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1. OBHIME HOJOKEHMHA 11O INTAHUPOBAHUIO U OPTAHU3ALIMA
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

1.1. Meroanueckue pEKOMEHJIAUMKA TI0 OpraHU3alMU W  METOJIUYECKOMY
COTPOBOXKJICHUIO CaMOCTOATENbHON paboTel obOyvatonmuxcst CIIO pazpaboTaHsbl
corinacHo dexnepanbHOMY 3aKoHY Poccutickoit @enepanuu ot 29 nexadps 2012 r.
N 273-®3 "O6 o6pazoBanuu B Poccuiickoit dDenepanun”; dDenepaabHOMY
rocyJapcTBEHHOMY 00pa3oBaTeIbHOMY CTaHIAPTY CPEIHETO MPOodecCHOHATBEHOTO
oOpa3zoBanusa (mo cnenuaibHOCTH); [lopsAnKy opraHu3zaluu U OCYLIECTBIICHHS
o0pa30oBaTeIbHON NIEATETLHOCTH TIO 00pa30BaTENbHBIM MpOrpaMMaM CpPEIHETO
npodeccuoHabHOr0 00pa3oBanus (yTB. pUKa3oM MuHHCTEpCcTBa 00pa30BaHUs U
Hayku P® ot 14 urons 2013 r. Ne 464 (pen. ot 15.12.2014)).

1.2. B coorBerctBuu ¢ TpeboBanusimu PI'OC cpegnero mnpodeccrnoHaaIbHOTO
OOpa3oBanusi, oOpa3oBaTeIbHOE YUpekIeHUE Mpu (OPMHUPOBAHUU OCHOBHOM
npodeccuoHaIbHOW  00pa3oBaTeIbHON MpOTrpaMMbl  00s13aHO  0OecleunBaTh
3 (PEeKTUBHYI0O CaMOCTOSITEIbHYIO pPaboTy oOOydYaromuxcs B COUYCTAaHHH C
COBEpIIIEHCTBOBAHMEM  YMpABIEHUS €0 CO  CTOPOHBI  IpernojaBareleH,
COMPOBOXKJIaTh €€ METOJUYECKUM OOecrieueHneM W OOOCHOBaHUEM BPEMEHH,
3aTpaurMBaeMOro Ha €€ BbIMOJIHEHHE.

1.3. CamocrostenbHass paboTa CTyJCHTOB paccMaTpuBaeTcs B Beiciiem
IOPUIMYECKOM  KOJUICIDKE Kak  ympaBiisgeMas IPEnojaBaTeliIMH  CUCTEMa
OpPraHW3alMOHHO-TIEIATOTUYECKUX ~ YCJIOBHM, HANpaBIICHHAas Ha  OCBOCHHE
MPAKTUYECKOTO  ONbITa, YMEHWH W 3HAHWW B  paMKaxX JIUCIUILIWH,
po(eCCHOHABLHBIX MOJYJICH, MEXKIUCIUIINHAPHBIX KYPCOB B COOTBETCTBHH C
®I'OC CIIO 6e3 ux npssMoil MOMOIITH.

JUis ~ cTymeHTa  caMmocTosTeldbHass  pabora -  crmoco®0  aKTHUBHOTO,
IEJICHAPABIICHHOTO OCBOCHUS, 0€3 HEMOCPEACTBEHHOTO YUaCTHs MPETo/1aBaTels,
HOBBIX 3HAHUW, YMEHHH WM OIbITA, 3aKJIaJBIBAIOIINX OCHOBAHUS B CTAHOBJICHUU
npodeccroHanbHbIX W 00mux kommneteHui, Tpedyembix PI'OC CIIO mno
npodeccun/cnenuanbHOCTH.

1.4. CamocTosiTenbHast paboTa CTyJICHTOB MPOBOJIUTCS C LETBIO:

* 000011IeHUs, CUCTEeMAaTU3allUY, 3aKpeIUJIeHHs], YriayOJeHHs] W pacHIMpeHus
IIOJIyYEHHBIX 3HAHUN U YMEHUU CTYAEHTOB;

* popMupoBaHMs yMEHM TIOMCKa M  HCIOJB30BaHMS  HH(OpMaIuy,
HEeoOXoauMon ayig  3((PEKTUBHOTO BBINOJHEHUS MPOPECCUOHANBHBIX 3a/ad,
po(eCCHOHATIBHOTO U JIMYHOCTHOT'O POCTA;

*pa3BUTUSl [IO3HABATENIbHBIX CIIOCOOHOCTEH W AKTUBHOCTH CTYZIECHTOB:
TBOPYECKOW  WHMUIMATUBBI,  CAMOCTOSATEIBHOCTH,  OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

* hopMHpOBaHUS  CAMOCTOSITEILHOCTH MPO(ECCHOHATBHOTO  MBIIUICHUS:
CHOCOOHOCTM K  NpPO(ECCHOHAIBHOMY W JIMYHOCTHOMY  Pa3BUTHIO,
caMo00pa30BaHUIO U CaMOpeau3alluy;



* hopmupoBanus

YMEHUU

HNCIIOJIb30BaHUA

uH(GOPMAITIOHHO-

KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B TPO(HECCHOHATIBHOM JIeATEIbHOCTH;
* pa3BUTHUSL KYJIbTYPBHl MEXKJIMYHOCTHOTO OOIICHHSI, B3aUMOJCUCTBUS MEXKIY
JTH0bMHU, (POPMUPOBAHUE YMEHUN PaOOTHI B KOMaH/E.

2. BUJIbI U ®OPMbI CAMOCTOSITEJILHOM PABOTBI CTYJEHTOB IO
YYEBHOM JUCLUIIUHE.

2.1. Yuebnoit qucrummunol MATEMATUKA nipeycMoTpeH clienyronuii o0bem

CaMOCTOATEIHLHOM pabOThl 00YUIAIONTUXCSI:

Bun camocrosgrensHOM

paboThI CTYJACHTOB

O6bem yacoB (0YHO)

O06beM yacoB (3a09HO)

BueaynuropHas

camocTosiTesbHas pabora

117

329

2.2. ®opMBbI CaMOCTOSITEIHLHOM PaOOTHI CTYJICHTOB 10 YYEOHBIM TeMaM™:

Tema Kon- DopMbI DopmbI Bune! 3amanuit
BO CaMOCTOSITEJIBHOM | CaMOCTOSITEIbHOM
4acoB | pabOTHI AJI1 OYHOU | PabOTHI JIsl OUHO-
dbopmbl 0O0ydYeHUST | 3a09HOM (HOPMBI
00y4YeHUS
Paznen 1. 6 17
Tema 1.1-1.5 paboTa ¢ IUTEpaTypoOi, OTBETHI Ha
BBITIOJTHCHUEC JOMAITHUX KOHTPOJIbHBIC
3aJaHui 1 BOMPOCHI;
KOHTPOJIbHBIX paboT pelieHue 3a1a4 1o
obpasiy
paboTa ¢ IUTEpaTypol, | KOHCIIEKTHPOBAHUE
BBIIIOJIHEHUE JOMAIIHUX | TEKCTA M BBIIHCKH
3aJlaHui U OCHOBHBIX TOJIOKEHUN
KOHTPOJIBHBIX pa60T N3 TCKCTAa, OTBECTHI HA
KOHTPOJIbHBIC
BOIIPOCHI; PEIICHUE
3a/1a4 10 obpasiy
Paznen 2. 15 42
Tema 2.1-2.7 paboTa ¢ JUTEPaTypOii, OTBETHI HA
BBITIOJTHECHUEC JOMAIlTHUX KOHTPOJIbHBIC
3aJaHui 1 BOIIPOCHI;
KOHTPOJILHBIX paboT pellieHue 3a1a4 1o
o0pa3siy
paboTta ¢ IUTEpaTypoi, | KOHCIIEKTHPOBAHUE
BBIITOJHEHHE TOMAIIHUX | TEKCTA M BHITHCKH
3aJaHUN U OCHOBHBIX ITOJIOKEHHH
KOHTPOJIBHBIX paboT U3 TEKCTAa; OTBETHI HA
KOHTPOJIbHBIE
BOIIPOCHI; PEIIECHIE
3ama4y mo obOpasiy
Paznen 3. 15 42
Tema 3.1- paboTa ¢ JUTEepaTypoi, OTBETHI Ha
3.14 BEIIOJIHEHHE JOMAIIHUX KOHTPOJIbHBIC

3aJaHUuH U

BOIPOCHI,




KOHTPOJIBHBIX paboT

peleHue 3aaa4 1o
o0pasiy

paboTa ¢ JTUTepaTypou,
BBITIOJTHEHUE JOMAITHUX
3aJaHuN U
KOHTPOIBHBIX padOT

KOHCITEKTHPOBaHNE
TEKCTA U BBIITUCKHU
OCHOBHBIX ITOJIOKEHUH
M3 TEKCTa; OTBETHI Ha
KOHTPOJLHBIC
BOIIPOCHI; peIICHUE
3ama4 1o o0Opasiy

Pa3nen 4.

11

31

Tema 4.1-4.8

paboTa ¢ IUTEpaTypoOi,
BBITIOJTHEHHE JIOMAITHUX
3aJaHud U
KOHTPOJIEHBIX padoT

OTBETHI HA
KOHTPOJIbHBIC
BOTIPOCHI;
pelieHue 3a1a4 1o
obpasiy

paboTa ¢ JIUTEpaTypOi,
BBIIIOJTHEHUEC JOMAIITHUX
3aJaHUH U
KOHTPOJILHBIX padoT

KOHCIICKTUPOBAHUEC
TEKCTAa U BBIIIKMCKU
OCHOBHBIX ITOJIOKECHUN
U3 TEKCTa; OTBEThI HA
KOHTPOJIbHBIC
BOTIPOCHI; pEIICHNE
3a1a4 1o obpasimy

Pa3nen 5.

25

Tema 5.1-5.8

pabota ¢ JIHTEepaTypoH,
BBIINIOJTHCHUC JOMAIITHUX
3aJaHud U
KOHTPOJBHEIX paboT

OTBETHI Ha
KOHTPOJIbHBIC
BOTIPOCHI;
peleHue 3aaa4 1o
obpasiy

paboTa ¢ JIHUTEpaTypoi,
BBINIOJTHEHUE JIOMAIIHUX
3aJlaHUN 1
KOHTPOJBHBIX paboT

KOHCIICKTHPOBAHUE
TEKCTa M BBIITUCKU
OCHOBHBIX MMOJIOKEHHUH
N3 TCKCTAa, OTBECTHI HA
KOHTPOJIbHBIC
BOIPOCHI; PEIICHHE
3a/1a4 1o obpasiy

Pasznen 6.

20

Tema 6.1-6.6

paboTa ¢ IUTEpaTypO,
BBITIOJIHEHHE IOMAITHUX
3aJaHuM U
KOHTPOJIBHBIX padoT

OTBECTHI HA
KOHTPOJIbHBIC
BOMPOCHI;
pelieHue 3a1a4 1o
o0pa3siy

pabota c nuTEpaTypOi,
BBINTOJTHEHUE JIOMAIIHUX
3aJlaHUN 1
KOHTPOJIBHBIX paboT

KOHCIIEKTUPOBaHUE
TEKCTa ¥ BBIITUCKHU
OCHOBHBIX ITOJIOKEHHH
M3 TEKCTa, OTBETHI HA
KOHTPOJIbHBIC
BOIIPOCHI; peIICHUE
3aj1a4 10 o0pasiry

Pazgen 7.

25

Tema 7.1-

7.10

paboTa ¢ IUTEpaTypoO,
BBITIOJTHEHUE JIOMAIITHUX
3aJaHUA U
KOHTPOJILHBEIX paboT

OTBECTHI HA
KOHTPOJIbHBIC
BOIIPOCHI;
pelieHue 3a1a4 1o
o0pa3siy

paboTa ¢ IUTEpaTypoH,

KOHCIICKTUPOBAHUC




BBITTOJTHEHUE JIOMAIITHUX
3alaHUNA 1
KOHTPOJILHBEIX padboT

TEKCTa W BBITUCKU
OCHOBHBIX MOJIOKEHHUH
U3 TEKCTa; OTBETHI HA
KOHTPOJIbHBIC
BOMPOCHI; PEIICHHE
3a/1a4 10 00pasiy

Pa3nen 8.

15

42

Tema 8.1-

8.12

pabota ¢ JIHUTepaTypou,
BBIINIOJTHCHUEC JOMAIITHUX
3aJaHud U
KOHTPOJBLHBEIX paboT

OTBETHI Ha
KOHTPOJIbHBIC
BOTIPOCHI;
peleHue 3aaa4 1o
obpasiy

paboTa ¢ JIUTEpaTypoi,
BBIITOJTHEHUE JTOMAIIHUX
3alaHul 1
KOHTPOJBHBIX paboT

KOHCIIEKTUPOBaHUE
TEKCTa U BBIMUCKHU
OCHOBHBIX ITOJIOKECHUH
n3 TCKCTAa, OTBETHI HA
KOHTpOHLHI)Ie
BOTIPOCHI; pEIIeHNE
3a/a4 1o obpasiy

Pa3nen 9.

12

34

Tema 9.1-

9.12

paboTa ¢ IUTEpaTypO,
BBIINIOJTHEHUEC JOMAIITHUX
3aaHUA U
KOHTPOJLHBEIX paboT

OTBETHI HA
KOHTPOJIbHBIC
BOMPOCHI;
pelienue 3a1a4 1o
o0pa3siy

paboTa ¢ JIUTEpaTypoi,
BBINTOJTHEHUE TOMAIIHUX
3aJlaHUN 1
KOHTPOJIBHBIX paboT

KOHCIIEKTUPOBaHUE
TEKCTa ¥ BBITUCKHU
OCHOBHBIX ITOJIOKEHHH
M3 TEKCTa, OTBETHI HA
KOHTPOJIbHBIC
BOIIPOCHI; pELLICHUE
3aj1a4 10 o0pasiry

Pasznen 10.

20

Tema 10.1-

10.5

pabota ¢ JuTEpaTypoi,
BBITOJIHEHHE TOMALIHUX
3aaHUN U
KOHTPOJIBHBIX padoT

OTBETHI HA
KOHTPOJIbHBIC
BOIIPOCHI;
pelieHue 3a1a4 1o
o0pasiy

paboTa ¢ JIUTEpaTypoi,
BBITIOJTHEHHE JTOMAITHUX
3aJaHui U
KOHTPOJILHBIX pa0bOT

KOHCIIEKTUPOBaHUE
TEKCTa U BBITUCKH
OCHOBHBIX ITOJIOKCHUM
M3 TEKCTa, OTBETHI HA
KOHTPOJIbHBIE
BOIIPOCHI; peIcHUE
3aj1a4 10 o0pasiy

Pazmen 11.

14

Tema 11.1-

11.6

pabota c JuTEepaTypoi,
BBITIOJTHEHNE TOMAITHUX
3alaHuN 1
KOHTPOJIBHBIX paboT

OTBETHI HA
KOHTPOJIbHBIE
BOIIPOCHI;
pelieHue 3a1a4 1o
o0pa3siy

paboTa ¢ mUTEpaTypoH,
BBITIOJTHEHHE JOMAITHHX
3aJaHuN U
KOHTPOJBHBIX PaboT

KOHCIICKTUPOBAHUC
TCKCTAa U BBIITUCKH
OCHOBHBIX ITOJI0KCHUMN
H3 TCKCTAa, OTBCTHI HA




KOHTPOJILHBIC
BOMPOCHI; PEIICHHE
3a/a4 10 obpasiy

Pazmen 12. 6 17

Tema 12.1- pabota ¢ JIHTEepaTypou, OTBETHI Ha

12.6 BBINOJIHCHHUE JOMAaIIHUX KOHTPOJIbHBIC
3alaHul U BOIIPOCHI,
KOHTPOJIBHBIX padoT pemeHne 3a1a4 1o

obpasiy

pabota ¢ nuTepaTypoil, | KOHCIIEKTUPOBAHUE
BBINOJIHEHNE JOMAIIHUX | TEKCTA M BBIITHCKHA
3aJaHAN 1 OCHOBHBIX ITOJIOKECHUH
KOHTPOJBHBIX paboT M3 TEKCTa; OTBETHI HA
KOHTPOIILHBIC
BOIIPOCHI; peIIcHUE
3a/1a4 10 obpasiy

3. OPTAHM3AIIMSI KOHTPOJISI CAMOCTOSITEJIBHOM PABOTHI
CTYAEHTOB

3.1.KoHTpPoJIb caMOCTOATEILHOI Pad0THI CTYIEHTOB IPeyCMATPUBAET:
- COOTHECEHHE COJEPKaHUSI KOHTPOJIS C LEIIMU 00yUEeHUS;
- O0BEKTUBHOCTb KOHTPOJIS;
- BQJIUJHOCTh KOHTPOJS (COOTBETCTBUE MPEABSABIAEMBIX 3aJlaHUN TOMY, YTO
IpeanoiaraeTcs NpoBEPUTh);
- nuddhepeHIHraIuio KOHTPOJIbHO-O0IIEHOYHBIX CPEJICTB.

3.2.Kpurepusivu  OLEHKH pe3yJbTATOB CAMOCTOSTEJbHOH  PadoOThI
CTYJACHTOB SIBJISIFOTCSH:
- YPOBEHb OCBOCHHUS Y4EOHOT0 MaTepuana;
- YpPOBEHb YyMEHHUSI UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS NPU BHIOJIHEHUU
MPaKTUYECKUX 3a]1ay;
- YPOBEHb C(POPMUPOBAHHOCTH OOIICYUCOHBIX YMECHHI;
- YpPOBEHb YMEHHUS AaKTHBHO HCIOJIb30BAaTh JJIEKTPOHHBIE OOpa3oBaTEIbHbIC
pecypchl, HaXOIUTh TpeOyrollyrocss WHPOpMaIUI0, U3ydaTh €€ U MPUMEHSTh Ha
MPaKTHUKE;
- 000CHOBAHHOCTb U YETKOCTb M3JI0’KEHUS MaTepuaa;
- ohopmIleHHE MaTepuaia B COOTBETCTBUU C TPEOOBAHUSIMU CTaHIAPTA;
- YPOBEHb YMEHHSI OPUCHTUPOBATHCS B MOTOKE MH(OPMAIIUU, BBIJICTSATH IJIaBHOE;
- YPOBEHb YMEHUS YETKO c(HOpMyIHpoBaTh MpodiieMy, MPEIIOKUB €€ pelIeHUeE,
KPUTHYECKHU OLEHUTH PELICHUE U €0 MOCIEACTBUS;
-  YpOBEHb yMEHHS  OINpEIEIUTh, MPOAHAIU3UPOBATH  ANBTEPHATHBHBIC
BO3MO>KHOCTH, BAPUAHTHI JICHCTBHI;
- YpOBeHb yMeEHHUS CGHOPMYIUPOBATH COOCTBEHHYIO TIO3UIIMIO, OICHKY W
apryMeHTHPOBATh €€.
3.3.Pe3yabTarhl CAMOCTOATENbHON PadOThHI
O1eHKY 32 BBIMOJHEHHE 3aJJaHUM MOTYT BBICTABJISITECA MO NATUOATILHON
cucteMe wWin B (QopMe 3aueTa W YUYUTHIBATHCA KaK [OKa3aTeld TEKyIlel
yCIIEBAEMOCTH 00YYaIOIINXCSL.




KauecTBeHHasi OleHKa HMHAUBHAYAJbHBIX
00pa30BaTeJbHbIX T0CTHKEHUN

0aJ1J1 (o1eHKAa) BepOaIbHBII aHAJIOT

Kputepun onenkn pesyiabrara

OTJINYHO

[IpencraBneHHbie pabOTHI BBICOKOTO KauyecTBa,
YPOBCHDb BBITIOJTHEHUA OTBEYACT BCEM
TpeOOBaHUAM, TEOPETHYECKOE  COAEpIKaHue
Kypca OCBOEHO TOJHOCThIO, 0e3 mpoOesos,
HE00XO/IMMbIE MPAKTUYECKUE HABBIKU paboTHI ¢
OCBOEHHBIM  MaTepuaioM  CQOPMHUPOBAHBL,
BBINOJIHEHBI BCE peyCMOTPEHHBIE
porpaMMoi 00y4eHHs TPAKTUICCKUEC 38/ TaHHSI.

XOpOIIIO

YpoBeHb BBHIMONHEHHUS PabOTHl OTBEYAET BCEM
TpeOOBaHUSIM, TEOPETHUECKOE  COJep KaHhe
Kypca OCBOCHO IIOJIHOCThIO 0e3 mpobOenos,
HEKOTOPBIC TMPAKTUYECKHE HABBIKA PaOOTHI C
OCBOCHHBIM MaTepuaIoM c(hOpMHUPOBAHbI
HEIOCTATOYHO, BCE MPEeTyCMOTPECHHBIC
porpamMmmoin oOydeHus MPaKTUYECKUE
3aIaHus BBIIOJIHEHE, HEKOTOphIE W3
BBINIOJIHEHHBIX 3aJJaHUl, BO3MOXKHO, COJEp>KaT
OIIIHOKH.

YAOBJICTBOPHUTCIIBHO

Y poBeHb BBINOJIHEHUS pabOTHl OTBEYALT
OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHU,
TEOPETUYECKOE COJAEPKaHME Kypca OCBOCHO
YaCTUYHO, HO NPOOENbl HE HOCHT
CYIIECTBEHHOT'O XapakTepa, HeoOXOaMMble
MIPAKTUYECKHE HABBIKU PabOThI C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHMPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrPaMMOM
00y4YeHMs TPAKTUYECKUX 3aJaHHUN
BBITIOJTHEHO, HEKOTOPbIE BU/IbI 3aJaHUM
BBINOJIHEHBI C OIIMOKaMH.

HE
YAOBJICTBOPUTCIILHO

Teoperudeckoe cojiepkaHue Kypca OCBOCHO
YaCTUYHO, HEOOXOIMMBbIE TIPAKTUUECKUE
HaBbIKU pabOThI HE C(HOPMUPOBAHBI,
OOJIBLITMHCTBO MPETYCMOTPEHHBIX MPOTrPAMMOii
o0y4YeHHUsl IPaKTUUECKUX 3a/JaHUl He
BBITIOJIHEHO.

3.4. ®opMbI KOHTPOJSI CAMOCTOSITEJIbHOH PadOThl CTYAEHTOB M KPHUTEPUH

OLCHKH PE3YyJAbTATOB:

DopMbI KOHTPOJISI CAMOCTOATEIbHOM
padoThI CTY/IECHTOB, HCIOJIb3yeMble HA

3aHATUAX

Kpurtepuu oneHKH pe3yJibTATOB

1.mpocMOTp U MPOBEPKA BHIMOIHEHUS
CaMOCTOSITEJIbHOM paboThI
IIpEenoaaBaTeIeM

CornacHo KpuTepusiM ITyHKTa 3.3

2. 00CYyXJICHHE Pe3yJIbTaTOB
BBINIOJIHEHHOH paOOThI HA 3aHITHH

CornacHo KpuTepusiM IyHKTa 3.3
(manbosiee aKTUBHBIM YYaCTHUKAM




00CYXKICHHSI)

3. IPOBEICHUE MUCHbMEHHOTO OIPOCca CormacHo KpuTepusiM IyHKTa 3.3

4. mpoBeIeHNE YCTHOrO ONpoca CornacHo KpuTepusiM IyHKTa 3.3

4. ”THOOPMAIIMOHHOE OBECIIEYHEHHUE OBYYEHMUSI.

[lepeyenp  pekoMeHIyeMbIX  y4eOHbIX  u3naHuii, HHTepHET-pecypcos,

JOTIOJTHUTEIIBHOW JINTEPATYPBI

No HanMeHnoBaHue yuyeOHBIX U3/IaHUM,
/0 HHTepHET-pecypCcoB, TONOJIHUTEIBHON JIMTEPATYPbI

| | OcHOBHbBIE HCTOUHUKHU

1. | AnumoB HI.A.m ap. Marematuka: anrebpa M Haudajga MaTeMaTHMYECKOTO aHaIM3a,
reoMeTpusi. Aiaredpa W Hadajga MaTeMaTH4ecKoro aHanuza (0a3oBblii W YTIITyOJIEHHBIH
ypoBHu).10—11 kmaccel. — M., 2014.

2. | Marematuka: anrebpa, Hayajja MaTeMaTUYeCKOro aHajiausa, reomerpus . 'eomerpus, 10-
11:Yuebnuk/JI.C. Aranacsn.-M.:IIpocBemenne,2017.-255¢

Il | JlonmoJiHuTEIbHbIE HCTOYHUKH

1. | MopakoBuu A.I'. Martematuka: anrebpa ¥ Havaia aHaiuza, reomerpus. 10-11-kmaccsl.
Anrebpa u Havyasia maremaTuyeckoro aHainuza. B 2 4. YU.1. YueOHuMK Ui yuaimumxcs
o0mieoOpa3oBarenbHbIX  yupexaeHuid (6a3oBblii  ypoBeHb)/A.I'. Mopakosuy, [1.B.
CemeHOB.- M.: MHeMo3HHa.

2. | Maremaruka: anreOpa W Hauvaja aHanusa, reMmerpus.l10-11-kmaccel. Anrebpa u Hadana
MaTeMaTH4ecKkoro aHanusa. B 2 u. Y.2. 3agaynuk uist yyamuxcs o01eo0pa3oBaTeIbHbIX
yupexaenuii (6a3oBwiii ypoBeHs)/[A.I'. Mopakoud u ap.]; mox pea. A.I'. MopakoBuya.-
M.: MHeMo3uHa

111 | Ileppoanyeckue u3ganust

1.

IV | UuTepHeT-pecypcsbl

1. | www.fcior.edu.ru (MudopmanmoHHbIe, TPEHUPOBOYHbBIC U KOHTPOJIbHbBIC MATEPHUAJIBI).

2. | ).www.school-collection.edu.ru (Exunas koyuleKnuu TUPPOBBIX 00pa30BaTEIbHBIX
pecypcoB).

V | llepeyensn METOAMYECKHX yKa3aHHii/peKoMeHAaui, pa3padoTaHHBIX
npenoaaBaTejieM

1. | Meroauyeckue yKa3aHHs MO BBIMIOJIHEHUIO MPAKTHUECKUX padoT

2. | Meroanueckre peKOMEHAIUH 110 OPTaHU3AIMH U METOIUYECKOMY COIIPOBOXKICHUIO

CaMOCTOSITENIbHON pabOThI CTYICHTOB

5. OBIIME PEKOMEHIAIIMHU 110 BBIIIOJHEHHWIO OTAEJIBHBIX
BU10OB CAMOCTOATEJIbBHBIX PABOT IJIA CTYAEHTOB.

5. 1. B mpomecce camocTosTeNnbHON pabOThl CTYACHT NPUOOpPETaeT HAaBBIKH

CaMOOpraHU3allii, CAMOKOHTPOJIS, CaMOYTpaBJICHHs, caMOpe(pICKCUU U
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CTaHOBUTCA AKTHBHBIM CaMOCTOATCIIbHBIM CY6T>GKTOM y‘-IG6HOI>i
ACATCIIBHOCTH.

5.1.2. BeimonHsAs €aMOCTOATENbHYI0 pabOTy TMOA KOHTPOJEM TIPernoaaBaTers,
CTYJEHT JOJKEH:

— OCBOUTh MUHHMYM COJICp>KaHHs, BBIHOCUMBIA Ha CaMOCTOSTEIIbHYIO
paboTy  CTYAEHTOB W  NPEMIOKEHHBIM  TpenojaBaTeieM B
cootBeTcTBUM ¢ PI'OC CIIO nmo gaHHOM AUCIUILINHE;

— CaMOCTOSITEJILHO IUIAHUPOBATh BHEAYJUTOPHYIO CaMOCTOSATEIIbHYIO
paborty;

— CaMOCTOSITENBHYIO paboTy CTYACHT JOJDKEH OCYIIECTBIATh B
OpraHu3alMOHHBIX (OpMax, MPETyCMOTPEHHBIX y4€OHBIM IUIAHOM H
paboueit mporpaMmMoii 1Mo yueOHOM TUCIUTIIINHE;

— BBINOJIHATH CaMOCTOSITEJIbHYIO pabOTy U OTYUTHIBATHCS MO €€
pe3yiabTataM B  COOTBETCTBUU CO CPOKaMU OTYETHOCTH IO
CaMOCTOSITEJILHON paboTe CTYIEHTOB.

5.1.3. CryaeHT MOXeT:

— CaMOCTOSITEILHO ONpeAeNsATh YpOBEeHb (ryOuMHYy) mpopaboTKu
COJICp)KaHUSI MaTepuaa;

— @penajaratb  JIOMOJHHUTEIbHBIE  T€Mbl W BONPOCH A
CaMOCTOSITENTEHOM MPOPaOOTKH;

— HCIOJIb30BaTh JIJISI CAMOCTOSITENBHON paboThl y4eOHO-METOANYECKHE
0CcOOMsI CBepX MPEAIOKEHHOTO MPENo/IaBaTeIeM MEePEUHs;

— HCIOJIb30BaTh HE TOJIBKO KOHTPOJb, HO M CAMOKOHTPOJIh PE3yIhTaTOB
CaMOCTOSITENILHOW ~ pabOThI B~ COOTBETCTBHM C  METOJaMH
CaMOKOHTPOJISI, MPEJIOKEHHBIMH TPEI0/1aBaTeIeM WIH BIOPAaHHBIMU
CaMOCTOSITEIIBHO.

5.2. Pexomengauu 1o oopmMIICHUIO paOOThl CTYyJACHTaM OYHO-320YHON (OpPMBI

oOy4eHus

[Ipu BeIMOMHEHUN U OPOPMIIECHUU KOHTPOJIBHBIX PabOT HEOOX0IUMO
coOJII0/1aTh CIIEYIOIINE MTpaBuiIa:

1) KoHTpOJbHAs pabOTa BHITIOJIHAETCS B TETPATU B KIETKY, 003aTEIHHO
YepHUJIAMHU WJIU IAPUKOBON PYUYKOH (I[BET YEPHUJI WIIH MTACTHI — JIFO001,
KpOME KPacHOTO) C MOJISAMHU ITUPUHON 4-5 cM J1JIs1 3aMeYaHUM PEIeH3EHTa;

2) B paOOTy NOKHBI ObITh BKJIIOUEHBI BCE 3aJ]aHUs. 3a]1auu U UX
pelIeHus pacrojaralTcs B OPSAKE BO3pacTaHUs HOMEPOB, Iepe]] pelieHueM
3a/1a4u JIOJKEH OBITH 3aIllMCaH €€ HOMEP U €€ YCIoBHe. Y CJIOBUE 3a1a4H
NIEPEIHUCHIBACTCS TOJTHOCTHIO, O€3 COKPAIIICHHS CJIOB.



3) penieHne 3a1a9n JOJKHO HAYMHATHCS O ciioBa “‘Pemenne”. Camo
pELIeHHEe T0OJKHO IPE/ICTABIIATh COOOM CBSI3HBIN TEKCT, a HE roJiblil HAbop
dbopmyI U mpeodpa3zoBaHUil, MPUYEM MOSICHUTEIbHBIN TEKCT T0KEH OBIThH
MUHUMAJIBHO HE00X0uMbIM. OKOHYATENbHBIN pe3yJIbTaT PEIICHUs 3a/1a4u
HEO0OXOIMMO BBIJICITUTH C IPEAIICCTBYIOMIUM €My clIoBoM “OTBer”.

4) Ecnu B paboTe UMEIOTCS OIIMOKH, CTYIEHT JIOJIKEH BBIIOJIHUTH BCE
TpeOOBaHUs MPENoIaBaTeNsl, U3JI0KEHHbIE B PEIICH3UH, U OTIPABUTH PadOTY C
HCIIPABIICHUSIMU HA MIOBTOPHYIO MPOBEPKY. [loaTOMY pekoMeHnayercs npu
BBIIIOJIHEHUH KOHTPOJIbHOM PabOThI OCTaBJIATh B KOHIIE TETPaJH HECKOJIBKO
YUCTBIX JINCTOB JUJISL UX UCITPABIICHUS U IOTIOJHEHHUS.

5) Hukakue ucrpaBieHus B TEKCTE y>Ke MPOBEPEHHOM pabOThHI HE
JoIycKaroTcsl. Bee ncrpaBieHus 3aucbIBalOTCS TIOCIIE PEIlCH3UN
MpenoaaBartesisa ¢ yKka3aHhueM HoMepa 3aJ1aud, K KOTOPOH OHU OTHOCSITCS.

6) B cnydae He3auera paboOThl U OTCYTCTBHSI MPSIMOTO YKa3aHUs
pELIeH3eHTa Ha TO, YTO CTYAEHT MOXKET OTPAaHUYUTHCS MIPEACTaBICHUEM
WCIIPABJICHHBIX PEIICHUN OTACIBbHBIX 3a/1a4, Bcs paboTa JOJKHA ObITh
BBITIOJIHEHA 3aHOBO.

KoHTponbsHbIe paboThl, BBITOJHEHHBIE C HAPYIIEHUEM H3JI0KEHHBIX
TpeOOBaHMIA WU BHITIOJHEHHBIE CTYJICHTAMU HE TI0 CBOEMY BapHaHTy, HE
3aCUMTHIBAIOTCS] M BO3BPAIIAIOTCS 0€3 IPOBEPKHU.

KoHTposibHbIE paOOTHI JOJKHBI BBIITOIHITCS CAMOCTOSATEIBHO.
HecaMocTosiTennbHO BBINIOJIHEHHAs pad0Ta HE JaeT BO3MOXKHOCTH
MPENo/IaBaTe0-PELEH3EHTY yKa3aTh CTYJEHTY Ha HEJJOCTATKU B €ro padore,
B YCBOCHHH MM Y4€OHOT0 MaTepuasa; B pe3yJibTaTe Yero CTyJIeHT He
nproOpeTaeT HeOOXOAMMBIX 3HAHUM U MOXKET OKa3aThCs HEMOATOTOBICHHBIM
K YCTHOMY 3a4€Ty U 3K3aMEHY.

Kax1y10 KOHTPOJbHYIO Da6OTV IIOCJIC ITPOBCPKH CTYACHT

OpPpCABABIIACT K 3aIITUTC.

Ha 3amuTe cTyaeHT 107%KeH 00BSICHUTD U, B Cllydae HEOOXOIUMOCTH,
3alIUTUTh CBOE PEIIECHUE, OTBETUTh HA MOCTABJICHHBIE ITPENoaBaTeIeM
BOIIPOCHI 110 PEIICHHBIM B paboTe 3a1auaM. be3 mpeabsaBieHus 3alueHHbIX
paboT CTYJIEHT HE JIOMyCKAaeTCs K cllaue 3a4eTa U DK3aMeHa.

/3amanusi MUCbMEHHBIE PabOTHl OOPMIISIIOTCS B TETPAIU B KIETKY PYUKOM CHHETO

WJIA YEPHOTO 1(BETA.



5.5. Kputepuu oneHku paboThI CTy/IeHTa TPUBEACHBI B TyHKTE 3.3

6. 3amaHus A1 CaMOCTOSITENILHOTO PELICHUS
IpakTnueckas padora Ne 1
JeiicTrBuresibHbIe Yncaa. [IpudianxeHHbIe BBIYHCICHUSA

Ilens pabomer: cmyoenm 0o0dCeH:

3HaMmMb:
- (opmynbl NS BBIYMCICHUS TpaHUI] aOCOJIIOTHON W OTHOCHUTEIBbHOMN
MOTPEIIHOCTA  CYMMBI,  Pa3HOCTH, NIPOMU3BEICHHS W  YaCTHOIO
NPUOMKEHHBIX 3HAUCHUN YUCET,

ymemu:

- BBIUHCIATH CYMMY, Pa3HOCTh, NIPOU3BEIACHNE M YACTHOE MPUOIUKEHHBIX
3HAUYEHUN YUCEIL.
1.Beiuncnure cyMMy, pa3HOCTb, MPOU3BEJCHNUE U YACTHOE MPUOIMKEHHBIX

3HAYEHUN YUCEIT;

1 BapuaHTt 2 BapuaHT 3 BapMaHT

V13,+/5 ¢ ueTbipbMA 0,4560,0005 1 V3,4/5,4/7 ¢ 4eThIpbMA
3Havawmumm umdppamum. | 3,3510,005. 3HaYalMu Hudpamu.
4 BapuaHT 5 BapuaHT 6 BapuaHT

8,72 12,6532, rpaHuupbl | 6,54+0,005; V5, \7 B3sB
abcontoTHOM 16,02210,0005 u npubAnXKeHHble
norpewHocTn Kotopbix | 1,9646+0,00005. 3HaAYeHUA KOPHeM C
COOTBETCTBEHHO PaBHbI ToyHocTbio Ao 0,001.
0,005 n 0,00005.

7 BapuaHT 8 BapuaHT 9 BapuaHT

V2,4/3,4/11 cyetbipbma | a=19,8+0,05 u 0=68,4+0,02 n
3Havawmmm undpamu. | b=48,4+0,03. b=72,8+0,4.

IIpakTuyeckasi padora Ne 2

I[eﬁCTBHﬂ HaA KOMILNVICKCHBIMHA YU C/IaMH



Ienwv pabomuir:cmyoenm Oondicen:

3HAmMbs.

- anreOpanydeckyro GopMy KOMILIEKCHOTO YHUCIIA,
- TPUTOHOMETPUUYECKYIO POPMY KOMIUIEKCHOTO YHCIIA;

ymemb:

- BBIIIOJIHATH I[GﬁCTBHH HaJl KOMINUVICKCHBIMHU YU CJIaMU, ITPCIACTABIICHHBIMHU B

paznuYHBIX (hopmax.

1 BapuaHT

Nel. BeinmojHuTe AeUCTBUS,
BBIYHCIIUTE APTYMEHT U MOAYJIb
KOMILJICKCHOT'O YHClIa;

1 (1—i\/§)2;

2

2) 4+(@1+i)° —@-i);

3) (2+3i) _
x/i(cosz +isin ZJ

No2. Pemnre ypaBHEHUE:

x?-6x+13=0.

2 BapuMaHT

Nel. BeinmojiHUTE ICUCTBUS,
BBIUYHCIIUTE APTYMEHT U MOAYJIb
KOMILICKCHOI'O YHCJIa:

=15
1) 12
1+ 3i%t

2) (L-i)®;

T . . T
4(cos3+|3|n 3)
3 .
) 1-i?

Neo2. Pemnte ypaBHEHUE:

x%+3x+4=0.

4 BapuaHT

Nel. BeinonHute aeMcTBus,
BBIUUCIIUTE APTYMEHT U MOAYJIb
KOMILUIEKCHOI'O YHCJIA:

1-2i%
1-3i

1)

2) 5+(2+i)* —(1-i)°;

3 2(cos 40° +isin 40°)
(V3(cos10° +isin10°))’

3 BapuaHT

Nel. BeimosHuTe neiCTBUS,
BBIYMCIIUTE aPTYMEHT U MOJYJIb
KOMIIJIEKCHOI'O YHCJIA;

3+3i .
1+’

1)
2) 4+ (1L+i)° —(1-i)°;
3) 4(cos10° +isin 100)-%(005 20° +isin 20°).

No2. Pemnre ypaBHEHUE:




No2. Pemute ypaBHeHuUE:

x%-4x+16=0.

Ox2+12x+29=0.

S Bapuanr

Nel. BemmosiHUTE IEHCTBHA,
BBIUMCJIUTE apTyMEHT U MOAYJIb
KOMILJIEKCHOT'O YHCJIa:

=11
1) 12 .
1-3i%

2) —\/§+i45;

i+i%

4(cos 360° +isin 360° )
2(cos60° +isin60°)

No2. Pemute ypaBHeHHE:

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

6 BapuaHT

Nel. BemosHUTE NEHCTBHA,
BBIUKCIIUTE apPTyYMEHT U MOAYJIb
KOMIUIEKCHOT'O YHCJIA:

1+2i .

=9 )
|

1)

2 (1—i3)(i+i);
3—i

3) 3(cosz +isin 7)- 2(cos%+ isin %) :

Neo2. Pemnte ypaBHEHuE:

x2-2x+4=0.

7 BapuaHT

Nel. BeinonHUTE JEMCTBUS,
BBIYMCJIUTE apPTyMEHT U MOAYJIb
KOMILIEKCHOI'O YHCJIa:

1) 2+3i+(@1-i)%;

8 Bapuanr

Nel. BeinonHute aeMcTBus,
BBIUKCIIUTE apTYMEHT U MOAYJIb
KOMILJIEKCHOI'O YHCJIa;

1+i\/§_
14 1

1) =—
1-1
2) @+i)°;
NS
2(00337[+isin 3”) ) 2it"
3) R
1= —1 3) (1—2i)2 .
Ne2. Pemmre ypaBHEHUE: 2(cos7é+ isin Zj
2. =
x-Axr13=0. No2. Pemnte ypaBHEHME:
4x2-20x+26=0.
9 BapuaHT

Nel. BrinmosiHUTE NEUCTBUS, BBIYUCINUTE APTYMEHT U MOJIYJIb KOMIIJIEKCHOTO

qucia:




1) 1;?‘ , 2) % 3) +/2(cos120° +isin120°).

NI

(cos60° +isin 60°).

No2. Pemute ypaBHeHuUE:

x%-2x+26=0.

KOHmPOJleble eonpocol:

1. Maiite onpenenenue anredpandeckoil popMe KOMILIEKCHOTO YUCIA.

2. Ilepeuncnure necTBUs HaJl KOMILJIEKCHBIMU YHCIIaMU,
NpeCTaBICHHBIMU B anreOpanyeckon opme.

3. laiiTe onpeseneHre TPUTOHOMETPUUYECKON (hOpME KOMIUIEKCHOTO YUCIIa.

4. Ilepeuncnure necTBUs HaJl KOMILJIEKCHBIMU YHCIIaMH,
IPEJICTaBICHHBIMU B TPUTOHOMETPHUECKOH opMe.

IIpakTnueckas padora Ne 3
CreneHu ¢ 1eiiCTBUTEJIbHBIMH MOKA3AaTEJIAMHU, HX CBOICTBA

Lenv pabomui:cmyoenm 00nxHCceH:

3HaAmMb.
- OCHOBHBIE€ [MOKA3aTEJIbHbIE TOXKIECTBA;
- CBOICTBa CTENEHEN C ACHCTBUTEIHHBIMU MTOKA3aTEISIMU;
ymems:
- BBIYUCIATH CTENIEHU C JECHCTBUTEIBHBIMU MOKA3ATEISMH.
1 BapuaHT 2 BapuMaHT 3 BapuaHT
Nel. Beruncnure: Nel. Beruucnure: Neol. Berunucnure:
1) 2.27; 1) 57.5; 1)
3 4
37) 277 27%) 167
) G2 ) 7] 157
3 2 2) 33/-27 +014/81 V1.
No2. Ympocrure: No2. Ympocrure: Ne2. YmpoctuTe:
11 13 31
3.h 6 244 —
b3-b ®. a-a-. x 4x2
4 BapuaHT 5 BapuaHT 6 BapuaHTt




Nel. Beruuciure:

1) (\/E )78 ;

2) @3

No2. Ympocrure:

Neol. Beruuciure:

1) 5. 8%;
2) (/5)*.

No2. Ympocrure:

Nel. Beruuciure:

N |-

1) 36

V324
T

No2. Ynpocrure:

2)

Nel. Beruuciure:
1
1) 16 2;
2) 54/16 — 0,23/~ 0,027 +3/1.

No2. Vmpocrure:

7
a?~a .

Nel. Beruuciure:

1
1) 27 3;
2) 3/32-0,00001 .

Ne2. Ympocrure:

vy

21
2\ s c3c? 1\ 2
y i yr 1 x® | x3.
06
7 BapuaHT 8 BapuanT 9 BapuaHT

Nel. Beruuciure:

1) 4/0,0001-16 ;

V243
3

Ne2. Yupocrure:
23\/7 —8lab &b .

2)

KOHmPOJleble eonpocol:

1. Ilepeuncaure OCHOBHBIE NTOKA3aTENbHBIE TOKIECTBA.
2. Ilepeuucnure CBOMCTBA CTENEHEH C JEHCTBUTENFHBIMH MTOKA3aTEISIMHU.

IIpakTnueckas padora Ne 4

JleMcTBHSA CO CTeNEeHAMM

Ienv pabomer: cmyoenm 0oicen:

3HAmMb.

- OCHOBHBIC ITOKa3aTCIIbHBIC TOXACCTBA,

- CBOMCTBA CTEIICHEM C JICﬁCTBHTCHBHBIMH IIOKa3aTCIIsIMU,

ymemb:

- BBIYHCJIIATH CTCIICHHU C ILGI‘/’ICTBI/ITGJIBHLIMI/I I1I0KAa3aTCIISIMU.

1 BapuanT

2 BapuMaHT

3 BapuaHT




1) Beiuucinure:

%/ﬂ +i/£ —afs L.
32 625 16

2) Pemuth ypaBHEHUE:

x*=11.

3) Yopocrure:

1) Beruncnure:

%%/— 27 +54/0,0081 + 3%/1.

2) Peminth ypaBHEHUE:
x*+24=0.

3) Yopocrure:

1) Beruncnure:

2,58/64 +103/-0,125 + 81 .
2) Pemiuth ypaBHEHUE:
x*=16.

3) Yopocture:

1) Beruuciure:
g‘{/ﬁ +4%/-1-93/0,008 .

2) Pemuth ypaBHEHHE:
x*=80.

3) Ynpocrure:

1) Beruucnure:

2 3 2
3

2

273 —81*% +643 —32°.
2) Pemiuth ypaBHEHUE:
x®=-18.

3) Ynpocrure:

3Y2-43-32+43.

1
3a2 —a
Yab | = 43+5-43-5 .
+24a. 1
‘b 3-a?
4 BapuaHT S BapuaHT 6 BapuaHT

1) Beruucnure:

1
16°78 +4-(ij2.
25

2) Pemiuth ypaBHEHUE:
2x°-128 =0.

3) Yopocture:

1) Beiuncnure:

2 05
83 3. (ij _
49

2) Pemuth ypaBHEHUE:
64x° =1.

3) Yopocture:

3 3
(a*)*a 2.

1) Beruncnure:

1
81°% +4-(0,25)2.
2) Pemiuth ypaBHEHUE:
x*+32=0.

3) Ynpocrure:

N |-

3
x4x

1
x4

b+7b%° 050 05
7 + b0’5 . a - 23. b + b .
a+b
7 BapuaHT 8 BapuanT 9 BapuaHT

1) Beruncnure:

1 1
1253 —5-(0,16)2.
2) Pemiuth ypaBHEHUE:
x*+8=0.

3) Yopocrure:

‘{/6+@-‘{/6—@.

KOHmpo./'leble eonpocol:




1. Tlepeuncnure OCHOBHBIE [TOKA3aTEIbHbIE TOKIECCTBA.
2. Ilepeuncnure cBOMCTBA CTENEHEH C JCHCTBUTEIHLHBIMH IMOKA3aTEISIMHU.

IIpakTuuyeckas padora Ne 5
IIpeoGpa3zoBanue JorapupMudecKuX BbIpasKeHUil
Lenv pabomui:cmyoenm 00nxHCceH:
3HamMb:

- ompejeNeHue Jorapudma Jyucia;
- (QopMynbl OCHOBHOTO JIOrapu(MHUECKOTO TOXKIECTBa, Jorapudma
NPOU3BENICHUSI, YAaCTHOTO, CTEMEeHM, TMepexoAa OT OJHOH CHUCTEMBI
JgorapupmMoB K Ipyroii;

ymemu:

- BBIUUCIATH 3HAYCHUS HECIOKHBIX JIOTapU(PMUIECKUX BHIPAKEHUM.
Berauciure:

1 BapuanT 2 BapuaHT 3 BapuaHT
1) log160,5; 1) loges(1/16); 1) loga8’;
2) 100'9°%; 2) 5% 2) 3605 10w 5.
_ g4 3) 94 Ig3+Ig27
) lg64 198" ) lg16 198 3) lgo
4 BapuaHT S BapuauT 6 BapuanT
1) 1090.20,08; 1) 1g0,01; 1) logs0,04;
2) 49;“097 5 . 2) 4Iog2 3+2log, /3 : 2) 0’01ng/§;
1-1g?3 log , 64
lg?7-1 3 : 3 2.
3) glg 0 ) lg 30 log , 16
7 BapuaHT 8 BapuanT 9 BapuaHT
1) log  8; log ~ 27
)9 DP9 el 1) logs - -
2 25Iog5 3-log,; 27
) ’ 2) 100Ig\@+lg10; 2) 1000Ig10—|g£_




log ,16

log , 4

3) lg8+1g18 3)

. ) Iog38+log527
2lg2+1g3

log,16 log,9

KOHmPOJleble sonpocol:

1. [aiite onpenenenue gorapudma uucna.
2. Ilepeuncnure cBoiicTBa JOTapU(MOB.

IIpakTnueckas padora Ne 6
Pemrenue npocredinx nMoKa3areJbHbIX U JJOrapupMuUecKuX ypaBHEeHU
Yacrs 1.
Lens pabomur: cmyoenm 00ndHCEH:
3HaAMb:!

- CBOICTBAa CTCIICHEH;
- CIOCOOBI pellIeHUs] TOKA3aTEIbHBIX YPaBHEHU;
ymems:

- peumarb YpaBHCHUA, COACPKAIINUC IICPCMCHHYIO B ITIOKA3aTCJIC CTCIICHH.

Pemmre ypaBHeHus:

1 BapuaHT 2 BapuMaHT 3 BapuaHT
1) (1Jx (1))6 1) 23x:5x; 1) 3x:7x/2;
3/ \4 ) 35 gt 2) 31 13" =108
2) 27-3%0"D 392 =2 N
-4 2_3 2
4 BapuaHT S BapuanT 6 BapuanT
1) 5x-3:23-x; 1) 5%_3 R 1) 3x-5:81;
2) | 2) 0,014/01=10",
7.3%1 _g¥2 _1g.3""! _ 53 2) 52+ _ ¥ 4 4 ) \/_
7 BapuaHT 8 BapuanT 9 BapuaHT
= 3\ _ ()" 18" > =583
YA — x°-1. 1 — - — - 1) Y —
o5tz |




2) 477 -17-27"+1=0.  |2) 0572 =1, 2) 10004/0,1 =100~

KOHmPOJleble sonpocol:

1. Yro Ha3pIBaeTCs MOKa3aTeIbHBIM ypaBHEHUEM ?

2. 3anumTe CBOMCTBO, KOTOPOE UCIIONIB3YIOT MPH PEIICHUN MOKa3aTEIbHBIX
YPaBHEHHI.

Yacrs 2.

Iens pabomur: cmyodenm O0NHCEH:
3Ham».

- ompeneneHue Jorapudma;
- CcBoMcTBa J0rapup™MoB;
ymemb:

- pemaTh ypaBHEHUS, COIepIKaIIie MEPEMEHHYIO 10| 3HaKOM Jiorapudma.
Pemute ypaBHeHue:

1 BapuanT 2 BapuMaHT 3 BapuaHT
1) log,(5x+6)=0; 1 |g;(:2=2; 1) log, x+log,3=25;
2) lg(x-9)+ 2) 4lg*x—-2=1Igx*.
+2lgv2x-1=2. 2) 19(2x) +1g(x +3) =

=lg(12x —4).
4 BapuaHT S BapuauT 6 BapuanT

1
lo IX+—|=2"
1) g;( +25) ’

2) 41lg*> x+lgx*2=0.

1) log, (5-log ; x)=-2;

2

2) Iogl(x—\/x2 -16) =-1.

1) logz(2x-1)=4;

2) 1+log,(3x+1) =
= log, (x* - 5).

7 BapuaHT
1) logs(x-12)=2;

2) log,(4—-x)+
+1log,(1—2x) =2log, 3.

8 Bapuanr

1) logx16-logx2=1/2,

2) %Ig(x2+2x)=
=lgV/x+2.

9 BapuaHT
1) logs(x+8)=-2;

2) lg(x-3)+
+lg(x—2)=1-1g 5.

KOHmPOJleble eonpocol:




1. Yro HazbiBaeTcs JorapuMUYECKUM ypaBHEHUEM?
2. Tlepeuncnute cocoObl pelieHus] ypaBHEHUH, COJIEPKAIINUX TEPEMEHHYIO
I0JT 3HAKOM Jioraprudma Wi B OCHOBAHUY Jorapudma.

IIpakTuuyeckas padora Ne 7

IIpeoOpa3zoBaHue BbIpaKeHU

Ilens pabomur: cmyoenm 0ondiCeH:

3HaMb:
- IpaBuia NpeoOpa3OBaHMs palMOHAIBHBIX, UPPALMOHAIBHBIX, CTEIEHHBIX
BBIPAKEHU;
ymemu:
- BBIIOJHATH  [peoOpa3oBaHMsl  pPAlMOHAIbHBIX,  HPPALMOHAIBHBIX,
CTENEHHBIX BBIPAKEHUH.
1 BapuanT 2 BApHAHT

Nel. Ymopocrure:

No2. OcBobOoauTeCh OT
UPPAIMOHATHFHOCTH B 3HAMEHATEJIE:

V3

V24T

Ne3. Pemmre nppanroHaibHOe

ypaBHCHHUE: Jx=x-6.

4mn m n 2mn
m+n-— + - -— > |
m+n m+n n-m m°—n

Nel. Yopocrure:

X 8 x? —2x
2 T2 ' +
X°—4 X°+2X 4—x
No2. OcBobOouTECH OT
HPPaIMOHATIBLHOCTH B

243
3HAMCHATCIIC. .
J5 -7

Ne3. Pemute upparnmoHanbHOe

X+8
X+2

ypaBHenne: Vx—5=+/3-x.

3 BapuaHT

Nel. Ynopocrure:

3 B 2 3 1 . 4y2
2x—y 2x+y 2x-5y) 4x?—y*
No2. OcBoOoauTECH OT
HUPPAIMOHATBFHOCTH B 3HAMEHATEJIE:

4 BapuaHT
Nel. Ymopocrure:

3a? +3ab+3b? _ 2a’ —2b?
da+4b 9a®-9b*’

No2. OcBobOoauTecs OT
UPPALMOHATIBLHOCTH B




_ 3
227"

Ne3. Pemute uppaimonanbHoe
ypaBHeHue: Vx+2 =x—4,

T
3HAMCHATCIJIC: \/ﬁ \/g .

Ne3. Pemute uppaimonaibHoe

ypaBHEHHUE: Vx?-12 =+/x.

S Bapuanr

Nel. Yopocrure:

2x—-3  x+1 x*+3 ) x®+1
2x - BEAL RN Rk
X+1 2-2X 2x°—-2) X°—X

Ne2. OcBobOoaurecs OT
UppaIMOHAIBFHOCTH B 3HAMEHATEJIC:

V3-42
5

Ne3. Pemmre upparnmonanbHoe

ypaBHEHHE:! Jx=x-2,

6 BapuaHTt

Nel. Yopocrure:

Ne2. OcBobOoauTecs OT
HWppalMOHATBLHOCTH B

5
3HaMEHaTele: Tﬁ :

Ne3. Pemute uppaimonaibHoe

ypaBHCHHE: Jx+1++Jx+3=0.

7 BapuaHT

Nel. Ynopocrure:

[ 3 4 2a j 2a+1 a-12
+— + : -
a-3 a"-5a+6 a-2

No2. OcBoOoauTECH OT
HUPPAMOHATHFHOCTH B 3HAMEHATEJIE:

5
NERN

Ne3. Pemmre nppanroHaibHOe

ypaBHEHHE: V1-x++1+x =1,

3 3(3-a)

8 Bapuanr

Nel. Yopocrure:

x2 9-x* 27+x® ( xzj
: + +| 3+ :

3+x x*-3x 3—x

No2. OcBoOOIUTECH OT
HPPaIMOHATBLHOCTH B

V5413

3HAMECHATEIIE: N
7

Ne3. Pemute uppainmoHanbHOe

ypaBHCHHE: V2x-1-+/x-1=1.

9 BapuaHT

Nel. Ymopocrure:




( 1 2¢ 1 jz (c—3) +12¢
+ + : .
c?+3c+2 c*+4c+3 c*+5c+6 2

1
No2. OcBobGoauTECH OT UPPALIMOHAIBHOCTH B 3HAMEHATETIE: ﬁ—m :

Neo3. Pemute nppanuoHaibHOE ypaBHEHUE: Jx—1++2x-1=5,

KOHmPOJleble eonpocol:

1. Kakue ¢Qopmynbl MOXKHO HCHOJB30BATh MpPU  NPEeoOpa3oBaHUU
anreOpanyecKuX BhIPAKEHU?

2. Kak M0>XHO 0CBOOOUTHCS OT UPPAIMOHAIBHOCTH B 3HAMeHatee?

3. Cdopmynupyiite mpaBuia peluieHUs] UPPALUOHATBHBIX YPaBHEHHI.

IIpakTnueckas padora Ne 8
Panuannas Mepa yria. BpamarejibsHoe IBUKeHUE
Iens pabomur: cmyodenm 00NHCEH:
3HaAmMb.

- OIpefeNeHusl paJauaHa, CUHYCa, KOCHHYCa, TaHI€HCAa W KOTAaHIEHCa
YUCJIOBOTO apTyMEHTa;

- 3Ha4YeHMs] TPUTOHOMETPHUECKHUX (QYHKIMII HEKOTOPBIX apTyMEHTOB;

- 3HAKM 3HAYEHUH TPUTOHOMETPUYECKUX (QYHKUHUA IO KOOPAMHATHBIM
YETBEPTSIM;
ymemb:

- TIEPEBOJAWTH 3HAUYCHUS YTJIOB W3 PAJMAHHOW MEphI yIiia B TPaayCHYIO
Mepy ¥ Hao0opoT;
- BBIYHUCIIATH MPOCTEHIIINE TPUTOHOMETPHICCKUE BBIPAKEHUS.

1 BapuanT 2 BapuaHT 3 BapuaHT
Nel. Beipazure B Nel. Beipazure B Nel. Beipazure B
paraHHOMN paauaHHOM (TpaayCHOMN) paivaHHON
(rpamycHoit) Mmepe Mepe 3HauYeHHE yria: (rpamycHoOi) Mepe
o 7 0. 37 3Hayenue yrina: 270°;
3”HaueHue yria: 60°; — | 180%;, —.
6 5 S
36

No2. Bpruuciure:




No2. Beruuciure:

V2 sin (— STHJ -6 cos(— ZZT”) +

No2. Beruucjure:

sin (—390° )+ 4tg (—405°) +

Nel. Beipazure B
paguaHHOU
(rpamycHoit) Mepe
3HadeHue yrna: 120°;
3r

T .

No2. Beruuciure:

sin1500° +tg (—765°) +

J3

+ 7cos(1845 9.

Nel. Beipazure B
paauaHHoM (rpaaycHOiN)
Mepe 3HaYeHUE yria:

/4
0. =
3107 3"

No2. Beruuciure:
V2 5sin (— 3—”) -6 cos(— 11—”) +
4 3

97 237
2tg 2~ —f3ctg| - =25 |,
+ 219 4 9( 5 j

: 0 _orE0
sin 2010~ + 4tg (—8557) + 4 2tg m_ﬂ_\/gctg 23_”.

++/3c0s(—1590°). 4 6 +~/3¢0s%(—420°).
4 BapuaHT S BapuanT 6 BapuanT

Nel. Beipazure B
paguaHHOU
(rpamycHoOi) Mepe
3HayeHue yrina: 360°;
or

T .

No2. Beruuciure:

c0s 2160° + ctg(855°) +
++/35in(=1590°).

7 BapuaHT

Nel. Beipazure B
paJIraHHON
(rpamycHoii) Mepe
3Hauenue yraa: 15000
3

E .

Ne2. Beruucnure:
- 0 1 2 0
sin 2190 +Etg (—4057) +

++/3 cos(—420°).

8 Bapuanr

Nel. Beipazure B
paauaHHOU (TpamxyCHOMN)
Mepe 3HAYEHUE yIJIa:

iz

0.
216", 17

No2. Beruuciure:
V2 5sin (— 77”] - GCosz(zzTﬂj +

157 V3 13z
+2tg| ——— |—-—ctg——.
4 2 3

9 BapuaHTt

Nel. Beipazure B
paaHHOMN
(rpamycHoil) Mepe
snauenue yraa: 90°;
Iz

5

No2. Beruucnure:

05 405° ++/3tg (750°) +

V3

+ 70032(—15900).

KOHmPOJleble eonpocol:

1. Yro Ha3biBaeTcs yriaom B 1 paguan?
2. B kakux eguHULAX U3MEPSIOTCS YIIIbI?
3. Ilepeuuncnure 3HaUEHUS] HEKOTOPHIX TPUTOHOMETPUUECKUX (DYHKIIHIA.

IIpakTnueckas padora Ne 9




OcHOBHbIE TPUTOHOMETPUYECKHE TOKIeCTBA. DOpMYJIbl IPUBEICHUS

Llens pabomulr: cmyoenm 0ondiHCeH:

3Hamb:
- OCHOBHBIE€ TPUTOHOMETPUUYECKHE TOXKIECTBA;
- (opmMymbl IpUBEICHNUS;
ymems:
- BBIOJIHATH  NPeo0pa3oBaHUs  TPUTOHOMETPUYECKUX  BBIPAKEHUI,
UCII0JIb3YsI OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYJIIbI IPUBEACHHUSL.
1 BapuanT 2 BapuaHT 3 BapuaHT

1) MoryT 11 CuHyC U
KOCHHYC OJTHOTO M TOTO
&Ke dncia ObITh
paBHBIMU

coOTBEeTCTBeHHO: 0,5 u
0,5.

2) HaiiguTe 3HaueHus
JAPYTHUX TPEX OCHOBHBIX
TPUTOHOMETPHUUYCCKUX
(GyHKUUN, €CIH:

6 T
CoOsO=——Hu —<a<rm,
4 2

1) MoryT 11 cuHyC U
KOCHHYC OJTHOTO U TOTO
&Ke Jncia ObITh
paBHBIMU

cooTBeTCTBeHHO: 0,2 U1 -
0,8.

2) HaiiguTe 3HayeHUS
JAPYTHX TPEX OCHOBHBIX
TPUTOHOMETPHUYCCKUX
(GyHKUMN, €CIH:

} 2
=" g 0<a<—
sina 3 u >

1) MoryT 11 cuHyC U
KOCHHYC OJTHOTO U TOTO
Ke Jncia ObITh
paBHBIMU

cooTBeTCTBEeHHO: 0,6 U -
0,8.

2) HaiiguTe 3HayeHUS
JAPYTHX TPEX OCHOBHBIX
TPUTOHOMETPHUYCCKUX
(GyHKUUN, €CIH:

15 37
COSO=— " 7<0€<27z'_

4 BapuaHT

1) MoryT 51 cuHyC U
KOCHHYC OJTHOTO U TOTO
&Ke qucia ObITh

pPaBHBIMU
T

COOTBETCTBEHHO: ~ - M

24

E .

2) Haiinure 3HaYeHMS
APYTUX TPEX OCHOBHBIX
TPUTOHOMETPHUYECKUX

S Bapuaur

1) MoryT 51 cuHyC U
KOCHHYC OJTHOTO U TOTO
&Ke qucia ObITh

pPaBHbIMHU
V6
COOTBETCTBEHHO: ~ 5~
J5
u—.
3

2) Haiigute 3HayeHUs
APYTHUX TPEX OCHOBHBIX
TPUTOHOMETPHUYCCKUX

6 BapuaunT

1) MoryT 51 cuHyC U
KOCHHYC OJTHOTO U TOTO
&Ke qucia ObITh
paBHBIMHU

2
COOTBETCTBEHHO: T u
)

1

R

2) HaiiguTe 3HaueHUS
JAPYTHUX TPEX OCHOBHBIX
TPUTOHOMETPHUYCCKUX




GbyHKUINN, €CIH:

) T
sina=0,5 u E<0!<7T.

GbyHKINN, €CIH:

3
cosa=0,4 u 77[ <a<2r,

GbyHKINN, €CIH:

T
sin(x:—3 n0<a<—.
5 2

7 BapuaHT

1) MoryT 51 TaHreHC U
KOTAHT€HC OJTHOTO U
TOTO K€ Yucya ObITh

PaBHBIMU
3
COOTBETCTBEHHO: ~ ¢ M
5
3

2) HaliguTe 3HaueHUs
JAPYTHUX TPEX OCHOBHBIX
TPUTOHOMETPHUYCCKUX
(GyHKUUMN, €CIH:

\/E 3z

COSO=— U — < a<2rx.
5 2

8 Bapuanr

1) MoryT /i1 TaHreHC U
KOTAHT€HC OJTHOTO U
TOTO K€ Yucya ObITh
pPaBHBIMHU

COOTBETCTBEHHO: 2,4 1
5
12°

2) HaiiguTe 3HayeHUS
JAPYTHUX TPEX OCHOBHBIX
TPUTOHOMETPHUYCCKUX
GyHKUUN, €CIu:

) T
sino=0,7 u E<0!<7T.

9 BapuaHT

1) MoryT /i1 TaHreHC U
KOTAHT€HC OJTHOTO U
TOTO K€ Yucya ObITh

PaBHBIMHU

J5
COOTBCTCTBCHHO. 7 nu
2.5
=

2) HaiiguTe 3HaYCHUS
JAPYTHX TPEX OCHOBHBIX
TPUTOHOMETPHUYCCKUX
GyHKUHN, eciu:

s
coso=0,9u O0<«a <E'

Konmponwnwie eonpocwi:

1. TlepeuncnuTe OCHOBHBIC TPUTOHOMETPUUYECKHUE TOXKICCTBA.
2. ChopmynupyiiTe MHEMOHUYECKOE TIPABHIIO.

IIpakTuyeckas padora Ne 10
CuHyc, KOCMHYC IBOITHOIO0 yrJia
Iens pabomui: cmyoenm O0ndHCeH:
3HamM».

- (OpMyJIbI IBOMHOTO yIila TPUTOHOMETPUYECKUX (DYHKLIUH;
- (opMmyJIbl NOJOBUHHOTO apryMeHTa TPUTOHOMETPUUECKUX (PYHKIMIA;
ymemb:

- BBIIOJIHATH  IpeoOpa3zoBaHuUs BBIPAXCHUU,

UCIOJIb3Ys (POPMYJIbI ABOMHOTO yIJIa.

TPUTOHOMETPUYECKUX



1 BapuanT

1) Beipasure ¢pyHKIun
JAHHOTO yTJa 4epes
(GyHKUIHU BIBOE
MEHBIIEro yria: Sin54°,

2) Beruucnure:

2 BapuaHT

1) Beipaszure ¢pyHKiun
JAHHOTO yTJja 4epe3
(GbyHKLIHU BIBOE

T
MEHbLIEro yria: tg 5"

3 BapuaHT

1) Beipaszure ¢pyHKIIMN
JAHHOTO yTJa 4epes
(GbyHKLIMU BIBOE
MEHBIIIEro yria: Cos16°,

2) Beruucnure:

1-1g?75° 2) Beluucnure: 2tg15°
2tg75° _2922°30" 1-tg?15°
1-19°22°30"
4 BapuaHT 5 BapuaHT 6 BapuaHTt

1) Beipazute hyHKIIMN
JAHHOTO YTJIa Yyepe3
GbyHKIIUA BIBOE

MEHBIIETO yriia: Ctg gﬂ' .

2) Beraucnute cosa,

1) Beipazute pyHKIIMN
JAHHOTO yTIJIa Yyepe3
GbyHKIIUK BIBOE

.7
MEHBIIETO yria: Sin T

1) Beipazute hyHKIIMN
JTaHHOTO yTJIa 9epe3
(YHKITUH BJIBOE
MeHpIero yria: tg68°.

2) Beraucnure sin 2«

eciu Sin a =g u

sin & 24 2)B sin &
ecnu —=—-H BIYMCIINTE -,
2 25 2 T
—<a<r,
V4 . 2
—<a<r, eciiut SN =——=nu
2 5
37
—<a<?2r.
7 BapuaHT 8 BapuanT 9 BapuaHT

1) Boipasure dhyukmu
JAHHOTO YTJIa yepe3
GbyHKIIUA BIBOE

5
MEHBIIETo yria: COoS 2 T.

a
2) Beruncnute g X

eciu Sin « 27 u

V4
—<a<r,
2

1) Boipasure pyHKImu
JAHHOTO YTJIa yepe3
GbyHKIIUA BIBOE
MEHBIIEro yria: Ctg

102°,
a
2) Boruncaure 9 o

€ClIu cosa = —E u

VA
—<a<r,
2

1) Boipasure pyHKImu
JTaHHOTO yTJIa 9epes
GbyHKIIUA BIBOE
MenbIero yria: tg 162°,

a
2) Beruncnure COS -,

2
J3

ecim SN & :7 U

/4
—<a<r,
2




KOHmPOJleble eonpocol:

1. 3anummure Gopmyssl ABOWHOTO YIJIa TPUTOHOMETPUUYECKUX (PYHKITHIA.
2. 3anummre (HOpPMYJIbI TOJOBHHHOTO apryMEHTa TPUTOHOMETPUUYECKHUX
byHKIIUN.

IIpakTuyeckas padora Ne 11

IIpeoOpa3zoBaHue TPUTOHOMETPUYECKHUX BbIPAsKEHUI ¢ MCIOJIb30BAHUEM
TPUTOHOMETPUYECKHUX TOKIECTB

Lens pabomur: cmyodenm 00NHCEH:

3HAMmMb.

- (¢opMynbl MpeoOpa3oBaHUsI CYMMbI TPUTOHOMETPUYECKUX (PYHKIMH B
IPOU3BEICHNUE;

- (Gopmynsl  mpeoOpa3oBaHUs ~ MPOU3BEICHHUS  TPUTOHOMETPUUECKUX
byHKUUN B CyMMY;
ymemu:

- BBIIOJHATH  Npeo0pa3oBaHUs  TPUTOHOMETPUYECKUX  BBIPAKEHUU,
WCIIOJIb3Ysl TPUTOHOMETPUUECKHUE TOKIECTBA.

1 BapuaHT 2 BapuaHT 3 BapuaHT
1) Yopocrure: 1) Yopocrure: 1) Ynpocrure:
2cosa —Ssin 2 cos(2z -2 .
— So.z > a2 . 1—Sin(2a+37rJ M—Slnza.
Sin“a —sin o +Cco0s“ ctg e -1
sin( 7 —3a) —sin(—a)
2) Beraucnure: 2) Beruucnure:
. . 2) Beruucnure:
sin75%+sin15°. ) c0575%+c0s15°.
sin75%+sin105°.
3) Beruncaure: 3) Berauciure:
. 3) Berunciure:
sin52%30°-c0s7°30°. ) 8 cos70.-cos30.
sin37%30°-sin7°30".
4 BapuaHT 5 BapuaHT 6 Bapuaunrt
1) Yopocrure: 1) Yopocrure: 1) Yopocrure:
2sin’ o ., 2sin a —sin 2a 2cos’ a )
—sin‘ a. > ——. _ —cos’ .
1+ cos(z —2ax) CoOSa —COS“ a —SIn“ a 1-sin(157 + 2a)
2) Beruucnure:




2) Beruucnure:

57 T
COS——C0S —.
12 12

3) Beruucnure:

cos75°-c0s105°.

T 1
COS—+C0S —.
12 12

3) Berunciure:

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

2) Beruucnure:

.57 . &
SIN ——SIn —.
12 12

3) Beruncinure:

12 sin(-9a)-sin4a.

7 BapuaHT

1) Yopocrure:

sin a —0,5sin( 7 + 2ax)

1+ sin(”+aj
2

2) Beruucnure:
tg22°30°-tg67°30°.
3) Beruucnure:

4 sinl6a-sinda.

8 Bapuanr

1) Yopocrure:

cos.(z +2a)

———cos’a.
1-19°«x

2) Beruucnure:
tg13°30°+tg76°30°.
3) Beruucnure:

4 cos(atp)-cos(a-p).

9 BapuaHT

1) Yopocrure:

2C0Sa —Sin 2«
sina—sina+cos’a

2) Beruucnure:
tg30°%+tg60°.
3) Beruucnure:

4 ¢c0s15%in20%in40°,

KOHmPOJleble eonpocol:

1. IlepeuncauTe OCHOBHbIE TPUTOHOMETPUYECKHUE TOXKIECTBA.

2. llepeuncnute GopMyIIbl JBOIMHOTO yria TPUTOHOMETPHUECKHUX (QYHKITHIA.
bopmybl TSt

3. Kakue

TPUTOHOMETPUUECKUX (PYHKITUI?

npeoOpa3oBaHUs

IIpakTueckas padora Ne 12

PenieHne TPpUrOHOMETPUYECKUX YPABHEHHM I

Ilenv pabomur: cmyoenm Oondicen.

3HAmMb.

- Q)OpMyHBI AJIA pCHICHUA TPUTOHOMCTPUICCKUX ypaBHCHI/Iﬁ B O6III€M BUAC

N 9aCTHBIC CJIy4Yau pCHICHUSA

ymemo:

- peuarh NpoCTeiIe TPUrOHOMETPUUECKUE YPABHEHHUS.

Pemute ypaBHeHUS:

1 BapuanT

2 BapuMaHT

3 BapuaHT

CYMMBI




. (X 7z i 1
1) SIn(E_Zj:O; l) Sinx;ﬁ; 1) S|n2X=§;
T _ 2) 2cosx =/2 ;
2) cos(x+§j_1; 2 cosBx:g; )
3) tg(3x+£J:£
3) tg2x = /3. 3) tg2x = —/3. 6) 3
4 BapuaHT S BapuaHT 6 BapuaHT
_(x V3 : 3 ( 7[)

== sin X =— 1) sin| 2x+—|=1:
1) sm(zj x 1) c; ) 3

X _4 =1t _7)_ .
2) COSZZE? 2) cos(l x)_2, 2) cos[Zx 4j_ 1;

T 3 t(X—£j=3. ctg = = —/3
3) tg(Zx 10} 0. ) 9| x—3 3) 97 .
7 BapuaHT 8 BapuanT 9 BapuaHT
1) 2sin x=—/2; 1) 2sin2x=-1; 1) Zsin(g):x@;
X 1
2) cosBx=—§; 2) COS(E_ZJZ_E; 5
2) COSX:—7;
X
T__ ctg = =+/3

3) 3tg(3X+ 6) \/§ 3) 2 . 3) Ctg(2X+450):_1

KOHmPOJleble eonpocol:

1. Tlepeuuncnure bopMyIIBI TUTST perIcHUs POCTEHTITNX
TPUTOHOMETPHUYCCKUX YPAaBHEHUH B 00IIIEM BHJIE.
2. llepeuncnute (GOpMyNIBI YACTHBIX CIIy4acB pENICHUS IMPOCTCHIIMX
TPUTOHOMETPUUYECKUX YPaBHEHUH.
IIpakTnueckas padora Ne 13

IHocTpoenue rpagMKoB dJIeMEeHTAPHBIX PYHKIMH
Ienv pabomui:cmyoenm 00axHCeH:
3HAMb.

- DJIEMEHTapHbIe (PYHKIIMH, YTO SBISIETCA UX TpaPuKaMu;



ymemb:

- CTPOUTH rpauKH dIEMEHTAPHBIX QYHKIIUH.
[TocTpouTs rpaduku GHyHKIIMIA:

1 BapuanT 2 BapuMaHT 3 BapuaHT
1) y=x242x+3; 1) y=x2-4x; 1) y=-x2+2x-1;
2) y=2x; 2) y=+2x; 2) y=—x;
)V < )Y L )Y o
4 BapuaHT S BapuaHT 6 BapuanT
—_ 2 .
— _J3x- 2) y =\/E : _3J/x
2) y=—3x, 2 2) y=3Jx;
3) y= 2 3) y= 9 3) y= 5
)Y 3x )Y X’ 5x°
7 BapuaHT 8 BapuanT 9 BapuaHT
1) y=x2-6X; 1) y=-x2+8x+1; 1) y=-2x2+x-3;
1 __1. Jx
2)y—§\/;, 2) V= 3‘/;, 2))’:7;
3 y=2 3) y=—> >
) Y ¥ ) Y Y 3) y= —;_

KOHmPOJleble eonpocol:

1. Yro HazbiBaetcs GyHKIMEH?
2. UYro siBnsieTcsa rpauKkoM JIMHEHHOM, KBaAPAaTUYHON PyHKIIUN?
IIpakTnueckas padora Ne 14

IIpome:xxyTKH BO3pacTanusi, yObIBaHUS, HAM00JIbIIee, HAUMEHbIIIee 3HAYEeHUA
¢yuxkumnu. Touku IKCTpemMyma

Ienv pabomui:cmyoenm O0axHCeH:

3HANb.



- ompeneneHus Bozpactaroiiei (yObiBaromiei) GyHKINN;
- OmpeleNeHUs] TOUKH MakcuMyMa (MUHUMYMa) QyHKIINY;

ymemu:

- HaxOJIUTh MPOMEXKYTKH MOHOTOHHOCTH (DYHKIINH;
- BBIYHUCIIATH TOYKU dKCTpeMyMa (HyHKIIUU.
Haueprute scku3 rpaduka ¢pyHkiuu f, onpenennure BU TOUYCK, €CIH:

1 BapuaHT

f Bo3pacraeT Ha
pOMEKyTKe (-o0; 2] u
yOBIBaeT Ha
MPOMEKYTKE [2; +00).

2 BapuaHT

f Bo3pacraeT Ha
MPOMEKYTKax (-00; -2] n
[0; 3], yObIBaeT Ha
npomexyTke [2; 0].

3 BapuaHT

f Bo3pacraeT Ha
npomexyTtke [1; 4] n
yOBIBaeT Ha
MPOMEKYTKax (-00; 1] u
[4; +o0).

4 BapuaHT

f Bo3pacraer Ha
MPOMEXKYTKax (-00; -5] u
[1; 5], yObIiBaeT Ha
npomexyTtkax [-5; 1] [5;
+0).

S BapuanT

f Bo3pacraer Ha
poOMeyTKe (-o0; 5] u
yOBIBaeT Ha
MPOMEKYTKE [5; +00).

6 BapuanT

f Bo3pacraer Ha
npomexyTke (-o0; 0] u
yOBIBaeT Ha
npomexxyTke [0; +oo).

7 BapuaHT

f Bo3pacTaer Ha
npomexyTtke [-1; 2] u
yOBIBaeT Ha
npoMexyTKax (-oo; -1] u

8 Bapuanr

f Bo3pacraer Ha
MPOMEXYyTKax (-o0; -4] u
[2; 4], yObIBaeT Ha
npoMexyTtkax [-4; 2] [4;

9 BapuaHT

f Bo3pacraer Ha
MpoOMeXyTKax (-oo; -3] u
[2; 5], yObIBaeT Ha
npomMexyTkax [-3; 2] [5;

[2; +o0). +00). +00).
Konmponwvnsie éonpocel:
1. Kakas ¢QyHkuust Ha3biBaeTcsi Bo3pacrarolmieii (yObIBaroriei) Ha

HEKOTOPOM IIPOMEXKYTKE?
2. [laiiTe onpejeneHne TOYKe MakcCuMyMa (MUHUMYMa) (QYHKIIHH.
IIpakTnueckas padora Ne 15

IMapajuieabHBbIN EPEHOC, PACTAKEHUE, CKATHE
Ilens pabomulr: cmyoenm 0ondHCeH:
3Hamb:

- TpaUKH FIEMEHTAPHBIX (PYHKINA;



- (opmyiel mpeoOpazoBaHus TpahUKOB;
ymemb:

- BBITIOJIHATH MOCTpOeHUE rpaduKoB (HYHKIMHA C MTOMOIIBIO MapaIeTLHOTO
IIEPEHOCA, PACTSIKEHUS, CIKATUS.

1.ITocTpouTh B OIHOM CUCTEME KOOPAUHAT rpaduku GyHKUUH (3aUcaTh LHETOYKY
JIBHKEHUS )

1 Bapuant 2 BapuaHT 3 BapuaHT
ot y=cosx, y=—¢,
x!
y=2C0SX—-3, X2
y=g+2, y:4_?1
X 1 Vs
y==cos(x+=—),
1 2 4 y = —(2x-2)2.
SPTECE
4 BapuaHT S BapuaHTt 6 BapuanT
y=sinx, _ 1 y =Ssin X,
y N -
e 3 y=sin3x-1,
’ y=2-1, 1 /4
_ p g y=55in(X—§).
y=25|n(x+§)_ _ 3
2x+4°
7 BapuaHT 8 BapuanT 9 BapuaHT
y=x, y=x. y=cosx.
y:x—3+2 y=4—2x y =14co0s2X,
2 ]
1 _, 1
y=—(x-1. Y=t 59X, yoimgoex.

KOHmp0Jleble eonpocol:

1. Kakumu popmymnamu 3aaercst pacTsikeHue (cxarue)?

IIpakTnyeckas padora Ne 16



Pemenue ypaBHeHnﬁ: PA3JI0KECHHUEC HA MHOKUTEJ/IN, BBCACHUEC HOBDBIX
MEPEMECHHDBIX, IIOJACTAHOBKA

Iens pabomur: cmyoenm 00ndHCEH:
3Ham».

- CIIOCOOBI pelIeHusl ypaBHEHU;
ymemb:

- pelath ypaBHEHUS Pa3IMYHBIMU CIIOCOOAMHU.
3aoauu 011 camocmoamenbHo20 peuleHus

2
MNel. Pemte ypaBHEHHE METOJIOM pa3jioKeHUS Ha MHOKHATETH: 3x° +15x =0,

No2, Pemure ypaBHEHHE METOIOM 3aMEHbI IepeMenHoit: 9x* —24x* +7 =0,

1

2

Ne3. Pemute ypaBHEHHE METOJIOM PA3JIOKEHUSI HA MHOXKHUTENU: X™ +—+x+—=0.
X X

KOHmPOJleble eonpocol:

1. B ueMm cyTb pelieHus ypaBHEHUS METOJIOM pa3JIoKEHUsI HA MHOXKHUTENIU?
2. B yem cyThb perieHust ypaBHEHHsI METOJIOM 3aMEHBI IEPEMEHHO ?

IIpakTnueckas padora Ne 17
Pemienue ypaBHenuii rpagpuueckum Meroaom. Hecranaaprusie
CIOCo0bI pelIeHHs YPABHEHHH
Ilenv pabomwr: cmyoenm Oondxicen.

3HAmMb.

- JTanbl peHIeHUs] ypaBHEHHUM rpad)id4eCKUM METOIOM;
ymemo:

- CTPOUTH rpauKH dIEMEHTAPHBIX QYHKIINN;
- pelath ypaBHEHUS Pa3IuYHbIMU CIIOCOOAMHU.

3aoauu 0a4a camocmoamenbHo20 peueHus
Nel. Pemure ypaBHEHHE C HCTIOJIB30BAHHEM METOa OIICHKH 00J1aCTH 3HAYCHHMIA:

sin?x = +1

T
X ——
2

Ne2. Pemre ypaBHEHHE: Jaf —x 4y2-x-2" = Va1



Ne3. Peniure ypaBHEHUE: - Vx+10 -4,
yp Vx+1+1

KOHmPOJleble eonpocol:

1. Tlosicuute cyTh MeTOAA OIEHKM OOJIACTH 3HAYEHUU TIPU PpEUICHUU
YPaBHECHUU.
2. Kaxkue HecranmapTHbIC CIIOCOOBI pEIICHUSI yPaBHEHUM BbI 3HAETE?

IIpakTuyeckasi padbora Ne 18

Pemenne HEPABCHCTB METO/IOM MHTEPBAJIOB

Iens pabomur: cmyoenm 00NXHCEH:
3Ham».

- MpaBUJIa PEIICHUS MPOCTHIX, TPOOHO-PAMOHATHHBIX HEPABEHCTB C OJTHOMN
IIEPEMEHHON;

ymemb:

- pemiaTh HEPaBEHCTBA METOJIOM MHTEPBAJIOB.
3aoau 011 camocmoamenbHo20 peuleHus
X+17

Nel. Pemite HEPaBEHCTBO: ———— 0.
X" —X-6

J17 —15% — 2%2 g
X+3

No2. Pemnute HEpaBEHCTBO: 0.

2x+1
No3, Pemute HEpaBEHCTBO: v2X+1< 2X +x :

Konmponwnwie eonpocwi:

1. [aiite onpeneneHue HEpaBeHCTBA C OAHON EPEMEHHOM.
2. B ueMm cyTh MeTO/Ia UHTEPBAIOB?

IIpakTnueckas padora Nel9

Paccrosinue Mexkay N1ByMs TOUKaMu. BeluuciieHHe KOOPAMHAT cepeInHbI
OTpe3Ka



Ilenv pabomur: cmyoenm 0odicen:

3HAMb.

- (hopMyIIBI 1T BBIYUCIICHHS PACCTOSHUS MEXKIY TBYMS TOUKaAMU;
- (hopMyIIBI 1T BBIYUCIICHHSI KOOPAMHAT CEPEIUHBI OTPE3Ka;
yMemb:

- BBIYUCJISATh PACCTOSIHME MEXIY JABYMsI TOYKaMHU, KOOPAWHATHI CEPEIUHBI
OTpe3Ka.
3aoanusn 04 CAamMoCmoOAMmMeIbHO20 PEULeHUA:

1) Berauciure nepumerp tpeyroibanka ABC, eciu A(4; 0), B(12; -2), C(5; -9).

2) Beruncnure nnuny Menuansl AM tpeyronbHuka ABC, BepUIMHBI KOTOPOTO
umerot koopauaatel 4(0; 1), B(1; -4), C(5; 2).

3) Hokaxwute, uTo TpeyroabHUK ABC — paBHOOEAPEHHBIN U BEIYUCIUTE €T0
TUTOIIA/Th, €CJIM BEPIIUHBI KOTOPOTO UMEIOT KoopauHatel A(-4; 1), B(-2; 4), C(0;
1).

4) JoxaxwuTte, 9TO YeThIpexyroiabHuk ABCD sBnsieTcs mapaienorpaMmmMom, U
BBIUKCIIKTE ero auaronanu, ecau A(1; 1), B(6; 1), C(7; 4), D(2; 4).

5) Hokaxwute, yTo 4yeThipexyroabHuK ABCD sBisieTcst mpaMOyToOIbHUKOM, U
BBIUMCIIMTE ero Tuiomias, eciu A(-3; -1), B(1; -1), C(1; -3), D(-3; -3).

Koumpwzbuble eonpocol:

1. 3anummTe (I)OpMy.Hy IJIA BBIYUCIICHUA KOOpAUHAT CCPCAUHBI OTPC3KaA.
2. 3anuimrTe q)OpMy.Hy L BBIYUCIICHUA PACCTOAHUA MCKAY ABYMA
TOYKaMMH.

IIpakTnueckas padora Ne2(
Pemrenue 3a1a4 KOOPAUHATHBIM METOIOM
Iens pabomer: cmyoenm 0oJdicen:
3Ham».
- (hopMyIIBI 11 BBIYUCIICHUS PACCTOSHUS MEXKIY JBYMS TOUKAMU;

- q)OpMy.]'IBI JJIs1 BBIYUCJICHUA KOOPAUHAT CCPCANHBI OTPC3Ka,



ymemb:

- HCTOJIb30BaTh (DOPMYIIbI PACCTOSHUSI MEXTY ABYMS TOYKaMH B (PopMyTy
JUIE  BBIYUCIICHMS KOOPJAMHAT CEpPeIMHbl OTpe3Ka Mpu PEIICHUU 3ajaad
KOOPJIMHATHBIM METOIOM.
3aoanus 0 CAMOCMOAMETbHO20 PEULeHUA:

1) Joka3zats, uto TpeyroipHuk ¢ BepmuHamu A(3; -1; 2), B(0; -2; 2), C(-3; 2; 1)
pPaBHOOEIPEHHBIN.

2) Ha ocu abcumce HalTH TOYKY, pPacCTOSTHUE OT KOTOpoi 10 Touku A(-3; 4; 8)
paBHO 12.

3) Ha ocu opauHAT HaiiTH TOYKY, paBHOYnajdeHHyt0 oT Touek A(1; -3; 7) u B(5; 7; -
5).

4) Nans! Bepmuast A(2; -1; 4), B(3; 2; -6), C(-5; 0; 2) TpeyroyibHuKa. BeraucauTs
JUTHHY €r0 MEIUaHbI, TPOBEJACHHON 13 BEPIIUHBI A.

5) Mausl nBe Bepmmnbl A(2; -3; -5), B(-1; 3; 2) mapamtenorpamma ABCD u Touka
nepecedcHus ero quaronHaieid E(4; -1; 7). Onpenenuthb aBe Apyryue BEPITUHBI
ATOTO MapajuieiorpaMMma.

6) BeIaucuTh KOOpIUHATHI KOHIIOB OTpe3Ka, KOTOPbIH pasnencH Toukamu C(2; 0;
2) u D(5; -2; 0) Ha Tpu paBHBIC YaCTH.

Koumpwzbuble eonpocol:

1. 3anummure ¢GoOpMyNbl IS BBIYMCICHUS PACCTOSHHUS MEXKAY JBYMS
TOYKAMHU.

2. 3anumute GopMyIIbI 711 BHIYUCICHUS KOOPJUHAT CEPEIMHBI OTPE3Ka.

3. 3anummre GopMyIIbI AeTIEHUs OTPE3Ka B TAHHOM OTHOIICHUH.

IIpakTnueckas padora Ne2l
IIpaBuia cj105KeHNs] BEKTOPOB
Iens pabomur: cmyoenm 00nHCEH:
3HaMb:
- IpaBUJIa CIIOKEHUS BEKTOPOB;
ymemy:

- CTPOUTH CYMMY BEKTOPOB IO MPaBUJIy TPEYTOJIbHHUKA, TapaAJIJIeIOrpaMMa;



- BBIYHCIIATH KOOPJMHATHI CyMMBI BEKTOPOB.
3aoanus 01 CAMOCMOAMETbHO20 PEULeHUA:

—
—

1) TTo naHHBEIM BeKTOpaM @ U D mOCTpOHTE KaXKmblil 3 CIETYIOMMX BEKTOPOB: 1)

—

d+b,2)a-b,3) —a+b,4 —a-b.

2) Beruncouts koopauHatsl Bekropo ¢ =d—b+h; d=a+b—h ocpy a=(4; -3;
10), b =(-4: 12; -1), h=(3; -7; -11).
Koumponvusie éonpocoi:

1. Cdopmynupyiite npaBUio TPEyroabHUKA IS CIIOKCHHSI BEKTOPOB.
2. CdopmynupyiiTe mpaBuiIo mapajuieiorpaMMa Jijisl CIIOKEHUST BEKTOPOB.
3. 3anummre GopmMyIbl ClIoKeHUS (Pa3HOCTH) BEKTOPOB B KOOPIMHATAX.

IIpakTnueckas padora Ne22
YMHOKE€HHE BEKTOPA HA YHCJI0
Ilens pabomur: cmyoenm 0oJdiCceH:
3HaAmMb.
- MPAaBUJIO YMHOKEHHUS BEKTOPOB;
ymems:

- CTPOUTH MPOU3BEAECHUE BEKTOPA HA YHCIIO;
- BBIYHCIIATH KOOPIWHATHI BekTopa Ka .
3aoanus 014 cCamoCmoAmMeabHO20 PeUeHUs:

—
—

1) o mauubIM BekTopaM & 1 D 1mocTpouTh KaxIplii H3 CIEIyIOUNX BEKTOPOB:

1- 1~ 1 ~
a ——b 2a+=b, =a-3b
3a, 2 3 2 '

B — D —

2) B tpeyronsunke ABC Bexktop AB=mMmM u Bektop AC =M. [1ocTpOUTH KaxIbIi
m+n mMm-A —-m+n0 m
M3 CJICIYIOIINX BEKTOPOB: : , =

2 2 2

3) Touka O sBisieTCS TOUKOM NlepecedyeHust Meauan Tpeyronbauka ABC. Jloka3ats,
uro OA+OB+0C =0,



4) B npaBuinbaOM nisiTuyroisHuke ABCDE 3aganbl BEeKTOPBI, COBMAAAIOIINE C €T0

pebpamu: A—Bzrﬁ’ BC = A, CD =|3, DE =a, ﬁ:F.HOCTpOHTL BEKTOPBI:
MR+ P +F rn’+25+%a 2ﬁ+%ﬁ—3ﬁ—a+zi

5) B mapamnenenunene ABCDA'B'C'D’ 3amanbl BEKTOPHI, COBIIAJAIONIKE C €T0

pe6pami: AB=m, Nj:ﬁ’ AA = p

g o'
ﬂ.‘
y

B.i'

1l

|

l

'.

1
O EA
”

A m g

6) [TocTpouTh KaXXBIN U3 CIEAYIOIMMX BEKTOPOB: M+ N+ P ’ m+n+ E P,

1— 1- — — - 1-
“m+>n+p —-m-n+=p.
2 2 ’ 2

KOHmpo./leble eonpocol:

1. Cdopmynupyiite nmpaBuao yMHOKEHHUS BEKTOPA Ha YUCTIO.

IIpakTnueckas padora Ne23
CkassipHOe NIpou3Be/leHle BEKTOPOB
Ienv pabomer: cmyoenm 0oicen:

3HAMb.

- q)OpMy.HBI JJIs1 BBIYUCJICHUA CKAJIPHOT'O IIPONU3BCIACHUA BEKTOPOB;

ymemu:

- BBIYUCIATH CKAJSPHOE MPOU3BEICHUE BEKTOPOB, YTOJ MEKY BEKTOPAMH.
3aoauu 014 camocmoamenbHo20 peueHus:

-

1) Bextopsl @ u D B3aMMHO TIEPIIEHIUKYIISIPHBL;, BEKTOP € 00pasyeT ¢ HUMHU

:5’

-

b

-

c|=8 , BBIYMCJIUTD:

ju -
YIJIbL, PaBHBIE @ = 3 » 3Had, 410 ‘Cl‘ =3,

(sa-2bJ6+3c), (a+b+cf, (a+2b-3cf



— -

2) Bexropst &, D 1 € momapo 06pa3yioT ApyT ¢ APYroM yIIIbl, Ka bl 13

KoTophIX paBeH 60°. 3Has, uTo ‘a‘ =2, ‘b‘ =2, ‘C‘ =6, onpenenuTs MOLYIH

Bektopa P=a-+b+c.

3) JlaHbI BEKTOPHI a=(4,-2;4) u b=(6-3,2) . Berauciurs: 56, \/?, \/672 ,
(2a-3b)a~+2b) [a+bf , @-Bf.

4) Hanwl Touku A(-1; 3; -7), B(2; -1; 5), C(0; 1; -5). Beruuciauts: \/A_B2 , \/A—Cf2 ,
(2AB — CB)(2BC + BA) .

KOHmPOJleble eonpocol:

1. 3amumure GopMyabl A7 BBIYUCICHHUS CKaJsPHOTO MPOU3BEACHUS
BEKTOPOB.
2. 3anumurte GOpMyITy AJisi BBIYMCICHUS YTIa MKy BEKTOPAMH.

IIpakTnueckas padora Ne24

Hcnoan3oBanue BE€KTOPOB IIPHA PCIICHUU MATEMATHYCCKHUX M IPUHKJIATHBIX
3agavd

Iens pabomur: cmyoenm 0oJdiCeH:

3HAMYb!

- BEKTOPBI U MPOCTEUIINE ICHCTBUS HAJl HUMMU;
ymemo:

- NPUMEHATHh TMpaBWia JAEUCTBUS HAJ BEKTOpaMH TIPU  PEIICHUU
MaTeMaTUYECKHUX U MPUKIAJAHBIX 33/1a4.

3aoaua ona camocmoamenvno2o peuienusa Nel. Jlokazatb, 4TO CpeIHSS
JIMHUS TpaIeluu napauielibHa OCHOBaHUSIM U PaBHA UX MOJyCyMME.

No2. Ha nuaronansx AB1 u BCi rpaneit AA1B1B u BB1C1C napannenenunena

ABCDA:1B:1C1D1 B3sat1bI TOukH cooTBeTcTBeHHO H 11 M Tak, uto orpesku MH u A;C
napasiesbibl. HaiiinuTe OTHOLIEHHE ITTMH 3TUX OTPE3KOB (BOCHOJIb3YyHTECH
MPEIOKEHHBIM PUCYHKOM).



Ne3. B mpoctpancTBe pacnomnoxeHsl otpe3ku AB u A1B1. Touka M ects cepeauna

otrpeska AB, Touka M1 — cepennHa A1B1. JIoOKaXuTe, 4TO CEpEaUHBI OTPE3KOB A A1,
BB1, u MM1 pacniosioeHbl Ha OTHOU MPSMOM.

KOHmp0Jleble eonpocol:

1. TlpuBeaute mpuMeEpsl 3a7ad, KOTOpPbIE IeJIeCO00pa3HO pelaTh C
MOMOIIIbIO BEKTOPOB.

IIpakTuyeckasi padbora Ne25

IMapanjieJbHOCTH NPAMON U MJIOCKOCTH
Ilens pabomur: cmyoenm 0oJdiCceH:
3Ham».
- MPU3HAKY NAPAICITHBHOCTH MIPSMOU U TNIOCKOCTH;
- IPU3HAKY NAPAJJIEIbHOCTH TIIIOCKOCTENH;
- MPU3HAKY NAPAICIIBHOCTH MIPSMBIX B POCTPAHCTBE;
yMmemb:

- CTPOUTH MapajuiesibHbIC MPSIMbIC, INIOCKOCTH B IPOCTPAHCTRE.
3aoanus 014 cAamMoCmoAmMeIbHO20 PEUIeHU:

Pemmnte cnenyromue 3agaun  (BBITOJIHUTH YEPTEX, AaThb MOAPOOHBIE
MTOSICHEHUS )

1) Cropona AC TtpeyronpHuka ABC napaenbHa MIOCKOCTH &, & CTOPOHBI
AB u BC mnepecekatorca ¢ 3Toil miockocTeio B Toukax M u N. Jlokaxure, 4to
TpeyroyiibHuku ABC u MBN 1ogo0HBI.

2) CKOJIBKO CYHIECTBYET IUIOCKOCTEH, MPOXOAIINX YEpe3 AaHHbIE MPSAMYIO
U TOUYKY B IIPOCTPAHCTBE?

3) B mpoctpanctBe nanbl npsmas @ U Touka M. CKoibko cCyliecTBYeT
OpPSIMBIX, IPOXOAIIMX Yepe3 M u napasienabHbIX IpsMoit a?

4) Jlanwsl miockocTh W Touka M BHe mmiIockocTH. CKOJIBKO CYILECTBYET
HPSIMBIX, IPOXOIAIIMX yepe3 M U napauieabHbIX II0CKOCTH?



5) B mpocTpaHCTBe naHbl JABE MapauieiabHbie HpsMbie @ U D. Ckoibko
CYLIECTBYET IIOCKOCTEN, MPOXOIAIINX YEPE3 NPSAMYIO d U MapAJUICIbHBIX TPSAMOU
b?

6) Hdanbl aBe ckpeniuBaroniriecs npsmbie a U 0. CKOIBKO CYIIECTBYET Iap
NapajuIeNIbHBIX IUIOCKOCTEM, OJIHA M3 KOTOPBIX NMPOXOJHUT Yepe3 a, a Japyras —
yepes b?

7) B npocTpaHCcTBe JaHbI IBE MMEepeceKaronrecs npsMeie a, b u He nexaras
Ha HuX Touka M. CKOJBKO CYIIECTBYET IUIOCKOCTEH, mpoxoasmmx yepes M u
napauIeIbHbIX IPsSMbIM @ U b?

Konmponwnwie éonpocwi:

1. Cdopmynupyiite npu3HaKy NapalIeIbHOCTU MPSMOU U MIIOCKOCTH.
2. CdopmynupyiiTe npu3HaKy NapaieIbHOCTH MIIOCKOCTEM.
3. Cdopmynupyiite npu3HaKky NapajuIeIbHOCTU IPSIMBIX B IPOCTPAHCTBE.

IIpakTnueckas padora Ne26

I'eoMeTpuUecKHe MPeodpa3oBaHusI MPOCTPAHCTBA: MAPAJLIEIbHBIN MEePeHoC,
CHMMETPHS OTHOCUTEIBbHO IIOCKOCTH

Ilens pabomer: cmyoenm 0oJdCcen:

3Ham».

- OmpeieNieHre TapaJlIeIbHOTO TIEPEHOCA U €TO CBOMCTBA,;
- (opMyIIBI 115 TapaJIeIbHOTO MEPEHOCa;

yMemy:

- BBINOJHATH F€OMETPUYECKUE npeoOpa3oBaHus IPOCTPAHCTBA!
napajuieNIbHbIA MEPEHOC, CHMMETPHUSI OTHOCUTEIBHO TUIOCKOCTH.
3aoanus 011 CamMoCmoAMEIbHO20 PEULeHUs:

1) I[OK&)KI/ITC, 4TO IIpU ABHUKCHUU ITAPAJIJICIIBbHBIC ITPSMBIC OTO6pa}KaI-OTC$I Ha
mapaJluICJIbHBIC IIPAMBIC.

2) JlokaxxuTe, 4TO MPU IBUKCHUU: a) TApajlIeIorpaMM OTOOpakaeTcs Ha
napasuiesiorpamMm; 0) Tpamnersi oToOpakaeTcsi Ha Tpameluio; B) poMo
oTOOpakaeTcsi Ha poMO; T') MPSMOYTOJIBHUK O0TOOpakaeTcs Ha MPSIMOYTOJIbHUK, a
KBaJIpaT — Ha KBaJpar.

3) Ha croponax AB u CD nmapamnenorpamma ABCD mocTpoeHs! KBaipaThl
(TUTOCKOCTH KBaJIpaTOB MEPICHIUKYIISPHBI ITIOCKOCTH MapajuieiorpaMmma).



Hcnonb3ys napapielbHbli IEPEHOC, JOKAXKHUTE, YTO OTPE3OK, COCTUHSAIOIIHIMA
LEHTPBI TUX KBAJPATOB, PaBEH U napasuiesieH cropone AD.

KOHmPOJleble eonpocol:

1. Jlaiite ompeneleHHe NapaJICILHOIO IEPEHOCA U TEPEUUCIUTE €ro
CBOICTBA.

2. 3ammmute GOPMYIIBI IS TApaJIISIIBHOTO MepeHoca.

IIpakTnueckas padora Ne27
[MapajuiesbHOE NPOEKTUPOBAHUE
Ilens pabomer: cmyoenm O0oJdiCeH:
3HaAmMb:
- CBOIICTBA MapaJJIEIBHOTO IPOEKTUPOBAHUS;
ymems:

- CTPOUTH (PUTYPBHI C TOMOIIBIO MAPATIIETEHOTO TPOSKTUPOBAHUS.
3aoanus 01 CamMoCmoAMEIbHO20 PeULeHUA:

1) KakoBbI mpoeKuu BYX MPSMBIX HA MIIOCKOCTh, €CIIU: a) MPSIMbIe
nepeceKkaroTcs; 0) mpsiMble CKPEIIUBAIOTCS; B) MIPSMBbIE MapauIeIbHBbI.

2) Ha mogenu ky6a ABCDA1B1C1D1 ykaxkute mpoekIuu Ha MmIOCKOCTh TPaHu
AA1B1B otpeskoB C1Di1, AD, C:D u DB3, Tpeyronsuukos C:CD u ACD, kBagpara
BB1C:C.

3) I'unoTeHy3a IpSAMOYTOJIEHOTO TPEYroabHUKa pasHa 10 cM, a ocTpsiil yrom 60°.
Haiinure miomaas TpoeKIUH 3TOr0 TPEYroJIbHUKA HA MIOCKOCTh, COCTABJISIONIYIO
C INIOCKOCTHIO TpeyronbHuka yroa 30°,

4) CtopoHBI TpeyTroJabHUKa paBHHI 3,9 cM, 4,1 cm u 2,8 cM. Halipure miomaas ero
IPOEKIUH Ha TIIOCKOCTh, COCTaBISIONIYIO C IUIOCKOCTHIO TPeyroibHuKa yroi 60°,

KOHmPOJleble eonpocol:

1. Yto Ha3pIBaeTCs MapajyIebHON MPOEKIUEH?
2. llepeuncnute cBONCTBA NapauIEIbHOTO IPOEKTUPOBAHMUSL.
3. Yto Ha3bIBaeTCsl OPTOrOHAIBHON IpoeKLren GUrypbi?

IIpakTuyeckasi padbora Ne28



BepuiuHbl, pe6pa, rpaHu MHOTOTPAHHUKA
Ilens pabomur: cmyoenm 0oJdicen:
3HAMb.
- CBOWCTBO, CBSI3BIBAIOIIECE YHCIIO BEPIINH, peOep U rpaHeii MHOTOTpaHHHKA,
yMemb:

- YCTaHaBJIMBATh CBSI3b MEXK]Iy YUCIIOM IUIOCKUX YIJIOB // MHOTOTpaHHUKA U
YUCIIOM ero pedep P.
3aoanusn 0 CamoCmoOAMEIbHO20 PEULeHU:

1) MoxeT 1 4KiCIIo BEpIIMH MHOTOTPAHHUKA PABHATHCS YHUCIY €ro rpaHen?

2) YCTaHOBHUTE CBS3b MEXKIY YHCIIOM IIOCKHMX YTiI0B /1 MHOTOTpaHHUKA U
YUCIIOM ero pedep P.

3) 'paHsAMH BBITYKIIOTO MHOTOTPAHHUKA SBJISIOTCS TOIBKO TPEYTOIBHUKH.
CkoJIbKO y HEeTO BepllluH B u rpaHelt 1, ecnu oH uMmeert: a) 12 pedep; 6) 15
pebep? [IpuBenuTe mpuMepbl TAKUX MHOTOTPAHHUKOB.

4) 13 kax 0¥ BEPIIMHBI BBITYKJIOTO MHOTOTPAHHUKA BBIXOJIUT TPU pedpa.
CkoJIbKO OH UMEET BepIlMH B u rpaHel [, ecnu y Hero: a) 12 pebep; 6) 15
pebep? Hapucyiite 3Tu MHOTOTpaHHUKH.

5) B kaxx10#1 BepIIMHE BBITYKJIOTO MHOTOI'PaHHHUKA CXOAUTCS 1O YEThIpe pedpa.
CKOJIbKO OH UMEET BEPIIUH B U rpanei [, eciau uncio pedep paBHo 127
Hapucylite 3T MHOTOrpaHHUKMU.

Konmponwnwie eonpocwi:

1. 3amumute Gopmyiy, CBA3BIBAIONIYI0 YHCIIO BEPIIWH, pebep U rpaHeit
MHOTOI'PaHHHUKA.

IIpakTnueckas padora Ne29
Hapanunenenunen. Kyo
Ilens pabomer: cmyoenm 0oJdHCceH:
3HAMb.
- OTIpe/IeNieHre apajieenunena, Kyoa;

- CBOMCTBA MPSIMOYTOJIBHOTO MMAPAJIICIICIIUIIEA;



- (opmyIibl 0OBEMa IPSAMOYTOJILHOTO Mapajuieenuneaa, Kyoa;
ymemb:

- CTPOUTH Mapajuiesienunes, Kyo;
- BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO Napaljiesienunena, Kyoa.
3aoanus 01 CamMoCmoAMeIbHO20 PeULeHUA:

1) Hano mokpacuts mon B kKomHare. Pacxon kpacku Ha 1 m? — 120 2, koMHaTa
umeeT pazmepsl S v 1 4 m. CKoJbKO MOTpeOyeTcs: KpacKku?

2) Hamo okiienTh KOMHATY C OJTHUM OKHOM U JIBEPHIO0 0005SIMU OT MOJIa 10 MOTOJKA.
JlnmHa KOMHATHI 5 M, upuHa — 4 m, BeicoTa — 3 m. [lmomaas okHa 3 M2, TITOIA b
nsepu 2 m2. O6ou mpoaarTces NeabMu pyioHaMu, 1 pymon Ha 10 m2. CKolbKo
noTpedyeTcst pyJIOHOB 000eB?

3) IBa peOpa npsiMOYTOJIBHOTO apaiyIeJICTIUIIE 1a, BEIXO SIS U3 OJTHON
BEPIIMHBI, paBHHI 1, 2. [Inomans noBepxHOCTH Napasuienenuneaa papaa 16.
Haiingure ero nuarosanis.

4) Ilmomranp rpaHu MPSMOYTOIHLHOTO Mapasuienenumnena pasia 12. Pedpo,
NEPIeHANKYJIIPHOE 3TOM TpaHu, paBHO 4. Halinute 00bem napasienenurnena.

Koumpwzbuble eonpocol:

1. [Jaiite  ompeneneHue  mapajUieNenurena, — KyOa,  BBITOJIHHUTE
COOTBETCTBYIOIINE YEPTEKHU.

2. llepeuncnute CBOMCTBA MPSIMOYTOJIBLHOTO MapalJICICHIIE A.

3. 3anummre GopMyIIbI s BRIYUCICHUS 00beMa MapajuieNenuresna, Kyoa.

IIpakTuyeckas padora Ne30
Ceuennsi Ky0a, MPU3MbI, MAPAMUIbI
Iens pabomur: cmyoenm 00nHCEH:
3Hamb.
- METOJ «CIIETOBY;
- MpaBUJIa TOCTPOCHUS CEUCHU MHOTOTPAaHHUKOB;
ymemb:

- CTPOUTH CeUeHUsI KyOa, MPU3Mbl, TUPAMU/IBI.
3aoanus 011 CAamMoCmMoAMEIbHO20 PeULeHUA:



1) Kakoii purypoii sisnsiercs ceuenue kyoa A...D1 MIocKoCcTho, POXOASIIEH
yepes BepiuHbl B1, D u cepenuny pedpa CC1?

2) Kaxoii ¢purypoii siBisiercst ceuenue kyoa A...D1 mockocTbro, npoxoasmeit
yepe3 cepenunbl pedep AB, BC u DD,?

3) YUepes cepeauny pedpa ky0a, NeprneHIUKYJISIPHO CKPEIIUBAIOIICICS C TUM
pebdpoM nuaroHau, mpoBeaeHo ceueHue. OnpeaeTnuTe ero By,

4) Kakoii ¢purypoit sBisieTcsi ceueHue Kyda MmioCKOCThIO, KOTOpas MMPOXOIUT Yepe3
JIBE MPOTUBOIOJI0KHBIE BEPIIMHBI HUKHETO OCHOBAHUSI 1 CEPEIMHY OJTHOTO U3
pebep BepxHero ocHoBanus? Haliute ero nepuMerp, €ciu AjinHa pedpa Kyoa
paBHa 1.

5) Uepes Bepmunst A, C, D1 ky6a A...D1 mpoBeneno ceuenue. B kakom
OTHOILIEHUH OHO JeNuT auaroHainb DBi1, u kakoit o0pa3yet yroiu ¢ aToi
TUaroHaJIbIo?

6) Kakum siBnsiercsa ceuenue terpasapa ABCD minockocTbio, mpoxoasuieit uepes
cepenunbl pedep AB, BC u CD?

7) Kakoii ¢purypoit siBisieTcst cedeHue npaBwibHOro Terpasapa ABCD
IJIOCKOCTBIO, Mpoxosiieil uepes Bepuny B u Touku M, N — cepenunbl
cooTBeTcTBeHHO pebep AD, CD?

8) Iloctpoiite ceuenue kyda A...D1 miockocTbio, mpoxosiieii uepes BepiuHsl By,
D u Touxy H, mpunamexantyro pedpy CCi.

9) IlocTpoiite cedyeHUE MPABUIBHON YETHIPEXYTOJBHOM MHUPAMUJIBI
MJIOCKOCTBIO, MPOXO/ISIICH Yepe3 TOUKH, YKa3aHHbIE HA PUCYHKE

A

10) [TocTpoiiTe ceueHne MpaBUIbHON MIECTUYTOJIBHOM MPU3MBI TIIIOCKOCTHIO,
MIPOXOJISIIIEN Yepe3 TOUKH, YKa3aHHBIC HA PUCYHKE .

KOHmPOJleble eonpocwol:



1. MoxeT 11 B CeYeHUHU KyOa IIOCKOCTBIO TMOJYYUTHCS: a) Tparemnus; 0)
paBHOOEpEeHHasl Tpamneus; B) HEpaBHOOEAPEHHAs! Tpareuus; I') IpsIMOyroJibHas
Tpaneuus; 1) TyloyrojibHas Tpaneuus?

2. Kakve MHOTOYTOJBHUKH MOKHO TIOJTYYUTh B CEUEHUHU YETHIPEXYTOIbHOM
IIAPAMHUJIBI TTIOCKOCTBIO?

3. Kakue MoryT ObITh C€YeHHS IPABUIIBHOTO TETPa’ipa IMIOCKOCThIO?

IIpakTnueckas padora Ne31
OceBble ceyeHHs U CeYEHUs NMapaJliie/ibHbIe OCHOBAHUIO
Henv pabomwr: cmyoenm Oondicen.
3HamMb:
- CBOMCTBA IPOEKLINN;
ymemb:

- CTPOWTH CEUCHMS LWIMHIpA.
3aoanusn 01 CamoOCmoOAMEIbHO20 PEULeHU:

1) Hapucyiite IWIMHIP U TUIOCKOCTb, MIEPECEKAIONIYI0 ero OOKOBYIO MMOBEPXHOCTh
IO DJUIUIICY.

2) HapucyiiTe UMIMHIpP U OCTPOUTE HECKOJIBKO TOYEK 3JUIMIICA,
MOJIYYArOIIEroCsl B CEYEHUU €ro OOKOBOW MOBEPXHOCTHU MIOCKOCTHIO.

3) B ocHoBaHuM IWJIMHIPA KPYT paaryca 5 cM. bokoBasi MOBEpXHOCTh
HWINHAPA EPECEeUCHA TNIOCKOCThI0. HaliiuTe miomans ceyeHns: TAIUHAPA 3TOU
IJIOCKOCTBIO, €CJIM OHa 00pa3yeT ¢ MIOCKOCThI0 OcHOBaHMs yrou: a) 3001; 6) 4507;
B) 60L1.

4) BozbmeM MPSMOYTOJIbHBIN JTUCT OyMaru ¢ HAPUCOBAHHBIMU HA HEM OCSIMU
koopauHaT. CBEpHEM ITOT JIUCT B OOKOBYIO IMTOBEPXHOCTH MTPaBUIILHOM
YeThIPEXyTroJbHOM MpU3MbI (puc. HIke). CTOPOHY OCHOBAaHMUSI PU3MBI IPUMEM 32
1 cm. Yepes Touku O u D npoBenem cedeHune miocKoCThi0, COCTaBISIONMICH C
MJIOCKOCTBIO OCHOBaHUA yroii 45 rpaaycoB. PazBepHem nuct Oymaru. Beisicuure,
Kakas [Py 3TOM MOITYUUTCs KpuBasi? UTO UBMEHUTCS, €CIIM CEYEHUE MPOBOJIUTH
NoJ APYTUMU yriaMu?



5

KOHmpo./leble eonpocol:

1. B kakom ciydae ceueHHEeM IMIINHPA TIOCKOCTHIO SBISETCS KPYT?

2. Yto OyneTr ceueHHMEM HUIMHAPA TUIOCKOCTHIO, MPOXOASIIEH 4epe3 OCh
HAJTAHAPA?

3. Kakyro ¢opmy mpuHUMAET TOBEPXHOCTH BOABI B KPYTJIOM HAKJIOHEHHOM
CTakaHe?

4. MoxeT 1M B CEUCHUHU HWIMHJAPA TUIOCKOCTBIO TOJIYYUTHCS: a) KpyT; O)
NPsIMOYTOJILHUK; B) MapajuiesIorpaMM; I') Tpareuus 1) TpeyroJbHuK?

5. MoryT nm1 B ceYEHUSX IWIMHAPA IJIOCKOCTHIO MONYy4YaThCs (PUTYPHI,
OTJUYHBIC OT KPyra, MPSIMOYTOJIbHUKA U 3JuInIca?

IIpakTnueckas padora Ne32
Ilap u cepa, ux ceuenus
Iens pabomur: cmyoenm 00NHCEH:
3Ham».
- OTIpeJeNieHue mapa, cheppl, UX FJTEMEHTOB;
ymemb:

- CTPOUTH CEUEHUS IIapa.
3aoanus 011 CamMoCmMoOAMEIbHO20 PEULeHU:

1) [ap, paguyc koTOoporo paseH 41 1M, epeceveH MIOCKOCThIO0 HAa PACCTOSTHUH 9
JIM OT IIeHTpa. BeraucianTe miomab moJyIrBIIErocs CEYCHUSI.

2) Yepes cepenuny pajuyca mapa npoBeJeHa NepreHIuKyJIsIpHas K HeMy
I0CKOCTh. Kak OTHOCHTCS TJ1011a/1h TOTYYEHHOTO CEUEHUS K TUIOIIAIA OOJBIIOTO
Kpyra?

3) Paaunyc mapa paBen 63cM. Touka HaXOAUTCS HA KacaTeIbHOM MJIOCKOCTH Ha
paccrosiHuM 16 cM OT Touku KacaHusi. HaiiTu ee kpaTyaiiiiee pacCTosIHUE OT
MOBEPXHOCTH 1Iapa.



4) Paguyc mapa R. Uepes KoHel paauryca IpoBeaeHa INIOCKOCTh MO yIiioM B 60°
K Hemy. Hantu nomanps cedenus.

5) Ha noBepxHOCTH 11apa AaHbl TpU TOUYKU. [IpsiMoMHEHbIE PACCTOSAHUS MEXTY
HuMmu: 6 cM, 8 cm 1 10 cm. Pagnyc mapa pasen 13cm. Paguyc mapa pasen 13cm.
Haiitu pacctosiHue OT LeHTpa 11apa A0 INIOCKOCTH, POXOIAILEH Yepe3 3TU TPU
TOYKH.

KOHmp0Jleble eonpocol:

1. JlaiiTe onpenenieHue mapa, cepel.
2. 3ammmute Gopmyisl mwiomanau chepsl, oObema mapa.
3. IlpuBemute mpuMepbl B3aMMHOTO PACIIOIONKEHUS C(HEPhI U TIIOCKOCTH.

IIpakTnueckas padora Ne33
Borunciienne 00beMOB TeJI M IOBEPXHOCTEH BpalieHust
Ilens pabomur: cmyoenm O0oJdicen:
3HaMb:
- popMyJibl 0OBEMOB TEJI U IOBEPXHOCTEN BpAILICHHUS;
ymemu:
BBIYHCIIATH 00BbEMBI TEJ U TOBEPXHOCTEN BpaIICHHUS.
3aoanus 0na camocmoamenbHo20 peuleHus:

1) U3mepenunst nmpsamoyToiabHOro napamienenumnena: 15 m, 50 m u 36 m. Haiitu
pedpo paBHOBEIMKOIO eMy Kyba.

2) Usmepenus npsmoyroiasHoro opyca: 3 cm, 4 cu u 5 cm. Ecniu yBenuuuTh
KaXJ10€ ero pedpo Ha X cm, TO IIOBEPXHOCTh yBeIM4uTcs Ha 54 cm?. Kak
YBEJIMYUTCS €70 00BheM?

3) OceBoe ceveHue MUIUHIpa — KBaApaT, AUaroHaib KOToporo pasHa 4. Haiitu
00beM HIIMHJIPA.

4) OcHOBaHHMEM NUPAMU/IBI CIIYKUT MPSAMOYTOJIBHUK CO CTOPOHAMH 9 m 1 12 m,
KaxkJ0e U3 O0KOBBIX pedep paBHO 12,5 m. Haittu 06bemM nupamuibl.

5) OcHoBaHuEM MUPAMUIBI CITYKUT PAaBHOOEIPEHHBIN TPEYTOIBHUK, Y KOTOPOTO
paBHbIE CTOPOHBI 10 6 cm, a ocHOBaHME § cym. boKOBbIE pedpa paBHBI MEXAY COOOM
U paBHbI 9 cum. Haittu 00bemM nupamMuib.



6) B npsiMoM napaJiienenuneie CTOpOHbl OCHOBaHUSI paBHbI 8 cm U 15 cm u
06pasyror yroa B 60°. MeHbIas 1uaroHans napajuiesenurneaa COCTaBIsSEM ¢
IUIOCKOCTBIO ocHOoBanus yroa 30°. Haiitu 06beM napaiienenunesa.

7) BoicoTa u 00pasyromias KOoHyca OTHOCSTCS Kak 4:5, a 00beM KOHyca paBeH 967
cm®. HaliTu OJIHYI0 HOBEPXHOCTH KOHYCA.

KOHmPOJleble eonpocol:

1. 3anumute GopMysl 00bEMOB TEJ U TOBEPXHOCTEH BpaIllCHHUS.

IIpakTuueckas padora Ne 34
BerunciieHue Npou3BOAHBIX CJI0KHOM PyHKIUU
Ienb pabomui:cmyoenm 00nxHCeH:
3HaAMb:!

- CHCTEMY U ONpPEJCICHUE MPOU3BOJHON, BTOPOM NPOU3BOJHON U
MIPOU3BOJIHBIX BBICIINX IMOPSIKOB;

- TaOJMYHBIE PEIICHUS TMPOU3BOJHBIX DJIEMEHTAPHBIX (DYHKIMI, B TOM
Yyucie 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIUH;

- TpaBWIa BRIYUCICHUS TPOU3BOIHON CI0KHOU (PyHKIINHY;
ymemy:

- HaxOJUTh MPOU3BOJIHYIO CIIOKHON (DYHKIUU;
- HaxOJUTh BTOPYIO MPOU3BOJIHYIO U MPOU3BOJHYIO BBICIIUX MOPSAKOB.
3aoanusn 011 CamoCmoAmMeIbHO20 PeUeHUs:

Brrancnure 3HaYEHHE «CIOKHOM) NPOU3BOJIHON B YKa3aHHOM TOYKE:

1 BapuaHT 2 BapuaHT

1) f(x)=sin’x; f'(z/4), 1) f(x)=cos®x; f'(~x/4);

2) f(x)=Incosx; f'(-z/3); 2) f(x)=Insinx; f'(z/6);

3) f(x)=sin2x—-cos’x; f'(0); 3) f(x)=sin?x+cos2x; f'(0);
4) f(x)=Intgx; f'(z/4); 4) f(x)=Inctgx; f'(-z/4);
5) f(x)=e""; f'(0). 5) f(X)=e"*; f'(x/4).

3 BapuaHT 4 BapuaHT




1) f(x)=Insin?x; f'(z/4); 1) f(x)=-2sin’x; f'(-z/4);
2) f(x)=cos?x?, f'(\Nz/2); 2) f(x)=Incosx; f'(x/3);

3) f(x)=2sin®xcosx; f'(x!2): 3) f(x)=2sin 2x+3cos3x; f'(0);
4) f(x)=tg”3x; f'(0); 4) f(x)=Intgx; f'(z/4);

5) f(x)=e""? —3e*: '(0). 5) f(x)=e>"™; f'(0).
5 BapuaHT 6 BapuaunTt

1) f(x)=Incos?2x; f'(x/8); 1) f(x)=Intg?2x; f'(x/24);
2) f(x)=sin*x+cos* x; f'(x/4); 2) f(x)=cos®x; f'(x/4);

3) f(x)=In~cos2x; f'(z/8); 3) f(x)=sin*x—cos*x; f'(x/4);
4) f(x)=Intg2x; f'(z/8); 4) f(x)=e ™ —e % f'(z/2);
5) f(x)=e®2 —2e5"; (1] 4). 5) f(x)=In/sinx; f'(z/4).
7 BapuaHT 8 Bapuanr

1) f(x)=Incos?4x; f'(x/16); 1) f(x)=hsinx; f'(x/8);
2) f(x)=4cos?x; f'(x/4); 2) f(x)=cos*3x; f'(z/6);

3) f(x)=4sin®2x; f'(z/8); 3) f(x)=Inftg3dx; f'(z/12);
4) f(x)=Intg3x; f'(z/12); 4) f(x)=arcsin4x+e*; f'(0);
5) f(x)=e"™ +e“; f'(x/2). 5) f(x) =5arccosv/x; f'(1/2).
9 BapuaHT

1) f(x)=Incos2x; f'(-z/8); 2) f(x)=sin*6x; f'(x/3);
3) f(x)=InJctg3x; f'(-x/12); 4) f(x)=arctgv/x; f'(L/4);
5) f(x)= sarccosvl—x; f'(1/2).

KOHmPOJleble eonpocol:

1. ChopmynupyiiTe mpaBuia BBIYMCICHHMS  MPOU3BOAHBIX  CJIOKHOM

byHKIUY.
2. YUto Ha3bIBaeTCA BTOPOM MPOU3BOIHON TaHHON (QyHKIIUNA?



IIpakTuueckas pa6ora Ne 35
HaxoxneHue HauMeHbIIero, Hau0oJILIIEr0 3HAYeHUsI PYHKIMHU HA OTPe3Ke
Lenv pabomui:cmyoenm 00nxCceH:
3Ham».

- ompeneseHue TOYEK MaKCuMyMa (MUHUMYMa) (DyHKITHY;
- 3aBUCUMOCTbH MOBEICHHS (PYHKITUU OT 3HAKA MEePBOI MPOU3BOTHOM;
ymemu:

- IPUMEHATh TEPBYI0 TMPOM3BOJHYIO ISl HAXOXACHUS TMPOMEKYTKOB
MOHOTOHHOCTH (DyHKITUU;

- HAXOJIUTh HaMEHbIIIee, HauOobIIIee 3HaUeHHE (QYHKIIMU HA OTPE3KE.
3aoanusn 01a CamoCmoAmMeIbHO20 PeUeHU:

Halinute HaumeHbl1ee 1 HauOobIlIee 3HAUCHHS (PYHKUIUN B 3aJaHHBIX
IIPOMEXKYTKAX:

1) y =—6x+x* +13 Ha npomexyTke [0; 6];
2) y =8-0,5x* na npomexytke [-2; 2];

1 1
3) y= Ex2 —§x3 Ha npomexyTke [1; 37;

4) y=6x" —x* na npomexyTtke [-1; 6];

5) y=x"—3x*—9x+35 Ha npomexyTke [-4; 4];
6) y=-24x+9x* — x> +10 nHa npomexyTke [0; 3];
7) y=x-2x"+ %xs Ha nmpoMexyTke [-4; -1];

3.2 1
8) y= gx — gx2 - §x3 Ha IpomMexyTke [-3; 1];

1 1
9) y=-3x- Exz + §x3 Ha nmpoMexyTke [-5; 0].

I(OHmPOJleble sonpocol:



1. ChopmynupyiiTe mpaBuiia BBIYUCICHHS HAMMEHBIIETO W HAMOOJBIIETO
3HaueHUs (PYHKIIUU Ha TIPOMEKYTKE.

IIpakTnueckas padora Ne 36
IHocTpoenue rpadpukoB GyHKUUM
Lenv pabomur: cmyoenm 00NHCEH:
3HaMb:

- 00IYyI0 CXeMy MOCTPOEHHUs rpauKOB (PYHKIUI;
ymemy:

- HWCCJeN0BaTh (PYHKIUIO C TIOMOIIBIO MIEPBOM, BTOPOH TPOU3BOTHOM;
- CTpOUTb rpapuKu PyHKIIHIA.
3aoanusn 01a CamoCmoAmMeIbHO20 PeUeHU:

Uccnenyiite cnenyromye GyHKIIMA U TOCTPOUTE UX TpadUKH:

1 Bapuant 2 BapuaHT 3 BapuaHT
y=-x"+8x"+9. y =x°—3x. y=x>+6x>+9x+8.
4 BapuaHT S BapuaHT 6 BapuanT
y=x"-5x*+4. y =x>—6x*+9x -3, y=x>-12x+4.
7 BapuaHT 8 BapuanT 9 BapuaHT
y=—X +X. y:lx“—gxz. y:lx3—2x2.

4 2 3

Koumpwzbuble eonpocol:

1. Yto Ha3pBaeTcs 00JACTBIO ONpENENeHUs U 00JacTbl0 3HAYEHUH
byHKIMNu?

2. IlpuBenute mnpuMepsl TNPUMEHEHUS  TEPBOM  MPOU3BBOJHOM K
HCCIIEIOBAHUIO (DYHKITHH.
3. IlpuBeaute mnpuMepbl NPUMEHEHHS  BTOPOM  NPOW3BOJHONM K

HCCIIEIOBAHUIO (DYHKITHH.
4. Pacckaxxute OOIIYI0 CXEMy WCCICIOBAaHUS W TIOCTPOCHUsS Trpaduka
(GyHKUIUU.

IIpakTnyeckas padora Ne 37



BoiunciieHue HeonpeaeJeHHbIX HHTErPAJIOB METOA0M 3aMeHbI
nepeMeHHOMI
Iens pabomur: cmyoenm 00nHCEH:

3HAmMb.

- TabJuIly 3HAYCHUI HEONPEACICHHBIX HHTETPAJIOB;
- CyTbhb METO/JIa 3aMEHbI IEPEMEHHON B HEOMPEICTICHHOM MHTETpaJe;
ymems:

- BBIYHCIIATH HEOIPEAEIIEHHbIE HHTETPaIbl METOJOM 3aMEHbBI IEPEMEHHOM.
3aoanus 0na camocmoamenibHo20 peuleHus:

Breruncnute CICAYIOIHUEC MHTCTPAJIbI METOA0M 3aMCHBI H€p€MCHHOﬁZ

1 BapuanT 2 BapuaHT 3 BapuaHT
1) | (x* +3)° xdx; 1) [4(x* -D)2x%dx; 1) [ 6Xdx .
I I ) I (1-2x%)*"
X sin v/x
Z)J‘ 7— dx; 2 dx - xdx
¥ -1 )] oo D g
3 .
3) jcos xdx ; 3)J. dx 3) I(7—2x)3dx;
o (4-3x)?"
2) sin 3xdx - 3
4 BapuaHT S BapuanT 6 BapuanT
dx . sin 2xdx | 1) |(x® +1)x%dx;
1) [———; ;
) J.(5><+1)3 1 J’1—c032x’ I
2 I > dx 2) I—dx ; 2) j 1+xlnXdX;
V% V4-9x*
J- xdx
3) [Gt-1*dt; 3) [(2x*-3)*x%dx; Gx2+1)°
10
4) [3/(-ax+1°dx. 4y [ Xdx dx
I ) I(5x4+3)5 4) Il—4x '
7 BapuaHT 8 BapuanT 9 BapuaHT
1) Itgxdx; 1) J'x2,/x3 + 50X ; 1) jsin 3xdx ;




x2dx

2) | T
3) I3x2\/ 2x° —1dx;

4) [2xy/(t-3x2 dx.

COos Xdx

J—sinx '

3) [(x*-2)’x%x;

4) _[sin @de.

2) [

2) Ix\/l—xzdx;

3) J- 12xdx

Gx*+1)?’

4) J~ cos xdx
J1+3sinx

KOHmp0Jleble eonpocol:

1. Kakas QyHKIus Ha3bpIBaeTCs rmepBoodpasHon s GyHkmun f(X), mpu Xe

(a; b)?

2. Uto Ha3pIBaeTCS HEOMPEICICHHBIM HHTETPAIOM?

3. [lepeuncnure ocHOBHBIE (POPMYITBI HHTETPUPOBAHUSI.

4. CchopmynupyiiTe CyTh METO/1a HEITOCPEICTBEHHOIO UHTETPUPOBAHHUS.
5. Chopmynupyite CyTh METO/Ia 3aMEHbI TIEPEMEHHOM.

IIpakTnuyeckas padora Ne 38

IIpunoxxeHus onpeaeseHHbIX HHTErPaJioB
Iens pabomui:cmyoenm 00nxHCeH:

3HANb.

- TaOJMIly 3HAYCHUN HEONPEIeTICHHBIX NHTETPAJIOB;
- CIOCOOBI BBIUMCIICHUS OTPEICTICHHBIX HHTETPAJIOB;

ymems:

- pClIaTh IMPUKIAIHBIC 3aa49M C IIOMOIIBIO OIIPCACICHHOI'O MHTCTpaJia.

1 BapuaHT

CKOpOCTb JIBUKEHHUS
TOYKH U3MCHSICTCS 10
3aKOHY

V=(-3t2+12t) wmlc.
Haiitn myTs,
MPONICHHBIN TOYKOM OT
HayJajia IBMKCHUS JI0 €€
OCTAHOBKH.

2 BapuaHT

Ilox nericTBHEM CHIIEI
80H npyxuna

pactsruBaercs Ha 0,02u.

[lepBoHauanpHas JyIMHA
npy>xuHsbl paBHa 0,15m.
Kakyro padoty Hamo
COBEPIIUTH, YTOOBI
pactsaHyTh € 10 0,217

3 BapuaHT

IIpyxXuHa B CIIOKOWHOM
COCTOSTHUHM UMEET
nuny 0,2m. Cuna B
50H pactsaruBaet
npyxuny Ha 0,0 Lw.
Kakyto paboty Hamo
COBEPIIUTh, YTOOBI

pacTaHyTb €€ ot 0,22 1o
0,32 m?

4 BapuaHT

IIpu coxaTun NpyKUHBI

S BapuaHT

CKOpOCTb JBUKEHUS

6 BapuaHT

CKOpOCTb IBUKEHHUS




Ha 0,05m 3aTpaunBaeTcs
pabora 25/[»c. Kakyto
paboTy HEOOXO0IUMO
COBEPILIUTh, YTOOBI
CKaTh MPY>KUHY Ha

0,1m?

Touku V=(6t?+4) mlc.
Haittu iy s,
IIPOMICHHBIN TOYKOH 3a
S ¢ OT Hayasa JIBHKEHHUS.

touku V=(-3t>+18t) m/c.
Haittu iy Ts,
MPOUJAEHHBIN TOYKON OT
Hayajia JIBHKECHHUS 10 €€
OCTaHOBKH.

7 BapuaHT

CKOpOCTb IBUKEHHUS
Touku V=(8t2+2t) mlc.
Havitu yTs,
MIPOMICHHBIN TOUKOU 32
2-10 CEKYH]IY.

8 Bapuanr

[Ipy>xuHa pacTsATruBaeTCs
Ha 0,02m o1 nercTBUEM
cuibl 60H. Kakyto
paboTy MPOU3BOJUT ITA
cuja, pacTsIruBas
npyxuny Ha 0,127

9 BapuaHT

CKOpOCTh IBH>KECHHUS
TOYKHU U3MEHSIETCS 110
3aKOHY

V=(9t2-8t) m/c. Haiitu
MyTh, IPOUIECHHBIN
TOYKOH 32 4-10 CEKYHIY.

KOHmPOJleble eonpocol:

1. [TpuBeauTe NpUMEpPHI NPUITOKEHUS ONIPEACIICHHBIX UHTETPAJIOB.

IIpakTnueckas padora Ne 39

Pemenne 3a1a4 Ha nepedop BApHAHTOB

Ilenv pabomwr: cmyoenm Oondxicen.

3HAmMb.

- ONIPEJICIICHUE COEAUHEHN M, UX BUJIOB;

- OIIPCACIICHUC BCPOATHOCTH,

- TCOPEMBI CIIOKCHHA, YMHOKCHUSA BepOﬂTHOCTCﬁ;

ymems:

- TI0 YCJIOBMIO 331a4¥ PA3JIn4aTh BUJIbI COCAUHECHUM;

- BBIYHCJISATH Pa3HbIC BUJIBI COCTUHECHU;

- BBIYHCIIATH BEPOSITHOCTH COOBITHIA.
PemmmTs crenyronme 3aqauu, UCMOJIb3Yys ONPEICIICHUE COYETAHUM, UX BUIOB:




1 BapuanT

1) CkombKO  JBY3HAYHBIX  YHCEI
MOXHO COCTaBUTh U3 1udp 1, 3, 5, 8,
9 Tak, 4ToOBl B Ka)KJIOM YHCJIE HE
OBLJI0 OAMHAKOBBIX IU(Pp?

2) U3 6 OTKpBITOK Hag0 BBHIOpATH 3.
CkoNbKUMH CcIIOCOOAMH 3TO MOKHO
CHENaTh?

2 BapuaHT
1) CxonpKkuMHU — criocobaMH  MOTYT
pa3MECTUTBCSI 5  YEOBEK BOKPYT

KpyIJioro crojua?

2) CKOJNBKAMH CIIOCOOAMHU  MOJXKHO
COCTaBUTH (Iar, COCTOSIIMIA U3 TPEX
TOPU30OHTAIBHBIX IOJIOC Pa3IMYHBIX
I[BETOB, €CJTH UMEETCS MaTepHall CEMHU

1 Pa3IMYHBIX [[BETOB?
3) Pemmre ypaBHenue: 4> = — A’
) P 20 7 3) Pemmre ypaaenue: 30x = 4°
3 BapuaHT 4 BapuaHT
1) U3 10 kangugatoB  HykHO | 1) Bpuragup mo/oKeH OTHPaBUTH Ha
BBEIOpATh 3 YeJI0BeKa Ha | pabory Opuragy wu3 3 dYeEIOBEK.
KOH(EPEHITHIO. Ckonpkumu | CKOJIBKO ~ TakUX  Opuraag  MOXKHO

Pa3TUYHBIMUA CIIOCOOAMH 3TO MOXKHO
cleaTh?

2) Ckosbko Pa3IUYHBIX
MSATU3HAYHBIX qyucel MOKHO
coctaButh u3 mudp 0, 1, 3, 5, 7 Tax,
YyTOOBI B Ka)XIOM 4YHCIIE HE OBLIO
OJIMHAKOBBIX ITUGP?

3) Pemmnre ypasuenne: 304, , = A’ .

COCTaBUTh U3 § UEIOBEK?

2) Ha coOpaHu# JOJDKHBI BBICTYIHUTH
5 wenosek (4, b, B, I', /[). CkonbkuMu
crnoco0aMu HX MOXHO Pa3MECTUThH B
CIUCKE BBICTyMAKOIMUX, ecium A
JIOJI’KEH BBICTYIIATh MTEPBHIM?

3) Pemure ypaBHEHHE: 20143_2 = Af .

S Bapuanr

1) CKOIBKHMHU CHOCO0AMH  MOIKHO
paccTaBUTh Ha MOJIKE 6 KHUT?
2) CKOJBKMMH CIOCO0aMH MOYKHO

6 BapuaunTt

1) CKOIBKHUMH CIIOCOOaMH  MOKHO
COCTaBUTh CIHUCOK U3 6 yesioBeK?
2) CkosibkuMu criocobamMu coOpaHwue,

BBIOpaTh TIJIACHYI0O M COIVIACHYIO | cocTosiiee U3 18 yenoBek, MOXKET U3
OYKBBI U3 CJIOBA <OKypHaID»? CBOETO cocTaBa BHIOpATh
X 1 npejcenaresns coOpaHusi U cekperapsi?
3) Pemmre ypaBHeHUE: — 3 ~ 14 x-1 3
) yP 47 12 3) Peuwmre ypasuenne: 4C;,, = A;
7 BapuaHT 8 BapuanT
1) Cpeau mepecraHoBok u3 mudp 1, | 1) B 1axXMaTHOM TypHUPE
2, 3,4, 5 CKOJIBKO TakuX, KOTOPBIE HE | IPUHUMAIIA yyacTtue 15

HayuHatoTcsa uudpamu 3 wim 5?

2) U3 ropoga A B ropoa B Beayt 6
nopor, a u3 ropoaa B B ropox C —3
noporu.  CKOJIBKUMHU  criocoOaMu

MO>KHO TOTIACTh U3 ropoja A B TOpPOJI
C?

[IaXMATUCTOB, MPUYEM KaXKIbIi U3
HUX CBhITPaJl TOJbKO OJHY MapTHUIO C
KaXJIbIM M3 OCTalbHBIX. CKOJBKO
BCEr0 TMapTUH CHITPAHO B  3TOM
TypHUpe?

2) Umeercs 8  map
pa3IMYHBIX Pa3MEpOB.

nepyaTox
CKOJIbKUMHU




A7 =947 crocobaMu MOKHO BBIOpaTh M3 HUX
20 — 30t OJIHy IMepyaTKy Ha JIEBYID PYKYy H

x x | | OHy MepyaTKy Ha MPaBYIO PYKY Tak,
9TOOBI ATH TEpYaTKU OBLIM Pa3HBIX
pa3MepoB?

3) Pemmre cucremy:

vy _ y+2
Cx - Cx

3) Permnre cucremy:
) Y C? =153

9 BapuaHT

1) I'pynna yyanmxcst u3y4aer ceMb Y4eOHbBIX TUCHUILIMH. CKOJIbKUMHU
croco0aMu MOKHO COCTaBUTh PACIIMCAHHUE 3aHATUN HA IOHEIEIbHUK, €CIIU B
ATOT y4€OHBIH I€Hb JIOJKHO OBITh YETHIPE PA3IMYHBIX YpOKa?

2) CxonbKo MaTuel OyneT chirpaHo B pyTOOIHHOM YEMITMOHATE C YYaCTHEM
16 xoMaH[, eclii KaK]ible IB€ KOMaH/1bl BCTPEUAIOTCS MEX Ay cOO0M OJIMH
pas?

5 6

Apg + Ay
3) Berunciurs: 4
Ayg

KOHmPOJZbele eonpocolt:

1. aiiTe onpeaeieHUe COSAMHEHNUS, UX BUJIbI?

2. IIpuBeaute opMyJIbl sl BEIYUCICHUS Pa3HBIX BUJIOB COSTUHECHUM.

3. [Jaiite ompenenenune ciaydaiiHOro coObiTusi, WX Buubl. [lpuBenure
IIPUMEDPBIL.

4. JaitTe KJ1acCCUYECKOE OMPEICIEHUE BEPOSITHOCTH.

IIpakTnueckas padora Ne 40
CioxeHre 1 YMHOKeHHEe BEPOSITHOCTEI
Ilens pabomur: cmyoenm 0oJdHCeH:
3HamM».
- TEOPEMBI CII0KEHUS, YMHOKCHHSI BEPOSTHOCTEN;
ymemb:

- BBIYHUCIIATH BEPOSTHOCTH COOBITHIA.
3aoanus 011 CamMoCmoAMeIbHO20 PeULeHUA:

Pemure 3a1a4, UCITIOJIb3YyA TCOPCMBI CIIOKCHUA, YMHOXKCHUA BCpOfITHOCTGﬁ:



1) B nepBoii ypue Haxoaarcsa 10 6enbix u 4 4epHBIX IIapoB, a BO BTOPOU 5 OeNbIX
1 9 yepHbIX mapoB. M3 Kax 101l ypHBI BbIHYIJIH 110 11apy. KakoBa BeposSTHOCTb
TOT0, YTO 00a MIapa OKaKyTCsl YePHBIMU?

2) Tpoe yuamuxcs Ha 3K3aMEHE HE3aBUCUMO JIPYT OT ApYyra periarT OJHY U Ty Ke
3amady. BepostHOCTH ee pemieHns 3TuMH ydamumucs pasusl 0,8, 0,7 n 0,6
COOTBETCTBEHHO. HaiiiuTe BEpOsITHOCTH TOTO, YTO XOTS OBl OJIUH yYaIIUICs
pELIUT 3a1a4y.

3) Dkcneauius U3AaTesIbCTBA OTIIPaBUiIa Ta3€Thl B TPU MOYTOBBIX OTACICHUS.
BeposaTHOCTh CBOEBPEMEHHOM JIOCTABKU ra3eT B IepBoe oTaesieHue paBHa 0,95, Bo
BTOpoe — 0,9, B TpeThe — 0,8. HailTu BeposSTHOCTD CIAEAYIONIUX COOBITHIA:

a) TOJILKO OJTHO OTJICJICHUE MOJYYHUT ra3eThl BOBPEMS,;
0) XOTs1 OBl OJTHO OTJIEJICHUE MOTYUUT ra3eThl C OMO3TaHUEM.

4) BepoATHOCTB XOTsl ObI OAHOTO MOMAJAaHUs B LEIb P YETHIPEX BBICTpPEIaX
paBHa 0,9984. HaliTn BEpOATHOCTH NONMAAAHUSA B LIEJIb IPA OJHOM BBICTPEIIE.

KOHmPOJleble eonpocol:

1. ChopmynupyiiTe TeOPEMBI CIOKESHHS, YMHOKCHHS BEPOSTHOCTEH.

IIpakTnueckas padora Ne 41
IlonsiTHE 0 HE3ABUCUMOCTH COOBITHI
Iens pabomur: cmyoenm 00nXHCEH:
3HaMb:!
- OIpeieNIeHue HE3aBUCUMBIX COOBITHH;
- TEOPEMY YMHOKEHUSI BEPOATHOCTEN;
ymems:

- BBIYUCIATH BEPOSITHOCTh HE3aBUCUMBIX COOBITHIA.
3aoanusn 011 CamoCmoAMeAbHO20 PeUeHUs:

1) BeposTHOCTH TOTO, YTO B MarazuHe OyeT mpojaHa rnapa MyKckoi 00ysu 44-ro
pa3mepa, paBHa 0,12; 45-ro — 0,04; 46-ro u 6osbiiero — 0,01. Haiitu BeposiTHOCTD
TOT0, 4YTO OYJIET MpoJIaHa mapa MY>KCKOH 00yBH He MeHbIIIe 44-ro pa3mepa.



2) [Ipu ycnoBusx 3agauu 1 HalTH BEPOSITHOCTh TOT'O, UTO OYEPETHOM OyIeT
mpojiaHa mapa o0yBu MeHbIIe 44-T0 pa3mepa.

3) B Amuke HaxoAsaTCs S pe3LoB: 1Ba U3HOLIEHHBIX U TpU HOBBIX. [Ipon3Boaurcs
J(Ba IIOCJIEIOBATEIbHBIX U3BJICUEHUS Pe310B. ONpenenuTsb yCIOBHYIO BEPOSTHOCTD
MOSIBJICHHS] U3HOILLIEHHOTO pe31a TP BTOPOM U3BJICUEHHUH MPH YCIOBUH, YTO
W3BJICYEHHBIN B IIEPBBIM pa3 pe3el] B AUK HE BO3BPAIIAETCS.

4) B ypHe HaxoasaTcs 5 Oenbix mapoB, 4 yepHbIX U 3 cuHux. Kaxaoe ucneitanue
COCTOUT B TOM, YTO HayJady M3BJIEKAKOT OJUH I1ap, HE BO3BpaLlas €ro B ypHY.
HaiiTi BeposITHOCTB TOTO, UTO MPU NEPBOM UCIBITAHUU MOSBUTCS OEIbI 11ap

(coObiTHE A), IPH BTOPOM - YEPHBIN (COOBITHE B) M P TPEThEM — CHHUI
(coosrTe C).

KOHmPOJleble eonpocol:

1. TaiiTe onpeneieHre HE3aBUCUMBIX COOBITUN.
2. Kakue coObITUSsI Ha3bIBAIOTCS TIOMIAPHO HE3aBUCUMBIMU?

IIpakTueckas padora Ne42
JIuckperHas ciydyaiiHasi BeJIMYUHA, 32AK0H ee pacipeae/ieHus:
Ilens pabomer: cmyoenm O0oJdicen:
3HAMb!
- ONIPEIECIICHUE TUCKPETHOMN CIyYaliHON BEJIMYHHBI;
ymemb:

- CTPOUTHh MHOTOYTOJIbHUK (IIOJIMTOH) paclpeleieHusl JUCKPETHON
CIIy4ailHOM BEJIMYUHBI;

- COCTaBJIATH 3aKOH PACTIPENEICHNS TUCKPETHON CIyYaiiHOW BETUYUHBI.
3aoanusn 014 CamoCmoAmMeabHO20 PeUeHUs:



1 BapuanT

1) IlocTponuTh MHOTOYTOJIBHUK
(mOJMroH) pacnpeneneHus
JTUCKPETHOM CITy4aliHON BETUYUHBI X,
3aJaHHOM 3aKOHOM PACIPEIEICHHUS:

X 12 |4 |5 |6
p |03]01(02 |04

2) CTpenok AeaeT Mo MUIICHU TPH

BBICTpeJa. BeposaTHOCTh nonajgaHus B
MHILIEHb IPH KaXJOM BBICTPEIE
pasHa 0,3. IlocTpouts psan
pacnpenesneHus Yncia nonajJjanui.

2 BapuMaHT

1) ITocTpouTh MHOTOYTOJIBHUK
(MOJUTOH) pacnpeneseHus
JUCKPETHOM ciTydailHON BETUYHUHBI X,
3aJJaHHOM 3aKOHOM PacCIpeIEICHU:

X [10] 15 [ 20
» 010702

2) CocTaBUTH TaOIUILY

pacnpeneneHus BEposTHOCTEN
CIIy4alHOI0 YMCJa OYKOB,
BBINIABIIEIO HAa BEPXHEH rpaHu
UTPAJIbHOTO KyOHKa IIPU OJHOM
1o0pachIBaHUU.

3 BapuaHT

1) IlocTponuTh MHOTOYTOJIBHUK
(moJIMroH) pacnpeneneHusl
JTUCKPETHOM CITy4aliHON BETUYUHBI X,
3aIaHHOM 3aKOHOM pAaCHPEICIICHHUS:

X | 10| 20| 30| 40
p 103010204
2) UrpasibHy10 KOCTh OpOCarOT

nBaxpl. CnydaitHast BenuunHa X —
CyMMa OYKOB IIpU 000UX
noaopaceiBaHusix. COCTaBUTh
TaOJIUILy pacipeaesICHUS

4 BapuaHT

1) [TocTpouTh MHOTOYTOJIBHUK
(moJIMroH) pacnpeeneHus
JTMCKPETHOM Clly4aliHON BEJTUUYUHBI X,
3aIaHHOM 3aKOHOM paCIpPEICICHHUS:

X |5 [10] 15| 20
p (01(03(0,2]|04
2) B kopoOxke HaxoasiTcs 7

KapaHaalieu, u3 KOTOpbIX 4 —
kpacHble. Haynauy 6epyT Tpu
kapanzama. Kakoit 3akon
pacnpeneneHus UMeeT CiiydyaiHas

BEPOSITHOCTEM. BEJIMYMHA, 03HAYAIOLIAs YUCIIO
W3BJICUEHHBIX KPACHBIX KapaHAaIIei?
S BapuauTt 6 BapuanT

1) [TocTpouTh MHOTOYTOJILHUK
(moyIMron) pacnpeneneHust
JTMCKPETHOM CITy4yaifHOM BEJIMUMHBI X,
3aJJaHHOM 3aKOHOM PacCIpeACICHUA:

X [2 45 [6
» 101020502

1) ITocTpouTh MHOTOYTOJTBHUK
(TTOJIMTOH) pacrpeesieHUs
JTMCKPETHOM CITydyailHON BEJIMUYMHBI X,
3aJJaHHOM 3aKOHOM PacCIpeICICHUS:

X [1 ]2 [3 ]34
» |02]04[01]03




2) CocTaBUTH TaOJIHUILY
pacnpenesieHust BEPOSITHOCTEN
CIIyYalHOTO YMUCJIa OYKOB,
BBITIABIIIETO HA BEPXHEW rpaHu
UTPATLHOTO KyOUKa MPH OJTHOM
noA0paceIBaHUU.

2) CTpenok Aenaer 1o MUILEHH J1Ba
BbICTpenia. BeposiTHOCTh monagaHus B
MUIIEHb MPU KaXJIOM BBICTpEIIE
pasHa 0,3. ITocTpouTs psiz
pacnpeneneHus Yucia nonajgaHuim.

7 BapuaHT

1) [TocTpouTh MHOTOYTOJIBHUK
(moJIMroH) pacnpeneneHusl
JTMCKPETHOU CITydyaifHOM BEJIMUMHBEI X,
3aJIaHHOM 3aKOHOM paclpeIeTICHUS:

X |1 14 |7 |10
p 103(041(02]0,1
2) B xopobxe HaxoasatTcs 9

KapaHJaIieH, u3 KOTOPhIX 4 — CHHUE.
Haynagy 6epyT Tpu KapaHaia.
Kakoii 3ak0H pacrpeaeneHusi IMeeT
CiydaiiHasi BeTUYMHA, O3HAYAOTIIAS
YHCJIO U3BJICYCHHBIX CHHUX
KapaHaaliei?

8 Bapuanr

1) ITocTpouTh MHOTOYTOJIbHUK
(MOJIUTOH) pacrpeesieHus
JTMCKPETHOU CITydyaifHON BEJIMUYMHBEI X,
3a/IaHHOM 3aKOHOM pacIpe/IeICHUS:

X 110305
p 103]0510,.2
2) UrpanpHyIo KOCTh OpocaroT

Tpyxabl. CityyaliHasi BeIu4uHa X —
CyMMa O4YKOB IIpU TPeX
noaopaceiBaHusX. COCTaBUTH
TaOJIMIlY pacipeaeIeHUs
BEPOSITHOCTEM.

9 BapuaHT

X [2 45 [6
» 1030110204

yycJlia ImonagaHui.

1) ITocTpouTh MHOTOYTOILHUK (TIOJTUTOH) paclpeeeHus TUCKPETHOMN
CIIy4ailHOM BEJIMYUHBI X, 3aJJaHHOM 3aKOHOM PacCIpe/IeJICHUS:

2) CTpenok AeniaeT o MUILEHH YeThIpe BhICTpesna. BeposTHOCTh monagaHus B
MHILIEHb NPH Kax0M BbeIcTpene paBHa 0,2. [TocTpouTs psia pacnpeieneHus

KOHmp0Jleble eonpocol:

1. MHaiite onpezaenenue cay4yalHOTO COOBITHSI.
2. UYrto Ha3bIBaeTCs CIy4YailHOW BETUYUHON?
3. TloscHuTe 3aKOH pacnpeeseHus] IMCKPETHON CIIy4yaliHOM BEJIMYUHBI.

IIpakTueckas padora Ne43




Pemenue MNPAKTHYCCKHUX 3aJa4 ¢ IPUMCHCHHUEM BEPOATHOCTHBIX METO/10B

Ilens pabomur: cmyoenm 0oJdicen:

3HAMb.

- q)OpMy.HLI JJIS1 BBIYUCIICHUA MAaTCMATHYCCKOT'O O KU AaHUsA, TUCIICPCUH, CPCIHCTO

KBAJIPATUYHOTO OTKIIOHEHUS JUCKPETHOM CIIyYaHOW BEJIMYUHBI,

ymemu:

- BBIYHCIIATH

MaTEMATHYCCKOC

OXHUJaHUEe, JUCIEPCHUIO,

KBaJPATUYHOE OTKJIOHCHUE NUCKPETHOM CIyYalHOW BEIUYMHBL.

1 BapuanT

1) MoHnety noadpachiBatoT 7 pas.
Haiitu MmaTemaTudeckoe OKugaHue,
JUCTICPCHUIO YKCIIa TOSIBJICHUM repoa.

2) Haiitm MaTeMaTH4EeCKOE OXKHUIaHUE
Y IUCIIEPCUIO CITyYalHON BEJIMYHHBI,
3a/IaHHOM TabJIUIIeH pacpeneeHUs:

X 11|13 (4]|6]|7

2 BapuaHT

1) UrpanbHyto KocTh noaOpOCHIN 5
pa3. Haiitu Mmarematuueckoe
O’KHMJIAHUE, TUCTIEPCUI0 YUCTa
HEBBINA/ICHUS €IUHULIBI.

2) HaiiTu MaTeMaTU4e€CKOE OKUIaHUE
U JUCTIEPCHUIO CITYYailHON BEJIMYMHBI,
3aTaHHOM TabJIUIIeH pacTpeneICHHS:

1) Halitu maTemMaTHueCKOE OKHUIaHUE
U JUCIIEPCUIO CIIYYaHON BEJIMYUHBI,
3a/TaHHOM TabJIUIIeH pacpeneICHHS:

X 114 (7|10|13
)% 0,1(0,1/0,3(0,4(0,1
2) Monety noabpachiBaioT 6 pas.

Haittn nucnepcuto u cpennee
KBIpaTUYE€CKOE OTKJIOHEHHUE
CIIy4ailHOM BEJIMYUHBI X — BBINIAICHUS
«PELITKI.

P 0,1(0,1/0,3(0,4(0,1 X 21-110]1]2
)% 0,1(0,2(0,3(0,3(0,1
3 BapuaHT 4 BapuaHT

1) Halitu maTemMaTHuecKoe 0XKHUIaHUE
Y JUCIIEPCUIO CIIyYaHON BEJIMYUHBI,
3aTaHHOM TabJIUIIeH pacTpeIeICHHS:

X 1123 |4]|5
p 0,15|0,17/0,35|0,21|0,12
2) Monety noabdpachIBaroT 5 pas.

Haitrtun nucnepcuro u cpennee
KBQIpaTUYE€CKOE OTKJIOHEHHUE
CIIy4allHOM BEIMYUHBI X — BBINIAICHUS
repoa.

S BapuanT

1) Haiftu maTeMaTrdeckoe 0KuaaHue

U JACIIEPCUIO CIIyYalHON BEJIMYUHBI,

6 BapuanT

1) Haiftu maTeMaTudeckoe 0KuaaHue
U JUCIIEPCUIO CIIyYalHON BEJIMYUHBI,

cpenHee




3aJlaHHOM TabNuUIIel pacipeieIeHus:

X 10|30 | 40 |60 | 70
)% 0,30,13/0,45|0,1 (0,02
3) UrpaneHyto KocTh noadpocuiu 7

pa3. Haittu maTemarnueckoe
OKHJIaHUE, TUCIIEPCHIO YHCIIa
HEBBINAICHUS €IUHHULIBI.

3aJlaHHOM TabNuIIel pacipeieIeHuUs:

X 115 ]10]15]| 20
P 0,1(0,11/0,2|0,22|0,37
3) UrpanbHyto KOCTh NOAOPOCHIIN 5

pa3. Haittu maTemarnueckoe
OKHJIaHUE, TUCIIEPCHIO YHCIIA
HEBBINAICHUS €INHHULIBI.

7 BapuaHT

1) Haiftu MmaTeMaTrdeckoe 0oKuaaHue
U JUCIIEPCUIO CIIyYallHON BEJIMYUHBI,
3a/laHHOM TaOJMLEN pacnpeieeHus:

X 10 | 20 |30
p 10,125/0,375|0,5
2) [IpaBunpHas TpeyroJyibHas

MUPAMUJIA UMEET MPOHYMEPOBAHHbBIE
rpanu 1, 2, 3, 4. 3anuinre 3aK0H
pacnpenesieHus 1Sl BbIaICHUS
HOMEpa rpaHu, Ha KOTOPOU CTOUT
UpaMu/a.

8 Bapuant

1) Haiftu MmaTeMaTrdeckoe OKuaaHue
U JUCIIEPCUIO CIIyYalHOM BEJIMYUHBI,
3a/laHHOM Ta0JIMLEN pacipeieeHus:

X 10 {30 | 50
p 10,175/0,35|0,475
2) UrpanbHblii KyOMK UMEET

MPOHYMEpOBaHHbIE Tpanu 1, 2, 3,4, 5,
6. 3anuiuTe 3aKOH pacrpeaesIeHUs
IUTSL BBINIQJICHUSI HOMEpPA IPaHu, Ha
KOTOPOM CTOUT KYOUK.

Konmpwzbuble eonpocol:

1. Yro Ha3wpIBacTCs MaTeMaTHYCCKUM OXHNIaHUCM )IHCKpCTHOﬁ cnyqai/’lHoﬁ

BEJIMYHHBI?

2. Uto Ha3bIBAaETCS TUCIIEPCUEH AUCKPETHOM CITydyaiHON BEJTMYUHBI?




		2023-10-27T22:06:27+0400
	МВЕК




