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1. HEJIX OCBOEHUA JUCHUTIINHBI

1.1{+ ob6ecneuenue copMUPOBAHHOCTH NPECTABICHUM O COIMANIBHBIX, KYIbTYPHBIX U HCTOPUUECKUX (haKTOpax
CTaHOBJICHUSI MaTEMaTHKU;

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

1.3]* obecnieueHre CHOPMUPOBAHHOCTH YMEHUH NIPUMEHSTH MTOJYYCHHBIC 3HAHUS TIPH PEIICHUN Pa3IMYHbIX 3a/1a4;

1.4]« obecnieueHre CHOPMUPOBAHHOCTH TIPEICTABICHUH O MaTEMATHKE KaK 4acTh O0IIeYesIOBEYEeCKOI KYJIbTYPHI,
YHUBEPCATbHOM SI3bIKEe HAYKH, MTO3BOJIIONIEM OMUCHIBATh U U3y4aTh PeabHbIC MPOLIECCHI U SBICHHS.

2. MECTO JUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOUW TPOTPAMMBbI

Iuk (pasgen) OOIT: |OY,[[

2.1|Tpe6oBanns Kk MpeIBapHTEILHOI MOATOTOBKE 00YAIOIIEr0Cs:

2.1.1{/Ins ycremHoro ycBOCH!S AUCIUILTHHBI CTYCHT JOJDKEH UMETh 0a30BYIO MOJITOTOBKY [0 MaTeMaTHKE B 00bEME
OCHOBHOT'O 0011ero 06pa3oBaHusL.

2.2| IucuUMIIMHBI U PAKTHKH, JJISI KOTOPBIX 0CBOEHHE JIAHHOM THCHUILUINHBI (MOIYJIs1) HEOOX0AMMO KaK
npeJulecTByloIee:

221 I/I3yquI/Ie JUCIHUILIAHBL HCO6XOIII/IMO JUIA YCTICITHOTO OCBOCHHA JUCHUINIMH €CTCCTBEHHO-HAYYHOT'O IIUKJIa

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS JUCHHUIIJINHbBI

3.1 3uarp

- OCHOBHBIE ITOHATHS, UICU U METOABI alnreOpbl U MaTEMaTHYeCKOTO aHAIIN3a;

- OCHOBHBIE TIOHSTHS O IUIOCKUX M MPOCTPAHCTBEHHBIX F€OMETPHUUECKUX (BHUTYpaX, HX OCHOBHBIX CBOMCTBAX;

- 0 Mpolueccax U sIBICHUAX, UMEIOIINX BEPOATHOCTHBIM XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHPE,
00 OCHOBHBIX MOHATHAX 3JIEMEHTAPHOH TEOPHH BEPOSITHOCTEH.

3.2 Ymerh

- pemars 3a1auy anreOpsl U Haval aHaIH3a, TeOMETPHN;

- pemars CTaHAapPTHBIMU NIPUEMAMH PAlIMOHANIBHBIE U UPPALMOHANIBHEIE, IOKA3aTENbHbIE, CTETICHHEBIE,
TPUTOHOMETPUYECKUE YPABHEHHS M HEPABEHCTBA, NX CUCTEMBIL;

- IPUMEHSATH U3YUCHHBIE CBOWCTBA TeOMETPUUECKUX HUryp U (HOpMyYIIbl ATl pelIeHUs TEOMETPUUECKHX 3aad U 3a71ad ¢
MPAaKTUYECKUM COJIEPIKAHUEM.

3.3 Baaaern

— MEeTOJaMHU JJ0Ka3aTeIbCTB U aJITOPUTMOB PELLCHHUS, YMEHUE UX IPUMEHSATh, IPOBOAUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XOJie pelleHus 3aad;

— CTaHJApTHBIMM NPUEMAMU pPEIEHUs PAllMOHAIBHBIX U UPPAaOHAIBHBIX, I0KA3aTEIbHbIX, CTEIICHHBIX,
TPUTOHOMETPHUYECKUX YPaBHEHHI U HEPABEHCTB, UX CUCTEM;

-MCII0JIb30BAHUE FOTOBBIX KOMIBIOTEPHBIX IIPOTrPaMM, B TOM UYHUCIIE [yl IOUCKA MTyTU PEIIEHUs U WUTIOCTPALMK PELICHUS
YPaBHEHUI U HEPABEHCTB;

4. CTPYKTYPA U COJAEP KAHUE JUCHUIIJIMHBI (MOY JIA)

Koax | HammenoBanue pa3aesnos u tem /Buj |Cemectp |Yacos| Komneren-| Jlutepatypa IIpnmeyanue
3aHATHS 3aHaTHA/ / Kype 107071

Pa3nen 1. [loBTOpenune Kypca
MaTeMAaTHKH OCHOBHOM HIKOJIbI

1.1 Tema 1.1 Llenu u 3a7aun MaTeMaTHKH 1 2 JI1.1 J11.2 J12.1
[IPY OCBOEHUH crienuanbHoCTH. Yucna u J2.2
BbelunciieHus. Llenb u 3aiaun D1

MaTeMaTHKH [P OCBOECHUH
creruanbHOCTU. bazoBble 3HaHUS U
YMEHUS 110 MaTeMaTUKE B
Mpo¢eCCHOHAILHON U B TIOBCEIHEBHON
JleaTeNbHOCTH. JleicTBUs Haj
MOJIOKUTEJIHBIMU U OTPULIATEIbHBIMU
YyHCIIaMU, OOBIKHOBEHHBIMU U
JIECATUYHBIMU JIpo0siMu. [leiicTBus co
CTeneHs MU, GOPMYJIbI COKPAILIEHHOTO
ymHOXeHHsL. /JIex/




1.2 |Tema 1.2 IIpouieHTHBIC BHIYUCIICHHS. JI.1J11.2 J12.1
YpaBHenus u HepaBeHCTBa. [IpocThie 2.2
MPOIICHTHI, pa3HbIe CIIOCOOBI UX 91
BbIuMcHeHus. /Jlex/

1.3 |Jluneiinble, KBaJpaTHBIC, IPOOHO- JI.1J11.2 J12.1
JMHEHHBIC YPAaBHEHUS U HEPABEHCTBA 2.2
/JTex/ €

1.4  |TIpocTble U CIOXKHBIC TPOICHTHI. JI1.1 J11.2 JI2.1
IIponieHTHBIE BEIYUCIEHHS B 2.2
npodeccuoHaNbHBIX 3a1a4ax /JIek/ 31

1.5 [(IIpodeccuonanbHOE-OpUEHTHPOBAHHOE J1.1J11.2J12.1
conepkanue) Pemenue 3aau Ha J12.2
BBIIIOJIHEHUE apU(METHIECKUX €]
JIEHCTBHI, HEOOXOIMMBIX B
IPaKTUYECKOHN U NMPod.aeaTeIbHOCTH.

Mp/

1.6 |(IIlpodeccnonanbHOE-OpHEHTHPOBAHHOE JI1.1J11.2 J12.1
cozepxanue) Pemenue mpakTuko- J2.2
OpHEHTHUPOBAHHBIX 33]1a4, COJIEPIKaIIIHe 91
IPOLICHTHI. YPaBHEHUS Y HEPABEHCTBA.

Mp/
Paznen 2. CreneHu U KOPHU.
Crenennasi QyHKIUsI

2.1 |Tema 2.1 CreneHHast GyHKIMSA U €€ J1.1J11.2 J12.1
CBOWCTBA. ApupMETHIECKHIT KOPEHB J12.2
HaTypajbHOH cTeneHu. /JIex/ €]

2.2 |TlonsTHe cTeneHu ¢ panuOHAIBHBIM JI.1J11.2 J12.1
JeHCTBUTEIbHBIM [IOKA3aTEIIMU. J2.2
CBoOiCTBa CTETIEHU C PAIlHOHATHHBIM 1 91
JNIENCTBUTENBHBIM ITOKa3aTelsMu. /JIek/

2.3 |TIpeobpa3oBanue BhIpaKEHHIA C KOPHEM JIT.1JI1.2 J12.1
Nn- oii creneHu. /JIex/ J2.2

2.4  |Crenenu u kopuu. /TIp/ JI1.1J11.2 J12.1

J2.2

2.5 |Crenennbie (yHKINH, UX CBOWCTBA U JI.1J11.2 J12.1
rpaduku /JIex/ J2.2

2.6  |Crenennsle ¢pynkimu. /Tp/ JI1.1J11.2 J12.1

J2.2

2.7 |Tema 2.2 VppainoHaibHble YpaBHCHHUS JIT.1JI1.2 J12.1
U HepaBeHCTBa. Pemenne npocredmmx J2.2
HppaloOHaIbHBIX YPaBHEHUN 1 21
HepaBeHCTB. /JIek/

2.8 |HecranmapTHble CIOCOOBI pELICHUS JIL.1J11.2 J12.1
UPPALMOHAIBHBIX YpaBHEHUH. /JIex/ J2.2

2.9 |Pemenue uppalMOHANBHBIX YPAaBHEHHH. JIL.1J11.2 J12.1
Mp/ 2.2

2.10 [Pemenue nppanroHaIbHBIX JI1.1J11.2 J12.1
HepaBeHcTB. /T1p/ 2.2
Paznen 3. [lokasatenbnasa pyHkuus,
ee coiicTBa. IlokasaresbHbIe
YPaBHEHMs H HepaBeHCTBA

3.1 |[loka3zarenpHast QyHKLUS, €€ CBOWCTBA U JIL.1J11.2 J12.1
rpaduxk. [TpumeHeHne mokazaTenbHOM J2.2
¢yukmn. /Jlex/ €|

3.2 |Pemenue npocTeHIINX MOKAa3aTEIbHBIX JI1.1J11.2 J12.1
ypaBHeHHH /JIex/ 2.2

3.3 |PemeHue moka3aTeIbHBIX YPaBHEHHH J1.1J11.2J12.1
pasnu4HbIMU criocobamu. /JIex/ 2.2

3.4 |Pemienue nmoka3aTenbHBIX HEPABCHCTB JI1.1 J11.2 J12.1
/J1ex/ 2.2

3.5 |Ioka3zarensHas dynkmus /IIp/ J1.1J11.2J12.1

J2.2




Paznean 4. Jlorapudmel.
Jlorapudgmuueckast QyHKIUs

4.1 |Tema 4.1 Ilonstue norapudma. 2 J1.1J11.2J12.1
Jlorapudm uncia. OcHOBHOE 2.2
Jorapu(pMuIecKoe TOKIECTBO. €]
JlecaTHUHBINA 1 HATYpaIbHBINA
norapudmel, ynucio e. CBoHWCTBa
norapudmos. [lepexon Kk HOBoMy
ocHoBaHuMw. /JIex/

4.2  |Omnepauus 1orapu)MUPOBAHUS U 2 JI.1J11.2 J12.1
noreHuupoBaHus. /JIex/ 2.2

4.3  |BplunciieHHe U CPaBHEHHUE JOTapU(PMOB. 2 JIL.1J11.2 J12.1
Mp/ J2.2

4.4 |CamocrostensHas pabora /Cp/ 16 JI.1J11.2 J12.1

2.2
€

45 |Tema 4.2 Jlorapudmuueckas GyHKIUS U 2 JI.1J11.2 J12.1
ee cBoiicTBa. Pemenue J2.2
JorapuMUUYEeCKUX ypaBHEHUH TpeMs 91
OCHOBHBIMU METOJIAMH.

Jlorapudmuueckue HepaBeHcTBa. /JIek/

4.6 |Pemenue norapuMUYECKUX ypaBHEHUH 2 JI.1J11.2 J12.1
TpeMsI OCHOBHBIMHU METO/IaMHU. J12.2
Jlorapudmuueckue HepaBeHCTBA. /JIex/ €]

4.7  |Jlorapudmer. Jlorapupmudeckas 2 JI1.1J11.2 J12.1
¢byukims /[Tp/ 2.2

4.8 |Jlorapupmuueckue ypaBHEHUS U 2 JI.1J11.2 J12.1
HepaBeHcTBa /I1p/ 2.2

€]

4.9 |(IIpodeccroHambHOC-OPUEHTHPOBAHHOE 2 JI.1J11.2 J12.1
conepykanue) [IlpumeneHue J12.2
norapudmos. Jlorapudmsl B ipupoie U 31
texHuke. JlorapudmMuieckas criupaib.

Mp/
Pa3nen 5. OcHOBBI TPUTOHOMETPHH.
Tpuronomerpudeckue pyHkuun

5.1 |Tema 5.1 Tpuronomerpudeckue 2 JIT.1JI1.2 J12.1
(YHKIMH TPOM3BOJIBHOTO yIIIa, YHCTA. J2.2
OCHOBHBIE TPUTOHOMETPUUECKUE Ol
ToX1ecTBa. PaguaHHas v rpagycHast
Mepa yria. [IoBopoT To4kH BOKpyT
Hayaja koopaunHat. OnpeneneHus
TPUTOHOMETPHUECKUX QyHKUUH. 3HAKH
TPUTOHOMETPHUYECKUX QYHKUUIT IO
4eTBepTAM. TPUTOHOMETPHUECKHE
GyHKIMR yTIIoB o 7 - o. /JIex/

5.2  [®opmysibl pUBeaCHHUS, CYMMBI 1 2 JIL.1 J11.2J12.1
Pa3HOCTH ABYX YIJIOB, IBOMHOIO yTia, J12.2
MOJIOBUHHOTO yria. /JIex/ €|

5.3  [TIpeoOpa3oBaHusi TPUTOHOMETPUIECKUX 2 JI1.1 J11.2 J12.1
BeIpaxkeHui /TIp/ 2.2

5.4 |[Tema 5.2 TpuroHomeTpuueckue 2 JIL.1J11.2 J12.1
¢ynkmu, ux rpaduxu. O61acTh J2.2
OIIpeeIIeHHs] © MHOXKECTBO 3HAYCHHH €|

TPUTOHOMETPHUECKUX (PYHKLHI.
YEéTHOCTH, HEYETHOCTD, IEPHOAUYHOCTD
TPUTOHOMETPHIECKNX (QyHKIMIL.
CaoiicTBa U rpaduxu GyHKIUR Y = COS
X, Y = sin x. /JIex/




5.5 [CgoiicTBa u rpaduku GpyHkiuii y = tg X, JI.1J11.2 J12.1
y = ctg X. Cxarue u pacTspKeHHe 2.2
rpaMKOB TPUTOHOMETPHUYECKHX 91
¢yukiuit. I[Ipeobpa3oBanue rpadukos
TPUTOHOMETPHUYECKUX (YHKLIHH.

OOpaTHbIe TPUTOHOMETPUUECKUE
(dyskuuu. /Jlex/

5.6 |TpuroHomerpuueckue (yHKIHH. JIL.1J11.2 J12.1
ITocTpoenue u yTeHHe rpadKoB J2.2
TpUroHoMeTpuieckux Gynkuuii /IIp/ €

5.7 |Tema 5.3 TpuroHOMeTpUUECKHE JI.1J11.2 J12.1
YPaBHEHHUS U HEPABEHCTBA. 2.2
[Ipocreiimme TpUuroHoMeTpHUIECKre 91
ypaBHeHus1. /JIex/

5.8 |Pemenue ypaBHeHuit Buma COS X = a. JIL.1J11.2 J12.1
Mp/ J2.2

31

5.9 |Pemenue ypaBHeHHI BUaa Sin X = a. JI1.1J11.2 J12.1
Mp/ J2.2

€]

5.10 |Pemenue ypaBHeHui Buzaa tg X = a, ctg X JIT.1J11.2 J12.1
=a./Tp/ J2.2

€)!

5.11 |YpaBHeHus, cBosIIUECS K J1.1J11.2 J12.1
KBaJIpaTHEIM, PeIIaeMbIe Pa3I0KEHUEM J12.2
Ha MHOXHTEJH, OJHOPOJIHBIE. €]
Ipocreiimme TPUTOHOMETPHYECKHIE
HepaBeHcTBa. /JIex/

5.12 |TpuroHOMETpHUUECKHE YPAaBHEHUS U JIT.1JI1.2 J12.1
HepaBeHcTBa. /TIp/ 2.2

€]

5.13 |TIpakTuyeckue 3aHATHS C JIT.1JI1.2 J12.1
npodeccuoHaIbHO -OPUEHTHPOBAHHBIM J2.2
conepxxkanuem. Onucanue 21
MPOU3BOCTBEHHBIX IPOLIECCOB C
MOMOIIBI0 PYHKIMH U UX IpaHKOB.

Mp/

Pazpgean 6. IlocTpoenne rpaguxos
(yHKIUH MeTOI0M Npeodpa3oBaHusl
HCXOHOU (pyHKIMH

6.1 [IToctpoenwue, rpadukoB GpyHKIIMN JI.1J11.2 J12.1
METOO0M ITpeoOpa3oBaHus UCXOTHOMN J12.2
(DYHKIIY: TTapalIeIbHOTO TTepeHoca €|
CHMMETPUH OTHOCHUTEINILHO (Ocei
KOOpJMHAT, Hayajia KOOpAWHAT, MPIMOI
y = X), PacTsDKEHHMs, CKATHS BIIOJTb OCEH
koopauHar. /TIp/

Pasnea 7. IponzBoanast pyHkuum, ee
npuUMeHeHue

7.1 |Tema 6.1 IIpousBonHast pyHKIHH. JIL.1J11.2 J12.1
IIpaBuna auddepeHmupoBanusl. J2.2
Yucnosas 1ociIie J0BaTeIbHOCT. 21
IIpenen nocnenosarensHoctu. [Ipenen
¢dyskuuu. /Jlex/

7.2  |llocnenosarensHocTH. [Ipeaen JI1.1 J11.2 J12.1
nocnenoBatenbHOCTH. [Ipenen J12.2
¢yukuu. /Ilp/ €]




7.3  |lIpupamenue aprymenra. [Ipupamienue JI.1J11.2 J12.1
¢yHKuMU. 3a1a4n, IPUBOAAIINE K 2.2
MOHSITHIO MTPON3BOAHON. OmpeneneHue 91
MIPOM3BOJHOM. AJITOPUTM OTHICKaHUS
npon3BogHON. DopMyITbr
muddepennupoBanus. /JIex/

7.4  |HaxoxIeHue MpOU3BOJIHON Ha OCHOBE JI.1J11.2 J12.1
eé onpenenenus. [IponzBoanas 2.2
creneHHo# QyHkimu. /TIp/ 31

7.5 |TIpaBuna nuddepeHuupoBanus. JI.1J11.2 J12.1
IMpousBoaHas ciaoxxHOU QyHKIMHU. /JIeK/ 2.2

31

7.6 |HaxoxmeHue MPOU3BOAHBIX, IPUMEHSS JI1.1J11.2 J12.1
npaBuia 1 GopmMyIist 2.2
muddepenupoanus. /I1p/ 31

7.7  |TlonsiTue HenpepbIBHON QYHKIIHH. JI.1J11.2 J12.1
CBolicTBa HENPEPHIBHON YHKIMY. J2.2
CBs13b MEX]Ty HETIPEPHIBHOCTHIO U 91
JudhepeHIpyeMOCThI0 (PyHKIUY B
TOYKe. AJITOPUTM PEIICHHs] HEPABEHCTB
METOZO0M HHTEpBaIIOB. /JIex/

7.8 |Haxoxnenue npousBoansix. /IIp/ JI1.1 J11.2J12.1

J2.2 91

7.9 |[Tema 6.2 IIpakTHyecKue NPHUIOKECHUS JI.1J11.2 J12.1
mpon3BoaHON. DH3HUECKUit CMBICIT J12.2
Ipou3BOJAHOM. ['eoMeTpuueckuii cMbIC €]
MIPOU3BOHON (DYHKIIUH — YTIIOBOH
K03 GUIIUEHT KacaTeIbHON K rpadHKy
(yHKIMHU B Touke. PU3HUECKUIA
(MexXaHU4eCKHUI) CMBICI TIPOU3BOIAHOM -

MTHOBEHHYIO CKOPOCTh B MOMEHT
Bpemeni t: v = S' (t). YpaBueHue
KacaTeJbHOM K rpaduKy QYHKITUH.
ANTOPUTM COCTaBJICHUS yPaBHEHUS
KacaTtenbHOM K rpaduky dynkiwn Y = f(
X). /JIex/

7.10 |Boszpactanue u yobiBaHue GHYHKINY, JI1.1J11.2 J12.1
COOTBETCTBHUE BO3PACTAHUS U YOBIBAHUS J12.2
(yHKIMU 3HAKy IPOU3BOJIHOM. 3anauu Ol
Ha MaKCUMYM U MUHHAMYM.

HccnenoBanue pyHKIUM Ha
MOHOTOHHOCTb. /JIex/

7.11 |HaxoxneHue HauOOJIbIINE U JI1.1 J11.2 J12.1
HaMMEHBIINE 3HaUCHUS (QPyHKIHH, J2.2
MOCTPOSHUE IPaprUKOB MHOTOUWIICHOB C €
UCIIOIb30BaHUEM amnmnapara
MareMaTH4ecKoro ananusa. /Jlex/

7.12 |IIpowsBomHast GyHKIHH, e JIT.1JI1.2 J12.1
npumeHenue. /IIp/ J12.2 31

7.13 [Teomerpuueckuii 1 GU3NIECKUHA CMBICI JI1.1J11.2 J12.1
BTOPOI IIPOU3BOTHON. AJITOPUTM 2.2
uccnenoBanus QyHKIMU U TIOCTPOCHUS )|
ee rpaduka ¢ IOMOLIbIO IPOU3BOJHOM.

JpoOHo -nmunelinas GpyHkuus. /Jlex/

7.14 |HccnenoBanue QyHKIHUIA U TOCTPOCHHE JI.1J11.2 J12.1

rpadukos. /IIp/ 2.2

€




7.15 |(IlpodeccuonansHoe JI.1J11.2 J12.1
-OPHEHTHPOBAHHOE COJIEPIKAHNUE) 2.2
Haxoxzaenne onTumansHOTO pe3yibTara 91
C IIOMOMIBIO IPOM3BOJHOM B
MPaKTHIECKHX 3a7adax
npod.HanpasnenHocTu. /Ip/

Paznen 8. IlepBooOpa3znas pynkuuu,
ee IpUMEHeHue

8.1 [Tema 7.1 IlepBooOpa3Has PyHKIMH U JI.1J11.2 J12.1
HEONpeAEIEHHBIN NHTETPAIL. 2.2
O3HaKOMJICHHE C TIOHSATHEM HHTErpajia 91
¥ 1epBoobpasHoit st dyakmu Yy = f(

X). Pemenue 3aa4 Ha CBA3b
HepBoOOPa3HOM U ee NPOU3BOJHOM,
BBIYHCIICHUE TIEPBOOOPA3HOM IS
naHHOM (yHKuMU. /Jlex/

8.2 |Tabmuma dpopmy s HAXOXKICHUS JI.1J11.2 J12.1
nepBooOpa3HbIX. M3ydyeHue npaBuia 2.2
BBIYHCIICHUS TIEpBO0OpasHoi. /JIek/ 31

8.3 [TIepBooOpasnas Gpyukiwu. /TIp/ JI.1J11.2 J12.1

J2.2
31

8.4 |TlonsTue HeonpeneIEHHOTO HHTETpAA. JI.1J11.2 J12.1
IIpaBuna unrerpuposanus. /Jlex/ J2.2

8.5 |Heompenenennstit unrerpan. /IIp/ JI.1J11.2 J12.1

J2.2 21

8.6 |Tema 7.2 OnpenenéHHbIA HHTETPAT H JI1.1J11.2 J12.1
€ro NPaKTU4YECKOE MPUI0KEHHE. J2.2
3amayn, MPUBOAIINE K TOHATHIO 21
OIIPEAENEHHOT0 UHTErpaaa — o
BBIYHCIICHUH TUTONIA N KPUBOJIHHEHHON
TpamneLyH, o NePeMeIeHUU TOUYKH.

TonsTHE OMpEneIEHHOTO NHTETpAA.
/JTex/

8.7 [Teomerpuueckuii U Ppusndeckuil CMbICI JIT.1JI1.2 J12.1
oIpeeneHHoro uHTerpana. dopmyna J2.2
Herorona— Jleitbnuna. Inomans €)!
KPHUBOJIMHEHHO# Tpanenuu. /JIex/

8.8  |Brruncnenue onpeneneHHbIX JI1.1J11.2 J12.1
uHTerpanoB. Ilnomane KpuBONMHETHOM J12.2
tpanenuu. /TIp/ 91

8.9 [(IIpodeccuonanbHoe JI.1J11.2 J12.1
-OPUEHTHPOBAHHOE COJCPIKAHUE) J12.2
Pemenue 3anau Ha npuMeHeHUe )|
MHTETpaJIa ISl BBIYUCICHHS
(U3MYECKUX BEIWYHH M IUIOIIAACH.

IIpumeHeHne nepBoOOpa3HOH HYHKINU
B 3aJ1ayax npod.HanpasneHHocty. /IIp/
Paznen 9. JiiemeHTHI TEOPUHU
BEPOSATHOCTEH M MaTeMaTH4eCKOi
CTATHCTHKH

9.1 |Tema 8.1 OcHoBHBIE (HOPMYIIBI JI1.1J11.2 J12.1
KOMOMHATOPUKH, CTATUCTUKU U TEOPUH J12.2
BeposTHOCTeH. OCHOBHBIE MOHSTHS 21
koMmOuHaropuku. CoObITHE,

BEPOATHOCTH cOOBITHS. CI0KEHNE N
YMHOX€EHHE BepossTHOCTeH. /JIex/

9.2  |OneMeHTH KOMOMHATOPUKH H TEOPUH J1.1J11.2J12.1

BepositHocTeit. /TTp/ J12.2 31




9.3 [(TIIpodeccuonansHoe JI.1J11.2 J12.1
-OPHEHTHPOBAHHOE COJIEPIKAHNUE) 2.2
Pemenne 3anau Ha onpenenenue 91
KJIACCUYECKOW BEPOSITHOCTH.

BeposTHOCTh B IpodecCHOHATBHBIX
3amayax. /IIp/

9.4 [Tema 8.2 TuckpeTHas ciy4aitHas JI.1J11.2 J12.1
BEJTMYUHA, 3aKOH €€ Paclpe/ICICHHS. 2.2
3ajauu MaTeMaTHUeCKON CTaTUCTUKH. 91
Bune! cyyaliHbIX BETUYMH.

Omnpenenenre TUCKPETHON CITy9aiiHON
BEJTMYUHBL. 3aKOH PaclpeieNICHUs
JIMCKPETHOH ciy4yaitHol BenmnuuHbL. Ee
YHCIIOBbIC XapaKTepUCTHKU. [IepBudHas
00paboTKa CTATUCTHUECKUX JTAHHBIX.
YucnoBble XapaKTEePUCTHKH (CpeHee
apuMeTHIecKoe, MeIiaHa, pa3Max,
mucriepeusi). Pabora ¢ tabnunamuy,
rpadukamu, ruarpaMmamu. /JIex/

9.5 |DmnemeHTH MaTeMaTHYECKOM JI1.1J11.2 J12.1
craructukuto /TIp/ J12.2 31

9.6 [(TIpodeccuonanbroe JI.1J11.2 J12.1
-OPHEHTHPOBAaHHOE COJIEPIKAHNUE) 2.2
IIpencraBnenne qaHHbIX. 3amaun 21
MaTeMaTHYECKON CTATUCTUKH B
npobeccnoHanbHON earensHocTH. /Ip/

Pa3nen 10. [IpsiMble ¥ NJ10CKOCTH B
NMPOCTPAHCTBE

10.1 |Tema 9.1 OcHOBHBIC TOHATHS JI.1J11.2 J12.1
crepeomeTpuu. PacnionosxeHne npsMbIx J12.2
Y TUTOCKOCTEH B IpocTpaHcTBe. 1. 21
IIpeamer crepeomerpun. OCHOBHbIE
TOHSTHUS. AKCHOMBI CTEPEOMETPUH U
ciencTBus u3 HuXx. /Jlex/

10.2  |Tlepecekaromuecs, MapaieibHbIC 1 JIT.1JI1.2 J12.1
CKpEIMBaIOLIUECs MpsIMbIE. YTOJ J12.2
MEX/Ty IPSIMBIMHU B IPOCTPAHCTBE. 31
TlepneHauKYISIPHOCTE IPSAMBIX. /JIex/

10.3 |Peuienue 3a7a4 Ha B3aUMHOE JI.1J11.2 J12.1
pachoyoKeHne NPSIMBIX, IPSMBIX 1 J2.2
rockoctei. /TIp/ €]

10.4 |Tema 9.2 [TapannenbHOCTD B JIT.1J11.2 J12.1
npoctpanctse. [lapannensHocTh J12.2
npAMoi U miockoctd. OnpenesneHue. )|
Ipuznak. Ceoiictsa. /JIex/

10.5 |[apannenbHOCTh MIOCKOCTEH. JI.1J11.2 J12.1
Onpepnenenue. [Ipu3nak. CoiicTaa. 2.2
Terpasap u ero 31eMeHTHI. )|
ITapannenenunen u ero 3J€MeHTHI.

CBOiCTBa IPOTHBOIIOJIOXKHBIX IpaHed H
JUaroHanei napamienenuneaa. /Jlex/

10.6 |Pemienue 3amau no reme JI.1J11.2 J12.1
napaieIbHOCTh ITocKocTei. /TIp/ J12.2 31

10.7 |Tema 9.3 IleprieHAUKYIISIPHOCTH B JIT.1JI1.2 J12.1
npoctpancTse. [lepneHauKkynsapHocTb J2.2
npsMbIxX. [lapamiensHsle npsMele, €|

TIEPIIEHIUKYIISPHBIE K TUIOCKOCTH.
TIpu3HaK nepreHIuKYIIPHOCTH IPSIMO
M IJIOCKOCTH. /JIek/




10.8 |IlepnieHOUKYISp M HAKIIOHHBIE. JI.1J11.2 J12.1
Teopema 0 Tpex NeprneHanuKyIIpax. 2.2
VYron Mexay npsMoil U IIIOCKOCTBIO. 91
Yroa Mexay IIOCKOCTSIMU.

[eprieHIMKYIAPHOCTH IIOCKOCTEH.
PaccrosHus B npocrpanctse. /Jlex/

10.9 |IIpsiMbIe ¥ IUIOCKOCTH B POCTPAHCTBE. JI.1J11.2 J12.1
Mp/ 2.2

€

10.10 |(TIpodeccuonanproe JIL.1J11.2 J12.1
-OPUEHTHPOBAHHOE COAEPIKAHUE) J12.2
ITpsiMble ¥ INIOCKOCTH B PELLIEHUH €]
MPAKTHKO -OPUEHTHPOBAHHBIX 3a/1a4.

Mp/

10.11 [Tema 9.4 JlexkapTOBBI KOOPAMHATHI B JI1.1J11.2 J12.1
npoctpanctse. /IIp/ J2.2 01

10.12 [Tema 9.5 BexTopsl B IpOCTPaHCTBE. J1.1J11.2 J12.1
CroxeHue 1 BEIYUTAHUE BEKTOPOB. J12.2
YMHOXKEHHUE BEKTOpa Ha YUCIIO. YTOl €]

Mex 1y BekTopamu. CKaJIsapHOe
npousBesieHHe BeKTopoB. /IIp/

10.13 [(ITpodeccuonansHoE JI.1J11.2 J12.1
-OPHEHTHPOBAHHOE COJIEPIKAHNUE) 2.2
KoopnuaaTs! 1 BEKTOPHI IPH peLICHAH 91
HpUKIafHbIX 3a1au. /I1p/

Pazgen 11. MHOTOrpaHHHMKH H Teja
BpaLleHNst

11.1 |Tema 10.1 MHOrOrpaHHUKH U UX JIT.1JI1.2 J12.1
cBolicTBa. BepuimHel, pedpa, rpanu J12.2
MHOTOTpaHHuKa. [Ipm3ma (HakIoHHAs, 21
npsiMast, IPaBHIIbHAS) ¥ €€ JIIEMEHTEL,
ceuenus. [Tapamnenenunen. CoiicTea
IPSIMOYTOJIFHOTO TapaJuielieuIeaa.

Ky®0. /JIex/

11.2 |IIupamupa u e€ snemenTsl. [IpaBunbHas JI1.1J11.2 J12.1
nupaMua. Y cedeHHas MupaMua. J12.2
IInomans noBepxHOCTH €
MHOTOTpaHHHUKOB. [Ipocreiiine
KOMOMHAIIUY MHOTOTPaHHUKOB.

BeruncieHne 21eMeHTOB
HPOCTPaHCTBEHHBIX (uryp (péopa,
JraroHany, yrisl). [IpaBribHbIe
MHOTOTpaHHUKH. /JIex/

11.3 |Muororpanuuku. [Tnomans JI1.1 J11.2 J12.1
MMOBEPXHOCTH MHOTOTPaHHHUKOB. J2.2
Ipusma. /TIp/ €|

11.4 |Mnororpannuku. [Tnomans JI1.1J11.2 J12.1
MMOBEPXHOCTH MHOTOTPaHHHUKOB. J2.2
Tupamuna /Tlp/ €|

115 [(IlpodeccuonanpHoe JIL.1J11.2 J12.1
-OPHEHTHPOBAaHHOE COJICPIKAHNUE) J12.2
TloHsITHE O CUMMETPHU B IPOCTPAHCTBE €]

(ueHTpanbHas, oceBasi, 3epKajibHast).
O06o0mIeHne IpeaCcTaBIeHU O
MpaBUJIbHBIX MHOT'OTpaHHUKaX
(TeTpasap, KyO, OKTasap, AoAeKasap,
ukocasp). [Ipumepsl cummeTpHii B
npodeccun. /IIp/




11.6 |Tema 10.2 Tena BpamieHus U UX 2 2 JI.1J11.2 J12.1

cBoiicTBa. [lunmunuap, KoHyc, UX 2.2
pas3Beptku u ceueHus. Cepa u map. 91
/J1ex/
11.7 |Peuienue 3a7a4 1o TemMe UIHHIID, 2 2 JI.1J11.2 J12.1
konyc. /I1p/ J12.2 D1
11.8 [Pemenue 3aga4 o Teme cdepa u map. 2 2 J1.1J11.2J12.1
[Mp/ J2.2 91
11.9 |Tema 10.3 Ilnommaau NOBEpXHOCTEH 1 2 2 JI.1J11.2 J12.1
00beMbI MHOT'OTPaHHUKOB, TEIl 2.2
BpaiieHusi. O0beM MPsIMOYTOJILHOTO 91

napaienenunena. O6seM Kyba.
OO0beMbI IPSAMO¥ TPU3MBI U IIHITHH/PA.
O0BeMbl upamMuIbl U kKoHyca. O6beM
mapa. [Togo6ue ten. OTHOMICHHS
IIomaaei noBepxHocTel 1 00beMOB
nofo0HbIX Tell. /JIex/

11.10 [HaxoxaeHue oObemMa MpsiMOYTOJIbHOTO 2 2 JI.1J11.2 J12.1
Hapajuienenunesa, kyoa, mpsmoi 2.2
npu3Msbl 1 numaapa. /Tlp/ 31

11.11 [HaxoxaeHue oObeMa MUpaMUabl U 2 2 J1.1J11.2 J12.1
konyca. /TIp/ J12.2 31

11.12 [Bbruucnenue o0beMa Iapa U MIIOIALU 2 2 J1.1J11.2 J12.1
coepsr. /Tlp/ 2.2

Y

11.13 [PemeHue 3a/1a4 Ha COOTHOILICHHS 2 2 JI.1J11.2 J12.1
TUIOIIA/ICH TIOBEpXHOCTEH U 00BEMOB J12.2
noa06HsIX Ten. /TTp/ 01

11.14 |(TIpodeccrnoHanbHOE-OPHEHTHPOBAHHOE 2 2 JI.1J11.2 J12.1
conepxkanue) [lnomanu u 00beMbl B 2.2
MPUKIaIHBIX 3ana4ax. /TIp/ €]l

11.15 |(IIpodeccuonanbHOE-OPUEHTHPOBAHHOE 2 2 JI1.1J11.2 J12.1
conepxkanue) Pacuer o6pema J12.2
BMecTUMOCTH BetecTs. /TIp/ o1

11.16 [CamocrtosTenbHas padota /Cp/ 2 30 JI.1J11.2 J12.1

J2.2 01

11.17 |Koucynbramuu /Konc/ 2 6 JI1.1J11.2 J12.1

J12.2 D1
11.18 |3k3amen/Dx3amen/ 2 6 JI1.1J11.2 J12.1
J12.2 D1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. ®onx 01IeHOYHBIX CPEACTB JIsI MPOBEAEHUsI MPOMEKYTOYHON aTTeCTAI[UHN
IIpomeskyTouHas aTTecTanus MpoxoauT B popme sk3amena. [lepeueHp BOIPOCOB K IK3aMEHY:
1. Ompenenenue MeNbIX U palOHANBHBIX, JEHCTBUTEIBHBIX YHCET
2. [Mpubnmxénnple Boruucienus. [IpubmmxEHHOe 3HaUeHHE BEJIMYHUHBI U TOTPELIHOCTH NPHOIMKEHUH.
3. Ompezenenue KOMIUIEKCHOTO ynciia. ClosKeHne KOMIUICKCHBIX YHCel. YMHOXKEHHE U AeIeHHE KOMIIEKCHBIX YHCel.
4. 'eomeTpuyeckoe MpecTaBIeHue KOMIUIEKCHBIX YUCeN
5. Ompenenenue KOpHs N-0if CTENIEHH U €ro CBOWCTB.
6. Ompenenenue norapudma, JeCITHIHOTO H HATYPAITBLHOTO Jorapudma. 3aich OCHOBHOTO JIOTApH(QMIYECKOro
toxaectBa. CoiicTBa orapudmos. [lepexoa kK HOBOMY OCHOBaHHIO
7. IlpeoOpazoBaHre palMOHAIbHBIX, HPPALIMOHATIBHBIX, CTETIEHHBIX, II0Ka3aTeIbHbIX, JIOTapU(PMUYECKUX BBIPAXKEHHUI.
8. Onpenenenue paaunaHHON MepHI yIila, CHHyCa, KOCHHYCa, TaHT€HCca U KOTaHTeHca Yncia. BpamarensHoe 1BIKEHHE.
YucnoBast OKpYKHOCTh
9. 3HaueHUs TPUTOHOMETpUIECKUX (pyHKIMI 11 yriaos 30°, 45°, 60°, 90°
10. OcHOBHBIE TPUTOHOMETPHUYECKUE TOXKIECTBA, (HOPMYJT IPUBEICHUS.
11. 3anmch hopMys cHHYca H KOCHHYCA JTBOHHOTO yria; (opMyII IOJOBHHHOTO yIiia
12. 3anuck GopMyn cuHyca, KOCHHYCA M TAHTCHCA CYMMBI U Pa3HOCTH JIBYX YIJIOB
13. IIpeobpa3oBaHus CyMMbI TPUTOHOMETPUUECKUX (DYyHKIUI B IPOU3BEJCHUE U IPOU3BEACHUS B CyMMY. BripaxeHue
TPUTOHOMETPHUYECKUX (YHKUMI Yepe3 TaHreHC TTOJIOBUHHOTO apTyMeHTa
14. OyHKuus y = SiNX ¥ Yy = COSX, UX OCHOBHbIE CBOWCTBA 1 rpaduku. PyHKuuK y = tgX, y = ctgX, ux cBOiCTBa U rpaduku




16. Pemenne npocTedmmux TpUTOHOMETPHUIECKAX HEPABEHCTB

17. Onpenenenue dynkuuu. Haxoxnenue 3nauenui ¢pynkuuu. Ilocrpoenue rpadukos nuHeRHOH, KBagpaTUUHON
(dhyHKUUH.

18. IlokazaTenbHas GpyHKIuUs, ee cBoiicTBa [TocTpoeHue rpaduka nokasaTeabHOR GyHKIUU

19. Jlorapudmuueckas QyHkIus, ee cBoiicTBa. [ToctpoeHune rpadukoB JorapudmMuueckux §yHKIUH.

20. Onpenenenue Npou3BOAHON (HYHKINY, €€ TEOMETPUIECKOr0 U (PU3UUECKOro cMbicia. M3yueHue npaBui u Gpopmyi
U PepeHIINPOBAHNS OCHOBHBIX 3JIEMEHTAPHBIX (YHKIHI

21. Onpenenenue BTOPOi IPOU3BOAHOMN, €€ TEOMETPUIECKOr0 U (hPU3MUECKOr0 CMBICIA. Beruucienue npou3BoaHoi
00paTHOM ¥ CIOXHOU (HYHKITUH

22. BelBoz ypaBHeHHUs KacaTenbHOU. [IpuMeHeHue Npou3BOJHOM K UCCIIeIOBAaHUIO (DYHKIUI U IOCTPOEHUIO IpadhKOB
23. OmnpeeneHue nepBooOpa3HOi, HEOTIPEIEIIEHHOTO U OIPECICHHOTO HHTErpaia

24. IlpuMeHeHue ONpeAeIeHHOr0 MHTerpaa Ul HaX0XK IeHuUs IJI0IaaAn KpuBoauHeiiHoi Tpanenuu. @opmyna Hetorona—
JletiOumna

25. I'eoMeTpHUECKHIA CMBICIT ONPEIETICHHOTO HHTerpasia. Beruucienue miomaeii KpUBOJIMHEHHBIX Tparenuii.

26. Pemenne panmoHaIbHBIX U UPPAIIMOHATBHBIX YPABHEHUH U CHCTEM.

27. PelieHue MOKa3aTeNlbHbIX U JIOTapU(OMUUECKUX YPABHEHUH U CUCTEM.

28. PanmoHanbpHBIE U HppalMOHANIBHBIE, TOKA3aTeNbHbIE U JIorapupMHUIecKie HepaBeHCcTBa. OCHOBHbBIE IPHEMBI HX
pelIeHus.

29. Pemrenre TpUTOHOMETPUYECKUX YPaBHEHUU U CHCTEM, HEPABEHCTB.

30. OcHoBHBIE IOHATUS KOMOMHATOPUKY. Pasmemnenus, nepecraHoBky, coueranus. dopmyina ounoma HeroTona. CBolicTBa
OGuHOMMHANIBHBIX K03 dunuentos. TpeyronpHuk ITackans.

31. CobbITHE, BEpOATHOCTD COOBITHS, CIIOXKEHUE U YMHOXKECHUE BepoATHOCTEH. [ToHSITHE HE3aBUCMOCTH COOBITHH.
JluckpeTHas ciy4aiiHasi BeJIMUMHA, 3aKOH €€ pacIipeieeH!s], YUCIIOBbIe XapaKTePUCTUKU JUCKPETHOI! cirydaitHOM
BeNMYUHEL [IoHATHE 0 3aKOHE OOJNBIINX YHCET.

32. PacriosiosxeHue IpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.

33. IapannenbHOCTH MPSIMBIX B IPOCTpaHcTBe. [lapamiensbHOCTh IPSMOM U TUIOCKOCTH.

34. IapannenbHOCTb INIOCKOCTEH

35. Ky0 u ero ceueHus. Yoy MEXIy IByMs IPSIMBIMH. YTOII MEKAY MPSIMO U TIIOCKOCTHIO

36. [lepneHIUKYIAPHOCTD NPSIMBIX B IPOCTpaHCTBE. [lepreH UKy IIpHOCTb IPSAMOIL U IIIOCKOCTH

37. Teopema o Tpex mepreHAUKyisipax. Byrpannsiii yron. [lepreHanKyasipHOCTS MIIOCKOCTEH

38. BriBo ypaBHEHHUIH cdepbl, INIOCKOCTH U MPSIMOI

39. Omnpenenenne GpyHKINH, ee 00JIaCTH ONpEAEIeHHsI H MHOXKECTBA 3HaUeHHi; rpaduka GyHkuun. [loctpoeHne rpadgukos
(yHKIMH, 3aaHHBIX Pa3IMYHBIMU CIOCO0AMU

40. 3amuck CBOWCTB (DYyHKIMU: MOHOTOHHOCTB, Y€THOCTD, HEUYETHOCTD, OTPaHMYEHHOCTh, IEPHOANYHOCTE. Haxoxenue
TMPOMEKYTKOB BO3pacTaHUs U y6blBaHI/I$I, HaI/I60J'Ib1lIeFO 1 HAUMCHBIICTO 3HAYCHUS, TOYCK DKCTpEMYyMa

41. Onpenenenue oOpaTHeIX QyHKIMI. HaxoxaeHne 00JIacTH OnpeIeNieHnst 1 00JacTH 3HaYeHU 00paTHON (QyHKIUH.
IToctpoenue rpaduka oOpaTHOH HyHKIMU

42. TIpeobpa3zoBanue rpadukoB. Pemenne ypaBHeHnii rpagudeckumM criocobom. Pemenne HepaBeHCTB rpagHIecKuM
CIIOCcO0OM.

43. OmnpenienieHre MHOTOTPaHHHUKA U €TO0 OCHOBHBIX 3J1€eMeHTOB. OlpeiesieHne U OCTPOSHUE MPSIMOI U HaKJIOHHON
npusMbl. OnpeaeneHne NpaBUIbHON MPU3MBbL

44. OnpeneneHue ¥ NOCTPOSHUE MapauieNienuIena, Kyoa

45. CummMetpuu B Ky0e, B apajuienenumesie, B npusMe u nupamuze. [loctpoenne ceuenus Ky6a, pu3Mbl U MUPaMUbI
46. OmnpenienieHre ¥ MOCTPOCHUE MMUPAMU/IbI, IPABUIILHON MUPAMUIbl YCEYCHHOW MUpaMHIbI, TETpasapa

47. IlpaBunbHble MHOTOrpaHHUKH. [IpesicTaBieHre 0 NpaBUIbHBIX MHOTOTPAaHHUKAX (T€Tpadap, KyO, OKTadIp, JOAEKAdIp U
UKOCa’Ip)

48. Omnpenenenue u rpapuueckoe n300paxkeHue: chepsl, eHTpa cdepsl, pamuyca chepbl, Auamerpa chepbl

49. Onpenenenue u rpaduueckoe H300paxkeHue: mapa, HEeHTpa Iapa, paanyca mapa, AnameTpa napa

50. YpaBHenue cdepsl, BBIBOJ ypaBHEHHS chepbl B IPIMOYTOIbHON CUCTEME KOOPIUHAT

51. B3aumHoe pacroyioxeHue chepsl U IIIOCKOCTH: HE UMEIOT OOIINX TOYEK, UMEIOT MHOKECTBO OOIINX TOYEK, OJJHA O0IIast
Touka. ['padraeckoe m300paxkeHIe

52. KacarenbHas IIIOCKOCTB K cdepe: Teopema, 10Ka3aTelbCTBO, 00OpaTHas TeopemMa

53. Inomaae cheps

54. Onpenenenne KacaTeabHOH K cdepe, TOUKH KacaHusI

55. B3auMHO€E pacIoyIoxKeHUE PSIMO 1 chepbl

56. lapoBoii cerMeHT

57. lllapoBoii cexTop

58. apoBoii cnoit

59. Omnpenenenue u rpadrdeckoe H300paxeHue: NMINHIPa, 00pa3yoMnX IINHIPA, OCH HWITHHIPA, OCHOBAHUIA
LWINHIPA, BBICOTHI LIMIIMHPA, pajuyca, AMaMeTpa HWIKHAPA.

60. Onpenenenue u rpadpuueckoe U300paKeHUE: 0CEBOIO CEUEHUs, CEUeHUs LIUIMHAPA NEePHeHIUKYIPHON K ocu
IIOCKOCTBIO.

61. IIpsimMoil kpyroBoi LMIUHAD.

62. Pa3BepTka OOKOBOM MOBEPXHOCTH LIMIMHAPA.




63. ®opmyna miomaa 60KOBOW MOBEPXHOCTH IIMIMHIPA.

64. ®opmya MI0MIA M MOTHOM MOBEPXHOCTH LIMIINHIPA

65. Omnpenenenue u rpadudeckoe H300pakeHne: KoHyca, 00pa3yIomuX KOHyca, OCH KOHYCa, OCHOBaHHS KOHYCa, BEPIIMHBI
KOHYyca, OOKOBOI1 TOBEPXHOCTH KOHYCa, BEICOTHI KOHYCa, CEUSCHHS KOHYCA.

66. Omnpenenenre OOKOBOI, MOJIHOW MOBEPXHOCTH KOHYCa, OpMYyJia HAX0XKICHHUS IO OOKOBOM, MOJHOW
MIOBEPXHOCTH KOHYCA.

67. Onpenenenue u rpaduuecKoe H300pakeHNe: YCEUSHHOTO KOHYCa, OCHOBAaHHI YCEUCHHOTO KOHYCA, BBICOThI YCEUEHHOTO
KOHYca, OOKOBOH IIOBEPXHOCTH YCEUSCHHOI'0 KOHYCa, 00pa3yIOIIUX YCEUEHHOTO KOHYCa.

68. OnpezeneHrue 6OKOBOM, MOTHOM MOBEPXHOCTH YCEYCHHOTO KOHYCa, (PopMysia HaXOKACHUS IIIO0IMaan OOKOBOH, MOIHOM
MOBEPXHOCTH YCEYEHHOI'0 KOHYCa

69. Beranciienne o0beMa Ky0a, IpsIMOYTOIBHOTO MapauIeNenuIieia, TPH3MBL, THINHIPA

70. Boruncnenue ooGbeMa nupaMuibl, KOHyca, 1mapa.

71. BoruuciieHue mioa y noBepXHOCTH IIMIMHPA, KOHYCa, CQephl.

72. JlexapToBa cUCTEMa KOOPJMHAT Ha IJI0cKocTU. OnpeienieHne BeKTopa, MOy BEKTOpa.

73. PaBenctBo BekTOpoB. ClI0K€HNE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YHCIIO.

74. PaznoxeHue BeKTopa 1o HanpasieHusM. OnpeeneHue yria Mexay IByMs BEKTOPaMHU.

75. Berancienne KOOpaArHAT BEKTOPa, CKAJISIPHOTO TPON3BEICHHS BEKTOPOB.

76. PaznoxeHue BEKTOpa 110 KOOPAWHATHBIM BEKTOpaM. BBeneHue GopMyIbl pacCcTOSHUS MEXTy ABYMS TOUKAMH.
Kpurepun onennBanus:

5 GaisIoB BBICTABIISIETCS CTYACHTAM 32 IOJIHBIN U IPaBUIIBHBIA OTBET Ha BCE BONPOCHI OMIIETA C JIOTHYECKUM 000CHOBaHUEM
apryMEeHTOB, B OTBETE HET OIIUOOK.

4 Garna BBICTABIISAETCS CTYICHTaM, €CIIH BOIIPOCH OMIIETa PACKPBITHI MMOJHOCTHIO, HO 000CHOBAHUS JOKAa3aTeIbCTBA
HEJI0OCTATOYHBI, TIPH STOM JIOIYIICHBI ABE-TPU HECYIIECTBEHHbIE OIINOKH, HCTIPaBJICHHBIE IO TPEOOBAHUIO MPETIOIaBaTEeNs.
3 Gaia cTaBUTCS CTY/AEHTaM 3a IPaBIIBHBIN OTBET Ha BONPOCH OWIIETa, IIPU STOM JOMYIIEHO OoJiee 0JHOH OMIMOKHU 110
U3JI0KEHUIO (DAaKTOB Win 0ojee IBYX-TPEX HEOUETOB B OTBETE.

2 Gaa CTaBUTCS CTYAEHTaM, €CJIU JOIYIIEHBI CYyIeCTBEHHbIE OIMNOKH, TOKa3aBIIIe, YTO 00yJalomuiics He 00IagaeT
00s13aTeTbHBIME YMEHHSIMHU TI0 IaHHOH TeMe B MOJIHOM Mepe.

5.2. ®onj 011eHOYHBIX CPEACTB AJIsl MPOBEAeHUsI TEKYIEro KOHTPOJIs

TIpencrasnen B [Ipunoxennu 1 k pabodeit mporpaMme AUCIUILTHHBI

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MOJAY JIST)

6.1. Pexomenayemas JutepaTtypa

6.1.1. OcHoBHas JUTEpaTypa

ABTODHI, 3arnaBue H3naTenscTBo, Konnu-Bo
JI1.1 {H.B.boromonos Anrebpa 1 Havyaja aHaJIHU3a: IOpaiit, 2022 https://urait.ru/bcode/489977/
yaebHoe mocoowue mst CI1O -HEOTPAaHUYCHHBIN TOCTYI
3apPETUCTPUPOBAHHBIM I10J1b30BATEISIM
JI1.2 |B. A. I'yces I'eomerpusi: yuebHOe nmocobue  |FOpaiir, 2022 https://urait.ru/bcode/489977/
U. B. Koxyxos st CITO -HEeOTpaHUYECHHBIN OCTYTI
A. A. HpOKO(I)LeB 3apEruCTPUPOBAHHBIM MOJIb30BATCIIAM
6.1.2. lomosiHMTEIbHASA JINTEPATYpa
ABTOpBI, 3arnaBue WznarenscTBo, Konnua-Bo
J12.1 |boromonos H. B. Aure0pa v Havaja aHaJIM3a: IOpaiir, 2021 https://urait.ru/bcode/469825/
yuebnuk g CIIO -HEOTpaHUYECHHBIA JOCTYII
3apEruCTPUPOBAHHBIM I10JIB30BATEIISAM
JI2.2 |boromonos H. B.  [['eomerpus: yuebHoe nocobue [IOpaiit, 2022 https://urait.ru/bcode/489978/

st CTIO -HEOTPaHUYECHHBIN OCTYII
3apEruCTPUPOBAHHBIM I10JIB30BATEIISAM

6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHHKAMOHHOI ceTn « MHTepHeT»

31 |MaTeMaTm<a npoGHIEHOrO YPOBHS: 3aaHHs1, OTBETHI, pemieHus - https://math-ege.sdamgia.ru/

6.3. ITepeyeHb MPOrpaMMHOro odecreyeHust

6.3.1|O(1)I/ICHLH71 naker - LibreOffice

6.4 Ilepevyenb MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.4.1{1ICC «KoncynprantlLmroc»

6.4.2|UICC «I"apaHT»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MO JIST)

7.1|TTomenieHus A7t IPOBEACHHS BCEX BUIOB padOT, MPEAYCMOTPEHHBIX YIEOHBIM IJIAHOM, YKOMILIEKTOBAHEI
HEOOXOIUMOH CIIeIMaTM3UPOBAHHOMN YUeOHO MEOEIbI0 U TEXHUYECKUMU CPEJICTBAMHU O0Y4CHUSL.

8. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIIUXCA ITO OCBOEHUIO JTUCHUIIIMHBI (MOY JIST)

Metoandeckre yka3aHusl 0 OCBOCHHUIO AUCIMILIMHBI pecTaBieHbl B [Ipunoxkennu 2 k pabodeii mporpamme



https://urait.ru/bcode/489977/
https://urait.ru/bcode/489977/
https://urait.ru/bcode/469825/
https://urait.ru/bcode/489978/
https://math-ege.sdamgia.ru/

IMpuioxenue 1

®OH/J ONEHOYHBIX CPEJACTB

OVY]1.07 MaTtemaTuka

1. OnucaHue noka3aTesieil M KPUTepHeB OLIEHNBAHUSA KOMIIETEHIMIi HAa Pa3JINYHBIX 3TaNaX UX
(¢opmupoBanus, onucanue MKaJ ONEHNBAHUS

1.1 IlokazaTenu u KpUTEpHUU OLICHUBAHUA KOMHGTCHHHﬁ:

NpuéMamMu palUOHAIBHBIE U
MppauyOHaJbHBIE,
MOKa3aTeNbHbIE,  CTEIECHHBIE,
TPUTOHOMETPUUECKHE

YpaBHECHUA U HEpPABCHCTBA, HUX

CHCTEMBI;

- TpPUMEHATh  HM3y4YCHHBIC
CBOMCTBa reOMETPUUYECKHUX
¢uryp u  Qopmynsl s
pelIeHus T€OMETPHUYECKUX

-pears CTaHJAPTHBIMU
npuéMaMu  palUOHANIBHBIE U
HppaLMOHAJIbHBIE,
[I0OKA3aTENbHBIE,  CTEIEHHBIE,
TPUTOHOMETPHUUYECKHE

ypaBHEHUS M HEPABEHCTBA, UX

CHCTEMBI;
-[IPUMECHSTh U3yYCHHbIC
CBOWCTBA TEOMETPHUCSCKIX
buryp u  dopmynbl  aus

-pemaTth CTaHJapTHBIMU
npuémamu
paluroHaNbHbIE u
HAppaLMOHAIIBHEIE,
ITOKa3aTeNbHBIE,
CTCTICHHEIE,
TPUTOHOMETPHUUYECKHE
YpaBHEHUs 51
HEPaBEHCTBA, ux

CHCTEMBI,

YV ], cocrasustonue ITokaszarenn Kpurepun ouenuBanus | Cpencrtsa
KOMIIETCHIINIO OLICHUBAHUS OLICHUBAHUS
3HaTh: CdopmupoBaBmmecs YpoBensn suanmii | T (1-18),
- OCHOBHBIE TOHATHUA, UICHU U | cMcTeMaTH4YeCKHe 3HAHMS -OCHOBHBIX noustui, | TI3 (1-14)
METOIBI anreOpsI M |-00 OCHOBHBIX  TIOHATHSX, | HIE€H U METOMIOB adreOphI
MaTeMaTHYeCKOTr0 aHaAIIN3a; UAedax W MeTojax anreOpel u |u MaTeMaTHYeCKOTO
- OCHOBHBIE [TOHATHS O IJIOCKUX | MATEMaTHYECKOTO aHAIIN3a,; aHau3a;
u MPOCTPAHCTBEHHBIX | -00 -OCHOBHBIC TOHATHUS O
reoOMETPHUYECKUX (PHUTYpax, WX | OCHOBHBIX MOHATHSIX O TNIOCKUX | TUIOCKHX "
OCHOBHBIX CBOMCTBaX; u IIPOCTPAHCTBEHHBIX | IPOCTPAHCTBEHHBIX
- 0 mpoleccax W SABICHHUSX, | TEOMETPUYECKUX (UTYpaX, MX | TEOMETPUIECKUX
MMEIOIIUX BEPOSITHOCTHBIN | OCHOBHBIX CBOWMCTBAX; ¢urypax, Ux OCHOBHBIX
XapakTep, O CTaTUCTHYECKHX | -0 TMpoleccax U SBICHUSX, | CBOMCTBAX;
3aKOHOMEPHOCTSIX B PEaTbHOM | MMEIOIIMX BEPOSITHOCTHBIH | -0 nporieccax u
MHUpe, 00 OCHOBHBIX NOHSATHSAX | XapakTep, O CTaTUCTUYECKUX | SBICHUSX, MUMEIOIUX
3JIeMEHTapHOMN TEOPHH | 3aKOHOMEPHOCTSAX B PEALHOM | BEpOSTHOCTHEIH
BEPOSITHOCTEH. Mupe, 00 OCHOBHBIX HOHSTHSX | XapakTep, 0
3JIEMEHTAPHOU TEOPUH | CTATUCTHUYECKUX
BEPOSATHOCTEH. 3aKOHOMEPHOCTSIX B
peaspHOM — Mupe, 00
OCHOBHBIX TIOHATHSIX
JJIEMEHTApPHONH  TEOPHUH
BEPOATHOCTEH.
Ymers: C¢opmuposasimecs YpoBens ymenusi | T (1-18),
- pemiath 3agadd ajreOpbl U | cHCTEMATHYECKHE yMeHus | -pemats 3anaun anredpst | 113 (1-14)
HayaJl aHaJu3a, TeOMETPUH; -pewaTh 3amaud areOpel M |M Hayal aHaJm3a,
- pemiath  CTaHJAPTHBIMH | HaYall aHAIH3a, TEOMETPHUH; TEOMETPHH;




3a7a4 ¥ 3a]a4 ¢ MPAKTUYECKUM | peIICHUS TEOMETPHUYECKUX | -IPUMEHSTh H3YyYCHHBIC
COZIepKAHUEM. 3a7a4 | 3aj7a4 C MPAKTUYECKHUM | CBOHCTBA
COZIepKAHUEM. reOMeTpUUYeCcKuX (uryp

u (dhopmynbl JUISE

pemnieHus

TEOMETPUUCCKHX 33/1a4 U

3a1a4 € TMPaKTHYECKUM

COZIepKAHUEM.
Baaners: C¢opmupoBaBmmnecs YpoBens BiaajieHus T (1-18),
- BJIaZICHUE METO/AMHU | CHCTeMATHUYeCKHe BJIAJeHUus | -METOAaMU I3 (1-14)

J0Ka3aTCJIbCTB W aJI'OPUTMOB

peuicHus, YMCHHEC ux

MIPUMEHSITE, MIPOBOJUTH
JIOKa3aTeJIbHbIE PACCYKICHUS B
XOJI€ pEILICHUs 3a1a4;

— BIAQJCHHE CTaHAApPTHBIMH
nprueMaMu peleHus
paloHaIbHBIX )51
MppalOHAIbHBIX,
MOKa3aTeNbHBIX,  CTENEHHBIX,
TPUTOHOMETPUIECKIX
YPABHEHUI U HEPABEHCTB, X
CHUCTEM;
-HCII0JIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX TPOTpaMM, B
TOM 4YHCIE U1 TOWCKA IyTH
pelieHnss U WUIIOCTpAIiH
peleHns ypaBHEHUI u
HEPABEHCTB;

—  BJAJCHUE  OCHOBHBIMHU
MOHATHSAMU O IUIOCKUX U
MIPOCTPAaHCTBEHHBIX
reoMeTpHYEeCKUX (PHUTypax, UX

OCHOBHBIX CBOﬁCTBaX;

-METOAAMH J0Ka3aTelbCTB M
aNTOPUTMOB pEIIeHUs, YMEHHE
AX [pUMEHATh, MPOBOIUTH
JloKa3aTeNbHbIe PAcCyKICHUS B
XOJI€ pelIeHus 3ajay;

-CTaHJApTHBIMU IprUeMaMu
pelIeHrs palUOHAJBHBIX |
HMppalOHAIbHBIX,
[MOKA3aTeNbHbIX, CTENEHHBIX,
TPUTOHOMETPUUIECKHUX

YPaBHEHHH W HEPABEHCTB, UX
CHUCTEM;

-HCIIOJI30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpamM, B

TOM 4YUCIIC JIA IOUCKA IYyTH

pelmieHns W WIICTPaluu
pelienus YpaBHEHUI 5
HEPABEHCTB;

-OCHOBHBIMM  IOHATHSAMH O

IUIOCKMX W MPOCTPAHCTBEHHBIX
reoMeTpuyecKkux (Qurypax, ux
OCHOBHBIX CBOMCTBAX;

JI0Ka3aTeIbCTB u
aNrOpUTMOB  PELICHHS,
YMEHUE UX MPUMEHSATH,
MPOBOAUTH
JlI0Ka3aTeJIbHbIE
paccyxneHus B XoAe
pellieHus 3a1ay;
-CTaHIapTHBIMU
MpueMamMu pelIeHus
palMOHANTBHBIX u
HPPALMOHAIBHBIX,
MOKa3aTebHbIX,
CTEIMEHHBIX,
TPUTOHOMETPUUYECKUX
ypaBHEHUI u
HEPaBEHCTB, HX CUCTEM;
-MCIIOJIb30BAHUE
FOTOBBIX KOMITBIOTEPHBIX
porpamMm, B TOM YHCIIE
TS IIOUCKA

peHICHUA nu

IIyTH

WJUTIOCTPAllUM  PEUIEHUS
ypaBHEHUI u
HEPaBEHCTB;
-OCHOBHBIMU TOHSTHUSIMU
0 TUTOCKHX u
MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX
(urypax, UX OCHOBHBIX
CBOMCTBAX;




T — mecmossie 3a0anus, 113 — npaxmuueckue 3a0anus

2 TunoBble KOHTPOJIbHBIEC 33/IaHUSA WJIH HWHbIe MaTepHasbl, HeOOXOAUMBIEe IS OLEHKH
3HAaHMii, yYMeHMii, HAaBBIKOB M (WIH) ONbITA [eATEJbHOCTH, XAPAKTEPU3YIOIUMX JTAMbI
(opMupoBanns KOMIeTeHIIHI B Mpouecce 0CBOeHUsI 00pa30BaTeJbHONH MPOrpaMMBbI

TecToBbBIC 3a1aHUA:
1 cemecTp
Tect 1 «IloBTOpEeHNE Kypca MaTeMATHKU OCHOBHOM IIKOJIbD»)
1 Bapuanr.

1. 3nauenue Boipaxkenus (0,25 + 7 % + %):109 + 1% paBHO

a)2 060)1 B4 n3
2. YKaxuTe KOpeHb (I KOPHH, €CIIH UX HECKOJIKO) YPaBHEHUS:

1) 2x2-32=0
a)0; 16 6)0;4 B4 -4 1) 2;-2
2)3x? -x=0

931 60 ; B30 13l

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

a)4;3;2 0)3; 2,1 BO;1;2 1)0; 2;3
4)5(x—2)=7x + 16

a)-11 6)12 8)-13 1) 14

5) = =12

2)0,1 6)10 B)100 1)1

3. yKa)KPITe PCHICHUEC KAXA0I'0 U3 HCPABCHCTB!
1) 4(7 — 2x) < 3(4x - 2)

a)[17; 400)  6) [23;+o)  B) (-0;17] r) (-00;2,3]
2)3x% -7x+2 <0
8) (-00;5] U [2; +00)6)[1; 6]m)(-00; 1] N [5:2]
3) ;’:Z >0

a) (-00;1,5] U [2; +0) 0) (-00; —2)U(1,5; 2) B)(-2;1,5)U (2; +0) 1) (-00; —2) U (2; +)

4. PemieHneM CUCTEMBI YpaBHEHUH

{XZ +y%2 =10
X-y =2
SBJISIFOTCS HIaphl YHCEIT:
a) (2;1); (-1;-2) 6) (1;3); (-1;-3) B) (3;1); (-1:-3) r) (3;4); (-3;-4)
2 BapwuaHr.
1. 3HaueHue BBIPAKEHUS 0,2 +3 % - %): 226 + 2% paBHO

a)2 0)1 B) 4 r3



2. YKaXuTe KOpeHb (WM KOPHH, €CITH UX HECKOIBKO) YPaBHEHUS:

1) 3x2-27=0

a)3;-3 0)0;3 B)9; -9 r) 0;9
2)2x? -x=0

2)2; 0 652 B0 5 1L
3) x3-x%-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 6)-2 B3 12
5) = = 150
2)0,01 6) 100 B) 10 0,1

3. VKaxXuTe pelieHne Kaxaoro u3 HepaBeHCTB:
1) 2B3- x)< 12-5x

2)2x? -5x-3 =0
a) (-o0; =] U [3; +00)0) (-00; —1] U [6; +00) -2 3]
3) 2:—6X2 <0

X+9

) [-1;6]

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

(x2 +y?=17
4. PerienueM cucTeMbl ypaBHEHUN 3 1 SIBJISIFOTCS Aphl YHCEIL:
y-oxX =
a) (-1,4); (-1,6; 3.8) 0) (1;4); (-1,6; -3,8) B) (1;-4); (1,6; 3,8)
3 Bapuanr.

1. 3HaueHue BBIPAKEHUS (% -5,75+ g) 55 - 15% paBHO:

r) (4;1); (3,8; 1,6)

a) 12 0)- 16 B) 18 r) -14

2. YKaxxuTe KOpeHb (MM KOPHHU, €CIIM UX HECKOJIBKO) YPAaBHEHHUSL:

1) 4x2-64=0

a)0; 4 6)0; 16 B) 2; -2 r) 4;-4

2) 7x? -x=0

a)l;7 6) 0:7 B)0; - 0; —7

3) x3+3 x%-4x=0

2)0; 1; -4 6)0; —1;2 B) 1;3;-2 ) 0; — 2;3
4)4(x—3)=9x+ 13

a) 3 6) 4 B)- 5 r)-2

5) = =150

2)10 6) 0,1 B) 0.01 r) 100

3. yKa)KI/ITe PCHICHUC KAXI0I'0 U3 HCPABCHCTB!
1) 2(2-3x) =32 x-1)

) (-c0; 2] 6) (53 +0)  B)(-o0;
2)3x% -5x-2<0

vl N [ +o0)



D=2 ] 6) (o5 =31 U[2+0) ) (05 =2] U [ +o)

x%+45x

3) 2-8x
a) (-o0;=5) U (0;

>0

1

Z) 0) (-00; =5] U [0; +0) B) (-5; 0)U G; _|_oo)

L(x2 +y? =13
4. PemenneM cUCTEMBI ypaBHEHHI
x-2y =—1
SBJISIFOTCS TIAphl YHCEIT:
a) (1;4); (-2,4; -3,6) 0) (3;2); (-3/4;-1,2) B) (3;4);(-2,4;-4.2)
4 BapuaHnr.

1.3HadeHune BBIpOKEHUS (; -95+ %): 341 + 2% paBHO

a)2 0)4 B) 0
2. YKaxuTe KOpeHb (MM KOPHHU, €CITH UX HECKOJIbKO) YPaBHEHUSI:
1) 5x2-125=0
a) 25; -25 0) 0; 25 B) 5; -5
2)4x? -x=0
a) l; " 0) 1;4 B)4; 0
3) x3+ 7 x®+ 10x =0
a)-4;-1;0 0) -5 —2;0 B)-1;0; 2
4)7(x—2)=5x+12
a) 15 6)-9 B) 11
5) = =16
a)100 0) 10 B) 0.1 r) 0,01

3. YkaxuTe pereHune KaxJ0ro U3 HepaBeHCTB:

1) 5(2- x)<7x-26

a) [3;+00) 6)(-00; 1]  B) (-00; 3] r) [5; +o0)
2)2x* -7x-4 =0

a)[~3; 4] 6) (-0 ;] U[2 +) B) (-0 —3] U[4 ) 1) [;;2] 3)

a) (10;0U (%; +00)  6)(-00;=10] U [0; 2) ) (-00; 0)U (2; +o0)

. {XZ +y? =25
4. PemienneM CUCTEMBI YpaBHEHUH
x-y =1
ABIAKOTCA HapI)I YUCCII.
a) (-4; 3); (4, -3) 0) (5; 3); (-3; -5) B) (4;1);(-1;-4)

Tect 2 o Teme: «CTeneHd U KOPHMU

1. Brraucnure ala?.
1) a®

2) a®

3) al

4) a'®

2. Brruncaunre ;—_83.
1) a®

2) all

N [-3:2]

r) (-00;0) U (5; +o0)

1) (2;3); (-1,2;-3,4)

r) 0;5

r) 0; =

r) —3;0;4

r) 13

X%+ 10x

2—-5x <0

r) (05 3) U (10; +00)

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



3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)
10.
1)
2)
3)
11.
1)
2)
3)
4)

12.

a—5

a—ll

Brrancnure 9%*372.

27

3

1

81

Cpasunute uncna 0,272 u 0,273,
<

>

HE CPaBHUTH
Kax HassiBaeTcs rpaduk QyHKImu y = 2x% — 37
runepOoia

napaboJa

npsimMast

KyOuueckast mapabomna

YnpocTtute Bepaxenue 3% * 32X x 35,

32X2+5

33X—5

33X+5

3x+5

Uemy paBHO V32m,
3n
32n
32
32n
Boranciure V492,

7

49

492

494

Haiinnre 3HaueHue BbIpaXXeHUs V8t « V2%,

32

16

2

64

Berunciure V—27.

-27

HET pelIeHui

-3

IIpu kakux 3HAYEHUAX X UMEET 3HAUYEHUE BhIPAXKEHUE Vx—5.
x<5

x>5

x=5

2

TIPH JIFOOBIX X

Pemmre ypaBHeHne x° = 216.



1)
2)
3)
4)
13.
1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

2
3amnummure ¢ IIOMOMIIBIO 3HAKA KOPHA 3.

w

N

SRR

Tect 3 mo Teme: «Jlorapudgm. CBoiicTBa JJorapugmMoB»

Brruncnure log; 16.
16

=N

4
Brrancnue logs 3.

3
0
1
2

1

Brruncnure logz .
2

-2

1

3

logs 16
Brrunciure 5 .

5
2
16
1

3logg 2
Brraucnure 3 .

3

2

8

9

Haiinure x, ecnu logy 36 = 2.
6

2

36

64

Berunciute log, 2 10g; 81.

81

2

4

3

Berancnure logy, 2 + 109, 72.



1) 2
2) 3
3) 1
4) 12
9. Berunciure logs 75 — 10gs 3.
1) 2
2) 1
3) 5
4) 3
10. Yemy pasHo logyb + log,c?
1) loga (b + ¢)
2) log, (b -c)
3) log, be
b

4) log.c
11. HaszoBure o0acTb onpeaenenus pyHkuuu y = 10g; (X - 2).
1) (0; )
2) (1;+ )
3) (- 0;1)
4) (- o0; + )
12. Pemmmre ypaBHenue logy X = - 2.
1) 4

1
2) <
3) -2
4) -4
13. Pemure ypaBaenue logz (X + 2) = 1.
1) 1
2)
3) -1
4) 2
14. Penmmre HepaBenctso Ig x >1.
1) x> 10
2) x< 10
3) x>1
4) x>0
15. Kakoe 13 MHOXKECTB SIBIISIETCS] pELIICHEM HEPaBEHCTBA
1) (-o;-1)
2) (-o0; + o)
3) (-1 +x)
4) (-1;3)

Bapuanr 2

1. Boruncnure logs 27.
1) 2
2) 1
3) 27

4) 3

logy (x +3) < 1.



2. Beprauciure log, 1.
ni1
2) 4
3)0
1
4) 4
3. Berumncnure logy, 4.
14

2) 2
3) 2

1
4) 4
4. Belunciure
1) 13
2) 6
3) 1
4) 2

61935 13

2logq53
5. Breruucinre 15 .

1) 2

2) 15

3) 3

4) 9

6. Haiigure X, ecnm l0g, 4=X.
1) 4

2) -2

3) 2

4) 1

7. Bwramciwure logz log, 8.
1) 8

2) 3

3) 2

4) 1

8. Borumciure 1g 5 -1g 2.
1)1

2) 7

3) 3

4) 10

9. Beruuciure logz 15 — 1093 5.
1)1

2) 10

3)3

4) 0

10.Yemy pasro log, b*?

1) b*

2) k

3) log,b



4) klog,b

11. Ha3zoBuTe obnacth onpezesnenust pyukiun Y = 10gos (X + 5).
1) (-6; + )

2) (5 + )

3) (-0;5)

4) (-0; - 5)

12.Pemmre ypaBHeHue logs X = 2.

1) 3

2) 36

3) 64

4) 6

13.Pemute ypasaenue logs (X - 3) = 2.
1) 28

2) 25

3) 2

4) 5

14.Pemure HepaBeHCTBO logs X < 2.

1) x<9

2) X<2

3) x<8

4) x<3

15.Kakoe 13 MHOXKECTB SIBIIICTCS PELICHUEM HEPABCHCTBA log, (x-1) > 2.
1) (5;+ )

2) (-11;5)

3) (1;+)

4) (-1

Tect 4 no Teme: «OCHOBBI TPUTOHOMETPHI»

Bapuanr 1

1 Onpenenure 3HaK BeIpaxkenus cos 1559 - sin 570°:
1<0

2=0

3>0

4=1

2 Berunciure sin 15°:

1 V6—2
4

9 V2
2

<|

3%
40

3 Haiinure 3nauenue seipaxkenns sin 56° -+ cos 34° + cos 560 - sin 34°:
10

22

31/2

41



4 Berauciute cos 105°:

1\/5—\/3
4
21

34
40
5 Beruuciure sin 15° - cos 15°:
11

21/2

3-1

40

6 Beranciure cos? g —sin?Z;

8
11/2

20

31

e
2

7 Vnpocture 2 cos? a — cos 2a:

1-1

21/2

31

40

Ztg%

8 Brruncnute =
1-tg*3

1-1
21/2
31
40

9 Haiinure 3HaueHue sin %ﬂ:
1+3/2

21

3 —/3/2

40

1 . 1
10 MoryT It OJHOBPEMEHHO OBITh CIIPABE/IIIMBEI PABEHCTBA COS O = Susina =

1 na
2 HeT

19 . T
11 Haiigure 3HaueHue cosa, ecinu sina = 0,6 u > <a<m.

12

2 -08
31/2
40,6

2 5
12 MoryT I OTHOBPEMEHHO OBITh CIIPaBE/IMBEI PAaBEHCTBA tg o = suctga==::

1 na
2 HeT

13 Ynpocrure tg1°-tg3°-tg5°- ...- tg87° - tg89°:

12
20
31/2



41
14 HaiinuTe 3Ha9eHUE COSQ, €CIU ctg @ = —3 U @ - yroi 4 4eTBepTH:
12

3
2 —
10

3 3/
10

40

15 Ynpocture Beipaxkenue cos(a + ) + cos(a — f):
1 8cosa-cosf

2 2cosa-cosf

31

4 cosa-cosf

16 Haiitu rpagycHyro Mepy yria 2?”:
10

2 140°

3 300°

4120°

17 Pemmmure sin(—30°):

10

0 1
2
31
2
41
18 Pemmure tg(—45°):
10
o _1
2
3 -1
41/2
19 Borauciute sin 900°;
10
21
308
41/2

20 Berunciuth cos? 15% — sin? 159:

1
2
21

3 B
2

40

21 Onpenenure 3Hak Bepaxenus sin 280°;
1>0

2=0

3<0

4=1

22 Onpenenure 3HaK Beipaxkenus tg 3°:
1>0

2=0

3=0



4<1

23 Beraucimte sin 330°:
10

2 —1/2

308

41/2

24 Bpruuciute sin 15°:

1 V2(v3-1)
4

2 —1/2

3 V2(+/3+1)
4

4%

25 Yrpoctuts sin 72° — sin 12°:
11/2

2 cos42°

31/8

4 cos30°

26 Yapoctuts cos 34° + cos 26°:
1 cos4°

2 cos42°

3 V3 cos 4°

4 cos30°

27 Yupoctuth cos 8x — cos 4x:
1 cos8x

2 cosx

3 /3 cos2x

4 —2sin6x sin 2x

Bapuanr 2

1 OnpenenuTe 3HaK BbIpaxkenus tg 127° - ctg201°:
1<0
2=0
3>0
4=1
2 Boruuciure sin 75°:
1 V6—v2
4

o V2
2
3Jé+\/§
4
40

< . 7T b T . T,
3 Haiinure 3Ha4yeHmE BBIpaXEHUA SIN-— - COS— — COS—— " SIn—.
12 12 12 12

10

21

31/2

42

4 Berauciure cos 15°:




1 V2+/6
4

21

3 ‘/E_\/g
4

40

5 Boruuciute (cos 75° — sin 759)2:
11

21/2

3-1

40

6 Beranciute cos* 15° — sin 15°:
11/2

20

31

43
2

1-cos2a+sin2a,
7 Yopoctute ——————————!
1+cos2a+sin2a

1 sin2«a

20

3tg a

4 cos2a

6tg75° |
1-tg275°°

8 Beruucnure
1-1

23

33

40

o 5
A9 Haiigute 3HaueHue tg ?n:

1+/3/2

2 /3/3

3 —/3/2

4 —/3/3

10 MoryT Jii OJJHOBPEMEHHO OBbITh CIIPABEIMBBI PABEHCTBA COS @ = — g usina = %:
1 na

2 HeT

11 HaiiguTe 3naueHue tga, ecnu sina = 0,6 u g <a<Tm.

1-3/4

2 -0,8

31/2

40,6

12 MoryT 11 OJTHOBPEMEHHO OBIThH CIIPAaBEAJIMBEI paBEHCTBA tg a = —% uctga = 2:
1 na

2 HeT
1 .
sinZ?o”

13 Vnpocture 1+ tg?a +

1
cos2usinZ«

20



tgla

cos2ocsin2oc
41
14 Haiinute 3Ha4eHue sina, eciu ctg @ = —3 U @ - yroi 4 4eTBepTH:
12

3
2=

10
3V10

10

4 310
10

15 Beraucnure sin 2 «, ecin sin « = —0,6; 180° <oc< 270°:
10

20,2

30,96

41

3

16 Haiitu rpagycuyto Mepy yriaa 67°30':
1n
2 3q0
8
31ig°
8
42q
10
17 Pemure cos(—60°):
1
1 st
2
o 1
2
30
41
18 Pemmure ctg(—30°):
1
1=
2
23
30
4 —3
19 Beiunciure cos 327712

10

2 _1/2

31

41/2

20 Berauciuts 2+/3 sin 15° cos 15°;
\/'_

1 -3
2
21
33
2
40
21 Onpenenure 3HaK BBIPAXKEHUS COS — 137”:

1>0



2=0
3<0
4=1

22 Onpenenure 3HaK Bepakenus ctg(—100°):

1=1

2=0

3<0

4 >0

23 Beraucnure tg 5?”:
13

2 -1/2

33

41/2

24 Berauciute cos 15°:
1 V2(v/3-1)
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 Ynopoctuts sin3a cos a:

1 %sin 4«

2 %(sin4 x — sin 2 «)

3 sin4 x

4 %(sin4 & + sin 2 «)

27 YupocTuts cos 3x coS X!
1 cos8x

2 %(cos 2x — cos4x)
3 Zcos2x
2

4 %(cos 2x + cos 4x)

1. TIpm xakom 3HaueHHH xa' =17
nH1
2)2
3)0
4) -1

Tect 5 o Teme: «PyHKIMU»

2. Kakas o0macTh onpeiesieHus y moKa3areabHor QyHKIn?

1) (-00;+00)
2) (0;+0)
3) (-00;0)
4) [0;+0)



3. Kaxotii xapakrep y GpyHKIuu y = ( % )7*?

1) Bo3pacraromas

2) yObIBaromas

3) mapajutenpHa OCH X

4) mapasnienbHa OCH

4. CpaBHUTE UncCa 32u 373,
1)<

2) >

3) =

4) Hemb3s CPABHUTH

5. Pemnte ypaBHeHue 3'=9
11

2) 2

3)3

4) -1

6. Pemure ypaBHenue ( % )X=%
11

2) 2

3)-1

4)0

7. Pemnre ypaBuenue 100'=10
11

2)2

3)0,5

4) -1

8. Pemnre HepaBeHCTBO 2'<8
1)x<2

2) x>2

3) x<3

4) x>3

9. Pemnte HepaBeHCTBO 25°>5
1) x>5

2) x>1

3) x>2

4) x>0,5

10. Kakoii 13 HHTEpBAIIOB SIBJISIETCS pELICHHEM paBeHCTBa 6'>367
1) (-0;2]

2) (-0;2)

3) [2; +x)

4) [-2;2)

11. Pemmte ypaBHenue 3* = —9
1) 2

2) -2

3) HET KOpHEH

4) Z

2
12. Pemute ypaBaenne 0,1* = 10

1) 10



2) 1

3) 2

4) 1

13. HaiiguTe obnmacts 3HaueHnit pynkuun y = 3% + 2
1) (—o0; +0)

2) (2; +0)

3) (—0;2)

4) (0; +0)

14. PemmTh ypaBHenue 2XT1 =2
1) 1

2) 2

3) 0

4) 1

15. Pemmts ypaBHeHne 3%t2 =9
1) 1

2) 2

3) 0

4) 1

Bapmnanr 2

1. Ilpu xkakoM 3HaYeHHUH Xa+ = i?

11
2)2
3)0
4) -1
2. Kakas o6macTh 3HaueHUs y MOKa3aTeabHON GyHKIHH?
1) (-o07+20)
2) (0;+<0)
3) (-0;0)
4) [0;+e0)
3. Kaxoii xapakrep y ¢yaknuu y = (0,3)7*?
1) Bo3pacraromas
2) yObIBaromas
3) mapasuienbHa OCH X
4) mapayuiensHa OCH Y
4. CpaBuute uucna 0,2 2 n0,2 -3,
1) <
2) >
3)=
4) HeNB3s CPAaBHUTH
5. Pemnte ypaBHeHue 4* = 16
1)1
2)2
3)3
4) -1
6. Pemute ypaBHeHue ( é )X=é
1)1
2)2



3)-1

4)0

7. Pemnte ypaBHeHne 25 =5
1)1

2)2

3)0,5

4) -1

8. Pemnte HepaBeHcTBO 3* > 27
1)x<2

2) x>2

3) x<3

4) x>3

9. Pemute HepaBencTBo 9* >3

1) x>5

2) x>1

3) x>2

4) x>0,5

10. Pemmwmre ypaBuenne 0,01* =1
1) 10

2) 1

3) 0

4) -1

11. Haiinute obnacts 3Hauenuit pynakuun y = 3* — 2
1) (—o0;+)

2) (—2;+x)

3) (—;2)

4) (0; +o0)

12. PemmTs ypapnenue 3*t1 =3
1)1

2) 2

3)0

4) -1

13. Pemmuth ypaBnenne 412 =16
1)1

2) 2

3)0

4) -1



2 cemecTp

Tect 6 no Teme «IIpon3BoaHAS MHOTOYJIEHA U CTENEHN»
1 Bapuant

. BHauenue npou3BoaHON QyHKIMK Y(X) =3X — 7 mpu X = 2 paBHO

a)7 0) -7 B) 3 r) -4
. 3HaueHue nmpou3BoaHON QyHkIMH Y(X) = 5X . 6X3 + 7x 2. 8x + 9 nmpu x = 0 paBHO
a) -8 0)6 B) 9 r) 8
7 3
3HayeHune Mpou3BOAHON QyHKIHUY(X) =X7 - X?Jr 5x° npu X = | paBHO
a)s 0)2 B) 4 r) 10
1
. BHaueHue nMpou3BoaHON QyHKIHH Y(X) = X g 4XTIpu X = 4 paBHO
a)4 0) 4,5 B) 5 r) 5,5
. 3HaueHue Mpou3BoAHON QyHKIMHY(X) = 3x 2 2+/xmpu x = 1 paBHO
a)-5 0)5 B) 1 r)7
. 3HaueHKe MPou3BOAHON QyHKIHHY(X) =lx- 9x ? npu X = -1 paBHO
a) -8 6) -9 B) 10 r) 17
. Kopnem ypasuenus y'(x) = 0, eciu Y(X) = 3x 2. X + 7 ABIJIETCS YUCIO:
1 1
a)5 6) 3 p) 0 r)2
. Kopuewm ypasuenus f'(X) = g'(X), ecmu f(X) = X 2y 4;  g(x)=2x g 6X — 5 ABIIAETCS YHCIIO:
a)-3 0)2 B) -4 r)3
1 1
. Kopusimu ypasuenus f'(x) -3 =0, eciu f(X) = 4y 350 x4 3X + 2 ABNAIOTCA YHCIIa:
a)0;1;2 0) -2;0; 1 B) 1;2;3 r)-1;0; 2
2 Bapuant
. 3HaueHue mpou3BoaHON dyHKIwHK Y(X) =9x + Stpu X = 5 paBHO
a)9 0)5 B) 14 r) 4
. 3HavyeHue nmpousBoaHON QyHKImH Y(X) = 3X Yy 5x ’ 10x g 6x - 1mpu x = 0 paBHO
a)-10 6) 1 B) 6 r) 5
6 5
. 3HaueHue nMpou3BoaHON pyHKIUH Y(X) = % - X? +4x° npu X = 1 paBHO
a)8 0)4 B) - 4 r)3
1

. 3HaueHue nMpou3BoaHON PyHKIHH Y(X) = X 4 SXIpu X = - 4 paBHO
a)6 0) -4,5 B) 5 r) 4,5

5.3HaueHue nmpou3BoaHON QyHKIMH Y(X) = 7X g 2+/xnpu x = 1 paBHO
a)9 0) 15 B) 5 r) 14

6. 3HayeHue Npon3BOIHOM PyHKIMH Y(X) =5 X 2. lXHpI/I x = -1 paBHO
a)9 0) -9 B) 4 r)5

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



1 1
a) 0 6) 5 p) 12 6

8. Kopuem ypasuenust f'(X) = g’(x), eciu f(x) = 1OX2 +2x;  g(x) = 6,5X2 -12x+ 1
SIBJISIETCS YUCIIO:

a) -2 0)4 B) 2 r) -3
1
9. Kopusimu ypasaenust f'(X) - 3 =0, ecnu f(X) = 3 X3 - 2X 2y 6X - 10sBIsIIOTCS YKCIIA:
a)-1;3 0)1;5 B) -3; 4 r 1;3

Tecr 7 no teme: «IIpou3BoaHasi IPOU3BEICHUA H YACTHOI'0»

1 Bapuasnr.

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

N BN N o BN )

3 2
2. Bce pemenns nepasenctsa f'(X) = 0, ecmu f(X) =x +3x - 45X, 06pa3yloT MHOXKECTBO:

) [-5;3] 5 (= 03] [5;4+0) 0 [3:5] N (= 00;-5]U[3;+0)
3. 3Hauenue Npou3BoAHOH GymKImmH Y(X) = 2v/X- EX B Touke Xx°= 1 paBHO
13 15 3
a) 18 6) 16 B) 4 - 4
4. 3HavyeHue MPOU3BOIHON GYyHKIMH Y(X) = Xlz B Touke X = 1 paBHO
a)-2 0)4 B) -3 r) 1
53Hauenne npousBoaHON dyHkimH Y(X) =Vx#B Touke x°= -1 paBHO
3 3 4 4
a) 4 0) - 4 B) - 3 r) 3
6. Ecmmy(x)=(17x-2) (18 - x ? ), T0y’'(0) paBHO
a) -36 0) 34 B) 306 r)312
7. Kopenb ypasuenus: f'(X) - g'(X) =0, ecu f(X) = X2 +4; g(x) = (X + 1) (4x + 3); paBeH
5 3 5 1
a) I 6)-4 B) - 6 r)-16
8. 3HaueHue npou3BogHON QyHKIMH Y(X) = % B Touke X = 4 paBHO
a) 14 0) -9 B) 12 r) -11
9. Kopusimu ypaBHenust y'(x) = 0, eciu Y(X) =);Z+—+13$IBH$IIOTC$[ qHcia
a)-3; 1 0)-1;2 B)-2;1 r)-1;3
_3x%-2x+1 ,
10. Ecim y(X) = era TOY (-2) paBHO
32 11 12

a) 35 6)-5 ) 35 r) -2



2 Bapuant

2
. Bece pemenns vepasenctsa f'(X) > 0, eciu f(X) = 6X — 2X , 00pa3yroT MHOXECTBO:

S I 1 I S R e

—_

2. Bee pemenus nepasenctsa f'(X) <0, ecru f(X) %’ + 3X2 - 36X, 00pa3yr0T MHOXECTBO:
) [-3.2] 5 (- 0;-2] U [3;+0) 0 [-2:3] by o0;-3] U [2;490)
3. 3HaueHne MPou3BOIHON GyHKIMH Y(X) = 4v/X- EX B Touke x°=9 paBHO
2 5 2
a) 17 6) = B) 7 r) 195
4. 3Ha4yeHue MPOU3BOAHON GYyHKIMH Y(X) = X% B Touke X °= 1 paBHO
a)4 0) -3 B) 1 r) -2
5. 3uauenue npon3BoxHOH GyHKIK Y(X) = VX5 B Touke X°= 16 paBHO
a)2,5 0) 12,5 B) 5 r) 3,5
6. Ecimy(X) = (9x — 5) 3x " + 7), Toy’(0) pasHo
a) 27 0) -35 B) 63 r) -15
7. Kopenb ypaBuenus f'(X) - g'(X) = 0, ecnu f(X) = X 2. 1; g(x) = (x - 2) (3x + 4); paBen
a)0,1 0)-0,2 B) -0,3 r) 0,5
8. 3HaueHue npou3BoaHON GyHKIUH Y(X) 23;—_2113 touke X’ = -1 paBHO
a)7 6) 2 B) -3 9
9. Kopusmu ypaBuenus y'(x) = 0, eciu y(X) =X:i4 SIBJISTFOTCSL YHCIIa
a)-3; 1 0) -6; 4 B) -1;3 r)-4,6
10. Ecim y(X) = Ziz:iil, Toy’(-2) paBHO
3 4 S 2
a) 211 6) 19 p) 116 r 29

Tect 8 mo Teme: «IIpou3BoaHASI TPUTOHOMETPUYECKUX (PYHKLMIA M NPOU3BOIHAS CJIOKHOM

bynxunm»
1 Bapuanr.

T

1. 3Hayenue npousBoIHOM GyHKIMHU Y(X) = 2SiNX B Touke X0 = 3 paBHO

a)?2 0)1 B) 1,5 ro0
5_7r
2. 3uauenue npou3BoaHON QyHKIHMHK Y(X) = COSX — 4X B Touke X ° -6 paBHO
a) -4,5 0) 2,5 B) -1.5 r) 3,5
/4

3. 3uauenue npou3BoaHON QyHKImH Y(X) =2 — 3tgX B Touke X ° -6 paBHO
a) -2 0) -3 B) -1 r) -4

T
4. 3unauenue npousBoaHON (yHKIMHU Y(X) =5 + 6¢tgX B Touke X ° — 4 paBHO



a)-12 0) 11 B) 12 r)-10
5. Bce pemenns ypasraenus f'(X) = 0, ecnu f(X) = 3sinx — 2 onpenessrorest popmytoit

0T Vs
—+7m,n —4+7n,Ne
a)(-1) 6 €z 6)- 2 Z
T T
—+mM,ne —+2m,ne
B) 2 ya N+ 3 ya

6. 3HaveHHe MPOU3BOAHON QyHKIUH Y(X) = SINAXCOSX + COSAXSINX

B Touke X 0 paBHO
a) 3 6) -4 B)5 r) -2
X

X
7. 3HaveHue NMpou3BOAHON QyHKIUH Y(X) =2Sin 2 cos 2 B Touke x0 27 paBHO

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

8. 3HaueHuWe MPOM3BOAHON citokHOM (ynkimu: f(X) = (3X - 4) ? B Touke X0 1 paBHO

a) 36 6) 25 B) 31 r) 27

T

9. 3HaveHHe MNPOM3BOAHOM ciI0KHOHN (yHKIwu: f(X) = Sin “x - 3 Broukex? 2 paBHO

a)l 6) 0 B) 2 r) -1
10. 3HaueHuWe NPOU3BOIHOM croxHOM PyHKImu: F(X) = ﬁ B Touke x° 0 paBHO

a) -28 6) 21 B) -23 r) 24
2 BapuaHr.
T

1. 3nayenue npousBoaHoN GyHkmu Y(X) = 4sinX B Touke x° -6 paBHO
a)3 ‘/E 0) 1 B) 2 \/5 )2
o

2. 3uauenue npou3BoaHON QyHKIHHK Y(X) = COSX + 3X B TOUKe X ° -6 paBHO
a)2,5 0)2 B) 3.5 r)3

T
3. 3uauenue npousBoaHON QpyHkmu Y(X) =1 — 2tgx B Touke x ° ~ 4 paBHO
a)-2 0) 1 B) 2 r)-4
or

4. 3naueHue npou3BogHON GyHKIMHU Y(X) =4 + 5ctgx B Touke x ° -6 paBHO
a) -30 0) 10 B) 5 r) -20
5. Bcee pemenns ypasaenusf ' (X) = 0, ecim f(X) = 4C0SX + 2X onpenenstoTcs hopMyInoi

" N "L L mnez 5 7
a) = +mn,n€Z 6)(-1) 6 €z B)(-1) 3 r) FHemne
6. 3HaveHue MPOU3BOAHON QyHKIHH Y(X) = COSSXCOS3X + SIN5XSIN3X

T

BTouke x° 4 pasHo
a) -1 0)1,5 B) -2 r) 2,5

7. 3HaueHue mpou3BoHON QyHKIMH Y(X) =2SiN2XC0S2X B TouKe X ° ~0 paBHoO:
a)4 6) 0,5 B) 2 r) 4,5

10 =
8. 3uauenue TNPOU3BOAHON cioxkHOM QpyHkimu: f(X) = (5x +4) BTOuke Xx° - 1 paBHO



a) -40 6) 20 B) -50 r) 30

2 =
9. 3HaueHne nPOU3BOAHON crnoxHOM GyHkmun: f(X) =2 + cos X B Touke x° 77 paBHO
a) -1 0) 1 B) 2,5 10

10. 3HaueHue MPOU3BOIHOI ciloXKHOM (yHKIMU: F(X) =

(6x—1)12

B Touke x° 0 paBHO
a) -72 0) 72 B) -20 r) -40

Tect 9 mo Teme: «IIpou3BoaAHASI M ee MPUMEHEHHE)
Bapwuant — 1

yzlﬁ—xz——

1. Haumensiree 3Ha4eHne GyHKIIAN 3 Ha oTpe3ke [-1;1] paBHO
1) -4/3; 2) -2; 3)0; 4) -2/3.

Ay 2
2. HauGonbmiee 3Hauenne GpyHKImu y=4x-X
1) 0; 2) -2; 3) 4; 4) 3.

3. Haiigure yrinoBoit koappUIUEHT KacaTelbHOH, MPOBEACHHBIN K rpaduKy QyHKINU
v 93
F(x)=x"-2x"+3x+1 B ero Touke ¢ abemuecoii X =1

1) 2 2) 3; 3) 1; 4) -2.

Ha otpeske [0;1] paBHO

4. Haiimute yrnoBo# k03 pUIMeHT KacaTeabHOH, MPOBEEHHBIN K TPaduKy (DYHKITUH

2
f (X) =x"+Inx B €ro Touke ¢ abermecoii X = 1
1) 2; 2) 3; 3 L 4 4
y=5+4x—3x’

5. Jana dyHKIMSA , HalIUTe KOOPAMHATHI TOUKHU €€ rpaduka, B KOTOPOU YTIIOBOH

K03(pULIMEHT KacaTeIbHON K HEMY PaBEH k=5
(EEJ (1&) (§._§) (EE)

y =3-3x—2x°

6.lana pynkums , HaliInTe KOOPIMHATHI TOUYKH ee rpaduka, B KOTOPOil yriioBon

k03 puIIMEeHT KacaTeIbHON K HEMY PaBEeH k=5

y (21) » (20) 5 (-21) » (£2),

7.Haiinute yrioBo# koapGuIMeHT KacaTelbHOM!, TPOBEJICHHBIN K TpaduKy QyHKIUN
f (x) =cosx + 3sin 2x B ero Touke ¢ aberuccoii X = 0

1) 2 2) 6; 3) 3; 4) -1.

8.Haiigure yrnoBoii koaQuLMeHT KacaTenbHON, MPOBEACHHBIN K rpaduKy QyHKINU

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



9.Teno nBIKETCS TO TPSMOH TaK, YTO PACCTOSHHUE S OT HAYAIBHOW TOYKH U3MEHSIETCS 110 3aKOHY:

_ 2
S=1-2t+3t (m), Toe t. BpeMs IBIDKEHUS B ceKyHIaX. HalimuTe CKOpocTh Tena yepes 2 ¢ mocie

Havaia JBIKCHHS.
1) 5w/c; 2) 11 wm/c; 3) 15 wm/c; 4) 10 m/c.

3 2
10.Touka nBMKEHUS IPSIMOIMHEHHA TI0 3aKOHY S=t"—-4t" +10t + 1, TOTJ]a YCKOPEHHUE B TOUKE
t=1
1) -8; 2)0; 3) 1, 4) -2.

Tect 10 mo Teme: «IlepBoodpa3zHasi 1 HHTErpaD

1. Ornpenenute GyHKIWIO, 171s KOTOpoit F(X) = X° — sin2X — 1 sBsieTcs mepBooOpasHoii:
x® 1 o1
— +COS2X + X = —+=
1)f(x)= 3 . 2)f(x) = 2x— 2c0s2x; 3) f(X) = 2x + 2 cos2x; 4)f(x)= 3 2cos2x + x.

2. Haiimure nepoobpasuyro ans ¢pynxmun.  F (X) = 4x°+ cosx
1) F(x)=12x*—sinx+c¢; 2)F(x) =4 +sinx+c¢; 3)F(x) = x*—sinx +c; 4) F(x) = x* + sinx + c.
3. Jlns gynximu f(X) = x* HaiiauTe mepBoo6pasHyio F, IpHHIMAIOLLYIO 3 1aHHOE 3HAYCHHE B 3a1aHHON
touke F(-1)=2
x° 1 1 x° 1 x° 1
—+2- 2= —+2= —=-2-
) F= 3 3, 2 F=2x+ 3; 3 Fx=- 3 3. 4 Fx= 3 3,
4. Touxa ABHXKETCS IO IPAMOIT TaK, UTO e CKOPOCTh B MOMEHT BpemeHH t paHa V (t) = t + t°. Haiizure
MyTh, IPOWIEHHBIA TOYKOM 32 BpeMs OT 1 10 3 ceK, ecii CKOPOCTh U3MEPSAETCS B M /CeK.

1 1

1) 18wm; 2) 123y 3) 173 4) 20w

6

6

J ;— dx
5. Beobluucaute © cos X 1) 6\/§ : 2) 6; 3) 2 \/é :
4) 3 \/5 .
6. Haiigure mioma/ s KpUBOITMHEIHON TPATISIHH, OPPAHHYCHHON IMHUAMA Y= —X°+3 n y=0

1) aV3,

2) 6‘/5; 3) 9‘/5; 4) 8\/§.

1
7. Haitnute uomans GUrypsl, OrpaHUYEHHON JTUHUSMU Y = ‘/; u y= 2%
1 2 2
1) 2 2) 13; 3) 23; 4 13,
8. BslumcimTe mIomans GUryphl, OrpaHHYeHHOH rpabUKoM BYHKIHH Y = 2 — X°, KACATENBHOH K TOMY
rpaduky B ero Touke ¢ abcruccoi X = - 1 u nmpsimoii X = 0
2 1 1 1

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

4

J. Axdx
9. Beruncnure 2

10. Haiinmure cymmy abcmpice Touek nepeceuenus rpadgukoB GyHkmmn y = (x — 1)(x + 2) u eé
HepBOOOPa3HOiL, €ciIM OHA U3 3TUX TOYEK HAXOJUTCS Ha OCH OpANHAT.



€JIMHCTBEHHBIN KOPEHb.

Tecr 11 no Teme «Iloka3are/ibHbIe YPABHEHUSD)

1.3* =9

7. 4%% 1 64=16

1 Bapuant
KopHsamu ypaBHEHU# SIBISIOTCS YHCIA:
1.5 =25
a)5s 0)2 B) 3
2.3 = =
27
a) -3 0) -9 B)9
3. V7¥ =49
1 1
4. 4% =8
a) 1,5 0) 2 B) 3
5.1,3¥ "% =]
a)-2;0 0) 1;2 B) -1;2
6. 5% 125 =
a) -2 0) -4 B) 1
7.2% :16=4
a)3 0) 6 B) 4
8.27'7% = —
81
1 3 1
9. 5%t1 4 5% 4 5x"1 =31
a)2 0) 1 B) -1
10. 5715 = 25%
a) 3;5 0) 3;-5 B) -3;-5
11. 7- 49%+ 5- 14X = 2- 4¥
a) 0,5 0) -0,5 B) |
2 BapuaHT
KopusiMu ypaBHEHHI ABISAIOTCS YHCTA:
a)3 0) 27 B) 9
2.2% ==
8
a) -3 0)4 B) -4
3. V5% =25
a) 2 6) 4 B) 5
4, 36* =216
2 1 3
a) 3 0) 3 B)
5. 2,1+ =1
a) 0;5 0) -1;5 B) 1;-5
6. 327 = <
a) -4 0) -3 B) -2

11. Haiinute Ty nepBoobpasuyio pymuxium  f(X) = 3x — 1 , mus koTopoit ypasaenne F(X) = 5 umeer

r) 4

r)3

r)2

r) 2,5

r) 0;2

)2

r)2



a) -1 0) 1 B) -2 r)2
8. 3621631 =1

a)- = 6) : B) - - r 2
9. 7%t2 _14-7% =5
a)l 0) 3 B) -3 r)-1
10. 3¥° 7% = 243
a) -5;1 0) -1;5 B) 1;5 r) -1;-5
11.3-9%=2-15* +5- 25%
a) 0,5 0) -1 B) -2 r)-05
3 Bapuanrt
KopHsiMu ypaBHEHHH SBIIAIOTCS YHCTIA!
1.4* =16
a)4 0)8 B) 2 r) 1
2. 5% = Y
a) 3 0) -3 B) 4 r) -2
3.V2x =4
1 1
a) 4 0) 2 B) " r) >
4, 9% =27
2 3
a) 3 0) 3 B) 3 r 3
53276 =1
a) -6;0 0) 1;6 B) 0;6 r) -1;6
6. 27%- 16 = 4
3 2 3 2
a) - ; 6) - ; B) ; F) ;
7. 6%% 1216 =36
a) 1,5 0) 0,5 B) 3,5 r) 2,5
8. 9-81172x= 272X
a) 0 0) 1 B) 2 r -1
0. 2x+3 + 2x+1 -7-2X =48
a)3 0) 4 B) 2 r) -3
10. 0,158%*= 100
a) -2;3 6) 1,3 B) 1;2 r)2;3
11.3-4*+ 6* -2:9* =0
a) l 0) -1 B) -2 r)2

Tect 12 no Teme PenieHne TPUroHOMeTPHYECKUX YPaBHEHU

1 Bapuant

1. Bce pemenus ypaBuenus 2 COSX — 1 = 0 ompenensitores Gpopmyoi:

z T2
a)+ 3 +27nnez 6)r 6  7Tnnez
T V4

B) (<1)"3 + 7n;n € Z r) (=" 6 ZTnyn € Z

2. Bce pentenus ypaBHeHHs sin®X — 6 sinx + 5 = 0 onpeensorcs GopMyIoii:

a)37“+2”n;n€Z; 0) (—1)“g+”n;nez;



B)(~1)"Z + ez, )2+ 27n;n€z;

3. Bee peurenus ypaBHeHHs  SiNX - v/3C0sX = 0 onpeensoTes opMyoii:

T
a)- 3 + 7Tn;n € Z 6) c+émn € Z;
7
B) 3 + 7n;nez; r)-g+”n;n€Z;
4. Bee pemenns ypasHeHns 2 cos2x — 5 sinX + 1 = 0 onpeznensorcs popMyIoit:
T 2z
a+3 + 3 nez 6) (-D"Z+7n;ne€ Z
o T
3)16 Tnn € Z r) (—1)I13 + %Tn:n € Z;

5. Bee penenus ypaBHeHHs 3 sin?X + cos?x = 2 sin 2X onpeensiores popMyIoit:
a) §+ Tnne Z arctg§+”k;k €z
6)§+”n;n€Z; arctg3 + 7k; k €Z;
B)§+”n;n€Z; arctg2 + Tk k €Z;
r)—g+”n;n €z arctg%+”k;k €z
6. Bee peureHust ypapaernus 6 Sin°x + %sian — cos’x = 2 onpeensroTcst HOpMyIOii:
a)-+ Tnn € Z arctg%+7fk;k €7,
6)§+”n;n€Z; arctg3 + 7k; k €Z;
B)g+”n;n€Z; arctg2 + 7Tk  k €Z;

n-7+7nin €z arctg%+ Tk k €Z

2 BapuaHTt
1. Bce pemienust ypaBaenus 2 C0sX + 1 = 0 onpenenstorcs hopMyJIoi:
z T2
a)+ 3 +27n:nez; 6)+ 6 Tn:nez
V4
2m T - . nt1 3 4 Tn- .
B)i3 + 27 n; n€7Z; r) (—1) +7n,n€Z

2.  Bce pemenns ypapHenus sin %X + 3sinX - 4 = 0 onpezensroTcs GopMyIoii:

a) >+2%mn € Z 6) 5 +2%n;n € Z;
T
B)(—l)n% + Tn;nez r) (D" 3 + Zn;nez;
3. Bce pemenus ypaBueHns /3 Sinx - cosx = 0 onpeessiorest GopMyIoit:
T
a) -3 + 7n;n € Z 6)- <+ 7nn € Z
T
B) 3 + 7Tn;n € Z r)§+77n;n€Z;

4. Bce pemenns ypaBHeHHa2sinZx + 7 COSX - 2 = 0 onpenenstorcs GopMyIoi:



T

—+2
)2+ 7 n;n€z 6) (-1)"6  7nne z
£+2 Z
B+ 6 7nnez r) (-1)"3 + 7n;nez

5. Bce pemenus ypaBHeHus 2 sin’X - sinx‘cosx= cos2x omnpeensorcs GopMyJIoii:

a) §+ Tnin € Z; arctg(=2) + Tk k €Z;

6)E+”n;n € Z arctg(—%)+ Tk k €Z

B)E+”n;n€ Z; arctg2 +7k; k €Z;

r)§+ Tnn €Z; arctg% +7Tk k €Z;

6. Bce pemenus ypaBHeHUs V3sin®x + v/3sin?xcos X - sinxcos’x — cos’x = 0
OTIpeETSIOTCS (POPMYIIOH:

a) +7mnez; - +7TkkeZ

6) £+ Tmnez; -7 +7kkeZ

B)%"‘ Tn;n€Z; arctg2 + Tk; kEZ;

ts+ Tnnez; arctg%+ Tk; k€ Z,

Tect 13 mo Teme J1eMeHTHI KOMOUHATOPUKH

Bapuanr 1
1. CKOJNBKAMH cIT0cOOaMHU MOYKHO COCTaBUTh PACIIMCAHUE OJHOTO Y4eOHOTO JIHS U3 5 pa3inyHbIX
YPOKOB?
1) 30 2) 100 3) 120 4) 5

2. B 9«b» xmacce 32 yyamuxca. CKOTBKUME CIIOCOOaMH MOKHO c(hOpMHPOBATH KOMaHIy U3 4 4eoBeK
JUTSL y9acTHsl B MaTeMaTHYecKoil onummnuaae?

1) 128 2) 35960 3) 36 4)46788

3. CKONIBKO CYIIECTBYET PA3IMYHBIX ABY3HAUHBIX YHCEI, B 3aIIMCH KOTOPBIX MOKHO MCIIOJIB30BATh LU(PEI
1,2,3,4,5, 6, eciii TU(PHI B YUCIIE TOJDKHBI OBITH Pa3IMYHBIMU?

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

5. B smmke HaxoauTces 45 mapukoB, u3 KoTopsix 17 0enbix. [loTepsinu 2 He Oenbix mapuka. Kakosa
BEPOSATHOCTh TOTO, UTO BHIOpAHHBIN HayTaJl mapHk Oynet Oeiapim?

17 17 43 17
y 5 ) 4 y 05 y
6. BpOC&IOT TPU MOHCTBI. Kakosa BEPOATHOCTB TOI'O, YTO BBIITAAYT ABA OpJia U OJHA peIHKa?

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

7. B nenexxno-semeBoit torepee Ha 1000000 OuiteToB pasbirpeiBaercs 1200 BemeBbix U 800 1eHEKHBIX
BBINTpBIIIEH. KakoBa BEpOSTHOCTH BHIUTPHIIIA?

1) 0,02 2)  0,00012 3) 0,0008 4) 0,002

Bapuanr 2
1. CKOJIBKO pa3jIMyHbIX MATH3HAYHBIX YUCEJ MOXKHO cOocTaBuTh U3 nudp 1, 2, 3, 4, 5?

1) 100 2) 30 3) 5 4) 120



2. ImeroTcst TOMUAOPHI, OTypIIbl, JIyK. CKOJIBKO pa3IMuHBIX CAIATOB MOYKHO IIPUTOTOBHUTH, €CITN B KaXKIBIH
cajaT IOJDKHO BXOJUTH 2 Pa3IMYHbBIX BHIa OBOIICH?

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

3. CKOIBKHUMU cTIoco0amMu U3 9 y4eOHBIX MPEAMETOB MOXKHO COCTABUTh paclucanne y4eOHoro THS U3 6
Pa3INYHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
8!
4. Berunciaure: 6!
4
1) 2 2) 56 3) 30 g 3

5. B urpanbHoii konoze 36 kapt. Hayrax Beibupaercs onHa xkapra. KakoBa BeposITHOCTB, UTO 3Ta KapTa —
Ty3?

1 1 1 36
1) 36 2) 35 3) 9 g 4
6. bpocatot 1Ba urpanpHBIX KyOuka. KakoBa BepoSATHOCTH TOTO, UTO BBITIAAYT JIBE YETHBIC ITU(PPHI?
2
1) 0,25 2) 6 3) 05 4) 0,125

7. B kop3uHe nexar rpudsbl, cpenu kotopbix 10% Oenbix u 40% pebkux. KakoBa BEpoSTHOCTB TOTO, YTO
BBIOpaHHBIN IpUO OCIBIN HITH PEIKUI?

1) 0,5 2) 0,4 3) 0,04 4) 08
Bapuanr 3

1. CKOJNBKAMU cITOcOOaMHU MOYKHO PaccTaBUTh 4 pa3invHble KHUTH HA KHIDKHOH MOJIKe?

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

2. CKONBKO IUaroHajgel UMEET BBITYKJIbI CEMUYTOJIbHUK?

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

3. B dyrbonsHoi komaHze 11 gyenoBek. HeoOxoanMo BRIOpaTh KamuTaHa U €ro 3aMecTuTelss. CKOIBKIMHE
Croco0amMu 3TO MOXKHO CIIeIaTh?

1) 22 2) 11 3) 150 4) 110
n!
4. Cokpatute qpo0b: (n+1)!
_n 1 2
1) 1 2) n+1 3) n+1 4) n+1

5. KakoBa BepOSITHOCTB, YTO MPH OJTHOM OPOCKE UIPATLHOT'O KyOHKa BBITIAa€T YUCIIO OYKOB, PABHOE
YETHOMY YHUCITY?

1 1

1) 6 2) 05 3) 3 4) 0,25
6. Kats n Ang numyt quktadT. Beposartaocts Toro, uro Karst monyctut ommbky, coctasnser 60%, a
BEPOSITHOCTh OIMOKHM Y AHU coctasisieT 40%. HaiiTu BeposTHOCTB TOTO, YTO 00€ AEBOYKH HAMUIIYT
JHUKTAHT 0€e3 OIINOOK.

1) 0,25 2)0,4 3) 0,48 4) 0,2
7. 3aBop BeIITyckaeT 15% npoaykuuu BeicHIero copra, 25% - nepBoro copra, 40% - BToporo copTta, a Bce
ocraibHOe — Opak. HaiiTi BeposTHOCTh TOTO, UTO BBIOpaHHOE HU3JeNue He OyeT OpaKoBaHHBIM.

1) 0,8 2) 0,1 3) 0,015 4) 0,35

Bapuant 4
1. CKONBKMMU c11I0cOOaMHU MOTYT BCTaTh B OUepelb B OMJIETHYIO Kaccy 5 denoBek?



1) 5 2) 120 3) 25 4) 100
2. CKOJIBKUMH CTIOCO0aMH 13 25 YISHHKOB KJIacca MOYKHO BBIOpATh YETHIPEX M1 YIACTHS B MIPa3THAIHOM

KoHILIepTe?
1) 12650 2) 100 3 75 4)10000
3. CKOABKO CYHIECTBYCT TPCX3HAYHBIX YUCEII, BCC [II/Iq)pLI. KOTOpI)IX HCYCTHLIC U pa3JIMYHbIC.
1) 120 2) 30 3) 50 4) 60

(n+1)!
4. YrpocTuTte BeIpaKeHHE: (n-2)!

n+1
1) 0,5 2) n—2 3 N 4n’-1
5. KakoBa BEpOSTHOCTb, 4TO PEOEHOK poauTes 7 uncia?
7 7 7 7

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

6. Kaxxipit M3 TpeX CTPENIKOB CTPEJSIeT B MUIIICHB 110 OJTHOMY pa3y, MPHYEM MOMAaIaHus IEPBOTO CTPEKa
coctasisieT 90%, BToporo — 80%, Tpethero — 70%. Haiinure BeposITHOCTH TOTO, YTO BCE TPHU CTPEIIKa
MONaayT B MUILIECHb?

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

7. U3 30 yueHukoB crioptkiacca, 11 3anumaercs ¢pyrooaoM, 6 — BosieibooM, 8 — 6erom, a OCTalbHbIC
NPBDKKaMU B JiTMHY. KakoBa BepOSTHOCTH TOTO, YTO OJIMH MPOU3BOJIEHO BHIOPAaHHBIH YUSHHK Kilacca
3aHUMACTCA UTPOBBIM BUAOM cnopTa?

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

Tect 14 no TeMe AKCMOMBI CTEPEOMETPUH U MPOCTEHIIUE CJIeICTBUS U3 HUX
1 Bapuant
1. [lepBas akcuoma crepeomeTpun: «KakoBa Obl HM ObLIa MIIOCKOCTh, CYIIECTBYIOT TOUKH, ...»
2. CneacTBHE U3 aKCHOM CTepeoMeTpHH: «HUepes MpsIMyIo U He JIeKallylo Ha Hel TOYKY MOXKHO ...»
3. OnpezeneHre napajjielbHbIX NPAMBIX: «J[Be OpsSMbIE€ B IPOCTPAHCTBE HA3BIBAIOTCS MMapaICIbHBIMU,
ecna ...»
4. Ilpu3Hak napaienbHOCTH MPSIMBIX B TPOCTPAHCTBE: «J[Be MpsaMble, mapaliebHbIe TPEThEH MPSMOi,
L
5. Omnpezenenre napayieIbHBIX TIOCKOCTEH: «JIBe TUIOCKOCTH HA3bIBAIOTCS MAPALICIBHBIMH, €CTH  ...»
6. CBOMCTBO MapalieNbHbIX MIIOCKOCTEN: «OTpe3KH MapauieIbHbIX IPIMBIX, 3aKIIOUEHHBIE MEKIY
MapajuIeIbHBIMU TWIOCKOCTAMH  ...»
7. CBoiicTBO M300paskeHus puryp Ha mrockoctu: «lIpsmonuHelinbie oTpe3kn GUTYPHI H300pAKAIOTCS Ha
TUIOCKOCTH YepTexXa ...».

2 BapuaHT
1. Bropas akcuoma crepeomerpun: «Eciu 1Be pa3IM4HbIC MJIOCKOCTH UMEIOT OOIIYIO TOYKY, TO...»
2. CnenctBue U3 aKCUOM cTepeoMeTpun  «Echu ABe TOUKU MPSMOM MPUHAIEKAT IVIOCKOCTH, TO ....»
3. OnpezeneHre CKpEMBAIOIIUXCSI MPSMBIX: «JlBe OpsMble B TPOCTPAHCTBE HA3bIBAIOTCA
CKPEITUBAIOIIAMUCS, ECITH  ...»
4. OnpenesneHue mapamieabHbIX IPsIMOM U TI0cKOCTU: «[IpsAMast ¥ MI0CKOCTh HA3BIBAKOTCS
MapauieTbHBIMA, €CITH  ...»
5. [Ipu3Hak mapamienTsHOCTH INIOCKOCTeH: «[Imockoctr Oy Iy T mapamienbHBIMH IPYT APYTY, €CIU  ...»
6. CBOICTBO MapaieNbHbIX MIIOCKOCTEH: «Ecnu nBe napamienbHble IIIOCKOCTU MEPECEKAIOTCA TPEThEH,
TO ...»



7. CBOHCTBO H300paskeHus1 GUTyp Ha MmIockocTH: «[lapasienbHbie OTPE3KH (PUryphl H300pakatoTCs Ha
TUIOCKOCTH YepTexa ...»

Tect 15 no Teme IlepneHaANKYJISIPHOCTH NPSAMBIX H MJIOCKOCTEl

1 Bapuanr.
1. Onpenenenne NepneHANKYIApHBIX MPSAMBIX: «J[Be MpsiMble Ha3bIBAIOTCS MEPIEHANKYIISIPHBIMU, €CIIH
OHH
2. IlpusHak nepneHANKYISIPHOCTH IpsAMOi U TuiockocTu: «Ecnu mpsimast ..., TO OHa

MEPIECHINKYIIIPHA JAHHOM IIIIOCKOCTH.

3. CBOMCTBO NMEPNEHIUKYIAPHBIX IPSIMOM U II0ocKocTH: «Ecau miockocts ... ... ... ,TO OHa
MEPIEeHIUKYIIAPHA U APYTOW».

4. OnpezeneHue NepneHANKYJIsIpa K II0cKocTu: «lleprneHauKysipoM, ONyIIEeHHBIM U3 JaHHOW TOYKH Ha
JAaHHYIO IJIOCKOCTh, HAa3bIBAETCA OTPE30K, coequHstomuii ... KoHel 3Toro orpeska, Jexarui B
IUIOCKOCTH,

Ha3pIBaeTCcad  ...».

5. OmpepneneHue pacCTOSIHUSA OT TOYKH JO INIOCKOCTU: «PaccTossHUEM OT TOUKHM A0 IJIOCKOCTH Ha3bIBAETCs
..., OITYIIIEHHOT'O U3 ATON TOYKH Ha IUIOCKOCTBY.

6. Teopema o Tpéx nepneHaUKYyIsIpax: ( mpsMas ): «Ecnu npsiMasi, mpoBeA€HHAs Ha IUIOCKOCTH Yepe3
OCHOBaHHUE HAKJIOHHOM, ..., TO OHa NEPIEHANKYISIPHA HAKIOHHON.

7. OnpezeneHre NepOeHAUKYISIPHBIX TUNIOCKOCTEN: «/IBe mepecekaroimuecs MI0CKOCTH Ha3bIBAKOTCS
MePIEHIUKYISAPHBIMH, €CIIH TPEThs IIOCKOCTb, ..., IEPECceKaeT UX M0 NepHeHIUKYIIPHBIM
TIPSIMBIM.

2 BapuanTt
[Ipu3Hak neprneHIuKyISIpHOCTH NpsAMbIX: «Eciu 1Be mepecekarimuecs NpsiMple  TO OHH TOXKE
MEPHEHIUKYIAPHEL ».
2. OnpeneneHue NepneHANKYIIPHBIX TPsIMON U TiockocTu: «lIpsamasi, mepecekaroias mioCKOCTb,
Ha3bIBaeTCs NEPIEHANKYIISIPHON 3TOM MIOCKOCTH, €CJIM OHA ..., KOTOpasi JIEKUT B JAHHOMH MIIOCKOCTH U
MIPOXOUT Yepe3 TOUKY MEePECCUCHHSD.
3. CBOMCTBO NMEPNEHANKYIIIPHBIX IPSIMOM U IJIIOCKOCTU: «/IBE MpsMEIe, ..., IapaJJIeIbHbD».
4. OnpeneneHne HAKIOHHOM K TUIOCKOCTH: «HakIoHHOM, MpoBEAEHHON U3 TaHHOM TOYKU K JTAHHOM
TUIOCKOCTH, Ha3bIBAETCs JIFO00H OTPE3oK, ... . Konen otpeska, nexamuii B iI0CKOCTH,
Ha3bIBACTCS ... ».
5. Ompezenenre pacCTOSHUSA OT MPSMOH 0 MapaJICIBHOMN €l TNIOCKOCTH: «PaccTossHueM OT mpsSAMOi 10
napajJieNbHON el INIOCKOCTH Ha3bIBAETCS PACCTOSHUE ... M.
6. Teopema o Tpéx meprieHANKYIsIpax ( oopatHas ): «Ecnu nmpsiMas Ha MIIOCKOCTH ..., TO OHa
NEPHEHANKYIIAPHA U NPOEKLUHUN HAKIIOHHOW.
7. Ilpu3Hak neprneHauKyISIPHOCTH IIOCKOCTEN: «ECau MmI0CKOCTh NPOXOAUT Yepe3 NpsMyto, ... , TO 3TH
IIJIOCKOCTHU NNEPICHAUKYIIIAPHBD).

Tect 16 o Teme BeKTOpBI B MPOCTPAHCTBE, CJIOKEHUEC U BBIYUTAHUE BEKTOPOB, YMHOKCHUE
BEKTOpa HA YUCJIO

Bapmuanr 1
1. Kakoe yTBepxaeHue HeBepHOE?
1) JIroObIe 1Ba MPOTHBOMOIOKHO HATPABICHHBIX BEKTOPa KOJUIMHEAPHBI.
2) JIroOble /1Ba KOJUTMHEAPHBIX BEKTOPA COHANIPABIICHEI.
3) JIroOble aBa paBHBIX BEKTOpPA KOJUIMHEAPHBI.



- - - -
2. Jamer Toukm A, B, C, D, K. MHsBectHo, uTO BC=k-DK, AC=z- CD,
— - -
AK =x-AB +y-AC.
Torma HEBEpHO, UTO...
1) Bce TOYKH JIE)KAT B OTHOM TIOCKOCTH;
2) npsimbie BC n DK napannensHs;
3) rouku A,C u D He nexaT Ha OTHON TIPSIMOTA.
3. Kakoe yTBepxieHue HeBepHOE?
1) AMHBI TPOTUBOITIOJIOKHBIX BEKTOPOB HE MOTYT OBITh HEPaBHBI.
2) Ecnvt ATMHBI BEKTOPOB HEPABHBI, TO U BEKTOPHI HEPABHHI.
3) Eciiz 1muHBI BEKTOPOB PaBHBI, TO U BEKTOPHI PABHEL.

, AB=k-CD,

OBITh. ..

npuuéM Toukn A, B u C He nexar Ha ogHoi mpsiMoid. [Ipsmeie AC u BDue moryt

1) mapamieasHBIMY;

2) mepeceKaonuMIICS;

3) CKpeIIUBAIOIIMMHUCS.

5. ABCA1B1C4 — mpaBunbHas npusma. A F = FB1, B1K =KCy.

Kakoe yTBepxaeHne HeBepHOE?

KF=—1acC.
1) 2
2) | AF|=|BK].
3) AF =BK.

6. ABCAlBlCl — npaBuibHas npu3ma. CE = ECl, BF = FBl, FM = MBl, AD:DC=3:1.
Kakoe yTBepkieHre BepHOE?
A

1) DM 11 EB,.
2) FE ™ DT\/I .

3 EB TLFC.



N
7. ABCDA1B1C4D1 — mapamnenenumnen. AD= .

1) BB+ DC;;
2 D,C,— DC,~ DA+ BB;;
3) AB,—BC +BA-CC,.

- - - - — -
8. BekTopsr AC,— AC- AC, u AA-CB+AB SIBIISTIOTCS. . .
1) paBHBIMUY;
2) MPOTHUBOIOIOKHBIMH;

3) coHampaBICHHBIMU.

- -

9. DABC — tetpasap. AC = AB — x -CD.

N

Torma X~

1) DA:;

3 DB.

Bapuanr 2
1. Kakoe yTBepxaeHre BepHOe?
1) JTroOble 1Ba COHATPABIICHHBIX BEKTOPA KOJUTMHEAPHBI.
2) JIroOble [1Ba KOJUTMHEAPHBIX BEKTOPA MPOTHUBOIOIOKHO HATIPABIICHBL.
3) JIroObie 1B KOJUIMHEAPHBIX BEKTOpPA PABHBI.
2. Kakoe yTBepxieHue BepHoe?

hEem 2TV D D TC, atlc.

) Bem a™b btc, , atlc.

> > - - -
3) Cymectsytor Bektophl & D u C rtakme, uto @ u C me KkomiMHeapHbI,
- —

KOJUIMHCAPHBI, a a u b KOJUIMHCAPHBI.

ol

n

HEC



3. Kakoe yTBepxaecHIE HEBEPHOE?

1) Ecniut 1yTiHBI BEKTOPOB PaBHBL, TO M BEKTOPBI PABHBI.
2) Ecivt BEKTOPHI paBHBI, TO UX JJTHHBI PABHBI.

3) JIimiHBI TPOTHBOIIOJIOKHBIX BEKTOPOB PaBHEI.

- —
4, AB =k CD, npuaéM Toukn A, B u C He aexar Ha ogHou mpsMoi. [Ipsmeie AC n BDgBisroTcs
napaieIbHBIMU, €CIIH. . .

k=1,

2) k=-1;

3)k=3.

5. ABCA1B1Cq — npaBuibnas nmpusma. AqF = FB, B1E = EC4. Kakoe yTBepkaenune HeBepHOE?

FE - L1CA.
1) 2
2 |FB|=|EC].
3 FBIEC.

6. FABCD — npaswnas mipawuna. AC1BD =0, g = £c EN = NC, OP = PD. Kaxoe
YTBEpXKICHUE BEpHOE?

1y AF M OE.
2) O—>E N I\TP.
3) NP M AF.

7.ABCA{B1Cq — mpusma. CA= .

5 AA +AB+BC;

2 AA —AB—BC;;



- -

3 AA —CA+BB,.

- - —> - — —
8. BexTOophI — MN +MK —AK u DC—DA=NC 4praores. ..
1) MPOTHBOIIOIOKHBIMH,

2) paBHBIMU;
3) coHampaBICHHBIMH.

9. DABC — terpasp.
CD=x-DB-AC

Tect 17 no Teme CkaJjisipHOe IpoU3BeeHEe BEKTOPOB

Bapuanr 1
- = - —
1. & b <0. Toraa yroa Mexay BeKTopaMd & b
1) ocTphIit;
2) TyTIoii;
3) npsAMoii.

2. DABC — rerpasap, AB=BC =AC =AD =BD =CD.
Torpga HEBEpHO, YTO...

) / (AB; DC) = 90°;
) / (BD: CD) = 60°;

3 £ (AD; BA) = 60°.

3. Kakoe yTBepxaeHIe BepHOE?

N
- —

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



N
- > -

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

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

2)

- -

4. CkaJipHOE IIPOU3BEACHIE BEKTOPOB a {ai; A a3} u b {bl’ b, ; b3}paBHo...
1) ajagag + b1b2b3;

2) albl + a2b2 + a3b3;

3) a1b2b3 + b1a2b3 + b1b2a3

Bapwuanr 2
- - - -
1. & b>0. Torna yros Mexay BeKTOpaMH a y b
1) ocTpsIit;
2) Tymoii;
3) npsAMoii.

Z AAC =~/ AAB

2. ABCAlBlCl — IIpu3Ma, "AB=BC=AC= AAl. Torna BepHO, 4TO...

) £(CB,, CB) =90°;
2y Z(AA, CB) =90,

) / (AB: CA) = 60°.

3. Kakoe yTBepxeHIe BepHOE?

T > > ab
cos (a, b):w. cos (a, b)=——-—
1) ab 2) |a||b|
sin(g,g):%
lal-|b]

3)
- -

4. CrasipHOE MTPOU3BEICHHE BEKTOPOB m {ml’ My m3} L {nl’ Ny n3} paBHoO...

1) mqNq + Mony + Mang;

2) (ng —mq)2 + (ny —my)2 + (ng —m3)%;



3) m1m2m3 + n1n2n3.
Tecr 18
3ananue 1. 3Hauenue BeIpaxenns 1037185 PaBHO

a) 100 0) 50 B) 200 r) 30
Bananue 2. Ilepoobpasuas dymkuun f(X) = 10x* + x, rpadux koTopoii mpoxoaut uepes Touky (2; 6),

paBHa
2 2

a) 5x° + x% — 2 6)2x5+X?—32 B) 2x° + x? — 48 r)2x5+%—60
3ananue 3. Ecnu log gXx =2, T0 X paBeH:
2) 1 6)-5 B) 25 N5
3ananue 4. PemenneM moka3aTelbHOTO YpaBHEHUS 3,47%° = | gBnsieTcs UMCIIO

5 7
a) . 0) 1,4 B) z r)0
3aganue 5. 3HaueHue npousBoaHon GyHkuuu f(X) = e~ 10 B TOUKE Xo = 50 paBHO
a) —0,2 0)0,3 B) — 0,1r) 0,4
3ananue 6. Pemennem nppanioHanbHOTO YpaBHEHUAYV 2X — 1 - X + 2 = 0 sBIgeTCS 9UCI0
a)5s 0)7 B) 1 r)3

arcsin(—l)—arctgl
3ananue 7. 3Ha4YeHHE BBIPAKECHHUS 2 = paBHO:
arccos(—7)

a) 6)— 4,5 B) -5,5 r)-0,5
3aganne 8. Pemenuem HepaBeHCTBa 10g(,(3x — 1) > log »(3 — X)sABIseTCA IPOMEKYTOK:

1 1 1
G:3) 6) 1) B)(1:3) D (iU (L +e)

3apanue 9. Haiinure miomaas NOJHOM MOBEPXHOCTH TeJa, IOJYYEHHOIO IIPHU BpalllCHUU
NPSIMOYTOJIHOTO  TPEYTOJIbHUKA ¢ KaTeTaMH 3 ¢cM U 4 ¢M BOKPYT OOJBIIEro KaTeTa.

a) 36m 0) 30m B) 241 r) 401

3amanue 10. 3nauenue Beipakenns 95 - 81%5 - (0,5)72 pasmno:

a) 14 06) 36 B) 28 r) 18
Bapuanr 2

ananue 1. 3nauenue epaxkenus 521108s 4 paBHO

a) 100 0) 50 B) 200 r) 30

Bamanne 2. IlepBoobpasuas dynkumn f(X) = 6x + 3x°, rpaduK KOTOPOIl IPOXOTHT
uepe3 TOuKy (1; -8) paBHa
a)6x>+3x3 =2 6)3x*+x>-9 B) 12 + 6x r) 3x%+x°- 12
3aganue 3. Ecim logix = -1, To X paBeH:

5

a) 25 6)5 B) -5 r) 1%
3ananue 4. PemenyeM okasaTenbHOro ypaBHeHus 2,7 = 1sBisercs uncio
a) 1,7 6) 0 B) 6 r) %

3aganue S3HaueHue npou3BoaHoN GyHkuuu f(X) =74 BTOUKE X = 8 paBHO
3 1 1
a) 1 Z 6)— 0,5 B) 211") - Z

3ananue 6. PemieHreM nppanoHanbHOTO ypaBHEHHAX — VX — 1 - 3 = 0 sBisieTcs 4ucio
a)4 0)3 B) 5 r)2



arcsin(—?)— arctgy3

3amanne 7. 3HAYCHUE BHIPAKCHUS: NG paBHO:
arccos(—7)
2 8
a) g 6) - 5 B) -7 1") 3
Bananue 8. Kopeus ypapuenus 2* " * — 2* = 120 pasen:
a) 8 0)3 B) 2 r) 10

3ananue 9. Haiinnte 00beM Tena, MOy9eHHOTO BpaleHNeM IPSIMOYTOJIbHIKA CO CTOPOHaMU 4 cM U 6 cM
BOKPYT MPSIMOM, IPOXOAAIICH Yepe3 CEPEIUHBI €r0 OOJBIINX CTOPOH.

a) 12m 0) 42m B) 241 r)36m
3 2 3
3amanne 10. 3nauenue BelpakeHus 9z + 273 - (1—16) "4 paBHO:
a) 14 0) 36 B) 28 r) 18
Bapwuanr 3

3ananue 1. 3Hauenue Beipaxenus log, log; 81 pasHo
a) 4 0)2 B) 9 r)6
Bamanme 2. IlepBooGpasnas dymrkmmn f(X) = 3x — 5, rpadKk KOTOPOH MPOXOAUT depe3 ToUKy (2;10)
paBHa

a)x>—5x + 10 6) 6x-5 B) 6x%—5x +7 r)x®—5x+12
3ananue 3. Ecim logix = -2, To X paBeH:

6

a)- 6 0) - 36 B) 36 r)6
3ajanne 4. PemmenyeM mokasarenbHoro ypasuenus 1,47 = 1spisercs 4ucio

2) 2 6) 1 B) 2 )0

3amanue 5. 3Hayenue npousBoaHoM GpyHkmu f(X) = ex*1 g rouxe Xg =—3 paBHO
1.1 1 1
a) Z6)5B) - ;l‘) - Z
3ananue 6. Peniennem nppanyroHanbHOTO ypaBHEHUSIV4X — 3 = 6 — X SBISIETCS YUCIIO
a) 13 0)2 B) 1 r)3

. V2 1
arcsin{ —=— —arccos(—;)

3ananue 7. 3Ha4YeHHE BbIPAKECHUS paBHO:

arctgi
\/E
2) = 6)— 4,5 B) -5,5 r) 3,5

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

1 3
a) - 0) - B) 2 r) -5
4 8
3ananue 9. Haiinure 00beM Tei1a, MOJydeHHOTO BpaIlleHHEM MIPSIMOYTOJIbHUKA CO CTOPOHAMH 6 cM 1 8 cM
BOKPYT NPSIMOH, IMIPOXOAAIIEH Yepe3 CepeInHbl €r0 MEHbLINX CTOPOH.

a) 72w 0) 421 B) 241 r) 367
3ananue 10. 3nauenue peipakenns 25%° + (0,25)7%%- 81%7°pagHo:
a) 14 0) 100 B) 36 r) 18

IIpakTHYeckne 3a7aHuA:
1 cemecTp
Tema JleiicTBUSI HA/T BHIPasKeHUAMMH, COAEPKAIMMH CTeNeHN U KOPHU

3amanue Ne 1.

Bapmuanr 1 ‘ Bapmuanr 2 Bapmuanr 3 Bapuant 4 Bapuanr 5




153-212 123-152 103-62 243-202 143424
a) 352.34 a) 302-24 ) Tgapn ) 30445 124.75
38_510 . 1_5 6 48_38 . E 6 34—_69 ] E 398_25 ) £ 78_54 ] i
1511 32 )129 33 )187 62 124 132 )302 354
a) V125a°b15 | a) V32410215 a) 2/625x12y8 a) $/64x12y® a) Y125ah15
4[81t16 3| a® 3(27a3 3 (1 4 [256x%
6) 16y* 6) 8_y6 6) yiz 6) 8 -al>-ch 6) y8
_2 _2 _2 _3 _2 _1
a) (6475 + a) (2775 + a) (12575 + a)(3275+873)- a) (12575 +
3 8 ‘2 3\ /4 —S “I\N /216 ‘% (1)—2 _2 8 _§
3275) () * | 817%)(3) 6257+) (52) 4 327)(3)
243 gy 23V% | 525y 533 33V2 y 323 625 u 63V2 427y 436
1 3 1 3 3 7 3 3 4 3 5 1 1 5 3 3 2 7 3 3
azbsasbh 2 azbza +b 2 azbzasb s azb+a zb 2 asbh3a 10bz

Tema IIpeoOpazoBaHue cTeNeHHbIX U MOKA3aTeJIbHbIX BbIPaKeHU I

3aganue 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=v7; 92+V2; 491-V3; 6) (V27 —48) V3 3423,
6) (V50 — 6) (V20 —V45) - | 6) (V48 —27) - 6) (V8 —
V72) -8 V5 V7 V50) -2
a)(4a)3:a° - a® a)(9c)3:¢7 - ¢3 a)(3c)%:c*-
Jaara on ] W09 ayanpe b N
npu a = 128; npu ¢ = 81; b = 64: a)(2d)*:d®-d c
_ _ npu b = 64, . )
6) x14'5-7x2 >3 6) #3/353 - 398,161 npu d = 16; npuc =9,
x7 y10, 6 ——— 1pH y715.5,2,56 _ 256953
pu x=4 y:5 x> 7 0) Y571 npu y=2 T 669 npu
X:
x=10
Vb-4 m++/6 ) Vx-3 ) VX+5 ) 7+yx
a) b-16 a) 6—m a x—9 a x—25 a 49—x
Tema IIpeoOpazoBanue JorapupMudecKuX BbIpaeHUl
3aganue Ne 3
Bapwuanr 1 Bapwuanr 2
3aganue 1. BeruncnuTh, UCTIONB3YsI CBOMCTBA JIOTapU(PMOB:
a) log, 5 + log, g; 6) logs 2 — logs 54; a) logs 175 — logs 7; 6) log3 7 +
1
logs Py B)

B) log, 7 — log, 63 +log, 36.

log; 32 — log, 64 +log, 14.

3aganue 2. Boipa3uTh qaHHBIN JorapudM yepe3 HaTypasbHbIA M BEIYUCIUTD C TOYHOCTH 10 0,01:

a) log; 27; 0) log, 413 a) log; 18; 0) log;,5,1
3ananue 3. Beruuciaute
2logp 3 4+1ogg 32 logg 64 lg14-1g7 | logg 625
)log0_3 6-logo 3 12; 6) log, 128; B) ) 1g0.5+31g4’ ) logg 125’
log3135  logg5 B) log; 56  log, 24
logi53  logs0s3 logzg2 1083242

3aganue 4. Pemmre ypaBHEHNHE:




1 1 1 1
logz x = log3 6 + Elog3 4 — §log6 64 log; x = 2log, 2 + Elog7 81 — §log7 8

Bapwuant 3 | Bapuant 4
3ananue 1. Berancnnte, HCIONB3Yys CBOMCTBA TOTapu(MOB:
a) log, 8 + log, 32; ©6) logy/, 100 — log, /, 25; a) log, 11 — log, 44; 0) log,53 +

logi55; B) logs22 —logs 11 +logs12,5.

B) log, 36 + log, % —log, 35.

3amanwe 2. Beipa3uth qaHHBIA JTorapudM depe3 TeCATHIHBIA U BEIYUCIUTE ¢ TOUYHOCTH 110 0,01:

a) log, 14; 0) log; 51,8 ‘ a) logg 16; 0) logpg 12,4
3anmanue 3. Beraucnnre
lg8+1g18, logsz 125, log, 3—log, 75 | logg 216,
a)Zlgz+lg3’ ) logs 25’ B) )log4 45+2log, 3’ ) logy 36’
log, 192 _ log, 24 log, 28 _ log, 24
logiz2  loggs2 logi124  logssg 4
3apanue 4. Pemurte ypaBHeHUE:
1 1 1 1
logs x = 2logs 3 + Elogs 49 — §log5 27 logg x = logg 5 + Elogg 121 — §log8 125
Bapuanr 5 ‘ Bapuant 6
3ananve 1. BeraucinTh, UCTIONB3Ys CBOWCTBA JOTapr(pMOB:
a) logs 2 + log; 13,5; 0) logi/5 6 — logy 5 750; a) log, 12 — log, 192; 0) Ig25 +

1g40; B) logs 6 + logs 18 —logs 4.

B) log, 36 —log, 5 +log, g.

3ananue 2. Beipa3uTh qaHHbBIN TorapudMm depes JeCITUIHBIN | BBIYUCIUTH ¢ TOYHOCTH 110 0,01:

a) log; 21; 0) log;, 1,3 ‘ a) logs 15; 0) logp 1 10,4
3ananue 3. Berunucioure
logs 0,5+logs 18 logs 343, 3logy,4 2—-10g; 4 24, log; 243,
a) 2logs 2—logs 12° ) logs 49’ ) log; 4 3+2log, 9 ’ 0) log;9 '
log3 576  logs 64 logz 21 logs 7
log723  logz163 ) loges 3 B logige 3
3amanue 4. Pemmte ypaBHeHHE:
1 1 1 1
log; x = 2log, 5+ Elog7 36 — §log5 125 logg x = logg 3 + ElogG 81 — 510g6 343

Tema Tpuronomerpudeckue popMyJibl

3aganue Ne 4
Bapuanr 1

. 5. 3
1. laHo: sino, = o3 < a< 2m,
Haittu: cosa; oS 2a; cos(o. - g);

2. YOpoCTHUTh BEIpaKEeHHUE:!
) 1-cos 28,
sin2pB ’

2 i 2
cos 6x -—sin 6 X
0) ;

. T 41T T - 41
B)SiN—: COS— + C0S—" Sin —;
15 15 15 15

sin21x—sin3x

r) cos(m — a) ‘ctg (g + a) ;



Bapwuanr 3
15, 3
1. JlaHo: cosa = E; En< a < 2m,;
o . TT.
Haitu: sina; cos 2a; cos(a - g)?
2. YIpOCTHTH BEIPpAXKCHUE:
a) ctg (2 — a) ‘cos (g —-a);
sin  7x-sin 3x
0) —/———————
COS 7X +cos 3x

\€os 2 4x —sin 24x
B) )

2 sin 4x'cos 4 x ’

F) cos 2B-1
2cos 2B ’

Bapuant 4
1. JlaHo: cosa = —15; < a< Sn;
Haiitu: sin; sin - 2a; cos(a - g);
2. YIIpOCTUTBH BBIPAKCHUE:

a) 2cos (;311 —a) ‘cos (T + a);
0)

B) ;
cos 10x—cos 6x
1-cos 2a .

cos 210 © —sin % 10 ©
sin5° cos 159 +cos50 sin159 ’
sin  10x-sin 6x

r) 2cos 2a’
Bapuanr 5
. 7
1. JaHo: sina= —; Tcacx T,
257 2

Haifru: tga; sin 20; cos(a - 2);
2. YIIpOCTUTH BBIPAKCHUE:

a)

cos 7x +cos 3x
6) ————;

2 sin 5x'cos 5 x

cos 7xcos 3x-sin7x'sin 3x

2cos 5% ’
B)sin (g + a) ‘ctg (37” + a);
F) 1-cos 20

sin 2P !

Bapuanr 6
Haiitu: tgo; sin- 20 cos(o. - %);

2. YIpoCTHUTh BhIpakKeHUE:!

) 2 sin 3x’'cos 3x
sin  4x'cos 2x+ cos4x'sin 2x
s T

tgg"' th

6)

sin 8x—sin 4x
B) —————

— 1z
1 —tgg'th

cos 8x—cos 4x
1-cos 2a

r)

2cos o’

Tema TpuronoMerpu4ecKnx ypaBHeHUI 1 HEPaBEHCTB
3aganue Ne 5
Bapmuanr 1.



Pemute ypaBHeHus:

1. sin’x — 6sinx +5=0

2. 3cosx + 2 sin’x = 0

3. v/3sinx = - cosx

4. 2 sin’x — sinx- cosx = c0s*X

5.cosG—3) -1=0

Pemure YpaBHCHUA:

1. sin’x +sinx-2=10
2.3cos X -sinx -1=0
3. sinx -cosx =0

4. 3 sin’x + cos’x = 2sin2x
5. V2cos(2x —3) -1=0

Pemure ypaBHeHuUS:

1. cos°X — 7cosx + 6 =0
2.2c0s°x -5sinx +1=0
3. V3 cosx +sinx =0

4. 1+7 cos®™ = 3sin2x

5. sin(;—2) -1=0

Pemnre ypaBHEHUS:

1. sin’x + 3sinx -4 =0
2. 4 sin’x — cosx — 1 =0
3. 2sinx + cosx =0
4.3 + sin2x = 4 sin’x
5. cos(3x — g) +1=0

Pemure ypaBHEeHUsL:
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:

Pemnte HEpaBeHCTRa:

1. sinx<%
2.2c0sX — /3 <0
3.sint > —

3 2

1

TT
4.1t9(2x - §)<\/—§

Bapwuanr 2
Pemure HepaBeHcTBa:

. 1
1. sinx<—=
2

2.2sinx+ V3 =0

3. cos¥ < B
4 2

4.1g(4x - £)> -1

Bapuanr 3
Pemnre HepaBeHcTBa:

. 1
1. smx>—E

2.2sinx+ V2 =0
3.c08 3x < %

4.9z - H>V3

Bapuanr 4
Peunite HepaBeHcTBa:

. 3
1. smx>§

2.2co0sx—-1=>0

3.sin2x > g

4. tg(g + §)< 1

Bapuanr 5
Pemnte HepaBeHcTBA:!

. 3
1. smx<—§

2.2co0s+1=0

3
3. cost> B
2 2

T 1
4, tg(3X + E)<— ﬁ

Bapwuanr 6
PemnTe HepaBeHcTBa:



. C0S°X —3c0sx -4 =0 1. sinx>g
.2c0s %X -sinx +1=0 2.2c0sx - V2 >0
. cosx =sinx 3. Sing < -%
C0S2X + €0S°X + Sinx: cosx = 0 4.tg(4x + E)> -3

o o~ W N e

\S}

0 N N Nk~ W

. Beruuciuts 3nauenue npousBoaHoi Gynkuuuf(x) =
. Berancoats f'(0), ecnu f(X) = (2x + 5)- (x*—1)

. Beramcoars f'(1), ecmm f(X) = (3x — 1)°

. Beraucmuts '(0), ecmu f(x) =vV6x + 1

| 1.
. Berancnuts f (ZE), eciu f(X) = cos 4x - ~sinx

. \/2_—251n(5x—:—6) =0

2 cemecTp
Tema IIpou3BogHas u eé NpUMeHeHHUE
3aganme Ne 6
Bapuanr 1

. Haiitu xopens ypasrenns Y’ (x) = 0 mpu y(X) = 63x* — 9x + 3

. 8
. Beraucnute 3HaueHue npou3sBoaHoi ¢pyHkimu f(X) = < 73+ 4VX mpu x = 1

X%+ 1
4x+3

npu X = -1

. Beramcints 3HaueHne nponsoaHoil Gynxiun f(X) = 3 —sin’X mpu x =r

Bapuanr 2

1. Haiiti kopens ypasrerns Y'(X) =0 mpu y(X) = 17x* — 34x + 1

\S)

0 N N Lt AW

0 N N L AW

. Berauciute 3HaueHne nponsBoaHoi Gpyukimuf(x) =
. Berancauts f'(0), ecim f(X) = (2x + 7) + (x2 + 3)

. Beraucmuts (1), ecnu f(x) = (2x — 1)°

. Beruuciuts f '(0), eciu f(X) =V1 — 2x?

. 1
. Beraucnuts f '(r), ecnum f(X) = sin2x - LCOSX

. Berauciuts 3navenue npousBoanoi hynxuuuf(x) =
. Beraucmuts f '(2), ecm f(X) = (2x - 1) - (6x - 5)

. Beraucmuts (1), ecnu f(x) = (11x — 10)’

. Beraucnuts f (1), ecnu f(X) =V6x — 5

. Berauciuts f'(0), ecou f(X) = sin7x +;1COSX

o 3
. Beraucnute 3HaueHue npou3sBoaHoi GpyHkimu f(X) = < 19x° + 2vx mpux =1

2x%+ 1
4x+3

mpu x = -1

. Berancuts 3Hauenne npousBoHoit dyrkmmn f(X) = 25 — cos’X  mpu x =2E

Bapuanr 3

. Haiiti xopens ypasrenns Y (x) = 0 npu y(x) = 23x* — 46x + 1

. Beruucints 3Hauenne nponssogHoii Gpyrximmm f(X) = 19x° - 10vx + z mpu x = 1

5x—1 1
IIpu X = -
x3+ 2 p

. Beramcnts 3HageHne mpon3BoaHoil Gynkimn f(X) = 9 — cos?X mpu x :;

Bapuant 4

. Haiitu xopens ypasrenns Y’ (x) = 0 npu y(X) = 18x* — 9 + 2

. 2
. Beraucnuth 3HaueHue npou3BoaHoi GpyHkimu f(X) = -+ 6vx-17x*  mpux=1



npu X = 2

. 5
. Beranciute 3HaueHne npon3BoaHoi GpyHkmuuf(x) = _—

. Berancauts f'(-1), ecom f(X) = (3x - 1) - (x> + 2)
. Berancours (1), ecmu f(x) = (10 - 9x)™
. Beraucmuts f'(2), ecnm f(X) =vV5x — 6

. Beraucnuts f'(0), ecnu f(X) = cos7x + gsinx

o 3 N b AW

. Berumcuts 3HaueHne npousBoHoit Gpynxiuu f(X) = sin’ - 13 mpu x %

Bapuanr 5
1. Haiiti kopens ypasrenns Y’ (X) = 0 mpn y(X) = 42x* — 12x + 3

[\

. 2
. Beraucnute 3Hauenue npousBoaHoi ¢pyHkimu f(X) = o 5X° + 6vX mpu x = 1

3x
5x+2

. Berauciuth 3HaueHne nponsBoaHoi ¢pyukimuf(x) = npu x = -1
. Beruncouts f'(0), ecu f(X) = (7x + 4)- (3x>— 1)

. Berancaurs (1), ecim f(x) = (2x — 1)°

. Berancus '(0), ecm f(x) =v/7x + 9

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

0 N N W kW

. Berauciuts 3HaveHne nponsBoaHoil Gpynximn f(X) = 4 + sin’X  npu x =27

Bapuanr 6
1. Haiitu kopenb ypasrenns Y'(X) = 0 mpu y(X) = 16x* — 48x + 1

. 5
2. BbuucnuTh 3Ha4eHUe Mpou3BoaHON GyHKImH F(X) = z- 21x* + 10vx mpux =1
o 3x%—
. Berauciuth 3HaueHne nponsBoaHoi Gpyukimuf(x) = s pux=-1

. Berancouts f'(0), ecmu f(X) = (6x + 5) - (4x* + 3)
. Berancaurs (1), ecim f(X) = (2x + 1)°

. Beruncuts f'(0), ecmm f(X) =vV16 — 3x2
. Beraucurs f (1), ecnu f(X) = 23in§x - §COSX

0 N N W ok~ W

. Beramcnts 3HageHne npon3BoaHoi Gynxiun f(X) = 2 +C0s°X  mpu x :;

Tema IIpuMeHeHne NPOU3BOIHOM
3aganune Ne 7
Bapmuanr 1.
1. MccnenoBaTh ¢ IOMOIIBIO TPOU3BOTHON M IOCTPOUTH TpaduK QYHKITHH:
fx)=x>-3x-1
2. Hanmmmimre ypaBHeHHE KacaTelbHOU K rpaduky QpyHKIMH
f(x) = 2x* — 6x + 1 B TOUKE C abcmuccoil Xo = -1
3. Haiinute HanOonblee M HaUMEHbIIIee 3HaYCHUST PYHKIH
f(x) =x* —2x* na npomexytke [-1;2]
4. MarepuaiibHasi TOYKa JIBHXKETCs 110 3aKoHy S(t) = %. Haiinute e€ ckopocTh B MOMEHT BpeMeHH t = 2C.

Bapwuanr 2.
1. MccrnenoBats ¢ MOMOIIBIO IPOU3BOIHOM U IOCTPOUTH IpadrK QyHKITUH:
f(x)=x>— gxz
2. Hanmmute ypaBHeHHE KacaTelbHOU K rpaduky GpyHKIMN
f(X) = 6x° — 4x + 3 B TOUKe ¢ ABCIUCCOH Xo = -1
3. Haiigute Hanbosnpiiee 1 HauMeHblIee 3HAYCHUS PyHKIMN
f(x) =x" + 4x® mHa nmpomexytke [-2;1]



_ 3t+2 . . _
4. MarepuaiibHasi TOYKa JIBHKETCS 110 3aKoHy S(t) = w7 Haiinure e€ ckopocTh B MOMEHT BpeMeHH = 5C.

Bapwmanr 3.
1. UccnenoBathk ¢ MOMOIIBIO MPOU3BOTHON M MOCTPOUTH TpauKu PYHKIHH:
f(x) = 4x% + 6x
2. Hanumute ypaBHeHHE KacaTelbHOU K rpaduky QpyHKIHN
f(X) = 5x* + 2x - 3B TouUKe ¢ aBCIUCCO Xo = -2
3. Haiinure HanbomnpIiee ¥ HAaMMEHbIIIee 3HaYeHHST (PYHKITUN
f(x) = x> — 27x Ha npomexyTke [-2;4]

-2

3t . .
4. MarepuaiibHasi TOYKa JIBHKETCS 110 3aK0oHy S(t) = T Haiimute e ckopocTh B MOMEHT BpeMeHH t = 3C.

Bapwuanr 4.
1. UccnenoBathk ¢ MOMOIIBIO MPOU3BOTHON M OCTPOUTH TpaduKu QPYHKIHH:
fx)=-x3+3x+ 1
2. Hanumute ypaBHeHHE KacaTelbHOU K rpaduky GpyHKIMN
f(X) = 4x% — 3x + 2 B TOUKE ¢ aBCIHCCOH Xg = -2
3. Haiinure Hanbombiiee M HANMEHbIIIee 3HAYCHUS (HyHKIHH
f(x) = -x*+3x +2 na npomexyTxke [1;3]

2—4t . .
4. MarepuaibHasi TOYKa JIBHKETCS 110 3aK0oHy S(t) = P Hatinure e€ ckopocTh B MOMEHT BpeMeHH = 4C.

Bapuanr 5.
1. UccnenoBath ¢ MOMOIIBIO TPOU3BOTHON M OCTPOUTH TPpaduKu QYHKIMH:
f(x) = - 4x° + 3x
2. Hanmmute ypaBHeHHE KacaTelnbHOU K rpaduky QpyHKIHMN
f(x) = 7x* + x — 9 B TOUKE ¢ aBCIUCCOl X = 2
3. Haiinure HanbombIiee M HAaNMEHbIIIee 3HAYCHUS (HyHKIHH
f(x) = x® — 3x - 6 na npomexyTtke [-2;0]
23
2t+1
Bapmuasr 6.

4. MarepualibHasi TOUKa JBIKETCS 10 3aKOHY S(t) = Haiinute e€ ckopocTh B MOMEHT BpeMeHH t = 2C.

1. UccnenoBaTh ¢ IOMOIIBIO TPOU3BOTHON H IOCTPOUTH TpaduKu PYHKIUH:
f(x) = - 4x> + 12x

2. Hanmmmre ypaBHEHHE KacaTeNbHOM K TpaduKy (yHKINA

f(x) = 8x” — 3x + 1 B TOUKe ¢ abCIUCCOI X = 2

3. Haiinure Hanbospliee 1 HAMMEHbIIEe 3HAYCHUS (DYHKIHN

f(x) =x"-2x* mua npomexytke [-1;2]

_ 3-4t N . —
4. MarepuaiibHasi TOYKa JIBHKETCs M0 3aKoHy S(t) = S Haiinure e€ ckopocTh B MOMEHT BpeMeHH t = 4C.

Tema IlepBooOpa3Has U eé npuMeHeHue
3aganue Ne 8

Bapmuanr 1.
Haiinure Bce mepBooOpasubie s hynkimn f(X)

a) f(x) = x*+3x° +5
6)f(x) = = + —

cos?x
B)f(X) = (4 — 3x)’

Haiigure nepooOpasHyro s 3ananaoi Gynkuuu f(X), rpaguk KOTOpoil MpPOXOAUT dyepe3 TOUKy M:
a) f(x) = 6x — 7; M(-2; 11)




0) f(x) = 2sinx; M(0; 2)
B) f(x) = = M(3; 1)

Beraucnure miomans GUrypsl, OrpaHUYCHHOM JTHHUSIMHE:
a)y:x2+3x1/1 y=0
6)y:6x—x2 u y=x+4

Bapwmanr 2.
Haiinure Bce nmepBooOpasHbie s pynkimn f(X)
a) f(x) =x*—3x*+x—1
1 1
0) f(x) = =" oo
B)f(X) = (6x - 1)°
Haiinure nmepooOpasuyro s 3aganaoi Gyrkmuuu f(X), rpaduk KOTOpoit MpoxXoauT Yepes TouKky M:
a) f(X) = 4x + 7; M(-1; -2)

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

B) f(X) = 55 M(2; 1)
Beraucnute miomaas GUrypsl, orpaHHYCHHOMN JTMHUSMU:

a) y=x2—4x+3 n y=0

0) y=4—x21/1 y=x+2

Bapuanr 3.
Haiinure Bce mepBoobpasubie s hynkimn f(X)
a)f(x) =x* +3x*-4x +5
1 2
6)f(x) = & +

cos2x
B)f(x) = (83— 4x)
Haiinure nepBoobpasuyro s 3aganaoi Gpyakuuu f(X), rpaguk KOTOpoit MpoXoauT Yepes ToUKy M:
a) f(x) = 2x — 3; M(-2; 5)
6) f(x) = 4cosx; M( g; -4)
B) f(X) = =3 M(2—1)

Borauciute mnomans GUrypsl, orpaHu4eHHON JTUHUAMHE:

a)y=8x—4x2 n y=0
0) y=X2Hy=4x—3

Bapmuanr 4.
Haiinure Bce mepBoobpasubie st pynkimn f(X)
a)f(x)=7-6x-x+8x"
1 3

6)f(x) = — -

x?  sin2x

B)f(X) = (5x +4)°
Haiinure nepooOpasnyto i 3ananHoi Gpynkuuu f(X), rpaguk KoTopoit mpoxoauT 4epes Touky M:
a) f(x) = 6x — 1; M(-2; 10)
6) f(x) = 3cosx; M(%; 3,5)
1
B) f(x) = 5, M(2; =7)

Boraucnute mnomans GUrypsl, orpaHn4eHHON JTHHUAMHE:



a) y=x2- 6x+5u y=0
0) y=x2+1Hy=3-x

Bapuanr 5.
Haiinure Bce nmepBooOpasubie s pynkimn f(X)
a)f(x) =x" +4x%- 12x + 1
0) f(X) = xls-coizx
B) f(x) = (1 -9x)’
Haiinure nepooOpasnyto s 3ananHoi GpyHkuuu f(X), rpaguk KOTOpoit mpoxoauT Yepe3 TouKky M:
a) f(x) = 5x — 6; M(-1; 3)
6) f(x) = 2cosx; M( g; -10)

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

Brruncnute miomans GUryphl, OrpaHHYeHHON JIMHUSMHE:

a)y:4x-2x2 ny=0
0) y=x21/1y=-3x

Bapuanr 6.

Haiinure Bce mepBoobpasubie s hynkimn f(X)

a) f(x) =5 - 2x — x*+ 10x°

= X _ _7

6) f(X) T x12 sin2x

B)f(X) = (8x + 3)°
Haiigure nepBooOpasHyto s 3aganHoi Gynkuun f(X), rpaduk KoTOpoii MPOXOaUT Yepe3 TouKy M:

a) f(x) = 4x — 3; M(-2; 11)

6) f(x) = 5cosx; M(§;9,5)

1

B) f(X) = = M(4; —-9)
BeraucnuTe miomaas GUrypsl, OrpaHHYCHHOMN JTHHUSIMU:

a) y=-3x2+ 6x u y=0

0) y=x2+21/1y=6

Tema Iloka3zaTebHbIe ypaBHEHUS
3aganue Ne 9

Bapuanr 1
CBoiicTBa noka3aTenabHOH QyHKINH.
l.ama" =a™" 6. a’ =1
a" _ 1
2._n=amn 7_—n:a_n
a
a b
3.@™)" =a™ 8.(-)"=()"
b a

m

4. a"b" =(ab)"9.va" =an"
a" a =
5. b—nz(g)nlo. Q/g:an

Pemute noka3arenbHEIS YpPaBHCHUSA:



1).5% =125
1

3). ()'=6

) (36)

5). /5" = 25

7).2-8% =16

9). 2x277x+10 —1

11). 27 2521642
13).2:3%%. 537 = 1443

x%—14x+ 48
SRS

1).
) x+7

0

3) 0,7 3x+1 < (1$)x11

m n m+n
l.a a =a
m—-n

am
2. a—n=a

3.@")" =a™

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

n 1

a a =

5. —=(-)"10.¥a=a"
b" (b)

1). 10" = 1000
1
3). ()" =9
) )
5. /3" = =
27
7).3%27=9

9) 5x2+x720 =1

11) 0,5 x2+x-25 =\/§
13). 10" + 10**=0,11

G269

3) 25 2x-3 <5 3x-9

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

6).13" " =1

8). 7" =49°" 343
10). 11°=3121
12).4*+22%-80=0
143 #+2-9°=5-6

Pemutes HepaBeHCTBa:

2).06%>2"
9

x? 8
4).3" >9

Bapuanr 2

CBoiicTBa MokasaTenpHON QyHKIINH.

6.a° =1
1
a"
a b

7. =a

8. (B)_n = (g)n

Pemute nokazarenbHEIS YpaBHCHUA:

2).27" =81

1
4. ()" =6
) (36)
6).19" =1
8).8%-64=4""
10).7° = V49

12).0,25° +0,5" = 6
14)2 -25*- 5 -10* +2 -4*=0

Pemnte HepaBeHCTBa:

2).0,4" <6t
4

3\ 6x10-x2 _ 27
4. (= <=
) () o4



Bapwuanr 3
CBoIicTBa MMOKa3aTeNbHON (PYHKIINH.

1.ama" =a™" 6.a° =1
am
2. a—n:am_” 7. in:a‘”
a
myn _ _.mn a, _, b n
3.a@™)" =a 8'(6) =(=)
a

m

4.2"b" =(ab)"9. Va" =a"
n 1
a a =

5 —=(3)"10.8a =a"
o (b)

Pemmts mokazareapHbIC YpaBHECHUA:

1
1).3" =81 2). (g)x =125
3) (i)x =5 4).8% =128
qC= .
5). V10* =100 6).49" ¥=1
7).4%2=128 8). 7% 343 =49
9). 10" =1 10).9% = ¥/81
11). 17" 55 =089 17 12).49% -6- 7" +5=0
13).3%-3"?=8 14)8* + 18 =2 27"
Pemute HepaBeHCTBa:

0. x(4x -11) <0 2).09" > 1@

x—7 81
3).1,6 > (g)”-3 4). 9% 3< 27

Tema Jlorapumuueckue ypaBHeHHsI
3aganue Ne 10

Bapwuanr 1
1. logzx =4
2. logyi10(2x—10) =1
3. logs 2?x -5logsx +6=0
4. 767% =2
5. x10g6x: x_z
6
6. logz(x2 —9) = 2 + logs(x — 1)
7 { X+y=6
" (logyx +log,y =3
Bapwuanr 2
1. logzx =4
2. log,2(3x+1)=1
3.lg %x+ lg x-12=0
4, 927% =4



1. Uemy paBeH mepuMeTp MPsIMOYTOJILHOTO TPEYTOJIbHNKA, ECIIH €r0 TUIIOTEeHY3a paBHa 73 cM, a IJIoIaib

o U1~ WN R ~N o o AW e

N o o s e

3

X
Klg x= X
100

clogi(x? —2) = -1+ logi(x — 1)
2 2

{log4x—log4y =1
x—3y =16

Bapuant 3

.logix =-2
3

dogyie(2x—6) =1
.log, %x + log,x =12

327% =5

5
x10g3 X= x_
81

.logg(x2 —25) =2+ logs(x — 1)

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

Bapmuanr 4.

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

loge 2x + loggx =2
54¢% =9

5
logyx— X~
16

X

.log:i (x24+20)=—1+ loga(x+2)
10 10

{loggx—log3y =1
x—2y=9

Bapuanr 5

.loggx =4
ogeis(x—1)=1

lg 2x+ 2lg x =3
637* =7
6

x
xlg X
100000

loge(x? —12) =1+ loge(x — 2)

{ x+y=28
logi, x + log,y=1

Tema Pemienne 3ana4 U3 nJiaHuMeTpuu

3aganme Ne 11

Bapuanr 1

paBua 1320 cm*?

2. UeMy paBHbI CTOPOHBI HPSAMOYTOJILHIKA, ECIIH €ro MepUMeTp 74 1M, a IIomas paBHa 3 M*?

. 2
3. Haifnure mepumeTp poM0Oa, 3HasI, 9TO €ro AMArOHAIM OTHOCATCS Kak 5:12, a momaas pasHa 120 cM”.
4. Yemy paBHa IJIOIIAb PABHOOEIPEHHOT O TPEYTOJIbHUKA, ecli ero ocHoBaHue 120 M, a 60KoBas cTopoHa

100 m.



5. B paBHOOOKOI Tpamnerun ocHoBaHUs paBHBI 10cM u 24 cM, 6okoBas cTopoHa 25 cM. HaliauTe mmomans
TpareLyH.
6. HaiinuTe Bce BBICOTHI TPEYTOJIBHUKA, Y KOTOPOT'O CTOPOHEI paBHHBI 13 cM, 14 cmu 15 cm.

Bapuanr 2
1. Uemy paBeH mepuMeTp MpsMOYTOJILHOTO TPEYTONbHUKA, €CII €T0 TUIOTEHY3a paBHa 73 cM, a IuIomanb
paBHa 1320 cm??
2. UeMy paBHbI CTOPOHBI IPSAMOYTOILHIKA, ECITH €ro MepuMeTp 74 M, a TIomas paBHa 3 M>?
3. Haiizute nepimerp poM6a, 3Has, 9TO €ro AHATOHAIM OTHOCATCS KaK 5:12, a miomans papaa 120 cm?,
4. Yemy paBHa IUIOIIAAb PABHOOCIPEHHOTO TPEYTOJIbHUKA, ecli ero ocHoBaHue 120 M, a 6oKoBas CTOpoHa
100 m.
5. B paBHOOOKOI Tpamnerun ocHoBaHUs paBHBI 10cM 1 24 cM, GokoBas cTopoHa 25 cM. HaliauTe mromans
TpareuH.
6. HaiinuTe Bce BBICOTHI TPEYTOIBHUKA, Y KOTOPOTO CTOPOHBI paBHHBI 13 cM, 14 cmu 15 cwm.

Tema BblunciieHre NOBEPXHOCTH MHOTOTPAHHUKOB
3aganue Ne 12

Bapuanr 1
DopMyIbL:
) a?/3

PaBHOCTOpPOHHUII TPEYTONBHUK: S= T , P=3a,
Teopema Iudaropa: c?=a?+g?
Ksanpar: S=a?, P =4a;
[IpsiIMOyTONIBHUK: S =ab; P =(a+b)2;
[Mapannenorpamm: S = absina; P =(a+h)2;
PomO0: S =%d1d2; P =43;
Tpanenus: S=?h; P=a+b+c+d;
[Ipuzma. [lapannenenunen. Sea=PocuH;  Sun =S4, +2S

IMupamuna:S;, = % P ., N (17151 IpaBUITBHOM TTHPAMU/TET);

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

3anaun
1. TToepxHoCTh Kyba 24 cm’. Haiiute mHy ero pedpa i AHArOHAIN.
2. Beruncnute miomaab 60KOBOH MOBEPXHOCTH MPSIMOYTOJIBHOTO MapajliesIenuneaa, CTOPOHBI OCHOBAHUS
KOTOpOro 5 cMm u 12 cM, a momanp quaroHaisHoro ceyeHus 130 oM>.
3. B npaBHIIbHOM 4eTHIPEXYTONBHOM Mupamue arnodema JUIMHOI 8 ¢M cocTaBiiseT ¢ ocHoBanueM yron 30°,
HaitauTe nomiaib mojgHON NOBEPXHOCTH MUPAMUJBI.
4. Haiigute rutoma/bs MOTHOM MOBEPXHOCTH OKTasdpa ¢ pedpom 12 cm.
5. OcHOBaHWEM MPSAMON MPU3MBI SABISIETCS POMO C AMArOHASIMH
6 cM u 8 cM. Bricota mpusmel 7 cM. HalinnTe mimomaap mMoJIHOW MOBEPXHOCTH MPU3MBI.

Bapwuanr 2
DopMybL:



PaBHOCTOPOHHUI TPEYTOJIBHUK: S= 4 = 3a,

Teopema I[Iudaropa: c’=a’+s?

Ksapgpar: S=a?, P = 4a;
[IpssMmoyTONBHHUK: S = ab; P =(at+b)2;
[Mapannenorpamm: S = absina; P =(ath)2;

Powm6: S=_did;;  P=4a
Tpanenus: S =?h; P=a+b+c+d;
[Ipusma. Ilapamienenumne. S6.=PoeuH;  Sun =SS0 +2S,0;

IMupamuna:S;, = % P e N (17151 IpaBUITBHOM TTHPAMU/TBI);

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

3anaun
1. IoBepxHOCTH Ky6a 54 cM?. Haiifure 1iuHy ero pebpa u JuaroHam.
2. Beruncnure miomaas O0KOBOM MOBEPXHOCTH NMPSIMOYTOJIBHOTO Hapasliesenunesa, CTOPOHbI OCHOBAHUS
KOTOPOro 8 M 1 15 cM, a IIomaab AHArOHAIEHOTO CeYeHHs 68 cM®.
3. B mpaBunbHON 4eTHIPEXYTONBHOM upamuie aodema JUTHHON 12 ¢cM coCTaBiIsIeT ¢ OCHOBAHHEM YTOJ
60°. Haiiiure 1mioma s MOTHOM TOBEPXHOCTH THPAMEJIEL.
4. Haiigute ruioma/s MoTHOM MOBEPXHOCTH MKOcasapa ¢ peopoM 16 cMm.
5. B ocHOBaHMH NPSAMOY TIPU3MEI JIS)KHUT PABHOOEIPEHHAS TPATEIs C OCHOBAaHUAMU 4 CM U 8 CM 1
BBICOTOM 3cM. BricoTa npusmel 6 cM. HaiimuTe muiomiaas moJHONH TOBEPXHOCTH MIPU3MEL.

Bapuanr 3
DopMyIIbL:
a3

PaBHOCTOpOHHMH TPEYTOJNBHUK: S= T ,  P=3a,
Teopema [Iudaropa: c?=a?+g?
Ksagpar: S=a?, P =4a;
IIpssMOyTONBHUK: S =ab; P =(atb)2;
IMapannemorpamm: S = absina; P =(a+b)2;
PomG: S =12d1d2; P =4a;
Tpanenus: S =?h; P=a+b+c+d;
[Mpusma. [Mapasienenunen. Sen=PoenH:  Sun =Sga* 2S5

IMupamuna:S;, = % P ., N (17151 IpaBUITBHOM TTHPAMU/TET);

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

3amaun
1. IoBepxHOCTH Ky6a 96 cv’. HaiiauTe [UIiHY ero pebpa i JHaroHa.
2. Beruncnure mioniaas 00OKOBOH NOBEPXHOCTH NPSMOYTOJIBHOTO MapajuleNenunea, y KOToporo ojHa
CTOPOHA OCHOBAHMS GONBIIE APYTOi HA 5 CM, MIOMmaas ocHoBaHms 300 cM%,  a IUIOIIAah AHArOHATHHOTO
ceuenust 100 cv’.
3. B mpaBHIIbHOI 4eTHIPEXYTOIBHOM MupaMu/Ie arodeMa JUTHHOM 6 CM COCTAaBIISIeT ¢ OCHOBaHMEeM yroin 45°,
Haitaure nomaib mojaHON NOBEPXHOCTU HUPAMUJIBI.
4. Haiigute 1uiomnia s MOTHOM MOBEPXHOCTH TeTpadipa ¢ peopom 14 cm.
5. OcHOBaHHEM MPSAMON MPU3MBI SBISIETCS POMO C AMArOHATSIMH



10 cM 1 24 cm. Bricota ipu3mel 5 cM.  Haliawre miomaas moTHON ITOBEPXHOCTH TIPU3MBL.

Bapuant 4
DopMynbl:
a3

PaBHOCTOpOHHMIA TPEYTONBHUK: S= 4 P = 3a,
Teopema [ugaropa: c?=a%+p?
KBanpart: S=a?, P = 4a;
[TpssMoyronbHUK: S = ab; P =(atb)2;
ITapasremorpamm: S = absina; P =(a+b)2;
Pomd: S==thdy; P =4a;
Tpanenus: S =¥h; P=a+b+c+d;
[Tpusma. [apannenenwumne. Sen=PoeuH;  Syuu =S +2S.

[Mupamuna:S;, = % P e, N (10151 IpaBUIIBHOM TIMPaMUIIBI);

Sn.n. = S6.n + Socn. ;

3anaun
1. IoBepxHoCTH Ky6a 216 cv’. Haiigute 1mHy ero pedpa i QuaroHaim.
2. Berumncnure mioniaas 00KOBOH MOBEPXHOCTH MPSMOYTOIBHOTO Mapajulesienuie/a, y KOTOporo ogHa
CTOpPOHA OCHOBaHWMsI OOJIbIIIE APYroi Ha 1 cM, miomanb ocHOBaHUS 12 cM?,  a IUTOIa (b MATOHAEHOTO
ceuenns 30 cM’.
3. B mpaBuiibHOM 4eTHIPEXYTONBHON MUpaMuie artodema IITHHON 4 CM COCTaBIsIET C OCHOBAHUEM YTOI 30°,
Haiinute miomaaps MojaHOW MOBEPXHOCTH MUPAMUIBI.
4. Haiigute mioia/n mOTHON MOBEPXHOCTH OKTa3pa ¢ peopoM 8 cM.
5. B ocHOBaHUU NPSIMOM MIPU3MBI JICKUT MapAJUIEIOrPaMM CO CTOPOHAMU 4 CM U 5 CM U OCTPBIM YIJIOM 30°,
BricoTa mpusmet 8 cM. HalinuTe muiomnans morHONH MOBEPXHOCTH MPU3MBL.

Bapuanr 5
DopMyIbL:
) a?/3
PaBHOCTOpPOHHUI TPEYTONBHUK: S= 4 P =33,
Teopema [Iugaropa: c’=a’+s?
Ksagpar: S=a?, P =4a;
[IpsiMOyTONIbHUK: S =ab; P =(a+b)2;
[Tapannenorpamm: S = absina; P =(a+b)2;
Pom: S=Zdid;  P=da;
Tpanenus: S=a;Bh; P=a+b+c+d;
[Ipusma. [Mapamienenumne. S60=PocuH:  Sun =Sea+t2Som;
Mupamuna:S;, = % P v N (17151 IpaBUITBHOM TTHPAMU/TBI);
Sun= Sﬁ.n + SOCH. ;
3amaun

1. MoepxuocTs Ky6a 150 cv’. Haiinute 1imHy ero peGpa 1 QuaroHam.



2. Beraucaure miomaas 00KOBOH MMOBEPXHOCTH MPSIMOYTOIBHOTO TapalljieNienuiea, CTOPOHBI OCHOBAHHUS
KoTOporo 12 cM u 16 cM, a mIoma s AHaroHaIbHOro ceueHust 80 e,

3. B npaBuiibHOH 4eTHIPEXYTONBHOM MUpaMuie anodemMa ATMHON 6 CM COCTAaBISET C OCHOBAHHEM YTOJl 60°.
HaitauTe nomaab moaHON NOBEPXHOCTH MUPAMUJIBI.

4. Haiigute muiomia s mOTHON MOBEPXHOCTH UKOCadpa ¢ pedpom 4 cM.

5. B ocHOBaHHHM TpSIMOH MPU3MBEI JISKUT paBHOOCAPEHHAS Tpareus ¢ OCHOBaHMSIMU 4 cM 1 9 cM 1
BBICOTOM 12¢cM. BBicoTa mpu3Mel 10 cMm. Haiinnre mutomnans MOTHONW MTOBEPXHOCTH ITPHU3MEL.

Bapwuanrt 6
DopMyIIBL:
a3

PaBHOCTOpOHHMIA TPEYTONBHUK: S= T ,  P=3a,
Teopema [ugaropa: c?=a’+p?
Ksanpar: S=a?, P =4a;
[IpssMmoyTONBHHUK: S = ab; P =(at+b)2;
[Mapannenorpamm: S = absina; P =(a+h)2;
Pom: S==thdy; P =4a;
Tpanerus: S=?h; P=a+b+c+d;
[Tpm3ma. [apamnenenwmres. Se:0=PocuH;  Sun =S40 +t2S s

IMupamuna:S;, = % P ... N (17151 IpaBUITBHOM TTHPAMHU/IET);

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

3anaun
1. [loBepxHOCTH KyOa 6 cm’. Haitnute JUTMHY ero pedpa U TuaroHau.
2. Beruncnure miomaas O0KOBOH MOBEPXHOCTH NMPSIMOYTOJIBHOTO Hapajuieienuiesa, CTOpPOHbI OCHOBAHUS
KOTOPOro 7 ¢M 1 24 cM, a IIomab AHArOHAIBHOTo cederus 100 e,
3. B mpaBunbHON 4eTHIPEXYTOIBHOM upaMu/e anodema JUTHHON
102 cM cocTaBIsSeT ¢ OCHOBAHHEM YTOJl 45°. HaiiguTe mioma s momHo# IIOBEPXHOCTH IIUPAMUJIBIL.
4. Hafigure 1uromnia s MOTHOM MOBEPXHOCTH TeTpadpa ¢ pedpom 20 cm.
5. B ocHOBaHUU NPSMOM MPU3MBI JICKUT NapaJLIEIOrPaMM CO CTOPOHAMU 6 CM U 5 CM U OCTPBIM YIJIOM 60°.
BricoTta mpusmer 10 cM. Haiiaute miomaas moJHON MOBEPXHOCTH MTPU3MEL.

Tema O0beMbl MHOTOTPAHHUKOB
3aganme Ne 13
Bapuanr 1
DopMyIbL:
IIpu3sma, napamienenunen;

S6.n. = Pocn H; Sn.n. = Sé.n. + 2Socn. ;

V=S,,H; H=Isin& ;
TIupamupa:
1

Ssu = E P oei h; (h — ammodema)

Sn.n. = Sﬁ.n. + Socu. ,



PaBHOCTOpOHHMIA TPEYTONBHUK: S =

Ksanpar: S=a’; P=4a; d=a\/§;
3amauu:
1). IlepumeTp OCHOBaHUS MPABMIIBHOM YETHIPEXYTOIBHON PHU3MBI

20cm, a iomans 60koBoit rpanu 50 v’ . Haiimute 066EM IIPU3MBI M €6 TOJTHYIO TTOBEPXHOCTb.

2). O0BEM TpeyTroILHON THPAMUIBI 2 \/§ em® . CTopoHa OCHOBaHHS 2 M, a OCHOBAHUEM SBJISCTCS
MIPaBIIILHBINA TPEYToNbHUK. Haiiinte mirHbI Bcex O0KOBBIX pEOEp, €CIi U3BECTHO, YTO OJJHO M3 HUX
MEPIICHINKYIISIPHO OCHOBAHHUIO.

3). B ocHOBaHMYU IPU3MBI JISKUT MPABUIIBHBIN TPEYTOJIBHUK CO CTOPOHOM 6¢cm. BokoBoe pebpo Ha
2cmO0bBIINe IEpUMeTpa OCHOBaHUS B 00pasyeT ¢ ocHoBanueM yroi 60°. Haiinnte 00bEM NpU3MBL.
4). Hatiti 00beM kyOa ¢ peOpoM 4 cM.

Bapuanr 2
DopMyIbL:
[Ipuzma, napayenenunen;

S6.n. = Pocn H; Sn.n. = S6.n. + zsacn. ;

V=S,,H; H=Isin& ;
ITupamuna:
1

Ssu = E P oei h; (h — amodema)

Sn.n. = Sﬁ.n. + Socu. ;
1 3V
V= §SOCHH; =H= g;
a3
PaBHOCTOpOHHHMH TpeyronpHUK: S= — ; P= 3a;

4

Ksanpar: S=a?; P=4a; d=a\/§;

3amaun:
1). B ocHOBaHMM TpEyroibHON MUPAMUIBI JIEKUT MPABHIBHBIA TPEYTOJIBHUK CO CTOPOHOI 6cm. OnHO U3
O0KOBBIX PEOEP MUPaMuUAbI MIEPIIEHANKYIIIPHO OcHOBaHUIO. HaiinuTe amuHbl 00KOBBIX pEOEp mUpamMuIbl,

. . 3
€CJIM U3BECTHO, UTO €€ 00béM 24 3 en®.

2). B ocHOBanMu napajuienenunesa JeKUT KBaapaT ¢ IEPUMETPOM
24cm. BokoBoe pebpo napasuiesenurea paBHO JMaroHall OCHOBaHMs M 00pa3yeT ¢ OCHOBaHUEM yroj 45°,
Haiinure 06mEM napaienenuie/a.
3). [lepumeTtp GOKOBOI TpaHy NPaBUIBLHON YETHIPEXYTOIBHON MPU3MBI 28 ¢, a CTOPOHA OCHOBAaHMS Ha 2
cm Kopoue OOKOBOro pedpa.
Haiinute 60KOBYIO IOBEPXHOCTD U OOBEM MPU3MBL.
4). Haiitn 06peM kyOa ¢ pedpom 6 cm.
Bapwuant 3
DopMybL:
IIpu3ma, napayenenumnen:



S6.n. = POCH H; Sn.n. = S6.n. + ZSOCH. ;

V=S,,H; H=Isin« ;
IMupamuna:
1

Sen = > P, h; (h — ammodema)

Sn.n. = Sé.n. + Socn. ;

1 K%
V= gsocﬂH,sz g,

) a?/3
PaBHOCTOpOHHMIA TPEYTONBHUK: S= : P=3a;
Ksanpar: S=a’; P=4a; d=a\/§;

3agaun:

1). CropoHa 0OCHOBaHUS MPaBWIBHOM TPEYTOJIbHON MPU3MBI Ha 3cm MEHBIIE e€ OOKOBOTO pedpa.

Juaronans 60K0BOif TpaHu 3 \/_ cM.

Haiigure 00BEM PU3MBL.

2). B ocHOBaHMM HAKJIOHHOTO MapauIeJIeHuIe/Ia JISKHUT KBapaT co CTOpoHOoU Scm. bokoBoe pedpo paBHO
JaroHaJIM OCHOBaHUS M 00pa3yeT ¢ ocHoBaHHeM yron 45°. Halinute 00bEM mapanenenumesa.

3). B ocHOBaHMM TUpaMUIBI JIEXKHUT KBAJIpaT cO CTOPOHOH 2 cm. OqHO M3 OOKOBBIX pEOEp MHpaMUIbI

HEPICHANKYIISIPHO OCHOBAHUIO, a cCaMoe JIIMHHOE O0KOBOE pedpo V 4 v Haitnure 06bém MHPaMUJIBL.
4). Hatiti o6pem xyOa ¢ pedpom 10 cm.

Bapuant 4
DopMynbL:
[Ipusma, napajenenunen;
S6.n.= Poan; Sn.n. = S6.n.+ 2Socn. ;
V=S§,,H; H=Isin« ;
IMupamuna:
Sen. = % P ,ex N5 (h — amodema)
Sn.n. = Sé.n. + Socn. ;
1
V= gsocﬂH, = H= Z,

) a?/3
PaBHOCTOpOHHUI TPEYTOJMBHUK: S = 4 ; P =3a;
Kgeanpar: S=a’; P=4a; d=a\/§;

3ajgauu:

1). B ocHOBaHMY TIPU3MBI JIEKUT NMPABUIILHBINA TPEYTOJIBHUK CO CTOPOHOU 4cm. BokoBoe pebpo npu3Msl
paBHO Scm 1 oOpasyeT ¢ ocHoBaHueM yrod 45°. Haiinure 00bEM pU3MBI.
2). B ocHoBanuu iupamuael SABCDiexxut KBasipat co CTOPOHOM

\/E cm. Pedpo SB neprieHAuKy/ISIpHO OCHOBAHUIO, a JUTMHA pedpa

SC - \/E cm.  Haiinure 00b€M nupaMuabl.



3). CTopoHa OCHOBaHHS MPABUIILHOM YETHIPEXYTOABHON IPU3MBI 6CM, @ JUaroHaib 0okoBoi rpadu — 10
cm. HalimuTe MOTHYTO TTOBEPXHOCTD MPU3MEI B €€ 00BEM.
4). Hatitu 00beM kyOa ¢ peOpoM 8 cM.

Bapuanr 5
DopMynbl:
IIpusma, napajenenumnen:
S6.n.= POCHH; Sn.n. = Sﬁ.n.+ ZSOCH. ;
V=S§,,H; H=Isin& ;
TIupamupa:
Sen = % P oex s (h — amodema)
Sn.n. = Sﬁ.n. + Socu. ;
1 3V
V= _SOCHH’ = H=
3 SOCH
a3
PaBHOCTOpOHHHMI TpEyTroNbHUK: S = 4 P =3a;
Ksanpar: S=a?; P=4a; d:a\/E;
3agauu:

1). B ocHOBaHMM THpaMUIBI JISKUT MIPABUIBHBIA TPEYTOIBHUK CO CTOPOHOM 6¢cm. O0bEM upamuzb! 18

\/§ cm® . Haiiiute 1IMHEI BceX GOKOBBIX PEGEp MMPAMHUIBI, ECITH H3BECTHO, YTO OJHO H3 HHX
NEPIEHIUKYISPHO OCHOBAHHIO.

2). OcHOoBaHue Mapajuieiienunea — KBaapar ¢ nepumerpom / 2cm. BokoBoe peOpo paBHO AraroHaH
OCHOBaHUS 1 00pa3yer ¢ ocHoBaHHeM yron 45°. Haliqure 00bEM mapaienenumnena.

3). [lepumeTp ocHOBaHHS PABUIILHON TPEYTOJILHON MPU3MBI — 24cM, a IepuMeTp OOKOBOI rpaHu — 36¢u.
Haiinure 0066M 1 OOKOBYIO TIOBEPXHOCTB IPH3MBI.

4). Hatiti o6bem xyOa ¢ pedbpom 12 cm.

Bapuanr 6
Dopmynbl:
IIpu3ma, napayenenumnen;
S6.n.: POCHH; Sn.n. = Sﬁ.n.+ 2Socw. ;
V=S,,H; H=Ilsin ;
[Mupamupa:
Sen. = % P ,ex Ny (h — amodema)
Sn.n. = S6.n. + Sacn. ;
1
V= gsoan: = H= Z,
) a?/3
PaBHOCTOPOHHMIA TPEYTONBHUK: S = P =3a;

Ksampar: S=a’; P=4a; d=a\/§;
3amaun:



1) CropoHa OCHOBaHHS MPABUIBHOM YETHIPEXYTONBHON MPU3MBI 2\/§ CM, @ AMAroHalb MPU3MBI — ScM.
Haiinure 00BEM TTPU3MEL.
2). OO U3 OOKOBBIX PEOEP MUPAMHUIBI TICPIICHANKYIISIPHO OCHOBAHHUIO, @ B OCHOBAHUH JIC)KHT
MIPaBIIIEHBIA TPEYTOIBHIK CO CTOPOHOM S cM. Haliaute mmnHbI Bcex p&bep mupaMuIbl, €CIH U3BECTHO, YTO

00béM mupamuns! 12,5 \/_ em?®,

3). B ocHOBaHMH MIPU3MBI JISKUT MIPABIIIBHBINA TPEYTOIBHUK CO CTOPOHOI4cM. bokoBoe pedpo paBHO
BBICOTE OCHOBaHUsI U 00pa3yeT ¢ ocHOBaHUEM yrod 60°. Haiinure 00bEM pU3MBI.

4). Haiitn 06bem kyba ¢ pedpom 2 cm.

Tema Tesa Bpamenus
3aganue Ne 14

DopMynbl:
Lumuaap:  Seen = TR Socce. = 2RH; Sg.. = 21RH; S, = 27R(H + R);
V = 1R%H;
Konyc: Soes =7R%  Seceen. =RH;  Sgpn =@RL; S, =aR(R+L);
V= iRH;

Y CedEHHBIH KOHYC: Sy ocn, = % Spoen = TRE Soecen = 2(F + R)H:
Sin =m(r +R)L; Sy, =m’ + 7R+ a(r + R)L; V= ZaH(R® +Rr +1);
Illap. Chepa. S =4nR% V= gnR3;

Bapuanr 1

3agauu:

1. [IpssMOyrosibHUK ¢ AUaroHaibo 10 ¢M ¥ OTHO# M3 CTOPOH 6 CM BpallaeTcst BOKPYT OOJIBIICH CTOPOHBI.
Haiimute 00BEM U mITOMIA b TOJHOM MOBEPXHOCTH TEJa BPAIICHUS.
2. lmaroHanb OCeBOTO cedeHus umuHapa 15 cMm, a paanyc 4,5 cm. Haliaure mromans 60koBo#
MOBEPXHOCTH M 00BEM IIUIUHIIPA.
3. lmuHa obpasyromiel KoHyca 12 ¢cM cocTaBisieT ¢ OCHOBaHHEM yron 45°. Haiinure
TUTOIA/Ib TIOJTHOM MOBEPXHOCTH U 00BEM KOHYCA.
4. Bricota yceu€HHoro konyca 12cMm, a paauycbl ocHoBanuii 18 cm u 13cm. Habiaure mioriaas 00koBoi
MTOBEPXHOCTH U 00BEM yCeu€HHOTO KOHYCa.
5. 64 oAMHAKOBBIX METALUTHICCKUX MAPUKA PaIuycoM 6 CM KaXXbIl CIIaBWIIM B oAuH. Haiinure panuyc
MOJIYYHMBIIErOCs I1apa.

Bapuanr 2
DopMyIbL:
Lumneap:  Seen = TR Seccen. = 2RH; Sg. = 27RH; S, = 2nR(H + R);
V = nR’H;
Konyc: Seew =TMR%  Specew =RH;  Sgn =nRL;  S,, =aR(R+L);
V= iRH;

VCeuSHHBI KOHYC:  Syomm = T Spoer. = TR%  Seccen. = 2(r + R)H;
S =A((+R)L; Sy =m + 7R +a(r + R)L; V= ZaH(R® +Rr +17);
Illap. Cpepa. S =4nR% V= %nRB;
3agaun:
1. [IpssMOyTONBHUK ¢ AUaroHabio 20 ¢M 1 OJTHOM U3 CTOPOH 12 ¢M BparmaeTcst BOKPYT OOJIBIIEH CTOPOHBL.
Haiinure 06HEM 1 TUTOIIAAE TTOTHON TOBEPXHOCTH TEJIa BPAIIICHHUS.

2. lnaroHanb OCEBOTO CEUYEHUS IMIMHAPA 25 cM, a BbicoTa 24 cM. Haiinure momanp 60KoBO#
MTOBEPXHOCTHU M 00BEM MITUHIPA.



3. JImHa 00pa3yromiei KoHyca 8 ¢cM, a yroJI IIPH BEpPIITHHE OCEBOTO CeUCHUS - TpsaMoi. Haiinure
IO h TIOJTHOM MMOBEPXHOCTH M 00BEM KOHYCA.

4. Bricota yceu€HHOro konyca 12cM, a paauycel ocHoBanuid 11 cm u 6 cM. Haiigute miomniaas 60KOBOM
TTOBEPXHOCTH U 00BEM yCeu€HHOTO KOHYCA.

5. CKOJbKO METATUYECKUX MAPUKOB PATUYCOM 2 CM KKIBI MOYXKHO OTJIUTh, PACIIABUB OJMH LIAPUK
paguycom 4 cm?

Bapwuanr 3
DopMynbl:
Hunuaap:  Seen = TR% Specen. = 2RH; S5, = 27RH; S, = 2nR(H + R);
V = R%H;
Konyc: Soe = nR?; Soccen. = RH; Ssn = nRL; Sun =nR(R + L);
V= SiRH;

VCeUGHHBIN KOHYC:  Syoen = M Spoen. = TR Soece. = 2(F + R)H;
Sen=m(r+R)L; S, =m’+aR?+xn(r+R)L; V= %nH(R2 +Rr + 19);
Illap. Chepa. S =4nR% V= %nRs;

3agauu:
1. [IpsIMOYTONBHUK C IUATOHANBIO 13 ¢M M O/THO# M3 CTOPOH 5 CM BpamaeTcsi BOKPYT OOJbIIe CTOPOHEI.
Haiimute 00BEM U mITOMIAIh TOJHOM MOBEPXHOCTHU TEa BPAIICHUS.
2. Nuaronans oceBoro cedeHus munuHapa 20 cMm, a Beicota 16 cM. Haiinure momans 60koBOit
MOBEPXHOCTH U 00BEM IIUIHHIIPA.
3. Jlnuma oGpasyroleii konyca 10 M, a yroi mpu BepimHe oceBoro ceuenus - 60°. HaifauTe miomans
TIOJTHOM TTOBEPXHOCTH U 00hEM KOHYCA.
4. Bricota yceu€HHOro KoHyca 15 cM, a paguychkl ocHoBanui 20 cM u 12 cM. HaiimuTe miomians 60KOBOA
TTOBEPXHOCTH U 00BEM yCeUu€HHOTO KOHYCA.
5. CKOJBbKO METAIITMYECKUX IAPUKOB PAIUYCOM 2 CM KaXKIbIH MOYKHO OTJIIUTh, PACTIJIaBUB OJUH LIAPUK
pagumycom 6 cm?

Bapuanr 4
DopMyIbL:
Lumneap:  Seen = TR Seccen. = 2RH; S = 27RH; S, = 27R(H + R);
V = nR°H;
Konyc: Seei =7TR%  Seccer. = RH;  Sgn =nRL;  S,, =7aR(R+ L);
V= iRH;

VCeuSHHBIN KOHYC:  Syomm. = M5 Spoer. = TR%  Seccen. = 2(r + R)H;
Sin =m(r +R)L; Sy, =m’ + 7R+ n(r + R)L; V= aH(R® +Rr +1);
Ilap. Chepa. S =4nR? V= gnRB;
3amaun:

1. [IpssMOYTroJIbHUK € AMaroHanbio 17 cM 1 0JHOM U3 CTOPOH 15 cM Bpalaercsi BOKpYr MEHbLIEH CTOPOHBI.
Haiimute 00BEM U TITONIAIH TTOJTHOM MOBEPXHOCTH TEJa BPAIICHUSI.
2. lnaroHanb OCEBOTO ce4eHus IuHaApa 15 cM, a Beicota 9 cMm. Haliaure rutomaas 60xoBoi
MTOBEPXHOCTHU M 00BEM MITUHIPA.
3. OGpasyromast KOHyca ITHHOM 6 cM cocTaBisieT ¢ ocHoBarmeM yron 30°.  Haifxure mommaips momHoi
MOBEPXHOCTH U 00BEM KOHYCA.
4. BricoTa yced€HHOTO KOHYca 8 cM, a paanychl ocHOBaHUH 13 cMm u 7 cm. Haitnure miomaas 60KoBO#
MTOBEPXHOCTH U 00BEM yCEUEHHOTO KOHYCA.
5. 8 OIMHAKOBEIX METAJUTMUECKUX IIapuKa pagmycom 10 cM Kaxaplid CIUIaBWIM B oguH. Haiinure pamgmyc
MTOJTYYHMBIIIETOCS TIIapa.

Bapuanrt 5



DopMyIIbL:
HHHHHHP: SOCH = TERZ; Soc.ceq. = 2RH1 Sﬁ.n. = anH, Sl‘Ll‘L = ZTCR(H + R),

V = nR’H;
KOHYCI SOCH = TERZ; SocAcqu = RH1 S6AHA = TCRL, SHAHA = TCR(R + L),
V= aRH;

Yceu€HHBIN KOHYC: Sy ocn = 1% Spoen = TR%  Socces = 2(r + R)H;
S =A((+R)L; Sy =m + 7% +a(r + R)L; V= ZaH(R® +Rr +17);
Ilap. Chepa. S =4nR% V= gnR3;

3amaun:
1. IIpsAMOYTOJIBHUK C IWArOHANIBIO 5 CM U OJJHOW U3 CTOPOH 3 CM BpalllaeTCsl BOKPYT MEHBIIEH CTOPOHBI.
Haiinyure 005EM 1 TUTOIIAAD TTOTHON MTOBEPXHOCTH TEJIa BPAIICHHUS.
2. lmaroHans OCEBOTO cedeHus mumuHApa 17 cM, a paanyc 4 cMm. Haiinure mmomaas 60koBoit
MOBEPXHOCTH U 00BEM LWIMH/pA.
3. O6pa3yrolas KOHyca JUTHHOMN 4 cM cocTaBisier ¢ ocroBanueM yroix 60°.  Haiiure miomas momHoi
MOBEPXHOCTH U 00BEM KOHYCA.
4. Bricota yceu€HHOTO KOHYca 9 cM, a paarychl ocHOBaHmiA 15 cm u 3 cM. HaifnuTe momianb 60KOBOA
TTOBEPXHOCTH U 00BEM yCeU€HHOTO KOHYCA.
5. 216 oIMHAKOBBIX METAIUIMYECKHUX IIApUKa PATUyCcoOM 7 CM KaXKIbIH CIUIaBWIX B oauH. HaliquTe paguyc
MOJTyYUBIIETOCS IIapa.

Bapuanr 6
DopMyIbL:
Lwmaaap: Seer = TR Soccer. = 2RH; Sg. = 27RH; S, = 27R(H + R);
V = 1R%H;
Konyc: Sees = TR%  Seccer. = RH;  Sgn =nRL;  S,, =aR(R + L);
V = ZnR%H;

3
Yceu€HHBIN KOHYC: Sy ocn = 7% Spoen = TR%  Socces = 2(r + R)H;

Son = +R)L; Sy, =m® + R+ a(r + R)L; V= ZnH(R® +Rr +1);
lap. Chepa. S =4nR% V= gnRS;

3agauu:
1. TIpSIMOYTOJIBHHUK C TUIOMIAABI0 8 CM°, OXHA CTOPOHA KOTOPOrO Ha 2 cM GOJIBIIE APYTOi, BpamaeTes
BOKpYT OosbIeii croponsl. Haliante 06bEM 1 mitoma s MoJHON MOBEPXHOCTH TEJa BPALICHUSI.
2. Beicorta unmuHapa Ha 10 cM OoIbIe pagnyca OCHOBaHMs, TTOTHAS TIOBEPXHOCTH IMIIMHApa 144 cM>.
HaiiguTe paguyc OCHOBaHUS U BBICOTY.
3. Tpeyronshuk co croponamu 10, 17 1 21 cM Bpamtaercst BOKpyr Oosbliel croponsl. Onpenenute
00BEM U TIOMIAAh TOJTHOM MMOBEPXHOCTH TOTYUYEHHOTO TeJla BPaAIICHIS.
4. PaBHOOenpeHHas Tparelys ¢ mapauieIbHBIMU CTOpOHaMu 7 1 17 cM Bparaercsi BOKpYT CpeaHei
BbICOTHL. [Inomanp Tpanenuu 144 oM. Onpenennte 00bEM Tella BpalleHHs.
5. CKOJBKO METAIITMYECKUX IIAPUKOB PAJINYyCOM 3 CM MOXKHO OTJIMTh, PAaCIUIaBUB IIap pagunycoM 9 cm?

3a ceMecTp CTYACHT MOKET BBHITIOTHUTH BCE 3aaHMs.

Kputepun onennBanus:

5 0aulOB BBICTABISIETCS, €CIM 33JaHUSl BBIIIOJIHEHBI CAMOCTOSITEIBHO, B IMOJHOM OOBEMe, HaiJeHa,
000011IeHa U CHCTEeMAaTU3UPOBaHa He0OXoauMasi HHPOPMAaIIUs

4 Gana BBICTABIIAETCS CTYICHTY, €CIIHM 3aJJaHHs BHIIIOJHEHBI CAMOCTOSTENILHO, B TOJTHOM 00BEMe, OJJTHAKO
J0NYIIECHBI HE3HAYNTCIIbHBIC OIIH/I6KI/I, HCIIPAaBJICHHBIC ITPU YKa3aHWHU Ha HUX

3 GaJula BeICTaBIISICTCS CTYAEHTY, €CJIM 3aJJaHUS BBIIIOJIHEHBI CAMOCTOSTENBHO, B IIOJTHOM 00BbEME, OJHAKO
JIOIYLIEHbI OIIMOKH, HCIIPABIEHHBIE C 3aTPyIHEHNEM IIPH YKa3aHUU HA HUX



2 Gaia BEICTABISCTCS CTYACHTY, €CJIM 3alaHWs HC BBINIOJIHCHEI B ITIOJITHOM o0BeMeE.

3. Meroanueckue MaTepuUaJibl, ONpelesIIOlINe MPOUeIyPbl OLEHUBAHWS 3HAHMIL, YMEHWUIi,
HABBIKOB U (WJIH) ONBITA AeSITeIbHOCTH, XapAKTePU3YOIIMX 3TaNbl (POPMHPOBAHUS KOMIIETECHIUMIT

[lpouenypa oueHWUBaHWs 3HAHWN, YMEHHH, HAaBBHIKOB W (WIHM) OMNBITA JESITEIBHOCTH,
XapaKTePU3YIOMUX 3Tarbl (POPMUPOBAHMUS KOMIETEHINH COCTOHUT U3 TEKYIEr0 KOHTPOJIS.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH TNPOBOJUTCS C HCHOJIH30BAaHHMEM OLIEHOYHBIX CPEICTB,
NPE/ICTABICHHBIX B II. 2 TAHHOTO NPHJIOKEHHS. Pe3ylbTaThl TEKyIero KOHTPOIISI JOBOSTCS 10 CBEICHUS
CTYZICHTOB JI0 TIPOMEXYTOUYHOI aTTeCTAIlH U YYUTHIBAIOTCS NP OIICHUBAHUN 3HAHUH, YMEHUH, HABBIKOB
1 (WIK) ONBITA ACATEIbHOCTH.



IMpuioxenue 2

METOJINYECKHE YKA3ZAHUSA JUISI OBYYATOIIAXCS IO OCBOEHUIO
TACHUTIINHBI

OVY /.07 MaTtemaTHKa

Metoaudeckue yka3aHus JUIsl CTYACHTOB 1o ocBoeHuto aucuuminiabl OY [1.07 Maremaruka
SIBJISTFOTCS] 9aCThIO pabodel mporpaMmbl (IIPIIIOKEHHEM K pabodeii mporpaMme).

PIIJI - pabouas mporpamma, YTBEpXKIeHHAas AHPEKTOpoM Gmimana s H3YICHHS
muctmuael OY /1.07 Matemartnka. OHa oripeensieT ey U 3a7a9d TUCIUILTHHGL, (opMHUpyeMbIe B X0/1e
€€ M3Y4EHHs KOMIIETEHIIMM M X KOMIIOHEHTHI, COJEp)KaHUE M3ydaeMOro MaTepuana, BHIbl 3aHATUI U
00BbEM BBIIENSIEMOT0 YUeOHOTO BPEMEHH, a TAKXKe MOPSIOK U3YUEHHsI U TIPETOAaBaHusl TPeMETa.

Hns camocrositTensHOW y4deOHON paboOTHI CTyJeHTa BaKHOE 3HAYCHHE HMEIOT pa3felibl
«CTpyKTypa ¥ cofepXaHHWe JUCHUIUITMHBI (MOIyJs)» u «YdeOHO-MeTonu4eckoe u WH(POPMAIOHHOES
obecriedyeHne IUCHMIUIMHBL (MOayisi)». B mepBoM yKkaspIBarOTCs pasfelbl W TeMbl H3ydyaeMoi
JUCHHUIUIMHBI, a TaKKe BUABI 3aHATUH W IUIAHUPYEMbIH 00beM (B akaJieMHYECKHX Yacax), BO BTOPOM -
peKoMeHlyeMasi JUTepaTtypa W IMepedeHb pPEcypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIIMOHHON CEeTH
«nTepHETY.

st TOATOTOBKH K TEKYIIEMY KOHTPOJIO CTYAEHTHI MOTYT BOCIIOJIB30BATHCS OIIEHOYHBIMH
CpelcTBaMH, TpelcTaBleHHbIMA B [lpunoxennn 1 kx paboueit mporpamme mucnuruiaasl OYJ1.07

Maremartuka.

1. Onucanme nocenoBaTeaLHOCTH JeiicTBHII CTYIeHTa

[Mpucrynas x uzyuenuro quciumminael OY J[.07 MaTematrka He00X0AUMO B TIEPBYIO O4Yepeb
03HaKOMHTbCA ¢ conepkanreM PITJI, rae B paznene «CTpyKTypa U cojiep:kaHue JUCIUIUIHHBD) PUBEAECHO
o011ee pacnpeesieHIe YacoB ayJUTOPHBIX 3aHATHH U CAMOCTOSATENLHON pabOThI IO TEMaM.

3a0roM yCHEIIHOTO OCBOCHMS AUCLUIUIMHEI SBISETCS PETYIAPHOE MOCEUIEHUE 3aHITHH U
BBITIOJIHEHHE TPEIyCMOTPEHHBIX NporpaMmoi 3azanuid. IIpomyck ogHoro, a tem 0ojiee HECKOIBKHX
3aHATUI MOXET OCIIOKHUTH OCBOCHHE Pa3/IeioB Kypca.

Jlexium WMEIOT IENBI0 JaTh CHCTEMaTH3MPOBAaHHBIE OCHOBBI HAay4HBIX 3HAHUH IO
cogepkanuto gucuumuael OY/[.07  Maremaruka. Ilpn u3ydeHun u npopaboTKe TEOpeTHYECKOro
MaTepHajia HeoOX0JUMO:

- TIOBTOPHUTH 3aKOHCIIEKTHPOBAHHBIN HA JIEKIIMOHHOM 3aHITUH MaTepHall U JOMOIHHUTH €T0 C
Y4E€TOM PEKOMEHAOBAHHOM 110 JAHHOM TEME JIMTEPATYPBI;

- TpU CaMOCTOSITEIbHOM M3yYE€HHUH TEOPETHYECKOW TEeMBl TOATOTOBUTH KOHCIIEKT,
UCTIONB3ysl pekoMeHaoBanHble B PIIJ] nurepaTypHble MCTOYHMKM M 3JIEKTPOHHBIE 0Opa3oBaTeNbHBIC
PECYPCHIL.

[IpakTHdeckue 3aHATHS TPOBOISTCS C IEJbI0 YIUIyONEHUS W 3aKperuvieHHWs 3HaHWH,
MTOJIYYCHHBIX Ha JISKIFSIX U B TIPOIIECCE CAMOCTOSATEILHOM paboThI ¢ y4eOHO IUTepaTypoi.

B nmpomecce npakTHUECKOrO 3aHATHSA, Kak BUAA YYEOHBIX 3aHATHH, OOydYarouiuecs
BBITMIOJHSIOT OJHO MM HECKOJBKO NPAaKTHUYECKHX 33JaHMHA IOJ PYyKOBOJCTBOM IIpENojaBaTresisd B

COOTBCTCTBUU C U3YUACMbIM COACPIKAHUEM yqe6Horo MaTtcepuala.



BrimonHeHe 00yJaronuMIcs IPaKTHYIECKHUX 3a/1aHUi HaIllpaBJICHO Ha:

- 0000IIeHre, cUCTEMaTH3aINIo, YIITyOJIeHHe, 3aKperyieHHe MOTYYeHHBIX TEOPETUUECKUX
3HaHUI N0 KOHKPETHBIM TEMaM IHUCLHUIIINHBL;

- (opMmHpOBaHHE YMEHHMH TNPHUMEHSTH MONyYEHHbIC 3HAHMS Ha TMPAKTHKE, pealn3aluio
€MHCTBA UHTEJUIEKTYaIbHOM U MPaKTUYECKON NesTENTbHOCTH;

- BBIPa0OTKY IIPH DEUICHHH IOCTABICHHBIX 3a/la4 TaKUX NPOPECCHOHATHFHO 3HAYUMBIX
KaueCTB, KAK CaMOCTOSTENBHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUYECKASI MHULIUATUBA.

[lpy TOATrOTOBKE K NPAKTHYECKOMY 3aHSATHIO HEOOXOIUMO H3YYHTh HIU TOBTOPHUTH
JIEKLIIMOHHBIN MaTepua 1o COOTBETCTBYIOIIEH TeMe.

CamocTtosiTeqibHast paboTa cTyAeHTa

CamocTosiTenpHas paboTa CTyIeHTa - CAMOCTOATENbHAA y4deOHas AesTeIhbHOCTh CTYy/IEHTA,
opranm3yemasi KoJUIePKeM U OCYIIecTBIIsieMas 0e3 HeTIOCPEICTBEHHOTO PyKOBOCTBA TIeIarora, Ho 0 €ro
3aJJaHUSM U TOJT €r0 KOHTPOJIEM.

Llenu camocTosATeNbHON pabOTHI:

- CcHCTeMaTh3alusl U 3aKpEIUICHUE MOIYYEHHBIX TEOPETUYECKUX 3HAHUU U MPAaKTHYECKUX
YMEHUH CTYJCHTOB,;

- yrayOsieHue U pacliupeHne TeOpeTHIECKUX 3HAHUI;

- (¢opMHpoBaHHUE YMEHHH HCIHOJIB30BaTh HOPMATHBHYIO, TIPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTALUIO U CIELHUANBHYIO JTUTEPATYPY;

- pa3BUTHE TIO03HABATENBHBIX CIMOCOOHOCTEW W aKTUBHOCTH CTYICHTOB: TBOPYECKOH
WHHUIOHUATHUBBI, CAMOCTOATCIIBHOCTHU, OTBETCTBCHHOCTHU U OPIraHM30BAHHOCTH;

- (opMHUPOBaHUE CaMOCTOSTECIBLHOCTA MBIIUICHHUS, CHOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPIIECHCTBOBAHUIO U CAaMOpEaIn3allly;

- BOCHHUTaHHE CAaMOCTOSATEIBHOCTH, KaK TMIHOCTHOTO KauecTBa OyayIIero CrennaiicTa.

CamocTosTenbHas padora cryaenra no aucuuiummae OY J[.07 MaremaTrka BbITIOTHICTCS:

- CaMOCTOSITEIBHO BHE PACTIMCaHHs YISOHBIX 3aHSATHIA;

- C HCTIOJIb30BaHNEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH;

- pabota co cruernuanabHON JIUTepaTypOu MIJIsl TOJITOTOBKY K TECTOBBIM, IMPAKTHIESCKIM

Pexomenaganum no padore ¢ IMTEPATYPOi M HCTOYHUKAMHU

Paboty ¢ nutepatypoii cieayer HaunHaTh ¢ ananu3a PI1/], comeprkarieit ciucok OCHOBHOM U
JIOTIOJTHUTENIBHOM JIUTEPATYPhI, & TAKXKE 3HAKOMCTBA C Y4eOHO-METOIMUECKUMHU pa3pabOTKaMu.

B ciyuae BO3HUKHOBEHHS 3aTPYJHCHUH B MOHUMAaHMM YYeOHOrO Marepuaia CieIyeT
00paTHThCS K APYTUM UCTOYHUKAM, TJIE H3JI0KEHUE MOXKET OKa3aThCs 00Jiee JTOCTYITHBIM.

Pabora ¢ nmTepaTypoil HE TOJNBKO TOJE€3Ha KakK CPEACTBO Oojee TIyOOKOro H3y4YCHHS
muctmiaael OYJ1.07 MartemaTtka, HO W SBJISETCS HEOTHEMJIEMON 4YacThbi0 MPOQeCcCHOHATBLHON

JACATCIIBHOCTHU GYJIYHICFO BBIITYCKHHUKA.



