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Pacnpeueneﬂne YacoB JUCHUILIMHBI IO ceMecTpaM

CewmecTy
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1. HEJIX OCBOEHUSA JUCIHUATIINHBI

1.1+ obecneyenue copMUPOBAHHOCTH IPECTABICHUMN O COLMANIBHBIX, KyIbTYPHBIX U UCTOPUUECKUX (PAKTOpaX CTAHOBJICHUS
MaTeMAaTHKH;

1.2|+ obecnieueHre CHOPMUPOBAHHOCTH JIOTHUECKOTO, aITOPUTMUYECKOTO U MATEMATHYECKOTO MBIIIIICHUS;

1.3|* obecnieucHre CHOPMUPOBAHHOCTH YMEHUH MPUMEHSTH MTOJYYCHHBIC 3HAHUS TIPH PEIICHUN Pa3IMYHbIX 3a/1a4;

1.4]+ obecnieueHre CHOPMUPOBAHHOCTHU TIPE/ICTABICHUHA O MATEMAaTHKE KaK YacTH 00IIe4eI0BEYECKOM KYJIbTYPbI, YHUBEPCAIbHOM S3bIKE
HAYKH, TI03BOJISIONIEM OMUCHIBATH U H3Y4aTh PealibHbIC MPOIIECCHI U SIBICHUSL.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Lukx (paszen) OOIL: lova

2.1|TpedoBaHus K NpeIBapUTEILHON MOATOTOBKE 00y4aK0IIErocs:

2.1.1| I yCEUIHOTO YCBOCHHS UCIUILTHHBI CTYJCHT JOJDKESH UMETh 0a30BYIO IOATOTOBKY M0 MaTeMAaTHKE B 00bEME OCHOBHOTO 00IIEro
00pa3oBaHMsI.

2.2| IMcOMIUIMHBI H TPAKTHKH, IJIsi KOTOPHIX OCBOEHHUE TAHHOI JUCHHILTHHBI (MOIYJIs1) HE00X0AMMO KaK MpeaulecTBYIoLIee:

221 H3y‘IeHI/Ie JUCIHUILIAHBL HCOGXOZ[I/IMO JUI YCTICIITHOTO OCBOCHUSA JUCHHUINIMH €CTECTBEHHO-HAYYHOT'O LIUKJIa

3. TPEBOBAHUA K PE3YJBbTATAM OCBOEHUSA JTUCITUITIJIMHBI

3.1 3uarp

- OCHOBHbIE NOHATHS, HIeH U METOABI AJIre0pbl H MATEMATHYECKOI0 AHAJIN3A;

- OCHOBHbIE MOHSATHS O MJIOCKHX U MPOCTPAHCTBEHHBIX reoMeTpUYecKUuX GUrypax, MX OCHOBHBIX CBOICTBaX;

- 0 mpoueccax U sBJIeHUAX, MMEIOLIUX BePOSITHOCTHBII XapaKTep, 0 CTATHCTHYECKHX 3aKOHOMEPHOCTSX B peajibHOM MHUpe, 00
OCHOBHBIX OHATHSIX 3JIEMEHTAPHOIi TeOPUH BEPOSITHOCTEH.

3.2 Ymerh

- peliaTh 3a/1a41 aJreGpsl M HAYAJI AHAJIU3A, TEOMETPHUH;

- peliaTh CTAHJAPTHBIMHU NPHEMAMH PAllMOHAJIbHbBIC H HPPALIMOHAJIbHBIE, I0Ka3aTe/IbHbIe, CTeNleHHbIe, TPUTOHOMeTPHYecKHUe
YPaBHEHHS H HEPABEHCTBA, X CUCTEMbI;

- IPMMEHSATb U3y4YeHHbIe CBOiicTBa reoMeTpu4ecKuXx (puryp u GpopmyJibl AJ5 pelieHUsi reOMeTPHYeCKHX 32124 U 32/1a4 ¢
TMPAKTHYECKHM COJIePIKAHHEM.

3.3 Baagern

— MeToJaMHM J0Ka3aTeJIbCTB U AJITOPUTMOB pellleHHsl, yMeHHe UX NPUMEHSTh, MIPOBOIUTDH J0Ka3aTelbHble PacCy KIeHHUA B X01e
peleHus 3a1a4;

— CTaHAAPTHBIMM NPHEMaMH PellleHUsl PAMOHAJbHBIX M MPPALMOHAIBHBIX, IOKA3aTeJAbHBIX, CTeNIeHHBIX, TPUTOHOMETPUYECKHUX
YpPaBHEHHIi U HEPABEHCTB, UX CHCTEM; HCNOJIb30BaHNE F'OTOBBIX KOMNBIOTEPHBIX MPOrPaMM, B TOM YHCJI€ 115 MONCKA MYTH PeLIeHUs 1
WIIOCTPALMM PellleHUs] YyPABHeHUH U HepaBeHCTB;

— OCHOBHBIMU MOHSITHAIMU 0 MJIOCKUX U MPOCTPAHCTBEHHBIX TeOMETPUYECKHX (PUTYpPaX, UX OCHOBHBIX CBOICTBAX.

4. CTPYKTYPA U COJAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon | HaummenoBanue pa3iesioB u TeM /Buj 3ausitusi/ | Cemectp/ | YacoB |Kommeren-| Jlutepatypa IIpnmeyanue
3aHATH Kypc 137071

Pa3nen 1. [loBTOpeHne Kypca MaTeMaTHKH
OCHOBHOI IIKOJIBI

1.1 |Tewma 1.1 Llenn u 3amaun MaTEMATHKH TIPH 1 2 JI1.1 J11.2J12.1
OCBOCHMH CITCHIMAILHOCTH. YKCIa U BEIYUCIICHHUS.
Iens n 3amaun MaTeMaTHKH PU OCBOCHHUH
crenranbHOCTH. ba3oBbIe 3HAHUS M YMEHUS 110
MaTeMaTHKe B IpOo(ecCHOHAIbHON U B
MOBCEIHEBHOM IeATEILHOCTH. JleCTBUS HaL
MOJIOKHUTENLHBIMU U OTPHULIATSIBHBIMU YUCIIAMH,
OOBIKHOBEHHBIMH H JECSITHIHBIMA APOOSIMHU.
JeiicTBust cO cTeneHsaMu, (OPMYJIbI COKPALICHHOTO
yMHOXeHHs. /JIex/

1.2 |Tema 1.2 [IpoueHTHBIC BEIMUCICHUS. Y paBHEHHUS U 1 2 JI1.1 J11.2J12.1
HepaBeHCTBa. [IpoCThIe MPOLEHTHI, pa3HbIe
CIocoOb! UX BeIYHCIeHUS. /JIex/

1.3 |Jluneiinble, KBagpaTHbIE, POOHO- IMHEIHbIE 1 2 JI1.1 J11.2J12.1
ypaBHEHHs M HepaBeHCTBa /JIek/




1.4

IIpoctrie u cnoxuble npoueHTsl. [IponeHTHBIE
BBIYUCIICHUS B Ipo(heCCUOHANBHBIX 3aaauax /JIex/

JI1.1 J11.2J12.1

1.5

(IIpodeccuonanbHOE-0pUEHTUPOBAHHOE
cojepxanue) PelieHne 3aa4 Ha BHIOIHEHNE
apuMETHICCKHUX ICHCTBUHA, HEOOXOUMBIX B
HPAKTUYECKOH U MPOd.ASSATETLHOCTH.

Mp/

JI1.1 J11.2J12.1

1.6

(TTpoeccroHanbHOE-OPUEHTUPOBAHHOE
cojiepxxanue) PeleHue mpakTHKo-
OPHCHTHPOBAHHBIX 3314, COICPIKAIIHE IPOLECHTHI.
YpaBHEHHS 1 HEPABEHCTBA.

Mp/

JI1.1 J11.2J12.1

Pa3znen 2. Crenenu u kopHu. CTeneHHast
byukuns

2.1

Tema 2.1 CrenenHast GyHKIMS U €€ CBOICTBA.
Apudmerrueckuii KOpEHb HATYPAITBbHOM CTETICHH.
/J1ex/

JI1.1 J11.2J12.1

2.2

TToHsATHE CTEMEHNU C PAIIMOHATBHBIM H
JIEACTBUTENLHBIM ITOKa3aTelsMu. CBoiicTBa
CTEMEHH C PAlMOHATBHBIM M JI€HCTBUTEIHHBIM
mokasaTensiMu. /JIex/

JI1.1 J11.2J12.1

2.3

TIpeoOpa3oBaHue BeIpaKCHHUI C KOPHEM N- Oit
crenenu. /Jlex/

JI1.1J11.2J12.1

2.4

Crenenu u xopHu. /I1p/

JI1.1J11.2J12.1

2.5

CreneHHble QYHKIMH, KX CBOMCTBA M IpadHKH
/J1ex/

JI1.1J11.2J12.1

2.6

Crenennsle Gynxuuu. /IIp/

JI1.1J11.2J12.1

2.7

Tema 2.2 UppanmonaisHble YpaBHEHHS U
HepaBeHCTBa. Pemenne npocredmumx
WppaIMOHAJTIBHBIX YpaBHEHHUI U HEpPaBEHCTB. /JIek/

JI1.1J11.2J12.1

2.8

HecranmapTHble COCOOBI peLeHus
UPPALMOHAIBHBIX YpaBHEeHUH. /JIex/

JI1.1J11.2J12.1

2.9

Pernienue nppannoHaibHbIX ypaBHeHHH. /T1p/

JI1.1J11.2J12.1

2.10

Pemenne upparoHansHbIX HepaBeHCTB. /TIp/

JI1.1 J11.2J12.1

Pa3nea 3. [lokazatenbHast yHKums, ee
cBoiicTBa. [loka3zaTenbHbIe ypABHEHUS U
HEePaBeHCTBA

3.1

Ioka3arenpHast QyHKIHMS, €€ CBOUCTBA U IPaduK.
IIpumeHeHune nokazatenbHo# QyHkimu. /Jlex/

JI1.1J11.2J12.1

3.2

Pemenue npocteiinx noka3aTesbHbIX ypaBHEHUI

/JIex/

JI1.1 J11.2J12.1

3.3

Perrenne mokasaTeIbHBIX YPaBHEHUM Pas3IHIHBIMU
crocobamu. /JIex/

JI1.1J11.2J12.1

3.4

Pemenue nokazarenbHbIX HepaBeHCTB /JIek/

JI1.1 J11.2J12.1

35

TokazatenbHast ¢pynkiwms /TIp/

JI1.1 J11.2J12.1

Paznean 4. Jlorapudmel. Jlorapupmudeckas
bynxums

4.1

4.1 Iounstue norapudma. Jlorapudm uuncia.
OcHOBHOE JT0TapH()MHIECKOE TOKIECTBO.
JlecsTHUHBII 1 HATYpaJIbHBIH JIoTapr(MBI, YUCIIO
e. CoiicTBa norapugmos. [lepexox x HOBOMY
ocHoBaHu1o. /JIex/

JI1.1 J11.2J12.1

4.2

Onepanus orapupMHUpPOBAHUS U
noTeHupoBanusl. /JIex/

JI1.1J11.2J12.1

4.3

Beoruncnienue u cpaBaenue jgorapudmos. /TIp/

JI1.1 J11.2J12.1




4.4

CamocrosrensHas pabora /Cp/

16

JI1.1 J11.2J12.1

4.5

Tema 4.2 Jlorapudmuueckast QyHKIHS U ee
cBoiicTBa. Jlorapudmudeckue ypaBHEHHUS U
HepaBeHcTBa. JlorapudmMudeckas QyHKIHs, ee
cBoiicTBa. /JIex/

JI1.1 J11.2J12.1

4.6

Pemenne norapup)MuUeCKUX YpaBHCHUH TpeMs
OCHOBHBIMHU MeToJamH. Jlorapupmudeckne
HepaBeHcTBa. /JIex/

JI1.1 J11.2J12.1

4.7

Jlorapudmer. Jlorapupmuueckas Gpynkuus /TIp/

JI1.1 J11.2J12.1

4.8

JlorapupmMuyeckue ypaBHEHHs M HEPABCHCTBA
Mp/

JI1.1 J11.2J12.1

4.9

(TTpodeccroHanbHOE-OPUEHTUPOBAHHOE
coaepxanue) [IpuMeHeHue J0rapupmoB.
Jlorapu¢msl B IPHPOJIE U TEXHUKE.
Jlorapudmuyeckas Ciupasb.

Mp/

JI1.1 J11.2J12.1

Pa3nes 5. OCHOBBI TPUTOHOMETPHH.
Tpuronomerpudeckue pyHkuun

5.1

5.1 Tpuronomerpuueckue GyHKIHU IPOU3BOIEHOTO
yria, ynciia. OCHOBHbIE TPUTOHOMETPHUYECKHE
ToxzaecTBa. 1. PanmanHas u rpagycHas Mepa yria.
IToBOPOT TOUKH BOKPYT Hayasia KOOPJHHAT.
Omnpenenenue cCUHyca, KOCHHYca, TAaHT'€HCa U
KOTaHIr'eHca. 3HaKU CHHYca, KOCHHYCa, TAHI'€HCa U
KOTaHI'€HCa 10 YeTBEPTAM. 3aBUCUMOCTb MEXKIY
CHHYCOM, KOCUHYCOM, TAH['€HCOM U KOTaHTCHCOM
OJIHOTO ¥ TOTO K€ yria. TpUroHOMETpUYECKHE
ToxAecTBa. TpUr.yHKIIUH YIIIOB o U - 0. /JIex/

JI1.1 J11.2J12.1

5.2

DopMyITbl IPUBEICHHSI, CYMMBI M Pa3HOCTH JIBYX
yrioB. CHHYC ¥ KOCHHYC ABOWHOTO yria. ®opmymnst
MOJIOBUHHOTO yria. /Jlex/

JI1.1 J11.2J12.1

5.3

IIpeoOpa3oBaHyst TPUTOHOMETPHUECKHIX BBIPAKCHUH
Mp/

JI1.1 JI1.2J12.1

5.4

Tema 5.2 Tpuronomerpuueckue GyHKIUH, UX
rpaduxu. O6nacTs onpeaeIeHns 1 MHOKECTBO
3HAUEHUH TPUTOHOMETPUUYECKUX (YHKIIUH.
YETHOCTH, HEYETHOCTD, IIEPUOTUYHOCTD
Tpuronomerpuyeckux Gynkuuil. CBoiictBa u
rpadukn QyHKIHI Y = COS X, Y = sin X. /JIex/

JI1.1 JI1.2J12.1

5.5

CaoiicTBa u rpaduku GyHKIMH Y = tg X, Y = ctg X.
CxaTue U pacTsDKeHHE rpadiKoB
Tpuronomerpuueckux Gpynxuuii. [IpeobpazoBanue
rpaMKOB TPHTOHOMETPUUECKUX (DYHKIIMH.
Oo6patHble TpuroHoMeTpuueckue GyHkimu. /Jlex/

JI1.1 JI1.2J12.1

5.6

Tpuronomerpuueckue Gpynxuun. Iloctpoenue u
YTeHHe rpaKoB TPUTOHOMETPUIECKUX ()yHKIIUHA
Mp/

JI1.1 J11.2J12.1

5.7

Tema 5.3 Tpuronomerprudeckue ypaBHEHUS U
HepaBeHcTBa. [IpocTeiimue TpuronoMeTpuieckue
ypaBHeHws1. /JIex/

JI1.1 J11.2J12.1

5.8

Pemenne ypaBHeHnit Buaa cos x = a. /TIp/

JI1.1 J11.2J12.1

5.9

Pemienne ypaBHenuii Buza Sin X = a. /IIp/

JI1.1 J11.2J12.1

5.10

Pemenue ypaBuennii Buga tg X = a, ctg X = a. /Tlp/

JI1.1 J11.2J12.1




5.11

YpaBHEHHS, CBOALINECS K KBaAPATHBIM, peliaeMble
pa3noKeHHeM Ha MHOXKUTEIN, OJTHOPOJIHBIE.
IIpocreiimme TpuroHoMeTpuIeckre HEPaBEHCTRA.
/JTex/

JI1.1 J11.2J12.1

5.12

TpuroHomerpryecKe ypaBHEHHUs M HEPABEHCTBA.
Mp/

JI1.1 J11.2J12.1

5.13

IIpakTudeckue 3aHATHS C
npodeccuoHaIbHO-OPUEHTUPOBAHHBIM
cozeprkanueM. OIIcaHue IPOU3BOICTBEHHBIX
IPOLECCOB C IOMOMLIBIO (QYHKIUI U UX IpahUKOB.
Mp/

JI1.1 J11.2J12.1

Paznen 6. [loctpoenne rpagukoB pyHKuun
METO/0M NPe0dpa30BaHUs UCXOAHOH PyHKIMHN

6.1

TToctpoenue, rpadukoB  QYHKIIMHA METOIOM
npeoOpa3oBaHuUs UCXOTHON (DYHKIIUH:
HapauieNbHOTO  MEepPEeHoca CUMMETPHU
OTHOCHTEITBHO (OCel KOOPIHHAT, Havyaia KOOPIUHAT,
MPSIMOH y = X), pacTsHKEHHUS, CKATUS BIOJIb Oceit
koopauHar. /I1p/

JI1.1 J11.2J12.1

Pa3nen 7. IlpousBognas ¢pyHKuuu, ee npuMeHeHHe

7.1

Tema 6.1 [TpousBoanas Gpyukiuu. [Ipasuna
muddepenupoBanys. Yucnopas
MOCIIeI0BaTENBHOCTE. [Ipenen mocieaoBaTenbHOCTH.
Tpenen Gpynkipm. /Jex/

JI1.1J11.2J12.1

7.2

TocnenosatensHocTH. [Ipener mocie 0BaTeIbHOCTH.
TIpenen ¢pyukiun. /TIp/

JI1.1J11.2J12.1

7.3

TIpupamenne aprymenta. [pupamienue QyHKIHN.
3anauu, NpUBOIAIINE K IIOHSATHIO TIPOU3BOIHOM.
Omnpenenenre TpON3BOAHON. AITOPUTM OTBICKAHHS
npou3BoHOi. @opmynsl audhepeHIpOBaHUsL.
/JTex/

JI1.1J11.2J12.1

7.4

Haxoxnenue npon3BoiHOM Ha OCHOBE €€
ompeneneHns. [Ipom3BogHAS CTENEHHOHN (QYHKIUH.
Mp/

JI1.1J11.2J12.1

7.5

[pasuna auddepenmupopanms. [IpousBonHas
cioxxHOU QyHKIuH. /JIex/

JI1.1J11.2J12.1

7.6

HaxoxeHne npou3BOHBIX, TIPUMEHSIS IPaBUIIa U
dhopmynel quddepenunponanus. /T1p/

JI1.1 J11.2J12.1

7.7

IonsTue HenpepsbiBHOM GyHKIMU. CBOICTBA
HernpepbIBHON (QyHKINH. CBA3b MEXKITY
HETIPEPLIBHOCTHIO U AU (HEPEHIINPYEMOCThIO
(GYHKINH B TOUKe. ANTOPHTM PeIIeHHs] HEPaBEHCTB
METOA0M HHTEpBaJIoB. /JIek/

JI1.1 J11.2J12.1

7.8

Haxoxnenue npousBoausix. /I1p/

JI1.1 J11.2J12.1

7.9

Tema 6.2 [IpakTrueckre MPUITOKEHHS TPOU3BOTHOM.
dusnyeckuit CMbICI NPOU3BOAHON. ['eomeTpuueckuit
CMBICJI IPOU3BOJHON (DYHKIIMU — YTIIOBOM

K03 GUIIMEHT KacaTeNbHOH K rpaduKy QyHKIUH B
Touke. PU3NUECKui (MEXaHUIECKUI) CMBICI
MPOU3BOJHON- MTHOBEHHYIO CKOPOCTH B MOMEHT
BpeMmenH t: v = S' (). YpaBHeHHe kacaTeIbHON K
rpaguKy QYHKIUH. AJITOPUTM COCTaBIICHHS
ypaBHEHHS KacaTelbHOM K rpaduky ¢pyHkmun y=F(X).
/JTex/

JI1.1J11.2J12.1




7.10

Bospacranue u yObiBaHue QyHKIIMH, COOTBETCTBHUE
BO3pacTaHusl U yObIBaHHs (DYHKIUH 3HAKY
MPOM3BOAHOH. 3a1a4l HA MAKCUMYM U MUHUMYM.
HWccnenoBanne QyHKIMM HA MOHOTOHHOCTS. /JIek/

J

—

JdJ11.2012.1

7.11

Haxoxnenue Han0OobIIMe 1 HaUMEHbIINE 3HAYEHHUS
(byHKIMH, TOCTpOeHUE TPaPUKOB MHOTOUWICHOB C
MCIIOJIb30BAHMEM arapara MaTeMaTHYeCKOTO
ananmsa. /Jlex/

J

—

A J11.2J12.1

7.12

TIpousBonHas ¢pyHkuMu, ee npumeneHue. /TIp/

J

—

A J11.2J12.1

7.13

I'eomeTpuueckuii u pusnyeckuil cMbIca BTOPOi
MPOM3BOIHOM. AJITOPUTM HCCIICAOBaHUS HYHKIIUH U
HOCTPOEHUS €€ rpaduka ¢ IOMOLIbIO IPOU3BOJHOM.
JpoOHo-nuHeiHas QyHkius. /Jlex/

JI

—

A J11.2J12.1

7.14

HUccnenoBanue GyHKIHI ¥ TIOCTPOCHHE TPadHKOB.
Mp/

JI

—

A J11.2J12.1

7.15

(TTpoeccroHanbHOE-OPUEHTUPOBAHHOE
cozepxanue) HaxoxieHue onTHMaTbHOTO
pe3ysbTaTa ¢ HOMOMUIBIO MPOU3BOAHOM B
MpPaKTUYECKUX 3a1a4ax npod.HamnpaeiaeHnoctu. /TIp/

J

—

A J11.2J12.1

Paznen 8. [lepBoobpa3nas ¢pyHkuuu, ee
npuMeHeHne

8.1

Tewma 7.1 IlepBooOpa3Has GpyHKIUU U
HeonpenenéHupId naTerpan. O3HaKOMIIEHHUE C
HOHATUEM HHTErpaja U epBooOpazHoi s
¢dyukmn y=f(X). Pemenue 3amaq Ha CBS3b
epBoOOpa3HON U ee MPOU3BOIHOM, BHIUUCICHUE
repBooOpa3Hoi At nanHou GyHKuuu. /Jlex/

J

—

1 J11.2012.1

8.2

Tabnuua GopmMyn Ui HAXOKACHUS IEPBOOOPA3HBIX.
N3ydenne mpaBuiia BEIYUCICHUS IEPBOOOPA3HOM.
/J1ex/

J

—

1 J11.2012.1

8.3

IlepBooOpasuas ¢ynxuuu. /TIp/

JI1.1J11.2J12.1

8.4

TonsTHe HeonpeaenEHHOTo HHTerpana. I1pasuia
uHTerpupoBanus. /Jlex/

JI1.1 J11.2J12.1

8.5

Heomnpenenennsiii uarerpai. /Ip/

JI1.1J11.2J12.1

8.6

Tema 7.2 OnpenenéHHbli HHTErpal U ero
MIPaKTHYECKOe MPUIOKeHUE. 3a1auH, IPUBOAAIINE K
HOHSATHIO ONPE/ICJICHHOT0 HHTErpaia — o
BBIYHUCIICHNH TUIOIIa 1 KPHBOIHHEHHON TparenuH, o
nepeMeleHnu Touku. [lonsaTue onpeaenéHHOro
unterpana. /Jlex/

JI1.1 J11.2J12.1

8.7

T'eomerpuueckuii 1 (PU3NIESCKUN CMBICIT
onpezeneHHoro naTerpana. @opmyna Hetotona—
Jleitonuna. [Tnomanb KpUBOIMHEHHOM TpaNeuy.
/JTex/

JI1.1J11.2J12.1

8.8

BerancneHne onpeneneHHEIX HHTErpaioB. [lromans
KpHBOJMHEHHOH Tpaneuuu. /TIp/

JI1.1 J11.2J12.1

8.9

(ITpodeccronabHOS-OPHEHTUPOBAHHOE
coziepxkanue) Penrenre 3aay Ha IpUMEHEHUE
MHTETpaa Ul BEIYUCICHUS GU3NYECKUX BEITMIMH H
wiomaznei. IIpumenenne neprooOpaszHoil GyHKINY B
3agavax npod.HanpasnenHoctu. /Ip/

JI1.1 J11.2J12.1

Pazgen 9. D1emMeHTBI TEOPHH BePOATHOCTEH H
MaTeMaTHYeCKOH CTATHCTHKHA




9.1

Tema 8.1 OcHoBHBIE (POPMYIIBI KOMOMHATOPHKH,
CTAaTHCTHKU U TEOPHH BeposiTHOCTe. OCHOBHBIC
noHATH KoMOuHaTopuku. CoObITHE, BEPOSITHOCTh
coObITHst. CI0)KEHHE U YMHOKCHUE BEPOSTHOCTEH.
/JTex/

JI1.1 J11.2J12.1

9.2

DneMeHTh KOMOWHATOPUKH U TEOPUH BEPOSTHOCTEH.
Mp/

JI1.1 J11.2J12.1

9.3

(TTpoeccroHanbHOE-OPUEHTUPOBAHHOE
coziepxanue) Penenne 3aad Ha onpe/eeHne
KJIAaCCHUECKOI BepOSTHOCTH. BeposTHOCTH B
npodeccuoHanbHbIX 3aaadax. /IIp/

JI1.1 J11.2J12.1

9.4

Tema 8.2 luckperHas ciydaifHasi BETUIHHA, 3aKOH
ee pacripefeneHns. 3a1a4d MaTeMaTH4eCcKOi
CTaTUCTUKH. BUIBI CITydaliHBIX BETUIHH.
Onpenenenue TUCKPETHOM CiTy4aifHOH BEJTMYHHBI.
3aKoH pacnpeaeraeHus JUCKPETHOM ciydaitHOi
BeJIMYMHBL. Ee 4nciioBble XapaKTEepUCTHUKH.
IlepBuunas 00paboTKa CTATUCTHYECKUX JTAHHBIX.
YucnoBble XapaKTepUCTUKU (CpegHee
apudmMeTHIecKoe, MeIaHa, pa3Max, JUCTIEPCHs).
Pabora ¢ Tabnuuamu, rpadgukamu, [uarpaMMaMu.
/JTex/

JI1.1 J11.2J12.1

9.5

DeMeHTBI MaTeMaTHIeCKol cTatuctukuto /TIp/

JI1.1J11.2J12.1

9.6

(ITpoeccronanbHOE-OPUEHTUPOBAHHOE
conepxanue) [Ipencrasienne nanHbIX. 3amaun
MaTeMaTHYECKON CTATUCTUKH B TPO(HECCHOHATBHOM

JESITeIbHOCTH.
Mp/

JI1.1J11.2J12.1

Paznen 10. IIpsiMble ¥ NJI0CKOCTH B MPOCTPAHCTBE

10.1

Tema 9.1 OcHOBHEIE IOHATHS CTEPEOMETPHH.
PacnionoxxeHue NpsMbIX U INIOCKOCTEH B
npoctpaHctse. 1. [Ipeamer crepeomerpun.
OCHOBHBIE NTOHATHUS. AKCHOMBI CTEPEOMETPHU U
ciencTBus u3 HuX. /Jlex/

JI1.1J11.2J12.1

10.2

Ilepecekaromuecs, napauieiabHble U
CKpPELIMBAIOLINECS MIPSIMbIC. YTOJI MEXy NPSIMbIMHU B
npoctpaHcTie. [lepneHanKyIsIpHOCT NPAMBIX. /JIex/

JI1.1J11.2J12.1

10.3

Pemrenue 3a1a4 Ha B3aHMHOE PACIIOJIOKEHHE
HPSIMBIX, IPSIMBIX U TI0cKocTel. /TIp/

JI1.1J11.2J12.1

10.4

Tema 9.2 [NapawienbHOCTh B IPOCTPAHCTBE.
TNapaniensHOCTh IPSIMOI U INIOCKOCTH.
Onpenenenue. [Ipusnak. Coiictpa. /Jlek/

JI1.1J11.2J12.1

10.5

TTapasnensHOCTh IocKocTel. OnpeneneHue.
IIpuznak. CoiictBa. TeTpasap u €ro 3IeMeHTHI.
ITapamnenenunen u ero snementrsl. CBoiicTBa
[IPOTHUBOIIOJIOKHBIX I'PaHel U AuaroHaneu
rapaJnieNienumne ia. /JIex/

JI1.1 J11.2J12.1

10.6

Pemrenne  3amad mo TeMe mapajiebHOCTh
rockoctei. /TIp/

JI1.1 J11.2J12.1

10.7

Tema 9.3 [lepneHAUKYISIPHOCTH B IPOCTPAHCTBE.
IepnenanKyIIpHOCTH MPAMBIX. [lapamiensHbie
npsIMbIe, IEPIICHANKYIISPHBIC K MII0cKocTH. [Tpru3Hak
MePIEeHANKYISIPHOCTH MPSAMOFt U iockocTH. /JIex/

JI1.1 J11.2J12.1




10.8

Ilepnennukynsap u HaklIOHHEIE. Teopema o Tpex
MePIIEHANKYIIApax. YTOJI MEXy NpIMOi 1
IUIOCKOCTBIO. YTOJ MEXIY IIOCKOCTSIMH.
IlepnennukynsapHocTh TUIOCKOCTEN. PaccTosiHus B
npocrpaHcTse. /Jlex/

JI1.1 J11.2J12.1

10.9

TIpsimbie u mockoctu B npocTpanctse. /TIp/

JI1.1 J11.2J12.1

10.10

(IIpodeccuonanbHOE-OpUEHTUPOBAHHOE
conepxanue) [IpsMble ¥ IIIOCKOCTH B PELLICHUH
HPaKTHKO-OPUCHTHPOBAHHBIX 3a1ad. /I1p/

JI1.1 J11.2J12.1

10.11

Tema 9.4 JlekapTOBBI KOOPIHHATHI B IPOCTPAHCTBE.
Mp/

JI1.1 J11.2J12.1

10.12

Tema 9.5 Bexrops! B mpoctpancTBe. CloxeHHe 1
BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
9uCIio. YT0a Mexay BekTopamu. CkasipHoe
npousBesieHne BeKTopoB. /I1p/

JI1.1 J11.2J12.1

10.13

(TTpoeccroHanbHOE-OPUEHTUPOBAHHOE
cozaepxanue) KoopJuHATHI U BEKTOPBI PH PELIICHUH
MIPUKIIAHBIX 38]a9.

Mp/

JI1.1 J11.2J12.1

Pazgen 11. MHOTOrpaHHHMKH H TeJsla BPalleHUs!

11.1

Tema 10.1 MHOrorpaHHUKY ¥ UX CBOHUCTBA.
Bepiuunsl, pebpa, rpanu MHOTOrpaHHuKa. [Ipr3ma
(Hak/IOHHas, NpsiMasi, IpaBUIbHAsT) U €€ 3JIEMEHTHI,
ceuenus. [lapannenenumen. CoiicTBa
npsMoyroibHoro napamienenunena. Kyo. /Jlex/

JI1.1J11.2J12.1

11.2

ITupamuna u e€ anmemenTsl. [IpaBunpHast nmupammua.
VYcedennas nupamuia. [lnomans noBepXHOCTH
MHOTOrpaHHUKOB. [IpocTeiimme KoMOHHAIINT
MHOTOI'PaHHHUKOB. BeIdnciieHne 31eMeHTOoB
MPOCTpaHCTBEHHBIX Guryp (péOpa, qraroHasu,
yruiel). IIpaBusnbHble MHOTOTpaHHUKY. /JIek/

JI1.1J11.2J12.1

11.3

Meuororpansuky. [l1omans moBepxXHOCTH
MHOrorpanHukos. [Ipusma. /TIp/

JI1.1J11.2J12.1

114

MHororpannuku. [1n0omans noBepXHoCTH
MHororpaHHukoB. [Tupamuna /TIp/

JI1.1 J11.2J12.1

11.5

(ITpoeccronanbHOE-OPUEHTUPOBAHHOE
cozeprxanue) [loHsTHE O CHMMETPHH B
IPOCTPaHCTBE (LCHTPaJIbHAS, OCEBasL, 3ePKAJIbHAS).
OG60011IeHHE TIPEACTABICHHUIT O TPAaBIIbHBIX
MHOTOTpaHHUKaX (TeTpa’p, Ky0, oKTasp,
JOZIeKasIp, uKocasap). [lpumepsr cuMMeTpHii B
npodeccun. /TIp/

JI1.1 J11.2J12.1

11.6

Tema 10.2 Tena Bpamenus u ux cBoiictea. Llununap,
KOHYC, UX pa3BepTku u ceueHus. Cepa u map. /Jex/

JI1.1 J11.2J12.1

11.7

Pemienue 3anau no reme nuiuHAp, konyc. /TIp/

JI1.1 J11.2J12.1

11.8

Pemienue 3anau no reme cdepa u map. /Ip/

JI1.1 J11.2J12.1

11.9

Tema 10.3 [momaay moBEepXHOCTEH 1 OO BEMBI
MHOTOTPaHHUKOB, Tel BpaieHus. O0beM
MpsIMOYTOJIbHOTO Napauienenunena. Oopem Kyoa.
O0Bembl psMOH PU3MBI U TUIHHAPA. OOBEMBI
nupamMuiel 1 Konyca. Oobem mapa. [loroGue Te.
OTHOILIEHHS TUTOLIA/IeH TOBEPXHOCTEH U 00bEMOB
1o100HEIX Tea. /JIek/

JI1.1 J11.2J12.1




11.10 [Haxoxnaenue oObemMa MpsiMOYTrOJIbHOTO 2 2 JI1.1 J11.2J12.1
napauteNienunena, Kyoa, mpsMoi Mpu3Mbl 1
wununapa. /Ilp/

11.11 |HaxoxaeHue oObeMa nupamubl U koHyca. /I1p/ 2 2 JI1.1J11.2J12.1
11.12 |Bsruncnenue odObeMa mapa u riomaau cepst. /IIp/ 2 2 JI1.1 J11.2J12.1
11.13 |PenreHue 3aa4 Ha COOTHOLICHHUS IO ICH 2 2 JI1.1J11.2J12.1

MOBEPXHOCTEH M 00BEMOB 1MO00HBIX Teu. /TIp/

11.14 |(ITpodeccuoHanbHOC-OPUESHTUPOBAHHOE 2 2 JI1.1 J11.2J12.1
coaepxanue) [lnomany u 00beMbI B PUKIATHBIX
3amayax. /TIp/

11.15 |(ITpodeccuonanbHOE-OPUEHTUPOBAHHOE 2 2 JI1.1 J11.2J12.1
cozepkanue) Pacuer 00beMa BMECTHMOCTH BEIIECTB.
Mp/
11.16 |CamocrosTenbHas padota /Cp/ 2 30 JI1.1 J11.2J12.1
11.17 |Koncynbramuu /Konc/ 2 6 JI1.1J11.2J12.1
11.18 |DOx3amen 2 6 JI1.1J11.2J12.1

5. ®OHJ] OHEHOYHbBIX CPEACTB

5.1. ®oH OLIEHOYHBIX CPEACTB JIsl MPOBeAeHHUSs MPOMEKYTOUHOM aTTeCTALNHU

ITpoMesxyTodHAs aTTeCTaIys MPOXOIUT B hopme dk3aMeHa. [lepedeHs BOMPOCOB K SK3aMEHY:

1. Ompenenenye LENIbIX U PalIOHATIBHBIX, 1€HCTBUTENIBHBIX YHCEIl

2. [Mpubnmxénnpie BeruucieHus. [IpubnmxkEéHHOE 3HaUCHUE BEIMYMHBI M TOTPEITHOCTH MTPUOJINKCHUIA.

3. OnpeneneHue KOMIUIEKCHOro 4ucia. ClloxeHue KOMIUICKCHBIX YHCell. Y MHOXKEHHE U IeIeHHEe KOMITIEKCHBIX YUCel.

4. T'eoMeTpuUecKoe MpeICTaBICHNE KOMILUIEKCHBIX YHCEI

5. Omnpenenenue KOpHS N-0¥ CTENEHHA U €T0 CBOWCTB.

6. Onpenenenue gorapudma, IeCITUUHOIO U HATYpaJIbHOTO jlorapudma. 3anuch OCHOBHOTO JorapugMuieckoro Toxjaectsa. CBoiictBa
norapudmoB. [lepexox K HOBOMY OCHOBAaHHIO

7. IIpeoOpazoBaHue palliOHAIbHBIX, UPPALUOHAIBHBIX, CTEIEHHbIX, I0KA3aTENbHbIX, JOrapu(MUIECKIX BBIPAXKESHUH.

8. Onpenenenne paguanHON MepHI yIila, CHHyca, KOCHHYCa, TAHI'€HCa U KOTaHTeHca yncia. BpamarensHoe nBuxeHue. Yucnosas OKpyKHOCTb
9. 3HayeHus TpUroHOMeTpudeckux ¢yHKImit Uit yriaos 30°, 45°, 60°, 90°

10. OcHOBHBIE TPUTOHOMETPHUYECKUE TOKICCTBA, (POPMYIT IPUBEACHUS.

11. 3anuce hopmya cuHyca 1 KOCHHYca IBOHHOTO yria; (opMys IOJOBHHHOIO yIiia

12. 3anmck hopmyn cuHyca, KOCHHYCa ¥ TAaHT€HCAa CYMMBI M Pa3HOCTH JIBYX YTJIOB

13. IIpeoOpa3oBanust CyMMbI TPUTOHOMETPUUECKUX (DYHKIMH B IPOU3BEICHUE U IPOU3BEACHHS B CyMMY. BhIpaskeHue TPUrOHOMETPUIECKUX
(byHKIMI Yepe3 TaHTeHC TOJIOBUHHOTO apryMeHTa

14. ®@yuxus y = Sin X 1 y = c0S X, UX OCHOBHBIC CBOiCTBA U rpaduku. PyHKuun y = tg X, y = ctg X, ux cBoicTBa U rpaduku

15. Omnpenenenne apkCuHyca, apKKOCHHYca, apKTaHI'eHca yucia. Perenne npocTeiux TpPUroHOMETpHYECKUX YpaBHEHUH

16. Pemenue npocTeinx TPUrOHOMETPHUECKUX HEPABEHCTB

17. Onpeneneune pynkimu. Haxoxnenue 3naueHuid pynkiuu. [loctpoenne rpadMKoB TMHEHHOH, KBaAPATUIHON DYHKIIUH.

18. INoka3zarensHas GyHKnus, ee cBoiictBa [TocTpoenune rpaduka nokasaTeabHON GyHKIUH

19. Jlorapudmuueckas GpyHKIus, ee cBoiicTBa. [Toctpoenne rpadukoB JorapuGMuueckux GyHKIHH.

20. Onpenenenue NPOU3BOAHON GYHKIUH, €€ TeOMETPUUECKOro U ¢usuueckoro cMeicna. Mzydenue npasui u Gopmyn auddepeHmpoBaHms
OCHOBHBIX 3JIEMEHTapHBIX ()yHKIHHA

21. Ompenenenre BTOPOi MPOU3BOJHOM, €€ FTeOMETPHYECKOT0 U (PU3NUECKOTO CMbICIIA. BbIunciieHre Npou3BOAHON 00paTHON U CIIOKHOU
GbyHKIUH

22. BoIBoII ypaBHEeHHUs KacaTenbHOW. [[ppuMeHeHre MPOU3BOIHOM K UCCIIEIOBaHUIO (PYHKIMIA U IOCTPOCHUIO rpa)uKoB

23. Ompenenenue nepBooOpa3HO, HEOIIPEIEIIEHHOTO U OIIPEeNICHHOTO HHTErpaa

24. TIpuMeHeHre OnpeAeIeHHOT0 HHTErpaja Ui Hax0XIeHHs TUIOIaan KpuBoiuHelHo! Tpanenun. ®opmyna Hetotona— JleiiOnua

25. 'eomeTprueCcKHi CMBICIT OIPEAETICHHOI0 HHTEerpajia. Brraucienue miomaneii KpUBOJIMHEHHBIX Tpalenui.

26. Pemenne panvoHanbHbIX U UPPALIMOHAIBHBIX YPAaBHEHUH U CHCTEM.

27. Penienue noxasarenbHBIX U JJOTapu(MHUECKIX YPABHEHUH U CUCTEM.

28. PannoHanbHbIe M HppalMoHaIbHbIE, TOKa3aTeNbHbIe U JorapupmMudeckue HepaBeHcTBa. OCHOBHBIE MTPUEMBI UX PELICHUSL.

29. Pentenne TpUroHOMETPUYECKUX YPABHEHHH U CUCTEM, HEPABEHCTB.

30. OcHOBHBIE NOHATHSI KOMOMHATOPUKH. Pa3menienust, mepecTaHoBKY, coueTanus. Popmyina 6uHoma Herotona. CBoiicTBa OMHOMHHAIBHBIX
k03¢ ¢unuentoB. TpeyronsHuk ITackams.

31. CobbiTHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOXEHUE BeposTHOCTe!. [ToHsTne He3aBucuMocTu coObITui. JlucKpeTHas ciaydaiiHas
BEJINUMHA, 3aKOH €€ paclpeeneH s, YUCIOBbIe XapaKTePUCTHKN TUCKPETHOH ciydaiiHOl BenuuuHbl. [ToHATHE 0 3aKoHE OOBIINX YHCEll.
32. PacnionoxeHue NpsMBbIX U IJIOCKOCTEH B IIPOCTPAHCTBE.

33. IlapannenbHOCTh MPSIMBIX B MpocTpaHcTBe. [lapamienbHOCTh NPSIMON U TIOCKOCTH.

34. ITapannenbHOCTb IIOCKOCTEH

35. Ky0 u ero ceuenus. Yromn Mex1y ABYMs NPSIMBIMHU. YTOJI MKy IPSIMOH M INIOCKOCTBIO.




36. IleprieHANKYISIPHOCTD MPSIMBIX B MIPOCTpaHCTBE. [leprneHaAnKyIsIpHOCTD MPSIMON U TIOCKOCTH
37. Teopema o Tpex nepneHauKyispax. JByrpansslil yrona. IlepneHauKyIsSpHOCTb IIOCKOCTEH
38. BeiBoJ ypaBHEHUIH cephbl, TUIOCKOCTH U MIPSIMOM
39. Onpenenenue QyHKIMH, €€ 00JIACTH OTPEICIICHHS 1 MHOXKECTBA 3HaYeHUH; rpaduka ¢pyHkuuu. [Toctpoenue rpadukoB GyHKIUI, 38 JaHHBIX
Pa3IMYHBIMU COCOOAMU
40. 3anuch cBOMCTB (YHKIIMU: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAaHUUCHHOCTD, IIEPHONYHOCTL. HaXxokIeHHE TPOMEKYTKOB
BO3pacTaHus U yObIBaHMS, HAaUOOJBIIIEr0 U HAMMEHBIIET0 3HaUEHHUs, TOUEK 3KCTpeMyMa
41. Onpenencuue oopatHbIX GyHKIMA. HaxoxaeHue obnactu onpeaencHus 1 001acTi 3Ha4eHUi oOpatHoil ¢pyHkimu. [TlocTpoenue rpaduka
o0OpaTHON (yHKLUH
42. TIpeobOpa3zoBanue rpadgukoB. Penienne ypaBHeHuil rpagudyeckum crocodom. PelieHre HepaBeHCTB rpad)HueCKUM CIIOCOOOM.
43. OnpeneneHre MHOTOIPaHHUKA U €70 OCHOBHBIX J1eMeHTOB. OlpesieneHne U NOCTPOeHUE NpsAMOil U HakJIOHHOH npu3mel. OnpeneneHue
MIPABIIIBHOM MPU3MBI
44. Onpenenenue U NOCTpOSHUE Napalulesienunesa, Kyoa
45. CumMeTpun B KyOe, B mapajuienenumese, B mpusMe u nupamuze. [loctpoenue ceueHus Ky0a, MPU3Mbl U TUPAMUIBI
46. OnpeneneHue 1 NOCTPOCHUE MTUPAMUJIBI, TPABUIIBHOM MHUPAMUJIBI YCEUSHHOM MUPaMUJIbI, TETpadapa
47. TlpaBuibHBIC MHOTOTPaHHUKH. [IpecTaBieHue o MpaBUIbHBIX MHOTOTPAHHHUKAX (TETPadap, KyO, OKTadIp, A0ACKAdIP U HKOCAdIP)
48. Onpenenenue u rpaduueckoe nzodpaxeHue: chepsl, HeHTpa chepsl, paguyca chepsl, Juamerpa chepsl
49. Onpenenenne u rpaduueckoe n300pakeHue: mapa, HeHTpa I1apa, pajguyca mapa, I1aMeTpa mapa
50. YpaBHeHUe cdepbl, BbIBOJ] ypaBHEHUs c(ephl B IPIMOYTONBbHON CUCTEME KOOPAUHAT
51. B3auMHoOe pacronoxeHue cepsl ¥ IIOCKOCTH: HE UMEIOT OOIIMX TOUEK, UMEIOT MHOXECTBO OOIIMX TOYEK, OJHA 00IIast TOUKa.
I'pacuueckoe uzobpaxenue
52. KacaTenbHasi TNIOCKOCTB K cepe: TeopeMa, T0Ka3aTelnbCTBO, 00paTHas TeopemMa
53. Inomans cheps
54. OnpezeneHue kacaTelbHOH K cepe, TOUKHM KacaHus
55. BzauMHoe pacrosoxeHue NpsmMoi u cdepbl
56. llapoBoii cerMeHT
57. lllapoBoii cexTop
58. llapoBoii cioit
59. Onpexenenue u rpaduyeckoe n300paKeHre: HUIMHAPA, 00pa3yIOIUX HIIMHIPA, OCH LIWIMHAPA, OCHOBAHUH LIJIMH]IPA, BHICOTHI
LWIHHApPA, pajyca, THaMeTpa IHIHHAPA.
60. Omnpenenenue u rpadpuueckoe H300paXKeHUe: 0CEBOTO CEUESHUs], CEUEeHHs LIMINHPa NEePHEHIUKYIISPHOI K OCH INIOCKOCTBIO.
61. IIpsamoii KpyroBOH IVITHHID.
62. Pa3zBepTka OOKOBOW OBEPXHOCTH LMIHHIPA.
63. ®opmyna momaau 60KOBOH MTOBEPXHOCTH LUJIMHApA.
64. ®opmyna IIOIAa U MOTHON TTOBEPXHOCTH IIMIHHPA
65. Onpenenenue u rpadpuueckoe H300pakeHUe: KOHyca, 00pa3yIoIX KOHyca, OCH KOHYCa, OCHOBaHHs KOHYCa, BEpPIIUHbI KOHYca, OOKOBOMH
MIOBEPXHOCTH KOHYCA, BEICOTHI KOHYCA, CEYCHHUS KOHYCA.
66. Onpezenenue OOKOBOM, MOJIHOW MOBEPXHOCTH KOHYCa, OpPMYJIa HAX0XKICHHUS IO OOKOBOM, IIOJIHOW TIOBEPXHOCTH KOHYCA.
67. Omnpenenenne u rpadpuueckoe H300paKeHNe: YCEYeHHOTO KOHYca, OCHOBAaHHH YCEUEHHOTO KOHYCa, BBICOTHI YCEUEHHOTO KOHYca, O0KOBOIT
MOBEPXHOCTH YCEYEHHOT'0 KOHYyca, 00pa3yIoIuX YCEYEHHOIO KOHyca.
68. Ompenenenne 6OKOBOIA, ITOTHOM MOBEPXHOCTH YCEYEHHOTO KOHYca, (hopMyiia Hax0XKICHUS TUIONIaan OOKOBOH, TIOJIHOM MOBEPXHOCTH
YCEUEHHOT0 KOHyca
69. Brrancnenue oobema Kyoa, IpsMOYTOJIBHOTO MapauieNiennnne a, IPU3MBbIL, HUITHHIpA
70. Beruncnenue o0beMa NUpaMHIbL, KOHYCA, HIapa.
71. Beraucnenue mioMaan IMOBEPXHOCTH LIIITHHAPA, KOHYca, chepsl.
72. [lekapToBa cCUCTEMa KOOPJHMHAT Ha MIockocTu. OnpeeseHue BeKTopa, MOTyJIsl BEKTOpa.
73. PaBeHCTBO BeKTOpPOB. CII0KEHNE BEKTOPOB. Y MHOKEHHE BEKTOPa Ha YUCIIO.
74. Pa3noxeHne BEKTOpa 0 HamnpasieHUsM. OnpesiesieHne yriia MexXIy IBYyMsI BEKTOPaMHU.
75. Brraucnenue KOOpAWHAT BEKTOPA, CKAISIPHOTO ITPOM3BEACHUS BEKTOPOB.
76. Pa3noxeHne BEKTOpa 0 KOOPIMHATHBIM BeKTOpaM. BeeneHne GopMyiibl pacCTOSHUS MEXIY IBYMsI TOUKAMH.
Kpumepuu oyenusanus:
5 0aJIJI0B BHICTABIIIETCS CTyACHTaM 3a MOJIHBIN U HpaBHHbHLIﬁ OTBET HAa BCE BOIIPOCHI OuIieTa ¢ JOrMYeCKUM 00OCHOBAHHEM ApryMEeHTOB, B OTBETC HET
OIIHMOOK.
4 Oamna BBICTaBISETCS CTyA€HTaM, €CJIM BOIIPOCHI ounera PaCKpLITbl IOJIHOCTBIO, HO 000CHOBaHMS JI0Ka3aTe€JIbCTBa HEAOCTAaTOYHBI, IPU 3TOM
JIOITYIICHBI JIBE-TPH HECYIIIECTBEHHBICONTHOKH, UCIIPABICHHBIE IO TPEOOBAHMUIO TIPETIOIABATEIIA.
3 Gayuta CTaBUTCS CTYICHTAM 3a IPABIIIBHBIN OTBET Ha BOTIPOCHI OHJIETa, TIPH 3TOM JOMYIIEHO 00JIee 0JHOM OMIMOKH IO N3JI0KEHHIO (PaKTOB MK Ooee
JIBYX-TpEXHEJOUETOB B OTBETE.
2 Oamta cTaBHTCS CTyAC€HTaM, €CJIN NOIYIICHbI CYIIECTBEHHBIC 0HII/I6KI/I, IIoKa3aBIINEC, YTO 06yanOHIHfICH HC 06Hal[a€T 00s13aTeIbHBIMHI YMEHUSAMHU 110
JIaHHOM TeME B TOJIHOM Mepe.

5.2. ®oH/1 OLIEHOYHBIX CPEACTB A5 NPOBeIeHUs TeKYIIero KOHTPOJIA

[Ipencrasnen B [Ipunoxenuu 1 x paboueil nmporpamMme AUCIMUIIIHHBI

6. YHAEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHast 1UTEpPaTypa

ABTOpBI, COCTaBUTENN 3arynaBue WznarenscTBo, ron Konunu-o

JI1.1 |H.B.boromoior Anrebpa 1 Havyaja aHaIM3a: yuyeOHOe mocodue FOpaiit, 2022 https://urait.ru/bcode/4
JUIsL CPETHEr0 MPOo(eCcCHOHAIBLHOTO 00pa30BaHus 89977



https://urait.ru/bcode/489977
https://urait.ru/bcode/489977

J1.2 [B. A.T'yces I'eomerpust: yaeOHOe mocoOHe ISl CPETHEro IOpaiir, 2022 https://urait.ru/bcode/4

. b. KoxyxoB npo¢ecCHOHANBHOrO 00pa30BaHUs 89977
A. A. TIpokodrer -HEOTPaHUYCHHBIH

JOCTYII

3apErUCTPUPOBAHHBIM

6.1.2. lono/iHUTeIbHAS JIUTEPATypa
ABTODBI, COCTaBUTENHN 3arnaBue W3nmarenscTBO, TOM Konuu-Bo
JI2.1 |Boromonos H. B. Anre6pa v Hauaa aHaIn3a: YYeOHUK s CIIO IOpaiir, 2021 https://urait.ru/bcode/4

69825-HeorpaHuueHHBI

6.2. ITepeuennb pecypcoB uHGOPMAMOHHO-TeJIEKOMMYHHKAUMOHHOI ceTn "MHTepHeT"

6!

HHdopmanmoHHbIe, TPEHHPOBOYHBIE W KOHTPOJIbHBIE MaTepraibl Www.fcior.edu.ru

22

T'eomeTpuyeckuil moprai WWW.neive.by.ru

93

MaremaTtudeckasi HHTEpHeT-ITKoa WWW.bymath.net

D4

I'paduku dhyukmit www.graphfunk.narod.ru

25

Or> o mareMaTrke WWw.uztest.ru

26

Enunas xoyutekiuu 1udpoBsix 06pa3oBaTenbHbIX pecypcoB WWw.school-collection.edu.ru

6.3. [lepeyeHb MporpaMMHOro odecrneyeHust

6.3.1|Oneparmonnas cucrema. RedOS 7.3

6.3.2|Oducusrii maker LibreOffice

6.3.3|bpaysep Chromium

6.4 IlepeyeHb HHGOPMALMOHHBIX CHPABOYHBIX CHCTEM

6.4.1|O6pasoBaTenpHBIN MaTeMaTHUeCKui cait Exponenta.ru http://www.exponenta.ru

6.4.2|JIexuu, npuMepsl peIeHuUs 3a1a4, UHTErpajbl U IPOU3BOJHbIE, T depeHIIpoBaHKe, IPOU3BOIHAS U IEPBOOOPA3Hasl, HICKTPOHHbIE

yuebnuku http://matclub.ru

6.4.3|O6mepoccuiickuii MaTemarudeckuii moptan Math_Net.Ru http://www.mathnet.ru

6.4.4|9BC «YuuBepcuterckas oudmuoreka ONLINE» (biblioclub.ru)

6.4.5|9nekTponHo-6ubnmoreunas cucrema IPR BOOKS

6.4.6|O0pa3zoBarensHas miatdopma «IOpaiit»: urait.ru/register

6.4.7|OnexTponHo-6ubmHoTeYHas cuctema Jlans: https://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

7.1 HOMCHICHI/IZ JUISL IPOBEACHUS BCEX BUIOB paGOT, NpeayCMOTPEHHBIX y‘I€6HI>IM IUIAaHOM, YKOMIIJICKTOBAaHBI HeO6XOI[PIMOI71
CHeHHaHHSHpOBaHHOﬁ yqeGHoﬁ MeOEeIbI0 U TEXHUIECKIUMM cpeacTBamMu OGy‘IeHI/IH.

8. METOAUYECKHUE YKA3ZAHUWS JJIS1 OBYYAIOIIUXCS 11O OCBOEHUIO JTUCHTUIIJIMHBI (MO Y JIST)

Meroaudeckue ykazaHUs 110 OCBOSHHIO TUCLUILIMHBI IpescTaBiieHbl B [Ipunoskenun 2 k paboueil nporpaMme AUCHUIIIHHBL



https://urait.ru/bcode/489977
https://urait.ru/bcode/489977
https://urait.ru/bcode/469825
https://urait.ru/bcode/469825

Ipunoxenune 1

®OH/J OEHOYHBIX CPEJICTB

OVYJ.07 MaTtemaTuka

1. Onucanne noka3aresieil 1 KpUTEepPUEB OLIEHMBAHUS KOMIIETEHIUI HA Pa3IMYHBIX ITaNaxX UX

(opMupoBanus, onucaHue MKAJ OLEeHUBAHUSA

1.1 Iloka3arenu u KPpUTCPpHU OLICHHBAHUA KOMIICTCHITUI:

YV ]I, cocTapnstoniue
KOMIICTCHITHIO

IToxkazarenu
OLIEHMBAHUS

Kpurepun onennBanus

CpenctBa
OLICHUBAHUS

3HaTh:

- OCHOBHBIC TIOHSTHS, WICU H
METOIBI anreOopol u
MaTeMaTHYECKOT0 aHaJIN3a;

- OCHOBHBIE ITOHATHS O TUTOCKUX
u MIPOCTPAaHCTBEHHBIX
reoMeTpHUYecKuX (QUTypax, uX
OCHOBHBIX CBOMCTBAX;

- O Imponeccax u SABJICHUAX,
MMEIOIINX BEPOSTHOCTHBIN
XapakTep, O CTATUCTHYECKUX
3aKOHOMEPHOCTSAX B peabHOM
MHpe, 00 OCHOBHBIX HMOHSATHSX
3JIEMEHTapHOMN Teopuu

BEPOSITHOCTEM.

CdopmupoBaBuiuecst

CHCTEeMATHYEeCKHe 3HAHUA 00
OCHOBHBIX TOHATHUSAX, HOESIX U
MeToJ1axX anreOpsl u
MaTEeMaTHYECKOTO aHAIH3a; 00
OCHOBHBIX ITOHITHAX O TUIOCKUX
u MIPOCTPAHCTBEHHBIX
TEOMETPHUYECKUX (pHUrypax, ux
OCHOBHBIX CBOMCTBaX;

0 Tpoleccax U  SBICHUSX,
UMEIOIITIX BEPOATHOCTHBIN
XapakTep,

3aKOHOMEPHOCTSIX B PEaJbHOM

0 CTaTUCTHYCCKUX

MHDPE, 00 OCHOBHBIX ITOHSITHUSAX
3JIEMEHTAPHON TEOpUU

BEPOSITHOCTEH.

YpoBeHb 3HAHUH OCHOBHBIX
MOHATHH, HJIEH H METOJ0B
anreOpsl 1 MaTEMaTHIECKOTO
aHaJgn3a; OCHOBHBIC TOHSITHS
0 TUTOCKUX u
MPOCTPAaHCTBEHHBIX
reoMeTpuyecKux (urypax, ux
OCHOBHBIX CBOMCTBAX;

0 Tporeccax M SBJICHHUSAX,
UMEIONINX  BEPOSTHOCTHBIN
XapakTep, O CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B
00

IIOHATHAX

pearbHOM MHUpE,
OCHOBHBIX
3JIIEMEHTAPHON Teopuu

BEPOSITHOCTEH.

T1-T18,
113 (1-14)

Ymern:

- pemare 3amadd anredpsl U
Hayas aHaJIN3a, TeOMETPUH;

- peuiaTtb CTaHAapTHBIMU
HpI/IéMaMI/I palMOHAJIBHBIC U
UppanroHajIbHbIE,
OKa3arelibHble,  CTEIEHHBIE,
TPUTOHOMETPHYECKHE

YpaBHCHUA U HEPABCHCTBA, UX

CHCTEMBI;
- [pUMEHATb  U3y4YCHHBIC
CBONCTBa rEOMETPUYECKUX
¢buryp wu  dopmynsl A
peeHus reOMETPHYECKHX

3a/1a4 ¥ 33ja4 C MPaKTHYCCKUM
CoJIepIKaHUEM.

CdopmuposaBmuecst
cHCTeMaTHYeCKHe  yMeHHus
pemwath 3amadud anreOpbl M
Hayvaj aHaJ13a, TeOMETPUH;
peuaTtb CTaHAapPTHBIMHA
npuéMaMy  palMOHAIBHBIE |
HppaloOHaILHEIE,
MIOKa3aTeNbHbIe,  CTEIEHHbIE,
TPUTOHOMETPUYECKHE

YpaBHEHUA U HCPABCHCTBA, UX

CUCTEMBI; MIPUMEHSATh
H3y4YCHHBIE CBONCTBa
reoMEeTpuUYecKuX  GUryp H
bopmyIiBl JUIst peLieHus

reOMETPHUYCCKUX 33/1a4 U 33724
c MPAKTUICCKUM
COZIepIKAHUEM.

YpoBeHb yMeHHsI pelIaTh
3ajauyd  anreOppl W Hayal
aHaJM3a, FTeOMETPHUH;

peumaTtb CTaHAapPTHBIMU
HpI/IéMaMI/I panroOHaJIbHBIC W
UppaOHAIBHBIE,
MOKa3areyibHbIE, CTEIECHHBIE,
TPUTOHOMETPUUECKHE

YpaBHEHUA U HCPABCHCTBA, UX

CUCTEMBI; MPUMEHATH
U3y4YEHHbIC CBOMCTBa
reoMeTpuueckux Quryp Wu
dbopMynbl s peleHHs
TEeOMETPUYECKUX  33/a4 H
3aJjady = C  TPAKTHYECKUM
COZIEPKAHUEM.

T1-T18,
T3 (1-14)




Baanern:

- BJIaJCHHC METOJaMU
JIOKA3aTeIbCTB M AITOPUTMOB
HX

peuicHus, YMCHUC

IIPUMCHATD, IIPOBOIUTH
AO0Ka3aTCIIbHBIC PACCYKACHUS B
XOJC pCUICHUS 3a/1a4,

CTaHIapTHBIMHU

pereHus

— BIAJCHHE
pueMamMu
paoHaIbHBIX u
HppariOHATbHBIX,
MOKa3aTEeNIbHBIX,  CTETCHHBIX,
TPUTOHOMETPHYECKUX
YpaBHCHU W HEPaBEHCTB, MX
CUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX
mporpaMm, B TOM YHCIE IS
pemieHuss "

IOWCKa IIyTH

WJUTIOCTPALIAN peueHus
YPAaBHEHUI U HEPABEHCTB;

—  BIAJCHHE  OCHOBHBIMH
HOHATUSAMU O IUIOCKUX U
MIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUrypax, ux

OCHOBHBIX CBOMCTBAX;

CdopmupoBaBmmecs
CHCTeMaTHYeCKHe BJIaJiCHUs!
METOAAMHM  JI0Ka3aTeIbCTB U
NTOPUTMOB pEIICHUs, YMEHHE
WX [PUMEHSTh, MPOBOJIUTH
JIOKa3aTeIbHbIE PACCYKICHUS B
XOJIe PELICHHUs 3a/1a4;
CTaHJApTHBIMU npueMaMu
pelIeHusl palUOHAIBHBIX U
VPPALHOHAIBHBIX,
MOKAa3aTeNIbHbIX,  CTEIEHHBIX,
TPUTOHOMETPUYECKUX
YPaBHEHUI W HEPABEHCTB, X
CHUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX
mporpamMm, B TOM YHCIE IJIs
MOoMCKa TyTH pelIeHus U
WJUTFOCTPALUA peLeHus
YpaBHEHUI U HEPABEHCTB;
OCHOBHBIMH  TOHSTHSIMH O
IUIOCKUX U MPOCTPaHCTBEHHBIX
TreOMETPHUYECKUX (PHUTYpax, UX

OCHOBHBIX CBOMCTBAX;

YPOBCHL BJIAJCHUA
METOAaMHM JOKa3aTCJIbCTB H

aJTOPUTMOB pericHus,
YMEHHE WX  IPUMEHSTH,
MIPOBOJUTE  JTOKA3aTeIIbHBIC
paccyxaeHus B xoze
penieHus 3aay;

CTaHJAPTHBIMH  TIpHEMaMH

pelIeHusl palUoOHAIBHBIX H
HUppalOHAIbHBIX,
MOKA3aTENBHBIX, CTENCHHBIX,
TPUTOHOMETPUUYECKUX
YPaBHEHU U HEPABEHCTB, UX
CUCTEM; HCIOJb30BaHNE
TOTOBBIX KOMITBIOTEPHBIX
IporpaMM, B TOM YHUCIIE OIS
MoWCKa TMyTH pELleHus U
WJUTIOCTPALAN pereHus
YpaBHEHUI U HEPABEHCTB;
OCHOBHBIMH TOHATUSAMHU O
IUIOCKHAX u
MPOCTPAaHCTBEHHBIX
reoMeTpu4YecKux purypax, ux

OCHOBHBIX CBOMCTBAX;

T1-T18,
113 (1-14)

T — mecmosvie 3a0anus, 113 — npaxmuueckue 3a0anus

2 Tumnosble KOHTPOJbHBLIEC 3aJaHUsl WJ/IM HHBIC MaTepHUaJIbl, HeOﬁXOZIHMI)Ie AJs1 OEHKH

3HAHMH, YMeHMH,

HAaBBIKOB W (MJIM) ONBITAa [eATEJbHOCTH,

(l)OpMPIpOBaHI/IH KOMIIeTEHIIMH B nmpomecce 0CBOCHUsI OﬁpaBOBaTeJII)HOﬁ nmporpaMmmal

TecToBBIC 3a1aHUA:

1 cemecTp

Tect 1 «IloBTOpEeHHE Kypca MaTeMATHKH OCHOBHOM HIKOJIbD)

1 BapuaHnr.

1. 3nauenue Beipaxkenus (0,25 + 7 % + 2)1109 + 1% paBHO

a)2 6)1 B)4 13

2. YKaxuTe KOpeHb (MM KOPHU, €CITH UX HECKOJIBKO) YPaBHEHHUS:

1) 2x2-32=0

a)0; 16 6)0;4 B)4;-4 1) 2;-2
2)3x? -x=0

931 60 3 130 15l

3) x3-5x%+ 6x=0

a)4;3;2 0)3; 2;1 BO0;1;2 1n)0; 2;3

4)5(x —2)="Tx+ 16
a)-11 6)12 8)-13
5) = =12

r) 14

XapaKTepHu3yIHX

ITAllbI




)0, 6)10 B)100 1)1

3. YkaxuTe pemeHne Kaxaoro u3 HepaBeHCTB:
1) 4(7 —2x) < 3(4x - 2)

O[T +®)  6) 23 +0)  B) (0017] n) (223]
2)3x* -7x+2 <0
a) (-oo;g] U [2; +2)0)[1; 6]B)(-00; 1] r [%;2]
=1d

2) (-0 15] U [2; +0) ) (-0, =2)U(L5; 2) B) (-2 1, 5)U (Z; +%0) ) (-00;—2) U (2; +0)

4. PemenneM cucTeMbl ypaBHEHU I

{XZ +y2 =10
X-y =2
SIBIISIFOTCSI [TApPhl YHCEIL:
a) (2;1); (-1;-2) 6) (1;3); (-1;-3) B) (3;1); (-1:-3) r) (3;4); (-3;-4)
2 BapuaHr.
1. 3HaueHNe BRIpAXKEHHS 02 +3 % - g): 226 + 21—3: paBHO

a)2 0) 1 B) 4 r)3

2. YKaxxuTe KopeHb (WM KOPHH, €CIIH UX HECKOJIBKO) YPAaBHEHHUS:

1) 3x2-27=0
a)3;-3 0)0;3 B)9; -9 r) 0;9
2)2x? -x=0
a)2; 0 652 B0 5 1L
3) x3-x2-2x=0

a)3;2;-1 0)0; 2;,—1 1B)0;3;2 r) 0; 1;2
4)3(x - 4) = 8x +3
a)-3 0) -2 B) 3 r)2
5) = = 150
2)0,01 6) 100 8) 10 10,1

3. VKaxkuTe petieHue Kaxoro u3 HepaBeHCTB!
1) 28— x)< 12-5x

a) (-00; ~2]6) (-00; 3] B) (-00; 2] D) [3; +0)
2)2x? -5x-3 =0
a) (005 =31 U [3; +00)6) (-00; ~1] U [6; +00) B) [~ 3] r) [~1;6]
3 2 g
X+9

a) (-00; —4,5]U(-2; 2)  6) (-00; —4,5]U[2; +00) B) (-4,5; -2)U (2; +00) T) (-00; —4,5)U (-2; +00)

(x? +y? =17
4. PemieHreM CUCTEMbI ypaBHEHU I 3 1 SIBJISIFOTCS TIAPbI YUCEIT:
y-ox =
a) (-1,4); (-1,6; 3,8) 6) (1;4); (-1,6; -3.8) B) (1;-4); (1,6;3,8) r) (4;1); (3,8 1,6)
3 Bapwuasr.

1. 3Ha4yeHue BhIpaKEHHS (% -575+ %) 55 - 15% paBHO:
a) 12 6)- 16 B) 18 r) -14

2. YKaxuTe KOpeHb (M1 KOPHH, €CITH UX HECKOIBKO) YPaBHEHHUS:



1) 4x%- 64 =0

a) 0; 4 0)0; 16 B) 2; -2 r) 4;-4
2) 7x% -x=0
a)1;7 6) 0;7 B)0; > r)0; —7
3) x3+ 3 x%-4x=0
a)0; 1; -4 0)0; —1;2 B)1;3;-2 r)0; —2;3
4) 4(x —3) = 9x + 13
a) 3 6)4 B) -5 r)—2
5) = = 150
)10 6)0,1 5)0.01 r) 100

3. Vkaxure PCHIICHUC KAXKA0I'0 U3 HEPABCHCTB!
1) 2(2-3x) =32x-1)

5 7 7 5.
a) (-00; -] 0) (15 +°) B) (-00; -] ) [5 +)
2)3x? -5x-2<0
2) [~2; 3] 6) (-0 —3] U [2 +w) B) (-0, —2] U [5; +0) N [-3:2]
x?+5x
3) 5% >0
a)(-0;=5) U (0; 3  6)(-00;=5] U [0; +0) B)(5;0)U(3; +0) 1) (-00,0) U (; +o0)
U{xz +y? =13
4. PemieHnieM CHCTEMBI YpaBHEHUH
x-2y =—1
SIBIISTFOTCSI TIAPhI YHCEIT:
a) (1;4); (-2,4; -3,0) 0) (3:2); (-3,4; -1,2) B) (3;4);(-24;-4.2) 1) (2:3); (-1,2;-3,4)
4 BapuaHnr.
1.3HaueHue BBIpAKEHUS (; -95+ %) 341 + 2% paBHO
a)2 0)4 B) 0 r) -2
2. YKaXuTe KOpeHb (WM KOPHH, €CITH UX HECKOIHKO) YPAaBHEHHUS:
1) 5x%-125=0
a) 25; -25 0) 0; 25 B) 5; -5 r 0;5
2)4x? -x=0
b g 6) 14 B)4; 0 D 0; 2
3) x3+ 7 x*+10x =0
a)-4,-1;0 0) -5, —2;0 B)-1;0; 2 r) —3; 0;4
4)7(x—2)=5x+12
a) 15 0)-9 B) 11
r) 13
5) = =16
a)100 0) 10 B) 0.1 r) 0,01

3. YkaxuTe peleHne KaxI0ro U3 HepaBeHCTB:
1) 5(2- x)<7x-26

a) [3;+oo) 6) (-o0; 1] B)(-; 3] 1) [5;
+00)
2)2x% -7x-4 >0
8) [—5; 4] 6) (-0; 31 U [2; +0) B) (005 —3] U4 +0) 1) [1:2]
3) x2+ 10x <0

2—-5x



a)

. {XZ +y? =25
4. PelieHuEeM CHUCTEMBI YPaBHEHUI
x-y =1
SIBJISIFOTCS [IAPbI YHUCET:
a) (-4;3); (4, -3) 6) (5:3); (-3;-5)

1.
1)
2)
3)
4)

2.

1)
2)
3)
4)
3.
1)
2)
3)
4)
4,
1)
2)
3)
4)

5. Kak naswiBaetcs rpaduk GpyHkuun y = 2x2 — 3?

1)
2)
3)
4)
6.
1)
2)
3)
4)
7.
1)
2)
3)
4)
8.
1)
2)
3)
4)

v 4 2
9. Haiinure 3HaueHue BeIpakenus V8% * V24,

2)

(-10; O)u (é +°0) 6) (-00; —10] U [O; g) B) (-00; O)U (% +oo)

B) (4 1) (-1;-4)

Tect 2 o Teme: «CTeneHn 1 KOPHU»

Berunciute ada?.

Bounciure 9*372.

27

3

1

81

CpaBHHTE YHuCIa 0,272 u 0,273,
<

>

HE CPaBHUTH

runepoona

mapabona

npsimMast

KyOudeckast mapabomna

Vrpoctute Bolpakenne 3% x 32X x 35,
32X2+5

33X—5

33x+5

3x+5

Yemy paBHo V321,

Beuunciure V492,
7

49

492

494

1) 32
16

1) (0; 2) U (10; +o0)

) (4;3); (-3; -4



3) 2
4) 64
10.Beanciure vV —27.
1) -27
2) HeT peleHui
3) -3
11. Tlpu KaKHX 3HAYCHHSX X UMEET 3HAYCHHE BEIPAKCHHE VX — 5.
1) x<5
2) x>5
3) x=5
4) npu MoOBIX X

12. Pemmre ypaBnHenne x> = 216.
1) 6
2) 8
3) 6
4) -6

2
13. 3amummure c MOMOIIBIO 3HAKA KOPHS  A3.

1) Va3
2) Va2
3) Va
4) Va

Tect 3 mo Teme: «Jlorapugm. CpoiicTBa jJorapupmMoB»

1. Bemuucnure log, 16.
1) 16
2) 2
31
4) 4
2. Bprancaure logs 3.
1) 3
2)0
31
4) 2
1
3. Berumcnure logs @
1) 2
2) -2
31
4) 3

logs 16
4. Brruuciure 5 .

1) 5
2) 2
3) 16
4 1

3logg 2
5. Bemauciure 3 .

1)3
2) 2
3) 8
4) 9
6. Haiingure X, eciu logx 36 = 2.



1) 6

2) 2

3) 36

4) 64

7. Boruucnure logy 2 1093 81.
1) 81

2) 2

3) 4

4) 3

8. Boruucnure logiz 2 + 10912 72.
1) 2

2) 3

31

4) 12

9. Beruucaure logs 75 — logs 3.
1) 2

2) 1

3)5

4) 3

10.Yemy pasno loga b + loga €?
1) loga (b +c)

2) loga (b -c)

3) loga bc
b

4) log, ¢
11. Ha3zoBute obnacts onpenencuus Gpynkiun y = logz (X - 2).
1) (0; )
2) (Li+ )
3) (1)
4) (- o0; + 0)
12. Pemmnte ypaBHeHue logz X = - 2.
1) 4
1
2) 4
3) -2
4) -4
13. Pemmte ypaBuenue logs (X + 2) = 1.
1)1
2) 3
3) -1
4) 2
14. Pemte HepaBeHCTBO Ig X >1.
1) x>10
2) x<10
3) x>1
4) x>0
15. Kakoe 13 MHOXKECTB ABJISIETCS pELIEHUEM HEpaBeHCTBA log. (x +3) < 1.
1) (-05-1)
2) (- oo; + )
3) (-1;+x)
4) (-1;3)



3)
4)

1)
2)
3)
4)

1
2)
3)
4)

10.

1)

Bapwuanr 2

1. Brruncnure logs 27.
1) 2
2) 1
3) 27
4) 3
2. Bpruncnure logs 1.
1)1
2) 4
3)0

1
4) 4
3. Beruncnure logy, 4.
1) 4

2) 2
3) 2

1

4) 4
logg 13
4, Brryuciure 6 .

1) 13
2) 6
3) 1
4) 2

2 I-Gg 15 3
5. Bemaucianre 15 .

1) 2

2) 15

3)3

4) 9

6. Haiigure X, ecm log, 4=X.
1) 4

2) -2

3) 2

4) 1

7. Beruncaure logs 10g; 8.
1) 8

2) 3

2

1

Beraucnute 1g 5 -Ig 2.

1

7

3

10

Berunciute logs 15 — logs 5.
1

10

3

0

Yemy pasHo log, b*?

b¥;



2)
3)
4)

11.

1)
2)
3)
4)

12.

1)
2)
3)
4)

13.

1)
2)
3)
4)

14.

1)
2)
3)
4)

15.

1)
2)
3)
4)

Kk
logab
klogab
HazoBure o0xactb onpeaenenus GyHkuuu Y = 10gos (X + 5).
(- 6; + )
(5 + )
(-;5)
(- ;- 5)
Pemmre ypaBHenue logs X = 2.
3
36
64
6
Pemure ypaBuenue logs (X - 3) = 2.
28
25
2
5
Pemmre HepaBencTBO logs X < 2.
X<9
X<2
X<8
X<3
Kakoe 13 MHOKECTB SIBIISIETCSI PEIIIEHHEM HEPaBEHCTBA logz (x-1) > 2.
(5; + )
(- ;5)
(1 +e0)
(-o01)



Tect 4 mo Teme: «KOCHOBBI TPUTOHOMETPHI»
Bapuanr 1

1 Onpenenure 3HaK BepakeHns cos 155° - sin 570°:
1<0

2=0

3>0

4=1

2 Beruucnure sin 15°:

1 V6—v2

40
3 Haiigure 3HaYeHHE BBIPAXKCHUS Sin 56° - cos 34° + cos 56° - sin 34°:
10
22
31/2
41
4 Beruucaute cos 105°:
G
4
21

34

40

5 Beraucaute sin 159 - cos 15°:
11

21/2

3-1

40

6 Berauciute cos? g — sin? g:

11/2
20
31
3
7 Yupocture 2 cos® a — cos 2a:
1-1
21/2
31
40

B

1-tg ry

& Berauciure

1-1
21/2
31
40

o . 8w,
9 Haiinnre 3HaueHue sin 5



1+3/2
21

3 —V/3/2
40

10 MoryT Ji1 0JTHOBpEMEHHO OBITh CITPaBEIJIMBBI PABEHCTBA COS & = % U sina = %:
1 na

2 HeT

11 HatinuTe 3HaueHue COS o, ecau sina = 0,6 u % <a<Tr.

12

2 —0,8

3172

40,6

12 MoryT 11 0JIHOBPEMEHHO ObITh CIPaBEJIUBbI PABEHCTBA tg @ = % uctga = ;:
1 na

2 HeT

13 Yrpocture tg 1°-tg3°-tg5°-...-tg 87° - tg 89%:
12

20

31/2

41

14 HaiimuTe 3HaueHue COS o, eciiu ctg @ = —3 U @ - yroi 4 4eTBepTH:
12

3
2 =
10

3 30
10

40

15 Yupocture Boipakenue cos(a + ) + cos(a — f):
1 8cosa-cospf

2 2cosa-cosf

31

4 cosa-cosf

16 Haiitu rpagycHyio Mepy yria 2?7'[:
10

2 140°

3 300°

4120°

17 Pemure sin(—30°):
10

2 -}

33

41

18 Pemmure tg(—45°):
10

=

3 -1

41/2

19 Berunciure sin900°:
10

21

308



41/2
20 Boruucauts cos? 15% — sin? 159:

NE

15
21
3
2
40
21 Omnpenenure 3HaK BeIpakeHns sin 280°:
1>0
2=0
3<0
4=1
22 Onpenenute 3HaK BeIpakenus tg 3°:
1>0
2=0
3=0
4<1
23 Beruuciute sin 330°:
10
2 -1/2
308
41/2
24 Brrauciure sin 15°:
1 V2(v3-1)
4

2 —-1/2
3 V2(v3+1)
4
4%
25 Vapoctuts sin 72° — sin 12°:
11/2
2 cos42°
31/8
4 cos30°
26 Ynpoctuts cos 34° + cos 26°:
1 cos 4
2 cos42°
3 V3 cos4°
4 cos30°
27 Yopoctuts cos 8x — cos 4x:
1 cos8x
2 cosx
3 V3 cos 2x
4 —2sin 6x sin 2x

Bapuanr 2

1 OnpenenuTte 3Hak Beipaxkenus tg 127° - ctg201°:
1<0

2=0

3>0

4=1

2 Beruucnute sin 759

L Yo
4




40
7 n

. . 7 7T . T
3 HaI/II[I/ITC 3HAYCHUEC BBIPAXKCHHUA SIN—* COS— — COS— - SIn—.
12 12 12 12

10

21
31/2
42

4 Borauciute cos 15°:

1\/§+\/g
4
21

3 V26
4
40

5 Borauciute (cos 75° — sin 759)2:
11

21/2

3-1

40

6 Borunciaute cos* 15° — sin* 15°:
11/2

20

31

R
2

1—-cos2a+sin2a,

7 Yupocture —!
1+cos2a+sin2a

1 sin2a

20

3tg a

4 cos2a

6tg75° |

& Berunciure ———
1-tg?75°

1-1
243
3 -3
40

o 5
A9 Haiiaute 3HaueHme tg ?n:

1+/3/2
23/3
3 —V3/2
4 —3/3
V3o 1,
10 MoryT 11 OJHOBPEMEHHO OBIThH CIIPABEAIMBEI PABEHCTBA COS O = — S usina =
1 pa
2 HeT

11 Haiinure 3Hauenue tg a, ecnmm sina = 0,6 u g <a<m:

1 -3/4
2 -08
31/2

40,6



1
12 MoryT 11 OZHOBPEMEHHO OBITh CIIPABEAIMBEI paBeHCTBA tga = — Juctga= 2:

1 ga

2 HeT

13 Ympoctute 1 + tg?a + ——:

sinZo’

1
cos?«sinZoec
20
tg’a
cos?«-sin?oc
41
14 Haiiaute 3HaueHue SiN o, eciii ctg @ = —3 U @ - yroi 4 YeTBepTH:
12
3
2=
10
3 310
10

4 310
10

15 Beruucnute sin2 «, ecau sin o« = —0,6; 180° << 270°:
10

20,2

3 0,96

41

16 Haiitu rpagychyio mepy yria 67°30':
1n
2 3p0
8
31ip0
8
43q
10
17 Pemte cos(—60°):
1
1=
2
o 1
2
30
41
18 Pemute ctg(—30°):
1
1 _
2
23
30
4 —3
19 Beraucnure cos ?’ZTEZ

10
2 —1/2
31
41/2

20 Boraucnuts 2v/3 sin 15° cos 15°:

e
2
21

33
2



40

21 Ompenenurte 3HAK BBIPAKEHUS COS — 137":
1>0

2=0

3<0

4=1

22 Onpenenure 3HaK Beipakenns ctg(—100°):
1=1

2=0

3<0

4>0

5
23 Beraucnure tg ?n:

13
2 —1/2
3 /3
4112

24 Brrauciure cos 15°:
1 V2(v3-1)
4
2 V2(+/3+1)
4
3 -1/2
40
25 Vapoctuts sin 20° + sin 40°:
1 cos10°
2 cos42°
31/8
4 cos30°
26 Yopoctuts sin 3a cos .
1 %sin 4 <
2 ~(sin4 o< — sin 2 )
3 sin4 «
4 %(sin4 o + sin 2 )
27 YOpocTuTth €os 3x coS X:
1 cos8x

2 % (cos 2x — cos 4x)
3 2cos 2x
2

4 % (cos 2x + cos 4x)

Tect 5 o Teme: «PyHKIUU»

1. Ilpu kakom 3HayeHun x a' =17

N1

2)2

3)0

4) -1

2. Kakas obnacTs onpeneneHus y noka3aTeabHol (QyHKITHH?
1) (-o0;0)

2) (0;+00)

3) (-0;0)

4) [0;+0)



3. Kakoii xapakTep y QyHKIHH y = (%)_X ?
1) Bo3pacraromas

2) yOsIBaromas

3) mapayienpHa OCH X

4) napajuienbHa OCH

4. CpaBrure uncna 32 u 373,
1)<

2)>

3)=

4) HeNb3s CPAaBHUTH

5. Pemute ypaBHenue 3°=9
11

2)2

3)3

4)-1

6. Pemure ypaBHeHue (%)X = %
11

2)2

3)-1

4)0

7. Pemure ypasuenue 100°=10

11

2)2

3)0,5

4) -1

8. Pemmre HepaBeHCTBO 2'<8

1) x<2

2) x>2

3) x<3

4) x>3

9. Pemmute HepaBeHCTBO 25°>5

1) x>5

2) x>1

3) x>2

4) x>0,5

10. Kakoii U3 HHTEPBAJIOB SBISETCS PEIIEHUEM paBeHCTBa 6">367
1) (-0;2]

2) (-0;2)

3) [2; +)

4) [-2:2)

11. Pemmre ypaBHenue 3* = —9
1) 2
2) -2
3) HeT KopHe
1
12. Pemute ypaBuenue 0,1* = 10
1) 10
2) 1
3) 2
4) -1
13. Haiinure obnacth 3HaueHuit pyHkuun y = 3% + 2



1) (—o0; +)

2) (2;4)

3) (—0;2)

4) (0; +o0)

14. Pemmuth ypaBnenue 2511 =2
1)1

2) 2

3)0

4) -1

15. Pemmuth ypaBnenue 3%t2 =19
1)1

2) 2

3)0

4) -1

Bapuanr 2

1. Tlpu KakoM 3HaYCHHU X @A+ = i?

1)1
2)2
3)0
4) -1
2. Kakast o065acTh 3Ha4€HHsl y IOKa3aTeNbHOW (DYHKIUH?
1) (-00;+0)
2) (0;+)
3) (-0;0)
4) [0;+00)
3. Kakoii xapakrep y ¢pyaknuu y = (0,3)7* ?
1) Bo3pacraroras
2) yObIBarommas
3) mapajutensHa ocH X
4) mapaiienabpHa OCH )
4. Cparure uncna 0.2 2 u 0,2 -3
1)<
2) >
3)=
4) HeNb3s CPaBHUTH
5. Pemute ypasaenue 4* = 16
11
2)2
3)3
4) -1
6. Pernte ypaBHeHHE (g)X = %
N1
2)2
3)-1
4)0
7. Petunte ypaBHenne 25 =5
N1
2)2
3)0,5
4) -1
8. Pemnre HepaBeHcTBO 3% > 27



1) x<2

2) x>2

3) x<3

4) x>3

9. Pemmte HepaBeHcTBO 9% >3
1) x>5

2)x>1

3) x>2

4) x>0,5

10. Pemmrte ypaBHenune 0,01* =1
1) 10

2) 1

3)0

4) -1

11. Haiinute o6nacTh 3HaueHuit GyHkiyn y = 3% — 2
1) (—o0; +00)

2) (=2;+4)

3) (—;2)

4) (0; +o0)

12. Pemmuts ypaBnenne 3*t1 =3
1)1

2) 2

3)0

4) -1

13. Pemmts ypaBuenue 4%t2 =16
1)1

2) 2

3)0

4) -1



2 cemecTp

Tect 6 mo Teme «IIpou3BoAHAS MHOTOYWIEHA U CTENEHI))
1 Bapuant

1. 3Hauenune nmpousBoaHOM (yHKIHH Y(X) =3X — 7 pu X = 2 paBHO
a)7 0) -7 B) 3 r) -4

3 2
2. 3HayeHue npou3BOIHON GyHKIMH Y(X) = 5x4 -6x +7x -8x+9mpu x =0 paBHO
a) -8 0) 6 B) 9 r) 8

7 3 2
3. 3uHavenue mpou3BoAHON GyHKIHUY(X) =X7 — X?+ 5x mpu X = | paBHO
a)5 0) 2 B) 4 r) 10

1
) -
4. 3naueHue npou3BoaHOM (yHKIMHK Y(X) =X + 4xmpu X = 4 paBHO

a)4 0) 4,5 B) 5 r) 5,5
2
5. 3nauenue npousBoaHOi GyHKIHKY(X) = 3X - 2v/Xmpu x = 1 paBHO
a)-5 0)5 B) 1 r)7
2
6. 3HaueHue Npou3BOHOM GyHKIMUY(X) =lX- 9x mpu X = -1 paBHO
a) -8 0) -9 B) 10 r) 17
2
7. Kopaem ypaBHenust y'(x) = 0, eciu Y(X) = 3x - X + 7 SABIACTCS YKCIIO:
1 1
a) 5 6) 3 p) O r) 2
2 2
8. Kopuem ypaBuenus f'(X) = g'(x), ecnmu f(xX) =X +4;  g(X) =2X + 6X — 5 sIBISIETCS YUCIIO:
a)-3 0)2 B) -4 r)3
1 1
2 3 5 2
9. Kopusimu ypasaenusif' (X) + 4 = 0, eciu f(X) = 3x + 2x"-6x+ 3 sBmsmores uncia:
a)l;2 0)-2;1 B)2; 3 r)-1; 2
1 1
Q4 4 g9 3 2
10. Kopusimu ypasuenus f'(X) -3 =0, ecnu f(X) = 4x"- 3x7-x"+3x+2 sBusores uncia:
a)0;1;2 0)-2;0;1 B)1;2;3 r) -1,0;2
2 BapuanTt
1. 3Hauenue npousBoIHOM (yHKIMHU Y(X) =9X + 5Snpu X = 5 paBHO
a)9 0)5 B) 14 r) 4
4 3 2
2. 3Hayenue npousBoaHoI QpyHKImu Y(X) =3x +5x - 10x + 6x - lnpu x = 0 paBHO
a)-10 0)1 B) 6 r)5
6 5 2
3. 3HayeHue npou3BOHOMN GyHKIMH Y(X) = % — X? +4x mpu X = | paBHO
a)8 0) 4 B) - 4 r)3
1

) =
4. 3naueHue Npou3BoIHOM (yHKIHHK Y(X) =X + SXmpu X = - 4 paBHO
a)6 0) -4,5 B) 5 r) 4,5

2
5.3Hauenue mpon3BOAHOI ByHKIHH Y(X) = 7X  + 2+/x1pH x = | paBHO
a)9 0) 15 B) 5 r) 14

2
6. 3HayeHue NPOU3BOIHOMN GyHKIMHU Y(X) =5 x - lXHpI/I x = -1 paBHO
a)9 6) -9 B) 4 r)5

2
7. Kopuem ypaBuenust y'(x) =0, eciut Y(X) = 6X - X SBISETCS YUCIIO:



1
a) 6 6) 5 p) 12 r) 6

8. Kopuem ypasuenus f'(X) = g'(x), ecnu f(x) = 1OX2 +2x;  g(x)= 6,5X2 -12x+1
SBJIACTCS YUCIIO:

a) -2 0) 4 B) 2 r) -3
1
9. Kopusimu ypasuenust f'(X) - 3 =0, eciu f(X) = 3 X3 - 2X g 6X - 10sBISIOTCS YnCHa;
a)-1;3 0)1;5 B) -3; 4 r) 1;3
1

a4 2
10. Kopusmu ypasaenus f'(X) + 7 =0, eciu f(X) = 4 x"-24,5x" - TxsBusroTCS YHCIA:
a)2;3;9 0)0;7,-7 B)1;3;7 r)0; 3; -3
Tect 7 no teme: «IIpou3BoaHasi Npou3BeeHUsI U YACTHOT0)

1 BapuaHr.

2
1. Bee pemenus HepaBenctsa f'(X) < 0, eciu f(X) = 4X—3X , 00pa3yrOT MHOXKECTBO:

N N I N

3 2
2. Bce pemenns Hepasenctsa f'(X) = 0, ecimu f(X) =x +3x - 45X, 00pasyloT MHOXECTBO:

2 [-5;3] 5 (- ;3] [5;+0) 5 [35] b o0;-5]U[3;40)
3. 3HayeHue Npou3BOAHON GyHKIMH Y(X) = 2v/X- EX BTOouke x°= 1 paBHO
13 15 3
a) 18 6) 16 B) 4 r- 4
4. 3HayeHHe NPOU3BOIHON GYHKIMH Y(X) = lz B Touke X "= 1 paBHO
a) -2 0) 4 ’ B) -3 r) 1
53nadenne npom3BoHON GyHkimH Y(X) =Vx*B Touke X = -1 paBHO
3 3 4 4
a) 4 0) - 4 B) - 3 r) 3
6. Ecmmy(x)=(17x—2) (18 - x ’ ), T0y’(0) paBHO
a) -36 0) 34 B) 306 r)312
7. Kopenb ypaBuenus: '(X) - g’ (X) = 0, ecnu f(X) = X y 4; g(x) = (x + 1) (4x + 3); paBeH
5 3 i 1
a) 1 6)-4 B) -0 r)-16
8. 3HaveHue MPOU3BOIHOM PYHKIMH Y(X) = % B Touke X "= 4 paBHO
a) 14 0) -9 B) 12 r)-11
9. Kopusimu ypaBuenust y'(x) =0, eciu y(X) :)i—+13$IBJ'I$[IOTC}I qucna
a)-3; 1 0)-1;2 B)-2;1 r) -1;3
10. Ecin y(X) =3z:::1 Toy’(-2) paBHO
32 11 12

9 35 5-37 » 35 )



2 Bapuant

[u—

2
. Bece pemenns nepasenctsa f'(X) > 0, ecmm f(X) = 6X — 2X , 06pa3yroT MHOXKECTBO:

N (_ OO;%) 5 (§;+°oj » @;%OJ y (o0L5)

3 2
2. Bee pemenus vepasenctsa f'(X) =0, eciu f(X) =2x +3X - 36X, 06pasyrOT MHOXKECTBO:

2 [-32] 5 (—o0;-2] U [34+0) 2 [-23] 9 (= o0;-3]U[2;40)
3. 3HayeHne Npou3BOHON GyHKIMH Y(X) = 4v/X- EX B Touke x%=9 paBHO

2 5 2
a) 17 6) 2 B) 7 r) 15
81

4. 3HayeHHe NPOU3BOJHOM QYHKIMH Y(X) = X% B Touke X "= 1 paBHO

a) 4 0) -3 B) | r) -2
5. 3HaueHue NpoM3BOAHON GyHKIMHK Y(X) = VX5 B Touke X = 16 paBHO

a) 2,5 0) 12,5 B) 5 r) 3,5
6. Ecmm y(X) =(9x — 5) (3x ot 7), Toy’(0) paBHO

a) 27 0) -35 B) 63 r)-15

2

7. Kopenb ypasuenus f'(X) - g'(X) =0, ecnu f(X) =X - 1; g(X) = (X - 2) (3X + 4); paBen

a) 0,1 0) -0,2 B) -0,3 r) 0,5
8. 3naveHue nMpou3BoaHON GyHKINH Y(X) =%B Touke x °= -1 paBHO

a)7 0) 2 B) -3 r)9

XZ

9. Kopusmu ypasuenus y'(x) = 0, eciu y(X) = X:T SIBJISTFOTCSL YHCTIa

a)-3; 1 0) -6; 4 B) -1;3 r)-4;6

_ 2x%-3x-1 ,
10. Ecimu y(X) = =5 1oy (-2) paBHO
3 4 S 2
a) 211 6) 19 p) 116 r 29

Tect 8 mo Teme: «IIpou3BoHasi TPUTOHOMETPHUYECKUX (PYHKUMIA U IPOU3BOAHAS CJIO0KHOU (PyHKIHN»
1 Bapuanr.

T

1. 3Hauenue npousBoAHOM GyHKIMH Y(X) = 2SiNX B Touke X0 = 3 paBHO

a)2 0) 1 B) 1,5 r) 0
St
2. 3nauenue nMpou3BoAHON GyHKIMH Y(X) = COSX — 4X B TouKe X ° -6 paBHO
a) -4,5 0) 2,5 B) -1.5 r) 3,5
T

3. 3nauenue npousBoHON (yHKImHU Y(X) =2 — 3tgX B TOuKe X ° — 6 paBHO
a)-2 0) -3 B) -1 r) -4
T

4. 3uaueHue MPou3BoHON GyHKIMH Y(X) =5 + 6¢tgX B Touke X ° — 4 paBHO
a)-12 0) 11 B) 12 r) -10
5. Bcee pemienns ypasuenus f'(X) = 0, ecnu f(X) = 3sinx — 2 onpenaensirores popmyioi



4 T
—+7mn,N —+7n,Ne

a)(-1) 6 €z 6)- 2 V4
T T
Z+m,ne —+2m,ne
B) 2 Z N+ 3 ya

6. 3HavyeHue MPOU3BOAHON QYHKIMH Y(X) = SINAXCOSX + COSAXSINX

BTouke x° 0 paBHO

a)3 0) -4 B) 5 r) -2
X X
7. 3HavyeHue MPOU3BOAHON QyHKIMH Y(X) =2Sin 2 cos 2 prouke x0 27 paBHO
a)2 0)1 B) 3 r)0
9 =
8. 3uauyeHue mnpoM3BOAHOM crnokHOM QpyHkuuu: f(X) = (3X - 4) B TOuke x° 1 paBHO
a) 36 0) 25 B) 31 r) 27
T
2 =9
9. 3naueHue Mpou3BOAHON cioxHoM dyHkimu: f(X) =sin X -3 B Touke x° 2 paBHO
a)l 0)0 B) 2 r) -1
10. 3HaueHue NPOU3BOIHOM ciioxHOM PyHKIMH: F(X) = (4;1)7 B Touke X0 0 paBHO
a) -28 0) 21 B) -23 r) 24
2 BapuaHT.
z
1. 3navyenue npou3BoaHON QyHKIMH Y(X) = 4SiNX B TOUKE x0~ 6 paBHO
a)3 \/E 0) 1 B) 2 ‘/§ r)2
o
2. 3nauenue nMpou3BoAHON QyHKImH Y(X) = COSX + 3X B TOUKe X ° -6 paBHO
a)2,5 0)2 B) 3.5 r)3
z
3. 3uauenue nmpousBogHON (yHKIMH Y(X) =1 — 2tgX B ToUKE X ° -4 paBHO
a) -2 0) 1 B) 2 r) -4
o
4. 3uaueHue Mpou3BogHON GyHKIMHU Y(X) =4 + Sctgx B Touke X ° -6 paBHO
a) -30 0) 10 B) 5 r) -20
5. Bee pemienust ypaBuenusf ' (X) = 0, eciu f(X) = 4c0SX + 2X onpenensirorces: Hopmyioi
n 7T
n —+ 7, N
a) = +mn, N€Z 6)(-1) 6 €7
"L ymnez SN e Z
6. 3HaveHue MPOU3BOAHON QyHKIUH Y(X) = COSSXCOS3X + SIN5XSIN3X
n
BTouke X0 4 pasHo
a) -1 0) 1,5 B) -2 r) 2,5
7. 3uaueHue mpou3BoaHON QyHKIMH Y(X) =2SiN2XC0S2X B TOUKe X ° ~0 paBHo:
a)4 0) 0,5 B) 2 r) 4,5
10 =
8. 3nayenue npou3BOAHOM croxHOM Qpynkuuu: f(X) = (5x +4) B TOouke X° - 1 paBHO
a) -40 0) 20 B) -50 r) 30



2 =
9. 3Hauenue MPOM3BOAHON coxkHOM (yrkimu: f(X) = 2 + cos X B Touke x° 7 paBHO
a)-1 0) 1 B) 2,5 o0

v 193 . —_ 1
10. 3HaueHne PON3BOIHOM ClToKHOHN pyrkImu: f(X) = T
B TouKe X0 0 paBHO
a)-72 6) 72 B) -20 r) -40

Tect 9 mo Teme: «IIpou3BoaHAs U ee IPUMEHEHHE)
Bapwmant — 1

1 2
y== X3 — X2 - —
1. Haumenpiee 3HaueHUE PyHKIINU 3 3 Ha oTpeske [-1;1] paBHO
1) -4/3; 2) -2; 3)0; 4) -2/3.
y=4x— X

2. HaubGonpmiee 3HaueHne PyHKINN
10; 2) -2; 3) 4; 4) 3.
3. Haiigure yrnoBoit koaduimeHT kacaTensHON, MPOBEACHHBIN K TpaduKy GYHKIUHN
_vh 93
F(x)=x"—2x"+3x +1 B ero Touke ¢ abemuccoit X =1
1) 2 2) 3 3) 1, 4) -2.

Ha oTpeske [0;1] paBHO

f(x)=x*+Inx

4.Haiinute yrioBoit ko3¢ OUIMEHT KacaTeIbHOM, IPOBEACHHBIN K TpaduKy (HyHKIHH B €T0

Touke ¢ abemuccoi X =1
Dz 2) 3 3) 1 4) 4

y =5+ 4x—3x*

5.Jana dyHKIHSA , HAlWTE KOOPAWHATHI TOUKH ee Trpadrka, B KOTOPOH YrIIOBOU

KO3 (UITUEHT KacaTeIbHON K HEMY paBeH k=5
S AN G R - RN
ph2a). 5 \24) g \2na) (274

y=3-3x-2x*

6.[lana hyHKIHSA , HAWJWTE KOOPAMHATHI TOUKH ee rpadrka, B KOTOPOH YTrIIOBOU

K0>(PULMEHT KACATENBHOM K HEMY PaBeH k=5
1) (21) 2) (2:0) 3) (-21) 4) L2),

7.Haiigure yrmoBoi ko GUIMEHT KacaTeIbHON, TPOBEACHHBIN K rpaduky QpyHKIINU

f (X) =cosx + 3sin 2x

B ero Touke ¢ abcrmecoii X =0
D 2 2) 6 3 3 4) -1.

8.Haiigure yrinoBoit koauieHT KacaTenbHON, MPOBEACHHBIN K rpaduKy QyHKINU

—_vyv4 _ 93 _
f (X) =X 2x" +4x-1 B €ro Touke ¢ abcuuccoii X = 1
1) 3; 2) 2; 3) 1; 4) -2.

9.Teno JABMOKCTCA 110 HpﬂMOﬁ TaK, 9YTO paCCTOAHUC S OT HAYAIBbHOM TOYKHU U3MEHSIETCS 110 3aKOHY:

_ 2
S=1-2t+3t (m), e t. BpeMsl IBIKEHHS B ceKyHaax. Haiiaure ckopocTh Tena uepes 2 ¢ mocie Hadana
JBUKCHHS.
1) 5w/ 2) 11 m/c; 3) 15 wm/c; 4) 10 m/c.

3 2
10.Touka nBHXkEHMS MPAIMOIMHENHA 110 3aKOHY S=t" -4t +10t + 1, TOI'Zla yCKOPEHUE B TOUKE t=1



1) -8; 2)0; 3) 1, 4) -2.

Tect 10 mo Teme: «IlepBoodpa3zHasi 1 HHTErpaD

1. Onpenennte GyHKIUIO, st KOTOpoi F(X) = X2 — sin2X — 1 sBisieTcs nepBooOpasHOIL:
P 1 1
— +C0S2X + X = —+—
1)fx)= 3 © 2)f(x) = 2x— 2c0s2x; 3) f(X) = 2x+ 2 cos2x; 4)f(x)= 3 2cos2x + x.

2. Haiigure nepsoo6pasnyro aus ynkmun.  F (X) = 4x3 + cos X
1) F(x)=12x>-sinx+c; 2)F(xX) =4x3+sinx+c; 3) F(x) =x*—sinx+¢;4) F(x) =x*+sinx +c.
3. Jns ¢pyuxuuu f(X) = x? naiinure neppoo6pasHyo F, mpuHEMAIOIIYIO 3aJaHHOE 3HAYEHHUE B 3a1aHHOMN TOUYKE
F(-1)=2
3 3 3
X 51 51 ¥ ol ¥ L1
) F= 3 3, 2 F=2x+ 3; 3 Fo=-3 3: 4 F=3 3,

4. Touxa JBHKETCS IO IPAMOM TaK, 4TO €€ CKOPOCTh B MOMEHT BpeMeHu t pana V (t) =t + t2. Haligure myTs,

MPOIIEHHBIN TOYKOH 3a Bpemst oT 1 710 3 cek, eclii CKOPOCTh U3MEPSIETCS B M /CEK. 1) 18
1 1
M 2) 123y 3) 173w 4) 20 M.
6
6
J' ;—adx
5. Borumciure 9 cos X 1) 6 V3 ; 2) 6; 3) 2 V3 ; 4)
333,
6. HaiiauTe nuomans KpHBOIMHEHHON TpaNeyy, OTPAHUYEHHON TMHUAMH Y= —x°+3 u y=0

1) 4*/5; 2) 6*/5; 3) 9*/5; 4) gV3.

1
7. Haiinmute muomans GUrypel, OrpaHUYEHHON JTHHUAMH Y = \/; u y= 2 x
1 2 2
1) 2 2) 13; 3) 23; 4 13,
8. Bbrumcaure miomans GUrypel, orpaHUYEHHOM rpaduKoM GYHKIMHE y = 2 — X2, KacaTelbHON K 3TOMY
rpaduky B ero Touke ¢ abciuccoi X = - 1 u npsimoit X = 0
2 1 1 1

1) 13; 2) 23:; 3 3: 4) 13,

4

I Axdx
9. Brranciure 2

10.  Haiiaurte cymmy abcipce To4ek nepeceueHus rpagukoB GyHKIMH y = (X — 1)(x + 2) u e€ nepBooOpa3HOi,
€CJIM OJTHA M3 ITUX TOYEK HAXOJIUTCS HA OCH OPJIMHAT.

11. Haiinure Ty mepBoobOpasuyto ¢yukimu f(X) = 3x — 1, ai1st kotopoit ypaBuenune F(X) = 5 umeer
CIMHCTBEHHBII KOPEHb.

Tect 11 mo Teme «Iloka3aTenbHble YpaBHEHUS»

1 Bapuant
KopHsiMu ypaBHEHMI SBIISFOTCS YMCIIA!
1.5 =25
a)5 0)2 B) 3 r) 4
2.3 =L

a) -3 6) -9 B) 9 r)3



3. V7% =49
1
a) Z
4. 4% =8
a) 1,5
5. 1,3 2x =1
a) -2;0
6. 5% 125 = -
a)-2
7.23%:16=4
a)3
82717 = —
81
2) 3
9. 5¥*+1 4 5% + 5¥"1 =31
a)?2
10. 5¥°~15 = 5%
a) 3;5
11. 7- 49%+ 5+ 14% = 2- 4¥
a) 0,5

1.3* =9

a)3
2.2% =~
8
a)-3
3.4/5% =25
a) 2
4, 36% =216
2
a) 5
5. 2,1¥+5% =1
a) 0;5
6. 3%27 ==
3
a)-4
. 45% : 64 =16
a) -1

8. 36 -2163x*1 =1
4
a)- E
9. 7%*2 _14- 7% =5
a)l
10. 3¥*~%x = 243
a) -5;1

~

11. 3-9%=2-15* +5- 25%

a) 0,5

0)

6)2
6) 1;2
6) -4

6)6

6) 2>

6) 1

0) 3;-5

6) -0,5

B) 4

B) 3

B) -1;2

B) 1

B) 4

B) -3;-5
B) 1

2 BapuanTt

KopHsiMu ypaBHEHHI SBIISIOTCS YHCTIA!

6) 27

6)4

6) 4
6) 5
6) -155

6) -3

6) 1

B) 9

B) -4

3 Bapuanr

T)2

r) 2,5

r) 0;2

r)2

r)2



KopHsmu ypaBHEHHM SABJISIOTCSA YUCTA!

1.4% =16
a) 4 6) 8 B)2
2. 5% = —
125
a) 3 6) -3 B) 4
3.V2x =4
a) 4 6) 2 B) T
4. 9% =27
2 1
2 3 0 3 B) <
5. 3,25 "6x =1
a) -6;0 6) 1;6 B) 0;6
6. 27 16 = 4
3 2 3
a)- 0)- - B) -
7. 62% 1216 =36
a) 1,5 6) 0,5 B) 3,5
8.9 -g11 2= 272X
a) 0 6) 1 B) 2
0. 2x+3 + 2X+1 -7 2X =48
a) 3 6) 4 B) 2
10. 0,15%8-x"= 100
a) -2:3 6) 1:3 B) 1;2
11.3-4%+ 6% -2:9% =0
a) 1 6) -1 B) -2

Tect 12 mo Teme PemieHune TpUroHoMeTpHYeCKUX YPABHEHUH
1 Bapuant
1. Bece pemenns ypaBHeHUs 2 COSX — 1 = 0 onpenenstores GopMyIoif:

z T2
a)+ 3 +27%n:n € Z 6)x 6  7Tnnez
z T2
B) (-1D)"3 + ZTnp;nez r) (—1)n 6 Zn;n € Z;

2. Bee pemenns ypaBHeHHs Sin®X — 6 Sinx + 5 = 0 onpezensrorcs GopMyIoi:

a)32—“+2”n;n€Z; 6) (—1)ng+ Tnn € Z

B)(-D)"Z + 7n;n€z ) S+ 2%n;n€z

3. Bce pemienns ypaBHeHns SinX - v/3c0sx = 0 onpezenstorcs GopMyIoii:

z

a- 3 + Tn;n € Z 6) £ +énin € Z,
z

B) 3 + 7 n;n€z;

4. Bee pemenns ypaBHeHHs 2 cos?x — 5 sinx + 1 = 0 onpenenstorcs popMyIoii:

r) -=+ TnnEZ
4 1 1

r 2z
a3 + 3 ;nez 6) (-D"Z+7%n;n € Z
42 z

B):|:6 Tnin € Z; r) (—1)“3+7Tn;n€Z;
5. Bce pemrenus ypaBHeHHs 3 sin’X + cos?x = 2 sin 2X onpenensrorcs (popMyIIoi:
a) E+ Tnn € Z arctg§+ Tk k €2

r)2;3

r)2



6)g+”n;n€Z; arctg3 + 7k k €Z;
B)§+”n;n€Z; arctg2 + Tk k €2;
r)-§+”n;n €Z; arctg%+”k;k €Z;
6. Bee pemienus ypaBHeHus 6 Sinx + %sinZX — €0s%X = 2 onpenensiorcs GopMyJIoii:
a)—g+ Tnn € Z arctg%+”k;k €Zz;
6) =+ 7nin € Z arctg3 + Tk k €2
B)E+”n;n€Z; arctg2 + Tk k €2;

r)—g+ Tnn €Z arctg%+ Tk k €Z;

2 Bapuant
1. Bce pemenus ypaBaenus 2 C0SX + 1 = 0 onpenenstorcs GopMyJIoi:
z T2
a)+ 3 +27n:nez; 6)+ 6 Zn;nez
V3

B) iz?n+27[n;n€Z; r) (1" 3 4 7n;neZ;

2. Bce pemenus ypaBHenus sin X + 3sinX - 4 = 0 onpenensrorcs popMyoii:

a) > +27mn € Z 6) 3 +27n;n € z,
T
B)(—l)n% + Tn,n€zZ; r) (D" 3 4+ 7n;nez;
3. Bce perenus ypaBHeHHs V'3 SinX - COsX = 0 onpeznenstorcst GopMyJIoi:
z
3 T R . m ., Th .
a) -° +7tn;n € Z 6)-g+ nn € 7z
z
B) 3 +nnez r)g+”n;n€Z;

4. Bce pemenus ypaBHeHus2sin?x + 7 COSX - 2 = 0 onpeaensiorcs hopMyIoit:

Vs
—+2
a) >+ 7n;n €7 6) (—)"6  7n;n € z
£+2 Z
B) + 6 ZTn;n€Z; r) (—1)“3 + Tn:nez

5. Bce pemmenus ypasHeHus 2 sin?X - sinx'cosx= cos2x onpeensorcs popMyIoii:
a) §+ Tnn € Z; arctg(—2) + Tk k €Z;
6)g+”n;n € 7 arctg(—%)+ Tk k €Z;
B)E‘l' Tnyn € Z, arctg2 +7k k €7;
r)§+ Tnn €Z arctg% +7Tk: Kk €Z
6. Bee pernenust ypaBaeHus v/3sin’x + v/3sin?xcos  x - Sinxcos?x — cos®x = 0
OMNPEASTSIOTCS POPMYIION:
a) +7mn€Z -2 +7KkEZ
6) £z + Tnn€Z; -7 +7kKEZ
B)E‘l' Tnn€Z, arctg2 + Tk k€Z;

r) i% + Tn;n€z, arctg%+ Tk kEZ,



Tect 13 mo Teme Dy1eMeHTHI KOMOMHATOPHUKHU
Bapmnanr 1

1. CkonpkuMH crIocO0aMHU MOXKHO COCTaBHUTH PACTICAHUE OJHOTO YIeOHOTO JTHS U3 5 pa3NUYHBIX YPOKOB?
1) 30 2) 100 3) 120 4)5
2. B 9«b» xinacce 32 yvamuxcs. CKOTBKHMHU CTIOCOOaMHU MOKHO C)OPMUPOBATh KOMaHAY U3 4 4eloBeK Jis
y4acTusi B MaTeMaTHIeCKOH onumMmraze?
1) 128 2) 35960 3) 36 4)46788
3. CKOJIBKO CYIIECTBYET Pa3MUYHBIX ABY3HAYHBIX YHCEI, B 3AIFICH KOTOPHIX MOXKHO HCITOJIb30BaTh IUQPHI 1,
2,3,4,5, 6, eciu TudpBI B YUCIIE TOJDKHBI OBITh Pa3THIHBIMU?

1) 10 2) 60 3) 20 4) 30
4. Berancaurs: 6! -5!
1) 600 2) 300 3) 1 4) 1000

5. B simuke HaxoauTcest 45 mapukoB, u3 KoTopsix 17 Oenbix. [Totepsmn 2 He Oenbix mapuka. Kakoa
BEPOATHOCTH TOTO, YTO BHIOPAHHBINA HayTas Mapuk Oymer 6emsim?

17 17 43 17
y 25 y 3 9 5 o
6. bpocarot Tpu MoHeThl. KakoBa BEpOSITHOCT TOTO, YTO BBINAAYT ABa OpJjia U OAHA periKa’?

3 1
1) 2 2) 05 3) 0,125 4 3

7. B nenexuno-BemeBoii totepee Ha 1000000 6mneros pasbirpeiBaetcs 1200 Bemesix u 800 meHEKHBIX
BBIMTpHILIeH. KakoBa BEpOATHOCTH BHIUTPHIIIA?

1) 0,02 2) 0,00012 3) 0,0008 4) 0,002
Bapuanr 2
1. CKOJBKO pa3iMyHbIX MATU3HAYHBIX YKCET MOKHO COCTaBUTh U3 uudp 1, 2, 3, 4, 5?
1) 100 2) 30 3) 5 4) 120

2. meroTcst TOMHUIIOPHI, OTYPIIBL, TyK. CKOIBKO Pa3IMUHBIX CANATOB MOXHO IMPUTOTOBUTH, €CJIN B KaXK/IbIH
cajat JOJDKHO BXOJUTH 2 Pa3IMYHbIX BHIa OBOIIEH?

1) 3 2) 6 3) 2 4) 1

3. CxonbkuMHu criocodamu U3 9 yueOHBIX TIPEIMETOB MOKHO COCTABUTh paclucaHue yueOHoro JaHs U3 6
Pa3NUYHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
8l
4. Borucmnre: 0!
4
1) 2 2) 56 3) 30 4 3
5. B urpanpsHoii konoze 36 kapt. Hayran BeiOupaercs ogna kapta. KakoBa BeposTHOCTb, UTO 3Ta KapTa — Ty3?
1 1 1 36
1) 36 2) 35 3) 9 4 4
6. bpocarot 1Ba urpaiabHbIX KyOnka. KakoBa BeposSTHOCTH TOTO, YTO BBIIAIYT JABE YETHbBIE HU(PHI?
2
1) 0,25 2) 6 3) 05 4) 0,125

7. B xop3une nexar rpudsl, cpenu Kotopbix 10% Genbix u 40% pobkux. KakoBa BEeposSITHOCTH TOTO, YTO
BBIOpaHHBIN TpUO OEIBINA HITH PHIKUN?

1) 05 2) 04 3) 0,04 4) 08



Bapwuanr 3
1. CkonbKuMU CIOCOOaMHU MOKHO PacCTaBUThH 4 pa3inyHbIe KHUTH HA KHWKHOM MMoJike?

1) 24 2) 4 3) 16 4) 20
2. CKOJIBKO IHaroHajield UMEET BBITYKIIBIH CEMUYTOJEHUK?
1) 30 2) 21 3) 14 4) 7

3. B ¢yrbompHoi komanze 11 genoBek. HeoOxoammo BEIOpaTh KanmuTana u ero 3amectutens. CKOTbKUMHI
croco6aMu 3TO MOXKHO ClIenaTh?

1) 22 2) 11 3) 150 4) 110
n!

4. Cokpatute apo0b: (n+1)!

_n L 2
1)1 2) n+1 3) n+1 4) n+1
5. KakoBa BEpOSITHOCTb, 4TO ITPU OJJHOM OpPOCKE UTPaJbHOTO KyOUKa BBINAIAET YUCIO OYKOB, PABHOE YCTHOMY
qucy?

1 1

1) 6 2) 05 3 3 4) 025

6. Katst u Ans nuunyT nuktant. BepostHocTs Toro, uto Kars gonmyctut ommbky, coctasisietr 60%, a
BEPOSITHOCTD OMIMOKK y AHU coctaBisieT 40%. HaifTu BeposiTHOCTB TOT0, 4TO 00€ I€BOYKH HAIUINYT JUKTAHT
0e3 omunooK.
1) 0,25 2)0,4 3) 0,48 4) 0,2
7. 3aBox BeITycKaeT 15% npoayKuuu BEICIIETO copTa, 25% - mepBoro copta, 40% - BToporo copta, a Bce
octaibHOe — Opak. Haiftu BeposATHOCTB TOTO, 4TO BBEIOpaHHOE M3ZENHe He OyAeT OpaKOBaHHBIM.
1) 0,8 2) 0,1 3) 0,015 4) 0,35

Bapuanr 4
1. CkoJabKHMU CIIOCOOAMHU MOTYT BCTaTh B O4YepE/b B OMJICTHYIO Kaccy 5 4eIoBeK?
1) 5 2) 120 3) 25 4) 100
2. CKONBKAMH cTIoco0aMu U3 25 YIEHUKOB KJlacca MOYKHO BEIOpATh YETHIPEX ISl YIaCTHs B MPa3THHYHOM

KoHIIepTe?
1) 12650 2) 100 3) 75 4)10000
3. CKOIIbKO CyIIECTBYET TPEX3HAUHBIX YKcel, Bce HU(pbl. KOTOPBIX HEUETHBIE U pa3inYHbIC.
1) 120 2) 30 3) 50 4) 60
(n+1)!
4. YpocTUTe BBIPaKEHHUE: (n-2)!
n+1
1) 05 2y n-2 3 n-n an’a
5. KakoBa BeposATHOCTh, 4TO PeOSHOK POIUTCS 7 unca?
7 7 7 7
1) 30 2) 12 3) 31 4) 365

6. Kaxxmprit 3 Tpex CTPEIKOB CTPEIISIET B MUIIICHB TI0 OTHOMY pasy, MIPUYEM TIOTaIaHus TIEPBOTO CTPEIKa
cocrasisieT 90%, Broporo — 80%, Tpersero — 70%. Halinure BepoATHOCTBH TOTO, UTO BCE TPU CTPENKA MONALYT
B MUILIEHB?

1) 0,504 2) 0,006 3) 05 4) 0,3

7. W3 30 yuenukoB crioptkiacca, 11 3anumaercst ¢pyrdoiaoM, 6 — BoseiboaoM, 8 — 6erom, a OcTallbHEIE
MIPBDKKaMU B THHY. KakoBa BepOSITHOCTS TOTO, YTO OJFH MPOU3BOIHFHO BRIOPAHHEIN YIEHUK Kilacca
3aHUMAETCS] UTPOBBIM BUIOM criopTa’?

17 28 14
1) 30 2) 05 3) 30 4y 30



Tect 14 0 TeMe AKCHOMBI CTepeOMETPHHU U NMPOCTeHIIINe CIeICTBHSA U3 HUX
1 Bapuant
1. ITepBas akcmoma crepeomeTpuu: «KakoBa ObI HA ObIIa TUIOCKOCTE, CYIIIECTBYIOT TOUKH, ...)»
2. CrneAcTBHE U3 aKCUOM CTEpEeOMeTpHH: «Hepes MpsMyro U He JIeKallylo Ha HeW TOUKY MOXKHO ...»
3. Onpenenenue mapaieNbHBIX MPSAMBIX: «J{Be PpsIMbIE B IPOCTPAHCTBE HA3ZBIBAIOTCS MapalIeIbHBIMHU, €CIIH
S

4. IIpu3Hak napaienbHOCTH MPSIMBIX B IPOCTPAHCTBE: «JIBe MpsMble, MapalsiebHble TPETheH NpsAMOM, ...»
5. Onpenenenue mapaieNbHBIX TUIOCKOCTEH: «J[Be MIOCKOCTH HA3BIBAIOTCS MapayUIeNbHBIMU, €CITH  ...»
6. CBOMCTBO NapajuIeibHbBIX INIOCKOCTEN: «OTpE3KH NapaieNbHbBIX IPAMBIX, 3aKII0UEHHBIE MEXTY
MapauIeTbHBIMU TNIOCKOCTSAMHU  ...»
7. CotiicTBO M300pakeHus ¢puryp Ha mrockoctu: «lIpsimonmHeHbIe 0Tpe3kn (GUTYPHI H300paKatoTCs Ha
IIJIOCKOCTH YepTexa ...».

2 BapuanTt
1. Bropas akcuoma crepeometpun: «Eciu 1Be pazindHble IUIOCKOCTH UMEIOT OOIIYI0 TOUYKY, TO...»
2. CnencTBue U3 aKCUOM cTepeoMeTpun  «Eciu ABe TOYKH NPSAMOM NPUHAIEKAT IIOCKOCTHU, TO ....»
3. Onpenenenue CKpEIUBaIOIIKXCS MPSAMBIX: «J[Be MpsiMble B MPOCTPAHCTBE HA3BIBAIOTCS CKPEIIMBAIOIINMHUCH,
ecly  ...»
4. OnpeneneHue mapauieIbHBIX IPSIMON U TUIOCKOCTH: «IIpsiMast U MIIOCKOCTh HAa3BIBAIOTCS MapaIICIbHBIMU,
eciu ...»
5. [Ipu3Hak mapamnensHOCTH TIockocTel: «llmockocTr OyayT mapamienbHBIMU IPYT APYTY, €CIHA  ...»
6. CBoiicTBO MapayyieNnbHBIX MI0CKOCTeH: «Ecnu aBe napasuienbHble MIOCKOCTH NepeceKaloTcs TPEThel, T ...»
7. CoticTBO M300pakeHus Guryp Ha miockoctu: «llapamiensHpie 0Tpe3KH GUTYpPEI H300paXxKaroTCs Ha
IUIOCKOCTH YepTexa ...»

Tecr 15 no Teme IlepneHAMKYJISIPHOCTD NPSIMBIX M IJIOCKOCTEH

1 Bapuanr.
1. Onpegenenne NepneHAUKYJISIPHBIX OPSIMBIX: «JIB€ IpsiMble Ha3bIBAIOTCS NEPIECHAUKYIISIPHBIMU, €CJIM OHU
2. [Ipu3Hak neprneHAnKyISIPHOCTH IPSIMOH 1 TuiockocTh: «Ecnu mpsimast ...,  TO OHA MepHeHIUKYIsIpHa
JJAHHOM TIJIOCKOCTH.
3. CBOMCTBO NEPNEHANKYIAPHBIX IPSIMOM U IIocKocTU: «Ecnu miockoetp ... ... ... ,TO OHA
HNEPIEHAUKYIISIPHA U APYTOM».
4. Onpenenenne MEPICHANKYIIAPA K MIIOCKOCTH: «llepmeHnuKyIsapoM, OMyIeHHBIM U3 IAHHON TOYKH Ha JaHHYIO
IJIOCKOCTbh, HA3BIBACTCA OTPE30K, COSAMHAIONMIL ... KOHeI[ 3Toro oTpeska, Jexaliyii B TNIOCKOCTH,
Ha3BIBACTCS  ...».
5. OnpezeneHue pacCcTOSHUS OT TOUKH JI0 TNIOCKOCTH: «PaccTOsTHUEM OT TOUKU J0 IJIOCKOCTH HA3bIBAETCSA
OTIYIIIEHHOTO M3 3TOW TOYKH Ha MIIOCKOCTHY.
6. Teopema o Tpéx meprieHaUKYIsIpax: ( mpsMas ): «Ecou npsimasi, mpoBeAEHHAS HA MNIOCKOCTH Y€Pe3 OCHOBAHUE
HaKIJIOHHOM, ..., TO OHA MEPIEHANKYIISIPHA HAKIIOHHON.
7. Onpepenenne MepreHANKYISIPHBIX TUIOCKOCTEH: «/|Be mepecekaromuecs mI0CKOCTH HA3BIBAOTCS
NEePIEHANKYISPHBIMU, €CITU TPEThA IJIOCKOCTD, ..., IEPECeKaeT UX MO MEePHEHANKYISPHBIM OPIMBIMY.

2 BapuanTt
[Ipu3Hak neprneHIuKyIsIpHOCTH NpsIMbIX: «Eciau 1Be nmepecekaromuecs NpsMple  TO OHU TOXKE
MEPIIEHANKYISIPHBI ».
2. Onpenenenue NepneHANKYIIPHBIX IpsiMoit U miockoctu: «lIpsmast, mepecekaromast IoCKOCTh, Ha3bIBACTCA
NEePIEHANKYISIPHOM 3TOM MIIOCKOCTH, €CIIU OHA ..., KOTOpas JIEKUT B JAHHOM IJIOCKOCTU U MPOXOJIUT Yepe3
TOYKY MEPECEUCHUS.
3. CBOMCTBO NEePNEHANKYIAPHBIX MPSIMOU U IIIOCKOCTU: «/JIBE MpsMEIe, ..., TApAIJIENbHBI».
4. OnpeneneHre HAKIOHHON K TUIOCKOCTH: «HakIOHHOM, MpoBeAEHHON U3 TAHHOW TOYKHU K JAaHHOU IJIOCKOCTH,
Ha3bIBAETCS TFOOOH OTPE30K, ... . Konen otpe3ska, exaluil B INIOCKOCTH, HA3bIBACTCS ...  ».



5. Omnpezenenne pacCTOSHHS OT MPSIMOUN A0 MapaJISTbHON e TUIOCKOCTH: «PacCTOSTHIEM OT IPSIMOM 110
napajuieIbHOM el MIIOCKOCTH HA3bIBACTCS PACCTOSIHUE ... M.

6. Teopema o TpEx neprieHAUKysIpax ( oOparHas ): «Ecau mpsmas Ha TUIOCKOCTH ..., TO OHa
MIEePIICHANKYIISIPHA U TPOCKIINH HAKJIOHHOW.

7. [Ipu3Hak NepneHIUKYISIPHOCTH TUIOCKOCTEH: «ECIH MIIOCKOCTh MPOXOIUT Yepes3 MpsMylo, ... , TO 3TH
IJIOCKOCTH TIEPIICHANKYIISIPHBD.

Tect 16 Mo TeMe BexkTophl B IpOCTPaHCTBE, CJI0KeHHE M BHIYUTAHNE BEKTOPOB, YMHOKeHHE BEKTOPa
Ha YMCJI0

Bapuanr 1
1. Kakoe yTBepxieHue HeBepHOE?
1) JItoOble 1Ba MPOTHBOMOIOKHO HAIPaBICHHBIX BEKTOPA KOJUITMHEAPHHI.
2) JIroOble Ba KOJUTMHEAPHBIX BEKTOpPA COHAIIPABJICHEL.
3) JIroOble nBa paBHBIX BEKTOPa KOJUIMHEAPHEI.

BC =k-DK, AC=2z.CD,

2. Hauwer Touku A, B, C, D, K. MHsBectHo, uTO

- - -
AK =x-AB +y-AC.
Torna HEBEPHO, YTO...
1) Bce TOYKH JIe)KAT B OJTHOH ITOCKOCTH;
2) npsimeie BC n DK napannensHsl;
3) Touku A,C u D He nexaTt Ha OTHOU MPSMOH.
3. Kakoe yTBepxaeHne HeBepHOE?
1) JIMHBI IPOTHUBOMOJIOKHBIX BEKTOPOB HE MOT'YT OBITh HEPABHBI.
2) Ecny nyiuHbI BEKTOPOB HEPABHBI, TO U BEKTOPHI HEPABHHBI.
3) Ecnu nnuHBl BEKTOPOB paBHBI, TO M BEKTOPHI PaBHBI.

, AB=k-CD,

1) mapasnnenbHBIMUY;

npuaéM ToukH 4, B uC He nexat Ha oo npsmoi. [IpsimbieAC u BDHe MOTyT OBITS. ..

2) mepeceKaroIIIMUCS;
3) CKpeIIMBarOIMHCH.
5. ABCA1B41C4 — npasuibHas npusma. AqF = FBq, B1K = KCjy.

Kakoe yrBepxaeHne HeBepHOE?

SN g
<

A C

B

KF=—LaC,

1) 2

2) | AF|=|BK .

3) AF =BK.

6. ABCAlB]_Cl — npaBuibHas npusma. CE = ECl, BF = FBl, FM = MBl, AD:DC=3:1.

Kakoe yrBepkeHne BepHoe?



C,
F
E
AL-14- B
D™
C
1) DM ™ EB,
2y FC T\ DM

3) EB TLFC.

o

1) BB+ DC;;
2 D.C,~ DC,~ D,A+ BB

3) AB,—BC +BA-CC,.
AC,— AC-AC, , AA-CB+A

8. BexTopsl SIBISIFOTCA. . .

1) paBHBIMU;
2) MPOTHUBOIOIOKHBIMH;

3) conanpaBiIeHHBIMU.
- — —

9. DABC — tetpasp. AC = AB —x -CD.

-

Torma X~

5
1) ISA;
) B
3 DB.

Bapmuanr 2
1. Kakoe yTBepxaeHue BepHoe?



1) JTroOble aBa COHAIPABIEHHBIX BEKTOPA KOIMHEAPHEI.

2) JTroOble qBa KOMTHHEAPHBIX BEKTOPA MPOTUBOIOJIOKHO HATIPABIICHBI.
3) JTroObIe 1B KOMITHHEAPHBIX BEKTOPA PaBHBI.

2. Kakoe yTBepkIeHuE BepHOE?

hEem TV b b TNC, o atlC,

yEem @TTB bTc, o atlc.

N
3) Cywectsytor Bektopsl & Dy C rakue, uto @ u C ne xomwmneapus, © u C me kommHeapHsl,

- —
a@pyb KOJUTMHEAPHBI.

3. Kakoe yTBepxk/iecHIe HEBepHOE?

1) Eciu ATuHBI BEKTOPOB PAaBHBL, TO M BEKTOPHI PABHBI.
2) Ecnu BeKTOpHI paBHbI, TO UX JJTUHBI PABHEI.

N

3) JMuHBI IPOTHBOIIOJIOKHBIX BEKTOPOB PABHBI.

- —
4, AB=k-CD, npuuéM Touku A, B u C He nexar Ha ogHoi mpsmoii. [Ipsmeie AC u BD sBusorcs
napauIeIbHBIMH, CIIH. . .

k=1,

2)k=-1,

3)k=3.

5. ABCA1B41C4 — npasunbnas npusma. A1F = FB4, B1E = EC4. Kakoe yTrBepiknenue HesepHoe?

2) |FBI=|EC|.
3) FBIIEC.

6. FABCD — npaBunbHas nupaMuza. AC ﬂ BD =0, FE = EC, EN =NC, OP = PD. Kakoe yTBepxicHue
BepHOe?

1y AF M OE.
2 OE T NP.
3) NPT AF.

7.ABCA{B{Cq —npusma. CA=_



m"".q

B
1)AA_l+AB+81C;

2 AA —AB-BC;;

5 AA —CA+BB,.

- - —> — - —
8. BekTophl — MN +MK —AK " DC —DA—-NC ;proores. ..

1) IPOTHBOIIOIOKHBIMH;
2) paBHBIMU;

3) coHarpaBIIEHHBIMU.
9. DABC — retpasp.

CD=x-DB-AC _

D

B

Tect 17 no Teme CkajsipHOoe NPon3Be/ieHNEe BEKTOPOB

Bapuanr 1
- = - -
1. & b <0. Torna yros Mexxay BEKTOpaMu a y b
1) ocTpsrit;
2) Tymoii;
3) npsamoii.

2. DABC — rerpasap, AB=BC = AC = AD =BD = CD.
Torna HeBepHO, UTO. ..

D

B
) / (AB: DC) = 90°:

) / (BD: CD) = 60°;



) Z (AD: BA) = 60°.

3. Kakoe yTBepxaeHue BepHOE?

A

) ab=|a|-|b|-cos (a, b).

ab=|al-|b|-sin (a, b).

) |a|-|b|=ab -cos (a, b).

2)

- -

4. CkanspHOE MPOU3BE/ICHIE BEKTOPOB a {a'l’ Ay a3} u b {bl; b,; b3}paBH0...
1) ajanag + b1b2b3;

2) albl + a2b2 + a3b3;

3) a1b2b3 + b132b3 + b1b23.3

Bapuanr 2
-> o - -
1. & b >0. Torna yrosn Mexxay BEKTOpaMu a y b
1) octpsrit;
2) Tymoij;
3) mpamoii.

Z AAC =/ AAB

2. ABCA1B1Cq — npusma, " AB =BC = AC = AA,. Torzaa BepHo, To. ..

1) £ (CB,, CB) = 90",
2 £ (AA, CB) =90°;

) / (AB: CA) = 60°.

3. Kakoe yTBepkaeHue BepHOE?

T > o ab
cos (a, b)=w cos (a, b)=———-.
1) ab 2) |a||b|
) al-|b]|

- -

4. CkasipHOE POU3BE/ICHHE BEKTOPOB m {ml; m,; m3} a N {nl’ Ny n3} paBHoO. ..



1) mqnq + myny + mgng;

2) (nq - ml)2 +(ny — m2)2 +(ng— m3)2;
3) mymomg + Nqnona.

Tect 18

3azanne 1. 3nauenne eipaxenns 1037185 o0y,

a) 100 0) 50 B) 200 r) 30
Baganue 2. IlepBoobGpasnas ¢pynkuuu f(X) = 10x*+x, rpaduk KOTOPOI MPOXOAUT Yepe3 TOUKY (2; 6), paBHa
2 2
a) 5x° +x2 — 2 6) 2x° + = — 32 B) 2x° + x% — 48 r) 2x° + =~ 60
3amanue 3. Ecnu log 5 X =2, T0 X paBen:
8) ¢ 6)-5 B) 25 s
3ananue 4. PemenueM nokasarenbHoro ypapaenus 3,47° = 1gpnsgercs 4ucio
5 7
a) > 0) 1.4 B) S r)0
3ananue 5. 3HaucHne nponsBoxHON GyHkmm f(X) = €7 10 B TouKe X0 = 50 paBHO
a) —0,2 0)0,3 B) —0,1r) 0,4
3ananue 6. PemieHnem nppalmoHaibHOro ypaBHeHuAV 2X — 1 - X + 2 = 0 sBisieTcs 4ucio
a)5 6) 7 B) 1 r)3
arcsin(—l)—arctgl
3aganue 7. 3HAUYCHHE BBIPAXKECHUS 2 = PaBHO:
arccos(—T)
2) = 6)— 4,5 B) -5,5 r) -0,5
3ananue 8. Pemennem HepaBeHCTBa 10gg,(3x — 1) > logg »(3 — X)sABnsAeTCS MIPOMEKYTOK:
1 1 1
2) G;3) 6) ;1) B) (13) D) (0032 U (L +o0)

3aganue 9. Haiiaure roiomaas TOTHOM MOBEPXHOCTH TeJla, OTyUYSHHOTO IIPU BpaIlCHUH
MPSMOYTOIILHOTO ~ TPEYTOJIFHUKA C KaTeTaMu 3 ¢M B 4 CM BOKPYT OOJIBIIIET0 KaTeTa.

a) 36w 0) 30w B) 241 r) 401
3amanue 10. 3nauenue pepakenns 9° - 81%5 - (0,5)72 pasno:
a) 14 6) 36 5) 28 r) 18
Bapuanr 2
Bananue 1. 3HaueHue Bepaenus 5271085 4 paBHO
a) 100 0) 50 B) 200 r) 30

3aganue 2. Ilepsoobpasnas pynkuun f(X) = 6x + 3x%, rpaduk KOTOPOI MPOXOIUT
yepe3 Touky (1; -8) paBHa
a) 6x% + 3x3 — 2 6) 3x®+x%-9 B) 12 + 6x r) 3x2+ x3- 12
3ananwue 3. Ecimu log:ix = -1, To X paBeH:

5

a) 25 6) 5 B) -5 r) 12
3ananue 4. Pemennem nokaszaTensHoro ypapuenns 2,71 = 1apnsercs uucno
a) 1,7 6)0 B) 6 r) %

3ananue 53HaueHue npon3eoaHoi GyHkimm f(X) =e*~ 4 B TouKe X0 = 8 paBHO
3 1 1
a) 12 6)— 0,5 B) er) - Z

3ananue 6. Pemennem nppanmoHaIbHOTrO ypaBHeHHIX — VX — 1 - 3 = 0 sBisiercs gucio
a)4 0)3 B) 5 r)2



arcsin(—?)— arctgy3

3aganue 7. 3HaYEHWE BBHIPAKCHUS: NG paBHO:
arccos(—7)
2 8
a) 5 6) - ; B) -7 F) 3
3ananue 8. Kopenb ypasuenus 2***—2¥= 120 pasen:
a) 8 0)3 B) 2 r) 10

3anmanue 9. Haiinnre o0beM Texna, MoydeHHOTO BpallleHHEeM IPSMOYTOIbHHUKA CO CTOPOHAMH 4 cM U 6 cM
BOKPYT MPSAMOA, IPOXOASIICH Yepe3 CePeIUHbI €r0 OOJBIINX CTOPOH.

a) 12m 0) 421 B) 241 r) 361
3 2 3
3amanve 10. 3Hauenue BoIpakeHus 92 + 273 - (%)_Z paBHO:
a) 14 6) 36 B) 28 r) 18
Bapuanr 3

3ananue 1. 3HaueHue BeIpaxkenus log, log; 81 pasHO
a)4 0)2 B) 9 r) 6
3ananue 2. IlepBooGpasnas Gpynkiuu f(X) = 3x2 — 5, rpaduk KOTOpOi TpoxoMT Yepes Touky (2;10)

paBHa
a)x®—-5x+ 10 0) 6x2-5 B) 6x%-5x+7 r)x3—-5x+12
3anmanue 3. Ecmu log:i X = -2, To X paBeH:
6
a)- 6 0) - 36 B) 36 r)6
3aganue 4. Pemennem nokaszarensHoro ypapaenns 1,4%° = 1apnsercs uncno
a) 6) 1 B) < )0

X
3ananue 5. 3Haucnue npoussoaHoil pynkuuu f(X) = e3 ¥ B Touke xo =—3 pasHO

a) i6)§13) - 1;1“) - %

3ananue 6. Pemennem nuppanmoHaIbHOTO YpaBHEHHAV4X — 3 = 6 — X SIBIIACTCS 9HCIIO
a) 13 0)2 B) 1 r)3

. V2 1
arcsin{ —=-)-arccos (_E)

3ananue 7. 3Ha4YeHHE BbIPAKEHUS paBHO:

arctgi
\/5
2) = 6)— 4,5 B) -5,5 3,5

3ananue 8. Kopens ypasnenus 109, (7 —8X) = —2 pasen:
2

1 3
a) - 0) - B) 2 r) -5
4 8
3ananue 9. Haiimute 00beM Tema, MOJy4eHHOTO BpalleHHeM MPsIMOYTOJIbHUKA CO CTOPOHAMHU 6 ¢M U § cM
BOKPYT NPSIMOH, MIPOXOAAIIEH Yepe3 CepeIHbl €r0 MEHBLINX CTOPOH.

a) 72m 0) 42w B) 241 r) 36T
3ananue 10. 3nauenue Bepakenns 25%° + (0,25)7%>- 81%7>pasno:
a) 14 6) 100 B) 36 r) 18

HpaKanecmle 3alaHUA:
1 cemecTp
Tema )IeﬁCTBHﬂ Ha/l BBIPAKCHUAMHU, COACPKAINUMHU CTCNNCHU U KOPHH

Ne 1.
BapuanT 1 Bapwuanrt 2 Bapwuant 3 Bapuanr 4 Bapuanr 5
153:212 123-152 103-62 243-202 143-42%
a) a) a a) a) =
352.34 302.24 15224 30445 124.7
38.510 15 )48-38 12 3%6% 18 398.25 12 )78-54_ 6
1511 32 129 33 187 62 124 132 302 35%




a) V125a°b15 | a) V32410215 a) 1/625x12y8 a) $/64x12y6 a) V125ah15
4|81t16 3| a® 3[27a3 3[1 4 [256x%
0) |Tey ) Jays ©) y% 0) gt et N
-2 -2 -2 _3 -2 -1
a) (6475 + a) (2775 + a) (12575 + 2) (3275 +873)- a) (12575 +
329 ()7 | e1d)- ()7 | e2sh)- (29) ®" 3279)-(2)
) () )-6) ) (&) 4 ) ()
243y 238 | 525y 533 33V2 y 32V3 625 u 63V2 42V7 gy 4376
131 3 37 3 3 4 35 1 15 3 3 2 7 3 3
azb4aéb 2 azbh3a 4b 2 a3b2aéb 8 a3bta 2b 2 ash3a 10p%
Tema IIpeodpa3oBaHue cTeNeHHBIX H MOKA3aTeJIbHBIX BbIpaKeHH
No2,
Bapwmanr 1 Bapwmant 2 Bapwmanr 3 Bapwuanr 4 Bapwuanr 5
a) 23V7-1, a) 31+2v2 - a) 72V3-2, a) 252V8+3 . 54+4v8. 2) gV3-1.
81—\/7; 92+\/§; 491—\/5, 6) (1/27 — ,/48) . \/§ 34-—2\/5;
6) (v/50 — 6) (V20 —V45) - | 6) (V48 —+/27) - 6) (V8 —
V72) -8 V5 V7 V50) -2
a) (4a)3:a° - a) (9¢)3:c7 - ¢ a) (3¢)?:c*-
6 _ a1 a) (4b)*:b° - b* 3. 46 . 43 2
a npu ¢ = 81; b = 64 a) (2d)?:d°-d c
- npu b = ) .
npua = 128; 6) y17'61'3’3 2 pu xpa,gs_x1,61 npu d= 16; npu c = 9;
x145.4-53 y1o 6) 55— IIpu y7:15.9,2,56 B 569,53
6) —7 y=5 g 0) s mpny=2 | 6) — i mpu
pu x=4 x=10
Vb—4 m++6 ) V-3 ) Vx+5 ) 7+yx
a) b-16 a) 6—m a x—9 a x—25 a 49-x
Tema IIpeoOpa3oBanue JorapupMuyecKuX BhIpakeHHI
Ne 3
Bapmuanr 1 Bapuanr 2
3ananue 1. Beruncnute, UCIONIB3ysl CBOMCTBA JIOrapU(PMOB:
a) log, 5 + log, g; 6) logs 2 — logs 54; a) logs 175 — logs 7; 0) log3 7 +
1
B) log, 7 — log, 63 +log, 36. logs PYE B) log; 32 —
log, 64 +log, 14.
3ananue 2. Beipa3ute 1aHHBIH JorapudM yepe3 HaTypalbHbIA U BEIYUCIUTH ¢ TOuHOCTH 110 0,01:
a) log, 27; 0) log, 413 a) log; 18; 0) log;,5,1
3ananue 3. Beruncanre
2logp 3 4+1ogp3 2, loge 64 lg14-1g7 logg 625,
) logg 128’ B) ) 1g0.5+31g 4’ ) logg 125’

logg 3 6-1logp 312’
logs 135 logs 5

10g405 3

logy53

B)

log,g 2

log, 56 _ log, 24

logz24 2

3ananue 4. Pemute ypas

HCHHUC:

1 1
logs; x = logz 6 + Elog3 4 — §log6 64

1 1
log; x = 2log, 2 + Elog7 81 — §log7 8

Bapmuanr 3

Bapuanr 4




3amanue 1. BeraucauTs, HCIOIB3Ys CBOMCTBA JIOTapru(MOB:

a) log, 8 + log, 32; ©0) logy/, 100 — log, /, 25;

B) log, 36 + log, %5 —log, 35.

a) log, 11 — log, 44; 0) log;53 +
logi55; B) logs22 —1logs11+logs12,5.

3aganue 2. Beipa3uTh MaHHEIHN JToraprudM depe3 eCITHIHBIA W BEIYUCIATE ¢ TOYHOCTH 10 0,01:

a) log, 14; 0) log; 51,8 ‘ a) logg 16; 0) logpg 12,4
3ananue 3. Berancnnre
lg8+1lg18, log; 125, log, 3—log, 75 | logg 216,
a) ———; 0) ——= B) a) —— 0) ———,
2lg2+1g3 logs 25 log, 45+2log, 3 logg 36
log, 192 _ log, 24 log, 28 _ log, 24
log122  loggs 2 logi124 logssg4

3ananue 4. Pemmte ypaBHEeHHE:!

1 1
logs x = 2logs 3 + Elogs 49 — glogs 27

1 1
logg x = logg 5 + Elogg 121 — §10g8 125

Bapuanr 5 ‘

Bapuanr 6

3ananue 1. BeraucnnTh, NCIOIB3Ys CBOKHCTBA TOTapH(PMOB:

a) log; 2 + log; 13,5; 0) logi/5 6 — logy 5 750;

B) log, 36 —log, 5 +log, %-

a) log, 12 — log, 192; 0) 1g25 +
1g 40; B) logs 6 + logs 18 —logs 4.

3ananue 2. Beipa3uTh TaHHBIH JIOTapu(M depe3 JeCITUIHBINA U BBIYUCIUTH ¢ TOYHOCTH 110 0,01:

a) logs 21; 0) logz, 1,3 ‘

a) logs 15; 0) logp 12 10,4

3aganue 3. Beraucioure

a) logs 0,5+logs 18 6) logs 343,
2logs 2—-logs 12° logs 49’
log3 576  log; 64
log7;3  logz163

a)

3logy 4 2—10gy 4 24,
log; 4 34+2logs9 ’
logsz 21 _ logz 7
loge33  logigg 3

log; 243,
log;9 ’

0)

3ananue 4. Pemurte ypaBHEeHHE:

1 1
log; x = 2log, 5 + Elog7 36 — §log5 125

1 1
loge x = logg 3 + Elog6 81 — §log6 343

Tema Tpuronomerpudeckue (popMyJibl

Ne 4
Bapuanr 1

. 5. 3
1. Mano: sino = - Fr<a< 2m;
Haitru: cosa; cos  2a; cos(o - g);

2. YIIpOCTHTH BBIpaKEHUE:
1-cos 2
Q) —————;
sin 23

0)

cos 26x —sin 2 6x

)

sin21x—sin3x

B)SINZ - COS-E + cosZ - sin =X ;
15 15 15 15’

r) cos(m — @) " ctg (g + a);

Bapuanr 3
15, 3
1. laHo: cosa = o ;’TE< a < 2m;
Haiitu: sina; cos 2a; cos(o - g);
2. YIpOCTHUTD BBIpaKeHHUE:
a) ctg (2m — a) ‘cos (g —a);

sin  7x-sin 3x

3x’

0)

cos 7x +cos




\C0s 2 4x —sin 24x
B) )

2sin 4x'cos4x !

cos 2B-1
r) 2cos 2B !
Bapuanr 4
4 3
1. laHo: cosa = _E; < a< P
Haiiu: sina; sin - 20; cos( - 2);
2. YOpOCTUTH BBIpaKEHUE:

a) 2cos (;371 —a) " cos (T + a);
0)

B——;
cos 10x—cos 6X
1-cos 2a A

cos 210 © —-sin 2 10 °
sin 5% cos 159 +cos5° "sin 159
sin  10x-sin 6x

r)

2cos 2o’

Bapuanr 5
7.z
25" 2
Haiiru: tgo; sin 2o; cos(o - %);

1. JlaHo: sino = <a<m;

2. YIpOCTHUTD BbIpaKeHHUE:

a)

0)
2cos 5x
B)sin (g +a) - ctg (%ﬂ + a);
1-cos 2§
r) sin 28 !

2 sin 5x'cos 5 x

cos 7x'cos 3x-sin7x'sin 3x

cos 7x +cos 3x
)

Bapuanr 6

n);

Haiitu: tga; sin - 2a; cos(a -

2. YIpOCTHUTH BBIpaXKECHHE:
a)
0)

2 sin 3x "cos 3x

sin 4x'cos 2x+ cos4x sin 2x
T T
tgg‘l' th
T T
1—tgg tg 2

sin 8x—sin 4x

B)—————;
COos 8x—cos 4x
1-cos 2«
r) ——;
2cos o
Tema Tpuronomerpu4ecKkux ypaBHeHUH U HEPABEHCTB
Ne §
Bapmuanr 1.
PGI_HI/IT c ypaBHeHI/I}II PGH_II/ITC HCpaBeHCTBaZ
. . . 1
1.sin® —6sinx +5=0 1. sinx<
2.3c0osx + 2sin’x =0 2.2c0sXx — V3 <0
. . 1
3. V3 sinx = - cosx 3. smg > —
in2 H _ 2 TT. 1
4. 2 sin°x — sinx- cosx = C0S“X 4. tg(2x - §)<ﬁ
T X _
5. COS(Z_E) -1=0
Bapuanr 2

Pewmnre ypaBHeHus: Pemnre HepaBeHcTBa:



1.sin’x +sinx-2=0
2.3cos x -sinx -1=0
3. sinx -cosx =0

4. 3 sin?X + cos3x = 2sin2x
5. V2cos(2x —3) -1=0

Pemnre ypaBHeHus:

1. cos?x — 7cosx + 6 =0
2.2c0s?x -5sinx +1=0
3. v3cosx +sinx =0

4. 1+7cos’ = 3sin2x

5. sin(%—g) -1=0

Pemnre ypaBHeHus:
1.sin’x + 3sinx -4 =0
2. 4sin?x — cosx — 1 =0
3. 2sinx + cosx =0

4. 3 +sin2x = 4 sin’x
5.cos(3x —3) +1=0

Pewmnre ypaBHeHus:

1. cos’x — 2cosx -3 =0

2.6c0s?x -5sinx +5=0

3. 5sinx -3cosx =0

4. 3 sin2x + sin?x + 5sinx: cosx = 0

B.sin(+2) +1=0

Pemnre ypaBHeHus:

1. cos’x —3cosx -4 =0

2.2c0s %X -sinx +1=0

3. cosx =sinx

4. c0s2X + c0s?X + sinx- cosx = 0
5. V2 —2sin(5x — 3-) =0

1. sinx<—%
2.2sinx+ V3 =0
3. cost < B
4 2

4.tg(4x - %)> -1

Bapwuanr 3
Pemure nepaBeHcTBa:

1. sinx>—%
2.2sinx+ V2 =0
3.€08 3x < %

4.9 - D>V3

Bapuanr 4
Pewmnre HepaBeHcTBA:

. 3
1. S|nx>g

2.2c0sx—-1>0

3.sin2x > \/72

4. tg(g + §)< 1

Bapuanr 5

PemuTe HepaBeHcTBa:

- 3
1. smx<—§

2.2cos+1=0

3
3. cost >3
2 2

1
4.tg(3x + §)<— 5

Bapuanr 6
PeIIII/ITe HepaBeHCTBaI
1. sinx>g
2.2c0sX - V2 =0
3.sint < =
6 2

4.tg(4x + )>- V3

2 cemecTp

Tema IIpousBogHas u e€ npuMeHeHne

Ne 6
Bapmuanr 1

1. Haiitu kopenb ypaBHenus Y'(x) = 0 npu y(X) = 63x% — 9x + 3
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. Beruucnuth 3HaueHue nmpousBoAHo# Gyakimuf(x) =
. Beraucomrs f'(0), ecom f(X) = (2x + 5) (x2-1)

. Beramcnuts f'(1), ecnm f(X) = (3x — 1)°

. Berancurs f'(0), ecm f(X) =vV6x + 1

1 1.
. Boraucmuts f (ZE), ecmu f(X) = cos 4x - >sinx

. Beraucnuthb 3HaueHue nponsBoaHoi pynkiuuf(x) =
. Beruucaurs '(0), ecom f(x) = 2x +7) » (x2 + 3)

. Beraucnurs f'(1), ecomu f(x) = (2x — 1)*

. Boruucnuts '(0), ecnu f(x) =V1 — 2x?

1 M 1
. Beraucmuts f '(1), ecom f(X) = sin2x - 4C0sx

. BeraucnuThb 3HaueHue nponsBoaHoi pyHkiuuf(x) =
. Beraucnuts f'(2), ecnu f(X) = (2x - 1) - (6x - 5)

. Beraucnurs f'(1), ecim f(X) = (11x — 10)’

. Beraucnuts f'(1), ecin f(X) =vé6x — 5

. Beraucnuts f'(0), eciu f(X) = sin7x +;1COSX

. Berauciiuthb 3HaueHne nponsBoaHoi Gpyukiuuf(x) =
. Beraucnuts f'(-1), ecmu f(X) = 3x - 1) - (x% + 2)

. Beraucnuts (1), ecom f(x) = (10 - 9x)1

. Beraucnuts f'(2), ecnu f(X) =V5x — 6

. Berauciuts f'(0), eciu f(X) = cos7x + %sinx

. 8
. Berauciuthb 3HaueHne nponsBoaHoi Gpynkimu f(X) = < 7X% +4+/x mpu x = 1

x2+ 1
— mpux=-1
4x+3

. Berumcauts 3navenue npoussoanol Gynkmun f(X) =3 —sin> npux =7

Bapwmanr 2

. Haiitu kopens ypaBuenus Y'(x) = 0 npu y(X) = 17x% - 34x + 1

. 3
. Beraucnuthb 3HaueHne npousBoaHoi Gpyukimu f(X) = < 19x8 + 2v/x mpux =1

2x%+ 1
4x+3

mpu x = -1

. Berunciuts 3nauenue npoussoanoi Gynkuun f(X) = 25 — cos?X  mpu x :22

Bapuanr 3

. Haiitu kopens ypaBuenus Y'(x) = 0 npu y(X) = 23x% — 46X + 1

. BorumcuTs 3Hauenue npousBoxHoi Gpynkmuu f(X) = 19x° - 10vx + z npu x = 1

5x—1
342

- npu X = -1

) T
. Berumcauts 3Havenue npoussoaHol pynkuun f(X) = 9 — cos?X mpu x =

Bapuanr 4

. Haiitu xopenb ypasaenus Y'(x) = 0 npu y(X) = 18x? — 9x + 2

. 2
. Berauciuthb 3HaueHne npousBoaHoi ¢pyukimu f(X) = -t 6vx-17x*  mpux=1

5x+9
1— x2

npu X = 2

) - e
. Beraucnuts 3Hauenne npoussognoi pyrkuum f(X) =sin’x - 13 npu x =

Bapuanr 5

1. Haiitu kopenb ypaBuenus Y'(x) = 0 mpu y(X) = 42x> — 12x + 3

N

AN W B~ W

. Berauciuth 3HaueHne nponsBoaHoi ¢pyHkiunf(x) =
. Berauciurts f'(0), ecmu f(x) = (7x +4)- (3x? - 1)

. Beraucours f'(1), ecmu f(x) = (2x — 1)°

. Berancurs '(0), ecym f(X) =V7x + 9

. 2
. Berauciuthb 3HaueHne nponsBogHoi Gpyukimu f(X) = < 5x% + 6+/x pu x = 1

3x%-1
5x+2

mpu x = -1



7. Boraucnuts f '(ZE), eciu f(X) = 2cos 6x - %sinx

8. BerumcauTh 3HaUeHre Mpou3BoAHoN Qynkimu f(X) = 4 + sin?x  mpu x = 21

BapuanT 6
1. Haiitn kopens ypasaenus Y'(x) = 0 mpu Y(X) = 16x% —48x + 1
2. Beruucnuth 3Ha4eHue npou3BoHoM GpyHkimu f(X) = z -21x3+ 10v/x mpux =1
3. Boruucauts 3HaueHue npou3BoaHoi Gpynkuuuf(X) = 3:;32 mpu x = -1
4. Beraucyats f'(0), ecm f(X) = (6x + 5) - (4x2 + 3)
5. Borumcauts f'(1), ecim f(x) = 2x + 1)°
6. Borauciuts f'(0), ecou f(X) =V16 — 3x2
7. Beraucnurts f'(1), eciu f(X) = ZSinzx - éCOSX
8. Beraucute 3Ha4eHne nmpou3soaHol Qpyrkuum f(X) = 2 +€0s?X  1pu x =23

Tema IIpumeHeHne MPOU3BOTHOM
Ne 7
Bapmuanr 1.

1. MccnenoBath ¢ MOMOIIBIO IPOU3BOIHON U IOCTPOUTH rpaduk pyHKITHH:

f(x)=x3-3x-1
2. Harmummre ypaBHeHHE KacaTellbHOU K rpaduKy GyHKIIHA

f(X) = 2x2 — 6x + 1 B Touke ¢ aberuccoi xo = -1
3. Haiigure Hanboubliiee 1 HaMMEHbIIIEe 3HAYCHUS PYHKIHN

f(x) = x* - 2x? mna npomexytke [-1;2]
4. MatepuaybHast TOYKa IBIKETCS 10 3aKoHy S(t) = %. Haiigure e€ ckopocTs B MOMEHT BpemeHH t = 2C.

Bapmuanr 2.
1. MccnenoBath ¢ MOMOIIBIO IPOU3BOIHON U IOCTPOUTH rpaduk PyHKITHH:
f(x)=x%- gxz
2. Hanmmure ypaBHEeHHE KacaTenbHOW K Tpaduky QyHKIMH
f(X) = 6x2 — 4x + 3 B Touke ¢ aberuccoit xo = -1
3. Haiinure Hanbospliee 1 HAMMEHbIee 3HAYCHUS (DyHKITHH
f(x) = x* +4x®> ma npomexytke [-2;1]

_ 3t+2 . N -
4. MarepuanbHasi TOUYKa JBIXKETCS 110 3aKoHy S(t) = P Haiinute e€ ckopocTs B MOMEHT BpemeHH t = 5cC.

Bapmuanr 3.
1. UccnenoBath ¢ MOMOIIBIO TPOU3BOTHON M IOCTPOUTH rpaduKu PyHKITHH:
f(x) = 4x3 + 6x2
2. Hanmmure ypaBHeHHE KacaTenbHOW K Tpaduky QyHKIMH
f(X) = 5x2 + 2x - 3B TOYKe ¢ aBCUUCCOH Xo = -2
3. Haiigure Hanbouibliee 1 HaMMEHbIIee 3HAYCHUS QYHKIN
f(x) = x® — 27x na npomexytke [-2;4]

3t-2 . N
4. MatepuanbHas TOYKa JIBIKETCS 110 3aKoHy S(t) = P Haiinute e€ ckopocts B MOMEHT Bpemenu t = 3c.

Bapmuanr 4.
1. UccaenoBaTh ¢ HOMOLIBIO TPOU3BOJHON M OCTPOUTH rpaduKu PyHKIMN:
f(x) =-x*+3x+1
2. Hanmmure ypaBHEHHE KacaTenbHOW K Tpaduky QyHKIMH
f(X) = 4x? — 3x + 2 B TOuKe ¢ abcuUCccoit Xo = -2
3. Haiigure HanGouibliiee 1 HaMMEHbIIee 3HAYCHUST QYHKIHN
f(x) = -x3+3x + 2 na npomexytke [1;3]



_ 2-4t . i _
4. MatepuaibHasl TOYKa JIBIKETCS 110 3aKony S(t) = e Haiigure e€ ckopocTs B MOMEHT BpemeHH t = 4cC.

Bapuanr 5.
1. UccaenoBaTh ¢ OMOLIBIO TPOU3BOJHON M OCTPOUTH rpaduKu PyHKIHU:
f(x) = - 4x3+ 3x
2. Hannmwmre ypaBHEeHHE KacaTenbHOW K Tpaduky QyHKIMH
f(x) = 7x2 + x — 9 B TouKe ¢ abcumccoit Xo = 2
3. Haiinure HanbompIiee ¥ HANMEHBIIIEe 3HAYCHNUS () YHKITIH
f(x) = x3 - 3x - 6 na mpomexyTke [-2;0]

2t-3 . .
4. MatepuaibHasl TOYKa IBIKETCS 10 3aKoHy S(t) = SorT Haitnute e€ ckopocTh B MOMEHT BpeMeHH t = 2C.
Bapwmanr 6.

1. UccaenoBaTh ¢ OMOLIBIO TPOU3BOJHON M OCTPOUTH rpaduKu PyHKIHU:
f(x) = - 4x3 + 12x

2. Hammumnre ypaBHeHHE KacaTeNbHON K rpaduKy (yHKIIHHA
f(x) = 8x? — 3x + 1 B TOuUKe ¢ abCUUCCOM Xo = 2

3. Haiinure HanOomnbIiee 1 HANMEHBIIIEe 3HAYCHNS () YHKITHH
f(x) =x*-2x? ma npomexyTke [-1;2]

_ 3-4t . . —
4. MatepuanbHas TOUKa JIBIKETCS 110 3aKoHy S(t) = E Haiinute e€ ckopocTh B MOMEHT BpeMeHH t = 4cC.

Tema IlepBooOpa3Hasi u e€é npuMeHeHUe
Ne 8

Bapuanr 1.
Haiigure Bce nepBooOpasubie s pynkiun f(X)
a) f(x) = x*+3x*+5
1 1
6)f(x) = & +

cos?x
B)f(x) = (4 - 3x)’
Haiiaure nepBooOpa3sHyto st 3anannoi Gpynkuuu f(X), rpaduk KOTOpoir MPOXOIUT depe3 TOUuKy M:
a) f(x) = 6x — 7; M(-2; 11)
0) f(x) = 2sinx; M(0; 2)
B)f(X) = = M(3; 1)

Brruucnute mnomane GUrypsl, orpaHu4eHHON JIMHUAMU:

a)y=x2+3x1/1 y=0
6)y=6x—x2 n y=x+4

Bapuanr 2.
Haiigure Bce nepBooOpasubie st pynkiun f(X)
a) f(x) =x3-3x*+x-1
1 1
6)f() = = -

sin?x
B)f(X) = (6x - 1)°
Haiiaure nepBooOpasuyto st 3amannoi Gpynkuuu f(X), rpadguk KoTopoit mpoxoauT depes Touky M:
a) f(x) = 4x + 7; M(-1; -2)

6) f(x) = 4sinx; M(%; 1)

B) f(X) = X%; M(2; 1)
BeruncnuTe mioraab GUrypsl, OrpaHHueHHON JTHHUSIMU:
a) y:x2-4x+31/1 y=0
0) y=4-x21/1 y=x+2



Bapwuanrt 3.
Haiigure Bce nepBooOpasubie s pynkuun f(X)
a) f(x) =x*+3x%-4x+5
1 2
6) f(X) = x7 * cos?x
B)f(x) = (3—4x)
Haiiaurte nepBooOpasuyto st 3amannoi Gpyukuuu f(X), rpadguk KoTopoit mpoxoauT yepes Touky M:
a) f(x) = 2x — 3; M(-2; 5)
6) f(x) = 4cosx; M( g; -4)

B) f(x) = 3 M(2 1)

Brruncnure miomans Gurypbl, orpaHAYeHHON JINHUSMHU:

a)y=8x—4x2 n y=0
0) y:xzny:4x—3

Bapuanr 4.
Haiigure Bce nepBooOpasubie s Gynkiun f(X)

a)f(X)=7-6x-x°+8x°
- 1 _ _3
6) () = x?  sin?x
B)f(x) = (5x +4)°
Haiigure nepooOpa3sHyto s 3anannoi Gpynkuuu f(X), rpadguk KoTopoit mpoxoauT yepe3 Touky M:
a) f(x) = 6x — 1; M(-2; 10)

6) f(x) = 3cosx; M(g; 3,5)
B) f(X) = 5 M(2;—7)

Brraucnute miomans GUrypsl, orpaHU4eHHON JTMHUSAMU:

a) y=x2- 6x+5u y=0
0) y=x2+11/1y=3—x

Bapuanr 5.
Haiiaure Bce nepBooOpasubie st pynkiun f(X)
a) f(x) =x" +4x3-12x + 1
1 5
6)f(x) = x® cos2x
B)f(X) = (1 - 9x)’
Haiinure nepBooOpasuyto st 3anannoi pyHkuuu f(X), rpaduk KOTOpoit mpoXoauT Yepe3 Touky M:
a) f(x) = 5x — 6; M(-1; 3)
6) f(x) = 2c0sx; M( ; -10)

B) f(X) = X%; M(3;-1)

Brruucnute mnomans GUrypsl, orpaHu4eHHON JIMHUAMU:

a)y=4x-2x2 n y=0
0) y:xzply:-3x

Bapmuanr 6.
Haiiaure Bce nmepBooOpasubie st pynkiun f(X)
a) f(x) =5 - 2x — x3+ 10x®
_ 1 7
6) f(X) T X2 sinZx

B)f(X) = (8x + 3)5

Haiiaure nepBooOpasuyto st 3amannoi Gpynkuuu f(X), rpadguk KoTopoit mpoxoauT yepes Touky M:




a) f(x) = 4x — 3; M(-2; 11)

6) f(x) = 5cosx; M(g;9,5)
B) f(X) = 5 M(4; —9)

Brraucnute mnomans GUrypsl, orpaHi4eHHON JTMHUSAMU:

a) y=—3x2+ 6x mw y=0
0) y:x2+21/1y:6

m n m+n
l.a a =a
m-n

a"
2. — =a
a

3 (am)n =g™

Tema Iloka3zaTenbHble ypaBHEHMS
Ne 9
Bapuanr 1
CBoiicTBa Moka3aTeabHOH QyHKINH.

6. a’ =1
-n

1
7. —n:a
a

8. (=0

m

4. a"b" =(ab)"9.Va" =a"

n 1

a" _a -

5. —=(2)"10. Va=a"
o =)

1).5" =125
1

3). (=)"=6

) (36)

5). \/5* =25

7).2-8% =16

9). 2x2—7x+10 -1

11). 28252162

13). 2:373- 532 = 1443

x? —14x+48
—>0

1).
) x+7

3) 0,7 3x+1 < (13) x-11

l.aman =am+n
am
an

m-n

2. =a

3.@")" =a™

4.a"b" =(@ah)"9. Va" =

PemnTh nokasareiabHbIe yPaBHEHUS:

1 X -
2. ()=4
4).9%=27

6).13" * =1
8) 74x+3 - 49 2-x

10). 117 =%121
12). 47 +22%-80=0
14)3 44295 =5 6~

Pemnte HepaBeHCTBa:

343

2). 06%>2"
9

x2 8
4.3 >9

Bapuanr 2
CoiicTBa Moka3aTeabHOH QyHKINH.

6.a" =1

-n

1
7. —n:a
a

8.(3)" = (g)"

an



n 1

a" a -

5. —=(-)"10.¥a=a"
o =)

Pemnts mokasareabHbBIC YpPaBHCHUA:

1). 10" = 1000 2).27" =81
1 1
3). (£)* =9 4. ()" =
) (3) ) (36)
5. V3" = L 6).1,9% =1
27

7).3%-27=9 8).8%"-64=4""

9).5" % =1 10).7% = 149

11).05° 7 25=42 12).0.25% +0,5" = 6

13). 10" + 10 ""=0,11 14)2 25% - 5 -10* +2 -4*=0

Pemutes HepaBeHCTBa:

p, G=2D6=9) 2).04%<6=
4x -5 4
g 27

3). 252x 3<53x 9 4 6x+10—x2 <=

) ). (& ) o1
Bapuanr 3
CBoiicTBa MokasatenpHON QyHKIINH.

l.ama" =a™" 6.2’ =1

a
2. —=a™" 7. in:a*”

a a
3 (am)n :amn &(E)—n :(E)n

b a
m

4.2a"b" =(ab)"9. Va" =an

a"  a =
5. —=(-)"10.8a=a"

b" (b)

PeHH/ITb ITIOKA3aTCJIbHBIC ypaBHeHI/ISE
1
1).3"=81 2). (g)x =125
1
3). (=) =5 4).8" =128
) (25) )

5). ¥10* =100 6).49" =

7).4%-2=128 8). 77 - 343 =49”+l

9). 10" ¥ =1 10).9" = %/81

11). 177 585 =289 /17 12).49 -6 7% +5=0

13).3-3"%=38 14)8 + 18* =2 27

Pemuth HCPABCHCTBA:

p, X@x=1D 4 2).09% »139
x—7 81

3). 1,6“1>(§)2x-3 4). 9% %<7

Tema Jlorapudmudeckne ypaBHeHUA
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.logz;x =4
ogyi102x—10) =1

logs 2x -5loggx +6=0
76 =2

2
logex = X
6

. logs(x2 = 9) =2 + logz(x — 1)

x+y=6
{log2x+log2y= 3

. logzx =4
clog,2(Bx+1)=1

lg 2%x+ lg x-12=0
92-% = 4

3

x
xlg x =

100

clogi(x?2 —2) = -1+ logi(x — 1)
2 2

{log4x —logyy=1
x—3y=16

. logix =-2
3

.logyie(2x—6) =1
.log, 2x + logyx =12

327% =5

5
logsx = *°
81

. logs(x? —25) = 2 + logg(x — 1)

{log3 x+ logzy =2+ logz2
logs(x +y) =2

. loggx =-2
clogo_e(x+2)=1

logg 2x + loggx =2
5% =9

5
x logpx = %°
16

.loga (x% +20) = -1+ logi(x+2)
10 10

{log3x—log3y= 1
x—2y=9

.loggx =4
dogyie(2x—1)=1

lg 2%x+ 2lg x =3
637% =7

x
xlg x =
100000

6

Ne 10

Bapuanr 1

Bapuanr 2

Bapuanr 3

Bapmuanr 4.

Bapuanr 5



6. loge(x2 —12) =1 + logg(x — 2)
7 { x+y=28
logi, x4+ log,y =1

Tema Pemenne 3a1a4 U3 IJIaHUMETPHU
Ne 11
Bapmnanr 1
1. Yemy paBeH nepuMeTp MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, €CIIM €r0 TUIIOTeHY3a paBHa 73 cM, a IJIOLIa b paBHA
1320 cm??
2. YeMy paBHBI CTOPOHBI PAMOYTOJIBHUKA, €CJIH €T0 TIEPUMETP 74 M, a IIoIab paBHa 3 M2?
3. Haiigure nepumeTp poMba, 3Has, 4TO €ro AUarOHaIM OTHOCATCS Kak 5:12, a miuomans pasHa 120 cm?,
4. Yemy paBHa II011als PaBHOOEAPEHHOTO TPEYTOJIBHUKA, eclin ero ocHoBaHue 120 M, a 6okoBas cropoHa 100 M.
5. B paBHOOOKO# Tpamneruu ocHOBaHus paBHBEI 10cM u 24 cM, OokoBast cTopoHa 25 cM. HaiinuTe mromians
TparnenuH.
6. Haiinure Bce BBICOTHI TPEYTOJIBHHUKA, Y KOTOPOTO CTOPOHBI paBHEI 13 cM, 14 cm u 15 cm.

Bapmuanr 2
1. Yemy paBeH nepUMETp NPSIMOYTOIBHOTO TPEYTrONbHUKA, €CJIM €r0 THIOTEHY3a paBHa 73 cM, a Iiouaib
paBHa 1320 cm??
2. Uemy paBHBI CTOPOHBI IPSAMOYTOJIBHUKA, €CJIA €r0 IEpUMETp 74 1M, a IIoma s paBHa 3 m2?
3. Haiijute nmepumeTp poMba, 3Hasi, 4TO €ro JUMaroHaad OTHOCATCS Kak 5:12, a muomaas pasHa 120 cm?,
4. Yemy paBHa ILIOIIAAb PAaBHOOEAPEHHOIO TPEYTOJIbHUKA, €CIIH ero ocHoBaHue 120 M, a 60KoBasi CTOPOHA
100 m.
5. B paBHOOOKO# Tpanernwu ocHOBaHUS paBHBI 10cM 1 24 cMm, OokoBast cropona 25 cM. Haiinure mmomanb
Tpareunu.
6. HaiinuTe Bce BBICOTHI TPEYTOJIBHUKA, Y KOTOPOTO CTOPOHBI paBHBI 13 cM, 14 cm u 15 cm.

Tema Borunciaenue MOBEPXHOCTU MHOIOTPaAaHHUKOB

Ne 12
Bapmuanr 1
DopMyIIbL:
a3
PaBHOCTOpOHHUIT TPEYTONBHHUK: S= 4 P =34,
Teopema I[Iudaropa: c?=a’+s’
Keanpart: S=a’, P = 4a;
[psMoyronpHUK: S =ab; P =(at+b)2;
IMapammenorpamm: S =a b sina; P =(a+b)2;
Pom6: S =12d1d2; P=4a;
Tpanenus: S =a; “h: P=a+b+c+d;
[Ipusma. [Mapannenenunen. Se.=PoaHi  Sun =Ss.+2S,;
Mupamuna:S;, = % P e (151 IpaBUIBHOM TUPAMUJIBI);
Sn.n. =S 6n T SOCH. ;
3agaun

1. IToBepxHOCTH Ky0a 24 cM?. Halimure mnHy ero pebpa 1 IUaroHaIu.

2. Beruucnure mioma s O0KOBOH MOBEPXHOCTH MPSIMOYTOJILHOTO Mapajuleenunea, CTOPOHbI OCHOBaHHUS
KOTOpPOro 5 ¢cM | 12 ¢M, a IWIoNa1b JuaroHanbHoro cedenus 130 cm?,

3. B npaBIIbHOI YeTHIPEXYTONBHOM mupaMue anodema JIMHON 8 ¢M cocTaBisieT ¢ ocHoBanueM yroi 30°,
Haiigure muiomans noiHOM MOBEPXHOCTH MUPAMHUIBL.



4. HatiguTe 1uIoIaas MOJHOM MOBEPXHOCTH OKTasapa ¢ pedopom 12 cm.
5. OcHOBaHHEM TIPSMO¥ MIPU3MBI ABJISACTCS POMO C JUArOHATISIMHU
6 cm u 8 cm. BricoTta npusmel 7 cMm. HaiinuTe miomnaab NoIHOW MOBEPXHOCTH MPU3MBI.

Bapuanr 2
DopMyIIBIL:
a3

PaBHOCTOpOHHMII TPEYTONBHUK: S= 4 P = 3a,
Teopema [Tudaropa: c?=a’+s’
Kgagpart: S=a?, P = 4a;
[IpsaMoyronsHUK: S =ab; P =(at+b)2;
IMapanmemorpamm: S =a b sina; P =(a+b)2;
Pom6: S =i2d1d2; P =4a;
Tpanenus: S =aZ—Bh; P=a+b+c+d;
[puzma. [Mapannenenumesn. Si.=PoaH;  S,u =S;5.+2S,4;

[upamuga:S;, = % P .. D (1 mpaBrIIbHOM TUpaMuIb);

Sn.n. = S6.n + SOCH. ;

3anaun
1. ITosepxHoCTh Ky6a 54 cm?. Haliure mnHy ero pebpa M JUaroHau.
2. Beruucnure miomans O0OKOBOM MOBEPXHOCTH MPSIMOYTOJIBHOTO Hapauieienunesa, CTOPOHbl OCHOBaHUS
KOTOPOTo 8 ¢cM M 15 cM, a IoIaib JUaroHaabHOro cedeHus 68 cm?,
3. B npaBHIIbHOI YeTHIPEXYTONBpHOM mupaMue anodema IIHHON 12 ¢cM cocTaBisieT ¢ ocHoBaHueM yroi 60°,
Haitaure mioiab NoIHON NOBEPXHOCTH MUPAMUBL.
4. Haitnure miomaab MOJTHON MMOBEPXHOCTH HKOcadipa ¢ pedpom 16 cm.
5. B ocHOBaHUM MIPSMOI IPU3MEI JIEXKHUT PABHOOEIPEHHAS TPAIIEIUs C OCHOBAHUSAMH 4 CM U 8 CM M BBICOTOM 3CM.
BricoTta mpusmer 6 cMm. HaiinuTe motommans MOTHONW MOBEPXHOCTH MPU3MBEL.

Bapuanr 3
DOopMyJIBL:
) a?/3
PaBHOCTOpOHHUIT TPEYTONBHHUK: S= 4 P =34,
Teopema [Tudaropa: c’=a’+8’
Ksagpar: S=a?, P =4a;
[TpsAMOYTOJILHHEK: S =ab; P =(at+b)2;
IMapammenorpamm: S =a b sina; P =(a+b)2;
Pom6: S =%d1d2; P=4a;
Tpanernus: S =a;—Bh; P=a+b+c+d;
[Mpusma. [Mapamnenenumnes. Sen=PoawH:  Sun =Ssn+2S,;

Mupamupa:S;, = % P .. h (ams mpaBUIBHOM THPaMULIB);

Sn.n. =S on T Socn. ;

3angaun
1. TloBepxHOCTB KyOa 96 cm?. Haiiaute mvHy ero pebpa u MaroHaim.



2. BerancnuTe mioma s 60K0BOM MOBEPXHOCTH MPSIMOYTOJIBHOTO MapayUIeNeNHIea, Y KOTOPOTO OJHa CTOPOHA
OCHOBaHUS OOJIBIIIE APYTOH HA 5 cM, TUIOIIAIs ocHOBaHUsS 300 cM?, a IUIoLIab AUaroHanbHOro ceueHus 100 cm?.
3. B npaBwiIbHO# YETBIPEXYTONBHOM TMpaMuIe anodema JIMHOM 6 CM COCTaBISET ¢ ocHOBaHHueM yrou 45°,
HaitauTe muioiaib NOIHON NOBEPXHOCTH MUPAMUJIBI.

4. HatiguTe 1uto1apr MOJTHOM MOBEPXHOCTH TETpadpa ¢ peopom 14 cm.

5. OcHOBaHHEM TPSMOH MPU3MBI ABJISETCS POMO C JHaroHaIsIMI

10 cM 1 24 cm. Beicota mpu3mer 5 cM.  Haiiaure miomaas MOTHOW MOBEPXHOCTH TPHU3MBL.

Bapwuanrt 4
DopMyJIBL:
) a’+/3
PaBHOCTOpOHHHI TPEYTONBHUK:  S= T , P =3a,
Teopema I[ugaropa: c?=a’+g?
Ksagpar: S=a?, P =4a;
ITpsAMOYTOJILHHK: S=ab; P =(a+h)2;
[Mapanmenorpamm: S =a b sina; P =(a+b)2;
Powm6: S =l2d1d2; P=4a;
Tpanerust: S =a;—Bh; P=a+b+c+d;
[Ipusma. [lapamnenenwumes,. Se.=PoaHi S, =S5, 125,

[Mupamuna:S;, = % P e D (1 mpaBuIIbHO# TUpaMuIb);

Sn.n. =S on T Socn. ;

3agaumn
1. ITosepxHoCTh Ky6a 216 cm?. Halijure iuHy ero pedpa U IHaroHamu.
2. Beruucnaute miomaas 60KOBOM MOBEPXHOCTH MPSIMOYTOJIBHOTO Mapajuieienuiena, y KOTOporo ogHa CTOpoHa
OCHOBaHWMs OoJbiie Apyroi Ha 1 cM, TUIOIaah OCHOBAHUS 12 cM?, a IUIOLIaab JUArOHAIBHOTO ceueHus 30 cM2.
3. B npaBHIIbHOI YeTHIPEXYTONbHOM mupaMue anodema JIHHON 4 ¢M cOoCTaBIsieT ¢ ocHoBaHueM yroi 30°,
Haitaure muioiaib NoaIHON NOBEPXHOCTH MUPAMUBI.
4. HaliguTe TuI0IIa b MTOTHOM MMOBEPXHOCTH OKTadApa ¢ pedbpoM 8 cM.
5. B 0CHOBaHMH MPAMOii IPU3MBI JIEKHUT TapAILIENOrPaMM cO CTOpoHaMu 4 cM 1 5 cM 1 ocTpbiM yriiom 30°. Beicota
npu3Mbl 8 cM. HaliuTe miomaas mogIHON MOBEPXHOCTH TIPU3MBL.

Bapuanr 5
DopMyIIbL:
a3

PaBHOCTOpOHHUIT TPEYTOIBHHUK: S= T , P=3a,
Teopema I[udaropa: c?=a’+s’
Ksanpar: S=a?, P =4a;
[IpsIMOYTOJIbHUK: S = ab; P =(a+b)2;
IMapanmenorpamm: S =a b sina; P =(a+b)2;
Pom6: S :lzdle; P=4a;
Tpanernus: S =a;—Bh; P=a+b+c+d;
[Ipusma. [Mapannenenunen. Se.=PoaHi  Syun =S +2S,;
Mupamuna:S;, = % P e (151 IpaBUIBHOM MTUPAMUJIBI);

Sn.n. = S6.n + SOCH. ;



3amaun
1. TToBepxHOCTH Ky6a 150 cm?. Haiinure iy ero pebpa u aMaroHaim.
2. Beruucnure miomaas O0KOBOH MOBEPXHOCTH MPSAMOYTOJILHOTO Hapauienenuiena, CTOPOHbBI OCHOBaHHMS
koToporo 12 ¢cm u 16 cm, a IIomaas AMaroHaabHoro cedenus 80 cm?,
3. B npaBWiIbHO# YETHIPEXYTONBHOM TMpaMuIe anodema JIMHOM 6 CM cOCTaBIseT ¢ ocHoBaHueM yroin 60°.
Haitaure muioiaib NoIHON NOBEPXHOCTHU MUPAMUJIBI.
4. Haiinure 1miomanp MOTHON MTOBEPXHOCTH HKOCAdIpa ¢ peopoM 4 cM.
5. B ocHOBaHWU MPSIMO¥ IPU3MBI JISKUT paBHOOEAPEHHAS TPaIels C OCHOBaHUSAMH 4 cM 1 9 cM M BBICOTO#1 12¢cM.
Bricota npu3mer 10 cM. HafiguTe mmommams mMoJIHON TOBEPXHOCTH ITPU3MEL.

Bapwuanr 6
DOopMyIIBIL:
a3
PaBHOCTOpOHHMII TPEYTONBHUK: S= T ,  P=34,
Teopema [Tudaropa: c?=a?+s?
Kgagpart: S=a?, P = 4a;
ITpSIMOYTONBHHUK: S=ab; P =(ath)2;
[Mapasutenorpamm: S =a b sina; P =(a+b)2;
Pom6: S :lzdle; P=4a;
Tpanenus: g =2t “h: P=a+b+c+d;
[puzma. [Mapannenenumen. Si.=PoaH;  S,u =S, +2S,4:

Mupamuga:S;, = % P .. h (1 mpaBrIIbHOM TUpaMuIb);

Sn.n. = S6.n + SOCH. ;

3agauu
1. ITosepxHocTsb Ky6a 6 cM?. Halinure muny ero pebpa U JUAaroHaju.
2. Berancnure riomaab 00KOBOH MOBEPXHOCTH MIPSAMOYTOJILHOTO MTapaliesIeHIIe1a, CTOPOHBI OCHOBAHHUS KOTOPOT'O
7 cM ¥ 24 cM, a oAb JuaroHansHoro cederus 100 cm?.
3. B mpaBmwiIbHOM YeTHIPEXYTONBHOM Mupamuie arodemMa JTHHON
10v2 cM cocrapnsier ¢ ocHoBarueM yron 45°. Haiiure 110ma s HOMHOH TOBEPXHOCTH THPAMHJIBL.
4. Haligure 1uT0IIah MMOTHOM ITOBEPXHOCTH TeTpasdpa ¢ pedpom 20 cm.
5. B 0OCHOBaHMHM NPAMO¥ MPHU3MBI JIEKHT TApaJIIEIOrPaMM CO CTOPOHAMK 6 ¢M U 5 ¢M 1 ocTpbiM yrioM 60°. BeicoTa
npusmbl 10 cMm. Haiinure moiommans moaHOM MOBEPXHOCTH MPU3MBEL.

Tema O0beMbl MHOTOTPAHHUKOB
Ne 13
Bapuanr 1
DOpMyIIBL:
[Ipusma, napamienenunen;

Sﬁ.n. = Pocn H; Sn.n. = Sﬁ.n. +2S oci. 1
V=S,,H; H=IsinX ;
IInpamupa:

86.11. = % Pocn h, (h - aHO(beMa)

S nn. — Sé.n. + Socw. ;



) a?/3
PaBHOCTOPOHHUI TPEYTONBHUK: S = T ;P =3a;
Ksanpar: S=a?; P=4a; d=a\/E;
3amaun:
1). IlepumeTp OCHOBaHMS MPABMIILHON YETHIPEXYTOJILHON MPU3MBI

o 2 o . o
20cm, a mnomaas 6okoBoi rpanu 50 cyu . Haligure 00bEM MpHU3MBI U €€ TOJTHYIO OBEPXHOCTb.

2). O6BEM TPEYTroNbHON THPaMUIbI 2 \/§ em® . CTOpoHa OCHOBAHHS 2 CM, @ OCHOBAHHEM SIBISICTCS IIPABHIbHBIIA
TpeyroiabHuK. Haliaure qyiuHbI BceX OOKOBBIX pEOEp, €CIIM U3BECTHO, YTO OJHO M3 HUX MEPICHIUKYIISIPHO
OCHOBAaHHUIO.

3). B ocHOBaHWH TTPU3MBI JIEXKHUT MPABIIEHBINA TPEYTOIFHUK CO CTOPOHOH 6¢cm. BokoBoe pedpo Ha 2cmbonbiie
MeprMeTpa OCHOBaHUs M 00pa3yeT ¢ ocHoBaHueM yroi 60°. Haiiqute 00bEM pu3Msl.

4). Haittz 00pem KyOa ¢ pedpom 4 cm.

Bapmuanr 2
DopMyIIbIL:
IIpu3ma, napajienenunen:
Sﬁ.n. =P OCH H; Sn.n. =3 6.t 25 och. 1
V=S,,H; H=IsinX ;
[Mupamupa:
Sen = % P, h; (h— amodema)
S nn. — Sé.n. + SUCH. ;
1 v
V= =-S,,H; =H= —
3 S()CH
a3
PaBHOCTOpOHHMIT TpeyTrONbHUK: S= T ; P=3a;
Ksanpar: S=a?; P=4a; d:a\/E;
3anaun:

1). B ocHOBaHMU TPeyroibHON MUPAMUABI JIEKUT MIPABUIIBHBIA TPEYTOJIBHUK CO CTOPOHON 6¢cm. OHO U3 OOKOBBIX
pE€O6ep nupaMuabI NEPICHIUKYIISIPHO OCHOBaHUI0. Haiiute mnHbBI O0OKOBBIX pEOEp MUpaMHIbI, ECITH U3BECTHO, UTO €

00bEM 24 3 em®.

2). B ocHOBaHMU napajuleNenunesa JeKUT KBapaT ¢ IEpUMETPOM

24cm. BokoBoe pebpo mapauielieueia paBHO JUaroHajaIu OCHOBaHUS U 00pa3yeT ¢ ocHoBaHueM yrout 45°, Haiinure
00BbEM Napauiesenunesa.

3). IlepumeTp OOKOBOI IrpaHH NPABUIILHON YETHIPEXYTOJILHON PU3MBI 28 cM, a CTOPOHA OCHOBAHUSI Ha 2 cM KOpOoYe
O6oxoBOTO pedpa.

Haiinute 60KOBYIO0 IOBEPXHOCTD U OOBEM MTPU3MBL.

4). Haiiti 00beM Ky0a ¢ peOpoM 6 cM.

Bapuanr 3
DOpMyJIBL:
IIpusma, napamienenunen:



S(ﬁ.n. = POCH H! Sn.n. = Sé.n. +2S oci. 1

V=S,,H; H=Isin ;
TIupamupa:

Sgn. = % P e N5 (h— amodema)

Sn.n. = S6.n. + SOCH. ;

velg, o He
§ o ’ S()CH ’
a’+3
PaBHOCTOpOHHWMIA TPEYTONBHUK: S= : P=3a;

Ksanapar: S=a’; P=4a; d:a\/E;
3anauu:
1). CropoHa OCHOBaHUS MPABUIIBHOM TPEYroiIbHON MPU3MbI Ha 3cm MeHbIIe e€ 00koBoro pedpa. Jluaronais 60KOBOI

rpanu 3 \/g cM.

Haiigure 00BEM PU3MBL.

2). B ocHOBaHMM HAKJIOHHOTO MapauIeIeHIe/a JSKHUT KBaJpaT co CTOPOHOU Scm. BokoBoe peOpo paBHO AuaroHaiu
OCHOBaHUS 1 00pa3yeT ¢ ocHoBaHWEeM yron 45°. Haiiqure 00bEM mapaienenumnena.

3). B ocHOBaHMM THpaMUBI JSKUT KBAAPAT co CTOPOHOH 2 cu. OmHO 13 GOKOBBIX pEOep MUPaMUIIBI IEPIICHANKYIISIPHO

OCHOBAHHIO, a CaMO€ JJIMHHOE GOKOBOE pedpo A ey Hatinure 00b€M mupaMusl.
4). Hatiti 06pem ky0a ¢ pedbpom 10 cm.

Bapuanr 4
DopMyJIBL:
IIpusma, napannenenumnen:
S6.n.= POCH H; Sn.n. = S6.n.+ ZSOCH. ;
V=S,,H; H=Isin« ;
IInpamupa:
Sen = % P o N5 (h — ammodema)
S nn = S6.n. + Socn. ;
1 dV
V==S,,H;, ® H=—;
SOCH
a3
PaBHOCTOpOHHMIA TPEYTONBHUK: S = P =3a;
Ksanpar: S=a’; P=4a; d:a\/E;
3agauu:

1). B ocHOBaHMY NPU3MBI JISKUT MPaBUIILHBIN TPEYTOJIbHUK CO CTOPOHOH 4cm. BokoBoe pedpo npu3Mel paBHO Scm U
obpasyet ¢ ocHOBaHHEeM yrou 45°. Haiinnre 06bEM IPU3MEL.
2). B ocuoBanuu nupamuasl SABCDnexut kBaapart co CTOpOHOM

\/6 cm. Pebpo SB neprnienauKyIIpHO OCHOBaHMIO, a JJTMHA pedpa

sc- V10 e Haiigure 00bEM MupaMuIbL.
3). CropoHa OCHOBaHWSI MPAaBUIILHON YETHIPEXYTOIBLHON MPU3MBI 6CM, & JTUAroOHAIh OOKOBOU rpanu — /() cm. Halinute
MOJIHYIO TIOBEPXHOCTh NPU3MBI U €€ 00BEM.



4). Haiiti 00beM KyOa ¢ peOpoM 8 cM.

Bapwuanr 5
DopMyJIbL:
IIpusma, napamienenumnen:
S(?.n. = POCH H; Sn.n. = Sé.n. +2S ocH. 1
V=S,,H; H=IsinQ ;
TIupamupa:
Sen = % P oo N; (h —amodema)
Sn.n. = S6.n. + SOCH. ;
velg, o H o
§ . ’ SOCII ’
) a?/3
PaBHOCTOpOHHUII TPEYTOMBHAUK: S = 4 ; P =3a;
KBanapar: S=a’; P=4a; d:a\/E;
3agauu:

1). B ocHOBaHMH ITMPaMUIBI JICKHUT MIPABUIIBHBIA TPEYTOIBHUK CO CTOPOHOH 6cm. O0BbEM mupamuas! 18 \/_ em?.
Haiinute anmuHbl Bcex O0OKOBBIX pEOEp MUPaMUAbI, €CITH U3BECTHO, YTO OJHO M3 HUX MEPIEeHANKYIISIPHO OCHOBAHHUIO.
2). OcHoBaHue MapaiUieNenuneia — KBaapar c¢ nepumerpom /2cm. bokoBoe pedpo paBHO AMAaroHa N OCHOBAaHUS H
oOpasyer ¢ ocHoBaHueM yroi 45°. Halinute 00bEM mapaiuienenumnea.

3). llepumeTp OCHOBaHUS MIPABMIIEHOW TPEYTONBHOMN MPU3MBI — 24cM, a TIepuMeTp O0KOoBOU TpaHu — 36cm. Haiinnre
00BbEM U OOKOBYIO TOBEPXHOCTH MPU3MBL.

4). Haiiti 06bem KyOa ¢ pedpom 12 cm.

Bapuanr 6
DOopMyJIBL:
IIpusma, napannenenunen:
S 6. — P ocH H; Sn.n. = Sﬁ.n. + 25 oci. 1
V=S,,H; H=Isin« ;
IIupamupa:
Si = % P oex h; (h — amodema)
S nn. = S6.n. + Socn. ;
1 3V
V==S,,H;, > H= —;
SOCH
a’/3
PaBHOCTOpOHHMIA TPEYTONBHUK: S = 4 ;P =3a;
Ksanpar: S=a’; P=4a; d:a\/E;
3agauu:

1) CropoHa OCHOBaHHMS NPABIIBHON YETHIPEXYTOJIBHOM MIPU3MBI 2 \/E cM, a AUaroHajb Npu3Mbl — Scm. Haiinute 00béM

MIPU3MBI.



2). OgHO U3 60KOBEIX PEOEP MUPAMUIBI IEPIICHINKYISIPHO OCHOBAHHIO, @ B OCHOBAHHH JICXKHUT TPABIIIHLHEII
TPEYroJBHHUK CO CTOPOHOH 5 cM. Haliaute nnuubl Bcex pédep mupamMuIbl, €CIi U3BECTHO, 4To 00bEM mupamun! 12,5

\/gcmg'.

3). B ocHOBaHMM NIPU3MBI JISKUT IPABUIIBHBINA TPEYTONBHUK CO CTOpOHOM4cM. BokoBoe pedpo paBHO BHICOTE
OCHOBaHUS B 00pa3yeTr ¢ ocHoBaHHEM yron 60°. Haiimure 00bEM IpHU3MBI.
4). Haiitn 06bem ky0a ¢ pedpom 2 cm.

Tema Tesia Bpamenus

Ne 14
DopMyIIBIL:
Uunueap:  Soew = TR?, Seccer. = 2RH; Son. = 27RH; Sun, = 27R(H + R);
V = nR%H;
Konyc: Seer =7MR?,  Secces. =RH;  Sgn =mRL;  Sun =nR(R + L);
V= aR?H;

VCeuHHBIHA KOHYC:  Suoen. = % Spoen. = TR? Seccen. = 2(r + R)H;

Sen.=n(r +R)L;  Sun=mr2+ 7R+ x(r +R)L; V= %nH(RZ +Rr + 12);
Illap. Cpepa. S = 4nR?; V= %nR?*;

Bapmuanr 1

3agauu:

1. [IpsimoyronbHUK ¢ nuaroHanb 10 cM 1 0IHO# U3 CTOPOH 6 cM BpamaeTcst BOKpYT OoibIiei ctoponsl. Haiinnre
00BEM U TUIOIIA/Ib TOJTHON MTOBEPXHOCTHU Tella BPALEHHUS.
2. JlmaroHanb OCEBOTO ce4eHus ImuHapa 15 cM, a paauyc 4,5 cm. Haliaure momaas 00KOBO# MOBEPXHOCTH B 00BEM
HWIAHAPA.
3. ynvHa oOpa3syroliei koHyca 12 ¢M COCTaBIsIeT ¢ OCHOBAaHHEM yroin 45°. Haiinure miomais nomHoi
MOBEPXHOCTH U 00BEM KOHYyCA.
4. BeicoTa yceu€HHOro KoHyca 12¢Mm, a paguychkl ocHoBaHu# 18 cM u 13cM. HaiinuTe mutoriaas 60KOBOM MOBEPXHOCTH U
00BEM yCeu€HHOTO KOHYCA.
5. 64 oIMHAKOBBIX METALTHICCKUX MAPUKA PaIuycoM 6 CM Kbl CIIaBWIM B oAuH. Haiinure pannyc
MOJTyYUBIIETOCA I1apa.

Bapmuanr 2
DopMyIIbL:
Humuaap:  Seen = TR?; Soccen. = 2RH; Sg.n. = 2nRH; Sy = 27R(H + R);
V = nR?H;
Konyc: Seen =7MR?,  Secces. = RH;  Sgn =@RL;  Sun. =nR(R+ L);
V= aR%H;

VY Ceu8HHBIN KOHYC:  Syoc. = T2, Spocr. = TR%  Seccer. = 2(F + R)H;
Sen.=n(r+R)L;  Spn=m? +aR%+xn(r+R)L; V= %nH(R2 +Rr +r?);
[llap. Cpepa. S =4nR% V= %nR3;

Sagauu:
1. [IpssmoyronbHUK ¢ nuaroHanbio 20 cM U 0HOM 13 cTOpoH 12 cM BparaeTcs BOKpYT OoJbiiel cTopoHsl. HalinnTe
00BEM ¥ TLIONIA]Tb TIOJTHON IIOBEPXHOCTH TeJla BPALCHHUS.
2. lmaroHaib OCEBOTO CEUSHUS IIIHHIpA 25 cM, a BeicoTa 24 cM. HaliguTe miomnaas 00KOBOW MOBEPXHOCTH U OOBEM
ATMH/PA.
3. AnvHa oOpa3syroliei KoHyca 8 cM, a yroJ Ipu BEpIIMHE OCEBOTO CEUeHUs - MpsMoi. HalinuTe ruomnia s moaHoH
MOBEPXHOCTH U 00BEM KOHYyCA.

4. Beicota yceuéHHOro KoHyca 12cm, a paguycsl ocHoBaHui 11 cm 1 6 cMm. Haliaure miomaas 60KOBOH MOBEPXHOCTH
1 00BbEM yCeu€HHOTO KOHYyCa.



5. CKOJBKO METAITMYECKUX IAPUKOB PAIAIYCOM 2 CM KaXKJIbIi MOYKHO OTIINTh, PACIUIABHUB OJHH IIAPHK pagmycoMm 4

cMm?
Bapwuanr 3
DopMynbl:
Humuaap:  Seen = TR?; Soccen. = 2RH; Sg.n. = 2nRH; Sy = 27R(H + R);
V = nR%H;
Konyc: Seer =7MR?,  Secces. =RH;  Sgn =mRL;  Sun =nR(R + L);
V= SaR%H;

VCeuéHHBIN KOHYC:  Syoon = % Spoen. = TR?,  Secces. = 2(F + R)H;

1
Sen =n(r+R)L; Spn=mr?+aR2+xn(r+R)L; V= gnH(RZ +Rr + 12);

4

[lap. Cpepa. S =4nR% V= gnR3;

3amaun:
1. IlpsAMOYTONBHUK ¢ TUaroHaibo 13 ¢M 1 OHOM U3 CTOPOH 5 CM BpaIiaeTcst BOKpYT 0oJbineii croponsl. Haiinnte 00bEM
U riomanab MMOJTHOM IMOBCPXHOCTHU TECJIa BpAllICHUS.
2. lnaronanb oceBoro ceueHus muuHapa 20 cM, a Beicota 16 cMm. Haiinute mmomaas 60KOBOM MOBEPXHOCTH U 00BEM
LITHHIPA.
3. JlimiHa obpasyromeii konyca 10 cM, a yron npu BepuiuHe oceBoro cedenus - 60°. Haiinure miomaas nomHoit
MOBEPXHOCTH U 00BEM KOHYyCA.
4. Bricora yceuéHHoro KoHyca 15 cm, a paanycel ocHoBaHu# 20 cM 1 12 cM. HafiguTre mmomans 60KOBO MOBEPXHOCTH U
00BEM yCEUEHHOTO KOHYCA.
5. CKONBbKO METaNIMYECKUX HIAPUKOB PAAHYCOM 2 CM KaXKIblil MO>KHO OTJIMTb, PACIJIABUB OJIMH IIAPUK paguycoM 6 cMm?

Bapuanr 4
DopMynbL:
HuuHap:  Seen = TRZ; Soccen. = 2RH; So.n. = 2nRH; Spn. = 27R(H + R);
V = R%H;
Konyc: Soer =7mR%  Seceew. =RH;  Sgn =nRL;  Sun =nR(R+L);
V = ZiR?H;

VCceuéHHBIN KOHYC:  Sioen = % Spoen. = TR?,  Spcces. = 2(r + R)H;
Sen.=n(r+R)L;  Spn=m? +aR?+xn(r+R)L; V= %nH(R2 +Rr +r?);
[ap. Chepa. S =4nR? V= gnRS;
3anaun:

1. IIpssMOYTOJIBHUK C IUAaroHabl0 17 cM 1 0IHON U3 CTOPOH 15 cM Bpalaercss BOKpYr MeHblIel ctoponsl. Haiinure
00BEM U TIOMIAAh TOJTHOM MMOBEPXHOCTH TEJIa BPAIICHHUS.
2. JlnaroHasb 0CEBOTO ceueHHs IMIUHIpa 15 cM, a Beicota 9 cM. HaliauTe miomiags 60KOBOW MOBEPXHOCTH M 00BEM
WIAHIPA.
3. OGpa3syromas KOHyca JJIMHOM 6 ¢cM cocTaBseT ¢ ocHoBanueM yroi 30°.  Haiigure miomams HoIHON
MOBEPXHOCTH M 00BEM KOHYCA.
4. BricoTa yce4€HHOTO KOHYyca § cM, a paJinychl ocHOBaHui 13 cM 1 7 cM. Haligute mutoriaas O0KOBOW TOBEPXHOCTH U
00BEM yCEUEHHOTO KOHYCA.
5. 8 0OIMHAKOBBIX METAJUIMUECKUX IIapuKa paguycoMm 10 cMm kaxablit crutaBunu B ogud. Haitnure panuyc
MOJTyYUBIIETOCA II1apa.

Bapuanrt 5

DopMybL:
Lmmaeap:  Soen = TR Soccer. = 2RH; Sg.n. = 2nRH; Syn. = 2nR(H + R);
V = nR%H;
Konyc: Soe =7R%  Socce. =RH;  Sen =7RL; Sy =aR(R +L);



1
V= ;TCRZH;
VceuEHHBIN KOHYC:  Spoen = M2, Spoen. = TR%  Speces. = 2(r + R)H;

1
Son =m(r+R)L; Sun=mr?+aR2+xn(r+R)L; V= gnH(R2 +Rr +r?);

4
[lap. Cpepa. S =4nR% V= gnR3;
3anauu:

1. [IpsIMOYTONBHUK C IUATOHANBIO 5 CM U OJTHOW U3 CTOPOH 3 CM BpalllaeTcsi BOKPYT MEHbIIeH cTOpoHbl. HaiinnTe
00BEM ¥ TUIONIA/Ih TIOJTHON MMOBEPXHOCTH TeJa BPALICHUS.
2. lmaroHanb OCeBOTO cedeHus mumuHApa 17 e, a paanyc 4 cMm. Haiinure mmomiaas 60KOBOI MOBEPXHOCTH M 00BEM
MVIAHAPA.
3. O6pa3syromas KoHyca JIMHOM 4 ¢cM cocTapiseT ¢ ocHoBanueM yron 60°.  Haiiaute miomas nonHoi
MOBEPXHOCTH U 00BEM KOHYyCA.
4. BricoTa yceu€HHOTO KOHYyca 9 cM, a paJinychl ocHOBaHmi 15 cM 1 3 cMm. Haligute mutoriaas O0KOBOM OBEPXHOCTH U
00BEM yCceu€HHOTO KOHYCA.
5. 216 onMHAKOBBIX METAJUTMIECKHX IIAPHKA PAANYCOM 7 CM KaXKIbIi CIUIaBHIIN B ofuH. Haiinure pammyc
MOJIYYHMBIIETOCS I1apa.

Bapuanr 6
DopMyJIBL:
Humuaap:  Seen = TR?; Soccen. = 2RH; Sg.n. = 2nRH; Sy = 27R(H + R);
V = R?H;
Konyc: Seer =7MR?,  Secces. = RH; S =@RL;  Syn =nR(R+ L);
V = iR?H;

VCeuéHHBIN KOHYC:  Syocu. = % Spoen. = TR?%  Soccen = 2(r + R)H;
Son=n(r +R)L;  Sun=m2+ 7R+ a(r +R)L; V= %nH(RZ +Rr + 12);
Illap. Cpepa. S =4nR?; V= %nR?*;

3amaun:
1. [IpAMOYTOJILHUK C TUIOMAABI0 8 CM?, OIHa CTOPOHA KOTOPOTo Ha 2 ¢M OOJIBLIE APYTOM, BPAILIAETCS BOKPYT
Oonpiieid croponsl. Halinure 00bEM 1 TuI0MIaAb MOIHONW HOBEPXHOCTH Tejla BPAILCHHUS.
2. Beicora nunmuaapa Ha 10 cM OorbIie pangnyca OCHOBaHMs, TTOTHAS MIOBEPXHOCTH IMIMHApa 144 cm?. Haiinure
paanyc OCHOBAHMS U BBICOTY.
3. TpeyroabHuk co croponamu 10, 17 u 21 cm Bpamaercss BOKpyr 6osbliei cToponsl. Onpeaenure 00bEM 1
TUTOIIA]Th TIOJTHOM MOBEPXHOCTH TOJIYYEHHOTO TeJla BpaIleHHsI.
4. PaBHOOenpeHHas Tpanenus ¢ napaielbHBIMA CTOpOHaMHU 7 1 17 cM BpalliaeTcst BOKPYT CPEIHEH BBICOTHI.
IInowane Tpaneunu 144 cM2. Omnpenenure 00bEM Tella BpaICHHUS.
5. CKOJBbKO METAIIIMYECKUX IIAPUKOB PAINYyCOM 3 CM MOXKHO OTJIMTh, PAaCIUIaBUB IIap pagunycoM 9 cm?

3a ceMecTp CTYIAEHT MOKET BBITIOJTHUTH BCE 3a[aHMS.
Kputepun onennBanus:
5 6annoB BBICTABISETCS, €CIIM 3aJaHUS BBIIOJHEHBI CaMOCTOSITENBHO, B IOJHOM OOBEMe, HaiiieHa,

000011IeHa U CHCTEeMAaTU3UPOBaHa He0OXoauMasi HHPOPMAaIIUs

4 Oanya BBICTABJISIETCS CTYJIEHTY, €CIIM 33JaHus BBIIIOJHEHBI CAMOCTOSATENBHO, B TIOJTHOM 00beMe, OJJHAKO
JOITyLIEHbI He3HAUYNTEIbHbIE OIIMOKY, HCIIPABICHHBIE IPH YKa3aHUU HAa HUX

3 GaJu1a BBICTaBIIAETCS CTYJCHTY, €CJIU 3a/1aHUsI BHIIIOJIHEHBI CAMOCTOSITENIbHO, B II0JIHOM 00bEME, OJHAKO
JOIYLICHbI OIMOKH, UCIIPABICHHBIE C 3aTPyIHEHNEM IIPH YKa3aHUU HA HUX

2 OaJjula BBICTABJISIETCS CTYACHTY, €CJIM 3alaHWs HE BBITIOJIHCHEI B ITIOJTHOM o0neMe.



3. Meroauyeckne MaTepHaJbl, OINpele/silOIMe NPOLelypPbl OLCHMBAHUSI 3HAHWI, YMeHUI,
HABBIKOB U (WJIH) ONBITA IeSITeIbHOCTH, XaPaKTEePU3YIOIIUX 3TANbI (POPMHUPOBAHMS KOMIIETEHIIUH

IIponienypa oleHWBaHWS 3HaHWN, yMEHWHA, HAaBBHIKOB W (WJIK) OMNbITa JIEATCIHHOCTH,
XapaKTEePU3YIOIIUX dTarbl JOPMHUPOBAHMS KOMIICTCHIIUNA COCTOUT U3 TEKYIIETO KOHTPOJISL.

Texkymmii KOHTPOJIL YCIIEBAEMOCTH TPOBOJIUTCS C HCIOJIh30BAHUEM OIICHOYHBIX CPEJICTB,
MPEJCTAaBICHHBIX B M. 2 JaHHOTO MPHJIOXKEHUsS. Pe3ynbraThl TEKYIIEro KOHTPOJS JOBOISTCS 10 CBEICHUS
CTYJICHTOB JI0 TIPOMEXKYTOYHON aTTECTALMU M YYUTHIBAIOTCS NP OIICHUBAHWW 3HAHWUW, YMCHH, HABBIKOB U
(mnm) ompITa AESITEITLHOCTH.



IMpuioxenue 2

METOJUYECKHUE YKA3ZAHUS JJISI OBYYAIOIAXCSI IO OCBOEHUIO
JACHUTLIAHBI

OVY/]1.07 MaTtemaTuka

Mertoauueckue yka3zaHusd ISl CTYIEHTOB Mo ocBoeHuto auciuiuimael OY .07 MatemaTtuka
SIBJSIIOTCST 9acThIO pabodell mporpamMMsl (IPHIIOKEHHEM K pabodei mporpamme).

PII[ — paGodas mporpaMma, yTBEp:KIeHHAsI AUPEKTOPOM KOJUIESIDKA IS M3YUSHHS ITUCITUTUINHBI
OVY .07 MatemaTuka. OHa onpenenseT Held U 3aaudl AUCHUILINHEL, (opMUpyeMble B X0O/€ €€ N3yUeHHS
KOMIIETEHIINK W WX KOMIIOHEHTHI, COJEpXKaHWe H3y9aeMOr0 Marephaia, BHUABI 3aHATHH U 00BEM
BBIJICJIIEMOT0 Y4eOHOTO BpEMEHH, a TAKKe MOPAJOK U3yUYECHHUS U MIPeTolaBaHus peaAMeTa.

Jia camocTosTeNnsHOM yaeOHOW padoThI CTYJeHTa BaXKHOE 3HaUSHHE NMEIOT pa3neisl «CTpyKTypa u
coJlepKaHWe IUCHHUIUIMHBL (MOIyNsA)» M «YdeOHO-MeToandeckoe W HH()OpMAIMOHHOE olecredeHne
JUCIUTUINHBL (MOAYJIS)». B mepBoM yKa3bIBaIOTCS pa3eibl U TEMbI U3y9aeMON TUCIUTUIHHBI, & TAKXKE BUIBI
3aHATHN W TUTAHUPYEMBIH 00BheM (B aKaJieMUYECKHX dYacax), BO BTOPOM — PEKOMEHIyeMas JINTepaTrypa |
nepevyeHb pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOW ceTn «HTepHeT».

I[Hﬂ IMOATOTOBKM K TCEKYHMIEMY KOHTPOJIIO CTYACHTBI MOIYT BOCIIOJIB30BATHECA OLCHOYHLIMUA
cpencTBamu, mpeactaBieHHBIME B llpunoxenmn 1 k paboueir mporpamme aumcuuuimabl OV (.07
Maremaruka.

1. Onucanme nocienoBaTeILHOCTH AeliCTBHMIi CTYIEHTA

[puctymast k m3ydenuto maucuurumHbl OYJ[.07 MaremaTrika HEOOXOJMMO B TEPBYIO OdYEpe.lb
03HaKOMHUThCs ¢ coaepkanueM PIIJI, rae B paznene «CTpyKTypa U cofiep)KaHue AUCHUIUIMHBDY TPUBEACHO
of1ee pacnpeesieHIe YacoB ay JUTOPHBIX 3aHATHH U CAaMOCTOSTEIEHON pabOTHI 110 TEMaM.

3aJloroM yCHEIIHOTO OCBOCHMS IUCLHMIUIMHBI SIBISIETCS PETyJSIPHOE IOCEUICHHE 3aHATHH U
BBHIMTOJIHEHUE TIPEYCMOTPEHHBIX MporpamMmoil 3amanuii. [Ipomyck omHOro, a TeM 0ojee HECKOJIbKUX
3aHATUN MOXET OCIIO)KHUTH OCBOCHHE PA3/IEI0B Kypca.

HGKHI/II/I HUMCIOT HEJIbIO JaTh CUCTECMATHU3WPOBAHHBIC OCHOBBI HAayYHBIX 3HAHUU TI0 COJCPIKaHUTIO
muctuiinael - OY .07 Marematuka. [lpy u3ydyeHuM W npopabOTKE TEOPETHUYECKOro Marepuaja
HEe00XOIUMO:

— IOBTOPHUTH SaKOHCHeKTHPOBaHHLIﬁ Ha JICKIHIMOHHOM 3aHATUM MaT€pual U AOIOJIHUTL €T0 C
Y4E€TOM PEKOMEHIOBAaHHOM 110 JAHHOM TEME JINTEPATYPHI;

— IOpu CaMOCTOATCIbHOM HU3Y4YCHUU TeOpeTquCKOﬁ TEMbI MOJATOTOBUTH KOHCIICKT, HCIIOJb3Ys
pexomeHoBaHHbie B PI1J] nmureparypHbie HCTOYHUKH M JIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI.

[IpakTueckue 3aHATHS MIPOBOISATCSA C LETIbIO YIIYOJCHUS U 3aKPEIUICHUS 3HAHUI, OTYyYEeHHBIX Ha
JISKIIMSAX U B TIPOIECCE CAMOCTOSTEIBHON pa00ThI ¢ YIeOHO TUTEpaTypoi.

B npouecce npakTHueCcKOro 3aHATHs, KaK BUa y4eOHBIX 3aHATHH, 00yJaromuecs BEIIOIHSIIOT OAHO
HJIN HECKOJIBKO IMPAKTHYCCKUX 3aIIaHPII>'I o4 PyYKOBOJCTBOM IIPEIiogaBaTeiid B COOTBETCTBUU C N3yYaCMbIM
coJiep)kaHueM y4eOHOr0 MaTepuania.

Brinonnenne o0y4aronmMucs NpakTHYECKUX 3aJaHUi HallPaBJIeHO Ha:

- 00o0mmenne, CUCTEMaTH3aINIo, YIIIYOJIeHNE, 3aKpEIUICHNE TTOYICHHBIX TEOPETHICCKUX 3HAHUI
[0  KOHKPETHBIM  Te€MaM  JUCIUILINHBL

- ¢opMHpOBaHHE YMEHUH NPUMEHATH MOJYUYECHHBIC 3HAHHS Ha MPAaKTHKE, PEaIn3aluio €IUHCTBA
HHTeHHeKTyaHBHOﬁ u HpﬁKTPI‘ICCKOI:I JACATCIBPHOCTH,

- BBIpaOOTKY MPH PELICHNH OCTaBIEHHBIX 33/1a4 TAKKX MPO(ECCHOHATBHO 3HAYUMBIX Ka4eCTB, KaK
CaMOCTOATEIIBHOCTh, OTBETCTBCHHOCTH, TOYHOCTH, TBOPUCCKAA NHUIIMATHUBA.

[Ipy moAroToBKe K MPaKTUYECKOMY 3aHATUIO HEOOXOAWMO W3YyYUTh WJIN MOBTOPHUTH JIEKIIUOHHBIH
MaTepuai 1o COOTBETCTBYIOIEH TEME.

2. CamocTosiTe;IbHAsI paG0TA CTY/ICHTA



CamocrosaTenbHast paboTa CTyJeHTa — CaMOCTOSTeNbHas ydeOHas IeATeNbHOCTh CTYICHTA,
opraHuzyemasi KoJUIe[KeM M OCyIIecTBIIsieMasi 0€3 HeMoCpeICTBEHHOTO PYKOBOICTBA TIejarora, HO Mo ero
3aJaHMsIM | [IOJ] €T0 KOHTPOJIEM.
emu camocTOATETHHOM PabOTHI:

- crcTeMaTH3alysl U 3aKperieHHe TOMyYeHHBIX TEOPETUYSCKUX 3HAHUM U MPAKTUYECKUX YMEHUH
CTY/ICHTOB;

- yriryOiieHne U pacIIMpeHne TEOPETHIECKIX 3HAHHH;

- (dbopMupoBaHe YMEHHI HCITIOIH30BAaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTALUIO U
CTICIIABHYIO JIUTEPATYPY;

- pa3BUTHE TO3HABATEIbHBIX CIIOCOOHOCTEH M aKTUBHOCTU CTYIEHTOB: TBOPYECKOH MHUIIMATHUBEI,
CaMOCTOSITEIBbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

dbopmupoBanue CaMOCTOSITEIEHOCTH MBIIIUICHHS, crocoOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO U CaMOpEaI3alllu;

- BOCIIUTAHHE CAMOCTOSTEIIFHOCTH, KaK JINYHOCTHOTO Ka4ecTBa OyIyIIero CuennaimicTa.

CamocrosTenbHas pabota cryaenta no aucuurumae OY J[.07 MatemaTrka BBITIOTHIETCS:

—  CaMOCTOSTENBHO BHE paclUCcaHusl YUeOHBIX 3aHATHI;

—  C HUCIOJIb30BaHUEM COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH;

— paboTa co CHeIualIbHON JIUTePaTypPOH 71l TOATOTOBKH K TECTOBBIM, IMPAKTHUYESCKIM

3. PexoMenaanuu no paéoTe ¢ JIUTEPATYPOii M HCTOUHHKAMH

Paboty c nurteparypoii cnenyer HauuHath ¢ aHanuza PII/I, comepikaiedl CIMCOK OCHOBHOW H
JOTIOJTHATENILHON JINTEPATYPHI, a TAK)KEe 3HAKOMCTBA € Y1eOHO-METOJMUECKUMH Pa3paboTKaMu.

B ciyuae BO3HMKHOBEHUS 3aTpYAHEHUH B TOHUMAaHUH Y4€OHOTO MaTepuaia cieayeT 0OpaTuThCs K
JOPYTUM UCTOYHUKAM, TJIe U3JIOKEHNE MOXKET OKa3aTbesi 0oJiee JOCTYHBIM.

Pabota ¢ nmuTepaTypoii He TOJIBKO MOJIe3Ha KaK CpelCcTBO OoJiee rIyO0OKOro H3y4eHUs! AUCLHUIIIMHBL
OV /.07 Marematnka, HO ¥ SIBISIETCA HEOTHEMIIEMOM YaCThIO MPO(eCcCHOHATFHON IEATENBHOCTH Oy IyIIero
BBIITYCKHUKA.



