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1. ITACIHIOPT
KOC no Y1 C0O0.02.01 MaremaTuka

(K00 u Hazsanue OUCYUNTUNDBL)

1.1. OO0mue MoJI0:KeHUA

KontponbHo-onenounsie cpeactsa (KOC) npennasHadensl i1 KOHTPOJS U
OLICHKH 00pa30BaTENbHBIX JOCTHXKEHUN O0Yy4YaloIIMXCs, OCBOMBIIUX IMPOTrpamMMmy
yueoHou nuctuminael COO.02.01 MaTtematuka.

KOC Bxit0o4arOT KOHTPOJBHBIE MAaTE€pPUANBl JJISI MPOBEACHHUS TEKYIIEro
KOHTPOJISL ¥ TPOMEKYTOYHOM aTTecTanuu B popMe KOHTPOJIBLHON pabOThI

(1 cemecTp), 3a4€T C OLICHKOM 2 ceMecTp).

KOC pa3paboTtanbl B COOTBETCTBUH C:
obpazoBarensHOM mporpammoit CI1O mo cnenmansHocTH 43.02.16 Typusm u
TOCTEIPUUMCTBO

nporpammbl yueOnoi aucrumunasl CO0O.02.01 Marematuka.

1.2. Pe3yabTaThbl 0CBOCHHUSA TUCHMILIMHBI, MOJIeKANIHE POBEPKE

Pe3yabTaTsl HaumenoBanmne jemMenTa | OCHOBHBIE IOKAa3aTeJaH OLEHKH
00yueHust YMeHHUii/3HAHU I pe3yJabTaToB

(ocBOEHHBIE

YMeHHuUs,

YCBOCHHbIE

3HAHHA,

NMPaKTHYEeCKU i

ONBIT

(npm

HAJIUYHH)

Vi Bnagets Meronamu | [IpumeHeHne akcuom , TEOpeM,
JIOKA3aTeNIbCTB,  AJTOPUTMAMHU | ONIPECIICHUI MPU PEIICHUH 3a71a4
pereHus 3ajad;
dbopMyIupOBaTh OMpENETICHUs,
aKCHOMBI u TEOPEMBI,

MNPUMCHATH ux, IMPOBOIWTH
JAOKa34aTCIIbHBIC PACCYKIACHUA B
X0[4€ pCUICHUA 3aaa4d

y2 Beimonnsate BBIYMCIICHHE | BplunciieHne U CpaBHEHHE KOPHEH,
3HaYeHUH U 1peoOpa3oBaHUs | BHIIOJHEHHE MNPUKHUIKA 3HAYCHUS
BBIpAXEHUN CO cTeneHaMu WU | KopHs. [IpeoOpa3zoBaHue YMCIOBBIX

norapudmamu, peoOpa3zoBaHus | U OYKBEHHBIX BBIPAKEHHUIA,

JpOOHO-pallMOHATIBHBIX coJiepKaIInx paguKanbl.

BBIPKECHUI Beinonnenue pacueToB o
bopmymnam, coJiepKaliuM
paauKabl, OCYILIECTBIISS
HEOOXOIUMBbIE  TOJCTAHOBKH |
npeoOpazoBaHus. Haxoxnenue
3HAQUYEHHUM CTETEeHM, UCTIONb3Ys MpPU
HEO0O0XO0IMMOCTH
WHCTPYMEHTAJIbHbBIE CpEICTBaA.

3anuchIiBaHNE KOPHSI N-U CTENEHU B




BUJIE CTENEHU c JTPOOHBIM
MoKasareiaeM u HA000pOT..
Brrancienue CTEIIeHEeH c
paIMoHaTBLHBIM IoKa3aTelieM,

BBIMOJIHEHUE TMPUKHUIKH 3HAYCHHUS
CTCIICHU, CpPABHECHHUE CTEIEHEM.
[Ipeobpa3oBaHue  YHCIOBBIX |

OYKBEHHBIX BBIPAXKECHU,
COJIepKalluX CTEeMeHH, MPUMEHSS
CBOMCTBA.. Beinonnenue
npeoOpa3oBaHui BBIPAKEHU,

MpUMEHEHHE (OPMYJ, CBSI3aHHBIX
CO  CBOWCTBaMHM  CTENEHEH U
norapudmos. Omnpenencuue
o0jacTu JOMYCTUMBIX 3HAYCHUH
Jorapu(pMHIECKOTO BBIPAKCHHUS.

V3 HccnemoBate B mnpoctenmmx | Mccnenosanue byHKIIUU Ha
CiIyvasx byHKIUM Ha | MOHOTOHHOCTb, HAXO0XJICHUE
MOHOTOHHOCTB, HaXOAWTh | HAUOONBIINX W  HAaWMEHBIINX
HauOOJbIIME W HAaWMEHBIIHE | 3HAYCHUH (YHKIUH; TOCTpPOCHUE
3HaueHus (PyHKUUN; CTPOUTH | rpaduKOB byHKIUH c
rpaduku MHOTO4YJICHOB C | MCIIONB30BAHUEM  IPOU3BOJIHOM;
HCII0JIb30BaHUEM anmnapara | IpUMEHEHHUE NPOU3BOJAHONM IIpH
MaTeMaTU4eCKOro aHalM3a; | pelIeHUH 3a7a4 Ha JIBUXKCHUE;
MPUMEHATh TMPOU3BOJHYIO IIpU | pEeUICHUE MPaKTHKO-
pEelIeHUH 3a7a4 Ha [JBWKEHUE; | ODUEHTUPOBAHHBIX  3aja4 Ha
pemarb MPAaKTUKO- | HAUOONbIIE W HAUMEHbIINE
OpPUECHTHPOBAHHbIE 3aJa4d Ha | 3HAYCHUsS, HA HAXOXJECHUE TIYyTH,
HauOOJbIIME W HAaWMEHBIINE | CKOPOCTU U YCKOPEHHS.
3HAYCHMUsI, HA HAXOXKJICHHUE MyTH,

CKOpOCTH u YCKOpPEHHH,
NPUMEHATh ~ WHTErpain s
pelIeHUs] TPAKTUYECKUX 33134
V4 cTpouTh Tpaduku u3ydeHHbIX | [locTpoeHune rpaukoB M3y4EeHHBIX

byHKUIMH, UCIIOJIb30BaTh
rpaduxu pu HU3y4YEHUU
MPOLECCOB M 3aBHUCUMOCTEN,
IIPU PELICHHUH 3aJad W3 JPYTHUX
y4eOHBIX IPEIMETOB U 3ajau U3
peaNbHOM  JKHM3HHU; BBIPAXKATh
bopmynamu 3aBUCUMOCTHU
MEXy BEJINYNHAMHU

(GyHKIMHA. Omnpenenenue 1o
dbopmyne MpOoCTeHIIe
3aBUCUMOCTH, BHAa ee rpaduka.
Boipaxxenue mno Qopmyne oxHOM
IIEPEMEHHOMN yepes JIpyTue.
Haxoxnenue oOnactu
oTpeJieNIeHus] U 00JIaCTH 3HAYEHUi
(GyHKIIMH,IPOBEACHHE

HCCIICIOBAHUS JIMHENHOM,
KYCOYHO-JTMHEHHOM, JpoOHO-
JIMHEHHOU " KBaJIpaTUYHOU
byHKIUH, IIOCTPOEHHUE 170.¢
rpaduxoB. [locTpoenue u uTeHUE
rpadukoB GbyHKIM.
Hccnenosanue G yHKITHIH.

CocraBnenue BUAOB (QYHKIHMH MO
JAHHOMY YCJIOBHIO, PELLIEHUE 3a]1a4
Ha JKCTPEMYM. Beinosninenue




npeoOpazoBaHMit rpaduka
¢byHkuuu. Berumcnenue 3HaueHUi
(GyHKIUH 110 3HAYEHUIO apryMeHTa.
OrmpezenieHne TOJIOKEHUSI TOYKU
Ha rpaduke 1Mo ee KOOpAMHATAM U
Ha000pOT. Hcnons3oBanue
CBOWCTB (DyHKIMU AT CpaBHEHUS
3HAYCHHH CTEeTIeHEH u JiorapudmoB.
[Toctpoenne rpaduKOB CTENEHHBIX
U jorapupMUYecKuX (HyHKIIH.

O3HakoMJIeHHE c MIOHATHEM
HEMPEPhIBHOU MEePUOIUYECKOM
¢byHKuuy, dopmynupoBanue
CBOMCTB CHHyca U KOCHHYCAa,
MOCTPOCHUE ux rpaduKoB.
[IpumeHeHne CBOWCTB  (YHKIIHIA
JIRIE: CpaBHEHHUS 3HAYEHUI
TPUTOHOMETPHUECKUX  (DYHKUUH,
pelieHus TPUTOHOMETPUUECKUX
ypaBHEHUH.

V5 Pemarp  TekcroBeie  3amaum | CocTaBieHue ypaBHEHUH,

pa3HbIX TUIIOB (B TOM YHUCIJIE HAa | HEPABEHCTB U CHUCTEM IO YCIOBHIO
MPOLEHTHI, JIOJIM M 4YacTH, Ha | 33/ayW, pelieHue 3anad,
JIBUXKEHHE, paboTy, CTOMMOCTH | MCCIIEZJOBaHUE MOJTy4YE€HHOTO
TOBAapOB M  yCIyr, HaJOTH, | peLICHUs
3aJaud U3 00JacTU YIpaBJICHUS
JTUYHBIMUA u CEMENHBIMU
(dbuHaHCAMH ), COCTaBJISITh
BBIPKCHHUS, ypaBHEHUS,
HEpPaBEHCTBA M UX CHCTEMBI IO
YCIIOBUIO 3aJaud, HCCIEN0BaTh
MIOJIyYEHHOE pelieHne "
OIICHUBATH  IPaABIONOI00HOCTD
pE3YJIBTAaTOB

Yo6 W3Bnekarp, unTepnpeTHpoBaTh | [IpencraBnenne uHbopManuu ¢
MH(pOpPMAaLIMIO, MPEAICTABICHHYIO | TOMOIBIO TA0JIHUII, AUArPaMM.

B Tabnuiax, Ha auarpammax, | McciemoBanue
rpadukax, OTPaXKaIOIYI0 | CTATUCTUYECKUX JaHHBIX
CBOICTBAa peajbHBIX IPOLECCOB
W SBICHUW,  TPEICTaBIAThH
MH(pOPMALMI0O €  TOMOIIBIO
TabIuIl u JUarpamm;
UCCJIEI0BaTh  CTATUCTHUYECKHE
JaHHblE, B TOM 4HCIIE C
MIpUMEHEHUEM rpaguIecKux
METOJI0B u AIEKTPOHHBIX
CPEICTB
v7 Beruucnate  BeposTHOCTh ¢ | M3yueHue IpaBuIIa

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

KOMOMHAaTOPUKH W TPUMEHEHHE
MpU  pEUIeHMH KOMOMHATOPHBIX
3amad. PemeHne KOMOMHATOPHBIX
3ala4  MEeToJIOM 1mepedopa M IO




baktel U GopMyNBl  TpHU
pelIeHu:  3a/Jay; OICHUBAThH

BEPOSITHOCTH peanbHBIX
COOBITHI; 3HAKOMCTBO co
CTy4alHBIMHU BEJIMYMHAMU,

YMEHHE TPHUBOJIUTH TMPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX
quceJl B TNPUPOJTHBIX  H
OOIIIECTBEHHBIX SIBJICHUIX

MIpaBUILy YMHOKEHHUSI.
O3HakoMJIeHUE €  MOHSATUAMHU
KOMOMHATOPUKH: pa3MEUICHUSIMH,
COUYETAHUSIMH, TEPECTAHOBKAMHU U
dbopMynaMu 11 UX BBIYMCICHHUS.
OOmbsicHeHne u IIPUMEHEHNE
bopmyn TUTST BBIYHCIICHUS
pa3MelIeHH, T[epPecTaHOBOK U
COYETAaHMM IIPU PELICHUH 3a1ad.
O3HakoMJIeHHE c OMHOMOM
Herorona u TPEyroJIbHUKOM
[Tackanga. PelnieHne npakTUYECKUX
3a7a4 C MCHOJIb30BAHUEM IOHATHI
U TPaBUI KOMOUHATOPUKH

V8-

N300paxaTb MHOIOTPAaHHUKH U
NOBEPXHOCTH  BpAIIEHHs, UX
CCUYCHUA OT PYKH, C IIOMOIIBLIO
YEepPTE)KHBIX HMHCTPYMEHTOB H

SJICKTPOHHBIX CpCACTB;
paciio3dHaBaTb  CUMMCTPHIO B
MMPOCTPAHCTBE, paciio3sHaBaTb

IIpaBUJIbHBIC MHOI'OI'PAHHUKHU

N3o00pakeHne MHOTOTPAaHHUKOB M
BBIIIOJIHCHUE  [OCTPOCHUSI  HA

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

CyKaeHul. XapakTepucTuka H
U300paKEHHE CEUYEHUS, Pa3BEPTKU
MHOT'OTPAaHHUKOB, BBIYHCIICHHE
II0IIAAEH ITIOBEPXHOCTEH.
ITocTpoeHne mpocTeHINX CeUYCHUN
KyOa, IIPU3MBI, MUPaMUJIbI.
[Ipumenenue (axkToB U CcBeAECHUMN
n3 1uianumerpuu. IIpumenenue
CBOMCTB CUMMETPHUH IIPU PELLICHUU
3a/1a4. Hcnons3oBanue
OpuoOpEeTeHHBIX ~ 3HAHMM  JUId
HCCIEAOBAHUS M MOJEIUPOBAHUS
HECIIOXKHBIX 3a7au. M3o00pakeHue
OCHOBHBIX  MHOTOI'DAaHHHUKOB W
BBITIOJTHEHHE PUCYHKOB o
YCIIOBHSIM 3aJa4. BpalCHUs

Pewmrenne 3amay Ha IOCTPOCHHE

CEUYeHUM, BBIYHCIICHHE JUTHH,
pPacCTOSIHUM, YIJIOB, ILIOLIAAEH.
[IpoBenenue JIOKAa3aTeJIbHBIX

pacCcyKJIeHHI NpU PELICHUH 3a1ad.
[IpuMeHeHne CBOMCTB CHUMMETPHUH
IpU pELIEHUH 3aJad Ha Tena
BpallleHHs, KOMOWHAaIUI0  Tell.
N300paskeHe OCHOBHBIX KPYTIIBIX
TE€JI W BBIIOJIHEHUE PHCYHKa IO
YCIJIOBHIO 33]1a4H.

Y9

Hcmnons30BaTh OTHOIICHHC

Hcnons3oBaHue OTHOIICHHC
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IJIomaZei  MOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (UTYp TPU
pELICHHH 33]1a4

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

V10 Breranciars reomerpuueckue | Mzyuenue bopmyn JUIsL
BEJINYUHBI (nmuHa, YIoJ, | BBIYUCICHUS rIomaaen
wiomaap, 00beM, IUIOUIA/b | IOBEPXHOCTEM MHOIOIPAaHHUKOB U
MOBEPXHOCTH), UCIIOJIb3Ysl | T€d ~ BpalleHus.  Beluucinenue
U3y4eHHBIE (POPMYIIBI U METOABI | IUIOLIaei u 00BEMOB
MHOTOIPAHHUKOB M TEJI BPALLEHUS
,pelieHne IIPaKTUKO-
OpHUEHTHPOBAHHBIX 3aa4
V11 Haxonuts C noMouipto | Pemenune  mpocredmmx 3amad B
M3YYEHHBIX dbopMmyn | KoopauHATAX
KOOpJIMHAThl CEPENHBI OTpE3Ka,
paccTostHUe ~ MEeXAYy  JBYyMs
TOYKaMHU
3HaTh:
31 [lonsTus:  cremeHb  yucina, | O3HaKOMJIEHHE C MOHATUEM KOPHS
norapudm yucna n-i CTEIEHHU, CBOMCTBaMHU
paauKanoB u IpaBUJIaMU
CpaBHEHUS KOpHEH.
DopMyJIMPOBAHUE  OINPEICTICHUS
KOpPHS HW  CBOWCTB  KOpHEW..
O3HakoMJIeHHE C MOHATHEM
CTENIEHU c JNEHCTBUTEIbHBIM
nokazaresieM.. DopmynupoBaHue
CBOWCTB cTeneHe. OmnpeneneHue
00JIacTH  JOMYCTUMBIX 3HAYCHHM
Jgorapu(pMUUECKOTO  BBIPAKEHUS.
Beimonnenune npeoOpazoBaHui
BBIpaKEHUH, MpUMeHeHne hopmy,
CBSI3aHHBIX co CBOWCTBaMHU
CTeneHel u jorapudmon
32 [Tonsarns: panuoHaibHble, | O3HaKOMJIEHHE C  pa3IMYHbIMU
UPpaLMOHAIIBHEIE, croco0amMM peUIeHUs YypaBHEHUI
[IOKa3aTeIIbHBIE, CTEIIEHHBIE, | CUCTEM  ypaBHeHuW.  PemieHue
JorapupmMuyUecKue, NIOKa3aTeNbHbIX u
TPUTOHOMETPUYECKHE Jgorapu(pMUUYECKUX ypaBHEHUH W
YPaBHEHHS W HEPABEHCTBA, UX | HEPABEHCTB 1o W3BECTHBIM
CUCTEMBI JIrOpuTMamM
33 ITonsarus: ¢byukuus, | O3HaKOMIICHHE c MOHATUEM
HelnpepbIBHAS (GyHKIMS, | YUCIOBOM  IMOCJENIO0BATEIbHOCTH,
NpOM3BOJIHAs, MepBOOOpasHas, | criocobamu ee 3a/1aHus,
OTIpeIeNIEHHBIH UHTErpall; | BBIYUCICHUSIMU ee YJIEHOB.
YMEHHME HaXOIUTh NMPOU3BOAHbIE | O3HAKOMJIEHME S C IOHATHEM
AJIEMEHTAPHBIX GyHKIIWN, | peena mocaea0BaTeIbHOCTH.
UCIIOJIB3YS cupaBouHble | O3HaKOMIIEHUE C  TIOHATHEM
MaTepUaJIbI MIPOU3BOIHOM. N3yuenne wu
(GopMyIHpOBKa €€ MEXaHHYECKOTO
U TEOMETPUYECKOr0  CMBbICHA,
anropuTma BBIYHCIICHUS

MPOU3BOJHOM.




Boryunts MpaBuIa
Qg QepeHIpoOBaHus, TaOIHILY
POU3BOTHBIX 3JIeMEHTapHBIX
GbyHKIUH, MIPUMCHSITh TUTST
muddepennrpoBanus GyHKIUN

[IpoBoauTh C IIOMOIILBIO
IIPOU3BOIHOMN HCCIIEI0BAHNE
dbyHKuMK, 3agaHHON (DOpMYIIOi.

O3HakoMJIeHHE C MOHATHEM

WHTErpajla M  TEPBOOOPA3HOM.
N3ydyenne mnpaBuia BBIYUCICHHS
nepBooOpa3Hor u TEOPEMBI
Herorona—JleiiOunma.  Pemenue
3a/1ad Ha CBs3b MEPBOOOPA3HON H
€e  IPOU3BOJHOW, BBIYUCIICHUE
nepBooOpa3zHoOr IUIA JTaHHOU
¢ynkuuu. Pemenuwe 3amau  Ha
pUMEHEHNE WHTerpajia ibit:
BBIUMCIICHUS (DU3MYCCKHUX BEIUYHH
U IUIOLIAIEN.

34

[ousTus: paroHanbHas
GyHKIMS, IIOKa3aTeJIbHAast
byHKIMSA, cTeneHHas (QyHKUuUs,
JorapupmMudeckas byHKIHS,
TPUTOHOMETPHYCCKHE (DYHKIUH,
oOpaTHble PYHKIIHH

O3HakoMIiIeHHE c MOHATHEM
IIEPEMEHHOM, [IpUMepaMu
3aBUCUMOCTEN MEXIY

nepeMeHHbIMU. O3HaKOMIJIEHHE C
NOHATHEM TrpaduKa, OIpeaesieHue
NPUHAICKHOCTH TOYKU TIpapuky
GyHKIHN. Onpenenenue 1o
bopmyie MPOCTEUIIIEN
3aBHCUMOCTH, BHAa ee Trpaduka.
Bripaxkenne mno Qopmyne onHOM
MepPEMEHHOMN yepes JIpyTHeE.
O3HakOMJIEHME C OIpENEICHUEM
¢byHKIMY, (QOPMYIHPOBAHUE €TO.
Haxoxnenue obnacTtu
onpezeneHuss U 00JacTy 3HAYEHUH
¢ynkuun. IloctpoeHue u ureHue
rpadukoB GyHKIMI.
Hccnenosanue byHKLIMN.
[TocTpoenue rpauKoB CTEIIEHHBIX
U Jjorapu(pMu4ecKux (QyHKIHH.

Pemenne IIOKa3aTeJIbHBIX u
JOrapu(pMHUUECKUX YpaBHEHUH U
HEpaBEHCTB 1o U3BECTHBIM
anroputMaM.  O3HakOMJIEHME C
TIOHSITHEM HEMPEePBIBHOMN
MEepUOJNYECKON byHK1MY,
(dhopMylMpoBaHHE CBOWMCTB CHHYCa
U KOCHHYCa, IIOCTPOEHHE HUX
rpa¢ukoB. [IpuMeHeHue CBOWCTB
(GyHKUMN Ul CpaBHEHMSI 3HAUEHUH
TPUTOHOMETPUUECKUX  (DYHKUUH,
pelieHus TPUTOHOMETPUUYECKUX




YpaBHEHUH.

35 IlonsTus: cpenHee | O3HaKOMIJIEHHE C IPEICTaBICHUEM
apudmeTHueckoe, MEIHMaHa, | YUCIOBBIX JaHHBIX U ux
HauOOJbIlIEE U  HAWMEHBIIEE | XapaKTEPUCTUKAMU. Pemenne
3HA4YeHUs, pa3Max, AMUCIepcus, | MPaKTUYECKUX 3a7ay Ha 00paboTKy
CTaHJapTHOE OTKJIOHEHHE | UNCIIOBBIX JaHHBIX, BBIYMCIECHUE UX
YHCIOBOro Habopa XapaKTEPUCTHK.

36 IlonsTnA: ciayyaiiHblil onbIiT U | M3ydeHue KJIACCHUYECKOI0
Clly4aiiHOe coObITHE, | ONpeAEIeHUs BEPOATHOCTH,
BEPOATHOCTH CIIy4alHOT'O | CBOMCTB BEPOSITHOCTH, TEOPEMBI O
coObITUSA CyMMe BEPOATHOCTEH.

PaccmoTpenue MIPUMEPOB
BBIUUCIICHHUS BEPOATHOCTEH.
Pemenne 3amad Ha BBIYMCIICHHE
BEPOSITHOCTEH COOBITHIA.

37 IlonsTus: TOYKA, npsaMas, | DopmynupoBka U IPUBEICHUE
IJIOCKOCTB, IIPOCTPAHCTBO, | 10Ka3aTEIbCTB IIPU3HAKOB
JIBYI'PaHHBIN yToJ1, | B3aMMHOTO PAacCIOJIOKEHUsS IIPSAMBIX
CKpEIMBAIOIINECS npsiMble, | M IUIOCKOCTEH. Pacno3HaBaHue Ha
[IapaJuIEIbHOCTh U | YepTeXKax M MOJENAX Ppa3IU4HbIX
NEPIEHIUKYIJIAPHOCTD NMPSMBIX U | CIy4aeB B3aMHOI'O PaCIOJIOKEHUS
IUIOCKOCTEM,  Yroa  MEXAy | NpsAMBIX u IJIOCKOCTEM,
IPSIMBIMU, YTOJI MEXIY NPSMOM | apryMEHTUPOBaHUE CBOMX
U IUIOCKOCTBIO, YroJl MEXAY | CYyKICHUH. dopmynpoBaHUE
IUIOCKOCTSIMH, PAacCTOSIHUE OT | ONIPENEICHU, IIPU3HAKOB U
TOYKHU 110 IIJIOCKOCTH, | CBOMCTB IapaJIeIbHbIX u
paccTosiHue MEXAY NPAMBIMH, | IEPIEHAUKYISAPHBIX  IUIOCKOCTEH,
paccTostHue MEXJy | ABYI'PAaHHBIX U JINHEHHBIX YIJIOB.
IUIOCKOCTSIMU OnuceiBaHHE PACCTOSIHUS OT TOYKH

JI0 TUIOCKOCTH, OT MpAMON 110
IJIOCKOCTH, MEXAY IUIOCKOCTSAMH,
MEXKIY CKPELIUBAOIINMUCS
IPSIMBIMHU, MEXKY NPOU3BOJIBHBIMU
(durypamu B IpoCTPaHCTBE.

3-8 [TonsTHs: MHOIOIpaHHMK, | OnMcaHne M XapaKTepUCTUKA
CEYEeHHE MHOTOIpaHHUKA, KyO, | pa3lu4HbIX BUJIOB
napajuleJenumnen, IpU3Ma, | MHOTOTPAHHUKOB,  IE€PEUUCIICHHE
NUpaMuJa, ¢durypa U | MX  DIEMEHTOB U  CBOMCTB.
MIOBEPXHOCTH BpallleHHs, | XapakTepUCTHKa U H300pakeHue

HUAJTUHApP, KOHYC, Imap, cdepa,
cedyeHus (GUTYpHl  BpalleHHUS,
TUIOCKOCTB, Kacaromascs cepsl,
HWIMHIpa, KOHYCa, IUJIONIAb
IMMOBEPXHOCTHU nmupaMubl,
NpU3MBIL, KOHYCa, IWIMHIPA,
miomanas chepel, 00beM KyOa,
MPSIMOYTOJIBHOTO
napajuieJienune/ a, IMHUPaMUIb,
OpU3MBI, IWIMHIpPA, KOHYCA,
mrapa

CEYCHMUS, pa3BepTKH
MHOTOTPAaHHUKOB, BBIYHCIICHHE
Ionaaen MMOBEPXHOCTEM.

IIpumenenune (axkToB U cBeAECHUMN
13 IaHUMeTpun. O3HaAKOMIIEHHE C

BHUJIAMU CUMMETpUi B
MpOCTpaHcTBe,  (popMyIHpoBaHUE
OnpeAcIeHU I 51 CBOWCTB.

XapakTepucTuka CHMMETPHH Tel
BpallleHUss U  MHOTOIPAaHHUKOB.
Hcnonb3oBaHne  mpuOOpETEHHBIX
3HAHMW A8 MCCIENOBaHUA W
MOJIETTMPOBAHUS HECJIOXKHBIX 3a]1a4.
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O3HakoMJIeHME C BHJIAaMH Tel
BpamieHus, (OPMYIUPOBAHHE UX
onpeaeIeHuin u CBOJMCTB.
DopMynMpoBaHUE TEOpeM 0
CEUEHHMU MIapa IIJIOCKOCTBIO H
IJIOCKOCTH, KacaTelbHOU K cdepe.
XapakTepucTuka M H300paxKeHHE
Te1 BpalleHHs, UX pPa3BEPTKH,
CCUCHHS.

O3HakoMJIeHME €  MOHATHSIMH
IIomaau U o0beMa, aKCHOMaMu |
cBoictBamu. M3ydenue Qopmyn
I BBIYUCIICHUS IIomaaeu
MOBEPXHOCTEH MHOTOTPAHHHUKOB H
TEJ BpallleHUsI

39 ITonsTus: JIBMOKCHUE B | O3HakoMJiIeHHE c MOHSTHEM
MIPOCTPAHCTBE, MOAOOHBIC | ABMKEHUS B POCTPAHCTBE.
(Gurypsl B IpOCTPaHCTBE

310 Ilonstus: npsiMoyrosibHas | O3HakOMJIEHUE c MMOHATHEM
cHcTeMa KOOpAHWHAT, | BeKTopa. M3yueHue nmekapToBOU
KOOPJMHATHl TOYKH, BEKTOD, | CHCTEMBI KOOpJAWHAT B
KOOPJIUHATHI BEKTOpA, | MPOCTPAHCTBE, TMOCTPOEHUE  TIO

CKAJIIPHOE IPOU3BEIEHUE, YIOll
MEXIY  BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BECHUE
BEKTOPA Ha YHCJIO.

3alaHHBIM KOOpJIMHATaM TO4YEK MU
IJIOCKOCTEH, HaxOXXJCHHUE
KOOpAMHAT TO4YeK. Brruncienue
pacCTOSITHUM  MEXJIy  TOYKaMHU.
N3ydeHne CBOHCTB  BEKTOPHBIX
BEIWYUH, IIPaBWI  PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, IIpaBUI
HAaXOX/JIEHUsI KOOPAUHAT BEKTOpa B
MIPOCTPAHCTBE, IPABWI ACUCTBUN C
BEKTOpaMH, 3alaHHBIMU
KOOpJAMHATaMU. IIpumeHeHne
TEOpUM IIPU PpELICHUH 3aJad Ha
JIEUCTBUA C BeKTOpamH. M3yudeHue
CKAJIIPHOTO IIPOU3BEICHNUS
BEKTOPOB, BEKTOPHOTO YPaBHEHHUS
IpsIMO ¥ TIO0CKOCTH. [IpuMeHeHue
TEOPUM NIPU PEIICHWH 3a7ad Ha

JNIEUCTBUSA c BEKTOPaMH,
KOOPAUHATHBIN METO/,
MIPUMEHEHUE BEKTOPOB JUIST

BBIUMCIICHUSI BEJIUYUH YIJIOB |
paccToIHU
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1.3. PacnipenesieHne olleHMBaHNS Pe3y/IbTATOB 00y4eHHsI 110 BUAAM KOHTPOJISA

Kox U HamMeHoBaHMe 3JIeMEHTa yMeHI/Iﬁ HJIHA

Buapl arrecranuu

3HAHMH . Ilpomesxcymounas

Texywuti kKoHmpoaw

ammecmayus

YV 1 - Bjpagetb METOJaMH JIOKA3aTENIbCTB, | Y CTHBIM onpoc | KonrponbsHas
QITOPUTMAaMH  pelieHust 3aaad; (OpMyIHpPOBATH | TECTUPOBAHUE, pabora
onpezeNieHusl, aKkCMOMbl M TEOpPEMbl, NMPHUMEHSThH | OlleHKa BbInojaHeHus | (1 cemectp),
UX, TPOBOJHUTH JOKA3aTENbHBIE PACCYKACHUS B | IPAKTUYECKOTO 3a4eT C OLICHKOM
X0JI€ PEIICHUS 3a/1a4 3aHATHUS (2 cemectp).
Y 2- BBIIOJHATH BBIUKMCICHUE 3HAYEHUW U | YCTHBIN onpoc | KonrponbsHas
peoOpa3oBaHusl BBIPAKEHUH CO CTENEHAMHU WU | TECTUPOBAHHUE, pabota
norapudmamu, npeoOpa3oBaHUs JIpoOHO- | omleHKa BbIToIHEHH | (1 cemectp),
paroHaTbHBIX BBIPAXKCHUN MIPaKTUYECKOIO 3a4eT C OLICHKOM

3aHSTHS (2 cemectp).
VY3- nccnenoBaTh B MPOCTEHIINX CITydasX QYHKIHUH | Y CTHBIN OIPOC | 3a4€T C OLICHKOMU
HA MOHOTOHHOCTb, HAaxXOJUTh HAWOOJBIINE U | TECTUPOBAHUE, (2 cemectp).
HAUMEHBIIMNEC  3HAYeHUS  (QYHKIMH; CTPOWTH | OIEHKA BBITIOJHCHUS
rpagukd  MHOTOYIEHOB C  KCIOJB30BAaHHEM | MPAKTHUYECKOTO
amrmapara MaTeMaTH4eCKOTO aHajiu3a; MPUMEHATH | 3aHATHS
MIPOM3BOJHYIO MPH PEIIEHUHU 33/7a4 Ha JABH)KCHHE,
pemaTh MPaKTHKO-OPHEHTUPOBAHHBIE 3aJadd Ha
HauOoNbIIME W HAUMEHbIIME 3HAYCHHs, Ha
HaXOXKJCHHUE IYTH, CKOPOCTH M YCKOPCHHS
Y4-ctpouts rpaduKku  HU3YYEHHBIX  (YHKIMHA, | Y CTHBIH OTIpPOC | 3a4eT C OLEHKOMN
UCTIOJIB30BaTh IpadUKKU MPU M3YYEHUHU IMPOLECCOB | TECTUPOBAHUE, (2 cemectp).
U 3aBHCHMOCTEH, MpU pelIeHUH 3a7ad U3 JPYruX | OEHKA BBITOJHEHHS
y4eOHBIX TPEAMETOB U 337a4 U3 PeabHOU JKU3HHM; | MPAKTHYECKOTO
BbIpaxaTb (opMynamMH  3aBHCHUMOCTH  MEXAY | 3aHSATHS
BEJIMYMHAMU
V5-pemate TEKCTOBBIE 33Jayd Pa3HBIX THUMOB (B | YCTHBIN onpoc | KourponpHas
TOM 4HCII€ Ha TMPOLEHTHI, JOJIM M 4YacTH, HA | TECTUPOBAHHUE, pabora
JIBUXKEHHE, padoTy, CTOUMOCTh TOBapOB M YCIYT, | olleHKa BbImonHeHus | (1 cemectp),
HaJIOTH, 3aJla4M U3 00JIACTH YNPaBJIEHUS JIMYHBIMU | IPAKTUYECKOTO 3a4eT C OLICHKOM
u CceMEeHHbIMU ¢dbuHaHCaMM); COCTAaBJISITh | 3aHATUSA (2 cemectp).
BEIDQXXCHHS, ypaBHEHHUS, HEPABEHCTBA M WX
CHUCTEMBl IO YCJIOBHUIO 33/a4M, HCCIEI0BaTh
MOJIy4YE€HHOE pelieHue " OIICHHUBATH
PaBJOIN0I00HOCTh PE3YJIbTATOB
VY6- u3Bnekarb, HHTEPIPETUPOBATH MH(GOPMAIINIO, | Y CTHBIN ONpPOC | 3aYE€T C OLIEHKON
MPEJCTaBICHHYI0 B TaOnWIax, Ha JauarpamMmax, | TeCTUPOBaHHUE, (2 cemectp).
rpadukax, OTpaXKalOU[yl0 CBOWCTBAa pEAIbHBIX | OLIEHKA BBIIOJHEHUS
IIPOLIECCOB u SIBIICHUM; MIPEJICTaBIATh | MPAKTHYECKOTO
MH(OpPMALIMIO C TOMOIIBI0 TAOIMIl M JAWarpaMM; | 3aHSITHS
HCCIIEIOBATh CTATUCTUYECKHE JIaHHbIE, B TOM
Yucle ¢ MPUMEHEHHEM TpadUuecKuX METOJOB H
DIIEKTPOHHBIX CPEJICTB
V’7- BBIYMCIATH BEPOSTHOCTh C MCIOJIB30BaHUEM | Y CTHBIN OINPOC | 3a4eT C OLICHKON
rpadu4ecKux METOAOB; MPHUMEHATh (HOPMYJbI | TECTUPOBAHUE, (2 cemecp).
CIIO)KEHUSI M yMHOXKEHHsSI  BEPOSTHOCTEH, | OIIEHKAa BBITOJHEHHS
KOMOHMHATOpHBIE (PAKTHI ¥ HOPMYIIBI IPU PEHICHUH | MPAKTUYECKOTO
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3a7a4;  OLIEHUBATh  BEPOATHOCTH  pEAIbHBIX | 3aHATUSA
COOBITHI; 3HAKOMCTBO co CIIy4ailHbIMU
BEJIMYMHAMHU; yMEHHUE IMPUBOJUTH  IPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIIMX YKMCET B IPUPOAHBIX
U OOIIECTBEHHBIX SIBJICHHIX
VY 8-n300pakaTh MHOTOTPAaHHUKH M TIOBEPXHOCTH | Y CTHBIN OIPOC | 3a4Y€T C OLICHKOM
BpallleHUsl, MX CEYEHUs] OT pPYKH, C IIOMOIIBIO | TECTUPOBAHHUE, (2 cemectp).
YEpPTEKHBIX ~ MHCTPYMEHTOB M DJIEKTPOHHBIX | OLIEHKA BBINOJIHEHUS
CPEJICTB; pacrno3HaBarb CUMMETPHUIO B | IPAKTUYECKOTO
IPOCTPAHCTBE; pacrio3HaBaTh  I[PaBWJIbHBIC | 3aHATHUS
MHOTOTPaHHUKHU
V9- HCOOJIL30BaTh  OTHOIICHHWE  IUIOINAfei | Y CTHBRIN OIPOC | 3a4YEeT C OLIEHKOH
MOBEPXHOCTEH M 00BEMOB MOAOOHBIX (PUTYp TIpU | TECTUPOBAHUE, (2 cemectp).
peLIeHnH 3a1a4 OLIEHKA BBIIOJHEHUS
IIPaKTUYECKOIO
3aHATHUS
V10- BbYMCIATH TIE€OMETPUYECKHE BEIMYUHBI | Y CTHBII OIIPOC | 3a4eT C OLICHKOMN
(muHA, yros, IUIOHIaAb, O00BEM, IUIOMIAJb | TECTUPOBAHUE, (2 cemectp).
MOBEPXHOCTH), UCHOJB3YS U3yYeHHBIE (DOPMYJIBI U | OIIEHKA BBITOJHEHHS
METO/IbI IPaKTUYECKOTI0
3aHSTUS
V11- HaxXOOUTh C TOMOUIBIO M3YYEHHBIX (GOpPMYI | YCTHBIN OIIPOC | 3a4eT C OLICHKON
KOOpJIMHATBl ~ CEepPEeUHbl OTpPEe3Ka, PacCTOSIHUE | TECTUPOBAHUE, (2 cemectp).
MEXy IBYMSI TOUKaMU OLICHKAa BBIIIOJIHEHUS
PaKTUYECKOI0
3aHSTUS
3HaTh:
3 1 - MOHATHA: CTETIEHb YUCIIA, JIOTapU(pM YUCIIa; VYcrHbIi onpoc | Konrposbnas
TECTUPOBAHUE, pabota
olieHKa BblnosiHeHUs | (1 cemectp)
IIPAKTUYECKOTO 3a4eT C OLICHKOM
3aHSTHS (2 cemectp).
32 - NOHATHS: palMOHAIbHbIE, WUPPALUOHAIBHBIE, | Y CTHBIN onpoc | KourponbHas
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapu(PMUUYECKHE, | TECTUPOBAHUE, pabora
TPUTOHOMETPUUYECKHE YpaBHEHHs M HEPaBEHCTBA, | OLleHKa BbInonHeHus | (1 cemectp)
UX CHCTEMBI; MPaKTUYECKOTO 3a4eT C OLICHKOM
3aHATHUS (2 cemectp).
).
3 3- moHATHs: (QYHKIUS, HENpepbiBHAS (QYHKLHMA, | Y CTHBIN OIIpOC | 3a4€T C OLEHKON
NpOU3BOJHAs, TNepBooOpa3Hasi, ONPEIENICHHBIN | TECTUPOBAHHUE, (2 cemectp
UHTETpaJl; yMEHUE  HAXOIUTh  IPOU3BOJHBIEC | OLIEHKA BBIIIOJHEHUS
AJIEMEHTApHBIX (YHKIMH, UCIOJIb3YSl CIPABOYHBIE | MPAKTUYECKOTO
MaTepHabl; 3aHATHUS
34- TIOHATHSA: palMoOHaIbHAS ¢byHkus, | YCTHBIN onpoc | Konrposbhas
nokaszarenabHas (YHKUUS, CTerneHHas (YHKIMA, | TECTUPOBAHUE, pabota
norapudmuueckas QyHKIIUS, TPUTOHOMETpUYECKHe | olleHKa BblnosHeHus | (1 cemectp),
¢byHkuuu, oOpaTHbIe (HYHKIMHU; MIPaKTUYECKOIO 3a4eT C OLICHKOM
3aHSTUS (2 cemectp).
35- moHsATHA: cpeaHee apudMeTHUECKoe, MeIuaHa, | Y CTHBIH OIIpOC | 3a4€eT C OLEHKOMN
HauOoJiblllee ¥ HaWMEHbBIIIEEe 3HAYCHUs, pa3Max, | TECTUPOBAHUE, (2 cemectp).

AUCTICPCHUA, CTAHAAPTHOC OTKJIIOHCHUC YHMCIIOBOI'O

OIICHKA BbIIIOJHCHUA
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Habopa; MIPaKTUYECKOIO
3aHSTUS
36- TOHATHA: CIy4allHBIM OMNBIT W Cily4yailHOe | Y CTHBIN OIPOC | 3a4€T C OLICHKOM
COOBITHE, BEPOSITHOCTD CIy4allHOTO COOBITHS, TECTUPOBAHHUE, (2 cemectp).
OLICHKAa BBIIIOJIHEHUS
MPAKTHYECKOTO
3aHSTHS
37- MOHSATHUSA: TOYKa, IMIpsAMas, IUIOCKOCTb, | ¥ CTHBIN onpoc | KonrponbsHas
IIPOCTPAHCTBO, JBYTpaHHbIN yroJl, | TECTUPOBAHUE, pabota
CKpEIMBAIOIIMECS TpsMble, MapajUIeIbHOCTh U | OleHKa BbinoiaHeHus | (1 cemectp)
NEPIEHIUKYJIIPHOCTD NMPSAMBIX U INIOCKOCTEH, YroJl | MPaKTUYECKOTO
MEXIYy TpSIMbIMH, Yroll MEXAYy MpsIMOW U | 3aHATHS
IUIOCKOCTBIO,  yrojdl ~ MEXAy  IUIOCKOCTSIMH,
paccTosiHuE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHHE
MEXTY MPSIMBIMH, paccrosiHue MEXy
IJIOCKOCTSIMU;
3-8- ITOHSATHS: MHOT'OI'PAHHHUK, cedyeHue | Y CTHBIN OIIPOC | 3a4eT C OLICHKOMN
MHOTOTpaHHHKa, KyO, Mapaiienenure]], Ipu3Ma, | TECTUPOBAaHUE, (2 cemectp).
nupamuaa, (urypa M TMOBEPXHOCTh BpPAICHHS, | OLIEHKA BBITOJHEHHS
HWIMHIpP, KOHYC, Imap, cdepa, cedeHus (GUTYpbl | IPAKTUYECKOTO
BpallleHusl, IUIOCKOCTb, Kacaromasics cdepsl, | 3aHATHS
HWIMHIpa, KOHYyCa, IUIOMAAb  IOBEPXHOCTHU
NUPAMU/JIbI, TIPU3MBI, KOHYCA, LWINHIPA, IJI0La/1b
chepsi, 00beM KyOa, IPSIMOYTOJIBHOTO
napajulieJienune1a, TMpaMubl, IPU3Mbl, LUIHHPA,
KOHYca, 111apa;
39- nmoHATHS: JOBMXKEHHE B  IPOCTPAHCTBE, | Y CTHBIM OTIpPOC | 3a4eT C OLEHKOMN
10100HbIE (PUTYPHI B IPOCTPAHCTBE; TECTUPOBAHUE, (2 cemectp).
OILICHKAa BBIMIOJIHEHUS
MIPaKTUYECKOTO
3aHSTUS
310- MOHATHA:  IPSIMOYIOJIbHAsE ~ CUCTEMA | Y CTHBIN onpoc | Konrposnbnas
KOOpAMHAT,  KOOPAWHATBl  TOYKH,  BEKTOp, | TECTUPOBAHHUE, pabota
KOOpJIMHAThl BEKTOpa, CKAJSpHOE MPOU3BEICHHE, | OlleHKa BbINoaHeHus | (1 cemectp)
yroJl MEXIy BEKTOpaMH, CyMMa BEKTOpOB, | IPAKTHUECKOTO
IIPOU3BEICHUE BEKTOPa Ha YUCIIO. 3aHSTHUS




1.4. Pacnpeneﬂefme THUIIOB OLHCHOYHBLIX CPEACTB 110 3JICMCHTaM 3HAHUH U yMeHHﬁ TEKYIIEro KOHTPOJIsA
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Conep:xkanue y4eO0HOro Tun KOHTPOJIBLHOIO0 3a1aHUS
MaTtepuajia mo mnporpamme | Y1 | V2 Y3 |[V4 |[V5 VY6 |¥VT7 |V8 |Y9 | V10 | V1 313 (3 (33 313 (33
YA/MIAK 1 2 |13 14 |56 7 18 [9]10
Paznea 1. IloBTOpEHHE Kypca MATEeMAaTHKH OCHOBHOM IIKOJIbI
Tema 1.1. Yncna u Bbrumcienus. | 7
Bripakenust u npeoOpa3zoBaHus
Tema 1.2. T'eomerpuss Ha 7
IIJIOCKOCTH
Tema 1.3. IIponieHTHBIE 7
BBIUHCIICHHS
Tema  1.4. VYpaBHeHus u 7
HEPaBEHCTBA. Cucremsl
YpaBHEHUU
Tema 1.5. BXxo1HOM KOHTPOJIb 7
Paznea 2. IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
Tema 2.1. OcHOBHble mOHATHUA | 7 6,
CTEPEOMETPUH. 7
Pacnonoxenue MIPSIMBIX u
IIJIOCKOCTEN
Tema  2.2.  IlapamnensHoCTb | 7 6,
MPSIMBIX, TPSIMOM W TIOCKOCTH, 7
IIJIOCKOCTEN
Tema 2.3. IlepneHaukynsipHOCTb | 7 6,
MPSIMBIX, TPSIMOM W TUIOCKOCTH, 7
IIJIOCKOCTEMN
Tema 2.4 Pemrenue  3agau. 7 6,
[IpssMble = ¥ TUIOCKOCTH B 7
IPOCTPAHCTBE
Paznea 3. KoopauHaTtbl 1 BeKTOPHI
Tema 3.1. JexapToBbl 6,7
KOOPJAMHATHl B  MPOCTPAHCTBE.
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Paccrosinue MEXIY JIBYMs
tToukamu. KoopanHaTsl cepennHbl
OTpe3Ka

Tema 3.2. Bexkrtopsl B 6,7
MPOCTPAHCTBE.  YIOJI  MEXAY

BEKTOPaMH. CkansipHoe

MIPOM3BEICHNE BEKTOPOB

Tema 3.3. [IpakTuko- 6,7

OPHUCHTHPOBAHHBIC 3aga4un Ha
KOOpI[PIH&THOﬁ IIJIOCKOCTHU

Paznen 4.

OcHoBbl Tpuronometpuu. T

HUT'OHOMET

WYCCKUE QYHKINH

Tema 4.1. TpuroHoMmerpuueckue
(GyHKIMU TPOU3BOJIBHOTO YIJIa,
gyucna. PaguanHas u TpamycHas
Mepa yriaa

7

Tema 4.2, OCHOBHBIE
TPUTOHOMETPUYECKUE TOXKJIECTBA.

-

Tema 4.3. Tpuronomerpuyeckue
¢byHKIMHM, WX  CBOHCTBA U
rpaduku

-

NN DN

Tema 4.4. Tpuronomerpuueckue
YpaBHEHHUS

=)

Pasnea 5.

IIpousBoanasn

(pynkuumn, e

e IpMMeHeHue

Tema 5.1. [ToHsiTHE TPOU3BOAHOM.
dopMybl u npaBuiia
b depeHIIMpOBaHUS

7

Tema 5.2. Ilpon3BogHble CyMMBI,
pa3sHOCTH MIPOU3BEICHNUS,
4acTHOTO

Tema 5.3. T'eomerpuueckuili wu
($u3nUecKuil CMBICI IPOU3BOIHON

Tema 5.4. OU3NYECKUU CMBICI
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MIPOU3BOAHOMN B
poeCCHOHAIBHBIX 3aJ1a9ax

Tema 5.5. MOHOTOHHOCTB
¢bynkuun.  Toukm sKcTpemyma
HccnenoBanne  QyHKUMH U
IOCTPOCHHE IpaPHKOB

Tema 5.6. HaubGonbmiee wu
HaMMCHBIIICEe 3HAYCHHUS (YHKIIUU
HaXO)KZ[GHI/Ie OIITUMAJIBHOT' O
pe3yabTara c ITOMOIIBIO
HpOI/I3BOI[HOI71 B HpaKTI/I‘-IeCKI/IX
3a7a4ax

Paznea 6

MHOrorpaHHUKH

U T€Ja BpalCcHUus

Tema 6.1. .
Mmuororpannuku.lIpu3ma, ee
cocTaBistolye, ceuenue. [psmas
Y TIpaBUJIbHAS TIPU3MBI

Tema 6.2. Ilapannenenunen, Kyo.
Ceuenue Ky0a, mapajjiesIenumne/I

7

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

Tema 6.4. bokoBags u 1oJHAA
MMOBEPXHOCTh MPU3MbI, TUPAMUIbI

Tema 6.5. [Ipumepsl cuMMeTpuii B
npodeccuun

Tema 6.6. [IpaBuiibHBIE
MHOTOTPaHHHUKH, UX CBOWCTBA

Tema 6.7 UHwmuugp, ero
COCTAaBIIAIOLINE. Ceuenue
LWIMHApA
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Tema 6.8. Konyc, ero
cocrasisitone. CeueHue KoHyca

Tema 6.9. Ilap u cdepa, ux
CEUYCHUS

Tema 6.10. O0beMBl U IIIOMAAH
MOBEPXHOCTEH Tell

7

Tema 6.11 KomOunammu
MHOTOTPAaHHUKOB U TE€JI BPAILICHHUS

7

Pa3zpen 7.

IlepBooOpa3nasi pyHKuuH, ee I

DUMCHCHHC

Tema 7.1. [TepBooOpa3nas
¢byukun. [IpaBuna HaxoxaeHUS
1EepBOOOPaA3HBIX [Tnomanp
KPUBOJIMHEUHOM Tpaneuuu.
®opmyna HeroToHa - Jlelbuuna

7

Tema 7.2. HeonpeneneHHbll u
ONPEIECICHHBIN HHTETPAJIbI

Tema 7.3. OnpenencHHbIN
MHTErpaJ B )KU3HU

Pa3zpgen 8

. Crenenuas

GyHkuus

Tema 8.1. CrenenHas ¢yHKIMS,
€€ CBOMCTBA

7

Tema 8.2 [IpeobpazoBanue
BBIDAKEHUM C KOpPHAMM II-Oi
CTEIEeHU

Tema 8.3. CBolicTBa CTENEHU C
paHI/IOHaJ'H)HI)IM u
JIEUCTBUTEIHLHBIM ITOKA3aTEIIMU

Tema 8.4. Pemenue
WPPALMOHAIBHBIX YPaBHEHHH W
HEPABEHCTB

Pa3znen 9.

Ioka3aTenbHast GyHKUMS

Tema 9.1. Iloxa3zarenbpHas

7 |

71 |
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byHKIUSA, ee CBOWCTBA

Tema 9.2 Pemenne 7 7
[IOKA3aTEC/IbHBIX ~ YPAaBHEHUW W

HEPaBCHCTB

Tema 9.3. Cucremsnl 7 7
MTOKa3aTeIbHBIX YPABHCHHI

Tema 9.4. Pemenue 3amau. 7

[TokazarenpHast QyHKIHS

Tema 10.1.

Jlorapugm yuciia. JlecATHYHBINA M HATYPAJbHBIN JIOrapu(pMbl, YUCJIO €

Tema 10.1. Jlorapudpm uucna. 7 77
JlecaTUUHBIA W HaATypalbHBIN
sorapuMbl, YUCIIO €
Tema 10.2. CaoiicTBa 7 717
JorapugmMoB. Onepanus
norapu(pMUpPOBaHUS
Tema 10.3. Jlorapupmuueckas 7 7 7
¢$yHKLUS, ee CBOWCTBA
Tema 10.4 Pemenne 7 7
norapuMHUUECKUX ypaBHEHUH U
HEPABEHCTB
Tema 10.5. Jlorapudpmer B 7 7
PHUPOJIE U TEXHUKE
Tema 10.6. Pemenne 7 7
Jlorapudmsl. Jlorapupmuyeckas
byHKIUS 33724,

Paszpen 11. DJIeMeHThl KOMOMHATOPUKH, CTATUCTHUKH M TEOPUH BEPOSATHOCTEH
Tema 11.1. OcHOBHBIE 7
KOMOWHATOPUKH MOHATHS.
CoOpITHE, BEPOSITHOCTh COOBITHS.
Cnoxenue " YMHOXKEHHE
BEPOATHOCTEMN
Tema 11.2. BeposTHOCTE B 7
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poecCHOHANTBHBIX 3a1a9ax

Tema 11.3. JuckperHas 7
Clly4allHasi BeEJIMYMHA, 3aKOH €€

pacrnpeieseHus

Tema 11.4. 3agaun 7 7
MaTeMaTU4YEeCKOH CTATUCTUKHU

Ha MTPaKTHUKE

Tema 11.5. CocraBsienne tabaui] 7 7

U JUarpaMm

Pazpen 12.

YpaBHeHNsI 1 HEPABEHCTBA

Tema 12.1. PaBHOCWIBLHOCTH
ypaBHEHH 1 HepaBeHCTB. O0mme
METO/Ibl PEIICHHS

1.5. PacnpeneseHue THIIOB OLEHOYHBIX CPeACTB MO 3JJIeMEHTaM 3HAHHMH M YMEHHUI, KOHTPOJIHPYEeMbIX Ha IPOMEKYTOUHOI

aTTecTaluu
Conep:kanue Tun KOHTPOJIBLHOTO 3aIaHUS
yuyeOHOro marepuana | Y1 Y2 VY3 (V4 |V¥V5 |[V6|Y7 |¥V8|VY9 V10| V1l |31 32 |33 34 135(36 (37 |38 |[39]310
no nporpamMmme
YI/MIK
Paznen 2. IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

Tema 2.1. OcHOBHEBIE 3

TIOHSTHUSI CTEPEOMETPHH.
Pacnonoxenue npsameix u
IJIOCKOCTEN

Tema 2.2. 3
[TapannensHOCTH
NpsAMBIX,  HpSAMON U

IUIOCKOCTH, TNIOCKOCTEH

Tema 2.3. 3

[lepieHAMKYISIPHOCTD
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IpsMBIX,  HpPAMOHM W
IJIOCKOCTH, IIFIOCKOCTEN

Tema 2.4 Pemenne 3agad.
[IpsiMble M TIJIOCKOCTH B
MIPOCTPAHCTBE

Pazpea 3.

Koopaunartsi

U BEKTOPbI

3,9

3,9

Tema 3.1. JlekapToBbl
KOOpPJUHAThI B
IIPOCTPAHCTBE.
Paccrosiane MEKY
IBYMS TOYKaMHU.
Koopnunatsl  cepenunsl
OTpe3Ka

3,9

3,9

Tema 3.2. Bekrtopsl B
IIPOCTPAHCTBE. VYron
MEXIY BEKTOPAMH.
CkansipHoe

IIPOU3BE/ICHUE BEKTOPOB

3,9

3,9

Tema 3.3. Ilpaxtuxo-
OPUEHTUPOBAHHBIE
3a/1a4M Ha KOOPAMHATHOU
IIJIOCKOCTH

3,9

3,9

Pazpea 4.

OCHOBBI T

HUIOHOMET

un. T

Uro

HOMeTpHYeCKHue

byHkumnm

Tema 4.1.
Tpuronomerpuueckue
(GYHKIIUH TPOU3BOIIBHOTO
yria, uncia. Paguannas u
rpajlycHasi Mepa yria

9

Tema 4.2. OcHOBHBIE
TPUTOHOMETPUYECKHUE
TOXKIECTBA.
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Tema 4.3.
Tpuronomerpuueckue
(GbyHKINHU, X CBOHCTBA U
rpaduku

Tema 4.4,
TpuroHoMeTpuyeckue
YpaBHCHHUS

Pasnea 5.

ITp

ou3BO/IHAs1 GYHKIMHU, ee IPUMEHEHHe

Tema  5.1.  Ilonsatue
npou3BoiHOM. DopMyIbl
u paBwIIa
muddepeHmpoBaHus

Tema 5.2. IlpousBoaHbie
CYMMBI, pa3HOCTH
MTPOU3BEJICHNUSI, YACTHOTO

Tema 5.3.
I'eomeTpuueckuit u
¢buznueckuit CMBICII
MIPOU3BOAHOMN

Tema 5.4. ®dusnueckuii
CMBICT TIPOU3BOJHON B
PO eCCUOHATBHBIX
3aa4ax

Tema 5.5. MOHOTOHHOCTB
GbyHKIUH. Touku
IKCTpEMyMa
HccnenoBanue ¢GyHKIMN
U TIocTpoeHue rpadukoB

Tema 5.6. Haubonbiiee u
HauMEHbIIEe  3HAYCHUs
¢byaxkuun  Haxoxnenue
OIITUMAJIBHOT'O
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pe3yiabTaTa ¢ MOMOIIBIO
MPOU3BOAHOMN B
MPAKTUYECKHX 3a/1auax

Pa3znen 6

Muor

OrPAHHHUKHU H

TEJAa

BpaIl

CHHUHA

Tema 6.1.
Muororpannuku.lIpusma,
ee COCTaBJISIIOLINE,
ceuenue. Illpsmas wu
MpaBUJIbHAS IPU3MBI

Tema 6.2.
[lapannenenunen,  KyoO.
Ceuenue KyOa,
napauleIenuIe

Tema 6.3. [lupamuna, ee
COCTAaBJIAIONINE, CCUCHMUE.
[IpaBunbHas mnHpamMuia.
YceueHHas nupamMuaa

Tema 6.4. bokoBas wu
oJHasg MOBEPXHOCTh
[IPU3MBI, TUPAMUIBI

Tema 6.5. Ilpumepst
CUMMETpuUil B mpodeccuu

Tema 6.6. IlpaBuibHbIC
MHOTOTpaHHUKH, 1794
CBOMCTBA

Tema 6.7 Iwnunap, ero
coctaBisiomue. CeueHue
LWINHIpA

Tema 6.8. Konyc, ero
cocrasitrone. Ceuenne
KOHyca

Tema 6.9. lllap u chepa,
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HUX CCUCHHUA

Tema 6.10. OOwvembl H
IJIOIIAAM ITOBEPXHOCTEU
Te

Tema 6.11 KomOunanuu
MHOTOTPAaHHUKOB M  Tell
BpAaIICHUS

Pasznen 7.

IlepBooOpa3Has pyHKIMH, €€ TPUMEHE

HHue

Tema 7.1.
ITepBooOpaznas
byHKIHN.
HAXO0XJICHUS
1epBOOOPaA3HBIX
IInomanp
KPHUBOJIMHENHON
TparnenuH. dopmyna
HrroTtona - Jleitbauia

IIpaBuna

9

Tema 7.2.
Heonpenenenusii u
ONpeAeICHHbIN
UHTETPaJIbl

Tema 7.3. OnpeneneHHbIHN
WHTETpa B )KU3HU

Pa3znen 8

Crenenu u kopHu. CTreneHHass QYHKIHSA

Tema 8.1. CrenenHas 39 39 3,9
GdyHKIHS, ee CBOMCTBa

Tema 8.2 3,9 3,9 3,9
[Ipeobpa3zoBanue

BBIPXXEHHUI ¢ KOPHIMH TI-

OH CTEIICHH

Tema 8.3. CsoiicTBa 39 39 3,9

CTCIICHU C
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palMoHaIbHBIM 5
JIEUCTBUTEILHBIM
IIOKa3aTeIsIMu

Tema 8.4. Pemrenue
HPppauoOHaIbHBIX
YpaBHEHHUN U HEPABEHCTB

3,9

3,9

3,9

3.9

3,9

3,9

Pa3zpgen 9.

IToka3zarenbHasi yHKIUA

Tema 9.1. [TokasarenpHasd
(GyHKIMS, €€ CBOMCTBA

3.9

3,9

3,9

Tema 9.2 Pemrenne
MOKa3aTeIbHBIX
ypaBHEHUH U HEPABEHCTB

3,9

3,9

3,9

Tema  9.3. CucreMsl
MOKa3aTelIbHBIX
YpaBHEHUU

3.9

3,9

3,9

Tema 94. Pemenune
3a7ad4. Tloka3arenbHas

byHKIHUSA

3.9

3,9

3,9

Tema 10.1.

Jlorapugm uncia. JlecCATHYHBIN U HATYPAJIbHBII

Jorapudpmsi,

YucJjo €

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

3.9

3,9

3,9

Tema 10.2. CsoiicTBa
nmorapudmoB. Omneparmus
norapuMUpPOBaHUS

3.9

3,9

3,9

Tema 10.3.
Jlorapugmuueckas
GbyHKIHS, ee CBOMCTBA

3,9

3,9

3,9

Tema 104  Pemenue
JorapupMHUUECKUX

3,9

3,9

3,9
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YpPaBHEHUI U HEPABEHCTB

Tema 10.5. Jlorapudgmsr B 39 3.9 3,9
MIPUPOJIC U TEXHUKE
Tema 10.6. Pemenue
Jlorapugmer.
Jlorapudmuaeckas
GyHKIMS 3a71a4.
3.9 3,9 3,9
Pa3nen 11. DJieMeHThl KOMOMHATOPUKH, CTATHCTHKH ¥ TEOPUH BEPOSITHOCTEN
Tema 11.1. OcHoBHEBIE 9 39
KOMOWHATOPUKH
TIOHSITHS. CoOsITHE,
BEPOATHOCTH  COOBITHSL.
CrnoxxeHue U yMHOKEHUE
BEPOSATHOCTEMN
Paznes 12. YpaBHeHHs U HEPaBEeHCTBA
Tema 12.1.
PaBHOCHIIBHOCTH

ypaBHEHUI U HEPABEHCTB.
OO61re METOIbI pelIeHUs
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2. CIHEOUP®UKALIUA OHNEHOYHbLIX CPEACTB

2.1. Ha3nauyenune

Crneuundukanueid ycTaHaBIUBAIOTCA TpeOOBaHHS K COACPXKAHUIO U O(OPMIICHHUIO
BapHaHTOB OIIEHOYHOTO CPEACTBA MpaKTUUecKas pabora

[IpakTuyeckas paboTa NpeAHA3HAYCHA IS MeKyuje2o0 KOHMpoas W OLCHKH 3HAHUU U
YMEHUW CTyAeHTOB 1o  mnporpamme ydeOnou muciumumasl COO0.02.01 Marematuka u
oOpa3zoBarenbHO# nporpammbl CIIO no cneumnansHoctn 43.02.16 Typusm u roctenpuuMCTBO

2.2KOHTHHI€HT aTTeCTYyeMbIX: CIyOeHm

vt [ Kypca

2.3 ®opma H yCJIOBHUS aTTECTALMU: TEKYIIH KOHTPOJIb MPOXOJUT B BUJIE BBHIMOIHEHUS
3aaHuil MPAaKTHYECKOH paboOThI, MPOMEXKYTOYHAs arTecTanus B Qopme
pabotel ( 1 cemecTtp) W 3adeT C OIeHKOHa ( 2 ceMecTp Ha) NPU MOJOKHTEIHHBIX

pe3ynbTaTax TeKyIlero KOHTPOJIS.
2.4 BpeMs BbINOJTHEHHA:

IMOJrOTOBKA 5 MHH;
BBIIIOJIHCHHE 2 yac 50 mMuH;
odopmiieHue u ciada _ 5 MHH.

BCETO 3 gac 0 MUH

KOHTPOJIbHOU

2.5 PexoMeHayemasi JuTeparypa s pa3padoTKH OIEHOYHBIX CPEACTB M TOATOTOBKH,

00y4YaKIIHUXCSH K aTTeCTALMH.

buobanorpaguyeckoe onucaHue u3IaHUs

OcHoBHas/

Kuuroooecne4eHHOCTD

U TpOPUITBHBII
poBHU Mockaa : [Ipocsemenue,255 c.

(aBTOp, 3arjiaBue, BU/, MECTO U I0J M3IAHUSL,IONOJHUTEIbHAS 5}:)3‘]1_];32'1‘6.“ IJIEKTPOHHBI
KOJI. CTP.) nMTepaTrypa CH.6F3Y ‘e pecypcbl
boromonos, H. B.
Maremaruka : Yueonuk st CI1O / Boromonos
H. B., Camoiinenko I1. U.-5-e u3a., nep. u 1on- |0CH. ObC KOpaiit
OnekTpoH. 1aH.-Mocksa : FOpaiit, 2021-401 ¢
(ITpoheccuonanbHOE 06pa3oBaHue)
boromonos, H. B.
['eomeTpus : YuebHoe nocobue- s .
CITO / Boromosos H. B.-Mocksa : FOpaiit, 2021-°°" OBC 10patt
108 c.-(IlpodeccuonanpHoe 0Opa3oBaHue)
boromonos, H. B.
AnreOpa 1 Hadajia aHanu3a : YuebHoe nocobue .
st CITO / boromosioB H. B. — MockBa : OCcH ObC Opaiit
N3narensctBo IOpaitt, 2019 .— 240 c.
AnmumoB [II.A.
AnreOpa 1 Havaja MaTeMaTUYECKOTO aHaIH3a.
10-11 kiace : yaeOHUK 115 o1 98
00111600pa30BaTENbHBIX YUPEXKIACHHUH : Oa30BbIi

poBeHb Mockaa : IIpocsemenne, 2021-463 ¢
Atanacsa JI.C.
['eometpus : 10-11 : yueObnuk mmis
00111600pa30BaTEIBHBIX YUPESKICHUM : 0a30BBIA |[TOTI 25



https://urait.ru/bcode/469433
https://urait.ru/bcode/469826
https://www.biblio-online.ru/bcode/428057
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lboromosnos, H. B.

[IpakTHyecKkue 3aHATHS IO MaTeMaTuke B 2 4.
Yacts 1 : yae6HOE mocobue / H. B. Boromonos. |mon ObC FOpaiit
— 11-e uzn., mepepad. u qon. — Mockaa :
FOpaiit, 2019. — 326 c.

boromomnos, H. B.

[TpakTHYecKue 3aHATH 110 MATEMATHUKE B 2 .
Yacte 2 : YuebHoe nocodue mia CIIO / o1t OBbC Opaiit
boromonos H. B. — 11-e u3n., nep. u gon .—
Mockga : M3narensctBo FOpaiit, 2019 .— 251 c.

3. BAPUAHTBI OHEHOYHbBIX CPEACTB

Pa3gen 1.IloBTOpenne kypca MATEMATHKH OCHOBHOM IIKOJILI.

« JleHCTBUSI HAX YHCTIAMI».

3 3
(_z_ _ _) 160,
1. HalinuTe 3HaY€HUE BHIPAKECHUS: 4 8

3 3
4 2—) .25,8
2. Halinute 3HaueHUE BBIPAKCHUS 4 5 8 )
3. HaiiquTe 3HaYeHHE BBIPAKECHUS (728 —26 ) 754
2 1
-2
4. HaliguTe 3HaU€HUE BBIPAXKEHUS 5 4
1
~.0,99 +2.

5. HaiiguTre 3HaYeHNE BBIPAKECHUS 3
6. Haiinure 3nauenue Boipaskenus (3,9 —2,4) - 8,2.

3 11
0,21: =+ —

7. Halinnre 3Ha4eHHE BBIpAXKECHUS 8§ 25
Ortsersl:1)-500;2)80,625;3)7024402,65;5)2,33;6)12,3;7)1

HpaKTI/IKO-OpI/IeHTI/IpOBaHHbIe 3a/1a4YM B KypcCe€ rcoMETPpUH HaA IIJIOCKOCTH.

1. [Inan mecTHOCTH pa3dut Ha kiueTku. Kaxnas kierka oOo3HauyaeT kBagpaT 10m x 10 wm.

Haiinute momaas yuactka, n3o0paxennoro Ha rane. OTBeT gaiTe B M.



https://www.biblio-online.ru/bcode/434366
https://www.biblio-online.ru/bcode/434367
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5. Ha pucynke u300pakéH IIaH MECTHOCTH (IIar CETKH TUIaHAa COOTBETCTBYET PACCTOSHUIO | KM
Ha MecTHOCTH). OleHuTe, CKOJbKMM KBaJpaTHBIM KHJIIOMETpaM paBHa IUIOMAAb O3€epa
[TymenoBo, n300paxEHHOro Ha miaHe. OTBET OKPYTIMTE A0 LEJIOr0 YHCIA.

6. TporyapHas mummTka npomaércss B ymnakoBkax mo 4 mrykd. CKOJbKO YIAaKOBOK IUTUTKH
MOHAI00UIIOCh, YTOOBI BBUIOKUTH BCE IOPOXKKHU U IUIOMIAKY Mepe rapaxom?

__-——il-i @ T
@ lljllnnE(E:T*l_ ** FLESITIT,
=E ﬂ;ﬂﬂ; @ " ool

Ha ntane n300pakeHo JOMOX034UCTBO 10 ajipecy: c. ABaeeBo, 3-it [lonepeunsiit niep., A. 13
(cTopoHa Kax/I0¥ KJIETKU Ha IUIaHe paBHA 2 M). YYacTOK UMEET NpAMOYTroJibHYIO (hopMy. Briesn
U BBE3]] OCYLIECTBIISIFOTCS YE€pe3 €IMHCTBEHHbIE BOPOTA.

[Tpu BXo/€ HaA y4acTOK CIIpaBa OT BOPOT HaXOoauTcs OaHs, a cjleBa — rapax, OTMEUCHHbIN
Ha riane nudpoii 7. [Inomanp, 3ansaras rapaxom, paBHa 32 KB. M.

Kunoii nom HaxoauTcs B riayouHe Tepputopun. [lomumo rapaxa, Kuinoro joma u 6aHu, Ha
ydacTKe uMmeeTcsl capail (I10JcOOHOe MOMEIIEHHE), PACIOJIOKEHHBIM PSAAOM C Trapaxxom, U
TEIUINIA, TIOCTPOCHHAs Ha TEPPUTOPUHU oropoja (oropoa ormedeH nugppoit 2). Ilepen >kunbim
JIOMOM MMEIOTCS sI0JIOHEBBIE TIOCAKU.

Bce nopoxku BHYTpU ydyacTKa MMEIOT HIMPUHY | M M BBIMOUIEHBI TPOTYapHOM IUIMTKOU
pasmepoM 1M x1mMm. Mexay OaHeil W rapakoM HMEETCS IUIOMIAJKa IJIOMAab0 64 KB. M,
BBIMOILIEHHAS! TAKOM 7K€ TUIMTKOM.

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

1. ®nakon mamnyHns crout 160 pyo6neit. Kakoe Haubonbiiee yncio (GprakoHOB MOYKHO KYyMHTb
Ha 1000 pyOneil Bo BpeMs pacrpoaxu, Korjaa CKujaka coctapiset 25% ?

2. Terpane crout 40 pyOneii. Kakoe HanbosbIee YMCI0 TaKUX TeTpazed MOXKHO OyleT KylmHuThb
Ha 750 py6usieit nocne noHmxeHus uensl Ha 10%?

3. OnroBas 1eHa ydeOHuka 170 pyOnei. Poznununas mena Ha 20% Bblmne onrtoBoi. Kakoe
HanOOJIbIIIee YUCIIO TAKUX YIeOHWKOB MOYKHO KYMUTh IO po3HUYHOM 1ieHe Ha 7000 pyOeit?

4. Knuent B3s1 B 6anke kpeaut 12 000 pyOueit Ha rog oz 16%. OH qoymkeH noramarh Kpeaur,
BHOCS B OaHK €XKEMECSIYHO OJMHAKOBYIO CYMMY JIEHET, C TEM YTOOBI Yepe3 o/l BHIIIATUTh BCIO
CYMMY, B3ATYyIO B KpPEIMT, BMeCTe ¢ mporeHTaMu. CKoIbKo pyOsel OH JOJKEH BHOCHTH B OaHK
exXeMecIyHO?

5. Po3uununas nena yueObHuka 180 pyOneit, oHa Ha 20% Bbime onToBOil HeHbl. Kaxkoe
HauOOJIbIIIee YUCIIO TAKUX YUeOHUKOB MOXKHO KYMHUTh 10 onToBoi 1ere Ha 10 000 pyoei?
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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 ypasreHue: 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. BeimosHuTe neiicTBIE, M Pe3yNIbTAT 3AMIIUTE B BUAE ACCITUIHON 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
l. Pemuts ypasHenue: 2x’- 7x + 3 = 0.
2. Pemmnts cucremy ypaBHenuit: [ 2x - 3y = 1,

{ Ix+y=7.
3 Pemnth HepaBeHCTBO: S(x + 4)=2(4x - 5).
4. Hatitu 30% ot uncna 240.
3. BeinonnuTe nefictBue, U pe3yapTaT 3alUIINTE B BUJE IECATUUHON ApoOuU:
6,4 - 1012
8 - 10 °

OTBETHI & nposepounoii paGore BXOHBIN 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 0,4; 1 (-2;5) x>-2 40,5 6,4:107=
0,0064

3 -2 (-3;2) x<11 48 6:1071=

) 0,00000000006

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

Paspnen 2.1IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckas padora

«AxcuoMel crepeomerpuu. [lapaniebHOCTh NPSMBIX U IJIOCKOCTEN

Bapuanm 1 Bapuanm 2

1. Uto Takoe crepeoMeTpus. 1. HazoBute  ocHOBHBIE  UTYpHl B

2. Kakue mnpsiMmpie B IpOCTpaHCTBE | MPOCTPAHCTBE.

HA3bIBAIOTCS NapaslieIbHbIMU? 2. Kakue mpsimple B  NIpOCTpaHCTBE

3. JlaHa TJI0CKOCTh B U MpPSIMBIE @. 6 U C. | HA3bIBAIOTCS CKPEIIUBAIOLITUMUCS?

H3BecTHO, 4YTO OAHA W3 JaHHBIX HPAMBIX | 3. Jlana miockocTh 3 U MpsIMBIE 4, 6 U C.

napauienbHa 1miockoctd . Hasosure oty
OpAMYI0, €CIM NpsiMasia NapajuiesbHa IpSIMOii
¢, IpSIMBIE 6 U C MEPECeKaloTCsl, a mnpsMmas ¢
JIeKUAT B mockoctu 5. Cpenaiite pUCYHOK U

MPOKOMMEHTHPYHTE  €ro C  TOMOIIBIO
MaTeMaTUYeCKUX 3HAKOB.

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

cooTBeTcTBeHHO. Haiitn nnuny orpeska MMy,
ecmn AA1=13m, BB1=7Mm, npuuém otpezoxk AB
HE IIEPECEKAET IIIIOCKOCTH (.

S5.Uepe3 konen A otpe3ska AB mposeneHa
mwiockocTh. Yepes konery B u touky C atoro
OTpe3Ka MPOBEACHBI NTapaJlIeIbHbIE NpsAMbIE B
n Ci. Haitnure mmuny otpeska BB, ecnu
CCi=21em, AC: BC=3:4

H3BCCTHO, 4TO OJHa M3 JaHHBIX [MPAMBIX
napajuienbHa miiockoctd . HasoBure oty
IIPSAMYIO, €CIIA IIpsiMasi ¢ MapajuielbHa IPSIMOU
¢, IpSIMBIE @ M 8 TIEPECEKAIOTCs, a MpsiMasi ¢
JIeXUT B miockoctu . Chenaiite pUCYHOK U

IIPOKOMMEHTUPYUTE  €T0 C  I[OMOILBIO
MaTEMaTUYECKUX 3HAKOB.

4. UYepez Ttouku A, B u cepenuny M
orpe3ka AB  mpoBeaeHbl  NapajuleibHBIC
IIPsIMBIE, IIEPECEKAIOINE HEKOTOPYIO
INIOCKOCTP 0 B Toukax A, Bi, M

>

cooTBeTcTBEHHO. Haiitn nnmHy otpeska MMy,
eciin AA1=3M, BB1=17Mm, npuuém otpezox AB
HE TIepPECEeKaeT MIOCKOCTh (.

5.Uepe3 konen A otpe3ka AB mnposenena
mockocTh. Yepe3 konery B u touky C atoro
OTpEe3Ka MPOBEACHBI MapaieIbHbIE

Omeemut

«Axcuomvi cmepeomentpuu. HapaJlﬂeﬂbHOCmb NpAMbIX U Nni0CKOCmey

Bapuanm 1

Bapuanm 2

1 | Crepeomerpus — 510

OcHOBHBIMH ~ (purypamu B

IIPOCTPAHCTBE

pa3zienl TeoOMEeTpUH, B KOTOPOM | SBIISIOTCS TOYKA, MPAMAS U MJIOCKOCTb.
U3Y4aroTCs ¢burypst B
IPOCTPAHCTBE.

2 | JIee npsmble B mnpocTpaHcTBe | IIpsMble, KOTOpble HE NEPECEKAIOTCSI U HE
Ha3bIBAIOTCS napajielbHbIMHM, | JIEXaT B OJHOW TIJIOCKOCTH, Ha3bIBAIOTCS
€CJIM  OHM J&KaT B OJHOW | CKPeIIMBAKIIUMHUCS.

IJIOCKOCTH M HC NIEPCCCKAIOTCA.

3 Sﬂﬂ
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dllc. enc . c=p dllp g||c. ang. c<p . 6llp
b b b b b b
4 |*‘ o ABBjA] - |' e ABB1A -
IMB Tparneunus, IMB Tparneuus,
i 1.1 AA[BB ]|V i .1 AA BB ||V
MM - cpenHsis nuHus; MM - cpenHss TuHus;
_AAI-I-BBl_m MM _AA1+BB1_
5 ) P
. CC,-AB 217 0 _CCI-AB_26-15_30
= - = 1- -,
a0 3 13

Pa3gen 3. KoopanHATLI M BeKTOPLI.

Mamemamuueckuit ouxmanm «BEKTOPBI B IIPOCTPAHCTBE»

Bapuanm Ne 1 Bapuanm Ne 2

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

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

3. Haiite onpeernecHre KOOpJuHAaT | 3. Kaxkue BEKTOpa Ha3bIBAIOTCS
BEKTOpa C HavaloM B Touyke Ai(x;; yi,z7) ¥ | OMUHAKOBO HAIPABICHHBIMU?

KOHIIOM B TOUKE A2(X2, ¥2,22). 4. [aiite onpeneneHue ACHUCTBUM Hax
4. Kakue BekTOpa Ha3bIBAIOTCS paBHBIMH. | BEKTOPAMU: CIOXKEHHUSI U YMHOKEHUSI.

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

IMPOTHUBOIIOJIOKHO HaHpaBJ’ICHHLIMI/I?

HpaKTI/I'-IeCKaﬂ paﬁoTa ((I[eKapTOBI)I KOOPAMHATHI H BEKTOPLI B IPOCTPAHCTBE»

Bapuanm Ne 1

1.CTopoHa paBHOCTOPOHHETO TPEYyroJibHUKA paBHa 12 cM. HaliTu miomanp ero opToroHaabHOM
MIPOEKIINU Ha TUIOCKOCTh, KOTOpasi 00pa3yeT C MIIOCKOCThI0 TpeyroabHuKayroa ° 30°.

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

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

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

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

5. Janst Touku A(1;-1;3), B(3;-1;1) u C(-1;1;3). Beruucnure yrosn Mexay BEKTOpaMu

ABuCB.

«/lekapTOBBI KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBE»

Bapuanm Ne 2




32

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 yeThipéxyronbHuk ABCD c Bepmaamu B Toukax A(2;1;3),

B(1;0;7), C(-2;1;5), D(-1;2;1)sBnsieTcs 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 ocHu 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 auaroHaimn AC u BD
yeTelpéxyroibHKa ABCD nepecekarorcst u
TOYKOW IepeceueHusl MAeNATCsA IoImojam,
CJIENOBATENbHO YeThIpEXyroapHUk ABCD —
apajuIeIOTPaAMM.

KoopAuHAT CEpCAUHBI OTpPE3Ka B

y=

y=
KoopaunaTtel cepenuHbl  OTpPE3KOB
AC u BD coBnagamT, mno3ToMy
JIMaroHaau AC u BD
YETBIPEXYTOJIbHUKA ABCD
IIEPECEKAIOTCS 51 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|

R V22402 + (—2)2- /42 + (—2)2 + (—2)]
_12_3 ¥
2V3 2

= = = — = ¢ = 30°.
83

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

l L o=60°
2 P= 00

Pa3nen 4. «OcHoBblI TpuronoMerpun. Tpuronomerpunueckue GyHKIHNY.

Teoperuyeckue BONpockl.

1. Omnpenenenue cuHyca, KOCHHYCa, TAHT€HCA U KOTAHTE€HCA.
2. 3HaKM CHMHYCa, KOCUHYCa, TAHT€HCA U KOTAHT'E€HCA 10 YETBEPTSIM.
3. 3aBHCHUMOCTh MEXAY CHUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJIHOTO U TOTO

TPHTOHOMETPHYECKHUX

e yria.

4. ®opMyIibl IPUBEIACHHUSL.

5. CuHyc, KOCUHYC, TAHT'€HC CYMMBI M Pa3HOCTH JIBYX YIJIOB.

6. CuHyC U KOCHUHYC ABOWHOTO yTJIa.

7. OOGnacth onpeneneHust U MHOXKECTBO 3HAYCHUN (DyHKIUH.

8. Ilpocreiinue TPUroHOMETPUUECKHE YPABHEHHUS.

9. Pemenue TpPUroHOMETPUUECKUX YPABHEHUM
IIpakTnyeckas padora «IIpeoOpazoBaHusi NPOCTEHIINX
BBIPAKEHH D).

1 . (355 5
cCosOL = —— QO — 21 |.
1. Haityure (8 &, ecrn V10 4 2

2V/2

sina = — 3
2. Haiimute 3¢08 0, ecn 2
3. Haiiqure SIN O, eepy €0s @ = 0,6 ; w < o < 2.

— 4+/3¢cos(—750°).

5. HaiinuTe 3HaueHNE BHIPAKEHHUS 5tg17°-tg107°.

4. Halinute 3HaY€HUE BHIPAKCHUS

* @] @]
6.HaiiquTe 3HaueHNE BBIPAXKECHMUS: 125in150" - cos 120

7. Haiimure 24 €08 20, ooy Sina = —0, 2.

3
ac (—n;Zn).
n



34

8.Haiinure — 47¢0820., ey cos . = —0,4.
9. Haiture $11 20, ecpr COS 0 = 0,6 4y 1 < a0 < 2.

9 9
V50 cos? ; — \/%sin2 ?n

10.HaiinuTe 3HaYeHNE BhIpaXKEHUS

IIpakTnyeckas padora «PenieHue TPUrOHOMETPUYECKUX YPABHEHUI».

1. Pemiuth ypaBHeHUs:
1 X
) OSX =7 4 2sin3x—1=0 B)ZCDSI_@=0

2. Pemuuth ypaBHeHusl, yIIPOCTHUB JIEBYIO WJIH NIPABYI0 YaCTh:

cos (2w — x) + sin (E—I—x):\@ cos?x —sinZx =2
a) 2 0) 2
T . « 1T
cosx cos——sinxsin—=1
B) 4 4 r
3. Pemiuth ypaBHeHHs1, C1€J1aB MOJACTAHOBKY:
a)2 sinx—5sinx—3=0 6)2 cos®x +5sinx—4=0
3) COS2X + D cosx = 2 n2tgx+2ctgx=>5
4. Pemuthb YPABHCHHUA METOAOM PA3JI0OKCHUA HA MHOYKHUTECJIN
a)Sinx +3sin2x =0 6)2(:0521:—?(:051::{]

p) (2sinx —v2)(2cosx +1) = 0

S. Pemiuth ypaBHEHHS, HCI0/1b3Ysl OJHOPOJAHOCTh:
a) sinx —v3cosx =0
5)sin”x — 3 sinx cosx + 2cos® x =0

B)v@sinxcnsx—i—sinzx =0

Paszgea S.IIpousBoanasi pyHKIUHU, €e IPUMEHEHHE.

TeopeTnueckune BONpochI

1 .IIponomxute onpenenenne «lIponsBonnas-3To....»
2.PackpoiiTe reoMeTpUYECKHi CMBICI TPOU3BOTHOM.
3.Packpoiite (huznyeckuii CMbICI IPOU3BOIHOM.

4.YeMy paBHa MPOU3BOIHAS CTETICHHOW W JTMHEHHOUW (PYHKIUU.
5.YeMy paBHa IpOM3BOJHAs IPOU3BEACHUS?

6.Yemy paBHa MpOW3BOIHAS CIOKHON HYyHKIIUN?

7 I1pon3BoiHBIE NIEMEHTAPHBIX QYHKINUN

8.ITpusHak Bo3pacTanus, yobIBaHUs (PyHKINUU
9.CranoHapHbIe TOUKH.

10.Kputnueckue TOUKH.

11.Anroput™m Haxo0JI€HUS TOYEK IKCTPEMYyMa.

12. Anroput™m HaxoJ1eHUs] HAaMOOJIBLIIETO M HAUMEHBIIIET0 3HaUeHUs (PYHKIIMU Ha OTPE3Ke.



35
13.AnropuT™ HCCIIEOBAHUS M TOCTPOEHUS rpaduka (yHKIUHU C TOMOIIBIO TPOU3BOIHOM.
IIpakTHyeckas padora

1. MarepuanbHas TOYKa JIBUXKETCS MIPSIMOJIMHENHO o

2

3aKOHY x(1) = 61" — 48 +17 (rme x — paccTosiHME OT TOYKHM OTCUeTa B MeTpax, ! — BpeMs
B CEKyHJaX, M3MEpPCHHOE C Hauana JaBWKeHus). Haiigure ee ckopocTh (B M/C) B MOMEHT
BpeMmeHu ¢ = 9 c.

2.Ha pucynke wn3o0paxéH rpaduk QyHKIUHM y=f(x) 1 KacaTeibHas K HEMy B TOYKE C
abcruccoit xo. Halimure 3HaueHne Mpou3BOIHON PYHKITUH f(X) B TOUKE Xo.

: i / :

[ ll.frl,l’) o
! 1 '

/
3. Ha pucyHke n306paxén rpapux Y — filx) npoussomoii bynkimn J (x), oTIpeIeNeHHO

Ha uHtepBasie (—8;3). B kakoit Touke oTpeska [—3; 2] dyHKUUS f (x) MPUHUMAET HanOOJIbIICe
3Ha4YeHue?
YA

y=re AP

4. Ha pucyHke nzobpakeH rpaduk mpou3BoaHONW (yHKUMU f(X), ONpeaeIeHHON Ha WHTepBaie
(—8; 4). B xakoii Touke orpeska [—7; —3] f(x) npuHIMaeT HauMEHbIIIee 3HaUYCHHE?

_ A

=

I

-8 ol 1 4 | x

y=x> —48x+17.
3 _3x44

5. Haiigute Touky Mmakcumyma pyHKUINN

6. Haiimute HanOouibIiee 3HaUeHUE (DYHKITHH y==x Ha OTpe3Ke [_2; O] :
OtBethI: 1)60;2)2;3)-3;4)-7;5)-4,6)6

Ilpaxmuueckas paboma
«I[IPOU3BOJ/[HAA U EE [IPUMEHEHUE»

Bapuanm 1 Bapuanm 2
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1. Pemnuth HEPABEHCTBO 4y — » = 0.

x—=7
2. Teno  pBWXKeTCs MO  3aKOHY
x(t)=£-2¢ +5 (x — B MeTpax, t — B
CEKYH/Iax). Haiinure ckopocts u

YCKOpEHHUE Teja uyepe3 2¢ mocjie Hayala
JIBUKCHUSL.

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

4. Haiitu nHauOosnbpliee W HaMMEHbIIEE
3HaYeHUs (PyHKIUH fx)= x*- 6 x°
Ha

oTpeske [-2;5].

5. CocraBpTe ypaBHEHHME KacaTEJIbHOU K
rpaduxy GyHkuuu f{x)= x’+ 2x B Touke
xo=1.

1. Pemuts HepaBeHCTBO | 2x — x <O0.

5—x
2. Teno nBWXETCsI IO 3aKOHY x(t)= ti + 6t-1
(x — B MeTpax, /— B CEKyHJIax). Hatinure

CKOPOCTb M YCKOPEHHE TeJIa yepe3 Sc 1mocie Havasa

JIBUKCHHUSI.

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

MOHOTOHHOCTb U 3KCTPEMYMBI.

4. Haittn Hambompliee M HaMMEHbIIEE 3HAYCHUS
1

Gy f{x)= T xX-Xx

otpeske [0;4].

5. CocraBbTe ypaBHEHHE KacaTelIbHOW K rpaduky

dyskmun  f(x)= x>-3x+2 B Touke xp=1

Ha

OTBEThI
Ne 3a0anus | Bapuanm Bapuanum
1 2
1 1 (-0;0] U [5;12)
[0; 7 JU(7; o)
2 4m/c; Sm/c? 31m/c; 10m/c?
’ fLnaxt (33,5, f1nax® (032),
f1 nax® (-3,5; 0)x=-3,5 mouxa min f | nax® (-2; 0)x=-2 mouxa max
4 ymaxzo; ymin:'32 2. 2.
[-2:5][-2:5] a3 JminT
[0;4][0:4]
5 y=4x-1 y =1-5x
Pa3nes 6.MHOrOrpaHHMKH M TeJ1a BPALLICHUS.
Ilpakmuueckaa paboma
«MHOI' OI' PAHHUKHA IIpuzmay
Bapuanm 1 Bapuanm 2
1. [aiiTe onpeneneHue npsiMou MPU3MBI.
2. Yro takoe napauienenunen’? 1. Maiite  ompexneneHue  MpaBUIBHON
3. UYrto Takoe MHOTOI'paHHMK? IIPU3MBL.
4. 3apava: YV mapamienenunena Tpyu rpaHu 2. Yo Takoe Ky0?
UMEIOT tiotaau 2w, 4 m*u 5 m°. Uemy 3. UeMm sBisieTCd TOYKA IMEPECEUCHUS
paBHa MOJIHAs IIOBEPXHOCTh JyaroHajel napauuienenumnena’?
napasuienenunena’? 4. 3apmava: Y mapanienenurena Tpyu rpaHu
5. 3amava: OcHoOBaHUE THUpaMUIBl — umeroT twiomamu 3 M, 6 M2 wu 7 M’
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IPSIMOYTOJIBHUK €O cTOpoHamu 9 u /2 Uemy paBHa IIOJIHAas IOBEPXHOCThb

cm, Bce O0KOBBIE pEOpa paBHBI 12,5 M. napayuienenumneaa’?

Haiinure 06bEM nupamMuibl. 5. 3amava: bBokoBeie péOpa HAKIOHHOM
TPEyroJibHOM Mpu3Mbl paBHbI 15 M, a
paccTosiHUSL MEXKIY COJEpKallMMHU HUX
napaiebHBIMUA TPSAMBIMUA 26 M, 25 m
u 17 m. Haiimure 00BEM IPU3MBIL.

«MHOI'OI'PAHHUKU .Ilupamuoay
Bapuanm 1 Bapuanm 2

1. [Jaiite  omnpeneneHue  MNpaBUILHOU 1. [Haiite onpeJieeHue anodembl
MUPaMUJIBL. IIPaBWJIbHOM NMUpPaMU/IBbIL.

2. Kakoii  MHOrorpaHHUK  Ha3bIBaeTCs 2. Kakoii mnapamienenunesn Ha3bIBaeTCA
MpaBUIBHBIM? MPSIMOYTOJIbHBIM?

3. Uro Takoe JHMHEWHHBIE  pa3Mepsl 3. Uemy paBHa OOKOBas TOBEPXHOCTb
IPSIMOYTOJIBHOTO NIapajuienenumnena’? HPSIMON ITPU3MBI?

4. 3apmaya: M3mepeHus mnpsMOYroJIbHOTO 4. 3apada:Haiimure JaroHaJin
napauienenunena 15 m, 50 m u 36 m. MPSIMOYTOJIBHOTO TapaljIesieuneaa mo
Haiinute peOpo paBHOBETUKOIO €My TpéM ero usMmepeHusim: 2 cm, 3 cm, 6
KyoOa. cM.

5. 3apaua:Bricora MIPaBUJILHON 5. 3agaya: OcHOBaHME MHUpPaAMUIbl —
YEeThIPEXYTOJIbHOM NUpPaMUIbl paBHA 7 IPSIMOYTOJIBHUK CO CTOPOHaMH 6 cM U
cM, a CTOpOHa OCHOBaHuA & cMm. 8 cm. Kaxmoe ©OokoBoe pebpo
Haiinute 6oxoBoe pedpo. nupamMusipl paBHo /3 cm. Beluucnure

BBICOTY NMUPAMHUJIBIL.
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 OCEBOE CEUCHUE. o0pa3ylomiyo, pagdyc, BBICOTY U

2.Kakoii koHyc Ha3bIBaeTCsi MpPSAMBIM? OCEBOE CEUCHHUE.

Crnenarb pUCYHOK. 2. Kaxoil nuinHap Ha3bpIBaeTcsl MPsIMbIM?

3.Kakas IJIOCKOCTh Ha3bIBACTCS CrenaTth pUCYHOK.

TUaMeTpaibHONW IUIOCKOCTBhIO Imapa? Yrto 3. Kakas IJI0CKOCTh Ha3bIBAETCS

Takoe 001b10# Kpyr? Crenars pucyHOK. kacarenbHoM Kk  mapy?  Cpenarte

4.3anava: Kyda mebHs uMeeT KOHUYECKYIO PHUCYHOK.

dopMy, paguyc OCHOBaHHs KOTOpoi 4 M , a 4. 3anaya:00bEM mapa paBeH 288w cm’.
obOpasyromas 5 M. Haliure 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 OCHOBaHWA Ha 6rcM?

[I€HTpa MIapa. MenbIne. Haiiure 00bEM KoHyca.
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Pa3nen 7.11epBooOpa3Hasi GyHKUMS, ee IPUMEHEHUE.

Teopernueckue BOIPOCHI:

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

5.B 4dem 3akirouaercs oOIIMIA BU BCEX MTEPBOO

Opa3HbIX?

6.Ilepeuncnure npaBuiia BEIYUCICHUS] HHTETPAJIOB.

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. Brrancnuthb IIomanb
OTPaHUYEHHOM JIMHUSAMU Y = 3+2x U
y =x?-2x+3.

burypsl,

Pa3znea 8 Crenenu u kopuu. Ctenennas GQyHKIMA.

Teopernueckue BOIPOCHI:
1). latb onpeneneHne cTeneHHON QyHKIUH

2). laTh onpeneneHne upparuoHaIbHBIX YPAaBHEHHI.
3). BanucaTh aNTOPUTM PEIICHUS UPPAIMOHATLHBIX YPaBHEHUI 1 HEPABEHCTB.

I BapuanT

II Bapuanrt

1. Tloctpouts rpaduk GyHKIMM U HaWTH

YTk

00D

1. Tloctpouts rpaduk QyHKIMM U HaHTH
00y =x*

2. Pemmuth ypaBHeHne:V3 —X = 2

2. Pemmuth ypaBHenue: VX — 2 =5

3. Petnts ypasHenue; VX — 3 = 5

3. Penuts ypaBHeHHe:3VK —17=2

4. Pemnth HepaBeHcTBo: V3X — 5 < 5

4. PemnTh HepaBeHCTBO:VEX — 3 > 4
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5. PemuTh HEpaBEHCTBO:
V3+2x=vx+1

5. PemmuTh HEpaBEHCTBO:
V3—-x<+3x-5

Pazgen 9.1loka3zateabHas GyHKINSA
Teopernueckue BOIPOCHI:

1). laTh onpeneneHue moka3aTeabHON (YHKIIUN.
2). 3anucaTh CJIEJICTBHE , IPUMEHSIEMOE MIPU PEIICHUU MTOKA3aTEIbHBIX YPABHEHUH.
3). 3anmcarb TeopeMy U CIEACTBHE , MPUMEHSEMble IPU PEHICHUH [OKa3aTeIbHbBIX

HEPABEHCTB.

I BapuanT

II BapuaHnr

1. IMoctpouts rpaduk (QyHKIMU U 3amKCcATh
ero cBomcra:y=4*

1. Tloctpouth rpaduk QyHKIMH U 3amUcaTh

1 X
€ro CBOICTBA: y=(1)

G) -5
2.Peumnth ypaBHeHue: \3 81

2. Pemnts ypasuenue: 3°X=27

3. Pemuth ypaBHEHUeE:

64" —8"—56 =0

3. Pemuthb ypaBHEHue:

16" —17-4"+16 =0

4. Pemmtn
3x+2 3x—2
HepaBeHCTB0:2 T — 27 <30

4. Pemnts Hepasenctso: 25 0 —2¥F1 =17

9

Z)ZXZ—SX >
5. PemnTh HEpaBEHCTBO: 9 7

2_
5. Pemnts HepaeHctBO: 52 18 <]

6.Pemuts cucremy:
X—y=2
{3X+}’ =27

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

Pazgea 10.Jlorapudmbl.Jlorapudpmuyeckas GpyHruus

Teoperuueckre BOIPOCHI.

1.CBoiicTBa norapupmoBs.

2.0mnpenenenue JorapupmMuueckon GyHKIUH.
3.Crioco0b! perieHus ypaBHEHUH 1 HEpaBEHCTB.

CaoiicTBa Jorapugmos

I BapuanT II BapuaHnr
. 1
1. log, 811 I log, o
2. log,—
16
2. log,, 11
3. log,,13

4. log,log,9

5 1g125
g5

6. log,12—log,3+1log,9

3. log,log,,2

log, 625
1g27
5. &2/
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. 2log, 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 ¢GyHKIMH y=logX,
y=log 1 x
2

2) llpuBectm 3 mnpumepa Bo3pacTaroUlei
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 ¢yHkmuH y=logX,
y=log 1 x
2

2) IlpuBectn 3 mpumepa BO3pacTaroUICHt
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) 10g3 (x2—6x+17)=2
7) log, (3x + 2) =log, (x + 4)
8) 10g0,3(—x2 +5x+7)=10g0,3(10x—7)

9) log; x—4log, x+3=0
10) loga(x-2) Hloga(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 (x? — 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)=1In8
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Paszgen 11 DJeMeHTHI KOMOMHATOPUKH, CTATUCTHKH M TEOPUH BEPOSATHOCTEH

1.IIpogomxute onpenenenne «CiydaitHoe cOOBITHE-ITO. . .... [IpuBenure npumep.
2 IlpuBenute mpuMep JOCTOBEPHOTO COOBITHSI.

3.IlpuBeaute mpuMep HEBO3MOKHOTO COOBITHSI.

4.TIponomxkute onpeaencHue «BeposTHOCT CITy4aifHOTO COOBITHSI-ITO. . .)»

5.ChopmynupyiiTe MpaBUIO YMHOKCHHS BEPOSTHOCTEH.
6.ChopmynupyiTe MpaBUII0 YMHOKEHHUS BEPOSITHOCTEH.
7.Kak Haiitu cpenHee apuMeTHIecKoe YHCIOBOTO Psija.

8.Kak HaliTu MelMaHy YMCIIOBOIO psJia.

9.Kak Beluncisgercs pasmax YUCJIOBOIO psja

10. /1151 uero HyXKHBI TUArpaMMbL,rpaduKH.

11.YT0 n3y4aer cTaTUCTHUKA.

12.1Iponomxute onpenenenue «llepectaHoBKU-3TO....»
13. Ilponomxkute onpeneneHue «PazMenieHus-3to. ...»
14. IIponomxute onpenenenne «Co4eTaHUus-3To. ...»

Bapuant 1

Bapuant 2

1.B ypHe 12 oarHaKoBBIX 110 pazMepam U

BECY LIapOB, U3 KOTOPBIX 8 YepHBIX 4
6enbix. U3 ypHBI U3BJIEKaIOT OJUH LIap.
KakoBa BEpOSITHOCTb TOTO, YTO
U3BJICUEHHBIN LIap OKaxeTcs OebiM?
2.13 600 naynauy B34TbIX aetajnei 12
OKa3aJIuCh OPaKOBaHHBIMHU.

Haiitn yacToTy nosiBiieHus
OpakoBaHHBIX JeTaJIeH.

3.Ha cknane umeercs 50 meranei,
U3rOTOBJIEHHBIX TpeMs Opuragamu. 13
HUX 25 U3roTOBIIEHO MEPBOM, 15 —
BTOpOil U 10 — TpeTweil. Haiitn
BEPOSATHOCTH TOTO, YTO HA COOPKY
MOCTYIWJIA A€Tajlb, U3TOTOBJICHHAS
BTOPOIl UK TpeThell OpUragou.

4.B onHoil ypHe 4 OenbIX U 8 YepHBIX
1apoOB, B Apyroi — 3 OenbIx 9 YepHBIX.
W3 xa<101 ypHBI BBIHYJIU 110 1IApPY.
Haiitu BeposiTHOCTH TOr0, YyTO 004 1MI1apa
OKaXXyTCsl OEIBIMHU.

5.B ciry4aiiHOM dKCIIEpUMEHTE
CUMMETPUYHYIO MOHETY OpocaroT
yeTelpexasl. Haliqure BeposITHOCTD
TOT'0, YTO OpEJ HE BHINAJIET HU pazy.

1.B uemnuoHate 1Mo rMMHACTHKE y4acCTBYIOT
50 cnopremenok: 24 w3z CHIA, 13 wu3
Mekcuku, ocrtaibHbie — u3  KaHaubl.
HOp?II[OK, B KOTOPOM BBICTYIIAOT TMMHACTKH,

OIpeIeIISIETCS Kpeouem. Hainure
BEPOSATHOCTb  TOTO, YTO  CIHOPTCMEHKA,
BBICTYyIAIOIIAsl ~ NEPBOM,  OKaXeTcs U3
Kanangr.

2.B cpennem u3z 1400 cagoBBIX HacOCOB,
HNOCTYNMBIIUX B HpoOAaxy, 14 moATexaroT.
Haiinute BeposTHOCTE TOrO, 4YTO OJIUH
CIIy4aiilHO BBIOpaHHBIA JUIsI KOHTPOJII HAcoC
HE MOJTEKAET.

3.®abpuka BbIMyCKaeT CyMKU. B cpeanem Ha
190 Ka4ecTBEHHBIX CYMOK IPUXOJIUTCS
BOCEMb CYMOK CO CKPBITBIMH Je(eKTaMu.
Haiinute BEpOATHOCTH TOrO, YTO KYIUIEHHAs
CyMKa OKa)KeTCs KadeCTBEHHOH. Pesynbrar
OKPYIJIUTE 10 COTBIX.

4.B xapmane y Iletm Obut0 4 MOHETHI TIO
pyosto u 2 MoHeTsl 1o 5 pyOneii. Ilers, ne
[JIA]1s, TEPENIOKUI KaKUe-TO TP MOHETHI B
Ipyrou kapmas. Haliiure BEpOATHOCTB TOTO,
YTO MATUPYOJIEBbIE MOHETHI JIEKAT B Pa3HbIX
KapMaHax.

5.B cnyuaiiHOM 3KcniepUMeHTe OpocaroT TpH
urpajgbHble Koctu. Haiiaure BeposTHOCTH
TOT0, 4YTO B CYMME€ BBINAAET 7 OYKOB.
Pe3ynbTar OKpyIinTe 10 COTHIX.
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Bapmuanr 1

Bapmuanr 2

1NmMeroTCst aHHBIE O pe3yabTaTax

clayd  3a4eT C  OLEHKOH 1o
MaTeMaTUKe TPYIIIBI u3 20
CTYACHTOB:

5,4,2,4,5,3,4,3,2,5,2,3,2,3,5,4,4,3,4,3.

[Ipoananu3upyiite © NOpeACTaBbTE
uHPOpPMALIMIO O pe3ylbTaTax B BHUJE
JUarpamMmbl.

Ne 2[IpoBenu HECKOIBKO H3MEPEHMM
ciay4daitHOW BenuuuHbl:34; 66; 54; 62;
66; 28; 16; 44; 48; 62. Haiigure
cpenHee  apuMeTHYEeCKoe  ATOro
Habopa yucell.

Ne 3[IpoBenn HECKOJBKO H3MEpPEHUH
ciny4yaiiHol BenuuuHbL:19; 27; 24; 24;
28. Haiinutre Menumany sToro Habopa
YHUCEeI.

Ne4 [IpoBenu HECKOJIBKO M3MEpPEHUI
cinyyaiinoit  BenmmuuHbl:1000; 1200;
1300; 1900; 1600; 500; 500;1700;
1000; 1000. Haitgure Momy 3TOTO
Habopa Yucell.

Ne S3a 9 gjger mokazarenu
pPOKIaEMOCTH JIeTel B JepeBHE:S; 4;
3; 6; 10; 9; 3; 3; 8. Haiimute cymmy
CpeIHero apuMeTuIecKoro u
MeJIMaHbI 3TOTO Habopa Jrcer.

Nel
HMeroTcss JTaHHBIE CPAaBHHMTEJIBHOIO aHAJIM3a HWTOrOB
BXOJIHOTO KOHTPOJISI IO MATEMATHKE:

VYueb. ron | I'pynna | KagectBo | 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
Umoeo 7,25 28,2
[Ipoananusupyiite M npeacTaBbTe HHPOPMALUIO O
KaueCTBE U YCIIEBAEMOCTHU B BHUJIC JUarpaMMBl.
2lIpoBein  HECKOJNBKO  H3MEPEHMH  CllydailHOM
Beanunubel: 800; 2000; 1400; 1400; 900. Haiigute

cpenHee apu(METHIECKOE ATOTO Habopa YKCell.

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

Ne 4]IpoBenu HECKOJIBKO HW3MEPEHHI Cly4yalHOMR
BennuuHbL:28; 20; 26; 20; 12; 26; 48; 32; 20. Haligute
MOJ1y 3TOr0 Habopa uuces.

Ne 5Ckopocth 10 aBTroMOOMIICH, MPOE3IKABIIUX HYepe3
nepekpécTok cocraBmia (km/4): 36; 40; 30; 58; 68; 37;
61; 53; 41; 36. Haiigute pa3HOCTH CpPEIHETO
apu(METHYECKOT0 U MO TOTO HAOOpa YHCell.

KonrtponbHas pabora no yueOHON AUCHUILTIHE
3a 1 cemecTp Ha 6a3ze OCHOBHOTO 0011Iero 00pa3oBaHUs

Bapuanr |

1. Haiinure 3HaueHue BoipaxkeHus 1 : (

2
g_sz r[pI/Ia:g,b:_

,c=0,6.

2. IIpencraBbTe OOBIKHOBEHHYIO APOOb ; B BU/JIE IECATUYHON EPUOANYECKOM IpoOH.

3. Hucno 0,000314 npeacraBbTe B CTAHIAPTHOM BHUJIE.
4. Haiimute npousBeaenue yncen a = 5,4 u b = 0,2468101... ¢ TOYHOCTHIO IO JECATHIX.

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

6. Pemnre ypaBHeHue: vx+2 =3;
7. Pemnte 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 BIpaxkenus 1: (a°— — ) pu a =
C

4

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

4. Haitnute npousBeaenue uncen a = 3,2 u b =0,02345202...c TOYHOCTHIO 10 COTHIX.
5. Onpenenure x, eciiu log 3 X = —1.

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

32

g Eiug 8

9. Pemmre HepaBeHCcTBO: logs (5 —2x) < 1;
3a7laHue OTtBeThI OTtBeThI bambr

I Bapuant 2BapyUaHT
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; oo) (0;2,5) 1

OTMeTKa

Ynucso 6a,1510B, HEOOXO0AMMOE 1JIsl OJYYCHHS OTMETKH

«5» (oTIM4HO) 10

« 4» (xopoio) 9-8

« 3» (Y10BJIETBOPUTEIHHO) 7-6

« 2 « (HeYAOBIETBOPUTENHHO) MeHee 6
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3anaHus 1JiA NPOBeJeHNsI MPOMEKYTOYHOM aTTecTalluM MO Y4eOHOH AucHuninHe B popme
nudPepeHUMPOBAHHOIO 3a4eT

3ananue 1 (mpakTU4ecKoe)
Tekcer 3apanusi: BeimoaHuTs padoty

1 Bapuant

1 B mauke 500 nmucroB 6ymaru dopmata A4. 3a Henmento B oduce pacxoxyercs 1800 qucTos.
Kakoe HaumeHblIIee KOTMYECTBO MaYeK OymMard Hy>KHO KYIUTh B ouc Ha 6 Hesienb?

2.Ananacel crosT 85 py0. 3a mTyKy. Kakoe MakcMMaibHOE YMCIIO aHAHACOB MOKHO KYIUTh Ha
500 py0., ecu ux nena cuuzutcs Ha 20%?

3.Mara3uH 3aKyIaer 1BETOYHbIC TOPIIKH 1O onToBOM IieHe 120 pyOisel 3a MTyKy U MPOJAET ¢
HareHkoit 20%. Kakoe HanOomnpIiee YMCI0 TAKUX TOPIIKOB MOYKHO KYITUTh B 3TOM Mara3uHe Ha
1000 pyOmnei?

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 TOILIMBO JJIsi aBTOMOOMIISI Ha BCIO 1oe3Ky. LleHa nusenbHoro
torBa — 19 py0 3a autp, 6eH3uHa — 23 py0 3a auTp, raza — 16 py0 3a mutp. 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 Hayraj OAWH MUPOXKOK. HalimuTe BEpOSTHOCTH TOrO, YTO 3TOT MHUPOKOK
OKQ)KETCS C BUILIHEHM.

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 -

11.0cHOoBaHuEM UPAMUJIBI SIBISETCS MPAMOYTOIBHUK cO cTopoHamu 3 u 5. Ee o0bem pasen §0.
Haiinure BbICOTY 3TOM UpaMUBI.

12.AxBapuym umeer GopMy NpsSMOYroJbHOro napajienenunena ¢ pazmepamu 80 cm X 30 cm X
40 cMm. CkoJbKO JHMTPOB cocTaBisieT 00béM akBapuyma? B omnom snutpe 1000 kybuueckux
CaHTHMETPOB.

x(t) = leio
13.MarepuanpHasi TOYKAa JBUXKETCS NPSAMOJMHEHHO IO 3aKOHY 2 (roe x —
paccTosiHuE OT TOYKM OTCUeTa B MeETpax, f— BpeMs B CEKyHJaxX, M3MEPEHHOEe C Hayaia
nBuxkeHwus ). Halinure ee ckopocTh (B M/C) B MOMEHT BpeMeHH ¢ =4 c.

> i
14 Pemnre HEpAaBEHCTBO ¥ —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 muctoB 6ymaru dopmara A4. 3a Henento B oduce pacxomyercs 1300 mucTos.
Kakoe HaumeHblIee KOJTMYECTBO Mayek OyMaru Hy>KHO KyIHUTb B ouc Ha 6 Henenb?

2. CrommocTh Ipoe3a B MapmpyTHOM Takcu cocrtaBisieT 20 py6. Kakoe Hambosbiee 4ucio
MOE37I0K MOXKHO Oy/IeT COBEPIIUTh B ’TOM MapIHIpyTHOM Takcu Ha 150 py0., ecnu 11eHa mpoesia
cHusuTcs Ha 10%?

3.Mara3uH 3aKynaeT LBETOYHBIC TOPUIKK MO onToBoi 1eHe 90 pyOueii 3a mMTyKy W MpoJaeTr ¢
HaneHkoit 15%. Kakoe nanbosnbliiiee YMCII0 TaKUX TOPIIKOB MOKHO KYIHUTh B 3TOM MarasuHe Ha
700 py6uneii?

4.CTpouTeNbHbIN NOAPATIHUK TUIAHUPYET KynUTh 20 TOHH 0OJUIIOBOYHOTO KMPIIUYA Y OJTHOTO U3
TpE€x mocraBmMKOB. OMuH Kupmud BecHT SKr. Bo ckoipko pybreit 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 sexat oJuHaKOBbIE Ha BUJ py4Ku: | KpacHasi, 8 yepHbIX U 6 cuHux. Bacs BeiOupaer
Hayraj oJHYy pyuky. Haiinure BepoATHOCTB TOTO, UTO 3Ta py4Ka OKaXETCSI CHHEH.

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 MUPAMU/IbI SBISIETCS MPSAMOYTOJIBHUK CO CTOpoHamMH 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 cMm. CkonbKO JHUTPOB cocTaBisieT 00béM akBapuyma? B onnom mutpe 1000 kybuueckux
CaHTHMETPOB.

%) = lt2 +2
13.MarepuanbHass TOYKAa JBHXKETCS NPSAMOJMHEMHO 10 3aKOHY 2 (rme x —
paccTosiHME OT TOUYKHM OTCUeTa B METpax, f— BpPEMs B CEKyHJaX, M3MEPEHHOE C Hadalja
nBrxeHus ). Halinure ee ckopocTs (B M/C) B MOMEHT BpeMeHH ¢ =1 c.

13 1
T30’

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 HaumeHblI€e KOJIMYECTBO MMayek Oymaru Hy>KHO KyIIMTbh B ouc Ha 5 Hesenb?

2. CrouMocCTb Ipoe3zia B MapIIpyTHOM TakcH coctasisier 50 py6. Kakoe nambosnbiiee yucio
II0€3]I0K MOYKHO OyJIeT COBEpIIMTh B 3TOM MapUIpyTHOM Takcu Ha 150 py0., eciu 1eHa npoesna
cHusutcs Ha 10%?
3.Mara3uH 3aKynaeT IIBETOYHBIC TOPIIKHU IO ONTOBOM 1eHe 90 pyOrel 3a MTyKy W IPOJaeT ¢
HaneHkoi 25%. Kakoe HanOoubliee YMCI0 TaKUX TOPILIKOB MOYKHO KYIIMTh B 3TOM Mara3uHe Ha

700 pyGueii?

4.CTpouTeNbHbIN NOAPATUUK IUIAHUPYET KyHnUTh 20 TOHH 00JIMIIOBOYHOIO KUPIIUYA Y OJJHOTO U3
Tpé€x mnoctaBmMKOB. OnuH Kupnud BecuT 4 kr. Bo ckonbko pyOieit oOoinércs Hamboiee
JeIIEBbIN BapUaHT NOKYIIKHU C Y4ETOM JOCTABKH?

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 oaHy py4uky. Halinure BEpOATHOCTB TOTO, 4TO 3Ta Py4Ka OKaXETCsl YEPHOU

9.HaiinuTe 3HaUeHNE 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 (HopMy NpsSMOYroJbHOTO Mapajienenumneaa ¢ 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 TOYKM OTCYETa B METpax, t— BpeMs B CEKYyHJaXx, M3MEpPEHHOE C Hayaia
neukeHus ). Haiinure ee ckopocTs (B M/C) B MOMEHT Bpemenu [ = 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 nucroB Oymaru dopmata A4. 3a mememio B oduce pacxomyercst 1600 mucTos.
Kakoe HaumeHbIlIee KOJIMUYECTBO MayeK OyMaru Hy>KHO KyNHUTh B oduc Ha 6 Hehensb?

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

3.Mara3uH 3aKynaeT LIBETOYHbIE TOPUIKU MO OoNTOBOM LieHe 120 pyOinel 3a WTYyKy U IPOAAET C
HaneHnkon 20%. Kakoe HanOoJIbIee Ynucao TaKUX FOPIIKOB MOYKHO KYIUTh B ’TOM Mara3uHe Ha
1000 pyOnei?

4. KnueHT xo4eT apeH0BaTh aBTOMOOMIIb Ha 2 CYTOK JIJISl TOE3IKH MPOTshKeHHOCTHIo 400 kM. B
Ta0NMUIlE TPHUBEIACHBI XaPaKTEPUCTUKH TPEX aBTOMOOWIIEM M CTOUMOCTh apeHibl. [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 3aMJaTHT KJIMEHT 32 apEeHAY M TOIUIMBO, €CJIM BEIOEPET CaMblii CIIeBbI BapUaHT?

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 jexxaT oJIMHAKOBBIE Ha BUJ MHUPOXKKHU: 4 C MACOM, 8 ¢ KamyCcTON W 3 ¢ BUIITHEH.
[letss BBIOMpaeT Hayraj OAWH MUPOXKOK. HalimuTe BEPOSTHOCTH TOTO, YTO 3TOT MHUPOKOK
OKaXXETCS C MSICOM.

9.HaiiguTe 3Ha4€HNE BBIPAXKCHMUS logg80 —loggl,25
10. VYcraHOBHTE COOTBETCTBHUE MEX]Y HEPAaBEHCTBAMHU U MHOXECTBAMH WX pPELICHUSMHU.

X
- — <0 —
HEPABEHCTBA Alogx>0 527" >2 gy ryx(x—1)
PELITEHNS

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.
HaiinuTe BBICOTY 3TOM nupamusl, eciau e€ 00béM paseH 80.
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12AkBapuyMm umeer ¢popMy MpsMOYTOJIBHOTO Mapaienenunena ¢ pazmepamu 80 cm x 30 cm X
60 cm. CKONBKO JIMTPOB cocTaBiisieT 00bEM akBapuyma? B omgnom mutpe 1000 xyOmueckux
CaHTHUMETPOB.

x(t) = 114
13. MarepuasibHas TOYKa JBUKETCS IPSIMOJIMHENHO 110 3aKOHY 2 (roe x —
paccTosHUE OT TOYKM OTCUeTa B MeETpax, t— BpeMs B CEKyHIaxX, M3MEPEHHOE C Hauaia
nBuxeHus ). Haliqure ee CKO{)OCTB (B M/c) B MOMeHT Bpemenu [ = 3e.

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 muctoB O6ymaru dopmara A4. 3a Henemo B oduce pacxoayercs 1800 nucTos.
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 cuu3utcs Ha 20%?

3.Mara3uH 3akynaeT LIBETOYHbIE TOPIIKH [0 ONTOBOM 1eHe 120 pyOuieit 3a MITYKy U MPOJAET ¢
HaneHkoi 20%. Kakoe HanOounbliee YMCIIO TaKUX TOPILIKOB MOYKHO KYIIMTh B 3TOM Mara3uHe Ha
1000 pyOnei?

4. KnueHT XxoueT apeH10BaTh aBTOMOOWIIb Ha 2 CYTOK JJIsl MOE3AKHU NpoTsbkeHHOCThio 400 kM. B
TabJIMIe IMPUBEICHBl XapaKTEPUCTUKU TpPeX AaBTOMOOWJIEH M CTOMMOCTb apeHibl. llomumo
apeH/Ipl KIIMEHT 00513aH OIUIaTUTh TOIIMBO JJIsi aBTOMOOMIISI Ha BCIO 1oe3Ky. LleHa nusenbHoro
toruBa — 19 py6 3a nmutp, OenzuHa — 23 py0 3a 1uTp, raza— 16 py6 3a autp. Kakyio cymmy B
pyOJIsIX 3amIaTUT KJIMEHT 32 apeHy U TOIUIMBO, €CJIM BHIOEPET CaMblil IeNIeBbIid 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 Ttapenke yexxaT oJIMHAKOBBIE Ha BUJ MHUPOXKKHU: 4 C MSACOM, 8 ¢ KamyCcTON W 3 ¢ BUIITHEH.
[letss BpIOMpaeT Hayraa OAWH MUPOXKOK. HaliuTe BEpOSTHOCTH TOTO, YTO 3TOT MHUPONKOK
OKQ)KETCS C BUILIHEM.

9.HaiinuTe 3HaueHNE BBIpasKEHUS logs0,2 + 101(;0,54'
10. VYcraHOBUTE COOTBETCTBHE MEXKAY HEPAaBEHCTBAMU W MHOXKECTBAMH WX PEIICHUSIMU.
HEPABEHCTBA

1 x—3
>0 L
Ay r=2)(x=3)7 53 >3 plogix>1 px2

PEIIEHW A

<0
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2

Y

2)

11.0cHOBaHrEeM NTUPaMUIbI SIBISETCS IPSIMOYTOJIBHUK CO CTOPOHAMU 3 U 5.
Haitgure BbICOTY 3TOM MUpPaMU/IBI.
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3 X

41} R it
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3 X
Ee o6bem pasen 80.

12.AxBapuyM umeeT Ghopmy IpsAMOYToJIbHOTO Mapauienenumnena ¢ pazmepamu 80 cm x 30 cMm X
40 cMm. CkonbKO JHUTPOB cocTaBisieT 00béM akBapuyma? B omnom mutpe 1000 kyOuyeckmx

CaAHTUMCTPOB.

13.MarepuasibHasi TOYKa JBHXKETCS MPSIMOJMHEHHO 10 3aKOHY

1
x(t) = 5r2 +2

(rme x —

paccTossHUE OT TOYKH OTCYeTa B METpax, f— BpeMs B CEKyHIaX, M3MEPEHHOE ¢ HadJala
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) YKaxuTe KOPHU 3TOT0 ypaBHEHUS,

3n

—: 37

2 k]

MMPpUHAJIC)KAIIIUC OTPE3KY

IIpunoxenue
Konndukarop (nmpuMepHblii NepevyeHb) OLEHOYHBIX CPEACTB AJsl OLEHKHM 3HAHUM,
YMEHHIl U YPOBHA C()OPMUPOBAHHOCTH KOMIIETEHIIUI

poJseBas urpa

o0yyaromuxcst ¥ MpenoaaBarens IMoj
YVIOpaBICHUEM  IIpernojaBaTeNss ¢
LENBI0  pelIeHuss  y4yeOHbIX |
npodeccuoHanTbHO-OPUEHTHPOBAHHBIX
3aj1a4 yTeM UTPOBOTO
MOJIEJIMPOBAHUS peanbHOI
npobnemHoil cutyaruu. [lo3Bomsier
OLICHUBATh YMEHHUE AHAIM3UPOBATH U
pemarhb TUIINYHbIE

Ne n/n Tun oyenounoeo | Kpamkas xapaxmepucmuka | [Ipedcmagnenue
Koo cpeocmaa OYEHOYHO20 CpedCcmaa OYEHOYHO20
OYEHOUHO cpedocmaa 6 ghonoe
20

cpedcmsa

1. HenoBast w/unu | CoBMecTHasi JeATeNbHOCTh Tpymnbl | Tema (mpoGiema),

KOHLIEILHNS, POJIK U
0KHJaeMBIN
pe3yabTar
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poecCHOHANBLHBIC 3a/1a4H

Pa3znoypoBHEBBI
e yueOHbIe
3a1a4n u
3a/1aHus

PaznuuaroT 3anaum U 3a1aHUs:

a) PENpPOyKTUBHOTO YPOBHSI,
MIO3BOJISIOIINE OIICHUBATH u
JIMarHOCTUPOBATh 3HaHUE
¢dakTrueckoro marepuana (6azoBble
MOHATHUSA, aJNTOPUTMBI, (GakKkThl) U
YMEHHE TPAaBWIBHO  HCIIOJIb30BATh
CHelHaTbHbIC TEPMUHBI M TIOHSTHS,
y3HaBaHHE OOBEKTOB W3y4YCHHUS B
paMKax  ONpeIeNiCHHOro  pasziena
JUCITUTLINHBI,

0)  PEKOHCTPYKTUBHOIO  YPOBHS,
MIO3BOJISIOIINE OIICHUBATH u
JIMarHOCTUPOBATh YMEHUS
CHHTE3HPOBATh, aHAJM3UPOBATb,
0000111aTh (hakTHYeCKUi u
TEOPETUYECKUI Marepual c
bopmynHpoBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAaHOBJICHUEM MPUIHMHHO-
CJICZICTBEHHBIX CBSI3CH;
B) TBOPYECKOTO
TIO3BOJISIOIINE OLICHUBATh u
JMarHOCTHPOBATh YMCHHSI,
WHTETPUPOBATh 3HAHUS Pa3IHMYHBIX
oOnacre, apryMeHTHPOBAaTh
COOCTBEHHYIO TOUYKY 3PCHUS

YPOBH3,

Kommiekt
Pa3HOYPOBHEBBIX
3a7a4 U 3aJaHui

Kontponbnas
pabora

CpeactBo IIPOBEPKHU YMEHUH
NPUMEHATH TOJYYEHHbIC 3HAHHS IS
pelIeHus 3a/a4 ONpPEAEICHHOrO THUIA
110 TEME WJIM Pa3Jieny

Kommekr
KOHTPOJIbHBIX
3aJlaHui
BapUaHTaM

10

Pedepar

[TpoaykT caMOCTOSITENEHOM pPabOThI
CTyJIEHTa, TPEICTABISAIONINN CcOO0M
KpaTKO€ M3JI0KCHHUEC B IHNCbMCHHOM
BHUJIC MOJYYEHHBIX  PE3YJIbTaTOB
TEOPETUYECKOTO aHanm3a
OIIPENECIEHHON rae  aBTop
pacKkpbIBaeT CyTh HCcCIIelyeMOr
npoOJieMbl, TPUBOAWT  PaA3TUYHbBIE
TOYKH 3pCHUA, a TAKKE CO6CTBGHHLIC
B3IJISIBI HA HEe.

TEMBI,

Temsl pedepaToB

Jloxkman,
Cco00IIIeHNE

[TpoayKkT caMOCTOSITENEHOM pPabOThI
CTYJICHTa, TPEICTABISIONINN CcOoO0M
myOIMYHOe BBICTYIUICHUE 30}
MIPEJICTaBICHUTO MOJTyYEHHBIX
pe3yNbTAaTOB pEHICHHs OMpPEIeTICHHON
TCMBI.

Tembr  moknamIoOB,
COOOIIIeHNI

Tect

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

DoHn
3aJaHun

TCCTOBBIX
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JUTJAKTUYCCKUM CANHUIIaM
JMCIIUTUTHHEI WIIN
npo¢eCcCHOHATBHOTO MOJTYJISI.
Cucrema CTaHAapTU3UPOBAHHBIX
3aJaHUM, MTO3BOJISIONIAS
aBTOMAaTU3UPOBATH npoueaypy

U3MEPEHMS YPOBHS 3HAHUW U yMEHUHI
00yJaronmxcs

[Ipaktrueckue | DTO 3a7aHusl, C TOMOIIBIO KOTOPHIX y | Bumst:
paboThI yYamuxcs dbopmupyrOTCA U | HaOmoIeHHeE,
(IpakTUYEeCKOE | Pa3BUBAIOTCA MIPaBWIBHBIC | U3MEPECHHE, OIIBIT,
3aJlaHue) MPAKTUYECKHUE JCHCTBUS. KOHCTPYHpPOBaHUE
U Jp. 3aaHus IS
MPAKTUYECKUX
pabot
Ha6monenue | UuctpymenT coopa mHbopmanmu s | Llens, 00BEKTHI
YCTaHOBJICHHS (PAKTOB HaOJTIOICHUS,
oOpaszer| aucTa A
buKcupoBaHUS
pe3yNbTaToB
HaOIIOACHNUS
Huddepenunpo | Brimrouaer B ce0st mepeueHs BompocoB | [IpakTuueckue
BaHHBIN 3a4€T o Y]I 3aJIaHUS




