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1. enn ocBoenus AMCHMIIAHBI

[Tporpamma yuebno# aucuurmnabsl BOYJ1.03 «Matematrkay sSBISIETCS 9aCThIO MPOTPAMMBI
MOJATOTOBKHU CIEIUAIMCTOB CPEIHET0 3BeHa B cOOoTBeTCTBUU ¢ PI'OC.

Conepxanne pabodeii mporpaMMbl OPHEHTUPOBAHO Ha TIOCTHXKEHUE CIEAYIONUX [IETICH:
- obecnieueHre CHOPMUPOBAHHOCTH TPEACTABICHUHN O COLUATBHBIX, KYIBTYPHBIX U UCTOPUICCKHIX
dakTopax CTaHOBJICHUSI MAaTEMATHKU;
- obecrieyeHre chopMUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMUYECKOTO U MAaTEMATHUYECKOTO MBILIUICHHUS,

- obecrieyeHre cHOPMUPOBAHHOCTU YMEHUH MPUMEHSThH OJyYEHHbIC 3HAHUS [IPH PEIICHUN
pa3IMYHBIX 33]a4;

- obecrieueHre CPOPMUPOBAHHOCTH TIPEJICTABICHUI O MATEMATHUKE KaK YacTH O0IIeUYesIOBEYECKOIM
KYJIBTYPbl, YHUBEPCAILHOM SI3bIKE HAYKH, ITO3BOJISIONIEM OIKUCHIBATH M M3Yy4aTh pPeaIbHbIC IPOIIECCHI U
SIBJICHUSL.

2. MecTo qucuuniaunbl B crpykrype IIIICC3

Vyebnas aucuumnuaa bBOY /(.03 «Marematukay sBisieTcss y4eOHBIM IIPEAMETOM 0053aTenbHON
npenMeTHo oOmactu «Marematnka U uH(popmatukay DPI'OC cpemnero oOmero o0Opa3oOBaHUS;
u3ydaercs B o01eodpazoBarenbHoM Lukiie yueoHoro miada OITOIT CIIO na 6a3e 0CHOBHOTO OOIIETo
00pa3oBaHus ¢ OJydeHHeM cpeaHero oomiero oopazosanus ([IIICC3).

B yue6nom turane [MIICC3 yuebnas mucnumumba bBOY .03 «MaTtemaTtnka» BXOJHT B COCTaB
00X 0011e00pa30BaTeNbHBIX YUYEOHBIX TUCIUIUINH, (OPMUPYEMBIX U3 00S3aTENbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmiero obpaszoBanusi, i crneuuaibHocTeit CIIO cooTBeTcTBYIOLIETO
npoduist mpodheccuoHaILHOTO 00pa30BaHMS.

VuyeOnas aucuumamHa BOVY/[.03 «Maremaruka» ocBauBaercs Ha mnepBoM Kypce (1, 2
CEMECTPBHI).

3. Iepeuenn pe3yIbTATOB 00y4YeHHUSsI 10 AUCHUILINHE

OcBoenune yqe6H0171 JAUCIHUITIIINHBI «Matematuka» o0€ecIedYuBaeT JOCTHMIKCHUE CTYACHTaMU
CIIEIYIOIIHNX Pe3yJIbTATOB!

JIMYHOCTHBIX:

- chopMHUPOBAHHOCTH MPEJICTABIICHUN O MAaTEMATHUKE KaK YHUBEPCATHHOM SI3bIKE HaYKU, CPEICTBE MO-
JETUPOBAHMS SIBJICHUH U MPOLECCOB, UACSIX U METOAAX MATEMATHUKU;

- TTOHMMaHUE 3HAYMMOCTH MAaTeMaTHKU I HAYYHO-TEXHHUYECKOro Mporpecca, copMUpPOBAHHOCTH
OTHONICHMS K MaTeMaTHKe KaK K 4acTH OOIIEeUYEeIOBEYECKOM KYIbTYphl Yepe3 3HAKOMCTBO C UCTOpUEH
Pa3BUTHS MaTEMATHUKH, YBOJIIOIIUEH MAaTEMAaTHYECKUX UIICH;

- pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHHUS, aITOPUTMHUECKON
KYJIbTYpPbl, KDUTUYHOCTH MBIIUIEHUS HAa YPOBHE, HEOOXOAMMOM i Oyaymied mnpodeccruoHanbHON
JEeSITEIbHOCTH, JUISI IPOJIOJIKEHHsI 00pa30BaHus U caMO00pa3oBaHUS;

- OBJIQJICHUE MAaTEMAaTUYECKIUMU 3HAHUSIMU U YMEHUSMHU, HEOOXOAMMBIMH B TTIOBCEIHEBHOMN KU3HH, IS
OCBOGHHSI CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUILIMH U JUCIUILTAH MPO(HEeCCHOHATHFHOTO UK, TS
norydeHus: 00pa3oBaHus B 00JaCTAX, HE TPEOYIOMMX YTrayOJeHHON MaTEMaTHIECKON TTOATOTOBKY;

- TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, Ha MPOTHKEHUH BCer
KU3HH, CO3HATEIIbHOE OTHOIIIEHNE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCJIOBHIO YCIIEITHOM mpodec-
CHOHAIBHOM U 00IIECTBEHHOM JIEATCIbHOCTH;

- TOTOBHOCTh M CTIOCOOHOCTH K CAMOCTOATEILHON TBOPUYECKON U OTBETCTBEHHOH JCATEIHHOCTH;

- TOTOBHOCTb K KOJIJIEKTUBHOM pa60Te, COTPYAHUUICCTBY CO CBECPCTHUKAMU B 06pa3OBaTCJ'IBHOI71, O6IJ_IC-



CTBEHHO TOJIE3HOM, Y4eOHO-NCCIIE0BATEIbCKOM, MPOSKTHON M APYTUX BUJIAX IESITCIBHOCTH;

- OTHOIIICHUC K HpO(I)CCCHOHaHLHOfI ACATCIIBHOCTU KaK BO3MOXHOCTHU y‘-IaCTI/IH B peIJ_ICHI/II/I JIMYHBbIX,
00I1IeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATILHBIX MPOOJIeM;

MeTanpeIMeTHbIX:

- YMEHHME CaMOCTOATENIBHO ONPEAEIATh LENU JACATEIbHOCTH U COCTABIIATH IJIAHbI AEATEIBbHOCTH; Ca-
MOCTOSITEJIBHO OCYIIECTBISATh, KOHTPOJIIUPOBATh U KOPPEKTUPOBATh JAEATEIBHOCTD; HUCIOJIb30BATh BCE
BO3MOXHBIE PECYPCHI I JOCTUKEHHS MOCTABJICHHBIX LIEJIEH U peaau3aly IUIAHOB JEATEIbHOCTH;
BbIOUpATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

- YMEHUE IPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MIPOIIECCE COBMECTHOM NEATEIHHOCTH, YU -
THIBaTh MMO3ULIMU APYTUX YUACTHUKOB JESATENbHOCTH, 3P (EKTUBHO pa3peniaTb KOH(IUKTHI,

- BIIQJICHHE HAaBBIKAMU I103HABATEIBHOW, y4eOHO-MCCIEAOBATEIHCKON U TPOEKTHON NEATEIHHOCTH,
HaBbIKAMU pa3pelieHus NpodiieM; clocOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOUCKY METO/IOB
peLIEeHUs TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOAOB ITO3HAHUS,

- TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEIbHON HMH(OPMAIIMOHHO-TTO3HABATEILHON JIESTEIbHOCTH,
BKJIIOYasi YMEHUE OPHUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(POPMAINH, KPUTHUECKHA OIICHUBATH
¥ MHTEPIPETUPOBATH HH(OPMALIKIO, TTOYYAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JIOTUYHO, TOYHO M3JIaraTh CBOK TOYKY 3PEHUS,
HCII0JIb30BAaTh aJICKBaTHBIE SI3bIKOBBIE CPEACTBA;

- BJIAJICHHC HABBIKAMH ITO3HABATEIHHOU PEQIICKCHH KaK OCO3HAHUS COBEPINACMBIX JCUCTBHHA U MBIC-
JUTENbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, TPAHULl CBOETO 3HAHMS U HE3HAHUs, HOBBIX IO~
3HABATEJIbHBIX 33J1a4 U CPEACTB JUISl UX JOCTHKEHUS,

- LEeNeYCTPEeMJIEHHOCTh B MOUCKAX M MPHHITHM PEIIeHUM, COOOPa3sUTENbHOCTh U MHTYUIUS, Pa3BH-
TOCTh IPOCTPAHCTBEHHBIX MPEICTABIICHUI; CIIOCOOHOCTh BOCIIPUHUMATH KPACOTY U TAPMOHUIO MUDA;

npeAMeTHbIX:

- ¢(hOpMUPOBAHHOCTD TMPEACTABICHUI O MaTEeMAaTHKE KaK YaCTH MHUPOBOM KyJIbTYypbl H MECTE€ MaTeMa-
THKH B COBPEMEHHOH ITMBHJIM3AIIMH, CIIOCO0AX ONMMCAHMs SABJICHUN PEaIbHOTO MHpAa Ha MaTeMaTH4e-
CKOM SI3BIKE;

- c(hOpMHPOBAHHOCTh NPEJICTABICHUA O MAaTeMAaTHYECKHX IMOHATHUAX KaK BOKHEUIIUX MaTeMaTHye-
CKUX MOJIEJISIX, MO3BOJISIONIMX ONMKUCHIBATh U U3y4aTh Pa3HbIC MPOLECCHl U ABICHUS; TOHUMAaHHE BO3-
MOXHOCTH aKCUOMAaTHYECKOI0 IIOCTPOEHUSI MATEMATUYECKUX TEOPHU;

- BJAJEHUE METOJAMH JOKAa3aTEJIbCTB U AJITOPUTMOB PELIEHUS; YMEHHE WX MPUMEHSTh, MPOBOINUTH
JIOKa3aTeJIbHbIE PACCYKICHUS B XOJE PEIICHUS 3a/1a4;

- BJIaJICHUE CTAHJAPTHBIMU IMPUEMaMU PEIICHUS PALMOHATIBHBIX U UPPALMOHATBHBIX, TOKA3aTEIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUM U HEPABEHCTB, UX CUCTEM; HCIIOJb30BAHHE T'OTOBBIX
KOMIBIOTEPHBIX MPOTPAMM, B TOM YHUCJIE IS MOUCKA MYTH PEIICHUS U WILIKOCTPALIMKU PEIICHHS ypaB-
HEHUU U HEPABEHCTB;

- ¢(hOPMUPOBAHHOCTD TMPEACTABICHUN 00 OCHOBHBIX IMOHATHUIX MAaTEMAaTHYECKOTO aHAJIM3a U UX CBOM-
CTBaX, BJaJIcHHE YMEHUEM XapaKTepu30BaTh MoBeAeHUE (DYHKIUN, UCTIONb30BaHUE TIONyYEHHBIX 3HA-
HUM 11 ONIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

- BJIaJICHHE OCHOBHBIMHU MOHITHSIMH O TJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, UX
OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS pacCliO3HABaTh reoOMeTpuueckue (purypol Ha dep-
TeXaxX, MOJENIX M B PEalbHOM MHpE; MPUMEHEHUE M3yYCHHBIX CBONCTB T€OMETPUUYECKUX (QUTYp U
dbopMy s pelIeHUsS TEOMETPUIESCKUX 3a/1ad M 331249 C TPAKTUYECKUM COJIEPIKAHHUEM;

- chopMHUPOBAHHOCTH MPEACTABICHUI O MpoIleccax M SBICHUSX, HUMEIOIINX BEPOSATHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE, OCHOBHBIX MOHATHSX 3JIEMEHTAPHOU TEOPHH
BEPOATHOCTEH; YMEHUN HAXOJIUTh U OIEHUBATh BEPOSATHOCTH HACTYIICHUS COOBITHUH B MPOCTEUIINX
MPAKTUYECKUX CUTYAIUSAX U OCHOBHbBIC XapaKTEPUCTUKH CITyYalHBIX BEJINYWH;

- BJIaJICHUE HaBbIKAMU HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM NPU PELIEHUH 3a]ad.



Tabmuia pacnpenenenus TpyA0eMKOCTH IUCIUIUIMHGI (B Yacax) MO BUJAM HArpy3Ku 00ydaromerocs u

4. CtpykTypa H comepKaHue JUCHUILIHHbI

4.1. O6mast TpyA10eMKOCTH AMCHUILIMHEI B 4acax
OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 158 yacos.
®dopma MpOMEKYTOYHOM aTTECTAIUU 110 AUCITUTLUIHHE:

9K3aMeH BO 2 ceMecTpe.

110 pasaciiaM IUCHUITIINHBI

Bunn u yacel
ayJi- TOPHOH

Ne Ce- paboThl, UX CamocTto Texymue
Pasienst 1 TeMbl MeCT | TPYI0EeMKOCTh - bopMBI
AUCIATITAHBL P (B yacax) TebHas KOHTPOJIS
IIpaktny| paGora
Jlexun e-
" CKHue
3aHsI-
TS
BBenenue. 1 1 0
Pa3zpmea 1.
Pa3BurHe nousaTus o 1 2 3 4
qucJe.
Tema 1.
1 JlelicTBUTENbHBIC 1 2 3 4 I;(;Iég;(;ﬂ;f 21191
aucna. KonTponbnas
pabota No 2
Pazpea 2.
KopHn, 1 6 6 9
CTeNeH! U
Jorapu(pmsl.
2 Tema 2. Crenennas 1 2 2 3 KouTponsHas
GbyHKIHS. pabora Ne 3
3 Tema 3. [loka3zarenpHas 1 2 2 3 KonTponbHas
GbyHKIHS. pabora Ne 4
4 Tewma 4. Jlorapupmuueckasi| 1 2 2 3 KontponbHas
GyHKIMS. pabota Ne 5
Paznea 3.
IIpsimble u 1 6 6 9
MJIOCKOCTH B
MPOCTPAHCTBE.
5 Tema 5. Akcuombl 1 2 2 3 KonrponbsHas
CTEPEOMETPHU H UX pa6ota Ne 6
POCTEHTIINE CIIEACTBUSI.
6 Tema 6. 1 2 2 3 KounTponbHas
[TapayienpHOCTB } paGora Ne 7
MPSIMBIX ¥ IJIOCKOCTEH.

7 Tema 7. 1 2 2 3 KounTposbHas
HepHeHHHKyﬂﬂpHOCTE paGora Ne 8
MPSIMBIX ¥ MJIOCKOCTEH.

Pa3nean 4. 1 2 2 4
KoopauHaTthbl 1 BEKTOPHI.




Tema 8. JlekapToBbI

8 2 4 KonTtponsHas
KOOpJUHATHI 1 pabora Ne 9
BEKTOPHI B
IPOCTPAHCTBE.
Paspean S.
OCHOBBI TPUTOHOMETPHUH. 12 9
9 Tema 9. 4 3 Kontponbnas
Tpuronomerpuyeckue paborta Nel0
¢dbopmy- JbL.
10 Tema 10. 4 3 KonTponbhas
Tpuronomerpuyeckue pabota Nel 1
ypaB- HEHUSI.
11 Tema 11. 4 3 KonrponbHas
Tpuronomerpuyeckue paBoraNel2
(G yHK- IUN.
Pazpgea 6.
MHOrorpaHHUKH 1 16 12
KpYIJible Tejia
12 | Tema 12. MHOrorpaHHUKH. 4 3 KoHtpoibHas
pabota Nel3
KoHntponbnas
pabota Nel4
13 | Tema 13. Tena BpameHus. 4 3 KoHTposbHas
pabora Nel5
14 Tema 14. O6BEMBI 4 3 KonrtponsHas
MHOTOTPaHHHUKOB. pabora Nel6
15 Tema 15. O6BEMBI U 4 3 KOHTpoibHAs
MOBEPXHOCTH Tell pa6ora Nel7
BpAIICHHUSI.
Paszpnen 7.
Hayagna 8 4
MaTeMaTHYeCKOro
a”Hajmu3a
16 | Tema 16. TIponsBoaHas u 4 2 KonTposbHast
€€ TeOMETPUYECKUI pabota Nel8
CMBICIL.
17 | Tema 17. IlpumeHenue 4 2 KoHTpobHas
IIPOU3BOJHOM K pa6ora Nel9
WCCIIEIOBAHUIO (DYHKITHH.
Paznea 8. 2 3
HHurerpaJ u ero
NpUMeHeHHe
18 Tema 18. MnTerpai. 2 3 KonTponbHas
pabota Ne20
Paznea 9. 2 2
KomOunaropuka
19 | Tema 19. KomOunaropuxa. 2 2 KonrposnbHas
pabora No21
Paszpnen 10. DneMeHTHI
TEOPHH BEPOSITHOCTEH M 4 2

MareMaTnue-




CKOM CTATHCTHKH
20 Tema 20. DnemMeHTSI 1 2 ! Konrponbnas
TEOPUH BEPOATHOCTEH. pabota No22
21 Tema 21. CraTucruka. 1 2 1 KouTposnbsHas
pabota No23
39 61 58

Bcero o gucnuiuinyge

158




4.2. Conep:kanue JuCHHILINHDI

HaunmenoBanue pas-
JICJI0B U TEM

CopepxaHue yaeOHOT0O MaTepuaa, MPaKTUYECKUE 3aHATHSI, CAMOCTOSTEIbHAs padoTa
00yJaronmxcs

O0beEM
4acoB

'YpOBEHB OCBOEHUS

1

2

Bsenenue

MareMaTHKa B HayKe, TeXHUKE, SKOHOMUKE, HH()OPMAITHOHHBIX TEXHOJIOTUSIX U MPAKTHIECKOM
nesirenbHOCTH. Lle-

M U 3a/1a44 U3yYEHHUS] MaTEMaTUKU IIpU 0cBOeHUHM crienuanbHocTi 38.02.04 «Kommepuus (B
cepe obcmyKuBa- HUA)Y.

Paznea 1.
Pa3sBuTHe NOHATHA
0 YHcJIe

Conepkanue y4eOHOro Marepuana

9
((2/3/4))

Tema 1.
JleicTBUTENIbHBIC
YgHUCIIa.

[lenble U panoHalIbHbIE yncia. JlefcTBUTeNbHbIE Yicha. [Ipubnusicennvle blyUCTEHUSL.
Komnnexchvle uucia. ApupMeTnieckuii KopeHb HaTypaibHoU cteneHu. Kopens crenenu n>1 u
ero ceoiictBa. KopHu HaTypanbHOMN CTe- IEHU U3 YUClia U UX cBoiicTBa. CTeneHb ¢ pallMoHaIbHBIM
noKas3aresaeM U e€ CBolcTBa. [lonamue o cmenenu ¢ oeii-

cmeumenvuvim nokazamenem. Ceoticmea cmenenu ¢ 0elucmeumenbHblM HOKA3amesem.

2

I IpakTHUeCKHE 3aHATHS:

1. KontponbHas paborta Nel (BxozaHoi cpe3) (45 MUHYT).

Pemenue 3amau o teme: «Apudmerndeckue AecTBUs HaJ yrciaMu. CpaBHEHUE YHCIOBBIX
BenuunH. Haxosxe- Hue npuOimkEHHBIX 3HAUCHUH BEIMYHMH U MIOTPEIIHOCTEH BHIUNCIIEHUS
(abcomroTHOI 1 oTHOCHTENBHOM). [IprOH- )KEHHBIC BRIYHCICHNS». Pelenne mpuKkiiaHbIX 3a/1ad.

2. Pemenue 3aaa4 110 TCMC: ((HGJ'IBIC 1 pallMOHAJIbHBIC YN CJIA).

3. Pemenue 3agad o teme: «JleiCTBUTEILHBIC YUCTIA.

4. Pemenue 3a1a4 Ha BeIYHCIIEHHE OECKOHEYHO YOBIBaIOIIEeH reOMEeTpUYECKON MPOTPECCHH.

5. PenieHue 3aga4y Ha BRIYUCIICHUE apI/I(I)MCTI/I‘-ICCKOFO KOpHA HaTypaHLHOﬁ CTCIICHU.

6. Perrenne 3a1a4 Ha BBIYMCIICHHE U CPAaBHEHHE KOpHEN. BhInoIHEHNE pacy€ToB ¢ paJuKalaMu.

7. PerieHue 3aga4y Ha BRIYMCIICHHUE CTEIICHU C panrOHAJIbHBIM U JEHCTBUTEIBHBIM ITIOKAa3aTEIIEM.

8. Pemenue 3aay Ha mpeoOpa3oBaHuUs BRIPAXKECHHH, cofepkamux cteneHd. CpaBHEHHE CTETICHEH.
Pewenue npu-
KiagHbIX 3a1a4. KontponsHas padora Ne2 o teme: «/lelicTBuTenbHbIe YnCiay (45 MUHYT).

CaMocTosTeIbHAas pa60Ta:

1. Pemenwne 3a1a4 Ha BEITIOTHEHUE apu(METHIESCKHUX ACHCTBUNA HAJ YUCIAMU; HAXOXKICHHE
NpUOIMKEHHBIX 3HaYe- HUM BETMYMH M MOTPEIIHOCTEN BhIYHCICHUS (a0COTIOTHOM U
OTHOCHUTEJIbHOM); CPAaBHEHHE YHCIIOBBIX BEJIMYMH; Pe-




MICHUEC NPUKIIAJHBIX 3a/1a4 Ha HpI/I6JII/I)KéHHBI€ BBIYUCIICHUS.

2. Pemenue 3a1a4 Ha BBIYMCIIEHUE KOPHEH; CpPAaBHEHUE KOPHEH; BBINIOJIHEHUE PACUETOB C
pavKaJIaMu.

3. Perienue 3a1a4 Ha HaX0XK/IE€HUE 3HAYEHUN CTENIEHEN ¢ PallMOHAILHBIMU 110KA3aTEIsIMU;
CpaBHEHHE CTEIECHEH;
peoOpa3oBaHs BEIPAXKEHUI, COAECPKALUX CTEIIEHU.

4. Pemienue npukiaaHbix 3a1a4. Pemenue 3a1ay Ha npeoOpa3oBaHKUe BHIPAKEHUH, BKIIOYAIOIINX
aprupMeTHIECKUe
orepanuy, a Tak)Ke Orepalyio BO3BEACHHS B CTEIICHb.

Pa3nen 2. Kopuu, [Conepxanue yueOHOro Marepuaia 21
CTENeHH M JIOra- (6/6/9)
HPMBI.
Tema 2. Crenennas [CreneHHas GyHKuus, e€ cBoiictBa u rpaduk. Bzaumuo oOpatHslie pyHkuuu. PaBHOCHIIBHBIE 2
(byHK- 171 YPaBHEHHSI U HEpaBEH-
ctBa. [IpeoOpa3oBanue palMoHaIbHBIX, UPPALIMOHATIBHBIX, CTETIEHHBIX BhIpakeHul. Perenue
paMOHATBHBIX U MPPALMOHATBHBIX YPABHEHUH W HEPABEHCTB.
Tewma 3. [ToxazarenbHast pyHKIMS, €€ cBoWcTBA U rpadukK. Perenne nokazarenbHbIX YpaBHEHUN U 2
IToka3zaTenbHast HepaBeHCTB. CHCTEMBbI
(byHKIHS. MoKa3aTeIbHBIX YPaBHEHUH M HepaBeHCTB. [IpeoOpa3zoBaHne MOKa3aTeNbHBIX BBIPAKCHH.
Jlorapudm. Jlorapudm yrciaa. OCHOBHOE orapudmuyeckoe Tox1ecTBo. Jlorapupm 2
MPOU3BEIECHNUS, YaCTHOTO, CTe-
Tema 4. MEHU; IEPeX0/] K HOBOMY OCHOBaHMIO. [leCATHYHBIN U HaTypaJIbHBIN JTOrapu(Mmbl, YUCIIO €.
Ulorapudmuueckas Ulorapudmuueckas pynkuus, e€ cBoiictBa u rpaguk. [IpeodpazoBanust npocTelnx BoIpakeHUH,
(byHKIHS. BKJTIOYAOIIUX OTepaluio orapugd- muposanus. [IpeobpazoBanue sorapupmMuyecKix
BbIpaxxeHH. Pemenue norapugmuueckux ypaBHeHUI U Hepa- BeHCTB. Haxoxnenne 3HaueHuit
norapugma 1o nMpou3BoJILHOMY OCHOBaHUIO. JlorapupmupoBanue u NoTeHIUpPOBa-
HUE BBIPDAKECHH.
[TpakTHyecKkue 3aHATHSL: 6

0. Pemmenue 3amay mo teme: «CtenieHHast QyHKIMS, €€ CBOWCTBA U TpaduK».

10. Pemenue 3a1a4 no teme: «B3anMHO 0OpaTHbIe QYHKIIHN.

11. Pemenue 3agayd no teme: «PaBHOCHIIbHBIE YPAaBHEHUSI 1 HEPABEHCTBAY.

12. Pemenue 3agau no teme: «VppannoHalbHbIE YPaBHEHHSI U HEPABEHCTBAY.




13. Pemienue npukiIagHbIX 3a4a4.
KontposibHast pabota Ne3 o teme: «CreneHHas GyHKIus» (45 MUHYT).

14. Pemmenue 3amna4d o teme: «llokazarenpHast QyHKIHUS, €€ CBONCTBAY.

15. Pemenue 3anay no teme: «IlokazarenpHas GyHKIMS U rpaduKky.

16. Penienue rnoka3aresibHbIX YpaBHCHUN

17. PenieHne noka3aTesIbHbIX HEPABEHCTB.

18. Pemenue 3agau no teme: «CUCTEMBI TOKA3aTEIbHBIX YPABHEHUI M HEPABEHCTB).

19. Pemienune npukiagHbIx 3a1a4.
KonTponbnas pabora Ne4 no teme: «llokazatenbnas Gynkuus» (45 MuHyT).

20. Pemenue 3ama4 o teme: «Jlorapudmer. Haxoxnenne 3nauenuii norapugma mo
MPOHU3BOJIEHOMY OCHOBaHHIO.
[lepexox oT 01HOTO OCHOBaHMSA K JpyroMy. Berancnenue norapupmo. CpaBHEHHE JTOTapru(HMOB.»

21. Pemenne 3amau no teme: «Ilepexox oT oHOT0 OCHOBaHUS K Apyromy. Beraucnenne
IorapugmoB.»

22. Pemenne 3ama4 no treme: «CpaBHEeHHE JIorapu()MOoB.»

23. Pemenue 3agau o teMe: «CBoiicTBa norapudmos. JlecsTHuHbIe U HATypaJIbHbIE TOTapU(PMBD».

24. Pemenue 3anay no teme: «Jlorapudmuueckast GyHKIMs, €€ CBONCTBA U TpaduKy.

25. Pemenue norapudmuueckux ypaBHeHui. JlorapudmupoBanue 1 NOTEHIIMPOBAHUE
BBIPAKCHUI.
Pemenue npoctedumx jgorapuMuyeckux HepaBeHCTB.

26. [IpeoOpazoBanus MPOCTEHIITUX BRIPAXKEHUH, BKIIFOUAIOIINX ONIEPAIMIO BO3BEJICHHS B CTENIEHD
U OIepaIHIo JIO-

rapudmMupoBaHus. PemeHe mpuKIIaaHbIX 3a1a4.

KontposabHas pabora Ne5 o teme: «Jlorapupmuueckas GpyHkuus». (45 MUHYT)

CamocrosiTenpHas pabora:

1. Pemienue 3a1a4u Ha BEIYKMCIIEHUE 3HAUEHHUI CTETNIEHEH C palliOHATbHBIMU OKA3aTEsIMU;
CpaBHEHHUE CTeNeHel; MpeoOpa3oBaHMs BRIPAKEHUM, COACPIKAITINX CTCTICHH.

2. BeimosHeHNE TPAKTUYECKUX TIOCTPOCHUH TpaKOB CTETIEHHBIX, TTOKA3aTEIbHBIX U
iorapupmMuUecKuX QyHKIHH.

3. Pemienue 3aa4 Ha mpeoOpa3oBaHre BbIPAXKEHHH, BKIIIOUAIOIIUX apru(pMETHUECKHE OTepaluy, a

TaK)Ke Oleparyio

BO3BC/ICHUA B CTCIICHb U OIICPAILHIO HOFapI/I(bMI/IpOBaHI/ISI C IPUMCHCHUEM CBOWCTB CTEIIEHH C
AIMOHAJILHBIM TTOKa- 3aTeJIEM U CBOWCTB Jorapu(mMoB.

4. Perienue 3a7a4 Ha HaXOXKJICHUE 3HAYCHHI JIoraprdma 1mo mpou3BOJILHOMY OCHOBAHHUIO,




rnepexona OT O JHOro 0C-

HOBaHUS K IPYrOMY; BbIUKCIICHHE Jorapu(MoB; cpaBHeHHE JorapudmoB; JorapupmMupoBaHue u
MOTEHIUPOBAHUE
BBIPAKCHUI.

S. Perenne panuoHanbHBIX, HPPAIMOHATBLHBIX, IOKA3aTEIbHBIX, JIOTAPUPMUICCKIX YPAaBHEHUH.
OCHOBHBIE TIpHUE-
MBI UX PEIICHHUS.

6. Penienne npocTeimux cCUCTEM ypaBHEHUH C IBYMs] HEM3BECTHBIMU.

7. Ucnonbp3oBaHue CBOMCTB U IrpadukoB QYHKIUH NpU pelieHu: ypaBHeHuil. M300paxenue Ha
KOOPAMHATHOW INIOCKOCTH MHOKECTBA PEIICHUI YPABHEHHI C ABYMS IEPEMEHHBIMUA M UX CHCTEM.

8. Pemienue cucremM HEPaBEHCTB € OJHON TEPEMEHHOM.

9. Mcnonbp3oBaHue cBOWCTB U rpauKoB (QYHKIMHI NPU PELICHUH HEPABEHCTB.

10. Penrenne HCPABCHCTB MCTOJIOM MHTCPBAJIOB.

11. Pemienne npocTelinx noka3areabHbIX HEPABEHCTB.

12. Pemienue npocTedinx JorapupmMuueckux HEpaBeHCTB.

Pa3nen 3. [Ipsimblie Conepxanue yaueOHOT0O MaTepuana 21
1 (6/6/9)
MJIOCKOCTH B NPO-
CTPAHCTBeE.
OCHOBHBIE TIOHATHS CTEPEOMETPUH (TOUKA, TpsMasi, MIOCKOCTb, IPOCTpaHcTBO). CyliecTBOBaHHE 2
Tema 5. AKCHOMBI  [[IJIOCKOCTH, TPO-
CTEpeo- METPUM U XOZSAIIEH Yepe3 JaHHYIO IPSIMYIO U JaHHYIO TouKy. [lepecedenne npsiMoii ¢ IIIOCKOCTBIO.
WX IIpOCTeNIne Cy1iecTBoBaHUE MPAMOH, MPOXOAAIIEH yepe3 Tpu 3aJaHHbIe TOUKU. Pa30ueHue npocrpaHcTa Ha
CIIEJICTBUSI. NBa TIOJIYIIPOCTpaHCTBa. B3auMHOe pacro- 10keHNE ABYX MPSMBIX B IIPOCTPAHCTBE.
[ lepecekaromuecs, mapajuiesIbHbIE U CKPEIIUBAIOIINECS MPAMBIE. Y TOI
MEX1y IPSIMBIMH B IPOCTPAHCTBE.
[TapannensHble psiMble B TpocTpaHcTBe. [Ipu3Hak napamienbHocTH IpsiMbIX. [Ipu3Hak 2
MapayieIbHOCTH NPSIMOU U
Tema 6. rmiockocTh. [Ipu3Hak mapamienbHOCTH mockocTel. CylecTBOBaHUE MIIOCKOCTH, MapaJIeTIbHOM
[TapannensHOCT  |TaHHOM MIIOCKO- cTH. CBOMCTBA MapajlieNIbHBIX MIIOCKOCTE!. [ eoMeTpuueckoe npeodbpazoBanue
MPSIMBIX U MPOCTPAHCTBA: MapalIeNbHBbIH I1e-
[IJIOCKOCTEM. [PEHOC, CUMMETPHSI OTHOCUTEINBHO II0ckocTH. [lapannensHoe npoexktuposanue. [nomans

OpPTOTOHAJILHOM MPOEK- LIMK MHOTOYToJIbHUKA. 300paskeHre mpoCTpaHCTBEHHBIX (GUTYp Ha

IJIOCKOCTH.




Tema 7.
[lepienauKymsIp-
HOCTb IIPSIMBIX U
[JIOCKO- CTEH.

[leprieHIUKYJIAPHOCTD MPSIMBIX B IPOCTpaHCTBE. [Ipu3HaK NepHeHAUKYISIPHOCTH NPSIMOM U
r1ockocTH. [locTpoe- Hue neprneHaAuKyISpHbIX NPAMON U IIOCKOCTH. CBOMCTBA
MEPIEHANKYJIAPHBIX PAMOM U IIIOCKOCTH. [lepniennu-

KYJIIp ¥ HaKJIOHHAas1. PaccTosiHue OT TOYKM A0 IUNIOCKOCTH. PaccTossHue OT MpsAMON 10 MIIOCKOCTH.
PaccrosiHMe MeX- Iy NapajuleIbHBIMU IUIOCKOCTIMU. PacCTosiHME MEXAY CKPELMBAOIIMMUCS
npsMbIMU. TeopeMa o Tpex neprnenau- Kyispax. IIpusHak neprnesauKyaIspHOCTH INIOCKOCTEH.
'YT0oJ1 MEXIy NPSIMOM U IUIOCKOCTBIO. J[ByrpaHHbIN yroJ.

JIvHEHbIN yroy IByrpaHHOrO yria. YTOoJd MEXKY MIIOCKOCTSIMHU.

I IpakTHUeCKHUE 3aHATHS:

27. Pemrenue 3aJa4 110 TEMC: «AKCHOMBI CTCPCOMCTPHUH U UX HpOCTGﬁH.IPIC CIICACTBHA.

28. Pemenue 3a1a4 o teme: «llapanienbHOCTh OPSMBIX U TUIOCKOCTEH. M300paxenue
MPOCTPAHCTBEHHBIX (PUTYD HA TIIOCKOCTH. »

29. Pemenue 3ana4 no teme: «llapaniensHoe NpoeKTUPOBAHNE U €0 CBOWCTBA.)
KonTponbHas padota Ne 6 1o TeMe: «AKCHOMBI CTEPEOMETPHUH U UX MPOCTEUIINE CIEACTBUSI.

30. Pemrenue 3aJa4 110 TEMC: ((HepHeH,I[I/IKYHHpHOCTB IIPSAMBIX U MJIOCKOCTEH. »

31. Peenue 3agau no teme: «Teopema o Tpéx neprneHaukyispax. Ileprnenukynsp u HakJIOHHas
K IUIOCKOCTH.»

32. Pemenue 3a1a4 mo TeMe: «YTOJI MEXIY IPSIMOM U TUIOCKOCTBIOY.
KonTponbnas paborta Ne 7 mo reme: «[lapannenbHOCTh NPSIMBIX U TUIOCKOCTEH».

33. Pemenue 3ama4 o teme: «PaccTtosiHue OT TOYKU JI0 TUIOCKOCTH, OT MIPSIMOM /10 TIIIOCKOCTH,
[PACCTOSIHUE MEXKIY
MJIOCKOCTSIMU

34. Pemenue 3anau no teme: «PaccTosiHie MeXAY CKPEIUBAOIIUMHUCS IPSIMBIMHU, MEKIY
[POU3BOJIBHBIMU (UTY-
aMH B IIPOCTPAHCTBE.»

35. Pemenue 3agaud no teme6 «OpToroHaJIbHOE MPOEKTUPOBAHNUE. »
KonTponbHas pabota Ne§ o teme: «lleprneHuKyIIpHOCTD MPSAMBIX U IIIOCKOCTEN».

CaMocTosTeIbHAas pa60Ta:

1. Pemenuie 3a1a4 Ha MpUMEHEHNE TPU3HAKOB B3aMHOTO PACIIOIOKEHUS MPSIMBIX; HAX0XKICHUS
yri1a MEXIy Ips-
MBIMH, OTIpEIeNIEHNE B3aMMHOT'0 PAaCOJIOKEHNE NPSIMBIX U TUIOCKOCTEH.

2. PemecHue 3ala4 Ha OMIPCACIICHNUEC U HAXOXKJACHUC IICPIICHAUKYIIApa U HaKJIOHHOM K INIOCKOCTH U

yriia Mexay
[IPSIMOM U INIOCKOCTBIO; Ha IIPUMEHEHUE TEOPEMBI O B3aUMHOM PACIIOIOKEHHUH NIPSIMOU U

TIJIOCKOCTH.




3. Pemienue 3a1a4 Ha IPUMEHEHHE TEOPEMBI O TPEX NMEPIEHIUKYIIAPAX K HAXOKICHUIO
pacCTOSHUMN U OTPE3KOB.

4. Pemienue 3a7a4 Ha MPUMEHEHUE MTPU3HAKOB M CBOMCTB MapaJlIeIbHBIX U NEPICHAUKYIISIPHBIX
IUIOCKOCTEH; BBI-
YMCJICHHE PACCTOSIHUS OT TOYKHU JI0 TNIOCKOCTH, OT MPSIMOM 10 TIJIOCKOCTH.

S. Penienue 3a1a4 Ha paccTOSTHUS MEKTY TIOCKOCTSIMU, MEKIY CKPEIIMBAIOIIMMHUCS MPSMBIMHU,
MEXIY IPOU3-
BOJIbHBIMU (PUTYpaMU B IPOCTPAHCTBE.

6. HpI/IMeHHTb MmapaJuiCJibHOC IIPOCKTUPOBAHUC U €TI0 CBOﬁCTBa, TEOpEMY O IIoMaau
0pTOFOHaJII)HOI71 IMPOCKIMKY MHOT'OYT'OJIbHUKA.

7. [lpuMeHATD B pelIeHnu 3a7a4 B3aMMHOE PaCOIOKEeHNE IPOCTPAHCTBEHHBIX QUTYD LIS
[MOCTPOEHUS CEUCHUI
MHOTOIPAHHUKOB U HAXOXKJCHUIO YIJIa MEXAY NPSAMOU U MIIOCKOCThIO, MEXAY IIIOCKOCTSIMHU.

Paznean 4. Copneprkanue ydeOHOro Marepuana 8
KoopanHaThl u (2/1214)
BEKTOPBI.
Tema 8. JlekapToBsl |[lekapTOBbI KOOPAMHATEI B IpocTpaHcTBe. [IpsMoyronpHas (1ekapToBa) cucTeMa KOOpAUHAT B 2
KOOp- [IPOCTPAHCTBE.
NMUHATHI M BEKTOpBl ([PopMyJsia pacCTOSIHUS MEXKAY ABYyMs Toukamu. KoopauHaTsl cepeiuHbl OTpe3Ka. Y paBHEHHUS
B [IPO- CTPAHCTBE. (c(epbl, INIOCKOCTH U IpsiMoi. dopmyrna paccTOsHUS OT TOUKH JI0 IMJIOCKOCTH. Vcnonb3oBaHue
KOOpJMHAT [P PEILICHUN MaTeMaTH4e- CKUX U NPUKJIAJHBIX 3a7a4. BEKTOphl B IpOCTPaHCTBE.
[Tonsitue BekTopa. Koopaunars! Bekropa. Moayinb Bektopa. PaBeHcTBO BekTOpoB. ClioskeHne
BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YUCIIO. YTOJ MEXIY IBYMs BekTopaMu. IIpo- exius Bekropa
Ha ock. CkansipHO€E Ipou3BeieHue BeKTOpoB. KoinHeapHbie BEKTOphI. Pa3inoxeHue BekTopa no
HalnpasJeHUsAM. Pa3noxeHne BEKTopa Mo AByM HEKOJUIMHEApHbIM BeKTopaM. KomrmiaHapHbie
BEeKTOpHI. Paznoxe-
HUE BEKTOpa N0 TPEM HEKOMILJIaHAPHBIM BeKTOpaMm. Vcrosib30BaHHE BEKTOPOB IIPU PELICHNUN
MAaTCMATUYCCKHX U MIPUKIIAJIHBIX 3aJa4.
[TpakTHUecKue 3aHATHS: 2

36. Pemenue 3ama4 no teme: «JlekapToBbl KOOPIMHATHI B IPOCTPAHCTBE». BEKTOpHOE ypaBHEHHE
[IPsIMOM U ILIOC-
KOCTH»

37. Pemenue 3anau no teme: «Vcrnonb3oBaHUE BEKTOPOB IIPH 10KA3aTEILCTBE TEOPEM

CTEPEOMETPUIY.




38. Pemenue 3aaau 1o teme: «YToja MEKIy CKPEILIMBAIOIMMHUCS IPSAMBIMU. YTOJI MEXAY NPIMOi
U IIJIOCKOCTBIO.
Yroa MeXIy IUIOCKOCTSIMU.

39. Pemienue 3ama4 no teme: «Ilnomanb opTOroHaAIbHOM NPOEKIUK. BEKTOPHI B MPOCTPAHCTBE.

40. Pemienue 3anau o reme: «Bekropsl. [leficTBus Hax BekTropamu. PasiioxkeHne BekTopa 1o Tpém
BekTOpaM. Pac-
CTOSTHUE MEXIY TOUYKaAMU.»

41. Pemienue 3amau o teme: «JleficTBus ¢ BeKTOpamu, 3aJaHHBIMHU KoopauHaTamu. CKajsipHoe
MPOU3BEICHUE BEK-
TOPOBY

42. Pemienue 3aa4 Ha TeMy: «Y paBHEHUE TUIOCKOCTH.»
KontponbHas padora Ne9 o teme: «JlekapToBbI KOOPAMHATHI M BEKTOPHI B IPOCTPAHCTBEY (45

MUHYT).

CamocTosTenpHas padora:

1. Pemrenne 3aJa4 Ha I[CﬁCTBPIH C BCKTOpAMH; HAXOKACHNUEC PACCTOAHUA MCKAY ABYMS TOYKAMHU.

2. Pemenue 3a1a4 Ha KOOpJAUHAT CCPCANHBI OTPE3Ka, paCCTOAHUA OT TOYKH O IIJIOCKOCTH.

3. Pemenue 3ala4 Ha UCIOJIb30BAHUEC KOOPAUHAT IPpHU PCIICHUU MATCMATHUYCCKUX U TTPUKIIAIHBIX
Baagad.

4. Pemenue 3a1a4 Ha HAXOKIACHUC CYMMBbI U Pa3HOCTHU BCKTOPOB.

5. Pemienue 3agay Ha YMHOKCHHA BEKTOpPA Ha YMCJI0, CKAJISIPHOC ITPOU3BCACHNUE BECKTOPOB.

6. Pemienne 3aa4d Ha pas3iio;KEHUE BEKTOPA MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM..

7. PerieHue 3aa4 Ha UCHOJIb30BaHUE BCKTOPOB IMPU pCHICHUN MATECMATUYCCKUX U ITPUKIIATHBIX
Baaayd; npu Jokasa-
[TCJIBCTBC TCOPEM CTCPCOMCTPHUH.

Pa3ngen 5. OcHOBBI
TPUTOHOMETPHH.

Conepxanue yaeOHOro MaTeprasa

27
(6/12/9)

Tema 9.
Tpuronomerpuue-
ckue (popMyIbL.

OcHoBBI TpUroHomeTpuu. Pagnannas u rpagycHas mepa yria. BpamarensHoe asmkenue. Cunyc,
KOCUHYC, TaH-

reHC, KOTaHT'€HC IPOU3BOJIbHOTO yria. Paguannas mepa yria. CuHyc, KOCUHYC, TAHT'€HC U
KOTaHTeHC yncia. Oc- HOBHbIE TPUTOHOMETPUYECKHUE TOXKAECTBA. [Ipeobpazosanus npocmeniuiux
mpu2oHoMempuieckux evipaxcenuil. Tpuronomerpudeckue Toxaectsa. Gopmyssl npuBeIeHUS.
DOopMyIIBl CIOKEHUS: CUHYC, KOCUHYC M TAHI'€HC CyM- MbI M Pa3HOCTH JIBYX yIJ10B. @OpMyIIbl
YIABOEHUS: CUHYC U KOCHHYC BOMHOTO yria. ®opmysisl nojsoBuHHOrO yria. [IpeodpasoBanus
CYMMBI TPUTOHOMETPUYECKHX (PYHKLUH B IPOU3BEJCHNUE U IPOU3BEICHNS B CyMMY. BripaskeHue

TPUTOHOMETPHUECKUX (QYHKIIMI Yyepe3 TaHT'€HC MMOJIOBUHHOTO apryMEHTA.

2




Tema 10. Tpuronomerpudeckue ypasHeHus. @opmyiibl pelieHus TPUrOHOMETPUYECKUX YPAaBHEHUM.
Tpuronomerpu- [IpocTeliiiie TpUroHo-

YECKUE YPABHEHMS. METPUUECKUE YPABHEHUS. APKCUHYC, APKKOCUHYC, APKMAaH2eHC Yucaa. TpUroHoMeTpuyecKue
HepaBeHeTBa. [IpocTeiine TPUroHOMETPUYECKUE HEPABEHCTBA.

Tema 11. Tpuronomerpuueckue GyHKIUU UX CBOMCTBA U Tpaduk. OOpaTHBIE TPUTOHOMETPHUYECKHUE
Tpuronomerpu- byHKIHIH.
"yecKrue (QyHKIIHH.

HpaKTI/I‘ICCKI/Ie 3aHATHA:

43. Pemenne 3aja4 no teMe: «Paguannas MCpa yrjia. HOBOpOT TOYKH BOKPYI' Ha1udJIa KOOPAWHATY.

44. Pemenue 3aay o teme: «OnpeiesieHne CUHyca, KOCHHYCa M TAaHT€HCa yrila. 3HaKu CUHYCa,
KOCHHYCa U TaH-
rexca. 3aBUCUMOCTD MCKAY CHHYCOM, KOCHMHYCOM U TAHTCHCOM OJHOTI'O M TOT'O K€ yrjia».

45. Pemenue 3anau o reme: «Tpuronomerpudeckue Toxaectsa. CuHyc, KOCUHYC U TAHT€HC
yri10B o 1 — o. dop-
MYJIbI CIIOKEHHMSL.».)»

46. Pemienue 3anau o reme: «CuHyc, KOCUHYC ¥ TaHT€HC IBOMHOTO yria. Cunyc, Kocunyc u
maneenc noJI08UHHO20
venay.

47. Petenue 3amau no teme: «IIpeobpa3zoBaHusi CyMMBI TPUTOHOMETPUYECKUX (YHKIUHN B
npoussenenue. [IpeoOpazoBanue Npou3BeAEHNs] TPUTOHOMETPHUUECKUX QYHKIUI B CYMMY».

48. Pemenne 3amau no teme: «lIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYII K
peoOpa3oBaHUIO CIOXK-

HBIX TPUTOHOMETPUUYECKUX BbIpakeHuil». KonTponbHas padota Nel0 mo teme:
«TpuUroHoMeTpruecke ToXIeCTBay. (45 MUHYT).

49. Pemenue 3a1a4 1o reMe: «YpaBHEHUE COS X = a. APKKOCUHYC HUCAA. »

50. Perrenue 3a1a4 o teme: «YpaBHEHHUE Sin X = a. ApKCuHyc uuciay.

51. Pemenue 3agau o teme: «YpaBHEHUS tg X = a, Ctg X = a. APKKOMAH2eHC U apKMAH2eHC
uucnay.

52. PenmeHne TpUrOHOMETPUYECKUX YPABHEHUM.

53. IIpumepsl pelieHust NPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB.
KonTtponbnas padota Nell o teme: «Tpuronomerpuyeckue ypaBHEHUSI 1 HEPABEHCTBaY. (45

MUHYT).

54. Pemenue 3a1a4 o teMe: «O01acTh OnpeaesieHns] 1 MHOYKECTBO 3HAUCHUM
TPUTOHOMETPUUYECKUX (PYHKLIUH.
UYETHOCTD, HEUYETHOCTD, MEPUOAMIHOCTD TPUTOHOMETPHUUCCKUX (PYHKITUI.




55. Pemenue 3aau o teme: «CBoiicTBa GYHKIMHU Y =SiN U X y=COS X U €€ rpaduK».

56. Pemenue 3ama4 nmo teme: «CBoiicTBa QyHKIIUN y=tg X, y=ctg X B UX TpauK».

57. Pemenue 3anau mo teme: «O0OpatHbie TpuroHoMeTpudeckue pyHkuuny». KonrponpHas padora
No12 o Teme: «Tpuronomerpudeckue GyHKINY. (45 MUHYT).

CamocrosiTenpHas pabora: 9

1. Pemenue 3a1a4 Ha MpUMEHEHHE PaIMaHHOTO METO/Ia U3MEPEHHsI YTJI0B BPAILLICHHUS U CBSI3b C

rpaayCHOM MEpOil.

2. Pemenue 3ama4 Ha npeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKECHUN C TPUMEHEHHEM

TPUTOHOMETPHUYECKHUX

bopmy.

3. Pemienue 3aa4 Ha pUMEHEHHE TPUTOHOMETPUYECKUX (POPMYIT: OCHOBHBIE

TPUTOHOMETPHUYECKUE TOKIAECTBA,

dbopMyIbl IpuBeAeHUs, HOPMYIIBI CII0KEHHUS, YIBOSHUS, TPeoOpa30BaHUS CYMMBI

TPUTOHOMETPHUYECKUX (PYHKLIUH B IPOU3BEICHHE, IPEOOPa3OBaHIE TPOU3BEACHUS

TPUTOHOMETPHUECKUX (QYHKIIHI B CYMMY.

4. Pelienue 3a1a4y Ha BBIYMCIIEHUE apKCUHYCA, apKKOCHHYCA, apKTaHT€HCa YncIa.

5. PelieHre TpUTOHOMETPUYECKUX YPABHEHUN.

6. Perienrie mpocTednx TPUrOHOMETPHUECKUX HEPABEHCTB.
Pa3naesn 6. Muoro- [CojepxaHue y9eOHOTO MaTepuaa 36
rPAaHHUKH U (8/16/12)
KpYIJble TeJa.

Muororpansuk. [Ipusma. Onpenenenue MHOrorpaniuka. Beprmnel, pebpa, rpanu 2

Tema 12.
MHOrOrpaHHHKHU.

MHOTOrpaHHHUKa. Pa3Beprka.

MHororpasssle yribl. Belllykiible MHOTOTPaHHHKH.

[Tpu3ma, e€ ocHoBaHue, O0OKOBbIE pEOpa, BbICOTA, OOKOBas MOBEPXHOCTh. [IpsiMast 1 HakJIOHHAS
npusma. [IpaBuib- Has npusma. [lapamnenenunen. [Ipsmoyronbuelil napamienenunen. Kyo.
DopMyIbl IIIOLIAIM TOBEPXHOCTHU Ky0a, napasuieNenunena, IpsSMoyrojlbHOT0 Mapaieenurnena,
npusmbl. [Tupamuaa. [upamuna, e€ ocHoBanue, 60KOBbIe pEOpa, BHICOTA, OOKOBAst TOBEPXHOCTb.
[IpaBuibHag nupamuaa. Y cedyeHHas nupaMuaa. TpeyroiabHas nupamuaa. Terpasnp. Teopema
Olinepa. @opMyIisl IUIOMIAN TOBEPXHOCTH MUPAMUBI.

CummeTpHsi B MHOTOrpaHHHMKax. Ce4eHnsl MHOTOTPaHHUKOB.

CummeTpun B KyOe, B mapajuiesienumese, B npu3Me 1 nupamujae. Ilonstiue o cummerpun B

CeueHus KyOa, MPU3MBbI U TUPAMHU-

b1, [IpencraBnenne o npaBUIbLHBIX MHOTOTPAHHUKAX (TETpadIp, KyO, OKTa’Ip, NOEKadIp U

pocTpaHcTBe (1LIeH- TpajbHasi, OceBasi, 3epKaybHas). [[puMepsl cUMMETpUil B OKpYKaIOIIEM MHUpE.




MKOCAdIP).

Konyc. DnemenTtsl koHyca. OCHOBaHHUE, BRICOTA, OOKOBas IIOBEPXHOCTH, 0Opa3yromias, pa3BEPTKa. 2
Tema 13. Tena OceBble CeYeHUs
BpAILICHUS. Y CEYCHHS, TapaJlIeJIbHbIE OCHOBAHUIO. Y CEYEHHBIN KOHYC. Pa3zBepTKa yCeUeHHOro KOHYyca.

CedeHus: yceueHHOro KoHyca miaockocTbio. Llmmnuap. OcHoBaHue, BbIcOTa, OOKOBast

MOBEPXHOCTH, 00pa3yromas, pa3éprka. OceBble CEYCHUs M CEUCHUS, MapauIeIbHbIE OCHOBAHUIO.

Buer nunuHapa.
Tema 14. O0béMbl  [(O0BEMEI Ten. O0BEM 1 ero usmepenue. [lonsatue 06 0obéMme Tena. [logodue Ten. OTHOMICHHE 2
MHOTOIPAaHHHUKOB. |03 el 1 00bEMOB MOA0OHBIX Ten. Popmyibl 00beMa Kyba, IPSIMOYTOJIbHOTO

napajuiesienunea, MpU3Mbl, TUPAMUIBL.
Tema 15. O6bEMbI 1|O0BEM 1 ero uzmepenue. [lonsatue 06 o0béMe Tena. [logooOue ten. @opmynbsl oo6beMa HUIUHIPA U 2
MOBEPXHOCTU TeN  [KOHYyca. DopMyJIbl TUTOMIAAM TOBEPXHOCTH IIHIIUHIIPA U KoHyca. DopMyiel 00bema mmrapa, qyactei
BpalLCHMSL. miapa u miomaau cepsl. HTerpansHas popmyna o0bEMa.

[IpakTHyeckne 3aHATHSL: 16

58. Pemenue 3aaau no teme: «JIByrpannsiii yroa. TpéxrpanHblii 1 MHOTorpanHsie yrisl. [Ipu3ma.
300paxeHus

Mpu3Mbl U octpoeHue e€ ceuenuil. [Ipsmas npusma. [1pusma, e€ ocHoBanue, 00koBbIe pEOpa,
BbICOTA, O0KOBast MOBepXHOCTh. IIpsiMas u HakIoHHas npu3Ma. [IpaBuibHas npusmay.

59. Pemenue 3aau o teme: «llapamnenenunen. [Tpsimoyronsublil napauienenunen. Kyoy.

60. Pemenue 3agau no teme: «@opMyIibl IIIOMAIN TOBEPXHOCTH NMpu3Mbl». KoHTposibHas paboTa
Nel3 no Teme:
«IIpuzmay. (45 MUHYT).

61. Pemmenue 3amga4 o teme: «[lupamunaa, e€ ocHoBaHue, O0KOBBIE p&Opa, BHICOTa, OOKOBAs
nmoBepXHOCTh. [IpaBunpHas nupamuaa. [loctpoeHne nupamMuapl U €€ TUIOCKUX CEYCHUH.

62. Pemenue 3aaau no teme: «¥YceueHHasd nupamuja. [IpasunsHas nupamuaa. @opmyisl
TUIONIAIA TOBEPXHOCTU
nupamuaby. Kontponsnas pabora Nel4 o teme: «[lupamugay. (45 MunyT)




63. Pemenue 3aga4 no teme: «{unmuaap. OcHoBaHUE, BRICOTA, OOKOBasi TOBEPXHOCTb,
oOpasyronas, pa3séprka. Buabl mpmmaapa. CedeHne MUIHHIPA MTOCKOCTIMI.

64. Pemenue 3a1a4 o teme: «OneMeHTH KoHyca. OCHOBaHME, BEICOTA, 0OKOBAsi TOBEPXHOCTH,
oOpasyromas, pas-

BEPTKA. CeueHne KOHyca MIOCKOCTIMU. Y CEUeHHBIM KOHYC. Pa3BepTka yceueHHOro KOHyca.
CeueHnsl yCEYeHHOT0 KOHYCa INIOCKOCTBION.

65. Pemienue 3agau no teme: «BrnycanHas u onyvcaHHas IPU3MbL, TUPAMUBD.

66. Peienue 3agau no teme: «lllap. Ceyenne mapa miockoctbro. CUMMETpUS 11apay.

67. Perrenue 3aJa4 110 TEMC: «KacareabpHas III0CKOCTh K miapy. HepecequI/Ie ABYX C(bep».

68. Pemenue 3agau no teme: «BrnycaHHbIE U ONMCAHHBIE MHOTOTPAaHHUKH. O NIOHATHH TEJA U €r0
MOBEPXHOCTH B

FEOMETPUI.

KontponbHas padora Nel5 mo treme: «Tena Bpamenus». (45 MUHYT)

69. Pemenue 3agau no teme: «llonstie 06béma. O6BEM IPSIMOYTOJILHOTO Mapaielenuie/a.
O0BEM HAKIIOHHOTO
apasuIeCuIe/1ay.

70. Pemenue 3ana4 o teme: «O0b6EM npusmel. PaBHoBenukue tena. O0bEM nupamuasl. O0bEM
YCEYEHHOU MUPAMUIBD.

71. Pemenue 3ama4 no teme: «O0bEMBI TOJ00HBIX Tem». KoHTponbHas padota Nel6 mo Teme:
«OO0BEMBI MHOTOTPAaHHUKOBY. (45 MUHYT)

72. Pemienue 3agau o teme: «O0bEM nunuuapa. O6bEM KOHYCay.

73. Pemienue 3agau no teme: «O0bEM mapa. O6bEM IApOBOT0 CETMEHTA U CEKTOPay.

74. Pemenue 3ana4 no teme: «Ilnomaas 60KOBOM MOBEPXHOCTH IIMJIUHIIPAY.

75. Pemenue 3aau o teme: «llmonaap 60KOBOM MOBEPXHOCTH KOHYCA.»

76. Pemenue 3a1a4 o teme: «llmomanp chepbl.»

77. Pemenue 3ama4 o teme: «Ilnomanas cheprsr. O0nEM mapay. Kontpoasnas padora Nel7 mo
reme: «[lmomaapr MOBEpXHOCTH U 0OBEMBI TEN BpallleHHs». (45 MUHYT).

CamocrosiTenpHas pabora:

12




1. Pemienue 3aga4u Ha pa3nuyue BUAOB MHOTOIPAHHUKOB; MX H300paKeHHE.

2. IlocTpoenue cedeHus, pa3BEPTKH MHOTOTPAHHUKOB.

3. Pemienue 3ajau Ha pacCMOTPEHHE BUI0B CHMMETPUI B IPOCTPAHCTBE.

4. Pelienue 3a1a4 Ha CHMMETPHIO TEJl BPALLIEHUs] 1 MHOTOI'PaHHUKOB.

5. Pemienue 3ajau Ha BBIYMCIIEHUE MIJIOUIA/IM IOBEPXHOCTH MHOTOTPAaHHUKOB.

6. Perienne 3aa4 Ha BBIYMCIIEHUE MJIONIAIU TIOBEPXHOCTH TEJl BPALICHHUSI.

7. PerieHue 3aja4 Ha BHIYMCIIEHUE 3JIEMEHTOB MHOIOI'PAHHHUKOB.

8. Pemienue 3a71a4y Ha BBIYUCIICHUE YJIEMEHTOB TeJl BpallleHUsl.

0. Periennie 3aja4 Ha BBIYMCIICHUE TJIONIAICH U 0OHEMOB Tel.
Pa3nen 7. Hauana [CogepxaHue yueOHOro MaTepuana 16
MaTeMaTHYeCKOTr0 (4/8/4)
aHaJM3a
Tema 16. [ToHsiTHE O TPOU3BOAHON PYHKINH, €€ TeOMETPUIECKUN U (PU3HMUECKUI CMBICI. Y paBHEHHE 2
[TpousBoaHas u e€ [KacaTreabHOU K rpadu-
reoMeTpuueckuii Ky ¢pyHKkuu. [Ipon3BoiHbIE CyMMBI, Pa3HOCTH, IPOU3BEAEHUS, YacTHOTO. [Ipon3BogHbIE
CMBICII. OCHOBHBIX JIEMEHTAPHBIX GYHKUMH. [IpouzsooHvie obpamnoi pynkyuu u KOMNO3uyuy OaHHOU

bynKkyuu ¢ 1unelHou.

[TpomexxyTkn MOHOTOHHOCTH (pyHKIIMH. Hanbomnbiiee 1 HauMeHblee 3HaYeHUs (YHKIIMU Ha 2
Tema 17. MPOMEXKYTKE. DKCTPEMYMBI QYHKIUH.
[ Ipumenenne BTopas npon3BoHas, ee reoMeTpHUecKuil U puzndeckuii cmbici. HaxoxaeHue cKkopocTH JUis
MIPOU3BOIHOM K rpolecca, 3alaHHoro Gpopmyioi u rpadukoM. IIpumeps! nCoNb30BaHUs TIPOU3BOJHON IS
MCCIIEJOBAHHIO HaXO0XICHNS HAWIYYILIEro PeMIEHHs B IPUKIAJHBIX, B TOM YHCIIE COLMATIbEHO-DKOHOMUYECKHUX,
(byHKIIH. 3ajadax.

[TpakTHyeckue 3aHATHS: 8

78. Pemenue 3anau o teme: «lIpousBoanast. [IponsBonHas creneHHON QyHKITNH.»

79. Pemenue 3agau no teme: «llpasuna quddepenunponanus. Berarcienue npou3BoaHbIX
3aJaHHBIX (QYHKINMH;
HaX0KJICHHE YIIIOBOr0 K03()(pUIIMEeHTa U TaHT€HCa yIila HaKJIOHA KacaTelbHOM.»

80. Pemmenue 3anau no teme: «IIpon3BoHBIE HEKOTOPHIX AJIEMEHTAPHBIX (DYHKIIHUH. )

81. Pemenue 3anau no teme: «l'eomeTpuyecKuil CMbIC IPOU3BOAHON. PU3HUECKUI CMBICTT
MPOU3BOIHOM.»

82. PaccmoTpeHune npuMepoB UCTIOIb30BAHUS TIPOU3BOTHOM JIJIsl HAXO0XKICHUS HAWITYYIIETO
PEIIEHUS B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1adax. KoHTponabHas




pabota Nel8 o teme: «IIpousBoanas» (45 MUHYT).

83. Pemenue 3am1au o teme: «Bo3pactanue u yobiBaHue pyHKIIUN .IKCTPEMYMBI () YHKIIHH.
[TprMeHeHrne TPOU3BOTHON K MOCTPOCHUIO rpaduika QyHKITHH. )

84. Pemenue 3a1a4 o teme: «Haubompiiee n HauMeHblee 3HauYeHne QYHKIMH. BeIMyKI10cTh

rpaduka GyHKINH,
TOYKHU TIeperuday.

85.Haxoxxenne ckopocTu s mporecca, 3a1anHoro (GopMysioi u rpaukom, BEIYHUCICHUE
SKCTPEMYMOB M HaX0KJI€HHE HalOOJIbIIEr0 1 HAMMEHbIIET0 3HaYeHUs (QyHKIIHH.
Kontponsnas padora Nel9 no teme: «lIpumenenne npon3BoaHoi» (45 MUHYT).

CamocTosTenbHas pa60Ta:

1. Pemrenne 3a7a4 Ha 3aJaHue YHUCIOBOM IOCJIICAOBATCIBbHOCTH, HAXOXICHUC YJIICHOB YHUCI0BOM
MOCJICAOBATCIIbHOCTHU, BBIYMCIICHUC ITPEACIIOB YHCI0BOH IMOCISIOBATCILHOCTH.

2. Pemienue 3a/1a4 Ha BRIYMCIICHUE TIPOU3BOIHBIX 33JJaHHBIX (DYHKIIMH; HAXOXKICHUE YTIIOBOTO
Kod(pdUIMeHTa U
TaHTEeHCa yIiia HaKJIOHa KacaTeIbHOM.

3. Penienue 3a/1a4 Ha COCTaBJIEHUE YPaBHEHMsI KacaTeJIbHOM K rpa@uKy QyHKINU.

4. Pemenue 3aaa4 Ha UCCIICJOBAHUC q)YHKI_[I/II/I C IIOMOIIBIO HpOPI3BO,ZLHOI>i.

5. PaccMoTpeHre npuMepoB UCITOIb30BaHUS MPOWU3BOIHOM ISl HAXO0XKICHUS HAWITYYILIETO
[pELIEHUs B IPUKIIAIHBIX,
B TOM YHCJIE COUAIBHO-DKOHOMUYECKUX, 3a/1a4ax.

6. Pemmenue 3ala4 Ha HAXOKIACHUC CKOPOCTH JIA MMpoLeccCa, 3aJaHHOTO q)opMynoﬁ u l"pa(l)I/IKOM,
BBIYHUCJICHUEC OKCTPEMYMOB M HAXOXKJICHUC HauOOJILIIECTr0 U HAMMEHBIIIETO 3HAYCHUS q)YHKHI/II/I

Pasnea 8.
NuTerpaJ u ero
NpHUMeHeHHue.

Conep:xanue yueOHOro MaTepuaJia

6
(1/2/3)

Tewma 18. UnTerpan.

[TepBooOpaznas ¢pynkuuu. [lonstue nepBoodbpazHoii. OCHOBHOE CBOHCTBO EPBOOOPA3HOM.
OCHOBHBIE IIpaBUIIA
HaXO0KJIeHUs IepBo0Opa3HbIX. KpuBonuHelinas Tpanenus u e€ miomans. [lonstue

rpanenuu. @opmyna Hetorona-JIeiOnuia. [Ipumepsl mpuMeHeHust HHTETpasia B PU3UKe U
FEOMETPUH.

onpeneaeHHoro uHTerpana. [lonstre 00 onpenenéHHOM MHTETpaie KaK IJI0MIaId KPUBOJIUHEHHOM
Tpaneuuu. [Ipumenenue onpeneneHHOro HHTerpaia s HaX0K/ASHUs MJI01a i KPUBOJIUHEHHOM

1

[ IpakTHUeCKUE 3aHATHUS:




86. Pemenue 3amau no teme: «IlepBooOpasnas. [IpaBmiia HaxoxaeHus nepBoodpazHeix. OCHOBHOE
CBOKMCTBO TIepBOoOOpa3Hou. [Ipumepsl HaxoxaeHus epBooOpasHoit [1nomans KpuBOIUHEHHOM
Tpanenyy U UHTErPajl.»

87. Beruncnenue unrerpanoB. [lorsTue o0 onpeneaéHHOM HHTETpaje KakK IIOIIaan
KpuBoJHHEHHOU Tpanenuu. Teopema Hetorona-Jleiibuuma.»

88. BbluncneHue mioiaiei ¢ moMoIlbio UHTErpanoB. [IpuMepsl puMeHEHUsI THTErpajia B
(u3MKe U reOMETpUH.

89. [IpumeHeHne Nporu3BOIHOM U MHTErpalla K PEIICHUIO IPAKTUYECKHX 3ajau.

90. IIpuMeHeHre UHTErpata K BEIYUCICHUIO (PU3MUECKUX BEIMUYUH, IUIOMAAeH U 00bEMOB.
Kontponbnas padora Ne20 no teme: «MHTErpan u ero npumMeHenue» (45 MUHyT).

CamocTosTenbHas pa60Ta:

1. Pemienue 3a1a4 Ha BBIYKMCIICHUE TIJIOMIAIA KPUBOJIMHEHHOM Tparenuu.

2. Pemrenne 3a/la4 Ha BbIYUCIICHUC UHTCI'PAJIOB.

3. Penienue 3a/1a4 Ha IPUMEHEHNE UHTETPAJIOB B (PU3UKE JUIsl BBIYMCIECHUS] CKOPOCTH U IYTH.

4. Pemenue 3ala4 Ha IPUMCHCHUC UHTCIPAJIOB B TCOMCTPHUU IJI1 BBIYHUCIICHUA 00BEMOB Tell
BpalllCHUA.

Paznea 9.
Kom0Ounnaropuka.

Conepkanue y4eOHOro Marepuana

5
(112/2)

Tema 19.
KomOunHaTopuxka.

OcHOBHbIE IOHATHS KOMOMHATOpUKU. [loouepeiHblil 1 0THOBPEMEHHBIIN BBIOOP HECKOIBKHUX
PIIEMEHTOB M3 KOHEUHOI0 MHOXeCTBAa. POpMyJIbl UMCIIa IEPECTAHOBOK, COUETaHUN, pa3MEILIEHUI.
3amaun Ha MOACUET YKCIIa Pa3MEIICHUM, TIEPECTAHOBOK U coueTaHuii. Pemenue 3aay Ha nepedop
BapuaHTOB. PemeHre komOnHaTOpHbIX 3aa1a4. Popmyna 6uHoma Hetorona. CBoiicTBa
OrHOMUaNbHBIX K03 dunnentoB. Tpeyronpauk [lackans.

1

HpaKTI/IquKHe 3aHATHUA:

O1. Pemienue 3amau no teme: «IIpaBuno npousseaenus. [lepecranoBku. Pazmemenns. Coueranus
Y UX CBOMCTBA.

M cTopust pa3BUTHS KOMOWHATOPHUKHU U €€ POJIh B PA3IMYHBIX cPepax YeIOBEUECKON

PKU3HEICSI TEIIHHOCTH. »

92. Pemenue 3ana4 no teme: «bnHoM Herotona. Tpeyronpauk [lackand. [lpukiiagnele 3agaumny

Tema 10.
J1eMEeHThI
TeopuM
BepPOSAATHOCTEN U
MaTeMATHYeCKO

Conep:xanue yueOHOro MaTepuaJia

8
(2/412)




Ml CTATHCTHKH.

Tema 20.
DJIEMEHTHI
TEOPUH

BEPOSITHOCTEH.

DneMeHTapHbIe U CII0XKHbIE COOBITUS. PaccMoTpeHue cityyaeB U BEPOSITHOCTh CyMMBI
HECOBMECTHBIX COOBITHIH, BEPOSITHOCTH MTPOTHBOIOJIOXKHOTO COOBITHSL. [loHamue o
He3asucumocmu cobvbimuti. Beposimuocme u cmamucmuyeckas 4acmoma HacmynjieHus
cobvimus. Perienne npakTHUECKUX 3a7a4 C MPUMEHEHHEM BEPOSTHOCTHBIX MeTo10B. CoObITHE,
BEPOSTHOCTb COOBITHSA, CIIOKEHHE U YMHOXKEHHE BeposiTHOCTEH. [IoHsATHE O HE3aBUCUMOCTH
COOBITHH.

JlMcKkpeTHas ciiy4aiiHas BEJIM4YHMHA, 3aKOH €€ pacupeeneHns. YucaoBble XapaKTEpUCTUKH
JMCKPETHOM cllydaiiHOM Benn4uHbl. [IoHsATHE 0 3aKOHE OOJIBIINX YHCEL.

Tema 21.
Crartucruka.

[IpencraBnenue qaHHBIX (TAOIUIIBI, TUArpaMMBbl, TpadUKH), TeHEpaIbHas COBOKYITHOCTH,
BBIOOpKaA, cpeiHee apudmeTnyeckoe, Meanana. YnciaoBbie XapakTepucTHKH psiioB. [lorsTre o
3a/ladyax MaTeMaTUYECKOM CTaTUCTHKHU.

HpaKTI/IquKI/IC 3aHATUA:

94. Pemenue 3a1a4d o teme: «CoObitrst. KomOunaanmst coobrTuii. [I[poTHBONOI0KHOE COOBITHEY

N

95. Pemienue 3agau o teme: «BepositHOCTh coObiTus. CrioskeHue BepositHocTeld. HezaBucrumele
COOBITHS. YMHOKEHUE BEPOSTHOCTEH»

96. Pemenue 3agau no teme: «Craructudeckas BEpOATHOCTb. CirydaiiHble BETUYMHBI»
KonTponbnas padorta Ne22
10 TeMe: «DJIEMEHTHI TEOPUHU BEPOSITHOCTEN» (45 MUHYT).

97. Pemienue 3a7ja4 Ha HAX0XKJIEHUE CPEAHEN apu(PMETUUECKON U MeIMaHbl C IPUMEHEHUEM
METO0B MaTeMaTHueckoil ctaructiuku. KontponbsHas pabora Ne23 no teme: «Cratuctukay (45

MUHYT).

*JIn1st XapaKTepUCTUKU YPOBHSI OCBOCHHUSI y4eOHOT0 MaTepHralia UCIOIb3YIOTCS CIeaytolie 0003HaueHHs:
1. — o3HaKOMUTENBHBIN (Y3HaBaHHE paHee U3yYEeHHBIX 0OBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEATEIBHOCTH 10 00pa3ily, UHCTPYKIUH WIH O]l PyKOBOJICTBOM)

—  NPOAYKTUBHBII (naHupoBaHue u CaMOCTOSITENIbHOE BBITIOJTHEHHE NeSITeNIbHOCTH, peleHue

3.

POOJIEMHBIX

3a/1a4)



4.3. CTpykTypa u coepkaHue caMOCTOATEIbHON PadoThl JHCHHILIMHbI

Pasgen nucHuILInHb

Bunbl camoctosaTensHON paboThI

Tpynoem
KOCTb (B
yacax)

®opMmBbI KOHTPOIIS
CaMOCTOSITENIHON PabOTHI

Paznen 1.
PasButue nousaTus o
=45 (o (<)

Tema 1.
JleficTBUTENIbHBIC
quCIIa.

IPeriienue 3aaay:;

IAnreOpa 1 Havasa
MaTemaTuyeckoro anainuza. 10-11
Kiacchl [TekcT]: yueOHUK 115
00111600pa30BaTEIbHBIX
opraHu3aIyii: 6a30BbIA U
yrryonénnsiii ypoens / L. A.
IAnumos, FO.M. Konsrun, M.B.
Tkauépa [u ap.]. — 7- e U3gaHue. -
Mocksa: [Ipocsemienue, 2019. — c.
6 NeNe 4,5; ¢. 10

NeNell1,12.

[IpoBepka pemenus 3ama4u

Paznen 2.

Kopnu, crenenn
U jjorapuMsl.

Tema 2.
Crenennas

GbyHKIHS.

Pemienne 3anau:

IAnrebpa 1 Hauana
MaTemaThueckoro aHanuza. 10-11
knaccel [Tekct]: yueOHUK Asis
00111€600pa30BaTEIbHBIX
opraHu3aiuii: 6a3oBbIil 1
yrayOnén- Helil ypoeHs / 1. A.
IAnu-moB, FO.M. Konsarun, M.B.
Tkauépa [u ap.]. — 7-e u3gaHue. -
Mocksa: IIpo- ceemenue, 2019. —
c. 22-23 Ne46-54; c. 33-35 Ne76-
01; c.35-38 Ne92-118;

c. 45 Nel126-130.

[IpoBepka pemenus 3ama4

Tewma 3. IToka3aTenn-
Hast QYHKIIHS.

Pemenue 3anau:

\AnreOpa 1 Havaa
MaTemMaThueckoro aHanusa. 10-11
kiacchl [TekcT]: yueOHuK 11
0011e00pa30BaTEIHLHBIX
opraHu3aryii: 6a30BbIA U
yr1yonén- Helid yposens / 111. A.
IAmu-moB, FO.M. Konsirun, M.B.
TkauéBa [u ap.]. — 7-e u3ganue. -
Mocksa: ITpo- cBemenue, 2019. -
c.68-69 Nel68- 174; c. 69-71
Nel75-191; c. 76-77 Ne

201-207; c. 80-81 No217-227;
c.83-

[IpoBepka pemienus 3agau




84 Ne231-239; ¢.86-87 Ne243-245;
c.87-89 Ne246-265.

Tewma 4. Jlorapupmu-

gyeckas (yHKIHA.

Pemrenue 3agaq:

IAnrebpa 1 Hauana
MaTeMaThdeckoro ananusa. 10-11
Kiaccel [TekcT]: yaeOHuK 1is
00111600pa30BaTEIIbHBIX
OpraHu3aIuii: 6a30BbIi 1
yrayoséH- Heli ypoBeHs / 1. A.
IAnmu-moB, FO.M. Konsarun, M.B.
Tkauépa [u ap.]. — 7-¢ u3gaHue. -
Mocksa: [Ipo- cBemenue, 2019. -
.93 No279-289; ¢.95-96 No296-
300; ¢.99-100 Ne308- 317; c.104-
105 Ne329-335; ¢.108-109

INe 343-353; ¢. 112 Ne358-367; c.
113-116 No368-406.

[TpoBepka pemieHus 3aaa4

Paznen 3.
[Ipsimble n
IJIOCKOCTH

B IIPOCTPAHCTBE.

Tema 5. AkcHOMBI
CTe- pEOMETPHUU U UX
IIpO- CTEHIINE
CJICZICTBHSI.

Pemenue 3agau:
[Toropenos A. B. I'eometpus 10-
11 xmaccel : yd4eOHUK It
00111e00pa3oBa- TEIbHBIX
opraHuzaiuii : 6a30BbIN U
yriayOn€éHHbIN ypoBeHb / A. B.
[Toro- penos. — 15-e u3nanue. -
Mockga: IIpocsemnienue, 2019. —
175 c. : mi. — [Ipenm. ykas.:
c.172.- PexomeH10BaHO
MuHUCTEPCTBOM NIPOCBEILIEHUS
Poc- cuiickoit ®enepammu. — ISBN

978-5- 09-071728-1. — Teker :
HeTocpe- CTBeHHbIH/ - cTp. 10-11
BOMPOCHI 1-6,

Nel-14; ctp.20-24 Bonpocsr 1-13,
Ne 1-42; ctp.35-41Bonpocsr Nel-
15, Nel1-62.

[IpoBepka pemienus 3agau

Tema 6. [Tapannens-
HOCTb MPSIMBIX U
IIJIOC- KOCTEH.

Pemenue 3amau:
[Toropenos A. B. I'eomerpus 10-
11 xmaccel : yd4eOHUK It
0011e00pazoBa- TEIbHBIX
opraHu3aiuii : 6a30BbIN U
yrayOn€éHHbIN ypoBeHb / A. B.
[Toro- penos. — 15-e u3nanue. -
Mocksa: IIpocsemenne, 2019. —
175 c. : un. — Ilpeam. ykas.:

c.172.- PekoMeHg0BaHO

[IpoBepka pemenus 3agau




MHUHHCTEPCTBOM MPOCBEIICHUS
Poc- cuiickoit ®enepannu. — ISBN
978-5- 09-071728-1. — Texkcr :
HETOCpe- CTBEHHBIM.- cTp.20-24
BoImpockl 1-13,

Ne 1-42.

Tema 7.
Ilepnenauky-
JIIPHOCTH TPSIMBIX U
IUTIOCKOCTEHA.

Pemrenue 3agau:
[Toropenos A. B. I'eometpus 10-
11 kyacchl: yueOHUK 1115t
0011e00pa3oBa- TEIbHBIX
opraHu3aIyii: 6a30BbIA U
yrryOonéHuslii ypoBens / A. B.
IToro- penos. — 15-¢ u3ganwue. -
Mockga: IIpocsenienue, 2019. —
175 c.: nn. — Ilpeam. ykas.: ¢.172.
- PexoMenmoBaHo
MuUHHCTEPCTBOM ITPOCBEIICHHS
Poc- cuiickoit denepanuu. — ISBN
978-5- 09-071728-1. — Tekcr:
HEToCpeI-

CTBEHHBIH. - cTp.35-41BONpOCk!
Nel- 15, Nel-62.

[TpoBepka pemieHus 3aaa4

Paznen 4.

Koopaunatsl 1 Bek-
TOPBL.

Tema 8. JlekapToBbl
KOOPAMHATHI M BEKTO-
PBI B TIPOCTPAHCTBE.

Pemrenne 3amau:
IToropenos A. B. I'eometpus 10-
11 kmaccel: yueOHUK 15t
0011e00pa3oBa- TENbHBIX
opraHu3aIuii: 6a3oBbIi U
yryonéHHblil ypoBeHb / A. B.
[Toro- penos. — 15-¢ uznganue. -
Mocksa: ITpocsenienue, 2019. —
175 c. : un. — IIpeam. ykas.:
c.172.- PexomeH10BaHO
MUHHCTEPCTBOM MTPOCBEIIECHUS
Poc- cuiickoit denepannu. — ISBN
978-5- 09-071728-1. — Tekcr :
HENocpe/- CTBEHHBIH. - cTp. 59-65
Borpocsl Nel-

25, Nel-71.

[TpoBepka pemenus 3aaaq

Pazpnen 5.
OCHOBBI TPUTOHO-
METpPHHU.




Tema 9. Tpuronomer-
puyeckue GopMyIIbl.

Pemenue 3agau:
Anrebpa u Havana
MareMaTthyeckoro ananmza. 10-11
kiaccel [Tekcrt]: yaed- HuK nmst
0011e00pa3oBaTeIbHBIX Opra-
HU3alui: 0a30BBINA U
yrayonénnbiii yposens / 1. A.
Amu-moB, FO.M. Ko- narun, M.B.
Tkauésa [u ap.]. — 7-¢ u3ganue. -
Mockaa: IIpocsemenue, 2019. —
Cc. 126 No425-428; ¢.131-132
NeNe437-441; c. 134-135 Ne449-
455; c.138 NeNed60-464;c.141
NeNed69-474; ¢. 143 Ne477-480;
c.147-148 NoNed488- 497; c. 151
NeNe508-512; ¢. 155 NeNe
519-523.

[IpoBepka perieHus 3aga4

Tema 10.
Tpuronomer-
[PUYECKHE YPAaBHEHHUS.

Pemienue 3anau:
Anrebpa u Havana
MaremaTudeckoro anammsa. 10-11
knacchl [Tekcrt]: yued- HuK ams
o011eo0pa3oBaTeIbHbIX Opra-
HU3anuii: 6a30BBIA U
yriryonéunslii yposens / 11, A.
Amu-moB, F0.M. Ko- nsarun, M.B.
Tkauésa [u ap.]. — 7-e u3ganue. -
Mocksa: IIpocsemenue, 2019. - c.
160-161 NeNe529-536; c.164
NoNe541-545; ¢.172-173 NeNe574-
585; ¢.178-179 NeNe592-
606; c.183-184
NeNe612-619; ¢.192-193 NeNe628-
647; c.196 NeNe652-654; c.

197-200
NoeNe655-690; ¢.204 NeNe694-699.

[IpoBepka pemenus 3ama4u

Tema 11.
Tpuronomer-
pudeckue QpyHKINU.

Pemenue 3amau: Anredpa u
Hayvana
MareMatudeckoro ananmza. 10-11
knaccel [TekcT]: yueOHuK s
o01re- oOpa3zoBaTeIbHBIX
OopraHu3aIuii: 6a30BbIil 1
yray0n€Hnbii yposens / L. A.
Amu-moB, FO.M. Komsrun, M.B.
Tkauésa [u ap.]. — 7-e u3ganue.

- Mocksa: IIpocsemenue, 2019. -
c.207-208 Ne 704-707; c.
212
NeNe714-719; ¢. 216 NeNe724-732;
c. 222  NeNe739-749; c¢. 226
-227
NeNe753-757; ¢. 227-228 NeNe758-

775.

[TpoBepka pemenus 3amaqd




Paznen 6.
MHoOrorpaHHuky u
KpyTIJble Tella

12

Tema 12.
MHororpan- HUKH.

Pewenue 3anau:
[Toropenos A. B. I'eometpus 10-
11 xnaccel : yaeOHUK [Tt
0011e00pazoBa- TEIbHBIX
OpraHu3anuii : 6a30BbINA U
yriyosn€éHHbIN ypoBeHb / A. B.
IToro- penos. — 15-e usnanue. -
Mockaa: IIpocsemienne, 2019. —
175 c. : un. — Ilpeam. ykas.:
c.172.- PekoMmeH10BaHO
MUHUCTEPCTBOM MPOCBEIICHUS
Poc- cuiickoii @enepanun. — ISBN
978-5- 09-071728-1. — Tekcr :
HETIoCpe/I- CTBEHHBIN. - cTp. 81-90
Bonpockl Nel-

38, NoNe]-85.

[IpoBepka pemienus 3aaau

Tema 13. Tena
Bpare- Husl.

Pewmenne 3anau:
[Toropenos A. B. 'eomerpus 10-
11 xmaccel : yd4eOHUK ISt
0011e00pazoBa- TEIbHBIX
opraHu3aiuii : 6a30Bbli U
yrayOn€HHbIN ypoBeHb / A. B.
IToro- penos. — 15-e usnanue. -
Mocksa: ITpocsenienue, 2019. —
175 c. : un. — IIpeam. ykas.:
c.172.- PekomenaoBaHo
MUHHCTEPCTBOM MTPOCBEIIECHUS
Poc- cuiickoit denepannu. — ISBN
978-5- 09-071728-1. — Tekcr :
HENocpea- CTBEHHBIN. - cTp.102-
107, Bompocsl
NoNel-21, NeNel-54.

[IpoBepka pemenus 3ama4

Tema 14. O0BEMEBI
MHOT'OTPAaHHUKOB.

Pemrenne 3amau:
IToropenos A. B. I'eometpus 10-
11 kmacchel : y4eOHUK JTst
0011e00pa3oBa- TENbHBIX
opraHu3aruii : 6a30BbIiA U
yryonéHuslii ypoBenb / A. B.
[Toro- penos. — 15-¢ uznganwue. -
Mockga: ITpocsenienue, 2019. —
175 c. : un. — IIpeam. ykas.:
c.172.- PexomenaoBaHo
MUHHCTEPCTBOM MTPOCBEIIECHUS
Poc- cuiickoit denepannu. — ISBN
978-5- 09-071728-1. — Tekcr :
HENocpea- CTBEHHBIN. - cTp. 116-
120 Bompockl
NeNel-9, NoNel-49.

[TpoBepka pemenus 3aaaq




[IpoBepka perieHus 3aga4

Pemenue 3amau: [loropenos A. B.
I'eomerpus 10-11 knaccsi :
y4eOHHK 1)1 00111e00pa3o-

BaTEJbHBIX OPTaHU3AIUH :

Tema 15. O0bEMBI 1 |0a30BBIN U yIITyOIEHHBI YPOBEHB
MOBEPXHOCTH TEI / A. B. Ilo- ropenos. — 15-¢ 3
u3nanue. - Mockaa:

Bpa- LICHUS.
[Ipoceemenue, 2019. — 175 c. : uin.
— IIpenm. yka3z.: ¢.172.-
PexomennoBa- HO
MUuHUCTEpCTBOM NPOCBEILICHUS
Poccuiickoii @enepanuu. — ISBN
978-5-09-071728-1. — Tekcr :
Hero-
CcpeACTBEeHHBIN. - cTp 128-131, Bo-
rpocsl NeNel-9, NoNel-50.

Paznen 7.
Hauana marematnue-
CKOT'O aHalu3a
Pemenue 3amau: IIpoBepka pemenus 3aaa4y
Anrebpa u Havasa
7 MareMaruyeckoro ananuza. 10-11
knaccsl [Tekct]: yueOHuK s

Tema 16. o011e00pa3oBaTeIbHbIX
opraHu3aIyii: 6a30BbIA U 2

IIpousBogHas u e€

reoMeTpuueckuil | yriayOnén- Helii yposens / 111. A.
CMBICII. Amu-moB, FO.M. Komsirun, M.B.

Tkauésa [u ap.]. — 7-e u3ganue. -

Mockga: IIpo- cBemenue, 2019. —

c. 235 NoNo782-

786;c. 238-239 NoNe793-801; c.

244-

245 Ne816-830; ¢.250 NoNe843-

856;c. 256  Ne62-868; c.
257-260

NoNe869-898.

Pemenue 3amau: [IpoBepka pemieHus 3agau
Anrebpa u Havana
MaremMaTh4deckoro anammsa. 10-11
knaccol [TekcT]: yueOHuK 1y1st

Tema 17. 00111e00pa30BaTENbHBIX
opraHu3aIyii: 6a30BbIA U 2

IIpumeneHne
IIPOU3BOJHOM K yrinyonén- Helit ypoBeHs / L. A.
HCCJIIe- TOBAaHUIO Amu-mos, 1O.M. Konsrua, M.B.

GyHKIIH. TkauéBa [u ap.]. — 7-e u3ganwue. -
Mocksa: IIpo- ceemienne, 2019.
- ¢.264-265
NeNe902-909;¢.270 NeNe918-922;
c. 276 Ne929-935; c.281-282
NeNe944-
952; c. 287 NeNe954-955; c. 287-




290
NeNe956-982.

Paznen 8.
Wuterpan u ero npu-

MCHCHHC

Tewma 18. UuTerpai.

MareMaruudeckoro amaigusa. 10-11

Mockga: IIpo- cemenue, 2019. —

Pemrenue 3agau:
Anrebpa u Havana

kiaccel [Tekct]: yaeOHuK st
0011e00pazoBaTeIbHBIX
opraHu3aluii: 6a3oBbIf U
yrayOnén- Heiid yposens / I11. A.
Amu-moB, FO.M. Komsarun, M.B.

Tkauésa [u ap.]. — 7-¢ u3gaHue. -

c. 293 NeNe984-
987;c. 296 NoNe993-998; c.
301
Ne1002-1003; ¢.304 NeNel1008-
1012; ¢. 309 Ne1019-1024; ¢.314
NoNe1027-1032; ¢. 315-316

NeNe1033-1042.

[TpoBepka pemieHus 3aaa4

Pazgen 9. KomOuna-
TOpHKaA

[TpoBepka pemenus 3agaqy

Tema 19.
KomOuHnaro- puka.

Pemrenne 3amau:
Anre0pa u Havyana
MaTemaTtuueckoro aHanuza. 10-11
knacchl [Tekct]: yueOHuK Asis

0011e00pa3oBaTeIbHBIX
OopraHu3aIuii: 6a30BbIil 1
yray0n€n- Heli ypoBens / 111, A.
Amu-moB, FO.M. Komsrua, M.B.
Tkauésa [u ap.]. — 7-e u3ganue. -
Mockaa: IIpo- ceemenune, 2019.
- ¢ 319-320
NeNe1053-1058;c¢. 322
NeNe1067-
1071; c. 326 Ne1077-1079; ¢.329
NeNe1087-1091; c. 332-333
Nel1093- 1096; c. 333-335

NeNel1097-1114.
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Pazzen 10.
DneMEHTBI TEOPUU
BEPOATHOCTEHN U
MaTeMaTU4YECKON
CTaTUCTUKH

[IpoBepka pemienus 3aaau

TEOPHH
BEPOSITHOCTEH.

Tema 20. DneMeHTEI

Pemenue 3anau:
Anrebpa u Havana
MareMaruuyeckoro ananuza. 10-11
kiaccol [Tekct]: yueOHUK 15t
0011e00pa3oBaTeIbHBIX
opraHu3aIyii: 6a30BbIA U
yrinyonén- Helid ypoBens / L. A.
Anu-mos, FO.M. Konsrua, M.B.
Tkauésa [u ap.]. — 7-e u3ganue. -
2019

Mockaa: [Ipo- cBemienue,
— c. 342

NoNel123;c.  345-346
NeNel129-

¢.353-354 NeNel1150-1155; ¢. 35
363 Nel160-1183; c.36
370

386
NeNe1210-1227.

1133; c. 349-350 Ne1141-1144;

NeNel1189-1192;¢.374 NeNel198-
1200; c. 382 Nel1205-1209; ¢.383-

O-
0-

[IpoBepka pemienus 3agau

Tema 21.

CraTucTHKA.

Pemenue 3agau:
Anrebpa u Hadana

0011e00pa3oBaTeIbHBIX

Mocksga: IIpo- ceemenue,
— ¢.369-370

NeNe1189-1192;¢.374 NeNe
1200; c. 382 Ne1205-1209;
386
NeNel210-1227.
431
NeNel228-1624.

MareMarudeckoro aaigusa. 10-11
knaccol [TekcT]: yueOHuK 1yist

opraHu3aIuii: 6a3oBbIi U

yriyonén- Helit ypoBeHs / L. A.
Amu-moB, FO.M. Komsarun, M.B.

TkauéBa [u ap.]. — 7-e u3ganue. -
2019.

Ctp.400-

1198-
c.383-

58

UTOIo




5. O0pa3oBaTebHbIE TEXHOJIOTHU

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

[IpakTHyeckue 3aHATHS MPOBOJATCS C UCIOJIb30BAHUEM AKTUBHBIX METOOB: paboTa B MajbIX
rpymnmax, KOJIEKTUBHOE BBIMOJIHEHUE 33JaHU B MOATPYIIAX JUIsi 0000IIEHUs] TEMAaTHIEeCKOTO
TEOPETUYECKOI0 Marepuaia, paboTa B MaJIblX I'pylIax IpU PELIeHHuHU 3aaad, IpodieMHoe 00y-
YyeHue (CTUMYIUPOBAHHUE CTYJCHTOB K CAMOCTOSITEIbHOMY MPUOOpeTeHHIO 3HaHui). Ha npaktu-
YECKUX 3aHATUAX MPELYCMOTPEHO PELIEHUE 3a]a4 110 BCEM TeMaM Kypca. BeinonHenue 3aganuii
TpeOyeT UCIOIb30BaHUs y4eOHUKOB, MOCOOUN M METOAMUYECKUX yKa3aHUW K MPAaKTUYECKUM pa-

6oTam.
Ha nexnusax:
) UH(POPMALIMOHHAS JIEKIIHS.
Ha npakTryueckux 3aHATHIX:
° peleHue 3ajau.
3aHATHSA, NPOBOAUMbIE B AKTHBHOI M1 HHTePAKTUBHOI dopmax
O6wvem
Howmep Te-
ML HaumeHoBaHue TeMsl dopma npoBeaeHUS 3aHITUS B 4a-
cax
Tema 1. JlelicTBUTENBbHBIE YNCIIA MH(pOpPMALMOHHAS JIEKLIUS 4
Tema 2. Crenennas GyHKims pelIeHre NPaKTUIECKHUX 3a/1a4 10
(paboTa B Ma- JIBIX IPYIIax)
[lapaiebHOCTh IPSAMbIX 1 KOJIJIEKTUBHOE BBITIOJHEHUE 3a/1aHUM
Tema 5. . B IIOJ-
IIOCKOCTEN 6
rpynmnax ajs 0000eHus
TEMaTUYECKOI0 T€0- PETUYECKOTO
Marepuaa
Tema 8 JlexkapTOBBI KOOPJMHATHI U BEK-
. TOpBI B IPOCTPAHCTBE pa0oTa B MaJbIX Ipynmax npu 4
peleHnn 3a1a4
Tpuronomerpuueckue Qopmy-
Tema 9. i paboTa B MaJIbIX TPyIMIax Mpu 10
peleHny 3a1a4
T 1 M KOJIJIEKTUBHOE BBITIOJTHEHUE
ma 12. HOTOTPaHHUKH .
eMa ororpa 3aJIaHUI B MOJI- TPyIMax JJjIst 10
0000111eHNsI TEMAaTHYECKOT0 TEO-
PETUYECKOTr0 MaTepuasa
Tema 17. HpI/IMeHeHI/Ie HpOIzISBO)IHOfI pa60Ta B MaJIBIX TPYITIaX MpH 4
pelIeHnH 3a1a4
Tema 18. | Mnterpan paboTa B MaJbIX rpyMnax npu 4
peleHnH 3a1a4
Tema 19. | KomOGunaropuka uH(pOpMaLMOHHAS JIEKIUS 4
DJIEMEHTHI TEOPUHN BEPOSITHO-
Tewma 20. oTeit paboTa B MaJlbIX TPyIIax Ipy 4
peleHnH 3a1a4
Bcezo no oucyunnune 60




6. OueHoYHbIE CpPeCTBA IS TEKYIIero KOHTPOJISA YCIeBaeMOCTH, POMeKYTOYHOI
aTTecTalliy 10 UTOraM OCBOEHHS JMCUUIIJIUHbI

@DOHJ OLIEHOYHBIX CPEJCTB MO JUCLMILIMHE (MOAYIIIO) BKIFOYAET OLIEHOYHbIE
MaTrepualbl, HallpaBJICHHBIE HA IPOBEPKY OCBOCHUSI KOMIIETEHIIMI, B TOM YHCJIE 3HAHUM,
YMEHUH U HaBbIKOB. POH/I OLIEHOYHBIX CPEJCTB BKIKOYAET OLIEHOYHBIE CPEACTBA TEKYILETO
KOHTpPOJISI U OLIEHOYHBIE CPEJICTBA IPOMEKYTOYHOU aTTECTALUH.

®DOoH/1 OLIEHOYHBIX CPEJCTB MO AUCIHMILIAHE HaxoauTcs B [Ipunoxkenun 1 k
nporpamme JUCHUIUIIMHBI (MOIYIIO).

7. MeToauvecKkue YKa3aHUus sl 00y4al0IIUXCH P OCBOCHUHU THCUMIIIIMHBI

PaboTa Ha MpaKTUYECKHX 3aHATHIX MPEINOoaraeT peuieHne 3ajad ¢ MCIOIb30BaHuEeM
y4eOHHUKOB:

1. Anrebpa m Hayanma mareMmaTuueckoro anammsa. 10-11 kmaccel : y4eOHUK uist
o01ieo0pa3oBaTeIbHBIX OpraHu3anuil : 6a30BbIA U yriuyOnéHHelii ypoens / . A. Anumos,
KO.M. Konsrun, M.B. Tkauésa [u np.]. — 7-e u3ganue. - Mocksa : [Ipocsemnienne, 2019. — 463
c. : wi. — PekomenoBano MunucrepctBom npocseiienus: Poccuiickoit @enepanuu. — B nep. —
ISBN 978-5-09-071729-8. — TekcT : HEOCPEICTBEHHBIIA;

2. [ToropenoB A. B. I'eometpus 10-11 kmaccer : yuyeOHUK Juist 0011eo0pa3oBaresb-
HBIX OpraHu3anuii : 0a3oBbIil u yriyonéunslii yposenb / A. B. Tloropenos. — 15-e uznanwue. -
Mocksa: IIpocsemenue, 2019. — 175 c. : un. — IIpenm. ykas.: ¢.172.- PekomengoBano Munu-
crepctBoM mpocBemenus Poccuiickoit @enepamun. — ISBN 978-5-09-071728-1. — Tekcer :
HEMOCPEACTBEHHBIH.

[Tpu moATOTOBKE K AK3aMeHY HEOOXOIMMO ONUPATHCS HA YUCOHUKH:

1. Anrebpa u Hauana maremaruyeckoro aHanuza. 10-11 xmacchel : y4eOHUK s
o01ieo0pa3oBaTeIbHbIX OpraHu3anuil : 6a30BbId U yrinyOnéHHbl ypoBeHs / . A. Anumos,
HO.M. Konsrun, M.B. Tkauépa [u np.]. — 7-e usnanue. - Mocksa : IIpocsemenue, 2019. — 463
c. : m1. — PekomengoBano MunucrepctBom npocsemienust Poccuiickoit @enepanuu. — B nep. —
ISBN 978-5-09-071729-8. — TekcT : HEMOCPEICTBEHHBIIA;

2. [Toropenos A. B. I'eometpust 10-11 knaccs! : ydyeOHUK 111 00111€00pa3oBaTelib-
HBIX opraHu3anuii : 6a3oBblil U yriy0naéHHbli yposeHb / A. B. Iloropenos. — 15-e uznanue. -
Mockasa: IIpocsemenue, 2019. — 175 c. : wn. — IIpenm. ykas.: ¢.172.- PekomengoBano Munu-
cTepcTBOM TmpocBemieHus: Poccuiickoit @eneparuu. — ISBN 978-5-09-071728-1. — Tekcr :
HEINOCPEICTBEHHBIM.

8. MaTepI/laﬂbHO'TeXHI/I‘leCKOC H MporpaMMHoe¢ o0ecreueHue JUCHUILIHUHBI

OcBoenne JIVICTIATUTHHEI «MatemaTuka» Mpeanosaraet
WCTIOJIh30BaHUE CJICIYIONIETO MAaTePHATbHO-TEXHUIECKOTO 00eCIIeUeHUSI:
HanmenoBanue

ObopynoBanue
KaOuHeTa
Kabuner KommiekT mebenu a1 npenoaasaresns — 1 mT., I0caJ04Hble MecTa
MaTCMaTHKH C I yyarmuxcs — 36 1IT., HHTepakTUBHAas TpuOyHa — | 1IT., MOHUTOD
METOINKOH — 1 mr., npoexTop — 1 1WIT., KOJOHKH — 6 LIT., 3KpaH
[pCTIOIaBaH M MYJIbTUMEIUMHBINA — 1 IIT., MeJIOBas JOCKA HaCTEHHas — 2 IIT.,

CTCHIbI HACTCHHBIC — 6 IIT., BBIXOA B MHTCPHET, BHYTPHUBY30BCKad
KOMITHIOTEPHAS CETh, JIOCTYII B JIEKTPOHHYIO HH()OPMAIMOHHO-
obOpazoBarenbHyto cpeny. [10: Microsoft Office, Kaspersky
Endpoint Security st Windows

y‘-I€6HO-MCTO,Z[I/I‘-IeCKa$I JUTeparypa A I[aHHOI>'I AJUCHUIIJIMHBI UMECTCA B HAJIMYUU B
3eKTpOHHO-0MOmoTeyHon cucteme "ZNANIUM.COM", noctyn K KOTOpPOW MpeaocTaBlieH



obyqarorumcst. ObC "ZNANIUM.COM" copepKuT mpou3BeAeHUs KPYMHEHIIINX POCCUMCKUX
YyU€HBIX, PYKOBOJMTEJIEH TIOCYJapCTBEHHBIX OpPraHOB, IIpENoJaBaTeled BEAYUIMX BY30B
CTpaHbl, BBICOKOKBAJTM(UIIMPOBAHHBIX CIIEUAIUCTOB B PA3JIMYHBIX cepax OM3HEca, a TAKKe B
o6ubmuoreke Enadyxckoro nncturyra KOY. @onn 6ubnmorexku chopMupoBaH ¢ y4eTOM BCeX
W3MEHEHUH O0O0pa30BaTeNbHBIX CTaHAAPTOB M BKIIOYAET Yy4eOHUKH, Y4eOHbIE IOCOOMS,
MoHoTpaduu, aBropedepaTsl, IUCCEPTALUHN, SHUUKIONEAWH, CIOBAPU M CIPABOYHHKH,
3aKOHOJATEJIbHO-HOPMATUBHBIE JIOKYMEHTBI, CHEIHAJIbHbIE MEPUOANYECKHE W3JaHUS U
W3/1aHus, BBIIYCKAaeMble U3JaTelbcTBaMu By30B. B Hacrosiuee Bpems ObC ZNANIUM.COM
COOTBETCTBYET BCeM TpeOOBaHUAM (elepalIbHbIX T'OCYJapCTBEHHBIX 00pa3oBaTeIbHbIX
CTaHJapTOB CPEIHETO MPOPECCHOHATHLHOTO 00pa30BaHMs HOBOTO TIOKOJICHHS.

VY4yebHo-MeToIMYeCcKas JauTeparypa s JaHHOM AMCLUUIUIMHBI UMEETCs B HAJIUYHUU B
ANEKTPOHHO-0MOIMoTeuHOM cucteMe M3narenscTBa "Jlanp", 1oCTyn K KOTOpPOH IpeaoCTaBIIEH
obyuarorumcs. DbC MznmarensctBa "Jlanw" BKIIOYaeT B ceOS AJIEKTPOHHBIC BEPCUM KHUT
n3narensbersa 'JlaHp" M Apyrux BeNyLIMX H3ATEJIbCTB Y4YEOHOM JIMTEpaTyphbl, a TaKkKe
JIEKTPOHHBIE BEPCUM MNEPUOJUYECKUX H3JaHUH 10 €CTECTBEHHBIM, TEXHUYECKUM U
rymanuTapusiM Haykam. OBC W3parensctBa "Jlanp" oOecreunBaeT OOCTYNl K Hay4YHOH,
y4eOHOI1 TuTepaTrype U Hay4HbIM MEPUOAMYECKUM U3/IaHHSM.

9. YyeOHOo-MeTOAMYECKOE U HH(OPMALIMOHHOE o0ecneyeHue JUCIUIIMHBI.

BOVY/1.03 | MaTtemaTuka | 3JIeKTpOHHBIH // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAsI CHCTEMA.

OcHoBHasl IuTeparypa

reoMeTpus. Airebpa W Hadalla MAaTeMaTHYSCKOTO aHAJIM3a.
10—11 kuaccel : 6a30BbIi U YrayONEHHBIN YPOBHU : yUEOHHUK
/ OI. A. Amumog, 0. M. Komsrun, M. B. Tkauésa [u ap.]. —
11-e u3x., crep. — Mocksa : IIpocBemenue, 2023. — 463 c.
— ISBN 978-5-09-107210-5. — Tekcrt : 3neKkTpoHHbIH //

Jlanp : oanexkTpoHHO-OMOnMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/334391 (mata  oOparieHus:
26.09.2023). — Pexum  jgocTyma: Uil aBTOPH3.
10JIb30BaTEIEH.

Maremartuka: anre6pa K HaydajJla MaTCMaTH4YCCKOI'0 aHaiu3a, 9BbC «Jlaaby

reomerpus. ['eomerpus: 10—11-it  kmaccel: 0a30BBIE U
yrinyonéusbiil ypoBuu : yuebnuk / JI. C. Aranacss, b. B. , K.
C. [u ap.]. — 11-e u3xa., crep. — Mocksa : [IpocsernieHue,
2023. — 287 c. — ISBN 978-5-09-103606-0. — Texkcr :

— URL: https://e.lanbook.com/book/334397 (mata
oOpamenusi: 26.09.2023). — Pexxum Joctyna: A aBTOPU3.
M10JIb30BaTEIIEN.

Maremartuka: anre6pa M HadaJla MaTCMaTH4YCCKOI'O aHaJIn3a, 9BC «Jlaaby»

JlonosHUTENbHAS IUTEPATYpa

[Mumosa, JI. 1. Maremaruka : yue6. mocooue / JI.U. Illumosa, ObC

(Cpennee npodeccuonansHoe odpazoBanue). - ISBN 978-5-

A.E. IlIunos. — Mocksa : UHOPA-M, 2019. — 238 c¢. — | «Znhanium.com»

16-014561-7. - Teker : onekrponnsni. -  URL:
https://znanium.com/catalog/product/990024 (mata

obpamienus: 26.09.2023). — Pexwum qocTyna: no noamnucke.

Oxno, H. C. Maremaruka : ywyeOnuk / H.C. IOxno. — 9BbC
MockBa : HMH®PA-M, 2022. — 204 c. — (Cpemuee | «Znanium.com»
npo¢eCCHOHAIBHOE oOpa3oBaHmue). — DOl
10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekcr :

AJICKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1796822 (mata



https://e.lanbook.com/book/334391
https://e.lanbook.com/book/334397
https://znanium.com/catalog/product/990024
https://znanium.com/catalog/product/1796822

obpamienust: 26.09.2023). — Pexxum nocTyra: 1mo moanvucKe.

HanasH, A. A. Maremaruka : yueOHuk / A.A. Jamgasn. — 3-e 3BC

u3., uchp. u gon. — Mocksa : UH®PA-M, 2021. — 544 c. | «Znanium.com>»
— (Cpennee npodeccuonaibHoe oopazosanue). - ISBN 978-
5-16-012592-3. - Tekcr : oanekrponnbidi. - URL:
https://znanium.com/catalog/product/1214598 (mata
obpamienust: 26.09.2023). — Pexxum nocTyra: 1mo moanuckKe.

Bob6posa, . . MaremaTtnka u umHpOpMaTHKAa B 3aqadax H 9BbC
oTBeTax : y4eb. -meron. mocodue / 1. W. bobposa. - 3-¢ u3n. | «KoHcynbTaHT
, crep. - Mocksa : @®JIMHTA, 2019. - 231 c¢. - ISBN 978-5- CTYJICHTa»
9765-2083-7. - Tekct : snexrponusii / DbC "KoHcynbTaHT
crynenra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785976520837.html
(mata oOpamenus: 26.09.2023). - Pexum pgocryma : 1o
TIO/INIUCKE.

MaremaTrka : anreOpa ¥ Hayaja MaTeMaTHYECKOTO aHAJIM3a, 9BbC
reometpusi / Jlykankun A. T'. - Mocksa : [DOTAP-Meaua, | «Znanium.com>»
2018. - 560 c. - ISBN 978-5-9704-4361-3. - Tekct
anekTponHslt // DBC "KoncynpTant crymenta" : [cailt]. -
URL :
https://www.studentlibrary.ru/book/ISBN9785970443613.html
(mata oOpamenus: 26.09.2023). - Pexum pgoctyma : 1o
TIO/INIUCKE.

10. MeTtoabl Oﬁy‘{el{l/lﬂ aJIs oﬁyqammnxcﬂ HHBAJIUAOB M JIMI C OrPAaHUYCHHBIMH
BO3MOKHOCTSIMM 310POBbSI.

B o6pa3zoBarenbHOM mIpoliecce UCHONb3YIOTCS COLUANbHO-AKTUBHbBIE U pe(IIEeKCUBHBIE
METOABI 00yUYEHHSI, TEXHOJIOTUH COLMOKYIBTYPHOU peabUINTAIINH C IIETBI0 OKa3aHHsI TIOMOIIH
B YCTaHOBJIEHHWU NOJHOLEHHBIX MEXKIMYHOCTHBIX OTHOIIEHHH C JAPYrMMH OOy4aroIUMHUCH,
CO3JIaHNH KOM(POPTHOTO ICUXOJIOTUYECKOTO KIIMMaTa B CTYJCHUYECKOW TPYTITIE.

VYcnoBust oOyueHMsT MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3II0OPOBBS:

- ydeOHBIE ayJUTOPUH, B KOTOPBIX MPOBOAATCA 3aHATUS CO CTYJAEHTaMU C
HapylLIeHUsIMH cliyxa, oOopynoBaHbl MyinbTuMenuitHo cuctemoi (IIK wu  mpoekrtop),
KOMIBIOTEPHBIE TH(IOTEXHOIOTUN 0a3UpYyIOTCsS HAa KOMIUIEKCE amlMapaTHbIX U MPOrpaMMHBIX
CpEICTB, 00ECIeUNBAIOIINX TPEO0Opa30BaHNe KOMIIbIOTEPHOM MHPOpPMAIMK B JOCTYIHbIE IS
cnaboBuAsAIUX (HOpMBI (YKPYITHEHHBIH TEKCT);

- B 00pa30BaTeIbHOM MPOIIECCE MCIIONB3YIOTCS COIMATbHO-aKTHBHBIE U Pe()IICKCHBHBIC
METOBI 00YUEHHUsI: KeHC-METO/I, METO/] IIPOEKTOB, UCCIIE0BATEILCKUN METO/I, IUCKYCCHUU B
dhopme Kpyrioro crona, KoHGEPEHIIUH, METOT MO3TOBOTO IITypMa.



https://znanium.com/catalog/product/1214598
https://www.studentlibrary.ru/book/ISBN9785976520837.html
https://www.studentlibrary.ru/book/ISBN9785970443613.html
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MMacnopT

(oH1a OLIEHOYHBIX CPEACTB MO TUCIHIJIMHE

BOVY .03 «MaremaTuka»
Ne Kontpommpyemsie pazesnsl (TEMbI) TACIUTLTAHBI* Hauneroanne
/o POTHIPY pasit S OLIEHOYHOI'0
CpeacTBa
Beenenue.
Pazgen 1.
Pa3BuTHe NOHATHA O YHCIIE.
1 Telxv/la 1. Kontposbnas
JlelicTBUTENIbHBIE pa6ota Ne 1
qucia.
Kontposbnas
pabota Neo 2
Pazpea 2.
Kopnn,
CTENeHHU H
Jorapupmaol.
2 | Tema 2. CteneHHas GyHKIUSL. Konrposnsnas pabora Ne 3
3 | Tema 3. IokasarenbHas QpyHKIHS. KonTposibhas padora Ne 4
4 | Tema 4. Jlorapupmudeckas GpyHKIHs. KonTtposabHast pabora Ne 5
Pazpgea 3.
IIpsimble n
IVIOCKOCTH B
NPOCTPAHCTBeE.
S | Tema 5. AKCHOMBI CTEPEOMETPHH U MX TIPOCTEHIIHE KonTponbnas padora Ne 6
CIIEJICTBHUSI.
6 Tema 6. [TapannenbHOCTh NPAMBIX U INIOCKOCTEH. KonTtponbHast padora Ne 7
7| Tema 7. [TepnieH IUKYISPHOCTD MPSAMBIX U MJIOCKOCTEH. KonTponbnas padorta Ne 8
Paznen 4.
KoopauHaTthl 1 BEKTOPBI.
8 Tema 8. JlekapTOBbI KOOPAUHATHI U BEKTOPHI B KonTponbnas padorta Ne 9
ITPOCTPAHCTBE.
Pa3nea S.
OCHOBBI TPUTOHOMETPHUH.
9 KonTpomabnas padora Nel0
Tema 9. Tpuronomerpuueckue GOpPMyIIbI.
10 KonTponbnas padorta Nel 1
Tema 10. TpuronomeTpruueckue ypaBHEHHUS.
11
Tema 11. Tpuronomerpuyeckue QyHKIHH. KonTponbnas padoraNel2
Pazpnen 6.
MHOrorpaHHUKH M KpPyIJble TeJaa
12 T 12. M Kontponbhas
ema 12. MHOrorpaHHUKH. paGora Nel3

KoHTponbHas




pabora Nel4

13 Tewma 13. Tena BpamieHusl. Kontponbnas padora Nel5
14 Tema 14. O6bEMBI MHOTOTPAaHHUKOB. Kontponbnas padorta Nel6
15 | Tewma 15. OGnémer u MIOBEPXHOCTU TEJl BPaILEHUSI. KonTponbnas padora Nel7
Paznen 7.
Hauaja MaTeMaTH4YeCKOro aHaJIn3a
16 . . Kontponbnas padora Nel8
Tema 16. [Ipon3BoiHas U €€ TeOMETPUUYECKUN CMBICI.
17 Tema 17. [IpumeHeHue MpOU3BOAHON K UCCIETOBAHUIO KontponbHas padorta Nel9
GyHKIHN.
Pa3pea 8.
HHTerpaJ u ero npuMeHeHue
18 Tema 18. MuTerpai. KontponbHas padota Ne2(
Pa3nea 9. KomOunaropuka
19 Tema 19. KomOunaTopuka. KontponbHas padota Ne2 1
Pa3nea 10. D1eMeHTHI TeOPUH BepOSTHOCTEH U
MaTeMaTuye- CKOW CTATHCTUKH
20 Tema 20. DnemMeHTBI TEOPUH BEPOSITHOCTEH. KonTtponbHas pabora Ne22
21 | Tema 21. CraTucTuka. KontponbHas padota Ne23
[IpakTrueckue 3aganus K
22 g depeHmpo-
BAHHOMY 3a4€Ty
Tect Nel
1 cemectp
Bomnpoce n
23 MpaKTUYECKHE 3aJaHUs K
9K3aMEHY
Tect N2
2 ceMmecTp

*TlepeueHb MPAKTHYECKUX 3aHaHHﬁ OK3aMCHAIIMOHHBIX BOIIPOCOB IPECACTABIICH HHUXKC.
2




DOoH OLICHOYHBIX CPEACTB Il TEKYUIEr0 KOHTPOJIsl YCIIeBAeMOCTH
o gucuuIuimie «MaremaTtukay
Tema 1. JlelicTBUTe/IbHBbIE YU CJIA.

KonTtpoabsnas padora Nel
BapuanTt 1

3ananme 1. B kaure Enenst Mosnoxoen «llogapok MonoabIM X03siiiKam» UMEETCs perentT 3

3

npora ¢ geprocuBoM. Jis mupora na 10 wenosek caenyer 3atb 10 dyrra yeprocinuza.

CKOJIBKO 'paMMOB YE€PHOCIIHMBA CIIETyeT B3SITh AJIs TUPOTra, PACCUNTaHHOTO Ha 6 yenoBek. Cun-
taiite, uro 1 ¢pynr pasen 0,4 kr.

3ananme 2 . Ha rpaduke nzoOpakeHa 3aBUCUMOCTb KPYTSIEr0O MOMEHTa aBTOMOOMIIBHOTO JIBH-
rareis OT 4ucia ero o0opoToB B MuHyTY. Ha ocu aberiice OTKIaapIBaeTCsl 4UCI0 000POTOB B
MuHyTy. Ha ocu opaunaat — kpytsmmii MoMeHT B H - M. UTOOBI aBTOMOOMITH HaYall ABHIKEHHE,
KpYTAIIUNA MOMEHT JoibkeH ObITh He MeHee 60 H - M. Kakoe HanMenbIiee ynciio 060poToB ABU-
rareis B MUHYTY JIOCTaTOYHO, YTOOBI aBTOMOOWIIb Havall JBMKEeHUE?

Huya
140 —
120 / \\
100 \\
80 \
60
40
20
aﬁf_uluf
0 1000 2000 3000 4000 5000 6000

3aganue 3

0 67 910 Xqr
g Y Haiture mmomanes pomba, BEPLIMHBI KOTOPOTO UMEOT KOOPIAUHATHI

(6;3), (9;4), (10;7), (7;6).



3ananue 4. Y Butu B konuike aexuT 12 pyonéBsix, 6 IByXpyonéBbix, 4 maTupyOa€BbIX 1 3
necsaTupyOaEBbIX MOHETHL. BUTs Hayraa 1ocTaér u3 KOMWIKU OJHY MOoHeTy. Halimute BeposT-
HOCTb TOTO, YTO OCTABIIASICS B KOMMIIKE cyMMa cocTaBuT Oosiee 70 pyOmeit.

2
3ananue 5. Haiigute kopeHb ypaBHenus »> — 16 Eciu ypaBHeHHE uMeeT 00Jiee 0JHOTO KOp-
Hsl, B OTBETE 3allUIINTE OOJBIINMA 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. /luaronane napajuienenumneaa papHa 6. Haiinure miomaas MOBEpXHOCTH Mapai-

JICIICIIMIICJA.

" 481110 ; 448,
3ananmue 8. HaiinuTe 3HaUeHNE BRIpAKCHHUS

3aganne 9. 3aBUCHUMOCTD 00BEMa CIIPOCa (EIMHUI] B MECSIIT) HAa MPOAYKIIUIO TIPEIIPUATHS MO-
HOTIOJIUCTA OT IIeHbI P(ThIC. py0.) 3amaercs popmyiioi § = 80—5 P-Boipyuka npeanpusaTs 3a
MecsI #(ThIC. py0.) Beramcsercs 1o gpopmyie (P)=p-q -OnpeennTe HAMOOIBIIYIO LEHY P,
P KOTOPOit MecsiaHas Beipydka coctaBut 300 ThIC. py0. OTBET MpUBEAMTE B THIC. PYO.

3ananue 10. B cocyn, cogepxarnuit 5 tuTpoB 12—po1ieHTHOTO BOAHOTO PacTBOPa HEKOTOPOTO
BeleCcTBa, 100aBUIN 7 TUTPOB BOJbI. CKOJIBKO MPOIIEHTOB COCTABISET KOHIIEHTPAIIHS MOy~

YMBILETOCs pacTBopa’?
N e
3ananue 11. Haiture Touky MUHUMYMa (QyHKITHH y= Vx4 6x+29.

(x> —5,6x+7,84)(x—2,5) < 0.

3aganue 12. Pemmmte HEpaBEHCTBO:

3aganue 13. KpacHsiii kapannaut crout 17 pyoneit, cunuit — 13 pyOreit. Hy>xHo kynuts ka-
panjamu, uMes Bcero 495 py6uieit u coOmro1ast TOMOTHUTENBHOE YCIOBHE: YUCIIO CUHUX KapaH-
Jainiei He TOJDKHO OTJIMYAThCsl OT YMCiIa KPAaCHBIX KapaHamiei 0oJblie YeM Ha MATh.

a) MO>XHO JIi KyIUTh NPU TaKUX YCIOBUAX 32 KapaHzaiia?
0) MOXHO 1 KYITUTh TIPY TaKUX YCIOBUAX 35 KapaHmanieii?
B) Kakoe HanbosbIee yucio kapaHaamei MOXKHO KYIIUTh ITPU TaKUX YCIOBUAX?

Bapuanr 2

3ananue 1. Onna Tabnerka jekapcTBa Becut 70 Mr u conepkuT 4% akTUBHOTO BemiecTBa. Pe-
O0EHKY B Bo3pacTe 710 6 MecsIeB Bpad mponuchiBaeT 1,05 Mr akTHBHOTO BELIECTBA HA KaXKIBIN
KIJIOTpaMM Beca B CyTKH. CKOJIBKO TaOJIETOK 3TOTO JIEKApCTBa CIeAyeT JaTh PEOEHKY B BO3-
pacTe MATU MECALIEB U BECOM 8 KI' B TEUYEHHE CYTOK?



3ananue 2. Ha rpaduke mokaszaH mporiecc pa3orpeBa ABUTaTeNs JErKoBOTo aBToMmoomiisa. Ha ocu
abcIuce OTKIIAIBIBACTCS BPEMS B MHHYTAX, MIPOIIEIIee OT 3aIycKa IBUTATENIs, HA OCU Op/IH-
HAT — TemIieparypa aBurarens B rpaaycax Llenscus. Onpenenute mo rpaduky, CKOJIbKO MHHYT
IBUTATENh HarpeBayics ot Temmeparypsl 60 °C no remmneparypst 90 °C.

toC || i i i

90 T -

80 //\

70 +

60 /

50

/

40 - - //

30 /

20 4

L A
MUH

3ananmne 3.
b
of 2 8 10% Haiiaure mIomaab 4eThIpeXyroibHUKA, BEPLUIMHBI KOTOPOTO UMEIOT KOOPIH-

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

3aganue 4. Y /luHbl B KONUIIKE JEKUT 7 pyOnEBbIX, 5 ABYXpYyOsIEBbIX, 6 NATUPYOIEBBIX U 2 Jie-
CATUPYONEBBIX MOHETHI. J{nHA Hayraa JOCTAaET U3 KOMWIKU OAHY MOHeTY. Haliaute BeposiTHOCTh
TOTO, YTO OCTABIIASICS B KOMMIIKE CYMMa COCTaBUT MeHee 60 pyOeit.

13x% |
2x2—7
3ananme 5. Pemure ypaBHeHHE Ecnmu ypaBHeHue uMeeT 6ojiee 0JIHOTO KOPHS, B
OTBETE 3alUIINTE MCHBIIHI U3 KOPHEH.
3aganue 6.
4
\
¢ 5B tpeyronbuuke ABC yron C pasen 90°, (€A = 0,5,5C = 4. Haiiymre AC.
3aganmue 7.
@

¥

| \

| X

| \

DI, e S

// N\

z 2 JlBa peOpa mpsiIMOYTrOJIbHOTO IMapalIeIICIIUIIe/Ia, BBIXOISIINE U3 OTHOM

BEpLIMHBI, paBHHI 1, 2. [lmomane noBepxHocTH napamienenumnena papsa 16. Haioure ero nua-
TOHaJb.



2038
, 65
3ananme 8. Haiinure 3HaueHue BhIpAXKECHUS

3aganme 9. 3aBucuMocTh 00BEMa CIpoca (EIUHHIL B MECSIIT) HA MPOAYKIIUIO TPEATIPUATHS-
MOHOIIOJIKUCTA OT 1eHbI P (ThIc. py0.) 3amaercst hopmynoit 4 — 65 — SP-BblpyqKa MPEANPUATHS
3a Mecsl 1 (ThIC. py0.) BerumcsieTcs mo ¢popmyie (p ) = P4-Onpenenure HauOOJIBIIYIO IIEHY
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

JUTPaMH 25-TIPOLIEHTHOTO BOJHOTO PACTBOPA ATOTO ke BemecTBa. CKOIBKO MPOLIEHTOB COCTAB-
JSIeT KOHICHTPALHS MOTyYUBILET0OCs pacTBopa?

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-
panjaiu, uMmes Bcero 499 pyouieit u coOmro1ast 1ONOIHUTENBHOE YCIOBHE: YHCIIO CHHUX KapaH-
Jaiiei He I0JDKHO OTJIMYAThCsl OT YKCia KPacHBIX KapaHaalle 0oJblIe yeM Ha LIECTb.

3apanue 12. Pemure HEpaBEHCTBO:

a) MosxxHo i kynuth 30 kapangarein?
6) MoxxHo nu kynuth 33 KapaHaamna?
B) Kakoe HanbosbIee Yucio Kapauaanieil MOKHO KyTUTh?

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|54 |8|21|6 (—oo; —OJ)U (—0:7; OS)U(OS, er)- a) 1a; 0)
HeT; B) 31.

3a BELITIOTHEHHE

3amanus 1-11 BeictaBiasercs 0-1 0amu3a BLITOIHEHUE
3amanust 12 BeictaBisercs 0-2 0amia 3a BLITOIHEHNE
3amanus 13 BeictaBisgercs 0-3 Oamra

Kpurepunu 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.
OtmMerka 2 BBICTARIISCTCS ITPH YCIIOBHH, UTO CTYIeHT BhosHIT MeHee 0-59 % n Habpan 0 - 8 6arios.

KouTtpoJubHas padora Ne2




Baguaﬂri

1. BbIYHCIHUTE:

PR AL A 2) (¥/2416)%.

15% . 272 . 373
2. HUsBecTHO, uto 12* = 3. Haiiru 1221,

3. BuimonnuTte aeitcreusa (a >0, b > 0):

_ VE+1 3 3
1}a4+\f5.[ 1 ) . 2) Mg_%,

a~s-1

4, CpaBHHTE uucja:
| 2 2 J7
1) [E]’ " (QT; 2) (4,2)7 u(z@} :
7 7 6]

5. 3anucarhk GeCKOHEUHYIO NMePHMOAUYECKYIO AecATHUYHYIO aApobn 0,2(7)
B BHjie OOBIKHOBEHHOI.

1 1 1
6. anocTHTb[ a +12 _a _12] L2 :L 1 upp a>0, a = 1.
a+2az+1 ¢ a?
BapwaHr Il
1. Buiuncaute:
29 . 3/16 - 8¢
1) —“{“r—= 2) (3/3481)2.
44 -2 5
2. UssecTHOo, uto 8% = 5. Haifitu 8§~ *2,
3. BrinosHuTth geictBuda (a > 0, b > 0):
Fa1vv3 1 Yab - Vb
1) (a¥3+1)¥3 . —; 2) —————+a.
( avs b

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

Kuroun k KOHTpOJILHOM padoTe Ne2

3ananue 1 2 3 4 5 6
Bapuanr 1 1,4 | 075 | a¥s:1 | > < i 2
' ! ' ' 18 (a—1)
14 1 1
Bapuant 2 4,9 | 128 | a3 -1 | <> 25| x4 — y4

3a BeINoIHEHKE 3aganus 1,3,4 BeicTaBisgercs 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 BRICTABISIETCSI TIPH YCITOBUM, YTO CTYZICHT BbITonHII 76-90% 1 HaGpa 8-9 Garwios.
Ormerka 3 BBICTARIISCTCS TIPH YCIIOBUH, YTO CTY/IeHT BhIONHIT 60-75% 1 Habpai 6-7 Gayuios.
OrMerka 2 BBICTABIBIETCS TIPH YCIIOBUH, YTO CTY/ICHT BBITIOHH

nmenee 0-59 % u HaOpai 0-5 Gasios.



@oH/I OLIEHOYHBIX CPEACTB JJISl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH
no qucuuruiae «MaTemaTHKa
Tema 2. Ctenennasi pyHkuus.
KourpoJabsHas padora Ne 3

Bapmuanr 1

1. Haiigure 061acth onpeneneHus QyHKIMUA Y = +/4 — x2.
2. H3o06pa3zute 3cku3 rpaduka GyHKIUU y = X5,
1) BeIsicHUTE, HA KAKHX MPOMEKYTKaX QYHKIIHS yObIBACT.
2) CpaBHUTE yHuCla:

) wui (3.2 u (3v2) .

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

HVZx+5-Vx+6=1
4. Haiiaure QyHKIUI0, 00patHyio K GyHkmuu y = (x — 8)~1, ykaxkute e€ 0061acTh onpe-
JICTICHHSI 1 MHOXKECTBO 3HAYCHUH.

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

-1
1. Haiiaute ob6macTh onpenencHus GyHkmu y = (x2 —9) 3.
2. U3obpaszute 3cku3 rpaduka GyHKIuu y = x~°.
1) BrIsicHHTE, Ha KAKUX MPOMEKYTKAX (DYHKITUS BO3PACTAET.
2) CpaBHuTe UncIna:

1. ~6
“2)cul;  ©

3. Pemmre ypaBHeHue:

1) Vx—2=4; 2) V5 —x=vVx —2; )Vx+1=1-x

-6
)

HV3x+1— Vx+8=1

4. Haiinute ¢yHnkimio, oopatayto k pynkipn y = 2(x + 6)~1, ykaxure e€ obnacts omnpe-
JeTICHNs] © MHOXKECTBO 3HAYCHHI.

5. Pemute HepaBeHcTBO VX — 3 < X — 5.
Kiroun k koHTpoIbHOI padoTe Ne 3

3ananne |1 2 3 4 5




1)(~00;0) U (0; +00) V= 48 _
Bapuant 1 [-2;2] | 2)>; > -8; 21 ;0;10 J(C_OO; 0) U (0; +00) (—4;-3)
(—0;8) U (8; +)
2
(—0;=3) | 1)(—;0) y= —6 -—
Bapuant 2 3(;3; 3) | 2<; > 18; 3,5; 0; 8 g‘_oo; 0) U (0; +0) (7; + o)
S (—o0;—6) U (=6; +o0)

3a BemontHenye 3agannsa 1 BeictaBisiercs 0-1 6an
3a BeITONHEHHE 3amanus 2,4,5 BeictaBisgercs 0-2 Oamra
3a BeIIOIHEHME 3amaHns 3 BeicTaBisieTcs 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.
Ortmerka 3 BBICTARIISCTCS TPH YCIIOBUH, YTO CTYy/ICHT BbIoHIT 60-75% 1 HaOpa 6-7 Gayuios.

OrMeTka 2 BBICTARIIACTCA IIPH YCIIOBHH, UTO CTY/IeHT BhIToiHII MeHee 0-59 % u nabpa 0-5 6asios.

Tema 3. [loka3zaTtenbHas QyHKIUS.

KonTtpouabnas padora Ne 4

Bapmuanr 1
Pemnre ypaBHeHue:
2 1 223x x x
) =25 2)4 +2 -20=0.
x 1
Pemmre HEPABEHCTBO (%) > 15-
L X—y =4
Pemure cucremy ypaBHeHui {
5x+ty = 25.
Pemme HepaBeHCTBO:
x—6 1 A
1) (V5)*° < = 2) (E) > 1.
Pemmre ypaBHenune 7¥+1 + 3 - 7x = 2x+5 4 3 - 2%,
Bapmuanr 2
Pemnre ypaBHeHue:
1) 0,12x=3 =10; 2)9x—7-3x—-18 = 0.
1.* 5
Pemmre nepasencto (1 E) < <
L Xty=2,
Pemure cuctemy ypaBHeHui {
65y = 36.
Pemmre HepaBeHCTBO:
6 _ 1 x2—4
RCON >- 2y <1

Pemmre ypaBaenue 3¥+3 + 3% = 5 2x+4 — 17 - 2x,




Kuroun k koHTpOJILHOM padoTe Ned

3aganue 1 2 3 4 5
Bapuant | 115 _ . (—0; 8);
Bapuant ) _ ) (-12; +o0);

3a BoimonHeHHE 3a1anus 2 BeicTaBisieTcs 0-1 6amn

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

3a BbITIOJIHEHUE 3a1aHus S5 BeicTaBisieTcs 0-3 Oanna

Kpurepun OlleHNBAHUSA

OtmeTKa 5 BRICTABIBSIETCS TTPH YCITOBUH, UTO CTYIeHT BhIIoHIT 91-100% 1 Hadpat 10 6aswios.
Ormerka 4 BRICTABISIETCSI TIPH YCIIOBUM, YTO CTYJICHT BbITToNHIT 76-90% n HaOpait 8-9 Gasuios.
Ormerka 3 BBICTABISIETCSI TIPH YCIIOBUM, YTO CTY/IEHT BbIronHmI1 60-75% v HaOpas 6-7 6asios.
OrMmeTka 2 BBICTARIIACTCS IPH YCIIOBUM, UTO CTY/IEHT BbINoiHIWI MeHee 0-59 % n HaGpai 0-5 6awios.

Tema 4. Jlorapudmudeckas pyHkuus.
Konrtpoabnas padora Ne 5

Bapmuanr 1
1. Beruucnure:
1) log1 16; 2) 51+logs 3 3) logz 135 — logz 20 + 2 - logs 6.
2
2. B otHO# crcTeMe KOOpAMHAT CXeMATHIECKHU TIOCTPOUTh Tpaduku GyHKIMH y = logi x u
4
1 X
y=€).
4
3. CpaBuure uncna logi - u log: —.
5
2 2

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

6. Pemure ypaBuenue logy(x — 2) + log, x = 3.
7.Pemmre ypasuenue logs x + log,/, x = 14.

8.Pemmmre HepaBenctso (logs x)? — 2 -logzx < 3.

Bapmuanr 2
1. Beruuciure:
1 1 2-log17
1) log, g 2) (5) 3 3) log256 + 2 -logz 12 — logz 63 .
2. B oniHO#1 cucTeMe KOOpAMHAT CXeMAaTUYeCKU TOCTPOUTh Tpaduku GyHKIUN y = logs x u

y = 4x . )
3. CpaBHure uncna log 09 1 S M 1080,91 =

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

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

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

Kiaroum Kk KOHTpPOJIbHOI padoTe NeS

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

3a BeimonHeHue 3ananus 1 BeictaBisetcs 0-3 6ama

3a BolnosHEHUE 3a1anus 2, 3, 4, 5 BeictaBnsiercs 0-1 6ain

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 BbIToyHmI 76-90% n Habpai 10-116arm10B.
Ormerka 3 BBICTABISIETCS TIPH YCIIOBUH, YTO CTYISHT BbIomtHW 60-75% 1 Habpan 8-9 Garwios.
OrMeTka 2 BBICTARIIACTCA IPH YCIIOBUM, UTO CTYAEHT BbINoHIWT MeHee 0-59 % n HaGpa 0-7 Gayuios.
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DOoH OLICHOYHBIX CPEACTB ISl TEKYIIEro KOHTPOJIA yCIIeBAeMOCTH
o qucuuiuimHe «MaTtemaTuka
Tema 5. AKCHOMBI cTepeOMeTPHH U UX NPOCTeine cJIecTBUS
Kontpoabnas padora Ne 6
Bapuant 1

1. Bepuunsl nomanoit ABCM He npuHaaiexaT oHo# riockoctd. Ha3oBuTe BCe MIIOCKOCTH,
KOTOPbIE ONPENEAI0TCS NPAMBIMU, TPOXOASAIIMMU Yepe3 BepuinHbl lomaHoit ABCM, u conep-
KaT TOJBKO OJHO 3BEHO 3TOW JIOMAHOM.

2. JlaHbl 1BE ITIOCKOCTH 0. ¥ B 1 TpH Touku A, B, M, mpu4ém Touka M npuHaIICKUT 00eHM
MIJIOCKOCTSIM, TOUKH A 1 B mpuHaanexar COOTBETCTBEHHO IIJIOCKOCTM o, ¥ 3. BeisicHuTe, uMeroT
71 00IIMEe TOYKH MII0CKOCTh (ABM) U IIIOCKOCTH Y, TPOXOAIIIast Yepe3 TUHUIO TIepeceUeHHUs
iockocTel o u B u Touky E — cepenuny orpe3ka AB. Eciin umeror, To mokakuTe uxX Ha 4yepTe-
xe. OOBSICHUTE CBOM OTBET.

3. Hansl nBa Tpeyroasauka ABC u ABM, ne nexamue B oaHo# minockoctu. [lyers K — Touka
nepeceueHust meauan TpeyroiabHuka ABC, T — cepenuna orpeska AC, P — cepenuna otpeska
BM. Jlokaxute, uyto orpe3ok EK, rine E — mobas Touka otpeska TP, mpuHa1eXuT II0CKOCTH,
coaepauet npsamyro BM u touky T.

Bapuant 2

1. B miockoctu o JaHbl yeTbipe Touku A, B, C, M Hukakue Tpu U3 KOTOPBIX HE MPUHAJIEKAT
onHou npsmoil. Touka K He npuHauIeKUT MII0CKOCTH o.. Ha30BUTE BCE IIIOCKOCTH, KOTOPBIE
OIIPEACIAIOTCA MPSIMBIMHU, IPOXOASAIIMMHU Yepe3 BepinHbl JiomaHoii AKBCM, u conepxar
TOJBKO OJTHO 3BE€HO 3TOM JJOMaHOM.

2. JlaHbl ABE TUIOCKOCTH 0. U 3 U TpH Touku A, B, M, mpuuém Touka M nmpuHaIIIEKUT 00EHM
mwiockocTsM. Touka A He MpUHAIEKUT HU OAHOM U3 HUX, TOUKa B MpuHAIEKUT IIIOCKOCTH .
BeisicHuTe, HMEIOT 11 00111e TOYKU TI0cKocTh (ABM) 1 mi1ockocTh 7y, MpoXosIias yepes Jin-
HUIO TIepeceyeHuns IIIOCKOCTeH o U B u conepkaiias Touky A. Eciii UMeroT, TO TOKaXUTe UX Ha
yepTexxe. OObICHUTE CBOM OTBET.

3. lan mapamtenorpamm ABDE ¢ neatpom B Touke O u Tpeyronsauk ABC, He nexarniue B o/1-
HOM mockoctu. IIycte M — Touka nepeceuenust Meauan tpeyroasHuka ABC, T — cepeauna ot-
pe3ka AB, P — mo0as Touka orpeska OC. [Jokaxure, uro npsimMas CO u otpe3ok ZM, rie Z —
mobas Touka otpe3ka TP, mpuHamiexar olHON U TOM ke MIOCKOCTH,

Kiroun k koHTpOJILHOM padoTe Neb

3ananue Bapuant 1 ‘ Bapuanr 2
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1 (ACM), (ABM) (KMC), (KMB), (KMA), (AKC)
ME AM
3 EK npunagnexut (BMT) ZM npunaanexur (COT)

N

3a BeInosHenue 3agadus 1 Beictasisgercd 0-2 Oamia
3a BeIosHeHue 3agadus 2 BeicTasisgercd 0-1 0amn
3a BrIIONIHEHKE 3amaHus 3 BeicTaBisgeTcs 0-2 Gaia

Kpurepun OLlCHUBAaHUSA

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 6asuia.

OtmeTKa 2 BBICTABISIETCSI TIPH YCIIOBUM, YTO CTY/IEHT BbinonHm MeHee 0-59 % u nabpas 0-1 6arios.

Tema 6. [1apanjieabHOCTb NPAMBIX H MJIOCKOCTEH.

Kounrtpoabuas paora Ne 7

BapuanT 1

1.

[Inockocts, napamnensHas cropone AC tpeyronsHuka 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 B3stel coorBeTcTBeHHO Touku C1 u Bl Tak, uto
AC1:AC = 3:2, B npunaanexur orpe3ky AB1 u BB1=3cMm. YcranoBure, kak pacmnono-
xenbl npsimast C1B1 u muiockocts (CBD) B mpocTpaHCTBE, €ClM U3BECTHO, UTO Touka F —
Touka nepeceueHus npsimbix B1E u BD — nenut otpe3ox BD B otHomenun 1:3, cunrast
OT TOYKH B.

Hanst Tpu napaienorpamma ABCD, ABB1A1, BCCIBI, nexarniue B INIOCKOCTAX 0, 3,
Y COOTBETCTBEHHO.

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

b) CymectByeT nu kakas-HUOYIb APYyTas IUIOCKOCTh, OMpeiesieMasi BepIIMHAME J1aH-
HBIX MapajieIorpaMMOB, KOTOpas napasuienbHa npsmoit OO1? Ecnu cymectByer, TO
n3zobOpasure e€ Ha yeprexe. OObSICHUTE CBOI OTBET.

Bapwuant 2

1.

ITnockocts, napannensHas ctopoe AC tpeyronsauka ABC, nepecekaer ctopony AB B
Touke A1, a croporny BC — B Touke Ci.

Haitn AC, ecmtt A1C1=3 cm,

BC:BCi1=4:1.

2. lanbl yetsipe Touku A, B, C, D, He nexatue B 0JIHO# mi1ockocTy, Touka E — cepennna

otpeska AD. Ha nmyuax BC u BD B3siThI cooTBeTcTBeHHO Touku C1 1 D1 Tak, uto
BD1:BD= 5:4, C npunagiexur orpe3ky BC1 u CC1= 1,5 cM. YcTaHoBuTe, Kak pacro-
noxensl ipsivMasi C1D1 u mnockocts (CAD) B mpocTpaHCTBe, €clii U3BECTHO, YTO TOUYKA
F — rouka nepeceuenus npsameix C1E nu AC — genut orpe3ok AC B oTHOImEeHuH 1:5, cun-
Tast oT Touku C.

. Jans! Tpu napaenorpamma ABCD, ADD1A1, DCC1D1, nexariue B INIOCKOCTSAX 0, f3,

Y COOTBETCTBCHHO.
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A) Hokaxwute, uto npsamas OO1, koTopast IpOXOJAUT Yepe3 IEHTPHI MapajlieIorpaMMOB
ABB1A1 u ADD1AlcooTBeTcTBEHHO, NMapaiebHa MIIOCKOCTH Y.

b) CymectByer 11 kakasg-HUOYIb ApyTras INIOCKOCTh, ONpeesieMas BepIIMHAMU JaHHBIX
napajuiesorpaMMoB, KoTopas napamieibHa npsimoit OO1? Ecnu cymectByeT, To u3o0pa-
3ute e€ Ha yeprexe. OObSICHUTE CBOIl OTBET.

Kurouu k koHTpOIbHOM padoTe Ne7

3amanue BapuanT 1 Bapuanr 2
1 4 cm 12 cm
2 napaienbHbI napaieTbHbI
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 BBICTARIIACTCS TPH YCIIOBUH, YTO CTY/IHT BhIIOMHWT 76-90% 1 HaOpat 3 Gasnia.
Ortmerka 3 BBICTARIISCTCS TIPH YCIIOBUH, YTO CTYACHT BbIoiHmwI 60-75% 1 HalOpai 2 Gasia.
O1meTKa 2 BBICTABIISICTCSI TIPH YCIIOBUHM, YTO CTYICHT BbironHmT MeHee 0-59 % n Habpai 1 6ar.

Tema 7. IlepnieHIMKYISPHOCTH NPSIMBIX U ILIOCKOCTEIA.
KonTtpoabnas padora Ne 8

Bapuant 1

1. Touka S He IEeXUT B MIOCKOCTH NpsiMoyroiabHuka ABCD 1 paBHOyAalIeHa OT €ro BEPIIHH.
Haiinute paccrosiHue ot TOYKH S 710 TUIOCKOCTH NMPSIMOYTOJIbHUKA, €CJIH CTOPOHBI MPSIMO-
yroJibHUKa paBHBI 6 U 8 cM, a SA =13 cwm.

2. Bepmmna A tpeyronbsauka ABC siBisieTcst OCHOBaHMEM NepreHanKysipa AD K miiocko-
cTH TpeyroipHuka. Jlokaxute, uto ecim £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 paccTosHHE OT JaHHOM TOYKH 70 CTOPOH KBAJIpara.
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 Tu1ockocTe BCO 1 a.

B) Haiiure nepumerp ABC, ec 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

BepiuH. HaliauTe paccrosinue OoT TOKH S 10 BEpIIMH NPSIMOYTOJIbHUKA, €CITU PACCTOs-

Hue oT Touku S 110 mockoctu ABC paBHo 24 cm, AB =12 cm, BC = 16 cm.
2. Bepmmna A tpeyronsauka ABC siBisieTcst ocHOBaHUEM NepreHauKysapa AD k

IJIOCKOCTH TpeyroibHuKa. Jlokaxute, uto ecnu £DBA=£2DCA, to 2DBC=4DCB.
3. Touka ygaseHa ot Kaxa0i U3 CTOPOH KBajapata Ha 13 cMm. J[uaronans KkBaapara pas-

Ha 10v2 cMm. Haiigute pacctosiHue OT JaHHOM TOYKH JI0 TJIOCKOCTH KBajpara.

[Tnockocth o npoxoaut uepe3 kateT AC npsamoyronsHoro TpeyroisHuka ABC (£C =
90°), BO nieprieHAUKYIISIP K o (CM. PHCYHOK).
A) Jlokaxwure nepneHaukynspHocts npsimoit AC u mockoctu BOC.
b) lokaxkute nepneHAuKyIIpHOCTH Tiockocteid BAO u a.
B) Haiigure nepumerp ABC, ecimn AC = 12 cm, CO =4 cm, BO =3 cm.
Kurouu k koHTpOIbHOM paGoTe Ne8

3aganue Bapuanrt 1 Bapuanr 2
1 12 cm 26 cm
Hcnonbs3oBaTh paBEHCTBO Tpe- Hcnonb30BaTh paBEHCTBO TPEYTOJIb-
5 YTOJILHUKOB T10 CTOPOHE U JIByM HUKOB 110 CTOPOHE M JIBYM yIJIaM U
yIilaM B CBOMCTBO paBHOOEPEH- CBOWCTBO paBHOOEIPEHHOTO Tpe-
HOT'O TPEYTOJIbHUKA. YTOJIbHUKA.
3 10 cm 12 cm
A) Ucnonp3oBare TTII n npusznak A) Ucnionp3oBate TTII n npusznak
MEPIICHIUKYJIIPHOCTH MPSMON U MIEPIICHNKYJITPHOCTH MPSIMOK U
IJIOCKOCTH; TIOCKOCTH;
4 b) Ucnons3osare TTII u npuzHax b) Ucnonw3oBate TTII u npusHak
MEPICHIUKYIAPHOCTH IBYX MEPIEHIUKYIAPHOCTH IBYX
IUTIOCKOCTEH; IUTIOCKOCTEH;
B) 16 cm B) 30 cm
3a BeinmonHeHue 3aganus 1, 3 BeicraBisiercs 0-1 Oamn
3a BBINMOJIHEHHUE 3aaHus 2 BeicTaBisercs 0-2 Oaa
3a BeInoTHeHUE 3aaHus 4 BeicTaBiseTcs 0-5 Oamios
Kpurtepun OlleHUBAHMS

OtmeTKa 5 BBICTARIISAETCS TIPH YCIIOBUH, 9TO CTy/IeHT BhmomHmT 91-100% 1 Habpai 9 Gamios.
OrMeTka 4 BBICTABISIETCSI TPU YCIIOBUH, YTO CTY/CHT BhIOMHWI 76-90% 1 HaOpai 7-80aiuios.
Ormerka 3 BBICTARIISCTCS TIPH YCIIOBUH, YTO CTYy/IeHT BhIOMHIT 60-75% 1 Habpait 5-6 Gayuios.
OrMeTka 2 BBICTAaRIISICTCS IPH YCIIOBHH, YTO CTY/IeHT BbIonHIT MeHee 0-59 % n nabpan 0-4 Gama.
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q)OHI[ OLHECHOYHbBIX CPEACTB MJIfl TEKYIHICI0 KOHTPOJIsSA yCII€BAEMOCTH
o nucuuruiae «MaTtemaTuka
Tema 8. JlekapToBbI KOOPAUHATHI U BEKTOPHI B IPOCTPAHCTBE.
KourpoJabsHas padora Ne 9

Bapuanrt 1

1. lan tpeyronasauk ABC ¢ BepimmHaMu
A(11;-2;-9), B(2; 6; -4), C(8; -6; -8).
A) Haiinute xoopanHatel cepeuHbl 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) Haiinure 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 kBagpata ABCD nposenen neprnenaukyisip MA. Yron
Mesx 1y npsmoit MC u rmockocts kBaapata pasen 45°, a MA = 4+/2 cm. Haitaure mio-
11a]1b KBaJpara.

5. Tlnockocth o u f mepecekaroTcs mo npsiMoit ¢. Yepes Touky M, nexaryro Ha MpsiMoH C,
B JJAHHBIX IJIOCKOCTSX NMPOBeAeHBI 0Tpe3ku AM u BM, neprnieHiuKyasipHblie NPSIMOU 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 TpeyronsHuka ABC Ha miockocTh o mMeet momans 162 cm?. Haiinure paccros-
Hue oT TOYku C 10 INIOCKOCTH 0.

Bapuant 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) Haifante KOOpIMHATH U MOIY/Ih BEKTOpa B
B) Haiiute Bextop B+ B

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

3. Jlokaxwute, uTo yeThipexyroibHuk ABCD — napamienorpamm, ¥ HAIUTE MIEHTP €ro
cummetpun, eciau A(-1; 4; 3), B(-3; 6; -5), C(3; 0; -5), D(5; -2; 3).

4. Yepes BepmuHy A k miiockoctd kBajapara ABCD nposenen neprnenauxyisip MA. Jlua-
roHaJIb KBaapaTa paBeH 2v2 cM, a npsmas MB HaKIOHEHA K IIIOCKOCTH KBapaTa MOJl
yriom 45°. Haiinure paccTostHME OT TOUKM M 10 IITOCKOCTH KBaJpaTa.

5. IInockocth o 1 B mepecekaroTcs 1o npsMon . Yepes Touky M, Jexariyio Ha mpsiMoii ¢, B
JAHHBIX IJIOCKOCTAX MPOBeAEHbI 0Tpe3ku AM u BM, neprneHaukynspHble NpsMoi c.
Otpesku AM u AB paBubl. Haliaure ux naussl, eciu BM =4 1M, a yron mexay mioc-
KocTsMH o 1 B paer 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
Haiinure nmuomans opToroHanbHOM npoekuuu TpeyroibHruka ABC Ha miiockocTs a.

Kiarwoun k KoHTpoJIbHOM padoTe 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 nokazarenncTBE UC- [Tpu nokazarenncTBe HC-
M0JIb30BaTh PABEHCTBO MOJIb30BaTh PABEHCTBO
pacCTOSTHUM U KOJUIMHEAP- | PACCTOSHHM M KOJTUHEeap-
HOCTb. HOCTb.
(1;3;2) (1, 2;-1)
4 16 cm? 2 cM
5 2 M 4 M
6 4 cm 4 cm
3a BeInONHEHME 3agaHus 1, 2, 3 BoictaBisiercs 0-3 Gamios
3a BeinonHenue 3aganus 4, 5 BeictaBisiercs 0-1 6amn
3a BeInoaHeHKe 3aganus 6 BoictaBistercs 0-2 6amna
Kpurepun OLEHUBAHUS

OrMeTka 5 BBICTaRISCTCS IPH YCIIOBHH, UTO CTY/IeHT BhIoiHIT 91-100% u HaGpa 12-13 Gasios.
OrmeTka 4 BbICTAaRIISICTCS IPH YCIIOBHH, YTO CTYACHT BbIoHIT 76-90% 1 HaOpa 10-116am1oB.
Ormerka 3 BBICTABIBSIETCSI TIPH YCIIOBUM, YTO CTY/IeHT BbInorHmI 60-75% 1 HaGpas 8-9 Garios.
OrmeTka 2 BBICTARIETCS IPH YCIIOBHH, UTO CTYAEHT BbIoiHIT MeHee 0-59 % n nabpai 0-7 Ganos.
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®oH/1 OLIEHOYHBIX CPECTB JJIsl TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
110 TUCOUIIJINHE «MaTeMaTI/IKa»

Tema 9. Tpuronomerpuueckue GopmMyJibl

KonTpoabHasi padora Ne 10
Bapuanr 1

Brruncnure:
1) cos 765° ; 2) sin 19z,
6
Beruucaure Sina, eciim COS a = % 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

. Jlokaxxute To)kaectBo cos4a +1 _

1sin4a-(c1:g a —tg a) .
2

Bapuanr 2

1. Beruuciaure:
1) cos 765° ; 2) sin 19z,
6
Beruucaure Sina, ecim COS a = %

prOCTI/ITe BBIPAKCHUC!

1)sin(a +p) +sin(a —=p); 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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Kinwuu k koHTpOoJIbHOM padoTe Nel(

3amanue 1 2 3 4 5
Bapuant | | V2,.V3 12 . 1)x=n+4mk
Yeoy¥2 | — | 1)sin20 2 !
1 1) 2 2) 2 13 ) )sina—COSa 2)x=4nk

3a BBI- V2 1 oJ-
HEHUE Bapuant YELH\= . 1)2sinasinB2)sin a+cosa 1)x=2nk 3aj1a-
Hus 1 2 1) 2 2)2 \/0'91 ) b ) cos2a 2)x=n+2mk BBI-
CTaB- nsercs
0-3 6ayuta

3a BeImosiHenue 3amanus 2, 3, 4, 5 seictasiugercs 0-1 6amn
3a BeIimosiHEHME 3a1anus 6, 7, 8 BeicTaBnsieTcs 0-2 6amna
Kpurepun OLlCHUBAHMS
Ortmerka 5 BhICTABISIETCS 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 BbIoitHM 60-75% 1 Habpan 8-9 Garwios.
Ot1MeTKa 2 BBICTABISIETCSI TPH YCIIOBUHM, YTO CTYICHT BhIonHIT MeHee 0-59 % u Habpai 0-7 6asnios.

Tema 10. Tpuronomerpuyeckue ypaBHeHHs
KonTtpouabnas padora Ne 11
Bapuanrt 1

Pemnre ypaBHeHus:

1 25i11x+ﬁ=[].

cos[£+£]+1=ﬂ.
2 2 4

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

. 2 . _
3. Pemmmre ypapHeHHe: 35in’ x — 4sin xcosx + 5cog’ x = 2.

y sin 3x = cos 3x, [ﬂ;4].
4. Haiiiute KOPHU ypaBHEHUs NPUHAIUICKALUE OTPE3KY

1
5. Pemmre HEpaBeHCTBO COS (E +2)= -

6. Pemmte HepaBeHCTBO 4sin? X — 8 sin X +3< 0.
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3
7. Ha xakom 13 pECYHKOB ITOKa3aHO pellIeHne HepaBeHCTBa: SIN X < —— ?

2
1) 2) 3) 4)

A
NN

N4
>
D

3
8. Berumcnure:  arcsin ( %) + 2arctg(-1).

x—y="
9. Pemmte cucremy: { 2

)

sinx + cosy = —2.

Bapuanr 2

Pemnre ypaBHeHus:

1 2c05x+\/§= 0.

sin [2x—§]+1=[}.

cos’ x +3sinx-3=0.

4. 3sin® x = 2sin xcosx + cos’ x.

=2 . _
5. Pemnte ypasrenue: = S X — 2 SM X COSK + cos’ x = 4.

gin 2x = \E COs2x

6. HaiimuTte KopHU ypaBHEHUS * IpUHAAJIEXKAILUE OTPE3KY [

. ox _
7. Pemmre HepaBencTBo Sin (; —3) < %7

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

ba

9. Ha xakoM W3 pHCYHKOB ITOKa3aHO PELICHNE HEPABEHCTBA: COS X =

N

1) 2) 3) 4)

AN ER I @y
SEASTZANIAY

=
2N

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

X—y=m,

11. Pemmre cucremy: { g, — cosy = 2.

Kirwoun k koHTpOoJIbHOM padoTe Nell

3aganue 1 2 3 4 5 6 7 8 9| 10 11
_ _ 2| 1x/6 | (2n+
X_krt x X_kn x=z 4 | T— 6 2w —3 Hk’
Bapuanr (-1 7 + ok | = T -1 > + =1 427k ‘;{ + nK: 57 | + nK: 57 n+21k
1 mk 4 k 2 g -6 -6
+ nk + K + K
3| 4n/3 | (=201
B X= X . X= X . m—3 : T—6 : kn
apuaHT (_1)/{_,_ _ =3 (_1)kf + _ —13_ | + nK:5m | 4+ nK:5m +27k
5 > x=4mnk 7 . x=4mnk 7l —6 —6
Tk + k Tk +7mk | 47K + K

3a BeInonHenue 3aganus 1 BeictaBisercs 0-3 6amia
3a BeInoHeHMeE 3amanus 2, 3, 4, 5 BeictaBistercs 0-1 6at
3a BeIIOIHEHHE 3amauus 6, 7, 8 BeicTaBiasgercsa 0-2 Gamia

Kpurepun OLlCHUBAHMS
OrmeTka 5 BbICTaBISACTCS IPH YCIIOBHH, YTO CTY/IeHT BhIoiHIT 91-100% u Habpa 12-13 Gasios.
Ormerka 4 BBICTABIISIETCSI TIPH YCIIOBUM, YTO CTYIEHT BbImonHmi 76-90% n nabpai 10-116aros.
OrMeTka 3 BBICTARIISCTCS IPH YCIIOBUH, YTO CTYyIeHT Bbinona 60-75% 1 Habpan 8-9 6ayuios.
OrmeTka 2 BBICTARIIACTCS IPH YCIIOBUM, UTO CTYIEHT BbINoHIT MeHee 0-59 % n Habpa 0-7 Gayios.

Tema 11. Tpuronomerpnueckne pyHKIHH
KonTpoabnas padora Ne 12

BapuanT 1
1. HaiiguTte 001acTh ONpeAeieHns] © MHOXKECTBO 3HAYCHUH (QYHKIIUUA Yy=2COSX.

2. BoiscHuTe, ABISAETCS U QYHKIUSA y=Ssin X — tg X 4€THON, HEUETHON WIIN HE SABJISIETCS HU

4ETHOMN, HU HEYETHOM.
. —T
3. M3obpasure cxemarnvecku rpadpuk GyHkmun y= Sin X + 1 Ha oTpeske [—; 27].
2

4. Haiinute HanboJIbIIee M HAUMEHbIIIee 3HaYeHne QyHKuu Y= 3 Sin X - C0S X + 1.

5. Iloctpoiite rpaduk pynkuu y= 0,5 cos x — 2. [Ipu kakux 3Ha4eHUAX X (QYHKIHS BO3-
pactaet? YObiBaeT?

6. HaiimuTe HAaMMEHBIIHNI MOJIOXUTENbHBINA Tiepuo GyHKIUHN Y = tg 3X.

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

2. Broisicuute, SBIseTcs U GyHKIHUSA y=COS X — X* USTHOH, HeUETHOH MM He ABJIsA-
€TCsI HU YETHOM, HU HEUETHOM.

3. HM3oOpazute cxemarnuecku rpaduk GyHKIUKA Y= COS X — 1 Ha oTpe3ke [_i, 2m).
2

4,  Haiiaute HanboIbIIee N HAMMEHbIIEE 3HaUCHNE QYHKIHH Y = LC0S? X — 1sin?x
3 3

+1.

5. Tloctpotite rpaduk pynkmuu y= 2 sin X + 1. [Ipu kakux 3Ha4eHUAX X QYHKIIHSI
Bo3pacraer? YObIBaeT?

6. HalimuTe HaMMEHbBIINN TOJIOKUTEIBHBIN TTepuoa GyHKIHH Y = Ctg 3X.

Kiwoum k KOHTpoJIbHOM padoTe Nel2

3aganue 1 2 3 4 6
+27k;2m+
Bapuant 1 | (0 2nk,2-n: 27nk) Heuer /3
[-2:2]
(0+27mk;2m+27k)
Bapuanr 2 [-0.5:0.5] qer /3
3a BeinonHeHue 3agannst 1 seictaBiasgercs 0-3 6amra
3a BeInoHeHueE 3amanus 2, 3, 4, 5 BeicTtaBistercs 0-1 6aut
3a BeIoHeHuE 3agauus 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 BbIronHm 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 OLCHOYHBIX CPEACTB Il TEKYUIEr0 KOHTPOJIsl YCIeBAeMOCTH
10 JUCHUITJINHE «MareMaTuka»
Tema 12. MHOrOrpaHHHKH.

Kontpoabnas padora Ne 13
[MPU3MA

Bapuanr 1

1. Otpe3ok AB mnuHO# 12 M JIGKUT B OJHOW M3 TpaHel IBYTPAHHOTO yTIila U NEPICHIUKYJIS-
peH peOpy yria, mpuueM Touka A JIeKHUT Ha pedpe AByrpaHHoro yria. Haiiaure nnunHy npoek-
uuu otpe3ka AB Ha BTOpyYIO rpaHb, eciu IByrpaHHBIN yroi paBeH 60°.

2. OcHOBaHHE TPSMOI TPU3MBI — IIPSIMOYTOJIBHBIN TPEYTOJILHUK C KaTeToM 12 ¢M U THIIOTeHY-
30# 13 cm. HaliguTe nonHyro NOBEpXHOCTh MPU3MBI, €clT OOKOBasi TpaHb, coAepKallas Heu3-
BECTHBIN KaTeT OCHOBAHUS, SIBJISIETCSI KBAJAPATOM.

3. B ocHOBaHuu npsiMoro napasuieNenuneia JeKuT KBaapar. Jluaronans mapauienenurneaa pas-
Ha d 1 00pasyer ¢ MI0CKOCThI0 OOKOBOM rpanu yroi o. Hainure:

a) OOKOBYIO ITOBEPXHOCTb MapaJuIe/IeuIea;

0) TUTOIA/b JUATOHAIBHOTO CEYCHUSI.

Bapuant 2

1. Otpe3ok AB nuHoM 12 cM J1€XKUT B OAHOM U3 TpaHEell IByrpaHHOrO yria, IpU4eM Touka A
JIeKUT Ha pedpe AByrpanHoro yria. Haiinute paccrossHue orpeska oT Touku B 10 BTOpOii rpany,
€CJIM ABYTpaHHbIN yroia paseH 30°.
2. OcHOBaHME NPSIMOI MPU3MBI — PABHOOEAPEHHBIN TPEYTOJIbHUK, B KOTOPOM BBICOTA, ITPOBE-
JIeHHasi K OCHOBaHMIO, paBHa 8 cM. BricoTa npu3msl paBHa 12 cm. HaiinuTe noiaHyro nosepx-
HOCTB NMPU3MBI, €cii OOKOBasi 'paHb, COAEpIKalllas OCHOBaHUE TPEYroJbHUKA, - KBaIparT.
3. B npaBuiIbHOM 4eThIpexyroyibHOW MpU3Me AuaroHanb 60KoBoi rpanu paBHa d. Jluaronans
MPU3MBI 00pa3yeT ¢ TNIOCKOCThI0 OOKOBOM rpaHu yroi o. Haiigue:
a) OOKOBYIO TIOBEPXHOCTH IMPU3MBI;
0) TJI0IIa b AUATOHATBHOTO CEUCHUS.

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>\(3/2)

Bapuant 2 6V3 cm 482

o Sacc1a1:a2\/3/4

Kpurtepun ouennBanus

OrmeTka S BBICTABIISIETCS TP YCIIOBUM, UTO CTYIeHT BbIostHII 91-100% - permn Bce TpH 3a1auM .
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OrmeTka 4 BBICTABIISIETCS ITPH YCIIOBUH, YTO CTYICHT BRITONHIIT /6-90% - perimn Tpu 3a/1aum, 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 CTY/ICHT BbIonHII MeHee 0-59 % - permn 1 3amady u MeHee.

KoutpoabHnas padora Ne 14
[MMPAMUIA
Bapuant 1

1. CropoHa OCHOBaHHMS NMPABHJILHOW YETHIPEXYTOJILHOW MUPaMUIbl paBHA 4 cM, a amode-
Ma 00pasyer ¢ II0CKOCThI0 ocHOBaHMs yro 60°. Halinure:

a) BBICOTY IMUPAMUJIBL;

0) OOKOBYIO TIOBEPXHOCTh TTUPAMUJIBI.

2. OcHOBaHHE MUPAMUJIBI — IPABWIBHBIA TPEYTONIbHUK. J[Be OOKOBBIE TPaHM IMUPAMHUJIBI
MEPIICHIUKYIISIPHBI IDIOCKOCTH OCHOBAaHHMS, a TPEThS — HAKJIOHEHA K HEW 1o yriom o. BeicoTa
nupamu bl pasHa H. Haligute noHyio moBEpXHOCTh MUPAMHU/IBL.

3. BokoBbie pedpa TpeyroJbHOM MUPAMUIBI B3AUMHO MEPIICHAUKYIISIPHBI U paBHBIL. Boko-
Bas IMOBEPXHOCTh MUPAMHUIBLI paBHa S. HaliauTe riomanabs OCHOBaHUS TUPAMHU/IBI.

BapuanT 2

1. BricoTa mpaBUIBHOMN YETHIPEXYTOIBHOM MUpaMubl paBHa 4 cM, a ee arodema o0pasy-
eT ¢ BbicoTOM yron 45°. Haiiaure:

d) IUIOIIAJb OCHOBAHUS THPAMUJIbI;

6) OOKOBYIO TOBEPXHOCTh MUPAMUJIBI.

2. OcHOBaHME MUPAMUIBl — MPABHIBHBIA TPEYTOJIBHUK CO CTOPOHOH a. JIBe OOKOBEIE
IpaHy MUPaMUbl TEPHIEHIUKYISPHBI IJIOCKOCTH OCHOBAHUS, a TPEThsl — HAKJIOHEHa K Hel 1oA
yriioMm o. Haiiaute noaHyro NOBEPXHOCTh MUPAMUBI.

3. bokoBbie pedpa TpeyroabHOW MUpPaMHIbl PaBHbI, A MJIOCKHE YIJIBI TP €€ BEepIINHE —
npsimble. [Tnomans ocHoBaHus mupamuabl paBHa Q. Haiiaure GOKOBYIO MOBEPXHOCTh MHPaMHU-
TIbL.

Kiroun k koHTpOJILHOM padoTe Nel4

3aganue 1 2 3
S=1/4

BapuanT 2V3 h2 cosa + 2sina+1 | &2
1 48 ———0 - ,TOTIa
o2 V3(tga)? sina H=3/4

*an2

Bapuant 64 h? cosa + 2sina + 1
% oM’ (————) | Q3
6av2 | V3(tga)? sina

Kpurtepun oueHuBaHus

OtmMerka 5 BBICTARIISCTCS ITPH YCIIOBUH, UTO CTyIeHT BRIoNHIIT 91-100% - perv Bee Tpy 3a1av .

OrmeTka4 BbICTABIISIETCS TP YCIIOBUH, YTO CTY/IEHT BBITTONHIUT /6-90% - perin Tpu 3a/1aum, HO B TIEPBOH
3aJ1aue MPaBUIbHO BBITIOJTHUII WM TYHKT A WK MyHKT b.

Otmerka 3 BBICTaBIBIETCS TIPH YCIIOBHH, UTO CTY/IeHT BBIONHIT 60-75% - permt 2 w3 3 3aad.

OrMeTKa 2 BBICTABIBSISTCS ITPY YCIIOBHH, UTO CTYICHT BhIonHMI MeHee 0-59 % - pervn 1 3amady u MeHee.
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Tema 13. Tesa Bpamenmusi.
KonTpoabHnasi padora Ne 15
TEJIA BPAILIEHUA

Bapuant 1

1. Paauyc mapa pasen 17 cm. HaiiguTe miomaab cedeHus mapa, YAaJ€HHOTO OT €ro
1eHtpa Ha 15 cm.

2. Jluametp ocHoBanus muinHapa paseH 10 cm. Ha paccrosiHum 3 cM OoT ocu IWIMHApA
MIPOBE/ICHO CEUYEHUE, MapajieIbHOE OCH U UMeroliee (opMy KBaapaTta.

Haiigure: a) miomaas 1aHHOTO CEYEHUS;

0) IJIOIIaIb OCEBOIO CCUCHHUSI.

3. BricoTa xonyca paBHa H u coctaBisieT ¢ oOpasyronieit konyca yroi o. Haiinure:

a) IUIOIAab CCUCHHMS, IPOBEICHHOIO Yepe3 CEPEIHHY BBICOTHI KOHYCA MapalieIbHO
IIJIOCKOCTH OCHOBAHMSI;

0) mIomanas ceyeHus, MPOBEICHHOrO Yepe3 ABe 00pa3yroliue, yroil MeXIy KOTOPBIMU
paBeH .

BapuanT 2

1. Paguyc coepsl paBen 15 cm. Haiinure niuHy OKpYKHOCTH CEYEHUs, YJAIEHHOTO OT
1eHTpa cdepsl Ha 12 cM.

2. Pannyc ocHOBaHUS IIWJIMHIIPA, OCEBOE CEUECHUE KOTOPOTO — KBajapar, paseH 10 cm. Ha
paccTosiHuU 8 ¢M OT OCH LIMJIMH/JIpa MIPOBEJICHO CeYeHHe, napajuiensHoe ocu. Haiiaure:

a) IJIOIIA/Ib OCEBOTO CEUCHUS;

0) mIIoIa s TaHHOTO CEYCHHUS.

3. Xopaa ocHOBaHWSI KOHyca paBHA & W BUAHA W3 IIEHTPAa OCHOBAaHUS IO YTJIOM O.
Haiinure:

a) IUIOIIA/b CECUCHHMS, TIPOBEJCHHOTO Yepe3 CEPEIHHY BBICOThI KOHYCaA MapalIeIbHO
MJIOCKOCTH OCHOBAHMS;

0) TuIoIaaAbL CeYEHUs, MTPOBEACHHOTO Yepe3 JaHHYIO XOpy U BEpIIMHY KOHYyCa, eCiIu 00-
pasyrorasi, IpoXosIias yepe3 KOHell XOpAbl, COCTaBISIeT ¢ XOpa0it yro:i f.

Kiroun Kk KOHTpoJIbHON padoTe Ne 15

3aganue 1 2 3
BAPHAT | 647 | 64ea;80em” | 0.25mh%tg?p
Bapuant 400 cm?:

5 18w 240 eonf a%g p/4

Kpurtepun oneHuBanus

OrmeTka S BBICTABIISIETCS TPH YCIIOBUM, UTO CTy/IeHT BbIotHII 91-100% - pertmin Bce TpH 3a1a4uM .

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

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

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
OBBEMbBI MHOT'OI'PAHHUKOB

Bapuant 1

1. OcHoBaHMEe TIPSAMOI MPU3MBI — MPSMOYTOJIBHBIM TPEYTOJIBHUK C KaTeTamMu 3 U 4 cM.
JlnaroHanb OOKOBOW TpaHM, COJEpIKallled TMIIOTEHY3y TpeyrojibHHKa, paBHa 13 cm. Haiinute
00BEM MTPU3MBL.

2. Anodema npaBUIFHOW YETHIPEXYrodbHON NUpamMuIbsl paBHa L u oOpasyer ¢ Mmiocko-
CTBhIO OCHOBaHUS MUpaMubl yroi o. Haligute 00beM nmupamuibl.

3. OcHOBaHUE MUPaMHIBI — IPSMOYTOJIBHUK C YIIIoM Mexy nuaronaasivu 120°. Bee 60-
KOBBIE peOpa mUpaMuibl PaBHbBI 32 cM ¥ HAaKJIOHEHBI K INIOCKOCTH OCHOBAHHS MO yriaom 45°.
Haiinure 06beM nmupaMusl.

BapuanT 2

1. OcHoBanue NPAMOI MPU3MBI — paBHOOEAPEHHBIN TPEYroJbHHUK, B KOTOPOM OOKOBast
CTOpOHA paBHa 5 CM, a BBICOTa, POBEJICHHAsl K OCHOBAHUIO, - 4 cM. /lnaronanabs G0KOBOMU rpaHu,
CoJIeprKaIleil OCHOBaHHE TPEyTobHIKA, paBHa 10 cMm. Haligure 00beM pU3MBL.

2. boxoBoe peOpo MpaBWIBHOW YETHIPEXYrOJIbHON MUpaMuAbl paBHO L M HaKIOHEHO K
IJIOCKOCTH OCHOBAHMSI MUpaMUIbI 1o yriioMm o. Haliaure o0beM nupaMubl.

3. OcHoBaHMe MUpaMUAbl — pOMO ¢ GOMNBIION AMAaroHansio 12 ¢M u ocTpbIM yriom 60°.
Bce nByrpaHHble yriibl IpM OCHOBAaHUM Nupamubl paBHbl 45°. Haiinure oObeM nupamuubl.

Kuroun k KOHTpoIbHOM padoTe Nel6

3amganue 1 2 3
Bapua 72 4.3L3%cos?asina

pil . oM oM 9V3
Bapzl ant 091\?3 3v3cos2asinol 34 | 432

Kpurepumn onennBanus

OtmeTka S BbICTABIISIETCS TP YCIIOBUM, UTO CTY/IeHT BbIoHII 91-100% - permn Bce TpH 3a/1auM .

OrmeTka 4 BBICTABIBIETCS TTPH YCIIOBUH, YTO CTYICHT BBITONHIIT /6-90% - per Tpr 3a/1a4m, HO B TIEPBOM
3aj1a4e MPaBUIIBHO BBITTOTHIII HJTH ITYHKT A WJTH TYHKT 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 1 MOBEPXHOCTH TeJI BpallleHHsl.
KonTpouabnas padora Ne 17
OBBEMBI U TTOBEPXHOCTHU TEJI BPAIIEHUA

Bapuant 1

1. Ha paccrostHuu 4 cM OT LIEHTpa 11apa MPOBEACHO CEUYEHUE, TUAMETP KOTOPOro paBeH 45 cm.
Haiigure miomaab moBepXHOCTH U 00bEM IIapa.

2. Xopaa HIKHETO OCHOBAaHHWS LIWJIMHJPA PaBHA a ¥ BUAHA U3 IIEHTPA 3TOTO OCHOBAHUS MOJ YT -
oM o. Haligure o0beM LUIMHAPA, €CIIM OTPE30K, COSAUHSIOMNN [IEHTP BEPXHET0 OCHOBAHUS C
OJTHUM U3 KOHIIOB IaHHON XOPbl, 00pa3yeT C IMIOCKOCTbI0O OCHOBAHHMS yrod f3.

3. [IpAMOyYTOIBHBII TPEYTOJBHHUK C KATETOM 3 CM M IIPOTUBOJISKAINUM emMy yriioM 30° Bparaer-
cs1 BOKPYT JJaHHOIO Karera. HaliiuTe noaHyro MOBEPXHOCTD TEJa BpalllEHUSI.

Bapuanr 2

1. JluaMetp cedeHus mapa, yIaJeHHOro OT HeHTpa mapa Ha V5 oM, pasen 4 cM. Haiiaure mwio-
[a/1b MOBEPXHOCTU U 00BEM IIapa.

2. Xopaa HIKHETO OCHOBAHMWS LIWJIMHJPA pPaBHA a M BUAHA U3 IIEHTPA 3TOT0 OCHOBAHMS IO YT~
oM o. Haiinure 6G0KOBYIO MOBEPXHOCTh IMJIMHIPA, €CIIA OTPE30K, COCTUHSIONIUI IEHTP BEpX-
HEro OCHOBAHUS C CEpEAMHOM XOp/Ibl, 00pa3yeT ¢ MIOCKOCTbIO OCHOBaHMs yrou f3.

3. IIpAMOYrO/IbHBI TPEYTONBHUK ¢ KaTeToM 2V3 CM H MpHIIeKalM K HeMy yrioM 60° Bparia-
eTcsl BOKpYT BToporo karera. Haliqute o0beM Tena BpallieHusl.

Kuroun k KOHTpoOIbHOM padoTe Nel7

3amganue 1 2 3
Bapfa“ 144:288 nateP/Ssin(o/B) 27r+18V3x
Bapuant - ~

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

Kpurtepun oueHuBanus

OtmMerka 5 BBICTARIISCTCS PHU YCIIOBUM, UTO CTyIeHT BROHIIT 91-100% - perv Bee Tpu 3a1aym .

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.
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(I)OHII OLHECHOYHBIX CPEACTB IJIfl TEKYIIECIr0 KOHTPOJISA yCIIEBAEMOCTH
o qucuuiuimHe «MaTtemaTuka
Tema 16. IIpou3sBoaHasi u eé reoMeTpUYECKHIi CMBICI.
KonTpoabHasi padora Ne 18
Bapuant 1
1. HaitguTe npon3BoaHYyIO QYHKIIUHU:

1 x
2) 3x%— — 2) (2;+7)6; 3) ex - cosx; 4)—2—.

sin x

N

Haiizure 3Hauenue npon3BoaHoit Gpynxiun f(x) = 1 — 6 3v/x B Touke X, = 8.

3. 3Banuiurte ypaBHEHHE KacaTelbHOH K rpaduky pyHkuun f(x) = sinx — 3x + 2 B Touke
Xo=0.

4. Haiinute 3HaYCHHS X, IPH KOTOPBIX 3HAYCHHS MPOM3BOAHON pyHKkmu f(x) =

213 ITOJIOKHUTCIIBHBI.

5. Haiigure Touku rpaduka yakmun f(x) = x3 — 3 x2 , B KOTOpPBIX KacaTelbHas K
HEeMY MapajuieJIbHa OCH aOCIIUCC.
6. Haiinure npomsBoanyto Gpyakuuun F(x) = logs(sinx) .

Bapuant 2

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

3. 3anuuure ypaBHEHHE KacaTelbHOH K rpaduky ¢pyukimu f(x) = 4 x — sinx + 1 B Tou-
Ke Xo = 0.
4. Haiiute 3HAYCHHS X, IPH KOTOPBIX 3HAYEHHS MPOM3BOAHON pyHkimn f(x) =

m OTpUIATCIIbHEI.

5. Haiigure Touku rpaduka Gpyakouu f(x) = x3 + 3 x2, B KOTOPBIX KacarelibHast K HEMy
napajuiesibHa ocu abcuuce.
6. Haiigure npoussoaayro ¢pyukiuu F(x) = cos(logz x) .

Kiroun k koHTpOJILHOM padoTe Nel8

| 3ananue | Bapuant 1 | Bapuanr 2
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6t > 12(7+2)
* — 18(4 — 3z)°
1 £"sin (x) + " cos (z)
e’ sin (z) + € cos (z) 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) 1 (2;+00)
5 0:0)u(2;2) 0:0)u(2;2)
6 cosx/(sinxIn3) -sin(logzx)(1/(xIn2)
Kputepun OLICHUBAHUS

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 BBICTABIBIETCS TTPH YCIIOBUH, YTO CTY/IHT BhITONHII MeHee 0-59 % 11 GaioB u MeHee.

Tema 17. IlppuMeHeHHe NPOU3BOIHOM K MCCI€I0BAHUIO (PYHKIIUM.
Kontpoabnas padora Ne 19

Bapuant 1

1.
2.

BapwuanT 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 dyukuuu f(x) = x3 — 2x2 + x + 3 Ha orpeske [—1;2].
Haiigure nanbosbliee U HauMeHblnee 3HadeHust pynknun f(x) = x3 — 2x2 + x +

3
3 HaoTpe3ke [0; 51

Cpenu npsMOYTrOJIbHMKOB, CyMMa JUIMH TPEX CTOPOH KOTOpPbIX paBHa 20, HaiiguTe
MPSIMOYTOJIbHUK HauOOoJIbIIEH MIIOIIaIH.

1
2
x(t) = = —3t> +2¢
MaTepHaJ’[BHafI TOYKa ABWIKCTCA MPAMOJIMHEHUHO IO 3aKOHY 2
(Tme X — paccTosiHUE OT TOYKH OTCUeTa B MeTpax, I — BpeMs B CEKyHIaX, N3MEPEH-

HOe ¢ Haydaza aBrkeHus ). Haliaute ee ckopocTh B (M/C) B MOMEHT BpeMeHu t = 6 c.

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

Haiinure skcTpeMyMbl pyHKITUH:

D f(x)=x3—x2—x+2;2) f(x) = (5—4x)-ex.

HaiiguTe untepBasbl Bo3pactanus u yobiBanus Gyukimu f(x) = x3 — x2 — x + 2.
[Toctpoiite rpaduk dyukunu f(x) = x3 — xZ2 — x + 2 Ha otpeske [—1; 2].
Haiigure HanGoblee ¥ HauMeHbIee 3HaYeHust GyHkmmn f(x) = x3 — x2 —x + 2
Ha otpeske [—1; %]-

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

_ A4 3
X(I) =16+ 5t+23(rﬂe X — pAacCTOSIHME OT TOYKM OTCYETa B METpax,
t — BpeMsi B CeKyH/aX, U3MEPEHHOE ¢ Hayaja JBIKeHHs). Haiinute ee ckopocTs B
(M/c) B MOMeEHT BpeMenu [ = 3c.
Kiroun k koHTpOJILHOM padoTe Nel9

3amanue | Bapuant 1 Bapuanr 2
1 13; 1 TR
2 1)Max =1/3, min=1 2)min=0,5 1)Max =-1/3, min=1 2)max=0,25
3 1003 1/3) m (1400)  L(1/3;1) (-00;-1/3) m (1340)  |(-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
Kpurtepun OLICHHBAHMA

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 BBICTABIBIETCS TP YCIIOBUM, UTO CTY/IeHT BbinoimHm Menee 0-59 % 11 Gamios u MeHee.
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DoH OLCHOYHBIX CPEACTB sl TEKYHIEr0 KOHTPOJIsl YCIIeBAeMOCTH
o qucuuruiie «MaTtemaTuka
Tema 18. UuTerpadn.
Bomnpoce! 1151 codeceoBaHust
KonTpoJubnas padora Ne 20

Bapmuanr 1
1. Hoxaxwure, uro ¢pyukims F(x) = 3x + sinx — e?*  sBisercs nepBooOpasHoil
¢Gyukuun f(x) = 3 + cosx — 2 e2* Ha BCel YUCIOBOM MPSIMONA.

2. Haiinure nepsoobpasuyio F gpyskrmu f(x) = 2+/x, rpaduk KOTOpoi IPOXOIHT ue-
pe3 Touky A (0; O

3. Beruuncnure momaas GUrypsl , n300pakEHHON 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:

" +2¥)dx ;  4) {cos xdx.

s
O s 1A

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

w =

6. Berurcnute 06bEM Tena, 00pa3oBaHHOTO BpallleHHEeM (DUTYpBI, OTPaHHYEHHON JTHHHS-
Mu Y= VX, X=4, x=9, y=2.
Bapuanr 2
1. Hoxaxwure, uro ¢pyukmms F(x) = e3* + cos x + x sBiseTcs mepBooOpa3HOit
dyukuun f(x) = 3 e3* — sinx + 1 Ha Bcell YHUCTOBOM MPSIMO¥A.

2. Haiinure nepBoobpasuyo F dyukuuu f(x) = —33/x, rpaduk koTopoit mpoxoaut
uepe3 Touky A (0; ).

4
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3. Beruncnure miuomanas Gurypsl, n300paxEHHON 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)Jx2dx; 2) J'(x2 +4x-1)dx; 3) J(3X3 —2x)dx;  4) jsin Xax |

3 3
6. Berauciure 00bEM Tena, 00pa3oBaHHOTO BpallieHueM GUrypbl, OrpaHUYeHHON JIMHUS-

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

Kiaoun Kk KoHTpoIbHOM padoTe Ne 20

3ananue 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 2 252 11/3 ! ’
ApHUaHT ABII. _— — —
p 4x3 + 4 57 6

3a BeInoyHeHKe 3amanus 5 BeicTaBisieTcs 0-4 Oaia
Kpurepun OlleHMBAHUS
OrmeTka 5 BBICTABIISIETCSI TPU YCIIOBUH, YTO CTyAEHT BhmoiHWT 91-100% u Habpain 9 Gaswios.
OrmeTka 4 BBICTABISIETCSI IPU YCIIOBUH, YTO CTYZCHT BhIOMHWI 76-90% 1 HaOpan7-8 Gayuios.
Ormerka 3 BBICTARIISICTCS TIPH YCIIOBUH, YTO CTY/IeHT BhIonHIT 60-75% 1 Habpait 5-6 Gaywios.
Or™eTka 2 BBICTARIISICTCS IPH YCIIOBHH, YTO CTY/EHT BbInoiHuI MeHee 0-59 % u nabpan 0-4 6aria.
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q)OHIl OLHECHOYHBIX CPEACTB 1JIfl TEKYIIEr0o KOHTPOJIsA yCII€EBAEMOCTH

110 JUCHMIIIIMHE «MarteMmaTuka»

Tema 19. KomOunaTopuka.

KontpoJabHnas padora Ne 21

Bapuanr 1
1. Halﬁrfl 3HAYEHUE BBIPAKCHUE!
1) 2) A3 + C Z.
P10

2. CkoybkuMU criocobamMu MOkHO BeIOpaTh npencenatens XKCK u ero 3amecturens u3

20 unienoB u3 20 wienos JKCK?

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

4. Pemmts oTHOCUTENBEHO M ypaBHeHue C3, o = 8 (m + 4).

5. U3 Tpéx mocnenoBareibHBIX OYKB U MPUCOEIUHEHHOTO K HUM YETHIPEX3HAYHOTO
YHCJIa COCTABIIAIOT KOA. BykBBI 06€3 IOBTOpPEeHMSI BRIOUPAIOT U3 Habopa: 0, 6, 2, 0, i,
3. Uucno 3ammchiBaioT ¢ nomoibio nudp 1,2,3,4,5 (uudpsl B Koge MOTYT MOBTO-
paTbest). CKOJNBKO pa3iIMYHBIX KOJOB, YIOBIETBOPSIOMINUX JAaHHOMY YCIOBHIO, MOX-
HO COCTaBHTb?

Bapuant 2

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

100

2. CKoibKUMH crioco0amMu W3 Bas3bl ¢ 8 pa3iWYHBIMH KOH(PETAMH MOXHO B3STh 3

KOH(eTbI?

3. 3anmcars pasnoxenne ouHoma (3 — x)°.

4. Pemure oTHOCUTENTBHO M ypaBHeHue A3, _3 = 24 (m — 4).

S, 13 yeThIpéx nocienoBaTeNbHbIX OYKB U IPUCOSAMHEHHOTO K HUM TPEX3HAYHOIO

qHclia COCTaBIAIOT MH(p. BykBbI (C BO3MOXKHBIM MOBTOPEHHEM) BBIOMPAIOT U3 Habopa:
a, e, u, o, y. Uucino 3anuchIBaloT pa3HbIMU LU pamMu, BHIOMpaeMbIMU U3 LUDP
1,2,3,4,5,6,7. CkOIBbKO pa3mTUYHBIX MIH(PPOB, YIOBIECTBOPSIOMINX JAHHOMY YCIOBHIO,

MOKHO COCTaBUTH?

Kiroun k koHTpOJILHOM padoTe Ne21

3aganue | Bapuant 1 Bapuanr 2

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

2 380 336

3 6 — 1247 4 600 — 160a° + 24002 — 1920 + 64 | X5 + 5x**3 + 10x3*32 + 10x2*33 +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 YCIIOBUM, YTO CTY/IeHT BbironHm MeHee 0-59 % u nabpan 0-2 6asna.

q)OHI[ OLHECHOYHbBIX CPEACTB MJIfl TEKYIHICI0 KOHTPOJISI yCII€BAEMOCTH
110 AU CHUIIIIMHE «MarteMmaTuka»

Tema 20. DjieMeHTBHI TEOPUH BEPOSITHOCTEIA.
KonTpoasHnasi padora Ne 22
Bapmuanr 1

1. B smuke Haxonsatcs 4 Genblx U 8 u€pHbIX mapoB. Hayraa BBIHUMAIOT OAMH U3 HHX.
Haiitu BEpOSATHOCTB TOT0, YTO BBIHYT YEPHBIM LIAp.

2. BeposTHOCTb BBHIMIPHIIIA O OTHOMY OHIIETY XyI0KECTBEHHOM oTepen paBHa 8 * 10 ™,
Haiitu BeposSTHOCTH TOTO, YTO OJMH MPHUOOPETEHHBIN OMIIET STOU JIOTepen OKakeTcsi 0e3 BbI-
UTPBILLIA.

3. B cepun ucnbiTanuii ¢ moadpackiBaHUEM THYTOW MOHETBI OKa3aJI0Ch, YTO 9 pa3 BhInaia
pemka u 12 pa3 — opé€n. HaiiTu OTHOCUTEIBHYIO YacTOTY IOSIBIICHUS OpJia B JAHHOM CEPUU HC-
MBITaHH.

4. BpoieHsl JBa UrpajbHbIX KyOMKa — KpacHbIM M 3en€Hblid. HaliTu BeposiTHOCTH TOTO,
YTO Ha KPACHOM BBIIIAJIO YUCIIO 5, a HA 3€JIEHOM — HEYETHOE YHCIIO.

5. Hayran HasbiBaeTcst 0IHO M3 NEPBBIX BOCBMHU HaTypallbHbIX uHcel. PaccmarpuBarorces
COOBITHS: A — Ha3BaH JeNUTENb yKcia 8, B — Ha3BaHO 4uCIlo, KpaTHOE Yuciy 4. Y CTaHOBHUTH, B
4yéM cocTosT coOriTus A + B u AB.

6. B xopoOke HaxomsaTcst 6 cuHMx u 5 3enéHpix msueil. Hayran BelHUMarOT 3 Msya.
Haiigure BepoITHOCTH COOBITHS:

1) Bce BBIHYTBIC MSYH 3€NIEHBIC;

2) XOTs ObI OUH MY 3€TIEHBI.

Bapuanr 2

1. B smumke HaxoasTcst 6 4€pHbIX U 9 KpacHBIX IapoB. Hayraj BBIHMMAIOT OJUH U3 HUX.
Halit BEpOsATHOCTB TOr'0, YTO BBIHYT KPaCHBIN LIap.
2. BeposATHOCTH KYIHTh GPaKOBaHHEIH COTOBBIH Teneon pasra 7 * 10 . Haiitu
BEPOSATHOCTH MOKYNKH He OpakoBaHHOTO TesnedoHa 3ToW Mojenu (IIPU MOKYIKE OJHO-
TO arrapara).
3. B cepun ucneiTanmii ¢ monOpackiBaHHEM KHOIIKH OHA yrajia Ha ocTpué 42 pa3a u
wiammMs 66 pa3. HaiiT oTHOCUTENBHYIO YAaCTOTY Ma/IeHUs] KHOIIKHU IJIalliMs B JaHHOM
CEpUHU UCIIBITAHUM.

4. Bbpoiens! 1Ba urpanbHbIX KyOuka — O6enblii 1 u€pHblid. HaliTi BeposTHOCTH TOTO,
4yTOHa OesIoM KyOMKe BBINAJIO0 YHUCIIO0, KpaTHOE 3, a Ha YEPHOM — YHCIIO 6.
5. Hayrag HaspiBaeTcs OJHO M3 TMEpPBBIX JEBATH HATypalbHBIX  YHCEI.

PaccmarpuBaroT- csi coObITUSI: A — Ha3BaHO YMCIO, KpaTHoe uuciay 3, B — Ha3zBaH
NETUTEND Yhcaa 6. YCTaHOBUTE, B YEM cOCTOIT coObITHS A + B 1 AB.
6. B xopoOke Haxoasarcs 4 k€nTbIX U 6 KpacHbIX Msueil. Hayraa BeiHUMaOT 3
Msya. Haliiute BeposITHOCTh COOBITHS:
1) Bce BBIHYTBIC MY JKENTHIE;
2) XOTs ObI OTUH MY 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 13029730
Tema 21. Crarucruka.
KountpoJabHas padora Ne 23

Bapmuanr 1

1. Nmeetcsa Habop cirydailHO Ha3BaHHBIX TPEX3HAYHBIX YMCEIT:
205, 329, 456, 758, 664, 927, 730, 115.
CocraBuTh TaONMILY pacHpeeseHus Mo yacToraM M 3Ha4YeHM CilydailHOW BETUYMHBI
Y — uudp, Bcrpeuaromuxcs B Habope. HailTu oTHOCUTENbHYIO YaCTOTY MCIIOJIb30BaHUS
B Habope nudpsr 8.
2. IlocTpoUTh MOJIUTOH YacTOT 3HAUYEHUH cilydyallHON BeMUYMHBI X, pacupeseaeHue KoTo-
PBIX IPEICTABICHO B TAONHIIE:

X -2 -1 0 1 2 3 4

M 2 3 4 6 5) 4 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-
HBbI Z!

4 -3 -1 0 2 4 5 6

M 1 3 5 5 4 1 1

5. Haiimute nucnepcuio U cpeaHee KBaApaTUYHOE OTKIOHEHHE OT CPEIHEr0 SJIeMEHTa
BbIOOpKU -4, -1, 0, 2, 3.
Bapuanr 2

1. Nmeercs Habop ciiydaiiHO Ha3BaHHBIX YETHIPEX3HAUHBIX
yucen:5421, 6072, 3946, 8307, 4571, 3156, 9824,
CocTaBuTh TaONHILY pacipeesieHUs M0 YacToTaM M 3HaueHUH CiiydaiiHO#M BeMUYUHBI Z
— nudp, BeTpeyaromuxcst B Habope. HallTh OTHOCHUTENBHYIO YaCTOTY UCIIOJIL30BAHUS B
Habope 1udpsI 3.
2. TlocTpouTh MOTUTOH YaCTOT 3HAYCHUHN CITy4aifHON BeIHUMHBI X, pacrpeaeeHue KOTo-
PBIX TPECTABICHO B TaOJIHUIIE:

X -3 -1 -2 0 1 2 3 4
M 1 2 4 5 6 3 3 1
3. Haiigure pazmax, Moy, MEIUaHy U CpeaHEE BBIOOPKHU
5-3,2,-4,2,0.
4. Haiigure pazmax, MOy, MeIMaHy M CpeJlHee BEIOOPKH 3HAYSHUH CITyyailHON Benuuun-
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
BBIOOpKH -4, -1, 0, 2, 3.

Kiroun k koHTpOJIbHOM 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 OIleHNBAHUS
OtmeTKa 5 BRICTABIBSIETCS TTPH YCITOBUHM, UTO CTY/IeHT BhITonHrT 91-100% u Habpat 9-10 6asuios.
Ortmerka 4 BRICTABIBSIETCS TPH YCIIOBUH, YTO CTYICHT BbITONHIIT 76-90% 1 Habpait 7-8 Gayuios.
Ormerka 3 BBICTARJISICTCS TIPH YCIIOBUH, YTO CTYZIeHT BoIronHIT 60-75% u Habpan 5-6 Oara.
Ot1MeTKa 2 BBICTABIBSIETCSI TPH YCIIOBUM, UTO CTY/IeHT BbironHm MeHee 0-59 % n nabpan 0-4 6asnia.
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MoH/1 O1IEHOYHBIX CPEICTB /JI5 MPOMEKYTOUHOI aTTecTAlMU
110 UNTOraM OCBOECHHSA AUCIHUIIIHNHDI

0 AUCIUIUINHE «MaTemMaTuka
Tect Nel mist ipoBeneHus udGepeHIIUNPOBAHHOTO 3auéTa
1 cemectp
3apanue 1
Boibepume eeprulii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NOCmasbme
Kpecmuk 8 HeoOX00UMOlU KiemouykKe).

Kakas u3 npuBeieHHBIX (YHKIMN SBIISIETCS TMHEHHOM:
Bapuanmur omeemos:

5 y=x"

6. y=Ilgx;

7. y=sinx;

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

OreHka: AMXOTOMUYECKas; PAaBUILHOE BHITIOJTHCHHE 33JaHus olleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aJIoB.

3aganue 2

Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NoOCmagbme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

BenuunHa y B BeIpaXeHUU Y = a-X + b siBisiercst:
Bapuanmur omeemos:
5. 3aBUCHMOI MEepeMEHHOM;
6. He3aBUCHMOIl MepEeMEHHOM;
7. anmIuKaTou;
8. aprymeHTOM.
Ortser: 1.
OneHka: AMXOTOMHUYECKasl; TPaBUIbHOE BBITIOJIHEHUE 3a/1aHus olleHuBaeTcs 1 6amiom, a
HenpasuibHOE — 0 OayIoB.

3ananue 3
Buvibepume sephbviti omeem u 068e0ume KpyiIckom e20 Homep (KIuKHume Kypcopom, nOCmasbme
Kpecmuk 68 HeoOX00UMOU KiemouykKe).

BennunHa X B BeIpaKeHUH Y = a-X + b sBisercs:
Bapuanmuer omeemoa:

5. 3aBUCHMOIi IepeMeHHOMH;

6. anmIuKaToil;
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7. HE3aBHCHUMOU MEPEMEHHOM;

8. (QyHKIME.
Otser: 3.
OreHKa: AMXOTOMHYECKAs; TPABUIBLHOE BBITIOJHEHUE 3a/IaHMsI OlleHuBaeTcs 1 O6amiom, a
HenpaBuwibHOE — () 0aIIIoB.

3aganue 4
Buibepume sepuviii omeem u 066eoume Kpys#CcKom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOlU KiemouykKe).

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

Bapuanmul omeemos:
5. TOJOXXUTEIbHBIMU;
6. oTpuLaTeIbHBIMY;
7. paBHBIMU €AMHUIIAM;
8. mo0bIMU.

Ortger: 4.

OneHka: JTUXOTOMHYECKas; IPaBUIIbHOE BBHIIIOJHEHUE 3a/1aHuUs olleHnBaeTcs 1 6amiom, a

HenpasuibHOE — () OaJIIoB.

3aganue 5
Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00uMOoU Kiemouke).

@yHKuMA Y = a* ABIsSETCS
Bapuanmul omeemos:
5. moka3aTelILHOM;
6. nmorapupmMuuecKoi;
7. TPUTOHOMETPUYECKOI;
8. cTeneHHOM.
Ortser: 1.
OneHka: AMXOTOMHUYECKas; TPaBUIbHOE BBIIOJIHEHHUE 3a/1aHus olleHuBaeTcs 1 6amiom, a
HenpasuibHOE — () OaIoB.

3ananme 6
Boibepume eepnviii omeem u 068e0ume Kpys#ckom e2o Homep (KIuKHume Kypcopom, ROCmasbme

Kpecmuk 6 HeoOX00UMOoll Kiemouke).

Oyukius Y = X" ABIsI€TCS:
Bapuanmvi omeemoas:
5. norapupMUYecKoii;
6. TPUTOHOMETPUYECKOI;
7. TmOKa3aTelbHOI;
8. CTCIeHHOM.
OrtseT: 4.
OrneHka: IUXOTOMUYECKas; TIPaBUILHOE BBITIOJIHEHUE 3aJaHusl OlleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aJsIoB.

3aganue /
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Kliemoukxe).
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Oyukims Y = 10g a X sBIsETCS:
Bapuanmur omeemos:
5. morapudmudeckoi;
6. TPUrOHOMETPUYECKOIA,
7. TIOKa3aTelIbHOM;
8. cTemeHHOM.
Otser: 1.
OreHka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJTHEHHE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBwibHOE — () 0aIIIOB.

3aganue 8
Buibepume sepuviii omeem u 066edume Kpys#CcKom e2o Homep (KIUKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOlUl KiemouykKe).

Bennurnna a B Beipaxkenuu 10g a X siBiiseTcs:
Bapuanmor omeemos:
5. MOJOXUTEIBHOU M OTIUYHOH OT 1;
6. paBHOH -1,
7. paBHoi 0;
8. mo0oii.
Ortser: 1.
OreHka: AMXOTOMUYECKas; PAaBUILHOE BHITIOJTHCHHE 33JaHus olleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () OaJIIOB.

3aganue 9

Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NoOCmagbme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

BennuuHa a B BeIpaXeHHH Y = @ sIBIISI€TCS:
Bapuanmul omeemos:
5. IOJIOKHTCIHLHOM;
6. paBHOM -1;
7. pasHoii 0;
8. mo0oii.
Ortser: 1.
OrneHka: AMXOTOMUYECKas; IPaBUILHOE BHITIONHEHHUE 3a/1aHUs OlleHnBaeTcs 1 Oannom, a
HenpasuibHOE — 0 OasIoB.

3aganue 10
Buibepume seprviii omeem u 066edume Kpy#CKom e20 Homep (KIUKHume Kypcopom, nocmagbme

Kpecmux 6 HeoOXo0UuMoll Kiemouke).

VYxaxute rpaduk Gpyskipm y=2%,
Bapuanmur omeemos:

Ortser: 3.



OueHka: TMXOTOMUYECKas; TPABUIIBHOE BBHITIOIHEHHE 33/1aHMs OlleHHBaeTcs | 6amom, a
HenpaBwibHOE — 0 OayIoB.

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

Kpecmuk 8 HeoOX00UMOU Kiemouke).

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

Ortser: 4.
OrneHka: AMXOTOMHUYECKas; MPAaBUIHLHOE BHIMIOTHCHHE 3aaHus OlleHUBaeTcs 1 Oamtom, a
HenpaBuibHOE — () OaJIIOB.

3aganue 12

Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NoOCmagbme
Kpecmuk 68 HeoOX00uMoll Kiemouke).

VYxaxute rpaduk pyHkimu y=logoX.
Bapuanmol omeemos:

Ortser: 1.
OneHka: AMXOTOMHUYECKas; TPaBUIbHOE BBITIOJIHEHUE 3a/1aHus olleHuBaeTcs 1 6amiom, a
HenpasuibHOE — 0 OasIoB.

3aganue 13
Buibepume sephviii omseem u 066edume Kpy#CKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 6 HeoOXo0uMoll Kiemouke).

Vkaxute rpadpux GpyHkuun ¥~ 'Og%x.

BapuaHmbl omeemaoe.




OrtBer: 2.
OrneHka: TMXOTOMUYECKas; MPAaBUIHLHOE BHIMIOTHCHUE 3aJaHus olleHBaeTcs 1 Gaiom, a
HenpaBmibHOE — () OaJIJIOB.

3aganue 14
Buibepume sepuviii omeem u 066eoume Kpys#CcKom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOlU KiemouykKe).

JonummTe npaByro 4acth GopMyIsl a* - @ = , e a>0, x u'y — nmo0bie
JNCUCTBUTEIBHBIC YHCIIA.
Bapuanmur omeemos:

1. a+da;

2. a Y

3. &Y

4. He 3HAIO.
Ortser: 3.

OreHka: AMXOTOMUYECKas; PAaBUILHOE BHITIOJTHCHHE 33JaHus olleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aJsIoB.

3aganme 15

Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NoOCmagbme
Kpecmuk 6 HeoOX00UMOoll Kiemouke).

Jonumure npaByro 4actb GopMyIsl a* : @’ = , e a>0, x u'y — moobie
JNIEWCTBUTEIILHBIC YHCIIA.
Bapuanmer omeemos:

5. a-a;

6. a7

7. a

8. He 3HaIO.
Ortser: 3.

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

3aganue 16
Buvibepume sepuviii omeem u 006edume KpysHcKOM e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmux 6 HeoOXo0uMoll Kiemouke).

JlonummTe npaByro yacth GOpMyIsl (aF) = , 20e a>0, x u'y — noobIe
JNEeWCTBUTEIILHBIC YHCIIA.
Bapuanmur omsemos:

5. &,

6. a;

7. a*Y;

8. He 3Har0.
Ortser: 2.

OreHka: TUXOTOMHYECKas; MPAaBUIILHOE BBINOJIHEHHUE 3aJaHHs OlleHuBaeTcs 1 OanioM, a
HenpaBwibHOE — () 6aJsIoB.

3aganmne 17
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Boibepume sepnoiii omeem u 066edume Kpys#ckom e2o Homep (KIUKHume Kypcopom, noCmasbme
Kpecmuk 8 HeoOX00UMOlUl KiemouykKe).

Jonummmte npaByro 4acTb GOpMyisl (ab)* = , 20e a>(0, b>0, x — moboe
JEHCTBUTEIILHOE YHCIIO.
Bapuanmul omeéemos:

5 a'+Db5

6. a'-b%

7. (a+Db);

8. He 3Ha10.
Ortger: 2.
OreHka: AMXOTOMUYECKAas; MPAaBUILHOE BHITIOJTHEHHE 33aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBwibHOE — () 0aJIIOB.

3aganpe 18

Buibepume eeprviii omeem u 066edume KpyiICKom e2o Homep (KIuKHume Kypcopom, NOCmasbme
Kpecmuk 6 HeoOX00UMOoll Kiemouke).

BcraBbTe nponymiennbie cioBa: [lokaszaTenbHol (yHKIMEH Ha3bIBaeTCs QYHKIUS BUIA
, TIle a — 3aganHoe 4yucio, a>0, az 1.
Bapuaﬂmbl omeenoes.

5 y=a*

6. y=x"

7. y=logax

8. y=kx+b
Otser: 1.

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

3aganne 19
Buvibepume sepuviii omeem u 066edume Kpy#scKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

I[OHI/IH_II/ITC OIIPECACIICHUC!: Crenenpro uncna a>0 ¢ pauroHAaJIbHBIM IIOKA3aTeIeM I = m
n

rjie M — 1esoe 4ucio, a N — HaTypayibHoe (N>1), Ha3bIBACTCS YHCIIO . Bapuan-
musl omeemoe.

5. Wam

6. am

7. a"

8. a
Ortser: 1.

OrleHKa: TMXOTOMUYECKasl; MPAaBUIILHOE BBIMOJIIHEHUE 33/JaHus OlleHuBaeTcst 1 O6anom, a
HenpaBuibHOE — () 0aIoB.

3aganue 20
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

I[OHI/II_HI/ITG OIIPCACIICHUC! KOpHCM N-oii CTEIIEHU U3 YMCJIa @ Ha3hIBACTC TaKOE qucCio,

N-asi CTeTIeHh KOTOPOTO paBHA
Bapuanmuer omeemos:
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No o
» S T

]

8.
Ortser: 1.
OreHka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJTHEHHE 33JaHus olleHuBaeTcs 1 6amiom, a
HenpaBwibHOE — () OaJIIOB.

3aganme 21
Buibepume sepuviii omeem u 066eoume Kpys#CcKom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOll KiemouykKe).

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

TOJBKO
Bapuanmer omeemos:
5. onumn;
6. 1Ba;
7. Tpwm;
8. HHCKOJIBKO.
OTser: 1.

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

3ananue 22
Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 68 HeoOX00uMOoUl Kiemouke).

KopeHsb TpeTbeit creneHu Ha3blBatoT
Bapuanmul omeemoag:
5. KpUBBIM;
6. KyOWMYHBIM;
7. TPETUYHBIM;
8. kyOmueckum.
Ortser: 4.
OrneHka: TMXOTOMHYECKAs; MPABHIILHOE BHITIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpaBuwibHOE — () GasIoB.

3aganue 23
Buvibepume sepnuiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Jlorapudmom uucia b o ocroBanuto a (2>0 u He paBHO 1) Ha3bIBaeTCS:
Bapuanmol omseemos:
1. mokazarenp CTeNeHH, B KOTOPYIO HYXKHO BO3BECTH YHCIO D, 4TOOBI HONYUHTH &;
2. TIOKa3arTelb CTEMEHHU, B KOTOPYIO HYXKHO BO3BECTH YKCIIO &, YTOOBI TOIYIHTh b;
3. a
4. b2,
Ortser: 2.
OreHKa: TMXOTOMHYECKAsT; IPaBHIBHOE BHITOJIHEHNE 3a/IaHus OI[EHMBAeTCs 1 6amiom, a
HenpaBuwibHOE — () 0aIoB.

3apanme 24
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Boibepume sepnoiii omeem u 066edume Kpys#ckom e2o Homep (KIUKHume Kypcopom, noCmasbme
Kpecmuk 8 HeoOX00UMOlUl KiemouykKe).

JecsitnanbiM JiorapudMoM 4rciia b Ha3bIBaIOT:
Bapuanmul omeemos:
1. norapudm uucna b o ocuoanuto 10;
2. norapudm, paBHsIii 10;
3. norapudm uucna 10 mo ocHoBanuto b;
4. 10°
Otser: 1.
OtueHKa: TMXOTOMHYECKasl; IPAaBHIBHOE BBINOJIHEHHE 3a1aHKs OLlCHUBaeTCs 1 6aiom, a
HenpaBuibHOE — () GaIoB.

3aganme 25
Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00uMOoUl Kiemouke).

Yro ob6o3HauaeTr 3amuch In b
Bapuanmur omeemog:
1. nmecstuunbIii TOTapUM;
2. norapugm uucna b mo ocuoBanuto 1;
3. norapudm uucna b o ocuoanuto 0;
4. HaTypaJIbHBII orapudm.
Otgert: 4.
OreHKa: TMXOTOMHYECKAs; MPABHIILHOE BHIIIOJHCHUE 3a/1aHUs OllcHUBaeTcs 1 6ayuiom, a
HenpasuibHOE — () OaJIIoB.

3aganue 26
Buibepume eeprviii omeem u 066e0ume KpyiICKom e2o Homep (KIuKHUume Kypcopom, noCmasbme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Kakue 13 nepeyrcieHHbIX MOHATHIH T€OMETPHUHU SABISIIOTCS IEPBUYHBIMU?
Bapuanmul omeemoag:

5. Jlyu, Touka, MJI0OCKOCTb, TPEYTOJIbHHUK.

6. Ilpsmas, TouKa, MIOCKOCTb.

7. TlmockocTb, mpsMasi, 1y4, yrodi.

8. TlpocrpaHcTBoO.
Ortger: 2.

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

3ananue 27
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

HCpCCC‘IeHI/ICM ABYX IUIOCKOCTEH SABIISICTCS
Bapuaﬁmbl omeemaoe.

5. Touka
6. mpsmas
7. OTpe3oK
8. myu
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Ortser: 2.
OreHKa: TMXOTOMUYECKasl; MPaBUIILHOE BHIMIOJIHCHUE 33/JaHus olleHuBaeTcst 1 0aom, a
HenpaBuibHOE — () 0aIoB.

3ananne 28
Buvibepume sepnviii omeem u 006eoume KpyscKkom e2o Homep (KIuKHume Kypcopom, HoCmagvme

Kpecmuk 8 HeoOX00uMOU Kiemoukxe).

CKOJIBKO JIOJDKHO OBITH OOIIUX TOYEK Y MPSIMOM € TUIOCKOCTBIO, YTOOBI OHA JIe)Kala B
3TOM MIIOCKOCTH?
Bapuanumuer omeemos:
1. onma
2. n1Be
3. Tpm
4. yeThIpe
Otser: 2.

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

3aganme 29

Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NOCmagbme
Kpecmuk 68 HeoOX00UMOoll Kiemouke).

Ha ckosibko MHOXKECTB pa30MBaeT MPOCTPAHCTBO J1t00ast MI0CKOCTh?
Bapuanmul omeemoa:

1. na nBa

2. Ha TpHU

3. Ha 4eThIpe

4. He pa30OuBaer.
Ortger: 1.

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

3aganme 30
Buibepume seprvlii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, noCmagbme

KpecmuK 6 HeoOX00UMOoll KiemoukKe).

UtoObl 3a1aTh €AMHCTBEHHYIO TUIOCKOCTh HEOOXOTUMO
Bapuanmer omeemos:

1. 1Be TOYKH

2. TpU TOUYKH

3. TpH TOYKH, HE JISXKAIIHE Ha OHOU TIPSIMON

4. yeTpIpe TOUKU
OtBert: 3.

OrleHKa: TUXOTOMUYECKas; MPABUIIbHOE BBIMIOJIHEHHUE 3a1aHusl OlleHHBaeTcs 1 6amioM, a
HenpaBuibHOE — () 0aIoB.

3aganmne 31
Buibepume seprbiii omeem u 066edume Kpy#CKom e20 Homep (KIUKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOll Kiemouyke).
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Kakwue u3 nepeuncieHHbIx (Guryp 3a/1al0T eANHCTBEHHYIO TUIOCKOCTh B TPOCTPAHCTBE?
Bapuanmur omeemos:

1. nBe mapasuienbHBIC IPSMbBIC

2. JBE CKPEIIMBAIOIINECS MIPSMbIC

3. TpH TOYKH

4. pom06
Ortger: 1.

OueHKa: TMXOTOMHYECKasl; IPAaBHIBHOE BBIOJIHEHHE 3a1aHus OLlCHUBaeTCs 1 6aiom, a
HenpaBuibHOE — () 0aIoB.

3ananne 32
Buvibepume sepnviii omeem u 006edume Kpysckom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 8 HeoOX00uMOoUl Kiemouke).

CKOJIBKO TIOCKOCTEHN 3a1aI0T JIBE NIEPECEKAIOIINUECS MpsMbIe?
Bapuanmuer omeemos:

1. onHy miIOCKOCTH

2. IB€ IUIOCKOCTH

3. 0ECKOHEYHO MHOI0 IIOCKOCTEH

4. ge 3a0a10T
Ortser: 1.

OrneHka: AMXOTOMHYECKAst; MPABUJIbHOE BBITIOJHEHUE 3a/I1aHMs OLleHUBaeTcs 1 Oamiom, a
HenpaBuibHOE — () 6alsIoB.

3aganmne 33
Buvibepume sepuwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Yepes kakue U3 NepeunciIeHHbIX (PUTypbl MOKHO ITPOBECTH €AMHCTBEHHYIO TIOCKOCTh?
Bapuanmur omeemos:

1. Yepes Tpu Touku

2. Yepes npsmMyro U He JSKAIIYIO Ha Hei TOUKY

3. Yepes oTpe3ok

4. Yepes myq
Ortser: 2.

OneHka: JTMXOTOMHYECKas; TPaBUIILHOE BBHIIIOJHEHUE 3a/1aHuUs OlleHnBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIoB.

3anaume 34
Buibepume sephviii omeem u 066edume Kpy#CKom e20 Homep (KIUKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOXo0UuMoll Kiemouke).

CKOJIBKO IIOCKOCTEN 3a1aET npsimasi?
Bapuanumer omeemos:
1. oany mmockocTh
2. IB€ IUNIOCKOCTH
3. 0eCKOHEYHO MHOTI'0 IIOCKOCTEHN
4. He 3amaeT
Ortser: 3.

81



OueHKa: TMXOTOMHYECKAs; IPaBHIBHOE BHIITOJIHEHNE 331aHHsI OlICHHBaeTcs 1 6amiom, a
HenpaBuwibHOE — () 0aIoB.

3ananue 35
Buvibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemouke).

JIBe mpsiMble niepecekaroTcsi. Uto 3To 3Hayut?
Bapuanmer omeemos:

1. Oun uMeroT IBE OOIIHE TOYKH.

2. OHM UMEIOT OJTHY OOIIYIO TOYKY.

3. OHM CKpemuBarOTCs.

4. OHY UMET OECKOHEYHO MHOT'O OOIIINX TOYEK
OTBeT: 2.

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

3ananue 36
Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00uUMOU Kiemouke).

JIBe mpsiMbIe HA3BIBAIOTCS CKPEIIUBAIOIIUMUCS, CCITU
Bapuanmer omeemos:
1. oHM He UMEIOT OOIIMX TOYEK U HE JIEIKAT B OJHON MIOCKOCTH.
2. OHU UMEIOT JBE O0IME TOUKH.
3. OHM UMEIOT OJIHY OOIIYIO TOUKY.
4. oHH1 UMEIOT OECKOHEYHO MHOT'O OOIINUX TOYEK.
Ortser: 1.

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

3aganue 37
Buibepume seprulii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, NOCmagbme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

JIBe mpsiMble B MPOCTPAHCTBE HA3bIBAIOTCS MMAPAJIIEIbHBIMU, E€CIIH
Bapuanmuer omeemoas:
1. oHM UMEIOT ABE OOIIUE TOYKH.
2. OHU HE UMEIOT OOIIMX TOYEK U JIEKAT B OJJHOM TIIOCKOCTH.
3. OHH HE UMEIOT OOIIMX TOYCK, M HE CYMIECTBYET MPOXOAIICH Yepe3 HUX TUIOCKO-
CTH.
4. oHM UMEIOT OECKOHEYHO MHOTO OOIIIUX TOYEK.
Ortger: 2.
OrneHKa: TMXOTOMHYECKAs; TPaBUIILHOE BBHITTOTHEHHUE 3aaHus olleHuBaeTcs 1 6amtom, a
HenpaBuibHOE — () 0aIoB.

3aganue 38
Buvibepume sepnuiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

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

1. oHu napamienabHbI.

2. OHM MEPEeCeKarTCH.

3. OHU CKpPEIHBAIOTCA.

4. npsiMast IEKUT B TIIOCKOCTH.
Ortger: 1.

OueHKa: TMXOTOMHYECKasl; IPAaBHIBHOE BBIOJIHEHHE 3a1aHus OLleHUBaeTcs 1 6aiom, a
HenpaBuibHOE — () 0aIIOB.

3ananue 39
Bvibepume 6epruiil omeem u 066e0ume Kpy#cKom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmuk 8 HeoOX00UuMOU Kiemoukxe).

[IpsiMast ¥ TIOCKOCTh MUMEIOT TOJBKO OJIHY OOIIYIO TOYKY. DTO 3HAYHT, UYTO
Bapuanmer omeemos:

1. oHu napamienabHbI.

2. OHU IIEPECeKarTCs.

3. OHU CKPEIUBAIOTCA.

4. mpsiMast ISKUT B TUIOCKOCTH.
Ortger: 2.

OreHka: TUXOTOMUYECKas; IPABHIILHOE BBITIOJHEHUE 3aIaHUS OllcHUBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6alsIoB.

3aganme 40

Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

JIBe I10cKoCcTH nepecekaroTes. ITo 3HAUUT, YTO
Bapuanmul omeéemos:

1. oHM UMEIOT O/1HY OOILYIO TOUKY.

2. OHH UMEIOT OOIIYIO TIPSIMYIO.

3. OHM UMEIOT OOIIHil TyY.

4. oHV HE UMEIOT HUYETO OOLIETO.
Ortser: 2.

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

3aganue 41
Buvibepume sephbiii omeem u 068e0ume KpyiIckoMm e20 Homep (KIuKHume Kypcopom, nOCmasbme
Kpecmuk 68 HeoOX00UMOolU Kiemouke).

Ecnu ogHa 3 ABYX mapajuieNbHBIX MPSMBIX MEPIICHANKYISIPHA K TPEThEH MPSMOiA, TO
KaK pacriojio’keHa BTopasi mpsiMast 1o OTHOIIEHUIO K TpeThel ?
Bapuanmul omeemoas:
1. mapannenbHa
2. IEPIICHIUKYIIIpHA
3. CKpelLIBaeTcs
4. coBnaiaroT
Otger: 2.

OreHka: AMXOTOMUYECKas; MPaBUILHOE BHITIOJTHEHHE 3aJaHus olleHuBaeTcs 1 Oamiom, a
HernpaBuiibHOE — () 6aIIOB.
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3ananmne 42
Buvibepume eepnviii omeem u 006eoume Kpysckom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Ecnu nBe npsiMble IepHeHANKYIISPHBI K IIIOCKOCTH, TO KaK OHU PACIIOI0KEHBI [0 OTHO-
HICHUIO PYT K apyry?
Bapuanmul omeéemos:
1. mapayenbHBI
2. IepIeHTUKYIISIPHBI
3. CKpeInBaroTCs
4. nepecekaroTcs
Otser: 1.

Onenka: AMXOTOMUYECKasi; MPaBUILHOE BHIMIOJIHEHHE 3aJaHus olleHuBaeTcs 1 Oaniom, a
HenpaBuibHOE — () 6aIIoB.

3aganme 43

Buibepume seprulii omeem u 066edume Kpysckom e2o Homep (KIuKuume Kypcopom, nOCmagbme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

Ecnu npsimast neprnesauKyispHa K JByM NEPeCceKaroMMCs IPSIMbIM, JISKAIUM B IJI0C-
KOCTH, TO KaK PacIoyIoKeHa 3Ta MpsiMasi 10 OTHOLIEHUIO K MJIOCKOCTH?
Bapuanmul omeemos:
1. napamienbHa MI0CKOCTU
2. IepIeHIUKYJISIPHA K IJIOCKOCTH
3. JIeXKUT B IVIOCKOCTH
4. nepecekaeT IIOCKOCTh
Ortger: 2.

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

3aganue 44
Buvibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKkHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Kllemouke).

[TnaHumMeTpus - 3T0 U3MEPEHHS . . .
Bapuanmul omeemoag:
1. yrnos;
2. OTPE3KOB;
3. Ha IJIOCKOCTH;
4. B IpOCTpaHCTBE.
Ortser: 3.
OrneHka: TMXOTOMHYECKAs; MPABIIIFHOE BHITIOJHEHUE 3a/1aHUs OlleHnBaeTcs 1 6amiom, a
HenpaBuibHOE — () 6aJIoB.

3aganue 45
Buvibepume sepnvlii omeem u 066edume Kpy#CKOM €20 Homep (KIUKHUme Kypcopom, nocmasbme

Kpecmux 6 HeoOXo0UuMoll Kiemouke).

CKOJIBbKO MPSAMBIX, NEPIEHANKYISPHBIX K JAHHOW TUIOCKOCTH MTPOXOIUT Yepe3 JaHHYIO
TOUYKY IPOCTPAHCTBA?
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Bapuanmuer omeemos:

1. onna

2. IBe

3. HU O{HOI

4. 6eCKOHEYHOE MHOKECTBO
Ortser: 1.

OueHKa: TMXOTOMHYECKasl; IPAaBHIBHOE BBIOJIHEHHE 3a1aHus OLleHUBaeTcs 1 6aiom, a
HenpaBuibHOE — () 0aIIOB.

3aganue 46
Buvibepume sepruiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UuMOU Kiemoukxe).

Eciu ontHa U3 IBYX IJIOCKOCTEH MPOXOAUT Yepe3 MPSIMYI0, TIEPIICHANKYISIPHYIO K IPYyToi
IUIOCKOCTH, TO KaK PAaCIIOIOKEHBI TAKKE TIIOCKOCTH?
Bapuanmul omeéemos:
1. mapayenbHbI
2. IepICH UK Y ISIPHBI
3. CKpeIIHUBarOTCA
4. coBmaaoT
Ortger: 2.

OneHka: TUXOTOMHYECKas; IPaBUJIbHOE BBIIOJIHEHUE 3aJaHUs OlleHuBaeTcs 1 GamioM, a
HenpasuibHOE — () OaJIIOB.

3ananue 47
Buibepume sephuiii omeem u 066edume Kpy#ckom e20 Homep (KIuKHume Kypcopom, nOCmasbme
Kpecmuk 6 HeoOX00UMOll KiemoukKe).

Yepes ... IPOXOAUT €AUHCTBEHHAS MJIOCKOCTb,
Bapuanmur omeemos:
1. nBe TOukw;
2. TpM napajuielbHble IPSIMBIE;
3. TpY MONapHO MepeceKaroIInecs MPsMbIE;
4. yeTpIpe TOUKH.
Ortser: 3.

Onenka: AMXOTOMUYECKas; MPAaBUIIbHOE BHIMIOJIHEHHE 3aJaHus oLleHuBaeTcs 1 Oamiom, a
HenpaBuwibHOE — () OasIoB.

3aganue 48
Buvibepume 6epnuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, HoCmasbme
Kpecmuk 8 HeoOX00uUMOU Klemoukxe).

[Tpsimast mepecekaeT MIOCKOCTh, €CIIU TMPsIMast U TUIOCKOCT . . .
Bapuanmer omeemos:

1. He UMEIOT HU OTHOM OOIIEH TOUKH;

2. UIMEIOT JIBE OOIIHE TOYKH;

3. UMEIOT TOJIbKO OJIHY OOIIYIO TOUKY;

4. IMEIOT TPU OOILIUX TOUKH.
Otsert: 3.

OrneHka: AMXOTOMUYECKas; MPaBUILHOE BHITIOJTHEHHE 3aJaHus olleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — () 6aIIoB.
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3aganue 49
Buvibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Haiinure xoopaunatel Bektopa BA, eciut A (X, y, Z), a B (X1, y1, Z1)
Bapuanmul omeemos:

5. V(x—x12 + (y — yn? + (z — z1)2

6. (0x; ay; 0z)

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

8. xx1tyy1+zza
Ortser: 3.
OneHka: TMXOTOMHYECKas; IPaBUJILHOE BBIIIOJIHEHHE 3aJJaHUs olleHuBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIOoB.

3aganue 50
Boibepume sepnvlii omeéem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00uMOUl Kiemouke).

Haiinmute ymMHOXKEHHE BeKTOpa A Ha 4ucIo, eciu A (X, Y, Z).
Bapuanmul omeemos:

1. V(E—xp2+ (y—yn?+ (z — z1)?

2. (ox; ay; 0z)

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

4. xx1tyy1+zza
Ortser: 2.
OneHka: JMXOTOMHYECKas; TPaBUIILHOE BBIIIOJHEHUE 3a/1aHus olleHnBaeTcs 1 6amiom, a
HenpasuibHOE — () OaJIIoB.

Kpurepun oneHnBaHus:

Onenka «Heym» | «YnoB» | «Xopomo» | «OTIMYHO»
B npornenTax 0-59% 60-75% 76-90% 91-100%
KonnyectBo 6anmion 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

[0 AucHUILUInHE «MaTeMaTuka
Tect Ne 2 niist mpoBeeHUsI SK3aMeHa
2 ceMecTp

Saganue 1
Buibepume sepnulii omeem u 066edume KpyscKom e2o Homep (KIUKHUme Kypcopom, NoCmagbme

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) MHOTOTpaHHHUK;

4) MeCTUYTOJILHHUK.
Otger: 3
OreHKa: TMXOTOMHYECKAs; IPABIIbHOE BBIMOIHECHHE 3a/IaHUs OlleHHBaeTcs 1 6aiom, a Herpa-
BUiIbHOE - () OaoB.

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

Kpecmuk 68 HeoOX00uMoll Kiemouke)

Touka nepeceueHus AMaroHaiei nmapaiesenuIe/a sBiseTcs 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.

3anaunme 3
Buibepume seprulii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, NoOCmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

K MMpaBUJIbHBIM MHOT'OT'PAHHUKAaM OTHOCSTCA:
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Bapuanmor omeemos:

1) npaBHIBHBIN TETPAdIP;

2) Ky0 ¥ AoAeKa’ap;

3) OKTa’aAp U UKOCAdP;

4) BCe OTBETHI BEPHBI.
Ortser: 4
OreHka: TUXOTOMUYECKas; TPaBUIIbHOE BBIIIOJHEHHE 3a1aHus OlleHUBaeTcst | GautoM, a Herpa-
BuIbHOE - 0 OaylIoB.

3aganue 4
Buvibepume sepuviii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, HoCmagvme

Kpecmuk 8 HeoOXo0uMou Kiemouke)

OTpeSOK, COGI[I/IHHIOIIII/Iﬁ ABC BEPIIMHBI IPHU3MbI, HC IPUHALJIC)KAIIUC OZIHOﬁ I'paHn Ha3bIBACTCA:

Bapuaﬂmbl omeenoes.
1) nuaroHasbio;

2) pebpom;

3) rpaHbo;

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

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

Kpecmuk 6 HeoOXo00uMou Kiemouke)

Ecnu 6okxoBEIe pe6pa MMPU3MbI HEPICHAUKYIIAPHBI OCHOBAHUIO, TO IIpU3Ma SABJIACTCA:

Bapuanmol omeemos:
1) HaKJIOHHOIA;

2) npaBHIBHOM;

3) npsimoi;

4) BBITYKJIO.
Otser: 3
OreHKa: TMXOTOMHYECKAsH; MPABHJIBHOE BBIMOIHEHHE 3aIaHUs OlleHHBaeTcs | 6asiom, a Herpa-
BUiIbHOE - () OaoB.

3ananue 6
Bovibepume sepuviii omeem u 006e0ume KpyjicKom e2o Homep (KIuKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMOoU Kiemouke)

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

3aganme /
Buibepume sepnuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeoOXo0uMou Kiemouke)

[MeprieHAMKYIISAP, ONYIIEHHBIN U3 BEPIIUHBI TUPAMU/IbI HA IIIOCKOCTh OCHOBAHHSI, HA3bIBACTCS:
Bapuanmul omeemos:
1) MenuaHoi;
2) OCbIO;
3) AuaroHaibio;
4) BBICOTOIA.
Otser: 4
OrreHKa: TUXOTOMUYECKas; TPABUIIbHOE BBITIOIHEHHE 3a/1aHusI OlleHUBaeTcst 1 GayuioM, a Herpa-
BWIbHOE - () O6asIoB.

3aganue 8
Buibepume sepuwiii omeem u 066edume Kpy#scKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOXo0uMoll Kiemouke)

TpeyronpHas nupaMua Ha3bIBAETCH:
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.

3aganne 9
Buibepume sephviii omeem u 066edume Kpy#CKom e20 Homep (KIUKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

BricoTa 60K0BO# rpaHy IPaBUIBHOMN MHPAMU/IBI, TPOBEACHHAS U3 €€ BEPIIUHBI, HA3bIBACTCS:
Bapuanmul omeemos:
1) meuaHoii;
2) anogemoii;
3) mepneHIUKYIIPOM;
4) OUCCEKTPUCOM.
OtgerT: 2
OreHKa: TUXOTOMHYECKAs; MPABIIILHOE BBITOJHEHHE 3aJJaHNs OlleHUBaeTcs 1 6ayuiom, a Herpa-
BUIbHOE - () 6aIoB.
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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) npsAMOYTOJbHUKHY;

2) KBaJIparthl,

3) Tpaneuuu;

4) poMOBI.
OrtBer: 2
OreHka: JMXOTOMUYECKas; IPaBHILHOE BBIIIOJHEHHUE 3a1aHHs OIICHUBaeTCs 1 0aiom, a Hempa-
BUJIBHOE - 0 OayIIoB.

3aganme 11

Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 6 HeoOX00uMoll Kiemouke)

CkoJIbKO TuaMeTpoB y chephi?
Bapuaﬂmbz omeemoes.

11,

2)3;

3)2;

4)0€CKOHEYHO MHOTO.
Otser: 4
OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BBITOJHEHHE 3aJJaHUs OlleHUBaeTcs 1 6ayuiom, a Herpa-
BIIbHOE - () O6asIoB.

3ananmne 12
Buvibepume eepnviii omeem u 066eoume KpysHckom e2o Homep (KIuKHume Kypcopom, Hocmagvme

Kpecmuk 68 HeoOX00uMoll Kiemouke)

Kakoit ¢purypoii siBiisieTcsi cedeHue mapa miocKoCTbio?
Bapuanmul omeemos:

1)oTpeskom;

2)OKpYKHOCTBIO;

3)kpyrons;

4)cdepoid.
Otser: 3
OmeHka: TUXOTOMHYECKAs; MPABIIILHOE BBIITOJHEHHE 3aJJaHNs OlleHUBaeTcst 1 6ayuiom, a Herpa-
BUiIbHOE - () OaoB.

3aganmne 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.

Ortsert: 1
OrneHka: AMXOTOMUYECKas; PAaBIIILHOE BBITIOJHEHUE 3aJaHUsI OIleHUBaeTcst 1 6amiom, a Hempa-
BwiIbHOE - 0 OayLIOB.

3aganue 14

Buvibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 6 HeoOX00uMoll Kiemouke)

KoHnyc MOXHO MOTy4YHTh, €CJIA BpalllaTh BOKPYT CTOPOHBI
Bapuanmur omeemos:

1)paBHOCTOPOHHU TPEYTOJIBHUK;

2)TynoyroJIbHbIN TPEYroJIbHUK;

3)OCTpOYTObHBIN TPEYTOJIbHHUK;

4)1psAMOYTOJIbHBINA TPEYT OJIbHHUK.
Ortger: 4
OneHka: TUXOTOMHMYECKas; IPaBHJILHOE BBIIIOJHEHHE 3aJjaHus olleHuBaeTcs 1 6amiom, a Herpa-
BUiIbHOE - () OaoB.

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

Kpecmuk 6 HeoOXo00uMoU Kiemouke)

OcHoBaHMsI LUIIMHIPA. ..
Bapuanmur omeemos:
1)okpyxHOCTH;
2)xpyru;
30mpsmele;
4)MHOTOyTOJIbHUKH.

OrtBer: 2
OrieHKa: TUXOTOMHYECKAs; MPABHIILHOE BBITOJHEHHE 3aJaHKs OlICHUBaeTcs 1 6ayiom, 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
Bapuanmor omeemos:

1)pebpo;

2)auamerp;

3)ob6pazyromias;

4)0Cb.
Ortser: 1
OrneHka: AMXOTOMUYECKas; IPaBUILHOE BHITIOJHEHNUE 3a/1aHUS OllcHUBaeTcs | Oamiom, a Henpa-
BuIbHOE - 0 OaylIoB.

Saganue 17
Buibepume sepnuiti omeem u 066edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOXo0umMoul Kiemouke)

OceBbIM CEUCHUEM LIWIHHPA SBJISCTCS KBAJIPAT, CCIIH
Bapuanmur omeemos:

1) oOpa3yromasi paBHa pagnycy;

2) 00pasyroras nepreHAuKyIsIpHA TUIOCKOCTH OCHOBAHUS;

3)oceBoe ceueHue Bceria KBajipar;

4)o0pa3yrolas paBHa IUAMETPY.
Otsert: 4
OrnenHka: IMXOTOMUYECKas; IPAaBUILHOE BBITIOJHEHUE 3aJaHMsI OIlcHUBaeTcs 1 6amuiom, a Hempa-
BHIbHOE - 0 O6aIoB.

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

Kpecmuk 6 HeoOXo00uMoU Kiemouke)

VY nmpsimoro KoHyca npsiMasi, COeAMHSIOIIAst BEPIINHY KOHYCa C IIEHTPOM OCHOBAHUA. ..

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

2)mapasuiesibHa MI0CKOCTH OCHOBAHWS;

3)nepecekaercs ¢ IIOCKOCTbIO OCHOBAHUS T0J] OCTPHIM YIJIOM;

4)He UMeeT ¢ TUNIOCKOCThI0 OCHOBAHUS TOYEK IEePECEeUCHUSI.
OtgerT: 1
OmeHka: TUXOTOMHYECKAs; MPABIIILHOE BBITTOJIHEHHE 3aJaHHs OlleHUBaeTcs | Oaymiom, a Herpa-
BUIbHOE - () 6aioB.

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

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[Tap nosry4aercs npu BpalCHUH ...

Bapuanmul omeemos:
1 )110s1yOKpY>KHOCTH BOKPYT AMAMETPa;

2)oayKpyra BOKpYT AHaMETPa;
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3)101yOKpY)KHOCTH BOKPYT paguyca;
4)nonykpyra BOKpYT paaunyca.

OrtBer: 2
OrneHka: AMXOTOMUYECKas; PaBUILHOE BHITIOJHEHHUE 3a/I1aHUs OllcHUBaeTcs | Oamiom, a Henpa-
BwibHOE - 0 OaJUIOB.

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

Kpecmuk 8 HeoOX00uMoll Kiemouyke)

[MpousBoanas Gyukiwu y = X" paBHa:
BapuaHmw omeemoe.
1)y’ =nx";
2)y' = (n+2)-x"2;
3)y’ = (n+2)-x"1
4)y' = n-x"1,

Ortser: 4
OneHka: IMXOTOMUYECKas; IPABHIILHOE BBITIOJHEHUE 3aIaHUs OIICHUBaeTcs | 6aymuiom, a Hempa-
BwiIbHOE - 0 OaJUIOB.

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

Kpecmuk 6 HeoOX00uMoll Kiemouyke)

[Tpou3sBoanas GyHKIMHK Y = 8" paBHa:
Bapuanmur omeemos:

1)y =a*tIna;
2)y' =alga;
)y =a*%Inag;
4)y' =a*Ina.

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

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

Kpecmuk 8 HeoOX00uMOU Kiemouke)

[MpousBoanas pyHkuMM 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.

Otser: 4

OreHKa: TUXOTOMHYECKAs; MPABIIILHOE BBIITOJHEHHE 3aJ]aHUs OLlEHUBaeTcs 1 6aiiom, a Herpa-
BHIbHOE - () 6aIoB.

3aganue 23

Buvibepume sepruiii omeem u 066eoume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMoll Kiemouyke)

[IpousBonnas ¢pyHkiuu y = Ctg X paBHa:
Bapuanmur omseemos:

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.

3aganue 24

Buibepume 6epruiil omeem u 066e0ume Kpy#ckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 68 HeoOXo00uMOoU Kiemouke)

[MpousBonnas pyHkuuu y = 10g a 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; PAaBUIILHOE BBITIOJTHEHHUE 3a/IaHUS OIICHUBaeTcs 1 Oamiom, a Hempa-
BibHOE - 0 OaJUIOB.

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

Kpecmuk 8 HeoOX00uMOU Kiemouke)

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

3ananmne 26
Buvibepume sepuviii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, HoCmagvme

Kpecmuk 8 HeoOXo0uMou Kiemouke)

ITpousBoanas GpyHkimu Y = In X paBHa:
Bapuaﬂmbz omeemoe.
1)y =1/x;
2)y' = 1/(x-In 10);
3)y’ = 1/(x-lg 100);
4)y' = 1/(x-lg e).

Otser: 1
OreHka: AMXOTOMUYECKas; IPAaBUILHOE BBHIIIOJHEHHUE 3a1aHUs OlICHUBaeTcs 1 Oaiom, a Hempa-
BwibHOE - 0 OaJUIOB.

3aganme 27

Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 68 HeoOXo00uMOoU Kiemouke)

[Ipon3BoHas cyMMBbI IBYX (QYHKIMHM U U V paBHA:
Bapuanmur omeemos:

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

Ortser: 1
OrieHKa: TUXOTOMHYECKas; MPaBHIILHOE BBITOJHEHHE 3aJaHus OlleHUuBaeTcs 1 6aymiom, a Herpa-
BwibHOE - 0 0aJUIOB.

3aganne 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;
4y =u-Vv.
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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)

[Tpou3BoHas npousBeaeHNUs ABYX (DYHKIMH U ¥ V paBHA:
Bapuanmer omeemos:

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

Ortser: 3
OreHka: JMXOTOMUYECKas; IPAaBUILHOE BBIIIOJHEHUE 3aaHMs OllcHUBaeTCs 1 O0auiom, a Hempa-

BwibHOE - 0 OaJUIOB.

3aganue 30
Boibepume sepnvlii omeem u 066edume KpysHckom e2o Homep (KIuKnume Kypcopom, NoOCmagbme

Kpecmuk 6 HeoOXo0uMoll Kiemouke)

[MpousBoanoii GpyHkiwu Y = f(X) Ha3pBaeTCs:

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 pUpAIeHUs PYHKIIUH K IPUPALLIEHUIO apTyMEHTa;

4)npenen OTHOIIEHUS pUpalleHns QyHKINUU K IPUPAIICHUIO apryMeHTa pu
CTPEMJICHUH MPUPALLEHUS apIyMEHTa K HYJIIO.

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

BwibHOE - 0 0aJUIOB.

3ananue 31
Buibepume seprbiii omseem u 066edume Kpy#CKom e20 Homep (KIUKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMolUl Kiemouke)

[IpousBoHas GyHKIIMH ONPEEIISET:

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

2)u3MeHeHHe apryMeHTa IPH 3a/laHHOM 3Ha4€HUU (YHKIINH;
3)uzmeHeHre GyHKLIUU NPH 3aJaHHOM 3HAUE€HUH apryMeHTa;
4)ckopocTh U3MEHEHHE (PYHKITUH ITPH U3MEHEHUN apTyMEHTa.
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Ortser: 4
OreHka: AMXOTOMUYECKas; IPaBUILHOE BBIIOJHEHHUE 3a/IaHUs OIICHUBaeTcs 1 0ayiom, a Henpa-
BwibHOE - 0 OaJUIOB.

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

Kpecmuk 8 HeoOX00uMoll Kiemouyke)

ITepBooOpasuoit pyukiwu Y = f(X) HaspiBacTCs:
Bapuanmul omeemos:
1)byHKIHS, TPOU3BOAHAS KOTOPO# paBHa 3agaHHOM QyHKIwH (GyHKiuu y = f(X));
2)ynkuus, paBaas cymme y = f(x) + C, rane C — mpou3BoJIbHas KOHCTAHTA;
3)dbynkuus, paBuas 2 f(x+C), rne C — mpou3BoiIbHast KOHCTAHTA;
4)bynkuus, paaas 2 ().

Ortser: 1
OrnenHka: IUXOTOMUYECKas; IPAaBUILHOE BBITIOJTHEHNUE 3a/IaHUS OIlcHUBaeTcs | 6amiom, a Henpa-
BwiIbHOE - 0 OaJUIOB.

3aganme 33

Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOXo0uMoll Kiemouke)

Kaxnas dpynkius y = f(X) umeer:
Bapuanmur omeemos:
1)onHy nepBooOpa3Hy0 (pyHKIIHIO;
2)poBHO 2 1epBOOOpa3HbIX (PYHKLINH;
3)Hu oHOM MepBOOOPa3HON PYHKIINH;
4)MHOK€ECTBO TIEPBOOOPA3HBIX (DYHKITHIA.

Ortser: 4
OreHka: IMXOTOMUYECKas; IPABIIILHOE BBITIOJHEHUE 3aJaHUsI OIleHUBaeTcs | 6aymuiom, a Hempa-
BwibHOE - 0 OayUIOB.

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

Kpecmuk 68 HeoOX00uMoll Kiemouyke)

IepBooOpasHoii GpyHKIHH Y = X" SIBISIETCS (QYHKITUS:
Bapuanmur omeéemos:
1)y =n-x"1;
2)y = x"n;
3)y = x"(n+1);
4)y = x" (n+1).

Ortser: 3
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OL[GHKai AUXOTOMUHYCCKAA; ITPABUJIIBHOC BBIIIOJIHCHUC 3aJaHUs OLICHUBACTCS 1 63.JIJ'IOM, a HCIIpa-

BwiIbHOE - 0 OayLIOB.

3aganue 35
Buvibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOXo0uMou Kiemouke)

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

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

Otser: 3
OrnenHka: IMXOTOMUYECKas; IPAaBUILHOE BBHITIOJHEHHUE 3a/IaHUs OlleHUBaeTcs 1 6ayuiom, a Herpa-
BwibHOE - 0 0aJUIOB.

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

Kpecmuk 6 HeoOX00uMoll Kiemouke)

[TepBoobOpaznoit pyHkumu y = 1/X sBnsercs GyHKIIUS:
Bapuanmur omeemos:

1)y =1/x%;
2)y = X-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.

3ananmne 37
Buibepume sephviii omseem u 066edume Kpy#CKom e20 Homep (KIUKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMOU Kiemouke)

[TepBooOpa3Hoii GpyHKIUH Y = €* siBrsieTcst HYHKIHS:
Bapuanmul omeemoas:

1)y = e*In x;
2)y = e¥/lg x;
3y =¢%

4)y = e¥/In x.

Ortser: 3
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OI_[eHKa: JUXOTOMUYCCKAA, HpaBI/IJIBHOC BBIITOJIHCHUC 3aJaHUA OLICHHUBACTCA 1 6aJIJIOM, a Hera'
BuiibHOE - 0 OaIoB.

3aganue 38
Buvibepume sepuwiii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOXo0uMou Kiemouke)

CoBMeCTHBIMHU Ha3bIBAIOTCS CITy4allHbIE COOBITHS:
Bapuanmer omeemos:
1)xoTOpBIE, B €AMHUYHOM UCIBITAHUN HE MOTYT IIPOU30UTH OJTHOBPEMEHHO;

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: JMXOTOMUYECKas; IPAaBUILHOE BBIIIOJHEHHUE 3a/1aHUs OlICHUBaeTcs 1 0aiom, a Herpa-
BwiIbHOE - 0 OayUIOB.

3aganme 39

Buibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 6 HeoOX00uMoll Kiemoyke)

HecoBmecTHBIMU Ha3bIBAIOTCS CIIy4yaiiHble COOBITHSA:
Bapuanmuvr omeemos:
1)koTOpbIE B €AMHUYHOM UCIIBITAHUM HE MOTYT ITPOU30HTH OJTHOBPEMEHHO;

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

Otser: 1
OrneHka: IMXOTOMUYECKas; IPAaBUIILHOE BHITIOJTHEHHUE 3a/IaHUS OIIcHUBaeTcs 1 6ayuioM, a Helpa-
BwibHOE - 0 0aJUIOB.

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

Kpecmuk 8 HeoOX00uMOU Kiemouke)

CyMMa BepOsSITHOCTEH MOJIHOM IpyMIibl COOBITUH paBHa:
Bapuanmur omeemos:
1)unciry Bcex COOBITHIA ATOM TPYIIIIHI;

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

Ortger: 3
OI_[eHKa: JUXOTOMUYCCKAA, HpaBI/IJIBHOC BBIITOJIHCHUC 3aJaHUA OLICHHUBACTCA 1 6aJIJIOM, a Hera-
BwibHOE - 0 OaJUIOB.
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Saganue 41
Buibepume sepuviii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UuMoll Kiemouyke)

J1y1s Kakoro coOBITHS BEpOSTHOCTh paBHa 1:
Bapuanmoer omeemos:
l)1ocToBepHOro;
2)HEBO3MOKHOT0;
3)HECOBMECTHOT'O C JJOCTOBEPHBIM;
4)ciy4aifHOrO.

Otser: 1
Onenka: AMXOTOMUYECKas; IPAaBUILHOE BHITIOJHEHNUE 3a/I1aHUs OllcHUBaeTcs | 6amiom, a Herpa-
BwibHOE - 0 OaJUIOB.

3aganme 42

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

J11st Kakoro coOBITHSI BEpOSITHOCTD paBHa O:
Bapuanmul omeemos:
1) TOCTOBEPHOTO;
2) IPOTHBOIIOJIOKHOTO K HEBO3MOKHOMY;
3)HEBO3MOXKHOTO;
4)cnyqaitHoro.

Ortser: 3
OrneHka: IMXOTOMUYECKas; IPaBUIILHOE BHITIOJTHEHHUE 3a/IaHUS OIICHUBaeTcs | Oamiom, a Hempa-
BwibHOE - 0 OayUIOB.

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

Kpecmuk 68 HeoOX00uMoU Kiemouke)

J1J1s KakoTo COOBITHS BEPOSITHOCTH MOXKET ObITh paBHa 0,3:
Bapuanmer omeemos:
1)mocToBepHOTO;
2)HEBO3MOXKHOT'O;
3)IpOTUBOMNOIOKHOTO K HEBO3MOKHOMY;;
4)cry4aiftHoOTO.

Ortser: 4
Ornenka: AUXOTOMUYeCKas; MPaBUILHOE BHITIOTHEHHUE 3a/1aHUs OlleHHBaeTcs | 6aniom, a Herpa-
BibHOE - 0 OaJUIOB.

3aganue 44
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Buibepume eepHulii omeem u 0066eoume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbnie
Kpecmuk 8 HeoOX00UuMOoll Kiemouyke)

OTHOCHUTENbHASA YacTOTa CquafIHOFO COOBITHS MOJKET IMPUHHUMATb 3HAYCHUA:
BapuaHmbl omeemaos.

I)or -1 no +1;

2)ot -2 10 +2;
3) ot 0 1o 3;
4) or0 no 1.

Ortser: 4
OrneHka: AMXOTOMUYECKas; PaBUILHOE BHITIOJHEHHUE 3a/I1aHUs OllcHUBaeTcs | Oamiom, a Henpa-
BwibHOE - 0 OaJUIOB.

3aganme 45

Buvibepume sepruiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 6 HeoOX00uMoll Kiemouke)

Pemrure ypaBHeHue: Sin X -_1 =0
2

Bapuanmuor omeemos:
)" 5y 4 wm,m e Z:
1) 6
2) wm,me 7,
0" x +1tm,me Z,
3) 3

1" T +mtm,me 7.
5 6

Ortser: 4
Ornenka: AMXOTOMUYECKasi; MPaBUILHOE BHITIOTHEHHUE 3a/1aHUs OlleHHBaeTcs 1 6aniom, a Hempa-
BwibHOE - 0 OayUIOB.

3ananne 46
Buibepume sepuviii omeem u 006edume KpyjicKom e2o Homep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 68 HeoOX00uMol Kiemouyke)

Pemmre ypaBHenue: cos 2x=1

Bapuanmvi omeemoas:
1) 2mtm,meZ;

I +2mtm,meZ,;
2)4
3)Tcm,m e’Z,

4) i% +2tm,me Z.
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OrtBer: 2
OrneHka: AMXOTOMUYECKas; MPaBUILHOE BHITIOJHEHNUE 3a/1aHUS OllcHUBaeTcs | 6amiom, a Henpa-
BwiIbHOE - 0 OayLIOB.

3aganme 47
Buvibepume sepnuiii omeem u 068edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 6 HeoOX00UMOUl KlemouKe)

s .
VKakuTe ypaBHEHHE, KOTOPOMY COOTBETCTBYET pellleHue: X =— +2nm,me Z:
2

Bapuanmbz omeenoe.
Digx = 1;
2)cos X = 0;
3)sin x =-1;

J3

3

4)ctg x =

Ortser: 3
OrneHka: IMXOTOMUYECKas; IPAaBUILHOE BBITIOJHEHHUE 3a/I1aHUS OIIcHUBaeTcs | 6amiom, a Henpa-
BwiIbHOE - 0 OayUIOB.

3aganue 48
Buibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, HoCmagvme

Kpecmuk 68 HeoOX00UuMOU Kiemouke)

V3,

Ha kakoMm 13 puCyHKOB MOKa3aHO PEIICHUE HEPABEHCTBA: COS X < — *

2

BapuaHmbz omeemoe.

1) 2) 3) 4)

e

A 4 \ \

L k i

Y

- Wan
NN VAN

Ortser: 4
Ornenka: AMXOTOMUYECKas; MPaBUILHOE BHITIOMHEHHUE 3a/IaHUs OlleHHBaeTcs | Oamiom, a Hempa-
BwibHOE - 0 OaJUIOB.

3aganne 49
Buibepume sepuviii omeem u 066eoume Kpy#CKom e2o Homep (KIuKHume Kypcopom, HOCmagbme

Kpecmuk 8 HeoOX00umMoll Kiemouyke)
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Ornoutenue cunyca yrina QU x kocunycy yrima O ectp

Bapuanmol omeemos:
1) tanrenc yria O

2) kotanrenc yria O
3) OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO

4) 1.

Otsert: 1

OHGHKaZ JUXOTOMHYECKAs, IIPAaBUIIBHOC BBINIOJIHEHUEC 3aJaHNsA OLICHUBACTCSA 1 6aJ'IJ'IOM, a HCIIpa-

BwibHOE - 0 OaJUIOB.

3aganme 50

Buibepume sepnuviii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMoll Kiemouke)

VY CcTaHOBUTH COOTBETCTBUE (POPMYJIBI CIOKEHUS TPUTOHOMETPUUECKUX GYHKIMIHA cos(a — 3)

Bapuaﬂmbl omeemoe.

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

OIIGHKaI JAUXOTOMHYECKAA, IMPABUIIBHOC BBIIIOJITHCHUEC 3a1aHN OLICHUBACTCS 1 6aJ'IJ'IOM, a HCIIpa-

BwibHOE - 0 OayUIOB.

Kpurepuu onieHuBaHMs:

Onenka «Heym» | «YnoB» | «Xopomo» | «OTIMYHO»
B npornenTax 0-59% 60-75% 76-90% 91-100%
KonnyectBo 6amioB 0-29 30-35 36-45 46-50
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DOH/1 OLIEHOYHBIX CPEICTB JIs MPOMEKYTOUHON aTTeCTAIMUIIO HTOTraM
OCBOECHHUS THCHHUIINHEI

o qucuuruiae «MaTtemaTuka
[TpakTrueckue 3aganus K AuddepeHunpoBaHHoMy 3a4€Ty 1 cemectp

(20,88 : 18 + 45 : 0,36) : (19,59 + 11,95);

1. Beruuciaurs:

OrtBert: 4
fie Gy g B
2. Bromuucnurs: 386 32 10 18
Orser: 4,75

(31+0,24)2,15+(5,1625ﬁzij2;
3. Bemumcmurs: © 29 16 /5
OtBeT: 8,5

1 0,364: 4+ :0,125+21.0,8.
25 16 2

4. BbIUNCIUTH:

OtBerT: 5,8
3125 + 1 9/64; 2) ¥32 -0,5%-216:
5. Beruucnuts: 1) 8
3) -% /81 + ¥/625; 4) ¥-1000 -i V256;

Otsert: 1) -4,75; 2) 5; 3) 4; 4) -11
1) ¥2 - 3/500; 2) 0,2 30,04; 3) V324-V4; 4) Y2 Y16.
6. Beruucaurs: ) V2 > )

Otsert: 1) 10; 2) 0,2; 3) 6; 4) 2.
logg 12 - logg 15 + logg 20

7. BpauCIATE:

Ortger: 4/3 _ . )
8. BbIUMCIUTE: logﬂ 15 + logQ 18 - 10g9 10
Otser: 3/2
2 logl 6 —% log‘l 400 +3logl Va5,
9. BbuHCIUTE: 3 3 3
Otser: -4

log, (x — 5) + log, (x + 2) = 3;

10. Pewmts ypaBHEHUE:
OrtBert: 6

log; (x — 2) + logg (x + 6) = 2

11. Pewmmmts ypaBHEHUE:
Ortser: 3

12. Pemnth ypaBHeHHe) lgx-1)-lg@x-11)=1g 2

Ortser: 7

1 lg(x2+x-5)=]g (5x)+1g~1—
2 S5x
13. Pewuts ypaBHEeHHE
Ortser: 2
log, (3x-1)= l()g'l (6x+8)

14. Pewmwtb ypaBHeHue 2 2

OTBeT: KOpHEN HET
1 + 2
o-lgx 1+1lgx

<1

15. Peumth HEPaBEHCTBO
Otsert: (100; 1000)
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16.

17.

18.

19.

20.

21.

22

23.

logl , x — 5 log, , x < —6;
PeluTs HEpaBEHCTBO ’
Ortger: (0,008; 0,04)
log, (x* + 2x) < 3
PelmuTh HEPaBHECTBO
log ,_; (V6 -2x) <0,
5x-6

PemuThs HEpaBeHCTBO
Ortser: (-4;-2);(0; 2)
logg (x* —4x+3) < 1

Pemnts HpaBeHCTBO:
Ortser: (-1; 1); (3; 5)

PelLNTh HEPABEHCTBO: | lg Bx—4)<lg (2x + 1)

Ortgert: (4/3; 5)

Tpeyronsankn ABC nu ADC nexxar B pa3HBIX INIOCKOCTSIX M UMEIOT 001ryto ctopony AC.

Touka E nexut Ha cropone AB, a F nexut Ha ctopone BC, npuuém EF napannensna

wiockoctu ADC. P — cepeauna AD, K — cepequna DC.

3) Hoxaxwure, uto EF || PK.

4) KakoBo B3auMHoOe pacnoioxenue npsmbix PK u AB? Uemy paBeH yron Mexzy 3TH-
mu nipsimbiMu, eciii yroil ABC pasen 40° u yron BCA pasen 80°?

OTtBeT:
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°.

. Tpaneuus ABCD (AD u BC — ocHoBanus) u TpeyronsHuk AED umeroT o011yto CTOpoHy
AD u nexar B pa3HbIX III0CKOCTX. Touka M sexxut Ha ctopone AE, a P srexwut Ha cTo-
pone DE, npuyém MP napaenpHa IUIOCKOCTH Tpanenuu.
3) Hoxaxwure, uto MP || BC.
4) KaxoBo B3anMHOe pacronoxeHue npsMeix MP u AB? UeMy paBeH yron Mexay 3Tu-
MU npsimbiMu, eciii yroi ABC pasen 110°? TTosicaure.
Ortser: _
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°.
Ocnoanue AD tpanenuu ABCD (AD u BC — ocHOBaHuS) JI€XKUT B INIOCKOCTH o. Yepes

touku B u C npoBenieHbl napasienbHble IPsiIMbIE, IEPECEKAONINE TUIOCKOCTh 0 B TOUKaX
E u F coorBeTcTBEHHO.

1) Joxaxwute, uro BCFE - mapasienorpamm.

2) KakoBo B3aumHoe pacrnosoxenne npsameix EF u AB? Uemy paBeH yroi Mexay STUMH
npsMbiMu, ecii yros ABC pasen 150°7 Tosicaure.

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 rerpasape DABC yranst DBA u DBC npsimsie, DB = 6, AB =BC =8, AC = 12. Ilo-

25.

CTpOITE CeYeHHE TeTPpad ipa IMIIOCKOCThIO, MPOXOodieit uepe3 cepeauny DB u napai-
nenbHOM miockoctu ADC. Haliaure miomanb cedeHus..

Otser: 12

Bce rpanu nmapamienenunena ABCDA1B1C1D1 kBanpatsr co ctoponoii 4. Uepes cepenn-
Hy pedpa AD napamienpHo mtockoctd DA1B1 npoBenena miockocts. [TocTpoiite ceve-
HHE U HAUJUTE €ro 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 — cepeauna AC, DB =6, MD = 10, yron DBM npsimoii.

[TocTpoiiTe ceueHue TeTpasapa MIOCKOCTHIO, MPOXOAIIEH yepes cepeauny peopa DC
napajiensHo miockocty DMB, n HaiiguTe miomanb ce4eHus.

OTBeT:
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; — napamnenenwuren, Bce rpaHd KOTOPOTO MPSIMOYTOIBHHUKH, AD = 4,

DC = 8, CC1 = 6. IlocTpoiite ceueHue napauiesenunes1a, niIocKoCTbio, IPOXOasIIel ye-
pe3 cepenuny pedpa DC napamiensHo miockoctu AB1C1 u HaliiuTe IepuMeTp CeUCHHS.
Ortsert: 18

28. Touka M paBHOyJalleHa OT BCEX BEPIINMH paBHOOEAPECHHOTO MPSMOYTOJIBLHOTO TPEYTroib-

Huka ACB (yros C npsamoit), AC = BC = 4 cm. PaccTosnue ot Toukn M 10 TUIOCKOCTH
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29.

30.

31.

32.

TpeyroibHIKa paBHO 2v3cM. Jlokaxkute, 9to miockocts AMB mepreH Ky spHa mioc-
koctu ABC. Kakoit yron mexay MC u mnockoctsto ABC?
Otser:

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 - kBagpar co cTopoHO#i, paBHOH 4 cM. TpeyroJibHUK AMB nmeeT 00111yt0 CTOpOHY
AB ¢ kBagpatom, AM = BM = 2v/6cm. [110CKOCTb TPEYroNbHUKA U KBAAPaTa B3AHMHO
neprneHaukynapHsl. Jlokaxkute, uto BC nepnenauxynspuo AM. Haliaure paccrosiHue oT

ToYkd A no rwiockoctu DMC.

OTBeT:
Peuenue:

[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 paBHOYyzAaJeHa OT BCEX CTOPOH MpaBuiibHOro TpeyroiabHuka ABC, cropoHna ko-
Toporo paBHa 4 cM. Paccrosiaue ot Touku M 1o miockoctu ABC paBHo 2 cM. Jlokaxwure,
yto miockoctb AMO nepnenaukynspHa miockoctd BMC (O — ocHOBaHUEe nepreHaNKY-
nsipa, omymieHHoro, u3 Touku M Ha minockocts ABC). Touka E npunaanexur AC, npu-
yéMm AE : EC = 2 : 1. Haiiaure paccrosiaue ot Touku E 1o nminockoctu BMC.

Ortser:
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 cM. TpeyronbHuk
AMC umeer o6uryro cropony AC ¢ tpeyronsankoM ACB, AM = CM = /6 cm. Tlnocko-
CTH TPEYTrOJIbHUKOB B3aMHO MepHeHIuKyIsIpHbl. Jlokaxkute, yto MC neprneHuKyaspHo
BC. Haiigute yron mexay MB u nnockocteio 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 paBHOyIa/I€Ha OT BCEX CTOPOH IPaBUIBLHOrO TpeyroiapbHuka ABC, cropoHna ko-
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Toporo paBHa 4 cMm. PacctostHue ot Touku M 1o mmockoctu ABC paBHo 2 cm. JlokaxwuTe,
yt0 11ockocTb AMO nepnenaukyinspHa miockoctd BMC (O — ocHOoBaHME NEpIEHINKY-
JisIpa, ONyIieHHoro, u3 Touku M Ha mtockocts (ABC). Haiinure yron mexxny MC u
miockocteio 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 nexut Ha oTpe3ke AB, npuuém AB : BC =4 : 3. Otpesok CD, paBHbiii 12 cm.

napajuiesieH TUIOCKOCTH 0, Tpoxo el yepe3 Touky B. Jlokaxute, uro npsimas AD ne-
peceKaeT MIOCKOCTh 0. B HEeKOTopo# Touke E, u Haiinute otpe3ok BE.

Otser: 48

KpI/ITepI/II/I OLICHKH Ha 5K3aMCHC

DK3aMeH IPOBOJAUTCS B MUCHMEHHOW (opme 1o OmieramMmiv B GopMe TECTUPOBAHHUSL.
Kpurepuu olieHKH py MPOBEACHUH 3K3aMEHa 110 Ouieram

«OTJIIMYHO»

«XOpouo»

«YHAOBJICTBOPUTCIIBHO»

«HEYHOOBJICTBOPU-
TCIIBHO»

CTYJICHT TpaKTHYe-
CKOE 3aJlaHue BHI-
nonHseT 0e3 omm-
00K, YBEpPEHHO OT-
BEYaeT Ha JOIMOJIHU-
TCJIBHBIC BOIIPOCHI.

CTYIEHT TMPaKTUYECKOe
3aJaHHe BEITIOJIHIET 0€3
oIINOOK, Ha MIOMOJIHH-
TeJIbHBIE BOMPOCHI OT-
BEYaeT HEYBEPEHHO,
JIOITYCKAeT HEe TOYHOCTH

B OIIPCACIICHUAX.

CTYIEHT IpaKTUYECKOE
3aJlJaHM€ BBIMOJIHWI Ya-
CTHUYHO, C JOINYIIEHUEM
OIIMOOK B pacuérax.

CTYACHT IIpaKTHU4e-
CKO€ 3aJaHuC HC
BBIIIOJITHUII.

Kputepun oreHku npu NpoBeleHUH 3K3aMeHa B (popMe TecTHpOBaHUS

COTIUYHOY «XOPOIIIOY «YIIOBJICTBOPUTEIBLHOY» | «HEYJOBJICTBOPUTEIBHOY
CTYACHT BBIIIOJIHUJI CTYACHT BBIIIOJHUI | CTYACHT BBITIOJHHAIT | CTYACHT BBIITOJIHUII MC-
91-100% wu mabpan | 76-90% wu wabpan | 60-75% wu Hadpan 13- | mHee 0-59 % u wabpan O -
29-33 GayuoB. 19-28 Gamos. 18 Gamos. 12 Gamos.
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DoH/1 O1IEHOYHBIX CPEICTB IJIs1 IPOMEKYTOYHOM
aTTeCTAMMUII0O UTOIaM OCBOECHHUS
JTUCIHHUILIMHBI

10 AMCLHHUITIINHE «MaremaTnka»

Bomnpochl Kk 3k3aMeny 2 cemecTp

1. Panumannas mepa yria. OnpezeneHue cCUHyca, KOCHHYca U TaHIeHca yria.

OtBet: PagnanHoil Mepoil yria Ha3bIBae€TCsl OTHOLIEHUE JUIMHBI IyTH, 11 KOTOPO
JAHHBIN YrOJl SIBJISIETCS LIEHTPAJIbHBIM, K paJNyCy OKPYKHOCTHU. YT0JI paBeH 1 paguany
(ob6o3Hauaetcs 1 pan), ecnu 1yra, Ha KOTOPYIO OH OMMPAETCs, paBHA PaInyCy OKPY>KHOCTH. Tak,
TIOJIHBIN 000pOT, paBHEI 360° B rpayCHOM U3MEPEHUH, COOTBETCTBYET 2 T B paJHaHHOM
n3mepenuu. OTKyzaa Mbl IIOJy4aeM 3Ha4€HHEe 0JJHOTo paauana: pa g 1.=360 o 2 n =57 o, 2958 =
o570 17"45".

CuHycoM yriia o Ha3bIBaeTCsl OpIMHATA TOYKH, MOTYYEHHONH TOBOPOTOM ToUKH (1; 0)
BOKPYT Hauaja KOOpJAWHAT Ha yroy & (0003HayaeTcs sin a).

Kocunycom yria Ha3eiBaeTcst abciiucca TOUKH, MOJIy4eHHON moBopoToM Touku (1; 0)
BOKPYT Hauaja KOOpJUHAT Ha yroJ & (0003HAYAETCS COS O.).

Tanrencom yria Ha3bpIBaeTCs OTHOUIEHHE CUHYCA yrila @ K ero KocuHyca (o0o3Havaercs
tg a).

2. 3aBHUCHUMOCTb MEXIY CHHYCOM, KOCHHYCOM U TaHT€HCOM OJHOTO U TOTO e

yriia. TpUroHoMeTpu4ecKue TOKIECTBA.
sin

_ smna . cosa .
tga =g TAecosa # 0. crg g = == ne sina # 0.
OtBer: , sina

i 2 Aol —
sin“a + cos®a = 1. _ocqopmoe TPUrOHOMETPUYECKOE TOXKIECTBO.
3. ®opMyIIbl CIIOKEHHUS.

OtBeT:

cos{a + B) = cos acos B — sina sinfs.

cos(a@ — ) =cosacosf + sina sin .

Cos (g— a:) = sind, sin(g—a) = Cosd,
cos(g—ﬁ)z sin f3.

sin(a + ) = sina cos f + cos a sin §.
sin(e — f) = sina cos § — cos asin §.

tga+itgf
tgla+pB)= T-toata B
—tgatgf
4. CuHyc, KOCUHYC ¥ TaHI'€HC JJBOIHOIO yria.

OTtBeT:

sin2a = 2 sina cos a.
z z

cos 2a = cos“a — sin“ a.
ta 2o — 2tga
g a_l—tgza' [

5. ®opmyIbl IPpUBEIACHMUSL.
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OtBeT:

sin G— 0:) = cos &,

sin(m — a) = sina,

) (3?’[ )
sin| —-—a | = —cosa,

sin 64— o:) = COS &,

cos (K ) =sina,

cos(m — a) = —cos a,

cos ( ) = —sina,

Cos (g +a)=—sina,

sin(m + @) = —sina, cos(m + a) = —cos a,

. (3m 31 _

sin 74—& = — CO0S d. COos ?+a = sinda.
i

tg(—+cr:)=—ctgo:, tg(g—a:)zctga,
:rr

ctg( +Cr:) —tga, ctg(%—a:):tga_

CymMa U pa3HOCTb CUHYCOB.

Otser:

a + a—
sina + sin § = 2sin 2'8(:05 2'8,
: : a—f a+p
sina —sinf§ = 2sin 5 cos 5
CyMMma 1 pa3HOCTb KOCHHYCOB.
Otser:

o+ f a—p
cosa +cosff = 2 cos > cos 5

. atp  a—p
cosa —cos f = —2sin > sin >

YpaBHeHue COS X = a.

Otser: U3 onpenenenus kocunyca cienyer, uro —1<cos a<1. [loatomy ecau |a|>1, To
ypaBHEHHE COS X=a HEe UMEET KOpHEil.

ADPEKEKOCHHY C 0 M yuicia a€[—1;1] nassiBaetcs Takoe uncio a€[0; ],
KOCHHYC KOTOPOTO paBeH a:

Arccos a=a, eciu cos a=a u 0<a <.

B ¢ e kopHu ypaBHeHus cos x=a, rae |a|<l, MOXHO HaXOIUTh 10 (popmyie
x=%arccos a+2nn, n€Z.

Il 1 s moboro a€[—1;1] cipaBenuBa Gpopmyiia

Arccos (—a)=m—arccos a.

KopHu ypaeHeHuAa cosx=anpua =0, a=1, a=
— 1 MOMHO HaxoauTb No Boaee NpocTbiM hopmynam:

B[4
cosx =0, x=§+:rm, ned,
cosx =1, x = 2mn, nezs,

cosx = —1, X =+ 2nn, nez.

VYpaBHenue Sin X = a.
Ortser:
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2. YpaBHeHMeESInX = a

CHHyca chemyer, uto —1<=
la| > 1, 10 ypaBHeHHe

M3 onpegeneHua
sinae < 1. Moatomy ecnu
sin x = a He UMeeT KopHEH.

ApkcuHycom umcna a € [—1;1] HasbizaeTca Takoe
wcnoa € |5 2

. 22 . T
arcsina = @, eciusing —au—-<a <.

Bce KopHM ypaBHeHWA sinx = a, rae |al = 1, moxHo

HaxoAMTb No dopmyne
x = (—1)"arcsina + mn,n € Z.

Ona motoro a € [—1;1] cnpaseanvsa bopmyna

arcsin(—a) = —arcsina.

], CMHYC KOTOPOTO PaBeH a:

El

10. YpaBuenwue tg X = a, ctg X = a.
Otser:

3. YpaBHeHHetgx = a

Mz onpefeneHWA TaHTeHCa CNeAYeT, UTo tg X MOMET
npuHuMaTb nboe fAedcTBuTenbHOE 3HadYeHue. MNostomy
ypaBHeHHe tg X = a UMeeT KOpPHeN.

ApKTaHreHcom uncna a € R Ha3biBaeTcA Takoe YMCIo

nw
a € (——; —),TaHreHc KOTOPOTO paBeH a:
27 2

m
arctga = @, eHtga =an —; < a <

N

Bce HKOpHWM YpaBHeHWA tgX = a, rAea € R, MOMHO
HaxoauTb no dopmyne
x =arctga+mnn,n € Z.
Nna nwoboro a € R cnpaseanuea dopmyna
arctg(—a) = —arctga.

11. ®ynkuus y=cos(x), ee CBOICTBa U rpaduK.
Ortser:

Mepeyncanm OCHOBHbIE CBOWCTBA QYHKUMM Y = COS X .
1) O6nactb onpegeneHWA — MHOMecTBo R BCex
LeACTBUTENbHBLIX YMCes.
2) MHOKeCTBO 3HayYeHuit - oTpesok[—1;1].
3) DyHKUMA V = COS X NePUOMYECKanA C NepUogom 21T
4) DyHKUMA ¥ = COS X YeTHaA.
5) ®yHKUMA } = COS X NPUHUMAET:
- 3HadeHwe, pasHoe 0, npn x = ;—T +mn,neEz;

- Hau6onbluee 3HaueHWe, pagHoe 1, Npu x = 2n,n € Z;

- HaumeHbuwee 3HauYeHue, paeHoe -1, npu
x=m+2nrn,neZ;
mm
- [NonoxMTENbHBLIE 3HAYEHWA HA MHTEpBAe (75; 5) W Ha

WHTepBanax, Nnoydyaembix CABMIaMK 3TOMO MHTEpBana Ha
2Zmm,n=+1,+2,..;

Tak Kak Yy =cosx - nepuogudeckas OYHKUMA C
nepuogom 21 M rpadur nocTpoeH Ha otpeske [—m; )
[JIMHOW, PaBHOW nepwoay, PacnpocTpaHum ero no Bcen
YWCNOBOW MPAMOM ¢ NOMOLLBIO CABWIOB Ha 27T , 4T U T.4.
BNpaeo, -27,—- 4T W T.[. BNAEBO, TO ecTb Boobule Ha 27n,
ned.

1 y=coax
-2 _3n = /Sn 0 5\(/@ 2n 51(\_ x
2 2 2 2 2

KopHu ypaBHenua sinx =anpu a=0, a=1, a=
— 1 moxHo HaxoauTb no Gonee npocTeiMm Gopmynam:

sinx =0, X =T7n, nedz,
. T
sinx =1, x=§+2?m, nedz,
. T
sinx = —1, x=—§+2?m, n ez

- OTpULIATENIbHbIE 3HAYEHWA HA UHTEpBane G' 323) W Ha
WHTEpBanax, Noaydyaemblx CABMramMM 3TOTO MHTEpPBana Ha
2mn,n =+1,42, ...

6) OyHKUMA ¥ = cOS X:

- BospacTaeT Ha oTpeske [1T; 27T| M OTpesKax, NoaydaembIxX

CABMramu 3Toro oTpeskaHa 2mn,n = +1,4+2, .. ;

- VY6bieaeT Ha otpeske [0; 1| W oTpeskax, nosyyaembix

CABUramMu 3TOro oTpeska Ha 2mn, n = +1,+2, ...
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12. ®ynkus y=sin(X), ee cBoiicTBa 1 rpaQuk.

OtBeT:

OCHOBHbIe CBOICTBA PyHKUMKM Y = sinx.

1) O6nactb onpeaeneHMA — MHOMecTBO R Bcex
LEeACTBUTENbHBIX UMCEN.

2) MHOKECTBO 3HaueHwni - oTpesok|[—1;1].

3) ®yHKUMA ¥ = SinX nepuMoanyecKan ¢ Nepuoaom 21T.

4) PyHKUMA ¥ = SinX HeueTHas.

5) ®yHKUMA ¥ = sin X NpUHUMaeT:
- 3HauyeHwue, paBHoe 0,Npu x = T, n € £;

- Hawubonbuwee 3HaueHue, paBHOe 1, npu
s
x=7 +2mn,n € Z;
- HaumeHbluee 3HaueHue, paBHoe -1, npu

o
X = _E+ 2mn,n € Z;
- TMonomuTenbHbIe 3HaueHwA Ha uHTepsane (0; ) v Ha

MHTEpBaNax, NoNy4aemMbiX CABMIAMM 3TOTO MHTEPBA/a Ha
2mn,n = +1,%2, .;

- OTpuuaTenbHble 3Ha4YeHWA Ha uHTepsane (1T; 27) U Ha
WHTEpBanax, noayyaemblX CABWramu 3TOrO WMHTepBasa Ha
2mn,n =+1,+£2,....

6) PyHKUMA ¥ = sinx:

- BospactaeT Ha OTpeske [—;—I; ﬂ W OTpeskKax,
noaydaemblX CABWUramM 3TOro OTpe3Ka Ha 27n ,
n=+1,%2 ..;

m o 3m

- Y6bIBaeT Ha oTpeske [E; ?] W OTpe3Kax, Mo/ydaemblx

CABUTaMM 3TOTO OTpe3KaHa 2mn, n= +1,+2, ...

Mpadumk dyHKUMM Yy = sinx u300paeH Ha PMCYHKe.
Kpueaa, aenawwanaca rpadukom dyHKUMKM Y =sinx ,

Ha3blBaeTCA CHHYCOH,ELOI‘:‘I.

y .
y=sinx
1
_= dn
__211/\11 2 3 2 2::/ N
. 3n 0 x
g -1 2

Tak Kak rpadgmK GyHKLUMK ¥ = Sin X NONy4aeTcA CABUIOM
rpadmka dYHKUMM Y =cOSX , TO CBOWCTBA GYHKLMM
Y = Sin X MOHO NOJYYMTb U3 CBOMCTB DYHKUMU Y = COS X.

13. Oynkus y=tg(x), ee CBOWCTBA U TpaduK.

Otser:
OcHoBHble cBOWCTBa GyHKUMM Y = 18X

1) O6nacTe ONpefgneHWA —  MHOMECTBO

“ T
AEeNUCTBUTENBHBIXYMCEN X F ;;+ mn,me Z.

2) MHOMeCTBO 3HAYeHW - mMHomecTBo R
LefCTBUTENbHBIX YUMCEN.

3) @yHKUMA Y = 12 X NepUOLMHECKaA C NePUOSOM TT.

4) ®yHrumMAa Y = tg X HeveTHas.
5) @yHKumMa ¥ = tg X npuHumaeT:
- 3HaueHue, paBHoe O, Npu X = TN, N E Z;

BCEX

BCEX

- [lonowuTensHble 3Ha4YeHuA Ha MHTEpBanax

(Tm; §+1m)n e Z;

- OTpuvuaTtenbHble JHa4eHuA Ha MHTEpBanax

(f§+7m;?m),n €Z;

6) ®yHKuma Yy =1gx BO3pacTaeTr Ha WHTepBanax

(7§+1m; g+nn),ne Z.
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Moctpoum rpadmk GyHKuMM V = tg x Ha Bcel obnactn
onpefieneHuA. @OyHruMA Y =tgX  nNepMogMueckas ¢
nepywonom 7. CnemosaTenbHo, rpaduK 3Tol  dyHKUMM

T m
nonyd4aetcA W3 ee rpadMka Ha WHTEpBane (_E;E)
CABUramMM BA0/Mb ock abcumcc Ha T, n € Z.

¥

L]
[
(1]

14. TTpounsBonHas GyHKIHH, €€ PU3HUECKUI CMBICIL.
Ortser:

Teopema (@U3NUECKMIN CMBICN MPOU3BOAHOM)

Ecnns = 8(t) — 3aKOH I'IpﬂMOJ'II/IHePIHOI’O ABWMIKEeHKMA Tena, TO NPOMU3BOAHAA BbipaiaeT

MMHOBEHHYH CKOPOCTb B MOMEHT BpeMeHW t:

v(t) = &'(t).

15. IIpaBuna muddepenuuponanus. [IponsBoaHas CyMMBbI, pa3HOCTH,
MIPOU3BEICHNS UYACTHOTO (DYHKITHIA.
Otser:

Mpu BbIYUCIEHUN NPOU3BOAHOI UCNONBIYIOTCS
cnegyowue npaeuna audpdpepeHUMpoBaHUsA CyMMBI,
NPoWM3BEeAEHNA U YacTHOrO:

1. MpousBoaHas cyMMbl paBHa cymMmMe

NPOU3BOAHBIX: ,
(F0) +9 () = £/ )+ g’ (). (1) 4. MNponzeoaHas 4acTHOro:
x)+g(x)) =f(x)+g (x). ' . ,
2. MoCTOAHHBII MHOXKUTENb MOXHO BbIHECTM 38 fx) _ f'x)gx)—fx)g' (x) 4)
3HaK NPpOU3BOAHOI: g(x) g% (x) |
(cf®) =cf'®). @ 5. Mpoun3soaHas CNo>KHOM YHKLMK:
3. MNpousBogHana npou3BefeHNs: ' , .
(F9() = F'Wgl) + F@g (). () (fla@)) = £'(g0)g’ - )

16. IlpousBonHast creneHHoN QyHKIMU. [Ipon3BoHBIE HEKOTOPBIX JIEMEHTAPHBIX
(GyHKIHH.

Otser:
= {}’ -'1) I'I_pousso,u,Haﬁ nokasaTensHol yHKLMMN.
: —
(' =1, @y =, W
(x*) = 2x, (eF2) = kek*h. (2)
(XS)’ = 31;2’ (a®) =a*Ina. (3)
1 ' 1 2) MpousBogHana norapucbmuqeckon gyHKLMH.
Inx
E :_F (x = 0), IOgal’=m- (4)
1
(Inx)" = ;,x =>0. (5)

WEY =2iﬁ (x> 0).

(In(kx + b))’ = (6)

kx+b’

113



, 1
(log, x) =Tmna’ (7

3) MNpounzsogHbie TPUroHOMETPUYECKUX hyHKLMWIA.
(sinx)" = cosx, (cosx)' = —sinx. (9)
Cnpaeegnuebl Takeke opmynel

(sin(kx + b))' = k cos (kx + b),
(cos(kx + b)) = —k sin (kx + b).

17. 'eomeTpu4ecKuii CMBICIT TTPOU3BOTHOM.
Otser:

HanomHum, 4To rpadbukoM NUMHERHoN dyHKLMK
v = kx + b aBngaetcA npAMas. Yucnok =tg «
Ha3blBaT YrNoBbiM Ko3dhhULMEHTOM NPAMOIA, a yron
@ — yrnom Mesxgy 3Tol NpAmMoil 1 ocbio Ox.

Ecrmk >0,T00< g < g; B 3TOM chyyae cpyHKUMS MeoMeTprHeCcKniA cMbich npovlssop,Hoﬁ COCTOWT B
BO3pacTaeT 1 FOBOPAT, 4TO NpAMan Hanpaenexa TOM, TO 3HaUeHWe NPOM3BOAHON f(X) B TOUKE x
BBEpX paBHO YrnoBoMy KosdihULMEHTY KacaTenkHOI K

Ecnnk < 0,To —7 < @ < 0; B 3TOM cNyuae rpachuky coyHKuuM B Touke (x; f(x)):
dYHKLMS yBbIBaET W FOBOPAT, UTO NpAMas pon
HanpaeneHa BHW3. f'(x)=tga

18. [Ipu3Hak Bo3pacTaHus, yObIBaHUS (PYHKIUH.
Ortser:

Ecnm f/(x) = 0 Ha npoMesKyTKe, TO pyHKUWS
BO3pPAacTaeT Ha STOM NPOMEKYTKE.

Ecmm f'(x) < 0 Ha npoMeskyTke, TO pyHKUMA
yBbIBAET HA 3TOM NPOMEIKYTKE.

lNpu AokasaTenbCcTBE TEOPEM O 4OCTATOHHbIX
YCNOBWAX BO3PACTAHWA UMK YObIBAHUA yHKLMK
ncnonb3syeTcA Teopema 1, KOTopas HasblBaeTCcH
Teopemoii NlarpaHxa.

Teopema 1. Ecnmn chyHkyms f(x) HenpepbiBHa Ha
oTpezke [a; b] u gnddepeHympyema Ha nHTepBane
(a; b), TO cyWecTBYET TOUKa ¢ € (a, b) Takas, 4To

f(b) = f(a) = f'(c)(b—a).

19. DkcrpemMymbl QYHKITUH.
Ortser:

Touka xy HasbIBAETCA TOUKCN Makcumyma doyHKLMK
f(x), ecnu cylwecTBYeT Takaa OKPEeCTHOCTb TOWKM X,
UTO ANS BCEXX # X, U3 STOW OKPECTHOCTU
BbINOMHAETCA HepaBeHCTRO f(x) < f(xg).

Touka xp HasbIBAeTCA TOUKON MUHMMYMa chyHKLMK
f(x), ecnu cywecTByeT Takasa OKPECTHOCTb TOUKM X,
UTO ANS BCEXX # X, U3 STOW OKPECTHOCTU
BbINONHAETCA HepaBeHCTBO f(x) = f(xg).

Toukr MMHUMYMa W MaKCUMYMa Has3blBarTCA
TOUKaMK 3KCTpEeMyMma.

20. Haubospiiee ¥ HaMMEHbIIIee 3HAUYCHUE (DYHKIINU.
Ortger:
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[ns HaxoxkaeHUa HanbonbLIero U HauMeHbLUIero
3HaYEeHWA OYHKLUMN Ha OTpe3Ke [a; b] HYMKHO:

1) HalWTK 3HaYeHna PyHKUMM Ha KOHUax OTpes3kKa, T. €.
aiacna f (a)u f (b);

2) HalNTK ee 3Ha4YeHWUSA B TEX KPUTUYECKNX TOUKAX,
KOTOpbIE NpUHaAnesxart uHTepeany (a; b);

3) 12 HalgeHHbIX 3HaueHUA BbIBpaTe Hanbonblee 1
HalMeHbluee.

Ecnu 3HaueHus dyHkymm f (x) HeoTpuuaTenbHbl Ha
HEeKOTOPOM NPOMEXKYTKE, TO 3Ta chYHKUMA U PYHKLWA
(f (x))n, rge n —HaTypanbHOe YMCNo, NPUHUMAKT
Hanbonblee (HAMMEHbLUEE) 3HAYEHWE B OGHON U TOW
K TOUKe.

21. ITonsitue nepBooOpa3Hoii. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.
Otser:

®yHKUMA F (X) HasblBaeTcA nepeocbpaszHoit
hyHKUMK f (X) HA HEKOTOPOM NPOMEXKYTKE, ECNKU ANS
BCEX x U3 3TOro npomeskyTka F' (x) = f (x).

22. TlpaBuia BBIYHCICHUS TIEPBOOOPA3HBIX.

23. OnpeneneHHbIH

Ortser:
Oyurnua leproobpaskan
P
2 pw -1 ITY]
"L-I:'u Imx+C
X
et e+ 0
sin x —gos x + O
o8 X sinx + C
(hx+ by !
I - S ——
(kx + B)F, p= -1, k=20 Fpe1) +
[ St L inthxr+bysc
kx+ b k
A E %"k'b*c

sin (kx + &), k=0

—% cos (kxy + b) + C

cos (kx + b)), k=0

;tsin{kx+b]+c

WHTETpall.

@®opmyna  Herorona-Jleitouuma.  [Inomanp

KPUBOJIMHEWHOW Tpaneuu.

OTtBeT:

3. Mnowaab KpMBOAWHEHHON

Tpaneyuu 1 MHTerpan.

Mnowage KPUBONWHEHOW

Tpaneunu (puc.) MOXHO
BbIYKCIINTL MO chopMyne
S =F(b) — F(a).
Foe F (x) mwoGas

Takum o6pasom, BblMUCNEHWe Nnowaau
KPUBOMWHEHON Tpaneunn CBOANTCA K OTBICKaHUIO
nepeoobpazHoii F (x) dpyHkumn f (%), T. e. K
WHTEerpupoBaHuio hyHKUMK f (x).

24. Tlpusma. I[lpaBwnbHas mnpusma. [lpsmas u HakioHHas npusma. [lmomamb

MOBCPXHOCTU U

(D
nepeoobpasHas dyHKUMKM f(x).

PazHocTb F(b) — F(a) Ha3bIBaKOT MHTErpanom ot
dbyHKUMM f(x) Ha oTpeszke [a; b] U obo3HaualT Tak:
f: f(x)dx (umTaetca: «VIHTerpan oT a go b 3 oT MKc
03 UKC»), T.e.
y=1(x) b

ff(x)dx =F(b) —F(a). (2)
a

$opmyny (2) HasbiBaloT chopmMynoil HeloToHa -
INeliBruua B YecTb cospaTteneii AudcepeHUnansHoro
W WHTErpanbHOro UCHUCNEHUS.

W3 chopmyn (1) u (2) nonyvaem
b

5= f fxdx  (3)

oovem mpusmbl. [lapamnenenunen. Ky6. Ilmomans

MMOBEPXHOCTU U 00BEM IMapajuiesienuIea u Kyoa.

OrtBer:
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25.

26.

IIpu3moii Ha3bIBACTCSI MHOTOI'PAHHUK, KOTOPBIM COCTOUT U3 ABYX IIJIOCKUX
MHOT'OYTI'OJIbHUKOB, JIEXKAIIKX B Pa3HbIX IJIOCKOCTAX U COBMEIIAEMBIX NapauI€IbHBIM
IIEPEHOCOM, U BCEX OTPE3KOB, COCIUHAIOIINX COOTBETCTBYIOLINE TOUYKH ITUX
MHOT'OYI'OJIbHUKOB. MHOIOyroOJIbHUKH Ha3bIBAIOTCSI OCHOBAHUSMM IIPU3MBI, @ OTPE3KH,
COEAMHSAIOLINE COOTBETCTBYIOIME BEPIINHBIL, - OOKOBBIMU PeOpaMu MPU3MBI.

Tax xak napajiiesIbHbIN IEPEHOC €CTh IBUKEHUE, TO OCHOBAHMS IIPU3MbI PABHBI.

Tak kak Ipu napajieNbHOM IEPEHOCE MIIOCKOCTh NEPEXOIUT B MAPAJLIEIbHYIO
IUIOCKOCTH (MJIH B c€051), TO Y IPU3MbI OCHOBAHHUS JIEXKAT B APAIICIBHBIX IIJIOCKOCTSX.
Tak kak npu napajuieabHOM NEPEHOCE TOYKU CMELIAI0TCS 10 NapaljIesIbHbIM (MU
COBIIAJIAIOLIMM) NIPSIMBIM Ha OJIHO U TO K€ PACCTOSIHUE, TO Y MPU3MBbI 00KOBbBIE pedpa
napaJjjiejbHbl U PABHBI.

ITpu3ma Ha3pIBaeTCs NPsIMOH, ecii OOKOBbIE pedpa MepreHIMKYIAPHbI OCHOBaHUAM. B
IIPOTUBHOM CIIy4ae NPU3Ma Ha3bIBAETCS HAKIOHHOM.

VY npsimoii ipu3Mbl GOKOBBIE TPaHU SABJSAIOTCS MPSIMOYroibHUKaMu. [Ipu u3obpaxenun
MPSIMO# IPU3MBI HA PUCYHKE OOKOBEIE peOpa 00BIYHO MIPOBOJISAT BEPTHKAIBHO.

[Ipsimast mpu3ma Ha3bIBAaeTCs PAaBUIILHOM, €CJIM €€ OCHOBAHUS SIBJISIFOTCS IPAaBUIIbHBIMU
MHOT'OYI'OJIbHUKaMHU.

BbokoBO# MOBEPXHOCTHIO MPU3MBI (TOUHEE, IIJIO0IIA/bI0 OOKOBOI MOBEPXHOCTH)
Ha3bIBAETCS CyMMa IUIOIIa/e OOKOBBIX IpaHel.

[TonHast MOBEpXHOCTh MPU3MbI paBHA CyMMe OOKOBO IOBEPXHOCTH U ILIOIIAAEH
OCHOBaHMM.

Ecnu ocHOBaHKE IpU3MBI €CTh MapaljIeorpaMM, TO OHA Ha3bIBAETCs
napajuleJIenune oM. Y napauiesienuea Bce rpaHu — apajlieJorpaMMBbl.

IImpamnpa. IlpaBunbHas mnupamuaa. YcedeHHas nupamuga. Terpasap.
[Inomans MOBEpXHOCTH U 0OBEM MUPAMU/IBI.

Ortser:

IInpamu10il Ha3bIBAE€TCS MHOTOTPAaHHUK, KOTOPBII COCTOUT U3 IUNIOCKOTO
MHOT'OYTI'OJIbHUKA - OCHOBaHMS MUPaMUbl, TOUKH, HE JIEKAIIEH B IJIOCKOCTU OCHOBAHUS,
- BepIIMHBI NMPAMH/bI U BCEX OTPE3KOB, COCTUHSAIOIINX BEPIIMHY MHUPAMUIBI C
TOYKaMH OCHOBAHHS.

Teopema

IInockocTs, nepecekaroias NMpaMuy U napaieibHasi €€ OCHOBaHUIO, OTCEKAET
o1I00HYI0 upaMuy (6e3 10K-Ba).

[To TeopeMe MIIO0CKOCTB, MapajiesbHas MJIOCKOCTH OCHOBAHUS MUPaMUIbl U
nepecekaroias ee 00KoBble pedpa, OTCEKaeT OT Hee MOoJo0HYI0 nupamuay. JApyras
4acTh MpeACTaBIsIeT COO0N MHOTOIPaHHUK, KOTOPBIM Ha3bIBAETCS yceUeHHOM
NnUpaMuAoii. I'paHn ycedeHHON MUpaMuUbl, JIEKAINE B TAPAJUIEIbHBIX INIOCKOCTSX,
HA3bIBAIOTCSI OCHOBAHMSIMM; OCTAJIbHbIE TPAaHU HA3bIBAIOTCA DOKOBBIMHM IPAHSIMH.
OcHOBaHMSI yCEUEHHOM MUpaMuIbl MPEACTABIAIOT cO00M M0J00HBIE MHOTOYTOJIbHUKH,
OOKOBBIE TPAHU TPAICIIHH.

[Inpamuia Ha3pIBaeTCS NPABUJIBLHOM, ECIIM €€ OCHOBAaHUEM SIBJISIETCS TPABUIIBHBIN
MHOTOYT'OJIbHUK, @ OCHOBaHHE BBICOTHI COBIAJAeT C IEHTPOM 3TOT0 MHOTOYTOJIbHHKA.
Hunmuuap. [Tnomans MOBEpXHOCTH U 00bEM LIUITHHIPA.

Orser:

Huannapom (TouHee, KPYroBbIM UJIMHIPOM) Ha3bIBAETCS TEJIO, KOTOPOE COCTOUT U3
JIBYX KPYTOB, HE JIKAIIUX B OJTHOM MJIOCKOCTH M COBMEIIAEMBIX MapaljieIbHbIM
IIEPEHOCOM, U BCEX OTPE3KOB, COEUHAIOIINX COOTBETCTBYIOLINE TOUKH 3TUX KPYIOB
(puc.). Kpyru Ha3pIBalOTCS OCHOBaHHUSIMHU IIWIAH/PA, @ OTPE3KH, COSTUHSIFOIIIE
COOTBETCTBYIOIINE TOYKH OKPYKHOCTEHN 3TUX KPYTOB, - 00pa3yliiMy IMJIHHAPA
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V = nrih - 7 5
8 =280 + Seor =

' - pagMyc OCHOBaHWA = 272 + 27rh
I - ericoTa

Uwauuap

27. Konyc. Yceuennsblit konyc. [1nomans moBepXxHOCTH U 00beM KOHYCA.
Otser:
KonycomM (TouHee, KpyroBbIM KOHYCOM) Ha3bIBA€TCS TEJI0, KOTOPOE COCTOUT U3 Kpyra -
OCHOBaHUS KOHYCa, TOUKH, HE JIeKalIeH B IJIOCKOCTU 3TOTO KPyra, - BEpIIMHbI KOHYCa
Y BCEX OTPE3KOB, COCIUHSIIONIUX BEPIIMHY KOHYCA C TOYKAMU OCHOBAHUS.
[InockocTh, mapanenbHas OCHOBAHUIO KOHYCA U NIEPECEKAoIas KOHYC, OTCEKAET OT
HEro MeHbIIM KoHyc. OcTaBIIasiCs YaCTh Ha3bIBAETCS YCEUEHHBIM KOHYCOM.

! S = So:'u + S6ox =
V = 3ar?h = 7r? + 7rl
! - obpazyiowan

Konyc

Cdepa u map. Ceuyenne cdepsl u mapa. [lromnans moBEpXHOCTH U 00bEM

cdepsl uiapa.

Otser:

Cdepa — 310 TEI10 BpallieHHsI, KOTOPOE HATOMUHACT OKPY)KHOCTh, TOJIBKO HE Ha
IUIOCKOCTH, a B IipocTpancTie. Ilap — 3T0 MHOXECTBO BCeX TOUEK IPOCTPAHCTBA,
paccTosiHAE OT KOTOPBIX JIO TAHHOW TOYKH, Ha3bIBAEMOU IICHTPOM, HE TIPEBOCXOIUT
paauyca.

LLap

[IpakTHueckue 3a1aHus K
HK3aMEeHy2 ceMecTp

1. Haiinure makcnmym gynkumn — y = In(x+5) — 2x + 9.

OTBeT: -4,5
2. Haiiiute HauMeHbIIee 3HaueHne GyHKIE Y= 3% — In(x+3)" 1a orpesie [-2.5. 0].
Ortser: -6
. 3anmummuTe ypaBHEHHE KacaTebHOU K TpaduK kuu f(x) = 4% — B TOYKe e&
3.3 yp 7| P y GyH f 4x — Px+1
MHUHH-MYyMa.
Otser: y=-1
inZx+ 2
4. Haiigure nponssonnyio Gyskmun f(x) =1 *
OTtBeT: 0
o tg x-ct
5. Haiimure nponsBoaHyio pyrkimn f(x) = 28"
OtseT: 0
6. Pemmts ypaBHenue 0,58iN2X + COS?X = 4C0S2X 1 yKa3aTh Kakoe-HHOY/b ero peleHHe,

Y/IOBIIETBOPSIOIIEE HEPABEHCTRY TTX-X2> 0.
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w 3 3
—-—+m,n€Z; arctg—+mm,meZ; —.
OrBerT: 4 +

7. Insa ¢yakuuu Yy = 2C0SX Haiiaute mepBoobpasnyro F(X), rpaduk KOTOpPO# MPOXOIUT Yyepes
TOuKy M(W2;24).
Otger: F' = 2sinx + 22

8. Touxka aBmXKeTCS NPSAMOIMHEHHO, €€ CKOPOCTh BhIpaxkaeTcs popmyioit v(t) =1 + 2t.

Haiinure 3aK0oH IBHKEHUS], €CIIM U3BECTHO, UTO B MOMEHT BpeMeHut = 2 koopJuHarTa
TOYKH PABHSUIACh YUCIY O.

s()=t*+t—-1 .

OrTBer: f 3 di

9. Beruncnure onpenenEéHHbli HHTETpall 2

Ortser: 65/324
%dx
10. BbruucanTe ONpeaeIICHHBIN HHTErPal J; =

Otser: 2
11. B tpeyroasHoii nupamune SABC uzBectHbl 00koBbIe péopa: SA=SB=7, SC=5. OcHoBanmem BbICOTHI
3TOW HpaMuAb! ABisieTcs cepeanaamenuansl CM Tpeyronsauka ABC. Ota BricoTa paBHa 4.
a) Jlokaxkure, uro TpeyroabHuk ABC paBHOOCIPEHHBIMH.
0) Haiinure 00bpéM mupamuibr SABC.

OTtBeT: 16 \/E

12. Pe6po kyda ABCDA1B1C1D1 paBno 6. Touku K, L u M — uentpsl rpaneit ABCD, AA1D1D n
CC1D:1D cootBercTBeHHO.
a) Jloxaxxure, uro BiKLM — npaBuibHas nupamua.
0) Haiinure 066éM B1KLM.
Otser: 18
13. OcHoBaHuEM MPSMOI TPEYTOIBHOMN MPU3MBI ABCA B Ciggngercs MPsIMOYTOJIBHBIH Tpe-
yronsHUK ABC ¢ nipsimbim yriiom C. JInaronanu OOKOBBIX TpaHe AA BBy BB1C) CpaB-
HBI 15 1 9 COOTBETCTBEHHO, AB =13.
a) Jlokaxxute, 4TO TPEYTOJIBHUK BA, ClnpﬂMoyroanLIﬁ.
0) Haiinure 00bEM nupaMu sl AAC\B

OrTBer: 20vV14

14. JTana nupamuaa PABCD, B ocHoBanuu — Tparneiust ABCD ¢ 6onbiimm ocHoBanueM AD.
N3BecTHO, uTo cymma yrioB BAD u ADC pasna 90°, a mockoctu PAB u PCD nepnennuky-
JsipHBI OcHOBaHMU10, TpsiMble AB 1 CD nepecekatorcs B Touke K.

a) Jlokazats, uyto Tuiockocth PAB nmeprnienaukymnspHa miockoctu PCD.
0) Haiinure 066éM PKBC, ecmu AB = BC =CD =2, a PK = 12.
OrtserT: 4
15. B tpeyronwHoii nupamune PABC ¢ ocnoBannem ABC usBectHo, uto AB = 13, PB =15,

cos /PBA = —

05 OcHoBanneM BBICOTHI HTO nupamubl seisiercs Touka C. [Ipsameie PA u
BC neprieHauKyIspHbIL.
a) Jlokaxwure, yto TpeyrodbHUK ABC mpsiMOyronbHbIi.
0) Haiinure o0wem mupamuasr PABC.
Ortser: 90.
16. OcHoBanmem npsiMoii yetbipexyronbHoi mpu3mMbel ABCDA1B1C1D1 sBnsiercst pom6 ABCD,
AB = AA:.
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a) Jloxaxxure, uro npsimeie A1C u BD neprnieHukyaspHsI.
6) Haiimure o6bem nmpusmel, eciiu A1C = BD = 2.
4/6
OtBer: 5
17. B xonyc, paguyc OCHOBaHHUSI KOTOPOTO paBeH 3, BIKCaH map paguyca 1,5.
a) M300pa3ute oceBoe ceuyeHue KOMOMHAIIUN ATHX TEJl.
0) Haiinure oTHOIIEHHE TUIOMIAIM TOJTHOM MOBEPXHOCTH KOHYCA K IIOLIAIA TOBEPXHO-
CTH 1Iapa.
Otser: 0) 8:3
18. B otHOM OCHOBaHMU MPSMOTO KPYTrOBOTO LMJIMHJPA C BEICOTON 12 M pagnycoM OCHOBaHHS 6
npoBeieHa xopaa AB, paBHas pannycy OCHOBaHUS, a B IPYTOM €ro OCHOBaHUU MPOBEAEH
muametp CD, nepnennukymnsapusiii AB. IToctpoeno ceuenne ABNM, npoxoasiiee yepes
npsmyto AB nepnieraukynsapao npsimoit CD Tak, uto Touka C 1 1IEHTp OCHOBaHMSI IIMJIUH-
npa, B koTopoM npoBenéH nuamerp CD, nexar ¢ 0JHOI CTOPOHBI OT CEYCHUSI.
a) Jlokaxxure, 4TO TUArOHAIM STOTO CEYCHHS PABHBI MEXKIY COOOIA.
0) Haiimure 06bém mupamuasr CABNM.

Otser: 0) 144 +72V3

19. B nunmuaApe oOpa3yrommas NeprneHIuKyIsIpHa IITOCKOCTH OCHOBaHUs. Ha OKpy>KHOCTH OJTHO-
r'0 U3 OCHOBaHUil NWIMHIpa BeIOpaHbl ToukH A, B 1 C, a Ha OKpYXHOCTH JPyroro OCHOBaHHSI
— touka Cy, npuuém CC1 — obpasyromias uunusapa, a AC — quamerp ocHoBaHus. M3-

BECTHO, YTO ZACB = SOO, AB = \/E’ G = 2.

a) JlokaxxuTe, 9TO Yro MKy MPSIMBIMHU ACy BCpaBeH 45°,
0) Haiinure 00bEM nUIMHIpA.

Ortser: 4m
20. B nunmHIpe Ha OKPYKHOCTH OJJHOTO M3 OCHOBAaHUI HWJIMH/pA BBIOpaHbl TOYKU A 1 B, a Ha
OKPYKHOCTH JIpYroro ocHoBanusi — Touku B1 u C1, npuuém BB1 — obOpa3zyromas uunuspa,
a ACy1 mepecekaet ero och IUJIHMH/PA.
a) lokaxwure, yto yroa C1BA = 90°.
0) Haitnure rutonmans 60koBo# moBepxHocTH, eciiu AB = 16, BB1 =5, B1Cy = 12.

Otger: 0) 100w
21. B xonyce ¢ BepmmHO# S u neHTpoM ocHoBaHus O pannyc ocHoBaHUs paBeH 13, a BeicoTa

3V41

paBHa "Touxu A u B — kon1b! 00pazyromux, M — cepenuna SA, N — Touka B mioc-
KOCTH OCHOBaHUs Takasi, 4ro npsmas MN maparensaa npsmoii SB.
a) Hokaxwure, uto ANO — mpsimoii yrou.
6) Haiigure yron mexny MB 1 mockocTbio OCHOBaHUS, €CIIN AOMOJHUTEIBHO N3BECTHO
yro AB = 10.

Ortger: 45°
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22.

23.

24.

25.

Pannyc ocHOBaHMsI KOHYca ¢ BepIIMHON S U IeHTpoM ocHoBaHMs O paBeH 5, a ero BeIcoTa

V51

paBHa ‘Touka M — cepenuna obpa3yromieit SA konyca, a Touky N u B nexxat Ha ocHo-
BaHUU KOHYca, mpuuém npsimasi MN mapannensna obpa3syrorieii konyca SB.

a) Jlokaxxure 4T0 LZANO MPSMOM.

0) Haiigute yron mexny npsimoit BM u miockocTbio ocHOBaHMsI KOHYca, eciiu AB = 8.

Otger: 30°

Jlan npsimoii KpyroBoi kKoHyc ¢ BepiunHoi M. OceBoe ceueHne KOHyca — TPEYTOJIbHUK C

yraom 120° mpu Bepmmae M. OGpa3yromas KOHyca paBHa 2\/§'
ceueHue KOHyca, MePIeHANKYIIPHOE OJTHON U3 00pa3yIOIIUX.
a) Jlokaxxurte, YTO NOJTYUCHHBIH B CEUCHUH TPEYTOJbHUK TYIOYTOIbHBIH.

0) Haiiiure momaaps ceYcHusI.
3

Otser: 2
B oaHOM OCHOBaHUM MPSMOTO KPYTOBOTO IIMJIMHJPA C BHICOTOM 3 ¥ pailyCOM OCHOBAaHHUSA §
npoBezeHa xopaa AB, paBHast paanycy OCHOBaHUS, a B APYTOM €r0 OCHOBAaHUH MTPOBEAEH
muametp CD, nepnennukynspusiii AB. [Toctpoeno ceuenne ABNM, npoxopsiiee yepes
npsimyto AB nepnienaukynsipao npsimort CD Tak, uro Touka C v 1IeHTp OCHOBaHUS IWJINH-
Ipa, B KoTopoM mpoBeaéH nuamerp CD, nexar ¢ oJJHOM CTOPOHBI OT CEUECHHUS.

a) Jlokaxxure, 4TO JUAroOHaIM 3TOTO CEYEHUS pPaBHbBI MEXAY COOOM.

0) Haiinure 00béM nmupamuisi CABNM.

Orser: 6) 64 + 323

B oHOM OCHOBaHMY TPSMOTO KPYTrOBOTO LMJIMHJPA C BEICOTON 9 M pagnmycoM OCHOBaHUS 2
npoBezieHa xopaa AB, paBHas paJuycy OCHOBaHHS, a B [PYTOM €r0 OCHOBaHUH IPOBEEH
muametp CD, nepnennukynsapusiii AB. IToctpoeno ceuenne ABNM, npoxopsiiee yepes
npsamyto AB neprnenukyisipHo npsimoit CD tak, uto Touka C 1 IeHTp OCHOBaHMS LIUJINH-
1pa, B KOTOpoM npoBeaéH nuameTp CD, nexat ¢ 0JHOH CTOPOHBI OT CEUCHHUS.

a) Jlokaxxure, YTO AMArOHAIN 3TOTO CEYEHUS! PaBHBI MEX]Ty COOOM.

0) Haiimure 06béM mupamuasr CABNM.

Otgert: 0) 12+ 6V3

Yepes Touky M npoBeaeHo
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Kpurtepuu onieHKH Ha IK3aMeHe

DK3aMeH IPOBOIUTCS B MUCbMEHHOHU (opMe 1o OriieTaM Win B (opMe TECTUPOBAHUSI.
Kpurepun oneHKy 1py NpoOBEACHIH YK3aMeHa 110 OuieTam

«OTJIIMYHOY «XOpOILLIO» «YIOBIIETBOPUTEIBHO» | «HEYAOBIETBOPU-
TEJIBLHO
CTYICHT pAacKpbIBa- | CTYACHT  PAaCKpPbIBAeT | CTYACHT  PACKPBIBAET | CTYACHT HE PaCKpbLI

€T TEOpPETUYECKUM

BOITIPOC owera,
MPaKTUYECKOe 3aja-
HUE BBITIONHSET Oe3
OIHUOOK, YBEPEHHO
OTBEUYACT Ha JIOTOJ-
HUTEIbHBIC BOIPO-

ChI

TECOPETUYECKHIA BOITPOC,
MPAKTHYECKOE 3aaHue
BBIIIOJIHAET 0€3 OlIu-
00K, Ha HOIOJIHHUTEIIb-
HBIC BOHpOCBI OTBCUACT
HEYBEPEHHO, JIOMyCKaeT
HE TOYHOCTH B OIpe/e-
JICHUAX.

TEOPETHYECKHUI BOIPOC
HE B MOJIHOM Mepe, J10-
MyCKaeT HETOYHOCTH B
(1-2

IpaKTHyie-

(opmynHpoBKax
OIINOKN),
CKO€ 3aJIaHh€ BBIIIOJI-
HEHO YacTU4YHO, C JO-
MYIIEHUEM OIIMOOK B
pacuérax.

TCOpeTI/I‘IeCKI/Iﬁ BO-
IIpocC, MPAKTUYCCKOC
3aJaHUC HE BBbIIIOJI-
HUAIIL.

Kputepun onieHKH py MPOBEACHUH SK3aMeHa B (hopMe TeCTHPOBAHUS

«OTJIHUYHO»

«HCYHOOBJICTBOPUTCIIBHO»

CTY/ICHT BBITOJIHUII
91-100% wu Habpan
46-50 6aiu10B.

«XOPOIIIOY «YIIOBJICTBOPUTEIHLHOY
CTYACHT BBIIIOJHHI | CTYJACHT  BBITIOJIHHII
76-90% w wHabOpan | 60-75% wu Habpan 30-
36-45 Gamos. 35 Oamios.

CTY/ICHT BBIIIOJIHUJI Me-
uee 0-59 % wu mabpan O -
29 GaoB.
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