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1. NACMOPT
KOC no Y] COO.01.07 MaTtemaTuka

(K00 u Haz8aHue OUCYUNTUHDL)

1.1. OOmme moJoKeHUus

KontponbHo-onenounsie cpeactsa (KOC) npennasHadensl s KOHTPOJS U
OLICHKH 00pa30BaTENbHBIX JOCTHXKEHUN O0Y4YaroIIMXCs, OCBOMBIIUX IMPOTrpamMMmy
yueoHou nuctuminael COO.01.07 MaremaTuka.

KOC BkII0YalOT KOHTPOJBHBIE MaTepUalbl JJIsi MPOBEIACHUS TEKYILEro
KOHTPOJII M TPOMEXKYTOUHOM aTrTecTalii B (opMe KOHTpOJbHOW padoThl (1
cemectp), aud.3auera (2 cemectp).

KOC pa3paboTtanbl B COOTBETCTBUHU C:
obpazoBarensHOM mporpammoit CITO mo cnenmansHocTH 43.02.16 Typusm u
TOCTEIPUIMCTBO

nporpammel yueoHou gucuminasl CO0O.01.07 Marematuka.

1.2. Pe3ynibTaTbl OCBOEHUA AUCLMMNIMHbI, MOANENKALLME NPOBEPKE
Pe3yabTarsl HaumenoBanue jeMenTa | OCHOBHBIE IOKAa3aTeJH OLEHKH
o0y4eHus YMEHHH/3HAHU T pe3yabTaToB
(ocBOeHHBIE
YMEHHUH,

YCBOCHHBbIE
3HAHHUA,
NMPAKTHYEeCKHU I
ONBIT

(npm
HAJTUYHH)

Vi BnaneTs Meronamu | [I[pumeHeHne akcuom , TEopew,
JI0KA3aTeNIbCTB,  AJTOPUTMAMHU | ONPEACIICHUM IIPU PELIEHUHU 3a1a4
pereHust 3aj1ay;
dbopMynupoBaTh  OIpeneiIeHHUs,
aKCHOMBI u TEOPEMBI,

NPUMEHATh  HUX, IPOBOJIUTH
JIOKA3aTeJIbHBIE PACCYKICHUS B
XOJI€ pelIeHUs 3a/1a4
V2 BrimonaaTs BBIYMCIICHHE | BpIUKCIIeHUE U CpaBHEHUE KOPHEM,

3HaYeHU U MpeoOpa3oBaHU
BBIDQKEHUI CO CTENEHsSIMH U
norapudmamu, npeoOpa3zoBaHUs
JIpOoOHO-palMOHATIBHBIX
BBIPKECHUI

BBITIOJITHEHUE TIPUKUJKH 3HAUYCHUS
kopHs. [IpeoOpa3oBaHne YHCTOBBIX

" OYKBEHHBIX BBIPAKECHHUI,
coJIepKaIInX paguKanbl.
Brinonnenue pacdeToB o
dbopmymnam, coJiepKaliuM
panukaisl, OCYIIECTBIISA
HEOOXOUMBIE  TOJCTAHOBKH U
npeoOpazoBaHms. Haxoxnenue

3HAUEHUH CTENEHU, UCTIONb3YS MPH
HEOOXOIUMOCTH

WHCTPYMEHTAJIbHBIE CpeJCTBa.
3anuchiBaHNE KOPHSI N-i CTENEHU B




BUJIE CTENEHU c JTPOOHBIM
MoKasareiaeM u HA000pOT..
Brrunciaenue CTEIICHEeH c
paIMoHaTBLHBIM II0Ka3aTelieM,

BBIMOJIHEHUE TPUKHUIKH 3HAYCHHUS
CTCIICHU, CpPABHECHHUE CTEIECHEM.
[Ipeobpa3oBaHue  YHUCIOBBIX U

OYKBEHHBIX BBIpAXKEHU,
COJIepKalluX CTENeHU, MPUMEHSS
CBOMCTBA.. Brimonnenue
npeoOpa3oBaHUi BBIPAKEHUM,

MpUMEHEHHE (OPMYJI, CBSI3aHHBIX
CO CBOWCTBAaMH  CTEIIEHEHM WU
norapudmos. Onpenenenue
o0jacTu JOMYyCTHUMBIX 3HAYCHUM
Jorapu(pMHIECKOTO BBIPAKCHHSL.

V3 HccnemoBate B mnpoctenmmx | Mccnenoanue byHKIIUN Ha
CiIyJasx byHKITIU Ha | MOHOTOHHOCTb, HaXO0X/JICHUE
MOHOTOHHOCTB, HaXOJWTh | HAUOONBIINX W HAaWMEHBIINX
HauOOJbIIME W HAaWMEHBIIWE | 3HAYCHUU (YHKIUH; TOCTpPOCHUE
3HaueHus (PyHKUUN; CTPOUTH | rpaUKOB byHKIMi c
rpaduku MHOTO4YJICHOB C | UCMIONB30BAaHUEM  TPOU3BOIHOIM;
HCII0JIb30BaHUEM anmnapara | IpUMEHEHHUE IPOU3BOJAHOM  IIpH
MaTeMaTU4eCKOro aHaJu3a; | pellieHnyd 3a7a4 Ha JABUXKCHUE;
MPUMEHATh TMPOU3BOJHYIO IpPU | pEUICHUE MPaKTUKO-
pelIeHUH 3aJa4 Ha [JBWKEHUE, | ODUEHTUPOBAHHBIX  3aja4 Ha
pemarb MPAKTUKO- | HAUOONbIIME W HAMMEHbIINE
OpPUEHTHPOBAHHBIE 3aJa4d Ha | 3HAYCHUs, HA HAXOXJEHUE MYTH,
HauOOJbIINE W HAaWMEHBIIHNE | CKOPOCTU U YCKOPEHHUSI.
3HAYCHMsI, HA HAXOXKACHUE TyTH,

CKOpOCTH u YCKOpEHUS,
MPUMEHATh  WHTErpain s
pelIeHs] TPAKTUYECKUX 3314
V4 CcTpouTh Tpaduku uszydeHHbIX | [locTpoeHue rpaukoB M3y4EeHHBIX

byHKIHH, HCII0JIb30BATh
rpaduxu pu W3y4YEHUU
IPOLECCOB M 3aBHUCUMOCTEN,
IIPU PELICHHUH 3aJad W3 JPYTHX
y4eOHBIX IPEAMETOB U 3ajau U3
peaNbHOM  JKHM3HHU; BBIPAXKATh
bopmynamu 3aBUCUMOCTHU
MEXy BEJIMYNHAMHU

(GYHKIMHA. Onpenenenne 1o
dbopmyre pocTeuIei
3aBUCUMOCTH, BHAa ee rpaduka.
Bolpaxxenue mno ¢opmyne oaHOMI
IIEPEMEHHOMN yepes JIpyTHE.
Haxoxnenue oOnactu
oTpeieNIeHus] U 00JIaCTH 3HAYEHUI
(GyHKIMY,IpOBEICHNE

HUCCIIEIOBAHUS JIMHENHOMM,
KYCOYHO-JTUHEHHOM, JpOOHO-
JIMHEHHOU " KBaJIpaTUYHOU
byHKIUH, IIOCTPOEHUE 170:¢
rpaduxoB. [locTpoenune u uTeHUE
rpadukoB GbyHKIUH.
Hccnenosanue GYHKITUH.

CocraBnenue BUAOB (QYHKIHMH IO
JAHHOMY YCJIOBHIO, PELLIEHUE 3a/]1a4
Ha JKCTPEMYM. BrinosiHeHue




npeoOpazoBaHMit rpaduka
¢byHkuuu. Berymcnenue 3HadeHUi
(GyHKIUH 110 3HAYECHUIO apryMEHTa.
OrmpezenieHne TOJIOKEHUSI TOYKU
Ha rpaduke Mo ee KOOpAMHATAM H
Hao000pOT. Hcnons3oBanue
CBOWCTB (pyHKIMU IJiT CpaBHEHUS
3HAYCHHH CTEeTICHEH U JiorapudmoB.
[Toctpoenne rpaduKOB CTENEHHBIX
U jjorapupMUYecKuX HyHKIIH.

O3HakoMJIeHHE C MOHATHEM
HEMPEPhIBHOU MEePUOIUYECKOM
¢byHKIMN, dbopmynupoBanue
CBOMCTB CHMHyca M KOCHUHYcCa,
MOCTPOEHUE ux rpaduKoB.
[Ipumenenne CBOWCTB (YHKIHIA
TS CpaBHEHHUS 3HAYEHUI
TPUTOHOMETPHUECKUX  (DYHKLUH,
perieHus TPUTOHOMETPHUUECKUX
ypaBHEHUH.

V5 Pemate  TekctoBble  3amaun | CocTaBieHUE ypaBHEHUH,

pa3HbIX TUIIOB (B TOM YHUCIJIE HAa | HEPABEHCTB U CUCTEM IO YCIOBHIO
MPOLIEHTHI, JOJAM M 4YacTH, Ha | 3a7ayH, peuieHue 3aj1ad,
JIBUKEHHE, paboTy, CTOUMOCTH | MCCIIEZJOBaHUE MOJIyYEHHOT O
TOBapOB M  YyCIyr, HaJOTH, | peLICHUs
3aJaud U3 00JacTU YNpaBICHUS
JTUYHBIMUA u CEMENHBIMU
dbuHaHCaMM); COCTAaBIISITh
BBIPKCHHUS, ypaBHEHUS,
HEpPaBEHCTBA M UX CHUCTEMBI IO
YCIIOBUIO 3ajaud, HCCIEN0BaTh
MIOJIy4YE€HHOE pelieHne "
OIICHUBATh  IPaBIONOI00HOCTD
pEe3yIbTaTOB

Yo6 W3Bnekarp, uHTepnpeTHpoBaTh | [IpencraBnenue uHbopManuu ¢
MH(pOpPMaLIKIO, MPEACTABICHHYIO | TOMOIBIO TAOJIHULI, AUArPaAMM.

B Tabnuiax, Ha [auarpammax, | McciemoBanue
rpadukax, OTPAXKAIOIIYIO | CTATUCTUYECKUX JIAaHHBIX
CBOMCTBA peaJbHBIX IPOLIECCOB
W SBICHUN,  TPEICTABIAThH
uH(pOpMALMI0O € TOMOIIBIO
TabIuUI u JuarpamMmu;
UCCIIEIOBaTh ~ CTATUCTHUYECKHE
JaHHbIE, B TOM 4HCIE C
MIpUMEHEHUEM rpaguIecKux
METOJI0B u 3IEKTPOHHBIX
CPEICTB
v7 Bpruucnate  BeposTHOCTH ¢ | M3ydyenue IpaBuIa

UCMOJIb30BaHUEM TpadUUecKuX
METOJIOB; MPUMEHSATH (POPMYJIBI
CJI0YKEHUS u YMHOKEHHUS
BEPOATHOCTEH, KOMOMHATOpPHBIE

KOMOMHAaTOPUKH W TPUMEHEHHE
pU  peuleHMH KOMOMHATOPHBIX
3amau. PemeHne KOMOMHATOPHBIX
3ajlad4  MEeToJIOM 1mepebopa M 1o




baktel U GopMynBl  TIpHU
pelleHnr  3ajJa4;  OICHUBAThH

BEPOSITHOCTH peanbHBIX
COOBITHI; 3HAKOMCTBO co
CITy4yalHbIMHU BEJIMYMHAMU,

YMEHHE TPHUBOJIUTH TMPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJBIINX
qucel B TNPUPOJTHBIX  H
OOIIIECTBEHHBIX SIBJICHUSIX

MpaBUITY YMHOEHHS.
O3HakOMIICHHE C  MOHATHSIMH
KOMOWHATOPHUKHU: Pa3MEIICHUSIMH,
COUYETAHUSIMH, TEPECTAHOBKAMHU U
dbopmynaMu 1T UX BBIYHCIICHUS.
OOmbsicHeHne u IIPUMEHEHNE
bopmyn JULST BBIYMCIICHHS
pa3MEIICHH, TEepeCTaHOBOK U
COYETAaHMM IIPU PELICHUH 3a]ad.
O3HaKoOMIICHHE c OMHOMOM
Herorona u TPEyroJIbHUKOM
[Tackanga. PelnieHne npakTUYECKUX
3aJa4 C HCIIOJb30BAHUEM IMOHSTHUH
Y TIPaBUJI KOMOMHATOPUKH

V8-

N300paxaTb MHOIOTPAaHHUKH H
NOBEPXHOCTU  BpAIICHHs, UX
CeYCHUsI OT PYKHU, C ITOMOIIBIO
YEepPTE)KHBIX HMHCTPYMEHTOB H

SJICKTPOHHBIX CpCACTB;
paciio3dHaBaTb  CUMMCTPHIO B
MMPOCTPAHCTBE, paciio3sHaBaTb

IIpaBUJIbHBIC MHOI'OI'PAHHUKHU

N300pakeHne MHOTOIpaHHUKOB U
BBIIIOJITHEHUE  TIOCTPOCHUSI  HA

U300paKEHHSIX u MOJIEIISAX
MHOTOTPaHHHUKOB. Brruncnenue
JMHEHHBIX JJIEMEHTOB M YTIJIOB B
POCTPAHCTBEHHBIX
KOH(Urypauusx,
apryMEeHTHPOBaHUE CBOMX

CyxaeHur. XapakTepucTuka H
U300paKEHHE CEUYEHUS, Pa3BEPTKU
MHOT'OTPAaHHUKOB, BBIYHCIICHHE
II0IIAAEH ITIOBEPXHOCTEH.
[TocTpoeHne MpOCTENIINX CEUYECHUI
KyOa, MIPU3MBI, MMUPAMU/IBI.
[Ipumenenne (GaxToB U CBEACHHIA
u3 TutaHumeTpun. llpumenenue
CBOMCTB CUMMETPHUH MPHU PEIICHUU
3a/1a4. Ucnonp3oBanue
OpUOOPETEHHBIX  3HAHUM  JIs
WCCIIEIOBAHUS W MOJIETUPOBAHUS
HECJIOKHBIX 3a1ad. M3o0paxeHue
OCHOBHBIX  MHOTOTPAaHHHUKOB H
BBITIOJIHEHHE PUCYHKOB o
YCJIOBHUSAM 33J1a4. BpallleHUS

Pemienue 3amau Ha MOCTpOEHHE

CECUCHHH, BEIUHCIICHUE JUTHIH,
pacCTOssHUM, yIJIOB, IUIOLIAJEH.
[IpoBenenue OKa3aTeIbHBIX

paccyKIeHHI NpU PELICHUH 3a1ad.
[IpuMeHeHne CBOMCTB CHUMMETPHUH
IpU pELIEHUH 3aJad Ha Tena
BpallleHHs, KOMOWHAaIUIO  Tell.
N300paskeHre OCHOBHBIX KPYTJIBIX
TE€I W BBIIOJHEHUE PHUCYHKa IO
YCIJIOBHIO 3aJ1a4H.

Y9

Hcmnonbs30BaTh OTHOIICHHC

Hcnons3oBaHue OTHOIICHHC
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IJIomaAe  MOBEPXHOCTEW U
00BbeMOB MOAOOHBIX (GUTYp TPU
peLIeHUH 331a4

mwIontaaei MOBEPXHOCTEN u
00beMOB TOJOOHBIX (uryp mpu
pelIeHHH 3a1a4

Y10 Beruucisars reomerpuueckue | M3yuenue bopmyn JUIS
BEJIMYMHBI (MHa, yTOJI, | BBIYUCIICHUS mionianen
wionaap, 00beM, IUIOLIA/b | IOBEPXHOCTEH MHOIOIPDAaHHUKOB U
IIOBEPXHOCTH), UCIIONB3YS | T ~ BpallleHuA.  Berunmcienue
U3y4eHHbIE (POPMYJIBI U METOABI | IUIOLIaei u 00BEMOB
MHOTOTPaHHMKOB ¥ TEJI BpAIlCHHUS
,pelieHne IIPaKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4
V11 Haxonuts C noMoulpto | Pemenune  mpocredmmx 3aaad B
W3Y4YECHHBIX bopmyn | KoopAMHATaX
KOOpJMHATHI CEPENHBI OTPE3Ka,
paccTosiHue  MEXIAy  JABYyMs
TOYKaMHU
3HAaTh:
31 [lonsTus:  crenmeHb  yucina, | O3HaKOMJIEHHE C MOHATUEM KOPHS
Jorapudm ymucia n-i CTEIICHH, CBOMCTBaMH
paauKanoB u IIpaBUJIaMU
CPaBHEHUS KOpHEH.
@opMyJIMpPOBaHUE  OMNPEICICHUS
KOpPHS W  CBOWCTB  KOpHEW..
O3HakoMJIeHHE C MOHATHEM
CTEIICHU c JEMCTBUTEIbHBIM
nokazaresieM.. DopMmynupoBaHue
CBOWCTB cTeneHel. OmnpeneneHue
00JlacTH  JIOMYCTUMBIX 3HAUYCHUU
JOrapu(pMHUUECKOTO  BBIPAKEHUS.
Brimonnenue npeoOpazoBaHui
BBIpa)KEHUH, MpUMeHeHne hopMy,
CBSI3aHHBIX co CBOMCTBaMH
cTeneHel u jorapudmon
32 [Tonsarns: pauuoHaibHble, | O3HaKOMJIEHHE C  Pa3JIMYHBIMU
UPpaLMOHAIILHEIE, crioco0amMM pelIeHUsl ypaBHEHU
[IOKa3aTeJIbHBIE, CTEIICHHBIE, | CUCTEM  ypaBHeHuH.  PemieHue
JorapupmMuUecKue, NIOKa3aTeJbHbIX u
TPUTOHOMETPUYECKHE jgorapu(pMHUUECKUX YpaBHEHUH W
YPaBHEHHsS U HEPABEHCTBA, UX | HEPABEHCTB 1o W3BECTHBIM
CUCTEMBI JIrOpUTMamM
33 ITonsaTnus: ¢bynkuus, | O3HaKOMIICHHE c MIOHSATUEM
HenpepbIBHAS GyHKIMS, | YUCIOBOM  MOCJIENOBATEIbHOCTH,
NpOM3BOJIHAS, MeEpBOOOpasHas, | crmocobamu ee 3a/1aHus,
OTIpeIeNIEHHBIH UHTErpall; | BBIYUCICHUSIMU ee YJIEHOB.
YMEHHME HaXOIUTh MPOU3BOAHbBIE | O3HAKOMJIIEHHE I C IOHITHEM
AJIEMEHTapHBIX GbyHKIMH, | mpezena nocae10BaTeIbHOCTH.
UCIIOJIB3YS cnpaBoyHble | O3HaKOMJIEHHE C  TOHATHEM
MaTepUAJIbI MIPOU3BOIHOM. N3yuenne wu
(opMyIHpOBKa €€ MEXaHHYECKOTO
U TEOMETPUYECKOrO0  CMBICHA,
aNropuTMa BBIYHCIICHUS

MPOU3BOJHOM.




Briyunts MpaBuIa
Qg depeHpoBaHus, TaOIUILY
POU3BOTHBIX 3JIeMEHTapHBIX
GbyHKIIUH, MPUMCHSITh VIS
nuddepernrpoBanust GyHKIAN

[IpoBoauTh C IIOMOIILBIO
IIPOU3BOIHOMN HCCIIEI0BAHNE
dbysknuM, 3agaHHON (GopMyIIOH.

O3HakoMJIeHHE C MOHATHEM

WHTErpajla M TEePBOOOPA3HOM.
N3yuenue mnpaBmia BBIYUCICHUS
nepBooOpa3zHor u TEOPEMBI
Hrrorona—Jleitbunma.  Pemenue
3a/1ad Ha CBS3b MEPBOOOPA3HON H
€e  IPOU3BOJHOW, BBIYUCIICHUE
nepBooOpa3HoOi I JTAaHHOU
¢yskuuu. Pemenuwe 3amau Ha
MIPUMEHEHUE HWHTErpaja ISt
BBIUMCIICHHS (DU3UYCCKUX BEIUIHH
U IUIOLIAIEN.

34

[TonsTus: paroHanbHas
byHKIMS, IIOKa3aTelIbHast
byHKIUS, CTeneHHas (QYyHKIHS,
JorapupmMudeckas byHKIHS,
TPUTOHOMETPHYCCKHE (DYHKIIUH,
oOpaTHble GYyHKIIUU

O3HakoMIiIeHHE c MOHATHEM
IIEPEMEHHOM, [IpUMepaMu
3aBUCUMOCTEN MEXIY

nepeMeHHbIMU. O3HaKOMIJIEHHE C
NOHATHEM TrpaduKa, OIpeaesieHue
NPUHAICKHOCTH TOYKU IpaduKy
GyHKIHH. Onpenenenue 1o
dbopmyie npocTeitmein
3aBUCHUMOCTH, BHJA €€ Trpaduxa.
Bripaxxenne mno Qopmyne oaHOM
MepEMEHHOM yepes JIpyTHe.
O3HakOMJIEHME C OIpENEICHUEM
¢byHKIMY, (QOPMYIUPOBAHUE €TO.
Haxoxnenne obnacTu
onpezeneHuss U 00JacTH 3HAYEHUM
¢ynkuuu. IloctpoeHue u 4yreHue
rpadukoB GyHKIUH.
Hccnenosanue byHKUIHN.
[TocTpoenue rpaukoB CTETIEHHBIX
U Jjorapu(pMuU4ecKux (QyHKIHH.

Pemenne MTOKa3aTeJIbHBIX u
JOrapu(pMHUUECKUX YpaBHEHUHA U
HEpaBEHCTB 1o U3BECTHBIM
anroputMaM.  O3HakOMJIEHME C
TIOHSITHEM HEMPEPBIBHOMN
NEepUOINYECKON byHKIMH,
(dhopMynupoBaHHE CBOMCTB CHUHYCa
U KOCHHYyCa, IIOCTPOEHHE HUX
rpadukoB. [IpuMeHeHue CBOWCTB
(GyHKUMA JUTsE CpaBHEHMSI 3HAUEHUH
TPUTOHOMETPUUECKUX  (YHKLUH,
pelieHus TPUTOHOMETPUUYECKUX




YpaBHEHUH.

35 [onsTus: cpenHee | O3HaKOMIJIEHME C IPEICTaBICHUEM
apudmeTHueckoe, MEIHMaHa, | YUCIOBBIX JAHHBIX U ux
HauOoJbIllEE W  HAaWMEHBUIEE | XapaKTEPUCTUKAMHU. Pemenne
3HA4YeHUs, pasMax, AUcIepcus, | MPaKTUYECKUX 3ajad Ha 00paboTKy
CTaHJapTHOE OTKJIOHEHME | YHCIIOBBIX TaHHBIX, BBIYUCIICHUE UX
YHCIOBOro Habopa XapaKTEPUCTHK.

36 IlonsaTnaA: caydailHbI onbIT U | M3ydenue KJIACCHUYECKOI0
Clly4aiiHOe coObITHE, | ONpeAeIeHUs BEPOATHOCTH,
BEPOATHOCTH CIIy4alHOT'O | CBOMCTB BEPOSITHOCTH, TEOPEMBI O
coOBITUS CyMMe BEPOATHOCTEH.

PaccmoTpenue MIPUMEPOB
BBIUUCIICHHUS BEPOATHOCTEM.
Pewenne 3amad Ha BBIYMCIICHHE
BEPOSITHOCTEH COOBITHIA.

37 IlonsTus: TOYKA, npsaMas, | DopmyInpoBka U IPUBEIAECHUE
IJIOCKOCTB, IIPOCTPAHCTBO, | 10Ka3aTEIbCTB IIPU3HAKOB
JIBYI'PaHHBIN YroJl, | B3aUMHOI'O PACIIOJIOKEHUS MPSAMBIX
CKpEIMBAIOIINECS npsiMble, | M IUIOCKOCTEH. Pacno3HaBaHue Ha
[IapaJuIEIbHOCTh U | 4epTekKax U MOJEIAX PA3IUYHBIX
NEPIEHIUKYJISIPHOCTD NPSMBIX U | CIIy4aeB B3aMHOI'O PacIOJIOKEHUS
IJIOCKOCTE, yron MEXIY | IPSIMBIX 51 IJTOCKOCTEM,
IPSIMBIMU, YTOJI MEXIy NPSMOW | apryMEHTUPOBaHUE CBOMX
U IUIOCKOCTBIO, YIOJd MEXIY | CYKICHUH. DopmynupoBaHUE
IUIOCKOCTSIMH, PAacCTOSIHUE OT | ONPENEICHU, IIPU3HAKOB U
TOYKHU 10 IIJIOCKOCTH, | CBOMCTB IapaJuIeIbHbIX u
paccTosiHue MEXAY NPAMBIMH, | IEPIEHAUKYJSAPHBIX  IUIOCKOCTEH,
paccTostHue MEXJy | ABYTPAHHBIX U JIMHEHHBIX YTJIOB.
IIJIOCKOCTSIMU OnucelBaHUE PACCTOSIHUS OT TOYKH

JI0 TUIOCKOCTH, OT MpPsAMOU 10
IJIOCKOCTH, MEXAY IUIOCKOCTSAMH,
MEXKIY CKpELIMBAOIINMUCS
IPSIMBIMHU, MEXKY NPOU3BOJIBHBIMU
(durypamu B mpoCTPaHCTBE.

3-8 [TonsThs: MHOIOTpaHHMK, | OnMcaHue M XapaKTepUCTHKa
CEYeHHE MHOTOTpaHHHUKa, KyO, | pa3IU4HbIX BUJIOB
napajuleJenunen, IpU3Ma, | MHOTOTPAaHHUKOB,  IE€PEUUCIICHHE
NUpaMuJa, ¢burypa U | IX  DJIEMEHTOB W  CBOWCTB.
MIOBEPXHOCTH BpallleHHs, | XapakTepUCTHKa U H300pakeHue

HUATUHApP, KOHYC, Imap, cdepa,
cedyeHus GUTYpBl  BpaIICHHUS,
TUTOCKOCTB, Kacaromascst cepsl,
MWIMHIpa, KOHYyCa, IUIONIAb
IMOBEPXHOCTHU nmupaMubl,
OpU3MBIL, KOHYCa, UWIHHIPA,
momanas cheprel, 00beM KyOa,
MPSIMOYTOJIBHOTO
napajuielienunea a, IHUPaMUIb,
OpU3MBL, I[HIWHApPA, KOHYCa,
mrapa

CEYCHMUS, pa3BepTKH
MHOT'OTPaHHUKOB, BBIYHCIICHHE
Ionaaen MMOBEPXHOCTEH.

[Ipumenenne (axkToB M CcBeAEHUM
13 IaHUMeTpun. O3HaAKOMIIEHHE C

BHUJIAMU CUMMETpUi B
MPOCTpaHCTBE,  (hopMyIHpOBaHUE
OnpeAcIeHU I 51 CBOWCTB.

XapakTepucTuka CHMMETPHH Tel
BpallleHUss W  MHOTOI'PAaHHUKOB.
Hcnonb3oBaHnne  mpuOOpETEHHBIX
3HAHMUW A8 MCCIENOBaHUA W
MOJIETTMPOBAHUS HECJIOKHBIX 3a]1a4.
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O3HakoMJIeHME C BHJIAaMH Tel
BpamieHus, (OPMYJIHPOBAHHE UX
onpeaeIeHuin u CBOICTB.
DopMyIMpOBAHKE TEOpEM 0
CEUECHHMU MIapa IIJIOCKOCTBIO H
IJIOCKOCTH, KacaTellbHOU K cdepe.
XapakTepucTuka M HU300paxKeHHE
Tel BpalleHUs, UX pPa3BEPTKH,
CEUCHHS.

O3HakoMJIeHME €  MOHATHSIMH
IIomaau U o0beMa, aKCHOMaMu |
cBoictBamu.  M3yuenue Qopmyn
I BBIYUCIICHUS mIomanei
MOBEPXHOCTEH MHOTOTPAaHHHUKOB H
TEJI BpaIllCHHUS

39 ITonsTHs: JIBIOKCHHE B | O3HakoMIiIeHHE c MOHSTHEM
MIPOCTPAHCTBE, MOAOOHBIC | ABMKEHUS B MPOCTPAHCTBE.
(Gurypsl B IpOCTPaHCTBE

310 Ilonstus: npsiMoyrosibHasi | O3HaKkOMJIEHUE c MMOHATHEM
cHucTeMa KOOpJIMHAT, | BeKTOpa. M3ydyeHue aexkapToBOi
KOOPJMHATHl TOYKH, BEKTOD, | CHCTEMBI KOOpJAWHAT B
KOOPIMHATHI BEKTOpA, | MPOCTPAHCTBE, IOCTPOCHHUE IO

CKAJIPHOE IPOU3BEIEHUE, YIOll
MEXIY  BEKTOpaMH, CyMMa
BEKTOPOB, [IPOU3BECHUE
BEKTOPA Ha YHCJIO.

3alaHHBIM KOOpJIMHATaM TO4YEK MU
IJIOCKOCTEH, HaxoXXJIeHHUE
KOOpAMHAT TouYeK. Brruncienue
pacCTOSIHUM ~ MEXJIy  TOYKaMHU.
W3y4yeHne CBOHCTB  BEKTOPHBIX
BEJIMYUH, MPaBUI  Pa3JIOKECHUS
BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, IIpaBUII
HAXOXKJEHUsI KOOPAUHAT BEKTOpa B
MPOCTPAHCTBE, MPABUJI JECUCTBUN C
BEKTOpaMH, 3alaHHBIMU
KOOpJAMHATaMU. IIpumenenne
TEOpUM IIPU PpELICHUH 3a7a4 Ha
JNEUCTBUS C BeKTOpaMH. M3ydenue
CKAJIIPHOTO IIPOU3BEICHUS
BEKTOpPOB, BEKTOPHOTO YpPaBHEHMS
IpsIMOM ¥ TI0CKOCTH. [IpuMeHeHue
TEOPUM IIPU PpELICHWH 3aJad Ha

JNIEUCTBUSA c BEKTOPaMH,
KOOpJAMHATHBIN METO/,
MPUMEHEHUE BEKTOPOB IS

BBIUMCIICHUSI BEJIMYHMH YIJIOB M
paccToIHUI




11

1.3. Pacnipene/ienne olleHUBAHUS Pe3yJIbTATOB 00yUYeHHs 10 BHIAM KOHTPOJIS

Kox U HamMeHoBaHMe 3JIeMEHTa yMeHI/Iﬁ HJIHA

Buabl arrecTanuu

3HAHMH . Ilpomesxcymounas

Texywuti KoHmpow

ammecmayus

Y 1 - Bjgagetb METOJaMH JIOKA3aTENIbCTB, | Y CTHBIM onpoc | KonrponbsHas
QITOPUTMAaMH  pelieHust 3a1ad; (OpMyJIHpPOBATH | TECTUPOBAHUE, pabora
onpezeNieHusl, aKkCMOMbl M TEOpPEMbl, MPHUMEHSThH | OleHKa BbInoiaHeHus | (1 cemectp),
UX, IPOBOJUTH JI0OKA3aTEIbHBIE PACCYKJIEHUS B | IPAKTUYECKOTO ud.3aueT
XOJI€ pelIeHus 3a/1a4 3aHSTUS (2 cemectp).
Y 2- BBIIONHATH BBIUKMCICHUE 3HAYEHUW U | YCTHBIN onpoc | KonrponbsHas
npeoOpa3oBaHusl BBIPAKEHUH CO CTENEHAMHU WU | TECTUPOBAHHUE, pabota
norapupmamu, npeoOpa3oBaHUs JIpoOHO- | omleHKa BbIoHEHH | (1 cemectp),
palMOHAIBHBIX BBIPAKEHUM MIPaKTUYECKOIO ud.3aueT

3aHSTHS (2 cemectp).
V3- nccnenoBaTh B IPOCTENIINX ciTydasx QYHKIUH | Y CTHBII orpoc | nug.3aver
HA MOHOTOHHOCTb, HAaxOJUTh HAWOOJBIINE U | TECTUPOBAHUE, (2 cemectp).
HaVMEHbIIME  3HAueHUs  (QYHKIUWIA; CTPOWTH | OIIEHKA BBITOJHEHHS
rpagukd  MHOTOYIEHOB C  KCIOJB30BAaHHEM | MPAKTHUYECKOTO
anmapara MaTEeMaTHUYeCKOI0 aHaliu3a; INPUMEHAThH | 3aHSATHS
MPOU3BOIHYIO MPH PEIICHUU 33/1a4 Ha JBI)KCHUE;
pelarh MpaKkTUKO-OPUEHTUPOBAHHbBIE 33Jaud Ha
HauOoNbIIME W HAUMEHbIIME 3HAYEHHs, Ha
HAX0XJIEHUE YTU, CKOPOCTH U YCKOPEHUSI
Y4-ctpouts rpaduku  HU3YYEHHBIX  (QYHKIHH, | Y CTHBIH ompoc | nud.3auer
UCTIOJIB30BaTh IpadUKKU MpU M3YYCHUHU TPOLECCOB | TECTUPOBAHUE, (2 cemectp).
U 3aBHCHMOCTEH, MpU pEeUIeHUH 3a7ad U3 JPYTUX | OLEHKA BBITOJHEHHS
y4eOHBIX MPEIMETOB U 3aj]a4 U3 peasibHOM JKU3HM; | IPAKTUYECKOTO
BbIpaxaTh (opMyramMH  3aBHCHUMOCTH  MEXAY | 3aHATHS
BEJIMYHMHAMU
V5-pemiate TEKCTOBBIE 3aJaud Pa3HBIX TUMNOB (B | YCTHBIN onpoc | Konrponbnas
TOM 4HCII€ Ha TMPOLEHTHI, JOJIM M 4YacTH, HA | TECTUPOBAHHUE, pabora
JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB M YCIYT, | OlleHKa BelnosHeHus | (1 cemectp),
HaJIOTH, 3aJ1a4M U3 00JIACTH YIPABJICHUS JIMYHBIMU | IPAKTUYECKOTO nug.3a4yer
u CeMEHHBIMU ¢dbuHaHCaMM); COCTAaBJISITh | 3aHATUSA (2 cemectp).
BBIpQXXECHHS, YpaBHEHHUS, HEPaBEHCTBA M HX
CUCTEMBl IO YCIOBHIO 3aJadd, MCCIEA0BaTh
MOJTy4YE€HHOE pelieHue u OLICHUBATh
PaBJOIN0I00HOCTh PE3YJIbTATOB
VY6- u3Bnekarb, HHTEPIPETUPOBATh UHPOPMAIIHIO, | Y CTHBII omnpoc | nud.3auer
MPEJCTaBICHHYI0 B Ta0nWIaxX, Ha JauUarpaMmax, | TeCTUPOBaHHUE, (2 cemecTp).
rpadukax, OTpa)karollyl0 CBOWCTBAa pEAIbHBIX | OLIEHKA BBIIOJHEHUS
IIPOLIECCOB u ABJICHUM; MPEACTABIATH | IPAKTUYECKOTO
MH(OpPMALIMIO C TOMOIIBI0 TAOIHIl M JAUarpaMM; | 3aHSITHS
UCCIIEI0BATh CTAaTUCTUYECKHE JIaHHBIE, B TOM
YyHuclie ¢ NPUMEHEHHEM TIpadUuecKux METOIOB H
JIEKTPOHHBIX CPEACTB
V’7- BBIYMCIATH BEPOSTHOCTh C MCIOJIB30BaHUEM | Y CTHBIN omnpoc | nud.3ayer
rpadu4ecKux METO/AOB; MPHUMEHATh (HOPMYJIbI | TECTUPOBAHUE, (2 cemecTp).
CIIOKEHHS U yMHOXEHHS BEPOATHOCTEH, | OLIEHKA BBIMOJIHEHUS
KOMOHMHATOpHBIE (PaKThl ¥ HOPMYIIBI PU PEHICHUH | MPAKTUYECKOTO
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3a7a4;  OLIEHUBATh  BEPOATHOCTH  pEAIbHBIX | 3aHATUSA

COOBITHI; 3HaKOMCTBO co Clly4aliHbIMHU

BEJIMYMHAMHU; yMEHHME [PUBOAUTH  IPUMEPHI

IPOSIBJIIEHUS 3aKOHA OOJIBIIMX YKMCET B IPUPOAHBIX

U OOIIECTBEHHBIX SIBICHHIX

VY 8-n300pakaTh MHOTOTPAaHHUKH M TIOBEPXHOCTH | Y CTHBII onpoc | aud.3auer

BpAaILlCHHS, UX CEYEHHUS OT PYKH, C IOMOILIBIO | TECTUPOBAHHUE, (2 cemectp).

YEpPTEKHBIX ~ MHCTPYMEHTOB M JIEKTPOHHBIX | OLIEHKA BBINOJIHEHUS

CPEJICTB; pacrno3HaBarb CUMMETPHUIO B | IPAKTUYECKOTO

IPOCTPAHCTBE; pacrio3HaBaTh  I[PaBWJIbHBIC | 3aHATHUS

MHOTOTPaHHUKHU

V9- HCOOJIL30BaTh  OTHOIICHHWE  IUIOINAfei | Y CTHBRIN onpoc | aud.3auer

MOBEPXHOCTEH M 00BEMOB MOAOOHBIX (PUTYp TpU | TECTUPOBAHUE, (2 cemectp).

peLIeHnH 3a1a4 OLIEHKA BBIIOJHEHUS
IPAKTUYECKOIO
3aHATHUS

V10- BBYHUCIATH TEOMETPUUECKHE BEJIMYUHBI | Y CTHBIN ompoc | nud.3aueT

(nuHA,  yroa, IJOW@Ab, O00bEeM, IUIOMIA[b | TECTUPOBAHUE, (2 cemectp).

MOBEPXHOCTH), UCIOJB3YsS M3YUCHHBIE (DOPMYIIBI U | OIIEHKA BBITOJHEHHS

METO/1bI IPaKTUYECKOI0
3aHSTHUS

V11- HaxXOOUTh C TOMOUIBIO M3YyYEHHBIX (GOpPMYI | YCTHBIN orpoc | nug.3aver

KOOpJIMHATBl ~ CEepPEeUHbl OTpPEe3Ka, PacCTOSIHUE | TECTUPOBAHUE, (2 cemecTp).

MEXJy IByMsI TOUKaMU OLICHKAa BBIMIOJIHEHUS
IPaKTUYECKOTI0
3aHSTHUS

3HAaTh:

3 1 - noHATHS: CTENEHb YnCIa, Jorapudm 4ucia; VYcerHbIi onpoc | Konrponbnas
TECTUPOBAHUE, pabora
olieHKa BblnosiHeHUs | (1 cemectp)
IIPAKTUYECKOTO nud.3aueT
3aHSTHS (2 cemectp).

32 - NOHATHS: palMOHAIbHbIE, WUPPALMOHAIBHBIE, | Y CTHBIN onpoc | KourponbHas

MOKa3aTelbHbIE, CTENEHHbIE, JIOTapu(pMUUYECKHUE, | TECTUPOBAHUE, pabora

TPUTOHOMETPUUYECKHE YpaBHEHHs M HEPaBEHCTBa, | OLleHKa BbInonHeHus | (1 cemectp)

UX CHCTEMBI; MIPaKTUYECKOTO nud.3a4er
3aHATHSA (2 cemecTp).

).

3 3- moHATH: (QYHKLUSA, HEeNpepblBHAS (YHKIMA, | Y CTHBIH orpoc | nu¢.3a4er

NpOU3BOJHAs, NepBooOpa3Hasi, ONPEIENICHHBIN | TECTUPOBAHUE, (2 cemectp

UHTETpaJl; YMEHHE  HAaxXOJIUThb  IPOU3BOJHBIE | OLIEHKA BBIIIOJHEHUS

AIIEMEHTApHBIX (DYHKIIMHA, HUCIOJIb3Ysl CIPaBOYHBIE | MPAKTUYECKOTO

MaTepUabl; 3aHSTHS

34- TIOHATHSA: palMoOHaIbHAS ¢byHkuus, | YCTHBIN onpoc | Konrposbhas

nokaszarenabHas (YHKUUS, CTerneHHas (yHKIMA, | TECTUPOBAaHUE, pabota

norapudmuueckas QyHKIIHs, TPUTOHOMETPUYECKHE | OolleHKa BblnogHeHus | (1 cemectp),
¢byHK1MHU, 0OpaTHbIE (HYHKIMHU; MIPaKTUYECKOTO nud.3aueT
3aHSTUS (2 cemectp).

35- mousATHA: cpeaHee apudMeTHUECKoe, MeIuaHa, | Y CTHBIH orpoc | nu¢.3a4er

HauOosblllee M HaUMEHbIee 3HAueHUs, pa3Max, | TECTUPOBAHUE, (2 cemectp).

AUCTICPCHUA, CTAHAAPTHOC OTKJIIOHCHUC YHMCIIOBOI'O

OIICHKA BbIIIOJHCHUA
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Habopa; MIPaKTUYECKOIO
3aHSTUS
36- NOHATUA: CIAy4YailHBIH ONBIT M ClIydyallHOE | Y CTHBIN orpoc | nug.3a4er
cOOBITHE, BEPOSITHOCTD CIyYallHOTO COOBITHS, TECTUPOBAHHUE, (2 cemectp).
OLICHKAa BBIIIOJIHEHUS
MPAKTHYECKOTO
3aHATHUS
37- MOHSATHUSA: TOYKa, IMIpsAMas, IUIOCKOCTb, | ¥ CTHBIN onpoc | KonrponbsHas
IIPOCTPAHCTBO, JByTpaHHbIN yToJl, | TECTUPOBAHUE, pabota
CKpEIMBAIOIIMECs TpsMble, MapajUIeIbHOCTh U | OleHKa BbinoiaHeHus | (1 cemectp)
NEPIEHIUKYJISPHOCTD NPSAMBIX U INIOCKOCTEH, YToJl | MPAaKTUYECKOTO
MEXIy NOpSIMBIMH, Yroll MEXAy MpsIMOW U | 3aHATHS
IUIOCKOCTBIO,  Yrojl ~ MEXHAy  IUIOCKOCTSIMH,
paccTosiHue OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHHE
MEXTY NPSMBIMH, paccrosiHue MEXIy
MJIOCKOCTSIMU;
3-8- IIOHATHA: MHOI'OTPaHHUK, cedyeHue | Y CTHBIN orpoc | nug.3aver
MHOTOTpaHHHKa, KyO, Mapajienenure]], npu3Ma, | TECTUPOBaHUE, (2 cemectp).
nupamuaa, (Gurypa W TMOBEPXHOCTh BpPAIICHHS, | OIIEHKA BBITOJHEHHS
HWIMHIpP, KOHYC, wap, cdepa, cedeHus (GUTYpHl | IPAKTUYECKOTO
BpallleHusi, IUIOCKOCTb, Kacaromascs cdepsl, | 3aHATHS
HWIMHIpa, KOHyca, IUIOMAAb  IOBEPXHOCTU
NUPAMU/JIbI, IPU3MBI, KOHYCa, LWJIMHAPA, IUIOMIAlb
chepsl, 00beM KyOa, MPSIMOYTOJIBHOTO
napajuieJenune1a, TMpaMuIbl, IPU3Mbl, LUIHHIPA,
KOHYca, I1apa;
39- nmoHATHS: JOBMKEHHE B  IPOCTPAHCTBE, | Y CTHBIM ompoc | nud.3aueT
Mo00HbIE PUTYPHI B IPOCTPAHCTBE; TECTUPOBAHHUE, (2 cemectp).
OLIEHKa BBIIOJHEHUS
MIPaKTUYECKOTO
3aHSTUS
310- MOHATHA:  IPSIMOYTOJIbHAsI ~ CHUCTEMa | Y CTHBIN onpoc | Konrposnbnas
KOOpJMHAT,  KOOpPAMHATBl  TOYKH,  BEKTOp, | TECTUPOBAHUE, pabora
KOOpJIMHAThl BEKTOpa, CKAJSpHOE NPOU3BEJCHHE, | OlleHKa BbINoJaHEeHUs | (1 cemectp)
yroJl MEXKIYy BEKTOpaMH, CYMMa BEKTOpOB, | IPAKTHYECKOTO
IIPOU3BE/ICHUE BEKTOPa Ha YUCIIO. 3aHSTHS
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1.4. PacnpeaeneHue TUNOB OLUEHOYHbIX CPEACTB MO 3/IEMEHTAM 3HaHUN U YMEHWI TEKYLLLETO KOHTPOASA

Coaepixanue y4eOHOro

Tun KOHTPOJILHOI'0 3aJaHUS

Marepuajia mo mnporpamme | Y1 | Y2 V3 |V4 V5 |V6 | Y7 |¥V8 | V9 [ V10 (V1 3 313 (33 313 (33
YI/MJK 1 1 3 14 |5|6 7 18 1910
Paznea 1. IToBTOpEHHE Kypca MATEMATHKH OCHOBHOW IIKOJIbI
Tema 1.1. Yucna u Bbrumcienus. | /
Boipaxkenus u npeoOpa3zoBaHus
Tema 1.2. Teomerpuss  Ha 7
TJIOCKOCTH
Tema 1.3. [IponienTHBIE 7
BBIYHCIICHUS
Tema 1.4, VYpaBHeHus u 7
HEpPaBEHCTBA. Cucremsl
ypaBHEHUH
Tewma 1.5. BxoHOM KOHTPOJIB 7
Paznean 2. IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE
Tema 2.1. OcHOBHBIE TIOHATHSA | 7 6,
CTEpEOMETPHH. 7
Pacnonoxxenne MIPSIMBIX u
IIJIOCKOCTEN
Tema  2.2.  IlapamnenbHOCTH | 7 6,
NpSIMBIX, TPSIMON U TJIOCKOCTH, 7
IIJIOCKOCTEN
Tema 2.3. IlepneHaukynsspHOCTH | 7 6,
MPSIMBIX, TPSIMOH W IUIOCKOCTH, 7
IIJIOCKOCTEN
Tema 2.4 Pemenune  3agau. 7 6,
[IpsmMble W IUIOCKOCTH B 7
MIPOCTPAHCTBE
Paszpnea 3. KoopanHaThl 1 BEKTOPbI
Tema 3.1. JlexapToBbI 6,7

KOOpJIMHAThl B TPOCTPAHCTBE.
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Paccrostane MEKY JIBYMsI
ToukamMu. KoopInHAThl cepenHbI
OTpe3Ka

Tema 3.2. Bexropsl B 6,7
MPOCTPAHCTBE.  YIOJI  MEXIY

BEKTOPaMH. CkasipHOe

MIPOU3BE/ICHNE BEKTOPOB

Tema 3.3. [TpakTHko- 6,7

OPHUCHTHPOBAHHBIC 3aga4un Ha
KOOpI[PIH&THOﬁ IIJIOCKOCTH

Pa3znea 4.

OcHoBbl Tpuronometpuu. T

HUT'OHOMET

WYCCKUE PYHKIMH

Tema 4.1. TpuroHoMmerpuueckue
(GYHKIMK TIPOM3BOJIBHOTO YIIA,
gyucna. PaguanHas u TpamycHas
Mepa yria

7

~N o

Tema 4.2, OCHOBHEBIE
TPUTOHOMETPUYECKHE TOXKJIECTBA.

Tema 4.3. Tpuronomerpuyeckue
¢byHKIMH, WX  CBOHCTBA U
rpaduku

~NOoOONO®

Tema 4.4. Tpuronomerpuueckue
YpaBHEHHUSI

~N o

Paznea 5.

IIpousBoanasn

(pynkuumn, e

¢ IpMMeHeHue

Tema 5.1. [ToHsiTHE TPOU3BOAHOIA.
DopmyIsl u npaBuia
b depeHIIMpOBaHUS

7

Tema 5.2. Ilpon3BogHble CyMMBI,
pa3sHOCTH MIPOU3BEICHNUS,
4acTHOTO

Tema 5.3. T'eomerpuueckuili wu
(bu3nUecKuil CMBICI IPOU3BOIHON

Tema 5.4. OuznyecKkuil CMBICI
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MIPOU3BOAHOMN B
poeCCHOHAIBHBIX 3a]1a4ax

Tema 5.5. MOHOTOHHOCTh
¢bynknuu.  Todku  dKCTpeMyMma
Uccnenosanue byHKIMI u
MTOCTPOCHUE IPaPUKOB

Tema 5.6. HauOGombinee u
HaMMEHbIIICe 3HAYCHUS (YHKIHH
HaXO)KI[eHI/Ie OIITUMAJIBHOT'O
pe3ynbraTa c [IOMOILBIO
HpOI/I3BOI[HOI>'I B HpaKTI/I‘-IeCKI/IX
3ajauax

Paznen 6

MHOrorpaHHUKH

U TEJJa BpallCHUust

Tema 6.1. .
Mmuororpannuku.lIpusma, ee
cocTaBisitolye, ceuenue. Ipsmas
Y TIpaBUJIbHAS TIPU3MBI

Tema 6.2. Ilapannenenunen, xyo0.
Ceuenue Ky0a, mapajjiesIeume/I

7

Tema  6.3. Ilupamuma, ee
COCTaBJISIOLINE, CEYEHUE.
[IpaBunbHas ApaMuaa.
YcedeHHas nupaMuja

Tema 6.4. BoxoBag u TOJHAS
MTOBEPXHOCTh MPHU3MBI, TUPAMHU/IBI

Tema 6.5. [Ipumepsl cuMMeTpuii B
npodeccun

Tema 6.6. [IpaBuiibHBIE
MHOTOTPaHHHUKH, UX CBOWCTBA

Tema 6.7 UHwmuugp, ero
COCTAaBIIAIOLINE. Ceuenue
LIWJIAHIpA
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Tema 6.8. Konyc, ero
cocrasisitonre. CeueHue KoHyca

Tema 6.9. Ilap u cdepa, ux
CEUYCHUS

Tema 6.10. O0beMBl U IIIOMAAH
MOBEPXHOCTEH Tell

Tema 6.11 KomOunamuun
MHOTOTPAaHHUKOB M TEJI BPAIICHHSI

Pazgen 7.

IlepBooGpa3nas GyHKIUH

,een

DUMCHCHHC

Tema 7.1. [TepBooOpa3nas
¢ynkiyn. [IpaBnna HaxoXIeHUS
1EepBOOOPaA3HBIX [Tnomanp
KPHUBOJIMHEWHON Tpamnenuu.
®opmyna HeroToHa - Jlelbuuua

7

Tema 7.2. HeompeneneHHbI U
ONPEJICTICHHBIN HHTETPAJIbI

Tema 7.3. OnpeneneHHbIN
MHTErpaJ B )KU3HU

Pa3zgea 8

Crenenu u xopau. Crenennas

GyHKuusA

Tema 8.1. CrenenHas ¢yHKIus,
€€ CBOMCTBA

7 7

Tema 8.2 [IpeobpazoBanue
BBIDOKECHUM C€ KOPHAMM II-Oi
CTENEeHU

Tema 8.3. CsoiicTBa cCTeleHU C
paHI/IOHaJ'H)HBIM )41
JIEACTBUTEIILHBIM ITOKA3aTEIIMUA

Tema 8.4. Pemenue
MPPALMOHAIBHBIX YPaBHEHHH W
HEPABEHCTB

Pazgen 9.

IHoka3aTenbHast GyHKUUA

Tema 9.1. Iloxa3zarenbHas

71 ] 7]

|
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byHKIHMs, ee CBOWCTBA

Tema 9.2 Pemrenue 7 7
[IOKA3aTEC/IbHBIX ~ YPAaBHEHUU W

HEPABCHCTB

Tema 9.3. CucreMsl 7 7
MMOKA3aTeIbHBIX YPABHCHHIM

Tema 9.4. Pemienue 3amau. 7

[TokazarenpHasi PYHKIIHS

Tema 10.1.

Jlorapudm uucia. lecsatu

YHBIA M HA

TYPAJIbHbIN JIOrapu(Mbl, YUCJIO €

Tema 10.1. Jlorapudgm uyucna. 7 7|7
JlecATUUHBIA W HaATypalbHBIH

sorapuMbl, YUCIIO €

Tema 10.2. CaoiicTBa 7 7|7
JorapugmMoB. Onepanus

norapuMUpOBaHUS

Tema 10.3. Jlorapudmudeckas 7 7 7
¢$yHKIMS, ee CBOWCTBA

Tema 10.4 Pemenne 7 7
JorapuMHUUECKUX YpaBHEHUH U

HEPaBEHCTB

Tema 10.5. Jlorapudpmer B 7 7
PHUPOJIE U TEXHUKE

Tema 10.6. Pewenune 7 7

Jlorapudmsl. Jlorapupmuyeckas
¢dyHKUMA 3a7a4.

Paszpnea 11. DJIeMeHThl KOMOMHATOPUKH, CTATUCTHUKH U TEOPHH BEPOSITHOCTEH
Tema 11.1. OcHOBHBIE 7
KOMOWHATOPUKH TIOHSITHSL.
CoOpITHE, BEPOSITHOCTh COOBITHS.
Cnoxenue " YMHOKEHUE
BEPOATHOCTEMN
Tema 11.2. BeposTHOCTE B 7
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podecCHOHANTLHBIX 331a9ax

Tema 11.3. JuckperHas 7 7
Cly4ailHash BEJIMYMHA, 3aKOH €€

pacnpezeneHus

Tema 11.4. 3anauun 7 7

MaTeMaTHYeCKON CTaTUCTUKU
Ha IPAaKTHKE

Tema 11.5. CocraBsienne tabaui] 7 7
U IWarpamMmm

Paznen 12. YpaBHeHHsI M HEPABEHCTBA
Tema 12.1. PaBHOCHMIBHOCTH 7

ypaBHEHHI 1 HepaBeHCTB. OOIHe
METO/IbI PEIICHHSI

1.5. PacnpeneJieHre TMnoB oLeHOYHbIX CPEACTB N0 3/1EMEHTAM 3HAHWUI U YMEHWI, KOHTPOAMPYEMbIX HA MPOMEXKYTOYHOM aTTecTaumm

Conep:kanue Tun KOHTPOJIBLHOTO 3aIaHUS
yuyeOHOro marepuana | Y1 Y2 VY3 (V4 |V¥V5 |[V6|YT7 |¥V8|VY9 V10| V1l |31 32 |33 34 135(36(37 |38 |39]|310
no nporpamme
YI/MIK
Paznen 2. IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
Tema 2.1. OcHOBHEIE 3 3

TIOHSATHUSL CTEPEOMETPHUH.
Pacnonoxenue npsameix u
IJIOCKOCTEN

Tema 2.2. 3 3
[TapannensHOCTH
NpsAMBIX,  OpsAMON U
IUIOCKOCTH, TNTIOCKOCTEH

Tema 2.3. 3 3
[lepnenauKyIsIpHOCTH
OpsIMBIX, TOpSAMOM U
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IIOCKOCTH, TNIOCKOCTEH

Tema 2.4 Pemenue 3aau.
[IpsiMblE M IIJIOCKOCTH B
MPOCTPAHCTBE

Pa3znea 3.

Koopaunartsl

H BEKTOPbLI

3,9

3,9

Tema 3.1. [exapToBbI
KOOPJAMHATHI B
IIPOCTPAHCTBE.
Paccrosinue MEXIy
TBYMSI TOYKAMH.
Koopnunatel  cepenuHbl
OTpe3Ka

3,9

3,9

Tema 3.2. Bekrtopsl B
IIPOCTPAHCTBE. VYron
MCKOY BCKTOpaMHU.
CkansipHoe

IPOU3BECHNE BEKTOPOB

3,9

3,9

Tema 3.3. Ilpaktuxo-
OpUEHTHUPOBAHHbBIE
3aJla4¥ Ha KOOPJIMHATHOU
IJIOCKOCTH

3,9

3,9

Pazpgea 4.

OCHOBBI T

HTOHOMET

un. T

HUIo

HOMECTPHYECCKHE

GyHkumn

Tema 4.1.
Tpuronomerpuyeckue
GYHKIUMH TPOU3BOJIBHOTO
yria, unucia. Paguannas n
rpajycHas Mepa yria

9

Tema 4.2. OcHOBHEIE
TPUTOHOMETPUIECKHE
TOXKIECTBA.

Tema 4.3,
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Tpuronomerpuueckue
(GyHKIMHU, UX CBOWCTBA U
rpaduKu

Tema 4.4.
Tpuronomerpuueckue
YPaBHEHHUS

Pazgea 5.

OM3BOJAHAsA (l)yHRIII/II/I, €C IPUMCHECHUE

Tema  5.1.  Ilousarue
pou3BOAHON. DOpMyJIb
u IpaBuJIa
g depeHnpoBaHus

Tema 5.2. IlpousBogHbie
CYMMBI, pa3HOCTH
MPOU3BEICHHUSI, YaCTHOTO

Tema 5.3.
I'eomerpuueckuii u
buznueckuit CMBICI
IIPOU3BOJIHOM

Tema 5.4. ®usznueckuit
CMBICII TIPOHU3BOJAHONW B
npodeccuoHaNbHBIX
3aj1ayax

Tema 5.5. MOHOTOHHOCTB
GyHKIUH. Touku
JKCTpEMyMa
UccnenoBanue GyHKIMiA
¥ TIOCTpOeHue TpaduKoB

Tema 5.6. Haunbonpiee u
HauMEHbIIIEe  3HAYEHUS
¢bynkiuun  Haxoxnaenue
OIITUMAJIEHOTO

pe3ysbTata C TOMOIIBIO
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MIPOU3BOAHOMN B
MPAKTUYECKHUX 3a]a4ax

Pa3nen 6

MHOFOFpaHHI/IKI/I "

TEJIAa

Bpall

CHUSA

Tema 6.1.
Mmuororpannuku.lIpusma,
ee COCTaBJIAIOLINE,
ceuenue. llpamas wm
IIPaBWJIbHASL TPU3MBI

Tema 6.2.
[Mapannenenumnen,  Kyo.
Ceuenue KyOa,
napauIeIenuIea

Tema 6.3. Ilupamuma, ee
COCTaBJISIOLINE, CEUYCHHUE.
[IpaBunbHas nupamuga.
YcedeHHas nupaMuja

Tema 6.4. bokoBas wu
oJIHasA MMOBEPXHOCTH
MIPU3MBI, TUPaAMUIbI

Tema 6.5. Ilpumepst
CUMMeETpUil B mpodeccuu

Tema 6.6. IlpaBusnbHbIE
MHOTOI'PaHHUKH, uxX
CBOMCTBA

Tema 6.7 Uununnp, ero
cocrasitrone. Ceuenne
[WIMH]IpA

Tema 6.8. Konyc, ero
cocrapistone. CedeHne
KOHycCa

Tema 6.9. llap u coepa,
HUX CEUCHUA
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Tema 6.10. O0beMbl U
IUIOIIAA  [TOBEPXHOCTEH
TN

Tema 6.11 KomOunanmu
MHOTOTPAaHHUKOB U T
BpAaIllCHHUS

Pazgen 7.

IlepBooOpa3Has GyHKIHH, ee IPMMEHEHHE

Tema 7.1.
IlepBoobOpazHas
byHKIUH. [TpaBuna
HAXO0XJICHUS
epBOOOPA3HBIX
[Inomane
KPUBOJIMHEUHOM
Tpamnenuu. ®opwmyiia
Herorona - JleitOaunna

9

Tema 7.2.
Heonpenenennsiii u
ONpeAeICHHbIN
MHTErpaJIbl

Tema 7.3. OnpeneneHHbIN
MHTErpaJ B )KU3HU

9

Pa3zgea 8

Crenenn u kopHu. CreneHHas PyHKIHSA

Tema 8.1. Crenennas 3,9 3,9 3,9
¢$yHKIHS, ee CBOWCTBA

Tema 8.2 3,9 3,9 3,9
ITpeoOpa3oBanue

BBIPAXKEHHI C KOPHIMH II-

O} CTENECHU

Tema 8.3. CsoiicTBa 3,9 3,9 3,9

CTEIIEHU c
palMOHATBHBIM u
JNIEVCTBUTENbHBIM
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IIOKa3aTCIsIMU

Tema 8.4. Pemrenue
HPppauoOHaIbHBIX
ypaBHEHUI U HEPABEHCTB

3,9

3,9

3,9

3,9

3,9

3,9

Pazgen 9.

Ioka3aTenbHast QyHKUIMS

Tema 9.1. Iloka3arennpHas
(byHKIHs, ee CBOWCTBA

3,9

3,9

3,9

Tema 9.2 Pemrenne
MOKa3aTeIbHBIX
ypaBHEHUH U HEPABEHCTB

3,9

3,9

3,9

Tema  9.3. CucreMsl
[I0Ka3aTeJIbHBIX
YpaBHEHUU

3,9

3,9

3,9

Tema 94. Permrenue
3a7ad4. ITokazarensHas
byHKIUSA

3,9

3,9

3,9

Tema 10.1.

Jlorapugm yunciaa. JlecATHYHBIN U HATYPAJIbHBIA

Jorapu¢pmsi,

YucJjo €

Tema 10.1. Jlorapupm
yucia. JlecaTUYHBIA U
HATypaJbHbIN
Jorapu@msl, YUCIO €

3,9

3,9

3,9

Tema 10.2. CsoiicTBa
norapudmoB. Omneparust
norapuMUpOBaHUS

3,9

3,9

3,9

Tema 10.3.
Jlorapugmuueckas
GbyHKIUS, ee CBOMCTBA

3,9

3,9

3,9

Tema 104  Pemenue
JorapuMUIEeCKUX
YpPaBHEHU U HEPABEHCTB

3,9

3,9

3,9

Tema 10.5. Jlorapudmsl B

3,9

3,9

3,9
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IIPUPOJIE U TEXHUKE

Tema 10.6. Pemenue

Jlorapugmer.
Jlorapudmuaeckas
GbyHKIMS 3370a4.
3,9 3,9 3,9
Pazgea 11. DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH H TEOPUH BePOSITHOCTEI
Tema 11.1. OcHoBHBIC 9 3,9
KOMOWHATOPHUKH
TTOHSTHSL. CobpbiTHE,
BEPOSITHOCTh  COOBITHSL.
CrnoxxeHue M yMHOXKEHHE
BEPOATHOCTEMN
Paznea 12. YpaBHeHUsI U HEPABEHCTBA
Tema 12.1.
PaBHOCHIIBHOCTB

ypaBHEHU U HEPABEHCTB.
OO6mre MEeTOIbI pelIeHUs
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2.

2.1. Ha3nauyenune

CIHEOUP®UKALIUA OHEHOYHbLIX CPEACTB

Crneuundukanueid ycTaHaBIUBAIOTCA TpeOOBaHHS K COACPXKAHUI U O(OPMIICHHUIO
BapHaHTOB OLIEHOYHOTO CPEACTBA MpaKTU4ecKas pabora

[IpakTudeckass paboTa NpeAHA3HAYCHA IS MeKyue2o0 KOHMpoas W OLCHKH 3HAHUU U

YMEHHUI CTYJEHTOB IO

nporpamme ydeOHor muctmmimabel COO.01.07 Marematuka

u

oOpaszoBarenbHOi nporpammbl CIIO no cnenmnansHoctn 43.02.16 Typusm u rocTenpuuMCTBO

2.2KOHTHHI€HT aTTecTyeMbIX: cmydenmsl 1 Kypca
2.3 @opMa M YCJIOBHS aTTECTANMU: TEKYIIUA KOHTPOJb MPOXOIUT B BUJC BBITOIHEHUS
3a/laHul TPaKTUYECKOl paboThl, MPOMEXKYTOUHAas aTTecTaluus B Qopme
paboter ( 1 cemectp) W 3auer ¢ oOneHKoWa ( 2 ceMecTp HA) MPHU TOJOKUTEIHHBIX

pe3ysbTatax TeKyIero KOHTPOJs.
2.4 BpeMs BbINOJTHEHUSA:

NOJAroTOBKa 5 MUH,;
BbIIIOJTHEHWE 2 yac 50 muH;
opopmieHue M cjaya 5 MHH.
Bcero 3 wgac 0 MUH

KOHTPOJbHOU

2.5 PexomenayeMasi juTepatypa 1Jsi pa3paGoTKH OLEHOYHBIX CpPeICTB U MOATOTOBKH,

00y4YaKOIIUXCSH K aTTeCTALMH.

KuuroooecneyeHHocTh

00111€600pa30BaTeIbHBIX YUPEKACHUH : 0a30BBII
ypoBeHb. - Mockga : [Ipocsemenue, 2021. - 463
C.

Bbubauorpadguyeckoe onucaHue U3IAHUSA OcHoBHasi/ Kon-5o
(aBTOp, 3ar;1aBHE, BH/I, MECTO W I'0/l H31aHUA, | IONOJTHUTETbHAS K3 B 61t 6..]1 DJIEeKTPOHHBI
KOJI. CTP.) JurTeparypa Cfl 63V ‘| e pecypcbi

AnreOpa 1 Hayajla MaTeMaTHYECKOTO aHaIM3a. ) .
10-11 xnaccel. ba3oBelii 1 yriTyOJICHHBIH YPOBHU : %mp
yuebHuk / 1. A. Anumos, FO. M. Konsarun, M. jocH ro'duc,[/215744
B. Tkauesa, [u ap.]. - 12-e uzn., crep. - Mocksa : 3
[Tpoceemenue., 2024. - 464 c. C
boromonos, H. B. https: //urait.ru
Maremaruka : yueonuk s CI1O / boromonos H. bcooie /56067
B., Camoiinenxo I1. U. - 5-e u3z., nep. u gor. - OcH: -
Mockaa : IOpaiit, 2025. - 401 c. —
Amumos, 111, A.
AnreOpa 1 Hayajla MaTeMaTHYECKOTO aHaIM3a.
10-11 xmacc : yaeOHUK IS o 68

Maremaruka: anredpa u Havyasa
MaTeMaTu4ecKoro aHajin3a, FeOMEeTpHsl.
['eomerpus : 10—11-if kmaccel : 6a30BbIN U
yriyOsieHHBIN ypoBHH : yuebnuk / JI. C.

J10I1

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

HpaKTquCKHe 3aHATHUA 110 MATEMATUKE .

Atanacsia, B. ®@. byty3os, C. b. Kagomiies [u gOdUCt/215704
np.]. — 12-e u3g., ctep. — Mocksa : =
[Tpoceemnienue, 2024. — 287, [1] c. : n.

lboromoios, H. B. o https://urait.ru

bcode/56891



https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://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/2157048
https://urait.ru/bcode/568915
https://urait.ru/bcode/568915
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yae6Hoe mocobue / H. B. boromonos. — 11-¢
n31., mepepad. u mon. — Mocksa : FOpaiit, 2025.
— 571 c.

[$2]

I'yces, B. A.

['eomerpus : yuebnoe nmocodue st CI1O / B. A.
['yces, U. b. Koxxyxos, A. A. IIpokodreB. — 2-¢ |mon
u31., ucnp. u gon. — Mocksa: Opaiit, 2025. —
280 c.

https://urait.ru
/bcode/56522

6

3. BAPUAHTbBI OHEHOYHBIX CPEJICTB

Pa3nea 1.I1oBTOpeHNe Kypca MATEMATHKH OCHOBHOM HIKOJbI.

« JledicTBHSI HAL YUCTAMID).

2. Haiinute 3HaYeHNE BHIPAKEHUS

3. Haiinure 3Ha4YeHHE BBIpAKCHUS
2 1
- +2.

4. Haiinute 3HaueHUE BBIPAKECHUS 5 4

1
=-0,9942.
5. Haiinure 3Ha4YeHHE BBIpAKCHUS 3
6. Haiinute 3nauenue Boipaskenus (3,9 —2,4) - 8,2.

3 11
0,21: =+

7. Haiinute 3HaueHNe BBIpasKEHUS 8 25

OreeTsr: 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.

1. [Tnan mectHOCTH pPa30oUT Ha KieTku. Kaxknmas kierka obOo3Hadaer kBagpar 10M X 10 M.

Haiinute nnomanp yyactka, n3o0paxeéHHoro Ha mane. OTBeT Jaiite B M.



https://urait.ru/bcode/568915
https://urait.ru/bcode/565226
https://urait.ru/bcode/565226
https://urait.ru/bcode/565226
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5. Ha pucynke n300pak€H MIaH MECTHOCTH (IIIar CETKH IIaHA COOTBETCTBYET PACCTOSHUIO 1 KM
Ha MecTHOCTH). OleHuTe, CKOJbKMM KBaJpaTHBIM KHJIIOMETpaM paBHa IUIOWIAAb O3epa
[TymenoBo, n300paxEHHOro Ha miaHe. OTBET OKPYTIMUTE A0 LEJOr0 YHCIA.

6. TporyapHas mumTka npomaércss B ymnakoBkax mo 4 mrykd. CKOJIBKO YMaKOBOK TIUIUTKH
MOHAI00UIIOCH, YTOOBI BBUIOKUTH BCE IOPOXKKHU U IUIOMIAKY Iepes rapaxom?

09,0,

] ]
EE TUIHTES

®

** HEOHN
@ ¥4 cropon

Ha niiane n300pakeHo JOMOX035UCTBO 1O ajpecy: c. ABaeeBo, 3-it [lonepeunsrit niep., a. 13
(cTopoHa Ka)/I0¥ KJIETKU Ha IUIaHe paBHA 2 M). YYacTOK UMeeT NpIMOYyTroyibHyIo (popmy. Beiesq
U BBE3]] OCYIIECTBIISIIOTCS YE€pe3 €ANHCTBEHHbIE BOPOTA.

[Tpu BXoze Ha y4acTOK CIIpaBa OT BOPOT HaxoJuTcs OaHs, a cieBa — rapax, OTMEUCHHbIN
Ha ruiaHe nudpoi 7. Ilnomane, 3aHsaTas rapaxxom, paBHa 32 KB. M.

Kunoii nom HaxoguTcs B riayOuHe Tepputopuu. [lomumo rapaxa, xKHUIoro qomMa u 6aHu, Ha
y4JacTKe WMeeTcs capail (mojacoOHOe TOMEIICHHUE), PACHOJIOKEHHBIM PSAIOM C TapakoMm, U
TEIUIHIIA, TIOCTPOEHHAs Ha TePPUTOpUHU oropoja (oropoa orMedeH Iubpoi 2). [lepen >xkuiabim
JIOMOM MMEIOTCS SI0JIOHEBBIC MOCAIKHU.

Bce nopoxku BHYTpH ydyacTKa MMEIOT IIMPUHY | M M BBIMOUIEHBI TPOTYyapHOW IUIMTKOU
pasmepoM 1M x1mMm. Mexay OaHeil W rapakoM HMEETCS IUIONMIAJKa IJIOMAab0 64 KB. M,
BBIMOILIEHHAS! TAKOM 7K€ TUIMTKOM.

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

1. ®nakon mamnynsa crout 160 py6uneii. Kakoe Haubonbiee yucio (GprakoHOB MOXKHO KYIHUTb
Ha 1000 pyOseii Bo BpeMs pacipoaxH, KOT/Ia CKuIKa cocTaBiset 25% ?

2. Terpans crout 40 pyOreii. Kakoe Hanbopliee YMCa0 TaKUX TETpaged MOXKHO OyJeT KyNHUTh
Ha 750 py6ueii mocne noHmxeHus 1eHs! Ha 10%?

3. OnroBas nena yuyeOnuka 170 pyOneit. Posnmunas nena Ha 20% Bbime onTtoBoil. Kakoe
HanOOJIbIIIee YMCIIO TAKUX YUeOHWKOB MOYKHO KYMHUTh 10 po3HUYHOM 1eHe Ha 7000 pyoseit?

4. Knuent B3st1 B 6anke kpeaut 12 000 py6neit Ha rog noz 16%. OH qoymkeH noramaTbh KpeaurT,
BHOCS B OaHK €XEMECSIYHO OJMHAKOBYIO CYMMY JI€HEr, C TEM YTOOBI Yepe3 TOJ BHIIIATUThH BCIO
CYMMYy, B3ATYIO B KpPEIMT, BMeCTe ¢ mpoueHTaMu. CKoJIbKo pyOseil OH TOKeH BHOCHTH B OaHK
€XKEMECSIYHO?

5. Po3ununas nena yuebHuka 180 pyOneit, ona Ha 20% BbImIe onToBOW IeHbl. Kakoe
HauOoJIbIlIee YUCITIO TAKUX YUEOHUKOB MOXKHO KYyNHTH 110 onToBoi 1eHe Ha 10 000 py6neit?
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OrtBerts1;108;2)20;303444)1169,5)66

BxoaHoii KOHTPOJIb

Bapuanm 1
1. Pemuts ypaBHenue: 2x°+ 3x —5 = 0.
2. Pemmuts cucremy ypaBHeHuit: (3x—y =3,
3x—-2y=0.
Pemts HepaBeHCTBO: 6x — 5(2x+ §)=>14 + 2x.

3.
4, Haititu 15% ot uncia 80.
5. BeimonHuTe neficTBUE, U pe3yIbTaT 3aMUIINTE B BUC ECATUIHON IpoOu:

(1,2-1073)- (3-1071).

Bapuanm 2
1. Pemuts ypaBHenue: 5x>- 7x + 2 = 0.
2. Pewmnth cucremy ypaBuenmit: [ 2x +y =1,
{ Sx+2y=0.
Pemnte HepaBeHCTBO: 5 + X =>3x - 3(4x + 5).

3.

4, Haiitit 45% ot uucia 90.
5. BeimonHuTe neiicTBUE, M Pe3yJIbTAT 3aIMIIUTE B BUAC ACCATUIHON APOOH:
(1,6 -1073) - (4 - 10?).

Bapuanm 3

1. Pemmuts ypaBHenue: 3x2- 5x - 2 = 0.

2. Pemmuts cucremy ypaBuenuit: [ x + 5y =7,
J/LSX +2y=-5.

3. Pemuth HepaBencTBO: 3(3x - 1)=2(5x - 7).

4, Haiitu 40% ot uncia 120.

5. BrimonauTe NeiicTBre, U pe3yiIbTaT 3alHIIUTE B BUIE AECATUIHON qpoou:
7,2 -1071
1,2 - 1010~
Bapuanm 4
1. PemmuTh ypaBuenue: 2x*- 7x + 3 = 0.
2. Pemmts cucremy ypaBHenmit: [ 2x - 3y = [,
Ix+y=7.
3. Pemuth HepaBeHCTBO: 5(x + 4)>2(4x - 5).
4 Haiiti 30% ot uncna 240.
5. BrimonnuTe neiictBue, U pe3yiabTaT 3alHIIUTe B BUAE AECATHUHON qpodu:
6,4 - 102
8 - 1014~

OTBETHI & nposepounoii paGore BXOIHBIN KOHTPOJIb

Ne BapuanTa | 3ananue 1 3ananue 2 3ananue 3 3ananue 4 3ananue 5

1 2,51 (2;3) x<-9 12 3,6:10%=
0,00036
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2 04;1 (-2;5) x>-2 40,5 6,4:103=
0,0064

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

i 0,00000000006

4 0,5;3 (2;1) x<10 72 0,8-102=
0,008

Paszjnen 2.1IpsivMblie M JIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckas padora

«Axcuomvl cmepeomempuu. Ilapanienvhocmes npamvlx U NI0CKOCHEN»

Bapuanm 1 Bapuanm 2

1. Uro Takoe cTepeoMeTpus. 1. HazoButre ocHOBHBIE  (Qurypsl B

2. Kakue mnpsimpie B IpOCTpaHCTBE | MPOCTPAHCTBE.

HA3bIBAIOTCS NapasuieIbHbIMU? 2. Kakue mpsimple B  NIpOCTpaHCTBE

3. JlaHa TJI0CKOCTh B M MpsIMBIE @. 6 U C. | HA3bIBAIOTCS CKPEIIMBAIOIIUMUCS?

H3BecTHO, 4YTO OAHA W3 JAHHBIX MPAMBIX | 3. Jlana miockocTh 3 U MpsIMBIE 4, 6 U C.

napauiensHa 1miaockocta . Hasosute a1y
OpAMYI0, €CIM NpsiMasia NapajuiesbHa IpSIMOii
¢, IpSIMBIE 6 U C MEpPEceKaroTcs, a NnpsMas c
JIeKUAT B mockoctu 5. Cpenaiite pUCYHOK U

MIPOKOMMEHTUPYUTE €0 C  IOMOIIBIO
MaTeMaTUYECKUX 3HAKOB.

4, Uepes touku A, B u cepenuny M
oTpeska AB mpoBeaeHsl  mapalieibHBIC
IpsIMBIE, IepeceKaroImne HEKOTOPYIO
IJIOCKOCTh 0O B Toukax Ai, Bi, M

cooTBeTCTBEHHO. Haiitn ninuny orpeska MMy,
eciu AAi1=13m, BB1=7Mm, npuuém otpesok AB
HE NIEPECEKAET IIIIOCKOCTH (.

S5.Uepe3 konen A otpe3ska AB mpoBeneHa
mwiockocTb. Yepes koHery B u touky C sToro
OTpe3Ka MPOBEACHBI NapajuIeIbHbIE NpsMbIe B1
nu Ci. Haitnure mmuny otpeska BBi, ecnm
CCi=21 em, AC: BC=3:4

H3BCCTHO, 4YTO OJHa M3 JaHHBIX [MIPAMBIX
napajuienbHa 1miockoctd . HazoBute oty
IIPSAMYIO, €CIIA IIpsIMasi ¢ MapajuielbHa IPSIMOU
¢, IpSIMBIE @ M 8 TIEPECEKAIOTCs, a MpsMas ¢
JAeXUT B mockoctu . ChenaiiTe pUCYHOK U

IIPOKOMMEHTUPYHUTE  €T0 C  IOMOIIBIO
MaTEMaTUYECKUX 3HAKOB.

4. Yepes touku A, B u cepequny M
orpe3ka AB  mpoBeneHbl  napajuieibHBIE
IIpsIMBIE, IIEPECEKAIOIINE HEKOTOPYIO
INIOCKOCTP O B Toukax Ai, Bi, M

cooTBeTcTBEeHHO. Haiitn nimmny otpeska MMy,
ecin AA1=3M, BB1=17Mm, npuuém otpezox AB
HE TepeceKaeT MIOCKOCTh 0.

5.Uepe3 konen A otpe3ka AB mnposeneHa
wiockocTh. Yepes konery B u touky C storo
OTpEe3Ka MPOBEACHBI MapajlieIbHbIE

Omeemut

«Akcuomsl crepeomerpui. IlapannenbHOCTh NPSAMBIX U INIOCKOCTEN»

Bapuanm 1

Bapuanm 2

1 | Crepeomerpust — 310

OcHOBHBIMU ~ (UTYypaMH B TIPOCTPAHCTBE

paszen TeOMETpUH, B KOTOPOM | SIBJISIOTCS TOYKA, MPSIMasi U MJIOCKOCTb.
U3y4aroTcs ¢burypsl B
IIPOCTPAHCTBE.

2 | e mpsmble B mpocTtpaHcTBe | [IpsiMble, KOoTOpble HE NepecekaroTcs U He
Ha3bIBAIOTCS napajiejlbHbIMH, | JIEKaT B OJHOM IUIOCKOCTH, Ha3bIBaIOTCA
€CIH OHM Jie)KaT B OJHOM | CKPelMBAIIMMHUCH.

IIJIOCKOCTH M HEC NEPCCCKAIOTCA.

3 E:;'ﬂﬂ
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allc. enc ;Ccﬂ;aHﬁ 3||c?;(.fne;‘-'7‘:ﬂ;3||/3
4 Sy ABB1A; - Sy ABB1A; —
».J Tpamnemnus, ».J Tpanenus,
T K AAYBB M T L AABBYIMM,
MMi- cpenHss nuHus, MMi- cpenHss IuHus,
AA, + BB, AA, + BB,
MM, =——=10 MM, =———=10
2 2
5 i o i
4B 2147 B 2615
1= i :T:49 1= - 13 -

Pa3nen 3. KoopanHATLI M BEKTOPLI.

Mamemamuuecxkuit ouxmanm «BEKTOPBI B [IPOCTPAHCTBE»

Bapuanm Ne 1 Bapuanm Ne 2

1. Yro Ha3bIBACTCS BEKTOPOM B |1 Kaxknue BEKTOpa Ha3bIBAKOTCS
npocTpaHcTee? KOJUTMHEAPHBIMU?

2. JlaliTe ompeneneHue JAeHCTBHIA Hap | 2. Uro Takoe aOcoNIOTHAs BEIUYMHA
BEKTOPAMHU: CKAJIIPHOTO MPOU3BEICHUS. BeKTOpa’?

3. Haiite orpesesieHue KoopauHar | 3. Kakue BEKTOpa HA3BIBAIOTCS
BEKTOpa C HAyaloM B Touke Ai(x1, y1;Z1) ¥ | OJMHAKOBO HAIPABICHHBIMH?

KOHIIOM B TOUKe A2(x2, 12;22). 4. Jlaiite ompenencHue JCUCTBUNA HAJ
4. Kakue BekTOopa Ha3bIBAIOTCS PABHBIMH. | BEKTOPAMU: CIIOKEHHS U YMHOKEHHUSL.

S. Kakune BEKTOpa Ha3bIBAIOTCSA | . UTto Takoe HyIeBOM BEKTOP?

IMPOTHUBOIIOJIOKHO HaHpaBHeHHLIMI/I?

HpaKTI/I‘IeCKaﬂ paﬁoTa ((l[eKapTOBbl KOOPAMHATHI U BEKTOPLI B IPOCTPAHCTBE»

Bapuanm Ne 1

1.CTopoHa paBHOCTOPOHHETO TPEYroJibHUKA paBHa 12 cM. HaliTu muomans ero opToroHaabHON
HPOEKIMH Ha MJIOCKOCTb, KOTOpasi 00pa3yeT ¢ MIOCKOCTBIO .

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

1) B utockocTH Xy, 2) Ha OcH Z; 3) B MJIOCKOCTH )Z.

3. Jlokaxwure, uto yeThipéxyronbauk ABCD c Bepimunamu B Toukax A(0;2;-3),

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

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

ABuCB.

«/lekapTOBBI KOOPAUHATHI U BEKTOPbI B IPOCTPAHCTBE»

Bapuanm Ne 2




OTBETbI
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1. Jlan npsaMoyronbHbI TpeyrojibHUK ¢ kKateramu 6 u 9 cM. Halitu nnomanp ero
OPTOTOHAJILHOM MPOEKIMH Ha  IJIOCKOCTH,
TpeyroaeHHKayroa = 60°.

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

1) B mmockocTu xZ; 2) Ha ocH y; 3) B IJIOCKOCTH V7.

3. JHokaxwute, uTo yeThlpéxyroinbHuk ABCD c Bepmmaamu B Toukax A(2;1;3),

B(1;0;7), C(-2;1;5), D(-1;2;1)sBiseTcs mapamieaorpaMMOM.

4. JNauprToukHA(3; —1; 2)uB(5; 1; 1). HaliiHTeKOOp,IHHATLIMMO Ty IbBeKTOpaBA.

5. Hansi Touxku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruncaute yroyi Mexay BEKTOpaMu

CAuCB.

KoTOopasi oOpa3yer ¢

«/lexapToBBI KOOPAUHATHI U BEKTOPHI B POCTPAHCTBE»

IIJIOCKOCTBIO

Ne Bapuanm Ne 1 Bapuanm Ne 2
eéapuanm
a
No
3a0anus
1. Sapoc=Saapc " COS @ Sasoc=
S _a?y3 Spapc " COS@
AABC — _ae
4 Saagc = 27
12243 3 -7 . _o7.1_
Sapoc=—— - cos 30°=36+/3 - “?:54(CM2) Sapoc=27 - cos60° = 27 2 =13,5(¢
m?)
2. 1) B xy.:D; 1) B xz:D;
2) Ha ocHu Z:A, 2) Ha ocH y.A;
3)Byz: A; C. 3)Byz: A; B.
3. Bocnonbezyemcs popmynamu st koopauHat | Bocrionb3dyemes  dopmynamu ISt
KOOpAMHAT CEpPENMHBI OTpe3Ka B
y:
Koopaunats! cepeannst orpe3koB AC u BD
coBIaAa0T, nosromy nuaronanu AC u BD y=
gyetelpéxyroapHuka ABCD nepecekarorcst v | 455 711
TOYKOW TMepeceueHuss MAeNsaTcs Tmomojam, | 5 L == 4.
cnenoBatenbHo 4eThIpEXyronbHuK ABCD — | KoopauHaThl  cepefidHbl  OTPE3KOB
rapajuiesIorpamMmm. AC u BD coBnamaror, mnostomy
IUaroHaigu AC u BD
YETBIPEXYTOJIbHUKA ABCD
IIEPECEKAIOTCS 51 TOYKOM
nepeceyeHusl  AeNATCs — IMOIoJjam,
CJIEIOBATEIbHO  YETBIPEXYTOJBHUK
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ABCD — napajienorpamm.

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.
3 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
coO = = -
*¢ |38l [cB cosp — A B _
B 2-(—4)4+0-0+(-2)-2 |CA| - [CB|
J2ZZ 102+ (2222 + (22 +(-2)i = 0-CD+1-1+1-0
12 3 3 V02 +12+12-/(—1)2 + 12 + 02
-=— = = = 3(0°. 1
sva 2v3 2 7 === 60"

Paznen 4. «OcHoBbl TpUuronoMerpun. Tpuronomerpuyeckne GyHKuum.

Teoperuyeckue BONpoCHI.
1. Ompenenenue cuHyca, KOCUHycCa, TAHI€HCA U KOTAHT€HCA.

2. 3Haku CHHYCa, KOCMHYCa, TAHTCHCA U KOTAaHI'CHCA 110 YCTBCPTAM.

3. 3aBHCHMOCTH MCXKAY CHUHYCOM, KOCMHYCOM, TAHI'CHCOM M KOTAHI'CHCOM OJHOI'O U TOI'O

ke yrua.

DopMyJIbl IPUBEACHHUS.

CuHyc, KOCHHYC, TAHT€HC CYMMBI 1 Pa3HOCTH JIBYX YTJIOB.
CuHyC 1 KOCHHYC JBOMHOTIO yrija.

O6mnacTh onpeneneHus: 1 MHOXKECTBO 3HaUEHUH (DyHKLINH.
IIpocreiimme TPUrOHOMETPUUECKUE YPABHEHUS.

Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN

©oNo A

IIpakTuueckas paGora «IIpeoOpazoBaHusi mnpocTeHIINX
BbIPAKEHU .

37
CoSOlL = —— O E | — 275)
1. Haityure (8 % ecu vV 10y (
2V/2 (355 )
sindo=——— g€ | —;2n).
u

2. Haiinure 3¢08Q, ecn 3 2
3. Haiizure SIN O ecyy €080 = 0,6 ;1 < a0 < 2.

— 4v/3¢cos(—750°).

5. Haiigute 3Ha4eHNE BBIPAKEHUS Stg 17°- g 107°.
: o O
6.HaiinuTe 3HaueHne BhIpayKEHUS: 125in 150" - cos 120"

4. Haiinute 3HaueHue BBIPAXKEHUS

7. Haiimure 24 €08 20, eey sina = —0, 2.
8 Haiimure — 47 €082, ooy cos o = —0, 4,

TPUTOHOMETPUIECCKUX
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9. Haitznre SIN 20, g €Os@ = 0,6y 1 < o0 < 271

9
\/S_Ocos — \/_sm2 "

10.HaiiauTe 3HaueHUE BBIPAKESHUS

HpaKTI/I‘leCKaH paGOTa «Pemenue TPUTOHOMETPUIECCKUX ypaBHeHm‘/i».

1. Peminth ypaBHeHHs:
1 X
) OSX =7 4 2sin3x—1=0 B)Zcos;—v@zﬂ

2. Pemuuth ypaBHeHusl, yIIPOCTHUB JIEBYIO WJIH NPABYI0 YaCTh:

cos (2m — x) + sin (E—Fx):xﬁ cos?x —sinZx = =
a) 2 0) 2
T . . IT
cosx cos——sinxsin—=1
B) 4 4 r
3. PemmnTh ypaBHEeHHs], c/IeJIaB NMOJICTAHOBKY:
a)2 sinx—5sinx—3=0 6)2 cos’x +5sinx—4=0
5) COS2x +5cosx =2 r2tgx+2ctgx=>5
4. PemiuTh ypaBHEHHsI METOI0OM PA3JIOKEHHA HA MHOKUTEJIN:
a)Sinx +3sin2x =0 6)2c052x—?c05x={]

p) (2sinx —v2)(2cosx +1) =0

5. PeliuTh ypaBHEHHsl, HCI0/Ib3Yysl O/THOPOJIHOCTh:
a) sinx —v/3cosx =0
5)sin”x — 3 sinx cosx + 2 cos* x = 0

B)v@sinxcusx—ksinzx =0

Paspnen S.IIpousBoanas pyHKuum, ee npUMMeHEHHE.

Teopernyeckne BONpoChl

1.IIponomxute onpenenenue «IIponzBognas-3ro....»

2.PackpoiiTe reoMeTpUYECKHI CMBICI TPOU3BOTHOM.

3.Packpoiite puznueckuii CMBICT MPOU3BOTHOM.

4.Yemy paBHa MPOU3BO/IHAS CTENICHHON W JIMHEHHOHN (pyHKIMH.

5.YemMy paBHA MpOU3BOIHAS] TPOU3BEACHUSA?

6.Yemy paBHa MpOU3BOIHAS CIOKHON QYHKIUU?

7.I1pon3BoIHbIE AIEMEHTAPHBIX (PYHKIIMIMA

8.IIpu3Hak Bo3pacTaHus, yObIBaHUs (QyHKIIH

9.CranmoHapHbI€ TOYKH.

10.Kputnueckue TOUKH.

11.AropuT™ HaxX0XKAEHUSA TOYEK IKCTPEMYMA.

12.AnropuT™ Hax0X/1€HUs] HANOOJIBIIET0 U HAMMEHBIIIEro 3HaYeHUs (PYHKIIUH Ha OTPE3KeE.
13.Anroputm Hcciea0BaHus U OCTpOoeHus rpaduka GyHKIUU C TOMOILBIO TPOU3BOIHOM.
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IIpakTnyeckas padora

1. MaTepI/IaJ'IBHaSI TOYKa JABHKCTCA HpﬂMOJ’IHHGfIHO 10

2
3aKOHY x(t) = 061" — 481+ 17 (Tme X — paccTosiHEe OT TOYKH OTCYeTa B MeTpax, t — Bpems
B CEKyHJaX, U3MEPEHHOE C Hayana JBWKeHus). Haiinure ee ckopocTh (B M/C) B MOMEHT
BpemeHu t = 9 c.
2. Ha pucynke wnso0paxén rpaduk ¢ysxiun Y=f(X) 1 KacarenpHas K HEMy B TOYKE C
abcruccoit Xo. Hatiaure 3nadenue npousBoanoit Gyukiwu f(X) B Touke Xo.

VA /
i

o

o

1 x

/
3. Ha pucyHke n306paxén rpapux Y — fix) NPOU3BOIHON (yHKIMH f(x), onpeeaeHHON

Ha uHTepBane (—8; 3). B xakoi Touke orpe3ka [—3; 2] GpyHKIHMSA f (x) MPUHUMAET HauOoJbIIIee
3Ha4YeHue?
Y

4. Ha pucyHke u3o0paxeH rpaduk mpousBogHoi ¢yHkuuu f(X), onpeneneHHol Ha MHTEpBaje
(—8; 4). B xakoii Touke orpeska [—7; —3] f(X) mpuHIMaeT HanMeHbIIee 3HaUCHHE?

A
CA v =

.-/.

—& () 1 4  x

y=x" —48x+ 17.
—=x*—3x+4

5. Haiinure Touky Makcumyma pyHKIUU

6. Haiimure HanOospiiee 3HaueHUE (PyHKITHH Y Ha OTpE3Ke [_2; O] :
Otgetor:1)60;2)2;3)-3;4)-7;5)-4,6)6

lpakmuueckas paboma
«I[IPOU3BO/IHAA U EE IPUMEHEHUE»

Bapuanm 1 Bapuanm 2
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2

4x — x

> 0.
x—7 -

IBUXKETCS ~ TI0  3aKOHY

x(t)=t3-2t> 45  (x — B MeTpax, t — B

CEKYH/IaXx). Haiinure cxopocth u

YCKOpEHHUe Tella uepe3 2¢ Mmocie Havama

JIBUKCHUSL.

3. UccnenoBath GyHKIHIO f{X)= X + 7x —

4 Ha MOHOTOHHOCTB U DKCTPEMYMBI.

4. Haiitu nHauOosnpliee W HaMMEHbIIEE

3HaueHus: (pyHKIUU f(x)= x3- 6 x*

Ha

orpeske [-2;5].

5. CocraBpTe ypaBHEHHE KacaTEJIbHOU K

rpaduxy GyHkumn f(x)= x’+ 2x B Touke

xo=1.

1. Pemunth HEpaBEHCTBO

2. Temo

2
1. Peminth HEpaBEeHCTBO L2x—x <0.
S5—x
t3
2. Teno ABUKETCS 10 3aKOHY x(t)=§ +6t-1
(x — B MeTpax, t— B cexyHmax). Haiinute

CKOPOCTb U YCKOPEHHE TeJla yepe3 Sc mocje Havasa
JIBYKCHMS.

3. Uccnenosars Gpynkmuio  f(x)=10 — 4x - x> Ha
MOHOTOHHOCTb M SKCTPEMYMBI.

4. Haiitn HanOoJipIliee W HaWMEHBIIEE 3HAYECHUS

1
fx)= §x3- X Ha

otpeske [0;4].
5. CocTaBbTe ypaBHEHHE KacaTelbHOM K rpauky
dyskmun  f{x)= x>-3x+2 B Touke xo=1

byHKIIUN

OTBETbI
Ne 3a0anus | Bapuanm Bapuanum
1 2
1 1 -o0;0]1 Y [5;12
[0 51V (7: ) (o0l [512)
2 4m/c; Sm/c? 31m/c; 10m/c?
3 S| na x€(-0;-3,5), f1 Ha x€ (-0;-2),
f1 na x€ (-3,5; ©)x=-3,5 mouxa min f| na x € (-2; ©)x=-2 mouxa max
4 ymax=0;  ymin=-32 _ 52, _ 2.,
[_2;5][_2;5] Ymax= 3 , Ymin—- 3 ,
[0:4][0:4]
5 y=4x-1 y =1-b5x
Pa3nes 6.MHOrOrpaHHMKH M TeJ1a BPALCHUS.
Ilpakmuueckaa paboma
«MHOI"'OI'PAHHUKUW.ITpuzmay
Bapuanm 1 Bapuanm 2
1. [aiite onpeneneHue npsiMoi MpU3MBbl.
2. Yro Takoe mapasuresenume,? 1. Maiite  ompeneneHne  MPaBHIBHOU
3. Urto Takoe MHOTOTpaHHHK? MIPU3MBI.
4. 3agava: Y mapasienenurena Tpyu TpaHu 2. Yro Takoe xky0?
uMeroT momany 2u?, 4 m?u 5 M2, Yemy 3. Uem sBnseTcsl TOYKAa IEpEeCcEeUCHUs
paBHa MoJIHas MOBEPXHOCTh JIuaroHaiel napauienenumnena?
napauenenunena? 4. 3apmava: Y mapaiienenurena Tpyu TpaHu
5. 3amaya: OCHOBaHWE THPAMHUIEl — uMeroT romamm 3 M5, 6 M2 u 7 mA.
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NpSAMOYTOJIBHUK CO cTopoHamu 9 u 12
cm, Bce O0KOBBIE pEOpa paBHBI 12,5 M.
Haiinure 06b6EM nupamMuibl.

5.

Uemy paBHa TMOJHAas TOBEPXHOCTH
napasuienenumnena?

3anaua: BokoBele péOpa HAKIOHHOM
TPEyroJIbHOM Mpu3Mbl paBHbI 15 M, a
PACCTOSIHUSL MEXKIY COJEepKAIlUMHU HUX
napaiebHBIMUA TPSAMBIMUA 26 M, 25 m
u 17 m. Haiimute 00BEM IPU3MBIL.

«MHOT'OI'PAHHUKHU .ITupamuga»

Bapuanm 1 Bapuanm 2

1. Jlalite  ompeneneHue  MPaBUIBHOU 1. [aiite oInpeeIcHue anogembl
NUPAMU/IBI. IIPaBUJIHOM MUpaMU/IBbIL.

2. Kakoli MHOrOrpaHHHK  Ha3bIBaeTCs 2. Kakoli mapannenenumnes Ha3bIBaeTCA
MpaBUIBHBIM? MPSIMOYTOJIbHBIM?

3. Uro Takoe JHMHEWHBIE  pa3Mepbl 3. Uemy paBHa OOKOBas IOBEPXHOCTb
IPSIMOYTOJIBHOTO Napajuienenumnena’? HPSIMON NTPU3MBI?

4. 3apmaya: W3mepeHuss mnpsMOYroJbHOTO 4. 3apava:Haiinure JaroHanu
napauienenunena 15 m, 50 v u 36 m. MPSIMOYTOJIBHOTO TIapaljIesienuneaa mo
Haiinute peOpo paBHOBETHKOTO €My TpéM ero usmepeHusim: 2 cm, 3 cm, 6
KyOa. cM.

5. 3amava:BeicoTa MIPaBUIILHON 5. 3amaua: OcHoOBaHuE NHPaMUIbl —
YEeTHIPEXYTOJIbHON NUpaMu/bl paBHaA HPSIMOYTOJIbHUK CO CTOPOHaMH 6 cM U
cM, a CTOpOHa OCHOBaHusA & cMm. 8 cm. Kaxmoe OokoBoe pebpo
Haiinute 6oxoBoe pedpo. nupamMuzipl paBHo /3 cm. Beraucaure

BBICOTY MTUPaMUJIBL.
Ilpaxkmuueckan padoma
«TEJIA BPAIIIEHU A »
| Bapuant Il Bapuanrt

1.J{aiiTe omnpeeseHue HWIAHAPA. 1. Haiite onpeAeseHue KOHYCA.

Hapucyiite  nwiIMHIOp, yKaXHTE  €ro Hapucyiite  KOHyC, YKaXWTe€  €ro

00pa3yrol1yto, pauyc U OCEBOE CEUCHUE. o0Opa3ylonyto, paaumyc, BBICOTY H

2.Kakoil KkoHyc Has3bpIBaeTCsi MNpPSAMBIM? OCEBOE CEUCHHUE.

Crenarb pUCYHOK. 2. Kaxoif munuHIp Ha3bIBaCTCS MPSIMBIM?

3.Kakas IJIOCKOCTh Ha3bIBACTCS CrnenaTth pUCYHOK.

JTIMAMETPAIbHON TIOCKOCThIO mIapa? Yto 3. Kakas MJIOCKOCTh HAa3bIBACTCS

Takoe 00ib10i Kpyr? CrenaTh puCyHOK. kacarenbHoM Kk  mapy? Cpenarte

4.3anava: Kyda mebHs UMeeT KOHUYECKYIO PHUCYHOK.

dopMy, pagumyc OCHOBaHHs KOTOpoi 4 M , a 4. 3anaua:06bEM mapa paBeH 288w cm’.
obOpasyromas 5 M. Halinure 00bEM meOns. Haiiqure muomans HOBEPXHOCTH LIapa.
5.3agauva: Haiitu miomaabs cedyeHus Imiapa 5. 3apmaua: [tomans OOKOBOM

pannycoM 25 cM IIJIOCKOCTBIO, TIOBEPXHOCTH KOHyCa paBHa 15w cM?, a

npoBe€HHONM Ha paccrosHun 20 cM OT IIOmAanh €ro OCHOBaHMA Ha O6rcM?

[I€HTpa MIapa. Menbine. Haiiure 00bEM KoHyca.
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Paznen 7.11epBooOpa3Has gyHKUMS, ee IPUMEHEHUE.

Teopernueckue BOIPOCHI:

ITIponomxute onpenencHue « DyHKIMSA HA3bIBAETCS TEPBOOOPA3HON---«
2.PackpoiiTe reoMeTpUUECKHI CMBICIT ONPEAEIEHHOr0 UHTErpasa.
3.IIponomxute onpeaenenue «KpuBoiuHeiHas Tpanenus-3To—
4.Chopmymupyiite hopmyny Herorona-Jleiitbnuia

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

| BapuanT

Il Bapuanrt

IHaiitn oOmmuii Bua TepBOOOpA3HBIX IS
byHKIMHA

A)f(X)= 4sin x + cos3X ;

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

2. Haiitu nepBoobpasuyto dyaknuu  f(x)=5x
+ X2, rpaduK KOTOpOit POXOUT Yepe3
touky (1;3).

2r 2
3.BBIYUCIIUTE HHTETPAI fl (x +x)dXx.

TUIOIAb burypsi,
y=3-x1u

4. Brruucnuts
OTPAaHUYECHHOMN JTUHUAMHA
y = - x?+2x+3.

1.Haiitu oOmuii Buj mNEepBOOOpa3HBIX IS

GbyHKIMH

a) f(x)= 3cos x + sin4x;

6) f(x)= x>+ x2.

2. Haiitu nepBoo6pasnyro dpynkmuu  f(X)=3x?-
5, rpaduk KOTOpOH MIPOXOJIUT Yepe3
touky (2;10).

1
3. BBIUHCIUTH HHTETPAI J::,. (xz +2x)dx

4. Borunciauts iouiaab ¢burypsl,
OTpaHUYEHHOU JTUHUAMH Yy = 3+2Xx U

y = x%-2x+3.

Pa3nes 8 Crenenn u kopHu. CreneHHas GQyHKIASA.

Teopernueckue BOIMPOCHL:
1). laTe onpeneneHue creneHHon GpyHKIUn

2). Jlatb onpezaeneHre UppallioOHATIbHBIX YPAaBHEHUH.
3). 3anucaTh aNrOpUTM PEIIeHUs HPPALMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

| Bapuant

Il Bapuanrt

1. Tloctpouts rpaduk GYHKIMM U HaWTH

y=7

00D X

1. Tloctpouts rpaduk (YHKIUM U HaWUTH
00y =x*

2. Pemuth ypasHenue:V3 —X = 2

2. PemmTh ypapHenue: V¥ — 2 =5

3. Pemuts ypaBHeHHe:SVK —3=5

3. Pernuts ypaBHeHI/Iela\"K —17=2

4. PemnTh HEpaBEHCTBO: 3x—5<5

4. Peminth HEPABEHCTBO: VZ2x—3> 4
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5. Pemuth HEpaBEHCTBO:
V3+2x=vx+1

5. PemuTh HEpaBEHCTBO:
V3—-x<+3x-5

Pa3znea 9.11oka3zareabHas GVHKIINSA
Teopernueckue BOIPOCHI:

1). laTh onpeneneHue moka3aTeabHON (QyHKIIUH.
2). 3anucaTh CJIEICTBUE , IPUMEHSIEMOE MPU PEILICHUH MTOKA3aTEIbHBIX YPaBHEHUH.
3). 3anmcarb TeopeMy U CIEACTBHE , NPUMEHSEMbIE IMPU PEUICHUH [0Ka3aTeIbHBIX

HEPABEHCTB.
| BapuanT |1 Bapuanrt
1. Ioctpouts rpadpuk Qyskuuu u 3anucats | 1. IlocTtpouts rpaduk ¢yHKIMH W 3amucathb

ero cBomcrea:y=4*

1

o)

€ro CBOMCTBA: y=(

2.Peuiuth ypaBHEHHE: (

2. Pewnts ypasuenue: 3°%=27

3. Pemithb ypaBHeHue:

3. Pemuth ypaBHEHue:

64— 8*—56=0 16— 17-4*+16 =0
4. Penmts | 4. Pemuts nepasencrso: 2573 —2%F1 =12
23X+2 _ 23X—2 < 30
HEPABEHCTBO:
z 2x%-3x E 5. Pemuth HEpaBEHCTBO: 525{2_18 <1
5. Pelnth HEPABEHCTBO: 9 7

6.Pemnts cucremy:
X—y=2
{3X+3’ =27

6. Peinth cucremy:
{x + 2y =3
3¥¥ =81

Paznea 10.Jlorapudmbl.Jlorapudpmunueckas GpyHKRuus

Teoperuueckre BOIPOCHI.

1.CBoiicTBa norapupmoBs.

2.0npenenenue gorapupmMuyeckoit GyHKINH.
3.CnocoOsl penieHns ypaBHEHUN U HEPABEHCTB.

CaoiicTBa Jiorapu¢gmosn

| Bapuanrt Il Bapuant
1. log,81 1
, |Og4i 1. logg o5
' 16
2. log,;, 11
3. 100,613
3. log; log,, 2
4, log,log,9 4. log, 625
lg125
g5 , Wz
6. log,12-log, 3+ log, 9 g3
6. 10g;10+log, 50— log, 4
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7. 2Iogz6+log2 —log, 35

8.
9. 2log, 27—

9
log,6+1log,4+log, —
g3 gS g324
log, 81—-2log,18

10. 2log,8+log, %— log, 25

2
log,5+10g, 25+ 1o
7. 109, 94 04 125

g.3log, 4 +log, £—|Og215

9. 2log,16—-1log, 64 —2log,18
10. 2log,8—-log,3+1log,12

«JIorapupmudeckas pyHKuus, ee CBOMCTBA U rpaguK»

| BapuanT |1 Bapuaunrt

1) Tlocrpouts rpaduku ¢yukimu y=logzx, | 1) Iloctpouts rpaduku ¢yskimu y=l10g2x,
1 1

y=log 2 x y=log 2 x

2) IlpuBectn 3 mpuMmepa BO3paCTAIOIICH
JorapuPpMUUECKOr (PYHKIUU

3) IlpuBectu 3 mpumepa yObIBarouieu
norapumuueckon GyHKIIUN

4) Cxemarmuecku u300pa3uTh Trpaduku
byHKIMH y = log, X y= log, , X

5) Haiitu obnacte omnpeneneHust QpyHKIUN

y=loges(x* +4x —5)

2) IlpuBectn 3 mpumMepa BO3pacTarOIICH
JorapupMUUECKor (YHKIUU

3) IlpuBectm 3 mpumepa yObIBaromei
norapudmuueckont GyHKIUU

4)
Gynxuumit Y

Cxemarnuecku u300pa3uTh  rpaduxu

= IoQo,e X , y = log; X

5) Haiitu obnacth onpenenenus GyHKIUu

y=loge(x* = 7x 4+ 12)

«JIorapugmuyeckue ypaBHEeHUA»

| Bapuanrt

Il Bapuanrt

Pemite ypaBHeHue:
1) log;(2x-11)=2.
2) Iog4(2x—7)—0
3 Iog (3x+12)=—

4) log,
Iog

(6-
(X+ )

6) 10g3 (x? — 6x + 17)=2

7) logs(3x+2)=log; (x+4)

8) log 0,3(— x?2 +5x+7)= log, 3(10x—7)
9)log; x—4log, x+3=0
10) loga(x-2) +loga(x-3)=1

Pemmire ypaBHeHue:
1) log,(3x—2)=3:
2) log; (4x -10)=2.

3) Iog;(ZX +16)= -2
4) logs(3-2x)=1.
5) log, (x—4)=-3

2

6) logs (x2 — 11x + 43)=2
7)10g,(4—x)=log,(1—2x)

8) log, , (—x* +4x+5)=1log, ,(—x—31)
9)log x—6log, x+8=0

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

Pa3zgea 11 Di1eMeHTHLI KOMOMHATOPUKH,

CTATHCTHMKH M TEOPHUHU BEPOSITHOCTEM
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1.IIpogomxute onpenenenne «CirydaitHoe COOBITHE-ITO. ..... [IpuBeauTe npumep.
2.IlpuBeauTte npumMep JOCTOBEPHOTO COOBITHSI.

3.IlpuBeaute npuMep HEBO3MOKHOTO COOBITHSI.

4 ITponoinkure onpeneneHue «BeposTHOCTh CIyd4ailHOTO COOBITUSA-ITO. ..»

5.ChopmynupyiTe MpaBUIIO YMHOXKEHHUS BEPOSTHOCTEH.
6.ChopmynupyiTe MpaBUiIO yMHOKECHHS BEPOSTHOCTEH.
7.Kak HaiiTu cpeaHee apupMeTHIECKOE YUCIOBOTO Psijia.

8.Kaxk HaiiTu Meuany 4MciIoBOrO psja.

9.Kak BeamucisieTcs pasMax 4rucCJI0BOTIO psAalaa

10./I71s1 4ero Hy>KHBI TUarpaMMBbI, rpauKy.

11.YTo u3yyaeTr cTaTUCTHKA.

12.ITponomxure onpenenenue «llepecranoBKU-3TO....»
13. I[Iponokute onpenenenne «Pa3menieHus-3To....»
14. Ilponomxute onpeneneHue «CoyeTaHus-3To. ...»

Bapuanr 1

Bapuanr 2

1.B ypue 12 oMHaKOBBIX IO pa3Mepam U

BECy 1IapOB, U3 KOTOPBIX & YepHBIX 4
Oenbix. M3 ypHBI U3BJIEKAIOT OMH LIAP.
KakoBa BEpOATHOCTB TOTO, YTO
U3BJICUEHHBIN 1Ap OKaXeTcs OesbiM?
2.3 600 Haynauy B34TbIX neranei 12
OKa3aJIUCh OPaKOBAHHBIMHU.

Haiitn yacToty nosiBieHus
OpaKOBaHHBIX JETAJICH.

3.Ha ckname nmeercs 50 neranei,
M3TOTOBJIEHHBIX TpeMsl Opuragamu. U3
HUX 25 W3rOTOBJIEHO NEPBOH, 15 —
BTOpOil 1 10 — TpeTneil. Halitu
BEPOSTHOCTH TOTO, YTO HA COOPKY
MOCTYIUJIA JI€Tallb, U3TOTOBJICHHAS
BTOPOM WJIN TpeThel Opuraioi.

4.B oxHoii ypHE 4 O€NbIX U 8§ YEePHBIX
II1apOB, B Ipyroi — 3 O6enbix 9 YepHbIX.
W3 xaxa01 ypHBI BBIHYJIU 110 IIAPY.
Haiitu BeposTHOCTH TOTO, UTO 00a 1mIapa
OKaXyTCs OCITBIMHU.

5.B cily4aiiHOM DKCIIEPUMEHTE
CUMMETPUYHYIO MOHETY OpocaroT
qyeTbIpexabl. Halinnre BeposTHOCTD
TOT0, YTO OpEJI HE BHINAJIET HU pazy.

1.B dyemnuoHare Mo TUMHACTUKE Y4aCTBYIOT

50 cnopremenok: 24 w3z CHIA, 13 wu3
Mekcuku, ocrambHele — u3  KaHangpl.
[Topsaok, B KOTOPOM BBICTYMAOT TUMHACTKH,
OTIpEIeNIACTCS KpeOueM. Haiinure
BEPOATHOCTh  TOTO, 4YTO  CIHOPTCMEHKA,
BBICTYyMArOmiasi  MEpPBOM,  OKaXKETCAd U3
Kananrsr.

2.B cpeanem u3 1400 camoBbIX HacoCOB,
NOCTYNIUBIIMX B NpPOAaxy, 14 moaTexaror.
HaitguTte BEposSTHOCTH TOTO, YTO OJIHH
cllydyaifHO BBIOpaHHBIM Ui KOHTPOJISE HAcoc
HE MTOATEKAeT.

3.®alpuka BeIlTycKaeT cyMKU. B cpennem Ha
190 Ka4ecTBEHHBIX CYMOK IPUXOJIUTCS
BOCEMb CYMOK CO CKpPBITBIMH Je(EeKTaMHu.
Haiinnre BEpOSTHOCTH TOTO, YTO KYIUICHHAs
CyMKa OKa)KeTCS KadeCTBEHHOW. Pesynprar
OKPYTJIUTE 10 COTBIX.

4.B xapmane y Ileru Obuto 4 MOHETHI 1O
pyOmto u 2 moHetsl 1o 5 pyOneil. Ilets, e
A, NEPENIOKUI KaKUEe-TO TPU MOHETHI B
JIpyrov kapmaH. Haliiure BepoOATHOCTH TOTO,
YTO MATUPYOJIEBBIE MOHETHI JIEXKAT B Pa3HbIX
KapMaHax.

5.B ciydaiiHOM 3KcriepuMeHTe OpocaroT TpU
WrpajibHble KOCTH. Haiiaute BeposSTHOCTH
TOT0, 4YTO B CYMME€ BBINAJET 7 OYKOB.
Pe3ynbTar okpyrauTe 10 COThIX.

‘ Bapmuanr 1

‘ Bapuanr 2
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1meroTcss naHHBIE O pe3yibTaTax
caauu aud.3a4eT MO0 MaTeMaTHKe
TpYTIIbI u3 20 CTYJCHTOB:
54,2,4534,3,25,2,3,2,3,5,4,4,3,4,3.

[Ipoananu3upyiitTe u TOpeACTaBbTE
uHPOpPMALIMIO O pe3yibTaTaXx B BHUJE
JarpaMMmbl.

Ne 2[IpoBenu HECKOIBKO H3MEPEHMM
ciay4daitHoi BennunHbL:34; 66; 54; 62;
66; 28; 16; 44; 48; 62. Haiigurte
cpenHee  apuMeTUyecKoe  ITOro
Habopa yucell.

Ne 3[IpoBenu HECKOJIBKO H3MEPEHUM
ciyuyaiiHol BenmuuuHbL:19; 27; 24; 24;
28. Haiinutre Menmany storo Habopa
YHUCEe.

Ne4 IIpoBenu HECKOJIBKO M3MEpPEHUI
ciayuyaiinoit BenmmuuHbl:1000; 1200;
1300; 1900; 1600; 500; 500;1700;
1000; 1000. Haitgure m™omy 3TOTO
Habopa YucCell.

Ne 532 9 yer nokxasarenu
POKIAaEMOCTH JIeTe B jJepeBHE:S; 4;
3; 6; 10; 9; 3; 3; 8. Haiimute cymmy
CpeIHero apuMeTUIecKoro u
MeIMaHbI 3TOTO Habopa Jrcer.

Ne 1
I/IMGIOTCﬂ JaHHBIC CpaBHI/ITeJIbHOFO aHaJIn3a HUTOI'OB
BXOJIHOTO KOHTPOJIS [0 MAaTEMaTHKE:

VYueb. ron | ['pynma | KauectBo | YcmeBaemocThb
%
2021-2022 | 110 4.8 19
130 12,5 37,5
140 9 22,7
Umoz2o 8,77 26,4
2022-2023 | 180 34 37,9
160 111 18,5
Umozo 7,25 28,2

[Ipoananu3upyiite u mnpeacTaBbTe HHOOPMAIMIO O

KaueCTBE U yCIIEBAEMOCTHU B BUJIE JIMarpaMMbl.
2[IpoBenmn  HECKOJNBKO  HM3MEPEHUU  CIydalHOM
BeanunHbel: 800; 2000; 1400; 1400; 900. Haigurte

cpenHee apuMEeTHUECKOe 3TOro Habopa YKCell.

Ne 3lIpoBenn HECKOJNBKO HW3MEPEHHHN ClIy4dalHON
BenuuuHBL:15; 22; 22; 10; 23; 16; 10; 17. Haiigure
MeAMaHy 3Toro Habopa 4uces.

Ne 4[lpoBenu HECKOJIBKO M3MEPEHUN ciaydyailHOU
BeanuuHbL:28; 20; 26; 20; 12; 26; 48; 32; 20. Haiigurte
MOJly 3TOT0 Habopa 4uces.

Ne 5Ckopocts 10 aBTOMOOWMIIEH, MPOE3IKABIINX Uepe3
nepekpécTok cocraBmia (km/4): 36; 40; 30; 58; 68; 37;
61; 53; 41; 36. Haiinute pa3HOCTb CpPEIHETO
apu(MeTUYECKOr0 U MOJIbI TOTO HAbOpa YHcel.

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

Bapuant I

[EEN

. [IpeacraBpTe OOBIKHOBEHHYIO IPOOH

5

(a ., 2
. Haiinure 3HaueHue BoIpaXeHust 1: E -b npu a = § ,b=—7=,¢c=0,6.

6
3

7

B BH/JIC JIECATUYHOMN MEPUOTUICCKON TpOOH.

. Hucno 0,000314 npexncraBbTe B CTAaHIAPTHOM BUJE.

. Onpenenute x, ecinu Iog 7 X= 2.

. Pemure ypaBuenue: vx+2 =3;

2
3
4. Haiimute npousBeaenue uncen a = 5,4 u b =0,2468101... ¢ TOYHOCTBIO 70 AECATHIX.
5
6
7

. Pemmmre ypaBrenue: 5* = 125;
log.5

f o o |

+ log. 0,2

) ].Llﬂg i

[0}
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9. Pemute HepaBencTBo:  10g2(X-1)> 3;

Bapuant |l

1. Haitute 3naueHune BoIpaxkenus 1: (a° — E) npua=,,b=-7,c=16

4

7

3. Yucno 0,0000271 mpencraBbTe B CTAHIAPTHOM BHUJIC.
4. Haiimute nmpousBeaenue uncen a = 3,2 u b =0,02345202...c TOYHOCTBIO 10 COTHIX.

2. [IpeacraBbTe OOBIKHOBEHHYIO APO0bh — B BUJE JNCCATHYHON NMEPHUOIUUECKON APOOH.

5. Onpenenure x, €CIu Iog 3 X= _1:

6. Peture ypaBuenue: V12+3x =2;
7. Pemute ypaBHenue: 3* = 81,

8 Hlog,8
9. Pemmre HepaBeHcTtBo: logs (5 —2x) < 1;
3a7aHue OTBeTHI OTBeTHI bannet
| 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
8 0. 4. 1
9 (9; 0) (0:25) 1
Otmerka Ynucso 6215108, HEOOXO0AMMOE /ISl MOJYYCHHSA OTMETKH
« 5» (OTIAMYHO) 10
« 4» (xopoio) 9-8
« 3» (YIOBJIETBOPHUTEIHHO) 7-6
« 2 « (HeY1OBJIETBOPUTENIHHO) MeHee 6

3agaHus 1Jis1 NpoBeeHUs] MPOMEKYTOUHOM aTTecTalMu Mo y4eOHO# JUCHUILINHE B (popMe
Au(pepeHupoOBaAHHOIO 3a4eT
3ananue 1 (mpakTHYecKoe)
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Tekcr 3axanus: BeIMoaHUTE paboTy
1 BapuanT

1 B mauxe 500 nmuctoB O6ymaru ¢gopmara A4. 3a Henmemo B oduce pacxomyercss 1800 muctos.
Kakoe HammMeHbIIIee KOMYECTBO Mayek OymMaru Hy»KHO KyIuTh B opuc Ha 6 Helenb?

2.Ananacel cToAT 85 py0. 3a mTyky. Kakoe MakcuMaiabHOE YHCIIO aHAHACOB MOYKHO KYIHTH Ha
500 py0., ecnu ux 1ena cuuzurcesa Ha 20%?

3.Mara3uH 3aKynaeT BETOYHBIE TOPIIKH MO onToBOM 1eHe 120 pyOueit 3a MTyKy U IPOJAET C
Harenkon 20%. Kakoe HanOoJbIee Yucao TaKUX FOPIIKOB MOKHO KYIUTh B ’TOM Mara3uHe Ha
1000 py6neit?

4, KnueHT Xo4eT apeH0BaTh aBTOMOOMIIb Ha 2 CYTOK JIJIsl TTO€3IKH MPOTsHkeHHOCThio 400 kM. B
Ta0NUIEe TPUBEIACHBI XAPAaKTEPUCTUKH TPEX aBTOMOOWIIEH M CTOUMOCTh apeHjbl. [lomumo
apeH Ipl KIIMEHT 00s13aH OIUIATHTh TOTUIMBO JIJIsi aBTOMOOMIIS Ha BCIO MOe3/Ky. LleHa qu3enbHOro
toruiBa — 19 py06 3a nutp, 6ensuna — 23 py0 3a nutp, raza— 16 py06 3a autp. Kakyro cymmy B
pyOJISIX 3aMJaTUT KJIMEHT 32 apeHAY U TOIUIMBO, €CJIM BEIOEPET CaMblii [eIeBblid BaprHaHT?

ABToMoOuas | Tommmuso PaC)((J(I)II[{ ZOII:)JE)HE; ) APG(P;I;I({;?IS :J;a:;TKH)
A JusenbHoe |5 3900
b Bensun 11 3100
B a3 15 3000

1—4x
5 Pemmre ypasnenue ¥ O — X = 3. 627 =32. 7logs(—2x—7) =3.
8.Ha Tapenke nexar oJuHaKOBblEe Ha BUJ MUPOXKKH: 4 ¢ MsCOM, 8 C KamycTo U 3 ¢ BHUIIHEH.
[lers BbIOMpaeT Hayraag OAWH MHPOXKOK. Hailiaure BEpOSTHOCTH TOTO, YTO ATOT MHUPOXKOK
OKa)KETCs C BUILHEH.

9.HaiinuTe 3HaYeHNEe BhIpayKEHUS logs0,2+ 10g0,54'
10. VYcraHOBHTE COOTBETCTBHE MEXIY HEPABEHCTBAMH W MHOXECTBAMH WX PEIICHUSMHU.
HEPABEHCTBA

1 x—3
>0 ,_ <0
A (@=2)(x=3)7 537 >3 pllogyx>1 yx2
PEIINEHNM A

1) = - 3) .
2 X 2 3 x
2) e 4y - -
3 x 2 3 X

11.0cHoBanueM nupamMubl SABISETCS MPSIMOYTOJIBHUK co cTopoHamu 3 u 5. Ee o6bem pasen 80.
Haitgure BBICOTY 3TOM UpaMU/IbI.

12.AxBapuym umeeT popMy MpsIMOYTOJIBHOTO Mapajuienenunena ¢ pazmepamu 80 cm X 30 cm X
40 cm. CkonpKO JIUTPOB cocTaBisieT 00béM akBapuyma? B omnom nutpe 1000 kyOmueckux
CaHTHUMETPOB.

x(r) = lt2 +2
13.MarepuanbHasi TOYKa JBIDKETCS MPSIMOJMHEHHO TIO 3aKOHY 2 (rme X —
paccTosHHE OT TOYKH OTcYeTa B MeTpax,t— BpeMs B CEeKyHJax, M3MEpPEeHHOe C Hauaia
nBuxeHus ). Halinure ee ckopocts (B M/C) B MOMEHT BpeMeHu t =4 c.

14 Pemmte nepasencteo O — 125 T 5025
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1.5 a) Pemmte ypapaenue €OS 2x+3sin(—x) —2= 0.6) Viaxure KOPHHU OTOTO YpaBHEHHS,

—: 31

MpPUHAJUJISKALTIE OTPE3KY 2

2 BapuaHT

1. B mauke 500 nucroB Oymaru ¢gopmara A4. 3a Henemo B odpuce pacxoxyercs 1300 iucTos.
Kakoe HaumeHbII€e KOIMYECTBO MMayek OyMark Hy>KHO KyIIUTb B opuc Ha 6 Henenb?

2. CrouMocTh mpoe3aa B MapumpyTHOM Takc coctapisier 20 py6. Kakoe nambosbiiee 4ucio
I0€3]I0K MOYKHO OyJIeT COBEPIIUTh B 3TOM MapUIpyTHOM TakcH Ha 150 py0., eciu nieHa npoesna
cuusutcs Ha 10%?

3.Mara3un 3aKymnaeT I[BETOYHbIC TOPIIKH MO ONTOBOW meHe 90 pyOseid 3a MTYKy M IMPOJaeT ¢
HaneHkoil 15%. Kakoe HanOosnbliee YMCiI0 TaKUX TOPIIKOB MOYKHO KyIMTh B 3TOM Mara3suHe Ha
700 pyOueii?

4.CTpouTeNbHbIN NOAPATUUK IUIAHUPYET KynUTh 20 TOHH 00JIMIIOBOYHOIO KUPIIUYA Y OJTHOTO U3
Tpéx mocraBmMKOB. OauH KUpHUY BecuT S5 Kr. Bo ckonbpko pyOneit oboitnércs Hamboiee
JIeII€BbIN BApUAHT NOKYIIKHU C YYETOM JIOCTABKHU ?

Iena kupnuua |CToumMoCTh

IHocraBmmk e 1l )| Epem () CrnenunajnbHble yCJI0BUS

A 19 3000 Her

b 18 5000 JlocraBka OecruratHasi, €Clid CyMMa
3akasa npesbiaeT 50 000 pyouieit

B 16 6500 ITpu 3aka3e ToBapa Ha CYMMY CBBIIIIE

50 000 py6ueii ckuaka Ha noctaBky 50%

V—32—x= S5+x _ —

5.HalinuTe KOpeHb ypaBHEHUs 32—x=2.43" =27 7logy(-2—x) =2.

8. B simmke nexaT oJMHAKOBEIE HA BUJ pydkd: | KpacHas, 8 4epHbIX U 6 cuHuX. Bacst BeIOUpaeT
Hayraj oAHy py4ky. Haliaure BEpOATHOCTB TOTO, UTO 3Ta pydKa OKaKETCSI CHHEH.

9.HaiinuTe 3HaYCHUE BBIPAKEHUS logg80 —logg 1,25

10. VYcraHoBuUTE COOTBETCTBHE MCKAY HCPABCHCTBAMU U MHOXECTBAMU HUX PCHICHUAMMH.
X

HEPABEHCTBAA)102:x >0 527" >2 pgz—7 <0 -1 7 °
PELIEHMS

g 1ox | X
2) > 4)— >
1 X 0 fovers. ok

11.0cHoBaHuEM YETHIPEXYTONBHON MUpaMU/bl SBISIETCS MPAMOYTOJIBHUK CO CTOpoHamH 6 u 8.
Haiiaure BbicOTy 3TOM nupamubl, eciu e€ o0bEM paseH 60.

12 AxBapuym umeer (popMy MpsIMOYTOJIBHOTO Hapajuienenumnena ¢ pazmepamu 80 cm x 40 cm X
40 cMm. CkoJbKO JHMTPOB cocTaBisieT 00béM akBapuyma? B omnom sutpe 1000 kyOuueckux
CaHTHMETPOB.

x(t) = LI
13.MarepuanpHasi TOYKa JBIDKETCS MPSIMOJMHEHHO TIO 3aKOHY 2 (rme X —
paccTosiHME OT TOUYKM OTCUeTa B MeETpax, {— BpemMs B CEKyHJax, M3MEPEHHOE C Hadalia
neuxkeHus ). Halinure ee ckopocts (B M/c) B MOMEHT Bpemenu t=1 c.

~

-9

14 .Pemmre HEpaBEeHCTBO 3* =38l




15.a) Pemure

ypaBHEHHE
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< 2
281n” x — COS(—x) —1= 0'6) Haiinure

3]
yYpaBHEHHUS, TPUHAICKAIINE OTPE3KY [ 2

3 BapuaHT

BCC KOpHHA 9TOro

1. B mauke 500 mucroB 6ymaru dopmara A4. 3a Henento B oduce pacxomayercs 2300 qTucToB.
Kakoe HaumeHbIIee KOTMYECTBO Mayek OymMaru Hy>KHO KyITUTh B OuC Ha 5 Henenb?

2. CroumocTb npoe3a B MapuipyTHOM Takcu coctaBigeT 50 py0. Kakoe Hanbombiiee yucio
MOE370K MOXKHO OyZeT COBEPIIUTh B ’TOM MapIIpyTHOM Takcu Ha 150 py0., ecau 1ieHa poesa
cHusurcs Ha 10%7?
3.MarasuH 3aKynaer IBETOYHBIC TOPHIKH 1O onToBo IeHe 90 pyOuseii 3a mTyKy W MpoJaeT ¢
HareHKoi 25%. Kakoe Hanbosnbiiiee YMClI0 TaKUX TOPIIKOB MOKHO KYIUTh B 3TOM MarasuHe Ha

700 py6ueii?

4.CTpoHTeNBbHBIN MOAPSIYMK TUIAHUPYET KynuTh 20 TOHH OOJMIIOBOYHOTO KUPIIUYA Y OJTHOTO H3
Tpéx mocraBmMKOB. OnuH Kuprmud BecUT 4 Kr. Bo ckompko pyOneit oboiinércs Hambomee
JeIEBbIi BApUAHT MOKYIIKK C YUYETOM JJOCTaBKU?

IMocTaBunK

Llena kupnuya
(py6.3a 1 mr.)

CroumocTsb
pocTaBkH (pyo0.1)

Cl'[elll/la.]'lbl-lble yciaoBusi

A 19 3000 Her

b 18 5000 JlocraBka OecriaTHasi, eciau cymma
3akasa npesbiiaeT 50 000 pyoiueit

B 16 6500 IIpu 3akaze ToBapa Ha CyMMY CBBIIIIE

50 000 pyOuteii ckuaka Ha gocTaBky 50%

5.Haiigure kopeHb ypaBHEHUS
8. B smuke nexat oAMHAKOBBIC HA BUJ py4KH: | KpacHas, 8 uepHbIX U 6 cuHUX. Bacs BeiOupaer
Hayraj OJIHy py4ky. Haliiure BEposITHOCTh TOT0, YTO 3Ta py4YKa OKaXKETCsl YePHOU

9.HaiiauTe 3HaYCHUE BBIPAKCHUS logs

V16 —4x=2.,2""" =32 Jog,(x—3) =6.

0,2+ log 54.

10.Kaxxnomy M3 4yeThIpEX HEPaBEHCTB B JIEBOM CTOJOLIE COOTBETCTBYET OJHO W3 PELICHUH U3
IPaBOro CToyiona. YCTaHOBUTE COOTBETCTBHE MEXAY HEPABEHCTBAMM M MHOXECTBAMM HX

PELICHUSAMU. HEPABEHCTBA
1 x—3
. - >0 —x+3 i 0
A) G=2)x=3)  p> >3 plogzgx>1 i 2"
PEHIEHUA
V 3 x e s
o 3 x 3 = po—

11.0cHoBanueM nMupamMuIbl ABISETCS MPSIMOYTOIBHUK co cTopoHamu 4 u 5. Ee o6bem pasen 80.
HaiinuTe BBICOTY 3TOM MUpaMUIbI.
12.AxBapuym umeeT popMy MpsIMOYTOJIBHOTO Mapajuienenunena ¢ pazmepamu 50 cm X 30 cm X
40 cm. CkonpKO JIUTPOB cocTaBisieT 00béM akBapuyma? B omnom nutpe 1000 kyOmueckux

CaHTUMCTPOB.




47

1 2

x(1) t°—t+14
13. MarepuanbHasi TOUYKa JIBHXKETCS IPSIMOJIMHEHHO TI0 3aKOHY 2 (rme x —
pacCTodHHUE OT TOYKH OTCHETa B MCTpaAXx, t— BpEMsA B CEKYHJaX, HM3MCPCHHOC C Hadalia

neukeHus ). Haiinure ee ckopocTs (B M/C) B MOMEHT Bpemenu [ = 3e.

14.Pemmre nepasencteo > — 125 T 5025

15.a) Pemmte ypaBuenue OS5 2x+3 Sin(_x) —2= 0'6) VYKaXuTe KOPHU ITOTO ypaBHEHUS,

3
;;3%].

NPUHAIICHKAIINE OTPE3KY

4 BapuaHT

1.B mauke 500 nuctoB Oymaru dopmata A4. 3a Henento B oduce pacxoayercs 1600 mucTos.
Kakoe HanmeHbIIee KOTMYECTBO Mayek Oymaru Hy>KHO KyIUTh B ouc Ha 6 Henenb?

2.Ananacsl ctoAT 95 py6. 3a mryky. Kakoe MakcuMaiabHOE YMCIIO aHAHACOB MOKHO KYNHTH Ha
500 py0., ecu ux 1ieHa cHu3uTes Ha 20%?

3.Maras3uH 3aKynaet [BETOUHbIE MOPIIKHU MO ONToBOU IieHe 120 pyOmeil 3a MTYKy U MPOJAaeT C
HaneHkoi 20%. Kakoe HanOounbliiee YMCIIO TAKUX TOPILIKOB MOYKHO KYIHUTh B 3TOM MarasuHe Ha
1000 py6mneii?

4. KnueHT X0oueT apeH10BaTh aBTOMOOWIIb Ha 2 CYTOK JJIsl IO€3/1KU NpoTskeHHOCTho 400 kM. B
TabJIMlle TPHUBEACHBI XapaKTEPUCTUKU TPEeX aBTOMOOWJIECH M CTOMMOCTh apeHasl. [lomumo
apeH/Ipl KIIMEHT 00513aH OIUIaTUTh TOILIMBO JJIsi aBTOMOOWIISI Ha BCIO 1oe3Ky. LleHa nusenbHoro
torBa — 19 py0 3a mutp, 6en3uHa — 23 py0 3a auTp, raza — 16 py6 3a nutp. Kakyro cymmy B
pyOsIsiX 3amyIaTUT KJIMEHT 32 apEeHy U TOIIMBO, €CJIM BHIOEPET CaMblil IeLIEBbI BapuaHT?

Pacxon TorumBa | ApeHtHas TuTaTa
ABTomMoOuIH | TommuBo (m ma 100 (py6. 3a 1
KM) CYTKH)
A JuzenpHoe |5 3900
b bensun 11 3100
B las 15 3000

I—4x
5 Pemmre ypasnenue ¥ O — X = 3. g2 =32. 7logs(—2x—7) =3.
8.Ha Tapenke nexar oJuHaKOBble Ha BUJ MUPOXKKH: 4 ¢ MsCOM, 8 C KamycToi M 3 ¢ BHUIIHEH.
[lerss BpIOMpaeT Hayraa OAMH NUPOXKOK. HalimuTe BEpOSTHOCTH TOrO, YTO 3TOT MHUPOKOK
OKa)KETCs C MACOM.

9.HaiimnuTe 3HaYCHUE BBIPAKECHUS logg80 —logg 1,25
10. VYcraHoBHTE COOTBETCTBME MEXKIY HEPAaBEHCTBAMHU M MHOMKECTBAMU HX PELICHUSMHU.

1
X
) 0 >0
HEPABEHCTBA Aylog, x>0 527" >2 gyy | nyx(x—1)
PELIIEHUS
¢ 3 = >
1) s fﬁ ) i .
2) 1‘:{—- 4:' -

1 ] I
11.0OcHoBaHuEM UYETHIPEXYTOIBLHON MUPAMU/bI SABJISIETCS MPAMOYTOJIbHUK CO CTOpOHamMH 6 u 5.
HaiinuTe BICOTY 3TOM nmupamusl, eciau e€ 00bEéM paBeH 80.
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12 AxBapuym umeer (popMy MpsIMOYTOJIBHOTO Hapaiuienenunena ¢ pazmepamu 80 cm x 30 cm X
60 cm. CKOJIBKO JIMTPOB cocTaBiisieT 00bEM akBapuyma? B omnom jutpe 1000 xyOmueckux
CaHTHUMETPOB.

1
2
x(t)==t"—t+14
13. MarepuaibHast TOYKa JBUKETCS MIPSIMOJIMHEHHO 0 3aKOHY 2 (rme x —
paccTosiHuE OT TOYKM OTCUe€Ta B MeETpax, t— BpeMs B CEKyHJax, M3MEPEHHOE C Hayala

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

14.Pemmre nepasencrso 3* — 81 — 3¥ —9°

2sin®x —cos(—x) — 1 =

15.a) Pemmute  ypaBHEHHE 0'6) Halinute Bce KOpHH  3TOro

]
ypaBHEHHUS, TPUHAICKAIINE OTPE3KY [ "2

5 BapuanT

.1.B mauke 500 nucroB Oymaru ¢opmara A4. 3a Henmemo B oduce pacxoxyercs 1800 mmucros.
Kakoe HaumeHblIee KOTMYECTBO Mayek OymMark Hy>KHO KyIIUTh B opuc Ha 6 Henenb?

2.Ananacsel crosT 85 py0. 3a mTyKy. Kakoe MakcuMallbHOE YHCIIO aHAaHACOB MOXKHO KYITUTHh Ha
500 py0., ecnu ux 1ena cuuzuresa Ha 20%?

3.MarasuH 3aKynaeT [BETOYHBIE TOPIIKH MO OoNnToBOM meHe 120 pyOueii 3a MTyKy U MPOJAET C
HateHkol 20%. Kakoe HanOoJbIee YMCa0 TaKUX TOPLUIKOB MOXHO KYIHUTh B ’TOM MarasuHe Ha
1000 py6ueii?

4. KnueHT X0oueT apeHI0BaTh aBTOMOOWIIb Ha 2 CYTOK JJIsl O€3JIKH NpoTskeHHOCThIo 400 kM. B
TabJiMlle MPHUBEIEHbl XapaKTEePUCTUKU TPEX aBTOMOOWJIEH M CTOMMOCTh apeHisl. Ilomumo
apeH/1bl KJIMEHT 00s3aH OIJIaTUTh TOIIJIMBO Il aBTOMOOUJIS Ha BCIO moe3/Ky. Llena nusensHOro
toruiBa — 19 py6 3a nutp, 6ensuna — 23 py0 3a nutp, raza— 16 py06 3a nutp. Kakyro cymmy B
pyOIIsX 3amJIaTUT KIMEHT 3@ apeH 1y U TOIUIMBO, €CJIM BBIOEpET caMblil AelIeBblil BapuaHT?

AntowoGiuns| Tonnmo |POEXORTOmIS | Apean maara
A JuzenpHoe |5 3900
b bensun 11 3100
B la3 15 3000

1—4x
5 Pemmre ypasnenne ¥ O — X = 3. 62 =32. 7logs(—2x—7) =3.

8.Ha tapenke nexxar oquHAKOBBIE Ha BHJ MHUPOXKKHU: 4 ¢ MsICOM, 8 ¢ KamyCTOdW W 3 C BHIIHEH.
[lers BBIOMpaeT Hayrajg OIWH THUPOXKOK. HailimuTe BEPOSTHOCTH TOTO, YTO STOT MHPOIKOK
OKa)XeTCs C BUIITHEH.

9.HaiinuTe 3HaYeHNE BBIpaKEHUS logs0,2+ 10g0,54'
10. VYcraHOBHTE COOTBETCTBHE MEXKJIY HEPABEHCTBAMH W MHOXECTBAMH HX PEIICHUSMHU.
HEPABEHCTBA

1 x—3
>0 .
A (@=2)(x=3)7 537 >3 pllogyx> 1y 2

PEIIEHUA

<0
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11.0cHoBaHuEeM MUpPaMHUJIBI SBIISIECTCS MPSIMOYTOJBHUK co cTopoHamu 3 u 5. Ee o0beMm pasen 80.

Haitgure BbICOTY 3TOM IUpaMU/IBI.

12. AxBapuyMm umeet Ghopmy MpsSMOYTOJIBHOTO Mapauienenumnena ¢ pazmepamu 80 cm x 30 cMm X
40 cMm. CkonbKO JHUTPOB cocTaBisieT 00bEM akBapuyma? B omnom smmtpe 1000 kyOuueckmx

CaAHTUMCTPOB.

1
x(t) = =t>+2

13.MarepuanbHasi TOYKa JABIDKETCS NPSIMOJIMHEHHO IO 3aKOHY
paccTosiHue OT TOYKM OTCUeTa B MeETpax, {— BpeMs B CEKyHIax, M3MEPEHHOE € Hadjaa
ke ). Haliiure ee ckopocTth (B M/C) B MOMEHT BpeMeHu t =4 c.

14 Pemmre nepasencteo 9 — 125 T 5025

2 (roe X —

1.5 a) Pemmre ypasrenne 05 2x+3 Sin(_x) —2= 0'6) VYKaxuTe KOpHU 3TOr0 ypaBHEHMS,

3%

—: 31

2

NpUHAJUICKAIINE OTPE3KY

IIpunoxenue

Koandukatop (NpumepHbIi nepeyeHb) OLEHOYHbIX CPEACTB ANA OLEHKU 3HAHWIN, YMEHWUA U YPOBHSA

chOPMUPOBAHHOCTU KOMNETEHL MM

poJieBasi urpa

0o0y4aromuxcsi U MpernojaBaTelis Mo
YOpaBIEHUEM  NpENojaBarens ¢
HeNbl0  peuieHust  y4eOHBIX U
npodecCHOHATBLHO-OPHUEHTUPOBAHHBIX
3aj1adu myTeM UTPOBOTO
MOJIETTUPOBAHUS peasbHOI
npoOneMHoO# cutTyanuu. I[lo3Bomsier
OLICHMBAaThb YMEHHUE AHAIU3UPOBATH U
peuiaTb TUIINYHBIC

Ne n/n Tun oyenounozo | Kpamkas xapaxmepucmuxa | Ilpedcmagienue
Koo cpeocmaa OYEHOYHO20 CpedCcmaa OYEHOYHO20
OYEHOUHO cpedcmaa 6 ghonoe
20

cpedocmsa

1. HenoBas w/unu | CoBMecTHass JeATeNbHOCTh Tpynmsl | Tema (mpobiiema),

KOHIEMIHNS, POJIH U
0)KHJTaeMBIi
pe3yJibTaT
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poecCHOHANBLHBIC 3a/1a4H

Pa3zHoypoBHEBBI
e yueOHbIe
3a1a4n u
3a/1aHus

Pa3nuuaroT 3a1a4u U 3a1aHUs:

a) PETPOyKTHBHOTO YPOBHSI,
MIO3BOJISIOIINE OLICHUBATh u
JIMarHOCTHUPOBATh 3HaHUE
¢dakTrueckoro marepuana (6azoBble
MOHSATHUSA, aJNTOPUTMBI, (akKThl) U
YMEHHE TPaBWIBHO  HCIIOJIB30BATh
CHelHaTbHbIC TEPMUHBI M TIOHSTHS,
y3HaBaHHE OOBEKTOB M3y4YCHHS B
paMKax  ONpeACICHHOTO  pasjiesa
JVCLUTUIMHBI,

0)  PEKOHCTPYKTUBHOIO  YPOBHS,
MIO3BOJISIOIINE OLICHUBATh "
JIMarHOCTUPOBATh YMEHUS
CHHTE3HPOBATh, aHAJM3UPOBATb,
0000111aTh (hakTHYeCKUi u
TEOPETUYECKUI Matepual c
bopmyHpoBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBJICHUEM IMPHYUHHO-
CJICZICTBEHHBIX CBSI3CH;
B) TBOPYECKOTO
TIO3BOJISIOIINE OLICHUBATh u
JMarHOCTHPOBATh YMCHHSI,
WHTECTPUPOBATh 3HAHUS Pa3IMYHBIX
oOnacrei, apryMeHTUpOBAaTh
COOCTBEHHYIO TOUKY 3pEHUs

YPOBH4,

Kommiekt
Pa3HOYPOBHEBBIX
3a7a4 U 3aJaHui

Kontponbnas
pabota

Cpenctso MIPOBEPKHU YMEHHH
NPUMEHATh MOJYyYCHHbIE 3HAHUS JUIA
pelIeHus 3a/a4 ONpPEAEICHHOrO THUIA
110 TEME WJIU Pa3Jieny

Kommnekr
KOHTPOJIBHBIX
3aJlaHui
BapUaHTaM

10

Pedepar

[TpoaykT camMoCTOSITENEHOM pPabOThI
CTyJICHTa, TIPEJCTABIAIONINN CcOOOM
KpaTKO€ M3JI0KCHHUEC B IHNCbMCHHOM
BHUJIC MOJIYYEHHBIX  PE3yJIbTaTOB
TEOPETUYECKOTO aHanm3a
OIIPENCIEHHON rae aBTop
pacKpbIBaeT CyTh HcCCIIelyeMOou
npoOJieMbl, TPUBOAWT  PaA3TUYHbBIE
TOYKH 3pCHUA, a TAKXKE CO6CTBGHHBIC
B3IJISIBI Ha HEe.

TEMBI,

Temsl pedepaToB

Jlokian,
Cco00IIIeHNE

[TpoayKT camMoCTOSITENEHOW pPabOThHI
CTyJICHTa, TIPEICTABIAIONINN CcOO0OM
myOIM4HOe BBICTYIUICHHE o
NPEeICTaBICHUIO MOJTyYEeHHBIX
pPE3yNIbTATOB PEIICHHs OMpPeeICHHON
TEMBI.

Tembl  mOKIANIOB,
COOOIIIeHNI

Tect

CpeacTtBo KOHTpOJIsS, HaIlpaBIEHHOE
Ha TPOBEPKY YpPOBHA  OCBOECHUS
KOHTPOJIUPYEMOI'O TEOPETUYECKOTO U
IPAKTHYECKOTO MaTepuana o

DoHn
3aJaHui

TCCTOBBIX
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JUTJAKTUYCCKUM (210505070080
JMCIIUTITHEI WIIN
npo¢eCcCHOHATBHOTO MOJTYJISI.
Cucrema CTaH/IapTU3UPOBAHHBIX
3aJaHUM, MTO3BOJISIONIAS
aBTOMAaTU3UPOBATH npoueaypy

U3MEPEHMS YPOBHS 3HAHUM U yMEHUH
00yJaronmxcs

[Ipaktuueckue | DTO 3a7aHusl, C TOMOIIBIO KOTOPHIX Y | Bumsr:
paboThI yYamuxcs hopmupyroTcs U | HaOmoIeHue,
(IpakTUYEeCKOE | Pa3BUBAIOTCA MIPaBWIBHBIC | U3MEPECHHE, OIIBIT,
3aJlaHue) MPAKTUYECKHUE JCHCTBUS. KOHCTPYUPOBaHUE
U Jp. 3aJaHus IS
MPAKTUYECKHUX
pabot
Hab6monenue | Mactpyment cOopa undopmanuu s | Lemns, 00BEKTHI
YCTaHOBJICHUS (PAKTOB HaOJIOICHUS,
oOpaszer| aucTa A
buKcupoBaHUS
pe3yJIbTaTOB
HaOIIOACHUS
Huddepenunpo | Brimtouaet B ce0st mepeueHs BompocoB | [IpakTuueckue
BaHHBIN 3a4€T o Y]I 3aJIaHUS




