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1. llean ocBOeHUSI AUCHUILIHHBI

[Tporpamma yue6no# qucuumumabl [IOY][.01 «MaTtemaTukay sSBISETCS YaCThIO MPOrPaMMBbl
NOJArOTOBKH CIIEUAIINCTOB CPEAHETO 3BeHa B cooTBeTcTBUM ¢ PI'OC.

Coneprkanue paboueit mporpaMmmMbl OPUEHTUPOBAHO HA JOCTHXKEHHUE CIICTYIOIIUX 1eJeH:
- obecrieueHre c(hOPMUPOBAHHOCTH TIPES/ICTARIICHUI O COLMATTEHBIX, KYJIBTYPHBIX M UICTOPUUECKHUX (PAKTOpaX CTAHORJICHHS
MaTeMAaTHKH;
- obecriedeHre chOpMUPOBAHHOCTH JIOTHYECKOTO, ITTOPUTMUYECKOTO M MATEMATHYECKOTO MBIIUICHHS,
- obecriedeHne c(hOPMUPOBAHHOCTY YMEHHI IPHMEHSITH IOy YeHHbIC 3HAHUS TIPH PELLICHHH pazTIHbIX 33714,
- obecrieuenrie ChOPMUPOBAHHOCTY TIPEICTARICHHI O MATEMATHKE KaK YacTH OOITICUEIIOBEUCCKOM KYJIBTYPbI, YHUBEPCATh-
HOM SI3bIKEHAYKH, [T03BOJISIFOIIIEM OMTMCHIBATH U M3yYaTh PEalIbHBICTIPOLIEC bl U SIBIICHUS.

2. Mecto aucuumiaudbl B cTpykrype IIIICC3

VyeOnas aucuumnuHa [IOY.01 «Marematuka» sBiIgeTcs y4yeOHBIM  MPEAMETOM
o0s3atenpHOM mpenmeTHor obnactu «Matematnka u uHpopmatukay PI'OC cpennero o0Oiero
oOpa3oBaHus; u3ydaercst B oOmeoOpa3oBaresnbHoM Iukie ydeOHoro miuana OIIOIT CIIO na 6aze
OCHOBHOT0 00111eT0 00pa3oBaHus ¢ MOIy4eHueM cpennero ooduiero oopazosanus (IIICC3).

B yue6nom mnane IITICC3 yuyebnas mucruruimna [IOY .01 «Marematuka» BXOJUT B COCTaB
o0mmx 001meo0pa3oBaTeIbHBIX YUEOHBIX AUCIUILINH, (OPMUPYEMBIX U3 00S3aTEIBHBIX MPEIMETHBIX
obmacreit ®I'OC cpennero obmero obpazoBanus, Mg crnennanbHocter CIIO cooTBeTcTBYIOMIETO
npoduis mpoecCHOHATBHOTO 00pa3oBaHUS.

VYueoOnas muctmmummHa [TOY][.01 «Maremaruka» ocBamBaercsi Ha mepBoMm kypce (1, 2
CEMECTPBHI).

3. Ilepevyenn pe3yJbTAaTOB 00y4eHHS MO IUCUMUILINHE

OcBoeHue yqe6H0171 JUCHUILIMHBL «MaTteMaTuKa» obecreuynBacT AOCTUIKCHUC CTyACHTAMU
CICAYIOINUX Pe3yJabTAaTOB!

JIMYHOCTHBIX:

- c(pOpMHPOBAHHOCTH MPEACTABICHUI 0O MATEMAaTUKE KaK YHHUBEPCAIbHOM SI3bIKE HAYKH, CPEJICTBE MO-
JEIIMPOBAHMSI SIBJICHUH U NPOLIECCOB, UIEAX U METOAAX MAaTEMATHKH;

- MOHMMaHUE 3HAYMMOCTHM MaTEeMaTHKHU Ul HAy4YHO-TEXHHYECKOro mporpecca, c(opMHUpOBaHHOCTH
OTHOILIEHHs K MaTeMaTHKe KaK K YacTH OOILIeueIOBEeUYeCKON KyIbTyphl Yepe3 3HAaKOMCTBO C UCTOpUEH
pa3BUTHS MaTEMaTHUKH, 3BOJIIOIMEN MaTeMaTHYECKUX UEH;

- pa3BUTHE JIOTUYECKOTO MBIIUIEHUS,, NPOCTPAHCTBEHHOTO BOOOpPAXEHUsS, aITOPUTMHUUYECKON
KYJIbTYpPbl, KpUTUYHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOAMMOM i Oyayuied mnpodeccruoHanbHON
NeSITeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs M caMO0Opa30BaHus;

- OBJIaJIeHUE MaTeMaTUYeCKUMHU 3HAHUSIMH U YMEHHUSIMU, HEOOXOITMMBIMH B TIOBCETHEBHOM YKU3HU, AJIS
OCBOCHMS CMEXXHBIX €CTECTBEHHOHAYUYHBIX JAUCIUIUIMH U AUCIHUILINH NMPO(EeCCHOHAIBHOTO IUKJIIA, JUIS
noJryueHust o0pa3oBaHMsl B 00JaCTsIX, HE TPEOYIOUINX Yri1yOJIeHHON MaTeMaTH4eCcKoi MOATOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIe caMO0Opa30BaHUIO, HA MPOTSKEHUU BCei
’KM3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIENIHON mpodec-
CHOHAJIBHOW U OOIIECTBEHHOMN JESATEIbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATEIbHOW TBOPYECKOU U OTBETCTBEHHOM NEATENILHOCTH;

- TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYIHUUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTeNIbHOM, 00111e-
CTBEHHO I10JIE3HOM, y4eOHO-NCCIIeA0BATENBCKOM, IPOEKTHOM U APYIUX BUAAX NESATEIbHOCTH;



- OTHOLICHUEC K HpO(i)GCCHOH&JIBHOI’I ACATCIIbHOCTU KaK BO3MOXHOCTH YYAaCTUA B PCUICHUU JIMYHBIX,
00IIeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATLHBIX MPOOJIeM;

MeTanpeIMeTHbIX:

- YMEHHME CaMOCTOATENIBHO ONPEIEIATh LENHU AECSITEIbHOCTA U COCTABIIATh IJIAHbI AESATEIbHOCTH; Ca-
MOCTOSITEJIBHO OCYIIECTBISATh, KOHTPOJIIMPOBATh U KOPPEKTUPOBATh JAEATEIBHOCTD; HUCIOJIb30BATh BCE
BO3MOXHBIE PECYPCHI I JOCTUKEHHS MOCTABJIEHHBIX LIEJEH U peanu3alyy IUIAHOB JIEATEIbHOCTH;
BbIOHMpATh YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIUsX;

- YMEHUE IPOAYKTUBHO OOIIATHCS ¥ B3aUMOJICHCTBOBATH B MIPOIIECCE COBMECTHOM EATEIHHOCTH, YU -
THIBaTh MMO3ULIUU APYTUX YUACTHUKOB AESITENbHOCTH, 3PHEKTUBHO pa3peniaTb KOHMINKTHL,

- BIIQJICHWE HaBBIKAMH I103HABATEIHHOW, y4eOHO-MCCIENOBATEIHCKOM U TPOEKTHON EATEIBHOCTH,
HaBBIKAMU pa3pellieHus NpodiieM; clocOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOUCKY METO/IOB
pelIeHHs TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJO0B ITO3HAHUS,

- TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEIbHON HMH(DOPMAIMOHHO-TTO3HABATEIBHON JIEATEIbHOCTH,
BKJIFOYAsi YMEHHE OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(POPMALMH, KPUTUUECKH OIEHUBATH
Y MHTEPIPETUPOBATH HH(POPMAIIUIO, TTOTYYAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMM: YMEHHUE SICHO, JIOTUYHO, TOYHO M3JIaraTh CBOK TOYKY 3PEHUS,
HCII0JIb30BAaTh aJICKBAaTHBIE S3bIKOBBIE CPEICTBA;

- BJIAJICHUC HABBIKAMH ITO3HABATEIHHOU PEQIICKCHH KaK OCO3HAHUS COBEPINACMBIX JCHCTBHHA U MBIC-
JUTENbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, TPAHULl CBOETO 3HAHMS U HE3HAHUS, HOBBIX IO-
3HABaTEJIbHBIX 33]1a4 U CPEACTB ISl UX JOCTUKEHUS;

- LEeNeYCTPEeMJIEHHOCTh B MOUCKAX M MPHHITHU PEIIEHUM, COOOPa3UTENbHOCTh U MHTYUIUS, Pa3BH-
TOCTh MPOCTPAHCTBEHHBIX MPECTaBICHUHN; CHOCOOHOCTh BOCIIPUHUMATH KPACOTY U TAPMOHHUIO MUPA;

NpeaAMeTHBbIX:
- c(pOPMHUPOBAHHOCTH MPEJICTABICHUI O MaTeMaTUKe KaK YaCTH MHPOBOM KyJIbTYpbl U MECTE MaTeMa-
TUKU B COBPEMEHHOW LUBWIM3ALMH, CIIOCOOAX OMMCAHUS SBICHUH peallbHOTO MUpa HA MaTeMaThye-
CKOM SI3BIKE;

- c(hopMHPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTUYECKUX MOHSITHUAX KaK BaKHEHIIMX MaTeMarudye-
CKHMX MOZEJIAX, NO3BOJISAIOIINX OIKUCHIBATh U U3y4aTb Pa3HbIE IPOLIECCH] U SBICHUS; IOHUMaHUE BO3-
MO>KHOCTH aKCHOMAaTHU4ECKOT0 IIOCTPOEHUSI MAaTEMAaTHYECKUX TEOPHIL;

- BJIAJICHHE METOJaMM J0Ka3aTeIbCTB U aIrOPUTMOB PEIICHMS; YMEHUE UX IPUMEHATH, IPOBOAUTH
JTIOKa3aTeNIbHBIEC PACCYXKACHUS B XO/I€ PEIICHMS 3a/a4;

- BJIQJICHUE CTAaHJAPTHBIMU IIPUEMAMU PELICHUS PAallMOHAIbHBIX U UPPALIMOHAIBHBIX, I0KA3aTEIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CUCTEM; HCIIOJIB30BAHHME T'OTOBBIX
KOMIIBIOTEPHBIX IPOrPaMM, B TOM YHCJIE I ITOUCKA IIYTH PELICHUSA U WILIIOCTPALUU PELICHUs ypaB-
HEHU 1 HEPaBEHCTB;

- c(pOPMHUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEeMAaTHYECKOTO aHAM3a U UX CBOM-
CTBax, BJaJICHUE YMEHUEM XapaKTepU30BaTh MOBeAeHUE (PYHKUNH, UCTIONb30BAaHUE TIOJYYEHHBIX 3HA-
HUU JUIsl ONMCAaHUs U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

- BJIaJICHHE OCHOBHBIMHU MOHITHSIMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, UX
OCHOBHBIX CBOMCTBax; c()OPMHUPOBAHHOCTh YMEHHMsI paclO3HaBaTh reOMeTpHUecKue (UTyphl Ha uep-
TeXax, MOJENIIX U B pealbHOM MHpE; MPUMEHEHUE U3YyYCHHBIX CBOMCTB I€OMETPUUYECKUX (QUTYp U
dbopMyI U1 pelIeHns: TeOMETPUUYECKUX 3ajay M 33]1a4 C MPAKTHUECKUM CO/IePIKaHUEM;

- c(popMHUPOBAHHOCTD MPEACTABICHUI O Mpolieccax U SIBICHUSX, UMEIOIINX BEPOATHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHPE, OCHOBHBIX IOHATHUAX DJIEMEHTAPHON TEOPUHU
BEPOATHOCTEH; YMEHUN HAaXOJUTh U OLEHUBATh BEPOSATHOCTU HACTYIUIEHUS COOBITHI B MPOCTEUIINX
[IPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapAKTEPUCTUKH CIIy4alHbIX BEJIUYMH;

- BJIa/ICHME HaBbIKaMU MCIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX IIPOrPAMM IIPU PEIICHHUH 3a/1a4.



Tabnuia pacnpenenenus TPyI0eMKOCTH AUCIHUILTNHEI (B 9acax) MO BUJaM HArpy3KH 00ydaromerocs u

4. CTpyKTypa M cofepKaHue TMCUUILITUHBI

4.1. O6masi Tpy10eMKOCTh AMCHUILIMABI B 4acax
OO0mas TpyA0eMKOCTh JUCITUIUIMHBI COCTABISIET 244 4acoB.
Popma IPOMEKYTOUHOM aTTECTALMH 110 JUCLUILIMHE:

9K3aMEH BO 2 CEMECTPE.

110 pasaciiaM JUCHUILINHBI

Bunn u yacel
ayJu-TOPHOHN

No Ce- paboThL, ux Camocrto Texymue
Pasjiensi n TeMbl MeCT | TPYAO0EeMKOCTb - dbopmsI
ANCHHTLTAHBI P (Buacax) TebHas KOHTPOJIS

llpaktu4|  pabora
Jlexim | €
CKHe
1 3aHs-
TUA
BBenenue. 1 2 0
Pa3zpean 1.
Pa3Burue nonaTus o 1 4 12
-mc.nel.
Tewma 1.

1 [elictBUTENBHBIE 1 4 12 Komrportshas

Gicna. pabora Ne 1
Kontponbnas
pabora No 2

Paznen 2.

Kopuu, 1 12 24

CTeNeHH U

Jorapu@pmsl.

2 | Tema 2. Crenennas 1 4 8 KonTponbHas
GyHKIHSL pabota Ne 3

3 | Tema 3. TlokasatenbHas 1 4 8 KonTtponpHas
GyHKIMS. pabota Ne 4

4 | Tema 4. Jlorapupmuueckas | 1 4 8 KonTposnbnas
GyHKIMS. pabota Ne 5
Paznen 3.

IMpsambie u 1 12 24
MJIOCKOCTH B
MPOCTPAHCTBeE.

5 | Tema 5. AkcroMsI 1 4 8 KoHTponbHast
CTEPEOMETPUH U UX pa6ora Ne 6
POCTEHIIINE CIIEACTBUS.

6 | Temao. 1 4 8 KouTtposnbHast
[TapamensHOCTB } paGota Ne 7
IPSIMBIX U IJIOCKOCTEH.

7 | Tema’. 1 4 8 KonTposbHast
HepHeH,Z[I/IKYJl}IpHOCTE paGota Ne 8
TPSIMBIX U TUTOCKOCTEH.

Pasnen 4.
KoopanHatsl 1 BEKTOPDI. 1 4 8
g | Tema 8. JlexapToBbi 1 4 8 KonTtponbHas




KOOP/AMHATBI U BEKTOPbI
B ITPOCTPAHCTBE.

paborta Ne 9

Pa3znea 5.

OCHOBBI TPUTOHOMETPHH. 12 24

9 | Tema9. 4 8 KontponbHas
Tpuronomerpuueckue pabota NelO
(hopMy-JTBL.

10 | Tema 10. 4 8 Kontposnbnas
Tpuronomerpuueckue pabora Nel 1
ypaB- HEHUSL.

11 | Tema 11. 4 8 KonrponbHas
Tpuronomerpuueckue paGoTaNel?2
GbyHK- I,

Pa3pgea 6.
MHOrorpaHHMKH U 16 32
KpYyrJbleTesia
12 | Tema 12. MuOrOrpanauKu. 4 8 KoutpoibHas
pabora Nel3
KonTponbhas
pabota Nel4

13 | Tema 13. Tena Bpamenus. 4 8 KonrponbHas

pabora Nel5

14 | Tema 14. O6bEMBI 4 8 Konrponsnas
MHOTOT'PAHHUKOB. pabota Nel6

15 | Tema 15. O6BéMmbI 1 4 8 KoHTponbHas
MOBEPXHOCTH Tell pabora Nel7
BpaIICHUS.

Paspnen 7.

Hayvauna 8 16
MATeMaTH4Y€eCKOI 0

a”Haauza

16 | Tema 16. I[TponssoaHas u 4 8 KonrposbHast
€€ reOMeTpUYECKUi pabota Nel8
CMBICIL.

17 | Tema 17. HpIV/IMeHeHHe 4 8 KoHTpobHas
MIPOU3BOTHOM K pabota Nel9
WCCIIEAOBAaHUIO (DYHKITUH.

Pa3znen 8. 2 4
HHurerpai u ero
NpUMeHeHHe
18 | Tema 18. MnTerpan. 2 4 KonrponsHas
pabota Ne20
Paznen 9. ? 4
Kom0unaropuka
19 | Tema 19. KomOuHaTOpHKa. 2 4 KonTponbHas
pabota Ne21
Pasnea 10. DemeHTbI
TeOpUH BEePOSITHOCTEH U 4 8
MaTeMaTuye-
CKOM CTATHCTHKH
20 | Tema 20. DnemeHTbI 2 4 KoHTporbHas

TEOPUH BEPOSITHO- CTEH.




pabota Ne22
21 | Tema 21. Crartucruxa. 2 2 4 KontposbHas
pabota Ne23
78 156
Bcero no nucuuniuze
KOHCYJIbTaIlH 10 234
24




4.2. Copep:xanue IHCHHILIHHDBI

HaunmenoBanue pas-
JICJI0B U TEM

CopepxaHue yaeOHOTo MaTeprana, IPaKTHUYEeCKHUE 3aHATHS, CAMOCTOSTEIbHAs padoTa
00yJaronmxcs

0O0beEM
4acoB

'YpOBEHB OCBOEHUS

1

2

Beenenue

Matematuka B HayKe, TEXHUKE, IKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTHYECKON
mesitennpHOCTH. Le-

T ¥ 33]1a49K M3YYCHHsI MATeMaTHKH MPU OCBOCHHH crierinanbHocTh 38.02.04 «Kommepnust (B
cepe o0cmyKuBa-HHUS)Y.

Pa3znea 1.
Pa3BUTHENOHATHSA
0 Jucje

CopepxaHue yueOHOro MaTepuaia

16
(4/12)

Tema 1.
JleicTBUTEIbHBIC
YgHUCIIa.

[lenble U paoHalIbHbIE Yncia. JlefcTBUTeNbHbIE Yicha. [Ipubnusicennvle blyUCTEHUSL.
Komnnexchvle uucna. ApupmMeTnueckuii KopeHb HaTypanbHOU cTeneHu. Kopenb crenenu n>1 u
ero cBoiicrea. KopHH HaTypanbHOU CTe-IIEHU U3 YUCJIa U UX CBOMCTBA. CTENEHb C pallMOHAILHBIM
rokasaresneM U e€ cBoicTBa. [lonsamue o cmenenu ¢ oeli-

cmeumenvuvim noxazamenem. Ceoucmea cmenenu ¢ 0elucmsumenbHolM NOKA3amenem.

4

[ IpakTHUYECKHE 3aHATHUS:

12

1. KoutponbHas pabota Nel (BxoaHo# cpe3) (45 MuHyT).

Pemenue 3amau o teme: «Apudmerndeckue AecTBUs HaJ yrciaMu. CpaBHEHUE YHCIOBBIX
BenuunH. Haxosxe- Hue npuOImKEHHBIX 3HAYCHUH BEJIMYUH U TOTPELIHOCTEN BBIYMCICHUS
(aOcomroTHO 1 OTHOCUTENBHON). [1pnOin-KEHHBIC BEIYUCICHHI». Pellenre npuKkIa HbIX 3a/1a4.

2. Pemrenue 3aaa4 110 TCMC: ((HeJ'ILIe U pallMOHAJIbHBIC YUCIIA».

3. Pemenue 3amay no teme: «JlefCTBUTEIbHBIC YUCTIAY.

4. Perienne 3a1a4 Ha BeIYHCIIEHHE OECKOHEYHO YOBIBAIOIIECH T€OMETPUUYECKOM MPOTPECCUU.

5. Pemienue 3aa4 Ha BeIYKCIIEHHE apU(METHYECKOT0 KOPHSI HATypaJIbHOM CTENEHHU.

6. Pemenne 3a1a4 Ha BBIYHCIICHHE M CPABHEHUE KOPHEW. BhITToTHEHNE pacu&ToB ¢ paIiKaIaMy.

7. Pemrenue 3aa4 Ha BBIYHUCJICHUC CTCIICHU C pallMOHAJIbHBIM U JIeNCTBUTEIbHBIM ITOKA3aTEIeM.

8. Pemenne 3a1a4 Ha mpeoOpazoBaHMsI BEIpAXKEHUH, collepKammux cTerneHd. CpaBHEHHE CTENICHEH.
Pewenue npu-
KiaaaHbIX 3a1a4. KonrponbHas pabora Ne2 o teme: «JlelicTBUTENbHBIE YuCTay (45 MUHYT).

Pa3nen 2. Kopun,
CTereHHu U Jiora-
H(PMBIL.

CopepxaHue yueOHOTo MaTepuaia

36
(12/24)




Tema 2. Crenennas (CreneHHas ¢pyHKuus, e€ cBoricTBa u rpaduk. Bzanmuo obpatnbie pyHkimuu. PaBHOCHIIBHBIE
(byHK- 1I1s. YPaBHEHUS U HEPaBECH-

ctBa. [IpeoOpa3oBanme panoHaIbHBIX, HPPALMOHAIBHBIX, CTETICHHBIX BRIpaKeHUH. Perenue
palMOHAJIBHBIX HUPPALMOHAIBHBIX YPABHCHUH 1 HEPABEHCTB.




Tema 3. [ToxazaTenpHas GyHKIUA, €€ CBOMCTBA U rpaduK. Penenne moka3zareabHbIX YPaBHCHUH U 4
IToka3arenbHas HepaBeHCTB. CrucTeMsl
byHKIHS. MoKa3aTeIbHBIX YpaBHEHUH 1 HepaBeHCTB. [IpeoOpa3oBaHne MOKa3aTENbHBIX BHIPAKECHHI.
Jlorapudm. Jlorapudm uncna. OcHOBHOE JiorapupMudeckoe ToxkaecTBo. Jlorapupm 4
MPOU3BEICHUS, YACTHOTO, CTE-
Tema 4. MICHH; IEPEX0J] K HOBOMY OCHOBaHHIO. [leCATUYHBIN U HATYpAJIbHBIN JTOTapr(MBbl, YUCIIO €.
Jlorapudmuueckas Jlorapudmuueckas ¢pyHkmms, e€ cBoricTBa u rpaduk. [IpeodpazoBaHust IpoCTEUITUX BBIPAKEHUH,
(byHKIHS. BKJTIOYAOIIUX OTepaluio jorapud- muposanus. [IpeobpazoBanue sorapupMuyecKix
BbIpaxeHH. Pemenue norapumMuueckux ypaBHEHUH 1 Hepa- BeHCTB. HaxoxaeHre 3HaueHuit
iorapugma o nporu3BOJILHOMY OCHOBaHHMIO. JlorapudMupoBaHue u MOTEHIUPOBA-
HUE BBIPAYKCHMUIA.
[IpakTuueckue 3aHsITUSL: 24

9. Pemenne 3amay no teme: «Crenennas GyHKIus, €€ CBOMCTBA U rpaduk».

10. Pemenne 3amau o reme: «B3anMHO 0OpaTHbIE QYHKITUNY.

11. Pemienne 3aau no teme: «PaBHOCHIIbHBIC YpaBHEHUSI 1 HEPABCHCTBAY.

12. Pemenne 3aJa4 110 TCMC: ((I/IppaL[I/IOHaJIBHBIe YPaBHCHUS U HCPABCHCTBA.

13. Permenne mpuKIaIHBIX 3a71a4.
KonTtposbHas padota Ne3 o teme: «Crenennast QyHkius» (45 MuHyT).

14. Pemienne 3amau o teme: «llokazarenpHast GyHKIHS, €€ CBOWCTBAY.

15. Peenue 3anau no teme: «Iloka3arenpHas GyHKIMS U rpaduK».

16. Pemienne nokasarenbHbIX YpaBHEHUH

17. Pemienue nmokazaTebHBIX HEPABEHCTB.

18. Pemenne 3aaa4 110 TCMC: «CHcTeMbl MOKa3aTeIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB).

19. Pemenre MpuKIaIHBIX 3a7ad.
KontponbHast pabota Ne4 no Teme: «IlokazarenpHas QyHKms» (45 MunyT).

20. Pemmenue 3amgau o teme: «Jlorapudmel. HaxoxneHre 3HaueHni torapudma mo
MPOHU3BOJILHOMY OCHOBAHHUIO.
[lepexo OT OJJHOTO OCHOBaHHMS K Jpyromy. Beraucnenue snorapudmos. CpaBHeHHE JTOrapr(pMOB.»

21. Pemenue 3anay no teme: «llepexo1 oT 0THOTO OCHOBaHHUS K Jpyromy. BeraucrneHnue
imorapuhMoB.»

22. Pemenue 3a1a4 o teme: «CpaBHEHUE JTIOTapU(PMOB.»

23. Pemenue 3agau no reme: «CBoiicTBa JorapugmoB. JlecsTuyHbIe U HATYpaJIbHbIEC JOrapruPMbD».

24. Pemenne 3aga4 o teme: «Jlorapudmudeckas hyHKms, €€ CBOWCTBA U TpaduKy.

25. Pemenue norapudmuyecknx ypasueHuil. JlorapudmupoBanue u moTeHIIMpOBaHNE




BBIPAKCHUI.
Pemienue npocTedmx jorapu(pMUIecKuX HEPaBEHCTB.

26. [IpeoOpa3oBaHMs MPOCTEUIINX BBHIPAKCHNH, BKIFOUAIOIIUX OINEPAIMIO BO3BECHHUS B CTEIICHD U
OIIeparuIo JI0-

rapudmupoBanus. Pemenne npukiaaHbx 3a1a4.

KonTpousibHas padota Ne5 o teme: «Jlorapupmuueckas GyHKims». (45 MUHYT)

Pa3nen 3. IIpsimbie Coneprxkanue yaueOHOro MaTepuana 36
" (12/24)
MJIOCKOCTH B IPO-
CTpPaHCTBe.
OCHOBHBIE IOHATHUS CTEPEOMETPHUH (TOUKA, IPSIMast, INIOCKOCTb, IPOCTPaHCTBO). CyliecTBOBaHNE 4

Tema 5. AKCMOMBI  [[NIOCKOCTH, MPO-

CTEPEO-METPUU U [XOJAILIEH YEPE3 JaHHYIO MPSIMYIO U JaHHYIO TOUKY. [lepeceuenue npsamoii ¢ mioCKOCThIO.

WX IpocTenmne Cy1iecTBOBaHUE PSIMOM, TPOXOAAIIEH uepe3 Tpu 3aJaHHble TOUKU. Pa30ueHue npocrpaHcTsa Ha
CJICJICTBHSL. IBa MOJIyIPOCTPAHCTBA. B3auMHOE pacro- 10KeHue ABYX NPSIMbIX B IPOCTPAHCTBE.
IIepecekaronuecs, napajjieabHble U CKPEIIMBAIOILIUECS NIPSAMBIE. YTOI

MEK1y TPSIMBIMH B TPOCTPAHCTBE.

[TapamuienpHble MpsiMble B IpocTpaHcTBe. [Ipu3Hak napannensHocT npsamsbIx. [Ipu3zHak 4
MapaJuIEIbHOCTH NPSAMOU U
Tema 6. riockocTH. [Ipu3Hak nmapamienbHOCTH M1ockocTeil. CyniecTBOBaHHE IIIOCKOCTH, apaljIeIbHOM
[TapamiensHOCTh  [HAHHOM IJTOCKO- cTH. CBOMCTBA MapayIeIbHBIX TUIOCKOCTEN. ['eomeTprdeckoe npeodpa3oBaHme
MPSIMBIX U [IPOCTPAHCTBA: IapaJuICIbHBIN TIe-
[JIOCKOCTEMN. [PEHOC, CHMMETPHsI OTHOCUTENBHO IIIOCKOCTH. [lapamnensHoe npoektuposanue. [Lnonmans
OPTOrOHAJIHOW MPOEK-1IMH MHOTOYT0JIbHUKA. 300pakeHne npocTpaHCTBEHHbBIX (DUTYp Ha
MJIOCKOCTH.
[leprieHIUKYJIApHOCTD MPSMBIX B IPOCTpaHCTBE. [Ipu3HaK NepneHIUKyYIIPHOCTH NPSIMOM U 4
rockocTH. [IocTpoe-Hue nepneHauKyJIIpHbIX MPSMOM U INIOCKocTH. CBOKCTBA
Tema 7. [EPIEHANKYJIAPHBIX NPAMOU U III0CKOCTH. [lepnienau-

[lepnenuKynsp-  [KyJsip U HaKJIOHHasA. PaccTosiHME OT TOYKM 10 TUIOCKOCTH. PaccTrosiHre OT mpsAMOi 10 TNTIOCKOCTH.
HOCTb IIPSIMBIX U [PaccTosiHue MeX- 1y apallyIeJIbHBIMU IUIOCKOCTSAMU. PaccTosiHuE MEXK Iy CKPEILUBAIOLIUMUCS
[JIOCKO- CTEM. npsMbeIiMU. Teopema o Tpex nepreHau-Kyisapax. [IpusHak nepneHquKynsipHOCTH IIIOCKOCTEM.
Y01 MeXAy IPSIMOM U INIOCKOCTBIO. [IByrpaHHBII YIoJl.

JIMHEHBIN yroJl IBYrpaHHOTO yriia. YTod MEXAY MIIOCKOCTIMU.

[IpakTHuecKue 3aHsITHSL: 24

27. Pemenue 3a7a4 1o TemMe: «AKCHOMBI CTEPEOMETPHUH U UX MPOCTEHIIINE CICIACTBHUSY.




28. Pemenue 3anay no teme: «llapannenbHocTh NpAMBIX U TUIOCKOCTEH. M300pakenue
POCTPAHCTBEHHBIX (PUTYpHA MIOCKOCTH.»

29. Pemenue 3anau no teme: «llapamienbHoe NpOeKTUPOBAHUE U €0 CBOWCTBA.)
KontposabHas padora Ne 6 mo reme: «AKCHOMBI CTEPEOMETPUH M UX IPOCTEHIIINE CIESICTBUSY.

30. Pemienue 3agau no teme: «lleprneHuKyIspHOCTD NPSIMBIX U IJIOCKOCTEH.»

31. Pemenue 3amau no teme: «Teopema o Tpéx nepnenaukynapax. [lepneHauKymsp u HAKIOHHAS K
MJIOCKOCTH.»

32. Pemienue 3a1a4 1o teme: «Yroi MeXay NpsIMON U INIOCKOCTBION.
KonTponbHas padota Ne 7 o teme: «llapamienbHOCTh OPSIMBIX U IUIOCKOCTEM.

10




33. Pemenue 3a1a4 o teme: «PaccTossHHE OT TOYKH JI0 TIOCKOCTH, OT MPSIMOM JI0 TUIOCKOCTH,
pacCTOSIHUE MEXTY
[IOCKOCTSIMUY

34. Pemenue 3aau o teme: «PaccTosiHue Mex1y CKpEeIMBaIOIIMMUCS MPSMBIMHU, MEXKITY
[IPOM3BOJILHBIMU (PUTY-
aMU B IIPOCTPAHCTBE.»

35. Pemenue 3aau no teme6 «OpToroHanbHOE IPOESKTUPOBAHUE. »
KontpoabHas padora Ne8 o Teme: «lleprneHaANKYISIPHOCT NPSMBIX U INIOCKOCTEN».

Pasnean 4. Coneprkanre yaeOHOro MaTepraia 12
KoopauHatel 1 (4/8)
BEKTOPBI.
Tema 8. JlexapToBsl |[lekapTOBBI KOOPAMHATHI B IpocTpaHCTBe. IIpssMoyronbHas (ekapToBa) cucTeMa KOOpAUHAT B 4
KOOD- [IPOCTPAHCTBE.
NMUHATHI U BEKTOphl ([PopMyJsia pacCTOSIHUS MEKAY AByMs Toukamu. KoopauHaTsl cepeuHbl OTpe3Ka. Y paBHEHHUS
B IIPO-CTpaHCTBE.  (cepbl, INIOCKOCTH U npsiMoii. Dopmyra paccTosHUSA OT TOUKH JI0 IJIOCKOCTH. Mcronb3oBanue
KOOpAMHAT TP PELICHUN MaTeMaTH4e- CKUX U MPUKIIAAHbIX 331a4. BEeKTOpBI B IpOCTpaHCTBE.
[Tonstue BekTopa. Koopaunars! Bekropa. Moayns BekTopa. PaBeHcTBO BekTopoB. CiiokeHue
BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YUCIIO. YTOJ MEXIY IBYMs BekTopaMu. IIpo- exius Bekropa
Ha ock. CkansipHOe pou3BeieHue BeKTopoB. KomnHeapHbie BekTophl. Pa3noxeHnue BekTopa 1o
HanpaBJIeHUsAM. Pa3ioxeHne BEKTopa 10 IByM HEKOJIJIMHEApHBIM BekTopaM. KoMimanapHeie
BEeKTOpHI. Paznoxe-
HUE BEKTOpA 110 TPEM HEKOMIUIAHAPHBIM BEKTOpaM. Vcroinbp30BaHNE BEKTOPOB IIPH PELLIEHUN
MAaTCMATUYCCKUX NITPUKIIAJIHBIX 3ada4.
[ TpakTHUeCKue 3aHATHSL: 8

36. Pemenne 3agad o teme: «JlekapToBBI KOOPAWHATHI B IPOCTPaHCTBE». BekTopHOE ypaBHEHHE
[IPSIMOM U I1J1I0C-
KOCTH»

37. Pemienue 3a51a4 1o Teme: «l/Icnoabp30BaHue BCEKTOPOB IIPU TOKA3aTCIILCTBE TCOPEM
CTEPCOMETPUN.

38. Pemenue 3ajJ1a4 o TemMe: «YTroi MCKAY CKPCHIUBAOIHUMUCA ITPAMBIMHU. VYron MCKIAY HpHMOﬁ
1 ITIJIOCKOCTBIO.
Yron MCKAY IJIOCKOCTIAMUD.

39. Pemenue 3ana4 nmo teme: «Ilnomaas opToroHaabHOM NMPOeKIUKU. BEKTOPHI B MPOCTPAHCTBE.

40. Pemenue 3amau o teme: «Bekropsl. JleiicTBust Haj BekTopamMu. PasnokeHue BeKTopa 1mo

TpéM BekTopam. Pac-
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CTOAHHUE MCXKY TOYKAMMU. )
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41. Pemenue 3aaa4 110 TEMCE: ((I[eﬁCTBHH C BCKTOpaMH, 3a/ITaHHBIMHU KOOPANHATAMU. CKaJ'IprHOG
IMPONU3BCACHUC BCK-
TOPOB»

42. Perienue 3a1a4 Ha TeMy: «YpaBHEHUE TIOCKOCTH. »
KonTponbHas padbora Ne9 no teme: «J{ekapToBbl KOOPMHATHI K BEKTOPHI B IPOCTpaHCTBE (45

Pa3nen 5. OcnoBbl [Coaeprxanue yueOHOro MaTepuana 36
TPUTOHOMETPHH. (12/24)
OcHOBBI TpuroHOMeTpUH. Pagrannas u rpagycHas Mmepa yria. BpamarensHoe nemxenue. CHHYC, 4
KOCHHYC, TaH-
IeHC, KOTAaHT€HC MPOU3BOJIBHOTO yria. Pagnannas mepa yria. Cunyc, KOCHHYC, TAHTCHC U
Tema 9. KoTaHreHce yncia. Oc- HOBHbIE TPUTOHOMETPUUYECKHE TOXKAECTBA. [Ipeobpazosaniis npocmeiuiux
Tpuronomerpuue- |[mpuconomempuueckux gvipaxceruil. TpUroHOMETpUIECKUE TOXKAECTBA. DOPMYIIbI IPUBEICHHUS.
cKue (popMyIbL. DOopMyJIBI CIOXKEHUSA: CUHYC, KOCUHYC U TAHTE€HC CyM- Mbl M Pa3HOCTHU JIBYX YIi10B. DopMyIibl
YIBOCHHUS: CHHYC U KOCHHYC ABOHHOTO yriia. Dopmynsl mooBuHHOTO yria.[Ipeodpa3zoBanus
CYMMBI TPUTOHOMETPUYECKUX (PYHKIMI B IPOM3BEIEHUE U IPOU3BEIEHUS B CyMMY. BhipaxkeHue
TPUTOHOMETPHUYECKUX (QYHKITUI Yepe3 TaHTECHC IMMOJIOBUHHOTO apTyMEHTA.
Tema 10. Tpuronomerpudeckue ypaBHeHus. PopMysibl pelIeHus: TPUTOHOMETPHUUECKUX YPaBHEHUH. 4
Tpuronomerpu- [Ipocreiine TpUrOHO-
YEeCKHE YPaBHEHUS. [METPUUYECKHE YPaBHEHUS. APKCUHYC, APKKOCUHYC, apKkmaHeenc yucia. TpuroHoMeTpuieckue
HepaBeHCTBa. [[pocTeline TpUrOHOMETPUYECKHE HEPABEHCTBA.
Tema 11. TpuroHomerpudecknue QyHKIUN UX CBOMcTBa U rpaduk. OOpaTHbIE TPUTOHOMETPUYECKHE 4
Tpuronomerpu- (yHKIIH.
yeckue GyHKLHUU.
[TpakTHUecKue 3aHsTHSL: 24

43. Pemenue 3aj1a4d o teme: «PaguanHas MCpa yrJia. HOBOpOT TOYKH BOKPYI' Ha4aJia KOOpAWHAT.

44. Pemenue 3a1a4d o teme: «OnpeneneHne cCuHyca, KOCHHyca U TAaHT€HCa yriia. 3HaKW CHHYCA,
KOCHUHYCa U TaH-
reHca. 3aBUCUMOCTbh MEKJy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO M TOTO XK€ YTJIay.

45. Pemenue 3aau o teme: «Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC U TAHT€HC
yYTJI0B o 1 — a. Dop-
MYJIBI CIIOKEHHS.».»

A6. Pemenue 3am1a4 o teme: «CHHYC, KOCHHYC U TAHTEHC NBOMHOTO yria. Cunyc, KOCUHyc u
manezenc noi08UHHO20

yenay.
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47. Peenue 3anay no teme: «lIpeobpazoBanus CyMMbl TPUTOHOMETPUYECKHUX (YHKIIHH B

npousBeaenue. [IpeoOpasoBanue npousBeieHUs] TPUTOHOMETPUUYECKUX (DYHKIIUN B CYMMY.

48. Pewenue 3amau no teme: «lIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (POpMyIT K
[peoOpa30BaHUIO CIOXK-

HBIX TPUTOHOMETPUUECKHX BhIpakeHHi». KonTponbHas padora NelO mo Teme:
«TpUrOHOMETPUYECKHUE TOXKIECTBAY. (45 MUHYT).

49. Pemienue 3aa4 no teme: «YpaBHeHHE COS X = . APKKOCUHYC YUCIA. »
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50. Pemenue 3ama4 mo teme: «YpaBHEHHUE Sin X = a. APKCUHYC YUCAA».

o1. Pemenue 3anau o teme: «YpaBHeHus tg X = a, Ctg X = a. Apkkomamneenc u apkmaueenc
uucnay.

52. Pemienre TpUroHOMETPUYECKUX YPABHEHUIA.

53. [Ipumeps! pereHrs TPOCTEHIINX TPUTOHOMETPHUECKUX HEPAaBEHCTB.
KonrpoabHas padota Nel 1 mmo Teme: « TpUroHOMETPHYECKUE YPaBHEHHS U HEPABCHCTBaAY. (45

54. Pemenue 3aaa4 no teme: «O0651acTh OnpeeseHus] © MHOKECTBO 3HaUCHU I
TPUTOHOMETPUYECKUX (PYHKITUH.
YETHOCTD, HEUETHOCTD, NEPUOANYHOCTh TPUTOHOMETPUUYECKUX (PYHKIIUNY.

55. Pemenue 3a1a4 no teme: «CBoiicTBa GyHKIMU y =SiN 1 X Y=COS X U €€ rpaduK».

56. Pemienue 3aga4 no teme: «CBoiicTBa GyHKIMN Y=1g X, y=Ctg X u ux rpadux».

57. Pemenue 3amad mo teme: «O0OpaTHbie TpuroHoMeTprudeckue GyHkuun». KonTponsHas padora
Nel2 o teme: «Tpuronomerpudeckue GyHkiuu». (45 MunyT).

Pa3znen 6. Muoro- [Conepkanue yaeOHOro MaTepuaia 48
rPAaHHUKH U (16/32)
KpYTJible TeJa.

Mmuororpanauk. [Ipusma. OnpeneneHue MHOrorpaHHuKa. BepimmHel, pebpa, rpaHu 4

Tema 12,
MHOrOrpaHHHKHU.

MHOTrOrpaHHuka. Pa3seprka.

MHororpanHsie yribl. BeITyKiIble MHOTOIPAHHUKH.

[Tpusma, e€ ocHoBaHUE, OOKOBBIE PEOPA, BEICOTA, OOKOBask MOBEPXHOCTD. [IpsiMast 1 HaKJIIOHHAS
npusMma. [IpaBuib- Has npusma. [lapannenenunes. [IpsmoyronpHbiii napamienenunen. Kyo.
DopMyITB TJIOMIAY TOBEPXHOCTH Ky0Oa, mapasuiesienureia, mpsiMOyroJbHOTO Mapaliefenuena,
npusmel. [Tupamuna. [Tupamuaa, e€ ocHoBaHue, 60koBbIe p€Opa, BEICOTA, OOKOBAsI TOBEPXHOCTH.
[IpaBuibHasg nupamuaa. Y cedyeHHas nupaMmuaa. TpeyroiabHas nupamuaa. Terparap. Teopema
Ditnepa. Dopmyiibl IIOHIAAN TOBEPXHOCTH MHUPAMHU/IBI.

CummeTprsi B MHOrorpanHukax. CeueHuss MHOTOIpaHHHUKOB.

CuMmMeTpuu B KyOe, B MapajuieNnenure/ie, B mpusMe u nupamue. [loHsaTie o ciMMeTpuu B
MpocTpaHCcTBe (IIeH- TpalibHasI, OceBasi, 3epKaiabHas). [I[puMepbl CHUMMETPHII B OKPYXKaIOIIEM
mupe. CedeHus KyOa, IpU3MbI U THPAMH-

1. [IpeacraBieHne o mpaBUIILHBIX MHOTOTPAHHHUKAX (TETpadap, Ky0, OKTa’aAp, AoJAeKadip 1

MKOCAdIP).
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Tema 13. Tena
BpAICHHS.

Konyc. Dnementsl koHyca. OCHOBaHUE, BHICOTa, OOKOBasi IOBEPXHOCTh, 00pa3yromias, pa3BEpTKa.

OceBble ceueHust

U CEYEHHUs, Mapajlule]IbHble OCHOBAHUIO. Y CEUEHHBbIN KOHYC. Pa3BepTka yceueHHOro KoHyca.
CeueHusl yCEUEeHHOI 0 KOHyca IocKocTho. Llmnnuap. OcHoBaHue, BbIcOTa, OOKOBast
MOBEPXHOCTh, 0Opa3zymomuas, pa3Béprka. OceBble CEUEHUs U CEYECHHUs, TapalIeIbHble OCHOBAHUIO.
Buael munuHapa.

Tema 14. OOBEMEL
MHOTO- TDAHHHUKOB.

O0BEMBI Ten. O0BEM 1 ero nsmepenue. [lonstue 06 o0vEMe Tena. [lomodue ten. OTHOIIEHNE
ruiomaaei u 00bE-MoB MogoOHbIX Ten. Popmynbl o0beMa KyOa, IPIMOYTOJIHHOTO

[mapaJuICJICIIUIICaAd, IIPU3MbI, ITUPAMHAIBI.
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Tema 15. O0béMbI 1 [O0BEM 1 ero u3mepenue. [lorstue 06 06béme Tena. [lomodue Ten. @opmMybl 00beMa MWIMHAPA U 4
[10- BEPXHOCTH Tesl [KOHYyca. Dopmy-
BpAICHHS. UTBI TUTOINAIM TIOBEPXHOCTH IIMIIMHAPA B KoHyca. Dopmyiibl o0beMa Miapa, 4acTe mapa u

riomaau cepsl. MaTe-rpansHas hopmysna o0bEma.

[ IpakTHUecKue 3aHATHS: 32

58. Permenue 3amga4d o reme: «JIByrpannsiii yrou. TpéXrpaHHblii 1 MHOTOTpaHHbIE YIiibl. [Ipu3ma.
N300paxeHus

pu3Mbl U moctTpoeHue e€ ceuenuil. [Ipsmas npusma. [lpusma, eé ocnoBanue, 60koBbie pédpa,
BEICOTa, OOKOBAsIOBEPXHOCTH. [Ipsimast n HakiIoHHAsI mpusMa. [IpaBriibHas TpH3MaY.

59. Pemenue 3anay no reme: «llapamnenenunen. [IpsmoyronpHeiii napauienenunen. Kyoy.

60. Pemienue 3amad o Teme: «Dopmysibl IIIOMIAAN TOBEPXHOCTH MpU3Mb». KOHTpobHas paboTa
Nel3 no Teme:
«[Tpusmay. (45 munyT).

61. Pemenue 3amay mo teme: «llupamuna, e€ ocHoBaHue, O0OKOBBIC pEOPa, BEICOTA, OOKOBAs
MOBEpXHOCT. [Ipa-
BHJIbHASA nupamuaa. [loctpoenne nupaMuibl M €€ MIOCKUX CEYEHU.»

62. Pemenue 3ajau rno teme: «YceueHHas nupamuja. [IpasunpHas nupamuaa. @opMyibl IIOMIAIHN
MOBEPXHOCTH
nupamusy. KonrponbHas padora Nel4 mo teme: «Ilupamunay. (45 muHyT)

63. Pemenwue 3amad mo teme: «{umuaap. OcHOBaHWE, BRICOTA, OOKOBas TOBEPXHOCTH,
oOpa3yromas, pa3Béptka. Bunel nunnaapa. CedyeHue MIIMHIPA TIOCKOCTIMI.

64. Pemenue 3anay no reme: «1eMeHTHI KoHyca. OCHOBaHUE, BHICOTA, OOKOBasi TOBEPXHOCTH,
oOpasytomas, pas3-

BEpTKa. CeueHune KOHyca MIOCKOCTSIMH. Y CeUeHHBIH KOHYC. Pa3BepTka yceueHHOro KOHyca.
CedeHnst yCeUeHHOTOKOHYCA MIIOCKOCTBIOY.

65. Pemenne 3aJ1a4 1o Teme: «BrucanHas U onucaHHas IIPU3MBI, TIUPAMUBI.

66. Pemenue 3amaq nmo teme: «lllap. Cedenue mapa miockocteio. CHMMETpHS IIapa.

67. Pemmenue 3anay no reme: «KacaTtenbHas mi0cKocTh K mapy. [lepecedenue aByx cdep».

68. Pemenue 3anau no Teme: «BrnucaHHble U ONMCaHHbIE MHOTOIpaHHUKH. O MOHATHU TeJa U €ro
MOBEPXHOCTH B

[EOMETPHI.

KonTtposbHas padota Nel5 mo Teme: «Tena BpaieHusy. (45 MuHYT)

69. Pemrenne 3amau o teme: «Ilonsitne 00béMa. OOBEM MPSIMOYTOIBLHOTO MapAJIJICIICIIHIICA.
O0BEM HAKITIOHHOTO

napajaCICIIUIICaa.
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70. Pemrenwne 3ama4 o reme: «O0bEM npusmbl. PaBHoBenukue tena. O0bpéM mupamuibl. O0bEM
yCEUEHHOU Iupa-
MUIBD).

71. Pemenue 3amay mo teme: «O0bEMBI MOA00HBIX Tem». KonTponbHas padota Nel6 mo teme:
«OOBEMBI MHOTO-
rpaHHUKOBY. (45 MHUHYT)

/2. Pemienne 3a1a4d o teme: «O0bEM rmmuHApa.O0BEM KOHYyCay.

73. Pemenue 3ama4 1o teme: «O0bEM mapa. O0BEM MIapOBOTO CErMEHTA M CEKTOPay.

74. Pemenue 3ama4 1o Teme: «Ilmomianb 60KOBOI MOBEPXHOCTH IIJIUMHIIPAY.

/5. Pemenue 3anay no teme: «llnomjanps 60KoBON NOBEPXHOCTH KOHYCA.»

76. Pemmienue 3amad no Teme: «llmomans cdepsl.»

/7. Pemienue 3anay no teme: «lLnomans chepor. O0bEM mapa». Kontponshas padora Nel7 mo
reme: «llnomanp
MOBEPXHOCTH M 00BEMBI Tell BpameHusn». (45 MUHyT).

Pasznen 7. Hauana [Coxepskanue yaueOHOro MaTepuaia 24
MaTeMaTH4ecKOro (8/16)
aHaJM3a
Tema 16. [ToHsTHE O MPOM3BOIHON (DYHKIIMH, €€ TeOMETPUUYECKHI U (PU3HUECKUIl CMBICT. YpaBHEHUE 4
[IpousBonHas u e€ [KacaTreiabHOU K rpadu-
reoMeTpuueckuil Ky ¢pyHkuuu. [Ipon3BoHbIE CyMMBI, pa3HOCTH, IPOU3BEICHHSI, YacTHOTO. [Ipon3BogHbIE
CMBICIL. OCHOBHBIX AJIEMEHTAPHBIX PYHKIUH. [IpouzeooHvle 0bpamuou hyuKyuu u KOMRO3UyuUU OAHHOU

hyHKYUU C TUHELHOII.

[TpomexyTkn MOHOTOHHOCTH (pyHKIMU. Hanbosnplee 1 HauMeHblee 3HaYeHUS! QYHKIIMH Ha 4
Tema 17. MPOMEXYTKE. DKC- TPEMYMbI () YHKIIHH.
[IpumeHeHne Bropast npousBoiHas, ee reoMeTpruuecKkuii U puznueckuit cmbica. HaxoxaeHue ckopoctu ais
MTPOU3BOIHOM K npoliecca, 3aJlaHHO- ro (opmysoi u rpadukom. [IpuMeps! HCIIOB30BaHMS TPOU3BOIHOM IS
MCCJIEI0- BAHUIO HAXO0X/ICHNS HAWTYYIIEero peleHus B MPUKIAIHBIX, B TOM YHCIIE COLMATbHO-3KOHOMHUYECKHUX,
(byHKIHU. Bajayax.

[TpakTHyeckue 3aHsITHS: 16

78. Pemenue 3amay o teme: «lIponsBoaHas. [Ipon3BoHAs CTESTICHHON ()YHKITHH. )

79. Pemenue 3anad o teme: «lIpaBuna nuddepennupoBanus. Beraucienrne npou3BoIHBIX
BaIaHHBIX (QYHKITUH;
HAXO0XJICHHE YIIIOBOT0 K0d(h(QUIMEeHTa 1 TaHTeHCa yIila HAaKJIOHA KacaTeIbHOM.»

80. Pemenue 3agau o teme: «I[Ipon3BoHBIE HEKOTOPHIX AIEMEHTAPHBIX (PYHKITHN. )

81. Pemenue 3ama4 1o Teme: «I'eoMeTprUIeCcKuil CMBICI TPOU3BOIHON. DU3HMUECKUN CMBICIT

H
[e 0]




MPOU3BOIHOM.»

82. PaccMoTpenune mpuMepoB UCIIOL30BAHUS IPOU3BOHON AJIsI HAXO0XKICHUS HAWTYYIIETO
pELICHHS B TIPUKJIAI-

HBIX, B TOM YHCJIE COIUATBHO-DKOHOMUYECKHX, 3a1adax. KonrponpHas padora Nel8 mo Teme:
«[IpousBoanas» (45 MunyT).

83. Pemenue 3agau no reme: «Bo3pacranue u yobiBaHue QyHKIHH .IKCTPEMYMBbI (DYHKITHH.
[ IpumeHeHue npous-
BOJIHOW K IOCTPOCHHUIO Tpaduika PyHKITHH.»

84. Pemenne 3aJa4 110 TCMC: «Hanbonpiee 1 HaUMEHbIIIEE 3HAUECHHE (I)YHKI_II/II/I BLIHYKJ'IOCTB

rpaduka QyHKIUH,
TOYKH Meperuoday.

85.HaxoxxeHre ckopocTu JUIst Iporiecca, 3aJaHHOT0 OpMYIIoi U rpaduKoM, BEIYHCIICHUE
PKCTPEMYMOB M HaXO0X-

eHre HanOOJIbIIEr0 U HAMMEHBIIET0 3HaUeHUs (PYHKIUH.

KontposbHas padora Nel9 o teme: «IIpumeHeHne npou3BogHoi» (45 MuHyT).

Pa3znmeu 8.
NurerpaJu ero
NpUMEHEHHue.

Conep:xanue yueOHOro marepuajia

(2/4)

Tewma 18. MuTerpai.

[TepBooOpa3nast pyukiuu. [lonstue nepBoodpasHoil. OCHOBHOE CBOWCTBO NEPBOOOPA3HOI.
OCHOBHBIE ITpaBHJIA

HaXO0X/1eHUs epBooOpa3HbIX. KpuBonnHeiinas Tpanenus u e€ miomianp. [lonsrue
orpeneneHHoro uHterpania. Ilo- HaTHe 06 onpeaenéHHOM HHTETpaje Kak MIIoLa u
KPHUBOJMHENHON Tpanenuy. [[puMeHeHne onpeaeieHHOro HHTe-Tpaia s HaX0XKACHHS TUI0IAau
KpuBOJIMHENHHON Tpaneruu. @opmyna HetoTona-JIeitOnua. [Ipumeps! npumene-

HUsl MHTErpajia B pU3UKe U TeOMETPHUH.

HpaKTI/ILIeCKI/Ie 3aHATUA:

86. Pemenue 3amau o teme: «IlepBoodOpaznas. [IpaBuia HaxoxkaeHUS IepBOOOPa3HBIX. OCHOBHOE
CBOMCTBO IIEp-

BooOpasHoii. [Ipumepsl HaxoxIeHus epBooOpaszHoi [1nomaas KpUBOTMHEIHONM Tpanenuu u
MHTErPaJL.»

87. Beruucnienue naTerpaios. [loHsaTre 00 onpeaenéHHOM HHTETpalle Kak IIIoaIu
KPUBOJIMHEHHOMN TpPaIlCLIUH.
Teopema HeroTona-JleriOnuma. »

88. Brruncrenue miomaaei ¢ moMoubo HaTerpainos. Ilpumepsl mpuMeHeHus HHTerpaia B pU3nKe
1 TEOMETPHH.
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89. [IpumeHeHre MPOU3BOIHOM U MHTErpaja K PEIICHUIO MPAaKTUYECKHUX 3ajay.

90. [IpuMeHeHre HHTErpalla K BBIYUCICHUIO (PU3NUECKUX BEITMYNH, IUIOMIAzeH 1 00BEMOB.
KonrpoasHas pabora Ne20 o teme: «MHTerpan u ero npuMeHeHue» (45 Munyr).

Pa3nen 9. Coneprkanue yueOHOro MaTepuaia 6
KomOunaTopuka. (2/4)
Tema 19. OCHOBHBIE TTOHATHSI KOMOMHATOPUKH. [looduepeiHbIi 1 OJHOBPEMEHHBINM BHIOOP HECKOIBKHUX 2
KoMOuHaToprka.  PJIIEMEHTOB M3 KOHEU-
HOTO MHOkecTBa. POpPMYIIbI YUCIIa IEPECTAHOBOK, COUETAaHUH, pa3MelIeHU. 3a1auu Ha MOACUYET
gKCIia pa3Mellie-HUi, IEpeCTaHOBOK U coueTaHuil. Pemenue 3a1a4y Ha nepedop BapuaHTOB.
Pemenune komOuHaTopHbIX 3aaa4. Dop-myna Ounoma HeroToHna. CBoiicTBa OMHOMHAIBHBIX
koo unmenToB. Tpeyronpauk [Tackais.
[TpakTHUecKue 3aHATHSA: 4
01. Pemenue 3anay o teme: «lIpaBuno npousseaenus. [lepectanosku. Pazmenienus. Coueranus
M UX CBOMCTBA.
VcTopust pa3BUTHI KOMOMHATOPUKH U €€ POJIb B Pa3IMUHBIX cepax 4eI0BeYECKOM
PKU3HEICATCIIEHOCTH. »
02. Pemenue 3anay no reme: «bunom Herotona. Tpeyronsuuk [lackans. [Ipuknaanelie 3anaum.»
93. Pemienne KoMOMHATOPHBIX 3a/1a4.
KonTponpHas pabora Ne21 no teme: «DieMeHThl KOMOUHATOPUKUY. (45 MUHYT).
Tema 10. Conep:xanue yueOHOro MaTepuaJia 12
DeMeHThI (4/8)
Teopuu
BEPOATHO- cTell
M MaTeMaTnye-
cKoii
CTATUCTHKH.
DJIeMEeHTapHBIC U CIIOKHBIE COOBITHSA. PacCCMOTpEeHHE CITy9acB H BEPOSITHOCTH CYMMBI 2
HECOBMECTHBIX COOBITHI, BEPOITHOCTH MPOTUBOIIOIOKHOTO COOBITUSA. [loHamue o
Tema 20. He3agucumocmu coovimuii. Beposmuocmo u cmamucmuue-cras uacmoma HACMYNJIeHUs.
DJIeMEHTHI coovimus. Perenne MpakTHYeCKUX 3a7a4 ¢ IPUMEHEHHUEM BEPOSTHOCTHBIX MeTo/10B. CoObITHE,
TEO- pUHU BEPOSTHOCTH COOBITHS, CJIOKEHUE H YMHOXKEHHUE BeposTHOCTeH. [ToHATHE 0 HE3aBUCUMOCTH
BEPOSITHOCTEH. | COOBITHIA.
JIMcKpeTHas CiTyJaifHast BeIMYHHA, 3aKOH e pacnpe/ieieHus. YUCIoBbIe XapaKTePUCTHKH
JIMCKPETHOM caydaiiHOW BenuIuHbl. [1oHsATHE 0 3aKOHE OOJIBIINX YUCE.
T 9 [IpencraBneHue TaHHBIX (TAOIUIIBI, TUATPAMMBI, TpaQUKH), TCHEpaIbHas COBOKYITHOCT, 2
ema 21, BBIOOpKA, cpeiHee apud-MeTuieckoe, Menrana. YncioBbsie XapakTepuCcTHKH psaaoB. [ToHsTHE
Crarucruka. 20




0 3aJadax MaTeMaTH4YeCKOH CTaTHUCTHKH.

HpaRTn'{ecmle 3aHATHSA:

94. Pemenue 3a1a4 no teme: «CooObiTusi. KomOuHams coobITui. [IpoTHBOIIONI0KHOE COOBITHE.»

95. Pemenue 3amau o teme: «BeposiTHOCTh cOOBITHS. CrioskeHHE BeposiTHOCTEH. He3aBrcrumbie
COOBITHA. YMHO-
KEHUE BEPOSTHOCTEH.»

96. Pemmienue 3amad no Teme: «Cratuctuyeckast BepoaTHOCTh. CilydaiiHble BETMYUHBL.»
KontponbHas padora No22
1o TeMe: «DIIEMEHThI TEOPHH BEpPOsITHOCTEN (45 MUHYT).

97. Pemienue 3a/1a4 Ha HAXOXKIACHHUE CpEIHEH apU(PMETUICCKON U METUAHBI C TIPUMEHEHUEM
METOI0B MaTeMaTH4e-
ckoii cratuctuku. KonrpoasHas padora Ne23 mo teme: «Craructukay (45 MunyT).

Koncynpranum

10

toro:

234

Bcero:

244
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* J171st XapaKTEpUCTUKU YPOBHSI OCBOSHHMS YUEOHOT0 MaTepHralia UCTIONb3YIOTCS CIIAYIONIHe 0003HaYCHUS:

1. — o3HaKOMHTENBHBIH (Y3HaBaHHE paHEee H3YUEHHBIX 00BEKTOB, CBOICTB);

2. — penpoAYKTHBHBIHN (BBINOJIHEHHE JISITEILHOCTH 10 00pa3ily, HHCTPYKLUH WU 110J{ PyKOBOZICTBOM )

3. — IPOJYKTHBHBIH (INITAHUPOBAHUE U CAMOCTOSITEIEHOE BHIIIOJHEHUE AESTEILHOCTH, PELIEHHE IIPOOJIEMHBIX 3a/1a4)
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5. O6pa3zoBarejibHbIE TEXHOJIOTUH

HpaKTI/I‘-IeCKI/Ie 3aHATUA HpOBOIISITCSI C HCIIOJIB30BAHUEM AKTHUBHBIX MCTOJIOB: pa60Ta B MaJIbIX
rpyIiax, KOJUIEKTUBHOE BBHIMOJHEHUE 3aJaHUi B MOATPYIIAX IS 000OIIEHUS TEMaTHIECKOTO
TEOPETUYECKOT0 MaTepuasa, paboTa B MajblX TPYIIAxX MPHU PEIICHUH 3aja4, IpoOIeMHOe 00y-
yeHue (CTUMYJIUPOBAHHE CTYACHTOB K CAMOCTOSTEILHOMY MPUOOpETCHHIO 3HaHui). Ha npakTu-
YEeCKHX 3aHATHSX MPEIYCMOTPEHO PELICHHE 3a/1a4 110 BCEM TeMaM Kypca. BrlmonHeHue 3a1anuit
TpeOyeT MCITOJIb30BaHKs YUCOHUKOB, IOCOOMI U METOJUYECKUX YKA3aHHH K MPAKTHYCCKUM pa-
OoTtam.

Ha npeknmsx:
. uH(MOPMAIIMOHHAS JICKIIHS.
Ha npakTudecKux 3aHATHAX:
° pelIeHne 3a1a4.
3aHsATHSA, NPOBOAUMbIE B AKTUBHOW U MHTEPAKTUBHOM opmax
O0beM
Howmep Te-
ML HanmenoBanue Temsl @opMa IpPOBEICHHUS 3aHATUS B 4a-
cax
Tema 1. JlericTBUTEIBbHBIC YUCTIA HH(OPMALMOHHAs JISKLUs 4
Tema 2. CTeneHHas @YHKHHH pelIeHre MpakTHIeCKX 3a1ad (paboTa B Ma- 10
JIBIX TPYMIIax)
HapaﬂHeHBHOCTB Hp;[MBIX "u KOJIJICKTUBHOC BBIIIOJTHCHUC 3az[aH1/11?1 B IIOA-
Tema 5. N rpymmnax uis 000OIIeHHsS TEeMaTHYECKOTO TEO- 6
IUIOCKOCTEN pETHYECKOro MaTepuana
€KapTOBBI KOOPAWHATEI U BEK-
Tema 8. ’Z[ P PA paboTa B MaJbIX TPYIIAX MPU PEIICHUH 3aa4 4
TOPBI B IPOCTPAHCTBE
Tpuronomerpudeckue ¢GopMmy-
Tema 9. J'Ip p (b pMy paboTa B MaJbIX TPYIINAX MPU PEIICHUH 3a1a4 10
Bl
KOJIJICKTUBHOC BBIIIOJTHCHUC 3a}:[aHPIfI B 11oa-
Tema 12. MHOFOFpaHHI/IKI/I rpymmnax s 000O0IIeHHs TeMaTHYECKOTO TEO- 10
pETHYECKOTO MaTepHaa
Tema 17. [IpuMeHeHne npou3BOAHON paboTa B MAJBIX TPYIITAX MIPH PEIICHAH 3a/[at 4
Tema 18. I/IHTeraJ'I paboTa B MaJbIX TPyMINax MpH PEHICHUH 3a1ad 4
Tema 19. Kombunaropuka MH(OPMALHOHHAS NEKIHs 4
DJIEeMEHTEI TSCOPUH BEPOATHO-
Tema 20. o p p paboTa B MaJbIX TPYINAX MPU PEIICHUH 3a1a4 4
cTen
Bcezo no oucuyunnune 60
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6. OueHoYHbIE CPeICTBA VISl TEKYIEro KOHTPOJIsl ycIIeBaeMOCTH, POMEXKYTOYHOI
aTTecTalliy 110 UTOraM OCBOCHHS M CIHIIJIHHbI

@DOH/T OIIEHOYHBIX CPECTB M0 JUCIHUIUIMHE (MOIYITIO) BKIIFOYAET OIECHOYHbIS
Marepuaibl, HallpaBJICHHbIC HA MPOBEPKY OCBOCHUSI KOMIIETEHIIMM, B TOM YMCJIE 3HAHUM,
YMEHUN 1 HaBBIKOB. DOH/I OIIEHOYHBIX CPEJICTB BKIIOUYAET OIICHOYHBIE CPEICTBA TEKYIIErO
KOHTPOJISI U OLIEHOYHBIE CPEJICTBA MPOMEKYTOUYHOM aTTeCTALINH.

®oHJ1 OIICHOYHBIX CPEJICTB 0 AUCHUITINHE HaxonuTcs B [Ipunoxenun 1 k
IIporpaMMe AMCUMILIMHBI (MOIYJIIO).

7. MeToau4eckue yKa3anus J1Jisl 00y4alomMXcsi NP 0CBOEHUH TUCIUIIIUHBI
PaboTa Ha MpaKTUYECKHX 3aHATHIX MPEINOoaraeT peuieHne 3ajad ¢ MCIOIb30BaHuEeM
Y4eOHHMKOB:

MaremaTrka: anreOpa v Hayajga MaTeMaTHYeCKOTO aHaIu3a, reoMeTpust. AnreOpa u Havana
MaTemaTtnueckoro aHanusa. 10—11 kiaccel : 6a30BbId U yriyOonéHHbIN ypoBHY : yueOHuk / I1I. A.
Anumos, 0. M. Konsrun, M. B. Tkauésa [u ap.]. — 11-e uzn., ctep. — Mocksa : [IpocBemenune, 2023.
— 463 ¢. — ISBN 978-5-09-107210-5. — TekcT : amekTpoHHbIH // JIaHb : 37eKTpOHHO-OMOIHOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/334391 (marta obpamenus: 26.09.2023). — Pexum
JOCTYMA: JIsl aBTOPU3. TOJIb30BATENEH.

MaremaTrka: anredpa 1 Hayaja MaTeMaTHIeCKOro aHainmusa, reomerpus. ['eomerpus: 10—11-
1 Ki1accel: 6a30BbI U yriyOnéHHbli ypoBHU : yueOHuK / JI. C. Atanacsn, b. B. , K. C. [u ap.]. — 11-e
u31., crep. — Mocksa : [Ipocsemenne, 2023. — 287 ¢. — ISBN 978-5-09-103606-0. — Texkcr :
3NIeKTpOHHBIN // JIaHb : a5ekTpoHHO-O0MOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/334397
(mara obpamenus: 26.09.2023). — Pexxum goctyma: sl aBTOPU3. TOJIB30BaTEICH.

8. MaTepuajibHO-TeXHHYECKOE U MPOrpaMMHoe ol0ecrieyeHue U CUUIIIMHBI

OcBoeHHME IUCHUIUIMHBI «MareMaTuka» MpearnoyiaraeT MCIOJIb30BAaHUE  CIIETYIOIIETO
MaTepUaIbHO-TEXHUUYECKOT0 00eCTIeueHusI:
HaumenoBanue O6opynoBanue

KaOuHera

KaGuner Komrnext mebenu 1 mpenoiaBaTess, MocaouHble MecTa s yJaluxcs,
MaTeMAaTHUeCKUX | UHTEPaKTUBHAs TpUOyHA, MOHUTOP, IPOEKTOP, KOIOHKH, IKpaH

JTUCIIATIIMH. MyJIbTUMEANIHBIN, MENIOBask JOCKa HACTEHHAs!, CTEHAbl HACTEHHbIE, BBIXOJ B

UHTEpHET, BHYTPUBY30BCKasi KOMIIBIOTEPHAs CETh, IOCTYII B JIEKTPOHHYIO
nHpopMalMoHHO-00pa3oBarenbHyto cpeny. [10: Microsoft Office, Kaspersky
Endpoint Security mis Windows
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https://e.lanbook.com/book/334397

VY4uebOHO-MeTOIMYeCKass JIuTepaTypa JAis JaHHOH JUCHUIUIMHBI HMMEETCS B HalUYUU B
3JIEKTpOHHO-0MOmoTeyHoi  cucreme "ZNANIUM.COM", noctym K KOTOPOW MpeaOCTaBIICH
oOyuaromumcst. ObC "ZNANIUM.COM" conepKuT Mpou3BeIeHNs KPYITHENILINX POCCUMCKUX YUEHBIX,
pYKOBOJOUTENEH  TOCYHAapCTBEHHBIX  OpPraHoB, IIpenojaBaTesiedl  BEAYIIMX  BY30B  CTpPaHBbI,
BBICOKOKBAIM()UIIMPOBAHHBIX CIELMATUCTOB B Pa3IMYHBIX cdepax Ou3Heca, a Takxke B OMOIMOTEKe
Enabyxckoro unctutyra KOY. ®ong Oubmuorekn cHOPMHpPOBAH € YYETOM BCEX H3MEHEHUH
00pa3oBaTeNbHBIX CTaHAAPTOB M  BKJIIOYAeT YYeOHHUKH, y4deOHBIE TOCOOHUs, MOHOTrpaduu,
aBTOpedeparbl, JHCCEepTAllMM, HHIMKIONEIUH, CIOBApM M  CIPABOYHUKH, 3aKOHOJATEIHLHO-
HOPMATUBHBIE JIOKYMEHTbHI, CHEIMAJIbHbIE NEPUOAMYECKHUE W3IaHUA U H3JaHMS, BBITYCKacMbIe
u3nareiabcTBaMu By30B. B Hactosmee Bpemst DbC ZNANIUM.COM cooTBETCTBYET BCEM TPEOOBaHUSIM
denepanbHbBIX TOCYJApCTBEHHBIX 00pa30BaTeNbHBIX CTaHAAPTOB CpeAHEero MpodeCcCHOHAIBLHOTO
00pa3zoBaHusi HOBOTO MOKOJICHUS.

YyeOHO-MeTONMYECKAsT JUTEparypa g JaHHOW JUCUUIUIMHBI HMEETCs B HAJIWYUM B
AIIEKTPOHHO-OMOmoTeynoit cucrteme M3narensctBa "Jlawp", mocTym K KOTOpOW MpPEIOCTaBIICH
oOyuaromumcsi. ObC MznatenbcrBa "Jlanp" BKIIIOUaeT B ce0sl 2IEKTPOHHBIE BEPCUU KHUT U3/1aTEIbCTBA
"Jlanp" W Opyrux BeOyNIUX H3IATEIBCTB Yy4eOHOW JHMTEpaTyphl, a TaKXKe OJICKTPOHHBIE BEPCHU
NEpUOJIMYECKUX H3JIaHUM IO eCTECTBEHHbIM, TEXHHYECKMM M TyMaHUTapHbIM Haykam. OBbC
W3narenscrBa "Jlanp" oOecneunBaeT AOCTYN K HAay4yHOM, ydeOHOW JMTeparype M HaydHbIM
MNEPUOANYECKUM U3JIAaHUSM.

9. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE o0ecnedeHne JUCIUILIMHBI

OcHoBHas nuTEparypa

MaremaTuka: anrebpa M Hadajga MaTeMaTU4YeCKOro aHajau3a, reoMmMeTpus. Anredpa M Hadaia
MaTemaTtuueckoro aHanusa. 10—11 knaccel : 0a30BbIi U yriyOonéHHbINA ypoBHU : yueOHuk / [11. A. Anumos,
0. M. Konsarun, M. B. Tkauésa [u ap.]. — 11-e uzn., crep. — Mocksa : [Ipocsemenue, 2023. — 463 ¢c. —
ISBN 978-5-09-107210-5. — Tekcr : anmexkTpoHHBIH / JlaHb : 3JEKTpPOHHO-OMOMMOTEYHAsT cCHCTEMa. —
URL: https://e.lanbook.com/book/334391  (mara oOpamenus: 26.09.2023). — Pexum npoctyma: yis
ABTOPH3. IOJIb30BATEIIEH.

MaremaTrka: anreOpa U Hayajila MaTeMaTHYECKOTo aHanmu3a, reomerpus. ['eomerpus: 10—11-ii kmacchr:
0a30BbIi U yrnyOnéHHsiil ypoBHU : yueOnuk / JI. C. Aranacsn, b. B. , K. C. [u ap.]. — 11-e uzn., crep. —
Mockaa : I[Ipocsemienue, 2023. — 287 ¢. — ISBN 978-5-09-103606-0. — TexkcT : anekTpoHHbIH // JIaHs :
3JIeKTpOHHO-OnOmoTeunass cuctema. — URL: https://e.lanbook.com/book/334397 (mata oOparieHus:
26.09.2023). — PexuM J0cTyMa: I aBTOPHU3. MOJIH30BATEIICH.

JlononmHuUTENbHAS IUTEPATYpa

[Mumnosa, JI. 1. Maremartuka : y4e6. mocobue / JLU. Illunosa, A.E. llunoB. — Mocksa : UH®PA-M,
2019. — 238 c.— (Cpennee mpodeccronanbHoe obOpasoBanue). - ISBN 978-5-16-014561-7. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/990024 (nara oGpamienus: 26.09.2023). —
Pexxum noctyma: mo nmoamucke.

IOx#no, H. C. Maremaruka : yueOnuk / H.C. FOxno. — Mocksa : UHOPA-M, 2022. — 204 c¢. — (Cpennee
npodeccronanbHoe obpaszoBanue). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekcr :
anekTponnbii. - URL: https://znanium.com/catalog/product/1796822 (nmara oOpamenus: 26.09.2023). —
Pexxum noctyma: mo moamnucke.

Hanas, A. A. Marematuka : yueOHuk / A.A. JlanasH. — 3-e uzn., ucrp. u gon. — Mocksa : THOPA-M,
2021. — 544 c. — (Cpennee mpodeccroHanbsHoe oOpazoBanue). - ISBN 978-5-16-012592-3. - Tekcer :
anexTponnbii. - URL: https://znanium.com/catalog/product/1214598 (nmara oOpamenus: 26.09.2023). —
Pexxum noctyna: mo noAmnucke.
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https://e.lanbook.com/book/334391
https://e.lanbook.com/book/334397
https://znanium.com/catalog/product/990024
https://znanium.com/catalog/product/1796822
https://znanium.com/catalog/product/1214598

Bbobposa, 1. V1. MaremaTtuka u uH(opMaTHKa B 3ajayax M oTBeTax : y4eO. -meron. mocodbue / U. N.
bo6posa. - 3-¢ u3n. , crep. - Mocksa : ®JIMHTA, 2019. - 231 c. - ISBN 978-5-9765-2083-7. - Tekcr :
AIEKTPOHHBIN // 9BC "KoncynbTant crynenra" : [caiiT]. - URL

https://www.studentlibrary.ru/book/ISBN9785976520837.html  (mata obpamenus: 26.09.2023). - Pexum

AOCTYIIA © IO NOAIMCKEC.

Maremaruka : anreOpa W Hayajia MaTeMaTH4ecKoro ananmsa; reomerpusi / Jlykankun A. I'. - Mocksa :
I'DOTAP-Menua, 2018. - 560 c. - ISBN 978-5-9704-4361-3. - Tekct : anexrponusii // ObC "KoHcynbprant
crynenta" : [caut]. - URL : https://www.studentlibrary.ru/book/ISBN9785970443613.html  (mata
obpamenus: 26.09.2023). - PexxuMm qoctyra : o MoJIIrcKe.

10 Meroan! oGyqennst Just 0Gy4AIOMAXCH HHBATMIOB H JIAI( ¢ OTPAHHYEHHBIME BO3MOKHOCTAMHE
30POBBSIL.

B o0pasoBaTenpHOM IpomEcce HCIONB3YIOTCS COLHANbHO-AKTHBHBIE H pedIieKCHBHEIE METOIEI
00y4CHHUS, TEXHONOTHH COLMOKYIBTYPHOH PeaGHIIHTAIHE ¢ LENbI0 OKA3aHHS TOMOIIH B yCTaHOBIIECHUU
TOIHONCHHBIX MEXIIHYHOCTHRIX OTHOIIEHHH C APYruMH 00Yy9YalOIMMMECS, CO3LAHHH KOM(OPTHOrO
TICHXOJIOTHYECKOr0 KJIMMaTa B CTyEHYECKOM IpyIIme.

Yenosus 06yueHyst HHBATHOB ¥ JIHII C OTPAHHYEHHBIMA BO3MOKHOCTAMHE 3JI0POBESL:

- y4eOHBIC ayIUTOPHH, B KOTOPHIX IIPOBOMSTCS 3aHATHS CO CTYLEHTAMH C HapyIIEHUSIMU CITyXa,
obopyznosanbl MynbTHMeAuiHON cuctemoit (IIK u IIPOEKTOP), KOMIIBIOTEPHEIE TU(IOTEXHOTIOTHH
0asupyioTCs Ha KOMIUIEKCE allapaTHRIX M MPOrPaMMHEIX CPEACTB, 00ECIEeYHBAIOIUX NPeodpa3oBaHIe
KOMIIBIOTEPHO! HH(OPMALHK IOCTYIHEIE sl CIaGOBHAAITNX GOPMBI (YKPYIIHEHHBIH TEKCT);

- B 00pa3oBaTeI-HOM IIPOLECCE UCMOMB3YIOTCS COLUATBHO-AKTHBHEIE H pedIeKCHBHEIE METOEI
00y4eHHUS: KeHC-METON, METOJ] IPOEKTOB, HCCIETOBATENBCKIH METO/, JHUCKyCCHHU B (hOpMeE KpPYTIIOTo
CTOJIA, KOH(EPEHITNH, METOJI MO3TOBOIO MITYpMa.
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MMacnopT

(oHIa OLIEHOYHBIX CPEACTB MO TUCIUITHHE
MOV /.01 «MaTemaTuka»

No « HaumenoBanue
KOHTpOJ'II/IpyeMI)Ie pa3aciabl (TCMBI) JUCHUITIINHBI
/1 OLCHOYHOT'O CpEaACTBA
BBenenue.
Pazgen 1.
Pa3Burue noHATHA 0 YHCIIE.
Tema 1. KonrponbHas pabora Ne 1

1 o

JleficTBUTENbHBIE YKCTIA. Konrponbnas padora Ne 2
Pazgen 2.

Kopuu, crenenun

U JIorapu(msl.

2 Tema 2. CreneHHast GyHKLHS. Kountponbhas pabora Ne 3

3 Tema 3. IToka3arenbHast QyHKIHS. KonTponbras pabota Ne 4

4 Tewma 4. Jlorapudmudeckas GyHKIHS. Kontponbnas pabora Ne 5

Pazgen 3.
IIpsiMble U MIOCKOCTH
B NPOCTPAHCTBeE.

5 Tema 5. AKCHOMBI CTEPEOMETPHH U HX HPOCTEHIINE CIeACTBHUS. KonTponbHast pabota Ne 6

6 Tema 6. [TapanienbHOCTb IPSMBIX U IIOCKOCTEH. Konrponbnas pabora Ne 7

7 Tema 7. IlepneHAUKYIIPHOCTD IPSAMBIX H IIIOCKOCTEH. KonTponbnas pabora Ne 8

Paznen 4.
KoopauHathsl 1 BeKTOPBI.
8 Tema 8. JlekapTOBbI KOOPIMHATHI M BEKTOPBI B IPOCTPAHCTBE. KonTponbHast pabota Ne 9
Paznen 5.
OCHOBBI TPMTOHOMETPHH.

9 Tema 9. Tpuronomerpudeckue GopMyIIbL. Konrpomias pagora Nel0
10 Tema 10. TpuroHOMeTpUYECKHE YPABHEHHSI. Konrpomias pagora Nel 1
11 Tema 11. TpuroHomeTpudeckue QyHKIUH. Kontposbnas pabotaNel2

Paznen 6.
MHOrorpaHHMKH U KpYTJIble TeJIa
Kontponsras padora Nel3
12 | Tema 12. MuororpaHHUKH. Korporssias paGora Nel4
13 Tema 13. Tena BpanieHus. KontponbHas padora Nel5
14 Tema 14. O6GbEMBI MHOTOTPAHHHUKOB. KonTponbHas pa6ora Nel6
15 Tema 15. O6BEMBI 1 TIOBEPXHOCTH TEJ BPAIICHHS. Kontponbras pabora Nel7
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Paszgen 7.
HayaJjia MaTeMaTHYeCKOro aHAJIH3a

16 Tema 16. [IponsBoaHas 1 e€ TeOMETPUIESCKUN CMBICII. Kourponbuaz paGora Nel 8
17 Tema 17. IlpumeHeHne MPOU3BOAHOM K HCCICAOBAHUIO (QYHKIIUH. Konrponbhas pabora Nel9
Paznen 8.
HHTerpan u ero npuMeHeHue
18 Tema 18. Unrerpai. KonTponbHas pa6ora Ne20
Pa3ngen 9. Kom0unaropuka
19 Tema 19. KombuHaTopuka. Konrponbnas padora Ne2 1
Pazaen 10. DiieMeHTHI TEOPUHU BepPOSITHOCTEH U MaTeMaTH4e-
CKOM CTATHCTHKHU
20 Tema 20. DnieMeHTHI TEOPHU BEPOSITHOCTEH. KonTponbnas pabora Ne22
21 Tema 21. CratucTHKa. KonrponbHas padora Ne23
[IpakTuueckue 3aanus K qudpepeHnupo-
22 BAaHHOMY 3a4€Ty
Tect Nel
1 cemectp
Bomnpockr n
MPaKTUYCCKUEC 3aJaHUA K OK3aMCHY
23
Tect No2
2 cemectp

*[lepeueHb MPAaKTUYECKUX 3alaHUN K 3K3aMEHY NpeACTaBIEH HIDKE.
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DoH OLICHOYHBIX CPEACTB sl TEKYUIEr0 KOHTPOJIsl YCIIeBAeMOCTH
o JucuuIuimie «MaremaTtukay
Tema 1. JlelicTBUTe/IbHBbIE YN CJIA.

KonTpoabHas padora Nel
BapuanTt 1

3ananmue 1. B xuure Enenst Monoxosern «Ilogapok MO0/1bIM X03siKaM» UMeeTCs pelent 3

3

nupora ¢ gepHocauBoM. [ mupora Ha 10 enosex cnexyer B3ats 10 pynra uepnocmisa.
CKOJIBKO 'paMMOB YE€PHOCIIMBA CIIETyeT B3SITh AJIs TUPOTra, PACCUNTaHHOTO Ha 6 yenoBek. Cun-
taiite, uto 1 pynr pasen 0,4 kr.

3aganue 2 . Ha rpaduke nuzodpaxeHa 3aBUCUMOCTb KPYTAIIETO MOMEHTA aBTOMOOHUIIBHOTO JIBU-
raress OT YKclia ero 000poToB B MUHYTY. Ha ocu aOciuice OTKIaIbIBacTCsl 9YUCIO 000POTOB B
MuHyTy. Ha ocu opaunat — kpytsmumii MomeHT B H - M. UToObI aBTOMOOMITH HaUal IBHXKEHUE,
KpYTSIIMI MOMEHT J10JKeH ObITh He MeHee 60 H - M. Kakoe HaumenbIiee unciio o00poToB JBU-
raresnsi B MUHYTY JOCTaTOYHO, YTOOBI aBTOMOOWIIb Havall ABMKEHUE?

Hu
140 —
120 / \\
100 \\
80 \
60
10
20
oﬁtumf
0 1000 2000 3000 4000 5000 6000

3amanue 3

) 67 910X 1.~
. : """ Hajire momans poM6a, BEpIIHHBL KOTOPOTO HMEIOT KOODIHHATHI

(6;3), (9:4), (10;7), (7:6).
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3ananue 4. Y Butu B konuike aexuT 12 pyonéBsix, 6 IByXpyonéBbix, 4 maTupyOa€BbIX 1 3
necaTupyOaEBpIX MOHETHL. BUTs Hayraa qocTaét U3 KOMUIKY OJHY MOHeTy. HaiinuTte Beposr-
HOCTh TOTO, YTO OCTABIIASICS B KOIIIKE cCyMMa cOCTaBUT Oosiee 70 pyOmneit.

B
3ananue 5. Haiigute kopeHb ypaBHenus »> — 16 Eciu ypaBHeHHE uMeeT 00Jiee 0JHOTO KOp-
Hsl, B OTBETE 3aIUIIUTE OOJBIINI U3 KOPHEH.

3aganmue 6.

5B tpeyronpauke ABC yron C pasen 90°, AC = 8, tgA = 0,5 Haiizure BC.

3aganmue 7.

e )
e L JIBa pebpa mpsiMOYrobHOIO Napajuleenue1a, BBIXOASIINE U3 OJJTHOM BepIIt-
HBI, paBHbI 2, 4. Jluaronanp mapasuienenurena pasHa 6. Haiinure miomaas TOBEpXHOCTH Tapali-

Jenenunena.
. 481119 ; 44"
3ananue 8. Haiinure 3HaYeHUE BBIPAKCHUS S
3aganue 9. 3aBucuMOCTh 00bEMa Crpoca (EUHUI] B MECAIL) Ha MPOAYKLHUIO IPEATIPUATHS MO-

HOTIOJIUCTA OT IIeHbI P(ThIC. py0.) 3amaercs popmyiioi § = 80—5 P-Boipyuka npeanpusaTs 3a

Mecs F(TeIC. py0.) Beruucisiercs mo gopmyie ! (P)=pr-q ‘Onpeenure HaMOOBIIYIO LIEHY P,
IpU KOTOpoil MecsiuHas BeIpyuka coctaBUT 300 ThIC. pyd. OTBET mpUBEIUTE B ThHIC. PYO.

3aganue 10. B cocyn, conepxxamuii 5 TMTPOB 12—MIPOLIEHTHOrO BOJHOTO pacTBOpa HEKOTOPOTO
BEIIECTBA, 100aBMIN 7 TUTPOB BOJbl. CKOJIBKO MPOLIEHTOB COCTABIIAET KOHLEHTPALHS OJTY-

YMBIIErOCs PacTBOpa’?

_ \/2—
3ananne 11. Haiinute TOuKy MUHMMyMa (yHKIMH y=Vx=+6x+29.
(x* —5,6x+7,84)(x—2,5) < 0.

3ananme 13. KpacHslii kapangam crout 17 pyOneid, cuanit — 13 py6neit. HyxHo kynuth ka-
pangamm, uMmest Bcero 495 pyouieit u coOmrogas OMOTHUTEIBHOE YCIOBUE: YUCIO CHHUX KapaH-
Janei He T0JKHO OTJIMYAThCs OT YMCIIa KPAaCHBIX KapaHaalle 0osbiie 4eM Ha ISTh.

3aganue 12. Pemnte HepaBEHCTBO:

a) MO>XHO JIi KyIUTh NPU TaKUX YCIOBUAX 32 KapaHzaiia?
6) MOXXHO M KYIUTb IIPU TaKUX YCJIOBUAX 35 KapaHaamien?
B) Kakoe HanOoJbIiee YMCIIO KapaHameid MOKHO KYITUTh TIPH TaKUX YCIOBHSX ?

Bapmuanr 2
3aganue 1. Oqna Tabnerka nexkapctBa Becut 70 Mr u coepkut 4% akTUBHOTO BelecTBa. Pe-
OEHKY B BO3pacTe /10 6 MecsIeB Bpay nponuckiBaet 1,05 Mr akTHBHOTO BEIECTBA HA KaXK bl

KHJIOTpaMM Beca B CyTKU. CKOJIBKO TaOJIETOK 3TOTO JIEKApCTBA CIIeAyeT AaTh peOEHKY B BO3-
pacTe T MECSIIEB U BECOM 8 KI' B TEUEHHE CYTOK?
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3ananue 2. Ha rpaduke mokaszaH mporiecc pa3orpeBa ABUTaTels JErKoBOTo aBromoomiisa. Ha ocu
a0cIuce OTKIIAIBIBACTCS BPEMs B MUHYTaX, IMPOIIE/IIIee OT 3ayCcKa ABUraTelisi, HA OCH OpJIU-
HAT — TeMIieparypa asurarens B rpagycax Llenscus. Onpenenure mo rpaduky, CKOIbKO MUHYT
JBUTATENb HarpeBajcs ot Temneparypsl 60 °C no remneparypst 90 °C.

toC || i i i

90 T -

80 //\

70 +

60 Y,

50

/

40 - - //

30 4l

20 4

L A

MUH

3aganue 3.
5
of 2 8 10% HaiiauTe mIomanb 4eThIpeXyroibHUKA, BEPIIMHBI KOTOPOT0 UMEIOT KOOPIH-

HaTI:I (8;0), (10;8), (2;10), (0;2).

3ananme 4. Y JIUHBI B KONWIKE JKUT 7 pyOnEBbIX, 5 NBYXpyOIEBbIX, 6 NATUPYOIEBBIX U 2 1e-
CATUPYONIEBBIX MOHETHI. /IHa HayraJl 10CTaéT U3 KOMWIKHM OHY MoHeTy. HaiinuTte BeposTHOCTh
TOT'0, YTO OCTABIIAsICS B KOIMIIKE CyMMa cOCTaBUT MeHee 60 pyOuieit.

13x% |
2 -
3ananme 5. Pemnre ypaBHeHue 2y~ —7 Ecnu ypaBHeHue umeet 6ojiee 0THOTO KOPHS, B
OTBETE 3AIMIINTE MEHBIIUN U3 KOPHEH.
3aganmue 6.
A
\
¢ 5B tpeyronbauke ABC yron C pasen 90°, (€A = 0,5,5C = 4. Haiiymre AC.
3aganmue /.
70
I %
—
\
LN
o b
i ) JIBa pebpa mpsIMOYTOIBHOTO TIapasuIeTIenuIe 1a, BRIXOISAIINE U3 OJJHOU

BEpILIUHBI, paBHbI 1, 2. [nomane noBepXHOCTH Mapajuienenumneaa pasua 16. Haiiaure ero qua-
TOHaJb.
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26 .38
3ananue 8. HalimuTe 3HaueHNE BHIPAKCHHS 6>
3aganme 9. 3aBucuMocTh 00BEMa CIpoca (EIUHHIL B MECSIIT) HA MPOAYKIIUIO TPEATIPUATHS-
MOHOIIOJIKCTA OT 1eHbl P (Thic. py0.) 3amaercst hopmysaoit 4 — 65 — SP-BLIpyqKa TPEAPUSITHSI
3a MecsIl 1 (ThIC. py0.) BIaucIsieTcs mo popmyste (p) = pq -OnpenenuTe HaubOJIBLIYIO LIEHY
P, TIpy KOTOPO#i MecsiaHas BeIpydka / (p )COCTaBI/IT 200 TeIC. py0. OTBET IPUBEANUTE B THIC. pYO.

3apanue 10. Cmemanu 4 nutpa 15—1poLEHTHOrO BOJHOTO pacTBOpa HEKOTOPOTO BEILECTBA € 6
JUTPaMU 25—TPOIEHTHOTO BOJHOTO pacTBOPa 3TOro *ke BemiecTBa. CKOIbKO MPOLIEHTOB COCTaB-
JeT KOHLIEHTpalUsl TOJIy4YrBIIErocs: pacteopa?

y=1—6+12x—x2.

3apanue 11. Haligute Touky MakcuMmyMa QyHKITIH

(10x+7)(4 — 5x) (50x* — 5x —28) < 0.

3ananme 13. Kpachslii kapangam crout 18 pyOneit, cunuit — 14 pyoneit. HyxHo kynuts Ka-
pangamm, uMmes Bcero 499 pyouieit u cooroas JOMOTHUTEIBHOE YCIIOBHE: YHCIO CHHUX KapaH-
Jalei He T0JIKHO OTJIMYAThCS OT YMCIIa KPACHBIX KapaHaalled O0ble YeM Ha IIeCTb.

3apanue 12. Pemure HEpaBEHCTBO:

a) MosxxHo i kynuth 30 kapangarein?
6) MoxxHO 1T KynuTh 33 Kapanaama?
B) Kakoe HauGomnbliee yuciio kapanaamei Mo>KHO KYIUTh?

Kuiroun K KOHTPOJIbHOM padoTe Nel

1 2 3| 4 5 |6 7] 8 |9]10|11 12 13

7212000 8 [0,72| 5 |4|64|121|10| 5 | -3 (—oo; 2’5] U {2j 8}, a) 1a; 0)
HeT; B) 33.

3 3 |68/01|-05[{8| 3|5 |8 216 (—oo; —OJ)U (—0:7; OSJU(OS, er)- a) 1a; 0)
HeT; B) 31.

3a BEITTOJTHEHHUE

3aganus 1-11 BeicraBiusgercsd 0-1 Oamn3a BEITOIHEHHE
3amanus 12 BeictaBisercsa 0-2 0auia 3a BLITOIHEHUE
3aganus 13 BeictaBisercs 0-3 Oamna

Kpurepun onenuBanus
OtmeTKa S BBICTABISIETCS IPU YCIIOBUM, UTO CTY/IeHT BbIoiHmI 91-100% 1 HaOpas 14-16 Ganos.
OrmeTka4 BbICTABIISIETCS TPY YCIIOBUM, YTO CTY/IEHT BbINOHII /6-90% 1 Habpan 12-13 6arios.
Otmerka 3 BBICTARIIACTCS ITPH YCIIOBHH, UTO CTY/ICHT BhIIOHII 60-75% 1 Hadpan 9-11 Gaymios.

OtmeTka 2 BBICTABIISIETCS TTPU YCIIOBUM, UTO CTY/IEHT BbIostHII Meree 0-59 % u Habpai O - 8 Ganos.

KouTtpoJubHas padora Ne2
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BapuaHT |

1. BeiyucauTse:

Y93 g @216

15% . 272 .33
2. UasectHO, uTo 12* = 3. HaijiTu 122~ 1,

3. Buimonsuts aeiicreusa (a > 0, b > 0):

_ J5+1 3 3
1) adwﬁ.[ 1 } . 2) bg_%‘

a -1 3a

4. CpaBHHTH YHCJA:
| 2 2 J7
1) [E]’ u (Q)T; 2) (4,2)V7 u(-ig) :
7 7 b

5. 3anucaTh GeCKOHEUHYIO NMEPHMOAUYECKYIO AeCATHYHYIO aApobb 0,2(7)
B BHJle OOBIKHOBEHHOM.

1 1 1
6. anocTHTb[ a +12 _ e _12] e :L 1 upu a>0, a = 1.
a+ 2az + 1 ¢ a?
BapwaHr Il
1. BeluHCcAHUTE:
29 . 3/16 - 8¢
1) —“{“r—= 2) (3/3481)2.
44 .25
2. UssecTHOo, uto 8% = 5. Haifitu 8§~ *2,
3. BrinosHuTth geictBuda (a > 0, b > 0):
Fa1vv3 1 Yab - Vb
1) (@3*1)¥3 . — 2) ————-Va.
( av? Vb

4, CpaBHUTH YUCjA:

[

1) (0,7) % u (0,7) 5; 2) (M3 u(3,14)Y3.

5. 3anucaTh OECKOHEUHYH [MePHOAUYECKYI0 JecATHIHYI Apods 0,3(1)
B BHJile OOBIKHOBEHHOM,
1 1
x -y x2 — y2

6. Yupoctuts - [-ii] ‘ npu x >0, y > 0.

3 T 11
x-i+x2y4 xd+y4

Kiroun k KOHTpOJILHOM padoTe Ne2

3amanue 1 2 3 4 6

5
5 2

Bapuant 1 1;4 | 075 | a¥5:1 | > < 18 GoD

N , _ . _ 14 1 1
ApUAHT 4:9 | 12,8 a3 -1 | <> 25| x4 — y4.

3a BeINoIHEHKE 3aganus 1,3,4 BeicTaBisgercsa 0-2 Oaiia
3a BeInoHeHue 3aganus 2,5 Beictasistercs 0-1 6ann
3a BeInosiHeHue 3aganus 6 Beictasisercs 0-3 Oaiuia
Kpurepun OLICHUBAHMS

OrmeTka 5 BBICTaBISCTCS IPH YCIIOBHH, YTO CTY/IeHT BhIoiHIT 91-100% n Hadpait 10-11 Gasuios.



Ormerka 4 BRICTABIBSIETCS TIPH YCITOBUM, YTO CTYZICHT BbITonHII 76-90% u HaGpa 8-9 Garwios.
Ormerka 3 BBICTARIISCTCS TIPH YCIIOBUH, YTO CTY/IeHT BhIONHIT 60-75% 1 Habpai 6-7 Gayuios.
OrMeTka 2 BBICTARIISICTCS TPH YCIIOBHH, YTO CTY/ICHT BBITIONHA

nmenee 0-59 % u HaOpai 0-5 Gasios.
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DoH/ OLIEHOYHBIX CPEACTB VISl TEKYIIEro KOHTPOJIA yCIIEeBAeMOCTH
1o qucuuiuinHe «MaTemaThkay
Tema 2. CtenenHast pyHkumsi.
KonTpoabnas padora Ne 3

Bapmuanr 1

1. Haiigure 061acth onpeneneHus QyHKIMUA Y = +/4 — x2.
2. H3o06pa3ute 3cku3 rpaduka GyHKIUU y = X75.
1) BeIsicHHTE, Ha KaKHX MPOMEKYTKaX (QyHKIIHS yOBIBACT.
2) CpaBHUTE YHUCIa:

O uni (3,2)-5 u (3v2) .
7

3. Pemmre ypaBHeHHE:
DV1-x=3;, 2)Vx+2=vV3-x; 3)V1I-x=x+1;

HVZxF¥5-Vx+6=1
4. Haiigure QyHKnuio, oopatHyro K yakmun y = (x — 8)~1, ykaxure e€ 061acTh onpe-
JIEJIEHUS. 1 MHOYKECTBO 3HAUYEHUI.

5. Pemmre HepaBeHCTBO VX + 4 > x + 4.
Bapuanr 2

-1
1. Haiigure obnacts onpenenenust GyHkuun y = (x2 — 9) 3.
2. W3o6pa3zute 3cku3 rpaduka GyHKIUU y = x~°.
1) BrlsicHHTE, Ha KAKKX MPOMEKYTKAX (QYHKIUS BO3pACTaeT.
2) CpaBHuTE uncna:

e _ L —6 1 —6
(42)°wu 1, @ (3
3. Pemmre ypaBHeHue:

1) Vx—2=4; 2) V5 —x=+vx — 2; HVx+1=1-x

HV3x+1— Vx+8=1

4. Haiigure dpynkuro, oopatayro kK pyukinun y = 2(x + 6)~1, ykaxkure e€ 06macts ompe-
JIeJIEHHS] ¥ MHOKECTBO 3HAYEHH.

5. Pemute HepaBeHCTBO VX — 3 < x — 5.
Karoun k koHTpOoIbHOM padoTe Ne 3

3aganue \1 \2 \3 \4 |5
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1)(=20;0) U (0; +0) }’= +8 _
Bapuant 1 [-2;2] | 2)>; > -8; 21 ; 0; 10 )(C_oo; 0) U (0; +0) (—4;-3)
(—00;8) U (8; +0)
2
(—0;=3) | 1)(—;0) y= —6 -—
Bapuant 2 3(;3; 3) | 2)<; > 18;3,5; 0; 8 g‘_oo; 0) U (0; +00) (7; + )
(3; +oo) (—00;=6) U (—6; +)

3a BeinosiHenue 3amgadusd 1 seicrasisercs 0-1 Gamn
3a BeITONHEeHHE 3ananus 2,4,5 seictaBisieTcs 0-2 Oamra
3a BeIIOIHEHME 3amanns 3 BeicTaBisteTcs 0-4 Oamta

Kpurepun OLlCHMBAHM S

OtmeTKa 5 BBICTARIISETCS IPH YCIIOBUM, 9TO CTY/eHT BbInonHmwT 91-100% u Hadpai 10-11 Gamios.
Ortmerka 4 BRICTABISICTCS TIPH YCIIOBUH, YTO CTYICHT BhIOHIT 7/6-90% 1 HaGpan 8-9 6aruios.

Ormerka 3 BBICTARIISETCS TIPH YCIIOBUH, YTO CTY/IEHT BbIrosHm 60-75% u Habpa 6-7 Gaywios.
OtmeTKa 2 BBICTABIISICTCSI TTPH YCIIOBUH, UTO CTY/IeHT BhiroyHrT MeHee 0-59 % n nabpai 0-5 6asmioB.

Tema 3. [loka3zaTtenbHas QyHKIUS.

KontpouabHnas paéora Ne 4

Bapmuanr 1

Pemnre ypaBHeHue:
2 1 223x

X X
) =25 2)4 +2 -20=0.

3\% 1
Pewnre nepasencrso () = 1 3
Xx—y=4

Pemure cucrtem AaBHEHUU
Y Yp { Sety 25
Pemmre HepaBeHCTBO:
x—6 _1 2 x*-1
1) (v/5) < 2) (E) > 1.

Pemure ypaBaenue 7x+1 + 3 - 7% = 2x+5 4 3. 2x,

Bapmuanr 2
Pemnre ypaBHeHue:
1) 0,12x=3 =10; 2)9x —7-3x—18 =0.

1.* 5
Pemmnre nepasencto (1 E) <.

x+y=2,

Pemure cuctemy ypaBHeHui {
6x+5y = 36.

Pemmre HepaBeHCTBO:

y @ 2a é)xu <1

Pemmmre ypaBuenue 3*+3 + 3% = 5. 2x+4 — 17 - 2%,

37




Kuaroum k KoHTpoJIbHOM padoTe Ned

3ananue 1 2 3 4 5
Bapuant | 419 _ . (—0; 8);
BapuanT _ _ : (-12; +00);

2 1;2 | (—o0;—-1) (2;0) (—2:2] 2

3a BeImonHeHHe 3aaanus 2 BoicTaBisercs 0-1 6amn

3a BeINOJIHEHKE 3a1anusd 1, 3, 4 BeicTaBisercs 0-2 Oaiia

3a BbITIOJIHEHUE 3a1aHus S5 BeicTaBisieTcs 0-3 Oana

Kpurepun OLlCHUBAHMS

Otmerka 5 BbICTaBIBSIETCS TPH YCIIOBUM, UTO CTYIeHT BhIoHIT 91-100% 1 Habpa 10 6arios.
Ormerka 4 BBICTABISIETCSI TIPH YCIIOBUM, YTO CTY/IEHT BbIonHmI 76-90% 1 HaOpai 8-9 6arnios.
Ormerka 3 BBICTABISIETCSI TTPH YCIIOBUM, YTO CTYICHT BbITTonHIIT 60-75% n HaOpaut 6-7 6ayuios.
OrMeTka 2 BBICTARIIACTCS IPH YCIIOBUM, UTO CTY/IEHT BbINoiHIWI MeHee 0-59 % u HaGpai 0-5 6awios.

Tema 4. Jlorapudmuyeckas pyHkuus.
Kounrtpoabnas pa6ora Ne 5

Bapmuanr 1
1. Beruucnure:
1) log1 16; 2) 51+logs 3 3) logz 135 — logz 20 + 2 - logs 6.
2
2. B ogHOl cucTteMe KOOpAWHAT CXeMaTHYeCKU IOCTPOUTh Tpaduku pyHKmMA y = logi x u
4
1 X
y=€).
4
3. CpaBuure uncna logi - u logi —.
24 25

4. Pemmre ypaBaenue logs(2x —1) = 2.
5. Pemmre HepaBenctso logi(x —5) > 1.
3

6. Pemure ypaBuenue logy(x — 2) + log, x = 3.
7.Pemnre ypasuenue logs x + log,/, x = 14.
8.Pemmmre HepaBenctso (logs x)? — 2 -logzx < 3.

Bapuanr 2
1. Beruucnure:
1 1 2-log17
1) log, > 2) (5) 3 3) log256 + 2 -logz 12 — logz 63 .
2. B oiHO#1 cucTeMe KOOpAMHAT CXeMAaTUYeCKU TOCTPOUTh Tpaduku GyHKIUN y = logs x u

y = 4x, . )
3. CpaBHurte unca log 091 S M log 0’91 =

4. Pemmnte ypasaenue logs(2x + 3) = 3.

5. Pemmre HepaBencTso logs(x — 3) < 2.

6. Pemure ypaBuenwue logs(x — 8) + logsx = 2.
7.Pemmnte ypasuenue log /sx + logs x = 10.
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8.Pemure Hepasencto (logz x)? — 3 -logz x < 4.

Kuroun k koHTpOJILHOM padoTe NeS

3aganue 1 2 3 4 5 6 7 8
" 1
-4 15 ! 5: 51 -
Bapuant 1 4;15;5 d > 13 | ( 3) 4 64 | [ ; 27]
7 = . 1
Bapuant 2 -3:49: 7 < 30,5 g”) 9 81 [=;16]

3a BeimonHeHue 3aaanus 1 seictaBnsercs 0-3 O6ama

3a BeImosiHenue 3amanus 2, 3, 4, 5 seictasigercs 0-1 6amn

3a BeIimosiHEHME 3ananus 6, 7, 8 BeicTaBmsieTcs 0-2 6amna

Kpurepun OIleHNBAHUS

Ortmetka 5 BRICTABIISIETCS ITPH YCITOBUM, UTO CTYjIeHT BhIoNHIT 91-100% 1 HaOpan 12-13 6asnios.
OrmetKa 4 BRICTABIISICTCS TIPH YCIIOBUH, YTO CTYICHT BbInoyHmI 76-90% n Habpai 10-116arm10B.
Ormerka 3 BBICTABISIETCS TIPH YCIIOBUH, YTO CTYISHT BbIomtHW 60-75% 1 Habpan 8-9 Garwios.
OrMeTka 2 BBICTARIIACTCS IIPH YCIIOBUM, UTO CTYAEHT BbINoHIWT MeHee 0-59 % n HaGpa 0-7 Gayuios.
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DOoH OLICHOYHBIX CPEACTB ISl TEKYIIEro KOHTPOJIA yCIIEeBAeMOCTH
110 JTUCHUITJIIMHEC «MareMaTuka
Tema 5. AKCMOMBI CTEpeOMeTPUH U UX NMPOCTeHIIINE CJIeICTBUSA
KourpoJabsHas padora Ne 6
Bapuant 1

1. Bepmunsl momanoit ABCM He npuHamiexaT oJHO# tuiockocTt. Ha3oBuTe BCe MIOCKOCTH,
KOTOpBIE ONPENEIIAIOTCS MPAMBIMH, IPOXOAAIIMMHU Yepe3 BepIinHbl JiomaHoii ABCM, u conep-
’KaT TOJIBKO OJIHO 3BEHO ATOM JIOMaHOM.

2. Jlanbl ABE TUIOCKOCTH 0. U 3 U TpH Touku A, B, M, mpuuém Touka M npuHauie:xut ooenm
IJIOCKOCTSM, TOUKH A 1 B mpuHaaiexaT COOTBETCTBEHHO IIJIOCKOCTSIM o U 3. BBIsIcCHUTE, HMEIOT
71 0011IMe TOUKH III0CKOCTh (ABM) u m10CKOCTb Y, IPOXOAIIast Yepe3 JIMHUIO IEPEeCceUCHUSI
wiockocteit o u B u Touky E — cepenuny orpeska AB. Ecnu umeror, To nokaxkure ux Ha 4yepTe-
ke, OOBACHUTE CBOM OTBET.

3. Hansl nBa Tpeyroasauka ABC u ABM, He nexamue B onHoi minockoctu. [Tycts K — Touka
nepeceueHus menuan Tpeyroibauka ABC, T — cepenuna otpeska AC, P — cepenuna oTpeska
BM. [Jokaxwure, uro orpe3ok EK, rne E — mobas Touka otpeska TP, mpuHaaIe)KUT MIIOCKOCTH,
coxepxaieit npsamyro BM u touky T.

BapwuanT 2

1. B miockoctu o ganbl yeTsipe Touku A, B, C, M HuKakue Tpu U3 KOTOPBIX HE MPUHAJIEkKAT
onHOi npsimoit. Touka K He mpuHauIekUT II1ockocTu o. Ha3oBHUTE BCe MIIOCKOCTH, KOTOPBIE
OTIpEeEISAIOTCS MPSIMBIMU, IPOXOASIIUMHU Yepe3 BepiinHbl Jomanoit AKBCM, u conepxar
TOJIBKO OJTHO 3BEHO 3TOU JJOMAHOM.

2. JlaHbl ABE TUIOCKOCTH 0. U 3 U TpH Touku A, B, M, mpuuém Touka M nmpuHaIIIEKUT 00EHM
II0CKOCTSIM. Touka A He NpUHAAJIEKUT HU OJJHOM U3 HUX, TOUKa B npuHamexur miockoctu .
Brisicaute, UMEIOT J1 001IHME TOUYKH TII0CKOCTh (ABM) 1 IIIOCKOCTS ¥, MpOXosias 4yepes Jin-
HUIO MepeceyeHns IIockocTel o u B u coneprkaias Touky A. Eciu uMeroT, To MoKaxuTe ux Ha
yeprexe. OObSICHUTE CBOI OTBET.

3. an nmapamnenorpamm ABDE c nentpom B Touke O u Tpeyroiasuuk ABC, He nexarue B o/1-
HoM mtockocTH. [Tycts M — Touka nepeceuenns meauan tpeyrojibHuka ABC, T — cepeauna ot-
pe3ka AB, P — mo6as Touka orpeska OC. lokaxure, uto npsamas CO u orpe3ok ZM, rae Z —
mo0ast Touka oTpe3ka TP, mpuHaaiexaT oTHON U TOU ke TUIOCKOCTH,

Kuroun k KOHTpOIbHOM padoTe Ne6

3aganne BapwnanTt 1 ‘ Bapuanr 2
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1 (ACM), (ABM) (KMC), (KMB), (KMA), (AKC)
ME AM
3 EK npunamiexur (BMT) ZM npunaanexut (COT)

N

3a BeInosHenue 3agadus 1 Beictasisgercd 0-2 Oamia
3a BeIosHeHue 3agadus 2 BeicTasisgercd 0-1 0amn
3a BeIIONIHEHKE 3amaHus 3 BeicTaBisgercsa 0-2 Gaia

Kpurtepun OLIEHUBAHUS

OrMeTKa 5 BBICTARTISCTCS IPH YCIIOBUH, UTO CTY/IeHT BhirosarT 91-100% n HaOpan 5 6arios.
Ortmerka 4 BRICTABIBSIETCS TIPH YCIIOBUH, YTO CTYICHT BhINoHIT /6-90% 1 Habpan 4 Gasua.
Ormetka 3 BBICTABIBSIETCSI TIPH YCITOBUM, YTO CTYZICHT BbITToNHIT 60-75% 1 HaOpai 2-3 Gasuia.

OtmeTKa 2 BRICTABISIETCSI TIPH YCIIOBUM, YTO CTYIEHT BbimonHmT MeHee 0-59 % u HaGpai 0-1 6aruios.

Tema 6. Ilapa/sieJIbHOCTH NPSAMBIX U IJIOCKOCTEI.

KonTtpoabnas pabora Ne /7

BapuanT 1

1.

[TnockocTs, mapamienshHas cropone AC tpeyronsauka ABC, nepecekaer cropony AB B
Touke A1 , a cropony BC — B Touke Ca.

Harigure A1Cy1 ,ecin AC =12 cmM,

BA1:BA=1:3.

Hanst uetsipe Touku A, B, C, D, He nexaniue B 0JHOU MJIOCKOCTH, ToUKa E — cepeanna
orpe3ka AD. Ha nyuax AC u AB B3atsl coorBercTBeHHO Touku C1 u B1 Tak, uto
AC1:AC = 3:2, B npunaanexur orpe3ky AB1 u BB1=3cm. Ycranosure, kak pacmnosio-
xenbl npsimast C1B1 u muiockocts (CBD) B mpocTpaHCTBE, €ClM U3BECTHO, UTO Touka F —
Touka nepeceueHus npsimbix B1E u BD — nenut otpe3okx BD B otHomenun 1:3, cuuras
OT TOYKH B.

Hanst Tpu napaienorpamma ABCD, ABB1A1, BCCIBI, nexaiue B mIIOCKOCTAX a, 3,
Y COOTBETCTBEHHO.

A) Hoxaxwure, uro npsimast OO1, koTopasi IPOXOIUT Yepe3 IEeHTPHI MapauieTIorpaMMOB
ABB1A1 u BCC1B1cooTBeTCTBEHHO, MapauleibHa INIOCKOCTH Q.

b) CymectByeT nu Kakass-HUOYIb APYyTas IUIOCKOCTh, OMpeiesieMas BepIIMHAMH JaH-
HBIX MapajieIorpaMMOB, KOTOpas napasuienbHa npsmoit OO1? Ecnu cymectByer, TO
n3zobOpasure e€ Ha yeprexe. OObSICHUTE CBOI OTBET.

Bapmuanr 2

1.

[Tmockocts, napaiutensHas cropone AC tpeyronsauka ABC, nepecekaer ctopony AB B
Touke A1, a croporny BC — B Touke Ci.

Haitn AC, ecmtt A1C1=3 cm,

BC:BC1=4:1

2. lanbl yetsipe Touku A, B, C, D, He 5rexarnue B 0JTHOH m1ockocTH, Touka E — cepeauna

orpeska AD. Ha nydax BC u BD B3stsI cooTBeTcTBeHHO Touku C1 u D1 Tak, uro
BD1:BD= 5:4, C npunaanexut orpe3ky BC1 nu CC1= 1,5 cm. YcranoBute, Kak pacrio-
noxensl ipsimast C1D1 u mockocts (CAD) B mpocTpaHCTBe, €ClTi U3BECTHO, YTO TOUKA
F — Touka nepeceuenus npssmbix C1E u AC — nenut orpe3ok AC B oTHOmeHuu 1:5, cun-
Tas ot Touku C.

. Manb! Tpu napamienorpamma ABCD, ADD1A1, DCCIDI, nexaiue B IiocKOCTIX a, P,

Y COOTBETCTBCHHO.
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A) Hokaxwute, uto npsamas OO1, koTopast IpOXOJAUT Yepe3 IEHTPHI MapajlieIorpaMMOB
ABB1A1 u ADDI1A1cooTBEeTCTBEHHO, NTapajuieibHa TUIOCKOCTH .

b) CymectByer 1 kakasi-HUOY/b Apyrasi INIOCKOCTb, ONpeiesisieMast BepIIMHAMHU JTAHHBIX
napajuieJiorpaMMoB, KOTopas rmapasuienbHa npssmoit OO1? Ecnu cymectByer, To n300pa-
3ute e€ Ha yepTeke. OOBSICHUTE CBOM OTBET.

Kiawun k KOHTpoJIbHOM padoTe Ne7

3ananue Bapuant 1 BapuanT 2
1 4 cMm 12 cm
2 napanieabHbl napaieabHbl
3

3a BeINOIHEHHKE 3aganus 1, 2 BeicTaBisercs 0-1 6amr
3a BeINIONIHEHNE 3amaHns 3 BeIcTaBisieTcs 0-2 oaimra

Kpurepun OlleHNBAHUSA
O1mMeTKa 5 BBICTARIIACTCS TPH YCIIOBUH, YTO CTy/IeHT BhmonHmT 91-100% u Habpai 4 Gaia.
Ortmerka 4 BBICTARIISCTCS TPH YCIIOBUH, YTO CTY/ICHT BhIIOMHWT 76-90% 1 HaOpat 3 Gasnia.
Ormerka 3 BBICTARIISETCS TIPH YCIIOBUH, YTO CTYACHT BbIoiHmwI 60-75% u HalOpa 2 Gasa.
O1meTKa 2 BBICTABIISICTCSI TIPH YCIIOBUHM, YTO CTYICHT BbironHmT MeHee 0-59 % n Habpai 1 6ar.

Tema 7. IlepnieHAMKYIAPHOCTH NPSAMBIX U IIOCKOCTEIA.
Kountpoabnas paora Ne 8

Bapuanrt 1

1. Touka S He IEeXUT B MIOCKOCTH NpsiMoyroiabHuka ABCD 1 paBHOyAalIeHa OT €ro BEPIIHH.
HaiinuTe paccrostare OT TOYKH S 10 TUIOCKOCTH MPSIMOYTOJIBHHUKA, €CITH CTOPOHBI TPSIMO-
yroJibHUKA paBHBI 6 U 8 cM, a SA =13 cwm.

2. Bepuna A tpeyronsHuka ABC siBisieTcst ocHOBaHUEM neprneHaukyispa AD k miocko-
cTH TpeyroiabHuKa. [lokaxure, uro eciiu £BDA=2CDA, To 2DBC=2DCB.

3. Touka, yaneHHas OT MJIOCKOCTH KBaJpaTa Ha 8 cM, paBHOYJjaJieHa OT ero cTopoH. [Tio-
maap KBaapata paBHa 144 cm? Haiinure paccTosHUeE OT JaHHOM TOYKH 70 CTOPOH KBAJIpaTa.
4.

B

A (0

D
Cc

[TnockocTh o mpoxoauT yepe3 ocHoBanue AC paBHoOenpeHHoro TpeyronbHuka ABC.
BO nepnennukyinsip k o, BD — BeicoTa TpeyroiabHHKa (CM. PUCYHOK).
A) Jloxaxute nepneHAuKysipHocTh npsiMoit AC u mmockoctu BDO.

b) lokaxute nepneHAUKyIspHOCTH Tu1ockocTed BCO 1 a.

B) Haiiure nepumerp ABC, ecm BO =3 cm, DO =+/7 cm, CO =4 cm.
BapwuanT 2
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1. Touka S He JIEKHUT B MIIOCKOCTH mpsimoyroiabHuka ABCD u paBHOyAanieHa oT ero

BepiuuH. Haiinure paccrosiHue oT TOKU S 0 BEPILUH MPSIMOYTOJIbHUKA, €CIIH PacCTOs-

Hue ot Touku S 10 wiockoctu ABC pasno 24 cm, AB = 12 cM, BC = 16 cwm.
2. Bepmmna A tpeyronsauka ABC siBisieTcst ocHOBaHUEM NepreHauKysapa AD k

IJIOCKOCTH TpeyroibHuKa. Jlokaxute, uto ecnu £DBA=£2DCA, to 2DBC=4DCB.
3. Touka ynaneHa oT KaX10i U3 CTOpOH KBajapara Ha 13 cM. Jlmaronans KBajpara pas-

Ha 10v2 cm. HaiiuTe paccTosiHME OT JaHHO# TOUKH JI0 IIOCKOCTH KBAJPATA.

[Tnockocth o npoxoaut uepes3 kateT AC npsmoyrosibHoro tTpeyroipHuka ABC (£C =
90°), BO nieprieHAUKYIISIP K o (CM. PHCYHOK).
A) Jlokaxkute nepreHaukyasspaocth npsimoir AC u rutockoctu BOC.
b) lokaxkute nepneHAUKYISIpHOCTH Tiockocteir BAO u a.
B) Haiigure nepumerp ABC, ecimn AC = 12 cm, CO =4 cm, BO =3 cm.
Kurouu k koHTpOIbHOM paGoTe Ne8

3anaHue Bapuant 1 Bapmuanr 2
1 12 cm 26 cm
Hcnionb3oBaTh paBeHCTBO Tpe- Hcnonb30BaTh paBeHCTBO TPEYTOJIb-
5 YTOJILHUKOB TI0 CTOPOHE H ABYM HUKOB TI0 CTOPOHE U IBYM YTJlaM U
yIriaM ¥ CBOMCTBO paBHOOEIPEH- CBOWCTBO PaBHOOEIPEHHOIO Tpe-
HOTO TPEYTOJIbHUKA. YrOJIbHUKA.
3 10 cm 12 cm
A) Ucnonp3oBare TTII n npusznak A) Ucnionp3oBate TTII n npusznak
NEPIEHIUKYISPHOCTH MPSIMOH U NEePIEHIUKYISIPHOCTH MPSIMOU 1
TUTOCKOCTH; TUTOCKOCTH;
4 b) Ucnons3osare TTII u npuzHax b) Ucnonw3oBate TTII u npusHak
NEePICHTUKYISPHOCTH JIBYX NEePIEHTUKYISPHOCTH JIBYX
IUTIOCKOCTEH; IUTIOCKOCTEH;
B) 16 cm B) 30 cm
3a BeimonHeHue 3aganus 1, 3 BeicraBiasiercs 0-1 Oamn
3a BEITIOJTHEHME 3a1aHus 2 BeicTaBisieTcs 0-2 6amna
3a BeImoHeHue 3ananus 4 BeictaBisiercs 0-5 6amioB
Kpurepun OLlCHUBAHMSA

OrMeTka 5 BBICTARIISIETCSI TPU YCIIOBUH, YTO CTyZCHT BhmomHWT 91-100% u Habpan 9 Gayuios.
Ormetka 4 BBICTARIISCTCS TIPH YCIIOBUH, YTO CTYyZIeHT BhIoNHIT 7/6-90% u Halpar 7-80aios.
OrmeTka 3 BBICTABIISIETCSI [PU YCIIOBUH, YTO CTYACHT BbIMoiHW 60-75% 1 HaOpan 5-6 Garwios.
OtmMeTKa 2 BBICTABIBSIETCSI TIPH YCITOBUM, UTO CTY/IeHT BhimonHmT MeHee 0-59 % n nabpan 0-4 6asmia.

43



q)OHI[ OLHECHOYHbBIX CPEACTB MJIfl TEKYLICI0 KOHTPOJIsSA yCII€EBAEMOCTH
o qucuuiuimHe «MaTtemaTuka
Tema 8. /lekapToBbI KOOPAMHATHI M BEKTOPHI B IPOCTPAHCTBE.
KonTpoabnas padora Ne 9

Bapuanrt 1

1. lan Tpeyronsauk ABC ¢ BepminHamu
A(11;-2; -9), B(2; 6; -4), C(8; -6; -8).
A) Haiinute xoopauHatel cepenunbl oTpe3ku BC.
B) HaiifuTe KOOpAMHATHI ¥ MOZY/Ib BeKTOpa B
B) Haiinure Bextop B+ B

2. Jlaus BexTopsl ¢-3; 0; 4) u k1; -2; 2).
A) Haitnure BekTOp € = %‘a— 3b
B) Haiimute (at+ D - (a— .
B) HaiifuTe KOCHHYC yria MeK1y BEKTOpaMu au b

3. Joxaxwute, uro yerbipexyroibHuk ABCD — napasmienorpamm, 1 HaliAuTe IEHTP €ro
cummerpun, eciau A(-2; -4; 1), B(-5; -6; -1), C(4; 10; 3), D(7; 12; 5).

4. Yepes BepunHy A K miockocTH kBagpara ABCD nposenen nepnenaukynsp MA. Yron
Mesx 1y npsmoit MC u rmockocTs kBaapata pasen 45°, a MA = 4+/2 cm. Haitaure mio-
11a]1b KBaJpara.

5. Ilnmockocts o M B mepecekarorcs mo npsmMoii ¢. Yepes Touky M, sexaryro Ha IpsMoi c,
B JJAHHBIX IIJIOCKOCTSAX NMpoBeneHbl 0Tpe3ku AM u BM, nepneHaukyisspHble IpsMOH C.
Haiimute AM, ectu AB = BM = 2 1M, a yros Meskay TIOCcKOCTaMH o 1 B paBen 60°,

6. T'unotenys3a AB paBHOOEIpEHHOr0 MPSIMOYTOIbHOTO TpeyrosbHuka ABC nexur B
TIOCKOCTH 0. YT071 Mesxay muockocTsmu ABC u o paBen 45°, a oproronansaas npoek-
1ust Tpeyronsauka ABC Ha miockocTh o mMeeT momans 162 cm?. Haiigure paccros-
Hue oT Touku C 10 INIOCKOCTH 0.

BapwuanT 2

1. Jlau tpeyronsauk ABC c¢ Bepmunamu A(11; -2; -9), B(2; 6; -4), C(14; 2; -10).
A) Haiinute xoopauHatel cepeuHbl oTpe3ku BC.
b) Haiinure koopuHaThI U MOYJTb BCKTOpa_B
B) Haiinure Bextop B+ B

2. Jlaubl BekTopbl €-2; -2; 1) u b(0; -4; 3).
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A) Haiinure BekTop ¢ = 4at %b
B) Haitnure (at+ ) - (a— b.
B) HaiiuTe KOCHHYC yIiia MeXIy BEeKTOpaMH i b

3. Jlokaxwute, uto yeTbipexyronbHuk ABCD — napamienorpamm, 1 HAlaUTE LIEHTP €ro
cummetpun, ecian A(-1; 4; 3), B(-3; 6; -5), C(3; 0; -5), D(5; -2; 3).

4. Yepes BepuinHy A k miockoctu kBajgpara ABCD nposenen nepnenaukymnsip MA. /{ua-
TOHAJIb KBaapaTa paBeH 2v2 cM, a npsiMasi MB HAKIOHEHA K IIOCKOCTH KBaIpaTa IO
yriom 45°. Haiinure paccTosHue ot Todkd M /10 IIIOCKOCTH KBaJpaTa.

5. IInockocth o 1 B mepecekaroTcs 1o npsMon . Yepes Touky M, Jexariyio Ha mpsiMoii ¢, B
JIAHHBIX TJIOCKOCTSX MPOBeNIeHbI 0Tpe3ku AM u BM, neprneHaukyaspHble NPIMOi C.
Otpesku AM u AB pasubl. Halinure nx nnunsl, eciu BM =4 1M, a yros Mexay mioc-
KocTsMH o 1 B paen 60°.

6. Cropona AC paBHOCTOpOHHETO TpeyroibHruka ABC JIeKUT B IIIOCKOCTH ¢, a BepuinHa B
yZajieHa OT 3TOM IJIOCKOCTH Ha 3 cM. Yron Mexay miockoctsMu ABC u o paBeH 300
Haiigure nmiomaab opToroHanbHOM npoekiuu TpeyroibHuka ABC Ha mI0CKOCTS o.

Kurouu k koHTpOIbHOM paGoTe Ne9

3aganue Bapuanr 1 Bapuanr 2
1 A) (5; 0; -6) A)(8;4;-7)
b) (6; 12;-4) u 14 b) (12; -4;-6) u 14
B) (-3 -4; 1) B) (3;4; -1)
2 A) c(-4,5; 6; -4) A) ¢ (-8;-9,3; 5)
b) 16 b)- 16
11
B) % B) I
3 [Ipu nokazarenscTBE UC- [Ipu nokazarenscTBE UC-
MOJIb30BaTh PAaBEHCTBO M0JIb30BATh PABEHCTBO
pacCTOsTHUM U KOJUIMHEAp- | PACCTOSHMI M KOJIJTMHEap-
HOCTb. HOCTb.
(1,32 (1, 2;-1)
4 16 cm? 2 cM
5 2 1M 4 oM
6 4 cm 4 cm
3a BInONHEHME 3a1aHus 1, 2, 3 BoictaBisieTcs 0-3 Gaios
3a BeinonHenue 3aganus 4, 5 BeictaBisiercs 0-1 6amn
3a BeInoaHeHKe 3aganus 6 BoictaBistercs 0-2 6amna
Kpurepun OLlCHUBAHMSA

Ormerka 5 BeICTABIBSIETCS TTPH YCITOBUM, UTO CTYIeHT BhIoHT 91-100% 1 Habpan 12-13 6asmios.
OrmeTka 4 BRICTABITSIETCSI TIPH YCIIOBUH, YTO CTYIEHT BbImonHmI 76-90% n nabpai 10-116armioB.
OrMeTka 3 BBICTAaRIISICTCS IPH YCIIOBUM, YTO CTYIEHT BbInonH 60-75% 1 Habpan 8-9 6amos.
OrmeTka 2 BBICTARIETCS IPH YCIIOBUH, UTO CTYACHT BbIoiHIT MeHee 0-59 % n nabpai 0-7 Gayos.
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@oH/1 OLIEHOYHBIX CPECTB JJIsl TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
110 JUCITHUITJIMHEC «MaTeMaTI/IKa»

Tema 9. Tpuronomerpuyeckue popmMyabl

KonTpoabHasi padora Ne 10
Bapuant 1
Brprunciure:
1) cos 765° ; 2) sin 19z,
6

Beruucaure Sina, eciim COS a = 1i3 U —6mr <a< =51 .

prOCTI/ITe BBIPAXXCHHC:

1) sin (@ +p) +sin (a -B); 2

1+4+2-cos(—a)-sin(—a)

cos(n—a)+cos(3_”+a)
2

Pemute YpaBHCHHC:

u —br <a< —5m .
1) 2cosx=1+cosx; 2)sin(-3x)- _
cos2x — 1 = sin 3x - cos (37r — 2x)

2 2

. Jlokaxkute To)kaectBo cos4a +1 _

1sin4a-(ctg a —tg a) .
2

Bapmuanr 2

1. Beruncnure:
1) cos 765° ; 2) sin 19z,
6
Brrauciure Sina, eciu €COS a = %

Yrpocture BeIpaKeHHE:

1) sin(a +p) +sin(a —pB); 2)

cos(n—a)+cos(3£+a)
2

1+2-cos(—a)-sin(—a)
Pemnre ypaBHeHue:

1) 2cosx=1+cosx; 2)sin(_— 3x) - cos 2x — 1 = sin 3x * cos (31— 2x) .
2 2 2

1,
. Jokaxwure ToxaectBo cos4a +1 = _sin4a-(ctg a —tg a) .
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Kirouu k koHTpOIbHOM padoTe NelQ

3aganue 1 2 3 4 5
Bapuant | V2,.V3 12 . 1)x=n+4nk
Yooy X2 | — | 1)sin20 2 !
1 1 2 2) 2 13 ) )Sina—COSa 2)x=4nk

3a BBI- V2 1 oJI-
HeHUe Bapuant YELH\= . 1)2sinasinB2)sin a+cosa 1)x=2nk 3aj1a-
Hug 1 2 1) 2 2)2 \/0'91 ) b ) cos2a 2)x=n+2nk BBI-
CTaB- nsercs
0-3 6amta

3a BolnosHEHUE 3a1anus 2, 3, 4, 5 BeictaBnsiercs 0-1 6ain
3a BeIimosiHEHME 3a1anus 6, 7, 8 BeicTaBnsieTcs 0-2 6amna
Kpurtepun OLIEHUBAHUS
Otmerka 5 BbICTABIISIETCS ITPH YCITOBUM, UTO CTYIeHT BhIIONHIT 91-100% 1 HaOpan 12-13 6asmios.
OrmeTKa 4 BRICTABIISICTCSI TIPH YCIIOBUH, YTO CTYICHT BbInosHmI 76-90% n Habpai 10-116arm1oB.
Ormerka 3 BBICTABISIETCS TIPH YCIIOBUM, YTO CTYIEHT BbIostHM 60-75% 1 Habpai 8-9 Garwios.
OtMeTKa 2 BBICTABISIETCSI TPH YCIIOBUHM, YTO CTYICHT BhIonHIT MeHee 0-59 % u Habpai 0-7 6asnios.

Tema 10. TpuronomerpuyecKkue ypaBHeHUs!
Kounrtpoabnas paGora Ne 11
Bapuanrt 1

Pemmre ypaBHeHus:

1 25i11x+ﬁ=[].

cos[£+£]+1=ﬂ.
2 2 4

g sin?x-2cosx+2=0.
4 sinxcosx+2sin’ x = cos’ x.

. 2 . _
R — 35in’ x — 4sin xcosx + 5cog’ x = 2.

y sin 3x = cos 3x, [ﬂ;4].
4. Haiiiure KOPHU ypaBHCHUS IPUHAJIEKALNE OTPE3KY

1
5. Pemte HepaBeHCTBO COS (E +2)= -

6. Pemmre HepaBencTso 4sin?X — 8 sin x +3< 0.
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V3,

7. Ha kakoM 13 pUCYHKOB MOKa3aHO peIeHHe HEPaBEHCTBA: SIN X < —— 7

2
1) 2) 3) 4)

A
NN

N4
>
D

8. Bemumcaure:  arcsin ( ?) + 2arctg(-1).

x—y="
9. Pemmte cucremy: { 2

)

sinx + cosy = —2.

Bapuant 2

Pemute YpaBHCHUS:

1. Zcosx+\/§= 0.

sin {n-%}n:n.

cox’ x+3ginx—3=0.

4. 3sin® x = 2sin xcosx + cos’ x.

. . _
5. PemnTe ypaBHeHHe: 5gin®x — 28inxcosx + cos x = 4.

sin 2x = \,E COS2X

6. HaiimuTte KopHU ypaBHEHUS * IpUHAAJIEXKAILUE OTPE3KY l

. X —
7. Pemmre nepasenctso Sin (7 — 3) < Tﬁ

8. Pemmre HepaBeHCTBO 2 COS2X — 3 COS X — 2> 0.

ba

9. Ha kakoM M3 pUCYHKOB ITI0Ka3aHO PEllIeHHE HEPAaBEHCTBA: COS X = 7

N

1) 2) 3) 4)

AN ER I @y
SEASTZANIAY

=
2N

~1;6].
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2
10. Beruuciure: — arcsin (7) + 0,5arctg (-3 ).

X—y=m,

11. Pemmre cucremy: { g, — cosy = 2.

Kurouu k koHTpOIbHOM padoTe Nell

3ananue 1 2 3 4 5 6 7 8 9| 10 11
= = 6 ) 3 2| 1ln/6 | (2n+2I1k;
B T x B T X=E + m—= T— n+2nk
Bapuanr (=Dk-+ _ _ LT (DR + —r 4 + nK: 5 | + nK: 5m
4 x=2nk | =3— 2 X=Z 4271k k
1 Tk 4 nk 2 i -6 -6
+ nk + K + K
3| 4n/3 | (at21Ik;m
B X= X - X= X n T — 3 5 T — 6 5 +2Tfk
apuaHT (DI + _ =3_ | (-DI+ _ —3_ | + nK:5m | 4+ nK:5m
5 > x=4mnk ) . x=4mnk 7l —6 6
Tk + k Tk +7mk | 47K + K

3a BeinonHenue 3agauns 1 BeictaBiugercs 0-3 6amra
3a BeIIoONHEHHE 3anadud 2, 3, 4, 5 BeicTasisiercs 0-1 0amn
3a BeInosHEeHHeE 3a0aHud 6, 7, 8 BeicTasisiercs 0-2 Oamna

Kpurepun OlleHMBAHUS
Ormerka 5 BhICTABIBSIETCS TTPH YCITOBUM, UTO CTY/IeHT BhIonHIT 91-100% 1 Habpan 12-13 6asmios.
OrmeTka 4 BbICTaRIISICTCS IPH YCIIOBHH, YTO CTYACHT BbINOHIT 76-90% 1 HaOpai 10-116am1oB.
Ormerka 3 BBICTABISIETCS TIPH YCIIOBUH, YTO CTY/ICHT BbIomHII 60-75% n Habpan 8-9 Garwios.
OrmeTka 2 BBICTARIIACTCS IPH YCIIOBUM, UTO CTYIEHT BbINOHIT MeHee 0-59 % n Habpai 0-7 Gayios.

Tema 11. Tpuronomerpnyeckne GpyHKIHA

Kontpoabnas padora Ne 12

BapuanT 1
1. Haiinurte o6nacTh onpeaeneHusl © MHOKECTBO 3HAUCHUN (PYHKIIMH Y=2COSX.
2. Bersicaute, sBIsieTcs M QYHKIUS y=sin X — tg X 4€THOM, HEYETHON WIIN HE SIBIISICTCS HU
yETHOM, HU HEUETHOM.

3. M3o6pasute cxematiaecky rpaduk GpyHKImK y= sin X + 1 Ha orpeske [ ; 27].
2

4. Haiimute HanOoOJIbIIee M HAUMEHBIIIee 3HaUeHue GyHKIuK Y= 3 Sin X * oS X + 1.

5. IMoctpoiite rpaduk pynkuuu y= 0,5 cos x — 2. [Ipu kakux 3HaYEHUSAX X QYHKIHS BO3-
pacraer? YObIBaer?

6. HaiimuTe HAMMEHBIHI TOJIOKHUTEIBHBINA TIeproa GyHKIUHN Y = tg 3X.

Bapwuant 2
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1.  HaiiguTe 06nacTh onpeaeeHusi © MHOXXECTBO 3HadeHUH GyHKInn y=0,5c0sX.

2. BblacHuTe, ABISETCS U QYHKIUS Y=COS X — X YETHOH, HEUSTHON MM He ABIIA-
€TCsl HU YETHOM, HU HEUETHOM.

3. HM3oOpas3ute cxemarnuecku rpaduk GyHKIUKA Y= COS X — 1 Ha oTpe3ke [_i, 2m).
2

4.  Haiiiute nauGonblee ¥ HauMeHbIIee 3HaueHne GpyHKIuN Y = LC0s? X — 1sin?x
3 3

+1.

5. TMocrpoiite rpaduk ¢pynkuuu y= 2 sin x + 1. [Ipu kakux 3Ha4eHUAX X QYHKIHS
Bo3pacraer? YObIBaeT?

6.  HaiinuTe HAMMEHBIIUH MONOKUTENBHBIN TTepro] GpyHKIuu Y = Ctg 3X.

Kiawum k KOHTpoJIbHOM padoTe Nel2

3aganue 1 2 3 4 6
Bapuant 1 (O+2nk;2.7t+2nk) —— 3
[-2:2]
(0+27mk;2m+27k)
Bapuant 2 [-0.5:0.5] 4yeT /3
3a BeinonHeHue 3agannst 1 seictaBiasgercs 0-3 6amra
3a BemmosHenue 3aganus 2, 3, 4, 5 seictaBisgercs 0-1 6an
3a BemmosHeHue 3agauns 6, 7, 8 BeicTaBiagercs 0-2 Gamna
Kpurepun OLlCHUBAHMS

Otmerka 5 BbICTABIISIETCS ITPH YCITOBUM, UTO CTYIeHT BhIonHIT 91-100% 1 Habpan 12-13 6asmios.

Ormerka 4 BBICTABIISIETCSI TIPH YCIIOBUM, YTO CTY/IEHT BbIonHm 76-90% n nabpan 10-116arios.
OrmeTka 3 BBICTARIISCTCS IPH YCIIOBUH, YTO CTYyIeHT BbinonHr 60-75% 1 Habpan 8-9 6ayuios.

OrmeTka 2 BBICTaRIISICTCS IPH YCIIOBHH, YTO CTYACHT BbIoHIWT MeHee 0-59 % n nabpai 0-7 Garos.
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DOoH OLICHOYHBIX CPEACTB Il TEKYUIEr0 KOHTPOJIsl YCIeBAeMOCTH
o quciumuiie «MaTemaThKa
Tema 12. MHOrOrpaHHHKH.

Kontpoabnas padora Ne 13
[MPU3MA

Bapuant 1

1. Otpesox AB mymmHo# 12 cM JI€XUT B 0JTHOM U3 TpaHel JBYTPaHHOIO yIila U NEepIeHIuKYIIs-
peH peOpy yriia, mpudeM Touka A JeKUT Ha pedpe AByrpaHHoro yria. Halinure anmuHy npoek-
uuu orpe3ka AB Ha BTOpyIo rpaHb, €ciu IByrpaHHbIN yroi paseH 60°.

2. OcHOBaHME NPSAMON IPU3MBI — IPSIMOYTOJIBHBIN TPEYTOJILHUK C KaTeToM 12 ¢M U THIIOTeHY-
301 13 cm. Haiinure mosiHyro nmoBepXHOCTh MPU3MBI, €CJTU OOKOBAsi TpaHb, COAEpkKaIas HEU3-
BECTHBII KaTeT OCHOBAHUS, SIBJICTCS KBAIPATOM.

3. B ocHOBaHMU MpsAMOTO NapaieNienuIe/a JSKUT KBaapar. JnaroHans napaienenurnesa paB-
Ha d 1 00pasyer ¢ IIOCKOCThI0 OOKOBOM rpanu yron o. Haiiaure:

a) OOKOBYIO ITOBEPXHOCTH MapauIeICuIe I,

0) TIoIa1b JUArOHAIBHOTO CEYEHUS.

Bapuanr 2

1. Otpe3ok AB muHOM 12 cM NeXHUT B OHOM U3 TpaHel IByrpaHHOro yria, IpU4eM Touka A
JIEXKUT Ha pedpe AByrpaHHoro yria. Haliaure paccrosiHue oTpeska oT Touku B 10 BTopoii rpany,
€CIIU JIByTpaHHbIi yroi paseH 30°.
2. OcHOBaHHE NPSIMOH IPU3MBI — PABHOOCIPEHHBIN TPEYTOJILHUK, B KOTOPOM BBICOTA, TIPOBE-
JIEHHAas1 K OCHOBaHMIO, paBHa 8 cM. BreicoTa npu3msl paBHa 12 cm. HailiquTe noiaHyro nosepx-
HOCTb ITPU3MBI, €ClIi OOKOBasl IpaHb, COJEpIKaIlas OCHOBAaHUE TPEYTOJIbHUKA, - KBapaT.
3. B npaBuiIbHOM 4eThIpeXyrobHOM MpHU3Me AMaroHaib O0KOBOW rpaHu paBHa d. J{naronans
NPU3MBI 00pa3yeT C MI0CKOCThI0 O0KOBOM Ipanu yroa o. Haiinure:
a) OOKOBYIO TIOBEPXHOCThH TPH3MBI,
0) mioma s 1MaroHaJIbHOTO CEYEHHUS.

Kuroun k koHTpOJILHOM padoTe Nel3

3anaHue 1 2 3
S6ok = 4 *d? *
Bapuant 1 6 oM 150 Sina * VCos2a,
b cm? Sceu==2*
d? *~\Cos2a.
S60x=a>V(3/2)
Bapuanr 2 6vV3 cm 48(2)
o Sacc1a1:a2\/3/4

Kpurtepun ouennBanus

OrmeTka S BBICTABIISIETCS TPH YCIIOBUM, UTO CTY/IeHT BbIotHII 91-100% - permin Bce TpH 3a1auM .
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OrMeTka 4 BBICTABIBSISTCS ITPY YCIIOBUH, YTO CTYICHT BRIMOMHII 76-90% - perm1 TpH 3a/1a4u, HO B TPETh-
el 3a1a4e MpaBUITLHO BHITIOTHILT UJTH ITYHKT A HITH TyHKT B.

OrMeTka 3 BBICTABIISICTCS TP YCIIOBUH, YTO CTYZIEHT BbIMOHIIT 60-75% - perman 2 u3 3 3aiau.

OrMeTKa 2 BBICTABIBSISTCS ITPY YCIIOBHH, UTO CTYICHT BbIonHmI MeHee 0-59 % - permn 1 3amady u MeHee.

KonTposbnas padora Ne 14
[MNPAMUJIA
Bapuanrt 1

1. CropoHa OCHOBaHUS MPABUIILHOM YETHIPEXYrOJIbHON MUPaMHIbI paBHA 4 cM, a anode-
Ma 00pa3yer ¢ II0CKOCThI0 ocHOBaHuA yroa 60°. Haiigure:

a) BBICOTY IIUPaAMHU/IbI;

0) OOKOBYIO TIOBEPXHOCTh TTUPAMUJIBI.

2. OcHOBaHME MHPaMUIbl — IPABUIBHBINA TPEYroJbHUK. /IBe OOKOBBIE I'paHU THPAMUJIBI
NEePICHIUKYIISPHBI TNIOCKOCTH OCHOBAHMsI, a TPEThs — HAKJIOHEHA K Hel 1oj yriioM o. Beicora
nupamuisl paBaa H. Haiiaute noiHyo moBepXHOCTh MUPAMUIBL.

3. bokoBbIe pebpa TpeyroipHON MUPaMU/Ibl B3aUMHO NEPICHAMKYIISIPHBI U PaBHBL. boko-
Basi IOBEPXHOCTb MUpaMu/Ibl paBHa S. HaliauTe miomaap OCHOBaHHS ITPAMHU/IBL.

Bapuanr 2

1. BeicoTa npaBHILHOI YeThIPEXYTroabHOU MUpaMuibl paBHa 4 cM, a ee anodema oOpasy-
eT ¢ BbicoTOM yroa 45°. Haliure:

a) IUIOIIAJb OCHOBAHUS MMHPAMUJIbI,

0) 60KOBYIO TOBEPXHOCTH TUPAMUJIBI.

2. OcHOBaHME MUPAMUIbl — MPABUIBHBIA TPEYrOJIbHUK CO CTOPOHOH a. JIBe OOKOBbIE
TpaHy MUPAMUIBI TIEPIICHIUKYIISPHBI MJIOCKOCTA OCHOBAHWS, & TPETh — HAKJIOHEHA K HEH TOA
yrioMm o. Haliiure noiaHyo mOBEpXHOCTh MUPAMU/IBL.

3. bokoBbIe pedpa TpeyroapHOW MHUPAMHIbI PaBHBI, a TUIOCKHE YIIIBI MIPH €€ BEepIINHE —
npsiMble. [nomans ocHoBanus nupamuabl paBHa Q. Haiiaure G0KOBYIO MOBEPXHOCTh MUpaMHU-
TTBL.

Kuroun k koHTpOJILHOM padoTe Nel4

3amanue 1 2 3
S=1/4
Bapuant 2v3 h2 cosa + 2sina +1 | "2
1 48 ———0 - ,TOTIa
o2 V3(tga)? sina =3/
*an2

BapuanT 64 h? cosa + 2sina + 1
p2 o (—— | ov3

6av2 | V3(tga)? sina

Kpurtepun oueHuBaHus

OrmeTka S BBICTABIISIETCS TP YCIIOBUM, UTO CTyIeHT BbIoHII 91-100% - permin Bce TpH 3a1a4uM .

OrmeTka4 BbICTABIISIETCS TP YCIIOBUH, YTO CTY/IEHT BBITTONHIUT /6-90% - perin Tpu 3a/1aum, HO B TIEPBOH
3aJjaue MPaBUIHHO BBITIOJIHUI WM TYHKT A WK TyHKT b.

Ormetka 3 BBICTABIISAETCS IIPH YCIIOBHH, YTO CTYJEHT BbIomHm 60-75% - permat 2 u3 3 3a7ad.

OrMeTKa 2 BBICTABIBSISTCS ITPY YCIIOBHH, UTO CTYICHT BhIonHMI MeHee 0-59 % - pervn 1 3amady u MeHee.

52



Tema 13. Tesa Bpamenus.
Konrtpoabnas padora Ne 15
TEJIA BPAILIEHUA

Bapuant 1

1. Paguyc mapa pasen 17 cm. Haligute miomaab cedyeHus 11apa, YAAJIEHHOTO OT €ro
LeHTpa Ha 15 cM.

2. lmametp ocnoBanus muinuHapa paseH 10 cm. Ha pacctosHum 3 ¢M OT ocu HIMIMHIpPA
MIPOBEJICHO CEUYECHUE, TapaslieIbHOE OCH U uMeroniee popmy KBajpara.

Haiinure: a) muiomaas JaHHOTO CEYCHUS,

0) IJI0IIIa/Ib OCEBOTO CEUCHUSI.

3. Beicora xonyca paBaa H u cocTtaBnsier ¢ oOpasyromeii kKoHyca yroi o. Haiiaure:

a) IUIOIAab CCUCHHMS, IPOBEICHHOIO Yepe3 CEPEIHHY BBICOTHI KOHYCA MapalieIbHO
TJIOCKOCTH OCHOBAHHS;

0) mIomaas ceyeHusi, MPOBEJECHHOIO Yepe3 JiBe 00pa3yrolliue, Yyrojl MEXAY KOTOPbIMU
paBeH [3.

Bapuanr 2

1. Paguyc cdhepst paBen 15 cm. Haitnure ayiMHy OKpY>KHOCTH CEYEHHS, YIAIEHHOTO OT
reHTpa chepsl Ha 12 M.

2. Pannyc ocHOBaHUS LMWJIMHIIPA, OCEBOE CEUEHUE KOTOPOTo — KBajapat, paseH 10 cm. Ha
paccTostHAM 8 CM OT OCH IMIIMH/Ipa MPOBEICHO CEYCHNUE, MapauienbHoe ocu. Haiinure:

a) MJIOIIA/Ib OCEBOTO CEYCHHS;

0) TUI0IIAh TAHHOTO CEYCHUSI.

3. Xopaa ocHOBaHMs KOHyca paBHA & W BHUJHA M3 IEHTPAa OCHOBAHHS TOJ YIJIOM (.
Haitgure:

a) TIoIaab CEUCHHMS, IPOBEICHHOTO Yepe3 CEPEIHNHY BBHICOTHI KOHYCA MapalieIbHO
TJIOCKOCTH OCHOBAHWS;

0) momaas CeUYeHus, MPOBECHHOTO Yepe3 JaHHYI0 XOpy U BepIIMHY KOHYca, eciiu 00-
pasyrorasi, IpoXosIias yepe3 KOHell XOpAbl, COCTaBISIeT ¢ XOpa0it yro:i f.

Kurouu k koHTpOJILHOM padoTe Ne 15

3amanue 1 2 3
BAPIAT | 647 | 6aea;80en? | 0.25mh%tg%p
Bapuant 400 cm?; )

2 187 240 e a?tg p/4

Kpurtepun oueHuBaHus

OtmMerka 5 BBICTaRIISETCS ITPU YCIIOBUH, UTO CTyIeHT BRIONHIIT 91-100% - perv Bee Tpu 3a/1ad .

OtmMerka 4 BBICTARIISCTCS ITPH YCIIOBHH, YTO CTYJICHT BEIOMHIT 76-90% - pervt TpH 3871249, HO B OJTHOM
3aj1aue JOMyIeHa ONMOKa.

Otmerka 3 BBICTaBIBIETCS TIPH YCIIOBHH, ITO CTY/ICHT BBIONHIT 60-75% - permt 2 w3 3 3aiad.

OtMerka 2 BBICTARIIACTCS ITPH YCIIOBHH, UTO CTYIeHT BhIIOHIT MeHee 0-59 % - pertvt 1 3amavy n MeHee.
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Tema 14. O0BEMBI MHOTOTPAHHUKOB.
KontpoabHasi padora Ne 16
OBBbEMbI MHOI'OT'PAHHHUKOB

Bapuant 1

1. OcHoBanue npsAMoil IpU3MBI — NPSMOYTOJIbHBIA TPEYIOJbHUK C KaTeTaMu 3 U 4 cM.
JlnaroHanb OOKOBOW TpaHH, CoaepiKalllei TMIOTEHY3y TpeyrojbHuKa, paBHa 13 cm. Haiigure
00bEM IPU3MBI.

2. Anoema npaBUILHONM YETHIPEXYTOJIbHON MUpaMubl paBHa L u oOpa3yer ¢ MmiIocKo-
CTBhIO OCHOBaHUS MUpaMUBI yroi o. Haliagure 00beM mupaMuib.

3. OcHOBaHUWE MUpPaMUJIBI — MPSIMOYTOIBHUK C YIIIOM MeX1y auaroHamsimu 120°. Bee 6o-
KOBBIE peOpa mUpaMuibl PaBHbBI 32 cM ¥ HAKJIOHEHBI K IUIOCKOCTH OCHOBAHHS 110 yriaom 45°.
Haiinure 06beM mupaMuIbl.

Bapuanr 2

1. OcHoBanue npsAMON NpU3Mbl — paBHOOEAPEHHBII TPEyrojJbHUK, B KOTOPOM OOKOBast
CTOpOHA paBHa 5 CM, a BBICOTA, MPOBEJICHHAsI K OCHOBAHUIO, - 4 cM. /lnaronans GOKOBOH rpaHu,
cojiepKalleil OcCHOBaHHe TpeyrojbHUKa, paBHa 10 cM. Halinure o0beM npu3Msl.

2. BokoBoe pedpo MpaBWIIbHOW YETHIPEXYTONBHON MUPaMUAbl PaBHO L M HaKIOHEHO K
IUIOCKOCTH OCHOBAHUS MUPaMUbI 0] yrioM o. Haliaure o0beM nupamusl.

3. OcHoBaHme MUpaMuabl — poMO ¢ OOJBIION AUaroHanblo 12 cM U ocTpbiM yriiom 60°.
Bce nByrpanHble yribl py OCHOBaHUM MHMpamubl paBHbl 45°. Haiinure o0beM mupamubl.

Kiroun k koHTpOJILHOM padoTe Nel6

3amanue 1 2 3
Bap]I/-IaHT 07153 4.3 L%;(;fjasina W3
Bapgl aut 3\?3 3v3cos?asinaL%/4 | 432

Kpurepumn onennBanus

Otmerka 5 BBICTARIISCTCS PU YCIIOBUH, UTO CTyIeHT BeoHIIT 91-100% - perv Bee Tpu 3a1avm .

OrmeTka 4 BBICTABIBIETCS TTPH YCIIOBUH, YTO CTYICHT BBITONHIUT /6-90% - per Tpr 3a/1a4m, HO B TIEpPBOM
3a/1a4e MPAaBUIIbHO BBIMTOIHUII WU ITYHKT A WU ITYHKT b.

Otmerka 3 BBICTaBIBIETCS TIPH YCIIOBHH, UTO CTY/IeHT BBIONMHIT 60-75% - permmt 2 u3 3 3aad.

OtMerKa 2 BBICTARIIACTCS ITPH YCIIOBHH, UTO CTYIeHT BhIIoHIT MeHee 0-59 % - pervt 1 3amavy n MeHee.
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Tema 16. O0BEMBI M1 MOBEPXHOCTH TeJI BpALlleHUsI.
KonTpouabnas padora Ne 17
OBBEMbBI U ITOBEPXHOCTU TEJI BPAILIEHUA

Bapuant 1

1. Ha paccTostiu 4 M OT LEHTpa Iapa IPOBEICHO CEUCHIE, IHAMETP KOTOPOro paseH 4v5 cu.
HaiinuTe miomnaas moBepXHOCTH U 00bEM Iapa.

2. XopJa HIKHET0 OCHOBAaHUS IIWJIMH/pPA PaBHA a M BHJHA U3 IIEHTPA TOr0 OCHOBAHMUS IOJ] yT-
aoM o. Haliaure 00beM HMIIMHIPA, €CIIM OTPE30K, COSAUHSIOMUI IIEHTP BEPXHET0 OCHOBAHMS C
OJTHUM M3 KOHIIOB JAaHHOW XOP/Ibl, 00pa3yeT ¢ IIIOCKOCTHI0 OCHOBAHHUS yroul 3.

3. [IpAMOYTONBHBII TPEYTONBHUK C KATETOM 3 CM U IPOTHBOJIEXKAIUM eMy yriioMm 30° Bparaert-
sl BOKPYT JaHHOTO KaTera. Haliiure monHyo MOBEpXHOCTH Tela BpaIlleHHS.

BapuanT 2

1. JluameTp ceueHus mapa, yIaleHHOTO OT LeHTpa mapa Ha V5 oM, pasen 4 cm. Haiimure mo-
1ab TOBEPXHOCTH M 00BEM IIIapa.

2. Xopla HIYKHETO OCHOBAaHUS IMJIMHJpPA PaBHA a M BUJIHA U3 LIEHTPa TOr0 OCHOBAHHS O] yT-
noM o. Haiinute OOKOBYIO OBEPXHOCTh IMJIMHIPA, €CIH OTPE30K, COSAMHSIONINNA [IEHTP BEpX-
HET0 OCHOBAHUS C CEPEAMHON XOP/Ibl, 00pa3yeT ¢ MIIOCKOCTHI0 OCHOBaHUS yrod f3.

3. IIpsIMOYTOJIBHBII TPEYTONBHUK ¢ KaTeToM 2V3 CM U MpHIIeKAIM K HeMy yrioM 60° Bpara-
eTcsl BOKPYT BTOporo karera. Haiinnte o0beM Tena BpalieHus.

Kuroun k koHTpOJILHOM padoTe Nel7

3amanue 1 2 3
Bapfa“ 144;288 natgP/8sin(a/p) 27n+18V3n
Bapuant " 3

P | 36n36n | mhsin g y/a® + 4b% cos? @ 24n

Kpurtepun oueHuBanus

OrmeTka S BbICTABIISIETCS ITPH YCIIOBUM, UTO CTY/IeHT BbIoHMI 91-100% - pern Bce TpH 3a/1auM .

OrmeTka 4 BbICTABIISIETCS TP YCIIOBUH, YTO CTYIEHT BBITOMHIIT /6-90% - perin Tpy 3a/1aum, HO B IEPBOH
3aJjaue MpaBUIbHO OTBETUII Ha OJJHY YacTh BOIIPOCA.

Ormetka 3 BBICTABIISAETCS TIPH YCIIOBHH, YTO CTYJEHT BbIomHmI 60-75% - perman 2 u3 3 3a7ad.

OtmeTka 2 BBICTABIBIETCS TP YCIIOBUM, UTO CTY/IEHT BbIoHMI MeHee 0-59 % - pertmn 1 3a1auy v MeHee.

55



q)OHIl OLHECHOYHBIX CPEACTB MJIfl TEKYLICI0 KOHTPOJA YCIICBAEMOCTH
o pucuuruiie «MaTtemaTuka
Tema 16. Ilpou3BogHasi 4 €€ reoMeTPUYECKHUI CMBICJI.
Konrtpoabnas padora Ne 18
Bapuanr 1
1. HaiiguTte npou3BOIHYIO PYHKIIHH:

1 x
2) 3x2 - poct 2) (2;+7)6; 3) ex-cosx;, 4) .

sin x

N

Haiizure 3Hauenue npon3BoaHoit Gpynxiun f(x) = 1 — 6 3v/x B Touke X, = 8.
3. 3Banummurte ypaBHEHHE KacaTtebHOH K rpaduxy dhyukiwn f(x) = sinx — 3x + 2 B Touke
Xo=0.

4. Haiigute 3HAYCHUS X, IPU KOTOPBIX 3HAYCHHUS MPOU3BOHON pyHknu f(x) =
x+1

2

x=+3

5. Haiiaure Touku rpaduka yakmun f(x) = x3 — 3 x2 , B KOTOPBIX KacaTeibHas K
HEMy napajuielibHa ocu abciucc.

6. Haiinure npomsBoanyto Gpyakuuun F(x) = logs(sinx) .

IIOJIOKUTCJIIBHBI.

Bapuant 2

1. Haiigure NPOU3BO/IHYIO byHKIMH: N
1) 2x3— _; 2) (4—3x)% 3)er-sinx; 4) 3 .
x2 cosx
2. Haiigure 3HaYeHne mpou3BoAHOM QyHkimu f(x) = 2 — = B TOUKE X, = 1.
x 4

3. Bamummure ypaBHEHHE KacaTelbHOM K rpaduky ¢pyukimu f(x) = 4 x — sinx + 1 B Tou-
Ke Xo = 0.
4. Haiinute 3HaYCHHS X, IPH KOTOPBIX 3HAYEHHS MPOM3BOAHON pyHKkImu f(x) =

m OTpUIATCIIbHEI.

5. Haiinure Touku rpaduka pynkuuu f(x) = x3 + 3 x2, B KOTOPBIX KacaTelibHasi K HEMY
napaiesibHa OcH abcuucc.
6. Haiigure npoussoaayro ¢pyukiuu F(x) = cos(logz x) .

Kiroun k koHTpOJILHOIM padoTe Nel8

| 3ananue | Bapuant 1 | Bapuanr 2
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6t > 12(7+2)
* = 18(4 — 3z)°
1 €“gin (z) 4 €* cos (z)
e” sin (z) + €" cos () 3% sin () } 3 log (3
2%log(2) 2% cos(x) cos? () cos ()
2 o s 4
3 Y=2-2x Y=3x-1
4 (-3;1) (-00;0) m (2;+00)
5 0:0)u(2;2) 0:0)u(2;2)
6 cosx/(sinxIng) -sin(logzx)(1/(xIn2)
Kpurepun OLlCeHUBAHMS

OrmeTka 5 BbICTABISIETCS TP YCIIOBUM, UTO CTY/IEHT BbInostHWI 91-100% - 19-20 6asios.

Otmerka 4 BBICTARIISCTCS TP YCIIOBUH, UTO CTYIeHT BhIoNHIIT /6-90% - 15-18 6aros.
Otmerka 3 BBICTARIISCTCS TP YCIIOBUH, UTO CTYICHT BhIONHII 60-75% - 12-14 6aros.

OrmeTka 2 BBICTABIISIETCS ITPU YCIIOBUH, UTO CTY/IEHT BhIOHII MeHee 0-59% 11 Gauios u MeHee.

Tema 1/. IlppMeHeHHe NPOU3BOIHOM K MCCJIeI0BAHUIO (PYHKIIUM.
Kounrtpoabnas paGora Ne 19

Bapuanr 1

1.
2.

Bapuant 2

1.
2.

3.

e

Haiinure craimonapubie Touku GpyHkimn f(x) = x3 —2x2 + x + 3.

Haiigure sxctpemyMsbl QyHKIUU:

1) f(x) = x3—-2x24+x+3;2) f(x) = ex-(2x — 3).

Haiinte npoMexyTku Bo3pacTaHusi U yObiBaHus QyHKuuu f(x) = x3 — 2x2 + x +
3.

[Moctpoiite rpaduk dyuxuuu f(x) = x3 — 2x2 + x + 3 Ha orpeske [—1;2].
Haiinurte HaI/I6oan366 U HauMeHblnee 3HadeHuss Gpynknun f(x) = x3 — 2x2 + x +
3 HaoTpe3ke [0; 5] .

Cpenu nmpsIMOYTrOJbHHKOB, CyMMa JUIMH TPEX CTOPOH KOTOpPbIX paBHa 20, HaliauTe
NPSIMOYTOJIbHUK HauOObIIeH MIOIAIH.

1
2
x(t) = = —3t> +2¢
MaTepHaJ’[BHafI TOYKa ABWMIKCTCA MPAMOJIMHEHUHO IO 3aKOHY 2
(F,Z[C X — pacCTodaHruEC OT TOUKU OTCUCTA B MCTpax, t— BpEMsA B CCKYHIAX, U3BMCPCH-

HOE ¢ Havasa JBrkeHus ). Haliaure ee ckopocTh B (M/C) B MOMEHT BpeMeHH t = 6 c.

Haiinure cranmonapubie Touku Gyakimun f(x) = x3 — x2 —x + 2 .

Haiiaure sxcTpemymbl QyHKIUU:

D f(x)=x3—x2—x+2 ;2 f(x) = (5—4x)-ex.

Haiininte nHTEpBaBI BO3pacTanust U yobiBanus GyHkuuu f(x) = x3 — x2 — x + 2.
[Toctpoiite rpaduk dyukunu f(x) = x3 — xZ2 — x + 2 Ha otpeske [—1; 2].
Haiigute HanOounbinee n HauMmeHblee 3HadeHust QyHkimu f(x) = x3 — x2 —x + 2
Ha otpeske [—1; %]-

Haiimure poM6 ¢ HanOOMBINEH TIOMABI0, €CITH U3BECTHO, YTO CyMMa JIJTMH €ro Jnua-
ronanei pasaa 10.
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7. MarepuanbHas TOYKa JIBUKETCSA NPSAMOJIMHEHHO o 3aKOHY

_ A4 3
X(I) =1 +61" + 5t+23(rz[e X — paccTosiHHEe OT TOYKH OTCUETa B METpax,
t— Bpems B ceKyHIaX, U3MEPEHHOE C Hayana aBvxkeHus ). Haliqute ee ckopocTh B
(M/c) B MOMeEHT BpeMeHn [ = 3c.
Kiaroum k koHTpOJIbHOM padoTe Nel9

3ananue | Bapuant 1 Bapuant 2
1 1/3; 1 131
2 1)Max =1/3, min=1 2)min=0,5 1)Max =-1/3, min=1 2)max=0,25
3 1(-0;1/3) m (1;+0) | (1/3;1) M-00;-1/3) m (1;+00)  [(-1/3;1)
4
5 Hau6 npu x=3/2 y=27.8  nHaum nipu x=0 u X=-1 y=3 Hau6 rpy x=-1.3 y=2.5 Hanm npu x=1 1 x=-1 y=1
6 5 u 10 npsiMoyronbHUK a=5*\/’2 /2 kBagpat
7 60 59
Kpurepun OLlCHUBAHMS

OrmeTka 5 BbICTABISIETCS TP YCIIOBUM, UTO CTYIEHT BbIoitHWI 91-100% - 19-20 6asios.
Otmerka 4 BBICTARIISCTCS TP YCIIOBUH, UTO CTYIeHT BhIoNHIT /6-90% - 15-18 6arios.

Otmerka 3 BBICTARIISCTCS TP YCIIOBUH, UTO CTYIEHT BhIONHIIT 60-75% - 12-14 6aros.

OrmeTka 2 BbICTABIISIETCS TP YCIIOBUM, UTO CTY/IEHT BbIoHMI MeHee 0-59% 11 GamioB 1 MeHee.
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DoH/T OLIEHOYHBIX CPEICTB ISl TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH
0 JMCUHUILUINHE «MaTemMaTuka
Tema 18. UuTerpad.
Bonpocsl 1151 cobecenoBanns
KonTpoJubnas padora Ne 20
Bapmuanr 1
1. Jlokaxwure, uto QyHKIms F(x) = 3x + sinx — e?*  sBIseTcs MepBOOOPA3HOI
¢Gyukuun f(x) = 3 + cosx — 2 e2* Ha BCel YUCIOBOM MPSIMONA.
2. Haiinure nepsoobpasnyio F gpyskmmu f(x) = 2+/x, rpaduk KOTOpoi IpOXOmHT ue-

0; _
pe3 Touky A ( 8) .

3. Breruucnure miomanas GUrypsl , n300paxkxEHHON Ha PUCYHKE

Yh y=x"-2x+2

)

1_.._

4. Haitgure miomans GUrypsl, orpaHu4eHHON npsiMoi y = 1 — 2xu rpagukoM QyHK-
1 y = x2 — 5x — 3.
5. Breruucnure:

(" +2X)dX ;  4) [cos xdx.

e L
O s A

4 0
1) j 2x%dx;  2) '[(3x2 —4x+2)dx;  3)
1 -1

w =

6. Beruncianre 00bEM Tena, 00pa30BaHHOTO BpaleHHEeM (UTYpbl, OTPaHUYEHHON JIMHUS -
Mu Y= \x, Xx=4, Xx=9, y=2.
Bapmuanr 2
1. Hoxaxwure, uro ¢pyHkims F(x) = e3* + cos x + x sBiseTcs mepBooOpa3HOit
Gyuxuuu f(x) = 3 e3* — sinx + 1 Ha Bcell YUCTOBOM MPSIMOHA.

2. Haiinure nepBoobpasuyo F dyukuuu f(x) = —33/x, rpaduk koTopoit mpoxoaut
uepe3 Touky A (0; ).
1
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3. Beoruucnure miomanas GUrypsl, 1300paxkEHHON Ha PUCYHKE.
YA

2
=—x+6x-5
il Y X 2

3«L—

T e
X
5

(=]
—
o
w
g

4. Haiigure miomaas GUTYpsl, OTpaHUYEHHON NpsiMoi Y = 3 — 2x u rpadukoM (QyHK-
i y = x2 + 3x — 3.

5. Beruncnure:

2 T
3 2

1)_[x2dx; 2) j(x2+4x—1)dx; 3) J'(3x3—2x)dx; 4) jsin XX |

3 3
6. Berauciure 00bEM Tena, 00pa3oBaHHOTO BpallieHueM (QUTrypbl, OTpaHUYEHHON JTHHHUS-

Mu Y= Vx, x=1, x=9, y=1.

Kioun Kk KoHTpoIbHOI padoTe Ne 20

3anaHue 1 2 3 4 5 6

4 7 5 2V3-42

Bapmant 1 ABTT Flx)=—xvJx+— 4/3 20— 3
3 8 6

2V3-22

B 2 053 1173 ! ’
apHaHT SIBIL. —— — -
p PRl 576

3a BrInosHEHUE 3amanns 5 Beictasiagercs 0-4 Gana
Kpurepun OLlCHUBAHMS

OtmeTKa 5 BBICTARIISAETCS TIPH YCIIOBUH, YTO CTy/eHT BhmomHmwT 91-100% n Habpain 9 Gawios.
Otmerka 4 BBICTARIISCTCS TIPH YCIIOBUH, YTO CTYZIEHT BoIIoNHIT 7/6-90% u Habpan/-8 G6aios.
OrmeTka 3 BBICTABIISIETCSI [PU YCIIOBUH, YTO CTYACHT BbIoiHWT 60-75% 1 HaOpan 5-6 Garwios.
OrmeTka 2 BBICTARIIACTCS IPH YCIIOBUM, UTO CTY/IEHT BbINosHm MeHee 0-59 % u nabpan 0-4 6aria.
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q)OHIl OLHECHOYHBIX CPEACTB 1JIfl TEKYIIEr0o KOHTPOJIsA yCII€EBAEMOCTH

IH)ﬂHCHHHHHHC«BAaTeMaTHKa»

Tema 19. KomOunaropuxka.

KontpoJabHnas padora Ne 21

Bapuanr 1
1. Haijty 3sHaueHHE BRIPaXKCHHE:
1) ; 2) A3 + C 2.
P10

2. CxonpKuMH criocobamu MOkHO BeIOpaTh npezacenarens JKCK u ero 3amecturens u3

20 untenoB u3 20 wienos JKCK?

3. 3amucars pasnoxenue ounoma (a — 2)°.

&

Pemnts oTHOCHTENBHO M ypaBHenue C3

s =8(m+4).

5. U3 1péx mocnemnoBaTeNbHBIX OYKB W NMPUCOCTUHEHHOTO K HHUM YETHIPEX3HAYHOTO
Yrclia COCTABISAIOT KOJI. BykBbl 0€3 MOBTOpeHUs BBIOUPAIOT U3 Habopa: o, 6, 2, 0, Jic,
3. Yucno 3ammceiBaoT ¢ nomomibio mudp 1,2,3,4,5 (mudper B Koxe MOTYT MOBTO-
paThesi). CKONBKO Pa3iMyHBIX KOAOB, YIOBJIECTBOPSIONIMX JAHHOMY YCIOBHIO, MOX-

HO COCTaBUTH?

Bapuant 2
1. Hamp 3HauCHUE BBIPAKCHHE:
1) 2)C 3 — A2

100
2. CkonpKkuUMH croco0amMu U3 Basbl ¢ 8 pa3sNTUYHBIMH KOH(ETaMH MOXKHO B3ATh 3
KOH(eThI?
3. 3anmcars pasnoxenue ouHoma (3 — x)°.
4. Pemnre oTHOCHTENBHO M ypaBHeHUE A3, _ 5 = 24 (m — 4).
5. U3 4eThIpéx mocienoBaTebHbIX OYKB U TPUCOSAMHEHHOTO K HUM TPEX3HAYHOTO

YlClla COCTABIAIOT MHUQpP. ByKkBbI (C BO3MOKHBIM MOBTOPEHUEM) BBIOMPAIOT U3 Habopa:
a, e, u, 0, y. Uncio 3anuchIBalOT pa3HbIMU IIM(pamMu, BEIOUpaeMbIMHU U3 LUD
1,2,3,4,5,6,7. CKONBKO pa3IMUHbBIX MIUA(POB, YIOBIETBOPSIONINX IAHHOMY YCJIOBHIO,

MO>KHO COCTaBUTH?

Kioun k KoHTpOJILHOM padoTe Ne21

3aganue | Bapuant 1 Bapuanr 2

1 1)132 2)141 1)1/720 2)26

2 380 336

3 5 1965 + 60a% — 160a° + 24002 — 1920 + 64 | X° + 5x**3 + 10x3*32 + 10x?*3% +5x*34 + 35
4 9 12

5 625 131250

Kpurepuu

OIlCHUBAHUA

OrMeTka 5 BBICTaBISACTCS IPH YCIIOBHH, UTO CTY/eHT BhmonHm 91-100% n Habpai 5 6asnios.
OrmeTka 4 BHICTARIISICTCS IPH YCIIOBUM, YTO CTYICHT BbINONHI 76-90% 1 HaOpan 4 Gana.
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Ormerka 3 BBICTARIISCTCS TIPH YCIIOBUH, YTO CTYIeHT BhIIOMHIWT 60-75% 1 Habpar 3 Gasnia.
OtmeTKa 2 BBICTABIBSIETCSI TIPH YCITOBUM, YTO CTYIeHT BimonHm MeHee 0-59 % n nabpan 0-2 6asmia.

q)OHI[ OLHECHOYHbBIX CPEACTB MJIfl TEKYIHICI0 KOHTPOJISI yCII€BAEMOCTH
10 JUCLHMITIIIMHE «MaremaTuka

Tema 20. DjieMeHTHI TEOPUH BEPOSITHOCTEH.
KontpoabHnasi padora Ne 22
BapuanTt 1

1. B smuke HaxoxasTcs 4 Oenbix U 8 u€pHBIX mapoB. Hayraa BBIHUMAalOT OJUH U3 HHX.
HaiiTu BeposSTHOCTH TOT0, UTO BHIHYT YEPHBIN 11ap.

2. BeposTHOCTH BBHIUIPHIIIA IO OAHOMY OMIIETY XyJI0KECTBEHHOM ToTepen papHa 8 * 10 .
Haiiti BeposATHOCTH TOTO, YTO OJAMH MPUOOPETEHHBIN OWJIET STOM JoTeper OKaKkeTcs: O6e3 BbI-
UTpBIILIA.

3. B cepuu ucnpitanuii ¢ mogdpacsiBaHueM THYTOM MOHETBI 0Ka3ajioch, 4TO 9 pa3 BbInala
pemika u 12 pa3 — opén. Hailtu oTHOCUTEIBHYIO YaCTOTY MOSIBJICHUSI OpJia B JaHHOW CEpUU HC-
IIBITAHWUM.

4. BporieHbl Ba UIpajbHBIX KyOMKa — KpacHbIM U 3enéHblil. HaiiTu BeposTHOCTH TOTO,
YTO HAa KPACHOM BBIIAJIO YUCIIO 5, a Ha 3€JIEHOM — HEUETHOE YHCIIO.

5. Hayrag HasbiBaeTcs 0JJTHO U3 MEPBBIX BOCBMH HaTypallbHbIX 4yHcell. PaccmarpuBatorcs
cOOBITHS: A — Ha3BaH JIeNUTENb yncia 8, B — Ha3BaHO 4ucno, kpatHOe unciy 4. YCTaHOBUTD, B
4yéM cocToAT coObiTud A + B u AB.

6. B kopoOke HaxomsaTcs 6 cuHux M 5 3enéHbix Mmsdeil. Hayraa BeiHUMaroT 3 msya.
Haiinure BeposiTHOCTh COOBITHS:

1) Bce BBIHYTBIC MsIYH 3€NEHBIC;

2) XOTs ObI OUH MSTY 3eJIEHBIH.

Bapuanr 2

1. B sammxe HaxonsaTcs 6 4€pHBIX M 9 KpacHbIX IapoB. Hayrag BBIHMMalOT OMH U3 HUX.
Haiiti BEpOATHOCTB TOT0, YTO BBIHYT KPACHBIH IIap.
2. BeposATHOCTh KYNMTh OpaKoBaHHbIN coTOBBIH Tenedon pasna 7 - 10 . Haiitu
BEPOATHOCTb MOKYIIKH HE OpakoBaHHOTO TenedoHa 3TON MoAeNH (IpU MOKYIKE OHO-
IO anrnapara).
3. B cepuu ucneitanuii ¢ nogdopaceiBaHUEM KHOIIKHM OHA yrajia Ha ocTpué 42 pasa u
miammMs 66 pa3. HaliTu OTHOCHTENBHYIO YaCTOTY Ma€HUS KHOIIKHU IIJIallIMs B TaHHOU
CEpUU UCTBITAHUH.

4. Bpoiens! 1Ba urpanbHbIX KyOuka — Oenblii 1 4€pHbIid. HaiiTu BeposTHOCTH TOTO,
9YTOHA O0€JIOM KyOHMKe BBIITAJIO YUCIIO, KpaTHOE 3, a Ha YEPHOM — YHUCIIO 6.
5. Hayran HaspiBaeTCs OJHO U3 IIEPBBIX [JEBATH HATYPAIBHBIX YHCEIL.

PaccmaTpuBaroT- ¢ coObITHs: A — Ha3BaHO 4HCIO, KpaTHoe uucny 3, B — Ha3Ban
IEIATEND Ynciia 6. YCTaHOBUTE, B UéM COCTOAT coObITHA A + B 1 AB.
6. B xopobOkxe HaxozmsTcs 4 kE€nThIXx W 6 KpacHbIX Msued. Hayraa BeiHMMaOT 3
Msiya. Hailiure BeposSTHOCTb COOBITHS:
1) Bce BBIHYTBIC MSYH JKENTHIC;
2) XOTs ObI OIUH MSIY KPACHBIH.
Kiroun k KOHTpOJIbHOM padoTe Ne22
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3anaHue BapuanT 1 Bapuanr 2

1 0,66 0,99

2 0,9995 0,9993

3 417 11/18

4 1/3 1/18

5

6 2/33 29/33 130 2930
Tema 21. Crarucruka.
Kontpoabnas padora Ne 23

Bapmuanr 1

1. Nmeetcs Habop citydailHO HA3BaHHBIX TPEX3HAUHBIX YUCEI:
205, 329, 456, 758, 664, 927, 730, 115.
CocraBuTh TabaMIly pacnpeneneHus mo yacroraM M 3HaueHuil cilydyailHOM BeIMYMHbI
Y — uudp, Bcrpedarommxcs B Habope. HaiiTh OTHOCHTENBHYIO 9aCTOTY MCIIOJIb30BAHHS
B Habope 1udpsI 8.
2. TlocTpOUTH MOJIUTOH YacTOT 3HAYEHUH CITydaifHOW BETMYMHBI X, pacupeiesieHne KOTo-
PBIX MIPEJICTABICHO B TAOJINIIE:

X -2 -1 0 1 2 3 4

M 2 3 4 6 5 Z 1

3. HaiinuTe pa3smax, Moy, MeiMaHy U cpeiHee BHIOOPKH
-2,0,2,-3,-2,5.
4. Haiinute pasmax, MOy, MEIMaHy U cpeJiHee BEIOOPKH 3HaYeHUH clly4daiiHO# Benuyu-

HBl Z:
Z -3 -1 0 2 4 5 6
M 1 3 5 5 4 1 1

5. Haiinnte aucnepcuio M cpeaHee KBAaApaTUYHOE OTKIOHEHHE OT CPEJHEro JIEMEHTa
BbIOOpKH -4, -1, 0, 2, 3.
Bapuanr 2

1. Nmeercst HabOp ci1y4yaifHO Ha3BaHHBIX YETHIPEX3HAYHBIX
gncen:5421, 6072, 3946, 8307, 4571, 3156, 9824.
CoctaBuTh TaONIUIy pacnpeaeseHus Mo yacTtoTaM M 3Ha4eHUi cilyyaifHOl BenmuunuHbl Z
— uudp, BcTpeyaromuxcst B Habope. HaliTu 0THOCHTENBHYIO YaCTOTY UCIOJIb30BaHUS B
Habope nudps 3.
2. TlocTpouTh MONUTOH YaCTOT 3HAYCHUH CITyJaifHOH BETMYMHBI X, pacrpeieleHne KOTo-
PBIX MPEJICTABICHO B TAOJIHUIIE:

X -3 -1 -2 0 1 2 3 4
M 1 2 4 5 6 3 3 1
3. Haiinure pa3max, Moy, MEIMaHy U CpPeIHEE BHIOOPKH
5,-3,2,-4,2,0.
4. Haiinure pa3Max, MOy, MEIMaHY U CPEIHEE BHIOOPKHU 3HAUYECHUN CITy4alHON BETHYH-
HBI Y.
Y -2 0 1 3 4
M 2 3 5 3 2
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5. Haiinure aucrnepcuio U cpeHee KBaJAPAaTUYHOE OTKJIOHEHHE OT CPEIHEro 3JIeMEHTa
BBIOOpKU -4, -1, 0, 2, 3.

Kiroun k koHTpOJILHOM padoTe Ne23

3ananue BapuanT 1 BapwuanT 2
1 1/24 1/2

2

3 7,-1,-2;0 9:1;2;1/3

4 6;1;1;5/4 7:2;1;23/16
5 0;5 0;5

3a BEINIOIHEHKE 3afaHuii 1, 2 BeicTaBsercs 0-2 Oauia
3a BemmonHenue 3amanns 4 spictaBiagercs 0-4 6amna

Kpurepun OIleHUBAHUS
OtmeTKa 5 BhICTaBIBSIETCS TTPH YCITOBUHM, UTO CTY/IeHT BhITonHrT 91-100% u HaOpat 9-10 6aruios.
Ortmerka 4 BRICTABIBSIETCS TPH YCIIOBUH, YTO CTYICHT BbITONHIIT 76-90% 1 Habpait 7-8 Gayuios.
Ormetka 3 BBICTARIISCTCS TIPH YCIIOBUH, YTO CTY/ICHT BoIonHIT 60-75% u Habpan 5-6 Oaa.
OrMeTka 2 BBICTARIIAETCS IIPH YCIIOBUM, UTO CTY/IeHT BbINoHIWI MeHee 0-59 % n nabpain 0-4 6asia.
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MoH/1 O1IEHOYHBIX CPEICTB /JI5 MPOMEKYTOUHOI aTTecTAlMU
110 UNTOraM OCBOECHHSA AUCIHUIIIHNHDI

1o AucuuIuinHe «MaTtemaTuka»
Tect Nel s npoBenenus nuddepeHIMpoOBaHHOTO 3a4ETa
1 cemectp
3anannel

Buvibepume 6eprviil omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 8 HeoOX00uMOU Kiemoukxe).

Kakas u3 npuBeieHHbIX (HYHKIUH SIBIISIETCS JIMHEWHOI:
Bapuanmer omeemos:

5 y=x"

6. y=Ilgx;

7. y=sinx;

8. y=ax+h.
Otger: 4.

OneHka: JTMXOTOMHYECKas; IPaBUIIbHOE BBIIIOJHEHUE 3a/1aHuUs olleHnBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

3aganue 2

Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOXo0uMOoUl Kiemouke).

BenuunHa y B BeIpaXeHUU Y = a-X + b siBisiercst:
Bapuanmur omeemos:
5. 3aBUCHMOU NEpEeMEHHOI;
6. He3aBHCHMOU IEPEMEHHOI;
7. anIIuKaToM;
8. aprymeHTOM.
Ortger: 1.
OmneHka: AMXOTOMHYECKas; TPaBUIHLHOE BBHITIOJHEHUE 3a/1aHus OlleHnBaeTcs 1 6ammom, a
HenpasuibHOE — 0 OayIoB.

3ananue 3
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

Bennuuna X B BeIpakeHuu Y = a-X + b sBisiercs:
Bapuanmer omeemos:

5. 3aBHCHMOI MepeMEHHOM;

6. anmIuKaToii;
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7. HE3aBHCHUMOU MEPEMEHHOM;

8. (dynkmmei.
Ortger: 3.
OreHKa: AMXOTOMHYECKAs; TPABUIBLHOE BBITIOJHEHUE 3a/IaHMsI OlleHuBaeTcs 1 O6amiom, a
HenpaswibHOE — 0 OayIoB.

3aganue 4
Buvibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00uMOU Kiemoukxe).

Benuuunet a u b B BeipaskeHuu Y = a-X + b sBusirotes:

Bapuanmuvl omeemos:
5. IOJIOKHUTCIHLHBIMU,
6. OTpHULATEIbHBIMHU;
7. paBHBIMH CAUHHLAM;
8. moObIMu.

Ortser: 4.

OreHKa: TMXOTOMHUYECKAsl; MPAaBUIILHOE BBIMIOJIHCHUE 33/JaHus OlleHuBaeTcst 1 0aom, a

HerpasmibHoe — 0 0ayUIoB.

3aganue 5
Buvibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00UMOoll Kiemouke).

OyHKIWs Y = a* sIBIIsSETCS
Bapuanmur omeemos:
5. moka3zaTeNnbHOMT;
6. JmorapupmMHUECcKOi;
7. TPUTOHOMETPHUYECKOU;
8. cremneHHOI.
Ortser: 1.
OreHKa: IMXOTOMHYECKAsT; TPABUILHOE BBITIOJHEHUE 3aIaHus OlleHnBaeTcs 1 6aiom, a
HenpaBuibHOE — () 0aIIIOB.

3ananme 6
Buvibepume eepnviii omeem u 066edume KpysHcKkom e2o Homep (KIuKHume Kypcopom, nocmagvme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Oynukiust Y = X" IBIsIeTCSL:
Bapuanmul omeemoag:
5. norapu(pMUUEcKoii;
6. TPUTOHOMETPHUYECKOI,
7. TIOKa3aTelIbHOI;
8. cTemeHHOI.
Ortser: 4.
OreHKa: TUXOTOMHYECKAs; MPaBIIILHOE BBIMTOJIHEHHE 3aJaHHs OlleHUBaeTcs 1 6amiom, a
HenpaBuibHOE — () OaIoB.

3aganue 7
Buvibepume sepnubiii omeem u 068edume KpysHcKkom e2o Homep (KIuKHume Kypcopom, nocmagome

Kpecmuk 6 HeoOX00UMOU Kiemouyke).
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Oyukims Y = 10g a X gBIsSETCS:
Bapuanmul omeemos:
5. norapupMuYecKoii;
6. TPUrOHOMETPUYECKOIA,
7. TIIOKa3aTelIbHOM;
8. cTerneHHOM.
Otser: 1.
OreHKa: JMXOTOMHYECKAs; TPABHIILHOE BHITIOJHEHUE 3a/1aHUs OllcHuBaeTcs 1 6amiom, a
HenpaBuwibHOE — () 0aIoB.

3aganue 8
Buvibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Benunuuna a B Beipaxkenuu 10g a X siBiisieTcs:
Bapuanmuor omeemos:
5. MOJ0XKHUTEJIHLHOH U OTINYHOM OT 1;
6. paBHOH -1;
7. pasHoii 0;
8. m00oii.
OTser: 1.
OrneHKa: TMXOTOMHYECKAs; TPaBUILHOE BHITTOTHEHHUE 3aaHus olleHuBaeTcs 1 6atom, a
HenpasuibHOE — () OaJIIoB.

3aganue 9

Buibepume sephulii omeem u 066edume Kpys#ckom e20 Homep (KIuKHume Kypcopom, nOCmasbme
KpecmuK 6 HeoOX00UMOoll KiemoukKe).

BennuuHa a B BeIpaXeHHH Y = @ sIBIISI€TCS:
Bapuanmuor omseemos:
5. NONOXHUTEIBLHOM;
6. paBHOM -1,
7. paBHoii O;
8. mo0oii.
Ortser: 1.
OrneHka: AMXOTOMUYECKas; TIPAaBUIILHOE BHITIOJHEHHUE 3a/IaHUs OIICHUBaeTcs 1 Oammom, a
HernpaBuibHOE — () OalIoB.

3aganue 10
Buibepume sepuwiii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Vkaxure rpaduk GpyHkipm y=2*.
Bapuanmul omeemoa:

Ortser: 3.



OreHKa: TMXOTOMHYECKAsT; TPaBUILHOE BHIMOJTHEHUE 3a/IaHUs OlleHuBaeTcs 1 6amioMm, a
HernpaBuiibHOE — () 6aJI0B.

Saganue 11
Buvibepume sepnuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOlUl KiemouykKe).

VYxkaxwure rpaduk GpyHkuuu y= (%)X
Bapuanmul omeemos:

1.
Otser: 4.
OneHka: JUX0TOMHYECKas; IPaBUIbHOE BBIIIOJIHEHUE 3a/laHus olleHuBaetcs 1 6amiom, a
HenpasuibHOE — 0 OasIoB.
3ananue 12

Buvibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00uMOoUl Kiemoukxe).

VYxaxute rpaduk pyHkimu y=logoX.
Bapuanmul omseemos:

Ortser: 1.
OrneHka: TMXOTOMUYECKas; MPAaBUIHLHOE BHIMIOTHCHHE 3aJaHus OlleHuBaeTcs 1 Gauiom, a
HernpaBuibHOE — () OaNIoB.

3aganue 13
Buibepume sepuwiii omeem u 066edume Kpy#sCKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

Vkaxure rpadpux GpyHkuun ¥ 'Og%x.

Bapuaﬂmbz omeemaoes.




Ortger: 2.
OueHka: TUXOTOMHUYECKasl; MPAaBUIILHOE BHIMOJIHEHUE 33aJaHUs OolleHuBaeTcst 1 6amom, a
HenpaswibHOE — 0 OayIoB.

3aganue 14
Buvibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMOU Kiemoukxe).

JonummTe npaByro 4acth GopMyIsl a* - @ = , e a>0, x u'y — nmo0bie
JeWCTBUTEIILHBIC YHCIA.
Bapuanmul omeemoas:

1. a&+d;

2. a Y

3. a™Y;

4, He 3HAIO.
Ortser: 3.

OneHka: JUXOTOMHYECKas; IPaBUIIbHOE BBIIIOJHEHUE 3a/1aHus olleHnBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

3aganme 15

Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 68 HeoOXo0uMOoUl Kiemoukxe).

Jonummre npaByro 4actb GopMyiibl a* : @@ = , e a>0, x u 'y — nrobsle
NeCTBUTENIbHBIE YHCIIA.
Bapuanmul omeemoas:

5. a-a;

6. a7

7. a7,

8. He 3HaIO.
Ortser: 3.

Onenka: AMXOTOMUYECKas; MPAaBUIIbHOE BHIMOJIHEHHE 3aJaHus olleHuBaeTcs 1 Oamiom, a
HenpaBuibHOE — () OasIoB.

3aganue 16
Buvibepume sepnviii omeem u 0066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, noCmagvme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

JlonuimTe npaByro 4acth GopMyIbl (a°) = , 20e a>0, x u'y — moOple
NeMCTBUTENbHBIE YHCIIA.
Bapuanmul omeemoas:

5. -,

6. a7,

7. Y,

8. He 3HaIO.
OrtBeT: 2.

OrleHKa: TMXOTOMUYECKasi; MPABUIBHOE BBIMIOJHEHHE 3a/1aHusl OlleHMBaeTcs 1 GamioM, a
HenpaBuwibHOE — () 0aIoB.

3apanue 17
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Buibepume seprulii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, noCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouke).

JonummmTe rpaByro 4acTb GOpMyisl (ab)* = , 20e a>(0, b>0, x — moboe
JIEUCTBUTEIBLHOE YUCIIO.
Bapuanmur omeemos:

5. a"+Db%

6. a - Db%

7. (a+Db),;

8. He 3Ha.
Ortger: 2.
OreHKa: TMXOTOMHYECKAs; TPABHIILHOE BHITIOJHEHUE 3a/1aHUs OllcHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 0aIoB.

3aganue 18
Buibepume 6eprviil omeem u 066e0ume Kpys#ckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 8 HeoOX00uUMOU Kiemouke).

BcraBpTe mponymennsie cioBa: [lokazarenbHoil (pyHKIMeH Ha3biBaeTCs (YYHKIMS BUIA
, T a — 3a1aHHoe uucno, a>0, a# 1.
Bapuanmuer omeemos:

5. y=a¥

6. y=x"

7. y=logax

8. y=kx+b
Otser: 1.

OrneHka: TMXOTOMHYECKAs; MPABHILHOE BHITIOJHEHUE 3a/1aHUs OlleHnBaeTcst 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

3ananue 19
Buibepume sepHuiii omeem u 066e0ume Kpy#ckom e20 Homep (KIuKHume Kypcopom, noOCmasbme
KpecmuK 6 HeoOX00UMOoll KiemoukKe).

I[OHI/IH_II/ITC OIIPECACIICHUC!: Crenenpro uncna a>0 ¢ pauroHAaJIbHBIM IIOKa3aTeeM I = m
n

rjie M — 1esoe 4ucio, a N — HaTypayibHoe (N>1), Ha3bIBACTCS YHCIIO . Bapuan-
muvl OMEemos:

5. Wam

6. am

7. a"

8. a
Ortger: 1.

OrneHka: JMXOTOMHYECKas; IPaBUIILHOE BHIIIOJHEHUE 3a/1aHUs olleHnBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aJIoB.

3aganne 20
Buibepume sephviii omeem u 066edume Kpy#CKom e20 Homep (KIUKHume Kypcopom, nocmagbme

KpecmuK 68 HeoOX00UMOU Kiemouyke).
Honumure onpenenenue: KopHeM N-oil CTENEHN U3 YKUCIIA a Ha3bIBAETCS TAKOE YUCIIO,

N-asd CTCIICHb KOTOPOT'0 paBHA
Bapuanmbz omeemaoe.
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8.
Ortser: 1.
Omenka: TMXOTOMUYECKas; IPAaBUIILHOE BHIIOJIHCHNE 3aJaHUs OlleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () GaIoB.

3aganme 21
Buvibepume sepuwiii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

ITpu HeYETHOM N CyIIECTBYET KOPEHb N—OM CTENEHU U3 JII00O0r0 YUCiia d, U IPUTOM

TOJBKO
Bapuanmer omeemos:

5. onauH;

6. nBa;

7. Tpwm;

8. HHCKOJBKO.
Ortser: 1.

OreHka: IMXOTOMUYECKas; PAaBUIILHOE BHITIOJTHCHHE 33JaHus olleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aIIoB.

3aganmne 22
Buibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00UuMOoll Kiemouke).

Kopens TpeThel cTeneHn Ha3bIBatoT
Bapuanmur omeemos:
5. KpHUBBIM;
6. KyOMYHBIM;
7. TPETUYHBIM;
8. KyOHuYecKuMm.
Ortger: 4.
OneHka: JMXOTOMHYECKas; IPaBUIILHOE BBIIIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

3aganmne 23
Buibepume seprbiii omeem u 066edume Kpy#CKom e20 Homep (KIUKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOXo0uMoll Kiemouke).

Jlorapudmom uucia b o ocroBanuto a (2>0 u He paBHO 1) Ha3bIBaeTCS:
Bapuanmuei omeemog:
1. mokasareb CTENECHHU, B KOTOPYIO HY)KHO BO3BECTH YUCIIO D, 4TOOBI MOTYIHTH @;
2. TOKa3arellb CTENEHHU, B KOTOPYIO HYXKHO BO3BECTH YKCIIO &, YTOOBI IOIYIHTh b;
3. a%
4. b2,
Ortger: 2.
OtieHKa: TUXOTOMHYECKAsl; IPaBHJIbHOE BHIOJHEHUE 3a1aHus OI[CHHBaeTCs 1 Oamiom, a
HenpaswibHOE — () OaJIoB.

3aganue 24
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Buibepume seprulii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouke).

JecsaTuyHbIM JiorapudmMoM yrcia b HaspiBatoT:
Bapuanmul omeéemos:
1. morapugm uncia b mo ocroBanuro 10;
2. norapudwm, pasublii 10;
3. morapugm uncia 10 mo ocHoBaHuio b;
4. 10°
Ortger: 1.
Ornenka: JMXOTOMHYECKas; IPABHIILHOE BHIIIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpaBwibHOE — () 0aJIIOB.

3aganme 25
Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

Yro ob6o3Havaet 3amuch In b
Bapuanmul omeemos:
1. necaTudHbBINA JOoTapUdM;
2. norapum uucia b mo ocuoBanuto 1;
3. nmorapudm urcia b mo ocnoBanmo 0;
4. HaTypaJIbHBIN JIOTapuQM.
Ortger: 4.
OreHka: AMXOTOMUYECKas; PABUIILHOE BHITIOJTHCHHE 33JaHus olleHuBaeTcs 1 6amiom, a
HenpaBwibHOE — 0 OaJIIOB.

3ananue 26
Buibepume eepnulii omeem u 066eoume KpysHcKom e2o Homep (KIuKHUme Kypcopom, nocmasbme
Kpecmuk 6 HeoOX00UMOll KiemoukKe).

Kakue u3 nepeyrcieHHbIX TOHSTHI T€OMETPHH SBISIFOTCS IEPBUYHBIME?
Bapuanmur omeemos:

5. Jlyd, TOuka, MIOCKOCTb, TPEYTOJIbHUK.

6. Ilpsmas, Touka, MIOCKOCTb.

7. TlmockocTs, mpsiMasi, JIyd, yrol.

8. IlpocrtpaHcTBoO.
Ortser: 2.

OrneHka: JMXOTOMHYECKas; IPaBUIILHOE BHIIIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aJIoB.

3aganue 27
Buvibepume sephviii omeem u 068e0ume KpyiIckoM e20 Homep (KIuKHume Kypcopom, nOCmasbme
KpecmuK 68 HeoOX00UMOU Kiemouyke).

[Tepecedenrem IByX TUIOCKOCTEH SBISIETCS
Bapuanmuer omeemos:

5. TOYKa
6. mpsmas
7. OTpe30K
8. myu
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Ortser: 2.
Omenka: TMXOTOMUYECKasl; IPAaBUIILHOE BHITIOJIHCHNE 3aJaHNs OlleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 0aIoB.

3ananne 28
Buvibepume sepuviii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 8 HeoOX00UMOlUl KiemouykKe).

CKOJIBKO JTIOJDKHO OBITh OOIIMX TOUYEK Y MPSMOM C TIOCKOCThIO, YTOOBI OHA JIeXKasa B
3TOM IIOCKOCTH?
Bapuanmer omeemos:
1. oxna
2. IBe
3. Tpm
4. yeThIpe
OrtBer: 2.

OneHka: TMXOTOMHYECKas; IPaBUJILHOE BBIIIOJIHEHHE 3aJJaHus olleHuBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

3aganme 29

Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00uMOoUl Kiemouke).

Ha ckoibko MHOKECTB pa30rBaeT MPOCTPAHCTBO JH00as IIOCKOCTH?
Bapuanmur omeéemos:

1. ua nBa

2. Ha TpHU

3. Ha YeThIpe

4. He pa3buBaer.
Ortger: 1.

Onenka: AMXOTOMUYECKas; MPAaBUIbHOE BHIMOJIHEHHE 3aJaHus oLleHuBaeTcs 1 Oamiom, a
HenpaBuwibHOe — () OasIoB.

3aganme 30
Buvibepume sepuwiii omeem u 066edume Kpy#scKom e2o Homep (KIuKHume Kypcopom, nocmagvbme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

YroObI 3a71aTh €IMHCTBEHHYIO IJIOCKOCTH HEOOXOIUMO
Bapuanmur omeemos:

1. 1aBe TOYKH

2. TpH TOYKH

3. TpY TOYKH, HE JIeKaIIUe Ha OJTHON PSAMOi

4. yeTbIpe TOUKH
Ortger: 3.

OreHka: TUXOTOMHYECKas; IPaBIUJILHOE BBIITOJIHEHHUE 3a/JaHHs OlleHnBaeTcs 1 Gayiom, a
HenpaBuibHOE — () 6aJIoB.

3ananue 31
Buvibepume sepuwiii omeem u 066edume Kpy#sCKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Klemouke).
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Kakue u3 nepedrcieHHbIX GUTyp 3a1al0T €IUHCTBEHHYIO IUIOCKOCTh B IPOCTPAaHCTBE?
Bapuanmul omeemos:

1. nBe mapasuienbHbIC IPSIMbIC

2. JIBE CKpEIIMBAIOIINECS MPSIMbIe

3. TpHU TOUKH

4. pom0
Otser: 1.
OreHKka: JMXOTOMHYECKAs; TPaBHILHOE BHITIOJHEHUE 3a/1aHUs OllcHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 0aIoB.

3ananne 32
Buibepume sepuviii omeem u 0066edume KpysHckom e2o Homep (KIuKHume Kypcopom, HOCMagbme

Kpecmuk 6 HeoOX00uMoll Kiemouke).

CKOJIBKO TUIOCKOCTEH 3a1al0T JBE IIEPECEKAIOIINECs MpsMble?
Bapuanmer omeemos:

1. oAHY TIOCKOCTh

2. IB€ IUNIOCKOCTH

3. 6ECKOHEYHO MHOI'0 IIJIOCKOCTEN

4. He 3a1a10T
OTser: 1.

Onenka: IMXOTOMUYeCcKas; IPaBUILHOE BBHIIOJHEHHUE 331aHUs OlleHuBaeTcs 1 Oaiom, a
HenpaBuibHOE — () 6alsIoB.

3ananue 33
Buibepume sephuiii omeem u 066e0ume Kpy#ckom e20 Homep (KIuKHume Kypcopom, nOCmasbme
KpecmuK 6 HeoOX00UMOolU KiemouykKe).

UYepes kakue U3 NePEeUnCICHHBIX (PUTYPBI MOKHO TIPOBECTH €IMHCTBEHHYIO TIOCKOCTH?
Bapuanmor omeemos:

1. Yepe3s Tpu TOUKH

2. Uepes npsMyIo U He JeXKalllyto Ha Hel TOUKy

3. Uepes oTpe3ok

4. Yepes myd
Ortger: 2.

OrneHka: TMXOTOMHYECKAs; MPABHIILHOE BHITIOJHEHUE 3a/1aHUs OlleHnBaeTcst 1 6amiom, a
HenpasuibHOE — () OaJIoB.

3ananue 34
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

CKOJIBKO TUIOCKOCTEN 3aa€T psimast?
Bapuanmer omeemos:
1. oaHy MIOCKOCTH
2. JB€ INIOCKOCTH
3. 0eCKOHEYHO MHOTI'0 INIOCKOCTEH
4. ge 3agaer

Ortser: 3.
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Onenka: AMXOTOMUYECKas; MPaBUILHOE BHIMOJHEHHE 3aJaHus olleHuBaeTcs 1 Oamiom, a
HenpasuibHOE — () 6aJsIoB.

3aganue 35
Buibepume eeprulii omeéem u 066eoume Kpysckom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOoll Kiemoyke).

JBe npsimbie nepecekarotcs. YTo 3To 3HaYuT?
Bapuanmer omeemos:

1. OHu UMeroT IBe 00IIME TOYKH.

2. OHU UMEIOT OJHY OOIIYIO TOUKY.

3. OHU CKpEeIIMBaIOTCS.

4. OHH UMEIOT OECKOHEYHO MHOTO OOIIUX TOYEK
Ortger: 2.

OrneHka: AMXOTOMHUYECKast; MPABUIIbHOE BBIMIOJHEHUE 3a/IaHMsI OLleHUBaeTcs 1 Oamiom, a
HenpaBuibHOE — () 6aJIoB.

3aganue 36
Buvibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMoll Kiemouke).

JIBe psiMbIe Ha3bIBAIOTCS CKPEIIMBAOIITUMUCS, €CITH
Bapuanmer omeemos:
1. OHH He UMEIOT OOIMX TOYEK U HE JIEKAT B OJJHOM IIIOCKOCTH.
2. OHHU HMEIOT AB€E OOIINE TOUKH.
3. OHU MMEIOT OJHY OOIIYIO TOUKY.
4. oH’ UMEIOT OECKOHEYHO MHOT'O OOIINX TOYEK.
OTser: 1.

OneHka: JTMXOTOMHYECKas; TPaBUIILHOE BBIIIOJHEHUE 3a/1aHuUs olleHnBaeTcs 1 6amiom, a
HenpasuibHOE — () GaJIoB.

3ananue 37
Buibepume sephuiii omeem u 066edume Kpy#ckom e20 Homep (KIuKHume Kypcopom, nOCmasbme
Kpecmuk 6 HeoOX00UMOoll Kiemouke).

JIBe mpsiMbIe B TPOCTPAHCTBE HA3BIBAIOTCS MApaUICTLHBIMH, ECITH
Bapuanmer omeemos:
1. oHu UMEIOT B€ OOIINE TOUKH.
2. OHU HE UMEIOT OOIIMX TOYEK M JIEKAT B OHOM INIOCKOCTH.
3. OHH HE UMEIOT OOIIMX TOYEK, H HE CYIIECTBYET MPOXOAIICH Yepe3 HUX IT0CKO-
CTH.
4. oHn UMEIOT OECKOHEYHO MHOT'O OOIINX TOYEK.
OrtBeT: 2.
OreHka: AMXOTOMUYECKas; MPaBUILHOE BHITIOTHEHHE 33aJaHus olleHuBaeTcs 1 6amom, a
HenpaBuibHOE — () 6aJIoB.

3aganue 38
Buvibepume sephviti omeem u 068e0ume KpyiIckoM e20 Homep (KIuKHume Kypcopom, nOCmasbme
KpecmuK 68 HeoOX00UMOU Kiemouyke).

HpHMaﬂ " IJIOCKOCTh HEC UMCIOT 06H_[I/IX TOYEK. DTO 3HA4YUT, 4YTO
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Bapuanmur omeemos:

1. oHuM napansenbHBl.

2. OHH IEPECEKAIOTCS.

3. OHM CKpELIUBAIOTCS.

4. npsiMast JEXKUT B IIJIOCKOCTH.
Ortser: 1.

Onenka: AMXOTOMUYECKas; MPAaBUIILHOE BHIMOJIHEHHE 3ajaHus olleHuBaeTcs 1 Oamom, a
HenpaBuibHOE — () 6aJIoB.

3ananue 39
Boibepume eepruiii omeem u 066edume KpysHcKom e2o Homep (KIUKHUmMe Kypcopom, NOCmasbme
Kpecmuk 68 HeoOX00UMOlUl KiemouykKe).

[TpsiMas ¥ MIOCKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY. DTO 3HAYMT, YTO
Bapuanmur omeéemos:

1. oHuM nmapansenbHBl.

2. OHHM IEPECEeKAIOTCs.

3. OHM CKpELIUBAIOTCS.

4. npsiMast J€KUT B IIIOCKOCTH.
Ortser: 2.

OneHka: TUXOTOMHYECKas; IPaBUJILHOE BBIIIOJIHEHHE 3aJJaHUs olleHuBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

3aganue 40
Buibepume sephulii omeem u 066edume Kpys#ckom e20 Homep (KIuKHume Kypcopom, nOCmasbme
KpecmuK 6 HeoOX00UMOoll Kiemouke).

JIBe Ti0CcKOCTH MepeceKaroTcs. DTO 3HAYUT, YTO
Bapuanmer omeemos:

1. oHM UMEIOT OJIHY OOIIYIO TOUKY.

2. OHU UMEIOT OOIIYIO IPSIMYIO.

3. OHH UMEIOT OOIIHii JTyY.

4. OHM HE UMEIOT HUYEero o0IIero.
Ortger: 2.

Onenka: AMXOTOMUYECKas; MPAaBUIIbHOE BHIMOJIHEHHE 3aJaHus oLleHuBaeTcs 1 Oamiom, a
HenpaBuibHOE — () GasIoB.

3aganue 41
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

Ecnu ofHa U3 ABYX NMapajuieNIbHBIX MPSMBIX MEPICHAUKYIISIPHA K TPEThEH MPSAMOU, TO
KaK pacrojio’keHa BTopast psiMast 10 OTHOIIICHUIO K TPEThel ?
Bapuanumer omeemos:
1. napannensHa
2. TICPIICHTUKYJISIPHA
3. CKpenmBaeTcs
4. coBIagaroT
OrtBeT: 2.

OrleHka: TMXOTOMUYECKas; MPAaBUIILHOE BBIMOJIHEHUE 33/JaHus OlleHuBaeTcst 1 0aniom, a
HenpaBuwibHOE — () 0aIIOB.

76



3ananmne 42
Buvibepume sepuviii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, HoCmagvme

Kpecmuk 8 HeoOX00UMOlU KiemouykKe).

Ecnu aBe npsiMble nepneHAuKyIsPHbI K TUIOCKOCTH, TO KaK OHU PACIIONIOKEHbI 10 OTHO-
LIEHUIO JIPYT K Apyry?
Bapuanmer omeemos:
1. napanienbHbl
2. IEePIEeHIUKYJIAPHBI
3. CKpeIIMBarOTCs
4. mepecekarTcs
Ortger: 1.

OneHka: JTMXOTOMHYECKas; IPaBUIIbHOE BBIIIOJHEHUE 3a/1aHus olleHnBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

3aganme 43

Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOXo0uMOoUl Kiemouke).

Ecnu nipsimast mepneHIuKyIsipHa K IBYM ITEPECEKAIONUMCS PSMBIM, JISKAIUM B TUIOC-
KOCTH, TO KaK PacIIOJIOkKEeHa 3Ta MpsAMasi 10 OTHOIICHHIO K TIOCKOCTH?
Bapuanmer omeemos:
1. mapasuienabHa MIOCKOCTH
2. IEPIICHIUKYIIIPHA K TUIOCKOCTH
3. JIEKUT B IJIOCKOCTH
4. mepecekaer MI0CKOCTh
OtBerT: 2.

OneHka: TUXOTOMHYECKas; TPaBUIILHOE BBIIIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpasuibHOE — () GaJIoB.

3aganue 44
Buvibepume sepuwiii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00UMOoll Kiemouyke).

[TmaHuMeTpHs - 3TO U3MEPEHUS . . .
Bapuanmur omeemos:

1. yrnos;

2. OTPE3KOB;

3. Ha IJIOCKOCTH;

4. B IPOCTPAHCTBE.
Ortger: 3.

OrleHKa: TUXOTOMUYECKasl; MPAaBUIILHOE BBIMOJIIHCHUE 33/JaHus OlleHuBaeTcst 1 0anom, a
HenpaBuibHOE — () OaIoB.

3aganue 45
Buvibepume sepnviii omeem u 006eoume KpysHcKkom e2o Homep (KIuKHume Kypcopom, HoCmagvme

Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

CKOJIBKO MPSAMBIX, IEPIEHIUKYISIPHBIX K JAHHOW MJIOCKOCTH MPOXOIUT Yepe3 JaHHYIO
TOYKY IPOCTPAHCTBA?
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Bapuanmuer omeemos:

1. onna

2. IB€

3. HU O{HOI

4. 0eCKOHEUYHOE MHOXKECTBO
OrTser: 1.

Onenka: AMXOTOMUYECKas; MPAaBUIILHOE BHIMOJIHEHHE 3ajaHus olleHuBaeTcs 1 Oamom, a
HenpaBuibHOE — () 6aJIoB.

3aganue 46
Buibepume sepuviii omeem u 066edume Kpys#CcKom e2o Homep (KIUKHume Kypcopom, nocmasbme

Kpecmuk 68 HeoOX00UMOlUl KiemouykKe).

Ecnu onHa U3 IBYX MIOCKOCTEH MPOXOAUT Yepe3 MPSIMYI0, MePIEeHANKYIIPHYIO K IPYyTroi
TUTIOCKOCTH, TO KaK PACIIOJIOKEHBI TAKUE TIOCKOCTH?
Bapuanmer omeemos:
1. napannenbHb
2. IEPIIeHIUKYIISAPHBI
3. CKpelMBaroTCs
4. coBnagaroT
OrtBeT: 2.

OrneHka: TUXOTOMHYECKAs; MPABUIILHOE BBIMTOJIHEHHUE 33aJaHHs OlleHuBaeTcs | 6ayiom, a
HenpasuibHOE — () OaJIIOB.

3aganme 47
Buvibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Yepes ... IPOXOIUT TUHCTBEHHAS IIOCKOCTb,
Bapuanmer omseemos:
1. nBe TOYKH;
2. TpY NapauIeIbHBIC IPSIMBIE;
3. TpH MOMAapHO MepeceKaroIrecs MPsMbIE;
4. yeTbIpe TOUKH.
OtBert: 3.

OneHka: JTMXOTOMHYECKas; TPaBUIILHOE BBHIIIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpaBuwibHOE — () OasIoB.

3ananne 48
Bovibepume seprviii omeem u 006edume KpyjiHcKOM e20 Homep (KIUKHUme Kypcopom, NoCmasbme

Kpecmux 6 HeoOXo0UuMoll Kiemouke).

[Tpsimast mepecekaeT MIOCKOCTh, €CITH TPSIMast | TUIOCKOCT . . .
Bapuanumer omeemos:
1. He UMEIOT HU OJHOM OOIIEH TOYKH;
2. UMEIOT IBE OOIIHE TOUKH;
3. IMEIOT TOJILKO OJTHY OOIIYIO TOUKY;
4. ©MeIOT TpU OOIIUX TOUKH.
OtBert: 3.
OreHka: AMXOTOMUYECKas; PAaBUILHOE BHITIOJTHCHHE 33JaHuUs OlleHuBaeTcs 1 0amiom, a
HenpaBuwibHOE — () 0aIIoB.
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3aganue 49
Buibepume sepuviii omeem u 066eoume Kpys#CcKom e2o Homep (KIUKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOll KiemoykKe).

Haiinute koopaunatel Bektopa BA, ecinu A (X, y, Z), a B (x1, y1, Z1)
Bapuanumuer omeemos:

5. V(x—x12 + (y — yn? + (z — z1)2

6. (ox; ay; az)

7. (X-X1; y-y1; Z-Z1)

8. xx1tyy1+zza
Otser: 3.
OreHKa: JUXOTOMUYECKas; IPABHILHOE BBIIIOJHEHUE 3aaHUs OllcHUBaeTcs 1 0amioM, a
HenpaBuibHOE — () OaJIIOB.

3aganue 50
Buibepume sepuviii omeem u 066edume Kpy#scKom e2o Homep (KIuKHume Kypcopom, nocmagvbme

Kpecmuk 6 HeoOX00uMoll Kiemouke).

Haiinure yMHOKeHHE BEeKTOpa A Ha 4ucio, eciu A (X, y, Z).
Bapuanmuer omeemoas:

1. V(E—xp2+ (y—yn?+ (z — z1)?

2. (ox; ay; 0z)

3. (X-X1; y-y1; Z-23

4. xx1tyy1+zza
Ortger: 2.
OrneHka: TMXOTOMHYECKAs; MPABHIIFHOE BHITIOJHEHUE 3a/1aHUs OlleHnBaeTcst 1 6amiom, a
HenpaBuwibHOE — () GasIoB.

Kpurepun oneHnBaHus:

Ouenka «Heyn» | «¥YpoB» | «Xopomo» | «OTIHIHO»
B npornenTax 0-59% 60-75% 76-90% 91-100%
KomnuuecrBo 6a11oB 0-29 30-35 36-45 46-50
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q)OHIl OLCHOYHbBIX CPEACTB IJisd l'IpOMe)KyTO‘lHOﬁ arrecranmmu
0o uToraMm OoCBOCHMA JUCHHUIIINHBI

10 AUCLUIUIMHE «MaremaTuka»
Tect Ne 2 n1 mpoBeeHUs 3K3aMeHa
2 cemecTp

3aganue 1
Buibepume sepuviii omeem u 066edume Kpys#CcKom e2o Homep (KIUKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMou Kiemouke)

TCJ'IO, IMOBEPXHOCTHb KOTOPOT'O COCTOUT U3 KOHCYHOI'O YHCJIAa IIJIOCKUX MHOTI'OYT'OJIbHUKOB, Ha3bI-
BacTCA:

Bapuanmul omeemos:
1) 4eThIPEeXyroJIbHUK;

2) MHOTOYTOJIBHUK;

3) MHOTOTpaHHUK;

4) MeCTUYTOJILHHUK.
Ortser: 3
OreHKa: TMXOTOMHYECKAs; IPABHJIBHOE BBIMOIHEHHE 3a/IaHus OlleHHBaeTcst 1 6aiom, a Herpa-
BUiIbHOE - () OaoB.

3ajanue 2
Buvibepume eepnubiii omeem u 006edume KpysHcKkom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 6 HeoOX00uMoll Kiemouyke)

Touka nepeceueHns 1uaroHanei nmapauieenume/a sBiIseTcs ero:
Bapuanmul omeemoas:

1) uentpowm;

2) LEHTPOM CUMMETPHH;

3) AMHEHHBIM pa3MepoM;

4) TOYKO¥ CeUCHUSI.
Otger: 2
OreHka: TMXOTOMUYECKas; TPABUIIbHOE BBHITIOIHEHHE 33/1aHHsI OlleHHBaeTCs | OamioM, a Herpa-
BUiIbHOE - () OaoB.

3ananme 3
Buibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

K IMpaBUJIbHBIM MHOT'OT'PaAaHHHUKAaM OTHOCATCA:
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Bapuanmuer omeemos:

1) npaBWIBHBIN TETPAdIP;

2) Ky0 ¥ AoAeKa’ap;

3) OKTa’aAp U UKOCAIP;

4) BCe OTBETHI BEPHBI.
Ortser: 4
OrieHKa: TUXOTOMHYECKAs; MPABHIILHOE BBITOJHEHHIE 33JaHKs OlICHUBaeTcs 1 6ayuiom, a Herpa-
BuIbHOE - 0 OaylIoB.

3aganue 4
Buvibepume sepnuiii omeem u 066edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMou Kiemouke)

OTPSSOK, COCIIUHSIOIIMNN TBE BCPHIMHELI ITIPU3MbI, HC ITPUHA/JICIKAIIIUC OJIHOM I'PaHU HA3bIBACTCA:

Bapuanmol omeemos:
1) quaroHasbo;

2) pebpom;

3) rpaHbo;

4) ochlo.
Otser: 1
OreHka: TUXOTOMUYECKAs; TPaBUIIbHOE BBIIIOJIHEHHE 3a/IaHKsI OlleHMBaeTCs | OajuioM, a Herpa-
BHIbHOE - 0 O6aIoB.

3aganue 5
Buvibepume sepuwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagvbme

Kpecmuk 6 HeoOXo00uMou Kiemouke)

Ecnu 6okoBbie pedpa nmpu3Mbl MEPICHIUKYISIPHBI OCHOBAHUIO, TO MPU3Ma SIBIISIETCS:

Bapuanmol omeemos:
1) HaKJIOHHOIA;

2) npaBHIBHOM;

3) npsimoi;

4) BBITYKJIO.
OtBer: 3
OrieHKa: TMXOTOMHYECKAsH; MPABHJIBHOE BBIMOIHEHHE 3aIaHus OlleHuBaeTcst 1 6aiom, a Herpa-
BUiIbHOE - () OaoB.

3anauue 6
Bovibepume seprulii omeem u 066e0ume Kpys#Cckom e2o Homep (KIUKHUume Kypcopom, ROCmasbme

Kpecmuk 8 HeoOX00uMOoU Kiemouke)

Ecnu B OCHOBaHHMM MPHU3MBI JIGKHT MAPAIICIIOTPaMM, TO OHA SIBJISCTCS:
Bapuanmul omeemos:
1) npaBWIILHOM MPHU3MOIA;
2) mapaieenuIeaom,;
3) mpaBMIBLHBIM MHOTOYTOJIBHUKOM;
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4) mupamMuIoN.
Ortser: 2
OrneHka: AMXOTOMUYECKas; MPaBUILHOE BHITIOJHEHNUE 3a/1aHUS OllcHUBaeTcs | 6amiom, a Henpa-
BuIbHOE - 0 OaylIoB.

3aganue 7
Buibepume sepuviii omeem u 066eoume Kpys#CcKom e2o Homep (KIUKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOXo0uMou Kiemouke)

[MeprieHAMKYIIAP, OMYIIEHHBIN U3 BEPIIUHBI TUPAMHUIBI HA IUIOCKOCTh OCHOBAHHSI, HA3bIBACTCSL:
Bapuanmor omeemos:
1) MeauaHoiA;
2) OCbIO;
3) AMaroHaiblo;
4) BBICOTOIA.
OrtBeT: 4
OreHka: TUXOTOMUYECKAs; TPaBUIILHOE BBIIIOJIHEHHE 3a/IaHusI OlleHMBaeTcs | Gayutom, a Herpa-
BUIbHOE - 0 OaylIoB.

3aganue 8

Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NoOCmagbme
Kpecmuk 8 HeoOXo0uMoll Kiemouke)

TpeyronpHasi nupamMuia Ha3bIBAETCS:
Bapuanmer omeemos:

1) npaBUIBHOM MTHPAMUION;

2) TeTpa’apom;

3) HaKJIOHHOM MTHUPaMHUION;

4) IpU3MOi.
OtBerT: 2
Ornenka: AMXOTOMUYECKasi; MPaBUILHOE BHITIOTHEHHUE 3a/1aHUs OlleHHBaeTcs | Oaniom, a Hempa-
BUIbHOE - () OaIoB.

3ananme 9
Bovibepume sepHulit omeem u 066edume Kpy#cKoM e20 Homep (KIUKHUme Kypcopom, noCmasbme

Kpecmuk 8 HeoOX00uMoU Kiemouyke)

BricoTa 60K0BO# rpaHy IPaBUIBHOMN MHPAMU/IBI, TPOBEACHHAS U3 €€ BEPIIUHBI, HA3bIBACTCS:
Bapuanmer omeemos:
1) MeauaHoif;
2) anogemoii;
3) mepneHIUKYIIPOM;
4) OUCCEKTPHUCOM.
Orser: 2
OrieHKa: TUXOTOMHYECKAs; IPABUIILHOE BBITOJHEHHUE 3aJaHNs OlleHUBaeTcs 1 6ayuiom, a Herpa-
BUIbHOE - () OaylIoB.
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3aganmne 10
Buibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UuMoll Kiemouyke)

VY ky0a Bce rpaHu:
Bapuanmer omeemos:

1) npsMOYTOJIbHUKH;

2) KBaJIparthl,

3) Tpaneuuu;

4) poMOBL.
Otser: 2
OreHKa: TUXOTOMHYECKAs; PAaBUIILHOE BBIITOJIHEHHUE 33JaHUs OlleHUBaeTcs 1 6ayuiom, a Herpa-
BHIbHOE - 0 O6aIoB.

3aganue 11
Buvibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMOoll Kiemouke)

CkomnbpKko 1uaMeTpoB y cepbi?
Bapuanmer omeemos:

11,

2)3;

3)2;

4)0€CKOHEYHO MHOTO.
Ortger: 4
Ornenka: AMXOTOMUYECKasi; MPaBUILHOE BHITIOTHEHHUE 3a/1aHUs OlleHnBaeTcs | 6aniom, a Hempa-
BIIbHOE - () O6asIoB.

3ananmne 12
Buvibepume eepnviii omeem u 066edume KpysHcKkom e2o Homep (KIuKHume Kypcopom, nocmagvme

Kpecmuk 6 HeoOX00uMoll Kiemouyke)

Kakoii ¢urypoii siBnsieTcs ceueHue mapa miocKoCTho?
Bapuanmur omeemos:

1)oTpeskom;

2)OKpYKHOCTBIO;

3)kpyrom;

4)cdepoid.
Otser: 3
Onenka: AMXOTOMUYECKasi; MPaBUIILHOE BHINIOJHEHUE 3aaHMsI olleHUBaeTcs 1 6amiom, a Hempa-
BUiIbHOE - () OaoB.

3aganue 13
Buibepume sepuviii omeem u 066eoume Kpy#CKom e20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 68 HeoOX00UuMoll Kiemouke)
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B ¢opmyne V:§n R®  V-06méMm

Bapuanmur omeemos:
1)mapa;
2)KoHyca;
3)unnuuapa;
4)m1apoBoro CeKTopa.

Otsert: 1
OrneHka: IMXOTOMUYECKas; MPaBUILHOE BBHITIOJHEHUE 3aJaHusI OlleHUBaeTcs 1 6amiom, a Hempa-
BwiIbHOE - 0 OayLIOB.

Saganue 14
Buvibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMoll Kiemoyke)

KoHnyc MOKHO MOIy4HTh, €CJIM BpalllaTh BOKPYT CTOPOHBI
Bapuanmur omeemos:

1)paBHOCTOPOHHU TPEYTOJIBHUK;

2)TynoyroJIbHbIN TPEYroJIbHUK;

3)OCTpOYTObHBIN TPEYTOJIbHHUK;

4)1psAMOYTOJIbHBINA TPEYT OJIbHHUK.
Ortger: 4
OneHka: TUXOTOMHMYECKas; IPaBHJILHOE BBIIIOJHEHHE 3aJ]aHMs OlleHuBaeTcs | 6aiiom, a Herpa-
BUiIbHOE - () OaoB.

3aganmne 15
Buvibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOXo00uMoU Kiemouke)

OcHoBaHUs TUIUHIPA. ..
Bapuanmur omeemos:
1)okpyxHOCTH;
2)xpyru;
30mpsmele;
4)MHOTOyTOJIbHUKH.

Ortger: 2
OrieHKa: TUXOTOMHYECKAs; MPABHIILHOE BBIOJHEHHE 3aJ]aHUs OlleHUBaeTcs 1 6ayuiom, a Herpa-
BwibHOE - 0 0aJUIOB.

3aganue 16
Buibepume sepuwiii omeem u 066edume Kpy#sCKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMOoU Kiemouke)
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Kakoe noHsiTHE HE OTHOCUTCS K HWIHHIIPY
Bapuanmer omeemos:

1)pebpo;

2)uamerp;

3)ob6pazyromias;

4)och.
Orser: 1
OrneHka: AMXOTOMUYECKas; IPaBUILHOE BHITIOJHEHNUE 3a/1aHUS OllcHUBaeTcs | Oamiom, a Henpa-
BWIbHOE - () GasuIoB.

3aganme 17
Buvibepume sepuviii omeem u 0066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NOCMagbme

Kpecmuk 8 HeoOXo0uMoll Kiemouke)

OcCeBbIM CEUCHHEM LIUIMHPA SBJISIETCS KBAIPaT, CCIIH
Bapuanmur omeemos:

1) oOpa3yrolas paBHa pajnycy;

2) 00pasyroras nepreHAuKyIsIpHA TUIOCKOCTH OCHOBAHUS;

3)oceBoe ceueHue Bceria KBajipar;

4)o0pasyroliiasi paBHa UAMETPY.
Otsert: 4
OrieHKa: TUXOTOMHYECKAs; MPABHJILHOE BBITOJIHEHHE 33 JaHKs OlICHUBaeTcs 1 6ayiom, a Herpa-
BHIbHOE - 0 O6aIoB.

3aganmne 18
Buvibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 68 HeoOXo00uMOoU Kiemouke)

vy MMpAMOIo KOHYCa IIpAMast, COCANHAOIIAass BEPHINHY KOHYCa C HEHTPOM OCHOBAHHA. . .

BapuaHmbl omeemaoes.
I)HepHCHI[I/IKy.]UIpHa IIJIOCKOCTH OCHOBAHMA

2)mapasuiesibHa MI0CKOCTH OCHOBAHWS;

3)nepecekaercs ¢ IIOCKOCTbIO OCHOBAHUS T0J] OCTPHIM YIJIOM;

4)He UMeeT ¢ TUNIOCKOCThI0 OCHOBAHHUS TOYEK IEePECEeUCHUSI.
Otser: 1
OmeHka: TUXOTOMHYECKAs; MPABIIILHOE BBIOJIHEHHE 33aJaHHs OlleHUBaeTcs | 6ayiom, a Herpa-
BUiIbHOE - () OaoB.

3aganmne 19
Buibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 68 HeoOX00uMoll Kiemoyke)

[ITap nosry4aeTrcs py BpalleHUM ...
Bapuanmur omeemos:
1 )110s1yOKpY>KHOCTH BOKpPYT AMAMETPa;
2)oayKpyra BOKpYT AHaMETPa;
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3)n0yOKpPY>KHOCTH BOKPYT panyca;
4)nonykpyra BOKpYT paaunyca.

OrtBer: 2
OrneHka: AMXOTOMUYECKas; MPaBUILHOE BHITIOJHEHNUE 3a/I1aHUs OlICHUBaeTCs 1 6amioMm, a Herpa-
BwibHOE - 0 OaJUIOB.

3aganne 20
Buvibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouyke)

ITpousBoanas GpyHkimu Yy = X" paBHa:
BapuaHmw omeemoe.
1)y’ =nx";
2)y' = (n+2)-x"? ;
)y = (n+2)-x™1;
4)y' =n-x"1,

Otser: 4
Ornenka: IMXOTOMUYECKas; IPAaBUIILHOE BBITIOJHEHHUE 3a/I1aHUS OIlcHUBaeTcs | 6amiom, a Henpa-
BwiIbHOE - 0 OaJUIOB.

3aganme 21

Buibepume sepnuiii omeem u 066edume Kpys#ckom e2o Homep (KIuKHume Kypcopom, noCmasbme
Kpecmuk 6 HeoOX00uMoll Kiemouyke)

[MpousBoanas GpyHkuu y = a* paBHa:
BapuaHmbl omeemoes.

1)y =a*tIna;
2)y' =a*llg a;
)y =a*%Ing;
4)y' =a*Ina.

Ortser: 4
OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BBITOJHCHHE 3aaHUs OlleHuBaeTcs 1 6amuiom, a Herpa-
BwibHOE - 0 OaJUIOB.

3ajanmne 22
Buibepume seprviii omeem u 066edume Kpy#CKom e20 Homep (KIUKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMOU Kiemouke)

[IpousBonnas ¢pyHkIMM Y = tg X paBHa:
BapuaHmbl omeemoes.
1)y = 1/sin? x;
2)y' = 1/sin® x;
3)y’ = 1/cos® x;
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4)y’ = 1/cos? X.

Ortser: 4
OreHka: AMXOTOMUYECKas; IPaBUJILHOE BBIIOJHEHHUE 3a/IaHUs OIICHUBaeTcs 1 0ayuioM, a Herpa-
BwibHOE - 0 OaJUIOB.

3aganue 23
Buvibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMoll Kiemouyke)

[TpousBonnas GpyHkIuu y = Ctg X paBHa:
Bapuanmuvr omeemos:

1)y’ =1/sin x;

2)y' = 1/cos® x;
)y’ = 1/sin? x;
4)y' = -1/sin? X.

Ortser: 4
OrnenHka: IMXOTOMUYECKas; TIPAaBUILHOE BBITIOJHEHNUE 3a/I1aHUS OIICHUBaeTcs | Oamiom, a Henpa-
BwibHOE - 0 OaJUIOB.

3ananne 24
Buvibepume sepnbiii omeem u 006edume KpyscKkom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 68 HeoOX00uMOU Kiemouke)

[pousBoanas ¢pyukimu Y = 109 2 X paBHa:
Bapuaﬁmbz omeemoe.
1)y = 1/x;
2)y' =1/(x-Ine) ;
3)y’ = 1/(x-lg 100);
4)y’ = 1/(x-In a).

Otser: 4
OrneHka: IMXOTOMUYECKas; IPAaBHIILHOE BBITIOJHEHUE 3aJaHHsI OIleHUBaeTcs 1 6auiom, a Hempa-
BibHOE - 0 OaJUIOB.

3aganmne 25
Buibepume sepuwiii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMOU Kiemouke)

[MpousBoanas pyukuuu y = Ig x paBHa:
Bapuaﬂmbl onmeenoes.
1y =1/(xIne);
2)y’ = 1/(x-1g 100);
3)y’ = 1/(x-In 10);
4)y' = 1/(x-1g e).
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Ortser: 3
OrneHka: AMXOTOMUYECKas; MPaBUILHOE BHITIOJHEHNUE 3a/1aHUS OllcHUBaeTcs | 6amiom, a Henpa-
BwiIbHOE - 0 OayLIOB.

3aganue 26
Buvibepume sepuviii omeem u 0066edume KpysHckom e2o Homep (KIuKHume Kypcopom, ROCMagbme

Kpecmuk 8 HeoOXo0uMou Kiemouke)

[MpousBoanas pynkuuu y = In X paBHa:
Bapuaﬂmbz omeemoas.
1)y = 1/x;
2)y' = 1/(x-In 10);
3)y’ = 1/(x-lg 100);
4)y' = 1/(x-1g e).

Ortser: 1
OreHka: IMXOTOMUYECKas; IPAaBUILHOE BBIIOJHEHHUE 3a1aHUs OllcHUBaeTCs 1 0aioM, a Herpa-
BwibHOE - 0 OaJUIOB.

3ananmne 27
Buvibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 68 HeoOXo00uMOoU Kiemouke)

ITponsBoaHas cymMbl 1ByX (GyHKIUH U ¥ V paBHa:
Bapuanmur omeemos:

Dy =u+v,
2y’ =u'v+uv
3y =u—V;
4y =u-Vv.

Otser: 1
OrieHKa: TUXOTOMHYECKAs; MPABHJILHOE BBITOJHEHHE 3aaHUs OlleHUBaeTcs 1 6aymiom, a Herpa-
BwibHOE - 0 0aJUIOB.

3aganue 28
Bovibepume sepuviii omeem u 006e0ume KpyjicKom e2o Homep (KIuKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMOoU Kiemouke)

[Ipou3sBosHas pa3HOCTH ABYX (PYHKIUH U 1 V paBHa:
Bapuanmur omeemos:

Dy =u—v,
2y’ =u'+V,
' =ulvVv;
4)y' =u’"- V.
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Otsert: 1
OrneHka: AMXOTOMUYECKas; MPaBUILHOE BHITIOJHEHNUE 3a/1aHUS OllcHUBaeTcs | 6amiom, a Henpa-
BwiIbHOE - 0 OayLIOB.

3ananne 29
Buibepume sepuviii omeem u 066eoume Kpys#CcKom e2o Homep (KIUKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOXo00uMou Kiemouke)

[TpousBoaHas mpousBeeHus 1ByX GyHKIUU U U V paBHa:
Bapuanmuer omeemos:

1)y! e u! + V’,
2)y' =u'/Vv';
3y =u'v+uv
4)y =u' -V

Otser: 3
OreHka: JMXOTOMUYECKas; IPAaBUJILHOE BBIIOJHEHUE 3aaHMsl OllcHUBaeTCs 1 0auiom, a Hempa-
BwibHOE - 0 OaJUIOB.

3aganue 30

Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 6 HeoOXo0uMoll Kiiemouke)

[MpousBoanoii GpyHKIMHK Y = f(X) Ha3pIBaeTCS:

Bapuanmer omeemos:
1)penen OTHOLIEHUSI 3HaYeHUS! PYHKIIMH K 3HAUEHUIO apT'yMEHTa PU CTPEMIIEHUH

apryMeHTa K HyJII0;
2) OTHOILIEHHE 3HAYEeHUS (PYHKIMHU K 3HAUECHHUIO apTyMEHTa;

3)oTHolIeHHE NpUpAIeHUs PYHKIUH K IPUPALLIEHUIO apTyMEHTa;

4)npenen OTHOLIECHHUS MpHUpaIIeHNs PYHKLINU K IPUPAIICHUIO apryMeHTa Mpu
CTPEMJICHUH MPUPALLEHUS apIyMEHTa K HYJIIO.

Ortser: 4
Ornenka: AUXOTOMUYecKasi; MPaBUILHOE BHITIOTHEHHUE 3a/1aHUS OlleHHBaeTcs | 6aniom, a Hempa-

BwibHOE - 0 0aJUIOB.

3ananue 31
Buibepume seprviii omeem u 066edume Kpy#CKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 68 HeoOX00uMoll Kiemouyke)

[IpouzBoaHast PyHKIIUH ONpEAEISIET:

Bapuanmuer omeemoa:
1 )u3meHneHue QyHKIMH MIPH 3alaHHOM U3MEHEHUU apryMEHTa;

2)u3MeHeHHe apryMeHTa IPH 3a/laHHOM 3Ha4€HUU (YHKIINH;
3)uzmeHenre GyHKLIUU MPH 3alaHHOM 3HAUYE€HUH apryMEeHTa,
4)ckopocTh U3MEHEeHHE (PYHKIIUH ITPH U3MEHEHHUU apTyMEHTa.
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Otser: 4
OrneHka: AMXOTOMUYECKas; MPaBUILHOE BHITIOJHEHHUE 3a/I1aHUs OllcHUBaeTcs | Oamiom, a Henpa-
BwibHOE - 0 OaJUIOB.

3aganue 32
Buibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UuMoll Kiemouyke)

[TepBooOpaznoii Gpyukimu Y = f(X) Ha3pIBaeTcs:
Bapuanmur omeemos:
1)byHKIHS, TPOU3BOAHAS KOTOPO# paBHa 3agaHHOM QyHKIwH (GyHKiuu y = f(X));
2)ynkuus, pasaas cymme y = f(x) + C, rae C — mpou3BoJIbHas KOHCTAHTA;
3)bynkuus, paBuas 2 f(x+C), rne C — mpou3BoiIbHast KOHCTAHTA;
4)bynkuus, paaas 2 ().

Ortser: 1
OreHka: JMXOTOMUYECKas; IPAaBUILHOE BBIIIOJHEHHUE 3a/1aHUs OlICHUBaeTcs 1 Oayiom, a Hempa-
BwiIbHOE - 0 OaJUIOB.

3aganue 33
Boibepume seprvlii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOXo0uMoll Kiemouke)

Kaxnast pynkuus y = f(X) umeer:
Bapuanmur omeemos:
1)onHy nepBooOpa3Hy0 (pyHKIIHIO;
2)poBHO 2 1epBOOOpa3HbIX (PYHKLINH;
3)Hu oHOM MepBOOOPa3HON PYHKIINH;
4)MHOKECTBO NIEPBOOOPA3HBIX (DYHKITHIA.

Ortser: 4
OreHka: IMXOTOMUYECKas; IPaBUIILHOE BBITIOJHEHUE 3aJaHMsI OIleHUBaeTcs 1 6ayuiom, a Herpa-
BwibHOE - 0 OayUIOB.

3ananne 34
Buvibepume sepnviii omeem u 006e0ume KpysHcKkom e2o Homep (KIuKHume Kypcopom, HoCmagvme

Kpecmuk 68 HeoOX00uMoll Kiemouyke)

[TepBooOpasuoii GpyHKIuH Y = X" sIBIsIETCS (QYHKIIUS:
Bapuanmul omeemoas:
1)y =n-x"t:
2)y = x"n;
3)y = x"/(n+1);
4)y = x" (n+1).

Ortser: 3
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OreHka: JMXOTOMUYECKas; IPaBHIILHOE BBITIOJHEHHUE 3a/IaHUS OIICHUBaeTcs 1 0ayiom, a Henpa-
BwiIbHOE - 0 OayLIOB.

3aganue 35
Buibepume seprvlii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, NoOCmagbme

Kpecmuk 8 HeoOXo0uMou Kiemouke)

[TepBooOpa3Hoii GpyHKIHH Y = 8* BIIsieTCS HYHKIHS:
Bapuanmul omeemos:

1y =a*In g;
2)y = a*In? a;
3)y =a*/In a;
4)y = a*/In x.

Ortser: 3
OreHka: JMXOTOMUYECKas; IPAaBUILHOE BBIIOJHEHHUE 3a1aHUs OlICHUBaeTcs 1 Oaiom, a Hempa-
BwibHOE - 0 0aJUIOB.

3aganue 36
Boibepume sepnvlii omeem u 066edume KpysHckom e2o nomep (KIuKnume Kypcopom, noCmagbme

Kpecmuk 6 HeoOX00uMoll Kiemouke)

[TepBoobOpaznoit pyHkimu Yy = 1/X sBnsercs GyHKIUS:
Bapuanmur omeemos:

1)y =1/x%;
2)y = Xx-In x-x;
3y =Inx[;
4)y = x-In x.

Ortser: 3
Ornenka: AMXOTOMUYECKasi; MPaBUILHOE BHITIOTHEHHUE 3a/1aHUs OlleHnBaeTcs | 6aniom, a Hempa-
BwibHOE - 0 0aJUIOB.

3agaunme 37
Buibepume seprviii omeem u 066e0ume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMOoU Kiemouke)

[TepBoOOpa3HOii GyHKIMK Y = €* sBsieTcs PyHKIIHS:
Bapuanmul omeemoa:

1y =e*In x;
2)y = e¥/lg x;
3y =¢%

4)y = e*/In x.

Ortser: 3
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OreHka: AMXOTOMUYECKas; PaBHIILHOE BBHITIOJIHEHUE 3aaHMsI OIlcHUBaeTCs 1 0auiom, a Herpa-
BwiIbHOE - 0 OayLIOB.

3aganue 38
Buibepume seprvlii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, NOCmagbme

Kpecmuk 8 HeoOXo0uMou Kiemouke)

CoBMeCTHBIMHU Ha3bIBAIOTCS CITy4allHbIE COOBITHS:
Bapuanmuvr omeemos:
1)xoTOpBIE, B €AMHUYHOM UCIBITAHUU HE MOTYT IPOM30UTH OJHOBPEMEHHO;

2)KOTOpbIE HE IPOUCXOST HUKOT A,
3)KOTOpBIE B €AMHUYHOM UCIIBITAHUA MOTYT IIPOU30UTH OJTHOBPEMEHHO;
4)BepOsATHOCTh KOTOPBIX, 3aBUCUT OT PE3YJIbTaTa MPeblIyLIero UCIBITAaHUS.

Ortser: 3
OreHKa: TMXOTOMHYECKAsT; MPAaBUILHOE BBIMOJHEHUE 3a/IaHKsI OLleHUBaeTcs 1 6amiom, a Hempa-
BwiIbHOE - 0 OayUIOB.

3aganue 39
Buibepume seprulii omeéem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, noCmagbme

Kpecmuk 6 HeoOX00uMoll Kiemoyke)

HecoBMecTHBIMHM HA3BIBAKOTCS cnyqap“[HLIe COOBITHS:
Bapuaﬁmbz omeemoe.
I)KOTOpHe B CIMHUYHOM UCHBITAHUU HEC MOTYT HpOPI3OI>iTPI OIHOBPEMCHHO;

2)KOTOpbIe B €TUHUYHOM HCTIBITAHUA MOTYT MPOU30MTH OJTHOBPEMEHHO;
3)KoTOpbIe BCeraa MPOUCXO/IAT;
4)BepOSTHOCTH KOTOPBIX 3aBUCHUT OT PE3yJIbTaTa MPEABIAYIIETO HCITBITAHMS.

Ortser: 1
Onenka: AUXOTOMUYecKasi; MPaBUILHOE BHITIOTHEHHUE 33/1aHUS OlleHHBaeTcs | OanioM, a Hempa-
BwibHOE - 0 0aJUIOB.

3aganme 40
Buibepume sepuwiii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMOU Kiemouke)

CyMMa BepOSITHOCTEH MOJIHOM IpyMIibl COOBITUH paBHa:
Bapuanmur omeéemos:
1)unciry Bcex COOBITHIA ATOM TPYIIIbI;

2)2;
3)1;
4)mob6omy uuciy ot -1 go +1.

Ortser: 3
OrneHka: AMXOTOMUYECKas; MPaBUILHOE BHITIOTHEHNUE 3a/IaHUS OllcHUBaeTcs | 6amiom, a Henpa-
BwibHOE - 0 OaJUIOB.
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Saganue 41
Buvibepume sepuwiii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UuMoll Kiemouyke)

Jl1st Kakoro coOBITHSI BEPOSITHOCTD paBHA 1.
Bapuanmoer omeemos:
l)1ocToBepHOro;
2)HEBO3MOKHOT0;
3)HECOBMECTHOT'O C JJOCTOBEPHBIM;
4)ciy4aifHOrO.

Ortser: 1
OrneHka: IMXOTOMUYECKas; IPABHIILHOE BBHITIOJHEHUE 3a/IaHUS OIICHUBaeTcs | 6amiom, a Henpa-
BwibHOE - 0 OaJUIOB.

3anaumne 42
Buibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOXo0uMoll Kiemouke)

J111s Kakoro coObITHS BEpOSTHOCTH paBHa O:
Bapuanmer omeemos:
1) TOCTOBEPHOTO;

2) IPOTHBOIIOJIOKHOTO K HEBO3MOKHOMY;,
3)HEBO3MOXKHOTO;
4)cnyqaitHoro.

Ortser: 3
Ornenka: AMXOTOMUYECKasi; MPaBUILHOE BHITIOTHEHHUE 3a/1aHUs OlleHHBaeTcs | Oaniom, a Hempa-
BwibHOE - 0 OayUIOB.

3aganmne 43
Buvibepume sepuwiii omeem u 066edume Kpy#scKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMoU Kiemouke)

JU1st Kakoro COOBITUSI BEPOATHOCTh MOXeT ObITh paBHa 0,3:
Bapuanmul omeemos:
1)mocToBepHOTO;
2)HEBO3MOXKHOT'O;
3)IPOTHBOMIOIOKHOTO K HEBO3MOKHOMY,
4)cry4aiftHoOTO.

Ortser: 4
OrneHka: AMXOTOMUYECKas; TPaBUILHOE BBHITIONHEHUE 3a1aHUs OlleHuBaeTcs | 6amiom, a Hempa-
BibHOE - 0 OaJUIOB.

3aganme 44
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Boibepume eepruiii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmuk 8 HeoOX00UuMOoll Kiemouyke)

OrtHocHUTENbHAS YaCcTOTa CHy‘lﬁfIHOI‘O COOBITHS MOXKET MNPHUHUMAThb 3HAYCHUA:
Bapuaﬂmbl omeemos.

I)ot -1 no +1;

2)ot -2 10 +2;
3) ot 0 1o 3;
4) or 0 mo 1.

Otser: 4
OrneHka: AMXOTOMUYECKas; PaBUILHOE BHITIOJHEHHUE 3a/I1aHUs OllcHUBaeTcs | Oamiom, a Henpa-
BwibHOE - 0 OaJUIOB.

3aganue 45
Buvibepume sepuviii omeem u 066edume KpyiCcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMoll Kiemoyke)

Pemure ypaBHeHue: Sin X -_1 =0
2

Bapuanmuor omeemos:
1" (") +m,m e Z;
1) 6
2) wm,me 7,
(=1 T +mtm,me Z,
3) 3

1" T +mtm,me 7.
5 6

Ortser: 4
Onenka: IMXOTOMUYECKas; MPaBUILHOE BHITIOTHEHHUE 3a/1aHUs OlleHHBaeTcs | Oaiom, a Hempa-
BwibHOE - 0 OayUIOB.

3anaume 46
Buibepume sepuviii omeem u 006edume KpyjicKom e2o Homep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 68 HeoOX00uMol Kiemouyke)

Pemmte ypaBHeHue: COS 2X=1

Bapuanmvi omeemoas:
1) 2mtm,meZ;

I +2mtm,meZ,;
2) 4
3)7tm,m e/,

4) i% +2tm,me Z.
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OrtBer: 2
OrneHka: AMXOTOMUYECKas; MPaBUILHOE BHITIOJHEHNUE 3a/1aHUS OllcHUBaeTcs | 6amiom, a Henpa-
BwiIbHOE - 0 OayLIOB.

3aganue 47
Buibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, ROCmagbme

Kpecmuk 6 HeoOXo0uMoul Kiemouke)

s .
VKakuTe ypaBHEHHE, KOTOPOMY COOTBETCTBYET pellleHue: X =— +2nm,me Z:
2

Bapuaﬂmbz omeemoes.
Digx = 1;
2)cos X = 0;
3)sin x =-1;

J3

3

4)ctg x =

Ortser: 3
OrnenHka: IMXOTOMUYECKas; IPABIIILHOE BBITIOJHEHUE 3aJaHMsI OIlcHUBaeTcs 1 6ayuiom, a Henpa-
BwiIbHOE - 0 OayUIOB.

3aganme 48

Buibepume seprulii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, HoCmasbme
Kpecmuk 68 HeoOX00UuMOU Kiemouke)

V3,

Ha xakom u3 prCYHKOB IIOKa3aHO PEIIEHUE HEPAaBEHCTBA: COS X < —

2

BapuaHmbl omeemoe.

1) 2) 3) 4)

e

A 4 \ \

L k i

Y

~ e
\ <

Ortser: 4
Ornenka: AMXOTOMUYECKas; MPaBUILHOE BHITIOTHEHHUE 3a/1aHUs OlleHHBaeTcs | 6aniom, a Hempa-
BwibHOE - 0 OaJUIOB.

3agaume 49
Buibepume sepuviii omeem u 066eoume Kpy#CKom e2o Homep (KIuKHume Kypcopom, HOCmagbme

KpecmuK 8 HeoOX00umMoll Kiemouyke)
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Otnomrenue cunyca yriaa Ol k kocunycy yrima U ects

Bapuanmuei omeemos:
1) tanrenc yrima Ol

2) kotanrenc yria O
3) OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO

4) 1.

Ortsert: 1

OHGHKaZ JUXOTOMHYECKAs, IIPAaBUIIBHOC BBINIOJIHEHUEC 3aJaHNsA OLICHUBACTCSA 1 6aJ'IJ'IOM, a HEIIpa-

BwibHOE - 0 OaJUIOB.

3aganue 50

Buibepume sepnuviii omeem u 066eoume KpysHckom e2o Homep (KIUKHUme Kypcopom, noCmagbme

Kpecmuk 6 HeoOX00uMoll Kiemouke)

VY CcTaHOBUTH COOTBETCTBUE (POPMYJIBI CIOKEHUS TPUTOHOMETPUUECKUX GYHKIMIHA cos(a — 3)

Bapuanmbz omeemoes.

1) sina -cosp —cosa. -sin B
2) sina -cosP + cosa -sin B
3) cosa -cosP —sina -sin B

4) cosa -cosP +sina -sin B

Ortser: 4

OHGHKaI AUXOTOMUHYCCKAA; ITPABUIIBHOC BBIIIOJIHCHUC 3aJaHN OLICHUBACTCS 1 63.J'IJ'IOM, a HeIIpa-

BwibHOE - 0 OayUIOB.

Kpurepun onenuBanus:

Ouenka «Heyn» | «¥YpoB» | «Xopomo» | «OTIHIHO»
B npornenTax 0-59% 60-75% 76-90% 91-100%
KonnyectBo 6aminon 0-29 30-35 36-45 46-50
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@®oHJ OLIEHOYHBIX CpeacTB 1Jad IlpOMC)KyTO‘IHOﬁ ATTECTAIUUIIO UTOraM

O0CBOCHHUA NUCHUIIJINHBI

10 JUCLHMITIIIMHE «MaremaTHuka

[TpakTrueckue 3aganus K AuddepeHunpoBaHHoMy 3a4€Ty 1 cemectp

10.

11.

12.

13.

14.

15.

(20,88 : 18 + 45 : 0,36) : (19,59 + 11,95);

BruucinTh:
Ortser: 4

R P PO
Bruucnurs: 386 32 10 18
Ortser: 4,75

(31+0,24)2,15+(5,1625ﬁ21Jg;
Bouucats: © 22 1875

OrtBer: 8,5
1 0,364:—+2.0,125+21.0,8.
Brruncinurs: 25 16 2
OtBerT: 5,8
Brcas: 1) V-125 + 2 V64 2) V32 -0,5¥-216;
3) -% V81 + V625; 4) ¥/-1000 -i V256;

Otsert: 1) -4,75; 2) 5; 3) 4; 4) -11
1) ¥2 . ¥500; 2) 40,2 %0,04; 3) V324 V4 4) V2. V16.
Brrancnuts: ) V2 > )

Otser: 1) 10; 2) 0,2; 3) 6; 4) 2.
logg 12 — logg 15 + logg 20

BrrauciuTh:
Otser: 4/3 _ ~ )
Brruncaurs: logﬂ 15 + 10g9 18 - 10g9 10
Ortser: 3/2

2log, 6 -% log, 400 + 3 log, V45.
Beruucnurs: 3 3 3
Ortsert: -4

log, (x — 5) + log, (x + 2) = 3;

Pemmts ypaBHeHue:
OrtBeT: 6

log; (x — 2) + logg (x + 6) = 2

Pemmmts ypaBHeHue:
OTBer: 3

Pemmrs ypaBHeHHe) lg(x-1)-lg2x-11)=1g 2

OtBert: 7

1 lg(x2+x-5)=]g (5x)+1g~1—
2 S5x
Pewmnte ypaBHEHME
Ortgert: 2
log1 Bx-1)= log'l (6x+8)

Pewnte ypaBHEeHME - - 2

OTBeT: KOpHEH HET
1 + 2
o-lgx 1+1lgx

<1

Pemmts HepaBeHCTBO
Otsert: (100; 1000)
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16.

17.

18.

19.

20.

21.

22

23.

logl , x — 5 log, , x < —6;
PeluTs HEpaBEHCTBO ’
Otser: (0,008; 0,04)
log, (x* + 2x) < 3
PelmuTh HEPaBHECTBO
log ,_; (V6 -2x) <0,
5x-6

PemuThs HEpaBeHCTBO
Ortser: (-4;-2);(0; 2)

Pemnts HpaBeHCTBO:
Ortser: (-1; 1); (3; 5)

logg (x* —4x+8) < 1.

PelLNTh HEPABEHCTBO: | lg Bx—4)<lg (2x + 1)

Otser: (4/3; 5)

Tpeyronsankn ABC nu ADC nexxar B pa3HBIX INIOCKOCTSIX M UMEIOT 001ryto ctopony AC.

Touka E nexut Ha cropone AB, a F nexxut na cropone BC, npuuém EF napamnensna

wiockoctu ADC. P — cepeauna AD, K — cepequna DC.

1) Joxaxure, uto EF || PK.

2) KaxkoBo B3auMHoOe pacronoxenue npsmbeix PK u AB? Uemy paBeH yros Mexmy 3Tu-
mu npsmbiMu, eciu yroia ABC pasen 40° u yron BCA pasen 80°?

OrTBer:
Pewenue:

1) EF u AC nexar B oaHo# nockocTi M EF || ACD = EF || AC.
PK — cpeausas nunua AADC = PK | AC = EF || PK.

2) PK u AB CKpelIMBawoTCH,

T.K. PK € ADC,ABn ADC=A4 ¢ PK

1.K. AC | PK, 10 Z(PK, AB) = Z(AC, AB) = £BAC

£BAC = 180° — 40° — 80° = 60°.

Otset: 60°.

. Tpaneuns ABCD (AD u BC — ocHoBanus) u TpeyroisHuk AED umeroT o011yto CTOpoHy
AD n nexar B pa3HbIX IIIOCKOCTSIX. Touka M nexut Ha ctopone AE, a P nexxur Ha cro-
pone DE, npnuém MP napaiienbHa INIOCKOCTH Tpanenuu.
1) JMoxaxwure, uto MP || BC.
2) KakoBo B3anmHOe pacriosioskeHue npsimbix MP u AB? Uemy paBeH yrosr Mexy 3TH-
MU npsimbiMu, eciiu yroi ABC pasen 110°? TTosicaure.
Ortger: _
Pewenue: T.k. MP || ABC, MP w AD nexar B 0JIHOH NJIOCKOCTH, TO
MP || AD = MP || BC. MP || AD u AD N AB = MP 1 AB — ckpely-
Batorca U Z(MP, AB) = £(AD, AB) = 180° — ZABC =T0°.
OrtseT: ckpemusaores; 70°.
OcnoBanne AD tpaneruu ABCD (AD u BC — ocHOBaHUS1) NEXHUT B TUIOCKOCTH o. Yepes

Touku B u C npoBeneHb! napaienbHble NPsMbIE, IEPECEKAIOIINE MITIOCKOCTD 0 B TOUKAX
E u F cooTBeTcTBEHHO.

1) doxaxwute, uto BCFE - napamienorpamm.

2) KakoBo B3aumHoe pacrnosoxenune npsameix EF u AB? Uemy paBeH yroi Mexay STUMH
npsimbiMu, eciii yrot ABC pasen 150°7 Tlosicaure.

Ortser:
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Pewenue:

Npeanonoxum, EF we napantenska AD, Toraa T.x. BC || AD, t0 BEw
CF — CKpELMBAKITCA, @ N0 YC/IOBHKY OHH MAPA/UTE/BHB = MPOTHBO-
peune = EF || AD = EF || BC = BCFE — napannenorpaMM =» EF u
AB — cxpeuwmBaiorcs, a Z(EF, DB) = £(BC, AB);

T.K, ZABC = 150°, 10 £(BC, AB) = 180°-150° = 30°,

T.K. YroNl MekAY MPAMBIMH JIEKHT B MpOMexyTke Mexay 0 um 90°,
BKITIOHAA KOHIDbL.

Otser: 30°,

24. B tetpasape DABC yrast DBA u DBC npsmeie, DB =6, AB =BC =8, AC = 12. Ilo-

25.

CTPOMTE CEYEHHUE TETPA3Ipa IIOCKOCTHIO, MPOXOIAIIEH yepes3 cepeauny DB u napain-
nensHOM Iiockoctr ADC. Haliante iomans ceueHus.

Otser: 12

Bce rpann mapamnenenunena ABCDA1B1C1D;1 kBaapats! co croponoit 4. Uepes cepenu-
Hy pedpa AD napamiensHo miockoct DA1B1 nmpoBenena minockocts. [Toctpoiite ceue-
HUE U HalJUTE ero NepuMeTp.

Orser:

Hawo ABCDAB,C\D; — ky6 co CTOpOHOH a, F — cepeauna AD.
UYepes F napannencho DA, B| nposeneno ceyenue.
Haiitu: ero neprmerp.

B, ol

A 0 Dy

¢ a\.r e
4 F D

Pewenue:
Tpoeonmm FG || A,D, GH || DC, HI || FG, FI = FGHI — nckomoe
ceueHue.

5

PR
Fl=GH=a, FG=HI=%-43__2a _,
44 2
:>P=a+a+ﬁa=2a+\5a.
Oreer: 2a+2a.

26. B Terpasape DABC touka M — cepequaa AC, DB =6, MD = 10, yron DBM npsimoii.

[Toctpoiite ceuenue TeTpasapa IIOCKOCThIO, MPOXOoAsiei uepe3 cepenuny pedbpa DC
napaiensHo miockoctd DMB, n HailguTe miomanb CeYeHus.
Otser:

JNawno: DABC — tetpasap, AM = CM, £DBM = 90°, DB =6, DM = 10.
IMocTpoHTE: cedeHHe, Mpoxoasuiee yepes cepeauy DC, napannensHo
DMB.

Hatity: nnowmans ceuexus,

Pemenue: )
CP = PD. Ipoeoaum PQ || DM, OR || MB, RP = POR — uckomoe
ceueHue.

1

S{BMD)=«;--6-J100—36 =242 S = 2476,

T.K. APOR ~ ADMB c ko3t duiHerTOM —;- .

Ortser: 6.

27. ABCDA:1B1C1D:1 — napannenenunes, Bce rpaHd KOTOPOTO MPsIMOYToidbHUKH, AD = 4,

DC = 8, CCy = 6. [TocTpoiiTe cedeHre mapauiesienuIeaa, IIOCKOCThIO, IIPOXO/ISIIEH ve-

pe3 cepenuny pedbpa DC napamnensHo minockoctu AB1Ci u HaliiuTe mepuMeTp CedeHHsI.
Otger: 18

28. Touka M paBHOyJalleHa OT BCEX BEPIIMH paBHOOEAPEHHOTO MPSMOYTOJIBHOTO TPEYTroib-

Huka ACB (yroa C npsamoit), AC = BC =4 cm. Paccrosinue oT Touku M 110 TITIOCKOCTH
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29.

30.

31.

32.

TpeyronbHUKa paBHO 2v/3cM. JIokakuTe, 4To m10ckocTh AMB HepIeHIuKyIIsSpHa IIoc-
koctu ABC. Kakoit yron mexay MC u mnockoctsto ABC?
Ortser:

Pemense:

Tk M PRBHOYIANCHA OT BEPIUHH, TO OHA NPOCUMPYETCR B LEHTP
ONECAHHONE OKPYRHOCTH, T.e. B cepetnty 48,

Mycre 210 Gymer 1. K, Torga MHC -~ maneltisfi yron aayrpanHoro
yrna meniy ABC w AME = ouu nepneHankyIap kL

Mycrs HK L CB = MK 1 BC (no TeopeMe o TPEX MEpneHIMKYTR-

pax).
23

HE -—AC 2= LMKH = arctg =~ = 60° = Z(BMC, ABC)

LIMC, ABC) = £ MCH = a:ugH—C = aﬂ:tg%f’% = "ﬂg\E .

.

Omeer: 60°, mlsg .

ABCD - kBaapat co CTOpOHOH, paBHOU 4 cM. TpeyroabHUK AMB nuMeeT o0111yio CTOpoHy
AB ¢ kBagpatom, AM = BM = 2v/6cm. [110CKOCTb TPEYroNbHUKA U KBAAPaTa B3AHMHO
nepneHauKyisapHsel. Jlokaxure, yto BC nepnenauxynspuo AM. Halinure paccrosiHie oT
ToYkd A no rwiockoctu DMC.

OrTBer:
Peuienne:

[Tposegem MH L AB = MH L ABC (Tx. MH L BC) = AM L BC no
TeopeMe O Tpex NepneHAnKynapax. €.,

MH L CH.CH=v4* +2? =25 .
S(AMB) = (246 +2)(2/6 —2)-2-2 = 2/24—d =45 =
28 MH
MH=22 225 = = arctg——= = arctg] = 45°,
= MH T V5 = ZMCH = arctg o arcigl
Orteet: 45°,

Touka M paBHOyJa/I€eHa OT BCEX CTOPOH IpaBUIIbHOrO TpeyrojapHuka ABC, cropoHna ko-
Toporo paBHa 4 cMm. Paccrosinue ot Touku M 110 miockoctu ABC paBHO 2 cm. Jlokaxure,
yt0 1iockocTb AMO nepnenaukynspHa miockocty BMC (O — ocHoBaHM€ NepHeHIUKY-
Jsipa, OnyieHHoro, u3 Touku M Ha miockocte ABC). Touka E npunagnexur AC, npu-
gém AE : EC = 2 : 1. Hafigute paccrosiaue ot Touku E 110 mockoctu BMC.

Ortsert:
Pewnexue:
AH L BC = MH 1 BC = CB L AMO = AMO 1 BMC. Y.1.n.

W3 1 zf

MH=MB-T—2J_ :a()H=-3—AH— MH=222

= ZMHA = arctg—= 60° = Z(BMC, ABC).

%

3
__CH__4 J' V3

s £ZMCO =arctg —— = arct
c0s30° 3 & arctg—-

5

Oteer: 60°, a.rcth.

Tpeyroasauk ABC — npsimoyronshslii (yrosn C = 90°), AC =CB=3 cMm. TpeyroiabHuk
AMC nmeer o6mryio cropony AC ¢ tpeyronsankom ACB, AM = CM = /6 cwm. Tnocko-
CTH TPEYTrOJIbHUKOB B3aMHO MepHeHIuKyIsIpHbl. Jlokaxkute, yto MC neprneHuKyaspHo
BC. Haiigute yron mexay MB u mnockocteio ABC.

Ortser:

-

Pewenme:
T.x. MAC L ACB, o npamaa MC npoeunpyetca Ha npamyio AC =
no Teopeme o Tpex nepneHAxkynapax MC L CB. Y.r.a. MH L AC =

fﬁ_g
= /MBH = arcsin ﬂi‘H i 4

—— = arcsin
MB VI+6

= arcsin L 30°,
2
OrseT: 307

Touka M paBHOyJaj€Ha OT BCEX CTOPOH MPaBWIbLHOTO Tpeyroiabarka ABC, cTtopoHa Ko-
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Toporo paBHa 4 cMm. Paccrostaue ot Touku M 110 miockoctd ABC paBHO 2 cm. Jlokaxure,
910 1IockocTh AMO nepnenaukyispHa miockoctd BMC (O — ocHoBaHUE TIEPIICHINKY-
aspa, oNmylIeHHoro, u3 Touku M Ha mockocts (ABC). Haiinute yron mexay MC u
mockocThio ABC.

OTBeT:
Pewmexue:
AH L BC=>MH 1L BC = CB L AMO = AMO L BMC. Y.1.a.

3 1 23
3

MH=MB-TE=2J_’_. = ()H=-3—AHT%MH:

2
= £MHA = arctg——==60° = £(BMC, ABC).
23
3
CH 4
O=——=—; ZMCO =arct
cos30° 43 &

5

23 V3
e

=arctg T .

Orser: 60°, an:tg%.

33.

Touka C nexurt Ha oTpe3ke AB, npuuém AB : BC =4 : 3. Otpesok CD, paBHblii 12 cm.

napaJjuiesyieH IUIOCKOCTH 0, Ipoxoadiel yepe3 Touky B. Jlokaxute, uro npsmas AD ne-
peceKaeT IIOCKOCTh 0. B HEKOTOpo# Touke E, n Haliaure orpe3ok BE.

OrtBer: 48

Kpurepun onieHkr Ha 3K3aMeHe

DK3aMeH MPOBOAUTCS B MUCHMEHHOW ¢opme mo Ounetamuiiv B opMe TECTUPOBAHHUSL.
Kpurepuu onieHku npu npoBeieHuU 3K3aMeHa 110 ouetTam

«OTJIIMYHO»

«XOpouo»

«YHAOBJICTBOPUTCIIBHO»

«HEYHOOBJICTBOPU-
TCIBHO»

CTYACHT TpaKTHYe-
CKOE 3aJIaHue BBHI-
nonHseT 0e3 OoIu-
00K, YBEpPEHHO OT-
BEYaeT Ha JOIMOJIHU-
TCJIBHBIC BOIIPOCHI.

CTYIEHT TMPaKTUYECKOe
3aJaHHe BEITIOJIHIET 0€3
oIINOOK, Ha MIOMOJIHH-
TelbHBIE BOMPOCHl OT-
BEYaeT HEYBEPEHHO,
JIOITYCKAeT HEe TOYHOCTH

B OIIPEACICHUSAX.

CTYIEHT IpPaKTUYECKOe
3aJlaHM€ BBIMOJIHWI Ya-
CTHUYHO, C JOINYIIEHUEM
OIIMOOK B pacuérax.

CTYACHT IIpaKTU4C-
CKO€ 3aJaHuC HC
BBIIIOJITHUII.
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Kputepuu oneHkH mpu MpoBeIEHUU dK3aMeHa B (hopMe TeCTHPOBAHUS

«OTJIUYHO» «XOpOouIo» «YAOBJICTBOPUTCIIBHO» | «HCYAOBJICTBOPHUTCIILHO»

CTY/ICHT BBITIOJHWI | CTYACHT BBIINOJHWI | CTYACHT  BBIIOJHIII | CTYJACHT BBIOJHUI Me-
91-100% u nabpan | 76-90% wu wnabpan | 60-75% u nabpan 13- | Hee 0-59 % u nabpan O -
29-33 6anos. 19-28 Gamnos. 18 6amios. 12 6annos.

DOoH/I OLIEHOYHBIX CPEACTB AJIsl IPOMEKYTOYHOH
aTTecTallMMII0 UTOraM OCBOEHHS
JTHCHHUILIHHBI

0o qucnouInimmae «MaTteMaTHKa»

Bonpochl Kk hk3aMeHy 2 ceMecTp

1. Pannannas mepa yria. OnpezneneHue CHHYCa, KOCUHYCa M TAHI€HCa yIJa.

OtBeT: PanmuanHoil Mmepoii yria Ha3bIBa€TCsA OTHOILIEHUE JIMHBI IYTH, JJIs1 KOTOPOi
JAHHBII yroJl sIBJseTCS HEHTPAIbHBIM, K paIlyCy OKPYKHOCTH. YTOJI paBeH | paauany
(o6o3nauaercs 1 pax), ecnu ayra, Ha KOTOPYIO OH OMUPAETCs, paBHA panyCy OKpy)HOCTH. Tak,
MONTHBINA 000pOT, paBHBIA 360° B TpalyCHOM U3MEPEHUH, COOTBETCTBYET 2 T B PaINaHHOM
n3mepeHnu. OTKya Mbl IOJy4yaeM 3Ha4eHue OAHOro paguana: pa g 1.=360 o2 t=57 o, 2958 =
57 017"45".

CuHycoM yriia @ Ha3bIBaeTCs OpAUHATA TOYKU, TOTydEeHHOU moBopoToM ToukH (1; 0)
BOKPYT Hayaja KOOPAMHAT Ha yroi a (00o3HavaeTcs Sin a).

Kocunycom yria Ha3piBaeTCst abcucca TOYKH, TOIYICHHOU MOBOPOTOM TOUKH (1; 0)
BOKpPYI' Hauaja KOOpAHHAT Ha yros a (o0o3HayaeTcst COS a.).

TanreHncoM yria Ha3bIBA€TCs OTHOILIEHUE CHHYCA YIJIa & K €ro KocuHyca (0003HavaeTcs
tg a).

2. 3aBHCHMOCTh MEXIY CHHYCOM, KOCHHYCOM M TaHT€HCOM OJIHOTO M TOTO K€
yria. TpUroHoMeTpruYecKre TOXKIECTRA.

t a—Sina rne cosa = 0

OTtBerT: g _— COS“’ A .,
cosa .

ctga =_—, I/ie sina # 0.

sin? a + cos? a = 1.

TPUTOHOMETPUUICCKOE TOKIECTBO.
3. DopMyIIbI CIOXKEHUS.
Orger:




cos(@ + B) = cos acos f — sina sinf.
cos(a@ — B) =cosacosff + sina sinf.
Cos G— a) = sina, sin G — a) = cosd,

C0S G —ﬁ) = sin .
sin(e¢ + f) = sina cos f + cosasin 5.
sin(e — ) = sina cos f — cos asin f5.

tga+tgpf
tgla+p)=——"""7"7—.
l-tgatgp
CuHyc, KOCHHYC U TaHT'€HC IBOWHOrO yria.

OtBerT:

sin2a = 2 sina cos a.
2 2

cos2a = cos“a — sin“ a.
ta 2o — 2tga
g a_l—tgza' |

DopMyJibl TPUBEIICHMUS.
OtBerT:

sing—a)zcoso:, cos(g—a)zsina,

sin(m — @) = sina, cos(m — a) = —cos g,
(3w 3 )
sin(——a|=—cosa, cos|——a]=—sing,
2 2
sin G + a) = cos a, cos (g + a:) = —sina,
sin(r + a) = —sing, cos(m +a) = —cos a,

_ (3?’[ )
sin| —-+a ) =—cosa.

tg (g+ a:) = —cig a,

ctg (g—l—az):—tgo:,

(SH ) )
cos ?+cx = sina.

tge—a)zctga,
ctgG—o:)ztga.

CymMa 1 pa3HOCTh CUHYCOB.

Ortser:
a + a—
sina +sinff = 2sin 2'8(:05 2'8,
: : o= a+p
sina —sinf = 2sin COs ,
2 2
CyMMa ¥ pa3HOCTb KOCUHYCOB.
Ortser:
a+p a—pf
cosa +cosff = 2 cos > cos 5
. a+p a—p
cosa@ —cos f = —2sin 5 sin 5

YpaBHeHue COS X = a.
Otset: U3 omnpenenenus kocunyca cienyer, 4to —1<cos a<l. [Tosatromy ecau |a[>1, To
ypaBHEHHE COS X=a HE UMEET KOPHEH.

ApKkocmHycoMm uurcia a€[—1;1] Ha3pBaercs takoe unciio a€[0; 7], KoOCHHYC KOTOPOro



paBeH a:
Arccos a=a, ecim C0S a=a u 0<a<r.

Bce kopHu ypaBHeHUs COS x=a, rae |a|<l, MOXXHO HaXOAuTh 1o hopmyJie
x=%arccos a+2nn, n€Z.
[na moboro a€[—1;1] cnpaBenimBa hopmyna

Arccos (—a)=m—arccos a.

KopHu ypaBHeHua cosx=anpua =0, a=1, a=
— 1 moMHO HaxoauTb No Honee npocToim Gopmynam:

T
cosx =0, x=§+fm, necs,

cosx =1, X = 271n, nez,

cosx =—1, X =71+ 27nn, ne-sz.

9. VpaBHenwue Sin X = a.
OtBeT:

2. YpaBHeHMesSinx = a

M3 onpedeneHWsa CuHyca cnegyeT, 4yto —1 <=
sine<1. MNostomy ecinm |a|>1, TO ypasHeHue
Sin X = @ He UMeEeT KOpPHEeN|.

ApKcUHycom uncna a € [—1;1] HasbisaeTcAa Takoe Kophu ypasHehna sinx =anpn a=0, a=1, a=

T ow — 1 moxHo HaxoauTb no Gonee NnpocTeiMm Gopmynam:
yncno @ € 7 5| CMHYyC KOTOpOTO paBeH a:

. . m m
arcsma=a,eansma=ahfgsasf.

2 sinx =0, X =mn, nedz,
Bce KopHM ypaeHeHus sinx = a, rae |a| < 1, moskHo
HaxonuTs No dopmyne 7T
x = (—1)"arcsina + mn,n € Z. sinx =1, X =—+2nn, nez,
Ilna nwoboro a € [—1; 1] cnpaseanusa popmyna 2
arcsin(—a) = — arcsina. -
sinx = —1, x=—§+2?m, n ez

10. YpaBuenue tg X = a, Ctg X = a.
OrtBerT:

3. YpaBHeHHetgx = a

M2 onpefeneHUA TAHTEHCA CNeOYeT, UTO tg X MOMET
npuHumaTe noboe AeicTBUTENbHOE 3HadeHue. [oatomy
YpaBHeHWE tg X = @ UMEET KOPHEH.

ApKTaHreHcom yucna a € R HasbiBaetca Takoe Yncio
a € (—g; g), TAHIEHC KOTOPOTo PaseH a:

T
E .

Bce KOpHM YpaBHeHWA tgXx = a, raea € R, MOXHO

HaxoaWTb No dopmyne
X =arctga+mn,nE Z.

[na noboro a € R cnpaseanunea dopmyna

arctg(—a) = —arctga.

w
arctga = @, eCIMtga =av —S =@ <

11. ®ynkuus y=cos(x), ee cBoicTBa U rpauk.
Ortser:



MepeyncnMm OCHOBHbIE CBOMCTBA OYHKUMM Y = COS X .
1) O6nacTb onpefeneHWa — MHOMecTBOo R Bcex
[eACTBUTENbHbIX YMCEN.
2) MHOMeCTBO 3HadeHuid - oTpesok[—1;1].
3) GyHKUMA Y = COS X NepUOAMUECKas C NepHOAOM 2TT. WHTEepBanax, NoaydaemblX CABWramMM 3TOMO WMHTEpBana Ha
4) ®yHKUMA ¥ = COS X YeTHasA. 2mn, o =11,%2,....
5) DyHKUMA Y = COS X NPUHMMAET: 6) ®yHKumA y = cos X:
- Bospactaer Ha oTpeske [1T; 27T M oTpeskax, Noayyaembix
CBMramu 3Toro oTpeskaHa 2mn,n = +1,42, ... ;
- HauBonbuiee sHa4eHue, pasHoe 1, npu x = 2nn,n € Z; - VY6bleaeT Ha otpeske [0; 1| W oTpeskax, Monyyaembix
- Haumenbuiee 3Ha4eHue, paeHoe -1, npw CABMramu 3TOro oTpeskaHa 2rn, n = +1,+£2, ...
xX=m+2nn,n € Z;

T 3w
- OTpuuaTenbHble 3HAYEHHMA Ha UHTEpBane (5, ?) W Ha

m
- 3Hayenwue, paeHoe O, NpMx = -+ n,n € Z;
2

mm
- TNonoxuTenbHble 3HAYEHUA HA HWHTEpBase (—E, E) M Ha

WHTEepBanax, NoAy4aeMbIX CABUIaMH 3TOTO MHTEPBana Ha
2mn,n =+1,%2, ;

Tak Kak y =cCO0SX - mNepyoauyeckan GYHKUMA C
nepuogom 21T W rpadur nocTpoeH Ha oTpeske [—m; 7|
LONMHOW, paBHOW Nepuogy, PacnpocTpaHMm ero no BCewr
UUCNOEOW MPAMON C NOMOLLBK CABWIOB Ha 27T , 4T W T.4.
BNpaso, -27,— 4T W T.[. BNEBO, TO ecTb Boobuwe Ha 2mn,
ned4d.

12. ®dynkuus y=sin(X), ee cBoMcTBa U Irpaduk.

OrtBert:
- OTpuLaTenbHble 3HaUYeHNA Ha UHTepBane (TT; 27) W Ha

OcHOBHbIE CROMCTEA dyHKUMM Y — SinX. WHTepBanax, NoAyyaeMblX CABMraMM 3TOTO WMHTepBana Ha
1) OBnactb OnNpeseneHUAs — MHOMecTBO R Beex 2mn,n=+1,42,....

NeNCTBUTENbHBIX YUCE. 6) DyHKLMA ¥ = sinx:
2) MHO3KecTBO 3HaueHui - otpezok|[—1;1]. P —
3) ®yHKUWA V = sinx NepuoaMYEcKan € NepUOAOM 27. - Bospactaer Ha oTpeske [_E} E] W OTpesKax,
4) ByHKuMA y = sinx HeueTHaA. nosyYaembiXx CABWramWM 3TOrO  OTpeska Ha 2mn ,

5) ®yHKUMA ¥ = §inx NpUHUMAET:
) yHKumA Y P n=4+41,42,..;
- 3HayeHue, pasHoe 0, Npu x = TN, N € Z; T 2
- HauGonbwee 3HayeHue, pasHoe 1, npu - Y6biBaeT Ha OTpe3Ke [E’ ?] W OTpe3Kax, noayvyaemblx
s
x=;+2Imne; C/LBMramm 3Toro oTpeskaHa 2mm,n = +1,+2, ...
- HaumeHbluee 3HaueHue, paBHoe -1, npwn
x = _§+ 2mn,n € Z;
- TMonomuTenbHble 3HaueHuA Ha wutepeane (0; ) W Ha
WHTepBanax, Nony4yaembix CABMIaMMK 3TOTO MHTEPBana Ha
2mm,n = 1,42, .;



paduk dyHKUMKM y = sinx wn3obpaeH Ha PHCYHKe.
Kpweana, AenaiowancAa rpadukom ¢yHEUMKM Y =sinx ,
Ha3blBaeTCA CUHYCOMAOMN.

—211/\—11 o
_3n 0

2 -1
Tak Kak rpadmk dyHKUMKM ¥ = sin X NonydyaeTcA CABUrom

rpadurka ¢yHKUMM Y =COSX , TO CBOWCTBA OYHKLUMM
Y = SiN X MOMHO MONY4YMTb U3 CBOICTE GYHKLMK Y = COS X.

v
1

y=sinx

BA
£

=1
[
”\

bR
" Y

13. ®ynkuus y=tg(x), ee cBoiicTBa U rpauK.

OtBeT:
OCHOBHbIe CBOWCTBA PYHKUMM Y = tg X .
1) O6nacTe ONpefeneHWa —  MHOMECTBO  BCeX

OeACTEBMTENBHBIX YMCEN X # 2—0— mmneEZz.

2) MHomecTBO 3HauyeHMi - mHOmecTBo R BCEX
OeNCTBUTENBHBIX YUMCEN.

3) @yHKUMA YV = tg X nepMoaMyeckan c nepModom 1.

4) dyHkuma ¥ = tg x HeueTHan.

5) dyHkuma ¥ = tg X npuHUumaeT:
- 3HaueHue, paBHoe 0, Npu X = MN,N € Z;

- MonomuTenbHblE 3Ha4YeHHA Ha WMHTEpBanax
(T[?‘L; §+1m)n €Z;

- OTpHLI,aTeﬂbele 3Ha4YeHUA Ha WMHTEpBanax
(—§+ h; ?m)n EZ;
6) PyHkuua y =1tgx BO3pacTaeT Ha WHTepBanax

(—§+?m; §+1m),ne Z.

Moctpoum rpadmk GyHKUMKM Y = tg x Ha Bcel obnactu
onpegenennA. ®yHKuMA Y =tgx  nepMogWuyecKas C
nepuogom 1. CnepgopeatencHo, rpaduk 3Tol  GyHKUMKM

CABMrammn BAONb ocu abecumcc Ha Tn, n € Z.

0 L] T 3
2 F)

[

T m
nonyyaetcA W3 ee rpaduKka Ha wWHTepsane (—E;E)
| 57 x

!

2n

14. IIponsBoaHas GyHKUUHU, €€ PUINUECKUI CMBICI.

OtBerT:

Teopema (pU3UYECKMIN CMBICA MPOU3BOSHOMN)

Ecnms = S(t) — 3akOH I'IpFlMOJ'IHHePIHOI'O OBWIKEHKMA TeNa, TO NPOW3BOAHaA BblpaxaeT

MIHOBEHHYH CKOPOCTb B MOMEHT BPEMEHW t:

u(t) = s'(t).

15. IpaBuna auddepenimpoBanus. [[pou3BogHass CyMMBbI, pa3HOCTH,

MPOU3BEICHUST UIACTHOTO (YHKIIHMA.
OT1BeT:



Mpu BbIYUCTIEHUM NPOWU3BOAHOI UCNOMNB3YHOTCA
cnegylowue npaeuna audpdepeHLNpoBaHNs CyMMbI,

NPoK3BEAEHNA N YacTHOrO:
1. MpousBogHaA CyMMbl paBHa cyMme
NPOWU3BOAHbIX:

(F&) +9() = F ) +g ). (1)

2. MNoCTOAHHDBIN MHOKUTEND MOYKHO BbIHECTH 3@

3HaK NPOM3BOAHON:

(cf) =cf' (). (@)

3. HPOHSBO,D,:-IaFl NPOU3BEAEHUA:
(f0g(®) =f (g +f)g (x). (3)
4. MNponzBogHas YacTHOro:
(f(x))’ g - f)g' ()
g(x) g*(x) '
5. MNponzBogHas cnoXHOR dyHKLWUK:

(Fle@)) = F'(g0))g' @) (5

= (4)

16. IIponzBoaHas crenenHoil GyHkuu. [Ipon3BogHbIE HEKOTOPBIX ANMEMEHTAPHBIX

(GyHKUIMH.
Otset:
= 0, -1) ﬂ-pOHSBOp,HaFl nokasaTensHoi dyHKYMM.
(x) =1
1 (ex)r — ex, (1)
l:xzj’ = 2x, (ekx—b)’ — kekxtb_ (D)
EAY, 2 a7 x
x*) = 3x°, (@) =a*Ina. (3)
1 :( ) 1 2) MpouseogHas noraﬁmcbmuqecmﬁ chyHKLMW.
) =—-5 @=0), logax =7 (4)
(Inx)' = %,x >0. (5)
L
(x)' = 24/ (> 0). (n(kx + b)) =——. (6)
(loggx)' = ——. (7)

3) MNponzBogHbIE TPUIOHOMETPHUUECKMX cRYHKLMIA.

(sinx)' = cosx, (cosx)' = —sinx. (9)

Cnpaeegnuesl Takxe dopmMynel

(sin(kx + b)) = k cos (kx + b),
(cos(kx + b)) = —k sin (kx + b).

17. 'eomeTrpuyeckuil cMbICI IPOU3BOTHOM.
Ortser:

HanomHum, 4to rpachmkom NUHeRHo yHKLUKN
v = kx + b aBnAerca npamas. Yucno k =tg «

Ha3blBatoT YrNoBbIM ko3 drumeHTOM NpAMOIA, a yron
« — YrnoM MexXAY STo npaMoli U ockio Ox.

Ecrmk >0,To0<a < g; B 3TOM cny4ae yHKLWA

BO3paCTaEeT U FOBOPAT, UTO NPAMAas HanpasneHa
BBEpPX.

Ecrmk < 0,10 —g < a < 0; B 3TOM cny4ae

dyHKUMA yObIBAET 1 FOBOPAT, UTO MPAMas
HanpaeneHa BHK3.

eoMeTpuYecKkuii cMbICn NPOU3BOAHOW COCTOUT B
TOM, HYTO 3HA4YEHWE NPOU3BOAHON f(x) B TOYKE X
paBHo yrnoeomy kosdhUUNEHTY KacaTensHoM K
rpacbuKy dyHKUMK B Touke (x; f(x)):

ff)=tga

18. [IpusHak Bo3pacTaHusi, yObIBaHUS (YHKIIHMA.

OrtBeT:



Ecnu f'(x) > 0 Ha npomMeskyTke, TO OYHKLMA
BO3pacTaeT Ha 3TOM NPOME3KYTKe.

Ecmu f'(x) < 0 Ha npomerkyTke, TO PyHKLMS
yBbiBaeT Ha 3TOM NPOME3KYTKe.

MNpu fokasaTenbcTBE TEOPEM O JOCTAaTOUHbIX
YCNOBUAX BO3PacTaHUA UnK yBbiBanua dyHKLMKM
ucnons3yeTcs Teopema 1, KoTopas HasbiBaeTCH
Teopemon INlarpaHxa.

Teopema 1. Ecnun coyHKUMA f(x) HenpepbiBHa Ha
oTpeske [a; b] n gudbdbepeHyMpyema Ha MHTEpBane
(a; b), To cywecTeyeT Touka ¢ € (a, b) Takas, uTo

f(b) = f(a) = f'(c)(b—a).

19. DkcTpemyMbl (PyHKIHH.
Ortser:

Touka x; Ha3bIBAETCH TOUKOIN MakCUMyMa hyHKL MK
f(x), ecnu cywecTByeT Takasa OKPECTHOCTL TOUKK X,
YTO ANA BCEX X # Xy W3 3TOI OKPECTHOCTH
BbINONHAETCA HepaBeHCTBO f(x) < f(xp).

Touka x; Ha3bIBAETCHA TOUKON MUHUMYMa chyHKLMK
f(x), ecnu cywecTBYeT Takasa OKPECTHOCTL TOUKK X,
UTO ANSA BCEX X # Xy W3 3TOI OKPECTHOCTH
BbINONHAETCA HepaBeHCTBO f(x) > f(xp).

ToukM MUHUMYMa 1 MaKCMMYMa Ha3blBakoTCH
TOUYKaMK SKCTpEMyMa.

20. Haubosnp1iee 1 HauMeHbIIIEe 3HAYCHUE (PYHKITUH.
Ortser:

OnAa HaxoxxaeHWa HaunbonblUero u HauMeHbLLEero
3HadeHUi OYHKLUMW Ha oTpeske [a; b] HY»KHO:

1) HallTW 3Ha4YeHWA hYHKLWKM Ha KOHLUax oTpeska,T. e.
ducna f(a) u f (b);

2) HallTK ee 3Ha4YEeHNA B TEX KPUTMHYECKUX TOYKaX,
KoTopble NpUHagne»<kat uHTepeany (a; b);

3) U3 HallAeHHbIX 3Ha4YeHWil BeibpaTe Hanbonbluee 1
HauMmeHbluee.

Ecnu 3Havenns dyHkuun f (x) HeoTpuyaTensHbI Ha
HEKOTOPOM NPOMEKYTKE, TO 3Ta PYHKUMA W chyHKUMA
(r (x))n, rge n —HaTypanbHoe YWUCno, MPUHUMaKT
Hanbonbluee (HaMMeHbLee ) 3Ha4UEeHNe B OAHON U TOW
JKe TouUKe.

21. llonsatne nepBoodpaszHoii. OCHOBHOE CBOHCTBO MEPBOOOPAZHOM.
Ortser:

®yHKUMA F (X) HasbiBaeTca nepeoocbpasHoi
thbyHKUMK f (X) HA HEKOTOPCM NPOMEXKYTKE, 8Cnn ANS
BCEX x U3 3TOro npomeskyTka F' (x) = f (x).

22. IlpaBuma BBIUKCICHHS IEPBOOOPA3HBIX.
Otser:



Dyuxnua Ilepnoobpaznan
Pt
2 pw -1 p+]+(‘“
l.x'PU Inx+C
X
et ef + O
sin x ~cos x +
cos X sinx +C
(hx-b)? '
4 - —_—
(kx + b, p=-1, k=0 kp+ 1) +
ﬁ. k=0 iluth—ab]uﬂ
et koo %an-o+c
sin (hx+8), k=0 —%cas[k:r+h}+{?
cos (kx +b), k=0 %sin(kx4b]+c

23. Onpenenennbiii  uHTerpasn. @®opmyna  Heiorona-Jleioanma.  [lmomans
KPUBOJMHENHOW Tpameluu.
OrTBerT:

PazHocTb F(b) — F(a) HazbiBakT UHTErpancmM ot
hyHKUMM f(x) Ha oTpeske [a; b] M 0603HaYaoT Tak:

3. Mnowaas KpuEGRMHEIHOH fab f(x)dx (umtaetcq: «VHTerpan oT a 4o b 3¢ OT UKC

Tpaneyuu 1 uHTerpan. v A3 UKC), T'e'b
y=f(x)
Mnowage KPUBONUHERHOM J.f(x)dx =F(b) —F(a). (2)
Tpaneuwu (puc.) MOKHO 2
BBIYUCINTE No hopmyne Popwmyny (2) HaseiBaloT hopmynoi HeloToHa -

5=F() —F(a). (1)
F'ae F (x) noban
nepeoobpa3zHan dyHKUMK f(x).

Takum oBpazom, BblMMCNEHWE Nnowaau
KPUBOMNMHENHON Tpaneuun CBOANTCA K OTbICKaHW _
nepeoobpazHoii F (x) yHKUMK f (x), T. €.K s ff(x)dx 3
WHTerpupoBaHuio yHKUMK f (x). a

24. Tlpusma. IlpaBunbHas mnpusma. IIpsmas u HakinoHHas mnpusma. Ilnomane
MOBEPXHOCTH U 00beM npu3Mel. [lapannenenunen. Ky6. [Inomaas moBepxHoctu
¥ 00beM mapauiesienurnena u Kyoa.
Ortser:
[Tpu3moit Ha3bIBaETCSI MHOTOTPaHHUK, KOTOPBIA COCTOUT U3 JIBYX IJIOCKHX
MHOTI'OYT OJIbHUKOB, JIEKAIUX B Pa3HBIX INIOCKOCTAX U COBMEUIAEMBIX apaJIIeIbHBIM
IIEPEHOCOM, U BCEX OTPE3KOB, COCAUHSIOIINX COOTBETCTBYIOIIUE TOYKH ITUX
MHOI'OYTOJIbHUKOB. MHOTOYTI'OJIbHUKY Ha3bIBAIOTCSI OCHOBAHUSIMU NIPU3MBI, a OTPE3KH,
COEAMHSIIOLINE COOTBETCTBYIOIINE BEPIIMHBI, - OOKOBBIMU peOpaMy IPU3MBI.
Tak xak napassenpbHblii IEPEHOC €CTh JBUKEHUE, TO OCHOBAHUS IIPU3MBbI PABHBI.
Tak xak Ipu napajjIeIbHOM IIEPEHOCE MIIOCKOCTh IIEPEXOAUT B IIapaJUICIbHYIO
IUIOCKOCTb (WJIU B C€0s1), TO Y IPU3MbI OCHOBAHHUS JI€XKaT B apaJUIebHBIX MJIOCKOCTSIX.
Tak kak rpu napasiesbHOM IIEPEHOCE TOUKU CMELIAI0TCS 110 NMapajlieNbHbIM (HIIN
COBIIQJAIOLIMM) IPSIMBIM Ha OJTHO U TO K€ PacCTOSHUE, TO Y NPU3MbI 00KOBbIe pedpa
NnapajuieJbHbl H PABHBI.
[Tpu3ma Ha3bIBaeTCS MPSIMOM, eciii OOKOBBIC pedpa nmepreHANKYISIPHBI OCHOBaHUsAM. B
IIPOTMBHOM CJIy4ae IPU3Ma Ha3bIBA€TCsl HAKJIOHHOM.
VY npsMoii npu3Mbl OOKOBBIE TPaHU SIBISIIOTCS MpAMOYrojabHUKaMu. [Ipu n3zobpakenun
IpSMOM MPU3MBI Ha PUCYHKE OOKOBBIE pedpa 0OBIYHO MPOBOJAT BEPTUKAIBHO.
[Ipsimast mpu3Ma Ha3bIBAETCS IPaBUIIBLHOM, €CJIN €€ OCHOBAHMSI ABJIAIOTCA IPaBUIbHBIMU
MHOTI'OYTOJIbHUKaMH.
BokoBoIi TOBEPXHOCTHIO MPU3MBI (TOYHEE, MIIOIAIbI0 0OKOBOW MOBEPXHOCTH)
Ha3bIBaeTCsA CyMMa IJIONaei OOKOBBIX IpaHEH.

INeliBHuya B yecTs cosgateneil gudhepeHunansHoro
W MHTErPanbHOro MCUNCNEHNS.
W3 dopmyn (1) u (2) nonyqaem

b




25.

26.

27.

ITonHas moBepXHOCTH MPU3MBI paBHA CyMMe OOKOBOM IMOBEPXHOCTH U MJIONaAei
OCHOBAHHUM.

Ecnu ocHOBaHME MPU3MBI €CTh I1APAIIIEIIONPAMM, TO OHA HA3bIBAETCS
napajuieenunenoM. Y rnapajesenurea BCce FPaHy — I1apauiesior pAMMBI.
[Inpamupa. [IpaBunbsHas nupamuaa. Y cedennas nupamuaa. Terpasap. [Tmomans
HOBEPXHOCTH U 00BEM MU PAMU/IBL.

Ortser:

[Inpamuoii Ha3bpIBAETCS MHOI'OTPAHHUK, KOTOPBIM COCTOUT U3 IJIOCKOTO
MHOI'OyTOJIbHUKA - OCHOBAHMS IIMPAMUJIbI, TOYKHU, HE JIEKAILEH B INIOCKOCTH OCHOBAHMS,
- BEPIIMHBI MMPAMM/IbI U BCEX OTPE3KOB, COSIUHSIOIIUX BEPIIMHY TUPAMHIBI C
TOYKAMHU OCHOBAHMSI.

Teopema

[Inockocts, nepecekaronias NUpaMUAy U napajuleabHas €€ OCHOBAHUIO, OTCEKAET
no00HYI0 mupamMuay (0e3 ToK-Ba).

ITo Teopeme MIIOCKOCTH, MapajuieabHast IJIOCKOCTH OCHOBaHUS NMUPaMHUBbI U
nepecekaronas ee 60KoBble pedpa, OTCEKaeT OT Hee MOA00HYI0 nupamMuy. pyras
4acThb IPEJCTaBIseT cO00 MHOIOI'PaHHUK, KOTOPBIN Ha3bIBa€TCs yceYeHHOH
NUPaMHUAOI. ['paHn yceueHHON MMpaMHIbI, JIEXKAIIUE B [TapaJUICIbHbIX INIOCKOCTSX,
Ha3bIBAIOTCSI 0CHOBAHUSIMHU; OCTAJIbHBIE I'PAHU HA3bIBAIOTCS OOKOBBIMH I'PAHSIMH.
OcHoOBaHMS yCEUEHHON MUPAMU/IbI IPEJICTABISAIOT COOO0H 10100HBIE MHOT OyTOJIbHUKH,
OOKOBBIE I'PaHU TpaNeLuu.

[Inpamua Ha3bIBaeTCA NPABUJIBHOM, €CIIM €€ OCHOBAHUEM SIBJISIETCS IIPaBUIIbHBIN
MHOT'OyTOJIbHUK, & OCHOBAaHHE BBICOTBI COBIIAJIA€T C LIEHTPOM 3TOr0 MHOTOYTOJIbHHKA .
Hwmnap. [Tnomans mOBEpXHOCTH U 00bEM HUIMHIPA.

Ortger:

HunauHapoMm (TouHee, KpYTOBBIM LIMJIMHAPOM) HA3bIBAETCS TEI0, KOTOPOE COCTOUT U3
JIBYX KpPYyTOB, HE JI&KAIMUX B OJHON IJIOCKOCTH M COBMEIIAEMBIX MapaJijieIbHbIM
IIEPEHOCOM, U BCEX OTPE3KOB, COCANHSIONMX COOTBETCTBYIOIINE TOYKH ITUX KPYI'OB
(puc.). Kpyru Ha3pIBaroTCsl OCHOBAHMSIMM LIMJIMH/IPA, & OTPE3KU, COETUHSIOINE
COOTBETCTBYIOIME TOUKH OKPY>KHOCTEH 3THX KPYToB, - 00pa3yliuMy HWJIHMHIPA

V = ar2h ool )
S = 28,cu + Seox =
I - pagvyc DCHOBaHWA = 27r2 4 2rh

I - BICOTA

Uunnuap

Konyc. Yceuennsiit konyc. [lnomans noBepxHOCTH U 00BEM KOHYCA.

Ortser:

KonycoM (TouHee, KpyroBbIM KOHYCOM) Ha3bIBA€TCs TEJIO, KOTOPOE COCTOUT U3 Kpyra -
OCHOBaHUS KOHYCa, TOUYKH, HE JIEIKALIEH B IIIOCKOCTH 3TOT0 KPyra, - BepIIMHbI KOHYCa
U BCEX OTPE3KOB, COCAUHAIONINX BEPIINHY KOHYCa C TOYKaMH OCHOBAHMSL.

IInockocTs, napajieiibHas OCHOBAHUIO KOHYCA U IIEPECEKA0INas KOHYC, OTCEKAET OT
HEro MeHbIMH KOHyC. OCTaBIIASICS 4aCTh HA3bIBAECTCS YCEUEHHBIM KOHYCOM.

! 8= Soc'u + SGUK -
V = _—'i?r-rgh = mr2 + 7r

I - obpasyowas

Konyc

Cdepa u map. Ceuenue chepsl u mapa. [lnomaas TOBEPXHOCTH U 00beM
cdepsl umapa.
OtBeT:



Cdepa — 3170 TEN0 BpalieHus, KOTOPOE HAITOMUHAET OKPY>KHOCTb, TOJILKO HE Ha
TJIOCKOCTH, a B TpocTpaHcTBe. [1lap — 3T0O MHOXXECTBO BCEX TOUEK MPOCTPAHCTBA,
paccTosiHUE OT KOTOPBIX J0 JaHHOW TOYKH, HA3bIBAEMOU IIEHTPOM, HE IPEBOCXOAUT
panuyca.

1
f x3 dx

V = 2qr3 S = 4nr

win

Wap

[IpakTHueckue 3a1aHus K
9K3aMEHY2 CEMECTp

. Halimute MakcumyM (yHKIIUN
OTBer: -4,5
. HalimuTe HaumMeHbpIee 3HaYeHHUE () yHKIIHH

OTtBer: -6

. 3anuimTe ypaBHEHUE KacaTenbHOH K rpaduky QyHkimu f(x) = 4% — 2x+1 B Touke eé
MUHH-MyMa.
Otser: y=-1
. in2 + 2

. Haityre poussoxayio dymxiun f(x) = 20 7%
Otget: 0
Haiinure nponsBonnyto ¢pynkimn f(x) =
OTtBeT: 0

Permts ypaBaenue 0,5s5in2x +

Kakoe-HUOY/Ib €ro pelieHue,

tg x-ctgx

COSX = 4C0S2X M yKa3aTh
YJIOBJIETBOPAIOLIEE

y=In(x+5)—2x+09.

HepaBeHCTBY TX-X2> 0,

OTBer: y =3x—In(x+3)® ma orpesxe [2.5; 0].

Ty T _—
—— mn,n 7 arce - mmm . .
4 9% 4

st yHKIME Y = 2C0SX HaiauTe nepBoodpasnyo F(X), rpaduk KOTOpOi MPOXOIUT Yepes
TouKy M(2;24).

OtBer: F' = 2sinx + 22

. Touka aBM>KETCS MPSMOIMHEWHO, €€ CKOPOCTh BhIpaxaeTcs popmyon v(t) =1 +2t.

HaiimuTe 3aK0H IBMXKEHUS, €CJTH M3BECTHO, UTO B MOMEHT BpeMeHut = 2 KoopauHaTa

TOYKU PaBHsIACh YHUCITY 5.

omeS(E) =2+t —1

. Beranciure onpenenéHHplii MHTEr pal



OtBet: 65/324
10. BeruncianTe onpeaesieHHbIA HHTErpal

Otser: 2
11. B tpeyronbnoii nupamuae SABC usBectHbl 60koBbie péOpa: SA=SB=7, SC=5. OcHoBaHHEM BBICOTHI
9TON MUpaMuIbl sBisieTcs cepenuHamenanbl CM tpeyromsauka ABC. Ora BeicoTa paBHa 4.
a) Jlokaxure, uto TpeyroabHuk ABC paBHOOEnpEHHBI.
6) Haiinure 06ém nupamuast SABC.

OrTser: 1 6'\/8

12. Pe6po xydba ABCDA1B1C1D1 paBho 6. Touku K, L u M — uentpsi rpaneit ABCD, AA1D1D u
CC1D1D cootBercTBeHHO.
a) Jlokaxwure, uto BiKLM —
npaBuiibHas nupamuaa.6) Haiinure
0bbéM B1KLM. «Vx
Otser: 18
13. OcHoBaHMEM NPSAMOH TPEYTOIBHOMN MPU3MBI ABCA B Cigggercs IPSIMOYT OJIBHBINA Tpe-
yronsHUK ABC ¢ mpsiMbIM erIOM C. %I/I&FOHaJII/I OOKOBBIX I'paHel AA BBy BB ClcpaB-
HBI 15 1 9 cooTBETCTBEHHO,
a) Jlokaxxure, 4TO TPEYTrOJIbHUK BAlClnpﬂMoyronLHmn
0) Haiigure 00bEM U paMu bl 181

Orser: 20 V 14‘

14. Jlana nupamuga PABCD, B ocnoBanuu — tpanenus ABCD c¢ 6onbmum ocHoBanuem AD.
N3BectHO, yTO cymma yriaoB BAD u ADC pasna 90°, a muiockoctu PAB u PCD nepnennuky-
JsipHBI OcHOBaHMIO, nipsimble AB n CD nepecekarotcs B Touke K.

a) [lokazatp, uyTo niockocTs PAB nepnenaukynspua miockoctu PCD.
6) Haitnure 06ném PKBC, ecmu AB=BC = CD =2,a PK=12.
Ortser: 4
15. B tpeyronbnoit mupamuge PABC ¢ ocnoBanmem ABC usBectHo, uto AB = 13, PB = 15,

cos ZPBA =

65 OcHOBaHHEM BBICOTHI 3TON TUpaMuIbl sBIsieTcs Touka C. [Ipsmbie PA u
BC neprnieHIuKyIsIpHBI.
a) Jlokaxure, 4To TpeyroiabHUK ABC mpsMoyTonbHBIA.
0) Haiinure o6bem nmupamuaer PABC.
Ortsert: 90.
16. OcHoBanuem npsiMoit yeTbipexyronbHoi npu3Mbel ABCDA1B1C1D; sBisiercs pom6 ABCD,
AB = AA..

% dx



a) Jlokaxxure, uto npsimbie A1C u BD nepnenaukyaspHbl.
0) Haiimure o6bem mpusmel, eciin A;C = BD = 2.

46

OtBerT:

17. B xoHyc, paguyc OCHOBaHHUs KOTOPOro paBeH 3, BIKCaH wap paauyca 1,5.
a) 306pa3urte oceBoe ceueHrne KOMOMHAIIUN ATUX TeJl.
6) Hailinure oTHOIIEHNE TUIOIIAIH TOTHON MOBEPXHOCTH KOHYCA K MJIOIIA U TOBEPXHO-
CTH IHIapa.
OtgerT: 0) 8:3
18. B onmHOM OCHOBaHHH MPSIMOTO KPYrOBOTO IMJIMH/APA C BBICOTOM 12 1 pagnycoM OCHOBaHUS 6
npoBezneHa xopaa AB, paBHas paguycy OCHOBaHHS, a B IPYTOM €ro OCHOBaHHMH MPOBEIEH
nuamerp CD, nepnenauxymnsapusiii AB. IToctpoeno ceuenne ABNM, npoxonsiee uepes
npsmyro AB neprnienaukyisipHo npsimoii CD Ttak, uto Touka C ¥ IEeHTp OCHOBaHMS IIMJIMH-
1pa, B KOTopoM nposeaéH auamerp CD, nexar ¢ ogHO# CTOPOHBI OT CeYeHUsI.
a) Jlokaxxure, 4TO AMArOHAIM STOTO CEYCHHS PaBHBI MEXKy COOOM.
0) Haiinure 06béM nmupamuet CABNM.

omer:e) 144 + 724/3

19. B nunuHIpe odpasyromas meprneHInKyspHa MI0CKOCTH OCHOBaHUS. Ha OKpyKHOCTH OIHO -
T'0 U3 OCHOBaHMH MIJIMHIPA BRIOpaHbl TOUKU A, B 1 C, a Ha OKPY)KHOCTH IPYroro OCHOBAHWUS
— touka Cy, mpuuém CC1 — obpasyromas nuinaapa, a AC — nuamerp ocHoBaHus. 13-

ZACB =130° AB = V3, €CC1=2

(e
a) Jlokaxxute, 4TO yros Mexay MpsSMbIMU ACiy BCpaBeH 45",
0) Haiinure 00bEM 1ummHapa.

OrTBerT: 4‘77:

20. B uunuHApe Ha OKPYKHOCTH OJJHOTO U3 OCHOBaHUI LIMIMH/Apa BeIOpaHbl Touku A 1 B, a Ha
OKPYKHOCTH JIpyroro ocHoBaHusi — Touku B1 u C1, mpuuém BB — oOpasyromas munmmsapa,
a AC mepecekaeT ero och IMIMHIPA.
a) Hokaxwure, yro yroa C1BA =90°.
0) Haiinure mutomaas 60koBo# moBepxHocty, ecau AB = 16, BBy =5, B1Cy = 12.

OtBeT: 0) 1 O OTL'

21. B xoHyce ¢ BepmmHOii S 1 1ieHTpoM ocHoBaHus O panuyc ocHOBaHHUs paBeH 13, a BeicoTa

3V4l

paBHa "Touku A u B — xonus! oOpasyronmx, M — cepeanna SA, N — Touka B miioc-
KOCTH OCHOBaHUs Takas, uto npsimas MN nmapamiensHa npsmoii SB.
a) Jlokaxxute, uto ANO — nipsimoit yrour.
6) Haiigute yroa mexay MB 1 niaockocTbio OCHOBaHMS, €CJIN JOTIOJIHUTEIbHO U3BECTHO
gyro AB = 10.

OTtBeT: 4‘ 5 ©

BECTHO, YTO



22. Paguyc ocHOBaHUs KOHYcCa C BEPIIMHON S M IeHTpoM ocHoBaHus O paBeH 5, a ero BeIcOTa

V51

paBHa ‘Touka M — cepenuna obOpa3syromeid SA koHyca, a Touky N u B niexxat Ha ocHO-
BaHMH KOHYyca, npuuéM npsimas MN napamiensHa oOpasyroiiei konyca SB.

a) oxaxute uto ZAN O — npsmoii.

0) Haiinure yron Mmexay npssmoii BM u mutockocThio ocHOBaHMS KOHYca, eciii AB = 8.

OtBerT: 3 00

23. Jlan psaMoii kpyroBoii koHyc ¢ BepmmHoii M. OceBoe ceueHne KOHyca — TPEYTOJIbHHK C

yriaom 120° mpu Bepmmae M. O6pa3yromias KoHyca paBHa 2\/5
CeueHHe KOHYCa, NEPIEHIUKYISIPHOE OAHON U3 00pa3yroLIHX.
a) Jlokaxure, 4TO MOJIYYEHHBIH B CEYE€HUH TPEYTOJIbHUK TYIOYTOJbHBIM.
0) Haiinure niomaab CeUCHHMS.

OT1BeT: % \/§

24. B 01HOM OCHOBAHMU MPSIMOI'0 KPYrOBOrO LIMJIMHAPA C BBICOTOH 3 U panycoM OCHOBaHMS 8
nposeneHa xopna AB, paBHas paanycy OCHOBaHUS, a B IPYIOM €0 OCHOBaHHH POBENEH
muametp CD, nepnienaukysipasiii AB. IToctpoeno ceuenne ABNM, mpoxonsimiee yepes
npsmyro AB neprienaukyisipHo npsimoii CD Ttak, uto Touka C ¥ eHTp OCHOBaHHS IIMIIMH-
1pa, B KoTopoM nposeaéH auamerp CD, nexar ¢ o1HO# CTOPOHBI OT ceueHusl.

a) Jlokaxxure, 4TO AMAroHaIN 3TOrO CEUEHHsI paBHBI MEXY COOOH.
0) Haiinure 00béM mupamust CABNM.

omer: 6) 64 + 324/3

25. B 0IHOM OCHOBaHWH IPSIMOTO KPYTrOBOT'O IIUJIMHJIPA C BHICOTOM 9 U pajinycoM OCHOBAHHS 2
npoBenieHa xopaa AB, paBHas paguycy OCHOBaHUS, a B IPyTOM €ro OCHOBAaHUU MPOBENIEH
nuamerp CD, nepnenauxymnsapusiii AB. IToctpoeno ceaenne ABNM, npoxomsiiee uepes
npsimyto AB nepnenaukyisipao npsimoit CD Tak, uto Touka C U IEHTp OCHOBAHUS IIMJINH-
npa, B KoTopoM npoBeaéH auamerp CD, nexat ¢ ogHol CTOPOHBI OT CeYeHU .

a) JlokaxxuTe, 4TO JUArOHAJIM 3TOTO CEUEHUS PaBHBI MEXKIY COOOM.
0) Haiinure 006éM nmupamuast CABNM.

Otger: 0) 12 + 6\/§

UYepes Touky M npoBeneHo



KpHTepnu OICHKH Ha 3K3aMCHE

DK3aMeH POBOAUTCS B MUCbMEHHOM hopme 1o Ousieram v B

dopme TectupoBanus. Kputepun OleHKH Py MPOBEACHUH SK3aMeHA

o oueram
COTIINYHOY «XOPOTIIIO» «yJIOBJICTBOPUTEIILHOY «HEYJIOBJICTBOPH-
TEJILHO
CTy,)IeHT paCKpLIBa- CTy,)IeHT paCKpI)IBaeT CTy,)IeHT paCKpBIBaeT CTYJIGHT HC paCKme

€T  TEeOPETHYECKHI
BOMPOC ounera,
NPaKTHYECKOe 3aj1a-
HUE BBITIOJHIET 0e3
OmMOOK, YBEPEHHO
OTBEYAET Ha JIOMOJI-
HUTEIILHBIC BOIIPO-

ChbI

TEOPETUYECKUI BOIIPOC,
MPAKTHYECKOE 3a/IaHue
BBLIIOJIHSAET 0€3 OIM-
00K, Ha IOHOIHHUTEIL-
HbIC BOMPOCHI OTBEYAET
HEYBEPEHHO, JIOMyCKaeT
HE TOYHOCTH B OIpele-
JIEHUSX.

TEOPETUYECKUA BOIPOC
HE B IMOJIHOW MEpe, 10-
IIyCKaeT HETOYHOCTH B
(1-2

IMpaKTH4e-

dbopmMynupOBKax
OIMOKH),
CKO€ 3aJlaHue BBINOJI-
HEHO YaCTUYHO, C JO-
MYIIEHUEM OILINOOK B
pacuérax.

TEOPETUYECKUHA BO-
pocC, IPAKTUYECKOE
3aJJaHu€ HE BBINOJ-
HHII.

Kputepuu orienku npu npoBeeHUH dk3aMeHa B (hopMe TECTUPOBAHUS

«OTJIMYHO»

«XOPOLIO»

«KYAOBJICTBOPUTECIIBHO»

«HCYOOBJICTBOPUTECIILHO»

CTYJAEHT BBIIOIHHII
91-100% u Habpan
46-50 6a1oB.

CTYACHT BBITOJHUII
76-90% wu HabOpan
36-45 b6amos.

CTYACHT  BBIIOJHHII
60-75% u Habpan 30-
35 Gamnos.

CTYZICHT BBIIOJIHUII Me-
Hee 0-59 % u Habpan 0 -
29 Gaos.
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