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obpaszoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 1. Ne 413).
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1. HEJIX OCBOEHUSA JUCIHUATIINHBI

1.1{+ obecneuenue chopMUPOBAHHOCTH IPEACTABICHUI O COLMANbHBIX, KYJIbTYPHBIX U HCTOPUYECKUX (DaKTOpax CTaHOBIICHUS
MaTeMAaTHKH;

1.2]+ obecnieueHre CHOPMUPOBAHHOCTH JIOTHUECKOTO, aJITOPUTMUYECKOTO U MATEMATHYECKOTO MBILIICHHUS;

1.3|* obecneueHne chopMUPOBAHHOCTH YMEHHI IPUMECHSTH ITOJyYCHHbIC 3HAHUS IIPH PEIICHHN Pa3INIHbIX 3371a4;

1.4|* oOecrieucHue C(bOpMI/IpOBaHHOCTI/I HpeZ[CTaBJ'IeHI/Iﬁ O MaT€MaTHUKEC KaK 4acTu O6IIIC‘{€J'IOB€‘ICCKOI‘/‘I KYJIbTYPbl, YHUBCPCAJIbHOM
A3BIKE HAYKH, ITO3BOJIAIOIIEM OITMCHIBATH U U3yYaTh PCAJIbHBIC IPOLECCHI U SABJICHUS.

2. MECTO JUCHUATIINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

Huka (pazgen) OOIT: |OVH

2.1|Tpe6oBanns K MpeIBapUTEILHOI MOATOTOBKE 00YYAIOIETOCS:

2.1.1| 1y ycHenHoro yCBOSHHS UCIUILTHHBI CTYICHT JIOJDKEH UMETh 0a30BYIO IIOATOTOBKY 110 MaTEMATHKE B 00bEME OCHOBHOTO
obuiero oOpazoBaHusl.

2.2 I[l/lCIII/ll'lJ'II/lHLl H MMPAKTUKH, JI KOTOPbIX OCBOCHUE JAHHOM U CHUTIITHHBI (MOZ[y.]'lil) HEeo0XO0UMO KaK npeiaumecTByrouiee:

2.2.1 I/I3yquI/Ie JUCIHUILIAHBL HGOGXOHI/IMO JUIA YCTICITHOTO OCBOCHHUSA TUCHUIUIMH €CTECTBCHHO-HAYYHOT'O IIUKJIa

3. TPEBOBAHUSA K PE3YJbTATAM OCBOEHUS JUCIIUIIJINHbBI

3.1 3uarp

- OCHOBHbBIE NOHATHS, HIeH U MeTOAbI AJre0pbl 1 MATEMATHYECKOI0 aHAIN3A;

- OCHOBHbIE MOHSATHSA O MJIOCKHX U MPOCTPAHCTBEHHBIX reOMeTPpUYeCKUX (purypax, uX OCHOBHBIX CBOHCTBAX;

- 0 mpoueccax U sBJIeHUAX, MMEIOLIUX BePOSITHOCTHBII XapaKTep, 0 CTATHCTHYECKHX 3aKOHOMEPHOCTSIX B peajibHOM MHUpe, 00
OCHOBHBIX MOHSITHSIX 3JIEMEHTAPHOIi TeOPHUH BEPOSITHOCTEI.

3.2 Ymerhb

- pelaTh 3a/1a44 aJreGpsl M HAYAJI AaHAJIU3A, TEOMETPUH;

- peliaTh CTAHJAPTHBIMHU NPHEMAMH PAllMOHAJbHbIC H HPPALIMOHAJIbHBIE, IOKa3aTe/IbHbIe, CTeNleHHbIe, TPUTOHOMeTPHYecKHUe
YPAaBHEHHS H HEPABEHCTBA, X CHCTEMbI;

- IPUMEHSATh U3y4YeHHbIe CBOlicTBa reoMeTpu4eckuXx (Gpuryp u ¢gopmyJibl 415 pelieHUusl FeoMeTPUYeCKHX 3a1a4 U 327124 ¢
NMPaKTHYECKUM COJIEPIKAHHEM.

3.3 Baagern

METOAAMHM A0Ka3aTECJbCTB H AJITOPUTMOB PCHICHUS, YMCHUE UX NIPUMECHATH, MIPOBOAUTD T0Ka3aTCJIbHbIC PACCYKIACHHUSA B X0/1€

peuieHus 3aaa4;

CTAaHJAPTHBIMH IPUEMAMH PECIICHUSA PAIIMOHAJBHBIX U HPPAIIHOHAJIBbHBIX, IOKA3aTCJIbHbIX, CTCIICHHBIX, TDUTOHOMETPHUICCKHUX

ypaBl—lel—lI/lﬁ N HEPABEHCTB, HX CUCTEM; MCITOJb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHCJI€ 1JIl MOUCKA MIYTH PECIICHUS

H

HJUIIOCTPAIlUH PEeIICHU s ypaBHeHﬂﬁ H HEPABEHCTB;
OCHOBHBIMH IOHATUAMMH O IVIOCKHUX U MPOCTPAHCTBECHHBIX '€COMETPUYECCKUX clmrypax, MX OCHOBHBIX CBO#iCTBaX.

4. CTPYKTYPA U COJIEP’)KAHUE IUCIUTIIMHBI (MOLYJIS)

Kon HanmeHoBaHue pa3/ie10B H TeM /BH] Cemectp / | Hacos | Komneren- | Jlutepatypa IIpumeyanne
3aHATHS 3aHATHSN/ Kype 107001

Pa3nen 1. [ToBTOpeHne Kypca MaTeMaTHKH
OCHOBHOI IIKOJIbI

1.1 Tema 1.1 Lenu u 3a1a4n MaTeMaTUKU TIPA 1 2 JI1.1 J11.2J12.1
OCBOEHHHU CIleruaabHOCTH. Yncia u J12.2
BBIYHCIICHHS. [lelb 1 3a1a4u MaTeMaTHKH D1

MPY OCBOCHUH CHELUANBLHOCTH. bazoBbie
3HAHWS U YMEHUS 110 MATEMATHKE B
po¢eCCUOHAILHON M B TIOBCEIHEBHON
JeSITEILHOCTH. JlecTBUS Hal
MOJIOKHUTENLHBIMU U OTPHULIATEIBHBIMA
YHCIIaMH, OOBIKHOBEHHBIMU U JI€CATUYHBIMU
IpoOsiMu. JISUCTBHS CO CTETICHSIMH,
(hopMyIIBI COKpAIIIEHHOTO YMHOXKEHUSI. /JIex/

1.2 Tema 1.2 IIporieHTHbIE BEIYUCICHHUSI. 1 2 JI1.1 J11.2J12.1
IIpocTsle MPOLEHTHI, pa3Hble CIOCOObI UX 2.2
BBIYHCIIEHUS. Ol

IIpocTsle U CI0XKHBIE IPOLIEHTHL.
IporieHTHBIE BEIYHUCICHUS B
npodeccuoHanbHbIX 3anadax /Jlex/




1.3 YpaBHeHus U HepaBeHCTBA. JInHelHbIE, JI1.1 J11.2J12.1
KBaJIpaTHbIE, JPOOHO-IMHEHHbIE YpaBHEHUS U 2.2
HepaseHcTBa /I1p/ €)|

1.4 (IIpodeccuonanbHOE-OpUEHTUPOBAHHOE JI1.1 J11.2J12.1
conepkanue) Pemenue 3a1a4 Ha J12.2
BBIIIOJIHEHUE apU(METHIECKUX JeHCTBUH, €]
HEOOXOIUMBIX B IPAKTHYECKOH 1
npod.AesTeNnbHOCTH.

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX
3ajia4, coJlepKalllie IPOLEHThL. Y PaBHEHUS U
HepaBeHCTBA.

Mp/

Pa3nen 2. Crenenu u kopHu. CTenenHas
byHxnus

2.1 Tema 2.1 CreneHnas pyHKIHMS 1 €€ CBOHCTBA. JI1.1 J11.2J12.1
Apudmernyeckuil KOpeHb HaTYpaJIbHOM 2.2
CTETeHHU. o1
IoHsATHE CTENEHU C pallUOHAIBHBIM U
JIEHCTBUATENLHBIM ITOKa3areaaMu. CBolicTBa
CTEIEHH C palluOHAIBHBIM U
JeHCTBUTEIbHBIM MTOKa3aTeISIMU.

IIpeobpa3oBaHue BeIpaxXeHUI ¢ KOpHEM N- Ol
crenenu. /JIex/
2.2 Crenenu u kopHuu. /TIp/ JI1.1 J11.2J12.1
J2.2

2.3 Crenenssle QyHKIUY, UX CBOHCTBA U JI1.1J11.2J12.1
rpaduku /Jex/ 2.2

2.4 Crenennsie Qynkiun. /Tp/ JI1.1 JI1.2J12.1

J2.2

2.5 Tema 2.2 UpparnuoHaibHble YpaBHEHUS U JI1.1J11.2J12.1
HepaBeHCTBa. Pemienne npocrenmmx J2.2
HppalMoOHaIbHBIX YPaBHEHNH U HEPABEHCTB. 21
HecrangapTable cIocOObI peleHus
UppalMOHANBHBIX yYpaBHeHHUH. /JIek/

2.6 Pemenne uppanyoHanbHbIX ypaBHeHUMH. /TIp/ JI1.1 J11.2J12.1

J2.2
2.7 Permienue uppannoHanbHbIx HepaBeHCTB. /TIp/ JIL.1 J11.2J12.1
2.2
Pa3nen 3. [lokazatenbHas yHkuus, ee
cpoiicTBa. [lokasatejabHbIe ypaBHEHUS U
HepaBeHCTBA

3.1 TToka3zarenbHas QYHKIHS, €¢ CBOWCTBA U JIT.1 J11.2J12.1
rpaduxk. [TpumeHeHne OKa3aTeNbHOM J2.2
¢dyskuuu. /Jlex/ 21

3.2 Pemenne mpocTedmmx mokazaTeabHBIX JIT.1 J11.2J12.1
YpaBHEHHUH. J12.2
Pemrenne nokazaTenbHBIX ypaBHEHUIH €]
Pa3IM4YHBIMHU CIIOCOOaMH.

Pemrenne nmokaszaTeabHBIX HepaBeHCTB /JIek/

3.3 Pemenne mpocredmumx nokasareabHbIX JI1.1J11.2J12.1
YpaBHEHHUH. J12.2
Pemrenne nokazaTenbHBIX ypaBHEHUIH €]

Pa3IM4HBIMHU CIIOCOOAMH.
Pemenne nokazaTenbHBIX HepaBeHCTB /I1p/

Pa3nen 4. Jlorapugmsi.
Jlorapudgmuyeckasn pyHkuus




4.1 Tema 4.1 Ioustre norapudma. Jlorapudm 2 JI1.1 J11.2J12.1
yncna. OCHOBHOE JIorapupMUIECKOe 2.2
TOXECTBO. JleCATUIHBIN 1 HATypaJIbHBINA 21
norapudmel, uncio e. CBoWCTBa
norapudmos. Ilepexon k HOBOMY
OCHOBAHUIO.

Onepanus orapuMUpPOBaHUS U
noreHuupoBanus. /JIex/
4.2 Brruncnienue u cpaBaenue jgorapudmos. /TIp/ 2 JI1.1 J11.2J12.1
2.2
4.3 CamocrosrensHas pabora /Cp/ 44 JI1.1 J11.2J12.1
2.2

4.4 Tewma 4.2 Jlorapudmuueckas QyHKIUS U ee 2 JI1.1 J11.2J12.1
CBOWiCTBa. Pemienne torapupMuuecKux J12.2
ypaBHEHUH TPeMs OCHOBHBIMU METOJAMHU. €]
Jlorapudmuyeckue HepaBeHcTBa. /JIek/

4.5 Jlorapudmel. Jlorapudmudeckas GhyHKIUS 2 JI1.1 J11.2J12.1
/JTex/ J2.2

4.6 Jlorapudmudeckue ypaBHEHHS U 2 JI1.1 J11.2J12.1
HepaBeHcTBa /I1p/ 2.2

4.7 (ITpodeccuonanpbHOE-OPUEHTUPOBAHHOE 2 JI1.1J11.2J12.1
conepxkanue) [Ipumenenue norapudmMos. J12.2
JlorapudMmsl B IpUpoJie U TEXHUKE. 31
Jlorapudmudeckas crimpanb.

Mp/
Pa3nen 5. OcHOBBI TPUTOHOMETPHUH.
Tpuronomerpnyeckue QyHKIHHA

5.1 Tema 5.1 Tpuronomerpudeckue QyHKIHH 2 JI1.1 J11.2J12.1
MPOU3BOJILHOIO YIiIa, yncia. OCHOBHbIE J2.2
TPUTOHOMETPHUIECKUE TOXKAeCTBa. Pagnannas 21
U rpajycHas Mepa yria. [IoBopoT Touku
BOKPYT Hadaja KoopauHaT. OnpeneneHus
TPUTOHOMETPpHUECKUX QyHKUUH. 3HaKH
TPUTOHOMETPHYECKUX (PYHKIUH 1O
4eTBepTAM. TpUroHoMeTpudeckue GpyHKIui
YIJI0B 0 U - o. /JIex/

5.2 ®DopmyIsl TPUBEEHUS, CYMMBI U pa3HOCTH 2 JIT.1 J11.2J12.1
JIBYX YTJI0B, IBOMHOTO yIJla, HOJOBUHHOTO J2.2
yria. /Jlex/ 21

5.3 IIpeoGpa3oBaHus TPUTOHOMETPUIECKUX 2 JIT.1 J11.2J12.1
BeIpaxxeHui /TIp/ J2.2

5.4 Tema 5.2 TpuroHomeTpudeckue QyHKIUH, HX 2 JI1.1 JI1.2J12.1
rpaduku. OYHKIHH, KX CBOHCTBA U IPapUKH. J12.2
IIpeobOpa3zoBanue rpadgukoB €]
TpUroHOMeTpHYecKuX QyHKuuit. OOpaTHBIE
TpuUronomeTpuueckue GyHkmu. /JIex/

5.5 TpuroHomerpuyeckue PyHKIHH, HX 2 JIL.1 J11.2J12.1
rpaduky. OyHKIHMH, X CBOICTBA U rpaduKy. J2.2
IIpeobpa3zoBanue rpaduxoB 21
TpuronoMeTpuueckux Gpynkuuii. O6paTHbIC
Tpuronometpudeckue Gyskmu. /I1p/

5.6 Tema 5.3 Tpuronomerpudeckue ypaBHEHHS U 2 JI1.1 J11.2J12.1
HepaBeHcTBa. [Ipocretimme J12.2
TPUTOHOMETPUUYECKUE YPABHEHHS U €]
HepaBeHcTBa. /JIex/

5.7 VYpaBHEeHUsI, CBOAAILIUECS K KBAJPATHBIM, 2 JIT.1 J11.2J12.1
pelaeMble Pa3loKECHUEM Ha MHOXKHTEIH, 2.2
onHOopoaHkie. /Jlek/ 21




5.8 [TpakTudeckue 3aHATHS C JI1.1 J11.2J12.1
npodeccuoHanbHO-OPUEHTUPOBAHHBIM 2.2
conepxxkanuem. Onucanue 21
MPON3BOJCTBEHHBIX IIPOLIECCOB C OMOIIBIO
¢yukumit u ux rpadukos. /IIp/

Pa3znea 6. IIponspoanas GpyHkuuu, ee
npuMeHeHne

6.1 Tema 6.1 IIpousBoanas Gynkuuu. IIpaBuna JI1.1 J11.2J12.1
muddepenunponanus. [lonsTue o npenene 2.2
nocuenoBaTesbHOCTH. [TonsaTne 21
Mpon3BOAHOH. [Ipon3BOIHEIE DIIEeMEHTAPHBIX
¢dyukiuit. @opmynsl audbepeHIpOBaHUSL.

[NonsTHe 0 HenpepbIBHOCTH QyHKIIMU. MeTon
uHTEpBaJIOB. /JIek/

6.2 HaxosxeHnue mpou3BOJHBIX, TIPUMEHSS JI1.1 J11.2J12.1
npaBuia ¥ Gopmysisl TudGepeHInpOBaHHUS. 2.2
Mp/ €)!

6.3 Tema 6.2 [TpakTHUeCKUE MTPUITOKCHUSI JIL.1 J11.2J12.1
pou3BOJHON. PU3NYECKUH, J2.2
TEOMETPHUECKUN CMBICI ITPOU3BOTHON 21
¢yHKIMU. YpaBHEHHE KacaTelbHOH K
rpaduKy (yHKIUH.

/J1ex/

6.4 Bo3spacranue u yobiBanue QyHKIIHH, JI1.1 J11.2J12.1
COOTBETCTBHE BO3PACTAHUS U YOBIBAaHHS 2.2
(yHKIMU 3HaKy POU3BOJHOM. 3a1a4u HA 91
MaKkCUMyM U MHHUMYM. /Jlex/

6.5 T'eomerpuueckuii 1 (PU3NIESCKUN CMBICIT JI1.1 J11.2J12.1
BTOPOH IIPOU3BOIHON. AJITOPUTM J2.2
uccienoBanus QYHKIMU B TIOCTPOCHUS ee 91
rpaduka ¢ momouisio npousBogHoi. /IIp/

6.6 (ITpodeccroHanbHOE-OPUEHTHPOBAHHOE JI1.1 J11.2J12.1
conepkanue) 3a1aun Ha HaX0XKJICHHUE J12.2
HanOOJBIIETO M HANMEHBILETO 3HAYCHUSL. 31
Mp/

Paznen 7. [lepsoobpasnas pynkuuu, ee
npuMeHeHue

7.1 Tema 7.1 IlepBooOpa3sHast pyHKIUU U JI1.1 J11.2J12.1
HeomnpeaenéHHbIi naTerpait. O3HaKOMIICHHE J12.2
C MOHATHEM HHTETpaJla U IepBOOOPa3HOM 11 €]
¢dyukrmn y=f(X). Pemenne 3amau Ha cBsI3b
nepBoOOpa3HOM U ee MPOU3BOIHOM,

BBIYHCIICHUE ITePBOOOPa3HOM IS JaHHOH
¢yukimu. Tabmauma popMys Ui HaXOXKISHUS
nepBooOpa3HbIX. M3ydeHne npasuiia
BBIYHCIICHUS IEpBOOOpa3Hoii. /JIek/
7.2 IlepBooGpaznas ¢pyuxuuu. /IIp/ JI1.1 J11.2J12.1
J2.2

7.3 Heonpenenénnsrit uarerpan. [pasuna JIT.1 J11.2J12.1
uHTerpuposanus. /IIp/ J2.2

7.4 Tema 7.2 OnpenenéHHbIi HHTETPAT U €TO JI1.1 J11.2J12.1
MPAaKTUYECKOe PUIIOKEHHE. 3a/1auH, 2.2
MPUBOJAIINE K MOHATUIO ONPEAEICHHOTO €]

UHTErpaa — O BEIYMCICHUH III0ILAaAU
KPUBOJIMHEHHOM Tpanenuy, o nepeMereHun
ToukH. [ToHsATHE ONpeIeNEHHOr0 UHTETpaa.
T'eomeTprueckuii U Gunueckuii CMbICT
ompezeneHHoro uurerpana. dopmyina
Herorona— Jleitbnuna. Inomans
KPHUBOJIMHEHHOHN Tpanenud. /JIex/




7.5

Beruncienue onpeneneHHbIX HHTETPaJIoB.
IInomanp KpUBOJIMHENHON Tpanenuy.
(ITpodeccroHanbHOE-OPUEHTUPOBAHHOE
coxeprkanue) Pemenue 3agay Ha IpUMEeHEHNE
MHTErpaJia JUIs BBIYUCIICHUS (PU3NUECKUX
BENMUUH U 1iomaae. [Ipumenenue
nepBooOpa3HOi QYHKIMH B 33/1a4ax
npod.HanpasineHHocTH. /TIp/

JI1.1 J11.2J12.1
2.2
Ol

Pa3nen 8. DieMeHTHI Teopuu
BEPOATHOCTEH M MaTeMaTH4YECKOM
CTATHCTUKH

8.1

Tema 8.1 OcHOBHBIE (HOPMYJIIBI
KOMOWHATOPHKH, CTATHCTHKH M TEOPUH
BEPOATHOCTEH. DlIeMEHThl KOMOUHATOPUKYU U
TEOPUH BEPOATHOCTEH: OCHOBHbIE TIOHSATHS
koMOuHaTOpUKU. COOBITHE, BEPOSITHOCTD
coObITus. CloykeHue M yMHOXKEHHE
BEPOSATHOCTEN.
(TTpodeccroHanbHOE-OPUEHTUPOBAHHOE
conepxkanue) Pemenue 3aga4 Ha
oIpeeNeHre KIacCHIECKOH BEPOSTHOCTH.
BeposTHOCTE B IpodecCHOHANBHBIX 3aJa4ax.
/JTex/

JI1.1 J11.2J12.1
J2.2
€]

8.2

Tema 8.2 JluckperHas cirydaiiHas BEJIMYMHA,
3aKOH ee paclpeieNieHns. 3a1aun
MaTeMaTHYECKON CTaTUCTUKU. Buipl
ciryyaiiHbix BenmunH. OnpezaeneHue
JIMCKPETHOM cITydaifHOW BETMYUHBL. 3aKOH
pacrpeeseHus JUCKPETHON CITy4aiiHON
BeNIMYUHEL. Ee 4ncinoBbie XapaKTepHCTHKY.
IlepBuunas 0OpaboTKa CTATUCTHYECKUX
JaHHBIX. YNCIIOBBIE XapaKTePUCTUKU
(cpennee apupmeTHyecKoe, MeIMaHa,
pa3max, qucnepens). Pabora ¢ Tabnunamy,
rpadukamu, JUarpaMMamMu.
(ITpodeccronansHOE-OPHEHTUPOBAHHOE
conepxkanue) [IpencraBieHne JaHHBIX.
3agaun MaTeMaTHIECKOH CTaTHCTUKH B
npodeccuoHanbHON fesTeNnbHOCTH. /JIex/

JI1.1 J11.2J12.1
2.2
31

Pa3nen 9. [IpsiMble U NMJIOCKOCTH B
NPOCTPAHCTBE

9.1

Tema 9.1 OCHOBHBIE IIOHATHUS CTEPEOMETPUH.
Pacnonoxxenue npsAMBIX U INIOCKOCTEH B
npoctpanctse. 1. [Ipeamer crepeomeTpuu.
OCHOBHBIC MTOHATHUS. AKCHOMBI
CTEPEOMETPHH U CIECJCTBUS U3 HUX.
Ilepecekaromuecs, napauieiabHble U
CKpeIIUBAIOIINECs NPsIMbIE. YTOI MEXAY
MPSAMBIMHU B ITPOCTPAHCTBE.
IepnenankyIspHOCTH MPAMBIX. /JIex/

JI1.1 J11.2J12.1
2.2
€]

9.2

PemieHne 3a1a4 Ha B3aMMHOE PaCIOJIOKEHUE
TPSIMBIX, IPSAMBIX | Tockocteid. /TIp/

JI1.1 J11.2J12.1
J2.2
€]

9.3

Tema 9.2 [lapannensHOCTh B IPOCTPAHCTBE.
ITapannensHOCTh MPSIMOM U MIIOCKOCTH.
Omnpenenenue. [Ipuznak. CoicTBa.
ITapannensHOCTB MIOCKOCTEN. OTipeneneHue.
IIpuznak. CoiictBa. Tetpasrap u ero
aneMeHThl. [lapannenenunen u ero
a1eMeHThl. CBOHCTBA MPOTHBOIOJIOKHBIX
rpaHell ¥ [uaroHanei napauiesenunesa.
/JTex/

JI1.1 J11.2J12.1
J2.2
€]




9.4 Pemienne  3amad o TeMe mapauieibHOCTh JI1.1 J11.2J12.1
miockoctei. /Ip/ 2.2

€)|

9.5 Tema 9.3 [lepneHIUKYISIPHOCTH B JI1.1J11.2J12.1
npocTtpancTse. [lepneHanKymsipHOCTD J12.2
npsmbIx. [TapaniensHbie TpsiMbIe, €]
HEePIEeHIUKYISIPHBIE K TUIOCKOCTH. [Ipr3HaK
NEPIEHIUKYISPHOCTH MPSIMOM U IJIOCKOCTH.

[lepenaukynsip u HaKJIOHHBEIE. Teopema o
TpEeX MepIeHIUKYIApax. YTod MexXIy
MPSIMOM M TTIOCKOCTBIO. YTOI MEXITY
IUIOCKOCTSIMU. [lepreHaAnKyIsapHOCTD
IUIOCKOCTEH. PaccTosiHus B mpoCcTpaHCTBe.
/J1ex/

9.6 [IpsiMble ¥ IIIOCKOCTH B MPOCTPAHCTBE. JI1.1J11.2J12.1
[IpsiMble ¥ MIIOCKOCTH B pEIICHUN J12.2
IPaKTUKO-OPUEHTUPOBAHHBIX 3aaad. /IIp/ €]

9.7 Tema 9.4 JlekapTOBBI KOOPMHATHI B JI1.1 J11.2J12.1
MPOCTPAHCTBE. J12.2
Tema 9.5 BekTopsl B IPOCTpaHCTBE. 31
CroxeHre 1 BEIYUTAHHE BEKTOPOB.

YMHOXEHHUE BEKTOpa Ha YUCIIO. YTOJI MEXIY
BekTopamu. CKaJIIpHOE IPOU3BEICHUE
BEKTOPOB.
(ITpodheccroHanbHOE-OPUEHTUPOBAHHOE
conepxkanue) KoopauHaTe! 1 BEKTOPBI PU
pelICHUN TPUKIIAAHBIX 3a1a4. /JIex/

Pa3nen 10. MHOrorpanHUKH U TeJia
BpalleHst

10.1 Tema 10.1 MHOTOrpaHHUKH M UX CBOHCTBA. JI1.1 J11.2J12.1
Bepuunsl, pebpa, rpaHu MHOTOTPaHHHUKA. J2.2
IIpu3ma (HakITOHHAS, IPSIMAst, TPABUIIbHAS ) U 21
e€ sneMeHTsl, ceuenus. [lapannenenumnen.

CBoOJiCTBa NIPSIMOYTOJIBHOTO
napamtenenunena. Kyo. /Jlex/

10.2 IIupamuna u e€ snementsl. [IpaBunbHas JI1.1 J11.2J12.1
nvpamuga. Y ceueHHas nupamua. [nomans J12.2
MOBEPXHOCTH MHOTOTPaHHUKOB. €]
Ipocreiimme KOMOMHAIINE MHOTOTPAaHHUKOB.

Brluncienne 31eMeHTOB IPOCTPAHCTBEHHBIX
¢duryp (pébpa, TMaroHau, yribl).
IIpaBubHBIE MHOTOTPaHHUKY. /JIeK/

10.3 MHororpannuku. [1101maas noBepXHOCTH JI1.1 J11.2J12.1
MHororpanHukoB. [Tpusma. /Tlp/ 2.2

€]

10.4 Mpmuororpannuku. [Tnomans noBepxHoCcTH JI1.1 J11.2J12.1
MHoOTorpanHuKoB. [Tupamuna /I1p/ 2.2

€]

10.5 (ITpodeccnonansHOE-OpUEHTUPOBAHHOE JI1.1 J11.2J12.1
conepxanue) [lonsitue o cummeTpun B J12.2
HpOCTpaHCTBE (LCHTpaNbHAs, OCEBas, €]
3epkasibHast). O600IIeHe peACcTaBIeHHH O
MPaBUJILHBIX MHOTOIPAaHHUKAX (TETpasp,

Ky0, OKTasIp, JOAEKAdP, UKOCAdP).
IIpumeps! cummerpuii B npodeccun. /TIp/

10.6 Tema 10.2 Tena BpaleHus U UX CBOMCTBA. JI1.1 J11.2J12.1
Hummaap, KoHyC, UX pa3BepTKU U CEUEHUSL. J12.2
Cdepa u map. /Jlex/ 21




10.7 Pemienue 3amau o TeMe HWIMHAP, KOHYC. 2 2 JI1.1 J11.2J12.1

Pemenue 3aga4 no reme cdepa u map. /Ilp/ 2.2
o1
10.8 Tema 10.3 TInomaan noBepxHOCTEH U 2 2 JI1.1J11.2J12.1
00BEMBbI MHOTOTPAHHUKOB, TEJ BPAIICHHSL. J12.2
O0BEM PSAMOYTONBHOIO MapauleleNuIea. €]

O6bem ky0a. OObEeMBbI IPSMOI TIPU3MBI U
rHApa. OObeMbl TUPaMUJIBI U KOHYCA.
O6wem mapa. [Togobue Ten. OTHOIICHHS
IIomazei NoBepXHOCTeH 1 00bEMOB
Nnomo0HBIX Teu. /JIex/

10.9 Haxoxnenne o6bemMa npsMOyroJisHOro 2 2 JI1.1J11.2J12.1
napajieNenumnea, Kyoa, mpsaMoi Mpu3Mbl 1 J12.2
munuHpa. /Ip/ 21

10.10 |HaxoxxzaeHne oObeMa NHpaMUABI H KOHYCA. 2 2 JI1.1J11.2J12.1
Brrunciienue oobeMa mapa u riomaan J12.2
coepsr. /Tlp/ 31

10.11  |(IlpodeccuonanbHOE-OpUEHTHPOBAHHOE 2 2 JI1.1J11.2J12.1
conepxkanue) [lnomiaau u 00beMbI B J12.2
IpUKJIAJHBIX 3aJauax. Pacyer oobema 31

BMECTHMOCTH BEILIECTB.
Pemienue 3a1a4 Ha COOTHOIICHUS TUIOILAICH
MOBEPXHOCTEH M 00BEMOB MOOOHBIX TEII.

Mp/
10.12  |CamoctosrensHas padota /Cp/ 2 62 JI1.1J11.2J12.1
2.2
31
10.13  |Ox3amen 2 6 JI1.1J11.2J12.1
2.2
01

5. ®OHJ OHEHOYHBIX CPEJACTB

5.1. (I)OH)I OIICHOYHBIX CPEACTB AJIl MIPOBEACHUSA l'[pOMe)KyTO'—lHOﬁ arrecraumn

IMpoMexxyTodHas aTTecTalys NPOXoIuT B hopme 3k3ameHa. IlepeueHb BOIPOCOB K 9K3aMEHY:

1. Ompenenenye LENbIX U PALUOHATBHBIX, 1EHCTBUTEIBHBIX YHCEI

2. Ilpubnmwkénnble Beraucnenus. [TpubnmkéHnoe 3Ha4eHUE BETMYMHB] M HOTPELIHOCTH IPUOIKEHUI.

3. Onpenenenue KOMILIEKCHOro 4yucia. ClioxkeHne KOMIUIEKCHBIX YHUCell. Y MHOXKEHHE U A€I€HHE KOMIITIEKCHBIX YHCEl

4. I'eomeTpuyeckoe NpeacTaBIeHNe KOMIIJIEKCHBIX YUCET

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

6. Onpenenenue norapupma, AECITUYHOTO M HATYPAIBHOTO Jiorapudma. 3arnuch OCHOBHOTO JiorapuMuieckoro Toxaecrsa. CBoHCTBa
norapumos. [lepexon kK HOBOMY OCHOBAHHIO

7. IIpeoOpazoBaHne palMoOHAIbHBIX, HPPALMOHAIBHBIX, CTENIEHHBIX, TOKa3aTe/IbHbIX, TOTapU(PMUIECKUX BBIPAKEHHH.

8. Onpenenenue paguaHHON MepI YIla, CHHYCa, KOCHHYCa, TAHI€HCa U KOTaHTeHca yuciia. BpamarensHoe aBumwxeHue. Yucnopas OKpYKHOCTb
9. 3HayeHus TpUroHOMeTpUIeckux (yHKIMi 11 yriaos 30°, 45°, 60°, 90°

10. OCHOBHBIE TPHUTOHOMETPHYECKHE TOXKIECCTBA, (POPMYI IPHBEIACHUS.

11. 3anuce hopmyn cuHyca 1 KOCHHYca IBOHHOTO yria; (opMyJ IOJOBHHHOTO yIiia

12. 3anuce GopMyi1 cuHyca, KOCHHYCa U TAHI'€HCA CYMMBI U Pa3HOCTH ABYX YIJIOB

13. IIpeoOpa3zoBanust CyMMBI TPUTOHOMETPUUECKUX (DYHKIMH B IPOU3BEACHHE U IIPOU3BEICHUS B CYMMY. BBIpakeHHEe TPUTOHOMETPHUUECKUX
(GyHKIMH Yepe3 TaHreHC IOJIOBUHHOTO apryMeHTa

14. @yukuus y = SiN X 1 y = c0S X, ©X OCHOBHbIE CBOMCTBA 1 rpaduku. OyHkuun y = tg X, y = ctg X, ux cBoiicrsa u rpaduku

15. Onpenenenue apkCuHyca, apKKOCUHYca, apKTaHTreHca yKcia. Pemenne npocreiimx TpUroHoMeTpUIECKUX ypaBHEHU I

16. Pemenue npocTeHIINX TPUTOHOMETPHYECKUX HEPABEHCTB

17. Onpenenenne pynxunu. Haxoxnenue 3Hauennid pynknuu. Iloctpoenue rpaduKoB JMHEHHON, KBaApaTUIHON HYHKIHH.

18. IToxasarenbHas GyHKIWs, ee cBorcTBa [TocTpoeHne rpaduka moka3aTeIbHOHN (HyHKIIH

19. Jlorapudmuueckas GyHkius, ee cBoiicTa. [loctpoeHne rpadukoB JorapudMuaecKkux GyHKIH.

20. Omnpenenenne TPOM3BOTHON (QyHKINH, € TeOMETPUIECKOTO U (DI3HIEcKOro cMbicia. Vizydenne npasun u Gpopmyn auddepeHnmpoBanns
OCHOBHBIX 2JIEMEHTapPHBIX (YHKI[HI

21. Onpenenenue BTOpoi MPOU3BOAHOM, €€ TEOMETPUUIECKOr0 U (PU3MYECKOr0 CMbICIA. BhruncieHue npou3BoIHOM 0O0paTHO U Cl0XKHOM
GbyHKIUH




22. BoiBoI ypaBHEHHUs KacaTenbHOU. [[puMeHeHre MPOU3BOIHOM K UCCICIOBaHUIO (DYHKIMIA ¥ TOCTPOCHHIO TPa@UKOB

23. Ompenenenue nepBooOpa3HOii, HEOIIPEIEIIEHHOTO U OIIPEIeNICHHOT0 HHTErpaia

24. TIpuMeHeHre OnpeAeIeHHOTO HHTErpaa Uil Hax0XIeHHs IUIOIIaAn KpUBoJIMHeHOM Tpaneunu. ®opmyna Hetorona— JleiiOHuna
25. 'eomeTpudecKuii CMBIC OIPEAEICHHOT0 HHTETpaia. Beraucienne miomaaei KpuBOJINHEHHBIX TPaeiid.

26. Penienne panroHanbHBIX U UPPALMOHAIBHBIX YPAaBHEHUH U CHCTEM.

27. PellieHne MoKa3aTeNbHbIX U JIOTapu(MHUECKIX YPABHEHUH U CHCTEM.

28. PanmoHaspHbIe U UppaLMOHANIBHBIE, [TOKa3aTeNbHbIC U JorapugmMuieckue HepaBeHCTBa. OCHOBHbIE IPUEMBI UX PEILICHHUS.

29. Pemenrie TpUroHOMETPUIECKUAX YPAaBHEHUN U CHCTEM, HEPABEHCTB.

30. OcHOBHbIE OHATH KOMOMHATOpUKH. Pazmeenus, nepectanoBky, coyetanus. @opmyna 6uHoma Hetorona. ColicTBa OMHOMHHAIBHBIX
koddduruento. Tpeyronpuuk [Tackamns.

31. CoObiTHE, BEpOSTHOCTH COOBITHS, CJI0KEHUE U YMHOXKEHHUE BeposiTHOCTE!. [loHaTHe He3aBuCUMOCTH coObITHil. JluckpeTHas ciydaiiHas
BEJIMUMHA, 3aKOH €€ paclpeeeH s, YHCIOBbIe XapaKTePUCTHKH AUCKPETHON ciydaiHol BeananHbI. [IoHsATHE 0 3aK0HE OOJIBIINX YHCEI.
32. PacnionoxeHue NpsMBbIX U IJIOCKOCTEH B POCTPAHCTBE.

33. IapannenbHOCTh MPSIMBIX B MpOcTpancTBe. [lapamienbHOCTh MPSMOH U TIOCKOCTH.

34. [apannenbHOCTb IIOCKOCTEH

35. Ky0 u ero ceueHus. YTos MExXIy IBYMS IPSIMBIMHU. YTOJ MEXKAY MPSIMOH U IIIOCKOCTHIO

36. [leprieHIUKYISPHOCTH MPSIMBIX B IpOCTpaHcTBe. [leprneHuKyIIpHOCTh NPSIMOIl U TIIOCKOCTH

37. Teopema o Tpex nmepneHauKyIspax. JAByrpanusnii yroi. IlepneHAnKYyIIpHOCTD MIOCKOCTEH

38. BriBoJ ypaBHEHUIl cdepbl, INIOCKOCTH U MPSMOI

39. Onpenenenue QyHKIMHU, €€ 00JIACTH ONPEICTICHNS M MHOXECTBa 3HaYeHUH; rpaduka Gyukiun. [loctpoenue rpadukoB GyHKIHA,
3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMU

40. 3anmch CBOWCTB (DYHKIIMU: MOHOTOHHOCTB, Y€THOCTh, HEYETHOCTh, OTPAaHUIEHHOCTD, IEPUOJUIHOCTE. HaxoxIeHrne TPOMEKYTKOB
BO3pacTaHus U yObIBaHUS, HAUOOJBIIETO U HAMMEHBLIETO 3HAUYEHHSI, TOYEK SKCTpEMyMa

41. Onpenenenue oOpatHbIX (yHkuuil. Haxoxaenue obnactu onpeneneHus U 001acTH 3HaueHuit o0parHoii GpyHkimu. [Toctpoenue rpaduka
o0OpaTHON (yHKLUH

42. TIpeoOpa3zoBanue rpagukos. Pemenne ypaBHeHu rpaduyeckuM crocodom. PelieHrne HepaBeHCTB rpadHuecKUM CIIOCOOOM.

43. OnpeneneHre MHOTOIPaHHHUKA U €70 OCHOBHBIX 2JIeMEHTOB. OlpesieneHne U IOCTPOeHUE NPpsAMOil U HaKJIOHHOH npu3Mel. Onpenenexue
MPaBUIIEHOM MPU3MBI

44. Ompenenenre U NOCTPOCHUE Mapasuiesienunesa, Kyoa

45. CumMeTpun B KyOe, B mapajvienenumnee, B mpusMe u nupamue. [loctpoenne cedeHus Kyoa, MpU3Mbl H MTUPAMHIBI

46. OmpeneneHre U NOCTPOCHUE MMUPAMUJIBL, TIPAaBUIILHON MUPAMUIBl YCEUCHHOM MUPaMHIbI, TETPadapa

47. TlpaBunbHBIC MHOTOTpaHHUKH. [IpeicTaBiIeHNE O IPABUIBHBIX MHOTOTPaHHHUKAX (TeTpasp, Ky0, OKTadap, JOACKadAp U HKOCAIP)
48. Omnpenencuue u rpadguueckoe n3oopaxkeHue: cepsl, neHTpa chepsl, paguyca chepsl, Auamerpa cheps

49. Onpenenenue u rpaduueckoe n300pakeHue: Mmapa, LEHTpa L1apa, pajuyca lapa, AuamMerpa mapa

50. YpaBHeHHUE cdepbl, BHIBOJ ypaBHEHHs chephl B MPSIMOYTOIBHON CUCTEME KOOPAUHAT

51. B3auMHoe pacnonoxeHue cepsl ¥ INIOCKOCTH: HE UMEIOT OOLIMX TOYEK, UMEIOT MHOXKECTBO OOIIMX TOYEK, OJTHA 00IIast TOUKa.
I'padmueckoe nzodpaxkeHue

52. KacarenbHas INIOCKOCTB K cepe: Teopema, 10Ka3aTenbCTBO, 00paTHas TeopemMa

53. Inowmanb cheps

54. Onpenenenue kacaTenbHo kK cdepe, TOUKH KacaHHs

55. B3arMHOE pacroyioKeHHe IpsMOon U cephbl

56. lllapoBoii cerMeHT

57. lllapoBoii cexTop

58. lapoBoii cioit

59. Omnpenenenue u rpadpuueckoe H300pakeHne: IIIHHAPA, 00Pa3YIONIMX HIIIHHAPA, OCH LFIMHIPa, OCHOBAHUH LIMIIMHIPA, BBICOTHI
LWIMHAPA, pajuyca, T1aMeTpa UIMHADA.

60. Ompenenenre u rpadpuueckoe U300paKeHUe: 0CEBOTO CEUCHUSI, CEUECHHS IIFIMHPA MEPIEHINKYIIPHOI K OCH TUIOCKOCTBIO.

61. IIpsimMoii KpyroBoi HUIHHLIP.

62. Pa3zBepTka O0KOBOW TOBEPXHOCTH LIWIHHIPA.

63. ®opmyna miomaa 60KOBOH MOBEPXHOCTH LIUJIMHApPA.

64. ®opmyna TUIONIAAH TTOJTHOM MOBEPXHOCTH IMINHIPA

65. Onpexenenue u rpaguueckoe n300pakeHne: KoHyca, 00pa3yroluX KOHyca, OCH KOHyca, OCHOBaHHs KOHYCa, BEPIIMHBI KOHYca, OOKOBOMH
MOBEPXHOCTH KOHYCA, BHICOTHI KOHYCA, CEYCHUsI KOHYCa.

66. OnpezesneHue 6OKOBOM, MOJHOW MOBEPXHOCTH KOHYCa, popMyiia HaXOKACHUS IJIOIA I OOKOBOM, TOJHON MOBEPXHOCTH KOHYCA.

67. Onpenenenue u rpadpuyeckoe H300paXkeHHe: YCEUSHHOT0 KOHYCa, OCHOBAaHUH YCEUSeHHOTO KOHYCA, BRICOTHI YCEYEHHOT0 KOHYCa, O0KOBOA
MIOBEPXHOCTH YCEYEHHOT0 KOHYCa, 00pa3yIoINX yCeUeHHOTO KOHYca.

68. Onpexnenenue OOKOBOM, MOJHON MOBEPXHOCTH YCEUEHHOTO KOHYCa, (hOpMyIia HAXOXKIEHHS IO OOKOBOM, IOJIHOM NOBEPXHOCTH
YCEUEHHOTO KOHyca

69. Berancnenne oo6bemMa Kyda, MpsIMOYTOJIBHOTO MapauIesiene a, TPH3MbI, HUITHHIpA

70. Beruucnenue oobemMa mupaMuibl, KOHyca, IIapa.

71. Beruucnenue mioMaan MOBEPXHOCTH IITHHAPA, KOHYca, chepsl.

72. JlekapToBa cucTeMa KOOpAHHAT Ha MIocKocTH. OmnpeeseHne BeKTopa, MOIyJIsl BEKTOpa.

73. PaBeHcTBO BekTOpOB. Cll0’KEHUE BEKTOPOB. Y MHOKEHHE BEKTOPa Ha YHCIIO.

74. Pa3noxeHue BEKTOpa 10 HanpasieHHsM. OTpeleneHne yriia MeXIy IBYMs BEKTOPaMU.

75. BoruuciieHue KOOpJUHAT BEKTOPA, CKASIPHOTO IPOU3BEACHUS BEKTOPOB.

76. PaznoxeHnue BeKTopa 110 KOOpAWHATHBIM BEeKTOpaM. BBeneHue popMyIbl paccTOSHUS MEXTy ABYMS TOUKAMH.

5.2. ®oHx OLIEHOYHBIX CpeacTB AJisl MPOBEACHUA TEKYIEro KOHTPOJIA




Ipencrasnen B [Ipunoxenuu 1 x paboueit mporpaMMe TUCHUATUIAHBI

6. YHEBHO-METOJUMYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHHUE JTUCHHUIIJIMHBI (MOAY JISA)

6.1. Pexomenayemas autepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTODHI, 3arnaBue H3patenscTBO, IO Konuu-Bo
JI1.1 |H.B.BoromosioB Anrebpa u Hayasa aHaIHu3a: yaeOHoe IOpaiit, 2022 https://urait.ru/bcode/489977 -
mocodue It CpeaHero HEOrPaHHYCHHBIN TOCTYII
HpO(beCCI/IOHaJILHOFO 06pa3013aH1/151 3apCTUCTPUPOBAHHBIM I10JIb30BATCIISIM
JI1.2 |B. A.T'yceB T'eometpust: yaeOHOe mocobue st cpeanero |FOpaiir, 2022 https://urait.ru/bcode/489977 -
W. b. Koxyxos po¢eCCHOHANBEHOTO 00pa30BaHHUS HEOTPaHUYCHHBIN JIOCTYII
A. A. Tlpoxodres 3aperuCTPUPOBAHHBIM MOJIb30BATEISIM
6.1.2. JlononHuTeIbHAS JUTEPATYpPa
ABTOpBI, 3arnasue W3 narenscTBo, T01 Komnuu-Bo
JI2.1 |Boromoios H. B. Anre6pa 1 Havasa aHanu3a: yqeOHuK 1 co  |FOpaiit, 2021 https://urait.ru/bcode/469825-
HEOrPaHHYEHHBIN TOCTYII
3aperHCTPUPOBAHHBIM MOJIB30BATEIISIM
JI2.2 |Boromonos H. B. Teomerpust: yaeOHOE TTOCOOME ISt HOpaiit, 2022 https://urait.ru/bcode/489978-

cpenHero npohecCHOHAIBLHOTO
o00pa3oBaHUA

HEOrpaHUYEHHBIN 10CTYTI
3aperucTpUPOBAHHBIM I10JIb30BATEIIAM

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTu « AHTEepHET»

01 |O6pa3OBaTeﬂLHLII7I HopTall IS MOJrOTOBKU K 9K3aMeHaM II0 MpoUIbHOM 1 6a30BOH MaTeMaTuke

6.3. [lepeyenb MporpaMMHOro odecrneyeHust

6.3.1

Wnrepret-6paysep - Chromium

6.3.2

OducHernit maker - LibreOffice

6.4 IlepeuyeHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.4.1

CIIC KoncynsrantlLnroc - http://www.consultant.ru/

6.4.2

Tapanr - https://garant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1

ITomemenust 4715 MPOBEAEHHS BCEX BUAOB PadOT, IPEIyCMOTPEHHBIX YUCOHBIM IUIAHOM, YKOMIIEKTOBAHBI HEOOXOAUMOI
CIIeNINATIN3UPOBAHHON yaeOHOH MeOeNbI0 M TEXHHIECKHMH CPEACTBAMU O0yICHNS.

8. METOAUYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO/LY JIS)

Meroaudeckue ykazaHUs 10 OCBOSHHIO AUCIUIUIMHEI IpecTaBieHsl B [Ipunoxkenuu 2 k paboueii nporpaMMe AUCHUILIHHEL



https://urait.ru/bcode/489977
https://urait.ru/bcode/489977
https://urait.ru/bcode/469825-
https://urait.ru/bcode/489978-
http://www.consultant.ru/

Ipunoxenune 1

®OH/J, OEHOYHbBIX CPEJICTB

OYVYII1.03 MaTemaTuka

1. Onucanue noka3aresieil U KpUTepUEB OLIEHNBAHUS KOMIIETEHI[UI HA PA3JIMYHBIX ITANaxX X

(opMupoBanus, onucaHue MKAJ OLEeHUBAHUSA

1.1 Iloka3arenu u KPpUTCPpHU OLICHHBAHUA KOMIICTCHITUI:

YV ]I, cocTapnstoniue
KOMIICTCHITHIO

ITokazarenu
OLIEHMBAHUS

Kpurepun onennBanus

CpenctBa
OLICHUBAHUS

3HaTh:

- OCHOBHBIC TIOHSTHS, UICU H
METO/TBI anredpsI 171
MaTeMaTHYECKOT0 aHaJIN3a;

- OCHOBHBIE ITOHATHSI O IMJIOCKUX
u MIPOCTPAHCTBEHHBIX
reOMEeTpHUYECKUX (PUTYpax, UX
OCHOBHBIX CBOMCTBAX;

- O Iponeccax u sABJICHUAX,
HUMEIOIIUX BEPOSITHOCTHBII
XapakTep, O CTaTUCTUYECKUX
3aKOHOMEPHOCTSAX B peabHOM
Mupe, 00 OCHOBHBIX MOHSITHUSIX
3JIEMEHTApHON TEopun

BEPOSITHOCTEM.

CdopmupoBaBuiuecs

CHCTEeMATHYEeCKHe 3HAHUA 00
OCHOBHBIX TOHATHUAX, HICSIX U
MeToJ1axX anreOpsl u
MaTEeMaTHYECKOTO aHAIH3a; 00
OCHOBHBIX ITOHITHAX O TUIOCKUX
u MIPOCTPAHCTBEHHBIX
TeOMEeTpPHUECKUX (purypax, ux
OCHOBHBIX CBOMCTBaX;

0 TIpoleccax U SBICHUSX,
UMEIOIITIX BEPOATHOCTHBIN
XapakTep,

3aKOHOMEPHOCTAX B pC€ajlbHOM

0 CTaTUCTHYCCKUX

MHDE, 00 OCHOBHBIX ITOHSITHUSAX
3JIIEMEHTAPHON TEOpUU

BEPOSITHOCTEH.

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

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

IIOHATHAX

pearbHOM MHUpE,
OCHOBHBIX
3JIEMEHTAPHON Teopun

BEPOSITHOCTEM.

T1-T18,
113 (1-14)

Ymern:

- pemare 3amadd anredpsl U
Hayasl aHaJIN3a, TeOMETPHN;

- peuiaTtb CTaHAapTHBIMU
HpI/IéMaMI/I paovoOHaJIbHBIC U
UppanroHajIbHbIE,
OKa3arelibHble,  CTEIEHHBIE,
TPUTOHOMETPHUYECKHE

YpaBHCHUSA W HCPABCHCTBA, UX

CHCTEMBI;
- [pPUMEHITh  U3y4YCHHBIC
CBONCTBa T€OMETPUYECKUX
¢buryp wu  dopmynsl A
peeHus reOMETPHUYECKHX

3a/1a4 ¥ 3aja4 C MPaKTHYCCKUM
CoJIepIKaHUEM.

CdopmupoaBmmecst
cHCTeMaTHYeCcKHe  yYMeHHus
pemwath 3amadud  anreOpbl |
Hayvaj aHaJ13a, TeOMETPUH;
peuaTtb CTaHAapPTHBIMHA
npuéMaMy  palUMOHAIBHBIE |
HppaloHaIbHEIE,
MIOKa3aTeNbHbIe,  CTEIEHHbIE,
TPUTOHOMETPUUECKHE

YpaBHECHUA U HEPABCHCTBaA, UX

CHCTEMBI; IIPUMEHSATH
HU3y4CHHBIE CBOMCTBa
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
UppaOHANBHBIE,
MOKa3areyibHbIE, CTEIECHHBIE,
TPUTOHOMETPUUECKHE

YpaBHEHUA U HEPABCHCTBA, UX

CHCTEMBI; MIPUMEHATh
W3yYEHHBIE CBOICTBa
reoMeTpudeckux ¢Guryp u
dbopMynbl s peleHHs
TEOMETPUYECKUX 33Jady U
3aJa4 = C  TMPaKTHYECKUM
COJEPKAHUEM.

T1-T18,
T3 (1-14)




Baanern:

- BJIaJCHHC METOJaMU
JIOKA3aTeIbCTB M AITOPUTMOB
yMEHUE

peuicHus, nux

TIPUMEHSTD, MIPOBOIUTH
JOKa3aTeNbHbIe PACCYKICHHS B
XOJIe PEIlICHUS 3a/1a4;

— BIIaJICHHE

npueMamMmu

CTaHIaPTHBIMH
perieHus
paoHaIbHBIX u
HppariOHATbHBIX,
[OKA3aTeNbHbIX, CTENEHHBIX,
TPUTOHOMETPHYECKUX
YpaBHEHUII U HEPaBEHCTB, UX
CHUCTEM; HCIIOJIb30BaHNe
TOTOBBIX KOMITBIOTEPHBIX
[porpaMM, B TOM 4HCIE I
MTOWCKA

NyTH peIeHus |

WJUTIOCTPALIAN peueHus
YPAaBHEHUI U HEPABEHCTB;

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

OCHOBHBIX CBOMCTBAX;

CdopmupoBaBmmecs

CHCTEMATHYECKHE BJIAJICHUS
METOJaMH  JIOKa3aTeNbCTB U
JITOPUTMOB PEIICHUS, YMCHHE
WX TPUMEHSATh, IPOBOAHTH
JTIOKa3aTeNIbHbIE PACCYKICHHS B
XOJIe pelIeHus 3a1a4;

CTaHAapTHBIMHU IprueMaMu
pEIICHUs palMOHAJBHBIX |
WpparMOHATbHBIX,
MOKA3aTEeNbHBIX, CTENEHHBIX,
TPUTOHOMETPUYCCKUX

YpaBHEHU! W HEPaBEHCTB, WX
CHUCTEM; HCTOJIb30BaHKe
TOTOBBIX KOMITBIOTEPHBIX
MporpaMM, B TOM YHCIE IS
MyTH
WJLTIOCTPALIAN

MIOUCKa peumieHus U
peleHus
YpaBHEHUI U HEPABEHCTB;
OCHOBHBIMH  TOHSATHSIMH O
IUIOCKUX U HPOCTPAaHCTBEHHBIX
reoMeTpuyeckux (purypax, ux

OCHOBHBIX CBOMCTBAX;

YPOBCHL BJIAJCHUA
METOAaMHM JOKa3aTCJIbCTB H

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

CTaHJAPTHBIMH  TIpHEMaMH

pelIeHusl palUoOHAIBHBIX H
HUppalOHAIbHBIX,
MTOKAa3aTEeNbHBIX, CTEHNEHHBIX,
TPUTOHOMETPUUYECKUX
YPaBHEHU U HEPABEHCTB, UX
CUCTEM; HCIOJb30BaHNE
TOTOBBIX KOMITBIOTEPHBIX
MIporpaMM, B TOM YHUCIIE OIS
MoWCKa MyTH pEUIeHus |
WJUTIOCTPALAN pereHus
YpaBHEHUI U HEPABEHCTB;
OCHOBHBIMH TOHATUSAMHU O
IJIOCKHAX u
MPOCTPAaHCTBEHHBIX
reoMeTpuYecKux purypax, ux

OCHOBHBIX CBOMCTBAX;

T1-T18,
113 (1-14)

T — mecmosgvie 3adanus, 113 — npakmuyeckue 3a0aHus

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

3HAHMH, YMeHMH,

HaBBIKOB W (MJIM) ONbITA [eATEeJbHOCTH,

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

TecToBBIC 3a1aHUA:

1 cemecTp

Tect 1 «IloBTOpEeHHe Kypca MaTeMAaTHKH OCHOBHOM IIKOJIbD)

1 Bapuanr.

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

a)2 6)1 B)4 13

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

1) 2x2-32=0

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

931 60 3 530 15l

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

a)4;3;2 0)3; 2,1 B)O;1;2 1)0; 2,3

4)5(x—2)="7x+ 16

a)-11 6)12 B)-13 1) 14

XapaKkTepHu3yIOIHX

3Tallbl




5) = =12
a)0,1 6)10 B)100 1)1

3. Ykaxure PCHICHUC KAXKIO0I'0 U3 HEPABCHCTB!
1) 4(7 - 2x) < 3(4x — 2)

a) [177’ +OO) 6) [2539 +OO) B) (-OO’ 1'7] F) (-OO’ 2'3]
2)3x? -7x+2 <0
a) (0331 U [21 +e)0)[1: 6]m)(-o0; 1] D 52
=1d

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

4. PemenneM cUCTEMbI ypaBHEHUH

{xz +y%2=10
X-y =2
SIBJISIFOTCSI TTAPhI YUCEL:
a) (2;1); (-1;-2) 6) (1;3); (-1;-3) B) (3;1); (-1;-3) r) (3;4); (-3;-4)
2 BapuaHr.
1. 3HaveHue BBIpaKEHUS 0,2 +3 % - %): 226 + 2% paBHO

a) 2 6)1 B4 13

2. YKaxxuTe KopeHb (MM 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 6)3:2 B0 3 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. YKa)KI/ITe peHICHUEC KAXI0I'0 U3 HCPABCHCTB!
1) 2B3- x)< 12-5x

r) [-1;6]

8) (-00; =2]0) (-0; 3] B) (-00; 2] r) [3; +o)
2)2x% -5x-3 =0
a) (-o0; —%] U [3; +0)6) (-00; —1] U [6; +0o0) B) [_%; 3]
3) z;L—ex2 <0
x+9

2) (-00;—4,5]U(2;2)  6) (-00;—4,5]U[2; +00) B) (-4,5; 2)U (2Z; +%0) 1) (-00; —4,5)U (-2; +00)

(x? +y? =17
4. PemmenreM CUCTEMBI YpaBHCHUUN 3 1 ABJIAIOTCA Iapbl YHUCEII:
y-ox =
a) (-1;4); (-1,6; 3,8) 6) (1;4); (-1,6; -3.8) B) (1;-4); (1,6;3,8)
3 Bapwuasr.

1. 3HaueHNe BBIpAXKEHUS (% -575+ g) 55 - 15% paBHO:
a) 12 0)- 16 B) 18

r) (4;1); (3.8; 1,6)

r) -14



2. YKaxuTe KOpeHb (WA KOPHH, €CITH MX HECKOJIBKO) YPaBHEHUS:

1) 4x2-64=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; > r0; —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
2)10 6)0,1 8)0.01 r) 100

3. YKaxuTe pelieHne KaKI0r0 U3 HEPaBEHCTB:
1) 2(2-3x) =23(2x-1)

oemd OGie  wem D) 0 G
2)3x%2-5x-2<0
023 6) (oo =31 U2 +®) ) (o521 U[i+e) ) [-3;2]
35

(=5 U (0; )  6)(w;—5] U [0; +@) 8) (500U (35 +0) 1) (-00;0) U (5 +e0)

. {xz +y? =13
4. PemieHrieM cCHCTEMBI YpaBHEHUH
x-2y =—1
SIBIISTFOTCSL TIAPbI YHCEIL:
a) (1;4); (-2,4; -3,0) 0) (3:2); (-3,4; -1,2) B) (3;4); (24, -4.2) r) (2;3); (-1,2; -3,4)
4 BapuaHT.

1.3HaueHue BBIpAKEHUS (g -95+ %) 341 + 2% paBHO

a)2 0)4 B) 0 r) -2

2. YKaxuTe KOpeHb (MM KOPHH, €CIIN UX HECKOJIBKO) YPaBHEHHSI:
1) 5x2-125=0
a) 25; -25 0) 0; 25 B) 5; -5 r) 0;5
2)4x? -x=0
a) 1; " 0) 1;4 B)4; 0O r) 0; %
3) x3+ 7 x?+10x =0
a)-4;-1;0 0) -5 —2;0 B)-1;0; 2 r) —3; 0;4
4)T7(x-2)=5x+12

a) 15 0)-9 B) 11

r) 13
5) =2 =16
a)100 0) 10 B) 0.1 r) 0,01

3. Vkaxure PCHICHUC KAXKA0I'0 U3 HCPABCHCTB!
1) 52- x)<7x-26
a) [3;+c0) 0) (-o0; 1] B) (-00; 3] r) [5;
+00)
2)2x% -7x-4 >0



a) [~ 3; 4]

a)

4. PemenneM cucTemsl ypaBHeHHﬁ{

(-10; 0)u (g +oo)

SBJIAIOTCA IMApbl YUCEII:

1.
1)
2)
3)
4)

2.

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

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

3)

6) (-o0; 3] U [2 +o0)

x%+ 10X
2—-5x

0) (5;3); (-3, -5)

<0

6) (03 =10] U [0; D) m) (-00; 0)U (2; +o0)
x? +y? =25
x-y =1

B) (05 —2] U4 +®) 1)

B) (4 1) (-1, -4)

Tect 2 mo Teme: «CTeneHU H KOPHHY

Berunciure ala?.

a8
Breraucnure =t

aS

all

a—5
a—ll

Bounciure 9*372.

27

3

1

81

CpaBHHTE yuCIa 0,272 u 0,273,
<

>

HE CPaBHUTH

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

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

runepoona

mapabona

npsimast

KyOmueckas mapadoia

VYrpocTure Bhipakenue 3% x 32X x 33,
32X2+5

33x—5

33X+5

3x+5

Yemy paBHO V32,
3n

32n
32

32n
Boruuciure V492,
7

49

492

2

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

r) (0 2) U (10; +oo)

[ 4

1

;2]



4) 49*
9. Haiigute 3HaueHNE BRIPAXKCHHUS V8% « /2%,
1) 32
2) 16
3) 2
4) 64
10.Borunciure  V—27.
1) -27
2) HET pelIeHuit
3) -3
11. Tlpu KaKHX 3HAYCHHSX X UMEET 3HAYCHHE BEIPAKCHHE VX — 5.
1) x<5
2) x>5
3) x=5
4) npu M00bIX X

12. Pemmre ypaBHeHne x> = 216.
1) 46
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. CoiicTBa jJorapupmon»

1. Beruucnure log, 16.
1) 16
2) 2
31
4) 4
2. Bpranciwure logs 3.
1) 3
2)0
3)1
4) 2
1
3. Berumcnure logz 2
1) 2
2) -2
31
4) 3

logs 16
4. Brruuciure 5 .

1) 5
2) 2
3) 16
4) 1

3logg 2
5. Bemauciaure 3 .

1) 3



2) 2

3)8

4) 9

6. Haiigure X, ecnu 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 pasuo loga b + loga c?
1) loga (b +¢)

2) loga (b -c)

3) loga bc
b

4) loga €
11. Ha3zoBute obnacts onpeneneuust Gyukiwn y = logz (X - 2).
1) (0; )
2) (1;+ )
3) (=1
4) (- o; + 0)
12. Pemmte ypaBHeHue logy X = - 2.
1) 4
1
2) 4
3) -2
4) -4
13. Pemmte ypaBHenue logs (X + 2) = 1.
11
2) 3
3) -1
4) 2
14. Pemmnte HepaBeHCTBO Ig X >1.
1) x> 10
2) x<10
3) x>1
4) x>0
15. Kakoe 13 MHOKECTB SIBISETCS PEIIEHUEM HEPaBEHCTBA log (x +3) < 1.
1) (-o;-1)



3)
4)

1)
2)
3)
4)

1)
2)

2) (-o0; + )
3) (-1 +)
4) (-1;3)

1. Boruncnure logs 27.
1) 2
2) 1
3) 27
4) 3
2. Beruncnure logs 1.
1)1
2) 4
3)0
1
4) 4
3. Beruucaure logi 4.
1) 4

2) 2
3) 2

i

4) 4
logg 13
4. Brruuciure 6 .

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

5. Bwruucnure
1) 2
2) 15
3) 3
4) 9
6. Haiigure x, ecu logz 4=X.
1) 4
2) -2
3) 2
4) 1
7. Boruucaure logs l0g: 8.
1) 8
2) 3
2
1
Beruncnure 1g 5 -1g 2.
1
7
3
10
Beruncaute logs 15 — 1093 5.
1
10

152 log.53

Bapwuanr 2



3)
4)

10.

1)
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)

3
0
Yemy pasHo log, b*?
bk:
k
logab
k logab
Hazosure 06sacTh onpenenerus GyHkmuu Y = 10gos (X + 5).
(- 6; +0)
(5; + )
(-0;5)
(- ;- 5)
Pemure ypaBHenue logs X = 2.
3
36
64
6
Pemure ypasuenue logs (X - 3) = 2.
28
25
2
5
Pemme HepaBeHcTBO logs X < 2.
X<9
X<2
X<8
X<3
Kakoe u3 MHOKECTB SABIISIETCS pELIIEHHEM HEPABCHCTBA
(5; + )
(- 03 5)
(1; +0)
(-o031)

log. (x -1) > 2.



Tect 4 mo Teme: «KOCHOBBI TPUTOHOMETPHI»
Bapuanr 1

1 Onpenenure 3HaK BepakeHns cos 1559 - 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 Beraucante sin 15° - cos 15°:
11

21/2

3-1

40

6 Berauciute cos? g — sin? g:

11/2
20
31
45
7 Yupocture 2 cos? a — cos 2a:
1-1
21/2
31
40

o

1-tg ry

& Berauciure

1-1
21/2
31
40

o . 8w,
9 Hatinure 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 Hatinure 3HaueHue COS o, ecau sina = 0,6 u % <a<Tr.

12

2 -0,8

3172

40,6

12 MOryT 11 OJTHOBPEMEHHO OBITh CTIpaBeIHBbI PABEHCTRA tga = % 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-cosf

2 2cosa-cosf

31

4 cosa-cosf

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

2 140°

3 300°

4120°

17 Pemmre sin(—30°):
10

2 -4

33

41

18 Pemmre tg(—45°):
10

=

3 -1

41/2

19 Berauciure sin 900°:
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 Brraucnure sin 15°:
1 V2(v3-1)
4

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

1 cos8x
2 cosx

3 /3 cos 2x
4 —2sin6xsin2x
Bapuanr 2

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

2=0

3>0

4=1

2 Berauciute sin 759

L Yo
4




40
7 T

. . 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 Boranciaute cos* 15° — sin* 15°:
11/2

20

31

R
2

1—-cos2a+sin2a,

7 YupocTtute —!
1+cos2a+sin2a

1 sin2a

20

3tg a

4 cos2a

6tg75° .

& Berunciure ————:
1-tg?75°

1-1
243
3 -3
40

o 5
A9 Haiigure 3Hauenne 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, ecnmn 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 Haiiaure 3HaueHue SiN o, eciiu ctg @ = —3 U @ - yroia 4 4eTBepTH:
12
3
2=
10
3 310
10

4 310
10

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

202

3 0,96

41

16 Haiitu rpagychyio mepy yria 67°30':
1n

17 Pemute cos(—60°):
1
1=
2
5 _1
2
30
41
18 Pemute ctg(—30°):
1
1 =
2
23
30
4 —3
32m

19 Breruucaure cos T:

10
2 —1/2
31
41/2

20 Beruucnuts 2v/3 sin 15° cos 15°:
|

2
21

NE

3 V3
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
41/2

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 a:
1 %sin 4
2 ~(sin4 o< — sin 2 )
3 sin4 «
4 %(sin4 o + sin 2 )
27 YOpocTuTh cos 3x coS X:
1 cos8x

2 % (cos 2x — cos 4x)
3 2cos2x
2

4 % (cos 2x + cos 4x)

Tect 5 o Teme: «PyHKIMU»

1. Ilpu xakom 3HayeHun x a' =17

11

2)2

3)0

4) -1

2. Kaxkast o0yracthb onpesieneHust y moka3aTeabHON QyHKITIH?
1) (-o0;+00)

2) (0;+x)

3) (-0;0)

4) [0;+0)



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

2) yOsIBaromas

3) mapayienbHa OCH X

4) napajuienbHa OCH

4. CpaBnure uncna 32 u 373,
1)<

2) >

3)=

4) Henb3s1 CPaBHHUTH

5. Pemure ypaBaenue 3*=9
11

2)2

3)3

4)-1

6. Pemmute ypaBHeHHE (%)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. Pemure 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; +x)

4) [-2:2)

11. Pemmre ypaBHenue 3* = —9
1) 2

2) -2

3) HeT KopHe

4) 2

12. Pemute ypaBuenue 0,1* = 10
1) 10

2) 1

3) 2

4) -1

13. Haiinute o6nacTh 3HaueHuit pyHkmn y = 3% + 2



1) (—o0; +)

2) (2;4)

3) (—0;2)

4) (0; +o0)

14. Pemuth 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. Ilpu xkakoM 3Ha4eHMU X a* = i’?

1)1
2)2
3)0
4) -1
2. Kakast o065acTh 3Ha4€HHsl y IOKa3aTeNbHOW (DYHKIUH?
1) (-0 +o0)
2) (0;+)
3) (-0;0)
4) [0;+c)
3. Kakoii xapakrep y ¢pynknuu y = (0,3)7* ?
1) Bo3pacrarormas
2) yObIBatoras
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
N1
2)2
3)3
4) -1
6. Pemnre ypaBHEHME (§)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. Pemmte ypaBHenune 0,01* =1
1) 10

2) 1

3)0

4) -1

11. Haitnure o6nacts 3HaueHnit pyHkuun 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 «IIpon3BoOAHAS MHOTOYWIEHA U CTENEHM))
1 Bapuant

1. 3Hauenune mpousBoaHOM (yHKIHH Y(X) =3X — 7 pu X = 2 paBHO

a)7 0) -7 B) 3 r) -4
2. 3HaueHue mpou3BoaHON pyHkIMK Y(X) = 5x4 - 6X3 +7x i 8x + 9 nmpu x = 0 paBHO
a) -8 0) 6 B) 9 r)8
7 3
3. 3uavenue mpou3BoAHON GyHKIHUY(X) =X7 — X?+ 5x ? mpu X = 1 paBHO
a)s 0) 2 B) 4 r) 10
1
4. 3naueHue mpou3BoaHOMN QyHKIHH Y(X) = X ‘4 4xmpu X = 4 paBHO
a)4 0) 4,5 B) 5 r) 5,5
5. 3HaveHue MPOU3BOAHOM GyHKIMUY(X) = 3X 2. 2+/xmpu x = 1 paBHO
a)-5 0)5 B) 1 r)7
6. 3HaueHue Npou3BOHOM GyHKIHUY(X) =lX- 9x ? npu X = -1 paBHO
a) -8 0) -9 B) 10 r) 17
7. Kopuem ypaBuenus y'(x) = 0, ecnu y(X) = 3x 2. X + 7 ABJIAETCS YUCIO:
1 1
a) 5 6) 3 B) O r)2
8. Kopuem ypasuenus f'(X) = g'(X), eciu f(X) = X g 4;  g(x)=2x 24 6xX — 5 sBIsIETCS YMCIIO:
a)-3 0)2 B) -4 r)3
1 1
9. Kopusimu ypasaenusif' (X) + 4 = 0, eciu f(X) = 3x'+ 2x°. 6X + 3 ABNAIOTCA YMCIa:
a)l;2 0)-2;1 B)2; 3 r)-1; 2
1 1
10. Kopusimu ypasuenus f'(X) -3 =0, ecnu f(X) = 4yt 3x . x7+ 3X + 2 SBASIOTCA YHCIA:
a)0;1;2 0)-2;0;1 B)1;2;3 r) -1,0;2
2 BapuanTt
1. 3nayenne nponsBoIHOM (yHKIHHU Y(X) =9X + Snpu X = 5 paBHO
a)9 0)5 B) 14 r) 4
2. 3HayeHue Npou3BoIHOM QyHKIHH Y(X) = 3x4 + 5x3 - 10x 2y 6x - lnpu x = 0 paBHO
a)-10 0)1 B) 6 r)5
6 5
3. 3HayeHue npou3BOHOMN GyHKIMH Y(X) = % — X? +ax° mpu X = 1 paBHO
a)8 0) 4 B) - 4 r)3
1

4. 3naueHue nmpou3BoaHON QyHKIMH Y(X) = X 24 SXIpu X = - 4 paBHO
a)6 0) -4,5 B) 5 r) 4,5

5.3nauenune nponsBoIHON (yHKIMHK Y(X) = 7X g 2+/xnpu x = 1 paBHO
a)9 0) 15 B) 5 r) 14

6. 3nauenue mpou3BogHON QyHkmHH Y(X) =5 X 2. lxnpn x = -1 paBHO
a)9 0) -9 B) 4 r)5

2
7. Kopaem ypaBuenust y'(x) =0, eciu Y(X) = 6X - X SBISICTCSA YUCIIO:



1
a) 6 6) 5 g 12 )6

8. Kopuem ypaBuenust f'(X) = g'(x), ecmu f(x) = 10x" + 2x; g(x) = 6,5X2 -12x+ 1
SIBJISICTCSL YUCIIO:

a) -2 0) 4 B) 2 r) -3
1
9. Kopusmu ypasaenust f'(X) - 3 =0, ecmu f(X) = 3 X3 - 2X 2y 6X - 10sBIsIOTCS YMCIIA:
a)-1;3 0)1;5 B) -3; 4 r 1;3
1
10. Kopusimu ypasuenus f'(X) + 7 =0, ecnu f(X) = 4yt 24,5 X 2. TXSBIIAIOTCS YHCTIA:
a)2;3;9 6)0;7;-7 B)1;3;7 r)0; 3; -3

Tect 7 1o Teme: «HpOI/I?.BOI[Haﬂ MNpoUu3BE€ACHUSA U YaCTHOI'0»

1 Bapuanr.

2
1. Bee pemenns nepaBenctsa f'(X) < 0, eciu f(X) = 4X—3X , 00pa3yroT MHOXKECTBO:

N N N o B e

3 2
2. Bce pemenns Hepasenctsa f'(X) = 0, ecmm f(X) =x +3x - 45X, 00pas3yiOT MHOXECTBO:

2 53] 5 (—03]u[5i+e0) o [35] 5
3. 3HayeHne Npou3BOAHON yHKIMH Y(X) = 2v/X- EX BTouke x°= 1 paBHO
13 15
a) 18 6) 16 B) 4
4. 3HayeHHe NPOU3BOJHON GYHKIMH Y(X) = lz B Touke X °= 1 paBHO
a) -2 0) 4 ’ B) -3
53nadenue npom3BoHON GyHKimH Y(X) =Vx*B Touke X = -1 paBHO
3 3 4
a) 4 6) -4 B) -3
6. Ecmmy(x)=(17x—-2) (18 - x ? ), 10 Yy'(0)paBHO
a) -36 0) 34 B) 306
7. Kopenb ypaBuenus: f'(X) - g’ (x) =0, ecnu f(X) = X+ 4; g(x) = (x + 1) (4x + 3); paBen
6 3 5 1
a) 7 6)- 4 B)-6 r)-16
8. 3HaveHue MPOU3BOIHOM GYHKIMH Y(X) = % B Touke X "= 4 paBHO
a) 14 0) -9 B) 12
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
10. Ecinm y(X) =3iz ;2(:1 Toy’(-2) paBHO
32 11 12

2) 35 6)-37 5) 35

NDlw

r) 1

312

r) -11

r)-1; 3

(= o0;-5] U [3;+00)

Wl

11
F) -E



2 Bapuant

[

. Bece pemenns vepasencta f'(X) > 0, ecimu f(X) = 6X — 2X ? , 00pa3yI0T MHOKECTBO:

N N o I S I e

3 2
2. Bee pemenus vepapenctsa f'(X) =0, ecmm f(X) =2x~ + 3x - 36X, 006pas3yrOT MHOKECTBO:

2 [-3.2] 5 (= o0;-2] U [3;+00) 2 [-2;3] N (= o0;-3]U[2;400)
3. 3HayeHue Npou3BOAHON GyHKIMH Y(X) = 4v/X- EX BTOouke X°=9 paBHO
2 i 2
a) 17 6) = B) 7 r) 15
4. 3HayeHHe NPOU3BOIHON BYHKIMH Y(X) = X% B Touke X = 1 paBHO
a)4 0) -3 B) 1 r) -2
5. 3madenue npou3BoaHON GyHKMK 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 g 7), Toy’(0) paBHO
a) 27 0) -35 B) 63 r) -15
7. Kopenb ypaBuenus 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. 3naueHue npou3BoaAHON QyHKIUH Y(X) 2%3 touke x = -1 paBHO
a)7 0)2 B) -3 r)9
9. Kopusimu ypasHenus y'(x) = 0, eciu Y(X) :X:i4 SIBJISIFOTCS YK CIIa
a)-3;1 0) -6; 4 B) -1;3 r)-4;6
10. Ecim y(X) = Ziz:iil, Toy’(-2) paBHO
3 4 l 2
a) 211 6) 19 p) 116 r 29

Tect 8 mo Teme: «Ilpou3BogHasi TPUroHOMeTpHYecKUX GyHKIMI U MPOU3BOAHASA CJOKHON PyHKIIUM
1 Bapuanr.
T

1. 3HayeHue npon3BoAHOM QyHKIMH Y(X) = 2SiNX B Touke X0 = 3 paBHO

a)2 0) 1 B) 1,5 r)0
or
2. 3HaueHue npou3BoAHON QyHKIMH Y(X) = COSX — 4X B TOUKeE X ° -6 paBHO
a) -4,5 0) 2,5 B) -1.5 r) 3,5
T

3. 3uauenue nmpou3BoaHON QyHKIMH Y(X) =2 — 3tgX B ToUKE X ° -6 PaBHO
a)-2 0) -3 B) -1 r) -4
/4

4. 3uavenue npousBoxHON (yHKIHHK Y(X) =5 + 6¢tgX B Touke X ° — 4 paBHO
a)-12 6) 11 B) 12 r) -10
5. Bce pemenns ypaBuenus f'(X) = 0, eciu f(X) = 3sinx — 2 onpexnensrores popmyitoit



n 7l T
—+7n,N —+7n,N e

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

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

B Touke X 0 paBHO

a)3 0) 4 B) 5 r) -2
X X
7. 3HavyeHue MPOU3BOAHON QyHKIMH Y(X) =2Sin 2 cos 2 g rouke X0 27 paBHO
a)2 0)1 B) 3 r)0
8. 3nHaueHue mnpou3BoOAHON ciokHOM (ynkimu: f(X) = (3X - 4) "8 Touke X0 1 paBHO
a) 36 0) 25 B) 31 r) 27
z
9. 3HadyeHue NPOU3BOAHON ciIoKHON pyHkuuu: f(X) = sin “x - 3 BTouke x0 2 paBHO
a)l 0)0 B) 2 r) -1
10. 3HaueHue NPOU3BOIHOM ciioxkHOM PyHKIMHU: F(X) = (4;1)7 B Touke x° 0 paBHO
a) -28 0) 21 B) -23 r) 24
2 BapuaHT.
3
1. 3nauenue npousBoaHON (yHKImMH Y(X) = 4SiNX B Touke X ° -6 paBHO
a)3 \/E 0) 1 B) 2 ‘/§ r)2
St
2. 3nauenue npousBoAHON (GyHKImH Y(X) = COSX + 3X B TOUKe X ° -6 paBHO
a)2,5 0)2 B) 3.5 r)3
/4
3. 3uauenue nmpousBogHON (yHKIMH Y(X) =1 — 2tgX B ToUKe X ° — 4 paBHO
a) -2 0) 1 B) 2 r) -4
or
4. 3nHaueHue MPOM3BOIHOM PyHKIHHU Y(X) =4 + 5ctgX B Touke X ° -6 paBHO
a) -30 0) 10 B) 5 r) -20
5. Bce pemenns ypaBuerusf (X) = 0, ecnu f(X) = 4cosx + 2X onpepensrorest popMytoi
n 7T
- —+7n, N
a) 2 +mn,n€Z 6)(-1) 6 €z
"I imnez 5 7
B)('l) 3 r) T+ ZmM, N e
6. 3HaveHue MPOU3BOAHON QyHKIUH Y(X) = COSSXCOS3X + SIN5XSIN3X
T
B Touke X0 4 paBHO
a) -1 0) 1,5 B) -2 r) 2,5
7. 3uauenue nmpousBogHON (yHKIMH Y(X) =25iN2XC0S2X B TOUKe X ° ~0 paBHoO:
a)4 0) 0,5 B) 2 r) 4,5
8. 3nHaueHue mpou3BoAHOM ciokHOM dynkmn: f(X) = (5X + 4)10 B Touke X0 - 1 paBHO
a) -40 0) 20 B) -50 r) 30



9. 3HayeHue NPOU3BOAHON clokHOU pyHkuuu: f(X) = 2 + cos *x B rouke X0 7 paBHO
a)-1 0) 1 B) 2,5 o0

v 193 . —_ 1
10. 3naueHne MPOU3BOIHOM CitokHOM (yHKImu: f(X) = T
B TouKe X0 0 paBHO
a)-72 6) 72 B) -20 r) -40

Tect 9 mo Teme: «IIpou3BoaHAsSI M €€ IPUMEHEHHE
Bapwuant — 1

1 2
y=-x*-x*-%
1. Haumenpiiee 3Ha9eHne QyHKINN 3 3 Ha oTpeske [-1;1] paBHO
1) -4/3; 2) -2; 3)0; 4) -2/3.
y =4x—x2

2. Haubonpiee 3HaueHue GyHKIUN
1) 0; 2) -2; 3) 4; 4) 3.
3. Haiinure yrioBoii ko3 QHUIMEHT KacaTenbHOW, IPOBENIEHHBIN K TpaduKy (PpyHKINU

_v4 3
f (X) =X 2x"+3x+1 B ero Touke ¢ abermecoiit X = 1
1) 2 2) 3 3) 1 4) -2.

Ha otpeske [0;1] paBHO

f(x)=x?+Inx

4.Haiinute yrioBoit ko3 GUIMEHT KacaTeTbHOH, IPOBEACHHBIN K TPauKy (HyHKIIH B €r0

Touke ¢ abemuccoil X = 1
1) 2 2) 3; 3) 1 4) 4.
y =5+ 4x—3x°

5. lana QyHKIMS , HaliInTe KOOPIMHATHI TOUYKH ee rpaduka, B KOTOPOil yriioBon

KO3 (UITUCHT KacaTeIbHOM K HEMY paBeH k=5
(%E) (1&) (E-_E) (EE)

y =3—3x—2x?

6./lana pyHKIHSA , HalIUTe KOOPAMHATHI TOUKHU e rpaduka, B KOTOPOU YTIIOBOH

k0> PUIMEHT KacaTENIbHOI K HEMY PaBeH k=5
1) (2:1) 2) (2:0) 3) (-21) 4 L2)

7.Haiimute yrinoBoii KoapQHUIMEHT KacaTelbHON, IPOBEJACHHBIN K rpaduKy GYHKIIUH

f (X) =cos x + 3sin 2x

B €ro Touke ¢ abeuuccoii X = 0
1) 2; 2) 6; 3) 3 4) -1.

8.Haiigure yrinoBoit koa@uImeHT KacaTenbHOM, MPOBEACHHBIN K rpaduKy HyHKIINU

_ 4 _ 3 _
f (X) =X 2X" +4x -1 B €r0 TOUYKE ¢ abcuccon x=1
1) 3; 2) 2; 3) 1; 4) -2.

9.Temo JABMOKCTCA 110 HpHMOﬁ TakK, 4TO paCCTOAHUC S OT HAYAIBbHOM TOYKHU U3MEHSIETCS 110 3aKOHY:

2
S=1-2t+3t (m), rie t. BpeMs IBIXKCHHUS B ceKyHmax. Haliure ckopocTh Tena yepes 2 ¢ mocie Havyana
JIBHDKCHUS.
1) 5w/ 2) 11 wm/c; 3) 15 wm/c; 4) 10 wm/c.

3 2
10.Touka nMBWKECHUS TIPSMOJIMHECHHA 110 3aKOHY S=t" -4t +10t + 1, TOrJla YCKOPEHUE B TOUKE t=1
1) -8; 2)0; 3) 1, 4) -2.



Tect 10 mo Teme: «IlepBooOpa3Hasi M HHTErpaaI»

1. Onpenenute GyHKIMIO, 17151 KOTOPoii F(X) = X% — sin2X — 1 sBseTcs nepBoo6pasHOii:
i3 1 ¥ o1
— +C0S 2X + X - 4z
1) f(x) = 3 i 2) f(x) = 2x —2c0s2x; 3) f(X) =2x + 2 cos2x; 4) f(x) = 3 2(os2x + x.

2. Haiigure nepsoobpasnyro aus ynkmun.  F (X) = 4x3 + cos X
1) F(x)=12x>-sinx+c; 2)F(x)=4x3+sinx+c; 3) F(x) =x*—sinx+¢;4) F(x) =x*+sinx +c.
3. s pynxuuu f(X) = x? maiinure neppoo6pasHyro F, IpUHUMAIOIIYIO 3aJaHHOE 3HAYEHUE B 3a1aHHON TOYKE
F(-1)=2
3 3 3
x5l 51 X o1 X L1
) Fo= 3  3:; 2 F=2x+ 3:; 3 Fx=- 3 3; 4 Fx= 3 3.

4. Touka IBHKETCS IO IPAMOM TaK, YTO €€ CKOPOCTh B MOMEHT BpeMeHu t paHa V () =t + t2. Haiigure myTs,

MIPONACHHBII TOYKOH 3a BpeMs oT 1 110 3 cek, eclii CKOPOCTh U3MEPSIETCS B M /CeK. 1) 18
1 1
M; 2) 123w 3) 173 w; 4) 20m.
j}‘ 62 dx
5.  Boblumcoure © cos- X 1) 6 V3 ; 2) 6; 3) 2 V3 ; 4)
3V3,
6. HaiimuTe miomaas KpMBOJIMHEHHOM TpaNeUy, OrPaHMYEHHOI MMHUAMA Y= —Xx2+3 u y=0

) 4V3,

2) 6\/§; 3) 9\/§; 4) 8\/5.

1
7. Haiigute miomans GUrypel, OrpaHHYEHHON JIMHUSAMH Y = \/; u y= 2 x
1 2 2
1) 2 2) 13; 3) 23; 4 13,
8. Berumciure mwionaas GUrypsl, orpaHIYEHHON TpaduKoM QYHKIMH y = 2 — X°, KacaTeJIbHOM K 3TOMY
rpaduKy B ero ToUKe ¢ abcrmccor X = - 1 u npsimoit x = 0
2 1 1 1

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

4

I Adxdx
9. Brruncaure 2

10.  Haiinure cymmy abcruce Todek nepeceueHus rpaguroB GyHKIuH y = (X — 1)(x + 2) u e€ nepBooOpa3HOid,
€CITH OJIHA M3 OTHX TOUEK HAXOJMTCS Ha OCH OPJMHAT.

11. Haiinure Ty mepBoooOpasnyro ¢pynkimn f(X) =3x — 1, 11t kotopoit ypaBaenue F(X) = 5 umeer
€JIMHCTBEHHBIN KOPEHb.

Tect 11 mo Teme «IlokazaTenbHbIe ypaBHEHUS»

1 Bapuanr
KopHsiMu ypaBHEHHH SIBISIFOTCS YHCIIA:
1.5% =25
a)5 0)2 B) 3 r)4
2.3 =1
27
a)-3 0) -9 B) 9 r)3



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
8.27'7 = —
81
2) 3
9. 5¥*1 4 §x 4 5x-1 =31
a)?2
10. 5%°~15 = 25x
a) 3;5
11. 7- 49%+ 5- 14X = 2- 4%
a)0,5

1.3* =9
a)3
2. 2¢=1
8
a)-3
3. v/5% =25
a) 2
4, 36* =216
2
a) 5
5. 2,1X+5x = 1
a) 0;5
6. 3%27= 1
3
a)-4
7. 45% 164 =16
a) -1

8. 36 21631 =1
4
a)- E
9. 7%*2 _14- 7% =5
a) l
10. 34 = 243

a) -5;1

11.3-9%=2-15* +5- 25%

a) 0,5

6)

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

6)6
6) 22
6) 1

0) 3;-5

6) 0,5

B) 4

B) 3

B) -1;2

B) 1

B) 4

B) -3;-5

B) 1

KopHsiMu ypaBHEHHI SBIISIOTCS YU CIIA!

6) 27

6)4

6) 4
6) 5

0)-1;5

B) 9

KopHsamMu ypaBHEHHH SABJISIOTCSA YUCTA!

r)2

r) 2,5

r) 0;2

r)2

r)2

r) -5;0

r) -1

r)2



1.4* =16

a) 4 6) 8 B) 2
2. 5% = Y
a) 3 0) -3 B) 4
3.V2x =4
a) 4 6) 2 B)
4, 9% =27
2
a) 3 0) 3 B) 3
5. 3,25 =1
a) -6;0 0) L;6 B) 0;6
6. 27%- 16 = 4
3 2 3
a) - ; 6) - ; B) ;
7. 6%% :216=36
a) 1,5 0) 0,5 B) 3,5
8.9 -81172x= 2727X
a) 0 0) 1 B) 2
9. 2X+3 + 2x+1 -7 2% =48
a)3 6) 4 B) 2
10. 0,15%8-x"= 100
a) -2;3 0) 1;3 B) 1;2
11.3- 4%+ 6% -2:9%* =0
a) l 0) -1 B) -2

Tect 12 no Teme Pemienne TpuroHoMeTpu4ecKuX ypaBHeHU M

1 Bapuant
1. Bee pemenust ypaBaeHus 2 COSX — 1 = 0 onpeaenstores GopMyJIoi:
V3 /s

a)+ 3 +27n:n € 7 6)+ 6  7nnez

T V4
B) (-1)"3 + Znnez ) (-6 ez
2. Bee pemenns ypaBHeHHs Sin®X — 6 Sinx + 5 = 0 onpeensrorcs GopMyIoi:
a)32—n+27fn;n€Z; 6) (—1)“g+”n;n€Z;
B)(—l)“%+ n;nez; r)%+ 27 n;nez

3. Bee perenus ypaBHeHns:  SiNX - v/3C0SX = 0 ompeaensoTest (popMyIIoi:

T
a)- 3 + Tn:n € Z 6)g+én;n€Z;
7
B) 3 + 7Tn;nez; N -7+ Tnnez
4. Bee pemenns ypaBHeHHs 2 cos?x — 5 sinx + 1 = 0 onpenenstorest popMyIoii:
T 2z
a3 + 3 ;negz 6) (-D"Z+7%n;ne€ Z
) z
B+ 6 7nnez ) (-1)"3 + Tn;n € Z

5. Bce pemenus ypaBHeHus: 3 sin®X + cos?x = 2 Sin 2X onpenensorcs popMyIoii:
1
a) E+ Znin € Z; arctg; + Tk €Z;

6)g+”n;n € 7; arctg3 + Tk k €Z;

r)2;3

r)2



B)E‘*‘ Tn;n € Z; arctg2 + Tk k €7;
r)-g+ Tnn €Z arctg%+ Tk k €Z;
6. Bee pemienus ypaBHeHHs 6 SinX + %Sin2x — €0S%X = 2 onpenensrorcs GopMyJIoi:
a)—§+ Tnne€ Z arctg%+ Tk k €Z:
6)%+7Tn;n€Z; arctg3 + Tk k €Z;
B)E+”n;n€Z; arctg2 + Tk k €Z;

n-7+ 7nn €z arctg%+ Tk k €Z;

2 BapuanTt
1. Bce pemenus ypaBaenus 2 CoSX + 1 = 0 onpenernstorcs GopMyIoi:
z T 42
a)+ 3 +27n;nez; 6)+ 6 7Tnmez
/2

B2+ 27 ez 1) ()™ 3 +7nnez,

2. Bce pemenus ypaBHeHus sin X + 3sinX - 4 = 0 onpenenstorcs GpopMyoii:

a)?’z—“+2”n;n€Z; 6)%+27Tn;n€Z;
z
B)(—l)n% + Tn;nez r) (-3 + Zn;nez;
3. Bce pemenust ypaBHeHns V'3 SinX - COSX = 0 onpe/ensores popMyIoii:
z
3 T . n L Th .
a) -9 + Tn;n € Z 6)-g+ n,n € Z
z
B) 3 + Znn € Z r)g+7fn;n€Z;

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

T
—+2
a)g+7fn;n€Z; 0) (—1)n6 Zn;n € Z
V4 /3
_+2 -
B+ 6  7nnez r) (-D"3 + 7Tn;nez;

5. Bce pemenns ypaBHeHHs 2 sinX - sinx'cosx= cosZx ompenenstorcs GopMyIIoii:
a) 3+ Fmn € Z arctg(-2) + Tk k €Z
6) z+7nmn € Z arctg(—%)+ Tk k €Z;
B -+ Tnn € Z  arctg2 +7ki k €Z;
r)§+ Tn;n €Z; arctg%+77k;k €Z;

6. Bee pernenust ypaBaeHus v/3sin’x + v/3sin?xcos  x - Sinxcos?x — cos®x = 0
OTIPENIETISIOTCS (POPMYIIOH:

a) 2+7nmnez; - +7TKkeZ

6) £+ 7nn€z; -7 +7kKEZ

B)E‘*‘ Tn;nez;, arctg2 + 7k;kEZ;

r) i% + Tn:nez; arctg% + Tk keZ,



Tect 13 mo TeMe J1eMeHTHI KOMOUMHATOPHKH
Bapuanr 1

1. CxonpKknMH cTIOcO0aMHU MOXKHO COCTaBHUTH PACIICAHUE OJAHOTO YIeOHOTO THS M3 5 Pa3InIHBIX YPOKOB?
1) 30 2) 100 3) 120 4)5
2. B 9«b» xacce 32 ygamuxcs. CKOTBKAME CIIOCO0aMH MOXKHO c(pOPMHPOBATH KOMAHIy U3 4 YeIOBEK I
y4acTusl B MaTeMaTHIeCKOH onumMmraze?
1) 128 2) 35960 3) 36 4)46788
3. CKOJIBKO CYIIECTBYET PA3MTUYHBIX ABY3HAYHBIX YHCEI, B 3aIFICH KOTOPBIX MOXKHO HCIIOJIb30BaTh IUQPHI 1,
2,3,4,5, 6, ecnu nudpbl B YACIIE JOKHBI OBITh PA3INYHBIMU?

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

5. B ssmmke HaxomuTcs 45 mapukoB, U3 KOTOphix 17 6enbrx. [otepsimn 2 He 6enbIx mapuka. KakoBa
BEPOSITHOCTD TOTO, YTO BEIOPaHHBIN HAayraj Mapuk Oyaer Oenbim?

17 17 43 17
Y ) @ 5 B 5 %
6. bpocarot Tpu MmoneThl. KakoBa BEpOSTHOCTE TOTO, YTO BHITAAYT JBa OpJia U OJHA peIKa?

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

7. B nenexuno-genieBoi iotepee Ha 1000000 6mneror pasbirpeiBaetcs 1200 BemieBbix u 800 1eHEKHBIX
BbIUMIpbIIeH. KakoBa BEpOSTHOCTH BBIMIPHILIA?
1) 0,02 2) 0,00012 3) 0,0008 4) 0,002

Bapuanr 2

1. CKONBKO pa3iNyHBIX IMSITU3HAYHBIX YHCEN MOXHO cocTaBuTh u3 mudp 1, 2, 3, 4, 5?
1) 100 2) 30 3) 5 4) 120
2. ImeroTcst MOMUAOPHL, OTYPIThI, TyK. CKOJIBKO Pa3IMUHBIX CAJIaTOB MOXKHO MIPUTOTOBUTH, €CIIH B KaXK BT
cajar JOJDKHO BXOAUTH 2 PAa3IMYHbIX BUIa OBOLIEH?
1) 3 2) 6 3) 2 4) 1
3. CxonbkuMHu criocobamu U3 9 yueOHBIX TIPEIMETOB MOKHO COCTABUTh paclicaHue yueOHoro JHs U3 6
Pa3IMYHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
8!
4. Borunciure: 0!
4
1) 2 2) 56 3) 30 4) 3
5. B urpansHoii konoze 36 kapt. Hayran BeiOupaercs ogna kapta. KakoBa BeposTHOCTb, UTO 3Ta KapTa — Ty3?
1 1 1 3
1) 36 2) 35 3) 9 4) 4
6. bpocarot jiBa UrpaibHbBIX KyOrka. KakoBa BeposSITHOCTh TOTO, UTO BBIMAYT JIBE YETHBIC ITUPPHI?
2
1) 0,25 2) 6 3) 05 4) 0,125

7. B xop3uHe snexar rpuosbl, cpenu KoTopbix 10% 6enbix u 40% peokux. Kakoa BEpOSITHOCT TOTO, UTO

BBIOPAHHBIN TPUO OCIIBIN UITH PBHDKHI?
1) 0,5 2) 04 3) 0,04 4) 08

Bapuanr 3
1. CxonpKuMH CITOCOOAMH MOYKHO PACCTaBUTh 4 Pa3IMIHbIC KHUTH HAa KHIDKHOHM TOJKe?



1) 24 2) 4 3) 16 4) 20

2. CKOJIBKO MaroHajiel MMeeT BBIMYKIIbIA CEMUYTOJIBHUK?

1) 30 2) 21 3) 14 4) 7

3. B dyrbompHoit komanze 11 genoBek. HeoOxoammo BRIOpaTh KanmuTaHa U ero 3amMecTuTelss. CKOIBKIMHE
croco0aMu 3T0 MOKHO CIIeNaTh?

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

4. Cokpatute 1poOh: (n+1)!

n 1 2
1)1 2) n+1 3) n+1 4) n+1
5. KakoBa BeposTHOCTB, UTO MTPH OJHOM OpPOCKE HUTPaIbHOTO KyOHKa BBITIAIaeT YHCIO OYKOB, PABHOE YETHOMY
qucy?

1 1

1) 6 2) 05 3) 3 4) 0,25

6. Katst 1 AHs numyT qukTant. BeposrHocTs Toro, uto Kats gonmyctut ommoKy, coctapnset 60%, a
BEPOSTHOCTD OIIMOKK y AHHU coctaBisieT 40%. Hailtu BeposTHOCTB TOT0, 4TO 00€ 1€BOYKU HAIUIIYT JUKTAHT
6e3 omuooK.
1) 0,25 2)0,4 3) 0,48 4) 0,2
7. 3aBon BeimyckaeT 15% mpoaykuun Beicuero copta, 25% - nepsoro copta, 40% - BToporo copra, a Bce
octasibHOE — Opak. HaiiT BepoATHOCTH TOTO, UTO BBIOpaHHOE M3JeNue He OyaeT OpaKoBaHHBIM.
1) 0,8 2) 0,1 3) 0,015 4) 0,35

Bapuanr 4
1. Ckonpkumu ciocobamMu MOTYT BCTaTh B 04depeib B OMJIETHYIO Kaccy S5 uesoBek?
1) 5 2) 120 3) 25 4) 100
2. CKkonbKUMH crioco0amMu 3 25 yUeHHKOB KJlacca MOJKHO BBIOPATh YETHIPEX JUIsl y4acTus B IPa3IHUYHOM

KOHIIepTe?
1) 12650 2) 100 3) 75 4)10000
3. CKOJIBKO CYIIECTBYET TPEeX3HAUHBIX Yrcel, Bce Mudpol. KOTOPhIX HEYeTHBIC U pa3TUIHEIE.
1) 120 2) 30 3) 50 4) 60

(n+1)!
4. YpocTuTe BbIpaXKeHUE:! (n-2)!

n+1
1) 05 2) n-2 3 n-n 4n’-1
5. KakoBa BeposATHOCTh, 4TO PEOESHOK POIUTCs 7 unca?
7 7 7 7

1) 30 2) 12 3) 31 4) 365

6. Kaxxiplit M3 Tpex CTPENIKOB CTPEJIsIeT B MULIECHB 110 OAHOMY pa3y, IPHYEM IONaAaHus IEPBOTO CTPEIKa
cocrasisieT 90%, Broporo — 80%, Tpersero — 70%. Halinure BepoITHOCTH TOTO, YTO BCE TPH CTPEIIKA MOMATYT
B MHIIIEHB?

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

7. U3 30 yyenukoB crioptkiacca, 11 3anumaercst ¢pyr60s10M, 6 — Bostei00s10M, 8 — 6erom, a ocTalbHbIC
MPBDKKaMU B JUIMHY. KakoBa BEpOSATHOCTH TOTO, YTO OJIMH MPOHU3BOJIBHO BEIOPaHHBIN YUEHHK Kilacca
3aHUMAETCS] UTPOBBIM BHJIOM criopTa?

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

Tect 14 M0 TeMe AKCHOMBI CTepeOMETPHHU U NMPOCTeHIIINe CIeICTBHSA U3 HUX



1 Bapuant

1. [lepBast akcuoma crepeomeTpun: «KakoBa Obl HU ObLIa MJIOCKOCTH, CYIIECTBYIOT TOUKH, ...»
2. CnencTBue U3 aKCUOM cTepeoMeTpuu: «HUepes npsaMyro U He JISKaIyI0 Ha HEel TOUKY MOXHO ...»
3. Onpenenenue mapaieNbHBIX MPSAMBIX: «J{Be MpsiMbIE B IPOCTPAHCTBE HA3ZBIBAIOTCS MapalIeIbHBIMHA, €CITH

L
4. Ilpr3Hak mapayIeIbHOCTH IPSIMBIX B IPOCTPAHCTBE: «JIBE TIpsIMBIC, TTapaJlICIbHBIE TPEThECH MPAMOH, ...»
5. Onpenenenue mapaieNbHBIX TNIOCKOCTEH: «J[Be MIOCKOCTH HA3BIBAIOTCS MapayUIeNbHBIMU, €CITH  ...»
6. CBOICTBO MapajieAbHBIX MIIOCKOCTEH: «OTpe3KH MapauieNbHBIX MPSMBIX, 3aKIIOUEHHBIE MEKTY
MapauIeTbHBIMU TNIOCKOCTSAMHU  ...»
7. CBoiicTBO M300pakeHus Gpuryp Ha miockoctu: «[IpsiMonuHelHbIe 0Tpe3kH (PUTYPBI H300paKAIOTCS Ha
IDIOCKOCTH YepTexka ...».

2 BapuanTt
1. Bropas akcuoma crepeomerpun: «Eciu 1Be pa3iandHble INIOCKOCTH UMEIOT OOIIYI0 TOUKY, TO...»
2. CneAcTBHe U3 aKCUOM cTepeoMeTpun  «Eciu 1Be TOUKU IpsAMOil MpUHAJIekKaT MIIIOCKOCTH, TO ....»
3. Onpenenenue CKpeUBaIOIIKXCs MPSAMBIX: «J[Be MpsiMble B MPOCTPAHCTBE HA3BIBAIOTCS CKPEIIMBAIOIINMHUCH,
ecly  ...»
4. OnpeneneHue mapauieIbHBIX IPSIMOU U TUIOCKOCTH: «IIpsMast ¥ MIIOCKOCTh HA3BIBAIOTCS MAPaIICIbHBIMU,
ecly  ...»
5. Ilpu3Hak mapajienbHOCTH IutockocTei: «[lnockoct OyayT mapamiensHbIMU JPYT IPYTY, €CIH  ...»
6. CBoiicTBO MapayyieNnbHBIX MI0CKOCTeH: «Ecnu aBe napasuienbHble MIOCKOCTH MepeceKaloTcs TpEThel, T ...»
7. CotiicTBO M300paskeHus Guryp Ha miockoctu: «llapamienpHpie 0Tpe3Ku QUrypsl N300pakaroTca Ha
IUIOCKOCTH YepTexa ...»

Tecr 15 no Teme IlepneHANKYISIPHOCTD NPSIMBIX M IJIOCKOCTEH

1 Bapuanr.
1. Onpenenenre NepneHAUKYJISIPHBIX OPSIMBIX: «JIB€ IpsiMble Ha3bIBAIOTCS NEPIECHAUKYIISIPHBIMU, €CIIH OHU
2. [Ipu3Hak nepHneHAUKYIIPHOCTH MPSMOU U IIIOCKOCTH: «Eciu psiMast ..., TO OHA NEPICHIUKYISIpHA
JAHHOU MIIOCKOCTH.
3. CBOMCTBO NEPNEHANKYIAPHBIX NPSIMOM U II0cKocTU: «Ecnu miockoctp ... ... ... ,TO OHA
HNEPIEHAUKYIISIPHA U APYTOM».
4. Onpenenenue NepneHANKYIApa K MI0CKocTH: «llepneHnuKyaspoM, ONYIIEHHBIM U3 TaHHON TOYKH Ha JaHHYIO
IJIOCKOCTh, Ha3BIBACTCS OTPE30K, CoequHs o ... KoHel 3Toro orpeska, Jexanuii B II0CKOCTH,
Ha3BIBACTCS  ...».
5. OnpezeneHue pacCcTOsHUS OT TOUKH JI0 INTIOCKOCTH: «PaccTOsTHUEM OT TOUKH J0 IJIOCKOCTH HA3bIBAETCSA
OTIYIIIEHHOTO W3 3TOW TOYKH Ha MIIOCKOCTHY.
6. Teopema o Tpéx neprieHaAuKysIpax: ( mpsMas ): «Eciu npsimasi, mpoBen€HHAs Ha TUIOCKOCTH Yepe3 OCHOBAHUE
HaKJIOHHOM, ..., TO OHA NIEPIEHIUKYJIAPHA HAKJIOHHOM.
7. Onpenenenne MEepIeHANKYISIPHBIX TUIOCKOCTEH: «/|Be mepecekaromuecs mI0CKOCTH HAa3BIBAOTCS
NEePIEHANKYISPHBIMU, €CITU TPEThS IJIOCKOCTD, ..., IEpEeCceKaeT UX MO MEePHEeHANKYISPHBIM OPIMbIMY.

2 Bapuant
[Ipu3HaK neprneHIuKyIsIpPHOCTH NpsIMBbIX: «Eciu 1Be epecekaromumecs nNpsiMple  TO OHU TOXE
MEPIEHINKYIISAPHBI ».
2. Onpenenenue NepneHANKYIIPHBIX IpsiMoit U miockocTu: «lIpsamast, mepecekaromast IIoCKOCTh, Ha3bIBACTCA
MIEPIICHINKYISIPHOMN 3TOH IIOCKOCTH, €CITM OHA ..., KOTOpas JIE)KUT B TAHHOM TUIOCKOCTH U TIPOXOJIUT Yepe3
TOYKY MEPECCUCHUS.
3. CBOMCTBO NEePNEHANKYIAPHBIX MPSIMOU U IIIOCKOCTHU: «JIBE MpsMEIe, ..., IApaJlJICIbHBDY.
4. OnpeneneHre HAKIOHHON K TUIOCKOCTH: «HaKIIOHHOM, MpoBeAEHHON M3 TAaHHOW TOYKHU K JAaHHOU IJIOCKOCTH,
Ha3bIBaeTCs TI000H OTPE3OK, ... . Konen otpe3ska, Iexamuil B INIOCKOCTH, HA3bIBACTCS ...  ».
5. Omnpezenenne pacCTOSHHS OT MPSIMOHN 0 MapaJISTbHON e TUIOCKOCTH: «PacCTOSTHIEM OT IPSIMOM 110
napajuieIbHOM el MIIOCKOCTH HA3bIBACTCS PACCTOSIHUE ... M.



6. Teopema o Tpéx meprieHaUKYIsIpax ( oopatHas ): «Eciau mpsiMast Ha MIIOCKOCTH ..., TO OHa
MIEPIICHIUKYIIIPHA U TPOCKITMH HAKIIOHHOM.

7. [Ipu3HaK MepHIEHIUKYISIPHOCTH TUIOCKOCTEH: «ECIN TIIOCKOCTh IPOXOAUT Yepe3 MpsAMYI0, ... , TO 3TH
TUTOCKOCTH MIEPIICHTUKYIISIPHBD.

Tect 16 mo Teme BekTophl B IPOCTPaHCTBE, CJI0KeHHE U BHIYUTAHNE BEKTOPOB, YMHOKEHHE BEKTOPa
HA YUCJI0

Bapuanr 1

1. Kakoe yTBepxk/icHIEe HEBepHOE?

1) JIroObIe 1Ba IPOTHBOIIOIOKHO HAIIPABIEHHBIX BEKTOPA KOJTHHEAPHBI.
2) JIroOble Ba KOJUTMHEAPHBIX BEKTOpPA COHAIIPABJICHBI.
3) JIroOble nBa paBHBIX BEKTOPa KOJUIMHEAPHEI.

- - - -
2. Jlamet TOukum A, B, C, D, K. MHsBectHo, uToO BC =k- DK’ AC=1z- CD’

- — —

AK =x-AB +y-AC.
Torna HEBEpHO, YTO...

1) Bce TOYKH JIe)KAT B OJTHOH ITOCKOCTH;
2) npsimbie BC u DK napannensHsl;
3) Touku A,C u D He nexaT Ha OTHOU MPSAMOH.
3. Kakoe yTBepxk/ecHIEe HEBepHOE?

1) JATMHBI TIPOTHBOIIOJIOKHBIX BEKTOPOB HE MOTYT OBITh HEPaBHBI.
2) Ecnu anmuHBI BEKTOPOB HEPABHBL, TO U BEKTOPHI HEPABHBL.
3) Ecnu nnuHBl BEKTOPOB paBHBI, TO M BEKTOPHI PaBHBI.

, AB=k-CD,

1) mapasnienbHBIMUY;

npuaéM Touku 4, B uC He nexat Ha ogHoi npsimMoid. [IpsimeieAC nu BDHe MOTYT OBITS. ..

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

Kakoe yTBepxaeHue HeBepHOE?

ARE K
<
A C
B
KE =—1AC.
1) 2
2) | AF|=BK].
3) AF =BK.

6. ABCAlBlCl — npaBuibHas pusma. CE = ECl, BF = FBl, FM = MBl, AD:DC=3:1.

Kakoe yTBepkneHue BepHoe?



C,
F
E
AL-44- B
D
C
1) DM TTEB,
2y FC T DM

3 EB TLFC.

o

1y BB+ DC;;
a[ﬂg-d@-dk+d%
3) AB,~BC +BA-CC, .

- - - - — —
8. BekTopsl AC,—AC-AC, AA-CB+AB SIBJISIFOTCSI. . .
1) paBHBIMU;
2) MPOTHUBOIOIOKHBIMH;

3) conanpaBiIeHHBIMU.
- — —

9. DABC — TeTpasp. AC = AB — x —CD.

—

Torma X~

B
1) [;A;
2) BE;
3) DB.

Bapwuant 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 yTBepxieHue BepHoe?

DEem @ T¥D, DT e, atle.

- - - - N N

2) Eerm aTTh, b, o aTlc.
-> - - - - -
3) Cymectsytor Bektopst & D u C rtakue, uto @ u C me xommmueapus;, P u C He xomwmueapsr,
- -

a @ yu b xommueapns.
3. Kakoe yTBepxk/iecHIEe HEBepHOE?
1) Eciu aMHBI BEKTOPOB PABHEL, TO U BEKTOPHI PABHBI.
2) Eciu BEKTOPHI PaBHbL, TO UX JUIMHBI PABHEL

N

3) JATuHBI TPOTHBOITOJIOKHBIX BEKTOPOB PaBHBIL.

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

k=1,

2)k=-1,

3)k=3.

5. ABCA1B4C4 — npasunbnas npusma. AqF = FB4, B1E = EC4. Kakoe yTrBepiknenue HesepHoe?

1)
2) | FB|=|EC|.
3) FBIIEC.

6. FABCD — npaBunbHas nupaMuza. ACBD = o} FE = EC, EN =NC, OP = PD. Kakoe yTBepxicHue
BepHoe?

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

7.ABCA{B{Cq —mpusma. CA=



AI c,

B
1) A_A+ATB+B?C;
») AA —AB - BC;
5 AA —CA+BB,.
MN +MK — AK , DC-DA-NC

1) TPOTHBOIIOIOKHBIMI;

8. BekTopsr — SIBJISIFOTCSL. . .

2) paBHBIMU;
3) coHarpaBIIEHHBIMU.
9. DABC — retpasp.

CD=x-DB-AC _

D

) BA: 5 AB; 5 BC.

Tect 17 no Teme CkajsipHOoe NPon3Be/ieHNEe BEKTOPOB

Bapuanr 1
- 2 - -
1, & b<0. Toraa yroi Mexy BekTopamu & b
1) ocTpsrit;
2) Tymoii;
3) npsmMoH.

2. DABC — rerpasnp, AB=BC = AC = AD =BD = CD.
Torna HEBEepHO, YTO...

D

B
1y < (AB; DC) =90°;

») <(BD; CD) = 60°;



) Z(AD; BA) = 60°.
3. Kakoe yTBepxaeHue BepHOE?

N
- -

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

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

1)

2)

N
4. CkamnsipHOE IPOU3BEICHUE BEKTOPOB a {ai’ a, a3} U {bl b2’ b } PaBHO..
1) ajagag + b1bobg;

2) ajbq +ashy + aghg;

3) ajbybg + bjasbg + biboas

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

2. ABCA1B1Cq — npusma, £ ALAC =Z AiAB’ AB = BC = AC = AA,. Torzaa BepHo, 4To. ..

;) Z(CB,, CB) =90°,
2 < (AA, CB) =90°;

3 <(AB; CA) = 60°.
3. Kakoe yTBepxaeHue BepHOE?

-

AN > o ab
COS (a b) M CcoS (a, b)=_}—
1) ab 2) lal-|b]
ab
lal-|b]|

sin (a b) =

3)
- —

4. CkamnsipHOE IPOU3BEICHUE BEKTOPOB m {ml’ My, m3} g N {nl; Ny n3} paBHo...



1) mqnq + myny + mgng;

2) (nq - ml)2 +(ny — m2)2 +(ng— m3)2;
3) mymomg + Nqnon3.

Tect 18

3azanne 1. 3nauenne eipaxenns 1037185 o0y,

a) 100 0) 50 B) 200 r) 30
3aganue 2. IlepBooGpasnas ¢pynkuuu f(X) = 10x*+x, rpaduk KOTOPOI IPOXOAUT 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. PemenneM nokasarenbHoro ypasaenus 3,47° = 1gpnsercs 4ncio
5 7
a) - 0) 1,4 B) S r) 0
3ananue 5. 3HaucHne nponsBoxHON GyHkmu f(X) = €7 10 B TouKe X0 = 50 paBHO
a) —0,2 6) 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
3aganue 8. Pemennem HepaBeHCTBA 10gg,(3x — 1) > logg »(3 — X)sBiseTCS MPOMEKYTOK:
1 1 1
a) (5;3) 6)G: D B) (1:3) ) (-00;3) U (1; +00)

3aganue 9. Haiiaure roiomaas MOTHOW MOBEPXHOCTH TeJla, TOTyYEHHOTO TIPH BPaIICHUH
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 pasHo:
a) 14 6) 36 5) 28 r) 18
Bapwuanr 2
Bananue 1. 3HaueHue Bepaenus 5271085 4 paBHO
a) 100 6) 50 B) 200 r) 30

3aganue 2. Ilepsoobpasnas pynkuun f(X) = 6x + 3x%, rpaduk KOTOPOI MPOXOIUT
gepe3 TouKy (1; -8) paBHA
a) 6x% + 3x3 — 2 0) 3x*+x3-9 B) 12 + 6x r) 3x%+ x3- 12
3ananwue 3. Ecin logix = -1, To X paBeH:

5

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

3ananue 53Hauenne nponsBoaHoil Gpynkuun f(X) =e>~ % B Touke xo = 8 pasHO
3 1 1
a) 12 6)— 0,5 B) 221“) "

3aganue 6. PemenreM upparoHaIsHOTO YpaBHEHUAX — VX — 1 - 3 = 0 sBisieTcs 9ucio
a) 4 0)3 B) 5 r)2



arcsin(—?)— arctgy3

3aganue 7. 3HaYEHWE BBHIPAKCHUS: G paBHO:
arccos(—7)
2) = 6)- B) -7 r)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 BoIpakenus 92 + 273 - (%)_Z paBHoO:
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 Gpynxkiuu f(X) = 3x2 — 5, rpaduk KOTOpOii IpoxoaMT 4Yepes Touky (2;10)
paBHa

a)x®—-5x+ 10 0) 6x2-5 B) 6x%-5x+7 r)x3—-5x+12
3anmanue 3. Ecmu log: 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. 3HaucHue npou3BoaHON pynkumu f(X) = e3 1

a) i6)§B) - 1;r) - %

B TOYKE X0 =—3 paBHO

3ananue 6. Pemennem nppannoHaabHOro ypaBHEHUSIV4X — 3 = 6 — X sIBIsIeTCS YMCIIO
a) 13 0)2 B) 1 r)3

. V2 1
arcsin{ —=— —arccos(—3)

3ananue 7. 3Ha4YeHHE BbIPAKEHUS paBHO:

arctgi
V3
2) = 6)— 4,5 B) -5,5 3,5

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

1 3
a) - 0) - B) 2 r) -5
4 8
3ananue 9. Haiimute 00beM Tema, MOydeHHOTO BpalleHHeM MPSIMOYTOJIbHHKA CO CTOPOHAMHU 6 ¢M | § cM
BOKPYT NPSIMOH, MIPOXOAAIIEH Yepe3 CepeInHbl €r0 MEHBUINX CTOPOH.

a) 72w 0) 42m B) 241 r) 361
3ananue 10. 3nauenue Bepakenns 25%° + (0,25)7%>- 81%7>pasno:
a) 14 6) 100 B) 36 r) 18

HpaKanecmle 3alaHUA:
1 cemecTp
Tema I[eﬁCTBHH Ha/Jl BBIPAKCHUAMMU, COACPKAINUMHA CTCINNICHU U KOPHH

Ne 1.
Bapwmant 1 Bapwuanr 2 Bapwuanr 3 Bapwuanr 4 Bapwuanr 5
153212 123.152 10362 243207 143-424
3) 3520 2) Jorze ) Tszoe 2) Sgras 12475
3851 15 4838 12 3*6° 18 398-2% 12 78:5% 6
1511 32 129 33 187 62 124 132 302 354




a) V125a°b15 | a) V32410215 a) 1/625x12y8 a) $/64x12y® a) V125ah15
4|81t16 3| a® 3[27a3 3[1 4 [256x%
ofs | ol | o | o | o
-2 -2 -2 _3 -2 -1
a) (6475 + a) (2775 + a) (12575 + a) (3275 +873 a) (12575 +
N N 1N 216\75 (l)_z 2\ r8\"s
3273) (5) | 817)-() T | 6257)-(5) : 3273) - (33)
243y 238 | 525y 533 33V2 y 3273 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 MOKA3aTeJbHBIX BbIPpaKeHH
Ne2.
Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapuanr 4 Bapuanr 5
a) 23V7-1, a) 31+2v2 a) 72V3-2 , a) 252V8+3 54+4\/§; a) gV3-1,
81—\/7; 92+\/§; 491—\/§’ 6) (1/27 — ,/48) . \/5_) 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, | g y7oy 1 TELC npud = 16; mprc = 9;
x145.4-53 y 10 6) 555 npu y7,15.y2,56 56953
6) —7 y=5 g 0) e mpuy=2 | 6) —55 mpu
pu x=4 x=10
Vb-4 m++6 ) Vx-3 ) Vx+5 ) 7+/x
a) b-16 a) 6—m a x—9 a X—25 a 49-x
Tema IIpeoOpa3oBanue JorapupMuyecKuX BhIpaxkeHH
Ne 3
Bapmuanr 1 Bapuanr 2
3ananue 1. Berancnute, HConb3ys cBOMCTBA TorapugMoB:
a) log, 5 + log, g; 6) logs 2 — logs 54; a) logs 175 — logs 7; 0) logz 7 +
1
B) log, 7 — log, 63 +log, 36. logs = B) log;32 —
log, 64 +log, 14.
3ananue 2. Beipa3ute JaHHBIHM JoTapu(M 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 3 6-1logp 312’ ) logg 128’ B) ) 1g0.5+31g4’ ) logg 125’
log3135  logs5 B) log, 56  log, 24
logis3  logsos 3 logzg2  logzzs 2
3amganne 4. Pemmte ypaBHEeHME:
1 1 1 1
logs; x = logz 6 + Elogg 4 — glog6 64 log, x = 2log; 2 + Elog7 81 — 510g7 8
Bapwuanr 3 Bapwuanr 4




3amanne 1. BeraucauTh, HCIOIB3YS CBOMCTRA 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
logiz2  logge 2 logi124 logsss4

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, NCOIB3Ys CBOHCTBA TOTapH(PMOB:

a) log; 2 + log; 13,5; 0) log1/5 6 — log, 5 750;

B) log, 36 —log, 5 +log, %-

a) log, 12 — log, 192; 0) 1g25 +
1g 40; B) log; 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) logg 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)

3ananwue 4. Pemmre 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. Jano: sina = - Fr<a< 2T,
Haittu: cosa; cos  2a; cos(o. - g);

2. YIIPOCTHUTH BBIpaKEHHE:
1-cos 2
Q) —————;
sin 23

6)

cos 26x —sin % 6x

)

sin21x—sin3x
B)SINZ - COS-E + cosZ - sin =% ;
15 15 15 15’

r) cos(m — @) " ctg (% + a) ;

Bapuanr 3
15, 3
1. laHo: cosa = o ;75< a < 2m;
Haittu: sina; cos 2a; cos(a - g);
2. YIpOCTHUTh BhIpaskeHUE:
a) ctg (2m — a) *cos (g - a);

sin 7x—sin 3x

6) 3x’

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: sing; sin - 20; cos(a - 2);
2. YIIpOCTHUTH BhIpaKCHUE!

a) 2cos (;371 —a) " cos (T + a);
0)

B——;
cos 10x—cos 6X
1-cos 2a .

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

r)

2cos 2a’

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

1. JlaHo: sino = <a<m,;

2. YIIpOCTHTH BBIpaXKEHUE:

a)

0)
2cos 5x
B)sin (g +a) - ctg (%ﬂ + a);
1-cos 20
r) sin 28 !

2 sin 5x'cos 5 x

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

cos 7x +cos 3x
)

Bapuanr 6

rr);

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 TpuronomerpuyecKkux ypaBHeHUM U HEPABEHCTB
Ne 5
Bapmuanr 1.
PGI_HI/ITC ypaBHeHI/I}II PGH_II/ITG HepaBeHCTBaZ
. . . 1
1.sin® —6sinx +5=0 1. sinx<
2.3c0osx + 2sin’x =0 2.2c0sXx — V3 <0
. . 1
3. V3 sinx = - cosx 3. sm% > —
in2 : _ 2 TT. 1
4. 2 sin°xX — sinx- cosx = C0S“X 4. tg(2x - §)<ﬁ
5.cos(>:—%)-1=0
4 3
Bapuanr 2

Pemute ypaBHeHNU: Pemure 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(;—2) -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

Pemnre 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

Pemmre ypaBHeHUs:

1. cos’x —3cosx -4 =0

2.2c0s%x -sinx +1=0

3. cosx =sinx

4. c0s2X + c0os?X + sinx- cosx = 0
5. V2 —2sin(5x — 3-) =0

. 1
1. smx<—5

2.2sinx+ V3 =0

3.cosk <
4 2
4. tg(4x - g)> -1
Bapwnanr 3
Pemure HEepaBeHcTBa:!
1. sinx>— %
2.2sinx + V2 =0
3.c0s 3x < —
4.19(% - H>V3
2 4
Bapuanr 4
Pemnre HEepaBeHcTBa:!
1. sinx>§
2.2co0sx—-1=>0
3.sin2x > \/72
X T
4. tg(g + E)< 1
Bapuanr 5
Pemmre HepaBeHcTBa:
1. sinx<— g
2.2cos+1=0
3. cosk > 2
27 2
T 1
4.t9(3x + E)<_ NG
Bapmuanr 6
Pemure HepaBeHCTBa:
1. sinx>‘/72_
2.2c0sx- V2 =0
3.sinf< 2
6 2
4.tg(4x + E)> -V3
2 cemecTp
Tema IIpousBogHas u e€ npuMeHeHne
Ne 6
Bapwanr 1

1. Haiitu kopenb ypaBHenus Y'(x) = 0 mpu y(X) = 63x* — 9x + 3



0 9 N U b~ W

N =

00 9 N i AW = 0 N N L AW~ 0 9 N N kW

o =

AN DN B~ W

. Beruucnuth 3HaueHue nmpousBoAHo# Gyakimuf(X) =
. Beruucaurs 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

. Beraucnuth 3HaueHue nponusBoaHoi pynkiunf(x) =
. Beruucaurs '(0), ecom f(x) = 2x +7) » (x2 + 3)

. Beramcnuts f'(1), ecim f(X) = (2x — 1)*

. Boruucnuts '(0), eciu f(x) =vV1 — 2x?

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

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

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

. Boraucnuts f'(1), ecium f(X) =v6x — 5

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

. Berauciuthb 3HaueHne nponsBoaHoi ¢pynkiunf(x) =
. Berumcomrs f'(-1), ecm f(x) = 3x - 1) - (x2 + 2)

. Beraucoats f'(1), ecomm f(x) = (10 - 9x)1

. Berauciuts T '(2), ecnu f(X) =V5x — 6

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

. Beruucnuth 3HaueHue nmpou3BoAHoi Gyakimuf(X) =
. Beramcnuts f'(0), ecim f(X) = (7x + 4)- (3x* - 1)

. Beramcaurs (1), ecom f(x) = (2x — 1)°

. Berauciuts f'(0), ecmm f(X) =vV7x+ 9

. 8
. Beraucnuthb 3HaueHne nponsBoaHoi ¢pynkmu f(X) = < 7X% +4+/x mpu x = 1

x2+ 1
— mpux=-1
4x+3

. Berumciuts 3navenue npoussoanoi Gynkuun f(X) =3 —sin> npux =7

Bapwnanr 2

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

. 3
. Beraucnuthb 3HaueHne nponsBoaHoi ¢pyukimu 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
. Berumcaurs 3Havenue npoussoanol pynkuun f(X) = 9 — cos?X mpu x =

Bapuanr 4

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

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

X9 opux =2
1-xz P

) - T
. Berauciuts 3Hauenne npoussognoin ¢pyrkuum f(X) =sin’x - 13 npu x =

Bapuanr 5

. Haiitu kopens ypaBuenus Y'(x) = 0 npu y(X) = 42x°> — 12x + 3

. 2
. Boruucmuts 3nauenue npousBoanoi Gyukuuu f(X) = - 5x% + 6vx mpu x = 1

x%—1
5x+2

mpu x = -1



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

8. BerumcauTh 3HaUeHre Mpou3BoaHoN QpyHkimu f(X) = 4 + sin?x mpu x = 21

Bapuanr 6
1. Haiitn kopens ypasaenus Y'(x) = 0 mpu Y(X) = 16x? —48x + 1
2. Beruucnuth 3Ha4eHue npou3BoaHon GpyHkuuu 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 mpou3soaHol Qpyrkuum f(X) = 2 +€0s?X  1pu x =23

Tema IlpumeHeHne Npou3BOIHOIM
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. MarepuanbHasi TOUKa JBIXKETCS 110 3aKoHy S(t) = %. Haiinute e€ ckopocTs B MOMEHT BpemeHu t = 2cC.

Bapmuanr 2.
1. UccnenoBaTh ¢ MOMOIIBIO0 IPOU3BOIHOM M TOCTPOUTH TpadyK (OyHKIIUH:
f(x)=x3— 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 BpemeHu t = 5cC.

Bapmuanr 3.
1. UccnenoBath ¢ MOMOIIBIO TPOU3BOTHON M IOCTPOUTH TpaduKu PyHKITHH:
f(x) = 4x + 6x°
2. Hanmmure ypaBHEHHE KacaTenbHOW K Tpaduky QyHKIMH
f(X) = 5x? + 2x - 3B Touke ¢ abcLHUCCoit 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) = ot Haiinute e€ ckopocts B MOMEHT Bpemenu t = 3c.

Bapmuanr 4.
1. UccaenoBaTh ¢ OMOLIBIO TPOU3BOJHON M OCTPOUTH rpaduKu PyHKIHU:
f(x) =-x*+3x+1
2. Hanmmmre ypaBHEHHE KacaTelnbHOH K rpaduky GyHKIMN
f(X) = 4x? — 3x + 2 B TouKe ¢ abcLuccoii Xo = -2
3. Haiinure HanboJiblliee U HANMEHbBIIIEE 3HAYCHHS (DYHKITHH
f(x) = -x®+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) = - 4x® + 12x

2. Harmummre ypaBHeHHE KacaTeNbHON K rpaduKy (yHKIIHH
f(x) = 8x? — 3x + 1 B TOuKe ¢ 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) = =0 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() = & +

cos?x
B)f(x) = (4 —3x)
Haiigurte nepBooOpa3sHyto st 3anannoi Gpynkuuu f(X), rpaguk KOTOPoil MPOXOIUT Uepe3 TOUKy M:
a) f(x) = 6x — 7; M(-2; 11)
0) f(x) = 2sinx; M(0; 2)
B) f(X) = 5 M(3; 1)

Brruucnute mnomane GUrypsl, orpaHu4eHHON JIMHUAMU:

a)y=x2+3x1/1 y=0
6)y:6xfx2 u y=x+4

Bapmuanr 2.
Haiiaute Bce nmepBooOpasubie 1t Gynkiun 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 yepes Touky M:
a) f(x) = 4x + 7; M(-1; -2)

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

B) f(X) = X%; M(2; 1)
Brraucnute roromans GUrypsl, orpaHUYeHHON JTHHHSIMU:
a) y=x2-4x+3H y=0
0) y=4-x21/1 y=x+2



Bapmuanr 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 s 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) = 53 M(2 1)

Brruncnure miomans Gurypbl, orpaHAYeHHON JINHUSMHU:

a)y=8x—4x2 n y=0
0) y=x21/1y=4x—3

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

a)f(X)=7-6x-x°+8x°
R
6) () = x?  sin?x
B)f(x) = (5x +4)°
Haiiaure nepooOpa3sHyto s 3anannoi Gpynkuuu f(X), rpadguk KoTopoit mpoxoauT yepes 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, orpaHi4eHHON JIMHUSAMU:

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)’
Haiigure nepooOpasHyto st 3anannoi Gpynkuuu f(X), rpadguk KoTopoit mpoxoauT yepes 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:x2Hy2-3x

Bapmuasr 6.
Haiinure Bce mepBoobpasusie s pynxmmu f(X)
a) f(x) =5 - 2x — x3+ 10x®
_ 17
6) f(X) - oz sin2x

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

Haitnmure mepoobpasuyro ais 3agannoi pyuknuu f(X), rpaduk koTopoit mpoxomut depes Touky M:




a) f(x) = 4x — 3; M(-2; 11)
6) f(x) = 5c0x; M(%;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

am”
2. a—n =a

3.@")" =a™

Tema Iloka3zaTenbHble ypaBHEHMS
Ne 9
Bapuanr 1
CBoiicTBa Moka3aTeabHOH QyHKINH.

6. a’ =1

-n

7. in:a
a

a b

8.(=)"=(=)"

(b) (a)

m

4. a"b" =(ab)"9.¥a" =a"

n 1

a a =

5 —=(-)"10. Ya =a"
o (b)

1).5 =125

1.,
3). (—)"=6
) (36)

5). 5% =25
7).2-8° =16
9) 2x2—7x+10 -1

11). 2252162
13). 2:3"%-5.3%= 1443

x?—14x+48
—>0

1).
) x+7

3) 0,7 3x+l<(l§)xll

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

am
2. a—nza

3.@")" =a™

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

PemnTh nokasareiabHbIe yPaBHEHUS:

l X —
2. (5)=4
4).9% =27

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

10). 11" =%/121
12). 4°+22%-80=0
14)3 44295 =5 6~

Pemnte HepaBeHCTBa:

343

2). 06521
9

x? 8
4).3% >9

Bapuanr 2
CoiicTBa Moka3aTeabHOH QyHKINH.

6.a’ =1

-n

1
7. —n:a
a

a -n _ E n
8'(5) —(a)

an



n 1

a a =

5 —=(—)"10.Ya =a"
o (b)

Pemnts mokasareabHbBIC YpPaBHCHUA:

1). 10" = 1000 2).27" =81
1 1
3). ()" =9 4). (<) =6
) (3) ) (36)
5). \3" = L 6).19" =1
27
7).3%:27=9 8). 8% . 64=4""
9).5" 7 =1 10).7% = {49
11).05° " 25=42 12).0.25" +0,5" = 6
13). 10" +10""=0,11 14)2 25% - 5 -10* +2 -4*=0
Pemute HepaBeHCTBa:
py, 6=2AG=9) 204" <6-
4x -5 4
g 3 . 27
3 . 252x 3<53x 9 4 (= 6x+10-x <=
) ) ( 4) &
Bapuanr 3
CBoiicTBa MokasatenpHON QyHKIINH.
lL.ama" =a™" 6.a" =1
am
2. —nzam_" 7. iﬂ:a‘”
a a
3.a@m)" =a™ 8-(3)7n :(9)"
b a
4.2"b" =(ab)"9. Va" =a"
a"  a,, :
5. —=(-)"10.¥a=a"
b" (b)
PeHH/ITb ITIOKA3aTCJIbHBIC ypaBHeHm{:
1).3"=81 2). (%)X =125
1
3). ()" =5 4).8=128
) (25) )
5). v/10* =100 6).49" *=1
7).4%-2=128 8). 777 343 =49""
9). 10" ¥ =1 10).9" = §/81
11). 17 585209 {17 12).49% -6- 7% +5=0
13).37-3"7°=38 14)8 + 18* =2 27
Pemuts HCPABCHCTBA:
p, Xx-1D) 209" 12
x—7 81
3).16""> (g)m 4). 9% <07

Tema Jlorapudpmuieckue ypaBHeHUs
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.logz;x =4
clogyi102x—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
clogyi(Bx+1)=1

lg 2x+ 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

.log,ie(2x—6) =1
.log, 2x + logyx =12

327% =5

5
logsx = *°
81

. logg(x? —25) = 2 + logg(x — 1)

{log3 x+ logzy =2+ logz 2
logz(x +y) =2

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

loge 2x + loggx =2
54% = 9

5
x loggx = *°
16

.loga (x% +20) = -1+ log1(x+2)
10 10

{log3x—log3y =1
x—2y=9

.log gx =4
dogyie(2x—1)=1

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

x
rlg 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
Tpamnenuy.
6. Haiinure Bce BBICOTHI TPEYTOJIbHHUKA, Y KOTOPOTO CTOPOHBI paBHEI 13 cM, 14 cmu 15 cm.

Bapuanr 2
1. Yemy paBeH nepUMETp NPSIMOYTOIBHOTO TPEYTrONbHUKA, €CJIM €r0 THIOTEHY3a paBHa 73 cM, a Iiouaib
paBHa 1320 cm??
2. YeMy paBHBI CTOPOHBI IPAMOYTOJILHUKA, ECITH €r0 IepuMeTp 74 1M, a IIomaab papHa 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
TpareLunu.
6. HaiinuTe Bce BBICOTHI TPEYTOJIBHUKA, Y KOTOPOTO CTOPOHBI paBHBI 13 cM, 14 cm u 15 cm.

Tema Burunciaenue MOBEPXHOCTU MHOIOTPaAaHHUKOB

Ne 12
Bapmuanr 1
DopMyIIbL:
a3
PaBHOCTOpOHHUIT TPEYTONBHHUK: S= Y P =34,
Teopema I[Iudaropa: c’=a’+8’
Kganpart: S=a’, P = 4a;
[IpsIMOYTOJIbHUK: S = ab; P =(a+b)2;
IMapammenorpamm: S =a b sina; P =(a+b)2;
Pom6: S :lzdle; P=4a;
Tpanenus: S:a;Bh; P=a+b+c+d;
[Ipusma. [Mapannenenunen. Ss.=PocH; Syun =Ssu+2S,0;
[Mupamuna:S;, = % P e, h (U1 mpaBrITbHOI TUpaMub);
Sn.n. =3 6n T Socu. ;
3amaun

1. IToBepxHOCTH Ky0a 24 cM?. Halimure mmHy ero pebpa M IUarOHaIH.

2. Beraucnure miomaas 00KOBOH MOBEPXHOCTH MPSIMOYTOJIBHOTO TTApaslIeIeUIe1a, CTOPOHBI OCHOBAHUS
KOTOporo 5 cMm u 12 cMm, a ruiomaap JuaroHaabHoro ceuenus 130 cM?.

3. B nmpaBUIIbHOM Y4eTBIPEXYTONBHON MUpamMuie anoeMa JUIMHOM 8 ¢M cocTaBiIsieT ¢ ocHoBaHueM yrom 300,
HaiinuTe muoniaab moaHOM NOBEPXHOCTH MUPAMUIBL.



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
DOopMyIIbIL:
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 =l2d1d2; P =4a;
Tpanenus: S=a2Bh; P=a+b+c+d;
[puzma. [Mapannenenumesn. Ss.=PoeH: S, =S;.+2S,0:
Mupamuga:S;, = % P .. h (1 mpaBrIIbHOM TUpaMuIb);
Sn.n. =S 6an T Socn. ;
3anaun

1. ITosepxHoCTh Ky6a 54 cm?. Haliure mnHy ero pebpa M JUaroHau.

2. Beruucnure miomans O0OKOBOM MOBEPXHOCTH MPSIMOYTOJIBHOTO Mapauieienunesa, CTOPOHbl OCHOBaHMS
KOTOPOro 8 ¢cM u 15 ¢cM, a IIoma s AMaroHaabHOro cedeHHs 68 cM2,

3. B npaBHIIbHOI YeTHIPEXYToNnbHOM mupaMue anodema JIuHOM 12 ¢cM cocTaBisieT ¢ ocHoBaHueM yroi 60°,
Haitaure muioia b NoaIHON NOBEPXHOCTH MUPAMUJBI.

4. Haitnure miomaap MOTHON 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 TPEYTOMBHHUK: S= Y P =34,
Teopema [Tudaropa: c?=a’+s?
Ksagpar: S=a?, P =4a;
[IpsaMoyronpHUK: S =ab; P =(ath)2;
IMapanmenorpamm: S =a b sina; P =(a+b)2;
Pom6: S =l2d1d2; P=4a;
Tpanernus: S=a;—Bh; P=a+b+c+d;
[Ipusma. [Mapannenenunen. S6.=PocH;  Sun =Ss.+2S,0;

Mupamuna:S;, = % P .. D (i mpaBrItbHO# TUpaMuib);

Sn.n. =S oan T Socn. ;
3amaun
1. TToBepxHOCTH KyOa 96 cm?. HaliauTe mvHy ero pebpa u IMaroHaim.



2. BerancnuTe mioma s 60K0BOM MOBEPXHOCTH MPSIMOYTOJIBHOTO MapayUIeNeNHIea, Y KOTOPOTO OJHa CTOPOHA
OCHOBaHUS OOJIBIIIE APYTOH HA 5 cM, TUIOIIAIs ocHOBaHUsS 300 cM?, a IuIoLIaab AUAroHanbHOro ceueHus 100 cm?.
3. B npaBWiIbHO# YETBIPEXYTONBHOM TMpaMuIe anodema JIMHOM 6 CM COCTaBISET ¢ OcHOBaHHueM yrou 45°,
HaitauTe muioiaib NoIHON NOBEPXHOCTH MUPAMUJBI.

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
DopMyIIBL:
) a?/3
PaBHOCTOpOHHHI TPEYTONBHUK:  S= T , P =3a,
Teopema I[ugaropa: c?=a’+s?
Ksanpar: S=a?, P =4a;
[TpsAMOYTOJIbHHEK: S=ab; P =(a+h)2;
[Mapanmenorpamm: S =a b sina; P =(at+b)2;
Pom6: S =l2d1d2; P =4a;
Tpanerust: S=a;—Bh; P=a+b+c+d;
[Ipusma. [lapamnenenwumes,. Ss.=PocHi S, =S5, +2S,.:

[Mupamuna:S;, = % P e D (s mpaBuItbHO# TUpaMuib);

Sn.n. = Sé.n + SOCH. ;

3anaun
1. ITosepxHoCT Ky6a 216 cm?. Haiijure 1uiHy ero pedpa u AHaroHaimu.
2. Beruncnute mioria s 60K0BOM MOBEPXHOCTH MPSIMOYTOJIBHOTO MapaUIeNIeNuIea, y KOTOpOro OJHa CTOpOHA
OCHOBaHWMs OoJbiie Apyroi Ha 1 cM, TUIOIaah OCHOBAHUS 12 cM?, a IUIoLIab AUAaroHAIBLHOro ceueHus 30 cM?,
3. B npaBHIIbHOI YeTHIPEXYTONbHOM mupaMue anodema JIHHON 4 ¢M cOoCTaBiIsieT ¢ ocHoBaHueM yroi 30°,
Haitaure muioiaib NoaHON NOBEPXHOCTHU MUPAMUBL.
4. HaliguTe TuI0IIa b MTOTHOM MMOBEPXHOCTH OKTadApa ¢ pedbpoM 8 cM.
5. B OCHOBaHMY NPSMOM TIPU3MBI JIEKUT MAPAILIETOrPAMM CO CTOPOHAaMH 4 ¢cM 1 5 ¢M 1 octpbim yriiom 30°. Beicora
npu3Mbl 8 cM. HaliuTe miomaas mogIHON MOBEPXHOCTH TIPU3MBL.

Bapuanr 5
DopMybI:
a3

PaBHOCTOpOHHMIA TPEYTONIBHUK: S= T ,  P=3a,
Teopema [Iugaropa: 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. Ss.=PocH;  Syun =Ssu+2S,0;
IMupamuna:S;, = % P e, h (i mpaBmITbHO TUpaMub);

Sn.n. = S6.n + Socu. ;



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 AuaroHaabHoro cedenus 80 cm?,
3. B npaBWiIbHO# YETHIPEXYTONBHON 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.

Bapwuanrt 6
DOopMyIIbIL:
a3
PaBHOCTOpOHHMII TPEYTONBHUK: S= T ,  P=34,
Teopema ITudaropa: 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: S=a+Bh; P=a+b+c+d;
[Ipusma. [lapamienenwumesn. Ssn=PocxH; S, =Ss.+2S,.;

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

Sn.n. = S6.n + Socu. ;

3agauu
1. IToBepxHOCTH Ky6a 6 cM?. HaliguTe [umMHy ero pepa U JuaroHaiu.
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 CTOPOHAMH 6 CM 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;

Sé.n. =P ocH H; Sn.n. = S6.n. +2S och. 1
V=S,,H; H=Ilsin ;
IInpamupa:

Sé.n. = % Pocnh; (h - aHO(beMa)

S nn — S6.n. + Socn. ;



) a?/3
PaBHOCTOPOHHUI TPEYTONBHUK: S = T ;P =3a;
Kganpart: 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 . Haliaure 00bEM MpHU3MBI U €€ TMOJTHYIO IOBEPXHOCTb.

2). O6BEM TPEYTroNbHON THPaMUIbI 2 \/§ em® . CTopoHa OCHOBAHHMS 2 ¢M, 3 OCHOBAHHEM SIBIISICTCSI IPABHIIBHBIH
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 2cmbombiie
MeprMeTpa OCHOBaHUs M 00pa3yeT ¢ ocHoBaHueM yroi 60°. Haiimute 00bEM pu3MBl.

4). Haittz 00pem Ky0a ¢ pedpom 4 cm.

Bapuanr 2
DOopMyIIbIL:
IIpu3ma, napajienenunen:

S6.n. =P ocH H; Sn.n. =S g T 25 ocH. 1

V:SOCHH; H=IS|na,
[Mupamupa:
Sen = % P yer N; (h —amodema)
Sn.n. = 86.11. + SOCH.;
V= 1 S .. H =H= ﬂ :

§ OCH ’ SOCH ]

a?+/3

PaBHOCTOpOHHMIT TpeyronpHuK: S= —— ; P=33;

4

Ksanpar: S=a?; P=4a; d:a\/E;

3anauu:
1). B ocHOBaHMY TpeyroybHON MUPAMUABI JIEKUT MIPABUIIbHBIA TPEYTOJIBHUK CO CTOPOHON 6¢cm. OHO U3 GOKOBBIX
pEbep nmupaMu bl NEPIECHAUKYIJISIPHO OCHOBaHUIO. Halijiure JiTnHBI 00KOBBIX pEOEp MUPaMuUIbl, €CIIH H3BECTHO, UTO €€

00bEM 24 \/§ em®.

2). B ocHOBanMu napajuienenuesa JeKUT KBaJpaT ¢ IepUMETPOM

24cm. BokoBoe pebpo mapauiesieuiea paBHO JUaroHaaId OCHOBaHUS U 00pa3yeT ¢ ocHoBaHueM yrout 45°, Haitnure
00BEM Napajienenunesa.

3). [lepumeTp OOKOBOI IpaHy NPaBUIBLHON YETHIPEXYTOIBHON MPU3MBI 28 ¢, @ CTOPOHA OCHOBaHMS Ha 2 cM KOpoUe
06oxoBOTO pedpa.

Haiinute 60KOBYIO0 IOBEPXHOCTD U OOBEM MPU3MBL.

4). Haiiti 00beM KyOa ¢ peOpoM 6 cM.

Bapuanr 3
DopMyJIbL:
TIpu3ma, napanienenumnen;



Sﬁ.n. =P ocH H; Sn.n. = 86.11. +2S ock. 1

V=S,,H; H=Ilsin( ;
TIupamupa:
1

Seu = > P ,en N; (h — amodema)

Sn.n. = 86.11. + Socn. ;

v=Ls, b o He
§ o ’ SOCH ’
a’+/3
PaBHOCTOpOHHMIA TPEYTONBHUK: S= : P=3a;

KBanpar: S=a’; P=4a; d=a\/§;
3amgauu:
1). CropoHa OCHOBaHUS MPABUIBHOM TPEYTroIbHON MPU3MbI Ha 3cm MeHbIIe e€ 00koBoro pedpa. JluaroHais 60KOBOI

rpanu 3 \/g cM.

Haiigute 00bEM PU3MBL.

2). B ocHOBaHMM HAKJIOHHOTO MapauIeICHUIe/Ia JISKHUT KBaJIpaT CO CTOPOHOU Scm. BokoBoe peOpo paBHO AUaroHaIH
OCHOBaHUS 1 00pa3yeTr ¢ ocHoBaHHeM yron 45°. Haiiqure 00bEM mapaenenumnena.

3). B ocHOBaHMM THpaMUIBI JSKUT KBAAPAT co CTOPOHOH 2 cu. OmHO M3 GOKOBBIX pEOEp MUPaMUIBI IEPIICHANKYIISIPHO

OCHOBAHHMIO, a CAMO€ JUIMHHOE 6OKOBOE pebpo v A . Hatinure 00pEM mupaMusl.
4). Hatitit 06mem xyOa ¢ pedbpom 10 cm.

Bapuanr 4
DOopMyJIBL:
IIpusma, mapamienenunen:
Sé.n. =P ocH H; Sn.n. = S6.n. +2S oct. »
V=S,.,H; H=Isin( ;
IMupamuna:
Sen = % P yen N; (h — ammodema)
Sn.n. = Sé.n. + Socn. ;
1 v
V==S,,H = H=—;
SOCH
a3
PaBHOCTOpOHHWMIA TPEYTONBHUK: S = ;P =3a;
Ksanpar: S=a’; P=4a; d:a\/i;
3anaun:

1). B ocHOBaHMM NPU3MBI JIEKUT MPaBUIILHBIA TPEYTOJIBHUK CO CTOPOHOH 4cm. BokoBoe pedpo mpu3Mel paBHO Scm U
obpazyet ¢ ocHOBaHHEeM yrou 45°. Haiinure 06bEM ITPU3MEL.
2). B ocuoBannu upamuasl SABCDnexut KBagpart co CTOpOHOM

\/6 cm. Pebpo SB neprnienauKyIipHO OCHOBAaHMIO, a IJTMHA pedpa

sc- V10 cm.  Haiimure 00bEM TpaMuUIbL.
3). CropoHa OCHOBaHWMsI MPABUIILHOM YETHIPEXYTOIBLHOM MMPU3MEI 6CM, a AWAroHab 00KoBoW rpanu — /0 cm. Halinute
MIOJTHYIO TIOBEPXHOCTH PU3MBI U €€ 00BEM.



4). Haiitr 06beM KyOa ¢ peOpoM 8 cM.

Bapmuanr 5
DOopMyIIbIL:
IIpusma, napajesnenumnen:
86.11. =P oCH H; Sn.n. = S6.n. +2S oci. »
V=S,,H; H=Isin ;
TIupamupa:
Seu = % P ,ex N; (h —amodema)
S nn = So’.n. + SOL‘H. ;
1 v
V==S,,H, = H= —;
S()CII
) a?3
PaBHOCTOpOHHUII TPEYTONBHAUK: S = 4 ; P =3a;
KBanpar: S=a’; P=4a; d:a\/i;
3agauu:

1). B ocHOBaHMK MpaMupl JISKUT IPABUIBHBIA TPEYTOIBHUK CO CTOPOHOM 6¢cm. O0bEM nupamuzps! 18 \/_ em®.
Haiimute amuHbl BceX O0OKOBBIX pEOEep MUPaMUAbI, €CITU U3BECTHO, YTO OJHO M3 HUX MEPIEeHANKYIISIPHO OCHOBAHHIO.
2). OcHOoBaHue MapaiUieNienueia — KBaapar c¢ nepumerpom /2cm. bokoBoe pedpo paBHO AMAaroHa N OCHOBAaHUS H
oOpasyer ¢ ocHoBaHueM yroia 45°. Halinute 00bEM mapaienenumnea.

3). llepumeTp OcHOBaHHMS MTPABWIILHONW TPEYTONBHOM MPU3MBI — 24cMm, a iepuMeTp 00KoBOM Tpanu — 36cm. Haiinnre
00BEM 1 GOKOBYIO TIOBEPXHOCTD MTPU3MBI.

4). Haiiti 06beM Kyba ¢ pedpom 12 cm.

Bapuanr 6
DOopMyJIBL:
[Ipusma, napayenenunen;
So’.n. =P ocH H; Sn.n. = Sﬁ.n. + 25 och. 1
V=S,.,H; H=Isin( ;
IMupamuna:
Ssn = % P ,ei D (h — ammodema)
Sn.n. = Sé.n. + Socn. ;
1 3V
V= =S,,H;, = H= —;
SOCH
a’/3
PaBHOCTOpOHHMIA TPEYTONBHUK: S = 4 ;P =3a;
Ksanpar: S=a’; P=4a; d:a\/i;
3anaun:

1) CropoHa OCHOBaHHMS MPABIIBHON YETHIPEXYTOIBHOM MIPU3MBI 2 \/E CM, a AUaroHajb Npu3Mbl — Scm. Haiinute 00béM
IPU3MBIL.



2). OnHO U3 OOKOBBIX PEOEP MUPAMHU/IBI MIEPIICHINKY/IIPHO OCHOBAHHUIO, @ B OCHOBAHUU JICXKHUT MTPABHIILHBIN
TPEYTOJBHUK CO CTOPOHOU 5 cM. HalimuTe muymnHb Beex pEdep mupaMuibl, €CJIM U3BECTHO, YTO 00BEM upaMuisl 12,5

\/§CM3.

3). B ocHOBaHMYU TIPU3MBI JISKUT MPABUIIBHBINA TPEYTOIBHUK CO CTOPOHOH4cm. BokoBoe pedpo paBHO BHICOTE
OCHOBaHUS U 00pa3yer ¢ ocHoBaHHEM yrod 60°. Haiimure 00bEM IpHU3MEIL.
4). Haiitn 06bem kyba ¢ pedpom 2 cm.

Tema Tesia Bpamenus

Ne 14
DOopMyIIbIL:
LwmmHap:  Soew = TR?; Sec.cen. = 2RH; Son. = 27RH; Sun, = 27R(H + R);
V = nR%H;
Konyc: Soen =7R?,  Spcces. =RH;  Sgn =@RL;  Sun =nR(R + L);
V= aR?H;

VCeuéHHBINA KOHYC:  Syocu. = % Spoen. = TR?%  Soccen = 2(r + R)H;

Sen=m(r+R)L; Syn=nr?+aR2+x(r+R)L; V= %nH(RZ +Rr +1?);

Iap. Chepa. S =4nR?% V= %nR?*;

Bapmnanr 1

3agauu:

1. [IpstmoyronbHUK ¢ nuaroHanb 10 cM 1 01HO# U3 CTOPOH 6 cM BpamaeTcst BOKpYT Ooiblieit croponsl. Haiinnre
00BEM M IIJIONIA/Ib TIOJTHON MOBEPXHOCTH TeJla BPALCHUS.
2. JlnaroHanp OCeBOTO cedeHus muanHapa 15 cM, a pamuyc 4,5 cm. HaiinuTe momaab 60KOBO MOBEPXHOCTH U 00BEM
HWIHHAPA.
3. JJnmHa obpa3yromiei konyca 12 ¢cM coCcTaBisieT C OCHOBAHUEM yron 45°. HaliauTe miomais moaHOM
MMOBEPXHOCTH U 00BEM KOHYCA.
4. Beicora yceu€HHoro konyca 12¢m, a paguycbl ocHoBauuit 18 cM u 13cM. HaitnuTe mutoria s 60KOBOM MOBEPXHOCTH U
00BEM yCeUE€HHOTO KOHYCA.
5. 64 oAMHAKOBBIX METALUTMICCKUX MAPUKA PaInycoM 6 CM Kbl CIIaBWIIM B oAuH. Haiinure panuyc
MOJTyYUBIIETOCA I1apa.

Bapuanr 2
DopMyIIbL:
Hunuaap:  Seen = TR, Soccen. = 2RH; Son. = 2nRH; Sy = 27R(H + R);
V = nR?H;
Konyc: Seen =7MR?,  Secces. =RH;  Sgn =nRL;  Sun =nR(R + L);
V= iR%H;

VCeu8HHBIN KOHYC:  Spoc. = 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?);
[lap. Cpepa. S =4nR% V= %nR3;

3anaun:
1. ITIpsimoyronpHUK ¢ quaroHanbsio 20 cM 1 OIHOM 13 cTOpPOH 12 cM Bparraercss BOKpYT OoJbiieii ctopoHsl. Halimute
00BEM ¥ TIIOMIA/Th TIOJTHON MIOBEPXHOCTH Tella BPALCHHUS.
2. JluaroHasb 0CEBOI0 CeYeHHMs IMIIMHAPa 25 cM, a BeicoTa 24 cM. Halinure miomanb O0KOBOM MOBEPXHOCTH U 00BEM
MUIAHAPA.
3. JlmuHa oOpa3yroleii KoHyca 8 cM, a YroJ IPpHU BEpIIMHE OCEBOTO CeUCHHs - TpsMoil. Halinure mumomanp moHoMi
MTOBEPXHOCTH M 00BEM KOHYCA.
4. BreicoTta yceu€HHOT0 KOHyca 12¢Mm, a paauychl ocHOBaHwMiA 11 cm 1 6 cMm. Haliaure mmomans 00KOBO# MOBEPXHOCTH
1 00BEM yCEeUEHHOTO KOHYCA.



5. CKOJBKO METAITMUECKUX MTAPUKOB PAIIYCOM 2 CM KaXKJIbIi MOYKHO OTIINTh, PACIUIABHUB OJMH IIAPHK paanycoM 4

cMm?
Bapwuanr 3
DopMynbl:
LwmuHap:  Soew = TR?; Sec.cen. = 2RH; Son. = 27RH; Sun, = 27R(H + R);
V = nR%H;
Konyc: Soen =7R?,  Spcces. =RH;  Sgn =@RL;  Sun =nR(R + L);
V= SnR%H;

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

1
Sen=m(r+R)L; Sun=nr?+aR?+x(r+R)L; V= gnH(RZ +Rr + 12);

4

Illap. Cpepa. S =4nR? V= gnRS;

3anauu:
1. IlpsaMOyTONBHUK ¢ TUaroHaibo 13 ¢M 1 OHOM U3 CTOPOH 5 CM BpaIiaeTcst BOKpYT 0oJbireii croponsl. Haiinnte 065EM
U iomanb MMOJTHOM IMOBCPXHOCTHU TECJIa BpaALICHUS.
2. lnaronans oceBoro ceveHus mumuHapa 20 cM, a Beicota 16 cMm. Haiinmute mmomans 60K0BOM MOBEPXHOCTH U 00BEM
LITHHIPA.
3. Jlimina o6pasyromieii konyca 10 cM, a yron npu BepuuHe ocesoro cedenus - 60°. Haiinure miomans nomHoit
MMOBEPXHOCTH U 00BEM KOHYyCA.
4. BricoTa yceuéHHOTO KOHYyca 15 cM, a paanycel ocHoBaHWH 20 cM u 12 cM. Haligure mmomaas 60KOBOi MOBEPXHOCTH U
00BEM yCeuéHHOTO KOHYCA.
5. CKOIBbKO METaJNIMYECKUX HIAPUKOB PAAHYCOM 2 CM KaXKJIblii MO>KHO OTJIMTb, PACIJIABUB OJIMH IIAPHK PAAUYCOM 6 CM?

Bapuanr 4
Dopmynbl:
Hunmaaap:  Seew = TR% Seccen. = 2RH; Son. = 27RH; Sy, = 27R(H + R);
V = R%H;
Konyc: Socn =7MR?%  Spcces. =RH;  Sgn=7nRL; S, =nR(R+L);
V = iR?H;

VCceuéHHBIN KOHYC:  Sioen = % Spoen. = TR?,  Spcces. = 2(r + R)H;
Son =a(r +R)L;  Spn=m2+aR2+w(r+R)L; V= %nH(RZ +Rr + 12);
Illap. Cpepa. S =4nR? V= %nRS;
3anmaumn:

1. IIpsAMOYTOJIBHUK ¢ IMAroHanblo 17 ¢M 1 0AHOM U3 cTOPOH 15 cM BparaeTcss BOKpYT MeHbIIel cToponsl. Haiinnte
00BEM U TIIOMAAh TIOJTHOM MTOBEPXHOCTH TEJIa BPAIICHHUS.
2. lmaroHanb OCEBOTO Ce4eHus IuuHApa 15 cM, a Beicota 9 cMm. Haliaure muomaas O0KOBOW TOBEPXHOCTH U O0BEM
HUTHHIPA.
3. OGpa3syromas KOHyca JJIMHOM 6 ¢cM cocTaBiseT ¢ ocHoanreM yroi 30°.  Haiiaure miomans HOIHON
MIOBEPXHOCTH U 00BEM KOHYCA.
4. BricoTa yceu€HHOTO KOHYyca § cM, a paJnychl ocHOBaHmi 13 cM u 7 cM. Haligute muioriaas 00KOBOY TOBEPXHOCTH U
00BEM yCEUEHHOTO KOHYCA.
5. 8 OIMHAKOBBIX METAUINYECKHX IIapuKa paauycoM 10 cM Kakaslil critaBuiM B onuH. Halinure paguyc
MOJIy4HBUIErOCs IIapa.

Bapmuanr 5

DopMyTBL:
Hmmaeap:  Soes = TR, Soccer. = 2RH; Sg.n. = 2nRH; Syn. = 2nR(H + R);
V = R?H;
Konyc: Soeu =7R?%  Soccew. =RH;  Sgn =nRL;  Spn = nR(R + L);



1
V= ;TCRZH;
VceuEHHBI KOHYC:  Spoen = T2, Spoen. = TR%  Speces. = 2(r + R)H;

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

4
[ap. Cpepa. S =4nR% V= gnR3;
3anaun:

1. [IpsIMOYTOPHUK C IUATOHANBIO 5 CM U OJTHOW M3 CTOPOH 3 CM BpaIllaeTcsi BOKPYT MeHbIIeH cTOpoHbl. HaiimuTe
00BEM U MIJIOMIAAb MOTHOM MOBEPXHOCTH TEJa BPAIICHHS.
2. lmaroHans 0ceBOTO cedeHus munuHapa 17 cm, a paanyc 4 cMm. Haiinure mmomaas 60KOBO MTOBEPXHOCTH M 00BEM
MTAHAPA.
3. O6pa3syromas KoHyca JIMHOM 4 ¢cM cocTapiseT ¢ ocHoBanueM yron 60°.  Haiiaute miomaas nonHoi
MTOBEPXHOCTH U 00BEM KOHYyCA.
4. BricoTa yceu€HHOTO KOHYyca 9 cM, a pajnychl ocHOBaHmid 15 cM u 3 cM. Haligute muioriaas O0KOBOY OBEPXHOCTH U
00BEM yCceu€HHOTO KOHYCA.
5. 216 oIMHAKOBBIX METAJUIMYECKUX IIApHUKa paguycoM 7 M KaKIblil CIUIaBUIU B oauH. HaliguTe paguyc
IMOJIy4YUBLICTOCA 1Iapa.

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

VCeuéHHBIN KOHYC:  Syocu. = % Spoen. = TR Soccen = 2(r + R)H;
Sen.=n(r +R)L;  Sun=mr? + 7R+ n(r +R)L; V= %nH(RZ +Rr + 12);
[ap. Cpepa. S =4nR? V= %nRB;

3agauu:
1. TIpAMOYTOJILHUK C TUIOIIA/ILIO 8 CM%, O/HA CTOPOHA KOTOPOTO Ha 2 ¢M GOJIBIIE JIPYTOM, BpalIaeTcsi BOKPYT
Oonpiieii croponsl. Halinure 00bEM 1 1UI0IaAb TOIHOW NOBEPXHOCTH Tejla BPALLCHHUS.
2. Beicora unmuHapa Ha 10 cM OorbIe pagnyca OCHOBaHMs, TTOTHAS TIOBEPXHOCTH IMIMHApa 144 cm?. Haiinure
paanyc OCHOBAaHUS U BBICOTY.
3. Tpeyronsnuk co croponamu 10, 17 1 21 cM Bpamiaercst BOKpyr Oosnbliei croponsl. Onpenennute 00bEM U
TUIOIIA/Tb TIOJTHON MOBEPXHOCTH MOJIYYSHHOTO TeJla BPaIleHHsI.
4. PaBHOOenpeHHAas Tpanenus ¢ napaielbHBIMA CTOpOHaMHU 7 1 17 cM BpalaeTcst BOKPYT CpeIHEH BBICOTHI.
IInomane Tpaneuuu 144 cM?. Omnpenenure 00bEM Tella BPAILCHHUS.
5. CKOJBKO METAITHYECKUX MAPUKOB PAIMyCOM 3 CM MOXKHO OTJIMTh, PACIUIaBUB IIap pagumycoM 9 cm?

3a ceMecTp CTYIACHT MOKET BBITIOJTHUTH BCE 3aaHMS.
Kputepun onennBaHus:
5 6annoB BBICTAaBISETCS, €CIM 3aJaHUs BBIIOJHEHBI CaMOCTOSITENIbHO, B MOJHOM oOBbeMe, HaiineHa,

000011IeHa U CHCTEeMAaTU3UPOBaHa He0OXoauMasi HHPOPMAaIIUs

4 Oanya BBICTABJISIETCS CTYJIEHTY, €CIIM 33JaHus BBIIIOJHEHBI CAMOCTOSATENBHO, B TIOJTHOM 00beMe, OJJHAKO
JOITyLIEHbI He3HAUYNTEIbHbIE OIIMOKH, HCIIPABICHHBIC IPH YKa3aHUU Ha HUX

3 GaJu1a BBICTaBIIAETCS CTYJCHTY, €CJIU 3a/1aHUsl BHIIIOJIHEHBI CAMOCTOSITEIbHO, B I0JIHOM 00bEeME, OJHAKO
JOIYLICHbI OIMOKH, UCIIPABICHHBIE C 3aTPyIHEHNEM IIPH YKa3aHUU HA HUX

2 GaJula BBICTABIISIETCS CTYZIEHTY, €CJIU 3a/laHUsl HE BHIIIOJIHEHBI B IIOJIHOM 00BEME.



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 OPMUPOBAHMS KOMIICTCHIIMH 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 TTPOMEXKYTOYHON aTTECTALMU U YYUTHIBAIOTCS MPY OIICHUBAHWUU 3HAHWUW, YMCHHI, HABBIKOB U
(mnm) ompITa AESITEITLHOCTH.



IMpuioxenue 2

METOJUYECKUE YKA3AHUS JUISI OBYUYAIOIUXCSI IO OCBOEHUIO
JUCHUILINHBI

OYVYII1.03 MaTtemaTuka

Metoandecknue ykazaHUsl IS CTYAGHTOB Mo ocBoeHuio aucuuminael OVYIL.03 Martemaruka
SIBJSIIOTCST 9acThIO pabodell mporpamMMsl (IPHIIOKEHHEM K pabodei mporpamme).

PIIJT — paGouast mporpamma, yTBEp>KACHHAsI IUPEKTOPOM KOJIJIEDKA I U3YyYCHUS AUCLUTLIAHBI
OVYIIL.03 Maremaruka. OHa onpezeisieT Ueld U 3aadd AUCHUIIIHHEL, (OpMUpYEMbIEe B XOlI€ €€ U3yUeHHUs
KOMIIETEHIIMM M HUX KOMIIOHEHTHI, COJAEpXKaHWE H3Y4aeMOro MaTepuana, BHIbl 3aHATHH M 00BbeM
BBIJICJIIEMOT0 Y4eOHOTO BpEMEHH, a TAKKe MOPAJOK U3yUECHHUS U MIPEToIaBaHus peaAMETa.

Jia camocTosTeNnsHOM yaeOHOW paboThl CTYJeHTa BaXKHOE 3HaYSHHE UMEIOT pazneisl «CTpyKTypa u
collep)KaHWe JUCHHUIUIMHBI (MOIyNsA)» M «YdeOHO-MeToandeckoe W HH(OpMAaIMOHHOE olecredeHne
JUCIUTUINHBL (MOIYJIS)». B mepBoM yKa3bIBaIOTCS pa3eibl U TEMbI U3y9aeMON TUCIUTUIHHBI, & TAKXKE BUIBI
3aHATHHA W IUITAHUPYEMbI 00beM (B aKaZeMHUYECKHX dYacax), BO BTOPOM — PEKOMEHAyeMas JUTeparypa u
nepevyeHb pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOW ceTn «HTepHeT».

I[HH IMOATOTOBKM K TCEKYHMIEMY KOHTPOJIIO CTYACHTBI MOIYT BOCIIOJIB30BATHECA OLCHOYHLIMUA
cpencTBamu, TmpeactaBieHHBIME B llpunoxenmm 1 k pabouedd mporpamme mumcnuroimael OYIL03
Marematuka.

1. Onucanme nocienoBaTeILHOCTH AelCTBHIl CTYIEHTA

[Mpuctymast k u3yuenuto aucuuiumael OYIL.03 Marematnka HEOOXOMUMO B TEPBYIO OdYEpenb
o3HaKOMHThCs ¢ coaepkanueM PIIJI, rae B paznene «CTpykTypa U coiep)KaHne AUCHUIUIMHBDY TPUBEACHO
o011ee pacrpeeneHne YacoB ayJUTOPHBIX 3aHATHH M CaMOCTOSTENILHOW PabOThI IO TEMaM.

3a70roM YCHEIIHOIO OCBOCHMSI IUCUUIUIMHBI SIBIISIETCA PETYJSIPHOE IMOCEIIECHUE 3aHATUH U
BBHIMTOJIHEHUE TIPEYCMOTPEHHBIX MporpamMmoil 3amanuii. [Ipomyck omHOro, a TeM 0ojee HECKOJIbKUX
3aHATUI MOXET OCJIOKHHUTHh OCBOEHHUE pa3lIEJIOB Kypca.

HGKHI/II/I HUMCIOT HEJbIO IaTbh CUCTECMATHU3WPOBAHHBIC OCHOBBI HAayYHBIX 3HAHUU TI0 COJCPIKaHUTIO
mucimiindel - OYI1.03 Maremaruka. [lpu wm3ydeHun u npopabOTKe TEOPETUYECKOro Marepuasa
HEe00XOIUMO:

— IOBTOPHUTH SaKOHCHeKTHPOBaHHLIﬁ Ha JICKIMOHHOM 3aHATHU MaTCprual U AOIOJHUTHL €T0 C
YYETOM PEKOMEHIOBAHHOW MO TaHHOHM TeME JIUTEPATYPhL;

— IOpu CaMOCTOATCIbHOM HU3Y4YCHUU TeOpeTquCKOﬁ TEMbI MOJATOTOBUTH KOHCIICKT, HCIIOJb3Ys
pexkoMmenaoBanHbie B PI1J] muTeparypHble HCTOYHUKH U 3JIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI.

[IpakTHueckue 3aHATHS IPOBOJATCS C LEIBIO YIIYOJICHHS U 3aKPEIUICHUs 3HAHUI, OTYyYEeHHBIX Ha
JICKILIMAX U B TIPOIECCE CAMOCTOATEIBHON paOOThI ¢ YIeOHOM TUTEpaTypoii.

B npouecce npakTHUECKOT0 3aHATHSI, KaK BUa y4eOHBIX 3aHATHH, 00yJaromuecs BHIIOIHSIIOT OAHO
HJIN HECKOJIBKO IMPAKTHYCCKUX 3a11aHm71 o4 PYKOBOJACTBOM IIPEIIOJAaBaTe/IA B COOTBETCTBUU C U3YyYACMbIM
coJiep)kaHueM y4eOHOr0 MaTepuania.

Brinonnenne o0y4aronmMucs NpakTHYECKUX 3aJaHUi HallPaBJIeHO Ha:

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

- ¢opMHpOBaHHE YMEHUH NPUMEHATH MOJYUYECHHBIC 3HAHHS Ha MPAaKTHKE, PEaIn3aluio €IUHCTBA
HMHTEJUIEKTYaJIbHOM U MPAKTUYECKOM AESITEIIbHOCTH;

- BBIpaOOTKY MPH PELICHUH OCTaBICHHBIX 3a/1a4 TAKUX MPO(EeCCHOHANBHO 3HAYNMBIX Ka4eCTB, KaK
CaMOCTOSATEIbHOCTb, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsI HHULIMATHBA.

[Ipu moAroTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOAWMO W3YyYUTH WJIN MOBTOPHUTH JIEKIIUOHHBIH
MaTepuai 1o COOTBETCTBYIOIIEH TEME.

2. CamocTosiTe;IbHASI paGOTA CTY/ICHTA



CamocrosiTennpHass paboTa CTyIEHTa — CaMOCTOATENbHas YydeOHas [esTelIbHOCTh CTYZICHTa,
opraHuzyemasi KoJUIe[KeM M OCyIIecTBIIsieMasi 0€3 HeMoCpeICTBEHHOTO PYKOBOICTBA TIejarora, HO Mo ero
3aJIJaHUSIM U MIOJT €r0 KOHTPOJIEM.

Lemn camocTOATETHHOM PabOTHI:
- CHUCTEMAaTH3alUs U 3aKpEIUICHNE TOTY4YEHHBIX TEOPETUUECKUX 3HAHUM U MPaKTUYECKUX YMEHUI
CTYJCHTOB;
- yIiIyOJeHHe U paclIMpeHne TEOPETUIECKUX 3HAHUM;
- (hopMHpoBaHNE YMEHUN UCIIOIb30BaTh HOPMAaTUBHYIO, IPABOBYIO, CIIPABOYHYO JOKYMEHTALIUIO U
CIELUAIBHYIO JIUTEPATypy;
- pa3BUTHE TO3HABATEIbHBIX CIIOCOOHOCTEH M aKTUBHOCTU CTYIEHTOB: TBOPUYECKOW MHUIMATHUBHI,
CaMOCTOSITETIbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH;
¢dbopmupoBaHue CaMOCTOSITEIbHOCTH MBIIIICHNUS, crocoOHOCTEH K CaMOPa3BUTHIO,
CaMOCOBEPUIEHCTBOBAHHUIO U CaMOpealln3alluy;
- BOCIIUTaHNE CAMOCTOATEIIFHOCTH, KaK JINYHOCTHOI'O Ka4ecTBa OyAyILEro CleHaIucTa.

CamocrosTenbHas pabota cryaenta no auctuiuimae OYI1.03 MaremaTika BBITOITHSAETCS:

—  CaMOCTOSITEIBHO BHE PAacIUCaHUs YUeOHBIX 3aHATHIA;

—  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 PIIJI, comepikaiedl CIMCOK OCHOBHOW H
JOTIOJTHATENILHON JINTEPATYPHI, a TAK)KEe 3HAKOMCTBA € Y4eOHO-METOJMUECKUMH pa3paboTKaMu.

B ciyuae BO3HMKHOBEHUS 3aTpYAHEHUH B IOHUMAaHUH y4e€OHOro MaTepHaia CieqyeT 0OpaTuThCs K
JOPYTUM UCTOYHUKAM, TJIE U3JI0KEHHUE MOXKET OKa3aTbesi 0oJiee JOCTYHBIM.

Pabota ¢ nmuTepaTypoii He TOJIBKO MOJIe3Ha KaK CpelCcTBO OoJiee rIyO0OKOro U3y4eHUs AUCLUIIIIMHBL
OVYII.03 Maremaruka, HO | SIBJISIETCS HEOThEMIIEMOH YacThI0 POPEeCCHOHAIBHON ESITEIbHOCTH OYAyIIEro
BBIMYCKHHUKA.



