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1. HEJIX OCBOEHMUS TUCIIATLINHBI

11

* obecnieyenne cHOPMUPOBAHHOCTH MIPEACTABICHUH O COLMANBHBIX, KyIbTYPHBIX U HCTOPHIECKUX (PaKTOpax CTAaHOBICHUS
MaTeMaTHKH;

1.2

* o0ecrieucHme C(pOpMPIpOBaHHOCTI/I JIOTUYCCKOI'0, AJITOPUTMHUICCKOTO U MATEMATUYCCKOTO MBIIIJICHU S,

13

* obecrieueHre ChOPMUPOBAHHOCTH YMEHUH MPUMEHATH MOTyYeHHBIC 3HAHUS [IPU PELICHUH PAa3INIHBIX 3a1ad;

14

* obecrieucHue C(bOpMI/IpOBaHHOCTI/I HpeHCTaBHeHI/Iﬁ 0 MaTeMaTHKe KaK YaCTH 0OIICYCIIOBEUSCKOM KYJIbTYpPbl, YHUBEPCAJIbHOM
A3BIKEC HAYKH, ITO3BOJIAIOIIEM OIMMCBIBATE U U3YyYaTh PCAJIbHBIC ITPOLECCHI U ABJICHUA.

2. MECTO JIJMCHUILTAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iuk (pasaen) OOIT: lovn

21

TpeOoBanus K NpeABapuTeJbHOI MOAr0TOBKE 00y4ar0Ierocs:

211

JU1s yCIeNIHOTO YCBOCHHS AUCHMILIMHBI CTYACHT A0DKEH UMETh 0a30BYIO IOATOTOBKY 110 MaTeMaTHKE B 00bEME OCHOBHOTO
o01ero o6pa3oBaHusl.

2.2

,HHCl.ll/Il'I.]'ll/IHbI U MIPAKTUKH, 1JIF KOTOPbIX 0CBOCHHE JAHHOM! THCHHMIINHBI (MOZlyJ'Iﬁ) HEeO0X0AUMO KaK npeauecTByromiee:

221

I/I3yqu1/1e JACIUTIIIAHBI H606XOI[I/IMO JUI yCTIEMITHOTO OCBOCHU S TUCHUIITIMH €CTCCTBEHHO-HAYYHOI'O IUKJIa

3. TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUSA JUCHUILINHbBI

3.1 3muar

b

- OCHOBHBbIC IOHATHSA, HI€H U METOAbI anreﬁpu U MAaTEMATHYICCKOI0 AaHAJINU3A;
- OCHOBHBI€ IIOHATHSA O IIVIOCKHUX M IPOCTPAHCTBCHHBIX T€OMETPHICCKHUX qmrypax, HUX OCHOBHBIX CBOﬁCTBHX;

- 0 mpon

eccax M siBJCHUSAX, HMEIOIIMX BePOATHOCTHBIN XapaKTep, 0 CTATHCTHYECKHX 3aKOHOMEPHOCTAX B peajJlbHOM Mupe, 00

OCHOBHBIX ITOHATHAX 3JIeMeHTapH0i/i TEOPHUH BepOHTHOCTeﬁ.

3.2 Ymern

- pelIaTh 3aJa4M aare6pbl M HA4YAJ AHAJIM32, TeOMETPUH;

- pelIaTh CTAHAAPTHBIMM NPUEMaMH PAHOHAJILHBIE U HPPALHOHAJILHBIE, TOKA3aTe/IbHbIE, CTeNeHHbIe, TPHTOHOMETPHYEeCKHe
YPAaBHEHHUS U HEPaBeHCTBA, X CHCTEMBbI;

- MPUMEHSATh U3yYEeHHbIE CBOHCTBA reoMeTpruyecKux Gpuryp u GopmyJibl AJ15 pellleHUs TeOMeTPHYECKHUX 3a/1a4 M 32/1a4 ¢
NMPaKTHYECKUM COJIePKAHHEM.

3.3 Biaagern

— MeETOJaMHU 10Ka3aTeJIbCTB U AJITOPUTMOB PEIICHUS, YMCHHE HX IPUMEHATDH, IPOBOJIUTH A0KA3aTCJIbHBIC PACCYKICHHUSA B X0/1€
peuieHus 3aaa4;

— CTAHAAPTHBIMH NPUEMAMHU PCIICHUSA PAIMOHAJIBHBIX H HPPAIHOHAJBbHBIX, TIOKA3aTC/IbHBIX, CTCIICHHBIX, TPUTOHOMETPHYIECCKUX

YPaBHeHMii U HePaABEHCTB, HX CHCTEM; HCIO0JIb30BAHHE FOTOBBIX KOMIILIOTEPHBIX IPOrPaMM, B TOM YHCJIe JJIsl OMCKA MY TH
pelleHus ¥ HTIOCTPALMH PellleHUsl yPABHEHMIl H HepaBeHCTB;
— OCHOBHBIMH IIOHSITHSIMH 0 IUNIOCKHMX U IPOCTPAHCTBEHHBIX T€OMETPHYECKHX (PUIypPax, HX OCHOBHBIX CBOICTBaX.

4. CTPYKTYPA U COAEP) KAHUE JUCIUIIIMHBI (MOAYJISA)

Kon
3aHATHA

HaumenoBanue pa3nesnoB u tem /Bua | Cemect | Yacos | Kommnere |JIutepatypa IIpumeuanue
3aHATUSA/ p/ H-

Pa3nea 1. IloBTOpenne kypca
MaTeMAaTHKH OCHOBHOI1 IKOJIbI

11

Tema 1.1 Lenu u 3ama4u MaTeMaTUKA 1 2 JI1.2J12.2
[IPY OCBOEHUU criennaibHOCTH. Uncna n €)!
BeIurcienus. Lens u 3agaun
MaTeMaTHKH TIPH OCBOCHUU
CIIENMaIbLHOCTH. ba3oBble 3HAHUA U
YMEHHS 10 MATEMATHKE B
npo¢eCCHOHAILHON M B TIOBCEIHEBHOM
JeaTeNnbHOCTH. JleicTBUS HaL
MOJIOXKHUTEILHBIMHU U OTPULIATEIIBHBIMU
YHClIaMU, OOBIKHOBEHHBIMU U
JIECATHYHBIMU po0siMu. JIeiicTBUS cO
CTENEHIMH, (POPMYIIBI COKPALLIEHHOTO
ymHOKeHHsI. [ToBTOpeHne Kypea
MaTeMaTHKH OCHOBHOM HIKOJIBL./JIek/

1.2

Tema 1.2 IIponieHTHbIE BEIYUCICHHUS. 1 2 JI1.2J12.2
VYpaBHeHus 1 HepaBeHcTBa. [IpocThie 01
HPOIIEHTHI, Pa3HbIe CIOCOOBI NX
BeryucieHus. /Jlex/




1.3 |JIuneiiHble, KBaxpaTHBIC, JPOOHO- JI1.2J12.2
JIMHEHBIE ypaBHEHUS U HEPAaBEHCTBA 21
/Jlex/

1.4 |IIpocThie U CIOXKHBIC TPOLICHTHI. JI1.2J12.2
[IpouieHTHBIE BEIUUCIIEHNUS B 21
npod)ecCHOHANBHBIX 3a1auax /JIek/

15 |(IIpodeccronansHOE-OpHEHTHPOBAHHOE JI1.2J12.2
conepxanue) Pemenue 3a1a4 Ha
BBITIOJTHEHNE apu(METHIECKUX
JIEUCTBUM, HEOOXOIUMEBIX B
MIPAKTHIECKON U MPOd.AeITETLHOCTH.

Mp/

16 |(IIpoeccnoHaIBHOC-OPHECHTHPOBAHHOE J1.2712.2
coaepkanue) Pemenne npakTuko- 21
OpUEHTUPOBAHHBIX 33]1a4, COJIepIKaIUe
MIPOLEHTHI. YPaBHEHHS U HEPaBEHCTBA.

Mp/
Pa3gen 2. CTeneHu U KOPHU.
Crenennasi pyHKkuus

2.1 |Tema 2.1 CrenenHas QyHKIHS U e JI1.2J12.2
cBolicTBa. ApudMeTnyeckuil KOpeHb 01
HaTypaJbHOM cTerneHH. /JIex/

2.2 |IloHATHE CTEIEHH C PAlIOHAIBHBIM H JI1.2J12.2
JeUCTBUTEIbHBIM IIOKA3aTEIIIMHU. €
CBoJiCTBa CTENEHHU € PAallMOHATIBHBIM U
JeHCTBUTENBHBIM MOKa3aTeaIMH. /JIex/

2.3 |IIpeoOpazoBaHue BEIpaKEHH ¢ KOPHEM JI1.2J12.2
n- oii crenenu. /Jlex/ Ol

24 | Crenenu u kopuu. /TIp/ JI1.2J12.2

21

25 |Crenennsie QyHKIINH, UX CBOWCTBA U JI1.2J12.2
rpaduxu /Jlex/ €)!

2.6 |Crenennsie ¢pynkiuu. /Tlp/ JI1.2J12.2

21

2.7 |Tewma 2.2 UppaunoHanbHbIie ypaBHEHUS U JI1.2J12.2
HepaBeHcTBa. Perienue nmpocreimnx €)!
HpPPALOHANBHBIX YpaBHEHUH U
HepaBeHCTB. /JIex/

2.8 |HecranmapTHbIe CIIOCOOBI pPeLICHHS J1.2712.2
HppalMOHAIBHBIX ypaBHEeHU. /JIek/ 21

2.9 |Pemenue mppanroHABLHBIX YpaBHEHH. JI1.2J12.2
Mp/ 21

2.10 |PemeHue uppaloHaIbHBIX HEPABEHCTB. JI1.2J12.2
Mp/ )|
Pa3nen 3. [lokazaresabHasi QyHKIHUS,
ee cpoiicTBa. IlokazaTeqabHbIe
YPaBHeHHUsI M HEPAaBeHCTBA

3.1 |Iloxa3atenbHas GpyHKLUS, €€ CBOMCTBA U JI1.2J12.2
rpaduk. [IpuMeHeHne mokazaTeabHON 21
¢bynxuuu. /Jlex/

3.2 |Perienue npoCTEHIINX MTOKA3aTEIbHBIX JI1.2J12.2
ypaBHeHuit /JIex/ 01

3.3 |Perrenue mokasaTeabHbIX yPaBHEHHIHA JI1.2J712.2
pasnu4HbIMU criocobamu. /JIex/ 21

3.4 |Pemenue nokasaTenbHbIX HEPABEHCTB JI1.2J12.2
/JTex/ 01

3.5 [IlokasarenbHast Gpyrkuus /TIp/ JI1.2J12.2

31

Paznen 4. Jlorapugmel.
Jlorapngmuyeckas GpyHKuus




4.1 |Tewma 4.1 Ilonsrue norapugpma. 2 J1.2J12.2
Jlorapudm uncia. OcHoBHOE 21
JIOTapU(PMUIECKOE TOKIECTBO.

JecsaTnuHbIi 1 HATYPaIbHBIN
norapudmsl, yncio e. CBoicTBa
norapudmos. [Tepexo/ K HOBOMY
ocHOBaHUI0. /JIex/

4.2 | Omnepanwust sorapuMUPOBAHUS U 2 J1.2J12.2
noreHuupoBanus. /Jlex/ )

4.3 |BpluncneHue u cpaBHEHHUE JIOTapUGMOB. 2 JI1.2J12.2
Mp/ 21

4.4  |CamocrosrensHas padota /Cp/ 52 JI1.2J12.2

)

45 |Tema4.2 Jlorapudmudeckas GyHKIUS U 2 JI1.2J12.2
ee cBolicTBa. Pemenue )
Jorapu(pMUIECKIX YPaBHEHHH TpeMs
OCHOBHBIMH METO/IaMH.

4.6 |Jlorapudmsl. Jlorapupmuaeckas 2 JI1.2J12.2
¢ynkuus /Tp/ )

4.7 |Jlorapudpmudeckue ypaBHEHUS U 2 J1.2J12.2
HepaBeHcTsa /I1p/ 21

4.8 | (IlpodeccroHanbHOS-OPUSHTUPOBAHHOE 2 JI1.2J12.2
coneprxanue) [IpaMenenue gorapupmos. €
Jlorapudmsbl B IPUPOJIE U TEXHHUKE.

Jlorapudmudeckast criupassb.

Mp/

Pa3zzien 5. OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue GpyHKIHH

51 |Tema 5.1 Tpuronomerpudeckue 2 JI1.2J12.2
(GYHKIMY IPOU3BOJILHOTO yIiIa, YUCHA. 01
OCHOBHBIE TPUTOHOMETPHUIECKUE
TOXIecTBa. Pamuanuas u rpagycHas
Mepa yria. [ToBOpoT TOUKH BOKPYT
Haydaa KoopauHat. OnpeaeneHus
TPUTOHOMETPUIECKUX (DYHKIMNA. 3HAKK
TPUTOHOMETPUUYECKUX QYHKIHIT 1O
YeTBEPTSIM. TPUTOHOMETPUIECKHE
¢byHKIMi yrinos o u - a. /JIex/

52 | ®opmynsl npuBeneHUs, CYMMBI U 2 JI1.2J12.2
Ppa3HOCTH IBYX YTIIOB, IBOHHOTO yTIIa, 21
MOJIOBUHHOTO yria. /JIex/

5.3 |IIpeoOpa3oBaHus TPUTOHOMETPUICSCKUX 4 J11.2J712.2
BoIpaxkeHui /IIp/ €)!

54 |Tema 5.2 Tpuronomerpuyeckue 2 JI1.2J12.2
¢byukuuy, ux rpaduku. OyHKIMH, X 21
cBolicTBa U rpaduxu. /Jlex/

5.5 |IIpeoOpa3zoBanue rpagukoB 2 JI1.2J12.2
TPUTOHOMETPUYCCKUX (PYHKIIUIA. 21
OO0paTHble TPUTOHOMETPUYECKHUE
¢byukuuu. /Jlex/

5.6 |Tema 5.3 Tpuronomerpuyeckue 6 JI1.2J12.2
ypaBHEHHs U HepaBeHCTBa. [IpocTelimme 21
TPUTOHOMETPUUYECKUE YPABHEHUS U
HepaseHcTBa. /TIp/

5.7 YpaBHEHHUS], CBOASILIAECS K KBaIPATHBIM, 2 JI1.2712.2
pelaeMble pas3IoKEeHUEM Ha 21
MHOXKUTEIH, OTHOPOHEIE. /JIek/

5.8 |IIpakriueckue 3aHsTHS C 2 JI1.2J712.2
po(heCCHOHATTEHO-OPHEHTUPOBAHHBIM 21

coaepkanueM. Onucanue
IIPOU3BOJICTBEHHBIX IIPOLIECCOB C
IIOMOMIBIO (QYHKIUH U UX TPadUKOB.

Pa3nen 6. [IpousBoanas pyHkuum, ee
npuMeHeHHe




6.1

Tema 6.1 [IpousBoaHas GyHKUIUU.
[paBuna nuddepenippopanus.
[TonsTue o npenene
nociuenoBatenbHoCTU. [loHsATHE
npou3BogHOM. [Ipon3BonHbIE
AJIEMEHTAPHBIX GYHKIUH. DOPMYIIBI

J1.2J12.2
o1

6.2

Haxosk/ieHre NPOU3BOHEIX, IPHMEHSIS
MpaBuiIa U GOpMYJIIbI
mupbepentuponanus. /I1p/

J1.2J12.2
01

6.3

IToHsTHE O HENPEPHIBHOCTH (PYHKIINH.
Meron unrepBaios. /Jlex/

J1.2712.2
01

6.4

Tema 6.2 IIpakTUdecKue IPUI0KEHUS
npousBogHON. Dusmueckui,
reOMETPHUYECKUI CMBICII IPOU3BOJHOM
GbyHKIMU. YpaBHEHUE KacaTebHON K

rpaduky GhyHKIMU.
/JTex/

J1.2J12.2
01

6.5

Bospacranue u yosiBaHue QyHKIUH,
COOTBETCTBHE BO3PACTaHHA U YOBIBAHHS
(YHKIMHN 3HaKy IPOU3BOAHOM. 3aqaun
HA MAaKCUMYM ¥ MUHUMYM. /JIex/

J1.2712.2
01

6.6

I'eomerpudeckuii u GU3MIECKUH CMBICIT
BTOPOI MPOU3BOTHONW. AITOPUTM

uccie0BaHus QYyHKIMU U IOCTPOCHUS
ee rpadrKa ¢ MOMOIIBIO TPOU3BOTHOI.

J1.2712.2
01

6.7

(TTpodeccronansHOE-OPHEHTHPOBAHHOE
cozepkanne) 3a1aui Ha HaX0XKICHUE
HaUOOJIBIIETO ¥ HANMEHBILETO 3HAUCHHUSI.
Mp/

J1.2712.2
01

Pa3znen 7. IleppooGpa3Has pyHKuMH,
ee MpUMeHeHHe

71

Tema 7.1 IlepBooOpa3Has pyHKIUH U
HeOMpeAenEHHBIH HHTEerpal.
O3HaKOMJICHHE C TOHATHEM HHTErpaia 1
nepBooOpasHoi it GyHKuuu y=f(x).
PeneHue 3a1a4 Ha CBA3b IIEPBOOOPA3HOIT
U ee MPOU3BO/IHOI, BBIYHCIICHHE
NepBOOOPA3HOM AT JAHHOH GYHKIMU.
Tabnuia GpopmMyst 1uist HAXOXKASHHS
nepBooOpa3HbIx. M3ydyeHue npasuia
BBIUUCIICHHS TIEpBO0OOpa3Hoii. /JIek/

J1.2712.2
01

7.2

IeprooOpazuas dynkimn. /TIp/

JI1.2J12.2
01

7.3

Heonpenenénnpiii unrerpan. [lpaBuna
unrerpuposanus. /IIp/

J1.2712.2
€)!

7.4

Tema 7.2 OnpenenéHHblil HHTErpall U ero
IIpaKTUYIECKOe MPUIOKEHUE. 3a1auy,
IIPUBOJAIINE K TIOHATHIO ONPEAETIEHHOTO
UHTErpana — O BHIYMCICHUH 101U
KpPHUBOJIMHEIHOMH Tpamnenuu, o
nepeMeleHuy Touky. [lonsaTue
ONPEICIIEHHOTO NHTETPAIa.
I'eomeTrpuueckuii u GU3HIECKU CMBICT
ornpeneneHHoro uaterpana. Gopmyna
Herorona— JleioOnuna. ITnomans
KpHUBOJHMHEHHON Tpanenuu. /JIex/

JI1.2J12.2
01

75

Beluncnenye onpeneneHHbIX
uHTerpanos. [Inomans kpuBonuHEHHON
tpanenuu. /IIp/

J1.2712.2
01

7.6

(ITpodheccronanbHOC-OPHEHTHPOBAHHOE
conepkanue) Pemenue 3agay Ha
MPUMEHEHUE HHTETPaja JJisl BEIYUCICHUS
(bU3UYEeCKUX BEIWYMH U IUIOIIALCH.
ITpumeHeHue nepBooOpa3HOit PyHKIUH B
3agavax npod.HanpasneHuoctu. /IIp/

J1.2712.2
01




Pazpen 8. DieMeHTHI Teopuu
BEPOATHOCTEH H MATEMATHYECKOI
CTATHCTHKH

8.1 [Tema 8.1 OcHoBHBIE (HOPMYJIBI J1.2J12.2
KOMOMHATOPHUKHU, CTATUCTUKY U TEOPUU 01
BEPOSITHOCTEH. DJIEMEHTHI
KOMOUHATOPUKHU U TEOPUU
BEPOSITHOCTEH: OCHOBHBIE OHSTHUS
koMOuHatopuku. CoObITHE, BEPOSITHOCTh
co0ObITus. CloKeHue U yMHOXKEHHE
BEPOSTHOCTEN.

8.2 |(ITpodeccronanbHOE-0pHEHTHPOBAHHOE JI1.2J12.2
conepxanue) Pemenue 3a1a4 Ha )
Ompe/esIeHUE KIIaCCUIECKON
BEpOSITHOCTH. BepoaTHoOCTh B
npodeccHoHANBHBIX 3a1auax. /TIp/

8.3 |Tema 8.2 JluckperHas ciydaiiHast JI1.2J12.2
BEJIMYHHA, 3aKOH €€ pacIpe/IeIeHus.. 01
3aaun MaTeMaTHYEeCKOM CTaTUCTUKH.

Bunel cnyyaiiHbIX BETUUHH.
Orpenienenne AUCKPETHON CITyIaiftHON
BEJIMYHMHBL. 3aKOH pacnpeaeIcHus
JIUCKPETHOH ciydaitHO! BennduHbl. Ee
YHCJIOBBIC XapaKTepUCTUKU. [lepBruHas
00paboTKa CTAaTUCTUYECKUX JaHHBIX.
UucoBble XapaKTEPUCTHKH (CpeHee
apudmMeTHIecKoe, MeIiana, pa3Max,
nucriepcusi). Pabora ¢ Tabnunamu,
rpadukamu, ruarpammamu. /JIex/

8.4 |DnemeHTH MaTeMaTHYECKON JI1.2J12.2
cratuctuxuio /IIp/ 01

8.5 [(IIpodeccnonanbHoe-opueHTHPOBAHHOE JI1.2J12.2
conepxanue) [IpeacraBnenne qJaHHBIX. 21
3amaun MaTeMaTH4eCKOW CTaTUCTUKU B
npodeccnoHanbHON IeSITENFHOCTH.

Mp/
Pa3nen 9. IIpsiMble ¥ NJIOCKOCTH B
NMPOCTPaHCTBE

9.1 |[Tema 9.1 OcHOBHbIEC TOHSATHSI J1.1
crepeoMeTpun. PacionoxeHne mpsMbIx JI1.2J12.1
U TUIOCKOCTEH B MPOCTPAHCTBE. 1. J12.2
[Ipenmer crepeomerpun. OCHOBHBIE 21
MOHATHSL. AKCHOMBI CTEPEOMETPHU U
ciencTBus U3 Hux. /Jlex/

9.2 |Ilepecekaromuecs, napaieabHbIE H J1.1
CKpEIIMBAIOIIHECS MIPSIMBIE. YTOJI MEXAY JI1.2J12.1
MPSIMBIMHU B TIPOCTPAHCTBE. 2.2
INeprneHANKYNAPHOCTD NPAMBIX. /JIex/ )|

9.3 |Pemenue 3a1a4 Ha B3aUMHOE JI1.1
PacCIoIOKEHHUE PSAMBIX, IPSMBIX U JI1.2J12.1
mwiockoctei. /TIp/ 2.2

9.4 |Tema 9.2 [NapannenbHOCTh B J1.1
npoctpadcTie. [lapannensHOCTs NpsMon JI1.2J12.1
u mockoctu. Onpeznenenue. [IpusHak. J12.2
Caoiictsa. [TapamienbHOCTb IIIOCKOCTEH. €]
Ormpenenenue. [Ipuznak. CoiicTBa.

TeTpadap 1 ero JIEMEHTHI.
[Tapannenenunen u ero 3J1€MeHTEHI.
CBolicTBa IPOTHBOIIOJIOXKHBIX FPaHeH 1
JuaroHajiell mapauenenunesaa.

95 |Pemenue 3amad mo Teme J1.1
napajuieNIbHOCTB IIockocteit. /T1p/ JI1.2J12.1




9.6 |Tema 9.3 [lepneHANKYISPHOCTD B J1.1
npoctpancTse. [lepnenaukynspHOCT JI1.2J12.1
npsiMbix. [lapannensHble npsiMble, 122
MIEPICHAUKYIISIPHBIE K IUIOCKOCTH. 21
[Ipu3Hak nepreHuKyIIpHOCTH IPSAMOT
1 iockocty. /JIex/

9.7  |Ilepnennukyinsp u HakIoHHBIE. Teopema J1.1
0 Tpex MePIeHIUKYIsIpax. YOI MeXIY JI1.2J12.1
IIPSAMOM U IJIOCKOCTBIO. YTOJI MEXIY 22
miockocTsMu. [lepneHquKynsspHOCT 21
m1ockocTer. Paccrosnus B
npoctpaHctse. /Jlex/

9.8 |IIpsiMbIe 1 TIIOCKOCTH B IPOCTPAHCTBE. J1.1
Mp/ JI1.2J12.1

9.9 | (IlpodeccroHaNBEHOC-OPHEHTHPOBAHHOE J1.1
conepxkanue) [Ipsmble U TIIOCKOCTH B JI1.2J12.1
pelIeHUH TPaKTUKO-OPHEHTHPOBAHHBIX 2.2
3anau. /IIp/ €]

9.10 [Tema 9.4 JIekapTOBbI KOOPTUHATHI B J1.1
npoctpadcrse. /I1p/ JI1.2J12.1

9.11 |Tema 9.5 BekTophl B IPOCTPAHCTBE. J1.1
CrnoxeHue U BEIYUTAaHUE BEKTOPOB. JI1.2J12.1
YMHOXEHHUE BEKTOPa Ha YUCI0. YToll 22
Mexay Bekropamu. CKamsipHOe 21
npousBeieHre BekTopoB. /TIp/

9.12 |(IIpodheccnonabHOC-OPHCHTHPOBAHHOES J1.1
conepkanne) KoopanHaTe! 1 BEKTOPHI JI1.2J12.1
IIpU peLIeHUH IPUKIIaIHbIX 3aad. 22
Mp/ 21
Pa3gen 10. MHOrorpaHHHKH U TeJia
BpaLleHNus

10.1 |Tema 10.1 MHOrorpaHHUKU U UX J1.1
cBoiicTBa. Bepuunel, pebpa, rpaHu JI1.2J12.1
MHororpaHuuka. [lpusma (HakI0HHas, 22
npsiMas, IpaBUIIbHAS) U €€ DJIEMEHTHI, €]
ceuenns. [lapamnenenunen. CpolicTBa
IIPSIMOYTOJIBHOTO HapajuieenuIea.

Ky0. /Jlex/

10.2 [ITupammupa u e€ snmemeHTsI. [IpaBunbHas J1.1
nipamMusa. Y cedeHHas MupaMua. JI1.2J12.1
[Inomans moBepxHOCTH J12.2
MHOTOTpaHHUKOB. [IpocTeiimue 21
KOMOHMHAIUM MHOTOIPaHHHUKOB.

Brruncenne 2neMeHTOB
IIPOCTPAaHCTBEHHBIX GUTyp (pEOpa,
JMaroHaIM, yriisl). [IpaBuiibHbIE

10.3 |Mmuororpanauku. [Lnomans JI1.1
IIOBEPXHOCTH MHOIOrpaHHUKOB. [Ipnu3ma. JI1.2J12.1
Mp/

10.4 |Mmuororpanauku. [Lnomans JI1.1
ITIOBEPXHOCTH MHOTOI'PaHHUKOB. JI1.2J12.1
IMupamuna /TIp/ 2.2

105 |(TIpodheccroHanbHOE-OPUEHTHPOBAHHOE JI.1
conepxanue) [loHsITHE O CHUMMETpPUH B JI1.2J12.1
npocTpaHcTBe (LeHTpalibHAas, OceBas, 2.2
3epkasibHast). O6o0meHne €]
MIPEJCTABIEHUH O MPAaBUIBHBIX
MHOTOTpaHHHUKax (TeTpas’ap, KyO,

OKTa’Ip, NOAEKAdIP, UKOCAYP).
[Ipumepsr cummeTpwuii B mpodeccun.

10.6 [Tema 10.2 Texa BpaiieHUs ¥ UX J1.1
cBoiictBa. L{unuHp, kKoHYC, MX JI1.2J12.1
pa3Beptku u ceueHus. Cdepa u map. J12.2
/JTex/ €]

10.7 |Pemienue 3a1ad o TeMe MHTHHIP, i

komnyc. /Ip/




10.8 |Pemenue 3agau no teme cepa u map. 2 2 J1.1
Mp/

10.9 |Tema 10.3 ITnomanu moBepxHOCTEH H 2 2 J1.1
00BEMBbI MHOTOTPAaHHUKOB, TEJl JI1.2J12.1
BpamieHus. O0beM IPSIMOYTOJIBHOTO 22
napannenenumeaa. Oobem Kyoda. 21
OO0BEMBI IPSMO#T IPU3MBI U IIAITHH/IPA.

O6bembl mupaMuibl 1 Konyca. O0beM
mapa. [Togo6ue Ten. OTHOIEHHS
IUIOIA/ICH TIOBEPXHOCTEH N 00bEMOB
noJ00HbIX Te. /JIex/

10.10 |HaxoxnaeHue 00beMa IPSIMOYTOJIBHOTO 2 2 J1.1
napajienenumeaa, Kyoa, npsmon JI1.2J12.1
npu3Mbl 1 nuuHapa. /Ilp/ 22

21

10.11 |HaxoxnaeHue o0beMa MUPAMUJIBI U 2 4 JI1.1
xonyca. /Ip/ JI1.2J12.1

10.12 |Boruucnenue oobeMa mapa u riomann 2 2 J1.1
cgepsr. /Tp/ JI1.2J12.1

22
31

10.13 |Pemenue 3ama4 Ha COOTHOIIEHUS 2 2 JI1.1
IUIOIAIeH OBEPXHOCTEH U 00BEMOB JI1.2J12.1
o 100HbIX Ten. /Tp/ J12.2

10.14 | (ITpodeccroHaNBHOC-OPUEHTHPOBAHHOE 2 2 J1.1
conepxanue) [Tnomanu u 00beMbI B JI1.2J12.1
IpUKIaaHbIX 3a1adax. /Ip/ 22

21

10.15 |(ITpodeccroHaNBHOC-OPHEHTHPOBAHHOE 2 2 J1.1
conepxanue) Pacuetr o6beMa JI1.2J12.1
BMECTHMOCTH BELIECTB. 2.2
Mp/ 21

10.16 |CamoctostensHas pabota «Pacyer 2 22 J1.1
00BeMa BMECTUMOCTH BetecTBy /Cp/ JI1.2J12.1

10.17 |Dx3amen 2 6 J1.1

JI1.2712.1
22
31

5. ®OH/JI OIEHOYHbIX CPEJCTB

5.1. ®oHA OLEHOYHBIX CPeCTB AJIsl MPOBEICHUs MPOMEKYTOYHOI aTTecTalMu

IMpoMexxyTodHas aTTecTalus IPOXouT B popme sk3ameHa. [lepeueHb BOIPOCOB K IK3aMEHY:

1. Onpenenenue HebIX U PAlMOHANBHBIX, A€HCTBUTENBHBIX YHUCET

2. [TpubmmxEHHbIe BErYUCIeHHs. [IprOmnKkéHHOe 3HAYSHUE BETMINHBI M TOTPETHOCTH MTPUOITVKSHHH.

3. Ompezenenye KOMIUIEKCHOTO yncna. CloxeHHe KOMIUIEKCHBIX YHUCeI. Y MHOXKEHHE U 1eJIEHUE KOMIUIEKCHBIX YHCE

4. 'eomeTpryecKoe NpeJICTaBIeHNE KOMIUIEKCHBIX YHCeN

5. OmnpeneneHue KOpHs N-0H CTETIEHH U €r0 CBOMCTB.

6. Onpenenenue orapudma, IECITUIHOTO U HATYPaIBHOTO Jorapudma. 3aluch OCHOBHOTO JIOTapu()MIYECKOro ToKaecTBa. CBOHCTBA
norapu¢moB. Ilepexon kK HOBOMY OCHOBAHHIO

7. IlpeoOpa3oBanue palMOHANBHBIX, HPPAIIMOHANBHBIX, CTETICHHBIX, TOKA3aTeNbHBIX, JIOTAPU(PMIYECKIX BBIPaKEHHI.

8. Onpenenenue pagranHOW MepHI YIila, CHHYCa, KOCHHYCa, TAHT€HCA M KOTaHTeHca Yucia. BpamarensHoe nqemkeHune. Ynucioas
OKPY’KHOCTb

9. 3HaveHus TPUrOHOMETpHIeCKUX QyHKIMA 115t yrioB 30°, 45°, 60°, 90°

10. OcHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBA, (HOPMYJI IIPUBEICHUS.

11. 3amuck hopMyn cHHYCa M KOCHHYCa TBOWHOTO yTiIa; GOopMyJT MOJIOBHHHOTO yTIia

12. 3amuck hopmyn cuHyca, KOCHHYCa U TAHT€HCA CYMMBI M Pa3HOCTH IBYX YIJIOB

13. TIpeoOpa3oBaHus CyMMBI TPUTOHOMETPHIECKHX (DYHKIMI B IPOU3BEICHUE U IPOU3BEICHHS B CYMMY. BEipaxkeHue
TPUTOHOMETPHUECKUX (QYHKIUH Yepe3 TaHT€HC IOJIOBUHHOTO apryMeHTa

14. Oynkums y = SiN X4y = €Os X, KX OCHOBHBIE CBO#icTBa U rpaduku. OyHKIMU y = tg X, y = ctg X, UX CBOMCTBA U rpaQuKu
15. Onpenenenne apkCHHyca, apKKOCHHYCA, apKTaHTeHCA Yrcia. Pelenne npocTeiiMx TpPUrOHOMETPUIECKUX YPaBHEHHH

16. Pemmenre NpoCTEHIINX TPUTOHOMETPHIECKIX HEPABEHCTB

17. Onpenenenne ¢pynkuun. Haxoxnenune 3nauennit Gpynkuumu. ITocrpoenne rpadukoB THHEHHOH, KBaApaTHIHON (YHKIIHIA.

18. ToxkazatenpHas GyHKIUsL, ee cBoiicTBa [TocTpoeHue rpaduka mokazaTenbHON (GYHKINN

19. Jlorapudmuueckas ¢pyHkiums, ee cBoicTBa. [loctpoenue rpadukos norapudmuueckux GyHKIni.

20. OmpepeneHre TPON3BOIHON QYHKINH, €€ TeOMETPHUYECKOTO U (PU3MIECKOT0 cMbIcia. M3ydeHne npaBmt u GopMyi




21. Onpenenenue BTOPOU MPOU3BOTHOM, €€ FTEOMETPHUYECKOTO U (PU3MUECKOTO CMbICTA. BhIYHCICHNE TPOU3BOJHOM 00paTHOW U CIIOXKHOMN
GbyHKIMN

22. BeiBoj ypaBHEHHS KacaTelbHOM. [[puMeHeHre MPpOU3BOHOM K UCCIeIOBaHUIO (DYHKIIMH U IOCTPOCHHUIO rpaduKoB

23. Onpenenenue nepBooOpa3HOM, HEONPEIEIICHHOTO U ONPEICICHHOTO HHTErpaa

24. TIpuMeHeHHe OTPEICICHHOT0 MHTEeTpalia ISk HAXO0XKICHUSI IIOIIAIU KpUBOJIMHEHHO Tpanewn. ®opmyna Herotona— JleliOHMIa
25. ['eoMeTpUYECKHIA CMBICIT OTPEICICHHOTO MHTErpaa. BrlunciieHne Mmoiaaeii KpUBOJIMHEHHBIX Tpareiyi.

26. PenreHre paliMOHAIBHBIX M HPPAMOHATIBHBIX YPABHEHUI U CHCTEM.

27. PeuieHue moka3areinbHbIX U JIOTapU(YMHUECKUX YPAaBHEHUH U CHCTEM.

28. PanrioHanbHble M HppalOHANbHBIE, TOKA3aTeNbHbIe U JoTapupMuIecKre HepaBeHCTBA. OCHOBHbIE MPUEMBI UX PEILICHUS.

29. PellieHue TPUTOHOMETPUYCSCKUX YPABHEHHUI U CHCTEM, HEPABEHCTB.

30. OcHOBHBIC TOHATUS KOMOWHATOPUKH. Pa3melieHus, nepecTaHoBKH, couetanus. Dopmysa 6unoma Hetorona. CpolicTea
6uHOMHMHANIBHBIX K03 dunuenTos. Tpeyronpuuk ITackans.

31. CobbITHE, BEPOATHOCTH COOBITHS, CIIOKECHUE U YMHOXKCHHE BeposTHOCTeH. [IoHATHE HE3aBUCUMOCTH COOBITHH. JIucKpeTHas
cilydaiiHasi BEIMYHMHA, 3aKOH €€ paclpe/ieieH s, YUCIOBbIC XapaKTEPUCTUKH JUCKPETHOMN CITyJaifHON BeNUYUHEL. [IOHATHE O 3aKOHE
OOJIBIINX YHCEIL.

32. PacnionoxeHue NpsIMBbIX M IIIOCKOCTEH B IPOCTPAHCTBE.

33. [NapamensHOCTh MPSAMBIX B IPOCTPAHCTBE. [lapauiebHOCTh MPSIMOM M IJIOCKOCTH.

34. TlapannensHOCTh IIOCKOCTEH

35. Ky6 u ero ceueHust. Yo Mexy IByMsI IPSIMBIMH. Y TOJI MEXKAY HPSAMOU U IMIIOCKOCTHIO

36. [epneHANKYIAPHOCTD MPSAMBIX B MPOCTPAaHCTBE. [IepmeHMKYIIPHOCTD TPSIMON M TIOCKOCTH

37. Teopema o Tpex nepreHIuKysipax. JIByrpanssiii yroi. IlepneHIuKyIIpHOCTb IIOCKOCTEH

38. BrIBoJ ypaBHEHUH cepsl, INIOCKOCTH U IPSIMOH

39. Onpenenenue GyHKIMH, ee 007IACTH ONPEICIICHIS U MHOXECTBA 3HaYeHU; rpaduka Gynkuuu. [Tocrpoenune rpadukoB GyHKIHH,
3a/IaHHBIX PA3INYHBIMU CIIOCO0AMHU

40. 3anuch CBOICTB QYHKIIMN: MOHOTOHHOCTB, Y€THOCTh, HEUETHOCTD, OTPAHHYEHHOCTD, IEPHOINYHOCTE. HaxoxkJeHHe TPOMEXYTKOB
BO3pacTaHus U YObIBaHHs, HAMOOJBIIETO U HAMMEHBIIIETO 3HAUSHNUS, TOUEK IKCTpEeMyMa

41. Onpenenenue oOpatHbIX GyHKIUi. HaxoxaeHne obactu onpeescHus 1 00acTy 3HaYeHui oOpatHoi GpyHKiuu. [TocTpoeHue
rpaduka oOpaTHOU QYHKIUH

42. TIpeoOpa3zoBanue rpadukoB. Perenne ypaBHeHu# rpaduueckum crocoboM. PereHre HepaBeHCTB IpadUueckuM criocoooM.

43. OnpeneneHne MHOTOTPaHHHKA U €T0 OCHOBHBIX 2JIeMEHTOB. OIpe/ielieHHe U HOCTPOCHUE TIPSIMOI ¥ HAKIIOHHOH MPH3MBI.
Ormpenenenre NpaBUILHON IPU3MBI

44. OnpeneneHye 1 MOCTPOCHUE NapasUlelienuesa, Kyoa

45. CumMmeTpuu B KyOe, B Tapajuiesienineie, B mpu3Me u mupamue. [loctpoenne ceueHns Ky0a, IPH3MBI H THPAMHIBI

46. Ompenenenre 1 MOCTPOSHNE MPAMUIBI, TPABUIIBHON MUPAMUJIBI YCEUEHHON MUPaMHUIBI, TETpadapa

47. TIpaBmiibHbIe MHOTOTpaHHHKH. [IpenicTaBieHne o IPaBUIBHBIX MHOTOTPaHHHKAX (TeTpasap, Ky0, OKTasap, J0JACKasaAp M HKOCadIp)
48. Onpenenenue u rpadguyeckoe uzobpaxenue: chepsl, ieHTpa cdhepsl, paanyca chepsl, uaMeTpa chepbl

49. Onpenenenue u rpaduaeckoe H300paXkeHHe: mapa, IISHTpa [1apa, paJuyca mapa, TiaMeTpa mapa

50. YpaBHenue chepsl, BBIBOA ypaBHEHUs chephl B MPSIMOYTOIEHOM CHCTEMe KOOpAWHAT

51. BzaumHoe pacnoioxeHue chepsl U MIOCKOCTU: HE UMEIOT OOIIUX TOYEK, UMEIOT MHOXKECTBO OOIIUX TOYEK, OHA 001I1ast TOUKa.
I'padmueckoe nzodpaxkeHue

52. KacaresbHas IIIOCKOCTb K cepe: TeopeMa, 10Ka3aTeIbCTBO, 00paTHas TeopeMa

53. ITomane chepsbl

54. Omnpenenenue kacaTeabHOU K chepe, TOUKU KacaHUs

55. B3anMHOe pacnonoKeHne npsiMoii 1 cepsl

56. [IlapoBoii cermMeHT

57. IlIapoBoii cexTop

58. [lapoBoii crnoit

59. Omnpenenenue u rpadguaeckoe H300pakeHNe: HIMHAPA, 00pa3yOMKX NWIMHAPA, OCH LINHAPa, OCHOBAHUH IIHJIMHIPA, BEICOTHI
LWIKHIPA, pajuyca, THaMeTpa [IIHHAPA.

60. Omnpeenenue u rpaduIeckoe N300pasKeHNE: 0CEBOT0 CEUSHUS, CEUSHNS LIMINHPA NEPIIEHTUKYIIPHON K OCH TFIOCKOCTBIO.

61. ITpsiMoii KpYTrOBOM LIUITMHID.

62. Pa3BepTka OOKOBOW MOBEPXHOCTH IMIIHHIPA.

63. ®opmyna miona 60KOBOM MOBEPXHOCTH LIWIHHPA.

64. dopMmyIia IIOIIaaAN MOJTHOM MOBEPXHOCTH IIMITAHIPA

65. Onpenenenue u rpapuueckoe N300paKeHUE: KOHYCa, 00pa3yoIIX KOHYca, OCH KOHYCa, OCHOBaHHUS KOHYCa, BEPLIMHBI KOHYCA,
OOKOBOI TIOBEPXHOCTH KOHYCA, BEICOTHI KOHYCA, CEUCHHST KOHYCA.

66. Onpenenenue OOKOBOH, TOTHOM TOBEPXHOCTH KOHYCa, (OpMyIa HaX0KICHHSI IUTONa g1 OOKOBOH, MOIHOH ITOBEPXHOCTH KOHYCA.
67. OnpeneneHre u rpaguIeckoe N300paKeHNE: YCEUSHHOTO KOHYCa, OCHOBAHUH YCEUEHHOTO KOHYCA, BBICOTHI YCEUEHHOTO KOHYCa,
6GOKOBOIT IIOBEPXHOCTH YCEYCHHOTO KOHYCa, 00pa3yIoNMX YCCYCHHOT0 KOHYCa.

68. OmnpeneneHre 6OKOBOM, MOJTHOW MOBEPXHOCTH YCEUSHHOTO KOHYca, (hopMyJia HaX0XKACHHS IUIOIAIH OOKOBOM, OHON MOBEPXHOCTH
YCEUEHHOr0 KOHyca

69. Beruncenne oo0bema Kyba, MpSIMOYTOJIbHOTO HapasulesienuIesa, NPU3MBbI, IHTHHIpA

70. Brraucnenue o0beMa mupaMHIbL, KOHYycCa, mapa.

71. BeluucneHue mionaan NoBEpXHOCTH IWJIMH/IPA, KOHYCca, Chephl.

72. JlexapToBa cucTeMa KOOPAMHAT Ha IUT0cKocTH. OTpeneNieHne BEKTopa, MOIYIIsl BEKTOPA.

73. PaBencTBO BekTOpOB. Cll0jKEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCJIO.

74. PaznoxxeHre BEKTOpa 110 HanpasiieHusIM. OTpeieNieHre yria MeXIy IByMsl BEKTOPaMH.

75. BbI4HCIICHIE KOOPIHAT BEKTOPA, CKAISIPHOTO MPOU3BEICHHS BEKTOPOB.

76. PaznoxxeHre BEKTOpa 110 KOOPANHATHBIM BeKTOpaM. BBeneHre GopMyIbl pacCCTOSHHS MEXITY IBYMSI TOUKAMH.




Kpumepuu oyenusanus:

5 0aJIOB BRICTABIISCTCS CTYACHTAM 32 MOJHBIN 1 IPABUIIBHBIM OTBET HA BCE BOIPOCHI OMIIETa C IOTHYECKMM 00OCHOBAaHHEM apr'yMEHTOB, B
OTBETE HET OLINOOK.

4 Ganya BBICTABIIETCS CTYICHTAM, €CJIM BOIIPOCH OMIIeTa PacKPBITHI IIOJIHOCTHIO, HO 000CHOBaHUS TOKa3aTeNbCTBA HEIOCTATOYHEI, IPU
5TOM JOIYLIEHBI 1BE-TPU HECYILECTBEHHBIE OLIMOKH, HCIIPABICHHBIE 10 TPEOOBAHUIO TPENOAABATENS.

3 6aia cTaBHUTCS CTYJCHTaM 3a MPABUJIBHBINA OTBET Ha BOIPOCHI OHJIETa, TIPH 3TOM JIOMYIIEHO O0Jiee OJJHOM OITUOKH MO M3JI0KECHHIO (haKTOB
W Oonee OBYX-TPEX HEOUETOB B OTBETE.

2 Oauta CTaBUTCS CTYACHTaM, €CJIH JOMYIICHBI CYIIECTBEHHBIC OIMUOKH, MOKA3aBIIINe, YTO 00yJaroUMiics He 001a1aeT 00s3aTeIbHBIMU
YMEHUSIMH 10 TaHHOW TEME B MOJHOI Mepe.

5.2. ®oHJ OLIEHOYHBIX CPEICTB /IJIsi IPOBEIeHNs TEKYLIEro KOHTPOJISI

IMpenctasnen B IIpunoxenuu 1 x paboueil nporpaMme TUCHUAILIMHBL

6. YA EBHO-METOJUYECKOE I HH®OPMAIIMOHHOE OBECHHEYEHHUE JUCIHUILUIMHBI (MOIYJISA)

6.1. PekomeHyemMasi TuTepaTypa

6.1.1. OcHOBHas1 JINTepaTypa

ABTOPBI, COCTABUTEIN 3arnaBue W3 narenscTBo, Komy-Bo
J1.1 [H.B.Boromosos Anrebpa 1 Havyasa aHan3a: yueOHoe HOpaiit, 2025 | https://urait.ru/bcode/536960-HeorpannyeHHBII
OCOOHe JUTS CPETHETO JOCTYII 3apETHCTPUPOBAHHBIM ITOJIb30BATEISIM
PO eCCHOHATFHOT000pa30BaHus
J1.2 |B. A.T'yceB I'eomeTpust: yaeOHOE TOCOOHE IS IOpaiit, 2025 | https://urait.ru/bcode/541432 -HeorpaHnUEHHBII
1. b. Koxyxos cpenHero NpodecCHOHANIBHOTO JOCTYII 3apETUCTPUPOBAHHBIM I10JIb30BATEIAM
6.1.2. JlonoiHUTEILHAS JIUTEPATYPA
ABTODBI, COCTaBUTEIN 3araBue HsnaTenscTBO, Komny-Bo
JI2.1 [Boromomnos H. B. Anre0pa 1 Havalla aHAH3a: YYEOHUK IS HOpaiir, 2025 | https://urait.ru/bcode/536960 -HeorpaHnUeHHBIIH
JI2.2 [Boromomnos H. B. I'eometpust: yueOHOE TOCOOHUE ISt IOpaiit, 2025 | https://urait.ru/bcode/536961 -HeorpanmnyeHHBIH
cpenHero npodeccuoHalIBFHOTO JIOCTYII 3apETHCTPUPOBAHHBIM T10JIb30BATEISIM
00pazoBaHUA

6.2. IlepeyeHb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAUOHHOH ceTn ""UHTepHeT"

o1 |O6pasoBaTenLHLH71 HOpTaJI JJ1s HOATOTOBKH K 3K3aMeHaM 10 npoduibHOM 1 6a30B0Oi MaTeMaTHKe

6.3. IlepevyeHs MPOrpaMMHOT 0 ofecnedeHust

6.3.]| Oducnrrit maxer - LibreOffice

6.4 TlepevyeHnb MH(POPMAMOHHBIX CHIPABOYHBIX CHCTEM

6.4.1 ICC «KoncynsrantlLrocy

6.4.4 NCC «"apanT»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

7.1 TTomemeHns AT TPOBEICHHUS BCEX BUIOB PabOT, IPETyCMOTPEHHBIX YUeOHBIM IIITAHOM, YKOMILIEKTOBaHB! HEOOXOIUMO
CHELHAIU3UPOBAHHON y4eOHON MeOeIbl0 U TEXHUUECKIMU CPEACTBAMU 00yUEHHS.

8. METOAUYECKHUE YKA3AHUA /IS OBYYAIOIIUXCSI IO OCBOEHUIO JUCHUIIJIMHBI (MOY JIST)

Meroaudeckue yKa3zaHus 0 OCBOSHMIO TUCIUIUINHEI IpecTaBiieHsl B [Ipunoxenun 2 k pabodell mporpaMme JUCLUILIMHBL.



https://urait.ru/bcode/536960
https://urait.ru/bcode/541432
https://urait.ru/bcode/536960
https://urait.ru/bcode/536961

®OH/J OHEHOYHBIX CPEJICTB

OYVYII1.03 MaremaTuka

[punao:xenue 1

1. Onucanne noka3zareseil 1 KpuTepUeB OLIEHNBAHUS KOMIIETEHIHI HA Pa3JIMYHBIX ITANAX UX

(opMupoBaHusi, ONHCAHUE IIKAJ OIleHUBAHUS
1.1 Ilokazarenu v KpUTSPHUH OIICHUBAHIS KOMIICTCHITHI:

u Havan aHanm3a,
TeOMETPHU;

- pemaTh CTaHIapTHBIMHU
npuEMaMH paliOHAIbHBIE
u UppaloHalIbHBIE,
THIOKa3aTesbHbIC,
CTETICHHBIE,
TPUTOHOMETPHUYECKHUE
YpaBHEHHS U HEPABEHCTBA,
UX CHCTEMBI;

- NPUMEHSTh H3yYEHHbIE
CBOWCTBA F€OMETPHUYECKHUX
buryp u ¢dopmynsl s
peLIeHNs] TeOMETPUIECKUX
3aqad M 3amad C
MPAKTHIECKUM

COJIepKaHHUEM.

pemaTh 3amadd  anreOpbl |
HayaJ aHaJu3a, TeOMETPHH;
pemaTh CTaHJAPTHBIMH

HpI/IéMaMI/I pauOHAJIBHBIE U

HppalyOHAJIbHBIE,
MIOKA3aTeNIbHbIE,  CTEIICHHBIE,
TPUTOHOMETPUYECKUE

YpaBHCHUA U HCPABCHCTBA, UX
CUCTCMBLIIPUMCHATD

HA3y4YCHHBIE CBOICTBa
TEOMETPUUCCKUX  Guryp
(hopmyIbI JUTS peleHus

TCOMCTPHUYCCKHUX 3a/1a4 U 3a1a4
C IPAKTUYCCKHUM COACPIKAHUCM.

aHaJIN3a, TEOMETPUH;
pemars  CTaHJAPTHBIMU
npuéMaMu paluOHAIBHBIE
u HppalnyoHalbHbIE,
MIOKA3aTEJNbHBIE,
CTETICHHBIE,
TPUTOHOMETPUYECKUE
YPaBHEHUS M HEPABEHCTBA,
UX  CUCTEMBL;IIPUMEHSATH
HU3y4YCHHBIE CBOICTBa
reoOMEeTPHUYECKUX QUryp U
(bopMynbl Ui peleHHs
FEOMETPUYECKUX 3a7ad U
33Ja4 C IPAKTUYECKUM

COJIEp)KaHHUEM.

VYV]I, cocrapistoiue [Tokazarenu Kpurepun oniennBanus Cpencra
KOMIIETEHIIHIO OIIEHUBAHUS OIIEHMBAHUS

3HaTh: CdopmupoBaBmmecst YpoBeHb T1-T18,
- OCHOBHBIE ITOHATHS, UICH | CHCTEeMATHYECKHe 3HAHHUSA | 3HAHMHOCHOBHBIX 13 (1-14)
U MeToAbl anreOpel ¥ | 0OOCHOBHBIX MOHATHSX, WACSX | MOHATHH, HIEH U METOIOB
MaTeMaTUYECKOro M Meroiax  anreOpsl ¥ | anreOpsl 51
aHaIn3a; MaTeMaTHYECKOTO aHAIN3a; 00 | MaTeMaTHYECKOTO
- OCHOBHBIC ITIOHATHUA O OCHOBHBIX ITOHATHUAX O INIOCKUX | aHAJIW3a,0CHOBHBIC
TUIOCKHUX ulu MIPOCTPAHCTBEHHBIX | MOHATHS O TIIOCKHX U
MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (PUTYpax, WX | MPOCTPAHCTBEHHBIX
reoMeTpHUYEeCKUX (PUTypax, | OCHOBHBIX CBOWCTBAX; reoMeTprueckux urypax,
WX OCHOBHBIX CBOMCTBAaX; |0 mpomeccax ¥ SBICHHUSX, [ NIX OCHOBHBIX CBOMCTBAX;
- O TIpoIIeCcCcax U ABIEHUSX, | MMEIOIIUX BEPOSTHOCTHBIN | O Mpoleccax U ABICHUSX,
MMEIOIINX XapakTep, O CTAaTHCTUYECKHX | IMEIOIINX
BEPOATHOCTHBIN XapaKkTep, | 3aKOHOMEPHOCTSX B PEaTbHOM | BEPOSTHOCTHBIN XapakTep,
(6] CTaTUCTUYCCKHUX | MHUPE, 06 OCHOBHBIX IIOHATHUSX | O CTaTUCTHYCCKHUX
3aKOHOMEPHOCTSIX B | aIeMeHTapHON TeopuH | 3aKOHOMEPHOCTSX B
peaTpHOM  MHpe, 00 | BeposiTHOCTEH. peasbHOM MHpe, 00
OCHOBHBIX TIOHATHSIX OCHOBHBIX TIOHSATHSIX
AIIEMEHTaPHON TEOpHUH AIIEMEHTaPHON TEOpHUH
BEPOSATHOCTEN. BEPOSATHOCTEH.
YmMmerb: CdopmupoBaBmmecs YpoBeHb ymeHusipeliaTh T1-T18,
- pemaTh 3ajayd anreOpsl | cucTeMaTHYeCKHe ymeHus | 3amaun anre6psl u Hawan | 13 (1-14)




1. 3navyeHne BeIpaXKEHUS

porpaMM, B TOM YHCIIE
IUIs IOVCKA Iy TH PeILCHUS
Y WUTIOCTPALUU PELIeHUS
YpaBHEHUH U HEPABEHCTB;
— BJIaJICHHE OCHOBHBIMHU
MOHATHUAMHU O IUJIOCKHUX U
MIPOCTPAHCTBEHHBIX
reoMeTpuuecKkux urypax,
HX OCHOBHBIX CBOMCTBaX;

IUIOCKUX M IPOCTPAHCTBEHHBIX
reoMeTpuyeckux (purypax, ux
OCHOBHBIX CBOMCTBaX;

Y WLTIOCTPALMN PEIICHHS
YpaBHEHUH 1 HEPABEHCTB;
OCHOBHBIMH MOHSTHUSMH O
IJIOCKUX H
MIPOCTPAHCTBEHHBIX
reoMeTprueckrx urypax,
UX OCHOBHBIX CBOMCTBAX;

Baaners: CdopmupoBaBmmecs YpoBeHb BJIaieHUs T1-T18,
- METOJAaMHU | CHCTeMATHYECKUEe BJaJeHusi | merogamu nokazatenscts | I3 (1-14)
JIOKa3aTeNbCTB W | METOZaMH JI0Ka3aTeIbCTB U | M QJITOPUTMOB DEIICHUS,
AIITOPUTMOB pELIeHUs], | aNrOPUTMOB PEIICHHsI, YMECHUE | YMCHHE WX IPUMCHSTH,

yMEHHE UX NPUMEHSTh, | KX [PUMEHSTh, POBOIHUTH | MPOBOINTH

MIPOBOJUTH JIOKa3aTeNbHbIC PACCYKJICHUS B | TOKA3aTEIbHBIE

JIOKa3aTeNbHbIe XOJIe pelIeHus 3a1a4; paccykIeHuss B XoJe
paccyXIeHuss B  XOJ€ | CTaHIAPTHBIMU NpUeMaMHt | pelIeHus 3a1a4;

peleHus 3a1ay; pelieHus palMOHANBHBIX U | CTAaHJAPTHBIMU ITPHEMaMH

- BIIaZICHUE | HPPALMOHATIBHBIX, pelLICHUs]  palMOHATBHBIX
CTaHIAPTHBIMU IIPUEMaMH | MTOKa3aTeJIbHBIX,  CTEHEHHBIX, | U UPPALOHATBHBIX,

pelLleHUs]  palMOHATBHBIX | TPHTOHOMETPUUIESCKUX MOKAa3aTeNbHBIX,

u UpPpaLOHATbHBIX, | ypAaBHCHUN M HEPaBEHCTB, UX | CTCMICHHBIX,

[I0Ka3aTENIbHBIX, CHCTEM; WCTIOTB30BaHNE | TPUTOHOMETPHYECKIX

CTEICHHBIX, TOTOBBIX KOMITBIOTEPHBIX | ypaBHEHUH U HEPaBEHCTB,
TPUTOHOMETPHUYECKUX NporpaMM, B TOM YHCIE JUIS | UX CHCTEM;

YpaBHEHHUH U HEPABEHCTB, | MIOMCKAa IyTH PpEIICHHUS U | UCIONB30BAHHE TOTOBBIX

uX CHCTEM; | HILTFOCTPAIHH PELICHUs | KOMIBIOTEPHBIX

UCIIONIb30BAaHUE TOTOBBIX | YPaBHCHHU M HEPABEHCTB; IporpaMM, B TOM YHUCIIE
KOMIIBIOTCPHBIX OCHOBHBIMH TIOHATUSAMU O | JJId IIOUCKaA ITyTHU pECIICHUA

T — mecmosvie 3a0anus, 113 — npakmuyeckue 3a0anus

2 Tunosbie KOHTPOJBbHBIC 3aJaHUA WJIM HHBIC MaTE€pHaJIbl, HeOﬁXOZ[I/IM])Ie aJisi OEHKH

3HAHMH, YyMeHMH,

HABBIKOB U (MJM) ONbITA AeATEILHOCTH,

(opMupoBaHus KOMIIETeHINH B Mpolecce 0CBOCHHUS 00Pa30BaTeJbHOI NPOrpaMMbl

TecToBbIe 3a7aHuA:

1 cemecTp

Tecr 1 «IloBTOpeHUE Kypca MAaTEMATHKH OCHOBHOI1 LIKOJIbD)

a)2 6)1 B)4 1)3

1 BapuanT.

(0,25+7 1L + 5):109 + 11L  paBHO

6 3 12

XapaKTepu3yIMX

3Talnbl

2. YKaxuTe KOPeHb (WM KOPHU, €CITH X HECKOJIBKO) YPaBHEHUSL:

1)2x2-32=0
a)0; 16 0)0;4 B)4;-4 1) 2;-2
2)3x2 -x=0
a)3;1 6)0;15 B) 3;0 r)é;l



3) x3-5x2+ 6x =0
a)4,;3;2 0)3; 2,1 8)0;1;2 1r)0; 2;3
4)5(x-2)=7x+16
a)-11 6)12 8)-13 1) 14
5)12=12
X

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

3. Ykaxure PCUICHUEC KaKA0T'0 U3 HCPABCHCTRB!
1) 4(7 - 2x) < 3(4x - 2)

a)[1,7; +00) 0) [2,3; +0) B) (-o0;1,7] r) (-o0;2,3]
2)3x2 -7x+2 <0
a) (-oo;i] U [2; +0)6)[1; 6]B)(-00; 1] r) [%:2]
3) 4=x > 0
2x—3

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

4. PemennieM crCTEMBI ypaBHEHUH

x2 +y2 =10
Xx-y=2
SIBJISIFOTCSI TIAPhI YHCEIT:
a) (2,1); (-1;-2) 6) (1;3); (-1;-3) B) (3;1); (-1;-3) 1) (3;4); (-3;-4)
2 BapwuaHnr.
1. 3HaueHMe BBIPAKEHUS (0,2 +32 - 4):226+ 2194 paBHO
7 3 105

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

2. YKaXuTe KOPeHb (WM KOPHH, €CITH UX HECKOJIBKO) YPaBHEHUSL:

1)3x2-27 =0
a)3; -3 603 899 1) 09
2)2x2 -x=0
2)2:0 6)L2 B0 L1 1;-
2 2 2
3) x3-x2-2x=0

a)3;2; -1 0)0; 2;,-1 B)0; 3; 2 r 0; 1;2
4)3(x—4)=8x+3

a) -3 0) -2 B) 3 r)2
5) 15 =150
a)0,01 0) 100 B) 10 r) 0,1

3. YkaxuTe perieHne Kaxj0ro U3 HepaBeHCTB:
1) 23- x)< 12-5x

a) (-o0; ~216) (-00; 3] ) (-o0; 2] M (3 +)
2)2x? -5x-3 >0
a) (-0; — ] U [3; +0)6) (-00; —1] U [6; +0) B) [- 1 3] r [-1;6]
2 2
3) S < 0
a) (-00; —4,5]U(-2: 2)  6) (-00; —4,5]U[2; +00) B) (-4,5; -2)U (2; +0) T) (-00; —4,5)U (-2; +00)
. X2 4yt =17
4. Pe]_HeHI/IeM CUCTCMBI ypaBHeHI/II/I ABJIIAKOTCA HapBI YUCCII:

y-3x =1



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



3 Bapuanr.
1. 3nauenwe Boipakenust (L -5,75+ 2):55-151L  paBHO:
2 3 12

a) 12 6)- 16 B) 18 r) -14
2. YKaxuTe KOPeHb (WM KOPHU, €CITH X HECKOJIBKO) YPABHCHUSL:
1) 4x2-64 = 0
a) 0; 4 6) 0: 16 B) 2; -2 r) 4; -4
2) 7x2 -x=0
)17 6) 07 B)0; L 0; —7
3) x3+3 x2-4x =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 0)4 B)-5 r)—2
5) 15 = 150
2)10 6)0,1 B) 0.01 r) 100
3. VYkaxure PEHICHUEC KaXXA0I'0 U3 HCPABCHCTB:
1) 2(2-3x) =32x-1)
a) (-00; ] 6)(Z;+®) ) (-0 ] r) [5 +oo)
6 12 12 6
2)3x? -5x-2 < 0
a)[-2; 6) (-00; —1] U [2; +o0) B) (-00; —2] U [ +o0) r [-1;2]
3 3 3 3
3 x%45x >0
@) (05 =5) U (0 ) 6)(o;=5] U [0; +0)" B) (5;0), ! D) (-0;0) U (3 +o0)
2 U (—; +oo) —
4 4 4
. . X2 +y? =13
PemrenueM cucreMsl YpaBHCHUU
{ x-2y =—1
SIBJIAIOTCA IMapbl YUCCII:
4 BapuaHrT.

1.3navenue Boipaxkenuss (2 -9,5+ 2): 341+ 2L pasHO
7 3 42

a) 2 6)4
2. Ykaxure KOpPCHb (I/IJ‘II/I KOpHH, €CJIN UX H€CKOJ'II>K0) YpPaBHCHUS:
1) 5x2- 125 = 0
a) 25; -25 6) 0; 25 B) 5; -5
2)4x2 -x =0
)l L 6) 1;4 B)4; 0

3) x3+ 7 x2+ 10x =0
a)-4;-1;0 0)-5 —2;0 B) -1; 0;
4)7(x—2)=5x+12

a) 15 0)-9 B) 11
r) 13
5) 16 =16
a)100 0) 10 B) 0.1

3. YKaxkuTe perieHne Kax10ro u3 HepaBeHCTB:

r) 0;5

r) 0; =

r) —3; 0;4

r) 0,01



1) 52— x)<7x-26

a) [3; +o0) 6) (-o0; 1] B) (-00; 3] n [5
+00)
2)2x2 -7x-4 >0
a)[ 1 1 1 1
-4 6) (o5 -] U [2 +o0) B) (oo =] U4 +0) 1) [7:2]
o
a) (-10; 0O)u (Z; +00) 0) (-00; —=10] U [0; 2) B)(-0;0) 2 r) (0; 2) U (10; +o0)
s s VG o) 3
4 Pemenuem cuctemMsl ypaBHEHUN XDyt =25
x-y =1
SIBIIAIOTCA Napbl YUCEN:
a) (-4; 3); (4; -3) 6) (5; 3); (-3; -5) B) (4,1);(-1;-4) 1)(43);(3-4

Tect 2 mo Teme: «CTeneHn U KOPHUY

1. Brmuucaure a3a?.
1) as

2) as

3) at

4) als .

2. Beruuciure @ .

1) a5

2) ail

3) a5

4) a1

3. Brorumcaunre 9*3-2,

1) 27

2) 3

3) 1

4) 81

4. CpaBaure yucna 0,22 u 0,2-3.

1) <

2) >

3) =

4) He cpaBHHUTH

5. Kax nazwiBaercs rpaduk GpyHKIHH y = 2x% — 37
1) runepGosna

2) mapabomna

3) npsmas

4) kybuueckas mapaboina

6. VYmpoctute BelpaxkeHne 3% * 32x * 35,
1) 32x245

2) 33x—5

3) 33x+5

4) 3x+5

7. Uemy paBHO 8. Beruncnute
1) 3n

2) 32

3) 32

4) 32n



1492,



1) 7

2) 49

3) 492

4) 494

9. Haiigure 3HaYeHUE BRIPAKCHUS 4\/5 % 2\/;.
1) 32

2) 16

3) 2

4) 64

10. Beruncaure 3\/—_2 7.
1) -27

2) HeT peleHui
3) -3
11. Tlpu KaKuX 3HAUYCHHSAX X UMECT 3HAYCHUEC BHIPAKCHUE 3\/x — 5.
1) x<5
2) x>5
3) x=5
4) npu 00X X

12. Pemmrte ypaBHeHHEe X3 = 216.
1) +6
2) 8
3) 6
4) -6

2
13. 3anuimTe C MOMOIIIBIO 3HAKA KOPHS  a3.

1) 2va3
2) 3Waz
3) Va

4) 3Va

Tect 3 mo Teme:«Jlorapugm. CpoiicTBa Jorapupmon»

1. Brruucmure log; 16.
1) 16

2) 2

3)1

4) 4

2. Beruunciute logs 3.
1) 3

2)0

3) 1

4) 2

3. Berumciure 10gs.
1) 2

2) -2

3) 1

4) 3

logs 16
4. Brpruuciure 5 .

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



3lo 2
5. BLIqI/ICJn/ITe3 g3 .

1) 3

2) 2

3) 8

4)9

6. Haiigure x, ecm l0gx 36 = 2.
1) 6

2) 2

3) 36

4) 64

7. Beruncnute 10922 10gs 81.
1) 81

2) 2

3) 4

4) 3

8. Brrumcimre 109122 + 10g12 72.
1) 2

2) 3

31

4) 12

9. Beruncnure 10gs 75 — logs 3.
1) 2

2) 1

3)5

4) 3

10. Yemy paBno logab + log.c?
1) loga (b +¢)

2) loga (b-c)

3) loga be
b

4) log.c
11. Hasosute 06aacth onpeaenenus Gyukuuu y = 10gz (X - 2).
1) (0; =)
2) (1;+ o)
3) (-0:1)
4) (- o0; + 0)
12. Pemute ypaBHenue 10gz X = - 2.
14
1
2) 4
3) -2
4) -4
13. Pemure ypaBuenwue logs (X + 2) = 1.
1)1
2) 3
3) -1
4) 2
14. Pemute HepaBencTso Ig X >1.
1) x> 10
2) x<10
3) x>1



3)
4)
8.
1)
2)
3)
4)

4) x>0

15. Kakoe U3 MHOXECTB SIBIISICTCS PEIICHIEM HEPABCHCTBA
1) (-o;-1)

2)  (-o0; +o0)

3) (-1; +o0)

4) (-1;3)

Bapuanr 2

1. Beruamcnure logs 27.
1) 2
2) 1
3) 27
4) 3
2. Brrumciwre logs 1.
1)1
2) 4
3)0

1
4) 4
3. Brrumciure logs, 4.
1) 4

2) 2
3) 2

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

61035 13

2log,:=3
5. BLIchnHTe]-S 1= .

1) 2
2) 15
3)3
4) 9
6. Haiinure x, eciu 10g, 4=X.
1) 4
2) -2
3) 2
4) 1
7. Bswrauciure logs log. 8.
1) 8
2) 3
2
1
Berunciute 1g 5 g 2.
1
7
3
10

log, (x +3) < 1.



1)
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)

Beruncnute 10gs 15 — logs 5.
1

10

3

0

Yemy pasHo log,h*?

b¥;

k

logab

klogab

HazoBure obnacts onpenenenus pynkipn y = 10gos (X + 5).

(-6; + )

(5; + )

(- ;%)

(- ;-5)

Pemure ypaBuenue l0gs X = 2.

3

36

64

6

Pemnre ypaBuenue logs (X - 3) = 2.
28

25

2

5

Pemnre HepaBeHncTBO 1093 X < 2.
X<9

X<2

X<8

X<3

Kaxkoe 13 MHOXECTB SIBJISICTCSI PEILICHHEM HepaBEeHCTBA
(5; + )

(- ; 5)

(15 +0)

(-0;1)

logz (x-1) > 2.



Tect 4 mo Teme: «OCHOBBI TPUTOHOMETPHI»
Bapwmanr 1

1 Onpenenure 3HaK BeIpakeHus cos 1550 - sin 5700;
1<0
2=0
3>0
4=1
2 Beruncnute sin 150:
1 V62

4
2 V2

2

3%
40
3 Haiinute 3HaueHue BoIpaxkeHUst sin 569 - cos 340 + cos 560 - sin 349:
10
22
3172
41
4 Beraucnute cos 1059
1 V2—V/6

4

21

34

40

5 Beruucaute sin 159 - cos 159:
11

21/2

3-1

40

6 Borauciute cos? . — sin?

8 8

1172
20
31
4 \/_7

2
7 Yupocture 2 cos? a — cos 2a:
1-1
21/2

31
40

2 tgg

8 Brruncnure :
1-tg 2%

1-1
21/2
31
40

o . 8m,
9 Haiigure 3HaueHue sin
3



1+/3/2
21

3 —/3/2
40

1 . 1
10 MoryT 11 0JTHOBPEMEHHO OBITh CIIPABE/IJIMBBI PABCHCTBA COS® = _H Sina =
2 2

1 na

2 HeT

11 Haiinure 3Hauenue cosa, eciu sina = 0,6 u < a < T
2

12

2 -08
312
40,6

2 5
12 MoryT 11 OJJHOBPEMEHHO ObITh CIIPaBEIJIMBEI PABCHCTBA tga = _U ctga = -
5 2

1 na

2 HeT

13 Ympoctute tg 1°-tg 30-tg 59 - ...- tg 870 - tg 89°:

12

20

31/2

41

14 Haiinute 3HaYeHHE COSA, €ClU ctg & = —3 U « - yrou 4 4yeTBepTH:
12

3
2 =
10

3 310
10
40

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

2 2cosa-cosf

31

4 cosa-cosf

16 Haiitu rpagycHyto Mepy yria 2z

10

2 140°

3 300°

4120°

17 Pemnre sin(—300):
10

2 !
2

31

2
41
18 Petmnre tg(—459):
10
2 —

2

3 -1
41/2
19 Beraucimre sin 9000:
10
21
308

w

1



41/2
20 Berauciaute cos? 150 — sin2 150:
1 V3
2
21

34
2
40

21 OnpepnenuTe 3HaK BbIpaxkeHus sin 2800

1>0

2=0

3<0

4=1

22 OnpenenuTe 3HaK BbipaxxeHus tg 30
1>0

2=0

3=0

4<1

23 Beruncnure sin 3300;
10

2 -1/2

308

41/2

24 Beraucnure sin 159:

1 V2(v/3-1)
4

2 —1/2
3 V2(y/3+1)
4
4'Y,
25 Ynopoctuth sin 720 — sin 129
11/2
2 cos 420
31/8
4 cos 300
26 Yopoctuth cos 349 + cos 260:
1 cos 40
2 cos 420
3 \/§ cos 40
4 cos 300
27 YupoctuTb cos 8x — cos 4x:
1 cos8x
2 cosx

3 \/§cos 2x
4 —2sin6x sin 2x

BapwuanT 2

1 Onpenenute 3HaK BeipaxkeHus tg 1270 - ctg 2010:

1<0
2=0
3>0
4=1
2 Breraucaure sin 759;

1 V6—v2
4



2 V2
2
3 \/6-2\/7

40
7

o . I b4 LT,
3 HaI/II[I/ITC 3HAYCHUE BBIPAXKCHHUA SINn__* COS _— COS _*SIn _,
12 12 12 12

10

21

312

42

4 Beruaucinure cos 159;

1 V246
4

21
4

40

5 Berauciure (cos 75° — sin 759)2;
11

212

3-1

40

6 Berunciaure cos* 159 — sin4 159;
11/2

20

31

1—cos2a+sin 2a,

7 Yupocrture —
1+cos 2a+sin 2a

1 sin2a
20

3tg a

4 cos2a

0
8 Brruuciure_6t975
1—tg?750

1-1

23

3 -3

40

A9 Haiinurte 3HaueHue tg %

1+/3/2
23/3
3 —/3/2
4 —3/3

B sina =t
10 MOFYT JI1 OAHOBPEMCHHO OBITh CIIpaB€AJIMBBI paBEHCTBA COS X = — usna= .
2 2

1 na

2 HeT

11 Haiigute 3HaueHue tga, ecm sina = 0,6 u 2< a < T
2

1 -3/4
2 -08
31/2

406



1
12 MoryT 11 0OJHOBPEMEHHO OBITH CIIPABEAJIMBEI PAaBEHCTBA tga = — _u ctga = 2.
2

1 na
2 HeT .
13 Yopoctute 1 + tg2a + :
sinZ«
__r
cos2oc-sin?ec
20
tg’a
cos2oc-sinZec
41
14 Haiigute 3Ha4eHue sina, eciiu ctg &« = —3 U @ - yroia 4 4eTBepTH:
12
23
10
3 3V10
10
4 — V10
10
15 Brrunciure sin 2 «, ecim sin €« = —0,6; 1800 <x< 2700:

10
202
3096
41

16 Haittu rpagycHyio mepy yriaa 67030
1n

2 370
8

31q0
8

4 3@
10

17 Pemnre cos(—609):
1
1=
2
2 —_
2
30

41
18 Pemnre ctg(—300):
11
2
23
30
4 -3
19 Berumcinure €os
10
2 —-1/2
31
41/2

20 Beruncnurts 2\/§ sin 159 cos 150:
1 -4
2

32

3

21
38
2



40
13m,
21 OmnpezaenuTe 3HaK BBIPAXKCHUS COS — -

7
1>0
2=0
3<0
4=1
22 Onpenenure 3HaK Boipaxkenus ctg(—1000):
1=1
2=0
3<0
4 >0
23 Boruncnure tg 5—::
13
2 —1/2
3 -3
41/2
24 Beruucnute cos 159;

1 V2(v/3-1)
4

2 V2(/3+1)
4
3 -1/2
40
25 Yapoctuts sin 200 4 sin 400:
1 cos 100
2 cos 420
31/8
4 cos 300
26 Ympoctuth Sin 3a cos a:

1 lsin4
2

2 L(sin4 « —sin 2 «)
2

3 sin4 x

4 1(sin4 « + sin 2 «)
2

27 YupoctuTh cos 3x cos X:
1 cos8x

2 %(cos 2x — cos 4x)

3 Lcos 2x
2

4 L(cos2x + cos 4x)
2

Tect 5 no Teme: «DPYHKIUW»

1. Tlpu xakom 3HaueHHH xa =17
N1
2)2
3)0
4) -1

2. Kakas oOnacTh onpeneneHus y NoKa3aTelnbHOW QyHKIUN?

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



1\ 4o
3. Kakotii xapakrep y pyHkuu y = (5) !

1) Bo3pacraromias

2) yObIBaroIas

3) mapajrenbHa OCH X

4) mapaiesbHa OCH y

4. Cpasnute uncina 32 u 33,
1)<

2) >

3)=

4) HeNb3s CPAaBHUTD

5. Pemmte ypaBuenue 3'=9
11

2)2

3)3

4)-1

x:l_

1
6. Pemute ypaBHeHUE (E) >

1)1
2) 2
3)-1
4)0

7. Pemure ypaBuenne 100°=10
11

2)2

3)0,5

4)-1

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

2) x>2

3) x<3

4) x>3

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

2) x>1

3) x>2

4) x>0,5

10. Kakoii 13 HHTEPBAJIOB SBIISIETCS pElIEHUEM paBeHCTBa 6°>367
1) (-012]

2) (-0;2)

3) [2; +x)

4) [-2,2)

11. PemwuTte ypaBHeHue 3*x = —9
1) 2

2) -2

3) HeT KopHei

4) %

12. Pemmte ypaBaenue 0,1x = 10
1) 10

2) 1

3) 2

4) -1



13. Haiigute obnactb 3HaueHUHA QyHKIUH y = 3% + 2



1) (—o0; )

2) (2;4)

3) (—;2)

4) (0;+)

14. Pemuts ypaBHeHHE 2¥t1 = 2
1)1

2) 2

3)0

4) -1

15. PemuTs ypaBHeHHe 3%t2 =9
1)1

2) 2

3)0

4) -1

1. Ilpwm xakom 3HaueHUM xa* = 1?7
a

1)1
2) 2
3)0
4)-1

BapuanT 2

2. Kakas 00nacTh 3Ha4€HHUS Y ITOKa3aTeNbHON (QyHKIINN?

1) (-00;+c0)
2) (0;+00)
3) (-0;0)
4) [0;+0)

3. Kakoii xapakrtep y pyukiun y = (0,3)*?

1) Bo3pacrarormas
2) yObIBaroIas
3) mapaJuiesnibHa OCH X
4) mapaiiesapHa OCH y
4. Cpasuute uncina 0,2 2 u0,2 3
1)<
2) >
3)=
4) Henb3s CPaBHUTH
5. Pemmnre ypaBHeHune 4x = 16
N1
2)2
3)3
4) -1
1
6. Pernte ypaBHeHHE (5)
N1
2)2
3)-1
4)0

x:l_

9

7. Pemute ypaBaenue 25x =5
n1

2)2

3)0,5

4)-1



8. Pemrute HepaBencTBo 3% > 27



1)x<2

2) x>2

3) x<3

4) x>3

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

2) x>1

3) x>2

4) x>0,5

10. Pemmute ypaBHenue 0,01x =
1) 10

2) 1

3)0

4) -1

11. Haiigute obnactb 3HaueHUNA QyHKIUH y = 3% — 2
1) (—o0; )

2) (—2;+)

3) (5 2)

4) (0; +)

12. Pemuts ypaBHeHHe 3%t1 = 3
1)1

2) 2

3)0

4) -1

13. Pemuth ypaBHeHHEe 4*t2 = 16
1)1

2) 2

3)0

4) -1



2 cemecTp

Tect 6 no Teme «IIpou3BoAHAS MHOTOY/IEHA H CTENEHID)
1 Bapuant

1. 3naueHue Mpou3BoAHON YHKIMH Y(X) =3X — 7 IpU X = 2 paBHO

a)7 0) -7 B) 3 r) -4
2. 3HayeHue Npou3BOHOM PyHKIMU Y(X) = 5x “ox H7x 8x+9 mpu X = 0 paBHO
a) -8 0) 6 B)39 r) 8
3. 3HaueHue Npou3BOAHON QyHKIHUMY(X) =X — T+ 5x ? npu X = 1 paBHO
7 3
a)5 0) 2 B) 4 r) 10
1
4. 3HaueHue Npon3BOIHOM QyHKIUH Y(X) = X ‘4 4xmpu X = 4 paBHO
a)4 0) 4,5 B)5 r)55
2 —
5. 3HaueHue POM3BOAHOM GyHKIMMY(X) = 3X - 2y/Xmpu x = 1 paBHO
a)-5 0)5 B) 1 r)7
6. 3HaueHHne NPOU3BOAHON PyHKIMHY(X) =1- 9X ? npu X = -1 paBHO
X
a) -8 0) -9 B) 10 r) 17
7. Kopuewm ypasaenuns y'(x) = 0, ecim y(x) = 3x ?_X + 7 sBISIETCA MHCIO:
1 1
a)5 6) 3 p) O r) 2
8. Kopnem ypasuenus f'(x) = g'(x), ecnm f(x) = x 2y 4;  g(x)=2x 2+ 6x — 5 ABIACTCA THCITO:
a) -3 0)2 B) -4 r)3
1 1
9. Kopusimu ypasuenusf'(x) + 4 =0, ecu f(X) = 3x°+ 2 x”-6x+ 3 smusroTes unCA:
a)l; 2 0)-2;1 B) 2; 3 r)-1;2
1 1
10. Kopusimu ypasuenus f'(x) -3 = 0, ecnu f(X) = 4x* - 3%’ x*+ 3x + 2 smusmoes wnca:
a)0;1;2 0)-2;0;1 B)1;2;3 r)-1;0; 2
2 Bapuant

1. 3navenue npou3BoaHON QyHKIHHK Y(X) =9X + Stipu X = 5 paBHO
a)9 0)5 B) 14 r) 4

4 3 2
2. 3Havyenue npou3BoaHOM QyHKMH Y(X) = 3x + 5x -10x + 6x - lnpu x = 0 paBHO
a)-10 0)1 B)56 r)5

6

2
3. 3HaueHue NPOU3BOIHOM PyHKIMH Y(X) = X — T+ 4x pu X = 1 paBHO
5

6
2) 8 6) 4 B) - 4 3
1

) -
4. 3nayeHne nNpon3BoHOM yHKIMH Y(X) =X + SXmpu X = - 4 paBHO

a)6 0) -4,5 B) 5 r)45
2 _
5. 3HavyeHue Mpou3BoOIHOM GyHKIuH Y(X) = 7X + 2+/xmpu x = 1 paBHO
a)9 6) 15 B)5 r) 14
6. 3Hayenue npousBoaHOM PyHkuu Y(X) =5 x 2. lnpu x = -1 paBHO

X

a)9 0)-9 B) 4 r)5

2
7. Kopaem ypaBuenus y'(x) = 0, ecnn y(X) = 6X -X SBISIETCS YUCIIO:



o~

2) 6) 5 p 12 r6

8. Kopaem ypasuenus f'(x) = g’(x), ecnu f(x) = 10x % 2x; g(x) = 6,5x Zo12x+1
SIBJISICTCSL YUCIIO:

a) -2 0)4 B) 2 r) -3
1
9. Kopusimu ypasuenus f'(x) - 3 =0, ecnu f(X) = 3x’-2x’+ 6X - 10sBISFOTCS YUCIHA:
a)-1;3 0)1;5 B) -3; 4 r) 1;3
1
10. Kopusamu ypasaenus f'(x) + 7 = 0, eciu f(X) = 4" 24,5 X 2 IxsmnsIOTCS "HCITA:
a)2;3;9 0)0;7; -7 B) 1;3;7 r)0; 3; -3

Tect 7 mo Teme: «I[Ipou3BoaHasi NpPoU3BeAEHUS U YACTHOI0»

1 BapwuaHT.

1. Bece pejlgHs JepaBeHcTBa f'(x) 7{@, eciy f(X) = 4x — 3x 2, (06pa3zm?T MHOXECTBO: 3)
-H00 400 — o0;

I~ . I —
VRN o3 ) ol 3 Ny

2. Bce pemrenus Hepasenctsa f'(x) = 0, ecu f(X) = X +3x - 45x, 00pa3yrT MHOXECTBO:

2 [-53] 5 (-0:3]u[5i10) o 138] y (Fe0i-8]u[3;+0)

3. 3HaueHue npousBoaHoH dyHkimK Y(X) = 2yX- L B Touke Xx°= 1 paBHO
X

13 B 3
a) 18 6) 16 B) 4 r)- 4
4. 3HaueHue MPOU3BOIHON GyHKIMH Y(X) = Xiz B Touke X °= 1 paBHO
a) -2 0) 4 B) -3 r)l
53HaueHne POn3BOIHOM QyHKITHH Y(X) =3v/x4B TouKe x 0= -1 PaBHO
3 3 4 4
a) 4 6)-4 B) - 3 rn 3
6. Ecmmy(x)=(17x-2) (18 - x ? ), 10 y’(0) paBHO
a) -36 0) 34 B) 306 r)312
2
7. Kopenb ypaBaenust: f'(x) - g'(x) = 0, ecim f(X) = X +4; g(x) = (x + 1) (4x + 3); paBen
6 3 5 1
a) 1 6)-4 B)-6 r)-16
8. 3Hayenue npon3BogHOM QYHKIMH Y(X) = %B touke X ° = 4 paBHO
a) 14 0) -9 B) 12 r) -11
2
9. Kopusimu ypaBHenus y'(x) = 0, ecru y(x) =x P apnsiores uncna
x+1
a)-3;1 , 0)-1;2 B)-2;1 r)-1;3
10. Ecnn y(x) =3« —2xHl Toy’(-2) paBHO
x2+x+4
32 a) 35 11

6) - 37



12
B) 39

r) -i



2 Bapuant

(=Y

4 — 2 .
. Bce peF_I_eI;I)/I.ﬂl}I\epaBCHCTBa f'(x) >((é effopl] f(x) =6x—-2x 06p?32}$001\711H0)KCCTB0.

— = =
ol 3 5\3 ) o 3 ) y (-0115)

. Bee pemenns nepasenctsa f'(x) =0, ecu f(X) —ox’ + 3x 2. 36x, 00pa3yrT MHOXECTBO:

] 5 (-2i-2]u[30) o [-23] y (Cooi3]u[2;400)

N

3. 3HaueHue npou3BoaHON dyHKkmH Y(X) = 4/X- Z B Touke Xx°=9 paBHO
X

2 5 2

a) 17 6) % ) 7 r) 15
4. 3HayeHue MPOU3BOAHOM QyHKIHH Y(X) = L B Touke x°= 1 paBHO

a) 4 0) -3 B) 1 r) -2
5. 3HaueHue mpou3BoHOH QyHKIEM Y(X) = +Vx5 B Touke X 0= 16 paBHO

a) 2,5 0) 12,5 B) 5 r) 35
6. Ecmmy(X) =(9x-5) (3x 24 7), Toy’(0) paBHO

a) 27 0) -35 B) 63 r) -15
7. Kopenb ypaBuenust f'(x) - g'(x) = 0, ecu 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. 3HaveHue MPOU3BOAHON GYyHKIHH Y(X) =%B Touke X = -1 paBHO

X+
a)7 0) 2 B) -3 r)9
2
9. Kopusmu ypaBuenus y'(x) = 0, eciu y(X) =x "** gpnsiores uncna
x+1

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

10. Ecim y(X) = 2 3 Toy’(-2) paBHO
X2—x—2
3 4 5 2
a) 211 6) 19 ) 116 r) 29

Tect 8 mo Teme: «IIpou3BoaHAsI TPUTOHOMETPHYECKUX (PYHKIUI U IPOU3BOAHAS CI0KHON (PYHKIIMI
1 Bapwuasnr.

T

1. 3HaueHne Mpou3BoIHOM QyHKIMH Y(X) = 2SinX B Touke X0 = 3 paBHO

a)2 0)1 B) 1,5 r) 0
om
2. 3HaveHue npou3BOIHOM GyHKIMH Y(X) = COSX — 4X B TouKe X ° -6 paBHO
a)-4,5 0) 2,5 B) -1.5 r)35
T

3. 3uavenue mpous3BoaHO#N hyHKiwH Y(X) =2 — 3tgX B TOuKe X 0 -6 paBHO
a) -2 0) -3 B) -1 r) -4

I
4. 3nauenue npousBoAHON QyHKuuH Y(X) =5 + 6¢tgx B TOuKe X ° — 4 paBHO
a) -12 6) 11 B) 12 r) -10
5. Bce pemenns ypasuenusaf’ (x) = 0, ecmu f(X) = 3sinx — 2 onpenenstores popmyitoit



nT
+ 7N, N

ez 5 — 4+mn,Ne
a1 ° : z
T ianne I omne
B) 2 Z rn+ 3 7

6. 3nHaueHHe MPoU3BOIHON QYHKIMH Y(X) = SINAXCOSX + COS4XSiNX

B Touke X 0 paBHO

a)3 0) -4 B)5 r) -2
X X
7. 3HadeHue npou3BOIHOM GyHKIMH Y(X) =2Sin 2 cos 2 B rouke x0 27 paBHO
a)2 0)1 B) 3 r)0
8. 3navenue mnpousBoaHOU ciokHON (yHkimu: f(X) = (3X - 4) *Brouke x0 1 paBHO
a) 36 0) 25 B) 31 r) 27
T
9. 3naveHue NPOU3BOAHOM croxHOM GyHkuu: f(X) = sin ®X-3 Brouke X0 2 paBHO
a)l 0)0 B) 2 r) -1
10. 3mavenwe MPOM3BOIAHON crokHOM pyrkmu: f(X) = ( 1 = BTOouYKe X0 0 PaBHO
4x—1
a)-28 0) 21 B) -23 r) 24
2 Bapwuanr.
T
1. 3navenne mponsBoHOi dyHKIHH Y(X) = 4SiNX B TOUKE X ° -6 PaBHO
a) 3\/E 0)1 B) 2 V3 r)2
om
2. 3HaveHue Npou3BoaHOM GyHKIMH Y(X) = COSX + 3X B TOUKe X ° -6 paBHO
a)2,5 0)2 B) 3.5 r)3
T
3. 3Hnauenue npou3BoaHON GyHKIUH Y(X) =1 — 2tgX B Touke X © —4 paBHO
a)-2 0)1 B) 2 r) -4
om
4. 3nauenue npousBoaHON (yHKuMH Y(X) =4 + Sctgx B TOUKe X ° -6 paBHO
a) -30 0) 10 B)5 r) -20
5. Bce pemenns ypasuenusaf (x) = 0, ecu f(X) = 4c0sX + 2X onpemenstorcs hopMyIoi
L i, N
a) I+, n€Z 6)(-1) 6 €z
nTt +nn,ne’Z
T+ € ~
B) (1) 3 ) e
6. 3HaueHHe MPOM3BOIHON (YyHKIMH Y(X) = COS5XCOS3X + SINSXSIN3X
T
Brouke x0 4 paBHO
a)-1 0) 15 B) -2 r) 25

7. 3nauenue npousBoaHon Gpynkuuu Y(X) =25in2xc0s2X B Touke x° 0 paBHo:



a) 4 6)0,5 B) 2 r)45

8. 3navenune mnpousBoAHON ciaoxHoU pyHkium: f(X) = (5x + 4) * Brouke x° -1 paBHO
a) -40 0) 20 B) -50 r) 30



9. 3HayeHnue npPoU3BOAHOM crnoxkHOU pyHkuuu: f(X) = 2 + cos ? X BTOuKE X0 T paBHO
a)-1 0)1 B) 2,5 r)0

10. 3Havenue npou3BoAHOM ciioxkHOH QyHKmu: f(X) = 1 —
(6x—1)

BTOuKe X° 0 PaBHO
a)-72 0) 72 B) -20 r) -40

Tect 9 mo Teme: «Ilpon3BoaHasi U ee MPUMEHEHE)

BapI/IaHE -1
1
y=_x"-x*-"
1. Hanmenbee snauenue byHKIHH 3 3 Ha otpeske [-1;1] paBHo
1) -4/3; 2) -2; 3)0; 4) -2/3.
y = 4x — X2

2. HaunbGomnpiee 3HaucHrue HyHKITHHA Ha otpeske [0;1] paBHoO

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

3. Haitnute yrioBoit ko dUIIMEHT KacaTeTbHO!, TPOBEACHHBIHN K TpaPuKy (PyHKITUH

f(x)=x*-2x3 +3x+1 x=1
B €0 TOYKE ¢ a0CIICCON

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

f(X)=x% +Inx

4. Haiigure yrioBoii k03¢ puineHT kacaTenpHO, TpoBeNeHHBIN K TpaduKy GyHKIMH B €r0

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

5. lana pyHKIUS , HAJIUTe KOOPIMHATHI TOUYKH €€ TpaduKa, B KOTOPO# yriioBoH

KO3 QHIIMEHT KacaTeIbHON K HEMY paBeH k=5

317) (1.1) (5.3) (113

1

Sz, 7l

1) b ZJ

) \23)

y =3-3x—2x?

6. lana pyHKums , HAJUTe KOOPAWHATHI TOUYKH €€ rpadika, B KOTOPOH YIIIOBOH

K03 PULIMEHT KacaTelbHON K HEMY PaBeH k=5

1) (21), y (2,0), 3 (-21). » (12)
7.Haiigure yriaoBoii ko3¢ GHULKEHT KacaTelbHOW, TPOBEICHHBIN K rpaduKy QyHKIUH

f (X) = cosx + 3sin 2x

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

8. Haiigure yrioBoii ko3¢ GULKEHT KacaTelbHOW, TPOBEICHHBIN K rpaduKy QyHKIUHN

f)=x"—2x3+4x-1

B ero Touke ¢ abcmuccoii. X = 1

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

9. Teno IBMKETCS 1O TPSMOM TaK, YTO PACCTOSIHUE S OT HAYAIBHOW TOUYKH U3MEHSIETCS TI0 3aKOHY:

_ 2
S=1-2t+3t (M), Tme t. BpeMs1 IBWKEHUS B ceKyHaax. Halinure ckopocTh Tea uepes 2 ¢ mocjie Hayana



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

3 2
10. Touka JABHWXKCHUSA HpﬂMOHHHeﬁHa 10 3aKOHY S = t - 4t + 10t + 1, TOTrIa YCKOPCHHUC B TOYKE t = 1
1) -8; 2)0; 3) 1, 4) -2.



Tect 10 mo Teme: «IlepBoodpa3Hasi u HHTerpan»

1. Onpenenute QyHKIHMIO, 115 KoTopoi F(X) = X% — sin2x — 1 sBnsieTcs nepBo0Opa3HOi:
x® 1 x* 1
——+CO0S 2X + X - 4=
1) f(x) = 3 i 2) f(X) = 2x — 2co0s2x; 3) f(x) =2x + 2 cos2x; 4) f(x) = 3 2¢os2x + X,

2. Haiigute nepBoobpasuyro mist ynkmum.  F (X) = 4x3+ cosx
1) F(x)=12x?>—sinx+c; 2) F(x) =4x3+sinx+c¢; 3) F(X) =x*—sinx+c; 4) F(x) = x*+sinx +c.
3. Jnsa pyukuuu f(X) = x* HaliauTe nepBooOpasHyro F, MpUHUMAOIIYIO 33JaHHOE 3HAYCHUE B 3aJaHHON TOYKE
F(-1)=2
X
o+

1 3
2~ 21 ¥ 2t x ol

1) Fx)= 3 3 2) Fxy=2x+ 3; 3 Fx)=- 3 3; 4 F= 3 3.

4, Touka JBUIKETCS MO MPAMOii TaK, 4TO €€ CKOPOCTh B MOMEHT BpeMeHH t paBHa V (t) = t + t2. HaiiquTe 1myTs,

MPOIIEHHBIN TOYKOH 3a Bpemst oT 1 710 3 cek, eclii CKOPOCTh U3MEPSIETCSl B M /CEK. 1) 18
1 1
M 2) 123 3) 173w 4) 20m
JG'_62_ dx
COS~ X
5.  Beoruncaure 1) 6 \/§ : 2) 6 3) 2 \/§ : 4)

333,
6. HaiiauTe nuomans KpUBOIMHEHHON TpAIEUH, OTPAHMYCHHON IMHKMAME Y= —Xx°+3 n y=0

1) 4V§; 2) 6J§; 3) 9V§; 4) gV3

1
7. Haiinute momaas GUrypsl, orpaHi4eHHON JTMHUSIMH Y = \/; 51 y= 2 x
1 2 2
1) 2 2) 13; 3) 23; 4 13,

8.  BpluuciauTe WIomaas GUrypsl, OrpaHIYEHHON rpaduKoM GyHKIUK y = 2 — X, KacaTeJbHOi K TOMY
rpaduky B ero Touke ¢ abcruccoi X = - 1 u npsmoit x = 0

2 1 1 1
1) 13; 2) 23; 3 3; 4 13,
4
I Axdx
9. Beruuciure 2

10. Haitnmure cymmy abciuce Touek nepecedeHus rpapukoB GyHKimu y = (X — 1)(x + 2) u e nepBooOpa3Hoii,
€CJIM OJIHA M3 ITUX TOYEK HAXOIUTCS HA OCH OP/IMHAT.

11. Haitnmure Ty nepBooOpasnyro ¢pynkimu f(X) = 3x — 1, anst kotopoit ypaBaenue F(X) = 5 umeer
€/IMHCTBEHHBIN KOPEHb.

Tect 11 no Teme «lloka3zaTejbHbIE YypABHEHUD)
1 Bapuant
KopHsiMu ypaBHEHHH SIBIAIOTCS YHCIHA:
1.5x =25

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



6) -9

B) 9

r)3



a) 1 ® 3
4

4. 4x =8

a)15 6) 2
5. 13" =1

a) -2,0 6) 1;2
6. 5x125= 1

a) -2 6) -4
7.2% :116=4

a) 3 6)6
8.271—x = L

81
a) 31 6) 23
2 4

9. 5x+1 + 5x + 5x-1 = 3]

a)2 0)1
10. 5x'~15 = 25x

a) 3;5 6) 3;-5
11. 7- 49%+ 5- 14x = 2- 4«

a)0,5 0)-0,5

B) 4

B) 3

B) -1;2

B) 1l

B) 4

B) -3;-5
B) 1

2 Bapuant

KophsiMu ypaBHEHUH SIBISIIOTCS YKCHA:

1.3x =
a) 3 6) 27
2. 2x=1
8
a)-3 0)4
3.4/5x =25
a) 2 6) 4
4. 36x =216
2 o) 41
a) 3 ) 3
5. 2,145 =1
2) 05 6) -1:5
6. 3v27=1
3
a) -4 6) -3
7. 45 1 64 =16
a) -1 6) 1
8. 36 2163+ =1
- 4 0) 4
a) 5 ) 5
9. 7x+2 _14-7x =5
a) 1 6) 3
10. 34 = 243
a) 51 6) -1:5
11. 3~ 9x= 2- 15% + 5- 25x
a) 0,5 6) -1

B) 9

B) -4

3 Bapuant

r)2

r) 2,5

r) 0;2

r)2

r) 2

r) 2

r) -2

r) -1;-5

r)-05



KopHsimu ypaBHEHUIA SBIISIOTCS YHCIIA!



1.4x =16

a)4 0)8 B) 2 r)l
2. 5x = 1
125
a) 3 0) -3 B) 4 r) -2
3.V2x =4
a) 4 0) 2 B) 12 r) 1
4. 9x =27
a) 25 0) _; B) é r) %
5. 3,276 =1
a) -6;0 6) 1.6 B) 0;6 r) -1,6
6. 27 16 = 4
a)-3 0)- 2 B) 3 r) 2
7 7 7 7
7. 62x 1216 = 36
a)l5 6) 0,5 B) 3,5 r)2,5
8.9 -81t-zx= 272«
a) 0 0) 1 B) 2 r) —1
9. 2x+3 4+ 2x+1 -7 2x =48
a)3 0)4 B) 2 r) -3
10. 0,15%-8-x"= 100
a) -2;3 0) 1,3 B) 1;2 r)2;3
11.3-4x+ 6x -2:9x =0
a)l 0)-1 B) -2 )2
Tect 12 mo Teme Penienne TpUroHOMeTpU4YeCcKUX YPaBHEHMIT
1 Bapuant
1. Bce pemenus ypaBaeHus 2 C0SX — 1 = 0 onpenensrorcst GopMyIoit:
I T
a)+ 3 +2Tn;n € Z 6)t 6 Tnnez
I T2

B) (—1)n3 + Tnnez ) (-n6 ez

2. Bce pemienns ypaBHeHHs Sin2X — 6 SinX + 5 = 0 onpexaenstorest hopMyInoi:

a) 3n+2Tn;n € Z; 6) (1) + Tn;n € Z;
2 6
B)(—1)n L + T n; neZ; r) i+ 2% n; n€Z;
2 2

3. Bee peurenus ypapHenus  SinX - v/3cosx = 0 onpezensrorcs popmyIioi:

T

a)_3+“n;n€Z; 6)%+én;n€Z;
T

B)3+7Tn;n€Z; r) -%+Tfn;n€Z;

4. Bce pemenus ypaBHeHus 2 cos2x — 5 sinX + 1 = 0 onpenensirorcst hopMyInoid:

n  2n,
a3 + 3 ine€zZ 6) (—1)"°_4+Tn:n € Z
6
L2 I

B)+ 6  Tnnez r) (-1)n3 +Tnn e z



5. Bce pemenns ypaBHeHHs 3 sin2X + cos2x = 2 Sin 2X omnpeaenstoTcst HopMyIIoi:
a) o Tn;n € Z arctgl + Tk;k €z;

0) =+ Tn;n € Z; arctg3 + Tk; k €7
6



B)%‘i‘ Tn;n € Z  arctg2 + Tk, k €Z;

r)-%+ Tn;n €Z; arctgzl+7fk;k€Z;
6. Bce pemenus ypasHeHus 6 Sin’x + lzsinZX — COS?X = 2 onpenensrorcs GopMyIIoi:
a)-g}+ Tnn € Z; arctg§+75k;k €7Z;
0) %+ Tn;n € Z; arctg3 + T k; k €Z;
B)%+nn;n€Z; arctg2 + T k; k €Z;

r-=+ Tn;n €Z; arctgt + Tk; k €Z;
2

4
2 Bapuant
1. Bce penienus ypaBHenus 2 C0SX + 1 = 0 onpenenstorcs hopMyIioi:
T n
T +2
a)+ 3 +27n;nez; 6)x 6 Tnunez
T
B £2 4+ 2Tz ) (-1 3 pnpnez,

3

2. Bce pemenus ypaBHeHus Sin  2X + 3sinX - 4 = 0 onpeaenstoTcs GopMyIIONn:

a)3+2%n;n € Z 6)z+2%n;n € Z
2 2
T

B)(—1)n " + T n;neZ; r) (=1)n 3 + T n; n€Z

2

3. Bce pemenns ypapaeHHs V3 SiNX - COSX = 0 onpeenstoTes GopMyIIoit:

T

a) .3 +Tn;n € Z 6)—%+Tfn;n€Z;
T

gy 3 +Tnmne€zZ r) =+ Tn;n € Z;

6

4. Bce pernienus ypaBHeHHs2SinZx + 7 cosx - 2 = 0 onpenenstorcs hopMyIioi:

1Y

~+2
a)m+Tn;n€z 6) (-6 mnpnez
2
T I
B+ 6 Tnnez r) (-1)» 3 + Tn;nez;

5. Bce pemenus ypaBHeHHs 2 SinZX - SinX'cOSX= COS2X ONpenenstoTcs: popMyIIou:
a) %+ Tn;n € Z, arctg(—=2) + Tk k €z

6) x4+ Tnn € Z arctg(—;) + Tk k €Z:

B)n+ Tn;n € Z  arctg2 +T k; k €Z;
4

r)=+ Tn;n €Z; arctgl +Tk; k €Z;
3 2

6. Bee peuenns ypapaenus v/3sin3x + v/3sinZxcos x - sinxcos?x — cos®x = 0
onpeaesstoTcs PopMyIIoi:
a) =Tn;nez, -n=+Tk;,keZ
4 3

6) tz+TnneZ -% +Tk keZ;



B) * + T n;nez arctg2 + T k; ke€Zz;
4

r)+° + Tn:n€z; arctgl + T k;kEZ;
2 2



Tect 13 o Teme DjieMeHTbl KOMOUHATOPHKH
Bapwuanr 1

1. CkoapKuMu crtocob6aMy MOXKHO COCTaBHUTH PACIIMCAHUE OJTHOTO yU4eOHOTO JHS U3 5 pa3nuyHBIX YPOKOB?
1) 30 2) 100 3) 120 4) 5
2. B 9«b» knacce 32 yyamuxcs. CKOTbKHMH crtoco0aMu MOXHO ¢(hOpMHUPOBATh KOMaHy U3 4 4eTOBEeK A
y4acTHs B MAaTEMaTH4ECKOH oauMmnuane?
1) 128 2) 35960 3) 36 4)46788
3. CKOJIBKO CYIIECTBYET PA3IMYHBIX JBY3HAYHBIX YHCEI, B 3aIIUCH KOTOPBIX MOXHO HCIIOIb30BaTh NUQPHI 1,
2,3,4,5, 6, ecnu nupbl B YACIIE JOKHBI OBITh PA3IMYHBIMU?

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

5. B smmke Haxoautes 45 mapukoB, u3 KOTopsix 17 6enbix. [loTepsiin 2 He Oenbix 1apuka. Kakosa
BEPOATHOCTH TOTO, YTO BRIOPAHHBIN HayTa Mapuk Oymet 6emsim?

17 17 43 v
1) 45 2) 43 3) 45 4) 45
6. BpocaroT Tpu MOHETHL. Kaxkosa BEPOSATHOCTH TOTO, YTO BBINAAYT JIBA OpJia U OJJHA pemKa?

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

7. B nenexHo-BeeBoii norepee Ha 1000000 6uneror passirpeiBactes 1200 BemeBbix u 800 meHeKHBIX
BbIUIpbIIeH. KakoBa BEpOSTHOCTH BBIMIPHILLIA?
1) 0,02 2) 0,00012 3) 0,0008 4) 0,002

BapwuanT 2

1. CKOJBKO pa3IUYHBIX ISITU3HAYHBIX YUCE] MOXKHO COCTaBUTh U3 udp 1, 2, 3, 4, 5?7
1) 100 2) 30 3) 5 4) 120
2. VImMeroTcsi MOMUAOPHIL, OTYPIIBL, JIyK. CKOJIBKO Pa3IMUHBIX CANATOB MOXKHO MTPUTOTOBUTD, €CITH B KAXKIBIH
cajat JOJDKHO BXOJUTH 2 PAa3IMYHBIX BHIa OBOIIEH?
1) 3 2) 6 3) 2 4) 1
3. Cxonpkumu criocobamu u3 9 yueOHBIX IPEAMETOB MOXKHO COCTABUTh PacHHcaHie y4eOHOro IHS U3 6
Pa3INYHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
8!
4. Byraucrre: 6!
4
1) 2 2) 56 3) 30 g 3
5. B urpansHotii xonoze 36 kapt. Hayran Beioupaercs onHa kapta. KakoBa BepoATHOCTb, UTO 3Ta KapTa —
Ty3?
1 1 1 36
1) 36 2) 35 3) 9 4) 4
6. BpOC&I-OT ABa UTI'paJIbHBIX Ky6I/IKa. KakoBa BCPOATHOCTDH TOI'O, YTO BBINIAAYT ABC YCTHBIC L[I/I(i)pbl?
2
1) 025 2) 6 3) 05 4) 0,125

7. B xop3uHe Jiexar rpuobl, cpean kotopsix 10% 6enbix n 40% peokux. KakoBa BeposSTHOCTH TOTO, YTO
BBIOpaHHBIN TpUO OEIbINA HITH PHIKUN?

1) 05 2) 04 3 004 4) 08



Bapuanr 3
1. CxonpKuMH cTIoco0O6aMu MOJKHO PacCTaBHUTh 4 pa3IUIHbIEC KHUTH Ha KHUKHOM TTOJTKe?

1) 24 2) 4 3) 16 4) 20
2. CKONTBKO AWArOHaJIel MMEET BBIMTYKIIBIA CEMUYTOJIbHUK?
1) 30 2) 21 3) 14 4) 7

3. B dbyr6ompHol komanae 11 yenoek. HeoOXxouMo BEIOpATh KanuTaHa u ero 3amectuteliss. CKOJIBKUMH
croco0aMuy 3T0 MOKHO CIIeNaTh?

1) 22 2) 11 3) 150 4) 110
n!
4, Cokparure Opo0b: (n+1)!
n
1)1 2) n+1 3) n+1 4) n+1

5. KakoBa BeposSTHOCTB, UTO TIPH OAHOM OpOCKE HIPAbHOTO KYOHKa BBINAIaeT YHCIIO OYKOB, PABHOE
YEeTHOMY YHCITY?

1
1) 6 2) 05 3)

Wl

4) 025

6. Kats u Ans mumyT aukTtadt. BepostHocTs Toro, uto Kats gomyctut ommobky, coctaBiser 60%, a
BEpOSTHOCTH omuOKU y AHHU cocTapisiet 40%. Haiitu BeposTHOCTB TOTO, 4TO 00€ JCBOYKH HATHIITYT
JUKTaHT 0e3 OMHOOK.

1) 0,25 2)0,4 3) 0,48 4) 0,2
7. 3aBop BhITyckaeT 15% mpoxyknuu Beiciero copra, 25% - mepBoro copta, 40% - BToporo copra, a Bce
octasibHOE — Opak. HailTu BeposATHOCTH TOTO, UTO BBIOpAHHOE H3JeNHe He OyIeT OpaKOBaHHBIM.

1) 08 2) 01 3) 0,015 4) 0,35

Bapuant 4
1. CkoapKkuMu criocob6aMy MOTYT BCTAaTh B O4€peb B OMIIETHYIO Kaccy S 4eaoBek?
1) 5 2) 120 3) 25 4) 100
2. CkompKUMH crioco0aMu U3 25 y9EeHHKOB Kilacca MOXKHO BBIOpATh YETHIPEX ISl YIACTHS B MIPa3THUIHOM

KoHuepTe?
1) 12650 2) 100 3) 75 4)10000
3. CKOJIBKO CYIIECTBYET TPEX3HAYHBIX YKCe, Bce Uppbl. KOTOPHIX HEYETHBIC U pa3JIMUHbIC.
1) 120 2) 30 3) 50 4) 60
(n+1)!

4. YmpocTute BeIpaxeHue: (n-2)!

n+1

— 2
1) 05 2) n-2 3)  n’-n AHn -1

5. KakoBa BeposSTHOCTh, UYTO peOEHOK poauTCs 7 uucia?

7 7 7 7

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

6. KaxxJip1it U3 TpeX CTPEIKOB CTPEISET B MHIICHD 110 OJIHOMY Pa3y, IPUYeM IOTaJaHHs TIEPBOTO CTPEIKa
cocrasiseT 90%, Broporo — 80%, Tperbero — 70%. Haiiiute BEposITHOCTB TOr0, 4TO BCE TPH CTPEIKA
MOTaIyT B MUIIIEHB?

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

7. 13 30 yueHnukoB criopTkiacca, 11 3anumaercs ¢pyrdosiom, 6 — Boseiibosiom, 8 — 6erom, a ocTaabHbIE
MPBDKKaMU B JUIMHY. KakoBa BEpOSATHOCTH TOTO, YTO OJIMH MPOHU3BOJIEHO BEIOPaHHBIN YUEHHK Kilacca
3aHUMAETCS] HTPOBBIM BHJIOM criopTa?

7 28 u
1) 30 2) 05 3) 30 4) 30



Tect 14 mo TeMe AKCHOMBI CTepeOMeTPHUH U MPoOCTeifllue caeICTBUS U3 HUX
1 Bapuant
1. IlepBas akcuoma crepeomerpun: «KakoBa Obl HU ObLIa MIIOCKOCTh, CYIIECTBYIOT TOUKH, . ..>»
2. CrieficTBUE U3 aKCHOM cTepeoMeTpuu: «Uepes mpsAMyro U He JIeKAIyto Ha Hell TOYKY MOXHO ...»
3. Onpenenenue napayuieIbHBIX IPSIMBIX: «/IBe MPsAMbBIE B TPOCTPAHCTBE HA3BIBAIOTCS MapaUICIbHBIMU, ECITH
.

4., TIpu3Hak mapauIeT-HOCTH MPSAMBIX B IIPOCTPAHCTBE: «JIBE MpsMEbIe, TapaJlieIbHBIC TPEThEH IPSIMOH, ...»
5. Onpenenenue napayuieIbHBIX TUIOCKOCTEH: «JBE TIIOCKOCTH HA3bIBAKOTCS APALICIBHBIMH, €CITH  ...»
6. CBOWCTBO MapauIeNbHBIX TIOCKOCTEN: «OTpe3Ku MapaiebHbIX TPAMBIX, 3aKTIOYEHHBIC MEXK LY
MapauieIbHBIMU IIOCKOCTSIMH ... »
7. CoiicTBO n300pakeHus puryp Ha miockoctu: «IIpsiMoiarHeliHbIe 0Tpe3kH QUTYPHI U300paKarOTCS Ha
IDIOCKOCTH YepTexka ...».

2 Bapuant
1. Bropas akcuoma ctepeomerprn: «Eciu ABe pa3auyHbIe IUIOCKOCTH UMEIOT OOLIYIO TOUKY, TO...»
2. CnencTBue U3 akCHOM cTepeomMeTpun  «Eciy Be TOUKM MpsMOi PUHAIIEkKAT IIOCKOCTH, TO ....»
3. OmpeniesieHne CKPEIIMBAIOIINXCS NPSIMBIX: «/IBe MpsiMBble B IPOCTPAHCTBE HA3BIBAIOTCS CKPEIMBAOILIUMHUCS,
ecly ...»
4, OHpeI[CHCHI/IC napauiCIbHbIX HpHMOI\/'I U IINIOCKOCTH: «HpSIMaSI U1 IUIOCKOCTDH HA3bIBAIOTCS MapalIC/IbHBIMU,
eclu ...»
5. [lpu3Hak napauieabHOCTH II0cKocTe: «[110CKOCTH Oy ayT MapajieIbHBIMU APYT APYTY, €CIUA  ...)»
6. CBOICTBO MmapaeNnbHbIX II0CKOCTeH: «Eciu 1Be mapamienbHble TUIOCKOCTH TIEPECEKAI0TCS TPEThEH, TO
.
7. CpoiicTBo m300pakenus puryp Ha mrockoctu: «I[lapamrensHble oTpe3ku Guryps n300pakaroTcs Ha
IUTIOCKOCTH YepTexka ...»

Tect 15 mo Teme [lepneHAUKYISIPHOCTH NPSIMBIX H IIOCKOCTEH
1 Bapuanr.
1. Onpenenenue nepreHANKYISIPHBIX MPSAMBIX: «/]Be TpsMble Ha3bIBAIOTCS IEPIICHANKYIISIPHBIMH, €CITH OHH
2. llpu3HaK nMepneHInKyIIPHOCTH MPSMOM U TUIOCKOCTH: «Eci psiMast ...,  TO OHA MEPIEeHINKYIsIpHA
JTAHHOM TINIOCKOCTH.
3. CBOHCTBO NEpIIEHANKYISAPHBIX TPSIMOU U TUIOCKOCTH: «ECin iockocTh ... ... ... , TO OHA
HNEPIEHIAUKYIISIPHA U APYTOM».
4. Onpenenenue MepreHIuKysIpa K miockocth: «llepneHaukynsapoM, OnyuieHHbIM U3 JaHHOH TOYKH Ha JaHHYIO
IJIOCKOCTb, Ha3bIBAETCS OTPE30K, coequHsomul ... KoHel 3Toro orpeska, jgexauuil B INIOCKOCTH,
Ha3bIBaCTCS  ...».
5. Onpenenenue paccTOSTHUS OT TOYKH JI0 IIOCKOCTH: «PaccTosTHIEM OT TOUKH JI0 TNIOCKOCTH Ha3bIBAETCS
..., OITIIIEHHOT'O M3 3TOM TOYKU Ha IIIOCKOCTHY.
6. Teopema o Tpéx nepnenaukyspax: ( mpsmas ): «Eciu npsiMast, mpoBeaéHHAst Ha TUIOCKOCTH Ye€pe3 OCHOBAHUE
HAaKJIOHHOM, ..., TO OHA NEPIECHIUKYISIPHA HAKIIOHHOW.
7. Onpenenenue MepreHIUKYISIPHBIX ITIOCKOCTEH: «/[Be mepecekaroniecs MmI0CKOCTH Ha3bIBAIOTCS
MIEPIICHIUKYISPHBIMHU, €CITH TPEThS INIOCKOCTb, ..., IEPECEKAET HX I10 MEPIECHINKYIISIPHBIM MPSIMBIM.

2 BapuanTt
[Ipu3Hak nepneHANKYISIpHOCTH MpsIMbIX: «Eciu Be mepecekaromuyecs NpsiMbple  TO OHH TOXeE
MEePIEHTUKYIISIPHBI ».
2. OmpenienieHre NepHeHIUKYISIPHBIX TPAMON U I1ocKocTH: «lIpsimast, mepecekaromas MIoCKOCTb, Ha3bIBAETCS
MEPIEHIUKYISIPHON 3TON TUIOCKOCTH, €CIIH OHA ..., KOTOpast JISKUT B JJAHHOW IJIOCKOCTH U MPOXOIUT depe3
TOUKY MEPECeUCHUS.
3. CBOWCTBO MEPIEHANKYJISIPHBIX MPSMOH U TUIOCKOCTHU: «J[Be mpsimble, ..., HApaJJIeIbHbI».



4. OnpeienieHre HAKIIOHHOM K IIIOCKOCTH: «HakIOHHOM, MPoBeAEHHON M3 TAaHHOW TOYKH K JAHHOH IJIOCKOCTH,

Ha3BIBAaeTCS JIIO00H OTPE30K, ... . Konen otpeska, Jiexxaidii B INIOCKOCTH, Ha3bIBA€TCS ... ».
5. Onpenenenue pacCTOSHUS OT MPSIMOM IO MapaUIETBHOH el TIocKocTh: «PaccTossHIeM OT IPSIMO# 110
napajieIbHOM el MIIOCKOCTH HA3bIBACTCS PACCTOSIHUE ... M.

6. Teopema o Tpéx nmeprieHTUKYIsIpax ( oOpatHast ): «Eciu npsMasi Ha TIIOCKOCTH ..., TO OHa

NEPNCHAUKYJIAPHA U MTPOCKINN HaAKJIOHHOM.
7. HpI/I3HaK MNEPICHANKYIIAPHOCTHU I0CKoCTeH: «ECIu MI0CKOCTh MMPpOXOAUT YCpPE3 NpsAMYIO, ... , TO 3TU
IIJIOCKOCTH MEPIIECHANKYJIIAPHBID.

Tect 16 mo Teme BeKkTOphI B IPOCTPAHCTBE, CJI0KEHNE U BLIYUTAHHE BEKTOPOB, YMHOKEHNE BEKTOPA
HA YMCJI0

Bapwmanr 1
1. Kakoe yTBepkIeHHUE HEBEpHOE?
1) JIroOble 1Ba MPOTHBOIIONIOKHO HAMTPABICHHBIX BEKTOPA KOJUTHHEAPHBI.
2) JTroOble 1Ba KOJUTHHEAPHBIX BEKTOPA COHATIPABIICHBI.
3) JTro0ObIe Ba paBHBIX BEKTOPA KOJUTHHEAPHBI.

- - - -
2. JHamer  TOukmAd, B, C, D, K. HsBecTHO, 910 BC =k- DK’ AC =z 'CD’

- - -

AK =x-AB +y-AC.
Torna HEBEPHO, YTO. ..
1) Bce TOUYKH JIe)KAT B OJJHOM TIIOCKOCTH;
2) npsimbie BC u DK mapasuienbHsr;
3) toukud,C u D He nexar Ha OTHOH PSIMOI.
3. Kakoe yTBepxeHne HeBEpHOE?
1) JInuHBI IPOTHUBOMOIOKHBIX BEKTOPOB HE MOTYT OBITh HEPABHBI.
2) Ecnu anvHbI BEKTOPOB HEPABHBI, TO  BEKTOPbI HEPABHBL.
3) Eciu AsiMHBI BEKTOPOB PABHBI, TO U BEKTOPHI PABHBI.

- -

4. AB =k -CD, npuuém ToukuAd, B uC He nexat Ha ogHoi npsamoil. IlpsveieAC n BDHe MOTYT OBITE. ..
1) mapasenbHbIMHE;
2) mepeceKaroNIMHICS;
3) CKpEeIIMBAOIMMHUCS.
5. ABCA1B1Cq — npasuibnas npusma. A F = FB1, B{K = KCy.

Kakoe yTBeprkaeHre HeBepHOE?

ARE S
<
A C
B
KF =L AC.
1) 2
2) | AF|=|BK].
3) AF =BK.

6. ABCA1B1C — mpaBunbnas npusma. CE = EC4, BF=FB,FM=MB,,AD:DC=3: 1

Kakoe yTBepsxnenue BepHoe?



C,
F
E
D™
C
1) DM TTEB,.
2) FC T DM.
3) EB, TV FC.
7. ABCDA1B1C1 D1 — mapannenenunen. AD= .
BI Cl
I
I
M D,
B Je
A D
1) BB,+DC;;
2) D,C,—DC,-D,A,+BB;;
3) AB,—BC +BA-CC,.
- — — - - —
8. Bektopsr AC,- AC-AC, , AA-CB+AB SIBIISIFOTCSL. . .
1) paBHBIMHE;
2) NPOTHBOIIOIOKHBIMH;
3) coHanpaBICHHBIMH.
- - - -
9. DABC — terpasmp. AC = AB —x -CD.
Torma X~
D
A C
B
5
-
-
3 DB.
BapuanT 2

1. Kakoe yTBepxaeHue BepHoe?



1) JTroOble 1Ba COHANpPABICHHBIX BEKTOPA KOJUIMHEAPHBL.

2) JItoOble 1Ba KOJUTMHEAPHBIX BEKTOPA TPOTHUBOIIOIOKHO HATIPABICHBI.
3) JIroOble 1Ba KOJUTMHEAPHBIX BEKTOPA PABHBI.

2. Kakoe yTBeprkaeHre BepHOE?

1) Ecin a'N«b, bTJz ¢ 1o atlc.

2) Ecim aTTb, bTwLC, TO at™ c.

- - - - 4

3) Cymectsytor Bektopsl & D u C rakme, uto @ n C He xommmMHEapHEL

- -

a a n b KOJIJTMHCAPHBI.

3. Kakoe yTBepxieHne HeBEpHOE?

1) Ecnu iiHBI BEKTOPOB PaBHbI, TO U BEKTOPbI PABHBIL.
2) Eciit BeKTOPBI paBHBI, TO MX JJTHHBI PABHBI.

3) JHHBI IPOTHUBOIIOIOKHBIX BEKTOPOB PABHBIL.

- -
4, AB =k - CD, npuuéM Toukud, BuC He 7nexaT Ha OIHOU
BDsiBnsirorcsinmapaiienbHbIMI, €CIH. ..

k=1,

2) k=-1;

3)k=3.

- -

b u € ne kommneapusr,

MPSIMOH.

[psmereAC

5. ABCA1B1Cq — npasunbnas npusma. A1 F = FB4, B1E = EC4. Kakoe yTBepiaenne HeBepHoe?

2) |FB|=|EC|.
3) FBJIEC.

u

6. FABCD — mpaBuiibHast TUpamMua. ACNBD=0, FE = EC, EN = NC, OP = PD. Kakoe yTBepxacane

BepHOE?

1) AF M OE.
2) OE TV NP,
3) N_)P ™ AF .

7.ABCA{B1Cq — mpusma. CA=_.



A C
B
1) ATAl + ATB + B?C;
A AB B
-y
8. BekTOphbI — 'VTN + 'VTK - AT( " D%C ~DA- Nz:

1) IPOTHBOIOIOKHEIMT;
2) paBHbBIMU;

3) coHanpaBICHHBIMH.
9. DABC — tetpasmp.

- - - -

CD=x-DB-AC _

D

1) BAIy AB; 3 BC.

Tect 17 mo Teme CkaJjisipHoe Ipon3Be/leHHE BEKTOPOB

ABJIAIOTCA. ..

Bapmuanr 1
- - -
1. & b <0. Torza yron Mexay BekTopamMu & u b .
1) ocTpbrit;
2) Tynoi;
3) mpsAMOi.

2. DABC — retpasnp, AB = BC = AC = AD = BD = CD.

Toraa HEBEpHO, YTO...

D
A C
B
1y Z(AB; DC) = 90°;

2) Z(BD; CD) = 60°;



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

N
- - - -

ab—|a| |b| -cos (a, b).

A

- - - -
ab_|a| |b|sm (a, b).
— - - —> A

N

3) |a|-|b|=ab -cos (a b)ﬁ{ }

4. CxalsipHO€ IPOU3BEIEHUE BEKTOPOB a d;; dy;d3 y b by b,;b, DaBHo. .
1) ajagag + bpbobg;

2) aqbq + aghy + aghg;

3) a1b2b3 + b1a2b3 + b1b2a3

BapwuanT 2
- - - -
1. & b >0. Toraa yroa Mexiy BeKTopamu & u b
1) ocTpbrit;
2) Tyno;
3) npsimoii.
2. ABCA1B1Cq — npusma, £ AlAC =Z AlAB’ AB =BC =AC = AAq. Toraa BepHO, 4ToO...
1y £(CBs, CB) =90°;
2y Z(AA1, CB) = 90°;
3y Z(AB; CA) = 60°.
3. Kakoe yTBepxaeHue BepHoe?
>"5 jal-|b] cos (@ B)= ab
cos (a, b)=—75—. e
) b al-Ib|
) - > ab
SIn (a, b) =5
) jal-|b| . .

m mg;m,;m, - n n;n,;ng

4. CxansipHO€ IpOU3BEIeHNE BEKTOPOB paBHo...



1) mqnq + mony + mgng;

2) (nq - ml)2 +(ny - m2)2 + (N3 - m3)2;
3) mqimomg3 + NqNon3.

Tect 18

3ananne 1. 3nadenne Bepaxkenns 1037185 papyg
a) 100 6) 50 B) 200 r) 30
3amanue 2. IlepBooOpasHas (byHZKum/I f(x) = 10x*+x, rpadux koTopoii TPOXOJIHT HePE3 TOUKY (2; 6), paBHa
a) 5x5 + x2 — 2 6) 2x5 + - — 32 B) 2X5 + X2 — 48 r) 2x5 + - — 60

2 2
3ananue 3. Ecim log sX = 2, T0 X paBeH:
a) : 6)-5 B) 25 r)5

3anganue 4. PemenueM nokasarenbHoro ypapuenus 3,4™° = lapisercs yucio
a) 3 0)14 B) Z r)0
7 s

wui

3anganue 5. 3nauenue npousoaHoi pyukimu f(X) = e 1 B TOUKE Xo = 50 paBHO
a) —0,2 0)0,3 B) —0,1r) 0,4

3ajanue 6. PemeHneM HppaMoHaIbHOrO ypaBHeHHSY2X — 1 - X + 2 = 0 sBIIseTCs YnCII0

a)5 0)7 B) 1 r)3
arcsin(—})—arctgl
3amanue 7. 3HaueHUE BBIPAKEHUS 5 PaBHO:
arccos(—";—)
a)g 6)— 4,5 B) -5,5 r)-0,5

3aganne 8. Perennem HepaBeHcTBa 10gg2(3x — 1) > log2(3 — x)sBisiercst MPOMEIKYTOK;
a) (1;3) 6) (1 1) B) (1.3) 1) (-00;) U (1; +0)
3 3 3

3ananue 9. Haliaure miomaap MojgHOM OBEPXHOCTH TeJia, MOJyUYESHHOTO TIPU BPaIlICHUN
MPSIMOYTOJILHOTO ~ TPEYroJIbHUKA C KaTeTaMu 3 CM M 4 CM BOKPYT OOJIBIIIErO KaTeTa.

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

3ananue 10. 3nauenue Beipaxkenuss 915 - 8105 - (0,5)-2 pasHo:

a) 14 0) 36 B) 28 r) 18
BapuanT 2

3ananne 1. 3nauenne BupaKenns 5208 % oy,
2) 100 6) 50 B) 200 r) 30

3ananue 2. ITlepBooOpasnas Gpynkiuu f(X) = 6x + 3x?, rpaduk KOTOpOI TPOXOUT
gepe3 TouKy (1; -8) paBHa
a) 6x2 + 3x3 — 2 0) 3x°+x3-9 B) 12 + 6x r) 3x2+x%-12

3ananue 3. Eciu logi x = -1, T0 X paBeH:
5

a) 25 0)5 B) -5 r) 11_5
3ananue 4. PemenneM nokasaTeabHOro ypasHenus 2,71 = 1ssnsercs uncio
a) 1,7 0)0 B) 6 r)

o 1=

Bananue 53HadeHue Mpon3BoaHON dyrKimn f(X) =e 2~ 7 B Touke Xo = 8 paBHO
a) 12 6)— 0,5 B) 2 -1
4 4 4

3ananue 6. PemeHneM HPPaIHOHATBHOrO ypaBHEHHUX — VX — 1 - 3 = 0 sBjIsteTcs Ynciio
a)4 6) 3 B) 5 r)2



arcsin(—ﬁ) —arctg3
2

3amanue 7. 3HaUYCHUE BHIPAKCHUSL: 7z
arccos(—" )
2

paBHO:

a) 2 0) -

= B) -7 r)3

O loo

3aganne 8. Kopens ypaBnenus 2*** — 2% =120 pasen:

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

Bamanue 9. Haiinute 00beM Tea, MOJYYSHHOTO BpaIlleHUEM NPSMOYTOJIbLHUKA CO CTOPOHAMU 4 CM U 6 cM
BOKPYT TPSAMOH, TPOXOAAIIEH Yepe3 CepeIUHBI €ro OONBIINX CTOPOH.

a) 12m 0) 421 B) 241 r) 36m

3 2 1.3
3ananue 10. 3HaucHue BeIpaxkenus 9z + 273 - (—2 1 paBHO:
1

a) 14 0) 36 B) 28 r) 18
Bapuanr 3
3anmanue 1. 3nauenue BoipaxkeHus logz logsz 81 pasno
a) 4 0) 2 B)9 r)6
3aganue 2. Ilepsoobpasnas Gpynxuuu f(X) = 3x? — 5, rpaduk KoTOpoi mMpoxoauT 4vepe3 Touky (2;10)
paBHa
a) x®—5x + 10 0) 6x%-5 B) 6x2—5x+7 r) x®—5x + 12
3aganue 3. Eciu logi X = -2, T0 X paBeH:
6
a)- 6 6) - 36 B) 36 r)6
3ananue 4. Perenuem nokasareasHoro ypasaenus 1,4%° = 1apnsercs uucio
5 3
OF 6)1 B 2 0
+1
Bananue 5. 3HaueHue Mpou3BoAHOM dyHKkimu f(X) = €3 B TOUKE Xg =—3 paBHO
1
a) 16)1B) - _r) - L
4 3 3 4
3ananue 6. PenenreM HPPaIHOHATBHOTO ypaBHEHHIV4X — 3 = 6 — X ABISETCS YHCIO
a) 13 0)2 1 3
) ) arcsin(—ﬁ— P) F)
, )—arccos(—3)
3amanue 7. 3HauYCHHE BBIPAKESHUS arcig ﬁ paBHo:
a)Z 6)— 4,5 B)-55 r)35

3aganue 8. Kopens ypasuenuss 1091 (7 —8x) = —2 pasen:
2

a) 1 6) 2 B) 2 r) -5

3ananue 9. Halinute 00beM Tena, MoydeHHOTO BpallleHHEM MPSIMOYTOJILHIKA CO CTOpOHaMH 6 cM 1 8 cM
BOKPYT IPSIMOM, IPOXOASIIEH YePEe3 CEPEUHBI €M0 MEHBIINUX CTOPOH.

a) 72w 0) 421 B) 24m r) 361
3ananue 10. 3naueHue Beipaxkenus 2515 + (0,25)-05- 81975paBHoO:
a) 14 6) 100 B) 36 r) 18

IpakTHyeckuesaganus:
1 cemectp
Tema JleiicTBHSI HaJ BbIPpa)KEHUSIMH, COIEPKANAMY CTENIEHN H KOPHHA

Ne 1.
Bapuanr 1 ‘ BapuanT 2 BapuanT 3 Bapuant 4 Bapuant 5




2) 15721 ) 12°15 2) 1076 ) 24720 2) 14°42"
352.34 302.24 152.24 304.45 124—.75
8 _10 8 8 4 9 8 5 8 4
6o 62 .12 6o .18 622 . 12 Y. 5

1511 32 129 33 187 62 ) 124 132 302 354




a) 3V125a6h15

a) 5v/32q10z15

a) +/625x12y8

a) 6V64x12ys

a) 3V125a6h15

4/81¢16 3ra% 372703 6) P 6 4 256x%
©) \/816y4 ©) \/@ 6) ‘FW Vs 6) V2 "
= = = BN =
D (64 7+ D (2734 D (125 7+ a)(3275 + 8 3) - D (125 7+
3 -2 3. 4 - 216 2 1.2 2 -2
. (B 5| 81 Hz | 6251 T3 ) .8y 3
327%) (27) (9 (125) 4 3279) (27)
24V3 [ 23V4 52V5 ; 53v4 33v2 323 62V5 ;1 63V2 427  43V6
_3 37 _3 _3 435 1 15 _3 _3 27 _3 3
atbrash 2 azba b 2 asbuad 8 asba b 2 asb3a 10b4

Tema [IpeoOpa3zoBaHne CTeNEHHBIX U MOKA3aTeIbHBIX BbIPAKEHUI

Ne2.
BapwuanT 1 BapuanT 2 BapuanT 3 Bapuant 4 BapuanTt 5
a) 23V7-1. a) 31+2V2 - a) 72V3-2. a) 252V8+3 - g4+48, a) 9V3-1.
817, 92z, 491-Y3; 6)(V27 —V48)-V3 | 3425
6) (V50— | 6) (20 —V45)- | 6) (V48 —/27) - 6) (V8 -
V72) -8 V5 V7 V50) V2
a)(4a)3: a%- as a)(9¢)3:¢7 - ¢8 e a)(3c)%:c4-
npu a = 128; npu ¢ = 81; 8)(4b)%:be - b a)(2d)3:ds - d3 c?
14,5 -53 17,6 —-53 npu b = 64, d=16 _a.
6) —5— 0)y ¥ __ 1ipu 3985161 npna= 10, mpuc =9,
x7.2 y10,3 6) +5 npu y7,15. 2,56 _ x5,69.43
npu x=4 y=5 x 5 IPH y=2 —66  1IpH
x=7
x=10
2) Vb=4 a) m++6 a) Vx=3 a) Vx45 2) 7+x
b—16 6—m x—9 x—25 49—x
Tema I[IpeoGpa3oBanne JorapupMuvecKux BbIpakeHHit
Ne 3
Bapmanr 1 ‘ Bapwuanr 2
3ananue 1. BEIYUCIUTD, NCTIONB3YS CBOWCTBA JIOTApU(PMOB:
a) 1og2 5+ logzg; 0) log3 2 — log3 54, a) logs l175 T'logg, 7; 1 '6% logz 7 +
B) log, 7 — log, 63 +log, 36. 8, 1 B) 8, 32 -

log7 64 +logy 14.

3ananue 2. Beipa3zuthb 1aHHBIHA TorapudM uepe3 HaTypalbHBIN U BEIYUCIUTH ¢ TOYHOCTH 10 0,01:

a) logy 27; 6) logz 4 13 | a) log; 18; 6) log12 5.1
3aganue 3. Beruucianre
a Mggiﬂgw_z; ﬁge_&; B) a) lg14-1g7 . A logs 625,
logo,3 6—logo,3 12 loge 128 1g0.5+31g4 logg 125

logz135 _ _logs5

») log2 56 _ logz 24

log1s 3 log40s 3 log2g2  logz242
3ananue 4. Pemmre ypaBHeHHe:
1 1 1 1
logz x = log3 6 + Elog3 4 — 510g6 64 log; x = 2log; 2 + Elog7 81— 510g7 8

BapwuanT 3

Bapuant 4




3ananue 1. BEIYHCTUTD, UCTIONB3YS CBOWCTBA JIOTapU(PMOB:
a) logy 8 + logs 32;  6) logy,, 100 — logy/; 25; a) logz 11 — loy , 44; 6) logis3 +
B) log2 36 + logz_ —log2 35. logis 5; B) logs 22 — logs 11 +logs 12,5.
9
3ananue 2. Beipasuth NaHHBIH JIorapuM yepe3 NeCSITUIHbIA U BBIMUCIUTE ¢ TOYHOCTH J0 0,01:
a) log, 14; 6) log, 51,38 | a) logs 16; 6) logos 12,4
3ananwue 3. Berunciure
a)LQS_HgE; 6 1_0g3_1_25; B) a Qg4_3;log4_ﬁ; 6 l_ogzﬁ;
2lg2+lg3 logs 25 logs4 45+2log4 3 logg 36
logz192 _ logz 24 logs 28  logs 24
log122 logge 2 log1124 logs48 4
3ananue 4. Pemute ypaBHeHue:
1 1 1 1
logs x = 2logs 3 + Elog5 49 — 510g5 27 logg x = logg 5 + Elogg 121 — glogg 125
Bapuant 5 ‘ Bapuanr 6
Bamanvie 1. BEIYHCIUTD, HCTIONB3YS CBOWCTRA JIOTapU(MOB:
a) logs 2 + logsz 13,5; 6) logi5 6 — logy,s5 750, a) log, 12 — log, 192; 0) lg25 +
8) log 36 —log 5-+log, g 1g 40; B) logs 6 + logs 18 —log; 4.
9
3ananue 2. Boipasuts nanHbIN Torapudm depes IeCATUIHBIN U BBIYHCIUTH ¢ TOYHOCTH 10 0,01:
a) logz 21; 6) logs, 1,3 | a) logs 15; 6) logo,12 10,4
3ananue 3. Berancimre
) logs 0.5+logs 18, A) logs 343, \3logia 2=logy 4 24, A logz243,
2logs 2—logs 12 logs 49 log1,4 3+2log4 9 log7 9
) 083576 _ logzb64 n) logz2l  logz7
log72 3 log216 3 loge3 3 log1g9 3
3ananue 4. Pemre ypaBHEeHUE:
1 1 1 1
log; x = 2log; 5 + Elog7 36 — glogs 125 logeg x = logg 3 + Elog6 81 — 510g6 343

Tema Tpuronomerpuueckue (popmMyJibl
Ne 4
Bapmuanr 1

1. lano: sina = -5 ; 3n< a < 2m;
13 2

HatiTu: cosa; c0s 20, cos(a - o);
3

2. YIIpOCTHUTH BBIPaKEHHUE:
1—cos 28
a) ————;
sin 23
cos 26x —sin 26x
0) ;

sin21x—sin3x
B)Sin™ - COS4E + COSF - Sin 4z;

F) 1? 13 17_? 15

COS T —a 'ctg(E + a);

BapwuanT 3

1. lano: cosa = 15, 3n< a < 2m;
17 2

HaiiTu: sino; €os 2a; cos(a- ©);
6
2. VIIQOCTHTH BHIPOKCHHE:
ctg (2m — a) "cos (E - a);

) sin  7x—sin  3x |
cos 7x 4+cos 3x’



€O 2 4x —sin 24X_
J ’

2 sin4x'cos4 x
cos 2B—-1
r) 2 )
2cos “B

3
1. JaHo: cosa = -4; i< a < _7;
5 2

HatiTu: sino; sin  2a; cos(a - 7?;
2. YIIPOCTHUTD BBIPAKCHHUE:

3
a) 2cos (En —a) " cos (M + a);

) cos 210 © —sin 2 10 © .
sin59 cos 159 *cos50% sin159 '
sin _10x—sin 6x |

cos 10x—cos 6x’
) l1-cos 2a
2cos 2a’

1. Tano: sina= 7;rz<a <m;

25 2
Haitru: tga; sin 2a; cos(a. - D);
4

2. YIIPOCTHUTH BBIpAKEHHE:

a) ———
cos 7x cos 3x-sin7x'sin  3x
cos 7x +cos 3x

0) ———M8M8M —;

B) 4cos 5x 3
. -cte (— ]
sin (- + @) " ctg (— +a);

2 sin 5x'cos 5 x

1—cos 28
F) -5
sin <

Haitru: tga; sin 2a; cos(a.- ©);

2. YIIpOCTHUTH BBIpa)KEHHUE:

) 2 sin 3x "cos 3x
sir%T 4x cos 2X + cos4x'sin  2x
tg+ tg—
6) 6 . 12
1—tgg g3
sin _8x—sin 4x
cos 8x—cos 4x’
F) 1—cos 2a
2cos o’

Bapuant 4

BapuanT 5

Bapuanr 6

Tema TpuroHoMeTpuuecKuX YypaBHeHUI U HEPABEHCTB

Pemnte ypaBHEeHus:
1.sin®> —6sinx+5=0

2.3cosx +2sin’x=0
3. V/3sinx = - cosx

4. 2 sin®x — sinx- cosx = C0S%X

5. T_X%N 1=
Cos( —2) -1=0

Pemute ypaBHeHus:

Ne 5
Bapwuanrt 1.
Pemnte HepaBeHCTBa:
1. sinx<t
2
2.2c0sx — 3 <0
3.sin> -1
3 2
- 1
4. tg(2x §)<ﬁ
Bapmuanr 2

Pemure HepaBeHCTBA:



1.sin®> +sinx-2=0

2.3c0s? -sinx -1=0

3. sinx -cosx =0

4. 35in?x + cos®x = 2sin2x

5. V2cos(2x — ™) -1=0
3

BapuanT 3
Pemure ypaBHeHUS:
1. cos?x —7cosx +6 =0

2.2c0s%x -5sinx +1=0
3. V3 cosx +sinx =0

4. 1+ 7 cos® = 3sin2x

5.sin(x—2y _1=0
4 6

Bapmuanr 4
Pemure ypaBHeHus:

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

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

Bapuant 5
Pemnre ypaBHeHuUs:

"c0s?X —2cosx-3=0
2.6c0s %X -5sinx +5=0
3. S5sinx -3cosx =0

4 3sin2x + sin®x + 5sinx- cosx = 0 4. tg(3x + ©)<— L
2

5.sin(z+ x) +1=0
(6 2)

BapuanT 6
Pemmre ypaBHeHuHs:

1. cos’>x —3cosx -4 =0

2.2c0s% -sinx +1=0
3. cosx =sinx

4. c0s2x + Cos3X + sinx: cosx = 0 4. tg(4x + )>- /3~
4
5. vZ — 2sin(5x — ) =0
36

2 cemecTp

. 1
1.sinx<—_
2

2.2sinx+ V3 >0

3. cosx < V3
4" 2
4. tg(ax - 2)> -1

Pemure HepaBeHcTBa:

. 1
1.sinx>—_
2

2.2sinx+ V2 >0
3.c08 3x < A

2
4.19Cc - D>V3
2 4

Pemure HepaBeHcTBa:
1. sinx>¥3
2. 2c0sX —2 1=0
3.sin2x > -2
4.19(x + n)< 12
3 5

Pemnte HepaBeHCTBa:

i 3
1. sinx<—¥2
2

2.2cos+1=0

3. cosx > f
2 2

Pemure HEPABCHCTBA:

1. sinx>y2
2

2.2c0sX - V2 =0

3.sinx< -1
6 2

Tema IIpousBoaHasi M e€ NpUMEHEHHE

Ne 6
Bapmanr 1

1. Haittu kopenn ypaBrenns Y'(x) = 0 mpu y(X) = 63x2 - 9x + 3



o ~No Ok W DN

0O NOo OOk W DN B

0 ~No O b~

w

o ~NOo O b~

o Ok W N

. Berancnute 3Ha4eHre npon3BoIHON QYHKIUUT(X) =
. Beraucyuts '(0), ecmn f(X) = (2x + 7) - (x2+ 3)
. Beraucynts (1), ecmm f(X) = (2x — 1)

. Borancuts f'(0), ecmu f(x) =V1 — 2x2
. Beraucnuts f (1), eciu f(X) = Sin2x - 1cosx
4

. Beruncnaute 3HaueHne npon3BoaHoN GpyHKkuuuf(x) =
. Beramcnmts f '(0), ecom f(X) = (7x + 4)- (3x* - 1)
. Beramcnuts f (1), ecom f(X) = (2x — 1)°

. Berancouts f'(0), ecm f(X) =v7x + 9

. Boraucauts 3Hadenue npoussoHoi Gyukumn f(x) = &-7x3+4 K mpux = 1
X

241

. Beraucnute 3HaveHre Mpon3BOIHON GyHKIMUf(X) = X mpu X = -1
. Beraucyuts f'(0), ecm f(X) = (2x + 5)- (x2—1)
. Beraucnuts f (1), ecom f(X) = (3x — 1)°

. Berancouts f'(0), ecomm f(X) =vV6x + 1
. Beraucnuts f (), eciu f(X) = cos 4x - 1sinx
2 2

4x+3

. BerumcnuTs 3Hauenue nponsBoanoit Gpynkmuu f(X) =3 —sin>x npux =7

BapuanT 2

. Haiiti kopens ypaBrenns Y'(x) = 0 mpu y(X) = 17x2 - 34x + 1
. Beruncnuts 3uadenne npoussoanoi gynkimn f(x) = 2 -19x° +2& mpux =1
X

2
a1

mpu x = -1
4x+3

. Beraucnuts 3nauenne npoussoaHoi Gyukuuu f(X) = 25 — cos’X  mpu x =r

2

BapwuanT 3

. Haiitn xopens ypasrenus Y'(x) =0 npu y(X) = 23x% — 46X + 1
. BeruncnuTs 3Hauenue npousoanoit Gpynxkiuu f(x) = 19x° - 10 N S 3 mpux =1

X

. Bb1uucnuth 3HaueHue npous3BoAHoN GpyHKuuf(x) = 5X3—_1 npux = -1
x>+ 2

. Boeraucnuts f'(2), ecnm f(X) = (2x - 1) - (6x - 5)
. Beramcnuts f (1), ecim f(x) = (11x — 10)7

. Beranciars f '(1), eciu f(X) =V6x — 5
. Boraucnuts f'(0), ecium f(X) = sin7x +1cosx
2

. BerumcnuTs 3Hauenue npousBoaHoi pyukuum f(X) =9 — cos?X npu x =

2

Bapuant 4

. Haiitu kopens ypaBrenns Y'(x) = 0 mpu y(X) = 18x? —9x + 2

. Berunennts 3Havenne npoussoaHoi GyHkimu f(x) = 2 + 6&- 17x°3 mpux =1
X

2

. Beruricnute 3HaueHre Npou3BoiHOM QyHKIMUf(x) = 5x+9 npu x = 2
1-x

. Beraucsnts f'(-1), ecan f(X) = 3x - 1) - (x2 + 2)
. Beraucymts f'(1), eca f(X) = (10 - 9x)1*

. Boruncruts f'(2), ecrn f(X) =v/5x — 6
. Beraucnuts f'(0), ecym f(X) = cos7x + 1§Sinx

. Beruncnuts 3nauenue npousBoaHol Gyrkuum f(X) =sin’x - 13 npm x ==
2

Bapuant 5

. Haiitn xopens ypasrenus Y'(x) =0 npu y(X) = 42x2 - 12x + 3

. Berunennts 3Havenne npoussoaHoi gyHkumu f(x) = 2 - 5x% + 6 &K npu x = 1

X 24
3x mpu x = -1

5x+2



7. Beruucauts f'(m), eciu f(X) = 2c0s 6X - 1sinx
2 3

8. BerumciuTh 3HaUeHue npousBoaHol pynkmun f(X) = 4 + sin’x  npu x = 27

Bapuanr 6
. Haiitn xopenb ypasrenus Y'(x) =0 npu y(X) = 16x> —48x + 1

. Berancnnts 3Hadyenne npoussogHoit gynximu f(x) = 5 - 21x* +10& nmpux =1
X

2_
. Beruncnute 3HaueHue Npou3BoaAHOH QyHKUUU(X) = w? npux =-1
4x+3
. Beraucouts f'(0), ecnm f(X) = (6x +5) + (4x% + 3)
. Beraucnts (1), ecmm f(X) = (2x + 1)°

. Boranciuts f'(0), ecin f(X) =V16 — 3x2
. Beraucurs f (), ecmm f(X) = ZSinizx - lgcosx

0o NOoO OOk W N B

. BeruncnuTs 3Hauenue npousBoaHol pyukuum f(X) = 2 +C0S*X  mpu x =T
2

Tema IlpuMeHeHne NPOU3BOIHOM
Ne 7
Bapwuanrt 1.

1. ccnemoBaTh € MOMOIIBIO IPOU3BOHON M TIOCTPOUTH TPapUK(PYHKITUN:

f(x)=x®-3x-1
2. Haniinure ypaBHEHHE KacaTelbHOU K rpaduKy GyHKIMM

f(x) = 2x? — 6x + 1 B TouKe ¢ abcIHccoii Xo = -1
3. Haiinure HanbOopIiee 1 HANMEHbIIIee 3HAYCHUS (PYHKIHH

f(x) =x*—2x? ma mpomexytke [-1;2]

4. MarepuaiibHas TouKka ABHKeTcs 1Mo 3akoHy S() = 4=1, Haiigure eé CKOPOCTh B MOMEHT BpeMeH#u t = 2C.
t+1

Bapmuanr 2.
1. MccnenoBaTh € MOMOMIBIO POU3BOHON M TIOCTPOUTH TPapUK(PYHKITU:

) =x*- %

2. Hanvwte ypaBHEHHE KacaTelbHON K rpaduKy QyHKIMM
f(x) = 6x? — 4x + 3 B TOUKe ¢ abCcuUCCoit Xo = -1
3. Haiigure Hanbomnbiliee 1 HAaMMEHbIIIEE 3HAYECHUSI (PYHKITUH
f(x) = x* + 4x® na npomexytke [-2;1]
4. MarepualibHasi TOUKa JBIKETCS 110 3aKoHy S(t) = % Haiinute e€ ckopocTh B MOMEHT BpeMeHu t = 5cC.

Bapmuanr 3.
1. VicenennoBath ¢ MOMOIIBIO TIPOU3BOIHOM U IOCTPOUTH TPAQUKH PyHKIIHH:
f(x) = 4x3 + 6x2
2. Hanuiure ypaBHEHHE KacaTelbHOU K rpaduKy QyHKIMM
f(x) = 5x% + 2x - 3B Touke ¢ abcuuccoit Xo = -2
3. Haiitute Hanboblee ¥ HAMMEHbIIEE 3HAYEHHS (YHKIUH
f(x) = x*— 27x na npomexytke [-2;4]

4. MarepuanbHas TOUKa IBIKeTCs Mo 3akoHy S(t) = 3t=2, Haiinure eé CKOPOCTh B MOMEHT BpeMenw t = 3C.
2t+1

Bapmuasnr 4.
1. UccnenoBaTh ¢ IOMOIIBIO TIPOM3BOIHOM U TOCTPOUTH rpahUKu (DYHKIUH:
f(x) =-x*+3x+1
2. Hanvwte ypaBHEHHE KacaTelbHON K rpaduKy QyHKIMM
f(x) = 4x% — 3x + 2 B TouKe ¢ abcuuccoit Xo = -2
3. Haiinure HanboubIee M HAMMEHbIIEe 3HAYCHHS (PYHKIIHN
f(x) = -x3+3x + 2 na npomexyTke [1;3]



4. MarepuanbHas TOUKa IBIKETCS Mo 3akoHy S(t) = 2=4t. Haiinure eé CKOPOCTh B MOMEHT BpeMeHH t = 4C.
4—t’

Bapmuanr 5.

1. VccnenoBaTh ¢ MOMOIIBIO MPOM3BOJHOM U MOCTPOUTD rpaduku GpyHKIMN:

f(x) = - 4x® + 3x
2. Hanuiure ypaBHEHHE KacaTebHON K rpaduKy QyHKIMK

f(x) = 7x? + x — 9 B Touke ¢ abcuuccoii Xo = 2
3. Haiinure HanGospiee 1 HaMMEHbIIee 3HaYCHHUS (QyHKIIUH

f(x) = x® - 3x - 6 Ha npomexyTke [-2;0]
4. MatepuasipHasi TOUKa JBIKETCS 1Mo 3aKoHy S(t) = ﬁ Haiinute e€ ckopocTh B MOMEHT BpeMeHu t = 2C.

Bapuanr 6.

1. VccnenoBaTh ¢ MOMOIIBIO MPOM3BOJHOM U MOCTPOUTH rpaduku GpyHKIMU:

f(x) = - 4x® + 12x
2. Hanmuiure ypaBHEHHE KacaTeNbHOM K rpaduky GyHKImn

f(x) = 8x? — 3x + 1 B TouKe ¢ abCIMCCOoi Xo = 2
3. Haligute HanOomnbliee 1 HaMMEHbIIEe 3HAYCHHSI (PYHKIIUU

f(x) =x*-2x?> ma npomexyTtke [-1;2]
4. MatepualibHasi TOUKa JBIKETCS 1o 3aKony S(t) = %_Haﬁnme e€ CKOpoCTh B MOMEHT BpeMeHH t = 4cC.

Tema IlepBooOpa3Has u eé npuMeHeHHE
Ne 8

Bapuanr 1.
Haiigure Bce mepBooOpasubie s Gpynkuun f(X)
a) f(x) = x*+3x?+5
6)f()=1 + !

Cos

2%

B)f(x) = (4 -3x%)’
Haiiaure nepBooOpasmyro s 3aaanHoi ¢yrkimu f(X), rpaguk KoTOpoit pOXoauT Yepe3 Touky M:
a) f(x) = 6x — 7; M(-2; 11)
6) f(x) = 2sinx; M(0; 2)
B) f(x) = M3 1)
Brruucnute niomans GUrypel, orpaHu4eHHON JTMHUSAMU:
a)y=x2+3xu y=0
O)y=6x—x?>u y=x+4

Bapuanr 2.
Haiinure Bce nepBooOpasubie st Gpyunkuuu f(X)
a) f(x) =x3-3x*+x-1

6)f(x) =1 . 1

x6  sin?

X

B)f(x) = (6x - 1)°
Haiiaure nepBooOpasHyro s 3aaanHoi GyHkiuu f(X), rpadguk KOTOpoi IpOXoauT yepe3 TouKy M:
a) f(x) = 4x + 7; M(-1; -2)

0) f(x) = 4sinx; M(E -1
3

B) f(X) = %; M(2; 1)
Bbruuciure miomans GUrypsl, OrpaHUYEHHON JTMHHSAMH:
a) y=x2-4x+3u y=0
0) y=4-x’um y=x+2



Bapuanr 3.
Haiinute Bce mepBoobpasubie mist pyrkmn f(X)
a) fix)=x*+3x?-4x +5
6)f(x) =1 + 2
) ( ) x7 * cosZx
B)f(x) = (3-4x) 2
Haiiaure nepBooOpasHyro s 3aaanHoit pyukimu f(X), rpaduk KOTOPOHIPOXOaUT Yepe3 TOUKy M:
a) f(x) = 2x — 3; M(-2; 5)
0) f(x) = 4cosx; M( %; -4)

B) f(X) = %; M(2;-1)

BblurcnuTe miomas GUryphl, OrpaHiueHHON JIMHUSAMHU:
a)y=8x-4x2 mu y=0
0) y=x’my=4x-3

Bapwasnr 4.
Haiigute Bce mepBooOpasubie mis hyHkiwu f(X)
a) f(x) =7-6x -x2+8x3
6)f(x)= 1.3

x?  sin?

X

B)f(x) = (5x +4)°
Haiiaure nepBooOpa3sHyto s 3a1anHoit pyHkimu f(X), rpaduk KOTOPOHIPOXOUT Yyepe3 TOUKy M:
a) f(x) = 6x — 1; M(-2; 10)
6) f(x) = 3cosx; M(z; 3,5)
6
B) f(X) = L M(2; -7)
X
Beruncnure mioniaab GUrypsl, OrpaHHYCHHOM TMHUASME:
a) y=x2- 6x+5u y=0
0) y=x2+luy=3-x

Bapuanr 5.
Haiigure Bce epBooOpasubie st pyrakiuu f(X)
a)f(x)=x"+4x3-12x+1
0)f(x) = L-_5__
) T(x) x8 cos?x
B)f(x) = (1 - 9x)’
Haiiaure nepBooOpa3sHyto 11 3a1anHoit pyHkimu f(X), rpaduk KOTOPOHIPOXOUT Yyepe3 TOUKy M:
a) f(x) = 5x — 6; M(-1; 3)
0) f(X) = 2cosx; M( %; -10)
B) f(x) = L;M(3;-1)
x4
Beruncnure miomniaap GUrypsl, OrpaHHYCHHOM THHUASIME:
a)y=4x-2x2 m y=0
0) y=x2my=-3x

Bapuasnr 6.
Haiiaure Bce epBooOpasubie st pynkiuu f(X)
a) f(x) =5 - 2x — x3+ 10x°

6) fx) = 5 - —

2

sin“x

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

Haiiaure nepBooOpasmyro asist 3aaanHoi Gynkiun f(X), rpaduk KOTOpOHIPOXOIUT Yepe3 TOUKy M:



a) f(x) = 4x — 3; M(-2; 11)
6) f(x) = 5cosx; M(ﬂ6;9,5)

B) f(X) = L M(4; —9)

Brruncnure momans GUTYphI, OTpaHHYEHHOHN JIMHASME:

a)
0)

lLama" =a™

3. (am)n =™

4. a"b" =(ab)"9.¥a" =

5. an a 1
—=("10. Va —gn
b" b)

1). 5% =125

1
3). ()'=6
36

5). \/5' =25

7).2-8% =16
9) 2x2—7x+10 -1
11). 2025216 2

13). 2:3 %3 - 5.3 %2 = 1443

x?—14x+ 48
JAEE A ——

1).
) x+7

3
3).0,7%< (1?) 11

l.ama" =a™"

y=-3x%?+ 6x u y=0
y=x%+2ny=6
Tema Iloka3arejibHbIe yPABHEHUSI
Ne 9

Bapwmanrt 1
CBoiicTBa MOKa3aTEbEHOM (QYHKITHH.

6. a® =1

b
8. (3" =)
b a
anﬁ

Pemute mokasaTenbHbIE YpaBHCHUA:

1
(D)=
2. C)=4

4).9%=27

6).13" " =1

8). 7443 =492~ . 343
10).11*=3%/121
12). 4% +2-27-80=0

14)3-4+2-9*=5-6*

Pemnte HepaBeHCTBa:

7
2).06%>2_
9

4).3" >98

Bapuanr 2
CBoiicTBa Moka3arenbHON (PyHKIUH.

6.a° =1



1

p am
7.
3.@m" =a™ an N
8 a
(A=
b J
a

a - = a
. b

. a
4 —



1
> 2" _Ay10a=ar
b" b

Pemuth moka3zarenbHbIC YpaBHCHUS:

1). 10" = 1000 2).277=81
1, 1.x
3. ()" =9 4). ()" =6
3 36
1 2
5). 3" = — 6).1,9" =1
27
7).3*27=9 8). 83764 =45
9). 5 =1 10).7* = 149
11).0,5% " 25 =2 12).0,25* +0,57 = 6
13). 10" +10*1=0,11 14)2 -25% -5 -10* +2 -4*=0
Pemnte HepaBeHcTBa:
1). wZO 2).0,4*<6E
dx -5 4
Q) <
2x-3 _ 309 3 a0 27
3).25°7°<5 4. =2 el
4 64
Bapwuanr 3
CBoiicTBa Moka3aTenbHON (PyHKIUH.
l.ama" =a™" 6.a% =1
2. 2" = ams 7. 1 g
a" a"
n a,_ b
3.(@m)" =2 8. ()" =)
b a

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

5 an a 1
—=(5n10a =an
o b
PeHH/ITb IIOKA3aTCJIbHBIC ypaBHeHI/IH:
1 X
1).37=81 2. D" =125
5
1 X
3). () =5 4).87=128
25
5). V10" =100 6).49% ®=1
7). 472 =128 8). 753 - 343 = 497+
9). 107 % =1 10).9* = §/81

11). 17+ 585 =89 {17 12). 49" -6 7" +5=0



13).3*-3*2=8 14)8* + 18* =2 -27*
Pemuts HepaBeHCTBa:

p. W o 2.09° 217
x—1 81
3).1,6"1> (5_) 2x-3 4). 90,5;2—3S 27
8

Tema Jlorapudpmuyeckue ypaBHeHUst



o oA wppE N o o oswN P o oA wN e N o o wN R

Ne 10

Bapwnant 1
.logzx =4
. loges10(2x —10) =1
logs 2x -5logsx +6=0
76—x =2
xlogex = ’i
6

. log3z(x2 —9) = 2 + logz(x — 1)
( x+y=6
logz x +logzy = 3

BapuanT 2
.logzx =4
ogeio(Bx+1) =1
lg 2x+ lg x-12=0
92-x =4
3
xlg x = x|
100
logi(x2 —2) = =1+ logi(x — 1)

2 2
{log4x —logyy =1
x—3y=16

Bapwuant 3
.logix =-2
3

. logere(2x—6) =1
.logz 2x + logxx =12
32-x = §

5
xlogsx = x

81

. logs(x2 — 25) = 2 + logs(x — 1)
{logg x+ logzy =2+ logz 2
logs(x +y) =2

Bapuanr 4.
. logsx =-2

. log2x_6(x + 2) =1

logs 2x + logex =2

S4-x =9
x logzx = ’i

16

.logai(x2+20) = -1+ log1i(x +2)

10 10
{log3 x—loggy=1
x—2y=9

Bapuanr 5
.logsx =4

dogyie(2x—1) =1

lg 2x+ 2lg x =3

63—x =7

6
xlg x = X




100000



6. logg(x2 — 12) = 1 + logg(x — 2)
( x+y=28
logiox + log,y =1

Tema Pemienue 3a1a4 U3 NJIaHUMETPUHU
Ne 11
Bapwnant 1
1. Yemy paBeH nepuMeTp MpsIMOYTOJILHOT'O TPEYTOJILHUKA, €CITH €ro THIIOTeHY3a paBHa 73 CM, a TUIONIa b
pasna 1320 cm??
2. UeMy paBHBI CTOPOHBI IPSIMOYTOJIBLHUKA, ECITH €10 HEPUMETP 74 1M, a IIomaas, paBHa 3 M2?
3. Haiiaute nepumetp pom6a, 3Has, 4TO €ro JUaroHaId OTHOCATCA Kak 5:12, a muomans pasna 120 cvm?,
4. Yemy paBHa II0LIa1b PAaBHOOCAPESHHOTO TPEYTOJIbHUKA, eciii ero ocHoBaHue 120 M, a 6okosas cropona 100
M.
5. B paBHOOOKOI1 Tpanenuu ocHOBaHus paBHEI 10cM u 24 cM, 6okoBas ctopoHa 25 cMm. Halinure mutomanpb
Tpanenuy.
6. HaiiguTte Bce BBICOTBI TPEYTOJIBHUKA, Y KOTOPOTO CTOPOHKI paBHbI 13 cM, 14 cm 1 15 cm.

BapuanT 2
1. Yemy paBeH nepuMeTp MpsSMOYTOJIEHOTO TPEYTOJIbHHUKA, €CITH €ro THIOTEeHY3a paBHa 73 cM, a IUTONIaIb
paBHa 1320 cm??
2. UeMy paBHBI CTOPOHBI IPAMOYTOJILHUKA, ECITH €T0 HEPUMETP 74 1M, a IIomais paHa 3 M2?
3. Haiimure nepumerp pom6a, 3Has, 4TO €ro JUaroHaIu oTHocsATcs Kak 5:12, a muomans pasaa 120 cm?,
4. Yemy paBHa II0Ia[b PABHOOCAPESHHOTO TPEYTOJIbHUKA, eclii ero ocHoBaHKe 120 M, a GokoBast cTOpoHa
100 m.
5. B paBHOOOKOI1 Tpamennn ocHOBaHUS paBHEI 10cM 1 24 cM, 60koBast cTopoHa 25 cM. Haiinure mmomanp
Tpamneuum.
6. HaiinuTe Bce BEICOTBI TPEYTOJIBHUKA, Y KOTOPOTO CTOPOHBI paBHEI 13 cm, 14 cm 1 15 cm.

Tema Boluncienue MOBEPXHOCTU MHOTOITPAHHUKOB

Ne 12
Bapuanr 1
DopMyJIBL:
2
a3
PaBHOCTOpOHHMI TPEYTONBHUK: S= 4 ) P=3a,
Teopema IIudaropa: c?=a?+n?
Ksapar: S=a?, P =4a;
[TpsAMOYTOBHHUK: S =ab; P =(a+b)2;
[Mapamnenorpamm: S= absinoc;lP =(at+b)2;
Pom6: S =_did>; P = 4a;
2

Tparnenust: S =a+ shy; P=a+b+c+d;

2
[pusma. [apamenenumner. S6n=PoeuH;  Sun =Sen+2S0cu.;

Mupamuna:Ss., = iP ocn. N (1S IpaBAITBHOM TTPAMU/IB);
2

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

3amaun
1. losepxHocTh Ky6a 24 cM?. Halinure mHy ero pedpa u MaroHasm.
2. Beruncnure miom@aab 00KOBOM TOBEPXHOCTH NPSIMOYTOIBHOTO TTapaljIeNIeUIe 1a, CTOPOHBI OCHOBaHUS
KOTOporo 5 cMm u 12 cm, a ruiomaap AuaroHaabHoro ceuenus 130 cM?.



3. B IpaBuiibHOM 4eThIPEXYToIbHOMN nupamMuzie anodeMa JIMHOM 8 cM cocTaBiseT ¢ ocHoBanueM yroa 30°.
Haitaure muioiaib NOIHON NOBEPXHOCTH MUPAMUBI.

4. Halinure miomaap MOJTHON MOBEPXHOCTH OKTasapa ¢ peopom 12 cm.

5. OcHOBaHUEM MPSIMOU MPU3MBI SABISETCS POMO C TUATOHAISIMHU

6 cM 1 8 cM. Bricora npusmel 7 cM. HaliauTe mioIiaas moHo#M MOBEPXHOCTH IIPU3MBI.

BapuanT 2
DopMyJIBL:
2
a*3
PaBHOCTOpOHHMI TPEYTONBHUK: S= 4 ,  P=3a
Teopema IIndaropa: c?=a?+n?
Ksanpar: S=a?, P =43;
[TpsAMOYTONBHHUK: S=ab; P =(a+b)2;
[Mapamenorpamm: S= abSina;lF’ =(at+h)2;
PomG: S=_thdy;  P=4g
2
Tpanenust: S =atsh; P=a+b+c+d;
2

[Ipusma. [lapamienenume. S6n=PoecuH;  Sun =Sen+2S,0;

Mupamuna:S g, = iP oen. N (TS IPABHITBHOM THPAMHEIBI);
2

Sn.n.= S6.n + Socy.;

3agauu
1. TloBepxHOCTH Ky6a 54 cM?. Haligure quuHy ero pebpa u AuaroHaim.
2. Beryncnute miomaab 60K0BOH OBEPXHOCTH MPSIMOYTOIBHOTO NapalljieNenuIe1a, CTOPOHBI OCHOBAHUS
KOTOpOro 8 ¢cM H 15 cM, a IIoImaas JUaroHaJbHOro cedeHus 68 cM?,
3. B nIpaBuiibHOM 4eTHIPEXYToIBHON nupamuzie anodema JuHoi 12 cM coctaBnseT ¢ ocHoBanueM yroa 60°.
Haitaure muioia b NoaIHON NOBEPXHOCTHU MUPAMUJBI.
4. Haligure miomiaab MOJHOM MOBEPXHOCTU MKOCadIpa ¢ pedpom 16 cm.
5. B ocHOBaHMU NPSMOH NIPU3MBI JISKUT PaBHOOEIPEHHAs! TPANelHs C OCHOBAHUSAMH 4 ¢M U 8 cM U BBICOTOH 3CM.
BricoTta mpusmer 6 cMm. HaiinuTe motommaas MOTHONW MOBEPXHOCTH MPU3MBL.

Bapwuant 3
DopMyJIBL:
V3
PaBHOCTOpOHHMIT TpEyTrONBHUK: S= 4 ,  P=3a
Teopema ITudaropa: c?=a?+s?
Ksapar: S=a?, P =4a;
[TpsAMOYTOBHHUK: S =ab; P =(a+h)2;
[Napannenorpamm: S = absina; P =(a+b)2;
PouG: s=ldd; P=4q
2
Tpanenwst: S =a+sh; P=a+b+c+d;
2
[pusma. [apamenenumner. S6n=PoeuH;  Sun =Sen+2S0cu.;

1 N
Mupamuna:S s, = —P ocu. h (1015 MpaBUnbHOM TMpaMuIBI);
2

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

3amaun



1. MosepxHocTh Ky6a 96 cm?. Halinute mHy ero pebpa u AMaroHaim.

2. Beramcnure miomaabs 00KOBOH MOBEPXHOCTH MPSIMOYTOILHOTO MapajliesIeuie/ia, Y KOTOPOTro OJIHA CTOPOHA
OCHOBaHUS OOJIbIIIE qPYToil Ha 5 cM, TwTomaab ocHoBaHus 300 cM?, a TIoIaAb AUATOHATBHOTO ceueHus 100
cM>.

3. B IpaBuiIbHOM 4€THIPEXYTOIBHON MHpamMuzie anodeMa JUIMHON 6 CM cOCTaBIseT ¢ ocHOBaHMEM yroa 45°,
Haitaure niomaap NoaHON NOBEPXHOCTH MUPAMUBL.

4. Halinure mmomaap MOJHOM MOBEPXHOCTHU TeTpa3ipa ¢ pedopom 14 cm.

5. OcHOBaHWEM IPSIMOH TIPU3MBI SBIIIETCS POMO C THArOHATIIMHU

10 cM u 24 cm. BreicoTta npu3mel 5 cM.  Haliaure mmomanb MoJHOW NOBEPXHOCTH TPU3MBIL.

Bapuant 4
DopMyJIBL:
2
a3
PaBHOCTOpOHHMI TPEYTrONBHUK: S= 4 ,  P=3a
Teopema Iudaropa: c’=a’+s?
Ksapar: S=a?, P =4a;
[psiMOyTONBHHUK: S =ab; P =(a+h)2;
[Mapamnenorpamm: S= absinoc;lP =(a+h)2;
Pom0: S =_didy; P =4a;
2

Tpanenust: S =a+ shy; P=a+b+c+d;

2
[Ipusma. [apamienenumen. Se6n=PoecuH;, Sun =Sen+2S,..;

Mupamuna:S g, = iP oen. N (TS IPABHITBHOM THPAMHEIBI);
2

Sn.n. =S on T Socn. ;

3agaun
1. TlosepxHoCTh Ky6a 216 cm?. Haiinure anHy ero pebpa u JuaroHaq.
2. Berancnure miomaabs 00KOBO MOBEPXHOCTH MPSMOYTOJIBHOTO IMapalljieNieNuIe/1a, Y KOTOPOTO OJHa CTOPOHA
OCHOBaHUS OOJIbIIIe APYyToii Ha 1 cM, TUTOIIa b OCHOBaHUS 12 CM?, a TUIOIAb AUArOHAIBHOTO ceueHus 30 cM2.
3. B nIpaBuIIbHOM YETHIPEXYTOIBLHON upamuie anodema JIMHoM 4 ¢cM coctaBisieT ¢ ocHoBanueM yroa 30°.
Haitaure muioiaib NoIHON NOBEPXHOCTU MUPAMUJIBI.
4. Halipure myiomaab MOJHON MMOBEPXHOCTH OKTa’apa ¢ pedopom 8 cm.
5. B 0CHOBaHMHM NPAMO¥ PU3MBI JIEXKHUT HapajlIeNorpaMM co CTOpoHaMu 4 ¢cM 1 5 cM 1 ocTpbimM yriom 30°,
Bricota nmpusmer 8 cMm. HaiinuTe motommaas MOTHONW MTOBEPXHOCTH MPU3MBL.

BapuanTt 5
DopMyJIBL:
2
a3
PaBHOCTOpOHHMIT TPEYyTONBHUK: S= 4 , P=3a
Teopema IMudaropa: c’=a’+s?
Ksazpar: S=a?, P =4a;
[IpssMOyTroNbHUK: S =ab; P =(atb)2;
IMapamrenorpamm: S= absina;lP =(a+h)2;
PomO: S =_didy; P =4a;
2
Tpanenwst: S =a+sh; P=a+b+c+d;
2

[pusma. [apamenenumner. S6n=PoeuH;  Sun =Sen+2S0cu.;

Mupamuna:Ss., = iP oci. N (1S IPaBUITBHOM TTPAMU/IBI);
2



Sn.n. =S on ¥ SOCH' ;

3amaun
1. TlosepxnocTs Ky6a 150 cm?. HaiiauTe nimny ero pebpa v JuaroHasm.
2. Beryncnure miomaabs 60KOBOI MOBEPXHOCTH MPSMOYTOJIBHOTO NMapajieNienuIeaa, CTOPOHBI OCHOBAHHS
koToporo 12 ¢cm u 16 cm, a IIomaas AuaroHaabHoro cedenus 80 cm?,
3. B npaBuIIbHOM YeTHIPEXYTONIBHOI MUpamuie anodeMa JTMHOI 6 cM cocTasiseT ¢ ocHoBanueM yrod 60°.
HaitauTe muioiaib NOIHON MOBEPXHOCTH MUPAMUJIBI.
4. Haifnyte TUTOIIAaab MTOJTHOHM IMTOBEPXHOCTH HKOCadIpa ¢ pedpom 4 cm.
5. B ocHOBaHMU MPSIMOI MIPHU3MBI JIGKHUT paBHOOCIPEHHAS TPAMEeUs ¢ OCHOBAaHUSIMHU 4 ¢cM 1 9 ¢M U BBICOTOM
12cMm. Breicota mpusmel 10 cm. Haiinure miomaas MOTHOM MTOBEPXHOCTH TIPH3MBL.

Bapuanr 6
DopMyJIbL:
2
a*\3
PaBHOCTOpOHHMI TPEYTONBHHUK: S= T , P=3a,
Teopema Iudaropa: c?=a?+p?
Ksapar: S=a?, P =4a;
[TpsAMOYTOBHHUK: S =ab; P =(a+b)2;
[MapasienorpamMm: S = absina; P =(a+b)2;
PoMG: S=lddy; P=4a
2

Tpanerus: S =a+ sh; P=a+b+c+d;

2
[Tpu3sma. [apannenenumnen. S6n=PocuH:  Sun =Sen+2S0.;

[Mupamuna:S 5, = iP oen. N (1S IPaBUITBHOM TTPAMU/IBI);
2

Sn.n.= S6.n + Socy.;

3agaqu
1. TloBepxHOCTH Ky6a 6 cM?. Haliure ainHy ero pebpa u IMaroHam.
2. Beraucnure miomaab 60KOBOI MOBEPXHOCTH NPSMOYTOJIBHOTO NapajlieNieIIea, CTOPOHBI OCHOBAHHS
KOTOpOro 7 cMm u 24 cM, a Iiomaap JuarosaibHoro ceuyenus 100 cMm2.
3. B mpaBuiibHO# 4eTHIPpEXYTOIBHON MUpamMuie arodema JTHHOMI
102 cM cocTaBmster ¢ ocHoBanueM yron 45°. Haiifiure 1ioma/p MojTHOM MOBEPXHOCTH MHPAMHUIBL.
4. Halipure mumomaap MOJTHOW ITOBEPXHOCTH TeTpadapa ¢ pedpom 20 cm.
5. B 0CHOBaHMHM NPSAMO¥A PU3MBI JIEXKHUT MapaJIENOrPaMM O CTOpoHaMu 6 ¢cM 1 5 cM 1 ocTpbim yriiom 60°,
BricoTta npusmsl 10 cM. HaliguTe miomaab MOJIHON NOBEPXHOCTH MTPU3MBI.

Tema O0beMbI MHOTOTPAHHUKOB
Ne 13
Bapmnanr 1
DopMyIIBL:
[Ipu3ma, napamienenumen;

S 6. — P ocH H; Sn.n. = SG.n. +23 ocH. 1

stocuH; H:|Sin(X,;
ITupamua:
Son = Lp ocu N; (N — anmodema)

2

S nn. — Sb'.n. + Socn. ;



1
V'3

PaBHOCTOPOHHHUTPEYTONBHUK: S =

3V

SocyH; = H= .S_;

OCH

a3

; P =3a
4

Ksazpar: S=a?; P=d4a; d=a\/5;

3amaun:

1). ITepumeTp OCHOBaHHS MTPABMIILHOM YETHIPEXYTOIBHOM MIPU3MBI

20cm, a mmomaas 60koBoi rpanu 50 cm ? . Haliure 06bEM IPU3MBI U €€ TIOJTHYIO TOBEPXHOCTB.

2). O6BEM TPEYTroIBHOM MUpaMHIBI 2 \/§ cm® . CTOpoHa OCHOBaHMs 2 CM, 8 OCHOBAHUEM SIBIISIETCS TIPABHMIIBHBIN

TpeyroiapHuK. Haliaute nimHbl Bcex O0KOBBIX pEOep, eciii H3BECTHO, YTO OJHO M3 HUX MEPIEHIUKYIIIPHO

OCHOBAHHUIO.

3). B ocHOBaHUH TPH3MBI JISKHUT MPABUIBHBIN TPEYTOJILHUK CO CTOPOHOM 6¢m. BokoBoe pedpo Ha 2cmbobiiie

MeprMeTpa OCHOBaHUs M 00pa3yeT ¢ ocHoBaHueM yroi 60°. Haiimute 00bEM pu3Msl.
4). Haiiti 00beM Ky6a ¢ pedpom 4 cm.

IIpusma, napamienenumnen;

Bapuant 2
DopMyIIBL:

S6.n.= POCHH; Sn.n. :86.I1.+2800H.;

V=S H; H=1sin ;

ITupamupa:
1 :

Sen = — Poeuh; (h—anodema)
2

Sn-n- :Sﬁ.n.+SOCH,;

v=1ls H=H= _;

B 3 o ’ 'S_’

OCH

PaBHOCTOPOHHUUTPEYTONBHUK: S=

2
ﬁ;Pz?;a
4

Ksapar: S=a?; P=4a; d=a\/5;

3amaun:

1). B ocHOBaHUH TPEYTOJIBHOM MUPAMHIBI JISKHUT IPABUIBHBIN TPEYTOJIIBHUK CO CTOPOHOM 6¢cm. OHO 13 OOKOBBIX

p&6ep mupamMuAbl IEPICHINKYISIPHO OCHOBaHMIO. HalinuTe MImHbI 60KOBBIX pEOEp MUPaMHUIBI, €CITH H3BECTHO, YTO

eé 00beM 24 V3 cud.

2). B ocHOBaHWMHM TIapaiIesIenuIea JeXUT KBaapar ¢ IEPUMETPOM
24cm. BokoBoe pedpo napajuiesienuea paBHo JUaroHaiu OCHOBaHMs U 00pa3yeT ¢ ocHoBaHueM yroj 45°. Hatiaure

00BEM mapaienenumnesa.

3). [lepumeTp GOKOBOI rpaHK PABUIBHON YETHIPEXYTOIBHON MPU3MBI 28 ¢, @ CTOPOHA OCHOBAHUS Ha 2 cM KOpPOUe

06oxoBOTO pedpa.

Haiinure 60K0BYIO MOBEPXHOCTH U 00BEM TIPU3MBI.

4). Haiiti 06beM Ky0a ¢ pedbpom 6 cm.



Bapmuanr 3



DopmyIbL:
TIpusma, napanmenenurnes:

S 6. = P OCH H; Sn.n. = Sé.n. +2S ocH. 1
V=S,.H; H=1sinQl ;
TIupamupa:

1

S 6.}’!. = E P OCH h, (h - aHO(beMa)

S nn = S o.n. +3 ocH. 1

1l H, = H= V.
V= 8" - g’
2
PaBHOCTOPOHHUIUTPEYTOIBHUK: S= a4 \/g 1 P=3a;

Ksaspar: S=a?; P=d4a; d=a\/5;
3amaun:
1). CropoHa OCHOBaHUs IPaBHIbHON TPEYTOJIbHOM PH3MbI Ha 3cm MeHbIle € 60koBoro pedpa. J{uaronans G0KOBOit

rpaHu 3 \/_ cm.

Haiinure 00béM NpU3MBL

2). B ocHOBaHMH HAKJIOHHOTO MapauIe/IenuIeia JEKHUT KBaJpar co CTOpOHO# Scu. BokoBoe pedpo paBHO qHaroHaIn
OCHOBaHUS 1 00pa3yeTr ¢ ocHoBaHHeM yron 45°. Haliqure 00bEM mapaienenumnena.

3). B ocHOBaHMH MUPaMHUIBI JIEKHUT KBAAPAT CO CTOPOHOH 2 cm. OHO U3 GOKOBBIX PEOEP MHUPAMHIBI

MEPIICHIUKYIAPHO OCHOBAHHMIO, a CaMoe [UTMHHOE 60KOBOE pebpo  V 44 ey, Hatigure 00béM TUpaMUIBL.
4). Haiit 06beM Ky0a ¢ pedpom 10 cwm.

Bapuant 4
DopMyIIBL:
IIpu3sma, napamnenenunen:
S 6. = P OCH H; Sn.n. = S6.n. +25 ocH.
V=S,.,H; H=1IsinOl ;
ITupamuna:
Son. = % P ocn h; (h—anodema)
S nn = S ont S ocH. 1
1o H = H= V.
V = § S ocn - -S— H
OCH
2
PaBHOCTOPOHHUHTPEYTOJABHUK: S = 4 \/5 P =3a;
KBapar: S=a?; P=4a; d=a\/§;
3agaqu:

1). B ocHOBaHHM MPU3MBI JISKHT MIPABUIILHBIH TPEYTOJBHUK CO CTOPOHOH 4cm. BokoBOE pedpo mpu3Mbl paBHO 8cm U
obpasyer ¢ ocHoBaHueM yron 45°. Haiiqute 00bEM npu3Msl.
2). B ocnoBanuu nupamu bl SABCDiieskuT KBagpaT co CTOPOHOM

\/6 cm. Pebpo SB neprieHAMKYISIPHO OCHOBAHUIO, a IJIMHA pedpa



SC - cm. Habinure 00bEM MpaMHIBL
J10



3). CropoHa OCHOBaHUsI IPaBWIbHON YETHIPEXYTOJIBHON MPU3MBI 6CM, @ JUAroHaiIb 00KoBo# rpanu — 10 cu.
Hatigure mojiHy0 MOBEPXHOCTh MPU3MBI U €€ 00BEM.
4). Haiiti 00beM Ky0a ¢ pedpom 8 cm.

Bapwnant 5
DopMyIIbL:
IIpusma, napamienenumnen;
S 6. = P ocH H; Sn.n. = S6.n. +28 ocn.
V=S,.,H; H=1sinll ;
IMupamuna:
Sen = i P oex N; (h — anodema)
2
S nn. = S o.n. +3 ocH. 1
1 -
V:—SOCHH’ H_'S_’
2
PaBHOCTOPOHHHHTpPEYTONBHUK: S = 4 \/5 ‘P =23a;
4
Ksaspar: S=a?; P=d4a; d=a\/5;
3amaun:

1). B ocHOBaHMY HPAMUJIBI JISKHUT MIPABUIIBHBIA TPEYTOJIBHUK CO CTOPOHOM 6¢m. OO0BEM nupamuip 18 \/§ em®.
HaiinuTe nnunbl Bcex O0KOBBIX pEGEp MUPaMULIbL, €CIM U3BECTHO, YTO OAHO U3 HUX NEPICHIUKYIAPHO OCHOBAHHMIO.
2). OcHoBaHKe MapauIeNenuena — KBaapar ¢ nepumerpom /2cm. BokoBoe pedpo paBHO AUAroHaId OCHOBAHUS U
oOpasyer ¢ ocHoBanueM yroj 45°. Haliqure 00bEM mapaiienenunea.
3). [lepumMeTp OCHOBAHHMS MPABUIIBHOM TPEYTOIBHOM MPH3MbI — 24CM, a iepuMeTp O0KoBoI rpanu — 36¢cm. Haiinute
00BEM 1 OOKOBYIO TOBEPXHOCTH MIPHU3MBI.
4). Haiiti 00eM Ky0a ¢ pedpom 12 cwm.

Bapuanr 6

DopMyJIbL:
IIpu3ma, napamienenumnen;

Sﬁ.n.: POCHH; S =S6.n.+28

n.n. OCH.?

V=S,.H; H=1sinl ;

[Mupamuna:

S 6n — 1— P ocn h; (h — anoq)eMa)
2

S nn. — S 6. T S ocH.
1 -
V:_SOCHH’ H= S_'
OCH
2
PaBHOCTOPOHHUHUTPEYTOJNBHUK: S = 4 \/3 :P=23a;

Ksapar: S=a?; P=4a d=a\/5;



3amaun:



. . . \/E cM, a THaroHayb npu3Msl — Scm. Haiinure
1) CropoHa OCHOBaHHMs IPABUIILHOMN YETHIPEXYTOILHON IPU3MBI 2

00BEM TTPHU3MEL

2). OtHO 13 OOKOBBIX PEOEP MUPAMHUJIbI IEPIICHIUKYIIIPHO OCHOBAHHUIO, & B OCHOBAHUH JICKHT MPABUIIbHBIH
TPEYroJIbHHUK CO CTOPOHO# 5 cM. Haliure mmnHbl Becex péoep MupaMuIbl, €CIId H3BECTHO, YTO 00BEM mupamus! 12,5

\/§CM3.

3). B ocHOBaHUH MPH3MBI JISKHUT MPABUIIbHBIN TPEYTOJBHUK CO CTOPOHOW4cMm. BoKOBOE pedpo paBHO BBICOTE
OCHOBaHUS B 00pa3yeT ¢ ocHOBaHueM yroi 60°. Haiinure 00bEM pU3MBIL.
4). Haiitit 00beM Ky0a ¢ pedpom 2 cMm.

Tema Teua Bpamenus

Ne 14
DopMyIIbL:
Hunuaap: Soen = TR Seccer. = 2RH; Se.n. = 2nRH; Sy = 2nR(H + R);
V =nR%H;
Konyc: S =7R?%  Spcces. =RH;  Sgm =nRL;  Sun =nR(R + L);
V= LaR?H;

VCeu8HHBIN KOHYC: Syocn. = %, Spoen. = TR%  Secces = 2(r + R)H;
Sem =m(r+R)L;  Spn =mr?+aR2+n(r+R)L; V= 1_%5H(R2 +Rr +r?);
Ilap. Chepa. S =4nR% V = 41R?;

3

Bapuanr 1
3agaqu:

1. [IpsmoyronpHUK ¢ AraroHanbio 10 cM 1 0JTHOM M3 CTOPOH 6 cM BpalmaeTcst BOKpYT Ooubliei ctopoHsl. Haiinnte
00BEM U III0IIAAb TOTHOM MOBEPXHOCTH TEJIA BPAILCHHS.
2. JluaroHanb oceBoro ceueHus muwmHapa 15 cm, a paauyc 4,5 cM. HaiinuTe mioniaas O0KOBOM OBEPXHOCTH U 00BEM
LUJIMHADA.
3. nmHa obpasyroriei koHyca 12 cM cOCTaBIsIeT ¢ OCHOBaHHEM yron 45°, HaliauTe miomas moaHok
MOBEPXHOCTH U 00BEM KOHYCa.
4. BricoTa yceu€HHOT0 KoHyca 12cMm, a paarycsl ocHoBanmid 18 cm u 13cm. HaiinuTe miommans 60KOBOM TOBEPXHOCTH
1 00bEM yCeu€HHOTO KOHYyCa.
5. 64 01MHAKOBBIX METAJUIMYECKUX IIAPUKA PaANyCOM 6 CM KaXIbli cIiIaBWiIM B oauH. Haiinure pagnyc
MOJTY4HBLIETOCS IIapa.

Bapuant 2
DopMyJIbL:
Hunuaap: Seen = TR Seecer. = 2RH; So.n. = 2nRH; Sy = 2nR(H + R);
V =nR%H;
Konyc: Sowr =7R?%  Secces. =RH;  Sgm =nRL;  Syn = nR(R + L);
V= gnRzH;

VCeuEHHBIN KOHYC:  Syocn. = % Spocn. = TR Soc.ceri. =2(r + R)H;
Sen. =n(r+R)L;  Sun =nr’+aR2+xn(r+R)L; V= H(R?+Rr +r?);
3

[lap. Cpepa. S =4nR% V= énR3;

3amaumn:
1. IIpssmoyronbHUK ¢ auaroHanbio 20 ¢M 1 0JIHOM U3 CTOPOH 12 ¢M BpalaeTcs BOKpYT 0oJibiiieii croponsl. Hatiaure
00BEM ¥ TLIOMIA/Th TIOJTHON MTOBEPXHOCTH TeJla BPALCHHUS.
2. JlnaroHanb 0ceBOTO ceueHus MWIMHpa 25 cM, a Beicota 24 cM. Halinute muomniaas 00KOBOW TTOBEPXHOCTHU U
00BEM IUITUHIPA.
3. JlnuHa oOpasyromieii koHyca 8 cM, a yroJ Mpu BepIIMHE OCEBOTO CeUeHUs - MpsMoit. Haliaure miomais
TIOJTHOM MTOBEPXHOCTH U 00hEM KOHYCA.



4. BricoTa yceu€HHOro KoHyca 12cm, a paguycsl ocHoBanui 11 cm u 6 cm. Haiinure mnomans 6okoBoi
MTOBEPXHOCTHU M 00BEM YCEUEHHOTO KOHYCA.

5. CkONbKO METAJUTMYECKUX IAPUKOB PaINyCOM 2 CM KaXIIbIii MOKHO OTJIMTh, PACIUIaBUB OAWH IIAPUK PaAnyCOM
4 cm?

Bapuant 3
DopMyJIBL:
Hunuaap: Soen = TR Seecer. = 2RH; Se.n. = 2nRH; Sy = 2nR(H + R);
V =nR?H;
Konyc: S =7R?%  Spcces. =RH;  Sgu =nRL;  Sun =nR(R + L);
V= TR%H;

VCeuHHBIA KOHYC: Suoen. = % Spoen. = TR?% Seccen. = 2(r + R)H;
Sen. =m(r+R)L; Sy =mr’+aR2+n(r+R)L; V= 1—3;:H(R2 +Rr +1?);
Ilap. Chepa. S =4nR% V = 47R?;

3

3amaun:
1. [IpAMOYTONBHHK C AMArOHANBIO 13 ¢M ¥ 0JTHOM W3 CTOPOH 5 cM BpaiaeTcsi BOKpYT OoJibliei ctoponsl. Haiinnure
00BEM ¥ IIJIONIA/Tb TIOJTHON MOBEPXHOCTHU TeJla BPALCHUS.
2. Jlnaronans oceBoro ceueHus mummHApa 20 cM, a BeicoTa 16 cM. Halinure mumomans 60K0BO#H OBEPXHOCTH B 00BEM
UJIAH/PA.
3. Jlnmuna o6pasyrommeii konyca 10 cM, a yros mpu BepimmHe oceBoro cedenus - 60°. Haligure miomans nonHoi
MOBEPXHOCTH U 00BEM KOHYCA.
4. BricoTta yceu€HHOro KoHyca 15 cm, a paanycel ocHoBanuit 20 cM u 12 cM. HaiiauTe rutomans 60KOBOH MOBEPXHOCTH
1 006EM yCceu€HHOTO KOHYCA.
5. CkoIbKO METAJUNTMYECKUX MAPUKOB PAINYCOM 2 CM Ka)IbIii MOKHO OTJIHTH, PACIUIABUB OJIMH IIAPUK PaANycoM 6

cm?
Bapuanr 4
DopMyJIBL:
Hunuaap: Soeen = TR Seccer. = 2RH; Se.n. = 2nRH; Sy = 2nR(H + R);
V =nR?H;
KOHyC: Soen = TCRZ; Soc.cen. = RH, Sen. = TERL; S = TER(R + I—),
V= 13'7IR2H;

VCeuéHHBIN KOHYC: Syocn. = % Spoen. = TR?,  Secces. = 2(r + R)H;
Son. =n(r+R)L; Syn =nr’+aR?+n(r+R)L; V= 1-é'cH(R2 +Rr + r?);
[lap. Cpepa. S =4nR% V = 4R3;

3

3amaun:

1. IIpstMmOyTONBHUK C AMAaroHaNbI0 17 ¢cM 1 0JTHOM U3 cTOopoH 15 cM Bpamaercs BOKpYT MeHbIIEH cTtoponbl. Halimute
00BEM U IJI0IIAAb TOTHOM MOBEPXHOCTH TEJIA BPAIICHHS.
2. Imaronanb oceBoro cedenus nminHapa 15 cM, a Beicora 9 cM. Haiinute mmomans 00KOBOM OBEPXHOCTH M 00BEM
UJIMHADA.
3. OO0pa3ytomiast KOHyca JJIMHONW 6 CM COCTaBIISIET C OCHOBAHUEM YTOJI 300, Haiinute miomans moJIHON
MOBEPXHOCTH U 00BEM KOHYycCa.
4. Bricota yceu€HHOro KoHyca 8 cm, a paguycsl ocHoBaHui 13 cMm u 7 cM. HalinuTe mnomans 60K0Boi MOBEPXHOCTH
1 006EM yCeu€HHOTO KOHYCa.
5. 8 oHAKOBBIX METaNTHYECKHX MIapuKa paguycoM 10 cM kaxIpli crtaBmwin B oauH. Haiimure paanyc
MOJTY4HBLIETOCS IIapa.

Bapuant 5

DopmyIIbL:



V = nR?H;
KOHYCI Socx—x = TERZ; Soc.cct{. = RH, 86.11. = TCRL, Sn.n. = TCR(R + L),
V= 13'nR2H;

VCceu8HHBIN KOHYC: Syocn. = %, Spoen. = TR%  Secces = 2(r + R)H;
Sem =m(r+R)L; Sy =mr?+aR2+w(r+R)L; V= 1131H(R2 +Rr +r?);
[lap. Cpepa. S =4nR% V = 4R?;

3

3amauu:
1. [IpsIMOYTOJIBHUK C AUATOHAJTBIO 5 CM U OJHOM U3 CTOPOH 3 CM BpallaeTcsi BOKPYT MEHbIIel cropoHsl. Haiinute
00BEM U IIJI0MIAAb MOTHOM MOBEPXHOCTH TEJIa BPAIICHHS.
2. JImaronans oceBoro ceyeHus mumHapa 17 e, a paguyc 4 cMm. Haiinure momniags 60KOBOW OBEPXHOCTH B 00BEM
LUJIMHADA.
3. O6pa3syromas KoHyca JIMHOM 4 ¢cM cocTapiseT ¢ ocHoBanueM yron 60°.  HaiiauTe miomans noiHoi
MTOBEPXHOCTH U 00BEM KOHYyCA.
4. BricoTa yceu€HHOro KoHyca 9 cMm, a paguycsl ocHoBaHui 15 cm u 3 cM. HaliauTe mnomanb 60K0Boi# MOBEPXHOCTH
1 006EM yCeu€HHOTO KOHYyCA.
5. 216 onMHAKOBBIX METAIUTHIECKUX MAPHUKA PATUYCOM 7 CM KaXIbli CIUTaBHIIN B onuH. Haliaure pamgmyc
MOJTY4HBLIETOCS IIapa.

BapuanT 6
DopMyIIbL:
Humusap:  Seen = TR?; Socces. = 2RH; So.n. = 2nRH; Sy = 2aR(H + R);
V =nR%H;
Konyc: Soex = R Soccer. = RH; Sen. =7RL; Sun =mR(R + L);
V= TR?H;

VCeuEHHBIN KOHYC: Spocn. = % Spoen. = TR% Soccen. = 2(r + R)H;
Sem =m(r+R)L;  Spn=mr?+aR2+n(r+R)L; V= 1*3;:H(R2 +Rr +r?);
[ap. Chepa. S =4nR? V = 4R,

3

3agauu:
1. TIpsAMOYTONBHYK C INIOMAABI0 8 CM?, OJHA CTOPOHA KOTOPOro Ha 2 cM GOJIbIIE APYTroM, BpallaeTcs BOKPYT
GompIieit ctoponsl. Haitnure 066EM 1 TUIOIIAAb TTIOTHON MTOBEPXHOCTH TEJIA BPAIIICHHUS.
2. Beicorta munuapa Ha 10 cM Goubliie paanyca OCHOBaHUS, MTOTHAS TOBEPXHOCTH IHHHApa 144 cM?. Haitnure
paanyc OCHOBaHUS U BBICOTY.
3. Tpeyronbuuk co croponamu 10, 17 u 21 cm Bpamaercst BOKpyr Oosiblieli croponsl. Onpenenure 00bEM
TUIOIIA]Th TIOJTHOM OBEPXHOCTH TOJIYYCHHOTO TeJia BPaIlCHUS.
4. PaBHOOeIpeHHAs Tpareys ¢ mapauieIbHBIMU cTOpoHaMu 7 1 17 cM Bpamaetcsi BOKpYT CpeHElH BBICOTHIL.
[Inowane Tpaneunu 144 cM>2. Omnpenennure 00bEM Tella BpaIeHMs.
5. CKoJIbKO METAITMYECKUX IIAPUKOB PaJNyCOM 3 CM MOKHO OTJIMTh, PacILIaBUB map paguycom 9 cm?

3a ceMecTp CTYACHT MOXKET BBIIIOJIHUTH BCE 3aaHusl.
Kputepun oneHnBanus:
5 OaJuIOB BBICTABIISIETCS, €CIM 3aJaHMs BBIIIOJHEHBI CaMOCTOSTEIBHO, B TIOJHOM OObeMe, HaiineHa,
00001IeHa 1 cCHCTeMaTU3UpOBaHa HeoOXoauMas HHpOpMaLUs
4 Gansia BRICTABISIETCS CTYACHTY, €CIIH 3aJIaHUS BBITIOTHEHBI CAMOCTOSATENBHO, B TOJTHOM 00BEME, OJTHAKO
JOITyLIEHbI He3HAUYNTEIbHbIE OIIMOKY, UCIIPABICHHBIE IPH YKa3aHUU Ha HUX
3 Gajuia BBICTABISIETCS CTYJICHTY, €CITH 3aJIaHHSI BBITIOTHEHBI CAMOCTOSITENILHO, B TIOJTHOM 00beMe, OTHAKO
JIOTTYIIIEHBI OINOKH, UCIIPaBJIEHHBIE C 3aTPyTHEHHEM IIPH yKa3aHUHM Ha HUX
2 6ainsia BBICTABISETCS CTYACHTY, €CJIM 3aJIaHKS HE BHIITOJIHEHBI B IIOJIHOM O00BeMe.



3. MeTtoauueckue MaTepHalibl, ONpeac/Jadaoue nMpoucaypbl OlCcHUBaAHUA 3HaHﬂﬁ, yMe]—lPIﬁ,
HaBBbIKOB U (I/l.]'ll/l) onbITa A€ATCJIbHOCTH, XaPAKTCPU3YIOIIUX ITAIIbI (l)OpMPIpOBaHI/lﬂ KOMITeTEeH Ui

[Iponiemypa orieHUBaHMsI 3HAHWUN, YMEHHH, HABBIKOB U (MJIH) OTIBITA ISATCILHOCTH, XapaKTEPH3YIOIIIIX
aTansl GOPMUPOBAHHS KOMITETEHIIMHA COCTOHUT U3 TEKYIIETO KOHTPOJIS.

Tekymmii KOHTPOJIb YCIEBAEMOCTH TMPOBOAUTCS C WCIHOJIH30BAHMEM OICHOYHBIX CPEJICTB,
MPEACTABICHHBIX B M. 2 JAHHOTO MPWIOXKEHUs. Pe3ynbTaThl TEKYyIEro KOHTPOJS JOBOJSATCS O CBEICHUA
CTYICHTOB JI0 TIPOMEXKYTOUHON aTTECTAlMH M YYUTHIBAIOTCS TPY OIEHUBAHWH 3HAHWHA, YMEHUH, HABBIKOB U
(nnu) ombITa ACSITEILHOCTH.



[punno:xenue 2

METOJIMYECKHE YKA3AHMS JIUISI OBYYATOIIXCSI IO OCBOEHUIO
JTACIMTLTAHBI

OVII1.03 MaTemaTuka

Meroaudeckne ykKazaHWS Al CTYIAEHTOB 1o ocBoeHmio muciuminasl OYIL.03 Marematuka
SIBIISIIOTCS. 4acThi0 paboueil mporpaMMsl (IPUIIOKEHUEM K padoyei mporpaMmme).

PIII — pabouas mporpaMma, yTBEp:KICHHAS! AUPEKTOPOM KOJUIEIXa I M3YYEHHs TUCIHUIUTHHBI
OVIIL.03 Marematuka. OHa onpeAemnseT ey U 3a1a9l JUCIHUILINHEL, ((JOpMUPYEMBIE B XOJI€ €€ U3ydeHUs
KOMIIETEHIIMM M HX KOMIIOHEHTHI, COAEP)KaHME H3y4aeMOro MaTepHuaia, BUABI 3aHATUH M 00beM
BBIJICJIIEMOT0 Y4eOHOTO BPEMEHH, a TAKXKE MOPSAIO0K U3YUCHHUS U PENoJaBaHusl MpeIMeTa.

st caMOCTOsITENbHOM yueOHOM padoThl CTyJEHTa Ba)KHOE 3HAUEHUE UMEIOT pa3zaeibl «CTpyKTypa u
coJepkaHUEe AMCUUIUIMHBL (MOAyns)» U «YueOHO-MeToandeckoe W HH(GOPMALMOHHOE obecreueHrne
JUCLUIUTMHBI (MOIYJIs)». B mepBOM yKa3bIBAIOTCS pa3Aeibl M TEMBI H3y4aeMOU IUCIMIUIMHEL, @ TAKKE BUJIBI
3aHATHHA M IUTaHUPYEeMBIH 00BbeM (B akaJeMHUYEeCKHX dacax), BO BTOPOM — PEKOMEHAyemas JiuTeparypa u
nepevyeHb pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHKAIMOHHON ceTn «HTepHeT».

Jns HOATOTOBKM K TEKYIIEMY KOHTPONIO CTYIACHTBI MOTYT BOCHOJB30BaTbCA OLICHOYHBIMU
cpeAcTBaMH, TmpeAcTaBieHHbIME B [lpunoxennn 1 k paboueit mporpamme aucuuminasl OVYI1.03
Maremaruka.

1. Onucanue nocaenosarensHoCTH JeiicTBHIl cTyaeHTa

[Ipuctymast k m3ydenuto mucuuiumebl OYI1.03 Marematnka HeoOXOAMMO B TIEPBYIO OYepelb
o3HaKoMUThC conepxkanueM PIIJI, roe B pasmene «CTpykTypa U coiepKaHHe TUCIUILTUHBDY MPUBEACHO
of1mee pacnpeeseHle 4YacoB ayAUTOPHBIX 3aHATHN M CAMOCTOSTENIbHOM paboTh IO TEMaM.

3aloroM YCHEIIHOrO0 OCBOCHHS TUCIHUIUIMHBI SBJISETCS pEryJsIpHOE IIOCELIEHHE 3aHATHI U
BEITIOJTHEHHE MTPEyCMOTPEHHBIX TporpamMmoi 3ananuii. [Ipomyck ogHOTO0, 2 TEM 00I1ee HECKOIBKIX 3aHATHIH
MO>KET OCJIOHHUTH OCBOCHHUE Pa3JIeNIoB Kypca.

Jlexnmy MMEIOT LENBI0 JaTh CUCTEMATU3MPOBAHHBIE OCHOBBI HAyYHBIX 3HAHHWU MO COAEPKAHUIO
muctuoinael - OYIL.03 Matematuka. [lpu usydenmnm u  mpopaboTKe TEOPETHYECKOTO Marepuaia
HE00X0IUMO:

— MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIIN Ha JIEKIIMOHHOM 3aHATHH MaTEPHal U JOIIOJIHUTH €T0 C y4ETOM
PEKOMEHIOBAaHHOM 110 JAHHOM TEME JINTEPaTyphI;

— MpPU CAMOCTOSITEJIBHOM HM3YYEHHH TEOPETHYECKOH TEeMbI MOATOTOBUTH KOHCIEKT, WCIONb3Ys
pexoMeHnoBanHble B PI1/] nurepaTypHble HCTOUHUKY U 3JIEKTPOHHBIE 00pa30BaTebHBIE PECYPCHI.

[IpakTyeckue 3aHATHS TIPOBOAATCS C LENbIO YIITyOJICHHS U 3aKPEIUICHNS 3HAHUH, TIONyYEHHbIX Ha
JIEKIHSIX U B TIPOLIECCE CAMOCTOSITENBHOM PabOThI ¢ yueOHOMH JINTepaTypoi.

B nporiecce mpakTHUECKOTO 3aHATHSI, KaK BHJIA YUEOHBIX 3aHSATHIA, 00yJaIOIIHECs BBITOIHSIIOT OJJHO
MM HECKOJIBKO NMPAaKTHYECKUX 3alaHui MOl PYKOBOJACTBOM IPENOIaBaTENs B COOTBETCTBHU C H3y4aeMbIM
coJiepkaHueM y4yeOHOro Marepuania.

Brimonnenne obyyaromummucs NpakTHYECKUX 3aJaHui HarpaBieHo Ha:

- 00001IeHNEe, CHCTEMATU3AIIHIO, YTITyOJIeHHEe, 3aKpeTUIeHUE MOTYYSHHBIX TEOPETUIESCKUX 3HAHUH
[0  KOHKPETHBIM  TeéMaM  JIUCLUIUINHBL;

- (opMupOBaHHE YMEHHUH MPUMEHSTH MOJYUYEeHHBIE 3HAHHS Ha MPAKTHKE, Pealn3aldio eINHCTBA
HHTCHHeKTyaHBHOﬁ u HpaKTquCKOﬁ JACATCIBHOCTH,

- BBIpaOOTKY NP PEeIICHUH [TOCTaBIEHHBIX 3a/1a4 TaKUX MPO(ecCHOHATBEHO 3HAYMMBIX KauyecTB, KaKk
CaMOCTOSITETbHOCT, OTBETCTBEHHOCTh, ~ TOYHOCTb,  TBOpYECKas HHUIMATHBA.

[Ipu moAroToBKE K MPAaKTUIECKOMY 3aHATHIO HEOOXOIMMO U3yUUTh HITH TIOBTOPUTH JIEKITMOHHBII
MaTepuai 1Mo COOTBETCTBYIOIIEH TEMe.

2. CamocTosiTeIbHAsi PaGOTa CTY/IEHTA



CamoctosiTenpHass paboTa CTyIeHTa — CaMOCTOATENbHAas ydeOHas AeATeNbHOCTb CTYICHTA,
opraHusyemasl KoJUIe[KeM U OCyLIecTBiIsAeMas 03 HEMOCPEICTBEHHOIO PYKOBOACTBA Ielarora, Ho o €ro
3aJaHMsM H TI0J] €70 KOHTPOJIEM.

Henu camocTosTENBHOM PabOTHIL:
- cUCcTeMaTH3alysl U 3aKPEIUICHHE OTYYEeHHBIX TEOPETUUSCKUX 3HAHUN U MPAKTUYECKUX YMEHUN
CTYJICHTOB;
- yriry0OJeHne U pacllMpeHne TEOPETUISCKUX 3HAHUIA;
- (hopMHpoBaHNE YMEHHUH HUCIIOIB30BATh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO IOKYMEHTALUIO U
CHELUABHYIO JIUTEPATYPy;
- pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH W aKTUBHOCTH CTYACHTOB: TBOPUECKOW HHUIIMATUBHI,
CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;
¢dbopmupoBanue CaMOCTOSITETILHOCTH MBIIIICHUS, crocoOHoOCTeH K CaMOpa3BUTHIO,
CaMOCOBEpPLIEHCTBOBAHHIO M CaMOpEaIn3ally;
- BOCIIUTaHNE CAMOCTOSATENBHOCTH, KaK JMYHOCTHOI'O Ka4eCTBa OyIyIIEero CIeUaaiucTa.
CamocrosTenpHas pabora cryaenTa o aucimiumae OY11.03 MaremaTuka BBITOTHSAETCS:
—  CaMOCTOSITEIBbHO BHE pacliCaHus yUeOHBIX 3aHATHI;

— C HUCIOJIb30BAaHUEM COBPEMCHHBIX O6pa3OBaTCJ]I)HbIX TGXHOHOFI/II\/'I;

pabota co crenuanbHON JIUTEPATyPOM ISl MIOATOTOBKHU K TECTOBBIM, TPAKTHUECKUM

3. PexoMeHianuu o paéoTe ¢ JUTEPATYPOii M HCTOUHHKAMH

Paboty ¢ nuteparypoii ciemyer HauumHath ¢ aHanu3a PIIJI, comepikariel CIMCOK OCHOBHOH U
JIOTIOJTHUTENILHON JINTEPATYpPHI, a TAK)KE 3HAKOMCTBA C Y4eOHO-METOMYECKIMHU Pa3paboTKaMu.

B ciydae BO3HUKHOBEHUS 3aTPYAHEHUM B TOHUMAaHUU Y4€OHOTO MaTepualia ciexyeT 0OpaTUThCS K
JPYTUM UCTOYHHUKAM, T]IE H3JI0KEHHE MOXKET OKa3aThcs OoJiee TOCTYITHBIM.

Pabota ¢ nuTepaTypoii He TOJIBKO MOJIe3HA KaK CPEACTBO Oosiee IIIyO00KOro n3yuyeHHs JUCLUIUTMHbI
OVYTII.03 Maremartuka, HO U SIBJISIETCS] HEOTHEMIIEMOW YacThI0 TPO(ECCHOHATIBHOM AEATENFHOCTH Oy TyLIEeTo
BBIITyCKHHKA.



