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1. MACMOPT

KOC no YJI CO0O.02.01 MaremaTuka

1.1.

(K00 u Hazeanue OUCYUNIUHbL)

OO0mmue 1moJIoKeHust
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
KOHTPOJII U IPOMEXKYTOYHOM arrectanv B (opMe KOHTpOJbHOM paboThl (1

ceMecTp), IK3aMeHa (2 cemectp).

KOC pa3paboTaHbl B COOTBETCTBHH C:
obpazoBatenpHOl porpammoit CI1O mo cnenmansHOoCTH 19.02.11 TexHonorus
MPOJYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhS

nporpammbl yueOHo# aucturuinabl COO.02.01 Matemartuka.

1.2,

Pe3ynbTaTbhl OCBOEHUS ANCLIMMJIMHbI, NOANEXKALINE NPOBEPKE

PesyabTaTsl
00yueHusn
(ocBOEHHBIE
yMeHus,
yCBOEHHbIE
3HAHUS,
NPAKTHYEeCKHUii
OMBIT
(IpH HAJIMYMM)

HanmenoBanue
YMeHUi/3HAHU

3JICMECHTA

OCHOBHbIE OKA3ATEJIH OIEHKH
pe3yabTaToB

V1

Brmagets MmeTomamMu
JTIOKa3aTeNIbCTB, AITOPUTMAMHU
penieHus 3aaay;
(hopMyIUPOBaTh ONPECIICHHUSI,
aKCHOMBI U TEOPEMBI,
MIPUMEHSATD UX, TIPOBOIUTH
JIOKa3aTelIbHbIE PaCCY>KJICHUS B
XOJIC PEIICHHMs 33724

IIpumeHeHne akcuoM , TEOpEM,
onpeAesieHUuM MpU peIIeHNH 3a1a4

y2

BBINONHATE BBIYUCIICHHE
3HA4YeHUH 1 mpeoOpa3oBaHUs
BBIPOXEHUH CO CTETICHSAMU U
Jorapupmamu, NpeodpazoBaHUs
JIPOOHO-PAIIMOHATEHBIX
BBIPAKCHUIN

Beluncnenue u cpaBHEHUE KOPHEH,
BBINIOJIHEHUE TNPUKHUIKH 3HAYECHHUS
kopHs. [IpeoOpazoBanre YHCIOBBIX

u OYKBEHHBIX BBIpKEHUH,
COJIePIKAIIIX paJMKaIIbI.
Brinonnenue pacdeToB o
dbopmynam, cojiepIKaIuM
paauKabl, OCYIIECTBIISAS
HEOOXOAMMBIE  IIOJCTAHOBKA |
npeoOpa3oBaHusl. Haxoxnenue

3HAYECHHUW CTEIECHHU, UCIIOJIb3Ys MPH
HEOOXOIMMOCTH

VHCTPYMEHTAJIbHBIE CpeaCTBa.
3anuchiBaHUE KOPHS N-U CTETIICHU B

BUJE CTEIIEHU c JTPOOHBIM
MoKa3aresiem u HA000pOT..
Brruncnenue cTeneHen C




paturoOHaJIbHbBIM IOKa3aTcJiEM,
BBITIOJTHCHUC MPUKUIAKKA 3HAYCHHA
CTCIICHH, CPaBHCHHUC CTEIICHEH.

[IpeoOpa3oBanre  YHUCIOBBIX U
OYKBEHHBIX BBIPOKCHHH,
COJIepIKAINX CTETICHH, TPUMECHSIS
CBOICTBA.. Brimoanenue
npeoOpa3oBaHui BBIPKECHHU,

npuMeHeHne (GopMyll, CBS3aHHBIX
CO  CBOWCTBAaMM  CTEIIEHEH U
J0TapupMOB. Onpenencnue
00J1aCTH  JIOMYCTUMBIX 3HAUYCHUMU
JOTapU(PMHUECKOTO BHIPAKCHUSI.

y3 HccnenoBate B mpocTEUIINX HccnenoBanue byHKIUN Ha
ciydasx (pyHKIMM Ha MOHOTOHHOCTb, HaXO0XJIEHNE
MOHOTOHHOCTb, HAXOIUTh HauOONbIINX M HAMMEHBIIUX
HauOOJIbIINE M HAUMEHbIIINE 3HaYeHUH (QYHKUUH; TOCTPOCHUE
3HaYeHUs PYHKIIH; CTPOUTH rpadukos byHKIMi c
rpaMKu MHOTOUJIEHOB C UCIIOJIb30BAaHUEM  IIPOU3BOJHOM;
UCIIOJIb30BaHUEM alllapaTa NpPUMEHEHUE TPOU3BOJHON mpH
MaTEMaTHYECKOI 0 aHaJIN3a; pellleHnn 3aJad  Ha JIBUKECHHUE;
MPUMEHSTH MPOU3BOJIHYIO P | pELIeHHe MPAKTHKO-
pEILIEeHNN 3a]a4 Ha JABH)KEHUE; OPUEHTHPOBAaHHBIX  33Ja4y  Ha
pelaTh IpPaKTHKO- HauOoNbIINE W  HaWMEHBIINE
OpUEHTUPOBAHHBIE 3a/1a4H Ha 3HAUEHUs, HA HAXOXACHHUE IIyTH,
HauOOJIbIINE U HAUMEHbIIINE CKOPOCTH U YCKOPEHHUSI.
3HAYEHMs, Ha HaX0XKJIEHUE MyTH,
CKOPOCTH M YCKOPEHUS

V4 CTPOUTH TPAPUKH U3YUEHHBIX [Toctpoenue rpadMKOB U3yUEHHBIX

(yHKIIHA, UCTIONH30BaTh
rpaduKu pH U3yYECHUU
MPOLECCOB U 3aBUCUMOCTEM,
[IPH PEIICHUH 3371249 U3 JPYTUX
y4eOHBIX MPEIMETOB U 3a]a4 U3
peanbHON )KU3HU; BBIPAKATH
dbopmynaMu 3aBUCUMOCTH
MEXTy BEIUYNHAMHU

bynkumii. OnpeaeneHue mno
dbopmyIie mpocTeitien
3aBUCUMOCTH, BUa €€ rpaduka.
Bripaxenue no ¢popmyiie ogHON
MIEPEMEHHO Yepe3 Apyrue.
Haxoxnenue obnactu
orpezeneHus: U 00J1IacTH 3HAUCHUN
(byHKLINU,IPOBEICHHE
HCCIICIOBAHUS JIMHEHHOH,
KyCOYHO-JTMHEHHOM, IpOOHO-
JIMHEWMHOUN ¥ KBaApaTUIHOMN
(GyHKUUH, TOCTpOEHHUE UX
rpadukoB. [locTpoeHue u uyTeHUE
rpaduKoB QyHKIHUI.
HccnenoBanue QyHKIUN.
Cocrapnenue BU10B PYHKLIHUH 110
JAaHHOMY YCJIOBHIO, pellieHue 3a7a4
Ha KCTpeMyM. Brinonnenue
npeoOpa3zoBanuii rpaduka
¢yHkunu. Berunciaenue 3HaueHui
GYyHKIMI 110 3HAYEHUIO apryMeHTa.
OrnipezenieHne Moa0KEHUs TOUKU
Ha rpaduke 1o ee KoopAruHATaM 1




Haobopot. Mcnonas3oBanue
CBOWCTB (D)YHKLUH JUIsl CPABHEHUS
3HAYCHUM CTETICHEH U JIorapu(MOB.
[TocTpoenue rpaduKoB CTEMEHHBIX
1 JjorapupMUYECKuX (QyHKIIHM.

O3HakomieHre c MOHATHEM
HETPEPhIBHOU MEPUOINYECKOMN
byHKIMY, ¢bopmynupoBanue
CBOWCTB CHHyCa W KOCHHYCA,
MOCTPOEHUE ux rpadukos.
[Ipumenenue CBOMCTB GyHKIHHA
s CpaBHEHUA 3HA4YCHUU
TPUTOHOMETPUUECKUX  (DYHKLUH,
pelieHus TPUTOHOMETPUUECKUX
YpaBHEHUH.
v5 Pemrates TekcTOBBIE 3a1a4U CocraBnenue YpaBHEHUH,
Pa3HBIX TUMOB (B TOM YHCIIe HA | HEPABEHCTB U CHUCTEM IO yCIOBHUIO
IIPOLIEHTHI, I0JIM U 4acTH, Ha 3a/1a4H, pelieHue 3azad4,
JBUXKEHHE, paboTy, CTOUMOCTb | CCIIEZIOBaHUE MTOJIyYEHHOT O
TOBapoOB U YCIYT, HAJIOTH, pelieHus
3aJ1auM U3 00JIaCTH yIpaBIICHUS
JTUYHBIMH U CEMEHUHBIMU
(MHAaHCAMM); COCTaBIISATh
BBIPAKEHUS, YPABHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33]1a4M, UCCIIE0BATh
MOJIyYEHHOE pELICHUE U
OIICHUBATH MPABAOINOT00HOCTh
pEe3yabTaTOB
Y6 WzBnekats, uaTepnpetrposats | [IpencraBnenne uHpoOpManuum C
nH($OpMaIINIO, TPEICTABICHHYIO | IIOMOIIBIO TAOJHII, IUArPAMM.
B Ta0nMIaX, HA JUarpaMmax, UccnenoBanue
rpadukax, OTpaskaroIryro CTaTUCTUYECKUX JAHHBIX
CBOICTBA peaJIbHBIX MTPOLIECCOB
U SIBJICHUU; IPEACTABIATh
UH(POPMALIUIO C TIOMOIIBIO
Ta0JIUI ¥ IUarpaMM;
UCCIIEI0BATh CTATUCTHUECKHE
JTAaHHBIE, B TOM YHUCJIE C
NpUMEHEHHEM TpapuIecKux
METOJOB U 3JIEKTPOHHBIX
CPEJICTB
yi Bprauciisite BEpOATHOCTD C N3yuenue MpaBUiIa

HCTIOJIb30BaHUEM IpahUIeCKUX
METOJIOB; IPUMEHSATH (HOPMYIIBI
CIIOKEHUSI 1 YMHOXKEHUS
BEPOSITHOCTEW, KOMOWHATOPHBIE
(baxThl 1 POpPMYIIBI IPH
pELICHUH 33]1a4; OLICHUBATh
BEPOSITHOCTH PEATHHBIX
COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHBIMHU BEJIMYMHAMH,

KOMOMHATOPUKM M TNPUMEHEHHE
OpU  pPEUIeHHH KOMOMHATOPHBIX
3ana4. Pemenne KoMOMHATOPHBIX
3aJad MeToJIOM Iepebopa U 10
HpaBUILy YMHOXXEHUSL.
O3HakoMJIEHHME €  HOHATHAMH
KOM6I/IHaTOpI/IKI/II PasMCIICHUSAMM,
COYETAaHUSIMHU, MEPECTaHOBKAMH U
dbopMmynaMu i MX BBIYHCIICHUS.




yMEHHE NMPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX
qrcesl B IPUPOJIHBIX U
OOIIECTBECHHBIX SBICHUSIX

OOBsicHeHue u MIpUMEHEHNE
dbopmyn JUTSt BBIYMCIICHUS
pa3MEIIECHH, TMEepEeCTaHOBOK U
COYETaHUM IIPU PELICHUH 3a1ad.
O3HakoMJIeHHE c OHMHOMOM
Herorona u TPEyroJIbHUKOM
[Tackansa. PemieHne NpakTUYECKUX
3a/1a4 C MCHOJb30BAaHUEM MOHATHMA
U TpaBUJI KOMOUHATOPUKH

V8-

N306paxaTh MHOTOTPaHHUKH U
MOBEPXHOCTH BPAILICHUS, HX
CEUYEHHUS OT PYKH, C TOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB H
AIIEKTPOHHBIX CPE/ICTB;
pacmo3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; PACIIO3HABATH
MPaBUJIbHBIC MHOTOTPaHHUKU

N300paxeHre MHOTOIrpaHHUKOB 1
BBITIOJIHEHHUE TTIOCTPOCHUSI HA
M300pKEHHSIX U MOJIEIISIX
MHOTOIPaHHUKOB. Beruncienue
JMHEWHBIX PJIEMEHTOB U YTJIOB B
MPOCTPAHCTBEHHBIX
KOH(pHTypamusx,
apryMEHTHPOBAHUE CBOUX
CyXIeHUN. XapaKTepUCTHKA U
n300pakeHNe CeUeHUs, pa3BePTKU
MHOTOTPaHHHUKOB, BHIYHCIICHUE
IJIOIIA/IEN TOBEPXHOCTEMN.
[TocTpoeHre MpoCTEUIINX CEUCHHIT
Ky0a, IPU3MBbI, TUPAMHU/IBL.
[Ipumenenue HakToB U CBEACHUI
u3 mianuMerpuu. [Ipumenenue
CBOICTB CUMMETPHH NP PEUICHUH
3aga4. Mcnons3oBanue
MpUOOPETEHHBIX 3HAHUH [T
MCCJICI0BAHUS U MOJICTUPOBAHUS
HECJIOKHBIX 3a7a4. 300paxeHune
OCHOBHBIX MHOTOI'PAHHUKOB U
BBITNIOJIHEHHE PUCYHKOB IO
YCJIOBHSIM 33J1a4. BPAILICHUS
Pemenue 3a1a4 Ha mocTpoeHUe
CEUYCHUH, BRIUUCIICHUE JUIHH,
pacCTOSAHUM, YTII0B, TJIOMIAICH.
IIpoBenenue nqoka3aTeabHbIX
paccyX/IeHUl IpU pellieHuH 3aau.
IIpuMeHeHne CBOWCTB CUMMETPUH
MU peIlleHuH 3aja4 Ha Tefa
BpalleHHUs, KOMOMHAIIMIO TEJl.
N300paxeHre OCHOBHBIX KPYTJIBIX
TEJ ¥ BBIMIOJHEHUE PUCYHKA 110
YCIIOBUIO 3aJIa4H.

¥9

Hcnonp30BaTh OTHOIIEHUE
IIOIIAJEH TOBEPXHOCTEN U
00beMOB MOJOOHBIX GUTYD TpH
peleHn! 3a1a4

Hcnonp3oBanue OTHOIIICHHE
II0IAAe IIOBEPXHOCTEN u
00beMOB TOJOOHBIX (uryp mpH
peleHn: 3a1a4

Y10

Boruncnsate reomMeTpudecKkue
BEJIMYUHBI (JUTHHA, YTOJI,

N3yuenue
BBIYMCIICHUS

bopmyn JUTS
II0IIAACH




7

IUIOIAIb, 00BEM, IIONIAIb

MOBEPXHOCTEH MHOTOTPAaHHUKOB H

MOBEPXHOCTH ), UCIIOJNIb3YS Ten  BpauleHus.  Bwluucienue
M3y4YEHHbIE (OPMYJIbI U METOJbI | ILIOLIACH u 00BEMOB
MHOTOIPAHHUKOB u Ten
BpalleHUsl ,pPELICHHE IPAKTHKO-
OPHUEHTUPOBAHHBIX 3a7a4
Vi1 HaxoauTts ¢ moMoIIbEI0 Pemienne  mpocTedmux 3amad B
W3YYCHHBIX (hOpMYIT KOOpJIMHATAX
KOOPJIMHATHI CEPEIUHBI OTPE3KA,
paccTosTHUE MEXKIY ABYyMS
TOYKaMHU
3HaTh:
31 [lonsATuA: crenens uuca, O3HaKkoOMJIEHUE C MOHATHEM KOPHS
norapudm gucia n-u CTETICHH, CBOMCTBaMH
paauKagoB u MpaBuUjIaMu
CpaBHEHUSA KOpHEH.
@opMyIMpPOBAHUE  OMpPEACIICHUS
KOpPHI WM  CBOHCTB  KOPHEM..
O3HakomieHre c MOHSATUEM
CTETICHU c JIEAUCTBUTEIbHBIM
nokasareneMm.. PopMyIHpOBaHUE
CBOMCTB cTeneHel. OrnpeneneHue
o0jacTu JOMYCTUMBIX 3HAYCHHI
Jorapu(pMHUECKOTO  BBIPAKEHUSI.
Brinonnenue npeoOpa3oBaHuit
BEIpXCHUH, TPUMEHEHHE (hopmyI,
CBSI3aHHBIX co CBOMCTBaMHU
CTerneHel u jorapudmon
32 [lonsATHA: pauroOHaIbHBIE, O3HakoMJIEHHE C  pa3IUYHBIMU
HppalMOHAIbHEIE, croco0aMu  pelIeHHs]  yYpaBHEHUM
MOKa3aTelbHbIE, CTEIICHHBIE, cucteM  ypaBHeHuW.  Pemienue
norapumMHuIecKue, MOKa3aTeJIbHBIX u
TPUTOHOMETPUYECKHUE norapu(pMUUECKUX ypaBHEHUN U
ypaBHEHHUS U HEPABEHCTBA, UX HEPaBEHCTB o W3BECTHBIM
CHUCTEMBI aJIropuT™MaM
33 [Tonstus: yHKIwMs, O3HakoOMJICHUE C TIOHSATHEM

HenpepbIBHAS (PyHKIINSA,
MPOU3BOIHAS, TIEPBOOOpA3HAs,
OTIpe/IeNIEHHBII WHTETPAT,
YMEHUEC HAXOJUTH IIPOU3BOJHBIC
AIIEMEHTapHBIX (PYHKIUH,
UCIIOJB3YS CIIPABOYHBIE
MaTepuabl

YHICJIOBOM MOCIIEIOBATEIBHOCTH,
cnoco0aMu ee 3aJaHusl,
BBIYHMCIICHUSIMU €€ YJICHOB.
O3HakoOMJICHHE 5 C TIOHSITHEM
npejesia Mocyie10BaTeaIbHOCTH.
O3HaKkOMJICHHE C MMOHATHEM
npousBoAHON. M3yueHue u
bOpMyITUPOBKA €€ MEXaHUYECKOTO
Y TEOMETPUYECKOT0 CMBICIIA,
aJITOpPUTMa BBIYUCIICHUS
IIPOU3BOJHOM.

Beryuuts npasuia
mudhepeHIpoBaHus, TAOIUILY
MIPOU3BOAHBIX IJIEMEHTAPHBIX
GYHKIUH, TPUMEHSITH JTst
nuddepernrpoBanns GyHKITUN




[IpoBOaUTH c IIOMOIIBIO
IIPOU3BOJHOU HCCIIEI0BAHUE
byHKIMH, 3a1aHHON (HOPMYJIOi.

O3HakomieHre c MOHSTUEM

WHTErpajla U  TEePBOOOPA3HOM.
N3yyenne mnpaBuia BBIYUCICHUS
nepBooOpa3HoO " TEOPEMBI
Herorona—JleitOnuna.  Pemenue
3aJa4 Ha CBSI3b MEPBOOOpPA3HON U
€e  IPOU3BOJHOW,  BBIYUCIICHUE
nepBooOpa3HON ISt JTAHHOM
¢byakun. Pemenue 3amay  Ha
NpUMEHEHHWE  UHTerpaja  Juid
BBIUUCIICHUS (DU3MUECKUX BEITUYHH
U IUIOIIAJICH.

34

ITonsTHA: panuoHanbHas
(byHKLUSA, TOKa3aTeNIbHAs
¢byHKUUMsA, cTeneHHas QyHKINA,
norapupmuueckas GyHKINS,
TPUTOHOMETPUYECKHE (DYHKIIHH,
oOpatHble QyHKIIUH

O3HakoOMJICHUE C TOHIATHEM
MepEMEHHOM, TpUMEpaMu
3aBUCUMOCTEN MEXKITY
nepeMeHHbIMH. O3HaKOMJICHHE C
MOHATHEM TpaduKa, onpeaeIcHIe
MPUHAJICKHOCTH TOUKH Ipaduky
¢ynkuuu. OmnpeneneHue mno
dbopmye mpocTenteit
3aBHCUMOCTH, BUJa ee rpaduxka.
Bripaxkenue no popmyiie ogHoOM
MIEPEMEHHOM Yepe3 Apyrue.
O3HaKOMJICHUE C ONIPEACICHUEM
¢byHkunu, GopMyIupoBaHHE €ro.
Haxoxnenne obnactu
ormpeseNieHus] U 00JIaCTH 3HAYCHUN
¢byuxun. [loctpoenue u yrenue
rpaduKoB QyHKIIUI.
HccnenoBanue GyHKITUN.
[TocTpoenue rpauKoB CTEMEHHBIX
1 jorapupMUYECKUX (YyHKITHH.
Pemenue MOKa3aTeJIbHbIX u
jJorapu(pMUUECKUX ypaBHEHUN U
HEPaBEHCTB 1o U3BECTHBIM
anroputMaM.  O3HaKOMJICHHE C
MOHATHEM HENPEPBIBHOU
MEePUOTNIECKON byHKIHH,
dbopMyIMpoBaHUE CBOWCTB CHHYCA
U KOCHUHYyCa, TIOCTPOEHHE UX
rpaduxoB. IIpumeHEeHHE CBOWCTB
GyHKIMHA 1)1 CpaBHEHUS 3HaYEHUHN
TPUTOHOMETPHUECKUX  (DYHKIIUH,
pelieHus TPUTOHOMETPUUYECKUX
YPaBHEHUH.

35

[TonsTus: cpenHee
apupmMeTHIecKoe, Me1ana,
HanOoJbIIee 1 HAaNMEHbIIEe
3HAYECHUS, pa3Max, JUCIIEPCHUs],

O3HakoMIJIEHHE C TIPEJCTaBICHUEM
YHUCJIOBBIX JaHHBIX n ux
XapaKTePUCTHKAMH. Pemenue
NPaKTUYECKHX 33]a4 Ha 00paboTKy




CTaHJAPTHOC OTKIIOHCHHUEC

YHUCJIOBBIX JAHHBIX, BBIYHUCIICHHUEC UX

YHCIOBOro Habopa XapaKTEPUCTHK.
36 [TonsiTus: cmy4allHBINA ONIBIT U Nzyuenue KJIACCUYECKOTO
cllydaifHOe COOBITHE, olnpeeeHus BEPOSATHOCTH,
BEPOATHOCTH CIIy4aiiHOTO CBOICTB BEpPOSATHOCTH, TEOPEMBI O
COOBITHUS CyMMe BEPOSATHOCTEM.
PaccmoTpenue MPUMEPOB
BBIYMCIICHUS BEPOSITHOCTEM.
Pemennie 3amady Ha BbIYMCIICHHE
BEPOSTHOCTEH COOBITHIA.
37 [TonsiTus: TOuka, npsimasi, @opMyIHpOBKa U  MNPUBEICHUE
IJIOCKOCTh, IPOCTPAHCTBO, JI0Ka3aTeNbCTB MIPU3HAKOB
JBYTPaHHBIN yTod, B3aMMHOT'O PACIOJIOKEHUS MPSAMBIX
CKpPEIIMBAOLIUECS MPSIMBIE, 1 IUIocKocTed. Pacno3HaBaHue Ha
napayuieNbHOCTh U yepTexax U MOJENAX Pa3IuYHbIX
NEPIEHIUKYIJISPHOCTD MPSIMBIX U | CIIy4aeB B3aUMHOI'O PACIOJIOKEHUS
TJIOCKOCTEH, yroJI Mexay IPSIMBIX u IUIOCKOCTEH,
MPSIMBIMU, YTOJI MEXKIY NMPSMON | apryMEHTHUPOBAHHE CBOMX
U TUIOCKOCTBIO, YTOJI MEXKIY CY>KICHHI. dopmyIupoBaHUE
IUIOCKOCTSIMU, PACCTOSIHUE OT onpezeneHui, IPU3HAKOB u
TOYKH JI0 MJIOCKOCTH, CBOICTB napauieTbHBIX u
pacCTOsTHUE MEXIY MPSIMBIMH, NEPIEHIUKYJISAPHBIX  IIJIOCKOCTEH,
paccTosiHuEe MEXIY JIBYTPaHHBIX U JTUHEHHBIX yTJIOB.
IUIOCKOCTSIMU OrnucbIBaHUE PACCTOSIHUS OT TOYKU
0 TUIOCKOCTH, OT TpSIMOH [0
IUIOCKOCTH, MEXIY IUIOCKOCTSIMH,
MeXIy CKPEIIHBAIOIIUMUCS
MPSIMBIMHU, MEXIY TPOU3BOJIHLHBIMU
dburypamu B mpoCTPaHCTBE.
3-8 ITonsATHA: MHOTOTPaHHUK, OnucaHue U XxapakTepUCTUKA

CeUeHUEe MHOTOTpaHHUKa, KyO,
napajuieNienune1, Ipusma,
nupamua, purypa u
MTOBEPXHOCTh BpAIICHUS,
WIMHJP, KOHYC, map, cdepa,
cedeHus (PUrypsl BpaIICHUS,
IJIOCKOCTh, KacaroIascs chepsl,
WIMH]PA, KOHYCA, TUTOIIA b
MTOBEPXHOCTH ITUPAMHU/IBI,
MPU3MBI, KOHYCa, IIWIHHIPA,
wiomane chepsl, 00beM Kyoa,
PSIMOYTOJTBHOTO
napajuiesieune/1a, TUpaMu/Ibl,
MPU3MBI, IIWIHH/PA, KOHYCA,
mapa

Pa3JIMYHBIX BUJOB
MHOTOI'PAHHUKOB, TIEPEUUCTICHUE
HUX 3JIEMEHTOB M CBOMCTB.
XapakTepucTuka 1 H300pakeHue
CEUYCHHUSI, pa3BEPTKHU
MHOTOT'PAaHHUKOB, BEIYHCIICHHUE
IJI0IIa/Iel TOBEPXHOCTEH.
[Tpumenenne GhakToB U CBEICHHUHA
13 iaHuMeTpur. O3HaAKOMJICHHE C
BHJIAMU CUMMETPHUH B
POCTpaHCTBE, GOPMYIUPOBAHKE
ONPEACIICHUN U CBOWCTB.
XapakTepucTUKa CHMMETPUU TET
BpAIICHUSI U MHOTOI'PAHHHUKOB.
Hcrnonp3oBaHue MpUOOPETEHHBIX
3HAHUH JJI9 UCCICIOBAHMS 1
MOJICTTUPOBAHUS HECIIOKHBIX 3a/1a4.
O3HaKOMJICHHE C BHIAMH TEJI
BpaileHusi, GopMyIupOBaHUE UX
ONPEACIICHUN U CBOWCTB.
DopMyIUPOBAHUE TEOPEM O
CEUYEHHH I11apa MIOCKOCThIO U
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TUTOCKOCTH, KacaTelIbHOU K cdepe.
XapakTepucTuka u n300paxeHue
TEJ BPAILICHHS, NX Pa3BEPTKH,
CeUCHMS.

O3HakoMJIeHHE C  TOHATUSMH
mIomaanu u O6’beMa, aKCuoMaMu H
cBoictBamu.  M3yuenue Qopmyn
JJIS BbBIYUCIICHUSA Hnomaneﬁ
MOBEPXHOCTEH MHOTOTPAHHUKOB M
TCJI BpallICHUSA

39 ITouaTud: nBuxeHue B O3HaKOMJICHHE C HOHATHEM
MPOCTPAHCTBE, IOIOOHBIC JIBUKEHUS B POCTPAHCTBE.
(GbuUryphl B IPOCTPaHCTBE

310 [TousTHSA: IPpAMOYTOJIbHAS O3HakoMJIEHUE C TIOHIATHEM

cucTeMa KOOpIUHAT,
KOOpJMHATHI TOUKH, BEKTOP,
KOOPJIMHATHI BEKTOPA,
CKaJISIpHOE IIPOU3BENEHUE, YTOI
MEX]y BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YUCIIO.

BeKTOpa. M3yueHue nexapToBoi
CUCTEMBI KOOPAMHAT B
IIPOCTPAHCTBE, TOCTPOEHUE 11O
3a/laHHBIM KOOpJMHATaM TOYEK U
IJIOCKOCTEM, HAX0XKICHHUE
KOOpAMHAT ToueK. Beruncnenue
PACCTOSIHUI MEXI1y TOUKaMHU.
W3yudeHne cBOWCTB BEKTOPHBIX
BEJIMYMH, PABUII PA3I0KEHUS
BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, ITPaBUII
HaXO0XJI€HUs1 KOOPAUHAT BEKTOPA B
MPOCTPAHCTBE, MPABUJI ACHCTBUH C
BEKTOPAMH, 3aJaHHBIMU
koopauHatami. [Ipumenenue
TEOpUU TPU PELIECHUH 33/1a4 Ha
JIEUCTBUA ¢ BeKTOopaMmu. M3yuenue
CKaJIIPHOTO IIPOU3BEICHUS
BEKTOPOB, BEKTOPHOI'O YPAaBHEHHSI
IIPSAMOM U IUIOCKOCTH. [IpuMeHeHune
TEOPHH MPU PEIICHUH 3a7a4 Ha
JIEHCTBHSI C BEKTOPAMH,
KOOpPJIMHATHBIN METOI,
IPUMEHEHNE BEKTOPOB AJIs
BBIYHCIICHUS] BEJIMUMH YTJIOB U
paccTosIHUM
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1.3. PacnpenesieHue OleHUBAHUSA Pe3y/JIbTATOB 00Y4Y€HHUS 110 BUAAM KOHTPOJISA

Kox u HaumeHOBaHMe 3JIeMeHTAa yMEHU UM

Buanl arrecranuu

3HAHUM . Ilpomexcymounas
Texywuii KOHMpob
ammecmayus
Y 1 - Bnagerp MeTOJaMHU  JI0KA3aTelbCTB, YeTHBIM onpoc KoHntposbnas
aIrOpUTMaMH  pelieHus 3anady; (opMyJIupoBaTh TEeCTUPOBaHUE, pabora
OIPElEICHUs, aKCUOMBl U TEOPEMBI, IPUMEHATH | OLIEHKA BBIIIOJHEHUS (1 cemectp),
UX, TPOBOIUTH JIOKa3aTeJIbHbIE PACCYXKIEHUS B MPAKTHYECKOTO 9K3aMeH
X0JI€ PEIICHUS 3a/1a4 3aHSATHS (2 cemectp).
VY 2- BBINOJHATH BHIYMCICHUE 3HAYCHUIN U YcTHBIN onpoc Kontponbhas
peoOpa3oBaHus BBIPAXKEHHUM CO CTENIEHAMU U TECTUPOBAHUE, pabora
norapudmamu, mpeodpa3oBaHus APOOHO- OIICHKA BBITIOJIHCHHUS (1 cemectp),
palMOHAITBHBIX BBIPAKEHUM IIPAKTUYECKOTO 9K3aMeH
3aHATHUS (2 cemectp).
V3- uccnenoBaTh B MPOCTEUITUX CITydasX QyHKIIUN VYcTHBIN 0npoc JK3aMEH
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOIBIIIHE U TEeCTUPOBaHUE, (2 cemectp).
HAaWMEHbIIINE 3HAYCHUS PYHKIIUN; CTPOUTD OIICHKA BBITIOJIHCHUSI
rpad¥Ky MHOTOYJIEHOB C UCIOJIb30BaHUEM MPAKTHIECKOTO
annapaTta MaTeMaTU4YeCKOro aHajau3a; IPUMEHATh 3aHATHUS

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 KonTponbHas
TOM YHCJIE€ HA TPOLIEHTHI, 10JIU U YacCTH, Ha TECTUPOBaHUE, pabora
JBIDKEHUE, paboTy, CTOMMOCTh TOBApOB U yCIYT, OLIEHKA BBIIIOJIHEHUS (1 cemectp),
HAJIOTH, 33J1a4M U3 00JIaCTH YIIPaBJICHUS JTUUYHBIMU MIPAKTUYECKOTO 9K3aMeH

U CEeMEHHBIMU (PUHAHCAMH); COCTABIISATh 3aHATHS (2 cemectp).

BBIPKCHHUS, YPAaBHECHHUS, HEPABEHCTBA M UX
CHCTEMBI TI0 YCJIOBHIO 33]1a4H, UCCIIEI0OBATh
MOJIyYEHHOE PEIICHUE U OLICHUBATh
MIPaBAONOI00HOCTh PE3YJIHTATOB

VY 6- u3Bnekarb, MHTEPIPETHPOBATH HH(POPMAITHIO,
MNpEaACTAaBJICHHYIO B Ta6JII/II_IaX, Ha JuarpaMmax,
rpadukax, OTpa’karollyio CBOWCTBA PEATbHBIX
mponeccoB u HBHGHHﬁ; OpeaACTaBIATh
nH(}OpMAITHIO ¢ TIOMOIIIBIO TAOJIUII U TUATPAMM;
ucCiaca0BaTb CTaTUCTUYCCKHUEC JaHHBIC, B TOM
quclie C MPUMEHEHHEM rpauuecKux METOO0B U
DJIEKTPOHHBIX CPEICTB

VYcTHBIN onpoc
TECTUPOBAHHUE,
OLICHKA BBITIOJIHEHUS
MPaKTUYECKOTO
3aHATUA

IK3aMEH
(2 cemectp).

VY7- BBIYHCIISTH BEPOSTHOCTH C UCIIOJIb30BaHUEM
rpaduuecKuX METOAOB; IPUMEHSITH (HOPMYJIbI
CJIOKEHUS 1 YMHOXKEHUS BEPOSTHOCTEH,
KOMOHMHATOPHBIE (PaKThI U (POPMYJIBI PU PEUICHUH

VYcTHblii onpoc
TECTUPOBAHUE,
OLICHKA BBITIOJTHEHUS
MIPaAKTUYECKOTrO

JK3aMEH
(2 cemectp).
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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

VY 8-n300paxaTh MHOTOTPaHHUKH U TTIOBEPXHOCTH YcTHbll onpoc 9K3aMeEH
BpaIlCHUs, UX CEUEHUS OT PYKH, C TTOMOIIBIO TECTUPOBAHHUE, (2 cemectp).
YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX OLICHKA BBITIOJIHEHUS
CPEJICTB; PACIIO3HABATh CUMMETPHUIO B IIPAKTUYECKOIO
MIPOCTPAHCTBE; PACIO3HABATH MPABUIIbHbBIC 3aHATUS
MHOTOTPAaHHUKHU
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/bI IIPAKTUYECKOIO
3aHATUS
V11- HaXOAUTH C MOMOIIBIO N3YYEHHBIX (hopMyIT YceTHBI onpoc JK3aMEH
KOOPJIMHATHI CEPEIMHBI OTPE3Ka, pacCTOSHUE TECTUPOBAHHUE, (2 cemectp).
MEXy BYMS TOUKaMHU OLICHKA BBITIOJIHEHUS
MIPAKTUYECKOTO
3aHATUS
3HaTh:
3 1 - MOHATHSA: CTETIEHb YUCIIa, JIoTapru(M YUCIa; YeTHBIM o1poc KoHntponbnas
TECTUPOBAHHUE, paboTa
OLICHKA BBITIOJIHEHUS (1 cemectp)
MPaKTUYECKOTO JK3aMEH
3aHATHUS (2 cemectp).
32 - NOHATHS: PallMOHANIbHBIE, UpPALMOHAJIbHBIE, VYeTHbIi onpoc Konrtponbhas
MOKa3aTelbHbIe, CTENIEHHbBIE, JIOrapu(pMUIECKHe, TECTUPOBAHUE, pabora
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, OLICHKA BBITIOJIHEHUS (1 cemectp)
UX CHUCTEMBI, IIPAKTUYECKOIO 9K3aMeH
3aHATHUS (2 cemectp).
).
3 3- moHsATHS: QYHKIIHS, HETIpepbIBHAS (PYHKIIHS, VYcTHBI onpoc 9K3aMEH
IIPOM3BO/IHAS, IEPBOOOPA3HAs, ONPEIeIICHHBIH TECTUPOBAHUE, (2 cemectp
MHTErpaJl; yMEHUE HAXOUTh MTPOU3BOIHBIC OLICHKA BBITIOJIHEHUS
AIIEMEHTApHBIX (PYHKLNH, UCTIONb3YsI CIPAaBOYHBIE MIPAKTUYECKOTO
MaTepHuabl; 3aHATUS
34- moHATHUS: parMoHaIbHAS QyHKIIHS, VYcTHBIN onpoc KonTponbhas
nokasaresbHas QyHKINA, CTeNIeHHAs (QyHKIINA, TECTUPOBAHUE, pabota
norapudmudeckas GyHKIHS, TPUTOHOMETPUYECKHE | OIICHKA BBITTOJIHCHHS (1 cemectp),
¢dbyHkunu, oopaTHbIe (HYyHKINH; IIPAKTUYECKOIO 9K3aMeH
3aHATHUS (2 cemectp).
35- nmoHsATHs: cpeaHee apuMeTHIECKOe, MeIUaHa, VYcrHblii orpoc 3K3aMEH
HauOoJIbIllee M HAUMEHbIIee 3HAUeHUs, pa3Max, TECTUPOBAHHUE, (2 cemectp).

JUCIICPCHUA, CTAHAAPTHOC OTKIIOHCHHUEC Y CJIOBOI'O

OICHKA BBINTOJTHCHUA
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Habopa; MIPAKTUYECKOTO

3aHATHS
36- MOHATHUSA: CIIy4alHbII ONBIT U CIIy4aiiHOE VYeTHBI o1poc 3K3aMEH
cOOBITHE, BEPOSTHOCTH CITy4allHOTO COOBITHS; TECTUPOBAHUE, (2 cemecTtp).

OLICHKA BBIIIOJIHEHUS
[IPAKTUYECKOTO

3aHATUSA
37- NMOHATHSA: TOYKA, PsAMas, INIOCKOCTb, YceTHBI o1poc KonTponbHas
IIPOCTPAHCTBO, ABYTPAHHBIN yIodI, TECTUPOBAHUE, pabota
CKPELIUBAIOIINECS IPSAMBIE, TaPAIIIEIBHOCTD U OLICHKA BBITIOJIHEHUS (1 cemectp)
MEePHEHANKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, YIroJl MIPAaKTHYECKOTO
MEXly MPSMBIMH, YTOJI MEXAY IPIMOU U 3aHATHSA

IIJIOCKOCTBIO, YT'OJI MCXKIAY IJIIOCKOCTAMU,
pacCToAHNUC OT TOYKH OO MIIOCKOCTH, PACCTOAHUC
MCXKAY NPSAMBIMHA, PAaCCTOAHUEC MCKITY
IJIOCKOCTAMMU,

3-8- MOHSATHUS: MHOTOI'PAHHUK, CEUCHUE
MHOTOTpaHHHKA, Ky0, TapauleNenuIea, Ipu3ma,
nupaMuzaa, GUrypa u moBepXHOCTh BPAIICHHS,
WIMHAP, KOHYC, 1map, cepa, ceueHus: Gurypsl
BpaIIEeHUs], TNIOCKOCTh, Kacaromasics cdepsl,
WINH/IPa, KOHYCA, IUIOIIA/lb TOBEPXHOCTH
NHpaMUIBI, TPU3MBI, KOHYCa, IHIMHIPA, TUIONIAIb
cdepsbl, 00beM Ky0Oa, IPSIMOYTOJILHOTO
napaJulesenuresa, MMPaMu/Ibl, TPU3MBI, HTHHIPA,
KOHYyca, [1apa;

VYcTHBINM onpoc
TECTUPOBAHHUE,
OLIEHKA BBITIOJIHEHUS
MPaKTUYECKOTO
3aHATUA

IK3aMEH
(2 cemectp).

39- MOHATUA: JIBUKEHHE B  IPOCTPAHCTBE, VYcTHblii onpoc 3K3aMeH
10100HbIE (QUTYPBI B IPOCTPAHCTBE; TECTUPOBAHUE, (2 cemectp).
OLICHKA BBITIOJIHEHUS
IIPAKTUYECKOIO
3aHATUS

310- moHsATHA: IPAMOYTOJbHAs CUCTEMA YeTHBIM o1poc KoHntponbnas
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOP, TEeCTUPOBaHUE, paboTa
KOOPAMHATHI BEKTOPA, CKAIIPHOE MMPOU3BEJCHHUE, OILICHKA BBITTOJTHEHUS (1 cemectp)
YTOJI MEX1y BEKTOpaMHU, CyMMa BEKTOPOB, MIPAKTHYECKOTO
IIPOU3BE/IEHUE BEKTOPA HA YHCJIO. 3aHATHS
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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

= o

Tema 2.4. Teopema o Tpex
[EPIEHANKYJIIIpax

<o

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.

OcHoBHI TpuUTOHOMETpHHU. TpHu

TOHOM

eTpuueckue QyHKIT

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.




17

[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
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2. CIIEHU®UKALUA OHEHOYHbBIX CPEJACTB

2.1. Hazna4yeHue

Crienndukanueii ycTaHaBIMBAIOTCS TPeOOBAaHUS K COACPKAHUIO W O(POPMIICHHIO
BapUaHTOB OLIEHOYHOI'O CPeACTBa MpaKkTHUecKas paboTa.

[IpakTnueckas pabota mpenHa3HAYeHa JUISl meKywe2o KoOHmpoas N OUEHKU 3HAHUN U
YMEHUH CTyAeHTOB 1o  mporpamme ydeOHoil mucrumuuasl COO0.02.01 Martematuka u
obpazoBarenbHoi mporpammbl  CITO mo cnemmansHoctu  19.02.11 TexHomorust mpoayKTOB
MUTAHUS U3 PACTUTEIBHOTO CHIPbS

2.2KOHTMHIEHT aTTecTyeMbIX: cmydenmol 1 Kypca

2.3 ®opma M ycaI0BHSA ATTECTANMHU: TEKYUIHIH KOHTPOJb IPOXOJUT B BU/IE BHIMOIHEHUS
3aJJaHull IPAaKTHYECKON padoThl, MPOMEXKYTOUHAsl aTrTecTalusi B popMe KOHTPOJIbHOM pabOThI
( 1 cemectp) m skx3ameHa ( 2 cemecTp Ha) NPH MHOJOXKHUTEIbHBIX PE3yJIbTaTax TEKYILEro
KOHTPOJISL.

2.4 Bpems BBINIOJTHEHHSA

MOJTOTOBKA 5 MUH;
BBITTOJTHEHHE 2 yac 50 mwuH;
odopmiieHre U caada S MUH.

BCETO 3 yac 0 MUH

2.5 Pexomenayemasi JuTeparypa s pa3pa00TKH OLEHOYHBLIX CPeICTB U
MOJATOTOBKH, 00YYAIOUIUXCH K aTTeCTALMH.

KHnroo6ecneuyeHHOCTH
bubanorpadguyeckoe onucanne N3IaHus OcHoBHast/ Kon-po
(aBTOp, 3arJ1aBUE, B/, MECTO U IO/l U3aHUS, | JONOJHUTEIbHAS K3 B 61 6.]1 DJIEKTPOHHBI
KOJ1. CTP.) JuTeparypa CﬁﬁFC)Y ‘| e pecypchl
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 us3m., crep. —
Mocksa : [IpocBemenue, 2024. — 464, [1] c. :
W1
MaremaTHka: anrebpa u Havasa https://
MaTeMaTu4ecKoro aHam3a, T€OMETPHSL. znanium.ru/
l[ecomerpus : 10—11-if kmaccel : 0a30BBIM H catalog/
yrnyOneHHsiii  ypoBuun : 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 wuzn.,nmep. m 1om-ocH. beode/560677
ONeKTpoH. naH.-Mocksa:FOpaiit,2025-401 ¢ —
(ITpodeccuonanpHOE 0Opa3OBaHUE)
Boromonos,H. B. https://
['eomeTpusi: YuebHoe nocoOue- TSl urait.ru/
CI1O/boromonos H. B.-Mocksa:FOpaiir, 20251 bcode/561041
108 c.-(ITpodeccnonanpHOE 00pa3oBaHE)
boromonos, H. B. OCH https://
AnreOpa ¥ Havasna aHaim3a : Y4ueOHoe mocooue urait.ru/



https://urait.ru/bcode/561040
https://urait.ru/bcode/561040
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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s CIIO / Boromonos H. B. — Mocksa :
MN3narenbcTBo FOpaiit, 2025— 240 c.

bcode/561040

Amamos II1.A.

Anre0Opa 1 Ha4ajIa MaTeMaTUYECKOTO aHAIH3a.
10-11 ximaccyueOHuK 11 0011Ie00pa30BaTEIBLHBIX
YUpeKAeHNU 0a30BbIi
ypoBeHb,MockBa:IIpocsemenne,2021-463¢

on

68

boromonos, H.B.

[TpakTHUYecKue 3aHIATHS IT0 MaTeMaTHKe: yaeOHOe
nocoOue JUIst cpeHero nmpophecCuOHaTBLHOTO
ob6pazoBanus/ H.B.boromonos.— 11-e u3n.,
nepepad. u jon.— Mocksa: U3narenscTBo
[Opaiit, 2024.— 571c.— (IlpodheccuonansrHoe
00pazoBaHue).

on

https://
urait.ru/
bcode/568915

3. BAPUAHTHI OHEHOYHbIX CPEJICTB

Pasgea 1.I1oBTOpeHNE Kypca MATEMATUKH OCHOBHOM ITKOJIBI.

« JlediCTBUS HAX YHCTAMI.

(-23-3) 100
1. HaliguTe 3HaY€HHE BBIPAKECHUS:
3

(3+23) 258

2. Haiinute 3HaueHue BbIpaKEHUS 4
2 AN

3. Haiinure 3HaueHNE BBIPAKEHUS (728 —26 ) L 754

2

- + +2.
4. Halinute 3HaueHue BbIpaXKEHUS 5

1

~.0,99 2.
5. HaliguTe 3HaueHUE BBIPAKECHUS 3

(o)

0,21:

7. Halinure 3Ha4e€HHE BBIpAKCHUS 8

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

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

. Haiigure 3Hauenue Beipakenus (3,9 — 2,4)- 8,2.

+ 55

1. [Inan mecTHOCTH pa30ouT Ha KieTku. Kaxkmas kimetka oOo3Hawaer kBagpar 10m x 10m.

Halimure muomans y9acTka, n300paxéHHoro Ha rmane. OTBeT gaite B M2,



https://urait.ru/bcode/568915
https://urait.ru/bcode/568915
https://urait.ru/bcode/568915
https://urait.ru/bcode/561040
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2. 3. 4.
5. Ha pucyHnke n300pak€H IIaH MECTHOCTH (IIar CETKH TUIAHA COOTBETCTBYET PACCTOSHUIO 1 KM
Ha MecTHOCTH). OLeHuTe, CKOJbKUM KBaJpaTHBIM KHJIOMETpaM paBHA IUIOWAAb 03€epa
[ymenoBo, n300paxEHHOro Ha maHe. OTBET OKPYTIMTE /10 LIEJI0Tr0 YnCIa.

03.

f

6. TporyapHas miauTKa nponaércss B ynakoBkax 1o 4 mryku. CKOJBKO yNaKOBOK IUIUTKU
MOHAI00UIIOCh, YTOOBI BBUIOKUTH BCE JTIOPOKKHU U IUIOIIAJKY IEpe rapaxom?

HE
EE TUIHTE®

*II AioHN

¥4 cropon

| -

2w

Ha mtane n300pakeHo 1OMOXO03MCTBO 1O ajapecy: ¢. ABaeeBo, 3-it [lonepeunsrit ep., 1. 13
(cTopoHa Ka)XI0H KIETKU Ha TUIaHe paBHA 2 M). Y4UacTOK UMEET MPSMOYTolbHYyI0 (hopMy. Beie3n
Y BBE3]1 OCYIIECTBIIIOTCS Yepe3 €NIUHCTBEHHBIE BOPOTA.

[Tpu BXO/M€ Ha y4acTOK CrpaBa OT BOPOT HAXOAMTCS OaHs, a cleBa — Tapax, OTMEUCHHBIH
Ha 1u1ade mudpoit 7. [hnomanp, 3aHsTas rapaxom, paBHa 32 KB. M.

JKunoii nom HaxoauTcs B riayOuHe Tepputopuu. [lomumo rapaxka, ®UIoro qoma u 6aHu, Ha
y4JacTKe uMeeTcs capail (moacoOHOe TOMENICHUE), PACIOJIOKEHHBIM PSAIOM C TapakoM, W
TEIUTHIIA, TIOCTPOEHHAsI Ha TePpUTOpUHU oropoaa (oropoa orMedeH 1udpoi 2). Ilepen Kumbim
JIOMOM MMEIOTCS SIOJIOHEBBIC TTOCATKH.

Bce nopokku BHYTpU yyacTKa MMEIOT IIMPUHY |M M BBIMOIIEHBI TPOTYApHOM IJIUTKOU
pasmepom IMx1m. Mexmy OaHel W rapa)koM HMEETCsS TIUIOMIAJKa TUTOMAAbl0 64 KB. M,
BBIMOIIIEHHASI TAKOW K€ TIITUTKOM.

Oteetsi: 1)900;2010;3)50;4)10;5)4:6)23
HpOI[eHTHLIe BBIYHUCJICHUSA.

1. ®nakon mamnyHsa crout 160 py6ueit. Kakoe Haubonbiiee yncio (GprakoHOB MOXKHO KyIHTb
Ha 1000 pyOseii Bo BpeMs pacipoaxH, KOTJja CKuIKa coctapiset 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?

OtBetr1;108;2)20;303444)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. PemmnTh HepaBeHCTBO: 6x — 5(2x + 8)~ 14 + 2x.
4. Haiitu 15% ot uncna 80.
5. BBIHOJ'IHI/ITe I[eI/ICTBI/Ie U pe3yJbTaT 3aluIIuTe B BUIE ACCITUYHON qpoOu:
(1,2 1073 ) 3° 10° )
Bapuanm 2
1. Pemnts ypaBHenue: 5x*- 7x + 2 = 0.
2. Pemmts cucremy ypaBuenuii: [ 2x +y = [,

Sx+2y=0.
3. PemmTh HEpaBeHCTBO: 5 + x = 3x - 3(4x + 5).
4. Haiitu 45% ot uucna 90.
5. BoinonuuTe neficTBue, U pe3ysbTaT 3aMUIINTE B BUJE NECATUUHON ApoOu:
(1,6 " 107°)" (4" 10?).
Bapuanm 3
1. Pemnts ypaBrenue: 3x- 5x - 2 = (.
2. Pemnts cucreMy ypaBHEHMI: x+5y=7,

Ix+2y=-5.

3. Pemmuts HepaBencTBo: 3(3x - 1)~ 2(5x - 7).
4. Haiitu 40% ot uucna 120.
5. Boinonnute neficTBue, U pe3ysibTaT 3alMUIINTE B BUJE NECATUUHON ApoOu:
7,2 1071
1,2 - 1010 °
Bapuanm 4
1. Pemuts ypaBrenue: 2x’- 7x + 3 = 0.

2. Pemnth cucremy ypaBHeHHﬁl{ 2x-3y=1,
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Ix+y=7.
3. Pemuts HepaBeHCTBO: S(x + 4)~ 2(4x - 5).
4. Hawtu 30% ot uncna 240.
S. BrimonnuTe neiictBue, U pe3ysbTaT 3alHIIUTE B BUAC JECATUIHOMN qpodu:
6,4 -1012
8 - 1014 °

OTBETHI & nposepounoii paGore BXOAHBIM KOHTPOJIb

No papuanta | 3aganue 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 6,4:107=
0,0064

3 -2 (-3:2) x<11 48 6:10"=

%2 0,00000000006

4 0,5;3 (2;1) x<10 72 0,8:10°=
0,008

Paznen 2.1IpsaMble U MJIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckas padora

«Axcuomwl cmepeomempuu. IlapannenrbHocms NPAMbIX U NIOCKOCME)

Bapuanm 1 Bapuanm 2

1. Yro Takoe cTepeoMeTpus. 1. HazoBute  ocHOBHBIE  GUTYphl B

2. Kakue mnpsimpie B NOpOCTpaHCTBE | MPOCTPAHCTBE.

Ha3bIBAIOTCS MapaJICTbHBIMU? 2. Kakue mpsiMmpie B TIpOCTpaHCTBE

3. JlaHa TIIOCKOCTh 3 U MPSIMBIC @. 6 U C. | HA3BIBAIOTCS CKPEIIUBAIOIIIUMUCS ?

N3BecTHO, YTO OJHA W3 MAAHHBIX MPAMBIX | 3. JlaHa TJIOCKOCTH B M TIpSIMBIC @, 6 U C.

napamensHa Tiockoct . HaszoBute oty
MPSIMYI0, €CITH TpsiMasia MapajiesibHa MPSMOi
¢, IpSAMBbIE 6 M C TIEPECceKaroTCs, a IpsMas ¢

nexut B miockoctn B+ Cuenaiire PUCYHOK U

MIPOKOMMEHTUPYUTE  €T0 C TIOMOIIBIO
MaTeMaTUYECKUX 3HAKOB.

4. Uepez Ttouku A, B u cepenuny M
oTpeska AB mpoBeaeHsl  napalieibHBIC
MpsIMBIE, MepPECEKaOIINe HEKOTOPYIO
MJIOCKOCTh 0 B Toukax A;, B; M,

cooTBeTcTBEeHHO. Haittu muny otpeska MM,
eciii AA=13m, BB,=7m, npuuém otpe3ok AB
HE TepecekaeT IIOCKOCTh a.

5.Uepe3 konery A otpeska AB mposenena
mockocTh. Yepes konenr B u touky C 3toro
OTpe3Ka MPOBEJCHBI MapasuiesibHbIe IpsiMble B,
u C,. Haiinure mmuny otpeska BB, ecim

M3BecTHO, 4YTO OJHA H3 JAAHHBIX IPSIMBIX
napamiensHa Imiockoctd . HaszoBute sty
IPsIMYI0, €CIIA IIpsIMasi ¢ MapajuielbHa IPSIMOU
¢, IpAMBIE a U 6 IIEPECEKAITCs, a MmpsAMas ¢

JIC)KHUT B IIJIOCKOCTH 5 CI[GJ'IafITC PUCYHOK H

MIPOKOMMEHTUPYUTE  €ro C  MOMOIIBIO
MaTeMaTHYeCKUX 3HAKOB.

4. Yepez Ttoukn A, B u cepenuny M
otpeska AB  mpoBeneHbl  mapajuielbHbIC
MpsIMBIE, IepeceKaroIme HEKOTOPYIO
INIOCKOCTh o B Toukax A;, Bi M,

cooTBeTCTBEHHO. Haittu miuHy orpeska MM,
ecnmu AA=3Mm, BB,=17wm, npuuém otpezok AB
HE TepeceKaeT IIOCKOCTH a.

S5.Uepe3 konenr A otpeska AB mpoBeneHa
wiockocTh. Yepes konery B u touky C storo
OTpE3Ka MMPOBEACHBI NTAPAIICIbHBIC
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| CC=21cm, AC:BC=3:4

Omeemowi
«Axcnomel crepeomerpui. [lapamiesbHOCTh IPSMBIX U IIJIOCKOCTEN
Bapuanm 1 Bapuanm 2
1 | Crepeomerpusi — 510 OcHOBHBIMU  (UTypaMH B TIPOCTPAHCTBE
paszzien TeoOMEeTpUHU, B KOTOPOM | SIBIISIFOTCS TOUYKA, MPAMAas U MJI0CKOCTb.
H3Yy4aroTCst burypsl B
MIPOCTPAHCTBE.
2| JIee mnpsmele B mnpoctpaHcTBe | [IpsiMble, KOTOpbIE HE NEPECEKAIOTCS U HE
Ha3bIBAIOTCSA  MApaJlUleIbHBIMHU, | JIEKaT B OJHOM IUIOCKOCTH, Ha3bIBAIOTCS
€CIM OHM JIeKaT B OJHOW | CKpPelMBAKIIMMHUCSH.
IJIOCKOCTH M HE MEePECEKAI0TCHI.
3|8 ﬂﬁ
a||c; ENC ;Ccﬁ;anﬁ €||C;ﬂn8;ccﬁ;8||ﬂ
4 s ABBIA, —~ . ABBJA, —~
| . Tpamenms, T.K. | Tpameums, T.X.
i AA|[[BB,|[viv, B AA|[BB,|[vov,
MM, - cpenHsis TUHUS; MM, - cpenHsisa IUHUS;
AA, + BB, AA, + BB,
MM; =————=10 MM, =——— =10
2 2
5 p Jp
¢
2 et , £ am
_CcllAB_E_,}g BlzccllAB:@:
1= A 3 AC 13
Paszjnen 3.KoopaAuHATHI U BEKTOPBL.
Mamemamuueckuit ouxmanm «BEKTOPBI B I[IPOCTPAHCTBE»
Bapuanm Ne 1 Bapuanm Ne 2
1. Yro Ha3bIBACTCs BEKTOPOM B| 1. Kaxkne BEKTOpa HAa3bIBAIOTCS
MIPOCTPAHCTBE? KOJUIMHEapHbIMU ?
2. Jaiite ompeneneHue AeUCTBUN Han | 2. Yro Taxkoe abOCONIOTHAs BeEIWYMHA
BEKTOPAMHU: CKaJSIPHOTO MMPOU3BEICHHUSL. BekTopa?
3. Haiite onpeeIeHue KOoOpAuHAT | 3. Kaxkue BEKTOpa Ha3bIBAIOTCS
BEKTOpa C HayajioM B Touke Ai(x;, V;z;) U | OQUHAKOBO HANPABIEHHBIMU?
KOHIIOM B TOYKE Ax(X2, V2,22). 4. [aiite onpeneneHue AEHCTBUU HaL
4. Kakue BekTOpa Ha3bIBatOTCS PaBHBIMU. | BEKTOPaMU: CIOKEHUS U YMHOKECHHUSL.
5. Kakue BEKTOpa Ha3bIBaKOTCA | S. UTto Takoe HyJIEeBOM BEKTOP?
MIPOTUBOIOJIOKHO HAIIPaBICHHBIMU?

HpaKTI/IquKaﬂ paﬁoTa «I[eKapTOBbI KOOpPAMHATBI U BEKTOPLI B IIPOCTPAHCTBE»
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Bapuanm Ne 1

1.CTopoHa paBHOCTOPOHHETO TPEYroJibHUKA paBHa 12 cM. HailTu miomaas ero opToroHanbHOU
MPOEKIIMU Ha TUIOCKOCTh, KOTOPasi 00pa3yeT C MIOCKOCTHIO .

2. J1anbt Touku A(0;0;7), B(1:;4;2), C(0;4;5), D(4;2;0). Kakue u3 3TUX TOUYEK JIexKaT:

1) B rutockocTu Xy, 2) Ha OCH z, 3) B IJIOCKOCTH )Z.

3. Joxaxwure, uro yeThipéxyroabHuk ABCD ¢ BepmmHamu B Toukax A(0;2;-3),

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). Beruucnure yros Mexay BEKTOpaMu
ABuCB

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

TpeyroabHHKayroma = 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 mockocTu xz; 2) Ha ocH ), 3) B IJIOCKOCTH )Z.
3. HokaxwuTe, uTo uyeThipéxyroiapbHuk ABCD c Bepmmnaamu B Toukax A(2;1;3),
B(1;0;7), C(-2;1;5), D(-1;2;1)sBasieTcss mapajuieorpaMMoM.
4. JlanerToukHA(3; —1; 2)uB(5; 1; 1). HaliiuTeKoOpAMHATEIMMO Ay IbBeKTOpaBA.
5. Hanbl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruncnute yron Mexay BEKTOpamMu
CAuCB

OTBETHI
«/lexapToBBI KOOPAUHATHI U BEKTOPHI B IPOCTPAHCTBE»

No Bapuanm Ne 1 Bapuanm Ne 2
eapuan
ma

Ne
3a0aHUA

1.

SﬂBOC=

Spapc ~COS@

daB

Saapc=2 27
12243 o RE o 1
Sspoc— 1 C0530°_ 36v3 2=54(cm?) | Sapoc—27 ~€0s60% =277 ~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 | Bocionb3yemcst  popmynamu  uis

KOOpJMHAT  CEpPEeOuHBl  OTpe3Ka B | KOOPJUHAT CEPEIUHBI OTpe3ka B
NPOCTPAHCTBE. MIPOCTPAHCTBE.
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22 _ .
S,
2
1-1 1-1 0+2
y= 2 %o |BD: x=2 T % = 2 7L
== 2 2oy

2

Koopmunater cepenunbl otpe3koB AC u
BD cosnanator, nostomy nauaronanu AC u
BD YETBIPEXYTOJIbHUKA ABCD
IIEPECEKAOTCSI W TOYKOW IEepeceueHust
Nenarcs rorfoJjam, CJIEIOBATENIbHO
YETBIPEXYTOJIBHUK ABCD —
napajuieIorpaMM.

Koopaunatsl cepennHbl  OTPE3KOB
AC u BD coBnagaor, mno3romy
IUaroHaJIn AC u BD
YEeTBIPEXYTOJIbHUKA ABCD
IIEPECEKAIOTCS 51 TOYKOU
MepeceyeHusl JAENATCS  IOIOJIaM,
CJIEIOBATEIbHO  YETBIPEXYTOJBHUK
ABCD — napajuieniorpamm.

AB:5_3=2:1-(1)=2;1-2=-1.
|AB| = /22 + 22 + (-1)2 = 3.

BA:3 5-,1 - 1=2;2-1=
1

|é_A| =/(—2)2+ (-2)2 +12 =3.

5. AB: 3.1=2:.1-(-1)=0;1-3=-2. CA:l _1=0;3-2=1;0-(-1)=1.

CB:3 _(1)=4;-1-1=-2;1-3=-2. Bl _2=1;3-2=1;-1-(-1)=
0.
AB-CB
COSQp = ———— = = .75
|ABJ - |CB] cosqc.':iﬁﬁl (E =
2-(—4)+0-0+(=2)-2 |CA| - |CB|

:\/zz +02+(_2}2-\/42+(_2}2+(_2 0-(-1)+1-1+1-0
12 3 43

VO P4 12 (12 + 12 + 0]
8v3 2v3 2 =5=¢=60°.

Paznea 4. «OcHOBBLI TpUroHOMeTpHH. TpuronoMerpuueckue (hyHKIUI.

Teoperuyeckne BONpockl.
1. Omnpenenenune cuHyca, KOCHHyca, TAHT€HCA U KOTaHT€HCA.
2. 3HaKu cMHyca, KOCUHYCa, TAHT€HCAa U KOTAHT'€HCA 110 YETBEPTSIM.
3. 3aBHUCHUMOCTb MEXIy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHT€HCOM OJHOTO M TOTO
ke yria.
®opMyJibl TPUBEICHUSI.
CuHyc, KOCUHYC, TAHT€HC CYMMBI M Pa3HOCTH JIBYX YTJIOB.
CHHYC ¥ KOCHHYC IBOMHOTO yTJa.
OO6nacTpb onpeneneHuss 1 MHOKECTBO 3HAU€HUH (PyHKIHA.
[Ipocreiinre TPUrOHOMETPUYECKUE YPABHEHUSI.

PNk
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9. PenieHne TpUrOHOMETPUYECKUX YPaBHEHUN

IIpakTuyeckass paGora «IlIpeoOpa3oBanusi MNPOCTEHIINX TPUTOHOMETPHYECKHX
BbIPasKEHMID).

! e <3n 2n>
CoOSO = —— — .
1. Haiinure (8 O ecou V10 y4 2
. 2V/2 (3n )
sSiIa = ——— € 2m ).
nu

-
2. Haiigure 3¢080, e 3 2
3. Haiizure SIN ¢, ecpy COS 0 = 0, 6y <o < 2m.

— 43 cos(—750°).

5. HaiiuTe 3Ha4eHne BHIPAKEHUS 5tg17°-tg107°.
. O o
6.Haiiure snauerue popaxers: 125101507 - cos 120°.

4. Halinute 3HaY€HUE BBIPAKCHUS

7. Haiigure 24 €08 20, ecnp sina = —0,2.
8.Haiimure — 470820, ooy cos o0 = —0, 4.
9. Haiigure S1I1 20, gemu €0s0 = 0,6 y m < a < 2.

9 9
V30 cos? %‘ — \/30sin? ?‘“

10.HaiiguTe 3HaueHUE BbIPAKEHUS

IIpakTnyeckas padora «PemeHne TPHrOHOMETPUYECKHUX YPABHEHUI».

1. Pemunth ypaBHeHHUSA:
1 x

2. Peluuth ypaBHeHusl, yIIPOCTHUB JIeBYI0 WJIH NPABYI0 YaCTh:

cos (2m — x) + sin (E+x)=x@ cos?x —sin2x = =

) 2 6) 2
T . . T

cosx cos——sinxsin—=1
B) 4 4 r
3. Peminth ypaBHeHHs, C1€eJIaB MOJACTAHOBKY:
a)Z sinx—5sinx—3=0 6)2 cos’x +5sinx—4 =10
B)c052x+5cnsx=2 F)Ztgx+2ctgx=5

4. PelunTh ypaBHEHHSI METOI0M PA3JI0KEHUS] HA MHOKUTEJIN:
a)sinx+35in2x={] 6)2cnszx—?'cosx=0

p) (2sinx — V2)(2cosx +1) =0

S. Peluuth ypaBHeHHs, HCIIOJIb3YS OJJHOPOAHOCTh:
a) sinx —+v/3cosx =0

6) sinx —3sinxcosx + 2cos?x =0

B)x@sinxcnsx—ksinzx =0
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Paspnen S.IIpousBoanas pyHkuuM, ee NpUMEHEHHE.

TeopeTnyeckne BONpockl

1.IIponomxute onpenenenue «I[IponzBognas-3to....»

2.PackpoiiTe reoMeTpUIECKHU CMBICI TPOU3BOJHOM.

3.Packpoiite puznyueckuii CMBICT TPOU3BOTHOM.

4.Yemy paBHa MPOU3BOJIHASA CTCTICHHOW U JIMHEWHOU (DYHKITHH.

5.Yemy paBHa NpoOU3BOJHAs TPOU3BEACHUSA?

6.YeMy paBHA IPOM3BOIHAS CIIOKHON QyHKIHH?

7.11pou3BoIHBIE AIEMEHTAPHBIX (PYHKINN

8.Ilpu3Hak Bo3pacTanus, yObIBaHUS (DyHKIHH

9.CranroHapHbIi€ TOUYKH.

10.Kputnueckue TOUKH.

11.AropuT™ HaX0XKACHUS TOYEK IKCTPEMyMa.

12. AnropuT™M HaxXOXJIeHUS HAMOOJBIIIETO M HANMEHBITIETO 3HAUYCHUS (DYHKITUU Ha OTPE3KeE.
13.Anroput™ HccneA0BaHUs U OCTpoeHus Tpaduka GYHKIUU C TTOMOIIBIO TPOU3BOTHOM.

IMpakTnyeckas padora

2
1. MarepuasibHast TOUKa JBUKETCS MPAMOJIMHENHO M0 3aKOHY x(t) =617 — 48+ 17 (rme x —
paccTosiHME OT TOYKHM OTcueTa B METpax, f— BpeMs B CEKyHJIax, M3MEPEHHOE C Haydaja
nBrxeHus ). Haliaure ee ckopocTsb (B M/C) B MOMEHT BpeMeHH ¢ = 9c.
2.Ha pucynke wu3o0paxéH rpaduk QyHKIUM y=f(x) 1 KacaTelbHas K HEMy B TOYKE C
abcruccoit xo. Haiinure 3HaueHne mpou3BoIHON QYyHKIIMHU f{X) B TOUKE Xo.
VA

_pl
3. Ha pucynke u300paxéH rpadguk ¥ — f (x) — TPOU3BOAHONU (PYHKITUU f (x), ompeIeTICHHOM

Ha uHTepBane (—8; 3). B xakoil Touke orpe3ka [—3; 2] dpyHKIUSA f (x) MPUHUMAET HauboJiblIee
3HaueHue?
by

=Y

4. Ha pucynke n3ob0pakeH rpaduk npou3BogHONH (QyHKUUH f(x), ONpENEICHHON Ha WHTEpBaie
(—8;4). B xakoii Touke orpe3ka [—7;—3] f(x) npuHUMaeT HaMMEHbIIIee 3HAUCHUE?



5. Haiigute TOuKy MakcuMyMa (pyHKIIUU y

6. Haiimute HanOomnpIiee 3HaueHUe (PyHKITHH

Otsets1:1)60;2)2;3)-3;4)-7;5)-4;6)6

Ipaxmuueckas paboma

43

= x° —48x+ 17.
y:x3—3x—|—4

Ha OTpE3Ke [—2:0].

«ITPOU3BONJHAS U EE [TIPUMEHEHUE»

Bapuanm 1

Bapuanm 2

2
1. Pemurts HEPaBEHCTBO 4x- x 5

x-77
2. Teno  pgBWXKETCS 1O  3aKOHY
x(t)=£-2¢ +5 (x — B MeTpax, { — B
CEKYH/JIax). Haiinure ckopocth u

YCKOpEHHEe Tenla uepe3 2¢ Mocie Havana
JIBKCHHUSL.

3. UccnenoBars GyHknuoo f{x)= x° + 7x —
4 Ha MOHOTOHHOCTB U DKCTPEMYMBI.

4. Haiitu nHauOomnblliee W HaMMEHbIIEE
3Hadenus PyHKIMU  f(x)=x- 6x° Ha
oTtpeske [-2;5].

5. CocTaBbTe ypaBHEHHE KacaTelIbHOU K
rpaduxy QpyHkuum f{x)=x’+ 2x B TOUKe
)C():] .

12x- x

1. Pemuth HepaBEeHCTBO s
- X

3

2. Temo aBMXETCS O 3aKOHY x(t)zg +6t-1

(x — B MeTpax, f— B CEKyHHax). Hatimure
CKOpPOCTh M YCKOPEHHUE Tella uepe3 S¢ mociie Havasa
JIBUKCHHUS.

3. Uccnenosars Gyrkumio  f{x)=10 — 4x - x’ Ha
MOHOTOHHOCTH U 9KCTPEMYMBI.

4. Haittu HamOombliee M HaUMEHbIIEE 3HAYCHUS

= 5 -

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

byHKIIUN Ha

OTBETHI
Ne 3a0anus Bapuanm Bapuanm
1 2
1 [0;% 1(7; ) (-0;0] V[5:12)
2 dn/c; Sm/c’ 31m/c; 10m/c?
3 S| na x€ (-0:-3.5), [1 nax€ (-01-2),
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1 nax€(-3,5; «) Sl nax€(-2; )
x=-3,5 mouxa min x=-2 mouka max
4 ymax:O; ymin:'32 — 52, L= _ 3 .
[-2;5][-2:3] SO
[0:4][0;4]
5 y=4x-1 y =1-5x

Pasznesa 6.MHOrorpaHHHUKM U TeJa BpAlleHU .

Ilpakmuueckaa paboma
«MHOI'OI' PAHHUKMW.ITpuzmar»

Bapuanm 1 Bapuanm 2

1. [aiite onpenaeneHue npsiMoil IPU3MBbI.

2. Yro Takoe mapauienenumnesn? 1. Jlaiite  ompezneneHue  MpaBUIBHON

3. UYrt0 Takoe MHOTOTPaHHUK? MIPU3MBI.

4. 3apmaya: Y nmapamuienenuneaa Tpyu rpaHu 2. Yro Takoe xky6?
uMeroT mwiomanu 2v’, 4 m'u 5 m’. Uemy 3. Yem sABufeTca TOYKA IEPECEUECHHS
paBHa MOJIHAS MOBEPXHOCTh JIuaroHanei napauenenuneaa?
napasienenumnena? 4. 3apmaya: Y nmapajuienenunena TpU rpaHu

5. 3agava: OcHOBaHME NUPAMHUIBI —
MPSAMOYTOJIbHUK €O CTOpoHamu 9 u 12
cm, Bce OokoBbIe p&Opa paBHBI /2,5 M.
Haiinure 00bEM upaMuIbI.

UMeroT wiomanu 3 v, 6 M’ u 7 m.
Yemy paBHa 10JHas MOBEPXHOCTb
napajuienenunena’?

5. 3amauva: bokoBwie pEéOpa HAKIOHHOM
TPEYroJbHOW NPU3MBI paBHBI /5 M, a
pAacCTOSIHUSL MEXy COJACpKAIUMM HMX
NapajuIeIbHBIMU NPSAMBIMHA 26 M, 25 M
u 17 m. Hatimute 00bEM TTPU3MBL.

«MHOI'OI'PAHHUKMUA .ITupamunar»

Bapuanm 1

Bapuanm 2

1. Maiite  ompeneneHrne  NPABUIBHOU
MUPaMUJIBI.

2. Kakoii MHOTrOrpaHHUK  Ha3bIBaeTCs
MpaBUIIbHBIM?

3. Uro Takoe JMHEWHHBIE  pa3Mepsl
IIPSIMOYTOJIBHOTO Napajulenenumnena’?

4. 3apgauva: V3mepeHus NpsSMOYTOJbHOTO
napaienenunena /5 m, 50 m u 36 m.
Haiigure peOpo paBHOBETUKOIO €My
KyOa.

5. 3apava:BricoTta MIpaBUJIbHOMN
YEeTBIPEXYTOJIBHOM MHUpaMUIbl paBHA 7
CM, a CTOpOHa OCHOBaHHS & CM.
Haiigure 60okoBoe pedpo.

1. Jladite onpeaeeHue anoQemsl
NpaBUIbHOM MUPaMUIbI.

2. Kaxoit mnapamnenenunes Ha3bIBaeTCA
IPSMOYTOJIbHBIM?

3. Uemy paBHa OOKOBas TOBEPXHOCTH
IPSIMON IPU3MBI?

4. 3apgava:Haiigure UaroHaJIn
IpSAMOYTOJIBHOTO Hapajiesenunesa mo
TpéM ero usmepeHusMm: 2 cm, 3 cm, 6
cM.

5. 3agava: OcHoOBaHME TUPAMHUIBI —
OpSMOYTOJIBHUK CO CTOPOHaMHU 6 cM U
8 cm. Kaxmoe OokoBoe pebpo
nupaMuael paBHo /3 cm. Berumcnure
BBICOTY TTHPAMHU/IBL.
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Ilpakmuueckan paboma

«TEJIA BPAILIEHU S »

I BapuanT II BapuanTt
1.J{aitTe onpeaeseHue HWIAHAPA. 1. [aiite omnpeaeseHue KOHYCA.
Hapucyiite  nmimHOp,  yKaXHTE  €ro Hapucyiite = KOHyC, yKaXHUTE€ €ro
00pa3yIoUIyto, pailyC U OCEBOE CEUYEHHUE. oOpa3yroniyto, paauyc, BBICOTY U

2.Kakoii KOHYC

CrnenaTh pUCYHOK.

3.Kakas IJIOCKOCTh HAa3bIBACTCs

JTuaMeTpaibHON IUIOCKOCThIO Imapa? Yro

Takoe 001b10i Kpyr? Crenarb pucyHOK.

4. 3anava: Kyda meOHs nMeeT KOHHYECKYO
dopMy, paguyc OCHOBaHHS KOTOpol 4 M , a
obpasyromas 5 M. Haliqute 00bEM 111e0HS.

5.3anava; Haiitu nomanb cedeHus mmapa

paguycom 25 cM IJIOCKOCTBIO,

IpoBeAEHHONW Ha paccrossHuM 20 cM OT

LEHTpa 11apa.

Ha3bIBaACTCsA HpHMLIM?

0CEBOE CEUEHUE.
2. Kakoll nuiMHIp Ha3bIBaeTCs MPSIMbIM?
Crenarb pUCYHOK.

3. Kaxas IJIOCKOCTh Ha3bIBAETCS
kacarenbHoM Kk mapy? Cpenarts
PHUCYHOK.

4. 3amaua:06béM mapa pasen 2887 cpp?,

Haiiaure mioriaas MOBEPXHOCTH IlIapa.
5. 3apgaua: ITnomane OOKOBOH

MIOBEPXHOCTH KOHyca paBHa 15 cM’, a

IO €ro OCHOBaHUs Ha 67cm?

Menbie. Haliqure 00bEM KoHycCa.

Paznen 7.1lepBooopa3uas dyHKIMS, ee IPUMEHEHHE.

TeopeTnueckue BOMPOCHI:

ITIponomxkute onpeaenenne « PyHKIUS Ha3bIBACTCS MEPBOOOPA3HOM---«
2.PackpoiiTe TeOMETPUYECKHUI CMBICH ONPEICICHHOTO UHTErpaa.
3.IIponomxure onpenenenue «KpruponuHelHas Tpaneuus-3To—
4.Chopmynupyiite popmyny HeroTona-Jleiioauma

5.B 4em 3akitouaeTcst 0O BUJ] BceX MepBOOOpa3HbIX?
6.1lepeuncnuTe mpaBuiia BEIYUCICHUS! HHTETPAJIOB.

I BapuanT

II Bapuaunr

IHaiitu oOumit BuI TepBOOOpA3HBIX IS
byHKIIUU

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

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

2. Haiitu nepBooOpa3Hyro QyHKIHH  f(Xx)=5x
+ x’, rpaduk KoTOpOMH POXOJUT Yepe3

TOUKy (1,3).
2
3.Bbruncauthb uaTErpan - ox’ +x)dv.
4. Boruncnuth TUIOMIA/b ¢burypsl,
OTPAaHWYCHHOW JTUHUSIMH Y = 3-X |

Yy =-x"+2x+3.

1.Haiitu o0Ommi BuUn

byHKIIUN

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

6) flx)=x+x°.

2. Haiiti nepBoo6pasnyio pyHKmMu f(x)=3x"-
5, rpaduik KOTOPOI  TPOXOITUT Yepe3
TOuKy (2,10).

[EepPBOOOPA3HBIX  JUIS

1
3. Beramcnuts uaTErpan 0 x’ +2x)dx
4. Boruncnuth TUTIOMIA b ¢burypsl,

OTpaHUYEHHOU JTUHUSAMH y = 3+2x U
y =x-2x+3.
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Pa3zngea 8 Crenenu u kopuu. Ctenennasg GyHKIu.

TeopeTuueckue BOMPOCHI:
1). [ate onpenenenue creneHHon GpyHKIUN

2). [laTb onpezeneHne uppaloHalbHbIX YPABHEHUH.
3). 3amucath aNropUTM pPEIICHNS HPPALIMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

I BapuanT

II Bapuaunr

1. Tloctpouts rpaduk GyHKIMM U HaHUTH

YTk

00D

1. Tloctpouts rpaduk ¢GyHKIMM U HaWTH
00Dy =X *

2. Pemmts ypaBHeHne: V3 — X = 2

2. Pemmth ypaBHenne: VX — 2 =5

3. Pewmts ypasHerne: VX — 3 = 5

3. Pemutn ypaBHeHHe:a‘\’K —17=2

4. Pemnth HepaBeHcTBO: V33X — 5 < 5

4. Pemuthb HepaBeHCTBOZm >4

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

5. PemuTh HEpaBEHCTBO:
V3—x<+3x-5

Paszgea 9.11okaszareabHas GQyHKINSA
TeopeTrueckre BOIPOCHI:

1). JlaTh onpeneneHne MoKa3aTeabHON QyHKITHH.
2). 3anucath CIeICTBHE , IPUMEHSEMOE MTPU PEIICHUHN TTOKa3aTeIbHBIX YPaBHEHUI.
3). 3anucatb TeopeMy U CIEACTBHE , IPUMEHSEMbIE IMPU PELUICHUH [0Ka3aTeIbHbIX

HCPABCHCTB.

I BapuanT

II BapuaHnrt

1. Ioctpouts rpaduk (GyHKIMM U 3amHUCcaATh
ero cBomcrTBa:y=4*

1. IMoctpouts rpadpuk (yHKIMM W 3amUcaTh

1 X
€ro CBOMCTBa: y=(4)

() -5
2.Pemnth ypaBHeHHE: \3 - 81

3
2. Pemnts ypaBHEHHE: 3797

3. Pemuth ypaBHEHHUE:

64 —8*—56 =0

3. Pemuth ypaBHEHHUE:

16" —17-4+16 =0

. x+3 x+1
4'3X 2 BXI_)ZHMTB HCPABCHCTBO: | 4 Pemmts HEPABEHCTBO: 2572 =12
2 — 2 < 30
7 9 2x°—-18
y2x%—3x = _ 5. Pemuts HepaBEHCTBO: 5 <1
5. PemnTh HEpaBeHCTBO: 9 7

6.Pemuth cucremy:
X—y=2
{3X+3’ =27

6. Pemuth cucremy:
{x + 2y =3
3¥Y =81




47

Pa3znea 10.Jlorapudmebl.Jlorapudmuyeckas GpyHxruus

Teopernueckue BOIpPOCHI.
1.CBoiicTBa gorapudmMoB.
2.0mnpeneneHue JorapuPpMUIeckoi QyHKITUH.

3.CriocoOslI penieHrs ypaBHEHUH 1 HEPABEHCTB.

CaoiicTBa Jjorapupmon

I BapuanT II BapuaHnTt
1. log,81 1. log; .
)1 1 25
. log, —
%76
2. log,, 11
3. log,,13

4. log,log,9

1g125

g5

6. log,12-log,3+log,9

~

2log, 6 +log, % - log, 35

*

9

log, 6 +log, 4 +log, —

g; g; g324
9. 2log,27- log,81- 2log, 18

10. 2log, 8 +log, 12—2 - log, 25

3. logslog,,2
4. log. 625

1g27
g3
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

«JIorapupmudeckast pyHKuHs, ee CBOMCTBA U rpaguK»

I BapuanT

II BapuaHT

1) Iloctpouts rpadpuku ¢yHkuuH y=log:x,
1
y=log 2 x
2) IlpuBectn 3 mpumepa BO3pacTarOIICH
JorapupMUIEcKor QYHKIUU

3) IlpuBectu 3 mnpumepa yObIBaromieu
norapuMuueckoit GyHKIHH
4) CxeMaTHuUeCKH HW300pa3uTh TpapuKu
ynkumii y =log x|y =log, , x

5) Haiitu oGnacth onpeneneHus GyHKIUU

y=loge(x? +4x —5)

1) Iloctpouts rpadpuku ¢yHkuuu y=log:x,
1

y=log 2 x

2) IlpuBectm 3 mpuMepa BO3pACTAIOIICH

JorapuPpMUUECKOR (QYHKIUH

3) IlpuBectm 3 mnpumepa yObIBaromei
norapumMuueckoit GyHKINH

4) CxemaTHYeCKH HM300pa3UTh
GyHkumit ¥ =log,, x|y =log, x

rpadguku

5) Haiitu obnactb onpenenenus GpyHkuuu

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

«Jlorapudmuyeckue ypaBHeHH s
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I BapuanT

I BapuanT

Pemnre ypaBHeHue:
1) log, Cx-11)=2;
2) log4(2x- 7)20;
10g1(3x+12):- 1,

3) =L ;
4 log,(6- 4x)=2;
5) logl(x+5):-3

3
6) logs(x* — 6x+17)=)
7) logs Gx +2)=log; (& +4)
8) log,1 € x? +5x+7)=log,;G0x- 7)
9)log; x- 4log, x +3 =0
10) logx(x-2) +logx(x-3)=1

Pemnre ypaBHeHue:
1) log,Bx- 2)=3;
2) log,(@x-10)=2;
3) log;(2x+16):-2

4) logSQ- 2x):1;
5) logl(x— 4)=-3

2
6) logs (x? —11x + 43) -5
7) log,@- x)=log, (- 2x)
8) logoyz(- x? +4x+5):10g0’2(- x-31)
9)log; x- 6log, x +8 =0
10) In(x+4)- In(x- 3)=In8

Paznea 11 DjeMeHTHI KOMOMHATOPHKH, CTATHCTHKH M TEOPHH BEPOSTHOCTEH

1.IIponomxkute onpenenenue «CiaydaitHoe cOOBITHE-ITO. ... .. IIpuBenure npumep.
2.IlpuBeauTe npumep JOCTOBEPHOTO COOBITHS.

3.IlpuBeaure npuMep HEBO3ZMOXKHOT'O COOBITHSI.

4 Ilponomxkute onpeneneHne «BeposTHOCTD Cy4aitHOro COOBITUS-ITO. ..»
5.ChopmynupyiiTe mpaBUIO YMHOKEHUS BEPOSTHOCTEH.

6.ChopmynupyiTe MPaBUII0O YMHOXKEHUS BEPOSTHOCTEH.

7.Kak HaiiTu cpeanee apupMeTHUECKOE YUCIOBOTO psijia.

8.Kak HaliTh MeiMaHy 4HCIIOBOTO psijia.

9.Kak Beluncisgercs pazmax 4uciIOBOro psaaa
10.J1n151 4ero Hy>KHbI TUarpaMMbI,IpaQUKH.

11.YTo n3y4aer ctaTUCTHKA.

12 IIponomxure onpenenenue «llepectanoBKU-3TO....»
13. Ilponomxkute onpenencHue «Pa3zMenieHus-aTo. ....»
14. Tlponomxute onpeneneHue «CoyeTaHus-310....»

Bapmuanr 1

Bapmuanr 2

1.B ypHe 12 ognHaKoBBIX 110 pa3Mepam U Becy
1apoB, U3 KOTOPBIX 8 uepHbIX 4 Oenbix. U3
YPHBI U3BJIEKalOT ouH map. Kakosa
BEPOSITHOCTH TOTO, UTO U3BJICUCHHBINA IIap
OKaXKeTCsl OeNbIM?

2.13 600 naynauy B3sAThIX AeTaneit 12
OKa3aJluch OpakOBaHHBIMHU.

Haiiti yacToTy nosiBjeHUSI OpaKOBaHHBIX
JeTanei.

3. Ha ckmane umeercsa 50 neranei,
M3rOTOBJICHHBIX TpeMsi Opuragamu. U3 Hux 25

1.B yemnuoHate M0 T'MMHACTUKE Y4aCTBYIOT
50 cnopremenok: 24 w3z CIIA, 13 w3
Mekcuku, ocranbHele — w3  KaHanpl
[Topsiiok, B KOTOPOM BBICTYNAIOT THMHACTKH,

onpezensercs KpeOHem. Haiigure
BEPOSITHOCTb ~ TOTO, 4YTO  CIIOPTCMEHKA,
BBICTYyMAlOIIasi ~ TEpPBOM,  OKaXeTcs U3
Kanangr.

2.B cpegnem un3 1400 camoBbIX HacoOCOB,
MOCTYNUBIIMX B MpOAaxy, 14 MOATEKaroT.
Haitgurte BEpOSTHOCTH TOrO, 4YTO OJHMH
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M3rOTOBJIEHO NepBoH, 15 — BTopoit n 10 —
TpeTbell. HaliTu BEpOATHOCTH TOTO, 4TO HA
cOOpKy MOCTyIHWIIA I€Tallb, U3TOTOBJICHHAs
BTOPOI MU TpeTheil OpUragou.

4.B onHoii ypHE 4 OeNbIX U 8 YepHBIX IIapOB, B
npyroit — 3 Genbix 9 uepHbix. U3 kaxmoit
YPHBI BBIHYJIX 110 11apy. Hailtu BEpoATHOCTH
TOTO, 4TO 00a I1apa OKaxXyTcsi OEIbIMHU.

5.B ciry4aiiHOM 3KCIIEPUMEHTE CUMMETPHYHYIO
MOHeTY OpocaroT deTbipesxabl. Haiinnre
BEPOSITHOCTh TOT'O, UTO OPEJl HE BBIMAAET HU

CIIy4yallHO BBIOpAHHBIN I KOHTPOJIS HACOC
HE MO/ITEKaeT.

3.®abpuka BbIycKaeT cyMKU. B cpenneM Ha
190 kauecTBEHHBIX CYMOK TPUXOJIUTCA
BOCEMb CYMOK CO CKPBITBIMH Je(pEeKTaMH.
Haiinute BeposATHOCTH TOTO, UTO KYIJICHHAs
CyMKa OKa)KETCA KadeCTBEHHOMU. Pesynbrar
OKpYTJIMTE JI0 COTBIX.

4.B kapmane y I[letm ObuI0 4 MOHETHI IO
pyOmto u 2 MoHeTsl mo 5 pyOunei. Ilers, ne
[JIA]1s, TEePesIoKU KaKUe-TO TPU MOHETHI B

pasy.

JIpyrou kapmad. Haligure BEpOATHOCTB TOTO,
YTO TATHPYOJIEBBIE MOHETHI JIEXKAT B PA3HBIX
KapMaHax.

5.B cinydaiiHOM 3KCHIEpUMEHTE OpocaroT TpU
urpanbHble KocTd. Haiinure BeposSTHOCTH
TOrO, 4YTO B CyMM€ BBINAAET 7/ OYKOB.
Pe3ynpTaTr OKpyIJIMTE 10O COTBHIX.

Bapmuanr 1

Bapuanr 2

1NmMeroTcsT NlaHHBIE O pe3yJibTaTax
cIaud DJK3aMeHa TI0 MaTeMaTHKe
IPYIIIIBI u3 20 CTYJICHTOB:
5,4,2,4,53,4,3,2,5,2,3,2,3,5,4,4,3,4,3.

IIpoananmsupyiite M INPEICTaBbTE
nH(GOpPMaIIMI0 O pe3ynbTaTrax B BHIE
JIMarpaMMmBl.

Ne 2[IpoBenu HECKOJIBKO H3MEPEHUUH
ciayuyaiiHOM BenuuuHbL:34; 66; 54; 62;
66; 28; 16; 44; 48; 62. Haiigute
cpemHee  apuMETHYECKOE  ITOTO
Habopa Yucel.

Ne 3[IpoBenu HECKONBKO H3MEPEHMM
ciay4daitHoM BenmuuuHbl:19; 27; 24; 24;
28. Haligute MemuaHy sTOoro Habopa
qrcer.

Ne4 [IpoBenu HECKONBKO M3MEPEHMM
caydaitHoit  BenmuuHb1: 1000;  1200;
1300; 1900; 1600; 500; 500;1700;
1000; 1000. Haitgute momy 53TOro
Habopa yucer.

Ne S53a O gjger mnokazarenu
POKJIa€MOCTH JeTell B nepeBHE:8; 4;
3; 6; 10; 9; 3; 3; 8. Halinute cymmy
CpeIHero apuQMeTHIECKOTO "
MeMaHbl 3TOr0 Habopa Yuces.

Nel
HMeroTcss TaHHBIE CPAaBHHUTEIBHOIO aHalli3a HWTOTOB
BXOJTHOTO KOHTPOJISI IO MATEMATHKE:

Vueb. rox I'pynna | KauectBo | YcmeBaemocTb
%
2021-2022 | 110 4.8 19
130 12,5 37,5
140 9 22,7
Uumozo 8,77 26,4
2022-2023 | 180 3.4 37,9
160 11,1 18,5
Umozo 7,25 28,2

[Ipoananu3upyiite W TNpeAcTaBbTe HHPOPMAIUIO O

KaueCTBE U YCIIEBAEMOCTHU B BUJIE JUarpaMMmBl.
2[IpoBenn  HECKOJNBKO  H3MEPEHHH  CllydailHOM
Beanuuubel: 800; 2000; 1400; 1400; 900. Haiigute

cpenHee apuMeTHIecKoe ITOro Habopa YUCelL.

Ne 3[IpoBenu HECKOJIBKO M3MEPEHUN CilIy4dailHON
BenuuuHBL:15; 22; 22; 10; 23; 16; 10; 17. Haiigure
MeHraHy 3Toro Habopa Jucer.

Ne 4[IpoBenu HECKOJIBKO M3MEpPEHUN CiydailHON
BeanuuHBL:28; 20; 26; 20; 12; 26; 48; 32; 20. Haigurte
MOJly 3TOT0 Habopa 4yuces.

Ne 5Ckopocts 10 aBTOMOOMIIEH, MpOE3kKaBIIUX Yepes3
nepekpécTok cocraBmia (km/4): 36; 40; 30; 58; 68; 37,
61; 53; 41; 36. Haiinure pa3HOCTb CpEIHErO
apu(MeTHyecKoro U MoJibl 3TOro Habopa uuces.

%
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KoHnTtposnbnas pabota 1mo yueOHO#M ITUCIUILINHE
3a | cemecTp Ha 6a3e OCHOBHOI'O 00ILEro 00pa3oBaHUs

Bapuant [
a 2 2 5
1. Haiinure 3HaueHHE BhIpaKEHUS l:|—-b pu a = E ,b= —g ,c=0,6.
C
3

2. [IpencraBbTe OOBIKHOBEHHYIO APOOD 7 B BHJIC JICCATUYHOMN MEPUOTUICCKOMN TpOOH.

. Yucino 0,000314 mpeacraBbTe B CTaHAAPTHOM BHJIE.
. Haiinure npousBenenue uucen a = 5,4 u b =0,2468101... ¢ TOUHOCTBIO 10 TECATHIX.

. Pemnre ypaBHeHue: +/x +2 =3;

3
4
5. Onpenenure x, eciau 10g7 x=-2:
6
7. Pemute ypaBHenue: 5* = 125;

log.5

—— + log-0.2
g, logaT
9. Pemure HepaBeHcTBO:  logy(x-1)> 3;
Bapuant 11

. , b 1 4
1. Haligute 3HaueHue BolpakeHus 1: (a°— — ) npu a = Ex b= —50¢= 1,6

c

4

. [IpencraBbTe OOBIKHOBEHHYIO APOOH 7 B BH/JIC JIECATUYHOMN MEPUOTUIECCKOM TpOOH.

\S}

3. HYucno 0,0000271 npencraBbTe B CTAHIAPTHOM BHJE.
4. Haiimute npousBeacuue yncen a = 3,2 u b = 0,02345202...c TOYHOCTHIO JIO COTHIX.
5. Onpenemute x, ecmn l0g, x == 1:
6. Pemmure ypaBHenue: /12 +3x =2 ;
7. Pemmte ypaBHenue: 3* = 81;
g Hlog,; 8
9. Pemmre HepaBeHcTBO:  logs (5 —2x) < 1;
3aJaHue OTBeTHI OTBeTHI bannsr
I BapuaHT 2BapuaHT
1 2.4; 4/3 ; 1
2 0,428571; 0,571428; 1
3 3,14 -10%; 2,71 -10°%; 1
4 1,3; 0,8; 1
5 1/49; 1/3; 1
6 7; 8 1
3
7 3; 4; 1
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0. 4 1

(9; oo) (0;2,5) 1

OT1meTka Yucj10 6217108, He00X0AMMOE ISl TOJIYYeHHUs OTMETKHU
« 5» (0TIAMYHO) 10

« 4» (xopo1io) 9-8

« 3» (YIOBJIETBOPUTEIHHO) 7-6

« 2 « (HEeYIOBJIETBOPUTEIILHO) MeHee 6

3aganus 1J1s1 TPOBeeHUs MPOMEKYTOUHOI ATTECTAIMM MO y4eOHOW TUCIUIIHHE B (popme
IK3aMeHa

3ananne 1 (mpakTU4eckoe)
Texcr 3ananus: BeIMOTHUTE HK3aMEHALIMOHHYIO PaboTy

1 BapuanT

1 B mauke 500mucroB Oymaru ¢opmata A4. 3a Henemo B oduce pacxoayerca 1800 muctos.
Kakoe HaumeHblIlIee KOJIMYECTBO MayeK OyMaru Hy>KHO KylIUTh B OpuUC Ha 6 Heaenb?

2.AHanachl cToAT 85 py06. 3a mTyKy. Kakoe MakcumallbHOE YMCIIO aHAaHACOB MOXKHO KyIHTh Ha
500 py6., ecnu ux 1nena cau3utcs Ha 20%?

3.MarasuH 3aKynaeT LBETOYHbIE FOPIIKU MO onToBOH LeHe 120 py6ieit 3a mTyKy U MpoAaeT ¢
HaneHkoil 20%. Kakoe HanOosbliee 4YMCI0 TaKuX TOPIIKOB MOXKHO KYIIUTh B TOM Mara3uHe Ha
1000 pyOGmneit?

4. KnueHT X0oueT apeH10BaTh aBTOMOOUIIb Ha 2 CYTOK JUIs MOE3KU MpoTskeHHOCThIo 400 kM. B
TabJUIle MPUBEICHBI XapaKTEPUCTUKU TpPEX aBTOMOOWIEH M CTOMMOCTh apeH[bl. Ilomumo
apeH/Ibl KIIMEHT 00s3aH OIJIaTUTh TOIUIMBO JUIsl aBTOMOOMIIS Ha BClo noe3aky. Llena nuzenpHOro
tormuBa— 19 py6 3a nutp, 6en3nHa—23 py6 3a JuTp, raza— 16 py6 3a nutp. Kakyro cymmy B
pyOJIsIX 3aMIaTUT KJIMEHT 3@ apeHAY U TOIUIMBO, €CJIM BEIOEPET CaMblil JeIeBbIii BapUaHT?

Avtowotus Towso | PIROXTONMER - \Apenmaa e
A HwuzenpHoe | 5 3900
b bensun 11 3100
B I'az 15 3000

1—4x
5.Pemmmre ypasuerne ¥ S — X = 62 = 32. 5logz(—2x—7) =3.

8.Ha Tapenke nexar oAMHAaKOBBIE HAa BHUJ NMHPOXKKHU: 4C MACOM, 8C KalyCTOM M 3 ¢ BHUIIHEM.
ITers BBIOMpaeT Hayraj OIWH THUPOXXKOK. HaliauTe BEpOSATHOCTH TOTO, YTO STOT MHPOKOK
OKa)KETCs C BUILIHEH.

0,2 +log 54.

9.Haiinure 3HaYCHUE BBIPAKCHHS logs




52

10. VYcraHOBHTE COOTBETCTBUE MEX]IYy HEPAaBEHCTBAMHM M MHOXXECTBAMU HUX PEIICHUSMH.
HEPABEHCTBA

1 x—3
>0 .- <0
ay F=2)(x=3) 7 53 >3 pjlogyx>1 px—2
PELLIEHUS

1) : R 3) . -
2 x 2 3 x
2) - > 4) 2 _
3 x 2 3 X

11.0cHOoBaHUEM MUPAMHUJIBI ABIISETCS MPSIMOYTOJIBLHUK co ctopoHamu 3 u 5. Ee 00bem pasen 80.
Haitnure BbICOTY 3TOM UpaMUBI.
12.AxBapuyMm umeet popmMy mpsAMOYToJIbHOTO Hapayuienenuneaa ¢ pasmepamu 80 cm x 30cm X
40cm. Ckonpko JIUTPOB cocTaBiisieT 00bEM akBapuyma? B oxHom mutpe 1000 xyOuueckux
CaHTHUMETPOB.

X(t) = 2 42
13.MatepuanpHas TOYKa JBUXKETCS TNPSAMOJIMHEHHO IO 3aKOHY 2 (rome x—
paccTosiHue OT TOYKHM OTCYeTa B MeETpax, /— BpeMs B CEKyHJaX, M3MEpEeHHOe C Hayala
nBrkeHus ). Halinure ee ckopocTh (B M/C) B MOMEHT BpeMeHH ¢ =4 c.

X .
14 Pemnte HEpaBEeHCTBO 5*—125 5% —125
1.5 a)Pemmre ypapuenue €05 2x+3sin(—x) —2= 0'6) VKaXuTe KOPHH 3TOTO YpaBHEHHUS,

—:3n

MpUHAJICKAITUE OTPE3KY 2

2 BapuaHT

1. B mauke 500 nuctoB 6ymaru ¢opmara A4. 3a Hepento B opuce pacxoxayercs 1300 muctos.
Kakoe HammeHbIIIee KOMMYECTBO Mavek OymMaru Hy»KHO KyIUTh B opuC Ha 6 HEJeb?

2. CroumocTh mpoe3zia B MapmpyTHOM Takcu coctaBisier 20 py6. Kakoe Hanbosnbiiee 9ucio
MOE3/I0K MOYKHO OYyJIeT COBEpPIIUTH B ’TOM MapimipyTHOM Takcu Ha 150 py0., ecnu 1ieHa nmpoesia
cHusutcs Ha 10%?
3.Mara3uH 3aKymnaeT I[BETOYHBIC TOPIIKH 10 ONTOBOM IeHe 90 pyOiei 3a mMTyKy U MpoJaeT ¢
HarieHkol 15%. Kakoe HanOombIiee 4YMCI0 TaKUX TOPIIKOB MOKHO KYyIHTh B 3TOM MarasuHe Ha
700 pyOueit?
4.CtpouTenbHbI NOAPATUMK IUTAHUPYET KYNUTh 20 TOHH 00JIMIIOBOYHOTO KUPIIKUYA Y OJHOTO U3
Tp€X mocTaBmMKOB. OMuWH KUprud BecUT SKr. Bo ckombpko pyOiseir oOonaércs HamOosee
JIeIEBbIN BAPUAHT NOKYIIKHU C YYETOM JIOCTABKHU?

Hena kupnuua |CTromMoCTh

IHocraBmmk Y610 it ) [ HocRapkil(py6.) CrnenuanbHbie yCJI0BUS

A 19 3000 Her

b 18 5000 JlocTaBka OecIiaTHasi, €CIIM CyMMa
3akasa npesblimaeT 50 000 pyoueit

B 16 6500 IIpu 3aka3e ToBapa Ha CyMMY CBBIILIE

50 000 py6ueii ckuaka Ha gocTaBky 50%

\/ _ S+x _
5.Haiiute KOpeHb ypaBHEHHs —32-x=2.63" =27 7logy(—2—x)=2.

8. B smuke nexar ogMHAaKOBbIE HA BUJ pydkH: 1 KpacHas, 8 uepHbIX U 6 cuHuX. Bacs BeiOMpaeT
HayraJ oJHy pyuky. Haiinure BeposITHOCTb TOTO, YTO 3Ta PydKa OKa)KEeTCsl CUHEH.

9.Haiinue 3nauenne popaxernns 108880 —1oggl,25
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10. VYcraHOBHTE COOTBETCTBUE MEX]IYy HEPAaBEHCTBAMHM M MHOXXECTBAMU HUX PEIICHUSMH.

HEPABEHCTBAA)102:x >0 527 >2 pgy7=7 =9 nxx— D

PEIIEHUA

1
> 0

= 3) >

1
: 0

1. X

2)

1

= 4)
X

g
X

0

11.0OcHoBaHuEM 4YETHIPEXYTOJBHON NMUPAMU/IBI SBISETCS MPSAMOYIOJbHUK CO CTOpOHamu 6 u 8.
Haiinure BbICOTY 3TOM nupaMuibl, eciiu e€ 00bEM paBeH 60.

12AkBapuyMm umeet (GopMmy IpsAMOYTOJIbHOTO napajuienenunena ¢ pazmepamu 80cm x 40cm
40cm. CKoOJBKO JUTPOB cocTaBisieT 00béM akBapuyma? B omgHom mutpe 1000 kyOmueckux

CaHTHUMETPOB.

x(t)= = +2

13.MarepuasibHasi TOYKa JIBMOKETCA NPSIMOJIMHEUHO IO 3aKOHY (rme x—
paccTostHUE OT TOYKH OTCY€Ta B METpax, f— BpeMs B CEKyHJaX, MU3MEpPEHHOE C Hayala
nBwkeHus ). Haliqute ee ckopocTh (B M/C) B MOMEHT BpeMeHu ¢=1 c.

NS .
14.Pemre nepasencrso 3° — 381~ 3* =9

- 2
15.a) Pemure  ypaBHeHue 2sin”x — cos(—x) —
T
3l
ypaBHEHMSI, IPUHAUICKAIINE OTPE3KY 2
3 BapuaHT

1

~ 7'0)Haitnure Bce  KOpPHH  3TOTO

1. B nauke 500mucroB 6ymaru dopmara A4. 3a Henemo B oduce pacxoayercs 2300 mucTos.
Kakoe HaumeHblIee KOTMYECTBO MMayek OymMaru Hy>KHO KyIHUTbh B ouc Ha S Henemnb?

2. Croumocth mpoeszia B MapupyTHoM Takcu coctaBisier 50 py0. Kakoe Hanbosnbliee yucio
M0€3]I0K MOYKHO OYJIeT COBEPILIMTH B 3TOM MapIIpyTHOM Takcu Ha 150 pyO0., eciau 1eHa mpoesaa
cuusutcs Ha 10%7?
3.Mara3uH 3aKkynaeT LBETOYHbIE TOPIIKH 10 OnToBOH 1eHe 90 pyOieil 3a MWTYKy U NpPOJAeT ¢
HareHkou 25%. Kakoe HanOoJbIee YUCI0 TaKUX TOPIIKOB MOYKHO KYIHTh B 9TOM Mara3uHe Ha

700 py6neii?

4.CTpouTeNnbHbIN MOAPATUUK MIIAHUPYET KynuTh 20 TOHH OOJIMIIOBOYHOTO KUPIHYA y OJHOIO U3
Tpéx mnocraBmMKOB. OauH Kupnud BecuT 4kr. Bo ckombko pyOnelt oboiinércs nHamboiee
JIeII€BbIA BAPUAHT NOKYIIKHU C YUETOM JIOCTABKHU?

Hena kupnuya

CtrouMoOCThH

IMocTaBmmk e 1l m) || ) CrnenuajnbHble ycJI0BUS
A 19 3000 Her
JlocraBka OecruiatHasi, €Clid CyMMa
b 18 5000 3aka3a npesbimiaet 50 000 py06aeit
B 16 6500 [Ipm 3aka3e ToBapa Ha CyMMY CBBIIIIE

50 000 pyOuneit ckuaka Ha 1octaBky 50%

S5.Halinute KOpeHb ypaBHEHHUS
8. B smuke nexar ogMHAaKOBbIE HA BUJ pydkH: 1 KpacHas, 8 uepHbIX U 6 cuHuX. Bacs BeiOMpaeT
HayraJl oJHy pyuky. Haiinure BeposITHOCTb TOTO, YTO 3Ta Py4Ka OKa)KeTCsl YepHOU

V16 —4x=2..2""" =32, Jog,(x—3) = 6.
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. | 2+1 4.

9.HaiinuTe 3HaueHNE BBIpAXKEHUS 0gs0,2 + 020,5

10.Kaxxnqomy U3 4eThIpEX HEPABEHCTB B JIEBOM CTOJIONE COOTBETCTBYET OJHO W3 PEIICHUUN W3
IPaBOro CTOJOIA. YCTAaHOBUTE COOTBETCTBHE MEXJY HEPaBEHCTBAMHM M MHOXXECTBAMH HX

PELICHUSMU. HEPABEHCTBA
1 x—3
>0 —x+3 - - 0
A) (x—2)(x—3) B)3 >3 Bylogzx > 1 pyx—2 =
PEHIEHUA
! 2 * R X
2 ; % —s3 —

11.0cHOBaHuEM MUPaMUBI SBISETCS MPSIMOYTOJIBHUK cO cTopoHaMu 4 u 5. Ee 00bem pasen 80.
Haitaure BbICOTY 3TOM MUpaMUIBI.

12.AkBapuyM umeeT GopMy MpsSMOYTOJILHOTO Hapaenenunena ¢ pasmepamu 5S0cm x 30cm x
40cm. Ckonpko JIUTPOB cocTaBiisieT o0bEM akBapuyma? B omnom mutpe 1000 xyObuueckux
CaHTHMETPOB.

1

2
x(t)=<t"—t+14

13. MaTepuanbHasi TOYKa JBHXKETCS MPSIMOJIMHEWHO IO 3aKOHY 2 (rme x—
paccTositHUE OT TOYKM OTCYETa B METpax, t— BpeMs B CEKyHAaX, U3MEPEHHOE C Hauaja

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

14.Pemmre Hepasencto O — 1235 T 525

15.a) Pemmmure ypasrenne €08 2x+3 sin(—x) —2= 0'6) VYKaxxuTe KOpPHH 3TOr0 ypaBHEHUS,

3
;;3551.

MIPUHA]ISKAIINE OTPE3KY [

4 BapuaHT

1.B mauke 500mucroB Oymarm ¢gopmara A4. 3a Hexemo B oduce pacxoayercs 1600 mucTos.
Kakoe HanmeHbIIee KOJTMYECTBO Mayek Oymaru Hy>KHO KyInHUTb B ouc Ha 6 Heaens?

2.AHaHachel cTodt 95 py0. 3a mTyky. Kakoe MakcumanbHOE YMCIIO aHAHACOB MOXKHO KyIUTh Ha
500 py6., ecnu ux 1nena cauzutcs Ha 20%?

3.Mara3uH 3aKyIaeT IIBETOYHbIC TOPIIKH O ONTOBOM 1eHe 120 pyOmelt 3a MTyKy W IPOJAET C
HareHkoi 20%. Kakoe HanOombIee YMCI0 TaKUX TOPIIKOB MOKHO KYIHTh B 3TOM Mara3uHe Ha
1000 py6meii?

4. KnueHT X0oueT apeH10BaTh aBTOMOOUIIb Ha 2 CYTOK Ul MOE€3KU NpoTsKeHHOCThIo 400 kM. B
TabJMIle TpPUBEIEHBl XapaKTEPUCTUKU TPEeX aBTOMOOHIIEH U CTOMMOCTh apeHiabl. [lomMumo
apeH/Ibl KIIMEHT 00s3aH OIJIaTUTh TOIUIMBO JUIsl aBTOMOOMIIS Ha BCro noe3aky. Llena nuzenpHOro
tormBa— 19 py6 3a nutp, 6eH3nHa—23 py06 3a auTp, raza— 16 py6 3a nmutp. Kakyro cymmy B
pyOIIsIX 3amIaTUT KJIMEHT 3@ apeHAY U TOIUIMBO, €CJIM BBIOEPET CaMblil eIIeBbIi BapUaHT?

Pacxon TonnmBa | ApeniHas maTta
ABtomoOwuis | TornmuBo (m ma 100 (py6. 3a 1
KM) CYTKH)
JuzenbHoe | 5 3900
b bensun 11 3100
l'az 15 3000




55

R 1—4x
5.Pemmte ypaBHeHUe §—x=35.¢2 T =32 7logs(—2x—7) =3.

8.Ha Tapenke nexar oAMHAaKOBbIE HAa BUJ MHPOXKKH: 4C MACOM, 8C KalyCTOM M 3 ¢ BHUIIHEH.
[lerss BbIOMpaeT Hayraa OJMH MUPOXOK. Haliaure BEpoOsITHOCTH TOro, YTO 3TOT MHPOXKOK
OKaKETCsI C MSICOM.

9.Hailinute 3HaYE€HUE BHIPAKECHUS logg80 —logg1,25
10. VYcraHoBUTE COOTBETCTBHE MEXIYy HEPABEHCTBAMH M MHOXXECTBAMH HX PEHICHUSMHU.

1
X
_ — <0 — >0
HEPABEHCTBA Alog x>0 5277 >2 gy ryx(x—1)
PEIIEHUS
- 3 -
1) - ; - ) | >
5 E— : E
2) i > Y% dovers. ok

11.0cHOBaHMEM YETBIPEXYTONBHOW MUPAMHUJIBI SBISETCS MPSMOYTOIBHUK CO CTOpOHaMHU 6 U 5.
HaiinuTe BbICOTY 3TOM nupaMusl, eciau e€ 00béM paBeH 80.

12AxBapuym umeer GopMmy IpsIMOYTOJIBHOTO Mapajuienenunena ¢ pazmepamu 80cm x 30cm X
60cm. CkoJbKO JHUTPOB cocTaBisieT 00béM akBapuyma? B omgnom mutpe 1000 xyOmueckux
CaHTHMETPOB.

1
2
x(t)==t"—t+14
13. MarepuasibHasi TOUKa JBUKETCS NPSIMOIMHEWHO 10 3aKOHY (rome x—
paccTosiHHE OT TOYKM OTCUeTa B METpax, t— BpeMs B CEKyHJaxX, M3MEpEeHHOe ¢ Hauaia

newkenns ). Haiiaure ee ckopocTs (B M/C) B MOMEHT Bpemenu [ = 3c.
1 1

14.Pemmre Hepasencteo 3 — 81 — 3¥—9°

)
2sin“x —cos(—x) — 1 = 0-6) Haitzre

15.a) Pemnte  ypaBHEeHME BCE KOPHH  JTOrO

3]
- = | .
ypaBHEHHUS, IPUHAJIEKAIINE OTPE3KY { )

S Bapuant

.1.B mauke 500mucroB Oymaru ¢opmata A4. 3a Henemo B odpuce pacxomayercss 1800 mucToB.
Kakoe HammeHbIIIee KOMMYECTBO Mavek OymMaru Hy»KHO KyUTh B opuC Ha 6 HEJeNb?

2.AHaHacel cTost 85 py0. 3a mTyKy. Kakoe MakcuManbHOE YMCIIO aHAHACOB MOXKHO KYIUTh Ha
500 py0., ecau ux 1eHa cuuzurces Ha 20%?

3.Mara3uH 3aKynaet [[BETOYHBIE TOPIIKH 1O onToBoi 1eHe 120 pyOmeit 3a mTyKy U MpoJaeT ¢
HaneHkoit 20%. Kakoe HanOospliee YMCI0 TaKUX TOPIIKOB MOKHO KYIUTh B TOM Mara3uHe Ha
1000 py6mneit?

4. KnueHT Xxo4eT apeH10BaTh aBTOMOOMIIb Ha 2 CYTOK JJIS TMOE3AKU POoTshKeHHOCTRI0 400 kM. B
Ta0JIMIle TPHUBEICHBI XapPaKTEPUCTUKUA TPEX aBTOMOOWIIEH U CTOMMOCTH apeHabl. [loMumo
apeH/Ibl KIIMEHT 00s3aH OIJIATUTh TOIUIMBO JIJIsl aBTOMOOMIIS Ha BCro noe3aky. Llena nu3enpHOro
torBa— 19 py0 3a nutp, 6ersuna—23 py6 3a nuTp, raza— 16 py6 3a nmutp. Kakyio cymmy B
pyOJISIX 3aMIaTUT KJIMEHT 3a apeHAY U TOIUIMBO, €CJIM BHIOEPET caMblii JeIeBblii BapHaHT?

Pacxon Torinsa ApenpaHas njiarta

ABTomoOus | Tornmso (1 12 100 k) (py®6. 3a 1 cyTkn)

A HwuzenpHoe | 5 3900
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b benzun 11 3100

B l'a3 15 3000

e T—dx
5.Pemnte ypaBHEHHE 8—x=35.62 T =32 7logs(—2x—7)=3.

8.Ha rtapenke nexar oAuMHaKOBbIE Ha BUJ NMHUPOXKKU: 4 C MsCOM, §C KamyCcTOM M 3 C BUIIHEH.
Ilers BBIOMpaeT Hayraag OAMH NUPOXKOK. Haliure BEpOSITHOCTH TOrO, YTO STOT HMUPOKOK
OKa)KETCS C BUIITHEMN.

9.HaiinuTe 3HaueHNE BBIpAXKEHUS logs0,2 + 10g0,54‘
10. YcraHOBHTE COOTBETCTBHE MEXIY HEPAaBEHCTBAMH W MHOXECTBAMHU WX PEUICHUSIMHU.
HEPABEHCTBA

1 x—3
>0 ,_ <0
A (F=2)(x=3)7 g3 >3 pjlogyx>1 px—2
PELLIEHUS

1) - S 3) -
2 X 2 3 x
2y - 4} = -
3 X 2 3 X

11.0cHoBanueM MUPAMUIBI SIBISIETCA MPSAMOYTOJIBHUK co ctopoHamu 3 u 5. Ee o0bem pasen 80.
Haitnure BbICOTY 3TOM MUpaMUIBI.
12.AxBapuyM umeeT GopMy IpsIMOYTOJIBHOTO Hapasuienenunena ¢ pazmepamu 80cm x 30cm X
40cm. Ckonpko JIMUTPOB cocTaBiisieT o0bEM akBapuyma? B oxHom mutpe 1000 xyOuueckux
CaHTHUMETPOB.

X(t) = 2 42
13.MarepuanpHasi TOYKa JBHXKETCS NPSIMOJIMHEHHO IO 3aKOHY 2 (rome x—
paccTosiHue OT TOYKHM OTCYeTa B MeETpax, /— BpeMs B CEKyHJaX, HM3MEpEeHHOe C Hayala
nBrkeHus ). Haiimute ee ckopocTs (B M/C) B MOMEHT BpeMeHH =4 c.

14 Pemvre HEpaBEHCTBO 5¢—125 ~ 5%-25

1.5 a)Pemmure ypasrenne €08 2x+3 sin(—x) —2= 0'6) YKaxxuTe KOPHH ITOTO YpaBHEHHUS,

— 37w

MMPpUHAJICKAIITUC OTPE3KY 2

[Ipunoxxenne
Koandukatop (MpuMepHbIi NepeyeHb) OLLEHOUYHbIX CPEACTB AN OLEHKU 3HAHWUIA, YMEHUIA N YPOBHSA
cHOPMMPOBAHHOCTU KOMMETEHLNI

Ne n/n Tun oyenounoco | Kpamxas xapaxmepucmuka | Ilpedcmaesnenue

Koo cpeocmsa OYEHOUHO20 cpedcmaa OYEHOUHO20

OYEHOYHO cpeocmaa 6 ghonoe

20

cpedcmaa

1. HenoBas w/wnu | CoBMecTHast JeATeNbHOCTh Tpynmsl | Tema (mpoGiiema),
poJieBas urpa oOydaroluxcsi ¥ MpenoAaBaTess Moj | KOHIENUs, POJU U

YIOPABJICHUEM  IPENoAaBaTesis  C | 0XKUAACMBIN
Lenbl0  peumieHuss  y4eOHbIX U | pe3yJbTaT

npodecCHOHATBLHO-OPHUEHTUPOBAHHBIX
3a1a4 IyTEM HUTPOBOTO
MOJEJIMPOBAHUS peaJIbHOU
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npoOyieMHOM cutyaruu. [lo3BomsieT
OLICHMBAaTh YMEHHE aHaJU3UPOBaTh U
peuaTtb TUIINYHBIC
podeccCHOHANBHBIC 3a/Ia4H

Pa3noypoBHe
Bble  y4ueOHbIE
3a7a4un u
3aJaHus

PaznnyaroT 3agaun ¥ 3a1aHU:
a) PEenpoyKTUBHOTO
MIO3BOJISIOIINE OLICHUBATH "
JMarHOCTUPOBATh 3HaHUe
(akTdeckoro marepuana (0Oa3oBbIe
NOHATHUS, AITOPUTMBI, (AKTBI) H
YMEHHE TPaBUIBHO HCIIOIB30BAThH
CHeLMalbHble TEPMHUHBI M TOHATHS,
y3HaBaHHE OOBEKTOB M3yY€HHUS B
paMKax  ONPENENEHHOrO  pasjena
JVCIUTUIAHBL;

0)  PEKOHCTPYKTHBHOI'O
MIO3BOJISIOIINE
JMarHOCTUPOBATh
CHHTE3UPOBATh,
000011aTh

YPOBHS,

YpOBHS,
OLICHUBATH u
yMEHHS
aHAJM3UPOBATh,
(bakTrueckuit u
TEOPETUUECKUI Marepuan c
bopmyupoBaHuEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM MPUYUHHO-
CJICZICTBEHHBIX CBA3CH;
B) TBOPYECKOTO
MO3BOJISIOIINE
JMarHOCTHPOBATH
MHTErPUPOBATh 3HAHMS Pa3IUYHBIX
oOnacrei, apryMeHTUpOBAaTh
COOCTBEHHYIO TOUKY 3peHUSs

YPOBHH,
OLICHUBATh u
YMEHH,

Kowmmiekt
Pa3sHOYPOBHEBBIX
3a7a4 U 3aJaHnui

KoHntponbHas
pabota

Cpenctso MIPOBEPKHU YMEHUH
IIPUMEHSTH IOJIy4EHHbIE 3HAHMS U
peleHust 3a1a4 ONpeAEIeHHOro Tula
110 TEME WJIH pa3ieiy

Kommnekrt
KOHTPOJIbHBIX
3aJaHui
BapHaHTaM

10

Pedepar

[IpoxykT camMoCTOSTENbHONW pabOTHI
CTYIEHTa, TPEACTABISIONIUN CO0Oi
KpaTKOe HW3JI0)KEHHE B TMHCbMEHHOM
BHJI€  TOJYYEHHBIX  pe3yJIbTaTOB
TEOPETUUYECKOTO aHaym3a
ONPEACIICHHON A€  aBTOp
packpblBaeT  CyThb  HCCIIETyeMOM
npoOJIeMbl, TPUBOAUT  Pa3UIHBIE
TOYKH 3pEHUs, a TaKKe COOCTBEHHbIE
B3IJISLJIbI HA HEeE.

TEMBI,

Temsb1 pedpepaTon

Hoxknan,
cooO1ienne

[IpoxykT camMOCTOSTENbHOW pabOThI
CTYIEHTa, TMPEACTABISIONUN COOOM
myOIu4Hoe BBICTYIUICHHE 1o
IIPEJICTaBIECHUIO MOJTyYEeHHBIX
PE3yJIbTaTOB pPEUICHHs OIpeneIeHHON
TEMBI.

TemMpl  HOKIIAHOB,
cOO0O0IIIeHU

Tect

CpencTtBo KOHTpOJIA, HAIpPaBIECHHOE
Ha TPOBEPKY YPOBHS  OCBOECHUS

Donn
3aJaHul

TCCTOBBIX
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KOHTPOJIMPYEMOI'O TEOPETHYECKOIO U

MPaKTHYECKOTO marepuana o
TUIAKTHIESCKUM eINHUIIaM
JHMCIUTITHHBI W
npoeCcCHOHATHLHOTO MOJTYJISI.
Cucrema CTaH/IapPTU3UPOBAHHBIX
3aJJaHuH, TTO3BOJISIOIIAS
aBTOMAaTU3MPOBAThH npoueaypy

U3MEPEHMS YPOBHSI 3HAHUM U yMEHUH
o0yJaronmxcs

[IpakTrueckue DTO 3a/laHus, ¢ MIOMOIIBI0 KOTOPBIX y | Bumpr:
paboThI ydaumxcs bopmupyroTcs U | HaOmoIeHue,
(mpakTHUYECKOE | pa3BHUBAIOTCS MpaBUJIbHBIC | H3MEPEHHE, OIIBIT,
3aJjaHue) MPAaKTUYECKHUE AECUCTBUSL. KOHCTPYHUPOBaHHE
U JAp. 3aJaHUs JIs
MPAKTUYECKUX
pabot
Habmonenue | MuctpymeHT coopa undopmaruun ans | Llens, 00BEKTHI
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