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1. HEJIX OCBOEHUSA JUCIHUATIINHBI

1.1{+ ob6ecneuenue copMUPOBAHHOCTH IPEACTABICHUI O COLMANBHBIX, KYJIbTYPHBIX U HCTOPUYECKHUX (DaKTOpax CTaHOBICHUS
MaTeMAaTHKH;

1.2]+ obecnieueHre CHOPMUPOBAHHOCTH JIOTHUECKOTO, aJITOPUTMUYECKOTO U MATEMATHUECKOTO MBIIIUICHHS,

1.3|* obecneueHne chopMUPOBAaHHOCTH YMEHHI IPUMCHSTH ITOJyYCHHbIC 3HAHUS PH PEIICHHN Pa3INYHbIX 33/1a4;

1.4|* obOecrieucHue C(bOpMI/IpOBaHHOCTI/I HpeZ[CTaBJ'IeHI/Iﬁ 0 MaTE€MaTHUKEC KaK 4aCcTu O6III€‘{CJ'IOBC'-I€CKOI7[ KYJIbTYpPbl, YHUBCPCAJIbHOM
A3BIKE HAYKH, ITO3BOJIAIOIIEM OITMCHIBATH U U3y4YaTh PCAJIBHBIC IPOLECCHI U SABJICHUA.

2. MECTO JUCHHUTIIINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

Huka (pazaen) OOIT: |OVI[

2.1|Tpe6oBanns K MpeIBapUTEILHOI MOATOTOBKE 00yYAIOINETOCS:

2.1.1|/Ins ycnenHoro YCBOCHUS JUCIUILUIMHBI CTYJICHT JOJDKEH UMETh 0a30BYIO MIOJTOTOBKY MO0 MaTeMaTruke B 00bEME OCHOBHOTO
obuiero oOpazoBaHusl.

2.2 I[l/ICIlI/ll'lJ'Il/ll-lbl H MPAKTUKH, JJISd KOTOPbLIX OCBOCHUE JAHHOM IUCHUIITHHBI (MOZ[yJ'Ifl) Heo0XO0UMO KaK npeaumecTrByroiiee:

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

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA AU CIHUIIJIMHBI

3.1 3uarp

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

- OCHOBHbIE MOHSATHSA O MJIOCKHX U MPOCTPAHCTBEHHBIX reOMeTPpUYeCKUX (UIypax, HX OCHOBHBIX CBOHCTBAX;

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

3.2 Ymerhb

- peliaTh 3a/1a44 aJre6pbl M HAYAJ aHAJU3a, TeOMETPHH;

- pelmaTh CTAHJIAPTHHIMH NPHEMAMH PAllHOHAJIbHBIE H HPPAIMOHAJbHBIE, I0KA3aTeJIbHbIE, CTeNeHHbIE, TPUTOHOMETPUYECKHE
YPaBHEHHUS U HEPaBeHCTBA, X CHCTEMBbI;

- IPUMEHATHh U3y4YeHHbIE CBOIiCTBA reoMeTpH4ecKuX Gpuryp u gopmyJibl AJ15 pelieHusi reOMeTPHYECKHX 32124 U 32/1a4 C
NPAKTHYECKHM COJlepsKaHHeM.

3.3 Baagern

— MeETOJAaMH N0Ka3aTeJbCTB U AJITOPUTMOB PEIICHUA, YMCHHE UX IPUMEHATD, IPOBOAUTH N0KA3aTCJIbHBIC PACCYK/ICHUA B X0€
peuieHus 3aaa4;

— CTAaHAAPTHBIMH NPUEMAaMHU PCIICHUS PAIMOHAJIBbHBIX H HPPAIIUOHAJIBHBIX, IIOKA3aTC/IbHBIX, CTEIICHHBIX, TPUT'OHOMETPHUYECKUX
ypaBHe}mﬁ H HEPABEHCTB, UX CUCTEM; MCIIOJb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM, B TOM YHUCJI€ IS MOUCKA IIYTH
pelieHus M1 WIIOCTPAIlUHA PEeIICHUS ypaBHeHl/Iﬁ U HEPABEHCTB;

— OCHOBHBIMHA MOHATHAMMH O IVIOCKHUX H MPOCTPAHCTBECHHBIX T€OMETPUIECCKUX clmrypax, MX OCHOBHBIX CBOIiCTBaX.

4. CTPYKTYPA U COJEPKAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kox CemecTp KomneTten- [pumeua
HaumenoBaHue pa3iesioB U TeM /BUj 3aHATHUSI/ Yacos Jlutepatypa
3aHATHSA / Kype 10107 HHE

Pasnen 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI

1.1 |Tewma 1.1 Llenu u 3amaun MaTeMaTHKH IPU OCBOCHHUH 1 2 JIT.1 JI1.2
crnenranbHOCTU. Yuca u BeruucieHus. Lens u 3agaun JI2.1
MaTeMaTHKH [P OCBOCHUH CIelMaIbHOCTH. ba3oBble 3HaHUSA U
YMEHHS 110 MaTeMaTHKe B IPOQECCUOHAIBHOM U B TIOBCEHEBHOM
nesiTenbHOCTH. JIeHCTBHA Hall TOJI0XKUTENbHBIMH U
OTPUIIATEIILHBIMH YHCIaMHU, OOBIKHOBEHHBIMH Y IECATUYHBIMU
IpoOsiMu. JeficTBHS CO cTeneHsIMH, (OPMYJITbI COKPAILIEHHOTO
ymHOxkeHus. [loBTopeHne kypca MaTeMaTHKH OCHOBHOM IIKOJIBI.
/JIex/

1.2 |Tema 1.2 [IpoueHTHBIE BEIMHUCIICHAS. Y paBHEHHS 1 HEPABEHCTBA. 1 2 JI1.1J11.2J12.1
ITpocTele MPOLEHTHI, pa3Hble CIIOCOOBI NX BhIUUCICHUS. /JIek/

1.3 |Jluneiinbie, KBagpaTHbIC, JPOOHO- JIMHEHHBIC YPABHEHHS U 1 2 JIL.1J11.2J12.1
HepaBeHcTBa /JIex/

1.4 |IIpocTblie u cl0XHBIE TPOICHTHI. [IpolleHTHBIE BEIYUCIICHUS B 1 2 JIT.1 J11.2J12.1
npodeccroHanbHbIX 3agavax /JIex/

1.5 |(IIpodeccronanbHOE-OpHEHTHPOBAHHOE coaeprkaHue) Pemenue 1 2 JI1.1 J11.2J12.1
3a/1a4 Ha BBITIOJTHEHNE apH()METHICCKUX JeHCTBIH, HEOOXOANMBIX
B MpakTHyeckoil u nmpod. nesrensrocty. /Ip./




1.6 |(IIpodeccronanapbHOC-OpHEHTHPOBAHHOE COZiepkanue) Peenne 2 JI1.1 J11.2J12.1
HPaKTHUKO- OPHEHTUPOBAHHEIX 33/1a4, COACPIKAIIHIE MPOICHTEL
VYpasuenwus u HepaBenctna. /TIp./
Pazpnen 2. Crenenu u kopuu. CteneHHast QyHKIMSA
2.1 |Tema 2.1 CreneHHast GyHKIMS U €€ CBOHCTBA. ApU(PMETHICCKUH 2 JI1.1 J11.2J12.1
KOpEHb HaTypaJbHOM cTeneHH. /Jlek/
2.2 |TloHsATHE CTENEHU C pallHOHAILHBIM U JICHCTBUTEIILHBIM 2 JI1.1 J11.2J12.1
nokasatessMu. CBOICTBA CTETICHH C PAIJMOHATIBHBIM U
JeHCTBUTEIBbHBIM MOKa3zaTesaMu. /JIex/
2.3 |IIpeoOpa3oBaHue BEIpaKEHHH ¢ KOpHEM N- oif cremenn. /JIex/ 2 JI1.1 J11.2J12.1
2.4 |Crenenn u kopuwu. /Ip./ 2 JI1.1 J11.2J12.1
2.5 |Crenennbie GyHKIUH, UX CBOHCTBA U rpaduku /JIex/ 2 JI1.1 J11.2J12.1
2.6 |Crenennsie ¢pyukuuu. /IIp./ 2 JIT.1J11.2J12.1
2.7 |Tema 2.2 UppanyioHanbHBIC ypaBHEHUS U HEpaBeHCTBA. PemeHne 2 JI1.1 J11.2J12.1
MPOCTEHIINX UPPALMOHANBHBIX YPABHCHUH U HepaBeHCTB. /JIek/
2.8 |HecranmapTHBIC CIIOCOOBI PEIICHHS HPPAMOHATIBHBIX YPaBHEHUH. 2 JI1.1 J11.2J12.1
/JTex/
2.9 |Perenve uppanoHadbHBIX ypaBHeHui. /IIp./ 2 JI1.1 J11.2J12.1
2.10 |Pemenune nppanMoHaNbHBIX HepaBeHCTB. /IIp./ 2 JI1.1 J11.2J12.1
Paznen 3. [lokazatenbHas gyHKIMs, ee CBOIiCTBA.
IToxa3aTeJbHBbIe ypABHEHNsI H HEPABEHCTBA
3.1 |Iloka3zarenbHas GyHKIHS, ee cBOicTBa U rpaduk. [IpumeHeHne 2 JI1.1 J11.2J12.1
rokasarenbHol ¢pyHkuun. /JIex/
3.2 |PemuieHue MpOCTEUIINX MMOKA3ATEIbHBIX YpaBHeHHH /JIek/ 2 JI1.1 J11.2J12.1
3.3 |PemieHue noka3areabHBIX YPABHCHHH PAa3IHUHBIMH CIIOCOOAMH. 2 JI1.1 J11.2J12.1
/JTex/
3.4 |Pemenue nokasarenbHbIX HepaBeHCTB. /JIex/ 2 JI1.1 J11.2J12.1
3.5 [Tlokasarenmpuas pynxuus /TIp./ 2 JI1.1 J11.2J12.1
Paznen 4. Jlorapudmsl. Jorapupmudeckas GpyHKuus.
4.1 |4.1 Ilonsarue norapudma. Jlorapudm uncina. OcHOBHOE 2 JI1.1 J11.2J12.1
JOTapu(pMUIECKOE TOKIECTBO. JIeCATHIHBIN U HATYpaJIbHBIH
norapudmsl, uucio e. CBoiictBa gorapudmos. ITepexon k HOBOMY
ocHOBaHu1o. /JIex/
4.2  |Omnepauus norapudmMupoBaHUs U MOTEHIUPOBaHuUS. /JIek/ 2 JI1.1 J11.2J12.1
4.3  |Bwruncnenne u cpaBHenue sorapudmos. /I1p./ 2 JIL.1 J11.2J12.1
4.4  |CamoctostenbHas pabota. /Cp./ 52 JI1.1 J11.2J12.1
45 |Tema 4.2 Jlorapudmudeckas QyHKIHS U ee CBOWCTBA. PemeHne 2 JIL.1 J11.2J12.1
Jorapu(MU4ECKIX ypaBHEHUH TPeMsi OCHOBHBIMH METOJAMHU.
Jlorapudpmudeckue HepaBeHCTBa. /JIek/
4.6 |Jlorapudwmsr. Jlorapudmuueckas yuxius /IIp./ 2 JIT.1J11.2J12.1
4.7 |Jlorapudmuueckue ypaBHeHus u HepaBeHcTsa /I1p./ 2 JI1.1J11.2J12.1
4.8 |(ITpodeccrnoHabHOC-OPHUEHTHPOBAHHOE COICPIKAHHME) 2 JIT.1 J11.2J12.1

IMpumenenue norapudmos. Jloraprudmsl B IpUpOAE U TEXHUKE.
Jlorapupmuaeckas crimpains. /Ip./

Pa3gen 5. OcHoBbI TpUTroHOMeTpHU. TpUrOoOHOMeTpHYeCKHe
pynkuun




5.1

Tema 5.1 Tpuronomerpuyeckue GyHKIUH TPOU3BOJIBHOTO yIiia,
yucia. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA. 1.
Pannannas u rpanycHas Mepa yria. [IoBOpoT TOUKH BOKPYT Hadyaia
koopauHat. OnpeneneHue CHHyca, KOCUHYca, TAaHT€HCa U
KOTaHI'€Hca. 3HaKU CHHYCa, KOCUHYCA, TAHT'€HCA M KOTaHTeHCa I10
YeTBEPTSIM. 3aBUCHMOCTD MEXIy CHHYCOM, KOCHHYCOM,
TAQHTEHCOM U KOTAaHI'€HCOM OJIHOTO M TOT'O XK€ YIia.
TpuronomeTpudecKre TOKAECTBA. T PUTOHOMETPUIECKHE
GbyHKIMY yIIIoB o U - o. /JIex/

JI1.1 J11.2J12.1

5.2

DopMyITbl IPUBEACHHS, CYMMbI M Pa3HOCTHU IBYX yrioB. CHHYC U
KOCHHYC JIBOHHOTO yria. ®opMyJibl IOJIOBUHHOTO yria. /JIex/

JI1.1 J11.2J12.1

5.3

IpeoOpa3oBaHus TPUTOHOMETPHYECKUX BbIpaxkeHuid. /IIp./

JI1.1 J11.2J12.1

5.4

Tema 5.2 TpuroHomerpuueckue GpyHkuuy, ux rpaduku. Odnacts
OIpeieNIeHHs U MHOKECTBO 3HAYCHUH TPUTOHOMETPUYECKUX
¢yHkuuii. Y€THOCTD, HEYETHOCTD, EPUOTUIHOCTD
TpUroHometpuieckux ¢pyHnkuuii. Coiicta u rpaduku QyHKIHUN Y
= C0S X, Y = sin X. /JTex/

JI1.1 J11.2J12.1

5.5

CsoiicTBa 1 rpaduku pyHKIui y = tg X, Y = ctg X. Cxarue u
pactsbkeHne rpa)uKOB TPUTOHOMETPUYECKUX (PYHKITHIL.
ITpeobpasoBanue rpaUKOB TPUTOHOMETPUICCKUX (DYHKIUH.
OG6patHbie TpUroHOMeTpHueckue GyHKIuH. /Jlex/

JI1.1 J11.2J12.1

5.6

TpuroHomerpuieckue GyHkuuu. IlocTpoeHHe U dTeHne rpaguKoB
TpUTOHOMETpUUEeCKuX QyHKuui /TIp./

JI1.1 J11.2J12.1

5.7

Tewma 5.3 Tpuronomerpuieckue ypaBHEHUSI M HEPABESHCTBA.
[Ipocreiimye TPUrOHOMETPUYECKUE YPABHEHHUS M HEPAaBEHCTBA.
Mp./

JI1.1J11.2J12.1

5.8

Penienne ypaBHeHwmit Buna CoS x = a, Sin x = a. /IIp./

JI1.1 J11.2J12.1

5.9

Pemenne ypaBuenuit Buma tg X = a, ctg X = a. /Ilp./

JI1.1 J11.2J12.1

5.10

VpaBHEHws1, CBOSIINECS K KBAIPATHBIM, PEIIAEMBbIE PA3II0KECHUCM
Ha MHOXKHTEINH, OHOPOHbIE. [IpocTeiiiiye TPUroHOMETPHUYECKUES
HepaBeHCTBa. /JIex/

JI1.1 J11.2J12.1

5.11

TpuroHOMeTpHYECKIE YpaBHEHUs U HepaBeHcTRa. /I1p./

JI1.1 J11.2J12.1

5.12

ITpaxTudeckue 3aHATHS ¢ IPOYECCUOHATBLHO-OPUEHTHPOBAHHBIM
cozmepxkanueM. OIicaHue IPOU3BOICTBEHHBIX TIPOLIECCOB C
nomonipto GyHKImit 1 ux rpaduxos. /Ip./

JI1.1 J11.2J12.1

Pasnean 6. Iloctpoenne rpagukoB ¢pyHKIMA MeTOAOM
npeoopa3oBaHusi HCXOTHOH PyHKIHH

6.1

[Moctpoenue, rpadpukoB QyHKIUH METOJIOM IPe0Opa30OBaHUs
WCXOAHOU (YHKINH: apaiieIbHOTO epeHoca CHMMETPHUHI
OTHOCHTEJILHO (OCel KOOpIUHAT, Hauyaaa KOOPIUHAT, IPSIMOi y =
X), PACTSDKCHHSI, CKAaTHsL BIOJb oceil koopauHar. /IIp./

JI1.1 JI1.2J12.1

Pazgea 7. llpouzBognast yHKI MM, ee IPMMEHECHUE

7.1

Tewma 6.1 [IpousBoanas Gpynkuuu. [Ipasuna quddepenupopanus.
YucnoBast mocieoBaTeIbHOCTb. [Ipeern nocienoBaTeIbHOCTH.
Mpenen Gpynxuuu. /Jex/

JI1.1 JI1.2J12.1

7.2

IMocnenoBatenpHocTH. [Ipesen mocaenoBareasHOCTH. [Ipenen
¢byuxiun. /Tp./

JI1.1 J11.2J12.1

7.3

HaxosxaeHue mpon3BoJHON Ha OCHOBE €€ ONIPEEIICHHUS.
IpousBoHas crenennoi dhyuximn. /I1p./

JI1.1 JI1.2J12.1

7.4

Haxo1eHue npou3BOIHBIX, IPUMEHSIS PaBUIa U GOPMYJIbI
muddepentposanust. /TIp./

JI1.1 J11.2J12.1

7.5

[onsTue HenpepbiBHOW QyHKIMH. CBOICTBA HEMPEPHIBHON
¢ynkmu. CBA3b MEXIY HENPEPHIBHOCTHIO U

i hepeHIPYeMOCThIO QYHKINH B TOYKE. AJTOPHTM PELICHHS
HEepaBeHCTB METOAOM HMHTEpBaJoB. /JIex/

JI1.1 J11.2J12.1

7.6

Haxoxnenue nponssoausix. /IIp./

JI1.1 J11.2J12.1




7.7

Tema 6.2 [IpakTrueckre mpuinoxeHus mpon3BogHoN. Ou3muecknit
CMBICII IPOU3BOAHOM. 'eoMeTprdeckmii CMBICT IPOU3BOIHOM
(GyHKIMY — YTI0BO# K03(Q(UIIEHT KacaTebHON K rpaduKy
¢GyHKuuY B Touke. Ou3nueckuii (MEXaHUIECKUI) CMBICIT
MIPOM3BOTHOM- MTHOBEHHYIO CKOPOCTh B MOMEHT BpeMeHH t: v = S
(). YpaBHeHune KacaTelbHOM K TpaduKy QYHKIUH. AJITOPATM
COCTaBIIeHHs] YPaBHEHHs KacaTebHOM K rpadguky pynkimu y=Ff(X).
/JTex/

JI1.1 J11.2J12.1

7.8

Bospacranue u yosiBaHHe (QYHKIIHH, COOTBETCTBHE BO3PACTAHUS U
yObIBaHUS PYHKIMH 3HAKY TPOU3BOTHOM. 3a1aud HA MAKCUMYM H
MuHAMYM. VccenoBanne GpyHKINM HAa MOHOTOHHOCTD.
HaxoxaeHue HanOoIIbIINe U HAUMEHBINE 3HAYCHUS () YHKIHUIHA,
MOCTPOEHKE rPpaguKOB MHOTOWICHOB C HCIIOJIH30BAHUEM alapaTa
MaTeMaTHJeCcKoro aHanmsa. /JIex/

JI1.1 J11.2J12.1

7.9

IpousBoauas GpyHKIHH, ee mpumenenwue. /T1p./

JI1.1 J11.2J12.1

7.10

I'eomerpuueckuii 1 HU3NUIECKUAN CMBICIT BTOPOU TIPOU3BOIHOM.
ANTopuTM HCCIeioBaHus (DYHKIUH U IIOCTPOCHUS ee rpaduka ¢
MTOMOIIBIO TIPOU3BOIHON. J[poOHO-TMHEIHAS (YHKITUS.
Hccnenosanue GyHKImit 1 mocrpoenue rpadukos. /Tp./

JI1.1 J11.2J12.1

7.11

(TIpodeccroHaTbHOE-OPHEHTUPOBAHHOE COJIEPIKAHNUE)
Haxosk1eHre ONTUMAaIbHOTO PE3YIILTATA C TOMOIIBIO
NPOU3BOJIHON B IPAKTHYECKHX 3a/1a9aX MpoQ). HAMPABICHHOCTH.
Mp./

JI1.1 J11.2J12.1

Pasnen 8. IlepBooOpa3nas GyHKIMH, ee NPUMeHEeHHE

8.1

Tema 7.1 IepBooOpasHast QyHKIIMH U HEONPEACICHHBIA HHTETPAIL.
O3HaKOMJIEHHUE C [IOHATHEM HHTETpaia U IepBooOpa3Hon Juis
¢byuxmun y=Ff(X). Perrenve 3amad Ha cBA3b MIEPBOOOPA3HON 1 €€
IIPOU3BOTHOM, BBIYHCIICHUE IIEPBOOOPA3HOI AJIst JaHHOH (yHKIINU.
Tabnuna GopMyn st HaXOKACHUS ITepBOOOpasHbIX. M3ydeHune
IIpaBUIIa BBIYKUCIICHUS IepBooOpa3Hoii /Jlex/

JI1.1 J11.2J12.1

8.2

IepBooGpasuas Gpyuxuun. /Ip./

JI1.1 J11.2J12.1

8.3

[TonsTue Heonpenenénnoro uHTerpana. [Ipasuna
uHTerpuposanwus. /I1p./

JI1.1 J11.2J12.1

8.4

Tema 7.2 OnpenenéHHBIN HHTETPAT U €T0 MPaKTUIEeCKOoe
IpuwIokKeHue. 3aJauu, IPUBOJSILUE K IIOHATHIO OIPEIEICHHOTO
HHTErpasia — O BBIYMCICHUH IJIOIIAH KPUBOJIMHEHHON Tpaneuuy,
o nepemenieHuu Touky. [lonsTre onpeaenéHHOro HHTErpaa.
I'eomeTpryeckuii M HGU3MIECKUI CMBICT ONIPEeIeHHOTO
unterpana. ®opmyna Hetorona— Jleliouunna. [Tnomans
KpHUBOJMHEHHON Tpanenuu. /JIex/

JI1.1 J11.2J12.1

8.5

Brruncrenne onpeeNieHHbIX HHTErpaios. [lnomnams
KpuBONIHHEHHO# Tpanerwmu. /Tp./

JI1.1 J11.2J12.1

8.6

(IIpodeccuonanbHOE-0pUEHTUPOBAHHOE COflepKaHue) Pemenue
3a/1a4 Ha IPAMEHEHUE HHTETpaa I BRIYHCICHUS (HH3NIECKUX
BEJIMYMH U Iutomaneil. [lpumenenue nepBoobpa3Hoit GpyHKIUY B
3ajavax npod. HanpasieHHoctH. /TIp./

JI1.1 JI1.2J12.1

Paznen 9. DyieMeHTHI TEOPUHU BepOSITHOCTEl 1
MaTeMATH4YeCKOil CTATHCTHKH

9.1

Tema 8.1 OcHoBHBIE (HOpPMYIIBI KOMOUHATOPUKH, CTATUCTUKU U
TEOpHH BepoATHOCTel. OCHOBHBIE TIOHATHS KOMOHHATOPHKH.
CoObITHE, BEpOSITHOCTE COOBITHA. ClI0KEHUE U YMHOXKEHUE
BEpOATHOCTEH. Di1eMEHTbl KOMOMHATOPUKU U TEOPHU
BepositHocTei. /Ip./

JI1.1 JI1.2J12.1

9.2

(IIpodeccronanbHOE-0pHEHTUPOBAHHOE COepKaHKe) Pemenne
3a/1a4 Ha Ope/IeNIeHHe KIIaCCHYECKOil BEpOSITHOCTH. BeposiTHOCTh
B ipodeccroHanbHbIX 3aqa4ax. /I1p./

JI1.1 JI1.2J12.1

9.3

Tema 8.2 JluckperHas ciaydaiiHasi BeJIMYMHA, 3aKOH €
pacnpeneneHus. 3a1a4u MaTeMaTHYECKON CTaTUCTUKHU. Bunbt
citydaiiHbIX BenmuuH. OnpeneneHne TUCKPeTHOH cirydaitHoi
BEJIMYMHBL. 3aKOH PaCIpeeeHUs] IUCKPETHOM ciydaifHOI
Benn4MHbL. Ee uncnoBsle xapakrepuctuku. [lepsuyunas o6paboTka
CTaTUCTHUYECKUX JAHHBIX. UHCIIOBBIE XapaKTEPUCTUKH (CperHee
apumMeTHyecKkoe, MeiMaHa, paMax, nucrepcus). Padora ¢
Tabiuamy, rpadpukaMu, guarpammami. /Jlex/

JI1.1 J11.2J12.1




9.4

DJIeMeHTBI MaTeMaThnaeckoi cratuctuku. /Tlp./

JI1.1 J11.2J12.1

9.5

(ITpoheccronaIbHOE-OPUEHTUPOBAHHOE COZICPIKAHHE)
[peacTaBieHre TaHHBIX. 33/1a491 MATEMaTHYECKOMH CTATHCTHKH B
npodeccronanpHo aesrenpHocTH. /T1p./

JI1.1 J11.2J12.1

Paznen 10. [IpsavMble 1 NJI0CKOCTH B MPOCTPAHCTBE

10.1

Tema 9.1 OcHOBHBIE IOHATHUS cTepeoMeTpun. Pacnonoxxenue
MPSIMBIX U TUIOCKOCTEH B pocTpancTse. 1. [Ipeamer
crepeoMeTpurl. OCHOBHBIE MOHATHSL. AKCHOMBI CTEPEOMETPUHU U
crnencTBys U3 HUX. /JIex/

JI1.1 J11.2J12.1

10.2

Iepecekaronuecs, mapaieIbHbIC U CKPEIUBAIOIIUECS MPSIMBIC.
Yroa Mexay OpsSMBIMU B IPOCTPAHCTBE. [IepneHIUKyYIIPHOCT
npsiMbIX. /JIex/

JI1.1 J11.2J12.1

10.3

PemieHre 3a/1a4 Ha B3aMMHOE PACIOJIOKEHUE TIPSIMBIX, IPSIMBIX U
mtockocteid. /Tlp./

JI1.1 J11.2J12.1

10.4

Tema 9.2 INapamiensHOCTh B IpocTpaHcTBe. [lapanensHocTh
MPSIMOH U TUTOCKOCTH.

Omnpenenenue. [Ipuznak. CoiictBa. [lapanienbHOCTb MIOCKOCTEH.
Ompenenenne. [Ipuznak. CotictBa. TeTpasap u ero 2JeMeHTHI.
IMapamnenenunen u ero 3neMeHTsl. CBOWCTBA IPOTUBOINIOI0KHBIX
rpaHel ¥ quaroHaeit napauienenuneaa. /Jlex/

JI1.1 J11.2J12.1

10.5

Penrenre 3aa4 1o TeMe napauiebHOCTh iockoctel. /Tp./

JI1.1 J11.2J12.1

10.6

Tema 9.3 [leprieHIUKYAAPHOCTH B IPOCTPAHCTBE.
[MepneHuKyIApHOCTD NPAMBIX. [lapautensHbie npsMble,
MEPIICHIUKYIISIPHBIE K IMI0CKOCTH. [IpH3HaK NepreHIUKYISIPHOCTH
MPSIMO#A U TIIOCKOCTH. /JIek/

JI1.1 J11.2J12.1

10.7

IMeprienauKymsp 1 HakIOHHBIE. TeopeMa o Tpex
MEePICHANKYISPaX. YTOI MEXKIY MPSIMOi U IIOCKOCTBIO. YTOI
MEKIY TIOCKOCTSIMU. [IepreH IuKYIIPHOCTD IOCKOCTEH.
Paccrosius B mpoctpanctse. /Jex/

JI1.1 J11.2J12.1

10.8

IpsiMble U IOCKOCTH B TipocTpanctse. /I1p./

JI1.1 J11.2J12.1

10.9

(IIpodeccuonanpHoe-opueHTUpOBaHHOE coaepxkanue) [Ipsambie u
IUIOCKOCTH B PELICHNUH IPAaKTHKO-OPHEHTHPOBaHHBIX 3a1a4. /I1p./

JI1.1 J11.2J12.1

10.10

Tema 9.4 JlekapTOBbI KOOPAUHATHI B pocTpancTse. /I1p./

JI1.1 J11.2J12.1

10.11

Tewma 9.5 Bextops! B ipocTpancTse. Clio’keHUE U BEIUUTaHUE
BEKTOPOB. YMHOKEHHE BEKTOPA Ha YUCIO. YTOI MEXKITY
BekTopamu. CKalsipHOE Mpou3BeaeHue BeKTopoB. /I1p./

JI1.1 JI1.2J12.1

10.12

(TIpodeccronanpHOE-OpHEHTUPOBAHHOE COIEPKAHKE)
KoopauHaTh! M BEKTOPBI IPU PEIICHUH MPUKIaIHBIX 3a1a4. /TIp./

JI1.1 J11.2J12.1

Pazgen 11. MHOrorpaHHHKH U Tejia BPallleHHs

11.1

Tema 10.1 MHOTOTpaHHUKY U UX CBOHCTBa. BeprmuHel, pebdpa,
IpaHu MHOrorpanHuka. Ilpusma (HakJIoHHas, IpsAMas,
NpaBHJIbHAS) U €€ NIeMEHTHI, ceueHwus1. [lapatenenumne.
CaoiicTBa npsamoyronsHoro napamienenunena. Kyo. /Jlex/

JI1.1 J11.2J12.1

11.2

IIupamuna u e€ snementsl. [lpaBunbHas nupamuaa. Y cedyeHHas
nupamuza. [nomans HOBEpXHOCTH MHOTOTPaHHUKOB.
[pocreiimme KOMOHMHAIME MHOTOTPAaHHUKOB. Brraucienne
9JIEMEHTOB MPOCTPAHCTBEHHBIX QUTyp (pEOpa, IMaroHau, yIisl).
IIpaBunbHBIC MHOTOTPaHHUKH. /JIek/

JI1.1J11.2J12.1

11.3

MHuororpanHuky. [lnomans MOBepXHOCTH MHOTOTPaHHHKOB.
Ipmsma. /Tp./

JI1.1 J11.2J12.1

114

MHororpannuku. [1nomaas N0BEpXHOCTH MHOTOTPAaHHHUKOB.
IMupamuna /Tp./

JI1.1 JI1.2J12.1

11.5

(IIpodeccnonansHoe-0preHTUPOBaHHOE coaepxanue) [lonsTue o
CHMMETPHH B IIPOCTPAHCTBE (LIEHTPaIbHAasl, 0OCeBasi, 3epKaNbHas).
O06001menne NpeACTaBIeHUH O MPaBUILHBIX MHOTOTPaHHHUKAX
(Tetpasap, Ky0, OKTasp, KoaeKasap, ukocadap). Ilpumeps
cummeTpuii B mpodeccun. /Tp./

JI1.1 JI1.2J12.1

11.6

Tema 10.2 Tena Bpamenus u ux cBoiicrsa. Llumnap, koHyc, ux
pa3Beptku U cedeHus. Cepa u map. /JIex/

JI1.1 J11.2J12.1

11.7

Peutenue 3amay mo Teme nuiauHAp, Konyc. /Ip./

JI1.1 J11.2J12.1

11.8

Permenne 3amgau no reme cdepa u map. /Ip./

JI1.1 J11.2J12.1




11.9 |Tema 10.3 ITnomaau noBepxHOCTEH U 0OBEMbI MHOTOTPAHHUKOB, 2 JI1.1 J11.2J12.1
Tel BpaueHus. O6beM IpsSMOYroIbHOIO Hapajlelenunesa.
O6beM ky6a. O0beMbl IPSIMO#A IPU3MBI ¥ HHHHAPA. OOBEMBI
nupamuel U konyca. Oobem mapa. [Tomobue ten. OTHOIIEHUS
Ioael NoBepxHocTel 1 00beMOB NOJOOHBIX Tell. /JIex/
11.10 |HaxoxneHue oObeMa MPMOYTOIEHOTO Napajuie]ennena, Kyoa, 2 JI1.1 J11.2J12.1
MPsAMO¥ Tipu3MbI 1 ntreapa. /Ilp./
11.11 |Haxoxpuenue oObema nupamussl U konyca. /I1p./ 2 JI1.1 J11.2J12.1
11.12 |Beruncnenue oO6bema mapa u miomaim chepst. /Ip./ 2 JI1.1 J11.2J12.1
11.13 |Pemmenue 3a1a4 Ha COOTHOIICHUS IUIONIAIEH MOBEPXHOCTEH 2 JI1.1 J11.2J12.1
00bEMOB 0100HBIX Tea. /TIp./
11.14 |(IIpodeccuoHanbHOE-OpUCHTHPOBaHHOE coaepskanue) [Inomany u 2 JI1.1 J11.2J12.1
00beMBI B IPUKJIAAHBIX 3a1a4dax. /T1p./
11.15 |(IIpodeccuonanbHOE-OpUCHTHPOBAHHOE cosiepkanue) Pacuer 2 JI1.1 J11.2J12.1
o6bema BMecTuMocTH BemiecTs. /IIp./
11.16 |CamocrostenbHas padora /Cp/ 22 JI1.1 J11.2J12.1
11.17 |Ox3ameH 6 JI1.1 J11.2J12.1




5. ®OHJ1 OHEHOYHBIX CPEJCTB

5.1. ®oH/1 OLIEHOYHBIX CPEICTB JIsl IPOBeJeHHUs] IPOMEKYTOUHOI aTTecTAUU

ITpoMesxxyTodHas aTTecTalus NPoXoJuT B opMe 3k3ameHa. [lepeueHb BONPOCOB K 9K3aMEHY:

1. Onpenenenue UENbIX U PALMOHAIBHBIX, 1€HCTBUTEIBHBIX YHCEI

2. [Mpubnmxénnpie Beruucnenus. [IpubmmxEHHOe 3HaUeHHE BEJIMYHUHBI U [TOTPEIIHOCTH NPHOIMKESHUH.

3. Onpenenenne KoMIIeKCHOro yucia. CioxeHne KOMIUIEKCHBIX Yicell. Y MHOKEHHE U JIeJIeHHe KOMIUIEKCHBIX YHCce.

4. I'eoMeTpuuecKoe NPeICTaBIEHUE KOMIIJIEKCHBIX YUCE

5. Omnpenenenue KOpHS N-0¥ CTENEHH U €r0 CBOWCTB.

6. Onpenenenue gorapudma, IeCATUUHOIO U HATYPaJIbHOTO jlorapudma. 3anmch OCHOBHOIO JorapuMuueckoro Toxjaecrsa. Coiictsa
norapudmoB. [lepexon K HOBOMY OCHOBAHHIO

7. IlpeoOpazoBaHue pallMOHAIBHBIX, HPPALMOHAIBHBIX, CTEIIEHHBIX, I0Ka3aTeIbHbIX, JJOTApUPMUYECKUX BBIPAKECHUH.

8. Onpenenenne paguaHHON MepHI yIiia, CHHyca, KOCHHYCa, TAHT€HCa U KOTaHTeHca yncna. BpamarensHoe nBmkeHne. YucnoBas OKpyKHOCTh
9. 3HaueHHs TPUTOHOMETPHUECKUX QYHKIMIA st yriaoB 30°, 45°, 60°, 90°

10. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (HOPMYJI IPUBEACHHUS.

11. 3anuck GpopMyn cuHyca U KOCHHYCA JIBOMHOTO yriia; (JOPMYJI TIOJIOBUHHOTO yTJia

12. 3anuck popmMyn cuHyca, KOCHHYCa M TaHT€HCa CYMMBI M Pa3HOCTH JIBYX YIJIOB

13. TIpeoOpazoBaHust CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIMI B MPOU3BEICHUE U MPOU3BEICHHUS B CyMMY. BhIpakeHHe TPUrOHOMETPUIECKUX
(GyHKIMI Yepe3 TAHT'€HC MTOJIOBUHHOTO apryMeHTa

14. OyHkIws y = SINX 1y = COSX, UX OCHOBHbIE CBO¥CTBA U rpadukn. OyHKIuK y = tgX, y = ctgX, ux cBOMCTBa U rpaduKn

15. Omnpenenenne apkCHHyca, apKKOCHHYCa, apKTaHT'eHca yKcia. Pemenre npocTeHmX TpUroHOMETPHUUECKIX YpaBHEHUN

16. Pemrenre mpocTeUIINX TPUTOHOMETPHUECKAX HEPABEHCTB

17. Onpenenenue Gynkuun. Haxoxnenue sHaueHnit pynkunuu. ITocrpoenue rpadhukoB JTMHEHHON, KBaapaTUUHOHN HyHKIMIA.

18. TToka3zaresnpHas QyHKIHS, ee cBoicTBa [TocTpoeHue rpaduka moka3zaTesbHON QYHKIHH

19. Jlorapudmuueckas GyHkiys, ee cBoiicTa. [loctpoeHue rpadukoB JorapupMuueckux ¢yHKIHUH.

20. OmnpeneneHre MPOU3BOIHON YHKITHH, €€ TEOMETPUIECKOTO U (PH3HUECKOTro cMbIcia. M3ydyenune npaBui u popmyit audhepeHImpoBaHus
OCHOBHBIX 3JIEMEHTapHbBIX (DyHKINIH

21. OmnpeneneHue BTOPO# MPOU3BOHOM, €¢ TeOMETPHUYECKOTO M (PU3UUECKOTO CMBICIIA. BBIUNCIICHHE IPOU3BOAHOM 0OPATHOM M CIIOKHON
GbyHKIIH

22. BriBoII ypaBHEHHs KacaTenbHOW. [[puMeHeHre POU3BOIHOM K UCCICIOBAHUIO (DYHKIMIA U TOCTPOCHHIO TPaQUKOB

23. Onpenernenue NepBooOpasHOii, HEONPEIENICHHOTO U OIPEICICHHOI0 UHTEerpaia

24. TIpuMeHeHre OnpeAeIeHHOTO HHTErpaa Uil Hax0X IeHHs TUTONAAn KpuBoIuHeHO! Tpaneiun. ®opmyna HetoTona— JleiiOnuma

25. 'eomeTpu4ecKuii CMBICII OIIPE/IEICHHOT0 HHTEerpaia. BerunciaeHue miomaneil KpUBOJIMHEHHBIX TpaneLuii.

26. Pemenne pannoHANBHBIX W UPPALMOHATIFHBIX YPAaBHEHUN U CHCTEM.

27. PemieHue noka3aTeJbHbIX U JIOTapU(PMUIECKUX YPAaBHEHUH U CHCTEM.

28. PanmoHanbHbIe M HppallioOHaNIbHEIE, TOKa3aTeIbHbIE U IorapudMmdeckue HepaBeHcTBa. OCHOBHBIE PUEMBI X PELICHHS.

29. PemieHue TpPUrOHOMETPUYECKUX YPAaBHEHUIN U CUCTEM, HEPABEHCTB.

30. OcHOBHBIEC TOHATHS KOMOMHATOPYKH. PazMerienns, nepectaHOBKH, coueTanmst. @opmyna 6unoma Hetorona. CBolicTBa OMHOMHHABEHBIX
ko3¢ dunuentoB. TpeyronsHuk ITackans.

31. CobbiTHE, BEpOSTHOCTH COOBITHS, CJIOXKEHUE U YMHOXKEHHUE BeposTHOCTeH. IloHsTHe He3aBUCUMOCTH cOOBITHH. JlicKkpeTHas ciydyaiHas
BEJINUUHA, 3aKOH €€ paclpeeeHNs, YUCIOBbIe XapaKTePUCTUKU JUCKPETHOH ciydaiiHol BenuuuHbl. I[TIoHATHE 0 3aK0HE OOJIBIINX YHCEIL.
32. PacnionoxeHue NpsMBIX U IFIOCKOCTEH B POCTPAHCTBE.

33. IlapannenbHOCTh MPSIMBIX B MpocTpaHcTBe. [lapamienbHOCTh NPSMOM 1 INIOCKOCTH.

34. ITapannenbHOCTh MIOCKOCTEH

35. Ky0 u ero cedeHus. Yros MeXay IByMs NPAMBIMHU. YTOJ MEXIY MPSIMOH U MIOCKOCTBIO

36. [lepneHIUKyYISPHOCTD MIPSIMBIX B IpocTpaHcTBe. [leprneHIuKyIsspHOCTh NPSIMO U MIIOCKOCTH

37. Teopema o Tpex mepneHAUKYIsipax. JAByrpannenii yron. [lepneHauKynsspHOCTH MIIOCKOCTEH

38. BriBoJ ypaBHEHUil cdepbl, INIOCKOCTH U NPSIMOi

39. Omnpenenenre GpyHKIUH, e 00TACTH ONpeNeNIeHNs] 1 MHOXECTBa 3HaYeHUi; rpaduka pyHkuu. [loctpoenue rpadukoB GyHKUUH,
3a/laHHBIX Pa3JIMIHBIMHA CHOCOGaMI/I

40. 3anmch CBOWCTB (D)YHKIIMU: MOHOTOHHOCTB, Y€THOCTB, HEYETHOCTh, OTPaHUYEHHOCTh, IEPHOIMYHOCTE. HaxokIeHe TPOMEKYTKOB
BO3pacTaHus U y6bIBaHl/Iﬂ, HaI/I6OJ'II>IHCFO 1 HAUMCHBIIICTO 3HAYCHUS, TOUCK SKCTpEMYyMa

41. Onpenenenne oOpatHbIX QyHKIUi. HaxoxaeHune odxacTu onpeneneHus 1 o0nacTi 3HadyeHuit oopatHoi GpyHkuuu. [loctpoeHue rpaduka
o0OpaTHON (QyHKLIUH

42. TlpeobpasoBanue rpadukoB. Pemenne ypaBHeHn# rpaguaeckumM criocoboM. Pemenne HepaBeHCTB rpagmIeckuM CriocoooM.

43. OnpeneneHre MHOTOIPaHHHUKA U €70 OCHOBHBIX 2JIeMEHTOB. OnpeeneHue U MoCTpoeHHe MPIMOi U HAaKIIOHHOH Npu3Msbl. OnpeneneHue
MIPaBUIbHOM MPU3MBI

44. OmpeneneHre U NOCTPOCHUE MapajlIeNienuIeaa, Kyoa

45. CumMmeTpui B KyOe, B mapajuienenunese, B npusMe u nupamuie. [locrpoenne ceuenus Ky6a, Npu3Mbl 1 MTUPAMHJIbI

46. OmnpeneneHre U NOCTPOSHUE MUPAMU/IbI, IPAaBUIIbHON IMPaMUbl YCEUSHHOM MUpaMuIbl, TETpadapa

47. IlpaBunbHbIe MHOTOTpaHHUKH. [IpencraBienue o MpaBUIbHBIX MHOTOTPAHHHUKAX (TETpasap, KyO, OKTa’Ip, AOAEKadIp U UKOCAdIp)

48. Ompenenenue u rpadguueckoe n3oopaxeHue: cepsl, neHTpa chepsl, paauyca chepsl, quameTpa chepbl

49. Omnpenenenue u rpaguyeckoe H300paxkeHue: mapa, IeHTpa 1apa, paauyca napa, iuaMmerpa mapa

50. YpaBHeHue cdepbl, BBIBOJ ypaBHEHHUS chephl B IPIMOYTOIBHON CUCTEME KOOPAUHAT

51. B3auMHOe pacnonoxeHnue cepbl U INTOCKOCTH: He UMEIOT OOIINX TOYeK, UMEIOT MHOXKECTBO OOIIMX TOYEK, OJHA 00IIas TOUKa.
I'paduueckoe nzobpaxenue

52. KacaTenbHas IIIOCKOCTH K cepe: TeopeMa, 10Ka3aTeNnbCTBO, 00paTHas TeopemMa




53. nowmaxap cheps
54. Omnpenenenye kacaTenbHoll k cepe, TOUKH KacaHHs
55. B3auMHOE pacroioskeHue IpsMoi U cepsl
56. llapoBoii cerMeHT
57. lllapoBoii ceKTop
58. llapoBoii cioit
59. Onpenenenue u rpaduyeckoe n300pakeHre: HUIMHAPA, 00pa3yOIUX IIMHIPA, OCH LWJIMHAPA, OCHOBAHUH IMJIMH]IPA, BHICOTHI
LWINHPA, paauyca, T1aMeTpa HUINHIPA.
60. Omnpenenenue u rpadpuueckoe U300paKeHUE: 0CEBOI0 CEUCHUs, CEUEHUS IUIMHAPA IEePIEeHIUKYIAPHON K OCH IIOCKOCTBIO.
61. Ilpsamoii KpyroBoH MIHHID.
62. PazBepTka OOKOBOI MOBEPXHOCTH LMIIMH/IPA.
63. ®opmyna mommaa 60KOBOH MTOBEPXHOCTH IIUJIMHApPA.
64. ®opmyia 1I0Ia a1 MOTHOH MOBEPXHOCTH LIMIIMHIPA
65. Onpexenenue u rpadguyeckoe H300pakeHHe: KOHyca, 00pa3yoNMX KOHyca, OCH KOHYca, OCHOBaHHS KOHYCA, BEpIIMHBI KOHYca, OOKOBOM
IIOBEPXHOCTH KOHYCA, BBICOTHI KOHYCa, CEUEHUsI KOHYCa.
66. OnpezesieHue 6OKOBOM, MOJTHON MOBEPXHOCTH KOHYCa, GOpMysIa HaXOKACHUS IJIOMIaAH OOKOBOH, OJHO M MOBEPXHOCTH KOHYCA.
67. Onpenenenue u rpaguueckoe U300pakeHUE: YCEUEHHOIO KOHYCa, OCHOBAHUM YCEUEHHOT0 KOHYCa, BBICOTHI YCEUEHHOI'O KOHYCa, OOKOBOH
MIOBEPXHOCTH YCEYEHHOTO KOHYCa, 00pa3yIoINX yCeUeHHOTO KOHYCa.
68. Omnpenenenue 60KOBOIL, OIHOI NOBEPXHOCTH YCEUEHHOIO KOHYCa, (popMylia HaXOxASHUS IO OOKOBOM, IOTHON IOBEPXHOCTU
YCEUEHHOT'0 KOHYyca
69. Beruucnenue oobema Ky0a, psIMOYTOJIbHOTO MapaljieseluIe/1a, IPU3MBbI, IIMITHHIIPA
70. BerauciieHue oobemMa MupaMuibl, KOHYyCa, mapa.
71. BeluncneHue miomaay NoBepXHOCTH IIHHAPA, KOHYCA, CHEphI.
72. JlekapToBa cucTemMa KOOpAHHAT Ha 1IockocTu. OmnpenesaeHne BEKTopa, MOIyIsl BEKTOPA.
73. PaBeHCTBO BeKTOPOB. CII0)KEHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO.
74. Paznoxenne BeKTOpa 1o HampapieHsIM. OTpeielieHne yrita Mexay IByMsI BEKTOpaMHU.
75. BeruuciieHue KOOpAMHAT BEKTOPA, CKATAPHOIO IPOU3BEICHUS BEKTOPOB.
76. Pa3noxxeHne BEKTOpa 0 KOOPIHMHATHBIM BeKTOpaM. BBenenne hopMyisl paccTOSHAS MEKIY JBYMSI TOUKAMH.
Kpumepuu oyenueanus:
5 0ayUIOB BBICTABIISCTCS CTYIEHTaM 3a MOJHBIA U MPAaBUIIbHBIN OTBETHA BCE BOIIPOCHI OMIJIETA C JIOTHYECKHM 000CHOBaHHUEM apTyMEHTOB, B OTBETE
HET OIIUOOK.
4 Gamia BBICTABIISETCS CTyA€HTaM, €CJIU BOIIPOCHI ounera PACKpPLITEI IMOJHOCTBIO, HO 000CHOBaHMS JI0Ka3aTe€JIbCTBa HEAOCTATOYHBI, IIPHU 3TOM
JOMYIIEHBI IBE-TPU HECYIIECTBCHHBI GOH_II/IGKI/I, HCIIPAaBJICHHBIC 10 Tpe6OBaHI/IIO npenojaBarelid.
3 Gayta CTaBUTCS CTYJEHTaM 3a NPAaBUIBHBIA OTBET Ha BONPOCH OMiIeTa, PU 3TOM JOITyIIeHO 0ojiee 0JJHOW OMIMOKM MO M3JIOKEHHIO (DaKTOB HIIH
Goree IBYX-TpEX HENOUCTOB B OTBETE.
20ata CTaBUTCA CTYICHTaM, €CIIH JOMYIIEHBI CyIIECTBCHHBIE OIIMOKH, IIOKA3aBIIUe, YTO OOyJaIomuiics He 001aaeT 00s3aTeIbHPIMU YMEHUSIMU 110
JIaHHOU TeMe B IIOJIHOM Mepe.

5.2. ®onj 011eHOYHBIX CPEACTB AJIsl MPOBEAeHUsI TEKYIEro KOHTPOJIs

Ipenctasnen B Ilpunoxenuu 1 x paboueil nporpaMme JUCLUILUIUHEL

6. YHEBHO-METO/JMYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHHME JUCITUIIJIMHBI (MOAY JI51)

6.1. Pexomenayemas gutepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTOPBI, COCTABUTEIH 3arnaBue W3narensCcTBo, Komnnu-Bo
JI1.1 |H.B.boromoios Aunrebpa v Havasa ananusa: yueonoe |[IOpaiit, 2022 | https://urait.ru/bcode/489977 -HeorpaHuueHHBIIT
nocoOue I CpeaHero JIOCTYII 3aPErHCTPHUPOBAHHBIM [OJIb30BATEISIM
po¢eCCHOHATBHOT000pa30BaHMs
JI1.2 [B. A. T'yceB T'eomeTpust: yaeOHOE ocoOue aIs HOpaiir, 2022 | https://urait.ru/bcode/489977 -HeorpannyeHHbIIH
U. B. Koxyxos CpeaHero npodeccHOHAIBHOIO JIOCTYIT 3aPETrHCTPHPOBAHHBIM [OJIb30BATEISIM
A. A. Ilpoxodres 00pasoBaHs
6.1.2. lonoHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, Konnu-Bo
JI2.1 |Boromonos H. B. Anre6pa 1 Havasa aHanu3a: yqeOuuk i |FOpaiit, 2021 https://urait.ru/bcode/469825-neorpannacHHbIH
cro JIOCTYII 3aPErHCTPHUPOBAHHBIM [OJIb30BATEISIM
JI2.2 |Boromosos H. B. T'eometpust: yaeOHOE mocodue st HOpaiit, 2022 | https://urait.ru/bcode/489978-neorpannueHHBI
cpeaHero npoheccnoHalIbHOTO JIOCTYII 3aPErHCTPUPOBAHHBIM [OJIb30BATEISIM
obpazoBaHus

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « AHTEepHET»

21 |O6pa3OBaTenLHLII71 MOPTaJ I HOATOTOBKH K 9K3aMeHaM 110 NpoduiibHON 1 6a30BOi MaTeMaTHKe

6.3. IlepeyeHb MPOrpaMMHOro odecrneyeHust

6.3.1|I/IHTepHeT-6pay3ep - Chromium



https://urait.ru/bcode/489977
https://urait.ru/bcode/489977
https://urait.ru/bcode/469825
https://urait.ru/bcode/489978

6.3.2|O(b1/ICHLH‘v'I maker - LibreOffice

6.4 Ilepeyenb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.4.1|1ICC «KoncynbranTILmrocy

6.4.2|1ICC «I"apanT»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

7.1|ITomeneHus AJ1s IPOBEICHUS BCEX BHIIOB paboT, MPEAYCMOTPEHHBIX YIEOHBIM IIAHOM, YKOMILJIEKTOBAHbI HEOOXOIUMOIH
CIECMANN3UPOBAHHON yueOHOW MeOEIbI0 M TEXHUUECKUMH CPEJICTBAMH 00yUYCHHS.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIJIMHBI (MOAY JIST)

Mertoaudeckue ykazaHHs 110 OCBOCHHIO TUCIUIUIMHEI IpecTaBiieHsl B [IpunoxkeHnu 2 Kk pabouei mporpaMme IUCIAIUINHEL.




Ipunoxenune 1

®OH/J, OEHOYHbBIX CPEJICTB

OVYJ.07 MaTtemaTuka

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

(opMupoBanus, onucaHue MKAJ OLEeHUBAHUSA

1.1 Iloka3arenu u KPpUTCPpHU OLICHHBAHUA KOMIICTCHITUI:

YV ]I, cocTapnstoniue
KOMIICTCHITHIO

ITokazarenu
OLIEHMBAHUS

Kpurepun onennBanus

CpenctBa
OLICHUBAHUS

3HaTh:

- OCHOBHBIC TIOHSTHS, UICU H
METOIBI anreOopol u
MaTeMaTH4YECKOr0 aHaIN3a;

- OCHOBHBIE ITOHATHS O TIOCKUX
u MIPOCTPAaHCTBEHHBIX
reOMEeTpHUYECKUX (PUTYpax, UX
OCHOBHBIX CBOMCTBAX;

- O Iponeccax u sABJICHUAX,
MMEIOIINX BEPOSTHOCTHBIN
XapakTep, O CTATUCTHYECKUX
3aKOHOMEPHOCTSAX B peabHOM
MHpe, 00 OCHOBHBIX HMOHSTHSX
3JIEMEHTapHOMN Teopuu

BEPOSITHOCTEM.

CdopmupoBaBuiuecst

CHCTEeMATHYEeCKHe 3HAHUA 00
OCHOBHBIX TOHATHUSAX, HOESIX U
MeTOoJ1ax anreOpel u
MaTEeMaTHYECKOTO aHAIH3a; 00
OCHOBHBIX ITOHITHAX O TUIOCKUX
u MPOCTPAHCTBEHHBIX
TeOMEeTpPHUECKUX (purypax, ux
OCHOBHBIX CBOMCTBaX;

0 TIpoleccax U SBICHUSX,
UMEIOIITIX BEPOATHOCTHBIN
XapakTep,
3aKOHOMEPHOCTAX B PEalbHOM

0 CTaTUCTHYCCKUX

MHDPE, 00 OCHOBHBIX ITOHSITHUSAX
3JIIEMEHTAPHON TEOpUU

BEPOSITHOCTEH.

YpoBeHb 3HAHMI OCHOBHBIX
MOHATHH, HJIEH H METOJ0B
anreOpsl 1 MaTEMaTHIECKOTO
aHallu3a; OCHOBHBIC IOHSATHS
0 IUIOCKHX u
MPOCTPAHCTBEHHBIX
reoMeTpuyecKux (urypax, ux
OCHOBHBIX CBOMCTBAX;

0 TIporeccax M SBJICHHUSAX,
MMEKOIIUX  BEPOSITHOCTHBIN
XapakTep, O CTaTUCTHYECKHUX
3aKOHOMEPHOCTSIX B
00

IIOHATHAX

pearbHOM MHUpE,
OCHOBHBIX
3JIIEMEHTAPHON Teopuu

BEPOSITHOCTEH.

T1-T18,
113 (1-14)

Ymern:

- pemare 3amadd anredpsl U
Hayasl aHaJIN3a, TeOMETPHN;

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

YpaBHCHUA U HEPABCHCTBA, UX

CHCTEMBI;
- [pUMEHATb  U3y4YCHHBIC
CBONCTBa r€OMETPUYECKUX
buryp wu  dopmynsl  ans
peeHus reOMETPHUYECKHX

3aJ1a4 ¥ 33ja4 C MPaKTHYCCKUM
CoJIepIKaHUEM.

CdopmuposaBmuecst
cHCTeMaTHYeCKHe  yMeHHus
pemwath 3amadud  anreOpbl |
Hayvaj aHaJ13a, TeOMETPUH;
peuaTtb CTaHAapPTHBIMHA
npuéMaMy  palUMOHAIBHBIE |
HppaloHaIbHEIE,
MIOKa3aTeNbHbIe,  CTEIEHHbIE,
TPUTOHOMETPUYECKHE

YpaBHEHUA U HCPABCHCTBA, UX

CUCTEMBI; MIPUMEHSATh
H3y4YCHHBIE CBOICTBa
reoMeTpudeckux  Guryp
bopmyIiBl JUIst peLieHus

reOMETPHUYCCKUX 33/1a4 U 33724
c MPAKTUICCKUM
COZIepIKAHUEM.

YpoBeHb yMeHHsl peLIaTh
3ajauyd  anreOppl W Hayal
aHaJM3a, FTeOMETPHUH;

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

YpaBHEHUA U HCPABCHCTBA, UX

CUCTEMBI; MPUMEHATH
U3y4YEHHbIC CBOMCTBa
reoMeTpuueckux Quryp Wu
GopMynBl Ui peIIeHUs
TEeOMETPUYECKUX  33/a4 H
3aJjady = C  TPAKTHYECKUM
COZIEPKAHUEM.

T1-T18,
T3 (1-14)




Baanern:

- BJIaJCHHC METOJaMU
JIOKA3aTeIbCTB M AITOPUTMOB
yYMEHUE

peuicHus, nux

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

— BIIaJICHHE

npueMamMmu

CTaHIaPTHBIMH
pereHus
paoHaIbHBIX u
HppariOHATbHBIX,
MOKa3aTEeNIbHBIX,  CTETCHHBIX,
TPUTOHOMETPHYECKUX
YpaBHCHUI W HEPaBEHCTB, HX
CUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX
mporpaMm, B TOM YHCIE IS
MTOWCKA

NyTH peIeHus |

WJUTIOCTPALIAN peueHus
YPAaBHEHUI U HEPABEHCTB;

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

OCHOBHBIX CBOMCTBAX;

CdopmupoBaBmmecs

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

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

YpaBHEHU! W HEPaBEHCTB, WX
CUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX
MporpaMM, B TOM YHCIE IS
peuieHus U

Ioucka mnyTH

WJUTFOCTPALUA peLeHus
YpaBHEHUI U HEPABEHCTB;

OCHOBHBIMH  TOHSTHSMH O
IUIOCKUX M MPOCTPaHCTBEHHBIX
TreOMETPHUYECKUX (PHUTYpax, UX

OCHOBHBIX CBOMCTBAX;

YPOBCHL BJIAJCHUA
METOAaMHM JOKa3aTCJIbCTB H

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

CTaHJAPTHBIMH  TIpHEMaMH

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

OCHOBHBIX CBOMCTBAX;

T1-T18,
113 (1-14)

T — mecmosvie 3a0anus, 113 — npaxmuueckue 3a0anus

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

3HAHMH, YMeHMH,

HAaBBIKOB W (MJIM) ONbITA [1€ATEJbHOCTH,

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

TecToBBIC 3a1aHUA:

1 cemecTp

Tect 1 «IloBTOpEeHHE Kypca MaTeMATHKH OCHOBHOM HIKOJIbD)

1 BapuaHnr.

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

a)2 0)1 B4 13
2. YKaXuTe KOpeHb (I KOPHH, €CITU MX HECKOIBKO) YPaBHEHHUS:
1) 2x2-32=0
a)0; 16 0)0;4 B)4-4 1)2;-2
2)3x? -x=0
931 60 3 130 15l
3) x3-5x%+ 6x=0
a)4;3;2 0)3; 2;1 BO0;1;2 1n)0; 2;3

4)5(x—2)=7x + 16

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

XapaKTepHu3yIImHX

ITAlbI




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

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

a) [177’ +OO) 6) [2739 +OO) B) (-OO’ 1'7] F) (-OO’ 2'3]
2)3x? -7x+2 <0
a) (03] U [2 +o0)0)[1; 6]m)(-00; 1] D 52
=1d

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

4. PemenneM cUCTEMbI YpaBHEHU I

{XZ +y2 =10
Xx-y =2
SIBJISIFOTCSI TAPBI YUCEL:
a) (2;1); (-1, -2) 6) (1;3); (-1; -3) B) (3;1); (-1;-3) r) (3;4); (-3; -4)
2 BapuaHr.
1. 3HaveHue BBIpaKEHUS 0,2 +3 % - %): 226 + 2% paBHO

a) 2 6)1 B4 13

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

1) 3x2-27=0
a) 3; -3 0)0;3 B)9; -9 r)0;9
2)2x% -x=0
a)2; 0 6)3:2 B0 3 1L
3) x3-x2-2x=0

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

3. yKa)KI/ITC peHICHUEC KAXA0I'0 U3 HEPABCHCTB!
1) 23— x)<12-5x

a) (-00; ~2]6) (-00; 3] B) (-00; 2] D) [3; +0)
2)2x2 -5x-3 =0
2) (005 =31 U [3; +00)6) (-00; ~1] U [6; +c0) B) [~ 3] r) [~1;6]
3) 24—6%2 <0
2x+9

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

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

1. 3naueHue BBIpAKEHUS (% -575+ %): 55 - 15% paBHO:
a) 12 0)- 16 B) 18 r) -14



2. YKaXuTe KOpeHb (WA KOPHH, €CITU MX HECKOIBKO) YPaBHEHUS:

1) 4x%-64 =0
a)0; 4 0)0; 16 B) 2; -2 r) 4; -4
2) 7x% -x=0
a)1;7 6) 0;7 B)0; > r)0; —7
3) x3+3 x%-4x=0
a)0; 1;-4 0)0;, —1;2 B)1;3;-2 r) 0; —2;3
4)4(x —3)=9x + 13
a)3 6) 4 B)-5 r)-2
5) = = 150
)10 6)0,1 8) 0.01 r) 100

3. YkaxwuTe pemeHne KaKaoro 3 HepaBeHCTB:
1) 2(2-3x) =232x-1)

S I T T R W R
2)3x? -5x-2<0
023 6) (oo =31 U2 +®) ) (o521 U[i+e) ) [~3;2]
35

a) (-00; —5) U (0; i) 6) (-00;—=5] U [0; +o0) B)(-5; 0)U (i +00) r) (-00; 0) U (ﬁ: +0)

. {xz +y? =13
4. PemiennieM cHCTEMBI YpaBHEHUH
x-2y =—1
SIBIISTIOTCSI TIAPhI YHCEIL:
a) (1;4); (-2,4; -3,0) 6) (3:2); (-3:4;-1,2) B) (3; 4); (-2/4; -4,2) 1) (2:3); (-1,2;-3,4)
4 BapuaHr.

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

a)2 0)4 B) 0 r) -2
2. YKaxuTe KOpeHb (MM KOPHH, €CIIN UX HECKOJIBKO) YPaBHEHHSI:

1) 5x2-125=0
a) 25; -25 0) 0; 25 B) 5; -5 r)0;5
2)4x? -x=0
a) l; " 0) 1;4 B)4; 0 r) 0; i
3) x3+ 7 x2+10x =0
a)-4,-1;0 0) -5, —2;0 B)-1;0; 2 r) —3; 0;4
4)T(x—-2)=5x+12

a) 15 0)-9 B) 11

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

3. YkaxuTe peleHne KaxI0ro u3 HepaBeHCTB:
1) 5(2- x)<7x-26
a) [3;+o) 0) (-o0; 1] B) (-00; 3] r) [5;
+00)
2)2x% -7x-4 =0



a) [~ 3; 4]

a) (-10; 0)U (g +oo)
4. PemenneM cucTemsl ypaBHeHHﬁ{

SBJIAIOTCA IMApbl YUCEII:

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

3)

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

x%+ 10X
2—-5x

6) (5; 3); (-3; -5)

<0

B) (-00; —-]

6) (003 =10] U [0; D) 8) (-00; 0)U (3; +oo)
x? +y? =25
x-y =1

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

Tect 2 mo Teme: «CTeneHU H KOPHHY

1. Bsuuciure ala?.

1) a®
2) a®
3) at
4) aql®

8
a
2. BBI‘II/ICJ'II/ITCF.

1) a®

2) all

3) a=®

4) g1t

3. Boruuciure 9*372.
1) 27

2) 3

31

4) 81

4. Cpapaure uncna 0,272 u 0,273,
1) <

2) >

3) =

4) He CpaBHHUTH

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

1) rumep6ona

2) mapaboina

3) mpsimas

4) xybuueckas napabdosa

6. VYmpocture BoipaxeHne3* x 32X x 35,
1) 32X2+5

2) 33x—5

3) 33x+5

4) 3x+5

7. UYemy paBHO V/32m,

1) 3"
2) 32n
3) 32
4) 32n
8. Bsmumciure V492
1) 7

2) 49

3) 49?2

2

U [4; +00) r)

r) (0 2) U (10; +oo0)

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

[

AR



4) 49*
9. Haiinure 3HayeHUE BBIpa)KeHHHW * V2%,
1) 32
2) 16
3) 2
4) 64
10.Borunciure  V—27.
1) -27
2) HET pelIeHuit
3) -3
11. Tlpu KaKHX 3HAYCHHSX X UMEET 3HAYCHHE BEIPAKCHHE VX — 5.
1) x<5
2) x>5
3) x=5
4) npu mo0BIX X

12. Pemmre ypaBHeHne x> = 216.
1) 46
2) 8
3) 6
4) -6

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

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

Tect 3 mo Teme: «Jlorapugm. CpoiicTBa jJjorapupmMoB»

1. Beruucnure log, 16.
1) 16
2) 2
31
4) 4
2. Bpranciure logs 3.
1) 3
2)0
31
4) 2
1

3. Bpranciure logs=.
1) 2

2) -2

3)1

4) 3

logs 16
4, Bpraucnure 5 .

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

3logg 2
5. Brranciure 3 .

1) 3



2) 2

3)8

4) 9

6. Hatigure x, ecim logx 36 = 2.
1) 6

2) 2

3) 36

4) 64

7. Boruucnure logy 2 1093 81.
1) 81

2) 2

3) 4

4) 3

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

2) 3

31

4) 12

9. Beruucaure logs 75 — l0gs 3.
1) 2

2) 1

3)5

4) 3

10.Yemy pasuo logab + logac?
1) loga (b +¢)

2) loga (b -c)

3) loga bc
b

4) logac
11. HasoBute 001acTh onpeaenenus GyHximn y = 1092 (X - 2).
1) (0; )
2) (3;+x)
3) (-=i1)
4) (- o0; + 0)
12. Pemmnte ypaBHeHue logz X = - 2.
1) 4
1
2) 4
3) -2
4) -4
13. Pemmte ypaBuenue logs (X + 2) = 1.
1
2) 3
3) -1
4) 2
14. Pemute HepaBeHCTBO I1g X >1.
1) x>10
2) x<10
3) x>1
4) x>0
15. Kakoe 13 MHOXECTB SIBJIIETCS PEIIICHUEM HEPAaBEHCTBA loge (x +3) < 1.
1) (-o05-1)



3)
4)

1)
2)
3)
4)

1)
2)

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

1. Boruncnure logs 27.
1) 2
2) 1
3) 27
4) 3
2. Beruncnure logs 1.
1)1
2) 4
3)0
1
4) 4
3. Breruncnure logy, 4.
1) 4

2) 2
3) 2

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

61035 13

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

152 log,53

Bapwuanr 2



3)
4)

10.

1)
2)
3)
4)

11.

1)
2)
3)
4)

12.

1)
2)
3)
4)

13.

1)
2)
3)
4)

14.

1)
2)
3)
4)

15.

1)
2)
3)
4)

3
0
Yemy pasHo log, b*?
bk:
k
logab
k logab
Hazosure 06s1acTh onpenenerus GyHkmuu Y = 10gos (X + 5).
(- 6; +0)
(5; + )
(-0;5)
(- ;- 5)
Pemure ypaBHenue logs X = 2.
3
36
64
6
Pemure ypasuenue logs (X - 3) = 2.
28
25
2
5
Pemme HepaBeHcTBO logs X < 2.
X<9
X<2
X<8
X<3
Kakoe u3 MHOKECTB SBIISIETCS pELICHHEM HEPAaBCHCTBA
(5 + )
(- 05 5)
(1; +0)
(-o0;1)

logz (x-1) > 2.



Tect 4 mo Teme: «OCHOBBI TPUTOHOMETPHI»
Bapwmanr 1

1 Onpenenure 3HaK BepakeHns cos 155° - sin 570°:
1<0
2=0
3>0
4=1
2 Beruucnure sin 15°:
1 V62
4

o V2
2
33
2
40
3 Haiigure 3HaYeHHE BBIPAXKCHUS Sin 56° - cos 34° + cos 56° - sin 34°:
10
22
31/2
41
4 Berauciute cos 1059:
1 V26
4
21

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

21/2

3-1

40

6 Berauciute cos? g —sin?Z;

8
11/2

20

31

43

7 Yupocture 2 cos® a — cos 2a:
1-1

21/2

31

40

2tgg

1-tg?%

& Berauciure

1-1
21/2
31
40

o . 8w,
9 Haiinnre 3HaueHue sin 5

1+3/2
21



3 —V/3/2

40

10 MoryT JI1 0JTHOBPEMEHHO OBITH CITPaBEIIMBBI PABEHCTBA COS & = %
1 na

2 HeT

11 Haiigure 3HaueHue cosa, eciu sina = 0,6 u g <a<Tm.

12

2 -0,8

31/2

40,6

, 1
unsina=-
2

2 5
12 MoryT 11 OHOBPEMEHHO OBITH CIIPaBE/AIMBEI paBeHCTBA tga = cuctga =

1 na

2 HeT

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

12

20

31/2

41

14 HaiimuTe 3Ha4eHHE COSQ, €CIH ctg @ = —3 U a - yroiy 4 4eTBepTH:
12

3
2 —
10

3 30
10

40

15 Yupocture Beipakenue cos(a + ) + cos(a — f):
1 8cosa-cosf

2 2cosa-cosf

31

4 cosa-cosf

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

2 140°

3 300°

4120°

17 Pemure sin(—30°):

10

2=

33

41

18 Pemmute tg(—45°):

10

2 -

3 -1

41/2

19 Berunciure sin900°:

10

21

308

41/2

20 Berauciuts cos? 159 — sin? 15°:



40
21 Ompenenute 3HaK BBIPAXKEHUS Sin 2800:
1>0
2=0
3<0
4=1
22 Onpenenure 3HaK Bbipaxenus tg 3°:
1>0
2=0
3=0
4<1
23 Berauciure sin 330°:
10
2 -1/2
308
41/2
24 Berauciure sin 15°:
1 V2(3-1)
4
2 -1/2
3 V2(v/3+1)
4

4

25 Ynpoctuts sin 72° — sin 12°:
11/2

2 cos42°

31/8

4 cos 30°

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

2 cos42°

3 V3 cos4°

4 cos30°

27 Yupoctutb cos 8x — cos 4x:

1 cos8x
2 cosx

3 V3 cos2x
4 —2sin 6xsin 2x
Bapwuanr 2

1 Onpenenute 3Hak Boipaxenus tg127° - ctg201°:
1<0
2=0
3>0
4=1
2 Bouuciure sin 75°;
1 V6—2
4

NG}

9 V2
2




3 V6+v2
4

40

o . 7T T T . T,
3 Haiinurte 3HaueHUE BBIPAXKEHUS Sin—* COS— — COS— - Sin—:
12 12 12 12

10

21
31/2
42

4 Borauciute cos 15°;

1x/7+x/€
4
21

3 V2-6
4
40

5 Boruuciute (cos 75° — sin 759)2:
11

21/2

3-1

40

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

20

31

R
2

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

1 sin2a

20

319 a

4 cos2a

6tg75° |
1-tg2750°

8 Beruuciure
1-1

23

33

40

o 5
A9 Haiiaute 3HaueHue tg ?ﬂ:

1+3/2

23/3

3 —V/3/2

4 —3/3

10 MoryT 1 OTHOBPEMEHHO OBITh CTIPABEITMBLI PABEHCTBA COS A = — \/; usina = %Z
1 na

2 HeT

11 Haiigute 3nauenue tgo, ecnu sina = 0,6 u % <a<T.

1-3/4

2-08

31/2

40,6

12 MoryT /11 OZHOBPEMEHHO OBITH CIPABE/AIMBEI paBeHCTBA tga = —% uctga = 2:

1 na



2 HeT

13 Yrpocture 1 + tg?a + L

sin2oc’

1
cos?o«c-sin?oc
20
tg’a
cos2ecsinZoc
41
14 HaiinuTe 3HaUeHue sina, ecau ctg ¢ = —3 U @ - yron 4 4eTBepTH:
12
3
2 2
10

3 3/
10

4 T
10

15 Beraucnute sin 2 «, ecian sin « = —0,6; 180° <x< 270°:
10

20,2

30,96

41

16 Haiitu rpagycHyo Mepy yria 67°30':
1n

17 Penmure cos(—60°):
1
11
2
5 _1
2
30
41
18 Pemmte ctg(—30°):
1
11
2
23
30
4 —\3
19 Beruncnure cos 3%”:
10
2 -1/2
31
41/2

20 Beruncauts 23 sin 15° cos 15°;

L
2

21

33
2
40
137

21 Onpenennte 3HaK BBIPaXKEHUS COS — —



1>0

2=0

3<0

4=1

22 Onpenenure 3Hak Beipakenus ctg(—100°):
1=1

2=0

3<0

4 >0

23 Beraucnure tg 5?7[:

13
2 -1/2
3 -3
41/2
24 Berauciure cos 15°:
1 V2(3-1)
4
2 V2(v3+1)
4
3 -1/2
40
25 Ynpoctuts sin 20° + sin 40°:
1 cos10°
2 cos42°
31/8
4 cos30°
26 Yopoctuts sin 3a cos .
1 %sin4 [
2 %(sin4 & —sin 2 «)
3 sin4 x
4 2 (sin4 o+ sin 2 «)
27 Yupoctuts cos 3x coS x:
1 cos8x

2 % (cos2x — cos4x)
3 Lcos2x
2

4 % (cos 2x + cos 4x)

Tect 5 mo Teme: «PyHKIHN»

1. Tlpu xakom 3HaueHwnn x @' =17

N1

2)2

3)0

4) -1

2. Kakas obnacTh onpe/eseHus y noka3arelbHoi (QyHKI?
1) (-00;+0)

2) (0;+x)

3) (-0;0)

4) [0;+0)

3. Kaxoii xapakrep y GyHKIuu y = ( % )*?

1) Bo3pacrarommas



2) yOnIBarormas

3) mapajuienbHa OCH X

4) mapajienabpHa OCH )

4. CpaBaure uncna 32 u 373,
1)<

2) >

3)=

4) HeNb3s CPAaBHUTH

5. Pemure ypaBaenue 3*=9
N1

2)2

3)3

4)-1

6. Pemute ypaBuenue ( %)X=%
N1

2)2

3)-1

4)0

7. Pemmure ypaBuenue 100°=10
11

2)2

3)0,5

4) -1

8. Pemmre HepaBeHCTBO 2* <8
x <2

2) x>2

3) x <3

4) x>3

9. Pemmte HepaBeHCTBO 25>5
1) x>5

2) x>1

3) x>2

4) x>0,5

10. Kakoii 3 HHTEPBAJIOB SBISETCS PEIIEHUEM paBeHCTBa 6">367
1) (-2; 2]

2) (-0; 2)

3) [2; +x)

4)[-2;2)

11. Pemute ypaBHenue 3* = —9
1) 2

2) -2

3) HeT KopHei

4) 2

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

2) 1

3) 2

4) -1

13. Haitnure obnacth 3HaueHnit GyHknuun y = 3% + 2
1) (=o0; +)

2) (2;+x)



3) (=05 2)

4) (0; +00)

14. Pemuth ypaBHenue 2511 =2
1)1

2) 2

3)0

4) -1

15. Pemmts ypaBnenne 3*t2 =9
1)1

2) 2

3)0

4) -1

1. Ilpu kakoM 3HAYEHHHU Xa* = i?
1)1

2)2

3)0

4) -1

Bapuanr 2

2. Kakast 005acTh 3Ha4€HHsl y IOKa3aTeNbHOW (QYHKIIUH?

1) (-o0;+00)
2) (0;+0)
3) (-0;0)
4) [0;+0)

3. Kaxoii xapakrep y ¢pynkuuu y = (0,3)7*?

1) Bo3pacraroias

2) yObIBatomias

3) mapasienbHa ocH X

4) mapaJuienabHa OCH

4. Cpasuute uncna 0,2 2 u 0,2 3,
1)<

2) >

3)=

4) Henb3s CPaBHUTH

5. Pemute ypaBuenue 4* = 16
11

2)2

3)3

4) -1

6. Pemmure ypaBaenue ( %)X=%
11

2)2

3)-1

4)0

7. Pemute ypaBaenue 25 =5
11

2)2

3)0,5

4) -1

8. Pemnre HepaBeHcTBO 3% > 27
1x <2

2) x>2



3) x<3

4) x>3

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

2)x>1

3) x>2

4) x>0,5

10. Pemmre ypaBHenne 0,01* =1
1) 10

2) 1

3)0

4) -1

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

2) (=2;+4)

3) (=05 2)

4) (0; +0)

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

2) 2

3)0

4) -1

13. Pemmuts ypaBHenne 4%t2 =16
1)1

2) 2

3)0

4) -1



2 cemecTp

Tect 6 mo Teme «IIpou3BOIHAS MHOTOWIEHA U CTENIEHI)
1 Bapuant

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

a)7 0) -7 B) 3 r) -4
2. 3HayeHue npou3BOIHON GyHKIMH Y(X) = SX4 - 6x3 + 7x 2. 8x + 9 mpu x = 0 paBHO
a) -8 6) 6 B) 9 r) 8
7 3
3. 3nHavenue npou3BoAHON PyHKIHUY(X) =x7 - x?+ 5x ? npu X = 1 paBHO
a)5 0)2 B) 4 r) 10
1
4. 3nauenune mpou3BoaHON QyHKIHH Y(X) = X 24 4xTpu X = 4 paBHO
a)4 0) 4,5 B) 5 r) 5,5
5. 3HaveHue Mpou3BoAHOM GyHKIHUY(X) = 3X 2. 2+/xnpu x = 1 paBHO
a)-5 0)5 B) 1 r)7
6. 3HaueHue Npou3BOAHOM GyHKIHUY(X) =lX- 9x ? npu X = -1 paBHO
a) -8 0) -9 B) 10 r) 17
7. Kopaem ypaBHenust y'(x) = 0, eciu Y(X) = 3x 2. X + 7 ABJISIETCS YUCIO:
1 1
a) 5 6) 3 p) O r)2
8. Kopuem ypasuenus f'(X) = g'(X), eciu f(X) = X g 4;  g(x)=2x 4 6xX — 5 sIBIIsIETCS YMCIIO:
a)-3 0)2 B) -4 r)3
1 1
9. Kopusimu ypasaenustf'(X) + 4 = 0, eciu f(X) = 3 X3 + 2x 2. 6X + 3 SBIAIOTCA YHCIIA:
a)l;2 0)-2;1 B)2; 3 r)-1; 2
1 1
10. Kopusimu ypasuenus f'(X) -3 =0, ecnu f(X) = 4y o3 x"+ 3X + 2 SBASIOTCA YHCIA:
a)0; 1;2 0)-2;0;1 B) 1;2;3 r)-1,0; 2
2 BapuanTt
1. 3Hauenue npousBoaHOI GyHKIMHU Y(X) =9xX + Snpu X = 5 paBHO
a)9 0)5 B) 14 r)4
2. 3HaueHne NPOU3BOIHOM QyHKIHHK Y(X) = 3X g 5x3 - 10x 24 6x - 1mpu x = 0 paBHO
a)-10 0) 1 B) 6 r) 5
6 5
3. 3HayeHue NpOU3BOIHOM GyHKIMH Y(X) = % — X? +4x° npu X = 1 paBHO
a)8 0)4 B) -4 r)3
1

4. 3naueHue nmpou3BoHON (yHKIMHK Y(X) = X 24 SXmnpu x = - 4 paBHO
a)6 0) -4,5 B) 5 r) 4,5

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

6. 3HaYeHUe NPOU3BOHOM PyHKIMH Y(X) = 5 X 2. lXHpI/I x = -1 paBHO
a)9 0) -9 B) 4 r)S5

2
7. KopHem ypaBaenust y'(x) =0, ecniu Y(X) = 6X - X SBISCTCS YUCIIO:



1
a) 6 6) 5 p) 12 6

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

a) -2 0) 4 B) 2 r) -3
1
9. Kopusimu ypasuenust f'(X) - 3 =0, ecnu f(X) = 3 X3 - 2X ‘4 6X - 10sBISIOTCS YnCna:;
a)-1;3 0)1;5 B)-3;4 rl;3
1

10. Kopusmu ypasaenus f'(X) + 7 =0, eciu f(X) = 455 24,5 x i TXSBISIIOTCS YKUCTa:
a)2;3;9 6)0;7;-7 B)1;3;7 r)0; 3; -3

Tect 7 no teme: «IIpou3BoaHasi Npou3BeeHUsI U YACTHOT0)

1 Bapuanr.

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

N N N - B

_w_

:

3 2
2. Bce pemenns vepasenctsa f'(X) = 0, ecmm f(X) =x +3x "~ - 45X, 06pa3syrOT MHOXKECTBO:

) [-5;3] 5 (- 03] [5;4+0) ) [3:5] N (—o0;-5]U[340)
3. 3HayeHue Npou3BOAHON (ymKIMH Y(X) = 2v/X- EX BTOouke x°=1 paBHO
13 15 3
a) 18 6) 16 B) 4 ry- 4
4. 3HayeHHe NPOU3BOIHON GYHKIMH Y(X) = lz B Touke X '= 1 paBHO
a) -2 0) 4 ’ B) -3 r) 1
53nadenue npom3BoHON GyHKimH Y(X) =Vx*B Touke X = -1 paBHO
3 3 4 4
a) 4 0) - 4 B) - 3 r) 3
6. Ecmmy(x)=(17x—2) (18 - x ? ), T0y’(0) paBHO
a) -36 0) 34 B) 306 r)312
7. Kopenb ypaBuenus: '(X) - g’ (xX) =0, ecnu f(X) = X+ 4; g(x) = (x + 1) (4x + 3); paBeH
5 3 5 1
a) 1 6)-4 B) -6 r)-16
8. 3HaveHue MPOU3BOIHOM GYHKIMH Y(X) = % B Touke X = 4 paBHO
a) 14 0) -9 B) 12 r) -11
9. Kopusimu ypaBrenust y'(x) =0, eciu y(X) =)i—+13 SIBJISIFOTCSL YMCHa
a)-3; 1 0)-1;2 B)-2;1 r)-1;3
10. Ecin y(X) =3z:::1 Toy’(-2) paBHO
32 1 12
a) 35 6) - 37 ) 35 r) —



2 BapuaHTt

[u—

2
. Bce pemenns nepasenctsa f'(X) > 0, ecnmm f(X) = 6X — 2X , 00pa3yroT MHOKECTBO:

N I s R ) B

3 2
2. Bee pemtenns nepasenctsa f'(X) =0, eciu f(X) =2x~ + 3x - 36X, 06pa3yloT MHOKECTBO:

) [-3,2] 5 (- o0;—2] U [3;40) 5 [-2:3] by o0;-3] U [2;40)

3. 3HayeHue Npou3BOAHON GyHKIMH Y(X) = 4v/X- EX BTOuke X°=9 paBHO
2 5 2
a) 17 6) 2 B) 7 r) 15
81

4. 3HayeHHe NPOU3BOJIHOM QYHKIMH Y(X) = x% B Touke X '= 1 paBHO

a) 4 0) -3 B) | r) -2
5. 3uaueHne npousBoHOi pyHkumK Y(X) = Vx5 B Touke x°= 16 paBHO

a) 2,5 0) 12,5 B) 5 r) 3,5
6. Ecmm y(X) =(9x — 5) (3x 24 7), 10 y'(0) paBHO

a) 27 0) -35 B) 63 r) -15
7. Kopenb ypasuenus f'(X) - g'(X) = 0, eciu f(X) = X 2. 1; g(X) = (x - 2) (3x + 4); paBen

a) 0,1 0) -0,2 B) -0,3 r) 0,5
8. 3naveHue nMpou3BoAHON GyHKIHH Y(X) =%B touke x = -1 paBHO

a)7 0)2 B) -3 r)9
9. Kopusimu ypasHenus y'(x) = 0, eciu Y(X) :Xj:j‘} SIBJISFOTCS YHCIIA

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

_ 2x?-3x-1 ,
10. Ecimu y(X) = =50y (-2) paBHO
3 4 ) 2
a) 211 6) 19 p) 116 r 29

Tect 8 mo Teme: «IIpou3BoaHasi TPUTOHOMeTPUYECKUX (PYHKIMI U MPOU3BOAHAA CJI0KHON (PYHKIUID)
1 BapuaHnr.
Vs

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

a)2 0) 1 B) 1,5 r)0
or
2. 3uaueHue nMpou3BogHON (yHKIMH Y(X) = COSX — 4X B TOuKe X ° -6 paBHO
a) -4,5 0) 2,5 B) -1.5 r) 3,5
V3

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

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



0T Vs
— +m,n Z+mne

a)(-1) 6 €z 6)- 2 z

T T

—+n,Ne —+27M,n e
p) 2 Z r+ 3 Z

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

B Touke X? 0 paBHO

a)3 0) -4 B) 5 r) -2
X X
7. 3HadyeHue MPOU3BOAHON QyHKIMH Y(X) =2Sin 2 cos 2 pTouke x0~ 27 paBHO
a)2 0) 1 B) 3 r)0
8. 3naveHuwe mMpou3BOaHON ciokHO# dynkiwu: f(X) = (3X - 4) ? B Touke X0 1 paBHO
a) 36 0) 25 B) 31 r) 27
z
9. 3HadeHue NPOU3BOAHOMN ciI0KHON (yHKum: f(X) = sin "X - 3 BrToukex0 2 paBHO
a) l 0)0 B) 2 r) -1
10. 3HaueHue NPOU3BOIHOM ciioXkHOM PyHKIMHU: F(X) = (4;1)7 B Touke x° 0 paBHO
a) -28 0) 21 B) -23 r) 24
2 BapuaHr.
/s
1. 3nauenue npousBogHON (GyHKImHU Y(X) = 4SinX B TouKe X ° -6 paBHO
a)3 \/E 0) 1 B) 2 \/§ r)2
o
2. 3HaveHue NPoU3BOAHON QyHKIUH Y(X) = COSX + 3X B TOUKe x0~ 6 paBHO
a)2,5 0)2 B) 3.5 r)3
3
3. 3nauenue npousBoaHON (GyHKImHU Y(X) =1 — 2tgX B Touke X ° — 4 paBHO
a) -2 6) 1 B) 2 r) -4
o
4. 3uaueHue Mpou3BogHON GyHKIMHU Y(X) =4 + Sctgx B Touke X © -6 paBHO
a) -30 0) 10 B) 5 r) -20
5. Bee pemienust ypaBuenusf ' (X) = 0, eciu f(X) = 4c0SX + 2X onpenesnsirorces: Hopmyioi
n 7T
o —+ 7N, N
a) = +mn,N€EZ 6)(-1) © €z
%y mnelZ 5 7
6. 3HaveHue MPoU3BOAHON QyHKIUH Y(X) = COSSXCOS3X + SIN5XSIN3X
/s
BTouke x° 4 pasHo
a) -1 0) 1,5 B) -2 r) 2,5
7. 3nauenue npous3BoHON (QyHKIMH Y(X) =2SiN2XC0S2X B TOUKE X ° ) paBHo:
a)4 6) 0,5 B) 2 r) 4,5
8. 3naueHue mnpou3BoaHON ciokHOM dyHkmu: f(X) = (5X + 4) 0 B Touke X0 - 1 paBHO
a) -40 0) 20 B) -50 r) 30



2 =
9. 3HaueHue NPOM3BOAHOM cinoxkHoU pynkiuu: f(X) =2 + cos X B Touke x° 7 paBHO
a)-1 0) 1 B) 2,5 r)0

10. 3naueHne MPOU3BOIHOM Ci10KHOM (yHKIHH: f(X) =D
B TouKe X0 0 paBHO
a)-72 0) 72 B) -20 r) -40

Tect 9 mo Teme: «IIpou3BoaHast U ee MPUMEHEHHE»

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

2. Haubonbiee 3HaueHue GyHKIUN
10; 2) -2; 3) 4; 4) 3.
3. Haiinure yrmoBoi Ko3QHUIMEHT KacaTenbHOW, TPOBENIEHHBIN K TpaduKy (pyHKINU
WA 93
F(x)=x"—2x"+3x +1 B ero Touke ¢ abemuccoii X =1
1) 2 2) 3 3) 1 4) -2.

Ha oTpeske [0;1] paBHO

_v2
4.Haiinute yrioBoit ko3¢ GUIMEHT KacaTeTbHOH, IPOBEACHHBIN K TpaduKy (HyHKIIH f (X) =X"+Inx B

ero Touke ¢ abeuuccoin X = 1
1) 2 2 3; 3) L 4) 4.

y =5+ 4x—3x°

5. lana QyHKIMS , HAlTUTe KOOPIMHATHI TOUKH ee rpaduKa, B KOTOPOH yIIIOBOH

KO3 (UITUCHT KacaTeIbHOM K HEMY paBeH k=5
e e

y =3-3x— 2%’

6.[lana hyHKIHSA , HAlJWTE KOOPAWHATHI TOUKH ee rpadrka, B KOTOPOH YTrIIOBOU

Kod(pPHIIMEHT KacaTenbHOU K HEMY PaBeH k=5

y (27) 2 (20) 5 (-21). » (L2),

7.Haiigure yrioBoit ko UIMEHT KacaTeIbHO, TPOBEACHHBIH K rpaduKy (yHKIHH
f (X) = COSX +3sIn 2X B ero Touke ¢ abcuuccoit X = 0

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

8.Haiigure yrinoBoit koauimeHT KacaTenbHON, MPOBEACHHBIN K rpaduKy QyHKINU

—_vyv4 _9y3 _
f (X) =X 2x" +4x-1 B €0 TOUYKE C a0CIMCCON x=1
1) 3 2) 2; 3) 1; 4) -2.

9.Teno ABWKETCS IO MPSIMOH TaK, YTO PACCTOSIHHE S OT HAYAIBHOW TOYKH U3MEHSIETCS 110 3aKOHY:

2
S=1-2t+3t (M), Toe t. BpeMsl JBWKSHHS B CeKyHax. Haiiure ckopocTh Tena yepes 2 ¢ mocje Havaia
JBUKEHISL.
1) 5wm/c; 2) 11 wm/c; 3) 15wm/c; 4) 10 wm/c.

3 2
10.Touka nBHKEHHS IPSMOIMHENWHA 110 3aKOHY S=t" -4t +10t + 1, TOr1a YCKOPEHHUE B TOUYKE t=1
1) -8; 2)0; 3)1; 4) -2.



Tect 10 mo Teme: «IlepBooOpa3Hasi U HHTErpaI»

1. Onpenenute QyHKIHMIO, 17151 KOTOPoii F(X) = X% — sin2X — 1 sBseTcs nepBoo6pasHoii:
e 1 x* 1
— +C0S2X + X = —+—
)fx)= 3 © 2) f(X) = 2x — 2c0s2x; 3) f(x) = 2x + 2 cos2x; 4)f(x)= 3 2cos2x + x.

2. Haiimure neppooGpasnyro aist pynkmun.  F (X) = 4x3+ cosx
1) F(x)=12x>-sinx+c; 2)F(x) =4x3+sinx+c; 3) F(x) =x*—sinx +¢; 4) F(x) =x*+sinx +c.
3. Jna pynxuun f(X) = x? Halizure nepBooOpasHyro F, IpMHUMAOILYIO 3a/IJaHHOE 3HAYEHHUE B 3alaHHON TOUKE
F(-1)=2
3 3 3
X 51 o1 X ol X 51
) F= 3 3, 2 F=2x+ 3; 3 Fx=-3 3; 4 Fx=3 3

4. Touka JBUKETCS MO IPAMOM TaK, 4TO €€ CKOPOCTh B MOMEHT BpeMenH t paHa V (t) =t + t2. Haiinure myTs,

MIPOMICHHBII TOYKOM 3a BpeMs OT 1 10 3 ceK, €CIIM CKOPOCTh U3MEPSIETCS B M /CEK. 1) 18
1 1
M 2) 123w 3) 173w 4) 20m.
j‘ 62 dx
5. Borumcnure 9 cos "X 1) 6 ‘/5 ; 2) 6 3) 2 ‘/5 ; 4)
3V3,
6. HaiijuTe miomans KpMBOJIMHENHHOM TpaNeluy, OrPaHMYEHHOM MMHUAMA y= —Xx>+3 u y=0

1) 4‘/§'

2) 6V3.

3) 93,

4) gV3.

1
7. Haiigute miomans GUTrypel, OrpaHHYEHHON TIMHUSAME Y = ‘/; u y= 2 x
1 2 2
1) 2 2) 13; 3) 23; 4 13,
8. Berumcaure mwiomaas GUrypsl, orpaHIYeHHON rpaduKoM QYHKIMH y = 2 — X2, KacaTeJIbHOI K 3TOMY
rpaduKy B ero To4ke ¢ abcuuccor X = - 1 u npsimoit x = 0
2 1 1 1

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

4

J. Axdx
9. Boeruucnure 2

10. Haiimute cymmy abciuce Todek nepecedenns rpadukoB GyHKun y = (X — 1)(x + 2) u e€ nepBooOpasHoii,
€CITH OJIHA M3 9THX TOUECK HAXOJMUTCS Ha OCH OPJHMHAT.

11. Haiizute Ty nepooOpasnyto gyukuuun f(X) = 3x — 1, g koropoit ypaBaenne F(X) =5 umeer
€/IMHCTBEHHBIH KOPEHb.

Tect 11 mo Teme «IlokasaTenbHbIe ypaBHEHUS»

1 Bapuanr
KopHsimu ypaBHEHUI ABISIOTCA YHCIIA:
1.5% =25
a)s 0) 2 B) 3 r)4
2.3 =L
27
a)-3 0) -9 B) 9 r)3



1
a) Z
4. 4% =8
a) 1,5
5. 1,37 =1
a) -2;0
6. 5% 125 = %
a)-2
7.23%:16=4
a)3
g27l—x =L
81
2) 3
9. 5¥*1 4 5X 4 5x~1 =37
a)?2
10. 5¥°~15 = 25x
a) 3;5
11. 7- 49%+ 5 14X = 2. 4X
a)0,5

1.3* =9
a)3
2. 2% =~
8
a)-3
3.4/5% =25
a) 2
4, 36* =216
2
a) 5
5. 2,1¥+5% =1
a) 0;5
6. 3x27 ==
3
a)-4
7. 4% :64=16
a) -1

8. 36:2163%*1 =1
4
a)- E
9. 7¥*2 _14 7% =5
a) l
10. 34 = 243

a) -5;1

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

a) 0,5

6)

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

6)6
6) 22
6) 1

0) 3;-5

6) 0,5

B) 4

B) 3

B) -1;2

B) 1

B) 4

B) -3;-5
B) 1

2 BapuanTt

KopHsiMu ypaBHEHHI SBIISIOTCS YHCTIA!

6) 27

6)4

6) 4
6) 5
6) -155

6) -3

6) 1

B) 9

3 Bapuant

r)2

r) 2,5

r) 0;2

r)2

r)2

r) -5;0

r) -1

r)2

r)-0,5



KopHsimu ypaBHEHUI ABISAIOTCA YHCIIA:

a) 4 6) 8 B) 2
a) 3 6) -3 B) 4

a) 4 6) 2 B) -

4. 9% =27
2

a) 3 6)
5. 3,2 ~6x =1

a) -6;0 0) 1;6 B) 0;6
6. 27% 16 = 4

2)- > 6)- 2 B) >
7. 62X : 216 =36

a) 1,5 6) 0,5 B) 3,5
8. 9-81172x= 2727

a) 0 6) 1 B) 2
9. 2xt3 4 2x+1 _7.9x =g

a) 3 6) 4 B) 2
10. 0,15%8-%"= 100

a) -2:3 6) 1;3 B) 1;2
11.3- 4%+ 6% - 2-9% =(

a) 1 6) -1 B) -2

|
W
~
w

Tect 12 no Teme Pemienne TpuroHoMeTpu4ecKuX ypaBHeHU M
1 Bapuant
1. Bece pemenuns ypaBHeHUs 2 COSX — 1 = 0 onpenenstorcs HopMyIoif:

z T2
a)+ 3 +27npnez 6)+ 6 Zn;n € Z
x T2
B) (-1)"3 + ZTp;ne z r)(-1)"6  7npn ez

2. Bee penenus ypaBHeHHs sin®X — 6 sinx + 5 = 0 onpezenstorcs GopMyoii:

a)32—“+27fn;n€Z; 0) (—1)“g+ Tnn € Z

B)(—l)“%+ Tnnez; r)%+ 27 n nEZ;

3. Bce pemieHns ypaBHenns SinX - v/3cosx = 0 onpeznenstorcs GopMyIoii:
z

a)- 3 + 7Tn;n € Z 6) c+én;n € Z
z

B) 3 + 7nnez N -7+ 7nnez

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

r er
3 + 3 :nez 0) (—1)“g+”n;n€Z;
T2 d

B):|:6 Tn:n € Z r) (—1)“3+7Tn;n€Z;
5. Bee peenus ypaBHeHus: 3 sin®X + cos?x = 2 Sin 2X onpeaensorcs popMyJIoii:

r)2;3

r)2



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

-2+ ZTnn €z arctgs + Tk k €Z;
4 2

2 Bapuant
1. Bce pemenus ypaBaenus 2 C0SX + 1 = 0 onpenenstorcs hopMyJIoi:
x T2
a)+ 3 +27n:nez; 6)+ 6  Zn:nez
T

B) J_rz?“+2”n;nez; T) (_1)n+13 +7n;n€EZ;

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

a) > +27mn € Z 6)Z+2%n;n € Z,
7
B)(—l)n% + Tn;nez r) (D" 3 4+ 7n;ney;
3. Bce perenust ypaBHeHHs V3 SiNX - COSX = 0 onpeznenstorcst GopMyJIoi:
7
3 T . m o Th .
a) -° + fn;n € Z 6)-g+ n;n € Z
T
B) 3 + 7nne€ z s+ 7%mn €z

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

Vid
—+2
a)g+”n;n€Z; 6) (-1)" 6 Tn;n € Z
£+2 z
B) + 6 TnnEZ; r) (—1)“3 + Tn;n€EzZ;

5. Bce pemenus ypaBHeHus 2 sin?X - sinx-cosx= cos2x onpeaenstorcs hopMyIoii:

a) g+ Tnyn € Z; arctg(=2) + Tk k €Z;

6)%+”n;n € Z arctg(—%)+ Tk k €Z;

B)§+ Tn:n € Z, arctg2 +7k k €Z;

r)§+ Tn;n €Z; arctg% +7Tk k €Z;

6. Bee perennst ypaBaenus v3sin®x + v/3sin?xcos  x - sinxcos? — cos®x = 0
OTIPENIETISIOTCS (POPMYIIOH:

a) E+”n;n€Z; -§+”k:k€Z;

6) £+ Tnn€zZ; -7 +7kkEZ

B) -+ Tnin€Z  arctg2 + Tk keZ;

r) += + Tn;neZ arctgl + Tk, KEZ;
4 2



Tect 13 mo TeMe J1eMeHTHI KOMOMHATOPHKH
Bapuanr 1

1. CxonpKknMH cIIOCO0aMHU MO>KHO COCTaBHUTH PACIICAHUE OJHOTO YIeOHOTO THS M3 5 Pa3InYHBIX YPOKOB?
1) 30 2) 100 3) 120 4)5
2. B 9«b» kmacce 32 y4amuxcsi. CKOITBKHMH CTIOCO0aMHU MOKHO CQOPMHPOBATH KOMaHTy U3 4 YeIOBEK s
y4acTHs B MaTEeMaTHUECKOW OJIUMITHAIEC?
1) 128 2) 35960 3) 36 4)46788
3. CKOJIBKO CYIIECTBYET Pa3IMYHBIX JBY3HAYHBIX YHICET, B 3aIMCH KOTOPHIX MOXKHO UCTIOIB30BATh IU(PHI 1,
2,3,4,5, 6, ecnu nupsl B YACIIE JOKHBI OBITh PA3INYHBIMU?

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

5. B smuke HaxoguTcst 45 mapukoB, u3 KOTopsix 17 Oenbix. [lotepsmn 2 He Genbix mapuka. Kakosa
BEPOSITHOCTB TOTO, YTO BEIOPaHHBIN Hayraj Mapuk Oyaet Oenbim?

17 17 43 17
y 5 ) 43 5 @ 5
6. bpocarot Tpu MoHeThl. KakoBa BEpOSATHOCTE TOTO, YTO BBINAAYT ABA OpJia U OJHA PEIlKa?

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

7. B nenexuno-gernieBoi iotepee Ha 1000000 6uneror pasbirpeiBaetcs 1200 Beebix u 800 1eHEKHBIX
BBIMTpHILIeH. KakoBa BEpOATHOCTH BHIMTPHIIIA?

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

Bapmuanr 2

1. CKOJBKO pa3MyHbIX MATU3HAYHBIX YMCET MOKHO COCTaBUTh u3 uudp 1, 2, 3, 4, 5?
1) 100 2) 30 3) 5 4) 120
2. ImeroTcst MOMUAOPHL, OTYPIThI, TyK. CKOJIBKO Pa3IMUHBIX CAJaTOB MOXKHO MIPUTOTOBUTH, €CITH B KaXK BT
cajar JOJDKHO BXOAUTH 2 PAa3IMYHbIX BUIa OBOLIEH?
1) 3 2) 6 3) 2 4) 1
3. CxonmpkuMHu criocobamu U3 9 y4eOHBIX TIPEIMETOB MOKHO COCTABUTh paclicaHue yueOHoro JaHs U3 6
Pa3IMYHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
8l
4. Beraucrmre: O
4
1) 2 2) 56 3) 30 g 3

5. B urpanbHoii konone 36 kapt. Hayran BeiOupaercs ongHa kapta. KakoBa BeposSTHOCTB, YTO 3Ta KapTa —
Ty3?

1 1 1 36
1) 36 2) 35 3) 9 g) 4
6. BpocaroT iBa urpaibHbIX Kyorka. KakoBa BEpOSTHOCTb TOTO, YTO BHINAAYT JBE YETHBIE [IUPPHI?
2
1) 025 2) 6 3) 05 4) 0,125

7. B xop3une nexar rpudsl, cpenu KoTopbix 10% Genbix u 40% pookux. KakoBa BEpOsITHOCTE TOTO, UTO
BBIOpaHHBIN TPUO OEIBINA HITH PHIKUN?



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

BapuanT 3
1. CxonpKuMH CITOCOOAMH MOXKHO PACCTaBUTh 4 Pa3IMIHbIC KHUTH HAa KHIDKHOHM TOJKe?
1) 24 2) 4 3) 16 4) 20
2. CKONBKO IaroHalieil IMeeT BBIMYKIIBI CEMHYTOJIbHUK?
1) 30 2) 21 3) 14 4) 7

3. B dyrOonbHoi koMane 11 denoBek. HeoOxoauMo BEIOpaTh KanmuTaHa U ero 3aMecTuTeliss. CKOIBKUMHU
croco0amMu 3TO MOYKHO CIeIaTh?

1) 22 2) 11 3) 150 4) 110
n!
4. Cokpatute apo0b: (n+1)!
_n 1 2
1) 1 2) n+1 3) n+1 4) n+1

5. KakoBa BEpOsITHOCTB, YTO MPH OJHOM OPOCKE MIPalbHOTO KyOHKa BBIAaeT YHCIO OYKOB, PABHOE
YEeTHOMY 4HCITy?

1 1

1) 6 2) 05 3 3 4) 0,25
6. Katst u Ans numnyT nuktant. BeposrHocTs Toro, uto Kats gomyctut ommbky, coctasisietr 60%, a
BEPOSITHOCTH oHOKK Y AHU cocTaisieT 40%. HaiiTu BeposTHOCTB TOTO, YTO 00€ ACBOYKH HAIUIIYT
JOUKTaHT 0e3 OMHOOK.

1) 0,25 2)0,4 3) 0,48 4) 0,2
7. 3aBox BeITycKaeT 15% npoayKuuu BEICIIETO copTa, 25% - mepBoro copta, 40% - BToporo copta, a Bce

octaibHOe — Opak. HaifTu BeposATHOCTE TOTO, 4TO BBEIOpaHHOE M3ZENHe HEe OyAeT OpaKOBaHHBIM.
1) 0,8 2) 0,1 3) 0,015 4) 0,35

Bapuanr 4
1. CkoJbKHMH CIIOCOOAMHU MOT'YT BCTaTh B O4YepPE/Ib B OMIIETHYIO Kaccy 5 4enoBek?
1) 5 2) 120 3) 25 4) 100
2. CKoBKUMHU c1rtocobamMu U3 25 yUeHHKOB Kilacca MOJKHO BBIOPATh YEThIPEX JUISl yHacTHs B IPAa3IHUYHOM

KOHILepTe?
1) 12650 2) 100 3) 75 4)10000
3. CKOIIbKO CyIIECTBYET TPEX3HAUHBIX YKcel, Bce HU(pbl. KOTOPBIX HEUeTHBIE U pa3IHYHEIE.
1) 120 2) 30 3) 50 4) 60
(n+1)!
4. YpocTHuTe BbIpaXKeHUE:! (n-2)!
n+1
1) 05 2) n-2 3 nn Ayn’-1
5. KakoBa BeposITHOCTB, YTO peOeHOK poauTcs 7 yucia?
7 7 7 7
1) 30 2) 12 3) 31 4) 365

6. Kaxxmprit 3 Tpex CTPEIKOB CTPEIISIET B MUIIICHB TI0 OTHOMY pasy, MIPUYEM TOIaIaHus TEPBOTO CTPEIKa
cocrasisieT 90%, Broporo — 80%, Tperbero — 70%. Haiimute BeposITHOCTD TOTO, YTO BCE TPH CTPETKA
nonagyT B MUIIEHB?

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

7. 3 30 yueHnKoB criopT knacca, 11 3aauMaercs Gyroonom, 6 — Boseiibo1om, 8 — 6erom, a OCTalIbHbIC
MIPBDKKaMU B THHY. KakoBa BepOSITHOCT TOTO, YTO OJWH IMPOU3BOIHFHO BRIOPAHHEIN YIEHUK Kilacca
3aHUMAETCS] UTPOBBIM BHJIOM CIIopTa’?



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

Tect 14 0 TeMe AKCHMOMBI CTepeOMeTPHHU U NMpOcTeHIIne cIeCTBHSA U3 HUX
1 Bapuant
1. IlepBas akcnoma crepeomeTpuu: «KakoBa Obl HU ObljIa MIOCKOCTD, CYHIECTBYIOT TOUKH, ...»
2. CreacTBHE U3 aKCHOM CTepeoMeTpHr: «Uepes mpsaMyro 1 He JeXallyro Ha He TOYKY MOXKHO ...»
3. Onpenenenue mapaieNbHBIX MPSAMBIX: «J{Be MpsiMbIE B IPOCTPAHCTBE HA3ZBIBAIOTCS MapalIeIbHBIMU, €CIIH
S

4. Ilpr3Hak mapaIeIbHOCTH IPSIMBIX B TIPOCTPAHCTBE: «JIBE IpsIMBIC, TapaJlIeIbHBIC TPETheH IPAMOH, ...»
5. Onpenenenue napaieabHbIX IIIOCKOCTEH: «/[Be MIOCKOCTH HA3bIBAIOTCS MapajlIeNbHBIMU, €CITH  ...»
6. CBOHCTBO MapaJuIEIbHBIX IIOCKOCTEN: «OTPE3KH MapalIeNbHBIX TPSAMBIX, 3aKITI0YEHHBIE MEXKTY
MapauIeTbHBIMU TNIOCKOCTSAMHA  ...»
7. CBoiicTBO M300pakeHus Guryp Ha miockocTH: «lIpsMonuHeiHbIe 0Tpe3KH (GUTYpPBI H300paxaroTcs Ha
IDIOCKOCTH YepTexka ...».

2 BapuanTt
1. Bropas akcuoma crepeomerpun: «Eciu 1Be paziandHble INIOCKOCTH UMEIOT OOIIYI0 TOUYKY, TO...»
2. CneAcTBHE U3 aKCUOM cTepeoMeTpun  «Eciu 1Be TOUKU IpsAMOil MpUHA IeKaT MIOCKOCTH, TO ....»
3. OmpeneneHre CKPEeLMBAOLINXCS IPAMBIX: «/IBe IpsMbIE B MPOCTPAHCTBE HA3BIBAIOTCS CKPELIBAIOLIMUCS,
eciu ...»
4. OnpeneneHue mapawieIbHBIX IPSIMON U TUIOCKOCTH: «IIpsiMast U MIIOCKOCTh HAa3BIBAIOTCS MaPaIICIbHBIMU,
ecly  ...»
5. Ilpu3Hak mapajienbHOCTH IutockocTei: «[lmockocT OyayT mapamienbHbIMU JPYT APYTY, €CIH  ...»
6. CBOICTBO MapaienbHbIX MIOCKOCTER: «Ecnu Be nmapamienbHble MIIOCKOCTH MEPECEKAIOTCS TPETHEH, TO
.»
7. CBoiicTBO M300paxkeHus puryp Ha miockoctu: «[lapamienbHbie oTpe3kH GUTYpBI H300paxaroTcs Ha
IUIOCKOCTH YepTexa ...»

Tect 15 no Teme IlepneHAUKYISIPHOCTD NPSIMBIX H IJIOCKOCTEH
1 Bapuanr.

1. OnpeﬂeneHMe NEPNCHAUKYIIAPHBIX ITPAMBIX: ((I[Be IMPAMBIC HAa3bIBAIOTCA IEPIICHANKYJIAPHBIMHA, €CJIN OHU
2. Ilpy3Hak nepneHauKyJIIpHOCTH MPsIMOU U MIockocTu: «Ecnu mpsiMast ...,  TO OHA NEPIEHIUKYJISIPHA
JJAHHOM TIJIOCKOCTH.
3. CBOMCTBO NMEPNEHANKYIAPHBIX MPSIMOM U TiockocTu: «Ecnu iockoeth ... ... ... ,TO OHA
NEePHNEHANKYIISIPHA U APYTOM».
4. Onpenenenue NepreHANKYIApa K IIocKoCcTH: «IleprnenauKyaspoM, OMyIIeHHbIM 13 JaHHOH TOYKH Ha TaHHYIO
IJIOCKOCTb, Ha3bIBAETCS OTPE30K, coequHsomuil ... KoHel 3Toro orpeska, gexxaiuii B I0CKOCTH,
Ha3bIBaeTCSI  ...».
5. Onpenenenue pacCTOSHUS OT TOYKH JI0 TIIOCKOCTH: «PaccTosHMEM OT TOYKH JI0 TNIOCKOCTH Ha3bIBAeTCS
..., ONYIIEHHOT'0 U3 3TOM TOYKH Ha IUIOCKOCTBY.
6. Teopema o Tp€x mepneHANKYIIsApax: ( mpsamas ): «Ecim mpsimast, mpoBei€HHAs Ha TUIOCKOCTH Yepe3 OCHOBAHHE
HaKJIOHHO, ..., TO OHA MEePIEeHIUKYISIPHA HAKIIOHHOW.
7. Onpenenenue MepNeHINKYISIPHBIX IIOCKOCTEH: «/[Be mepecekaromuecs MI0CKOCTH HAa3bIBAIOTCS
NEPNCHAUKYIAPHBIMU, €CIIU TPETHA IIJIOCKOCTD, ..., IEPECCKACT UX I10 MEPICHANKYIIIPHBIM IIPAMBIM)).

2 BapuanTt
[IpusHak nepneHANKYISIpHOCTH NpAMBIX: «Ecnu aBe nepecekatomyecs NpsMbIlE  TO OHHU TOXKE
MEPIEHIUKYIIAPHBI ».



2. Onpenenenne MepHeHINKYISIPHBIX MPsIMOH 1 TutockocTh: «IIpsimast, mepecekaromias mIoCKOCTh, Ha3bIBAETCA
NEePIEHANKYISIPHOIN 3TON MIIOCKOCTH, €CIIM OHAa ..., KOTOpas JEKUT B JAHHOM IJIOCKOCTU U MPOXOJIUT Yepe3
TOYKY MEPECCUCHUS.

3. CBOHCTBO NEPNEHANKYISPHBIX IPSIMOH U TUIOCKOCTH: «/[Be TpsMbIe, ..., TApAJIJICIIBHBD).

4. OnpezeneHre HaKJIOHHOM K TNIOCKOCTH: «HakIoHHOM, TpOBEIEHHOMN U3 TAHHOM TOYKU K TaHHOM ITIOCKOCTH,
Ha3BIBaeTCs JITO00H OTPE30K, ... . Konen orpeska, Jexxammuii B IIIOCKOCTH, HA3bIBAETCA ...  ».

5. OmnpeneneHne pacCTOSHAS OT MPSMOM 10 TapallIeIbHOMN €if TNTOCKOCTH: «PaccTossHreM OT MpsSMO¥ 10
MapajieIbHOM e MITOCKOCTH HA3hIBACTCSA PACCTOSIHUE ...».

6. Teopema o Tpéx nepreHAUKyIsIpax ( oOpatHas ): «Eciu mpsimas Ha TUIOCKOCTH ..., TO OHa
NEePIEHANKYIIIPHA U TPOEKIUN HAKIOHHOW.

7. Ilpu3HaK NepneHIuKYISIPHOCTH IUIOCKOCTEN: «ECau MIOCKOCTh IPOXOIUT Yepe3 NpsMyIo, ... , TO 3TH
IJIOCKOCTH MEPIEHANKYIIIPHBD).

Tect 16 mo Teme BekTopsl B NPOCTPAHCTBE, CJI0KEHHE U BHIYUTAHME BEKTOPOB, YMHOKEHHE BEKTOPa
Ha YU CJI0

Bapuanr 1

1. Kakoe yTBepk/icHIEe HEBEpHOE?
1) JIro6ble 1Ba MPOTHBOIOIOKHO HAIPaBJIEHHBIX BEKTOPA KOJUTMHEAPHBI.
2) JIroOble 1Ba KOJTMHEAPHBIX BEKTOPA COHAIIPABIICHBI.
3) JIroOble nBa paBHBIX BEKTOpa KOJUTMHEAPHBI.

- - - -
2. Hamer Toukm A, B, C, D, K. HsBectHo, dTO BC =k- DK’ AC=17-CD,

— - -

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

1) Bce TOUKH JIe)KAT B OJTHOM IIOCKOCTH;
2) npsimeie BC n DK napannensHsl;
3) Touku A,C u D He nexat Ha OTHOM MPSMOM.
3. Kakoe yTBepxk/ieHIE HEBEpHOE?
1) JIMHBI IPOTHBOIIOJIOKHBIX BEKTOPOB HE MOT'YT OBITH HEPABHBI.
2) Ecnit 1utiHBI BEKTOPOB HEPABHBI, TO U BEKTOPHI HEPABHBI.
3) Ecnu nnuHBI BEKTOPOB paBHBI, TO M BEKTOPHI PAaBHBI.

, AB=k-CD,

OBITh. ..

npuuém Touku A, B u C He nexar Ha ogHod npsimoit. [lpsmeie AC 1 BD He MoryT

1) mapayienbHBIMHE;

2) mepeceKaroIIIMUCS;

3) CKpeIIMBarOIMHCH.

5. ABCA1B1C4 — npasunbHas npusma. AjF = FB1, BiK =KCj.

Kakoe yTBeprxaeHne HeBepHOE?

ArE G
<~



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

Kakoe yTBepkaeHue BepHoe?

AI BI
_ M
C,
F
E
AC-14= B
D ™
C
1) DM ™ EB,
2) FC T4 DM

-

7. ABCDA{B1C1 D1 — napamnenenmnen. AD = .
BI Cl
I
|
M D,
o
A D

) BB+ DC;;
2 D.C,— DC,— D,A+ BB
3 AB,— BC + BA—CG, .

8. BekTopsl AC,—AC-AC, , AA- CB+AB SABJIAIOTCA. . .

1) paBHBIMUY;
2) IPOTHBOIIOJIOKHBIMH;

3) coHampaBICHHBIMU.
— —

9. DABC — Tetpasap. AC =AB-x-CD.

Torma *=...

D



Bapuanrt 2
1. Kakoe yTBepkacHIE BepHOE?
1) JTroOble ABa COHANPABIEHHBIX BEKTOPA KOJUTHHEAPHEI.
2) JIroOble Ba KOJUTHHEAPHBIX BEKTOPA MPOTHBOIOIOKHO HAPABIICHBI.
3) JIroOble 1Ba KOJUTHHEAPHBIX BEKTOpPA PABHBI.
2. Kakoe yTBepkieHue BepHoe?

e @B BN, o ate,

»Eem aTTh b MNc, o atlc,

> > - - - - -
3) CymecTBYIOT BEKTOpHl & by ¢ Takue, uto & u C He KomIMHeapHHI, b u C ne
- -
KOJUITMHEApHBl, a2 & n b KOJIJIMHEAPHBI.
3. Kakoe yTBepxieHIe HeBepHOe?
1) Ecnu nnuHBI BEKTOPOB paBHBIL, TO M BEKTOPHI PAaBHBI.
2) Ecnu BeKTOpHI paBHBI, TO UX JITUHBI PaBHEI.

3) AnuHBI IPOTUBOIOJIOKHBIX BEKTOPOB PaBHHBI.

- -
4, AB =k-CD, npuuéM Touku 4, B u C He aexar Ha ofHoil npsmoi. [Ipsmeie AC n BDsBusiorcs
napasulesIbHBIMHU, €CIIN. ..
Dk=1;
2) k=-1,
3)k=3.

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

1)
2 IFBI=|ECI.
3 FBIEC.

6. FABCD — npaBunbHas nupaMua. ACMBD =0, FE = EC, EN =NC, OP = PD.
Kakoe yTBepkieHue BepHoe?

1) AF T OE.
2 OE TV NP.

3) NPT AF.



7.ABCA{B{Cq —mpusma. CA=_

AI C,

B
1) AA +AB +BC;

2 AA —AB-BC;;

5 AA —CA+BB,.

- —

- R . N
8. BekTopsl — MN + MK —AK | DC -DA-NC

ABILSIFOTCA. . .
1) TPOTHBOIIOIOKHBIMI;

2) paBHBIMU;

3) coHarpaBIIEHHBIMU.

9. DABC — tetpasp.

— - — —

CD=x-DB-AC

D

) BA 5 AB; 4 BC.

Tect 17 mo Teme CkajisipHOe NPON3BeieHHE BEKTOPOB

Bapmuanr 1
- = - -
1. & b <0. Torzxa yroi Mexy BeKTopami & u b
1) ocTpsrit;
2) Tyrmoii;
3) npamoii.

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

D

B

1y £ (AB; DC) = 90°;



) / (BD: CD) = 60°;

| Z(AD; BA) = 60°.
3. Kakoe yTBepxieHue BepHoe?

7

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

— — - > - " —
3) |al-|b|=ab -cos (a, b).
- -
4. CxasipHO€ IPOU3BECHHE BEKTOPOB a {a’l; A a3} u b {bl; b, ; b3}paBH0...
1) ajagag + b1b2b3,
2) albl + a2b2 + a3b3;
3) a1b2b3 + b132b3 + b1b23.3

Bapuanr 2
-> - — -
1. & b > 0. Torna yrosn Mexxay BEKTOpaMu a y b
1) ocTpsrit;
2) Tymioii;
3) npsamoil.

Z AAC = 2 AAB

2. ABCA151C1 — Ipu3Ma, "AB=BC=AC= AAl. Torna BepHo, 9TO...

;) Z(CB,, CB) =90°;
5y £ (AA, CB) =90%

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

R > o ab
cos (a, b) = |a| lbl. cos (a, b)=——-—-.
1) ab 2) |a||b|
sm(a b)—a—b.
lal-|b]

3)



- -
4. CxansipHOE MPOM3BEICHUE BEKTOPOB m {ml; My, m3} g N {nl; Ny n3} paBHo. ..
1) mqnq + myny + mgng;
2) (ng —mg)? + (ny — mp)? + (ng - mg)?,
3) mymomg + Nqnon3.

Tect 18

ananue 1. 3nauenue Boipaxenus 1037185 paBHO

a) 100 0) 50 B) 200 r) 30
3aganue 2. IlepBoobpasnas ¢pymkuum f(X) = 10x* + X, rpaduk KOTOpOM MPOXOAUT 4epe3 TouKy (2; 6),
paBHa

a) 5x° + x2 — 2 6)2x5+§—32 B) 2x° + X% — 48 r)2x5+§—60
3amanue 3. Ecnu log s X =2, T0 X paBen:

a) ¢ 6)-5 B) 25 s
3ananue 4. PemenneM nokasarenbHoro ypapaenus 3,47° = 1gpnsercs 4ucio

a) 6) 1,4 B) 2 )0
3ananue 5. 3HaueHKE NPOM3BONHON PyHKimm f(X) = €~ i B Touke Xo = 50 paBHO

a) —0,2 0)0,3 B) —0,1r) 0,4

3ajanue 6. PemennemM HppaloHAIbHONO YPaBHEHHAY 2X — 1 - X + 2 = 0 sBJISeTCS YHCIIo
a)5 0)7 B) 1 r)3

arcsin(—%)—arctgl

3aganue 7. 3HAYCHHE BHIPAKCHHUS — g) paBHoO:

2) = 6)— 4,5 B) -5,5 r) -0,5

3aganue 8. Pemennem HepaBeHCTBa 10gg,(3x — 1) > logg »(3 — X)sBiseTCs MPOMEKYTOK:

2) 5;3) 6)G; 1) B) (153) r) (-0;3) U (1;+00)

3aganue 9. Haiiaure roiomaas MOTHOM MOBEPXHOCTH TeJla, TOTyYEHHOTO TIPH BpaIICHUH
MPSMOYTOIILHOTO ~ TPEYTOJIbHUKA C KaTeTaMu 3 ¢M B 4 CM BOKPYT OOJIBIIIEr0 KaTeTa.

a) 36m 0) 30m B) 241 r) 40m

3ananue 10. 3nauenue Bepakenns 9° - 81%5 - (0,5)72 pasHo:

a) 14 6) 36 5) 28 r) 18
Bapmuanr 2

3amanue 1. 3HaYeHHE BHIPAKEHHS 52+logs 4 paBHO
a) 100 6) 50 B) 200 r) 30

3amanue 2. IlepooGpasnas pynxuuu f(X) = 6x + 3x%, rpaduk KOTOPOii IIPOXOIUT
yepe3 TOuKy (1; -8) paBHa
a)6x? +3x3 —2  6)3x°+x%9 B) 12 + 6x r) 3x2+ x3- 12

3ananue 3. Ecnu log:ix = -1, To X paBeH:
5

a) 25 6) 5 B) -5 r) 1%
3ananue 4. PenienreM nokasarebHOro ypasaenus 2,71 = 1apsercs uncio
a) 1,7 6)0 B) 6 r <

X
3aganue S3HaueHue npousBogHor QpyHkumu f(X) =e®"4 BTOUKE X0 = 8 paBHO



2) 12 6)— 0,5 B) 271) -

3ananue 6. PemeHneM HPPaIOHATBHOIO ypaBHEHHIX — VX — 1 - 3 = () sBIISETCS YHCIO
a)4 0)3 B) 5 r)2
arcsin(—?)— arctgy3

3aganue 7. 3HaYCHWE BHIPAKCHUS: NG paBHO:
arccos(—7)
2) = 6)- B) -7 3
Bananue 8. Kopenb ypasuenus 2***—2¥= 120 pasen:
a) 8 0)3 B) 2 r) 10

3ananue 9. Haiinure 00beM Tena, Moy4eHHOT0 BpallleHUEeM IIPSIMOYTOJIbHUKA CO CTOPOHaMU 4 ¢M U 6 cM
BOKPYT MPSMOIA, TIPOXOSIIEH depe3 CepeIlnHbI er0 OOBIIIX CTOPOH.

a) 12m 0) 421 B) 241 r) 361
3 2 3
3aganue 10. 3HaueHue Beipaxkenust 9z + 273 - (%)_Z paBHo:
a) 14 0) 36 B) 28 r)18
Bapuanr 3

3ananue 1. 3HaueHue BeIpaxkenus log, log; 81 pasHO
a)4 0)2 B) 9 r)6
3aganue 2. Ilepsoobpasnas Gpynkuuu f(X) = 3x% — 5, rpaduk KoTOpoii MpoxoauT dYepes Touky (2;10)

paBHa
a) x®-5x + 10 0) 6x2-5 B) 6x2—5x +7 r) x®-5x+ 12
3ananwue 3. Ecnu logi X = -2, To X paBeH:

6
a)- 6 0) - 36 B) 36 r)6
3aganue 4. Pemennem nokaszarensHoro ypapaenns 1,4%° = 1apnsercs uncno
) = 6) 1 B) < r) 0

3aianue 5. 3HaueHue npou3BogHoN GyHkimu f(X) = eg *1 B Touke xo =—3 paBHO
2) 3005 - 31 -
473 3 4
3anmanue 6. Pemennem nppannoHaabHOTO ypaBHEHUSV4X — 3 = 6 — X sSIBISICTCS YHCIIO
a) 13 0) 2 B) 1 r)3

. 2 1
arcsm(—%)—arccos(—g)

3ananue 7. 3Ha4YCHHE BBIPAKECHHS PaBHO:

1
arctg
2) = 6)— 4,5 B) -5,5 3,5

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

1 3
a) " 0) s B) 2 r)-5
3ananue 9. Haiimute 00beM Tema, MOydeHHOTO BpalleHHeM MPSIMOYTOJIbHUKA CO CTOPOHAMHU 6 CM | § cM
BOKPYT NPSIMOH, MIPOXOAAIICH Yepe3 CepeInHbI €r0 MEHBIINX CTOPOH.
a) 72m 0) 42 B) 241 r) 36T
3ananue 10. 3nauenue Bepakenns 25%° + (0,25)7%>- 81%7>pasHno:
a) 14 6) 100 B) 36 r) 18



IIpakTHYeckne 3a1aHuA:

1 cemecTp

Tema /leiicTBUSI Hal BLIPAKEHUSIMH, COAEPKAINMMU CTENEHH U KOPHU

B) log, 7 — log, 63 +log, 36.

Ne 1.
Bapwmanr 1 Bapwuanr 2 Bapwuanr 3 Bapwuanr 4 Bapwuanr 5
153212 123152 10362 243202 143424
a) 352-34 a) 302-24 152:24 a) 30445 124.75
38.510 15 48.38 12 3*6° 18 39825 12 78.5% 6
1511 32 TS T O 1= TG
a) ¥125a°h%5 | a) ¥32a102%5 | a) %/625x12y8 a) 3/64x12y® a) ¥125ah15
4|81t16 3| a® 3[27a3 31 4 [256x%
0) |Tey NP ©) y1(z 0) \/E'als e 0 7
-2 -2 -2 _3 _2 -1
a) (6475 + a) (2775 + a) (12575 + a)(3275+875)- a) (12575 +
2 3 2 -2 2
-2\ (8\73 3\ (4\72 -1\ (216\73 1 -2\ (8\73
32%) () *| 81)(5) © | 6257)(555) () 32%) - (35)
243y 23VF | 525y 53VE 33V2 y 3273 625 u 63V2 427 gy 4376
1 3 1 3 3 7 3 3 4 3 5 1 1 5 3 3 2 7 3 3
azbsasbh 2 azb3a sb 2 asbzaeb s asbza z2b 2 asbsza 10bs
Tema [IpeoOpazoBaHue cTeNeHHBIX H MOKA3aTeJILHBIX BbIPA:KEHHUI
Ne2.
Bapmuanr 1 Bapmuanr 2 Bapuanr 3 Bapuanr 4 Bapuanr 5
a) 23V7-1, a) 31+2vV2 a) 72V3-2 , a) 252V8+3 54-+4\/§; a) gV3-1,
81—\/7; 92+\/§; 491—\/5, 6) (1/27 — ,/48) . \/§ 34-—2\/5;
0) (V50 — 0) (V20 —+v45)- | 6) (V48 —+27)- 6) (V8 —
V72) -8 V5 V7 V50) -2
a)(4a)3:a - a.6 a)(9¢)3:¢” - C:3 2)(4b)2: b6 - b o a)(3c)?%:c*-
npu a = 128; npu ¢ = 81; putb = 64 a)(2d)>:d°-d c?
_ _ npu b = 64, . ,
5) x14'5;x; 5,3 5) },17,61_3,3 5,3 pn 595 161 npud = 16; npuc = 9;
x7 y10, ——— 1pH 5 y7:15.9,2,56 _ x569.53
npu x=4 y=5 xs . ) —sm - pH Y= 6o IpH
X:
x=10
vVb-4 ) m++6 Vx-3 Vx+5 7+Vx
a) b-16 a 6—m a) x=9 a) x—25 a) 49—x
Tema IIpeoOpa3oBanue JorapupMuyeckux BbIpakeHHit
Ne 3
Bapwuanr 1 ‘ Bapmuanr 2
3ananue 1. BeraucinuTe, UCTIONB3Ys CBOMCTBA JIOTapU(PMOB:
a)log25-+1og2§; 6) logs 2 — logs 54; a) logs 175 — logs 7; 6) logs 7 +
log, %; B) log; 32 —

log, 64 +log, 14.

0) log;,5,1

3ananue 2. Beipa3uts aHHBIH Torapu(M Yepe3 HATypalIbHbIA U BEIYUCIUTH ¢ TOYHOCTH 710 0,01:

a)

log, 27;

6) log, 413

|

a) log; 18;

3amanue 3. Beruncanre




2logg 3 4+ 10gp3 2, loge 64 lg14-1g7 | logg 625,
)log0,3 6—logpz 12’ ) loge 128’ B) a) 1g0.5+31g 4’ ) logg 125’
log3 135  logs 5 B) log, 56  log, 24
logis3  logaps 3 logzg2  logzzs 2

3amanue 4. Pemmte ypaBHEeHHE:

1 1 1 1
logz x = log3 6 + Elog3 4 — glogé 64 log; x = 2log, 2 + Elog7 81 — §10g7 8

Bapwuanr 3 ‘ Bapwanr 4

3aganue 1. BeraucnnTh, UCTIONB3YsI CBOMCTBA JIOTapU(PMOB:

a) log, 8 + log, 32; ©0) logy/, 100 — log, /; 25; a) log, 11 — log, 44; 0) log.53 +

8) log, 36 + log, %—logz 35, logi55; B) logs22 —logs 11 +logs12,5.
3aganue 2. Beipa3uTh MaHHEIH TorapudM depe3 NeCITUIHBIA U BEIYHCIATE ¢ TOYHOCTH 10 0,01:
a) log, 14; 6) log; 51,8 | a) log 16; 6) loggg 12,4
3amanue 3. Beruncoute
)lzgl 3; -&?gl ’j ; ) lloogg3312255; B) a) lt)ogi44-35 +1 (2) lg:gZSS; 6) lfog;923166;
log, 192 log; 24

log, 28  log, 24

log;, 2 logoe 2 logi124  loguss 4

3ananue 4. Pemurte ypaBHeHHE:

1 1 1 1
logs x = 2logs 3 + Elogs 49 — §log5 27 logg x = logg 5 + Elogg 121 — §log8 125

Bapuanr 5 ‘ Bapuanr 6

3aganue 1. BeraucinTh, UCTIONB3YsI CBOMCTBA JIOTapU(PMOB:

a) logs 2 + logz 13,5; 0) logy/5 6 — logy/5 750; a) log, 12 — log, 192; 0) Ig25 +
B) log, 36 — log, 5 +log, g. 1g40; B) logs 6 + log; 18 —log; 4.
3ananue 2. Beipa3uTh TaHHBIHN JIOTapu(M depe3 JeCITUIHBINA U BBIYUCIUTH ¢ TOYHOCTH 110 0,01:
a) log; 21; 0) log;, 1,3 ‘ a) logs 15; 0) logg 12 10,4
3amanue 3. Beruncnure
logs 0,5+logs 18, logs 343, 3log; 4 2—logy 4 24, log, 243,
) 2logs 2—-logs 12° ) logs 49’ log; 4 3+2log, 9 ’ )

log;9 '
) log3 576  logs 64

log7, 3 logz16 3

logz21  logz7
loge33  logigy 3

3ananue 4. Pemnte ypaBHeHUe:

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

1 1
loge x = logg 3 + Elog6 81— glogG 343

Tema Tpuronomerpudeckne Gpopmyabl
Ne 4
Bapmuanr 1

. 5. 3
1. Jaso: sina, = - A< a< 21,

o T
Haittu: cosa; cos 2a; cos(o - 5);
2. YIIPOCTHUTH BBIpaXKEeHHE:
) 1-cos 28
sin 2 ’

2 ; 2
cos 6 X —sin 6 X
0) ;

sin21x-sin3x !

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




r) cos(m — @) "ctg (g + a) ;

1. laHo: cosa = i—j; 537r< a < 2m;
Haiiu: sina; cos 20; cos(o - =);
2. YIPOCTHUTh BEIpaXKCHHE:
a) ctg (2m — @) *cos (g —a);

sin  7x-sin 3x

6)

\Cos 2 4x —sin 24x
B) )

r)

cos 7x +cos 3x’

2 sin 4x'cos 4 x
cos 2fB-1
2cos 2B !

4 3
1. laHo: cosa = _E; < a< P
Haiitu: sing; sin 2a; cos(a. - g);

2. YIIpOCTHUTH BhIpaXKeHHe:

a) 2cos (;311 —a) ‘cos (M + a);

6) cos 210 © -sin 2 10 °
sin5° cos 159 tcos50 sin150 ’
sin  10x-sin 6x
B——;
cos 10x—cos 6x
r 1-cos 2«
2cos 2a’

r.z
25" 2
Haiitu: tgos; sin 2a; cos(o. - %);

1. laHo: sino = <a<m,

2. YIIpOCTHUTh BhIpaXKeHHE:

2 sin 5x'cos 5 X

a) - -
cos 7x'cos 3x-sin7x'sin  3x
cos 7x +cos 3x
) eos =
cos 5x
. 3
B)sin (g + a) ‘ctg (g +a);
1-cos 20
F) sin 28 ’

Haiiru: tga; sin - 2a; cos(o. - %);

2. YIpOCTHUTH BBIpaXKEHHE:

2 sin 3x'cos 3x

a)
0)
sin 8x—sin 4x
B—
COS 8x—cCos 4x

l-cos 2a

sin 4x'cos 2x+ cos4x sin 2x
T T
tgg‘l' th
T T
1—tg€ tg 12

r)

2cos o’

Bapwuanr 3

Bapuanr 4

Bapuanr 5

Bapuanr 6



Tema TpuronoMerpuiecKux ypaBHeHHIi 1 HEPABEHCTB

Pemure ypaBHeHU:

1.sin?x — 6sinx+5=0
2.3cosx + 2 sin®>x =0

3. V/3'sinx = - cosx

4. 2 sin?X — sinx- cosx = C0s?X

5.cos(G—3) -1=0

Pemnre ypaBHeHus:
1.sin? +sinx-2=0
2.3cos?x -sinx -1=0
3. sinx -cosx =0

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

Pemnre ypaBHeHuUs:

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

4. 1+7cos’ = 3sin2x

5. sin(z—g) -1=0

Pemure ypaBHeHus:

1. sin? + 3sinx -4 =0
2.4 sin?x — cosx — 1 =0
3. 2sinx + cosx =0

4. 3 +sin2x = 4 sin?x

5.c05(3x — =) +1=0
5

Pemmre ypaBHeHUs:
1. cos®>x —2cosx -3 =0
2.6c0s%x -5sinx +5=0

3. 5sinx -3cosx =0

4. 3sin2x + sin® + 5sinx: cosx = 0 4. tg(3x + §)<—

5. sin(g + g) +1=0

Ne §
Bapmuanr 1.

Bapmuanr 2

Bapuanr 3

Bapuanr 4

Bapuanr 5

1

V3

Pemnte HEpaBeHCTBa:

1. sinx<%
2.2c0sXx— V3 <0
3.sinX> 2
3 2

1

TT
4. tg(2x - §)<ﬁ

Pemure HEpaBeHcTBa:
. 1
1. sinx<— 2
2.2sinx+ V3 =0
3
3.cos¥< 2
4 2

4.tg(4x - > -1

Pemnte HepaBeHcTBa:
. 1
1. sinx>— 2
2.2sinx + V2 =0
1
3.cos 3x < >

4.19( - DH>V3

Pemure HEPABCHCTBA:

. 3
1. smx>§

2.2c0sX—-1=>0
3.sin2x > -\/;
X TT.
4, tg(g + §)< 1

Pemute HCPaBCHCTBA:

. 3
1. smx<—§

2.2c0s+ 1=>0

K

3. cos> >
2 2



Pemmre ypaBHeHUS:

N =

0 N N L B~ W

Bapwuanr 6

Pemure HCPaBCHCTBA:

. C0S$?°X —3cosx -4 =0 1. sinx>g

.2c0s2X -sinx +1=0 2.2c08X - V2 =0
cosx = sinx 3. sing < %
C0S2X + COS?X + sinx- cosx = 0 4. tg(4x + 2)>- V3

: \/2_—251n(5x—3n—6) =0

2 cemecTp
Tema IIpou3BoaHas u e€ NpUMeHEHUE
Ne 6
Bapuanr 1

. Haiitu kopens ypaBuenus Y’ (x) = 0 npu y(X) = 63x% - 9x + 3
. 8

. Beraucnuthb 3HaueHne nponsBoaHoi ¢pyukimu f(X) = - X+ 4/x mpux =1
o 241

. Beraucnuthb 3HaueHue nponsBoaHoi pyHkiuuf(X) = ZX+3 npu x =-1

. Beramcnuts f'(0), ecim f(X) = (2x + 5) (x2 - 1)
. Beramcnuts f'(1), ecim f(X) = (3x — 1)°

. Berauciuts f'(0), ecmm f(X) =v6x + 1

. Beraucnuts f '(ZE), eciu f(X) = cos 4x - %sinx

. Beruncauts 3Havenue npoussoanoi Gyrkuuu f(X) = 3 —sin®>  npu x =x
Bapmuanr 2

1. Haiitn kopens ypasaenus Y'(x) = 0 mpu Y(X) = 17x% —34x + 1

[\

0 N N L B~ W

00 9 N Lt AW

. 3
. Beraucnuthb 3HaueHne nponsBoHoi ¢pynkimu f(X) = < 19x8 +2¢/x mpux=1

2x%+ 1
4x+3

. Berauciiuthb 3HaueHne nponsBoaHoi pyukipuf(x) =

. Beraucauts f'(0), ecim f(X) = (2x +7) * (x> + 3)
. Beraucnuts f'(1), ecnu f(x) = (2x — 1)*
. Berauciuts f'(0), eciu f(X) =vV1 — 2x?

. 1
. Beraucnuts f (), ecnm f(X) = Sin2x - 5COSX

mpu x = -1

. Berauciute 3Hauenune npoussoaHoi pyukuum f(X) = 25 — cos?X  mpu x =§

Bapuanr 3

. Haiitu xopenb ypasuenus  Y'(x) = 0 npu y(X) = 23> — 46X + 1
. BoiumciuTs 3Hauenue npousBoaHoi Gpynkmuu f(X) = 19x°8 - 10v/x + % mpu x = 1
. Berauciiuthb 3HaueHne nponsBoaHo# pyukipuf(x) = ;X ;2 npu x = -1

. Berauciuts f'(2), ecmm f(X) = (2x - 1) - (6x - 5)
. Beramcamrs (1), ecom f(x) = (11x — 10)7
. Beraucnuts f'(1), ecm f(X) =vV6x — 5

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

. Berauciute 3Hauenne npoussoanoi pyrkuum f(X) = 9 — cos?X npu x :;

Bapmuanr 4

. Haiitu kopens ypaBaenus Y'(x) = 0 npu y(X) = 18x% — 9X + 2

. 2
. Beraucnuthb 3HaueHne nponsBoHoi ¢pyukimu f(X) = -t 6vx-17x°  mpux=1



5x+9
1-x2

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

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

. Beranciurs f'(2), ecim f(X) =V5x — 6

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

npu x = 2

0 9 N B~ W

. Berumciuts 3nauenue npoussoanoi gynkuuu f(X) = sin?x - 13 npwm x :22

Bapuanr 5
. Haiitu xopenb ypasuenus Y'(x) = 0 npu y(X) = 42> — 12X + 3

[\

. 2
. Beraucnuthb 3Hauenne nponsBoaHoi ¢pynkimu f(X) = < 5X% + 6+/x mpu x = 1

3x%-1
> TIpH X = -1

. Berauciuthb 3HaueHne nponsBoaHoi pyukiuuf(x) = —y

. Beramcnuts f'(0), ecim f(X) = (7x + 4)- (3x* - 1)
. Beramcnuts f'(1), ecnm f(X) = (2x — 1)°
. Berauciuts f'(0), ecmm f(X) =vV7x+ 9

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

0 9 N LD B~ W

. Beraucnute 3Hauenue npoussoaHoi pynkuun f(X) =4 + sin®>  mpu x = 21

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

N

. 5
. Beraucnuthb 3HaueHne npousBoaHoi ¢pynkimu f(X) = < 21x°+10vx mpux=1

3x%- 2
mpu x =-1
4x+3

. Berauciiuthb 3HaueHne nponsBoaHo# ¢pyukiuuf(x) =

. Beramcnuts f'(0), ecim f(X) = (6x + 5) - (4x% + 3)
. Beraucnuts f'(1), ecnm f(X) = (2x + 1)®

. Berauciuts f'(0), eciu f(X) =V16 — 3x?

. .31
. Beraucnuts f '(r), ecnm f(X) = ZSInEX - 3C0sX

e BN BN Y

. Beraucnuts 3Hauenune npoussoanoi pyrkuuum f(X) = 2 +€0s?X  1pm x 223

Tema IIpuMeHeHne IPOU3BOIHOM
Ne 7

Bapwuanr 1.
1. UccnenoBath ¢ MOMOIIBIO TPOU3BOIHON M OCTPOUTH rpauK HyHKIIUH:
f(x)=x3-3x-1
2. Hanmmure ypaBHEeHHE KacaTenbHOW K Tpaduky QyHKIMH
f(x) = 2x? — 6x + 1 B Touke ¢ aberuccoit xo = -1
3. Haiigure HanbGoupliee 1 HaMMEHbIIee 3HAYCHUS QYHKIHN
f(x) = x* - 2x?> mHa npomexytke [-1;2]
4. MatepuasibHast TOYKa JIBIKETCS 110 3aKony S(t) = %. Haitnute e€ ckopocTh B MOMEHT BpeMeHH t = 2C.

Bapmuanr 2.
1. UccnenoBath ¢ MOMOIIBIO TPOU3BOTHON M TOCTPOUTH rpaduK HYHKITUH:

3
f(x)=x3— EXZ
2. Hanmmimre ypaBHEHUE KacaTelbHOU K rpaduKy QyHKIMH
f(x) = 6x2 — 4x + 3 B Touke ¢ abcuccoit xo = -1
3. Haiijiure HanGosbliee ¥ HAUMEHbIIEE 3HAYEHHUS (DYHKIUK
f(x) = x* +4x> ma npomexytke [-2;1]

3t+2 . N
4. MatepuanbHas TOYKa JIBIKETCS 110 3aKoHy S(t) = P Haiinute e€ ckopocTs B MOMEHT Bpemenu t = 5cC.



Bapwuanr 3.
1. UccaenoBaTh ¢ HOMOLIBIO TPOU3BOJHON M OCTPOUTH rpaduKu PyHKIHH:
f(x) = 4x3 + 6x2
2. Hanmmmre ypaBHEHHE KacaTelnbHOH K rpaduky GyHKIMN
f(X) = 5x? + 2x - 3B Touke ¢ abcIUcCcoii Xo = -2
3. Haiinure HanbomnpIiee ¥ HANMEHBIIIEe 3HAYCHNUS () YHKITIH

f(x) = x® — 27x Ha npomexyTke [-2;4]
3t—2

i1 Haiinute e€ ckopocTs B MOMEHT Bpemenu t = 3cC.

4. MatepuanbHas TOUKa JIBIKETCS 110 3aKoHy S(t) =

Bapwuasnr 4.
1. UccaenoBaTh ¢ OMOLIBIO TPOU3BOJHON M OCTPOUTH rpaduKu PyHKIHU:
f(x) =-x*+3x+1
2. Harmmmnre ypaBHeHHE KacaTellbHOU K TpadKy GyHKIIHA
f(X) = 4x? — 3x + 2 B TOuKe ¢ abcuuccoii Xo = -2
3. Haiinure HanbompIiee M HANMEHBIIIEe 3HAYCHNUS () YHKITHH
f(x) = -x®+3x +2 na npomexytke [1;3]

_ 2—4t . . —
4. MatepuanbHas TOUKa JIBIKETCS 10 3aKony S(t) = e Haiinute e€ ckopocTh B MOMEHT BpeMeHH t = 4cC.

Bapuanr 5.
1. UccnenoBaTh ¢ MOMOIIIBIO MPOU3BOTHON U MIOCTPOUTH TpaduKu ()yHKIIVH:
f(x) = - 4x3+ 3x
2. Harmummre ypaBHeHHE KacaTellbHOU K TpaduKy GyHKIIHA
f(x) = 7x% + x — 9 B Touke ¢ abcuuccoii Xo = 2
3. Haiinure HanOomnpIiee 1 HANMEHBIIIEe 3HAYCHNS () YHKITHH
f(x) = x3 - 3x - 6 na mpomexyTke [-2;0]

_ 2t-3 . . —
4. MatepuanbHas TOUKa JIBIKETCS 110 3aKoHy S(t) = pT ey Haiinute e€ ckopocTh B MOMEHT BpeMeHH t = 2C.
Bapuanr 6.

1. MccnenoBaTh ¢ MOMOIIBIO IPOM3BOHOM U OCTPOUTH rpaduKu (QyHKIINN:
f(x) =-4x3+ 12x

2. Hanmmire ypaBHEHHE KacaTelbHON K rpaduKy QyHKIHH

f(X) = 8x*> — 3x + 1 B TOUKE ¢ abcuUCCO Xo = 2

3. Haiigure HanbGouibliee 1 HaMMEHbIIee 3HAYCHUS QYHKIHN

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

_ 3-4t . . —
4. MatepuanbHasi TOUKa JIBIKETCS 110 3aKoHy S(t) = E Haiigure e€ ckopocTs B MOMEHT BpemeHH t = 4cC.

Tema IlepBooOpa3Hasi u e€é npuMeHeHUe
Ne 8

Bapuanr 1.
Haiiaure Bce nmepBooOpasubie st pynkimn f(X)
a) f(x) = x* +3x°+5
_1 1
6) f(x) = X5 * cos?x
B)f(X) = (4 - 3x)’
Haiigure nepooOpa3sHyto uist 3anannoi Gpynkuuu f(X), rpadguk KoTopoil TpoXomuT dyepe3 Touky M:
a) f(x) = 6x — 7; M(-2; 11)
0) f(x) = 2sinx; M(0; 2)
1
B) f(x) = 5, M(3; 1)

Brraucnute ruomans GUrypsl, orpaHI4eHHON JTIMHHSIMU:

a)y:x2+3x1/1 y=0



6)y=6x—x2 u y=x+4

Bapwuanr 2.
Haiigure Bce nepBooOpasublie s pynkuun f(X)
a) f(x) =x3-3x*+x -1
6)f0) = % - 5

x6  sin2x
B)f(X) = (6x - 1)°
Haﬁ)mTe HCpBOO6p33Hy10 IJIA 3aﬂaHHOI>'I q)yHKI_II/II/I f(X), Fpa(bI/IK KOTOpOﬁ MMpOXOOUT YE€PE3 TOUKY M:
a) f(x) = 4x + 7; M(-1; -2)

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

B) f(X) = =5 M(2; 1)
Beraucnute miomans GUrypsl, OorpaHHYeHHON JTMHUSIMU:
a) y:x2-4x+31/1 y=0
0) y=4—x2H y=x+2

Bapuanr 3.
Haiigure Bce nepBooOpasubie s Gynkiun f(X)
a) f(x) =x*+3x2-4x + 5
1 2
6) f(x) = X7 * cos2x
B)f(x) = (3 4x) *
Haiiaure nepBooOpasuyto s 3amannoi Gpyukuuu f(X), rpaduk KoTopoit mpoxoauT yepes Touky M:
a) f(x) = 2x — 3; M(-2; 5)
6) f(x) = 4cosx; M( g; -4)

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

Brruucnute mnomans GUrypsl, orpaHu4eHHON JIMHUAMU:

a)y=8x—4x2 n y=0
0) y=x21/1y=4x—3

Bapuasnr 4.
Haiiaute Bce nmepBooGpasubie mst Gyrkiuu f(X)
a) f(x) =7-6x-x°+8x’
_ 1 3
6) f(X) T x°  sinZx
B)f(X) = (5x +4)°
Haiinure nepBooOpasuyto st 3anannoi pyHkuuu f(X), rpaduk KOTOpoit MpoXoauT Yepe3 Touky M:
a) f(x) = 6x — 1; M(-2; 10)
6) f(x) = 3cosx; M(g; 3,5)
1
B) f(X) = =) M(2; =7)

Brruucnute mnomans GUrypsl, orpaHu4eHHON JTMHUAMU:

a) y=X2- 6x+5u y=0
0) y=x2+1Hy=3-x

Bapuanr 5.
Haiigure Bce nepBooOpasubie s pynkuun f(X)
a) f(x) =x"+4x3-12x + 1
6) 1) = oo

x8 cos2x




B)f(X) = (1 - 9x)’
Haiigure nepBooOpa3sHyto s 3anannoi Gpynkuuu f(X), rpaduk KoTopoit mpoxoauT 4epes Touky M:
a) f(x) = 5x — 6; M(-1; 3)
6) f(x) = 2cosx; M( ; -10)
B) f(X) = =5 M(3;—1)
Breraucnure Iiomaab (I)I/Il"ypbl, OFpaHH‘IeHHOﬁ JIMHUAMMU
a)y:4x-2x2 n y=0
0) y=x21/1y=—3x

Bapwuasr 6.
Haiigure Bce nepBooOpasubie 1 pynkuun f(X)
a) f(x) =5 - 2x — x>+ 10x°
_ 1 7
0)1) = 3 - G
B)f(X) = (8x + 3)5
Haiigure nepooOpa3sHyto s 3anannoi Gpynkuuu f(X), rpaduk KoTopoit mpoxoauT yepes Touky M:
a) f(x) = 4x — 3; M(-2; 11)
6) f(X) = 5cosx; M(%;9,5)
1
B) f(X) = =i M(4; -9)
BeramcnuTe mitormans GUrypsl, OrpaHHYeHHON JTMHUSMU:
a) y=—3x2+ 6x mu y=0
0) y=x2+2Hy=6

Tema Iloka3zaTenbHbIC ypAaBHEHHUS

Ne 9
Bapmuanr 1
CBoiicTBa nokaszaTeabHOH QyHKIHM.

1.ama" =a™" 6. a° =1

a" _ 1
2._n=amn 7_—n:a_n

a a

myn _ _.m a, _, b..,
3.@")" =a 8.()" =(2)

b a

4. a"b" =(@@b)"9.¥a" =an
n 1
a a =

5. —=(-)"10. Ya=ar
b" (b)

PemuTh nokasarenbHblEe ypaBHEHNS:

1).5% =125 2. (%)* =4
3. (2)=6 4).9% =27

36
5). \/5* =25 6).13" " =1
7).2-8" =16 8). 7% =497 . 343
9). 2" 0 =g 10). 11°=3/121
11). 2 252162 12). 47 +22°-80=0

13). 2:3°%%-5:3 7% = 1443 14)3 - 45+2 -9 =5 - (¥



x% —14x + 48
—>O

1).
) x+7

3) 0,7 3x+1 < (1§)x—ll

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

am
2. a—n=a

3.@")" =a™

Pemuts HepaBeHCTBa:

2).0,6“‘>2Z
9

x? 8
4).3" >9

Bapwmanr 2
CBoiicTBa mokazaTeabHOH (QyHKIHU.

6.a’ =1

-n

7. L_a
a"

8.3 - (g)”

4.2"b" =(ab)"9. Va™ =a"

n 1

a a =

5. —=(—)"10.Ya =a"
o (b)

1). 10" = 1000
1
3). (2) =9
) (3)
5. V3" = —
27
7).3727=9

9) 5x2+x—20 -1

11) 0,5x2+x—2.5=\/§
13). 10" + 10" *=0,11

Cx=29G-9)

1
) 4x -5

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

1‘aman =am+n
a" o
2. a—n— a

3.@m)" =a™

Pernte mokasarenbHbIE ypaBHCHI/IﬂZ
2).27" =81

1
4). (=)' =6
) (36)
6).1,9" =1

8) 83x+7' 64 - 45—x
10). 7* = V49
12).0,25* +0,5° = 6

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

Pemnte HepaBeHCTBa:

2). 04" <6
4

3 6x+10—x2
4). (— < —
) ( 1)

Bapuanr 3
CpoiicTBa mokazaTenbHOH QyHKIIHU.

6.a’ =1

-n

1
7. —n:a
a

8.3 - (g)“

4.2"b" =(@ab)"9. Ya™ =a"

n 1

a a =

5. —=(=)"10.Ya =a"
o (b)

Pemmnth nokazarenbHblEe ypaBHEHNS:



1).3=81
1
3). ()" =5
) (25)
5). ¥10* =100
7). 4% 2=128

9) 10 2 +3x-4 -1

11). 17° 5785 =289 /17
13).3"-3"%=38

x(4x -11) <0

1).
) x—7

3) 1,6 x+1 S (g) 2x-3

2). (%)* =125

4).8° =128

6).49° ¥=1

8).7°% 343 =491
10).9% = 3/81
12). 49" -6- 7" +5=0

14)8* + 18*=2 -27*
Pemnts HepaBeHCTBa:

2).09" >119
81

4).9%%°3< 7

Tema Jlorapugmmuueckue ypaBHeHHU s

Ne 10
Bapuanr 1
1. logzx =4
2. log,y10(2x—10) =1
3.logs %x -5logsx +6=0
4, 767% =2
5. xlOgsx: x_z
6. logz(x2 —9) =2 + logs(x — 1)
7 { x+y=6
" logyx +log,y =3
Bapuanr 2
1 logzx =4
2. logyi2(Bx+1)=1
3.lg 2%x+ lg x-12=0
4, 927X =4
5. xlg X= i
100
6. logi(x? —2) = —1+ logi(x — 1)
2 2
7 {log4x —log,y=1
' x—3y =16
Bapmuanr 3

1. logix =-2
3

2. log,,6(2x—6) =1
3.log, 2%x+ logy,x =12
4, 327X =5
5. x10g3x: x_5

81
6
1.

. logs(x? —25) = 2 + logs(x — 1)
{log3 x+ logzy =2+ logz2
logs(x +y) =2



Bapmuanr 4.

1. logsx =-2
2. logyyg(x+2)=1
3.logg %x + loggx =2
4, 5*x =9
5. x log, x — x_s

16
6

logs (x2+20)=—1+ loga(x +2)
10 10
7 {log3x—log3y= 1

x—2y=9
Bapuanr 5
1 loggx =4
2. log,6(2x—1) =1
3.lg %x+ 2g x =3
4. 637* =7
5. xl8 *= a
100000

6. loge(x? —12) = 1 + logg(x — 2)
7 { x+y=28

" logyx+ log,y =1

Tema Pemrenue 3ana4 u3 nJiaHUMeTPHH
Ne 11
Bapmuanr 1
1. YeMy paBeH nepuMeTp OpSIMOYTOIbHOTO TPEYTOJIbHUKA, €CJIM €0 TUIIOTEHY3a paBHa 73 cM, a IUIOIIa b paBHa
1320 cm??
2. YeMy paBHBI CTOPOHBI IPAMOYTOJILHUKA, €CJIM €r0 IIEPUMETP 74 1M, a IIomaas paBHa 3 M2?
3. Haiinure nepumetp pomoOa, 3Hasi, 9TO €ro AUAaroHaIM OTHOCSTCS Kak 5:12, a utomans pasHa 120 cM2,
4. Yemy paBHa IIIOIIa[b PAaBHOOCPEHHOTO TPEYTOJIbHUKA, eciin ero ocHoBaHKe 120 M, a 6okoBas cropona 100
M.
5. B paBHOOOKO# Tpanenuu ocHoBaHUS paBHBI 10cM u 24 cMm, OokoBast cropona 25 cM. Haiiaure nmomanb
Tpaneuu.
6. Haiinure Bce BRICOTHI TPEYTOJIBHHUKA, Y KOTOPOTO CTOPOHEI paBHEI 13 cM, 14 cmu 15 cm.

Bapmuanr 2
1. Yemy paBeH nepuMeTp MpSIMOYTOJILHOI'O TPEYTOJIbHUKA, €CIIU €r0 TUIIOTeHYy3a paBHa 73 cM, a IIoLIab
pasna 1320 cm??
2. YeMy paBHBI CTOPOHBI IPAMOYTOJIBLHUKA, ECITH €10 IEPUMETP 74 1M, a IIIomab paBHa 3 M2?
3. Haiigure nepumeTp poMba, 3Hast, YTO €ro AUarOHaIM OTHOCATCS Kak 5:12, a muomans pasHa 120 cm?,
4. Yemy paBHa IUIOIMIAAb PABHOOEIPEHHOTO TPEYTOJIbHHUKA, €ClT ero ocHoBaHHue 120 M, a 60KoBasi cropoHa
100 m.
5. B paBHOOOKOI# Tpamneruu ocHOBaHus paBHBEI 10cM u 24 cM, GokoBast ctopona 25 cM. Halinure mromans
Tpanenuy.
6. Haiinure Bce BBICOTHI TPEYTOJIBHHUKA, Y KOTOPOTO CTOPOHBI paBHEI 13 cM, 14 cmu 15 cm.

Tema Borunciienne noBepxXHOCTH MHOTOTPAHHUKOB
Ne 12
Bapuanr 1
DopMybL:



a3

PaBHOCTOpPOHHUI TPEYTOJBHHUK: S= 4 P =34,

Teopema ITudaropa: c’=a’+s’

Ksagpar: S=a?, P =14a;
[IpssmoyTombHUK: S = ab; P =(at+b)2;
[Mapannenorpamm: S = absino; P =(a+h)2;

PoMm6: S :lzdle; P =4a;
Tpanenus: S =a;—Bh; P=a+b+c+d;
[Mpusma. [Mapannenenumesn. Ss.=PoaH: S, =S4 +2S,0

IMupamuna:S;, = % P . h (u1s mpaBuiIbHO# TpaMuib);

Sn.n. =S 6n T SUCH. ;

3anaun
1. ITosepxHoCTh Ky6a 24 cm?. Haliure unHy ero pebpa M JUaroHau.
2. Beruncnute miora s 60KOBOH MOBEPXHOCTH MPSIMOYTOJILHOTO Mapasljiesienune a, CTOpOHbI OCHOBAHHUS
KOTOPOTo 5 ¢cM ¥ 12 cM, a Iommas AuaroHaibHoro cedenus 130 cm?,
3. B npaBHIIbHOI YeTHIPEXYTONbHOM mupaMue anodema JIIMHON 8 ¢M cOoCTaBiIsieT ¢ ocHOBaHueM yroi 30°,
Haitaure muoma b NOIHON NOBEPXHOCTHU MUPAMUBL.
4. HaliguTe Tu10Imas MOTHOM MMOBEPXHOCTH OKTasapa ¢ pedpom 12 cum.
5. OcHOBaHHEM TPSMO MIPU3MBI ABJISETCS POMO C JHaroHaIsIMHU
6 cM u 8 cMm. Bricota npusmel 7 cM. HalinuTe mimomnaap MojgHOM MOBEPXHOCTH MPU3MBI.

Bapmuanr 2
DopMyIIbL:
a3

PaBHOCTOpOHHHIT TPEYTONBHUK:  S= T , P=3a,
Teopema [Tudaropa: c?=a’+p?
Ksagpar: S=a?, P =4a;
[TpssMOyTOJIBHHK: S =ab; P =(a+b)2;
IMapammenorpamm: S = absina; P =(a+h)2;
Pom6: S =l2d1d2; P=4a;
Tpanenus: S =a;—Bh; P=a+b+c+d;
[Ipusma. [Mapannenenunen. Se.=PoexHi  Sun =S4.+2S,0;

Mupamuna:S;, = % P s h (u1s mpaBuiibHO# TEpaMuibI);

Sn.n. =S on T Socn. ;

3agaun
1. IToBepxHOCTH Ky0a 54 cM?. Halimure mmHy ero pebpa 1 AUaroHaIu.
2. Beruucnure miomaas O0KOBOH MOBEPXHOCTH MPSIMOYTOJIBHOTO Mapajuleenuea, CTOPOHbBI OCHOBaHHS
KOTOPOro 8 ¢cM u 15 ¢cM, a IIoma s AMaroHaabHOro CedeH s 68 cM2,
3. B npaBWiIbHO# YeTHIPEXYTONBHOM MpaMuIe anodema IIMHOM 12 ¢cM cocTaBiseT ¢ ocHoBanueM yrou 60°.
HaiinuTe moniaas noaHOW NOBEPXHOCTH MUPAMUIBL.
4. Haiinure 1omaap MOTHON MTOBEPXHOCTH HKOCadipa ¢ pedpom 16 cm.
5. B ocHOBaHUM NpsAMON IPU3MBI JIEKHUT paBHOOEIPEHHAS TPareLys C OCHOBAaHUAMH 4 CM M 8 CM M BBICOTOM 3CM.
BricoTta mpu3mer 6 cMm. HaiimuTe Totommans MoTHONW MTOBEPXHOCTH IMPU3MBEL.



Bapwuanr 3

DopMyTBL:

) a’/3
PaBHOCTOpOHHHI TPEYTONBHUK:  S= 4 P =3a,
Teopema [Tudaropa: c?=a%+p?
Ksagpart: S=a?, P = 4a;
[IpssMOyTONIbHHK: S =ab; P =(at+b)2;
IMapamemorpamm: S = absina; P =(a+b)2;
Pom6: S :lzdle; P=4a;
Tpanenus: S :a;—Bh; P=a+b+c+d;
[Mpusma. [apamnenenumes. Se,.=PoaxHi S, =S4,+2S,0;

IMupamuna:S;, = % P, D (s mpaBubHO# TEpaMuIb);

Sn.n. =S 6n T SUCH. ;

3anaun
1. ITosepxHOCTH Ky6a 96 cm?. Haliure unHy ero pebpa M JUaroHau.
2. Beruncnute miora s 60KOBOW MOBEPXHOCTH MPSIMOYTOJIBHOTO MapajuIeienuIea, y KOTOporo oJHa CTOpoHa
OCHOBaHUs GOIbIIE APYToi Ha 5 cM, mIomaas ocHoBanus 300 cM%,  a IWIomaab AUaroHaIbLHOro cedeHus 100
cM?,
3. B npaBuibHOIl 4eTHIPEXYronbHOlM mupaMue anodema JIMHON 6 CM COCTaBIsAeT ¢ OCHOBaHUEM yroi 45°,
HaiinuTte nnoniaas nonHOW NOBEPXHOCTH MHUPAMUIBL.
4. Haiimute Tuiomans mMOJIHOW TIOBEPXHOCTH TeTpasipa ¢ pedpom 14 cm.
5. OcHOBaHHEM TPSMO MIPU3MBI ABJISAETCS POMO C JHaroHaIIMHU

10 cM u 24 cm. Bricota npusmel 5 cm.  Haiiaure miomaas NOJHOM MOBEPXHOCTH HPU3MBL.

Bapuanr 4
DopMybL:
) a?/3
PaBHOCTOpOHHUIT TPEYTONBHHUK: S= 4 P =34,
Teopema I[Iudaropa: c?=a%+p?
Ksagpar: S=a?, P =4a;
[TpssMOyTONIBHHK: S =ab; P =(atb)2;
IMapammenorpamm: S = absina; P =(a+h)2;
Pom6: S =l2d1d2; P=4a;
Tpanenus: S =a;—Bh; P=a+b+c+d;
[Ipusma. [lapannenenumnen,. Sen=PoaxH; S, =S4.+2S,0;

Mupamuna:S;, = % P .. h (a1s mpaBHIIBHOM THPAMHUIBI);

Sn.n. =S 6n T SUCH. ;

3anaun
1. TToBepxHOCTB Ky0Oa 216 cm?. Haiinure iy ero pebpa u aMaroHaim.
2. Beruucnure miomnia s 00KOBOM MOBEPXHOCTH MPSAMOYTOJIBHOTO MapajulesIenuea, y KOTOporo oJJHa CTOPOHa
OCHOBaHWMs OoJbIe Apyrod Ha 1 cM, TUIOIAaah OCHOBAHUS 12 cM?, a IJIOLIAIb JUaroHajabHOro ceueHus 30 cm?.
3. B npaBWIbHO# YETHIPEXYTONBHOM MpaMuIe anodema JIMHOM 4 ¢cM cocTaBiseT ¢ ocHoBanueM yrou 30°.
Haitaure muioiaib NoaHON NOBEPXHOCTU MUPAMUJIBI.



4. Haitnure 11omaap MOTHOM ITOBEPXHOCTH OKTadipa ¢ pedpoM 8 cM.
5. B ocHOBaHHM MPSMOI TIPU3MBI JIEKHT MAPAUIENOrPAMM CO CTOPOHaMHU 4 ¢cM 1 5 ¢M 1 ocTpbIM yriiom 30°.
BricoTa npusmsl § cm. HaiinuTe muionaab moTHOW MOBEPXHOCTH MPU3MBL.

Bapuanr 5
DOopMyIIBIL:
) a’+/3

PaBHOCTOpOHHHI TPEYTONBHUK:  S= 4 P =3a,
Teopema [ugaropa: c?=a’+p?
Kgagpart: S=a?, P = 4a;
[IpssMOyTONIbHHK: S =ab; P =(at+b)2;
IMapamemorpamm: S = absina; P =(a+b)2;
Pom6: S :lzdle; P=4a;
Tpanenus: S :a;—Bh; P=a+b+c+d;
[Tpusma. [apamienenwumesn. Se,.=PocxH; S, =S4,.+2S,0;

1 .
[upamuna:S,, = 5 P, h (s mpaBuiIbHO# TTHpaMuIbI);

Sn.n. =S on T Socn. ;

3amaun
1. ITosepxnocTh Ky6a 150 cm?. Haliure mmuHy ero pebpa u IHaroHamy.
2. BeruncnuTe miora s 60KOBOW MOBEPXHOCTH MPSIMOYTOJILHOTO MapajuiesienuIe/a, CTOPOHbI OCHOBAHHUS
koTOoporo 12 ¢cm u 16 cM, a IIomaas JUaroHaIbHOro cedeHus 80 cm?,
3. B npaBWiIbHO# YeTHIPEXYToabHOM TMpaMuIe anodema JIMHOM 6 M cOCTaBIsSeT ¢ ocHoBaHueM yroin 60°.
HaiinuTte nnoniaas nonHOW NOBEPXHOCTH MUPAMUIBL.
4. HafiguTe 1UTOIIa 6 MOTHOM MMOBEPXHOCTH HKOCadApa ¢ pedpoM 4 cm.
5. B ocHOBaHUM NPSIMO¥ IPU3MBI JICKHUT PABHOOCIPEHHAS TPAIICIUS ¢ OCHOBAHUSAMH 4 CM U 9 CM M BBICOTOM
12cm. Boicota npusmsl 10 cm. Haiiaure miomaas NOIHOM MOBEPXHOCTH IPU3MBIL.

Bapuanr 6
Dopmynbl:
a3
PaBHOCTOpOHHHIT TPEYTONBHUK:  S= 4 P = 3a,
Teopema [Tudaropa: c?=a’+p?
Kganpar: S=a?, P =43
[TpsAMOYTOJILHHEK: S =ab; P =(at+b)2;
IMapammenorpamm: S = absina; P =(a+h)2;
Pom6: S =l2d1d2; P=4a;
Tpanernus: S =a;—Bh; P=a+b+c+d;
[Ipusma. [Mapannenenunen. Sei=PoexHi  Sun =S4,.+2S,0;

Mupamuna:S;, = % P e D (u1s1 mpaBuITbHO# TTEIpaMuIbI);

Sn.n. =S on T Socn. ;

3agauu
1. IToBepxHOCTH Ky0a 6 cm?. HaliguTe [uIMHY ero pepa M IuaroHau.
2. BeruncnuTe miormiaip 00KOBOM MOBEPXHOCTH MPSAMOYTOJILHOTO MTapauIeIe e/ [a, CTOPOHBI OCHOBAHUS
KOTOPOro 7 ¢cM u 24 ¢cM, a IIoma s AMaronansHoro cedenns 100 cm?,



3. B mpaBuibHOM YEeTHIPEXYTONBHON Mupamuie anodemMa IITHHON

10v/2 oM cocrasier ¢ ocHoBanueM yrou 45°. HaiiauTe miomanp MoIHOM MOBEPXHOCTH ITHPAMHIBL.

4. Haiinure 1iomaap MOTHOM MTOBEPXHOCTH TeTpasapa ¢ pedpom 20 cMm.

5. B 0CHOBaHMY ITPSAMOH IIPU3MBI JIEKHT ITAPaJIEIOrPaMM CO CTOPOHAaMHU 6 ¢M U 5 cM 1 ocTpbIM yriioM 60°. BeicoTa
npusmbl 10 cMm. Haiinure miomaap moaHOM MOBEPXHOCTH MPU3MBL.

Tema O0beMbI MHOTOTPAHHUKOB
Ne 13
Bapuanr 1
DopMynbl:
IIpusma, napannenenumnes;

So’.n. =P OCH H; Sn.n. = So’.n. + ZSOCH. ;

V:SOCHH; H=IsinX ;
[upamupa:
S6.n. = P oCH h, (h - aHO(bCMa)

2

Sn.n. = Sé.n. + Socn. ;

OCH

2
a_*@;ng
4

PaBHOCTOpOHHMI TPEYTONIBHUK: S = a,
Ksanpart: S=a’; P=4a; d=a\/i;
3agauu:
1). IlepumeTp ocHOBaHMS TPABMIIBHOM YETHIPEXYTOIBHOM MPU3MBI

o 2 v} . .
20cm, a momanb 60koBoi rpanu 50 cm “ . Haliqure 00BEM MPU3MBI U €€ MOTHYIO TIOBEPXHOCTb.

2). O0BEM TpEyroJibHOM MUPaMUIbI 2 \/§ em® . CTopoHa 0CHOBAaHMS 2 CM, 2 OCHOBAHUEM SIBIISICTCS [PABHIIbHBIIA
TpeyroiasHUK. HaiiiuTe AnuHbI BceX O0KOBBIX PEOEp, €CIIM U3BECTHO, YTO OJJHO M3 HUX MEPICHIUKYIISIPHO
OCHOBAHHUIO.

3). B ocHOBaHMHM MTPHU3MBI JICXKHUT MTPABUILHBIA TPEYTOJLHUK CO CTOPOHOM 6¢m. BokoBoe peOpo Ha 2cmbobiie
nepuMeTpa OCHOBaHUs 1 00pasyet ¢ ocHoBaHueM yrou 60°. Haiinute 00bEM MpU3MBI.

4). Haiitu 00bem KyOa ¢ pedpom 4 cM.

Bapmuanr 2
DopMyIIbL:
[Ipu3ma, napasienenunen:

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

V=S,,H; H=Isin ;
IInpamupa:
Sen = 1 P oex N; (h — ammodema)

2
Sn.n. =So’.n.+SOCH.;

1 V
V= §SOCHH; SH=—;

OCH



a3

= 3a;
4

PaBHOCTOPOHHUI TPEYTONBHUK: S=

Ksanpar: S 2. P=4a; d= a\/E;

I
@

3amaun:
1). B ocHOBaHUY TPEYTOJILHOM MUPAMHU/IBI JICKUT MPABUIBHBIA TPEYTONBHUK CO CTOPOHOH 6¢cm. OMHO U3 OOKOBBIX
pEbep mupaMuIbl IEPICHANKYIISIPHO OCHOBaHHI0. HaliiuTe THHBI G0OKOBBIX p&Oep MUPaMUJIbI, €CITH U3BECTHO, UTO

e€ 00bém 24 \/g cm®.

2). B ocHOBaHMHM Napauiesenuena JeKUT KBaapaT ¢ IePUMETPOM

24cm. bokoBoe pebpo mapasuiesenuIea paBHO HAaroHa i OCHOBaHHS M 00pa3yeT ¢ ocHOBaHWeEM yroi 45°. Haiinnre
00BEM Napaienenunena.

3). IlepumeTtp OOKOBO¥ rpaHU MPABUIIBHOM YETHIPEXYTOIHHON MPU3MBI 28 cMt, @ CTOPOHA OCHOBaHUS HA 2 cM KOpOUe
00KOBOTO pedpa.

Haiinute 60KOBYIO MOBEPXHOCTH 1 00BEM PU3MBI.

4). Haiiti 06peM KyOa ¢ pedbpoM 6 cM.

Bapuanr 3
DopMynbL:
IIpusma, napayesnenumnen:
S 6. = P OCH H; S nn = So’.n. +2S ocH.
V=S,,H; H=Isin ;
IIupamupa:
S4n = % P oo N5 (h —amodema)
S nn = Sﬁ.n. + Socu. ;
1 3V
V==-S,,H = H="—;
3 S()CH
a3
PaBHOCTOpPOHHMI TPEYTOJIBHUK: S= T ; P=3a;
Ksanapar: S=a’; P=4a; d:a\/i;
3anauu:

1). Cropona ocHOBaHHs PaBUIILHON TPEyroJibHON Mpu3Mbl Ha 3cm MeHblIe e€ OokoBoro pedpa. Juaronans O0KOBOM

rpaHu 3 \/_ cM.

Haiigure 00bEM pU3MBL.

2). B ocHOBaHMM HAKJIOHHOTO MapajuIeNeuIea JSKUT KBaAPaT Co CTOpOHOH Scm. bokoBoe pebpo paBHO nraroHamu
OCHOBaHUS M 00pa3yeT ¢ ocHOBaHWEM yroi 45°. Haiinute 00pEM mapasuienenumnesaa.

3). B ocHOBaHUM ITUPaMUIBI JICKUT KBAAPAT cO CTOpOHOH 2 cym. OTHO U3 OOKOBEIX pEOEp MUpaMuUIbI

TIEPIIEHIUKYJIAPHO OCHOBAHUIO, & CAMOE JUIMHHOE GOKOBOE pedpo V A4 cx1. Haitnure o6bém HPAMUJIBL.
4). Haiitn 00pem Ky0a ¢ pedpom 10 cm.



Bapwuanr 4

DopMyTBL:

[Ipu3ma, mapasienenumnen:
S o= P ocH H; Sn.n. = Sé.n. +2S oat.
V=S,,H; H=Isinl ;
TIupamuna:
Sen = % P o N; (h — amodema)
Sn.n. = Sﬁ.n. + SOCH. ;

1 3V

V==S,,H, = H="—;
3 OCH
a3
PaBHOCTOpOHHMIA TPEYTONBHUK: S = ;P =3a;
KBaspar: S=a?; P=4a; d=a\/é;
3amaun:

1). B ocHOBaHMY TIPU3MBI JISKUT MPABUILHBIA TPEYTOJIBHUK CO CTOPOHOH 4cm. BokoBoe pedpo mpu3Mbl paBHO Scm U
oOpasyer ¢ ocHoBaHueM yroi 45°. Haiiqute 00bEM npu3Msl.
2). B ocHoBanuu mupamuasl SABCDexxuT KBaapaT co CTOPOHON

\/6 cm. Pebpo SB meprienauKyssipHO OCHOBaHMIO, a UTHHA pedpa

sc- V10 e, Hatinure 00béM mupaMupl.

3). CTopoHa OCHOBaHUS NMPABUIILHOM YETHIPEXYTOJIBHON PU3MBI 6CM, @ TUAroHaIb OOKOBOU rpanu — 10 cu.
Haiigute momHy0 MOBEPXHOCTH MPU3MEL U €€ 00BEM.

4). Haliti 00beM KyOa ¢ peOpoM 8 cM.

Bapuanr 5
DopMybL:
[Ipu3ma, nmapamienenume;
Sé.n. =P ocH H; Sn.n. = Sé.n. + Zsocy. ;
V=S,,H; H=Isin ;
ITupamupa:
S = % P o h; (h — amodema)
Sn.n. = Sﬁ.n. + Socy. ;
1 K%
V==-S,,H, = H=—;
3 OCH
a’+/3
PaBHOCTOpOHHMIA TPEYTONBHUK: S = ;P =33
Ksanpar: S=a’; P=4a; d=a\/E;
3agaun:

1). B ocHOBaHMK nMpaMupl JIEKUT IPABUIBHBIA TPEYTOIBHUK CO CTOPOHOM 6¢cm. O0bEM nupamuzs! 18 \/_ cm®.
HaiinuTe nymHbl Bcex O0KOBBIX pEOEp MUpaMuUIbl, €CIIM U3BECTHO, YTO OJHO M3 HUX MEPIEHANKYIISIPHO OCHOBAHHIO.
2). OcHOBaHUE TapaUIeNIeIIeia — KBaApaT ¢ nepuMeTpoM /2cm. bokoBoe pedpo paBHO qTUaroHa Il OCHOBAHUS U
o0pasyet ¢ ocHoBaHHeM yrou 45°. Haiinure 00bEM napanenenumesa.



3). [lepumeTp OCHOBaHUS NPABMIILHON TPEYTOILHON MPU3MBI — 24cm, a TIepuMeTp O0KOBOM rpann — 36¢cm. Haiinure
00BEM U OOKOBYIO TOBEPXHOCTH MPU3MBL.
4). Haiiti 06nem kyOa ¢ pedpom 12 cm.

Bapuanr 6
DopMybL:
IIpusma, napamienenumnen:
Sﬁ.n. =P oc H; Sn.n. = 86.)1. + ZSOCH. ;
V=S,,H; H=Isin ;
TIupamuna:
Sen = % P oo Ny (h — amodema)
Sn.n. = Sﬁ.n. + SOCH. ;
1 3V
V==_S,,H;, @ H=—;
S()Cll
) a?/3
PaBHOCTOpOHHUII TPEYTOMBHAUK: S = 4 ;P =3a;
KBanapar: S=a’; P=d4a; d:a\/i;
3agauu:

1) CropoHa OCHOBaHHS IPABHIBHON YETHIPEXYTOIBHOM PH3MBI 2\/5 CM, 8 AMaroHaib Npu3Msl — Scm. Haiinure
00BEM TIPU3MBL.

2). OnHO 13 OOKOBBIX PEOEP MUPAMMU/IBI TIEPIICHINKY/IIPHO OCHOBAHHUIO, @ B OCHOBAHUU JICXKHUT MPABHIBLHBIN

TPEYroJbHHUK CO CTOPOHOM 5 cM. HaitnuTe anmuHbI Becex pédep mupaMuibl, €CITM U3BECTHO, YTO 00BEM mupamust 12,5

\/§CM3.

3). B ocHOBaHMY TIPU3MBI JIEKUT MIPABUIIBHBIA TPEYTOIBHUK CO CTOpOHOWH4cm. BokoBoe pedpo paBHO BHICOTE
OCHOBaHUS 1 00pa3yeTr ¢ ocHoBaHHEeM yroi 60°. Haiimure 00bEM IpHU3MEIL.
4). Haiitn 06beM kyba ¢ pedpom 2 cm.

Tema Tesia BpameHust

Ne 14
Dopmynbl:
Lmmaeap:  Soen = TR, Socces. = 2RH; Sg.n. = 2nRH; Syn. = 2aR(H + R);
V = nR?H;
Konyc: Seen =7MR?,  Secces. = RH;  Sgn =mRL;  Sun =nR(R + L);
V= iR%H;

Vceu8HHBINH KOHYC:  Syocn. = % Spoen. = TR Socceu. = 2(r + R)H;
Son =m(r+R)L; Sun=mr?+aR2+n(r+R)L; V= gnH(R2 +Rr +r?);
[llap. Cpepa. S =4nR% V= %nR3;
Bapmuanr 1
3agaun:

1. IlpssmoyronbHUK ¢ AuaroHaibio 10 cM M OAHOM U3 CTOPOH 6 CM BparaeTcsi BOKpYr Oonbiieit ctoponsl. Haiiaure
00BEM U TIOMAAb TIOJTHOW MTOBEPXHOCTH TEJIa BPAIICHHUS.



2. JlmaroHaib 0CEBOTO CEUCHMS ITMIMHAPa 15 cM, a paguyc 4,5 cM. Haiiaure muromnians 60K0BOM MOBEPXHOCTH H 00BEM
VWIAHPA.

3. Jlnmuna oOpa3yromiel koHyca 12 ¢cM COCTaBIISIET C OCHOBaHHEM yroin 45°. Haiizure miomans H0oaHO#M
MMOBEPXHOCTH M 00BEM KOHYCA.

4. Beicora yceuénHoro koHyca 12c¢M, a paauycsl ocHoBanui 18 cm u 13cM. HaiimuTe mutoriaas 00KOBOH MOBEPXHOCTH
1 00BbEM yCeu€HHOTO KOHYyCA.

5. 64 0qMHAKOBBIX METAILTMYECKUX MIapUKa paguycoM 6 cM KaKIpli cruiaBwim B onuH. Halinure paguyc
MOJIYYHMBIIETOCS I1apa.

Bapmuanr 2
DOopMyIIBIL:
Lmmaeap:  Soes = TR Soccer. = 2RH; Sp.n. = 2nRH; Syn. = 2nR(H + R);
V = R?H;
Konyc: Soer =7MR?,  Secces. = RH; S =@RL;  Syn =nR(R + L);
V= aR?H;

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

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

4
Illap. Cpepa. S = 4nR?; V= gnR3;
3amaun:

1. IlpssMmoyronbpHHK ¢ quaroHanbio 20 ¢M 1 OAHOM U3 cTOpoH 12 cM Bpaiaercst BOKpyT Ooublieii croponsl. Haiinute
00BEM U IJI0IIAAb TOTHOM MOBEPXHOCTH TEJIa BPAILCHHS.
2. JlmaroHanb OCEBOTO CEYEHUS IIMIHUHAPA 25 cM, a BeicoTa 24 cM. Haitnure mmomans 60KOBOI MOBEPXHOCTH H
00BEM LUITHH/IPA.
3. JlmmHa oOpasyrorieil KoHyca 8 cM, a yrodl IIPH BEPIINHE OCEBOTO CEUeHUs - MpsMoii. HalinuTe momaap moHoH
MOBEPXHOCTH U 00BEM KOHYCa.
4. Bricota yceu€HHOTO KOHYyca 12¢cM, a paanycel ocHoBaHuid 11 cMm u 6 cM. Haiigure miommans 60KoBoOM
TTOBEPXHOCTH U 00BEM yCeUE€HHOTO KOHYCA.

5. CKOJBKO METAJUTMYECKHX IIAPUKOB PAIIMYCOM 2 CM KaXKIbIi MOXHO OTJINTh, PACIUIABUB OJIMH MIAPUK PAIUyCOM
4 cMm?

Bapuanr 3
DopMyIIbL:
Lmmaeap:  Soen = TR, Socces. = 2RH; Sg.n. = 2nRH; Syn. = 2aR(H + R);
V = nR?H;
Konyc: Seen =7MR?,  Secces. = RH;  Sgn =@RL;  Sun =nR(R+ L);
V= aR%H;

VY Ceu8HHBIN KOHYC:  Syoc. = T2, Spocr. = TR%  Secces. = 2(F + R)H;
Son =m(r+R)L; Sun=mr?+aR2+xn(r+R)L; V= gnH(R2 +Rr +r?);
[llap. Cpepa. S =4nR% V= %nR3;

3agauu:
1. [TpsAMOYTONBHUK ¢ AUArOHAIBIO 13 CM U OJTHOM M3 CTOPOH 5 CM BpaIaeTcsi BOKPYT O0JbIei ctopoHsl. HaliauTe
00BEM U IJIOIIAAb MTOJTHOM MOBEPXHOCTH TEJIA BPALIECHHS.
2. naroHans oceBoro cedenus mumnaapa 20 e, a Beicota 16 cMm. HaiinuTe momaaps 60KOBOI MOBEPXHOCTH B 00BEM
ITHHIIPA.
3. dnvnHa oOpasytomiei konyca 10 cM, a yros npu BepIIMHE OCEBOTO CEUSHMUS - 60°. HaiinuTe riomas mOTHOM’
MOBEPXHOCTH U 00BEM KOHYyCA.
4. Beicota yceu€HHOro Konyca 15 cm, a paauycel ocHoBaHmid 20 cM 1 12 cm. Haiigure miomaas 60KOBOH MOBEPXHOCTH
1 00BbEM yCeuE€HHOTO KOHYCa.



5. CKOJBKO METAITMYECKUX IAPUKOB PATNYCOM 2 CM KaKIBI MOYKHO OTIIUTb, PACIIIIABUB OJMH IIAPUK PaTuycoM 6

cMm?
Bapuant 4
DOopMyIIBIL:
Lmmaeap:  Soes = TR, Socces. = 2RH; Sp.n. = 2nRH; Syn. = 2nR(H + R);
V = R?H;
Konyc: Seer =7MR?,  Secces. = RH; S =@RL;  Syn =nR(R + L);
V= aR?H;

VCed€HHBIN KOHYC:  Suocn. =M% Spoen. = TR Soccen = 2(r + R)H;
Sen=n(r+R)L; Spn=mr?+aR2+xn(r+R)L; V= énH(RZ +Rr + 12);
Ilap. Chepa. S = 4nR?; V= gnR3;

3anauu:
1. IIpsAMOYTONIBHUK C IMAroHaiblo 17 ¢M 1 0HOH U3 cTOpOoH 15 cM BpalaeTcss BOKpYT MeHbIIel ctoponsl. Haiinnure
00BEM U IJI0IIAAb TOTHOM MOBEPXHOCTH TEJIa BPAILCHHS.
2. JlnaroHasnb OCEBOTO ceueHHs UIUHIpa 15 cM, a Beicota 9 cm. Haliaure miomiaas 60KOBOW TOBEPXHOCTU U 00BEM
HWIAHAPA.
3. O6pasyromas KOHyca JJIMHOM 6 cM cocTapisieT ¢ ocHoBanueM yron 30°.  Haiiaute miomas moiHoi
MOBEPXHOCTH U 00BEM KOHYCa.
4. BricoTa yceu€HHOro KoHyca 8 cM, a paarychl ocHoBaHu# 13 cMm u 7 cMm. HaiinuTe miommaas 60KOBOI MOBEPXHOCTH U
00BEM yCeUEHHOTO KOHYCA.
5. 8 0IMHAKOBBIX METAJUIMUECKUX IIapuKa paaumycoMm 10 cM Kaxapli crutaBmiin B oauH. Halimute paguyc
MOJTy4YHUBIIErOcA IIapa.

Bapuanr 5
DopMyIIbL:
Humuaap:  Seen = TR?; Soccen. = 2RH; Sg.n. = 2nRH; Sy = 27R(H + R);
V = nR?H;
Konyc: Soen =7MR?,  Secces. = RH;  Sgn =@RL;  Sun =nR(R+ L);
V= aR%H;

VY Ceu8HHBIN KOHYC:  Spocs. = T2, Spocr. = TR%  Seccer. = 2(F + R)H;
Son =m(r+R)L; Syn=mr?+aR2+xn(r+R)L; V= énH(R2 +Rr +1?);
[lap. Cpepa. S =4nR? V= %nRB;

3agauu:
1. [IpsAMOYTOBHUK C TMATOHAIBIO 5 CM U OJJHOM M3 CTOPOH 3 CM BpalllaeTcsi BOKPYT MeHbIeH cTopoHsl. Haiinute
00BEM ¥ TUIOMIA/h TIOJTHON MIOBEPXHOCTH TeJla BPAICHUS.
2. luaroHanab OCEBOro cedyeHus IuuHapa 17 e, a paauyc 4 cm. Haiinure mmoniaabs 60KOBOH MOBEPXHOCTH U 00BEM
HWIAHAPA.
3. O6pa3syromas KoHyca JJIMHOM 4 ¢cM cocTapiser ¢ ocHoBanueM yron 60°.  Haiiaute miomais noiHoi
MOBEPXHOCTH U 00BEM KOHYyCA.
4. BricoTa yceu€HHOro koHyca 9 cm, a pagauycsl ocHoBanui 15 cm u 3 cm. Haiinute miormiaas O0KOBOH MOBEPXHOCTH U
00BEM yCceu€HHOTO KOHYyCa.
5. 216 oAMHAKOBBIX METAUTMYECKHX IIApPHKa PAANyCOM 7 CM KaKIIbIi CIUTaBHIIN B oAnH. Haiiute paanyc
MOJTy4YHUBIIErOCcA I1apa.

Bapuanrt 6
DopMybl:
Lmmaeap:  Soen = TR Soccer. = 2RH; Sg.n. = 2nRH; Syn. = 2nR(H + R);
V = nR%H;
Konyc: Soe =7R%  Socce. =RH;  Sen =7RL; Sy =aR(R +L);



1
V= gTCRZH;
VceuEHHBIN KOHYC:  Spoen = M2, Spoen. = TR%  Speces. = 2(r + R)H;
1
Son =m(r+R)L; Sun=mr?+aR2+xn(r+R)L; V= gnH(R2 +Rr +r?);
4
[lap. Cpepa. S =4nR% V= gnR3;
3amauu:
1. IIpAMOYTOJILHUK C IUIOMAABI0 8 CM?, OfHAa CTOPOHA KOTOPOTo Ha 2 cM OOJBILIE APYTOM, BPAIAETCsk BOKPYT
Oombieli ctoponsl. Haiimute 00bEM U IIIoIIa b OTHON OBEPXHOCTH Tella BPALICHHMS.
2. Bsicota numHapa Ha 10 cM GoJible pagnyca OCHOBaHHs, TIOJIHAs MOBEPXHOCTh unuHapa 144 cm?. Halinure
paanyc OCHOBaHUS M BBICOTY.
3. Tpeyroabuuk co croponamu 10, 17 u 21 cm Bpamaercst BOKpyT Oosnblieid ctoponsl. Onpenenute 00bEM 1
TUTOIIA/Th TIOJTHON TOBEPXHOCTH TOJIYISHHOTO TeJla BPAIICHHSI.
4. PaBHOOEIpeHHAs Tparelus ¢ napauieIbHBIMU CTOpOHaMu 7 1 17 CM BpaIaeTcsi BOKPYT CPEIHEH BBICOTHIL

2

[Tnomane Tpanenuu 144 cm*.  Omnpenenute 00bEM Tena BpaleHusl.

5. CKOJBKO METAITUYECKUX IMAPUKOB PATNYCOM 3 CM MOXKHO OTJIMTh, PACIUIABUB IIap pammycoM 9 cm?

3a ceMecTp CTyJCHT MOJKET BBIIIOJIHUTH BCE 3aaHUSL.
Kpurtepuu oueHuBanus:
5 06aIoB BBHICTAaBISETCS, €CIM 3a/laHUs BBINOJHEHBI CAaMOCTOSITENILHO, B IOJHOM o0ObeMe, Hali/ieHa,
000011eHa 1 cCUCTeMaTU3NPOBaHa HeoOXxouMast HH(popManus
4 Ga1a BBICTABIISETCSI CTYICHTY, €CIIH 3a/IJaHUS BBIIIOJIHEHbI CAMOCTOSTEIBHO, B IOJTHOM 00BbeMe, OJHAKO
JIONYIIEHbI He3HAYNTEIIbHBIC OIINOKH, UCTIPAaBJICHHBIC IPH YKa3aHUU HA HUX
3 GaJuta BEICTABIISIETCS CTYACHTY, €CIIH 3aJaHUS BBIIIOJHEHBI CAMOCTOSITEIIFHO, B IOJTHOM 00beMe, OTHaKO
J0NYIICHBI OIHI/I6KI/I, HCIIPABJICHHBIC C 3aTPYJHCHHUEM IIPHU YKa3aHUW HAa HUX
2 Gajuia BBICTABISIETCS CTYICHTY, €CJIU 3aJaHUs HE BHIITOJTHEHBI B IOJTHOM OOBEME.

3. Meroauyeckne MaTepuajbl, onpeae/solue NPoUeaAypPbl OLeHUBAHUS 3HAHMI, YMEHUId,
HABBIKOB U (WIN) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOLIMX 3TaNbl (JOPMHPOBAHUS KOMIIETEHIUIT

IIporienypa OlGHWUBaHWS 3HAHWN, YMCHWH, HABBIKOB U (WJIM) OMbBITA JICATCILHOCTH,
XapaKTePU3YIOLIUX dTarbl POPMHUPOBAHMS KOMIICTCHIIMH COCTOUT U3 TEKYIIErO KOHTPOJISL.

Tekymmii KOHTPOJL YCIIEBAEMOCTH IPOBOAUTCSA C HCIOIB30BAHUEM OIICHOYHBIX CPE/ICTB,
MPECTABJICHHBIX B 1. 2 TAHHOTO MPUJIOKEHUs. Pe3ybTaThl TEKYIEro KOHTPOJIS JOBOJATCS JIO CBEACHUS
CTYJICHTOB JIO IIPOMEKYTOYHOM aTTECTAIIMU U YUUTHIBAIOTCS NP OIICHUBAHUY 3HAHUH, YMEHHI, HABBIKOB U
(WH) ombBITa AESITEITLHOCTH.



IIpunoxerHue 2

METOJIUYECKHUE YKA3ZAHUS JJISI OBYYAIOIIUXCSI IO OCBOEHUIO
JTACHUATIIVHBI

OVYJ.07 MaTtemaTuka

Meroauueckue yka3zaHus A CTYAEHTOB IO ocBoeHuto auctumivael OY .07 MatemaTtuka
SIBJSIIOTCST 9acThi0 pabodeit mporpaMMel (PHUIoKEHNEM K pabodeii mporpaMme).

PII[I— paGouas mporpamMma, yTBEp>KIACHHAS AUPEKTOPOM KOJUIEIKA IS U3yUSHUS TUCIUTLTHHBI
OVY /.07 Maremaruka. OHa onpeAessieT eIH 1 3a1a4H AUCLHUILIHHBL, (POPMHUPYEMBIE B XOJE €€ U3YUeHHS
KOMIIETEHIINK W WX KOMIIOHEHTHI, COIEp)KaHHe H3y4yaeMOro MarTepualia, BHABI 3aHATHH U 00BeM
BBIJICJIIEMOTO Y4eOHOTO BPEMEHH, a TAKXKE MOPSAOK U3YUEeHUS U PenoAaBaHus MpeIMeTa.

Ju1a caMocTOATENbHOM yueOHOM pabOoThI CTYIEHTa BAXKHOE 3HAUEHHE UMEIOT pa3nenbl «CTpyKTypa u
coJlep)KaHNe IUCHHIUIMHBI (MOIyJsi)» M «YdeOHO-MeToamdeckoe W HH(OpMalmoHHOEe obecredeHne
JTUCITUTUINHBI (MOTYJIs1)». B IEpBOM yKa3bIBaIOTCS pa3/Ieibl M TEMbI U3y4aeMOU JUCITUIUIMHEI, 8 TAKKE BUIBI
3aHATUN U TUIAHUPYEeMBIH 00BeM (B aKaJIEeMUYECKHX Yacax), BO BTOPOM — PEKOMEHIyeMas JUTeparypa u
nepevyeHb pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOW ceTn «HTepHeT».

I[Hﬂ IMOATOTOBKM K TCEKYLIEMY KOHTPOJIO CTYACHTBI MOTYT BOCIOJIB30BAaTHCA OLCHOYHBIMU
cpencTBamu, mpencTaBieHHbIMH B IIpmmokernn 1 x paboueit mporpamme muctummuiuasl OV (.07
Maremaruka.

1. Onmucanne nociienoBaTeLHOCTH JAeiiCTBHII CTY/IEHTA

[Ipuctymast k m3ydennto mucrumuimael OYJ[.07 MaremaTtnka HEOOXOAWMO B IMEPBYIO OYepenb
03HaKOMHUThCS ¢ conepxanneM PI1JI, rae B pazaene «CTpyKTypa U coepikaHre TUCIUILTUHBD) IPUBEIECHO
of1ee pacrpeesieHIe 4YacoB ayAUTOPHBIX 3aHATHH M CAMOCTOSATENILHON pabOThl O TEMaM.

3aJI0oroM yCHEIIHOTO OCBOEHUS IUCLUIUIMHBI SIBISIETCS PETYNIAPHOE IOCELICHHE 3aHATHU MU
BBHITIOJIHEHHE TIPEyCMOTPEHHBIX MpPOTrpaMMoi 3aiaHuid. [Ipomyck oJHOTO, a TeM 0ojee HEeCKOIbKUX
3aHATUN MOXET OCIIO)KHUTH OCBOCHHE PA3/IEI0B Kypca.

HGKHI/II/I HUMCIOT HECJIBIO OaTb CUCTECMATH3NPOBAHHLBIC OCHOBBI HAayYHBIX 3HAHUH ITI0 COJCPIKaHUTIO
muctmiindel OY /.07 Maremaruka. [Ipy u3ydeHun M mpopabOTKE TEOPETHUYECKOTO MaTepuaja
HEe00XOIUMO:

— NOBTOPUTH SaKOHCHeKTI/IpOBaHHBIP'I Ha JICKHMOHHOM 3aHATHU MaT€puall U JOIOJHHUTHL €ro C
Y4E€TOM PEKOMEHIOBAaHHOM 110 JAHHOM TEME JINTEPATYPBI;

—Ipu CaMOCTOATCIIbHOM H3Y4YCHUU TeOpeTquCKOﬁ TEMbI NOATOTOBHUTH KOHCIIEKT, HCIIOJIb3YS
pexomeHoBaHubie B PI1/] iuTepaTypHble HCTOYHHMKY U 3JIEKTPOHHBIC 00pa30BaTEIbHBIC PECYPCHI.

[IpakTyeckue 3aHATHS MPOBOASITCS C LEbI0 YIIIyOJICHUS U 3aKPEIUICHUS 3HaHUM, TOJIy4YeHHBIX
Ha JIGKIMSX ¥ B IIPOLIECCE CAMOCTOSTEIILHOM Pa0OTHI ¢ yUeOHOH JINTEPATyPOH.

B mpouecce npakTHyecKoro 3aHATHA, KaK BUAA YU4EOHBIX 3aHATHH, 0Oydaromyecsl BBITOJIHSIIOT
OAHO HMJIM HECKOJIBKO IPAKTUYCCKUX 3a[IaHHfI oA PYKOBOJCTBOM IIpErioaaBaTeyii B COOTBETCTBHUU C
M3y4aeMbIM CO/Iep)KaHHEeM Y4eOHOro MaTepuaia.

Brinonnenne o0y4aronmMucs NpakTHYECKUX 3aJaHUi HallPaBJIeHO Ha:

- 00001enre, CuCTeMaTH3aInIo, YIITyoJieHre, 3aKpeTJICHUE TTOTYICHHBIX TEOPETHUSCKIX 3HAHMI
[0  KOHKPETHBIM  T€MaM  JIUCLUIUINHBL

- (hopMHpOBaHUE YMEHHI NMPUMEHSITH NOJTY4YEeHHBIC 3HAHUS Ha MPAKTUKE, Pealn3aluio eMHCTBA
HHTeHHeKTyaHBHOﬁ u HpﬁKTPI‘ICCKOI:I JACATCIBPHOCTH,

- BBIpAaOOTKY NpH pEIIEHUH MOCTABJICHHBIX 3a/1a4 TaKUX NpodeccHoHaIbHO 3HAYMMBIX KauecTB,
KakK CaMOCTOATCIIBHOCTb, OTBETCTBCHHOCTH, TOYHOCTD, TBOPUCCKAasA HHUIUATHBA.

[Ipu noAroToBKE K MPAaKTUUECKOMY 3aHATHIO HEOOXOAMMO M3YUUTh MJIH MOBTOPUTH JIEKIIUOHHBII
MaTepuai 1o COOTBETCTBYIOIEH TEME.

2. CamocTosiTe;IbHASI PaboTa CTY/IEHTA



CamocrosaTenbHasi paboTa CTy[JeHTa — CaMOCTOSTENbHas ydeOHas IeATeNbHOCTh CTYICHTA,
opraHuzyemasi KOJUIePKEM U OCyIIeCTBIIsIeMast 0e3 HEMOCPEACTBEHHOTO PYKOBOICTBA MEIarora, Ho IO €To
3aJaHMsM H TI0J] €0 KOHTPOJIEM.
emu camocTOATETHHOM PabOTHI:

- crcTeMaTh3alysl U 3aKperieHNe MOTYYeHHBIX TEOPETUUECKUX 3HAHUN M MPAKTUIECKUX YMEHHUN
CTY/ICHTOB;

- yriryOiieHne U pacIIMpeHne TEOPETHIECKIX 3HAHHH;

- (dbopMupoBaHHe YMEHHI HCIOJIBF30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO TIOKYMEHTAIHIO
U CIICIHAIIBHYIO JTUTEPaTypy;

- pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH U aKTHBHOCTH CTYJICHTOB: TBOPYECKON MHUIIUATHBEI,
CaMOCTOSITEIBbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

dbopmupoBanue CaMOCTOSITEITbHOCTH MBIIIUICHHS, crocoOHoCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO U CaMOpEaI3alllu;

- BOCIIUTAHHE CAMOCTOSTEIIFHOCTH, KaK JINYHOCTHOTO Ka4ecTBa OyIyIIero CuennaimicTa.

CamocrosTenbHas pabota cryaenTa no aucuurumae OY J[.07 MaremaTrka BBITTOTHSIETCS:

—  CaMOCTOSTENBHO BHE PaCIUCaHUs YISOHBIX 3aHSATHIA;

—  C HCHOJb30BaHHEM COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA;

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

3. PexoMenaanuu 1o padore ¢ JINTEPATYPOii M HCTOYHUKAMH

Paboty ¢ nureparypoii cienyer HauumHaTh ¢ aHanu3a PIIJ[, comepxaineli CiMCOK OCHOBHOH W
JOTIOJTHATENILHON JINTEPATYPHI, a TAK)KEe 3HAKOMCTBA € Y1eOHO-METOJMUECKUMH Pa3paboTKaMu.

B ciydae BO3HUKHOBEHUS 3aTpyJHEHUI B MOHUMAaHUK y4eOHOTo MaTepHaia cieayeT OOpaTHThCs
K JPyTUM UCTOYHHUKAM, TJIE U3JIOKEHNE MOXKET OKa3aThCsl OoJiee TOCTYITHBIM.

Pabota c nuTepatypoii He TOIBKO I0JIe3Ha KaK CPEACTBO OoJiee rIIyO0KOro H3ydeH sl AUCLUIIIIHHBI
OY/.07 MaremaTiika, HO W SBISETCS HEOTHEMJIEMOH YacTbl0 MPOGECCHOHANBHON IesTeTbHOCTH
Oy/AyILIEeTo BBITYCKHHKA.



