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1. INACIIOPT
KOC nmo YJI COO0.02.01 MaTremartuka

1.1.

(K00 u HazgaHue OUCYUNIUHDBL)

Oo0mue MoJI0KEeHU
Kontpoawsno-oneHounsle cpeactsa (KOC) npeaHazHadyeHbI ISl KOHTPOJIS U
OIICHKH 00pa30BaTENIbHBIX JIOCTHIKCHHH OOYUYarOIIUXCs, OCBOUBIIHMX IPOTPaMMY

yueoHor muctumimabl COO.02.01 MaremaTuka.

KOC BkiI04alOT KOHTPOJIbHBIE MaTepuaibl sl MPOBEACHUS TEKYLIEro
KOHTPOJISI U TPOMEKYTOUHOH arTectanii B (GopMe KOHTPOJIBbHOU padoThl (1

ceMecTp), IK3aMeHa (2 cemectp).
KOC pa3paboTaHbl B COOTBETCTBHH C:
obpazoBatenbHol nporpammoit CITIO no cneruaibHOCTH
13.02.02 TennocHabXeHUE U TEIJIOTEXHUYECKOE 000pyA0BaHUE
nporpammel yueono agucrumuinasl CO0.02.01 MaTtematuka.

1.2.

Pe3y.]IbTaT]>I O0CBOCHMSA TUCHHUIIVINHBI, MNOAJICKAIIIHEC NTPOBECPKE

Pe3yabTartsl
00yueHus
(ocBOEHHBIE
yMeHus,
YCBOCHHBbIE
3HAHNA,
NpaKTHYeCKHUii
ONBIT
(mpy HAJTHYIHH)

HaunmenoBanue
YMeHUii/3HAHU

JJIEMEHTa

OcHOBHbIE IOKA3aTeJIH OIlEHKH
pe3yJIbTaToB

Vi

Brnanets Mmetomamu
JI0Ka3aTesIbCTB, AITOPUTMAMHU
pelIeHus 3a1ay;
(bOopMyJIUPOBATh ONPECIICHUS,
AKCHOMBI U TEOPEMBI,
MPUMCHATH UX, IPOBOAUTH
JIOKa3aTeIbHbIC PACCYKICHUS B
XO0JI¢ pelIeHH s 33134

[IpuMeHeHHe akcuoMm , Teopew,
ONPEAEIICHUI MTPU PELICHUH 3324

Vv2

BbINONHATE BhIYHCICHHE
3HaYeHUI U MpeoOpa3oBaHUs
BBIPQXEHUI CO CTENEHSIMHU U
norapudmamu, npeodpa3oBaHus
JpOOHO-pallMOHATIBHBIX
BBIPaKCHUIN

Beluncrienue U cpaBHEHUE KOPHEH,
BBIIIOJIHEHHE NPUKUJIKH 3HAYEHUS
kopHs. [Ipeobpa3zoBaHue YUCIOBBIX

51 OYKBEHHBIX BBIPAKECHH,
coziepKaInx paanKabl.
Brinosinenue pacdeToB o
dbopmynam, coJiepKaIium
paguKanel, OCYIIECTBIISAS
HEOOXOJUMBbIE  TOACTAaHOBKH H
npeoOpa3oBaHuUs. Haxoxnenue

3HAYEHUH CTENEeHU, UCTIONb3Ys MPH
HEOOXOIUMOCTH

UHCTPYMEHTAJIbHBIE CpeicTBa.
3anuchIBaHUE KOPHSI N-i CTENEHU B

BUJE CTENIEHH C  JAPOOHBIM
MoKa3aTeyieM u Ha00O0pOT..
Breraucnenue CTeTeHEeH C
paIoOHAILHEIM IMOKA3aTelIeM,




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 Konrposbnas
aNropuTMaMHu penieHust 3aaay; (GopMyJIUpOBaThH TECTUPOBAHHUE, pabota
ONpENEICHUs, aKCUOMBI U TEOPEMBI, NPUMEHSTH | OLICHKA BBIIIOJHEHHUS (1 cemectp),
UX, NPOBOAUTH JOKA3aTEJbHbBIE PACCYKICHUS B IPaKTUYECKOTrO 9K3aMEH
X0JIe pelIeHUs 3a1a4 3aHATHS (2 cemecTp).
V 2- BBINIONHATH BBIUUCICHUE 3HAUCHUHN U VYcTHbIN onipoc KonTtponbHas
npeoOpa30BaHus BEIPAKEHHUN CO CTETICHSIMH U TECTUPOBAHUE, pabora
norapupMamu, mpeodpa3oBaHus APOOHO- OIICHKA BBITTOJTHCHUS (1 cemectp),
palMOHATBHBIX BBIPAKEHUM IPAKTUYECKOIO 9K3aMEH
3aHSATHS (2 cemectp).

VY3- uccnenoBaTh B MPOCTEUITNX CITydasX QyHKIIAN YcrHbIM onpoc JK3aMEH
Ha MOHOTOHHOCTb, HAXOJUTh HaWOOJBIINE U TECTUPOBAHHUE, (2 cemectp).
HAaUMCHBIINE 3HAYCHUS (PYHKIIHIA, CTPOUTH OIICHKA BBITIOJIHCHUS
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM MIPaKTUYECKOTO
anmnapara MaTeMaTUYECKOr0 aHajan3a; IPUMEHATh 3aHATHUS

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

KoHnTponbsHas
paborta

(1 cemectp),
9K3aMEeH

(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
KOOpJUHATBI CEPEUHBI OTPE3KA, PACCTOSTHUE TECTUPOBAHUE, (2 cemecTp).
MEXAY ABYMs TOUKaMU OLICHKA BBIIIOJIHEHUS
IIPAKTUYECKOTO
3aHATHSA
3HATh:
3 1 - MOHSATHSA: CTETIEHb YUCIIA, TIoTapu(M YUCIIa; VYeTHBII onpoc Kontponbnas
TECTUPOBAHUE, pabota
OLICHKA BBIIIOJIHEHUS (1 cemectp)
IIPAKTUYECKOIO JK3aMEH
3aHITUS (2 cemectp).
32 - NOHATHSA: palluOHAJIbHBIE, UPPALMOHAJIILHEIE, YceTHbIl onpoc KonTponbHas
NOKa3aTeNbHbIE, CTEIIEHHBIE, JIOTapu(pMUIECKHE, TECTUPOBAHUE, pabora
TPUTOHOMETPUUYECKHE YPABHEHUS U HEPABEHCTBA, OLICHKA BBIITOJIHEHUS (1 cemectp)
UX CHCTEMBI; IPAKTUYECKOTO 9K3aMEH
3aHATHUS (2 cemectp).
).
3 3- noHATHUs: QPyHKIUS, HenpepbIBHAs (PyHKIMS, YceTHBIN onpoc 9K3aMEH
NPOM3BOJIHAS, IEPBOOOPA3HAsI, ONIPEICIICHHBII TECTUPOBAHUE, (2 cemectp
MHTETpaJl; yMEHUE HaXOUTh IPOU3BOIHBIE OLICHKA BBIIIOJIHEHUS
JJIEMEHTAPHBIX (DYHKIIHIA, UCTIONIB3YS CIIPaBOYHBIE IPAKTUYECKOTO
MaTEepUaJbl; 3aHSTHS
34- moHsATHUS: palMoHaIbHAS QYHKIINS, YcrHbIi onpoc KonTposnbnas
nokasaresibHas QyHKIHMA, CTeNeHHas QyHKIMA, TECTUPOBAHUE, pabota
norapumuueckas QyHKUUS, TPUTOHOMETPUYECKUE | OIIEHKA BBIOJIHEHUS (1 cemectp),
¢byHKuMH, oOpaTHBIE (PYHKINHY; IIPAKTUYECKOTO JK3aMEH
3aHATHUS (2 cemectp).
35- nouATuUs: cpeanee apupmMeTuIecKoe, MeMaHa, YceTHBIl onpoc IK3aMEH
HauOoJIbIlIeE ¥ HAUMEHBIIIEE 3HAYCHH S, pa3Max, TECTUPOBAHHUE, (2 cemectp).

JAUCTICEPCHUs, CTAHAAPTHOC OTKJIOHCHHEC YK CIIOBOT'O

OIICHKA BBITIOJTHCHHA




Habopa; IPAKTUYECKOTO

3aHSITHS
36- MOHATHUS: CIIy4alHbII OIBIT U CIIy4aiiHOE VYceTHbII onpoc JK3aMEH
cOOBITHE, BEPOSTHOCTD CIIy4allHOTO COOBITHS; TECTUPOBAHUE, (2 cemecTtp).

OLICHKA BBIITOJIHECHUS
IIPaKTUYECKOTO

3aHATHUS
37- NOHATHSA: TOYKA, PsAMasi, INIOCKOCTb, VYcTHBIT onpoc KoHnTponbHas
MIPOCTPAHCTBO, ABYTPAHHBIN YTOJI, TECTUPOBAHUE, pabora
CKPELIUBAOIIKECS IPAMBIE, TaPAILIEIBHOCTD U OLICHKA BBITTOJIHECHUS (1 cemectp)
MEPIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, Yol IIPaKTUYECKOTO
MEXAY NPAMBIMH, YIOJI MEXKIY IPSIMON U 3aHATHA

IIJIOCKOCTBIO, YT'OJI MCXKY INIOCKOCTAMMU,
pacCToOAHUC OT TOYKH A0 MIIOCKOCTH, PACCTOAHUC
MCXKIAY NPpAMBIMHU, paCCTOSHHUE MCKIY
TIJIOCKOCTAMMU,

3-8- NOHATHS: MHOTOI'PaHHUK, CEUCHHE
MHOTOIpaHHHKa, Ky0, mapasienenure], mpusma,
nupaMua, GUrypa v MoBEepXHOCTH BPAICHHS,
LHWIMHAP, KOHYC, 1ap, cdepa, cedeHus GUrypsl
BPAIIECHUS, TUIOCKOCTh, Kacalomasicst cepsl,
LHWINHAPA, KOHYCA, IJIOIIAb TOBEPXHOCTH
MUPaMUJIBI, TPU3MBI, KOHYCa, IIJIHH/PA, TUTOMIAIb
cdepsl, 00beM Ky0a, MPSIMOYTOJILHOTO
napajuiesienume sa, MMpaMuIbl, TPA3MbI, IWIHHIPA,
KOHYca, 111apa,;

VYceTHBII onpoc
TECTUPOBAHUE,
OII€HKA BBIIIOJITHEHUA
IIPaKTUYECKOTO
3aHATUA

9K3aMEH
(2 cemectp).

39- moHATHA:  IBUOKEHHWE B IPOCTPAHCTBE,

YcrHbIil onpoc

9K3aMCH

1o/100HBIE (PUTYpBI B IPOCTPAHCTBE; TECTUPOBAHUE, (2 cemecTp).
OLIEHKA BBINOJIHEHMSI
IIPAKTUYECKOI O
3aHATHUS

310- noHATHA: IPAMOYTOJbHAs CUCTEMA VYeTHBII onpoc KonTponbHas
KOOpAMHAT, KOOPAUHATBI TOUYKH, BEKTOP, TECTUPOBAHUE, pabota
KOOpJMHATHI BEKTOPA, CKASIPHOE MPOU3BEICHUE, OLICHKA BBITIOJIHEHUS (1 cemectp)
yroJl MeKAy BEKTOpaMH, CyMMa BEKTOPOB, IPaKTUYECKOTr0
IIPOU3BEIECHNE BEKTOPA HA YUCJIO. 3aHATHSA




1.4. PacnipenesieHue THIIOB OLIEHOYHBIX CPEACTB 10 3JIeMEHTAM 3HAHUI U YMEHMH TEKYIIEro KOHTPOJIsI

Conep:xanue yueOHOro
MaTepuaJia no
nporpamme Y JI/MIAK

Tun KOHTPOJBHOTI0 3aJaHus

Y1

Y2

Y3

Y4

¥s5s

Y6

Y7 | Y8 | Y9

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

3
3

3
4

w

3
6

w

@ W

o W

Pazgea 1.

IloBTOpEeHne K

ypca matem

ATHKH OCHOBHOM IIKOJIBI

Tema 1.1.
MaTEMATHKU
CIeHaJIbHOCTHA

Ilenp wu
npu

3a1a4u
OCBOECHHUU

7

Tema 1.2. YUncna v BBIYUCIECHUS.
BripaxkeHus 1 mpeoOpa3oBaHUs

Tema 1.3. T'eomerpus Ha
IJIOCKOCTH

Tema 1.4.
BBEIYMCIICHUS

[IponieHTHBIE

Tema 1.5.
HEpaBEHCTBA.
ypaBHECHHUH

VYpaBHeHuss wu
Cucrembl

Tema 1.6. BXOJHOM KOHTPOJIb

Pazgea 2.

IIpsiMble U MJIOCKOCT

H B Il

OCTPAHCTBE

Tema 2.1. OcHOBHBIE OHATHS
CTEPEOMETPHH.
PacnionosxeHue npsMeIX U
IUIOCKOCTEH

7

)

Tema 2.2. [1apamneabHOCTh
MPSIMBIX, IPSIMOM U TUIOCKOCTH,
TJIOCKOCTEM

Tema 2.3. [lepneHIuKyISIpPHOCTD
MPSIMBIX, IPSIMOM U TUIOCKOCTH,
IJIOCKOCTEN

Tema 2.4. Teopema o Tpex
MepHIEHANKYISIPAX




Tema 2.5. TlapauienbHeIe, 7 6,
HEepIEHINKYJIApHbIE, 7
CKPELIMBAIOIINECS MPSIMbIE
Tema 2.6. Pemienue 3amay. 7 6,
[IpsiMbIE U TUIOCKOCTH B 7
IPOCTPAHCTBE
Paznea 3. KoopanHaThl 4 BeKTOPBI
Tema 3.1 JexapToBbl 6,7
KOOpJMHATBl B  IPOCTPAHCTBE.
Paccrosinne MEXIY JIBYMs
ToukamMu. KoopanHaTsl cepennHbl
OTpe3Ka.
Tema 3.2 BexTops! B 6,7
MPOCTPAHCTBE.  YTOJI  MEXIY
BEKTOPAMH. CkanspHoe
IPOM3BEICHUE BEKTOPOB
Tema 3.3. 6,7
[TpakTHKOOPHEHTUPOBAHHbIE
3a7a4u Ha KOOPJMHATHOU
TJIOCKOCTH
Tema 3.4. Pemenne 3amau. 6,7

KOO]I)ILI/IHaTBI 1 BCKTOPBI

Paznen 4. OCHOBBI TpUrOHOMETpUHU. TPUTOHOMETPUYCCKUE (PYHKIIUU
Tema 4.1. Tpuronomerpudeckue 7 6,
(GYHKIMH TIPOU3BOJILHOTO YIJIa, 7
yucna. Panuannas u rpagycHas
Mepa yriia
Tema 4.2. 7 6,
OCHOBHBIE TPUTOHOMETPUUYECKUE 7
toxaectBa. Dopmyiibl
MIPUBEACHUS
Tema 4.3. 7 6,




CuHyc, KOCUHYC, TAHT€HC CYMMBbI
Y Pa3HOCTH JIBYX YIJIOB

CuHyC 1 KOCHHYC IBOMHOIO yrija.
@DopMyJIbl TOJIOBUHHOTO yTIiia

Tema 4.4. 7 6,

OyHkuuu, ux cBoictBa. Criocoobl 7

3aanus QyHKIUI

Tema 4.5. Tpuronomerpudeckue 7 6,

(byHKINH, UX CBOICTBA U 7

rpaduKu

Tema 4.6 TIpeobpasoBanne 7 6,

rpauKOB TPUTOHOMETPHUUECKHIX 7

(hyHKIHHA

Tewma 4.7. Onncanne 7 0,

IPOU3BOJICTBEHHBIX MPOLIECCOB C 7

MTOMOIIBIO TpadHUKOB HYHKIIHMA

Tema 4.8. OGpartHbie 7 6,
7

TPUTOHOMETPUYCCKUE (DYHKIIMH

Tema 4.9. TpuronoMeTpuuecKue
YPaBHEHUA ¥ HEPABECHCTBA

Tema 4.10. CucreMsl
TPUTOHOMETPHYCCKUX YPAaBHCHUMI

Tema 4.11. Pemenue 3agay,
OCHOBBI TPUTOHOMETPHH.
Tpuronomerpudeckue hyHKIUN

Pazgea 5.

IIpousBoanas pyHKUHU

H, €€ IPUMCHCHUE

Tema 5.1. ITonsTHE TPON3BOJHOM. 7
@opMyIisl 1 IpaBUiIa
auddepeHIMpoBaHMs
Tema 5.2. ITpon3BoHBIE CyMMBI, 7

Pa3HOCTU MPOU3BCACHUA,
HaCTHOTI'O




Tema 5.3. IIpousBoaHbIE
TPUTOHOMETPHUCCKUX (PYHKIIHH.
[Tpon3BoHAs CIOKHON (HYHKIIHH

Tema 5.4. Ilousatue o
HENPEePBIBHOCTH (PYHKIIHH.
MeTo1 HHTEPBAJIOB

Tema 5.5. 'eomeTpuuecknii n
(bu3nUecKuil CMBICI IPOU3BOIHON

Tema 5.6. ®u3znuecKuii CMBICT
MIPOU3BOJIHON B
podheCCHOHANBHBIX 3a7adax

Tema 5.7. MOHOTOHHOCTh
dbynkmn. Todku IKCTpeMyMa

Tema 5.8. Uccnenosanue
(YHKIHA U TOCTPOCHUE
rpauKoB

Tema 5.9. HaubGonbmee u
HAaMMCHBIIICE 3HAUCHHS (DYHKIIUH

Tema 5.10. Haxoxxnenue
ONTUMAIBHOTO pe3yJbTaTa ¢
MTOMOIIIBIO TIPOU3BOHON B
MPAKTHYCCKUX 3a7a4ax

Tema 5.11. Pentenue 3amau.
[TpousBonHas GpyHKIUH, e
MIPUMEHCHUE

Paznen 6

MHOrorpaHHUKHU

U TE€JIa BpalmeHus

Tema 6.2. [Ipusma, ee
cocTapJistoue, ceuenue. [Ipsamas
U IIpaBUJIbHAA IIPU3MbI

7

Tema 6.3. [lapamnenenunen, Kyo0.
Ceuenue Ky0a, mapaieacnuIeaa

Tema 6.4. [Tupamuna, ee




COCTAaBJIAIOIINE, CSUECHHE.
[IpaBunpHas nupamMua.
YcedeHHas nupaMuia

Tema 6.5. boxoBag u mmoiHas
MMOBEPXHOCTh PU3MBI, MUPAMHUJIbI

Tema 6.6. CummeTtpus B KyOe,
napajuiesienune e, npusme,
IUpaMUJE

Tema 6.7. [Ipumepsl cumMmmeTpuii B
npodeccuu

Tema 6.8. IIpaBunbHbIC
MHOIOTpaHHMKH, UX CBOWCTBA

Tema 6.9 HHunuuap, ero
cocrasiaronue. CeueHue
AJIAHIpA

Tema 6.10. Konyc, ero
cocrapistomue. CeuyeHne KoHyca

Tema 6.11. YceueHHbl KOHYC.
CedeHune yceueHHOr0 KOHyca

Tema 6.12. Illap u cdepa, ux
CCUYCHUSI

Tema 6.13. Ilousitue 006 00BEME
tena. OTHOIIEHHE 00BEMOB
MMOXOOHBIX TEIl

Tema 6.14. O0beEMBI U ILIOMIAIA
MMOBEPXHOCTEN TEJ

Tema 6.15 KomOunaruun
MHOT'OIPAHHUKOB U TEJI BpaIllCHUS

Tema 6.16. I'eomeTpuueckue
KOMOWHAIIMH Ha MMPAKTHKE

Tema 6.17. Pemenue 3amgad.
MHoOrorpaHHUKHY U Tena




BpalllCHUS

Pasznen 7.

IlepBooOpa3nasi pyHKIIMHU, ee IPUMEHEHH e

Tema 7.1. IlepBooOpa3nas
¢bynkuun. [IpaBuia HaxoXIEHUS
IIepBOOOPa3HBIX

Tema 7.2. IInomane
KPUBOJIMHEHHON TpaleLnuu.
®dopwmyna HerotoHa - JleliOHmma

Tema 7.3. HeomnpeneneHHslli u
OIpeJIeTICHHBI HHTETPAJIbI

Tema 7.4. [Tonsarue 00
OINpPE/IC]ICHHOM ~HMHTEerpajie Kak
IJI0IIAAN KPUBOJIMHEHHON
Tpamnenuu

Tema 7.5. OnpeneneHHbIn

HMHTCTPAJl B )KU3HHU

Tema 7.6. Pewmenue 3anau.
[lepBooOpaznas  QyHkuuu, ee
IPUMCHCHHE

Pa3zgea 8

CTeneHu M Ko

pHu. CteneHnast

GyHkms

Tema 8.1. Crenennas ¢pyHKIus,
€€ CBOWCTBA

7

7

Tema 8.2 [IpeoOpa3zoBanue
BBIPAYKEHHUU C KOPHSAMHM M-Oi
CTCIICHU

Tema 8.3. CBolicTBa CTEEHHU C
palMoOHaIbHBIM U
NEUCTBUTEILHBIM ITOKA3ATEIAMA

Tema 8.4. Pemenne
UPpAIMOHATILHBIX YPABHECHHI U
HEPABECHCTB

Tema 8.5. Crenenu u KOpHHU.




CrencHHast QyHKIHS

Pazgen 9. IHoka3zareabHasi pyHKIIHSA
Tema 9.1. Iloka3arenbHas 7 7
GbyHKIMSI, €€ CBOKCTBA
Tema 9.2 Pemenue 7 7
MOKa3aTeIbHBIX YPABHCHUH 1
HEPaBCHCTB
Tema 9.3. Cucremnl 7 7
MOKa3aTeJIbHbIX YPABHCHUM
Tema 9.4. Pemienue 3anad. 7

[TokazaTenpHas GyHKIHS

Tema 10.1.

Jlorapu¢m yuciaa. JlecATHYHBIN U HA

TypaJbHbIH JOrapu@pmbl, YUCJI0 €

Tema 10.1. Jlorapupm uucna. 7 T 17
JlecATruHBII W HaATypaJbHBIN
JorapugMbl, YUCIIO €
Tema 10.2. CaoiicTBa 7 7|7
J0rapugmoB. Onepanus
JorapuMHPOBAHUS
Tema 10.3. Jlorapudpmuueckas 7 7 7
(YHKIUS, €€ CBOMCTBA
Tema 10.4 Pemenue 7 7
Jorapu(pMHUECKUX YpaBHEHUH H
HEPABEHCTB
Tema 10.5. Cucremsl 7 7
Jorapu(MHUCCKUX YpaBHCHUM
Tema 10.6. Jlorapudpmer B 7 7
IIPUPOJIE U TEXHUKE
Tema 10.7 Pemenue Jlorapugmsi. 7 7
Jlorapugmmueckas byHKIMS
3ajau.

Paznea 11. DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPHH BePOSITHOCTEH

Tema 11.1. OcHOBHEIE

A N I I B




KOMOMHATOPHMKHU TOHSATHUS

Tema 11.2. CoOriTHE,
BEPOATHOCTb COObITUS. CllOKEHHE
Y YMHOKCHHE BEPOSTHOCTEH

Tema 11.3. BepositHOCTB B
npodecCHOHATBHBIX 3a]auax

Tema 11.4. lnuckpetHast
Ciy4aliHas BEJIMYMHA, 3aKOH €€
pacnpeeseHus

Tema 11.5. 3agaun
MAaTEMATHUYECKOU CTATUCTHKH

Tema 11.6. CocraBiieaue Tadimig
U AarpaMM Ha MPaKTHKE

Tema 11.7. Pemenue 3amad.
DJIeMEeHThl KOMOMHATOPHKH,
CTaTUCTUKHU U Teoppm
BEPOSITHOCTEH

Paznen 12.

ypaBHeHI/Iﬂ H HEPABCHCTBA

Tema 12.1. PaBHOCWIBHOCTH
ypaBHEHU U HepaBeHCTB. OO1He
METOJIBI PEIICHUS

Tema 12.2. I'papuueckuii meTonq
YpaBHEHUH, pelICHHs] HEPAaBEHCTB

Tema  12.3. VYpaBHeHus u
HEPaBEHCTBA C MOAYJIEM

Tema 12.4. VYpaBHeHus u
HEPaBEHCTBA C IapaMeTpamMu

Tema 12.5. CocraBieHue u 7
perieHue PO eCCHOHATBHBIX

3aJ1a4 ¢ HOMOIIbIO YpaBHEHUH

Tema 12.6. Pemenue 3amau. 7

YpaBHEHUs M HEPABEHCTBA




1.5. Pacnpenenenne THIOB OLEHOYHBIX CPeICTB IO JJI€MEHTAM 3HAHMHA M YMEHMi, KOHTPOJHMPYEMBbIX Ha
NPOMEKYTOYHOM aTTecTaluu

Conep:xanue
y4eOHOoro
MaTepuaJa no
nporpamme
YIA/MIK

THIl KOHTPOJBHOT0 3aJaHUA

Y1

Y2

Y3 | Y4|V¥YS5 | Y6 | VY7

Y8

Y9 | VY10 | VY1l |31 32

33

34

35

36

37

38

39
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Pasgea 2.

IIp

AMBIC "

IJIOCKOCTH B IPOCTPAHCTBE

Tema 2.1. OcHOBHEIE

IMOHATHA CTCPCOMETPHUU.

Pacnionoxenne npsiMpIx
U IJIOCKOCTEN

Tema 2.2.
[TapannensHOCTH
MPSIMBIX, TIPSIMOU 1
IIIOCKOCTH, TNIOCKOCTEH

Tema 2.3.
[lepnenauKyISIpPHOCTH
NPSAMBIX, TIPSIMOU U
IIIOCKOCTH, TNIOCKOCTEH

Tema 2.4. Teopema o
TpeX NEepUueHAUKYIApax

Tema 2.5.
[TapamieneHele,
NIEPIEHIUKYIISPHBIE,
CKpelIMBaoIuecs
IpsIMbIE

Tema 2.6. Pemenue
3aga4. [IpsimMblie u




IIJIOCKOCTH B

MIPOCTPAHCTBE
Paznea 3. KoopauHaThl H BEeKTOPbI

Tema 3.1. JlexapToBbl 3,9 3,9

KOOPJUHATHI B

IIPOCTPAHCTBE.

Paccrosinne MEXIY

JBYMSI TOYKaMH.

Koopannatel  cepenunsl

OTpe3Ka.

Tema 3.2. Bektopel B 3.9 3,9

IIPOCTPAHCTBE. VYron

MEXIy BEKTOPaMH.

CxkansipHoe

MIPOU3BEIEHUE BEKTOPOB

Tema 3.3. 3,9 3,9

[IpakTukOOpHEHTUPOBAH

HBIE 3a/1a4u Ha

KOOPJMHATHOM

IJIOCKOCTH

Tema 3.4. Pemrenne 3,9 3,9

3amad. KoopaumHatel u

BEKTOPBI
Paznea 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpnueckne GQyHKIUA

Tema 4.1. 9

Tpuronomerpuyeckue

byHKIMHA

IIPOU3BOJIBHOTO YIJIA,

yucna. Pannannas u

rpajaycHas Mepa yria




Tema 4.2.

OCHOBHEBIE
TPUTOHOMETPUUECKHE
ToxaecTBa. Dopmyiibr
MPHUBECJICHUS

Tema 4.3.

Cunyc, KocuHyC,
TAQHI'€HC CYyMMBI U
Pa3HOCTH JIBYX yTIJIOB
CHHYC U 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
[IpeoOpa3zoBanue
rpaukoB
TPUTOHOMETPHUYECKHIX
(YHKIMHA

Tema 4.7. Onucanue
MIPOU3BOJICTBEHHBIX
MIPOIIECCOB C MTOMOIIBIO
rpadukoB QyHKIUH

Tema 4.8. O6partHbIe
TPUTOHOMETPHUECKUE
(hyHKIIUH




Tema 4.9.
TpuroHoMeTpuveckue
YPaBHEHHUS U
HEPAaBEHCTBA

Tema 4.10. CucreMsl
TPUTOHOMETPHUIECKUX
YpaBHEHUH

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

Pazgea 5.

IIp

OM3BOAHAas (l)yHKIII/lI/I, €€ IPMMECHCHUE

Tema 5.1. Ilonsarue
IpOU3BOAHONU. POPMYIIBI
Y MpaBwIa
JaudepeHIMpPOBaHMS

9

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

Tema 5.3. [IpousBoaHbIC
TPUTOHOMETPHUCCKHUX
¢ynkuuit. [IponsBoaHas
CII0XKHOM (hYHKITUU

Tema 5.4. Ilonsrtue o
HETIPEPBHIBHOCTH
¢yskumu. Meton
MHTEPBAJIOB

Tema 5.5.
['eomeTpuueckuit u
bu3nUecKuii CMBICI
MPOU3BOIHOMN




Tema 5.6. ®uznueckuit
CMBICJT TPOU3BOTHOM B
po(hecCHOHATBEHBIX
3ajauax

Tema 5.7.
MOHOTOHHOCTh
¢ynkuuun. Toukn
JKCTpEeMyMa

Tema 5.8. UccnenoBanue
(GYHKUMH ¥ TOCTpOEHHE

rpauKoB

Tema 5.9. HaubOonbuiee u
HAUMEHbIIIEE 3HAYEHUSI

(YHKIIUH

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

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

Pa3zgea 6

MHOrorpaHHUKH 1

TEJaa

Bpail

CHusd

Tema 6.2. [Tpuzma, ee
COCTaBJIAIOIIUE, CEYCHHUE.
IIpsiMas 1 npaBUIIbHAA
ITPU3MBI

Tema 6.3.
[Mapannenenunen, Kyo.
Ceuenmue Ky0a,
napajuiesienumne1a




Tema 6.4. [Tupamuna, ee
COCTaBJIAIOIIUE, CEYCHHUE.
IIpaBunpHas nupamuaa.
YcedeHHas nupaMuja

Tema 6.5. bokoBas u
IIOJIHAS TTIOBEPXHOCTh
MPU3MBbI, TUPAMHUIbI

Tema 6.6. Cummerpus B
KyOe, mapajuiesienumnese,
npu3Me, Iupamuie

Tema 6.7. [Ipumepsl
CUMMETpHIi B ipodeccuu

Tema 6.8. IIpaBunbHBIE
MHOT'OTPaHHUKH, UX
CBONCTBA

Tema 6.9 Hunuuap, ero
coctapitronue. Ceuenue
LAJIAHIPA

Tema 6.10. Konyc, ero
cocrasiaronue. CeueHue
KOHYCa

Tema 6.11. Yceuennnlit
koHyc. CeueHue
YCEUEHHOr0 KOHYyca

Tema 6.12. llap u
chepa, ux ceueHus

Tema 6.13. IToustue 00
o0BeMe Tena.
OrHoueHne 00bEMOB
MMOXOOHBIX TEI

Tema 6.14. O0beMEBI U
IJIOIIAAN TOBEPXHOCTEN
Tell




Tema 6.15 KomOunanuu
MHOTOTPAaHHHKOB M TeJ
BpAILCHUS

Tema 6.16.
I'eomerpuyeckue
KOMOMHAIINY Ha
IIPaKTHUKE

Tema 6.17. Pemenne
3aaa4. MHOrOrpaHHUKH
U Tella BpaleHus

Pazgea 7.

IlepBooGpa3nas ¢pyHKIUM, ee IPUMEHe

HHUE

Tema 7.1.
[TepBoobOpaznas
GbyHKIHH. [TpaBuna
HAXOXKICHUS
IIepBOOOPA3HBIX

9

Tema 7.2. Ilmomanp
KPUBOJIMHEUHOU
Tpareuu. ®opmyna
Hgerorona - JleiiOuuia

Tema 7.3.
Heonpenenennsiii u
ONPEAECIEHHBIN
HMHTETPAJIbI

Tema 7.4. Tlousitue 006
oTpeieIeHHOM
WHTErpajie KaK TUIONIaJn
KPUBOJIMHEUHOU
Tpanenuu

Tema 7.5.
OrnpeneneHHbIn
WHTErpaj B KU3HU




Tema 7.6. Pemenue
3amau. IlepBooOpa3Has
byHKIUH, ee
MIPUMCHCHUE

Pa3nen 8

Crenenu u kopHu. CTreneHHas PyHKIHSA

Tema 8.1. Crennennas
(YHKIUS, €€ CBOMCTBA

3,9

3,9

3,9

Tema 8.2
[TpeoOpaszoBanue
BBIPAXKEHUI C KOPHAMU
II-OM CTENICHU

3,9

3,9

3,9

Tema 8.3. CpoiicTBa
CTETICHHU C
palMOHAIBHBIM U
JEUCTBUTCILHBIM
IMOKa3aTeIISIMHI

3,9

3,9

3,9

Tema 8.4. Pemcuue
HMppaltoOHAIbHBIX
YpaBHEHHUN M HEPABCHCTB

3.9

3,9

3,9

Tema 8.5. Crenenu u
kopHU. CTerneHHas
G yHKIIHS

3,9

3,9

3,9

Paznen 9.

IlokazaTeabHas pyHKIUA

Tema 9.1.
Iloxa3arenbHas
GbyHKIMSI, €€ CBOWCTBA

3,9

3,9

3,9

Tema 9.2 Pemienne
OKAa3aTEIbHBIX
YpaBHCHHUI M HEPAaBCHCTB

3.9

3,9

3,9

Tema 9.3. Cuctembl
IIOKA3aTCIIbHBIX
ypaBHECHHUH

3,9

3,9

3,9




Tema 9.4. Pemenue
3ajad. [TokaszarenpHast
(dyHKIHS

3.9

3,9

3,9

Tema 10.1.

Jlorapugm

yncaa. JlecATHYHBIA 1 HATYPAJIbHBIN

Jorapu(meol,

YucJjao e

Tema 10.1. Jlorapupm
qyucna. JlecATUYHBIA W
HaTypaJbHbIN
JorapuMBbI, YUCIIO €

3.9

3,9

3,9

Tema 10.2. CBoiicTBa
norapudmoB. Omneparnus
norapudMupoBaHUs

3.9

3,9

3,9

Tema 10.3.
Jlorapudmuueckas
(YHKIIUS, €e CBOMCTBA

3,9

3,9

3,9

Tema 10.4 Pemenue
Jorapu(MUIECKUX
YpaBHEHHUN M HEPABCHCTB

3.9

3,9

3,9

Tema 10.5. Cucremsl
norapuGMUIeCKuX
ypaBHEHHUH

3,9

3,9

3,9

Tema 10.6. Jlorapudmsr
B IIPUPOJIC U TEXHUKE

Tema 10.7 Pemenue
Jlorapugmsl.
Jlorapugmmueckas
GyHKIMS 3a70a4.

3.9

3,9

3,9

Paznen 11.

DJIeMEeHThI

KOMﬁl/IHaTOpI/IKI/I, CTATUCTHKH U TCOPHUH BCPOHTHOCTeﬁ

Tema 11.1. OcHOBHEIE
KOMOWHATOPHUKH
MTOHATHS

9

3,9

Tema 11.2. CobriTHE,
BEPOSTHOCTH COOBITHSI.

3,9




CrnoxeHue 1 yMHOKEHHE
BEPOSITHOCTEH

Tema 11.3. BepositHOCTB
B IpO(heCCHOHATBHBIX
3ajagax

3.9

Tema 11.4. TuckpeTHas
cly4dailHas BEJIMYUHA,
3aKOH €€ paclpeieIcHus!

3.9

Tema 11.5. 3agaun
MaTeMaTHYECKOH
CTAaTUCTUKU

3,9

Tema 11.6. CocTaBienune
TaOIMI] ¥ TUarpamMm Ha
MPAKTUKE

Tema 11.7. Pemienue
3a7a4. DJIEMEHTHI
KOMOWHATOPHKH,
CTAaTUCTUKHU U TCOPUUN
BEPOSITHOCTEH

3,9

Pazgen 12.

YpaBHeHHUS M HEPABEHCTBA

Tema 12.1.
PaBHOCMIIBHOCTB
YpaBHEHUH u
HEPABEHCTB. OO6ume
METO/BbI PEILICHUS

Tema 12.2. I'papuaecknii
METOJ YpaBHEHUH,
pelLIeHHs] HEPAaBEHCTB

Tema 12.3. YpaBHeHus u
HEPaBEHCTBA C MOAYJIEM

Tema 12.4. YpaBHeHus u
HEPABEHCTBA c




rapaMeTpamu

Tema 12.5. CocraBienue

u penieHue
npodhecCuoHaTbHBIX
3aIa4  C  TIOMOIIBIO
YpaBHECHHUH

Tema 12.6. Pemenne
3ajady. YpaBHEHHS W
HEpaBEHCTBA




2. CIHIEHIU®UKALIUA OHEHOYHbBIX CPEACTB

2.1. Ha3nauyenne

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

[TpakTuueckas pabota npeAHa3HAuYEHA AJISl MeKyuje2o0 KOHmMpoJisa N OLIeHKH 3HaHUH U
YMEHHH CTyIGHTOB 10 mporpamme yaeoHou auctummiuael CO0.02.01 MaTtemaruka u

obpazoBarenbHoil iporpammbl CITO mo crnenuabHOCTH

TEIUIOTEXHUYECKOE 000PYI0BaHHE

2.2KOHTHHTEHT aTTecTyeMbIX: cmydenmol 1 Kypca
2.3 ®opma U yCJOBHUS aTTeCTAIMU: TEKYIIH KOHTPOJIb MPOXOJUT B BUIC BHIMOJTHEHUS
3aJJaHUi TPAKTUYECKOH paboThl, MPOMEXYTOYHasi arrecTanus B ¢opme
pabotel ( 1 cemectp) W sk3ameHa ( 2 ceMecTp Ha) NMPHU MOJOKHUTEIBHBIX PEe3yJIbTaTax

TEKYIIET0 KOHTPOJISI.
2.4 BpeM# BbINOJTHEHUS:

HNOJArOTOBKa 5 MUH;
BbIIIOJTHEHME 2 yac 50 MuH;
oopmieHue u cqjaya 5 MMH.
Bcero 3  wyac 0 wmwuH

13.02.02 TerutocHaOXxeHUE U

KOHTPOJIbHOU

2.5 PexomeHayemasi IuTepaTypa JJisi pa3padoTKu OLEHOYHBIX CPeICTB M MOAT0TOBKH,

oﬁyqamumxcﬂ K aTTeCTalluM.

KHuroooecneyeHHOCTH

bubanorpadguyeckoe onucanne U3TaHus OcHoBHasi/ Kou-Bo
(aBTOp, 3ar71aBHeE, BU/I, MECTO M I'0Jl M3AHUS, | IONOJHUTEIbHAS K3 B 6146..11 DJIEeKTPOHHBI
KOJI. CTP. JMTeparypa ’ ‘| e pecypcsl
p.) paryp CI6r3y | ©PeCyP
Maremartuka: anredpa u Havaa|

MaTeMaTHYECKOTO aHalln3a, reoMeTpus. Airedpa
M Hadyaja MareMaTudeckoro aHamm3a 10-11
Kiacchl (0a30BbIM W yriayOJeHHBIH YPOBHH) :
yaeonuk / 1. A. Amumos, FO. M. Komsirun, M.
B. TkauéBa [u nap.]. — ll-e wu3m., crep. —
Mocksa : Ilpocsemenue, 2024. — 464, [1] c. :
1.

OCH

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

roduct/215744

]

Maremartuka: anredpa u Havaa|
MaTeMaTH4YECKOTO aHausa, reOMETpHSI.
l'eomerpust : 10—11-i1 kmaccsl : 0a30BBIA W

YIIIyOJI€HHBIH  yYpOBHH yuebnuk / JI. C.
AranacsiH, B. ®@. byry3os, C. b. Kagomues [#]
np. | 12-e wu3n., crep. Mocksa
[Ipoceemenue, 2024. — 287, [1] c. : ni.

OCH.

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

roduct/215704

8

lboromonos,H. B.

Martematuka: Yueouuk mist CIIO/Boromonos H.
B., Camoiinenko II. W.-5-e usnp.mep. u porm-
OnekTpoH. nan.-Mocksa:FOpaiiT,2025-401 ¢
(ITpodeccronanpHOe 00pa3oBaHME)

OCH.

https://urait.ru
bcode/56067

7

boromoros,H. B.

["eomeTpus: YuebHOe nocoowue- TUTSt
CIIO/boromono H. B.-Mocksa:lOpaiit, 2025-
108 c.-(ITpodheccrnonaaprHOE 00pa30BAHKE)

OCH

https://urait.ru
bcode/56104

1

boromosos, H. B.

OCH

https://urait.ru



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/560677
https://urait.ru/bcode/560677
https://urait.ru/bcode/560677
https://urait.ru/bcode/561041
https://urait.ru/bcode/561041
https://urait.ru/bcode/561041
https://urait.ru/bcode/561040

Anrebpa u Havaja aHanmu3a : YdyeOHOe mocoOue
st CITIO / Boromomos H. B. — Mocksa :
M3narensctBo FOpaiit, 2025— 240 c.

bcode/56104
0

Anumon 1I1LA.

AnreOpa 1 Havaja MaTeMaTUYECKOTO aHAH3a.

10-11 xmaccyueOHUK 11t 0011e00pa30BaTEIbHBIX [TOTT 68

yupekaeHui 0a30BbIN
poBenb,Mockaa:IIpocsemenne,2021-463c

lboromonos, H.B.

[MpakTHveckue 3aHATH 110 MAaTEMaTHKE: yIeOHOe
rmocobue JIsi cpeAHero NpodeccuoHaAIbHOTO
o6pazoBanus/ H.B.boromonos.— 11-e u3n., ot
nepepad. u gon.— Mocksa: M3aatenscTBO
Opaiit, 2024.— 571c.— (Ilpodeccronansuoe
00pa3oBaHuE).

https://urait.ru
bcode/56891

5

3. BAPUAHTHI OHEHOYHbBIX CPEJACTB

Pasnea 1.11oBTOpEHHE KVPCA MATEMATHKH OCHOBHOM INIKOJIbI.

« JleficTBMSI HAl YUCTAME».

3 3
(_2_ - _) 160,
1. Haitinure 3HaueHNE BBIPAXKEHUS: 4 8
3 3
(——%2—)-218.
2. Halinute 3HaYeHHE BBIPAKCHUS 4 8

(728% —26%) : 754.

3. Haiinure 3HaueHHE BhIpAKEHUS

2 1

2.
4. Haiinute 3HaueHUE BbIPAKEHUS 5 4

1

—.0,99 +2.
5. HaiiguTte 3HaueHUE BBIPAKECHUS 3
6. Haiinure 3Hauenue Beipakenus (3,9 — 2,4) - 8,2.

3 11
0,21: =+

7. Halinure 3HaueHNE BBIPAKECHUS 8 25

Otsethl: 1)-500;2)80,625;3)7024402,65;5)2,33;6)12,3;7)1

IIpakTHKO-OpHEHTHPOBAHHBIC 32/1a4H B Kypce reOMeTPHUH Ha IVIOCKOCTH.



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

1. [Inan mecTHOCTH pa3dut Ha kieTku. Kaxnas xierka oOo3nauyaer kBagpar 10m x 10wm.
Haiiure miomans y4acTka, H300paxénnoro Ha miane. OTBeT gaiite B M2,

2. 3. 4.
5. Ha pucynke n300pak€H IJIaH MECTHOCTH (IIar CETKH TUTaHA COOTBETCTBYET PACCTOSIHHIO | KM
Ha MecTHOCTH). OleHuTe, CKOJbKUM KBaJpaTHbIM KHJIOMETpaM paBHA IUIOWAAb O3€epa
[IymenoBo, n300pak€HHOro Ha m1aHe. OTBET OKPYTIIUTE JI0 LIEJIOr0 YUCIIA.

03.

6. TporyapHas miuTKa nNponaércss B ymakoBkax IO 4 mTyku. CKOJBKO YNAaKOBOK IUIMTKH
MOHA100UJI0Ch, YTOOBI BBUIOXKUThH BCE JOPOXKKHU U TUIOIIAJKY Mepes] rapakom?

HE
EE TNHTER

— ** AEoHN
@ ¥4 cropon

| -

Im

Ha nnane n3o0paxeHo JOMOX03SHCTBO 10 aapecy: ¢. ABaeeBo, 3-it [lomepeunsrii nep., 1. 13
(cTopoHa KaKJ0W KJIETKH Ha IJIaHe paBHA 2 M). YUYaCTOK UMEET MPSMOYTOIbHYI0 Gopmy. Briesn
Y BBE3]1 OCYIIECTBIIIOTCS Yepe3 €IUHCTBEHHbIE BOPOTA.

[Ipu BxOZe Ha y4acTOK clipaBa OT BOPOT HaXOAWTCS OaHs, a clieBa — Tapak, OTMEYCHHBIH
Ha Tutade nudpoi 7. [nomanp, 3aHsATas rapaxoM, paBHa 32 KB. M.

XKunoit nom HaxonuTcs B riryoune teppuropuu. [loMmumo rapaxa, skuiioro joMa u 0aHu, Ha
ydacTKe uMeeTcsl capail (1oJcoOHOe MOMEIICHHE), PACHOJIOKEHHBIM PSAOM C TrapakoMm, U
TETUTUIIA, TIOCTPOCHHAS HA TEPPUTOPUHU oropoja (oropoja orMedeH nudppoit 2). Ilepen Kuibim
JIOMOM HMEIOTCS sI0JIOHEBBIE TTOCAKH.

Bce nopoxku BHYTpHM y4yacTKa MMEIOT IIMPUHY | M M BBIMOIIEHBI TPOTYapHOW IUIUTKOMN
pasmepoM 1M x1m. Mexnay OaHell W rapakoM HMEETCS IUIOIMIAJKa IUIOMAAb0 64 KB. M,
BBIMOILLIECHHAS] TAKOM K€ IMIMTKOM.

OtBets1:1)900;2010;3)50;4)10;5)4;6)23

HpOIIeHTH]:Ie BbBIYHUC/ICHUA.



1. ®nakon mammyHst ctout 160 pyoOueii. Kakoe Hanbombiee 9nuciao (GprakoHOB MOKHO KYTHTh
Ha 1000 py6mneit Bo BpeMs pacrpoaxH, Korjaa CKuaka coctapiuseT 25% ?

2. Terpans crout 40 py6neii. Kakoe HanOobiee YMCI0 TaKUX TETPaaAed MOXKHO OyJeT KylHUTh
Ha 750 py6ueii mocne noHmxeHus ueHsl Ha 10%?

3. OnroBas 1nena ydeOnuka 170 pyOneit. Poznuunas nena Ha 20% Beimie ontoBoil. Kakoe
HanOOJIbIIIee YUCIIO TAKUX YUEOHHKOB MOYKHO KYIHUTh 10 po3HUYHOM 1ieHe Ha 7000 pyOeit?

4. Kimuent B3su1 B 6anke kpenut 12 000 py6Oueii va rox mox 16%. OH A0DKEH moramaTh KpeanT,
BHOCS B OaHK €KEMECSYHO OJMHAKOBYIO CYMMY JI€HEr, C TeM 4TOObI Yepe3 TOf] BHIILUIATUTh BCIO
CyMMY, B3SITYIO B KPEIHT, BMECTE C nporeHTaMu. CKOJIbKO pyOJieil OH TOJKEH BHOCUTH B OaHK
€XKEMECAYHO?

5. Poznnunas nena ydeOHumka 180 pyOneit, oma wa 20% BbIme onToBod IieHBL. Kakoe
HanOOJIbIIIee YUCIIO TAKUX YUeOHUKOB MOYKHO KyIUTh 110 onToBoi nieHe Ha 10 000 py0Gieit?

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

BxoaHoii KOHTPOJIb

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

J&c— 2y=0.

3. Pemuts HepaBeHCTBO: 6x — 5(2x+ 8)=14 + 2x.
4. Haiitu 15% ot uucina 80.
5. BrinmonHuTe eicTBUE, U pe3yNIbTaT 3aMUIINTE B BUE NECATUIHON ApoOu:
(1,2-107%)-(3-1071).

Bapuanm 2
1. Pewwmts ypaBHenue: 5x>- 7x + 2 = (.
2.

Sx+2y=0.

Pemth cucremy ypaBHeHHﬁl{ 2x+y=1,
3x - 3(4x + 5).

3. Pemntes HepaBeHcTBO: 5 + X >
4. Haiitu 45% ot yucna 90.

5. BrimonHuTe NelicTByE, U pe3yabTaT 3alUIIUTE B BUJIE ACCATUIHOU TPOOH:
(1,6 -107°)- (4 - 10?).

Bapuanm 3
l. Pewuts ypasrenue: 3x°- 5x - 2 = 0.
2. Pemnts cucremy ypaBHenmit: | x + 5y =7,

{3)6 +2y=-5.

3. Pemnte HepaBenctBo: 3(3x - 1)>2(5x - 7).
4. Haiitu 40% ot yucna 120.
5. BoinonHuTe neficTBUe, U pe3ysIbTaT 3alUIINTE B BUJE IECATUYHON ApOOu:
7,2 -1071
1,2 - 10%0 7

Bapuanm 4
1. Pewmts ypasrenue: 2x*- 7x + 3 = 0.

2. Pemmts cucremy ypaBHeHui: [ 2x - 3y = I,
Ix+y=7.



Pemnute HepaBeHCTBO: S(Xx + 4)>2(4x - 5).

BrimonnuTe neiictBue, v pe3ysabTaT 3alHUIIUTe B BUAE JECATUIHON 1poou:

3.
4. Haivitu 30% ot uncia 240.
5
6

4 -1012
8 - 101* °

OTBETBI k nposepoutoii paGore BXOJHBINH KOHTPOJIb

Ne BapunaHTa 3amanue 1 3amanue 2 3amanue 3 3amanue 4 3amanue 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<l11 48 6:1071=

0,00000000006

4 0,5;3 (2;1) x<10 72 0,8:102=

0,008

Pasznen 2.1IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckas padora
«Axcuomvl cmepeomempuu. IlapanienbHocms npAMbIX U NIOCKOCHEU )

Bapuanm 1 Bapuanm 2
1. UTto Takoe cTepeoMeTpus. 1. HazoBute ocHOBHBIE (PUTYPHI B
2. Kaxkue npsiMmbie B IpoCTpaHCTBE IIPOCTPAHCTBE.
HA3bIBAIOTCS NapauIeTbHbIMU? 2. Kakwue npsiMble B mpocTpaHCTBE
3. JlaHa TIIOCKOCTH [3 ¥ IPSIMBIC @. 6 U C. Ha3bIBAIOTCS CKPEIIMBAIOIIUMUCS?
W3BecTHO, 4TO O/1HA U3 JAHHBIX MPSMBIX 3. Jlana niuockocTh B U mpsiMbIe @, 8 U C.

napaiensHa miockoctu . HazoBure sty
MPSIMYI0, €CIH NpsAMasia MapasuiesibHa NPIMON
¢, IPSIMBIE 6 U C IIEPECEKAIOTCs, a IPsAMAas C
JIeXKUT B TWI0CcKOCTH 5. Chenaiite pucyHOK U
IIPOKOMMEHTUPYUTE €ro ¢ MOMOILBIO
MaTE€MaTHYECKNX 3HAKOB.

4. UYepes Toukn A, B u cepequny M
oTpe3ka AB npoBeneHbl napansenbHbIe
IIPsIMBIE, IIEPECEKAIOIE HEKOTOPYIO
IUIOCKOCTB O B TOUKax Aj, B M;
cooTBeTCcTBeHHO. Halitn yny otpeska MM,
ecim AA;=13m, BB1=7m, npuuém otpe3ox AB
HE IIepeCceKaeT MIIOCKOCTD (.

5.Uepe3 xomerr A otpeska AB mpoBenena
mwiockocTh. Yepes koHen B u touky C atoro
OTpe3Ka IIPOBEACHBI NTapajuIeIbHbIe NpsMbIe B
n C,. Haitnure mnmuny otpeska BB;, ecim
CCi=21cm, AC:BC=3:4

W3BecTHO, YTO O/1HA U3 JAHHBIX MPSAMBIX
napaenbHa miockoctu . Hazosure 3ty
IPSIMYI0, ECIIH MIPsIMAs @ NapaJljiesibHa IPsIMON
¢, IPSIMBIE @ U 6 TIEPECEKAIOTCSI, a IPAMast ¢
JeXUT B Tuiockoctu f. Caenaiite pucyHOK U
MIPOKOMMEHTUPYUTE €ro ¢ MOMOIIBIO
MaTEMaTHYECKHUX 3HAKOB.

4. UYepes Toukn A, B u cepenquny M
oTpe3ka AB npoBeaeHb! napaieabHble
IpsIMbIE, MIEPECEKAOINE HEKOTOPYIO
IUIOCKOCTB 0 B Toukax Aj, B M,
cooTBeTCTBEHHO. Haiitn nnmuny otpeska MM,
ecin AA=3m, BB|=17m, npuuém otpe3ok AB
He TepeceKaeT IIOCKOCTh O.

5.Yepe3z kxoneny A otpeska AB mposenena
wiockocTh. Yepes koHen B u touky C storo
OTpe3Ka NPOBENICHBI NapalJICIIbHbBIE




Omeemol

«Axcuomol cmepeomempuu. HapaﬂﬂeﬂbHOCWIb NPAMbIX U NAOCKOCmeEU)

Bapuaum 1

Bapuaum 2

Crepeomerpusi — 5TO

pasjiesn reoMeTpun, B KOTOPOM
U3y4aroTcsi Urypsl B
IIPOCTPAHCTBE.

OcHoBHBIMU (UTYpaMH B IPOCTPAHCTBE
ABIIAIOTCS TOYKA, IPAMAA U IIIOCKOCTb.

/IBe mpsiMbIe B IPOCTPaHCTBE
Ha3bIBAIOTCA MapalieJbHbIMH,
€CJIH OHH JeXKaT B OJHOMI
IIJIOCKOCTH U HE MEPECEKAIOTCS.

[Tpsimble, KOTOpBIE HE NEPECEKAIOTCS U HE
JIEKaT B OJTHOM MJIOCKOCTH, HA3bIBAKOTCS
CKpeluBalmIMHCH.

Sﬂﬁ

ng . € all
allc, 6nc . c=p Allf

8|lc. ang. c=p. ellf

S ABBJA, S, ABBA,
| | 4  —Tpamenuwus, T.K. .4  —Tpameuus, T.K.
i AA(|IBB|IMM; e AA|IBB,|IMM;
MM, - cpenHss nuHus; MM - cpenusis nuHus;
AA; + BB, AA, +BB;
MM, =———— =10 MM, =——— =10
2 2
CCIAB 217 _ CIAB_2615_
1= =—=4 TR T
AC 3

Pa3znen 3.KoopanHATLI M BEKTOPbL.

Mamemamuueckuit ouxmanm «BEKTOPBI B IIPOCTPAHCTBE»

Bapuanm Ne 1 Bapuanm Ne 2

Yro Ha3bIBACTCS BEKTOPOM B |1l Kakne BEKTOpa Ha3bIBAIOTCS
MPOCTPaHCTBE? KOJUTHHEAPHBIMU?
2. Haiite ompeneneHue AeUCTBUN Han | 2. Yro Taxoe aOCONIOTHASI BEIWMYMHA
BEKTOPAMH: CKaJIIPHOTO MPOU3BEICHUS. BeKkTopa’?
3. Haiite onpeeseHue KoopauHaT | 3. Kaxkue BEKTOpa Ha3bIBAIOTCSA
BEKTOpa C HayaloM B Touke A;(x;; y;/z;) ¥ | OMUHAKOBO HAINPABICHHBIMU?
KOHIIOM B TOYKE Ay (X2, ¥2,22). 4. [aiite onpeneneHue ACUCTBUN Hax
4. Kakue BekTOpa Ha3bIBAIOTCS paBHBIMHU. | BEKTOPAMHU: CIOXKEHUSI U YMHOKEHUSI.
5. Kakue BEKTOpa Ha3bIBaKOTCA | S. UTto Takoe HyJIeBOU BEKTOP?
MPOTUBOTMOJIOKHO HAIMIPABICHHBIMU?

IIpakTuyeckasi padora «/lekapToBbI KOOPAMHATHI H BEKTOPHI B MPOCTPAHCTBE)
Bapuanm Ne 1




1.CtopoHa paBHOCTOPOHHETO TpEyTroiabHUKA paBHa 12 cm. Haiitu miomans ero opToroHaabHOM
MPOEKIIUU Ha TIOCKOCTh, KOTOpasi 00pa3yeT ¢ MIOCKOCTHIO .

2. Jlanst Touku A(0;0;7), B(1;4;2), C(0;4;5), D(4;2;0). Kakue u3 3Tux TO4YEK JexKar:

1) B ImockocT! Xy, 2) Ha OCH z, 3) B IUNTIOCKOCTH )Z.

3.Jokaxwure, uro yeTblpéxyronbHuk ABCD c BepmmHamu 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 BEKTOpaMH
ABuCB.

«J/lekapTOBBI KOOPAUHATHI U BEKTOPbI B IPOCTPAHCTBE»
Bapuanm Ne 2
1. Jlan mpsAMOYTOJIBHBIA TpPEyroJpHUK C Katetamu 6 m 9 cm. Haitm miomans ero
OPTOTOHANILHOW TMPOEKIMM Ha IJIOCKOCTh, KOTOpas o0pa3yeT C TUIOCKOCTHIO
TpeyroJbHHKayroa © 60°.
2. Hansl Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue 13 3TUX TOUYEK JIe)KAaT:
1) B muiockocTu xz; 2) Ha OcH y; 3) B IUNIOCKOCTH )Z.
3. Hokaxwute, yTo 4eThipéxyronsHuk ABCD c BepmmHamu B Toukax A(2;1;3),
B(1;0;7), C(-2;1;5), D(-1;2;1)sBnsieTcs nmapauieaorpaMMoM.
4. JlaneiToukuA(3; —1; 2)uB(5; 1; 1). HaligAuTeK0O pAHHATLIMMO Iy IbBEKTOPaBA.
5. Hansl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beraucnure yroi Mexay BEKTOpaMH
CAuCB.

OTBETbHI
«/lekapTOBbI KOOPAMHATHI U BEKTOPBI B IPOCTPAHCTBE»

Ne Bapuanm Ne 1 Bapuanm Ne 2
eapuanm
a
No
3a0anus
1. Sapoc=Saasc “COS @ Sapoc™
S _a%y3 Saage " COS@
B
e Saasc 2? 27

2.0z 3 — [« QR 1 —
S.?_\.BOC=12 V2 c0s30°=364/3 - %:54(@“2) Sapoc=27 - €0s60° = 27 -~ =
13,5(cm?)
2. 1) B xy:D; 1) B xz:D;
2) Ha ocH z:A; 2) Ha ocu y.A;
3)Byz: A; C. 3)Byz: A; B.
3. Bocnonesyemcs hopmynamu it koopauHat | Boconssyemcss  dopmynamu - anis

KOOpJIMHAT CEpPEIUHBI OTpe3Ka B




1-1 1-5

BD: x=—2 — 1, y=—=0;z=—= —2.
2 2 2

Koopaunats! cepeaunst otpeskoB AC u BD
coBnaaarot, nosromy auaronanu AC u BD
yeTbIpéxyroapHuka ABCD nepecekarores u
TOUYKOM NepecedeHust IenATcs Monoam,
CJIeI0BATENBHO UeThIpEXyroiabHUK ABCD —
napajIesIorpaMM.

3+5
—=4.

2

1-1 0+2
BD:xZT =0;y= -~ = 1; z=
7+1

-y
2

Koopaunatsl cepeiuHbl OTPE3KOB
AC u BD coBnaznarot, nosromy
muarodaiu AC u BD
yeTbIpéxyronbHuka ABCD
MEPECEKATCA U TOYKOM
NEPECEUEHMSI IETSTCS TTON0JIaM,
CJIE0BATEIIBHO YETHIPEXYTOJIBHUK
ABCD — napajuienorpaMm.

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)2 = 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.

AB-CB
|AB|- [CB|
2-(—4)+0-0+(-2)-2

cosg =

- V22402 +(—2)2- /42 + (—2)% + (—2)]

12 3 V3
8v3 23 2

CB:1-2=-1;3-2=1-1-(1)=
0.

CA-TB

CAl - [CB|

_ 0-(-1)+1-1+1-0
VOZ+ 12412+ /(—1)2 + 12 4 02

cos@ =

1
=== ¢ = 60°.
529

Pa3nea 4. «OcHoBbI TpuronoMerpuu. TpuronoMerpuuyeckue GQyHKIMNY.

TeopeTn4yeckue BONMPOCHI.

1.
2.
3.

LXNIN A

OmnpeneneHue cUHyca, KOCHHYCa, TAHTE€HCA U KOTAHT€HCa.

3HAKU CHHYCa, KOCHHYCa, TAHI'€HCA U KOTAHI€HCAa 110 YETBEPTSM.

3aBUCUMOCTb MEX]Ly CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHI'€HCOM OJTHOTO U TOTO
Ke yrua.

DopMyIIbl IPUBEICHNUS.
CuHyc, KOCHHYC, TAHT€HC CYMMBI U Pa3HOCTH JIBYX YTJIOB.
CuHyC 1 KOCHHYC JBOMHOrO yria.
OO6nacTp onpesieneHuss 1 MHOKECTBO 3HAaU€HUI (QyHKIHIA.
[IpocTeitmme TPUroHOMETPUYECKNE YPABHEHUS.
Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN

IpakTnyeckas padora «llpeodpazoBanusi NpocTeHIINX TPUTOHOMETPHYECKHUX
BBIPAKEHH D).




Rt
COSOl = —— o€ | — 2n)
1. Haiture '8 & ecnin v 10 g (
2V/2 (315 )
sina=——— o ¢ 2m ).
u

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

— 43 cos(—750°).

(o (o]
5. Halinure 3HaueHHEe BBIPAKEHUS Stgl7”-tg 107
. o] o]
6.Haiiute 3HaUEHME BBIPAKEHHUS: 125 150" - cos 120"

4. Haiinute 3HaueHue BbIpAXKEHUS

7. Haiigure 24.c082a., ey Sina. = —0,2,
8. Haiimure — 47€08 20, ey cOs o = —0,4.
9. Haiimure S10 20, ecu cOs = 0,6 ;T < a < 2.

9
v/50cos> ——\/ sm2 T

10.Haiinute 3HaueHne BbIpaKEHUS

IIpakTnueckasi padora «PemieHue TPUrOHOMETPUYECKUX YPABHEHUIN».

1. PelunTh YpaBHEHHUSA:

1 X
»COS¥ =7 g 2sin3x—1=0 , 2c0s7—V3=0

2. Pemuuth ypaBHeHHs, yIIPOCTHUB JIeBYI0 WM NMPABYI0 YaCTh:

cos (2m — x) + sin (E-i—x):\@ cos?x —sin2x = =

2) 2 6) 2
T . N T

cosx cos——sinxsin—=1
B 4 4 r
3. Pemiuth ypaBHeHHs, C1€J1aB MOJACTAHOBKY:
a)Z sinx—5sinx—3=0 6)2 cos’x +5sinx—4=0
B)c052x+5c05x=2 r)Ztgx+2ctgx=5

4. PemunTh ypaBHEHHMSI METOJI0M PAa3JI0KEeHUSI HA MHOKUTEJIN:
a)sinx+35in2x={] 6)2(:0521:—?'(:051::{]

5 2 sinx —v2)(2cosx + 1) =10

5. Pemunth ypaBHeHMsI, HCII0JIb3YSl OJHOPOJAHOCTD:

a)sinx—vﬁcc-s,vr::ﬂ
6) sinx —3sinxcosx + 2cos’x =0

B)w@sinxcosx—l-sinzx =0

Paspnen S.IIpousBoanas pyHKuuH, ee NPUMEHEHHE.



TeopeTruyeckne BONpPoOChI

1.ITponomxute onpenenenue «lIponsBoanas-3to....»

2.PackpoiiTe reoMeTpu4eCKHil CMBICI TPOU3BOJHOM.

3.PackpoiiTe pu3nuecKuii CMBICI TPOU3BOIHOM.

4.Uemy paBHA MPOU3BOIHAS CTCTICHHON W JTMHEWHON ()yHKITHH.

5.YUeMy paBHa mpoU3BOIHAS POU3BEACHUS?

6.Uemy paBHA MPOU3BOIHAS CIIOKHON (QYHKITUU?

7.11pon3BoIHBIC dJIEMEHTAPHBIX (DYHKITHI

8.IlpusHak Bo3pacTaHus, yObIBaHUS (QYHKIUU

9.CranmoHapHbl€ TOUKH.

10.Kputnueckue TOUKH.

11.AropuT™ Hax0XACHUSA TOYEK SKCTPEMYyMa.

12. AnropuT™ HaxXoIeHUSI HANOOJIBIIETO M HAMMEHBIIETO 3HAYCHUS (DYHKIIUU Ha OTPE3Ke.
13.AnropuTt™ Hccnea0BaHus U OCTpoeHus rpaduka QyHKIUU C TIOMOIIBIO TPOU3BOTHOM.

IIpakTnueckas paéora

1. MarepuasibHas TOYKA IBIDKETCS MPSIMOJIMHEHO 1o

2
3aKOHY x(r) = 61" =48 +17 (rme x — paccTosiHUE OT TOYKM OTCUETa B METpax, / — BpeMs
B CEKYyHJaX, M3MEpPEHHOe ¢ Hauana JABMKeHus). Haligure ee ckopocTh (B M/C) B MOMEHT
BpeMeHu ¢ = 9 c.
2. Ha pucynke wuzobpaxén rpaduk GyHKIUM y=f(X) 1 KacaTelbHas K HEMy B TOYKE C
abcuumccoil xo. Haiinure 3HaueHne mpou3BogHOM QYHKIUU f(X) B TOUKE Xo.
YA

_ g
3. Ha prcynke n3o6paén rpadux Y = J (x) npoussoanoit ¢ymxmun J (%), Onpe ieIeHHOM
Ha uHTepBasie (—8;3). B kakoil Touke orpes3ka [—3; 2] QpyHKIUSA f (x) IpUHUMAeT HaubosblIee
3HaueHue?

YA

=Y

y =[x —P

4. Ha pucynke n3oOpaxkeH rpaduk Mpou3BogHON (yHKIUU f(X), oNpeneIeHHON Ha WHTEpBale
(—8; 4). B xakoii Touke orpeska [—7; —3] f{x) npuHUMaET HaUMEHblIee 3HaUeHHE?



—8

5. Haiigute Touky Makcumyma (pyHKIUU y

6. Haiinute nau6Gosnbiee 3HayeHne GpyHKIUN Y

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

— X —48x+17.
—x —3x+4

Ha OTpE3Ke [_2; O] :

Ipaxmuuecxas paboma
«I[IPOU3BO/IHAA U EE IIPUMEHEHUE »

Bapuanm 1

Bapuanm 2

2

4x - x 0.

x-7 -
JBIDKETCSl 10 3aKOHY
x(t)=t-2¢ +5 (x — B MeTpax, t — B
CeKYHaXx). Haiinure ckopocts u
YCKOpEHHE Teja 4epe3 2¢ Iociie Havaja
JIBYDKEHUS.
3. UccnenoBath GpyHKIUIO f{Xx)= x° + 7x —
4 Ha MOHOTOHHOCTb U KCTPEMYMBI.
4. Haiitu HauOojpllee M HaMMEHbIIEE
3HAuYEHUsT (QYHKIHUH flx)= x3- 6 x*
Ha
orpeske [-2;5].
5. CocraBbTe ypaBHEHHE KacaTEeIbHOW K
rpaduky GyHKIMH f(x)= x’+ 2x B TOYKE
x0=] .

1. Peminth HEpaBeHCTBO

2. Teno

12x- x

<0.
5-x

1. Pemnth HepaBEHCTBO

3

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

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

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

4. Haiitu nHauOomblliee M HAaUMEHbLIEEC 3HAYCHUS

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

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

byHKIIUN Ha

OTBEThI
Ne 3a0anus Bapuanm Bapuanm
1 2
1 01U TS-
[0:71Y(7: ) (o0l 7 1512
2 dm/c; Sm/c? 31m/e; 10m/c?
I flnax! (0:-3.5), f1nax! (o2),




f1uax! (35 0) Flnaxt (2,0

x=-3,5 mouxa min x=-2 mouyka max
4 ymax:O; ymin:'32 _2, _ i .
[_2;5][_2;5] Ymax— 3 5 Vmin— = 3 »
[0,4][0:4]
5 y=4x-1 y =1-5x

Paznen 6.MHOrorpaHHMKYU M TeJa BPAIICHUS.

Ilpakmuueckaa padboma
«MHOI' O PAHHUKU Ilpuszmay

Bapuanm 1 Bapuanm 2
1. [aiite onpeneneHue NpsiMoil IPU3MBI.
2. Yro Takoe napauenenumes? 1. JlaiiTe onpeneneHue npaBuiIbHON
3. UTto Takoe MHOTOTpaHHUK? MIPU3MBL.
4. 3apmaua: Y nmapawienenumnesa TpyU rpaHu 2. Yo Takoe ky6?

uMeroT wiomanu 2y, 4 m’u 5 m°. Yemy
paBHa IMOJIHAs TOBEPXHOCTh
napasuienenumnena’?

5. 3agaua: OcHOBaHME MUPAMM/JIBI —
MPSMOYTOJIbHUK CO CTOpOoHaMu 9 u 12
cm, Bce O0KOBBIC pEOpa paBHEI 12,5 M.
Haiinure 00bEM nMupaMuIbI.

3. Uewm sBisieTcs TOUKA MEpeceyeHMs
JMaroHaliel napauienenumneaa’?

4. 3apmaya: Y nmapauienenunena TpU rpaHu
UMeroT riomanu 3 m°, 6 M’ u 7 m.
Yemy paBHa IMOJIHASI TOBEPXHOCTH
napajuienenunena’?

5. 3amaua: bokoBbie p€Opa HAKIIOHHON
TPEYroJbHOW MPU3MBI paBHbI /5 M, a
pPacCTOSHUS MEX]TY COAEPKAIIUMU UX
HapajuleIbHBIMU MPSMBIMU 26 M, 25 m
u 17 m. Hatimute 00bEM MPU3MBL.

«MHOI' O PAHHUKHU .Ilupamuday

Bapuanm 1

Bapuanm 2

1. /[aiite onpeneneHne NpaBUiIbHON
IUPAMUJIBI.

2. Kakoi MHOrOrpaHHHK Ha3bIBaeTCs
IIPaBWJIBHBIM?

3. Uro Takoe JUHEIHbIE pa3MephI
IIPSIMOYTOJIBHOTO NIapajulesenunena’?

4. 3agauya: 3mepeHus npsiMOyroJIbHOTO
napaienenunena 15 m, 50 v u 36 m.
Haiigure peOpo paBHOBEIMKOIO EMY
KyOa.

5. 3amaua:BricoTa mpaBUIbHOM

1. Jaiite onpenenenue arnohemsl
MPABUIIbHOM MUPaAMUJIBIL.

2. Kakoil napauienenunes, Ha3bIBaeTCsA
IPSIMOYTOJIBHBIM ?

3. Uemy paBHa O0KOBasi TOBEPXHOCTh
IIPSIMON IPU3MBI?

4. 3amaua:Haiinure nuaronanm
MPSIMOYTOJIBHOTO TIapajuieienuie 1a mo
TpEM ero usmepeHusMm: 2 cm, 3 cm, 6
cM.

5. 3apmaua: OcHOBaHME MUPAMU/IBI —




4eThIPEXYTOJIbHOM MUpaMuIbl paBHa 7 IPSAMOYTOJIBHUK CO CTOPOHAMHU 6 cM U
CM, @ CTOPOHA OCHOBAHHUS § CM. 8 cm. Kaxnoe 60koBoe pedbpo
Haiigure 6okoBoe pedpo. NUpaMUJIbl paBHO /3 cm. Beiuncnure
BBICOTY IIMPaMHU/JIBI.




Ilpakmuueckan paboma

«TEJIA BPALLIEHN Ty
I BapuanT II Bapuanr
1.Jaiite ompeaeeHue LUJIMH]pA. 1. [laiite omnpeaeneHue KOHYyca.
Hapucyiitte  mwimHIp, yKaXHTE  €ro Hapucyiite  KOHyC, yKaXuTe €ro
00pa3yIoLLy0, paJlyC U OCEBOE CEUEHHE. o0pa3ylollyo, paamyc, BBICOTY U

2.Kakoil KoHyc Ha3bpIBaeTcs NpSIMbIM?
Cnenarp pUCYHOK.
3.Kakas IUIOCKOCTh Ha3bIBACTCS
JMaMeTpaIbHON IUIOCKOCThIO Imapa? Yro
Takoe 0010 kpyr? Crenatb pUCyHOK.
4.3anava: Kyua meOHs MMeeT KOHUYECKYIO

dbopmy, paanyc OCHOBaHHUS KOTOpou 4 M , a

oOpasyromas 5 M. Haliaure 00bEM 1m1e6Hs.
5.3agava: Haiitu miomanas cedeHus mmapa
paanycom 25 cM TJIOCKOCTBIO,
npoBeA€HHOM Ha pacctosiHuu 20 cM OT

LIEHTpa 1L1apa.

0CEBOE CEYEHUE.
2. Kakoll UuiIMHIp Ha3bIBA€TCS NPSAMbIM?
CrnenaTh pUCYHOK.

3. Kakag IJIOCKOCTh Ha3bIBaeTCsA
kacarenbHOM Kk mapy? Cpenatb
PHUCYHOK.

4. 3amaua:O6BEM 1mapa paseH 288w cm’.
Haiiaure miomanb moBEpXHOCTH MIapa.
5. 3apaua: [Tnomanp OOKOBOI
IIOBEPXHOCTH KOHyca paBHa 15w cM?, a

mIomaab €ro OCHOBaHHA Ha 6?1'CM2
MenbIie. Halimute 006M KOHyCA.

Paznen 7.11epBooOpa3uas

HKIINs, €€ IPpUMEHECHUEC.

Teopernueckue BONpPOCHI:
1IIponomxkute onpenenenne « PyHKIUSA Ha3bIBACTCS IEPBOOOPA3HOM---«
2.PackpoiTe reoOMEeTpUYECKNN CMBICI OIIPEAEIIEHHOIO NHTErpaa.
3.IIponomxute onpenenenne «KpuBoauHeiHas Tpanenus-3To—
4.Chopmymupyitte popmyny Herotona-JIeriOnura
5.B yem 3akmrogaercs oOmuii BUA Bcex NepBooOpa3HbIX?
6.[lepeuncaure npaBuiia BEIYUCICHUS] HHTETPAJIOB.

I BapuanT

II BapuanT

1 Haiitu oOmuii Bua nepBooOpa3HBIX IS
byHKIMHA

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

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

2. Haiitu nepBooOpa3nyr QyHKIuu f(x)=35x
+ x°, rpauK KOTOPOH  HPOXOIMT YEPE3
TOUKy (1,3).

262
3.BeruncauTh uHTETpaAI fl (x +x)dx.

4. BRIYHCIUTH TUIOIMAIL GUTYPBI,
OTPAaHUYCHHOM JIMHUSIMHK Yy =3-X U
y =-x2+2x+3.

1.Haiitu oOmuii Bua nepBooOpasHbIX I

byHKIAHA

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

6) fix)=x° + x°.

2. Haiitn nepeoobpasnyio QyHkimu f(x)=3x’-
5, rpaduk KOTOpOi MPOXOJIUT Yepes
TOUKy (2,10).

1
3. Beruucauts uHTETpaT J;;, (xz +2x)dx

4. Beraucnuts miomaab GUrypsl,
OTpAaHUYEHHOMN TUHUAMU ) = 3+2x U
y =x%-2x+3.




Paznen 8 Crenenn u kopHu. CtenenHas GvHKINA.

TeOpeTI/I‘ICCKI/Ie BOIIPOCHI:

1). lath onpesienieHre CTeeHHONW (DyHKITIH

2). laTh onpeneneHue uppalioHaIbHBIX YpaBHEHUH.
3). 3anmcaTh aNrOPUTM PEIICHHS UPPAITMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

I BapuanT

II Bapuanrt

1. [Toctpoutsb rpaduk GyHKIIUN U HAUTH
2

Y Tx

00D

1. [Toctpouts rpaduk GyHKIIMN U HAUTH
00y =X *

2. Pemuts ypaBHeHne:V3 — X = 2

2. Pemmnth ypaBHeHne: VX — 2 = 5

3. Pemnts ypaBHeHI/IeZS\"K —3=5

=
3. Pemnts ypasnenue: VX — 17 = 2

4. Pemmnth HEpaBEHCTBO: ¥ 3x—5<5

4. Pemnth HepaBeHCTBO:VEK —3>14

5. Pemints HepaBEHCTBO:
V3+2x=+Vx+1

5. Pemnts HepaBEHCTBO:
V3—x=+3x-5

Paspea 9.11okaszareabHas GVHKINSA

Teopernueckue BOIPOCHI:

1). latb onpeseneHne NOKa3aTeNbHON QyHKIHH.
2). 3anucaTh CIEICTBUE , IPUMEHSIEMOE IPU PEILIEHUH MTOKA3aTeIbHbIX YPAaBHEHUH.
3) 3anucath TCOPEMY U CIACACTBUC , HPUMEHACMBIC ITPH PCUHICHHUH ITOKAa3aTCJIbHbIX HCPABCHCTB.

I BapuanT

II Bapuaunrt

1. IToctpouts rpaduk PyHKIMH U 3aMUCATh
ero cBomcTBa:y=4*

1. ITocTpouts rpaduk GyHKINHU U 3aMMCaTh

l X
€ro CBOMCTBA: y= (1)

() -s
2.Pemnts ypasaenue: \3 81

2. Pemnth ypaBHEHHE: 33%=)7

3. Pemuthb ypaBHEHHUE:
64" —8*—56 =10

3. Pemmthb ypaBHEHueE:
16— 17-4*+16 =0

4. PemmuTh HEPaBEHCTBO:
23X+2 . 23X—2 < 30

4. Pemnth HEPABEHCTBO: ¥+ _2x+l =)

7 .2
2%°—3% -
5. PemuTh HEpaBeHCTBO: 9

9
7

2_
5. Pewnts Hepasenctso: 525 18 <1

6.Pemuth cucremy:
{x —y=2
3 =27

6. Pemuth cucremy:
{x + 2y =3
3 ¥ =81

Paznea 10.Jlorapudmsl./lorapudpmuveckas GpyHkuus




Teopernueckue BOIPOCHI.

1.CBoiicTBa norapugpmoBs.

2.0npenenenue TorapupmMuUIecKor GyHKITUH.
3.Crioco0ObI peleHrs ypaBHEHUH U HEPABEHCTB.

CroiicTBa Jorapupmosn

I BapuanT II Bapuaunrt
1. log,81 log. L
| I 1. gs 5
0 JRN—
2. 108, 16
2. log,, 11
3. log,13
3. logslog,,2
4. log,log,9 4. log; 625
Ig125
5. oz 1g27
£ S gy
6. log,12-log,3+log,9 g
35 6. log.10+1log,50- log, 4
7. 210g26+10g2?- log, 35 o)
7. log, 5 +log, 25 +1log, 5

9
log, 6 +log, 4 +log, ey

*®

9. 2log,27- log,81- 2log,18

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

g 3log, 4 +log, 1—2- log, 15

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

Wlorapudpmuyeckass pyHkuus, ee CBONCTBA U rpaduk»

I BapuanT

11 Bapuaunt

1) Ioctpouts rpaduku GyHKIuN y=log,X,
1
y=log 2 x
2) IlpuBectu 3 npuMepa Bo3pacTaromien
norapumMudeckoi (QyHKITIH

3) [IpuBectu 3 nmpumepa yObIBaroIei
norapupMuUecKor QyHKINH
4) CxemaTH4E€CKH N300pa3uTh rpaduku

dbyrkrmit ¥ =log, Xy =log, , x

5) Haiitu obnacts onpeneneHus GyHKIMH

y=logs(x* + 4x — 5)

1) IToctpouts rpaduku pyHKIUN y=log,X,
1

y=log 2 x

2) IIpuBecTu 3 npruMepa Bo3pacTarouiei

norapuMuueckoi (QyHKITIH

3) [IpuBectu 3 npumepa yoObIBaroIIeH
JorapupMUUEcKor QyHKIHH

4) CxeMaTu4ecku n300pa3uTh rpaduku
dynxumit ¥ =108 ¥ |y =logg x

5) Haiit obnacth onpeneneHus GyHKIUU

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

«Jlorapupmuyeckue ypaBHeHUs»




I BapuanT

II Bapuaunrt

Pemure ypaBHeHHe:
1) log; (2x-11)=2
2) log, (2x- 7)=0
log1 (3x + 12)

6) log;(x? — 6x + 17)=2

7) 10g3(3x+2):log3(x+4)

8) logm(- x? +5x+7):10g 0.3 (le- 7)
9)log§x- 4log, x+3 =0

10) logy(x-2) +logy(x-3)=1

Pemure ypaBHeHuUe:
1) log, (3x- 2) =3,

2) log, [4x-10)=2,

3) log, (2x+16)=-2

2
4) 10g5(3- 2x):1;
5) log%(x- 4)2-3

6) logs (x% — 11x + 43)=2
7)log2(4- x)=10g2(1- 2x)

8) logo,z(-x2 +4x+5):10g0,2 (—x- 31)
9)10g§x- 6log, x+8 =0

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

Paznea 11 DjaeMeHThbI KOMOVMHATOPUKH, CTATHCTHKH ¥ TEOPUHU BEPOATHOCTEN

1.IIponomxkute onpenenenne «CiaydaifHoe cOOBITHE-ITO. ... .. IIpuBenure mpumep.
2.IlpuBeaute mpuMep AOCTOBEPHOTO COOBITHSI.
3.IIpuBeaure nmpuMep HEBO3MOKHOTO COOBITHS.

4 .Ilpomomkure onpenencHue «BeposSTHOCTh CTy4aiflHOTO COOBITUS-ITO. .. »
5.ChopmynupyiiTe mpaBUiIO yMHOKEHHS BEPOSTHOCTEH.
6.ChopmynupyiTe mpaBuI0 YMHOKEHHUS BEPOSTHOCTEH.
7.Kak nHaiitu cpegHee apu(MeTHUECKOE YHCIOBOTO Psa.

8.Kak HaliTu MenaHy 4MCIOBOrO psja.

9.Kax Beruucsiercs pazmax 4YucJIOBOIO psja
10. 15151 uero HyXHBI TUArPaMMbLTPapUKH.

11.YTo u3yyaeT cTaTUCTHKA.

12.IIponomxkute onpenenenune «llepectaHoBKU-3TO....»
13. Ilponomxure onpenenenue «Pa3menenus-3to....»
14. Ilponoikute onpenenenne « CoUeTaHUA-3TO. ...»

Bapuanr 1

Bapuanr 2

1.B ypHe 12 oarHaKOBBIX 110 pasMepaM U BECy
I1apOB, U3 KOTOPBIX 8 uepHbIX 4 Oenbix. U3
YPHBI U3BJIEKAIOT OAuH 1map. Kakosa
BEPOATHOCTH TOTO, UTO U3BJICUEHHBIN ILIap
OKaxkeTcst 0enbiM?

2.13 600 Haynauy B3sThIX JeTanel 12 oka3anuch
OpaKOBaHHBIMH.

Haiitu yacToTy nosiBieHust OpakOBaHHBIX
JieTaen.

3 Ha cknane umeercsa 50 neraiei,

1.B yemmnuoHare 1no rMMHACTHKE y4acCTBYIOT

50 cnopremenok: 24 u3z CHIA, 13 wu3
Mexkcuku, ocrampHple — u3  Kanagsl
[Topsaok, B KOTOPOM BBICTYIAaIOT TUMHACTKH,
ompeesieTcs Kpeouem. Haiinnre
BEPOSITHOCTb ~ TOTO, 4YTO  CIHOPTCMEHKA,
BBICTyTAIOIasi  MEPBOM,  OKWKETCS W3
Kanangr.

2.B cpemnem wu3 1400 camoBBIX HAacoOCOB,
MOCTYNUBIIMX B MNpojaxy, 14 NOATEKaroT.




M3TOTOBIIEHHBIX TpeMs Opuragamu. U3 Hux 25
M3TrOTOBJIEHO NEepBOM, 15 — BTOpoii n 10 —
TpeThel. HaliTu BEpOsITHOCTH TOTO, YTO Ha
cOOpKY MOCTYIMIIA A€Tallb, U3TOTOBJIEHHAS
BTOPOI UK TpeThel OpUraaoi.

4.B oxHoli ypHe 4 6enbIX U 8 YepHBIX IIapOB, B
npyroit — 3 Oenbix 9 yepHbIX. M3 Kaka01 YpHBI
BBIHYJIM 110 11apy. HaliTu BEposTHOCTB TOTO, YTO
00a 11apa okaxxyTcst OebIMU.

5.B cinyuallHOM 9KCIIEPUMEHTE CUMMETPUYHYIO
MOHETY OpocaroT yeTblpexapl. Haiinure

HaitguTte BeposSTHOCTH TOro, 4YTO OAWH
CJly4aifHO BBIOpaHHBIM JUIsI KOHTPOJIS Hacoc
HE MOJTEKaeT.

3.@abpuka BbIITycKaeT cyMKHU. B cpennem Ha
190 Ka4yecTBEHHBIX CYMOK MPUXOJUTCS
BOCEMb CYMOK CO CKpPBITBIMH Je(EeKTaMH.
Haiinure BEpOATHOCTH TOrO, YTO KyIUICHHAs
CyMKa OKaXeTCs KayeCTBEHHOW. Pesynbrar
OKpPYIJIUTE J10 COTBIX.

4.B kapmane y Iletu Obuio 4 MOHETHI TO
pyomo u 2 mMoHetsl 1o 5 pyouneit. Ilets, He

BCPOATHOCTDL TOI'O, YTO OPCJI HEC BbIIIAACT HU

pasy.

IS, NEPENIOKUII KaKue-TO TP MOHETHI B
Ipyroil kapmas. Haiiiure BeposiTHOCTB TOTO,
YTO MATUPYOJIEBbIE MOHETHI JIEXKAT B Pa3HbIX
KapMaHax.

5.B cayuaiiHoM 3KcriepuMeHTe OpocaroT Tpu
UrpalibHblE KOCTH. Halaure BeposSTHOCTH
TOTO, 4YTO B CYMM€ BBINAJET 7 OYKOB.
Pe3ynpTar OKpyrimTe 10 COTHIX.

Bapuanr 1

Bapuanr 2

11meroTcss maHHBIE O peE3yJbTarax
cAaud HdK3aMeHa [0 MaTeMaTHKe
IPYIIIBI u3 20 CTYACHTOB:
5,4,2,4,5,3,4,3,2,5,2,3,2,3,5,4,4,3,4,3.
[Ipoananm3upyiite H  NOPEICTaBbTE
nH(pOpPMAIIMI0O O pe3yibTaTax B BHJE
JIarpaMMBbl.

Ne 2[IpoBenu HECKOIBKO H3MEPEHMH
ciy4yaiiHoW BenwmunHbL:34; 66; 54; 62;
66; 28; 16; 44; 48; 62. Haiigure
cpenHee  apupMETUYECKOE  ITOTO
Habopa yucel.

Ne 3[IpoBenu HECKOIBKO H3MEPEHMI
ciyyaiiHOM BenuuuHbl:19; 27; 24; 24;
28. Haitnure meamany storo Habopa
YHUCEl.

Ne4 [IpoBenn HECKOIBKO M3MEpEHMI
cinyyaiiHot BenmuuHbl: 1000;  1200;
1300; 1900; 1600; 500; 500;1700;
1000; 1000. Haiigute Moamy 3TOro
Habopa yucer.

Ne 532 9 gjger mnokaszarenu
pOKJIaeMOCTH JieTel B AepeBHE:S; 4;
3; 6; 10; 9; 3; 3; 8. Haiimute cymmy
CpeIHETO apumeTnIecKoro "
MeMaHbl 3TOro Habopa Juced.

Nel
HmeroTcss [aHHBIE CPaBHUTENHHOTO aHAIHM3a WTOTOB
BXOJIHOT'0 KOHTPOJISI [I0 MAaTEMAaTHKE:

VYueb. rox | I'pynma | KauectBo | YcneBaemocTh
%
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
Uumozo 7,25 28,2
[Ipoananu3upyiite M npeacTaBpTe HHGOPMAIUIO O
KaueCTBE U YCIIEBAEMOCTHU B BUJIC JUarpaMMBl.
2[IpoBenr  HECKOJBKO  HM3MEPEHUM  CIIydailHOM
Beanuuubel: 800; 2000; 1400; 1400; 900. Haiigurte

cpenHee apuMETHIECKOE ATOTO Habopa Yrcel.

Ne 3lIpoBenu HECKOJIBKO M3MEPEHUN CilydailHON
BennuuHbBI:15; 22; 22; 10; 23; 16; 10; 17. Haigure
MeMaHy 3TOro Habopa yucel.

Ne 4lIpoBenn HECKONIBKO HU3MEPEHUU CIyYalHOM
BenmunHbL28; 20; 26; 20; 12; 26; 48; 32; 20. Haiigute
MOy 3TOT0 Habopa Yucel.

Ne S5Ckopocth 10 aBTOMOOMIIEH, MPOE3KABIIUX YEpPe3
nepekpéctok coctaBmia (km/4): 36; 40; 30; 58; 68; 37,
61; 53; 41; 36. Haiinute pa3HOCTh CpPEIIHETO




apu(pMETHIECKOTO U MOABI TOT0 Habopa YHCel.

NN N bW [\

o %0

Kontposnbhas paboTa mo yueOHON AUCIUTUIMHE
3a 1 cemecTp Ha 6a3ze OCHOBHOTO 001Iero 00pa3oBaHUs

Bapuanr I
1 &2 0 2 5
. Haitnute 3Hauenue Boipakenust 1 -G~ ~mpua=,,b=-——,c=0,0.
ec 1) 3 6
3
. [IpencraBbTe OOBIKHOBEHHYIO APOOH ; B BHUJIE IECATUYHOMN MEPUOIUIECKOM TPOOH.
. Yucno 0,000314 npencraBbTe B CTaHAAPTHOM BUJIE.
. Haiinure nmpousBenenue uucen a = 5,4 u b =0,2468101... ¢ TOUHOCTBIO JI0 TECATHIX.
. Onpezenure x, eciu 10g7 x=-2.
. Pemmute ypaBuenne: Vx +2 =3;
. Pemure ypaBnenue: 5* = 125;
log.5
=2 1 log-0,2
logs 7 '

. Pemmure HepaBencTBo:  logy(x-1)> 3;

Bapuant 11

1 4
. Haiijure 3nauenue Beipaxenus 1: (a”— - )npu a = PE b= —5,C= 1,6
4

. [IpencraBbTe OOBIKHOBEHHYIO APOOH ; B BHJIC JIECATUYHOMN MEPUOTUIECCKOMN TPOOH.

. Yucno 0,0000271 npencraBbTe B CTAHAAPTHOM BHUJIE.
. Haligure mpoussenenue uncen a = 3,2 u b = 0,02345202...c TOYHOCTHIO 0 COTHIX.

. Onpezenure x, ecinu 10g3 x=-1.
. Pemnre ypaBuenune: V12 +3x =2 ;

Pemre ypaBuenue: 3* = 81;

plog;8

Pemnre nHepaBencTBo:  logs (5 —2x) < 1;

3aaHue OTtBeTHI OTBEThBI banner

1 BapuaHT 2BapuaHT

2.,4; 4/3 ; 1




2 0,428571; 0,571428; 1
3 3,14 104 2,71 -1073; 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) !
OTMeTKa Yucjio 6217108, HE00X0AUMOE 115 OJTYUeHHsI OTMETKH

« 5» (oTIM4HO) 10

« 4» (xoporio) 9-8

« 3» (YIOBIIETBOPHUTEIIHHO) 7-6

« 2 « (HEeyIOBJICTBOPUTENIHHO) MeHee 6

3aganus 1J151 NPOBeAeHUs] TPOMEKYTOYHOM aTTeCTALMH MO YU4eOHOM TNCHUILIHHE B (popMe
IK3aMeHa

3ananne 1 (mpakTH4eckoe)
TekeT 3ananusi: BeImoaTHUTE 2K3aMEHAITMOHHYIO paboTy

1 BapuanT

1 B mauke 500 nmucroB 6ymaru ¢opmata A4. 3a Henmemto B oduce pacxoayercs 1800 muctos.
Kakoe HauMeHbIIee KOJTMYECTBO MayeK OymMaru Hy>KHO KyIIUTh B ouc Ha 6 Heienb?

2.Ananacsel crosT 85 py0. 3a mTyky. Kakoe MakcMManabHOE YMCIIO aHAaHACOB MOXXHO KYIIUTH Ha
500 py0., ecnu ux nena cauzurcs Ha 20%?

3.Mara3uH 3aKkynaeT LIBETOYHbIE TOPLIKK MO oNToBOH 1eHe 120 pyOueil 3a MTyKy U MPOJaeT ¢
Harenkoi 20%. Kakoe Hanbospliiee YUCI0 TAKMX FOPIIKOB MOKHO KYITUTh B 3TOM MarasuHe Ha
1000 pyOneii?

4. KiueHT Xo4eT apeHJ0BaTh aBTOMOOMIIb Ha 2 CYTOK JUIsl OE3JIKU NpOoTsKeHHOCThIo 400 kM. B
TabJIMIle TPUBEIEHbl XapaKTEPUCTUKU TpeX aBTOMOOWIEH M CTOMMOCTh apeHsl. [lomumo
apeH/Ibl KJIMEeHT 00s3aH OIJIaTUTh TOILIMBO JUIsi aBTOMOOMJIS Ha BCIO Moe3/Ky. Llena auszenbHOro
tormuBa — 19 py06 3a nutp, 6eH3uHa — 23 py0 3a iuTp, raza— 16 py0 3a autp. Kakyio cymmy B
pyOJISIX 3aMIaTUT KJIMEHT 3a apeHy U TOILIMBO, €CJIU BHIOEPET CaMblii I€IEeBbII BApHAHT?

ABtomo6uns| Tomnuo P?;XI?; IT(;); JI:IP\I,I};a A?;;QHS?IHS;;E;H)
A HusensHoe | 5 3900
B bensun 11 3100
B a3 15 3000

8—x=562"""=32 glogs(~2x~7) = 3.

S.Pemmnrte ypaBHEeHue



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)KETCS C BUILIHEHM.

N 1 2+1 4.
9.HaiinquTe 3HaUYCHUE BBIPAKCHHS 0gs0,2 + 0805
10. VYcraHoBHTE COOTBETCTBUE MEXKJYy HEPAaBEHCTBAMU M MHOXECTBAMM HX PELICHUSIMM.

HEPABEHCTBA

1 x—3
>0 , <0
ay (=2)x=3) " 537 >3 pjlogsx>1 rjx2
PEIIIEHHM A

1) : - 3 < S~
2 X 2 3 x
2) _ > 4) - :
3 x 2 3 x

11.0cHOBaHWEM MUPAMHUJIBI SBIISIECTCS MPSIMOYTOJIBHUK co cTopoHamu 3 u 5. Ee o0veM paBen 80.
Haitgure BBICOTY 3TOM MUpaMuUIbI.

12.AxBapuyMm umeer Ghopmy MpsAMOYTOJIBHOTO Mapasuienenumesaa ¢ pazmepamu 80 cm x 30 cm X
40 cMm. CkoJbKO JHMTPOB cocTaBisieT 00béM akBapuyma? B omnom murpe 1000 xyOGmueckux
CaHTUMETPOB.

X(t) = =2 42
13.MarepuanpHass TOYKa JBUIKETCS MPSAMOJIMHEHHO 10 3aKOHY 2 (rome x —
paccTosiHue OT TOYKM OTCYETa B METpax, f— BpeMs B CEKYHJax, U3MEpPEHHOE C Hayaia
neukenws). Haliure ee ckopocTh (B M/C) B MOMEHT BpeMeHH ¢ =4 C.

N .
14 Pemnte HEpaBEHCTBO 5*—125 5% —25

1.5 a) Pemmte ypasnenue €08 2x+3sin(—x) — 2= 0-6) VKakuTe KOPHH TOTO yPaBHEHHS,

3
;;SRI.

MPUHAJICKAIINE OTPE3KY [

2 BapuaHT

1. B mauke 500 nmuctoB 6ymaru ¢opmarta A4. 3a Henemto B oduce pacxoxyercs 1300 nuctos.
Kakoe HanMeHbIIee KOJTMYECTBO MayeK OymMaru Hy>KHO KyIUTb B ouc Ha 6 Heenb?

2. CroumMmocTb mpoes3aa B MaplIpyTHOM Takcu coctaniser 20 py6. Kakoe HanOosnbliee ynucio
M0€3/I0K MOXKHO OYJeT COBEPILIUTh B ’TOM MapUIpyTHOM Takcu Ha 150 py0., eciu LeHa npoesaa
cHuzutcs Ha 10%?

3.Mara3uH 3aKynaeT LIBETOYHbIE TOPIIKK MO onToBoW 1eHe 90 pyOnei 3a WTYKy U MPOJAET ¢
HateHkoi 15%. Kakoe Hanbosnbliiee YMCIIO TaKUX TOPIIKOB MOKHO KyIHUTh B 3TOM MarasuHe Ha
700 pyOGmneii?

4.CTpOUTENbHBIN MOAPATUUK IIAHUPYET KynUTh 20 TOHH 00JIMIIOBOYHOIO KUPIUYA Y OJTHOTO U3
TpE€X mnocraBIIMKOB. OOuH Kupnud BecUT SKr. Bo ckombko pyoOneil oOoiinércs Hauboiee
JICMEBBIM BAPUAHT MOKYIKH ¢ YIETOM JOCTABKH?

IHocTaBmmk Ilena kupmiia | Crommocrs, ChnennanbHble yCJI0BUS
m (py0.3a 1 mt.) |mocraBku (py0d.1) 5 y
A 19 3000 Her
JlocraBka OecruiatHasi, €Clid CyMMa
b 18 5000 3akasa npesbimaeT S0 000 pyosteit
IIpu 3aka3e ToBapa Ha CyMMY CBBIIIIE
B 16 6500 50 000 pyOueii ckunka Ha goctaBky 50%




A o 5+x o
5.HalinuTe KOpeHb ypaBHEHUS —32-x=2.63"" =27 7logz(—2—x) =2.
8. B smuke nexxat oquHaKOBBIe HAa BUJ pyYKHU: 1 KpacHas, 8 yepHbIX U 6 cuHuX. Bacst BeiOupaer
HayTaJ OJHY pyuKy. Haligure BEpOATHOCTB TOTO, YTO 3TA py4Ka OKAXKETCS CUHEH.

9. Haifyure 3nauenve phipasenns 108880 —1ogg1,25

10. VYcraHOBHTE COOTBETCTBUE MEXKJy HEPAaBEHCTBAMHU M MHOXKECTBAMM WX PELICHUSIMH.
1
X

HEPABEHCTBAA)102:x >0 527" >2 pgi—7 =% pic—n 7
PELLIEHUS
1 : e 3) i
=0 N | X
X

1 0 hyers. o
11.0cHOBaHuEM YETHIPEXYTOJIBHOW NMUPaMU/IbI SABJISIETCS NMPSAMOYIOJIbHUK CO CTOpOoHamu 6 u 8.
Haiinure BhICOTY 3TOM mupaMuibl, eciid €€ 00bEéM paBeH 60.
12AkBapuym umeet (opMy MpsIMOYTOJIbHOTO Hapaiienenunena ¢ pasmepamu 80 cm x 40 cm
40 cm. CkonpKO JUTPOB cocTaBisieT o0béM akBapuyma? B omHom murpe 1000 xyOmueckmx
CaHTHMETPOB.

1
x(t)==1*+2
13.MarepuasibHasi TOYKa JBHXKETCS MPSIMOJMHEHHO 10 3aKOHY (tme x —
paccTtosiHue OT TOYKH OTCU€Ta B METpax, f— BpeMs B CEKYyHJlax, U3MEpPEHHOE C Hayaia
nBwkeHus ). Haliqure ee ckopocTs (B M/C) B MOMEHT BpeMeHu ¢ =1 c.

~I
14.Pemre nepasencrso 5° — 81~ 37 —9

.2 o
15.a) Pemute  ypaBHEHHE 2sin”x —cos(—x) —1 = 0'6) Haiimure Bce KOpHH  3TOTO

E]_

[\

—7IT
ypaBHEHUS, IPUHAJUICKAIINE OTPE3KY { ’

3 BapuaHT

1. B mauke 500 mucroB 6ymaru ¢opmara A4. 3a Henmemto B oduce pacxomyercs 2300 m1ucToB.
Kakoe HauMeHbIIIee KOJIMYECTBO Mauek OyMaru Hy»KHO KyIuTh B opuc Ha 5 Henenb?

2. CrommocTh TIpoe3/1a B MapHipyTHOM Takcu coctaBiser S0 py0. Kakoe Hanbosnbiee yucio
M0€3/I0K MOXKHO Oy/IeT COBEPIIUTh B ’TOM MapIHIpyTHOM Takcu Ha 150 py0., ecau nieHa mpoesaa
cHusurces Ha 10%7?

3.Mara3uH 3aKymnaeT LBETOYHBIC TOPIIKK MO onToBOW 1eHe 90 pyOneii 3a mTYKy M MPOJAET C
HareHkoi 25%. Kakoe Hanbosnbliiee YUCIIO TaKUX TOPIIKOB MOKHO KyIHUTh B 3TOM MarasuHe Ha
700 py0Gmeii?

4.CTpOoUTENbHBIN MOAPSAIUUK MIIAHUPYET KynuTh 20 TOHH 0OJIMIIOBOYHOTO KUPIUYA Y OJTHOTO U3
Tpéx mocraBmMKOB. OauH Kuprnud BecuT 4 kr. Bo ckompko pyoOneit oOoiinércs Hambomee
JIeIIEBbIN BApUAHT MOKYIIKH C YYETOM JIOCTaBKHU?

Lena kupnuya | CrommocTh

Hocranmune (py0.3a 1 wiT.) | AocTaBku (pyo.r) CroenuajbHbie yCI0BUS
A 19 3000 Hor
b 18 5000 JlocTaBka OecruiaTHas, €CIIH CyMMa

3aka3a npesbimaeT S0 000 pyoutei

B 16 6500 IIpu 3aka3e ToBapa Ha CyMMY CBBIIIIE




50 000 pyOueii ckunka Ha gocTaBky 50%

/ 1—4x __
5.Haiinute KOpeHb ypaBHEHHUS 16 —dx=2. 6.2 =32. 7.1og, ()C - 3) = 6.

8. B smuke sexaT oquHaKOBbIE Ha BUJ pyuKku: 1 kpacHasi, 8 yepHbIX U 6 cuHux. Bacs BeiOMpaer
HayraJ ofHy pyuky. Haiinure BeposITHOCTb TOTO, YTO 3Ta PydKa OKa)KETCsl YUEPHOM

9.HaiinuTe 3HaueHNE BBIPAXKEHUS logs0,2 + 10g0,54‘
10.KaxxqomMy M3 4eTHIpEX HEPABEHCTB B JICBOM CTOJIOIE COOTBETCTBYET OJIHO M3 PEIICHUN W3
IpaBoOro crojdua. YCTaHOBUTE COOTBETCTBHE MEXKJy HEPABEHCTBAMH WU MHOXECTBAMHU HX

PELICHUSMH. HEPABEHCTBA
1 x—3
>0 —x+3 - 0
A) G—2)x—3) B3 >3 pylogzx>1 nx—3 =
PEHIEHUA
Y > X 3y g g
2) . > 4y . -
3 x 2 3 X

11.0cHOBaHMEM MUPAMHUIBI SBISIETCS MPSIMOYTOIBHHUK co cTopoHamu 4 u 5. Ee o0bem pasen §0.
Hatinute BBICOTY 3TOM MUpaMUIBI.

12.AxBapuyM umeet (GopMy NpsSMOYTOJbHOTO Mapajuienenunena ¢ pazmepamu 50 cm x 30 cm X
40 cm. CkoJbKO JMTPOB cocTaBisieT 00béM akBapuyma? B omnom mutpe 1000 xyOGmueckux
CaHTHMETPOB.

x(t) = eiia
13. MarepuasibHast TOUKa JBUKETCS IPSIMOJIMHENHO 10 3aKOHY 2 (roe x —
paccTosiHME€ OT TOYKHM OTCUeTa B METpax, t— BpeMs B CEKyHJIaX, M3MEPEHHOE C Hadaja
nekenus ). Haiinure ee ckopocTs (B M/C) B MOMEHT Bpemenu [ = 3e.

~ .
14 .Pemvte HEpaBEHCTBO 5% —125 5% —25
15.2) Pemmte ypasnenne COS 2X + 3 sin(—x) —2 = 0.6) Vkaure kopru sToro ypasHemus,

3
7%;3151.

IPUHAJJISKAIINE OTPE3KY

4 BapuaHT

1.B mauxe 500 nuctoB Oymaru ¢opmara A4. 3a Henemo B oduce pacxonayercs 1600 iucTos.
Kakoe HanMeHbIIee KOJTMYECTBO MayeK OymMaru Hy>KHO KyITUTh B ouc Ha 6 Heenb?

2.AnanHacsel ctosT 95 py6. 3a mTyky. Kakoe MakcuManbHOE YHCIIO aHAaHACOB MOXXHO KYIIUTH Ha
500 py0., ecau ux 1eHa cHu3uTcs Ha 20%?

3.Mara3uH 3aKkymnaeT BETOYHbIE TOPLIKK MO onToBOH 1eHe 120 pyOueil 3a MTyKy U MPOJAET ¢
HareHkoi 20%. Kakoe HanOombIiee YMCI0 TAKUX TOPIIKOB MOKHO KYIUTh B 3TOM MarasuHe Ha
1000 py©Gmneit?

4. KiueHT Xo4eT apeHJ0BaTh aBTOMOOMIIb Ha 2 CYTOK JUIsl OE3JIKU NpOoTsKeHHOCThIo 400 kM. B
TabJIMIe TPUBEIEHbl XapaKTEPUCTUKU TpPeX aBTOMOOWJIEH U CTOMMOCTh apeHisl. [lomumo
apeH/1bl KJIMEeHT 0053aH OIJIaTUTh TOILIMBO JUIsi aBTOMOOMJIS Ha BCIO Moe3/Ky. Llena auszenbHOro
toruBa — 19 py06 3a nutp, 6en3uHa — 23 py0 3a i1utp, raza— 16 py0 3a autp. Kakyio cymmy B
pyOJISIX 3aIIaTUT KJIMEHT 3a apeHy U TOILIMBO, €CJIU BBIOEPET CaMblii IeIIEeBbIi BApHAHT?

Pacxon TorumBa | ApeHiHas Tuiata
ABTOMOOMIH | TommmBo (o1 a 100 (py6.3a 1
KM) CYTKH)




A JunzenbHoe | 5 3900

b bensun 11 3100

B Ta3 15 3000

o T—dx _
5.Pemire ypaBHeHME 8—x=3. 6.2 T =32 7logs(—2x—7) =3.

8.Ha Tapenke nexaT oAMHAKOBBIE HA BUJ MUPOXKKHU: 4 ¢ MICOM, 8 C KalyCTOM W 3 C BHUILHEH.
[letst BbIOMpaeT Hayraj OAWH NHUPOXKOK. Haiimure BEpOATHOCTH TOTO, YTO ATOT MUPOKOK
OKaXETCs C MSACOM.

9.Hajizure 3HaUYEHUE BHIPAKCHHS logg80 —logg1,25
10. YcTaHOBUTE COOTBETCTBHE MEXKIy HEPABEHCTBAMH M MHOMKECTBAMH MX pELICHHAMH.

1
X
_ — <0 —— >0
HEPABEHCTBA Alog x>0 527" >2 gy ryX(x—1)
PELLIEHUSA

. 3 -
1) - 1‘\%\: ) : >
2) > 4) -

1 x ] I o

11.0cHOBaHUEM YETHIPEXYTONBHOM MUPaMUIbI SABISIETCS MPAMOYTOJIBHUK CO CTOpOHamH 6 u 5.
Haiinure BoicOTY 3TOM mupamMusl, eciau e€ 00beéM paBeH 80.

12AxBapuym nmeetr GopMy MpSIMOYTOIBHOTO Mmapaenenumnena ¢ pazmepamu 80 cm x 30 cm X
60 cM. CKoJbKO JUTPOB cocTaBisieT 00béM akBapuyma? B omnom nutpe 1000 kyOmueckux
CaHTHUMETPOB.

1
2
x(t)=<t"—t+ 14
13. MarepuanbHas TOUKa JIBUKETCS NPSIMOJIMHEWHO 10 3aKOHY 2 (roe x —
paccTrosiHue OT TOYKM OTCYeTa B METpaX, t— BpeMs B CEKYHIax, U3MEPEHHOE C Hayajia

neukenns). Haiiaute ee ckopocTs (B M/c) B MOMEHT BpeMeHu [ = 3e.
1 1

14.Pemmte Hepasencteo 3° — 81 — 3¥ — 9’

.2 o
2sin“x —cos(—x) — 1 = 0.6 Haiture

15.a) Pemute  ypaBHEHUE BCE KOpPHM  3TOr0

]
-7 — | .
ypaBHEHUS, IPUHAJIECKAILNIE OTPEIKY 2

S BapuaHT

.1.B mauke 500 nuctoB Oymaru ¢opmata A4. 3a Hexemo B oduce pacxoayercs 1800 iucTos.
Kaxoe HauMmeHbI1Ie€ KOJIMUECTBO Mayek OyMaru Hy»KHO KynuTh B ouc Ha 6 Heqenb?

2.Ananacsel ctosaT 85 py06. 3a mTyKy. Kakoe MakcuManbHOE YHCIO aHAHACOB MOYKHO KYNHTh Ha
500 py6., ecnu ux nena cau3utcs Ha 20%?

3.Mara3uH 3aKynaeTr IIBETOYHbIE TOPUIKH 10 ONTOBOMU 1ieHe 120 pyOreil 3a ITyKy U MPOAAET C
HaneHkoit 20%. Kakoe Hanbosnbliiee YUCIIO TaKUX TOPIIKOB MOKHO KyIHUTh B 3TOM MarasuHe Ha
1000 py6uneii?

4. KnueHT XxoueT apeH/10BaTh aBTOMOOWIIb Ha 2 CYTOK JJIsl O€3/1KH NpoTskeHHOCThio 400 kM. B
TabJMIle MPUBEJCHBI XapaKTEPUCTUKU TpPeX aBTOMOOWJIEH M CTOMMOCTH apeHjsl. Ilomumo
apeH]Ipl KIIMEHT 00s13aH OIUIaTUTh TOILIMBO JJIsi aBTOMOOWIISI Ha BCIO 1moe3aKy. Llena ausenbHoro
torBa — 19 py0 3a nutp, 6enzuHa — 23 py0 3a iuTp, raza— 16 py6 3a autp. Kakyro cymmy B
pyOIsX 3aMmIaTUT KJIMEHT 3a apeHy U TOILJIMBO, €CJIM BHIOEPET caMblil I€IIEBbIM BapuaHT?



ABtomo6unb | TormBo Peg;x}?;[ IT(?;I Eﬁ?a A?;;,Ig H;ZI F:;;EH)
A HusenbHoe | 5 3900
B Bbensun 11 3100
B Tas 15 3000

S 1—4x
5.Pemire ypaBHeHHE 8—x=5.62 =32. 5logz(—2x—7)=3.
8.Ha Tapenke nexaT oJAMHAKOBBIE HA BUJ MUPOXKKHU: 4 ¢ MsICOM, 8 C KalyCTOM W 3 C BHUILHEH.
Iletst BbIOMpaeT Hayraj OAWH NHPOXKOK. Haiimure BEpOATHOCTH TOTO, YTO ATOT MHUPOXKOK
OKa)KEeTCs C BUILLIHEH.

9.HaiinuTe 3HaUEHUE BBIPAKCHHUS logs0,2 + 10g0,54‘
10. YcraHoBUTE COOTBETCTBHE MEXAY HEPAaBEHCTBAMU M MHOXKECTBAMU HX DPEIICHHIMMU.
HEPABEHCTBA

1 x—3
>0 ,_y <0
A G=2)x=3)" 537 >3 pllogix>1 pyx—2
PEIHIEHM A

1) : - 3) -
2 X 2 3 x
2) _ - 4) : .
3 L 2 3 2

11.0cHoBaHuEeM MUpaMUbI ABISETCA MPSIMOYTOJIBHHUK co cTopoHamu 3 u 5. Ee o6bem pasen §0.
HaitguTe BbICOTY 3TOM MUpaMuU/IbI.

12.AxBapuym umeeT popMy MpsIMOYTOJIBHOTO Mapajuienenumneaa ¢ pasmepamu 80 cm x 30 cm X
40 cm. CkonbpKo JUTPOB cocTaBisieT 00béM akBapuyma? B omgnom sutpe 1000 kyOGmueckux
CaHTHMETPOB.

X(t) = =2 42
13.MarepuanibHasi TOYKa JBHXKETCS MPSIMOJMHEHHO 1O 3aKOHY 2 (tme x —
paccTossHHE OT TOYKM OTCYeTa B MeETpax,/— BpeMs B CEKyHAaX, M3MEpPEHHOE C Hauaia
nBwkeHus ). Haliqute ee ckopocTh (B M/C) B MOMEHT BpeMeHH ¢ =4 C.

14 Pewnre Hepasenctso O — 1295 T 5v 25"

1.5 a) Pemmure ypasuenue €08 2x+3sin(—x) —2= 0-6) VKaKUTe KOPHH TOTO YPaBHEHHS,

—: 3w

IpUHAJIEKAIINE OTPE3KY 2



[Ipunoxenue

Koauduxkarop (mpuMepHbIi NepeyeHb) OLEHOYHbIX CPEICTB J1JIs OlleHKH 3HAHUI,
YMeHHMH U YPOBHS C(DOPMHUPOBAHHOCTH KOMIIETEHIUM

Ne n/n
Koo
OYEHOUHO
20
cpedcmea

Tun oyernounozo
cpeocmea

Kpamkas xapaxmepucmuxa
OYEHOUHO20 cpedcmea

IIpeocmasnenue
OYEHOYHO20
cpeocmaa 6 ghonoe

1.

JlenoBas w/unm
poJieBas urpa

CoBMecTHast J€STENbHOCTh TPYIIIbI
o0yyaromuxcs M NpernoaaBarens Moj
yOpaBJIEHUEM  TpernojaBarens ¢
LEeNbI0  pelleHuss  y4eOHBIX U
npodeccuoHaIbHO-OPUEHTHPOBAHHBIX
3a1a4 IIyTeM UTPOBOTO
MOJIEIIUPOBAHUS peanbHOI
npobnemHolt cutyauuu. [lo3Bossier
OLICHMBATh YMEHHE AaHAJIU3UPOBATH U
pemars TUIIUYHbIE
npodeCCHOHANBHBIC 3a/1a41

Tema (mpobiema),
KOHLIETILIMSL, PO U
0KHJaeMBIN
pe3yJbTaT

PasnoypoBHeBBI
e yueOHbIe
3a/1a4M U
3aaHus

Paznuyaror 3aauu u 3agaHus:

a) penpoAyKTUBHOI'O YPOBHS,
MO3BOJISIOIINE OLEHUBATH U
JMarHOCTHPOBAThH 3HAHHE
(akTuyeckoro marepuaia (6a3oBbie
MOHSTHSL, AITOPUTMBI, (HaKTbhI) U
YMEHHUE NMPaBUIBHO UCIIOIb30BAThH
CTeIMAbHBIC TEPMUHBI U TIOHSTHS,
y3HaBaHHE OOBEKTOB U3yUCHHS B
paMKax OmpeesI€HHOrO pa3ena
JHMCIUTITHHBL;

0) pEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISIOIINE OLIEHUBATh U
JMarHOCTHPOBATH YMEHUS
CHUHTE3MPOBaTh, aHAIU3UPOBATH,
00001maTh GaKTHYECKUH 1
TEOPETHYECKUI MaTepHral ¢
(hopMyJTHPOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBIICHHEM ITPUYHHHO-
CIICACTBCHHEIX CBS3€Hi;

B) TBOPYECKOTO YPOBHS,
MO3BOJISIONINE OLIEHUBATH U
JMarHOCTUPOBATH YMEHHUS,
WHTETPUPOBATH 3HAHUS PA3TUIHBIX
obnacrtel, apryMeHTHPOBATh
cOOCTBEHHYIO TOUYKY 3pEHHUS

Komruiekt
Pa3HOYpPOBHEBBIX
3aJ1a4 ¥ 3aJaHui

KonTponsHas
paborta

CpenctBo IIPOBEPKU yMEHUH
MPUMEHSTh IOJIyYeHHbIE 3HAHUS JUIS
pelIeHns 3a1ad ONpPEAEIEHHOTO THIIA
110 TEME WU pa3aeny

Kommekt
KOHTPOJIBHBIX
3aJaHui
BapHaHTaM

10

Pedepar

[IpoaykT camMoCTOSTENbHON paboThI
CTYJICHTa, TPEICTABISAIOMMA CcOO0H
KpaTKOE€ H3JI0KEHHE B TMHCbMEHHOM

Tewmsl pedepaTon




BHUIC IIOJIYUCHHBIX PE3YIbTAaTOB
TEOPETUYECKOTO aHanmu3a
ONpEIEICHHON TEMBI, TJ€ aBTOp
packpblBaeT  CyTh  HCCIeayeMoi
npoONeMbl, TMPHUBOJUT  PAa3IUYHBIC

TOYKHU 3pPCHHUA, a4 TAKIKC COOCTBEHHEIE
B3TJIs bl HA HEC.

Hoxnan, IIponykT camocTosiTenbHOW paboThl | Tembl  10KIA0B,

coo0IIeHne CTYJICHTa, TPECTABIAIOMMN Cco00M | cooOIeHn
nyOonu4yHoe BBICTYIIJICHHE 1o
MIPEICTaBICHUIO MOJTyYE€HHBIX
PE3yJIbTaTOB PELICHUS ONpPENEICHHON
TEMBI.

Tect CpencTBo KOHTpOJISA, HAIIPABIECHHOE @OHJ  TECTOBBIX
Ha IPOBEPKY YPOBHS OCBOEHUS 3aJlaHui
KOHTPOJIMPYEMOI'0 TEOPETUUECKOTO U
MIPaKTUYECKOr0 MaTepuaa 1o
TUJTAKTUYECKUM eIMHHUIIaM
JTUCIUIUIMHBL UITH
po¢eCCUOHATILHOTO MOYJISL.

Cucrema cTaHIapTU3UPOBAHHBIX
3aJlaHuH, 103BOJIAIOLIAs
aBTOMATHU3HPOBATh NMPOLETYPY
U3MEpEHUs YPOBHS 3HAHUM U yMEHUU
00yJarOIIMXCs

[IpakTnueckue | OTO 3a1aHus, C IOMOIIBIO KOTOPBIX Yy | Bunsr:

paboThI yJammxcs bopMupyroTcs u | HaOnoieHue,

(mpakTHuUecKoe | pa3BUBAIOTCS IIPABWIBHBIE | U3MEPEHUE, OIIBIT,

3a/laHue) MPaKTUYECKHUE NEHCTBUS. KOHCTPYUpPOBaHUE

U Jp. 3aJaHus Ui
MPAKTUYECKHUX
paboT
Ha6monenue | Muctpyment coopa uadopmanmu st | Lens, o0beKTh
yCTaHOBJIICHHS (DaKTOB HaOIoAeHuS,
oOpaser JmcTa Jist
¢bukcupoBaHus
pe3yJIbTaToOB
HaOII0ICHUS
DK3aMeH Bxmrouaet B ce0st mepedeHb BOIMPOCOB | KOMIIOHOBKA

mo Y /I

BapHaHTOB, OUJICTHI




