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1. ITACIHIOPT
KOC no Y1 C0O0.02.01 MaremaTuka

1.1.

(K00 u Hazsanue OUCYUNTUNDBL)

O01mme MoJI0KeHHU
KonTtpoawsHo-onienounsie cpeacta (KOC) nmpegnasHadueHsbl Il KOHTPOJIS U
OIICHKM 00pa30BaTENbHBIX JOCTHKEHUM OOYyYarolmMXcs, OCBOMBIIUX MPOrpaMMy

yueoHou nuctuminael COO.02.01 MaTtematuka.

KOC BKIIIOYalOT KOHTPOJIBHBIE MaTe€pUalbl Il MPOBEAEHUS TEKYILIEro
KOHTPOJII U TPOMEXKYTOUHOM arrectan B (popme KOHTpodpHOU padoTsl (1

ceMecTp), IK3aMeHa (2 ceMectp).

KOC pa3paboTtanbl B COOTBETCTBUH C:
obpazoBarensHO# mporpammoit CI1O no crienmansaocT 19.02.11 TexHomorus
MPOYKTOB MTUTAHUS U3 PACTUTEIHHOTO CHIPHS

nporpammbl yueOHoi auciumuinasl CO0O.02.01 Marematuka.

1.2.

Pe3y.]'II>TaTbI 0CBOCHMA TUCHHUILIIMHBI, ITOAJCKAINNEC IPOBEPKE

PesyabTaTsl
o0yueHust
(ocBOEHHBIE
yMeHHs,
yCBOEHHbIE
3HAHMHS,
NpaKTHYeCKUil
ONBIT
(IpH HAJIMYMH)

HaumenoBanue
YMeHUii/3HAHU

3JIECMEHTA

OCHOBHbIE MOKA3aTeJIH OIEHKH
pe3yabTaToB

Vi

Bmagers MmeTomaMu
JIOKa3aTeJIbCTB, AJITOPUTMAMHU
pelIeHus 3a1a4;
dbopMynupoBaTh OMpeeIeHNUs,
AKCHOMBI U TEOPEMBI,
MIPUMEHSATDH UX, IPOBOJUTH
JIOKa3aTeJIbHbIC PacCyKJIECHHUS B
XO0JI€ pelIeHHs 3a1a

[IpumeHeHne akcuoM , TEOpeEM,
ONpeAeIICHUH MPU PEIICHUH 3a7a4

v2

BEIMONTHATE BBIYUCIICHHE
3HAa4YeHUH U MpeoOpa3oBaHUs
BBIPOKEHUH CO CTENICHAMU U
Jorapugpmamu, npeodpazoBaHUs
JPOOHO-PAIIMOHATIEHBIX
BBIPAKECHUI

Brruucnenue u cpaBHEHUE KOpHEH,
BBINIOJIHEHUE TPUKHUIKH 3HAYCHMS
kopHs. [IpeoOpa3zoBaHue YMCIOBBIX

u OYKBEHHBIX BBIpAXEHU,
COJIepIKaIIIX paJIUKaITbL.
Brinonaenue pacueToB o
dbopmynam, COJIEpKAITUM
pauKasbl, OCYIIIECTBIISIS
HEOOXOIMMBIE  IIOACTAHOBKU U
npeoOpa3oBaHMUs. Haxoxnenue

3HAQYEHHI CTETIeHM, UCIIONb3Ys PH
HEOOXOIMMOCTH

WHCTPYMEHTAJIbHBIE CpeacTBa.
3anuchIBaHUE KOPHS N-i CTENICHH B

BHJIE CTEMEHH C  JPOOHBIM
MoKazareiaeM " Ha000pOT..
Brruncienne CTENEeHEN C




panroHaJIbHbIM IIOKa3aTeJIeEM,
BBIIIOJIHCHHUC HNPUKUIAKW 3HAYCHUA
CTCIICHH, CPaBHCHHUC CTEIICHEH.

[IpeoOpa3oBanne  YHCIOBBIX U
OYKBEHHBIX BBIpa)KCHUH,
COJIEpKalINX CTETICHH, TPUMEHSS
CBOICTBA.. Brinonnenue
npeoOpa3oBaHMiA BBIPAKCHHIA,

npuMeHeHre (HOpMyJl, CBSI3aHHBIX
CO  CBOWCTBaMHM  CTEIIEHEH W
norapuMoB. Omnpenenenue
o0jacTu JOMYCTUMBIX 3HAYCHHUH
J0rapu(HMHUECKOT0 BHIPAKEHHSI.

v3 HccnenoBath B mpocTeHIINX HccnenoBanue byHkuun Ha
cirydasx QyHKIHNU Ha MOHOTOHHOCTb, HaXO0X/ICHHE
MOHOTOHHOCTbH, HAXOJIUTh HauOONBIIMX M  HAMMEHBIINX
HauOOJIbIINE ¥ HANMEHBIIHE 3HAUYeHHH (QYHKIUIA; TOCTpOEHHE
3Ha4YeHUs1 PYHKUIUH; CTPOUTH rpaukoB byHKIni c
rpaduK1 MHOTOUJICHOB C UCIIONIb30BAaHUEM  TPOU3BOJIHON;
UCIIOJIb30BAHUEM armapaTa NpUMEHEHHE TIPOU3BOAHON TpHU
MaTeMaTUYECKOTr0 aHaANIN3a; pelleHur 3agady  Ha  JBIDKCHHE;
PUMEHSTH TPOU3BOIHYIO IPH | pEIIeHUE PaKTHUKO-
pELIeHUH 33a]a4 Ha IBUKEHHE; OPMEHTHPOBAaHHbIX  33j7a4  Ha
pemarh MpaKTUKO- HauOONbpIINE W  HAaUMCHBIIHUE
OpPHEHTHPOBAHHBIC 33/1a41 Ha 3HAUEHHs, Ha HAXOXICHUE IIyTH,
HanOOJIbIIIE 1 HANMEHBIITNE CKOpPOCTH M YCKOPEHHUSI.
3HAYCHHS, Ha HAXOXJICHUE ITyTH,
CKOpPOCTH M YCKOPCHHS

V4 CTPOUTH I'paUKH U3yIEHHBIX [TocTpoenue rpadguKOB H3y4EHHBIX

(GYHKIIMMA, UCTIONH30BATh
rpaduKy IpU U3y4YEeHUN
MPOLECCOB U 3aBUCUMOCTEN,
MIPU PELLIEHUH 3a/1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB U 3a]a4 U3
pealbHO KU3HU; BRIPAXKATh
dbopmynIaMu 3aBUCUMOCTH
MEXy BETMYMHAMHU

¢ysakuii. Onpenenexue 1no
dhopmyre mpocTeiiien
3aBUCHMOCTH, BHJIa €€ rpaduka.
Bripaxkenue no ¢popmyine oHON
MIEpEMEHHOM Yepe3 Ipyrue.
Haxoxnenue ob6iactu
ornpezeNeHus U 00J1acTH 3HaYeHUN
(GyHKIMH,IPOBEIEHUE
HCCIICAOBAHUS JIMHCHHOM,
KYCOYHO-JTMHEHHOMH, IpOOHO-
JIMHEHNHOM U KBAJIPaTUIHOU
(GyHKUIMH, TOCTPOEHUE UX
rpaduxos. [loctpoenue u urenue
rpaduKoB QYHKIHUI.
Uccnenoanue GhyHKINH.
CocraBnenue BU10B GYHKIUH 110
JTAHHOMY YCJIOBHUIO, pellieHue 3a1a4
Ha ’KCTpeMyM. BrinosnHenne
npeoOpa3oBanuii rpaduxa
¢byHkuuu. Berauciaenue 3HaueHui
(GyHKIUI M0 3HaYEHHUIO apryMEHTa.
Onpenenenne Nog0KeHNs TOUKH
Ha rpaduke 1Mo ee KOopJaAuHATaM U




Hao0opoT. Mcrons3oBanme
CBOWCTB (DYHKLMH JIJIsl CPAaBHEHUS
3HAYCHHUH CTETICHEH | JIorapu(MOB.
[Toctpoenne rpaduKOB CTENEHHBIX
U jjorapupMUYecKuX (HyHKIIH.

O3HakoMJIeHHE c MIOHATHEM
HENPEPBIBHOMN MIEPUOINYECKOMN
byHKIHH, dbopmyIupoBaHUe
CBOMCTB CHMHyca M KOCHHYCAa,
IIOCTPOCHHUE ux rpaduKoB.
[Ipumenenne CcBOMCTB (QyHKUIUI
JUIS CPaBHEHHUS 3HAYCHUU
TPUTOHOMETPUYECKUX  (YHKIIHH,
peleHus TPUTOHOMETPUUYECKUX
YpaBHECHUM.

V5 Pemate TekCTOBBIE 3a1a4n CocraBnenue YPAaBHEHUH,
pa3HBIX TUIOB (B TOM YHCJIC HA | HEPABEHCTB U CHUCTEM I10 YCJIOBHUIO
IIPOLIEHTHI, A0 U YacTH, Ha 3a/1a4H, pelieHue 3aj1ad4,
JBYDKEHUE, paboTy, CTOUMOCTh | UCCIIEIOBaHUE IIOJIy4E€HHOTO
TOBAapOB U YCIIYT, HAJIOT'H, pelieHus
3aJjauu U3 00JIaCTH YIIpaBIICHUS
JIMYHBIMHU U CEMENHBIMU
(bMHAHCAMM ); COCTaBJIATh
BBIPAXCHMSI, YPABHEHH,

HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33]1a4M, UCCIIE0BATh
MIOJIyYEHHOE PEIIEHUE U
OLIEHUBATh [IPABJIONIO00HOCTh
pE3yJIbTaTOB

Y6 W3Bnekarsb, untepnperupoBats | [lpencraBinenne uHbopmanuu ¢
UHOPMALINIO, TIPEACTABIECHHYIO | IIOMOLIbIO Ta0JIHUI], JHArpaMM.

B TabIMIaX, HA IUarpaMMax, HccnenoBanue
rpagukax, OTpaXxaroIryro CTaTUCTUYECKUX JaHHBIX
CBOICTBa peaJIbHBIX MPOLIECCOB
U SIBJICHUI; IPEACTABIATh
MH(}OPMALIKIO ¢ TOMOIIbIO
TaOJIUI] U AUarpamu;
HCCIJIEIOBATh CTATUCTHUECKUE
JIJaHHBIE, B TOM YHCJIE C
MPUMEHEHHEM I'paUUEeCKUX
METOJIOB 1 3JIEKTPOHHBIX
CPEICTB
yi BbIyucnsaTe BEpOSITHOCTD € N3yuenue [IpaBuIIa

MCIOJIb30BaHNEM TpaduIecKuX
METO/I0B; IPUMEHSTH (HOPMYJIBI
CIIOKEHHSI U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
¢bakThl 1 GopMyIbI Ipu
pEILIEeHNN 3a7a4; OLICHUBATh
BEPOSATHOCTH PEAIbHBIX
COOBITHI1; 3HAKOMCTBO CO
CIIy4alHBIMU BEJIMYUHAMH;

KOMOMHATOPUKH U TNpPUMEHEHHE
MpU  pelIeHHH KOMOWHATOPHBIX
3amad. Permenne KOMOWHATOPHBIX
3ama4 METoJOM Tiepebopa H TIO
IIpaBUILY YMHOXEHUS.
O3HaKOMJIEHHE C  ITOHSATHSIMU
KOM6I/IHaT0pI/IKI/II paSMeH_[eHI/ISIMI/I,
COUETAaHUSIMH, MEPECTAHOBKAMHU U
dbopmynaMu JJIE MX BBIYHCIICHUS.




YMEHHE TPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX
YKCell B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUIX

OObsicHeHue u MIPUMEHEHUE
bopmyn JUIS BBIYHCIICHUS
pa3MEUICHUM, IEPECTaHOBOK U
COYETAaHMW IIPU PELICHUH 3a]ad.
O3HakoMIICHHE c OMHOMOM
Herorona u TPEyroJIbHUKOM
[Tackans. Pemenue NpakTHYECKUX
3aa4 C MCIOJIb30BAaHUEM ITOHATHH
U IpaBUJI KOMOMHATOPUKH

V8-

N300paxaTh MHOTOIPaHHUKH U
MMOBEPXHOCTH BpaIICHUS, UX
CEUEHHUS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX UHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB;
pacno3HaBaTh CUMMETPHIO B
MIPOCTPAHCTBE; PACIO3HABATH
MIPaBUIIbHBIE MHOTOTPAHHUKHU

N306pakeHne MHOTOIpaHHUKOB U
BBIIIOJIHEHUE ITOCTPOECHMSI Ha
U300paXKEHUSIX U MOJIEIIAX
MHOTOTpaHHUKOB. Brruncienue
JIMHENHBIX 3JIEMEHTOB U YIJIOB B
IIPOCTPAHCTBEHHBIX
KOH(UTYpaLusX,
apryMEeHTHPOBAHHUE CBOUX
CyXKJIeHUN. XapaKTepUCTUKA U
N300paKeHHE CEYECHUsI, Pa3BEPTKU
MHOT'OIPAHHUKOB, BEIYHCIICHUE
IUIOIIAJIEH TIOBEPXHOCTEM.
[TocTpoenue npocTermmx ceueHuin
Ky0a, IpU3Mbl, TUPAMU/IBL.
[Tpumenenne (HakToB U CBEICHUI
u3 mwanuMerpuu. Ilpumenenue
CBOMCTB CHMMETPUHU NIPU PELICHUH
3aaau. Mcnonb3oBanue
IpUOOPETEHHBIX 3HAHUH [T
MCCIIEJOBAHMSI U MOJIETIUPOBAHUS
HECJIOXKHBIX 3a7a4. M300pakenue
OCHOBHBIX MHOT'OTPaHHHUKOB U
BBITIOJTHEHUE PUCYHKOB 10
YCIIOBUSAM 3ajjay. BPALLEHUS
Pemenue 3agau Ha nocTpoeHue
CEUEHUH, BBIYUCIICHUE JJIUH,
pacCTOSHUM, YII0B, IJIOMIAACH.
IIpoBenenune nokazareabHbIX
pacCyXIECHHI P PEIICHUH 3a/1a4.
IIpuMeHeHHEe CBONCTB CUMMETPUH
IIpH pelIeHNH 3a]a4 Ha Tela
BpalleHUs, KOMOUHAIIUIO Tell.
N300pakeHne OCHOBHBIX KPYIJIBIX
TEJ Y BBIIIOJHEHUE PUCYHKA I10
YCIIOBUIO 3a]JIa4H.

Y9

Hcnoab30BaTh OTHOIIIEHNE
IJIOIAZIEN TOBEPXHOCTEN U
00BeMOB MOJOOHBIX GUTYp MPHU
pelIeHUH 337124

Hcnons3oBanne OTHOIIICHHE
MIoIaaeH IMOBEPXHOCTEN u
00beMOB TOJOOHBIX (uryp mpu
pelIeHnu 33134

Y10

Boluncnsate reomerpuieckue
BEJTMYMHBI (JUTMHA, YTOI,

bopmyn ISt
Iontaaei

N3yuenune
BBIYMCIICHHUS




7

IIOIAab, 00bEM, TJIOIIAIb

MOBEPXHOCTE MHOTOTPAaHHHUKOB H

MOBEPXHOCTH ), UCTIOJIb3YS Te1  BpaumieHus.  Boluucinenue
M3Yy4eHHbIE (POPMYJIIBI U METOJBI | IIOLIAACH u 00BEMOB
MHOTOTPAaHHUKOB M TEJI BpPAILCHUS
,pereHue MIPaKTHKO-
OPUEHTUPOBAHHBIX 3a7a4
V11 Haxonute ¢ moMoIiso Pemienue  mpocredmux 3amad B
W3YYCHHBIX (popmyI KOOpAMHATAX
KOOPJMHATHI CEPEIUHBI OTPE3KA,
PacCTOSIHUE MEXKIY ABYMS
TOYKaMU
3HaTh:
31 [TonsiTusa: crenenp yncia, O3HaKOMJICHUE C TOHATHEM KOPHS
norapudm ymucia n-n CTETICHH, CBOWCTBaMHU
paguKaioB u IpaBUiIaMu
CpaBHEHUS KOpHEH.
@opMynMpOBaHUE  ONpPEAEICHUs
KOpDHI WM  CBOHCTB  KOpPHEM..
O3HakomieHne c MOHSATUEM
CTETICHU c JEACTBUTEIbHBIM
nokasareyneMm.. QP@opMynHpoBaHUE
CBOMCTB creneHel. OrpeneneHue
o0jacTu JOMYCTUMBIX 3HAYEHHH
J0rapu()MUUECKOTO0  BBIPAKCHHUS.
Brimonxenue npeoOpa3oBaHUM
BBIPXXCHHM, IPUMEHEHHE (HOpMyIT,
CBSI3aHHBIX co CBOICTBaMU
CTeNeHel u jorapudmMoB
32 [lonsATHS: pauMOHANIbHBIE, O3HakoMJIeHME C  pa3Iu4YHbIMU
HppalMOHAabHEIE, croco0aMy  pelIeHHs] ypaBHEHUM
MOKa3aTeNbHbIE, CTENIEHHBIE, cucteM  ypaBHeHuW.  Pemienue
norapuMHuUecKue, TOKa3aTeIbHBIX "
TPUTOHOMETPUUECKHUE jgorapu(pMHUUECKUX ypaBHEHUH W
yYpaBHEHUS U HEPABEHCTBA, UX HEPaBEHCTB o W3BECTHBIM
CHUCTEMBI aIropuT™MamM
33 [TonsTus: pyHKIuUs, O3HakoMJIEHUE C TIOHITHEM

HenpepbIBHAS (YHKIINSA,
MPOU3BOHAS, TIEPBOOOPA3HAS,
OTpeieNIeHHBII HHTETPa;
YMCHHUEC HAXOJUTH MPOU3BOJHBIC
AIIeMEHTapHBIX (PYHKIUH,
UCIIOJIB3YS CIIPABOYHBIE
MaTepuabl

YHMCIJIOBOM MTOCIIEOBATEIBHOCTH,
crocobamu ee 3aaHus,
BBIYMCIICHUSIMU €€ YJICHOB.
O3HaKOMJIEHHE S C TOHITHEM
IpeJiena Mocaea0BaTeIbHOCTH.
O3HaKoOMJIEHHE C NOHSTHEM
npousBogHou. M3ydyenue u
(dbopMyIIHpOBKa €€ MEXaHHUYECKOIo
U TEOMETPUYECKOTO CMBICIIA,
QJIrOpUTMa BBIYUCIICHUS
IIPOU3BOHOM.

Breryunts npasuia
nudhepeHIPOBaHS, TAOIUITY
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX
GyHKIUH, TPUMEHSITH 7S
mubdepeHpoBaHus GYHKIHMA




[IpoBoauTH C IIOMOIILIO
MIPOU3BOIHOMN HCCIIEJOBAHUE
dbyHKIMM, 3agaHHON (DOpMYIIOi.

O3HakoMJIEHHE c MOHSATUEM

UHTETpaJla W IEepBOOOpa3HOIA.
N3ydyenne mnpaBuia BBIYUCICHHS
epBOOOpa3HOM u TEOPEMBI
Herorona—JleitOauna.  Pemenue
3a/la4 Ha CBSI3b IMEPBOOOpPA3HON H
€¢  IPOU3BOJHOW,  BBIYHCIICHHE
MepBOOOpa3HON Il JTaHHOM
¢byakuu.  Pemenue 3amay  Ha
MIPUMCHECHHE WHTETpaa TSt
BBIUMCIICHHUS (DU3MYCCKHUX BEIUYHH
M IJIOIIAACH.

34

IlonsATHA: pannoHanbHas
byHKIMS, TOKa3aTeIbHas
(GyHKIMS, cTeneHHas QyHKIuS,
norapudmuyueckas QyHKINS,
TPUTOHOMETPHUYECKUE (DYHKIIHH,
oOpaTHble PYHKIIHH

O3HaKOMJIEHHE C IOHITHEM
IIEpEMEHHOM, IpUMepaMu
3aBUCUMOCTEN MEXKIY
nepeMeHHbIMU. O3HAaKOMJICHHE C
HOHATHEM TpaduKa, OnpeaeTIcHIe
HPUHAAICKHOCTH TOUYKH I'paduKy
¢ynkuuu. Onpenenenue 1mo
(dhopmyiie mpocTeiiien
3aBHCUMOCTH, BUJa ee rpaduka.
Boipaxkenue no ¢popmyiie onHoi
IIepEMEHHOI1 uepes3 Apyrue.
O3HaKOMJIEHHE C OIIpeCICHUEM
byHKIMH, GOPMYITHPOBAHUE €TO.
Haxoxnenne o6xactu
oTpeJieNIeHust U 00JacTH 3HaAUYeHU
¢yskuu. [loctpoenue u ureHue
rpaduKoB QYHKIHUI.
Uccnenoanue GhyHKINH.
ITocTpoeHne rpaKOB CTEMEHHBIX
u norapupmMudeckux QyHKIUH.
Pemenue MIOKa3aTeNbHbIX U
norapu(MUUECKUX YpaBHEHUU W
HEPABEHCTB 1o U3BECTHBIM
anroputMaM.  O3HakOMJIEHHE C
HOHATHEM HEIPEPHIBHOU
MIEPUOINYECKON byHKIMH,
(dopMyIMpOBaHUE CBOICTB CHHYCa
U KOCHHYCa, TIOCTPOEHHE UuX
rpa¢ukoB. IlpuMeHeHHe CBOWCTB
GbyHKIUN 11 CpaBHEHMSI 3HaYSHUH
TPUTOHOMETPUUYECKUX  (YHKIIHH,
pelieHus TPUTOHOMETPUUECKUX
YpaBHEHUH.

35

[TousTus: cpennee
apudmeTHuecKoe, MeIuaHa,
HauOoJIbIIIEE U HAUMEHDBIIIEE
3HAYEHUS], pa3Max, TUCIEPCHs,

O3HakoOMJIEHHE C TPEJICTABICHUEM
YHCIIOBBIX JAHHBIX u ux
XapAKTEPUCTUKAMM. Pemenue
MPAKTUYECKHX 3a/1a4 Ha 00paboTKy




CTaHJAPTHOC OTKJIIOHCHUC

YHCJIOBBIX JAaHHBIX, BBIYUCIICHUEC UX

YHCIOBOro Habopa XapaKTEPUCTHK.
36 [TousiTusA: ciiy4aliHbIN ONIBIT U N3yuenue KJIACCUYECKOTO
ciydaifHoe COOBITHE, olpeeNeHUs BEPOSATHOCTH,
BEPOATHOCTH CIIy4altHOTO CBOMCTB BEPOSTHOCTH, TEOPEMBI O
COOBITHS cymMme BEPOSITHOCTEM.
Paccmotpenue IPUMEPOB
BBIUHCIICHUS BEPOATHOCTEM.
Pemenne 3amay Ha BbIYKCICHHE
BEPOSITHOCTEH COOBITHH.
37 [TousiTus: Touka, npsimas, @opMyJIUpOBKa U  NPUBEICHHUE
IJIOCKOCTh, IPOCTPAHCTBO, JI0Ka3aTeNbCTB IIPU3HAKOB
JBYTPaHHBIN yToJ, B3aMMHOT'O PACIOJIOKEHUS MPSIMbIX
CKpEIIHBAIOIINECS NIPSIMBIE, n 1ockocteil. PacroznaBanue Ha
napauieIbHOCTh U yepTexax U MOJCNAX Pa3InYHBIX
NEPIEHIUKYJIIPHOCTD NPSIMBIX U | CIIy4aeB B3aMHOI'O PacIOJIOKEHUS
IJIOCKOCTEH, Yroll Mexay IPSIMBIX u TUIOCKOCTEH,
MPSIMBIMH, YTOJI MEXKIY MPSMON | apryMEHTHPOBAHHE CBOMX
U TUIOCKOCTBIO, YTOJI MEXKIY CYXKICHHM. dopmynupoBaHue
IJIOCKOCTSIMU, PACCTOSIHUE OT onpezeseHul, IIPU3HAKOB U
TOYKH JI0 TJIOCKOCTH, CBOIICTB napauieIbHbIX u
paccTosHUuE MEXY MPSIMBIMU, NEPIEHIUKYISAPHBIX  IIOCKOCTEH,
paccTosTHUE MEXTY JBYTPAHHBIX U TUHEWHBIX YTJIOB.
IJIOCKOCTSIMU OnuceiBaHUE PACCTOSIHUSL OT TOUKH
0 TUIOCKOCTH, OT TMpsIMOU 110
IUIOCKOCTH, MEXIY IUIOCKOCTSIMH,
MEXITY CKPEIIUBAIOIINMHUCS
PSIMBIMH, MEXIY TPOU3BOJILHBIMU
(durypamu B mpoCTPaHCTBE.
3-8 IlonsATHA: MHOTOTPaHHUK, Onucanue U XxapakTepUCTUKA

ceueHre MHOTOIpaHHHKa, KyO,
napasulesenures, npu3ma,
nupamua, GUrypa u
MOBEPXHOCTH BPAIICHNUS,
LWIMHAP, KOHYC, 1map, cdepa,
ceueHus pUTYpHI BpalIeHus,
IUIOCKOCTB, Kacarolasicst cepsl,
IWJIMH]PA, KOHYCA, IJI0MIAIb
MOBEPXHOCTH MUPAMU/IBI,
NPU3MBI, KOHYCa, IWIHHIPA,
wiomaab chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO
napauenenunena, MupaMuibl,
NPU3MBI, IWIMHAPA, KOHYCa,
mapa

pa3IMYHBIX BUJIOB
MHOTOTPaHHUKOB, TTEPEUYHCIICHHUE
HX DJICMCHTOB M CBOMCTB.
XapakTepucTuka u n300paxxeHue
CEYEHMs], pa3BEPTKU
MHOTOTPaHHUKOB, BEIYHCIICHHUE
IJIOIIAEH TOBEPXHOCTEM.
[Ipumenenue HakToB U CBEACHUN
U3 maHuMeTpuu. O3HaKOMIIEHHE C
BUJaMU CUMMETPUH B
IpoCTpaHcTBe, GOPMYITUPOBAHUE
ONPEJIETICHUN U CBOMCTB.
XapakTepucTuka CAMMETPHUH Tell
BpaIleHUsI 1 MHOTOTPAHHHUKOB.
Hcnonb3oBaHne mpuoOpEeTEHHBIX
3HAHWUHN IS UCCIIENOBAaHUS U
MOJEJIMPOBAHUS HECTOXKHBIX 3a/1a4.
O3HakoMIIEHHE C BUIAMU Tell
BpalieHus, GOpMyIUPOBAHHUE UX
ONPEAEIICHUN U CBOMCTB.
®opMyIHpPOBAHHUE TEOPEM O
CEYCHHH I11apa MIOCKOCThIO U
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TUIOCKOCTH, KacaTelIbHOH K cdepe.
XapakTepHCcTHKa U H300paKeHne
TeJI BPAIICHHUs, UX PAa3BEPTKH,
CEYEHHS.

O3HakoMJIeHHE C  HOHSITUSIMHU
IUIoMaan U o0beMa, aKCHOMaMH H
cBoiictBamu.  M3ydenue ¢opmyn
ISl BBIYMCIICHUWS  IUIOIIAIeH
MOBEPXHOCTEH MHOTOTPAaHHUKOB M
TEJI BPAIICHHUS

39 [lousTus: nBMKESHUE B O3HaKoOMIICHHE c MMOHATHEM
MIPOCTPAHCTBE, MOJ0OHbIE JBUKEHUS B IPOCTPAHCTBE.
(buUrypbl B IpOCTPaHCTBE

310 [ToHsTHSA: IPAMOYTOJIbHAS O3HakoMIJIEHUE C IOHIATHEM

cucTeMa KOOpJMHAT,
KOOpJMHAThI TOYKH, BEKTOP,
KOOP/IMHATBI BEKTOpa,
CKaJIIpHOE IIPOU3BEIECHUE, YTOI
MEX]y BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BE/ICHUE
BEKTOpa Ha YUCJIO.

BeKTOpa. M3yueHue nexkapToBou
CUCTEMBI KOOpJUHAT B
IIPOCTPAHCTBE, TOCTPOEHUE 11O
3aIaHHBIM KOOPJAMHATAM TOYEK U
IJIOCKOCTEM, HAX0XKICHHUE
KOOpPJMHAT TOYEK. Brruncinenue
PACCTOSIHUI MEX1y TOUKaMHu.
N3yueHne cBONCTB BEKTOPHBIX
BEJIMYMH, IPABUII PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM
POCTPAHCTBE, TPaBUI
HAaXO’KJICHUs KOOPAMHAT BEKTOPA B
IPOCTPAHCTBE, MTPaBUJI ACUCTBUH C
BEKTOpaMHU, 33JaHHBIMU
koopauHaramu. [Ipumenenue
TEOPHH MPHU PEIICHUH 337a4 Ha
JEUCTBUSA ¢ BEKTOpaMHu. M3yuenue
CKAJIIPHOTO ITPOU3BECHUS
BEKTOPOB, BEKTOPHOI'O YPaBHEHHUS
psIMOM ¥ TuIocKOoCTU. [Ipumenenne
TEOPHH MPU PEIICHUH 337a4 Ha
JIEHCTBHUSI C BEKTOPAMH,
KOOPJIMHATHBIN METO/I,
IIPUMEHEHHE BEKTOPOB ISl
BBIYMCIICHUS] BEJIMUMH YTJIOB U
pacCcToOIHUMI
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1.3. PacnipeaeieHue oneHUBaHUs pPe3yabTATOB 00y4YeHHs 10 BUAaM KOHTPOJIS

Koa u HauMeHOBaHMe 3JIeMEHTAa YMEHU U Buanl arrecranun

3HAHUM . Ilpomesxcymounas
Texywuu konmpoaw
ammecmayusl

YV 1 - Bjpagetb METOJaMH JI0Ka3aTEIIbCTB, VYcrHblii onpoc KonTtponbHas
AITOPUTMAMU  pelICHHs 3aaad; (OopMyIUpOBaThH TECTUPOBAHUE, pabora
ONpENETCHUsl, aKCUOMbl U TEOPEMBI, NPUMEHSTH | OLIEHKA BBIIOJHEHUS (1 cemectp),
WX, TPOBOJIUTH JOKA3aTENbHBIE PACCYXKICHUS B MPaKTUYECKOTO 9K3aMEH
X0JI€ PEIICHUS 3a]1a4 3aHATHUS (2 cemectp).
V 2- BBINOAHATH BHIYMCIICHUE 3HAUCHHUH U YcTHBIN onpoc KonTposibHas
npeoOpa3oBaHus BEIPAXKEHHUI CO CTETIEHAMHU U TECTUPOBAHHUE, pabota
norapudmamu, Tpeodpa3oBaHUs JPOOHO- OIICHKA BBITTOJIHCHUS (1 cemectp),
palMOHAIbHBIX BBIPAKEHUN MIPAKTUYECKOTO 3K3aMEH

3aHATUSA (2 cemectp).
V¥ 3- uccnenoBarhb B MPOCTEHIINX CiIydasx (yHKIIUU YcTHbIN onpoc JK3aMeH
Ha MOHOTOHHOCTh, HAXOJUTh HAUOOJBIITUE U TECTUPOBAHHUE, (2 cemectp).
HAaUMEHbIINE 3HaYeHHS PYHKIIUN; CTPOUTH OIICHKA BBITIOJIHEHUS
rpaduKu MHOTOYWICHOB C HCITOJIb30BAHHEM MIPaAKTUYECKOTO
arnrapaTta MaTeMaTUYECKOI0 aHajlu3a; IPUMEHSTh 3aHATUSA
MIPOU3BOIHYIO MPU PEIICHUU 3a]1a4 Ha JIBI)KCHHE;
pemarb NpaKTUKO-OPUEHTUPOBAHHBIE 33]a4H Ha
HanOOJIbIIINE U HAUMEHBIIINE 3HAUYCHUSI, HA
HAaXO0KJICHUE ITYTH, CKOPOCTH U YCKOPEHUs
Y4-cTpouth rpaduKu H3y4EHHBIX (QYHKITHH, VYerHbll onpoc JK3aMeH

UCIOJNIb30BaTh TpaduKU P U3YyUSHHUH MPOLIECCOB TECTUPOBAHUE, (2 cemectp).
Y 3aBUCHMOCTEW, IPU PELLIEHUU 3a1a4 U3 APYTrux OLICHKA BBIITOJIHEHUS

yueOHBIX MPEIMETOB U 33724 U3 PEaIbHOM JKU3HH; MIPaKTUYECKOTO

BbIpaXxaTb (OpMyJIaMH 3aBUCUMOCTU MEXY 3aHSTUS

BCJINMYHMHAMU

V5-pemats TEKCTOBBIE 33Ja4l Pa3HbIX THIOB (B VYerHbll onpoc Kontponbhas
TOM YMCJIE HA TIPOLIEHTHI, 10JIM U YacTH, Ha TECTUPOBAHUE, pabota
JBUXKEHHE, pad0Ty, CTOUMOCTb TOBapOB U YCIIYT, OIICHKA BBIMTOJIHEHUS (1 cemectp),
HAJIOTH, 3aJ1a41 U3 00JIACTH YIpaBJIEHUS JTNYHBIMU IIPAKTUYECKOTrO 9K3aMEH
U CeMEHHBIMU (PMHAHCAMM ); COCTABIISATh 3aHATHUS (2 cemectp).
BBIPa)KEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U UX

CUCTEMBI I10 YCIOBHIO 33J]a4M, UCCIIEI0BATh

MIOJIyYEHHOE PEILIEHUE U OLIEHUBATh

IPaBI0N0I00HOCTh PE3yJIbTaTOB

VY 6- u3BieKaTh, MHTEPIPETUPOBATH HUH(OPMAIIHIO, VYcTHBIN onpoc 9K3aMEH
MPEACTABICHHYIO B TAOJIUIIAX, HA AHarpaMMax, TECTUPOBAHUE, (2 cemectp).
rpadukax, OTpa’karollyo CBOMCTBA peaIbHbBIX OLICHKA BBIITOJIHEHUS

MIPOLIECCOB U SIBJIEHUH; MPEACTABIATh MIPAKTUYECKOTrO

UH(POPMALIKIO C TIOMOIIBIO TAOIUI] U AUATPaMM; 3aHATHS

HCCJIEIOBATh CTAaTUCTHUECKUE JaHHbBIE, B TOM

qucie ¢ MPUMEHEHUEM Irpauueckux METO/I0B U

AIIEKTPOHHBIX CPEICTB

V’7- BBIUHUCIATH BEPOSATHOCTD C UCIOIb30BAHUEM VYcTHBIl onpoc JK3aMEH
rpaduuecKux METOA0B; MPUMEHSTH (POPMYIIbI TECTUPOBaHUE, (2 cemectp).
CJIOKEHMSI U YMHOXEHHS BEPOSITHOCTEH, OLICHKA BBIIIOJIHEHUS

KOMOHMHATOpHbIE PaKThl U (YOPMYIIBI IPU PELICHUHN IPAKTHYECKOTO
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3aZla4d; OUCHUBATH BCPOSATHOCTH PCAJIbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4YaliHBIMU
BEJIMYMHAMU,; YMEHHUE IIPUBOIUTH IIPUMEPDI
MPOSIBIICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOIHBIX
u OGH.ICCTBGHHBIX SABJICHUAX

3aHATUA

VY 8-n300paxkaTh MHOTOIPaHHUKH U TTIOBEPXHOCTHU
BpallleHUs1, UX CEYEHUsI OT PYKH, C IOMOIIbIO
YEpTEHKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; PACIIO3HABATH CUMMETPHUIO B
MIPOCTPAHCTBE; PACIIO3HABAThH PABUIIbHBIC
MHOTOIrPaHHUKHU

VYcrHblii onpoc
TECTUPOBAHUE,
OIICHKA BBITTOJIHEHUS
MPaKTUYECKOTO
3aHSTUS

9K3aMeH
(2 cemectp).

V9- ucronb30BaTh OTHOIIECHUE IIOIAAEH

VYcrHblii onpoc

9K3aMCH

MOBEPXHOCTEH 1 00BEMOB MOAOOHBIX GUTYp TPU TECTUPOBAHUE, (2 cemectp).
pelIeHnN 3a1a4 OLICHKA BBIITOJIHEHUS
IIPAKTUYECKOIO
3aHATHS
VY'10- BBIYUCIIATH FEOMETPUUECKUE BETUUNHBI VYerHbli onpoc JK3aMeH
(IuHa, Yrou, IIIoMIalb, 00heM, oAb TECTHPOBAHHUE, (2 cemectp).
MOBEPXHOCTH ), UCTIONB3Ys N3yYeHHbIE (DOPMYJIBI U | OIICHKA BHITIOJHEHUS
METO/IBI IIPAKTUYECKOIrO
3aHSTHUSI
V11- HaX0AUTH C TOMOIIBIO U3YYEHHBIX (HOPMYIT VYerHbli onpoc JK3aMEH
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE TECTUPOBAHUE, (2 cemectp).
MEXy IBYMSI TOUKaMU OLICHKA BBIIIOJIHEHUS
IIPAKTUYECKOIO
3aHSTHUSI
3HAaTh:
3 1 - MOHATHA: CTETIEHb YUCIIA, JIOTapU(pM YUCIIa; VYerHbli onpoc Kontponbnas
TECTUPOBAHUE, pabota
OILICHKA BBIITOJTHEHUS (1 cemectp)
IIPAKTUYECKOTrO 9K3aMEH
3aHATHUSA (2 cemectp).
32 - NOHATHSA: pallMOHAIIBHBIE, HPPALMOHAIIBHEIE, VYcTHBIN onpoc KoHnTponbsHas
MOKa3aTelbHbIe, CTEIIEHHBIE, JIOrapu(pMUIECKHe, TECTUPOBAHUE, pabota
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, OLICHKA BBIITOJIHEHUS (1 cemectp)
UX CHCTEMBI; MIPAKTUYECKOTO JK3aMeH
3aHATHUS (2 cemectp).
).
3 3- noHATUSA: PYHKIUS, HENpepbIBHAs (YHKIMS, VYcTHBIN onpoc 9K3aMEH
IIPOU3BO/IHAS, IEPBOOOPA3Hasl, OIPEICIICHHBIH TECTUPOBAHUE, (2 cemectp
MHTETpaJl; yYMEHHE HaXOUTh IPOU3BOIHbIE OLICHKA BBIITOJIHEHUS
AJIEMEHTApHBIX (PYHKINN, UCTIOJIb3YsI CIPAaBOYHBIE MIPAKTUYECKOIO
MaTepUabl; 3aHSTHS
34- moHATHUS: palMOHAIbHAS (PYHKITHSA, VYcTHbIi onpoc KonTposbnas
nokasarenabHas QyHKIMA, CTeNIeHHAs (QyHKIINA, TECTUPOBAHUE, pabota
norapudmuueckas QyHKUINS, TPUTOHOMETPUYECKUE | OICHKA BBHIMOIHEHUS (1 cemectp),
¢byHkuMu, 0OpaTHbIe (HYHKIMH; IIPAKTUYECKOIO JK3aMEH
3aHATHUSA (2 cemecTp).
35- mousATHA: cpeaHee apupMeTHIECKOEe, METaHa, VYcTHbll onpoc JK3aMEH
HanOoJIbIlIee ¥ HAUMEHBIIIee 3HAYEHHU S, pa3Max, TECTUPOBAHUE, (2 cemectp).

AUCTICPCHUA, CTAHAAPTHOC OTKJIOHCHUEC YU CIIOBOI'O

OILICHKA BBITTOJITHCHUA
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Habopa; MPaKTUYECKOTro

3aHATHUSA
36- MOHATUSA: CIIy4alHbII OIBIT U CIIydaiiHOE VYerHbli onpoc JK3aMEH
COOBITHE, BEPOSITHOCTD CIy4allHOTO COOBITHS, TECTUPOBAHHUE, (2 cemectp).

OLICHKA BBIITOJIHEHUS
MPAKTUYECKOTO

3aHATHUSA
37- NOHSATHSA: TOUYKA, MpsiMas, IIIOCKOCTb, VYcrHblii onpoc KonTtponbHas
IIPOCTPAHCTBO, IBYTPaHHbIN yrod, TECTUPOBAHUE, pabora
CKpEIIMBAIOIIKECS IPSIMbIE, MAPAIIIEIIBHOCTD U OIICHKA BBIMTOJIHEHUS (1 cemectp)
NEePHEHANKYJISIPHOCT MPSMBIX U IJIOCKOCTEH, yroj IIPAKTUYECKOIO
MEXy MPSMBIMH, YTOJI MEXAY MPSIMOM U 3aHSATUS

IJIOCKOCTBIO, YIOJIl MEKY IIJIOCKOCTSMM,
pPacCTOsIHUE OT TOYKH O IJIOCKOCTH, PACCTOSTHUE
MEXIY HPSMBIMH, PACCTOSHUE MEKILY
IIJIOCKOCTSIMU;

3-8- MOHATHS: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, Ky0, Mapaenenumne;], npu3Ma,
nupamMuia, GUrypa u HoOBEpXHOCTh BPAILCHHUS,
HWIMH]IP, KOHYC, Iap, cepa, ceueHus Gurypsl
BPAICHHUS, TUIOCKOCTh, KaCAIOMIasics Chepsl,
HWIMH]IPA, KOHYCa, TUIOMIA (b TOBEPXHOCTH
NUPaMUJIbL, TPU3MBI, KOHYCa, HWIHHIPA, II0MIAIh
cdepsl, 00beM KyOa, MPSIMOYTOIBHOTO
napaJieNienunea, MupaMuabl, TPU3MbI, IWIAHIPA,
KOHYca, 111apa;

VYerHbli onpoc
TECTUPOBAHUE,
OILICHKA BBIITOJIHCHUA
IIPAKTUYECKOIO
3aHATHUA

9K3aMeH
(2 cemectp).

39- noHATHA: OBHKEHME B IIPOCTPAHCTBE, VYcTHbIl onpoc 9K3aMEH
10100HBIE (PUTYPHI B IPOCTPAHCTBE; TECTUPOBAHUE, (2 cemectp).
OLICHKA BBIITOJIHEHUS
MIPAKTUYECKOTrO
3aHSATHS

310- moHsTHS: IPAMOYTOJIbHAs CHCTEMA VYerHbli onpoc Kontponbnas
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, TECTUPOBAHUE, pabota
KOOpJMHAThI BEKTOPA, CKAIISIPHOE MTPOU3BEACHUE, OIICHKA BBIMTOJIHEHUS (1 cemectp)
yroJI MEXy BEKTOpaMHU, CyMMa BEKTOPOB, IIPAKTUYECKOTO
IPOM3BEECHUE BEKTOPA HA YHCIIO. 3aHATUSA
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1.4. Pacnpeueﬂem/le THUIIOB OIICHOYHLIX CPEACTB 110 3JIEMEHTaM 3HAHUH U yMeHl/Iﬁ TCEKYIICT0 KOHTPOJIsA

Conep:xanue yueOHOTo
MaTepuaJia 1o
nporpamme YJI/MIK

Tun KOHTPOJIBHOI'O 3a1aHUA

Y1

Y2 Y3 | V4

Y5

Y6

Y7 Y8 | Y9

Y10 |(¥1 |3 |3
1 |1 |2

3
4

3
5

3
6

w

o W

Pa3zpen 1.

IToBTOpPEHHE Kypca MaTeM

ATHKU OCHOBHOM IIKOJIBI

Tema 1.1.
MATEMATUKU
CHEUATIbHOCTHA

ey wu
npu

3aga4un
OCBOCHHUH

7

Tema 1.2. Uucna U BBEIYUCIECHUS.
Bripakenust u npeoOpa3zoBaHus

Tema 1.3. T'eomerpuss  Ha
IIJIOCKOCTH

Tema 1.4.
BBIYMCIICHUS

[IponieHTHEIE

Tema  L.5.
HEPaBEHCTBA.
ypaBHEHUH

YpaBHeHUs U
Cucremsl

Tema 1.6. BXogHOM KOHTPOJIb

Paznen 2.

IIpsimble ¥ M10CKOCT

HBII

OCTPAHCTBE

Tema 2.1. OcHOBHBIEC TOHITHS
CTEPEOMETPHH.
Pacnonoxxenue npsMbIx u
IUIOCKOCTEH

7

Tema 2.2. ITapamiensHOCTh
MPSIMBIX, IPSIMOM U TVIOCKOCTH,
IIJIOCKOCTEN

Tema 2.3. [lepnenaANKYJISIPHOCTD
MIPSIMBIX, IPSIMOM U TJIOCKOCTH,
IJI0CKOCTEN

Tema 2.4. Teopema o Tpex
MEePIEeHIUKYIIIpax

Tema 2.5. IlapannenbHsle,
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MEPIEHINKYIISIPHBIE, 7
CKPEILMBAIOIINECS TPSIMbIE
Tewma 2.6. Penienue 3amad. 7 6,
[Ipsimble U TIIOCKOCTH B 7
MIPOCTPAHCTBE
Pazpea 3. KoopanHathl 1 BEKTOPbI
Tema 3.1. JlexapToBbI 6,7
KOOpJIUHATBl B  IPOCTPAHCTBE.
Paccrosinne MEXIY JIBYMs
Toukamu. KoopuHaThl cepeanHbl
OTpe3Ka.
Tema 3.2. Bexkropsl B 6,7
MPOCTPAHCTBE.  YTOJI  MEXAY
BEKTOPaMH. CkanspHoe
MIPOM3BEJICHNE BEKTOPOB
Tema 3.3. [IpakTuko- 6,7
OpUEHTHpPOBAaHHBIC 3aJaud  Ha
KOOPJAMHATHOM TNIOCKOCTH
Tema 3.4. Pemienune 3amad. 6,7

KoopanHatsl 1 BEKTOPBI

Pasnean 4. OcHOBBI TPUTOHOMETPUH. TpUroHOMeTpHUECKHE HYHKLIIUU

Tema 4.1. TpuroHoMeTpHYECKHE 7 0,

(GyHKIHMU TPOU3BOJIBHOTO YIJIa, 7

yucna. Panuannas u rpagycHas

Mepa yria

Tema 4.2. 7 6,

OCHOBHBIE TPUTOHOMETPUYECKUE 7

ToxaecTBa. Dopmyiibl

MIPUBEJCHUS

Tema 4.3. 7 6,
7

CuHyC, KOCUHYC, TAHT€HC CYMMBI
Y Pa3HOCTH JIBYX YIJIOB
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CuHyC 1 KOCUHYC JBOMHOIO yIJa.
@®opMyJIbl TOJOBUHHOIO yIJIa

Tema 4.4. 7 0,

OyHK1MH, uX cBoicTBa. CriocoObI 7

3aaHus QyHKIHUN

Tema 4.5. TpuronoMeTpuieckue 7 6,

(byHKINHU, UX CBOMCTBA U 7

rpaduku

Tema 4.6 TIpeoGpazoBanue 7 6,

rpaMKOB TPUTOHOMETPHUYECKHIX 7

byHKIUH

Tema 4.7. Onucanue 7 0,

IPOM3BOICTBEHHBIX TIPOLIECCOB C 7

MTOMOIIBIO TpaUKOB HYHKIIHMA

Tema 4.8. O0patHbIe 7 0,
7

TPUTOHOMETPHYECKHE (PYHKINU

Tema 4.9. Tpuronomerpuueckue
YpaBHEHHUS U HEPABEHCTBA

Tema 4.10. CucremMsl
TPUTOHOMETPUYECKUX YPAaBHEHUM

Tema 4.11. Pemenue 3amay,
OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue GyHKIHH

Pazpea 5.

IIpousBoanas pyHKIHU

", €€ IPUMCHECHUEC

Tewma 5.1. IlonsiTHE MPOU3BOAHOM.
@opMyIibl 1 IpaBUIIa
audQepeHIpOBaHUS

7

Tema 5.2. IIpon3BoaHBIE CYMMBI,
Pa3HOCTH NIPOU3BEACHHUS,
94aCTHOTO

Tema 5.3. [TpousBoaHbIe
TPUTOHOMETPHUYECKUX (DYHKLHUH.
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[Tpou3BosiHas COKHOU (PYHKIUU

Tema 5.4. Ilousatue o
HENPEPBIBHOCTU (PYHKIIHH.
Meto MHTEpBAJIOB

Tema 5.5. 'eomerpuueckuii u
(bU3UYECKUN CMBICI POU3BOTHOM

Tema 5.6. dusnyecKkuii CMBICT
MPOU3BOIHON B
podecCHOHANTBHBIX 331a4ax

Tema 5.7. MOHOTOHHOCTB
¢dbynkuuu. Toukn sKCTpeMyma

Tema 5.8. cciaenoBanue
(GYHKIUH ¥ TIOCTPOCHHE
rpaduKoB

Tema 5.9. Hanbonpiiee u
HauMEHbBIIIee 3HAYCHUS ()YHKIIMH

Tema 5.10. Haxoxxnenue
ONTUMAJILHOTO Pe3ybTaTa C
MIOMOIIIbIO TPOU3BOAHOMN B
MPAKTUYECKHUX 3a/1auax

Tema 5.11. Pemrenne 3amau.
[IpousBoHas GyHKIMH, €€
MIPUMEHEHHE

Pa3znen 6

MHOrorpaHHUKH

U TeJIa BpalleHUs

Tewma 6.2. Ilpusma, ee
cocrasistronue, ceuenue. [Ipsamas
Y IPaBUJIbHAS IPU3MBI

7

Tema 6.3. [Mapannenenunen, KyoO.
Ceuenue ky0Oa, napajiesnenumnesia

Tema 6.4. Ilupamupa, ee
COCTaBJISIONINE, CEYCHHUE.
[IpaBunbpHas nUpaMuIa.
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YceueHHas nupamuaa

Tema 6.5. boxoBas u monnas
MMOBEPXHOCTh MPU3MBI, TUPAMUJIbI

Tema 6.6. CummeTtpus B Kyoe,
napaiesienurnesie, mpusme,
nUupamMujie

Tema 6.7. Ilpumepsl cummeTpuii B
npodeccuu

Tema 6.8. IIpaBunbHbIe
MHOT'OTPaHHHKH, UX CBOMCTBA

Tema 6.9 Lunuuap, ero
cocrasirtromnue. CeyeHnue
HUAJTUHIPA

Tema 6.10. Konyc, ero
cocrapisitone. CeueHue KoHyca

Tema 6.11. YceueHHbIN KOHYC.
CeueHne yCEUEHHOT0 KOHYyca

Tema 6.12. Illap u cdepa, ux
CeUCHHMS

Tema 6.13. [Tousitue 006 00BEME
tena. OTHONIEHHE 00BEMOB
OJIOOHBIX TEN

Tema 6.14. OOBEMBI U TUIOIIAAN
ITOBEPXHOCTEH TN

Tema 6.15 KomOunanmn
MHOTOTPAHHUKOB Y TEJ BpaIlleHHUs

Tema 6.16. I'eomerprueckue
KOMOMHAIINH Ha IPAKTHKE

Tema 6.17. Pemrenue 3amad.
MHororpaHHuK4 U Tena
BpaIieHus

Pasznen 7.

IlepBooOpa3nasi pyHKIMN, ee IPUMEHEHHUE
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Tema 7.1. [TepBooOpa3zHas
¢bynknuu. [IpaBuia HaxO0XIEHUS
11€pBOOOPA3HBIX

Tema 7.2. ITmontane
KPUBOJIMHEHHON Tpamneuumu.
dopmyna Herotona - JleliOHuma

Tema 7.3. HeomnpeneneHHsll u
OIIPEJICJICHHBIA HHTETPAJIBI

Tema 7.4. [lonsTue 00
ONIPEACIICHHOM HUHTETpajle  Kak
IIomaau KPUBOJMHEHHON
Tpaneuuu

Tema 7.5.
WHTErpaJl B XKU3HH

OrnpeneneHHbIN

Tema 7.6. Pemenne 3amau.
[lepBooOpa3znas  QyHkuuu, ee
MIPUMEHEHUE

Pa3znen 8

Crenenu v kopuu. CteneHHas

byHkuus

Tema 8.1. Crenennas GpyHkuus,
€c CBONMCTBA

7 7

Tema 8.2 [IpeoOpa3oBanue
BBIPA)KEHHI C KOPHAMM M-01
CTENECHU

Tema 8.3. CBolicTBa CTEIIEHU C
palMOHAIBHBIM U
HeﬁCTBHTeHBHBIM ITOKa3aTCIIIMHU

Tema 8.4. Pemenue
VMPPALMOHAIIBHBIX YPABHEHUN U
HEPaBEHCTB

Tema 8.5. CreneHu 1 KOpHHU.
CrenenHasi QyHKIUS

Pa3zgen 9.

IokazaTenbHast GyHKIUA
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Tema 9.1. [loka3aTenbHas 7 7

(dhyHKIIMSI, €e CBOHCTBA

Tema 9.2 Pemenue 7 7
MOKa3aTeIbHBIX YPABHCHUHN U

HEPABEHCTB

Tema 9.3. CucreMsl 7 7
II0KA3aTENIbHBIX YPABHEHUI

Tema 9.4. Pemenue 3amay. 7

[Toka3zarenpHast QyHKITHS

Tema 10.1.

Jlorapudm yuciaa. JlecATHYHBIN M HATYPAJIBLHBIN JOTrapu(MbI, YUCJI0 €

Tema 10.1. Jlorapudm uyucna. 7 7 17
JlecATUYHBIA YW HaTypaJbHBIN
JorapuMmsl, YUCIIO €
Tema 10.2. CaoiicTBa 7 717
JorapugMmoB. Onepanus
JorapuMHUpPOBAHUS
Tema 10.3. Jlorapudgmuueckas 7 7 7
(GyHKIMS, ee CBOMCTBa
Tema 10.4 Pewenue 7 7
Jnorapu(MHUUECKUX YpaBHEHUH U
HEPABEHCTB
Tema 10.5. Cucremsl 7 7
Jorapu(pMHUUECKUX YpaBHEHUH
Tema 10.6. Jlorapudpmsl B 7 7
IIPUPOJIE U TEXHUKE
Tema 10.7 Pemenue Jlorapudmer. 7 7
Jlorapugmuueckas byHKIMsA
3aza4.

Paszpen 11. DJIeMEeHThl KOMOMHATOPUKH, CTATUCTHKH M TEOPUH BEPOSATHOCTEH

Tema 11.1. OcHOBHEIE
KOMOWHATOPHUKHU MTOHSTHUS

7

Tema 11.2. CobObITHE,

7
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BEPOSTHOCTH coObITHA. ClioKEeHue
Y YMHOKECHHE BEpOSTHOCTEH

Tema 11.3. BeposiTHOCTE B
npodecCHOHATIBHBIX 3a/1a4axX

Tema 11.4. quckperHas
cllydaiiHas BeJIMYMHA, 3aKOH ee
pacnpeseseHus

Tema 11.5. 3amaun
MaTeMaTHYECKON CTaTUCTUKHU

Tema 11.6. CocTtaBieHue TaOIHILL
Y JMarpaMM Ha MPaKTUKE

Tema 11.7. Pemenue 3amau.
DneMeHThl KOMOMHATOPUKH,
CTaTUCTUKH U TEOPUH
BEPOSATHOCTEMN

Paznea 12.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Tema 12.1. PaBHOCHIBLHOCTH
ypaBHEHUH U HepaBeHCTB. OO1Me
METO/IbI PeIIeHUs

Tema 12.2. I'paduueckuil meTon
YPaBHEHUH, pELICHNs] HEPAaBEHCTB

Tema  12.3. VYpaBHeHus u
HEPaBEHCTBA C MOAYJIEM

Tema 12.4. VYpaBHeHus u
HEPABEHCTBA C NapaMeTpamMu

Tema 12.5. CocraBienne U 7
pelieHue npodeccroHaIbHBIX

3a/1a4 C IOMOIIBIO YPaBHEHHUM

Tema 12.6. Pemenue 3agau. 7

YPaBHCHI/Iﬂ 1 HCPABCHCTBA
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1.5. PacnpenejieHHe THIIOB OLICHOYHBIX CPEACTB MO 3JIeMEHTAM 3HAHUI W YMEHHil, KOHTPOJHMpPYeMbIX Ha
MPOMEKYTOYHOI aTTecTauuu

Conep:xanue
yueOHoro
MaTepuaJia 1no
nporpamme
Y/MJIK

Tun KOHTPOJBHOI'O 3aaHUsA

pA

Y2

Y3 | Y4 |V¥S5 |Y6 | VY7

Y8

Y9 Y10 | Y11 |31 32

33

34

35

36

37

38

39

310

Pazpea 2.

ITp

fiIMbIC "

MJIOCKOCTH B MPOCTPAHCTBE

Tema 2.1. OcHOBHBIE

IOHATHA CTCPCOMCTPHUMU.

Pacnonoxenue npsmsIx
M IIJIOCKOCTEN

Tema 2.2.
[TapamiensHOCTD
MPSAMBIX, IPSIMOM U
IIJIOCKOCTH, IUNIOCKOCTEN

Tema 2.3.
[IepnenquKyIsIpHOCTH
MPSIMBIX, IPSIMOHN U
TIIOCKOCTH, TNIOCKOCTEH

Tema 2.4. Teopema o
TpeX NEePIEHIUKYIIIpax

Tewma 2.5.
[TapannensHele,
MepHeHIUKYIISIPHBIE,
CKpENTUBAOIINECS
psIMbIE

Tewma 2.6. Pemenue
3anad. lIpsmele u
IIJIOCKOCTH B
IIPOCTPAHCTBE
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Pa3nea 3. KoopauHaTtbl 1 BeKTOpPHI
Tema 3.1. [exapToBbl 3.9 3,9
KOOpJUHAThI B
IIPOCTPAHCTBE.
Paccrosiane MEXKY
IBYMS TOYKaMHU.
Koopaunarsl cepenuHsl
OTpe3Ka.
Tema 3.2. Bekrtopsl B 3,9 3,9
IIPOCTPAHCTBE. VYron
MEXy BEKTOPAMH.
CkansipHoe
IIPOU3BE/ICHUE BEKTOPOB
Tema 3.3. IlpakTtuxo- 3,9 3,9
OpUEHTUPOBAHHbBIE
3a/1a4u Ha
KOOPJAMHATHOU
IIJIOCKOCTH
Tema 3.4. Pemenue 3,9 3,9
3amady. Koopaunatel
BEKTOPBI
Pasnea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue pyHkuumn
Tema 4.1. 9
Tpuronomerpuueckue
byHKIIUU
MIPOU3BOJILHOTO YTJIa,
yucna. Pannannas n
rpajycHas Mepa yria
Tema 4.2. 9
OcHoBHbIE
TPUTOHOMETPUUECKHE
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ToxaecTBa. Dopmyiibl
IIPUBEICHHUS

Tema 4.3.

Cunyc, KocuHycC,
TAHI'€HC CYyMMBbI U
Pa3HOCTHU JBYX YIJIOB
CuHyC 1 KOCHUHYC
JIBOMHOTO yIJia.
@opMyJIBI IOJIOBUHHOIO

yria

Tema 4.4.
®OyHKIUY, X CBOKCTBA.
CnocoOsI 3amanus

GyHKIMHA

Tema 4.5.
Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduku

Tema 4.6
ITpeoOpa3oBanue
rpadukoB
TPUTOHOMETPUUYECKUX
byHKIMIA

Tema 4.7. Onucanue
IIPOU3BOJICTBEHHBIX
IIPOLIECCOB C MTOMOLIBIO
rpadukoB QyHKIUN

Tema 4.8. O6partHbIe
TPUTOHOMETPUIECKHE

byHKIMHA

Tema 4.9.
Tpuronomerpuyeckue
YpaBHEHUS U
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HEpPaBEHCTBA

Tema 4.10. Cucremsl 9
TPUTOHOMETPUIECKHIX

ypaBHEHUU

Tema 4.11. Pemenue 9

3aJ1a4, OCHOBBI
TPUTOHOMETPHH.
Tpuronomerpuyeckue

byHKIIUU

Pasnea 5.

ITp

ou3BO/IHAsI GYHKIIMHU, ee IPUMEHEHHe

Tewma 5.1. IlonsiTue
npou3BoiHOM. DopMyIIbI
Y TIpaBHJIa
muddepeHmpoBaHus

9

Tema 5.2. IIponsBoanbie
CYMMBI, Pa3HOCTH
IIPOU3BEICHHUs], YACTHOTO

Tema 5.3. IIpousBoaHbIC
TPUTOHOMETPUUYECKUX
¢bynxkuii. [IpousBonnas
CJIO’)KHOW (DYHKIIMU

Tema 5.4. Ilondarue o
HENPEPbIBHOCTH
¢byakuu. Meron
MHTEPBAJIOB

Tema 5.5.
I'eomerpuyeckuii u
¢buznyecKuit CMbICT
MIPOU3BOAHOMN

Tema 5.6. ®uznyeckuit
CMBICJI IPOU3BOIHOM B
po¢eCCUOHATBHBIX
3aa4ax
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Tema 5.7.
MOHOTOHHOCTB
¢ynkuuu. Toukn
IKCTpeMyMa

Tema 5.8. ccaenoBanue
(GYHKIUH ¥ IOCTPOCHHE
rpaduKoB

Tema 5.9. HaubGonbuiee u
HauMEHbIIIEE 3HAYEHUS

GyHKIHH

Tema 5.10. HaxoxneHue
OIITUMAJIBHOT'O
pe3ynbTaTa ¢ IOMOIIbIO
MPOU3BOIHON B
MPAKTUYECKHUX 3a/1auax

Tema 5.11. Pemienne
3agad. [IpousBoHas
byHKLNH, ee
MIPUMCHCHUE

Paznea 6

Mﬂororpa}mmcu u

TEJIAa

BpallleHUus

Tema 6.2. IIpusma, ee
COCTABIISIOLINE, CEUCHHUE.
[Tpsimast 1 paBUIIbHAS
IIPU3MBI

Tema 6.3.
[Napannenenunen, Kyo.
Ceuenue kyo0a,
napajuleIenunesaa

Tema 6.4. Ilupamupa, ee
COCTaBJISIOLINE, CEUCHHE.
[IpaBuiibHas nupamua.
YcedenHas nupamMuaa
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Tema 6.5. bokoBas u
OJIHASI TIOBEPXHOCTH
[IPU3MBI, TUPAMUIbL

Tema 6.6. Cummerpus B
KyOe, mapajuieNienumnese,
pHU3Me, THPaAMHJIE

Tema 6.7. Ilpumepst
CHMMETpHI B Ipoeccuu

Tema 6.8. IIpaBunbHbIE
MHOTOTPaHHHUKH, HX
CBOMCTBA

Tema 6.9 Lunuuap, ero
cocrasirtronue. CeyeHnue
HUAJTUHIPA

Tema 6.10. Konyc, ero
cocrasirstromne. CeyeHnue
KOHyca

Tema 6.11. YceueHnnslit
konyc. Ceuenue
YCEUEHHOTO KOHYCa

Tema 6.12. Illap n
cbepa, UX ceueHus

Tema 6.13. ITouarue o6
o0beMe Tea.
OrHollenre 00LEMOB
MOAOOHBIX TE

Tema 6.14. O0BEMBI U
TJTOIAAN TOBEPXHOCTEN
Tell

Tema 6.15 KomOunanmn
MHOT'OTPaHHUKOB U TN
BpaIieHus
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Tema 6.16.
['eomeTpuueckue
KOMOMHAIINH Ha
MIPAKTUKE

Tema 6.17. Pemenue
3aj1a4. MHOrOrpaHHUKH
Y Tella BpaleHus

Pasznen 7.

Ile

BOOOpa3Hasi PyHKUMH, ee IPUMEHe

HHUue

Tema 7.1.
ITepBooOpaznas
byHKIHN. [IpaBuna
HAXO0XJICHUS
1epBO0OOPA3HbIX

9

Tema 7.2. Ilnomans
KPHUBOJIMHENHON
Tpaneuuu. dopmyna
HrroToHa - Jleibouumna

Tema 7.3.
Heonpenenennsiii u
ONpeAeICHHbIN
MHTErpaJIbl

Tema 7.4. Ilonstue 06
OIPEIETICHHOM
MHTErpajie KaK IUIOLIaax
KPUBOJIMHENHON
Tpaneuuu

Tema 7.5.
OnpeneneHHbIn
MHTErpaJl B XKU3HU

Tema 7.6. Pemenue
3amau. IlepBooOpazHas
byHKINH, ee
IIPUMEHEHHE
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Pa3nea 8 Crenenu u kopHu. CreneHHas QyHKIHSA

Tema 8.1. CtenenHas 39 39 39
¢byHKIHS, ee CBOWCTBA

Tema 8.2 3,9 3.9 3,9
[TpeobOpaszoBanue
BBIPAKCHUH ¢ KOPHIMHU
II-0i CTENIEHU

Tema 8.3. CpoiicTBa 39 39 39
CTEIICHH C
palMoHaIbHBIM H
JIeHCTBUTEIILHBIM
MMOKAa3aTeIsIMU

Tema 8.4. Pemienue 39 3.9 39
UPPaLMOHATILHBIX
YPAaBHEHUN U HEPABEHCTB

Tema 8.5. Cremrenu u 39 39 39
kopHU. CreneHHas

byHKIMS

Pasnea 9. IHokazaTenbHast GyHKIUA

Tema 9.1. 3.9 39 39
Iloka3arenbHas
(GyHKIMS, ee CBOMCTBa

Tema 9.2 Pemenue 39 3,9 39
IIOKA3aTCIbHBIX
ypaBHEHUI U HEPABEHCTB

Tema 9.3. CucteMsbl 39 39 39
MMoKa3aTeJIbHBIX
YpaBHEHUU

Tema 9.4. Pemenune 39 39 39
3agad. ITokazarennHas

byHKIUS

Tema 10.1. Jlorapudm yucaa. JlecAaTHYHBIN M HATYPAJIBLHBIN JOrapu(Mbl, YUCJI0 €
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Tema 10.1. Jlorapupm
yucina. JlecATHUHBIA U
HaTypaJIbHbIA
JIoTapu(dMBbl, YUCIIO €

3.9

3,9

3,9

Tema 10.2. CsoiicTBa
norapudmoB. Omepanus
norapuMUpPOBAHHS

3.9

3,9

3,9

Tema 10.3.
Jlorapudmmueckas
¢$yHKLUS, ee CBOWCTBA

3,9

3,9

3,9

Tema 10.4 Pemenue
Jorapu(pMUIEeCcKUX
YpPaBHEHUI U HEPABEHCTB

3.9

3,9

3.9

Tema 10.5. Cucremsl
JorapuPMUIECKuX
YPaBHEHUMU

3,9

3,9

3,9

Tema 10.6. Jlorapudmsl
B IPUPOJIC U TEXHHUKE

Tema 10.7 Pemenue
Jlorapu@msi.
Jlorapudpmuueckas
GyHKIMS 3a7a4.

3.9

3,9

3.9

Pa3zpen 11.

JJ1eMEeHTBI

KOMOMHATOPHKH, CTATHCTHKH M TEOPHH BEPOATHOCTE

Tema 11.1. OcHOBHBIE
KOMOWHATOPUKH
TIOHSATHS

9

3,9

Tema 11.2. CoObiTHE,
BEPOSITHOCTH COOBITHSI.
CnoxxeHue 1 yMHOKEHUE
BEPOATHOCTEMN

3.9

Tewma 11.3. BepositTHOCTB
B MPOheCCHOHATHHBIX

3.9
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3agadax

Tema 11.4. luckpernas
Cly4aiiHasi BeJINYHHA,
3aKOH €€ pacIpeeieHHUs

3,9

Tema 11.5. 3amaun
MaTeMaTUUECKON
CTAaTUCTHUKH

3,9

Tema 11.6. CocraBienue
Ta0JINIl U TUarpaMM Ha
MIPaKTHKE

Tema 11.7. Pemenue
3a/1a4. JJIEMEHTHI
KOMOWHATOPUKH,
CTaTUCTUKU U TEOPUHU
BEPOATHOCTEMN

3,9

Paznea 12.

YpaBHeHMS M HE

ABCHCTBA

Tema 12.1.
PaBHOCHIIBHOCTB
YPaBHEHUHU u
HEPABEHCTB. O6mue
METO/Ibl PEIICHUS

Tema 12.2. I'papuueckuii
METOJ YpaBHEHUH,
pelIeHUs] HEPABEHCTB

Tema 12.3. YpaBHeHus u
HEPaBEHCTBA C MOAYJIEM

Tema 12.4. YpaBHenus u
HEpPaBEHCTBA c
napameTpamu

Tema 12.5. CocraBnenue
" pelieHue
poheCCHOHATBHBIX
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3ajady = ¢
ypaBHEHUU

IIOMOIIBIO

Tema 12.6. Pemenune

3a7a4.  YpaBHEHHUS
HEPaBEHCTBA

u
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2. CIHEU®UKALIUA OHNEHOYHBIX CPEACTB

2.1. Ha3nayeHmue

Crenudukanueii ycTaHaBIMBAIOTCS TpPeOOBaHUS K COACPKAHUIO U O(POPMIICHHIO
BapHAaHTOB OLICHOYHOI'O CPEJICTBA MpPaKTUYECKasi padoTa.

[IpakTuyeckas pabora mpegHa3HAueHA Il MeKyue2o KOHmpo/isa U OLCHKU 3HAHUU U
YMEHUW CTyJAeHTOB 1o  mnporpamme ydeOnou muciumumasl COO0.02.01 Marematuka wu
obpasoarenbHoi porpammbl  CIIO mo cneumanbHoct  19.02.11 TexHonorus npoaykToB
MUTAHUS U3 PACTUTEIILHOTO ChIPbSI

2.2KOoHTHHIeHT aTTecTyeMbIX: cimydenmul 1 Kypca

2.3 @opma ¥ yCJIOBUS ATTECTANMU: TEKYIIUNA KOHTPOJIb TPOXOJUT B BUJIE€ BHITIOJIHEHUS
3aJaHUi TPAKTHYECKOW pabOThI, TPOMEKYTOUHAs aTTecTalys B OopMe KOHTPOJIBHON paboThI (
1 cemecTp) 1 3k3aMeHa ( 2 ceMecTp Ha) IpHU MOJIOKUTEIbHBIX Pe3yJibTaTaX TeKYIIero KOHTPOJIS.

2.4 BpeMs BbINOJTHEHHSA:

ITOJTOTOBKA 5 MHH;
BBITIIOJIHCHHE 2 yac 50 mMuH;
odopmiieHue u cnada _ 5 MHH.

BCETO 3 qac 0 MUH

2.5 Pexkomenayemasi JuTepaTrypa Ajds Ppa3padoTKH OLEHOYHBLIX CpPeACTB U
MOATr0TOBKH, 00YUYAIOIIUXCS K ATTeCTAIUH.

KHuroo0ecneueHHOCTD

Bbubauorpadguyeckoe onucanue u3IaHus OcHoBHasi/ Kor-5o
(aBTOp, 3ar71aBHE, BU/l, MECTO U 'O/l U3IAHUS, | JONOJHUTEILHASA K. B OH (;ﬂ DJIEeKTPOHHBI
KOJI. CTP. JHTEpaTypa ’ ‘| e pecypcni
P.) partyp CIsry | ©PeCcyP

boromonos, H. B.

Maremaruka : YueOuuk s CIIO / Boromoiios
H. B., Camoiinenko II. W.-5-e uzn., nmep. U 10M-0OCH. ObC KOpaiit
OnexTpoH. 1aH.-Mocksa : FOpaiit, 2021-401 ¢
(ITpoheccuonanbHOE 0Opa3oBaHuE)

boromonos, H. B.
['eomeTpus : YuebHoe nocodue- s SEC I0paiir
CIIO / boromonos H. B.-Mockaa : IOpaiit, 2021- 2o SoDAHL

108 c.-(IlpodeccuonanpHoe 0Opa3oBaHue)

boromonos, H. B.
AnreOpa ¥ Hauyaja aHanusa : YueOHoe mocobue

st CITIO / Boromomos H. B. — Mocksa :OCH ObC Opaiit
N3narenscTBo FOpaiit, 2019 .— 240 c.

AnumoB [ITLA.

Anrebpa M Hadajga MaTEeMaTHYECKOIO aHalIu3a.

10-11 KJ1acc : y4eOHUK JUTAIOTI 08

0011e00pa30BaTEIbHBIX  YUPEKICHHH : 0a30BbIH
ypoBeHb Mockaa : [Ipocsemenue, 2021-463 ¢

\Atanacsua JI.C.

['eomerpus : 10-11 : yueOHuk JULs]
00111€00pa30BaTEIbHBIX  YUPEIKICHUH : OA30BBIHTON 25
1% npoUIbHBIN

poBHM Mockaa : [Ipocsemenne,255 c.

boromonos, H. B.
[ IpakTHuecKkue 3aHATHS 10 MaTEMATHKE B 2 4. i OBbC O0paiit
Yacts 1 : yuebHoe nocodue / H. B. boromoos.



https://urait.ru/bcode/469433
https://urait.ru/bcode/469826
https://www.biblio-online.ru/bcode/428057
https://www.biblio-online.ru/bcode/434366
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— 11-e u3n., nepepad. u gon. — Mocksa :
FOpaiit, 2019. — 326 c.

lboromonos, H. B.

[IpakTHueckue 3aHATHS 0 MaTeMaTHKeE B 2 4.
Yacts 2 : Yuebnoe nocobue gist CI1O / et
boromosnioB H. B. — 11-e u3a., nep. u gon .—
Mocksa : M3narensctBo FOpaiit, 2019 .— 251 c.

ObC IOpaiit

3. BAPUAHTHBI OHEHOYHbBIX CPEJACTB

Paznen 1.IloBTOpeHHEe Kypca MATEeMATHKH OCHOBHOM INKOJIBI.

« eiicTBUA HAN YHUCTIAMM,

3 3
(—2— — —) -160.
1. Haiinure 3Ha4€HNE BHIPAKCHUS: 4 8

3 3
it 2—) .25,8.
2. Haiinure 3Ha4eHNE BBIPAKEHUS 4 5 8 )
3. Haiigure 3HaueHUE BBIPAKEHHS (728 —26 ) L 754
2 1
S+ +2.
4. Haiiiute 3Ha4Y€HUE BhIPOKEHUS 5 4
1
=-0,99 4 2.

5. HaiiquTe 3HaYeHHE BBIPAKEHUS 3
6. Haiinure 3nauenue Boipaskenus (3,9 —2,4) - 8,2.

3 11
0,21: -+

7. Haiimure 3HaYeHNE BBIPAKEHUS 8 23

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

IIpakTHKO-OpHEHTHPOBAHHBIC 32/1a4H B Kypce reOMeTPHH HA IIOCKOCTH.

1. [Inan mectHOCTH pa3dbut Ha kiueTku. Kaxnas kierka oOo3HauaeT kBagpaT 10m x 10 wm.

HaiiuTe niomaas ydacTka, n300paxénnoro Ha miane. OTBeT faiite B M2,

2. 3. 4.

5. Ha pucynke n300pakéH aaH MECTHOCTH (IIIar CETKU TIaHa COOTBETCTBYET PACCTOSIHHUIO | KM
Ha MecTtHOCTH). OTreHuTe, CKOJBKUM KBAJPAaTHBIM KHJIIOMETpaM paBHA IUIOMIATL O3€epa

I_HYH_ICJ'IOBO, I/I306pa)KéHHOFO Ha miaHe. OTBeT OKPpYIJIMTEC OO0 LCJIIOTO YHUCJIa.



https://www.biblio-online.ru/bcode/434367

35

6. TporyapHas midTKa npofaércss B ymakoBKax Mo 4 mTykd. CKOJbKO YIMaKOBOK IUIUTKU
MOHAI00UIIOCH, YTOOBI BBUIOKUTH BCE IOPOXKKHU U IUIOMIAKY Mepe rapaxom?

1| _J
UL MRELLL

e

— ** HALIELE
@ ¥4 oropon

N L
.: BT il Y

Ha niiane n300pakeHo JOMOX03UCTBO 10 ajpecy: c. ABaeeBo, 3-it [lonepeunsrit niep., a. 13
(cTopoHa Ka)/I0¥ KJIETKU Ha IUIaHe paBHA 2 M). YYacTOK UMeeT NpIMOYyTroiabHyto Gopmy. Beiesn
U BBE3]] OCYLIECTBIISIFOTCS YE€pe3 €IMHCTBEHHbIE BOPOTA.

[Tpu BXxoj€ Ha y4acTOK CIIpaBa OT BOPOT HaXxoauTcs OaHs, a cjleBa — rapax, OTMEUCHHbIN
Ha riane nudpoii 7. [Tnomanp, 3ansTas rapaxom, paBHa 32 KB. M.

Kunoii nom Haxoautcs B riayouHe tepputopuu. [lomumo rapaxka, »Kuioro jgoma u 0aHu, Ha
ydacTKe uMmeeTcsl capail (I10JcoOHOe MOMEIIEHHE), PACIOJIOKEHHBIM pPSAAOM C rapaxxom, U
TEIUINIA, TIOCTPOCHHAs Ha TEPPUTOpUHU oropona (oropoj orMedeH nudpoit 2). Ilepen xuiibim
JIOMOM MMEIOTCS sI0JIOHEBBIE TTOCAKU.

Bce nopokku BHYTpU ydyacTKa MMEIOT IIUPUHY | M M BBIMOIIEHBI TPOTYapHOW IUIMTKOM
pasmepoM 1M x1mMm. Mexay OaHeil W rapakoM HMEETCS IUIOMIAJKa IJIOMAab0 64 KB. M,
BBIMOILIEHHAS! TAKOM 7K€ TUIUTKOM.

©)
umg'jl
*y

]

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

1. ®nakon mamnyHns croutT 160 pyoneit. Kakoe HanGonbiiee yucio (piakoHOB MOKHO KYIHUTb
Ha 1000 pyOneii Bo BpeMs pacrpoaxu, Korjaa CKujaka coctasiser 25% ?

2. Terpane crout 40 pyOneii. Kakoe HanbosbIee YMCa0 TaKUX TETpaaed MOXKHO OyAeT KyNuTh
Ha 750 py0uieit nocne noHmxeHus uensl Ha 10%?

3. OnroBas 1ieHa ydeOnuka 170 pyOmeii. Posnnunas mena na 20% Bbeime omnrtoBoii. Kakoe
HanOOJIbIIIee YUCIIO TAKUX YIeOHWKOB MOYKHO KYMUTh IO po3HUYHOM 1ieHe Ha 7000 pyOseit?

4. Knuent B3s1 B 6anke kpeaut 12 000 py6ieit Ha rog oz 16%. OH qoymkeH noramarb Kpeaur,
BHOCS B OaHK €XEMECSIYHO OJMHAKOBYIO CYMMY JIEHET, C TeM YTOOBI Yepe3 I'of] BHIIUIATUTh BCIO
CYMMY, B3ATYyIO B KpPEIMT, BMeCTe C mporeHTaMu. CKoIbKo pyOsel OH JOKEeH BHOCUTH B OaHK
exXeMecIyHO?

5. Po3nununas nena yueOHuka 180 pyOneit, ona Ha 20% BbIme onToBOW IeHb. Kakoe
HanOOJIbIIIee YMCIIO TAKUX YUeOHUKOB MOKHO KyIUTh 10 onToBoit 1ieHe Ha 10 000 pyOueit?
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Ortsers1;108;2)20;303444)1169,5)66

BxoaHoii KOHTPOJIb

Bapuanm 1
1. Pemmnts ypaBHeHue: 2x°+ 3x — 5 = 0.
2. Pemmts cucremy ypaBHeHuit: [(3x—y =3,
{3&— 2y=0.
3 Pemts HepaBeHCTBO: 6x — 5(2x+ 8)=>14 + 2x.
4. Haiitu 15% ot uucna 80.
5. BrimonnuTe neiictBue, U pe3yibTaT 3alHIIUTE B BUAE ACCATUIHON qpoou:
(1,2-107%)-(3-1071).
Bapuanm 2
l. Pemuts ypasHeHue: Sx°- 7x + 2 = 0.
2. Pemmts cucremy ypaBaenuit: [ 2x +y =1,
{ Sx+2y=0.
Pemnte HepaBeHCTBO: 5 + x =>3x - 3(4x + 5).

3.

4, Haiitit 45% ot uucia 90.
5. BeimonHuTe eiicTBIE, M PE3YJIbTAT 3AIUIIKUTE B BUJIE ICCITUIHON APOOH:
(1,6 -1075)- (4 - 10°).

Bapuanm 3
l. Pemuts ypasHenue: 3x°- 5x - 2 = 0.
2. Pemmts cucremy ypaBHEHUN: x+iy=7,
{ 3x+2y=-5.

3. Pemnts HepaBenctBo: 3(3x - 1)=2(5x - 7).
4. Haiitu 40% ot uncna 120.
5. BeinonuuTe neiicTBue, M pe3ynbTaT 3alMIIUTE B BUAE AECATUUHON qpodu:
7,2 1071
1,2 - 1010~
Bapuanm 4
1. Pemuts ypaBHeHue: 2x°- 7x + 3 = 0.
2. Pemmts cucremy ypaBHenumii: [ 2x - 3y = 1,

{ Ix+y=7.
3. Pemnte HepaBeHCTBO: S(Xx + 4)=2(4x - 5).
4. Haiiti 30% ot uncna 240.
5. BeinonuuTe neiicTBue, U pe3ynbTaT 3alMIIUTE B BUAE AECATUUHON qpodu:
6,4 - 1012
8 - 1014 -

OTBETBHI « nposepounoii pabore BXOAHBIM KOHTPOJIb

No BapuanTta | 3amanue | 3aganue 2 3aganue 3 3amanue 4 3aganue 5

1 -2,5; 1 (2:3) x<-9 12 3,6:107=
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0,00036
2 04;1 (-2;5) x>-2 40,5 6,4-107=
0,0064
3 -2 (-3:2) x<11 48 6-10"=
) 0,00000000006
4 0,5;3 (2;1) x<10 72 0,8:10%=
0,008
Paznen 2.1IpsiMble ¥ JIOCKOCTH B POCTPAHCTBE
IpakTuyeckasi pagora
«AKcHoMBbI crepeoMeTprH. [1apanenbHOCTh NPSMBIX U ITIOCKOCTEH»
Bapuanm 1 Bapuanm 2
l. UYro Takoe crepeoMeTpus. 1. HazoButre ocHOBHbIE  (UTYpBI B
2. Kakpne mpsiMple B IPOCTPAHCTBE | MPOCTPAHCTBE.
Ha3bIBAIOTCS NTApAILICTbHBIMU? 2. Kakue npsiMple B  NpPOCTpaHCTBE
3. JlaHa TJIOCKOCTH 3 M TPSIMBIE d. 8 U C. | HAa3BIBAIOTCS CKPEIINBAIOIIUMHUCS?
N3BecTHO, 4YTO OJHA W3 JAHHBIX MPSAMBIX | 3. JlaHa mI0CKOCTh B U MpsIMBIE @, 8 U C.
napajuiensbHa miockoctd . HasoBute o1y | M3BecTHO, 4TO OXHA W3 JAHHBIX MPSAMBIX

IpsIMYI0, €CIIHM IpsMasia MapajijiesibHa MpsSMon
¢, IpSAMbIE 6 U C NEPEeCceKaroTCs, a mpsMas ¢
JIeKUAT B mIockoctu 5. Cpenaiite pUCYHOK U

MPOKOMMEHTHPYHTE  €ro C  TOMOIIBIO
MaTeMaTUYeCKUX 3HAKOB.

4. Uepes touku A, B u cepeaquny M
oTpeska AB mpoBeaeHsl  mapalieibHBIC
npsiMbIE, nepeceKarolme HEKOTOPYIO
MIOCKOCTh 0o B Toukax Aj, Bi, M

cooTBeTcTBeHHO. Haiitn nimuny orpeska MMy,
eciu AA1=13m, BB1=7M, npuuém otpesok AB
HE IIEPECEKAET IIIIOCKOCTH (.

S5.Uepe3 konenn A otpe3ska AB mposenena
mwiockocTb. Yepes konery B u touky C storo
OTpe3Ka NPOBENIEHBI TapaJlJIeNIbHbIE NpsIMbIe B
u Ci. Haitnure mmny otpeska BBi, ecnu
CCi=21em, AC:BC=3:4

napauienbHa 1miockoctd (. Hasosure oty
IpsMYIO, €CITU TpsiMasi ¢ apajulebHa IPSIMON
¢, IpSAMBIE @ W 6 TIEPECEKAIOTCs, a MpsMast ¢
JIeXUT B miockoctu . Chenaiite pUCYHOK U

IIPOKOMMEHTUPYHUTE  €ro C  IIOMOIIBIO
MaTEMaTHYECKUX 3HAKOB.

4. UYepez Ttouku A, B u cepenuny M
orpe3ka AB  mpoBeneHbl  NapajuleibHBIC
IIpsIMBIE, IIEPECEKAIOIINE HEKOTOPYIO
MJIOCKOCTh o B Toukax A, Bi, M

cooTBeTcTBEeHHO. Haiitn nimuHy otpeska MMy,
eciin AA1=3M, BB1=17M, npuuém otpezox AB
HE TepeceKaeT MIOCKOCTH a.

5.Uepe3 konen A otpe3ka AB mnposenena
mockocTb. Yepes koHen B u Ttouky C 3toro
OTpe3Ka MPOBEACHBI MapaieTbHbIE

Omeemut

«Axcuomvi cmepeomentpuu. HapaJlﬂeﬂbHOCmb NPAMbBIX U niockocmeuy

Bapuanm 1

Bapuanm 2

1 | Crepeomerpusi — 310

pa3fiesl TEOMETPUH, B KOTOPOM
M3Yy4aroTcs ¢burypsl B
IPOCTPAHCTBE.

OcHOBHBIMH ~ QUTypaMHU B
ABIIAIOTCS TOYKA, IPAMASA U IJIOCKOCTb.

MIPOCTPAHCTBE

2 | lBe 1npsmMple B IPOCTPaHCTBE
Ha3bIBAKOTCS napaJuleJIbHbIMH,
€CIM OHHM JIeKaT B OJHOM
IIJIOCKOCTH U HE NIEPECEKAOTCSL.

[Ipsimble, KOTOpBIE HE MEPECceKaloTCs U He
JeKaT B OJHOM IUIOCKOCTH, Ha3bIBarOTCS
CKpelMBaOIMMHCH.
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Pa3zgen 3.KoopanHATLI M BeKTOPLI.

Mamemamuueckuit ouxmanm «BEKTOPBI B IIPOCTPAHCTBE»

Bapuanm Ne 1 Bapuanm Ne 2

1. Uro  Ha3piBaeTca  BekTopoM B | 1. Kakue BEKTOpa Ha3bIBAIOTCS
npocTpaHcTee? KOJUITMHEAPHBIMU?

2. Jaiite ompeneneHue AeUCTBUN Han | 2. Uro Takoe aOCOJIOTHAs BeJIMYMHA
BEKTOPAMHU: CKAJIIPHOTO MTPOU3BEICHUS. BeKkTOpa’?

3. Haiite onpeernecHre KOOpJuHAT | 3. Kaxkue BEKTOpa Ha3bIBAIOTCS
BEKTOpa C HavaloM B To4ke Ai(x;; yi,z7) ¥ | OMMHAKOBO HAIlPABICHHBIMU?

KOHIIOM B TOUKE A2(X2, ¥2,22). 4. [aiite onpeneneHue ACUCTBUM Hax
4. Kakue BekTOpa Ha3bIBAIOTCS PAaBHBIMH. | BEKTOPAMU: CIOXKEHHUS U YMHOXKEHHUSI.

5. Kakune BEKTOpa Ha3bIBAIOTCA | 5. UTto Takoe HyJIeBOM BEKTOP?

IMPOTHUBOIIOJIOKHO HaHpaBJ’ICHHLIMI/I?

IIpakTHyeckas padora «/lexkapToBbl KOOPAMHATHI H BEKTOPbI B IPOCTPAHCTBE)»

Bapuanm Ne 1

1.CTopoHa paBHOCTOPOHHETO TPEYroJibHUKA paBHa 12 cM. HaliTu miioniaapr €ero opToroHaabHOR
MIPOEKIINU Ha TUIOCKOCTh, KOTOpasi 00pa3yeT C MIIOCKOCThI0 TpeyroabHuKayroa ° 30°.

2. Jlanbr Touku A(0;0;7), B(1;4;2), C(0;4;5), D(4;2;0). Kakue u3 3Tux TOUeK Jexar:

1) B utocKOCTH Xy, 2) Ha OCH z, 3) B IMJIOCKOCTH Z.

3. Hokaxure, uto yeThlpéxyroibHUK ABCD c Bepmnnamu B Toukax A(0;2;-3),

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

5. Jansl Touku A(1;-1;3), B(3;-1;1) u C(-1;1;3). Beruucaure yron Mexay BEKTOpaMu

ABuCB.

«/lekapTOBBI KOOPAMHATHI U BEKTOPHI B MIPOCTPAHCTBE»

Bapuanm Ne 2
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1. JlaH npsAMOYrojbHBIA TpEYrodpHUK c Katetamu 6 u 9 cm. Haiitm mimomazns ero
OPTOTOHAJILHOM TMPOEKIMH Ha IJIOCKOCTH,
TpeyroasHHKayroa = 60°.

2. Janbr Touku A(0;6;0), B(0;3;3), C(3:4;8), D(1;0;9). Kakue u3 3TuX TOYEK JICKAT:

1) B mimockocTu xz; 2) Ha ocH y; 3) B INIOCKOCTH )Z.

3. Hokaxwute, uTo yeThipéxyronpHuk ABCD c Bepmmaamu B Toukax A(2;1;3),

B(1;0;7), C(-2;1;5), D(-1;2;1)sBnsieTcsa nmapamienorpaMMOM.

4. JNauprToukHA(3; —1; 2)uB(5; 1; 1). HaliiHTeKoopJHHATLIHMO [y IbBeKTOpaBA.

5. Hansl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruncaute yroy Mexay BEKTOpaMHu

KoTopas oOpaszyer ¢

IINIOCKOCTBIO

CAuCB.
OTBETHBI
«/lekapTOBBI KOOPAUHATHI M BEKTOPHI B MPOCTPAHCTBE»
o Bapuanm Ne 1 Bapuanm Ne 2
eéapuanm
a
No
3a0anus
1. SaBoc™SpaBc " COS@ Sapoc™
S _ a3 Spapc - COSQ
AABC aB
SMBC _—2 27
12243 3
Sapoc= - c0s 30°=36+/3 - ==54(cm?)
0C 4 2 Spmoc=27 - cos60° = 27 -= =13,5(c
m?)
2. 1) B xy.D; 1) B xz:D;
2) Ha ocH z:A; 2) Ha ocHu y:A;
3)Byz: A; C. 3)Byz: A; B.
3. Bocnonsszyemes Gpopmymnamu miist koopaunat | Boconssyemest  dopmymnamu ISt

Koopaunats! cepenunst orpe3xkoB AC u BD
coBmajaroT, nodroMy auaroHain AC u BD
yeTelpéxyroibHKa ABCD nepecekarorcst u
TOYKOW IepeceueHusl MAeNATCsA IoImojam,
CJIEOBATENBHO 4eThIpEXyroapHUKk ABCD —
apajuIeIOTPaAMM.

KOooOpAWuHAT CEpCAUHBbI OTpPE3Ka B

y=

y=
KoopaunaTtel cepenuHbl  OTpPE3KOB
AC u BD coBnagaioT, mno3toMy
JIMaroHaau AC u BD
YETBIPEXYTOJIbHUKA ABCD
IIEPECEKAIOTCS 5 TOYKOU
nepeceyeHnsl  AeNsATCS  MoroJjam,
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CIIEIOBATEIILHO  YETBIPEXYTOJILHUK
ABCD — napajuienorpamm.

4. AB:5-3=2;1-(-1)=2;1-2=-1. BA: 3—-5=-2;-1-1=-2;2-1=1.
[AB| = /22 +22 + (-1)2 = 3. BA| =/(—2)2+ (-2)2 +12 = 3.
5. AB: 3-1=2;-1-(-1)=0; 1 -3 ==-2. CA:1-1=0;3-2=1;0—-(-1)=1.
CB:3—-(-1)=4;-1-1=-2;1-3=-2. CB:1-2=-1;3-2=1;-1-(-1)=
0.
AB-CB
cos = = -
v |ABJ - |CB] COS(‘D:—E-(E =
2-(—4)4+0-04+(-2)-2 |CA| - [CB|

12 3 43
:—:—:—::-qo::]{)c_
8v3 2v3 2

R V22 +02 + (=22 42 + (-2 + (—2)F =

- 0-(-1)+1-1+1-0
VOZ+12+12-[(—1)2 + 12+ 02

=3 Q= .

Pa3znea 4. «OcHoBLI TpUronoMerpuu. Tpuronomerpuueckue GyHKINN.

Teopernyeckue BONPOCHI.

1. Omnpenenenue cuHyca, KOCUHYCa, TAH[€HCA U KOTAHT€HCA.
2. 3Haku cUHYca, KOCUHYCA, TAHI'€HCAa U KOTAHI'€HCa 10 YETBEPTAM.
3. 3aBHUCHUMOCTb MEXIY CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT€HCOM OJHOTO M TOTO

Ke yria.
@opMyIIbl IPUBEACHUS.

CuHHYyC 1 KOCUHYC JBOMHOIO yIJa.

IIpocreiilrie TPUrOHOMETPUYECKUE YPABHEHUS.
Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN

A

IIpakTuyeckas
BbIPAKEHUI».

pabora «IIpeoOpa3oBaHusn

NMpocTeHIuxX

CI/IHYC, KOCHHYC, TAHI'CHC CYMMBbI U Pa3HOCTHU JBYX YIJIOB.

O6mnacTh ornpeneneHusl 1 MHOXKECTBO 3HaUEHUH (DyHKINH.

TPUTOHOMETPUICCKHUX

3m
CoOSO = — € 235) )
1. Haitmure 1 &, ecou V10 g (
24/2 (371: )
sina=——— €& ;27T ).

. Haiigure 3¢o8 A, ecn 3 u 2

. Haitnure SIN O, gepr COS0L = 0,6 ;T < a < 27

. Halinure 3HaueHne BoIpaKeHUS

N A W N

. Haiinure 3HaueHUE BBIpaKEHUS Stg 17°- tg 107°.

— 4+/3cos(—750°).

& o (0]
6.Haiinure 3navenne supaernns: 1 25101507 - cos 1207,

7. Haitgure 24€08 20, oy Sina = —0,2.

8.Haiinure — 47cos 20, gequ cOs o = —0,4.
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9. Haiigure SIN 20, gey cOSO = 0,6 y m < a0 < 2.

9 9
V/50cos? ?n — \/Esin2 ?n

10.HaiiguTe 3HaU€HNE BBIPAXKEHUS

HpaKTH‘leCKaH paGOTa «Pemenue TPUTOHOMETPUIECCKHUX ypaBHeHnﬁ».

1. Peminth ypaBHeHMSA:
1 X
) OSX =7 4 2sin3x—1=0 B)Zcosl—\@zﬂ

2. Pemuuth ypaBHeHusl, yIIPOCTHUB JIEBYIO WJIH NIPABYI0 YaCTh:

cos (2w — x) + sin (E—I—x):x@ cos?x —sinZx =2
a) 2 0) 2
T . « IT
cosx cos——sinxsin—=1
B) 4 4 r
3. Pemiuth ypaBHeHUs1, C/1€J1aB MOJACTAHOBKY:
a)2 sinx—5sinx—3=0 6)2 cos’x +5sinx—4=0
g) COS 2X + D cosx = 2 n2tgx+2cgx=>5
4. Pemiuth ypaBHeHHsI METOIOM Pa3JI0KeHUS HA MHOKUTEJIH:
a)Sinx +3sin2x =0 6)2(:0521’—?'(:051::{]

p) (2sinx —v2)(2cosx +1) = 0

5. Pemiuth ypaBHEeHM I, HCIIOJIb3YH OJTHOPOXHOCTD:
a) sinx —+v/3cosx =0
5)sin®x — 3 sinx cosx + 2cos* x =0

B)v@sinxcosx—ksingx =0

Paspnen S.IIpousBoanas pyHkuuM, ee NpMMEHEHHUE.

Teopernyeckne BONpochl

1.IIponomxute onpenenenue «lIponsBognas-3To....»

2.PackpoiiTe reoMeTpU4ECKH CMBICI ITPOU3BOTHOM.

3.Packpoiite puznyueckuii CMbICT TPOU3BOTHOM.

4.Yemy paBHa IPOU3BO/IHAS CTENICHHON W JIMHEHHON QYyHKIUY.

5.Uemy paBHa MpOU3BOIHAS TPOU3BEICHUS?

6.Yemy paBHa Npou3BOHAS CIOXKHON QyHKIUN?

7.I1pon3BoIHBIE AIEMEHTAPHBIX (PYHKIIMHA

8.IIpu3Hak Bo3pacTaHus, yObIBaHUS (PYHKIIUH

9.CranmoHapHbIE TOYKH.

10.Kputnueckue TOUKH.

11.AropuT™ HaXO0XIEHUSA TOYEK IKCTPEMYMA.

12.AnropuT™ Hax0X/I€HUs] HAMOOJIBIIIET0 U HAMMEHBIIEro 3HaYeHUs! PYHKIIUU Ha OTpE3Ke.
13.Anroput™ Hcciea0BaHus U OCTpOoeHus rpaduka QyHKIUU C ITOMOILBIO TPOU3BOIHOM.
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IIpakTnyeckasi padbora

1. MarepuanbHas TOUKa IBUKETCS MPAMOJIMHEHHO 1o

2

3aKOHY x(t) =617 — 481+ 17 (rme x — paccTosIHME OT TOYKH OTCUeTa B METpax, ! — BpeMs
B CEKyHJaX, U3MEPEHHOE C Hayana JBWKeHus). Haiinure ee ckopocth (B M/C) B MOMEHT
BpeMeHU f = 9 c.
2. Ha pucynke wu3o0paxén rpabuk QyHKIuu y=f(x) 1 KacareiabHas K HEMYy B TOYKE C
abcumccoit xo. Haiinure 3HaueHne mpou3BoHOM (PYHKIIUU f(X) B TOUKE Xo.

: s :
14

Xl Ao 0

FJ 1 s

.

— i

o
3. Ha pucynke u3o6paxén rpaduk Y — filx) MPOU3BOIHON ()YHKIIMU f(x), OTIpeIeICHHON
Ha uHTepBase (—8;3). B kakoit Touke orpe3ka [—3; 2] dyHKIUS f (x) MPUHUMAET HauOOoJbIIIee
3HaueHue?

YA

4. Ha pucynke m3o0paxkeH rpaduk mpou3BogHOW (YHKIWH f(X), OMpENeICHHON Ha WHTEepBaie
(—8; 4). B xakoii Touke orpe3ka [—7; —3] f{x) npuHUMaET HaMMEHbIIIee 3HaUCHUE?
A

C Ay =

AT

K Py

3 _48x+17.
=x>—3x+4

5. HaiimuTe Touky MakcuMyMa (pyHKIUU y=x

6. Haitnure Haubosnbiiiee 3HaUeHHE PYHKITUN ¥ Ha OTpe3Ke [_2; 0] :

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



lpakmuueckas paboma
«l[IPOU3BOJ/[HAA U EE [IPUMEHEHUE»
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Bapuanm 1

1. PemmuTh HEpaBEeHCTBO 4x — x = 0.

x—7

2. Teno  pBWXKeTCS MO  3aKOHY
x(t)=£-2 +5 (x — B MeTpax, ¢ — B
CEKYH/Iax). Haiinure cxopocts u

YCKOpEHHUE Teja uyepe3 2¢ IMocie Havama
JIBUKCHUSL.

3. UccnenoBats QyHKIMIO f{X)=Xx° + 7x —
4 Ha MOHOTOHHOCTb U IKCTPEMYMBI.

4. Haiitu nHauOomnbliiee W HaWMEHbIIEE
3HaYeHUs (PyHKIHH fx)= x*- 6 x°
Ha

oTpeske [-2;5].

5. CocraBpTe ypaBHEHHE KacaTeIbHOM K
rpaduky QyHKIUM f(x)= x°+ 2x B TOuKe
xo=1.

Bapuanm 2
1. Pemuts HepaBeHCTBO | 2x — x <0.
5—x
2. Teno nBWXeTcs MO 3aKOHY x(t)= ti + 6t-1
(x — B MeTpax, /— B CEKyHJIax). Hatinure

CKOpPOCTh M YCKOPEHHE Tella uepe3 S¢ mociie Havasa

JIBIDKCHUSI.

3. Uccnenoats pynxmuio  f(x)=10 — 4x - x* Ha

MOHOTOHHOCTb ¥ DKCTPEMYMBI.

4. Haiitm HamOonbIliee W HAWMMEHBIIIEE 3HAYCHHS
1

Gyskuuu  f{x)= 3 x-x Ha

otpeske [0;4].

5. CoctaBbTe ypaBHEHHE KacaTelbHON K Trpaduky

Qynkuum  f{x)= x>-3x+2 B TOuke x9=1I

OTBETbI
Ne 3a0anus Bapuanum Bapuanm
1 2
1 1 (-00;0] U [5;12)
[0; 3 JU(7; )
2 4m/c; Sm/c? 31m/c; 10m/c?
3 flnax (:3.5) f1naxe (02),
[1 Hax€(-3,5; ) [l nax® (-2; )
x=-3,5 mouxa min Xx=-2 mouxa max
4 ymaxzo; ymin:‘32 _ 2 . 2 .
[-2;5]1[-2;5] Ymax= 3, YminT "5
[0:4][0:4]
5 y=4x-1 y =1-5x
Pa3znen 6.MHOIOrpAHHMKM W TeJ1a BPALICHUS.
Ilpakmuueckan paboma
«MHOI'OI'PAHHUKHU IIpuzmay
Bapuanm 1 Bapuanm 2
1. JlaiiTe onpeneneHue NpsMoil MpU3MBI.
2. Yro Takoe mapamienenuren’? . Jaiite  ompeneneHue  IpaBUIBHOU
3. UYro Takoe MHOTOTpaHHUK? MIPU3MBL.
4. 3agauva: Y mapasienenuriena Tpyu rpaHu . Urto Takoe ky0?
umeroT mtomanu 2v’, 4 m’u 5 m°. Uemy . UeM sABiseTCd TOYKA IEPECEUCHUS
paBHa MOJTHAs MMOBEPXHOCTH JMaroHayiel nmapauienenumneaa’?
napajuienenunena’ . 3agaua: Y mapajuiesienunena Tpu IpaHu
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5. 3amaya: OcHoBaHUE THUpPaMUIBl — uMmeroT wromam 3 me, 6 M2 u 7 M.
MPSMOYTOJIBHUK CO CTOpoHamu 9 u 12 UeMy paBHa TMOJHAasT TOBEPXHOCTh
cm, Bce O0KOBBIe p&Opa paBHBI /2,5 M. napaienaenumneaa?

Haiinure 00EM MupaMuIbI. 5. 3apava: bBokoBeie péOpa HaAKIOHHOU
TPEYroJabHOW NpU3MBI paBHBI [5 M, a
pacCTOSHUSA MEXAY COJEepKallluMH HX
[apajuIeIbHBIMU NPSAMBIMU 26 M, 25 M
u 17 m. Halimute 00bEM IPU3MBL.

«MHOI'OI'PAHHUKHU Ilupamuoay
Bapuanm 1 Bapuanm 2

1. [Jaiite  ompeneneHue  MNpaBUIbHOU 1. [aiite onpeJeIecHue anodembl
UPaMUJIBI. IPaBUIbHOM NMUPAMUIBI.

2. Kakoii  MHOTOrpaHHUK  Ha3bIBaeTCs 2. Kakoil mnapamnenenurnes; Ha3bIBAeTCs
MPaBUWJIbHBIM? MPSAMOYTOJIbHBIM?

3. Uro Takoe JMHEHHBIE  pa3Mephl 3. Uemy paBHa OOKOBasi IOBEPXHOCTb
IPSMOYTOJIBHOTO Mapajuiesenumnena’? PSMOM TPU3MBI?

4. 3amaya: M3mepeHus mNpsSMOYroJIbHOTO 4. 3anmava:Haiioure JUaroHau
napaienenunena 15 m, 50 m u 36 m. MPSIMOYTOJIBHOTO Napajljiesienuneaa mno
Haiinure pebpo paBHOBETHKOTO €My TpEM ero usMepeHusm: 2 cm, 3 cm, 6
KyOa. cM.

5. 3apauva:BricoTa [IpaBUJIbHON 5. 3apmauya: OcHOBaHME NHUpPaMUIbl —
4eThIPpEXYTroJbHON NMUpaMHbl paBHA 7 IPSMOYTOJIBHUK CO CTOPOHAMU 6 cM U
CM, a CTOpOHa OCHOBaHHSI & cCM. 8 cm. Kaxmoe OokoBoe pebpo
Haiinute 60koBOE pedpo. nupamuibl paBHo /3 cm. Boerumcnure

BBICOTY NMUPAMU/IBIL.
Ilpaxkmuueckan paooma
«TEJIA BPALLIEHU Y
I Bapuant II Bapuanr

1.J{aiiTe omnpeeseHue HWIAHAPA. 1. [laiite onpeAeseHue KOHYCA.

Hapucyiite  OMIMHIOpP,  YK@XHUTE  €ro Hapucyiite = KOHyC, yKaXHUTE€ €ro

00pa3yroIylo, pauyc U 0OCEBOE CEUEHHUE. o0pa3ylomiyo, pagdyc, BBICOTY U

2.Kakoii koHyc Ha3bIBaeTCsi MpPSAMBIM? OCEBOE CEUCHHUE.

Crnenarb pUCYHOK. 2. Kaxoil muimHap Ha3pIBaeTCsd NPSIMbIM?

3.Kakas IJIOCKOCTh HAa3bIBACTCS Crnenarb pUCYHOK.

TUaMeTpaibHON IUIOCKOCTBhIO Imapa? Yrto 3. Kakas IJI0CKOCTh Ha3bIBAETCS

Takoe 001b10# Kpyr? Crenars pUcyHOK. kacarenbHoM Kk  mapy?  Cpenarts

4.3anava: Kyda mebHs uMeeT KOHUYECKYIO PHUCYHOK.
dopMy, paguyc OCHOBaHHs KOTOpoi 4 M , a 4. 3anaya:00bEM mapa paBeH 288w cm’.
obOpasyromas 5 M. Haliiure 00bEM meOns. Haiiqure muomans HOBEPXHOCTH LIapa.
5.3agauva: Haittu miomaabs cedyeHus Imapa 5. 3apmaua: [omans OOKOBOM

pannycoM 25 cM IIJIOCKOCTBIO, IOBEPXHOCTH KOHyca paBHa 151 cM?, a

npoBe€HHONM Ha paccrosHun 20 cM OT IIOmanb €ro OCHOBaHMA Ha 67rcM?

[I€HTpa MIapa. MenbIne. Haiiure 00bEM KoHyca.
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Pa3nen 7.11epBooOpa3Has gyHKUNS, ee IPUMEHEHUE.

Teopernueckue BOIPOCHI:

I TIponomxute onpenencHue «DyHKIMS HA3bIBACTCS MTEPBOOOPA3HON---«
2.PackpoiiTe reoMeTpUUECKHI CMBICIT ONPEAEIEHHOr0 UHTErpasa.
3.IIponomxute onpeaenenue «KpuBoaruHeitHas Tpaneuus-3To—
4.Chopmynupyiite popmyny Herorona-Jleitbnuia

5.B dem 3akirouaercst 0OmIUiA BUI BCeX MEPBOOOPa3HBIX?
6.Ilepeuncnure npaBuiia BHIYUCICHUS MHTETPAJIOB.

I BapuanT

II BapuanTt

IHaiitn oOmmuii BuI TepBOOOPA3HBIX IS
byHKUIUM

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

6) f(x)= x>+ 2x .

2. Haiitu nepBooOpa3Hyto GyHKIUH  f(x)=5x
+ Xx°, rpaduk KOTOpOit IPOXOTUT Yepe3
Touky (1,3).

2
3.BbruuciauTh UHTErpas fl (xz +x)dx.

4. Brrancnuts IUIOMIAb
OTPaHUYEHHOU JIMHUSIMHU
y =-x’+2x+3.

¢burypsi,
y=3-x1u

1.Haiitu oOwmmii Bux

byHKIUMA

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

6) f(x)=x° + x°.

2. Haiitu iepBoo6pasuyio GyHKuu  f{x)=3x’-
5, rpacduk KoTOpoi MIPOXOJUT Yepe3
Touky (2,10).

MepBOOOPA3HBIX IS

1
3. Beruucautb uHTErpan J:} (x2 +2x)dx

4. Brerancnuth II0IMaab
OTPaHUYEHHOM JIMHUSAMU Y = 3+2x U
y =x?-2x+3.

¢burypsl,

Pa3nen 8 Crenenn u kopuu. CreneHHas GQyHKIUs.

Teopernueckue BOIPOCHL:
1). laTe onpeneneHue creneHHon GpyHKINUN

2). Jlatb onpezneneHne UppalliOHATIBHBIX YPaBHEHUH.
3). 3anucaTh aNrOpUTM PEIIEHUs UPPALMOHATILHBIX YPaBHEHUI U HEPABEHCTB.

I Bapuant

II Bapuanr

1. Iloctpouth rpaduxk QyHKIMM U HalTH

V=5

00D

1. Iloctpouth rpaduxk QyHKIMM U HaAUTH
00P:y =X

2. Pemuth ypaBHeHue: V3 — X = 2

2. Pemmth ypaBHenue: VX — 2 =5

3. Pents ypasHenue: VX — 3 = 5

3. Pents ypasHenue: VX — 17 = 2

4. PemiTh HEPABEHCTBO: V¥ 3x—5<5

4. Pemuthb HepaBeHCTBOZm =>4




46

5. Pemnts HepaBEeHCTBO:
V3+2x=vVx+1

5. Pemnts HepaBeHCTBO:
V3-x=+3x-5

Pa3nesn 9.11oka3areabHas pyHkuus
Teopernueckue BOIPOCH:

1). latb onpezneneHne MoKa3aTeabHON (QyHKIUH.
2). 3amucats cIeACTBUE , IPUMEHAEMOE IIPU PEIICHUHN TOKA3aTeIbHBIX YPaBHEHUI.
3). 3anmcarb TeopeMy U CIEACTBHE , IPUMEHSEMbIE IPU PELICHUH I10Ka3aTeIbHbIX

HEPaBEHCTB.
I BapuanT II BapuaHnr
1. ocrpouts rpadpuk ¢ynxnuu u 3amucats | 1. IlocTtpouts rpaduk (yHKIMH W 3amucarhb

ero cpoiicta:y=4*

1 X
€ro CBOICTBA: F(E)

() =5
2.Pemuts ypaBHeHue: \3 81

2. Pemiuth ypaBHEHUE: 33%=27

3. Pemuth ypaBHEHueE:

64" —8"—56 =0

3. Pemuthb ypaBHEHue:

165 —17 -4+ 16 = 0

4. Pemnth
3x+2 3x—2
HepaBeHCTBO:2 =277 <30

4. PeluuTh HEPABEHCTBO: 2¥F3_ 2%+l >y

7 52
T 82x°—3x =
5. Pemnth HEpaBEeHCTBO: 9

9
7

2_
5. Pemnts HepaeHctBO: 52 18 <]

6.Pemuts cucremy:
X—y=2
{3X+}’ =27

6. Peints cucremy:
{x + 2y =3
3 ¥ =81

Pazgea 10.Jlorapudmbl.Jlorapudpmuyeckas GpyHrums

Teoperuueckre BOIPOCHI.

1.CBoiicTBa norapupmoBs.

2.0npenenenue jgorapuGpmMuyeckoit GyHKINH.
3.CnocoOsl penieHrs ypaBHEHUN U HEPABEHCTB.

CaoiicTBa jorapu¢gmosB

I BapuanT II BapuaHnr

1

1. log,81 I log, —

)1 1 25
. log, —
%76

2. log,, 11
3. log,,13

4. log,log,9
1
5 g125
g5

6. log,12—log,3+1log,9

3. log,log,,2

log, 625
1g27
5. £27
g3
6. log,10+1log, 50 —log 4
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7. 2log, 6+log, 3gs—log2 35

9
8. log,6+1og,4+log, —
g; g3 g 4

9. 2log,27-log,81—-2log,18

2
10. 21og, 8 +log, %— log, 25

2
7. log, 5+log, 25+10g4E

15
8.3log, 4 +log, E—log2 15

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

«JIorapupmuyeckas pyHKuus, ee CBOMCTBA U rpaguK»

I BapuanT

11 Bapuant

1) Iloctpouts rpaduku ¢yHKIMH y=logX,
y=log 1 x
2

2) llpuBectm 3 mnpumepa Bo3pacTarouieit
norapumMuueckont QyHKIHH

3) IlpuBectm 3 mpumepa
JorapupMUUEcKoi QyHKITHH
4) CxemaTtuuecku H300pa3uTh

=log, x, V=

yObIBaromiei

rpaduku

Gyukuuii YV 10g0,4 X

5) Haiitu obnacte ompeneneHus GpyHKIUN

y=logs(x* + 4x — 5)

1) IMocrpouts rpaduku ¢yHkmuu y=logX,
y=log 1 x
2

2) IlpuBectn 3 mpumepa BO3pacTaroUIeit
norapu@MuUecKor (QyHKIHH

3) IlpuBectn 3 mpumepa yObIBaromieit
JorapupMUIEcKor QyHKITIH
4) Cxematuyecku H300pa3uTh  TpaduKH
Gynxunii V = 10g0,6 X, V= 10g8 X

5) Haiitu obnacts onpeneneHus GpyHKIHH

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

«JIorapupmMuyeckue ypaBHeHHA»

I BapuanT

II BapuaHnr

Pemnre ypaBHeHue:
1) log3(2x—11)— 2;
2) log,(2x-7)=0
3) log, (3x+12)=

6
4) log, (6 - 4x)=
5) log] (x+5)=-

6) log3 (x2 —6x+17)=2
7) log,(3x+2)=log,(x+4)
8) logoj(—x2 +5x+7)=10g073(10x—7)

9) log; x—4log, x+3=0
10) loga(x-2) +loga(x-3)=1

Pemnre ypaBHeHuMeE:
1) log,(3x—2)=3;
2) log,(4x—-10)=2;
3) logl (2x+16)=-2

4) 10g5(3 2x):
5) log (x 4)

6)logs (x2 — 11x + 43)=2
7)log,(4—x)=1log,(1-2x)
8) logo,z(—x2 +4x+5)=10g0,2(—x—31)

| =

glog; x—6log, x+8=0
10) In(x+4)-In(x-3)=In8
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Pa3zgen 11 DeMeHTHI KOMOMHATOPUKH, CTATUCTHKH M TEOPHH BEPOSITHOCTEH

1.IIpogomxute onpenenenne «Ciy4aitHoe COOBITHE-ITO. ..... [IpuBenute npumep.
2.IlpuBeauTte npumMep JOCTOBEPHOTO COOBITHSI.

3.IlpuBeaute npuMep HEBO3MOKHOTO COOBITHSI.

4.Ilponomkute ornpenencHne «BeposTHOCTh CIy4aitHOTO COOBITHSI-3TO. .. »

5.ChopmynupyiiTe MpaBUII0 YMHOKEHHUS BEPOSITHOCTEH.
6.ChopmynupyiTe MpaBUIO YMHOKCHHS BEPOSTHOCTEH.
7.Kak HaiiTu cpeaHee apupMeTHIECKOE YUCITOBOTO Psijia.

8.Kak HaiiTu Meuany 4McIOBOTO pAjia.

9.Kak BrIUmucisieTcs pasMax 4YrucCJI0BOI'O psaa

10./11s1 9ero Hy>XHBI AUATPAMMBI, IPaQUKH.

11.YTo u3y4aeT cTaTUCTHKA.

12.ITponomxkure onpenenenue «llepecraHoBKU-3TO....»
13. I[Iponomkute onpenenenue «Pa3mMenieHus-3T1o....»
14. IIponomxkute onpenenenue «CoueTaHUs-3To. ...»

BapuanTt 1

Bapuant 2

1.B ypHe 12 o1MHAKOBBIX 10 pa3MepaM U BECY
11apoB, U3 KOTOPBIX § uepHbIX 4 Oenbix. U3
YPHBI U3BJIEKaOT 0JuH map. Kakosa
BEPOSTHOCTb TOTO, UTO U3BJIECUEHHBIH IIap
oKaxkeTcst 6enpiM?

2.3 600 naynauy B34ThIX AeTanen 12
OKa3aJluch OpakOBaHHBIMHU.

HaiiTi yactoty nosineHus: OpakoBaHHBIX
JeTajeu.

3.Ha ckiane umeercs 50 neranei,
M3TOTOBIIEHHBIX TpeMs Opuragamu. 13 Hux 25
M3TrOTOBJIEHO NepBOH, 15 — BTopoit n 10 —
TpeTbel. HaliTu BEpOsATHOCTH TOr0, YTO HA
cOOpKY MOCTYIHUIIA JeTallb, U3TOTOBJICHHAS
BTOPOM WIJIN TpeThel Opuramoi.

4.B oxHoli ypHe 4 6enbIX U 8 YepHBIX I1apOB, B
apyroi — 3 Genbix 9 uepHbIX. M3 kakaoi
YPHBI BBIHYJIH 110 1m1apy. HaiiTu BeposiTHOCTB
TOT0, 4TO 00a IMapa OKaxXyTcs OeJIbIMU.

5.B city4ailHOM 3KCIIEPUMEHTE CUMMETPUYHYO
MOHeTY OpocatoT ueThipesxabl. Haiinnre
BEPOSTHOCTH TOTO, UTO OPEJT HE BBINAAET HU

pasy.

1.B uemMnuoHate mo TMMHACTUKE Y4aCTBYIOT

50 cnopremenok: 24 w3z CHIA, 13 wu3
Mekcuku, ocTralbHple — W3 KaHanpl.
[Topsiiok, B KOTOPOM BBICTYNAIOT THMHACTKH,
OIpeIeIISIETCS Kpeouem. Haiioure
BEPOSATHOCTb  TOTO, YTO  CIHOPTCMEHKA,
BBICTYyIIAIOIIAsl ~ TEPBOM,  OKaXeTcs U3
Kanangr.

2.B cpennem wu3 1400 cagoBbIX HacocCoB,
MOCTYNUBLIMX B MpOJaxy, 14 moaTEKaroT.
Haiinute BeposTHOCTH TOrO, 4YTO OJIUH
CIIy4aiilHO BBIOpaHHBIA JUIsI KOHTPOJII HAcoC
HE MOJTEKAET.

3.®abpuka BbIMyCKaeT CyMKU. B cpeanem Ha
190 Ka4ecTBEHHBIX CYMOK IPUXOIUTCS
BOCEMb CYMOK CO CKPBITBIMH Je(eKTaMu.
Halinute BEpOATHOCTH TOrO, YTO KYIUICHHAs
CyMKa OKa)K€TCs KadeCTBEHHOM. Pesynbrar
OKPYTIJIUTE 10 COTBIX.

4.B kapmane y lletm Obut0 4 MOHETHI TIO
pyosto u 2 MoHeTsl o 5 pyOneii. Ilers, ne
[JIA]1s, TEPENIOKUI KaKUe-TO TP MOHETHI B
Ipyrou kapmas. Haliure BepOATHOCTH TOTO,
YTO MATUPYOJIEBbIE MOHETHI JIEXKAT B Pa3HbIX
KapMaHax.

5.B cinyuaiiHOM 3KcniepUMeHTe OpocaroT TpH
urpajgbHble Koctu. Haiigure BeposTHOCTH
TOT0, 4YTO B CYMME BBINAAET 7 OYKOB.
Pe3ynbTar OKpyIiuTe 10 COTHIX.
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Bapmuanr 1

Bapuanr 2

1NmMeroTCs aHHBIE O pe3yabTaTax
cAayu »HK3aMeHa [0 MaTeMaTHKe
TPYIIIBI u3 20 CTYJICHTOB:
5,4,2,4,5,3,4,3,2,5,2,3,2,3,5,4,4,3,4,3.

IIpoanamu3upyiTe M  NPEICTaBbTE
uH(pOpPMALIMIO O pe3ylbTaTtax B BHJE
JIUarpaMMmal.

Ne 2[IpoBend HECKOJIBKO H3MEPEHUMH
ciayuyaiiHol BenuuuHbl:34; 66; 54; 62;
66; 28; 16; 44; 48; 62. Haiigure
cpeaHee  apu(METHUECKOE  ITOTO
Habopa Yucell.

Ne 3[IpoBenu HECKOJIBKO H3MEPEHUM
ciayyaliHON BenuuuHbl:19; 27; 24; 24;
28. Haiinute menuany sToro Habopa
qrcel.

Ne4 [IpoBenu HECKONBKO H3MEPEHMM

cinyyaiiHoil BenmuuHbl:1000; 1200;
1300; 1900; 1600; 500; 500;1700;
1000; 1000. Haitgute Moamy 3TOro

Habopa yucell.

Ne 532 9 gjer mnokazarenu
pokImaeMocTu neteid B aepeBHE:S; 4;
3; 6; 10; 9; 3; 3; 8. Haiinute cymmy
CpeIHEro apuMeTHIECKOTO u
MeJMaHbI 3TOT0 Habopa Yrced.

Nel
HMeroTcss JTaHHBIE CPAaBHHUTEJIBLHOIO aHAJIM3a HWTOrOB
BXOJIHOTO KOHTPOJISI IO MATEMATHKE:

VYueb. ron | I'pynmna | KadectBo | YcmeBaemocTh
%
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 U npeacTaBbTe HHPOPMAIUIO O

KaueCTBE U YCIIEBAEMOCTHU B BHUJIC JUarpaMMBl.
2lIpoBein  HECKOJNBKO  HU3MEPEHUM  CIy4allHOM
Beanunubel: 800; 2000; 1400; 1400; 900. Haiigute

cpenHee apu(METHIECKOE ATOT0 Habopa YKCell.

Ne 3[IpoBenu HECKOJIBKO M3MEPEHUN ciaydyailHOU
BeanumHbl:15; 22; 22; 10; 23; 16; 10; 17. Haiignre
MeIraHy 3TOT0 Habopa Yrced.

Ne 4]IpoBenn HECKOJIBKO H3MEPEHUHN CIy4yalHOU
BennuuHBL:28; 20; 26; 20; 12; 26; 48; 32; 20. Haligure
MOJ1y 3TOTr0 Habopa 4uces.

Ne 5Ckopocth 10 aBTrOMOOMIICH, MPOE3IKABIIUX HYepe3
nepekpécTok cocraBmia (km/4): 36; 40; 30; 58; 68; 37;
61; 53; 41; 36. Haiigute pa3HOCTH CpPEIHETO
apuQMETUIECKOTO M MOBI ITOr0 HAOOpa YUCEIL.

KoHnTtposnbHas pabota 1mo yueOHOM NTUCIUILINHE
3a 1 cemecTp Ha 6a3e OCHOBHOI'O OOIIIEro 00pa3oBaHMs

Bapuant I

1. Haiiiure 3Hauenue BoIpakeHus 1 : (

2
g—sz npna:—,bZ—é,c=0,6.
3 6

3

2. IlpeacraBbTe OOBIKHOBEHHYIO JpOOb ; B BUJIEC JIECATUYHOIN NMEPUOAUYECKOMN IPOOH.

3. Yucno 0,000314 npexncraBbTe B CTAaHAAPTHOM BUJE.
4. Haitnute npousBenenne uncen a = 5,4 u b = 0,2468101... ¢ TOYHOCTHIO /10 ACCSTHIX.

5. Onpenenure x, eCiu 10g7 x=-2.

6. Pemnre ypaBHeHue: Vx+2 =3;
7. Pemute ypaBHeHue: 5* = 125;
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lu,f_{z-:r

- lu,'_*;l—l].ﬂ

8. luﬂg i

9. Pemute HepaBeHncTBo:  loga(x-1)> 3;

Bapuant 11

. b
1. Haitnure 3Hayenue BoIpaxkenus 1: (a°— — ) mpu a =
C

4

2. IlpeacraBbTe OOBIKHOBEHHYIO JPOOb ; B BUJIEC JICCATUYHOMN NMEPUOAUYECKOMN IPOOH.
3. Yucno 0,0000271 npencraBbTe B CTAHAAPTHOM BUJIE.

4. Haitnute npousBenenue uncen a = 3,2 u b = 0,02345202...c TOYHOCTBHIO 10 COTHIX.
5. Onpenenure x, eciu log 3 X = —1.

6. Pemmure ypaBHeHue: 12 +3x =2
7. Pemmrte ypaBHeHue: 3* = 81;

32

g Eiug B
9. Pemmre HepaBeHCcTBO: logs (5 —2x) < 1;
3a/1aHUE OtBeTsl OtBeTsl bannel
I Bapuant 2BapyUaHT
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
Otmerka Yucio 6215108, HE00X0AMMOE 1JIs OJYYCHHS OTMETKH
«5» (oTIM4HO) 10
« 4» (xopoio) 9-8
« 3» (Y10BJIETBOPUTEIHHO) 7-6
« 2 « (HeYAOBIETBOPUTENHHO) MeHee 6
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3anaHus 1JIA NPOBeJeHNsI TPOMEKYTOYHOM aTTeCTALMHU MO yUeOHOH TucuniiuHe B gopme
IK3aMeHa

3ananue 1 (mpakTU4ecKoe)
TekcT 3a1anusi: BeIMOIHUTE 2K3aMEHAITMOHHYIO padoTy

1 Bapuant

1 B mauke 500 nmucroB 6ymaru dopmata A4. 3a Henmento B oduce pacxoxyercs 1800 qucTos.
Kakoe HaumeHblIIee KOTMYECTBO Mayek OyMaru Hy>KHO KyIHTb B ouc Ha 6 Henenb?

2.Ananacsel crosaT 85 py0. 3a mTyKy. Kakoe MakcuMaabHOE YMCI0 aHaHACOB MOYKHO KYITUTH Ha
500 py0., ecu ux nena cuuzutcs Ha 20%?

3.Mara3uH 3aKyIaer 1BETOYHbIC TOPIIKH 1O onToBOM IieHe 120 pyOisel 3a MTyKy U MPOJAET ¢
HaneHkoil 20%. Kakoe HanOosbliee YiCiI0 TaKUX TOPILIKOB MOYKHO KYIIMTh B 3TOM Mara3suHe Ha
1000 pyOnei?

4. KiMeHT X0ueT apeH10BaTh aBTOMOOMIIb Ha 2 CYTOK JUIsl OE3JIKU NpoTsbKeHHOCThIo 400 kM. B
TabJiMlle TPUBEICHbl XapaKTEPUCTUKU TpPeX aBTOMOOWIIEH M CTOMMOCTh apeHasl. [lomumo
apeH/Ipl KIIMEHT 00513aH OIUIaTUTh TOIIMBO JJIsi aBTOMOOMIISI Ha BCIO 1oe3Ky. LleHna nusenbHoro
torBa — 19 py0 3a outp, 6eH3uHa — 23 py0 3a auTp, raza — 16 py0 3a nutp. Kakyro cymmy B
pyOJISIX 3aIIaTHT KIMEHT 32 apEH/y U TOIUIMBO, €CJIM BBIOEPET CaMblii ICIICBBIN BApHAHT?

ABtomoOuis | TomuBo Pac?ﬁizollg?;;) Apeé@%?i;?a:;KH)
A HuzenbHoe | 5 3900
b bensun 11 3100
B I'a3 15 3000

— T—dx —
5.PemuTe ypaBHEeHHUE 8§—x=35.62 T =32 7logy(—2x—7) =3,

8.Ha Ttapenke yiexat oJIMHAKOBBIC Ha BUJ MUPOKKHU: 4 ¢ MACOM, 8 C KayCTOM M 3 ¢ BUIIHEH.
[letss BpIOMpaeT Hayrajg OAWH MUPOXKOK. HailimuTe BEpOSTHOCTH TOrO, YTO 3TOT MHUPOKOK
OKQ)KETCS C BUIIHEMN.

9.HaiinuTe 3HaueHNe BbIpaXKEHUS logs0,2 + 101(;0,54'
10. YcraHoBHTE COOTBETCTBHE MEXKIY HEPAaBEHCTBAMH W MHOXECTBAMHU HX PCIICHUSMH.
HEPABEHCTBA

1 x—3
>0 _ 3 <0
A (=2)x=3)7 53T >3 plogzx>1 px—2
PEINEHNUA
) uaes - Byt i
2} 3 s --.-.-.1,-;—_ 43 i,,--_-, ,,.—,_”-,.:j -

11.0cHoBaHuEM UPaMUIBI SIBISIETCSA MPAMOYTOJIBHUK co cTopoHaMu 3 U 5. Ee o0bem pasen 80.
Haiinure BbICOTY 3TOM UpaMUBI.

12.AxBapuyM umeet (HopMy NpsSMOYroJbHOro napajienenumneaa ¢ pazmepamu 80 cm x 30 cm X
40 cm. CkonbKO JMTPOB cocTaBisieT 00béM akBapuyma? B omnom smtpe 1000 xyOmueckux
CaHTHMETPOB.

x(t) = leio
13.MarepuanpHasi TOYKAa JBUXKETCS NPSAMOJMHEHHO IO 3aKOHY 2 (roe x —
paccTosiHuE OT TOYKHM OTCUeTa B MeETpax, f— BpeMs B CEKyHJaxX, M3MEpEHHOe C Hadyala
nBuxkeHwus ). Halinure ee ckopocTh (B M/C) B MOMEHT BpeMeHH ¢ =4 c.

> i
14 Pemmre HEpaBEHCTBO ¥ —125 5%— L5
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1.5 a) Pemmte ypapuenue €OS 2x+3sin(—x) —2= 0.6) Vkaure KOPHHM 3TOTO YpaBHEHHS,

3
;;355

MPUHAJICKAILTUE OTPE3KY [
2 BapHMaHT

1. B mauke 500 nuctoB O6ymaru dopmara A4. 3a Heneno B oduce pacxomyercs 1300 nucTos.
Kakoe HaumeHbIIee KOTMYECTBO MayeKk OymMaru Hy>KHO KyIHUTb B 0pHC Ha 6 Helemb?

2. CrommocTh Ipoe3a B MapmpyTHOM Takcu cocrtaBisieT 20 py6. Kakoe Hambosbiee 4ucio
MOE3710K MOXKHO Oy/IeT COBEPIIUTh B ’TOM MapHIpyTHOM Takcu Ha 150 py0., ecau 1ieHa poesaa
cHusuTcs Ha 10%?

3.Mara3uH 3aKynaer LBETOYHbIE TOPLIKU 110 ONTOBOM 1ieHe 90 pyOiell 3a WITYKy U NPOAAET C
HaneHkoit 15%. Kakoe nanbosnbliiiee YMCII0 TaKUX TOPIIKOB MOKHO KYIHUTh B 3TOM MarasuHe Ha
700 py6uneii?

4.CTpouTeNnbHbIM NOAPATIUK TUIAHUPYET KynuTh 20 TOHH 00JIMIIOBOYHOTIO KUPIUYA Y OJHOTO U3
TpEéx moctaBmMKOB. OnuH Kuprnud BecHT SKr. Bo ckompko pybneit oOoiinércs Hambomee
JIEMIEBbIN BapUaHT NOKYIIKH ¢ Y4ETOM JOCTABKH?

Iena kupnuya |CromMocTh

IHocraBmmk o i) | s () CneunuajbHble yCI10BUS

A 19 3000 Her

b 18 5000 JlocraBka GecruiaTHasi, €Clii CyMMa
3akasa npesbimaet 50 000 pyouneit

B 16 6500 ITpu 3aka3e ToBapa Ha CyMMY CBBIIIIE

50 000 pyOuteii ckuaka Ha HocTaBky 50%

V—32—x= Stx _ —

5.Haiiute KOpeHb ypaBHEHUS 32—x=2.43"" =27. 7logz(—2—x) = 2.

8. B smuke nexar oJuHaKOBbIE HAa BUJ pydKu: | KpacHas, 8 uepHbIX U 6 cuHuX. Bacs BbiOupaet
HayraJ OJHy pyuky. Haiiaure BEpOATHOCTB TOTO, UTO 3Ta py4Ka OKAYKETCS] CUHEM.

9.Haiinute 3nauenne supaxernns 108880 —loggl,25
10. YCTaHOBHMTE COOTBETCTBHE MEKIy HEPABEHCTBAMH M MHOYXECTBAMH HX PEIIECHHAMH.

X 1
- _x — =0
HEPABEHCTBAA) 108, x>0 527" >2 pgy3=7 =% nxe—D
PELIEHUS
I:I SR iy 3" W TPRREILL IRy .
] 1 X l X
2 i A s At 4] R A

] 1 x 0 foyora o6

11.0cHOBaHuEM YETHIPEXYTOIBHOW MUPAMUbI SBJISETCS NMPAMOYTOJIbHUK CO CTOpOHaMu 6 u 8.
HaiinuTe BbICOTY 3TOH nupaMusl, eciu e€ 00bEM paseH 60.

12AxBapuyM umeer ¢popMy MpsSMOYroJbHOrO mapamenenumnena ¢ pazmepamu 80 cm x 40 cm X
40 cm. CkonbKO JMTPOB cocTaBisieT 00béM akBapuyma? B omHom snutpe 1000 kyOuueckux
CaHTHMETPOB.

%) = lt2 +2
13.MarepuanbHass TOYKAa JBHXKETCS NPSIMOJIMHEMHO 110 3aKOHY 2 (rme x —
paccTosiHME OT TOUYKHM OTCUeTa B METpax, f— BpPEMs B CEKyHJaX, M3MEPEHHOE C Hadalja
nBuxeHus ). Halinure ee ckopocTs (B M/C) B MOMEHT BpeMeHH ¢ =1 c.

\

3*—9°

14 .Pemvre HEpaBEHCTBO 3*—38l1




15.a) Pemure

ypaBHEHHE
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s 9
2sin“x — COS(—)C) —1= 0'6) Haitnure

3|
—Jt, —| .
ypaBHEHUS, IPUHAJIEKAIINE 0Tpe31<y[ 2

3 BapuaHT

BCC KOpHHA 9TOro

1. B mauke 500 nmuctoB Oymaru ¢gopmara A4. 3a menemo B opuce pacxoayercs 2300 aucTos.
Kakoe HaumeHbIlIee KOTMUYECTBO MMayeK OyMaru Hy>KHO KyNHUTh B ouc Ha 5 Henensb?

2. CrouMocCTb Ipoe3zia B MapHIpyTHOM Takcu cocTasisieT 50 py6. Kakoe Hambonbliee yucio
MOE370K MOXKHO Oy/IeT COBEPIIUTh B ’TOM MapHIpyTHOM Takcu Ha 150 py0., ecau nieHa npoesaa
cHusutcs Ha 10%?
3.Mara3uH 3aKkymnaeT IBETOYHBIC TOPIIKH M0 ONTOBOM IeHe 90 pyOiseid 3a MTyKy M MPOJaeT ¢
HareHkol 25%. Kakoe HanOomnpIiee YMCI0 TaKUX TOPIIKOB MOYKHO KYITUTh B 3TOM Mara3uHe Ha

700 pyGueii?

4.CTpouTeNbHbIN NOAPATUUK IUIAHUPYET KyHnUTh 20 TOHH 00JIMIIOBOYHOIO KUPIIUYA Y OJJHOTO U3
Tpé€x mnocraBUMKOB. OauH Kupnud BecUT 4 kr. Bo ckonbko pyOneit oOoiinércs Hambosee
JIeIIEBbIN BapUaHT NOKYIIKH C YYETOM JJOCTABKH?

IMocTaBumkK

Ilena xkupnuya
(py0.3a 1 mr.)

CroumMocTh
AOCTaBKH (pPy0.1)

CrnenunajnbHble yCJI0BUS

A 19 3000 Her

b 18 5000 JlocTaBka OecruiaTHas, eciu cymma
3akasa npesbimaeT S0 000 pyouteit

B 16 6500 ITpu 3aka3e ToBapa Ha CyMMY CBBIIIIE

50 000 py6ueit ckuaka Ha nocTaBKy 50%

S.Haiinure KOpeHb ypaBHEHUS
8. B smmuke nexar oJuHaKOBbIE HAa BUJ pydKu: | KpacHas, 8 yepHbIX U 6 cuHMX. Bacs BbiOupaeT
HayraJ oIHYy pyuky. Haiaure BEpOATHOCTB TOTO, 4TO 3Ta py4Ka OKa)XETCsl YEPHOU

9.HaiinuTe 3HaUYeHNE BBIPAKEHUS logs

V16—4x=2.,2""" =32, Jog,(x—3) = 6.

0,2+ log 54

10.KaxxgomMy M3 4eThIpEX HEPAaBEHCTB B JIEBOM CTOJOLE COOTBETCTBYET OJIHO M3 pEIICHUH u3
IPaBOro CToJIONA. YCTaHOBUTE COOTBETCTBUE MEXAY HEPAaBEHCTBAMU WU MHOXKECTBAMU HX

PELICHUSAMU. HEPABEHCTBA
1 x—3
>0 A—x+3 — <0
A) (x—2)(x—3) 5)3 >3 B)log3x>1 T)x—2
PEINEHN
A X K E
2) B A — SR —

11.0cHoBaHuEM MUPAMUIBI SIBISETCS MPAMOYTOIBHUK co cTopoHamu 4 u 5. Ee o0bem pasen §0.
Haitngure BICOTY 3TOM UpPaMUIBIL.
12.AxBapuyM umeet (HopMmy NpsSMOYroJbHOrO napaiienenumneaa ¢ pazmepamu 50 cm x 30 cm X
40 cMm. CkoJbKO JHMTPOB cocTaBisieT 00béM akBapuyma? B omnom snutpe 1000 kyOuueckux

CaHTHUMETPOB.
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x(f) = le_yi1a
13. MarepuanbHasi TOYKa ABUKETCS MPSIMOJIMHENHO MO 3aKOHY 2 (rme x —
paccTostHUE OT TOUKM OTCYETa B METpax, t— BpeMs B CEKYyHJax, M3MEpPEHHOE C Hayaia
neukeHus). Haiinure ee ckopocTs (B M/C) B MOMEHT BpeMeHu [ = 3e.

14.Pemmte Hepasencteo O — 125 5025

15.a) Pemmte ypaBuenue OS5 2x+3 Sin(_x) —2= 0'6) YKaxuTe KOPHH ITOTO ypaBHEHHS,

37
7 o

IIpUHAJIC)KAIIUEC OTPE3KY [

4 BapuaHT

1.B mauke 500 mucroB Oymaru dopmata A4. 3a Hememio B oduce pacxonyercs 1600 mucTos.
Kakoe HaumeHbIlIee KOTMUYECTBO MayeK OyMaru Hy>KHO KylUTh B oduc Ha 6 HelAenb?

2.Ananacsel crosT 95 py06. 3a mtyky. Kakoe MakcumManbHOE YUCIIO aHAHACOB MOKHO KYIUTh Ha
500 py6., ecnu ux 1ena cuuzuresa Ha 20%?

3.Mara3uH 3aKynaeT LIBETOYHbIE TOPIIKU MO OonToBOM 1eHe 120 pyOinelt 3a WTyKy U NPOJAeT ¢
HaneHnkon 20%. Kakoe HanOoJIbIee Ynucao TaKUX FOPIIKOB MOYKHO KYIUTh B ’TOM Mara3uHe Ha
1000 pyOnei?

4. KnueHTt xo4er apeH0BaTh aBTOMOOMIIb Ha 2 CYTOK JIJISl TTO€3KH MPOTsHkeHHOCThio 400 kM. B
Ta0NMUIlEe TPHUBEIACHBI XapPaKTEPUCTUKH TPEX aBTOMOOWIEH M CTOMMOCTH apeHjbl. [lomumo
apeH]Ibl KIIMEHT 00s13aH OIUIaTUTh TOILTUBO JJIsi aBTOMOOWMIIS Ha BCIO moe3aKky. Llena nuszenbHoro
toruiBa — 19 py0 3a nutp, 6ensuna — 23 py0 3a nutp, raza— 16 py0 3a autp. Kakyro cymmy B
pyOJISIX 3aMJaTUT KJIMEHT 32 apeHAY M TOIUIMBO, €CJIM BEIOEPET CaMblii eIIeBbIii BapHaHT?

Pacxon TorumBa | ApeHiHas miara
ABTtomoOmHs | TormmBo (m wa 100 (py6. 3a 1
KM) CYTKH)
A HuzenbHoe | 5 3900
b bensun 11 3100
B I'a3 15 3000

/ 1—4x
5.Pemute ypaBHeHHEe §—x=35. 42 t=32, 7logs(—2x—7) =3.

8.Ha Ttapenke yexxar oMHAKOBBIE HAa BUJl TMTUPOXKKH: 4 ¢ MACOM, 8 C KamyCcTod M 3 ¢ BUIIHEH.
[letss BBIOMpaeT Hayraj OAWH MUPOXKOK. HalimuTe BEPOSTHOCTH TOTO, YTO 3TOT MHUPOKOK
OKaXXETCS C MSICOM.

9.HaiiguTe 3Ha4€HNE BBIPAXKCHMUS logg80 —loggl,25
10. VYcraHOBHUTE COOTBETCTBUE MEXJYy HEPAaBEHCTBAMH M MHOXECTBAMHM WX PELICHUSIMHU.

X
- — <0 —
HEPABEHCTBA Alog x>0 527" >2 pgyy—| ryx(x—1)
PEIIIEHUSI

I :I S P P i

0

>0

Lt

} TR rR Y .
X

—_

'.|‘]'

2 o e - 4] R A, "z.._"i—}_r
l X 0 | R

11.0cHOBaHUEM UYETHIPEXYTOJIBHOW MUPAMUJIBI SBISIETCS MPSAMOYTOJIBHUK CO CTOpOHamMH 6 u 5.
Haiinure BoICOTY 3TOM nupamMuibl, eciu €€ 00béM paseH 80.
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12AkBapuyMm umeer (popMy MpsIMOYroJIbHOTO Mapayienenunena ¢ pasmepamu 80 cm x 30 cm X
60 cm. CKONBKO JIMTPOB cocTaBiisieT 00bEM akBapuyma? B omgnom mutpe 1000 xyOmueckux
CaHTHUMETPOB.

1
2
x(t) ==t"—1t+14
13. MarepuasibHas TOYKa JBUKETCS IPSIMOJIMHENHO 110 3aKOHY 2 (roe x —
paccTossHUE OT TOYKM OTCUeTa B MeETpax, t— BpeMs B CEKyHIaX, M3MEPEHHOE C Hauaia

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

14.Pewnte nepasencrso 3° — 81— 3¥ —9°

.9 L
15.a) Pemure  ypaBHeHue 2sin”x —cos(—x) — 1 = 0'6) Halizute BCe KOpHM  3TOrO

U
P J'E . J—
yYpaBHEHUS, IPUHAJICKALLUE OTPE3KY 2

5 BapuanT

.1.B nauke 500 nuctoB O6ymaru ¢opmara A4. 3a Henemo B oduce pacxoxyercs 1800 muctos.
Kakoe HanmeHbIIee KOJTMYECTBO Mayek Oymaru Hy>KHO KyIHTb B ouc Ha 6 Henenp?

2.AHanachel cTosaT 85 py06. 3a mTyKy. Kakoe MakcuMabHOE YMCIO aHaHACOB MOXHO KYIUTh Ha
500 py0., ecnu ux nena causutcs Ha 20%?

3.Mara3uH 3aKyIaeTr 1BETOYHbIC TOPIIKH IO ONTOBOM IieHe 120 pyOiieli 3a MTYKY U MPOJAET C
HaneHkoi 20%. Kakoe HanOounbliee YMCIIO TaKUX TOPILIKOB MOYKHO KYIIMTh B 3TOM Mara3uHe Ha
1000 pyOnei?

4. KnueHT XoueT apeH10BaTh aBTOMOOMIIb Ha 2 CYTOK /ISl IO€3/1KH NpoTskeHHOCTho 400 kM. B
TabJauIle MPUBEICHBl XapaKTEPUCTUKU TpeX aBTOMOOMIEH M cTouMmocTh apeHnbl. ITommmo
apeH/Ipl KIIMEHT 00513aH OIUIaTUTh TOIIMBO JJIsi aBTOMOOMIISI Ha BCIO 1oe3Ky. LleHa nusenbHoro
tornBa — 19 py6 3a nmutp, OenzuHa — 23 py0 3a 1uTp, raza— 16 py6 3a autp. Kakyio cymmy B
pyOJIsIX 3aIJIaTUT KJIKMEHT 32 apeHy U TOIJIMBO, €CJIH BHIOEPET caMblil ICIIEBbI BapuaHT?

AsToM00uaE | TOImmao PaC)EJCI)IIIq Zolrgz)nii) APG(PII)@I?’; ;J;acT;lT a
A TusenbHoeE | 5 3900
b Bensun 11 3100
B a3 15 3000

—— T—dx
5.Pemute ypaBHeHHE §—x=35. 42 t=32, 7logs(—2x—7) =3.

8.Ha Tapenke nexxar olMHAaKOBbIE Ha BUJ NMUPOXKKHU: 4 ¢ MSICOM, 8 C KalyCTOW U 3 ¢ BUIIHEH.
[Ters BbIOMpaeT Hayraa OAWMH MUPOXKOK. Halaure BEpOSTHOCTH TOrO, YTO 3TOT MHUPOXKOK
OKa)KeTCs C BUILHEH.

9.HaiinuTe 3HaueHNE BBIpasKEHUS logs0,2 + 101(;0,54'

10. YcraHOBUTE COOTBETCTBHE MEXAY HEPAaBEHCTBAMHM M MHOXECTBAMU HX PEIICHHIMHU.

HEPABEHCTBA

: >0 i
—x+3

A (=2)(x=3)" 3 >3 p)logzgx>1 px—2

PEIIEHW A

<0
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11.0cHOBaHWEM MUPAMHUIBI SBIISIECTCS MPSIMOYTOJIBHUK co cTopoHamu 3 u 5. Ee o6bem pasen 80.
Haitgure BbICOTY 3TOM MUpPaMU/IBI.
12.AxBapuyM umeeT Ghopmy IpsAMOYToJIBHOTO Mmapasuienenumena ¢ pasmepamu 80 cm x 30 cm X
40 cMm. CkonbKO JHUTPOB cocTaBisieT 00béM akBapuyma? B omnom mutpe 1000 kyOuyeckmx
CaHTHMETPOB.

x(t) = leyo
13.MarepuasibHasi TOYKa JBHXKETCS MPSIMOJMHEHHO 10 3aKOHY 2 (rme x —
paccTosiHuE OT TOYKM OTCUETa B METpax, f— BPEMs B CEKyHJaX, MU3MEPEHHOE C Hadyalja
nBwkeHus ). Halimure ee ckopocTh (B M/C) B MOMEHT BpEMEHH ¢ =4 C.

14 Pemme Hepasencteo O — 125 T 5x 25

1.5 a) Pemmte ypasrenne €OS 2x+3 Sin(_x) —2= O'6) YkaxxuTe KOpPHU 3TOT0 ypaBHEHUS,

3n
—: 3
> T

MMPpUHAJIC)KAIIIUC OTPE3KY

[Ipunoxxenue
Konudukarop (nmpuMepHblili nepedyeHb) OLEHOYHBIX CPEACTB /AJsl OLUEHKHM 3HAHUIM,
YMEHHUIi U YPOBHA C()OPMHUPOBAHHOCTH KOMIIETEHIIHI

Ne n/n Tun oyenounozo | Kpamkas xapakmepucmuxa | IIpedcmasnenue

Koo cpeocmaa OYEHOUHO20 CpedCcmaBda OYEHOUHO2O

OYEHOYHO cpedocmsa 6 ponoe

20

cpedcmaa

1. HenoBas w/unu | CoBMecTHast JeATeNbHOCTh Tpymnsl | Tema (mpobiiema),
poneBast urpa 00yJaromuxcsi ¥ TPEenoAaBaTeNs MojA | KOHIENIIHS, POJIH H

YOpaBJICHUEM  MpENnoAaBaTeNsi € | OKUIAEMBIi
LEIBIO peureHus y4eOHBIX U | pe3ysbTar
npodeccnoHaNTbHO-OPHEHTUPOBAHHBIX
3aj1a4 nyTeM UTPOBOTO
MOJEIIUPOBAHUS peanbHOI
npoOnemMHoi cutTyanuu. [lo3Bomser
OIICHUBATh YMEHHUE AHAIM3UPOBATH U

peuiaTtb TUIIMYHBIC
npodeccuoHaIbHbIE 3a/1a41
2. Pasnnyaror 3a1aum 1 3a1aHMS: Kommekr
Pa3zHoypoBHEBBI | a) PENpOIyKTUBHOTO YPOBHS, | pa3HOYPOBHEBBIX
e y4eOHBIE | TTO3BOJISIONIHE OLICHUBATh U | 337124 U 33JJaHAN
3a1aun U | IUarHOCTUPOBATh 3HaHUE
3aJlaHus ¢dakTuyeckoro wmatepuana (0Oa3oBbIe

MOHATHUS, AITOPUTMBI, (AKTBl) H
YMEHHE TPaBWIBHO  HCIIOJIE30BaTh
crielManbHble TEPMUHBI M TOHSTHS,
y3HaBaHHE OOBEKTOB U3YYEHHUS B
paMKax  ONpeJeNCHHOTO  paszzena
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JUCITUTLIINHBI,
0)  PEKOHCTPYKTUBHOTO  YPOBHS,
MTO3BOJISIFOIIINE OIICHUBATH u
JTMarHOCTHUPOBATh YMEHHUS
CUHTE3UPOBATH, aQHAIIM3UPOBATH,
0000111aTh (hakTUIeCKui u
TEOPETUYECKUI Matepuall c
dbopMynupoBaHueM KOHKPETHBIX

BbIBOAOB, YCTAHOBJICHUCM IMPUYUHHO-
CJIEZICTBEHHBIX CBSI3€ii;
B) TBOPYECKOTO
HO3BOJISIOIINE
AUarioCTUpPOBaATh
UHTETPUPOBATh 3HAHUSA Pa3IMUHBIX
oOnacrei, apryMeHTHpOBAaTh
COOCTBEHHYIO TOUKY 3PEHUs

YPOBH3,
OLICHUBATb u
yMEHUS,

Kontponbnas
pabora

CpeactBo IIPOBEPKHU YMEHUH
NPUMEHATH MOJYYEHHbIC 3HAHHS JUIS
pelIeHus 3a/a4 ONpPEAEICHHOrO THUIA
110 TEME WJIH Pa3Jeny

Kommekr
KOHTPOJIbHBIX
3aJlaHui o
BapHaHTaM

Pedepar

[IponykT camocCTOATENBbHON pabOThHI
CTyJEHTa, TMPEACTABIAIOMUNA CcOoO0M
KpaTKO€ H3JIOKEHUE B MHUCHMEHHOM
BH]IE MOJIy4E€HHBIX pe3ynbTaToB
TEOPETHYECKOTO aHanusa
OTpeIeTICHHOMN rjie  aBTOp
pacKkpbIBaeT CyTh uccieayeMon
npoOJeMbl, TPUBOAWT  Pa3IUYHBIC
TOYKH 3pPEHUA, a TaKKe COOCTBEHHBIC
B3IJIsIBI HA HEe.

TEMBI,

Temsl pedepaToB

Joknan,
cooOiienue

[IponykT camMoCTOATENHbHON paboOThHI
CTyJEHTa, TMPEACTABISAIOMUNA CcOoO0M
ny0nuyHOe BBICTYIICHUE o
MIPEACTABICHUIO MOJIYYEHHBIX
pPE3yJIbTaTOB pELICHUs ONpPEIEeICHHON
TEMBI.

Temsr  mokxmnanos,
COOOIIIEHU

Tect

CpencTBo KOHTpOJIs, HaIpaBIEHHOE
Ha IPOBEPKY YPOBHS  OCBOCHMS
KOHTPOJIMPYEMOI'O TEOPETHUECKOTO M
IIPAKTUYECKOTrO MaTepuaia o
JTUAAKTHYECKUM €IMHULIaM
JUCLIUTIIAHEI WIn
npodeccuoHaIbHOTO MOJYJIS.
Cucrema CTaHIapTU3UPOBAHHBIX
3aJaHuH, TTO3BOJISIONIAS
aBTOMAaTU3UPOBATh IPOLENYPY
WU3MEPEHMS YPOBHS 3HAHUM U YMEHUH
o0yJarmuxcs

donpy
3aIaHUN

TECTOBBIX

[IpakTueckue
paboTHhI
(mpakTHyeckoe
3a/IaHHE)

OTo0 3ajaHusl, ¢ MOMOIIBI0 KOTOPBIX Y
yUaIuxcs dopmupyroTcs "
pa3BUBAIOTCS MIpaBUJIbHbIE
IIPAKTHYECKHE NEHCTBUS.

Buggr:
HaOIIOIEHNE,
W3MEPEHHE, OIIBIT,
KOHCTPYHPOBAHHUE
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U Op. 3aJaHud IJid
MPaKTHYECKIX
pabot

HaoOmronenune

HNucTpymeHT cOopa mHbopMauu s
ycTaHOBIIEHHS (PaKTOB

e, 00BEKTHI
HaOJII0ICHUS,
oOpa3zer aucTa as
buKcupoBaHus
pe3yJIbTaTOB
HaO0JII0ICHUS

DK3aMeH

BxirodaeT B ce0sl mepevyeHb BOIIPOCOB
o Y]I

KOMITOHOBKA
BapUAHTOB, OHMJICTHI




