ha JIBE PaBHBIC YaCTH.
19. Yto Ha3bIBaeTCS CKAISAPHBIM IPOU3BEICHHEM?
20. Kak BbIYHCIISIETCS CKAISIPHOE MIPOM3BEICHHE BEKTOPOB, 3aJaHHBIX CBOUMH KOOPIUHATAMHU?
21. Kakumu cBOiicTBaMHU 00J1a1aeT CKAISIPHOE MPOU3BEICHHE BEKTOPOB?
22. Yemy paBHO CKaISIpHOE MPOU3BEACHHE ABYX YUCEI MEPIECHIUKYISIPHBIX BEKTOPOB?
23. Yemy paBHO CKaJIsIpHOE MPOU3BEICHHE ABYX YHCE KOJUTMHEAPHBIX BEKTOPOB?

Tembl 1.2 «YpaBHeHHs NPSAMBIX HA IVIOCKOCTH M B MIPOCTPAHCTBE»
1. Yro Ha3bIBaeT ypaBHEHUEM JIMHUU?
2. ChopmynupyiiTe ycloBUE MapauIeIbHOCTH IPSAMBIX.
3. ChopmynupyiiTe ycloBUE MEPIEHAUKYISIPHBIX TPSIMBbIX.
4. Kak HaiiTH yroja Mexay npsiMbIMu?



Tembl 1.3 «KKpuBbie BTOPOro nopsiaka»
. Kakum ypaBHEHHEM OTNHCHIBACTCS KpUBast Ha IMIIOCKOCTH?
. 3anMIInTe KAHOHUYECKOE YPAaBHEHUE JJUTUIICA.
. UTo Ha3bIBaeTCs SKCUEHTpUCcHTETOM 3Jutniica? KakoBa ero BennunHa?
. UeMy paBeH 3KCHEHTPUCHUTET OKPYKHOCTH?
. YpaBHEHHE OKPYKHOCTH CO CMEIICHHBIM [IEHTPOM.
. 3anuumnTe KAHOHUYECKOE YPaBHEHUE TUIIEPOOIIbI
. Kakas runep0oJia Ha3pIBacTCsl pABHOCTOPOHHEH?
. 3anuMIInTe ypaBHEHHE PABHOCTOPOHHEN TUIIEPOOIIBI.
. UeMy paBeH 3KCLIEHTPUCUTET PaBHOCTOPOHHEHN Tunep0oJibl?

OCoO~NOUTE, WN P

TunoBoii Tect nmo pa3aeny 1
Yc10BUS BHITIOJTHEHUSI 32/IaHUS
- mecm bINONHAEMCA 8 AYOUMOPUL 80 8PEeMsl NPAKMUYECKUX 3AHAMULL,

- 011 BbINOJHEHUsi mecma HeobXooumo cleodyujee 000pyoosanue: ONAHKU OMBEmos, pPYUKU,
Kapmouku ¢ mecmamu (051 8bINOJIHEHUS IeKMPOHHO20 8APUAHMA MeCmA. KOMNbIOMEPHDIL KIACC,
mecmuposuUK).

HMHcTpykums: Ha BBINOJIHEHWE TecTa OTBOAUTCA 30 MHHYT, BHMMATEIBHO IPOYMTAWTE BOIIPOC,
BEIOEPHTE OJIMH BapHAHT OTBETA, OTBETHI 3aHECUTE B OJIAHK OTBETOB

Bapwnanr 1
1. /lan npsMOYTOJIbHBIN Mapaenenumnes.

OpHa U3 ero BepUIMH COBMAAAET ¢ HavyajJoM KoopauHat. PeOpa, ucxonsiiue U3 3TOi BEpIIMHBI,
JexaT Ha OciIX KoopauHaT. Bepmmna A, umeer koopauHatel (2; 3; 4). YcrtaHoBuTe

COOTBETCTBUEC MECXKAY BEPIIMHAMHA JAHHOTI'O IMapauICICIIUIICAa U UX KOOPpAHATaMH.
1) A 2)B 3) B, 4) c,

A)(2:3;0) b) (2, 0;0) B) (0; 3; 0) ') (0; 3; 4) I (2,0, 4)

2. TlycTh BeKTOpHI 3aJaHBl CBOMMH KoopaumHatamu: a = {2; —3;1} u b = {3;0;2}. B stom
CclIydae MX CKaJApHOE NPOU3BENEHUE A * b PABHO ...

OtBerT:

3. Jausl Bextopsl @ = {3; 1;—2} u b = {—4;5; 2}. Torna cymma KoOpAWHAT BekTopa 2a + b
paBHa ...

OrtBerT:

4. Jlns touek A(1;4) u B(-1; 3) obiiee ypaBHeHHE MIPSAMOIA SIBIISETCS ...
A)x—-2y+7=0 B)yx-y+3=0



B)yx+2y+3=0 N2x—y+7=0

. x? 2
5. B koopaunaTtHO# mockocty XOY aMHMS 337aHa ypaBHEHUEM 27T Z—z = 1. Torna 3ta TUHUA

IMPpOXOOUT YCPE3 TOYKH ...

A) (V3:2) b)(3:;4) B) (0; -4) I) (3;0)
6. YpaBHEHHEM OKPYKHOCTH, U300paKEHHON Ha YEPTEKeE,
't
1
K £l
ABJSIETCA ...

A)(x—-4)2+(@y—-3)2=4 B)(x +3)* = (y —2)* =16
B)(x+4)??+(y+3)2=4 N(x+3)2+@Wy—-2)2=4

7. CocraBUTh ypaBHCHHUE MPSIMOii ¢ YyriIoBbIM KoddduiueHTom K =3 u nmpoxomsineit yepes
touky A(-4;7):
A) y=3x+5 b y=3x-5 B)y=3x+19 I') y=3x-19

8. Jlama nmpsmast 3X+5Yy —7 = 0. Cpeau ykazaHHBIX NPSAMBIX BEIOpATh MapajlIelIbHYIO €ii:
1) 3x-8y-7=0 2)-2x+5y-7=0
3)6x+10y+1=0 4) -5x+3y+2=0

9. CocTaBuTh YPaBHCHUC DJIIIUIICA, I/1306pa)KéHHOFO Ha PHUCYHKC!:

U

A
N |

2 2 2 2

| B~ +2 -1 77
20 16 400 256
x2 y2 x2 yZ
£ A B . S
256 400 400 16
2 2
10.5 —+-—=16 e
KCHERTPHCHTETOM JIIHMIIC 7 oo yIET

OrtBerT:




Bapuanr 2
1. /lan npsAMOYroJIbHBIN Mapajjiesenunes.

|

T

I

|

|

I — e —
/o
/ -
i B A

OpHa M3 ero BepUIMH COBNAAAET ¢ HadyajJoM KoopauHat. PeOpa, ncxonsmiue u3 3TOW BEpIIMHBI,
JAeXKaT Ha O0caX KoopauHar. Bepmmma A, wumeer koopauHatel (2; 3; 4). VYcraHoBuTe
COOTBETCTBUE MEKy BEPIIMHAMYU JAHHOTO Mapajuleienuea 1 uX KOOpAUHATaMu.

A 2)B 3) O, 4) C,

A) (2;3;0) B) (2; 0; 0) B) (0; 0; 4) ') (0; 3;4) T (2,0, 4)

2. TlycTh BEKTOPHI 3aaHbl CBOMMH KOOpAMHATaMu: a = {2; —3;1} u b = {3;0;2}. B atom
cllydae UX CKaJIIpHOE MPOM3Be/ieHUe a * b paBHO ...
OTBeT:

3. Jlanw Bextopsl @ = {3; 1; —2} u b = {—4; 5; 2}. Torma cyMMa KOOpAMHAT BeKTOpa 2a + b
paBHa ...
OrTBerT:

4. Jlns touek A(1; 4) u B(-1; 3) oO1iee ypaBHEHHE PSIMOM SIBIISIETCS ...
A)x—2y+7=0 Byx—y+3=0
B)x+2y+3=0 N2x—-y+7=0

5. B koopmunatHo#t mockoct XOY nuHUS 3aJaHa ypaBHEHHEM yz =2x + 1. Torga 3ta
JIMHUS IPOXOJIUT Yepe3 TOUKH ...

A) (4;-3) B) (12;5) B) (2;5) 0 (-1;1)

6. YpaBHEHUEM OKPY>KHOCTH, U300paKEHHON Ha YepTexke,



o %
ABJIACTCA ...
A (x+4)+(y+3)2=4 B)(x+3)2—(y—2)2=16
B)(x—4) +(y—3)2=4 Dx+3)2+(@y—-2)2=4

7. YpaBHeHue MpsMoii, npoxoadiieil yepes aBe AaHHble Touku A (1; - 6) u B (- 4; 5), umeer

BHU]

A) -5(x-D)+11(y+6)=0 B) = ==
x+1 _ y-6 x-1 _ yt6

B) -3 D 5 0 -11

8. Cpenu npeuIoKEHHBIX MPSAMBIX BEIOpATh MPSAMYIO, IEPIEHIUKYIAPHYIO MPIMOM 2 X-

7y+10=0:
A) Tx+2y+1=0 I') 4x-14y+3=0
B) 2x-7y+12=0 JT) 5x-7y+10=0

9. AcumnroTsl runep60bl, H300pakEHHON HA PUCYHKE, 33aI0TCSI YPABHEHUSIMHU:

}r

=
)

ZT F I\

3 4 3 4
A =—X =—X b =——X =——X
)Y 4 uny 3 )Y 4 ny 3
B) —ﬂx u ——ﬁx I —§x U ——§x
y 3 y 3 y 4 y 4

2 2

y

10. Jaua runepbosra — ——— =1. Halingute ¢oKycHOE paccTOsIHUE TUIIEPOOIIHI ...
]| p 142 255 i oxy p p

OrtBerT:




Tunosble 3aJaHus I OLEHKH ocBoeHus Pa3iena 2
«BuIyHc/IeHHE IJI0INANE 1 00hbeMOB»

OOyJaromuiics JOJKEeH
3Hamb:

— OCHOBHBIE (OPMYNBI ISl BBIUMCIEHUS  Iuiomaned ¢uryp u oOBEMOB Tell,

I/ICHOJII)?;yeMI)IX B CTpOI/ITeJ'H)CTBe

ymembn:

— BBIYUCHATH IUJIOMIATW W OOBEMBI JIeTajell CTPOUTETBHBIX KOHCTPYKIHMH, OOBEMBI

3eMJISIHBIX paboT

Bonpocsl 1151 ycTHOTO onpoca

Tembl 2.1 «Il1omaau nJIocKux (pUryp U MNOBepPXHOCTEH Te/D)

[EY

. UTO Takoe MHOTOI'PAHHUKHN?
. Ilepeuncnure BUBI MHOTOTPAaHHUKOB.
. Ilepeuncnure hopmyIbl MIOMIAAEH TOBEPXHOCTEM.

w N

Tempbl 2.1 «O0BEeMBI TEJI»

[N

. Ilepeuncnure Gpopmyiibl 00bEMOB MHOTOTPAHHUKOB.
. Ilepeuncnure GpopMyiibl 00bEMOB TEJ BpaIICHUSI.

N

Tunosblie 3axanuda JJIs OLeHKH ocBoeHus Pa3nena 3
«JIlnddepeHunabHoe U MHTErPaJIbHOE HCHUCTICHUE
OO0yuaromuiics T0KEeH
ymembv:

— IHIPUMCHATH MaTEMAaTUYCCKHUE METOAbI IJI PEHICHUA HpO(l)eCCI/IOHaJ'IBHBIX 3aJda4

Bomnpocs! s ycTHOro onpoca
Tembi3.1 «Ilpenennl nocjaegoBaTeJbHOCTEH N PyHKIIUM»

1. JTaiiTe onpeneneHue npezena NepeMeHHON BETUYHHEI.

2. Ilepeuucnute cBOMCTBA MPEEIIOB.
3. Kak npounrats 3amuck lim f (x) =b ? [aiite onpenenenue npenena GyHKIUN B TOUKE.
X—a

4. Yo HazpIBaeTCs MPUPALLIEHUEM HE3aBUCUMON NIEpEMEHHOM U npuparieHneM QyHKIuu?
5. JlaiiTe onpezeneHrne HENPEPHIBHON (PyHKIIMU B TOUKE, HAa OTPE3KE

6. HenpepbIBHOCTb OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUN

7. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIMAX

8. Kimaccuduxanus Touek pa3pbiBa

9. JlaiiTe onpexnenenue npeaena GyHkuu Ha 6eckoHeYHOCTH. OOBACHUTE OCHOBHON METOT

o0
PACKPBITHA HCONTPCACIICHHOCTH — Ha NPUMCPE BBIYHUCIICHUA ITPEACia.
o0

10.ITpaBuio packpeitus HeonpeneneHnoctu 0/0



11.3ameuarenbHble TPEAEIBI

Tembi3.2 «Bpluncjaenue u INPUMECHCHHUE l'lpOI/I3B0)IHOI71»

-

. Kak HaliTu MIrHOBEHHYIO CKOPOCTb NMPSMOJIMHEHHOI'O HEPABHOMEPHOTO JBMXKEHUS?

. Kak BpIuncinuTh yrioBoi ko3pQUIHEHT KacaTelbHON K KPUBOM B JaHHOM TOuke?

3. UTo xapakTepu3yeT CKOpPOCTh M3MEHEHUS (YHKIUU OTHOCHUTEIILHO M3MEHEHHs apryMeHTa?
JTATE OMPENIETCHUE TPOU3BOTHOM.

4. Kakast ¢pynkuusi Ha3piBaeTcs quddepeHunpyemMorr B Touke U Ha otpeske? ChopmynupyiTe
3aBHCUMOCTB MEXKIY HEPEPHIBHOCTHIO U MU HEpEeHIIPYEMOCThI0 (DYHKIINH.

5. I3 kakux omepanuii CKIaapIBacTCsl OOIIee NPaBWIO HAXOXKJICHUS TMPOU3BOIHOM TaHHOM

¢ysakun? Kak BBIYUCIUTD YaCTHOE 3HAYEHHUE MPOU3BOIHOM?

. Beimumure B TaGnuily ocCHOBHBIE MpaBwiia U Gopmysisl TuddepeHnnpoBanus GyHKITUH.

. [loBTOpuTE Ompenenenue cnoxHon ¢pyHkuuu. Kak HailTu ee mpou3BoaHy0?

8. KakoB reomerpuveckuii cMbIca Mpon3BOgHON? Kak reoMeTpudecku ONMpenesuTh 3HAUYeHUE
MIPOU3BOIHOM B TOUKe?

9. B yem 3akimro9aeTcss MEXaHHYECKUN CMBICIT TIPOU3BOIHOMN ?

10.Yro Ha3pIBaeTCS MPOM3BOTHON BTOPOTO TOPSIIKA M KAKOB €€ MEXaHWIECKUI CMBICIT?

11.Yto Ha3wiBaercsa auddepennuanom QyHKINN, 4EMY OH paBeH, Kak 0003Ha4YaeTcsl U KaKoOB €ro
F€OMETPUYECKHUM CMBICIT?

12.TloBTOpHTE oOmpeneNeHne BO3pacTameil W yOwbBaromed ¢yHknmid. KakoBel 3HaKH
MIPOU3BOIHOM (PYHKIIMK B MHTEpBaJlaX €€ BO3pacTaHus U yObIBaHUA?

13.B yem 3akirodaeTcss HEOOXOMUMBIA M JIOCTATOYHBIN MPHU3HAKH CYIIECTBOBAHHS DKCTPEMyMa
(YHKIIUM C TIOMOIIIBIO TIEPBOI MPOU3BOTHOM ?

14.Kak OTBICKMBAIOT SKCTPEMYMBI (DYHKIIHI C TTOMOIIBIO BTOPOM mpou3BoiHO#? [ToueMy B Touke
MaKCHMyMa BTOpasi IPOU3BOJHAs OTPULIATENBHA, & B TOYKE MUHUMYMa — ITOJIOKUTEIIbHA?

15.B uem pa3HHMIa MEXTy HaXOXKACHUEM MAaKCUMyMa U MUHUMyMa (DYHKIMM U HAXOXAECHUU €€
HauOOJIBIIEr0 U HAUMEHBIIETO 3HAYCHUS?

16.Kak umiercst HauOosiblliee U HaUMEHbIIIee 3HAUeHUsT QYHKIIMK Ha JaHHOW oTpeske? Haiiaure
3TH 3Ha4YeHus Ui GyHKIME Y=X>-3x*+1 Ha otpeske [-1;4].

17.Kak onpenenstoTcsi reOMETpUYECKH M 10 3HAaKy BTOPOW HPOM3BOJHON BBIIYKIOCTh U
BOTHYTOCTb KPUBOM?

18.Uro Ha3bIBaeTCsl TOUKOH mepernda M KakoBbl HEOOXOJUMBIH M JIOCTATOYHBIN NPU3HAKU €€
cymectBoBaHus? ChopMyaupyiTe NpaBUIIO HAX0XKIEHHUS TOUKU Iieperuoa.

19. AcumnroTsl rpaduka GyHKITUH.

20.Kaxoii cxeMoil peKOMeHyeTCs 0JIb30BATHCS P MOCTPOECHUH Ipaduka GyHKIUU?

N
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Tembl 3.3 «<HeonpeaeieHHbIH HHTETPAJI»

. UTo siBNIsI€TCS OCHOBHOM 3a/1au€il MHTErpajibHOTO UCUUCIICHUS ?

. Kakast pynkuus Ha3piBaeTcs nepBooOpa3Hoil 11 3a1aHHON yHKIMN?

. Ecin F(X) — mepBoo6pasnas s f(X), To kKakuM paBeHCTBOM CBSI3aHbI OHH MEKIY CO00#?
. Kakas u3 nByx gynkmuii 5X* uiu X°+4 sasnsercs neppooOpasHoil s Apyroii?

. [lepBooOpasnast onpenensercs HeoAHO3HAYHO. Kak 3TO HYKHO MOHUMAThH?

. [Touemy npu MHTETpUpOBaHUH (PYHKIIUU TOSIBISIETCS TPOU3BOIbHAS MOCTOSHHASA?
. [Touemy oHa QyHKIIMS UMEET IIENTYI0 COBOKYITHOCTh IEPBOOOPA3HBIX ?

. Kak 3anmcarh BCIo COBOKYIMHOCTh NIEPBOOOPA3HBIX (HyHKIIMIA?

. UTo Ha3bIBaeTCsi HEONPEACIEHHBIM HHTErPAJIOM?

10.Yem oTnmyuaeTcst HeOMpeAeICHHBIN HHTErPal OT epBooOpa3Hoit pyHKIMN?
11.TTouemy UHTETpaT HAa3bIBACTCS HEOIIPEICTICHHBIM ?

O©OoOoO~NOoOUThWDNPEF

12.Kak Ha3bIBAlOTCS BCE JIIEMEHTHI paBCHCTBaI f(x)dx=F(x)+C?



13.YUem otrauuaroTcs Apyr OT JApyra HOABIHTETpajbHas (YHKIOUS M HOJBIHTETPaIbHOE
BbIpaykeHue?

14.Yto o3navaer mocrosiHHas C B ONpe/IeeHny HEONIPeIeIeHHOTO nHTerpaia?

15.Yemy paBHBI mpou3BoaHAsA U audGepeHIIal HeOpeaeIeHHOTo nHTerpaia?

16.B uem 3akirodaeTcs MPaBWIO WHTETPUPOBAHUS BBIPAKECHHS, COJCPIKAIIETO IOCTOSHHBIHN
MHOKUTEIb?

17.B 4em 3aKTF09aeTCs MPABUIIO HHTETPUPOBAHUS areOpanvaeckoi CyMMBI ()yHKITHH?

18.Uemy paBen unTerpai ot nuddepeHimaia HeKOTopoi QyHKIn?

19.Hanumute ocHOBHBIE ()OPMYIIBI HHTETPHUPOBAHNSA?

20.Kax npoBepuTh pe3yabTaT HHTETPUPOBAHUS?

21.B 4eM COCTOUT reOMETPUIECKUN CMBICI HEONPEACTICHHOTO HHTEerpasia’?

Temb13.4 «Onpenenennblii HHTerpaja. Beluuciaenue niomanei miockux ¢guryp»

1. BaBucwur au npupamierue F(b)-F(a) ot Ber6opa nepoodpazHoii?

2. ChopmynupyiiTe OCHOBHBIE CBOMCTBA OTIPEIEIIEHHOTO HHTETpaa.

3. B "uem 3akirodaeTcst reOMETPUIECKAN CMBICIT OTIPeIeSIEHHOTO HHTErpaia?

4. Mo>KeT I TUIOIa b KPUBOJIMHEHHOM Tpanenuu ObITh paBHA OTPULIATEIBHOMN BEIMYUHE, HYIIIO
U nouemy?

5. [IpuBenure mnpumepsl (U3MYECKUX W TEXHUYECKHX 3a7ad, KOTOPbIE MOXKHO PEIIUTh C
ITOMOIIIBIO OMPEJIETIEHHOT0 UHTETpaja

TunoBoi Tect mo pasaeiy 3

YcaoBusi BHITIOJTHEHHS 32 1aHUS

- mecm bINONHAEMCS 8 AYOUMOPUL 80 8PEeMsl NPAKMUYECKUX 3AHAMUIL,

- 011 BbINOJHEHUs1 mecma HeobXoo0umo cieodyrujee 000pyoosanue: ONAHKU OMBEmOo8, pPYUKU,
Kapmouku ¢ mecmamu (0Jist 6bINOJIHEHUs. INEKMPOHHO20 8APUAHMA MECMA: KOMNbIOMEPHBIU KIACC,
mecmuposuuK).

MHcTpyKnmsA: Ha BBINOJHEHUE TECTa OTBOAUTCS 45 MUHYT, BHHUMATEIBbHO NPOYUTANTE BOIPOC,
BBIOEPHTE OJIMH BaAPHAHT OTBETA, OTBETHI 3aHECUTE B OJIAHK OTBETOB

1. Tlpenen byHKIHMH B TOUKE lim3(2x2 —4x —10) = ...

x——

OtBerT:

th@+aw:“

X— 00

A)e™’ b) e’ B) oo i1

. x*—5x34x+8
3. lim ——————paBeH ...
x—>x 3x°+4x“-7x+6

A): B) 0 B): Iy
4. lim x’::zspaBeH
m% B) 10 B) 0 )
5. lirrcl) Sin%paBeH
xX—

OrtBerT:



6. Ilpenen QyHKIMM B TOUKE lim1(4x2 —3x—6)=...
x——

OrtBerT:
. 1 TL_
£ 1111_1)1010(1 —;) =..
A)e? b)e B) o 1
8. im o5 4x+8
" x5« 3x3+4x2-7x46 PaBCH ...
A b)0 B); r)?
. x?-81
9. hf% ——, DaBeH ...
x— -
A) 18 b) 0 B)1 b
10. lim — PaBeH ...
x—0 Sin4x
OtBeT:

11. Tlpoussoanas Gpynkuuu y = x3 - sinx — 4 - x paBHa ...
A)3-x?%-sinx + x3 - cosx — 4 B)3 - x2:cosx — 4
B)3 - x? - sinx + x3 - cosx )3 x?% + cosx — 4

12. TIpousBoauas Gpyukiuu y = cos(2x — 3) pasHa ...

A) =2 -sin(2x — 3) B) sin(2x — 3)
B)2 - sin(2x — 3) N—sin(2x — 3)

13. Eciu f(x) = cosx + 4x, 1o f' (37”) IPUHUMAET 3HaYEeHUE, PaBHOE ...

OtBerT:

14. Touka munumyma Qyakuun y = 2x3 — 21x2 + 60x + 2 UMeeT 3HaUEHHE X, PABHOE ...
Otser:

15. Haumensmiee 3nauenue ¢pynxmun f(x) = —x3 + 10x? — 17x + 10 na orpeske[0; 3] paBro
OrtBer:

16. Heonpesienennslit unterpan [ 7cosxdx paseH ...

A)7-sinx+C B) =7 -cosx + C
b)—7-sinx + C [)sinx + C
o 6 dx
17. OnpeneneHHbIi HHTETpAT f3 5= PaBeH ...
Ortser:

18. ITnomans Gurypsl, n300pakeHHON Ha 3aJaHHOM PUCYHKE, paBHa ...



| LA .
1= X

T)2

1 %_—.‘.
B) 1024 B) 12

A) 4
19. CxopocTh aBuKeHHs Tena 3aqaHa ypasHeHueM v(t) = 3t? — 2t. Torga myTh, IPOHIEHHBIH

TeJIoM 3a 4 CCKYHJbBI OT HadaJIa ABUKCHUA, PABCH ...

Otser:
20. Heonpenenennslit uarterpan [ sindxdx paseH ...
B) —4cos4x + C

A) — i cos4x + C
B)i cosdx + C N4 - cos4x+ C

21. OnpeneneHHblii HHTErpa | 12(5 — 4x)dx paBeH ...

OrTBerT:
22. Oyukuwsf (x) = x3 — x? — x + 4 3amana Ha orpeske [0; 2]. fozf(x)dx = ..
1 1 2 2
A)7§ B)8§ B)7§ F)8§
23. Oynkuus f(x) = x3 — x? — x + 4 3ajana Ha orpeske [0; 2]. Haubospliee 3HaueHre JaHHOM
(yHKIIMM PaBHO ...
OrTBer:
Tunosble 3axanus 1JIs1 oleHKH ocBoenus Pa3nena 4

«OCHOBBI TEOPHHU BEPOSITHOCTEN U MATEMATHYECKON CTATHCTUKID

OOyuaromuiics JOJKeH
3HaAmb:
— OCHOBHBIC TIOHSATUS O MAaTeMAaTHYECKOM CHHTE3€ W aHaju3e, JTUCKPETHOHW MaTeMaTHKH,

TEOPUU BEPOSITHOCTEH M MATEMaTHUECKOW CTATUCTHKH
ymembs:
— TPUMEHSITh MaTEMATUYCCKHE METO/IbI TS PEIICHHs TPO(PECCHOHATIBHBIX 3a71a4

Bomnpocsl 111 yCTHOI0 onpoca

Tembl 4.1 «BeposiTHOCTB. OCHOBHBIE TEOPEMBbI TEOPHH BEPOATHOCTEIH»

1. Hepqu/ICHI/ITC OCHOBHBIC 3aaa49u1 KOM6I/IHaTOpI/IKI/I.

2. Uto Ha3bIBaeTCs HepeCTaHOBKaMI/I?



3anummre GopMyIly Ui YHCIa IEPeCTaHOBOK 3N 3JIEMEHTOB.
BoruncnuTe uncio nepecTaHoBOK U3 5 IPEIMETOB.

UTto Ha3bIBaeTCs pa3MEUICHUSAMU?

3anummte GopMyITy Ui YHCTa pa3MEIIeHU U3 N 3IeMEHTOB oM.
Kakue coObITHs Ha3pIBatoTCs qoctoBepHbiMu? [IpuBeaure npumepsi?
Kakwne coObITHs Ha3bIBAIOTCS HEBO3MOKHBIMU? [IpuBeuTe mpumMepsl?
UTo Ha3bIBAETCsI BEPOSITHOCTBIO COOBITHA?

0. UTo Ha3pIBaETCSI OTHOCUTEIBHOM YaCTOTOM COOBITHS?

1. Kakue coObITHsI Ha3bIBatOTCs HecoBMecTHMBIMU? [IpuBeuTe nmpumeps?
12. Yemy paBHA CyMMa HECOBMECTHBIX COOBITHIA?

13. Kakue coObITHS HAa3bIBAIOTCS IPOTHBOTIOIOKHBIMU?

14. Kak ¢popmynupyeTcst Teopema cIoKeHUsl BEpOATHOCTEN?

15. Yemy paBHa cyMMa BEpOSITHOCTEN MPOTUBOIIOJIOKHBIX COOBITHIA?

16. Kak ¢opmymnupyercsi TeopeMa YMHOKESHHS BEPOSITHOCTEN?

17. Kakue BeMUYMHBI Ha3bIBAIOTCS CITy4alHBIMU?

18. [IpuBeauTe MpUMEPHI CIyJaiHBIX BETHIUH.

19. laiiTe onpeneneHne QUCKPETHON CITy9aifHON BETMIUHBI.

20. puBemuTe MPUMEPHI TUCKPETHBIX CIYyYalHBIX BETUYHH.

21. TlepeunciuTe CBOWCTBA MATEMATHYCCKOTO OXKHUIAHHUS

22. JlaliTe onpeescHIE TUCTICPCUHU JUCKPETHOM CITydaifHOW BEITMYUHBI
23. B 4eM 3aKirodaeTcsi CylHOCTh JUCTIEPCHU?

24. KaxuMu CBOMCTBaAMH 00JIafaeT TUCTICPCHs?

25. CpenHee KBaIpaTUYHOE OTKIIOHEHHE, €T0 Ha3HaYeHUe U (JOpMyIIa JUIsl BEIYUCIICHUSL.
26. Kakas cimyuaiiHas BeIMYMHA HAa3bIBACTCSI HEMPEPHIBHOM ?

RBEB©O©o~N O~ W

TeMbl 4.2 «OCHOBBI MATEMATHYECKOH CTATHCTUKHU»

3agayy MaTeMaTUYECKOH CTATUCTUKU

I'enepanbHast 1 BEIOOpOYHASI COBOKYITHOCTH, 00beM BBIOOPKH

[ToBTOpHAas u OecrioBTOpHAas BIOOPKU. Penpe3eHTaTuBHAas BEIOOPKA.
[Tepeunciure crmocoos oTOOpa

Kakue cnoxHOCTH BOZHHKAIOT MpHU cOope cTaTucThYeckoi nudopmanun?
CratucTtuueckoe pacrpeaeiaeHie BbIOOpKU

I'padmyeckoe npeacraBiaeHne BHIOOPKU

NoogkrowdE

Tumnosoii Tect mo pasaeny 4

Yci10BUS BBITIOJHEHUS 32/1aHUS
- mecm 8bINONHACMCSA 8 AYOUMOPUL 80 8peMs NPAKMUYECKUX 3AHAMULL,
- 01 BbINONHEHUs mecma HeoOXooumo cledyrwee 000pyoosanue: ONAHKU OMBEemos, pYyKlU,
Kapmouku ¢ mecmamu (071l 8bINOJIHEHUS eKMPOHHO2O 8APUAHMA MeCA. KOMNbIOMEPHDIL KIACC,
mecmuposujux).
MucTpykums: Ha BbIMONHEHHE TecTa oTBoAMTCs 30 MMHYT, BHMMATelIbHO NpOUYMTaiiTe BoIpoc,
BbIOEpUTE OJJMH BapUaHT OTBETA, OTBETHI 3aHECUTE B OJIaHK OTBETOB
1. ABTOMOOMIIO MOKET OBITH IPUCBOEH HOMED, cocTosmui u3 5 uudp: 2, 4, 6, 8, 9. Ludps! B
HOMEpe MOBTOPAThCA HE MOryT. Torja MakcMMaiabHOE KOJMYECTBO aBTOMOOWJIEH, KOTOPHIM
MOTYT OBbITh IPUCBOEHBI TAKME HOMEPA, PABHO ...
Ortser:

2. U3 ypHbl, B KOoTOpOil Haxomsrcs 6 u€pHblX, 4 Oenbix ¥ 10 3eN€HBIX IIApOB, BBIHUMAIOT
clyyaifHbIX 006pa3oM ojiuH map. Torja BepoATHOCTh TOTO, YTO 3TOT I1ap OyaeT OenbiM, paBHA



Ortger:
. B snexTpuyeckyio menb mapajieNbHO BKIIIOYEHBI JIBA 3JIEMEHTA, PaboTarolue He3aBUCHMO
Jpyr OT Japyra. BepoaTHOCTh 0TKa30B 371eMEeHTOB paBHbI cooTBeTcTBEHHO 0,05 1 0,20. Torna

BCPOATHOCTH TOT'O, YTO TOKA B LCIIU HE 6YI[6T, paBHa ...
A) 0,01 B) 0,99 B) 0,25 ) 0,1

. B nepBoii ypae 6 Oenbix mapoB u 4 uépHbix mwapa. Bo Bropoil ypue 7 Oenbix u 13 u€pHbIx
mapoB. M3 Haynauy B34ThIX ypHBI BBIHYJIM OJMH wIap. Toraa BEposSTHOCTb TOTrO, YTO ATOT
I1ap OKakeTcs OeNbIM, paBHA ...

A) 0,475 b) 0,525 B) 0,325 I 0,575

. JluckpetHas cinydaitHas BeIrM4rHa X 3a7aHa 3aKOHOM PacIpeaeeHUs BEPOSITHOCTEM:

X|1 |2 34

2101025 a|0,3

Torma 3HaYeHKE a PaBHO ...
A) 0,35 b) 0,65 B) 0,45 1,0

. JluckpetHas cinydaiiHas BerM4rHa X 3a7aHa 3aKOHOM PacCIpeaeIeHUs BEPOSITHOCTEN:

X|1 |3 |6

2 106]03]0,1
Torna €€ MaTCMaTUYCCKOC OKHNJAHUEC PABHO ...
A) 0,9 B) 2,1 B) 3,3 T)2,2

CratucTtrueckoe pacrpeieieHe BhIOOPKU UMEET BU/T

x; |10 |12 |14 |15 |18 |20

w; |wy | 0,08]0,13]|0,18 | 0,23 | 0,28

Toraa 3Ha4YeHHE OTHOCUTEIBHOM YacCTOThI W; PaBHO ...
A) 0,90 b) 0,05 B) 0,20 I 0,10

W3 renepanbHON COBOKYIMHOCTH WH3BJeueHa BbIOOpka oObeMa n=50, MOJUIOH YacToOT
KOTOPBI UMeeT BUJ

y

.......... Fo
]{b .-""T\\ ._,r' ]
L v
Y S e |
4l 1
0 8§ 16 24 32 40 -'*'.-'

TOF,Z[a OTHOCHUTCIIbHAA 4aCTOTAa BAPHUAHTLL X; = 32 B BBIGOpKC paBHa ...
A) 0,26 ) 0,13 B) 0,74 T) 0,46

. Mopa Bapuauuonsoro psiaa 2,4,5,7,7,7,9,9, 11, 12 paBna ...
A) 12 b) 10 B) 7 N2



10. B Tabnuie npuBeneHbl CBEICHHUS O YHCICHHOCTH TOPOJICKOTO HACEIIEHUSI HEKOTOPBIX CTpPaH

MHpa:
N |[Crpana | HaceleHHe. | FOPOACKOE HACETCHHE, | 0714 TOPOACKOIo
MIHYEIL | MIHYeL HaceJIeHHd, %
1 | Karai 1284 470 36
2 | Muaua 1025 280 27
3 | CIIA 286 220 77
4 | BpasuHina| 172 125 73
5 | Poccua 145 106 73
6 |SAnonua | 127 90 71
7 | Mexkcuka | 100 74 74
8 |Typuusa |68 48 71
9 | ®paHuua | 60 43 72
10| Mtatua | 57 38 67

BeposTHOCTH TOTO, YTO B BHIOpAaHHOH CilydailHBIM 00pa3oM CTpaHe TOPOACKOTO HaCEJIeHHS
cocrasinser meHee 50 % paBHa ...

A) i B) g B) 2 )1
11. B tabnuie mpuBeeHBI CBEJCHUS O YUCICHHOCTH TOPOJCKOTO HACEICHUS HEKOTOPBIX CTpaH

MHpa:

N | C1pana | HaceleHHe, | FOPOICKOe HACeICHHe, | 10714 rOpOACKOro

MIHYeI | MIHYeL HaceJIeHHd, %

1 | Kurai 1284 470 36

2 | UHaua 1025 280 27

3 | CLHIA 286 220 77

4 | bpasmina| 172 125 73

5 | Poccnsa 145 106 73

6 |Snonna | 127 90 71

7 | Mekcuka | 100 74 74

8 |Typuua |68 48 71

9 | ®paHuua | 60 43 72

10| Uramua | 57 38 67

Pasmax Bapualry 10 KOJUYECTBY rOpOACKOIo HaCCJICHU PaBEH ...

OtBerT:



5 OEHOYHBIE CPEJCTBA JIJISI IPOBEJIEHUSA ITPOMEXXYTOYHOM
ATTECTAIIUU
[IpomexyTouHast aTTecTanus NpoBOIUTCS B (hopMe IK3aMeHa.
DK3aMeH MO0 JUCUUIUIMHE MPOBOJUTCS IO OwieraM. buier cocTouT M3  IpaKTHUYECKUX

3aJIaHUH B BUJIE TECTA.

TunoBblie BOIIPOCHI IJISI MOATOTOBKH K 9K3aMECHY
TunoBbie BOIIPOCKHI IJIsI KOHTPOJISI YCBOCHHBIX 3HAHMH

1 Omnpenenenue BekTopa. BekTOpsl Ha TIIOCKOCTH U B TPOCTPAHCTRBE.

2 JluHeiiHbIe OTIepanuy HaJ BEKTOPAMH.

3 Buxael ypaBHeHHMId TpPSIMBIX Ha IUIOCKOCTH M B TIPOCTPAHCTBE: YpaBHEHHE C  YIJIOBBIM
koa(uimentom, odIiee ypaBHEHHE

4 Bupapl ypaBHEHUH TPSAMBIX Ha IUIOCKOCTH W B TPOCTPAHCTBE: KAHOHWUYECKOE U
rapaMeTpruuecKoe, ypaBHEHHE «B OTPE3KAX)

5 KanoHWYeckne ypaBHEHHS KPHUBBIX BTOPOTO MOPSIKA.
[TocTpoeHne KpUBBIX BTOPOTO TOPSIIKA M BHIYMCICHHE HX OCHOBHBIX DJIEMEHTOB
[Tnockue GUTypsl U MPOCTPAHCTBEHHBIE TEJIA, X OCHOBHBIE DIIEMEHTHI
[Mnomaay miockux GUTYp M MIIOMIATH TOBEPXHOCTH TEJ

© 00 N O

OcHoBHbBIE POPMYITBI 7 BBIUYKUCIEHUS 00BEMOB MPOCTPAHCTBEHHBIX TEJ

10 Ompenenenue 4yncIIOBOM mocieaoBarenbHOCTH. [IOHsATHE TIpenena mocjiea0BaTeIbHOCTH U
byHKIIHAY.

11 OcHOBHBIEC CBOMCTBA MPEACIIOB. 3aMedaTeIbHbIC MPEACITbI

12 Onpenenenue npousBoaHo# GyHkIuu. OCHOBHBIE MpaBuiia nuddepeHIIupOBaHHUS.

13 Tabnuma mpou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHH.

14 TIpousBoaHas CI0XKHON (HYHKIMHU MPOU3BOIHBIE BHICHINX MOPSAKOB

15 HeonpeneneHHbIl HHTETpall, €ro CBOMCTBA.

16 Tabnuma mpou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKITUH

17 OnpenenéuHplii HHTErpaj, oCHOBHBIC cBolicTBa. Dopmyna HeroToHa-JleliOHumIIa.

18 3ameHna nmepeMeHHONW M MHTErPUPOBAHUE MO YACTSIM B ONpPEIeNEHHOM UHTETpaje

19 Cnyuaiinbie cOOBITHS, UX BUBI.

20 BepoATHOCTH CIIy4ailHOTO COOBITHS, CBOMCTBA BEPOSATHOCTH

21 3amaun MaTeMaTU4YecKoW CTaTHCTUKH. [eHepanbHass M BbIOOpPOYHAs CTaTUCTUYECKAs
COBOKYITHOCTHU

22 Bp16opouHblii MeTO/. BhlunclieHne YUCIIOBBIX XapakTepucTUK. JloBepuTeNbHAs BEPOSITHOCTD,
JOBEPUTEIbHBIE HHTEPBAIBI.

23 Cratudeckas MpoOBEpKa TUIOTE3 O BEPOSATHOCTSX, CPEAHUX TUCTIEPCUSX.

24 Kpurepuit cornacus [Tupcona.

25 3ajauu TeOpUH KOPPESILuU

Tunosblie 3aaHus VI KOHTPOJISI IPHOOPETEHHBIX YMEHUH

5x
. 7
1. Beryucnuts npeaen lim (l+ 3—] .
X—00 X



10.
11.

12.
13.

14.

15.
16.

17

19.

20.

21.

22.

23.

24,
25.
26.
27.

Bprunciuts npenensi:

. Bx*—x*+1 X+ 2X . x?-4
a) I|m4—,6) I|m2—,B) I|m3—
x20  2XT 4+ X xon X —4 x>0 X 42X
. sinl7x
Berancnuts nipenen lim — .
x=0 sin 5x
. Sin 5x
Beraucnuts ipenen lim .
x—0 3x
. 3%+ X
Boraucnuts npegen lim —
x>0 X* —2X
. x> -10x+16
Boraucnuts npegen im ———————.
x—8 X—8

UccnenoBats Qpyrkmmio f (X) = Ha HEeTIPEPBIBHOCTH B TOUKE X, =6.

Uccnenosats dynxmmio f (X) =3x* —x° u moctpouts ee rpaduk.
Bbraucnute 3Hau€HNE POU3BOIHON CIEAYIOINX (PYHKIMH B TOUke X, =4:

a) f(xX)=8x*-Inx;6) f(x)=x®+5x.

Haiiti npousBoanyto GyHKIMH Y = (X4 —5x% + X)7 .
. 11x -8
Haiitu nmpousBoanyto GyHKIMH Y = .
2x+4

5
Haiity mpomsBoayio GyHkmun y = e °.
Haiiti npomsBoayro GyrKmua Y = In (8X4 -3x*+ 2).
y . 4—x%+x* —2x
HaiiTi HeolpeieNeHHbIH HHTErpa I dx
X

3
HaiiTi HeompeneneHHbIN HHTETPaJl METOAOM 3aMEHbI IIEpEMEHHOM IXZ e dx.

4
Haiitu HeonpeneaeHHbId UHTETPall METOJ0M 3aMEHbI IEPEMEHHOMN I(6X +11) dx.

. Haittu HeonpeneneHHbl UHTETpajl METOJ0OM 3aMEHbI TIEPEMEHHON ICOS(GX —1)dx.

18.

Haiitu HeonpeneaeHHbIA HHTETPall METOJ0M 3aMEHbI TIEPEMEHHOU I sin ® x - cos xdx..

3
Beruncnute onpeaeneHHbIi HHTErpan I (5x+1)dx.
0

1
Beruncnute onpeaeneHHbIi HHTErpan I (x—=5)xdx.
0
2x% +x*

2
Brruncaute OHpC,[[CHCHHBIﬁ HHTCIrpaJl I—zdx
X
0

CKOpOCTh JIBUKEHHs TOUKHM M3MEHseTcs 10 3aKkoHy V=5t° +4t+2 (wm/c). Haiitu myTs S,

MPOMICHHBIN TOUKOM 3a 4 ¢ OT Havaja ABMKEHUSI.

Borauciuts 00beM TCJIa, MOJIYYCHHOI'0O OT BpalllCHUA (I)I/Il"prI, OFpaHI/I‘-IeHHOI\/'1 JIMHUAMHA

y= x?, y=0, x=1, x=3, BOKpYT ocu OX.
BBIUMCIINTS TLIOMAIb GUTYpHL, OTpaHHYeHHOM TuHuAME Y = X, Yy =0, Xx=1, x=2.
Pemnts quddepennuansaoe ypasuenne Y’ —9y' +20y =0.
Pemmts 3anauy Komm: y' =6x*+4x, y(1)=9.

Pemnts muddepenipansaoe ypapaenne Y =11x.



28. B omHoit kop3uHe HaxoxaTcs 5 Oenbix W 10 4yepHBIX mapoB, B Apyrod — 4 Oensix u 11
4yepHbIX. M3 Kax10i KOp3WHBI BBIHYIM 1O mapy. HalTH BeposATHOCTH TOro, 4rto o0a miapa
OKa)XKyTCsI UEPHBIMHU.

29. B nortepee 1000 OmneroB. PaspirpeiBaercss omuH Bbmrpeimr B 200 pyOneit u jmecsTsb
Boiurpeimeii no 100 pyonei. Ilycte X — BeaMuMHA BO3MOKHOTO BBIMTPBIIIA /7SI YEIOBEKA,
uMeroLero ouH ousner. CocTaBUTh 3aKOH paclpeesIeHus TON Cly4aiiHON BEIUUYUHBI X.

30. Cnyyaitnas BennunHa X 3a/1aHa 3aKOHOM PaCIpe/ICICHUs:

4 6 7

0,4 0,5 0,1
31. Haiitu MaTemMaTHYeCKOe OXHJIaHWE, NUCIEPCHIO, CpeIHEee KBAJAPATHYHOE OTKIOHCHHUE ITON

CIIy4ailHOU BEJIMYHHBI X.

TunoBoi UTOroBbIN TeCT MO YueOHOI qucunminne «MaremaTuka»

1. /lan npsMOYToOJIbHBIN Mapaesnenumnes.

OnHa U3 ero BEPIIMH COBIAJAET C HayaJoM KoOopauHat. Pebpa, ucxosiiue u3 3TOi BEPIIHMHBI,
JeXaT Ha ocaXx KoopauHaT. Bepmmna A, umeer koopauHaTel (2; 3; 4). YcraHoBuTE
COOTBETCTBUE MEXIY BEpIIMHAMHU JAaHHOTO MapauIeICIIUIIeIa U UX KOOPIUHATAMHU.

1) A 2)B 3) B, 4) c,

A)(2:3;0) b) (2,0, 0) B) (0; 3; 0) ') (0; 3;4) I (2;0;4)

2. TlycTh BeKTOpHI 3aJaHbl CBOMMH KoopaumHatamu: a = {2; —3;1} u b = {3;0;2}. B stom
Cllydae MX CKaJApHOE NPOU3BENCHUE A * b PABHO ...
OrTBeT:

3. JHausl Bextopsl @ = {3; 1;—2} u b = {—4;5; 2}. Torna cymma KoopaMHAT BekTopa 2a + b
paBHa ...

OtBerT:

4. Jlns touek A(1;4) u B(-1; 3) obiiee ypaBHeHHE IPSMOI SIBIISETCS ...
A)x—-2y+7=0 Byx—-y+3=0
Byx+2y+3=0 N2x—-y+7=0

2 2
o X
5. B koopaunaTtHO# mockocty XOY nuHMS 3a7aHa ypaBHEHHUEM 2 + Z_Z = 1. Torma ora IUHUS
MPOXOJUT Yepe3 TOUKH ...



A) (V3;2) b) (3;4) B) (0; -4) ) (3;0)

6. YpaBHEHHEM OKPYKHOCTH, U300paKEHHON Ha YePTEKe,

It
ol %
ABJIACTCA ...
A)(x—4)+(y—-3)2=4 B)(x+3)2—(y—2)2=16
B)(x+4)?2+(y+3) =4 Nx+3)2+@y—-2)2=4

7. TlpousBoanas pyHkuuu y = x>+ e* + 5x paBHa ...
A)x?-e*(3+x)+5 B)3x%2-e*+5
B) x%-e*(3 + x) [)x*-e*1+5

8. Ilpoussomnas ¢pyukuuu y = cos(2x — 3) pasua ...
A) - sin(2x — 3) B) —2sin(2x — 3)
B) 2-sin(2x — 3) ') —sin(2x — 3)

3w
9. Ecmmu f(x) = cosx + 4x, TO f' (7) IIPUHUMACT 3HAYCHHUEC, paBHOC ...

OtBerT:

10. Touka munumyma GyHKuuE y = x> — 12x2 + 45x — 5 uMeeT 3Ha4eHUE X, PABHOE ...
Otser:

11. Haumensiee 3nagenue Qpynkumu f(x) = —2x3 — 3x% + 12x + 4 na orpeske [0; 2] paBno
Ortser:

12. Heonpenenenuslit unterpan [ 7cosxdx paseH ...
A) —=7-sinx+C B) =7 -cosx + C
b) 7 -sinx +C I') sinx + C

. 12dx
13. OnpeneneHHbIi HHTETPAT f1 —3 baseH ...

2
OrtBerT:



14. ITnomans Gurypsl, n300pakeHHON Ha 3aJaHHOM PHCYHKE, paBHA ...
Ay -

A)g E)% B) 4 )16

5
15. CKOpOCTb JIBIKEHHMS Tena 3ajaHa ypasuenueMm V(t) = NGa Torga nyTh, NPOHJEHHBIN TEIOM

3a 9 CeKyH/IBI OT HaYaJia JBMKCHHUS, PABEH ...
OrtBer:

16. Heonpenenennsrii unterpan [(12x — 7)7dx pasen ...

—7)8 N
A) 2x=7" | ¢ B) 82x=7" | ¢
9% 12
—7)8 N
B) % +C I @ +C
17. OnpeneneHubIi HATErpal f_23(2x — 3)dx paseH ...
Orser:
-X1 + Xo <2
18. O6nacThIo pemeHust CHCTEMBI HEPaBeHCTB § X1 + X, = 8 sBisieTcs ...
Xo =>4
A)

\ . - NS
'-/2 o] 1 a\-'-rl r) nexy=3

I+ X, =8

B)



3x2—X1 S 12

19. OGacTbi0 pEIICHHUST CHUCTEMBI HEPABEHCTB { 2Xp + X; = 8 sBiseTcs 3amTpHUXOBaHHbIH

X, +3x; < 24
MHOT'OYTI'OJIbHUK

B2 gl =24

Torma MakcumanpHOe 3HaYeHWEe QyHKIUU L = 5x; —x, +8, toe xq,Xx,
00J1aCTH pEIIeHH, PAaBHO ...

OtBeT:

20. IIpenen QYHKIUM B TOUKE lim3(2x2 —4x—10) = ...

x——

OtBeT:

21. lim (1+ %)_”:

X—00

A)e™’ B) e’ B) oo N1

x*—5x34x+8

22. chl_l’)l;lcm PaBE€H ...
A) g B) 0 B) é oo
. x—=5
23. }Cl_r)ré ~2_,g PaBCH ...
A)L B) 10 B) 0 T) oo
10

. sin8x
24. lim —— paBeH ...
x>0 X

OrtBerT:

25. ®ynxmus f(x) = x3 — x? — x + 4 3anana na orpeske [0; 2]. fozf(x)dx =

MIPUHAJUIEKAT

1 1 2 2
A)85 B)75 B)7§ F)8§
26. ®ynxuus f(x) = x3 — x? — x + 4 3agana na orpeske [0; 2]. Haubonbliee 3HaueHne NaHHOIM
(GYHKIUHU PaBHO ...
OTBeT:

27. ABTOMOOMITIO MOKET OBITH TIPUCBOEH HOMED, cocTosimuid u3 5 uudp: 2, 4, 6, 8, 9. Lludps! B
HOMEpE MOBTOPATHCSA HE MOTYT. Torja MakCMMallbHOE KOJUYECTBO aBTOMOOWIICH, KOTOPHIM

MOTYT OBITh IMPUCBOCHBI TAKKUC HOMEpA, PABHO ...



OrtBerT:

28. 13 ypHBI, B KOTOpOoi Haxomarcs 6 4€pHeiX, 4 Oenbix u 10 3eNEHBIX MIApOB, BEIHUMAIOT
CllydaifHbIX 00pa3oM oJuH map. Toraa BEposSTHOCTh TOTO, YTO ATOT ImIap OyneT OebiM, paBHA

OrtBerT:

29. V3BecTHBI pe3yIbTaThl MEAUIIMHCKOTO OCMOTpPA IPYIIIBI CTYJCHTOB:

N | CtyzeHT pocTt BEC IIyJI6C
1 AnexceH 178 85 70
2 AnexcaHap 170 80 58
3 AHHa 163 74 66
4 BaaxmvHp 165 62 57
5 Banepus 161 54 59
6 | AMHTpHH 180 83 63
7 Mapusa 156 60 55
8 Hatanea 158 55 64
9 Hukonai 167 69 59
10 | Omera 172 58 69

BeposTHOCTH TOTO, YTO y BBIOPAHHOTO CIIydallHBIM OOpa3oM CTyAEHTa Myabc Oosbine 60
yIapoB B MUHYTY paBHa ...

A)1 B)= B) < r)-

30. U3BecTHBI pe3ysIbTaThl METUIIMHCKOTO OCMOTpA IPYIIITHI CTYCHTOB:

N | CtyzeHT poct BEC IIyJI6C
1 ATexceH 178 85 70
2 AnexcaHap 170 80 58
3 AHHa 163 74 66
4 Baaxmvup 165 62 57
5 Banepusa 161 54 59
6 JIMHTp HiT 180 83 63
7 Mapusa 156 60 55
8 Hatanea 158 55 64
9 | HukomaH 167 69 59
10 | Ombra 172 58 69

Bri6opouHoe cpenHee mpu U3MEPEHUH Beca CTYJICHTOB PaBHO ...
OrtBerT:



Kiaroun k Tectam

Paznen 1
1 BapuauT 2 BapHAHT

1 1A 2]1 3B 4T 1 1A 2136 4T
2 8 2 8
3 7 3 7
4 A 4 A
5 BI' 5 Ab
6 b 6 A
7 B 7 b
8 3 8 A
9 b 9 B
10 0,75 10 8

Paznen 3
1 20 13 5
2 A 14 5
3 r 15 2
4 A 16 A
5 8 17 2
6 1 18 A
7 b 19 48
8 A 20 A
9 A 21 -1
10 2 22 A
11 A 23 6
12 A

Pa3nen 4
1 120 7 r
2 0,2 8 A
3 A 9 B
4 A 10 A
5 A 11 432
6 A

HToroBsii TECT

1 1A2B63B4T" 16 A
2 8 17 10
3 7 18 A
4 A 19 32
5 BI' 20 30
6 b 21 A
7 A 22 r
8 B 23 A




120
0,2

68

24
25
26
27

28
29
30

11

30
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11
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