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1. MACMOPT
KOC no YI C0O0.02.01 MaremaTuka

(K00 u HazeaHue OUCYUNIUHDBL)

1.1. OOmue MoJ0KEeHUst

KoutponbsHo-ouenounsie cpeactsa (KOC) npennasHadeHsl s KOHTPOIS U
OIICHKM 00pa30BaTENIbHBIX JIOCTHXKEHUN 00YYaroIIuXCsi, OCBOUBIIMX MPOTPaMMy
yueoHou nuctuinael COO.02.01 Matematuka.

KOC BkIIOYaIOT KOHTPOJBHBIE MaTepuaibl AJisi MPOBEICHUS TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOM artectanmu B ¢opme nud.3adera (1 cemectp),
AK3aMeHa 2 CeMECTp).

KOC pa3paboTaHbl B COOTBETCTBHH C:

obpazoBarenpHoii mporpammori CIIO mo cmemumansHocTn  38.02.01
DKOHOMUKA U OyXTaITepCKUN yUeT (M0 OTpacisim).

nporpammel yueoHon aqucuuiuinasl CO0.02.01 MaTtematuka.

1.2. PesynbTatbl 0CBOEHUA AUCUMMIAUHBI, NOAEXALLME NPOBEPKE
Pe3yabTaTtsl HaumeHoBaHnmne 3JIeMeHTAa OcHOBHbIE MOKA3aTeJU OLeHKH
o0y4uenns YMeHMil/3HAHMI pe3yJIbTaToB
(ocBOEHHBIE
yMeHHus,
yCBOEHHBbIE
3HAHUI,
NPaKTHYECKUH
ONBIT
(Ipu HAJIMYMH)
Vi Bnagets MmeTomamMu [IpumeHeHne akcHuOM , TEOpEM,
JA0Ka3aTCJIbCTB, aJITOpUTMaMU onpez[eneHHﬁ IIpHu pCHICHUHA 3a1a4

pelieHus 3a1ay;
bopMyIUpoBaTh ONpECIICHNUS,
aKCHOMBI U TEOPEMBI,
MIPUMEHSITh UX, IPOBOIUTH
JIOKa3aTeJIbHbIE PaCCyK/ICHHUS B
XOJI€ pelIeHus 3a/1a4

y2 BrInonaHATE BEIYKCIICHHE Beruucnenue u cpaBHEHUE KOpHEH,
3HA4YEeHUH U peoOpa3oBaHuUs BBINIOJTHEHUE NPUKHUIKH 3HAYCHMUS
BBIPA)KEHUI CO CTEIEHSAMHU U kopHsi. [IpeoOpa3oBanne 4nUCIOBBIX
norapupmamu, IpeoOpa3oBaHus | U OYyKBEHHBIX BBIPAXCHUI,
JPOOHO-PALIMOHAIBHBIX CoZIepKaIINX paauKabl.
BBIPAKEHUN Beinonnenue pacyeToB o
dbopmynawm, cojiepIKaIum
pajuKalbl, OCYILECTBIISAA
HEOOXOJUMbIe  TOACTAaHOBKU H
npeoOpa3oBaHusl. Haxoxnenue
3HAYECHHUN CTEINECHH, UCIIONb3YS IIPH

HE00X0IMMOCTH
MHCTPYMEHTAJIbHBIE CpencTBa.

3anuchIBaHUE KOPHS N-i CTENIEHU B
BUJIE CTENEHHU c TPOOHBIM
MOKa3aTejIeEM 51 Ha000pOT..
Brrancnenune CTCIICHEH c
palMOHAIBHBIM [IOKa3aTelIeM,




BBIMIOJTHEHHE TPUKHUIKH 3HAYCHUS
CTEIICHU, CPaBHEHUE CTEIICHEMN.
[IpeoOpa3oBaHrue  YHCIOBBIX H

OYKBEHHBIX BBIPAKECHU,
COJIepKalINX CTEMeHH, MPUMEHSS
CBONCTBA.. Beimonnenue
npeoOpa3oBaHUA BBIPAYKCHHUI,

NpUMEHEHHE (QOpPMYJ, CBS3aHHBIX
CO CBOWMCTBaMH CTEIEHEH H
norapudmoB. OmpenencHre
00J1acTH  JIONYCTUMBIX 3HAYCHHH
J0rapr(hMHUECKOTI'0 BRIPAKECHUSI.

V3 HccnenoBaTth B mpocTeHIINX HccnenoBanue byHKINN Ha
ciydasix GyHKIUU Ha MOHOTOHHOCTb, HaXO0X/IeHUE
MOHOTOHHOCTb, HAXO/IUTh HauOONBIINX U HAMMEHBIINUX
HauOOoJIbIINE U HAUMEHbIIINE 3HaYeHUN (QYHKIMHA; T[OCTpOEHHE
3Ha4YeHUsl QYHKIUN; CTPOUTH rpapuKoB byHKUIUH c
rpad¥K1 MHOTOYJIEHOB C HCIIOJIb30BAHUEM  IIPOM3BOJHON;
UCITOJIb30BaHUEM alnapaTa OpUMEHEHHe MPOU3BOAHOM TMpHU
MaTEeMaTU4ECKOI0 aHAJIN3a; pelieHny 3ajad  Ha  JIBUJKEHHUE;
MPUMEHSATH IPOU3BOIHYIO NPH peleHue HpPaKTUKO-
pEIIeHNH 3a]a4 Ha ABM)KEHUE; OpPUEHTHPOBAaHHBIX  33Jady  Ha
peaTh MpaKTUKO- HauOoNbpIINE U HAaWMEHbIIUE
OpUEHTHPOBAHHbBIE 33]]a4M Ha 3HAYeHMs, HAa HAXOXJACHUE IIyTH,
HauOoJIbIINE U HAUMEHbIIINE CKOPOCTHU M YCKOPEHHSI.
3HA4YE€HUs, Ha HAX0XI€HUE yTH,

CKOpPOCTH M YCKOPEHUs
V4 CTPOUTH IPaPUKU U3yUYEHHBIX [Toctpoenue rpaduKoOB U3yUEHHBIX

(GYHKUIMH, UCIIONB30BATh
rpaduKy Ipu U3y4YEeHUU
MIPOLECCOB U 3aBUCUMOCTEM,
IIPU PELICHNH 3a/1a4 U3 IPYTux
yueOHBIX MPEJAMETOB U 33714 U3
peanbHOM JKU3HU; BEIPAXKATH
(dbopMynaaMu 3aBUCUMOCTH
MEXKy BEJIMYNHAMHU

¢ynkuuit. Onpenenexue mno
dbopmyre mpocTentei
3aBUCUMOCTH, BUJa ee rpaduka.
Bripaxkenue no ¢popmyiie o1HOM
IIEPEMEHHOM uepes Ipyrue.
Haxoxnenue obnactu
ofpeieNieHus 1 001acTH 3HaUCHUH
GyHKIUH,IPOBEICHNE
HCCIeOBaHUS JUHEHHOM,
KYCOYHO-JTMHEHHOM, TpOoOHO-
JIMHEVMHOMN U KBaJAPaTUIHON
GyHKIUH, TOCTPOEHHUE UX
rpacukoB. [ToctpoeHue u ureHue
rpaduKoB QYHKIUH.
HccnenoBanue QpyHKINU.
CocraBnenne BUA0B GYHKIUH 110
JAHHOMY YCJIOBHIO, peIlieHue 3a7a4
Ha 3KCTpeMyM. BrinonHenue
npeoOpa3oBaHuii rpaduka
¢yHkuun. Beruncienue 3HaueHui
GYHKIMI 10 3HAYSHHUIO apTyMEHTAa.
Ornpezenenne nojaoKeHus TOYKU
Ha rpaduke 1o ee KOOpAUHATaM U
HaoOopoT. Mcnonp3oBanmne




CBOMCTB (DYHKITUH 1J1 CPAaBHEHHSI
3HAUEHUH CTETeHe! U Torapu(mMoB.
[Toctpoenue rpauKoB CTENEHHBIX
U Jorapu(pMuU4ecKux (QyHKIHU.

O3HakomieHHE c MOHATHEM
HEIPEPBIBHOU [IEPUOIUYECKON
byHKIMH, (dbopMynupoBaHue
CBOMCTB CHHyCa M KOCHUHYCAa,
MIOCTPOECHUE ux rpauKoB.
[IpumeHenne CBOMCTB (QyHKUUI
s CpaBHEHUSA 3Ha4YCHUHU
TPUTOHOMETPUUYECKUX  (DYHKIIHIA,
pelieHus TPUTOHOMETPUUYECKUX
YpaBHEHMI.

VA Pemate TekcTOBBIE 3a1aUn CocraBneHue YpaBHEHUH,
Pa3HBIX TUIOB (B TOM YHMCJIE HA | HEPABEHCTB U CHUCTEM I10 YCJIOBHUIO
IIPOLICHTHI, AOJIU U YaCTH, Ha 3a/1auy, peueHue 3aj1ad,
JBIDKEHUE, paboTy, CTOUMOCTh | UCCIIEI0BaHHE I10JIyYE€HHOT O
TOBApOB U YCIIyT, HAJIOTH, peneHus
3aJ1auu U3 00JIaCTH yNpaBIICHUS
JUYHBIMHA U CEMEUHBIMU
(dbuHaHCAMH); COCTABIAThH
BBIPAKEHUS, YPABHEHMUSI,

HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBMIO 33]1a4H, UCCIIEI0OBATh
MIOJIy4E€HHOE PEIIECHUE U
OIICHUBATH MPABJOMOI00HOCTh
PE3YJILTAaTOB

YVo6 N3Bnekats, uatepnperupoBath | [IpencraBnenue wuHbOpMamuum ¢
MH(POPMALINIO, TIPEICTABICHHYIO | TIOMOLIBIO TAOIUI], THATPAMM.

B TabIuIaX, HA IUarpaMMax, HccnenoBanue
rpadukax, OTpaXKarolyro CTaTUCTUYECKUX JAHHBIX
CBOMCTBA pEAIbHBIX IPOLECCOB
U SIBJICHUM; IPEJCTABIATh
MH(OPMAIIHIO C ITOMOIIBIO
Ta0JIUIl U TUArpaMM;
HCCIEA0BaTh CTATUCTUYECKUE
JIJaHHBIE, B TOM YHCJIE C
MPUMEHEHHEM I'pauyecKux
METOJIOB U JIEKTPOHHBIX
CPEJICTB
v7 Bpruucasate BEpOSTHOCTS C N3yuenune [paBuIa

UCTIOJIb30BaHUEM IpahUIECKUX
METOJIOB; IPUMEHSTEH (YOPMYIIbI
CITO’KEHUS] U YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
(bakThl U HOPMYJIIBI TPU
pEIIeHNH 3a7a4; OIICHUBATH
BEPOSITHOCTH PEATTbHBIX
COOBITHI1; 3HAKOMCTBO CO
CITy4aiiHBIMU BEITUYNHAMH,
YMEHHUE MPUBOAUTH TPUMEPHI

KOMOWHATOPUKH H TMPUMCHCHHE
IpU  pEHICHHWH KOMOWHATOPHBIX
3ama4. PereHne KOMOMHATOPHBIX
3ala4  METoJOM Tepebopa U 1O
MIPABHITY YMHOKEHHUS.
O3HakoMJICHHE C  TOHSITUSIMH
KOMOMHATOPHKH: Pa3MEIICHUSIMH,
COUCTAHUSIMH, TEPECTAHOBKAMHU H
dbopMysilaMu JUISI UX BBIYHCIICHHS.
OObsicHEHHE u MIPUMEHEHHUE




IIPOSIBJIEHUS 3aKOHA OOJIBIINX
YUCeNl B IPUPOJHBIX U
OOILIECTBEHHBIX SIBICHUAX

bopmyn JUIS BBIYNCIICHUS
pa3MEIIEHNUN, IEPECTaHOBOK U
COYETAaHUM TIpU PEIICHUW 3ajad.
O3zHakoMieHHE C OUHOMOM
Herorona " TPEYrOJIbHUKOM
ITackans. Pemenue NnpakTUUECKUX
3a7a4 C UCIOJIb30BAHUEM ITOHITUU
U TpaBUJI KOMOMHATOPUKU

V8-

N300pakaTh MHOTOTPAHHUKH U
HOBEPXHOCTHU BPALICHUS, HX
CEUYCHUS OT PYKH, C TIOMOILBIO
YEPTEIKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPECTB;
pAacro3HaBaTh CHMMETPHIO B
NPOCTPAHCTBE; PaclO3HABAThH
HpaBHJIbHBIC MHOTOTPAaHHUKH

N300paskeHre MHOTOTPaHHUKOB U
BBITNIOJTHEHHUE ITIOCTPOCHMSI Ha
M300paKCHHSIX U MOJIEINISIX
MHOTOTPaHHMKOB. Beruncienue
JIMHENHBIX 3JIEMEHTOB U YIJIOB B
IIPOCTPAHCTBEHHBIX
KOH(UTypanusx,
apryMEHTHPOBAHHUE CBOUX
CYKJICHHU. XapaKTepUCTUKA U
n300pakeHNe CeUYEHUs], pa3BEPTKU
MHOT'OTPaHHUKOB, BHIYMCIICHUE
IJI0IAa/Ie TOBEPXHOCTEM.
[TocTpoeHune npocTenInX CEUeHUI
Ky0a, MPU3MBbI, TUPAMHU/IBI.
[TpumeHnenue GakToB U CBEICHUI
u3 mwianumerpun. [lpumenenue
CBOICTB CUMMETPHH NIPU PELICHUH
3anad. Mcnonb3oBanue
nproOpEeTEHHBIX 3HAHUH JUIs
HCCJIETOBaHMS U MOJIETTUPOBAHUS
HECIIOKHBIX 3a/1au. 300paxkeHne
OCHOBHBIX MHOTOTPaHHUKOB U
BBITIOJITHEHHE PUCYHKOB I10
YCJIOBMSIM 3aJa4. BPAILEHUs
Pemenue 3anau Ha mocTpoeHue
CEYEHUH, BRIYUCIICHNE JJIUH,
pPacCTOsIHUH, YIJIOB, IIOIIAICH.
[IpoBenenune goka3aTeabHBIX
pacCyXAeHUI IPU PEIICHUH 3aad.
IIpuMeHeHne CBOMCTB CHMMETPHH
IIPY PELLIECHUN 3a/a4 Ha Teja
BpallleHusl, KOMOMHALIUIO Tel.
N300pa>keHre OCHOBHBIX KPYTJIBIX
TEJ U BBIIIOJHEHUE PUCYHKA 10
YCIJIOBUIO 3a/1a4H.

v9

Hcnonb30BaTh OTHOLIEHUE
IJIOIAZAeH TOBEPXHOCTEN U
00bEMOB MOI00HBIX PUTYp MPU
pelIeHNH 33124

Hcnonb3oBanue OTHOIIICHHE
IIomanaeu MOBEPXHOCTEM u
00beMOB TOJOOHBIX (uryp mnpu
pelIeHUH 33124

v10

Brrancnsate reoMeTpudecKue
BEJIMYHHEI (JUTHHA, YTOJI,
IUIOIAb, 00BbEM, ILIOMAIb

N3yuenue bopmyn JUISL
BBIYHCIICHUS Toma e
MOBEPXHOCTEH MHOTOTPAaHHUKOB U




MMOBEPXHOCTHU ), UCTIOJIB3YsI
U3y4eHHbIE (POPMYIIBI U METOBI

Ten BpaIlCHHS. Brruncienue
[Ioagen u 00BEMOB
MHOTOIPaHHHKOB u Tel

Bpall€HUsl ,pellIeHHE MPAKTHUKO-
OPHMEHTHPOBAHHBIX 33724

V11 Haxonuths ¢ moMomibio Pemenue  mpocrenmmx 3amad B
M3YYEHHBIX (hopMyIT KOOPJIMHATAX
KOOPJAMHATHI CEPEIUHBI OTPE3KA,
paccTositHue MEXAY AByMs
TOYKaAMHU
3HaTh:
31 [lonsATHA: creneHs yncia, O3HaKOMJIEHHE C MOHATHEM KOpHS
norapudm yucia n-i CTEIIEHH, CBOMCTBaMH
paauKaioB u npaBuIaMu
CpaBHEHUS KOpHEH.
DopMynHpOBaHUE  OMNpPEIECICHUS
KOpPHSI M  CBOHCTB  KOpHEH..
O3HakoMJIeHHE c MOHSTUEM
CTEIEHU c JIEACTBUTEIIbHBIM
nokazareyneMm.. DopMyIupoBaHHUE
CBOWCTB cTemneHel. OmnpeneneHue
00J1IaCTH  JOMYCTUMBIX 3HAUYCHUM
J0rapu(PMUUECKOrO  BBIPAKEHUSI.
Brimonnenue npeoOpa3oBaHuit
BBIpQXXEHUI, TpUMEHEHHE QopMyI,
CBSI3aHHBIX co CBOMCTBaMH
cTeneHei u jorapudmMon
32 [ToHsATHA: panlOHAIBHEIE, O3HakoMJIEeHHE C  pa3jIMYHBIMU
MPpALMOHAJIBHEIE, crocobaMy pelIeHus ypaBHEHHM
[I0Ka3aTeJIbHBIC, CTCIICHHBIE, cucteM  ypaBHeHuUH.  Pemienue
norapudmuueckue, MOKa3aTeJIbHbIX u
TPUTOHOMETPUUECKHUE norapuMHUECKUX ypaBHEHUH U
YpaBHEHHUS U HEPABEHCTBA, UX HEPaBEHCTB o M3BECTHBIM
CUCTEMBI aJropuTMaM
33 [MonsTus: pyHkuus, O3HaKOMIIEHHE C IOHSITHEM

HeTpepbIBHAS QYHKITHS,
NPOM3BOIHAS, IEPBOOOpa3Hasl,
OINpEJICIICHHBI HHTETPaJI,
yMEHHUE HaXOJUTh IPOU3BOIHBIC
AIIEMEHTAPHBIX (HYHKITHIA,
UCTIOJNIB3YS CIIPAaBOYHBIC
MaTepHaIbl

YHCIIOBOH MOCIIEA0BATEILHOCTH,
crocobamu ee 3aJaHus,
BBIYUCIICHHUSIMH €€ YJICHOB.
O3HaKOMJICHHE S C TOHSITHEM
npezena mocyie0BaTeIbHOCTH.
O3HakOMJIEHHE C TIOHATHEM
npousBoAHOU. M3yuenue u
dbopMyIIMpOBKa €€ MEXaHHUYECKOTO
¥ T€OMETPUYECKOTO CMBICIIA,
AITOPUTMA BBIYUCIICHUS
IIPOU3BOHOM.

BrryuuTs npaBuna

QG epeHIpPOBaHNUs, TAOIUILY
MIPOM3BOHBIX DIIEMEHTAPHBIX
(bYHKUMN, TPUMEHSATH 1151
nuddepernrpoBanus QyHKIUH
[IpoBOAUTH c TIOMOIIBIO




MIPOU3BOAHOMN HCCIIEIOBaHNE
byHKUMY, 3a1aHHON (OPMYIIOi.
O3HakoMIJICHHE c MOHSTHEM
UHTETpaJla W  NEPBOOOpPA3HOM.
N3yuenne mpaBwiia BBIYHCICHUS
nepBooOpazHoOit " TEOPEMBI
Herorona—JleiiOnuma.  Penrenne
3a/lad Ha CBS3b MEPBOOOPA3HOU U
€e  MPOM3BOJHOM, BBIYHCICHHUE
nepBooOpazHoOit IS JTAHHOU
¢byukiun. Pemenue 3amay  Ha
MpUMEHEHNE WHTErpasa TS
BBIYUCIICHHS] (PU3NYECKUX BEITMYUH
U IUIOIIACH.

34

[TonsiTus: paunoHanbHas
(byHKIMSA, TOKa3aTeNbHas
byHKIM, cTeneHHas GyHKIus,
norapupmMuyuecKas GyHKIus,
TpUroHOMeTpHuieckue GpyHKuuy,
oOpaTHble QYHKLIUU

O3HaKOMIICHHE C TOHATHEM
[IEPEMEHHOM, IPUMEpPAMHU
3aBUCHUMOCTEN MEKY
nepeMeHHbIMU. O3HaKOMJIEHHE C
HOHATHEM IpaduKa, OIpeeeHIe
NPUHAIICKHOCTH TOUYKH IrpaduKy
bynkuun. OnpeneneHue mo
dbopmyiie mpocTeitien
3aBHCHMOCTH, BUJIa ee rpaduka.
Bripaxenue no ¢popmyse oxHON
MIEpPEMEHHOM Yepe3 apyrue.
O3HaKOMJIEHHE C ONPEACICHUEM
byHKIMH, GOpMYITHpPOBAHHUE €TO.
Haxoxxnenue obnactu
ornpezeNneHus: U 00J1acTy 3HaYeHUI
¢yukuuu. [Toctpoenue u ureHue
rpauKoB QyHKIHA.
HccnenoBanue QyHKIHH.
[TocTpoenue rpaguKkoB CTETIEHHBIX
U orapu(pMu4ecKux QyHKIHUi.
Pemenne MOKa3aTeJIbHbIX u
JOTapu(pMHUUECKUX ypaBHEHUHA U
HEPABEHCTB 1o U3BECTHBIM
anroputMaM.  O3HakOMJIEHHE C
MMOHSITHEM HETPEPBIBHOU
NEPUOANUYECKON ¢byHKIHMY,
(dbopMyIIMpoBaHHE CBOMCTB CHHYCa
U KOCHHYyCa, TIOCTPOEHHE HUX
rpadukoB. [IpuMeHeHne CBOWMCTB
(byHKUMH U1 CpaBHEHUS 3HAUYCHUM
TPUTOHOMETPUUYECKUX  (YHKUUH,
peleHus TPUTOHOMETPUUECKHUX
YpPaBHEHUU.

35

[TonsTus: cpennee
apudmernyeckoe, MeuaHa,
HauOoJIbIIee 1 HAaUMEHbIIIee
3HAYEHUA, pa3Max, JUCIEepCHsl,
CTaHJIAPTHOE OTKJIOHEHUE

O3HakoMJIeHHE C TpeACTaBICHUEM
YHUCJIOBBIX JaHHBIX n nux
XapaKTepUCTUKAMHU. Pemmenue
MIPAKTUYECKUX 33/a4 Ha 00paboOTKy
YHCJIOBBIX JIaHHBIX, BEIUUCICHUE UX




4HCJIOBOro Habopa XapaKTEPUCTHK.
36 [TonsTHA: CirydaliHbIN ONBIT U N3yuenue KJIACCUYECKOI0
clly4aifHOe cOOBITHE, onpeeneHus BEPOSITHOCTH,
BEPOSITHOCTBH CIIy4aitHOTO CBOMCTB BEpPOSITHOCTH, TEOPEMBI O
COOBITHA cymMe BEPOSITHOCTEM.
Paccmotpenue MPUMEPOB
BBIYMCIICHUS BEPOSITHOCTEM.
Pemenune 3amau Ha BbIYMCIEHUE
BEPOSTHOCTEH COOBITHIA.
37 IlonsTHA: TOYKa, IpsMasd, @opMyIMpOBKa UM I[PUBEICHUE
IJIOCKOCTh, IPOCTPAHCTBO, JI0Ka3aTeJIbCTB MIPU3HAKOB
JIByTpaHHbIN yToJl, B3aMMHOI'O PACIIOJIOKEHUS IPSIMbBIX
CKpELIUBAOIINECS NPSIMBbIE, u Iockocteil. Pacno3sHaBanue Ha
[IapaJUIEIbHOCTD U yepTexkax U MOJENAX Pa3InyHbIX
MEPHEHAUKYJISIPHOCTD MPSAMBIX U | CIIy4aeB B3aUMHOTO PACIOJIOKEHUS
IJIOCKOCTEM, YTOJI MEXKIY MPSIMBIX U IJIOCKOCTEM,
MPSIMBIMH, YTOJI MEKIY NPSAMON | apryMEHTUPOBAHUE CBOUX
U IJIOCKOCTBIO, YIOJI MEXKIY CYKJICHUM. @opMynMpoOBaHUE
IIJIOCKOCTSIMH, PACCTOSIHUE OT ONpEeETCHUN, MIPU3HAKOB u
TOYKH JI0 MJIOCKOCTH, CBOIICTB napajuIeIbHbIX U
paccTosiHue MEXAy MPSIMBIMU, MEePNEHANKYISIPHBIX  MJIOCKOCTEM,
pacCTosiHUE MEXIY JBYTPaHHBIX U JMHEHHBIX yTJIOB.
IJIOCKOCTSIMU OrnurchIBaHUE PACCTOSIHUS OT TOUYKH
JI0 TUIOCKOCTH, OT TMpAMOM 110
IJIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXIy CKPEIIMBAIOIINUMUCS
MPSIMBIMH, MEXY ITPOU3BOJIBHBIMU
(dburypaMu B MpoOCTPAHCTBE.
3-8 [ToHsITHS: MHOTOTPaHHUK, Onucanue U XxapaKTepUCTUKa

CeueHHe MHOTOIpaHHHKa, KyO,
napaJulesenure, Ipu3ma,
nupamuia, Gurypa u
MOBEPXHOCTh BpAIICHHS,
WIAH]P, KOHYC, map, cdepa,
ceyeHus! pUTypbl BpaleHus,
TUIOCKOCTB, Kacaromasicst cepsl,
IWJTMH]PA, KOHYyCa, TUIOMIAb
MOBEPXHOCTHU MMUPAMUJIBL,
NpU3MBI, KOHYCa, IIIHHIPA,
iomazas chepsl, 00beM KyOa,
HpSMOYTOIBHOTO
napaJuiesenure/a, TMPaMuIbl,
NPU3MBI, HWINHPA, KOHYCA,
mapa

Pa3IMYHBIX BUJIOB
MHOT'OIPAHHUKOB, IEPEUUCIICHUE
HX DJIEMEHTOB U CBOMCTRB.
XapakTepucTuka u u300paxxeHue
CEYEHUs1, Pa3BEPTKU
MHOT'OTPAaHHUKOB, BEIYMCIICHHUE
IJIOIIAIEH TOBEPXHOCTEM.
[Tpumenenue pakToB U CBEICHU
U3 IIaHUMETpuH. O3HaAKOMIIEHUE C
BH/IaMU CUMMETPHUH B
IPOCTpaHCTBE, POPMYIHPOBAHHUE
ONpeAeICHUN U CBOMCTB.
XapaKkTepucTuKka CHMMETPHUU Tel
BpaALIEHUsI U MHOTOIPAHHUKOB.
Hcnons3oBaHne IpUOOPETEHHBIX
3HAHUM IJIs1 UCCIIEA0BAHUS U
MOJICIUPOBAHUS HECTIOKHBIX 3a/1a4.
O3HakoOMJIEHUE C BUAAMU TEI
BpaiieHus, GopMyJINpPOBaHUE UX
ONpeAeICHUN U CBOMCTB.
DopMyIUPOBAHUE TEOPEM O
CEYEHUHU 111apa MIIOCKOCTBIO U
IJIOCKOCTH, KacaTelIbHOM K cdepe.




XapakTepucTuKa U u300pakeHue
TEJ BpAICHHs, UX PA3BEPTKH,
ceueHus.

O3HaKOMJIECHHME C  IIOHSATHAMU
IJIOIAa U o0beMa, akCMOMaMHu U
cBoiicTBamu. M3ydenue ¢opmyn
1A BBEIYHCIIEHUS IIomageu
MOBEPXHOCTEH MHOTOTPAHHHUKOB H
TEJ1 BpaIllCHMS

39 [TonsTHsA: NBUKEHUE B O3HakomiIeHrE c MIOHATUEM
MIPOCTPAHCTBE, MOJ00HBIE JIBIDKCHUSI B TIPOCTPAHCTRBE.
(bUTypBI B IPOCTPAHCTBE

310 [TousiTus: mpssMOyTroJIbHAs O3HaKOMJICHUE C TOHATHUEM

CUCTEMA KOOpJUHAT,
KOOPJIMHATHI TOYKH, BEKTOP,
KOOpJMHATHI BEKTOPA,
CKaJIspHOE MPOU3BEJCHHE, YTOJ
MEX/1y BEKTOpaMHU, CyMMa
BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCJIO.

BeKkTOpa. M3yuenue nexapTroBoi
CHUCTEMBbI KOOPJIMHAT B
IIPOCTPAHCTBE, ITIOCTPOEHUE 110
3a/IaHHBIM KOOpPJIMHATAaM TOYEK U
IUIOCKOCTEH, HaX0XKICHUE
KOOpJIMHAT TOYEK. Bpruncinenne
PAcCCTOSTHUN MEXAY TOUKaMU.
N3ydeHue cBOMCTB BEKTOPHBIX
BEJIMYMH, IIPABUJI Pa3JI0KEHUS
BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, ITPaBUI
HAaXO0K/JI€HUsI KOOPAMHAT BEKTOPA B
IIPOCTPAHCTBE, NIPABUII ACUCTBUH C
BEKTOpPaMH, 33/IaHHBIMU
koopauHaramu. [Ipumenenue
TEOPHH MPY PEIICHHUH 3a7a4 Ha
JIeHcTBU ¢ BeKTOpamu. M3yuenue
CKQJIIPHOTO ITPOU3BEICHUS
BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS
NpSAMON U TIIOCKOCTH. [IpuMenenue
TEOpUU IPU PELIEHUH 3a1a4 Ha
JICUCTBUS C BEKTOPAMH,
KOOPAMHATHBIA METOI,
IIPUMEHEHNE BEKTOPOB IS
BBIUHCJIEHHSI BEJIMYMH YIJIOB U
pacCTOSIHUI




1.3. Pacnpenesienne oueHUBaHUA Pe3yabTAaTOB 00y4eHH 110 BHAAM KOHTPOJIA

Kox u HaumeHOBaHMe 3JIEeMEHTAa YMEHU I U1

Buabl arrecTanun

3HAHUM . Ilipomesxcymounas
Texywuti KOHMpOL
ammecmayusl
Y 1 - Bjpagerp MeTOJaMHU  JI0Ka3aTelbCTB, VYeTHBII onpoc nud.3aueT
aNropuTMaMHu penieHust 3aaay; (GopMyJIUpOBaThH TECTUPOBAHHUE, (1 cemectp),
OIpE/CNICHUsl, aKCUOMBl U TEOPEMBI, IPHUMEHATH | OLIEHKA BBIIIOJHEHUS 9K3aMEH
UX, NPOBOAUTH JOKA3aTEJbHbBIE PACCYKICHUS B IPaKTUYECKOTrO (2 cemectp).
XO/I€ pEeUIeHHUsI 3a/1a4 3aHATHS
V 2- BBINIONHATH BBIUUCICHUE 3HAUCHUHN U VYcTHbIN onipoc nud.3ader
npeoOpa30BaHus BEIPAKEHHUN CO CTETICHSIMH U TECTUPOBAHUE, (1 cemectp),
norapudmamu, mpeodpazoBanus APoOHO- OIICHKA BBITTOJIHEHUS 9K3aMEH
palOHaIbHBIX BhIPAXKEHUN IPAKTUYECKOIO (2 cemectp).
3aHATUS
VY3- uccnenoBaTh B MPOCTEUITNX CITydasX QyHKIIAN YcrHbIM onpoc JK3aMEH
Ha MOHOTOHHOCTb, HAXOJUTh HaWOOJBIINE U TECTUPOBAHHUE, (2 cemectp).
HaMMEHBIINE 3HAYCHUS (PYHKUIUH; CTPOUTH OLICHKA BBIIIOJIHEHUS
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM MIPaKTUYECKOTO
anmnapara MaTeMaTUYECKOr0 aHajan3a; IPUMEHATh 3aHSTHS

MIPOU3BOAHYIO TIPH PEIICHUH 3a]1a4 Ha JIBHIKCHHCE,
peuiaTh NPaKTUKO-OPUEHTUPOBAHHBIE 33]]a4H HA
HanOOJIbIIIE U HAUMEHBIIINE 3HAYCHHMS, HA
Hax0JCHUE MTyTH, CKOPOCTHU U YCKOPEHHS

VY4-ctpouts rpadvku U3y4EHHBIX (PYHKIIHIA,
UCTIONIb30BaTh rpaKu Py U3y4EHUH POIIECCOB
Y 3aBUCUMOCTEM, IPU PEIICHUH 3a7a4 U3 IPYyTUX
y4eOHBIX MPEIMETOB U 3a]]a4 U3 peaJIbHOM JKU3HH;
BbIpaXkaTh OPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

VYerHbIl onpoc
TECTUPOBAHHUE,
OIICHKA BBITIOJIHEHUS
MPaKTUYECKOTrO
3aHSITHS

IK3aMeH
(2 cemectp).

V5-pemarh TEKCTOBBIE 3a7jaudl pa3HbIX TUIIOB (B
TOM YHCJIE€ HA TPOLIEHTHI, I0JIU U YacCTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U yCIYT,
HaJIOTH, 3a/1a4M U3 00JIaCTH YIIpaBJIECHUS JTUUYHBIMU
U ceMeHBIMU (pUHAHCAMMU); COCTABIIATh
BBIPaXXEHUSI, yPAaBHEHUSI, HEPABEHCTBA U UX
CHUCTEMBI I10 YCIIOBUIO 3aJ]a4H, UCCIIEJ0BATh
MIOJIy4€HHOE PEIICHHE U OLIEHNBATh
paBJO0/I00HOCTh Pe3yJIbTaTOB

YcrHBIM onpoc
TECTUPOBAHUE,
OLICHKA BBITIOJIHEHUS
MPAKTUYECKOTO
3aHATUSA

ud.3auet
(1 cemectp),
9K3aMeH
(2 cemectp).

VY 6- u3Bnekatb, UHTEPIPETUPOBATHh UH(DOPMALIHIO,
MIPEJCTABICHHYIO B Ta0JIMIaX, Ha AUarpaMmmax,
rpadukax, OTpa)karollyto CBOMCTBA peabHbIX
IIPOLIECCOB U SIBJIEHU; MPEJCTABIIATD
MH(OPMALIKIO C TOMOUIBLIO TAaOJIHUI] U JUarpamm;
MCCIIEI0BATh CTATUCTUUECKUE JAHHBIE, B TOM
YHclie C MPUMEHEHUEM rpaMuecKuX METOJ0B U
JJIEKTPOHHBIX CPEJCTB

VYceTHBII onpoc
TECTUPOBAHUE,
OILI€HKA BBIITOJTHECHUA
IIPaKTUYECKOTO
3aHATUA

9K3aMEeH
(2 cemectp).

V'7- BBIYUCTATH BEPOSITHOCTD C UCMOJIb30BAHUEM

VYcTHBII onpoc

OK3aMCH

rpaduuecKux METO0B; IPUMEHSTH (POPMYIIBI TECTUPOBAHHUE, (2 cemectp).
CJIO’KE€HUS U YMHOXKCHHS BEPOSITHOCTEH, OIICHKA BBITIOJTHCHUS
KOMOHMHATOpHBIE (HaKThl U (HOPMYIIBI IPU PEIICHUU IPaKTUYECKOro




3a/1a4; OLICHUBATh BEPOSTHOCTH PEAJIbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4aitHBIMU
BEJIMYMHAMU; YMEHUE IPUBOJIUTH IPUMEPHI
HPOSIBJIIEHUS 3aKOHA OOJIBLIMX YHCEI B IPUPOAHBIX
U OOIIECTBEHHBIX SIBJICHUSIX

3aHATUA

VY 8-u300pakaTb MHOTOTPAaHHUKHU U TOBEPXHOCTH
BpallleHUs1, UX CEYEHUS OT PYKH, C TIOMOLIbIO
YEPTEXKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; PACIIO3HABATh CUMMETPHIO B
IIPOCTPAHCTBE; PACIO3HABATh IPABUIILHBIC
MHOTOTpPaHHUKU

YceTHBIT onpoc
TECTUPOBAHHUE,
OLICHKA BBIITOJIHECHUS
IIPaKTUYECKOTO
3aHATUSA

9K3aMEeH
(2 cemectp).

V9- ucrnonb30BaTh OTHOIIIEHUE IIIOMIAAEH

VYeTHBII onpoc

9K3aMCH

MOBEPXHOCTEN U 00BEMOB MOI0OHBIX (pUTyp TIpU TECTUPOBAHHUE, (2 cemectp).
pellIeHnn 3a1a4 OLICHKA BBIIIOJIHEHUS
MPAKTHYECKOTO
3aHATHSA
V10- BBIYUCIATE TEOMETPUUECKNE BETNIUHBI VYceTHBII onpoc JK3aMEH
(MHa, yrou, miomaab, 00beM, IJI0Ha b TECTUPOBAHUE, (2 cemecTp).
MMOBEPXHOCTH), UCTIONB3YsI U3YyUeHHbIE (GOPMYIIBI U | OIIEHKA BBIOJIHEHUS
METO/1bI IIPAKTHYECKOTO
3aHSTUS
V11- HaX0AUTH C MOMOIIBIO U3YYEHHBIX (hopMyIT VYceTHBII onpoc JK3aMEH
KOOpAMHATBI CEPEINHBI OTPE3KA, PACCTOSIHUE TECTUPOBAHUE, (2 cemecTp).
MEXAY ABYMs TOUKaMU OLICHKA BBIIIOJIHEHUS
IPaKTUYECKOTr0
3aHATHSA
3HATh:
3 1 - MOHSATHSA: CTETIEHb YUCIIA, TIoTapu(M YUCIIa; VYeTHBII onpoc ud.3aueT
TECTUPOBAHHUE, (1 cemectp)
OLICHKA BBIIIOJIHEHUS 9K3aMEH
MPaKTUYECKOTO (2 cemectp).
3aHATHS
32 - NOHATUS: pallMOHAJIbHbIE, UPPALMOHAIIBHBIE, YcTHbli onpoc aud.3auer
NoKa3aTelIbHbIe, CTENIEHHBIE, TIOTapu(MHUIecKue, TECTUPOBAHHUE, (1 cemectp)
TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPaBEHCTBA, OLIEHKA BBITTOJIHEHUS 9K3aMeH
UX CHCTEMBI; MPaKTUYECKOTrO (2 cemectp).
3aHSATHS ).
3 3- nousATHs: QPyHKIUS, HeNpepbIBHAS (yHKIHS, VYceTHBII onpoc JK3aMeH
IPOM3BOJIHAs, IEPBOOOpPA3Hasi, ONPEeICHHbII TECTUPOBaHUE, (2 cemectp
MHTETpaJl; yMEHHE HaXOJUTh IPOU3BOIHbIE OLICHKA BBIIIOJIHEHUS
3JIEMEHTAPHBIX (DYHKIMA, UCTIONIB3YS CIIPaBOYHbIE PaKTUYECKOTI0
MaTepuabl; 3aHSITHSI
34- moHATHUSA: pallMOHAIbHAS (PYHKLNA, YcTHBIN onpoc ud.3auet
MoKasareabHasi QYHKIMS, CTeeHHas! QYHKIIHS, TECTUPOBAHUE, (1 cemectp),
aorapupmuyeckasi pyHKIUsS, TPHTOHOMETPUYECKHE | OLIEHKA BBIMOJIHEHUS JK3aMEH
¢yHK1MYU, 00paTHbIe PyHKLINU; PAKTUYECKOTO (2 cemectp).
3aHSTHS
35- moHATHS: cCpeHee apu(MeTHIeCKoe, MeIhaHa, YcrHbIi onpoc AK3aMEH
HauOoJbllIee U HAMMEHbIIEe 3HAYCHUS, pa3Max, TECTUPOBAHUE, (2 cemecTp).
JUCTepCcusi, CTAHJAPTHOE OTKJIOHEHNE YUCIIOBOTO OLICHKA BBIMTOJIHEHUS
Habopa; IPAKTUYECKOTO




3aHATUA

36- MOHATUSA: CIIy4alHBII OIIBIT U CIIy4aiiHOE

VYceTHBIT onpoc

9K3aMCH

cOOBITHE, BEPOATHOCTH CIYy4alfHOrO COOBITHS; TECTUPOBaHUE, (2 cemectp).
OLIEHKA BBIMOJIHEHHUS
PaKTUIECKOTO
3aHATUS
37- NOHSATHS: TOUKA, MPSAMasi, INIOCKOCTb, YcrHbIil onpoc nud.3auer
MIPOCTPAHCTBO, IBYTPAHHBIN Yo, TECTUPOBAHUE, (1 cemectp)
CKPEIIUBAIOIINECS MPSMbIE, TAPaJUICTBHOCTD U OIIEHKA BBITTOJTHEHHSI
NEPIIEHAUKYISIPHOCTh NPSMBIX U TNIOCKOCTEH, yroi PaKTUYECKOT0
MEX]Ty TIPSIMBIMH, YTOJI MEXKTY MPSMOH H 3aHATHUS

IJIOCKOCTBIO, YTOJI MKy TIIOCKOCTSMH,
paccTosiHue OT TOYKHU JI0 TNTIOCKOCTH, PACCTOSTHUE
MEXIYy MPSAMBIMU, PACCTOSIHUE MEXTY
IUIOCKOCTSIMH;

3-8- MOHATHS: MHOTOI'PaHHUK, CEYEHUE
MHOTOTpaHHHKa, KyO, mapaieienure, mpu3ma,
nupaMua, GUrypa u moBepXHOCTb BPAILLICHHS,
UWIMHIP, KOHYC, map, chepa, ceueHus GUrypsl
BpAIEHUS, TNIOCKOCTh, Kacaromascs cepsl,
HWIMH]Ipa, KOHYyCa, IUI0Ua/lb MOBEPXHOCTH
MUPaMU/IbL, IPU3MBI, KOHYCa, IUIMHPA, TUIOLIA/1b
cdepsl, 00beM KyOa, MPSIMOYTOJIBHOTO
napasuiesienunesa, MupaMuabl, IPU3MbI, HUIMHIPA,
KOHYca, 11apa;

VYceTHBII onpoc
TECTUPOBAHMUE,
OLICHKA BBIITOJIHCHUS
IIPaKTUYECKOTO
3aHATUA

IK3aMEH
(2 cemectp).

39- mnoHATHS: JBUXKEHME B  IPOCTPAHCTBE,

VYceTHBII onpoc

9K3aMCH

1oA00HbIe GUTYPBI B IPOCTPAHCTBE; TECTUPOBAHHUE, (2 cemectp).
OIICHKA BBITIOJIHCHUS
PAKTHYECKOI0
3aHATUSA
310- moHATHS: TPAMOYTOJIbHAS CUCTEMA YcTHbI onpoc nud.3ader
KOOPAMHAT, KOOPAUHATHI TOUKH, BEKTOD, TECTUPOBAHHUE, (1 cemectp)
KOOpJIUHATHI BEKTOPA, CKAISIPHOE MPOU3BEIACHHE, OLICHKA BBITIOJIHEHUS
YTOJI MEXTy BEKTOpaMHU, CYMMa BEKTOPOB, MPAKTHIECKOTO
MIPOU3BEICHHE BEKTOPA Ha YUCJIO. 3aHSITUS




1.4. PacnpegeneHue TMNOB OLEHOYHbIX CPEeACTB MO 3/1eMeHTaM 3HaHUN U YMEHMVI TEKYLLEro KOHTPOA

Conep:xanue yueOHOro
MarepuaJjia mno
nporpamme Y JII/MJAK

Tun KOHTPOJIBHOI'O 3a1aHUA

Y1

Y2

Y3

Y4

¥s5S

Y6

Y7 | Y8 | Y9

Y10 (Y1 |3 |3
1 |1 |2

wW W

= W

w

W

w

@ W

o W

Pazgea 1.

IHoBTOpEHME K

ypca MaTemM

ATHKHN OCHOBHOW IIKOJIBI

Tema 1.1.
MaTEMATHKU
CIEeLAAJIbHOCTHA

Lens wm
npu

3a7a4n
OCBOECHUHU

7

Tema 1.2. YUncna v BBIYUCIECHUS.
BripaxkeHus: 1 mpeoOpa3zoBaHus

Tema 1.3. T'eomerpus Ha
IUIOCKOCTHU

Tema 1.4.
BBIUUCJIEHUSA

[IponieHTHBIE

Tema 1.5.
HEpPAaBEHCTBA.
ypaBHEHUH

VYpaBHeHus u
CucreMsl

Tema 1.6. BX0HOM KOHTPOJIb

Pazgea 2.

IIpsiMble ¥ MJIOCKOCT

U B Il

OCTPAHCTBE

Tema 2.1. OcHOBHBIE IOHATHS
CTEPEOMETPHH.
PacnionosxeHue npsiMbIX U
IUIOCKOCTEH

7

&

Tema 2.2. [TapanneabHOCTh
MPSIMBIX, IPSIMOM U TUIOCKOCTH,
TJIOCKOCTEM

Tema 2.3. [lepneHANKYISIPHOCTD
MPSIMBIX, TIPSIMOM M TNIOCKOCTH,
IJIOCKOCTEM

Tema 2.4. Teopema o Tpex
MEPIEeHIUKYIIpax

Tema 2.5. IlapannensHele,




NEPIEHANKYJISIPHBIE,
CKPELIMBAIOIINECS TIPSIMBIE

Tema 2.6. Pemenue 3amad. 7 6,
[IpsiMbIe ¥ MIIOCKOCTHU B 7
MIPOCTPAHCTBE
Pazpnen 3. KoopanHaTthl 1 BeKTOPBI
Tema 3.1. JlekapTOBbI 6,7
KOOPJIMHATBI B  MPOCTPAHCTBE.
Paccrostaue MEXIY JIByMs
ToukaMu. KoopimHaThl cepenHbl
OTpEe3Ka.
Tema 3.2. Bexropst B 6,7
MPOCTPAHCTBE.  YIOJI  MEXIY
BEKTOPaMH. CxanspHoe
MIPOU3BE/ICHUE BEKTOPOB
Tema 3.3. 6,7
IIpakTHKOOPUEHTUPOBAHHBIE
3a7a4u Ha KOOPJMHATHOU
MIJIOCKOCTH
Tema 3.4. Pemenue 3amad. 6,7

KoopauHatel 1 BEKTOPHI

Pa3nen 4. OcHOBBI TpUrOHOMETpHHU. TpUTOHOMETpHUYECKHE (PYHKITUU
Tema 4.1. Tpuronomerpudeckue 7 6,
(bYHKIMU TPOU3BOJIBHOTO yIJIa, 7
yucia. Paguannas u rpagycHas
Mepa yriaa
Tema 4.2. 7 6,
OCHOBHBIE TPUTOHOMETPUYECKUE 7
ToxaecTBa. Dopmyiibl
IIPUBEICHUS
Tema 4.3. 7 6,
CuHyC, KOCHHYC, TAHT'€HC CYMMBI 7




Y Pa3HOCTH JIBYX yTJIOB
CuHYyC ¥ KOCHUHYC JIBOMHOTO yTJIa.
DopMyJibl MOJJOBUHHOTO yIJia

Tema 4.4. 7 6,

@yHKIMH, uX cBoricTBa. CriocoObl 7

3agaHus QyHKIHH

Tema 4.5. TpuroHoMeTprYECKHE 7 6,

(GYHKIINHU, UX CBOMCTBA U 7

rpaduku

Tema 4.6 TIpeobpazoBatue 7 6,

rpa)KOB TPUTOHOMETPHUECKUX 7

(b YHKIMHA

Tema 4.7. Onicanue 7 6,

NPOM3BOICTBEHHBIX MTPOIIECCOB C 7

MTOMOIIBIO TpadUKOB HYHKIIHHA

Tema 4.8. OGparHbIe 7 6,
7

TPUTOHOMETPUYECKHE (DYHKITMH

Tema 4.9. Tpuronomerpudeckue
YpaBHEHMsI 1 HEpaBEHCTBA

Tema 4.10. Cucremsl
TPUTOHOMETPHUUECKUX YPABHEHHM

Tema 4.11. Pemenue 3agau,
OCHOBBI TPUTOHOMETPHH.
TpuronomeTpudeckue GyHKITUH

Pazpgea 5.

IponsBoanas GpyHKIH

", €€ IPUMECHCHUEC

Tema 5.1. IToHsiTHE IPOU3BOTHOM.
@dopmyTbl U paBUiIa
nudepeHIpoBaHms

7

Tema 5.2. ITpon3BogHBIE CYyMMBI,
Pa3HOCTH MPOU3BEACHUS,
4acTHOTO

Tema 5.3. IIponsBoaHbie




TPUTOHOMETPHUECKUX (PYHKITHIA.
ITponsBogHas CIIOXKHON (DYHKIIUH

Tema 5.4. ITonsitue o
HENPEPBIBHOCTH (PYHKIIHH.
MeToa MHTEPBAJIOB

Tema 5.5. 'eomeTpuyeckuii u
(bU3HYESCKUN CMBICT IIPOU3BOIHOM

Tema 5.6. Du3nUecKuil CMBICI
MIPOU3BOIHON B
npodheCCUOHANBHBIX 3a1a4ax

Tema 5.7. MOHOTOHHOCTBE
¢byukun. ToukH SKCTpEeMyMa

Tema 5.8. UccaenoBanue
(bYHKUIMH ¥ TOCTPOSHHE

rpaduKoB

Tema 5.9. HauOombiee u
HAauMEHbBIIIEE 3HAYCHNUS (PYHKIIMH

Tema 5.10. Haxoxaenue
ONTUMAJIBHOTO pe3yJIbTaTa ¢
MMOMOUIBIO TPOU3BOIHOM B
MIPaKTUYECKHX 3a/1a4ax

Tema 5.11. Pemrenue 3amau.
[TpousBonHas pyHKIMH, €€
NIPUMEHEHHUE

Pa3zgea 6

MHoOrorpaHHMKH

H TE€JAa BpalicHus

Tema 6.2. [Tpuzma, ee
cocrasistomue, ceuenue. [Ipsamas
Y TIPaBUJIbHAS TIPU3MBI

7

Tema 6.3. ITapannenenunesn, KyoO.
Ceuenue Ky0a, mapajieiacnuieaa

Tema 6.4. Ilupamuna, ee
COCTaBJIAIOIINE, CCUCHUE.




IIpaBunpHas nupamuaa.
YcedeHHas nupaMuia

Tema 6.5. BokoBag u mmoHas
MMOBEPXHOCTDH MPU3MBI, TUPAMHIBI

Tema 6.6. CummeTtpus B KyOe,
napajuieNienumnesie, mpusme,
TUPAMH/IE

Tema 6.7. IIpumepsl cuMMeTpUii B
npodeccuu

Tema 6.8. IIpaBuiibHbIE
MHOTOTPaHHHMKH, UX CBOWCTBA

Tema 6.9 Hunuunap, ero
cocTtapitronue. Ceuenue
HPIMHpA

Tema 6.10. Konyc, ero
cocraisione. CeueHne KoHyca

Tema 6.11. YceueHHbIN KOHYC.
CedeHure yCeUYeHHOro KOHyca

Tema 6.12. Illap u cepa, ux
CCUCHHUS

Tema 6.13. [Toustue 06 00bEME
tena. OTHOIIEHNE 00BEMOB
MOOOOHBIX TEN

Tema 6.14. O0BeMBI U ILIOMIAIA
MMOBEPXHOCTEH Tell

Tema 6.15 KomOunamn
MHOTOTPAaHHUKOB M T/ BpaIICHUS

Tema 6.16. 'eomeTpruueckue
KOMOWHAIIMK Ha ITPAKTHKE

Tema 6.17. Pentenue 3amad.
MHOrorpaHHuKH 1 Tena
BpalllCHUS




Pasznen 7. IlepBooOpa3nas pyHk UM, ee NPUMEHEHHUE
Tema 7.1. [TepBoobOpasnas
¢bysakun. [IpaBuna HaxoXACHUS
IepBOOOPA3HBIX
Tema 7.2. IInmomane
KPUBOJMHEHHON Tparenuu.

dopmyina HeiotoHa - JleliOHuIa

Tema 7.3. HeomnpeneneHHbll H
OIPEICJICHHBI MHTETPAJIbI

Tema 7.4. ITonsTe 00
ONpENIEIEHHOM HMHTErpaje Kak
IUIOIIA U KPUBOJIMHEWHOU
Tpaneuun

Tema 7.5. OnpeneneHHbli

HHTCTPAJl B X)KU3HHU

Tema 7.6. Pemenue 3amau.
[lepBooOpasznas  pyHkmmMH, ee
MIPUMEHCHUE

Pa3nen 8

Crenenu u kopHu. CreneHHass pyHKUIMA

Tema 8.1. Crenennas pyHKIus,
€€ CBOMCTBA

7 7

Tema 8.2 [IpeobpazoBanue
BBIPAKCHUM C KOPHAMM I1-O1
CTEEeHH

Tema 8.3. CBoiicTBa CTENEHHU C
paroHaIbHBIM U
IICfICTBPITGJ'IBHBIM IIOKa3aTcJIsIMHU

Tema 8.4. Pemenune
UPPALMOHAIIBHBIX YPABHEHUN U
HEpPaBCHCTB

Tema 8.5. CreneHu v KOpHHU.
CreneHHast QyHKIHSI




Paznea 9. Ioka3aTenbHas pyHKIUA

Tema 9.1. [TokazarenbHast 7 7
¢dyHKLUS, ee CBOWCTBA
Tema 9.2 Pemenue 7 7
[IOKAa3aTeNIbHbIX YPABHEHUN U
HEPABEHCTB
Tema 9.3. Cucremsl 7 7
MOKa3aTeJIbHbIX YPAaBHECHUH
Tema 9.4. Pemenue 3agau. 7
ITokazarenpHas QyHKIHS
Tema 10.1. Jlorapu¢gm yucia. JlecCATHYHBINA U HATYPAJIbHBIN JJOrapu(Mbl, YUCJIO €
Tema 10.1. Jlorapupm uncna. 7 717

JecAaTnuHbli W HaATypaJbHBII
norapu@Mmpl, YUCIIO €

Tema 10.2. CaoiicTBa 7 707
sorapuMoB. Oneparnust
norapudMupoBaHUs
Tema 10.3. Jlorapupmuueckas 7 7 7
GbyHKIHS, €e CBOMCTBA
Tema 10.4 Pewmenne 7 7
norapupMHUECKUX YpaBHCHHNA U
HEPABEHCTB
Tema 10.5. Cucrembl 7 7
JorapuMHUUECKUX YpaBHEHUI
Tema 10.6. Jlorapupmer B 7 7
MIPUPOJIC U TEXHUKE
Tema 10.7 Pemenue Jlorapudmer. 7 7
Jlorapudmudeckas byHKIUSA
3aj1au.

Pa3zpnen 11. JJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPHUH BEPOATHOCTEH
Tema 11.1. OcHOBHBIE 7

KOM6I/IHaTOpI/IKI/I TIOHATHUSA




Tema 11.2. CobriTHE,
BEpPOSITHOCTH COOBITHS. CII0’)KEeHHE
1 YMHOKEHHE BEPOSITHOCTEH

Tema 11.3. BeposiTHOCTD B
po(eCCHOHAIBHBIX 3aa4ax

Tema 11.4. TuckpeTHas
Cly4dailHas BEJIMYMHA, 3aKOH €€
pacnpeeseHus

Tema 11.5. 3agaun
MaTEMATUYECKOH CTATUCTUKHU

Tema 11.6. CocraiieHue TaOJIHI]
U JUarpaMM Ha IPaKTHKE

Tema 11.7. Penrenue 3amad.
OneMeHThl KOMOWHATOPUKH,
CTaTUCTUKHU U TEOPUH
BEPOSITHOCTEH

Pazgen 12.

YpaBHeHus1 1 HEPABEHCTBA

Tema 12.1. PaBHOCWIHLHOCTH
ypaBHEHUN U HepaBeHCTB. OO0IMe
METOJIbI PEIICHUS

Tema 12.2. I'padpuueckuit meton
YPaBHEHUH, pELICHNS] HEPABEHCTB

Tema 12.3. VYpaBHeHus u
HEPABEHCTBA C MOJyJIEM

Tema 12.4. VYpaBHeHus u
HEPABEHCTBA C IapaMeTpamMu

Tema 12.5. CocraBienue U 7
perieHue pohecCHOHATBEHBIX

3aJ]a4 ¢ MOMOIILI0 YPaBHEHUM

Tema 12.6. Pemenue 3agau. 7

YpaBHEeHUS U HEpAaBEHCTBA




1.5. PacnpeaesieHHe TMnos oLeHoYHbIX CPEACTB MO 31IEMEHTaM 3HaHMI M YMEHWIA, KOHTPOIMPYEMbIX Ha MPOMEXKYTOYHO aTTecTalmm

Conep:xanue
yueOHoro
MaTepuaJa no
nporpamme
YA/MIK

Tun KOHTPOJBHOTO0 3aJaHus

Y1

Y2

Y3 | Y4|V¥YS5 Y6 VY7

Y8

Y9 VY10 | VY1l |31 32

33

34

35

36

37

38

39

310

Pazgea 2.

Ip

AMBIC U

IJIOCKOCTH B ITIPOCTPAHCTBE

Tema 2.1. OcHOBHEIE

MOHATHA CTCPCOMETPHUU.

Pacnonoxenue npsimMbIx
U IJIOCKOCTEH

Tema 2.2.
[TapannensHOCTH
MPSAMBIX, IPSIMOU U
IUIOCKOCTH, IJIOCKOCTEH

Tewma 2.3.
[lepneHgUKyISIPHOCTD
NPSAMBIX, IPSIMOU U
IUIOCKOCTH, IJIOCKOCTEH

Tema 2.4. Teopema o
TpeX MEePIEeHIUKYIsIpax

Tema 2.5.
[TapamiensHsle,
HEepIEHIUKYJIIPHbIE,
CKpellIMBaoIInecs
psiMble

Tema 2.6. Pemenue
3axad. [Ipsmeie u
MJIIOCKOCTH B
MPOCTPAHCTBE




Pa3znea 3.

Koop)mnaTm U BEKTO

bl

Tema 3.1. JlexapToBsl 3,9 3,9
KOOpJUHATHI B
IIPOCTPAHCTBE.
Paccrostane MEXKTY
JBYMSI TOYKaMHU.
Koopnnnatel  cepenunsl
OTpe3Ka.
Tema 3.2. Bekrtopsl B 3.9 3,9
IIPOCTPAHCTBE. VYron
MEX1y BEKTOpaMH.
CkansipHoe
IIPOU3BE/IEHUE BEKTOPOB
Tema 3.3. 3,9 3,9
[IpakTukoOprEHTUPOBAH
HBIE 3a1aun Ha
KOOPJMHATHOM
IJIOCKOCTH
Tema 3.4. Pemrenne 3,9 3,9
3anad. Koopaunatel u
BEKTOPBI
Paznea 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpnueckne GQyHKIUA
Tema 4.1. 9
Tpuronomerpuyeckue
GyHKITUU
IPOM3BOJILHOIO YIJIa,
yucia. Pagnannas u
rpajlyCHas Mepa yria
Tema 4.2. 9
OcHoBHbIE




TPUTOHOMETPHUUECKUE
ToxkaecTBa. DOpMYyIIbI
MIPUBEICHUS

Tema 4.3.

Cunyc, KocuHyC,
TaHI'€HC CYyMMBI U
Pa3HOCTH JBYX yTIJIOB
CuHyC 1 KOCHHYC
JIBOMHOTO yTJIa.
DopMyIIbl TOJIOBUHHOTO
yriaa

Tema 4.4.

DyHKINH, UX CBOWCTBA.
CriocoOblI 3a1aHus
GyHKIHHA

Tema 4.5.
Tpuronomerpuueckue
(byHKIMH, UX CBOICTBA U

rpaduku

Tema 4.6
[Ipeobpa3zoBanue
rpaukoB
TPUTOHOMETPHYECKHIX
(YHKIMHA

Tema 4.7. Onucanue
MIPOU3BOJICTBEHHBIX
MIPOIIECCOB C MTOMOIIBIO
rpadukoB QyHKIUH

Tema 4.8. O6partHbIe
TPUTOHOMETPHUECKUE
(hyHKIIUH

Tema 4.9.
TpuroHomMeTpruuecKue




YpaBHEHUS U
HEpPAaBEHCTBA

Tema 4.10. CucreMsl
TPUTOHOMETPHUYECKUX
ypaBHEHUH

Tema 4.11. Pemenue
3a/1a4, OCHOBBI
TPUTOHOMETPHH.
Tpuronomerpuueckue
(YHKIIUH

Pazgea 5.

IIp

OM3BOAHAasA (l)yHKIII/lI/I, €€ IPMMCHCHUE

Tema 5.1. Ilonsitue
IpoU3BOAHONU. POPMYIIBI
Y MpaBwIa
nuddepeHIUpPOBaHUSs

9

Tema 5.2. IIponsBoaHbIe
CYMMBI, paSHOCTI/I
MIPOU3BEACHHUS, YACTHOTO

Tema 5.3. IIpousBoaHbIE
TPUTOHOMETPHUCCKHUX
¢ynkuuit. [IponsBoanas
CII0KHOM (hYHKITUU

Tema 5.4. [lonsrtue o
HETIPEPBIBHOCTH
¢yskumu. Meton
MHTEPBAJIOB

Tema 5.5.
I'eomeTpruueckuii u
bu3ndecKuii CMBICI
MPOU3BOIHOMN

Tema 5.6. ©usnueckuit
CMBICII IIPOU3BOIHOM B




po(hecCHOHATBLHBIX
3a7a49ax

Tema 5.7.
MOHOTOHHOCTh
¢ynkuuu. Toukn
JKCTpEeMyMa

Tema 5.8. UccnenoBanue
(bYHKUIMH ¥ TOCTPOEHHE

rpauKoB

Tema 5.9. HaubOonbuiee u
HAUMEHbIIIEE 3HAYEHUS

(hYHKIIUH

Tema 5.10. Haxoxnenue
ONTUMAJILHOTO
pe3yibTaTa ¢ IOMOIIbIO
IIPOU3BOJHOM B
IIPaKTUYECKHX 3a/1a4ax

Tema 5.11. Pemenue
3agad. [IpousBoaHas
¢byHKuuy, ee
MIPUMCHCHHUE

Pa3zgesa 6

MHOrorpaHHUKH 1

TeJaa

Bpail

CHus

Tema 6.2. [Tpuzma, ee
COCTaBJIAIOLIUE, CEYCHHUE.
IIpsiMas 1 npaBUIIbHAA
IIPU3MBI

Tema 6.3.
[Tapannenenunen, kyo6.
Ceuenmue Kyo0a,
napaJuleIenumneaa

Tema 6.4. [lupamuna, ee
COCTaBJIIONINE, CEUCHUE.




IIpaBunpHas nupamuaa.
¥YcedueHnas nupaMuaa

Tema 6.5. bokoBas u
MOJIHASI TOBEPXHOCTh
MPHU3MBbI, TUPAMHUIbI

Tema 6.6. Cummerpus B
KyOe, mapajuiesienumnesie,
npu3Me, THpaMue

Tema 6.7. ITpumepsl
CUMMeTpuid B mpodheccuu

Tema 6.8. IIpaBunbHBIC
MHOTOTPaHHHUKH, UX
CBONCTBA

Tema 6.9 Hunuuap, ero
cocrapisgromue. Ceuenne
LAJIAHIPA

Tema 6.10. Konyc, ero
cocrasiaronue. CeueHue
KOHYCa

Tema 6.11. Yceuennsiit
konyc. Ceuenue
YCEUEHHOI'0 KOHYyCa

Tema 6.12. Illap u
chepa, X ceyeHus

Tema 6.13. IToustue 00
o0BeMe Tena.
OTHolIeHHE 00HEMOB
MMOXOOHBIX TEIl

Tema 6.14. O0beMEBI U
IJIOIIAAN TOBEPXHOCTEN
Tell

Tema 6.15 KomOnnanuu




MHOT'OT'PaHHUKOB U TCJI
BpalllCHUA

Tema 6.16.
I'eomerpuyeckue
KOMOHMHAIIMU Ha
MPAKTUKE

Tema 6.17. Pemenne
3aga4. MHOTOTpaHHUKHU
1 TeJIa BpalleHUs

Pasznen 7.

IlepBooOpa3nas pyHkIUM, ee IPUMEHE

HHE

Tema 7.1.
[TepBooOpaznas
byHKUIMN. ITpaBuina
HaXOXKICHUS
IIepBOOOPaA3HBIX

9

Tema 7.2. Ilmomanb
KPUBOJIMHEHHON
Tparneuu. ®dopmyna
Herotona - JleitOHuIa

Tema 7.3.
Heonpenenennsiii u
OnpeeICHHbIN
HHTErpajbl

Tema 7.4. Ilousatue o0
OTIpe/ICIICHHOM
WHTErpajie KaK TUIONIaJIH
KPUBOJIMHEHHON
Tparnenuu

Tema 7.5.
OnpeneneHHbIi
WHTETpaj B )KU3HU

Tema 7.6. Pemrenue




3amad.  [lepBooOpa3zHast
byHKIHH, ee
IPUMCHEHHE

Pa3zgea 8

Crenenn u kopuu. CrenenHHasi QyHKUUs

Tema 8.1. Crennennas
GbyHKIMSI, €€ CBOKCTBA

3.9

3,9

3,9

Tema 8.2
[IpeoOpaszoBanue
BBIPAXKECHUM C KOPHAMU
II-OM CTENEHU

3.9

3,9

3,9

Tema 8.3. CBoilicTBa
CTEIECHU C
palMoOHaIbHBIM U
NEUCTBUTEILHBIM
MOKa3aTeIsIMHA

3.9

3,9

3,9

Tema 8.4. Pemienue
HppanuoHalIbHBIX
YpaBHECHHUI U HEPABEHCTB

3,9

3,9

3,9

Tema 8.5. Crenenu u
kopHH. CTerneHHas
(b yHKIHS

3.9

3,9

3,9

Pazgen 9.

IMoxka3areabHas QyHKIHUA

Tema 9.1.
Iloka3arenbHas
(YHKIUS, €€ CBOMCTBA

3.9

3,9

3,9

Tema 9.2 Pemenue
MOKa3aTeJIbHBIX
YpaBHECHHUI U HEPABEHCTB

3,9

3,9

3,9

Tema 9.3. CucreMsl
MOKa3aTeJIbHBIX
YpaBHEHHUH

3.9

3,9

3,9

Tema 9.4. Pemenune

3,9

3,9

3,9




3axa4d. [loka3arenbHas
(b yHKIIHS

Tema 10.1.

Jlorapudm

ynciaa. JlecATHYHBIA U HATYPAJIbHBII JIOrapu@Mbl, YUCJIO €

Tema 10.1. Jlorapudpm
yncna. JlecaTuuHbIN U
HaTypaJIbHBIN
jorapumpl, YUCIIO €

3,9

3,9 3,9

Tema 10.2. CgolicTBa
norapudmoB. Onepamus
JorapuMHPOBAHUS

3,9

3,9 3,9

Tema 10.3.
Jlorapudmuueckas
(GyHKIIHSI, €€ CBOKCTBA

3.9

3,9 3,9

Tema 10.4 Pemenue
norapuMUIeCKuX
YpaBHECHHUI U HEPABEHCTB

3,9

3,9 3,9

Tema 10.5. Cucremsl
JoTapu(PMHUIECKUX
ypaBHEHHUH

3.9

3,9 3,9

Tema 10.6. Jlorapudmsr
B IIPUPOJIC U TCXHUKE

Tema 10.7 Pemenue
Jlorapudmsr.
Jlorapudmmueckas
GyHKIHS 3a70a4.

3.9

3,9 3,9

Pa3zgen 11.

DJIeMEHTBI

KOMOMHATOPUKH, CTATUCTUKHU H TEOPUHN BEPOSATHOCTEH

Tema 11.1. OcHOBHBIE
KOMOWHATOPHUKHU
TIOHSITHS

9

3.9

Tema 11.2. CoOblITHE,
BEPOSTHOCTH COOBITHSI.
CrnoXeHHE U YMHOKCHHE

3,9




BEPOSITHOCTEH

Tema 11.3. BeposiTHOCTD
B IPO(eCCHOHATIBHBIX
3aja4yax

3,9

Tema 11.4. luckpetnast
ciyvaliHas BeJIMYMHA,
3aKOH €€ pacIpeieaeHus!

3,9

Tema 11.5. 3agaun
MaTEMATHYECKON
CTAaTUCTUKHU

3.9

Tema 11.6. Cocrasienue
TaOJIUIl ¥ TUarpaMM Ha
MIPAKTHKE

Tema 11.7. Pemenue
3a7a4. DJIEMEHTEI
KOMOWHATOPUKH,
CTaTUCTUKHU U TEOPUH
BEPOSITHOCTEH

3.9

Pa3zgen 12.

YpaBHeHUs1 1 HEPABEHCTBA

Tema 12.1.
PaBHOCHIIBHOCTB
ypaBHEHHUU u
HEPABEHCTB. O6mue
METO/IbI peIIEeHUs

Tema 12.2. I'padnaeckmii
METOZ YPaBHEHUH,
pellIeHNs HEPABEHCTB

Tema 12.3. YpaBHeHus u
HEPaBEHCTBA C MOAYJIEM

Tema 12.4. YpaBHeHus u
HEPaBEHCTBA c
napaMeTpamu




Tema 12.5. CocraBienue

" pelieHune
po(hecCHOHATBEHBIX
3aJjad = C  TOMOIIBIO
YpaBHEHHUH

Tema 12.6. Pemrenue
3a7a4. YpaBHEHUS U
HEPaBECHCTBA




2.

2.1. Ha3nauyenne

CIHIEHIU®UKALIUA OHEHOYHbBIX CPEACTB

Crnenudukanueii ycTaHABIMBAIOTCS TpPeOOBaHMA K COACPKAHUIO H  O(QOPMIICHHIO
BapUaHTOB OLIEHOYHOI'O CPEJCTBA IpaKkTH4ecKas pabora

[TpakTiueckast pabota mpenHa3HAYeHA AJIS meKywe20 KOHmMpois U OLICHKU 3HAHUN U

YMEHUH CTYJEHTOB IO
obpasoBarenbHoii mporpammel  CITO 1o
OyXxranTepcKuid yueT (1o oTpaciisaMm).

CIICOUAJIbHOCTHU

2.2KOHTHHIeHT aTTecTyeMbIX: cmydenmsl 1 Kypca
2.3 ®opma U ycJI0BHS aTTeCTAMU: TEKYIIUH KOHTPOJIb MPOXOAUT B BUAE BBHITOTHECHUS
3aJJaHUN TPAKTUYECKOH pabOThI, MPOMEXYTOUHasi arTectanus B ¢opme aud.3ager ( 1
ceMecTp) M 9Kk3aMeHa ( 2 ceMecTp Ha) NpU MOJOKUTEIBHBIX PE3yJbTaTaX TEKyIIEeTo

KOHTPOJISL.

2.4 Bpemsl BbINIOJIHEHUS
MIOATOTOBKAa 5 MUH;
BbIIIOJIHEHWE 2 4ac 50 MuH;
opopmileHHEe M clada 5 MUH.
Bcero 3  yac 0 wmuH

nporpamme ydebHoi aucrummuasl COO0.02.01 Matemartuka

n

38.02.01 DOxoHoMuka u

2.5 PeKOMeHHyeMaﬂ Jurepartypa ajis pa3pa60TKn OLHCHOYHBIX CPEACTB U MMOATOTOBKH,

00y4aoIMXCH K aTTeCTAIUM.

Bbubauorpadguyeckoe onucanue u3IaHus
(aBTOP, 3ar71aBHeE, BU/I, MECTO U I'0/l U3AAHUS,
KOJI. CTP.)

OcHoBuas/
JOIOJTHUTEJIbHAS
JuTepaTtypa

KHuroooecneyeHHOCTH

Ko.1-Bo.
JK3. B 0M0.JI.
CHIoI DYy

DJIeKTPOHHBI
e pecypchl

Anrebpa 1 Hauaa MaTEMaTHIECKOTO aHAIIN3A.
10-11 xmaccel. ba3oBslii U yriryOIeHHBIH
ypoBHHU : yueOHuk / I1I. A. Anmumos, 0. M.

OCH

https://znaniu
m.ru/catalog/p

np.]. — 12-e u3n., ctep. — Mocksa :
[IpocBemenue, 2024. — 287, [1] c.

Komnsirun, M. B. Tkauesa, [u gp.]. - 12-e u3n., goduct/215744
crep. - Mocksa : [IpocBemenne., 2024. - 464 c. B
MatemaTuka: anredpa v Hayana

MaTeMaTHYEeCKOTO aHaJIn3a, TeOMETPHSI. https://zhaniu
I'eomerpust : 10—11-if kaccsl : 6a30Bblil U m_piru Jcatalog/p
yriyOsieHHbIH ypoBHU : yaeOnuk / JI. C. OCH ro.duc 215704
AtanacsH, B. @. byry3os, C. b. Kagomies [u 3

boromosos, H. B.
['eomerpus : yuebHoe nocodue ans CIIO /

https://urait.ru

Boromonos H. B. - Mocksa : IOpaiit, 2025. - 108" fw
c. - (IIpodeccronanbpHOE 0Opa3oBaHue). B
boromosos, H. B. .
_ https://urait.ru

AnreOpa 1 Hadasa aHanu3a : yueOHoe mocodue Ibeode/56104
imias CIIO / Boromonos H. B. — Mocksa : ocH —0 =
FOpaiit, 2025. — 240 c. B
boromonos, H. B. https://urait.ru
[TpakTUyeckue 3aHATHUS 110 MATEMATHKE : ot bcode/56891

yeOHoe nocodue 1t CITO / H. B. boromosnos. 5

=



https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://urait.ru/bcode/561041
https://urait.ru/bcode/561041
https://urait.ru/bcode/561041
https://urait.ru/bcode/561040
https://urait.ru/bcode/561040
https://urait.ru/bcode/561040
https://urait.ru/bcode/568915
https://urait.ru/bcode/568915
https://urait.ru/bcode/568915

— 11-e u3x., mepepad. u gon. — Mockaa :
HOpaiir, 2025. — 571 c. — (IIpodeccronansHoe
00pa3oBaHmE).

3. BAPUAHTBI OHEHOYHBIX CPEJACTB

Pa3gen 1.J1oBTOpeHne Kypca MATEMATHKH OCHOBHOM INTKOJIBI.

« JleicTBMSI HAL YHCTAMEI».

(98]

(-23-3) 100
1. Haiinure 3Haue€HHE BBIpAKEHUS: 4

25,8.
%)

(728% — 26%) : 754.

-b-lw

2. HalinuTe 3HaueHHE BBIPAKCHUS

3. Haligute 3HaueHme BHpa)KeHI/I}I
1
il
4. Haiinute 3HaUCHUE BBIPAKEHUS 5 4
1
=-0,99 +2.
5. Haiigure 3HaYeHUE BBIPAKECHUS 3
6. Haiinure 3Hauenue Boipaxenus (3,9 — 2,4) - 8,2.

0,21: =+ —.

7. HaliquTe 3HaY€HUE BBIPAKCHUS 8 5
OtBethl: 1)-500;2)80,625;3)7024402,65;5)2,33;6)12,3;7)1

I[IpakTHKO-OpHEHTHPOBAHHBIE 32124 B Kypce reOMeTPHH Ha IIOCKOCTH.

1. ITnan mecTtHOCTH pa3douT Ha KieTku. Kaxknmas kimerka oOo3Hadaer kBajgpaT 10m x 10 wm.

Haiinure mwiomans yqacTka, u300paxeéHHoro Ha mwiane. OTBET JaiTe B M2,

2. 3. 4.
5. Ha pucynke n300pak€H Ij1aH MECTHOCTH (ILIar CETKH IUIaHa COOTBETCTBYET PACCTOSIHUIO | KM
Ha MecTHOCTH). OneHuTe, CKOJBKHUM KBaJpPAaTHBIM KHJIIOMETpaM paBHa IUIOMIAb 03€epa
lymenoBo, n3o0paxx€HHOro Ha M1aHe. OTBET OKPYTIUTE JI0 LIEJIOr0 YUCIIA.



03.

i
q

6. TporyapHasi miuTKa Tpoaaércss B ymakoBKax mo 4 mTykd. CKOJbKO YIMAKOBOK IUIMTKH
MOHAI00UIIOCH, YTOOBI BBUIOKUTH BCE JOPOXKKHU U TUIOMIAKY TIepe] Tapaskom?

09,0,

EE
@ EE JINHTER
*II wioHN

Ol

¥
]

]
EEEEEEE ®*
@ ¥4 oropon
?I.l....— —_
BT 2 m

Ha mane n300pakeHO JOMOXO03SHCTBO TI0 azipecy: ¢. ABneeBo, 3-i [lomepeunsrit niep., 1. 13
(cTopoHa Ka)KIoW KJIETKU Ha IJIaHe paBHA 2 M). Y4YacTOK UMEET MPSMOYTOJIbHYI0 Gopmy. Briesn
Y BBHE3]1 OCYIIECTBIIAIOTCS Yepe3 €IMHCTBEHHBIE BOPOTA.

[Ipu BXome Ha yyacTOK crpaBa OT BOPOT HaxXoIuTCs OaHs, a clieBa — rapak, OTMEUCHHBIN
Ha miaHe nudpoit 7. Ilnomane, 3aHsaTas rapaxxom, paBHa 32 KB. M.

Kunoit nom Haxoautcs B riayOuHe Tepputopuu. [lomumo rapaxa, »uioro qoma u 0aHu, Ha
ydacTKe HMeeTcs capail (moJacoO0HOe IOMEIICHHE), PACIONIOKEHHBIH PSJIOM C TapaKoM, H
TEIUIMIIA, TIOCTPOEHHAsI Ha TeppUTOpUU oropojaa (oropoa orMedeH Iudpoi 2). Ilepen >xunbim
JIOMOM MMEIOTCS SIOJIOHEBBIE TIOCATIKH.

Bce nopoxku BHYTpH y4yacTKa MMEIOT HIMPUHY | M U BBIMOIIEHBI TPOTYapHOW MIUTKOMN
pasmepoMm 1M x 1M, Mexny OaHeld W Tapa)koM HMEETCS IUIOMIAJKa TUIOMIAbI0 64 KB. M,
BBIMOILICHHAS TAKOH K€ IJIUTKOM.

OTtBeth1:1)900;2010;3)50;4)10;5)4;6)23
IIponeHTHBIE BHIYMCIEHHS.

1. ®nakon mamnyHst ctout 160 py6neii. Kakoe Haubomnplinee ynciao (GprakoHOB MOXKHO KYMHTh
Ha 1000 py0neit Bo BpeMs pacrpoaxH, Korjaa cKkujaka coctasiseT 25% ?

2. Terpaaw crout 40 pyoneii. Kakoe HanOospliee 9uciio TaKUX TETPAJACH MOKHO OyJIeT KyIUTh
Ha 750 py0uieii nocne noHmxeHus ueHsl Ha 10%?

3. OnroBas neHa y4yeOnuka 170 pyOneii. Poznuunas nena Ha 20% Bblmne onrtoBoi. Kakoe
HanOOJIbIIIee YHCIIO TAKUX YICOHUKOB MOKHO KYTHTH 110 po3HUYHOU 1ieHe Ha 7000 pyOireii?

4. Knuent B3su1 B 6anke kpeaut 12 000 py6uteit Ha rog moa 16%. OH qoiKeH moramarb KpeauT,
BHOCS B 0aHK €XEMECSYHO OJIMHAKOBYIO CYMMY JIEHET, C TeM YTOOBI Yepe3 IoJl BHIIUIATUTH BCIO
CyMMY, B35ITYIO B KpEAHT, BMeCTe ¢ mporeHTaMu. CKOJIbKO pyOsiell OH JI0JKEH BHOCUTH B OaHK
€XKeMeCSIYHO?

5. Poznnynas nena yue6Huka 180 pyOneit, ona na 20% Bblme ontoBod IeHbl. Kakoe
HanOOJIbIIIee YHCIIO TAKUX YICOHUKOB MOYKHO KYTHTH 110 onToBoi 1ieHe Ha 10 000 pyOireii?



OtBetb1;108;2)20;303444)1169,5)66

BxoaHoii KOHTPOJIbL

Bapuanm 1
1. Pemmnts ypaBrenue: 2x°+ 3x — 5 = 0.
2. Pemmts cucremy ypaBHeHui: [(3x—y =3,
%ic— 2y=0.

3. Pemnth HepaBeHCTBO: 6x — 5(2x+ 8)=14 + 2x.
4. Hawitu 15% ot uncna 80.
5. BrinonnuTe neiictBue, U pe3ysbTaT 3alHUIIUTE B BUAC JECATUYHON 1poou:
(1,2-107%)- (3-1071).
Bapuanum 2
1. Pewmwmts ypaBHenue: 5x*- 7x + 2 = (.
2. Pewmnuts cucremy ypaBuenmit: [ 2x +y =1,

{ Sx+2y=0.
3. Pemuth HepaBeHCTBO: 5 + x >J3x - 3(4x + 5).
4. Haiitu 45% ot uucina 90.
5. BoinonHuTe neiicTBUE, U pe3yNIbTaT 3aMUIINTE B BUE NECATUYHON ApoOu:
(1,6 -107%)- (4 - 10?).

Bapuanm 3

1.

Pewnts ypasrenue: 3x°- 5x - 2 = 0.

2. Pemnte cucremy ypaBHenmit: | x + 5y =7,
{3)6 +2y=-5.

3. Pemnte HepaBenctBo: 3(3x - 1)>2(5x - 7).
4. Haiitu 40% ot uucna 120.
5. Brinonaute nelictBue, U pe3yiabTaT 3alUIINTE B BUJIE ACCATUYHONU TPOOH:
7,2 1071
1,2 - 10t ”
Bapuanm 4
1. Pewnts ypaBrenue: 2x°- 7x + 3 = 0.
2. Pemmnts cucremy ypaBHeHuid: [ 2x - 3y = I,

{ Ix+y=7.
3. Pemnth HepaBeHCTBO: S(x + 4)=>2(4x - 5).
4. Haiitu 30% ot uucna 240.
5. BrimonauTe nelicTBue, U pe3yabTaT 3alUIINTE B BUJIE ACCATUIHOM TPOOH:
6,4 -1012
8 - 104 °

OTBETHI & nposepounoit pabore BXOJHBIIA KOHTPO.Ib

Ne papmanTa | 3aganume 1 3amanue 2 3amanue 3 3aganue 4 3ajganue 5

1

2.5 1 (2:3) x<-9 12 3,6:10%=




0,00036
2 0,4; 1 (-2;5) x>-2 40,5 6,4-1073=
0,0064
3 —g; 2 (-3:2) x<lI1 48 6:10!1=
0,00000000006
4 0,5;3 (2;1) x<10 72 0,8-10%=
0,008
Pa3pes 2.11psivble ¥ JIOCKOCTH B IPOCTPAHCTBE
IIpakTnyeckas padora
«Axcuomvl cmepeomempuu. IlapannenbHocms npAMbIX U NIOCKOCMEU»
Bapuanm 1 Bapuanm 2
1. UYro Takoe crepeoMeTpus. 1. HazoButre ocHoBHble  (uUTypel B
2. Kakue mpsiMble B NPOCTPAHCTBE | MPOCTPAHCTBE.
HAa3bIBAIOTCS MApaJUICTbHBIMU? 2. Kakue mnpssiMple B  NpPOCTpaHCTBE
3. JlaHa 110CKOCTh B M MpsIMBIE @. 6 U C. | HA3bIBAIOTCS CKPEIINBAIOLIMMHUCS?
W3BecTHO, 4YTO OJHA W3 JaHHBIX MPSMBIX | 3. JlaHa TIIOCKOCTP 3 U MPSIMBIC d, 6 U C.
napamensHa 1uiockoctd . HasoBure 5Ty | MI3BeCTHO, 4TO OAHA U3 JaHHBIX MPSIMBIX

IIPSIMYI0, €CIIU TpsIMasia MapajulesIbHa IPSIMOU
¢, IpSMbIE 6 M C INEPEeCceKaroTcsi, a Mpsmas ¢
JIeXUT B MIockocTu f3. Chenaiite pUCYHOK U

MIPOKOMMEHTUPYHUTE  €T0 C IIOMOIIBIO
MaTeMaTUYCCKHUX 3HAKOB.

4. Yepes toukn A, B u cepeauny M
orpeska AB mpoBeneHbl  mapaiesibHbIC
MpsIMBIE, MepECEeKaroIINe HEKOTOPYIO
IUIOCKOCTh 0 B Toukax A;, B; M,

COOTBETCTBEHHO. Haiitn munHy otpeska MM,
ecitn AA1=13m, BB|=7M, npuuém otpezok AB
HEe TepeceKaeT IIOCKOCTH a.

5.Yepe3z xoneny A otpeska AB mposenena
miockoctb. Yepes koHen B u Ttouky C sToro
OTpe3Ka MPOBEICHbI NapajljieibHbIe NMpsMbIe B

u C,. Haitnute mmuny otpe3ka BB;, eciu
CCi=21 cM, AC:BC=3:4

napaiensHa Tuiockoctd . HaszoBure o1y
PSIMYI0, €CIIU TpsMas 6 NapaiielibHa MpsMOit
¢, IpSIMBIE @ U 6 NIEPECEKAroTCs, a MmpsMas ¢
JaexuT B miuockoctu f. ChenaiiTe pUCYHOK U

MIPOKOMMEHTUPYUTE  €T0 C  TOMOILBIO
MaTEeMaTHYECKUX 3HAKOB.

4. Yepes Ttoukn A, B u cepenuny M
otpeska AB mpoBeneHbl  mapasuiebHbIE
MpsIMBIE, MepeceKaroNIne HEKOTOPYIO
IUIOCKOCTB 0 B Toukax A;, B; M,

cooTBeTCTBEHHO. Haiitu ninuny orpeska MM,
ecu AA1=3m, BB1=17M, npuuém otpe3ox AB
HE TepeceKaeT IIOCKOCTh Q.

S5.Uepe3 konen A otpe3ka AB mposeneHa
mwiockocTh. Yepes koHen B u touky C atoro
OTpE3Ka MPOBEACHBI MapajlIeIbHbIE

Omeemoi

«AxkcuoMmsl crepeomeTpui. [lapainenbHOCTh NPSMBIX U INIOCKOCTEN»
Bapuanm 1 Bapuanm 2

1 | CrepeomeTpusi — 310 OcHOBHBIMU ~ (UTypaMH B TPOCTPAHCTBE
paszziel TreoMEeTpUuH, B KOTOPOM | SIBIISIFOTCS TOYKA, MPAMAasi U IJIOCKOCTb.
U3y4aroTCs burypsr B
IPOCTPAHCTBE.

2| Ise npsmble B mpoctpaHcTBe | IIpsMble, KOTOpble HE MepeceKaroTcs U He
Ha3bIBAIOTCS NapauieIbHBIMHU, | JIE)KaT B OJHOM IUIOCKOCTH, Ha3bIBAKOTCS
€CIM OHM JieXaT B  OJHOU | CKPelHBAKIIUMHUCS.
MJIOCKOCTH U HE MEPECEKAOTCSL.




3 gﬂﬂ

nc . ¢ al|
allc, enc . c<p Allf

8llc. ang, c=p. €lIf

4 s ABBJA o ABBjA;
’B‘ —Tpanenus, T.K. ’B| —Tpanenus, T.K.
U AA|BB|Ivv TN AA|BB|Iv
MM, - cpenHss TUHUS, MM, - cpenHss TuHus,
AA, + BBy AA, + BB,
MMy =——=10 MM; =——=10
2 2
5 p “F
CC,-AB 217 _CCI-AB_26-15_
= = —= 49 1~ =Ty
T 13

Pasznen 3.KoopanHaThbl M BEKTOPBL.

Mamemamuueckuit ouxmanm «BEKTOPLHI B [IPOCTPAHCTBE»

Bapuanm Ne 1 Bapuanm Ne 2

1. Yro Ha3bIBACTCS BeKTOpoM B | 1. Kaxkue BEKTOpa Ha3bIBAIOTCSA
MPOCTpPaHCTBE? KOJJTMHEAPHBIMU ?

2. Haiite ompeneneHue jaecTBuil Han | 2. Uro Takoe aOCONIOTHAs BEIUYHMHA
BEKTOPAMHU: CKAJIIPHOTO MTPOU3BEICHUS. BeKkTOpa’?

3. Haiite onpeJieeHue KOOpJIMHAT | 3. Kaxkue BEKTOpa Ha3bIBAIOTCSA
BEKTOpa C HayaloM B Touke A;(x;; y;;z;) ¥ | OMUHAKOBO HAIlPABJICHHBIMU?

KOHIIOM B TOUKE Aj(X), ¥2,22). 4. [aiite onpeneneHue AEUCTBUM Hax
4. Kaxue BekTOpa Ha3pIBalOTCS paBHBIMHU. | BEKTOPAMU: CIOKEHUS U YMHOKEHUSI.

5. Kaxkue BEKTOpa Ha3bIBaKOTCA | S. UTto Takoe HyJeBOM BEKTOP?

MIPOTUBOIMOJIOKHO HAIIPaBICHHBIMU?

HpaRanecKaﬂ pa60Ta «IIeKapTOBbI KOOPAMHATHI H BEKTOPLI B IPOCTPAHCTBE»

Bapuanm Ne 1

1.CtopoHa paBHOCTOPOHHETO TpeyroibHUKa paBHa 12 cm. Haiitu miomans ero opToroHaibHOM
MPOEKIIHUU Ha MIOCKOCTh, KOTOpasi 00pa3yeT ¢ MIOCKOCTHIO .

2. Jlansl Touku A(0;0;7), B(1;4;2), C(0;4;5), D(4;2;0). Kakue u3 3Tux TOYEK JexKar:

1) B mmockocTu xy, 2) Ha OCH z, 3) B IUNIOCKOCTH )Z.

3.Joxkaxwure, uro yeTblpéxyronbHuk ABCD c Bepmmnamu B Toukax A(0;2;-3),

B(-1;1;1), C(2;-2;-1), D(3;-1;-5).

5. Hansl Touku A(1;-1;3), B(3;-1;1) u C(-1;1;3). Beraucnure yroa Mexay BEKTOpaMu

ABuCB.

«I[eKapTOBLI KOOpPAMHATHI U BEKTOPLI B IIPOCTPAHCTBE»

Bapuanm Ne 2




1. JlaH mpsAMOyroibHbIA TpeyrojabHUK ¢ kKareraMu 6 m 9 cm. Halitu muomans ero
OPTOTOHANILHOM TMPOEKIMH Ha IJIOCKOCTh, KOTOpas o0pa3yeT C IUIOCKOCTBIO
TpeyroabHHKayroa = 60°.

2. Hans Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue u3 3TUX TOUEK JIe)kKaT:

1) B miiockocTu xz; 2) Ha ocH ), 3) B IJIOCKOCTH )Z.

3. Hoxkaxwute, uTo yeThipéxyroasHuk ABCD c Bepmmnamu B Toukax A(2;1;3),
B(1;0;7), C(-2;1;5), D(-1;2;1)sBnsieTcs napauieaorpaMMoM.

4. JlanerToukHA(3; —1; 2)uB(5; 1; 1). HaliiuTeKoOpAMHATEIMMO Ay IbBeKTOpaBA.
5. Hansl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruncnute yroa Mexay BEKTOpamMu
CAuCB.

OTBETHBI
«/lexapToBbI KOOPAUHATHI U BEKTOPHI B POCTPAHCTBE»

No Bapuanm Ne 1 Bapuanm Ne 2
eapuanm
a
Ne
3a0anus
8 Sapoc=Snapc “COS@ Sapoc™
s _a*3 Snapc T COS@
fEE s SaaBc :§ 27
2.3 5 _ A
SABoczy - cos 30°= 36‘\@ . §=54(CM2) Sapoc=27 -cos60° = 27 5=
13,5(cm?)
2. 1) B xy:D; 1) B xz:D;
2) Ha ocHu z:A; 2) Ha ocu y.A;
3)Byz: A; C. 3)Byz: A; B.
3. Bocnonszyemcst popmynamu it koopauHat | Bocmonszyemess  dopmynamu  uist
CepeIMHbI OTPE3Ka B MPOCTPAHCTBE. KOOpPJAMHAT CEepPEeIUHBbl OTpe3Ka B

-3-1
=—1= 2
2 p—
1 Z === —2.
2 —_—
Koopaunats! cepenunst orpeskoB ACu BD | "2 — 4.
coprnanatot, nosromy auaronanu AC u BD | Bp: x=2"2=0, y= 22_-1. .=
2 ! 2 !

geThIpéxyronbHuka ABCD mepecekarores u | -, 4
TOYKOM IepecedeHus: AensaTca MomoyaMm, | 5
cinenoBarenbHo 4eThIpEXyronbHuK ABCD — | KoopauHaThl  CepefidHbI  OTPE3KOB

MapajuIeIOrpamMM. AC u BD coBmamarT, Mmo3TOMy
IUaroHaJIn AC u BD
YETBIPEXYTOJIbHUKA ABCD
IIEPECEKAIOTCS b3 TOYKOU

INEpECCUCHUA JCITATCA I10I10JIaM,
CJICA0OBATCIILHO quLIpéxyr OJIBHHUK




ABCD — napayuienorpaMmm.

4. AB:5-3=2;1-(-1)=2;1-2=-1. BA: 3-5=-2;-1-1=-2;2-1=1.
[AB| = /22 + 22 + (-1)% = 3. BA| =/(—2)2 + (-2)2 +12 =3.
5. AB: 3-1=2;-1-(-1)=0;1-3=-2. CA:1-1=0;3-2=1;0—(-1)=1.
CB:3-(-1)=4;-1-1=-2;1-3=-2. CB:1-2=-1;3-2=1;-1-(-1) =
0.
AB-CB
CcOs == -
¢ |ABJ - |CB] cosq&zig-(ﬁ =
2-(—4)+0-0+(-2)-2 |CA| - [CB|

- V22 402 + (—2)2- /42 + (—2)? + (—2)

0-(—1)+1-1+1-0

12 3 NE)
83 2

= ¢ = 30°.

VO F L+ 12- (12 + 12 4 02
— 1
2y3 =5=¢=060°.

Paznen 4. «OcHoBbI TpUroHoMerTpuu. Tpuronomerpuyeckne GyHKIMN.

Teoperuyeckne BONpocCkI.
1. Omnpenenenue cuHyca, KOCHHYCa, TAHT'€HCA U KOTAHI€HCA.

2. 3HaKu CHHYyCa, KOCUHYCa, TAHT€HCA U KOTAHTeHCA 0 YETBEPTSIM.

3. 3aBHCUMOCTH MCKAY CHUHYCOM, KOCHHYCOM, TAHI'CHCOM U KOTAaHI'€HCOM OAHOTO U TOTO

Ke yria.

@DopMyJIbl IPUBEICHHSL.

CuHyc, KOCHHYC, TAHT€HC CYMMBbI U Pa3HOCTH JIByX yTJIOB.
CHHYyC 1 KOCHHYC ABOMHOIO yIJa.

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH (PyHKITHIA.
[IpocTeiiye TpUroHOMeTpUYECKHE YPaBHEHHUS.

Pemenne TpUroHOMETpUYECKUX YPAaBHEHUN

L XNk

IIpakTHyeckas
BbIPaKeHU .

pabora «IIpeoOpa3oBaHusi mnpocTelIMX

3 )
CoOSOL = —— O & ;27 .
1. Haiimure (€ &, ecm vV 10y (
2V/2 (315 )
sindo=——— ac | —;2m).
%1

2. Haiigure 3C08 0, ecn 3 2
3. Haitnure SIN U, gcyry COS A = 0,6 3 <a<2m

— 43 cos(—750°).

o o
5. Halinure 3HaueHnEe BBIPAKEHUS Stgl7”-tg 107
. O O
6.Haiiute 3HaUEHNE BBIPAKEHHUS: 12sin150" - cos 120"

4. Haiinure 3HaueHHE BhIpAKEHUS

7. Haiigure 240820, ey Sina. = —0,2,

TPUTOHOMETPUYECCKHUX




8.Haiinure — 47¢c0820, ecqu cOs 0. = —0,4.
9. Haiigure S111 20, ecmucos 0= 0,6 ;T < a < 2.

9 9
v/50cos? ?rc —v/50sin> ?n

10.Haiinute 3HaueHre BbIpaKEHHUS

IIpakTnueckas padora «PenmeHue TPUrOHOMETPUYECKUX YPABHEHUI».

1. Pemiuth ypaBHeHUs:
1 X

2. Pemuuth ypaBHeHNs, yIIPOCTHUB JIEBYI0O WM NPABYI0 YaCTh:

cos (2w — x) + sin (E—Fx):\@ cos?x —sin?x = 2=

2) 2 6) 2
T . - T

cosx cos——sinxsin—-=1
B 4 4 r
3. Pemurn YpaBHECHUS, CA€JIaB IIOACTAHOBKY:
a)Z sinx—5sinx—3=0 6)2 cos’x +5sinx—4=0
B)c052x+5c05x=2 r)Ztg:Jr:—FZn::‘thr:=5

4. PeII.II/ITb ypaBHeHI/Iﬂ METOA0M pa3.110)1<e1mﬂ HAa MHOKHUTEJIN:
a)sinx+35i112x={] 6)2(:0521:—?'(:051::{]

g (2sinx — V2)(2cosx +1) =0
5. Pemunth ypaBHeHMsI, HCIIO0JIb3YSl OJHOPOJIHOCTD:

a)sinx—ﬁmsx:{]
6) sinx —3sinxcosx 4+ 2cos®x =0

B)ﬂsinxcosx—ksinzx =0

Paspnen S.IIpousBoanas pyHKI UM, ee NIPUMEHEHHE.

Teoperuyeckne BONpochl

1.ITponomxute onpenenenue «lIponsBoanas-3to....»
2.PackpoiiTe reoMeTpU4ECKHil CMBICII TPOU3BOJHOM.
3.Packpoiite ¢puznuecKuii CMBICI TPOU3BOTHOM.

4.Yemy paBHa MMPOU3BO/IHAS CTEIICHHON W JIMHEHHON QyHKIIUH.
5.YUeMy paBHa NpoU3BOIHAS IPOU3BEIACHUS?

6.Yemy paBHa IPOU3BOIHAS CJIOXKHON (PYHKIUU?
7.11pon3BoIHBIE JIEMEHTAPHBIX (PYHKITUN

8.IlpusHak Bo3pacTaHus, yObIBaHUS (QYHKLIUU
9.CranmoHapHble TOUKH.

10.Kputnueckue TOYKH.

11.AropuT™ Hax0XAEHUA TOYEK SKCTPEMYyMA.

12.Anroput™M Hax0X/A€HUS HAUOOJIBIIETO U HAMMEHBIIIET0 3HaYeHUs! (PYHKLIUU HA OTPE3KE.



13.Anroputm™ HccaeIoBaHus M MOCTPOeHUs rpaduka (GyHKIIMU C TIOMOIIBIO TPOU3BOIHOM.

IIpakTnyeckas padora

1. MarepuanbHas TOYKa JIBUKETCS IIPSIMOJIMHEVHO o

2
3aKOHY x(r) = 61" — 48t +17 (rme x — paccTosiHUE OT TOYKM OTCUETa B METpax, / — BpeMs
B CEKyHJaxX, M3MEpEHHOe C Haudaja JaBwkeHus). Haiinute ee ckopocTh (B M/C) B MOMEHT
BpeMeHHn ¢ = 9 c.
2.Ha pucynke wn3o00paxéH rpaduk QyHKIUM y=f(x) 1 KacaTelbHas K HEMy B TOYKE C
abcuuccoil x. Haiinnre 3HaueHne nponu3BoJHON QyHKUIUH f(X) B TOUKE Xj.

A /

/L

rll 1) P

1 x

o

3. Ha pucynke u3o6paxéH rpadux ¥ — fix) MIPOU3BOIHOM (HYHKIIMH f(x), OTIpeIeIICHHOU

Ha uHTepBase (—8;3). B kakoit Touke oTpe3ka [—3; 2] dyHKIUS f (x) MPUHUMAET HauOOoJbIIIee
3HauYeHHE?

iy )

¥= .irr{\) I /'Jl.l :

4. Ha pucynke uzoOpakeH rpaduk mpou3BogHOW (yHKUUU f(X), ONpeneseHHON Ha WHTEpBaJie
(—8; 4). B xakoit Touke orpeska [—7; —3] f{x) npuHUMAET HaUMEHbIIIee 3HaUeHHE?
A

-y

y=x> —48x+17.
3 _3x+4

5. Haitnure Touky MakcumyMa (QyHKITUH

6. Haiinute HanOosnpIiee 3HaueHUe QyHKIIUH y=4x Ha OTpE3Ke [_2; 0] '

OtBetnl:1)60;2)2;3)-3;4)-7;5)-4;6)6



Ipakxmuueckas paboma

«ITPOU3BONJHAA U EE [IPUMEHEHHEy

Bapuanm 1

Bapuanm 2

2

4x - x
x-7
JBIDKETCSI 10 3aKOHY
x(t)=t-2¢ +5 (x — B MeTpax, t — B
CeKYHaXx). Haiinure ckopocts u
YCKOpEHHE Tejla 4epe3 2C Iociie Havaja

JIBYDKEHUS.

3. UccnenoBath GpyHKIUIO f{Xx)= x° + 7x —
4 Ha MOHOTOHHOCTb U KCTPEMYMBI.

4. Haiitu HauOojpllee M HaMMEHbIIEE
3HAauYEHUs (QYHKIHUH flx)= x3- 6 x*
Ha

oTpeske [-2;5].

5. CocraBbTe ypaBHEHHE KacaTEIbHOW K
rpaduky GyHKIMH f(x)= x’+ 2x B TOYKE
x0=] .

1. PemuTh HEpaBEHCTBO > 0.

2. Teno

12x - x <0.

1. Pemnth HepaBEHCTBO 5 <
- X

3

t
2. Teno ABMKeTCS MO 3aKOHY x(t)zg + 6t -1

(x — B MeTpax, — B CEKyHJax). Haiinure
CKOpOCTh M YCKOPEHHE Tella uepe3 Sc rnocie Hayana
TIBYDKEHHUSL.

3. Uccnenosath pyukuuio  f(x)=10 — 4x - x* Ha
MOHOTOHHOCTH U IKCTPEMYMBI.

4. Haiitu nHauOomblllee M HAaUMEHbLIEEC 3HAYCHUS

1
J)= 3 x"-x
otpeske [0;4].

5. CocraBbTe ypaBHEHHE KacaTeJIbHOH K rpaduky
byrkumu  f{x)=x’-3x+2 B TOUKE X)=1

byHKIIUN Ha

OTBETbI
No Bapuanm Bapuanm
sa0anu | 1 2
A
1 [0 % ] U (7 oo) ('OO;O] v [5;12)
2 dm/c; Sm/c? 31m/c; 10m/c?
3

fl na xE (-00;-3,5),
1 na x| (-3,5; )

x=-3,5 mouxa min

S nax! (02)
flnax!(-2; )

X=-2 mouyka max

4 ymax:(); ymin:'32 _2. — i .
[_2;5][_2;5] Ymax= 3 5 VYmin— - 3 >
[0;4][0:4]
5 y=4x-1 y =1-5x

Pa3zjnen 6.MHOIOrpAHHMKM U TeJ1a BPALLICHUS.

Ipakmuueckaa paboma




«MHOI'OI'PAHHUKH.ITpuzmay

Bapuanm 1 Bapuanm 2

1. JlaiiTe onpeneneHue NpsMOM PU3MBI.

2. Yto Takoe mapauenenumnes? 1. Jlaiite  ompezneneHue  MpPaBHIbHOMN

3. Yt0 Takoe MHOTOI'paHHUK? IIPU3MBI.

4. 3apmada: Y mapajienenumneaa Tpu rpaHu 2. Yro Takoe ky06?
UMEIOT riomanu 2w, 4 m?u 5 m°. Yemy 3. Uem sBuseTcss TOYKa IEPECEUEHUS
paBHa MOJIHAs MOBEPXHOCTh JIuaroHaiel napauienenunena?
napajuienenunena’? 4. 3apava: Y napajuienenunesna Tpu rpaHu

5. 3amaya: OcHOBaHME NOHMPaAMHUIBI — uMeroT miomanud 3 m2, 6 M2 wu 7 Mo
IIPSIMOYTOJIBHUK CO CTOpOoHamu 9 u /2 Yemy paBHa 1OnHas IOBEPXHOCTH
cm, Bce O0KoBBIE pEOpa paBHBI 12,5 M. napajuienenumneaa?
Haiigure 06bEM mupaMusl. 5. 3apaua: boxoBwie péOpa HAKIOHHOM

TPEYroJbHOW NpU3MBI paBHBI /5 M, a
pacCTOSIHUA MEXAY COIEp KalllMMHU HX
napajulebHBIMU NPSAMBIMU 26 M, 25 M
u 17 m. Halimute 00bEM IPU3MBL.

«MHOI'OI'PAHHUKHW .Ilupamupga

Bapuanm 1 Bapuanm 2

1. [aiite  ompeneneHue  MNPaBUIIBLHOU 1. [aiite omnpeaeneHue anogeMbl
MUPaMUIBL. MPaBUILHON MTUPAMUIBIL.

2. Kakoil MHOrOrpaHHMK  Ha3bIBaeTCSA 2. Kakoil mnapasmienenuren Ha3bIBaeTCA
IIPaBUJIbHBIM? IPSIMOYTOJIBHBIM?

3. Urto Takoe JIMHEHHBIE  pa3Mepbl 3. Uemy paBHa OOKOBas TOBEPXHOCTh
IIPSIMOYTOJIBHOTO NIapajuieenunena’? IPSIMON IPU3MBI?

4. 3amaya: M3MepeHuss MOpsiMOYTrOJIbLHOIO 4. 3apmaya:Halinure JIMaroHaIn
napayuienenunena 15 m, 50 m u 36 m. IIPSAMOYTOJIBHOTO IIapaJlIeNIeUIeaa 10
Haiimure pebpo paBHOBEIHMKOTO €My TpéM ero uzMepenusim: 2 cm, 3 cm, 6
KyOa. M.

5. 3apava:Bricota MPaBUILHON 5. 3agmaya: OcHOBaHHME TIMpPaMHIbl —
YEeTBIPEXYTOJIBHOM IHUpaMUJbl paBHA 7 IIPSIMOYTOJIBHUK CO CTOPOHaMH 6 cM U
CM, a CTOpOHa OCHOBaHHS & cCM. 8 cm. Kaxmoe OokoBoe pebpo
Haiinute 60okoBOE pedpo. nupaMuel paBHo /3 cm. Beluncnure

BBICOTY NMUPaMUJIbIL.
Ilpaxmuueckaa paboma
«TEJIA BPAIIIEHW S
I BapuanT II Bapuaunrt

1.J1atiTe omnpezeeHue HUAJIMH]IPA. 1. Jlaiite omnpeaeieHue KOHYcaA.

Hapucyiitte  mwimMHIOp, yKaXHTE  €ro Hapucyiite  KOHyC, yKaXuTe €ro

00pa3ymoIyIo, pagiuyc U 0OCEBOE CEUCHUE. o0Opa3yloniyto, paauyc, BBICOTY H

2.Kakoil KoHyc Ha3bpIBaeTcs NpsIMbIM? 0CEBOE CEUCHHUE.

Cnenarb pUCyHOK. 2. Kakoil nMIuHAp Ha3bIBACTCA MPSMbBIM?

3.Kakas

ITIJIOCKOCTh Ha3bIBACTCs

Cnenath pUCYHOK.




JuaMeTpaibHONW IUIOCKOCThIO Imapa? Yto
Takoe 600 kpyr? Crenarb pUCyHOK.
4.3anaua: Kyya meOHs MMeeT KOHUYECKYIO

dbopMy, paauyc OCHOBaHUSI KOTOpoit 4 M , a

obpa3yromas 5 M. Haligure 00bEM 11e0Hs.
5.3amava; Hailtu mnomaap ceueHus Imapa
paguycom 25 cM MJIOCKOCTBIO,
npoBeéHHOW Ha pacctosHuu 20 cM oOT
[EHTpa [mapa.

3. Kaxkas IJI0CKOCTh Ha3bIBACTCS
kacarenbHOM K mapy? Cpenarts
PHUCYHOK.

4. 3amaua:O06bEéM Imapa paBeH 288w oM.
Haiinure muomaab NOBEPXHOCTH LIAPA.

5. 3apaua: IImomane OOKOBOM
IIOBEPXHOCTH KOHyca paBHa 151 cm?, a
UIOIAAh €ro OCHOBAHHS Ha 6mcM>
MmenbIe. Halianre 006EM KoHYCA.

Pasnen 7.11epBooOpasHas gyHKIMS, ee NPUMEHEHHUE.

TeOpeTI/I‘-IeCKI/Ie BOIIPOCHI:

IIIponomxkute onpeneneHre « OyHKIMS Ha3bIBAETCS NEPBOOOPAZHOM---«
2.PackpoiiTe reoMeTpUUECKHI CMBICII ONPEAEIEHHOI0 HHTErpasa.
3.Ilpogomxute onpenenenne «KpuponuuenHas Tpanenus-3To—
4.Chopmynupyiite popmyiry Hetorona-Jleitbuuna

5.B yem 3akmtoyaercs 001U BUA BCeX NepBOOOpa3HbIX?
6.Ilepeuncaure npaBuiia BEIYUCICHNS] HHTEIPAJIOB.

I BapuanT

II BapuanTt

IHaiitu oOmuii Bua 1MEepBOOOpPA3HBIX IS
byHKIII

A)f(x)= 4sin x + cos3x ;

6) f{x)=x*+ 2x .

2. Haiitn mepBooOpazHyro GyHKIuu  f(x)=5x
+ x°, rpaduk KoTOpOIi MPOXOJIUT Yepes
TOUKy (1,3).

20
3.BbIuucinTh UHTETpal fl (x +x)dx.

4. Brrancnuthb IJI0Maahb
OrpaHUYEHHOU JTMHUAMU
= - X2 +2x+3.

burypsi,
y=3-x1u

1.Haiitu o0Omuii Bun

byHKIIUU

a) f(x)= 3cos x + sindx;

6) flx)= x>+ x°.

2. Haiitu nepooOpasuyro GpyHKuuu f{x)=3x’-
5, rpaduk KoTOpOIt IIPOXOJHUT Yepe3
TOuKy (2,10).

MepBOOOPA3HBIX ISt

1
3. BelunciuTh HHTErpajl fﬂ (xz +2x)dx

4. Brruncnuth IJI0MAaab
OrpaHUYEHHOU TUHUAMH Yy = 3+2x 1
y =x%-2x+3.

¢burypsi,

Pa3nen 8 Crenenu un kopuun. Crenennas

TeopeTnyeckue BOMPOCHI:
1). latb onpeseneHne CTeneHHON QyHKINU

HKIIUSA.

2). laTh onpeneneHue upparvoHaIbHBIX YpaBHEHUH.
3). 3anucaTh aNrOpuTM pPELICHUS HPPALMOHAIIBHBIX YPAaBHEHUI 1 HEPaBEHCTB.

I BapuanT

II Bapuaunr




1. Tloctpouts rpaduk ¢ynknuun wu Haiita | 1. Iloctpouth rpadmk GyHKIMHM W HAWTH
S 00®:y =X

O0d: X

2. Pemmth ypaBHeHne: V3 —X = 2 2. Pemmts ypasHenne: VX — 2 =5

3. Pemmmte ypasHenne: VX — 3 = 5 3. Permuts ypasHenne: VX — 17 = 2

4. Peumntp HepaBeHCTBO:V3X — 5 < 5 4. Pemmuth HepaBeHCTBO: V22X — 3 > 4

5. Pemnte HepaBEeHCTBO: 5. Pemnth HepaBEHCTBO:

V3+2x=+x+1 V3—x<+3x-5

Pa3pen 9.01okasareabHas pynkuus
TeopeTnueckne BOIPOCHL:

1). laTe onpeneneHue moka3zaTeabHON (QyHKITHN.

2). 3anucath CIEICTBUE , IPUMEHIEMOE IIPU PELLIEHUH 0KA3aTEIbHBIX YPAaBHEHUH.

3). 3amucarh TEOpeMy U CIEICTBHE , IPUMEHSEMblE IPU pPEIIEHUH I0Ka3aTelbHbIX
HEPaBEHCTB.

I BapuanT 11 Bapuaunt
1. Iocrpouts rpadpuk Qyskuum u 3ammcath | 1. IlocTpouts rpaduk (yHKIMH W 3amucartb
€ro cBoiicTBa:y=4* . (1)”‘
ero cpoictsa: y=|
(I)X 1 2. Pemiuth ypaBHEHHE: 33%=)7
2.PewmuTts ypaBHenue: \3 81
3. Pemuth ypaBHEHUE: 3. Pemuth ypaBHEHHE:
64* —8*—56 =0 16— 17-4*+16 =0
4. Permts HCPABCHCTBO: | 4, PemuTh HEPABEHCTBO: 2¥F3_2%*l =1
23X+2 o 23){—2 < 30
Z 2x2—3x - E 5. PeluTh HEPaBEHCTBO: 52518 )

5. Pemuth HEepaBeHCTBO: 9 7
6.Pemuth cuctemy: 6. Pemuth cucremy:
{X—y=2 {x+2y=3

3V =27 3*Y =81

Pa3pesn 10.Jlorapudmsl./lorapudpmudeckas GpyHkuus
Teopernueckue BONPOCHI.

1.CBoiicTBa j0rapugmos.

2.0npenenenue gorapuMuueckon QyHKITIH.
3.Crioco6b! perieHus: ypaBHEHUI 1 HEpaBEHCTB.

CaoiicTBa Jorapugmon

I BapuanT II Bapuanrt

1. log,81 o 1
1. g5 25




1

log, —
2. g4 16

3. log13

4, log,log,9

Ig125

g5

6. logs12-log,3+log,9

~

2log, 6 +log, 3?5 - log, 35

*

9
log, 6 +log, 4 +log, —
g; g; g324
2log, 27 - log, 81- 2log,18

©

10. 2log, 8 +log, %- log, 25

2. log, 11
3. logslog,, 2
4. log, 625
1g27
5- 1g3
6. log,10+1log, 50 - log, 4
2
log,5+log,25+1og, —
7. 108, g4 g4 125

g 3log, 4 +log, %- log, 15

9. 2log,16- log, 64- 2log, 18
10. 2log, 8- log, 3 +log, 12

«Jlorapupmuyeckas pyHKuus, ee CBOMCTBA U rpaguK»

I BapuanT

11 BapuaHnt

1) Iloctpouts rpaduku GyHKIMA Y=log)X,
1

y=log 2 x

2) IlpuBectu 3 mnpumepa Bo3pacTaroleit

JorapupMUUecKoi (yHKLIUU

3) IlpuBectu 3 mpumepa
Jorapu@mMuueckor GyHKIUN
4) Cxematuyecku U300pa3UTh

dyHKmit Y =log, Xy =log,, x

yObIBaromieit

rpaduxu

5) Haiitu obnacTb ompeneneHuss QpyHKIUN

y=loge(x? +4x —5)

1) Ilocrpouts rpaduku GyHKIHH Y=log)X,
1

y=log 2 x

2) IlpuBectu 3 mnpumepa Bo3pacTaroleit

JorapupMUUEcKod (QYHKLIUU

3) IlpuBectn 3 mpumepa yObIBaromen
norapu@mMuueckor GyHKIUN
4) Cxemaruuecku u300pa3uTh  rpaduxu

dyrkumit ¥ =10806 x|y =logg x

5) Haiitu obnacts onpeneneHust GyHKIIMH

y=loge(x* = 7x + 12)

«Jlorapupmuyeckne ypaBHeHUD>

I BapuanT

11 BapuaHnt

Pemmte ypaBHeHue:
1) 10g3(2x- 11)22;
2) log4(2x- 7):0;

logl(3x + 12) =-1

3 s ;
4) log, (6- 4x)=2.
5) log;(x+5)=-3

Pemite ypaBHeHue:
1) log, (3x- 2):3;
2) log, (4x-10)=2.
3) log;(2x+16)—-2
4) log;(3- 2x) =1,
logl(x- 4):-3

2

S)




6) logs(x? — 6x+ 17)=2

7) log 4 (3x+2)=log3 (x+4)

8) log ¢ 5 (— x% +5x+ 7):log 0.3 (le- 7)
9)log; x- 4log, x+3 =0
10) logy(x-2) +logy(x-3)=1

6) logs (x? — 11x + 43)=2
7)log2(4- x)=log2(1- Zx)

8) log, , (— x’ +4x+5):10g0_2 (-x- 31)
9)10g§x-610g3x+8 =0

10) 1n(x+4 )- ln(x- 3 ):ln8

Paznesa 11 DjaeMeHThbI KOMOMHATOPUKH, CTATHCTHUKH U TEOPUH BEPOATHOCTEH

1.IIponomxute onpenenenue «CimydaitHOe COOBITHE-ITO. .. ... [IpuBenuTe mpumep.
2.IlpuBeaute npuMep JOCTOBEPHOTO COOBITHS.
3.IlpuBeaute mpuMep HEBO3ZMOKHOTO COOBITHSI.

4.Ilponomxkute onpeneiaeHne «BepoaTHOCTh CIy4aitHOTO COOBITHSI-ITO. . >
5.ChopmynupyiiTe IPaBUI0 YMHOKEHUS BEPOSTHOCTEH.
6.ChopmynupyiTe MpaBUIO yMHOXKEHHUS BEPOSTHOCTEH.
7.Kak Haiftu cpegHee apuMETHIECKOE YUCIOBOTO Psijia.

8.Kak Haiitu MCAUAaHYy YHUCJIOBOIO psAaa.

9.Kak Beruncisiercs pazmax 4YuCJIOBOTO psja
10./11s 9ero Hy>KHBI AUArPAMMBbL,TpaPUKH.

11.YTo u3yyaeT cTaTUCTHKA.

12.ITponomxure onpenenenue «IlepecranoBku-3TO....»
13. Ilponomxure onpexnenenue «PamenieHus-3to. ...»
14. ITpopomkure onpenenenue «Co4eTaHus-3To. ...»

BapuanTt 1

Bapmuanr 2

1.B ypHe 12 onMHaKOBBIX IO pa3MepaM U Becy
IapoB, U3 KOTOPBIX 8 uepHbIX 4 Oenbix. U3
YPHBI U3BJIEKalOT oauH map. Kakosa
BEPOSITHOCTh TOTO, UTO U3BJICUEHHBIH MIap
OKaXkeTcst OenbiM?

2.13 600 naynady B34ThIX AeTanei 12
OKa3aJIuch OpakOBaHHBIMHU.

HaiiTu yactoty nosiBneHusi OpakoBaHHBIX
Jeranei.

3.Ha cknane mmeetcd 50 meranei,
M3rOTOBJICHHBIX TpeMs Opuragamu. M3 Hux 25
W3TOTOBJIEHO MEPBOH, 15 — BTOpOI M 10 —
TpeThel. HaliTu BEpOSTHOCTH TOTO, 4TO Ha
cOOpKyY MOCTyIuUJIa J1eTallb, U3TOTOBICHHAS
BTOPOH WJIN TpeThel OpUraou.

4.B onHoli ypHe 4 6enbIX U 8 YepHBIX I1apOB, B
apyroi — 3 Oenbix 9 yepHbix. M3 kaxk o

1.B uyemmmoHaTe IO TUMHACTHKE Y4aCTBYIOT

50 cnopremenok: 24 w3z CIHIA, 13 wu3
Mexkcuku, ocrtaipHble — 13 Kanazpl.
[TopsiioK, B KOTOPOM BBICTYIIAIOT TUMHACTKH,
onpezensercs KpeOHeM. Haiinure
BEPOATHOCTh  TOTO, 4YTO  CIHOPTCMEHKA,
BBICTyMaroLasi  TMEepBOM,  OKaXercs U3
Kananpr.

2.B cpennem u3 1400 camoBbIX HacocCoOB,
MOCTYNMBIIMX B NpoAaxy, 14 moarekaror.
Haiinute BeposATHOCTH TOrO, YTO OJIUH
CIIy4ailHO BBIOpAHHBIA ISl KOHTPOJIS HAcoC
HE TMOATEKAeT.

3.®abpuka BeIlyCKaeT CyMKU. B cpeanem Ha
190 Ka4yecTBEHHBIX CYMOK MPUXOJUTCS
BOCEMb CYMOK CO CKpPBITBIMH Je(eKTaMHu.
Hailinute BEpOSATHOCTH TOTO, YTO KYIUIEHHAs




YPHBI BBIHYJIX 110 11apy. HailTu BEpoATHOCTH
TOTO, 4TO 00a I1apa OKaxxyTcs OEIbIMU.

5.B city4ailHOM 3KCIEPUMEHTE CUMMETPUYHYO
MOHeTY OpocalroT ueThipexkabl. Haitaure
BEPOSITHOCTH TOT'0, YTO OPEJI HE BBINAACT HU

CyMKa OKa)KETCA KadeCTBEHHOH. Pesynbrar
OKpYTJIMTE /10 COTBIX.

4.B kapmane y Iletu Obuio 4 MOHETHI TIO
pyOmto u 2 mMoHeThl o 5 pyOneit. Ilets, e
]I, MEPENIOKUI KaKue-TO TP MOHETHI B

pasy.

npyroil kapmas. Haiiaure BeposTHOCTB TOTO,
qTo H?[TI/Ipy6J'IeBBIe MOHCTBI JICKAT B PAa3HBIX
KapMaHax.

5.B ciydaifHOM 3KcIiepuMEHTe OpOocaroT Tpu
urpajipHble KocTH. Haiinute BeposTHOCTB
TOro, 4Yro B CYMMC BbBIIIAACT 7  OYKOB.
Pe3ynbraT OKpyIiMTe 10 COTHIX.

BapuanTt 1

Bapmuanr 2

1MMmeroTcss naHHBIE O pe3ynbTarax
Clayd »HK3aMEeHa [0 MaTeMaTHKe
IPYIIIIbI u3 20 CTYJIEHTOB:
5,4,2,4,5,3,4,3,2,5,2,3,2,3,5,4,4,3,4,3.
[Ipoananusupyiite # NPEICTaBbTE
nH(pOpMaLIMI0 O pe3yibTaTax B BHUJE
JarpaMMel.

Ne 2]IpoBenn HECKOIBKO HM3MEPEHUI
ciyyaiiHOM BenuuuHbl:34; 66; 54; 62;
66; 28; 16; 44; 48; 62. Haiigure
cpeaHee  apu(METHYECKOE  ITOTO
Habopa yucel.

Ne 3[IpoBenn HECKOIBKO H3MEPEHMH
Ciy4daitHoW BenuuuHbl:19; 27; 24; 24;
28. Haiigutre MeauaHy 3Toro Habopa
qrced.

Ne4 [IpoBenu HECKOIBKO H3MEPEHMH
cinyyaiiHot BenmuuHbl:1000;  1200;
1300; 1900; 1600; 500; 500;1700;
1000; 1000. Haiigute Momy 3TOrO
Habopa yucel.

Ne 532 9 ner nokasarenu
pOXKIAEMOCTH AETEW B JAepeBHE:S; 4;
3; 6; 10; 9; 3; 3; 8. Haiimure cymmy
CpEIHETO apu(pMeTHYECKOTO u
MeJIMaHbl 3TOr0 Habopa YUCEl.

Nel
VmeroTcst TaHHBIE CPaBHHUTEIBHOTO aHajaH3a HTOTOB
BXOJIHOT'O0 KOHTPOJISI [I0 MATEMATHKE:

VYueb. ron | I'pynma | KagectBo | YcmeBaemocTh
%
2021-2022 | 110 4,8 19
130 12,5 37,5
140 9 22,7
umozo 8,77 26,4
2022-2023 | 180 3,4 37,9
160 11,1 18,5
Umozo 7,25 28,2
[Ipoananu3upyiite W TnpeAcTaBbTe HHPOpPMAIUIO O
KaueCTBE U YCIIEBAEMOCTH B BUJIE JMarpaMMsl.
2[IpoBend  HECKOJBKO  HM3MEpPEeHUI CIIy4aiiHOM
BeamuuHbel: 800; 2000; 1400; 1400; 900. Haiigure

cpenHee apupMeTUIecKoe ITOro Habopa Yucel.

Ne 3lIpoBenn HECKOJIBKO HU3MEPEHUN CIIy4alHOM
BenmuuHbL:15; 22; 22; 10; 23; 16; 10; 17. Haiigure
MeMaHy 3TOro Habopa yucel.

Ne 4lIpoBenu HECKOJIBKO M3MEPEHUN CiydailHON
BennuuHEBL:28; 20; 26; 20; 12; 26; 48; 32; 20. Haigure
MOJly 3TOT0 Habopa 4uces.

Ne 5Ckopocth 10 aBTOMOOWIICH, MPOE3KABIIUX Yepe3
nepekpécTok cocraBmia (km/4): 36; 40; 30; 58; 68; 37;
61; 53; 41; 36. Halinute pa3HOCTh CpPEAHETO
apu(pMeTHIECKOro ¥ MOJIBI 3TOTO Habopa Jrcel.




nud.3adeT 1Mo yueOHOW TUCIIUTIIINHE
3a | cemecTp Ha 6a3e OCHOBHOTO O0IIEro 00pazoBaHUs

Bapuanr I
1. HaliquTe 3HaYeHHE BBIPAKECHUS l: C—- b” = nmpua= . ,b=-"_,c=0,6.
ec 3 6
3

7

3. Yucno 0,000314 npeacraBbTe B CTAHAAPTHOM BHUJIE.
4. Haiigute npousBeaenue yncen a = 5,4 u b = 0,2468101... ¢ TOUHOCTBIO JI0 JECATHIX.

2. IlpeacraBbTe OOBIKHOBEHHYIO Ip00b — B BHUJE JECITUYHOMN MEPHOANYECKON APOOH.

5. Onpenenure x, eciu log, x =-2,

6. Pemute ypaBHenue: VX +2 =3
7. Pemute ypaBHenue: 5* = 125;

log.5
—— 1 log-0,2
g logayT
9. Pemute HepaBeHcTBO:  logy(x-1)> 3;
10.
Bapuant 11
| 4
1. Haiigure 3HaueHue BupaxkeHus 1: (a®— - ) pu a = PE b= —5.C= 1,6
4

2. I[IpencraBbTe OOBIKHOBEHHYIO APOOH ; B BHJIC JICCATUYHON MEPUOTUIECKOMN TpOOH.

3. Yucno 0,0000271 npencraBbTe B CTAaHAAPTHOM BHJIE.
4. Haitnure npousBenenue uncen a = 3,2 u b =0,02345202...c TOYHOCTBIO JIO COTHIX.

5. Onpenenure X, eCiu 10g3 x=-1.

6. Pemmte ypaBuenue: V12 +3x =2 ;
7. Pemute ypaBHenue: 3* = §1;

g 5&-_.-5..,3

9. Pemmre HepaBeHcTBO: logs (5 —2x) < 1;

10.
3aaHue OTBeThI OTBeTHI banner

1 BapuaHT 2BapuaHT
1 2.4, 4/3 1
2 0,428571; 0,571428; 1
3 3,14 104 2,71 -107; 1
4 1,3; 0,8; 1
5 1/49; 1/3; 1
6 7; 8 1
3

7 3; 4; 1
8 0. 4. 1




9 (9;% ) 0;2,5) 1
10
OT1MmeTKa Ywncjio 62,1710B, He0OXO0AMMOE JIJIsl MOJYYeHUs] OTMETKHU
« 5» (oTIIMYHO) 10
« 4» (xoporio) 9-8
« 3» (YIOBJIETBOPHUTEIHHO) 7-6
« 2 « (HeYIOBJIECTBOPUTEIHHO) MeHee 6

3agaHus 1J1s1 TPOBeeHNUs MPOMEKYTOYHOI ATTECTAIIUM M0 y4eOHOol qucuuniuHe B popme
IK3aMeHa

3ananue 1 (mpakTU4eckoe)
Teker 3aganus: BIOIHUTE 3K3aMEHAIMOHHY IO paboTy

1 BapuanT

1 B mauke 500 nucroB 6ymaru ¢opmara A4. 3a uvemento B oduce pacxomyercs: 1800 nucTos.
Kakoe HanMeHbIIIee KOJTMYECTBO MayeK OymMaru Hy>KHO KyITUTh B ouc Ha 6 Heeb?

2.Ananacel cToAT 85 py06. 3a mTyKy. Kakoe MakcuManbHOE YHMCIO aHAHACOB MOYKHO KYNHTh Ha
500 py0., ecu ux 1iena cHuznutes Ha 20%?

3.Mara3uH 3aKymnaeT IBETOYHbIE TOPUIKK MO onToBOi 1eHe 120 pyOueii 3a MTyKy U MPOJAET ¢
HateHkoi 20%. Kakoe Hanbosnbliiee YUCIIO TAKUX TOPIIKOB MOKHO KyIHUTh B 3TOM MarasuHe Ha
1000 py©Gneii?

4. KimeHT X04eT apeHJ0BaTh aBTOMOOMIIb Ha 2 CYTOK JUIsl OE3JIKU NPOTsHKeHHOCThIO 400 kM. B
TaOJaMIle MPUBEJCHB XapaKTEPUCTUKU TpeX aBTOMOOMJIEH M CTOMMOCTh apeHjbl. Ilomumo
apeH/Ipl KIMEHT 00s13aH OIUIaTUTh TOILIMBO JJIsi aBTOMOOWIISI Ha BCIO 1oe3aKy. Llena ausenbHoro
toruBa — 19 py6 3a nutp, 6en3uHa — 23 py0 3a n1utp, raza— 16 py0 3a autp. Kakyio cymmy B
pyOJISIX 3aIJIaTUT KJIMEHT 3@ apeHAy U TOIUIMBO, €CJIM BBIOEPET caMblil JIenIeBblid BapuaHT?

AvtowoOs| Tonmumo | PACXOATOMMIR | Apentias
A HuzenbHoe | 5 3900
b bensun 11 3100
B l'as 15 3000

1—4x
5.Pemmmre ypasuerne VO — X =3 62 = 32. glog;(—2x—7) = 3.

8.Ha Ttapenke yexar oJMHAKOBBIE HAa BUJI MUPOKKHU: 4 C MACOM, 8 C KamyCTOM U 3 C BHILIHEH.
[lers BbIOMpaeT Hayraj OAUH MUPOXKOK. HaiinuTe BEpOSATHOCTH TOTO, YTO 3TOT MHPOKOK
OKA)KETCS C BUILIHEM.

9. Haiiqure 3HaYCHUE BBIPAKEHHS logs0,2 +logg s4.

10. VYcraHOBHUTE COOTBETCTBHE MEXKIY HEPAaBEHCTBAMH M MHOXECTBAMH WX DPCIICHUSMH.

HEPABEHCTBA

! >0 X3
—x+3

A =2)(x=3)" 53 T >3 pyloggx>1 pjx—2

<0



PEILIEHNA

- E— 3 o -
1) 5 - ) 5 3 X
) = 4y -

3 X 2 3 X

11.0cHOBaHMEM MUPaMHUIBI SBISETCS MPSIMOYTOIBHHUK cO cTopoHamu 3 U 5. Ee o0bem pasen §0.
HaitguTe BbICOTY 3TOM MUpaMuU/IbI.

12.AxBapuyM umeet (HopMy NpsMOYTOJbHOrO napajuienenunena ¢ pazmepamu 80 cm x 30 cm X
40 cm. CkonbKO JTUTPOB cocTaBisieT 00béM akBapuyma? B omnom mutpe 1000 kyOmueckmx
CaHTHMETPOB.

x(t) = lt2 + 2.
13.MarepuanpHasi TOYKAa JBUXKETCS TMPSMOJIMHEHHO 1O 3aKOHY 2 (rme x —
paccTosiHHE OT TOYKM OTCYeTa B METpax,/— BpeMs B CEKyHAaX, U3MEpPEHHOEe C Hauajia
neuxkenwust). Haiinure ee ckopocTh (B M/C) B MOMEHT BpeMeHHU f =4 c.

x> .
14 Pemmre Hepasencrso 2 — 125~ 5% — 25
1.5 a) Pemmre ypasnerue COS2x +3 sin(—x) —2= 0.6) Vkaswure xopn storo ypasenus,

—:3n

IPUHAJUIEKAIINE OTPE3KY 2

2 BapuaHT

1. B mauke 500 mucroB Oymaru ¢opmarta A4. 3a Henemo B oduce pacxomxyercs 1300 iucTos.
Kakoe HaMeHbIIIee KOIMYECTBO Mavek OyMard Hy»KHO KyIUTh B opuc Ha 6 Heaenb?

2. CroumocTh mpoe3aa B MapiIipyTHOM Takcu coctasisieT 20 py6. Kakoe nHaubosbiiee yucio
MOE3/I0K MOYKHO OyJIeT COBEPIINUTh B 3TOM MapHIpyTHOM Takcu Ha 150 pyO0., eciu 1ieHa nmpoesna
cHusurcs Ha 10%?

3.Mara3uH 3aKynaeT IBETOYHBIC TOPIIKHU MO ONTOBOM meHe 90 pyOsei 3a MTYKy U MPOJaeT ¢
Harenkoi 15%. Kakoe nHanbospliiee YuCI0 TAKMX FOPIIKOB MOKHO KYITUTh B 3TOM MarasuHe Ha
700 py0neit?

4.CtpouTenbHbli NOAPSAIUUK IUTAHUPYET KyNUTh 20 TOHH 00IMIIOBOYHOTO KUPIKUYA Y OJJHOTO U3
Tp€X mnocTtaBuMKOB. OauH Kupnud BecuT S kKr. Bo ckompko pyOneit oboiinércs Haubosee
JICIEBBIM BAPUAHT MOKYMKHU ¢ YIETOM JOCTABKHU?

IMocTaBmmk Hena xupmua | Croumocrs, ChneunuajabHble YCJI0BUS
m (py0.3a 1 mir.) |mocraBkm (pyo.) 8 y
A 19 3000 Her
5 18 5000 JlocTaBka OecruiaTHasi, €Cliu cyMma
3aka3a npesbiiaet 50 000 pyomneit
B 16 6500 [Ipu 3aka3e ToBapa Ha CyMMY CBBIIIE
50 000 py6ueit ckuaka Ha gocTaBKy 50%

5.Haiijute KOpeHb ypaBHEHUS 32—x=2.63" =27 5logz(—2—x) = 2.
8. B smuke nexar onnHaKOBBIE Ha BUJ py4kH: | KpacHas, 8 yepHbIX U 6 cHHMX. Bacs BeiOupaer
Hayraj oJIHy py4ky. Haliure BeposITHOCTh TOTO, YTO 3Ta pyYKa OKaXKETCsI CUHEH.

9.Haiinute 3HaYe€HUE BBIPAKCHUS 10g880 - logS 1 ) 25

10. YcraHoBUTE COOTBETCTBHE MEXAY HEPAaBEHCTBAMU M MHOXKECTBAMU HX DPEIICHHIMMU.
—x ~ _r o)

HEPABEHCTBAA)102:x >0 527" >2 pgy=—7 =9 pxa—1) —

PEHIEHUA




1 : ; = 3 ] -
) 0 1 X I X

2 » ) . e

1 X (0 | &z
11.0cHOBaHuEM YETHIPEXYTONBHOM MUPAMUIbI SABISAETCS MPAMOYTOJIBHUK CO CTOpoHamu 6 u 8.
Haiigure BoicoTy 3TO0# nupamuabl, eciu e€ 00bEM paBeH 60.
12AkBapuyMm umeet (opMy MpsIMOYTOJIbHOIO Hapaiienenunena ¢ pasmepamu 80 cm x 40 cm
40 cm. Ckonpko JUTpOB cocTaBisieT 00béM akBapuyma? B omgnom sutpe 1000 kyOGmueckux
CaHTHMETPOB.

x(1) = 1p +2
13.MarepuanbHass TOYKAa JBHXKETCS NPSIMOJIMHEMHO 10 3aKOHY 2 (rme x —
paccTossHHE OT TOYKM OTCYeTa B MeETpax,/— BpeMs B CEKyHAaX, M3MEpPEHHOE C Hauajia
neuxkenus ). Halinure ee ckopocTs (B M/C) B MOMEHT BpeMeHH =1 c.

x> .
14.Pemmre nepasenctso 5° — 81 37 =9

.2 o
15.a) Pemure  ypaBHeHue 2sin”x —cos(—x) — 1 = 0'6) Haiinute BCe KOPHHM  3TOrO

%),
ypaBHEHUS, IPUHAJJIEkKAIINE OTPE3KY { "2

3 BapuaHT

1. B mauke 500 muctoB 6ymaru ¢gopmara A4. 3a Henmemto B oduce pacxomyercs 2300 mucTos.
Kakoe HauMeHbIIee KOJTMYECTBO MayeK OymMaru Hy>KHO KyITUTh B opHC Ha 5 Heienb?

2. CrommocTh TIpoe3/1a B MapHipyTHOM Takcu coctaBisier S0 py0. Kakoe nanGosnbiee uucio
M0E3/I0K MOKHO OyJIeT COBEPILUTHh B ’TOM MapLIpyTHOM TakcH Ha 150 py0., ecnu 1eHa npoeszaa
cHusutcs Ha 10%?

3.Mara3uH 3aKymaeT BETOYHbIC TOPIIKHA MO ONTOBOM IieHe 90 pyOuieli 3a MITyKy ¥ IMPOAAeT ¢
HareHKoi 25%. Kakoe Hanbosnbliiee YMCIIO TaKUX TOPIIKOB MOKHO KyIHUTh B 3TOM MarasuHe Ha
700 pyOneii?

4.CTpOoUTENbHBIN MOAPSATUUK MIIAHUPYET KynUTh 20 TOHH 0OJIMIIOBOYHOIO KMPIUYA Y OJTHOTO U3
TpE€x mocraBmMKOB. OauH Kupnud BecuT 4 kr. Bo ckompko pyoOneit oOoiinércs Hamboiee
JICIIEBBIA BAPUAHT MOKYNKH C YYETOM JOCTABKHU?

IMocTaBmmk lena kupmuia | Croumocts, CrnenuajnbHble yCJI0BUS
m (py0.3a 1 mit.) |mocraBku (pyod.1) . y
A 19 3000 Her
JocraBka OecruiatHasi, €Clid CyMMa
b 18 5000 3aka3a mpesbiiaet 50 000 pyomneit
B 16 6500 IIpu 3aka3e ToBapa Ha CYMMY CBBIIIIE
50 000 pyGueii ckuaka Ha gocTaBky 50%

/ 1—4x __
S.Halinure KOpeHb ypaBHEHHUS 16 —4x=2. 6.2 =32. 7. logz ()C - 3) = 6.

8. B smuke nexaT oquHaKOBbIE Ha BUJ py4yku: 1 kpacHasi, 8 yepHbIX U 6 cuHuX. Bacs BeiOMpaer
HayraJ OAHY pyuKy. Haligure BEpOATHOCTB TOTO, 4TO 3Ta Py4Ka OKaXETCs YEPHOU

0,2 —|—10g0554.

9.Haiinure 3HaYCHUE BBIPKEHHS logs




10.KaxxqomMy U3 4eTHIpEX HEPABEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJIHO M3 PEIICHUN W3
PaBoOro CTOJIONA. YCTaHOBUTE COOTBETCTBHE MEXKIY HEpPaBEHCTBAMH KM MHOXECTBAMH HX

peHIGHI/DIMI/I.l HEPABEHCTBA
x 3
AN G %53 >3 plogga>1 pyr—z =°
PEIHNEHUA
" 3 ¥ D S
2) & > EN] = S >

11.0cHOBaHuEeM MUpaMUbI SABISETCA MPSIMOYTOJIBHUK co cTopoHamu 4 u 5. Ee o6bem pasen §0.
Haitgure BbICOTY 3TOM MUpaMuU/IbI.

12.AxBapuym umeeT popMy MpsIMOYTOJIBHOTO Mapajuienenumneaa ¢ pasmepamu 50 cm x 30 cm x
40 cm. Ckonpko JUTPOB cocTaBisieT 00béM akBapuyma? B omgnom sutpe 1000 kyOGmueckux
CaHTHUMETPOB.

1
2
x(t)==t"—t+14
13. MarepuanbHas TOUYKa ABUKETCS MPAMOJUHEHHO MO 3aKOHY 2 (rme x —
paccTtosiHue OT TOYKM OTCUeTa B METpax, t— BpeMs B CEKyHJax, M3MEpPEHHOE C Hayaia

newkenns). Haiinute ee ckopocTs (B M/c) B MOMEHT BpeMeHu [ = 3e.

x .
14.Pemte HEpaBEeHCTBO 5¥—125 5% —125
15.a) Pemure ypasuenue €OS 2x+3sin(—x) —2= 0.6) Viasure KOPHHM 3TOTO YpaBHEHWS,

3
Tn;?m].

NPUHAJICKAIINE OTPE3KY

4 BapuaHT

1.B mauke 500 nucroB Oymaru dopmata A4. 3a Henento B oduce pacxomyercs 1600 aucTos.
Kaxoe HaumeHbIIIee KOJIMUECTBO Mayek OyMaru Hy»KHO KynuTh B ouc Ha 6 Henenb?

2.AHaHacsel cTodt 95 py06. 3a mryky. Kakoe MakcMManbHOE YHCIIO aHAHACOB MOXKHO KYNHTH Ha
500 py6., ecnu ux nena cuuzurcs Ha 20%?

3.Mara3uH 3aKynaeTr IBETOYHBIC TOPUIKH 10 ONTOBOU 1ieHe 120 pyOreii 3a mTyKy U MPOAAET C
HareHkoit 20%. Kakoe Hanbosnbliiee YUCIIO TaKUX TOPIIKOB MOKHO KyIHUTh B 3TOM MarasuHe Ha
1000 py6uteii?

4. KnueHT Xo4eT apeHJ0BaTh aBTOMOOMIIb Ha 2 CYTOK JIJIsl TTOE3]IKH MPOTsiKeHHOCThIo 400 kM. B
TaOJMIle TPUBEJCHBI XapaKTEPUCTUKU TpPEX aBTOMOOWJIECH W CTOMMOCTH apeHjsl. Ilomumo
apeH[Ipl KIIMEeHT 00s13aH OIUIaTUTh TOILTUBO JJIsi aBTOMOOWMIISI Ha BCIO 1moe3Ky. LleHa auszensHOro
torBa — 19 py0 3a nutp, 6enzuna — 23 py0 3a nuTp, raza— 16 py6 3a autp. Kakyro cymmy B
pyOJISIX 3alIaTUT KJIMEHT 32 apeHay U TOIUIMBO, €CJIM BBIOEPET caMblil JIeneBblid BapHaHT?

Pacxon TormBa | ApeniHas miaTa
Atomo0Owmih | TormBo (1 wa 100 (py6. 3a 1
KM) CYTKH)
A HuzenbHoe | 5 3900
b benzun 11 3100
B la3 15 3000

8—x=5.62"""=32 ;log;(~2x—7) = 3.

5.Pemure ypaBHeHUE



8.Ha Ttapenke yiexaT oJMHAKOBBIE HAa BUJI MUPOKKHU: 4 ¢ MACOM, 8 C KamyCTOM U 3 C BHIIIHEH.
[lets BpIOMpaeT Hayraag OAMH MUPOXKOK. HaliuTe BEpOSTHOCTH TOTO, YTO 3TOT MHUPOIKOK
OKa)XXETCS C MSICOM.

9.Haifyue 3nauenve phipasenns 108880 —1ogg1,25
10. YcraHoBUTE COOTBETCTBHE MEXIy HEPABCHCTBAMH W MHOXECTBAMH WX DEIICHHSIMH.

1
o —— >0
HEPABEHCTBA Aylog, x>0 527" >2 pgyx—1 <0 ryx(x—1)
PELIEHUS
1) : i g 3) -
0 1 X | X
2) 4) . e~

=Y

1 ] I L
11.0cHOBaHUEM YETBIPEXYTOJBHOM MUPAMUJIBI SBJISIETCA MPSIMOYTOJIBHUK CO CTOpOHaMu 6 U 5.
Haiinure BbIcOTY 3TOM nupamMusl, eciau e€ 00bEéM paseH 80.
12AxBapuym umeeT GopMy MPSMOYTOJIBHOTO Mapajuienenunena ¢ pasmepamu 80 cm X 30 cm X
60 cm. CKoJbKO JUTPOB cocTaBisieT 00bEM akBapuyma? B omnom snutpe 1000 kyOuueckux
CaHTHMETPOB.

x(t) = e ia
13. MarepuasibHasi TOUKa JBUKETCS NPSIMOIMHEWHO MO 3aKOHY 2 (rone x —
paccTosiHME€ OT TOYKHM OTCueTa B MeETpax, t— BpeMs B CEKyHJIaX, M3MEpPEHHOE C Hayaja
neuxkenust). Haiinure ee CKO%OCTL (B M/C)lB MOMEHT BpeMenn ! = 3e.

14.Pemnte Hepabenctso 3° — 81 3¥ —9°

15.a) Petuute  ypaBHEHHE 2sin”x —cos(—x) — 1 = 0‘6) Haiiqure BCe KOPHH  3TOTrO

3.
YpaBHEHUS, IPUHAIICKALLNUE OTPEIKY [ "2

5 BapuaHT

.1.B mauke 500 nmucroB 6ymarun dopmara A4. 3a Hegemo B oduce pacxomayercs 1800 mucTos.
Kakoe HanMeHbIIee KOJMYECTBO MayeK OymMaru Hy>KHO KyITUTh B ouc Ha 6 Heeb?

2.AnanHacel crosT 85 py0. 3a mTyky. Kakoe MakCMMaibHOE YMCIIO aHAaHACOB MOXXHO KYITUTH Ha
500 py0., ecnu ux nera cauzutces Ha 20%?

3.Mara3uH 3aKyImaeT BETOYHBIC TOPIIKH 1O onToBOM IieHe 120 pyOuieii 3a mTyKy ¥ MPOAAET ¢
HaneHkoi 20%. Kakoe HanOompIee YMCI0 TAKUX TOPIIKOB MOYKHO KYITUTh B 3TOM MarasuHe Ha
1000 py6ueit?

4. KinueHT Xo4eT apeHJ0BaTh aBTOMOOMIIb Ha 2 CYTOK JUIsl OE3JIKU NpOTsHKeHHOCThIo 400 kM. B
Tab/IMIe TPHUBEICHbl XapaKTEPUCTUKU TpPeX aBTOMOOWJIEH M CTOMMOCTh apeHisl. [lomumo
apeH/Ibl KJIMEHT 00s3aH OIJIaTUTh TOILIMBO JUIsi aBTOMOOMJISI Ha BCIO Moe3/Ky. Llena auszensHOro
toruBa — 19 py0 3a nutp, 6en3uHa — 23 py0 3a auTp, raza— 16 py06 3a nmutp. Kakyro cymmy B
pyOJISIX 3alJIaTHT KIMEHT 32 apeHAy U TOIUIMBO, €CJIM BEIOEPET CaMblil JISIIeBbI BapHaHT?

Pacxon Tonma ApeHHas miaTa
AtomoOuis | TormBo (1 12 100 1) (py6. 3a 1 cyTici)
A HuzenbHoe | 5 3900

b bensun 11 3100




B Ta3 15 3000

e - 1—4x __ .
5.Pemirte ypaBHeHHE 8—x=35.62 =32. 5logy(—2x—7) =3.
8.Ha Ttapenke yexxar oJMHAKOBBIE HAa BUJl TMUPOKKH: 4 C MACOM, 8 C KamyCTOW U 3 C BHIIHEH.

Ilerss BbIOMpaeT Hayraj OUMH MUPOXKOK. HailnuTe BEpOSATHOCTH TOTO, YTO 3TOT MHPOKOK
OKa)KETCS C BUILIHEM.

9.HaiinuTe 3HaUYCHUE BBIPAKCHHS logs0,2+ 10g0754.
10. VYcraHoBHTE COOTBETCTBUE MEXKIYy HEPAaBEHCTBAMU M MHOXECTBAMM WX PELICHUSIMH.
HEPABEHCTBA

1 x—3
>0 _ <0
Ay (x=2)(x=3) " p3 >3 pylogzx>1 ryx—2
PEILLIEHUS

1) - - 3) I
2 X 2 3 x
2) > 4) : :
3 x 2 3 X

11.0cHOBaHWEM MUPAMHUJIBI SBIISAECTCS MPSIMOYTOJIBHUK co cTopoHamu 3 u 5. Ee o6beMm paBen 80.
Haitaure BBICOTY 3TOM MUpaMuUIbI.

12.AxBapuyMm umeet Ghopmy IpsSMOYTOJIBHOTO Mapasuienenumena ¢ pazmepamu 80 cm x 30 cm X
40 cm. CkoJbKO JHUTPOB cocTaBisieT 00béM akBapuyma? B omnom mmtpe 1000 xyOGmueckux
CaHTHMETPOB.

X(t) = 2 +2
13.MarepuanpHasi TOYKa JBUXKETCS MPSAMOJIMHEHHO 10 3aKOHY 2 (roe x —
paccTosiHHE OT TOYKM OTCYeTa B MeETpax, /— BpeMs B CEKyHJaX, M3MEpeHHOe C Hauajia
nevkeHws ). Haliure ee ckopocTh (B M/C) B MOMEHT BpeMeHH ¢ =4 C.

14 Pemmre nepasencto 5 — 1235 T 5025

1.5 a) Pemmute ypapuenue €08 2x+3 sin(—x) —2= 0°6) VYKaKuTe KOpPHU 3TOr0 ypaBHEHUS,

—:3n

MIPUHAUIEKALTIE OTPE3KY 2

[Ipunoxxenue
Koandukatop (MpuMepHbIit NnepeyeHb) OLEHOUHbIX CPEACTB A5 OLEHKU 3HAHWI, YMEHWUIA U YPOBHS
cHOPMUPOBAHHOCTU KOMMETEHLU

Ne n/n Tun oyenounoco | Kpamxas xapaxmepucmuka | I[lpedcmaesnenue

Koo cpeocmaa OYEHOUYHO20 CPpedCcmaed OYEHOUHO20

OYEHOYHO cpeocmaa 6 ghonoe

20

cpedcmea

1. HenoBas w/wnn | CoBMecTHass JeATeNbHOCTh TIpymmbl | Tema (mpoGiiema),
poJieBasi urpa oOyJaromuxcsi ¥ mpernojaBaTesis Moj | KOHLENUs, pOJu U

yIOpaBIECHUEM  IPENOAaBaTeNsl  C | OKUJAEMbIN
LEJbI0  peuleHuss  y4eOHbIX M | pe3yJbTar
po(heCcCHOHATBHO-OPHUEHTUPOBAHHBIX
3a1a4y yTeM UTPOBOTO
MOJEIUPOBaHUS peanbHOI
npobneMHoi cutyaruu. Ilo3Bomser
OLICHMBATh YMEHHE AHAIU3UPOBATH U
pemarthb TUIIUYHbIE




npodeccrnoHabHBIC 3a1a91

Pa3zHOypoBHEBHI
e y4eOHbIe
3a/1a4u u
3aJjaHus

Paznnuarot 3amaun ¥ 3a1aHUS:
a) PENPOAYKTUBHOTO
MTO3BOJISFOIINE OIICHUBATH "
JTMarHOCTHPOBATh 3HAHHE
(akTueckoro marepuana (06a3oBbIe
MOHSTHSI, aJNrOpPUTMBI, (aKkTel) U
YMEHHE TPABWIBHO  HCIOJIH30BaTh
CHelalbHble TEPMHHBI W TOHSTHS,
y3HaBaHHE OOBEKTOB U3YyYEHHUS B
paMKax  ONpEIEIEHHOro  pasjelna
JTUCTIMTLTAHBL,

0)  PEKOHCTPYKTHBHOTO
MTO3BOJISFOIIINC
JTMarHOCTHPOBATh
CUHTE3UPOBATh,
00001aTh

YPOBHS,

YPOBHS,
OLICHUBATh u
YMEHHS
aHATM3UPOBATh,
(bakTuueckui u
TEOPETUUECKUI Marepual c
(dbopMynarpoBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBJICHUEM INPHUYNHHO-
CJICZICTBEHHBIX CBS3€i;
B) TBOPYECKOTO
MI03BOJISIOIINE
JMarHOCTHPOBATH
MHTErPUPOBATh 3HAHMS Pa3IUYHBIX
oOnacren, apryMeHTHpOBAaTh
COOCTBEHHYIO TOUKY 3pEHHUS

YPOBHH,
OLICHUBATb u
YMEHH,

Komimiekt
Pa3HOYPOBHEBBIX
3aJa4 U 3alaHuil

nud.3ader

CpenctBo IIPOBEPKU yMeHUI
NPUMEHATH IOJNyYEHHbIC 3HAHUS IS
peleHns 3a1a4 ONpPEEeNICHHOTO THIIA
110 TEME WJIM Pa3Jeily

Kommekr
KOHTPOJIBHBIX
3aJIaHui
BapuaHTaM

10

Pedepar

[IpoaykT camocTOATENbHONH paboThI
CTYIEHTa, MPEACTABISAIOMUNA Cc000i
KpaTKO€ M3JI0KCHUEC B INHCHBMCHHOM
BHJI€  TOJYYEHHBIX  pPE3YyJIbTaTOB
TEOPETHIECKOTO aHanm3a
ONPEACIICHHON e aBTop
packpbeIiBaeT  CyTh HcCeayeMon
mpoOJieMbl, TPUBOAWT  PaA3TUYHBIE
TOYKH 3pPCHUA, a TAKKC COOCTBEHHEBIE
B3IJISL/IbI HA HEeE.

TEMBI,

Tewmsbr pedepaTon

Hoxknan,
cooO1ienue

[IponykT camMoCTOATENbHONH paboThHI
CTYIEHTa, TMPEACTABISAIOMUN Cc000i
myOIu4HOe BBICTYIUJICHHE 1o
NpeaACTaBJICHUIO MMOJIYYCHHBIX
PE3yJIbTaTOB pEUICHUs OIpeieIeHHON
TCMBI.

TeMBI  IOKIIAHOB,
co0O01IeHn i

Tect

CpencTBo KOHTpOJISI, HaIlpaBJICHHOE
Ha TPOBEPKY YPOBHS  OCBOGHUS
KOHTPOJIMPYEMOT'O TEOPETHUECKOTO U
IPAKTUYECKOTO MaTepuasa 110

Doun
3aJaHul

TECTOBBIX




IUIAKTUIECKUM eINHUIIaM
JMCIUTLTHHBI WITH
poheCCHOHATLHOTO MOTYJISI.
Cucrema CTaH/IapTU3UPOBAHHBIX
3aJaHuH, TI03BOJISIONIAS
aBTOMAaTU3UPOBATH npoueaypy

M3MEPEHMS YPOBHS 3HAHMM U yMEHUH
00YyYaIOIINXCS

[IpakTuueckue | OTo 3a1aHus, C TOMOIIBIO KOTOPBIX Yy | Bunsr:
paboThI ydammxcs bopmupyroTcs u | HaOmoieHue,
(mpakTHUECKOE | pa3BHBAIOTCS NpaBUWIbHBIE | U3MEPEHHE, OIIBIT,
3aJjaHue) MIPaKTUYECKHE IeHCTBUS. KOHCTPYHUPOBaHHE
W Jp. 3aJaHUs JIs
MPAKTUYECKUX
paboTt
Habmonenue | UnctpymenT coopa undopmanuu amis | Lens, 00BEKTHI
yCTaHOBJICHUS (haKTOB HaOIIOCHUS,
oOpaszer| nucTa s
(bukcupoBaHus
pe3yJabTaToOB
HaOJIIOJEHUS
DK3aMeH Bxuttouaer B ce0s nepedeHb BONPOCOB | KOMIIOHOBKA

mo Y]

BapHAHTOB, OMJICTHI




