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1. OBHIME NOJIOKEHMHA 110 INIAHUPOBAHUIO 1 OPTAHU3ALIMA
CAMOCTOATEJIBHOU PABOTHI CTYJIEHTOB

1.1. Meroauueckue peKOMEHJAMKW IO OpraHU3allMM W  METOJUYECKOMY
COMPOBOXKJICHUIO CaMOCTOSTENbHON paboTel obOyvaronuxcst CIIO pazpaboTaHsbl
corinacHo DenepanbHoMy 3aKkoHy Poccuiickort ®@enepanuu ot 29 nexabdbpst 2012 r.
N 273-®3 "O6 o6pazoBanun B Poccuiickoit ®enepanun’; denepanbHOMY
roCyJapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHIAPTY CpeAHEro MpodecCHOHaTLHOTO
oOpa3oBanus (1o crenuaibHoCcTH); [lopsiaKy opraHW3aluu W OCYIIECTBIICHUS
o0pa30oBaTeIbHON NEATEIHHOCTH TI0 00pa30BaTEIIBHBIM IpPOTpaMMaM CPEIHETO
npodeccuoHanbHOro 00pasoBanus (yTB. MpuKa3zoM MuHucTepcTBa 00pa3oBaHus U
Hayku PO ot 14 utons 2013 r. Ne 464 (pen. ot 15.12.2014)).

1.2. B coorBerctBun ¢ TpebdoBanusiMu PI'OC cpennero npodeccuoHaIbHOIO
OOpazoBanusi, 00pa3oBaTeIbHOE YUPESKIECHHUE NpU (OPMUPOBAHUU OCHOBHOM
npodecCHOHaIbHOW  00pa30oBaTeNbHON TporpaMmbl  00s3aHO  0OecIeYnBaTh
3O PEeKTUBHYIO CaMOCTOSTEIBbHYIO pPaboTy oOOydYarolmuxcs B COUYETAaHHH C
COBEPILICHCTBOBAHMEM  YMpAaBICHUS €0 CO  CTOPOHBI  MperojiaBareneH,
COINPOBOXATh €€ METOJIMYECKUM oOecreyeHHeM U OOOCHOBaHHMEM BpEMEHH,
3aTpaurMBaeMOro Ha €€ BbINOJIHEHHUE.

1.3. CamocrosarenbHas paboTa CTYACHTOB paccMaTpuBaeTrcsi B Breiciiem
IOPUIMYECKOM  KOJUIE)KE Kak  yOpaBiisieMass MpEenojaBaTeNiIMH  CHCTEMa
OpPraHM3aIMOHHO-TIEAArOTUYECKUX  YCJIOBUW, HamNpaBlieHHass Ha  OCBOCHHE
NPAKTHYECKOTO  OMbITa, YMEHMA W 3HAHUA B  pamMKax  JIUCIUIUIMH,
po(heCCHOHATBFHBIX MOJYJICH, MEXIUCIUIUTMHAPHBIX KYPCOB B COOTBETCTBHH C
®I'OC CIIO 6e3 ux npssMo MOMOIITH.

JIiss  cTymeHTa  caMOCTOsITeNIbHas — paboTta -  CHmocod — akTHUBHOTO,
IIeJICHANIPABIIEHHOTO OCBOCHHMSI, O€3 HEIIOCPEICTBEHHOTO yJacTHs TPeroaBarTeds,
HOBBIX 3HAHUMW, YMEHHH U OMBITA, 3aKJIAJIBIBAIONINX OCHOBAHMS B CTAHOBIICHUU
npodeccuoHanbHbIX U 00mux kommeTeHIui, Tpedyembix DI'OC CIIO mo
npodeccun/CrenuagTbHOCTH.

1.4. CamocTosiTenbHas paboTa CTYJIEHTOB MPOBOJUTCS C LIEJIbIO:

* 00001IEHUS, CUCTEMATU3ALMH, 3aKpEIUIEHUs, YrayOJeHuss U paclIMpeHUs
ITOJIyYEHHBIX 3HAHUN U YMEHUH CTYIEHTOB;

* popMupoBaHMs YMEHMI TIOMCKa M  HCMOJb30BaHUA HH(MOpMaLuH,
HeoOxoaumon it 3G(EKTUBHOTO BBHITIOHEHUS MPOGEeCCUOHABHBIX —3aj1ad,
npo(ecCUOHAIBLHOTO U JINYHOCTHOT'O POCTA;

*pa3BUTHUS TO3HABATENbHBIX CIOCOOHOCTEW M AaKTUBHOCTU CTYACHTOB:
TBOPYECKOW  MHUIIMATHUBHI, CaMOCTOATEILHOCTH, OTBETCTBEHHOCTH |
OpraHU30BaHHOCTH;

* popMHpOBaHUS CaMOCTOSITEIBHOCTH MPO(ECCHOHATBHOTO  MBIIUICHUS:
CHOCOOHOCTHM K  Mpo(pecCHOHAIbHOMY W JIMYHOCTHOMY  Pa3BHUTHIO,
caM000pa30BaHUIO U CaMOpeaIN3allnu;



* hopmupoBaHus

YMEHUU

HCIIOJIb30BaHUA

nH()OPMAITMOHHO-

KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B TPO(ECCUOHATILHON e TEIbHOCTH;
* Pa3BUTHS KYJbTYpPbl MEXJIMYHOCTHOIO OOIIEHUsS, B3aUMOACUCTBUS MEXKIY
JT0bMHU, (HOPMUPOBAHHE YMEHUN PaObOTHI B KOMAH/E.

2. BUJibl 1 ®OPMbI CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB I10
YYEBHOU JUCHUIIJINHE.

2.1. Yuebnoit qucuuminanon MATEMATHUKA npenycmotpen cienyromnuii o0beM

CaMOCTOATEILHON padOThl 00YUAIOITUXCSI:

Bunx camocrositerpHOM

paboThI CTYJAECHTOB

O6bem yacoB (04YHO)

OO6bem gacoB (3a09HO)

BueayauropHas

caMocCTosiTeJIbHas paboTa

117

329

2.2. @opMBI CaMOCTOSITEILHON pabOTHI CT

JICHTOB T10 Y4eOHBIM TeMaM™*:

Tema Komn- DopMbI DopMmbI Bunnl 3aganui
BO CaMOCTOSITCJILHOM | CaMOCTOSTEIbHOMN
9acoB | paOOTHI JAJIT OYHOU | PAOOTHI JJIsl OUHO-
(bOpMBI 06y‘-ICHI/I$I BanHOﬁ (I)OpMBI
00yUJeHUs
Pasnen 1. 6 17
Tema 1.1-1.5 paboTa ¢ nmuTEpaTypoH, OTBETHI HA
BBITIOJTHCHUEC JOMAIITHUX KOHTpOJIBHI)Ie
3aJaHui U BOIIPOCHI;
KOHTPOIBHBIX paboT pelreHue 3a1ad 1o
obpasmy
pabota ¢ nuTepaTypou, | KOHCIEKTHPOBAHUE
BBITIOJTHECHUEC JOMAIIIHUX | TEKCTA U BBIITHMCKU
3aJIaHAN 1 OCHOBHBIX ITOJIOKCHUH
KOHTPOJILHEIX padboT W3 TEKCTAa; OTBETHI HA
KOHTPOJILHBIC
BOTIPOCHI; pEIICHUE
3a1a4 1o obpasiy
Paznen 2. 15 42
Tema 2.1-2.7 paboTa ¢ muTEpaTypoH, OTBETHI Ha
BBITTIOJTHECHUEC JOMAIIITHUX KOHTpOHI)HBIC
3aJaHu U BOTPOCHI;
KOHTPOJBHBIX PabOT pelIeHue 3a1a4d 10
obpasiy
paboTa ¢ JIMTEepaTypoii, | KOHCIIEKTUPOBaHUE
BBIINOJIHEHNE JOMAIIHUX | TEKCTA U BHIITUCKH
3aJaHuN U OCHOBHBIX ITOJIOKEHHH
KOHTpOJ'ILHBIX pa60T N3 TCKCTAa, OTBCTHI HA
KOHTPOIILHBIC
BOTIPOCHI; peIIeHre
3aj1a4 1o o0pasiry
Paznen 3. 15 42
Tema 3.1- pabora ¢ UTEpPaTypOH, OTBETHI Ha
3.14 BBIMTOJIHEHUE JJOMAIITHUX KOHTPOJIbHBIC

3aJaHUN U

BOITPOCHI;




KOHTPOJIBHBIX paboT

pelleHne 3a1a4 110
obOpasmy

paboTa ¢ JIUTEpaTypOid,
BBITIOJTHEHHE JTOMAITHUX
3aJJaHuU U
KOHTPOJIBHBIX paboT

KOHCIIEKTUPOBaHUE
TEKCTa U BBIIMCKHU
OCHOBHBIX ITOJIOKEHU
M3 TEKCTA; OTBETHI Ha
KOHTPOJIbHbBIE
BOIIPOCHI; PEIICHUE
3agad mo obpasumy

Paznen 4.

11

31

Tema 4.1-4.8

pabota ¢ nuTEepaTypoH,
BBINTOJTHEHNE JIOMAIITHUX
3aJaHui U
KOHTPOJIBHBIX paboT

OTBETHI HA
KOHTPOJIbHBIC
BOTIPOCHI;
pelleHre 3a1a4 110
obpasiy

paboTa ¢ TUTEpaTypoH,
BBITIOJTHECHUE JOMAIIIHUX
3aJaHuN U
KOHTPOJILHBIX padboT

KOHCIIEKTUPOBAHHE
TEKCTa U BBIITUCKU
OCHOBHBIX ITOJIOKEHUIH
13 TEKCTA; OTBETHI Ha
KOHTPOJIbHBIC
BOMPOCHI; PEIICHHE
3a1a4 1o odpasiy

Paznen 5.

25

Tema 5.1-5.8

paboTa ¢ nmuTEepaTypoH,
BBITIOJTHEHUE TOMAIITHIX
3aJaHud U
KOHTPOIILHBIX pa0bOT

OTBETHI HA
KOHTPOJIbHBIC
BOTPOCHI;
peleHue 3a1ad 1o
obpasiy

paboTa ¢ JIUTEpaTypoOi,
BBINIOJTHEHUE JIOMAIITHUX
3aJIaHAN U
KOHTPOJIBHBIX paboT

KOHCIIEKTHPOBaHUE
TEKCTa U BBITUCKU
OCHOBHBIX IMOJIOKEHUH
U3 TEKCTa; OTBETHI HA
KOHTPOJIbHBIC
BOMPOCHI; PEIICHHE
3aa4 1o obOpasiy

Paznen 6.

20

Tema 6.1-6.6

paboTa ¢ muTEpaTypoH,
BBINIOJTHEHUE JIOMAIITHUX
3a1aHul U
KOHTPOJIbHBIX padoT

OTBCTHI HA
KOHTPOJIBHBIC
BOTPOCHI;
pelieHue 3a1a4d 1o
o0pa3sity

pabota c nUTEpaTypOiA,
BBITIOJIHEHNE JOMAITHUX
3alaHUNA 1
KOHTPOJIBHBIX paboT

KOHCTICKTHPOBaHUE
TEKCTa M BBIIMCKH
OCHOBHBIX ITOJIOKEHUI
U3 TEKCTa; OTBETHI HA
KOHTPOJIbHBIC
BOIIPOCHI; PEIICHUE
33124 10 obOpasiy

Paznen 7.

25

Tema
7.10

7.1-

pabora ¢ uTeparypou,
BBIIIOJTHEHUEC JOMAITHUX
3aIaHUNA 1
KOHTPOJBHBIX PabOT

OTBETHI HA
KOHTPOJIbHBIC
BOITPOCHI;
pelieHue 3a1a4d 1o
o0pa3siy

pabota c nUTEpaTypoOi,

KOHCIICKTUPOBAHUEC




BBIIIOJTHCHUEC JOMAIIHHUX

3aJaHUH U
KOHTPOJIBHBIX paboT

TEKCTAa U BBIITHNCKU
OCHOBHBIX MOJIOKEHHUI
U3 TEKCTa; OTBETHI HA
KOHTPOJIbHBIC
BOTIPOCHI; PEIICHUE
3a1a4 1o obpasiy

Paznen 8.

15

42

Tema 8.1-

8.12

paboTa ¢ nmuTEpaTypoH,
BBITIOJTHEHHE JTOMAITHUX
3aJaHui U
KOHTPOIBHBIX paboT

OTBETHI HA
KOHTPOJIbHBIC
BOTIPOCHI;
pelleHue 3a1a4 110
obpasiy

pabota c nUTEpaTypOi,
BBIIIOJITHEHHUEC AOMAIITHUX
3alaHud 1
KOHTPOJILHBEIX padboT

KOHCIIEKTUPOBaHUE
TCKCTA U BBIIIMCKHU
OCHOBHBIX ITOJIOKCHUH
M3 TEKCTAa; OTBETHI HA
KOHTPOJIBHBIC
BOIIPOCHI; peLICHUE
3a1a4 1o obpasiy

Pasnen 9.

12

34

Tema 9.1-

9.12

paboTa ¢ muTEpaTypoH,
BBITTIOJTHECHUEC JOMAIITHUX
3aJJaHuN U
KOHTPOJBHBIX PabOT

OTBETHI HA
KOHTPOJIbHBIC
BOTIPOCHI;
pelleHne 3a1a4 110
obpasiy

pabota c nuTEpaTypoOi,
BBINIOJTHEHUE JIOMAIITHUX
3aJlaHUN 1
KOHTPOJIBHBIX paboT

KOHCIIEKTUPOBaHUE
TEKCTa U BBIIIMCKU
OCHOBHBIX ITOJIOKEHHH
M3 TEKCTa; OTBETHI HA
KOHTPOJIbHBIE
BOIIPOCHI; pELICHUE
3aja4 1o o0pasiry

Pasnen 10.

20

Tema 10.1-

10.5

paboTa ¢ muTEpaTypoH,
BBINIOJTHEHUE TOMAIITHUX
3aJaHUN U
KOHTPOJIBHBIX paboT

OTBCTHI HA
KOHTPOJIbHBIC
BOTPOCHI;
pelieHue 3ama4d 1o
o0pa3sity

pabota c nuTEpaTypoi,
BBINIOJTHEHUE JIOMAIITHUX
3aJJaHuU U
KOHTPOJIBHBIX paboT

KOHCIIEKTUPOBAHUE
TEKCTAa U BBIITUCKH
OCHOBHBIX ITOJIOKCHUM
M3 TEKCTa; OTBETHI HA
KOHTPOJIbHBIE
BOIIPOCHI; PEILICHHUE
3aj1a4 1o ooOpasity

Pazpgen 11.

14

Tema 11.1-

11.6

pabota ¢ IuTeparypou,
BBINIOJIHEHUE JIOMAIIHUX
3aIaHUNA 1
KOHTPOJIBHBIX paboT

OTBETHI HA
KOHTPOJIbHBIE
BOITPOCHI;
pelieHue 3a1a4d 1o
o0pa3siy

paboTa ¢ IUTEpaTypoOi,
BBITIOJTHEHHE JIOMAITHUX
3aJJaHuU 1
KOHTPOJIBHBIX pa0doT

KOHCIIEKTUPOBaHUE
TEKCTA W BBIITUCKH
OCHOBHBIX ITOJIOKEHUI
U3 TEKCTAa; OTBETHI HA




KOHTPOJIbHBIC
BOMPOCHI; PEIICHHE
3aJa4 1o obpasiy

Paznen 12. 6 17

Tema 12.1- paboTta ¢ TUTEpaTypou, OTBETHI Ha

12.6 BBIIOJIHEHHE IOMAIIHUX KOHTPOJIbHEIE
3ajaHui U BOTPOCHI;
KOHTPOJIBHBIX paboT pelleHue 3a1a4 110

o0pa3siry

pabota ¢ nuTepaTypou, | KOHCIIEKTHPOBAHUE
BBIINOJIHEHNE JOMAIIHUX | TEKCTA U BBIITUCKH
3aJIaHAN 1 OCHOBHBIX ITOJIOKCHUH
KOHTPOJBHBIX PaboT M3 TEKCTa; OTBETHI HA
KOHTPOJIBHBIC
BOIIPOCHI; peIIcHUE
3324 10 obpasiy

3. OPTAHM3ALIUA KOHTPOJISI CAMOCTOSTEJBHONU PABOThHI
CTYIAEHTOB
3.1.KoHTpPO/Ib cAMOCTOSATEILHOM PAa00THI CTYIEHTOB MPe1yCMATPUBAET:

- COOTHECEHHE COJICPKAHMSI KOHTPOJIS C LIEJISIMU O0YUYEHUS;
- 00BEKTUBHOCTH KOHTPOJIS;
- BaJUJHOCTb KOHTPOJSL (COOTBETCTBUE MPEIBSBISEMBbIX 3alaHU TOMY, YTO
MPEINOIaraeTcsi MPOBEPUTD);
- mudpepeHrano KOHTPOIbHO-OIIEHOYHBIX CPEJICTB.

3.2.Kpurepusimu OLEHKH Ppe3yJbTaTOB CAMOCTOSITEJbHOH PadOThI
CTY/ICHTOB SIBJISIIOTCH:
- YPOBEHb OCBOEHHUS YUEOHOIO MaTepuana;
- YPOBEHb YMEHUS HCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUA MPU BBITOJIHEHUH
MPaKTUYECKUX 3a]1ay;
- YPOBEHb C(POPMUPOBAHHOCTHU OOIICYUECOHBIX YMEHHUIA;
- YpPOBEHb YMEHHS AaKTHBHO HCIIOJIb30BaTh JJIEKTPOHHBIE OOpa3oBaTEIbHbIC
pecypchl, HaXOAUTh TpeOylolytocs UHPOpMalMIO, U3ydaTh €€ U MPUMEHSITh Ha
PAKTHKE;
- 000CHOBAHHOCTb W YETKOCTh U3JI0’KEHUS MaTepuaa;
- oopMIIEHHE MaTepHaja B COOTBETCTBUM C TPEOOBaHUSIMH CTaHApTa;
- YPOBEHb YMEHHUS OPUEHTUPOBATHCS B IOTOKE UH(POPMAIUH, BBIACIATH TJIABHOE;
- YPOBEHb YMEHHS YETKO C(HOPMYIHpPOBATh MPOOJIEMY, MPENTIOKUB €€ pellICHuE,
KPUTUYECKH OLEHUTH PEIICHUE U €r0 MOCIEICTBHUS;
- YpOBEHb yMEHHUS  ONpPEAEIUTh, MPOAHAIU3UPOBATh  AJbTEPHATUBHBIC
BO3MO>KHOCTH, BAPUAHTHI JICHUCTBUN;
- YpOBEHb YMEHHUA CHOPMYIMPOBATH COOCTBEHHYIO TO3ULUIO, OLEHKY H
apryMeHTUpPOBATH €€.
3.3.Pe3yabTarhl CAMOCTOATEILHON PA0OTHI
OueHkH 3a BBIMOJTHEHUE 3aJaHU MOTYT BBICTABJISITBCS IO MATUOAIIILHON
cuctemMe Wi B (opMmMe 3adera M YUUTHIBATbCA KaK IIOKa3aTelu TeKyIleH
yCIEBAEMOCTH O0yYarOIINXCA.




KauecTBeHHasi OleHKa HMHAUBHAYAJBHBIX
00pa30BaTeIbLHBIX 10CTHKEHUH

0aJ171 (OLeHKa) BepOAJIbHBII aHAJIOT

Kputepun onenku pesyiabrara

OTIINYHO

IIpencraBneHHble pabOThl BBICOKOIO KadecTBa,
YpPOBEHb  BBIMOJIHEHHS  OTBEYAaET  BCEM
TpeOOBaHUSAM, TEOPETUYECKOE  COAEpIKaHUe
Kypca OCBOEHO IIOJHOCTBhIO, 0e3 mpoOernos,
HE00XO0IMMbIE TIPAKTUUECKUE HABBIKU paboTHI ¢
OCBOEHHBIM  MaTepuajioM  CPOPMHUPOBAHBI,
BBITOJIHEHBI BCE HpEeIyCMOTPEHHBIE
IPOTPaMMOii 00yUeHUS IPAKTHUECKUE 3aIaHHUsL.

XOPOIIO

YpoBeHb BBHIMOJIHEHHUS PabOTHl OTBEYAET BCEM
TpeOOBaHUSM, TEOPETHUYECKOE  COJICpPKAHUE
Kypca OCBOCHO IIOJIHOCTBIO 0€3 MpoOesoB,
HEKOTOpBIE TPAKTHUYECKUE HABBIKKM PaOOTHI C
OCBOEHHBIM MaTepHaIoM c(OpPMHPOBAHBI
HEJI0CTATOYHO, BCE MPeyCMOTPECHHBIE
IPOTPaMMOi o0yueHwHs NPaKTUYECKUE
3aJaHHs BBIIIOJITHEHEI, HEKOTOpBIE W3
BBITIOJIHEHHBIX 3aJ]aHUN, BO3MOXKHO, COJEpXKat
OIIIMOKH.

YAOBJICTBOPHUTCIBLHO

YpoBEeHb BBINIOIHEHUS paOOTHI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHMIA,
TEOPETUYECKOE COJAEPKAaHHE Kypca OCBOEHO
YaCTUYHO, HO NPOOENbl HE HOCHT
CYLIECTBEHHOI'O XapakTepa, HeOOXOIUMbIe
MIPAKTUYECKHE HABBIKM pabOThl ¢ OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMOil
0o0y4YeHHs NPAKTUYECKUX 3aJaHUN
BBIIIOJTHEHO, HEKOTOPbIE BU/bI 33JaHUI
BBINOJIHEHBI C OIIMOKAMH.

HE
YAOBJICTBOPHUTCIBHO

Teoperudeckoe cojliepxkaHue Kypca OCBOCHO
YaCTUYHO, HEOOXO0IMMbIE TIPAKTHUECKUE
HaBBbIKU pabOTHI HE C(HOPMUPOBAHBI,
OOJIBLITMHCTBO MPEyCMOTPEHHBIX POTrPaAMMOiA
o0yuYeHusl MPaKTUUECKUX 3a/JaHUl He
BBIIIOJIHEHO.

3.4. ®opMbl KOHTPOJSI CAMOCTOSITEJIbHOH PadOThl CTYAEHTOB M KPUTEPUH

OLICHKU PE3yJIbTAaTOB:

@opMBbI KOHTPOJISI CAMOCTOSITEIbHOI
padoThI CTY/IEHTOB, HCIIOJIb3yeMble HA

3aHATUAX

KpuTtepumu oneHnku pe3yjibTaToB

l.HpOCMOTp W IIPOBEPKa BBIITOJIHCHUSA
CaMOCTOSITEJIbHOM pa6OTBI
IMPCIIo4aBaTCJICM

CormnacHo KpuTepusiM IyHKTa 3.3

2. 00cyx)eHue pe3yIbTaToOB
BBITIOJTHCHHOW paOOThHI Ha 3aHITHH

CormnacHo KpuTepusiM IyHKTa 3.3
(ranbosee aKTUBHBIM YYaCTHUKAM




00CY>KJICHUS )

3. IpOBEICHUE TUCBbMEHHOTO OIpOca CornacHo KpuTepusiM IyHKTa 3.3

4. npoBeIeHNE YCTHOTO OMpoca CornacHo KpuTepusiM IyHKTa 3.3

4. AHOOPMALIMOHHOE OBECIIEYHEHUE OBYYEHMUSI.

[lepeuenr  pekoMeHIyeMbIX  y4eOHbIX  w3maHuii, HHTEepHET-pecypcos,

JOTOJIHUTEIBHOW JIUTEPATyPhI

Ne HaumeHnoBaHue y4eOHBIX U3AaHUIA,
n/n HHTEepHET-pECYPCOB, TONOJHUTEIBLHON JIUTEPATYPhI

I | OcHOBHbIE HCTOYHUKH

1. | AnmumoB UI.A.m np. Marematuka: anreOpa ¥ Hayaja MaTeMaTHYECKOrO aHaju3a,
reoMeTpus. Airedpa W Hayanma MaTeMaTHYecKoro aHanusa (06a30BbId U yriTyOJIeHHBIN
ypoBHH).10—11 xmaccel. — M., 2014.

2. | Maremaruka: anreOpa, Hayajla MaTeMaTUIECKOTo aHanmu3a, reometpus . ['eomerpust, 10-
11:Yuebnuk/JI.C. Aranacsia.-M.:IIpocsenienne,2017.-255¢

II | lonoJiHUTEIbHbIE HCTOYHUKHU

1. | Mopakouu A.I'. MartemaTtuka: anrebpa W Havayia aHainuza, reomeTtpus. 10-11-kmacchl.
Anrebpa W Hayanma MateMaTtudeckoro aHanusa. B 2 4. Y.l. YuyeOHUK A1 ydammxcs
001eo0pazoBaTeNbHBIX  yupekaeHui (0a3oBwlii  ypoBeHb)/A.I. Mopakosuy, I1.B.
CemeHOB.- M.: MHemo3HHa.

2. | Maremaruka: anreOpa m Hadajna aHanusa, remerpus.l10-11-kmaccel. Anrebpa U Hadana
MaTemMaThyeckoro ananusza. B 2 4. Y.2. 3agaunuk ans ydamuxcst o01eo0pa3oBaTeIbHbIX
yupexaeHuit (6a3oBbiii ypoBeHb)/[A.I'. MopakoBud u nip.]; mox pea. A.I'. MopakoBuya.-
M.: MHeMo3uHa

II1 | TIlepuognyeckue U3TAHUA

1.

IV | UuTepHeT-pecypcbl

1. | www.fcior.edu.ru (MubopmarmonHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPHUAIIBI).

2. | ).www.school-collection.edu.ru (Eaunas xomnekuuu 1UppPOBBIX 00pa3oBaTEIbHBIX
pecypcoB).

V | Ilepeyenn METOAHYECKHX yKa3aHHil/peKoMeH1auui, pa3padoTaHHBIX
npenojaaBartejiemM

1. | MeTtogmueckue yKazaHUs 110 BHIIIOJHEHUIO MPAKTUIECKUX paboT

2. | Meroanueckue peKOMEHIAlMU 110 OpraHU3alii U METOINYECKOMY COIIPOBOXKICHHIO

CaMOCTOSITENIbHOM pabOThI CTYIEHTOB

5. OBIIME PEKOMEHJIAIIUA 110 BbBINTOJHEHHUIO OTAEJIBHBIX
BU/10OB CAMOCTOSATEJIBHBIX PABOT JIUIA CTYJIEHTOB.

5.

B mporecce camocTosTeNnbHON PpabOTHl CTYJEHT NPUOOpPETAET HABBIKU
CaMOOpPTaHM3aIlMH, CAMOKOHTPOJIS, CaMOYMpAaBICHUS, CaMOpPe(IIEKCUU W



http://www.school-collection.edu.ru/
http://www.fcior.edu.ru/

CTAHOBHUTCSI ~ aKTUBHBIM  CaMOCTOSITEIBHBIM  CYOBEKTOM  y4eOHOM
JESITETbHOCTH.

5.1.2. BeIMONHAS CaMOCTOSTENbHYIO paboOTy MO/ KOHTPOJIEM TpernojaBaTes,
CTYIEHT JIOJIKEH:

— OCBOUTh MUHHMMYM COJIEp’KaHHS, BBIHOCUMBIN Ha CaMOCTOSITEIIbHYIO
paboTy  CTYACHTOB W  NPENJIOKEHHBIM  IpernojaBaTeieM B
cootBeTcTBUM ¢ ®I'OC CIIO no gaHHOM AUCIUILIUHE;

— CaMOCTOSITEJIbHO IUIAHUPOBATh BHEAYJIUTOPHYI) CaMOCTOSITEIbHYIO
paborty;

— CaMOCTOSITENbHYIO paboOTy CTYACHT JOJDKEH OCYIIEeCTBIATH B
OpraHU3aIlMOHHBIX (QopMax, MPEAYCMOTPEHHBIX y4YEOHBIM IJIAHOM U
paboueil mporpaMMoi 1o yueOHOH JUCIUIUIUHE;

— BBINOJHATH CAMOCTOSITEIBHYIO pabOTy H OTYMUTHIBATHCS IO €€
pe3ysibTaTaM B  COOTBETCTBUM CO CPOKAMM OTYETHOCTH IO
CaMOCTOATETLHOM paboTe CTYJACHTOB.

5.1.3. CTyaeHT MOXeT:

— CaMOCTOSITEILHO  OMpEAeNATh YpOBEeHb (TyOuMHYy) mpopaboTKu
coJiep KaHusl MaTepHaa;

— nmpeiaraTb  JONOJHUTENbHBIE  TeMbl M BONPOCHl A
CaMOCTOSITENILHOM MPOPabOTKH;

— HCIIOJIb30BaTh JJIsl CAMOCTOSITENIbHON paboThl y4eOHO-METOANYECKUE
nocoOusi CBEpX MPEUIOAKEHHOTO MPEroaBaTeIeM NepeyHs;

— HCIIOJIb30BaTh HE TOJIBKO KOHTPOJIb, HO U CAMOKOHTPOJIb PE3YJIbTATOB
CaMOCTOSITENIbHOM ~ pabOThl B COOTBETCTBUHM C  METOJaMU
CaMOKOHTPOJIsI, MPEJIOKEHHBIMH TPEI0/1aBaTeIeM WIN BIOpaHHBIMU
CaMOCTOSITENILHO.

5.2. Pexomenpanuu mo opopMIICHHIO pabOThI CTyJEHTAaM OYHO-3a04YHON (POPMBI

o0yueHus

[Tpu BeIMoOIHEHUHU U OPOPMIICHUH KOHTPOJIBHBIX pabOT HEOOXOIUMO
COOJII0IaTh CIIENYIOME TIPaBUIIa:

1) koHTpOJIbHAs paboTa BHITIOJIHIETCS B TETPAJU B KIETKY, 00S3aTEIHHO
YEpHWIAMHU WJIHU IAPUKOBON PYUYKOH (IIBET YEPHWUII WIIU MACTHI — JTFOOO0MH,
KpOME KPAacHOTO) C MOJISAMHU ITUPHUHON 4-5 ¢M JIJ1 3aMe4aHUi PEeIICH3EHTa;

2) B paboOTy JOHKHBI OBITH BKJIFOYEHBI BCE 3aJaHUS. 3aa4 ¥ X
pelIeHUs pacloaraoTcs B MOPSIIKE BO3pACTaHUSI HOMEPOB, Mepe] PelieHueM
3a/1aud JOJKEH ObITh 3alIMCaH €€ HOMEP U €€ YCIOBHUe. Y CJIOBUE 3a/1auu
MEPENUChIBACTCS MOJHOCTHIO, O€3 COKPAILICHUS CJIOB.



3) peuieHue 3a1a4n 10J>KHO HAUMHATBCSA co cioBa “Pemenne”. CaMo
pENICHHE TOJDKHO MPEICTABIISATh COOON CBSI3HBIN TEKCT, a HE TOJIBII HAOOP
dbopMy u mpeodpa3oBaHMA, MPUIEM MOSICHUTEIBHBIN TEKCT JOKEH OBITh
MUHHUMaIbHO HEOOX0AMMBIM. OKOHUYATENbHBIA PE3yJbTaT PEUICHUS 3aa4l
HEO0OXOJIMMO BBIJICTUTH C MPEIIECTBYIOMNM eMy ciioBoM “OTBet”.

4) Ecnu B paboTe UMeroTcs OMMOKH, CTYACHT JI0JKEH BBIITOJIHUTD BCE
TpeOOBaHUsI MPENOAABATEINS, U3JI0KEHHBIE B PELIEH3UH, U OTIPABUTH padOTy ¢
UCIIPaBJICHUSIMHU Ha IOBTOPHYIO MpoBepKy. [loaToMy pexomenayercs npu
BBINIOJTHEHUH KOHTPOJIBHOM pabOThI OCTaBIISITh B KOHLIE TETPAAN HECKOIBKO
YHUCTHIX JIUCTOB AJISl UX UCIPABIICHUS U TOIOJHEHHUSL.

5) Hukakue ucnpaBieHus B TEKCTE YK€ MPOBEPEHHON pabOThI HE
JOITyCKaroTCs. Bee uenpasiieHus 3alUChIBAOTCS MOCIIE PELEH3UN
IIPEIOIaBaTeNs C YKa3aHHUEeM HOMEpa 3aJ1aud, K KOTOPOM OHU OTHOCSITCHL.

6) B cmydae He3adera pabOThl W OTCYTCTBHS NPSIMOTO YKa3aHUS
PELEH3EHTa Ha TO, YTO CTYACHT MOXKET OTPAaHUYUTHCS MPE/ICTABICHUEM
WCIIPABIICHHBIX PEIICHUN OTACNIBHBIX 3a/a4, BCsl paboTa JoJKHA ObITh
BBIIIOJIHEHA 3aHOBO.

KoHTposibHbIE paOOThI, BEIIOJHEHHBIE C HAPYIIEHUEM H310KEHHBIX
TpeOOBAHMI UM BBITIOJHEHHBIE CTYJIEHTAMHU HE TI0 CBOEMY BapUaHTY, HE
3aCUMTBIBAIOTCS U BO3BPAIAIOTCS 0€3 IPOBEPKHU.

KoHTposnbHbIe pabOThl JOJIKHBI BHITOIHITCS CAMOCTOATEIBHO.
HecamocTosiTenbHO BBITIOJIHEHHAs paboTa He JaeT BO3MOXKHOCTHU
MPENnoIaBaTeII0-PEIICH3EHTY YKa3aTh CTYACHTY Ha HEJOCTATKHU B €ro padoTe,
B YCBOCHUH MM Y4e€OHOTO MaTepuasa; B pe3yJbTaTe uyero CTyJCHT He
npruoOpeTaeT HEOOXOUMBIX 3HAHUM 1 MOKET 0Ka3aThCs HETIOATOTOBICHHBIM
K YCTHOMY 3a4€Ty U DK3aMEHY.

Kaxyro KOHTpOIbHYIO paboTy OCE MPOBEPKH CTYJICHT
IPEIBABISICT K 3aIINTE.

Ha 3amuTe cTyneHT 10mKeH OOBSICHUTH U, B Clly4ae HEOOXOAUMOCTH,
3aIUTUTH CBOE PEIICHUE, OTBETUTh HA MOCTABJICHHBIC MPEMo/IaBaTeIeM
BOITPOCHI 110 PEIIEHHBIM B padoTe 3a1a4uaM. be3 npeabsaBieHust 3aluieHHbIX
paboT CTYJIEHT HE JIOMyCKAaeTCs K cllaue 3a4eTa U DK3aMeHa.

/3aaHusl TUCbMEHHBIE PAa0OThI OOPMIISIIOTCS B TETPAAM B KIETKY PYUKOW CHHETO

WJIA YEPHOTO IBETA.




5.5. Kputepuu orieHku paboThI CTYIeHTa TPUBEACHBI B MyHKTE 3.3

6. 3agaHus 17151 CAaMOCTOSATEIILHOTO PEIICHUS
IIpakTnueckas padora Ne 1
HeiictBuTesibHbIE Ynuca. [IpulInKeHHbIE BHIYUCICHUS

Ilenv pabomer: cmyoenm 00JICEH:

3HAMb!
- (opmynbl IS BBIUMCICHUS TPaHHI] aOCOJIIOTHON W OTHOCHUTEIHLHOMN
MOrPEIIHOCTA  CYMMBI,  PAa3HOCTH, IMPOU3BEACHUS U  YaCTHOTO
MPUOIM>KEHHBIX 3HAUEHUN YUCET;

ymemn:

- BBIUHCIATH CYMMY, Pa3HOCTh, NMPOU3BEACHNE M YAaCTHOE MPUOIUKEHHBIX
3HAYEHUN YUCEIL.
1.Berancianre cymMMmy, pa3HOCTb, MPOU3BEICHNE U YACTHOE MTPUOIMKEHHBIX

3HAYEHUU YUCEIT;

1 BapuaHT 2 BapMaHT 3 BapmaHT

V13,05 V13-15 ¢ 0,456+£0,0005 1 3,35+ | {34/5 7 V34415¢7 ¢
YyeTbIpbMA 3HAYALMMMU 0,005. YEThIPbMs 3HAYaIMMHU
undppamm. udpamu.
4 BapuvaHT 5 BapuaHTt 6 BapuaHT

8,72 12,6532, rpanmupl | 6,54++0,005; 16,022+ | 5 54y11 V7 gage

abcontoTHOIA 0,0005 v 1,9646++ NPUBANMKEHHbIE
norpewHocTn Kotopbix | 0,00005. 3HaYeHMA KopHeli ¢
COOTBETCTBEHHO PaBHbI ToyHocTblo Ao 0,001.

0,005 v 0,00005.

7 BapuaHTt 8 BapuaHT 9 BapuaHT
V2,V3,V11 V3+V15¢7 ¢ | @=19,8+0,05 u 0=68,4+0,02 1
b=48,4+0,03. b=72,8+0,4.

4yeTblpbMA 3HAYaALMMM
undpamm.

IIpakTueckas padora Ne 2



JleicTBUS HAJl KOMILIEKCHBIMH YMCJIAMU

Lenv pabomur:cmyoenm Oondicen:

3HAMb.

- anredpandeckyro GopMy KOMIUIEKCHOTO YUCIIa;
- TPUTOHOMETPHUYECKYIO (OpMY KOMITJICKCHOTO YHCIIA;

ymems.

- BBIIIOJHATDH I[eﬁCTBHSI HaJl KOMIINICKCHBIMHA YU CJIaMH, IPECACTABIICHHBIMHA B

pa3IUYHbIX (POpMaXx.

1 BapuanT

Nel. BeinonHure aemcTBus,
BBIUMCIIUTE APTYMEHT U MOJYJIb
KOMILUIEKCHOI'O YHUCJIa:

1-iv3|’
1) 2 ;

2) 4+(1+i)=(1-i)

5

2+3i)

V2

m,.. T
cos—+isin—
4 4

3)
No2. Pemute ypaBHeHue:

x*-6x+13=0.

2 BapuaHT

Nel. BeinonHure aencTBus,
BBIYMCIIUTE APTYMEHT U MOJYJIb
KOMILUIEKCHOT'O YHUCJIa:

.15

1+2i
1) 138 ;
2) ="

T .. T
4| cos—+isin—
3 3

3) 1-i°
No2. Pemure ypaBHeHue:

x*+3x+4=0.

4 papuaHT

Nel. Beinonaure aeicTBus,
BBIYHCIIUTE apTYMEHT U MOJAYJIb
KOMIIJICKCHOT'O YHCJIa:

1-2i%
1) 1-3i

b

2y 5H2+i )~ (1-i)

>

3 BapuaHT

Nel. Beinonaure aeicTBus,
BBIYHCIIUTE apTYMEHT U MOJYJIb
KOMIIJICKCHOT'O YHCJIa:

3+3i
1) 1+i®

5

2) 4+(1+i)=(1-i)

9

4(cos 10%+isin 100)' (cos 20%+isin 200)

N | =

3)




Z(Cos 400+isin400)
3) /3 (cos 10°+isin 10°)|

No2. Pemute ypaBHeHue:

x*-4x+16=0.

No2. Pemute ypaBHeHue:

9x*+12x+29=0.

S BapuaHT

Nel. BeimojnuTe AeUCTBUS,
BBIYMCIIUTE APTYMEHT U MOJYJIb
KOMILJIEKCHOI'O YHCJIa;

142i"

1) 1-3%
—2+i%
> 24

2) 1+1 ;

4{cos 360°+isin 360°)
3) 2(cos60°+isin 60°|

No2. Pemute ypaBHeHue:

2,5x*+x+1=0.

6 BapuaHT

Nel. Beinonaure aencTBus,
BBIYMCIIUTE APTYMEHT U MOJYJIb
KOMILUIEKCHOI'O YHUCJIa:

1+2i
noroy
[1—1%(2+i)
2) 3-i? .
M. n
3 +isinm|-2 —+isin—
3) \cosm+isin | (c052 1sm2)

No2. Pemute ypaBHeHue:

x*-2x+4=0.

7 BapuaHT

Nel. BeinonHure aencTBus,
BBIYMCIIUTE APTYMEHT U MOJYJIb
KOMILUIEKCHOI'O YHUCJIa:

1) 2+3i+(1-i)

b

2) 1+

5

3m .. 3m
cos—+1sm7

2

3) 1-24_ i2
Neo2. Pemure ypaBHeHue:

x*-4x+13=0.

8 Bapuanr

Nel. BeinonHure aencTBus,
BBIYMCIIUTE APTYMEHT U MOJYJIb
KOMILUIEKCHOI'O YHUCJIa:

1+i4/3

1y 1-it
1-i
2) 2i%
1-2if
2C05£+isin£
3) 6 6

Neo2. Pemure ypaBHeHue:

4x*-20x+26=0.




9 BapuaHT

Nel. BeimonHuTE AEMCTBUSL, BBIUUCIUTE APTYMEHT U MOAYJIb KOMIUJIEKCHOTO
qyuca:

142i 1-iy2 — |
l \/2((:05 120%+isin 1200) —2( cos60°+isin 600)

I ) 2

No2. Pemnte ypaBHEHUE:

x*-2x+26=0.

KOHmPOJleble eonpocwol.

1. Jatite onpenenenne anredpandeckoi (opmMe KOMIUIEKCHOTO YHCTIa.

2. Ilepeuncnute JCUCTBUSA HaJ KOMILJICKCHBIMU YHCJIAMHU,
MIPEICTaBIICHHBIMU B ajreOpandeckoit popme.

3. JlaiiTe onpeneneHue TPUroHOMETpUUeCKoi (hopMe KOMIUIEKCHOTO YUCTIa.

4. Ilepeuncnure NEUCTBUSA HaJl KOMIUIEKCHBIMU YHCJIaMU,
MIPEJICTABJICHHBIMU B TPUTOHOMETPUUYECKOU (hopMme.

IIpakTnuyeckas padora Ne 3
Crenenu ¢ 1eficTBUTENbHBIMHU NIOKA3aTEJIAMM, X CBOICTBA

Lenv pabomui:cmyoenm 0onxceH:

3HAMDb.
- OCHOBHEBIC OKA3aTSIbHBIC TOXK/ICCTBA;
- CBOMCTBA CTEIEHEH C JeMCTBUTECIbHBIMU MMOKA3aTEIISIMU,
ymems.
- BBIUHCIIATH CTCTIICHH C JCHCTBUTEIIHHBIMH ITOKA3aTCIISIMH.
1 BapuanT 2 BapuaHT 3 BapuaHT
Nel. Beruucnure: Nel. Beruncnure: Nel. Beruncnure:
_3 — —_
4
o3 o4 1 ;
1372272 1272162 )
3 3 4 -
2) 3 : 2) 2 - 2) 3V=27+0,1V81-V1
No2. Ympocrure: No2. Vopocrure:




Nel. Beruuciure:

b W

) i

No2. Ympocrure:

Nel. Beruuciure:

1
1) 58° .

2 [

No2. Ymopocrure:

% —% 13 Ne2. Vipocture:
b>-b a 204
31
x 4x?
4 BapuaHT S BapuanT 6 BapuanT

Nel. Beruuciure:

1

1) 3622 ,
1324
2) V4

Ne2. Ymopocrure:

Nel. Beruuciure:

N | —

1) 16

2)
5Y16-0,27-0,027+31

No2. Vnpocrure:

a*Va

Nel. Beruuciure:

W | =

1y 27° .
2 32:0,00001

Ne2. Ymopocrure:

5
33
Ay

21
( 3)4 5 c’c’ 1173 2
4] 2 1 3 3
yry i X' x
7 BapuaHT 8 BapuaHT 9 BapuaHT

Nel. Beruuciure:
1y V0,000 16 .

V243
2) 3

No2. Vmpocrure:

2%—%@:% ,

KOHmpo./'leble eonpocwol.

1. Ilepeuncnute OCHOBHBIE TOKA3aTEIbHBIE TOXKICCTBA.
2. Ilepeuncnure CBOMCTBA CTENEHEHN C NEUCTBUTEIHLHBIMU MOKA3aTEISIMHU.

IIpakTnueckas padora Ne 4

JleMCTBHS CO CTENEHAMM

Ilenv pabomur: cmyoenm O0NHCEH:

3HAMb.




- OCHOBHBIC ITIOKA3aTEIbHbBIE TOXKJIECTBA;
- CBOIICTBA CTENEHEH C JCHCTBUTEIbHBIMHU ITOKA3aTCIISIMHU,

ymembw:

- BBIYUCJIATH CTCIICHU C ,Z[CI;'ICTBI/ITCJ'II)HBIMI/I II0KAa3aTCIISIMU.

1 BapuaHT

1) Boruucnure:

=11

3) Ynpocrure:

%&zyg_vsi
32 1625 16

2) Peunth ypaBHEeHHE:

2 BapuMaHT

1) Boiuucinure:

%W—27+5‘V0,0081+38ﬁ

2) Pemuth ypaBHEeHHE:
x2+24=0

3) Yopocrture:

3 BapuaHT

1) Boiuucinure:

25%64+103-0,125+81

2) Pemnth ypaBHEHUE:
x'=16 )

3) Ynpocture:

1) Boiuucnure:

x'=80

3) Yopocrure:

%‘Vﬁ+4 Y—1-930,008

2) Pemnth ypaBHeHHE:

1) Boruucnure:

2 3 2 2
273 -81%+64%-32>

2) Pemnth ypaBHEHUE:

x*=-18 )

3) Yopocrture:

4 1
ab 7= >
— 4 4 = 2_
= +2\a | \/3+\/g.\/3_\/5 | 3a la
3—a’
4 BapuaHT S BapuaHTt 6 BapuaHrt

1) Boruucnure:

1

25

1
16" +4:| —|2

2) Pemuth ypaBHEHUE:
2x°-128=0

3) Yopocture:

1) Beruucnure:

0,5

1

49

833

2) Pemnth ypaBHeHHE:

1) Beruncnure:

1
81%%+4-(0,25)°

2) Pemnth ypaBHEHUE:

3 =3 =
b+7b" \/2_\/3'\/2"'\/3 : 0,5705
T a—2a"b+b
a+b
7 BapuaHT 8 BapuaHnr 9 BapuaHT

1) Beruncnure:

1 1
125° 50,16

2) Pemnth ypaBHEeHHE:




64x°=1 X°+32=0 X’+8=0

3) Yopocture: 3) Yaopocrture: 3) Yaopocrture:

gt i V6+V20-V6—20

KOHmPOJleble eonpocwol:

1. Ilepeuncinre OCHOBHBIE OKA3ATEIBHBIE TOKIAECTBA.
2. llepeuncnure CBOMCTBA CTENEHEN C JEUCTBUTENBHBIMU MTOKA3ATEISMH.

IIpakTuyeckas padora Ne 5
IIpeoOpa3zoBanue JorapupMuUeCKUX BbIPAKEHNH
Lenv pabomur:cmyoenm Oondicen:
3HamMb:

- ompezeneHue orapudma dncia,

- (QopMynbl OCHOBHOTO JIOTapu(MHUECKOTO TOXIECTBa, Jorapudma
NPOW3BENIEHUs, YAaCTHOTO, CTEMEeHH, TMepexoAa OT OJHOH CHCTEMBI
norapudMoB K JIpyroi;

ymemo:
- BBIYMUCIISTh 3HAYEHUS] HECIOXKHBIX JOrapu(PMUUYECKUX BbIPAKEHUN.

Brruncnure:

1 BapuanTt 2 BapuaHT 3 BapuaHT

1) logi60,5; 1) loges(1/16); 1) log48’;

2 100%° 2 5% 2 367

lgd lgd lg3+1g27

3) lgb4-lg8 3) lgl6-1g8 3) lg9

4 BapuaHT S BapuaHT 6 BapuaHTt

1) logo-0,08; 1) 1g0,01; 1) logs0,04;

, 49%”0&2 ; ) 410g23+210g4\/§ . 0,011@/5 ;




1g"7-1 1-1g3 log,64
3) 170 | 3) 1g30 3) log, V16
7 BapuaHT 8 BapuanT 9 BapuaHT
y 87 8 1% log >
1) 3 1) 243 .
2510g53—log2527
2 ; £
) ) 10055780 10001018 ®
lg8+1g18 ’
3) 2lg2+lg3 log, 16 log,8 _log;27
3) log, 4 3) log,16 log.9

KOHmPOJleble eonpocwolt.

1. JlaiiTe onpenenenue ioraprdma ducia.
2. Ilepeuuncnure cBOICTBa TOTapU(PMOB.

IIpakTuueckas padora Ne 6
Pemenune npocrefimmx moKa3areJbHbIX U JJOrapu(pMUIeCKUX YPABHECHU
Yacrs 1.
Llenv pabomur: cmyoenm O0NHCEH:
3HAMb.

- CBOMMCTBA CTEIICHEMH;
- crmoco0Bbl pelIeHHs TT0OKa3aTeIbHbIX YPAaBHCHUM;
ymemn.

- pemiath ypaBHEHUs, COEpKAIe MEPEMEHHYIO B IOKa3aTese CTEIeHH.
Pemute ypaBHeHUS:

1 BapuanT 2 BapuaHT 3 BapuaHT
( 1 X 1 )X 1) 23x:5x; 1) 3x:7x/2;
1 3 4 L x+1, ax _
) ; )37 g 2) 3"'+3°=108
07.320+1)_gx+2 MR
2) ' 4 2-3 2.
4 BapuaHT S BapuaHT 6 BapuaHT




1) 5x-3:23—x; x=3 1) 3x-5:81;

2)

o
x+1_cx 2)0,01 101 =10
7.3 5x* 221634 _5¥3|2) 577I=5"+4 )

7 BapuaHT 8 Bapuanr 9 BapuaHT

3

x-1 n 3x—7_ 7 7x-3 x2—5x—11:
Y 9T =t o _(g) a 18 5,832

2) 477-17-27+1=0

—
2) 05" =1, 2) 1000 V0.1 Zjg0-

KOHmPOJleble eonpocwol:

1. Yto Ha3bIBaeTCA NOKA3ATENBHBIM YPABHEHUEM ?

2. 3anuumMTe CBOMCTBO, KOTOPOE UCIIOJIB3YIOT IIPHU PELICHUH MOKa3aTEIbHbIX
YpPaBHEHUM.

Yacrs 2.

Henws pabomur: cmyoenm Oosdicen:
3HaMb.

- ompezeneHue Jorapudpma;
- CBOIlcTBa JOrapu(pMoB;
ymems:

- pemaTh ypaBHEHUs, COJEpIKAIINE IEPEMEHHYIO M0]1 3HAKOM Jiorapugma.
Pemnre ypaBHeHue:

1 BapuanT 2 BapuaHT 3 BapuaHT
I log,(5x+6)=0 : lgx_5=2 1 log,x+log 3=2,5
1y X2 ; ;
2)1g(x—9)+
+2lg\2x-1=2. 2)lg(2x)+1g(x+3)= |, 4lg’x-2=1gx’
tlg(12x—4).
4 BapuaHT 5 BapuaHr 6 BapuaHrt
log, 7x+i _y logl(5—10g3x):—2 1) log,(2x-1)=4;

1 : 25 D 2




2) 4]gzx+]gx22:0 . 2) 2)1+10g2(3x+1):
logl(x—\/x2—16):—1 élogz(xz—S).

2

7 BapMaHT 8 BapuanT 9 BapuaHT

1) logs(x-12)=2; 1) log,16-log,2=1/2; 1) logs(x+8)=-2;
2)log, (4—x)+ 2)1—lg(x2+2x): 2)1g(x-3)+
+log,(1-2x)=2log,3. 2 +lg(x-2)=1-1g5.

Lgx+2.

KOHmPOJleble eonpocwol.

1. Uro HazpIiBaeTCs JOorapupMUUECKUM yYpaBHEHUEM?
2. Ilepeuncnure cocoObl pelIeHUs] YPaBHEHHM, COIepKaIUX TEPEMEHHYIO
M0J1 3HaKOM Jiorapu(Ma wid B OCHOBaHUU Jiorapudma.

IIpakTnueckas padora Ne 7
IIpeoGpa3zoBanue BbIpaKeHU
Llenv pabomul: cmyoenm O0aHCEH:
3HAMb:

- TpaBuja MpeoOpa3oBaHUs PAlMOHATBHBIX, UPPAITMOHATBHBIX, CTETIEHHBIX
BBIPAKCHUN;
ymems:

- BBINIOJIHATH ~ NPeoOpa3oBaHMsl  PAlMOHANBHBIX,  HUPPAIMOHATBHBIX,
CTEIICHHBIX BBIPAXKCHUM.

1 Bapuant 2 BapuMaHT
Nel. Ymopocrure: Nel. Yopocrure:
4 2 2_
man——mn). . m_ _n__ zmnz _ X 8 |[x=2x| x+8
m+n m+n n—m m?—n P4 x2+2x 4—x X+2
Ne2. Ocobomurech o1 No2. OcBoGoauTeCh OT

HPPadrOHAJIbHOCTH B 3HAMCHATCIIC! MPPALOHAILHOCTH B

V3 243

\/E'"\/ 7 ) 3HAMEHATEJIE: \FS_\E .




Ne3. Pemute uppanmonaibHoe

YPaBHEHHE: Vx=x-6 :

Ne3. Pemure uppanmoHaibHOe

YDaBHEHHE: Vx=5=V3-x

3 BapuaHT

Nel. Ynpocrure:

3 2 1 ). 4y’

2x—y 2xty 2x-5y| 4yt

No2. OcBoboaurecs OT

HPppalMOHAIIbBHOCTH B 3HAMCHATECJIC!

3
21247
No3. Pemmre nppauroHaibHOE

YPaBHEHHE: Vx+2=x-4

4 BapuaHT

Nel. Yopocrure:

3a2+30b+3b2.202—2b2
4a+4b 9a3—9b3.

No2. OcBoOoauTECH OT
HUPPAIMOHATIFHOCTH B

V7

3HaAMCHATCIIC! \/ﬁ-l- \/g .

Ne3. Pemmre uppanmonaibHoe

YpaBHEHHUE: \/XZ —12= ‘/; .

S BapuaHT

Nel. Yopocrure:

_ 2x—3 x+1 x>+3 _x3+1

2Xx

x+1 _2—2x_2x2—2

No2. OcBoOoauTECH OT

HPppalMOHAIIbBHOCTH B 3HAMCHATCJIC!

12
2
Ne3. Pemute uppanmonainbHoe

yPaBHEHHE: Vx=x-2

5 .
X —X

6 BapuaHT

Nel. Ynpocrure:

x—8
xX—2

+2 x

Ne2. OcBoboaurecs OT
HUPPALMOHATILHOCTH B

5
3HaMECHAaTeJIC. \/E - ﬁ

No3. Pemnre nppaunoHaibHOE

yPaBHEHHUE: VX+14+x+3=0

7 BapuaHT
Nel. Ympocrure:

3 4
+

2a _Za+1_ a—12

+ .
a—3 g2—-5q+6 a-2| 3 3(3—a]

No2. OcBoboaurecs OT

8 Bapuanr

Nel. Ynopocrure:

2

x> 9-x +27+x3; X

3+X.x2—3x 3—x

Ne2. OcBobOoaurecs OT

3—x/




MPppALMOHAIIBHOCTH B 3HAMEHATEJIE: APpaLlMOHAIIBHOCTH B
J5 V513
37 smavenarene: V7

Ne3. Pernute HppAIHOHATHHOE Ne3. Pemute uppanmonaibHoOe

ypaBHEHHE: \/1—X+\/1+X:1 _ ypaBHEHHUE: \/ZX—I—\/x—lzl

9 BapuaHT

Nel. Ynpocrure:

1 2¢ 1\ le—3P+12¢
+ + .

c®+3c+2 c*+4c+3 c*+5c+6 2

1

No2. OcBoboauTeCh OT UPPAIMOHATIBHOCTH B 3HAMEHATEE:! V2-243

No3. Pemute uppanmoHaibHOE ypaBHEHUE: \/X -1+ \/2 x—1=5

KOHmPOJleble eonpocwol:

1. Kakue ¢opMynbl MOXHO HCIOJIB30BaThb TpU  MpeoOpa3oBaHUU
anredpanyecKnX BbIPaKEHUI?

2. Kak M0HO 0CBOOOJUTHCS OT UPPAIMOHAIBLHOCTH B 3HAMeHartele?

3. Chopmynupyiite npaBuia pelieHus: HpparioHaIbHBIX YPaBHCHUI.

IIpakTuueckas padora Ne 8
Panuannas Mmepa yriia. BpamarejibHoe 1BUKeHUE
Ilenv pabomulr: cmyoenm O0adiCeH:
3Hamy:

- OIpeneNneHus paJuaHa, CUHYCa, KOCHHYCa, TaHI€HCAa W KOTAaHIEeHCa
YUCJIOBOTO apTyMEHTAa;

- 3HAYEHHS] TPUTOHOMETPUUECKUX (PYHKIUN HEKOTOPBIX apIryMEHTOB;

- 3HaKM 3HAYEHUH TPUTOHOMETPUYECKUX (GYHKUUNA IO KOOPAUHATHBIM
YETBEPTSAM;
ymemn:

- TIePEBOAWTH 3HAYCHUS YTJOB M3 PaJMAHHOW MEphI yIJIa B TPaayCHYIO
Mepy ¥ Ha000pOoT;



- BBIYHUCIIATH HpOCTGfIHIHG TPUTOHOMCTPHUUYCCKHC BBIPAXKCHUS.

1 BapuanT

Nel. Beipazure B
paauaHHON
(rpamycHoit) Mepe
3Ha4yenue yria: 60°;

T

6
No2. Brrunciure:

sin2010"+4tg(—855" )+
+y/3cos(—1590°).

2 BapuMaHT

Nel. Beipaszute B
paauaHHOM (TpaayCcHOM)
Mepe 3HaueHue yria: 180°;
n
5

No2. Beruuciure:

V2sin +

L —6cos(—22—n

4 3
+2tg15—n—@ tng—n

3 BapuaHT

Nel. Bripazure B
paauaHHON
(rpamycHoit) mepe
sHagenue yria: 270°;
o
36

No2. Beruuciure:

sin(—390° [+ 4tg (- 405°)+
+y3cos? (- 420°).

4 BapuaHT

Nel. Beipazure B
paJIraHHOMN
(rpamycHoil) Mmepe
3Hagenue yrma: 120°;
n
4

No2. BeruucJiure:

sin 1500°+tg( 765" )+
+\2/—3cos(18450).

S Bapuant

Nel. Beipa3zute B
paauaHHOM (TpaaxyCHOMN)
Mepe 3HaueHue yria: 310°;

s

3

No2. Beruuciure:

\/Esin - —6cos(—;;1—n

+

+2tg——@ctg( 23”

6 BapuaHrt

Nel. Beipazure B
pasvaHHON
(rpamycHO#) Mepe
3Hagenue yria: 360°;
ST
4

No2. Beruuciure:

c0s2160°+ctg(855° )+
+y/3sin(-1590°).

7 BapuaHT

Nel. Beipazure B
paauaHHON
(rpamycHoit) Mepe
3nauenue yrma: 1500°;
n
18

No2. BeruucJiure:

8 Bapuanr

Nel. Beipazure B
paaraHHo (rpaLyCcHOM)
Mepe 3Hadenue yria: 216
mn
12

No2. Beruuciure:

9 BapuaHT

Nel. Beipazure B
paraHHON
(rpamycHoit) Mepe
3Hauenue yria: 90°;
In
5

No2. Beruuciure:




— 0 0
sin21900+%tgz(—4050)+ V2sin —Z—")—ecosz(g—” + COj_405 +43tg(750° )+
B 3 2 0
+2 cos? (- 1590°),
+y3cos(—420°). +2tg _iSn _55 Ctg;3n. 5 o8 ( )

KOHmPOJleble eonpocwol:

1. Yrto Ha3biBaeTCA yriom B 1 paguan?
2. B kakux eIuHUIIAX U3MEPSIOTCS YIJIbI?
3. Ilepeuncnure 3Ha4CHUS] HEKOTOPBIX TPUTOHOMETPUUECKUX (DYHKIIHIA.

IIpakTuyeckas padéora Ne 9
OcHOBHbIE TPUTOHOMETPUYECKHE TOXKIeCTBA. DopMYJIbl IPUBEIEHUS

Llenv pabomui: cmyoenm OONHCEH:

3HamMy:
- OCHOBHBIE TPUTOHOMETPHUUECKHE TOKICCTBA;
- (opmysbl npuBeIeHUS;
ymemy:
- BBINOJHATH  NPEOOpa30BaHUsI  TPUTOHOMETPUYECKUX  BBIPAKCHUH,
MCI0JIb3YsI OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (DOPMYJIbI MPUBEICHHUSL.
1 BapuanT 2 BapuaHT 3 BapuaHT

1) MoryT 511 cuHyc H
KOCHHYC OJTHOTO U TOTO
ke uncia OBITh
pPaBHBIMHU
cootBeTcTBeHHO: 0,5 1

0,5.

2) Haiigure 3Ha4YeHUs
JIPYTUX TPEX OCHOBHBIX
TPUTOHOMETPUYECKUX
byHKIINN, €CIH:

1) MoryT 51 cuHyc #
KOCHHYC OJTHOTO U TOTO
’Ke Jucia OBITh
pPaBHBIMU
cootrBeTcTBeHHO: 0,2 1 -

0,8.

2) Halinute 3Ha4eHUs
JPYTUX TPEX OCHOBHBIX
TPUTOHOMETPUYECKHUX
byHKIUN, €CIn:

V2

sino= 3 wu

TJU
O<a<—
=5

1) MoryT 51 cuHyc #
KOCHHYC OJTHOTO U TOTO
’Ke Jucia OBITh
pPaBHBIMU
cootBeTCcTBeHHO: 0,6 1 -

0,8.

2) Halinute 3Ha4eHUs
JIPYTUX TPEX OCHOBHBIX
TPUTOHOMETPUYECKHUX
byHKIUHN, €CIn:

15
coso= 17 wu
iE<0(<27I
2




4 papuaHT

1) MoryT 51 cuHyc #
KOCHHYC OJTHOTO ¥ TOTO
kKe Ynciia ObITh
paBHBIMH

7

COOTBCTCTBCHHO: 25
24
u 5

2) Haiinute 3HaueHUs
JIPYTUX TPEX OCHOBHBIX
TPUTOHOMETPHUUECKUX

S BapuaHT

1) Moryt nu cuHyc U
KOCHHYC OJHOTO U TOTO
Ke Jnciia ObITh

pPaBHBIMU

COOTBETCTBEHHO:
6 5
5 u 3

2) Haiinute 3Ha4eHUS
JIPYTHX TPEX OCHOBHBIX
TPUTOHOMETPHUUYCCKUX
GYHKIIWH, SCITH:

6 BapuaHTt

1) Moryt nu cuHyc 1
KOCHHYC OJHOTO U TOTO
Ke qnciia ObITh
paBHBIMU

2
COOTBETCTBEHHO: 15
1

w5

2) Haitnure 3HaueHus
JPYyTUX TPEX OCHOBHBIX

TPUTOHOMETPHUUECKUX
HKIIMH, €CIIN: - .
ymKuni, cos0=0,4 u yHkumid, ecin:
T 3n
—<a<m > <a<2n @
sina=0,5 u sino= 5 u
s
O<a<—
2
7 BapuaHT 8 BapuanT 9 BapuaHT

1) MoryT 1 TaHreHC U
KOTaHI'€HC OJHOTO U
TOTO K€ YHcia ObITh
paBHBIMU

COOTBETCTBEHHO: 2
5

I/I 3

2) Haiingure 3Ha4YeHUs
JIPYTUX TPEX OCHOBHBIX
TPUTOHOMETPUYECKUX
GyHKIINN, €CIH:

V2

COoSO= 5 51

1) MoryT 51 TaHreHC U
KOTaHI'€HC OJTHOT'O U
TOTO K€ YMCja OBITh
pPaBHBIMU
COOTBETCTBECHHO: 2,4 1

2
12

2) Haiinute 3Ha4eHUS
JIPYTUX TPEX OCHOBHBIX
TPUTOHOMETPUUECKUX
byHKUUH, eclu:

T
—<a<m
sina=0,7 u

1) MoryT 511 TaHT€HC U
KOTaHI'€HC OJTHOTO U
TOTO K€ Yncia ObITh
paBHBIMU

{5

COOTBETCTBCHHO. 2
2y5
a5

2) Haiigure 3Ha4eHUS
JIPYTUX TPEX OCHOBHBIX
TPUTOHOMETPHUUECKUX
byHKIUH, eciu:

T
O<a<—
cosa=0,9 u 2




§E<a<2n
2

KOHmPOJleble eonpocwol.

1. IlepeuncinTe OCHOBHBIE TPUTOHOMETPUUYECKHE TOKIECTBA.
2. ChopmynupyiiTe MHEMOHUYECKOE TTPABUIIO.

IIpakTnueckas padora Ne 10
CuHyc, KOCHHYC ABOHHOIO yrJja

Llenv pabomur: cmyoenm OONHCEH:

1) Boipazute pyHkumu
JTAHHOT'O yTJIa uepes
(GyHKIIUU BJIBOE

MEHBLIEro yria: sin54°,

2) Boruucnure:

1) Boipa3ute pyHKIIH
JTAHHOTO YIJIa yepe3
(GYHKIIMHU BIIBOE

oS

MCHBIIICTO yria: tg

3HamMb.
- (bopmyIibl IBOMHOTO yTila TPUTOHOMETPUUYECKUX (HYHKIIMIA,
- (hopmyIbI TOJOBUHHOTO apryMEHTa TPUTOHOMETPUIECKUX (QYHKIIUN;
ymemb:
- BBHIMOJHATH  NpeoOpa3oBaHHsl  TPUTOHOMETPUYECKHX  BBIPAKEHUH,
UCII0JIb3YS (POPMYIIBI IBOMHOTO yTJIa.
1 BapuanT 2 BapuMaHT 3 BapuaHT

1) Boipa3ute pyHKIIH
JTAHHOTO YIJIa yepe3
(GyHKIIMU BJIBOE
MEHBIIIEro yriia: cosl6”.

S

2) Beruucnure:

1 —t92 750 2) Beruucnure: 2tg 15°
2tg75" 2492230 1-tg’15"
1-tg°22°30
4 BapuanT 5 BapuanT 6 BapuaHT

1) Boipazure pyHkmun
JAHHOTO YIJIa yepe3
(GyHKUMU BIBOE
MEHBIIETO yrIJja: ctg

5
-
2

1) Beipazure pyHKIIMM
JAHHOT'O yIJIa 4epes
(GyHKUMU BIBOE
MEHBLIETo yria: sin

7
—1
12

1) Beipazure pyHKIIMM
JAHHOTO yTJa yepes
(GyHKUIMU BIBOE
MeHbILEro yria: tg68’.

2) Boruucinre SN2«




1) Beipazute dhyHkimu
JTAHHOTO YTJIa Yyepe3
(GYHKITUH BJIBOE
MEHBIIIETO yTia: COS

5
=
4
g
2) Bpruncnure 2
. N3
SIna=—
eciu 2y
Tt
—<a<mn
2

1) Beipazute pyHKIIHN
JAHHOTO YTJIa Yyepe3
(GYHKIIMH BJIBOE
MCHBIICIO yTia: ctg
102°.

a
tg—
2) Beiuucnure 2
1
oS =—=
eciu 2y

T
—<a<m
2

2) Beruucnure cosa, . .3
sin— sina=—
sin & _24 2) Briuucnure ecnu 5 u
€CIIH 225 gy . 3 T
sina=—— —<a<n
€CIIH 5 wu 2
—<a<m
31
—<ua<2n
2
7 BapuaHT 8 BapuanT 9 BapuaHT

1) Beipazute pyHKIIH
TAHHOTO yTJia yepes
GbyHKIIMY BIBOE
MeHbIero yria: tg 162°.

a
C0S —
2) Beiuucnure 2
: 3
sSma=—
eciu 2y

T
—<a<mn
2

KOHmPOJleble eonpocwol.

1. 3anummuTe GopMyIIbl ABOWHOTO yIila TPUTOHOMETPUUECKUX (DYHKITHMA.

2. 3anumute (QOpMyINbl TMOJOBUHHOTO apryMEHTa TPUTOHOMETPHUYECKHUX

GyHKIIHA.

IIpakTnueckas padora Ne 11

IIpeodpa3oBanne TPUTOHOMETPHYECKHUX BbIPAKEHHUH € UCIOJIH30BAHHEM

Llenv pabomul: cmyoenm O0aHCEH:

3HAMb.

- (opmynbl mpeoOpa3oBaHHs CyMMBI TPUTOHOMETPUYECKUX (YHKIHA B

MIPOU3BE/ICHUE;

TPUTOHOMETPHYECCKHX TOKIECTB




- ¢opMmynbl  TpeoOpazoBaHUS ~ MPOU3ZBEACHUS  TPUTOHOMETPUUYECKUX
byHKIMI B cymMMYy;
ymemo:
- BBINOJHATH  NpeoOpa3oBaHUsl  TPUTOHOMETPUUYECKHX  BBIPAXKEHUH,
VICIIOJIb3Ysl TPUTOHOMETPUYECKHUE TOKIECTBA.
1 Bapuant 2 BapuaHT 3 BapuaHT

1) Yopocrure:

1) Yopocture:

1) Yopocture:

2) Boruucnure:

51 m
C0S——C0S—.
12 12

3) Boruucnure:

cos75% cos105°.

2) Beruucnure:

m 7
C0S—+C0s—.
12 12

3) Beruucnure:

2 sin(x+a)-cos(x-a).

2cosa—sin2a . 3n Cos(2n—2a) .2
) ) > 1-sin| 2a+— — S —sin"a
sin“a —sin a+cos”a 2 ctga—1
sin(m—3a)—sin(—a)
2) Beruncnure: 2) Beruucnure:
, ) 2) Beruucnure:
sin75%+sin15°. ) c0s75%+cos15°.
sin75%+sin105°.
3) Boruncnure: 3) Beruucinure:
3) Beiuucnure:
5in52°30’-cos7°30”. ) 8 cosTo-cos3a.
sin37°30°-sin7°30’.
4 BapuaHT S BapuaHT 6 BapuaHTt
1) Yopocrure: 1) Yopocrure: 1) Yopocrure:
2sin’ ) 2sina—sin2« 2 cos’ o )
—Smm o 2 .2 ; —CoSs «
1+cos(n—2a) cosa —cos”a —sin“a 1-sin(1,5m+2a)

2) Beruucnure:

Y
sin ——sin —.
12 12

3) Beruucnure:

12 sin(-9a.)-sin4a.

7 BapuaHT

1) Yopocrure:

sina—0,5sin(m+2a))

.|
1+sin|—+a

8 Bapuanr
1) Yopocrure:
cos (%+ 2a)

5 —cos’a
1-tg°a

9 BapuaHT

1) Yopocrure:

2cosa—sin2«a

sin’a —sin a +cos’a

2) Beruucnure:




2) Berauciure: 2) Beruucnure: 1g30%+1g60°.
1g22°30°-1g67°30°. tg13°30°+1g76°30°. 3) Berumciure:

3) Beruuciure: 3) Beluucaure: 4 cos15%in20°sin40°.
4 sinl6a-sindo. 4 cos(a+p)-cos(a-p).

KOHmPOJleble eonpocwol.

1. Ilepeuncinte OCHOBHbIE TPUTOHOMETPUUYECKHE TOKIECTBA.

2. Ilepeuncnure GopmMyIbl ABOMHOTO yIila TPUTOHOMETPUUECKHUX (DYHKITHMA.

3. Kakue ecThb dbopmybI TUTSt npeoOpa3zoBaHuUs CYMMBI
TPUTOHOMETPUUSCKUX (DYHKITHI?

IIpakTnueckas padora Ne 12
Peienne TpuroHOMeTpu4eCKMUX YPAaBHEHU
ILlenv pabomur: cmyoenm O0aHCEH:
3HAMb:

- (bopmy1bl ISt pelIeHnus] TPUTOHOMETPUUYECKUX YPaBHEHUN B 00IIEeM BUJE
Y YaCTHBIE CIIy4au PEIICHUS;
ymems.

- peuark MPOCTEUIINE TPUTOHOMETPUUECKUE YPABHECHUS.
Pemure ypaBHEeHus:

1 BapuanT 2 BapuaHT 3 BapuaHT
sin 5—E):O Sinx:_z Sinzle
1) 2 4 : 1) 2 . 1) 2
il | e [n 2002
? 2 2 T|_\3
— _ tg 3X+€ :?
3 g2x=\3 3y =3 |3
4 BapuaHT S BapuauT 6 BapuaHT
sin| = :—ﬁ sinx:i sin[2x+=|=1
noo12h2 0 5 D 39




cosizﬂ cos(l—x):l cos|2x—L|=-1
tg 2x—1):0 tg X—% =3 ctg==—3
3) 10 3) 3 2 .
7 BapuaHT 8 BapuanT 9 BapuaHT
1) 2sinx=—12 B sinzx==1 2sin % =3
3 2) 1) )
C0S3X=—— EY
2) 2 cos| 22 =1 cosx:——2
2 4 2 2) 2 .
3) ’
X_ 2 ctg|2x+45°|=—1
3tg 3x+L|=—13 Cth—\/3 3) g( )
6 3)
Konmponwvuwie s6onpocwi:
1. Ilepeuncaute (dopMyJibI JUISE perieHus POCTENIITNX

TPUTOHOMETPHUECKUX YPaBHEHUH B 00IIIEM BHUJIC.
2. llepeuncnute (OpMyNIbl YacTHBIX CIlydaeB pEIICHHs MPOCTCHIINX
TPUTOHOMETPUUECKUX YPABHEHUH.
IIpakTnueckas padora Ne 13

ITocTpoenue rpadgpukoB 3JIeMEHTAPHBIX (PYHKIMA
ILenv pabomui:cmyoenm O00nxHCeH:
3Ham».

- BJeMeHTapHble (YHKIIMH, YTO ABJISETCS UX TpaduramMu;
ymemy:

- CTpOUTH rpauKH dJIEMEHTAPHBIX (DYHKIIUH.
[TocTpouts rpaduiku GyHKIIMIA:

1 BapuanT 2 BapuMaHT 3 BapuaHT
1) y=x’+2x+3; 1) y=x*-4x; 1) y=-x*+2x-1;
2) y:2\/x : 2) y:\/2x : 2) y:—& :




__6 _4 _3
y==- y=7 y=5_
3) X 3) X 3) 2X
4 BapuaHT S BapuanT 6 BapuanT
1 1) y=-2x*+3x; l
1) y=-x*+ 2 x; — 1) y=x*+ 2 x+3;
X
2) y:—m ; 2) y_\/Z 2) y:3\/x :
2 6
= y:— -
3)y3><. 3) 3)y5X.
7 BapuaHT 8 BapuanT 9 BapuaHT
1) y=x>-6x; 1) y=-x*+8x+1; 1) y=-2x"+x-3;
y:l\/; y=- l \/; y= ﬁ
2) 3 2) 3 2) 2 .
2 3
y=— y=—- y:_é
3) X 3) X 3) X

KOHmPOJleble eonpocwol:

1. Yto HazbiBaeTcs hyHKIUEH?
2. Yro sBnsercs rpagukoM JTUHEHHOM, KBaIpaTUIHON (QyHKITHI?
IIpakTnueckas padora Ne 14

IIpome:xxyTKkH BO3pacTaHusi, yObIBaHUS, HAM00JIbIIIee, HAUMEHbIIee 3HAYEHUS
¢yukunu. Touku IKCTpemMyma

Lenv pabomui:cmyoenm O00nxHCeH:

3HAMb.

- ompeneneHus: Bozpactaroieit (yobiBaromen) GyHKINNU;
- OmpeneneHuss TOYKH MakcuMyMa (MUHUMYMa) QyHKIINU;
yMmemb:

- HaxoJUTbh MPOMEXYTKH MOHOTOHHOCTU (DYHKIIHH;
- BBIYUCIISATH TOYKU IKCTpeMyMa (HyHKIIUU.
Haueprture scku3 rpaduka GyHKINU f, OPEETUTE B TOYCK, €CIIH:

1 BapuanT 2 BapuaHT 3 BapuaHT




fBo3pacrtaer Ha fBo3pacraer Ha fBo3pacraer Ha
npoMEXyTKe (-00; 2] npoMexyTKax (-o0; -2] u | mpomexytke [1; 4] u

yOBIBaeT Ha [0; 3], yObIBaeT Ha yOBIBaeT Ha
MPOMEXKYTKE [2; +00). npoMexyTtke [2; 0]. npomexyTkax (-oo; 1] u
[4; +00).
4 BapuaHT S BapuaHTt 6 BapuaHrt
fBo3pacrtaer Ha fBo3pacraer Ha fBo3pacraer Ha
MpOMEXKYTKax (-00; -5] u | mpomexyTke (-0; 5] u npomexyTtke (-o; 0] u
[1; 5], yObiBaeT Ha yOBIBaeT Ha yOBIBaeT Ha
npomexyTkax [-5; 1] [5; | mpomexyTke [5; +o0). npomexyTke [0; +00).
+0).
7 BapuaHT 8 BapuaHnr 9 BapuaHT
fBo3pacTaeT Ha fBo3pacTaer Ha fBo3pacTaer Ha
npomexyTtke [-1; 2] u NpPOMEXYTKax (-o0; -4] u | mpoMexyTkax (-oo; -3] u
yOBbIBaeT Ha [2; 4], yObIBaeT Ha [2; 5], yObIBaeT Ha
npoMexyTKax (-o0; -1] u | mpomexyTtkax [-4; 2] [4; | mpomexyTkax [-3; 2] [5;
[2; +o0). +00). +00).

KOHmPOJleble eonpocwol:

1. Kakas ¢yHkuus Ha3piBaeTcsd Bo3pacTaromieid (yObiBaromieil) Ha
HEKOTOPOM MTPOMEKYTKE?
2. JlaiiTe ompeneneHne ToOUKe MakCUMyMa (MUHUMYMa) (DYHKITHH.
IIpakTnueckas padora Ne 15

IHapaJjieqbHBINA MEPEHOC, PACTAKEHHE, CKATHE
Hens pabomur: cmyoenm Oosicen:
3HaMb:

- TpaduKu dIEeMEHTAPHBIX QYHKITUN;
- (opmyel mpeoOpazoBaHus TpadUKOB;
yMemb:

- BBINOJHATH MOCTPOCHUE IPaPUKOB (PYHKIUN C MOMOIIBIO TapauieIbHOrO
IIEPEHOCA, PACTSKEHUS, CKATHSL.
1.ITocTpouts B 0AHOM crcTeMe KOOpAUHAT Irpaduku PyHKIMIA (3aMucaTh HETOYKY

JIBYDKCHUS )

1 BapuanT 2 BapuaHT 3 BapuaHT




y=1 Y=C0S X y=-x"
’ y=2cosx-3 2
y=2+2 y=43
X 1 n ;
’ yzzcos(x+z)
__1 y==(2x-2f
y_2x—3
4 BapuaHT S BapuaHT 6 BapuaHT
y=sinx y=—1 y=sinx
X 2
y=Lsin x+2 y=sin3x-1
3 5 3
° y—z__
* y—lsin(x—ﬂ)
yZZSin(x+%) 3 2 3
Y= x4
7 BapuaHT 8 BapuanT 9 BapuaHT
y:x3 ’ y:\/; ’ y=cCos X
_X_3+2 y=4—2x y=1+cos2x
y ) ’ ,
1.1 =1-=cosx
y:—(X—1)3 y—1+2¢x d 3

KOHmPOJleble eonpocwol.

1. Kakumu popMynamu 3afaeTcs pacTsbkeHue (cxaTue)?

IIpakTnuyeckas padora Ne 16

Pemenue ypaBHeHI/Iﬁi PA3J0KE€HUEC HA MHOKUTE/IN, BBEICHHUEC HOBDBIX
MEPEMECHHBIX, ITOACTAHOBKA

Llenv pabomui: cmyoenm OONHCEH:
3HAMb.

- CcrocoObl pelleHusl ypaBHEHUMH;
ymemy:



- pemiath ypaBHEHUS Pa3IUIHBIMU CITIOCOOAMHU.
3aoauu ona camocmoamenvHo20 peuieHus

2 _
Nel. Pemre ypaBHECHHE METOJIOM PA3JIOKCHUS HA MHOKHTEIIN: 3x+1,5x=0

4 2,
Ne2. Pemrite ypaBHEHHE METOJIOM 3aMeHbI lepeMeHHoit: I X —24x°+7=0

No3, Pemnte ypaBHEHHE METOAOM PA3JIOKEHUS HA MHOXKUTEIIN:

1 1
X2+ —+x+==0
x? X

KOHmPOJleble eonpocwol:

1. B uem CyTh pemieHus: ypaBHEHHSI METOAOM Pa3JI0KEHHUS HA MHOXKUTEIN?
2. B yeM cyTh penieHus: ypaBHEHHs] METOJ0OM 3aMEHbI IEPEMEHHOM?

IIpakTnueckas padora Ne 17
Pemenue ypaBHenuii rpadpuyeckum meroaom. Hecranapaprabie
CIOCOOBI pelieHUs] YPABHEHHU I
Hens pabomur: cmyoenm Oosdicen:

3HAMb.

- JTambl penieHUs] ypaBHEHUHN rpad)ideCKUM METOJIOM;
ymems.:

- CTpoUTh rpaduKu dIEMEHTAPHBIX QYHKIINN;
- pemiath ypaBHEHUS Pa3TUYHBIMU CIIOCOOAMH.

3aoayu 0na camocmoamenbHo2o peueHus

Nel. PemuTe ypaBHEHHE C HCTIOJIb30BAHUEM METO/a OILICHKH 00JIaCTH 3HAUYCHHI:

sin?x=|x—=|+1
2

2 2_
Ne2. Pemvre ypaBHEHHME: \/X _X"'\/Z—X—X =x—1

—X = \x+10-4
Ne3, Pemnre ypasuenme: VX+1+1

KOHmPOJleble eonpocwol:

1. TlosicHuTe CyThb METOJAa OLEHKM OO0JACTH 3HAYEHHH IpU PpPELIECHUU
YpPaBHEHUM.



2. Kakwue HecTaHIapTHBIC CIIOCOOBI peIIeHUsT ypaBHEHUH BbI 3HAETE?

IIpakTnueckas padora Ne 18

Pemienne HEPABCHCTB METOAOM HHTEPBAJIOB

ILlenv pabomui: cmyoenm OONHCEH:
3HAMb.

- MpaBuUJIa PEIICHUS TPOCTHIX, APOOHO-PAIIMOHAIIBHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOW;

ymemy:

- peuaTh HEPABEHCTBA METOJIOM MHTEPBAJIOB.
3aoay 011 camocmoameibHoO20 peuteHus

x+17 >0

; >
Ml. Pemnte HepaBeHCTBO: X —X—6

V17 -15x—2x2
>

0
No2. Permure HepaBeHCTBO: x+3
\/2X+1<2X+1
Ne3. Pemnre HEpaBEHCTBO: 2-x

KOHmPOJleble eonpocwol.

1. JlaiiTe onpeaeneHne HEPABEHCTBA C OJHON EPEMEHHOM.
2. B u4eM cyTh ME€TO/1a UHTEPBAJIOB?

IIpakTueckas padora Nel9

Paccrosinue Mekay IByMs TOUKaMu. BbluuciieHne KOOpaAMHAT cepeIuHbI

oTpe3Ka
Ienv pabomur: cmyoenm O0aHCEH:
3HamMb.
- (hopMyIIBI AJ1 BBIYUCIICHHS PACCTOSHUS MEXKIY IBYMS TOUKaAMU;

- (1)0pMy.TIBI AJIA BBIYUCJICHUA KOOPpAWHAT CCPCANHBI OTPC3KaA,



yMems:

- BBIUMCJIATH PACCTOSHUE MEXKIY ABYMS TOYKAMHU, KOOPJHHATHI CEPEAUHBI
OTpe3Ka.
3aoanusn 012 camocmoamebHo20 peuteHus:

1) Beruucnure nepumetp tpeyroiabanka ABC, ecnu A(4; 0), B(12; -2), C(5; -9).

2) Boeiuucnure nnuny menuansl AM tpeyroabHuka ABC, BepIIMHBI KOTOPOTO
umeroT koopauHatel 4(0; 1), B(1; -4), C(5; 2).

3) Hokaxwure, yTo TpeyronbHUK ABC — paBHOOEAPEHHBIN U BBIYMCIIUTE €r0
TJI0IIIA/1b, €CJIA BEPIIUHBI KOTOPOTO UMEIOT KoopauHaTel A(-4; 1), B(-2; 4), C(0;

).

4) JTokaxxuTe, 4TO YEThIPEeXyronbHUK ABCD sBisieTCs napajjieIorpaMMOM, U
BBIUMCIIMTE ero auaronanu, eciau A(1; 1), B(6; 1), C(7; 4), D(2; 4).

5) Jdokaxure, 4TO YeThIpEXYroibHUK ABCD siBnsieTcs NpsIMOYTOJIbHUKOM, U
BBIYUCIIUTE €ro miomaas, ecinu A(-3; -1), B(1; -1), C(1; -3), D(-3; -3).

Konmponwnwie eonpocoi:

1. 3anummuTe popMyIty Ui BBIYUCICHHS] KOOPUHAT CEPeIMHbI OTpE3Ka.
2. 3anummuTte (GOopMyNTy Uil BBIYUCICHHS PACCTOSHUS MEXIY IBYMS
TOYKAMH.

IIpakTnueckas padora Ne2(
Pemienue 3a1a4 KOOPAMHATHBIM METOI0M
Ienv pabomor: cmyoenm 0ondicen:
3HAMDb.
- (hopMyIIBI AJIT BBIYUCIICHHS PACCTOSHUS MEXKIY IBYMS TOUKaAMHU;
- (hopMyIIBI AJT1 BBIYUCIICHHS] KOOPAMHAT CEPEIUHBI OTPE3Ka;
yMemy:

- HCIIOJIB30BaTh (POPMYJIBI PACCTOSTHUS MEXIY JBYMS TOUYKaMu U GOpPMYITy
JUISL  BBIYMCJCHHMS KOOPJAMHAT CEpPeMHbl OTpe3Ka TMpU PEIICHUH 3ajad
KOOPJIMHATHBIM METOJ/IOM.
3aoanus 012 camocmoamesbHo20 peuleHus:



1) JokazaTk, 4yTo TpeyrojbHuK ¢ BepmimHamu A(3; -1; 2), B(0; -2; 2), C(-3;2; 1)
paBHOOEIPEHHBII.

2) Ha ocu abcuucc HailTh TOUKY, paCCTOSIHUE OT KOTOpO# 10 Touku A(-3; 4; §)
paBHO 12.

3) Ha ocu opauHaT HaliTH TOYKY, paBHOYAaJIeHHYIO oT Touek A(1; -3; 7) u B(5; 7; -
5).

4) lansl Bepmunbl A(2; -1; 4), B(3; 2; -6), C(-5; 0; 2) TpeyrojbHuka. Beraucauthb
JUTMHY €T0 MEeJIMaHbl, TPOBEJCHHON 13 BEPIINHBI A.

5) Hausl aBe BepuiuHbl A(2; -3; -5), B(-1; 3; 2) napamienorpamma ABCD u Touka
nepecedeHus ero nuaroHanen £(4; -1; 7). Onpeaenuts 18e Apyrue BEPIIUHbI
ATOTO MapasuiesorpaMmma.

6) Beruncnuth KOOpJIMHATHI KOHIIOB OTPE3Ka, KOTOPKIH pa3aeneH Toukamu C(2; 0;
2) u D(5; -2; 0) Ha Tpu paBHbBIC YACTH.

KOHmpa/leble eonpocwol:

1. 3anumwure GOpMyabl NS BBIYUCICHUS PACCTOSHUS MEXKIY JBYMS
TOYKaMH.

2. 3anummrte GOpPMYIIBI AT BBIYUCICHHS] KOOPAUHAT CEPEIUHBI OTPE3Ka.

3. 3anumurte GOpMyIIbI IeTIECHUS OTPE3Ka B JAHHOM OTHOIICHUH.

IIpakTnueckas padora Ne2l
IIpaBuiia cj10:KeHUSI BEKTOPOB
Ienv pabomui: cmyoenm O0NHCEH:
3HAMb.
- paBUJIa CIOXKEHUS BEKTOPOB;
ymems:

- CTPOUTH CYMMY BEKTOPOB [0 IIPaBUITy TPEYToJIbHUKA, MapaljeorpaMMa;
- BBIYHUCIISITH KOOPAUHATHI CYMMBI BEKTOPOB.
3aoanus 015 CaAMOCmMOAMEIbHO20 PEULEHUSL:

-
1) ITo nanuev Bektopam ¢ n b NOCTPOUTH KaXKbII U3 CIETYIOLINX

-

BEKTOPOB: 1) a+b ,2) a—b ,3) —a+b 4 —a-b



2) BeI4uciuTh KOOPAWHATHI BEKTOPOB ¢ = a-b+h 5 d = atb-h , €CIIN

-

a =(4;-3; 10), b =(4;12;-1), h =(3; -7; -11).
KOHmPOJleble eonpocwol.

1. CdopmynupyiiTe mpaBuiiO TPEYrOIbHUKA JIJISI CIIOKEHUSI BEKTOPOB.
2. ChopmynupyiTe IpaBuiIo apajjIesorpaMma Jijisl CIIOKEHHUS BEKTOPOB.
3. 3anummure GOpMyITbI CIIOKEHUS (PA3HOCTH) BEKTOPOB B KOOPIUHATAX.

IIpakTueckas padora Ne22
YMHOKEeHHE BEKTOPAa HA YUCJI0
ILlenv pabomer: cmyoenm 00JdiCeH:
3HAMb.
- IPAaBUJIO YMHOKEHHS BEKTOPOB;
ymems:

= CTPOHUTH MMPOMU3BCACHUEC BEKTOPA HA YUCIIO,

- BBIYUCIISTH KOOPJIUHATHI BEKTOPa ka
3aoanusn 012 camocmoamebHo20 peuteHus:

-
1) ITo nanueiv Bektopam 4 u b IIOCTPOUTD KaXKJIbIA U3 CICTYIOIINX

1
BEKTOPOB: 3d 2 3 2

b 5 b

2) B tpeyronsauke ABC BeKTOp AB=m Y BEKTOP AC=n . [Toctpouts

m+n  m-n  —m+n m+n
KQXJIBIM U3 CIEAYIOIINX BEKTOPOB: 2 2 2

3) Touka O siBAsieTCsl TOUKOU NiepecedeHust Mmeauan TpeyronbHuka ABC. Jlokazats,

4o OA+0B+0C=0



4) B mpaBwibHOM nsiTuyroiabHuke ABCDE 3aianbl BEKTOPBI, COBMAIAIOLINE C €T0

——

peOpamu: AB=m BC=i  CD=p EEZE? EA=F

, , , . [locTtpouts

-

- -

BexTOpbl: M~ tp—qtr

4

m+2p+—r  2m+-n—-3p—q+2r

N[—= ==
N | —

5 b

5) B mapamtenenunene ABCD{ABC D 3ajaHbl BEKTOPBI, COBIA/AIONIAE C €T0

peOpamu: AB=n AD=n  AA=p

5

v c
V. ; 5
4
I
)
-
A » 8
ﬁ+ﬁ+lﬁ
6) [ocTpouTh KaKJIbIil U3 CIEIYIOUX BEKTOPOB: m+n+p , 2 ,
lfr'1+lﬁ+f) —ﬁ—ﬁ+lﬁ
2 2 2

b

KOHmPOJleble eonpocwol.

1. CdopmynupyiiTe mpaBUIO YMHOKEHHUS BEKTOpA HA YHCIIO.

IIpakTueckas padora Ne23
CkajsipHoe Npou3BeieHIe BEKTOPOB
Ilenv pabomui: cmyoenm O0NHCEH:

3HAMb.

- (1)0pMYJ'II)I AJIA BBIYHUCJICHUA CKAJIAPHOI'O ITPOU3BCACHUA BEKTOPOB,

ymems.

BBIYUCIISTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB, YOI MEXKIY BEKTOPaAMHU.
3aoauu 013 camocmoamenvbHo20 peuieHuA:



> ng -+
@y b B3aUMHO MEPIIEHIUKYIAPHBL; BEKTOP ¢

bl=>

1) BexTopsr oOpasyerT ¢

T = =
6=3 =3 =t
HHMHU YTJIbl, PABHBIC , 3HaidA, 4TO

(35—25 B+35) , (&+B+5)2 ’ (&+25—36)2

, BBIYHUCJINTD.

@ b, ¢

2) Bekropsl , u nomnapHo o0pa3yIoT APYT C IPYTrOM YTJIbl, KaXK/IbIi

i) =2 =6

u3 KoTopsIx pased 60°. 3Has, 4To , , , OIPEJETTUTh

monyns Bekropa  P— % b+c

b

-
a-b|

2G-3b|[a+2b

b

s (4 . - >
3) JlaHbI BEKTOPHI a‘(4’_2’4) " b—(G;_3,2)  BEIYKCIIUTE: ab ’ \/G

= L
¢b2, ’(a+b

4) Hanbl Touku A(-1; 3; -7), B(2; -1; 5), C(0; 1; -5). Beraucnurs: \/ABZ
[AC*  (2AB-CB)(2BC+BA)

b

KOHmpo./leble eonpocuol.

1. 3anumwure QopMynbl AJiS BBIYUCICHUS CKAJISAPHOTO MPOU3BEIACHUS
BEKTOPOB.
2. 3anummrte GopmMyITy A BHIYUCICHUS YTIIa MKy BEKTOPAMH.

IIpakTueckas padora Ne24

Hcnoab3oBanue BEKTOPOB IIPH PCIICHUA MATEMATHYCCKUX U MPUAKJIATHBIX
3aaavd

Ilens pabomur: cmyoenm 00JdICeH:

3Hamow.

- BEKTOPBI U IPOCTENIINE NICHCTBUS HAJlI HUMU;
ymems.

- OPUMEHATH NpaBWjia JEHUCTBUS HAJI BEKTOpaMU IIpU  PEUICHUHU
MaTeMaTUYECKUX U MPUKIAJAHBIX 3a/1a4.



3adaua ona camocmoamenvHo2o peuienuna Nel. Jlokazatb, 4TO CpeIHSS
JIMHUS Tpalelyu napauielibHa OCHOBAaHUSIM U paBHA UX MOJyCyMME.

No2, Ha nnaronansx AB1 u BCI1 rpaneit AA1B81B u BB1C1C napannenenunena
ABCDA1B1C1D1 B34TBI TOYKH COOTBETCTBEHHO /H 1 M Tak, yto otpe3ku MH n
A1C napannenbnbl. HaliguTe OTHOIIEHHE IMH 3TUX OTPE3KOB (BOCHOIB3YHUTECH

PEAJIOKEHHBIM PUCYHKOM).

Ne3. B mpoctpaHcTBE pacmonoxkensl otpe3ku AB u A1B1. Touka M ectb cepeanHa
orpe3ka AB, touka M1 — cepeauna A1B1. Jlokaxure, 4TO cepeauHbl OTPE3KOB
AA1, BB1, u MM1 pacrnonoeHbl Ha OJTHOW MPSIMOM.

KOHmPOJleble eonpocwol:

1. IlpuBemute mnpuMepsl 3ajlay, KOTOpBIE I€IECO00pa3HO pemarbh ¢
MOMOIIBI0 BEKTOPOB.

IIpakTueckas padora Ne25

IMapanneabHOCTh NPAMON U IJIOCKOCTH
Ienv pabomor: cmyoenm 0ondicen:
3HAMDb.
- PU3HAKY NAPAICITBHOCTH MPSMOH M TIOCKOCTH;
- PU3HAKY TTAPAIIICITHHOCTH TJIOCKOCTEH;
- MPU3HAKY TAPAIIICITHPHOCTH MPSMBIX B POCTPAHCTBE;
ymemn:

- CTPOUTH MapajUiebHbIE MPSMbIE, TTIOCKOCTH B MPOCTPAHCTBE.
3aoanusn 0151 CamMoOCmMoOAMEIbHO20 PEULeHUsL:

Pemure cnenyromue 3agadyd  (BBIIOJHUTH YEPTEXkK, JaTh MOAPOOHBIE
TTOSICHEHUS )



1) Cropona AC tpeyronbHuka ABC mnapainienbHa IJI0OCKOCTU d, @ CTOPOHBI
AB n BC mnepecekaroTcs ¢ 3TOM IJIOCKOCThbIO B Toukax M u N. JlokaxuTte, 4TO
TpeyroabHuku ABC u MBN nono0HBI.

2) CKOJBKO CYIIECTBYET IIOCKOCTEH, MPOXOASIINX Yepe3 NaHHbIE MPSIMYIO
Y TOYKY B ITIPOCTPAHCTBE?

3) B npocrtpanctBe naHbl npsmas a v Touka M. CKOJIBKO CYIIECTBYET
MPSIMBIX, TPOXOAIINX uepe3 M 1 napajuiesIbHbIX IpsMoin a?

4) HaHbl MmIOCKOCTh U Touka M BHE TIOCKOCTH. CKOJIBKO CYIIECTBYET
OPSAMBIX, IPOXOASIINX Yyepe3 M U napajuiesIbHbIX IIII0CKOCTH?

5) B mpoctpaHcTBe NaHbl JBE MapaieiabHble Tpsimblie @ U b. CKOJIBKO
CYILIECTBYET IJIOCKOCTEN, MPOXOASIINX Yepe3 NPSAMYIO ad U MapaJJIEIbHbIX IPSIMOM
b?

6) Jaubl aBe ckpemuBaromnyecs npsamMbeie @ U b. CKOJBKO CYIIECTBYET IMap
napajuieNIbHbIX IUIOCKOCTEH, OJIHA W3 KOTOPBIX MPOXOJIUT Yepe3 a, a Jpyras —
yepes b?

7) B mpocTpaHcTBE JaHbI 1B NIepeceKarouecs npsiMble a, b U He Jexalas
Ha HUX Toyka M. CKOJBKO CYHIECTBYET IJIOCKOCTEHM, MPOXOIAIMNX yepe3 M u
napasuiesIbHBIX MPSIMBIM a U b?

Konumponwnwie éonpocwi:

1. Cdhopmynupyiite mpu3HaAKU NapalieIbHOCTU MPSIMOU U TIOCKOCTH.
2. Cdhopmynupyiite Npru3HAKU NapaJUIeTbHOCTH IJIOCKOCTEH.
3. CdopmynupyiTe Npu3HaAKU NapaJICILHOCTH MPSMbBIX B IPOCTPAHCTBE.

IIpakTuueckas padora Ne26

I'eomeTpryeckne mpeodpa3oBaHusi MPOCTPAHCTBA: MapaJlJieJbHbII MepeHoc,
CHMMeTPHsI OTHOCUTETbHO MJIOCKOCTH

Lenv pabomur: cmyoenm 00.194CeH:

3HAMb.

- OTIpe/IeNIeHre TapajuIeIbHOTO MEPEHOCca B €r0 CBOICTBA;
- (hopMyIIBI AJTs TapaJUIEILHOTO TIEPEHOCA;

yMmemb:

- BBINIOJIHATh Ir€OMETPUUECKHUE npeoOpa3zoBaHus IPOCTPaHCTBA:
napajiyieIbHbIA IEPEeHOC, CAMMETPHUSI OTHOCUTEIBHO MIIOCKOCTH.
3aoanus 011 camocmoaAmenbHO20 peuenHu:

1) HdokaxuTe, 4TO MpHU ABUKEHUU NapaljIesIbHbIE IPsIMble 0TOOpaXaroTcs Ha
napajuieNIbHbIE MIPSMBbIE.



2) JlokaxuTe, 4TO MPH ABMKEHUU: a) MapauieiorpaMM 0ToOpaXkaeTcst Ha
napaygienorpamm; 0) Tpamnerus 0To0pa’kaeTcs Ha Tpareruio; B) poMo
oToOpaxaeTcs Ha poMO; T') MPSIMOYTOJIbHUK 0TOOpakaeTcsi Ha MPSIMOYTOJIbHUK, a
KBaJpaT — Ha KBaJipar.

3) Ha croponax AB u CD napannenorpamma 4ABCD nocTpoeHbl KBapaThbl
(TITOCKOCTH KBapaTOB MEPIECHIUKYJISIPHBI IFIOCKOCTH M1apajuieorpaMmma).
Hcnonb3ys napamiesbHbIi IEPEHOC, JOKAXKHUTE, YTO OTPE3OK, COCTUHSIOIIMIMA
LIEHTPBI 3TUX KBAJIPAaTOB, PABEH U MMAPAIIENEH CTOPpOHE AD.

KOHmpo./leble eonpocwol.

1. [aiite ompeaeneHue NapaIeIbHOTO MEPEHOCAa M IEPEUUCIUTE €ro
CBOWCTBA.
2. 3anummrte GopMyIIbI A MapalIeIbHOTO TepeHoca.

IIpakTnueckas padora Ne27
[HapaniejbHOE NPOEKTUPOBAHUE
ILlenv pabomur: cmyoenm 00JdICEH:
3Hamy:
- CBOICTBA MAPAIIEIBHOTO TPOEKTUPOBAHMS;
ymems:

- CTpOoUTh GUTYPHI C TOMOIIBIO MAPATIIETHLHOTO MPOEKTUPOBAHMUS.
3aoanus 015 CamoCmoOAMeEAbHO20 PeUeHUsL:

1) KakoBbl poeKInu ABYX MPSMBIX Ha IJIOCKOCTb, €CIIU: a) MPsSMbIE
nepeceKaroTcsi; 0) mpsiMble CKPEITUBAIOTCS;, B) MPSIMbIE MapaJlJICIbHBI.

2) Ha mogenu xy6a ABCDAB,C.D, ykaxuTe NpOeKINH Ha MJIOCKOCTh TPaHU
AA BB otpeskoB C\Di, AD, CiD n DB, tpeyronsaukoB CCD u ACD, kBaspaTa
BB,C\C.

3) I'unoTeHy3a IpAMOYToJILHOIO TPeyroibHuKa paBHa 10 ¢M, a ocTpbiii yroa 60°.
Haiinure miomaas TpoeKIUH 3TOr0 TPEYTOJIbHHUKA Ha IITIOCKOCTh, COCTABIISIFOLTY IO
C IUIOCKOCTBIO TPEyroabHuKa yroiu 30°.

4) CtopoHbl TpeyrojibHUKa paBHbI 3,9 cM, 4,1 cm u 2,8 cm. Haitnure momaas ero
MPOEKLUH Ha IIOCKOCTh, COCTABIISIONIYIO C IIIOCKOCTLIO TPEYroabHUKa yroiu 60°.



KOHmpo./leble eonpocuol.

1. Yto Ha3pIBaeTCs MapajuieIbHON MPOEKIUEH?
2. TIlepeuncinure CBOMCTBA MAPAIIIETBHOTO IPOEKTUPOBAHUS.
3. Uro Ha3bIBaETCS OPTOTOHAIBLHOW MpoeKiuen Gurypor?

IIpakTuueckas padora Ne28
BepuiuHbl, pedpa, rpaHd MHOTOTPAHHUKA
ILlenv pabomur: cmyoenm 00JdICEH:
3Hamb.
- CBOKCTBO, CBS3BIBAIOIEE YHCIIO BEPIIHH, peOep U TpaHeil MHOTOTpaHHUKA;
yMemb:

- YCTaHaBIMBATh CBSI3b MEXK]Iy YMCJIOM IUIOCKUX YIJIOB // MHOTOTPAHHUKA U
YUCJIOM ero peodep P.
3aoanus 014 CamoCmoAmMeIbHO20 PeUeHUsL:

1) MoseT 1 4uciio BEPIIMH MHOTONPAHHHUKA PABHATHCS YUCITY €ro IpaHeit?

2) YcTaHOBUTE CBS3b MEXKAY YUCIIOM IUIOCKUX YIIJIOB /1 MHOTOIPaHHHMKA U
9HUCIIOM ero pebep P.

3) I'paHsiMU BBITYKJIOTO MHOTOTPaHHHKA SBJISIFOTCS TOJIBKO TPEYTOIBHUKH.
CkoJbKO y HEero BepIuH B u rpaneii I, ecnu oH uMeert: a) 12 pebep; 6) 15
pebep? [IpuBenuTe mprUMephl TAKUX MHOTOTPAHHUKOB.

4) U3 xax a0 BEpUIMHBI BHITYKIIOTO MHOTOTPAHHUKA BBIXOJUT TPHU pedpa.
CKoJIbKO OH UMEET BepIUH B u rpaneit [, eciau y Hero: a) 12 pebep; 6) 15
pebep? Hapucyiite 5T MHOTOTpaHHUKH.

5) B xaxx0i1 BepImHe BBITYKJION0 MHOTOTPAaHHUKA CXOAUTCS 110 YEThIpe pedpa.
CkoJIbKO OH UMEeT BepIlIMH B u rpanelt I, ecnu uucio pedep paBHo 127
Hapucyiite 3T MHOTOrpaHHUKHW.

KOHmPOJleble eonpocwol:

1. 3anummre GopmMyiy, CBS3bIBAIOIIYIO YKCIO BEPIIMH, pedep W TpaHei
MHOTI'OTPaHHHUKA.

IIpakTyeckas padora Ne29



Mapanaenenunen. Kyo
Ilenv pabomur: cmyoenm O0odicen:
3HAMb.
- OTpe/eNieHre napasuieyenunena, Kyoa;
- CBOICTBA MPSAMOYTOJIHHOTO MapasuIeenuIe/a;
- hopmyel 0OBEMa IPSMOYTOILHOTO MapalIeNienuIeaa, Kyoa;
yMemb:

- CTpOUTH Mapajviesenumne, Kyo;
- BBIYHUCIISTH 00bEM IMPSMOYTOJIBHOIO Mapajuiesienunesa, kyoa.
3aoanus 0141 CamoCmoAmeabHO20 PeueHusL:

1) Hamo okpacuth nou B KomHare. Pacxon kpacku Ha 1 m” — 120 2, komHara
uMeet pazmepsl 5 m u 4 m. CKOABKO MOTpedyeTcst Kpacku?

2) Hago oknents KOMHATY C OJJHUM OKHOM U JIBEpBhI0 000SIMU OT 110J1a /10 MOTOJIKA.
JlnvHa KOMHATHI 5 m, mupuHa — 4 m, Beicota — 3 . [Tnomans oxna 3 v%, muiomans
neepu 2 m*. OG0 NPOAAKOTCS LENBIMK pyJioHamH, 1 pyson Ha 10 u°. CkoibKo
noTpedyeTcsi pyJI0HOB 000€B?

3) Ba peOpa npsiMOyTOJIBLHOTO apaIJIeJICTIUIIE 1A, BEIXO SIS U3 OJTHON
BEpIIUHBI, paBHbI 1, 2. [Tno1mane noBepxHocTy napasuienenuneaa pasaa 16.
Haitgure ero auaronans.

4) [Inomaas rpaHu MPSIMOYTOJILHOTO Mapasuienenumneaa pasta 12. Pedpo,
MEePIICHIUKYJISIPHOE 3TOM Ipanu, paBHO 4. Halinute 00beM napasuienenunesa.

KOHmPOJleble eonpocwol:

1. [laitTe ONPEAECICHUE napayieyenunesa, KyOa, BBITIOJIHUTE
COOTBETCTBYIOIIHNE YEPTEKHU.

2. Ilepeuncinure cBOMCTBA MPSMOYTOJIBHOIO Mapaiesenunesa.

3. 3anumure GopMyJibl 1715 BEIYMCIEHU 00beMa mapasuienenumnena, Kyoa.

IIpakTueckas padora Ne3(0
Cevenus Ky0a, Npu3Mbl, IUPAMH/IBI
Llenv pabomui: cmyoenm OONHCEH:

3HAMb.



- METOJ «CIICIIOBY;
- IpaBWJIa MOCTPOCHUS CEUECHU MHOTOTPAHHUKOB;
ymemsn.

- CTPOUTH CEUCHUS KyOa, MPU3MbI, MUPAMHUIBI.
3aoanus 015 CamoCmoAmMeabHO20 PeUleHUsL:

1) Kaxkoit ¢purypoii sBisieTcsi ceuenne Ky0a A...D; TUIOCKOCTBIO, MPOXOSIICH
gyepe3 BepmuHbl By, D u cepenuny pedpa CC,?

2) Kaxoit ¢urypoii siBisieTcst ceuenne kyoa A...D; TUI0CKOCTBIO, MPOXOSIICH
yepe3 cepeaunsl pedep AB, BC v DD,?

3) Uepes cepeaunny pedbpa kyOa, NepreHIMKYISIPHO CKPEIUBAIOIICICS C 3TUM
pebpoM AuaroHaiu, npoBeaeHo ceuenue. OnpenenuTe ero Bu/I.

4) Kakoii ¢purypoii siBisieTcsi ceueHue Ky0a MmioCKOCTbI0, KOTOpasi MPOXOJUT Yepe3
JBE MPOTHUBOIIOJIOKHBIE BEPIINHBI HUKHETO OCHOBAHUS U CEPEUHY OJHOTO U3
pedep BepxHero ocHoBaHus? HaliiuTe ero nepumerp, eciu aauHa pedpa Kyoa
paBHa 1.

5) Yepes Bepiunbl A, C, D) ky6a A...D, npoBeneHo ceueHue. B kakom
OTHOILICHUH OHO JIEJUT AuaroHanb DB, u kKakoi oO0pasyeT yroii ¢ 3Toi
JTUaroHajIbI?

6) Kakum siBnsierca ceuenue tetpasapa ABCD ni10CcKoCTbIO, MPOXOAIIECH uepes
cepeaunsl pedep AB, BC u CD?

7) Kakoil ¢purypoii sBisieTcsi cedeHne NpaBUiIbHOTO TeTpasapa ABCD
IJIOCKOCTBIO, IPOXOIAIIEN Yepe3 BepluuHy B U Touku M, N — cepelrHbI
COOTBETCTBEHHO pebep AD, CD?

8) Iloctpoiite ceuenune Kyba A...D; IIIOCKOCTBIO, MPOXOASILIEN Yepe3 BEPIIHUHBI B,
D u touky H, npunannexairyto peopy CC,.

9) [Iloctpoiite ceueHuWe MPABUIBHON YETHIPEXYTOJIBHOM MUPAMUJIBI
IJIOCKOCTBIO, MPOXOSIIEH Yepe3 TOUKH, YKa3aHHbIE HA PUCYHKE

A
10) [TocTpoiiTe ceueHne MpaBUJIbHON IECTUYTOJIBHOW MPU3MBI IIIOCKOCTBIO,
MPOXOJALIEH YEPE3 TOUKU, YKA3aHHbIE HA PUCYHKE .



KOHIMpOJleble eonpocuol.

1. Mosxer 1 B ceueHUU KyOa TIIOCKOCTHIO MOJYUYUTHCA: a) Tpamerus; 0)
paBHOOEApEeHHas! Tpamnelus; B) HEpaBHOOEIPEHHAs Tpareuus; I') NpsSIMOYTrojbHas
Tpaneuusi; 1) TyloyroiabHas Tpanemnus?

2. Kakue MHOTOYTOJIbHUKHA MOYKHO TIOJTyYUTh B CEUEHUHU YETHIPEXYTOIbHOM
NUpamMuAbl MIIOCKOCTHIO?

3. Kakue MoryT ObITh C€UEeHHS IPABHIIBHOIO TETPa3ipa MIOCKOCThIO?

IIpakTnueckas padora Ne31
OceBble cevyeHNs M CeYEHUS NMapaLleJbHble OCHOBAHUIO
Hens pabomer: cmyoeum Oodicen:
3HaMb:
- CBOMCTBA MPOECKIIUH;
ymems:

- CTPOUTH CEUCHUS LIUIUHIPA.
3aoanus 0151 CamMoCmoAmeIbHO20 PeuleHusL:

1) Hapucyiite HMIMHAP U TJIOCKOCTD, MEPECEKAIOIIYI0 €r0 OOKOBYIO MOBEPXHOCTh
I10 BJUIHUIICY.

2) Hapucyiite UMIIMHApP U MOCTPOUTE HECKOJIBKO TOYEK 3JUIMIICA,
MOJIyYaIOLIErOCsl B CEUEHUU €r0 OOKOBOM MOBEPXHOCTHU IUNIOCKOCTBIO.

3) B ocHoBaHuM muinHApPA KpYr paauyca 5 cM. bokoBasi HOBEpXHOCTh
HWIMHAPA EpECceUeHa III0CKOCThI0. Haliure miomans ceyeHnss HIMHAPA 3TOU
IJIOCKOCTBIO, €CJIM OHA 00pa3yeT ¢ MIOCKOCThIO OCHOBaHuUsA yrodi: a) 30°; 6) 45°; B)
60°.

4) BozbmeM MpsMOYTOJIbHBINA JTUCT OyMaru ¢ HAPMCOBAHHBIMU Ha HEM OCSIMU
KoopauHat. CBEpHEM 3TOT JIUCT B OOKOBYIO TOBEPXHOCTh MPABUIIBHON
YEeTBIPEXYTOJbHON NpHU3MBbI (pUC. HIKE). CTOPOHY OCHOBAaHHUSI PU3MBbI TPUMEM 32
1 cm. Yepes Toukn O v D ipoBEAEM CEYEHUE TNIOCKOCTHIO, COCTABIISAIONIEH C
IJIOCKOCTBIO OCHOBaHMs yrod 45 rpaaycoB. PazsepHem nuct Oymaru. Boisgicaure,



Kakasi pU 3TOM MOIY4YUTCs KpuBasi? UTO UBMEHUTCS, €CIIM CEYEHUE MPOBOJUTH
MO/, APYTUMU yTIIaMu?

~

KOHmPOJleble eonpocwol:

1. B kakom ciy4ae Ce4eHUEM LWIMHIPA ITIOCKOCTHIO SIBIISIETCA KPYT?

2. Uto Oyner ceuyeHHEeM IUIMHApA TUIOCKOCTBIO, MPOXOJSIIECH depe3 oCh
HWIAHAPA?

3. Kakywo ¢popMy npuHUMAaET MOBEPXHOCTh BOJBI B KPYIJIOM HAKJIOHEHHOM
cTakaHe?

4. MoXeT 11 B CEYEHUU LUIUHIPA TIOCKOCTHIO TONYYUTHCS: a) KpyT; 0)
NpsIMOYTOJIbHUK; B) MapajuiesiorpaMM; I') Tpareuus 1) TpeyroabHuK?

5. MoryT 11 B CeUYEHUSX IWIMHIAPA IJIOCKOCTHIO MOIYy4YaThCs (PUTYPHI,
OTJIMYHBIE OT Kpyra, NPsSMOYTOJIbHUKA U 3JUIHUIca’?

IIpakTueckas padora Ne32
Ilap u cepa, ux ceuenus
Llenv pabomur: cmyoenm OONHCEH:
3Hamb.
- oTIpeJIeNIeHre T1apa, cheprl, UX FITEMEHTOB;
yMemb:

- CTPOUTH CEUCHUS IIapa.
3aoanus 015 CamoCmoAmMeabHO20 PeUleHUsL:

1) ap, paguyc koToporo paBeH 41 1M, epeceyeH MIOCKOCThIO HAa PACCTOSIHUM 9
M OT IIeHTpa. BeraucnuTe miomaas MoIy4YuBIIETOCS CEUCHHUS.

2) Yepes cepeuHy paauyca miapa npoBeJeHa NepueHAuKyIsIpHas K HeMy
I0CKOCTh. Kak oTHOCHUTCSA III0MIa1b MOJIYyY€HHOTO CEUEHHS K TUIOMIAa U O0IbIIOTO
Kpyra?



3) Paguyc mapa paBeH 63cM. Touka HaXOAUTCS HA KacaTeIbHOM MIOCKOCTH Ha
paccrosiHuu 16 cM OT TOukM Kacanusi. HaiiTu ee kpaTyaiiliiee pacCTOsIHUE OT
MMOBEPXHOCTH 1Iapa.

4) Pamuyc mapa R. Uepes KoHel[ paauyca IPOBEAEHA ITIOCKOCTh MO yrioM B 60°
K HeMy. Haittu mmomanpe ceuenus.

5) Ha nmoBepXHOCTH 11apa AaHbl TPU TOUYKU. [IpsiMosinHeiHbIe PACCTOSHUS MEXKTY
HuUMHU: 6 cM, 8 cM u 10 cm. Paguyc mapa paBen 13cM. Pagnyc mapa pasen 13cm.
Haittu paccrostHue ot neHTpa mapa 10 IIOCKOCTH, MPOXOJAILIEH Yepe3 3TU TPU
TOYKHU.

KOHmPOJleble eonpocwol:

1. [aiite onpenenenue mapa, chepsl.
2. 3anumwmre Gopmyibl mioniaau chepel, oobema mapa.
3. IlpuBenute nmpuMepsl B3aUMHOTO PACHOIOKEHUS C(Eepbl U TNIOCKOCTH.

IIpakTuuyeckas padora Ne33
BoiunciieHue 00eM0B TeJ1 M TOBEPXHOCTE BpallleHust
Ilenv pabomer: cmyoenm 0odicen:
3Hamy:
- ¢opMyJibl 0OBEMOB TEJI U MOBEPXHOCTEN BpPAILICHHUS;
ymemy:
BBIYHCIIATH 00BEMBI TEJ M IOBEPXHOCTEH BpaIeHUSI.
3aoanus 011 camocmoaAmenbHO20 peueHuA:

1) U3mepenus mpsiMoyroiabHOTO Napajuienenunena: 15 v, 50 m u 36 m. Halitu
pedpo PaBHOBEIMKOIO €My KyoOa.

2) Nzmepenus npsimoyroiasHoro opyca: 3 cm, 4 cm u 5 cm. Ecnii yBenmuuuTh
KaXJ10€ €ro pedpo Ha X cm, TO IIOBEPXHOCTh yBenuduTes Ha 54 cm’. Kak
YBEJIUYUTCS €ro 00BbeM?

3) OceBoe ceyeHue MWIMHIpa — KBaApart, AUaroHaib KOToporo pasHa 4. Haiitu
0o0beM HWIHH/PA.

4) OcHOBaHHUEM MUPAMU/IbI CIIYKUT MPSAMOYTOJIbHUK CO CTOPOHAMHU 9 v 1 12 m,
KaXk/10€ 13 OOKOBBIX pedep paBHO 12,5 m. HaliTu 00beM upaMu/ibl.



5) OcHOBaHMEM MUPAMUJBI CITYKHUT PaBHOOEPEHHBIN TPEYTOIbHUK, Y KOTOPOTO
paBHBIE CTOPOHBI TI0 6 ¢, a oOcHOBaHME § cm. bokoBEIE pedpa paBHBI MEXIY COOOM
U paBHbI 9 cu. Haiitn 00bemM nupamMuabl.

6) B npsimoMm mapasenenuneie CTOPOHbI OCHOBaHUS PaBHBI 8 cv U 15 cm u
00pasyroT yroa B 60°. MeHblas 1uaroHais napauleleluIeaa COCTaBIIEM C
ITIOCKOCTBIO OCHOBAHUS YTOJI 30°. Haiiti 00beM napasuiesienumne a.

7) BoicoTa u 006pa3yrorias KoHyca OTHOCSTCS Kak 4:5, a 00beM KOHyca paBeH 967
cv’. HaliTv TIOJTHYHO0 TIOBEPXHOCTH KOHYCA.

KOHmPOJleble eonpocwol:

1. 3anummre Gopmysibl 00BEMOB TeJl ¥ TOBEPXHOCTEN BpalllCHHUS.

IIpakTnueckas padora Ne 34
BolrunciieHue Npou3BOAHBIX CJI0KHOM PyHKIUU
Lenv pabomwi:cmyoenm 0onxceH:
3Hamy:

- CUCTEMY U OIpEICICHUE TMPOU3BOJHOW, BTOPOM MPOU3BOJHOU U
MPOU3BOAHBIX BBICIIUX MOPSIKOB;

- Ta0JMYHBIE PEIICHHUsS] TPOU3BOJHBIX 3JIEMEHTAPHBIX (DYHKIUH, B TOM
qucliie 00paTHBIX TPUTOHOMETPUUECKUX (PYHKITUH;

- TpaBUJIa BBIUYKUCIEHUS TPOU3BOAHON CIOKHON QYHKIUU;
ymems:

- HaxOJUTh MPOU3BOJIHYIO CIIOXKHOHN (DYHKITUU;
- HaxOAUTh BTOPYIO IMTPOU3BOJIHYIO U MPOU3BOIHYIO BBICIIUX MOPSIAKOB.
3aoanus 015 CaAMOCmMOAMEIbHO20 PEULEHUSL:

Brruncnure 3HaueHUE «CIOKHOW» IPOU3BOJHOM B YKA3aHHOW TOYKE:

1 Bapuant 2 Bapuant
1) flx)=sin’x;f (n/4); 1) flx)=cos’x;f(=n/4);
%) flx)=Incosx; f (~/3); 2y flx)=Insinx; (n/6);
3) [ (x)=sin2x—cos'x;f (0); 3) [ (x)=sin’xvrcos2 ;£ (0);
4y f(x)=Intgx;f (n/4); 4y f(x)=Inctgx; f (-n/4);




5) flx)=e"";f(0).

sy f(x)=e“;f (n/4).

3 BapuaHT
1) f(x)=lnsin®x; f (n/4);
2y flx)=cos’ ¥ f (Vml2);
3) f(x)=2sin"xcos x;f (n/2);
4) flx)=tg"3x;f (0);

5) f(X )ZBSin2X—3€COS2X;f'(O).

4 BapHanT

1) flx)==2sin’x;f (~m/4);
2) f(x)=Incosx;f (m/3);

3) flx)=2sin2x+3cos3x;f (0);
4) f(x)=Intgx;f (n/4);

5y f(x)=e*"*;f(0).

5 BapuanT

1) flx)=Incos"2x;f (n/8);
2) flx)=sin*x+cos’x;  (n/4);
3) flx)=Invcos2x;f(n/8);

4) f(x)=Intg2x;f (n/8);

5) f(X ):ecos2x_2esin2x;f'(n/4).

6 BapHanT
1) flx)=lntg”2x;f (n/24);

2) f(x)=cos’x;f (n/4);

3) flx)=sin*x—cos’x;f (m/4);
4) flx)=e" e f(n2) .

sy f(x)=InVsinx;f(n/4).

7 BapuaHT

1) flx)=Incos 4x;f (n/16);
2) f(x)=4cos’x;f (n/4);
3) flx)=4sin’2x;f (n/8);

4) f(x)=Intg3x;f (n/12);

sy [lx)=e™ e ™ ().

8 BapuanT

1) f(x)=Invsinx;f(n/8);
2) f(x)=cos'3x;f (n/6);
3y fx)=InVigdx; f (n/12);
4) flx)=arcsindx+e™;f (0);

5) f(x)=5arccosVx;f (1/2).

9 BapuaHT

1) f(x)=Inveos2x;f(-n/8);

3y flx)=InVetg3x;f (-n/12);

2) f(x)=sin*6x;f (n/3);

4) f(x):arctg&;f'(lm);




5y flx)=5arccosy1-x;f (1/2).

KOHmPOJleble eonpocwol:

1. ChopmynupyiiTe mpaBwia BBIYKCICHUS  MPOW3BOIHBIX  CIIOXKHOU

(GyHKUIHU.
2. YUto Ha3bIBAETCS BTOPOM MPOU3BOJHOMN TaHHON (GyHKIUU?

IIpakTnyeckas padora Ne 35
HaxoskaeHue HauMeHb11ero, Han0oJIb1Iero 3Ha4eHus1 QyHKINU Ha OTPe3Ke
Henv pabomui:cmyoenm oondncen:
3HAMb.

- OmpeleseHUE TOYEK MaKCuMyMa (MUHUMYMa) QYHKIUY;
- 3aBUCUMOCTb NOBEACHUS (YHKLIUU OT 3HAKA IIEPBOM MIPOU3BOJIHOM;
ymemy:

- IPUMEHATh NEPBYK MPOU3BOAHYIO [UISI HAxXOXJIEHUS MPOMEXYTKOB
MOHOTOHHOCTH (DYHKIINH;

- HAXO/IMTh HAMEHbIIIee, HauOoIbllIee 3HAUeHNUE (DYHKIIMU Ha OTPE3KE.
3aoanus 014 CamoCmoAmMeabHO20 PeUeHUsL:

Haiinute HaumeHnbIiee 1 HanbobIIee 3HAYCHHS QYHKIIUN B 3aTaHHBIX
MMPOMEKYTKAX:

2

1) y=—6x+x"+13 Ha npoMexyTke [0; 6];
2

2) y:8—0,5X Ha ITPOMEIKYTKE [‘2; 2]:

1, 1,
==x"—=x
=5

3) 3 Ha nmpomexyTke [1; 3];
_r2_ 3
4) Yy=6X"—X" uampomexytke [-1; 6];
3 2
5) y=x —-3x"-9x+35 g3 npoMexKyTKe [-4; 4];
2.3
6) Y=—24x+9x" —x"+10 ga npomexyrxe [0; 3];

o r.2, 1 3
Y=X—2X"+=X
7) Ha IpoMexyTKe [-4; -1];



1.3
8) 5 5 3 Ha npoMexyTke [-3; 1];

)’=—3x—%x2+lx3

9) 3 Ha IpoMexyTKe [-5; 0].
Konmponsnsie sonpocwi:

1. ChopmynupyiiTe npaBuia BBIYMCICHUS HAUMEHBLIETO W HAMOOJBLIETO
3HauYeHUA (PYHKIIUU Ha POMEKYTKE.

IIpakTnueckas padora Ne 36
IHocTpoenue rpagpukoB pyHKuU
ILlenv pabomur: cmyoenm 00adiCeH:
3Hamy:

- 00I1YyI0 CXEMY MOCTPOEHHUsI rpaMKOB (PYHKIUH;
ymemy:

- HCChenoBaTh (PYHKITUIO C TIOMOIIBIO TIEPBO, BTOPOW MTPOU3BOIHOM;
- CTpOUTH rpa@uKu GyHKIIHIA.
3aoanus 0141 CamoCmoAmeabHO20 peuleHusL:

Uccnenyiite ciemyromue GyHKINHU U IIOCTPOUTE WX TpadUKH:

1 BapuanT 2 BapuaHT 3 BapuaHT
y:—x4+8x2+9 ] y=x"-3x _ y:x3+6x2+9x+8

4 BapuaHT S BapuaHT 6 BapuaHT
y:x4—5x2+4 . y:x3—6x2+9x—3 ) y:x3—12x+4

7 BapuaHT 8 Bapuanr 9 BapuaHT
y=—x+x y:%x“—%xz y=%x3—2x2

KOHmPOJleble eonpocwol:

I. Uro Ha3biBaeTcsi OOJAcCThIO ONpENENEHUs U OO0JIACTBIO 3HAYEHUU
byHKUIMHA?

2. IlpuBeguTe npuMepsl NPUMEHEHHsS  IEPBOM  INPOM3BOAHOM K
HcCcleIOBaHuI0 (DYHKITUU.



3. IlpuBenutre mpuMepsl NOPUMEHEHHS  BTOPOM  IPOM3BOJHOM K
MCCJIETOBAHUIO (DYHKIIHUH.
4. PacckaxuTe OOIIYyI0 CXeMy HCCIEIOBAaHUS W TMOCTPOCHHS Tpaduka

(GyHKUIHU.

IIpakTnueckas padora Ne 37

BoiuucieHue HeomnpeaeJeHHbIX HHTErpajioB MeTOI0M 3aMeHbI
nepeMeHHOoM
Ienv pabomwr: cmyoenm 0ondicen.

3HAMmMb.

- TabNMIly 3HAYEHUU HEONpPEIeICHHBIX HHTErPaJIOB;
- CyTh METOJIa 3aMEHbI IEPEMEHHOI B HEONPEEIICHHOM UHTErpale;
ymemy:

- BBIUUCIATH HEOMNPEICICHHbIC HHTETPAIbl METOJIOM 3aMEHbI IEPEMEHHOM.
3aoanusn 014 CamMOCmMOAMEIbHO20 PEULeHUSL:

Brraucnurte CICaAyromue HHTErpajibl METOAOM 3aMCHBI nepeMeHHoﬁ:

1 BapuanT 2 BapuaHT 3 BapuaHT
2,7)5 4_12,3 6xd
3 f(x+3) xdx ; 1 f4(x 1)°x dx : flxzx
1) xf
f 2X 1dx fSlIl\/X f xdx
2) X7 2 : 2y 4x+l
3) [ cos’xdx . d [ (7-20fdx
’ 3) f(4—3x)2 3) ;
Isin?)xdx ’ 3
2+€0s3 K TPY) —d
4) +C0S3 x 2 f\/(3X+1)2dX | 8 4D X
4 BapuaHT S Bapuanr 6 BapuanT
dx sin 2 xdx (x3+1)x2dx .
1) f(5x+1)3 : 1) fl—cost D f ’
f 3 i f dx 5 f 1-;lnxdx -
2) 12—X ; 2) /4_9x2 ; ) 9
f xdx
3) f(St—l)4dt ; 3) f(2x3—3)2x2dx : 3) (5x%+1)




3) f3x2v2x3—1dx ,

b

" [anl1-3fax

3) f(x4—2)2x3dx .

b

dx

X
4) fSlIl g

V(—4x+1 P dx X dx 10
4) f . 4) f(5x4+3)5 4) f1_4xdx
7 BapHAHT 8 BapuanT 9 BapuauT
e N [ X +5dx , [y Jsindxde
f X" dx fcosxdx 2 ‘[X“II—Xde ‘
V1-x 2) " Wl-sinx ’

lede
3) (5x%+1f
IM
4) V1+3sinx

KOHmPOJleble eonpocwol:

1. Kakas @yHkiust Ha3bIBaeTCs epBOOOpa3HOM sl GYHKUUU f(X), IpU X €

(a; b)?

2. UTo Ha3bIBa€TCA HEOMPEAEIECHHBIM UHTETPATIOM ?

3. Ilepeuncnure OCHOBHBIC (POPMYJIBI HHTETPUPOBAHMUS.

4. ChopmynupyiiTe CyTh METOAA HEMTOCPEJACTBEHHOT'O HHTETPUPOBAHHS.
5. ChopmynupyiTe CyTh METOJIa 3aMEHBI IIEPEMECHHOM.
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IIpuiokeHus onpeeIeHHbIX HHTErPaJIoB
Hens pabomui:cmyoenm oondxicen:

3HAMb.

- TabnuUIly 3HAUYCHUI HEOMPEICTICHHBIX HHTETPAJIOB;
- c1ocoObl BBIUYKCIEHUS ONPEIEICHHBIX HHTETPAJIOB;

ymemy:

- pfluaTh NPUKIAIHBIC 3a4da49M C IIOMOIIBIO OIIPCACIICHHOI'O MHTCTpaJia.

1 Bapuant

CKOpOCTb JIBUKEHUS
TOYKH U3MCHSICTCS T10
3aKOHY

V=(-3£+12¢) m/c.
Haiitu iy Ts,

2 BapuaHT

Ilox neicTBUEM CHITEI
80H npyxuHa

[TepBoHauanbHas qIuHA
npy>kuHsl paBHa 0,15m.
Kakyro paboty Ham0

pactsruBaercs Ha 0,02u.

3 BapuaHT

[IpyxuHa B CIOKOMHOM
COCTOSIHUH UMEET
mHy 0,2m. Cuina B
S0H pactsaruBaet
npyxuny Ha 0,0 Lw.
Kakyro paboTy Haz0




MPOWUICHHBIN TOYKOU OT
Hadajia IBMKCHUS 110 €€
OCTAHOBKH.

COBEPIIIUTH, YTOOBI
pactanyTh e€ 10 0,217

COBEPIITUTD, YTOOBI
pactaHyTh €€ ot 0,22 1o
0,32 m?

4 papuaHT

[Ipu cxxaTun Npy>KUHBI
Ha 0,05m 3aTpaunBaercs
pabota 25/c. Kakyto
paboTy HEOOX0UMO
COBEPIIUTD, YTOOBI

S BapuauT

CKOpOCTb IBUKEHHUS
Touku V=(61+4) m/c.
Havitn myTs,
NPOWJACHHBIN TOYKOM 3a
5 ¢ OT HavaJIa ABU>KEHMUSL.

6 BapuaHT

CKopoCTb IBUKECHUS
Touku V=(-3+18¢) m/c.
Havitn iy Th,
MPOWICHHBIM TOYKOU OT
Hayaja ABUXKEHUS JI0 €€

CKOpOCTb JIBUKEHUS
Touku V=(8¢7+2¢) m/c.
Haittu nyTs,
MIPOMJICHHBIN TOUYKOH 3a
2-10 CEKyHIY.

[Ipy»xuna pactaruBaercs
Ha 0,02m o neficTBUEM
cuisl 60H. Kakyto
paboTy MPOU3BOIUT 3Ta
CUJIa, pacTsruBas
npyxuny Ha 0,12u?

CKaTh MPYKUHY Ha OCTaHOBKH.
0,1m?
7 BapuaHT 8 Bapuant 9 BapuaHT

CKOpOCTb IBUKECHUS
TOYKH U3MEHSIETCS T10
3aKOHY

V=(9£-8¢) m/c. Haiitn
IIyTh, POWICHHBIN
TOYKOM 3a 4-10 CEKYH]Y.

KOHmPOJleble eonpocwol.

1. IlpuBeguTe MpuMepbl IPUIOKEHHUS ONPEAETIEHHBIX HHTETPAJIOB.
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Pemenue 3aga4 Ha nepedGOp BApHAHTOB

Lenv pabomwr: cmyoenm 0odicen:

3HAMb.

- OMPEICIICHNE COCITMHEHUM, X BUJIOB;

- OIIPCACIICHUC BCPOATHOCTH,

- TCOPCMBI CJIOKCHUA, YMHOKCHUA BepO}ITHOCTeﬁ;

ymems.

- M0 YCJIOBHIO 3aJa4M pa3invaTh BUJIbI COCTUHEHU;
- BBIYUCIATH pa3HbIC BUJIbI COCTUHEHUMN;




= BBIYHUCJIATBH BEPOATHOCTD COOBITHH.
Pemutn cdieayromue 3agadn, UCIIOJIb3Yys OIIPCIACIICHUC COquaHHﬁ, HNX BUOOB:

1 BapuanT

1) CkombKO  ABY3HAUHBIX  YHCEN
MOXHO cocTaBuTh U3 1udp 1, 3, 5, 8,
9 Tak, 4TOOBI B KaXKJIOM YHCJIC HE
OBLIIO OJTMHAKOBBIX ITUGP?

2) U3 6 OTKpBITOK HalO BbIOpaTh 3.
CKOJIBKMMH CITOcOOaMH 3TO MOKHO
caenarn?

2 BapuMaHT
1) CkonbkuMH  croco0aMd  MOTYT
pPa3MECTUTBCS 5 YeJOBEK BOKpYT

KpyrJioro crojua?

2) CKOJIBKUMH CHOCO0AMU  MOYKHO
COCTaBUTH (hyiar, COCTOSIIINI U3 TPex
TOPU3OHTAIBHBIX TIOJIOC Pa3TUYHBIX
I[BETOB, €CJTM UMEETCSI MaTepHaJl CEMH

Pa3IMYHBIMUA CIIOCOOAMHM 3TO MOYKHO
caeaTn?

2) CkonbKO Pa3IMYHBIX
A TU3HAYHBIX qucel MOYKHO
coctaButh u3 mudp 0, 1, 3, 5, 7 Tax,
9TOOBl B KaXXJIOM 4YHCIIE HE OBLIO

A3 1 4 Pa3IMYHBIX [[BETOB?
- 3
3) Pewmre ypasuenne: 207 3) Pewmnre ypaBHeHHeE: 0x=A4,
3 BapuaHT 4 BapuaHT
1) I3+ 10 xawgupatoB  HyHO | 1) bpuragup nomxeH OTHpaBuUTh Ha
BBIOpaTh 3 YeJIoBeKa Ha | paboTy Opuramy u3 3 UeJOBeK.
KOH(EpEHIIHIO. Cxonbkumu | CKOBKO ~ TakuxX  Opurag  MOXHO

COCTaBUTH U3 § UEIIOBEK?

2) Ha coOpanuu MOJKHBI BBICTYTIHUTH
5 uenoBexk (4, b, B, I, /]). CkonbKuMu
croco0aMy MX MOXHO Pa3MECTUTh B
CIIUCKE  BBICTYMAWOUIUX, eciu A
JIOJIKEH BBICTYIIATh ITEPBHIM?

1) CkoapkuMH criocobaMu  MOXKHO
pacCTaBUTh HA MOJIKE 6 KHUT?

2) CKOJIBKMUMH CTOcOo0aMH  MOYXHO
BBHIOpaTh TIJIACHYIO M  COIVIACHYIO
OYKBBI U3 CJIOBA <OKypHaID»?

OJIMHAKOBBIX UGP? 3) Pewure YpaBHEHHUE:
3) Permure ypaBHEHHE: | () A° = A’
4 5 X= X
30A,_,=A,
S BapuanT 6 BapuanT

1) CxoapkuMH CcHoco0aMH  MOXKHO
COCTaBHUTh CIIMCOK M3 6 UeIOBeK?

2) CkonbkuMH criocobamu coOpaHue,
cocrosmiee n3 18 yenoBek, MOXKET U3
CBOET0 COCTaBa BBIOPATH

x_1 npenacenaTens coOpaHusi U cekperapsi?
A3 12 3) Pemure ypaBHEHHE:
3) Pemute ypaBHeHue: X x=1_ ,3
4 C'x+2 _Ax
7 BapuaHT 8 BapuanT
1) Cpenu nepecranoBok u3 mudpp 1, | 1) B IaXMaTHOM TypHHUpPE
2, 3,4, 5 CKOIBbKO TaKHUX, KOTOPBIE HE | IPUHUMAIIH yyacTtue 15




HaynHaroTCs nudpamu 3 v 57? IaXMaTUCTOB, MPUYEM KaXAbld U3
2) U3 ropoga A B ropoa B BegyT 6 | HUX chIrpan TOJBKO OJIHY MapTHIO C
nopor, a u3 ropoaa B B ropox C —3 | kaxapiM ©3 oOCTalbHbIX. (CKOJBKO
noporu.  CKOJIBKMMH  CIIOCOOAMU | BCETO MapTHMl  CBITPAHO B ATOM
MOYKHO MONACTh U3 ropoaa A B ropof | TypHupe?

C? 2) Umeercs 8 map  mepyaTok
3) Pemmure CHUCTEMY: | pa3lIMYHBIX pa3MepoB. CKOJIBKUMU
{ y y-l- " crocob6amMu MOXHO BBIOpaTh U3 HHUX
l AX:9 AX (J(,(,(, OJHYy TIepyaTKy Ha JIEBYIO PYKY H

OJIHy TIEpYaTKy Ha MPaBYIO PYKY Tak,
YTOOBI ATH TMepyYaTKU OBLIU Pa3HBIX
pa3MepoB?

0=0 i

3) Pemure cucremy: ’

9 BapuaHT

1) 'pynmna yyamnmxcst u3ydaeT ceMb Y4eOHBIX TUCIUTIINH. CKOJIBKUMU
croco0aMu MOKHO COCTaBUTh PacUCaHUE 3aHATUN Ha TTOHEACIbHUK, €CIIU B
ATOT y4€OHBIHN I€Hb TOJDKHO OBITH YETHIPE PA3IMIHBIX ypoKa?

2) CxonbKo MaTueii Oynet chirpaHo B ¢yTOOIHHOM YEMITMOHATE C YYACTHEM
16 koMaH/, €CJIM KaX/ble JIBE KOMaH]Ibl BCTPEUYAIOTCS MEKy COO0M OauH
paz?

5 . A6
Ajgt Ay

4
A18

3) Beruncnuts:

Konmponmwe eonpocwet:

1. [aiiTe onpeneneHne COeAMHEHUS, UX BUABI?
2. IlpuBenute popmyJibl AJisl BBIYMCIECHUS PA3HbIX BUAOB COCUHEHUM.
3. Jlaiite ompeneneHue ciaydailHOro coObITHs, WX BuUAbL. [IpuBegute
PUMEDBI.
4. JlaiiTe KJIACCUYECKOE ONPEACIICHUE BEPOSITHOCTH.

IIpakTnueckas padora Ne 40
CioxeHne 1 YMHOKEHHE BEPOSATHOCTEH

Lenv pabomur: cmyoenm 00.194CeH:



3HAMb:
- TEOPEMBI CII0KEHUSI, YMHOKEHHUS BEPOATHOCTEN;
ymems.

- BBIYHUCIISITH BEPOSTHOCTb COOBITHH.
3aoanus 015 CamoCmoAmMeabHO20 PeUleHUsL:

Pemute 3aJ1a4u, UCII0JIb3Ys TCOPCMbI CII0KCHHUA, YMHOXKCHUA BCpOHTHOCTGfI:

1) B nepBoii ypue naxonsarcsa 10 Genbix u 4 4epHBIX 1MIAPOB, a BO BTOPOU 5 Oembix
1 9 depHbIX mapoB. M3 ka0 ypHbI BBIHYJIH 110 1apy. KakoBa BEpOATHOCTD
TOTO, YTO 00a IIapa OKaXyTCsl YePHBIMU?

2) Tpoe ydamuxcsi Ha IK3aMeHe He3aBUCUMO JPYT OT Jpyra peuiatoT OJHY U Ty ke
3agady. BeposTtHocTH ee pelieHus: 3tumu ydanumucs pasasl 0,8, 0,7 u 0,6
COOTBETCTBEHHO. HaliiuTe BEpOSITHOCTH TOTO, UTO XOTS OBl OJIMH YYaIIUHCS
peluT 3a/1a4y.

3) DkcneAuIus U3aTeNbCTBA OTIPABIIIA Ta3€Thl B TPU MOYTOBBIX OT/ACIICHUS.
BepoaTrHoCcTh CBOEBPEMEHHOM 1I0CTABKU ra3eT B epBoe oTAesieHue pasHa 0,95, Bo
BTOpoe — 0,9, B TpeThe — 0,8. Haiitu BeposSTHOCTH CIETYIONINX COOBITHI:

a) TOJIBKO OJTHO OTJEJICHHE MOIYUYUT T'a3eThl BOBPEMS;
0) XOTs1 ObI OJTHO OT/ICJICHUE MOJYUYUT Ta3€Thl C OMO3aHUEM.

4) BeposATHOCTB XOTs1 OBbI OHOTO MONAJAaHUs B LEIb PU YETHIPEX BBICTPENAX
paBHa 0,9984. HaliTn BEpOATHOCTH ONAAAHUSA B LIEJIb IIPA OJHOM BBICTPEIIE.

KOHmPOJleble eonpocasl:

1. CdopmynupyiTe TEOPEMbI CIOKEHUS, YMHOKEHHUS BEPOSTHOCTEH.

IIpakTnueckas padora Ne 41
IlonsiTHe 0 HE3ABUCHMMOCTH COOBLITHM
Llenv pabomui: cmyoenm OONHCEH:
3Hamb.
- OTpe/IeJICHNEe He3aBUCUMBIX COOBITHH;

- TEOPEMY YMHOXEHHUS BEPOSITHOCTEN;



yMems:

- BBIYHCIIATH BEPOATHOCTH HE3aBUCHMBIX COOBITHIA.
3aoanus 011 camocmoamenbHO20 peuenHu:

1) BeposiTHOCTB TOTO, UTO B MarazuHe OyjeT NpojiaHa rmapa My»ckoit o0yBu 44-ro
pasmepa, pasHa 0,12; 45-ro — 0,04; 46-ro u 6omabiero — 0,01. Haiftu BeposITHOCTh
TOro, 4YTO OYJIET IpoIaHa mapa My>KCKoi 00yBH He MeHbIIe 44-10 pa3Mepa.

2) [Ipu ycnoBusx 3agaun 1 HalTH BEPOSITHOCTh TOTO, YTO OYEPEAHON OyieT
poJiaHa mapa o0yBU MeHbIIe 44-T0 pa3Mmepa.

3) B simuke HaxoAsTCs S pe3loB: JIBa U3HOLIEHHBIX U TPU HOBBIX. [Ipon3BoauTcs
JIBa IIOCJICOBATENBHBIX U3BJICYEHUS Pe3L0B. ONpeneauTs YCIOBHYO BEPOSTHOCTD
MTOSIBJICHHS] U3HOILLIEHHOTO Pe31a TP BTOPOM U3BJIEUEHHUH IIPU YCIOBUH, YTO
U3BJICYCHHBIN B IIEPBBIN pa3 pe3ell B ALK HE BO3BPAILACTCA.

4) B ypHe HaxonsaTcs 5 OenbIx mapoB, 4 yepHbIX U 3 cuHux. Kaxaoe ucneitanue
COCTOWT B TOM, UTO HayAady W3BJIEKAIOT OJUH I1ap, HE BO3BpAIas €ro B ypHY.
HaiiTu BeposITHOCTH TOTO, YTO TP MEPBOM UCIIBITAHUU TOSIBUTCS OEJIbIN 11ap
(coOmbiTHE A), IpU BTOPOM - YEpHBIH (COOBITUE B) U NPU TPETHEM — CUHUMN

(cobbiTue C).
Konmponvnsie sonpocer:

1. JlaiiTe onpenesieHHEe HE3ABUCUMBIX COOBITHIA.
2. Kakwue coObITHS Ha3bIBAIOTCS MONAPHO HE3ABUCUMBIMU?

IIpakTuueckas padora Ned2
JuckperHas cayyaliHasi BeJIMYUHA, 32aKO0H ee pacnpenejieHust
Hens pabomer: cmyoeum Ooicen:
3HaMb:
- OIIpEJEIEHNE TUCKPETHOM CIIy4YallHOM BEJINYMHBIL;
ymems:

- CTPOUTh MHOTOYTOJIbHUK (TIOJIMTOH) paclpenesieHus] JTUCKPETHOMN
CIIy4YallHOM BEJIMYUHBI;

- COCTaBJIITh 3aKOH pacHpeIeSICHHs JUCKPETHON CTyYaiHOW BETUYHHBI.
3aoanusn 012 CamMoCmoAmeabHO20 peuteHus:



1 BapuaHT

1) [TocTpouTh MHOTOYTOIBHUK
(TOJUTOH) pacnpeieieHus
JUCKPETHOW CIIy4alHOM BEJIMYUHBI X,
3aJIaHHOM 3aKOHOM PacpeIeTICHUS:

x [2]4]5]6
» 03010204

2) Ctpenok Aenaer o MUILIEHHU TPU

BbICTpenia. BeposTHOCTh monajgaHus B
MUIIEHb TPU KaXKJIOM BBICTpEIIe
paBHa 0,3. [locTpouts psin
pacnpeziesieHus Yucia NonagaHui.

2 BapuMaHT

1) [TocTpouTh MHOTOYTOIBHUK
(TOTUTOH) pacnpeeieHUs
JUCKPETHOW CIIy4alHOUW BEJIMYUHBI X,
3aJIaHHOM 3aKOHOM PaclpeIeTICHUS:

X 10| 15| 20
p 10,110,71]0,2
2) CocTaBUTH TaOJIUILY

pacnpeaeneHust BEpOATHOCTEN
CIIy4aliHOTO YMCJIa OYKOB,
BBINABIIIETO HA BEPXHEHN IpaHu
UTPAJILHOTO KyOHKa IIPU OJHOM
no10pachIBaHUH.

3 BapuaHT

1) IlocTponuTh MHOTOYTOJIBHUK
(mOJIUTOH) pacnpeeeHust
JUCKPETHOU CIIy4alHOU BEJIMYUHBI X,
3aIaHHOM 3aKOHOM paCHpEIECICHHUS:

X | 10| 20| 30| 40
p 1030102 0,4
2) UrpanbHyto KOCTh OpOCaroT

nBaxael. CydaiiHas BennunHa X —
CyMMa OYKOB IIPU 000UX
nonoOpaceiBaHusix. CoOCTaBUTh
Ta0IUILy pacipeaesICHUs

4 BapuaHT

1) ITocTponuTh MHOTOYTOJIBHUK
(mOJIUroH) pacnpeeneHust
JUCKPETHOU CIIy4alHOU BEJIMYUHBI X,
3aIaHHOM 3aKOHOM paCHpPEIECICHHUS:

X |5 10 | 15| 20
p 1011030204
2) B xopobxe Haxoasrcs 7

KapaHallien, U3 KOTOPbIX 4 —
KkpacHble. Haynauy 6epyT Tpu
kapanaama. Kakou 3akoH
pacrnpenesieHuss UMeeT CllydaHast

BEPOSATHOCTEHN. BEJINYMHA, 03HAYAOLIAS] YUCIIO
W3BJICYEHHBIX KPACHBIX KapaHAAIIen?
S BapuaHT 6 BapuanTt

1) [TocTpouTh MHOTOYTOIBHUK
(TOJUTOH) pacnpeeieHUs
JUCKPETHOW CIIy4alHOUW BEJIMYUHBI X,
3aJIaHHOM 3aKOHOM paclpeIeTICHUS:

X |2 |4 |5 6
p (01(0,210,5]0,2

1) [TocTpouTh MHOTOYTOIBHUK
(TOJUTOH) pacnpeeieHus
JUCKPETHOW CIIy4alHOUW BEJIMYUHBI X,
3aJIaHHOM 3aKOHOM PaclpeIeTICHUS:

x[1]27]31]4
» (02040103




2) CoctaBuUTH TAOIUIY
pacrnpeneseHus BEpOsSITHOCTEN
CIIy4alHOI'0 YMCJa OYKOB,
BBITIABIIIETO HA BEpXHEU rpaHu
UTPAJIBHOTO KyOUKa MPU OJTHOM
noAOpachIBaHUHU.

2) Ctpenok jaenaeT 1o MUIIICHHU JIBa
BbICTpena. BeposTHOCTH momnaianus B
MUILIEHb TPU KaXOM BBICTpEIIE
pasHa 0,3. [Toctpouts psan
pacnpeaeneHus Yucia momnaIaHuim.

7 BapuaHT

1) [TocTpouTh MHOTOYTOJIBHUK
(moJIMroH) pacnpeeneHust
JACKPETHOW CIIy4allHOM BEJIMYHHBI X,
3aIaHHOM 3aKOHOM pachpeieICHHUS:

X |1 |4 |7 10
p 1031041020,
2) B xopobOxe HaxoasaTcs 9

KapaHJalleH, U3 KOTOPBIX 4 — CHHUE.
Haynauy 6epyT TpH KapaHaia.
Kakoii 3ak0H pacripeeseHusI IMeeT
CilyyaiiHasi BeTMYMHA, O3HAYAOIIIAs
YHUCJIO U3BJICUEHHBIX CUHUX
KapaHaameun?

8 Bapuanr

1) [TocTpouTh MHOTOYTOJIBHUK
(mOJIUroH) pacnpeieeHust
JACKPETHOW CIIy4allHOM BEJIMYHUHBI X,
3aJIaHHOM 3aKOHOM paclpeieIeHUs:

X | 10305
p 10310510,2
2) UrpanbHyto KOCTh OpOCaroT

TpyxAbl. CityyaliHasi BenuuuHa X —
CyMMa OYKOB IIpU TPeX
nojopaceiBaHusX. COCTaBUTH
TaOJIMILy pacupeeeHus
BEPOATHOCTEMN.

9 BapuaHT

X |2 | 4 5 6
p (030,110,204

yucJiia ImonagaHui.

1) [TocTpouTh MHOTOYTOJIBHUK (IIOJIUTOH) paclpeaeeHus: JUCKPETHOM
CIIy4allHOW BEJIMYMHBI X, 34JaHHOU 3aKOHOM pPaCIPEIEICHHUS:

2) Ctpenok AenaeT o MUILIEHH YEThIpe BbICTpena. BeposSTHOCTh monagaHus B
MUILEHb NPH Kaxa0M BbeIcTpeie paBHa 0,2. [TocTpouts psin pacnpeneneHus

KOHmp()Jleble eonpocwot.

1. Haiite onpezeneHue Cliy4aiiHOTO COOBITHSI.
2. UYrto Ha3bIBaeTCS CIy4allHOW BETUYHMHON?
3. IlosicHuTE 3aKOH pacrpeneneHus JMCKPETHON CIIy4YalHOM BEJIMYUHBI.

IIpakTuueckas padora Ned3




Pemenue NPAKTUYICCKHUX 3aJa4 ¢ IPUMCHCHUEM BEPOATHOCTHBLIX METO/10B

Ilenv pabomur: cmyoenm O0odicen:

3Hamov.

- Cl)OpMy.HBI IJI1 BBIYUCJIICHUA MATCMAaTUICCKOI'O OKUAaHUA, JTUCIICPCUH, CPCIHETO

KBaJIPATUYHOTO OTKJIOHEHUS TUCKPETHOMN CIIyYailHON BEJIMUUHBI;

ymemu:

- BBIUYUCIIATH

MaTCMaTHYICCKOC

OXXHUJAaHUE, JIUCIEPCHIO,

KBaJIPaTUYHOE OTKJIOHECHUE AUCKPETHOM CIYYaWHOW BEJIUYMHBI.

1 BapuaHT

1) Monety noa0pacsiBaiotT 7 pas.
Haiitu MmaTremaTudeckoe oKujgaHue,
JTUCIICPCHIO YHCIIa TTOSIBJICHUH repoa.

2) Haiitu MmatemaTu4eckoe OxKuIaHue
Y JUCIIEPCUIO CIIyYaHON BEJIMYUHBI,
3aJlaHHOM TabJuIIel pactpeieTICHusI:

X (1 |3(4|6]|7

2 BapuMaHT

1) UrpanbHyto KOCTh MOAOPOCHIIN 5
pa3. Haiitu Mmaremarnueckoe
0KHJIaHUE, TUCIIEPCUIO YUCTIa
HEBBIMA/ICHUS €IUHULIBI.

2) HaitTu MaTeMaTH4eCcKOe 0KUAaHUE
Y JACTIIEPCUIO CIIyYaHOW BEJIMYUHBI,
3aJlaHHOM TaOIuIlel pacipeieIeHusI:

1) Haiftu maTeMaTnieckoe 0KUIaHue
Y JUCTIIEPCUIO CIIyYaHON BEJIMYUHBI,
3aJaHHOU TaONMUIEH pacipeleIeHNs:

X 1{4]7]10(13
p 0,1/0,1/0,3(0,4/0,1
2) Monety noadpachiBaioT 6 pas.

Haittu nucnepcuto u cpeanee
KBAJIpATUYECKOE OTKIIOHEHHUE
CIIy4allHOW BEIWYMHBI X — BBINIAICHUS
«PEIIKI.

p 0,1/0,1/0,3/0,4/0,1 X 20-110]172
p 0,1/0,2/0,3/0,30,1
3 BapuaHTt 4 BapuaHT

1) Haiftn MmaTeMaTrieckoe 0XKuaaHue
Y IUCTIIEPCUIO CIIyYaNHOW BEJIMYUHBI,
3aJJaHHOM TaOIuLEel pacnpereaeHus:

X 1 {2]31]4]|5
p 10,15/0,17/0,35|0,21{0,12
2) Monety noa0OpacsIBaioT 5 pas.

Haittu nucnepcutro u cpegxee
KBAJIpaTUYECKOE OTKJIOHEHHUE
CIIy4allHOW BEJIMYMHBI X — BBINIAICHUSA
repoa.

S BapuaHT

1) HaifTu maTeMaTrdeckoe 0XuaaHue

Y JUCTIEPCUIO CITYYAHON BEJIMYUHBI,

6 BapuaHT

1) Haiftu MmaTeMaTrueckoe 0XuaaHue
Y IUCTIEPCHUIO CIYYAHOW BEJIMYMHBI,

cpenHee




3aJlaHHOM TabJUIIel pactpeieIeHusI:

X 10| 30 | 40 | 60| 70
p 0,310,13(0,45/0,1 (0,02
3) UrpanbHyto KocTh noadpocuiiu 7

pa3. Haiitu Mmarematuueckoe
0KUJAHHE, TUCIIEPCHUIO YHCIIa
HEBBINAJCHHS €IUHUILBI.

3a/IaHHOM TabJuIIel pacnpeieNeHus:

X 1|5 [10]15]20
p 0,1(0,11{0,2(0,22(0,37
3) UrpansHyto KOCTh OAOPOCHIIN 5

pa3. Haiitu Mmaremarnueckoe
0XKUJAHKE, TUCIIEPCHUIO YHCIIa
HEBBINAJCHHS €IUHULBI.

7 BapuaHT

1) HaitTu maTeMaTrdeckoe OKuJaaHue
Y IUCIIEPCUIO CIYYalHON BEJIUYUHBI,
3aJTaHHOM TabJIUIIeH pacpeneeHus :

X 10 | 20 |30
)% 0,12 {0,375/0,5
2) [IpaBunbpHas TpeyroyibHast

MpaMujia UMEET TPOHYMEPOBAHHBIC
rpanu 1, 2, 3, 4. 3anuinTe 3aK0H
pacrpesiesieHus JIJIsl BBITTaICHHUS
HOMeEpa rpaHu, Ha KOTOPOM CTOUT
MUpaMuUa.

8 BapuanT

1) Halitu MmaTeMaTH4YeCKOE OKUIaHHE
Y IUCIIEPCUIO CITyYaliHOW BEJIMYMHBI,
3aJTaHHOM TabJIMIIeH pacpeneeHus:

X 10 | 30 | 50
p |0,175(0,35/0,475
2) UrpanbHbiii KyOMK UMeeT

MIPOHYMEpOBaHHbIC Ipanu 1, 2, 3,4, 5,
6. 3anuuiuTe 3aKOH pacipeaeICHUs
JUIS1 BBITIAJICHUSI HOMEpPA IPaHu, Ha
KOTOpPOH CTOUT KyOUK.

KOHmPOJleble eonpocwol.

1. Yto Ha3bIBaeTCsI MaTEMATUYECKUM OKHUJIAHHEM JUCKPETHOW CIly4ailHON

BEJIMYUHBI?

2. Yrto Ha3bIBaeTCs AUCIEPCUEN TUCKPETHOMN CIIy4ailHOW BETMYNHBI?
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