MUHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA30BAHUS POCCUMCKO
®EJIEPALIIN
®EJIEPAJILBHOE TOCYJIAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJILHOE
VYPEXXJIEHUE BBICILIETO OBPA3OBAHUSI
«CAHKT-IETEPBYPTCKHI TOCYJIAPCTBEHHBII DKOHOMUAYECKHU
YHUBEPCHUTET»

KoMieKT KOHTPOJIbHO-0LCHOYHBIX CPeICTB
M0 y4eOHOU JUCUMILIMHE

C00.02.01 MaTremaTuka

(K00 u Hazeanue OUCYUNIUHDBL)

NMporpaMMabl NOATOTOBKY CIIENHMAJIMCTOB CPeHEr0 3BeHa
mo cnenuajgabaocTu 38.02.06 PuHaHCHI

(KOO U Haz8aHue cneyuaIbHOCM)

Canxkrt-IletepOypr
2026 T.



COJIEPKAHUE

1. IMacnopt KOC V]I
2. Cnenudukaliys OlleHOYHBIX CPEJICTB
3. BapuaHThl OLIEHOYHBIX CPEJICTB



1. MACMOPT
KOC no YJI COO.02.01 MaremaTuka

(K00 u Hazeanue OUCYUNIUHbL)

1.1.  O0mue MoI0KeHUSA

KontponsHo-onieHounble cpeactBa (KOC) npenHazHaueHsl AJisi KOHTPOJS U
OLIEHKH 00pa30BaTeIbHBIX JOCTHKEHHH OOYYalOUIMXCs, OCBOMBIIUX MPOrpaMMmy
yueOnou aucturummasl COO.02.01 MaTtemaTuka.

KOC BKIIOYaOT KOHTPOJBHBIE MaTepHaibl ISl MPOBEICHHS TEKYIIETO
KOHTPOJISI U MPOMEXKYTOYHOM arTectauuu B ¢opme aud.3adera (1 cemectp),

sK3aMeHa (2 ceMecTp).
KOC pa3paboTaHbl B COOTBETCTBHH C:

obpazoBarenpHOi mporpammoii  CIIO 1o

DuHAHCHI;

nporpammbl yueOHo# aucturuinabl COO.02.01 Matemartuka.

1.2. Pe3yabTaThl 0CBOCHUSA TUCHUILUIMHBI, MOJJIeKANIME IPOBEPKe

Pe3yJ’IbTaTLI HanmeHnoBanue 3JIECMEHTA OcHOBHBIE IOKA3ATEJIH OICHKH

o0y4eHus yMeHMii/3HAHMI pe3yJIbTaToB

(ocBOEHHBIE

yMeHHud,
YCBOCHHBIE
3HAHUS,
NMPAKTHYCCKNH
OIIBIT
(Ipu HAJIMYMM)

Vi Buianers MeTonamu [IpuMeHeHne  akcuoM,  TeEOpeM,
JI0Ka3aTeIbCTB, AITOPUTMAMHU OIpeCIICHUH NPU PELICHUH 3a1a4
pelLIeHus 3a1ay;

(bopMyaMpOBaTh OIpEIEIICHUs,
AKCUOMBI U TEOPEMBI,
IIPUMEHSATD UX, IPOBOAUTH
JIOKA3aTeJIbHBIE PACCYXKICHHUS B
XOJI¢ PEILCHHU 3a1a4
y2 BrInonHATE BEIUKCIIEHNE Beruucrnenue u cpaBHEHUE KOPHEH,

3HA4YeHUH 1 mpeoOpa3oBaHuUs
BBIPOXEHUH CO CTETICHSAMH U
Jorapupmamu, NpeodpazoBaHUs
JIPOOHO-PAIIMOHATEHBIX
BBIPAKCHUIN

BBITIOJTHEHHUE TTPUKUIKN 3HAYCHUS
kopHs. [IpeoOpa3zoBaHne YUCITOBBIX
1 OyKBEHHBIX BhIPAKCHUH,
COJICPIKAIUX PATUKAIIBI.
BrlimonHnenue pacyeToB 1o
dbopmynam, coep Kaimum
paauKalbl, OCYIIECTBIISAS
HEOOXOAUMBIE ITIOACTAHOBKYU U
npeoOpaszoBanus. Haxoxaenue
3HAYCHHUH CTEIICHU, HCITONIB3YS ITPU
HEOOXOIMMOCTH
WHCTPYMCHTAJILHBIC CPEJICTBA.
3anuchIBaHUE KOPHS N-i CTETICHU B
BHJIC CTETMEHU C APOOHBIM
1oKa3aTeJIeM U Ha00OpOT..

cunenuaisrHoctT  38.02.06




Brruucnienue crenenei ¢
paloOHATBHBIM ITOKa3aTeseM,
BBITMIOJTHEHHUE MTPUKUIKN 3HAUCHUS
CTEIICHU, CDABHEHUE CTEIICHEM.
[Tpeobpa3oBaHye YHCIOBBIX U
OYKBEHHBIX BBIPaKEHUH,
CoJIeprKalIiX CTENeHH, TPUMEHSS
CBOlCTBa. BeInonHeHne
npeoOpa3oBaHM BEIPAKEHUH,
npuUMeHeHre (OPMYJI, CBI3aHHBIX
CO CBOMCTBaMH CTETIEHEU U
norapudmos. OnpeneneHue
00JacT JOMYyCTUMBIX 3HAUEHUN
Jorapu(pMHIECKOTO BBIPAKCHHUS.

V3 HccnenoBaTh B MpOCTEUIINX UccnenoBanue GyHKIMU Ha
ciydasx GpyHKIuHM Ha MOHOTOHHOCTb, HAXOKICHNE
MOHOTOHHOCTb, HAXO/IUTh HauOOJBIINX U HAMMEHBIINX
HanOOJIbIINE 1 HANMEHBIITHNE 3HAYEeHUH (QYHKIHUIT; TOCTpOCHUE
3Ha4YeHUusl PYHKLIUH; CTPOUTH rpauKoB QyHKLUI ¢
rpaMKu MHOTOYWICHOB C UCTIOJIB30BaHUEM TTPOU3BO/IHOM;
UCIOJIb30BAaHUEM allnapaTa NpUMEHEHHE POU3BOJHOM MPH
MaTeMaTHIECKOTO aHAIIN3a; pelIeHNH 331249 Ha TBM)KECHUE,
INPUMEHSATH IPOU3BOJIHYIO IPH | peIIeHUe MPaKTUKO-
peleHnH 3a7a4 Ha JBIKEHHE, OpPUEHTHPOBAHHBIX 33729 Ha
peraTh MpakTHKO- HauOOJIbIINE 1 HAUMEHbIIHNE
OpPUEHTHPOBAHHBIE 3a/1a4X HA 3HAYCHUS, Ha HAXOXKICHUE Iy TH,
HauOOJIbIINE M HAUMEHbIIINE CKOpPOCTHU M YCKOPEHHUS.
3HAYCHUs, Ha HAXOXKICHUE Iy TH,

CKOpPOCTHU M YCKOPEHHUS
V4 CTPOUTH rpaduKH U3yUCHHBIX [TocTpoenue rpauKkoB N3yUEHHBIX

(GyHKIUH, UCIIOJIB30BATh
rpaduKy Ipu U3yICHUH
MPOLECCOB U 3aBUCUMOCTEN,
IIPU PEIICHUH 3aJa4 U3 IPYruxX
y4eOHBIX MPEMETOB U 33724 U3
peanbHON )KU3HU; BBIPAKATH
(dbopMyliaMu 3aBUCUMOCTH
MEX/ly BEJIMYMHAMHU

¢bynkuunii. OnpeneneHue mno
dbopmyre npocTentei
3aBHCUMOCTH, BUJa ee rpaduxka.
Bripaxkenue no popmyiie ogHoM
IIEPEMEHHOM Yepe3 Apyrue.
Haxoxnenne obnactu
ompezeNeHus: U 00JIaCTH 3HAYCHUN
GyHKIIMH, TPOBEACHUE
HCCIIeI0BaHUS IUHEHHOM,
KYCOYHO-JTMHEHHOM, TpOOHO-
JIMHEWHOMN U KBaJAPATUIHOU
GyHKIHHA, TOCTPOSHUE UX
rpa¢ukos. [Toctpoenue u ureHue
rpa¢uKoB (PyHKITHIA.
HUccnenoBanue QyHKIHH.
CocraBnienue BUI0B (PyHKITUH 10
JaHHOMY YCJIOBHIO, PEIlIeHUE 3a1a4
Ha 3KCTpeMyM. BoinonHnenue
npeoOpa3oBanuii rpaduka
¢dbyskuun. Berauciaenue 3HaueHu
GYHKIUH 110 3HAYCHUIO apTyMEHTA.
Onpenenenue noyioKeHUs TOUYKU




Ha rpaduke 1o ee KoopAruHATaM 1
Hao0o0poT. Ucnonb3oBanue
CBOMCTB (DYHKITHI JIJIs1 CpaBHEHUS
3HAUEHUH cTereHel u JorapugmoB.
[Toctpoenue rpauKoOB CTENEHHBIX
U Jjorapu(pMUIecKux QyHKITHA.

O3HakomieHHE c MTOHSATHUEM
HEIIPEPBIBHOU MEPUOANYECKOMN
byHKIHH, dhopmynupoBaHue
CBOMCTB CHHycCa U KOCHHYCAa,
MOCTPOEHNE ux rpaduKoB.
[Ipumenenne cBOMCTB (QyHKUUI
U1 CpaBHEHUS 3HAYCHUI
TPUTOHOMETPHUECKUX  (DYHKIUH,
peneHus TPUTOHOMETPUYECKUX
YPaBHEHHH.

VA Pemiate TekcTOBBIE 3a/1aUn CocraBneHue ypaBHEHUH,
pa3HBIX TUIOB (B TOM YHCJIE HA | HEPABEHCTB U CHUCTEM I10 YCIOBUIO
MIPOLICHTBHI, 10U U YacTH, Ha 3a/1auy, peuieHue 3azay,
JBIDKEHUE, paboTy, CTOUMOCTh | UCCIIIOBaHHE II0JIy4E€HHOTO
TOBapOB M YCIYT, HAJIOTH, peneHus
3aJ1a4uM U3 00JIaCTH YIIPaBIICHUS
JUYHBIMHA U CEMEMHBIMU
(buHAHCAMH); COCTABIISATH
BBIPA)XCHUS, YPABHEHUS],

HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBHIO 33J1a4H, UCCIIEIOBATh
MIOJIy4E€HHOE PEIICHUE U
OILICHUBATH MPaBAONOI00HOCTh
pE3yJIbTAaTOB

Yo6 W3Bnekarp, uatepnperupoBath | [IpencraBienne wuHboOpManuu ¢
MH(POPMALINIO, TPEICTABICHHYIO | TIOMOLIBIO TaOIUI], THArPaMM.

B TabNMuIax, Ha IUarpaMmmax, HccnenoBanue
rpadukax, OTPaKaroIlyro CTaTUCTUYECKUX JaHHBIX
CBOMCTBA pealbHBIX IPOLIECCOB
U SIBJICHUI; IPEICTABIATh
nH(GOPMAIIHIO C TOMOIIbIO
Ta0JIUIl ¥ TUArPaMM;
HCCIEA0BATh CTATUCTUYECKUE
JTaHHBIE, B TOM YHCJIE C
MpUMEHEHHEM TpadudecKux
METOJIOB U 3JIEKTPOHHBIX
CpEJCTB
v7 Bpruucnsate BEpOSITHOCTD € N3yuenne IpaBuIa

UCTIOJI30BaHUEM IpahuIeCcKUX
METOJIOB; IPUMEHSATH (DOPMYJIBI
CJIOKEHUSI M YMHOXKCHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
dakThl u GopMyIIBI IpU
pEIICHUH 3a1a4; OIICHUBATH
BEPOSITHOCTH PEATIbHBIX
COOBITHI; 3HAKOMCTBO CO

KOMOMHATOPUKH M IMPUMCHCHHE
OpU  pEelIeHHH KOMOMHATOPHBIX
3amad. PemieHue KOMOHMHATOPHBIX
3amad  METOJIOM Iepebopa M TI0
NPaBUITY YMHOXKEHHUSI.
O3HakoMlIeHHE C  IIOHSTHSIMU
KOMOMHATOPHUKH: pa3MEIICHUSIMH,
COUYCTaHUAMU, HepeCTaHOBKaMI/I nu
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CIIy4aliHBIMU BEJINYMHAMY;
YMEHUE [IPUBOAUTH IIPUMEPHI
IIPOSIBJIEHUS 3aKOHA OOJIBIINX
YUCEJl B IPUPOJHBIX U
0O0I1eCTBEHHBIX SBJICHUAX

dopMynaMu Ui MX BBIYUCIICHUS.
OO0mbsicHeHne u IIPUMEHEHUE
bopmyn UL BBIYHCIICHUS
pa3MEILEHUM, IEPECTaHOBOK U
COYETAaHW TIpU pEIICHUU 3a]ad.
O3zHakoMIIeHHE c OMHOMOM
Hprorona u TPEYTOJbHUKOM
[Tackans. PemeHue npakTHYECKUX
3aJa4 C MCIOJIb30BAHUEM IOHITHH
U TIpaBUJI KOMOMHATOPUKHU

V8-

N300paxaTh MHOTOIPaHHUKH U
MOBEPXHOCTH BPAIICHHUS, UX
CEYEHUS OT PYKH, C IIOMOLLBIO
4epTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPE/ICTB;
pacro3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; PaclO3HaBaTh
NpaBWIEHBIE MHOTOTPAHHUKH

N3o6paskeHre MHOTOTPaHHUKOB U
BBITIOJTHEHHE [TOCTPOCHHUSI Ha
U300paKCHHSIX U MOJIEIISIX
MHOTOTpaHHHUKOB. Brruncienue
JIMHEWHBIX 2JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX
KOH(UTypanusx,
apryMEeHTHPOBAHHE CBOUX
CYKJICeHHH. XapaKTepUCTUKA U
n300pakeHHe CEYCHUsI, Pa3BEPTKU
MHOTOTPaHHUKOB, BHIYMCIICHUE
TJI0IIA/Ie TOBEPXHOCTEH.
ITocTpoeHne npocTeNmmnx ceueHun
Ky0a, MPU3MBbI, TUPAMHU/IBL.
[Tpumenenue (pakToB U CBEICHHUM
u3 rianuMetpun. [Ipumenenue
CBOMCTB CUMMETPHH NIPU PELIEHUH
3agad. Ucmonp3oBanue
npruoOpeTEeHHBIX 3HAHUH [T
UCCJICTOBAHUS U MOJICTTUPOBAHUS
HECIIOKHBIX 3a1a4. M300paxenue
OCHOBHBIX MHOTOTPaHHHUKOB U
BBITNIOJIHEHUE PUCYHKOB IO
YCIIOBUSIM 3aJ1a4. BpallleHus
Pemenue 3agau Ha moctpoeHue
CCUEHUH, BRIYUCIICHUE JJIUH,
pacCTOSIHUM, YTJIOB, IUTOLIAJEH.
[TpoBeneHue noKazaTeabHbIX
paccyKIeHUM NP peIIeHUH 3a/1a4.
[IpruMmeHeHrne CBOMCTB CUMMETPUH
IIPY PEILIEHUY 3aja4d Ha Teja
BpallleHus1, KOMOUHAIIMIO Tel.
N3o06paskeHne OCHOBHBIX KPYTJIBIX
TeJ U BBITIOJTHEHHE PUCYHKA 110
YCIJIOBUIO 3aJ1a4H.

v9

Hcmonp30BaTh OTHOIICHHE
IJI0IIaAei MOBEPXHOCTEN U
00BeMOB OAOOHBIX GUTYp TIpU
peIeHuN 3a1a4

Hcnons3oBanue OTHOIIICHHUE
IIomanaeu MOBEPXHOCTEH u
00beMOB TOJOOHBIX (uUTyp TmpH
pEIICHUH 337124

Y10

Breraucnars rCOMCTPHUICCKUC

Nzyuenwue dhopmy JUTST




BEJIMYUHBI (JUIMHA, YOI, BBIYMCIICHUS II0Iaaen
I0MIa/1b, 00BEM, IIOMIAIb MOBEPXHOCTE MHOTOTPAaHHUKOB U
MOBEPXHOCTH), UCIIOJIb3YS Tea  BpauleHus.  Bwruucnenue
W3YYECHHBIE POPMYIIBI U METOBI | ILIOMIAICH u 00BEMOB
MHOT'OI'PAHHUKOB u Tel
BpallleHUsl ,pellIeHHE MPAKTHKO-
OpHUEHTHPOBAHHBIX 3a4a4
V11 Haxonute ¢ momMomisio Pemienne  mpocrtedmux 3amad B
M3YYEHHBIX (hopMyIT KOOpJIMHATAX
KOOpJMHATHI CEpEANHBI OTPE3KA,
paccTosTHUE MEXIY ABYyMS
TOYKaAMU
3HaTh:
31 [lonsATHA: cTenens yncia, O3HaKOMJICHHE C MOHSTUEM KOPHS
norapudm yucna n-i CTEIIEHU, CBOMCTBaMHU
paaurKanoB u MpaBUjIaMu
CpaBHEHUSA KOpHEH.
DopmynrpoBaHue OIpEIECIICHUS
KOpDHS M  CBOHCTB  KOpHEW..
O3HakoMJIeHHE C MOHSITHEM
CTENEHU c JEeHCTBUTEIbHBIM
nokazaresieM.. DopMmynupoBaHHe
CBOMCTB cTeneHe. OmnpeneneHue
00J1aCTH  JIOMYCTUMBIX 3HAYCHUU
Jorapu(PMUUECKOTO  BBIPAKEHUSI.
Boinonnenue npeoOpa3oBaHuit
BBIpQXEHUH, TpUMeHeHne Gopmy,
CBSI3aHHBIX co CBOWMCTBaMH
CTerneHe u jorapudmMoB
32 [TonsATHA: panrOHaIbHEIE, O3HakOMJIEHHE C  pa3IMYHBIMU
HppaLMOHAJIBHBIE, crocobaMu pelieHusl ypaBHEHHA
[I0Ka3aTeJIbHBIC, CTCIICHHBIE, cucTeM  ypaBHeHuW.  PemieHue
norapudmuueckue, MOKa3aTeJIbHbIX u
TPUTOHOMETPHUUECKUE norapu(MUUECKUX YpPaBHCHUM U
YpaBHEHHUS U HEPABEHCTBA, UX HEPaBEHCTB o M3BECTHBIM
CUCTEMBI aJIropuTMaM
33 [MonsTust: pyHKIms, O3HakOMJIEHUE C TOHATHEM

HenpepbIBHAS (PyHKLINSA,
MIPOM3BOJIHAS, TEPBOOOpa3Has,
ONpEIEICHHBII UHTETPA;
YMEHHE HaXOUTh POU3BOAHbBIE
AIIEMEHTapHbBIX (PyHKUUH,
UCIIOJIb3YS CIIPAaBOYHbIE
MaTepuaibl

YUCJIOBOMU TOCJIEI0BATEILHOCTH,
criocobaMu ee 3aJaHus,
BBIYHMCIICHUSIMH €€ YJICHOB.
O3HakoOMJIEHHE 51 C TOHSITHEM
npeiesia Mmocyie10BaTeIbHOCTH.
O3HaKkOMJIEHUE C MOHATHEM
npousBoAHONU. M3yueHue u
dbopMyIIMpOBKa €€ MEXaHHUYECKOTO
¥ TEOMETPHUYIECKOTO CMBICITA,
QITOPUTMA BBIYUCIICHUS
MIPOU3BOIHOM.

BoryunTs npaBuna
nudepeHIpoBaHUs, TAOIHITY
MIPOU3BOJAHBIX IJIEMEHTAPHBIX
GYHKIUH, TPUMEHSITH TS




nuddepeHnrpoBanus GyHKITAN
IIpoBoaUTH C MOMOIIBIO
MIPOU3BOJAHON UCCIIEIOBAHUE
byHKLINY, 3a1aHHON (POPMYIIOi.
O3HakoOMJIEHUE C IOHATHEM
MHTErpaja u nepBooOpasHoi.
W3ydeHnue nmpaBuiia BEIYUCICHUS
epBOOOPaA3HOI U TEOPEMBI
Herorona—JleiiOauna. Pemenne
3a/1a4 Ha CBSA3b MEPBOOOPA3HOIM U
ee MPOU3BOIHOM, BHIYHCIICHUE
nepBOOOPA3HOM IS TaHHOM
¢dbynkuun. Pemenue 3amay Ha
MPUMEHEHUE UHTeTpaa s
BBIUHCIICHUS PU3NUECKUX BETUUHUH
Y TUIOIIA/EH.

34

[TonsiTus: panroHanbHas
(byHKLUMSA, TTOKa3aTeIbHAS
GbyHKIMS, cTeTIeHHas: QyHKINS,
norapupmuueckas GyHKIus,
TpUTOHOMETpHUYecKne QyHKINH,
oOpartHble GyHKINN

O3HakoOMJIEHUE C TIOHATHEM
IIEPEMEHHOM, IpUMepaMu
3aBUCHUMOCTEN MEKY
nepeMeHHbIMU. O3HaKOMIIEHHE C
MOHSTHEM TpaduKa, onpeeeHue
MIPUHAJIC)KHOCTH TOUKH TpaduKy
bynakuun. OnpeneneHue mo
dbopmyie mpocTeitien
3aBUCUMOCTH, BUa €€ rpaduka.
Bripaxenue no ¢popmyiie oHON
MIEpEMEHHOM Yepe3 Apyrue.
O3HaKOMJIEHHE C ONpPEACIEHUEM
byHKMH, GOopMyIUpPOBAHHUE €TO.
Haxoxnenue o6ractu
orpezeseHust U 00JIacTH 3HAYCHUN
¢yukuuu. [Toctpoenue u ureHue
rpa¢ukoB (pyHKITHIA.
UccnenoBanue QyHKITIH.
[Toctpoenue rpaMKOB CTEEHHBIX
U JTorapu(pMUIEcKuX (QyHKITHIA.
Pemenne nmokazarenbHbIX U
Jorapu(pMHUECKUX YpaBHEHUN U
HEPABEHCTB 10 U3BECTHBIM
anroputmaM. O3HaKOMIJIEHHUE C
MOHATHEM HEMPEPHIBHOU
NEepUOTUIECKON QyHKINH,
dbopMynpoBaHHEe CBOICTB CHHYyCa
U KOCHHYCA, TIOCTPOSHHE UX
rpadukoB. [I[puMeHeHne CBOWCTB
(bYyHKUIMH 17151 CpaBHEHUS 3HAUCHUI
TPUTOHOMETPUUYECKUX (PYHKIIHIA,
pelIeHus] TPUTOHOMETPHYECKUX
YpaBHEHUH.

35

[TonsTus: cpennee
apudmeTHyecKoe, MeNaHa,
HanOOJIbIIIEE U HAaUMEHBIIIEE

O3HaKOMJIEHHE € IPEICTaBICHUEM
YHCJIOBBIX JAHHBIX U X
XapakTepucTukaMmu. Pemenune




3HAYEHUs1, pa3Max, IUCIIepCHs,
CTaH/JapTHOE OTKIIOHCHHE
YHCJIOBOT0 Habopa

MPaKTUYECKHX 3aJ1a4 Ha 00paboTKy
YHCJIOBBIX JaHHBIX, BBIYMCICHUC UX
XapaKTEPUCTHK.

36 [TonsATHA: Ciry4aliHBIN OIBIT U H3ydeHne Ki1acCu4ecKkoro
cilydaifHOe COOBITHE, OIIpECIICHUS BEPOATHOCTH,
BEPOSITHOCTH CIIy4aiHOTO CBOMCTB BEPOSITHOCTH, TEOPEMBI O
coObITUS CyMMe€ BEPOSTHOCTEM.
Paccmotpenune npumepoB
BBIUHCJICHHS BEPOSITHOCTEN.
Pewienne 3ana4d Ha BBIYKCIICHUE
BEPOSITHOCTEH COOBITHIA.
37 ITonsTHA: TOYKA, IpsIMas, DopMyIMpPOBKA U IIPUBEICHHE
IUIOCKOCTB, IPOCTPAHCTBO, JI0Ka3aTeNbCTB IPU3HAKOB
JByTpaHHbIN yTod, B3aMMHOI'O PACTIONIOKEHMSI IPSIMBIX
CKPEILMBAIOIINECS NIPSIMBIE, U IUIOCKOCTeN. Pacnio3HaBaHue Ha
[apaJUIEIbHOCTD U yepTexax U MOJEISIX pa3IndHbIX
NEPIEHIUKYIJIAPHOCTD MPSIMBIX U | CIIy4aeB B3aMMHOI'O PACIIOJIOKEHHUS
IIJIOCKOCTEM, YIOJl MEXAY IPSIMBIX U IJIOCKOCTEH,
IPSIMBIMU, YTOJI MEXKIY NIPSIMOM | apryMEHTUPOBAaHUE CBOUX
U IUIOCKOCTBIO, YTOJ MEXKAY cyxaeHuid. opMynupoBaHue
IUIOCKOCTSIMH, PACCTOSIHUE OT OIpeeIEHUH, IPU3HAKOB U
TOYKH J0 IIJIOCKOCTH, CBOMCTB INapaJlICIbHbIX U
paccTosHUE MEXKIY MPSIMBIMU, NEPIEHIUKYJISPHBIX TNIOCKOCTEH,
pPacCTOsTHUE MEXIY JBYTPaHHbBIX U JUHEUHBIX YTJIOB.
IUIOCKOCTSIMU OnuceIBaHME PACCTOSHUS OT TOYKU
JI0 TIOCKOCTH, OT IPSAIMOU 10
IUIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXIY CKPELBAKOIIMMUCS
IPSIMBIMU, MEKY TPOU3BOJILHBIMU
¢durypamu B mpoCTpaHCTBE.
3-8 IToHsITHS: MHOTOIPAHHUK, Onucanue U XapakTepUCTHKA

CEYCHHE MHOTOTPaHHUKA, KYO,
napajuiesieuIe]], Ipu3Ma,
nupamuaa, purypa u
MOBEPXHOCTh BPAIICHUS,
WIAH]P, KOHYC, Iap, cdepa,
cedeHus pUrypbl BpalieHus,
TUIOCKOCTB, Kacatomasicst chepsl,
WIMHIPA, KOHYCA, IUI0MIA b
MOBEPXHOCTH MHPAMHU/IBI,
NPU3MBI, KOHYCa, IWIHHIPA,
wioniaak chepsl, 00beM KyOa,
IPSIMOYTOJIBHOTO
napajuiesienumne/1a, TUPaMuIbl,
MPU3MBI, IWIKHAPA, KOHYCA,
mapa

Pa3IUYHbIX BUJIOB
MHOI'OI'PaHHHUKOB, IIEPEUHCIICHUE
UX DJIEMEHTOB U CBOMCTB.
XapakTepuCcTUKa U H300pakeHue
CEYEHHUs, Pa3BEPTKU
MHOI'OI'PaHHHUKOB, BBIYHCIICHHUE
IUIOIIAJIEH TIOBEPXHOCTEM.
[Tpumenenue GpakToB U CBEICHUH
U3 I1aHuMeTpun. O3HaKOMIIEHHE C
BUJAMU CUMMETPUH B
IpOCTpaHCTBE, POPMYIMPOBAHHE
ONpeeICHUN U CBOMCTB.
XapakTepucTuka CHMMETPUH TeJl
BpALLEHUS U MHOTOTPAHHUKOB.
Hcnonb3oBanne npuoOpeTeHHbIX
3HaHUH U1 UCCIIeI0BAHMS U
MOJIETTMPOBAHUS HECIOKHBIX 33]1a4.
O3HakoMJIEHHE C BUJIAaMH Tell
BpaleHus, GopMyITHPOBAHUE UX
ONpeeICHUN U CBOMCTB.
POopMyIUPOBAHUE TEOPEM O
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CEUEHHH MIapa IJIOCKOCTHIO U
IUTOCKOCTH, KacaTelabHOU K cepe.
XapakTepHuCcTUKa 1 U300pakeHUe
TEJI BPAILICHHUS, UX Pa3BEPTKH,
CCUCHMSL.

O3HakoMJI€HME C  MOHSATUSAMHU
Iomaan 1 o0beMa, aKCHOMaMU H
cBoiictBamu.  UM3ydenue dopmyn
JUIE  BBIYUCIICHUS  IUIOHIanei
MOBEPXHOCTEH MHOTOTPAHHHUKOB H
TEJI BPAIICHHS

39 [ToHsTHSA: NBUKEHUE B O3HakomiIeHrE Cc MOHATHEM
MIPOCTPAHCTBE, OJOOHBIE JBUKEHHSI B IPOCTPAHCTBE.
(buUrypsl B IpocTpaHcTBe

310 [TousiTus: mpsAMOyToJIbHAs O3HaKOMJICHUE C TTIOHATHEM

cUCTeMa KOOpJIMHaT,
KOOpPJMHATHI TOYKH, BEKTOP,
KOOpJMHATHI BEKTOPA,
CKaJISIPHOE IIPOU3BEJIEHUE, YTOI
MEX/1y BEKTOpaMHu, CyMMa
BEKTOPOB, IPOU3BEICHUE
BEKTOPA HA YHCJIO.

BeKTOpa. M3yuenue nexapToBou
CHUCTEMBI KOOpJUHAT B
IIPOCTPAHCTBE, ITIOCTPOEHUE 110
3a/IaHHBIM KOOPJIMHATaM TOYEK U
IJIOCKOCTEH, HaXOXKJICHNE
KOOpJIMHAT TOYEK. Beruncnenue
PacCTOSHUN MEXIY TOYKaAMHU.
N3ydeHue cBOMCTB BEKTOPHBIX
BEJIMYMH, IPABUJI PA3I0KEHUS
BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, ITPaBUII
HaXOKJEHUs KOOPUHAT BEKTOPA B
IIPOCTPAHCTBE, ITPABUJI ACUCTBUH C
BEKTOpPaMHU, 33JIaHHBIMU
koopauHaramu. [IpuMenenue
TEOPHH MPU PEIICHUH 3a7a4 Ha
JIEHCTBUs C BEKTOpamHu. M3ydeHue
CKQJIIPHOTO ITPOU3BECHUS
BEKTOPOB, BEKTOPHOT'O YPaBHEHUS
NpsMON U TIOCKOCTH. [IpuMeneHue
TEOpUU TPU PELIECHUH 33/1a4 Ha
JIEHCTBHUSI C BEKTOPAMH,
KOOPAUHATHBIA METO/I,
MIPUMEHEHNE BEKTOPOB AJIs
BBIUHCJICHNSI BEJIMYUH YIJIOB U
paccTosHUMN




11

1.3. PacnpenesieHue OleHUBAHUSA Pe3y/JIbTATOB 00Y4Y€HHUS 110 BUAAM KOHTPOJISA

Kox u HaumeHOBaHMe 3JIeMeHTAa yMEHU UM

Buanl arrecranuu

3HAHUM . Ilpomexcymounas
Texywuii koHmpons
ammecmayusl
Y 1 - Bnagerp MeTOJaMHU  JI0KA3aTelbCTB, YeTHBIM onpoc aud.3aueT
aIrOpUTMaMH  pelieHus 3anady; (opMyJIupoBaTh TECTUPOBAHHUE, (1 cemectp),
ONpEENICHUsI, aKCUOMbl M TEOPEMBI, IPUMEHATH | OLICHKA BBIIIOJHEHUS 9K3aMEH
UX, TNPOBOIAUTH JOKA3aTEIbHbIE PACCYKICHUS B MIPAKTUYECKOTO (2 cemectp).
XOJI€ pelIeHHUsI 3a/1a4 3aHATHUS
VY 2- BBINIOJHATH BBIUYNCIECHUE 3HAUYECHUN U VYceTHBI onpoc nud.3auer
npeoOpa30BaHUsl BRIPAXKEHUN CO CTETICHSIMU U TECTUPOBAHUE, (1 cemectp),
norapudmamu, mpeodpazoBaHus APOOHO- OLICHKA BBITIOJIHEHHUS JK3aMEH
paloOHaIbHBIX BBIPAXKEHUN IIPAKTUYECKOTO (2 cemectp).
3aHATUS
V3- uccnenoBaTh B MPOCTEUITUX CITydasX QyHKIIUN VYcTHBIN 0npoc JK3aMEH
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOIBIIIHE U TECTUPOBAHHUE, (2 cemectp).
HauMEHbIINE 3HaYEHUS PYHKIMH; CTPOUTH OLIEHKA BBITIOJIHEHUS
rpad¥Ky MHOTOYJIEHOB C UCIOJIb30BaHUEM MIPaKTUYECKOTO
annapaTta MaTeMaTU4YeCKOro aHajau3a; IPUMEHATh 3aHATUSA

MMPOU3BOAHYIO IIPpH PCIICHUHU 3a4aY Ha IBUKCHHUC,
pemaTh NPaKTUKO-OPUCHTUPOBAHHLIC 3aa41 HA
HauOOJIBIINE U HANMEHBIIINE 3HAa4YCHUs, Ha
HaXOXXIACHUC ITYTH, CKOPOCTH N YCKOPCHUA

VY4-ctpouts rpaduku n3y4eHHbIX QYHKIHIA, YeTHBI o1Ipoc JK3aMEH
UCII0JIb30BaTh I'pauKU MPU U3YyUEHUH MPOLIECCOB TECTUPOBAHUE, (2 cemectp).
Y 3aBUCUMOCTEMN, IIPU PELLIEHUH 3a1a4 U3 APYTUX OLICHKA BBIIIOJIHEHUS

y4eOHBIX MPEIMETOB U 33]]a4 U3 pealIbHOM JKU3HH; IIPAKTUYECKOIO

BbIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEXTY 3aHATHSA

BEJIMYHMHAMU

V5-pemars TEKCTOBBIE 3aJa4M Pa3HBIX TUIIOB (B YcTHbIl onpoc aud.3auet
TOM YHCJIC Ha TIPOIICHTHI, JI0JIU M YacTH, Ha TECTUPOBAHHUE, (1 cemectp),
JBIDKEHUE, paboTy, CTOMMOCTh TOBApOB U yCIYT, OLIEHKA BBIIIOJIHEHUS 9K3aMEH
HAJIOTH, 33J1a4i U3 00JIaCTH yIPABJICHHS JINYHBIMHU MPAKTUYECKOTO (2 cemectp).
U CeMEHHBIMHU (PUHAHCAMMU); COCTABIATh 3aHATHSA

BBIPAKEHUSI, YPABHEHUSI, HEPABEHCTBA U UX

CUCTEMBI I10 YCIIOBUIO 33J]a4M, UCCIIE0BATh

MOJTy4YE€HHOE PEIlIeHNE U OLIEHUBATh

PaBJOI0I00HOCTh PE3yJIbTaTOB

VY 6- u3Bnekarb, MHTEPIPETHPOBATH HH(POPMAITHIO, VYcTHBIN onpoc 3K3aMeH

HpeIICTaBJIeHHYIO B Taﬁnnuax, Ha ,III/IanaMMaX,
rpaduKax, OTPaKaIOIIY0 CBOWCTBA PEATLHBIX
HpOLIeCCOB )41 HBJ’IGHHfI; HpeﬂCTaBHHTL
nH(}OpMAITHIO ¢ TIOMOIIIBIO TAOJIUII U TUATPAMM;
ucCiaca0BaTb CTaTUCTUYCCKHUEC JaHHBIC, B TOM
quClie C MPUMEHEHHEM IpaHUeCcKuX METOOB U
DJIEKTPOHHBIX CPEICTB

TECTUPOBAHUE,
OLIEHKA BBIIIOJHEHUS
IIPAKTUYECKOIO
3aHATHUS

(2 cemectp).

V7- BBIYUCHATH BEPOSITHOCTH C UCIOJIB30BAHUEM VYcTHblii onpoc 9K3aMeH
rpaduuecKuX METOAOB; IPUMEHSITH (HOPMYJIbI TECTUPOBAHUE, (2 cemectp).
CJIOKCHUS U YMHOXKCHHS BEPOSITHOCTEH, OILIEHKA BBITTOJIHEHUS

KOMOMHATOPHBIC (DAKTHI ¥ (YOPMYJIIBI IPH PEHICHUN MPAKTUIECKOTO
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3a/1a4; OLICHUBATh BEPOSTHOCTH PEaJIbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4aitHBIMU
BEJINYMHAMU; YMEHUE IPUBOJAUTH IIPUMEPHI
IPOSIBJIICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOAHBIX
M OOIIECTBEHHBIX SIBICHHSIX

3aHATUA

VYV 8-n300paxkaTb MHOTOI'PAaHHUKH U IOBEPXHOCTH YcTHbll onpoc 9K3aMeEH
BpaIlCHUs, UX CEUEHUS OT PYKH, C TTOMOIIBIO TECTUPOBAHHUE, (2 cemectp).
YEpPTEKHBIX UHCTPYMEHTOB U AJIEKTPOHHBIX OLICHKA BBITIOJIHEHUS
CPEJICTB; PACIIO3HABATh CUMMETPHUIO B IIPAKTUYECKOIO
IIPOCTPAHCTBE; PACIIO3HABATh IPABUIILHBIC 3aHATUA
MHOTOTPaHHUKHU
V9- ucnonb30BaTh OTHOIIEHUE IONIAIEH VYceTHbli onpoc JK3aMEH
MOBEpXHOCTEN 1 00bEMOB NOIOOHBIX (GUTYD MpHU TECTUPOBAHUE, (2 cemectp).
pelIeHnu 3a1a4 OLICHKA BBITIOJIHEHUS
MIPAKTUYECKOTO
3aHATUS
V10- BBIYHUCIATH TEOMETPUUECKUE BETUYNHBI VYcTHBINM onpoc 3K3aMeH
(nmuHA, YTOoJI, TUIOIIA Tk, 00hEM, TUIOIIAIb TECTUPOBAHHUE, (2 cemectp).
MOBEPXHOCTH), UCIIOJIb3YS U3YUEHHbIE (JOPMYJIBI U | OILIEHKA BBHITTOJIHEHUS
METO/IbI IIPAKTUYECKOIO
3aHATUSA
V11- HaXOAUTH C MOMOIIBIO N3YYEHHBIX (hopMyIT YceTHBI onpoc JK3aMEH
KOOPJIMHATHI CEpEANHBI OTPE3Ka, PACCTOSTHHE TEeCTUPOBaHUE, (2 cemectp).
MEX/y IByMsl TOUKaMHU OLIEHKA BBIIIOJIHEHUS
MPAKTHYECKOTO
3aHATHUS
3HaTh:
3 1 - MOHATHSA: CTETIEHb YUCIIa, JIoTapru(M YUCIa; YeTHBIM o1poc md.3aueT
TEeCTUPOBaHUE, (1 cemectp)
OLIEHKA BBITIOJIHEHUS 9K3aMeH
MPAKTHIECKOTO (2 cemectp).
3aHATHUS
32 - NOHATHS: PallMOHANIbHBIE, UpPALMOHAJIbHBIE, YcTHbll onpoc aud.3auet
MOKa3aTelbHbIe, CTENIEHHbBIE, JIOrapu(pMUIECKHe, TECTUPOBAHMUE, (1 cemectp)
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, OLICHKA BBIIIOJIHEHUS 9K3aMeEH
UX CHUCTEMBI, MPaKTUYECKOTO (2 cemectp).
3aHATHUS ).
3 3- noHATHS: QYHKIIMS, HETIpepbIBHAS (PYHKIIHS, VYeTHBI orpoc JK3aMEH
IIPOM3BOJIHAS, IEPBOOOPA3Has, ONPeeICHHBIN TECTUPOBAHUE, (2 cemectp
MHTETpaJl; yMEHHE HaXOUTh MPOU3BOIHbBIE OLIEHKA BBITIOJIHEHUS
AJIEMEHTAPHBIX (YHKIUH, UCIIONB3Ysl CIIPABOYHbIE IIPAKTUYECKOTO
MaTepuaibl; 3aHATUSA
34- MOHATHUSA: pallMOHANbHAS (PYHKLHS, YcTHbIl onpoc nud.3aueT
nokasaTesbHas GyHKIIUS, CTeTIeHHAss (PYHKITUS, TECTUPOBAHHUE, (1 cemectp),
Jorapudpmuyueckas QyHKIUS, TPUTOHOMETPUYECKHE | OLEHKA BBHIIIOJTHEHUS 9K3aMeH
byHKIMH, 00paTHBIE QYHKIINH, MPaKTUYECKOTO (2 cemectp).
3aHATHS
35- moHsATHSA: cpeHee apudMeTHIecKoe, MeIMaHa, VYcTHblii onpoc 3K3aMeH
HauOOJIbIlIee M HANMEHBIIIEE 3HAUYCHUS, pa3Max, TECTUPOBAHHUE, (2 cemectp).
JUCTIepCHsl, CTAHJaPTHOE OTKJIOHEHHE YHUCIIOBOTO OLICHKA BBITIOJTHEHUS
Habopa; MIPAKTUIECKOTO
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3aHATHUS
36- NOHATHUA: CIIy4alHbII OIBIT U CIIy4aliHOE YeTHBI o1poc JK3aM€H
coObITHE, BEPOATHOCTH CIy4alfHOrO COOBITHS; TECTUPOBAHUE, (2 cemectp).
OLICHKA BBIIIOJIHEHUS
IIPAaKTHYECKOTO
3aHATHUS
37- NOHATHSA: TOYKA, IPAMAsi, INIOCKOCTH, VYeTHBI ompoc nud.3auer
IIPOCTPAHCTBO, IBYTPaHHBIN yToJl, TECTUPOBAHUE, (1 cemectp)
CKPEILIMBAIOIIMECS NPSMbIE, TAPAIIEIBHOCTD U OLICHKA BBITIOJIHEHUS
NEPIEHIUKYIJISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YIoJ IIPAKTUYECKOTO
MEX1y MPSIMBIMH, YTOJI MEXIy IPSIMOH U 3aHATUA

IJIOCKOCTBIO, YTOJI MKy MIIOCKOCTSMH,
PACCTOSTHUE OT TOYKH JO TJIOCKOCTH, PACCTOSTHUE
MEXy MPSMBIMHU, PACCTOSIHUE MEXKITY
IUIOCKOCTSIMU;

3-8- MOHATHS: MHOTOI'PaHHUK, CEYEHUE VYeTHBIN o1poc 9K3aMeH
MHOTOT'PaHHHKA, Ky0, Mmapajuiesenuriel, mpu3Ma, TECTUPOBAHHUE, (2 cemectp).
nupamuia, Gurypa u HoBepXHOCTh BPaIICHNUS, OLIEHKA BBIIIOJIHEHUS
UWIMH]P, KOHYC, 1Iap, cepa, ceueHus: Gurypsl MPAKTHYECKOTO
BpAIEHHS, TNIOCKOCTh, Kacalomascs cepsl, 3aHATHSA
HWIMH]pPA, KOHYCA, TUIONIAlb TOBEPXHOCTH
MUPaMU/IbI, TPU3MBI, KOHYCA, HIMIMHPA, IJI0IA1b
chepsrl, 00beM Kyba, MPSIMOYTOITHHOTO
napajiesienunea, MupaMuabl, IPU3MbI, HWIHHIPA,
KOHYca, I11apa;
39- noHATHS: JBM)KEHME B IIPOCTPAHCTBE, YceTHBIM o1poc JK3aMeH
Mo00HBIE (PUTYPBI B POCTPAHCTBE; TECTUPOBAHHUE, (2 cemectp).
OLIEHKA BBIIIOJIHEHUS
MIPAKTHYECKOTO
3aHATHS
310- mOHATHS: NPAMOYTOJbHAs CUCTEMA VYcTHBINM onpoc nud.3ader
KOOPJHMHAT, KOOPAWHATHI TOYKH, BEKTOP, TECTUPOBAHUE, (1 cemectp)
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEACHHE, OLICHKA BBITIOJTHEHUS
YTOJI MEXYy BEKTOpaMHU, CyMMa BEKTOPOB, IIPAKTUYECKOTO
MIPOM3BEICHNE BEKTOPa Ha YUCJIO. 3aHATUS
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1.4. Pacnpep,eneHMe TUMOB OLLEHOYHbIX CPEACTB MO 3JIEMEHTAM 3HaHUIN U YMEHMVI TEKYLLEro KOHTpPO A4

Copnep:xkanue y4eOHOro
MaTepuaJa no
nporpamme Y JI/MAK

Tun KOHTPOJIBHOI'O 3a1aHNA

Y1

Y2

Y3

Y4

¥s5

Y6

y7

Y8

Y9

Y10

Y1
1

3
1

3
2

wW W

= W

n W

SN W

w

R W

o W

Pazgen 1.

IloBTOpEHHE Kypca MaTeMATHKHA OCHOBHOM HIKOJIbI

Tema 1.1.
MaTEMATHKHA
CIIELNAIBHOCTH

Llenp wu
npu

3aJ1aun
OCBOEHUH

7

Tema 1.2. YUncna v BBIYUCIICHUS.
BripakeHus1 1 mpeoOpa3oBaHus

Tema 1.3. T'eomerpus Ha
IUIOCKOCTH

Tema 1.4.
BBIYHCIICHUSI

[IponieHTHBIE

Tema L.5.
HEpaBEHCTBA.
ypaBHEHUU

VYpaBHeHus wu
Cucrembl

Tema 1.6. BXxogHO# KOHTPOJIH

7

Pazgea 2.

IIpsiMble ¥ JIOCKOCTH B 1T

OCTPaHCTBE

Tema 2.1. OcHOBHBIE NOHITHS
CTEpEeOMETPHH.
Pacnonoxenue npsiMeIx U
IUIOCKOCTEH

7

Tema 2.2. [TapannenbHOCTh
MPSIMBIX, IPSIMON U TUIOCKOCTH,
TIJIOCKOCTEM

Tema 2.3. IleprieHquKyIApHOCTD
MPSIMBIX, IPSIMON U TUIOCKOCTH,
IJIOCKOCTEMN

Tema 2.4. Teopema o Tpex
[EPIEHANKYJIIIpax

Tema 2.5. IlapannenbHele,
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MEPIEHANKYJISPHEIE, 7
CKpELIMBAIOIIMECS NPSIMbIE
Tema 2.6. Pemenue 3amad. 7 6,
[IpsiMbIe ¥ MJIOCKOCTHU B 7
IIPOCTPAHCTBE
Paspea 3. KoopauHaThl 1 BeKTOPHI
Tema 3.1 JlekapTOBBI 6,7
KOOpJIMHATBl B  IPOCTPAHCTBE.
Paccrosnune MEXIY IBYMS
ToukaMu. KoopimHaThl cepeauHbl
OTpe3Ka.
Tema 3.2. BexTopsl B 6,7
MPOCTPAHCTBE.  YTOJI  MEXIY
BEKTOPaMHU. CxansgpHoe
MIPOU3BEJICHUE BEKTOPOB
Tema 3.3. [TpakTuxo- 6,7
OpPUEHTHPOBAHHbIE  3aJa4d  Ha
KOOPJIMHATHOM IJIOCKOCTH
Tema 3.4. Pemenne 3amau. 6,7

KOOpI[I/IHaTH 1 BEKTOPLI

Pa3znea 4.

OcHoOBbBI TPUTOHOMETPHUMU. Tpl/lFOHOMeTpl/l‘leCK

e PYHKIMHU

Tema 4.1. Tpuronomerpuyeckue 7 6,

(GYHKIIUHM TPOU3BOJIBHOTO YIJIa, 7

yucia. Pannannas u rpagycHast

Mepa yria

Tema 4.2. 7 6,

OCHOBHBIE TPUTOHOMETPUYECKHE 7

ToxaecTBa. opmyJibl

IIPUBEICHUS

Tema 4.3. 7 0,
7

CuHyC, KOCHHYC, TAHT€HC CYMMBI
Y Pa3HOCTH JIBYX YIJIOB
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CuHyC 1 KOCHHYC JBOMHOIO yria.
@DopMyJIbl TOJIOBUHHOTO yTIia

Tema 4.4. 7 6,

OyHKIMH, UX cBorcTBa. CriocoObl 7

3a1aHus QYHKIHHA

Tema 4.5. Tpuronomerpuyeckue 7 6,

(GYHKIMH, X CBOWCTBA U 7

rpaduku

Tema 4.6 TIpeobpasoBanue 7 6,

rpauKOB TPUTOHOMETPHUECKUX 7

byHKIMA

Tema 4.7. Onucanue 7 6,

IIPOM3BOJICTBEHHBIX IIPOLIECCOB C 7

MOMOILBIO TPapUKOB (DYHKIHIHA

Tema 4.8. OOparHbie 7 6,
7

TPUTOHOMETpHUYECKHE (DYHKIIMU

Tema 4.9. TpuronomeTpuuecKue
ypaBHEHUs U HEPaBEHCTBA

Tema 4.10. CucreMsl
TPUTOHOMETPUYECKUX YPaBHEHUM

Tema 4.11. Pemenue 3anauy,
OCHOBBI TPUTOHOMETPHH.
Tpuronomerprueckue GyHKIIHHA

Pazgea 5.

IIpousBoanas pyHKIHU

", €¢ Mpume

HEHUE

Tema 5.1. IlonsiTue NpoM3BOAHOM.
®opmyJibl U MTpaBUIIa
JuddepeHIpoBaHUsS

7

Tema 5.2. [Tpon3Bo/IHBIE CYMMBI,
Pa3HOCTHU IPOU3BEICHUS,
YaCTHOTO

Tema 5.3. IIpousBoaHbIE
TPUTOHOMETPHUYECKUX (DYHKIIHH.
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[TpousBosaHas cioKHOU (HYHKIHU

Tema 5.4. Ilousarue o
HENIPEPBIBHOCTHU (DYHKITHH.
MeTo1 HHTEpBAJIOB

Tema 5.5. 'eomeTpuueckuii u
buznYecKuil CMBICI MPOU3BOTHOM

Tema 5.6. @u3n4ECKHIl CMBICHT
MIPOU3BOJIHON B
po)eCCHOHANIBHBIX 3a7a9ax

Tema 5.7. MOHOTOHHOCTB
dbyakumun. ToYku IKCTpeMyMa

Tema 5.8. ccnenoBanue
(GyHKIMHA U TOCTPOSHUE

rpaduKoB

Tema 5.9. HaubGonbiee u
HaUMEHbIIIee 3HAYCHUS (PYHKITHH

Tema 5.10. Haxoxnenue
ONTUMAIBHOTO Pe3yJIbTaTa C
MTOMOIIBIO TIPOU3BOIHON B
MPAKTUYECKHX 3a/1auax

Tema 5.11. Pemrenne 3agau.
[TpousBogHas pyHKIMH, €€
MIPUMEHEHUE

Pa3zgen 6

MHOrorpaHHUKH

U TE€JIa Bpalml€HUust

Tema 6.2. [Tpusma, ee
cocrasJstomue, ceuenue. [Ipsamas
Y TIPaBHJIbHAS TIPU3MBI

7

Tema 6.3. Ilapamtenenumnen, KyoO.
Ceuenre Kyba, mapauiesnenue/a

Tema 6.4. [Tupamuna, ee
COCTaBJIAIOLIUE, CEUCHUE.
[IpaBunpHas nupamuaa.
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YcedeHHas nupamuaa

Tema 6.5. boxoBas u monHasg
MTOBEPXHOCTbh MPU3MBbI, TUPAMHJIbI

Tema 6.6. CummeTpus B KyOe,
napajiesienuneae, mpusme,
UpaMUAJE

Tema 6.7. ITpumeps! cuMMeTpuil B
npodeccuun

Tema 6.8. [IpaBriibHBIE
MHOT'OI'PAHHUMKH, UX CBOWCTBA

Tema 6.9 Lunuup, ero
cocrasiarone. CeueHue
MAIUHAPA

Tema 6.10. Konyc, ero
cocrapysrone. CeyeHne KoHyca

Tema 6.11. YceueHHbIH KOHYC.
Ceuenne yceueHHOT0 KOHyca

Tema 6.12. Illap u cdepa, ux
CeueHUst

Tema 6.13. [Toustue 00 00BLEME
tena. OTHOoIEHHE 00BEMOB
MMOJOOHBIX TEN

Tema 6.14. O0bEMBI U ILIOLIAAN
MMOBEPXHOCTEN TeJl

Tema 6.15 KomOunanuu
MHOTOTPAaHHHKOB M TEJI BPAIICHHS

Tema 6.16. I'eomeTpuueckue
KOMOWHAIIMK Ha MTPAKTHKE

Tema 6.17. Perrenne 3amad.
MHOrorpaHHHKH | Teja
BpaLlEeHUs

Pasznen 7.

IlepBooOpa3nas pyHk1UM, €e IPUMEHEHHE
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Tema 7.1. [TepBooOpasnas
¢ynkmun. [IpaBuna HaxoXIeHUS
epBOOOPA3HBIX

Tema 7.2. ITmomans
KPUBOJIMHENHON Tparenuu.
®dopmyrna HeroToHa - JleliOHuma

Tema 7.3. HeomnpeneneHHslii u
OlpeJIeNIeHHbI HHTErpaJibl

Tema 7.4. Ilousitue 00
ONpENIEJIEHHOM HHTErpajie Kak
IIJTOIIA TN KPUBOJIMHEWHOU
Tparnenuu

Tema 7.5. OnpeneneHHblid

HWHTCI'pAJI B JKU3HU

Tema 7.6. Pemenue 3apgau.
[lepBooOpasznas  pyHkumMu, ee
MIPUMEHEHNE

Paznen 8

CreneHu ¥ Ko

pun. CreneHHas

dyHkuus

Tema 8.1. CrenenHas pyHKIMs,
€€ CBOMCTBA

7

7

Tema 8.2 [IpeoOpazoBanue
BBIPAKECHUM C KOPHAMM I1-01
CTEeHH

Tema 8.3. CBoiicTBa CTENEHH C
paroHaIbHBIM U
JNIEUCTBUTEIILHBIM ITOKA3ATEIAMA

Tema 8.4. Pemenne
UPPALMOHAIIBHBIX YPABHEHUN U
HEPaBEHCTB

Tema 8.5. CreneHu v KOpHHU.
CreneHHast GyHKIHS

Paznea 9.

IokazarenbHast pyHKUMA
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Tema 9.1. Iloka3zaTenbHas 7 7

GbyHKIMSI, €€ CBOWCTBA

Tema 9.2 Pemenue 7 7
MOKa3aTeNbHBIX YPAaBHEHUN U

HEPaBEHCTB

Tema 9.3. Cucremsr 7 7
ITOKAa3aTeJIbHBIX YPAaBHEHHUU

Tema 9.4. Pemenue 3amauy. 7

[TokazarenbHast pyHKUIMS

Tema 10.1.

Jlorapu¢dm unciia. JleCATHYHBIN U HATYPAJIbHBINA J10rapu@Msbl, YUCJIO €

Tema 10.1. Jlorapupm uyucna. 7 717
JlecaTHUHBIN W HATypaJIbHBIN
Jorapu¢mbl, YUCIIO €
Tema 10.2. CaoiicTBa 7 717
norapudmoB. Onepanus
jorapuMupoBaHus
Tema 10.3. Jlorapupmuueckas 7 7 7
byHKIHS, €e CBOMCTBA
Tema 10.4 Pewenne 7 7
norapupMHUECKUX YpaBHEHUU U
HEPaBEHCTB
Tema 10.5. Cucremsl 7 7
JorapupMHUUECKUX YpaBHEHHM
Tema 10.6. Jlorapudpmer B 7 7
IPUPOJIC U TEXHUKE
Tema 10.7 Pemenue Jlorapudmer. 7 7
Jlorapupmuueckas byHKIHS
3aad.

Pa3zpnen 11. JJIeMeHThl KOMOMHATOPUKH, CTATUCTHUKHA U TEOPHH BEPOSATHOCTEH

Tema 11.1. OcHOBHEBIE
KOMOWHATOPHUKHU TTOHSITHS

7

Tema 11.2. CoOblTHE,

7
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BEPOSTHOCTH COOBITHS. CllO)KEHUE
Y YMHOKEHHE BEpOSTHOCTEH

Tema 11.3. BeposiTHOCTD B
npodeccHoHANBHBIX 33Ja4ax

Tema 11.4. Tuckpetnas
Clly4aiiHasi BEIMYMHA, 3aKOH €€
pacnpeneneHus

Tema 11.5. 3agaun
MAaTEMATHYECKON CTATHCTUKA

Tema 11.6. CocraBienue TaOInLL
W JIMarpaMM Ha IPaKTHKE

Tema 11.7. Pemenue 3amay.
DIIeMEeHThl KOMOMHATOPUKH,
CTaTUCTUKHU U TeOpI/II/I
BEPOATHOCTEM

Paznen 12.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Tema 12.1. PaBHOCWIBHOCTH
ypaBHEHU U HepaBeHCTB. OO1IHe
METO/IbI PEIICHHS

Tema 12.2. I'papuueckuit meTon
YpaBHEHUH, peLIeHNs] HEPaBEHCTB

Tema  12.3. VYpaBHeHus u
HEPaBEHCTBA C MOAYJIEM

Tema 12.4. VYpaBHeHus u
HEPaBEHCTBA C MapaMeTpaMu

Tema 12.5. CocraBieHue Hu 7
perieHne PO eCCHOHATBHBIX

3a/1a4 C IOMOIIBIO YPaBHEHUH

Tema 12.6. Pemenne 3apmau. 7

YpaBHEHHMsI M HEPABEHCTBA
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1.5. PacrlpelleJIeHI/Ie TUMOB OLLEHOYHbIX CPeACTB MO 3J;1IEMEHTaAM 3HaHUN U YMeHMﬁ, KOHTPOJZINPYEMDbIX Ha HpOME)i(YTOHHOI}‘I atrectaumm

Conep:xanue
yueOHoro
MaTepuaJa no
nporpamme
YIA/MIK

THIl KOHTPOJILHOTO 3aJAHUSA

Y1

Y2

Y3 [ Y4|V¥YS5 Y6 VY7

Y8

Y9 | Y10 | VY11l |31 32

33

34

35

36

37

38

39

310

Pazgea 2.

IIp

AMbBIC U

IJIOCKOCTH B ITPOCTPAHCTBE

Tema 2.1. OcHOBHEIE

IMOHATHA CTCPCOMCTPHUU.

Pacnonoxkenne npsMbIx
Y IIOCKOCTEN

Tema 2.2.
[TapannenpHOCTD
MPSAMBIX, TPSIMOU U
IUIOCKOCTH, IIJIOCKOCTEH

Tema 2.3.
[IeprieHAUKYIAPHOCTD
MPSAMBIX, IPSIMOU U
IIOCKOCTH, TNIOCKOCTEH

Tema 2.4. Teopema o
TpEX MEePIEeHINKYIsIpax

Tema 2.5.
[TapamnensHele,
NEPIEHUKYJIPHBIE,
CKpEeIINBaOIINecs
psIMble

Tewma 2.6. Pemenue
3anad. [Ipsmele u
IIJIOCKOCTH B
IIPOCTPAHCTBE
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Pazgean 3. KoopauHaTtbl M BeKTOpHI
Tema 3.1. JlexapToBsl 3,9 3,9
KOOpMHATbI B
IIPOCTPAHCTBE.
Paccrosinne MEXIY
JBYMs TOYKAMH.
KoopanHatel  cepeauHsl
OTpe3Ka.
Tema 3.2. Bexrtopsl B 3.9 3,9
IIPOCTPAHCTBE. VYron
MEXIy BEKTOPaMH.
CkansipHoe
IIPOU3BEIEHUE BEKTOPOB
Tema 3.3. IlpakTtuko- 39 3,9
OpPUEHTUPOBAHHbIE
3a1a4u Ha
KOOPJAMHATHOM
IJIOCKOCTH
Tema 3.4. Pemrenne 3,9 3,9
3anad. Koopaunatel u
BEKTOpPBI
Paznea 4. OcHoBbI TpUroHoMeTpuu. Tpuronomerpnueckne PyHKIHA
Tema 4.1. 9
Tpuronomerpuyeckue
byHKIMHA
IIPOU3BOJIBHOTO YTJIA,
yuciaa. Paguannas u
rpagycHas Mepa yria
Tema 4.2. 9
OcHoBHbIE
TPUTOHOMETPHUUECKHE
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ToxaecTBa. opmyJibl
IIPUBEICHUS

Tema 4.3.

Cunyc, KocuHnyc,
TAHI'€HC CyMMBI U
Pa3HOCTH JBYX YIJIOB
CuHyC 1 KOCHUHYC
JIBOMHOTO yrJja.
DopMyIIbI TOJIOBUHHOTO
yriaa

Tema 4.4.

DyHKIMHU, UX CBOWCTBA.
Croco0kbI 3aaHust
byHKIMIA

Tema 4.5.
Tpuronomerpuyeckue
(GYHKIMH, UX CBOWCTBA U

rpaduKu

Tema 4.6
[IpeobpazoBanue
rpaduKoB
TPUTOHOMETPUYIECKUX
byHKIMA

Tema 4.7. Onucanue
MIPOM3BOJICTBEHHBIX
MIPOIIECCOB C MTOMOIIIBIO
rpadukoB QyHKITHI

Tema 4.8. O6paTHbBIC
TPUTOHOMETPUIECKHUE
byHKIIUN

Tema 4.9.
Tpuronomerpuueckue
YpaBHEHHUs U
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HEpaBEHCTBA

Tema 4.10. CucreMsl
TPUTOHOMETPUUECKUX
ypaBHEHUM

Tema 4.11. Pemienue
3a/1a4, OCHOBBI
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHKIMHA

Paznea 5.

IIp

on3BoaHasi QyHKIMH, ee IPUMEHEHHUE

Tema 5.1. ITonsitue
npou3BoAHON. DopMyIibl
U IIpaBHIIa
nuddepeHmpoBaHus

9

Tema 5.2. IIpousBoaHbIE
CYMMBI, Pa3HOCTH
MIPOU3BEICHUSI, YACTHOTO

Tema 5.3. [TpousBoiHbIC
TPUTOHOMETPUUYECKUX
bynxuii. [IpousBoanas
CJIO)KHOM (DYHKIHH

Tema 5.4. Ilonsatue o
HEIPEPHIBHOCTH
¢byHkuuu. Meton
WHTEPBAJIOB

Tema 5.5.
['eomeTpuueckuii u
bu3nUecKkuit cMbICT
IIPOU3BOAHOU

Tema 5.6. ®uznueckuit
CMBICJT TIPOU3BOIHON B
npodhecCHOHATBHBIX
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3agadax

Tema 5.7.
MoOHOTOHHOCTE
byskun. Touku
SKCTpEMyMa

Tewma 5.8. MccienqoBanue
GYHKIMI U TOCTpOEeHHE

rpadukoB

Tema 5.9. HanbGounbiiee u
HanuMCHbIIICEe 3HAUCHUS
byHKIMHA

Tema 5.10. Haxoxxnenue
ONTHUMAJIBHOI'O
pe3yibTaTa ¢ IOMOIIbIO
MIPOU3BOIHON B
MPaKTUYECKUX 3aJ1ayax

Tema 5.11. Pemienne
3agad. [IpousBoaHas
byHKIIMH, e
IPUMEHEHUE

Pa3zgen 6

Muor

OTPAaHHUKU U

TeJaa

BpaleHust

Tema 6.2. ITpusma, ee
COCTaBJIAIOIINE, CEUCHHE.
[Tpsmas 1 mpaBUIIbHAS
NPU3MBI

Tema 6.3.
[Tapannenenunen, Kyo0.
Ceuenue ky0a,
napauIeIenuneaa

Tema 6.4. ITupamupa, ee
COCTaBJIAIOIIUE, CCYCHHUE.
[IpaBuiibHas nupaMua.
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YcedeHHas nupamuaa

Tema 6.5. bokoBas u
MOJIHASI TIOBEPXHOCTh
MIPU3MBI, TUPAMHUJIBI

Tema 6.6. Cummetpus B
KyOe, mapasuienenumnese,
pu3Me, THPaMHJIE

Tema 6.7. ITpumepsl
cUMMeTpuil B mpodeccuu

Tema 6.8. IIpaBuibHbIE
MHOTI'OI'PaHHHMKH, UX
CBOMCTBA

Tema 6.9 Lunuup, ero
cocrasiarone. CeueHue
MAIUHAPA

Tema 6.10. Konyc, ero
cocrapisrone. CedeHne
KOHYycCa

Tema 6.11. Yceuennsnlit
koHyc. CeueHue
YCEUCHHOTO KOHYyCa

Tema 6.12. Illap n
chepa, X ceyeHus

Tema 6.13. Ilonsitue 00
00BeMe Tena.
OTtHoleHne 00HEMOB
MOOOHBIX TEIl

Tema 6.14. OObembl 1
IJIOIIAAN TOBEPXHOCTEN
Tel

Tema 6.15 KomOunanuu
MHOTOTPAaHHHKOB M TeJ
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BpalICHUs

Tema 6.16.
I'eomerpuueckue
KOMOWHAIINHU Ha
MIPAKTHKE

Tema 6.17. Pemenne
3a7a4. MHOTOrpaHHUKHU
Y TeJia BpallleHUs

Pazgen 7.

IlepBooGpa3znas GyHK1IUH, ee IPUMEHE

HHUE

Tema 7.1.
[lepBooOpa3nas
GyHKIHH. [TpaBuna
HaXOXJICHHS
epBOOOPaA3HBIX

9

Tema 7.2. Ilmomanp
KPUBOJIMHEHHOU
Tpaneuuu. dopmyna
Hgerorona - JleiiOauia

Tema 7.3.
Heonpenenennsblit u
OIpEAECICHHBIN
MHTErpaJibl

Tema 7.4. Ilonstue 006
OIIPEIETICHHOM
MHTErpajie Kak IUIOLIaIH
KPUBOJIMHENHOMN
Tpaneuuu

Tema 7.5.
OrnpeneneHHbpIi
WHTErpaJl B )KU3HU

Tema 7.6. Pemecnue
3agad.  IlepBooOpasHas
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byHKIIH, ee
IpUMEHCHHE

Paznen 8

Crenenu u kopHu. CreneHHas pyHKIMA

Tema 8.1. Crenennas
(byHKIIHSI, €e CBOHCTBA

3,9

3,9

3,9

Tema 8.2
[IpeobpazoBanue
BBIPAYKEHHI C KOPHAMU
1-OM CTENEHU

3,9

3,9

3,9

Tema 8.3. CBoiicTBa
CTETIEeHHU C
palMOHAJIBHBIM 1
JECUCTBUTEILHBIM
MMOKa3aTeISIMH

3,9

3,9

3,9

Tema 8.4. Pemenue
MPPALMOHATIBHBIX
YpPaBHEHUM U HEPABEHCTB

3.9

3,9

3,9

Tema 8.5. Crenenu u
kopHU. CTeneHHas

byHKIHS

3,9

3,9

3,9

Paznea 9.

IHoka3aTeabHas pyHKIUSA

Tema 9.1.
IToka3aTensHas
GbyHKIIMSI, €e CBOHMCTBA

3,9

3,9

3,9

Tema 9.2 Pemenue
MTOKa3aTeJIbHbIX
YPaBHEHUM U HEPABEHCTB

3.9

3,9

3,9

Tema 9.3. CucteMebl
[MOKa3aTeIbHBIX
ypaBHEHUH

3,9

3,9

3,9

Tema 9.4. Pemrenne
3amad. [lokasarenpHas

3.9

3,9

3,9
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byHKIUS

Tema 10.1.

Jlorapu¢gm unciia. JlecATHYHBIN U HATYPAJIbHBIA JOrapu@Mbl, YUCJI0 €

Tema 10.1. Jlorapupm
qyucna. JlecATHYHBIA U
HaTypajabHbIA
jorapu@mbl, YUCIIO €

3.9

3,9

3,9

Tema 10.2. CaoiicTBa
norapudmoB. Omnepanus
JorapupMHpPOBAHUS

3.9

3,9

3,9

Tema 10.3.
Jlorapudmuueckas
GbyHKIMSI, €€ CBOWCTBA

3,9

3,9

3,9

Tema 10.4 Pemenue
JorapupMUIECKUX
YpPaBHEHUM U HEPABEHCTB

3.9

3,9

3,9

Tema 10.5. Cucremsbl
norapupMHIECKUX
ypaBHEHUH

3,9

3,9

3,9

Tema 10.6. Jlorapudmsl
B IIPUPOJIC U TEXHHKE

Tema 10.7 Pemenue
Jlorapugmst.
Jlorapudmuueckas
byHKIMS 3a0a4.

3,9

3,9

3,9

Pa3zpen 11.

DJ1IeMeHThI

KOMOHMHATOPUKH, CTATUCTHUKH U TEOPUHU BEPOSITHOCTEH

Tema 11.1. OcHOBHEIE
KOMOWHATOPHUKH
[MOHSTUSA

9

3,9

Tema 11.2. CoOblITHE,
BEPOATHOCTH COOBITHSI.
CrnosxeHue 1 yMHOXKEHHUE
BEPOATHOCTEH

3.9
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Tema 11.3. BeposiTHOCTB
B IPO(heCCHOHANBHBIX
3ajavax

3.9

Tema 11.4. JluckperHas
CIly4YailHas BEJIMYMHA,
3aKOH €€ pachpeeleHUs

3,9

Tema 11.5. 3agaun
MaTeMaTHYECKOH
CTAaTUCTUKU

3.9

Tema 11.6. CocraBiaenue
TaOIHI] ¥ TUarpamMm Ha
MIPaKTHUKE

Tema 11.7. Pemenue
3a71a4. DJIEMEHTBI
KOMOWHATOPHKH,
CTaTHCTUKH U TEOPUU
BEPOATHOCTEM

3,9

Pazpen 12.

¥p

ABHCHMSA U HEPABECHCTBA

Tema 12.1.
PaBHOCMIIBHOCTB
ypaBHEHUN u
HEPABEHCTB. OO6ume
METO/BbI PEILICHMS

Tema 12.2. I'padpnuecknit
METOJ YpaBHEHUH,
pelLIeHHs HEPaBEHCTB

Tema 12.3. YpaBHeHus u
HEPABEHCTBA C MOJYJIEM

Tema 12.4. YpaBHeHnus u
HEpaBEHCTBA c
napaMeTpamu

Tema 12.5. CocraBieuue
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" pelieHue
npodeccuoHaNbHBIX
3aad = C  IOMOIIBIO
ypaBHEHUH

Tema 12.6. Pemrenne

3a7a4.  YpaBHEHHSA
HEPaBEHCTBA

u




33

2. CIHEHU®UKALIUA OHEHOYHbBIX CPEACTB

2.1. Haszunauenmue

Crnenmdukanyeil ycTaHaBIMBAIOTCS TPeOOBAaHUS K COACPIKAHUIO M OPOPMIICHHIO BapHAHTOB

OLICHOYHOI'O CPCACTBA IIPAKTHYCCKAA pa60Ta

[IpakTuyeckass paboTa NpeAHA3HAYEHA Ul MeKyue20 KOHmpO/s W OUEHKH 3HAHUH U

YMEHUH CTYIEHTOB IO

oOpasoBatensHOU porpamMMel CITO no cnenuansHocTH  38.02.036 DUHAHCHL.

2.2 KOHTHHIeHT aTTecTyeMbIX: cmyoenmsl 1 Kypca
2.3 ®opma U yCI0BHSI ATTeCTALMHM: TEKYLIMH KOHTPOJIb MPOXOJUT B BUJAE BBINOIHEHUS
3aJJaHuIl IPaKTHYECKON paboThl, MPOMEXKyTOUHas arrectanus B popme aud.3ader (1 cemectp)

H 3K3aM€Ha (2 CEMECTP Ha) IIPpU MOJIOKUTCIIBHBIX PE3YJIbTAaTaX TCKYIICTO KOHTPOJIA.

2.4 Bpem# BbINOJTHEHUS:

NOJArOTOBKa 5 MUH;
BBIIIOJIHEHHE 2 4vac 50 muH;
opopmieHue M craya S5 MHUH.
Bcero 3  wyac 0 MUH

nporpamme ydyebHou mucuumiiael COO.02.01 Marematuka wu

2.5 PexoMeHnayemasi iuTepatypa 1Js pa3padoTKy OlleHOYHBIX CPEICTB U MOAT0TOBKH,

00yYAKIIUXCSl K aTTECTAIHH.

KnuroodecneueHHOCTh

108 c.-(ITpodeccnonanpHOE 00pa3oBaHIE)

Bubauorpadguyeckoe onucanue U3IaHUs OcHoBHas/ Kon-po
(aBTOp, 3arJ1aBUE, BU/I, MECTO U IO/l U3aHUS, | JONOJHUTEIbHAS K3 B 61 (%.11 DJIEeKTPOHHBI
KOJ1. CTP.) JuTeparypa CﬁﬁFC)Y ‘| e pecypcnl

MaremaTHka: anrebpa u Havasa https://
MaTeMaTH4ecKoro aHajausa, reomeTpusi. Anredpa znanium.ru/
M Hayasa Maremarudeckoro anammsa 10-11 catalog/
Kiacchl (0a30BbI M yITTyONEHHBI YpOBHH) : product/
yueonuk / 1. A. Amumos, FO. M. Komnsrus, Mm,[OH 2157448
B. TkauéBa [u ap.]. — 1l-e u3m., crep. —
Mocksa : [IpocBemenue, 2024. — 464, [1] c. :
W1
MaremaTHka: anredpa u Havasa https://
MaTeMaTUIEeCKOTO aHam3a, TeOMETPUSL. znanium.ru/
l[ecomerpus : 10—11-if kmaccel : 0a30BBIM H catalog/
YIITyONIeHHBI  YPOBHU yuebnuk / JI. ClocH. product/
AtanacsiH, B. @. byty3oB, C. b. Kagomies [u 2157048
np.]. — 12-e wu3n., crep. — Mocksa
[IpocBenienue, 2024. — 287, [1] c. : ni.
boromosos,H. B. hitps://
Maremaruka: Yueouuk i CI1O/Boromosnos H. _p_. *

. urait.ru/
B., Camoiinenko II. W.-5-e wusm.,mep. u JI0MN-OCH. beode/560677
ONeKTpoH. aH.-Mocksa:FOpaiit,2025-401 ¢ —
(ITpodeccuonanpHOE 0Opa3OBaHKE)
Boromonos,H. B. https://
['eomeTpust: YuebHOe nocoOue- TSl urait.ru/
CI1O/boromono H. B.-Mocksa:FOpaiir, 20251 bcode/561041



https://urait.ru/bcode/561041
https://urait.ru/bcode/561041
https://urait.ru/bcode/561041
https://urait.ru/bcode/560677
https://urait.ru/bcode/560677
https://urait.ru/bcode/560677
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
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FOpaiit, 2024.— 571c.— (IIpodeccuonanbuoe

0OpazoBaHme).

boromonos, H. B. https:/ .S://
urait.ru/

AnreOpa u Hadajla aHayim3a : Y4eOHoe mocooue e

it CIIO / Boromonos H. B. — Mocksa :0CH beode/561040

M3narenscTBo FOpaiit, 2025— 240 c.

Annmon 1I1LA.

AnreOpa 1 Havajla MaTeMaTHICCKOTO aHaJIH3a.

10-11 xnaccyyeOHuUK it 00111€00pa30BaTENbHBIX [OTI 40

yupexieHui 6a30BbIi

poBeHb,MockBa:lIpocBemenne,2021-463c

boromoios, H.B.

[TpakTHdeckue 3aHITHUS [0 MaTeMaTUKe: yueOHoe

rmocoOue it cpeHero npogecCuoHaIBHOTO https://

oOpazoBanus/ H.B.boromonos.— 11-e u3n., on urait.ru/

nepepad. u jon.— Mocksa: M3narenscTBo bcode/568915

3. BAPUAHTHI OHEHOYHbBIX CPEJACTB

Pa3gea 1.11oBTOpeHne Kypca MAaTEMaTHKH OCHOBHOM IITKOJILI.

« JlediCTBUS HAX YHCTAMI.

3 3
(-23-3) 100
1. Halinute 3HaueHue BbIpa)KEHUS: 4 8
3 3
(— + 2—) .25,8.
2. Halinute 3HaY€HUE BBIPAKCHUS 4 8
2 PARE
3. HaliguTe 3HaYeHUE BBIPAKCHUS (728 —26 ) H754.
2 1
S+ +2.
4. Haiinute 3HaueHuE BhIPAXKEHUS 5 4
1
~.0,99 +2.

9]

. Harinure 3HaueHue BbIpaKEHUS 3

6. Haiinure 3nauenue Boipaskenus (3,9 —2,4)-8,2.
3 11

0,21: =+ —.
7. Halinure 3Ha4eHHUE BBIpAKCHUS 8 25

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

IIpakTHKO-OpHEHTHPOBAHHBIE 32/1a4H B Kypce reoOMeTPHH Ha IVIOCKOCTH.

1. [Tnan MectHOCTHM pa3OuT Ha KieTku. Kaxmas kimerka ob6o3Hadaer kBajmpaT 10M x 10wm.

Haiinute ruiomaas yuacTka, u300paxénnoro Ha riade. OTBeT aaiite B M°.



https://urait.ru/bcode/568915
https://urait.ru/bcode/568915
https://urait.ru/bcode/568915
https://urait.ru/bcode/561040
https://urait.ru/bcode/561040
https://urait.ru/bcode/561040
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2. 3. 4.
5. Ha pucynke n300pakéH I1aH MECTHOCTH (ILIar CETKH IUIaHa COOTBETCTBYET PACCTOSIHUIO 1 KM
Ha MecTHOCTH). OreHuTe, CKOJBKUM KBaJpaTHBIM KHUJIOMETpaM paBHA IUIOLIAAL oO3epa
[ymenoBo, n300paxk€HHOT0 Ha MaHe. OTBET OKPYTIUTE JI0 LIEJIOr0 YHCIa.

03.

i
q

6. TporyapHas muMTKa nNpoAaéTcss B ymakoBKaxX Mo 4 mTykKH. CKOJBKO YNMAKOBOK IUIMTKH
MOHAA00MII0Ch, YTOOBI BBUIOKHUTH BCE JOPOKKHU M TUIOMIA/IKY TEPEe]] Tapaxom?

@,

Ol

iy @ == MIHTES
I’l"‘ AmoHM
SEaEmEEs ®* @

¥

OrOPo
O
1] e
BOPHITA 2m

Ha ntane n3o00pakeHo 1oMOX034iCTBO 10 ajapecy: ¢. ABneeBo, 3-it [lonepeunsiit niep., 1. 13
(cTopoHa Ka)xI0H KIETKU Ha TUIaHe paBHA 2 M). YUacTOK UMEET MPSMOYTolbHyI0 (opMy. Briesn
Y BBE3]1 OCYIIECTBIIIOTCS Yepe3 €IMHCTBEHHBIE BOPOTA.

[Tpu BXOA€ Ha y4yacTOK crpaBa OT BOPOT HAaXOAMTCSA OaHs, a cleBa — rapax, OTMEUEHHBIH
Ha 1uia”e mudpoit 7. [nomanp, 3aHsTas rapaxom, paBHa 32 KB. M.

Kunoii nom HaxoauTcs B riayOuHe Tepputopuu. [lomrmo rapaxa, ®uioro qoma u 6aHu, Ha
y4acTKe uMeeTcs capail (mojacoOHOe TMOMENICHUE), PACIOJIOKEHHBIM PSAIOM C TrapakoM, W
TEIUIHIIA, TIOCTPOEHHAsI Ha TePpUTOpUHU oropoaa (oropoxa orMedeH Iudpoi 2). Ilepen xunbim
JIOMOM MMEIOTCS SI0JIOHEBBIC TTOCAKHU.

Bce nopokky BHYTpU yyacTKa MMEIOT IIMPHUHY |M M BBIMOIIEHBI TPOTYApHON IJIUTKOU
pasmepoM IMx1m. Mexay OaHell M rapakoM HMEETCsS IUIOMIAJKa IUTOMAAbl0 64 KB. M,
BBIMOIIIEHHASI TAKOW K€ TIITUTKOM.

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

1. ®nakon mamnyHsa crout 160 py6ueit. Kakoe Haubonbliee yucio (GpaakoHOB MOXKHO KyIHTb
Ha 1000 py6neit Bo BpeMs pacrpoaxHu, Korjaa CKujaka cocrtasiset 25% ?
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2. Terpans crout 40 pyOneii. Kakoe Hanbonplee 9nuciio Takux TeTpajaeii MOKHO OyleT KynmHuTh
Ha 750 pyOueii mocne noHwxkeHus eHsl Ha 10%?

3. OnroBas 1iena ydyeOnuka 170 pyOneit. Po3nmunas nena Ha 20% Bbime omrtoBoil. Kakoe
HanOOJIbIIIee YMCIIO TAKUX YUSOHUKOB MOYKHO KYIHUTh 10 po3HUYHOM 1eHe Ha 7000 pyOeit?

4. Kimuent B3su1 B 6anke kpenut 12 000 pyOueit Ha rox mox 16%. OH gomKeH moramarh KpeIurT,
BHOCS B OaHK €KEMECSIYHO OJMHAKOBYIO CYMMY JIEHET, C TEM YTOOBI Yepe3 roj BHIILIATUTH BCIO
CyMMY, B3STYIO B KPEIHT, BMecTe C mpoieHTaMu. CKolibko pyOseil OH JOKeH BHOCHTh B OaHK
€XKEeMECIYHO?

5. Posnnunas mena yueOnmka 180 pyOumeir, ona Ha 20% BbIIIe onTOBOW MeHBL. Kakoe
HanOOJIbIIIee YUCIIO TAKUX YUeOHUKOB MOYKHO KyIUTh 110 onToBoi 1nieHe Ha 10 000 pyOnei?

Otsetnr: 108; 2)20; 30344; 4)1169; 5) 66

BxoaHoii KOHTPOJIb

Bapuanm 1
1. Pemmnts ypaBueHue: 2x°+ 3x — 5 = 0.
2. Pemmnts cucremy ypaBHeHuii: [3x—y =3,

3x—-2y=0.
3. Pemuts HepaBeHCTBO: 6x — 5(2x + 8)~ 14 + 2x.
4. Haiitu 15% ot uncna 80.
5. BoinonuuTe neficTBue, U pe3yNbTaT 3aMUIINTe B BUIE NECATUIHON ApoOu:
(127107 3107
Bapuanm 2
1. Pemmnthb ypaBHeHue: 5x>- 7x + 2 = (.
2. Pemnte cucremy ypaBaenwmit: [ 2x +y =1,

Sx+2y=0.
3. Pemuts HepaBeHCTBO: 5 + X ~ 3x - 3(4x + 5).
4, Haiitu 45% ot uncima 90.
5. BrinmonuuTe neicTBUE, U pe3yNbTaT 3aMUIINTE B BUE NECATUIHON ApoOu:
(1,6 107" 4" 109,
Bapuanm 3
1. Peruts ypasHenue: 3x°- 5x - 2 = 0.
2. Pemmth cuctemy ypaBHEHU: x+5y=7,

3x+2y=-5.

3. Pemuts HepaBenctBo: 3(3x - 1)~ 2(5x - 7).

4. Haiitu 40% ot uncina 120.

3. BrimonnuTe neiictBue, u pe3ysabTaT 3alHIIUTE B BUAC JECATUIHON qpodu:
7,2 1071

1,2 - 10%° ©

Bapuanm 4

1. Pemuts ypaBHenue: 2x’- 7x + 3 = (.

2. Pemuts cucremy ypaBHeHHﬁl{ 2x -3y =1,
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=7.

BrinonauTe neiictBue, U pe3ysabTaT 3alUIINTE B BUJIE ACCATUIHONU IpOOH:

3x+y
3. Pemnuts HepaBeHCTBO: S(x + 4)~ 2(4x - 5).
4. Haiiti 30% ot uncia 240.
5.
6,4 - 1012
8 - 1014’

OTBETHI & nposepounoii pabore BXOIHBIM KOHTPOJIb

Ne Bapuanra | 3amanue 1 3ananue 2 3ananue 3 3ananue 4 3ananue 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 6,4:10°=
0,0064

3 -2 (-3;2) x<l11 48 6:10"=

2 0,00000000006

4 0,5;3 (2;1) x<10 72 0,8:107%=
0,008

Pazpea 2.JIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

IIpakTHyeckas padora

«Axcuomol cmepeomempuu. HapaﬂﬂeﬂbHOCl’l’Zb NpAMbIX U niockocmerty

Bapuanm 1 Bapuanm 2

1. Yo Takoe crepeoMeTpus. 1. HazoBute oOcHOBHBIE  (urypel B

2. Kakue mpsMble B NPOCTPAHCTBE | MPOCTPAHCTBE.

Ha3bIBAIOTCS TTApAJICTLHBIME? 2. Kakue mnpssMple B  NpPOCTpaHCTBE

3. JlaHa 1I0CKOCTh B M MpsIMBIE a. 6 U C.
W3BecTHO, 4YTO OAHA W3 JAHHBIX MPSMBIX
napamiensHa miockoct . HazoBute sty
NpSIMYI0, €CIIM IpsiMasia MapaijiesibHa MpsSMOM
¢, IpIMBIE 6 M C NEPECEKaoTcs, a Ipsmast ¢

nexut B miockoctu B+ Crenaiire PUCYHOK U

MIPOKOMMEHTUPYHTE  €ro
MaTeMaTUYECKUX 3HAKOB.

C IIOMOIIBIO

4. Uepes toukn A, B u cepenuny M
oTpeska AB mpoBeaeHsl  napajieibHbIC
MIpsIMBIE, MepPECEKaOIINe HEKOTOPYIO
IJIOCKOCTh 0 B Toukax A;, B; M,

cooTBeTcTBeHHO. Haititu mynny orpeska MM,
eciii AA=13m, BB,=7m, npuuém otpe3ok AB
He TepeceKaeT IIOCKOCTh a.

5.Yepe3 xonenmr A ortpeska AB mnposenena
mockocThb. Yepes konenn B u touky C atoro
OTpe3Ka MPOBECHBI MapasuielibHbIe psiMble B,
nu C,. Haiinure mmuny otpeska BB, ecim
CC=21cm, AC:BC=3:4

Ha3bIBAIOTCS CKPEIIMBAIOIIUMHUCS ?

3. Jlana miockocTh 3 U MpsIMBIE 4, 6 U C.
M3BecTHO, YTO OJHA U3 JAHHBIX MPIMBIX
napajurensHa 1miockoctn . HasoBute a1y
OpsSMYI0, €CITU MpsIMasi ¢ mapajiesbHa IPIMOii
¢, IPSAMBIE @ W 6 TIEPECEKAIOTCs, a MpsiMast ¢

JIEKAT B ILUIOCKOCTH P Cnenaiite pucyHOK M

IIPOKOMMEHTUPYUTE  €r0
MaTEMaTHYECKUX 3HAKOB.

C IIOMOIIBIO

4. Yepes Ttouku A, B u cepenuny M
otpe3ka AB  mpoBeneHbl  mapajuielibHbIC
MpsIMBIE, MEePECEKAOIINE HEKOTOPYIO
INIOCKOCTP o B Toukax A;, B, M,

cooTBeTCTBEeHHO. Haititu minuny orpeska MM,
ecnmu AA=3Mm, BB,=17wm, npuuém otpe3ok AB
HE MepeceKaeT IIOCKOCTH O.

S5.Uepe3 konenr A ortpeska AB mpoBenena
miockocTh. Yepes konery B u touky C 3toro
OTpe3Ka MIPOBEACHBI ITapaJlJICIbHbIC

Omeemut
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«AKcHOMBI cTepeoMeTpui. [lapamieabHOCTh NPSIMBIX U MIJIOCKOCTEN»

Bapuanm 1 Bapuanm 2
1 | Ctepeomerpusi — 510 OcHOBHBIMU (UTypaMH B TIPOCTPAHCTBE
pazlien TreoOMETpUHU, B KOTOPOM | SIBIISIFOTCS TOYKA, MPAMAasi U MJI0CKOCTb.
M3Yy4arTCs ¢burypsl B
MIPOCTPAHCTBE.
2| JIee mpsmele B mnpoctpaHcTBe | [IpsiMble, KOTOpBIE HE NEPECEKAIOTCS U HE
Ha3bIBAIOTCA  MAPaJUIeIbHBIMHU, | JIEKaT B OJHOM IUIOCKOCTH, Ha3bIBAIOTCS
€CIM OHU JIeKaT B  OJIHOM | CKPeIMBAKIIMMHMCS.
MJIOCKOCTH M HE MEePECEKAOTCHL.
3 gﬂﬂ
QHC; ENe ;Ccﬂ;anﬁ gHC;ﬂng;ccﬁ;gHﬂ
4 s ABBJA, —~ s ABBJA, —~
. Tpameuus, T.K. . Tpameums, T.K.
T AABB|Ivv T AA|BB M,
MM, - cpenHsist TUHUS; MM, - cpenHsst TUHHUS;
AA, + BB, AA, + BB,
MM; =———— =10 MM; =———— =10
2 2
5 B p
# x'"'";fdﬁl B
4B 217 A8 615
1= -3 ¥ ST

Paszgea 3. KoopanHATEI M BeKTOPLI.

Mamemamuueckuit ouxmanm «BEKTOPBHI B [IPOCTPAHCTBE»

Bapuanm Ne 1 Bapuanm Ne 2

1. UYro Ha3bIBACTCs BEKTOPOM B |l Kaxkne BEKTOpa HAa3bIBAIOTCS
MPOCTPaHCTBE? KOJUIMHEapHbIMU ?

2. [aiite onpeneneHue AeUCTBUU Hap | 2. Yro Taxkoe aOCOMIOTHAs BeEIMYMHA
BEKTOpPAMHU: CKAISIPHOTO MPOU3BEICHHUS. BekTOpa?

3. [arite onpeaeeHue KoopauHar | 3. Kakue BEKTOpa HAa3bIBAIOTCSA

BEKTOpa C HadajioM B Touke A(x; yi,z)) H
KOHIIOM B TOYKE As(X2, V2,22).

4. Kakue BekTOpa Ha3bIBAIOTCS] PABHBIMH.
S. Kakne BEKTOpa Ha3bIBAKOTCS
MPOTUBOTMOJIOKHO HAMIPABICHHBIMH?

OJIMHAKOBO HAIIPaBJICHHBIMU?

4. [laiite omnpeneneHue AEHUCTBUU HaL
BEKTOPAMM: CJIOKEHUS U YMHOKEHUS.

5. Uro Takoe HyJeBOM BEKTOp?

IIpakTHyeckas padora «/lexkapToBbl KOOPAMHATHI H BEeKTOPHI B IPOCTPAHCTBE»

Bapuanm Ne 1

1.CTopoHa paBHOCTOPOHHETO TPEYrojbHUKa paBHa 12 cM. Haiitu muomans ero opToroHaabHOU
MPOEKIIUU Ha MIOCKOCTh, KOTOpasi 00pa3yeT C MIOCKOCTHIO .

2.J1anbl Touku A(0;0;7), B(1:;4;2), C(0;4;5), D(4;2;0). Kakue u3 3TUX TOYEK JIeXKaT:

1) B utockocTu Xy, 2) Ha OcH z, 3) B INIOCKOCTH )Z.

3.Joxaxurte, uro yetbipéxyroibHuk ABCD c Bepmmnamu B Toukax A(0;2;-3),
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B(-1;1;1), C(2;-2;-1), D(3;-1;-5).

5. Hanbl Touku A(1;-1;3), B(3;-1;1) u C(-1;1;3). Beruncnure yros mexay BEKTOpaMu
ABuCB

«/lekapTOBBI KOOPAMHATHI U BEKTOPHI B MPOCTPAHCTBE»
Bapuanm Ne 2
1. JlaH TpSAMOYTOJIbHBIM TPEYroJbHUK ¢ KateraMu 6 u 9 cM. Haiitm miomans ero
OpPTOTOHAJIBHOW TPOEKIWH Ha IUIOCKOCTh, KOTOpasi o00pa3yeT C IUIOCKOCTBIO

TpeyroabHHKayroa < 60°

2. Hanst Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue u3 3TUX TOUYEK JIeXkKaT:
1) B rutockocTu xz; 2) Ha ocH y; 3) B INIOCKOCTH )Z.
3. Joxaxwute, 4yto ueTbipéxyronsHuk ABCD c BepmmHamu B Toukax A(2;1;3),
B(1;0;7), C(-2;1;5), D(-1;2;1)sBasieTcss mapajuieorpaMMoM.
4. JlanerroukuA(3; —1; 2)uB(5; 1; 1). HaliiuTeKOOpAUHATEIMMO Y IbEeKTOpaBA.
5. Hansl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beraucnure yroi Mexay BEKTOpaMu
CAuCB

OTBETHI
«/lexapTOBBI KOOPAUHATHI U BEKTOPHI B POCTPAHCTBE»

Ne Bapuanm Ne 1 Bapuanm Ne 2
eapuan
ma
Ne
3a0anus
L Sapoc=Snapc ~ COS@ Saoc=
a?y3 Spapc ~COSQ@
Spapc= 4 am
Spae=2 27
1223 o RE o 1
Sppoc— 3 cos 30 :36\.@ 2 =54(cm?) Sapoc_27 ~€os60 :27-5 :13,5(
cm?)
2. 1) B xy.:D; 1) B xz:D;
2) Ha ocH z:A; 2) Ha ocH ).A;
3)Byz: A; C. 3)Byz: A; B.
3. Bocnonezyemcs bopmynamu s | Bocmonb3yemcst  gpopmynamu - uis

KoopauHatT CCPECAVHBI OTpE3Ka B | KOOpAWHAT CEpEAMHBI OTPE3Ka B
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1-5
=2
2

Koopnunatsl cepenunbsl otpe3xkoB AC

BD YEeTBIPEXYTOJIbHUKA
JIeNATCs IIOII0JIaM,
YETBIPEXYTOJBHUK
napajuIeIorpaMm.

ABCD

u

BD coBnanarot, noatomy auaronanu AC u
ABCD
MEPECEKAOTCS M TOYKOM TEpPECeUCHHS
CIIeIOBaTEILHO

— =4

2

1-1 0+2 _ 4

BD: x= 2 Ty= 2 'z=
7+1
— =4

2
KoopauHaThl CepeiHbI  OTPE3KOB

AC u BD coBnamawT, mnosromy
JIMaroHaan AC u BD
YETBIPEXYTOJIbHUKA ABCD
IEPECEKAOTCS 5 TOYKOU
nepeceyeHuss JACNATCS  MOTMojaM,
CIEOBATEIBHO  YETBIPEXYTOJIBHUK
ABCD — napajinenorpamm.

4 |ABis_3-2.1 (-1)=2;1-2=-1. BA:3 5-, 1 -1=-22-1=
BBl =22 + 22 + (-1)? = 3. 1.
BA| = /(=22 + (-2)2 +12 =3,
5.

AB: 3.1=2;-1-(-1)=0;1-3=-2.
CB:3 _((1)=d;-1-1=-2;1-3=-2.
AB-CB

AB|- [CB|
2-(—4)+0-0+(-2)-2

cosgp =

V3
2

12 3

= = @ = 30°.
24/3 ¢

83

B V22402 4+ (-2)2- /42 + (—2)2 + (-2

CA:l _1=0;3-2=1;0-(-1)=1.

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

CA-TB

CA|-|CB|

B 0-(-1)+1-1+1-0
V0Z+12+12-/(—1)2 + 12 + 0]

cos@p =

=3 Q= .

Pa3znea 4. «OcHoBLI TpUronoMerpuu. TpuronoMmerpuueckue GyHKIMN.

TeopeaneCKne BOIIPOCHI.
OnpeneneHHe CHUHYCa, KOCMHYCa, TAHI'CHCA U KOTAHI'CHCA.

3HaKu CHHYCa, KOCMHYCA4, TAHI'CHCA U KOTAaHI'CHCA 110 YCTBCPTAM.

3aBHCHUMOCTh MCKAY CHUHYCOM, KOCUHYCOM, TAHTCHCOM H KOTAHI'CHCOM OJHOI'O U TOI'O

1.
2.
3.

e

e yrua.
DopMyIIbl TPUBEICHUS.

CI/IHyc, KOCHUHYC, TAHI'CHC CYMMBI U pa3HOCTHU ABYX YTJIOB.

CHHYyC ¥ KOCUHYC IBOMHOTO yTJIa.

OO6nacTpb onpeneneHuss 1 MHOKECTBO 3HAUCHUH (PyHKITHIA.
[pocreiimme TPUTOHOMETPUYECKIE YPaBHEHHS.

Pemenne TpUroHOMETpUYECKUX YpaBHEHUN

IIpakTnyeckas
BbIPa:KEeHMID).

paborta

«Ilpeobpa3oBanus

MPOCTEeHIIMNX

TPUTOHOMETPUYECCKUX
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(355 5 )
COSOL = —— —: 2.
1. Haitmmre (& & ecomn V10 y4
2V2 (375 )
sinao=——— ¢ 2m ).
n

2. Haiigure 3CoSQ, ecn 3 2
3. Haiigure S0 O, ecy €080 = 0,6 ;1w < o < 2a.

— 4+/3cos(—750°).

o] o]
5. HaliguTe 3HaYeHHE BBIPAKCHUS Stgl7”-tg 107
. @] O
6.Haite 3nauenue sepaerns: 12510 1507 - cos 1207

4. Haiinute 3HaueHue BbIpaXKEHUS

7. Haiimure 24 €08 20, eopy sina = —0, 2.
8.Haiiure — 470820, ey cos 0. = —0,4.
9. Haiizure S1N 20, ec €Os 00 = 0,6 ;1 < o < 2.

9
\/SOcos — \/_sm2 T

10.HaiiguTe 3HaU€HNE BBIPAKEHUS

IIpakTyeckas padora «PemeHne TPUTOHOMETPHYECKUX YPABHECHH .

1. Peminth ypaBHeHHsA:

=

1 X

COSX = — : 1 = 2cos—-—+y3=0
2) . 6)251n3x 1=0 B) B V3
2. PemuuTh ypaBHeHUsl, yIPOCTHUB JIEBYI0O WJIM NPABYIO YaCTh:

cos (2w — x) + sin (E—Fx):\ﬁ cos?x —sin?x =
a) 2 0)

T . - T

cosxcos——sinxsin—-=1
B 4 4 r
3. PeminTh ypaBHeHUsl, c1€J1aB NMOJCTAHOBKY:
a)Z sinx—5sinx—3=0 6)2 cos’x +5sinx—4 =10
B)c052x+5cosx=2 r)ztgx+2ctgx=5

4. PeIJ.II/ITb ypaBHeHI/Iﬂ METOAOM pasnomennﬂ HAa MHOKXHUTECJIN.
a)sinx+35in2x={] 6)2(:0521:—?(:051::{]
g (2sinx — V2)(2cosx + 1) =0

S. PemunTh ypaBHeHHs, HCIIOJIB3YH OHOPOAHOCTD:

2) sinx—ﬂcosx =0

6) sin?x —3sinxcosx +2cos?x =0

B)vﬁsinxcnsx—ksinzx =0

Paspnen S.IIpousBoaHas pyHKIuH, ee NPUMEHEHHE.
TeopeTnyeckue BONpPOCHI

1.IIponomxute onpenenenue «lIponsBoanasd-3To....»
2.PackpoiiTe reOMEeTPUYECKUI CMBICI MPOU3BOTHOM.
3.Packpoiite pusmdeckuii CMbICI IPOU3BOTHOM.
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4.Yemy paBHa MPOU3BOJIHAS CTCTICHHONW U JIMHEWHOU (DYHKITHH.

5.YemMy paBHa pOM3BOHAS POU3BEICHUS?

6.YeMy paBHA IPOU3BOIHAS CIIOKHON QyHKIHH?

7.I1pou3BoIHBIE AIEMEHTAPHBIX (PYHKIINN

8.Ilpu3Hak Bo3pacTanus, yObIBaHUS (DyHKIHH

9.CranroHapHbi€ TOUKH.

10.Kputnueckue TOUKH.

11.AropuT™ HaXO0XKACHUS TOYEK IKCTPEMyMaA.

12. AnropuT™M HaXOXJIeHUS HAMOOJBIIETO M HANMEHBIIIETO 3HAYCHUS (DYHKITUU Ha OTPE3KeE.
13.Anroput™ HccieA0BaHUs U OCTpoeHus rpaduka GyHKIUU C TTOMOIIBIO TPOU3BOTHOM.

IMpakTnyeckas padora

2
1. MarepuanibHas TOUKa JBUKETCS MPSIMOIUHEHHO MO 3aKOHY x(r) = 61" — 48t + 17 (rme x —
paccTosiHHE OT TOYKH OTCYeTa B METpax, /— BpeMs B CEKyHJaX, M3MEPEHHOE C Hadaia
nBrkeHus ). Halinure ee ckopocTth (B M/C) B MOMEHT BpeMeHH ¢ = 9 c.
2.Ha pucynke wuzobpaxén rpaduk OQYHKIOUHM y=f(X) 1 KacaTeapbHas K HEMy B TOYKE C
abcuuccoii xo. Haligute 3HaueHue npon3BOAHON (PYHKIHH f(X) B TOUKE Xo.
hy

_
3. Ha pucynke u3o6pamén rpaduk > — f (x) — MPOU3BOJHON (YHKITUU f (x), OnpeIeICHHOM

Ha uHTepBase (—8;3). B kakoit Touke orpeska [—3; 2] dyHKIUA f (x) MPUHUMAET HauOOoJbIIIee
3HauYeHHe?
¥

y=11)— P

4. Ha pucynke uzo0paxeH rpaduk mpou3BoAHOW (DYHKIHMH f{Xx), ONpeneeHHON Ha MHTEpBaJe
(—8;4). B xakoii Touke orpeska [—7; —3] f(x) mpuHUMaeT HaNMEHbIIIee 3HaUeHUE?

_ A

Sy =)

NPy

y=x —48x+ 17.

5. Haiigute TouKy MakcuMyMa (yHKIUU



6. Haiinute HanOonbIiee 3HaueHUe QyHKIUH y

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

Ipakmuueckas paboma
«I[IPOU3BOJ/[HAA U EE [IPUMEHEHUE»
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=x’—3x+4

Ha OTPE3KeE [—2;0].

Bapuanm 1

Bapuanm 2

2
1. Pemnth HEpaBEeHCTBO 4x- x > 0.

x-77
2.  Tenmo  pgBWXKETCS  TO  3aKOHY
x(t)=r£-2f¢ +5 (x — B MeTpax, t — B
CEKYH/JIax). Haiinure ckopocth u

YCKOpEeHHE Teja depe3 2c Mocje Haydaia
JIBYDKCHUSI.

3. UccnenoBars GyHKimio f{x)=x’ + 7x —
4 Ha MOHOTOHHOCTH M DKCTPEMYMBI.

4. Haiitu HaubGonbplliee M HauMEHblIee
sHauenus pynkuuM  f{x)=x- 6x° Ha
oTpeske [-2;5].

5. CocraBbTe ypaBHEHHE KacaTeIbHOH K
rpaduky GyHKIMH f{x)= x’+ 2x B TOYKe
)C():] .

12x - x

<0.
5-x

1. Pemunth HEpABEHCTBO

3

2. Teno aBMXeETCs MO 3aKOHY x(t)=§ + 6t-1

(x — B MeTpax, /— B CEKyHIax). Haiinure
CKOPOCTb U YCKOPEHHE TeJla uepe3 Sc mocje Havasna
JIBUKCHHUS.

3. Uccnenosars Gyrkimo f{x)=10 — 4x - x’ Ha
MOHOTOHHOCTH M 3KCTPEMYMBI.

4. Haiitn Hambousblliee ¥ HaWMEHBIICE 3HAUCHUS

f= 3a-x

otpeske [0;4].
5. CocraBbTe ypaBHEHHE KacaTeJIbHOH K Trpaduky
Gyskumu  f{x)=x’-3x+2 B TOUKE Xo=1

byHKIIN Ha

OTBETHBI

Ne 3a0anus Bapuanm Bapuanm
1 2

1 04107 01 TS2)

2 4dm/c; 8m/c? 31m/c; 10m/c?

3 /| Ha x€ (-0:-3,5), /1 Ha x€ (-0;-2),
ST nax€(-3,5; ) Sl nax€(-2; )
x=-3,5 mouxa min x=-2 mouyka max

4 ymax:O; ymin:‘32 22 . = i .
[_2’5][_2’5] YVmax= 73 5 Vmin 3

[0:4][0;4]

5 y=4x-1 y =1-5x

Pa3nen 6.MHOrorpaHHHUKH H TeJIa BpAalIeHHUs.

Ilpakmuueckaa paboma
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«MHOT'OI' PAHHUKU.IIpu3zma»

Bapuanm 1 Bapuanm 2

1. JlaiiTe onpeneneHue NpsiMON PU3MBI.

2. Yrto Takoe napauenenumnes? 1. Maiite  ompeneneHue  NPABUIBHOU

3. Yr0 Takoe MHOTOI'paHHUK? IIPU3MBI.

4. 3amaya: Y mapauienenuneaa Tpyu rpaHu 2. Yro Takoe xky6?
UMEIOT miowanu 2x°, 4 m’u 5 m’. Yemy 3. Uem sBisieTcd TOYKa IIEPECEUYECHUs
paBHa MoJIHAS MIOBEPXHOCTh JuaroHayiel napasuienenunena’?
napajuienenunena’? 4. 3apava: Y napajuienenunena Tpu rpaHu

5. 3amaua: OcCHOBaHME NHPAaMHABI — uMeIoT momama 3 m°, 6 M° wu 7 M.
IIPSIMOYTOJIBHUK €O CTOpoHamu 9 u /2 Yemy paBHa T1OJHas IOBEPXHOCTH
cm, Bce O0KOBBIE pEOpa paBHBI 12,5 M. napauienenuneaa?
Haiigure 00bEM mupaMubl. 5. 3agaua: bokoBeie pEéOpa HAKIOHHOMN

TPEYrojJbHOW NpPU3MBI paBHBI /5 M, a
PAcCTOSIHUS MEXKIY COIEPIKAIMMMU UX
MapaJuIeIbHBIMU TPSAMBIMU 26 M, 25 M
u /7 m. Haligure 00bEM PU3MBI.

«MHOI'OI'PAHHUKH .ITupamugay

Bapuanm 1 Bapuanm 2

1. [aiite  ompeneneHue  MpPaBUIBLHOM 1. [aiite omnpeaeieHue anogemMsI
IIUPAMHUIBL. IIPABWJIBHOM NHUpaMU/IbIL.

2. Kakoil MHOrOrpaHHUK  Ha3bIBaeTCA 2. Kakoil mnapasmienenuresn Ha3bIBaeTCA
MpaBUIBHBIM? MPSIMOYTOJIbHBIM?

3. Uro Takoe JIMHEHHBIE  pa3Mepbl 3. Uemy paBHa OOKOBas ITOBEPXHOCTH
IPSIMOYTOJIBHOTO Napajuienenunena’? PSIMON IPU3MBI?

4. 3amaya: M3mepeHus npsMoyrojbHOTO 4. 3apava:Hailigure JIMaroHaian
napawienenunena 15 m, 50 m u 36 m. MPSIMOYTOJIBHOTO TapaJijIesienunea mo
Haiimure pebpo paBHOBEIHMKOTO €My TpéM ero uzMepenusim: 2 cm, 3 cm, 6
KyoOa. cM.

5. 3agpava:Bricora MPaBWIbHOMN 5. 3amaya: OcHOBaHME NHUpPAMHUABI —
YEeTBIPEXYTOJIBHOM MHUpaMUbl paBHA 7 IPSIMOYTOJIBHUK CO CTOPOHaMH 6 ¢M U
cM, a CTOpPOHa OCHOBaHuA & cMm. 8 cm. Kaxmoe OokoBoe pebpo
Haiinute 60koBOE pedpo. nupamMuasl paBHo /3 cm. Breramcnure

BBICOTY ITUPAMU/IBI.
Ilpakmuueckaa paboma
«TEJIA BPAIIIEHU A »
I BapuanT II Bapuaunr

1.Jaiite ompeaeieHue LWIMHAPA. 1. [aiite ompeneneHue KOHYCa.

Hapucyiite  nwimHOp,  yKaXWHTE  €ro Hapucyiite  KOHyC, yKaXHTE €ro

00pa3yIoLLyI0, paANyC U OCEBOE CEUEHHUE. o0pa3yIollyto, paaumyc, BBICOTY U

2.Kakoil kOHyc Ha3bIBa€TCi MPSAMBIM? 0OCEBOE CEUCHHUE.

Crnenatb pUCYHOK. 2. Kakoil nunMHIp Ha3bplBaeTCs MPSMBIM?

3.Kakas

IIJIOCKOCTh Ha3bIBACTCs

CrenaTth PUCYHOK.
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JuaMeTpaibHON IUIOCKOCThbIO Imapa? Yro
Takoe 600 kpyr? Crenarb pUCyHOK.
4. 3anava: Kyda meOHs nMeeT KOHMUECKYIO

dbopMy, paguyc OCHOBaHHS KOTOpoil 4 M , a

obpazyromas 5 M. Haliqute 00bEM 111e0HS.
5.3agaua: Haiitu muomaabs cedyeHus Iiapa
paguycomM 25 cM MJIOCKOCTBIO,
npoBeA€HHOW Ha paccrossHun 20 cMm oT
LIEHTpa 11apa.

3. Kaxas IJI0CKOCTh Ha3bIBAETCS
kacarenbHoM Kk mapy? Cpenate
PHUCYHOK.

4. 3amaua:06béM mapa pasen 2887 cyp?,

Haiiaure miommanb moBEepXHOCTH IIapa.
5. 3agaua: ITmomane OOKOBOH
TIOBEPXHOCTH KOHyca paBHa 157 cM? a
IWIOmaAL €ro OCHOBaHMA Ha 67cwm’

MmeHbIne. Haliaure 00bEM KoHYCA.

Paszgea 7.11epBooOpasHas dyHKINSA, €€ NPUMEHEHHe.

TeopeTnueckue BOIPOCHI:

ITIponomxkute onpeaenenne « PyHKIUS Ha3bIBACTCS MEPBOOOPA3HOM---«
2.PackpoiiTe reOMETPUYECKHUI CMBICI ONPEICICHHOTO HHTErpaa.
3.IIponomxure onpenenenue «KpruponuHelHas Tpaneuus-3To—
4.Chopmynupyiite popmyny Herotona-Jlelioauma

5.B 4em 3akitouaeTcst 0Ol BUJ] BCeX MepBOOOpa3HbIX?
6.1lepeuncnure npaBuiia BBIYUCICHUS HHTETPAJIOB.

I BapuanT

II BapuanT

1Haiitn oOmmii BuI TEpBOOOpa3HBIX AJs
byHKIIUU

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

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

2. Haiitu nepBooOpa3Hyto QyHKIMH  f(Xx)=5x
+ x’, rpaduk KoTOpOUH MIPOXOJUT Yepes

TOuKy (1,3).
2
3. BbIuucIuTh HHTETpan  + x’ +x)dx.
4. Boruncnuth IUIOIIA/b ¢burypsi,
OrPAaHUYECHHOMN JIUHUAMU  y =3-X U

Yy =-x"+2x+3.

1.Haiitn oOmmii Bug mnepBooOpa3HBIX IS

byHKIMHA

a) f(x)= 3cos x + sin4dx;

6) flx)=x"+x.

2. Haiitu nepooGpasnyro GpyHKuuu f{(x)=3x’-
5, TpaduK KOTOPOIl  TPOXOITUT Yepe3
Touky (2,10).

1
3. Berupcauts uHTErpan 0 x? +2x)dx
4. Brrancnuth TUIOIAIb ¢burypsi,

OTPAaHUYEHHOMN NUHUAMU ) = 3+2x U
y = x>-2x+3.

Pa3zgea 8 Crenenu u kopuu. Ctenennasg GyHKIus.

Teopernueckue BOIPOCHI:
1). latb onpesneneHne CTeneHHON PyHKLIUU

2). latb onpezenieHue UppaloHalbHbIX YPABHEHUH.
3). 3anucaTh aNrOpUTM pellleHHs] HPPALMOHAJIbHBIX YPAaBHEHUHM U HEPaBEHCTB.

I BapuanT

II BapuanTt

1. Iloctpoutp rpaduk QYHKIMM W HalTH

2

Y x

00

1. Iloctpoutps rpaduk QyHKIMM U HalTH
00Dy =X
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2. Pemnth ypaBHeHue: V3 — X = 2

2. Pemuth ypaBHenue: VX — 2 =5

3. Pemuts ypaBHeHHe:3VK —3=5

3. Pemuts ypaBHeHI/Ie:3VK —-17=2

4. Pemnth HepaBeHCTBo:m <5

4. Pemuth HepaBeHCTBO: V22X — 3 > 4

5. PemuTh HEpaBEHCTBO:
V3+2x=+x+1

5. Pemuth HEpaBEHCTBO:
V3 —x=+3x-5

Paznea 9.Iloxa3zareabHas GyHKIUSA
TeopeTnueckue BOMPOCHI:

1). [laTh onpezenenue noka3aTelbHON QyHKINH.

2). 3anucath CIEJCTBUE , IPUMEHSIEMOE TIpU
3). 3anucarb TeopemMy U CJie[ICTBHE , I
HEPaABEHCTB.

pCHICHUHN ITOKA3aTCIbHBIX ypaBHeHHfI.
PUMCEHSIEMbBIC TIPU PCEHICHUHU MOKA3ATEJIbHbIX

I BapuanT

II BapuanTt

1. IMoctpouts rpadpuk (GyHKIMM W 3amucarthb
ero coiictea:y=4"

1. IMoctpouts rpadpuk (yHKIMM W 3amucaTth

l)X

€ro CBOMCTBa: y=(4

3
(E) = i 2. Pemmth ypaBHeHHE: 3% 7
2.Pewmuts ypaBHenue: \3 81
3. Pemuthb ypaBHEHueE: 3. Pemuthb ypaBHEHue:
64 — 8 —56 =0 16— 17-4°+16 =0
4. Pemmrs HCPABCHCTBO: | 4 Permurs HepaBeHCTBO: 2%rs g+t =12
23X+2 _ 23X—2 < 30 ' p '
2x*-18
z 2x2-3% - ? 5. PeluTh HEPaBEHCTBO: O =1
5. PemnTh HepaBeHCTBO: 9 7

6.Pemnts cucremy:
X—y=2
{3X+Y =27

6. Pemuts cucremy:
{x + 2y = 3
3*¥ =81

Paznea 10.Jlorapudmol./lorapudmudeckas GpyHkmus

TeopeTnyeckue BOMPOCHI.

1.CgoiictBa norapudmos.

2.0npenenenue gorapupMUIecKont GyHKIIUH.
3.Crioco0s!1 pernieHus ypaBHEHH U HEPaBEHCTB

CaoiicTBa Jorapu¢gmosn

I BapuanT I Bapuanrt
1. log,81 I log, 1
) 1 1 25
. log,—
g4 16

2. log,, 11
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3. log13
4. log,log,9
Ig125
s &2
g5

6. log,12-log,3+log 9
7. 2log, 6 +log, %- log, 35
8. log,6+log,4+1lo =

. log, g; g3 24

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

10. 2log, 8 +log, 12—2 - log, 25

3. log;log,, 2
4. log, 625
1g27
lg3

6. log;10+log, 50- log. 4

2
7. log, 5 +log, 25 +log4g

8.3log, 4 +log, %- log, 15

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

«Jlorapu¢pmuveckasi pyHkuus, ee CBOMCTBA

u rpapux»

I BapuaHT

11 BapuanT

1) Tloctpouts rpaduku QyHKIMH Yy=logX,
1
y=log 2 x
2) IlpuBectn 3 mnpumepa Bo3pacTarolen
norapudmuueckoit QyHKIMH

3) IlpuBectn 3 mpumepa yObIBaromiei
JorapupMuIecKoid (yHKIIHA
4) CxemaTHuecKu u300pa3uTh TIpapuKu

dynxuuit y =log, x,y =log,, x

5) Haiitu ob6nacte onpeneneHus: GyHKIIUHA

y=logg(x* +4x —5)

1) Toctpouts rpaduku QyHKIMH Yy=logX,
1

y=log 2 x

2) IlpuBectu 3 mpumepa BO3pacTarOLICH

norapudmuueckoit QyHKIMU

3) IlpuBectn 3 mnpumepa yObIBarolei
JorapupMuIecKon QyHKIIHA

4) CxemaTHyeckn H300pa3UTh
dynxumit ¥ =1og, x|y =log, x

rpaduKu

5) Haiitu o6nacte onpeneneHus GpyHKIUHN

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

«JIorapn([)anecmde YPaBHCHUS

I BapuanT

II BapuaHT

Pemure ypaBHeHHE:!
1) log,0x-11)=2;
2) 10g4(2x- 7)=0;

log, Gx+12)=-1

3) o8 :
4) log, - 4x)=2
5) logi(x+5):-3

3

6) logs(x* — 6x+17)=)
7) log,Gx +2) =log, (x +4)

Pemure ypaBHeHHE:
1) 10g4(3x- 2)=3;
2) log,(x-10)=2;
3 log;(2x+16)=-2

4) log G- 2x)=1;
logl(x- 4)=-3

2

6) logs (x? —11x + 43) -,

5)
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8) loggs & x? +5x+7)=log,, A0x - 7) T)log, - x)=log,( - 2x)
9)log’ x - 4log, x+3 =0 8) log,, (e +4x+5):10g02 Cx-31)
10) logy(x-2) +logx(x-3)=1 9)log’ x- 6log, x +8 =0

10) In(x +4)- In(x- 3)=In8

Pa3zngen 11 Dy1eMeHTHI KOMOMHATOPUKH, CTATHCTHKH H TEOPUH BEPOSTHOCTEH

1.IIponomxute onpeaenenne «CirydaitHoe cOOBITHE-ITO. ..... [IpuBeauTe mpumep.
2.IlpuBenute mpuMep JOCTOBEPHOTO COOBITHSI.

3.IlpuBenute mpuMep HEBO3MOKHOTO COOBITHS.

4 TIponmoimkute onpeneneHue «BeposTHOCTh CIIYyYaitHOTO COOBITHS-ITO. . .»
5.ChopmynupyiTe MpaBUII0O YMHOXKEHUS BEPOSTHOCTEH.
6.ChopmynupyiiTe mMpaBUIO YMHOKEHUS BEPOSTHOCTEH.

7.Kak HaiiTu cpeaHee apuMeTHIeCKoe YUCIOBOTO PsJIa.

8.Kak HaliTu MeaMaHy 4nCIOBOIO psija.

9.Kak BbrymucisieTcst pa3zMax 4ucjaoBOTO psjia

10./171s1 yero Hy>KHBI AUATPAMMBI,TPaPUKH.

11.YTo n3y4aeT cTaTUCTHKA.

12.ITponomxure onpenenenue «llepecranoBKU-3TO....»

13. IIponomkute onpenenenne «Pa3menieHusa-3to....»

14. Ilponomxute onpenenenue «CoueTaHus-3T1o0....»

Pa3zngea 11 Dj1eMeHTHI KOMOMHATOPUKH, CTATHCTHKH H TEOPUH BePOSTHOCTEH

1.IIponomxute onpeaenenne «CirydaitHoe cOOBITHE-ITO. ..... [IpuBeauTe mpumep.
2.IlpuBenute mpuMep JOCTOBEPHOTO COOBITHSI.

3.IlpuBenuTte npuMep HEBO3MOKHOTO COOBITHS.

4 TIponmomkute onpeeneHne «BepossTHOCTh CIIyYaifHOTO COOBITHS-ITO. . .»
5.ChopmynupyiTe MpaBUII0O YMHOXKEHUS BEPOSTHOCTEH.
6.ChopmynupyiiTe mpaBUIO YMHOKEHUS BEPOSTHOCTEH.

7.Kak HaiiTu cpeaHee apuMeTHIeCKOe YUCIOBOTO PsJIa.

8.Kak HaliTu MeMaHy 4nCIOBOIO psija.

9.Kak BbrymucisieTcst pa3Max 4YucjaoBOTO psijia

10./171s1 yero Hy>KHBI AUATPAMMBL,TPaPUKH.

11.YTo n3y4aeT cTaTUCTHKA.

12.ITponomxure onpenenenue «llepecraHoBKU-3TO....»

13. IIponomkute onpenenenne «Pa3menieHusa-3to....»

14. Ilponomxkute onpenenenune «CodyeTaHus-3T1o0....»

Bapmnanr 1 Bapuanr 2
1.B ypue 12 onrHaKOBBIX 110 pa3Mepam U 1.B ueMnnonare 1o ruMHacTHKE y4acTBYIOT 50
BECy LIAPOB, U3 KOTOPBIX 8 yepHbIX 4 OenbiX. | cmopreMmenok: 24 u3 CIIA, 13 u3 Mekcuku,
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W3 ypHbl n3BnekaroT oauH map. Kakosa
BEPOSITHOCTH TOTO, YTO U3BJICUEHHBIN IIap

OKaxkeTcs 0eJIbIM?
2.13 600 Haynauy B34TbIX neranei 12
OKa3aJMCh OPaKOBAaHHBIMHU.

Haiitu yacToTty nosiBneHust 6pakoBaHHbBIX

JIEeTaJIeH.
3.Ha cknane nmeercsa 50 neraiei,

M3TOTOBJIEHHBIX TpeMs Opuragamu. 13 Hux
25 W3roTOBJEHO MepBoH, 15 — BTOpoit u 10 —
TpeThel. HaliTu BEpOsITHOCTH TOTO, 4TO Ha
cOOpKy MOCTYIWIIA 1€Tallb, U3TOTOBJIECHHAS

BTOPOI1 MU TpeTheil OpUraou.

4.B onHoii ypHe 4 GenbIX U 8 YepHBIX IIapoB,
B ipyroii — 3 6enbix 9 yepHbIx. U3 Kaxmoit
YPHBI BBIHYJIU 10 1mapy. HaliTi BeposTHOCTh
TOTr0, YTO 00a 1apa OKa)KyTcsi OeIbIMU.

5.B ciay4ailHOM 3KCEpUMEHTE
CUMMETPHYHYIO MOHETY OpOCaroT

YCTBIPCIKIDbI. Haiinure BEPOATHOCTH TOI'O, YTO

opeI He BbIMaJeT HU pa3y.

octasibHble — U3 Kananel. [lopsaok, B KOTOpoMm
BBICTYIIAIOT TMMHACTKH, onpezensercs
xKpebueM. Haiinure BepOSTHOCTH TOTO, YTO
CIIOPTCMEHKA, BBICTyIAOLIasi IEPBOH, OKAXKETCS
n3 Kananpr.

2.B cpennem wu3
MIOCTYNMBIIMX B IPOAAKY,

1400 camoBBIX HACOCOB,
14 monarexaror.

Haiinure  BeposATHOCTH  TOro, YTO  OJIUH
CIIy4ailHO BBIOPAHHBIN JUIsi KOHTPOJISI HAcoC He
MIOTEKAET.

3.®abpuka BbITyCKaeT CyMKH. B cpenHem Ha
190 xayecTBEHHBIX CYMOK MPUXOJHUTCS BOCEMb
CYyMOK €O CKpbITBIMH fAedekramu. Haiigure
BEPOATHOCTb TOTO, YTO KyIUIEHHas CyMKa
OKaXeTCsl KayeCTBEHHOM. Pe3ynbrar okpyriaure
JI0 COTBIX.

4.B xapmane y Iletn 6110 4 MOHETHI 11O pyOITIO
u 2 MoHeTel mo 5 pyOunei. Ilers, He risAng,
MEPEeNIOKUI KaKhe-TO TPU MOHEThl B ApPYroi

KapMaH. Haiaure BeposSTHOCTb TOrO, 4TO
NATUPYOJIEBbIE MOHETHI JIeKaT B  pa3HBIX
KapMaHax.

5.B cny4aiiHOM »3KcrnepuMeHTe OpocaroT TpH
urpajipHele Koctd. Halinure BeposTHOCTH TOTO,
YTO B CyMMe€ BBINAAET 7 OYKOB. Pesynprar
OKPYIJIUTE JI0 COTHIX.

Bapuant 1 Bapuanr 2

11meroTcst manHble O pesyibrarax | Nel

coauM HK3aMeHa 1o wmaTremaTuke | IMeroTcst aHHble CpaBHHUTEIBHOTO aHajiu3a WTOTOB
TPYIIIBI u3 20 CTYZIEHTOB: | BXOJHOT'O KOHTPOJIS 10 MAaTEMAaTHKE:
5,4,2,4,5,3,4,3,2,5,2,3,2,3,5,4,4,3,4,3. Vueb. rong | I'pynma | KauectBo | YcmeBaemocTh
[Ipoananu3upyiiTe u TOpeACTaBbTE %

I/IH(bOpMaLII/Ho O pe3yinbTarax B BUIC 2021-2022 110 4,8 19
AnarpaMMal. 130 12,5 37,5

Ne 2[IpoBenu HECKOJIBKO W3MEpPEHUI 140 9 22,7
ciay4daitHoM BenuuuHbl:34; 66; 54; 62; UMo20 8,77 26,4

66; 28; 16; 44; 48; 62. HafII[PITe 2022-2023 180 3,4 37,9

cpenHee  apuMETHYECKOE  3TOTO 160 11,1 18,5

Habopa Yucel. } U020 725 282

Ne 3HUp0BUeHH HCCKOIIEKO M3MCPCHHM [Ipoananu3upyiiTe M NpeacTaBbTe HHPOPMAIMIO O
CllyHanHOn BeMMMHEL 19; 27; 24; 24; KaueCTBE W YCIIEBAEMOCTH B BUJIC JMarpaMMmBbl.
28. Haiipure menpany sToTO Habopa 2[IpoBenn  HECKOJNBKO  H3MEPEHHH  CllydailHOM
amcel. BenmumHbr 800; 2000; 1400; 1400; 900. Haiimute

Ne4 [IpoBenu HECKOJIBKO H3MEPEHUMH
ciayuyaiinoit  BenmmuuHbl: 1000;  1200;
1300; 1900; 1600; 500; 500;1700;

cpenHee apu(pMeTHUECKOe ITOro Habopa Yuce.
Ne 3[IpoBenu HECKOJIBKO M3MEpPEHUN CiydailHON

%
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1000; 1000. Haiigute Momy 3TOTO
Habopa yucen.

Ne 53a 9 jer  mokasaTenu
POXIaEMOCTH JIETei B JiepeBHE:S; 4;
3; 6; 10; 9; 3; 3; 8. Haiigure cymmy
CpeIHEero apu(HMETHIECKOTO u
MEMaHbI 3TOTO Habopa Jrcer.

BenuuuHbBL:15; 22; 22; 10; 23; 16; 10; 17. Haiigure
MeMaHy 3Toro Habopa Jucer.

Ne 4[IpoBenu HECKOJIBKO M3MEpPEHUN CiydailHON
BeanuuHBL28; 20; 26; 20; 12; 26; 48; 32; 20. Haigure
MOJly 3TOT0 Ha0opa 4uces.

Ne 5Ckopocts 10 aBTOMOOMIIEH, MpOE3kKaBIIUX Yepes3
nepekpécTok cocraBmia (km/4): 36; 40; 30; 58; 68; 37,
61; 53; 41; 36. Haiinure pa3HOCTb CpEIHETO
apu(pMETUIECKOTO U MOJBI TOTO HAbOpa Yucel.

mud.3aueT mo yueOHOM TUCIUIUIUHE

3a 1 cemecTp Ha 6a3ze OCHOBHOTrO 00111ero 00pa3oBaHUs

Bapuanr |

1. Haiinure 3Hadenue BepakeHus 1 :

2 5
a. bz] npua=—,b=——,c=0,6.
c 3 6

3

2. IlpencraBbTe OOBIKHOBEHHYIO IPOOD 7 B BUJIE ACCATUYHOMN MEPUOTUIECKOI Tpoou.

3. Yucno 0,000314 mpeacTraBpTe B CTAaHAAPTHOM BHJIE.
4. Haitnure npousBenenue uucen a = 5,4 u b =0,2468101... ¢ TOYHOCTHIO IO TECATHIX.

5. Onpenenute x, ecmn 10g . X == 2:

6. Pemiure ypaBHeHue: /x +2 =3;
7. Pemute ypaBHenue: 5* = 125;

log.5
t

=

+ log-0,2
8. ].Uﬂ:l’

9. Pemnre HepaBeHCTBO:  logx(x-1)> 3;

10.

Bapuant 11

1. Haliure 3Hauenue BoIpaxenus 1: (a*— ;) nmpua=—~,b=—7,c=1,6

N

. Pemmute ypaBuenue: 12 +3x =2 ;
Pemmure ypaBHenue: 3* = 81;

~N N L bW

£log. 8
g O

. Onpenenure x, ecnu 10g3 x=-1:

2’ 5
4

. [IpencraBbTe OOBIKHOBEHHYIO APOOH 7 B BHJIE JICCATUYHOMN MEPUOIUIECKOM TpOOH.

. Yucino 0,0000271 npencraBbTe B CTAHAAPTHOM BHUJIE.
. Haiinure npousBenenue uucen a = 3,2 u b = 0,02345202...c TOYHOCTHIO JO COTHIX.

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

10.

| 3aJaHue | OTtBeThl | OTtBeThl | bajuibl
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I BapuanT 2BapuaHT
1 2.4 4/3; 1
2 0,428571; 0,571428; 1
3 3,14 -10% 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; oo) (0;2,5 ) 1
10
Otmerka Ymucio 6215108, He0OX0AUMOE /IS NOJYYeHHUS OTMETKHU
« 5» (OTIM4YHO) 10
« 4» (xopo1io) 9-8
« 3» (YIOBJIETBOPUTEIBHO) 7-6
« 2 « (HEeYIOBJIETBOPUTEIILHO) MeHee 6

3agaHus 1JIs IPOBeCHUsI IPOMEKYTOYHOM aTTECTALIMM N0 Y4eOHOM IUCHUILIHHE B (popme
JK3aMeHa

3ananme 1 (mpakTH4eckoe)
Texer 3apanus: BoInoaHUTE 25K3aMEHAITMOHHYIO padoTy

1 BapuanT

1 B mauke 500mucroB Oymaru ¢opmata A4. 3a Henmemo B oduce pacxoayercs 1800 muctos.
Kakoe HaumeHblIllee KOIMYECTBO Mayek OyMaru Hy>KHO KyIUTh B opuC Ha 6 Henenb?

2.AHaHacwl cTost 85 py0. 3a mTyky. Kakoe MakcMMabHOE YMCIIO aHAHACOB MOXKHO KYIUTh Ha
500 py0., ecnu ux 1ena cuuzurcs Ha 20%?

3.Mara3un 3aKyrnaeTr [BETOYHbIC TOPIIKU O ONTOBOM 1eHe 120 pyOneit 3a MTYKy U IPOJAET C
HareHkoit 20%. Kakoe Hanboupliiee YMCI0 TaKUX TOPIIKOB MOXKHO KYIUTh B ’TOM Mara3uHe Ha
1000 py6mnei?

4. KnueHT Xx0o4eT apeH10BaTh aBTOMOOUIIb Ha 2 CYTOK Ui MOE3KU MpoTsikeHHOCThIo 400 kM. B
Ta0JIMIIE TPHUBEICHBI XapPAaKTCPUCTUKUA TPEX aBTOMOOWIICH W CTOMMOCTH apeHabl. [loMuMmo
apeH/Ibl KIIMEHT 00s13aH OIJIATUTh TOIUIMBO ISl aBTOMOOMIIA Ha BCIO moe3aky. Llena nuzenpHOTrO
torBa— 19 py0 3a nutp, 6ersuna—23 pyo 3a 1uTp, raza— 16 pyo 3a mutp. Kakyio cymmy B
pyOJIsIX 3aMIaTUT KJIMEHT 32 apEeHAY U TOIUIMBO, €CJIM BEIOEPET CaMblii JeIeBbIi BapUaHT?

ABtomoOwis | Toruso Pac?gi;%%%nii) Ape(I;I;II?Z:J;a:;TKH)
A JuzenbHoe | 5 3900
b benzun 11 3100
B l'az 15 3000

—_— T—dx —
5.Pemnte ypaBHEHHE §—x=5.42 t=32. 7logs(—2x—7)=3.
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8.Ha Ttapenke nexar oauHaKOBbIE Ha BUJ MHUPOXKKU: 4 C MsicoM, §C KamycTod U 3 C BUIIHEH.
[lerss BBIOMpaeT Hayrajg OAMH MUPOXKOK. HalauTe BEpOSITHOCTH TOTrO, YTO STOT MHUPOKOK
OKQ)KETCS C BUILIHEHM.

9.Haiinure 3HaYCHUE BBIPAKCHHS logs0,2 +logg 54
10. VYcraHOBHUTE COOTBETCTBHE MEXIy HEPABEHCTBAMU U MHOXKECTBAMU HX PEIICHUSIMHU.
HEPABEHCTBA

1 x—3
>0 ,_ <0
A —2)x=3) 7 537 >3 plogix>1 px—2
PEILIEHUS

11.0cHoBaHuEM MUPaMUBI SBISIETCS MPSIMOYTOJIBHUK co cTopoHamu 3 u 5. Ee 00bem pasen 80.
Haitaure BbICOTY 3TOM MUpaMUIbI.
12.AkBapuyM umeeT GopMy MpsSMOYTOJIbHOTO Hapaenenunena ¢ pasmepamu 80cm x 30cm X
40cm. CKoJbKO JUTPOB cocTaBisieT 00béM akBapuyma? B omgHom mutpe 1000 kyOmueckux
CaHTUMETPOB.

mgzlﬂ+z
13.MarepuanibHass TOYKa JBMKETCS NPSIMOJMHEWHO IO 3aKOHY 2 (rme x—
paccTosiHuE OT TOYKM OTCYE€Ta B MeETpax, f— BpeMs B CEKyHJaX, W3MEpPEHHOE C Hadaia
nBrxeHus ). Haliaure ee ckopocTsb (B M/C) B MOMEHT BpeMeHH =4 c.

3 .
14 Pemvre HEpaBEHCTBO *—125 5¥ =125
1.5 a)Pemmte ypasnenue €08 2x+3 Sm(_x) —2= 0'6) VYKakure KOPHU TOrO ypaBHEHHUS,

—: 37

MIPUHAJISKAIINE OTPE3KY 2

2 BapHaHT

1. B mauke 500 auctoB 6ymaru ¢gopmara A4. 3a Hemenmto B oduce pacxoxyercs 1300 aucTos.
Kakoe HaumeHblIee KOJIMYECTBO Mayek OymMard Hy>KHO KyIHUTb B ouc Ha 6 Heaens?

2. CromMoOCTh Mpoe3sia B MapuIpyTHOM Takcu coctaBiseT 20 py6. Kakoe Hanbosbiiee 4ucio
MOE310K MOXKHO Oy/IeT COBEPIUThH B 3TOM MapIIpyTHOM Takcu Ha 150 pyO0., ecnu 1ieHa mpoesa
cHusurcs Ha 10%7?
3.Mara3uH 3aKymnaeT I[BETOYHBIC TOPIIKK MO OonToBOW IeHe 90 pyOueii 3a mTyKy U MpoaaeT ¢
HaneHkoil 15%. Kakoe HanOosnbliee 94iCio TaKUX TOPIIKOB MOXHO KYNHUTh B ’TOM Mara3uHe Ha
700 pyOmeii?
4.CTpOUTENbHBIN TOAPSATINK ITIAHUPYET KynmuTh 20 TOHH OOJUIIOBOYHOTO KUPITHYA Y OJTHOTO W3
TpE€X mocTaBIMKOB. OOUH KUpnUY BecHUT SKr. Bo ckombko pyOnelt oboiinércs nHamboiee
JICIIEBBIN BAPUAHT MOKYNKH C YYETOM JOCTaBKHU?

Ilena kupnuya |CrommocTh

Hocrapuaxk (py6.3a 1 mit.) | mocraBku (pyo.)

CnenuajbHble yciaoBusl

A 19 3000 Her

JlocTtaBka OecriiaTHasi, €CJIM CyMMa

B 18 5000 3akaza npesbimaet 50 000 py6Giei

[Tpu 3axa3e ToBapa Ha CyMMY CBBIIIIE

B 16 6500 50 000 py6ueit ckuaka Ha qoctaBky 50%

v/ _ S+x _
5.Haiinure KopeHb ypaBHEHHS —32-x=2. 6.3 =27. 7logz(—2—x)=2.
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8. B smuke nexxar ogMHaKOBbIE HA BUJ pydKH: 1 KpacHas, 8 yepHbIX U 6 cuHuX. Bacs BeIOMpaeT
HayraJl oJHy pyuKky. Haiinure BeposITHOCTb TOTO, YTO 3Ta PydKa OKa)KETCsl CUHEH.

9.HaiiguTe 3Hau€HUE BBIPAXKCHMUS logg80 —loggl,25
10. VYcraHOBHTE COOTBETCTBUE MEX]y HEPAaBEHCTBAMM M MHOXXECTBAMU HUX PEIICHUSMHU.

1

— _x =0
HEPABEHCTBAA)10Z:Xx >0 52" >2 g7=7 =% pxx—D»
PELIEHUS
1 i gg  3) - -
) 0 1 X | X
2) » ) s R
v 0 hovers ok

1

11.0cHoBaHuEM YETHIPEXYTOJBHON MUPAMUBI SBJISETCS MPAMOYTOJBHUK CO CTOpOHaMH 6 u 8.
Haiiaure BbicOTy 9TOM nupamubl, eciu e€ 00bEM paBeH 60.

12AkBapuym nmeet GopMy IpsSMOYTOJIBHOTO Mapajuienenunena ¢ pasmepamu 80cm x 40cm x
40cMm. CkonbKO JHUTPOB cocTaBisgeT o0béM akBapuyma? B ognom sutpe 1000 xyOmueckux

CaHTHMETPOB.

|
x(t) == +2

13.MatepuanpHasi TOYKA JBHXKETCS NPSIMOJIMHEHHO TI0 3aKOHY 2 (rme x—
paccTosiHue OT TOYKH OTCYeTa B METpax, f— BpeMs B CEKyHJaX, M3MEpPEHHOE C Hadvala
nBwKeHus ). Halimure ee ckopocTh (B M/C) B MOMEHT BpeMeHHu ¢=1 c.

N .
14.Pemre nepasencrso 3° — 81~ 3* =9

15.a) Pemure

ypaBHEHUE

2sinx — cos(—x) —

3]
ypaBHEHUs, IIPUHAJICKALIUE OTPE3KY 21"

3 BapuaHT

1

" 7'0)Haitnure Bce  KOpHH  3TOTO

1. B mauke 500mucroB Oymaru ¢opmarta A4. 3a Henmento B opuce pacxoayercs 2300 aucTos.
Kakoe HaumeHbIlIee KOJIMYECTBO Mayek OyMaru Hy>KHO KyIUTh B OUC HA 5 HeNeNnb?

2. CromMoOCTh Mpoe3sia B MapuIpyTHOM Takcu cocrtaBiseT 50 py6. Kakoe Hanbosbiiee 4ucio
MOE30K MOXKHO Oy/JeT COBEPIUTh B 3TOM MapIIpyTHOM Takcu Ha 150 pyO0., ecnu 1ieHa mpoesia
cHusurcs Ha 10%7?
3.Mara3uH 3aKkymnaeT I[BETOYHBIC TOPIIKK MO OonToBOU HeHe 90 pyOueii 3a mTyKy ¥ MpoaaeT ¢
HaneHkoil 25%. Kakoe HanOouipliiee YMCI0 TaKUX TOPIIKOB MOXKHO KYIUTh B TOM Mara3uHe Ha

700 pyOmneii?

4.CTpoUTeNbHBIN TOAPSATINK IIAHUPYET KynmuTh 20 TOHH OOJIUIIOBOYHOT'O KUPIIHYA Y OJTHOTO U3
Tpéx mocraBmMKOB. OnuH kuprnud BecuT 4kr. Bo ckombko pyOnelt oboiinércs namboiee
JICIIEBBIN BAPUAHT MOKYNKH C YYETOM JOCTAaBKHU?

[Hena kupnuya

CtronMoOCThH

IocraBmmk e | o) || () CnenuanbHbie yCJI0BHUS
A 19 3000 Her
JlocTaBka OecruiaTHas1, €CIIM CyMMa
b 18 5000 3akasa npesbiiaer 50 000 py6uieit
B 16 6500 ITpu 3aka3e ToBapa Ha CyMMY CBBIIIE

50 000 pyGueii ckuaka Ha gocTaBKy 50%

S.Halinure KOpeHb ypaBHEHHUS
8. B smuke nexxar oguMHaKoBbIE HA BUJ pydkH: 1 KpacHas, 8 yepHbIX U 6 cuHuX. Bacs BeiOMpaeT
Hayraj oAHy pyuky. Halinure BepoATHOCTb TOTO, UTO 3Ta pyYKa OKaXETCsI YEPHON

V16 —4x=2. 6.21_4)( = 32. 7 log,(x—3) =6.
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. | 2+1 4.

9.HaiinuTe 3HaueHNE BBIPAXKEHUS 0gs0,2+ 080,5

10.Kaxxnqomy u3 4eThIpEX HEPABEHCTB B JICBOM CTOJIONE COOTBETCTBYET OIHO W3 PEIICHUUN W3
IPaBOro CTOJOIA. YCTAaHOBUTE COOTBETCTBHE MEXJIy HEPAaBEHCTBAMHM M MHOXXECTBAMH HX

PELICHUSMU. HEPABEHCTBA
1 x—3
>0 A—x+3 -~ <0
A G-2x-3) g3 >3 pylogzgx>1 =3~
PEHIEHUA
1 é x 3 < e —
> 5 = “>—s s

11.0cHoBaHueM MUPAMUIBI SIBISIETCA MPSAMOYTOJIBHUK co ctopoHamu 4 u 5. Ee o0bem pasen §0.
Haitnure BbICOTY 3TOM MUpaMUIBI.

12.AxBapuyM umeeT GopMy IpsIMOYTOJIBHOTO Hapasuienenunena ¢ pazmepamu 50 cm x 30cm X
40cm. Ckonpko JIUTPOB cocTaBiisieT o0bEM akBapuyma? B omHom mutpe 1000 xyOuueckux
CaHTHUMETPOB.

1

2
x(t)==t"—t+14

13. MarepuanbHasi TOUKa JIBUYKETCS MIPSIMOJIMHEIHO 10 3aKOHY 2 (roe x—
paccTosiHHE OT TOYKM OTCUeTa B METpax, t— BpeMs B CEKyHAaxX, M3MEpeHHOe ¢ Hauaia

newxkenns). Haiinure ee ckopocTs (B M/c) B MOMEHT Bpemenu [ = 3e.

~ .
14.PemnTe HEpaBEHCTBO S*—125 5* =25

15.a) Pemmre ypasuenue €08 2x+3 sin(—x) —2= 0'6) VYKaxuTe KOPHU ATOTO ypaBHEHWS,

3
;;3.75].

MPUHAJIEKAIINUE OTPE3KY [

4 BapuaHT

1.B mauke 500mmctoB Oymaru ¢opmara A4. 3a Hememo B oduce pacxomyercs 1600 muctos.
Kakoe HaumeHbIllee KOIMYECTBO Mayek OyMaru Hy>KHO KylUTh B opuC Ha 6 Heaenb?

2.Ananacsel crosT 95 py06. 3a mTyky. Kakoe makcuMmalibHOE YHMCIIO aHAHACOB MOYKHO KYNHTh HA
500 py®., ecau ux neHa cHuzutcs Ha 20%?

3.Mara3un 3aKymnaeTr [[BETOYHbIC TOPIIKU MO ONTOBOM 1eHe 120 pyOmeit 3a MTYKy U IPOJAET C
HareHkoit 20%. Kakoe HanOounbliee YMCI0 TaKUX TOPIIKOB MOKHO KYNUTh B ’TOM Mara3uHe Ha
1000 py6mei?

4. KnueHT X0o4eT apeHI0BaTh aBTOMOOUIIL Ha 2 CYTOK VI MOE3KU MpoTskeHHOCThIo 400 kM. B
TaONUIIe TPHUBEICHB XapaKTEPUCTUKH TpPEX aBTOMOOWIEH M CTOMMOCTh apeHibl. [lomMumo
apeH/Ibl KIIMEHT 00s3aH OMJIATUTh TOIUIMBO JIJIsl aBTOMOOMIIS Ha BCrO moe3aky. llena nuzenpHOro
torBa— 19 py0 3a nutp, 6ersnaa—23 pyo 3a 1uTp, raza— 16 pyo 3a mutp. Kakyio cymmy B
pyOJIsIX 3aMJaTUT KIMEHT 32 apeHAY U TOIUIMBO, €CJIM BEIOEPET CaMblii IeIeBbIid BapHaHT?

Pacxon TormBa | ApeHiHas miarta
ABTtomoOwmis | TormuBo (1 ma 100 (py6. 3a 1
KM) CYTKH)
A HwuzenpHoe | 5 3900
b benzun 11 3100
B l'as 15 3000

5.Pemute ypaBHEeHHE
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8.Ha Ttapenke nexar oauHaKOBbIE Ha BUJ MHUPOXKKU: 4 C MsicoM, §C KamycTod U 3 C BUIIHEH.
[lerss BBIOMpaeT Hayrajg OAMH MUPOXKOK. HalauTe BEpOSITHOCTH TOTrO, YTO STOT MHUPOKOK
OKaXEeTCs C MSCOM.

9.Haiinure 3Ha4eHUE BBIPAKEHUS logg80 —loggl,25
10. VYcraHOBHTE COOTBETCTBUE MEXKIY HEPAaBEHCTBAMM M MHO)KECTBAMHU HUX PEIICHUSMH.

1
X
. 0 ——>0

HEPABEHCTBA alog, x>0 527 >2 gy 1 7 pax—1)
PELLIEHUS
1) oo g 3) >

0 1 x 1 *
2) S C ; 2

1 x 0 1

11.0cHoBaHuEM YETHIPEXYTOJBHON MUPAMUBI SBISETCS MPAMOYTOJbHUK CO CTOpOHaMH 6 u 5.
Haiiaure BbicOTy 9TOM nupamusl, eciu e€ 00bEM paBeH 80.

12AkBapuym nmeet GopMy IpsSMOYTOJIBHOTO mapajuienenunena ¢ pasmepamu 80cm x 30cm
60cm. CkoJbKO JHUTPOB cocTaBiseT 00béM akBapuyma? B omgnom mutpe 1000 xyOmueckux
CaHTHUMETPOB.

x(t) = LS
13. MatepuaiibHasi TOYKa JBUXKETCS MPSIMOJIMHEHHO MO 3aKOHY 2 (rme x—
paccTosiHHE OT TOYKM OTCUeTa B METpax, t— BpeMs B CEKyHAaX, M3MEpeHHOe ¢ Hayaia
nBwkeHus ). Halimure ee CKO{)OCTL (B M/C)lB MOMEHT BpeMenu [ = 3ec.

14.Pewnte Hepasenctso 3° — 81— 3¥ —9°

2sin®x — cos(—x) — 1

15.a) Pemiute  ypaBHEHuHe - 0'6) Haiiniure Bce  KOpHH  3TOro

3]
—J, —| .
YpaBHCHUS, [IPUHALTICIKAIINUE OTPE3KY ’ 2

S BapuaHT

.1.B mauke 500nucroB Oymaru dopmata A4. 3a Hememto B oduce pacxomyercs 1800 mucTos.
Kakoe HanmeHbIiee KOJIMYECTBO Mayek Oymaru Hy>KHO KynHUTh B ouc Ha 6 Heaens?

2.AHanacel cToAT 85 py0. 3a mTyKy. Kakoe MakcumallbHOE YMCIIO aHAaHACOB MOXKHO KyIHMTh Ha
500 py6., ecnu ux nena cuu3utcs Ha 20%?

3.Mara3uH 3aKynaet [BETOYHbIE TOPIIKH 10 onToBoi 1eHe 120 pyOreil 3a mTyKy U MpoJaeT ¢
HareHkoi 20%. Kakoe HanOombIee Yucao TaKuX TOPIIKOB MOKHO KYIHTh B 3TOM Mara3uHe Ha
1000 py6neit?

4. KnueHT X0oueT apeH10BaTh aBTOMOOUIIb Ha 2 CYTOK Ul MOE€3KU NpoTsKeHHOCThIo 400 kM. B
TabJUIe MPUBEICHBI XapaKTEPUCTUKU TpeX aBTOMOOWIEH M CTOMMOCTb apeHibl. Ilomumo
apeH/Ibl KIIMEHT 00s3aH OIJIaTUTh TOIUIMBO JUIsl aBTOMOOMIIS Ha BCro noe3aky. Llena nu3enpHOro
toruBa— 19 py0 3a nutp, 6ensuna—23 py0 3a nutp, raza— 16 py6 3a autp. Kakyro cymmy B
pyOIIsIX 3amIaTUT KJIMEHT 3@ apeHAY U TOIUIMBO, €CJIM BBIOEPET CaMblii JelIeBbI BapUaHT?

Avtowotus Tomso | PIROXTONMER - \Apenmas e
A HwuzenbHoe | 5 3900
b bensun 11 3100
B l'as 15 3000

o 1—4x __
5.PemuTe ypaBHeHUE §—x=35.42 =32. 7logy(—2x—7) =3.
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8.Ha Ttapenke nexar oauHaKOBbIE Ha BUJ MHUPOXKKU: 4 C MsicoM, §C KamycTod U 3 C BUIIHEH.
[lerss BBIOMpaeT Hayrajg OAMH MUPOXKOK. HalauTe BEpOSITHOCTH TOTrO, YTO STOT MHUPOKOK
OKQ)KETCS C BUILIHEHM.

9.HaiimuTe 3Ha4YCHNE BBIPAKCHHS 10g50’ 2+ 10g0,54"
10. YcraHOBHTE COOTBETCTBHE MEXKIY HEPABEHCTBAMH M MHOXECTBAMH HX PEIICHHUSIMH.
HEPABEHCTBA

1 x—3
>0 ,_ <0
A —2)x=3) 7 537 >3 plogix>1 px—2
PEILIEHUS

11.0cHOBaHuEM MUPaMUIBI SBISETCS MPSIMOYTOJIBHUK cO cTopoHaMmu 3 u 5. Ee 00bem pasen 80.
Haitaure BbICOTY 3TOM MUpaMUIbI.
12.AkBapuyM umeeT GopMy MpsSMOYTOJIbHOTO Hapaenenunena ¢ pasmepamu 80cm x 30cm X
40cm. CKoJbKO JUTPOB cocTaBisieT 00béM akBapuyma? B omgHom mutpe 1000 kyOmueckux
CaHTUMETPOB.

mgzlﬂ+z
13.MarepuanibHass TOYKa JBMKETCS NPSIMOJMHEWHO IO 3aKOHY 2 (rme x—
paccTosiHuE OT TOYKM OTCYE€Ta B MeETpax, f— BpeMs B CEKyHJaX, W3MEpPEHHOE C Hadaia
nBrxeHus ). Haliaure ee ckopocTsb (B M/C) B MOMEHT BpeMeHH =4 c.

14 Pemvre HEpaBEHCTBO 54—125 T 5%-25

1.5 a)Pemmre ypapuenne €08 2x+3sin(—x) —2= O'6) VKaknuTe KOPHH 3TOTO YpaBHEHHUS,

3
;;355

MpUHAJIeKAITUE OTPE3KY

IIpunoxenue
Kooughuxamop (npumepnsiii nepeuens) oyeHouHvix cpedcme OJisi OYeHKU 3HAHUU, YMEHULl U
VPOBHA chOpMUPOBAHHOCMU KOMNEMeHYUUl

Ne n/n Tun oyenounoco | Kpamxas xapaxmepucmuxa | Ilpedcmaesnenue

Koo cpeocmea OYEHOYHO20 CpeodCcmaa OYEHOYHO20

OYEHOYHO cpeocmaa 6 ghonoe

20

cpedcmaa

1. Henoass w/wnmm | CoBMECTHasE JIeATENBHOCTh Tpynmbl | Tema (mpobiiema),
poleBas urpa oOydaromuxcst ¥ MpernojaBarens Moj | KOHIEMHUs, POIU U

YOpaBJIE€HUEM  NPENoAaBaTeiss  C | OKUJAaeMbIi
LUeNbl0  pemieHuss  y4eOHbIX U | pe3yJbTaT
po¢eCCHOHATHLHO-OPHEHTHPOBAHHBIX
3amaqy nyTeM UTPOBOTO
MOJEIUPOBAHUS peanbHOI
npobiemMHoil curyanuu. [lo3BomsieT
OLCHUBAThL YMCHHC aHAJIU3UPOBATHL U
pemarhb TUTTUYHbIE
po(hecCHOHAITLHBIC 33Ia4H

2. Pa3Hoyp0BHe Pazau4aroT 3amaum 1 3aJaHUS: Komiext
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Bble  y4yeOHBIC

3a1a4u
3aaHus

u

a) PEnpoOyKTUBHOTO YPOBHS,
TIO3BOJISTIOIIIHE OLICHUBATh "
JMarHOCTHPOBATh 3HaHUE
¢dakTuyeckoro wmatepuana (0a3oBbIe
NOHSTHS, AITOPUTMbI, (aKThl) |
yMEHHE TpPaBWIBHO  HCIIOJIb30BaTh
CrelabHbIe TEPMUHBI W TIOHSTHS,
y3HaBaHHEe OOBEKTOB W3YyYEHHS B
paMKax  ONpENENEHHOTO  pasjena
THMCIUTIIHHBL;

0)  pPEKOHCTPYKTHBHOTO  YpOBHS,
TIO3BOJISTIOIIHE OLICHUBATh "
JMarHOCTHPOBATh yMEHHUSI
CHHTE3HPOBATh, aHaJIM3UPOBATh,
0000mmaTh (bakTHuuecKuit u
TEOPETHUYECKHUI Marepuan c
(dhopMyIIpOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBIICHUEM IMPUYUHHO-
CJIEJICTBEHHBIX CBS3Ei;

B) TBOPYECKOTO YPOBHH,
TIO3BOJISIOIINE OLICHUBATh u
JIMarHOCTHPOBATh YMEHWUS,
UHTETPUPOBATh 3HAHHS Pa3IUYHBIX
obnacreii, apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3pEHUs

Pa3HOYpPOBHEBBIX
3a71a4 ¥ 3aJaHuu

nud.3ader

Cpencrteo IIPOBEPKH yMEHUHI
MPUMEHSTh IOJIyYCHHbIE 3HAHUS IS
pelleHns 3a1a4d ONpPENEICHHOIO TUIla
110 TeME WIU pa3aeny

Komirext
KOHTPOJIBHBIX
3aJaHul 1o
BapUaHTaM

Pedepar

[TpoxykT caMoCTOSATENbHOW pPabOTHI
CTyJICHTa, TPEJACTABISAIOMUNA COO0O0M
KpaTKoe H3JI0)KEHHE B IMUCHMEHHOM
BHUC MTOJIYUCHHBIX PE3YJIIBTATOB
TEOPETUYECKOTO aHamn3a
ONpENEICHHON TEMBI, TIE€ aBTOP
packpblBaeT  CyTh  HCCIEAyeMOi
npoOJieMbl, TPUBOAUT  Pa3IUYHbIE
TOUYKU 3PEHUs], & TaKKe COOCTBEHHBIE
B3TJs1AbI HA HEC.

Tems! pedepaToB

Joxkman,
coo0IIeHnE

[IpoaykT camMoCTOSTENBbHON pPabOThHI
CTyJICHTa, TPEJCTABISAIOMUNA CO00
myOIuaHOe BBICTYTUICHHE o
MPEICTABICHUIO MOJTYy4YEeHHBIX
pEe3yJbTATOB PEIICHUS ONPEAEICHHON
TEMBEL.

Temsl  HmOKIANOB,
COOOIIIEeHUI

Tect

CpencTtBo KOHTpOJIS, HAIPaBIIEHHOE
Ha TPOBEPKY YPOBHA  OCBOCHHS
KOHTPOJMPYEMOTO TEOPETUYECKOTO H

MMPAKTUICCKOI'o Marcpuaia o
JUAAKTHYICCKHUM CAHUIaM
JAUCHUITIIMHBI nin

podeccCHoHAEHOTO MOJTYJISL.

Donx TECTOBBIX
3aJaHul
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Cucrema CTaHIapTU3UPOBAHHBIX
3aaHuiH, MIO3BOJISIOIIIAS
aBTOMAaTH3UPOBAThH npouenypy

WU3MEPEHUST YPOBHS 3HAHUN M YMEHUI
00yJaroIuXCst

[IpakTudeckue | OTO 3a1aHusl, C TOMOIIBIO KOTOPHIX Y | Bumsr:
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