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CTpykTypa u coaepkaHue TUCHUILIHMHBI

2.1. O0beM AUCHMILVIMHBI U BUABI y4eOHOH padoThI

Bup yueoHoii padoThl

Oovem ¢ uacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHUIINHBI 340
B T.4.

1. OcHoBHOE coaep:kaHue 298
BT. U..

TeopeTudecKkoe 00ydeHue 116
MPAKTUYECKUE 3aHATHUSA 182
CamocrosiTenpHas pabora 10
NuauBuayanbHbINA IPOEKT 20
IIpomMe:xxyTouHasi aTTecTanus (IK3aMeHa) 12




1. HEJIX OCBOEHUMS JUCHUTIINHBI

1.1]* oGecnicueHHne C(bOpMI/IpOBaHHOCTI/I HpeﬂCTaBJ’IeHI/Iﬁ 0 CoraJIbHbIX, KYJIbTYPHBIX U HCTOPUICCKUX d)aKTOan CTaHOBJICHUA
MaTCMaTHKH,

1.2|* obGecnieuenne chOpMUPOBAHHOCTH JIOTHYECKOTO, ATTOPUTMUIECKOTO U MATEMAaTHUECKOTO MBIIUICHNS;

1.3]* obecrieuenne chopMUPOBAHHOCTH YMEHHH MPUMEHSATD TOJyYSHHBIE 3HAHUS MIPU PELICHUH PA3IuIHBIX 3a/1a4;

1.4]+ obecrieuenne chopMUPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKe KaK YaCTH OOIICUEIOBEYECKON KYJIbTYpPhl, YHUBEPCATHHOM
SI3bIKE HAYKH, TO3BOJISIOLIEM ONUCHIBATh U U3Y4aTh pPeallbHble MPOLIECCH] U SIBJICHUS.

2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Huxn (pazagen) OOIL: |OY}1

2.1|TpeGoBanus Kk NpeIBapUTeIbHOI MOATOTOBKE 00y4alolIerocs:

2.1.1| 114 ycHenHoro ycBOSHuUs! JUCLMIUIMHBI CTYISHT JO0JKEH UMETh 0a30BYyI0 HOATOTOBKY 10 MaTeMaTHKE B 00bEME OCHOBHOTO
o01ero oopa3oBaHusl.

2.2| {ucuuIIMHbI U NPAKTHKH, I KOTOPBIX OCBOEHHE AAHHOM IMCHHMIIMHBI (MOYJ151) He00X0AMMO KaK NpeAlecTByIoLee:

2.2.1 I/ISY‘ICHI/IG JUCIHUITIIAHBL HeO6XOHI/IMO AT YCHIEITHOT'O OCBOCHUS JUCHUIIIIMH €CTCCTBECHHO-HAYYHOI'O IUKJIa

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCITUIIJINHBI

3.1 3narp

- OCHOBHBIE MIOHATHS, HIEH U METO/IbI AJIredpbl U MATEMATHYECKOT0 AHAJIN32;

- OCHOBHbIC MIOHSITHSA O IVIOCKUX M MPOCTPAHCTBEHHBIX FreOMeTPHYECKHUX (pUrypax, MX OCHOBHBIX CBOMCTBAX;

- 0 mpoueccax M siBJeHUSIX, UMEIOIINX BEPOSTHOCTHBIN XapaKTep, 0 CTATHCTHYECKHX 3aKOHOMEPHOCTSX B PeaJi-bHOM MHUpE, 00
OCHOBHBIX MOHSTHSX 3JIEMEHTAPHOIi TeOPUM BepPOSITHOCTEH.

3.2 Ymerh

- pewiaTh 3aa4M aare0pbl ¥ Ha4YaJ aHAIN3a, FeOMETPHH;

- pemiaTh CTAaHAAPTHBIMH NPHEMAMH PALMOHAJIbHBIE H HPPALHOHAJIbLHBIE, TOKA3aTeJIbHbIE, CTENIEHHbIE, TPUTOHOMETPUYECKHE
YPaBHEHHUS U HEPABEHCTBA, HX CHCTEMbI;

- IPUMEHSITh U3Y4YeHHbIe CBOHCTBA reoMeTpuUYecKuX (puryp u GpopmyJibl 1J1s pellieHHs1 FeOMeTPHYeCKUX 32124 M 3a1a4 ¢
NPaKTHYECKHM COJIePIKAHHEM.

3.3 Baagernb

— METOJaMH 10Ka3aTeJbCTB M AJITOPUTMOB pellleHUsl, YMeHHE UX IPUMEHSTh, IPOBOAUTD 10KAa3aTeIbHbIE PACCYKIEHUS B X0/1€
peleHus 3a/1a4;

— CTAHJAPTHLIMHM NPHEMaMU pPellleHHs PALHOHAJILHBIX H HPPALIMOHATBHBIX, I0Ka3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPHYECKHX
YPaBHEHHUI H HEPABEHCTB, UX CUCTEM; HCI0JIb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YK cJIe JJIs MOUCKA MYTH
pelieHUs U WIIKCTPALUM PelieHUs] YpPaABHEHUii 1 HepaBeHCTB;

— OCHOBHBIMH NOHATHAMH 0 IVIOCKHX U NPOCTPAHCTBEHHBIX FeOMeTPHYECKHX (PUIYpPax, HX OCHOBHBIX CBOIiCTBaXx.

4. CTPYKTYPA U COJAEPKAHUE JTUCITUIIJIMHBI (MOYJIsI)

Kon
HaunmenoBaHue pa3/iesioB U TeM /BUA 3aHATHS/ Yacos JlutepaTtypa
3aHATHS / Kypc U HUe

Paznea 1. [ToBTopenne Kypca MaTeMaTHKH OCHOBHOM LIKOJIbI

1.1 |Tema 1.1 lenn u 3agaun MaTeMaTUKH MIPU OCBOCHUN 1 2 JIT.1 JI1.2
crienranbHOCTH. Yncna u BeruucieHus. Llens u 3agaun JI2.1
MaTEeMaTHKH NIPYU OCBOCHUH CHielMaibHOCTH. ba3oBble 3HaHUS U
YMEHHS 10 MaTeMaTHKe B IPOGECCHOHATEHOHN 1 B TOBCETHEBHOMN
JiesTeNbHOCTH. JlecTBUS Ha/l MOJIOKUTENIbHBIMU 1
OTpHLIATENLHBIMH YHCIIaMH, OOBIKHOBEHHBIMHU U JIECATUYHBIMU
IpoOsiMu. JISUCTBHS CO CTETICHSIMU, POPMYJITBI COKPAIIICHHOTO
ymHOXeHUs1. [loBTopeHne Kypca MaTeMaTuki OCHOBHOU

IKOJIBI. /JIek/

1.2 |Tema 1.2 IIponieHTHBIC BBIYHUCIICHUS. Y paBHEHUS 1 HEPAaBEHCTBA. 1 2 JI1.1 JI1.2J12.1
IIpocThie mpoLEHTHI, pa3Hble CIOCOOBI UX BhIYHUCICHUS. /JIek/

1.3 |JluneliHble, KBaJpaTHBIC, IPOOHO- JIMHEHHBIC YPAaBHEHUS U 1 2 JIT.1 JI1.2J12.1
HepaBeHCTBa /JIex/

1.4  |IIpocTble U CII0XKHBIE IPOLEHTHL. 1IpOIieHTHbIE BHIYUCICHUS B 1 2 JI1.1 J11.2J12.1
npodeccCHoOHANBHBIX 3a1auax /JIek/

1.5 |(IlpodeccroHanbsHOC-OpUEHTHPOBAHHOE CoJiepkaHue) PemeHue 1 2 JI1.1 J11.2J12.1
3a]1a4 Ha BBIIIOJHEHHE apu(METHIECKUX JICHCTBHIA, HEOOXOAUMBIX
B IIpaKTHUECKOU ¥ mpod. nesirenbHocTH. /TIp./

CemecTp Komneren- IIpumeua




1.6  |(ITlpodeccronaibHOC-OpUEHTHPOBAHHOE CoJiepkanue) PemeHue 2 JI1.1 J11.2J12.1
IPaKTUKO- OPUEHTUPOBAHHBIX 3a/1a4, COJEPIKallie IPOLIEHTHI.
VYpaBHenus u HepaBeHcTBa. /I1p./
Pa3znen 2. Crenenu u kopuu. CteneHHast QyHKIMSA
2.1 |Tema 2.1 Crenennas ¢yHKIMs U ee cBolicTBa. Apudmernueckuit 2 JI1.1 J11.2J12.1
KOpEHb HaTypaJIbHO# cTeneHH. /Jex/
2.2 |IlonsATuHe CTENEHU C PAMOHAIBHBIM U JEHCTBUTENBHBIM 2 JI1.1 JI1.2J12.1
noka3zarersiMu. CBOICTBA CTETICHH C palliOHABHBIM H
JIeWCTBUTEIBHBIM MTOKa3aTeIsIMu. /JIek/
2.3 |TIpeobpa3oBaHue BRIpaKEHHUI C KOPHEM N- Oif crernenu. /JIex/ 2 JIT.1 JI1.2J12.1
2.4 |Crenenu u kopuu. /Ip./ 2 JI1.1 J11.2J12.1
2.5 |Crenennbie (yHKINH, UX CBOWCTBA U rpaduku /Jlek/ 2 JI1.1 J11.2J12.1
2.6  |Crenennsle dpynkimu. /Ip./ 2 JI1.1 JI1.2J12.1
2.7 |Tema 2.2 UppammoHanbHble YpaBHEHHS 1 HEpaBeHCTBA. Pemenue 2 JIT.1 JI1.2J12.1
IPOCTEHINNX UPPALMOHATIBHBIX YPaBHEHU U HepaBeHCTB. /JIex/
2.8 |HecranmapTHble CIOcOOBI pEIICHUS UPPAIHOHANBHBIX YPaBHEHHH. 2 JI1.1 JI1.2J12.1
/JTex/
2.9 |Pemenue uppanuoHaibHbIX ypaBueHui. /I1p./ 2 JI1.1 J11.2J12.1
2.10 |Pemenue uppanuoHaibHbIX HepaBeHCTB. /IIp./ 2 JI1.1 J11.2J12.1
Pa3znen 3. IlokasaresbHast yHKIMS, ee CBOWCTBA.
IToka3aTesbHbIe yPABHEHHS] U HEPaBEeHCTBA
3.1 |Tloka3zarenbHas QyHKIMs, ee cBoWcTBa U Tpaduk. [IpumeneHue 2 JI1.1 J11.2J12.1
nokasarenbHol ¢pyHkuuu. /Jlex/
3.2 |PemeHue npocTeHIIMX MoKa3aTeNnbHbIX ypaBHeHUH /JIek/ 2 JI1.1 J11.2J12.1
3.3 |Pemenne moka3aTeNbHBIX YPAaBHEHUH Pa3TMIHBIMA 2 JIT.1 JI1.2J12.1
crniocobamu. /JIex/
3.4 |PemeHue nokasarenbHbIX HepaBeHCTB. /JIek/ 2 JI1.1 J11.2J12.1
3.5 |Tloka3zarenbHas ¢yukius /Tp./ 2 JI1.1 J11.2J12.1
Paznen 4. Jlorapugmsl. Jlorapupmudeckas pyHkums.
4.1 |4.1 Ionsitue norapudma. Jlorapugpm uucna. OCHOBHOE 2 JI1.1 J11.2J12.1
JOTapu(pMUIECKOE TOKIECTBO. [leCITUIHBIN U HATYpaTbHBIH
norapudmel, uucio e. CoiicTsa jorapudmos. [Tepexon Kk HOBOMY
ocHOBaHuto. /JIex/
4.2 |Onepanus norapuMUpOBaHHS U MOTEHIpoBaHusl. /JIex/ 2 JI1.1 J11.2J12.1
4.3  |Bbruncienue u cpaBHeHue gorapudmos. /Tp./ 2 JI1.1 J11.2J12.1
4.4 |CamocrositenbHas padbota. /Cp./ 52 JI1.1 J11.2J12.1
4.5 |Tema 4.2 Jlorapudpmudeckas GyHKIUS U ee CBOWCTBA. PemeHue 2 JIT.1 JI1.2J12.1
Jorapu(MUIECKNX ypaBHEHHH TpeMsl OCHOBHBIMH METOAAMH.
Jlorapudmuueckue HepaBeHCTBA. /JIek/
4.6  |Jlorapudmsl. Jlorapudmuueckas Gyukuus /Tp./ 2 JIT.1 J11.2J12.1
4.7 |Jlorapudpmuueckue ypaBHeHHs M HepaBeHcTBa /IIp./ 2 JI1.1 J11.2J12.1
4.8  |(TIIpodeccrnoHanbHOC-OPHEHTHPOBAHHOE COJICPIKAHNUE) 2 JI1.1 J11.2J12.1

IIpumenenue gorapudmoB. JlorapumMbl B IPHUPOJIC U TEXHUKE.
Jlorapudmudeckas cnimpais. /T1p./

Paznen 5. OcHoBbl TpUTroHOMeTpHu. Tpuronomerpuyeckne
GyHKUMHT




5.1

Tema 5.1 Tpuronomerpuyeckue GyHKIIUH TPOU3BOJIBHOTO yIIIa,
yuciaa. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA. 1.
Pannannas u rpaxycHas Mepa yria. [IoBopoT TOYKH BOKPYT
Havajia KoopauHat. OnpeneneHue CHHyca, KOCHHYyca, TAHT'€HCA U
KOTaHT€HCa. 3HaKU CHHYCa, KOCHHYCAa, TAHT'€HCa U KOTaHIeHca 10
YEeTBEPTSIM. 3aBUCHMOCTD MEXIy CHHYCOM, KOCHHYCOM,
TAHI€HCOM M KOTaHT'€HCOM OJIHOTO U TOT'O XK€ yIJia.
Tpuronomerpuyeckue ToxecTBa. TpUrOHOMETPUYECKUE
(hyHKIMHU YTII0B O 1 - 0. /JIex/

JI1.1 J11.2J12.1

52

DopMyJIbl IPUBEICHHS, CYMMBI H Pa3HOCTHU ABYX yriioB. CHHYC 1
KOCHHYC ABOHHOTrO yria. ®opMyiibl OJIOBHHHOTO yria. /Jlex/

JI1.1 J11.2J12.1

53

IIpeoOpa3oBaHus TPUTOHOMETPHUYECKUX BhIpakeHui. /TIp./

JI1.1 J11.2J12.1

54

Tema 5.2 TpuroHomerpudeckue GpyHKIun, ux rpaduku. Obdmactb
ONpEACICHUSA U MHOXCCTBO 3HAYCHMI TPUTOHOMETPHUYCCKUX
¢ynkmii. YETHOCTD, HEYUETHOCTD, TIEPHOMYHOCTD
TpUroHoMeTpuueckux ¢pyHkuuii. CBoiictBa u rpaguku QyHKINH y
= ¢0s X, y = sin x. /JIex/

JI1.1 J11.2J12.1

55

CaoiicTpa u rpaduku pyHKIMH y = tg X, y = ctg X. Cxarue u
pacTsikeHue rpa)uKOB TPUTOHOMETPHUECKUX (PYHKITHIA.
IIpeoGpa3oBanue rpagukoB TPUTOHOMETPUUECKUX (DYHKITHH.
OOpatHble TpuroHoMeTpudeckne QyHkud. /Jlex/

JI1.1 J11.2J12.1

5.6

Tpuronomerpudeckue GpyHkimu. [locTpoeHue u yTeHne rpadhuKoB
TpuroHoMeTpudeckux ¢pynkuuii /Tp./

JI1.1 J11.2J12.1

5.7

Tema 5.3 TpuroHOMeTpHYIECKUE YPaBHEHHUSI M HEPABEHCTBRA.
IMpocreiime TPUrOHOMETPUUECKHE YPABHEHHS U HEPABEHCTBA.
Mp./

JI1.1 J11.2J12.1

5.8

Pemienue ypaBHeHuit Bia cos X = a, sin X = a. /IIp./

JI1.1 J11.2J12.1

59

Pemienue ypaBHeHui Buja tg x = a, ctg x = a. /Ilp./

JI1.1 J11.2J12.1

5.10

ypaBHeHI/IH, CBOJAIIMECA K KBaAPpaTHBIM, pEIIacMbIC
pa3noKeHHeM Ha MHOXKUTENH, OMHOpoaHbIe. [IpocTeiinme
TPUTOHOMETPUYCCKUE HepaBeHCTBa. /JIek/

JI1.1 J11.2J12.1

5.11

TpuroHoMeTpuiecKue ypaBHeHHs ¥ HepaBeHcTBa. /TIp./

JI1.1 J11.2J12.1

5.12

[paxTHueckye 3aHATHS C TPO(ECCHOHATEHO-OPUEHTHPOBAHHBIM
cozeprkanreM. Omicanne MPOU3BOACTBEHHBIX TIPOLIECCOB C
nomoleio GyHkuuii u ux rpaduxos. /Ilp./

JI1.1 J11.2J12.1

Pa3nea 6. [locTtpoenne rpagukoB pyHKIMN MeTOAOM
npeodpa3oBaHusA HCXOAHOH (GyHKIMHU

6.1

IToctpoenue, rpadpukoB GpyHKIMKU METOIOM Ipe0Opa30BaHUS
MCXOAHON (QYHKINH: TapaIeNbHOTO TIepeHOCcCa CHMMETPUH
OTHOCHUTEINILHO (OCeH KOOpPAUHAT, Hayala KOOPAUHAT, NPSIMOH y =
X), PacTsDKEHUs, CKAaTUsI BIOJb ocell koopauHart. /I1p./

JI1.1 J11.2J12.1

Pa3zpnen 7. IlpousBoanas pyHkuum, ee npuMeHeHHe

7.1

Tema 6.1 [TpousBoanas ¢pyukiuu. [IpaBuna
muddeperunpoBanus. Uucinoas nocienoBaresbHOCTh. [Ipeaen
nocienosarensHocTy. [penen ¢pynkuun. /Jlex/

JI1.1 J11.2J12.1

7.2

ITocnenosarensHocTu. [Ipenen nocnenosarensHocTH. [Ipenen
¢yuxmum. /Tp./

JI1.1 JI1.2J12.1

73

Haxoxxnenne npon3BoaHOI Ha OCHOBE €€ ONpeIeIeHusI.
TIpousBonHas crenennow Gpyuknuu. /Ip./

JI1.1 J11.2J12.1

7.4

HaxoxeHne mpou3BOIHbIX, IPUMEHSISI IPaBHia U HOPMYJIbI
nmuddepennuponanus. /Ip./

JI1.1 J11.2J12.1

1.5

ITonstue HenpepbiBHOM (QyHKIMK. CBOHCTBA HETIPEPHIBHOM
¢ynkmu. CBs3b MEXK/Y HENPEPHIBHOCTBIO U

TP PEepeHINPYEMOCThIO0 GYHKIIUH B TOYKE. AJITOPUTM PEIICHUS
HEpPaBEHCTB METOI0M MHTEPBAJIOB. /JIek/

JI1.1 J11.2J12.1

7.6

Haxoxnenue npoussousix. /Ilp./

JI1.1 J11.2J12.1




1.7

Tema 6.2 [IpakTrueckre IpUI0KEHHSI TPOU3BOTHON.
®uzndeckuii cMbICa Ipou3BoAHON. ['eomeTpryeckuii cMbIC
MPOU3BOTHON (DYHKIHU — YTIIOBOH KOI(DHUIUESHT KacaTebHOMH K
rpaduky GyHKIUH B Touke. Ou3nueckuii (MEXaHUYECKUI) CMBICIT
MIPOM3BOJHOM- MTHOBEHHYIO CKOPOCTh B MOMEHT BpeMeHH t: v = S’
(t). YpaBHeHue kacaTenbHO# K rpaduKy QyHKIHUU. AJITOPUTM
COCTaBJICHHS YPaBHEHUsI KacaTeIbHON K rpaduky QyHKIHK
y=f(x). /JIex/

JI1.1 J11.2J12.1

7.8

Bo3spacranne u yosBaHHe QYHKINH, COOTBETCTBHE BO3PACTAHUS U
yOBIBaHUS (PYHKLUH 3HAKY IPOM3BOAHOMN. 3a1a4y Ha MAKCUMYM U
MHUHEMYM. MccnenoBanne (GyHKINH Ha MOHOTOHHOCTb.
Haxoxnenne HanbospIye ¥ HaUMEHBIINE 3HAUYCHUS (PyHKIHH,
HOCTPOEHUE TPaHKOB MHOTOWICHOB C HCIIOJIb30BaHHUEM aIlliapara
MaTeMaTH4ecKoro aHanmsa. /JIex/

JI1.1 J11.2J12.1

7.9

IIpousBonHas GpyHkuuy, ee npumenenue. /Ip./

JI1.1 JI1.2J12.1

7.10

T'eomeTpuueckuii U GpusnuecKkuii CMBICI BTOPOI MPOU3BOJHOM.
AJNTOpHUTM HCCIen0oBaHMs (QYHKINH ¥ IOCTPOCHUS ee Tpaduka ¢
MOMOII[BIO POU3BOIHON. JIpoOHO-IMHEHHAS QYHKIIHSL.
HWccnenoBanue GyHKmii u nocrpoenue rpadukos. /Tp./

JI1.1 JI1.2J12.1

7.11

(ITpodheccroHaTbHOS-OPUEHTHPOBAHHOE COIEPIKAHIC)
HaxosxieHre ONTHMAIIBHOTO PE3yJIbTaTa C IOMOLIBI0
MPOU3BOTHOM B MPAKTUUESCKUX 3a/1a4aX Ipod.
HarnpasiieHHocTH. /T1p./

JI1.1 J11.2J12.1

Paznean 8. [lepBoodpa3nas pyHKIUHU, ee IPUMEHEHUE

8.1

Tema 7.1 IlepBooOpa3Has GpyHKIUM U HEONPEAEIEHHBIH HHTETPaL.
O3HaKOMIJIEHHE C TOHATHEM HHTErpaja u IIepBOOOPa3HOH s
¢ynkun y=f(x). Pemenue 3amad Ha cBA3b IepBOOOPa3HOH U ee
HPOU3BOHON, BEIYUCIEHHE IEPBOOOPA3HON IS TaHHOM
¢yakuuu. Tabmuma hopmy i1 HAX0XKICHUS TIEPBOOOPA3HBIX.
N3yuenue npaBuia BHIYUCICHUS IepBO0Opa3Hoii /JIek/

JI1.1 J11.2J12.1

8.2

IepBooOpa3nas ¢pynkuuu. /TIp./

JI1.1 J11.2J12.1

8.3

Tlonstue Heonpeaenénnoro uurerpana. [lpasuna
uHTerpuposanus. /Tp./

JI1.1 J11.2J12.1

8.4

Tema 7.2 OnpenenéHHbIi HHTETPAN U €0 MPAKTHIECKOe
IpuIoxKeHue. 3agaun, IPUBOJISIIME K IOHATHIO OIPEIEICHHOTO
MHTErpajia — 0 BBIYMCICHUH IUIOIAAN KPUBOJIMHEHHON Tpaneuuny,
o nepemenieHun Touky. [lonsTue onpeaenéHHOro HHTErpaa.
T'eomerpuueckuii 1 GU3NIECKUI CMBICI ONPEIEIEHHOTO
unterpana. ®opmyna Herorona— JleiitOnuna. [lnomans
KPUBOJHMHEHHON TpanenuH. /JIex/

JI1.1 J11.2J12.1

8.5

Brruncnenune onpenenennsix uaTErpaios. [Inomans
KpUBOJMHEHHOU Tpanenuu. /I1p./

JI1.1 J11.2J12.1

8.6

(ITpodheccronanbHOE-OPHEHTHPOBAHHOE coiepkanue) Pemenue
3a4a4 Ha IPUMCHCHUEC UHTErpaia Ajs BBIYUCICHUSA (I)I/ISI/I‘{CCKI/IX
BEJIMYUH ¥ Tutoniazeii. [[pumeHeHue nepBoodpa3Hoil GyHKIUY B
3agayax npod. Hampasnennoctu. /Tlp./

JI1.1 J11.2J12.1

Pa3nen 9. DineMeHTHI TeOpHHU BEPOAATHOCTEH U
MaTeMaTH4YeCKOil CTATHCTHKHU

9.1

Tema 8.1 OcHOBHBIE (HOPMYITBI KOMOMHATOPUKH, CTATHCTHKU H
Teopuu BeposTHOCTe. OCHOBHBIE HOHATHSI KOMOMHATOPHKH.
CoObiTHe, BeposTHOCTh COObITHS. ClI0KEHHE M YMHOKEHHE
BEPOSATHOCTEH. DJIEeMEHTHI KOMOMHATOPUKU M TEOPHU
BepositHocTel. /Tp./

JI1.1 J11.2J12.1

92

(TIpodeccroHanbHOE-OpUEHTHPOBAHHOE cozieprkaHne) Perenue
3a/1a4 Ha ONpe/eIeHIEe KIaCCHIECKON BEPOSITHOCTH. BeposTHOCTh
B IpoecCHOHANBHBIX 3a1a4ax. /I1p./

JI1.1 J11.2J12.1

9.3

Tema 8.2 JluckperHas ciydaiiHas BEIMYMHA, 3aKOH €€
pacripeneneHus. 3a1a4u MaTeMaTHYECKO CTaTUCTHKK. Buibt
ciay4aiHbIX BennmauH. OnpeneneHne TUCKPETHON ciayJaitHoN
BEJIMUUHBL. 3aKOH PaCIpe/IeNICHUs] JUCKPETHON ClTydaitHOM
BesMuuHEL Ee uncnoBble xapakTepucTuku. [lepBrynas oOpaboTka
CTaTHUCTHYECKUX JaHHBIX. UNCIIOBBIE XapaKTEPUCTUKH (CpeaHee
apudmMeTHIecKOe, MeIuaHa, pa3Max, aucnepcus). Padora ¢
TabnuIamMu, rpapukamMu, tuarpammamu. /JIex/

JI1.1 JI1.2J12.1




9.4

DneMeHThl MaTeMaTHueckon cratiuctuku. /T1p./

JI1.1 J11.2J12.1

9.5

(ITpodeccroHambHOC-OPUEHTHPOBAHHOE COJICPIKAHUE)
TIpeacTaBiaeHue AaHHBIX. 331241 MATEMATHYECKOI CTATHCTHKA B
npodeccuoHanbHoU aesTenbHocTH. /TIp./

JI1.1 J11.2J12.1

Paznen 10. IlpsiMble M MUIOCKOCTH B POCTPAHCTBE

10.1

Tema 9.1 OcHOBHBIE TOHATHUS cTepeoMeTpun. Pacrionoxxenue
MPSIMBIX | TUIOCKOCTEH B TipocTpaHcTie. 1. [Ipeamer
crepeoMeTpuu. OCHOBHBIE MOHATUS. AKCHOMBI CTEPEOMETPUH U
ciencTBus u3 HuX. /JIex/

JI1.1 J11.2J12.1

10.2

ITepecekaromuecs, TapaUICIbHBIC U CKPEIIUBAIOIINECS IPSIMBIC.
Yron Mexay NpSMBIMU B IpocTpaHcTse. [lepneH UKy IIpHOCT
psAMBIX. /JIex/

JI1.1 J11.2J12.1

10.3

Pemenne 3a1a4 Ha B3aMMHOE PACIIOIOKEHUE TIPSIMBIX, IPSIMBIX H
riockoctei. /IIp./

JI1.1 J11.2J12.1

10.4

Tema 9.2 I[TapannensHocTb B ipocTpaHcTse. [lapamienbHocTh
MPSIMOY ¥ TTOCKOCTH.

Onpenenenue. [Tpusznak. Colictsa. [TapannensHocTh
IJIOCKOCTEM.

Onpenenenue. [Tpusnak. Csoiicta. TeTpasap u ero 3J1€MeHTHI.
ITapannenenumnesn u ero sneMeHTsl. CBOWCTBA MIPOTUBOIIOIOKHBIX

JI1.1 J11.2J12.1

10.5

Pemenne 3aa4 1o TeMe MapauieIbHOCTh uockocTei. /IIp./

JI1.1 J11.2J12.1

10.6

Tema 9.3 [eprneHANKYISIPHOCTD B IIPOCTPAHCTBE.
IeprieHAUKYIAPHOCTD NPsIMBIX. [lapasiensHble npsMeble,
MIePIICHINKYIISPHBIC K INIOCKOCTH. [IpH3HAK MEePIeHIUKYIAPHOCTH
MPSIMOIA U TIIIOCKOCTH. /JIek/

JI1.1 J11.2J12.1

10.7

Ilepnennukymsip 1 HaKJIOHHEBIE. Teopema o Tpex
HNEPHEHIUKYJIIApax. Yo MeXIy IpsAMON U INIOCKOCTbIO. YT
MEXKIy IIIOCKOCTSIMU. Ilepren Ky IIpHOCTb INIOCKOCTEH.
PaccrosiHus B ipoctpanctse. /Jlek/

JI1.1 J11.2J12.1

10.8

Tpsmslie u mockocty B npoctpanctee. /I1p./

JI1.1 J11.2J12.1

10.9

(ITpodeccroHanbHOC-OpUEHTHPOBAHHOE coiepkanue) [Ipsmbie u
IUIOCKOCTH B PELIEHUH IIPaKTUKO-OPUEHTHPOBAHHBIX 3a1ad4. /IIp./

JI1.1 J11.2J12.1

10.10

Tema 9.4 JlexapTOBBI KOOPIWHATHI B TIpocTpancTse. /I1p./

JI1.1 J11.2J12.1

10.11

Tema 9.5 Bexrops! B mpocTpaHcTBe. CIOKEHHE W BEIYUTAHHE
BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIO. YTOI MEXKIY
BekTopamu. CKaJIsipHOE NIPpOn3BeIeHIe BeKTOpoB. /TIp./

JI1.1 J11.2J12.1

10.12

(ITpodeccroHambHOS-OPUEHTHPOBAHHOE COJICPIKAHUE)
KoopauHaTel M BEKTOPBI TIPH PELICHUN MPUKIAIHBIX 3aaad. /T1p./

JI1.1 JI1.2J12.1

Pa3nen 11. MHOrorpaHHUKH 4 TeJia BpalleHUsI

Tema 10.1 MHOTOrpaHHUKH 1 UX CBOWCTBA. BepiimHel, pedpa,
rpaHu MHororpaHHuka. [Ipusma (HakjoHHast, npsmas,
MpaBUIIbHAs) U €€ dJIeMeHTHI, cedenus. [lapamnenenumes.
CaoiicTBa npsiMoyrojbHoro napamutenenunena. Kyo6. /Jlex/

JI1.1 JI1.2J12.1

11.2

IIupamuna u e€ snemenTsl. [lpaBunpHas nupamuaa. Y cedeHHas
nupamua. [nomans NOBEpXHOCTH MHOTOTPAHHUKOB.
IIpocTetitre KOMOMHAIIMM MHOTOTPaHHUKOB. Brruncienue
3JIEMEHTOB IPOCTPAHCTBEHHBIX (uryp (p&0pa, 1MaroHaiu, yrisl).
TIpaBunbHBIC MHOTOTPAaHHUKH. /JIek/

JI1.1 J11.2J12.1

11.3

Mpuororpanauku. [1nomans noBepXHOCTH MHOTOTPaHHHKOB.
IMpusma. /Tlp./

JI1.1 J11.2J12.1

11.4

MHororpanHukH. [1101a1s MOBEPXHOCTH MHOTOTPAHHHKOB.
TTupamuna /Tlp./

JI1.1 J11.2J12.1

11.5

(ITpodeccronanbHOE-OpUEHTHPOBAHHOE coaepxkanue) [TousTHe 0
CHMMETPHH B IPOCTPAHCTBE (LICHTPAIbHAs, OCCBasl, 3CPKAIbHAsN).
O0001eHNe PEICTABICHHU O IPABUIIBHBIX MHOTOTPaHHHUKAX
(Terpasap, ky0, OKTa’ap, KojaeKa’dap, ukocasap). [Tpumepsr
cuMmMmeTpuii B npogeccun. /I1p./

JI1.1 J11.2J12.1

11.6

Tema 10.2 Tena Bpamenus u ux cBoctea. LlmmHap, KoHyC, HX
pa3Beptku U ceueHusa. Cdepa u map. /JIex/

JI1.1 J11.2J12.1

11.7

Pewrenne 3a1a4 o Teme HIHHAD, KoHYC. /TIp./

JI1.1 J11.2J12.1

11.8

Pemenue 3amau o Teme cepa u map. /Tp./

JI1.1 J11.2J12.1




11.9 |Tema 10.3 [Tnomaan noBepxXHOCTEH U 00BEMBI MHOTOIPAaHHUKOB, 2 JIT.1 JI1.2J12.1
Ten BpaueHus. O0beM IpsSMOYTOJIBHOTO HapajlleIenuneaa.
0O6beM ky6a. O6beMbI IPSIMOM TIPU3MBI U HHIHHAPA. OOBEMbI
nupamuel U kKonyca. Oobwem mapa. [Togooue Ten. OTHOIEHHS
Iomlazeil moBepxHocTel 1 00beMOB OJOOHBIX Tel. /JIex/
11.10 |HaxoxnmeHue oObeMa NMpsIMOYTOJIBHOTO Mapaljieienumeia, Kyoa, 2 JIT.1 JI1.2J12.1
pSAMOii pu3MsbI U nwuaapa. /Tlp./
11.11 |HaxoxneHue oobeMa nupamMuasl U konyca. /Ip./ 2 JI1.1 J11.2J12.1
11.12 |Beraucnenne odbema mapa u mwiomanu chepst. /Ilp./ 2 JI1.1 J11.2J12.1
11.13 [Pemrenue 3a1a4 Ha COOTHOIIEHMS TUIOMIAIeH TTOBEPXHOCTEH 1 2 JI1.1 JI11.2J12.1
00BEMOB o100HBIX Teu. /TIp./
11.14 |(TIpodeccronanbHOE-OpHEHTHPOBAHHOE cojepkanne) [Inomanu 2 JIT.1 JI1.2J12.1
1 00bEMBI B MIPUKIIAAHBIX 3a1adax. /TIp./
11.15 |(IIpodeccronansHOS-OpHEHTUPOBAHHOE cofiepxkaHue) Pacuer 2 JI1.1 J11.2J12.1
o0beMa BMectumMocTH BeecTs. /TIp./
11.16 [CamocrositensHas pabota /Cp/ 22 JI1.1 J11.2J12.1
11.17 |Ox3amen 6 JI1.1 J11.2J12.1




5. ®OHJ OHEHOYHBIX CPEJCTB

5.1. (I)OHZI OIEHOYHBIX CPEACTB 1JIfl IPOBEACHUA IIpOMe)KyTO'{]-IOﬁ aTrecraluu

IIpoMesxyToYHas aTTeCTalHs IPOXOTHUT B popme sk3amena. [IlepedeHb BOIPOCOB K 9K3aMEHY:

1. OnpenienieHye ENbIX U paliMOHAIBHBIX, 1€HCTBUTEIBHBIX YHCEI

2. [Mpubnmxénnple Boruucnenus. [IpubmmxEHHOE 3HaUeHHE BEJIMYUHBI U TOTPEIHOCTH IPHOIHKESHUH.

3. Onpenenenne KOMIDIEKCHOTO dnciia. Clio)KeHrne KOMIUIEKCHBIX YHCeNl. Y MHOXKEHHE H JIeIeHHE KOMIUIEKCHBIX YHCEL.

4. 'eomeTpuuecKoe MpeICTaBICHNE KOMIUIEKCHBIX YHCET

5. OnpeneneHne KOpHS N-0i CTENIEHU U €r0 CBOWCTB.

6. Onpesienenre norapudma, JECATHIHOTO M HATYPAITBLHOTO Jorapudma. 3amiuck OCHOBHOTO JIOTApH(YMHIECKOTO TOKIECTBA.
Caoiicta noraprugmos. Ilepexon kK HOBOMY OCHOBAHHIO

7. Ilpeobpa3oBaHue palMOHAIBHBIX, HPPAIMOHATBHBIX, CTEIIEHHBIX, TOKA3aTEIbHBIX, TOTapU(PMUIECKHX BBIPAKECHH.

8. Onpenenenue paananHON MepHI yTiia, CHHyCa, KOCHUHYyCa, TAHT€HCca U KOTaHreHca Jucia. BpamarensHoe qrmxenne. Yucmosas
OKPY’KHOCTb

9. 3HaUeHHs TPUTOHOMETPHUECKUX QYHKIUH 1151 yrioB 30°, 45°, 60°, 90°

10. OcHOBHBIE TPUTOHOMETPUYECKUE TOXKICCTBA, (OPMYJI IPUBEICHUSI.

11. 3anucek GopmMys cMHYca  KOCHHYCa JIBOMHOTO yriia; (opMyII OJOBUHHOTO yTIia

12. 3anucek GpopMyi cHHYCca, KOCHHYCA U TAHT€HCA CYMMBI M Pa3HOCTH JIBYX YTJIOB

13. IIpeobpazoBaHust CyMMbI TPUTOHOMETPUUECKUX (DyHKIMI B TpoU3BEACHNE 1 IPOU3BEICHUS B CyMMy. BripaxeHue
TPUTOHOMETPUYECKUX (YHKLUI Yepe3 TaHT€HC ITOJIOBUHHOTO apryMeHTa

14. ®yHKIMs y = SinX U 'y = COSX, UX OCHOBHBIEC CBOMCTBA U Tpaduku. DyHKIMHU Y = tgX, Y = CtgX, X CBOHCTBA U rpadUKu
15. Onpenenenue apkCuHyca, apKKOCHHYCa, apKTaHI'€HCa Yucia. PeleHre npocTeimx TpUroHOMETpUIECKUX ypaBHEHUH
16. Pemenue npocTeHIINX TPUTOHOMETPHYECKUX HEPABEHCTB

17. Onpenenenue Gpyukiun. Haxoxnenue 3naueHuid pyHkuuu. [ToctpoeHue rpadMKoB JTMHEHHOM, KBaApaTHYHON (QyHKIIMH.
18. IToka3zarenbHas GpyHKUuUs, ee cBoiictBa [locTpoeHue rpaduka noxkasateabHONU GyHKIUY

19. Jlorapudmudeckas GpyHkiwus, ee cBoiicTBa. [Toctpoenune rpadukoB gorapudMuieckux QyHKIUH.

20. Onpenenenue Npou3BOAHON HYHKINH, €€ TEOMETPUIECKOT0 U PU3NYECKOTo cMbIcia. M3yueHune mpasuil U popMmy

1 hepeHIMPOBaHHs OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHI

21. OmpeneneHne BTOPOit MPOU3BOTHOM, €€ TeOMETPHUECKOTO M (PU3NIECKOT0 CMbICIIa. BbIUuciieHre POU3BOAHOM 00paTHOM 1
CJIOXKHON (yHKIIUU

22. BeiBol ypaBHeHHs KacaTelabpHOU. [IpuMeHeHne IpOn3BOJHOM K HCCIIeIOBAaHHIO (DYHKIUI U MOCTPOSHHIO TpadhKOB

23. OmnpeneneHue nepBooOPa3HO, HEOTPEAEICHHOTO U ONPEICICHHOTO HHTErpaia

24. TIpuMeHeHne ONpeeICeHHOr0 HHTErpalla Uil HaX0KIeHHs IUI0IaAu KpUBOIMHEHHOH Tpaneuuu. ®opmyia Herorona—
JletiOHMIA

25. 'eomeTpudeckuil CMBICT ONPEIEIEHHOT0 HHTerpaia. Berancienue miomaneil KpuBOIMHEHHBIX Tpaneuii.

26. Penienne panroHa bHBIX U UPPALlMOHANBHBIX YPAaBHEHUN U CUCTEM.

27. PelieHue Moka3aTebHBIX U JIOTapU(MUUCCKUX YPABHEHHUI U CUCTEM.

28. PannoHanbHble U UPPAlMOHANIBHbIE, I0Ka3aTeIbHbIE U JIorapudMuueckue HepaBeHCTBA. OCHOBHBIE IIPUEMBI UX PELICHUS.
29. Pemenne TpPUrOHOMETPUIECKIX YPaBHEHHH H CHCTEM, HEPABEHCTB.

30. OcHOBHBIE MOHSTHSI KOMOMHATOPUKH. Pa3melieHus, nepecTanoBky, couetanus. ®opmyna 6maoma HetotoHa. CBoiicTBa
OuHOMUHANBHBIX K03 dunmentos. Tpeyronpuuk [Tackamns.

31. CoObITHE, BEpOATHOCTH COOBITHS, CIOKCHUE U YMHOXKCHHUE BEpOATHOCTEH. [IOHSITHE HE3aBUCUMOCTH COOBITHH. JIucKpeTHas
cilydyaiiHasi BEJIMUMHA, 3aKOH €€ paclpeelIeHHs], YUCIIOBbIE XapaKTEePUCTUKU TUCKPETHOH ciydaiiHoi BennuuHbl. [ToHsATHE 0 3aK0oHE
OOJIBLINX YHCEN.

32. Pacnionoxenne npsiMBIX U IUIOCKOCTEH B TIPOCTPAHCTBE.

33. IlapannenbHOCTb NPSAMBIX B IpocTpaHcTBe. IlapamienbHOCTh MIPSIMOM U IIIOCKOCTH.

34. ITapannenpbHOCTH MIOCKOCTEH

35. Ky0 u ero ceuenus. Yros MexXIy AByMsI IPSIMBIMU. YTOJI MEKAY MPSAMOM U TIIOCKOCTBIO

36. [leprieHIUKYIAPHOCTH NMPSAMBIX B IIPOCTpaHCTBE. [leprneHanKyIspHOCTh IPSMOM U TUNIOCKOCTH

37. Teopema o Tpex nepreHAUKyIspax. [IByrpannstii yron. IleprneHaAnKyIsIpHOCTH MIOCKOCTEH

38. BriBoJ ypaBHEHHUH cepbl, INIOCKOCTH U IIPSMOH

39. Omnpeznenenne GpyHKIUH, €e 00JIaCTH ONpPEICIICHHs] 1 MHOXKECTBa 3HaYeHUiT; Tpaduka ¢pynkuuu. [Toctpoenune rpagukos
(yHKINH, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMU

40. 3anuch CBOUCTB (DYHKIMU: MOHOTOHHOCTB, Y4ETHOCTh, HEYETHOCTh, OTPaHUYEHHOCTh, IEPHOIUYHOCTL. HaxoxaeHue
MIPOMEXKYTKOB BO3pACTaHUs 1 yOBIBAaHHSI, HAHOOJBIIETO U HAMMEHBIIIET0 3HAUSHHUS, TOUEK SKCTpeMyMa

41. Omnpenenenue oOpaTHbIX QyHKIMA. HaxoxaeHre o0acTu onpeaencHus U 00aacTi 3Ha4eHuit ooparHoii ¢pyHkuun. [loctpoenue
rpaduka oOpaTHOH GyHKIUU

42. TIpeoOpa3zoBanue rpapukoB. Penienne ypaBHeHuii rpaduyeckum crocodbom. PerieHre HepaBeHCTB rpa)HuecKUM CIIOCOOOM.
43. OnpeneneHue MHOTOTPaHHHUKA M €r0 OCHOBHBIX 31eMEHTOB. OnpeeseHue U MOCTPOCHUE IIPSIMOI U HAKIIOHHON MPU3MBI.
Onpenenenue MpaBUIbHOW IPU3MBI

44. OmpeneneHne 1 MOCTPOCHUE Mapasliesienunesa, Kyoa

45. CumMeTtpuu B KyOe, B apajuienenumese, B npusmMe u nupamuze. [loctpoenue ceueHus Kyoa, Ipu3Mbl U IUPaMUIbL

46. OnpeneneHue U MOCTPOSHNE TUPAMUIBL, IPABUIILHOM MUPAMUJIBI YCEUYSCHHON MUPaMUIbL, TETpadapa

47. IlpaBuibHbBIe MHOTOTpaHHUKY. [IpencTaBienye o mpaBUIbHBIX MHOTOTPAaHHUKAX (TETpajap, KyO, OKTadIp, N0AEKadIp U
HKOCa’3p)

48. Omnpenenenue U rpaduueckoe n3o0paxkeHue: chepsl, eHTpa chepsl, paguyca chepsl, Auamerpa chepsl

49. Onpenenenue u rpadguueckoe H300pakeHUe: apa, LEHTpa L1apa, paJuyca Iapa, AuaMeTpa Imapa

S0 Vnapueuue cdhenty pripon ynapuenug cdhentl B mNgMOUCQOTL IO CUICTOME KOONTIALIAT




53. Inomanp chepsr
54. Onpenenenue kacaTenbHOH K cdepe, TOUKH KacaHUsl
55. B3auMHOE pacroyioskeHue IpsMoi u chepsl
56. llapoBoii cerMeHT
57. lllapoBoii ceKTop
58. llapoBoii cioit
59. Onpexnenenue u rpaguyeckoe H300paKeHHUE: IIMIHMHPA, 00pPa3yOIIMX HWINHAPA, OCH LWIMHAPA, OCHOBAHUI LIWIIMH/IPA,
BBICOTHI IWJIMHApPA, PaJyca, AuaMeTpa IIIHHIPA.
60. Onpexnenenue u rpaguyeckoe H300paKeHUE: OCEBOTO CCUCHHUS, CEUCHUS LIMIMHPA MEPICHIUKYISPHON K OCH IIOCKOCTBIO.
61. IlpsiMoii KpyroBOH LMJIUHID.
62. Pa3BepTka OOKOBOIT MOBEPXHOCTH IHIMH/IPA.
63. ®opmyia mioma 60KOBOW MOBEPXHOCTH IIMIMHIPA.
64. ®opmyia oL ¥ TOITHON MOBEPXHOCTH LIWJIMHAPA
65. Ompenenenne u rpaduueckoe H300pakeHue: KOHyca, 00pa3yIomux KOHyca, OCH KOHyca, OCHOBaHHs KOHYca, BEPIIUHEI KOHYCa,
OOKOBOH MMOBEPXHOCTH KOHYCA, BEICOTHI KOHYCa, CEUEHUs KOHYyCa.
66. OmnpezerneHre OOKOBOH, TONHOM MOBEPXHOCTH KOHYca, (hOpMyJIa HAXOKACHHS TUIOMAAn OOKOBOIL, IOIHO MOBEPXHOCTH
KOHYca.
67. Onpenenenue u rpadpuueckoe H300paKeHUe: yCEUCHHOTO KOHYCa, OCHOBAaHUI YCEUEHHOI0 KOHYCA, BBICOTHI YCEUEHHOIO
KOHyca, 00KOBOI TIOBEPXHOCTH YCEUEHHOT0 KOHYca, 00pa3yIoIIX YCEeUeHHOro KOHyca.
68. OnpezaeneHue OOKOBOI, MOJIHOW MOBEPXHOCTH YCEYEHHOTO KOHYca, (hopMyJsia HaXOXKACHUS IJI0MIaAH OOKOBOH, MOTHOMN
IIOBEPXHOCTH YCEUCHHOI'O KOHYyCa
69. Brruncnenue oo0beMa Ky0a, IPsIMOYTOIBHOTO MapauIeNen e [a, TPH3MBL, TUIHHIPA
70. Beruucnenue oobeMa MupaMuibl, KOHYyca, mapa.
71. Beruucnenue IoNIaay MOBEPXHOCTH UITHHIPA, KOHYCa, CHepsL.
72. JlekapToBa cucTemMa KOOpAHHAT Ha III0CKOCTH. OmpeneneHne BEKTopa, MOIYJIsl BEKTOPA.
73. PaBeHCTBO BeKTOpOB. CII0K€HHE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YUCIIO.
74. PaznoxeHue BekTopa 1o HanpasieHusM. OnpeneneHue yria Mexxay IByMs BEKTOPaMU.
75. Beruucienue KOOpAWHAT BEKTOpa, CKAJIIPHOTO IIPOM3BECHHS BEKTOPOB.
76. PaznoxeHue BeKTOpa 110 KOOPAWHATHBIM BEKTOpaM. BBeneHue popmyIibl pacCcTOSHUS MEXY ABYMS TOUKAMH.
Kpumepuu oyenueanus:
5 0aJlJIOB BLICTABIISETCS CTyACHTaM 3a MOJIHBINA B HpaBHJ’[LHLIfI OTBETHA BCE BOIIPOCHI OuseTa ¢ JIOrH4eCKUM 000CHOBaHHUEM aApryMeHToB,
B OTBETE HET OLINOOK.
4 Gata BBICTABIISICTCS CTyAE€HTaM, €CJIU BOIIPOCHI ouera PaCKphLIThI IIOJIHOCTBIO, HO 000CHOBaHMS JI0Ka3aTejIbCTBA HEAOCTATOYHBI, IIPH
3TOM JIOIYLIEHBI ABE-TPH HECYILECTBEHHbI €OLTHOKH, UCTIPABIICHHBIE 110 TPEOOBAHUIO IPEMOIaBATE.
3 Gayuta cTaBUTCS CTYACHTaM 32 NPaBHJIBHBIA OTBET HA BOMPOCH! OWieTa, IpU 3TOM AOMYIIEHO Oojiee OJHOW OUIMOKH IO M3JI0KCHUIO
(axTOB HIHM OOIee IBYX-TPEX HEIOYETOB B OTBETE.
206aJa CTaBUTCS CTyACHTaM, €CJIN AOITYIICHBI CYIIIECCTBEHHBIC 0HII/I6KI/I, IIOKa3aBmuec, 4To 06y!1a}01111/1171051 HC 06J1a11aeT 00s13aTeIbHBIMU

5.2. ®oH/1 O1LIECHOYHBIX CPEJCTB /Il NPOBEIEHHs TEKYIero KOHTPOJIsI

Ipencrasien B [Ipunoxkennu 1 k paboueii mporpaMMe AUCIUILTHHBI

6. YYHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUTIIUHBI (MOJY JIST)

6.1. Pexomenayemas Jautepatypa

6.1.1. OcHoBHas JqUTepaTypa

ABTODHI, 3armaBue H3znarenbcTBo, Konuu-Bo
JI1.1 |H.B.boromonoB |AnreOpa 1 Hayaia aHaIH3a: IOpaiit, 2022  |https://urait.ru/bcode/489977 -HeorpaHUUSHHBII
yqe6H0e nocooue s CpeHero JIOCTYII 3aPErUCTPUPOBAHHBIM [10JIB30BATEISM

poheCCHOHATBLHOT000pa30BaHus

JI1.2 |B. A. T'yces I'eomerpus: yaeOHoe nmocodue s |FOpaiit, 2022 |https://urait.ru/bcode/489977 -HeorpaHUUCHHBIH
U. b. KoxyxoB  [CpeaHero mpopeccHOHaIBHOTO JIOCTYTI 3aPETUCTPUPOBAHHBIM TTOJIb30BATEISM
A. A. TIpokodnes [00pasoBanist

6.1.2. JlonoHuTEALHAS JUTEpPaTypa

ABTOpHI, 3arnaBue HznarenscTBo, Komna-Bo

JI2.1 |Boromonos H. B.  |Aure6pa u Hauana aHanusa: yueOHuk |FOpaiir, 2021 | https://urait.ru/bcode/469825-HeorpaHnIeHHbIH
UL CTIo JIOCTYII 3aPETUCTPUPOBAHHBIM I10JIb30BaTEIISAM

JI2.2 |Boromonos H. B. [Teomerpus: yuebnoe mocodue nist |FOpaiir, 2022 | https://urait.ru/bcode/489978-neorpannyaeHHBIIH
cpe,uHero Hqu)GCCI/IOHa_]II)H()FO JOCTYII 3apCTrUCTPUPOBAHHBIM I10JIB30BATCIIAM
o0pa3oBaHus

6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH « AUHTepHeT»

01 |O6pa3OBaTenLHLH71 HOpTaJl Ul IOATOTOBKH K 3K3aMEHaM 10 NpoGUIbHON 1 6a30BOi MaTeMaTHKe

6.3. Ilepeyens MporpaMMHOro odecreveHust

6.3.1 |I/IHTepHeT-6pay3ep - Chromium




6.3.2|O(1)HCHLH71 nakeT - LibreOffice

6.4 Ilepeuyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.4.1|UICC «Koncynsrantllarocy

6.4.2|UCC «I"apanT»

7. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOY JIS)

7.1|TTomenieHus aJsi IPOBEACHHS BCEX BUIIOB paboT, MPEAyCMOTPEHHBIX YYSOHBIM IJIAHOM, YKOMIUIEKTOBAHbI HEOOXOTUMOH
CIICIMATM3UPOBAHHOM yueOHOMH MeOENIbI0 U TEXHUYECKUMH CPEACTBAME 00yUYCHHUS.

8. METOJINYECKHUE YKA3AHUA JJISA OBYYAIOIIMUXCSA IO OCBOEHHUIO JUCHUIIJIMHBI (MOLY JIs)

MCTOZ[I/I'-IGCKI/IC YKa3aHHus 110 OCBOCHUIO JUCHUIITIMHBI TPEACTABIICHLI B HpI/IJ'IO)KeHI/II/I 2k pa60qel71 nporpaMme JUCHUIIINHBI.




Ipunaoxenue 1

®OH/]I ONEHOYHbBIX CPEJACTB

OV /.07 MaTtemaTuka

1. Onucanue mokasareJieii ¥ KpUTepUeB OLeHMBAHUSI KOMIIETEHUIMII HA Pa3JIMYHBIX
Tanax ux (OpMHPOBAHUS, ONIMCAHNE IIKAJ OLeHUBAHUS

1.1 TlokazaTenu u KpUTEPUHU OLICHUBAHUS KOMITETCHIUMN:

VVY ], cocTapnistoniue
KOMITETCHITHIO

Tloka3zarenu
OLICHUBAHUSI

Kpurepuu onenuBanus

Cpenctna
OLICHUBAHUS

3HaTh:

- OCHOBHBIC IIOHSATHS, UJCH H
METObI anreOpsI u
MaTeMaTHYECKOT0 aHaJIn3a;

- OCHOBHBIC IIOHATHSA O
MJIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpHYecKux (Qurypax, ux
OCHOBHBIX CBOMCTBAX;

- 0 TMpoleccax U SBICHUSX,
HMEIOITUX BEPOSITHOCTHEII
XapakTep, O CTaTUCTHYECKHUX
3aKOHOMEPHOCTSIX B PEalbHOM
MHpE, 00 OCHOBHBIX MOHSATHIX
3JeMEHTapHOMN TEOpUU

BEPOSITHOCTEH.

CdopmupoBaBuiuecst

cucTeMaTnyeckue 3HAHUSA 00
OCHOBHBIX IIOHATUAX, UOCAX U
METo/1aX anreophl u
MaTeMAaTHYECKOr0 aHaau3a; 00
OCHOBHBIX TOHSATHSIX 0
TUIOCKUAX ¥ TPOCTPAHCTBEHHBIX
reoMeTpudecKknx (urypax, ux
OCHOBHBIX CBOHCTBAX;

(6] nmpooeccax " ABJICHUAX,
UMEOIIUX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTUYCCKHUX
3aKOHOMEPHOCTAX B PeaJbHOM
MUpe, 00 OCHOBHBIX MOHSITHUAX
3JIEMEHTApHOMN TEOpUHU

BEPOSITHOCTEN.

YpoBeHb 3HaHUIT OCHOBHBIX
IIOHATHUM, HJAEH M METOIOB
anreOpel U MaTeMaTHIEeCKOTO
aHaJin3a; OCHOBHBIC TOHSTHS
0 TJIOCKHUX u
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX  Qurypax,
WX OCHOBHBIX CBOMCTBAX;

0 TIpoleccax U SBICHUSX,
HMEIOIIUX  BEPOSTHOCTHBIM
XapakTep, O CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
00

IIOHATHUAX

pealbHOM MHUpe,
OCHOBHBIX
3JIEMEHTAPHON TEOpUHU

BEPOSITHOCTEM.

T1-T18,
n3 (1-14)

Ymern:

- pemate 3amadu anreOpel U
HaYaJ aHaju3a, TCOMETPUU;

- pemars  CTaHOAPTHBIMH
npuéMaMu  palnuoOHAIbHBIE U
HppaloHaIbHbIE,
MOKa3aTellbHbIe,  CTETICHHEIE,
TPUTOHOMETPUIECKHE
ypaBHEHUSI U HEPaBEHCTBA, WX
CUCTEMBI;

- TNPUMEHSTh  W3y4YCHHBIC
CBOICTBa TeOMETPHYECKUX
buryp u  Qopmynsl Ui
perIeHus TeOMETPHYECKUX

3aj1a4 U 33734 C TMPAKTHYSCKUM
CoJiepIKaHUCM.

CdopmupoBaBuiuecst
CHCTeMATHYECKHE  YMEHHUsl
pemate 3amayn  areOpsl  H
HayaJl aHaJn3a, TeOMETPUH;
pemiaTth CTaH/IapTHBIMH
npuéMaMu  palUMOHAIBHBIE U
WppalOHANBHbIC,
IIOKa3aTCIbHbIC, CTCIICHHBIC,
TPUTOHOMETPUYUECKHUE

YpaBHCHUA U HCPABCHCTBA, UX

CUCTEMBI; NPUMEHSTh
U3y4YeHHbIC CBOICTBa
TEeOMETPHYECKUX  QUTYD W
dopMynBl IS penIeHus

reOMETPUYECKUX 3a/1a4 U 3a/1a4
c MPaKTHYECKUM
COZIepIKaHUEM.

YpoBeHs ymeHHsl peniaTh
3amMadyd  anreOpel W Haydad
aHaln3a, TeOMETPHH;

pemars CTaHAAPTHBIMU
npuéMaMy palMOHAaJbHBIE H
HppanoHaIbHbIE,
MOKa3aTeNbHbIC, CTEIECHHbIE,
TPUTOHOMETPUUECKHUE

YpaBHEHHSI W HEPaBEHCTBA,

UX CHCTEMBI; IPHMCHSTH
HA3y4YCHHBIE CBOICTBa
reoMeTpuyeckux Quryp u
GbopMysbl IS pelIeHUs
TEOMETPHYECKUX 3374 |
3aa4 € TMPAKTUYCCKUM
COZIEp)KAHUEM.

TI1-T18,
3 (1-14)




Baagern:
- BIIaICHUC METOJdaMHU
JIOKA3aTebCTB M AITOPUTMOB
pelreHus,

YMCHUC nux

MPUMEHSTH, MIPOBOJIUTH
JIOKa3aTeNIbHbIE  PACCYXKICHUS
B XOJI€ peIlIeHUs 3a/1a4;

— BIIAQJICHHE CTaHIAPTHBIMH
npueMaMu peneHus
palroHaIbHBIX u
UppaLrOHAIbHBIX,
MOKa3aTeNbHBIX, CTENEHHBIX,
TPUTOHOMETPUIECKUX

YpaBHEHUH M HEPAaBEHCTB, UX
CHCTEM; WCIIOJIb30BaHME
TOTOBBIX KOMITBIOTEPHBIX
porpaMMm, B TOM 4YHUCIE IS
IIONCKA IIyTH

WJTIOCTpalun

pemieHuss U
peleHus

YpaBHEHUH U HEPABEHCTB;

—  BIAJCHHE OCHOBHBIMHU

MOHATUSIMU O IUIOCKHX |

MPOCTPAHCTBEHHBIX

reoMeTpuYecKux (Qurypax, ux

OCHOBHBIX CBOMCTBAX;

Cdopmuposasuiuecs
cHCTeMaTHYeCKHe BJIaJeHUsI
METOJaMHU  JIOKa3aTelbCTB U
ITOPUTMOB PELICHHs, YMCHUE
WX TPUMEHSTh, TMPOBOIUTH
JIOKa3aTeNbHBIE  PACcCyXICHUS
B XOJI€ pellIeHMs 3a/ay;
CTaHJApTHBIMH npueMamMu
pelIeHHs  paluOHAIBHBIX U
WppalrOHaIbHBIX,
MOKA3aTeNbHBIX, CTENEHHBIX,
TPUTOHOMETPHUUECKUX
YPaBHEHHH M HEPaBEHCTB, HMX
CHCTEM; UCTIOJIb30BaHHE
TOTOBBIX KOMITBIOTEPHBIX
nporpamMM, B TOM YHCIIE IS
MOWCKAa TYTH pEUICHUS W
WLTIOCTPAUH perIeHus
ypaBHEHUH U HEPABEHCTB;
OCHOBHBIMH  TOHSTHSIMA O
TUTIOCKUX W TIPOCTPAHCTBEHHBIX
reOMETPHYECCKUX (PUTYpax, UX

OCHOBHBIX CBOMCTBAX;

YPOBCHB BJIAaJICHUA
METOAAMM [J0Ka3aTCJIbCTB H

AITOPUTMOB pereHus,
YyMEHHE WX  MPUMEHSTb,
MIPOBOJIUTh  JI0Ka3aTelIbHEBIC
paccyXaeHus B xX0J1e
pelieHus 3a1ay;

CTaHAAPTHBIMH nprueMaMu

pEIIEHus] palMOHAIBHBIX H
HppalMOHATbHBIX,
MTOKAa3aTENBHBIX, CTENECHHBIX,
TPUTOHOMETPUUIECKUX
YPaBHEHUH M HEPABEHCTB, UX
CHCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX
IporpamMmM, B TOM YHCIE I
MoWcKa MyTH peUIeHus |
WJUTIOCTPALAN pemeHus
YpaBHEHUI U HEPABEHCTB;

OCHOBHBIMH IIOHATHAMHU O

IIJIOCKUX u
MIPOCTPAHCTBEHHBIX
reoMeTpudecknx  Qurypax,

HUX OCHOBHBIX CBOﬁCTBaX;

T1-T18,
3 (1-14)

T — mecmosvie 3a0anus, 113 — npakmuuecxue 3a0anus

2 Tunosble KOHTPOJIbBHBIC 3aJJaHMsl HJIU HHBIC MaTepualbl, HeOﬁXOI[HMbIe IJIs

OLCHKHU 3HAHUI, yMEHHH, HABBIKOB U (MJIH) ONBITA AEATEJbHOCTH, XaPAKTEPU3YIOLIMX
JTansl (OPMHPOBAHNS KOMIIETEHINI B IpoIecce 0CBOCHNs 00pa30BaTe/IbHON MPOrpaMMbl

TecToBBIC 3aMaHNA:

1 cemecTp

Tecrt 1 «IloBTOpeHHE Kypca MATEMATHKH OCHOBHOM HIKOJIbI»

1 5
1. 3nauenwne Beipaxenns (0,25+7 — + —):109 + lﬁ

a)2 0)1 B4 1)3

1 Bapuanr.

6 3

paBHO

2. YKaxuTe KOpeHb (M1 KOPHH, €CIIH X HECKOJIbKO) YpaBHEHHUS:

1)2x%-32=0
a)0;16 06)0;4 B)4;-4 T1)2;-2
2)3x*-x=0

1 1
a)3;1 6)0;§ B)3;0 r)§;1

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

a)4;3;2 0)3; 2;1 B)0;1;2 10;2;3

4)5(x—2)=Tx + 16




a)-11 6)12 B)-13 )14
5)£=1,2
X

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

3. VYkaxure PCUICHUEC KaXXA0I'0 N3 HCPABCHCTB!
1)4(7 —2x) <3(4x—-2)
a)[1,7;+¢(  6) [2,3;+%0(  B) (-00;1,7] r) (-0;2,3]
2)3x*-7x+2 <0

1 . . 1
Q) (03] U2+l 6m)(w;1] 1) [552]

4—x*
2x—3
a) (-00;1,5] U [2; 406 6) (-00;—2)U(1,5; 24 B) (-2; 1,5)U(2;+00) 1) (00 ;—2) U (2; +000,

3) >0

4. PenieHreM CHUCTEMBI YpaBHEHUI
xX+y’=10
xX—y=2
SIBJISIFOTCSI APbI YUCEI:
a) (2;1); (-1; -2) 6) (1;3); -1;-3)  B)(3s1); (-1;-3) 1) (3:4); (-3;-4)

2 Bapuasr.

4 104
+3= - —): +2—
1. 3HadyeHne BhIpaXKEHUS 0,2 +3 73 ):226+2 105 paBHO

)2 6)1 B4 )3

2. YKaxuTe KOpeHb (MU KOPHH, €CIIH UX HECKOJIbKO) YPaBHEHHUS:

1)3x%-27=0
a)3;-3 6)0;3 B9 -9 109
2)2x*-x=0
1 1 1
. 2. .= 1:=
a)2;0  0) 2,2 B) 0; > r) S
3) x2-x%-2x=0

a)3;2;-1 ©0)0; 2;,—-1 8)0;3;2 1)0;1;2
4)3(x —4) = 8x +3
a)-3 0)-2 B3 12

5)§= 150
X
2)0,01  6) 100 B)10  1)0,1

3. VKaxure peueHne Kaxxaoro 3 HepaBeHCTB:
1) 23— x)<12-5x
a) (-00;—2]6) (-0 ; 3] B) (-00; 2] r) [3; +¢
2)2x*-5x-3 >0

a) (—oo;—%] U [3; +0046) (-00;—1] U [6; +00 B) [~

53¢ r) [—1;6]

24—6x
) erg <0
a) (-00;—4,510(-2;2) 6) (-00;—4,5]1U[2; +90(B) (-4,5; -2) U (2 ;400) 1) (-00;—4,5) U (-2;

+00¢6



2 2_
4. PerieHreM CHCTEMBI YpaBHECHU x+y =17
y-3x=1

a) (-1;4); (-1,6; 3,8) 0) (1;4); (-1,6; -3,8)  B) (1;-4); (1,6; 3,8) r) (4;1); (3,8; 1,6)

SABJIAIOTCA IMapbl YUCEII:

3 Bapuasr.

1 11
1. 3HaueHMEe BBIpaXKEHNS (E -575+ g): 55 - ISE paBHO:

a) 12 6)- 16 B) 18 r) -14

2. YKaxxuTe KOpeHb (MM KOPHH, €CJIM UX HECKOJIBKO) YPaBHEHHUS:
1)4x*64=0

a)0;4 06)0;16 B) 2; -2 r)4; -4
2)7x*-x=0

a)l;7 6) 0,7 B) 0; % r)0;—7

3) x*+ 3 x> 4x=0

a)0;1;-4 06)0;, —1;2 B)1;3;-2 r)0;—-¢62;3
4)4(x-3)=9x+ 13
a)3 0)4 B)-5 r)—2
522~ 150
X
)10 6)0,1 B) 0.01 r) 100

3. Vkaxure peleHne Kaxxaoro 3 HepaBeHCTB:
1) 22-3x)=32x-1)
a) (-00,%1 0) (%ﬁooé B) (-°°;1—72] r) [g; +00¢,
2)3x%-5x-2<0
1 1 . 1 .
a)[—2;§] 0) (=31 Ul +xc ) (-00;=2] Ulgitee 1) [—=52]

X +5x
2—8x

3) >0

) (50,-5) U (0 ) 6) (0;-5] U/ [0; +o0im) (-S;O)U(%;wo) 1) (000) U (2 o0l

x+y’=13
x-2y=-—1

4. PerieHHEM CHCTEMBI YPaBHEHUI

SIBJISIFOTCS TIAPBI YUCEL:
a) (1;4); (-2,4;-3,6)  0)(3;2);(-:3.4;-1.2)  B)(3:4);(-24:-42)  1)(2:3); (-1,2;-3,4)

4 Bapuasr.

5 2 1
1.3HaueHue BBIpAKECHMUS (7 -95+ §): 341 + 25 paBHO

a) 2 0)4 B) 0 r)-2
2. YKaxuTe KOpeHb (WJIN KOPHHU, €CITH X HECKOJIbKO) YPaBHEHHUS:
1)5x%-125=0
a) 25;-25 0) 0; 25 B) 5; -5 r)0;5

2)4x*-x=0



a)l; % 0) 1;4 B)4; 0 r)O;%
3) x3+ 7 x2+ 10x=0
a)-4;-1;0 6)-5, —2;0 B)-1;0; 2 r)—3;0;4
4)7(x-2)=5x+12
a) 15 0)-9 B) 11 r) 13
5)E= 1,6
X
a)100 6) 10 B) 0.1 r) 0,01

3. YKakHTe pelIeHne KaKI0T0 U3 HEPABEHCTB:
1) 52— x)<7x-26
a) [3;+00¢ 0) (-00; 1] B) (-0;3] 1) [5;+00¢
2)2x*-7x-4>0

-1 1 . 1 . 1
2) [ 54] 6) (i) Ul2itool B (20;—] U4+l 1) [552]3)
x2+10x<0
2—5x

2) (-10; ow(%:m) 6) (<0;-10] U [0: ) (-w;O)U(§;+°°) ) (0:5) U (10; +oo

*+y’=25
x-y=1

L] X
4. PemenneM cucteMbl ypaBHCHI/II/I[

SABJIAKOTCA HapBI YqUCCII.
a) (-4; 3); (4, -3) 0) (5;3); (-3;-5) B) (4, 1); (-1;-4) 1)(4;3),(-3;-4

Tect 2 mo Teme: «CTeneHu U KOPHUY

1. Bsuucure g>g.
D q°
2) a°
3) a'

4) g'®
8

2. Beruucoure—;.
a

) @
2) all
3) a®

3. a Y“Buuuciume 9*37%
1) 27
2) 3
3) 1
4) 81
4. Cpasnure uncna 0,2 >y0,2 .
1) <
2) >
3) =
4) He cpaBHUTH
5. Kak Ha3biBaercs rpaduk GpyHKIEN y = 2 x°—3?
1) rumepbomna



2) mapabona
3) mpsimas
4) kyOuueckas napaboia
6. Ympocture BbIpaxkeHne3 3% % 3°.

1) 32 X +5
2) xS
3) xS
4) 3x+5
7. Uemy paBHO {l/?
1 3"
2) 3*"
3) 3°
4 3"
8. Beruaucoute i‘/@
1) 7
2) 49
3) 49°
4) 49°
9. Haiigute 3HaueHue BLIpameHH;ﬁ‘/ E*%/ ?.
1) 32
2) 16
3) 2
4) 64
10.Boranciute 3 —27.
1) -27
2) HeT penieHun
3) -3
11. TIpw KaKUX 3HAYCHHSIX X HMEET 3HAYCHHE BHIPAKEHHE 3 X — 5.
1) x<5
2) x>5
3) x=5 4) mpu MOOBIX X

12. Pemmre ypaBHEHHE x3:216.

1) +6
2) 8
3) 6
4) -6
2
13. 3amumwre ¢ MOMOIIBIO0 3HAKa KOPHS a’
nid
2 Jd
3) Va
4) ¥a

Tect 3 no Teme: «Jlorapugm. CpoiicTBa jJjorapupmMoB»

1. Beruucaure log, 16.
1) 16
2) 2



3) 1
4) 4
2. Boraucnure log; 3.
13
2) 0
3) 1
4) 2
1

3. Beruncnure log; 9.
1) 2

2) -2

3) 1

4) 3

logs 16
4. Bprauciure 5 .

1) 5
2) 2
3) 16
4 1

3logg 2
5. Brrauciure 3 .

1)3

2)2

3)8

4)9

6. Haiigure X, ecnu logx 36 = 2.
1)6

2)2

3) 36

4) 64

7. Beruncaure log,2 logs 81.

1) 81

2) 2

3) 4

4)3

8. Brrauciure logi, 2 + log» 72.
1) 2

2) 3

31

4) 12

9. Bwruucaure logs 75 — logs 3.
1) 2

2) 1

3)5

4)3

10.Yemy paBHo log,b + log.c?
1) log.(b+c)

2) log, (b-¢)

3) log, bc
b

4) log.c
11. Ha3oBute o0acth onpeaencuus GyHKIuM y = logs (x - 2).
1) (0; )



2) (1;+ )
3) (-o0s1)
4) (- 00; + 0)
12. Pemmre ypaBHeHue log, x = - 2.
1) 4
1
2) 4
3) -2
4) -4
13. Pemure ypaBHenue logs (x +2) = 1.
D1
2)3
3) -1
4) 2
14. Pemmure HepaBeHCTBO 1g X >1.
1) x>10
2) x<10
3) x>1
4) x>0
15. Kakoe 13 MHOXKECTB SIBJIsIETCS pelleHHeM HEPaBEHCTBA
D (-o0;-1)
2) (- o0;+00)
3) (-1;+x)
4 (-1:3)

Bapuanr 2

1. Beruuciure log; 27.
1) 2
2) 1
3) 27
4) 3
2. Beraucmute logs 1.
1
2) 4
3)0

1
4) 4
3. Beruucnure logi, 4.
1) 4

2) 2

3) 2

e |

4)

logg 13
4. Brpraucnure 6 .

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

log, (x +3) < 1.



3)
4)

)
2)
3)
4)

1)
2)
3)
4)

10.

1)
2)
3)
4)

11.

1)
2)
3)
4)

12.

)
2)
3)
4)

13.

1)
2)
3)
4)

14.

1)
2)
3)
4)

15.

1)

2 I-Gg 15 3
5. Brramciure 15 .

1) 2

2) 15

3)3

4)9

6. Haiigure X, ecnu log, 4=x.
1) 4

2) -2

3)2

4) 1

7. Berancaure logs log; 8.
1) 8

2)3

2

1

Boraucnute lg 5 —lg 2.

1

7

3

10

Boraucnute logs 15 — logs 5.
1

10

3

0

Yemy pasHo log, b*?

b¥;

k

log,b

k log.b

(- 6; +0)

(5; + )

(-0 5)

(- 005 - 5)

Pemmre ypaBHenue logs x = 2.

3

36

64

6

Pemmmre ypaBHenue logs (x - 3) = 2.
28

25

2

5

Pemmre HepaBeHcTBO logs X < 2.
x<9

x<2

X <8

x<3

Kakoe 13 MHOKECTB SIBIISICTCS] pEIlICHHEM HEPaBEHCTBA
(55 + )

HazoBure obnacts onpeneneHust yHKOuH y = logos (X + 5).

log, (x-1)>2.



2) (-;5)
3) (1;+0)
4) (-o0i1)



Tect 4 no Teme: «OCHOBBI TPUTOHOMETPHI
Bapmnanr 1

1 Onpenenurte 3HaK BBIPAKEHUS COS 155°-sin 570°:
1<0
2=0
3>0
4=1
2 Borauciute sin 15
| V62
4

3

I\J|®M|®

40

3 HaiinuTe 3HaueHUE BBIPAXKEHUS Sin 56° - cos34’+ cos 56° -sin 34°:
10

22

3172

41

4 Berauciure cos 105
| V26

4
21
34
40
5 Beraucnure sin 150 - COS 150:
11
2172
3-1
40

2 7T . 2TT

6 Brerunciure COS E sin §
112
20
31

2
2
7 YrpocTure 2 cos’ a —cos2 A':
1-1
21/2
31
40
T
2tg§

8 Brrunciure g
1—tg’ =
9%
1 -1
21/2



31
40

. 8m
9 Haligure 3HaueHue SIN T:

14/3/2
21

3 —4/3/2
40

10 MoryT it OTHOBpEMEHHO OBITh CIIPaBEIMBEI paBeHCTBA COS A = > usina = 5;

1 0a
2 Hem

N . T
11 Haiigure 3HaueHue cosa, ecnu sina=0,6 u §<a <T:

12
2-0,8
312
40,6

12 MoryT it OTHOBPEMEHHO OBITh CIIPaBEIIMBLI paBeHCTBA [ O :g nctga= E:

1 0a
2 Hem
13 Ypocrure tg1°-tg3°-tg5°-...-tg 87" -tg 89"
12
20
31/2
41
14 Haiigure 3Ha4YEHHE COSQ, €CIU Ctg o =—3 U & - yroi 4 4eTBepTH:
12
3

270

3410

10
40
15 Yopoctute BblpakeHHe COS (a+ B)+COS (O(—B):
18cosa-cos 3
22cosa-cosf
31
4 cosa-cosf

. 21
16 Haiitu rpagycHyIo Mepy yria ?:
10
2 140°
3300°
4120°
17 Peumre sin (—30°):
10
-1

2

31
2



41
18 Peumre tg(—45°):
10
-1
°7
3—-1
4172
19 Beramcante sin 900%
10
21
30,8
4172
20 Boraucnuts cos>15° —sin® 15

RE]
2

21
=
2

40
21 Onpenenure 3HaK BeIpaskenus sin 280°:
1>0
2=0
3<0
4=1
22 Onpenenure 3HaK BBIPAKEHHUS tg 3%
1>0
2=0
3=0
4<1
23 Boruuciute sin 330°:
10
2—-1/2
30,8
41/2
24 BBIYHACIUTE Sin 150:
V2(3-1)

4
2—-1/2
V2(\3+1)

4

1

3

4%
25 Yupocturts sin 72°—sin 12°:
1172

2 cos 42°
31/8

4 cos30°

26 Yrpoctuts cos 34°+cos 26"
1 cos 4°

2 cos 42°

3v/3cos4’



4 cos30°
27 Yupoctuth COS 8 X—cos4 x:
1 cos 8x
2 Cos X
33 cos2 x
4 —2sin6 xsin2 x
Bapuanr 2

1 Onpenenure 3HaK BHIPOKEHUS (g 127°. ctg 20 1%
1<0
2=0
3>0
4=1
2 Berauciure sin 75%

V6—4/2

4
V2

7 Y&
2

V6+12
4

1

3

40

3 Haiizure 3HaueHne BoIpaXeHuUs SiN 7 -C0S —=—cos s sin l;
12 12 12 12

10

21

3172

42
4 Borunciute cos 15%

V2+6
4
21
V2-16
4
40

5 Brerauciure (cos 75° _sin 75° 2.

11

21/2

3-1

40

6 Borauciure cos” 15°—sin® 15"
11/2

20

31

PRE]
2

1

3

1—cos2a+sin2a
1+cos2a+sin2a

7 Yopocrture

1sin2a
20
3tga

4 cos2a



0
8 Brrauciure Gtg—ZSO:
1-tg~75
1—-1
243
343
40

. 5n
A9 Haiinute 3Hauenue g ——:

6
11372

24/3/3

3 -4/3/2

4 —/3/3

sina—l-

10 MoryT J1u OZHOBPEMEHHO OBITH CIIPABEAIMBBI PABEHCTBA COS O =

1 0a
2 Hem

o . Tt
11 Haiiaute 3nadenue tga, ecnu sina=0,6 u E<O{ <T:

1 -3/4
2-0,8
3172
40,6
-1
12 MOFyT JI1 OAHOBPEMECHHO 6LITL CIIpaBCJIMBLI paBCHCTBA tg (04 :T 158 Ctg a= 2:
1 0a
2 Hem

13 Yrpocrure 1+tg” o+ —
SIn o¢

1
2 .2
Cos” oc-sin” o
20

1

2
tg-a
2 . 2
cos” oc-sin” o
41

14 Haiinure 3HaueHue sina, ecii Ctg ¢ =—3 U & - yroi 4 4eTBepTH:
12

3

15 Boraucaure sin 2 oc, ecn sin e =—0,6; 180 < oc <270":
10

20,2

30,96

41



16 Haiitu rpagycHyro Mepy yria 67°30"
I

4E7T

17 Pemure cos (—600):
1

'3
-1

2

30

41

18 Perure ctg(—300):
1

)

243

30

4-v3

19 Beruncnure COS —3 :

10

2—-1/2

31

41/2

20 Berunciauts 2 \/§sin 15°cos 15
—v3

—_
No

2
3 Y3
2
40
—13n

21 Onpenenute 3HaK BbIpaxkeHUs COS

1>0
2=0
3<0
4=1
22 Omnpenenute 3HaK BBIPAXKCHUS ctg (— 1000):
1=1
2=0
3<0
4>0

23 Brruuciure tg 5?7-[:
13

2-1/2

343

41/2



24 Borauciure cos 15%:
V2(V3-1)

—

V2(3+1)

—

3-1/2

40

25 Vmpocruts sin 20°+sin 40":
1 cos10°

2 cos 42°
31/8

4 cos 30°
26 YnpocTuthb Sin 3 a Cos a:

1

2

1 lSir14oc
2

2 %(sin4oc—sin2(x)

3sin4 o
4 %(sin4 oc+sin2 ec)

27 YupocTuTh COS 3 X COS X:
1 cos 8x

2 %(cost—cos4 X)
1
—Cos2

3 5 X

4%(cos2x+cos4x)

Tecrt S mo Teme: «PyHKIHMU»

1. Ilpu xakom 3HaueHuu x a'=1?

1)1

2)2

3)0

4) -1

2. Kakas obnacth onpezienieHds y ToKazaTeabHON QpyHKIIn?
1) (-00;+00)

2) (0;5+o0)

3) (-0;0)

4) [0;+0)

3. Kakoii xapaktep y GQyHKIUHU y = (?
1) Bo3pacraroras

2) yObiBaromas

3) mapasnnenbHa ocH X

4) mapajurenbHa OCH Y

4. Cpasuure uncna 372 u 37,

1)<

2)>

3)=

4) HEeTTb3s CPAaBHHUTH

5. Pemute ypaBHenue 3'=9



1
2)2
3)3
4) -1
1
6. Pemmmre ypaBHeHHE (JZE
11
2)2
3)-1
4)0
7. Pemure ypasHenue 100=10
11
2)2
3)0,5
4) -1
8. Pemnte HepaBeHCTBO 2" <8
Dx <2
2) x>2
3)x<3
4) x>3
9. Pemmre HepaBeHCTBO 255
1) x>5
2) x>1
3) x>2
4) x>0,5
10. Kakoif U3 HHTEpPBAJIOB SABJISACTCS pEIICHUEM paBeHCTBA 6>367
1) (=03 2]
2) (-0;2)
3)[2;+¢
4 [-2;2)

11. Pemmmute ypaBHeHue 3 =—9
12
2) -2
3) HeT KopHEH
1
4) 5
12. Pemmre ypaBHenue (,1*=10
1) 10
2) 1
3)2
4) -1
13. Haiigure obnacth 3HaueHUN GYHKIUH Y = 3%+ D

—00 ;+00]

14. Pemmrts ypaBHenue 2¥*'=2
1
2) 2
3)0
4) -1



15. Pemmts ypaBrenne 3**?=9
D1
2) 2
3) 0
4) -1

Bapuanr 2
1. Ilpu xakoM 3HaYEHUH Xa" = E?

1
2)2
3)0
4) -1
2. Kakast o0nacTh 3HaueHHS y NIOKa3aTeIbHON (QYHKIUH?
1) (-00;+00)
2) (05+0)
3) (-00)
4) [0;+0)
3. Kakoii xapakrep y QyHKIUHU y = (?
1) Bo3pacraromas
2) yObIBatorias
3) mapayienbHa OCH X
4) mapajrenbHa OCH y
4. Cpasrure uncna 0,2 2 u 0,2 >,
1)<
2)>
3)=
4) Henb3sl CPaBHUTH
5. Pemmre ypaBHeHue 4*=16
11
2)2
3)3
4) -1

o1

6. Pemnre ypaBHEeHHE <,=§
11
2)2
3)-1
40
7. Petnte ypaBHeHue 25%=5
1
2)2
3)0,5
4) -1
8. Pemnre HepaBEeHCTBO 3°>27
x <2
2) x>2
3)x<3
4) x>3
9. Pernte HepaBeHCTBO 9% >(,3
1) x>5
2) x>1



3)x>2
4) x>0,5

10. Pemmre ypaBnenue (,01°=1

1) 10

2) 1

3)0

4) -1

11. Haiigure obnactk 3HaueHU GyHKIUH y = 3% —2

12. Pemmts ypaBHenne 3¥*'=3
01

2) 2

3) 0

4) -1

13. Pemmrts ypaBHenue 4**=16
01

2) 2

3) 0

4) -1



2 cemecTp

Tect 6 mo Teme «IIpou3BOIHAS MHOTOYJIEHA M CTENIEHW
1 Bapuanr

1. 3nauenue npou3BoAHON QyHKIMH y(X) =3X — 7 Ipu X = 2 paBHO

a)7 0) -7 B) 3 r) -4
4 3 2
2. 3HaveHue Npou3BOAHON PyHKIMU y(X)=5x -6x +7x -8x+ 9 mpu x =0 paBHO
a)-8 6) 6 B) 9 r)8
7 U3

2
3. 3HaveHue NPOU3BOIHON QYHKIUIY(X) =X7— %+ 5x npu x =1 paBHO

a)5 0)2 B) 4 r) 10

1
5 =
4. 3Havenue nMpou3BoAHON QyHKIMHU y(X) =X + 4xXmpu X = 4 paBHO
a) 4 0)4,5 B) 5 r) 5,5

5 _
5. 3naueHne Npou3BoAHON QyHKUMUY(X) = 3X - 2\/ Xmpu X = 1 paBHO
a)-5 0)5 B) 1 r)7

1 2
6. 3HaveHHnEe MPOU3BOIHON QYHKIIUNY(X) = 9x mnpu x =-1 paBHO

a) -8 0) -9 B) 10 r) 17
2
7. Kopuem ypaBHenus y'(x) = 0, ecnu y(X) = 3x - X + 7 SABASCTCSA YHUCIIO:
1 1
a) 5 6) 3 g) 6 r)2

2 2
8. Kopuem ypaBuenns f'(x) = g'(x), ecmm f(x) =x +4; g(X)=2x + 06X — 5 gBusercs 4ucio:
a)-3 0)2 B) -4 r)3

1 1
: _ 23,3+ 2,2
9. Kopusamu ypasaermsf (x) +4 =0, ecmu f(x) = 2 x + ¢ X - 6X + 3 ABIAIOTCS YnCHa:
a)l;2 0)-2;1 B)2;3 r)-1;2
1

1
, 4.4 § 3 2
10. Kopusimu ypaBaenus £'(x) -3 =0, ecmu f(x) = Fx - 2 x -x + 3x + 2 gaBustorcs 9ucna:
a)0;1;2 0)-2;0;1 B)1;2;3 r)-1;0; 2
2 Bapuant
1. 3nauenne mpou3BoAHON PyHKIMH Y(X) =9x + Stipu X = 5 paBHO
a)9 0)5 B) 14 r)4
4 3 2
2. 3Havenue npou3BoAHON PyHkumu y(X) =3x +5x - 10x + 6x - lmpu x = 0 paBHO
a)-10 0)1 B) 6 r)5
6 5
2
3. 3HaueHne MPOU3BOAHON QYHKINH Y(X) = %_XE +4x mpu x = 1 paBHO
a) 8 0) 4 B) -4 r)3

1
5 -
4. 3HaueHMe MPON3BOAHON PYHKIHHU y(X) =X + SXmpu x = - 4 paBHO

a)6 0) -4,5 B) 5 r) 4,5
5 _
5.3HaueHne MponM3BOAHON GyHKIHHK y(X) =7x + 2\/ Xmpu x = 1 paBHO
a)9 0) 15 B) 5 r) 14
1

2
6. 3HauCHHE NPOU3BONHON QYHKIHMH y(X) =5 X -, Tpi X = -1 paBHO

a) 9 6) -9 B) 4 r)5



2
7. Kopuem ypaBHerus y'(x) =0, ecnmu y(X) = 6X - X SBISETCS YUCIIO:

1 1
a) 6 6) 5 ) 12 e

2 2
8. Kopuewm ypasaenus f'(x) =g’'(x), ecnmm f(x) = 10x +2x; g(x)=6,5x -12x+1
SIBJISICTCS YUCIIO:

a) -2 0)4 B) 2 r)-3
1
2 3 2
9. Kopusamu ypasuenwus f'(x) - 3 =0, eciu f(x) = 3 x”-2x" + 6x - 10sBAsTOTCS WHCHA:
a)-1;3 0)1;5 B) -3; 4 r)1;3
1
, 4.4 2
10. Kopusimu ypaBaenus f'(x) +7 =0, ecim f(x) = ¥ x - 24,5 X - 7XABIAIOTCA YUCHA:
a)2;3;9 0)0;7,-7 B)1;3;7 r)0;3;-3

Tect 7 no Teme: «IIpousBogHasi npou3BeJeHUS U YACTHOT0»

1 Bapuanr.

2
1. Bee pemenns HepaBencTsa f'(x) < 0, ecnu f(x) =4x — 3x , 00pa3yroT MHOXKECTBO:

e I N T I 4
—;+0© — ;4 —00; = —00,; —
a)4 0) 3 B) 3 r) 4

. 3 2
2. Bce pemienust HepaBeHcTBa f'(x) ¢ 0, ecnm f(x) =x +3x - 45X, 00pa3yroT MHOXKECTBO:

0758 g lmw3lulsre)  35] ) (o0 -5]U[3; 4]
3. 3HaueHne NPOU3BOAHON QYHKLINH Y(X) = 24/ x- % B Touke x0= 1 paBHO

13 15 3
a) 18 6) 16 B) 4 r-4

4. 3naueHue nMpou3BoHON GyHKIMH y(X) = — B Touke X0 =1 paBHO
X

a)-2 0) 4 B) -3 r) 1
53HadeHune Mpou3BOTHON (HYHKITNH Y(X) =%/X4B touke X0= -1 paBHO
3 3 4 4
a) 4 6)-4 B) -3 r) 3
6. Ecmm y(x) = (17x - 2) (18 - X2 ), Toy’(0) paBHO
a) -36 0) 34 B) 306 r)312
7. Kopens ypaBuenns: f'(x) - g'(x) =0, ecimm f(x) = x2 +4; g(x)=(x+ 1) (4x + 3); paBeH
6 3 ) 1
a) 7 6)-4 g)-6 r)-16
. x+3
8. 3HaueHne NPOU3BOAHON QYHKINH Y(X) = ~—3 B TOuKe x0= 4 paBHo
a) 14 0) -9 B) 12 r)-11

2
9. Kopusimu ypaBHenust y'(x) = 0, eciu y(x) =X +f’
X+

SIBJIAKOTCA YHCJIa

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

2
—2x+

10. Ecim y(x) =M Toy'(-2) paBHO
X +x+4



32 11 12 11
a) 35 5)-37 5) 35 r 12

2 BapuaHt

2
. Bce pemenust HepaBernctsa f'(x) > 0, ecim f(x) = 6x — 2x , 00pa3yr0T MHOXECTBO:

ST N L B ) B
a) 3 0) 3 B) 3 r)(_OO)LS)

. 3 2
2. Bee pemenns HepaBeHncTBa f(x) ¢ 0, ecimu f(x) =2x  + 3x - 36X, 00pa3yrOT MHOKECTBO:

o =32 g lre2duBe) 28] (e -3]U[2 )

—_

— 2
3. 3HaueHne MPOU3BOAHON QYHKINH Y(X) = 4/ x- ~ B TouKe x0=9 paBHo

2 56 5 2
a) 17 6) 81 B) / r) 12

4. 3navenue npou3BoAHON QyHKIMHK y(X) = —5 B Touke X0= 1 paBHO
X

a) 4 0) -3 B) 1 r)-2
.
5. 3HaueHHe NPOU3BOAHON GYHKIUH Y(X) = \/XS B Touke X0 = 16 paBHO
a) 2,5 0) 12,5 B) 5 r) 3,5
2
6. Ecmm y(x) = (9x - 5) 3x +7), T0 y'(0) paBHO
a) 27 0) -35 B) 63 r)-15
2
7. Kopensb ypasaenus f'(x) - g'(x) =0, ecnmu f(x) =x - 1; g(x) = (x - 2) (3x + 4); paBeH
a) 0,106)-0,2 B) -0,3 r) 0,5
8. 3HadeHne MPOU3BOIHON QYHKITHH y(X) = x+_2 B Touke X0= -1 paBHO
a)7 0) 2 B) -3 r)9
X' +24
9. Kopusmu ypasaenus y'(x) = 0, ecnu y(x) = SIBJISIFOTCS YHACTIA
a)-3;1 0) -6; 4 B)-1;3 r)-4;6
2
10. Ecn y(x) = %, 10 y'(-2) paBHO
3 4 =l 2
a) 211 6) 19 p) 116 r) 29

Tect 8 mo Teme: «IIpon3BoaHasi TPUrOHOMeTPpHYeCKUX GYHKIMI U MPOU3BOAHASA CJI0KHON (PYHKIUAMI
1 Bapuasr.

Tt
1. 3nauenne mpou3BoAHON PyHKIMH Y(X) = 2sinX B Touke X0 = 3 paBHO
a)2 0)1 B) 1,5 r)0
51
2. 3HayeHMe MPOU3BOIHON (YHKINHU Y(X) = COsX — 4X B Touke X0 6 paBHO
a)-4,5 0) 2,5 B) -1.5 r) 3,5
Tt

3. 3HaveHue Mpou3BOAHOM GyHKIMH Y(X) =2 — 3tgx B Touke X0 — 6 paBHO
a) -2 6)-3 B) -1 r)-4



T

4. 3naueHue MPOU3BOAHON QYHKINH y(X) =5 + 6¢tgx B TOUKE x0: 4 paBHO
a)-12 0) 11 B) 12 r)-10
5. Bce pemenus ypaBaenus f'(x) = 0, eciu f(x) = 3sinx — 2 onpeaensirorcst popmynoi

nTl TT
—+7n,n —+7mn,n€
a)(-1) 6 €z 6)- 2 Z
E+7m,n€ £+27m,n€
B) 2 Z r+ 3 Z

6. 3HaueHre MPOU3BOIHON QYHKIUH y(X) = sindxcosx + cos4xsinx

B TouKe X0 = 0 paBHO
a)3 0) -4 B) 5 r)-2
X

X
7. 3HaueHue MPOU3BOIHON QYHKIHH y(X) =2sin 2 cos2 B TouKe X0 27T paBHO

a)2 0)1 B) 3 r)0
9 =
8. 3HaueHHe MPOU3BOAHOM clokHON pyHkuuu: f(x) = (3x - 4) B Touke X0 1 paBHO
a) 36 0) 25 B) 31 r) 27
Tt
2 =5
9. 3HavyeHHe TPOM3BOIHOM CIOKHOM QyHKIMHU: f(X) =sin X - 3 B Touke X0 2 paBHO
a)l 0)0 B) 2 r)-1
10. 3HaueHnme MPOM3BOAHON croxkHOU (yHKIMH: f(X) = W B TOUKE X0: 0 paBHO
X—
a) -28 0) 21 B) -23 r) 24
2 Bapuanr.
n
1. 3HaueHMe MPon3BOAHON GyHKIMH y(X) = 4sinx B Touke X0 6 paBHO
23V 2 6) 1 w2V3 12
51
2. 3HaueHue MPOU3BOAHOM (PyHKIHH y(X) = cosX + 3X B Touke X0 6 paBHO
a) 2,5 0)2 B) 3.5 r)3
Tt

3. 3naveHne Npou3BoAHON GyHKIHH Y(X) =1 — 2tgx B Touke X0 4 paBHO

a) -2 0)1 B) 2 r) -4
51
4. 3naueHue MPOU3BOAHOM ByHKIMH y(X) =4 + Sctgx B Touke X0 paBHO
a) -30 6) 10 B) 5 r) -20
5. Bce pemenns ypasaenusf (x) = 0, eciu f(x) = 4cosx + 2X onpenestores GopMyIIoi
T n1 n
a) 2 +mn,n€Z 6)(-1) 6 €z

T
"“_+nn,n€Z
B) (-1) 3 r)7‘[+27'[l’l,l’l€Z
6. 3HaueHHe MPOU3BOIHON YHKIUH Y(X) = cos5xcos3x + sinSxsin3x
Tt

B Touke X0 4 paBHO
a) -1 6) 1,5 B) -2 r)2,5



7. 3HaveHue MPou3BOAHON QyHKIHH y(X) =2sin2xcos2x B Touke X0 = 0 paBHO:
a)4 0) 0,5 B) 2 r) 4,5

10 =
8. 3HaueHHe MPOU3BOAHOM cloxHOU GyHKuuu: f(x) = (5x +4) B Touke X0 - 1 paBHO
a) -40 0) 20 B) -50 r) 30

2 =
9. 3HaueHne MPOM3BOIHOM cI0kHON QyHKImK: f(X) =2 + cos x B Touke X0 7T paBHO
a) -1 0)1 B) 2,5 ro0

10. 3naveHune MPOU3BOIHON CIOXKHON QyHKIMH: f(X) = ( 6x—1 )12

B Touke X0 0 paBHO
a) -72 6) 72 B) -20 r) -40

Tect 9 o Teme: «Ilpon3BoaHast H ee IPUMEHEHHE)

Bapuanr — 1

1 3 2 2
=—_x"—x"—-=
Y73 3

1. Haumenbiee 3HaueHne QyHKINU Ha oTpe3ke [-1;1] paBHO

1)-4/3; 2)-2; 3)0; 4)-2/3.
=4 x— 2
2. HauGonbiuee 3HaueHue QyHKINN Yy=4aX=X orpeske [0;1] paBHO

1) 0; 2)-2;  3)4; 4)3.
3. Haiinure yrioBoi ko3 pHUIMEHT KacaTeIbHO!, MPOBENEHHBIN K TpaduKy (PpyHKIIUU
—v4 0.3
f(X)—X 2X +3X+1BeFOTqueca6cuHccoﬁXz1
1) 2; 2) 3; 3) 1; 4) -2.
— 2
4.Haiinute yrinoBoi ko3¢ GUIMEHT KacaTelbHOM, TPOBEICHHBIN K rpaduKy QyHKINN f ( X ) =x"+Inx B

ero Touke ¢ abemiccoit X = 1
1) 2; 2) 3; 3) 1; 4) 4.
— 2
5. Mana hyHKIUS y - 5 + 4 X— 3 X , HallJIUTe KOOPAUHATHI TOYKH €€ rpaduka, B KOTOPO#l yriioBoi

KOA(PUIMEHT KacaTeJIbHOU K HEMY PaBEH k=5
(é.z) (1.1) (5._&) (19)
1)24;2)24;3)2 4;4)24'

— 2
6.lana QyHKIMS y= 3 - 3 X=2Xx , HATUTe KOOPJMHATHI TOUKH €€ rpadrka, B KOTOPOH YIIIOBOi
k03 pUIMEeHT KacaTeNbHON K HEMY paBeH k=5
1)(2;1) 2)(2;0) 3)(_2;1) 4)(1;2).
7.HaiimuTe yrioBoi kodhdUIIHEHT KacaTeIbHOM, MPOBEACHHBIN K TpaduKy QyHKIIIHI

f(X)ZCOSX+351H2X B ero Touxe ¢ abemmccoin X =0
1) 2; 2) 6; 3) 3; 4)-1.

b 2 b

8.Haiigure yrinoBoit koadduimeHT kacaTebHON, MPOBEACHHBIHN K TpaduKy QYHKIUH

I
f(X)—X 2X"+4x 1BerOTquec2160111/1000171 x=1
1) 3; 2) 2; 3) 1; 4) 2.



9.Teno JABHXXCTCA 110 HpHMOﬁ TakK, 4TO PaCCTOAHUC S OT HaYaIbHOH TOYKHM U3MEHSICTCS 1O 3aKOHY:

S=1-2t+3¢> i
- (M), e € - Bpems nBukeHus B cekyHaax. Haliure ckopocTh Tesa yepes 2 ¢ nociie Havana

JIBHIKCHHSL.
1) 5wm/c; 2) 11 m/c; 3) 15 m/c; 4) 10 m/c.

_ .3 2 _
10.Touka JABHUXKCHUSA HpHMOHHHeﬁHa 110 3aKOHY S_ t - 4 t + ]‘0 t+ 1 , TOrga yCKOpCHUC B TOUKE (= 1
1)-8; 2) 0; 3)1; 4y -2.

Tect 10 mo Teme: «IlepBoodpasHas m HHTerpan»

1.  Omnpenenure GyHKIUIO, It KOTOPOit F(x) = x* — sin2x — 1 sBIsieTcs mepBo0OpasHO:

x> 1 x> 1

—+C0s2x+X = —+=
) fx)= 3 © 2) f(x) = 2x — 2cos2x; 3) f(x)=2x +2 cos2x; 4)f(x)= 3 2 cos2x +x.
2. Haiinute nepeoobpasuyio ais Gpynkiuu. F (x) = 4x°+ cosx
1) F(x) =12x*—sinx +¢; 2) F(x) =4x’+sinx +¢; 3)F(x)=x"—sinx + ¢; 4) F(x) =x*+ sinx + c.
3. Jna pyukuuu f(x) = x* Haliure nepBooOpasHyo F, NprHUMAIOILYO 331aHHOE 3HaUEHKE B 33[aHHOM TOUKE
F-1)=2

3 3 3
X ol o1 X1 X _51

) F=3 3, 2)Fx=2+ 3; 3) Fx=-3 3; 4 Fn=3 3.

4. Touka JABMXKETCS MO NPSIMOM TaK, 4TO €& CKOPOCTh B MOMEHT BpeMeHH t paBHa V (t) = t + t*. Haiijure myTs,

TIPOUIEHHBIN TOYKOM 3a BpeMs OT 1 110 3 CeK, €CIM CKOPOCTh U3MEPSIETCS B M /CEK. 1) 18 m;
1 1
2) 123w 3) 173 m 4) 20 wm.
n
6
° i — — —
2
5. Beramcmure 0 COS X 1) 6\/3 ; 2) 6; 3) 2\/3 ;4 3\/3 .
6. Haiigure miomans KpUBOJIMHEHHOM Tpalelny, OrPAHMYEHHOM TMHUAMA Y= — X +3 u y =0

1) 4\/5; 2) 6\/5; 3) 9¢§; 4) 8\/5.

_ 1
7. Haiinute omans GUrypsl, OrpaHUUYEHHON THHUSMH Y = \/X u y= 2%
1 2 2
1) 2; 2) 13; 3) 23; 4 13,
8. Bsrumcaunte mwiomans GUrypel, orpaHUYEeHHOM rpadukoM GyHKIME y = 2 — X%, KacaTeJIbHON K 5TOMY
rpaduky B ero Touke ¢ abcruccoi X = - 1 u npsmoit x =0

2 1 1 1
1 13; 2) 23; 3) 3, 4 13.
4
f4xdx

9. Bbruucnure 2

10. Haiinute cymmy abcruce Touek nepecedenus rpadukoB pyHkoun y = (x — 1)(X + 2) u e€ nepBooOpa3HOH,
€CITH OJIHA M3 OTHX TOUCK HAXOJMUTCS HA OCH OPAMHAT.

11. Haiimute Ty miepBoodpasnyro pynakauu f(x) =3x — 1, mist kotopoii ypaBHeHue F(x) =5 umeer
€IMHCTBEHHBII KOPEHB.

Tect 11 no Teme «Iloka3aTeabHbIe ypaBHEHU
1 Bapuant
KopHsaMH ypaBHEHHI ABIAIOTCS YNCIA:



1.5 =25

a)5 0)2 B) 3 r)4
1
2.3"=—
377
a)-3 0) -9 B) 9 r)3
3.4/7°=49
1 1
a) Z 6) E B) 4 F) 2
4.4%=8
a) 1,5 0)2 B) 3 r) 2,5
5.1,37%=1
a)-2;0 0) 1;2 B) -1;2 r) 0;2
1
6.5% 125=—
> 5
a)-2 0) -4 B) 1 r)2
7.2°%:16=4
a)3 0) 6 B) 4 r)2
1
1-x — _—
827 =81
1 3 1 2
a) 35 6) 21 B) 2§ F) 1§
9. 5X+1 + 5X + 5X*l =31
a)2 0)1 B) -1 r) -2
10 5x2—15 — 25x
a) 3;5 0) 3;-5 B) -3;-5 r)-3;5
11.7-49*+ 5-14*=2- 4"
a) 0,5 0) -0,5 B) 1 r)-1
2 Bapuant

KopHsaMu ypaBHEeHHH SBIISIFOTCS YHCTIA!

1.3"=9
a)3 0) 27 B) 9 r)2
-
2.2%= 3
a)-3 0)4 B) -4 r) -2
3.4/5*=25
1 1
a) 2 6) 4 B)Z F) E
4.36*=216
2 1 3 1
a) 3 0) 3 B) 5 N5
5. 2’1x2+5x:1
a) 0;5 0)-1;5 B) 1;-5 r)-5;0
g _ L
6.3%27= 3
a) -4 0)-3 B) -2 r) -1
7.4°:64=16

a) -1 6) 1 B) -2 r)2



8.36216°" =1

a) - % 0) % B) —% T) %
9.7*2 147 =5
a)l 0)3 B) -3 r)-1
10. 3¢ 4 =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)-0,5
3 Bapuant
KopHsiMu ypaBHEHUI SBIISIOTCS YUCA:
1.4"=16
a) 4 0)8 B) 2 r) 1
gL
125
a) 3 0)-3 B) 4 r)-2
3.0 =4
a) 4 0) 2 B)% T) %
4.9%=27
a) % 0) % B) % r) %
5 3’2x276x -1
a) -6;0 0) 1;6 B) 0;6 r)-1;6
6.2 16=4
a) - % 0) - % B) % T) %
7.6°:216 =36
a) 1,5 0) 0,5 B) 3,5 r) 2,5
8.9-g11 %= py2x
a) 0 0) 1 B) 2 r) —1
9. 2x+3 + 2x+1 _ 7,2x =48
a)3 0) 4 B) 2 r)-3
10.0,1°* % =100
a) -2;3 0) 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 mo Teme PenreHne TpUroHoMeTpUYeCKUX YPaBHEHUIA
1 Bapuant
1. Bee penienus ypaBuenus 2 cosx — 1 = 0 onpenenstorcs GopMyJIoii;
T 42
a)d:3 +27Tn;nE€ Z 6)d:6 TTn;n € Z;
B) (—1)'"+7Tmn€Z 1)(—1)"Tmn€< Z;

2. Bee pernenus ypaBHEHHS sin’X — 6 sinx + 5 = 0 onpeensroTcs GpopMyIIoii:



a)37n+2n;n€Z; 6)(—1)"%+”n;n62;

B)(—l)n%-kﬁn; nEzZ; r) %+2n; nEZz;

3. Bee peliieHust ypaBHEHHS Sinx - v/ 3cosx = 0 OTIPEACTSIOTCS (POPMYIIOH:

Tt T .
= —+i

a)-3 +7Tn;n € Z; 6)6 én;n € Z;
7T A

B) 3 +7Tn; n€7Z; r) - 4+7Tn;n€Z;

4. Bee pelenus ypaBHeHHs 2 cos” x — 5 sinx + 1 = 0 onpenensrorcs hopMyIoii:
moo2n W Tl

T -r (—1) 4
a)ﬂ:3 + 3 ;n€ Z; 0) 6 7n;ne Z;
Tt
52 (=1)
B) £ tn;n € Z; T) +7Tn;n € Z

5. Bce penieHust ypaBHEeHUS 3 sin’x + cos’x = 2 sin 2x OTIPEICISIFOTCST (hOPMYIIOH:

m 1
a) ZJr”n;nE Z; arctg§+7Tk;k€Z;

T,
0) €+G7Tn;n€ Z; arctgd+7Tk;k €Z;

T
B)Z-i-”n;ne Z; arctg2 + Tk, k €7;

T 1
r)—z-i-”n;nGZ; arctgi-i-”k;kez;

: 1.
6. Bee pewenus ypasaenus 6sin’x + =sin2x — cos’x = 2 onpenensrorcs GopMyioi:

2

3
a)-%+”n;n€ Z; arctgz+7Tk;k€Z;

T,
0) g+(J7Tn;ne Z; arctgd+7Tk; k€7
T
B)Z+7Tn;n€Z; arctg2 + 7tk; k €7;

T 1
r)-z-i-”n;neZ; arctg§+7Tk;kGZ;

2 BapuaHTt
1. Bce penienus ypaBHenus 2 cosx + 1 = 0 onpenensirorcst GopMyJioit:

T T
—+2

a)d:3 +27tn; n€7Z; 6)d:6 Tpn;n<E7Z;
B)i2—3n+2n;nZ;r)(—1)”+1+Z,7Tn; nEzZ;

2. Bce pemrenus ypaBHenus sin L]°x + 3sinx - 4 = 0 onpenensrorcs GopmyIIoii:
3n

a)7+2n;n€ Z; 6)%+27Tn;n€Z;

B)(—l)"% +7Tn;n€Z; 1) (—1)"+n;nZ;

3. Bce pemenus ypaBHEeHUS V/3sinx - cosx =0 OTIpeAETSIOTCS (POPMYIIOH:

T T
—+

a) 23 +7tn;n € 7Z; 6)—6 Ttn;n € Z;



Us s
B)3+7Tn;n€Z; r)6+7Tn;n€Z;

4. Bce pemenus ypaBHeHHA2sin” x + 7 cosxX - 2 = 0 onpenensiores GpopMyJIoii:

a) %+n;nZ;6) (=1)"7Tn;n € Z;

Tt
N ey | 1)
3)16 Ttn; n<€Z; T) +7Tn;nE€Z;

5. Bce pemenus ypaBHeHHs 2 sin’X - SiNX'cosx= cos’ x ONpeAeNsIoTcs hopMyIIoii:

a) %Jr Tn;n € Z; arctg(—2)+7Tk;kEZ;
T, -1

0) Zﬂ:”n;ne Z, arctg(T) + 7Tk k €Z;

B)%-i-”n;ne 7, arctg2 +7tk; k €7Z;

s 1
r)§+”n;n€Z; arctgz-i-”k;kez;

= . = . m) .
6. Bce pemienust ypaBHEHUA \/ 3 51n3x + \/ 3 sz Xxcos~ x - sinxcos’x — cos*x =0

OTIPEACTISIOTCS (POPMYIION:

a) %HT n;n€7Z; - % +7Tk; kEZ;
6)i£+6”n; n<zZ, s +7tk; kEZ;
6 4
Tt
B) 2 +7Tn;n€7Z; arctg2 +7Tk; kEZ;

T 1
r) iz + 7Tn; nE7Z; arctgz + 7T k; k€ Z;

Tect 13 no TeMe J1eMeHTHI KOMOMHATOPUKH
Bapuanr 1

1. CkoybKUMH crioco0aMH MOXHO COCTABUTh PAacliCcaHUe OTHOTO YIEOHOTO JTHS U3 5 Pa3uIHBIX YPOKOB?
1) 30 2) 100 3) 120 4)5
2. B 9«by» xrnacce 32 yvamuxcs. CKOIBKUMHE CITIOCOOaMU MOXKHO C(hOPMUPOBATH KOMaHY U3 4 YEIIOBEK
JUTSL y9acTHsl B MaTeMaTHIeCKOW onnmnuae?
1) 128 2) 35960 3) 36 4)46788
3. CKONBKO CYIIECTBYET Pa3IMYHbIX IBY3HAYHBIX YHCEIl, B 3aAITUCH KOTOPHIX MOKHO MCITOJIb30BATh HU(PHI
1,2,3,4,5, 6, ecnmu tudpbl B 9UCIIE JOJDKHBI OBITh PA3THIHBIMA?

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

5. B smmke Haxoautes 45 mapukoB, u3 KOTopsix 17 6enbix. [ToTepsim 2 e 6enpix mapuka. Kakosa
BEPOSITHOCTB TOTO, YTO BEIOpaHHBIN Hayra mapuk OyaeT Oenbim?

17 17 43 17
1) 45 2) 43 3) 45 4)45
6. Bpocaror Tpu MOHeTHI. KakoBa BEpOSTHOCTB TOTO, YTO BBIIAAYT ABA OpJIa U OJjHA penika?

3 1

1) 2 2) 0,5 3)0,125 4) 3



7. B nenexHo-BemieBoi norepee Ha 1000000 6uneToB passirpeiBaetcs 1200 BemieBbix u 800 AeHEKHBIX
BBIMTpBIIIeH. KakoBa BEpOSITHOCTH BHIMTPHIIIA?

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

Bapuanr 2

1. CKONBKO pa3sIUIHBIX MATH3HAYHBIX YHCET MOXKHO COCTaBUTH 3 mudp 1, 2, 3, 4, 5?
1) 100 2) 30 3) 5 4) 120
2. ImeroTcst TOMHUIOPHI, OTYPIIhI, TyK. CKOIBKO pa3IMYHBIX CANATOB MOXKHO ITPUTOTOBUTH, €CIH B KaXIBIH
cajiaT JOJDKHO BXOAUTH 2 Pa3IMUHbIX BUJIa OBOIIEH?
1) 3 2) 6 3) 2 4) 1
3. CKOJBKUMH crtocobaMu U3 9 yaeOHBIX MPeIMeTOB MOKHO COCTaBHUTh PaclicaHue yueOHOro JHA U3 6
Pa3IMYHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
8!
4. Borucymre: 0!
4
1) 2 2) 56 3 30 4 3
5. B urpansnoit koozae 36 kapt. Hayran Beibupaercs omaa kapta. KakoBa BeposSITHOCTE, 9UTO 3Ta KapTa —
Ty3?
1 1 1 36
1 36 2) 35 3) 9 4) 4
6. bpocarot iBa urpanbHbEIX KyOrka. KakoBa BEpOsSTHOCTh TOTO, YTO BBIMAAYT JABE YETHBIC [IUMPHI?
2
1) 0,25 2) 6 3) 0,5 4) 0,125

7. B xop3uHe nexat rpudsbl, cpeau kotopsix 10% Genbix u 40% peokux. KakoBa BepOsSTHOCTh TOTO, YTO
BEIOpaHHBIN Tpr0 OEBIi I PBIKAN?

1) 0,5 2) 0,4 3) 0,04 4) 0,8
Bapmuanr 3

1. CkonpKHMU CIIOCOOaMH MOXKHO PacCTaBHUTh 4 pa3nuyHble KHUTH Ha KHIDKHOW MOJKe?

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

2. CKOJIBKO uaroHageil UMeeT BBIMTYKIIbII CeMUYTOTbHUK?

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

3. B ¢yrbonwHol komane 11 yenoBek. Heo0xoauMo BRIOpATh KanuTaHa U ero 3aMecTutens. CKOIbKUMU
croco0amMu 3TO MOKHO ClIeNnaTh?

1) 22 2) 11 3) 150 4) 110
n!
4. CokpatuTte Ipoob: (n+ 1 )-’
n 1 2
1)1 2) n+1 3) n+1 4) n+1

5. KakoBa BEpOsSTHOCTB, YTO TIPY OJTHOM OPOCKE MTPaJIHLHOTO KyOHKa BBITIAIaeT YUCIIO OYKOB, PABHOE
YETHOMY YHCITY?

1 1

1) 6 2) 0,5 3) 3 4) 0,25
6. Kats 1 AHs nuinyT quktadt. BepostHocTs TOro, uTo Karts gonmyctut ommobky, cocraBisieT 60%, a
BepOATHOCTH omnOKu y AHK coctanisieT 40%. Haiit BeposSsTHOCTE TOTO, 4TO 00€ I€BOYKH HAMTUIITYT

IHUKTAHT 0€3 OIIMOOK.
1) 0,25 2)0,4 3) 0,48 4) 0,2



7. 3aBox BeIMyckaeT 15% mpoaykuuu BeICIIEro copTa, 25% - nepsoro copta, 40% - BTOporo copra, a Bce
ocranbHOe — Opak. HaiiT BeposSTHOCTB TOTO, YTO BBIOpaHHOE M3/eNHe He OyAeT OpakOBaHHBIM.

1) 0,8 2) 0,1 3) 0,015 4) 0,35
Bapwuanr 4
1. CxomnbkuMH criocobaMu MOTYT BCTaTh B OUepesb B OMIIETHYIO Kaccy S5 yenoBek?
1) 5 2) 120 3) 25 4) 100
2. CKOJIBKUMH crioco0amMu U3 25 yUYEeHHKOB KJIacca MOYKHO BBIOpATh YETHIPEX Ul y4acTHsl B IPa3THUYHOM
KoHIIepTe?
1) 12650 2) 100 3) 75 4)10000
3. CKonbKO CyLIECTBYET TPEX3HAUHBIX YHcell, Bce TU(pBl. KOTOpBIX HEYETHBIE U pa3TUYHBIE.
1) 120 2) 30 3) 50 4) 60
(n+1)!
4. YOpocTuTe BhIpaKeHUE: <n_ >‘,
n+1
1) 05 2y  n—2 3 n-n 4)n° -1
5. KakoBa BepoSTHOCTB, 4TO peOCHOK poauTcs 7 uncna?
7 7 7 7
3 30 2y 12 3 31 4) 365

6. Kaxxp1il U3 Tpex CTPEIKOB CTPETSET B MUIIICHD 110 OJTHOMY pa3y, MPUYEM MOMAaJaHus IEPBOTO CTPEIKA
cocrtasiseT 90%, BToporo — 80%, Tperbero — 70%. Haliaute BEpoATHOCTB TOTO, UTO BCE TPH CTPEIKa
MOMaaAyT B MUIICHD?

1) 0,504 2) 0,006 3) 0,5 4) 0,3

7. 13 30 yueHHKOB criopT Kiacca, 11 3anumaetcs gyTroosom, 6 — Bomneitboom, 8§ — 6erom, a octaabHbIE
MPBDKKaMu B THHY. KakoBa BEpOSTHOCTH TOTO, UTO OJIMH MIPOU3BOJIEHO BRIOPAHHBIN YICHHK Kjlacca
3aHUMAaETCsI UTPOBBIM BUIIOM criopTa?

17 28 14

1) 30 2) 0,5 3 30 4 30

Tect 14 10 TeMe AKCHOMBI CTEPEOMETPHH M NMPOCTelIINe CJIeACTBUS U3 HUX
1 Bapuanr
1. IlepBas akcuoma crepeomerpun: «Kakosa Obl HU OblJIa INIOCKOCTh, CYLIECTBYIOT TOUKH, ...»
2. CnencTBrE U3 aKCUOM CTepeoMeTpuH: «Hepes MpsiMyIo U He JIeKaIlylo Ha Hel TOUKY MOXKHO ...»
3. Onpenenenue napauienbHbIX NPSIMBIX: «J{Be IpsMble B IPOCTPAHCTBE HA3BIBAIOTCS MAPAJIICIbHBIMU, €CIIU
.»

4. Ilpu3Hak napasieNbHOCTH MPSIMBIX B IPOCTPAHCTBE: «/[Be MpsMble, MapajuieIbHbIe TPETheH MPSIMOH, ...»
5. Omnpenenenye napauieNnbHbIX MIIOCKOCTEH: «/IBe MIOCKOCTH HA3bIBAIOTCS MApaICbHBIMU, €CIH ...»
6. CBOICTBO napajienbHbIX IIocKocTel: « OTpe3KH MapasieNbHbIX IPSIMBIX, 3aKITI0UEHHBIE MEXTY
HapaJjieIbHBIMU INIOCKOCTAMU ...»
7. CBolicTBO M300pakeHust Guryp Ha rmnockocTH: «IIpsiMonnHeliHbIe OTpe3KH QUTYpBI H300paKaIOTCs Ha
IUIOCKOCTH YepTexa ...».

2 Bapuant
1. Bropas akcuoma crepeometpun: «Ecnu nBe pa3nuuHble INIOCKOCTH UMEIOT OOLIYIO TOUKY, TO...»
2. CnepnctBre U3 akcMOM cTepeoMeTpun «Eciu aBe TOUKM MpsIMOM MpUHAAJIEKAT IIIOCKOCTH, TO ....»
3. Omnpenenenue CKpEIMBAIOIINXCS IPSAMBIX: «/|B€ MpsIMble B IPOCTPAHCTBE HA3bIBAKOTCS
CKpEIMBAIOLIUMHUCSA, ECITH ...»
4. Omnpenenenre napaiebHBIX IPAMOH 1 TuIocKocTH: «IIpsiMas v MIIOCKOCTh HA3bIBAIOTCS MapaylIeIbHBIMH,
eclu ...»
5. [Ipu3Hak napamiensHOCTH TuiockocTel: «[lmockocTu OyayT napannensHBIME APYT IPYTY, €CIH ...»



6. CBOICTBO MapauIeNbHBIX MJI0CKOCTeH: «Ecin 1Be mapauienbHble II0CKOCTH MEPECEKAIOTCS TPEThE!, TO
.

7. CBoiicTBO M300pakeHus Guryp Ha rockocTu: «IlapannensHble OTpe3kn GUrypsl H300paskaroTcs Ha

TUIOCKOCTH YepTexka ...»

Tect 15 mo Teme IlepneHANKYJIAPHOCTH NMPSIMBIX U IJIOCKOCTeH
1 Bapuanr.

1. Onpenenenre NepneHANKYIIPHBIX OPSIMBIX: «/[Be MpsiMble Ha3bIBAIOTCS NEPIICHAUKYISIPHBIMU, €CIIA OHU
2. Ilpu3Hak neprneHIuKyIIPHOCTH IPSIMOU U TUIOCKOCTH: «Echu npsimMast ..., TO OHa MEpPHEHANKYJISIpHA
JTAHHOM IITOCKOCTH.
3. CBOMCTBO NEPHNEHAUKYIISPHBIX NpsMON U TutockocTu: «Ecnu mockocts ... ... ... , TO OHa
MEPICHIUKYJISIPHA U IPYTOM».
4. OnpeneneHue NepneHANKYIIApa K IIockocTu: «llepneHIuKyasspoM, OMmyIeHHbIM U3 JaHHOM TOUKU Ha
JTAHHYO TUIOCKOCTb, Ha3bIBAETCS OTPE30K, COSTUHSIIOMMUM ... KoHell 3Toro orpeska, JeKaliuii B MIOCKOCTH,
Ha3bIBACTCA ...».
5. Onpenenenue pacCTOSTHUS OT TOUKH JI0 TUIOCKOCTH: «PaccTostHMEM OT TOYKHU 0 TIIOCKOCTH Ha3bIBAETCs
..., OIMYLIEHHOTO U3 3TOM TOYKH Ha IIOCKOCThY.
6. Teopema o Tpéx nepneHauKyIspax: ( npsmast ): «Ecnu npsamasi, mpoBenéHHAsE Ha TUIOCKOCTH Yepes3
OCHOBaHME HaKJIOHHOM, ..., TO OHA NEPHEHIUKYJISIPHA HAKIOHHOW.
7. OnpezaeneHue NEPHeHIUKYISIPHBIX MIIOCKOCTEH: «/IBe mepecekaromuecs IIOCKOCTH Ha3bIBAlOTCA
MEPIICHAUKYIIAPHBIMUA, €CJIN TPEThA MJIOCKOCTD, ..., ICPECCKACT UX IO MNCPICHAUKYIIAPHBIM IPAMBIMY).

2 Bapuant
[Ipu3HaK mepreHIuKYISIPHOCTH TPSMBIX: « ECii 1Be miepecekaronuecst IpsiMble  TO OHH TOXKE
MEPIEHAUKYIAPHBI ».
2. Ompenenenne MEepHeHANKYISIPHBIX TPSIMOU U TUIOCKOCTH: «IIpsmast, mepecekaromas mioCKoCTh,
Ha3bIBACTCA MEPIEHANKYIIIPHOU 3TOM MIIOCKOCTH, €CJIU OHA ..., KOTOPAsI JIEXKUT B TaHHOM INIOCKOCTH U
MPOXOJUT Yepe3 TOUKY MEePECCUCHUS.
3. CBOHCTBO NEepPIEHANKYISIPHBIX TPSIMOH U TUIOCKOCTH: «/IBe mpsiMbIe, ..., MapaJuIeTbHBD).
4. OnpeneneHue HAKIOHHON K mIocKocTH: « HaknoHHOM, mpoBeAEHHON U3 TaHHOUW TOYKH K JAHHOU
IJIOCKOCTH, HA3BIBAETCS JTFOOOH OTPE30K, ... . Koner orpeska, nexaniuii B iI0CKOCTH, Ha3bIBAETCA
».
5. Ompepenenue paccTOSHUS OT MPSMOI 10 TapajuIebHOM el mmockocTH: «PaccrosiHueM ot mpsiMoit 10
napajulesIbHOM ei MIIOCKOCTH Ha3bIBAE€TCS PACCTOSIHUE ... )».
6. Teopema o Tpéx nmepnenaukyispax ( oopatHas ): «Eciu npsiMast Ha MIOCKOCTH ..., TO OHA
MePIEHANKYJIIPHA ¥ MPOCSKIINY HAKITIOHHOW.
7. Ilpu3HaK neprneHIuKyISIPHOCTH MIIOCKOCTeH: « Eciu m1ockoCcTh MpOXOAUT Yyepes3 NpsMyIo, ... , TO 3TH
MJIOCKOCTH MIEPICHAUKYJIIIPHBD».

Tect 16 mo Teme BeKkTOpbI B NPOCTPAHCTBE, CJI0KeHHE U BHIYNTAHME BEKTOPOB, YMHOKEHHE BEeKTOpa
Ha YMCJI0

Bapmuanr 1
1. Kakoe yTBepxkaeHue HeBepHOE?
1) JIroObIe 1Ba MPOTHBOMOIOKHO HANPABICHHBIX BEKTOPA KOJUTHHEAPHEI.
2) JIroOble Ba KOJUTMHEAPHBIX BEKTOPa COHAIIPABJICHBL.
3) JroOble aBa paBHBIX BEKTOPA KOJTUHEAPHBI.

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

2. JHawer Toukm A, B, C, D, K. HW3BectHo, dTO

- - -
AK =x-AB +y-AC.
Torma HEBepHO, UTO...



1) Bce TOYKM JIe)KAT B OJTHON TUIOCKOCTH;

2) npsimble BC 1 DK mapa’ienbHbl;

3) Touku 4,C u D He nexaT Ha OJTHOU TIPSIMOH.

3. Kakoe yTBepkieHrue HeBepHOE?

1) AmuHBI TPOTHBOIIOJIOKHBIX BEKTOPOB HE MOTYT OBITh HEPABHBI.
2) Ecniu nmuHBI BEKTOPOB HEPABHBI, TO M BEKTOPHI HEPABHBI.

3) Ecnm myiviHBI BEKTOPOB PaBHEI, TO M BEKTOPHI PaBHEL.

, AB=k-CD,

OBITh. ..

npuuéM Touku 4, B u C He nexar Ha onHoil mpsimoil. Ilpsmeie AC u BD He MoryT

1) mapanienbHBIMH;

2) epeceKaroMucs;

3) CKpeIMBaOITUMHUCH.

5.ABCA ;B ;C; — npaBunbHas npusma. 4 ;F'=FB;, B K=KC.

Kakoe yTBepxnenne HeBepHoe?

ArE kS
<

A C

B

- 1 >
KF=——AC.

1) 2

2) |AF |=| BK]|.
- -

3) AF = BK .

6. ABCAIBIC] — IPaBWIbHAS PU3MA. CE=EC1, BF=FB1, FM=MBI, AD :DC=3:1.

Kakoe yTBepxaenue sepHoe?

AI E;I
| M
C,
F
E
A\—<— - B
D
C

1 pm M E791.
2) F?C ™ D?W.
3) E791 T FC.

N
7. ABCDAIB]C]D] — napauleNenumne. AD =




- -
1y BB+ DC;
2) DC/=DC,~ DA+ BB;
3) 4B~ BC + BA~CC,.

- - - - - -
8. BeKkTopsI AC,-AC-A4C, | AA-CB+ 4 ABJIAIOTCA. . .
1) paBHBIMH;
2) IPOTHBOIIOJIOKHBIMH;
3) coHamnpaBICHHBIMH.
— — — —
9. DABC — tetpasfp. AC=AB —x - CD.
Torma * = ...
D
A C
B
N
1 DA,
-
2) BC;
-
3 DB.
Bapwuant 2

1. Kakoe yTBepxaeHue BepHoe?

1) JIroObie 1Ba coHapaBICHHBIX BEKTOPA KOJUTMHEAPHEI.

2) JIroOble 1Ba KOJUTMHEAPHBIX BEKTOPA MPOTHUBOIIOJIOKHO HAIIPABJICHBI.
3) JItoOble Ba KOJUTMHEAPHBIX BEKTOPA PABHBI.

2. Kakoe yTBepxaeHne BepHoe?

1) Eemt @ Nob, bMN e, To e

> > - - N >
2)ECHI/I aTTb, bT\L c, TO CIT\L C.

3) CymectByI0T BekTOopsl 4> by ¢ takue,uto @ u € ne KOJUTHHEAPHBbI, by ¢ ye KOJUTHHEApHbI, a ¢

5
ub KOJUTMHEApHBHI.

3. Kakoe yTBepkieHre HEBepHOE?

1) Eciiu imuHBI BEKTOPOB PaBHBL, TO M BEKTOPHI PaBHEL.
2) Ecniu BeKTOpHI paBHbI, TO UX JJIMHBI PaBHBI.

3) JJTHHBI IPOTHUBOTIONOKHEIX BEKTOPOB PaBHEL.

— -
4 AB=k-CD,
napasuielIbHbIMU, €CIIH. . .
k=1,
) k=-1;
3) k=3.

npuaéM Touku A, B u C He nexar Ha oxHou mpsmoit. [lpsmeie AC 1 BDsBusroTcs



5.ABCA ;B ;C; — npaunbHas npusma. A F = FB;, B{E = EC;. Kakoe yTBepx/cHHe HeBEepHOE?

3) FBI EC.

6. FABCD — npaBWiIbHAS THPAMHIA. ACNBD =0, FE=EC, EN=NC, OP=PD.
Kakoe yTBepxaenue BepHoe?

2) OE T NP.

3 NP AF.

7.ABCA;B|C| —npusma. C4 =,

1 AA, + AB + B,C;
2) AA, — AB - BC;
3) AA, — CA + BB, .

- R N N
8. BCKTOpr—M]V +MK —AK | DC —DA4 - NC

1) IpOTHBOMOJIOKHBIMY;

ABJIIAKOTCA. ..

2) paBHBIMU;
3) coHarpaBICHHBIMHU.
9. DABC — tetpasap.

N

CD=x—-DB—-AC



D

1) BA; 2) AB; 3) BC.

Tect 17 o Teme CransipHOe IPOU3Be/lcHNE BEKTOPOB

Bapmuanr 1
- - -
4 b <0. Torna yron mexay Bektopamu & u b
1) ocTpsiii;
2) Tymoi;
3) mpsMoiA.

2. DABC —terpasap, AB=BC=AC=AD = BD = CD.
Torma HEBEpHO, UTO...

D

B
1) £ (4B; DC) = 90°;
») £ (BD; CD) = 60°;

3) Z(AD; BA) = 60°.

3. Kakoe yTBepkneHrne BepHoe?

A

1)azb:|a|-|b|-cos (a, b).

ab=|al|-|b|-sin (a, b).
3)|Z|-|Z|=Z§Z .cos (a, b).

—

a {al; ay, a3} a0 {bl;bz;b3}

2)

4. CkarsipHO€E TIPOU3BEICHNUE BEKTOPOB paBHoO. ..

2) alb] +a2b2 +a3b3,

Bapuanr 2



- o -
1 a-b>0. T a
. Oraa yroj MeXIy BeKTopamMu “ u
1) ocTpslii;
2) TyTIOH;
3) npsMoit.

2. ABCABC| — npusma, LAAC =L A AB

1y £ (CB,, CB) =90
) £ (44, CB) =90°;

3) £ (AB; C4) = 60°.

3. Kakoe yTBepkneHue BepHoe?

b

>AB=BC=A4C =AA1. Torga BepHoO, 4ToO. ..

S 2z 5o gb
cos (a, b):%. cos (a, b)=——=.
1) ab 2) |a||b|
sin(a,b):%.
) al-|b]

-

4, CKaﬂﬂpHOC IIPOU3BCACHUEC BEKTOPOB
1) mlnl + m2n2 + m3n3,

2) (ny —m )+ (ny— my) + (g - m3)%;

-

m {ml;mz; m3} ull {nl; nys n3} paBHoO...

3) m1m2m3 + n1n2n3.
Tecr 18
3ananne 1. 3navenme Bopakenns 10°'9° papno
a) 100 0) 50 B) 200 r) 30

3aganue 2. Ileppoobpasnas gynkuum f(x) = 10x*

paBHa
XZ
a)5x°+x’—2  6) 2x5+?—32
Bananue 3. Ecou 108 £ X =2, 10 X pagen:
0)-5

a) % B) 25

3ananue 4. PemenreM noka3aTeabHOTO ypaBHEHUS

B) 2x°+x°—48

2
r) 2x5+% —60

)5

3,4™ = 1aBygercs 4uciIo

+ X, TpaduK KOTOPOH MPOXOAHUT depe3 TOUKy (2; 6),



5 7
a) 7 6) 1,4 B) g F) 0

X
3amanue 5. 3HaueHue MPou3BoaHON QyHKIMH f(X) = e5_1_0 B Touke X9 = 50 paBHO

a) —0,26)0,38) —0,1r) 0.4
Bananue 6. Pemennem HppanioHanbHOrO ypaBHEHHsy 2 x — 1 - X + 2 = 0 SBISCTCS YHCI0
a)5 0)7 B) 1 r)3

arcsin (71 ) —arctg1

3aZ[aHI/Ie 7. 3HaueHHC BbIpaXXCHUA PpaBHO:

arccos (— 73)

2
a) 3 0)-4,5 B) -5,5 r)-0,5
Baganue 8. Peurennem HepasenctBa 10g, (3 X— 1) > logo,z( 3— X);{Bn;[eTCﬂ IIPOMEKYTOK:
1 .. 1 .. 1.
2) (353¢ 6) (35 1¢ B) (1;3) r) (2556 U(1;+)

3ananue 9. HaliauTe niomaib MoJHOM MOBEPXHOCTH TeJIa, ITOJYUYEHHOIO MPU BpaIlleHUH
MPSIMOYTOJILHOTO TPEYTOJbHUKA C KaTeTaMH 3 CM U 4 CM BOKPYT OOJIBIIETO KaTeTa.

a)36m 0) 307 B) 2471 r) 407

3ananue 10. 3HaueHHE BHIPAKEHUA 91’5 - 810’5 - (0,5)72 paBHO:

a) 14 0) 36 B) 28 2418
Bapuant 2

Bananue 1. 3HayeHUe BBIpaKEHUs 521084 PaBHO

a) 100 6) 50 B) 200 r) 30

3ananue 2. IlepsooOpasnas Gpyukiuu f(x) = 6x + 3x%, rpaduk KOTOPOI IPOXOIUT
yepe3 TOUKY (1; -8) paBHa
a) 6x°+3x°—2  6)3x’+x-9 B) 12 + 6x r) 3x2+ x3- 12

3amanwne 3. Ecoun logéx =-1, TO X paBeH:

1
a) 25 0)5 B) -5 r) lg
3ananue 4. PenenneM nokasaTensHOro ypaBuenus 2,7 = 1aBnsieTcs aucio

a) 1,7 6)0 B) 6 r) é

X
3ananue 53HadeHue Npou3BoAHON QyHKIMH f(X) =62_Z B TOUKE Xo = 8 paBHO

3 1 1
1= — 2=r) - —
a) 2 6)—0,5 B) 4r) I

3ananue 6. PemieHneM nppalroHanbHOTO ypaBHCHI/IHx—\/ x—1 -3 =0 aBnsiercs yucio
a)4 0)3 B) 5 r)2

arcsin (_TB)—arctg V3

3amanue 7. 3HAYCHHUE BHIPAKCHHUS: — paBHO:

arccos (?)

a)% 6)—% B) -7 r)3

Bananue 8. Kopens ypaBuenus 2*°*— 2% = 120 pasen:



a) 8 0)3 B) 2 r) 10

3ananue 9. Haiimure o0beM Tena, MOMYyYEHHOTO BpalleHUEM NPSMOYTOJIbHUKA CO CTOpOHAMH 4 cM U 6
CM BOKPYT IPsIMOH, MPOXOAALIECH Yepe3 CepeArnHBI €ro OONBLINX CTOPOH.

a) 12m 0)42m B) 2471 r) 367

-3
3 2 1 1
Bamanue 10. 3HAUCHUE BBIPAKEHUS 2 + n~3 - (— ({6 ¢ paBHO:
p 9 27 (16 p
a) 14 0) 36 B) 28 2418

Bapuanr 3

3ananwue 1. 3nauenne Beipaxenns 108,108, 81pasno

a)4 0)2 B) 9 r)6

3amanue 2. Ilepoobpasnas pynkuun f(x) = 3x* — 5, rpadguk KOTOPOI NPOXOAUT Yepe3 TouKy (2;10)
paBHa

a)x’—5x+ 10 0) 6x>-5 B) 6x*—5x +7 r)x’—5x+12

3amanwne 3. Ecomn logéx =-2, TO X paBeH:

a)- 6 0) - 36 B) 36 r) 6
Bananue 4. PenienreM nokasareabHOro ypasenus 1,4 = 1sBistercs uucio

) 3

a) 3 0)1 B) T r)0

3ananue 5. 3HaueHue npou3BogHON QyHKIHH f(X) = e%” B TOYKE Xo =—3 PaBHO
1_1 1 1

a) 26)§B) —51“) - Z

3ananue 6. PemenreM nppanuoHaIHHOTO ypaBHCHI/I)I\/ 4 x —3 = 6 — X ABISACTCS IUCIIO

a) 13 0) 2 B) 1 r)3
! ( - E) E
arcsin| —— |—arccos (—)
2 2
3ananue 7. 3HadueHHE BBIPAXKEHUS 1 paBHoO:
arctg—=
973
2
a) 3 06)-4,5 B) -5,5 r) 3,5
log,(7-8x)=-2
3amanue 8. Kopens ypaBHEeHUs 2 paBeH:
1 3
a) Z 6) g B) 2 F) -5

3amanne 9. Haiinnre o0beM Tenna, MOTyIeHHOTO BPAIICHUEM MIPSMOYTOJIBHIKA CO CTOPOHAMH 6 CM U 8 ¢M
BOKPYT HPSMOH, MPOXOASIIEH Yepe3 CepeAnHbI €T0 MEHBIINX CTOPOH.
a)72n 0)42m B) 247 T) 367
3ananue 10. 3navenne soipaxkenns 25'° +(0,25)"%- 81°7 pagHo:
a) 14 6) 100 B) 36 218



IIpakTH4yeckne 3aqaHus:

1 cemecTp

Tema JleiicTBUSI Ha/l BBIPAKEHUSIMU, COAEPKALMMU CTENIeHH U KOPHU

Ne 1.
Bapuanr 1 Bapwuanr 2 Bapmuanr 3 Bapmnanr 4 Bapuanr 5
a)153-212 a)123-152 )10 -6° 3)24?202 a)143-42“
35%-3° 30°-2° 15 -2° 30%-4° 12%-7°
8 =10 8 8 8 8 4
DI | AT | I | GBI | 7
15 3 127 3 18 6 12 13 30 35
a)¥125a°b" | 2)V32a"2"° a) V625 x'2 * a) V642 y° a)¥125a°b™®
6)d81H6 G)J a’ 6)3./27a G)al.lacs 6)\/256x
16,y4 8 y y 8 Yy
a) a) a) a) a)
-2 -3 -2 =3\ (4 -2 =1\ (ol = 22) (1) 2 -1 2\ /8
(643+325)- (273+814)-—(1253+6254>- —(325+83)- — (1253+325)-—
E 1 4 27
9433 g 93V4 52V5 y 534 33V2 4 3293 625 u 6372 42V7 y 4376
1 3 1 =3 3 7 =3 =3 4 3 5 -1 15 =3 =3 27 =3 3
a2b4aﬁb2 aZb304b2 a3b2a6b8 a3b402b2 aSb3alob4
Tema IlpeoGpa3oBaHue CTeNEHHBIX U MOKA3aTEIbHBIX BhIPAKEHHI
Ne2.
Bapwuanr 1 Bapwuanrt 2 Bapwnanrt 3 Bapwanr 4 Bapwuanr 5
a) 23”/7_1'81_\1 7. a) 31+2\f2+92+v2. a) 72\/3—2_491—\ﬁ3. a) 252\,8+3+54+4\/8. a)
9 | 9 0 | 9(V27-/48)-v3 | 9713
(V50—+72)-V8| (vV20—+/45)-v5 | (V48—+27)-7 6)

(V8—50)-v2

a)4al’:a’a® | al9cf:c’-c’ a)4b)*:b° b* W(2df:d°-d’ a)3cf:c*-c
npua=128; npuc=281; npub=64; o npuc=09;
IR X y17,6_y75,3 JEE G 7’1’5“‘5 5_616’ 0.3
0) e 0) 103 0) EE 1IpH 6) % npH y=2 0) (55
npu x=4 npu y=>5 x=7 Y mpu x=10
Vb—4 m+6 Vx—3 Vx+5 7+4x
a) - ——— a) a) a) a)
b—-16 6—m x—9 x—25 49 —x
Tema IIpeoOpazoBanue JorapupMuiecKux BbIpazKeHUil
Ne 3
Bapmuanr 1 | Bapmuanr 2
3amanue 1. Beraucnntp, NCHIOIB3YsI CBOMCTBA JOTapru(hMOB:
a) log,5+log, g 6) log,2—1og,54; B) a)log.175—1og.7; 6)log, 7+log32—11,

log,7—log,63+log,36.

) log,32—log,64 +log, 14,

3ananve 2. Boipa3uTh qaHHBIN JTorapuM depe3 HaTypallbHBIN U BEIYHCIHTE ¢ TOYHOCTH 10 0,01:

a) 10g727;

6) log, ,13

a) log, 18;

6) logl’2 5,1




3ananue 3. Beruucnure
2 log, ;4+log, ;2 log, 64 ) ) lg14—1Ig7 ) log, 625
. B :
log0 ;6 —log ; 12° logs128° Ig0.5+31g 4’ logy 125’
log,135 log,5 ) log,56 log,24
_ B —
log;s3 108453 logys2 10842
3aganne 4. Pemmre ypaBHEeHME:
log3x=log36+% log34—% log, 64 10g7x:210g72+%10g781—% log,8
Bapuanr 3 | Bapuanr 4
3ananue 1. BeraucnuTs, NCIOIB3Ys CBOHCTBA JToTapu(hMOB:
a)log,8+log,32; 6) logl,2 100—1log,,,25; B) a)log,11—log,44; 6)log,;3+log,5;

log, 36+log2 —log,35.

) log.22—log.11+log 12,5,

3anmanue 2. Belpa3suth qaHHbIN JorapudM depe3 AeCATUIHBIN U BBIUUCINTD C TOYHOCTH 70 0,01:

a) 10g414; 6) logI’S 1,8 a) 10g6 16; 6) logO’B 12,4
3ananue 3. Beruncnure
lg8+1g18 log, 125 log,3—log, 75 log,216
V2lg2+lg3’ log,25 ®) Vog, 45+210g, 3" ) Tog,36
log,192 log,24 ) log,28 log,24
— B _
log,2  loge2 log;,4 logys4
3ananue 4. Pemute ypaBHeHuUeE:
log. x=2log. 3+%10g549 —% log. 27 log,x= log85+% log8121—% log, 125
Bapuanr 5 | Bapuanr 6
3aganue 1. BerauciuTs, UCTIONB3Ys CBOWCTBA JIOTapH(PMOB:
a)log,2+log,13,5; 6)log,,6—log,,750; B) a)log,12—log,192; 6) Ig25+1g 40;

log436—log45+log4g

) log,6+log,18 —log,4.

3amanue 2. Beipa3uth JaHHBIHA JToTaprhM depe3 TeCATHIHBIA W BEIYUCIUTE C TOYHOCTH 10 0,01:

log,243

log,9

a)log;21;  6)log;,1,3 a)log;15;  6)log,;,10,4
Zamanue 3. Beraucionure
10g50 5+log; 18 log. 343 310g1 42—log, 24
Y Dlog.2—log. 12" 0g:49° P | ¥ log, ,3+210g,9
log,576 log,64 log;21  log,7
log,,3  logye3 ") loge;3 1081493

3ananue 4. Pemute ypaBHEeHHE:

log,x=2log, 5+%10g7 36 —% log, 125

logﬁx:10g63+%10g681—%10g6 343

Tema Tpuronomerpudeckue GpopmyJibl
Ne 4
Bapmuanr 1




.5 3. .
1. Jano: sm(x——13, 27EGO’<27[,

. T,
Haiitu: cosa; cos 2a; cos(a - Ec;

2. YIIpOCTHTH BBIpKCHHE:
1—cosU2p
O7sin2p
2 a . 2
cosJ"6x —sin"6x _
sin21x—sin3 x
.o 4 n . 4n
B)Sin—— cOsS—— + cos——" sin ——;

15 15 15 15

r) cos(n—a)-ctg(%ﬂr);

Bapuant 3

EE La<2m:
17° 2" :

1. laHo: cosa =

Haiitu: sina; cos 2a; cos(a - %L;
2. YIpOCTUTH BBIPAXKCHHUE:
a) ctg (2 n—a)-cos(%—a);
5) sind7x—sind3x
cosJ 7 x+cosd3x’
5 cos 4 x"—sin P4 x
2sin4 x-cos4 x"
cosld2p—1 |
F) > 0>’
2cos 1" pL

Bapuanr 4

4
1. JTa"o: cosa = —g; e A <§7t;

Haiitu: sina; sin 2a; cos(o - %C;
2. prOCTI/ITL BBIPA’KCHUC!

a) 2COS(%7‘[—(X) -cos(m+a);
cos 2 100°0"—sin*0100°
sin5° cos 15" cos5% sin 15°; ¢,

sind10x—sind6x

B)cosEI 10x—cos6x’
1—cos2a

r) 0”2cos Pa’

6)

Bapuanr 5

1. Jano: sino = 7, E<O(<7T'
. o: sina= 5= > ;

. [
Haiitu: tgo; sin 2a; cos(a - 2 6;

2. YOpOoCTHUTH BEIpaKEHUE:!



2sin5x-cos5x" 1"

) cos 7 x-cos 13 x—sin7 x-sin13 x"
5) cos) 7 x+cosd3x
2cos5x ’

B)Sil‘l(%+a’)' ctg(37n+or);

) 1—cosd2p .
sin?pa””’
Bapuanr 6
. . T,
Haiitu: tgo; sin 2a; cos(a - Zc;

2. YOpocTUTh BEIpaKeHHUE:!
. a0
2sin3 x-cos3x

: sin4 x-cos 2 x+cos 4 x-sin 12 x1"

tg£+tg£D
6 12
0) ————
1—tg = tg—=
96 912
sinLd8x—sin14x
¥ cosd8x—cosDdx’
1—cosU2a |

: 0" 2cos 0’

Tema TpuroHoMeTpu4ecKux ypaBHeHHd 1 HEPABEHCTB

Ne 5
Bapwuasnr 1.
Pernre ypaBHEHUS: Pelnre HepaBeHCTBA:
1. sin’x — 6sinx + 5 =0 1. sinx<§
2.3cosx +2sin’x =0 2.2cosx —/3<0
— x_. 1
3. y/3sinx = - cosx 3.8in=>6 -—
3 2
4. 2 sin’x — sinx' COSX = cos’X 4. tg(2x - s (',<i
3743
T X,
5. ———=6-1=0
cos( 1 3
Bapuanr 2
Pemure ypaBHEHUs: Pemure HepaBeHcTBa:
1. sin’x +sinx -2=10 1. sinx<_7
2.3cos*x -sinx -1=0 2. 2sinx ++/3>0

V3

3. sinx -cosx =0 3. cosﬁﬁ -—
4 2



4. 3 sin’x + cos’x = 2sin2x

5. ﬁcos(2x—%&-1=o

Pemure ypaBHEHUs:
1. cos’x — 7cosx + 6 =10
2.2cos*x -5sinx +1=0

3. \/gcosx +sinx =0
4. 1+ 7 cos*x = 3sin2x

1:
Ssm(4 6 0

Pemure ypaBHEHUs:
1. sin’x + 3sinx - 4 =0
2. 4 sin’x — cosx — 1 =0

3.2sinx + cosx =0

4.3 + sin2x = 4 sin’x
T,

5. cos(3x—§b +1=0

Pemute ypaBHeHUs:

1. cos’x —2cosx -3 =0

2.6c0s % -5sinx +5=0

3.5sinx -3cosx =0

T,
4. 3 sin2x + sin’x + Ssinx* cosx=0 4. tg(3x + — {(<—=
g( D) \/g

5. sin(%+§() +1=0

Pemure ypaBHEHUS:
1. cos’x —3cosx -4 =0
2.2cos*x -sinx +1=0

3. cosx = sinx

T .
4.1g(dx - 2>l

Bapmuanr 3
Pemure HepaBeHCTBa:!
1. sinx>——
)
2. 2sinx ++/2>0

o1
. <{-=
3. cos3 X< >

4, tg(— —<,>\/ 3

Bapuanr 4
Pemre HepaBeHcTBa:

) 3
1. sinx>—
2
2.2cosx—12>0

3.sin2 x>¢ —g

X T .
4. to(— + — <1
g(3 c

Bapuanr 5
Pemre HepaBeHCTBA:!

1. sinx<

2.2cos +1=0

x_ 3

3. cos—=>—
2 2

Bapuanr 6
Pewnite HepaBeHcTBa:

. 2
1. sinx>—
2
2.2c0sX - \/52 0

3 sin§<(, l
6 2



9]

/S
. €0s2x + cos’x + sinx- cosx=0 4. tg(4 x + 25" V3

— T,
A2—2sin(bx——¢é=
V2 2sin(o X 36 0

2 cemecTp
Tema IlpousBoaHasi ¥ e€ NpUMeHeHUe
Ne 6
Bapuanr 1

. Haliti kopeHp ypaBHEHUS y'( X) =0 mpu y(x) = 63x* - 9x +3
8 _
. Beranciante 3Hauerne npou3BoaHON QyHKInu f(X) = v 7%} + 4y x mpu x = 1
2
. Beruncnuth 3naueHune npon3BoaHoM QyHKUMUL(X) = Ax43 npu X = -1
X+

4. Beraucmuts £'(0), ecmm f(x) = (2x +5) (x* — 1)

. Beruncnurs £'(1), ecmu f(x) = 3x — 1)

6. Boranciuts £'(0), ecn f(x) =6 x+ 1

T 1
. Beraucomts f '(5), eciu f(x) = cos 4x - Esinx

. BoraucsuTs 3Ha4eHre npou3BoaHoi Gpyrkimu f(x) = 3 — sin’X npu X =1
Bapuanr 2
. HaliTu kopeHb ypaBHEHUs y'( X) =0mpu y(x) = 17x> = 34x + 1
3 —
. Beranciante 3HaueHne npou3BoaHON QyHKInu f(X) = ~ 19x°+ 2y x mpux =1

2

. Beruncnute 3HaueHue npou3BoaHOM QyHKIMUL(X) = npu x = -1

4. Boruucsuts f'(0), eciu f(x) = (2x + 7)* (x> + 3)

. Beraucauts £'(1), ecim f(x) = (2x — 1)*

. Beraucuts £'(0), ecnmu f(x) =\/ 1-2x°

1
. Beraucnuts (1), ecnu f(x) = sin2x - —cosx

4

. T
. Beruuciuts 3HaueHre npou3BogHON GpyHknuu f(X) = 25 — cos’X npu X =—

2
Bapmuanr 3
. Haiit kopeHb ypaBHEHUS y'( x) =0 mpu y(x) = 23x* — 46x + 1

—. 3
. Borauciuts 3HaueHre npou3Boanoit Gpyukimu f(x) = 19x° - 10Vx +; mpu X = 1

. Beruncnute 3Ha4eHne npou3BoAHoN pyHkunuf(x) = — 5 mpu X = -1
X +

4. Beraucauts £'(2), ecmm f(x) = (2x - 1) (6x - 5)

. Beruncmurs £'(1), ecmu f(x) = (11x — 10)’
. Beraucmts £'(1), ecnmu f(x) =/6x—5

1
. Beraucmuts £'(0), eciu f(x) = sin7x +§cosx

. T
. Beruucnuts 3Hauenure npousBoqHol Gpynkmuu f(x) = 9 — cos’x npu x =5

Bapuant 4



1. Haiiti KOpeHb ypaBHEHUS y' ( X) =0npu y(x) = 18x* —9x +2
) _
2. Berancnnth 3Ha4YeHHE Mpon3BoAHON hyHKIMH f(X) = < + 6y x- 17%° mpu X = 1

5x+9
3. Beruncnuts 3HaYeHre Npon3BoAHON QyHKIuuf(X) = 1= IpH X = 2
—X

4. Beruncnuts £'(-1), ecim f(x) = (3x - 1) (x> +2)
5. Beraucauts f'(1), ecim f(x) = (10 - 9x)"!
6. Boranciuts £'(2), ec f(x) =5 x—6

1
7. Beruucauts f'(0), ecnn f(X) = cos7x + —sinx

3

. T
8. BelurcnuTh 3Ha4EHUE POM3BOAHON QyHKImMH f(X) = sin’x - 13 npu x =—

2

Bapuant 5
1. Haiitu xopeHb ypaBHeHUS y' ( x) =0 mpu y(x) =42x* - 12x +3

2 _
2. Beranciants 3HaYeHHe MPOU3BOAHON PyHKINH f(X) = = 5%2+ 6y x mpu X = 1
2

5x+2

3. Beruncnute 3HaYeHre Npon3BoIHON QyHKIuuf(X) = mpu x = -1

4. Boruucsuts f'(0), eciu f(x) = (7x +4) (3x> - 1)
5. Beruncauts £'(1), ecom f(x) = (2x — 1)°
6. Berunciuts £'(0), ecin f(x) =7 x+9
1
7. Berauciutsp f '(%), eci f(x) = 2cos 6x - Esinx

8. BelurcuTh 3HaYEHUE POU3BOIHON QyHKImMH f(X) = 4 + sin’x 1pu X =271

Bapuanr 6
1. Haiitu kopeHb ypaBHEHHUS y'( x) =0 mpu y(x) = 16x> —48x + 1
5 _
2. Beruncnute 3HaUuSHHE POU3BOAHON GyHKIUH f(X) = - 21%° + 104/ x mpu x = 1
2

+3

3. Berauciuth 3HaYeHNE TPOU3BOIHON GYHKITMUT(X) = mpu X = -1

4. Beraucyuts f'(0), ecmu f(x) = (6x + 5)- (4x* + 3)
5. Beraucnuts £'(1), ecomm f(x) = (2x + 1)
6. Beranciuts £'(0), ecnu f(x) :\/ 16—3x°

3 1
7. Beraucnuts f'(77), ecnu f(x) = 2sin—X - —cosx

2 3
. ) T
8. BorunciuTh 3HaUeHue Mpon3BogHON GyHKImY f(X) = 2 +cos’X Tpu X =—

2

Tema IIpnMeHeHue NPONU3BOAHOM
Ne 7

Bapuanr 1.
1. MccnenoBaTh ¢ TOMOIIBIO TPOU3BOJHOM U IOCTPOUTH MpadyK QYHKIHH:
fx)=x"-3x-1
2. Hanumure ypaBHEHHE KacaTesbHOM K TpaduKy (yHKIMU
f(x) = 2x* — 6x + 1 B TOuKe ¢ abcumccoii Xo = -1
3. Haiinure HanGonblee 1 HaMEHbIIee 3HAYCHHUS (DYHKIINU
f(x) = x* — 2x*> na npomexytke [-1;2]



4. MarepuanbHas TOUKa IBHKETCS TI0 3aKOHY S(t) = . Haliqute €€ ckopocTh B MOMEHT BpEMEHH t =

t+1
2c.
Bapuanr 2.
1. MccnmenoBath ¢ TOMOIIBIO MPONU3BOTHON U TMTOCTPOUTH TpadrK PYHKITHH:
3
fx)=x'- =x*
) =x'"~ 3

2. HanmmuTe ypaBHeHHE KacaTeNbHOH K rpaduKy QyHKIUU
f(x) = 6x* — 4x + 3 B TOUKe ¢ abCUUCCoi Xo = -1
3. Haiinute Hanbombiiee 1 HAaMMEHbIIIee 3HAYCHUS (DyHKITHH
f(x) = x* + 4x’ na npomexytke [-2;1]
3t+2 . .
4. MatepuanbHas TOUKa JABWKETCS 10 3aKOHY S(t) = YO HaiiguTe e€ ckopocTh B MOMEHT BPEMEHHU t =
Sc.

Bapwuanr 3.
1. MccmenoBath ¢ MOMOIIBIO MPOU3BOIHON U TTIOCTPOUTH Tpaduku (PyHKITHH:
f(x) = 4x° + 6x’
2. HanmmminTe ypaBHeHHE KacaTelbHON K rpaduKy GyHKIUU
f(x) = 5x* + 2x - 3B TouKe ¢ abCUCCOoit Xo = -2
3. Haligure Haubonpliee 1 HaMMeHbIee 3HAYCHUS PyHKIIMN
f(x) = x’ — 27x Ha npomexyTke [-2;4]

2t+1

4. MatepuanpHas TOYKa JBIDKETCS 110 3aKOHY S(t) = . Haligute €€ ckopocTh B MOMEHT BPEMEHHU t =

3c.

Bapuanr 4.
1. UccnenoBaTh ¢ TOMOLIBIO MTPOU3BOJHOM U TIOCTPOUTH FpaduKu PyHKIHU:
fx)=-x+3x+1
2. Hanummre ypaBHEHHE KacaTelbHOM K TpaduKy (yHKIMA
f(x) = 4x* — 3x + 2 B TOuKe ¢ abCcHuccoi Xo = -2
3. Haiinure HanOonpliee 1 HaMEHbIIee 3HAYCHHUS (DYHKIINU
f(x) = -x* + 3x + 2 mwa npomexytke [1;3]

4—t

4. MatepuanbHas TOYKa JABIKETCS 10 3aKOHY s(t) = . Haiinure €€ ckopocTb B MOMEHT BPEMEHH t =

4c.

Bapuanr 5.
1. UccnenoBath ¢ HOMOLIBIO TPOU3BOJHOMN U OCTPOUTH rpaduKu PyHKIMH:
f(x) = - 4x’ + 3x
2. Hammmmmnre ypaBHeHHE KacaTenbHOH K TpaduKy QyHKIHH
f(x) = 7x* + x — 9 B TOuKe ¢ abCHUCCOoi Xo = 2
3. HaiinuTte Hanbomnbiee 1 HAaMMEHbIIIeE 3HAYCHUS (DyHKITHH
f(x) = x’ — 3x - 6 Ha npomexytke [-2;0]

2t-3 .

4. MarepuanbHas TOUKa ABHKETCS 10 3aKOHY S(t) = Sl Haiinute e€ ckopocTh B MOMEHT BpeMEHH t =
2c.

Bapwuasnr 6.
1. UccnenoBath ¢ HOMOLIBIO TPOU3BOJHON U OCTPOUTH rpaduKu PyHKIMHU:
f(x) = - 4x* + 12x
2. Hanmmmme ypaBHEHME KacaTenbHON K TpaduKy (GpyHKIIHU
f(x) = 8x* — 3x + 1 B TOuUKe C aGCUUCCON Xo = 2



3. Halinute HanboJibliee 1 HAMMEHBIIEE 3HAYEHUS (DYHKIMH
f(x) = x* - 2x* na npomexytke [-1;2]

t . N
4. MatepuanbHas TOuKka ABIKETCS 110 3aK0HY s(t) = ——— . HaiinnuTe e€ ckopocTh B MOMEHT BpEMEHH t =

2—t
4c.

Tema IlepBooOpa3Has u eé npuMeHeHHe
Ne 8

Bapuanr 1.
Haiinute Bce mepBooOpasHble g GyHKuuH f(X)

a) fx) = x +3 X745

1
0) )= X " cos’ x

B)f(x) = (4-3x)

Haiinute nepBooOpasnyto 11 3aganHoi pyHkuun f(x), rpaduk KoTopoil mpoxoauT uepe3 TOUKy M:
a) f(x) = 6x—7; M(-2; 11)
0) f(x) = 2sinx; M(0; 2)

1
B) f(x) = —3 M (3;1)
X
Beraucnute miomaas GUrypsl, OrpaHHYCHHOMN JTHHUSIMU:
2
a)y=x +3xuy=0
2
0)y=6x—x my=x+4
Bapuant 2.

Haiinute Bce nmepBooOpasHble g GyHKuuH f(X)
a) f(x)=x'-3x*+x -1

1
0)fx)=—%-"3
X sin*x

5
B)f(x) = (6x - 1)
Haiinute nepBooOpasnyto 11 3aganHol pyHKuH f(x), rpaduk KOTopoiil mpoXoauT yepes Touky M:
a) f(x) = 4x + 7; M(-1; -2)
Tt

6) f(x) = 4sinx; M(3 ; -1)
1
B) f(x) = = M (2;1)
X
BrruuciuTe mwiomans GUrypsl, OrpaHHIeHHON JTMHUSIMH:
2
a) y=x -4x+3uy=0
2
0) y=4-x my=x+2
Bapmuanr 3.

Haiimure Bce nepBooOpasubie i GyHKIuu f(X)
a) f(x)=x*+3x*-4x+5

1 2
0) flx) = X ' cos’ x

12
B)f(x) = (3 —4x)

Haiimure nepBooOpa3nyto i 3aganHoi pyHkiun f(x), rpaduk KoTopoil mpoxo Ut yepes3 Touky M:



a) f(x) =2x - 3; M(-2; 5)
0) f(x) = 4cosx; M( %; -4)

1
B) f(x) = — 5 M(2;-1)
X
Brruucnure miomans GUrypsl, OrpaHUuEeHHON JTHHUSMHE:
2
a)y=8x-4x uny=0
2
0) y=x my=4x-3
Bapwasnr 4.
Haiinute Bce nmepBooOpasHble 11 GyHKuuu f(X)
2 3
a)f(x)=7-6x-x +8x

1 3
0) fx) = ? ) sin’ x

9
p)f(x) = (5x +4)
Hatinure nepBooOpasnyto ans 3aganHoi GpyHkimu f(X), rpaguk KOTOPOil MPOXOTUT Yepe3 TOUKy M:

a) f(x) = 6x — 1; M(-2; 10)
6) f(x) = 3cosx; M(%; 3,5)

1

B) f(x) = —; M (2;-7)
X

BrraucinTe mwiomaas GUrypbl, OrpaHMYeHHON JTHHUSIMH:

2

a) y=x -6x+5uy=0
2

0) y=x +tluy=3-x

Bapuanr 5.
Haiimure Bce nmepBooOpasHbie i GyHKIuH f(X)
a) f(x)=x"+4x°-12x + 1

1 5
0) fx) = X cos’ x

5)f(x) = (1 - 9x)"
Haiimute nepBooOpa3nyto i 3aganHol pyHkiun f(x), rpaduk KoTopoil mpoxo Ut yepes3 Touky M:
a) f(x) = 5x — 6; M(-1; 3)

0) f(x) = 2cosx; M( %; -10)

1
B) f(x) = —4;M(3;_1)
X
Brruucnure miomans GUrypbl, OrpaHUueHHON JTMHUSMHE:
2
a)y=4x-2x ny=0
2
0) y=x my=-3x

Bapmuasnr 6.
Hatinure Bce mepBoobOpa3Hbie s GhyHKImH f(X)
a) f(x) =5 - 2x — x*+ 10X’
7
sin’x
B)f(x) = (8x +3)5

1
0) f(x) = e



Haiinute nepBooOpasnyto 11 3aganHol pyHKuH f(x), rpaduk KOTopoil mpoXoauT yepes Touky M:
a) f(x) =4x —3; M(-2; 11)

Tt
0) f(x) = Scosx; M(€;9,5)
1
B) f(x) = —; M (4;-9)
X
Brrancnure momans GUrypel, OrpaHHYSHHON THHISIMH:

2
a) y=-3x +6xuy=0
2
0) y=x t2uy=6

Tema Iloka3aTe/bHbIC yPABHEHHA

Ne 9
Bapuanr 1
CBoiicTBa MoKa3aTeabHOW (QYHKINH.

m n m+n 0
l.a a =a 6.a =1

a” R
2. a’ =" 7.d"

ayv-n_sb
m)n mn 3) "=(=)"
3.(a =a 8. ( d
m

a—qy 1
s.b" b g Va=a"
PemmmTs okazatenbHbIC YPAaBHEHUS:
1
. Ly
1).57 =125 2). —4
() )
3). 367 —¢ 4).9% =27
=X 2_
5).\/5 =25 6).13 =1
X 4x+3 2—Xx
7).2-8" =16 8).7 =49 " .343
2_7x+10 _5
9.2" "o 10). 11" =121

2_6x-2,5 By
1. 2" 2

x+3 x—2
13).2:3  -53 =1443

X X
12). 4" +22"-80=0

14)3-4*+2-9*=5-6"
Pemntes HEpaBeHCTBa:

X’—14x+48 7
). Xt7 > 2).0,6" >29
3 -1
3x+1 17) x* . 8
3).0,7 < 4).3 ¢9
Bapuanr 2
CBoiicTBa MokazarenbHON QyHKINH.
m n m+n 0
l.a a =a 6.a =1
a’ 1 g
2. at =" 7.d"



3. (am )n —a

4.2 b =(@b) 9. Va"=a
a“_@p 1
s b" b’ pVa=a"

X
1). 10" = 1000

X x—1
13). 10 +10 =0,11

(x—2)(x—9)>0
D). 4x-5

.37 =81

1w
3). (25) =5
5).\/10X =100

X
7).4" 2=128

X+3x—4

9). 10 =1
2_5x+85 17
.17 " _ygoV 17

Pemute nokasaTeiabHblE ypaBHEHNUS:
X
2).27 =81

(=)

4. 36" =6

X245 x
6.1,9 =1

3x+7 5—
8).8"" 64=4
7
10). 7% =49

X

X X
12).0,25" +0,5" =6

14)2 -25%-5-10* +2 -4*=0
Pemmte HepaBeHCTBa!

1

2).04" <64
3 6x+10—x2(:’2_7
4. 4 64

Bapmuanr 3
CBoiicTBa MoKkazaTenbHON QyHKINH.

Pemnte nokasaTeiabHbIE ypaBHEHNUS:

Ly
2). O =125
X
4).8" =128
236
6.49 =1
5x-3 7x+1
8).7 ~ -343=49
S
10). 9% =81

X X
12).49 -6-7 +5=0



x _x—2
13).3 -3 =8 14)8*+ 18 =2 -27*
Pemute HepaBeHCTBA:

x(4x-11) (119
. X=7 <0 2).09" 81

2x-3
2

0,5x-3
4.9 <07
Tema Jlorapupmudeckne ypaBHeHUs
Ne 10

,—\
co| Ul
—

x+1
3. 1,6 >

Bapuanr 1
1.log;x =4
og,.10(2x—104)=1¢
3.logs(°x - 5logs x +6=0
4, 7%7%x=2

[\

2
X
5. Xlogsx: Qo

6
logy(x*6—9)=2+log,(x—1)¢
X+y=6
log,x+log, y=3

[©)

Bapuanr 2
log sx=4
log,.,(3x+14)=1¢
gy FPx+ lgax-12=0
92 % =4

..kal\.)hﬂ

Igox_ X

100
log, (x*¢=2)=—1+log, (x—1)¢

2 2

(o)

log,x—log,y=1
x—3y=16

~

Bapwuanr 3

1.108%":-2

2.108,,6(2x—60)=1¢
3.log, 0’ x + log,x =12
4.327%=5
log,x__ XS
5. x &= a
6. logs(x°6—25)=2+logs(x—1)¢
log,x+log, y=2+log,2
log, (x+y)=2

Bapuanr 4.
1. logsx =-2
2.10g,, (x+20)=1¢



W

log;°x + loggx =2
.57*=9

N

5
log,x_ _X

16
log , (x*¢+20)=—1+log , (x+2)i

10 10

W

[o)}

log,x—log,y=1
x—2y=9

~

Bapwuanr 5
log sx=4
Jog,.6(2x—14)=1¢
.lguDZX-i- 2lgox =3
6 =7

A LW D=

6
Igox_ X

100000
Joge(x*6—12)=1+loge(x—2)¢
x+y=38
10g12X+10g12y = ]'

[®))

~

Tema Pemienue 3ana4 U3 miiaHuMeTpUU
Ne 11
Bapuanr 1
1. YeMy paBeH nepuMeTp NPAMOYTOIBHOTO TPEYTOJIbHHUKA, €CIIM €r0 THIIOTEHY3a paBHa 73 cM, a Iiouaib
pasHa 1320 cm??
2. YeMy paBHBI CTOPOHBI IIPAMOYTOJIBHUKA, ECIIM ETO MEPUMETP 74 M, a IIIoIaAb paBHa 3 M>?
3. Haiijure mepuMetp pomba, 3Hasi, 4TO €10 AMArOHAIM OTHOCATCS Kak 5:12, a iomans pasaa 120 cm?,
4. Yemy paBHa IO PAaBHOOEIPEHHOTO TPEYTOIBHUKA, €CIH ero ocHOBaHue 120 M, a OoKoBast CTOpOHA
100 m.
5. B paBHOOOKO Tpanenun ocHOBaHUS paBHBI 10cM 1 24 cM, 6okoBas cropoHa 25 cM. Haiinure muromnanb
Tparenuy.
6. HaiinuTe Bce BBICOTHI TPEYTOJIBHUKA, Y KOTOPOTO CTOPOHBI paBHHI 13 cM, 14 cM 1 15 cm.

Bapuanr 2
1. UeMy paBeH nepuMeTp NPSAMOYTOJbHOIO TPEYToJIbHUKA, €CITH €ro TMIIOTEeHy3a paBHa 73 cM, a IJIolaib
paBna 1320 cm?*?
2. YeMy paBHBI CTOPOHBI IPAMOYTOJILHUKA, €CIIM €70 MEPUMETP 74 /M, a IUIoma s pasHa 3 M>?
3. Haitnute mepumerp pomOa, 3Hasi, YTO €r0 JUArOHAIM OTHOCATCS Kak 5:12, a mmomanps pasHa 120 cM>.
4. Yemy paBHa IUIOIAAb PaBHOOEAPEHHOTO TPEYTONBHUKA, €CJIi ero ocHoBaHUe 120 M, a O0KOBasi CTOpOHa
100 m.
5. B paBHOOOKOI1 Tpanenuu ocHOBaHus paBHbI 10cM u 24 cM, 6okoBast ctopoHa 25 cM. HaiinuTe miomnians
Tpaneuuu.
6. HaiinuTe Bce BBICOTBI TPEYTOJIBHUKA, Y KOTOPOT'O CTOPOHBI paBHHI 13 cM, 14 cM 1 15 cm.

Tema BpIuucieHne NOBEPXHOCTH MHOTOTPAHHHKOB
Ne 12
Bapuanr 1
DopMyIIbL:



a’V3

PaBHOCTOpOHHMI TPEYTOJIBHUK: S= 4 , P=3a,
Teopema [ugaropa: C=a4n
Ksagpar: S= a2 , P =4a;
[IpsiMoyTONBHUK: S =ab; P =(a+tb)2;
[Mapamnenorpamm: S = absina ;P =(a+b)2;

1
PomO: S =§d1d2; P =4a;

at+s
Tpaneuust: S =Th; P=a+b+c+d;
[Ipusma. Ilapamienenunen. Sb.n.= PocHH; Sn.n. = §f.n.+ 280cH. ;

1

HHpaMI/ma:S6-n = 2 poci.h (7151 IpaBUIIBHOM MHUPaMHUIBI);

qn.n.=gb.n + SOCH. »
3amaun
1. IoBepxHOCTH Ky06a 24 cm?. HaiinuTe nimHy ero pedpa U JUaroHam.
2. Beruncnure miomaas 00KOBOH OBEPXHOCTH MPSIMOYTOIBHOTO MapajieNenuieia, CTOPOHBl OCHOBAHHS
KOTOPOro 5 ¢M 1 12 ¢M, a IIomais AMaroHanbHoro cedenus 130 e’
3. B npaBuiIbHO# 4ETBIPEXYTONBHON NEpaMuIe anodema JUIMHOM 8 ¢M COCTaBIseT ¢ OCHOBaHueM yroi 30°.
Haiinute miiomaap NoJIHONW MOBEPXHOCTU MUPAMHUIBI.
4. Haitnure 1iomaas MOTHOM IMTOBEPXHOCTH OKTadipa ¢ pedpom 12 cm.
5. OcHOBaHUEM MPAMO MPU3MBI SBISETCS POMO C TUArOHAIIMHU
6 cM u 8 cM. BricoTta nmpusmer 7 cM. HaiiuTe miomians NOJTHONW HOBEPXHOCTH IIPU3MBI.

Bapmuanr 2
DopMyIIBL:
a*V/3
PaBHOCTOpOHHUH TpEeyroabHUK: S= 4 , P=3a,
Teopema [Iudaropa: c=a’+8°
Ksagpar: S= 32 s P =4a;
[TpsMoyToNBHUK: S = ab; P =(at+b)2;
[Tapamnenorpamm: S = absina ;P =(a+b)2;
1
Pomo6: S =5d1d2; P =4a;
a+s
Tpanemmst: S :Th; P=a+b+c+d;
[Ipuzma. [lapamnenenwume . S0.n.= pocHH; Sn.n. = S0.1.+ 2S0cH. ;
1

HI/IpaMI/I)_'[aZS6'n = 2 poci.py (11 MpaBUIIBHOW TTMPaMUIBI);

Sn.n.= 6.1 + Soci. ;
3amaun
1. IToBepxHOCTH Ky6a 54 cm?. HaiinuTe qiumHay ero pedpa u JUaroHalm.
2. Beraucnurte miomanas 60KOBOH MTOBEPXHOCTH MPSMOYTOJILHOTO TTapaJIJISIICITHIIE Ia, CTOPOHBI OCHOBAaHUS
KOTOPOTro 8 ¢cM | 15 ¢M, a IIommas AMaroHaabHOro cedeHus 68 cM?.



3. B nIpaBuIIbHOM YETHIPEXYTOIBHOMN MUpaMujie anodpema JIMHOM 12 ¢M cocTaBisieT ¢ ocHoBanueM yrou 60°.
Haiiaute miiomaap NOJIHONM MOBEPXHOCTH MUPAMUIBI.

4. Hafigure Tutomas MOTHOHN MMOBEPXHOCTH HKOcadapa ¢ pedbpom 16 cum.

5. B ocHOBaHMU TIPSIMOH MPHU3MBI JISKUT PaBHOOEAPEHHAS Tpareysi ¢ OCHOBAaHUSIMHU 4 CM U 8 CM U BBICOTOMN
3cm. BricoTa mpusmel 6 cM. HalimuTe mmomias moJTHON OBEPXHOCTH TTPU3MEL.

Bapmuanr 3
DopMyIbI:

a*/3
PaBHOCTOpOHHU TPEYTOIBHUK: S= 4 , P=3a,
Teopema [udaropa: =a’+8°
Ksanpar: S= a2 s P=4a;
[IpssMOyTONBHUK: S = ab; P =(at+b)2;
[Napamrenorpamm: S = absina ;P =(a+b)2;

1
PomO: S =§d1d2; P =4a;

a+e
Tpanenus: S =Th; P=a+b+c+d;
[Ipusma. Iapamenenumnesn. S0.n.= pocHH; Sn.n. = S0.1.+ 2S0cH. ;

1

anaMHz{a:S6-” = 2 poci.h (It IPaBMITBHOM TTHPAMHUIB] );

Sn.n.=g6.n + SOCH. »
3agaun
1. TToBepxHoCTh KyOa 96 cm?. HaiiauTe quvny ero pedpa u JUaroHalm.
2. Beruucnure miomanas 60KOBOH MOBEPXHOCTH MPSMOYTOJILHOTO MapaljIeNIeUIe[a, Y KOTOPOTO OJTHA CTOPOHA
OCHOBaHMs 6OJIBIIE APYTOi Ha 5 ¢M, ruIomaas ocHoBanus 300 cM?, a IUIomaabL AMaroHaabHoro cedenus 100
oM.
3. B IpaBUIbHOM 4ETHIPEXYTOIBHOM NHpaMuIe anodema JJIUHOM 6 CM COCTABIISIET ¢ OCHOBAaHUEM yrog 45°,
HaliguTe nnomane moiHON NOBEPXHOCTU MUPAMUIBIL.
4. Haiigute muiomas MOTHOM MOBEPXHOCTH TeTpasapa ¢ pedpom 14 cm.
5. OcHOBaHWEM MPSAMOI TTPU3MBI SBISIETCS POMO C IHAarOHAISIMH
10 cM u 24 cm. BeicoTta npusmsl 5 cMm. HailinuTe miomaas moiIHON MOBEPXHOCTH MTPU3MEI.

Bapuanr 4
DopMyIIBI:

a*+/3
PaBHOCTOpOHHMIT TPEYTOJIBHUK: S= 4 , P=3a,
Teopema [ugaropa: =a’+8”
Ksagpar: S= a2 , P =4a;
[IpsiMoyTONBHUK: S =ab; P =(a+b)2;
[Mapamnenorpamm: S = absina ;P =(a+b)2;

1
PoMmO: S =§d1d2; P =4a;

_a+s

5 h; P=a+b+c+d;

Tpaneuust: S

[Ipusma. Iapamienenumnen. Sb.n.= pocHH; Sn.n. = §0.1.4 2S0cH. ;



1

HHpaMI/ma:S6-” = 2 pooi.p (11 MpaBUIIBHOW TMPaMHUIbI);

gn.n.=g6.n + SOCH. »

3amaun
1. IToBepxHocTh Ky6a 216 cm?. HaiiauTe qiuuay ero pedpa u JUaroHam.
2. Beraucnure miomanas 60KOBOIH OBEPXHOCTH MPSMOYTOJIEHOTO TTapalljIeNIeITuIIe 1a, Y KOTOPOTO OJTHA CTOPOHA
OCHOBaHMs GOJIbLIE APYToi Ha 1 ¢M, IIomaab OcHOBaHus 12 cM?, a IUIoIaab AMaroHaabHOro ceyeHus 30 cM?.
3. B nIpaBuIIbHOM YETHIPEXYTONBHON MUpaMuIe anopema JIMHOM 4 ¢M COCTaBIsET ¢ ocHoBaHMeM yrou 30°.
HailiguTe niomane moiHON NOBEPXHOCTU MUPAMUIBIL.
4. Haiigure 1uiomas MoTHOM MOBEPXHOCTH OKTadapa ¢ pedopom 8 cm.
5. B 0OCHOBaHMM TPSAMOM MTPU3MBI JIEKHUT MApauIeIOrPaMM CO CTOPOHAMH 4 ¢M U 5 ¢M M ocTphIM yritom 30°.
BricoTa npusmsl 8 cM. HaliquTe mimomaas moiHON NOBEpXHOCTU MPU3MBI.

Bapuanr 5
DopMyJIBL:
a*/3
PaBHOCTOpOHHMI TPEYTOJIBHUK: S= 4 , P=3a,
Teopema [Tudaropa: c2 —a’ 4
Ksagpar: S= 32 s P=4a;
[IpssMOYTONEHHUK: S = ab; P =(at+b)2;
[Mapamnenorpamm: S = absina ;P =(a+b)2;
1
Pomo6: S =§d1d2; P =4a;
a+e
Tpanenwst: S =Th; P=a+b+c+d;
[Tpuzma. [Mapamnenenunes,. S0.1.= POCHH; Sn.n. = §f.n.+ 2SocH. ;

1

TMupamuzga:SO-N = 2 poci.h (I IpaBUIIBHOW THPaMU/IbI);

Sn.n.= 6.1 + Soci. ;

3agauu
1. IToBepxHoCTh Ky6a 150 cm?. HaiiauTe nuunay ero pedpa u JUaroHam.
2. Beraucaure momanas 00KOBOH OBEPXHOCTH IPSIMOYTOIBHOTO MTapajlieNennIie1a, CTOPOHBI OCHOBAHUS
K0TOporo 12 ¢cM u 16 ¢cM, a mIomans AMaroHaabHoro cedenus 80 cm?.
3. B IpaBuIbHOM 4ETBHIPEXYTOIBHOM NHpaMuIe anodema IJIUHOM 6 CM COCTABIISET ¢ OCHOBaHUEM yrog 60°.
Hatinure muromaab MoJHOM MOBEPXHOCTH MMHPAMHUIBL.
4. Haiinure mo1omaab MOTHOM MMOBEPXHOCTH HKOCAdIpa ¢ pedpom 4 cM.
5. B ocHOBaHMH MTPSIMOM TPU3MEI JIS)KUT PAaBHOOEPEHHAS Tpaneus ¢ OCHOBAaHUSIMH 4 ¢cM U 9 CM U BBICOTOU
12cM. Bricota mpusmel 10 cm. HaiinuTe motomniaap moTHONW MOBEPXHOCTH MPU3MEL.

Bapuanr 6
DopMyIIBL:
a*/3
PaBHOCTOpOHHMIT TPEYTOJIBHUK: S= 4 , P=3a,
Teopema [ugaropa: C=a’+8”
Ksagpar: S= a2 , P =4a;
[IpsiMoyTONBHUK: S =ab; P =(a+b)2;

[Mapamnenorpamm: S = absina ;P =(a+b)2;



1

Pomo6: S =§d1d2; P =4a;
a+s
Tpanerus: S =Th; P=a+b+c+d;
[Ipuzma. [Mapannenenwue . S6.n.= pocH H; Sn.n = S.n.+ 2SOCH.
1

HHpaMI/ma:S6-” = 2 poci.p (11 MpaBUIIBHOW TUPaMHUIbI);

gn.n.=g6.n + SOCH. »
3agauu
1. TTosepxHOCTL KyOa 6 cM”. Haiiure 1ymHy ero pedpa v AMaroHalu.
2. Beraucaure miomans 00KOBOH OBEPXHOCTH MPSIMOYTOIBFHOTO MapajlIeenuiieaa, CTOPOHBI OCHOBAHUS
KOTOPOro 7 ¢M H 24 ¢M, a IIIoIab AMaroHaasHoro cedenns 100 cm?.
3. B nmpaBunbHON 4eTHIPEXYTONBHOM MupaMue anodema JITHHOMN
10y/2 cM cocTaBiIsieT ¢ OCHOBaHHEM yron 45°. Haiiure miomais NoaHOM OBEPXHOCTH MUPAMHUJIBL.
4. Haiinure miomaas MOTHOM MMOBEPXHOCTH TeTpadapa ¢ pedpom 20 cm.
5. B 0CHOBaHMHM MIPAMOMN MPU3MBI JIEKHUT MAPAILIEIOrPAMM CO CTOPOHAMH 6 CM M 5 ¢M ¥ OCTPBIM yriioM 60°.
Bricora npusmel 10 cMm. Haliaure muomans MoMHOM MOBEPXHOCTH MPU3MBL.

Tema O0BbeMbI MHOTOTPAHHUKOB

Ne 13
Bapuanr 1
DopMyJIBL:
[Tpusma, napamienenunen;
S0.n.= pocH fg- - gn.n. = §0.n.+ 2S0cH. .
V=S0HH;  H=][sin& ;
[Mupamupa:
1
s6.n. = 2 poch p; (h — anogema)
Sn.n. = S6.n.+ Sock..
1 3V
v=3sochy = H:SOCH :
a*V3
PaBHOCTOpOHHMI TPEYTOJIBHUK: S = 4 ; P=3a;
Kpampar: S = a2 ;s P=4a; d= a\/2;
3amauu:

1). IlepumeTp ocHOBaHMS MPABUIBHONW YETHIPEXYTONBHOMN MPU3MBI

o 2 . .. ..
20cm, a mnomans 6okoBoii Tpanu 50 cu . Halinute 00bEM MPU3MBI U €€ TIOHYTO TOBEPXHOCTb.

. . 3 .
2). O0BEM TPEyTONHHON THPAMHUIBI 2\/ 3 cm . CTopoHa OCHOBaHUSA 2 cM, @ OCHOBAHHEM SIBISICTCS PABHIITBHBII

TPCYTrOJIbHUK. HaﬁHHTe JJIMHBI BCEX OOKOBBIX pe6ep, €CJIM U3BCCTHO, YTO OJAHO U3 HUX ICPIICHAUKYIIAPHO
OCHOBAHUIO.

3). B ocHOBaHMY TIPU3MEI JIEXKHUT MPABUIBHBINA TPEYTOIBFHUK CO CTOPOHOH 6¢cm. BokoBoe pebpo Ha 2cmbonbiie

MepuMeTpa OCHOBaHUS 1 00pa3yeT ¢ ocHOoBaHUeM yroi 60°. Halinute 00bEM MPU3MBLL
4). Haiitn 00beM Ky0a ¢ pedpoM 4 cMm.



Bapmuanr 2

DopMyIIbL:
ITpusma, napayenenumnen;
S0.n.= pocH ff- §n.n. = S.n.+ 20cH. -
V = SOcH H; H =1[sin&X ;
IMupamuna:
L

sn. = 2 pochp: (h — anodema)
Snn. = SO0+ SocH. :

1 3V
v =3 socHg :>H:SOCH .

a’v/3
PaBHOCTOpOHHMIA TPEYTONBHUK: S= 4 ; P=3a;
Ksampar: S = a2 ;s P=4a; d= a\/z;
3amaun:

1). B ocHOBaHWY TPEyTOJbHON MUPAMUJIBI JICKHUT MPABHUILHBINA TPEYTOJNBHUK CO CTOPOHOH 6¢cvm. OIHO U3 OOKOBBIX
pébep nupamMubl MEPIEHANKYIIIPHO OCHOBaHUIO. HalinnTe myinHbl OOKOBBIX péOep mMpamMHIbl, €CIIH U3BECTHO, YTO

e€ 00bEM 24\/ 3 en”.

2). B ocHOBaHMHM MapajuIeienuIieaa JeKUT KBaApaT ¢ IEPUMETPOM

24cm. BokoBoe pedpo mapajuienenuiieia paBHO JUAarOHa N OCHOBAHUS M 00pa3yeT ¢ OCHOBaHHUEM Yrom 4.5°.
Haiimqute 00pEM mapasuienenumneaa.

3). llepumetp O0KOBOI TpaHM MPABIIEHON YETHIPEXYTOIBHON MPU3MEI 28 cM, 2 CTOPOHA OCHOBAHUS Ha 2 CM
Kopode O0KOBOTO pedpa.

Haiimute 60KOBYIO TOBEPXHOCTH 1 00HEM ITPU3MEL.

4). Haiitu 06beM Ky6a ¢ pedpom 6 cM.

Bapuant 3
DopMyIIbL:
[Ipu3ma, napanenenunen:

S0.n.= pocH fg- gn.n. = §0.n.+ 2S0cH. .

V=SO0CHH;  H=][sin& ;
IMupamupa:
1

sbn. = 2 pocip; (h — anotema)

Sn.n. = S6.n.+ Sock.



3V

1
v=3socHyg = H:SOCH;
a3

PaBHOCTOpOHHMI TPEYTOJIBHUK: S= 4 ; P=3a;

2 |
Keagpar: S=a ; P=4a; d=a 2
3agaun:
1). CropoHa OCHOBaHWUsI IPABUIILHON TPEYTOILHON TPU3MBI Ha 3cM MeHbIIIe ¢é 60KoBOro pebdpa. J[naronans

OOKOBOIf IpaHU 3\/ 5 cMm.

Hatinure 00BbEM IPU3MBLL

2). B ocHOBaHMM HAKJIOHHOTO MapajuieenuIe/a JSKUT KBapaT co CTOpoHoi Scm. bokoBoe pedpo paBHO
JMaroHaJI OCHOBaHMUS M 00pa3yeT ¢ ocHOBaHMEM yroi 45°. Haiinmute 00bEM mapannenenumnena.

3). B ocHOBaHMU TUpaMUBI JIEXKHUT KBAJIPAT CO CTOPOHOU 2 cm. OAHO 13 OOKOBBIX pEOEp MUpPaMHUIbI
MEPIECHINKYJIIPHO OCHOBAHHUIO, @ CaMO€ UIMHHOE OOKOBOE pedpo \/44 cm. Hatimure 00bEM UpaMUIBL.

4). Haiftu 00bem ky0Oa ¢ pedpom 10 cm.

Bapuant 4
DopMyIIbL:
[Ipu3ma, napannenenumnen;
S0.n.= pocH fg- gn.n. = §0.n.+ 2S0cH. .
V=S0CHH;  H=][sin& ;
IMupamupa:
1
s6.n. = 2 poc p;: (h — anodema)
Sn.n. = S6.n.+ Sock.
1 v
Vv=3SsoHy = H _Soc ;
a*V3
PaBHOCTOpOHHUH TpEeyroapHUK: S = 4 ; P=13a;
Ksagpar: S= a2 ;s P=4a;, d= a\/2;
3agaun:

1). B ocHOBaHWY NMPHU3MBI JIEKUT MIPAaBUIIBHBIA TPEYTOJILHUK CO CTOPOHOH 4cm. BokoBoe peOpo mpu3Mel paBHO Scv U
oOpa3yer ¢ ocHOBaHUeM yron 45°. Haliaure 00bEM MpU3MBL.
2). B ocHoBanum nupamMuisl SABCDIeKUT KBaApaT CO CTOPOHOMH

\/6 cm. Pebpo SB nepnieHAUKyIISIpHO OCHOBAHUIO, a JJIMHA pedpa

SC - \/10 cm. Haiinure 00EM THpaMuIbL.

3). CropoHa OCHOBaHHS MPABMIIbHON YETHIPEXYTOJILHON PU3MBI 6CM, @ TUaroHayib O0KOBOH rpanu — 10 cu.
Haiinure noiaHyo MOBEpXHOCTH MPU3MBI U €€ 00BEM.

4). Haiitu 00BpeM KyOa ¢ pedbpom 8 cm.

Bapuant 5
dopmynsl:
[Ipu3ma, napayenenumnen:



S0.n.= pocH fg- gn.n. = §0.n.+ 2S0cH. .

V=S0CHH;  H=][sin& ;
IMupamupa:
1

s6.n. = 2 poc p;: (h — anodema)

Sn.n. = S6.n.+ Sock.

1 v
V=3SsoHy = H :SOCH ;
a*V3
PaBHOCTOpOHHUH TpEyroapHUK: S = 4 ; P=13a;

Ksagpar: S= a2 ;s P=4a;, d= a\/2;
3amaun:

1). B ocHOBaHNY MUPaMUIBI JIEKHUT NPABUIIBHBIN TPEYTOJBHHUK CO CTOPOHOH 6¢cm. OOBEM mupamus! / 8\/ 3 e
Haiinute anuabl Bcex O0KOBBIX pEOEp MUPaMUIbL, €CIIH U3BECTHO, YTO OJHO U3 HUX MEPIECHANKYIISPHO OCHOBAHUIO.
2). OcHOBaHHWE TapauIelienuIie;a — KBaapaT ¢ nmepuMerpoM /2cm. BokoBoe peOpo paBHO AMArOHAIN OCHOBAHHS H
oOpa3yer ¢ ocHOBaHUeM yroiu 45°. Haliaure 00béM nmapasuienenuriesa.

3). [lepumeTp OCHOBaHMSI MMPABUIILHOM TPEYTOBHON TIPU3MBI — 24cMm, a IepuMeTp 00KoBO# Tpanu — 36cm. Halimure
00BEM 1 OOKOBYIO IOBEPXHOCTD HPU3MBI.

4). Haiiti 066eM KyOa ¢ pedpom 12 cm.

Bapwuanr 6
DopMyIbL:
[Tpusma, napamienenunen;
S0.n.= pocH fg- gn.n. = §0.n.+ 2S0cH. .
V = SOCH H; H=[s5in& ;
ITupamupa:
1
son. = 2 pocip; (h — anotema)
sn.n. = 0.1+ sock..
1 v
v=3socHy = H:SOCH g
a*+/3
PaBHOCTOpOHHWUI TPEYTOMBHUK: S = 4 ; P=13a;
Ksagpar: S= a2 s P=4a;, d= a\/2;
3amauun:

1) Cropona ocHOBaHUsI MPABUIBHOM YETHIPEXYTONBHON PU3MBI 2\/2 CM, @ AUArOHAINIb MPU3MBbI — Scv. Haiinure
00BEM MTPHU3MBL.



2). OgHO U3 OOKOBBIX PEOEP MUPaMHUIBI IEPIICHANKYIIIPHO OCHOBAHUIO, 2 B OCHOBAaHHH JIC)KUT MPABUIIbHBIH
TPEYTOJIBHHUK CO CTOPOHOM 5 cM. HalinuTe mummHbI Becex pébep mupaMuIpl, €CJIM U3BECTHO, YTO 00BEM MUPAMUJIBI

12,5\/3 e

3). B ocHOBaHWY NMPHU3MBI JIEKUT MPAaBUIIBHBIA TPEYTOJIBHUK CO CTOpoHON4cm. BokoBoe pedpo paBHO BhICOTE
OCHOBaHMsI B 00pa3zyeT ¢ ocHOBaHWEeM yrou 60°. Haiinure 06bEM TPU3MEL.
4). Haiitu 06beM Ky6a ¢ pedpom 2 cM.

Tema Tesia Bpamenust

Ne 14
DOpMYIIBL:
Lmmanap: Sees = TR Secces = 2RH; S5 = 20RH; Sy = 27R(H + R);
V =nR’H;
Konyc: Seer = TR*,  Seccer. = RH;  Sgn =7RL; S, =aR(R +L);
— 1 2
V= §TCR H;

Y Ceu€HHBIN KOHYC: Siocn = M5 Spoer = TR Soccen. = 2(r + R)H;

1
Sen.=m(r+R)L; S,n=n+7aR*+xa(r+R)L; V= §nH(R2 +Rr + 1?);

4
[lap. Cpepa. S=4nR* V= §TER3;

Bapmuanr 1
3agaumn:

1. IlpssMoyronbpHUK ¢ fuaroHanbsio 10 cM 1 onHON U3 cTOPOH 6 CM BpamiaeTcsi BOKpYT Oouibiiel croponsl. Haliaure

00BEM U IUIOIIA b TOJIHOM MOBEPXHOCTH TEJIa BPAIICHUS.

2. lnaroHanb OCEBOTO Ce4eHus ImHApa 15 cM, a paauyc 4,5 cMm. Haliaure mmomans O0KOBOI MOBEPXHOCTH U
00BEM IUITHHIPA.

3. muHa obpa3zyromeli KoHyca 12 cM cocTaBiIsieT ¢ OCHOBaHUEM yron 45°. Haiiaure miomas mojiHom
MOBEPXHOCTH U 00BEM KOHYCA.

4. BricoTa yceu€nnoro koHyca 12cMm, a pagunycsl ocHoBanmid 18 cM 1 13cM. Haliaure mmomans 60koBoi
MTOBEPXHOCTH U 00BEM yCEUEHHOTO KOHYCA.

5. 64 oAMHAKOBBIX METALTHYCCKUX MAPUKA PATAyCOM 6 CM KaKIbIN CIUIaBIIN B oauH. HalimuTe pagmyc
MOJIYYUBIIETOCs IIapa.

Bapwuant 2
DopMyIIBL:
Lmmanap: Sees = TR Secces. = 2RH; S, = 2nRH; S, = 27R(H + R);
V =nR’H;
Konyc: Seei =TR?%  Socces = RH;  Sgn =nRL; S,. =nR(R+L);
— 1 2
V= ERR H;

VCEUEHHBIM KOHYC: Syocn = M5 Spoen. = TR Seccen = 2(r + R)H;

1
Sen =m(r+R)L; S,,=mn’+aR*+xn(r+R)L; V= §nH(R2 +Rr + 1?);

4
[lap. Cpepa. S=4nR* V= §nR3;

3agaymu:
1. IlpssMoyronbHUK ¢ fuaroHansio 20 cM 1 01HON U3 cTOpOoH 12 cM BpamaeTcsi BOKPYT OOJbIIeH CTOPOHBI.
Haiimute 00BEM 1 IUTOIIA s TTOTHOM MTOBEPXHOCTH TEJIa BpaICHHUS.
2. lmaroHanb OCEBOTO CEYEHUS IMIIMHAPA 25 cM, a BhicoTa 24 cM. HaiinuTe momaab O0KOBOM MOBEPXHOCTH H
00BEM IUITHHIPA.



3. lnuna oOpasyromield KoHyca 8 cM, a yroJj IpH BEPLIMHE OCEBOT0 cedeHus - npsmoil. Haiigure minomans
MIOJIHOM MOBEPXHOCTH U 00BEM KOHYcCA.

4. BricoTa yceu€HHOTO KOHYyca 12¢M, a paguychkl ocHoBaHui 11 cM 1 6 cm. Haiinnre mmomans 60koBoit
MOBEPXHOCTH U 00BEM yCEUEHHOTO KOHYyCa.

5. CKONBKO METAUTMYECKUX MIAPUKOB PAIIYCOM 2 CM Ka)KIbIii MOKHO OTJINTh, PACIJIABUB OJINH MIAPHUK PAJTAyCOM
4 cm?

BapuanT 3
DopMyIIbL:
Hmmasap: Sees = TR Secces. = 2RH; S5 = 20RH; S, = 27R(H + R);
V = nR’H;
Konyc: Seei =TR?%  Socces = RH;  Sgn =nRL; S,.=naR(R+L);
— 1 2
V= §71:R H;

VCeUuEHHBIN KOHYC: Spoc = T Spoer. = TR Seccer = 2(r + R)H;

1
Sen =m(r+R)L; S,.=mn’+aR*+xn(r+R)L; V= §7:H(R2 +Rr + 1%);

4
[lap. Cpepa. S=4nR* V= §nR3;

3anauu:
1. IIpsAMOYTONBHUK C TUAroHanbio 13 cM 1 0HOW M3 CTOPOH 5 M BpamiaeTcsi BOKpYT Oouibliell croponsl. Haliaure
00BEM 1 TUIOIIAJh TTOTHOM MMOBEPXHOCTH TEJIa BPAIICHHUS.
2. lnaronans oceBoro ceueHus mumHApa 20 cM, a Beicota 16 cM. HaiinuTe mnomanb 60KOBOW MOBEPXHOCTH U 00BEM
LHMIMHIPA.
3. Jlnuna oOpasyromieit konyca 10 cM, a yros npu BepliMHe oceBoro ceuenus - 60°. Haligure miomaas moiHom
MOBEPXHOCTH U 00BEM KOHYCA.
4. BricoTa yceu€nHoro koHyca 15 cM, a paguycel ocHoBanuii 20 cM u 12 cm. Haiinure mnomans 00KoBO#
MOBEPXHOCTH U 00BEM yCEUEHHOTO KOHYCA.
5. CKONBKO METATUTMYECKUX MIAPUKOB PAIIYCOM 2 CM Ka)IbIii MO>KHO OTJINTh, PACIJIABUB OJIMH IIAPHUK PAJANYCOM 6

cMm?
Bapuanr 4
DopMyJIBL:
Lmmasap: Sees = TR Secces = 2RH; S5 = 20RH; S, = 27R(H + R);
V =nR’H;
Konyc: Seer = TR*,  Seccer. = RH;  Sgn =7RL; S, =aR(R +L);
— 1 2
V= §nR H;

Yceu8HHBIH KOHYC: Spoen = % Spoen. = TR%  Seeces. = 2(r + R)H;

1
Sen.=m(r+R)L; Syn=n?+aR*+xn(r+R)L; V= gnH(Rz +Rr + 1?);

4
[lap. Cpepa. S=4nR* V= §RR3;

3amaun:
1. [IpsIMOYTONTFHUK C TUaroHaisio 17 cM 1 0JIHOM M3 CTOPOH 15 cM BpamaeTcst BOKpYT MeHbIei croponsl. Haliaure
00BEM U TUIOIA/Ab OJTHOM MOBEPXHOCTH TeJla BPaILCHHUS.
2. JlnaroHasb 0CeBOTO ceueHHs IMIUHIpa 15 cM, a Beicota 9 cM. HaliauTe miomans 60KOBOM MOBEPXHOCTH U 00BEM
HWIMHIDPA.



3. OOpa3ymias KoHyca JUTMHOM 6 CM COCTaBISIET C OCHOBAaHUEM YTl 30°. Haiigure TUIOMAAb TOJHON
MOBEPXHOCTH U 00BEM KOHYCA.

4. BricoTa yce4€HHOTO KOHyca 8 ¢M, a paanychl ocHoBaHui 13 cM u 7 cm. Haligure muomans O0KOBOH MOBEPXHOCTH
1 00bEM yCeYEHHOTO KOHYCA.

5. 8 0OIMHAKOBBIX METAUIMYECKHUX ITaprKa paamycoM 10 cM Kaxapli CIUTaBIIIA B oauH. HalimuTe pamnyc
MOJTy4UBIIETOCA I1apa.

Bapuanr 5
DopMyIbL:
Lmmanap: Sees = TR Secces = 2RH; S5 = 20RH; S, = 27R(H + R);
V =aR’H;
Konyc: Sees =TR?%;  Socces = RH;  Sgn =nRL; S, =nR(R+L);
— 1 2
V= EnR H;

VCeu€HHBIN KOHYC: Socn = M5 Spoer = TR Soccen. = 2(r + R)H;

1
Sen.=m(r+R)L; Syn=n+aR*+n(r+R)L; V= §7:H(R2 +Rr + 1r);

4
[ap. Cpepa. S=4nR* V= §TCR3;

3amaun:
1. [IpsAMOYTOJIBHUK C TUATOHAJBIO 5 CM U OAHOU U3 CTOPOH 3 CM BpallaeTcs BOKPYT MeHblIeH cTopoHbl. Haiinure
00BEM U TUIOIIA/h ITOJTHOM MOBEPXHOCTH TEJIa BPAIICHUS.
2. lnaroHans oceBOro ceueHus mumHApa 17 cM, a paanyc 4 cMm. Haiinure mmomanb 60KOBOH MOBEPXHOCTH B 00BEM
LWIMHIpPA.
3. OGpasyromas KoHyca JJIHHON 4 cM cocTaBiseT ¢ ocHoBanueM yron 60°.  Haiinure miomans moiHoH
MOBEPXHOCTH U 00BEM KOHYCA.
4. BreicoTra yceuéHHOT0 KOHyca 9 ¢M, a paanychl ocHoBaHui 15 cM u 3 cm. Haliaurte uioimaas OOKOBOM MOBEPXHOCTH
1 00BpEM yCeu€HHOTO KOHYyCa.
5. 216 oAMHAKOBBIX METAUIMYECKUX IIapHKa panycoM 7 ¢M KaXIbpIH CIUIaBUIM B oauH. Halaute panuyc
MOJIYYMBLIETOCs IIapa.

Bapwuanr 6
DopMyIbL:
Lmmanap: Sees = TR Secces = 2RH; S5 = 20RH; S, = 27R(H + R);
V =nR*H;
Konyc: Seei =TR?%;  Socces = RH;  Sgn =nRL; S, =nR(R+L);
— 1 2
V= gnR H;

YV Ceu€HHBIN KOHYC: Syocn = 5 Sypoer = TR Soccen. = 2(r + R)H;

1
Sen.=m(r+R)L; Syn=n+aR*+n(r+R)L; V= gnH(RZ +Rr + r);

4
[ap. Cpepa. S=4nR* V= §nR3;

3anmaun:
1. TIpsIMOYTOJILHUK C IUIOINA/BIO 8 CM?, OJHA CTOPOHA KOTOPOIO Ha 2 ¢M GOJIbIIE JIPYIOM, BPAIAETCss BOKPYT
Oonbielt cropoHsl. Halinure 00bEM 1 TUIOIIA L TIOTHOMN MOBEPXHOCTH TEJia BPAIICHUS.
2. Bricora nuamHapa Ha 10 cM Goutblie paanyca OCHOBAHUS, MOJIHAs OBEPXHOCTH IuuHapa 144 cm’. Haitaure
paanyc OCHOBaHUS U BBICOTY.
3. Tpeyronpauk co croponamu 10, 17 n 21 cm Bpamaercst BOKpyT 60mbieil croponsl. Omnpenennure 00bEM 1
IIOIIA b TIOJTHOM OBEPXHOCTHU MOIYUYEHHOTO TeJa BpallleHuUs.
4. PaBHOOeApeHHAs Tparenys ¢ mapajuleIbHBIMU cTopoHamMu 7 U 17 cM Bpaiaercsi BOKPYT CpeHeH BHICOTHI.
[Inomane Tpaneunu 144 cM>. Omnpenennte 00bEM Tena BpaleHHs.
5. CKONBKO METAJUIMYECKUX IIAPUKOB PAIHyCcOM 3 CM MOYKHO OTJIIUTb, PAacIlIaBUB MIap paguycoMm 9 cm?



3a ceMecTp CTyIeHT MOXET BBIITOJHHUTH BCE 3aaHUSI.
Kpurtepuu oueHuBanus:
5 0ala0B BBICTABIISIETCS, €CIH 3aJaHMsS BEIIOIHEHBI CAMOCTOSTENBHO, B IOJHOM O0OBEME, HalijeHa,
0000111eHa 1 CUCTEeMaTHU3NPOBaHa HeoOXoauMas HHPOpMaIIys
4 Gamra BBICTaBIIsIeTCA CTYACHTY, €CIM 3aJaHUSl BBIIOJHEHBI CAMOCTOATENFHO, B IOJHOM OOBeMe,
OJHAKO JONYINCHBI HC3HAYUTCIIbHBIC OIHI/I6KI/I, HCIIPABJICHHBIC ITPU YKa3aHWU Ha HUX
3 Oamna BBICTaBISIETCS CTYIEHTY, €CIH 33/IaHUS BBIMOJHEHBI CaMOCTOSTENHHO, B TOJHOM o0OBeEMe,
OJIHAKO JIOYIIEHBI OMINOKH, UCIIpaBIIEHHBIE C 3aTPyIHEHHEM P YKa3aHUU Ha HUX
2 Oayyia BHICTABIIACTCS CTYACHTY, €CIIM 33J]aHHUS HE BBHITOIHEHBI B TIOJTHOM 00BEME.

3. Metoauyeckue mMarepuabl, onpeneasonde Npoueaypbl OUEeHUBAHUS 3HAHUI, YMEHMH,
HABBIKOB U (/M) ONBITA AeSITeIbHOCTH, XapaKTePU3YIOIIUX 3Tanbl ()OPMHUPOBAHMA KOMIIETEHIIUIH

IIpouenypa oreHuBaHWsS 3HAHWN, YMEHUH, HaBBHIKOB M (WJIM) ONbBITA JAEATEIbHOCTH,
XapaKTePU3YIOLIUX 3Tanbl HOPMUPOBAHUS KOMIETEHIIMH COCTOUT U3 TEKYILEro KOHTPOJISL.

Texkymmii KOHTPOJIb YCIEBAEMOCTH MPOBOAUTCA C HCIOJB30BAaHHUEM OLEHOYHBIX CPEACTB,
MPEJICTABIIEHHBIX B M. 2 TAHHOTO MPWIOKEHHA. Pe3ympTaTel TEKyIIero KOHTPOJIS TOBOJSATCS IO CBEACHUS
CTYJEHTOB J0 IMPOMEKYTOYHOM aTTECTAllUU M YUUTHIBAIOTCS IIPH OLICHWBAHWUY 3HAHUI, yMEHHUH, HABBIKOB U
(vnm) ombITa IEATENBHOCTH.



IIpuniaoxenue 2

METOJUYECKHUE YKA3AHUS JJI51 OBYUAIOIMAXCS 10 OCBOEHUIO
JTUCHUILINHBI

OV /.07 MaTtemaTuka

Meroanueckne ykKa3zaHUsS IJIs CTyJACHTOB 1Mo ocBoeHHIo aucruiuimasl OYJ[.07 Marematuka
SIBJISTFOTCS] 9aCThIO pabodel mporpaMMBl (TIPIIIOKEHHEM K pabodell TporpaMmme).

PIT/I— pabouas mporpaMma, yTBEpKACHHAS JUPSKTOPOM KOJIISKA JUISl U3YUCHUS JUCIUTUTHHEI
OVY1.07 Maremaruka. OHa onpenesnseT eNd U 3aa9u TUCITUTUINHBL, (DOPMHUPYEMBIC B XOJIE €€ H3yUCHUS
KOMIETCHIIMU W WX KOMIIOHEHTHI, COACpKaHHE H3y4aeMOT0o MaTepualia, BUIbl 3aHATHH U 00BEM
BBIZICIIIEMOT0 YI€OHOTO BPEMEHH, a TAK)KE MOPSATIOK U3YUCHIS U MPEIOIaBaHMsI IPEMETa.

s camocTosiTensHOM yaeOHOU paboThI CTYJeHTa BaXKHOE 3HAUEHHE UMEIOT pa3zensl «CTpyKTypa
U COJEpXKaHUE TUCIMILIMHBI (MOAYNS)» M «YUueOHO-METOAUYECKOe W MH(POPMAIMOHHOE OOCCIeueHUe
JTUCIIATUTAHBL (MOAYMs)». B mepBoM yKasbIBaroTCs pasfellbl U TEMBl U3y4aeMOW IWCIWIUIMHEI, a TaKke
BUJBl 3aHATHI M IUIAHUPYEMbIH 00BeM (B aKaJeMUYECKHX Yacax), BO BTOPOM — pPEKOMEHIyeMas
JUTEPATYpa U TIEPEICHD PECYPCOB HHHOPMAITMOHHO-TEJICKOMMYHHUKAITMOHHON ceTH «VIHTepHET».

Jis TOATOTOBKM K TEKYIIEMY KOHTPOJIIO CTYACHTHI MOTYT BOCIIOJNIB30BaThCS OIICHOYHBIMH
CpeAcTBaMH, TpencTaBleHHBIMA B [lpunoxkennn 1 k paboueit mporpamme aucuumimael OY1.07
Maremaruxka.

1. Onucanne nocienosareabHOCTH AeiicTBHII cTyIeHTa

IIpucrymas x m3ydennro aucuumuinabl OY/J[.07 MaremMaTnka HEOOXOAMMO B TIEPBYIO OUCPEIb
o3HaKoMHUTbCs c conepkanueMm PIIJl, rne B pasmene «CTpykTypa M coAepaHHME AUCLUIUIMHBDY
MpHUBeIeHO 00IIIee pacrpeeleHne YacoB ayAUTOPHBIX 3aHATHH U CAMOCTOATEIBHON pabOTHI IO TEMaM.

3amoroM yCHENIHOTO OCBOCHHS AWCIUIUIMHEI SIBISETCS PETyNSpHOE TOCEIIeHHEe 3aHATHN |
BBITNIOJTHEHNE TMPEAYCMOTPEHHBIX MporpamMmoii 3amanuil. [Ipomyck omHoro, a Tem 06osee HECKOJIBKHUX
3aHATHUH MOXET OCIIOKHUTH OCBOCHHUE Pa3JIeNioB Kypca.

Jlexiun UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAyUHBIX 3HAHHUM MO COAEP KaHUIO
mucraomael. OY1.07 Maremaruka. [lpym wm3ydeHHH W TpopabOTKE TEOPETHIECKOTO MaTepHaia
HE00X0IMMO:

— NOBTOPUTH SaKOHCHeKTHpOBaHHBIﬁ Ha JICKHUOHHOM 3aHATHU MaT€pHall U JOMNOJHUTHL €ro C
Y4eTOM PEKOMEHJOBAHHOM 110 TAHHON TeMe JIUTepaTyphl;

—Ipu CaMOCTOATCIBHOM HU3Y4YCHUH TeOpeTH‘IeCKOﬁ TEMbI IOATOTOBUTL KOHCIICKT, HMCIIOJbL3YyA
pexomennoBannblie B PI1/] muTepaTypHbBIe HCTOUHUKY U 3JIEKTPOHHBIE 00pa3oBaTeNbHBIC PECYPCHI.

[IpakTuueckue 3aHATHS TPOBOAATCS C LENbIO YITyOJIICHHS M 3aKpEIJICHUs! 3HAHUH, TOJTyUYeHHBIX
Ha JICKITUSAX U B IPOIIECCE CAMOCTOSITEIEHOM pabOTHI C yU4eOHO! THTEepaTypoil.

B mporecce mpakTHdeckoro 3aHATHS, KaK BUAA YYeOHBIX 3aHATHH, 00ydYaromIuecs: BBIONHSIIOT
OOHO WM HECKOJIBKO MPAKTHYCCKHUX 3aIlaHI/II71 o4 PYKOBOJACTBOM IMp€noaaBaTcyisi B COOTBECTCTBUH C
M3y4aeMbIM COJIep’KaHNEeM yIeOHOTO MaTepHraa.

Brinonnenne oOyyaronMucs MpakTUUECKUX 3aJaHUH HAaIpaBIeHO Ha:

- 0000mmeHne, cHCTEMAaTH3ANNIO, YTIyOJIeHHE, 3aKPETJICHHE MTOTyYeHHBIX TEOPETUISCKUX 3HAHHUH
MO0 KOHKPETHBIM TEeMaM JUCIUILTUHBL;

- (1)OpMI/IpOBaHI/Ie YMeHI/Iﬁ IMPUMCHSATH ITOJIYUYCHHBIC 3HAHUA HAa NPAKTUKE, peaiu3aluio CAUHCTBA
WHTEIUICKTYAIBHOMN U MTPAKTHYECKOH eI TeTbHOCTH;

- BBIpAOOTKY TIpH PEIICHUU TOCTABICHHBIX 33Ja4 TaKUX MPOQPEeCcCHOHANBHO 3HAYMMBIX KayeCTB,
KaK CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsT MHUIIMATHBA.

[Ipu nmoaroToBKe K NPaKTHUECKOMY 3aHATHIO HEOOXOAUMO U3YyUUTh WM MOBTOPUTH JICKIIMOHHBIN
MaTepual Mo COOTBETCTBYIOIIEH TeMe.

2. CamocrosiTelbHasi paBoTa CTy/IeHTa



CamocrosiTenbHass paboTa CTyAEHTa — CaMOCTOsITENbHas ydueOHas AeATeNbHOCTh CTYICHTA,
opraHusyemasl KOJUIEJPKEM U OCyIlecTBIsieMas 0e3 HeIOCPEACTBEHHOIO PyKOBOJCTBA IleJarora, HO IO
€ro 3aJlaHHsAM H 0] €r0 KOHTPOJIEM.

Lenu camocTosATENEHON pabOTHI:

- CUCTEMAaTH3alus 1 3aKpEIJICHUE TIOYyYEHHBIX TEOPETHUECKUX 3HAaHUH U MIPAKTUUECKUX YMEHUH

CTYZACHTOB;

- yri1yOJieHre U pacliipeHue TEOPETHUECKUX 3HAHUH;

- ¢opMupoBaHHE  yMEHHMH  HCIONB30BaTh  HOPMAaTHBHYIO, NPaBOBYIO,  CIPaBOYHYIO

JOKYMEHTAIHIO U CIIEUAIIBHYIO JINTEPATYPY;

- Pa3BUTHUC NTO3HABATCIIbHBIX CIIOCOOHOCTEN U aKTUBHOCTH CTYJACHTOB! TBOp‘IGCKOfI WHUINAaTHUBEI,

CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPTraHW30BaHHOCTH;

(dhopmupoBaHue CaMOCTOSATEIHHOCTH MBILIUIEHUS, crnocoOHoCTei K CaMOpa3BUTHIO,

CaMOCOBEPLICHCTBOBAHUIO U CaMOpeaI3aliy;

- BOCIIUTAHUE CAMOCTOATEILHOCTH, KaK JIMUHOCTHOTO KayecTBa Oy yILIero CrenuanucTa.
CamocrositensHas pabdota cryaeHTa o auctuiumae OY J[.07 MaremaTtrnka BRITIOTHSIETCA:

—  CaMOCTOSITETIFHO BHE PAaCHHCAHUs yUEOHBIX 3aHATHI;

C UCIIOJIb30BAHUEM COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH;
— pabota co crenuaaTsHON JIUTEePATypOil TSI MOATOTOBKH K TECTOBBIM, TPAKTHIECKIM

3. PexoMenaanuu 1o paboTe ¢ JIATEPATYPOii H HCTOUHHKAMHE

Pabotry ¢ nureparypoii cnenyer HaumHath ¢ aHanu3a PILJ], comepikarieil criicok OCHOBHOW U
JIOTIOJTHUTENIBHOM JTUTEpaTyphl, a TaKXKe 3HAKOMCTBA C y4eOHO-METOANYECKUMHU pa3paboTKamH.

B cnyuae BO3HHKHOBEHUS 3aTPyAHEHUH B TOHUMAaHUH Y4eOHOTO MaTepraia ciexayeT oOpaTHThCs
K APYTHM UCTOYHHUKAM, TJ€ U3JI0)KEHUE MOYKET 0Ka3aThCs 00Jiee JOCTYITHBIM.

PaGora ¢ nurepaTypoil HE TONBKO TIOJIE3HA KaK CPEACTBO 0Oojiee TIIYOOKOTO HW3YUYEHUS
muctmmuHel OYJ[.07 Maremaruka, HO W SBISETCS HEOTHEMJIEMOM 4YacThi0 MPOo(ecCHOHAIbHON
NeATEeIFHOCTH Oy IyIIEeTo BHITYCKHUKA.
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