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1. llean ocBOeHUsI TUCIHIHUIIIMHbBI

Copepxanne muporpammbl ydeOHou aumcumrauHbl [1J[.01 «MartemaTtnkay HampaBlIeHHO Ha
JOCTHKEHHE CIEAYIONINX LEeTeH:
- obecneueHre cHOPMHUPOBAHHOCTU MPEACTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX U HCTOPUUYECKUX
(akToOpax CTaHOBJICHHS] MaTEMaTHKU;
- obecrieueHue CQHOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMUYECKOTO M  MaTeMaTHYeCKOIro
MBIIUICHHUS,;
- oOecrieueHne CcPOPMUPOBAHHOCTH YMEHHH MPUMEHSATh TIOMYyYEHHBIE 3HAHUS TMPHU PEIICHUH
pa3IMYHBIX 33/1a4;
- obecrieuenrne CHOPMUPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKE KaK YacTH OOIIEeYeIOBEYECKOM
KYJBbTYpPbl, YHUBEPCAJILHOM $I3bIKE HAYKH, MO3BOJISIIOIIEM OMKMCHIBATH U U3yUYaTh PEaibHbIE MPOILECCH
U SIBJICHUSI.

2. MecTo nucuuiiinabl B cTpykrype IIIICC3

VYueonas guctuminHa [1J1.01 «MaTtemaTrkay sBisieTcsi yaeOHBIM MMPEIMETOM 00s3aTEIIHHOM
npeaMeTHoU obmactn «Martematuka u uHpopmaruka» OI'OC cpennero o6mero ooGpa3oBaHus.
VYyeOHas TUCIUIUITMHA U3y4YaeTcs B 0011e00pa3oBaTeIbHOM IIUKIIE yUeOHOTO TUTaHa Ha 0ase
OCHOBHOT'O 00-111eT0 00pa30BaHus C MOJYYSCHHEM CPEIHEro O0IIero oopa3oBaHMsL.

B yueOubix mumanax [ITICC3 yuebnas mucrurumna I1/[.01 «Marematuka» BXOIOUT B COCTaB
o0mmux 0011e00pa3oBaTeIbHBIX YUEOHBIX JAUCIUILINH, (POPMUPYEMBIX U3 00s3aTEIbHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obmiero obpazoBanus, ans cneruanbHocTeid CIIO cooTBeTCTBYIOIIErO
npoduiis mpodhecCHOHATBLHOTO 00pa30BaHUSI.

Vuebnas guctummHa [11.01 «MaTtemaTukay ocBauBaetcst Ha mepBoM kypcee (1, 2 cemecTpsl).

3. Komnerenuuu odyuawuierocsi, popmupyembie B pe3yJbTaTe O0CBOCHUS
AUCHMITHHBI

OcBoenre ydeOHOM MMCHMIUIMHBI «MaremaTtuka» oOecreYrBaeT JOCTIKEHHUE CTYJACHTaMH
CJIEIYIOLIUX Pe3yJIbTATOB:

JIMYHOCTHBIX:

- c(OpMUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIBLHOM S3BIKE HAYKH, CPEICTBE
MO/JICIIMPOBAHUS SIBIICHUH U TIPOIIECCOB, UICAX U METOAAX MaTEMATHKH,

- NOHUMAHUC 3HAYUMOCTH MATCMATUKU JIA HAYUYHO-TCXHHUUYCCKOI'O Iporpecca, C(bOpMI/IpOBaHHOCTB
OTHOIICHHS K MaTEMAaTHUKE KaK K YacTH OOIICUEIOBEUECKON KYJIBTYphl Yepe3 3HAKOMCTBO C UCTOpHEH
Pa3BUTHS MAaTEMATHUKH, BOJIIONIMEH MaTEMaTHYECKUX UJICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXEHUS, aITOPUTMHUYECKON
KYJBTYpbl, KPUTHYHOCTH MBIIIICHUS Ha YpOBHE, HEOOXOAMMOM sl Oyayuied mpodecCHOHAIbHON
ACATCIIbHOCTH, JI TPOAOJIKCHUSA 06pa303aH1/1;1 u CaMOO6paSOBaHI/I}I;

- OBJIAJICHHE MaTeMaTHYECKUMU 3HAHUSIMHU U YMEHHSIMHU, HEOOXOTUMBIMH B IIOBCETHEBHON YKU3HH, IS
OCBOCHHA CMCIKHBIX CCTCCTBCHHOHAYYHBIX JUCHUIIJIMH U JUCHUIIIINH HpO(l)eCCI/IOHaJIBHOFO nUuKJIa, 114
MoJTy4eHus: 00pa3oBaHus B 00J1aCTAX, HE TPEOYIONIMX YIITyOJICHHON MaTeMaTHYeCKON MOATOTOBKH;

- TOTOBHOCTh M CITIOCOOHOCTh K OOPa30BaHHIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, Ha MPOTHKEHUH BCel



KU3HHM; CO3HATEIhHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEITHOU
npodeccHoHaBEHON U OOIIECTBEHHON ACSITETbHOCTH;

- TOTOBHOCTH M CTIOCOOHOCTB K CAaMOCTOSITEIILHON TBOPUYECKON U OTBETCTBEHHOM JCATEIHHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOH paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B 00pa3oBaTelbHOM,
0OIIIECTBEHHO TOJIE3HOM, YIeOHO-UCCIIeI0BATENbCKOM, MPOSKTHON M IPYTUX BUIAX NIEATCILHOCTH;

- OTHOLICHHUEC K HpO(l)eCCI/IOHaHBHOI\/'I JCATCIIBHOCTU KaK BO3MOKHOCTHU y‘-IaCTI/I}I B peH_IeHI/II/I JIMYHBIX,
0OIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIILHBIX MPOOJIeM;

MeTanpeIMeTHbIX:

- YMEHHME CaMOCTOSITEJIbHO ONpPENENATh LENH JEATEIbHOCTH M COCTABJIATH IUIAHBI JIESATEIIBHOCTH;
CaMOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH JESATEIBHOCTh; HCIIOJIb30BATh
BCE BO3MOXHBIE PECYpPChl Ul JOCTHKEHHsS IIOCTABICHHBIX L€JIed M peaJn3aluy IUIaHOB
NeSTeIbHOCTH; BRIOMPATH YCIICUTHBIC CTPATETHH B PA3JIMYHBIX CUTYAIIUAX;

- YyMEHHME MpPOJAYKTHBHO OOIIaThCsi M B3aWMOJEWCTBOBATH B IPOIIECCE COBMECTHOM NEATENbHOCTH,
YYUTHIBATH MO3HUIMH JPYTUX YYACTHUKOB JIEATEIHHOCTH, Y)PEKTUBHO pa3pemaTh KOHPIUKTHL;

- BIIQJICHHE HABbIKAMU I103HABATEJIbHOM, yueOHO-HCCIEA0BATEIbCKON U MPOEKTHOM NesATeNbHOCTH,
HaBBIKAMHU pa3peuieHus MpoOseM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
peuieHust NpakTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METO/I0B [TO3HAHMS;

- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSIT€IbHON WH(OPMAIMOHHO-TI03HABATEIBHON NEeSTEILHOCTH,
BKJIIOYAsi YMEHHUE OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHHMKAX MHGOPMAIUU, KPUTUUECKH OI[CHUBATD
Y MHTEPIPETUPOBATh HH(DOPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHbIX UCTOYHUKOB,;

- BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMM: YMEHHE SICHO, JJOTUYHO, TOYHO M3Jaratb CBOIO TOYKY 3pPEHUS,
HCII0JIb30BaTh a1cKBAaTHBIE SI3bIKOBBIE CPENICTBA;

- BIJIaJIcHHME HaBBIKAMM I103HABATEIbHOW peQIIeKCMM KaK OCO3HAHUS COBEpIIAEMBIX ACUCTBUN U
MBICIUTENBHBIX IIPOLIECCOB, X PE3YJITATOB U OCHOBAHUM, I'PAHUL] CBOETO 3HAHUS U HE3HAHUS, HOBBIX
[TO3HABATENIbHBIX 33J1a4 U CPEACTB ISl X JOCTHIKECHHS;

- LENeyCTPeMJIEHHOCTh B IMOHCKaX MU MPUHATHH pEIIeHUuH, COOO0pa3UTEeNbHOCTh W HHTYHIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUHN; CIOCOOHOCTh BOCIPUHUMATH KPAaCOTy M TapMOHHIO
MHUpA;

NpeIMeTHBIX:

- c(opMUPOBaHHOCTH TMPEJCTABICHUH O MaTEMaTWKE KaK YacTH MHPOBOH KYyJIbTYPhl U MECTE
MaTEMaTHKd B COBPEMEHHOW IMBHIIU3AIllMU, CHOCO0AaX OMHMCAHUS SIBICHUW pEAbHOTO MHpa Ha
MaTEeMaTHIECKOM SI3BIKE;

- c()OPMUPOBAHHOCTh  TPEJACTABICHUM O MAaTeMAaTUYECKUX TOHATHUAX KAaK  BaKHEHIIHMX
MAaTeMaTUYECKUX MOJIEJISIX, MO3BOJISIIOIIMX OMHUCHIBATH M U3Yy4daTh pa3HbI€ MPOLECCHl U SIBICHHUS;
MMOHMMAaHKE BO3MOKHOCTH aKCHOMAaTUYECKOT0 MMOCTPOCHUSI MAaTEMaTUYECKUX TEOPUH;

- BJAJEHUE METOJAaMM JOKa3aTeIbCTB U AJITOPUTMOB PEUICHUS; YMEHUE UX MPUMEHSTh, MPOBOIUTH
JTIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ PEIICHUS 3a]1ay;

- BJIaJICHUE CTAHJAAPTHBIMU MPUEMAaMHU PEIICHUS PAllMOHAIBHBIX U UPPAIMOHATIBHBIX, TOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUYECKUX YpaBHEHUN W HEPABEHCTB, MX CHCTEM; HCIIOJIb30BAHUE TOTOBBIX
KOMIBIOTEPHBIX TPOTrpaMM, B TOM YHUCJIE I MOMCKA MyTH PEUICHHUS W WUIIOCTPAlUUHU PEIICHUs
YPaBHEHUN U HEPABEHCTB;

- c(hopMHUPOBAaHHOCTH MPEACTABICHUNH 00 OCHOBHBIX TMOHATHSX MAaTEMAaTHYECKOTO aHalu3a M WX
CBOWCTBAX, BIIAJICHHEC YMEHUEM XapaKTepU30BaTh MOBEICHUE (PYHKIIMIA, UCTIOIH30BAHUE MTOTYICHHBIX
3HAHUM I ONIUCAHUA U aHAJIN3a PEAJTbHbIX 3aBUCUMOCTEM;

- BJIaJICHUE OCHOBHBIMU MOHATHSIMH O IMJIOCKHX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, UX
OCHOBHBIX CBOMCTBax; C(HOPMHPOBAHHOCTH YMEHHUS paclo3HaBaTh TEeOMETpHUYECKHEe (UTYpHl Ha
gepTekax, MOJICTSX U B PEAIbHOM MUPE; TPUMEHEHUE U3YYCHHBIX CBOMCTB T€OMETPUIECKUX PUTYDP U
dhopmys 1 penieHus TEOMETPUUYECKUX 3a/1ad M 3a]71a4 C MPAKTHYECKUM COJICpKAHUEM;

- chOopMHUPOBAHHOCTD MPEACTABICHHU O MPOIIECcCaX U SIBICHUSX, HMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE, OCHOBHBIX MOHATHAX 3JIEMEHTApHON TEOpUU



BEpPOSITHOCTEH; YMEHUN HAXOIUTh U OLICHUBATh BEPOSTHOCTH HACTYIUICHHUS COOBITUM B MPOCTEHIIHMX
MPAKTUYCCKUX CUTYyallUAX U OCHOBHBIC XapPaAKTCPUCTHUKN CJIy‘-IﬁfIHBIX BCJINYMH,
- BJIaJICHHE HaBbIKaMHU MCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX TPOrpaMM IIPU PEIlIeHUH 3a/au.

4. CTpyKTypa U coep:KaHue TN CHUNINHBI

4.1. O6mas TpyA0eMKOCTb IHCHHUILIMHLI B 42¢aX

OO6mmas TpyJ0€MKOCTh TUCIUIUIMHBI COCTABISIET 294 yaca.

dopma MPOMEKYTOUHOM aTTeCTallly 10 AUCHHUILTMHE: AuddepeHIpoBaHHbIi 3a4€T B 1 cemectpe,
AK3aMEH BO 2 CEMECTPE.
Tabnuua pacnpeneneHus: TpyJ0eMKOCTH JUCIUIUIMHEI (B Yacax) MO BUJAM Harpy3ku oOydaromerocs u
10 pa3AesiaM JUCHUILINHBI

Bupabl 1 yacsl ay 1uTOpHOM
N c paboThl, UX TPYIOEMKOCTD (B T
o €MECT €K HE (POPMBI
Pasnensl ¥ TeMBI JUCIIUITIMHBI Henens Jacax) ymme Gop
p I KOHTPOJISt
paKkTHUYeCKue
Jlexunu
3aHATHUA
Beenenue. 1 1 1 0
Pazpen 1.
" 1 |14 7 16

Pa3BuTne NoOHATHSI 0 YHUCIE.

1 Tema 1. 1 1-4 7 16 KonTponsnas padora Ne 1
JlelicTBUTEIbHBIE YKCIA. KourponbHas pabota Ne 2
Pazpnen 2.

KopHnu, crenenn 1 5-11 14 30
u Jorapugmsl.
Tema 2. Ctenennast GyHKIHS. 1 5-6 10 KonTponbnast pabota Ne 3

3 Tewma 3. [TokazaTenbHast GyHKIHS. 1 7-8 10 KonTposnbnas pabota Ne 4

4 Tewma 4. Jlorapudmudeckas QyHKUIHUL. 1 9-11 10 KonTposnbhast pabota Ne 5
Pazgen 3.

IIpsiMble U MJIOCKOCTH 1 12-14 6 12
B ITPOCTPAHCTBE.

5 Tema 5.“ AKCHOMBI CTEPEOMETPHU U HX 1 12 5 4 Komrpomsuas pa6ora Ne 6
HPOCTEHIINE CIICICTBHL.

6 Eﬁg:KiéTHeagannenLHOCTL TIPAMBIX 1 1 13 2 4 KonTponbnas pabota Ne 7

7 Eiﬁ;ﬁg gel—mnKynﬂp HOCTD HPAMBIX 1 14 2 4 KonTponbhast pabota Ne 8
Pazpnen 4.

. 1 1517 |6 10
KOOleﬂHaT])I H BEKTOPbI.

8 Tewa 8. JlexaptoBbt koop uHaTs! 1 1 15-17 6 10 KonTponbnas pabota Ne 9

BEKTOPBI B [IPOCTPAHCTBE.
IIpomexyTounasi arrecTanus — Iu¢depeHINMPOBAHHBIN 3a4eT
Pazgen S.
A 2 |15 10
OCHOBBI TPUTOHOMETPHH. 42

9 Tema 9. TpuroHomerpuueckue 2 1 2 14 KonTponbnast paborta NelO

hopMyIBL.
10 Tema 10. Tpuronomerpuaeckue 5 23 4 14 KonTpombnast pabota Nel 1
yPaBHCHHSL.
11 ;;L}/;zulljn Tpuronoverpiieciue 2 4-5 4 14 KonTponbnast pabotaNel2
Pazgen 6.
MHOrorpaHHMKH U KpPyIJble 2 6-12 14 48
TeJa
12 | Tema 12. MHOrOrpaHHHKH. 2 6 2 12 Konrposshas paGora Nel3
KonTponbnast paborta Nel4
13 Tema 13. Tena BpameHus. 2 7-8 4 12 KonTpombnast pabota Nel5




14 Tema 14. O6bEMBI MHOTOTPaHHHUKOB. 2 9-10 4 12 KonTponsnas pabota Nel6
15 Tema 15. OOBEMEI 1 TIOBEPXHOCTH Tel 5 11-12 4 12 Komrponssas patota Nol 7
BpAalICHUS.
Pazgen 7.
Hauyana maTeMaTH4eCKoOro 2 13-15 6 18
AaHaJIN3a
16 Tema 16. IIpousBonHas u e€ 2 13 2 6 KonTponbnast pabora Nel8
TEOMETPUYECKUH CMBICI.
17 Tewa 17. Tipumenenie npoussomoii k 2 14-15 4 12 Konrposnbhas paGora Nel9
UCCIICIOBAHUIO (DyHKIHUH.
Pazgen 8.
" 2 |1617 |4 18
I/IHTel"pa.]'l H €ro NIPpUMECHEHUE
18 Tewma 18. UnTerpa. 2 16-17 4 18 KourponbHas pabota Ne20
Pa3znen 9. KomOunaropuka 2 18 2 6
19 Tema 19. KomOunaropuka. 2 18-19 2 6 KonTponbnast paborta Ne21
Pa3gen 10. DnemeHTHI Teopun
BepPOSITHOCTEN U 2 20-23 4 12
MAaTEeMATHYeCKO# CTATHCTHKH
20 Tewa 20. BHeVMeHTH eopi 2 20-21 2 6 KonrposnbHas paGota Ne22
BEPOSTHOCTEH.
21 Tema 21. Cratucruxa. 2 22-23 2 6 KonTponbnast paborta Ne23
Htoro 12 | 40 74 212
Koncyabranus 2
HpOMe?KYTO‘lHaﬂ arrecralmsd - IK3aMCEH 6

294




4.2. Coaep:kaHue QU CHUILINHBI

HaumenoBanue Conep:xanue yue0HOr0 MaTepHaJia, NPAKTHYCCKHE 3aHATHS, CAMOCTOSITeJIbHASA padoTa 00y4arommxcst O0Bem YpoBeHb ocBOeHHUS
pa3fesioB M TeM 4acoB
2 3 4
BBenenne MareMaTrKa B HAyKe, TEXHHKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJOTHIX U MPAKTHYCCKON IEATCILHOCTH. 1 1
Henu 1 3anaun u3yyeHusi MaTeMaTUKH Mpu ocBoeHuu crienuanbHocTi 09.02.04 «IIporpamMmMmupoBanue B
KOMOBIOTEPHBIX CHCTEMAX.
Pazgen 1. PazButne | Coaep:xxanue yaeOHOro MaTepuania 23
TIOHATHUS O YUCJIE
7
Tema 1. Ienple u panoHanbHbIe YUcha. JlelcTBUTENbHbBIE Yncia. [Ipubausicennvle viuucienus. Komniexcnvie uucna. 7 2
JeiicTBUTENBHBIE Apudmernueckuii KOpeHb HaTypainbHOH crenieHn. Kopens crenenu n>1 u ero cBoiictBa. KopHu HaTypansHOH
gHcoa. CTETIeHHU U3 YHUCla U UX cBoKcTBa. CTENEeHb ¢ parlioHAIBFHBIM TIOKa3aTelleM H e€ CBOMCTBA. [loHAmue o cmenenu ¢
Oeticmeumenvruim noxkazamenem. Ceolicmea cmenenu ¢ 0elicmaumenbHbiM noKazamenem.
IpakTHyecKne 3aHATHS: 16
1. KontpomnsHast padota Nel (BxomHo# cpe3) (45 MUHYT). 2 2
Pemrenue 3amau mo Teme: «Apudmerndeckne AeHCTBUA Haa duciaaMi. CpaBHEHHE YHCIOBBIX BETUYHH.
Haxoxaenne mpuOImKEHHBIX 3HAYSHUH BEIMIMH U TTOTPEITHOCTEH BEIYHCIICHUS (a0COMIOTHON M OTHOCUTEIIBHOM ).
[TpubnuxEHHBIC BRIYKCICHUS). PellIcHHE MPUKIAIHBIX 33134,
2. Pewienue 3aaau no teme: «llenble U pallnOHAJILHBIC YUCIAY. 2
3. Pemenue 3aa4 no Teme: «JlefCTBUTEIbHBIC YHCIIAY. 2
4. Perienue 3a1a4 Ha BEIYMCIICHUE OCCKOHEYHO YOBIBAIOMICH FeOMETPUICCKOM MPOTPECCUH. 2
5. Peurenue 3a7a4 Ha BhIYUCICHHUE apU(METHYCCKOTO KOPHS HATYPaJIbHON CTCIICHH. 2
6. Pemenvie 3a/1a4 Ha BEIYMCIIEHUE U CpaBHEHHE KOpHell. BolnosHeHue pacu€ToB ¢ paguKalaMH. 2
7. Pemienuie 3a/1a4 Ha BEIYHMCIIEHUE CTENIEHHU C PALIMOHAJIbHBIM U ACHCTBUTEIbHBIM IIOKA3aTENIEM. 2
8. Pemrenue 3a7a4y Ha mpeoOpa30BaHusl BRIPAXKCHUH, colepKaiux crenenu. CpaBHEHHE cTelieHel. PemeHue 2
npuKiIaaHeX 3a1a4. KontpoabsHas padora Ne2 o teme: «JleficTBuTesnbHbIe yncaa» (45 MUHYT).
Pasznen 2. Kopnn, Cojepxanne y4eOHOTO MaTepuaia 44
cTeneHu u
Jorapugmol. 14
Crenennas ¢pyHKIus, e€ cBoiicTBa U rpaduk. Bzanmuo oOpatHbie pyHKIMH. PaBHOCHIIBHBIC ypaBHCHUS U 4
gﬁiuzﬁfmne“aﬂ HepaBeHCTBa. [IpeoOpa3oBanue PallHOHANbHBIX, HPPALHOHANILHBIX, CTENEHHEIX BhIpakeHuil. Perenue
PAIMOHANIBHBIX U HPPAIMOHAIBHBIX YPABHCHHI U HEPABECHCTB.
Tema 3. [TokaszarenbHast [Noxa3zaTenpHas ¢pyHKOHs, €€ CBOWCTBA U rpaduK. Permenne mokazaTenpHBIX YpaBHEHUH U HepaBeHCTB. CHCTEMBI 4
ymKImS. ITOKa3aTeIbHBIX YPaBHEHUH U HepaBeHCTB. IIpeoOpa3oBaHme MOKA3aTEIbHBIX BEIPAKCHHH.
Jlorapudwm. Jlorapudm gncia. OcHOBHOE JIoTapupMUIecKoe TOXIeCTBO. Jlorapudm Mponu3BeaeHUs, YaCTHOTO, 6
CTETICHH; TIepEX0]] K HOBOMY OCHOBAHHIO. JIECATHYHBIN U HATYpabHBIN JIoTapudMBI, drciio €. Jlorapudpmudeckas
Tewma 4. Jlorapupmuueckas | QYHKIHS, e€ cBoiicTBa U rpaduk. [IpeoOpa3oBaHms MPOCTEHIIINX BRIPAXCHNH, BKIIFOYAIOIINX OTIEPAIIUIO
ynKms. norapudmuposanus. [IpeobpazoBanne rorapnphMUIECKUX BEIpakeHUH. Perrenue morapupmMmdecKkux ypaBHEHUH 1
HepaBeHCTB. HaxoxaeHne 3HaueHui torapudma 1o npou3BoI-HOMY OCHOBaHHUIO. JlorapupmMupoBanne 1
MIOTEHLUHUPOBAHKE BBIPAKEHUH.
IIpakTHyeckue 3aHATHSA: 30 2
9. Pemenue 3a1au no reme: «CrenenHas QyHKIMs, €€ CBOCTBa U rpaduKy. 2
10. Pemrenne 3aga4 no teme: «BzaumHo oOpaTHbIC QYHKIMNY. 2




11. Pemenne 3a1a4 1mo Teme: «PaBHOCHIIBHBIC YPABHEHHUS M HEPABEHCTBAY.

12. Pemenne 3ama4 1o teme: «ppannoHanbHbIe ypaBHCHHS M HEPABSHCTBAY.

[\S]

13. Pemenne mpuKIIaIHBIX 33124,
KonTponpHast padora Ne3 no teme: «CreneHHas QyHKIUD (45 MUHYT).

[\S]

14. Pemenne 3ama4 o teMe: «lloka3atenbHas GyHKINS, €€ CBOWCTBA U rPaduK».

15. Pemenne moka3aTenbHBIX YPABHECHHH

16. Pemenne noka3aTeNbHBIX HEPABEHCTB.

17. Pemenne 3ama4u 1o teMe: « CHCTEMBI TOKA3aTeNbHBIX YPABHEHUIM U HEPABCHCTBY.

18. Pemenne mpuKIIaIHBIX 3a1ad.
KonTponpHast pabota Ne4 o Teme: «IlokazarenpHast QyHKIms» (45 MUHYT).

NN

19. Pemenne 3amau o teme: «Jlorapudpmel. Haxoxaenne 3HaueHuit jorapudma 1mo mporu3BOIFHOMY OCHOBAHHIO.
[epexo/1 OT OJTHOTO OCHOBaHHMs K JipyroMmy. Boruucnenue jorapudmon. CpaBHeHHE JI0Trapr(MOB.»

20. Pemenne 3amau mo teme: «CBoricTBa JjorapuhMoB. J[ecATHUHbBIE H HATYypaIbHBIE JIOTAPUDMBIY.

21. Pemenne 3amau o teme: «Jlorapudmudeckas GyHKIH, €€ CBOHCTBA M TpaduK».

22. Pemenne norapupMudeckux ypaBHeHui. JlorapudpMupoBanue U IOTEHIIUPOBAHNE BBIPAXKCHHM.
Pemenne npoctedninx jgorapu@MUIECKUX HEPABEHCTB.

23. IlpeobGpa3oBaHus NPOCTSHIINX BRIPAXKEHUH, BKIIOYAIOIINX ONEPALHIO BO3BEICHNUS B CTEIICHb U ONIEPALHIO
norapumMupoBanus. PerieHne npukiIaHbIX 3a1ad.
Konrposnbhas padora Ne5 o teme: «Jlorapugmuueckast pyHkuus». (45 MunyT)

Paznen 3. lipambie u
TUIOCKOCTH B
MPOCTPAHCTBE.

Coaep:xanue yueOHOro MaTepuaia

=)}
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Tema 5. AKCHOMBI
CTEPEOMETPUH M UX
HPOCTEHINHE CIIEACTBHS.

OCHOBHBIC TIOHATHSI CTEPEOMETPUH (TOUYKA, MPSIMast, TNIOCKOCTh, IPOCTPaHCTBO). CyIIeCTBOBAHUE TUIOCKOCTH,
MIPOXOIALIeH uepe3 NaHHYI0 NPAMYIO U IaHHYI0 TOUKy. [lepecedenune npsaMoi ¢ miockocTbio. CyliecTBOBaHUE
MPSIMO¥A, IPOXOAIICH Yepe3 TPH 3aJaHHbIe TOUKU. Pa3OnueHre IpocTpaHCTBA Ha JIBa OJIYIPOCTpaHCTBA. B3anmHoe
pacroioKeHne AByX MPSIMBIX B IpocTpaHCcTBe. [lepecekaromuecs, mapauiebHbIe M CKPEIINBAIOIINECS TPSIMBIE.
Yo MeXIy IPSIMBIMHU B IPOCTPAHCTBE.

Tema 6. [TapamnenbHOCTh
TIPSMBIX U IIIOCKOCTEHL.

[Tapannensubie npsiMbie B ipocTtpancTe. [Ipu3Hak napamiensHocTH npsMbIX. [Ipu3Hak napamiensHOCTH IPSIMON U
I0CcKOCTH. [Ipu3HaK mapayeIbHOCTH IIockocTel. CyIecTBOBaHME IIIOCKOCTH, TAPaJLISIIbHON TaHHOM
wtockocTd. CBOMCTBA MapajuIeNbHBIX MII0cKocTel. ['eomerprueckoe mpeoOpa3oBaHUe MIPOCTPAHCTBA!
TapajuIelbHBINH EPEeHOC, CHMMETPHSI OTHOCHTENBHO TuIocKocTH. [lapannensHoe npoexTupoBanue. Ilromans
OpPTOTOHAJILHOW MPOCKIIMKA MHOTOYToJIbHHUKA. 11300paeHne IPOCTPAHCTBCHHBIX (DUTYp HA IUNIOCKOCTH.

Tema 7.
TlepnenauKyIsIpHOCTH
MPSMBIX U INIOCKOCTEH.

IeprneHAMKyIAPHOCTH MPSIMBIX B IpOCTpaHCTBE. IIpu3Hak nepneHuKyIspHOCTH IPSMON U MIOCKOCTH.
ITocTpoeHue nepneH UKy ISpPHBIX OPAMON U MI0CKOocTU. CBOUCTBA NEPNIEHAUKYIAPHBIX MPSIMOIl U IIIOCKOCTH.
Iepnennukynsp 1 HakJIOHHAs. PaccTosHUE OT TOUKHU 10 MIOCKOCTU. PaccTosHuE OT MpsIMOI 10 MIOCKOCTH.
PaccTosHIe Mex Iy mapanieabHbIMU MIOCKOCTAMU. PaccTossHUuEe MeXly CKpeluBaroIuMucs npsiMeiMu. Teopema o
Tpex nepneHaukyispax. I[lpuzHak nepneHuKyIsIpHOCTH MIOCKOCTEN. YTOI MeX Iy MPSIMOI U MIIOCKOCTBIO.
JIByrpanHslil yron. JINHEHHBIH yro IByTpaHHOTO yria. Yrod MexX1y INIOCKOCTSIMHU.

IIpakTHyeckue 3aHATHSA:

12

24. Pemenue 3a/1a4 1o TeMe: «AKCHOMBI CTEPEOMETPUHU U X MPOCTEHILINE CIEACTBUSY.

[\

25. Pemenue 3ama4 no teme: «I[lapannenbHOCTh MPSIMBIX U IIOCKOCTEH. M300paskeHue MPOCTPaHCTBEHHBIX (PUTYD
Ha 1mockocTH. [lapannenbHoe MpOEeKTUPOBAHHUE U €0 CBOMCTBA.»




KonTponpHast padota Ne 6 1o Teme: « AKCHOMBI CTEPEOMETPUH U MX MPOCTEHUIINE CICACTBHUS.

26. Pemenwne 3amad o teme: «I[IepmeHIuKyISpHOCTD MPSIMBIX M IJIOCKOCTEH.»

[\S]

27. Pemenne 3amau o teme: «Teopema o Tpéx nmepneHANKyspax. [lepneHauKysap 1 HaKJIOHHAS K IJIOCKOCTH.
Yron Mex 1y NpsIMOM U IIIOCKOCTHIO.
KonTponpHast padota Ne 7 mo Teme: «IlapamienbHOCTD MPSMBIX M INIOCKOCTENY.

28. Pemenne 3amad4 1o teme: «PaccTosiHEe OT TOYKH 70 TIOCKOCTH, OT MPSMOH 0 TIOCKOCTH, PACCTOSIHAE MEKIY
IUIOCKOCTSIMH, MEXIY CKPEUTHBAIOIINMICS IPSIMBIMH, MEKIY IIPOU3BOJIGHBIMA (PUTypaMH B IPOCTPAHCTBE.»

29. Pemenne 3amad mo reMe6 « OpTOroHaabHOE IPOSKTHPOBAHUE. )
KonTponpHast padota Ne§ no teme: «[lepneHIUKYISIPHOCTD MPSMBIX U TNIOCKOCTEH.

Pa3nen 4.
Koopaunatel u
BEKTOPHL

Conep:xanue yueOHOT0 MaTepuaja
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Tema 8. JlexapTOBEI
KOOPJHMHATHI U
BEKTODEI B
HPOCTPAHCTBE.

JlexapToBbI KOOpAMHATHI B IpocTpaHcTBe. [IpsaMoyronbHas (ekapToBa) cucTEMa KOOPAUHAT B IPOCTPAHCTBE.
dopMyna pacCTOSIHUS MEXAY IBYMs ToukamMu. KoopIuHaThI cepeanHbl oTpe3Ka. Y paBHEHHs cepbl, INIOCKOCTH U
npsiMoil. @opMynna pacCTOSHUS OT TOUKHU JI0 MIOCKOCTU. cronb30BaHNe KOOPAUHAT NP PEIIeHHH
MaTeMaTUYECKUX U NMPUKIATHbIX 3a4a4u. BexTops! B mpocTpancTse. [TonsTue BexTopa. Koopaunatel BekTopa.
Monayns BekTopa. PaBeHCTBO BekTOpoB. Cl10KEHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YUCIIO. YTOJ MEXAY IBYMS
BekTopamu. [Ipoekmus BekTopa Ha och. CKaIsIpHOE MPOU3BEICHHE BEKTOPOB. KomnHeapHbIe BEKTOPHI.
Pa3znoxeHne BeKTOpa Mo HaNpaBIeHUsIM. Pa3nojkeHne BEKTOpa MO AByM HEKOJIMHEAPHBIM BEKTOpPaM.
Kommnanapasle BeKTOpHI. PaznoxeHue BekTopa 1o TpéM HEKOMIUTAaHAPHBIM BEKTOpaM. Vcronb30BaHue BEKTOPOB
IIPU PETICHNN MaTeMaTHIeCKUX M MPUKJIAJHBIX 3a7ad.

HpaKTﬂ'—leCKl/le 3AaHATHUA:

10

30. Pemrenne 3a7a4 1o teMe: «JlekapToBBI KOOPIMHATHI B IPOCTPAHCTBEY. BEKTOpHOE ypaBHEHHUE IPSMOM H
IIOCKOCTH. VIcoIp30BaHNe BEKTOPOB IPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHI.

31. Pemrenue 3a7a4 1o teMe: « YTOJI MEXITy CKPEUTUBAIONTUMHUCS MPSMBIMH. YTOJI MEXIY MPSIMON U TNIOCKOCTHIO.
YTroa MeXIy MIOCKOCTSIMUY.

32. Pemenue 3anau no teme: «llmomans opTOroHaabHOM npoekuuu. BeKTophl B IPOCTPaHCTBEY.

[\

33. Pemenue 3anau o teme: «BekTopsl. [leiicTBus Haj BekTopaMu. PasnoxeHne BeKTOpa MO TPEM BEKTOPAM.
PaccrosHne mexay Toukamu. J[efiCTBUA ¢ BEKTOpaMu, 3alaHHBIMH KoopArHaTaMu. CKansgpHOe Npou3BeeHHUE
BEKTOPOBY.

34. Pemenue 3a1a4 Ha TeMy: «Y paBHEHUE IJIOCKOCTU.»
KonrposnbHas padora Ne9 mno teme: «JlekapTOBbI KOOPIMHATHL M BEKTOPHI B POCTPAHCTBE (45 MUHYT).

Pa3nen 5. OcHOBBI
TpHFOHOMeTpI/II/I.

Coaep:xanue yueOHOro MaTepuasa

10
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Tema 9.
TpuroHomeTpuyecKue
hopmybL.

OcHoBbI TpuroHoMmetrpuu. Paguannas u rpagycHas Mepa yria. BpamarensHoe apmxenue. CHHYyC, KOCUHYC,
TaHTEHC, KOTAHI'€HC NPOU3BOIBHOrO yria. Paguannas Mepa yrina. CHHyC, KOCHHYC, TAHT€HC U KOTAaHT€HC YHUCIIa.
OCHOBHBIE TPUTOHOMETPHUUECKUE TOKAECTBA. [Ipeobpazosanus npocmeuuux mpuzoHOMempuiecKux 8blpaxceHu.
TpuronomeTrpudeckne ToxaecTsa. @opmyisl mpuBeeHnss. POPMyIIBI CIOKEHUSA: CHHYC, KOCHHYC U TAHT€HC
CYMMBI B Pa3HOCTH JIBYX yTIIOB. @OPMYJIBI YABOCHHS: CHHYC H KOCHHYC JBOWHOTO yrita. @opMyIsl TOJOBUHHOTO
yraa. [Ipeobpa3oBaHus CyMMBI TPHTOHOMETPHICCKHUX (QYHKIINI B IPOM3BEACHUE U IPOM3BEICHNUS B CYyMMY.
BrlpakeHne TPUTOHOMETPHYECKIX (PYHKIWH depe3 TAHTeHC MMOJIOBUHHOTO apTyMEHTA.

Tema 10.
TpuroHoMeTpu4ecKue

Tpuronomerpudeckue ypaBHeHus. @opmyibl pemieHus TPUrOHOMETPUYECKUX ypaBHeHUH. [Ipocreitmne




YpaBHEHUS.

TPUTOHOMETPHUECKHE YPaBHCHUS. APKCUHYC, apKKOCUHYC, apkmarneenc yucid. TpATOHOMETpHYECKIe HepaBEHCTBA.
IIpocTeiinine TPUrOHOMETPUUYECKHE HEPABEHCTBA.

Tema 11.
TpuronomeTpuIecKue
hyHKIHH.

Tpuronomerprdeckne GyHKINU UX cBoicTBa U rpaduk. OOpaTHBIC TPUTOHOMETPUYECKUE (PYHKITHH.

HpaKTﬂ'—leCKl/le 3aHATHUA:

42

35. Pemienue 3aja4 no teMe: «PagnanHas Mepa yriaa. [ToBopoT TOUKH BOKPYT Hadasia KOOPIAMHAT.

36. Pemenne 3amau o teme: «Omnpenenenue cuHyca, KOCHHyca U TAHT€HCa yTia. 3HaKH CHHycCa, KOCHHYyCca U
TaHTeHCa»

[\S]

37. Pemenue 3a1a4 1Mo TeMe: « 3aBUCHMOCTh MEKAY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO M TOTO K€ YTJIay.

38. Pemenue 3amau o teme: «Tpuronomerpudeckue ToxaecTBa. CHHYC, KOCHHYC M TAHT€HC YTIIOB 0L K — OL.»

39. Pemienue 3a1a4 mo teMe: «DopMyIIbl CII0KESHHS. »

40. Pemenne 3amaq o teme: «CHHYC, KOCHHYC B TAHTEHC IBOWHOTO yria. Cunyc, KOCUHYC U MAH2eHC NOA0BUHHO20
yenay.

[\SRL RIS S}

41. Pemenne 3amau o temMe: «PopMyJIIbl MPUBEACHUS.

42. Pemenne 3amau o teme: «IIpeoOpa3oBaHus CyMMBl TPUTOHOMETPUIESCKUX (DYHKIMK B TPOU3BEICHUE)

43. Pemenne 3amau o teme: «IIpeoOpa3oBaHne MpOU3BEICHNUS TPUTOHOMETPHUIECCKUX (DYHKIIUH B CYMMYY.

44. Pemenne 3a1a4 1o teme: «IlpuMeHeHne OCHOBHBIX TPUTOHOMETPHUYECKUX (hOPMYI K ITpeoOpa3oBaHUIO
CJIOKHBIX TPUTOHOMETPUIECKUX BhIpakeHui». KonTposbHas padota Nel0 mo teme: « TpuroHoMerpruaeckue
TOXIECTBaY. (45 MUHYT).

[\SRL RIS S}

45. Pemenne 3a1a4 1o TeMe: «YpaBHEHHUE COS X = a. APKKOCUHYC HUCAA.»

46. Pemenne 3ama4 1o TeMe: «YpaBHEHHUE Sin X = a. ApKcunyc uuciay.

47. Pemenne 3amad 1o TeMe: « YpaBHEHHUS tg X = a, ctg X = a. APKKOMAaH2enc u apKmaHeenc Yuciay.

48. Permenne TPUrOHOMETPHUYECKUX YPABHEHHM.

49. IIpumeps! pemeHus MPOCTEHITNX TPUTOHOMETPHUECKIX HEPABCHCTB.
Konrposnbnas padora Nell no reme: «TpuroHomerpuueckue ypaBHEHHUs] 1 HEpaBeHCTBaAY. (45 MUHYT).

NN

50. Pemenne 3ana4 no Teme: «O6sacTh onpeesieHus 1 MHOKECTBO 3HAYEHUH TPUTOHOMETPHYECKUX (DYHKIMNY

51. Pemienue 3ana4 no Teme: «4€THOCTh, HEUETHOCTD, NEPUOANYHOCTh TPUTOHOMETPUUECKUX (PYHKLHUID.

52. Pemienne 3ana4 no teme: «CBoiicTBa PyHKIMHU y=co0s X U e€ rpaduky.

53. Pemwenne 3ana4 o teme: «CBolcTBa PYHKIMU Y =sin X u e€ rpaduk».

54. Pewenne 3ana4 no teme: «CBolcTBa PyHKIMH y=tg X, y=ctg X M UX rpauK».

55. Pemenne 3anaq o teme: «OOpaTHBIE TPUTOHOMETPUYECKUE (DYHKLIM.
Konrposnbhas padora Nel2 no reme: «Tpuronomerpuueckue GyHKIHN». (45 MUHYT).

NSRE\SRL UL RL S RES)

Pazgen 6.
MHOrorpaHHUKH H
KpyIJable TeJa.

Coaep:xanue yueOHOro MaTepuaia

14
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Tema 12. MHOTOrpaHHUKH.

Msuororpannuk. [Ipusma. OnpezneneHne MHOrorpaHHuka. Bepuinsel, peOpa, rpaHn MHOrorpaHHuka. PasseprTka.
MHororpaHHsle yribl. BeImykible MHOTOTpaHHUKU.

IMpuszma, e€ ocHoBaHue, OOkoBbIe pEOpa, BbICOTA, OOKOBask IMOBEPXHOCTH. [IpsiMas W HaKJIOHHAs IpH3Ma.
[MpaBunbHass mnpusma. [lapamenenunen. [Ipsmoyronbueli  mapamienenunen. Ky6. @opmynbsl  ruiomanu
MIOBEPXHOCTH Ky0a, mapasiesenuresa, npsaMoyrojbHOro napaiienenunena, npusmsl. [Tupamuna. [upamuna, eé
OCHOBaHME, OOKOBBIE pEOpa, BBICOTA, OOKOBas MOBEPXHOCThb. [IpaBwiibHAs NUpaMuaa. YCedeHHas NHPaMHUA.
TpeyronpHas mupamuaa. Terpasap. Teopema Ditnepa. PopMyJTbl IIIONIAAA MOBEPXHOCTH MTUPAMHU/IBI.




Cummerpusi B MHOTOrpaHHHKaX. CeueHns MHOTOIPaHHHKOB.

Cummerpun B KyOe, B Mapajuiefienuiene, B mpu3Me W mnupaMuje. [IOHSITHE O CHMMETPUH B IPOCTPAHCTBE
(menTpanbHas, ocesas, 3epkaimbHas). [IpuMeps! cumMmeTpuii B okpykatomeM mupe. CedeHus: KyOa, IpU3MBI U
nupamubl. [IpencTaBieHne o NpaBHIbHBIX MHOTOTPaHHHUKAX (TETpasp, Ky0, OKTasip, JOACKAdIP U UKOCAIP).

Tema 13. Tena BparueHus.

Konyc. Dnements konyca. OCHOBaHHE, BEICOTa, OOKOBas TIOBEPXHOCTH, 0Opa3yromasi, pa3Béprka. OceBble CEUCHUS
W CceveHHs, MapajliesibHbIe OCHOBAaHMIO. Y CeUeHHbIN KOHyC. Pa3zBepTka yceueHHOTro koHyca. CedeHus! yCedeHHOTo
KoHyca TutockocThio. mmmaap. OcHoBaHME, BBICOTa, OOKOBas MOBEPXHOCTH, OOpasyromasi, pa3BépTka. OceBbie
CCUCHUS M CCUCHUsI, MapaJUIC/IbHBIC OCHOBaHUIO. Buibl 1ipninHapa.

Tema 14. O6bEMBbI
MHOTOTPaHHUKOB.

O0Bémbl Ten. O0béM u ero m3mepenue. [lonsartue 00 oObéme Tenma. [Tomobue Tenm. OTHOIICHME IUIOMIANCH U
00BEMOB IOAOOHEIX Tel. PopMyIbl 00beMa Ky0a, IPSIMOYTOIEHOTO MapAIICICIHITCAA, TPU3MBIL, TUPAMHUIBL.

Tema 15. O6bEMBI U
MOBEPXHOCTH TeJ
BpAILCHHUS.

O0vém u ero m3mepenue. Ilonsatue 060 o0béme Tema. Ilomobme Ten. Dopmynsl o0beMa HWIMHIApPA W KOHYCA.
DopMyIbl IIIOMIAAN TOBEPXHOCTH LIMJIMHAPA U KOHyca. DopmyJibl 00beMa 11apa, 4acTeil mapa u miomann cepol.
WuTerpanbras popmyina o0béma.

IIpakTHYecKue 3aHATHUSA: 48
56. Pemenue 3anau o teme: «JIByrpanusiit yron. Tpéxrpanuslit u MHOTOTpaHHble YTl [Ipmma. M300paxkenns 2
MIPU3MBI 1 TIocTpoeHue e€ ceuenuit. [Ipssmas npusma. [Ipusma, e€ ocHoBaHme, OOKOBEIE pEOpa, BhICOTa, OOKOBAs
oBEepXHOCTS. [Ipsimast u HakimoHHAs pu3Ma. [IpaBubpHas Ipu3May.

57. Pemienne 3ana4 no teme: «llapamrenenumen. [IpsmoyronsHerid napamienenunea. Kyoy. 2
58. Pemenne 3ana4 o teme: «@opMyibl oM NOBEpXHOCTH Npu3Mbly». KoHTponsHas padora Nel3 mo teme: 2
«IIpusmay. (45 MuHyT).

59. Pemenne 3anaq no teme: «IIupamuna, e€ ocHoBaHue, OOKOBBIE pEOpa, BBICOTA, OOKOBAs IOBEPXHOCTH. 2
[MpaBuiabHas nupamuna. [loctpoeHne nupamMubl ¥ e€ IIOCKUX CEYCHUI.»

60. Pemenue 3anau no teme: «YcedeHHas nupamuaa. IlpasunbHas nupaMuaa. ©@opMyisl INIOMAAN TOBEPXHOCTH 2
MUPAMUJIBI.

61. Pemenne 3ama4 no teme: «IIpaBuibHble MHOTOrpaHHUKW». KoHTponbHas pabora Nel4 no teme: «[Tupamunay. 2
(45 muHYT)

62. Perrenne 3ama4 no teme: «lumuaap. OcHOBaHME, BBICOTA, OOKOBAs IIOBEPXHOCTH, 00pasyromias, pa3BépTka. 2
Bugs! mummaapa. CedeHne MIIMHAPA MIIOCKOCTAMI.

63. Pemrenue 3a7a4 1o teMe: «1eMeHThl KoHnyca. OCHOBaHUE, BRICOTA, OOKOBas MOBEPXHOCTD, 00Opa3yromias, 2
pa3Béptka. CeueHne KoOHyca INIOCKOCTAMU. Y CeU4eHHBIN KOoHyC. Pa3BepTka yceueHHoro koHyca. CedeHns

YCEUEHHOTO KOHYCa INIOCKOCTBION.

64. Perrenue 3aa4 no teMe: «BricanHasi 1 onricaHHAsT TPU3MBDY. 2
65. Pemienne 3anaq o Teme: «BrincanHas n onucaHHas THPAMHUIBIY. 2
66. Permienue 3agau no teme: «Ilap. Ceuenne mapa miockocteio. CUMMETpHS apay. 2
67. Peenne 3anaq no teme: «KacatenbHas I1ockocTs K mapy. Ilepeceuenne n1Byx coepy. 2
68. Pemrenne 3a7a4 o teme: «BrimcanHbple M onmucaHHble MHOTOTpaHHUKH. O TIOHSATHU TEJIa U €T0 TIOBEPXHOCTH B 2
TCOMETPHI».

KonTponpHast padorta Nel5 mo teme: «Tena BpameHus». (45 MUHYT)

69. Pemenne 3anau o teme: «llorsTre 06bpéMa. O0BEM npsMoyTONIEHOTO Hapayvienenuneaa. O0bEM HaKIOHHOTO 2
apajuIesICnuIeay.

70. Pemrenne 3aga4 mo teme: «O0BEM npu3Mbl. PaBHOBEIIMKHE TEay. 2

10




71. Pemienne 3ama4 mo teme: «O0mEM nmpamupl. OOBEM yceu€HHON TUPaMUIIBD».

[\S]

72. Pemienne 3ana4 o teMe: «O0bEMBI Mo00HBIX Te». KonTposbHas paboTta Nel6 o teme: «OOBEMBI
MHOTOTPaHHUKOBY. (45 MUHYT)

[\

73. Pemrenne 3a7a4 mo teMe: «OOBEM IMITMHAPAY.

74. Pemenne 3ana4 o teme: «O0bEM KOHYycCa».

75. Pemenne 3anaq o teme: «O0bEM mapa. O0bEM IApOBOrO CETMEHTA M CEKTOPay.

76. Peenne 3anaq no teme: «lIlnormians G0KOBOW TOBEPXHOCTH LIMIHHAPAY.

77. Pemienne 3aga4 mo teme: «lLmomans 60KOBOM MOBEPXHOCTH KOHYCA.)»

78. Pemienue 3aga4 no teme: «llmomans cephl.»

79. Pemienne 3ama4 mo teme: «ILmomans chepbl. O0bEM mapa». KonrponsHas padora Nel7 no teme: «Ilnomans
MTOBEPXHOCTH 1 00BEMBI TEJI BpallleHUsD». (45 MUHYT).

NN NN

Pasznen 7. Hauana
MaTeMaTH4eCcKoro
aHaAJIN3a

Copep:xaHue yueOHOTr0 MaTepHaJa

=)}
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Tema 16. [TpousBoxHas u
e€ reOMeTPHYECKUIl CMBICIL.

IMonsite o mpousBogHOW (yHKIMH, €€ TeoMeTpuYecKHd W (U3MYECKUH CMBICH. YpaBHEHHE KacaTelIbHOH K
rpaguky QyHkumu. I[IpousBogHBIE CYMMBI, Pa3HOCTH, IPOW3BEICHMS, YacTHOrO. [IpOM3BOJHBIE OCHOBHBIX
aJIeMeHTapHBIX GYHKUUH. [Ipoussoduvie 06pamuol QYHKYUY U KOMROZUYUYU OAHHOU YHKYUU C TUHEUHOL.

Tema 17. [Ipumenenue
TIPOU3BOHON K
UCCIICIOBAHUIO (DyHKIIUH.

IIpomMexxyTKl MOHOTOHHOCTH (QyHKIuH. HaumOoybliee W HaWMeEHbIEE 3HAYCHHUS (PYHKIUM HA IPOMEXKYTKE.
DKcTpeMyMbl QyHKINH.

Bropasi mpom3BomHas, e¢ TeOMETpUYEeCKH W (U3HYECKUH CMBICI. HaxoxJaeHwe CKOpOoCTH s TIpoliecca,
3amaHHOrO (hopmynoir u rpadukoM. Ilpumepsl MCHONB30BaHUS TPOW3BOJHOW I HAXOXKACHUS HAWIYUIIETO
peIIeHus B MPUKIIAIHBIX, B TOM YHCIIE COHAIFHO-I)KOHOMHYIECCKHX, 331a9aX.

HpaKTﬂ'—leCKl/le 3aHATHA:

18

80. Pemenne 3amaq o teme: «IIponssoanas. [IponsBoaHas cTeneHHON (GYHKIMH.»

81. Pemenne 3anaq no teme: «lIpaBuna nuddepeHnrpoBanus. Beruncnenne npou3BoAHBIX 3aJaHHBIX (YHKINH];
HaXO0XJICHHE YIIIOBOr0 KoauIreHTa 1 TaHreHca yrila HAKJIOHa KacaTeJIbHOM.»

82. Pemenne 3anad no teme: «IIpon3BogHbIE HEKOTOPBIX MIEMEHTAPHBIX (yHKIUIL.»

83. Pemienue 3aga4 no teme: «l eoMeTpuuecKuil CMbICH MPOu3BOAHON. DU3NUECKH CMBICI TPOU3BOJHOM. »

84. PaccmoTpeHHe MPUMEPOB UCIIOIb30BaHMs IIPOU3BOJHOM [IIsl HAXOXK/ICHHST HAMITYUIIIEro PELICHUs B
MPUKIIAJHBIX, B TOM YHCIIE COLUATBHO-9KOHOMUYECKHX, 3a1a4ax.
KonTponpHast padora Nel8 mo teme: «IIponsBogHas» (45 MUHYT).

85. Pemrenue 3a7a4 o teme: «Bo3pacranue u yObIBaHUE (YHKITUH.)

86. Pemenue 3amad mo teme: «OKCTpeMyMbl GyHKIHHU. [IprMenenne mpon3BoIHON K TIOCTPOCHHUIO Tpaduka
GbyHKIIN.»

87. Pemenue 3anau o teme: «Hanbonpmiee 1 HanMeHblIee 3HaYeHNE QYHKINHN. BEITyKiI0CTh rpaduka QyHKIINH,
TOYKH TIepernday.

88.HaxoxmeHrne CKOpoCTH IS IIpoIiecca, 3a1aHHOTO0 (GOPMYIIOH U rpaduKoM, BEIYHCIEHHE SKCTPEMYMOB H
HaXOXKJICHUE HANOOJBIIETO ¥ HAMMEHBIIIETO 3HAUCHHS (OyHKIIHH.
Kontponbnas padora Nel9 mo teme: «I[IpuMeHeHre NPOU3BOAHOM» (45 MUHYT).

Pasznen 8. Unrerpan

Coaep:xanue yueOHOro MaTepuajia
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H €ro NIPpUMEHEHHE.

Tema 18. NUuTerpai.

[TepBooOpaznas pynkmmu. [lorsTre mepBooOpazHoil. OCHOBHOE CBOWCTBO IMepBooOpa3Hoi. OCHOBHEIE MpaBUiIa
HaxoXAeHHus TepBooOpa3HbiX. KpuBonwmHeliHas Tpanenus u e€ muomans. [[oHsITHE ONpeaeneHHOr0 WHTerpana.
[Tonstue 00 ompeneaéHHOM HHTErpaje Kak IUIONaau KPUBOJWHEHHON Tpamenuu. [IpuMeHeHue onpeaeneHHOro
WHTETpaia sl HaXOXKACHWS IUIOMAAN KpHUBOJMWHEHHOH Tpanennn. @opmyna Herorona-JleitOnuma. IIpumepst
MIPUMEHECHHS HHTErpaia B GU3UKE ¥ TEOMETPHH.

HpaKTﬂ'—leCKl/le 3aHATHUA:

89. Pemenue 3aga4 no teMme: «llepBooOpa3zHas. [IpaBuia Hax0XISHHS TEPBOOOPA3HBIXY

90. Pemrenue 3aa4 o teMe: « OCHOBHOE CBOHCTBO IepBo0Opa3Hoi. [IpuMepsl Hax0kIeHUs IEpBOOOPa3HOIA.»

91. Pemenue 3anau no teme: «llnomans KpUBOIMHEHHON Tpanenuy U HHTErpaL.»

92. Pemienue 3ana4 1o teme «Boruncienne narerpanos. [lonsTre 06 onpenenéHHOM HHTErpalle KaK IUIOLIaH
KPUBOJIMHENHHON Tpanenuu.»

NN [N

93. Pemienne 3ana4 no teme «Borunciienne unterpaios. Teopema Helotona-Jleiiouuma.»

94. Pemienue 3aga4 no teMe «Bplunciienre miomaaei ¢ moMoIbi0 HHTETPaIoB.»

95. Pemienue 3ana4 o Teme «lIprMepbl NpUMEHEHHUs] HHTErpajia B M3UKE U TEOMETPHUH. )

96. HpI/IMeHGHI/Ie HpOHSBO,HHOﬁ 1 MHTCrpaJia K pCUICHUIO NPAKTUYCCKHUX 3a4a4.

97. IlpuMeHeHne MHTETpajia K BBIYUCICHHUIO (PM3UYECKUX BEJIMUNH, IUIOMaAeld 1 00bEMOB.
KonrposnbHas padora Ne20 o Teme: «HTerpan u ero npumMeHenue» (45 MuUHYT).

[NSRE\SRY SR SR] )

Paznen 9.
Kom6nnaropuka.

Coaep:xanue yueOHOro MaTepuaia

Tema 19. KomOunaTopuka.

OCHOBHBIC IOHATHSI KOMOMHATOPUKH. [l00YepeHbII U OJJHOBPEMEHHBIN BEIOOD HECKOJIBKUX JJIEMCHTOB M3
KOHEYHOTr0 MHOKecTBa. DopMyJIbI UKCIia IEPECTAHOBOK, COUCTAHHM, pa3MEICHHUH. 3aa4u Ha TIOJCYET Yrcia
pa3MelleHH A, IePECTaHOBOK U coueTaHui. PenieHue 3a1a4 Ha iepeOop BapuaHTOB. PelieHne KoOMOMHATOPHBIX
3anad. Popmyna 6maoma Heiotona. CBolicTBa OMHOMUANBHBIX K09 dummenToB. Tpeyronpauk [Tackas.

HpaKTﬂ'—leCKl/le 3aHATHA:

98. Pemienue 3agau no teme: «lIpaBuso npoussenenus. [lepecranosku. Pazmenienns. CoueTanus u ux CBONCTBA.
HcTopus pa3BuTus KOMOMHATOPUKH | e€ POJIb B PA3IMYHBIX chepax YeIOBEUCCKON JKU3HEACATCILHOCTH. »

99. Pemenue 3anau no teme: «bunom Herorona. Tpeyronsuuk IMackans. [Ipuxiagnele 3agauu.»

100. Pemrenne koMOMHATOPHBIX 3a7ad.
KonTponpHast padota Ne21 mo teme: «9aeMeHTh KOMOMHATOPUKHY. (45 MHUHYT).

Tema 10. Dj1eMeHTBI
Teopuu
BEPOSITHOCTEH U
MaTeMaTH4ecKoii
CTATHCTHKH.

Conep:xanue yueOHOT0 MaTepuaja
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Tema 20. DeMeHTBI
TEOPHHU BEPOSTHOCTEH.

DeMEHTapHBIC U CIOXKHBIE COOBITHS. PaccMOTpeHue cinydaeB U BEpOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHUH,
BEPOSITHOCTH POTUBOMOJIOKHOTO COOBITHS. [onsimue o Hezagucumocmu cobvimuil. Beposmuocms u
CmMamucmuyeckas 4acmoma Hacmynienus coovimus. Perenue npakTH4ecKux 3aj1ad ¢ NpUMEHEHHEM
BEPOSATHOCTHBIX MeTO/10B. COOBITHE, BEPOSITHOCTh COOBITHS, CIIOKCHHE M YMHOXKEHHUE BeposaTHOCTeH. [TonsaTHE 0
HE3aBUCHMOCTHU COOBITHIA. JIUCKpeTHAs ciydaiiHas BEIMYMHA, 3aKOH €€ pacnpeseicHus. YucaoBbie
XapaKTEPUCTUKHU JTUCKPETHOM ciydaiiHOW BeauduHbl. [ToHsATHE 0 3aKOHE OOJIBIITUX YHUCEIL.
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Tema 21. Ctatuctuka.

[IpencraBnenne maHHBIX (TaONHUIBI, AUATPaAMMEI, TpaduKH), TeHEepaIbHAas COBOKYITHOCTE, BRIOOPKA, CpeaHee
apudpmernueckoe, Mearana. YUCIoBble XapaKTepUCTHKH psiioB. [ToHsTHE 0 3aJa4ax MaTeMaTUYECKOW CTATHCTHKH.

IIpakTnyeckue 3aHATHA: 12
101. Pemrenue 3amau no teme: «CoObitust. KomOunanms coosituii. [IpoTnBoOnonokHoe coObITHE.» 2
102. Pemrenue 3a1a4 no teme: «BepositHoCTb coObITHS. ClI0KEHUE BEPOSITHOCTEH. » 2
103. Pemenue 3aa4 1o teme: «HezaBrcumble COOBITHS. Y MHOKEHHE BEPOSITHOCTEH. » 2
104.Pemrenne 3ana4 o teme: «CratucTrdeckas BepoaTHOCTh. CiiyuaiiHbie BeTUInHbL» KoHTposbHas paboTa Ne22 2
0 TeMe: «IJEeMEHThI TEOPUH BEPOSITHOCTE» (45 MUHYT).
105Pemenne 3amau o reme: «lleHTpanpHble TeHIESHIIMU. Mephl pazdpoca.» 2
106. Pemrenue 3a1a4d Ha HAXOXKJIECHUE CPEAHEH apuPMETHUECKON 1 METMaHbl C IPUMEHEHNEM METOIOB 2
MareMaTudeckoi ctaructukn. Kontponbaas padorta Ne23 mo teme: «Cratuctukay (45 MUHYT).
KoncyabTanus 2
ITpoMe:kyTOUHAS aTTeCTAlUs - IK3aMeH 6
294

1. — 03HaKOMHWTENBHEIN (y3HABAaHHE PaHEE U3YUYECHHBIX OOBEKTOB, CBONCTR);
2. — peNpOAYKTHBHBIN (BHITIOTHEHHUE ACSITEILHOCTH IO 00pa3Ily, HHCTPYKIIUN WITH IO PyKOBOJICTBOM);

3. - HpO,Z[yKTI/IBHLIf/’I (HJ'IaHI/IpOBaHI/IC " CaMOCTOSATCIBbHOC BBITIOJIHCHUC ACATCIbHOCTH, PCILICHUC HpO6J'ICMHI>IX saﬂaq)
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5. O6pa3oBaresibHbIE TEXHOJIOTHU

[IpakTuyeckue 3aHATHS MPOBOJATCA C HCIOJIb30BAHMEM AKTUBHBIX METOJOB: paboTa B
MaJIbIX TpYMIax, KOJUIEKTUBHOE BBINOJHEHUE 33aJaHMi B TOATpyHmax s 0000LIeHHs
TEMAaTUYECKOI0 TEOPETHUECKOro MaTepuaiia, paboTa B MajblX I'pyNnax MpHU pPelIeHun 3aaad,
npobiaemMHoe oOyueHHe (CTUMYJTUPOBaHHME CTYACHTOB K CAaMOCTOSITEILHOMY MPHOOPETCHHUIO
3HaHMil). Ha mpakTuueckux 3aHATUAX MPEeAyCMOTPEHO pEelIeHUe 3aad 110 BCeM TeMaM Kypca
Beimonnenne 3ananHuii TpeOyeT MCIONB30BaHUS HE TOJNBKO YYEOHHKOB W TOCOOMWiA, HO M
MH(POPMAIIUH, COJIEpPIKAILECHCS B IEPHOINUESCKUX H3IaHusIX, IHTepHeTe.
Ha nexnusx:
- nH(OpMAIMOHHAS JEKIIHA.
Ha npakTryeckux 3aHATUAX:
- WHIUBUAYyaJbHblE TEMAaTUYECKHE BBICTYIUICHMS C IE€PEBOAOM  TEOPETHUECKOM
UH(POPMALIUU B CXEMAaTHYECKYI0 M 00pa3HO-CXeMaTHUYECKYI0 (hopmy;

- peuieHue 3a1a4 (paboTa B MaJbIX TPyMIax);

- KOJUJIGKTHMBHOE BBIMOJHEHUE 33aJaHUi B MOATPYMIAX A 000OLIeHHsS TeMaTHYECKOTO
TEOPETUYECKOI0 MaTepHaa.

3aHATHS, MPOBOAUMbIE B AKTUBHOW M HHTEPAKTUBHOM Gopmax

O0Bem
Howmep
oMb HanmenoBanue Temsl ®opMa poBEACHUS 3aHATUSA B
gacax

IIpakTuueckoe 3aHATHE 5.
Tema 1. ApudmeTHueckuii KOpPEHb 2
HaTypaJbHOW CTENEHH.

IIpakTrueckoe 3ansTHE 25

[TapannenbHOCTH TIPSIMBIX n
IUIOCKOCTEM. H3o6paxenne
Tema 6. P 2
MIPOCTPAHCTBEHHBIX ¢buryp Ha
IIJIOCKOCTH. [TapannensHOE

IMPOCKTUPOBAHUC U €TI0 CBOIICTBa

[IpakTnueckoe 3anstue 57
[Tapannenenune.

Tema 12. < 2
[IpssMOyTONBHBIH
napauenenunesn. Kyo6.
[IpaxTnueckoe 3anarue 59
IMupamuna, eé ocHOBaHUE, OOKOBEIC KomexkTuBHOE BBIOIHEHNE 3aJaHUH
Tema 12. pEOpa, BeIcOTa, OOKOBast HOBEPXHOCTH. | B nmoArpynmax s 000011IeHNA 2

Tpasubnas nupamuna. TlocTpoeHne | peyaTygeckoro TEOPETUUECKOTO

IIMPaMUIbI U €€ TNIOCKHUX CCUCHUUN

MaTepuasa
[IpakTHueckoe 3anstue 61
Tema 12. 2
[TpaBuJIbHBIE MHOTOTPaHHUKH

[IpakTnueckoe 3anstue 62
Hununnap. OcHoBaHUe, BHICOTA,
Tema 13. OOKOBast MOBEPXHOCTh, 00pasyoIas, 2
passéprka. Buysl nuunapa. Ceuenne
[WIMHPA UIOCKOCTMH

[IpakTHueckoe 3aHATHE 63
Onementel  koHyca.  OcHOBaHWe,
BbICOTa,  OOKOBas  MOBEPXHOCTb,
T obpasyromas, pasBéprka. CeueHue

ema 3. N 2
KOHyCa IUIOCKOCTAMH. Y CEUCHHbIH
KOHYC. PasBeptka YCEUCHHOTO
koHyca. CeyeHHs yCeYeHHOro KOHyca
IIOCKOCTBIO
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Tema 16.

[IpakTrueckoe 3ansTue §1
[Ipaswia muddepeHnupoBaHus.
BbruriciieHue Iponu3BOIHBIX 3a/1aHHBIX
(bYHKIMIA; HAXO0XKICHUE YTIIOBOTO
Kod(HIHEHTa U TAHT€HCa yIiia
HAKJIOHA KacaTeJIbHOU

Tema 18.

[IpakTnueckoe 3ansatue 89
[epBooOpasnas. [Ipasmna
HaXO0XJICHHS IIEPBOOOPa3HbIX.
OCHOBHOE CBOHCTBO NEPBOOOPA3HOH.
[puMepsl HAXOKICHUS
IepBOOOpa3HO

Tema 18.

[Ipaktrueckoe 3ansTue 91
[Inomans KpUBOJIMHEWMHON Tpanenuu
1 MHTETPa

Tema 19.

[IpakTnueckoe 3ansatue 99
bunom HetoTona. TpeyroyibHUK
ITackans. [Ipuknaansie 3a1a4u.

Tewma 20.

[IpakTnueckoe 3ansatue 102
BepositHOCTE cOOBITHA. CliO’KeHHE
BEPOSTHOCTEM.

Tema 2.

[IpakTrueckoe 3anstue 12
WppatmonanbHbIe YpaBHEHUS U
HEpaBEHCTBA.

Tema 4

[Ipaxtrueckoe 3anarue 20
CoiicTBa IOrapuQMoB.
JlecaTHUHBIE U HATYpAJIbHBIE
Jlorapu@Mel.

Tema 10

[IpaxTHueckoe 3anarue 49
[Ipumeps! pemieHus TPOCTENIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

Tema 17.

[IpaxTHueckoe 3anarue 86
JKcTpeMyMbl (DyHKIIHH.
[IpumeHneHnue npou3BOIHON K
MOCTPOCHHUIO rpaduka QYHKIUH.

pemienue 3anad (pabota B MajbIx
TpyIIIax)

Tema 19.

[Ipaktraeckoe 3anstre 101
CoObrtnsa. KomOuHamsa coOBITHHA.
[IpoTuBoMONOKHOE COOBITHE.

WH/IMBUyaIbHBIC TEMATHYCCKHEC
BBICTYIIJICHUA C ICPECBOAOM
TeOpEeTHIEeCKOW HHPOPMAITHH B
CXEMaTUYeCKYI0 U 00paszHo-
CXEMaTHYECKYI0 (hopMy

Bcezo no oucyunnune

34

6. OueHouHble cpeAcTBA JJf TeKYHIero KOHTPOJIS YCIeBaeMOCTH,
NMPOMEKYTOUYHOM aTTeCTAIUN MO0 UTOraM OCBOEHMSI TMCIUIJIMHBI U Y4e0HO-

MeTOM4YecKoe odecneyeHue CaMOCTOATEIbHOI padoThl 00y4aroIMXCH

6.1. OnleHOYHBIE CPEACTBA ISl TEKYIIEr0 KOHTPOJIAA yCIIeBAeMOCTH Y4eOHO-MEeTOAUYeCKoe
olecreyeHne CaMOCTOSITEIbHON PadoThl 00y4aroIIuXCs

Tema 1. JleiicTBUTEILHBIE UK CIIA.
Onenounsle cpeactsa: Konrponsaas padora Nel (BxoaHoit cpe3). Konrponbhas padora
cocTouT U3 13 3agay, Bpemsi BHINOJHEHUS — 45 MUHYT.
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[Tpumep 3agaum:

B xuure Enensl Monoxosernn «Ilogapok MoIoabIM X03s5iiKam» UMEETCs pelentT 3 mupora ¢

3

yepHocauBOM. [[ns mupora Ha 10 yenoBek cieayeT B3sTh 10 ¢ynTa yepnocnuBa. CKOJIBKO
rpaMMOB YEpHOCUBA CIIEYET B3STh JJIsl MUPOTa, pACCUYMUTAHHOTO Ha 6 yenoBek. Cuuraiite, 4To
1 ¢ynT paBen 0,4 kr.

Onenounsie cpencta: KontponbHas padota Ne2 mo teme: «JlecTBUTENbHBIC YUCTAY.
KonTtponbHas pabota coctouT u3 6 3a1a4, BpeMst BHIIOTHEHUS — 45 MUHYT.
[Tpumep 3agaum:

Brruncnure:
2

n By (Vavie) .

0 -1
15 272 33

Tema 2. CtenenHas pyHkuus.
Onenounsie cpeacta: KontponbHas padora Ne3 mo teme: «CreneHHass GyHKIHS.
KonTponpHas pabota cocTouT U35 3a1a4, BpeMsl BBIIOJIHEHUS — 45 MUHYT.
[Tpumep 3agaum:
Haiizute o61acTs onpenenenns GyHkmnn y = V4 — x2.

Tema 3. [loka3arenbHas pyHKIHS.
Onenounsie cpencta: KontponbHas padora Ned o teme: «ITokazatenbHas GyHKIHS.
KonTponbsHas pabota cocTouT U3 5 3a1a4, BpeMst BHIIOTHEHUS — 45 MUHYT.
[Tpumep 3agaum:
Pewmnre ypaBHeHue:

12—3.X_ . x x _
D (5) =25 24 +2°-20=0

Tema 4. Jlorapupmuueckast yHkuus
Ouenounsle cpeactsa: Konrponbaas padora NeSmo teme: «Jlorapudmmuueckas
bynkums». KoHTposbHast pabota cOCTOUT U3 8 3a7a4, BPEMs BBHITIOJIHEHUS — 45 MUHYT.
[Ipumep 3amaumn:
Beruucnure:
1) log: 16; 2) 5itlogs 3, 3) log, 135 — log, 20 + 2 - log, 6.
2

Tema 5. AKCHOMBI CT€peOMeTPHH.

Ouenounsle cpeactsa: KonrponbHas padota Neb 1o reme: « AKCHOMBI CTEPEOMETPUN.
KoHnTtposbHast pabota cocTouT u3 3 3a7a4, BpeMs BBHITTOTHEHUS — 45 MUHYT.
[Ipumep 3amaumn:

Bepmmnsl tomanoii ABCM He npuHaaiexat ogHoi niaockoctu. HazoBure Bce
IUIOCKOCTH, KOTOPBIE OIPEAEIIAIOTCS MPSAMBIMH, IPOXOJALIMMH Y€PE3 BEPLUIMHBI JOMaHOU
ABCM, u coznepkat TOJbKO OJIHO 3B€HO 3TOW JJOMAHOM.

Tema 6. IlapauiesqbHbIe IPSIMBIE U IVIOCKOCTH.

Onenounsie cpeactBa: KontponbHas padora No7 mo teme: «IlapaensHbie mpsMbie U
iockocTuy. KoHTposbHas paboTa coctout U3 3 3a7a4, BpeMsl BHIIOTHEHUS — 45 MUHYT.
[Tpumep 3agaum:

[Inockocte, napannensHas cropoHe AC tpeyronsHuka ABC, nepecekaer ctopony AB B Touke
A1, a cropony BC — B Touke Ci.Haiiagure A1C1 ,ecmn AC=12 cm, BA1: BA=1:3.
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Tema 7. IlepneHauKy A pHbIe NPAMbIEC H IIJIOCKOCTH.

Onenounsie cpeacta: KontponbHas padora Ne8 mo teme: «IlepneHauKysipHbIe IPSIMBIC
U mockocT». KoHTposbHas paboTa COCTOUT U3 4 3a/1a4, BpeMs BBIIOJIHEHUS — 45 MUHYT.
[Tpumep 3agaum:
Bepmmna A tpeyronsauka ABC sBisieTcss ocHOBaHuEM nepneHaukyisipa AD k ninockoctu
TpeyroabHuka. Jlokaxure, uro eciiu £ZBDA=2CDA, to £DBC=£DCB.

Tema 8. KoopanHaThl 1 BEKTOPBI.

Onenounsie cpeacta: KontponbHas padora Ne9 mo teme: «KoopiuHATHI M BEKTOPHD».
KonTtponbHas pabota coctout u3 6 3a1a4, Bpemst BHIIOTHEHUS — 90 MUHYT.
[Tpumep 3agaum:
I'unotenysa AB paBHOOEPEHHOTO IPSIMOYTOIBHOTO TpeyroyibHuka ABC JIeXHT B TNIOCKOCTH
0. Yron mesxay mnockoctsimu ABC u o paen 45°, a oproroHansHas OpoeKIus TPeyroabHEKa

ABC Ha IIOCKOCTE 00 UMEET IIJIONIAAb 16V2 cM2. Haitnure paccrosinue ot Touku C 10
ILIOCKOCTH 0.

Tema 9. Tpuronomerpuueckue GpopmyJabl.

Onenounsle cpeactsa: Konrponsaas padora Nel0 no Teme: « Tpuronomerpuyeckue
dbopmynsy. KonTposbHas paboTa cOCTOHUT U3 5 3a/1a4, BpEMs BBITIOJIHEHUS — 45 MUHYT.
[Ipumep 3amaymu:

Brruucnure:

1) cos 765° ; 2) sin 197”.

Tema 10. Tpuronomerpnyeckne ypaBHeHHsI 1 HEPaBeHCTBA.

Onenounsie cpeacta: KonrponbHast pabora Nel 1 mo teme: « TpuroHOMETprHecKre ypaBHEHHS 1
HepaBeHeTBa. KonTponbHas pabota coctout u3 11 3amay, Bpems BeimonHeHUS — 90 MUHYT.
[Tpumep 3anaum:

25i11x+ﬁ=ﬂ.

Pemnre ypaBHeHus:

Tema 11. Tpuronomerpunyeckne GyHKIHH.

Onenounsie cpeacta: KontponbHas padora Nel2 mo teme: « Tpuronomerpuyeckue
¢ynkuun». KoHTposiabpHas pabota cocTouT U3 6 3a/1a4, BpeMs BBIITOJHEHUS — 45 MUHYT.
[Tpumep 3agaum:

HaiinuTe o6macTh onpeneneHusl © MHOKECTBO 3HAYCHUH (PYHKIIUU y=2COSX.

Tema 12. MHOrorpaHHuKH.

Onenounsie cpeacta: Konrponbhas padora Nel3 o teme: «IIpusmay. KontpoasHas
pabota cocTouT U3 3 3a7a4, BpeMsl BHIIOIHEHUS — 45 MUHYT.
[Tpumep 3agaum:
Otpes3ok AB nnuHOM 12 cM JIEXKUT B OJHON U3 IpaHel ABYIPAaHHOTIO yIJIa U NEPIEHIUKYIIAPEH
peOpy yruia, mpuyeM Touka A JIEXHUT Ha pedpe AByrpaHHoro yria. Haliqurte aymHy npoekinuu
oTpe3ka AB Ha BTOpy!O I'paHb, €ClIu ABYTPaHHBIN yroia paseH 60°.

Onenounsie cpeacta: KontponbHas padora Nel4 o teme: «Ilupamuma». KontponsHas
pabota cocTouT U3 3 3a7a4, BpeMsl BBIIOIHEHUS — 45 MUHYT.
[Tpumep 3agaum:
CropoHa OCHOBaHHs TNPaBHJIBHOW YETHIPEXYTrOJIbHOM mHpamMuIbel paBHa 4 cM, a amodema
o0pasyer ¢ II0CKOCThI0 ocHOBaHUs yron 60°. Haiinure:

a) BBICOTY UPaMUJIBL;

0) OOKOBYIO IMMOBEPXHOCTH MMHUPAMH/IBI.
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Tema 13. Tesia BpameHnus.

Onenounsie cpencta: KontponbHas padora Nel5 mo teme: «Tena BpameHus».
KonTtponsHas pabota coctouT u3 3 3aaa4, BpeMst BHIIOTHEHUS — 45 MUHYT.
[Tpumep 3agaum:
Panuyc mapa pasen 17 cm. HaiinuTe momans ceueHus mapa, yJaleHHOIO OT €ro LeHTpa Ha 15
CM.

Tema 14. O0bEéMbI MHOTOTPAHHUKOB.

Onenounsie cpenctBa: Kontponbhaas padora Nel6 mo teme: «O0BEMBI
MHOTOTPaHHUKOBY». KoHTpobHas paboTa cOCTOUT U3 3 3a/1a4, BpeMsl BBITIOJIHEHHS — 45 MUHYT.
[Ipumep 3amaumn:

OcHoOBaHuE MPSAMON MPU3MBI — IPSIMOYTOJIbHBIA TPEYTOJIBHUK C KareTamu 3 u 4 cM. Jluaronaib
OOKOBOW TIpaHH, COJAEpKaIlell TUIOTEHY3y TpeyroibHuKa, paBHa 13 cm. Haiigure oObem
IIPU3MBL.

Tema 15. Ilnomaab NOBEPXHOCTH U 00bEMBI TeJl BpallleHUs.

Onenounsie cpencta: KorrponsHas pabora Nel 7o Teme: «I Liorap moBepXHOCTH 1 00BEMBI T
BpaiieHis». KoHTposibHast pabota cocTouT U3 3 3a7a4, BpeMs BBITTOTHEHUS — 45 MUHYT.
[Ipumep 3amaumn:
Ha paccrosiHuu 4 cM OT 1ieHTpa Iiapa MpOBEIEHO CeYEHHUE, TUaMeTp KOTOPOro paBeH 45 cwm.
HaiinuTe nnomaap moBEpXHOCTH U 00BEM IIapa.

Tema 16. IlpousBoanas.
Onenounsie cpeacta: KontponbHas padora Nel8 o teme: «IIponsBomnHasy.
KonTtponbHnas pabota coctouT u3 6 3a1a4, BpeMst BHIIOTHEHUS — 45 MUHYT.
[Tpumep 3agaum:
Haiinure npousBoaHyio GyHKIMU:
1 2 6 2%
1) 3x2 — = 2) (;+7) ; 3)e*-cosx; 4)—.

3’ sinx

Tema 17. IlpumMeHeHre TPONU3BOAHOM.

Onenounsie cpeacta: KontponbHas padora Nel9 o teme: «IIpumenenue
npoun3BoiHOW». KoHTponbHast pabota cocToUT U3 7 3a/1a4, BpeMs BBIIIOJIHEHUS — 45 MUHYT.
[Tpumep 3agaum:

. — 3 2
Haiizure crammonapusie Touku ¢yskman f(x) = x> — 2x° + x + 3.

Tema 18. UuTerpasn.
Ouenounsie cpeactBa: KoarponsHas padora Ne20 mo teme: «MuTerpam». KonTponsHas pabota
COCTOMT U3 6 3a71a4, BpeMsI BBIIIOJIHEHUS — 45 MUHYT.
[Tpumep 3agaum:
— ; 2x .
Jokaxmwure, uto Gpyukuus F(x) = 3x + sinx — e SBIIAETCS IEPBOOOPa3HON HYHKITMI
f(x) =3+ cosx — 2 e** Ha Bcell YnCIIOBOI IPAMOIA.

Tema 19. KomOnnaTopuka.
Onenounsle cpencta: KontponmpHast pabora Ne2l mo Tteme: «KomOuHatopukay.
KoHnTposbHast pabota cocTOUT U3 5 3a7a4, BpEMs BBHITTOTHCHUS — 45 MUHYT.
[Ipumep 3amaumn:
Beruncnure C%zi Aiz.

Tema 20. Di1eMeHTHI TeOPHH BEPOSATHOCTEIA.
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Onenounsie cpenctBa: KonrponmbHas pabora Ne22 mo Teme: «DJIEMEHTBHI TEOPUHU
BeposTHOCTEW». KoHTponpHas pabota coctouT u3 6 3a1a4, BpeMs BBINOIHEHUS — 45 MUHYT.
[Tpumep 3anaum:

B urpansnoit konone 36 kapt. KakoBa BEpOsATHOCTb TOTO, YTO B3ATasl HAyraJ KapTa OKaXeTcs:
1) Basmerom; 2) 6yOoHOBOM?

Tema 21. CraTucruka.
Onenounsie cpenctBa: KourtponpHas pabora Ne23 mo Teme: «Cratuctukay.
KoHTposbHast paboTa cocTOUT U3 5 3a7a4, BpEMs BBITTOTHCHUS — 45 MUHYT.
[Ipumep 3amaumn:
Haiinure pazmax, Moy, MeIuaHy U CpeHee BHIOOPKH
-2,0,2,-3,-2,5.

6.2. OneHo4Hble cpeacTBA 1A MPOMEKYTOYHOM ATTECTAllMH 10 HTOraM OCBOCHUS
AU CHUTIIHHBI

IIpakTnyeckue 3ananus k 1uddepenuupoBanHomy 3adery 1 cemecTp

V25 —10x+ x2 +y = 4,
y—3x+11=0.

y — V25 —x? =0,

1. a) IlycTb (Xo;yo) — pEIIEHHE CUCTEMBI {

0) Haitmure mpounsBeeHne XoYo.

2. a) [Iyctb (Xo;yo) — pelICHHE CUCTEMBI {

y+5=|x—6|.
0) Haiigure cymmy Xo + Yo.
0,2%¥-0,008
3. a) Pemmre HepaBeHCTBO > S O
x“—10x+25
2
X“+6x+9
4. PemmTe HEpaBeHCTBO — . . 2 0 .
2X—4
s p 2 x? —5x—3 —0
. Pemmre ypaBHeHue 3x_p7 O
6 p 3 x2+5x—2 .
. Pemute ypaBHeHue = _0,252 =
x—2 18 x—2 3
e—2) - =7 ( — ) +10
7. a) Pemmre ypaBHeHUE 2 (x—2) 2 x—2 :

0) Haitnure ero KopHH, TpUHAJISKAITUE OTPE3KY [_2; 2].

(x+3)? 20 (x%%S_ 2 )_+1

=8
5 +(x—|—3)2 5 x+3

8. a) Pemure ypaBHeHUE .
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10.

11.

12.

13.

14.

15.

16.

17.

0) Haitnure ero KopHH, TpUHAJISKAITUE OTPE3KY [_6; _4].

b (x—81)2 :7():1 _xil) !

a) Pemute ypaBHeHue

0) Haitnure ero KopHH, TpUHAJISKAITUE OTPE3KY [_2; 3].

_ 4
a) Perute ypaBHeHne logs(2 —x) = logys x™.

1
llogg 2 loggy 8] .

0) YKaxuTe KOpHU 3TOr0 ypaBHEHUS, MPUHAJIeKAIINE OTPE3KY

log, (x* — 14x) = 5.

a) Pemute ypaBHeHue

{log:;(),l; sx/ﬁ]

0) YKaxuTe KOpHU 3TOr0 ypaBHEHUS, MPUHAJIeKAIINE OTPE3KY

97 _g8.3% 1450

a) Pemute ypaBHeHue

3

7
1,= .
0) Haiigute Bce KOpHM 3TOr0 ypaBHEHHUS, TPUHAICKAIINE TPOMEKYTKY

45 23 15 =0.

a) Pemmte ypaBHeHue:

2;4/10].

0) OnpenenuTe, KaKMe U3 €ro KOpHEH MpUHAIIIEKAT OTPE3KY

6logs x — Sloggx+ 1 =0.

a) Pemmte ypaBHeHHe

0) Haiigute Bce KOpHH 3TOT0 YpaBHEHHUS, TPUHAICIKAIINE OTPE3KY [2; 2,5 ]

1+1log, (9x° +5) =log 5 V/8x* + 14.

a) Pemmte ypaBHeHue

_1:2
"9

! ; ]
0) Haiigute Bce KOpHM 3TOr0 ypaBHEHHUSI, TPUHAUISKAIINE OTPE3KY

x+2) =logg(x*).

a) Pemnte ypaBHeHue log (

1
10g67; logg 35] :

0) Haiigute Bce KOpHM 3TOT0 ypaBHEHHUSI, TPUHA UISKAIIIHIE 0Tp€3Ky[

27— 5.9 32 445 — 0.

a) Pemute ypaBHeHue



4; logs 10].

0) YKakuTe KOPHU 3TOr0 YpaBHEHHs, IPHHAJIEKAIIUE OTPE3KY [logs

4x2—2x+l _|_4x2—2x — 20
18. a) PemmTe ypaBHEHME '

6) HaiimuTe Bce KOpHH 3TOT0 ypaBHEHHUS, IPUHAUICKAIIUE OTPE3KY [_ 1; 2]'

3.9V 7 _7.6°43.451 — 0.

19. a) Pemnte ypaBHEeHUE

0) YKaxuTe KOPHHU 3TOTO YpaBHEHUS, IPUHAUICKAIIETO OTPE3KY 2; 3].

7 . 9x2—3x—|—1 + 5 . 6x2—3x+1 - 48 . 4x2—3x — 0

20. a) Pemmte ypaBHEHHE

6) HaiimuTe Bce KOpHH 3TOTO YpaBHEHUs, PUHAIeKAIe OTpe3Ky [—1; 2].

1
255455l <2,

21. Pemmre HEpaBEHCTBO 25"

22l 7.2 5 <.
2 =2
23. Pemmre HEpaBEHCTBO: =1 5'-3
16T —9.477 11> 0.
24. Pemmrte HEpaBEHCTBO: -
25. Pemmte HEPABEHCTBO: 25" —20"-2-16"<0.

3—-0,25"
—’2175_

26. Pewmre HepaBeHcTBO: 2 — 2 %
255 210 _ 92480 <
27. Pemmre HEpaBEHCTBO: ? = Y-

22. Pemmre HEpaBEHCTBO:

> 2.

1 1

> .
28. Pemmte HEpaBEHCTBO 6x> —5x ~ Vex?—5x+1—1
(xz—x—6)-\/8—x§0.
2vx+3 - 3vVx+3
x+1 7 x42

29. PemnTe HEPaBEHCTRBO:

30. PemmTe HEpaBEHCTBO

31. Tpeyrompauku ABC u ADC nexar B pa3HbIX IUIOCKOCTSIX U UMEIOT 0011yt0 ctopory AC.
Touxka E nexur Ha ctopone AB, a F nexut Ha cropone BC, npuuém EF napannensna
mnockoct ADC. P — cepeauna AD, K — cepeauna DC.

1) Hokaxwure, uto EF || PK.
2) Kaxkoso B3anmHoe pacnionoxenue npsambeix PK u AB? Uemy paBeH yroa Mexmay
TUMHU NIpsAAMbIMH, eciin yrosl ABC pasen 40° u yroin BCA pasen 80°7
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Tpanemus ABCD (AD u BC — ocnoBanus) u TpeyroibHUK AED nMeroT o011yt cTopoHy

AD u nexart B pa3HbIX I10cKocTsAX. Touka M sexut Ha cropoHe AE, a P nexur Ha

cropone DE, mpuuém MP napauienbHa mioCKOCTH TpaneuuH.

1) Hoxaxwure, uro MP || BC.

2) Kaxkoso B3anmHoe pacnosioxkeHue npsimeix MP 1 AB? Uemy paBeH yros Mexay
TUMHU NpsAMBIMH, eciid yrosl ABC pasen 110°? [losicHuTe.

OcnoBanne AD tpanenuu ABCD (AD u BC — ocHOBaHMS) JIEKUT B TJIOCKOCTH o.. Yepes

touku B u C npoBenieHbl napasuiesibHble TPsIMbIE, EPEeceKaroIie TNIOCKOCTh 0 B TOUKaX

E u F cooTBeTcTBEHHO.

1) Hoxaxwute, uro BCFE - mapamienorpamm.

2) KakoBo B3anmHoe pacrnionoxenue npsmbix EF u AB? Uemy paBeH yros Mexmay STUMHA

npsimbiMu, eciiu yroil ABC pasen 150°7? Iosicaure.

B terpasape DABC yrist DBA u DBC npsamsie, DB = 6, AB=BC =8, AC=12.

ITocTpolite ceuenue TeTpasipa IIOCKOCTIO, IIPOXOIAIIe yepes cepenuny DB u

napasienbHol miockoctu ADC. Halinure miomaas ceueHus.

Bce rpanu napamnenenunena ABCDA1B1CiDi kBanpatsl co ctopoHoit 4. Uepes

cepenuny pebpa AD mapamiensHo iockoct DA 1B mpoBenena miockocts. [TocTpoiite

CEUYEHHE U HAMJUTE €ro MepUuMeTp.

B terpasape DABC touka M — cepenuna AC, DB =6, MD = 10, yron DBM npsiMmoii.

[ToctpoiiTe ceuenue TeTpasapa MiIOCKOCThIO, MPOXoAdLIel yepe3 cepenuny pedpa DC

napasuienbHo wiockocty DMB, u HaiiguTe mionaabs cCeYeHus.

ABCDAB1C1D; — napamienenunen, Bce rpaHd KOTOPOTO NPSAMOYToJbHUKH, AD =4,

DC = 8§, CC; = 6. [locTpoiiTe ceueHne napajuieenunea, mioCKOCThI0, TPOXOAAIIEH

yepes cepenuny pedpa DC mapamnensHo miockoctu AB1Ci v HaiinuTe nepumerp

CEUCHHUS.

Touka M paBHOyIaeHa OT BCEX BEPIIUH PaBHOOESAPEHHOTO MPSMOYTOIBHOTO

tpeyronbHuka ACB (yron C mpsmoii), AC = BC =4 cm. Paccrosane ot Toukun M o

TLIOCKOCTH TPEYTOIbHUKA paBHO 2v/3 cM. JloKaxkmTe, uTo miockocts AMB
neprnenaukyspHa mwiockocty ABC. Kakoit yron minockocts BMC cocrasiser ¢
m1ockocTeio ABC?

Touka M paBHOyZAalIeHa OT BCEX BEPIIUH PaBHOOEIPEHHOTO MPSIMOYTOJIBLHOTO
tpeyroiabHuka ACB (yron C npsmoii), AC = BC =4 cm. Paccrosinue ot Touku M 1o

IIOCKOCTH TPEyroibHIKA paBHO 2v/3cM. JlokakuTe, 4To miockocts AMB
nepreraukysipHa maockoctu ABC. Kakoii yron mexay MC u mockocteio ABC?
Touka M paBHOyZAalIeHa OT BCEX BEPIIUH PaBHOOEIPEHHOTO MPSIMOYTOJIBLHOTO
tpeyronbHuka ACB (yron C mpsmoii), AC = BC =4 cm. Pacctosane ot Toukun M o

TJIOCKOCTH TPeyrobHHKa paBHO 2v/3cM. JlokakuTe, 4to miockocts AMB
nepreHaukysipHa miockoctu ABC. Haiinure paccrosinue ot Touku E — cepeunbl
croponbl AC no minockoctu BMC.

ABCD - kBagpar co CTOpOHOM, paBHOH 4 cM. TpeyroJbHUK AMB umeeT o0111y10 CTOpOHY
AB ¢ xBazgpatom, AM = BM = 21/6 cm. [110cKOCTb TpeyronpHEKA M KBaJpaTa B3aHMHO
neprneHauKysipHel. Jlokaxute, yto BC nepnenauxkynsippo AM. Haitaute yron mexny
MC 1 mI0CKOCThIO KBajipaTa.

ABCD - kBagpar co CTOpOHOM, paBHOH 4 cM. TpeyroJbHUK AMB nmeeT 00111y10 CTOpOHY
AB c xBazmpatom, AM = BM = 2+/6cm. TI10CKOCTh TPeyroIbHUKA M KBaJPaTa B3aUMHO
neprneHauKyspHel. Jlokaxute, uto BC nepnenaukynapao AM. Haiinure paccTosHue ot
Touku A no mirockoctu DMC.

Touka M paBHOyaneHa OT BCEX CTOPOH IIpaBHIbHOTO TpeyronbHuka ABC, ctopoHa
KoToporo paBHa 4 cMm. Paccrosaue ot Touku M 1o miiockoctu ABC paBHo 2 cMm.
Jokaxwure, uro minockocts AMO nepnenaukyisipHa miaockoctu BMC (O — ocHoBaHue
MepHeHINKYIIsIpa, OMyIeHHoro, 3 Touku M Ha miockocth ABC). Touka E
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44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

npunamiexutr AC, npuuém AE : EC =2 : 1. Haiinute pacctosinue ot Touku E 1o
miockoctd BMC.
Tpeyronsank ABC — npsmoyromnshsiii (yroa C = 90°), AC =CB=3 cm. TpeyroasHuk

AMC umeet o6uryro cropony AC ¢ tpeyronsaukoM ACB, AM = CM =+/6 cm.
[InockocTu TpeyrobHUKOB B3aUMHO NEpIEeHIUKYIIspHbL. Jlokaxkute, uto MC
nepnenaukyisipao BC. Haiinure yron mexay MB u miockoctsio ABC.
Tpeyronsauk ABC — npsimoyronbhsiii (yroa C = 90°), AC =CB=3 cm. TpeyroabHuk

AMC umeet o6uryro cropony AC ¢ tpeyronsankoM ACB, AM = CM = /6 cm.
[TmockocT TpEeyroabHUKOB B3aUMHO MEPHEHIUKYIApHbL. Jlokaxkurte, uto MC
nepnenaukysipao BC. Haiinute paccrostaue ot Touku E — cepeaunbl AB 1o mimockoctu
BMC.

Jlokaxkute, 4TO TOYKA MepeceueHus Meanan Tpeyroabauka ABC ¢ BepimHaMu
A(x1,y1,21), B (X2, y2, 22), C (X3, y3, Z3) UMEET KOOPAUHATHI

X1+ X3+ X3 Y1+ya+ Y3 Zz+zZ+z .
( L 33 2.2 )'32 3.3 32 3) . Haiigure KoopauHaTsl BepInuHbL A (X,Y,Z), €CIIU

B(3,5,8), C(-1, -2, 6) u M(3,6,11).

Touka M paBHOyanieHa OT BCEX CTOPOH IIpaBHIIbHOTO TpeyronbHuka ABC, ctopoHa
KoTtoporo paBHa 4 cMm. Paccrosnaue ot Touku M 1o miiockoctu ABC paBHo 2 cMm.
Jokaxwure, uro miuockocts AMO nepnenaukyisipHa miaockoctu BMC (O — ocHoBaHue
NepHeHANKYIIIpa, ONYyIEeHHOTro, U3 Touku M Ha tiockocth ABC). Haiinure yron mexmy
mockoctbio BMC u mnockoctsio ABC.

Touka M paBHOyIaJieHa OT BCEX CTOPOH MPaBHIbHOTO TpeyrojbHruka ABC, ctopona
KoToporo pasHa 4 cM. Paccrosinue ot Touku M g0 miockoct ABC paBHo 2 cM.
Hoxaxwute, uro iockoctb AMO nepnieraukyispHa miockoctu BMC (O — ocHoBaHue
NepHeHANKYIIsIpa, ONyIeHHOro, u3 Touku M Ha iockoctb ABC). Halinure yron mexy
MC u mockoctero ABC.

Touka C nexur Ha orpeske AB, npuuém AB : BC =4 : 3. Otpe3ok CD, paBHblii 12 cm.
napa’suiesieH TI0CKOCTH 0, TpoxXo e uepe3 Touky B. Jlokaxure, uro npsimast AD
IIEpPECEKaET IIJIOCKOCTh 0. B HEKOTOpo# Touke E, n Haniaure orpe3ok BE.

B xy6e ABCDAB1C1Di Touka M nexut Ha pebpe BBI1, mpuuém BM : MB;1 =3 :2,a
touka N nexxut Ha pedpe AD, npuuém AN : ND =2 : 3. BeiurciauTe CHHYC yIiia MeX1y
npsmoidt MN u mockoctbio rpanu DD C;C.

B ky6e ABCDAB1CiD; Touka M nexwur Ha pebpe BB mpuuém BM : MB1=3:2,a
touka N nexxut Ha pedpe AD, mpuuém AN : ND = 2 : 3. Beruuciaute cuHyc yriia Mexmay
npsimoii MN u mockocteto rpann A1B1CiDi.

B xy6e ABCDABC1Di Touka M nientp rpanu BB1C1C. Beruuciaure yron mexmy

BekTopamMu A1 D u AM.
B xy6e ABCDAB1C1DiTouka M nentp rparau BB1CiC. Beraucnure yron Mexmy

_— —
BekTopamu BB; u MD.

B tpaneuun ABCD ocHoBanue BC = 12 cMm. Touka M He JI€XUT B IJTIOCKOCTH TPANeluu,
a touka K — cepennna orpezka BM. Jlokaxure, uro ninockocts ADK nepecekaer
otpe3ok MC B HekoTopoii Touke H, u HaitguTe otpe3zoxk KH.

Touka B He nexut B miiockoctu Tpeyroiabauka ADC, Touku M, N, P — cepenunsl
otpe3koB BA, BC, BD cootrBerctBenHo. Jlokaxure, uTo miiockoctu MNP u ADC
napauiensbHbl. Haliaure momanes tpeyrojasHruka MNP, ecnu mmoniaas TpeyroiabHUKa
ADC pasHa 48 cM?.

[psimas OK nepnennukysipHa K miockoctd pom6a ABCD, nuaronanu KOToporo
nepecekaroTcst B Touke O. Jlokaxure, 4To paccTosiHue OT TOUkH K 10 Bcex mpsiMbIX,
COJIeprKalINX CTOPOHBI poM0a, paBHbL. Haiinure 3to paccrosiaue, eciu OK = 4,5 nm, AC
=6 oM, BD = 8 nm.

[Ipsmas a mapannensHa cropone BC napamienorpamma ABCD u He 1€XUT B IIIOCKOCTH
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napasuienorpamma. Jlokaxure, yto a 1 CD — ckpemmBaronmecs npsiMble 1 HAWIUTE YToJl
MEXly HUMHM, €CJIM OIMH U3 YIJIOB Mapajenorpamma pasex 50°.

58. Ilpsamas a napamiensHa cropore BC napamienorpamma ABCD 1 He JI€XHUT B IIIOCKOCTH
napasuienorpamMma. Jlokaxure, uto a u CD — ckpemuBatomiyiecs npsiMple U HallAUTE yrol
MEXIy HUMH, €CJTU OJIMH U3 YTJIOB MapajuiesiorpaMma paseH 121°.

59. Ilpsmast m napasuiensHa auaroHand BD pom6a ABCD u He J1e)XuT B IIIOCKOCTH poMoOa.
Hoxaxute, uto m 1 AC CKpelrBarOnIMecs MpsiMble U HAWUTE YroJl MEXITY HUMHU.

60. Ilpsmas m mapamiensHa quaronanu BD pom6a ABCD u He 1eXHT B INIOCKOCTH poMOa.
Joxkaxute, uto m 1 AD CKpeluBaroImmecs NpsAMble U HAUIUTE yrojl Mekay HUMHU. Eciun
yroin ABC pasen 128°.

Tect Nel nois npoBenennst 1updepeHIUPOBAHHOIO 3a4eTa
3aganue 1

Buvibepume sepubiii omeem u 006eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, nHocmagvme

Kpecmux 8 HeoOXo0uMou Kiemouxe).

Kakast u3 npuBeeHHbIX (QYHKUIUHN SBISAETCS TUMHEWHOM:

BapuaHmbl omeemaos.

1. y=x%

2. y=lgx;

3. y=sinx;

4, y=ax+tb
Ortser: 4.

OrneHKa: AMXOTOMUYECKasT; MPAaBUIIbHOE BBITIOJHEHUE 3a/I1aHKS OlICHUBaeTCs 1 OamioMm, a

HernpaBuiibHOE — 0 6aITIOB.

3ananue 2

Buvibepume sepubiii omeem u 006eoume KpysHcKom e2o Homep (KIUKHume Kypcopom, Hocmagvme

Kpecmuk 68 HeoOX00UMOU KiemoukKe).

BenuunHa y B BeIpakeHUHU y = a-X + b sBisieTcs:

Bapuaﬂmbz omeemos.

1. 3aBuUCHMOI MEPEMEHHOM;
2. HEe3aBHCHMOM IEPEMEHHO;
3. anmIMKaToMu;
4. apryMeHTOM.

Orser: 1.

OLIGHKaZ AUXOTOMUYCCKAs; IMPABUIIBHOC BBIIIOJIHCHUC 3aIaHU OIICHUBACTCSA 1 GaJIJIOM, a

HenpaBuibHOE — () 0aoB.
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3ananue 3

Buvibepume sepubiii omeem u 006eoune KpysHcKkom e2o Homep (KIUKHume Kypcopom, nocmagvme

Kpecmux 8 HeoOXo0uMou Kiemouxe).

BenuuunHa X B BRIpaXEHUN Y = a-X + b ABnseTCA:

BapuaHmbl omeemaos.

1. 3aBHCHMON NEPEMEHHO;
2. aIlmInKaToMu;
3. HE3aBUCHUMOI IEpEMEHHON;
4. dyHKIHEH.

Ortser: 3.

OueHKa: IUXOTOMHYECKas; IPABIIBHOE BBITOIHEHNUE 3a/IaHUs OlleHHBaeTcs 1 Oaiom, a
HenpaBuwibHOE — () OaoB.

3ananue 4

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme

Kpecmux 8 HeoOXo0uMou Kiemouxe).

Benuuunse! a v b B BEIpakeHUH y = a-X + b ABISIOTCS:

BapuaHmbl omeemaos.

1. TONOXKUTENHLHBIMU,
2. OTpULATENIbHBIMU;
3. paBHBIMHU €IUHUIIAM,;
4. mro0BIMH.

OrtBer: 4.

OreHKa: TUXOTOMHYECKAs; PABUIIBHOE BHIITOJIHEHHUE 3a/JaHMsI OIICHUBaeTcs 1 Oaiiom, a
HernpaBuiibHOE — 0 6aIIOB.

3ananue 5

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme

Kpecmux 6 HeoOX00UMOLL Kliemouke).

25



OyHKIMSA y = a* sBiseTcs
Bapuanmer omeemos:

MMOKa3aTeJILHOM;

norapupMHUUECKOi;

TPUTOHOMETPUUYECKOM;
4. cTerneHHOM.

Orser: 1.

we =

OreHKa: TMXOTOMUYECKas; MPABUIIBHOE BHIIOJIHEHHE 3a1aHus OolleHuBaeTcst 1 6amiom, a
HenpaBuibHOE — () 0aoB.

3ananue 6

Bovibepume sepHulii omeem u 068e0ume KpyIcKkom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

OyHk1Ms y = X" ABISETCS:

BapuaHmbl omeemaos.

1. nmorapudmMuyeckoi;
2. TPUTOHOMETPUYECKOU;
3. ToKa3aTeabHOM;
4. cTeneHHOM.
Ortger: 4.

OreHKa: TUXOTOMHYECKAs; MPABIIILHOE BBIITOJIHEHHE 3aJaHHsI OIICHUBaeTcs 1 6ayiom, a
HernpaBuwibHOE — 0 OaJITOB.

3ananue 7

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbnie
Kpecmux 6 HeoOX00UMOlL Kliemouke).

Oynkuus y = log 2 X sBIsAETCS:

Bapuaﬂmbz omeemaos.

1. nmorapudmudeckoii;
2. TPUTrOHOMETPHUYECKOM;
3. TOKa3aTebHOM;
4. CTemneHHOM.
Orser: 1.
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OreHKa: TMXOTOMHYECKAsT; MPAaBUIILHOE BHIMIOJHEHUE 3a/IaHMsI OllCHUBaeTcs 1 Gamiom, a

HenpaBuibHOe — () 0aoB.

3ananue 8

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme

Kpecmux 8 HeobXo0uMou Kiemouxe).

Benuuuna a B BelpaskeHuH log 2 X ABIsSETCA:

Bapuaﬂmbz omeemos.

1. MOHIOXUTETbHOM M OTINYHOM OT 1;
2. paBHOH -1;
3. paBHo# 0;
4. m00O0H.
Otser: 1.

OreHKa: TMXOTOMHYECKAsT; MPAaBUILHOE BHIMIOJHEHUE 3a/IaHMsI OllCHUBaeTCs 1 Gamiom, a

HernpaBuibHOE — 0 6aJITOB.

3ananue 9

Buvibepume sepubiii omeem u 006eoune KpysHcKkom e2o Homep (KIUKHume Kypcopom, Hocmagvme

Kpecmux 6 HeoOX00UMOLL KliemouKe).

BenuunHa a B BeIpakeHUU y = a* SBIsETCS:

BapuaHmbl omeemaos.

1. IOJIOKHTEIHLHOM;
2. paBHOH -1;
3. pasHoii 0;
4.  m00O0H.
Otger: 1.

OLIGHKaZ AUXOTOMUYCCKAs; IIPABUIIBHOC BBIIIOJIHCHUC 3aIaHU OIICHUBACTCSA 1 63.J'I.HOM, a

HenpaBuibHOE — () 0aoB.

3ananue 10

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme

Kpecmux 8 HeoOXo0uMou Kiemouxe).
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VYkaxwute rpadbuk GyHKIUN y=2%.

1. Bapuaﬂmbl omeemos.

OrtserT: 3.

OreHKa: TUXOTOMHYECKAs; PABUIIBHOE BHIMTOJIHEHHUE 3aJaHMsI OIICHUBaeTcs 1 Gaiiom, a
HernpaBuiibHOE — 0 6aIIIOB.

3ananme 11

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbne
Kpecmuk 68 HeoOX00UMOU Kiemouke).

VYxkaxure rpagux QyHKIUU y=(%)x.

BapuaHmbl omeemaos.

v

28



Ortsert: 4.

OreHKa: TUXOTOMHYECKAs; PABUIIBHOE BHIIMTOJIHEHHUE 3aJaHMsI OIICHUBaeTcs 1 Oaiiom, a
HernpaBuiibHOE — 0 6aIITIOB.

3ananme 12

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvnie
Kpecmuk 68 HeoOX00UMOU Kiemouke).

VYxkaxure rpapux QyHKIUN y=logX.

Bapuaﬂmbz omeemos.

Ortsert: 1.

OLIGHKaZ AUXOTOMUYCCKAs; IMPABUJIIBHOC BBIIIOJIHCHUC 3aIaHU OIICHUBACTCSA 1 63.J'IJ'IOM, a
HernpaBuiibHOE — 0 6aITIOB.

3ananme 13

Buwibepume eepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbne
Kpecmuk 68 HeoOX00UMOU Kiemouke).

~ logl
Vkaxute rpaguk QyHKimm Y- 08X,
Bapuanmul omeemoag:

1 2. 3
L
\
I
b oo
SO S O S T o S O WO

i AUXOTOMHYCCKAA, TIPABUIIbHOC BRITIOIHCHUC 3

HenpaBuibHOE — () 0aoB.

3ananue 14
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Buwibepume eepHbiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmux 6 HeoOX00UMOLL KllemouKe).

Jonummre npaByto 4yacTh GOpMyIbl a* - ¢’ =

,rne a>0, x u y— nmoobie
JIEHCTBUTEIILHBIE YHCIIA.

Bapuaﬂmbz omeemos.

1. a+d&;
2. a7
3. &
4. He 3HAIO.
OtBerT: 3.

OreHKa: TMXOTOMUYECKAs; TPABUIIBHOE BBHITIOJIHEHHE 33/IaHMsI OlleHMBaeTcs 1 OasioM, a
HenpaBuibHOe — () 0aoB.

3ananue 15

Buwibepume eepHuilii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbne
Kpecmux 6 HeoOX00UMOLL Kliemouke).

Jonummte npaByto yactb Gopmyisl a* . @’ =

, e a>0, x u y— mo0Oble
eNCTBUTEIBHEIE YHCIIA.

Bapuaﬂmbz omeemos.

1. a-da;

2. a’;

3. a7

4. wHe 3HAIO.
OrtBerT: 3.

OreHKa: TMXOTOMUYECKAs; TPABUIIBHOE BBHITIOIHEHHE 33/IaHMsI OlleHHBaeTcs 1 6asmioM, a
HenpaBuibHOe — () 0aIoB.

3ananue 16

Bovibepume sepHulii omeem u 068e0ume KpyICcKom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

JlonumuTe npaBylo 4acTh GOpMYIbI (@) =

, 20e a>0, x u y— moObie
JICHCTBUTEIILHBIC YHCIIA.

Bapuanmur omeemos:
1. a-a;

30



2. a’’;

+y.
3. a™;
4. He 3HaIO.
OtBerT: 2.

OreHKa: TMXOTOMUYECKas; TPABUIIBHOE BBHITIOIHEHHE 33/1aHMsI OlleHHBaeTcs | 6amioM, a
HenpaBuibHOe — () 0aoB.

3ananue 17

Bovibepume sepHulii omeem u 066e0ume KpyICKom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

JlonuimuTe npaByto 4acTh Gopmydsl (ab)* = , 20e a>0, b>0, x —moboe
NEUCTBUTEILHOE YHCIIO.

BapuaHmbl omeemaos.

1. a+ b5
2. a by
3. (a+ b)Y
4. wHe 3HAIO.
OtBerT: 2.

OueHKa: TMXOTOMHYECKas; PABHIBHOE BBIIOJHEHHE 3a/IaHUs OlleHHBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

3ananue 18

Bovibepume sepHulii omeem u 066e0ume KpyICcKkom e2o Homep (KIUKHume Kypcopom, HOCHmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

BcraBbTe npomnymieHnsle cnoBa:  [lokazatenbHol GyHKIMEH Ha3bBaeTcs QyHKIMS BUA
, TIe @ — 3aJanHoe unucio, a>0, a# 1.

BapuaHmbl omeemaos.

X

I. y=a

2. y=x"

3. y=logax

4. y=kx+b
Orser: 1.

OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BBIITOJIHEHHE 3aJaHHsI OIICHUBaeTcs 1 6ayiom, a
HernpaBuibHOE — () OaJITOB.
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3ananue 19

Bovibepume sepHulii omeem u 066e0ume KpyICKom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

m

Honummure onpeaenenue: CreneHpto yncna a>0 ¢ palluOHaIbHBIM MOKA3aTENeM ¥ = -

r7e m — 1eJ0e YUCIIO, a 1 — HaTypaiabHOe (7> 1), Ha3bIBaCTCS YUCIIO
Bapuanmur omeemos:

1. Vam
2. a™
3. a"
4. a
Ortser: 1.

OreHKa: TMXOTOMUYECKas; TPABUIIBHOE BBHITIOIHEHHE 33/IaHMsI OlleHHBaeTcs 1 6amioM, a
HenpaBuibHOe — () 0aoB.

3ananue 20

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMoU Kiemouxe).

I[OHI/IH_II/ITG OIMPCACIICHUC! KOpHeM n-OM CTETICHM 13 YHCJia a Ha3hIBACTCS TaKOe qucCiIo,
n-as CTCIICHb KOTOPOIr'o paBHA

BapuaHmbl omeemaos.

{ B O

S

i

Ortser: 1.

OreHKa: TMXOTOMUYECKas; MPABUIBHOE BHINIOJIHEHHE 3a1aHus OolleHuBaeTcst 1 Gamiom, a
HenpaBuibHOE — () 0aIoB.

3ananme 21

Bovibepume sepHulii omeem u 066e0ume KpyICcKom e2o Homep (KIUKHume Kypcopom, NOCmasbme
Kpecmux 8 HeoOXo0uMOoU Kiemoukxe).
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[Ipu HEYETHOM 7 CyIIECTBYET KOPEHb #—OW CTENEHH U3 JIF000T0 YUCia d, U TPUTOM
TOJBKO

Bapuanmbl omeemaoes.

OJVH;
ABa,
TpH;

el

4. HHUCKOIBKO.
Ortser: 1.

OueHKa: IUXOTOMHYECKas; IPABIIBLHOE BBITOIHEHNUE 3a/IaHUs OlleHHBaeTcs 1 Oaiom, a
HenpaBuibHOE — () 0aIoB.

3ananme 22

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeobXo0uMou Kiemouxe).

Kopenb TpeThelt cTeneHu Ha3bIBalOT

Bapuanmbl omeemaoes.

KPUBBIM;
KyOWYHBIM;

el

TPETUYHBIM;
4. KyOWUYecKuMm.
Orger: 4.

OueHKa: IUXOTOMHYECKas; IPABIIBHOE BBITOIHEHNUE 3a/IaHUs OlleHHBaeTcs 1 Oaiom, a
HenpaBuibHOE — () 0aoB.

3ananme 23

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMOoU Kiemoukxe).

Jlorapugmom uucna b no ocHoBauuio a (a>0 1 He paBHO 1) Ha3bIBaeTC:
Bapuanmul omeemoag:
1. moka3aTesp CTEeNeHH, B KOTOPYIO HY>KHO BO3BECTH YHCIIO b, 9YTOOBI MOITYUYHTH @;

2. TOKa3arenb CTENEHH, B KOTOPYIO HY>KHO BO3BECTH YHUCIO d, YTOOBI OJIYUHTS b;
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4. p°.
OrtserT: 2.

OreHKa: TMXOTOMUYECKas; MPABUIBHOE BHIIOJIHEHHE 3a1aHus OolleHUBaeTcst 1 GamioM, a
HenpaBuibHOE — () 0aoB.

3ananue 24

Buvibepume sepubiii omeem u 006eoune KpysHcKkom e2o Homep (KIUKHume Kypcopom, nHocmagvme

Kpecmux 8 HeoOXo0uMou Kiemouxe).

HecsatnunbiM oraprudmom uucia b Ha3bIBAIOT:
Bapuanmul omeemos:

1. norapudm uncna b no ocaoBanuio 10;

2. norapudm, paBHbIi 10;

3. norapudm yucna 10 mo ocHoBaHU1O b;

4. 10°
Orser: 1.

OreHKa: TMXOTOMUYECKas; IPABUIIBHOE BHIIOJHEHHE 3a1aHus OolleHuBaeTcst 1 Gamiom, a
HenpaBuwibHOE — () 0aoB.

3axanue 25

Buvibepume sepubiii omeem u 006eoume KpysHcKom e2o Homep (KIUKHume Kypcopom, Hocmagvme

Kpecmux 8 HeoOXo0uMou Kiemouxe).

Uro o6o3HauaeT 3anuck /n b
Bapuanmur omeemos:
1. necsaTuyHbIA JOTapUdM;
2. norapudm yucna b mo OCHOBaHHUIO 1;

3. norapu¢m uucna b no ocHoBaHuio 0;
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4. HaTypaJbHBIA JTOTapUDM.

OrtBerT: 4.

OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BBIITOJIHEHHE 3aJaHHsI OIICHUBaeTcs 1 6ayiom, a
HernpaBuibHOE — () OaJITOB.

3ananue 26

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme

Kpecmux 6 HeoOX00UMOlL Kliemouke).

Kakue u3 nepednciieHHbIX MOHITUN TEOMETPUU ABJISIOTCS TEPBUYHBIMU ?

Bapuanmbl omeemaoes.

1. Jly4, TOuka, JIOCKOCTb, TPEYTOJbHUK.
2. Ilpsimast, TOUKa, MIOCKOCTb.
3. IlnockocTsk, psmMas, JIyd, yroJi.
4. IlpocTpaHCTBO.
Orser: 2.

OI.[GHKaI ANXOTOMUYCCKAs; NPABUJIIbHOC BBIITIOJIHCHUC 3aJaHU OLICHUBACTCSA 1 6aJ'IJ'IOM, a
HernpaBuibHOE — 0 OaJITOB.

3ananue 27

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme

Kpecmux 6 HeoOX00UMOLL Kliemouke).

[TepeceyenneM IByX MIOCKOCTEM SIBISAECTCS

Bapuanmbl omeemaoes.

1. Touka
2. mpsiMas
3. oTpe3ok
4. ny4
Orser: 2.

OneHKa: TMXOTOMHYECKAs; PABHIBHOE BBIIOJIHEHHE 3a/IaHUs OlleHHBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

3ananue 28

Bovibepume sepHulii omeem u 068e0ume KpyIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMou Kiemoukxe).
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CKOJIBKO JTOJDKHO OBITH OOIIHUX TOYEK Y MPSIMOH C IIIOCKOCTBIO, YTOOBI OHA JieXkKaJia B
3TOM MmII0CKOCTU?

Bapuanmur omeemos:
1. omHa
2. nBe
3. Tpu
4. yetbIpe

OtBerT: 2.
OI.[GHKaI AUXOTOMHNYCCKAs, HpaBI/IHBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananue 29

Bovibepume sepHulii omeem u 068e0ume KpyICckom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

Ha ckobko MHOKECTB pa30oHUBaeT MPOCTPAHCTBO JIF00As MIIOCKOCTh?
Bapuanmur omseemos:

1. Ha nBa

2. Ha TpHU

3. Ha 4yeThIpe

4. He pa3OuBaeT.

Otser: 1.
OrneHka: JMXOTOMUYECKas; IPABHIILHOE BBITIOJTHEHUE 3aaHMsI OIleHUBaeTCs 1 0amiom, a

HernpaBuibHOE — () 6aJITOB.

3ananue 30

Buwibepume sepHulii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbne
Kpecmux 6 HeoOX00UMOLL KliemouKe).

UtoO0BI 3a71aTh €AMHCTBEHHYIO TJIOCKOCTh HEOOXOIUMO

Bapuanmbl omeemaoes.
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1. nBe TOUKU

2. TpHU TOYKH

3. TpU TOYKH, HE JISIKAIIUE HA OJTHOU MPSIMOi
4. yeTbIpe TOUKH

OtBerT: 3.
OrneHka: JMXOTOMUYECKas; IPABHIILHOE BBITIOJTHEHUE 3aaHMsI OIlcHUBaeTCs 1 0amiom, a

HernpaBuibHOE — () OaJITOB.

3ananme 31

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbne
Kpecmux 6 HeoOX00UMOLL Kliemouke).

Kakue u3 nepeuricieHHbIX GUTYp 3a/1a10T €IUHCTBEHHYIO MJIOCKOCTh B IPOCTPAHCTBE?
Bapuanmur omeemos:

1. nBe mapaiienbHbIE MPSMbIE

2. JBe CKpeuluBarouirecs npsmble

3. TpHU TOYKH

4. pom0

OtserT: 1.
OrnenHka: IMXOTOMUYECKas; IPABHJILHOE BBITIOJTHEHUE 3aJaHMsI OIlcHUBaeTCs 1 0amiom, a

HernpaBuibHOE — 0 OaJITOB.

3ananue 32

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMOou Kiemouxe).

CKOJIBKO TIOCKOCTEH 33/1a10T JIBE MEPECEKAIOIINECS PsIMbIe?
Bapuanmer omeemos:
1. oHY TIIIOCKOCTH

2. IBE INIOCKOCTU
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3. OECKOHEYHO MHOTO IIOCKOCTEN
4. He 3a71a10T

OtBerT: 1.
OI.[GHKaI JAUXOTOMHNYCCKAs, HpaBI/IHBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananme 33

Bovibepume sepHulii omeem u 068e0ume KpyICKom e2o Homep (KIUKHume Kypcopom, HOCHmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

Uepes kakue U3 NepedrcIeHHbIX GUTYPbl MOKHO ITPOBECTU €AMHCTBEHHYIO MIJIOCKOCTh?
Bapuanmur omeemos:

1. Yepes Tpu TOUKH

2. Yepes npsAMyIO U HE JISXKALLYIO HA HEW TOUKY

3. Uepes oTpe3ok

4. Yepes nyu

OtBerT: 2.
OrnenHka: JUXOTOMUYECKas; IPABHIILHOE BBITIOJTHEHUE 3aaHMsI OIleHUBaeTCs 1 6amiom, a

HernpaBuibHOE — () OaJITOB.

3ananue 34

Bovibepume sepHulii omeem u 068e0ume KpyICckom e2o Homep (KIuKHume Kypcopom, nOCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

CKOJBKO MIIOCKOCTEN 3aJaET npsimas?
Bapuanmer omeemos:
1. oxHy IJIOCKOCTH
2. JBE€ INIOCKOCTHU
3. 0ECKOHEYHO MHOTIO INIOCKOCTEH
4. He 3amacT

OtBerT: 3.
OrneHka: JMXOTOMUYECKas; IPABHIILHOE BBITIOJTHEHUE 3aaHMsI OIlcHUBaeTCs 1 0amiom, a

HernpaBuibHOE — () OaJITOB.

3ananue 35
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Buwibepume eepHbiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmux 6 HeoOX00UMOLL KllemouKe).

JIBe npsimble nepecekaroTcs. YTo 3To 3HAUUT?
Bapuanmer omeemos:

1. OHH UMEIOT OBE OOIIHE TOYKH.

2. OHU UMEIOT OJIHY OOIIYIO TOUKY.

3. OHU CKpEIIMBAIOTCA.

4. OH1 UMET 0ECKOHEYHO MHOT'O OOIINX TOYEK

OtBerT: 2.
OnenHka: JMXOTOMUYECKas; IPABHJILHOE BBITIOJTHEHUE 3aJaHMsI OIlcHUBaeTCs 1 0amiom, a

HenpaBuibHOe — () 0aIoB.

3ananue 36

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbne
Kpecmux 6 HeoOX00UMOlL Kliemouke).

JIBe mpsiMbIe HAa3bIBAIOTCS CKPEIIMBAIOIIIMHICS, €CITH
Bapuanmor omeemos:
1. oHUM He UMEIOT OOIINX TOYEK U HE JIEXKAT B OJHON INIOCKOCTH.
2. OHU MMEIOT IBE OOIIUE TOYKH.
3. OHU UMEIOT OJIHY OOIIYIO TOUKY.
4. oHM UMEIOT OECKOHEYHO MHOTO OOIIHX TOYEK.

OtBerT: 1.
OI.[GHKaI JAUXOTOMHNYCCKAs, HpaBI/IHBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananue 37

Bovibepume sepHulii omeem u 066e0ume KpyICckom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmux 8 HeoOXo0uMOoU Kiemoukxe).
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JIBe mpsiMble B MPOCTPAHCTBE HA3BIBAIOTCS MapaJlJICIbHBIMU, €CITU

Bapuanmer omeemos:
1. oHH UMEIOT ABE OOIIHE TOUYKH.
2. OHM HE UMEIOT OOIINX TOYEK U JIEXKaT B OJHON INIOCKOCTH.

3. OHM HE UMEIOT OOIINX TOUYEK, H HE CYIIECTBYET MPOXOIAIICH Yepe3 HUX

IIJIOCKOCTH.

4. OHU UMEIOT OECKOHEYHO MHOTO OOILIMX TOYEK.

OtBerT: 2.
OI.[GHKaI AUXOTOMHNYCCKAs, HpaBI/IHBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananue 38

Buvibepume sepuviii omeem u 006eoune KpysHcKom e2o Homep (KIUKHume Kypcopom, Hocmagvme

Kpecmux 8 HeoOXo0uMou Kiemouxe).

[IpsiMast ¥ MJIOCKOCTh HE UMEIOT OOIIUX TOYEK. DTO 3HAUUT, YTO
Bapuanmur omeemos:

1. oHuM mapasuIeNIbHBI.

2. OHH NEPECEKAITCH.

3. OHU CKPENIUBAIOTCA.

4. npsMas JEKUT B IUIOCKOCTH.

OtserT: 1.
OnenHka: JMXOTOMUYECKas; IPABHIILHOE BBITIOJTHEHUE 3aJaHMsI OIlcHUBaeTCs 1 0amiom, a

HernpaBuibHOE — () OaJITOB.

3ananue 39

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme

Kpecmux 8 HeoOXo0uMoU Kiemouxe).

[IpsiMast ¥ MJIOCKOCTh UMEIOT TOJILKO OHY OOIIYIO0 TOUKY. DTO 3HAYHUT, YTO

Bapuanmbl omeemaoes.

1. oHU mapayeabHBbI.
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2. OHH MEPECEKAIOTCH.
3. OHU CKPENIMBAIOTCA.
4. npsamas JeKUT B IUIOCKOCTH.

OtBerT: 2.
OrnenHka: JMXOTOMUYECKas; TPABHIILHOE BBITIOJTHEHUE 3aaHMsI OIlcHUBaeTCs 1 6amiom, a

HernpaBuibHOE — () 6aJITOB.

3ananue 40

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbne
Kpecmux 6 HeoOX00UMOLL Kliemouke).

JIBe III0CKOCTH MepeceKaroTcsa. DTO 3HAUUT, YTO
Bapuanmer omeemos:

1. OHM UMEIOT OAHY OOIIYIO TOUKY.

2. OHM UMEIOT OOIIYIO MPSMYIO.

3. OHM MMEIOT O0IIHii TyY.

4. OHM HE UMEIOT HUYETO OOIIETO.

OtBerT: 2.
OI.[GHKaI JAUXOTOMHNYCCKAs, HpaBI/IHBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananue 41

Bovibepume sepHulii omeem u 068e0ume KpyICcKkom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

Ecnu onHa u3 1ByX napajuiesIbHbIX IPSMBIX NEPICHAUKYIISIPHA K TPEThEU MIPSMOH, TO
KaK pacroJjioKeHa BTopas npsiMas o OTHOLIEHUIO K TPEThel ?

Bapuanmur omeemos:
1. napamiensHa
2. IepHeHIUKYJIsIpHa

3. cKpenBaeTcs
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4. coBmagaroT

OtBeT: 2.
OI.[GHKaI JAUXOTOMHNYCCKAs, HpaBI/IHBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananme 42

Bovibepume sepHulii omeem u 068e0ume KpyICKom e2o Homep (KIUKHume Kypcopom, HOCHmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

Ecmu ABC MPAMBIC IICPIICHAUKYJISIPHBI K IJIOCKOCTHU, TO KaK OHU PACIIOJIOKCHBI 110
OTHOIIEHUIO APYT K Apyry?

Bapuanmur omeemos:
1. mapasienbHel
2. IEPHEHIUKYISIPHBI
3. CKpenmBaTCA
4. nepecekaroTcs

OrtserT: 1.
OrnenHka: JMXOTOMUYECKas; IPABHJILHOE BBITIOJTHEHUE 3aaHMsI OIlcHUBaeTCs 1 0amiom, a

HernpaBuibHOE — () 6aJTOB.

3ananme 43

Buwibepume eepHuilii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbne
Kpecmux 6 HeoOX00UMOLL Kliemouke).

Ecnu npsimas nepneHANKYJISIpHA K IBYM MEPECEKAIOINUMCS IPSIMBIM, JIEXKAIIUM B
IIJIOCKOCTH, TO KaK PACIIOJI0KEHA 3Ta MpsiMasi O OTHOUIEHUIO K IJIOCKOCTHU?

Bapuanmur omeemos:
1. mapaynenbHa MIOCKOCTH
2. mepneHIuKyJsipHa K TUIOCKOCTH
3. JIEXKUT B TUNIOCKOCTH

4. mepeceKaeT MI0CKOCTh
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OtBerT: 2.
OI.[GHKaI JAUXOTOMHNYCCKAs, HpaBI/IHBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJIJIOM, a

HernpaBuibHOE — () OaJITOB.

3ananue 44

Buwibepume eephbiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmux 6 HeoOX00UMOLL Kliemouke).

[InanumeTpus - 3T0 U3MEpPEHUs . . .
Bapuanmur omseemos:

1. yrios;

2. OTPE3KOB;

3. Ha IIJIOCKOCTH,

4. B IPOCTpaAHCTBE.

OtBerT: 3.
OnenHka: JMXOTOMUYECKas; TPABHIILHOE BBITIOJTHEHUE 3aaHMsI OIlcHUBaeTCs 1 6amiom, a

HernpaBuibHOE — 0 OaJTOB.

3ananue 45

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbnie
Kpecmux 6 HeoOX00UMOlL Kliemouke).

CKOIBKO NPAMBIX, IEPIEHANKYJISIPHBIX K JAHHOHN INIOCKOCTH MIPOXOJUT YEPE3 TaHHYIO
TOUYKY ITpOCTpaHCcTBA?

Bapuanmor omeemos:
1. ogHa
2. IBE
3. HM OJHOM
4. 6eCKOHEYHOE MHOKECTBO

OtBerT: 1.
OI.[GHKaI JAUXOTOMHNYCCKAs, HpaBI/IJII:HOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJIJIOM, a

HenpaBuibHOe — () 0aoB.
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3ananue 46

Bovibepume sepHulii omeem u 066e0ume KpyICKom e2o Homep (KIUKHume Kypcopom, HOCHmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

Ecnu oqHa 13 1ByX INIOCKOCTEN IIPOXOAUT Yepe3 MPsIMYI0, IEPIECHANKYIJISIPHYIO K IpyTron
IJIOCKOCTH, TO KaK PacIloIOkKeHbl TAKUE TIOCKOCTH?

Bapuanmur omeemos:
1. mapannenbHbI
2. IEPHEHIUKYJISIPHBI
3. CKpenMBaoTCA
4. coBmaiamT

OtBerT: 2.
OrnenHka: JUXOTOMUYECKas; IPABHIILHOE BBITIOJTHEHUE 3aaHMsI OIleHUBaeTCs 1 0amiom, a

HernpaBuibHOE — 0 OaJITOB.

3ananue 47

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbne
Kpecmux 6 HeoOX00UMOLL Kliemouke).

Yepes ... MPOXOIUT €IUHCTBEHHAS TIOCKOCTbD,
Bapuanmur omeemos:
1. nBe TOYKH;
2. TpH napajjiesibHbIC MPSMBIE;
3. Tpu momapHO MepeceKarouiecs npsmMeie;
4. 4eThIpe TOUYKH.

OtBerT: 3.
OrnenHka: JMXOTOMUYECKas; IPABHIILHOE BBITIOJTHEHUE 3aaHMsI OIlcHUBaeTCs 1 0amiom, a

HenpaBuibHOe — () 0aoB.

3ananue 48
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Buwibepume eepHbiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmux 6 HeoOX00UMOLL KllemouKe).

[Ipsimast mepecekaeT MIOCKOCTb, €CIH MpsiMasi U MIIOCKOCTh
Bapuanmur omeemos:

1. He UMEIOT HHU OHOI O0IIEH TOUKH;
2. UIMEIOT IBE OOIIKE TOUKH;
3. UMEIOT TOJBKO OJHY OOIIYIO TOUKY;
4. IMEIOT TPHU OOITUX TOYKH.

OtBerT: 3.
OI.[GHKaI AUXOTOMHNYCCKAs, HpaBI/IHBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJIJIOM, a

HenpaBuibHOe — () OaoB.

3ananue 49

Bovibepume sepHulii omeem u 066e0ume KpyICcKkom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

Haiigure koopaunatsl Bektopa BA, ecnu A (X, 'y, z), a B (x1, y1, Z1)

Bapuanmbl omeenos.

—

: \/(X—an + -y + (z -2y

2. (ox; ay; 0z)

3. (X=X1; y-y1; 2-21)

4. xxi1tyyitzzi
Orser: 3.

OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BBIITOJIHEHHE 3aJaHHs OIICHUBaeTcs 1 6ayiom, a
HernpaBuibHOE — 0 OaJITOB.

3ananue 50

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbne
Kpecmux 6 HeoOX00UMOLL KliemouKe).
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Haiinure ymMmHOXKEeHHE BeKTOpa A Ha yncio, eciu A (X, y, Z).

Bapuanmbl omeemaoes.

- \/(X —xpy? + (Y —yp? + (2 - zpy°
(0x; ay; 0z)
- (XX15 y-y1;5 2-7)
4. xxityyitzzi
Orser: 2.

OreHKa: TMXOTOMHYECKAsT; MPAaBUILHOE BHIMIOJHEHUE 3a/IaHMsI OlICHUBaeTcs 1 Gamiom, a

HernpaBuibHOE — () 6aJTOB.
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16.
17.
18.
19.
20.

21

25.

26.

27.
28.
29.
30.

Bomnpocsl Kk 3k3ameny 2 cemecTp

Panuannas mepa yrina. Onpenenenue cuHyca, KOCUHyca U TaHT€Hca yIia.

3aBUCUMOCTh MEXJy CHHYCOM, KOCHMHYCOM M TaHI'€HCOM OJHOTO M TOTO Xe€ Yyrija.
TpuronomeTpruyecKue TOXKAECTBA.

DopMyJIbl CIT0KEHUS.

CuHyc, KOCUHYC U TaHT€HC ABOMHOTIO yrIJa.

DopMyIIbl IPUBEICHHUS.

CymMa 1 pa3HOCTh CHHYCOB.

CyMMa 1 pa3HOCTb KOCHHYCOB.

YpaBHeHue cos X = a.

YpaBHeHue sin X = a.

. YpaBHeHHE tg X = a, ctg X = a.
11.

OyHKIHSA y=c0s(X), €€ CBOHCTBA U rpaduK.

. @yHkuus y=sin(x), ee cBOHCTBa U rpaduxk.
13.
14.
15.

Oynkuus y=tg(x), ee cBoicTBa U rpaduk.

[IpousBonHas pyHKIUH, €€ PU3MUECKUI CMBICIT.

[MpaBuna muddepenunpoBanus. IIpomsBomHas CcymMMbl, pPa3sHOCTH, HPOHM3BEACHUS W
YacTHOTO (yHKITHI.

[TpousBoanas creneHHoN GyHKIUU. [[pOnU3BOIHBIE HEKOTOPHIX 2JIEMEHTAPHBIX (YHKITUH.
['eoMeTpuyecKkuii CMBICT TPOU3BOTHOM.

[Ipu3nak Bo3pacTanus, yObIBaHUS QYHKIHI.

OKcTpeMyMbl QYHKINH.

[IpuMeHeHne TPOU3BOTHON K MCCIETOBAaHHUIO (DYHKITMH U IOCTPOCHUIO IPAUKOB.

. HanOonbee 1 HanMeHblIee 3HaUeHUE (QYHKIIH.
22.
23.
24,

[Tonsatue nepBoobpazHoii. OCHOBHOE CBOWCTBO MEPBOOOPA3HOM.

[TpaBuia BeIUKMCIEHUS IEPBOOOPA3HBIX.

Onpenenennbii unrerpain. ®opmyna Hpiorona-JleitOnuna. Ilnomans KpuBOJIMHEHHOM
Tparneuu.

IIpusma. IIpaBunbHas npusma. IIpsamas um HakioHHas npusma. Ilnomans noBepxHOCTH U
o6bem npusmel. [Tapamtenenunen. Ky6. [lnomans moBepxHOCTH ¥ 00BEM Napajuieenuneaa
U Ky0a.

IIupamupa. IlpaBuibHasg nupamuga. YcedueHHas nupamuga. Terpadap. I[liomans
MOBEPXHOCTU U 00bEM MTUPAMHUIBI.

Hunmuuap. [lnomans HOBEpXHOCTH U 00BEM LIMIIMHAPA.

Konyc. Yceuennsiii konyc. [Lnomaas moBepXHOCTH U 00BEM KOHYCA.

Cdepa u map. Ceuenne chepol u mapa. [Lnomaas moBepXHOCTH U 00BeM chepsl U mapa.
CoOpiTHe. BepositHOCTh cOOBITHS. CIOKEHHE M YMHOXKEHUE BEPOSATHOCTEH.

HpaRaneCKne 3aJaHus K IK3aMCHY

3 2 1
Haiinure Mmakcumym QyHKIMH Y = — X? + X? +6x—4 p

Haiinute HanMenbiee 3Hadenne pynxiuu g(x) = logi(9 — x?).
3

3anuIuKTe ypaBHEHHE KacaTelbHoM K rpaduky ¢pynkuuu f(x) = 4% — 2X*1 g touke eé MunnMyMa.

3anummTe ypaBHeHHE KacaTelbHOM K rpaduky ¢dymxmum f(x) = 3*t1 — 27X B Touke eé
MaKCUMyMa.

Haiigute Hambonbinee ¥ HaumeHbliee 3HaueHue (ymkumu f(x) = x* — 2x% + 1 Ha orpeske
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1,1
=51 E]' Onpenenuth, Kakue Lelble 3HaYeHHUs IPUHUMAET (PyHKIUS Ha 3aJaHHOM OTpE3KE.
. 4
6. Haiiure HamOonblllee W HauMeHbllee 3HadeHme Qynxmum f(x) = x* — 3 x3 Ha oTpeske
2 41
[— 31 5] OnpenenuTth, Kakue Lelble 3HaYeHHsI IPUHUMAET (PyHKIUS Ha 3aJaHHOM OTpE3KE.

7. Haiinure Touku skcTpemymoB dynkumu f(x) = e2* + eX — 3x + 2.
8. Haiinure Touku sxcTpemymoB pyHkiumu f(x) = 4x — 2eX — e2X — 5.

2 + 2

9. Haiimure npoussoanyto Gpynkiun f(x) = sin Sxinzc;)s X
. _ tgxectgx

10. Haitimre npousBoaHyo ¢pynkim f(x) = sin x+cosx’

. 6— 1
11. Haiiaure npousBoayro Gpynkimu f(x) = ’TX + 31In % :
o X—8 1-x
12. HaiiauTe npousBoaHyro QpyHkimuf(x) = /T +4In—.
13.  Haiigure abciucchl BCex TakKUX ToYeK rpaduka QyHKIMU
y = 0,5sin2x — cosx + x
B KOTOPBIX YIIIOBOM KOA(PPHUIMEHT KacaTeIbHOU paBeH 1.

tgx — sinx 1
14. JlokazaTh TOXKACCTBO ’ & s — — ctg «.
tgoK +sinx sin

1+sinx 1—sinx 2
15. Jlokazartb _ — = , ipu 0<o<m.
1—sinx 1+sinx COSX

. cos 35"+ V3 sin35°

16.  Haiitu 3HaYeHHE BBIPAKEHUS ————————
sin1505
3m
17. Beraucouts cos2a, ecnu 4 tgo—4 ctga =15 u 5 SX<= 2Tt.
. —T

18. Beramcmuts sin2a , eciu 3 tgo— 3 ctgo =8 u — <x< 0.

o 1+cos2a—sin 2a _ -1
19. Haiitu 3HaueHne BhIpa)KeHU — 7 , €CJIU COS 0L = —-.

cosot+cos(5+cx) 2

. 1+cos2a—sin 2a . -3

20. Haiitn 3HaUeHne BbIpaKEHUs ——————— , €CJIM SIN 0L = ——.
cosa— sin(2m—a) 2

o . . —3n  3m
21. Haiitu Bce kopHUM ypaBHEHuUs sin 2X + V2 sin X = 0, npuHajIeKaIe OTpe3Ky - 5
22. Pemmts ypasenue 0,5sin2x + cos’x = 4cos2X M yKasaTh Kakoe-HHUOyIb €ro pelieHue,

YZIOBJIETBOPSIOIIEE HEPABEHCTBY TX-X>> 0.

23. Pemuts ypaBHeHne v3 cos3x + sin3x = 2 sinx.

24.  Pemmts ypaBHeHue /9 — X2+ sin2x = 0.
25. lns dyskuum y = 2cosx HaiauTe mepBooOpasHyro F(X), rpaduk KOTOpoi MPOXOAUT 4Yepes
TouKy M(3;24).

1
f (x) =——6x+2
26. JIns pyHKIIUN X HaiauTe nepBoodpasnyio F(x), rpaduk KOTOpoil mpoxXoaut
yepe3 Touky M(1;0).
27.  Haiigure miomanb Gurypsl, orpaHUYeHHON rpadukamMu GyHKIUH y= ix3 ny=V2x.
28. Touka qBUXKETCS MPAMOIMHEWHO, €€ CKOPOCTh BhIpaXKaeTcs (opMyJIIoi

v(t) =1+ 2t. HalimuTe 3aKOH ABM>KEHUS, €CIIM U3BECTHO, YTO B MOMEHT BPEMEHU

t = 2 KoOpMHAaTa TOYKU paBHsUIACh YHUCIY 5.

. o 2 5x—-2

29. Berunciure onpenenénHblii MUHTErpan |, ——
L3
T

30.  Bwruwmcaure onpeAeaEHHbIA HHTErpal f(;*(cos2 x — sin®x) dx.

dx

31. B xy0 Brmcan map paguyca 12,5 cMm. Halimure o6beM kyo0a.
32. HaiiTi JuinHy AMaroHaayu NpsiIMOYTOJIbHOTO NapaljIesIeNUIIEa, €CIN €r0 U3MEPEHUsI PaBHbI 2 M, 3 M
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33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
58.

59.

60.

U5 M.

ITnomntams ofHOM rpaHu Ky6a pasHa 25 M2, HaiimuTe 06beM Ky6a.

JuameTp nunavHapa paBeH 6 M, BbIcOTa paBHa paauycy. HaiinuTe ruiomanp NOIHOM NOBEPXHOCTH
HWIAHIPA.

Bricora koHyca paBHa 15 cM, a paguyc ocHOBaHHS paBeH 8§ cMm. Haiimute oOpasyromryro KOHyca.

[Inomane oceBoro ceyeHus: MUIMHApA paBHa 10 M’, a TUIOmAab OcHOBaHMS — Sm M°. Haifoute
BBICOTY LMJIMHJIpA.

Juaronains ky6a papHa 12v/3cm. Haiiure 06beM Ky6a H IIOIIAb €ro OBEPXHOCTH.

Panuyc ocHoBanus nunusapa 1,5 M, BeicoTa 4 cm. HaliTu AuaroHans 0oceBOro ceueHusl.
[Tnomanas moBepXHOCTH KyOa paBHa 18 cm? . Haiiure ero auaroHasb.

KBagpar co cTtopoHoii 4 cM Bpaliaercsi BOKpYr OCH, COJIepalleid OJHYy U3 €ro cTopoH. Uemy
paBHa IIOINIA/Ib OCHOBAHUS MMOJIYYEHHOTO Tena?

B npsmoyronsnoMm napamienenunene ABCDA1Bi1CiD1 uzsectno, uto BB = 12 cm, AiB1 = 21
cM, AD = 16 cMm. Haiinure nnuny nuaronanu AC;.

[TpaBuiibHas YeTHIPEXYTOJIbHAS MTPU3Ma OMKMCaHa OKOJIO IMIMHApa. Pagnyc ocHOBaHuUS U BbICOTA
WIMHIpa paBHBI 3 cM. Haiiaute 00beM mpu3Mel.

O6neM kyba pase 8 cv’. HaitiuTe miomaas ero moBepXHOCTH.

Haiimure miomans OOKOBOW MOBEPXHOCTH MPABWIHBHOM IIECTUYTOJIBLHOM MPHU3MBI, CTOPOHA
OCHOBaHUs1 KOTOPOU paBHa 3 cM, a BbICOTa — 7 CM.

Bo ckonbpko pa3 yBeau4uTcs o0beM Ky0a, eclid ero pedpa yBeTuIuTh B TPH paza?

CTOpOHBI OCHOBaHHUS TPaBUILHOM uYeThlpexyroiabHo nupamuasl MABCD pasubl 10 cm, a
O0oxoBbIe pedpa paBHbI 13 cM. HaliuTe mutonaas 60KOBOM MOBEPXHOCTH STON MUPAMHUIBI.
HaiimuTe BbICOTY MpaBHIIBHOM TPEYTOJbHON MUPAMUJIBI, CTOPOHBI OCHOBAHUS KOTOPOW paBHBI 5
cM, a 00bEM pasen 6v3 o’

B npaBunbHOI uyerhipexyroiapHod mupamunae MABCD cropoHa ocHoBaHMsI paBHa 4 cM, a
6oxoBoe pedpo — V17 cM. Haifaure 06beM mupaMubL.

JlnmuHa OKpY>KHOCTH OCHOBaHUS LMJIMHIpaA paBHa 3 cM. [Tnomans 60kOBOM MOBEPXHOCTH paBHA
6 cm?. Haiiure BBICOTY IIMJIMHIPA.

OceBoe ceueHre KOHyca PaBHOCTOPOHHUM TPEYTOIbHUK cO cTopoHOM 10 cm. Haiinute mmoniaas
OOKOBOI TOBEPXHOCTH KOHYCA.

O61BéM mapa pased 12348n cm® . Haiinure niomaas MOBEpXHOCTH IIapa.

[Inomans cheps paBHa 676  cm>. Haiimute pamuyc cdepbl.

OcHoBaHUEM MPSIMOM TPEYTOIBHON MPU3MBI CIIYKUT MPSIMOYTOJIbHBIN TPEYTrONIbHUK C KaTeTaMu
9 cm u 12 cm, BeicoTa npu3Mbl paBHa 14 cm. Haligute momaab MoaHON MOBEPXHOCTH MPU3MBI.

OcHOBaHUEM MPSIMOI TPEYroJIbHON MPU3MbI CITYKHUT MPSIMOYTOJBHBIA TPEYTOJIBHUK C KaT€TaMH
3 cM u 4 cM, 6okoBoe pedpo paBHO 6 cM. Haiinure 00beM pU3MBL.
[Tnomaae 60IbIIOr0 Kpyra mapa papHa 3 cM2. HaifuTe miomass OBEpXHOCTH MIapa.

4

B cocyze, umeromem ¢popmy KOHyca, YPOBEHb KUJIKOCTU JOCTHTAeT SBpIcOTHL. OGBEM cocyzaa
2000 mu. Yemy paBeH 00bEM HaTUTOM skuakocTH? OTBET NaliTe B MIJITHIUTPAX.

O06nem mrapa pasen 972 T . HaliauTe miomaas €ro oOBEPXHOCTH, JCJICHHYIO Ha Tt .

Haiinure 00beM paBUIIbHOM YETHIPEXYTOIBHON MUPAMU/IbI, CTOPOHA OCHOBAHUS KOTOPOM paBHa
8 cM, a BeicoTa 20 cM.

Haiinure 006beM mpaBUIBHOM TPEYToJIbHOW MHpaMH[Ibl, CTOPOHA OCHOBAaHUS KOTOpPOW paBHa 6
cM, a BeIcoTa 12 cMm.

JIBa peGpa mpsAMOYTOJIBHOTO TIapaJiieenuea, BEIXOIAITNE U3 OAHOW BEPIIMHBI, PaBHBI 2 H 6.
O6wem mapamtenenumnena paseH 48. Haiiaure Tpetbe peOpo napanienenunea, BHIXOAAIIEE U3
TOM K€ BEPIINHBI.
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Tect N2 11 npoBeeHus1 IK3aMeHa

3ananme 1
Buibepume sepuviii omeem u 0b66eoume KpyscKkom e2o Homep (KIUKHUme Kypcopom, NOCmasbme

Kpecmux 8 HeoOX00uMou Kiemouke)

TGHO, MOBCPXHOCTH KOTOPOIO COCTOHUT M3 KOHCUHOTO YHCIa IIJIOCKUX MHOT'OYTI'OJIbHUKOB,
Ha3bIBACTCA:
Bapuanmbl omeenos.

1) 4eThIpeXyroJabHUK;

2) MHOTOYTOJIbHUK;

3) MHOTOTpaHHUK;

4) mecTuyroibHUK.
Ortser: 3
OneHka: IUXOTOMHYECKas; IPABUIBHOE BBINOJHEHHE 3aJaHMsl OLeHMBaeTcs 1 Oamiom, a
HernpaBuiabHOe - () 6amioB.

3axanue 2
Buvibepume sephwiti omeem u 068edume KpYICKOM e20 HOMep (KIUKHUmMe Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

Touka nepeceueHns quaroHajey napauieenuIena siBasercs ero:
Bapuanmur omeemos:

1) uentpom;

2) HEHTPOM CUMMETPUH;

3) TMHEHHBIM pa3MeEPOM;

4) TOYKOH CEUYCHHUS.
Otser: 2
OneHka: IUXOTOMHMYECKas; MPAaBUIbLHOE BBIIIOJIHEHUE 3aJaHUsl OlleHMBaeTca 1 Oamiom, a
HenpaBuwibHOE - () OanoB.

3ananue 3
Buvibepume sephwiti omeem u 068edume KpPYICKOM e20 HOMep (KIUKHUmMe Kypcopom, nocmasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

K IMpaBUJIbHBIM MHOI'OI'paHHUKAaM OTHOCATCS:
BapuaHmbl omeemaoes.

1) mpaBUIBHBII TETpPAdD;
2) ky0 1 gonmeka’ip;
3) OKTa’ap U UKOCAdIP;
4) Bce OTBETHI BEPHBI.
Otger: 4
OneHka: IUXOTOMHYECKAs, TPAaBUIBLHOE BBIIOJIHEHUE 3aJaHUsl OICHHWBaeTcs 1 Oammom, a

HenpaBuwibHOE - () GanoB.
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3ananue 4
Buvibepume seprwiti omeem u 068edume KpYsCKOM e20 HoMep (KIUKHUme Kypcopom, Nnocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouyke)

OTpe30K, COeNUHAIOMNN ABE BEPIIMHBI IPU3MBI, HE IPUHAAJIC)KAIIUE OJHON IPaHU Ha3bIBACTCS:
Bapuanmur omeemos:

1) nuaroHanelo;
2) pebpom;
3) rpaHbIo;
4) ockio.
Otser: 1
OneHka: IUXOTOMHYECKAs, TMPAaBUIBHOE BBIMIOJIHEHUE 3aJaHUsl OICHHWBaeTcs 1 Oammom, a

HenpaBuwibHOE - ) OanoB.

3ananue 5
Buvibepume sephwiti omeem u 068edume KpPYICKOM e20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

Ecnu 60koBbIe pebpa mpu3Mbl MEPIEHIUKYIISIPHBI OCHOBAHUIO, TO TIPU3Ma SIBIISETCS:
Bapuanmur omeemos:

1) HaKJIOHHOIA;
2) NpaBUWIbHOM;
3) npsiMoit;
4) BBIIYKJION.
Ortsert: 3
Onenka: JIUXOTOMHYECKas; MPAaBUIbHOE BBIOJHEHHE 3aJaHus OIeHuBaeTcs 1 Oamiom, a

HenpaBuwibHOE - () OanoB.

3ananue 6
Buvibepume sepuviii omeem u 0b66eoume KpyscKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

Ecau B ocHOBaHUU MMPU3MBI JICKUT MapajljiCJIorpaMM, TO OHA ABJISACTCA:
Bapuanmbl omeenos.

1) npaBUJIBHON PU3MON;

2) napanienenumeom;

3) npaBUIBHBIM MHOTOYTOJIEHUKOM;

4) nupamMuIou.
Ortser: 2
OneHka: IUXOTOMHYECKas; IPABUIBHOE BBIOJHEHHE 3aJaHMsl OLeHMBaeTcs 1 Oamiom, a
HernpaBuiabHOe - () 6amioB.

3ananme 7
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Bowibepume eephwiti omeem u 0beeoume Kpyj#CKoM e20 Homep (KIUKHUme KypCoOpoM, NOCMAGbme
Kpecmuk 8 HeoOX00uMoll Kiemouke)

HepHGHI[I/IKy.H}Ip, OHyH.IGHHBIﬁ W3 BCPUIMHBI MUPpaMU bl HA IMJIOCKOCTh OCHOBAHMS, HA3bIBACTCA:
Bapuanmbl omeemaoes.

1) menuanoii;
2) oChl0;

3) auaroHanblo;
4) BBICOTOM.

OrtBert: 4
OneHka: IUXOTOMUYECKAs; TMPaBWIBHOE BBIMOJTHEHUE 3aJaHus oOIleHuWBaeTcs | Oammom, a

HenpaBuwibHOE - ) OanoB.

3ananue 8
Buvibepume sephwiti omeem u 068edume KpysCKOM e20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOXo0umoll Kiemouke)

TpeyronbHasi mupamMmuaa Ha3bIBACTCS:
Bapuanmur omseemos:

1) mpaBUIBLHOM TUPAMUION;

2) TeTpa’aApom;

3) HaKJIOHHOM TMUPAMHJION;

4) npu3mMoi.
Otser: 2
OneHka: IUXOTOMHYECKAs, TMPAaBUIBLHOE BBIIOJIHEHUE 3aJaHUsl OICHHWBaeTcsa 1 Oamnom, a
HenpaBuwibHOE - () OanoB.

3ananue 9
Buvibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHuUme Kypcopom, NOCmasbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

BricoTa 60k0BO#1 rpaHu NpaBUIIbHOW MHUPAMU/IbI, IPOBEIECHHAs U3 €€ BEpIIMHbI, HA3bIBACTCS:

Bapuanmbl omeenos.

1) Menuanoii;

2) anoemoii;

3) nepneHauKyJIIpoM;
4) GUCCEKTPHCOH.

Ortser: 2
OrneHka: JIUXOTOMHYECKAs, TNPAaBUJILHOC BBINIOJIHEHUE 3aJlaHUsl OICHHBaeTcs 1 OayioM, a

HernpaBuiabHOe - () 6amioB.

3ananue 10
Buvibepume sephwiti omeem u 068edume KpysCKOM e20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)
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VY ky0a Bce rpaHHu:
Bapuanmur omeemos:

1) IpsIMOYTOJIBHUKY;

2) KBagparhl;

3) Tpanenuu;

4) poMOBI.
Otser: 2
OneHka: IUXOTOMHMYECKas; MPAaBUIbHOE BBINIOJIHEHUE 3aJaHUsl OleHHBaeTca 1 OamioMm, a
HernpaBuiabHOe - () 6amioB.

3ananme 11
Buvibepume sephwiti omeem u 068edume KpYsCKOM e20 HoMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouyke)

CKoJIbKO AMaMeTpoB y cepbl?
Bapuanmuvl omeéemos:

D1;

2)3;

3)2;

4)0€CKOHEYHO MHOTO.
Otger: 4
Onenka: JIUXOTOMHYECKas; MPAaBUIbHOE BBIOJHEHHE 3aJaHMs OleHuBaeTcs 1 Oamiom, a
HenpaBuwibHOE - ) OanoB.

3ananme 12
Buvibepume sephwiti omeem u 068edume KpPYsCKOM e20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

Kaxoit ¢purypoii ssBisieTcs: cedeHue 1mapa miocKoCTho?
Bapuanmur omeemos:

1)oTpe3kom;

2)OKpYKHOCTBIO;

3)kpyrom;

4)chepoii.
Ortser: 3
OneHka: IUXOTOMHYECKAs, TMPABUIBLHOE BBIIOJIHEHUE 3aJaHUsl OICHHWBaeTcsa 1 Oamnom, a
HenpaBuwibHOE - ) OanoB.

3ananme 13
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

B dopmyrne Vzgn R3  V-00BéM
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Bapuanmbl omeenos.

1)mapa;

2)KOHYCa,
3)unnuuapa;
4)111apoBOTO CEKTOpA.

Ortser: 1
OrneHka: JIUXOTOMHYECKAs, TNPAaBUJILHOC BBINIOJIHEHUE 3aJlaHUsl OICHHBaeTcs 1 OaioM, a

HernpaBuiabHOe - () 6aioB.

3ananue 14
Buvibepume sephwiti omeem u 068edume KpYICKOM e20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

KoHyc MOXHO NOJIy4nTh, €CIIU BPALLaTh BOKPYT CTOPOHBI
Bapuanmer omeemos:

1)paBHOCTOPOHHMI TPEYTOJIBHUK;
2)TynOyTOJIbHBIN TPEYTOJIbHUK;
3)OCTpOYTOIBHBIN TPEYTOIHHUK;
4)IpSIMOYTOJIbHBIN TPEYTOJIBHUK.

OrtBert: 4
OneHka: JIUXOTOMUYECKAs; TMPaBWIbHOE BBIOJTHEHUE 3aJaHus oOIleHuWBaeTcs | Oammom, a

HenpaBuwibHOE - () GanoB.

3ananue 15
Buvibepume sephwiti omeem u 068edume KpYsCKOM e20 HOMep (KIUKHUmMe Kypcopom, Nnocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

OcHOBaHUs UIMHPA. ..
Bapuanmer omeemos:

1)okpy>XHOCTH;
2)kpyru;
30npsimbie;
4)MHOTOYTOJIbHUKH.

Ortser: 2
OneHka: IUXOTOMHYECKAs, TMPAaBUIBLHOE BBIIIOJIHEHUE 3aJaHUsl OICHHWBaeTcsa 1 Oamiom, a

HenpaBuwibHOE - ) OanoB.

3ananue 16
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCmasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

Kakoe nonsitTue He OTHOCUTCS K LIMJIUHJIPY
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Bapuanmbl omeenos.

1)pedpo;
2)amerp;
3)o0pa3yroras;
4)oCh.
Otser: 1
OreHKa: JIUXOTOMHUYECKAas; MPAaBUJIbHOE BBIMOJHCHUE 3aJaHusl OICHMBaeTcs 1 OamioMm, a

HernpaBuiabHOe - () 6amioB.

3ananue 17
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

OCEBBIM CEUCHUEM nuiInHApa ABJIACTCA KBaApar, CCIN
Bapuanmbl omeenos.

1)o6pa3yrorias paBHa paguycy;

2)obpa3yromias meprneHANKYJIsIpHA MIIOCKOCTH OCHOBAHMUS;

3)oceBoe ceueHue Beeraa KBajpar;

4)o0pa3ytomas paBHa JUAMETPY.
Otger: 4
OneHka: IUXOTOMHMYECKas; MPAaBUIbLHOE BBINIOJIHEHUE 3aJaHUsl OlleHHBaeTca 1 Oamom, a
HernpaBuiabHOe - () 6amioB.

3ananue 18
Buvibepume sephwiti omeem u 068edume KpPYICKOM e20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmux 8 HeoOX00uMoll Kiemouke)

VY npsiMoro KoHyca npsimasi, COeIMHAIOIIasl BEPIIUHY KOHYCa C LIEHTPOM OCHOBAHHUA. . .
Bapuanmur omeemos:

1 )neprneHIuKyIsipHa TUIOCKOCTH OCHOBAHUS;

2)napasiesibHa IIOCKOCTH OCHOBAHMS;

3)nepecekaercs ¢ IIOCKOCThIO OCHOBAHUS IO OCTPHIM YIJIOM;
4)He UMeeT € MIOCKOCThI0 OCHOBAHUS TOUEK MepPEeCeUeHUsI.

OrtseT: 1
OL[GHKaZ JAUXOTOMHNYCCKAsA, HpaBI/IJII:HOG BBIIIOJTHCHUEC 3aJaHUs OLCHUBACTCS 1 GaJIJIOM, a

HenpaBuwibHOE - ) OanoB.

3ananue 19
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

[Tap momy4aeTcst py BpAILLICHUH ...
Bapuanmur omeemos:

1)rosTyOKpy>KHOCTH BOKpPYT JUAMETPa;
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2)nosykpyra BOKpYT TUaMeTpa;
3)n0s1yOKpy>KHOCTH BOKPYT Pajnyca;
4)nonykpyra BOKpyr paauyca.

Otser: 2
OneHka: IUXOTOMHMYECKas; MPAaBUIbLHOE BBIIIOJIHEHUE 3aJaHUsl OlleHHBaeTca 1 Oamiom, a
HernpaBuiabHOe - () 6amioB.

3ananue 20
Buvibepume sephwiti omeem u 068edume KpysCKOM e20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOXo00uMoul Kiemouke)

[IpousBoanas pyHKuMU y = X" paBHa:
Bapuanmbl omeemaoes.
Dy =nx*;
2)y' = (n+2)x"?;
3)y' = (+2)x™";

4)y' =n-x"!,

Otger: 4
OneHka: IUXOTOMHYECKAs, TPAaBUILHOE BBIIOJIHEHUE 3aJaHUsl OICHHWBaeTcs 1 Oammom, a
HernpaBuiabHOe - () 6amioB.

3ananme 21
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCmAasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

[TpousBoaHas pyHKIMM y = a* paBHa:

Bapuanmbl omeemaoes.

)y’ =a*"In a;
2y’ =a"lga;
3)y' =a*%In a;
4)y' =a*In a.

OrtBert: 4
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OmeHka: JUXOTOMHUYECKas; IMPaBHIbHOE BBHIMOJHEHUE 3aJaHMsl OLCHHMBaeTcs 1| OamwioMm, a
HenpaBuwibHOE - () OanoB.

3ananme 22
Buvibepume sephwiti omeem u 068edume KpysCKOM e20 HoMep (KIUKHUme Kypcopom, Nnocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[MpoussomHas GyHKIMH y = tg X paBHa:
Bapuanmur omseemos:
1y’ = 1/sin® x;
2)y' = 1/sin’ x;
3)y’ = 1/cos> x;

4)y' = 1/cos’ x.

Otger: 4
OneHka: IUXOTOMHYECKAs, TMPAaBUIBHOE BBIIOJIHEHUE 3aJaHUsl OICHHWBaeTcsa 1 Oammom, a
HernpaBuiabHOe - () 6amioB.

3ananme 23
Buvibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMOU Kiemouke)

[IpousBoaHas GyHKIMH y = ctg X paBHA:
Bapuanmovl omeemos:
1)y’ = 1/sin x;
2)y' = 1/cos® x;
3)y’' = 1/sin® x;

4)y' = -1/sin® x.

Otger: 4
OneHka: IUXOTOMHMYECKas; MPAaBUIbLHOE BBINIOJIHEHUE 3aJaHUsl OleHHBaeTca 1 Oamiom, a
HernpaBuiabHOe - () 6amioB.

3ananue 24
Buibepume seepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)
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[TpousBognas pyukimu y = log 2 X paBHa:
Bapuanmur omeemos:
Dy’ = 1/x;
2)y' =1/(x:lne);
3)y’ = 1/(x-1g 100);

4)y' = 1/(x-In a).

Ortser: 4
OmeHka: JUXOTOMHUYECKas; IMPaBHIbHOE BBHINOJHEHUE 3aJaHMsi OLCHHMBaeTcs 1| OamioMm, a
HenpaBuwibHOE - () OanoB.

3ananue 25
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

[IpousBoanas pyHknuu y = Ig X paBHa:
Bapuanmur omeemos:
Dy =1/(x:lne);
2)y' = 1/(x-1g 100);
3)y’ = l/(x:In 10);

4)y' = 1/(x-1g e).

Otger: 3
OLIGHKaZ ANXOTOMUYCCKAsA, IIPABUJIIBHOC BBINIOJHCHUC 3alaHud OLICHUBACTCA 1 63.J'IJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananue 26
Buvibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHuUme Kypcopom, NOCmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[IpousBoanas pyHkuu y = In X paBHa:
Bapuanmur omeemos:

Ly =1/x;
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2)y' = 1/(x-In 10);
3y’ = l/(x-1g 100);

4)y' = 1/(x-1g e).

Otser: 1
OneHka: IUXOTOMHYECKAas; MPAaBHIbHOE BBIMOJHEHHWE 3aJaHusi OIeHWBaeTcs 1 Oamiom, a
HernpaBuiabHOe - () 6amioB.

3ananue 27
Buvibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCmasbme

Kpecmux 8 HeoOX00uMou Kiemouke)

[Ipon3BoaHast cyMMBbI IBYX (YHKIIMA U ¥ V paBHA:
Bapuanmur omeemos:
Dy’ =u'+v4
2)y' =u'v+uv'
3)y'=u — Vv
4y =u"-Vv'.
Otger: 1

OmeHka: JUXOTOMHUYECKas; IMPaBHIbHOEC BBHIMOJHEHUE 3aJaHMsl OLCHHMBaeTcs 1| OamioMm, a
HenpaBuwibHOE - () OanoB.

3ananue 28
Buvibepume sephwiti omeem u 068edume KpPYsCKOM e20 HOMep (KIUKHUme Kypcopom, Nocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[IpousBoaHas pa3HOCTH ABYX (DYHKIM U U V paBHa:

Bapuanmbl omeemaoes.

Dy =u —V'
2y’ =u' +V;
)y’ =u' /v
4y =u"-Vv'.
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OrtseT: 1
OneHka: IUXOTOMUYECKAs; TMPaBWIbHOE BBIOJTHEHUE 3aJaHus oOIleHuWBaeTcs | Oammom, a

HenpaBuwibHOE - () OanoB.

3ananue 29
Buvibepume seprwiti omeem u 068edume KpYsCKOM e20 HoMep (KIUKHUme Kypcopom, Nnocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[IpousBoaHas mpousBeneHus ABYX QYHKIUH U M V paBHA:
Bapuanmur omeemos:
Dy =u"+v
2)y'=u'/Vv,
3y’ =u'v+uv';

4y =u"-Vv'.

OrtBer: 3
OLIGHKaZ JAUXOTOMHNYCCKAsA, HpaBI/IJ'H:HOC BBIIIOJITHCHUEC 3aJaHUs OLCHUBACTCS 1 63.)'I.HOM, a

HenpaBuwibHOE - ) OanoB.

3ananue 30
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

[TpownsBoaHOM GyHKIIMK y = f(X) Ha3bIBACTCS:
Bapuanmur omeemos:

1)npenen oTHOLIEHUS 3HAY€HUS (PYHKIMHU K 3HAUCHUIO apTyMEHTa IPU CTPEMJIICHUN
apryMeHTa K HYJIIO;

2)oTHOIIEHHE 3HAaYCHUs (PYHKIIUU K 3HAUEHUIO apTyMEHTa;
3)oTHomeHne npupanieHus QyHKIMHA K IPUPALICHUIO apTyMEHTa,

4)npenen OTHOIIECHUS MpHUpaIIeHNs (PyHKINU K MPUPAIICHUIO apryMEHTa pu
CTpEMJICHUH MPUPAILEHUS apTYMEHTa K HYJIIO.

Ortsert: 4
OrneHka: JIUXOTOMHYECKAs, TNPAaBUJILHOC BBINIOJIHEHUE 3aJlaHUsl OICHHBaeTcs 1 OayioM, a

HernpaBuiabHOe - () 6amioB.
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3ananme 31
Buvibepume seprwiti omeem u 068edume KpYsCKOM e20 HoMep (KIUKHUme Kypcopom, Nnocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[IpousBoaHas GyHKINHU ONpEEIIseT:
Bapuanmer omeemos:
1)u3meneHnue GyHKUUU NPU 3aJaHHOM W3MEHEHUU apTyMEHTa;
2)u3MeHEeHHEe apryMeHTa MPH 331aHHOM 3HAYeHUU (QYHKIUY;
3)u3meHeHre GyHKLIUH MPH 3aJaHHOM 3HAUYE€HUH apryMeHTa;

4)ckopocTb n3MeHeHHe (PYHKIIMY IPU U3MEHEHUHU apTyMEeHTa.

Otger: 4
OneHka: IUXOTOMHMYECKas; MPAaBUIbLHOE BBIIIOJIHEHUE 3aJaHUsl OlleHHBaeTca 1 Oamom, a
HernpaBuiabHOe - () 6amioB.

3ananme 32
Buvibepume sephwiti omeem u 068edume KpPYICKOM e20 HOMep (KIUKHUme Kypcopom, Nnocmasbme

Kpecmuk 8 HeoOX00uMoul Kiemouke)

[TepBooOpasnoii GhyHkIMY y = f(X) Ha3pIBaETCS:
Bapuanmur omeemos:
1)yHK1us, mpousBoaHas KOTOPOH paBHA 3aganHoi GyHKIMH (QyHKINEN Y = f(X));
2)dynknus, paBHas cymme y = f(x) + C, rne C — mpou3BosIbHas KOHCTAHTA;
3)dbynkuus, paBaas 2 f(x+C), rne C — mpon3BoIbHASI KOHCTAHTA;

4)pynxuus, pasaas 2 f(x).

Ortser: 1
OueHka: JWXOTOMHYECKas; IMPaBUIBHOC BBIIOJIHEHUE 3aJaHHs OleHWBaeTcs 1 Oamiom, a
HenpaBuwibHOE - ) OanoB.

3ananme 33
Buvibepume sepmwiti omeem u 068edume KpysHCKOM e20 HOMep (KIUKHUme Kypcopom, Nnocmasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

Kaxnas ¢pynkmus y = f(x) umeer:

61



Bapuanmur omeemos:
1)oaHy nepBooOpazHyo QyHKIINIO;
2)poBHO 2 1IepBOOOpa3HBIX (QYHKIIHH;
3)HH 0/1HOI MTepBOOOPa3HOI PyHKINHY;

4)MHOXKECTBO TIEpBOOOPa3HBIX (HYHKITUH.

Otger: 4
OneHka: IUXOTOMHMYECKAas; MPAaBUIbLHOE BBINIOJIHEHUE 3aJaHUsl OlleHHBaeTca 1 OamioMm, a
HernpaBuiabHOe - () 6amioB.

3ananue 34
Buvibepume sephwiti omeem u 068edume KpYsCKOM e20 HOMep (KIUKHUme Kypcopom, Nnocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[lepBooOpa3noii pyHkIMM y = X" ABNsAETCA QYHKIMA:
Bapuanmuvl omeemos:
Dy =nx"";
2)y =x"/n;
3)y =" 1);

4)y =x" (n+1).

Otsger: 3
OneHka: IUXOTOMHMYECKas; MPAaBUIbLHOE BBIIIOJIHEHUE 3aJaHUsl OlleHHBaeTca 1 Oamiom, a
HernpaBuiabHOEe - () 6amioB.

3ananue 35
Buvibepume sephwiti omeem u 068edume KpPYsCKOM e20 HOMep (KIUKHUmMe Kypcopom, Nnocmasbme

Kpecmux 8 HeoOX00uMoll Kiemouke)

[lepBooOpa3Hoii pyHKkIMM y = a* siBiseTCs PyHKIUS:

Bapuanmbl omeemaoes.

)y =a*In a;
2)y = a*In? a;
3)y =a"/In a;

62



4)y = a%/In x.

Otsger: 3
OneHka: IUXOTOMHMYECKas; MPAaBUIbHOE BBIIIOJIHEHUE 3aJaHUsl OlleHHBaeTca 1 Oamiom, a
HernpaBuiabHOe - () 6amioB.

3ananue 36
Buvibepume sephwiti omeem u 068edume KpPYICKOM e20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[lepBooOpa3noii pynkuuu y = 1/X sBnsercsa QyHKIMS:

Bapuanmbl omeenos.

Dy =1/x?;
2)y = x-In x-x;
3)y = In |x|;
4)y = x:In x.

Otger: 3
OneHka: IUXOTOMHYECKAas; MPAaBHIBHOE BBIMOJHEHHWE 3aJaHusl OIeHWBaeTcs 1 Oamiom, a
HernpaBuiabHOe - () 6amioB.

3ananue 37
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMoll Kiemouke)

[lepBooOpa3noil pyHkIUM y = €* siBisgercst pyHKIus:

Bapuanmbl omeemaoes.

Dy =¢e*Inx;
2y =eYlgx;
3y =¢%

4)y =¢e*/In x.

OrtBerT: 3
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OmeHka: JUXOTOMHUYECKas; IMPaBHIbHOE BBHIMONHEHUE 3aJaHMsl OLCHHMBaeTcs 1| OamwioMm, a
HenpaBuwibHOE - () OanoB.

3ananue 38
Buvlbepume sepuviii omeem u 0b68edume KpysCKOM €20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

COBMECTHBIMH HA3bIBAIOTCS CITyYailHbIE COOBITHS
Bapuanmur omseemos:
1)xoTOpHBIE, B EAMHUYHOM UCIIBITAHUU HE MOTYT IPOU30MTH OJHOBPEMEHHO;
2)KOTOpbIe HE TPOUCXOAT HUKOT/A;
3)KoTOpBIEC B €AMHUYHOM UCIIBITAHUA MOTYT MPOU30UTH OJTHOBPEMEHHO;

4)BEpOSITHOCTh KOTOPBIX, 3aBUCUT OT pe3yibTaTa NPeIblIyIIero NCIbITaHNUS.

Ortser: 3
OmeHka: JUXOTOMHUYECKas; IMPABHIbHOEC BBHIMOJNHEHUE 3aJaHMsl OLCHHMBaeTcs 1| OamwioMm, a
HenpaBuwibHOE - ) OanoB.

3ananue 39
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCmAasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

HecoBMecTHBIMU HA3BIBAIOTCS CITyYalHBIE COOBITHS:
Bapuanmur omeemos:
1)xoTOpBIE B €AMHUYHOM MCTIBITAHUM HE MOTYT ITPOU30UTH OJJHOBPEMEHHO;
2)KOTOpbIE B €IUHUYHOM HCIBITAHUM MOTYT IIPOM30MTH OTHOBPEMEHHO;
3)KoTOpHBIE BCEr/ia MPOUCXOIAT;

4)BepOsITHOCTh KOTOPBIX 3aBUCUT OT pe3yJIbTaTa MpeIblIyIIero NCIbITaHNUS.

Ortser: 1
OmeHka: JUXOTOMHUYECKas; IMPaBHIbHOE BBHIMOJHEHUE 3aJaHusi OLCHHMBaeTcs 1| OamwioMm, a
HenpaBuwibHOE - () OanoB.

3ananue 40
Buvibepume sepuviii omeem u 0b66eoume KpyscKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)
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CyMMa BEpOsITHOCTEH TIOJIHOM TPYIIIBI COOBITHIA paBHA:
Bapuanmur omeemos:
1)unciy Bcex COOBITHIA 3TON TPYIIIBL;
2)2;
3)1;

4)mro6omy umcity ot -1 mo +1.

OrtBerT: 3
OLIGHKaZ JAUXOTOMHNYCCKAsA, HpaBI/IJ'H:HOG BBIIIOJITHCHUEC 3aJaHUs OLCHUBACTCI 1 63.J'IJ'IOM, a

HernpaBuiabHOe - () 6amioB.

3ananue 41
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

Jl1st Kakoro COOBITHS BEPOATHOCTD paBHa 1:
Bapuanmur omeemos:
1)mocToBepHOTO;
2)HEBO3MOKHOT0;
3)HECOBMECTHOTO C IOCTOBEPHBIM;

4)ciry4aiftHoOTO.

Otser: 1
OneHka: JIUXOTOMHYECKAas; MPAaBHIbHOE BBIOJHEHHWE 3aJaHusi OIeHWBaeTcs 1 Oamiom, a
HernpaBuiabHOe - () 6amioB.

3ananme 42
Buvibepume sephwiti omeem u 068edume KpYsCKOM e20 HOMep (KIUKHUmMe Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoul Kiemouke)

J1st Kakoro coObITHSI BEPOSTHOCTH paBHa (:
Bapuanmur omeemos:

1)mocToBepHOTO;
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2)IPOTUBOMOJIOAKHOTO K HEBO3MOKHOMY;
3)HEBO3MOKHOTO;

4)ciry4aifHoOrO.

OrtBer: 3
OLIGHKaZ JAUXOTOMHNYCCKAsA, HpaBI/IJ'H:HOC BBIIIOJITHCHUEC 3aJaHUs OLCHUBACTCS 1 63.)'I.HOM, a

HenpaBuwibHOE - ) OanoB.

3ananme 43
Buvibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCmasbme

Kpecmux 8 HeoOX00uMou Kiemouke)

JI71st Kakoro COOBITHS BEPOSITHOCTH MOXET ObITh paBHa 0,3:
Bapuanmur omeemos:
l)nocToBepHOro;
2)HEBO3MOKHOT0;
3)IpOTHUBOMNOJIOKHOTO K HEBO3MOKHOMY;

4)ciry4aiftHOTO.

Ortsert: 4
OneHka: IUXOTOMHYECKAs, TPABUIBLHOE BBIIOJIHEHUE 3aJaHUsl OICHHWBaeTcs 1 Oammom, a

HernpaBuiabHOe - () 6amioB.

3ananue 44
Buvibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMou Kiemouke)

OTHOCHUTEIBHAS YacTOTa CIIYYaHHOTO COOBITHS MOXKET PUHUMATh 3HAYCHUS:
Bapuanmer omeemos:
I)or -1 mo +1;
2)ot -2 1o +2;
3)ot 0 10 3;

4)or 0 mo 1.
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Ortger: 4
OmeHka: JUXOTOMHUYECKas; IMPaBHIbHOEC BBHIMOJHEHUE 3aJaHMsi OLCHHMBaeTcs 1| OamwioMm, a
HenpaBuwibHOE - ) OanoB.

3ananue 45
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCmasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

Pemmre ypaBHeHue: sin X -% =0

Bapuanmbl omeenos.

(—D’”(—%)Hzm,m e Z;
2) /N, M € Z:

-n" zy mm,m € Z,
3) 3

)" Z t mm,me Z.
4) 6

Ortser: 4
OmeHka: JUXOTOMHUYECKas; IMPaBHIbHOEC BBHIMOJHEHUE 3aJaHMsl OLCHHMBaeTcs 1| OamwioMm, a
HenpaBuwibHOE - ) OanoB.

3ananue 46
Buibepume sepuviii omeem u 0b66eoume KpyscKkom e2o Homep (KIUKHume Kypcopom, NOCmasbme

Kpecmux 8 HeoOX00uMou Kiemouke)

Pemite ypaBHeHue: cos 2x=1
Bapuanmer omeemos:
1 2mm,m € Z,;
z +2mm,me Z;
2) 4

3)sz,meZ;

4) i%+272m,mez.

Otser: 2
OneHka: IUXOTOMHMYECKas; IMPAaBUIbHOE BBINIOJIHEHUE 3aJaHUsl OleHHBaeTca 1 Oamom, a
HernpaBuiabHOe - () 6amioB.
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3ananue 47
Bowibepume eephwiti omeem u 0b66edume Kpyj#KoM e20 Homep (KIUKHUme KypCopoM, NOCMAgbme
Kpecmuk 8 HeoOX00uMoll Kiemouke)

V4
VYkaxurte ypaBHEHUE, KOTOPOMY COOTBETCTBYET PELICHUE: X = Y +2mm,me’l:

Bapuanmbl omeemaoes.

Dtgx=1;
2)cos x = 0;
3)sinx =-1;
4)ct &
ctgx =—.
55T

Ortser: 3
OueHka: JWXOTOMHYECKas; IMPaBUIIBHOEC BBIIOJIHEHUE 3aJaHMs OlCHWBaeTcs 1 OamioMm, a
HenpaBuwibHOE - ) OanoB.

3ananue 48
Bovibepume eepHulii omeem u 066edume KpPYICKOM e20 HoMep (KIUKHUme Kypcopom, nocmasbme
Kpecmux 8 HeoOX00uMoU Kiemouke)

Ha xakoM U3 pUCYHKOB IIOKa3aHO peIIeHNe HEPABEHCTBA: COS X <7 ?

Bapuanmbl omeemaoes.

1) 2) 3) 4)

1 ]
y

Otger: 4
OneHka: IUXOTOMHYECKAas; MPAaBHIBHOE BBIMOJHEHHWE 3aJaHusi OIeHWBaeTcs 1 Oamiom, a
HernpaBuiabHOe - () 6amioB.
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3ananue 49
Buvibepume sephwiti omeem u 068edume KpPYICKOM e20 HOMep (KIUKHUmMe Kypcopom, Nnocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

OTHOIIEHUE CHHYCa yTIJIa (& K KOCUHYCY yIia & ecTh
Bapuanmur omeemos:
1) TanreHc yria o
2) KOTaHI'€HC yIiia &

3) OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO

4 1.

Otser: 1
OneHka: IUXOTOMHMYECKas; MPAaBUIbLHOE BBIIIOJIHEHUE 3aJaHUsl OlleHMBaeTca 1 Oamom, a
HernpaBuiabHOe - () 6amioB.

3ananue 50
Buvibepume sephwiti omeem u 068edume KpPYICKOM e20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmux 8 HeoOX00uMoll Kiemouke)

Y CTaHOBUTH COOTBETCTBHE (DOPMYJIBI CIIOKEHNS TPUTOHOMETpruecknX QyHkImii cos(a — f)
Bapuanmbl omeemoe.
1) sine -cos f—cosa -sin f3
2) sin@ - cos ff+cosa -sin B
3) cosa -cos f—sina -sin

4) cosa-cos f+sing -sin f

Otger: 4
OneHka: IUXOTOMHYECKAs, TPABUIBLHOE BBIIOJIHEHUE 3aJaHUsl OICHHWBaeTcs 1 Oammom, a
HernpaBuiabHOe - () 6amioB.
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Kpurepun ouenku Ha nuddepeHIIUPOBAHHOM 3a4eTe

JuddeperurpoBanHbIi 3a4€T MPOBOIUTCS B MUCbMEHHOH (hopMme 1o duneram wiu B hopme

TECTUPOBAHUSL.
Kputepun onieHKH pu poBeieHNH Ju¢GepeHIIMPOBAHHOTO 3a4eTa o OuIeTam
OTITMYHO «XOPOILO» «yZIOBIICTBOPUTEIBHO» | «HEYJOBJIECTBOPHUTEI
BHOY»
CTY/ICHT CTyZIEHT TPAKTUYECKOE | CTYyJICHT IPAKTUYECKOE | CTYJCHT
HpaKTHYECKOEe 3a7laHue BBIMOMHSAET O€3 | 3aaHie  BBINOJHEHO | IPAaKTHYECKOEe
3aJlaHUe BBIMOJHSCT | OMINOOK, Ha | YaCTHYHO, c | 3amanue HE
oe3 OKOOK, | TOTIOJHUTEIbHBIE JIOIYIIEHHEM OIINOOK B | BBITOJIHMUI, Ha
YBEPEHHO OTBEYAET | BOIIPOCHI OTBEYAEeT | pacuérax, Ha | JIOTIOJIHUTENIbHBIC
Ha JIOTIOJIHUTEbHBIE | HEYBEPEHHO, JIOMYCKACT | TOTIOJIHUTEIbHbIC BOIPOCHI  OTBEYAET
BOTIPOCHI HE TOYHOCTHU B | BOTIPOCHI OTBEYAET | HEYBEPEHHO,
OIIpeAETICHUSIX. HEYBEpPEHHO, JIOMYCKAET | JOIyCKaeT HE
HE TOYHOCTHU B | TOYHOCTH ¥ OIIHOKH
OIIpEeICTICHUSX. B OIIPEACICHUSIX.

Kpurepuu onenku nipu nposenennn 1ud@epeHnupoBaHHOTO 3a4eTa B opMe TECTUPOBAHUS

OIICHKA COTJIIMYHOY «XOpOIIIO» «YJOBIICTBOPUTEIHHOY» | «HEYIOBICTBOPUTEIHLHO
B IIPOIICHTAaX 91-100% 76-90% 60-75% 0-59%
B Oaytax 46-50 36-45 30-35 0-29
Kpurtepun onieHKH Ha 3K3aMeHe
DK3aMeH TIPOBOJIUTCA B THMCbMEHHOW ¢opme mo OwmimeraMm wid B (dopme
TCCTUPOBAHMUA.
Kputepun onieHKH Ipy IPOBEICHUH YK3aMeHa 1Mo Ouiieram
COTJIIMYHOY» «XOPOIIIO» «YIOBIIETBOPUTEIHHO» | «HEYIOBICTBOPHUTEI
bHOY»
CTYJEHT CTYJIEHT  pacKpbIBaeT | CTYAEHT  packpbiBaeT | TeopeTuueckuii
packpbIBaeT TEOPETUYECKHIA BOIIPOC, | TEOPETUIECKUN BOIPOC | BOIIPOC HE PACKPBHIT,
TEOPETUYCCKHIA NpakTUYeCKOe 3aJlaHue | He B TIOJHOM Mepe, | MPaKTHIeCKoe
BOIIPOC OuiieTa, | BBIIIOJHSCT 0e3 | IoIyCKaeT HETOYHOCTH | 3aJlaHUE HE
MPaKTUYECKOe ommooK, Ha | B (hopmynupoBok (1-2 | BEIMOJTHEHO.
3aJ]aHAEe BBITIONHSET | JOTIOJTHUTEIBHBIC OIITNOKH),
0e3 OIuOO0K, | BOIIPOCHI OTBEYAET | MPAKTHUYECKOE 3a/aHue

YBEPEHHO OTBEYAeT
Ha JIONOJTHUTEIIbHBIE

BOIIPOCHI

HEYBEPEHHO, JOIyCKaeT
HE TOYHOCTH B
OIpeeIeHUsX.

BBITIOJIHEHO YaCTHYHO,
C JIOMYIICHUEM OIIHO0K
B pacuérax

Kputepun onieHkH pu IpoBeIeHUH SK3aMeHa B (hopMe TeCTUpOBaHUS

OLICHKA COTJIIMYHO» «XOpOLIO» «YJOBJIETBOPUTENIBHO» | «HEYIOBIETBOPUTEIHLHO»
B IIPOLIEHTaX 91-100% 76-90% 60-75% 0-59%
B Oajuiax 46-50 36-45 30-35 0-29
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7. MGTOI[I/ILIGCKI/IC YKazaHus O 06y‘-IaIOH_II/IXC$I IMpu OCBOCHUU NUCHHUIIIINHBI

PaboTa Ha mpakTUYECKHUX 3aHATHUIX MPEAINoNaraeT peuieHue 3aaa4y no yueOHuKam:

1.Anre6pa u Havyana MateMaTuueckoro aHamusa. 10-11 kmaccesr [Tekcet]: yueOHHUK s
001reo0pa3oBaTeIbHBIX OpTraHU3anuii: 6a30BbIi U yriayonéuusiii yposens / 1. A. Anu-mos,
FO.M. Konsirun, M.B. Tkauésa [u ap.]. — 7-e uznanue. - Mocksa: [Ipocsenienue, 2019;

2.IloropenoB A. B. I'eometpust 10-11 xmaccel : yueOHHK 17151 0011€00pa30oBaTeIbHbIX
opraHu3amnui : 0a30BbId U yriayOnéHHeiii ypoBenb / A. B. Iloropenos. — 15-¢ uzmanue. -
Mocksa: IIpocsemenune, 2019. — 175 c. : nn. — Ilpeam. ykas.: c.172.- PexomeHI0BaHO
Munucrepctsom npocsenienus Poccuiickoir ®enepanuu. — ISBN 978-5-09-071728-1. —
Tekct : HEmocpeaACTBEHHBIHN (95 7K3.)

JUIst TONTOTOBKM K 3aHSATUSM PEKOMEHIYETCS BBIIEIATH B MaTepuaje MpoOJIeMHBIC
BOIPOCHI, 3aTparuBaeMble Mperno aBaTesieM B JEKIUU, U TPYNNUPOBATH HH(GOPMALIMIO BOKPYT
HUX.

Kontponbubie pabOThl IPOBOASTCA MOCJHE U3YUYEHUS] TEMBbI, I TEKYIIEro KOHTPOJIS
c(OPMHUPOBAHHOCTH Y CTYACHTOB TPeOyEeMbIX pPE3yJIbTaTOB U KOMIIETCHIUH.

[Ipu moAroToBke K KOHTPOJBHBIM pabOTaM MOJKET MOHAAOOUTHCA MaTepuai, M3ydaBIIHiics
paHee, MOATOMY CTOUT 00panaThCs K COOTBETCTBYIOUIUM HCTOUHHKAM:

1.AnreOpa u Havyana MaTteMaTuueckoro aHammsa. 10-11 kmacesl [Tekct]: yueOHHUK s
001reo0pa3oBaTebHBIX OpraHu3anuii: 6a30BbIi U yrayonéuusiii yposens / 1. A. Anu-mos,
FO.M. Konsirun, M.B. Tkauésa [u ap.]. — 7-e uznanue. - Mocksa: [Ipocsenienue, 2019;

2.IloropenoB A. B. I'eometpust 10-11 xnaccel : yueOHHK 171 0011€00pa3oBaTeIbHbIX
opraHu3amnui : 0a30BbId U yriayO0néHHeiii ypoBenb / A. B. Iloropenos. — 15-¢ uzmanue. -
Mocksa: Ilpocsemenue, 2019. — 175 c. : un. — Ilpeam. ykas.: c.172.- PexkomeHn0BaHO
MunuctepctBoM npocBemieHus Poccuiickoir ®epepamun. — ISBN 978-5-09-071728-1. —
TekcT : HemocpeACTBEHHBIH (95 7K3.)

Kaxnas xkoHTposibHas pa0oTa BBIMOJHSIOTCS Ha MNPAKTUYECKOM 3aHATHH MO
HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIpENoAaBaTelss W IO €ro 3aJaHui0, PAaCCYUTAHBI I10
BpeMeHHU Ha 45.

[IpomexxyTouHast arrecTauuss MO ATOM AUCHUIUIMHE MPOBOAMTCI B  (Qopme
nuddepeHpoBaHHOrO0 3adyeTa © B ¢GopMe dK3aMeHa BO 2 ceMecTpe Nmo Ouiaeram HWiu B
dopme tecra. Ilpu moxaroroske k auddepeHUUpPOBAaHHOMY 3a4eTy M IK3aMeHy HE0OXOAMMO
OomupaThCs, MPeXke BCEro Ha CIeAYIOINe YYeOHUKU:

1.Anrebpa u Hauana matremaruueckoro anamusa. 10-11 kmaccer [Tekcer]: yueOHuUK mist
0011e00pa30BaTEIBLHBIX OpraHu3anuii: 0a30BbId U yriyOnéHueid yposens / 1. A. Anu-MoB,
IO.M. Konsarun, M.B. TkauéBa [u ap.]. — 7-e uznanue. - Mocksa: [Ipocsemenue, 2019;

2.IToropenoB A. B. I'eomerpust 10-11 kmaccel : yueOHUK aJsi 0011€00pa30BaTEIbHBIX
opraHu3ainui : 6a3oBbiii U yrinyOnéuueiii yposenbs / A. B. Iloropenos. — 15-e uznanmue. -
Mockga: IIpocsemenune, 2019. — 175 c. : nun. — Ilpeam. ykas.: c.172.- PexomeHg0BaHO
Munucrepctsom npocsenienus Poccuiickoit ®enepanuun. — ISBN 978-5-09-071728-1. —
Tekct : HemocpeacTBeHHBIN (95 9K3.).

8. MaTepnajbHO-TeXHHYECKOE U POrpaMMHOe o0ecriedyeHne 1 CHMIIIMHbI
OcBoeHne AUCHUILUIMHBI «MaTemMaTuka» MPEANoaraeT HUCIHOIb30BAHUE CIIEAYIOLIETO
MaTepHAIbHO-TEXHUUECKOT0 00eCIeUCHHUSL:

Haunmeno O6opynoBanue
BaHUE KaOMHeTa
Kabuner KomruiekT yueOHoit mebenn

MaTCMaTH4CCKHUX IImakaTel ¥ CTEHBI IO TUCITUIIIINHE;

AUCIHILTAH Pa3aTouHblii MaTepuai o AUCHUILIMHE,

MGTOI[I/I‘IGCKOG obOecrnecucHue JAUCHUIIINHBI.
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[TomernieHue 17151 CAaMOCTOSITEIBLHOM pabOTHI.

OcHoBHOE 000pyIOBaHUE:

Komrnekt mebenu (1mocagouHbIX MECT)

Komrnext mebenu (1mocalouHbIX MECT) JUISl IPEToIaBaTels
Komnerorep Acer VX2611G. ¢ goctynom B Uatepuer u JUOC KDY,
Tenesuzop HITACHI L42X01A 42"

Hoytoyx ACER TMP653-M C15-3230M 15"4/500GB 7PR
NX.V7EFR.016

[TporpammHuoe oOecrieueHue:

Microsoft Windows 7 Professional

Microsoft Office 2010 Professional

Microsoft Open License

ABTOpH3aLIMOHHBIN HOMEp JHneH3uata 90970904272E 1409 dorosop
Ne0.1.1.59-12/377/12 ot 26.09.2012 r.

Microsoft .Net Framework 4.0 (cBoG0oaHO pacnpocTpa-Hsiemast)
Adobe Reader XI (cBoOogHO pactpocTpaHsemast)

7-Zip File Manager (cBoOOIHO pacTpocTpaHseMas)

Adobe Flash player (cBoOoHO pacmipocTpaHsiemas)

Mozilla Firefox (cBoGoHO pactipocTpansiemas)

Antusupyc Kacnepckoro

Jorosop Ne(.1.1.59-02/363/19 ot 24.05.2019.

VY4uebHO-MeTOoIMUecKass JITepaTypa A JaHHOM IUCLUMIUIMHBI MMEETCS B HaJUYUU B
31eKTpoHHO-0nOmoTeyHoi cucreme "ZNANIUM.COM", nmoctynm K KOTOpPOHM MpeaoCTaBlieH
obyuaromumcsi. OBC "ZNANIUM.COM" conepXuT Npou3BEACHHs KPYIMHEHIIUX POCCHUCKUX
YU€HBIX, PyKOBOAUTENEN IOCyapCTBEHHBIX OPraHOB, MpENoAaBaTesell BEAYLINX BY30B CTpPaHBI,
BBICOKOKBIM()UITUPOBAHHBIX CIIELUAIMCTOB B pa3inyHbIX cepax OusHeca. DoHa OMOIMOTEKH
c(OPMHPOBAH C YYETOM BCEX M3MEHEHMH 00pa30BaTENbHBIX CTAHAAPTOB M BKIIIOYAET YUEOHUKH,
yueOHble TocoOusi, MoHorpaduu, aBTopedepaTsl, AMCCEPTAIMH, SHIUKIONEINHU, CIOBapU U
CIPAaBOYHUKHU, 3aKOHOJATEIbHO-HOPMATUBHBIE JIOKYMEHTBI, CIELHalIbHbIE MNEPUOJUYECKUE
W3JIaHUS W UW3J1aHus, BBIIYCKAaeMble M3JaTelbCcTBaMU By30B. B Hacrosmee Bpems ObC
ZNANIUM.COM cooTBeTcTByeT BCeM TpeOOBaHUSIM  (eAepalbHBIX TOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAaHAAPTOB CPEIHETr0 MPOPECCHOHATHHOTO 00pa30BaHNS HOBOTO TIOKOJICHHUSL.

VY4yebHO-MeToIMUeCKas JITepaTypa A JaHHOM IUCLUIUIMHBI MMEETCS B HAIUYUU B
ANIEKTPOHHO-O0MOmoTeynoit cucreme MznarenscrBa "Jlanp", HOCTyn K KOTOpPOMl mpenocTaBiieH
obyuaronumesa. ObC WznmarensctBa "Jlanp" BKIIOWaeT B ceOsl AJEKTPOHHBIE BEPCHUU KHUT
u3narenbctBa "Jlap" M ApYrMX BeAyIIMX W3JATEILCTB Y4YeOHOM JHUTEpaTypbl, a TakKxke
JJIEKTPOHHBIE BEPCUM NEPUOJUYECKUX M3JAHUH IO E€CTECTBEHHBIM, TEXHUUYECKUM U
rymanutapabiM Haykam. OBC M3natensctBa "Jlanp" obecrieunBaeT A0CTyN K HAay4yHOH, y4eOHOM
JUTEpAType U HAYYHBIM MEPUOJUUECKUM U31aHUSIM.
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9. Yuebuo-meroanueckoe 1 HHPOPMAUHOHHOE OfecTieyeHHe THCUHIIHHDI

9.1. OcHoBHas JIHTEpPaTYpa

l. Anrebpa u Havana wmaremarTHueckoro awanmsa.  10-11  Knacch: yuebHHK  Juis
obweobpaszoBaTeNnbHbIX OpraHuzaluMii: 6a3oBbIH W yrmyGnéunsii yposens / L. A. Anumoe, HO. M.
Konsrun, M. B. Tkauésa [u ap.]. — 9-e usnanue. — Mockea : Ipoceewenue, 2021. — 463 c. : wr. —
Ipeam. ykas.: ¢. 460. — PexomeHnoBaHo MuuucTepcTBOM mpocBernenns Poccuiickoii Menepariu. —
ISBN 978-5-09-077925-8. — Teker : HermocpecTBeHHbIi (89 3K3.).

2. Tloropenos A.B. Teomerpus 10-11 xmacchi: yueGHMK m1si 0GImEo6pa3OBATENbHBIX
opranu3auiii | 6a3oBbii u yriy6nénusli yposens / A. B. [Toropenos. — 17- u3nanne. — Mocksa:
poceemenne, 2021. — 175 c.: un. — Tpeam. ykas.: c. 172, — JonyimeHo MUHHCTEPCTBOM NPOCBEILEHHS
Poccuiickoit Menepaunu. — [ISBN 978-5-09-078558-7. — Texer HenocpeacTeeHHsii (173 3k3.).

3. XKyrosa I'. C. Maremaruka na 100 6awios : yuebHoe nocobue / I'.C. XKykosa, M.D.
Pymaiino. — Mocksa: UTHOPA-M, 2021. — 480 c. — ISBN 978-5-16-016009-2. — URL:
https://znanium.com/catalog/product/1209575 (mara ofpamenus: 15.10.2021). — Texkct:
9JIEKTPOHHBIIA.

9.2. lonoiHHTeNLHASL THTEPATYPa

1. Boromonor H.B. Maremaruka : yuebHuk s CI1O / H.B. Boromonos, I1.1. CamoitneHKo.

— 5-e U311, mepepab. u mom. — Mocksa : FOpaiir, 2018. — 396 ¢. — (Cpennee mpodeccHOHATBHOE

obpazopanue). — Pex. YMO. — ISBN 978-5-534-02325-1. — Teker : HenocpencTBeHHBIH (95

JK3.)

2. Jlucwukun B. T. Marematuka B 3ajauax ¢ pelleHnsMu: ydebHoe mocobme / B. T.
JIucwuxun, H. JI. Conoseitunk. — 7- usn,, crep. — Caukr-Tlerep6ypr: Jlans, 2020. — 464 c. —
ISBN 978-5-8114-4906-4. — URL : https://e.lanbook.com/book/126952 (mata obpamenms:
06.10.2021). — TekcT: BMEKTPOHHBKII.

3. Janmasn A. A. COopHHK 3amad 1o MaTeMaruke: yueGHoe mocobue/ A. A. JlamasH. — 3-e
131 — Mocksa: @opym, MIHOPA-M, 2018. — 352 c. — (TIpodeccuonansuoe obpasopanue). —

ISBN 978-5-91134-803-8. — URL: https://znanium.com/catalog/product/970454 (mara

obpamenns: 06.10.2021). — TexcT: 21eKTPOHHEIH.
4. Bapmymxud B. B. MaremaTnka. DneMeHTS! BhICIIE]l MATEMATHKH : YYeOHHK : B 2 TOMaX.

Tom 1/ B. B. Bapaymkus, A. A. Ilpokodses. — Mocksa: KYPC: MHOPA-M, 2021. — 304 ¢. —
(Cpemuee mnpodeccHoHanbHoe oOpazosanme). — ISBN  978-5-906923-05-9. — URL:

https://znanium.com/catalog/product/1235904 (mata o6pamenus: 06.10.2021). — Tekcr:

JIEKTPOHHBIH.
5. Bapmymxmm B. B. MaremaTuka. DNneMeHTE! BEICLIEH MaTeMaTHKH: yueOHHK: B 2 TOMax.

Tom 2 / B. B. Bapaymkus, A. A. IIpokodses. — Mocksa: KYPC: UHOPA-M, 2022. — 368 c. —
(Cpennee mpodeccHonansHoe oOpasosanme). — ISBN  978-5-906923-34-9. — URL:

https://znanium.com/catalog/product/1817031 (mara ofbpamenus: 06.10.2021). — Tekct:

3JIEKTPOHHBIH.

P.H. AxmeTr3sHOBa




10. MeToabl 00y4eHusi it 00y4AIOUIUXCH HHBAJIU/I0B
U JIAI[ ¢ OTPAHNYEHHBIMHU BO3MOKHOCTSMHU 310POBbS

B o6pa3oBarenbHOM mpolecce HCHOJb3YIOTCS CONUAIbHO-aKTUBHBIE U pepICKCHUBHBIC
MeTOJbl 00yUYeHHS, TEXHOJIOTUH COIMOKYJIbTYPHON peaOuIuTaliy C LEeIbl0 OKa3aHHUs MOMOUIN B
YCTAHOBJICHUU TOJHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUW C JPyrUMU OOyYaroIuMUcH,
co3/1aHNU KOMGOPTHOTO NMCUXOJOTHYECKOr0 KJIMMaTa B CTyA€HYECKO rpyIre.

VYcnoBust 00yueHHs HHBAJIUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXHOCTSAMH 3/10POBbSI:

- yueOHbIE ayAUTOPUHU, B KOTOPBIX MPOBOISATCS 3aHATHS CO CTYJCHTAMHU C HapyLICHUSMH
ciyxa, 00opyaoBansl MyabTuMenuiiHon cucteMoit (ITK u mpoekTop), KOMIbIOTEpHBIE TEXHOJIOTHH
0a3upyroTcs Ha KOMIUIEKCE alMapaTHbIX M MNPOTrPaMMHBIX CpPEACTB, 00eCIeUHBAIONIIUX
npeoOpa3oBaHUe KOMIBIOTEPHOW WHGOPMAIIMH JOCTYIHBIC IS CIA00BHASAMIUX  (POPMBI
(YKpYIIHEHHBIH TEKCT);

- B 00pa3oBaTelibHOM MPOIECCE HCIOJb3YIOTCS COLMabHO-aKTUBHBIE U peQIIeKCUBHbBIE
METOObI OGy‘IeHI/IHZ KeﬁC-MeTOI[, MCTOA MPOCKTOB, I/ICCJIC,Z[OBaTe.HBCKI/Iﬁ MCTOA, AUCKYCCHUHU B
dhopMe Kpyraoro cToja, KOHPEPEeHIIMH, METOJI MO3TOBOTO IMITYypMa.
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IIporpamma  cocTaBieHa B COOTBETCTBMM ¢  TpeOoBaHusaMu  DexepalbHOrO
rOCYJJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa cpeaHero odbmero oOpazoBanus (IIpukas
Muno6puaykun Poccum ot 29.12.2014r. Ne 1645), Ha OCHOBaHMM TNPUMEPHON MPOTPAMMBbI
o0meo0pa3oBaTebHOM  yueOHOM TMCUMIUIMHBL  «Matemaruka: anrebpa ¥ Hayaja
MaTeMaTHYeCKOr0  aHaJln3a; TEeOMETpHs» Al Npo(ecCHOHANbHBIX  00pa3oBaTEIbHBIX
opranuzarmii(IIporokon Ne 3 ot 21 utomnst 2015 1., DI'AY «DUPO»).

Astop: bynarosa C.B.

PerieH3eHT: yunTenb MaTeMaTUKH BhICIICH KBATM(UKAIIMOHHONW KaTeTOpUN
MBOY COI Ne65 I'mzatynuna B.P.

Artop: byazrosa CB. (‘:{
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MUHUCTEPCTBO HAVKH Y BBICILIEI'O OBPA3OBAHMS POCCUNICKON OEJIEPALIMN
HABEPEKHOYEJIHUHCKWI UHCTUTY T (OUITUAITT) @PEIEPAJIBHOI'O
FOCYJIAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIbHOI'O YUPEXIEHWA
BBICIIEI'O OBPASOBAHMS
«KA3BAHCKUH (TPUBOJDKCKUIA) ®EJEPAJILHBIN YHUBEPCUTET»
WHYXEHEPHO-?KOHOMWYECKUN KOJITEJDK

VTBEPXJIAIO
Jupexrop

Y /> : A.3.I'ymepoB

% %pﬁcb) (nHuLmans! u Gavunus)

@ AV qm@wa,m 2022 .

DoH/ OLIEHOYHBIX CPEACTB
o yueOHOil JUCHUIINHE

IT)T 01 «Marematuka»
(HauMEHOBAHHE MOJLYJIs)

08.02.01 «CTpOUTENLCTBO U HKCILIYATAIUS 3JIAHIH U COOPYIKEHUH»
([(0]1 U HAUMEHOBAHHUE cneuuam,nocru)

Texuux
Kpanu(UKaLms BbITYCKHUKA

HaGepesxusie Yennsr, 2022
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IHacnopT

(¢oH1a OLIEeHOYHBIX CPEACTB MO IMCUHUIIHHE

II71.01 «<MaTeMmaTHkKa»

No N Haumenoanue
KOHTpOJ'II/IpyeMBIe pasacinbl (TGMBI) JUCHHUITIIMHBI
/11 OIICHOYHOT'O CPE/ICTBA
Beenenue.
Pazpea 1.
Pa3BuTHe mMOHATHS 0 YHCJIE.

1 Tema 1. KonTtponsHas paboTa Ne 1
JleficTBUTEIBHBIC YUCIIA. KonrpounbHhas pabora Ne 2
Pazpnen 2.

Kophn, crenenu
U JIoTapu(PMBI.

2 Tema 2. CteneHHas GyHKIHS. KonrposnbHas pabota Ne 3

3 Tewma 3. [ToxazaTenbHast GyHKITHS. Koutponbnas pabota Ne 4

4 Tewma 4. Jlorapudmudeckas QyHKIUS. Kontpombnas pabota Ne 5
Pazpnen 3.

HpﬂMble " IVIOCKOCTH
B IIPOCTPAHCTBE.

5 Tema 5. AKCHOMBI CTEPEOMETPUM U UX MPOCTEHIINE CIEICTBUSL. KonrposnbHas pabota Ne 6

6 Tewma 6. [TapannenbHOCTH IPSIMBIX H ITIOCKOCTEH. KouTtponbnas pabora Ne 7

7 Tema 7. IlepneHIUKYIAPHOCTD MPSMBIX U MJIOCKOCTEH. Konrponbnas padota Ne §
Pazpnen 4.

KOOleI/lHaTbl H BEKTOPBbI.

8 Tema 8. JlekapToBbl KOOPIMHATHI U BEKTOPBI B IPOCTPAHCTBE. KonrposnbHas pabota Ne 9

Paspeua S.
OCHOBBI TPUTOHOMETPHH.
K 6 010

9 Tema 9. Tpuronomerpuueckue hopMyIIbL. OHTpOJIbHAs paboTa N

K 6 o]1
10 Tema 10. TpuronomeTpudecKre ypaBHEHHU. OHTpOJIbHAs paboTa N
11 Tema 11. Tpuronomerpudeckue HyHKIUH. Koutponbnas pabotaNel 2
Pazpnen 6.
MHOrorpaHHMKH U KpyrJible Tejaa
KonrposnbHas pabora Nel3
12 Tema 12. MHOrorpaHHHUKH. KomrpostsHas paGora Nol 4
13 Tema 13. Tena BpateHusl. Konrponbnas padorta Nel5
14 Tema 14. O6BEMBI MHOTOTPaHHHUKOB. Kontponbnas pabota Nel6

77




15

Tema 15. OOBEMBI 1 TIOBEPXHOCTH Tel BPAICHHS.

Kountponbnas pabota Nel7

Paznen 7.
Hauyaa MaTeMaTH4eCKOro aHaJIu3a

KonrponbHas pabora Nel8

16 Tema 16. [IpousBosHast ¥ €€ rEOMETPUUECKHH CMBICIL.
17 Tewma 17. [IpruMeHeHre MTPOU3BOIHON K UCCIICTOBAHHIO (DYHKIIUH. KonrponbHas pabora Nel9
Pazpea 8.
HHTerpaj n ero npuMeHeHune
18 Tema 18. Unrerpai. Kountponbnas pabota Ne20
Pa3nen 9. KomonnaTopuka
19 Tema 19. KomOunaropuka. KonrposbHas pabora Ne21
Paznen 10. DieMeHTHI TEOPUU BEPOSITHOCTEH 1
MaTeMaTH4YeCKOi CTATHCTHKH
20 Tema 20. DeMEHTBI TEOPUU BEPOSITHOCTEH. KonrposnbHas paborta Ne22
21 Tema 21. CraTtucruxa. KonrposnbHas paborta Ne23
HpaKTI/I‘JCCKI/Ie 3aJaHHuA K
” nudhepeHIIpoBaHHOMY 3aUETY
Tect Nel
1 cemecTp
Bomnpocsl u
MMPAKTUYCCKUC 3aJaHNA K S3K3aMCHY
23
Tect Ne2
2 cemecTp

*[lepeueHn MPAKTUYECKUX 3aJaHui

K

nudepeHIMPOBaHHOMY  3a4eTy,

OK3aMCHAIIMOHHBIX BOIIPOCOB U MPAKTHYCCKUX SaﬂaHHﬁ MMPEaACTaBJICH HUXKCE.

78




MMHUCTEPCTBO HAYKH U BBICILIET'O OFPA30OBAHUS POCCUMCKOM ®EJEPALIMNA
HabGepexxHouemHUHCKMI HHCTUTYT ((unuai) dheaepaibHOro roCyIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTENBHOIO YUPEKICHHUS BBICIIEIO 00pa30BaHUS
«Kazanckuii (ITpuBomkckuit) dhenepaabHbIi YHUBEPCUTET
NH>XeHEepHO-DKOHOMHUUYECKHUM KOJLIEIK

q)OHIl OLCHOYHBIX CPEACTB AJIf TEKYHIECro KOHTPOJIA YCIIEBACMOCTH
Mo TUCIHMIUIMHE «MaTemaTukay
Tema 1. JleiicTBUTEILHBIE YK CJIA.

KonTpoabHas padora Nel
Bapmuanr 1

3ananue 1. B xuure Enenst Monoxosen «Ilogapok MosoabIM Xo3siikam» UMEETCsl petent 3

3

nupora ¢ yepHocauBoM. /st mupora Ha 10 yenoBek cieayeT B3sTh 10 ¢dyHTa YepHOCTHBA.
CKOJIBKO I'paMMOB YEPHOCIIMBA CIIEAYET B3ATh JUIS UPOTa, PACCAUTAHHOTO Ha 6 YETIOBEK.
Cuwraiite, uto 1 ¢yHT paBeH 0,4 kr.

3ananme 2 . Ha rpaduke nuzoOpakeHa 3aBUCUMOCTh KPYTSIIEr0 MOMEHTa aBTOMOOMIIBHOTO
JIBUTATENIs OT YKCIIa ero 000poToB B MUHYTY. Ha ocn abciuce oTkiiaabiBaeTcs Yuciao 000pOTOB
B MUHYTY. Ha ocu opaunaT — kpyTsmnmii MoMeHT B H - M. UToOb1 aBTOMOOMITE Hayal
JBIDKEHUE, KPYTAITMH MOMEHT J0JbKeH ObITh He MeHee 60 H - M. Kakoe HaumeHbIiee yrciio
000pOTOB JIBUTATENS B MUHYTY JOCTATOYHO, YTOOBI aBTOMOOUIIH Havyall IBUKEeHHE?

Hua
140 —
120 / \\
100 \\
80 \
60
40
20
06/ Wi
0 1000 2000 3000 4000 5000 6000

3aganue 3
N

;
6

4
3f--mmmmmmeeee .

0 67 910% .
HaiiuTe mommaas poM0a, BEPIIUHE KOTOPOr0 UMEIOT KOOPAMHATHI

(6;3), (9;4), (10;7), (7;6).
3ananue 4. Y Burtu B xonuike nexut 12 pyOnéBbix, 6 1ByXpyOnéBbIx, 4 mATUpYyOIEBBIX U 3
JecATHPYONEBBIX MOHETHI. BUTS Hayran JOCTaéT U3 KOMMUIIKKM OHY MOHeTy. Haiinnre

BEPOSITHOCTH TOT'0, YTO OCTaBIIAsICA B KOMHJIKE CyMMa cocTaBUT 6osiee 70 pyOuieit.
9

—— =1
3aganue 5. Haiinure kopeup ypaBaenus X — 16 Ecnu ypaBHeHue umeeT 60Jiee 0JHOTO
KOPHSI, B OTBETE 3aMUIINTE OOJBITUI U3 KOPHEH.
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3aganue 6.
A

\
\

c 5B tpeyronsauke ABC yron C pasen 90°, AC = 8, tgA =0, S-Haﬁz[HTe BC.
3aganue 7.

1™,

-
il X J1Ba peOpa mpsIMOYTOJIBHOTO MapauiesenuIeia, BEIXOAIINE U3 OIHOM

BEpILUHBI, paBHbI 2, 4. /lnaronans napauienenunena papia 6. Haiinure miomans NOBEpXHOCTH
napajenenunesa.

. 48.1110; 448

3aganue 8. Halinute 3HaueHue BoIpakeHUs : :
3ananue 9. 3aBUCUMOCTb 00BbEeMa cripoca Y (eIUHULL B MECSII) Ha MPOAYKITUIO TIPEATPUSITHS

MOHOIIONIKCTA OT LeHbI P(Thic. py0.) 3axaerca popmymnoi 4 — 80 — SP-BLIpyqKa TpEATPUSATHSI
3a MecA1 7 (ThiC. py0.) BerumciseTcs 1o gopmyine (p)=p- 4-Onpenenure HanbGOBIIYIO LEHY

P, nipu kotopoii Mecsianast BeIpyuka coctaBut 300 Thic. py0. OTBET NPUBEAUTE B ThHIC. PYO.
3ananme 10. B cocyn, cogepxamuii 5 TUTpOB 12—POLIEHTHOTO BOJHOTO PacTBOPa HEKOTOPOTO
BEIIECTBA, 100aBHIN 7 TUTPOB BOJbI. CKOJIBKO MPOLIEHTOB COCTABIIAET KOHLIEHTPAIUS

MOJTYYHUBIIETOCs pacTBOpa?

y y =V x%+6x+29.
3aganue 11. Haiinure Touky MI/IHI/IMyI\Z/Ia byHKIIUN
3aganue 12. Pemure HepaBEeHCTBO: (x —3,6x+7, 84) (x -2, 5) <0.
3ananme 13. Kpacuslit kapanaam crout 17 py6uneit, cunuit — 13 py06neii. HyxHo KynuTh
KapaHJamm, uMmest Bcero 495 py06ieit u co0to1ast JOTMOTHUTEHHOE YCIOBHE: YUCIO CHHUX
KapaHJaleil He JOJDKHO OTJIIMYaThCs OT YHCia KPAaCHBIX KapaHJamei 0oJbIle 4eM Ha ISTh.
a) MOKHO JIM KyTIUTh MPU TaKUX YCIOBHIX 32 KapaHjama’?
6) MOXHO 11 KyNTUTh MPH TaKUX YCIOBHX 35 KapaHaamien?
B) Kakoe HanbosbIiee 4ncio kapaHaameid MOXHO KyITUTh TPH TaAKUX YCIOBHUSX?

Bapmuanr 2

3ananue 1. Onna Tabnerka gexapcTBa Becut 70 Mr u conepkuT 4% aKTUBHOTO BEIIECTBA.
Pe6Enky B Bo3pacte 70 6 MecsieB Bpau nponuckiBaeT 1,05 Mr akTMBHOTO BEIIECTBA Ha KaXKIbIH

KHJIOTpaMM Beca B CyTKH. CKOJIBKO TaOJIETOK 3TOTO JIEKapCTBa CIEAYeT JaTh PEOEHKY B
BO3pACTE MSATU MECALIEB U BECOM 8 KI' B TEUEHUE CYTOK?

3ananmue 2. Ha rpaduke mokasan mpoiiecc pa3orpeBa JIBUTaTess JerkoBoro aBromoouss. Ha ocu
abcIuce OTKIIAbIBACTCA BpeMsi B MUHYTaX, MPOLIEIIee OT 3allycKa JBUTaTells, Ha OCH

OpIMHAT — TeMIepaTypa ABUrarens B rpaaycax Llenbcus. Onpenenurte mno rpa@uky, CKOIbKO
MUHYT JBUTaTenb HarpeBayics ot Temueparypsl 60 °C no temneparypsl 90 °C.

*C
90
80 P —
v4

e S St o
60
50 /

/
40 +-
30 //
20 1

0" 1 2 3 4 5 6 7 8 9 10 11 12
MUH

3aganue 3.
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o 2 § 10 Haiiaure mIomaab 4eThIpeXyrojJbHUKA, BEPIINHBI KOTOPOIO UMEIOT
koopauHatsl (8;0), (10;8), (2;10), (0;2).

3ananmue 4. Y J[UHBI B KOMUIIKE JIGKUT 7 pyONEBBIX, 5 NBYXpYONEBBIX, 6 MATUPYOIEBBIX U 2
necaTupyOa€BbIX MOHETHI. JIMHA Hayraj 10ocTaéT U3 KONWIKK OJHY MoHeTy. Halinure
BEPOSITHOCTH TOTO, YTO OCTaBIIAsICS B KOMMJIKE CyMMa cOCTaBUT MeHee 60 pyOuieit.

13x |
2 e .
3aganue 5. Pemute ypaBHeHMe 2x7 =77 Ecnu ypaBHeHue nmeer 6osiee 0JHOTO KOpPHS, B
OTBETE 3AMUIINTE MEHBIIINI U3 KOPHE.
3aganue 6.
A
c 5B tpeyronsuuke ABC yron C paBen 90°, tgA =0,5pc=4. Haitaure AC.
3aganue 7.
I™,
L
| AY
LN
| N
s
I,/ \\
-~ i JlBa pebpa npsIMOYTOJILHOTO TapajuiesenuIea, BBIXOIAIINE U3 OJHON

BEpILNHBI, paBHbI 1, 2. [Inomaas noBepxHoCcTH napaienenunena passHa 16. Haiigure ero
JIMaroHab.

20.3%

5
3ananue 8. Haiinute 3HaueHUE BHIPAKECHUS 6
3apanme 9. 3aBucuMocTh 00beMa cripoca 4(eAUHUI] B MECSIT) Ha MPOIYKIIMIO MPEIIPUATHS-

MoHoIoUcTa ot 1eHs! P (Teic. py6.) 3amaercst popmynon 4 = 65 —5 P -Bripyuka npeanpusitust
3a MecsIl ¥ (ThIc. py6.) BorumcIsiercs o hopmyse (p) = prq -‘Onpenenure HauOOJBIIYIO IICHY

P, nmpu koTopoii Mecsunas BeIpyuka (P )COCTaBI/IT 200 TeIC. py0. OTBET MPUBEINUTE B THIC. PYyO.
3ananme 10. Cmemanu 4 nutpa 15—poueHTHOro BOAHOTO pacTBOpa HEKOTOPOTO BEIIECTBA € 6
JUTPaMH 25—TIPOLIEHTHOI'O BOJHOTO pacTBOpPa 3TOro ke BemlecTBa. CKOIBKO MPOLIEHTOB

COCTaBJISIET KOHLIEHTpALMs TOTYYUBIIErocs pacTBopa?

=\ — 2
3ananme 11. Hailigure Touky MakcumMyMa (pyHKIUU Y \/ 6+ 12x —x=.

2
3amanue 12. Pemte HEpaBEHCTBO: (10x+7)(4 — 5x) (50x —Sx - 28) <0.

3ananme 13. Kpacusiii kapangam crout 18 pyOneit, cunuit — 14 py6neit. HyxHo KynuTth
KapaHJamnm, uMmest Bcero 499 py06ieit u co0to1ast JOTMOTHUTEIHHOE YCIOBHE: YUCIO CHHUX
KapaHJalieil He JOHKHO OTIUYAThCS OT YUCIIa KPAaCHBIX KapaHaliei 00JbIle YeM Ha IIeCTh.
a) MoxHo i kynuth 30 KapaHanein?

6) MoxHo 1 KynuTh 33 kapaHjaia?

B) Kakoe HanbosbIee yncio kapaHaameid MOXHO KyITUTh?

Kiioun Kk KOHTpOoJIbHOM padoTe Nel

L1

2 3] 4[5 ]6]7] 8 9]10][11] 12 | 13
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2000 | 8 [0,72| 5 |4 |64 [121|10| 5 | -3 (—o0; 2,5]U42,8}. a) 1a; 0)
’ HeT; B) 33.

3 168]0,1(-05]83 (548|216 | (- -0T)U-0708U(08; +x]. | a)ma;6)
HeT; B) 31.

3a BoeinosiHeHue 3ananus 1-11 seictasistercs 0-1 0ann
3a BeIosiHeHKe 3amanus 12 BeictaBisgercd 0-2 Oamia
3a BeinosiHeHue 3aganus 13 Beictasigerca 0-3 Oamna

Kpurepun onenuBanuns

OrmeTKa 5 BBICTABIIETCS MPU YCIIOBHH, YTO CTYAEHT BbIoHmI 91-100% 1 HaOpan 14-16 Gamios.
OtmeTKa 4 BBICTABRIAETCS IPU YCIIOBUM, YTO CTY/IEHT BbINOMHII 76-90% 1 Habpan 12-13 Garos.
OrmeTka 3 BBICTABISIETCS TIPU YCIIOBUH, YTO CTYIEHT BhIOHIT 60-75% 1 Habpan 9-11 Garwios.
OtmeTKa 2 BBICTABISAETCS IPU YCIIOBUM, YTO CTY/IEHT BbIoHI Meree 0-59 % n nabpar 0 - 8 6asuios.

KonTpoabsHnas padora Ne2
Bapmuanr 1

1. Beruucnure:
o 35 3 2
) g = D) (Vavie) .
2. WUssectHo, uto 12° = 3. Haiimure 12271,
. Bemomnnure nevictBus (a>0, 8>0):
V5+1 3-,3
4+vs (1 . A Vat+Vab 3
1) a*t (ﬁ) ) 2) % - \/E

4. Cpauwure uncna:
3 5

D @ u@):2 @2 u(ad)”

5. 3anumure 6ECKOHEUHYIO IEPUOANYECKYIO IECATHYHYIO ApoOk 0,2(7) B Buie

(O8]

OOBIKHOBEHHOM.
1 1 1
az+2 az-2 az+1
6. anocmm( —— a_1> - == npu a>0, a#£l.
a+2 az2+1 az
Bapuant 2

1. Berumcnure:
2

5 9. q0

Yi6  2°-8 3

3y LEEE 2 (VavEl).

25

2. WssectHo, uto 8% = 5. Haiigure 8 2,
. Bemonaure nerictus (a>0, 8>0):
V3 5 5

v3+1)'"7. L. Vab—¥b s
2) (a®*1)" % 2) - Va.

W

4. CpaBnure uncna:

-3 -5
2) (0,78 u(0,7)8; 2) (m)V3u(3,14)V3.
5. 3Banummure GECKOHEUYHYIO EPHOAMIECKYIO AecaTH4HYIO 1po0k 0,3(1) B Buae
OOBIKHOBEHHOH.

1 1 -1
x2—vy2 2
6. YHpOCTI/ITe< 2 = y1> - (3;’) npu x>0, y>0.
z 7-}11 x3+ yz

Kiroun k KOHTpPoJIbHOI padoTe Ne2

| Bagamwe | 1 | 2 | 3 | 4 | 5| 6 |
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5 2
Bapuant 1 1; 4 | 0,75 V5, > < | — —
b a1 18| (a—1)
14 1 1
Bapuant 2 4;9 | 12,8 ad; -1 | <> T x& — yz

3a BEIIONIHEHKE 3afanus 1,3,4 BeicTaBisgercsa 0-2 Oamia
3a BEIIOJIHEHUE 3adaHus 2,5 BeicTaBisgeTcs 0-1 6amr
3a BBINOIHEHUE 3aaHus 6 BeIcTaBisercs 0-3 Oamia

Kputepun onennBanus

OrMerxka 5 BBICTaRIACTCS MPH YCIIOBUM, UTO CTY/IeHT BhIOMHII 91-100% 1 Habpa 10-11 Gamos.
Ormerxka 4 BBICTaRISACTCS MPH YCIIOBUM, UTO CTYZICHT BHITONMHII 76-90% 1 Habpai 8-9 Garios.
Ormerxka 3 BBICTaBISACTCS MPH YCIIOBUM, YTO CTYZIEHT BHITONMHII 60-75% 1 HaOpa 6-7 GarioB.
OrmeTka 2 BBICTABIISIETCS TPU YCIIOBHH, YTO CTYZIEHT BHITOMHIIT Meree 0-59 % 1 HaOpai 0-5 Gaswos.
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MMHUCTEPCTBO HAYKH U BBICILIET'O OFPA30OBAHUS POCCUMCKOM ®EJEPALIMNA
HabGepexxHouemHUHCKMI HHCTUTYT ((unuai) dheaepaibHOro roCyIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTENBHOIO YUPEKICHHUS BBICIIEIO 00pa30BaHUS
«Kazanckuii (ITpuBomkckuit) dhenepaabHbIi YHUBEPCUTET
NH>XeHEepHO-DKOHOMHUUYECKHUM KOJLIEIK

(I)OHII OLCHOYHBIX CPECACTB AJIA TCKYHIECIro KOHTPOJIA YCIIEBACMOCTH
1o JucuuruimHe «MaremaThKa
Tema 2. CteneHHast pyHKIus.
KonTpoasnas padora Ne 3

Bapuanr 1

1. Haiimmre oGmacts onpenenenus GyHKuna y = V4 — x2.
2. M306pasure scku3 rpaduka GyHKIUH Y = x>,
1) BeIsicHUTE, HAa KaKUX TIPOMEXKYTKaX (QYyHKIUS YOBIBACT.
2) CpaBHuTE uucna:

(1)_5 ul; (3275 u (3v2) .

7
3. Pemute ypaBHEHHE:

DVl—x=3;, 2)Vx+2=v3—-x 3)Vl—-x=x+1;

HV2x+5—Vx+6=1.
4. Haiigure QyHkumio, obpatHyio k Gynkuun y = (x — 8) 71, ykaxure eé obnacth
OIIPEJICIICHNs] 1 MHOXKECTBO 3HAUCHHUH.
5. Pemute HEpaBeHCTBO VX + 4 > x + 4.
Bapmuanr 2

-1
1. Haiinute o6nacts onpenenenus Gpynkuun y = (x? —9)s .

2. W306pasute >cku3 rpaduka pyHkun y = x~°.
1) BersicHuTe, Ha KaKMX MPOMEKYTKaX (YHKIUS BO3PACTALT.
2) CpaBHuTe uncna:
_ 1)76 1\7°
aoent () (5"
3. Pemmrte ypaBHEeHuUe:

1) Vx—2=4; )V5—x=vVx—2; DV +I=1-x;

HV3x+1—-Vx+8=1.

4. Haiiute Qpynxmuio, oopatnyro k pynkiuu y = 2(x + 6) 71, ykaxute eé obnacts
ONpENIeNICHNS] 1 MHOYKECTBO 3HAUCHUH.
5. Pemmre HepaBeHcTBO VX — 3 < x — 5.
Kirouu k KoHTpOJILHOM padoTe Ne 3

3ajanue | 1 | 2 | 3 \ 4 \
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1
Bapuanrt (—2:2] g(>—o: 0) U (0; +0) -8; % 30 y=3+8 (—4; —
1 ' ' 10 (=00;0) U (0; +0) "
(=00;8) U (8; +0)
1)(—o0; 0) ~Z 6
Bapuant | (—o0; —3) U (=3;3) %)< o 18; 3,5; Y= (7; +
2 U (3; +0) ’ 0;8 (—00;0) U (0; +00) )
(—00; —6) U (—6; +)

3a BeInotHeHue 3amanns 1 BeicTaBisiercsa 0-1 Oamr

3a BeImonHeHue 3amanus 2,4,5 seictaBisiercs 0-2 Oaimia

3a BeIMOHEHUE 3aaHus 3 BeicTaBnsercs 0-4 Gamna
Kpurtepun onennBanus
OtmMeTka 5 BBICTARTISICTCS TIPH YCIIOBHH, UTO CTY/IEHT BhIONHIIT 91-100% 1 Hadpan 10-11 Gamios.
OrtmeTka 4 BBICTARIISCTCS TIPH YCIIOBHH, UTO CTY/ICHT BRINOMHIIT 76-90% 1 HaGpan 8-9 Gayuios.
Ormerka 3 BBICTARTISICTCS TIPH YCIIOBHH, UTO CTY/ICHT BhINOMHIIT 60-75% 1 HaOpan 6-7 GayuioB.
Ormerxka 2 BBICTaRISETCS MPH YCIIOBUM, UTO CTYZCHT BhIoiHIT Meree 0-59 % u Habpan 0-5 Garios.
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Tema 3. Iloka3arenbHast QyHKIUSA.
KonTpoabsnasi padora Ne 4

Bapuanr 1
1. Pemnte ypaBHEHHE:

2-3
) (B) =25 4+ 2°-20=0.

3\* 1
2. Pemure HEpaBEHCTBO (Z) > 1z
x—y=4,

3. PemmTte cuctemy ypaBHEHHU {5 XY _ 95

4. PemuTe HEPaBEHCTBO:
x—6 1 2 x*-1
) (V5) <z )(5) =1

5. Pewmre ypasuenne 7°! 43+ 7% = 2775 4 3. 2%,

Bapuanrt 2
1. Pemute ypaBHEHHE:

1) 0,1%73 = 10; 2)9*—7-3*-18=0.

n* _5
2. PemmTe HEpaBEeHCTBO (1 g) <z

L(x+y=2,
3. PemmTe cucremy ypaBHEHUM 655 _ 36,
4. PemuTe HEPaBEHCTBO:
1) (3\,/?)3&6 S 1, 2) (1 E)352_4 <1
9’ 7 =

5. Pemmre ypasuenne 32 + 3* = 52" —17. 2%,

Kuroun k KoHTpOJILHOM padoTe Ned

3aganue 1 2 3 4 5
Bapuant 1, L . (—o0; 8);

1 1 3° 2 ( ©0; 1) (3a '1) [_1; 1]
Bapuant . o ) (-12; +00);

) 152 | (~o0;=1)| (20 ~9:2] 2

3a BeIMTOIHEHKE 3afaHus 2 BeicTaBiseTcs 0-1 Oamn
3a BeImoHenwue 3amanud 1, 3, 4 BeicTaBisieTcs 0-2 Oaia
3a BEITOIHEHME 3afanus 5 BoicTaBisgercs 0-3 6ama
Kputepun onennBanus
Ormerka 5 BbICTaRISAETCS MPH YCIIOBUH, UTO CTYACHT BhIoiHII 91-100% 1 Hadpai 10 6asios.
Ormerka 4 BBICTARIISICTCS TIPU YCIIOBHH, YTO CTY/ICHT BBINONMHIIT 76-90% 1 HaGpan 8-9 Gauios.
Ortmerka 3 BBICTARIISICTCS TIPU YCIIOBHH, UTO CTY/ICHT BhINOMHIIT 60-75% 1 HaOpan 6-7 GayuioB.

OrmeTka 2 BBICTABIISIETCS TIPU YCIIOBHH, UTO CTYZIEHT BHITONMHIIT MeHee 0-59 % 1 HaOpai 0-5 Garios.
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Tema 4. Jlorapugmuyeckass GyHKuus.
KonTtpoabsnas padora Ne 5

Bapmuanr 1
1. Beuucnure:

1) log: 16; 2) 5itlogs 3, 3) log, 135 — log, 20 + 2 - log, 6.
2
2. B oaHOl cucTeMe KOOpMHAT CXeMaTUYeCKH MOCTPoUuTh rpaduku pyHkuuii y = logix u
4
1 X
=)
3. CpaBHUTE YKCIa log1% u log: %-
2 2

4. Pemnre ypaBuenune log (2x —1) = 2.
5. Pemnte HepaBeHcTBO logi(x —5) > 1.
3

6. Peture ypasuenue log,(x — 2) + log, x = 3.
7.Pemnre ypaBaenne loggx + log »x = 14.

8.Permmre nepasenctso (log, x)2 —2-log,x <3.

Bapmuanr 2
1. Beruucnure:
1 1 2-log1 7
1)log, > ; 2)(3) 7 3)log,56+2-log,12 — log, 63 .
2. B onmHO¥ cucTteMe KOOpIMHAT CXEeMaTHYECKH TTOCTPOUTh rpaduku pyHkIuin y = log, x u

y = 4%,
3. CpaBHUTE YKCIa logo,9 1% u log0,91 %
4. Pemnre ypasuenue log,(2x + 3) = 3.
5. Pemnte HepaseHcTBo log . (x — 3) < 2.
6. Pemnre ypaBnenue log,(x — 8) + log, x = 2.
7.Pewnte ypasuenne log zx + logy x = 10.

8.Pemmure nepasenctso (log, x)2 —3-log,x <4.

Kuroun k KOHTpOJILHOM padoTe NeS

3amanue 1 2 3 4 5 6 7 8
Bapuant 1 -4;15; 5 > 13 (55| 4 64 % ;27]
Bapuant 2 3;49; 7 < | 305 | & 9 s1 | %16

9 b b 28) 2 )

3a BEITOJIHEHKE 3afanus 1 BeicTaBisieTcs 0-3 6amia

3a BEIIOJIHEHHUE 3afanus 2, 3, 4, 5 BeicTaBsercs 0-1 Oamn

3a BEIIOJIHEHKE 3afanus 6, 7, 8 BeicTaBsgeTcs 0-2 Oaimia

Kputepun onennBanus

OrMerka 5 BBICTaBIAETCS MPH YCIIOBUM, UTO CTY/IeHT BhIoMHI 91-100% 1 Habpai 12-13 Gamios.
Ormerxka 4 BBICTaRISETCS TP YCIIOBUH, UTO CTYZCHT BHIOMHIT 76-90% 1 Habpait 10-116am1oB.
Ormerxka 3 BBICTaBIACTCS MPH YCIIOBUM, UTO CTYZIEHT BHIOMHII 60-75% 1 Habpai 8-9 Garios.
OrMerxka 2 BBICTaRISCTCS MPH YCIIOBUH, UTO CTYZEHT BhIoiHII Metee 0-59 % u Habpan 0-7 Garios.
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MMHUCTEPCTBO HAYKHU U BBICIIIET'O OFPA30OBAHUS POCCHUMCKOM ®EJEPALIMNA
HabGepexxHouemHUHCKMI HHCTUTYT ((unuai) dheaepaibHOro roCyIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTENBHOIO YUPEKICHHUS BBICIIEIO 00pa30BaHUS
«Kazancknii (ITpuBomkckuit) deaepanbHbI YHUBEPCUTET)

NHKeHEepHO-DKOHOMHUYECKHUM KOJLIEIK

DoH/ OLIEHOYHBIX CPEACTB JJI TeKYIero KOHTPOJISl YCIeBAeMOCTH
o JucuunianHe «MaTteMaTukay
Tema 5. AkcHOMBI CTepeOMeTPUM M UX NPOCTeIIne CIeICTBUS
KonTpouabsnasi paGora Ne 6
Bapuanr 1

1. Bepmmnsl jomanoii ABCM He npuHaiexat oiHoM niaockoctu. HazoBure Bce MII0CKOCTH,
KOTOpPBIE OMPEACIISIIOTCS MPSAMBIMHU, MPOXOSIIIMMU Yepe3 BepirHbl JioManot ABCM, u
COZEPKAT TOJIBKO OJHO 3BEHO 3TOW JIOMAaHOM.

2. JlaHbl 1BE MIOCKOCTH o ¥ B 1 TpH Touku A, B, M, mpuuém Touka M npuHaIeKUT 00erM
IUTOCKOCTSIM, TOUYKH A 1 B mpuHaanexxar COOTBETCTBEHHO TIOCKOCTSM o U 3. BeisicHuTE, HMEIoT
71 o01Ire TOUKH TIOCKOCTh (ABM) 1 MI0CKOCTS Y, MpoXOosIias yepe3 JUHUIO TepeceueHus
iockocteit o u  u Touky E — cepenuny orpeska AB. Eciu uMeroT, To MOKaXUTE UX Ha
yeptexe. OObSICHUTE CBOM OTBET.

3. Hansl nBa tpeyronbHuka ABC u ABM, He nexaniue B ogHo# miockoctd. [lycts K — Touka
nepeceueHus: Meauad TpeyroibHuka ABC, T — cepeauna otpeska AC, P — cepeanna oTpeska
BM. okaxwure, uto otpe3ok EK, rae E — mrobas Touka otpeska TP, mpuHaAIEKUT TIOCKOCTH,
coaepxkatieit npsimyro BM u touky T.

Bapuant 2

1. B mmockoctu o nansl yeTbipe Touku A, B, C, M HUKakue Tpu U3 KOTOPHIX HE MTPUHAJIEKAT
onHoi npsiMoil. Touka K He mpuHaIe)KuT 1ockocTH o. HazoBuTe Bce MI0CKOCTH, KOTOPHIE
ONPEACIISAIOTCS MPSAMBIMH, IPOXOASIIUMHU uepe3 BepuinHbl Jomanoit AKBCM, u conepxat
TOJBKO OJJTHO 3BEHO ITOU JIOMAHOM.

2. JlaHbl 1BE TUIOCKOCTH O ¥ B 1 TpH Touku A, B, M, mpu4ém Touka M nmpuHaIeKAT 00erM
TIOCKOCTSIM. Touka A He MpUHAIJICKUT HU OJHOM U3 HUX, TOUKA B mpuHamIexKuT miockoctu .
BrissicHUTE, UMEIOT JIU 00IIHE TOYKH TII0CKOCTh (ABM) 1 MIIOCKOCTS 7y, IPOXOsIas Yepe3
JMHUIO TIEpeceueHus MI0CKOCTeH o U B u copeprkaiias Touky A. Ecinu umMeroT, To MOKaKUTe ux
Ha yeprexe. OObSICHUTE CBOM OTBET.

3. an napamnenorpamm ABDE c nentpom B Touke O u TpeyronsHuk ABC, He nexarniue B
oaHoil ockocTu. [lycte M — Touka nepeceduenus: menuan tpeyroiabauka ABC, T — cepenuna
orpeska AB, P — mo6as Touka otpeska OC. lokaxure, uto npsamas CO u orpe3ok ZM, rae Z —
mo0as Touka otpeska TP, mpuHaaiexaT oTHON U TOH e TIIOCKOCTH,

Kirwouu k KOHTpoJIbHOI padoTe Ne6

3amanne Bapwuanr 1 Bapwuanr 2
1 (ACM), (ABM) (KMC), (KMB), (KMA), (AKC)
2 ME AM
3 EK nmpunamiexur (BMT) ZM npunagiexur (COT)
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3a BeItoiHeHue 3agadus 1 BeictaBiagercd 0-2 Oamia
3a BEINIOIHEHHE 3amaHns 2 BeIcTaBisiercsa 0-1 Oar
3a BEINIOTHEHNE 3aMaHus 3 BeIcTaBistercsa 0-2 Oaia

Kputepun onennBanus

OrMerka 5 BBICTaBIACTCS MPH YCIIOBUH, YTO CTYZCHT BHIOMHIT 91-100% 1 Habpai 5 Garios.
Ormerka 4 BBICTaBISACTCS MPH YCIIOBUM, YTO CTYZICHT BRITONMHI 76-90% 1 Habpan 4 Gara.
Otmerka 3 BBICTARTISICTCS TPH YCIIOBHH, UTO CTYJICHT BhINONHIIT 60-75% 1 Habpan 2-3 Gayia.
Ormerka 2 BBICTARTISICTCS TIPH YCIIOBHH, YTO CTY/ICHT BhINoHIIT MeHee 0-59 % u HaGpan 0-1 Gamios.

Tema 6. IlapasieIbHOCTH NPAMBIX M IJIOCKOCTEH.

KonTpoabsnasi padora Ne 7

Bapuanr 1

1.

[Tnockocte, napamnensHas cropone AC tpeyronsHuka ABC, nepecekaer ctopony AB B
touke A1, a cropony BC — B Touke C;.

Hatignre A1Cy ,ecim AC =12 cm,

BAi:BA=1:3.

Hansl uetsipe Touku A, B, C, D, He nexaiiue B oqHOM miockocT, Touka E — cepenuna
otpe3ka AD. Ha nyuax AC u AB B3sTbI coorBeTcTBeHHO Touku C1 1 B1 Tak, uro
AC1:AC = 3:2, B npunaanexur otpe3ky AB1 u BB1=3cm. Ycranosure, kak
pacrnionoxensl npsimasi C1B1 u mockocts (CBD) B mpocTpaHcTBE, €ClTU U3BECTHO, YTO
touka F — Touka nepeceuenus npsmeix B1E u BD — nenut otpe3ok BD B oTHOmIEHUM
1:3, cauras ot Touku B.

Hansl Tpu napamienorpamma ABCD, ABB1A1, BCC1B1, nexaimue B IiIOCKOCTSIX 0, [3,
Y COOTBETCTBEHHO.

A) Jokaxwure, uro npsmast OO1, koTopas MpOXOIUT Yepe3 LIEHTPhI TapajljIeorpaMMOB
ABBIAI1 u BCCIB1cooTBeTCTBEHHO, MapajuieibHa MIOCKOCTH (.

b) CymectByet nu kakas-HUOY b qpyTrast IJI0CKOCTh, OIpeiessseMas BeplInHaMu
JIaHHBIX TapajuIeIorpaMMOB, KOTopas napaienbHa npsiMmoid OO1? Ecnu cyiiecTByeT, TO
n3zo0pasure e€ Ha yeprexe. OOBSICHUTE CBOI OTBET.

Bapuant 2

1.

ITnockocts, mapamnensHas cropone AC tpeyronsHuka ABC, nepecekaer ctopony AB B
Touke A1, a cropony BC — B Touke Ci.

Haiitn AC, ecin A1C1=3 cM,

BC:BCi=4:1.

2. Jansbl uetbipe Touku A, B, C, D, He nexaiiue B 0AHOM MIIOCKOCTH, Touka E — cepeanna

otpe3ka AD. Ha nyyax BC u BD B3satbl cooTBeTcTBeHHO Touku C1 1 D1 Tak, uyto
BD1:BD= 5:4, C npunaanexur orpe3ky BC1 u CC1= 1,5 cMm. YcranoBure, kak
pacniosioxensl npsimasi C1D1 u mmockocts (CAD) B mpocTpaHCTBE, €CITU U3BECTHO, YTO
touka F — touka nepeceuenust npsmeix C1E u AC — nenut orpe3ok AC B OTHOLIEHUHT
1:5, cauras ot Touku C.

. Mansl Tpu napamnenorpamma ABCD, ADD1A1, DCC1DI, nexamue B MiI0CKOCTAX a, 3,

Y COOTBETCTBCHHO.

A) Jokaxwure, uro npsmas OO1, koTopas MpOXOIUT Yepe3 LEHTPHI TapajljeIorpaMMOB

ABBIAI u ADD1AlcooTBeTcTBEHHO, MapajiebHa MIOCKOCTH .

Bb) CymectByer 1 kakas-HUOYIb ApyTas INIOCKOCTh, ONpeeisieMast BEPLUIMHAMU JTaHHBIX

MapajienorpaMMoB, KoTopas napasiensHa npsamoit OO1? Eciu cymecTByer, TO
n3o0pasure e€ Ha yeprexe. OOBSICHUTE CBOM OTBET.

Kuiroun Kk KOHTPOJIbHOI padoTe Ne7
| 3ananue ‘ Bapuanr 1 Bapuant 2 |
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1 4 cMm 12 cm
2 napajuieIbHbI napajuieIbHbI

3a BEITOJIHEHKE 3afanus 1, 2 BeicTaBaseTcsd 0-1 Gamn
3a BEHINOIHEHHE 3aaHus 3 BeIcTaBisiercsa 0-2 Oaiia

Kpurtepun onennBanus
OrMerka 5 BBICTaRIACTCS MPH YCIIOBUH, UTO CTYZEHT BHIOMHIT 91-100% 1 Habpain 4 Garuia.
Ormerxka 4 BBICTaRIACTCS TPH YCIIOBUH, YTO CTYZICHT BRITONMHII 76-90% 1 Habpan 3 Gaa.
OrmeTka 3 BBICTABIISIETCS TPU YCIIOBHH, YTO CTY/ZIEHT BRINOMHIT 60-75% 1 Habpan 2 6asia.
Ormerka 2 BBICTARTISICTCS TIPH YCIIOBHH, UTO CTY/ICHT BhINoNHIT MeHee 0-59 % u HaOpan 1 Gat.

Tema 7. IlepneHAUKYJISIPHOCTHb NMPSMbBIX U MJIOCKOCTEM.
KonTtpouabsnasi paGora Ne 8

Bapuanr 1

1. Touka S He IeXUT B MI0cKocTU npsiMoyrosibHuka ABCD u paBHOyaneHa oT ero BEpIIUH.

HaiinuTe paccTosiHue OT TOYKH S A0 IJIOCKOCTH MPSIMOYTOJIBHHKA, €CJIU CTOPOHBI
IpsIMOYTOJIbHHUKA paBHbI 6 U 8 cM, a SA =13 cm.

2. Bepminna A tpeyronsauka ABC sBnsieTcs ocHoBaHHeM nepneHaukyasipa AD k
IUIOCKOCTH TpeyroibHuka. Jlokaxure, uyto eciin ZBDA=2CDA, to £DBC=£DCB.

3. Touka, ynaneHHas OT INIOCKOCTH KBajJpaTa Ha 8 CM, paBHOYAaJIeHa OT €r0 CTOPOH.
[Tnomane kBagpara paBHa 144 cm?. Haiiure paccTosiHuE OT JAaHHOM TOYKH 10 CTOPOH
KBajpara.

4.

B

A o @

D
C

[TnockocTh o mpoxoauT yepe3 ocHoBanue AC paBHoOenpeHHOT0 Tpeyroiasrauka ABC.

BO neprienaukynsp k o, BD — BeicoTa TpeyrojabHHUKa (CM. PUCYHOK).

A) Jlokaxxute neprneHaukyaspHocTs npsimoir AC u utockoctu BDO.

b) Hokaxute nepneHauKyIsspHOCTh Iiockocteit BCO u a.

B) Haiinure nepumerp ABC, eciu BO =3 ¢cm, DO =7 cm, CO =4 cm.

Bapuant 2

1. Touka S He neXUT B MIockocTu npssMoyrosibHuka ABCD u paBHOy1aneHa ot ero

BepirH. Haiiqure paccTossHME OT TOKU S 10 BEPUIMH NPSAMOYTOJIbHUKA, €CIIN

paccrosinue ot Touku S 10 miockoctd ABC paBHo 24 cm, AB =12 cm, BC =16 cm.

2. Bepmmuna A tpeyronbHuka ABC saBisieTcs ocHOBaHMEM neprneHauKyssapa AD k
IUIOCKOCTH TpeyroibHuka. Jlokaxure, uyto eciin ZDBA=2DCA, To £DBC=£DCB.

3. Touka yganeHa OT KaKJ101i U3 CTOPOH KBajapara Ha 13 cM. /luaronans kBajpara

paBHa 10v2 cm. HaitauTe paccTosiHre OT TaHHOW TOYKH J0 IUIOCKOCTH KBajpara.

4.
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[Tnockocth o mpoxoauT uepes kateT AC npsimoyronbsHOro Tpeyroiabauka ABC (£C =
90°), BO nepneHauKkysip K o (CM. PUCYHOK).

A) Jlokaxute nepneHaukyasspHocTs npssmMoit AC u miockoctu BOC.
b) JlokaxxuTe meprneHauKyJISpHOCTh Tiockoctet BAO u o.

B) Haiigure nepumerp ABC, eciu AC = 12 cm, CO =4 cm, BO =3 cm.
Kuiroum Kk KOHTPOJIbHOI padoTe Ne§

3anaHue Bapuanr 1 Bapuanr 2
1 12 cm 26 cM
Hcnonb3oBaTh paBEHCTBO Hcnonb3oBaTh paBeHCTBO
) TPEYroJbHUKOB II0 CTOPOHE U TPEYroJbHUKOB II0 CTOPOHE U ABYM
JIByM yTJlaM M CBOMCTBO yriiaM ¥ CBOMCTBO PaBHOOEIPEHHOTO
PpaBHOOEIPEHHOTO TPEYTOILHUKA. TPEYrOJIbHUKA.
3 10 cm 12 cm
A) Ucnons3oBars TTII n npuzHak A) UcnonszoBats TTII u npusnak
NEePHIEHIUKYISIPHOCTH IPAMON U MEPIEHANKYIISIPHOCTH MPSIMOH U
IUIOCKOCTH; IJIOCKOCTH;
4 B) Ucnons3osate TTII u npuzHax b) Ucnonw3osate TTII u npuzHax
HNEPHIEHIUKYIIPHOCTH IBYX MEPIIEHIUKYISIPHOCTH JBYX
TJTOCKOCTEH; TJIOCKOCTEH;
B) 16 cm B) 30 cm

3a BeImonHenwue 3amanus 1, 3 BeicTaBisiercs 0-1 Oamn
3a BeITIONTHEHME 3a/1aHus 2 BeicTaBmsieTcs 0-2 OGamna
3a BeIMoaHEHUE 3a0aHus 4 BeicTaBisercs 0-5 6amioB
Kpurtepun onennBaHus

OtMeTka 5 BBICTARTISICTCS TIPH YCIIOBHH, UTO CTY/IEHT BhINOHIIT 91-100% 1 HaGpamn 9 Gamios.
OrmeTka 4 BBICTARTISICTCS TIPH YCIIOBHH, UTO CTYJICHT BHINONHIIT 76-90% 1 Habpan 7-80a/uioB.
Otmerka 3 BBICTARTISICTCS TPH YCIIOBHH, UTO CTY/ICHT BhINOMHIIT 60-75% 1 HaOpan 5-6 Gayuios.
Ormerxka 2 BBICTaRISCTCS MPH YCIIOBUM, UTO CTYZICHT BhIoMHIT Metee 0-59 % u Habpan 0-4 Gartia.
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MMHUCTEPCTBO HAYKH U BBICILIET'O OFPA30OBAHUS POCCUMCKOM ®EJEPALIMNA
HabGepexxHouemHUHCKMI HHCTUTYT ((unuai) dheaepaibHOro roCyIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTENBHOIO YUPEKICHHUS BBICIIEIO 00pa30BaHUS
«Kazancknii (ITpuBomkckuit) deaepanbHbI YHUBEPCUTET)

NHeHEepHO-DKOHOMHUYECKHUM KOJLIEIK

q)OHIl OLCHOYHBIX CPEACTB AJIfl TCKYHIECIr0o KOHTPOJIA YCIICBACMOCTH
M0 TUCHUIUIMHE «MareMaThKa
Tema 8. JlekapTOBbI KOOPAUHATHI H BEKTOPHI B IPOCTPAHCTBE.
KonTpoabHas padora Ne 9

BapwuanT 1

1. Jan tpeyronsauk ABC c BepmmHamu
A(11;-2;-9), B(2; 6; -4), C(8; -6; -8).
A) Haiinure xoopauHatel cepennnbl otpesku BC.
b) Haiiute koopauHaThl B MOyJb BekTopa BC.
B) Haiigure Bextop AB + BC.

2. Jlanw Bextops! a(-3; 0; 4) u b(1; -2; 2).
A) Haiinute BeKTOp € = %ﬁ — 3b.
B) Haiinure (@ + b) - (@ — b).
B) HaiiiuTe KOCHHYC yIyla MEXIy BEKTOpaMu a@ U b.

3. JHoxaxure, 4to yeThlpexyroibHuK ABCD — mapanienorpaMm, U HailguTe LHEHTP €ro
cummetpun, ecnu A(-2; -4; 1), B(-5; -6; -1), C(4; 10; 3), D(7; 12; 5).

4. Yepes BepmnHy A k miockocTtu kBagpata ABCD npoBenen nepnenaukyissp MA. Yron
mesxy npsmoit MC u muockocTs kBaapata pasen 45°, a MA = 4+/2 cm. Haiiyure
IJI0IAb KBaApaTa.

5. IInockocts o U B mepecekaroTcs 1o npsmoit ¢. Yepes Touky M, jexalyro Ha IpsMoii ¢,
B JJAHHBIX IIJIOCKOCTSX MpoBeneHbl 0Tpe3ku AM u BM, nepneHaukyisipHble IPsIMOM C.
Haiigure AM, eciu AB = BM = 2 1M, a yron Mexy TIockocTamu o i B pasen 60°.

6. T'unotenys3a AB paBHOOeIpPEHHOTO MPSIMOYTOIBHOTO TpeyroibHuka ABC nexur B
TIJIOCKOCTH 0. YTon Mexy miockoctsimu ABC 1 o pasen 45°, a oproronansHas
npoekius Tpeyrojibarka ABC Ha MI0CKOCTh 00 UMEET IIJIOMIAAb 16V2 cM2. Haiinure
paccrosiHue oT ToukH C 10 IIIOCKOCTH 0.

Bapuant 2

1. Jan tpeyronbauk ABC ¢ Bepmunamu A(11; -2; -9), B(2; 6; -4), C(14; 2; -10).
A) Haiinute koopauHathl cepenuubl otpesku BC.
b) Haiinure kooparHaTBHI 1 MOAYJIb BEKTOpA BC.
B) Haiinute Bextop AB + BC.
2. Jlansl BekTOpsI a(-2; -2; 1) u b(0; -4; 3).
A) Haitnute BexTop € = 4a + %B.
B) Haiinute (@ + b) - (@ — b).
B) HaiiiuTe KOCHHYC yIyla MEXIy BeKTOpaMu a@ U b.
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3. Hoxaxure, 4To yeThlpexyroibHUK ABCD — mapanienorpaMm, U HailguTe LEHTP €ro
cummertpun, eciu A(-1; 4; 3), B(-3; 6; -5), C(3; 0; -5), D(5; -2; 3).

4. Yepes BepmnHy A k miiockoctu kBaapata ABCD npoBenen neprneHaukyisip MA.
JlnaroHann KBajgpara paseH 2v/2 cM, a npsimas MB Hak/IOHeHa K IIIOCKOCTH KBapara
nox yriom 45°. Haiiure paccTosHue oT TOYkH M /10 IIIOCKOCTH KBapaTa.

5. TInockocth o U B mepecekaroTcs mo npsiMoit ¢. Yepes Touky M, nexalnyro Ha IpsiMoii C, B
JAHHBIX IIOCKOCTAX MPOBEAEHBI 0Tpe3ku AM u BM, nepnenaukyaspHble NpsMoil C.
Otpesxku AM u AB paBsbl. Haiinute ux miussl, eciu BM =4 oM, a yron Mmexay

mockocTsamu o 1 P paser 60°.

6. Cropona AC paBHOCTOpOHHETO TpeyroiabHuka ABC JeXHUT B IJIOCKOCTH 0, @ BepuinHa B
yJlajieHa OT 9TOi MIOCKOCTH Ha 3 cM. Yroa mexy miockocTsimu ABC u o pasen 30°.
HaiinuTe nomanabs OpTOroHAIbHOM poeKunu TpeyroibHruka ABC Ha II0CKOCTS a.

Ki10un K KOHTpOJIbHOM padoTe Ne9

3ananue BapuanTt 1 Bapuanrt 2
1 A) (55 0; -6) A) (8;4;-7)
b) (6512;-4) u 14 b) (125-4;-6) u 14
B) (3;:-4; 1) B) (3:4; -1)
2 A) ¢(-4,56;-4) A) ¢(8;9.355)
b) 16 b)-16
1 11
B) 3 B) I
3 IIpu noxa3zarenbcTBe IIpu noxa3zarenbcTBe
HCIO0Jb30BATh PABEHCTBO | HMCIO0Jb30BATH PABEHCTBO
paccTOsAHUI U paccTOsAHUI U
KOJUINHEAPHOCTD. KOJUINHEAPHOCTD.
15 3;2) (15 2:-1)
4 16 cm? 2 cm
5 2 1M 4 oM
6 4 cm 4 cm

3a BeImonHeHwue 3amanud 1, 2, 3 BeicTaBiasgercs 0-3 6aaoB
3a BeImonHenwue 3amanus 4, 5 seictaBisiercs 0-1 Oamn
3a BeIONTHEHME 3aaHus 6 BeicTaBisercs 0-2 Gamra

Kpurtepun onennBanus

OrmeTka 5 BBICTABIISIETCS TIPU YCIIOBHH, YTO CTYIeHT BhIOMHIT 91-100% 1 Habpan 12-13 Gasos.
Ortmerka 4 BBICTARTISICTCS TIPH YCTIOBHH, UTO CTYJICHT BBIONHIIT 76-90% 1 Hadpan 10-116amios.
Ormerxka 3 BBICTaBISACTCS MPH YCIIOBUM, UTO CTYZIEHT BhIONMHII 60-75% 1 Habpai 8-9 Garios.
Or™erxa 2 BBICTaRISCTCS MPH YCIIOBUH, YTO CTYZCHT BhIoiHIT Metee 0-59 % u Habpan 0-7 Garios.
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MMHUCTEPCTBO HAYKHU U BBICILIET'O OEPA30OBAHUS POCCHUMCKOM ®EJEPALIMNA
HabGepexxHouemHUHCKMI HHCTUTYT ((unuai) dheaepaibHOro roCyIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTENBHOIO YUPEKICHHUS BBICIIEIO 00pa30BaHUS
«Kazancknii (ITpuBomkckuit) deaepanbHbI YHUBEPCUTET)

NHeHEepHO-DKOHOMHUYECKHUM KOJLIEIK

q)OHIl OICHOYHbBIX CpeI[CTB OJIA TeKyllleFO KOHTpOJIH yCHeBaeMOCTI/I
10 JUCHUIIINHE «MaTeMaTHKay

Tema 9. Tpuronomerpuueckue GpopmyJabl

KonTtpoJsabnas padora Ne 10
Bapuanr 1
1. Boraucnure:
191

1) cos 765° ; 2) sin —
: 5
2. Breruncnure sin &, €CId COS &KX = S U —6m <xX< =571 .

3. Ympoctute BbIpakeHHE:

1)sin (< +f) +sin (x —f); 2)
4. Pemute ypaBHEHUE:

1) 2COS§=1+ COS X; 2)sin(§—3x)-c052x—1=sin3x-cos(37”—2x).

3
cos(n—o<)+cos(7”+oc)

1+2-cos(—x)-sin(—o)

1.
5. Joxaxute TOXKAECTBO C€0S4 X +1 = Esm4 x-(ctg x —tg ) .

Bapuant 2
1. Beruuciure:
191

1) sin 765° ; 2) cos —. .
° 5
: -7 -
2. Bprumcnure cos < , eciu Sin X =0,3 u - T <x<L T

3. Ynpoctute BBIpaXKCHHUE:
1) cos (x —f) — cos (< +f3); 2)

4. Pemute ypaBHEHUE:
1)2 Sin§= I —cosx; 2) cos(37”+x) - cos3x — cos(m—x) -sin3x = —1.

3
cos(7”—o<)+cos(7r+oc)

1+2-sin(o< - g)-cos(—oc) '

5. Hoxaxute TokIeCTBO (tgX +ctg «) - (1 —cos4 x) =4 sin 2 « .
Kirouu k koHTpOJBLHOM padoTe Nel0

3amanue 1 2 3 4 5
Bapuaut | /5, /3 12 _ 1 1)x=n+4nk
1 1)72)? 13 Dsin2a 2)Sina—COSa 2)x=4nk

Bapuasn 1)%2)% —/0,91 | 1)2sinasinp2)

sina+cosa | 1)x=2nk
cos2a 2)x=n+2nk

3a BeiosiHeHue 3agadus 1 BeictaBiagercd 0-3 Oamia
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3a BeIIONTHEHME 3amauud 2, 3, 4, 5 BoictaBiagercsa 0-1 6amn
3a BEIIOJIHEHKE 3afanus 6, 7, 8 BeicTaBisaeTcs 0-2 Oaiia
Kpurtepun onennBanus
OrmeTka 5 BBICTABIISIETCS TIPU YCIIOBHH, YTO CTYIeHT BhIOMHIIT 91-100% 1 Habpain 12-13 Garos.
Ormerka 4 BBICTARTISICTCS TIPH YCITIOBHH, UTO CTYJICHT BBINONHIIT 76-90% 1 Habpan 10-116amioB.
Ortmerka 3 BBICTARIISICTCS TIPH YCIIOBHH, UTO CTY/ICHT BhINOMHIIT 60-75% 1 HaOpan 8-9 Gayuios.
Ormerxa 2 BBICTaRIACTCS MPH YCIIOBUH, YTO CTYZCHT BhIoiHIT Meree 0-59 % u Habpan 0-7 Garios.

Tema 10. Tpuronomerpuyeckue ypapHeHHs
KonTposbnasi pabora Ne 11
Bapuanrt 1
Pemure ypaBHeHus:

1 25i11x+-\,E=D.

X
cns(—+—]+1=ﬂ.
2 2 4

3 sin? x—2cosx+2=0.
gin xcosx + 2gin‘ x = cog x
4.

] . _
5. PermmTe ypaBHeHHUe: 3gin® x — 45in xcosx + 5cos x = 2.

. in 3x = 0 4|.
6. Halimute KopHM ypaBHEHUS sn 3x = cos3x, MPUHAJIEKAITUE OTPEKY [ ]

x 1
7. Pemnte HEPABEHCTBO COS (5 + 2) = 7"

8. Pemmte HepaBeHCTBO 4sin’x — 8 sin x +3< 0.

: 3
9. Ha kakoM 13 pUCYHKOB MOKa3aHO PEIICHUE HEPABEHCTBA: Sin X <7?

1)

10. Beruucnure:  arcsin (%) + 2arctg(-1).

s
11. Pemmre cucremy: { Y= )
sinx + cosy = —2.

Bapuanr 2
Pemmire ypaBHeHus:

1. Zcosx+q/§= 0.

sin (zx—i]ﬂ:ﬂ.
2, 3
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3 cos x+3ginx-3=0.

4. 3sin’® x = 2sin x cosx + cos” x.

5sin’ x — 2 8in xcosx + COS X = 4.

gin 2x = \E COS2x

5. Pemure ypaBHeHue:

6. Halimure KOpHU ypaBHEHHUS * IPUHAJIEKALIUE OTPE3KY

-1;6].
. (x -2
7. Pemute HEPABEHCTBO SiNn (Z — 3) <

8. Pemmte HEpaBeHCTBO 2 cOs’X — 3 cos x — 2> 0.

3
9. Ha kakom 13 pUCYHKOB MOKa3aHO PEIlIEHHE HEPABEHCTBA: COS X 27?

)

A A
NN

10. BeruncnuTe:  arcsin (%) +0,5arctg (-4/3 ).

X—y=m,

11. Pemire cucremy: {cosx —cosy =2

Kiaroun k KoHTposIbHOI padoTe Nell

3anaH 1 2 3 4 5 6 7 8 9] 10 11
Bapuant X= x=2n | x X= x;;r +2 X= T—6 2 —3 2 | 1la/ | 2ra+2IIk;n+2
Bapuant x= x=4 | x X= x=4nk | x T—3 T—6 3| 4n/3 | (n+21lk;n+2=n

3a BEITOJIHEHKE 3afanus 1 BeicTaBisieTcs 0-3 Oamia
3a BEIIOJIHEHUE 3afanus 2, 3, 4, 5 BeicTaBasercs 0-1 Oamn
3a BEIIOJIHEHKE 3afanus 6, 7, 8 BeicTaBnsgeTcs 0-2 Oamia

Kputepun onennBanus
Ormerxka 5 BBICTaBIAETCS MPH YCIIOBUM, UTO CTY/IeHT BhIOMHI 91-100% 1 Habpai 12-13 Gamos.
Ormerxa 4 BBICTaRIACTCS TP YCIIOBUH, YTO CTYZCHT BHIOMHIT 76-90% 1 Habpait 10-116am1oB.
Ormerxa 3 BBICTaRISETCS MPH YCIIOBUM, UTO CTYZIEHT BHIONMHII 60-75% 1 Habpan 8-9 Garios.
OrMerxa 2 BBICTaRISETCS MPH YCIIOBUH, UYTO CTYZCHT BhIOMHIT Meree 0-59 % u Habpan 0-7 Garios.
Tema 11. Tpuronomerpudeckue GpyHKIMA

KonrpoabHasi padora Ne 12
Bapuanr 1
1. Halimute o0nacTh onpeeneHuss 1 MHOXKECTBO 3HaUYeHUN (DYHKIIMHU y=2COSX.
2. Beisicaute, siBisiercs d PyHKIUS y=sin X — tg X 46THOMU, HEUETHON UJTU HE
SIBJISICTCSI HU YETHOM, HU HEYETHOM.
3. N300pa3ute cxemarnuecku rpaduk GyHKIUMU y= sin X + 1 Ha oTpe3ke
—TT
[7; 27'[]
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4. Haitnute HauOosiblliee 1 HAaMMEHbIIIee 3HaUeHue (PyHKIMHU y= 3 sin X * oS X

+ 1.

5. IMoctpoiite rpaduk pyakmmu y= 0,5 cos x — 2. [Ipu kakux 3HAYCHHUIX X

dbyukIus Bo3pacTaet? YObiBaeT?
6. Halinute HauMeHbIINN MOJ0XKUTENBHBIN Neprol PyHKIUN y = tg 3X.

Bapuant 2

1. Haiinure o0nacTb onpeaeneHrus 1 MHOXKECTBO 3HAUCHUH (PYHKIHH

y=0,5cosX.

2.  Brrisacaure, aBusgercs 1 QyHKIHSA y=COS X — X° YETHOM, HEUETHON

WJIN HE SIBJISICTCS HU YETHOM, HU HEUETHOM.
3. Hzob6pasute cxematudecku rpaduk QpyHKiuu y= cos X — 1 Ha

OTpE3KE [_7” ; 27'[].

. 1
4. Haiinure Hanbospiiee U HaUMEHbIIEE 3HaYeHNE (DYHKIINH Y = 3 cos?

1 .
X — Esmzx +1.

5. Tlocrpoiite rpaduk ¢pyHkiuu y= 2 sin x + 1. [Ipu kakux 3HaAYEHUAX X

¢yHkus Bo3pacraet? YObiBaeT?

6. Haiinure HauMEeHBIINN TOJIOKUTENbHBIN Nepruol GYHKIUHU Y = ctg 3X.

Kiaroun k KOHTposIbHOI padoTe Nel2

3amanue 1 2 3 4 5 6
Bapuanr 1 | (0+27nk;2n+27k) HeUeT 3
[-2:2]
(0+2nk;2n+27k)
Bapuant 2 [-0.5:0.5] 4eT /3

3a BEITOIHEHKE 3afanus 1 BeicTaBisieTcs 0-3 Oamia

3a BEITOJIHEHHUE 3afanus 2, 3, 4, 5 BeicTaBisercs 0-1 Oamn

3a BEIIIOJIHEHKE 3afaHus 6, 7, 8 BeicTaBsaeTcs 0-2 Oaiia

Kpurtepun onennBanus

OrMerka 5 BBICTaBIACTCS MPH YCIIOBUM, UTO CTY/IeHT BhIOMHII 91-100% 1 Habpai 12-13 Gamos.
Ormerxa 4 BBICTaRISETCS TP YCIIOBUH, UTO CTYZCHT BHIOMHIIT 76-90% 1 Habpait 10-116am1oB.
Ormerxka 3 BBICTaBISAETCS MPH YCIIOBUM, YTO CTYZIEHT BhIONMHIIT 60-75% 1 Habpan 8-9 Garios.
Ormerxka 2 BBICTaRISETCS MPH YCIIOBUM, UTO CTYZEHT BhIoiHIT Metee 0-59 % u Habpai 0-7 Garios.
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MMHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHUS POCCHUIMCKOM ®EEPALIMNA
HabGepexxHouemHUHCKMI HHCTUTYT ((unuai) dheaepaibHOro roCyIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTENBHOIO YUPEKICHHUS BBICIIEI0 00pa30BaHUS
«Kazanckuii (ITpuBomkckuit) dheaepanbHbIi yHUBEPCUTET)

NHXeHEepHO-DKOHOMHUYECKHUM KOJLIEIK

DoH OLICHOYHBIX CPEACTB JJI TEKYLIero KOHTPOJISl YCIIeBAeMOCTH
o JucuunianHe «MaTteMaThkay
Tema 12. MHOrorpaHHuKH.

KonTtpouabnas padora Ne 13
I[MTPU3MA

BapwuanT 1

1. Otpe3ok AB nnuHOM 12 cM JI€XUT B OJHOM U3 rpaHeld IBYTPaHHOTO yria u
NEPICHIUKYIISIpEH peOpy yIiia, mpudeM Touka A JIeXHT Ha peOpe AByrpaHHoro yria. Haiiaure
JUTMHY TIPOSKIIUK OTpe3ka AB Ha BTOpyIo rpaHb, €Clii ABYTpaHHBIN yros paBeH 60°.

2. OcHoBaHMe€ NPSAMON MPU3MBI — IPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTeToM 12 cM U
runoTeHy3ou 13 cm. Haiiaure moaHyro mOBEPXHOCTh IPU3MBI, €ClId OOKOBasi TPaHb,
coJieprKaliasi HeU3BECTHBIN KaTeT OCHOBAHUS, SIBJIETCS KBaJIpaToOM.

3. B ocHOBaHMM NPSIMOT0 MapajlieJenuneaa JSKUT KBaapar. Juaronans napaaienenunena
paBHa d 1 00pa3yeT ¢ IIOCKOCThI0 OOKOBOM rpaHu yroi o. Haiinute:

a) OOKOBYIO IMMOBEPXHOCTH MapaJlIeNICIINIIC/Ia;

0) TUIOIAAb TUArOHATBHOTO CEYCHUSI.

Bapuant 2

1. Otpe3ok AB nnuHOM 12 cM JIEXKUT B OJHOW M3 IpaHel ABYIPaHHOTIO yIJIa, IPUYeM To4Ka A
JISKUT Ha pedpe NByrpaHHoro yria. Haliaure paccTossHre oTpe3ka OT TOUYkH B 10 BTOpoi#i rpaHu,
€CJIM ABYTpaHHbIN yroa paseH 30°.
2. OcHOBaHME MPSIMOM MPU3MBI — PaBHOOCIPEHHBINA TPEYTOJIHHUK, B KOTOPOM BBICOTA,
IIPOBEJICHHAs K OCHOBAHMIO, paBHa 8 cM. BricoTa npusmsl paBHa 12 cM. Haiinure nonnyro
IIOBEPXHOCTh IPU3MBI, €ClIi OOKOBasl IpaHb, COJIEprKalllasi OCHOBAHUE TPEYTrOJIbHUKA, - KBAIparT.
3. B npaBuiIbHOM 4eThIPEXyToJIbHON MpU3Me AUaroHaib O0KoBoW rpanu paBHa d. Jlnaronanb
MPU3MBI 00pa3yeT ¢ TIOCKOCThIO OOKOBOM rpaHu yroi o. Haiiaure:
a) OOKOBYIO IMMOBEPXHOCTH MTPHU3MBI;
0) IToIIab TUAarOHAIBHOTO CEYCHUSI.

Kiroun k koHTpOJILHOIM padoTe Nel3

Bamanne | 1 2 3
BapuanT 6 150 | SGok =4 *d? * Sina. * VCos2a,
1 cM | em? Sceu ==2 * & * JCos2a.
Bapuant | 63 | 480

) o | e S6ok=a2\(3/2) Sacc,a;=a*\3/4
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Kpurepun onennBaHus

Ormerka 5 BbICTaBISIETCA IPH YCIIOBUH, YTO CTYAEHT BbITOIHWIT 91-100% - permn Bce Tpu 3a1aum .

OrmeTKa 4 BBICTABIAETCS IIPH YCIIOBUM, YTO CTYZIEHT BbINOMHIWI 76-90% - pernan Tpu 3a1a4u, HO B
TPETHEH 3a/1a4€ TMPABIWIHHO BBITIOJHII WJIH ITYHKT A WM ITyHKT b.

Otmerka 3 BBICTaBISIETCS TPU YCIIOBUH, YTO CTYEHT BbIOMHMI 60-75% - permn 2 u3 3 3aau.

Otmerka 2 BBICTaBISIETCA IPH YCIIOBUH, YTO CTYEHT BbITOIHWI MeHee 0-59 % - permn 1 3amady u MeHee.
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KonTpoasnas padora Ne 14
[MNMPAMUIA
BapwuanT 1

1. CropoHa OCHOBaHHS TPAaBWIBHON YETHIPEXYTrOJIbHOW MNHUpaMuIbl paBHa 4 cM, a
anoema o6pa3yer ¢ MI0CKOCThbIO OCHOBaHU yrou 60°. HaiinuTe:

a) BBICOTY TTUPAMUJIBL;

0) 60KOBYIO TOBEPXHOCTb MTUPAMUJIBI.

2. OcHOBaHHME MUPAMUJIBI — NMPABWIBHBINA TPEYToJbHUK. J[Be OOKOBBIE TpaHU MHUPAMUIBI
NEPIEHAUKYIISIPHBI IIJIOCKOCTH OCHOBAHHUs, a TPEThS — HAKJIOHEHA K HEH IOJ yriioM o. Beicora
nupamuasl paBHa H. HaiiinTe nosHy0 MOBEpXHOCTh MUPAMUJIBI.

3. BokoBble pebpa TpeyroabHOW NHpPaMHIbl B3aUMHO NEPHEHIUKYJISPHBI U PABHBI.
bokoBast moBepXxHOCTh TMpaMK bl paBHA S. HaliiuTe mioiaab OCHOBaHUS MUPAMUJIBI.

Bapuant 2

1. BeicoTa mpaBUIBHOW YETHIPEXYTOJNBHOM NHpaMHuIbl paBHa 4 cM, a ee amodema
oOpasyet ¢ BeIcoTOI yrou 45°. Haiinure:

a) MJI0LAAb OCHOBAHMSI MUPAMHU/IbI;

0) 60KOBYIO TOBEPXHOCTh MTUPAMUJIBI.

2. OcHoBaHUE THPaMUIBI — MPABWIBHBIA TPEYTOJBHHUK CO CTOPOHOH a. /[Be OOKOBBIE
IPaHU IMUPAMUABI NEPIECHAUKYIISIPHBI IIJIOCKOCTH OCHOBAHMUs, a TPEThs — HAKIIOHEHA K HEU IO
yriioMm o. HailguTe moiaHyo NoBepXHOCTh MUPaMU/IBI.

3. BokoBbIe pebpa TpeyroabHON MUPaMUbl PaBHBI, a TUIOCKUE YIJIbI MPU €€ BEpIIMHE —
npsmbie. [lmomane ocHoBanust mupamuabpl paBHa Q. Haligute OOKOBYIO TOBEPXHOCTH
nupaMu/bl.

Kirouu k koHTpOJIBLHOM padoTe Nel4

3amanne 1 2 3
S=1/4
" EPYAN
BapuanT 2;/5 h? (cosa + .25ma + 1) T(?F,Czla
1 ar | V3ga)? sina e
*a/\z
Bapuant c61\j112 h? (Losa + .Zsina + 1) ova
: 6a/2 | V3(tge)? sina

Kpurtepun onennBanus

Otmerka S BBICTaBISIETCA TPU YCIIOBUM, YTO CTYEHT BbIOMHIIT 91-100% - perinan Bee TpH 3a1auu .

Or1merka 4 BBICTaBISIETCA IPH YCIIOBUH, YTO CTYIEHT BBITOIHWI 76-90% - per Tpy 3a1a4u, HO B TIEPBOU
3aJ1a4€e MpaBHIbHO BBITOHIIT W ITYHKT A WK IyHKT b.

Ormerka 3 BBICTaBISIETCA IIPH YCIIOBUH, YTO CTYAEHT BbIOMHMI 60-75% - permn 2 3 3 3a7au.

Otmerka 2 BBICTaBISIETCA MPH YCIIOBUM, YTO CTYIEHT BbIOMHWI Menee 0-59 % - permn 1 3anauy u MeHee.
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Tema 13. Tesna Bpamenusi.
KonTtpouabsnas pa6ora Ne 15
TEJIA BPAILIEHW A

BapwuanT 1

1. Paguyc mapa paBen 17 cm. Halimure miomans cedyeHHs Iiapa, yIaJ€HHOTO OT €ro
neHTpa Ha 15 cwm.

2. lnametp ocHoBaHus muinHApa paBeH 10 cm. Ha paccrosauu 3 cm oT ocu nuiMHIpa
MPOBEJICHO CEYCHUeE, apalieIbHOe OCH U uMerolee popmy KBampara.

Haiigure: a) rutomnaas JTaHHOTO CEUCHUS,

0) II0IIaIb OCEBOTO CCUCHUSI.

3. BricoTa xonyca paBHa H u coctaBmnsier ¢ oOpasyromieit koHyca yroi o. Haiinure:

a) miIomajab CCUYCHUA, HNPOBCACHHOI'O 4YCPE3 CCPCAHMHY BBICOTHI KOHYCa IMapalJICJIbHO
MJIOCKOCTH OCHOBAHMS,

0) TUIOIIab CeUeHUs, MPOBEICHHOTO Yepe3 JBE O0pa3yIoIIre, Yroid MEeXIy KOTOPBIMHU
paBeH f.

Bapuant 2

1. Pagnyc cdepsl paBen 15 cMm. Haitnure miMHy OKpPY>KHOCTH CEUEHHUS, YIAICHHOTO OT
neHTpa chepsl Ha 12 oM.

2. Pagnyc ocHOBaHMS IWIMHIpPA, OCEBOE CEYEHUE KOTOPOro — KBaapar, paBeH 10 cm. Ha
paccTosiHuU § CM OT OCH LIMJIMHJIpA IPOBEICHO CEUCHHE, MapasuienbHoe ocu. Haiinure:

a) TUIOMIA/Ib OCEBOTO CEUCHUS,

0) rIonaab JaHHOTO CEYCHHUS.

3. Xopna ocHOBaHMsSI KOHYCa paBHa a M BHUJHA W3 LEHTPa OCHOBAHHS MOJ YIJIOM O.
Hatinure:

a) IUIOIIAJb CEYEHHUs, MPOBEIECHHOTO Yepe3 CEpeIuHYy BBICOTHI KOHYCa MapalljielIbHO
MJIOCKOCTH OCHOBAHUS,

0) miom@aab ceueHus, MPOBEACHHOIO Yepe3 JaHHYI XOpAy M BEpIIMHY KOHYycCa, €CIU
oOpa3yromiasi, MPOXOoAIIasi Yepe3 KOHEIl XOPAbl, COCTABIISIET C XOPI0i yroi .

Kiroun k koHTpOJILHOM padoTe Ne 15

3amanue 1 2 3
BAPHAT | 64n | 6den;80cn | 0,25mhtg?p
Bapuaut 400 cm?; )

) 181 240 o2 a’tg /4

Kpurtepun onennBanus

Ormerka S BbICTaBISIETCA IPH YCIIOBUH, YTO CTYAEHT BbITOIHWIT 91-100% - perman Bee Tpu 3a1auu .

Otmerka 4 BBICTaBISIETCS TPH YCIIOBUM, YTO CTYIEHT BBINOIHII 76-90% - perim Tpuy 3a71a4i, HO B OTHOM
3a/1a4e JIOIyIIeHa OIOKa.

Otmerka 3 BBICTaBISIETCS TPU YCIIOBUH, YTO CTYEHT BbIoMHMI 60-75% - permn 2 u3 3 3aau.

Otmerka 2 BBICTaBISIETCA IPH YCIIOBUH, YTO CTYEHT BbITOIHWI MeHee 0-59 % - permn 1 3amady u MeHee.
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Tema 14. O0bEéMbI MHOTOTPAHHUKOB.
KonTtpouabsnas pabora Ne 16
OBBbEMbBI MHOI'OI'PAHHMKOB

BapwuanT 1

1. OcHOBaHue NpsIMOM MPU3MbI — NPSIMOYTOJIBHBIA TPEYTOJIbHUK C KaTeTamMu 3 U 4 cM.
Jlnaronanb OOKOBOW TpaHH, COIepiKalled TMIIOTEHY3y TpeyrojibHuKa, paBHa 13 cm. Haiinute
00bEM MPU3MBI.

2. Anodema mMpaBUIBLHOW 4YETHIPEXYTroJIbHOM mHpamuIsl paBHa L u oOpasyer c
IUIOCKOCTBIO OCHOBAHUS NUpamMuibl yroa o. Halinute o0bem nupaMupl.

3. OcHoBaHME NUpaMHJIbl — NPSAMOYTOJBHUK C YIVIOM MEXIy auaroHamsimu 120°. Bee
GOKOBBIC pedpa MHPAMUBI PaBHBI 3V2 CM M HAKIOHEHBI K MIOCKOCTH OCHOBAHHS TOJ YIJIOM
45°. Haifnure 00beM MUPAMHUIBIL.

Bapuant 2

1. OcHoBaHue MPSIMOM MPU3MBI — PABHOOEIPEHHBIN TPEYTrOJbHUK, B KOTOPOM OOKOBas
CTOpOHA paBHA 5 CM, a BBICOTA, IPOBEICHHAS K OCHOBaHUIO, - 4 cM. JlmaroHnaias OOKOBOH rpaHH,
coJiepKaleil OCHOBaHHE TPEyrojibHuKa, paBHa 10 cMm. Haiigure 00beM mpu3mel.

2. bokoBoe pedpo MpaBUIIBLHON YETHIPEXYTOJIBHOW MUPaMHUABl paBHO L M HAKIOHEHO K
IUIOCKOCTH OCHOBAHUS MUPaMUJBI IO yrioM o. Haiinute o6bemM nupamusl.

3. OcHOBaHME MHUPaMUIBI — POMO ¢ OOJBIION NUaroHaybio 12 ¢cM U ocTpeiM yriioM 60°.
Bce nByrpanHble yriabl P OCHOBaHMM NUpaMuibl paBHbI 45°. Hailinure oObeM mUpaMuibl.

Kirouu k koHTpOJIBLHOM padoTe Nel6

3amanue 1 2 3
Bapuanr | 72 4.31%cos®asina

pl oM’ oM’ 9V3
Bap ;I ant c91\f3 3v/3cos?asinal.3/4 | 432

Kpurtepun onennBaHus

Ormerka 5 BbICTaBISIETCA IPH YCIIOBUH, YTO CTYAEHT BbITOIHWIT 91-100% - permn Bce Tpu 3a1auu .

OtmeTKa 4 BBICTABIAETCS IIPU YCIIOBUM, YTO CTYZIEHT BbINOMHII 76-90% - perini Tpu 3a1a4u, HO B IIEPBOM
3aJ1a4€ MPABIIIHHO BBITOHII JIM ITYHKT A WM IyHKT b.

Otmerka 3 BBICTaBISIETCS TPU YCIIOBUH, YTO CTYEHT BbIOMHMI 60-75% - permn 2 u3 3 3aau.

Otmerka 2 BBICTaBISIETCA IPH YCIIOBUH, YTO CTYAEHT BbITOIHWI MeHee 0-59 % - permn 1 3amady u MeHee.
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Tema 16. O0bEéMbI U TOBEPXHOCTH TeJI BPallleHUS.
KonTpoubsnas pa6ora Ne 17
OBBEMbI U TTOBEPXHOCTU TEJI BPAIIEHU A

BapwuanT 1

1. Ha paccrosinnu 4 ¢M OT LIEHTpA 11apa NPOBEACHO CEYEHUE, TUAMETP KOTOPOTO PaBEH 45 cwm.
HaiiguTe ninomaap moBEpXHOCTH U 00BEM IIapa.

2. Xopaa HWKHETO OCHOBAaHWS LMJIMHAPA PaBHA a U BUJHA U3 LIEHTpPa 3TOr0 OCHOBAHUS IOJ
yraom o. Haiinure 00beM MUIUHAPA, €CIIH OTPE30K, COSTUHSIONINI IIEHTP BEPXHETO OCHOBAHUS
C OJTHUM M3 KOHIIOB JaHHOW XOP/bl, 00pa3yeT C MJIOCKOCThI0 OCHOBAaHHUS yToJl f3.

3. IlpsAMOYronbpHBIM TPEYrOJBbHUK C KaTETOM 3 CM U MPOTHUBOJIEKAMM emy yriom 30°
BpamiaeTcsl BOKpYTr JaHHOTO Karera. HaliiuTe mojHyI0 MOBEPXHOCTH TeJla BPAIllCHHUS.

BapuanT 2

1. Jlnamerp cedeHus Iapa, yIAJIEHHOTO OT IIEHTpa IIapa Ha V5 om, paBeH 4 cm. Haiinure
TUTOMIA/Ib TTIOBEPXHOCTH M 00BEM IIapa.

2. Xopaa HWKHETO OCHOBAaHWS LMJIMHAPA PaBHA a U BUJHA U3 LIEHTpPa 3TOr0 OCHOBAHUS MOJ
yriaom o. Haiinure OGOKOBYIO MOBEPXHOCTh LWJIMHIPA, €CIH OTPE30K, COCHUHSIOMIUN IEHTP
BEPXHEr0 OCHOBAHUS C CEPEANMHON XOPbl, 00pa3yeT ¢ MIOCKOCThI0 OCHOBAHUS yTrol f3.

3. TIpAMOYrONBHBIA TPEYrONBHUK C KaTeToM 2V3 CM M NpUIeKANM K HeMmy yriaoMm 60°
BpalllaeTcsi BOKpYr BToporo karera. Haiiiute o0bem Tena BpalieHus.

Karoum k KoHTpoJIbHOI padoTe Nel7

3ananue 1 2 3
Bap;‘aHT 144,288 na’teP/Bsin(a/p) 27n+18V3n
Bapuant I

p2 36m36m | b sin @ 4/a® + 4b2 cos? @ 24n

Kpurtepun onennBanus

Otmerka S BBICTaBISIETCA TPU YCIIOBUM, YTO CTYEHT BbIOIHIIT 91-100% - perinin Bee Tpu 3a1auu .

Ortmerka 4 BBICTaBISIETCA IPH YCIIOBUH, YTO CTYIEHT BBITOIHWI 76-90% - perni Tpy 3aa4u, HO B IEPBOU
3aJ1a4€e MpaBUIbHO OTBETHI HA OJTHY YaCThb BOIIPOCA.

Ormerka 3 BBICTaBISIETCA IIPH YCIIOBUH, YTO CTYAEHT BbITOMHMI 60-75% - permn 2 3 3 3a1au.

Otmerka 2 BBICTaBISIETCA [PH YCIIOBUM, YTO CTYIEHT BbIoMHWI Meree 0-59 % - permn 1 3anauy u MeHee.
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MMHUCTEPCTBO HAYKH U BBICILIET'O OFPA30OBAHUS POCCUMCKOM ®EJEPALIMNA
HabGepexxHouemHUHCKMI HHCTUTYT ((unuai) dheaepaibHOro roCyIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTENBHOIO YUPEKICHHUS BBICIIEIO 00pa30BaHUS
«Kazancknii (ITpuBomkckuit) deaepanbHbI YHUBEPCUTET)

NHeHEepHO-DKOHOMHUYECKHUM KOJLIEIK

DOoH OLICHOYHBIX CPEACTB JJIA TEKYLIero KOHTPOJISl YCIIeBAeMOCTH
o JucuunianHe «MaTteMaTukay
Tema 16. IlpousBoaHasi U €€ reoMeTPHYECKHH CMBICJI.

KonTtpoubnas pa6ora Ne 18

Bapmuanr 1

X

1. Hailigure npou3BoaHyO GYHKIUU:
6
2 2
2) (;+7) ; 3)e*-cosx; 4)—.

2) 3x2 — =;
sSinx

x3’
2. Haiinute 3HaueHne npounsBoauoi dyukuun f(x) =1 — 6 Vx B
TOYKE X, = 8.
3. 3anuimTe ypaBHEHHE KacaTeabHOU K rpaduky GyHkiuu f(x) =
sinx — 3x + 2 B Touke X, = 0.

4. Halinute 3Ha4€HUS X, IPU KOTOPHIX 3HAYCHUS MPOU3BOJHOM
x+1

pyman f() =
5. Haiinure Toukn rpaduka pynxumn f(x) = x> —3x% B
KOTOPBIX KacaTelbHas K HeMy HapajuielbHa ocu abciucc.
6. Haiigure npounsBoanyro ¢yukiun  F(x) = logs(sinx) .

ITOJIOKUTCIIbHBI.

Bapuanr 2

1. Haiigute mpou3BOIHYIO (PYHKIIHH:

1

) 2x’= L 2) (4-30% 3)e¥osing 4) =

cosx’

y y 1
2. Haiigute 3Hauenue npousBofHon GhyHkimu f(x) = 2 — 7B
1
TOYKE Xo = 7.
3. 3anmmuTe ypaBHEHHE KacaTeabHOM K rpaduky pyukuun f(x) =
4 x — sinx + 1 B Touke X, = 0.
4. Halinute 3Ha4eHUS X, IPU KOTOPHIX 3HAUYCHUS MPOU3BOJHOM

pywawnn f(x) =

X

OTpHUIATCIbHEI.
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5. Haiigure Touku rpaduxa pyakuuu f(x) = x> +3x% B
KOTOPBIX KacaTelbHas K HeMy HapajuielbHa ocu abciucc.
6. Haiigure npousBoanyro ¢pyukiuu F(x) = cos(log, x) .

Kirouu k koHTpOJIBLHOM padoTe Nel8

3ananue | Bapuant 1 Bapuanr 2
945
o+ = 12(7+3) 62> + — :
x p 23 _18(4 — 3z)°

1 e"sin (z) + €” cos (z)

e sin (z) + e” cos (z) 3sin(zx) 37 log(3)

2log(2) 27cos(z) cos? (z) cos (z)

2 -0,25 4
3 Y=2-2x Y=3x-1
4 (-3;1) (-00;0) m (2;+0)
5 (0,0) m (2:2) (0:0)m (2;2)
6 o (SimIn3) _sin(log2x)(1/(xIn2)

Kpurepun onennBaHus

OtmeTKa 5 BBICTAaBISETCS IPU YCIIOBUM, YTO CTYIeHT BbIoHI 91-100% - 19-20 Garwios.
OrmeTKa 4 BBICTABISETCS TIPU YCIIOBUH, YTO CTYICHT BhIIOMHIT 76-90% - 15-18 Garos.

OtmeTKa 3 BBICTAaBIIAETCS IPU YCIIOBUM, YTO CTYIEHT BbIIoHII 60-75% - 12-14 Garos.

OrmeTKa 2 BBICTABISIETCS TIPH YCIIOBUH, YTO CTY/IEHT BbIonHiT Meree 0-59 % 11 GaruioB u MeHee.

Tema 17. IlpuMeHeHne NPON3BOAHOM K HCCJICAOBAHNIO (PyHKIMH.
KonTpoasnas padora Ne 19

Bapuanr 1

1.
2.

Haiigure crannonapusie Touku Gynxmun f(x) = x3 —2x% +x + 3.
Haitnure sxcTpeMyMbl (DYHKITUU:
D) fx)=x3—-2x2+x+3;2) f(x) = e*-(2x — 3).

. Haiigure npomesxyTku BozpacTanus U yobBanus pyHkuuu f(x) = x3 —

2x% +x+3.
[octpoiite rpadpux ¢ynkmmn f(x) = x3 —2x%2 + x +3  Ha oTpeske
[—1;2].

. Haiigure nauGonbliee ¥ HanMeHbInee 3HaueHus Qynkuuu f(x) = x3 —

2x% +x+ 3 Haorpeske [0 : ;] )

Cpenu npsiMOyTroJIbHUKOB, CyMMa JUIMH TPEX CTOPOH KOTOPBIX paBHa 20,

HaWIUTE NPSAMOYTOJIbHUK HAaMOOJbIIEH TIIOIIA/IHN.
x(r) = 13 3240

MarepuanbHas TOYKa JBHXKETCS MPSAMOJIUHENHO MO 3aKOHY 2

(tme x — paccTosHME OT TOYKHM OTCYeTa B METpax, /— BpeMs B CEKyHJIax,

M3MEPEHHOE ¢ Hadaja JBkeHus ). Halimure ee ckopocTh B (M/C) B MOMEHT BPEMEHHU

t=6c.
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Bapuanr 2

1. Haiimure cranmonapusie Toukn Qynkmun f(x) = x3 — x2 —x+ 2 .

2. Haiigute skcTpeMyMbl (PYHKITHH:
) f(x)=x3—x2—x+2:;2)f(x) = (5—4x)-e*.

3. Haiimure MHTepBabl BO3pacTaHus M yobiBaHus Qynkuun f(x) = x3 —
x%—x+ 2.

4. Tloctpoiite rpadux Qynkuuu f(x) = x3— x> —x +2 Ha oTpeske
[—1;2].

5. Haiigute Haubonbluee 1 HaMMEHbLIEE 3HaYeHus pyHKIMK f(x) = x3 —

2 3

X“—x+ 2 HaoTpeske [—1;5].

6. Haiigure poMO ¢ HauOombliel MIomaabpio, €Cal U3BECTHO, YTO CyMMa
JUTMH €ro auaroHaneit pasxa 10.

7. MarepuanbHas TOYKa JBUXKETCS IPSMOJIMHENHO o 3aKOHY

_ M4 3
x(t) =06 5t 23(r;[e X — paccTOsiHuE OT TOYKM OTCYETa B METpax,
t— BpeMs B CEKyHJax, U3MEpPEeHHOe ¢ Havaja ABuxkeHwus). Haliqurte ee ckopocTh B

(M/c) B MOMeHT Bpemern | = 3c.
Kiaroum k KOHTpoJIbHOI padoTe Nel9

3aganue | Bapuanrt 1 Bapuant 2

1 1/3; 1 e

2 1)Max =1/3, min=1 2)min=0,5 1)Max =-1/3, min=1 2)max=0,25

3 1-o0;1/3) m (1400)  |(1/3;1) Meo03-1/3) m (13+00)  [(-1/3;1)

4

5 Hau6 npn x=3/2 y=27.8  nanm npu x=0 u x=-1 y=3 Hau6 npu x=-1.3 y=2.5 | naum npu x=1 u x=-1 y=1
6 5 u 10 npsAMOYTOIBHUK a=5% \/2 o) KBaJ[PAT

7 % 59

Kpurtepun onennBanus
OtmeTKa 5 BBICTAaBISETCS IPU YCIIOBUM, YTO CTYIeHT BbIoHI 91-100% - 19-20 Garwios.
OrmeTKa 4 BBICTABISETCS TIPU YCIIOBUH, YTO CTYICHT BhIIOMHIT 76-90% - 15-18 Garos.
OtmeTKa 3 BBICTABIIAETCS IPU YCIIOBUM, YTO CTYIEHT BbIIoHWI 60-75% - 12-14 Garos.
OtmeTKa 2 BBICTABISIETCS TIPH YCITOBUH, YTO CTY/IEHT BbIonHiT Meree 0-59 % 11 GarioB u MeHee.

106




MMHUCTEPCTBO HAYKHU U BBICIIIET'O OEPA30OBAHUS POCCUMCKOM ®GEJEPALIMNA
Hab6epexxnouemHUHCKMIA HHCTUTYT (uiuai) dheaepabHOTO TOCyIapCTBEHHOTO
ABTOHOMHOT'O 00pa30BaTENIBbHOTO YUPEIKICHUS BBICIIET0 00pa30BaHUs
«Kazancknii (ITpuBomkckuit) deaepanbHbI YHUBEPCUTET)
NHeHEepHO-DKOHOMHUYECKHUM KOJLIEIK

q)OHIl OICHOYHbBIX CpeI[CTB OJIA TeKyI]_leI‘O KOHTpOJIH yCHeBaEMOCTI/I
10 JUCHUIIINHE «MaTeMaTHKay

Tema 18. UuTerpai.

KonTtpouabsnas pa6ora Ne 20

Bapmuanr 1
1. Jlokaxwure, uto Gynkuus F(x) = 3x + sinx — e?*  apiseTca nepBoobpasHoil
Gynkuun  f(x) = 3 + cosx — 2 e?* Ha Beeil UMCIOBOI IIPAMOIA.
2. Haitnure nepsoo6pasnyio F pynxmun f(x) = 2+/x, rpaduk koTopoii mpoxoaut
yepes TOUKY A(O ; g) .
3. Beruucnure muomans GUrypsl , 1300paxkxEHHON Ha PUCYHKE

YA y=x2*2x+2

N

1__

Ry

4. Haiinurte momanas GUrypsl, OrpaHUYCHHON NTpsiMON y = 1 — 2xu rpadukom
gynkumu y = x2 — 5x — 3.
5. Beruucnure:

(X’ +2x)dx; 4) |cosxdx.

O — [N

4 0
1) j 2x%dx;  2) j(sx2 —4x+2)dx; 3)
1 -1

] —w =

6. Beruncnure 00bEM Tena, 00pa30BaHHOTO BpallieHueM (DUTYpbI, OTpaHUYCHHOM
NMUHESAMH Y= VX, Xx=4, x=9, y=2.
Bapuanr 2
1. Jlokaxwure, uto Gynkuus F(x) = e3¥ + cosx + x sBngercs nepBooOpazHoOi
ynkuuu f(x) = 3 e3* —sinx + 1 Ha Bcell uMCI0BOI MPAMOIA.
2. Haiigure nepsoobpasuyio F pynxmun f(x) = —3¥x, rpaduk koTopoii mpoxoaut
yepes TOUKy A (O ; %)
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3. Beraucnure miomaas Gurypsl, n300pakEHHON Ha PUCYHKE.
y

2
=—-x+6x-5
al ¥

(=]
[
D
W
g

——
5 X

4. Haiinurte nmomaas GUrypsl, OrpaHUYCHHON NMPsAMOKN Y = 3 — 2X u rpadukoM

Gynkmuu y = x% + 3x — 3.

5. Beraucnure:

4

2
Bx’ =2x)dx; 4) Isin xdx .

3 0
1)jx2dx; 2) j(x2+4x—1)dx; 3)
2 -1

|
0| o= | 1

3

6. Beruncnute 00bEM Tena, 00pa30BaHHOTO BpallleHueM (pUrypsl, OrpaHHYEHHON

auHEAMHA Y= VX, x=1, x=9, y=1.

Kirouu k koHTpOJILHOM padoTe Ne 20

3amanue 1 2 3 4 5 6

5 2v3-4%

Bapuant 1 BT F(x):ix x+z 4/3 20— 3
3 8 6

2322

Bapuanr 2 2 %+3 11/3 571 ’
HaHT SBIL -Z - -
P 2Ty 6

3a BbINOJHEHHE 3a/1aHus 5 BeicTaBnsieTcs 0-4 Gamna
KpuTtepun onennBanus
OrMerxka 5 BBICTaBIACTCS MPH YCIIOBUM, UTO CTYZEHT BhIOMHIT 91-100% 1 Habpan 9 Garios.
Ormerxka 4 BBICTaRIACTCS MPH YCIIOBUM, YTO CTY/ICHT BBITOMHII 76-90% 1 HaOpai7-8 GarioB.
Ormerxka 3 BBICTaBISACTCS MPH YCIIOBUH, UTO CTYZIEHT BhIONMHII 60-75% 1 Habpai 5-6 Garios.

Ormerxa 2 BBICTaRISCTCS MPH YCIIOBUH, UTO CTYZCHT BhITonHI Meree 0-59 % u Habpan 0-4 Gartia.
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MMHUCTEPCTBO HAYKH U BBICILIET'O OEPA30OBAHUS POCCUMCKOM ®EEPALIMNA
HabGepexxnouerHuHCkH MHCTUTYT (uran) dhenepaibHOro rocy1apcTBEHHOTO
ABTOHOMHOT'O 00pa30BaTEIbHOTO YUPEIKICHUS BBICIIET0 00pa30BaHUs
«Kazancknii (ITpuBomkckuit) dheaepanbHbI YHUBEPCUTET)

NHKeHEepHO-DKOHOMHUYECKHUM KOJLIEIK

q)OHIl OLCHOYHBIX CPECACTB AJIfl TCKYHIECIr0 KOHTPOJIA YCIICBACMOCTH
M0 TUCHUIUIMHE «MareMaThKa
Tema 19. KomOunaropuka.

KonTpoasnas padora Ne 21

Bapuanr 1
1. HaiiTu 3HaueHuE BbIpaKECHHE:!
12!
1) P__w ; 2) A3+ C2.

2. CxkonpkuMHu criocobamu MOXKHO BbIOpaTh npeacenarens JKXCK u ero 3amecturens u3
20 unenos u3 20 unenos XXCK?
3. 3amucars pasnoxenue 6uaoma (a — 2)°.

4. PemmTb OTHOCHTENBHO M ypaBHeHue Coprs = 8 (m + 4).

5. U3 1péx mocnemoBaTeNbHBIX OYKB M MPUCOCAMHEHHOTO K HUM YETHIPEX3HAYHOTO
YHUCiIa COCTABISIOT KOJA. BykBbI 0€3 MOBTOpEHMs BEIOMPAIOT U3 Habopa: 0, 6, 2, 0, Jic,
3. Uucno 3amuceiBaoT ¢ nomombio mudp 1,2,3,4,5 (uudpel B Kome MOryT
nOBTOPATHCS). CKOJIBKO Pa3iMyYHbIX KOJOB, yAOBJIETBOPSIOUIMX JaHHOMY YCJIOBHIO,
MO>KHO COCTaBUTH?

Bapuanrt 2

1. HaliTu 3Ha4ueHne BbIpaXKEHUE:
1) L 2)CE — A2,

2. CKONBKHUMH CIIOCOOAMH U3 Ba3bl ¢ 8 pa3IMUHBIMU KOH(ETaMH MOXKHO B3SITh 3 KOH(ETHI?
3. 3anucath pasnoxenue ounoma (3 — x)°5.

4. Pemmure OTHOCUTEIBHO M ypaBHEHUE A5 =24 (m—4).

5. U3 ueTsIpéx mocienoBaTenbHBIX OYKB U MPUCOSAMHEHHOTO K HUM TPEX3HAYHOTO YHCia
cocTaBIsitoT WHUpp. BykBbI (C BO3MOXKHBIM TOBTOPEHHEM) BBIOMPAIOT U3 HabOpa: a, e, u,
0, y. Uncro 3anmmuchIiBalOT pa3HeIMU 1 pamu, BeiOupaeMbivu u3 uudp 1,2,3,4,5,6,7.
CKOJIBKO pa3IUYHBIX MU(PPOB, YAOBIECTBOPSIONIMX TaHHOMY YCIOBHIO, MOYKHO

COCTaBHUTH?
Kiroum kK KOHTPOJIbHOI padoTe Ne21

3ananue | Bapuant 1 Bapuanr 2
1 1)132 2)141 1)1/720 2)26
2 380 336
3 = 1207 + 600" - 1600° + 200 - 19204 64 | x° + 5x¥3 + 10x¥32 + 10x°%3 +5x#3* + 3°
4 9 12
5 625 131250

Kputepun onennBanus
OrMerka 5 BBICTaRIETCS MPH YCIIOBUH, YTO CTYZCHT BHIOMHIT 91-100% 1 Habparn 5 Garios.
Ormerxka 4 BBICTaRIACTCS MPH YCIIOBUH, UTO CTYZIEHT BRITONMHII 76-90% 1 Habpan 4 Gara.
Ormerxa 3 BBICTaBIAETCS MPH YCIIOBUM, UTO CTYZIEHT BhIONMHII 60-75% 1 Habpan 3 Gara.
Ormerxka 2 BBICTaRISCTCS MPH YCIIOBUH, UTO CTYZEHT BhImonHI Metee 0-59 % u Habpan 0-2 Garwia.
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MMHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHUS POCCHUIMCKOM GEEPALIMNA
HabepexxHouenHUHCKUI HHCTUTYT ((prunai) genepaibHOTro rocy1apcTBEHHOI0 aBTOHOMHOTO
00pa3oBaTeNbHOTO YUPEKICHUS BBICIIETO 00Opa30BaHMs
«Kazanckwuii (IIpuBomxckuii) ¢penepaabHbIil YHUBEPCUTET

NHXeHepHO-2KOHOMUYECKUIA KOJUTEIK

DoH/ OLIEHOYHBIX CPEICTB /I TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
10 TUCLUIIINHE «MaTeMaTuKay

Tema 20. Di1eMeHTHI TeOPHH BEPOSATHOCTEIA.
KonTpoabsHnas padora Ne 22

Bapmuanr 1
l. B smuke Haxonsates 4 6enbix U § uépHBIX mIapoB. Hayraj BEIHUMAIOT OAMH H3
HUX. HaiiTh BEpOSTHOCTH TOTO, UTO BBIHYT YEPHBIM 1Iap.
2. BeposiTHOCTh BBIUTPHIIIA IO OJHOMY OMJIETY XYyJIO’KECTBEHHOM JIOTEpEeH paBHA

8 + 10 . HaifTu BepoATHOCTH TOTO, YTO OAWH NPUOOPETEHHBIA OMIIET HTOIl JIOTepeH
OKa)keTcst 0e3 BBIMTPHILIA.

3. B cepun ucnpiTanuii ¢ mogOpackiBAHUEM THYTOM MOHETBI OKA3aJloCh, 4To 9 pa3
BbINasa pemka U 12 pa3 — opén. HaliTu OTHOCUTENBHYIO YacTOTY MOSBIEHUS OpJia B TaHHOU
CEpHUU UCTIBITAaHUM.

4. Bpomiens! 1Ba UrpaibHbIX KyOWKa — KpacHbIM U 3en€Hblid. HaliTi BeposTHOCTH
TOT'0, YTO HAa KPACHOM BBINAJIO YUCJIO 5, @ HA 3€JIEHOM — HEUETHOE YHCIIO.
5. Hayran HasbiBaeTcds OAZHO U3 IMEPBBIX BOCBMU HATypPajbHBIX 4YHCEIL

PaccmarpuBaroTcst coObITHSI: A — Ha3BaH AeNUTeNs yucia 8, B — Ha3BaHO 4umCl0, KpaTHOE
gucity 4. YCTaHOBUTH, B 4€M coCTOsIT coObITHS A + B 1 AB.
6. B xopoOke HaxoasaTcst 6 cuHUX U S 3en€HbIX Msdeil. Hayran BerHuMaroT 3 Msya.
HaiinuTe BeposITHOCTh COOBITHS:
1) Bce BBIHYTBIE MSUU 3€JIEHBIE;
2) xO0Ts Obl OOMH MY 3€TIEHBIN.
Bapuanr 2

1. B ammke Haxomsrcss 6 4€pHbIX U 9 KpacHbIX mapoB. Hayraa BEIHUMAIOT OJIUH U3 HUX.

Haiiti BEpOSATHOCTB TOT0, YTO BBIHYT KPAaCHBIH 11ap.

2. BeposATHOCTH KYNUTh OPaKOBAHHBIH COTOBBIN Tenedon pasna 7 * 10 4. Haiitu
BEPOSITHOCTh IOKYNKH HE OpakOBaHHOTO TejedoHa 3ToW Mojenu (IpH MOKYIKe
OJIHOTO aIlrapara).

3. B cepuu ucnbiTaHuil ¢ moadOpackiBaHHEM KHOIKM OHa yrana Ha ocTpué 42 pasza u
mammMs 66 pa3. HaiiTh OTHOCUTENBHYIO YaCTOTY MaJACHUS KHOIKY IIJIaliMs B TaHHOU
CEpUU UCTBITAHUM.

4. bporeHsl 1Ba UTPATTBHBIX KyOHWKa — Oembiil 1 u€pHblid. HaiiTh BEpOSATHOCTH TOTO, UTO
Ha 0esloM KyOHKe BBITIAJIO YHCII0, KpaTHOE 3, a Ha YEPHOM — YUCIIO 6.

5. Hayrang Has3piBaeTcsi OJHO W3  NEPBBIX  JIEBITHM  HATypaJbHbIX  YHCEI.
PaccmaTpuBaroTcst coObITHS: A — HA3BaHO YHUCIO, KpaTHoe uuciay 3, B — Ha3Ban
JIEJINTENb Yynciia 6. YCTaHOBUTh, B UéM COCTOAT coObITHA A + B 1 AB.

6. B kopoOxe HaxonsaTcs 4 KEATHIX U 6 KpacHbIX Msueil. Hayraa BeiHMMaOT 3 Msya.
Haiinure BeposTHOCTH COOBITHS:

1) Bce BBIHYTBIE MSIUU KENTHIE;

2) XoTs ObI OJJUH MY KPACHBIH.

Kiroun k KOHTpOJILHOI padoTe Ne22
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3amanmne Bapwuanr 1 Bapwuanr 2
1 0,66 0,99

2 0,9995 0,9993

3 4/7 11/18

4 1/3 1/18

5

6 2/33 29/33 173029730

Tema 21. CraTucruka.
KonTpoasnas padora Ne 23

Bapmuanr 1

1. NUmeercst HabOp CITydaifHO Ha3BAaHHBIX TPEX3HAYHBIX YHCEIT:
205, 329, 456, 758, 664, 927, 730, 115.
CocraButh TabIUIly pacmpeneseHus 1Mo yacToram M 3HAUYeHHH CIIy4ailHOW BETMYHMHBI
Y — mudp, BcTpevaronmxcs B Habope. HailT 0THOCHTEIBHYIO YacTOTY MCIIOJIb30BAHUS
B HaOope nmudpsl 8.

2. IlocTpouTh NOJUIOH YACTOT 3HAYEHMM CIIydallHOM BEJWYMHBI X, pPaclpeneiacHHe
KOTOPBIX IPEJCTABICHO B TA0JIHUIIE:

X -2 -1 0 1 2 3

M 2 3 4 6 5 4 1

3. Haiinure pa3max, MoIly, MeiMaHy U cpeliHee BHIOOPKH
-2,0,2,-3,-2,5.
4. Haiinute pa3max, MOy, MEIMaHy U CpeIHEe BEIOOPKU 3HAUYCHUH CIydaiiHOM
BEJIMYUHBI Z:

Z -3 -1 0 2 4

M 1 3 5 5 4 1 1

5. Halinute nucnepcuro ¥ cpeaHee KBaJIpaTUYHOE OTKJIOHEHUE OT CPEHErO AJIEMEHTA
BBIOOpKH -4, -1, 0, 2, 3.
Bapuant 2

1. Wmeercs Habop ciaydailHO HA3BaHHBIX YETHIPEX3HAYHBIX YHCEIT:
5421, 6072, 3946, 8307, 4571, 3156, 9824.
CocraBuTh TaOIUITYy paclpeesICHHs 0 YacToTaM M 3HaueHUi ClIydyailHON BETUYHHBI Z
— nu¢p, BcTpeyaronmxcs B Habope. HaiiTh OTHOCHTENIBHYIO YaCTOTY MCIIOJIb30BaHUS B
Habope udpsr 3.

2. IlocTpouTh NOJUIOH YacTOT 3HAYEHWM ClydallHOM BenMuuHBl X, paclpeieieHue
KOTOPBIX MPEJCTABJICHO B TaOJIHIIE:

-3 -1 -2 0 1 2 3 4

X
M 1 2 4 5 6 3 3 1

3. HaiiguTe pa3max, MOy, ME€JIMaHy U CpelIHEE BHIOOPKH
5,-3,2,-4,2,0.
4. Haiinute pa3max, MOy, MEIMaHy U CPEHEE BRIOOPKH 3HAUCHUM CITydailiHON
BEJIMYUHBI Y:

-2

0

1

3

4

Y
M

2

3

3

2
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5. Haiigure nucnepcuto M cpegHee KBAJAPATUYHOE OTKIIOHEHHE OT CPEAHEr0 AJIEMEHTA

BBIOOpKH -4, -1, 0, 2, 3.

Kiaroum k KOHTpoJIbHOI padoTe Ne23

3ananue Bapuant 1 Bapuanr 2
1 1/24 1/2

o)

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

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

3a BEINIOJIHEHHKE 3aganuii 1, 2 BeicTaBisercs 0-2 Oamra
3a BreInonHeHue 3aganus 4 BeicTaBisiercsa 0-4 Oamia

Kpurtepun onennBanus
OtmMerka 5 BBICTARTISICTCS TIPU YCIIOBHH, UTO CTY/IEHT BhINoHIIT 91-100% 1 HaGpan 9-10 Gamios.
OrmeTka 4 BBICTABIISIETCS TPY YCIIOBUH, YTO CTY/IEHT BBIOMHI 76-90% 1 Habpat 7-8 Gasuios.
OrmMeTka 3 BBICTABIISIETCS TPU YCIIOBUH, UTO CTY/IEHT BRIIOMHIT 60-75% 1 Habpai 5-6 O6aria.
OrmMeTka 2 BBICTABIBSIETCS TPU YCIIOBHH, YTO CTYZIEHT BhINOMHIT Metee 0-59 % u naOpai 0-4 Garia.
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MMHUCTEPCTBO HAYKHU U BBICILIET'O OFPA30BAHUS POCCHUMCKOM GEEPALIMNA
HabGepexxHouemHUHCKMI HHCTUTYT ((unuai) dheaepaibHOro roCyIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTENBHOIO YUPEKICHHUS BBICIIEIO 00pa30BaHUS
«Kazancknii (ITpuBomkckuit) deaepanbHbI YHUBEPCUTET)

NHeHEepHO-DKOHOMHUYECKHUM KOJLIEIK

MoH/1 O1IEHOYHBIX CPEJCTB /I MPOMEKYTOUHOM aTTeCTAMU
0 uToraM OCBOCHHUA JUCHUIIJINHBI
0 IUCIUIUINHE «MaTeMaTHKay
Tect Nel nns mpoBenenus nuddepeHInpoOBaHHOTO 3auéTa
1 cemectp
3aganue 1

Buwibepume eepHbiii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmuk 68 HeoOX00UMOU Kiemouke).

Kakast u3 npuBeeHHbIX (GYHKIUHN SBISAETCS TMHEHHOM:
Bapuanmer omeemos:

5. y=x%

6. y=lgx;

7. y=sinx;

8. y=ax+hb.
Ortger: 4.

OueHKa: IUXOTOMHYECKas; IPABIIBLHOE BBITOIHEHNUE 3a/IaHUs OlleHHBaeTcs 1 Oamiom, a
HenpaBuibHOE — () OaoB.

3ananue 2

Buwibepume eepHbiii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmuk 68 HeoOX00UMOU KiemoukKe).

BenuunHa y B BeIpaskeHUHU y = a-X + b sBisieTcs:
Bapuanumuer omeemos:

5. 3aBUCHMMOM MEPEMEHHOM;

6. HE3aBUCHMOI IEpEMEHHON;

7. anIuUIMKaToOMH;

8. apryMeHTOM.
Ortser: 1.

OLIGHKaZ AUXOTOMHYCCKAs; IMPABUJIIBHOC BBIIIOJIHCHUC 3aIaHU OIICHUBACTCSA 1 63.J'IJ'IOM, a
HernpaBuiibHOE — 0 6aITIOB.

3ananue 3

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

BenuunHa X B BBIpa)K€HUU Yy = a-X + b ABIseTCS:
Bapuanmuer omeemos:

5. 3aBUCHUMOM MEPEMEHHOM;

6. anmIuKaTou;

7. He3aBUCHUMOU NEPEMEHHOM;

8. (dyHkIMEi.
Otser: 3.
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OueHKa: IUXOTOMHYECKas; IPABIJIBLHOE BBITOIHEHNUE 3a/IaHUs OlleHHBaeTcs 1 Oaiom, a
HenpaBuibHOE — () OaoB.

3ananue 4
Buvibepume sepruiii omeem u 066edume Kpy#HcKom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOLL Kliemouke).

BenuuuHsb! a v b B BEIpakeHUH y = a-X + b ABISIOTCS:
Bapuanmer omeemos:
5. MOJ0XUTEIbHBIMHU,
6. OTpHUIlaTEIbHBIMU;
7. paBHBIMHU €IMHULAM;
8. IOOBIMU.
OtBer: 4.
OrneHKa: AMXOTOMUYECKasT; MPAaBUIIbHOE BBITIOJHEHUE 3a/T1aHKS OlICHUBaeTCs 1 OamioM, a
HenpaBuibHOE — () OaoB.

3ananue 5
Buibepume seprulii omeem u 066edume Kpy#HcKom €20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOLL KliemouKe).

OyHKIHS y = a* sIBIseTCs
Bapuanmer omeemos:
5. MoKa3aTelLHOM;
6. Jorapu(pMUYECKOMH;
7. TPUTOHOMETPHUUYECKOU;
8. CTENEeHHOM.
Ortser: 1.
Onenka: TUXOTOMUYECKas; TPaBUIIbHOE BBITIOJIHEHUE 3ajaHusl OlleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 0aoB.

3ananue 6
Buvlbepume sepuviii omeem u 006edume KpysHcKom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmux 6 HeoOX00UMOLL Kliemouke).

OyHK1HA y = X" ABISETCS:
Bapuanmer omeemos:
5. norapu(pMHUYECKOii;
6. TPUTOHOMETPHUUYECKOMU;
7. TOKa3aTelibHOM;
8. CTENEHHOM.
Ortser: 4.
Onenka: AMXOTOMUYECKas; IPaBUJILHOE BBHINIOJHEHUE 3aaHUsI OlleHUBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

3ananme 7
Buibepume seprulii omeem u 066edume Kpy#cKom €20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOLL Kliemouke).

Oynkuus y = log 2 X sBIsAETCS:
Bapuanmul omeemoag:
5. norapu(pMHUYECKOii;
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6. TPUTOHOMETPHUUYECKOM;

7. TOKa3aTelibHOM;

8. CTENEHHOM.
Orser: 1.
Onenka: AMXOTOMUYECKas; IPaBUIIbHOE BBHINIOJHEHUE 3aaHUsI OlleHUBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

3ananue 8
Bulbepume sepuviii omeem u 006edume KpysHcKkom e2o Homep (KIuKHume Kypcopom, HOCmagbme

Kpecmuk 68 HeoOX00UMOU Kiemouke).

Benuunna a B Beipaxenun log , X sBIsSETCS:
Bapuanmer omeemos:
5. MOJOXHUTCILHOW M OTIIMYHOM OT 1;
6. paBHOH -1;
7. pasHo# 0;
8. mro0o0i.
Otser: 1.
OreHka: TMXOTOMHYECKasT; MPAaBUIILHOE BHIMIOJHEHUE 3a/IaHMsI OLIeHUBaeTcs 1 Gamiom, a
HenpaBuibHOe — () 0aoB.

3ananue 9
Bulbepume sepuviii omeem u 006edunme KpysHcKkom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 68 HeoOX00UMOU Kiemouke).

Benuunna a B BeIpaxeHUH y = a* SABISETCS:
Bapuanmer omeemos:
5. TOJIOKUTEIBLHOM;
6. paBHOH -1;
7. pasHo#i 0;
8. mo0oil.
Orser: 1.
Onenka: IUXOTOMUYECKas; TPABUIIbHOE BBITIOJIHEHUE 3ajaHusl OlleHuBaeTcs 1 6amiom, a
HenpaBuwibHOE — () OaoB.

3ananue 10
Buibepume seprulii omeem u 066edume Kpy#HcKom €20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 68 HeoOX00UMOU KiemoukKe).

VYxkaxure rpapux QyHKImn y=2*.
Bapuanmul omeemoag:
' 2. 3.

v

1

Orser: 3.
OL[GHKaZ AUXOTOMUYCCKAs; IIPABUJIIBHOC BBIIIOJIHCHUC 3aIaHU OIICHUBACTCSA 1 63.J'I.HOM, a
HernpaBuiibHOE — 0 6aITIOB.
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3ananme 11
Buvibepume sepuviii omeem u 006edume KpysHcKkom e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmux 8 HeoOXo0uMoU Kiemouxe).

VYxaxure rpagux GyHKIUU y=(%)x.

BapuaHmbl omeemaos.

1.
Ortger: 4.
OueHKa: IUXOTOMHYECKas; IPABIIBHOE BBITOIHEHNUE 3a/IaHUs OlleHHBaeTcs 1 Oamiom, a
HenpaBuibHOE — () 0aoB.
3aganue 12

Buwibepume eephbiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoCmasbme
Kpecmux 6 HeoOX00UMOlL Kliemouke).

VYxkaxure rpapux QyHKIUN y=logX.
Bapuanmul omeemoag:

Ortser: 1.
OueHKa: IUXOTOMHYECKas; IPABIIBHOE BBITOJIHEHNUE 3a/IaHUs OlleHHBaeTcs 1 6amiom, a
HenpaBuibHOE — () 0aIoB.

3ananme 13
Buibepume seprulii omeem u 066edume Kpy#HcKom €20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOlL Kliemouke).

~ logl
VYxkaxure rpapux GyHKIuu ¥ logz X,

Bapuaﬂmbz omeemos.

Ortser: 2.
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OueHKa: IUXOTOMHYECKas; IPABIIBHOE BBITOIHEHNUE 3a/IaHUs OlleHHBaeTcs 1 Oaiom, a
HenpaBuibHOE — () OaoB.

3ananue 14
Buvibepume sepruiii omeem u 066edume Kpy#HcKom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOLL Kliemouke).

JlonuiuTe npaByio 4acTh GOpMyIbl a* - @ = ,Tne a>0, x u y— mooOble
JeWCTBUTEIIEHBIC YHCTIA.
Bapuanmul omeemoa:

1. a+d&;
2. a7
3. &
4. He 3HAIO.
OtBerT: 3.

OI.[GHKaI ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITIOJIHCHUC 3aJaHU OLICHUBACTCS 1 6aJ'IJ'IOM, a
HernpaBuibHOE — 0 6aJITOB.

3ananue 15
Buvibepume sepuwiii omeem u 006edume KpysHcKkom e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmux 8 HeoOXo0uMou Kiemoukxe).

Jonummre npaByto 4yactb Gopmyisl a* . @’ = , e a>0, x u y— mo0Obie
I[eﬁCTBHTeﬂbHBIe qucilia.
Bapuanmer omeemos:

5 a'-da;

6. a'’;

7. a7

8. He 3HAaf0.
OrtBerT: 3.

OueHKa: TMXOTOMHYECKas; MPABHIBHOE BHIMIOJHEHHE 3a/IaHUs OlleHHBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aIoB.

3ananue 16
Buibepume seprulii omeem u 066edume Kpy#cKom €20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOLL KliemouKe).

JlonumuTe npaByio 4acTh GOpMYIbI (@) = , 20e a>0, x u y— mo0ble
JeHCTBUTENBHBIC YHCIIA.
Bapuanmul omseemos:

5. a -

6. a'’;

7. a

8. He 3Halo.
Otser: 2.

OI.[GHKaI ANXOTOMUYCCKAs; NPABUJIIbHOC BBIITIOJIHCHUC 3aJaHU OLICHUBACTCSA 1 6aJ'IJ'IOM, a
HernpaBuibHOE — () OaJITOB.

3ananue 17
Buvibepume sepuviii omeem u 006edume KpysHcKkom e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmux 8 HeoOXo0uMoU Kiemouxe).
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Jonummre npaByto yactb Gopmyiisl (ab)* = , 20e a>0, b>0, x — moboe
NEUCTBUTEIBLHOE YUCIIO.
Bapuanmer omeemos:

5. a+ b5
6. a b,
7. (a+ b)Y
8. He 3HAaf0.
OtBerT: 2.

OueHKa: TMXOTOMHYECKas; PABHIBHOE BHIIOJHEHHE 3a/IaHUs OlleHHBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aIoB.

3ananue 18
Buibepume seprulii omeem u 066edume Kpy#HcKom e20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOLL KliemouKe).

BcraBbTe npomnynieHssle cnoBa: [lokazatenbHol GyHKIMEH Ha3bBaeTcs QyHKIMS BUA
, TAe a — 3aJanHoe unucno, a>0, a# 1.
Bapuanmer omeemos:

5. y=a*

6. y=x"

7. y=logax

8. y=kx+b
Ortser: 1.

OI.[GHKaI ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITOJIHCHUC 3aJaHU OLICHUBACTCSA 1 6aJ'IJ'IOM, a
HernpaBuibHOE — () OaJITOB.

3ananue 19
Buvibepume sepuviii omeem u 006edume KpysHcKkom e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmux 8 HeoOXo0uMou Kiemouxe).

m
Honumure onpenenenue: Crenenpro yncna a>0 ¢ paMoOHaIbHBIM MOKA3aTENEM 7 = -

2

r7ie m — 1eJ0e YUCIIO, a 1 — HaTypajabHOe (7> 1), Ha3bIBACTCS YUCIIO
Bapuanmul omeemos:

5. Vam
6. a™
7. a"
8. a°
OrtserT: 1.

OueHKa: TMXOTOMHYECKas; PABHIBHOE BHINOJIHEHHE 3a/IaHUs OlleHHBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

3ananue 20
Buibepume seprulii omeem u 066edume Kpy#HcKom €20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOLL Kliemouke).

I[OHI/ILHI/ITG OIMPCACIICHUC! KOpHeM n-0oH CTEICHU U3 YHCJIa a Ha3hIBA€TCA TaKOE quciio,
n-asi CTeNeHb KOTOPOTO paBHA
Bapuanmul omeemos:

5 a
6. b
7. n
8. a"
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Orser: 1.
OL[GHKaZ AUXOTOMUYCCKAs; ITPABUIIBHOC BBIIIOJIHCHUC 3aJaHU OIICHUBACTCSA 1 63.J'I.HOM, a
HernpaBuiibHOE — 0 6aITIOB.

3ananme 21
Buvibepume sepuwiii omeem u 006edume KpysHcKkom e2o Homep (KIUKHume Kypcopom, HoCmagvme

Kpecmux 8 HeoOXo0uMou Kiemouxe).

[Ipu HEYETHOM 7 CyIIECTBYET KOPEHb #—OU CTENEHH U3 JII000T0 YUCia d, U TPUTOM

TOJIBLKO
Bapuanmer omeemos:

5. oauH;

6. nBa;

7. TpH;

8. HHCKOJBKO.
OrTser: 1.

OueHKa: IUXOTOMHYECKas; IPABIIBHOE BBITOIHEHNUE 3a/IaHUs OlleHHBaeTcs 1 Oasiom, a
HenpaBuibHOE — () OaoB.

3ananme 22
Buibepume sepruiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 68 HeoOX00UMOU Kiemouke).

Kopens TpeTheii cTerneHn Ha3bIBaloT
Bapuanmur omeemos:
5. KpHBBIM;
6. KyOWYHBIM;
7. TPETUYHBIM;
8. KyOW4ecKum.
Ortger: 4.
Onenka: IUXOTOMUYECKas; TPaBUJIbHOE BBITIOJIHEHUE 3ajaHusl OlleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — () 0aoB.

3ananme 23
Buibepume seprulii omeem u 066edume Kpy#cKom €20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 68 HeoOX00UMOU Kiemouke).

Jlorapugmom uucna b no ocHoBauuio a (>0 1 He paBHO 1) Ha3bIBaeTC:
Bapuanmul omeemoag:
1. mokasaresb CTENeH!, B KOTOPYIO HY>KHO BO3BECTH YHCIIO b, 4TOOBI MOMYUYHTH 4
2. TOKa3aTenb CTENEeHHU, B KOTOPYIO HYXKHO BO3BECTH YHUCIIO @, YTOOBI MOIYUHTh b;
3. a’;
4. b°.
Ortser: 2.
OmueHka: TMXOTOMUYECKasl; TPABUIBHOE BHIIOJIHEHHE 3a1aHus oleHUBaeTcs | 6amioM, a
HenpaBuibHOE — () 0aoB.

3ananue 24
Buibepume seprulii omeem u 066edume Kpy#HcKom €20 Homep (KIuKHume Kypcopom, nocmaswbme

Kpecmuk 68 HeoOX00UMOU Kiemouke).

JlecATHYHBIM JOrapupMoM dncia b Ha3bIBAIOT:
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Bapuanmul omeemoag:
1. norapudm uncna b no ocuoBanuio 10;
2. norapudm, paBHbIi 10;
3. nmorapu¢m uucna 10 mo ocHOBaHUIO b,
4. 10°
Ortser: 1.
OmueHka: TMXOTOMUYECKasi; MPABUIBHOE BHIIOJTHEHHE 3a1aHus oleHNBaeTcs | 6amiom, a
HenpaBuibHOE — () 0aoB.

3aganme 25
Buwibepume eephbiii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmux 6 HeoOX00UMOLL Kliemouke).

Yro ob6o3HavaeT 3anuchk /n b
Bapuanmur omeemos:
1. nmecstuuHbIi TOorapuMm;
2. norapudm yucna b mo OCHOBaHHUIO 1;
3. norapu¢m uucna b no ocHoBaHuio 0;
4. HaTypaJbHBIA JTIOTapUDM.
Ortser: 4.
OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BBIITOJIHEHHE 3aJaHHsI OIICHUBaeTcs 1 6ayiom, a
HenpaBuibHOe — () 0aoB.

3aganue 26
Buwibepume eepHbiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NOCmasbme
Kpecmux 6 HeoOX00UMOLL KliemouKe).

Kakue u3 nepeyrcieHHbIX NOHATUN T€OMETPUH SBISIOTCS NEPBUYHBIMU?
Bapuanmur omeemos:
5. Jlyd4, TOUKa, INIOCKOCTh, TPEYTOJIbHHUK.
6. Ilpsmas, Touka, MIOCKOCTb.
7. IlmockocTs, npsimasi, JIyd, yrod.
8. IlpoctpaHncTBoO.
Ortser: 2.
OneHka: TUXOTOMHUECKas; IPaBHIILHOE BBIITOJIHEHHE 3aJaHUs OLleHuBaeTcs 1 6ayuiom, a
HenpaBuibHOe — () 0aIoB.

3ananue 27
Buwibepume eepHbiii omeem u 0066eoume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NOCmasbme
Kpecmux 6 HeoOX00UMOLL Kliemouke).

Ilepeceyenunem AByX IIIOCKOCTEM SIBISAETCS
Bapuanmur omeemos:

5. Touka
6. npsmas
7. OTpE30K
8. ny4
Orser: 2.

OueHKa: TMXOTOMHYECKas; MPABHIBHOE BBIOJIHEHHE 3a/IaHUs OlleHHBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

3ananue 28
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Buwibepume eepHbiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmux 6 HeoOX00UMOLL Kliemouke).

CKOJIBKO JIOJKHO OBITH OOIIMX TOYEK y MPSIMOM C IUIOCKOCTBIO, YTOOBI OHA JIeXkasa B
9TOMU IJIOCKOCTH?
Bapuanmuvl omeemos:

1. omHa

2. nBe

3. Tpu

4. yeTbIpe
Ortser: 2.
OreHka: TUXOTOMHYECKas; IPaBUJILHOE BBIITOJIHEHHE 3aJaHUs OlleHuBaeTcs | 6ayiom, a
HernpaBuibHOE — () OaJITOB.

3ananue 29
Buvibepume sepuviii omeem u 006edume KpysHcKkom e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmux 8 HeoOXo0uMou Kiemouxe).

Ha ckonbko MHOXECTB pa30uBaeT MPOCTPAHCTBO J00as MIIOCKOCTH?
Bapuanmur omseemos:
1. Ha nBa
2. Ha TpHU
3. Ha 4yeThIpe
4. He pa30uBaeT.
Orser: 1.
Omnenka: IMXOTOMUYECKas; IPABUILHOE BBITIONHEHUE 3aaHMsI OIleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJITOB.

3ananue 30
Buvibepume sepuwiii omeem u 006edume KpysHcKkom e2o Homep (KIUKHume Kypcopom, HoCmagvme

Kpecmux 8 HeoOXo0uMou Kiemouxe).

UtoOHkI 3a1aTh €AMHCTBEHHYIO TJIOCKOCTh HEOOXOIUMO
Bapuanmer omeemos:
1. nBe TOUKHU
2. TpU TOYKHU
3. TpY TOYKH, HE JICIKAIIUE HA OJTHOU MPSIMOi
4. yeTsIpe TOUKH
Otger: 3.
Omnenka: IMXOTOMUYECKas; TPABUIILHOE BBHITIONHEHUE 3aaHMsI OIleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 6aJITOB.

3ananme 31
Buvibepume sepuviii omeem u 006edume KpysHcKkom e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmux 8 HeoOXo0uMoU Kiemouxe).

Kakue u3 nepedncieHHbIX GUTYP 33/1al0T €AUHCTBEHHYIO IJIOCKOCTh B IPOCTPAHCTBE?
Bapuanmur omeemos:

1. aBe mapaieNbHbIE MPSMBIC

2. NBe CKPEUIMBAIOIIUECS MPSMbIE

3. TpH TOYKHU
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4. pom0
Ortser: 1.
OueHKa: TMXOTOMHYECKas; MPABHIBHOE BBIIOJIHEHHE 3a/IaHUs OlleHHBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

3ananme 32
Buvibepume seprulii omeem u 066edume Kpy#HcKom €20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOlL Kliemouke).

CKOJIBKO TUTOCKOCTEH 3a1at0T JIBE TIEPECEKAIOIIUECS MPSIMbIC?
Bapuanmor omeemos:
1. oAHY MJIOCKOCTH
2. IBE INIOCKOCTU
3. 0ECKOHEYHO MHOTI'0 INIOCKOCTEH
4. He 3a70a10T
Orser: 1.
OneHka: JMXOTOMUYECKas; IPABHIILHOE BBITIOJTHEHUE 3aaHMsI OIlcHUBaeTCs 1 0amiom, a
HenpaBuibHOe — () 0aoB.

3ananme 33
Buvlbepume sepuviii omeem u 006edume KpysHcKkom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmux 6 HeoOX00UMOlL Kliemouke).

Yepes kakue U3 MepeyrcICHHbIX (UTYPbl MOKHO TPOBECTU €AMHCTBEHHYIO TNIOCKOCTH?
Bapuanmur omeemos:

1. Yepes Tpu TOUKH

2. Yepes npsiMyto U HE JISKAILYIO HA HEW TOUKY

3. Uepes oTpe3ok

4. Yepes nyu
Ortser: 2.
Onenka: AMXOTOMUYECKasi; IPaBUIIbHOE BBINIOJHEHUE 3aaHUsI OlleHUBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aIoB.

3ananue 34
Buibepume seprulii omeem u 066edume Kpy#HcKom €20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOLL Kliemouke).

CKOIBKO MIIOCKOCTEN 3aJaET npsimas?
Bapuanmur omeemos:
1. oIHy IJIOCKOCTH
2. JBE€ INIOCKOCTU
3. 06eCKOHEYHO MHOTO IIOCKOCTEH
4. He 3agaeT
Orser: 3.
Onenka: AMXOTOMUYECKasi; IPaBUJIbHOE BBINIOJHEHUE 3aaHUsI OlleHUBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

3ananue 35
Bulbepume sepuviii omeem u 006edunme KpysHcKom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmux 6 HeoOX00UMOLL Kliemouke).

JIBe psimble nepecekatoTcst. UTo 3To 3HAUUT?
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Bapuanmer omeemos:
1. OHH UMEIOT OBE OOIIHE TOYKH.
2. OHM UMEIOT OJIHY OOIIYIO TOUKY.
3. OHHU CKpEIIMBAIOTCSI.
4. OH1 UMET 0ECKOHEYHO MHOT'O OOIIINX TOYEK
Orser: 2.
OreHKa: TMXOTOMHYECKAsT; TPAaBUIILHOE BHIMIOJHEHUE 3a/IaHMsI OLICHUBaeTCs 1 Gamiom, a
HenpaBuibHOe — () 0aoB.

3ananue 36
Buwibepume eephbiii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmux 6 HeoOX00UMOLL Kliemouke).

JIBe mpsiMble HAa3bIBAIOTCS CKPEIIMBAIOIIIMHICS, €CITH
Bapuanmor omeemos:
1. oHM HE MMEIOT OOIIMX TOYEK M HE JIEIKAT B OJHOM IIOCKOCTH.
2. OHM MMEIOT JIBE€ OOIIME TOUKH.
3. OHU UMEIOT OJIHY OOIIYIO TOUKY.
4. oM UMEIOT OECKOHEYHO MHOT'O OOIINX TOYEK.
Orser: 1.
OnenHka: JMXOTOMUYECKas; IPABHIILHOE BBITIOJTHEHUE 3aaHMsI OIleHUBaeTCs 1 0amiom, a
HenpaBuibHOe — () 0aoB.

3aganue 37
Buwibepume eepHbiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NOCmasbme
Kpecmux 6 HeoOX00UMOLL KliemouKe).

JIBe mpsiMbIe B MPOCTPAHCTBE HA3BIBAIOTCS MAPAILICIBHBIMU, €CITU
Bapuanmor omeemos:
1. OHHM HMEIOT ABE OOIINE TOYKH.
2. OHHU HE UMEIOT OOIMX TOYEK M JIEKAT B OJHOU INIOCKOCTH.
3. OHM HE UMEIOT OOIINUX TOYEK, H HE CYIIECTBYET MPOXOIAIIEH Yepe3 HUX
IIJIOCKOCTH.
4. oHM UMEIOT OECKOHEYHO MHOTO OOIIHNX TOYEK.
OtsBer: 2.
Ornenka: IMXOTOMUYECKas; TPABUILHOE BBHITIOMHEHUE 3aaHMsI OIleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJIIOB.

3aganue 38
Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

[Ipsimast ¥ IJIOCKOCTh HE UMEIOT OOIIUX TOYEeK. ITO 3HAYUT, YTO
Bapuanmur omeemos:
1. oHU mapayeabHBbI.
2. OHH IEPECEKAI0TCH.
3. OHU CKPENIMBAIOTCA.
4. npsMas JEKUT B IUIOCKOCTH.
Orser: 1.
Omnenka: IMXOTOMUYECKas; TPABUILHOE BBHITIONHEHUE 3aJaHMsI OIleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — () OaJITOB.
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3aganue 39
Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMoU Kiemouxe).

[Ipsimast ¥ JIOCKOCTh UMEIOT TOJIBKO OJHY OOIIYI0 TOUKY. JTO 3HAUHUT, YTO
Bapuanmur omeemos:
1. oHU mapayseabHBbI.
2. OHM IEPECEKAI0TCH.
3. OHU CKPEIIUBAIOTCA.
4. npsMas JEXKUT B IUIOCKOCTH.
Orser: 2.
Omnenka: IMXOTOMUYECKas; TPABUILHOE BBHITIONHEHUE 3aJaHMsI OIleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJITOB.

3apanue 40
Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

JIBe MIOCKOCTHU MEepPEceKaroTCsl. DTO 3HAYUT, YTO
Bapuanmur omeemos:
1. OHU UMEIOT OJIHY OOIIYIO TOUKY.
2. OHM UMEIOT OOIIYIO MPSMYIO.
3. OHM UMEIOT OOIIHIA JTyY.
4. OHU HE UMEIOT HUYETOo 00IIIEro.
Otger: 2.
OHGHKaI ANXOTOMUYCCKAs; NPABUJIbHOC BBIITIOJIHCHUC 3aJaHU OLICHUBACTCSA 1 6aJ'IJ'IOM, a
HernpaBuibHOE — () OaJITOB.

3apanue 41
Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

Ecnu onHa u3 n1ByX napasuieabHbIX NPSMbIX NEPIeHIUKYISIpHA K TPeThel NpsSIMOH, TO
KaK pacroJio’keHa BTOpasi psiMasi 10 OTHOIIIEHUIO K TPEThei ?
Bapuanmur omeemos:

1. napasienpHa

2. IepHeHIUKYJIsIpHa

3. cKpeluBaercs

4. coBnagaroT
Ortser: 2.
Onenka: AMXOTOMUYECKas; IPaBUJIbHOE BBHINIOJHEHUE 3aJaHUsI OlleHUBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

3aganme 42
Buwibepume eepHbiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmux 6 HeoOX00UMOLL KliemouKe).

Ecnu nBe npsMble nepneHaAuKyIsSpHbI K IIIOCKOCTH, TO KaK OHM PacIOJI0KEHBI 110
OTHOIIIEHUIO APYT K Apyry?
Bapuanmur omeemos:

1. mapannenbHbI

2. NepIEeHIUKYIISIPHBI
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3. CKpEnMBaroTCA

4. nepecekaroTcs
Orser: 1.
OI.[GHKaI ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITIOJIHCHUC 3aJaHU OLICHUBACTCSA 1 6aJ'IJIOM, a
HernpaBuibHOE — 0 6aJITOB.

3ananme 43
Buvibepume sepuwiii omeem u 006edume KpysHcKkom e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmux 8 HeoOXo0uMou Kiemoukxe).

Ecnu npsimas nepneHANKYJSpHA K IBYM MEPECEKaIOINUMCS IPSIMBIM, JIEXKAIIUM B
IIJIOCKOCTH, TO KaK PacloyoXeHa 3Ta NpsMas [0 OTHOLLIEHUIO K IIJI0CKOCTH?
Bapuanmur omeemos:

1. mapasuienpHa IIOCKOCTH

2. IepneHIuKyIsIpHa K IUIOCKOCTH

3. JAEXKHUT B TNIOCKOCTH

4. mepeceKaeT MI0CKOCTh
Ortser: 2.
Onenka: AMXOTOMUYECKas; IPaBUJIbHOE BBHINIOJHEHUE 3aaHUsI OlleHUBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aIoB.

3ananue 44
Buibepume sepruiii omeem u 066edume Kpy#HcKom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOLL Kliemouke).

[InanuMeTpus - 3T0 UBMEPEHHUS . . .
Bapuanmer omeemoa:
1. yrios;
2. OTPE3KOB;
3. Ha IIOCKOCTH;
4. B IPOCTpaAHCTBE.
Ortser: 3.
Onenka: AMXOTOMUYECKas; IPaBUIbHOE BBHINIOJHEHUE 3aJaHUsI OlleHUBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

3ananue 45
Buibepume seprulii omeem u 066edume Kpy#HcKom €20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 6 HeoOX00UMOLL KliemouKe).

CKOJBKO NPAMBIX, IEPIEHANKYJISIPHBIX K JAHHOHN INIOCKOCTH MIPOXOJUT YEPE3 TaHHYIO
TOYKY MPOCTpaHCTBA?
Bapuanmer omeemos:

1. ogHa

2. nBe

3. HU oTHOH

4. 0ECKOHEUYHOE MHOKECTBO
Otser: 1.
OHGHKaI JAUXOTOMHNYCCKAA, HpaBI/IHBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJ'IJ'IOM, a
HernpaBuibHOE — () OaJITOB.

3ananue 46
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Buwibepume eepHbiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NoOCmasbme
Kpecmux 6 HeoOX00UMOLL Kliemouke).

Ecnu ogHa 13 1ByX INIOCKOCTEN IIPOXOAUT Yepe3 MPsIMYI0, IEPIECHANKYIJISIPHYIO K IpyTrof
IJIOCKOCTH, TO KaK PACIIONIOKECHBI TAKUE TUIOCKOCTH?
Bapuanmer omeemos:

1. mapannenbHbI

2. NepIEeHIUKYISIPHBI

3. CKpenMBaroTCA

4. coBnagaroT
Ortser: 2.
OreHka: TUXOTOMHYECKas; IPaBUJILHOE BBIITOJIHEHHUE 3aJaHHs OlleHuBaeTcs | 6amiom, a
HernpaBuibHOE — () OaJITOB.

3ananue 47
Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

Yepes ... MPOXOIUT €AUHCTBEHHAS TUIOCKOCTbD,
Bapuanmur omseemos:
1. nBe TOYKH;
2. Tpu napajuIeNbHbIC MPSIMbIC;
3. Tpu momapHO MepeceKarouiecs npsMeie;
4. yeThIpe TOUKH.
Orser: 3.
Omnenka: IMXOTOMUYECKas; TPABUILHOE BBITIOMHEHUE 3aaHMsI OIleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — () OaJITOB.

3aganue 48
Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMou Kiemouxe).

[IpsiMast mepecekaeT MmIOCKOCTh, ECITH MpsSMasi ¥ TNIOCKOCTh
Bapuanmer omeemos:
1. He UMEIOT HHU OHOI O0IIEH TOUKH;
2. UIMEIOT BE OOIIKE TOUKH;
3. IMEIOT TOJBKO OJIHY OOIIYIO TOUKY;
4. UMEIOT TPH OOIIUX TOYKH.
Ortser: 3.
Omnenka: IMXOTOMUYECKas; TPABUILHOE BBHITIONHEHUE 3aJaHMsI OIleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJITOB.

3aganue 49
Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMoU Kiemouxe).

Haiinure koopaunatel Bektopa BA, eciu A (X, y, z), a B (x1, y1, 1)
Bapuanmur omeemos:

5. \/(X—X1)2+(Y—Y1)2+(Z—Zl)2
6. (0x; ay; 0z)
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7. (X-X1; y-Y1; Z-Z1)
8. xxityyitzz;

OtBerT: 3.

OI.[GHKaI ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITOJIHCHUC 3aJaHU OLICHUBACTCSA 1 6aJ'IJ'IOM, a
HernpaBuibHOE — 0 6aJITOB.

3aganue 50
Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOXo0uMou Kiemoukxe).

Haiinure ymMmHOXKEeHHE BeKTOpa A Ha yucio, eciau A (X, Y, Z).

Bapuanmbl omeenos.

OtBerT: 2.

: \/(X —xp? + (y —yp? + (2 -z
(ox; ay; 0z)
- (XX15 y-y1;5 2-7)
4. xxityyitzzi

OneHKa: TMXOTOMHYECKAs; PABHIBHOE BHIIOJIHEHHE 3a/IaHUs OlleHHBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

Kputepuu onieHku mpu npoBeaeHnn 1udepeHnnpoBaHHOTO 3a4eTa B (popMe TECTUPOBAHUS

OLIEHKa OTIIMYHO» | «XOpOLIO» | «YJOBJIETBOPUTEIBHO» | «HEYIOBJIECTBOPUTEIHHOY
B mpouenrax | 91-100% 76-90% 60-75% 0-59%
B 6amnax 46-50 36-45 30-35 0-29
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MMHUCTEPCTBO HAYKH U BBICILIET'O OFPA30OBAHUS POCCUMCKOM ®EJEPALIMNA
HabGepexxHouemHUHCKMI HHCTUTYT ((unuai) dheaepaibHOro roCyIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTENBHOIO YUPEKICHHUS BBICIIEIO 00pa30BaHUS
«Kazancknii (ITpuBomkckuit) deaepanbHbI YHUBEPCUTET)

NH>eHEepHO-DKOHOMHUYECKHUM KOJLIEIK

MoH/1 O1IEHOYHBIX CPEJCTB /I MPOMEKYTOUHOM aTTeCTAMU
110 UTOraM OCBOECHHS AUCIHUILINHBI

10 TUCLUIIINHE «MaTeMaTuKay
TectNe2 niig npoBeAeHUS PK3aMeHA
2 ceMecTp

3ananme 1
Buvibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, nOCmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

Teno, MOBEPXHOCTh KOTOPOTO COCTOMT M3 KOHEYHOIO YHCIA IJIOCKUX MHOTOYTOJBHHKOB,
Ha3bIBAETCS:
Bapuanmur omeemos:

1) 94eTBIpEeXyTroJIbHUK;

2) MHOTOYTOJIbHUK;

3) MHOTOTpaHHUK;

4) MIeCTUYTOIbHUK.
Ortsert: 3
Onenka: AMXOTOMHUYECKas; MpaBWJIbHOE BBIMIOJIHEHUE 3a/JaHus olieHuBaercs 1 Oammom, a
HenpaBuwibHOE - () OanoB.

3ananue 2
Buvibepume eepuwiii omeem u 006edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, nOCmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

Touka nepeceueHns quaroHajIey napauieenuIea iBiasercs ero:
Bapuanmur omeemos:

1) uentpom;

2) IEHTPOM CUMMETPHH;

3) IMHEWHBIM pa3MepoM;

4) TOYKOH CEUYCHHUS.
Ortser: 2
OneHka: AMXOTOMMYECKAs; IPAaBUIBHOE BBIOJIHEHHE 33JaHUs OLlEHMBaeTcs 1 OamioM, a
HenpaBuwibHOE - () GanoB.

3ananue 3
Buvibepume eephulii omeem u 066edume Kpys#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

K mpaBUIBbHBIM MHOTOTPaHHHUKAM OTHOCSTCSI:
Bapuanmur omeemos:
1) npaBUIIBHBII TETpa3ap;
2) ky0 1 gonmeka’ip;
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3) OKTa’ap U UKOCAdIP;

4) Bce OTBETHI BEPHBI.
Otger: 4
Onenka: JAMXOTOMHUYECKas; MPaBWJIBHOE BBIMIOJIHEHWE 3a/JlaHus OlleHuWBaeTcs 1 Oammom, a
HernpaBuiabHOe - () 6amioB.

3ananue 4
Buvibepume eepHulii omeem u 068edume Kpy#HcKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

OTpe30K, COeNUHAIOMUN ABE BEPIIMHBI IPU3MBI, HE IPUHAAJICKAIIUE OJHON IPaHU Ha3bIBACTCS:
Bapuanmur omeemos:
1) nuaroHanelo;
2) peGpom;
3) rpaHbIo;
4) ochblo0.
Ortser: 1
OL[GHKaZ AUXOTOMHYCCKAsA;, MPABUJIIBHOC BbIIIOJIHCHUC 3aldHUA OLCHHUBACTCA 1 6aJ'IJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananue S
Buvibepume eepHuiii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

Ecnu 60koBbIe pebpa mpu3Mbl MEPIEHIUKYISIPHBI OCHOBAHUIO, TO TIPU3Ma SIBIISETCS:
Bapuanmur omseemos:

1) HaKJIOHHOIA;

2) npaBWIbHOM;

3) psiMoi;

4) BBIIYKJION.
Otsger: 3
OneHka: AMXOTOMMYECKAas; MPAaBUIbHOE BBIOJIHEHHE 33JaHUs OlleHHMBaeTcs 1 Oammom, a
HernpaBuiabHOEe - () 6amioB.

3ananue 6
Buvibepume eepHulii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

Eciu B 0cHOBaHMU IIPU3MBI JIEKUT MapajieIorpaMM, TO OHa SBIISETCS:
Bapuanmer omeemos:

1) mpaBUIBLHOM TIPU3MOIA;

2) napaienenuIeom;

3) npaBUIBHBIM MHOTOYTOJIEHUKOM;

4) nupamMuIou.
Otger: 2
Onenka: JAUXOTOMHUYECKas; IMPaBWIBHOE BBIMIOJIHEHUE 3a/JaHus OlleHuWBaeTcs 1 Oammom, a
HernpaBuiabHOe - () 6amioB.

3ananue 7
Buvibepume eepHulii omeem u 068edume Kpy#cKom e20 Homep (KIUKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)
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[TepnenauKkysp, ONYIIEHHBIA U3 BEPITMHBI MUPAMHJIBI HA TUIOCKOCTh OCHOBAHUSI, HA3bIBACTCS:
Bapuanmer omeemos:
1) Menuanoii;
2) oChl0;
3) auaroHanblo;
4) BBICOTOM.
Ortgert: 4
Onenka: JAMXOTOMHUYECKas; IMPaBWIBHOE BBIMIOJIHEHUWE 3a/JlaHus OlleHuWBaeTcs 1 Oammom, a
HernpaBuiabHOe - () 6amioB.

3ananue 8
Buvibepume eepHulii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

TpeyronbHasi nupamMuaa Ha3bIBACTCS:
Bapuanmur omeemos:

1) mpaBUIBLHON TUPAMUION;

2) TeTpa’apom;

3) HaKJIOHHOM TTMPAMHJION;

4) npu3mMoi.
Otser: 2
OLIGHKaZ AUXOTOMHYCCKAsA; IMPAaBUJIIBHOC BbIIIOJIHCHUC 3aldHUA OLCHHUBACTCH 1 6aJ'IJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananue 9
Buvibepume eephulii omeem u 068edume Kpy#cKom e20 Homep (KIUKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

Bricota 60k0BOI1 rpaHy MpaBUIILHON MUPaMUIbl, IPOBEACHHAS U3 €€ BEPIIUHbI, Ha3bIBAETCH:
Bapuanmur omeemos:
1) Menuanoii;
2) anoemoii;
3) nmepneHANKYIIPOM;
4) GUCCEKTPHCOH.
Otser: 2
OL[GHKaZ AUXOTOMHYCCKAs;, MPABUJIIBHOC BbIIIOJIHCHUC 3aldHUA OLCHHUBACTCH 1 6aJ'IJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananue 10
Buvibepume eepHuiii omeem u 068edume Kpy#HcKom e20 Homep (KIUKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOXo0uMoul Kiemouke)

VY ky0a Bce rpaHu:
Bapuanmur omeemos:

1) mpsAMOYTOJTbHUKH,

2) KBagparhl;

3) Tpanenuu;

4) pomOBI.
Otser: 2
Onenka: JAMXOTOMHUYECKas; IMPaBWJIBHOE BBIMIOJIHEHUWE 3a/JlaHus OlleHuWBaeTcs 1 Oammom, a
HernpaBuiabHOe - () 6amioB.
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3ananme 11
Buvibepume eepHulii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

CKOJIbKO THaMeTpoB y cdepbi?
Bapuanmur omeemos:

H1;

2)3;

3)2;

4)0€CKOHEYHO MHOTO.
Otger: 4
OLIGHKaZ AUXOTOMHYCCKAs; MPABUJIIBHOC BBIIIOJIHCHUC 3aldHUA OLCHHUBACTCH 1 6aJ'IJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananme 12
Buvibepume eepHulii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

Kaxoit ¢purypoii ssBnsieTcst cedeHue mapa miocKoCTho?
Bapuanmur omeemos:

1)oTpe3kom;

2)OKpYKHOCTBIO;

3)kpyrom;

4)chepoii.
Ortsger: 3
Onenka: JAMXOTOMHUYECKas; MPaBWIHHOE BBIMIOJIHEHUWE 3a/JlaHus OlleHuWBaeTcs 1 Oammom, a
HernpaBuiabHOEe - () 6amioB.

3ananme 13
Buvibepume eepHulii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOXo00uMoul Kiemouke)

B dopmyine Vzgn R?®  V-06ném
Bapuanmur omeemos:
1)mapa;
2)KOHYCa,
3)ununuuapa;
4)1I1apoBOTO CEKTOpA.

Otger: 1
OL[GHKaZ AUXOTOMHYCCKAsA;, MPAaBUJIIBHOC BBIIIOJIHCHUC 3aldHUA OLCHHUBACTCH 1 6aJIJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananue 14
Buvibepume eepHulii omeem u 068edume Kpy#HcKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

KoHyc MOXXHO MOJIy4nTh, €CJIN BpaLaTh BOKPYT CTOPOHBI
Bapuanmur omseemos:
1 )paBHOCTOPOHHUN TPEYTOJIHHUK;
2)TynOyTOJIbHBIN TPEYTOJIbHUK;
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3)OCTpOYTOIBHBIN TPEYTOIHHUK;

4)1psAMOYTOJIbHBIM TPEYTOJIbHUK.
Otger: 4
OneHka: AMXOTOMMYECKas; MPAaBUIbHOE BBIOJHEHHE 33JaHUs OlleHHMBaeTcs 1 Oammom, a
HernpaBuiabHOe - () 6amioB.

3ananue 15
Buvibepume eepHulii omeem u 068edume Kpy#HcKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

OcHOBaHUS UIMHIPA. ..
Bapuanmur omeemos:
1)oxpy>kHOCTH;
2)xpyru;
30npsimbie;
4)MHOTOyTOJIbHUKH.

Ortser: 2
OmeHka: IMXOTOMHYECKAs; IMPAaBUIBHOE BBHIMIOJIHEHWE 3aJaHusl oleHuBaercs | Oamiom, a
HenpaBuwibHOE - () GanoB.

3ananue 16
Buvibepume eepuwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgvme

Kpecmux 8 HeoOX00uMoll Kiemouke)

Kakoe noHsTHe HE OTHOCUTCS K WIHHAPY
Bapuanmur omeemos:

1)pebpo;

2)uamerp;

3)o0pa3yrormas;

4)ochb.
Otser: 1
OneHka: AMXOTOMHYECKAs, TPaBUIBHOE BBIOJIHEHHE 3aJaHUs OIeHWBaeTcs | Oamiom, a
HenpaBuwibHOE - ) OanoB.

3ananue 17
Buibepume eepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgvme

Kpecmux 8 HeoOX00uMoul Kiemouke)

OceBbIM CeueHHEM IMIUHIPaA SABISETCA KBapaT, €CH
Bapuanmur omeemos:

1)oOpasyroias paBHa paguycy;

2)o06pa3yromiast nepreHANKYISIPHA MITIOCKOCTH OCHOBAHMS;

3)oceBoe ceueHue Beeraa KBajpar;

4)o0pa3yromas paBHa JUAMETPY.
Otger: 4
OneHka: AMXOTOMHYECKAs, TPAaBUIBHOE BBIOJIHEHHE 3aJaHUs OICHWBaeTcs | Oamiom, a
HenpaBuwibHOE - ) GanoB.

3ananue 18
Buvibepume eepmwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasvme

Kpecmux 8 HeoOX00uMoll Kiemouke)
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VY npsimoro KoHyca npsiMasi, COSAMHSIONIAs BEPIINHY KOHYCa C IEHTPOM OCHOBAHHS. . .
Bapuanmur omeemos:
| )nepneHIuKyIsipHa IUIOCKOCTH OCHOBAHHS;
2)napanenbHa III0CKOCTH OCHOBaHMS;
3)nepecekaercs ¢ INIOCKOCTbIO OCHOBAHUS 10/ OCTPHIM YIJIOM;
4)He UMeeT C IVIOCKOCTBI0 OCHOBAHMS TOUYEK MEPECEUECHHUS.
Ortser: 1
OneHka: AMXOTOMMYECKAs; IPAaBUIBHOE BBINOJIHEHHE 33JaHUs OLleHMBaeTcs 1 OamioM, a
HenpaBuwibHOE - () OanoB.

3ananue 19
Buibepume eepuwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasvme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[lap monmyyaercs Npy BPALICHUH ...
Bapuanmur omeemos:
1 )110J1yOKpY>KHOCTH BOKpPYT JUaMETPa;
2)noaykpyra BOKpYT 1HaMeTpa;
3)n0s1yOKpy>KHOCTH BOKPYT pPajnyca;
4)nosmykpyra BOKpYT paauyca.

Otser: 2
OL[GHKaZ AUXOTOMHYCCKAsA; MPAaBUJIIBHOC BbIIIOJIHCHUC 3aldHUA OLCHHUBACTCH 1 6aJIJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananue 20
Buvibepume gepHulii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

[TpousBoaHas GyHKIMM y = X" paBHA:
Bapuanmur omeemos:

ly' =nx";

2)y' = (n+2)x"?%;

3)y' = (n+2)x*!;

4)y' =n-x"!,
Otger: 4
OneHka: AMXOTOMHYECKAs, TPAaBWIBHOE BBIOJIHEHHE 3aJaHUs OIeHHWBaeTcs | Oamiom, a
HenpaBuwibHOE - () OanoB.

3ananme 21
Buibepume eepuwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgvme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[IpousBoanas ¢pyHkuuu y = a* paBHa:
Bapuanmur omeemos:

)y’ =a*"In a;
2y’ =a*lga;
3)y' =a*%In a;
4)y' =a*In a.
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Ortger: 4
OneHka: AMXOTOMHYECKAs; IMPABUIBHOE BBHIMIOJIHEHWE 3aJaHusl oleHuBaercs | Oamiom, a
HenpaBuwibHOE - ) OanoB.

3ananme 22
Buvibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noOCmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[MpousBoaHas GyHKIMH Y = tg X paBHA:
Bapuanmuvl omeéemos:
1)y’ = 1/sin® x;
2)y' = 1/sin® x;
3)y’ = 1/cos® x;

4)y' = 1/cos® x.

Otger: 4
OL[GHKaZ AUXOTOMHYCCKAs; MPABUJIIBHOC BBIIIOJIHCHUC 3aldHUA OLCHHUBACTCA 1 6aJ'IJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananme 23
Buvibepume eepuwiii omeem u 0066edume Kpy#CcKom e2o Homep (KIUKHume Kypcopom, noOCmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[IpousBogHas QYHKIUHU y = Ctg X paBHA:
Bapuanmuvl omeemos:
1)y’ = 1/sin x;
2)y’ = 1/cos> x;
3)y’' = 1/sin® x;
4)y' = -1/sin® x.

Otsger: 4
OL[GHKaZ AUXOTOMHYCCKAs; MPAaBUJIIBHOC BbIIIOJIHCHUC 3aldHUA OLCHHUBACTCH 1 6aJ'IJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananue 24
Buvibepume eepHulii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

[TpousBognas pynkimu y = log 2 X paBHa:
Bapuanmur omeemos:
Ly =1/x;
2)y' =1/(x:lne);
3y’ = l/(x-1g 100);
4)y' = 1/(x-In a).

Ortsert: 4

OueHka: JUXOTOMHYECKAs; NPABHJIBHOE BBINOJHCHHE 3alaHUsl OICHUBaeTcs | Oamiom, a
HenpaBuwibHOE - ) OanoB.

3ananue 25
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Buwibepume gepuviti omeem u 0066eoume Kpys#CKom €20 Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00uMoll Kiemouke)

[IpousBoanas ¢pyHkuuu y = 1g X paBHa:
Bapuanmuvl omeéemos:
Dy =1/(x:lne);
2)y' = 1/(x-1g 100);
3)y' = 1/(x:In 10);
4)y' = 1/(x-1g e).

Ortsger: 3
OL[GHKaZ AUXOTOMHYCCKAsA;, MPAaBUJIIBHOC BbIIIOJIHCHUC 3aldHUA OLCHHUBACTCH 1 6aJIJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananue 26
Buvibepume eepHulii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoul Kiemouke)

[IpousBoaHas pyHkuu y = In X paBHa:
Bapuanmur omeemos:
Ly =1/x;
2)y' = 1/(x:In 10);
3y’ = 1/(x-1g 100);
4)y' = 1/(x-1g e).

Ortser: 1
OneHka: AMXOTOMHYECKAs; IMPABWIBHOE BBHIMOJIHEHWE 3aJaHusl oleHuBaercs | Oamiom, a
HenpaBuwibHOE - () GanoB.

3ananue 27
Buvibepume eepmwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasvme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[IpousBoaHas cymmbl ABYX (DYHKIIHIA U U V paBHA:
Bapuanmur omeemos:

Dy’ =u'+v'
2)yy' =u'v+uv';
3)y'=u — Vv
4y =u"-Vv'.

Otser: 1
OL[GHKaZ AUXOTOMHYCCKAs; MPABUJIIBHOC BbIIIOJIHCHUC 3aldHUA OLCHHUBACTCA 1 6aJIJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananue 28
Buvibepume eepHulii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

[Tpon3BoHas pa3HOCTH ABYX (YHKIIMH U ¥ V paBHA:
Bapuanmur omeemos:
Dy =u —V';
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2)y'=u' +V;
)y’ =u'/ Vv
4y =u"-Vv'.

Otser: 1

OneHka: AMXOTOMHYECKAs, TPaBUIBHOE BBIMOJIHEHHE 3aJaHUs OIleHWBaeTcs | Oamiom, a
HenpaBuwibHOE - ) OanoB.

3aganue 29

Buvibepume 6epnbiii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmux 8 HeoOX00uMoU Kiemouke)

[TpousBoaHas mpon3BeaeHUS ABYX (QYHKIIMH U U V paBHa!
Bapuanmur omeemos:

Dy’ =u"+v'
2y =u'/Vv';
3y’ =u'v+uv';
4y =u"-Vv'.

Ortser: 3
OueHka: JUXOTOMHYECKAs; NPABHJIbHOE BBINOJHCHHE 3alaHUsl OICHUBaeTcs | Oamiom, a
HenpaBuwibHOE - () OanoB.

3ananue 30
Buvlbepume eephulii omeem u 066edume Kpys#HcKom e2o Homep (KIUKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[IpousBoanoii pyHkmu y = f(x) HazpiBaeTcs:
Bapuanmur omeemos:
1)npenen oTHOLIEHUS 3HAYEHUS (PYHKIMHU K 3HAUEHUIO apT'yMEHTa IPU CTPEMJIICHUN
apryMeHTa K HYJIIO;
2)oTHOIIEHHE 3HAYCHUs (PYHKINU K 3HAUEHUIO apTyMEHTa;
3)oTHoleHHUe npupaieHus QYHKIMU K IPUPALICHUIO apTyMEHTa,
4)ripenest OTHOLICHHS MTpUpaleHus PyHKIIMH K MIPUPAILIEHUIO apTyMEHTa IPH
CTPEMJICHUH NPHUPAILEHHs] apryMEHTa K HYJIIO.

Otger: 4

OreHKa: AMXOTOMHYECKAs, MPABUIBHOC BBIMOJIHECHUE 3aJaHUs OICHMBaeTcs 1| Oamiom, a
HernpaBuiabHOe - () 6amioB.

3aganue 31

Buwibepume gepuviti omeem u 066eoume Kpys#CKOM €20 Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00uMoll Kiemouke)

[IpousBoaHas GyHKINHU ONpEEIIseT:
Bapuanmur omeemos:
1)uzmeHenue GyHKINU MPH 3alaHHOM U3MEHEHUH apTyMEHTa;
2)u3MeHeHHe apryMeHTa IpY 3aJJaHHOM 3HaY€HUU (YHKLUY;
3)u3meHeHre GyHKLIUH MPH 3aJaHHOM 3HAUYE€HUH apryMEeHTa;
4)ckopocTh n3MeHeHHe QYHKIMY P U3MEHEHUH apryMeHTa.

OrtBert: 4
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OueHka: JUXOTOMHYECKAs; MPABHJIbHOE BBINOJHCHHE 3alaHUsl OICHUBaeTcs | Oamiom, a
HenpaBuwibHOE - () OanoB.

3ananme 32
Buvibepume eepmwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasvme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

[lepBooOpa3noii pynkuum y = f(X) Ha3pIBaeTCA:
Bapuanmuvl omeéemos:
1)byHK1Ms, Tpou3BoIHAsE KOTOPOU paBHA 3aaHHON (QyHKIMHU (yHKIMH Yy = f(X));
2)dynknus, paBHas cymme y = f(x) + C, rne C — mpou3BojIbHas KOHCTAHTA;
3)dyukuus, paBuas 2 f(x+C), rae C — npou3BoibHast KOHCTAHTA;
4)dynkuus, paBHas 2 f(x).

Otser: 1
OL[GHKaZ AUXOTOMHYCCKAs;, IMPABUJIBHOC BbIIIOJIHCHUC 3aldHUA OLCHHUBACTCH 1 6aJIJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananme 33
Buvibepume eepHulii omeem u 068edume Kpy#HcKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMou Kiemouke)

Kaxnas pynkmus y = f(x) umeer:
Bapuanmur omeemos:
1)oaHy nepBooOpazHyo GyHKIINIO;
2)poBHO 2 11epBOOOPA3HBIX (QYHKIIHIA;
3)Hu ofHOM TTepBOOOpa3HON (DYHKITNH;
4)MHOXKECTBO TIEpBOOOPa3HBIX (HYHKITUH.

Ortger: 4
OneHka: AMXOTOMHYECKAs; IMPAaBWIBHOE BBHIMOJIHEHWE 3aJaHusl oleHuBaercs | Oamiom, a
HenpaBuwibHOE - () GanoB.

3ananue 34
Buibepume eepmwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgvme

Kpecmux 8 HeoOX00uMoll Kiemouke)

[lepBooOpa3noii pyHKIMM y = X" ABNsSETCA QYHKIIMA:
Bapuanmuvl omeéemos:
Dy =nx™!;
2)y = x""/n;
3)y =x""/(n+1);
4)y =x" (n+1).

Ortser: 3
OueHka: JUXOTOMHYECKAs; NPABHJIBHOE BBIOJIHCHHE 3alaHUsl OICHUBaeTcs | Oamiom, a
HenpaBuwibHOE - () OanoB.

3ananue 35
Buvlbepume eepnulii omeem u 066edume Kpys#cKom e2o Homep (KIUKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)
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[TepBooOpazHoii GyHKIMHN y = a* sBIsgeTCS PYHKITUSA:
Bapuanmur omeemos:

)y =a%In a;
2)y = a*%In? a;
3)y=a"ln a;
4)y = a*/In x.

Otsger: 3
OL[GHKaZ AUXOTOMHYCCKAs;, IMPABUJIIBHOC BBIIIOJIHCHUC 3aldHUA OLCHHUBACTCA 1 6aJIJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananue 36
Buvibepume eepHuiii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

[TepBooOpaznoii pyHKIMM y = 1/X siBHsieTcss QyHKITHS:
Bapuanmur omeemos:

Dy =1/x?;
2)y = x:In x-x;
3)y =In [x];
4)y = x:In x.

Ortsger: 3
OL[GHKaZ AUXOTOMHYCCKAs;, MPAaBUJIIBHOC BbIIIOJIHCHUC 3aldHUA OLCHHUBACTCH 1 6aJIJ'IOM, a
HernpaBuiabHOEe - () 6amioB.

3ananue 37
Buvibepume eepHulii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMou Kiemouke)

[TepBooOpazHoii GyHKINHN y = €* sABisgeTCS PYHKITUSA:
Bapuanmur omeemos:

Dy =¢e*Inx;
2)y =e"lgx;
3y =e%

4)y = e"/In x.

Ortser: 3
OueHka: JUXOTOMHYECKAs; NPABHJIBHOE BBINOJHCHHE 3aJaHUsl OICHUBaeTcs | Oamiom, a
HenpaBuwibHOE - ) GanoB.

3ananue 38
Buvlbepume eepnulii omeem u 0b66edume Kpys#cKom e2o Homep (KIUKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoll Kiemouke)

CoBMeCTHBIMU Ha3bIBAIOTCS CITyYaiiHbIe COOBITHS
Bapuanmur omeemos:
1)xoTOpHBIE, B EAMHUYHOM HUCIIBITAHUH HE MOTYT IPOU30MTH OJHOBPEMEHHO;
2)KOTOpbIE HE IPOUCXOAT HUKOT /1A,
3)KOoTOpBIE B EAMHUYHOM UCIIBITAHUHA MOTYT IPOU30UTU OJTHOBPEMEHHO;
4)BepOsATHOCTh KOTOPBIX, 3aBUCUT OT pe3yJIbTaTa MPeAbIAYIIEro UCIIBITAHUS.
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Otser: 3
OL[GHKaZ AUXOTOMHYCCKAs; MPAaBUJIIBHOC BBIIIOJIHCHUC 3aldHUA OLCHHUBACTCH 1 6aJIJ'IOM, a
HernpaBuiabHOEe - () 6amioB.

3ananue 39
Buvibepume gephuiii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMou Kiemouke)

HecoBMecTHBIMU HA3BIBAIOTCS CITyYalHBIE COOBITHSI:
Bapuanmur omseemos:
1)xoTOpbIe B €AMHUYHOM HCTIBITAHUH HE MOTYT MPOU30UTH OJJHOBPEMEHHO;
2)KOTOpBIE B €TUHUYHOM HCIBITAHUM MOTYT IIPOM30MTH OTHOBPEMEHHO;
3)KoTOpHBIE BCEr/1a MPOUCXOIAT;
4)BEpOSITHOCTb KOTOPBIX 3aBUCUT OT pe3yJIbTaTa MPeIbIIyIIEro NCIBITaHNUS.

Ortser: 1
OneHka: IMXOTOMHYECKAs; IMPABWIBHOE BBHIMOJIHEHWE 3aJaHusl oleHuBaercs | Oamiom, a
HenpaBuwibHOE - () OanoB.

3ananue 40
Buvibepume eepuwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgvme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

CyMMa BEepOSTHOCTEW MOJTHON TPYIIIBI COOBITHIA paBHa:
Bapuanmur omeemos:
1)unciy Bcex COOBITHIA STON TPYIIIBI;
2)2;
3)1;
4)mro6omy umcity ot -1 g0 +1.

Otsger: 3
OL[GHKaZ AUXOTOMHYCCKAs;, MPABUJIIBHOC BBIIIOJIHCHUC 3aldHUA OLCHHUBACTCA 1 6aJIJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananue 41
Buvibepume eepHulii omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

Jl1st Kakoro COOBITHS BEPOATHOCTD paBHa 1:
Bapuanmur omeemos:
1)mocToBepHOTO;
2)HEBO3MOKHOT0;
3)HECOBMECTHOTO C IOCTOBEPHBIM;
4)cmyuaiiHoro.

Ortser: 1
OneHka: AMXOTOMHYECKAs; IMPABWIBHOE BBHIMOJIHEHWE 3aJaHusl oleHuBaercs | Oamiom, a
HenpaBuwibHOE - ) GanoB.

3ananme 42
Buibepume eepmwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasvme

Kpecmux 8 HeoOX00uMoll Kiemouke)
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Jyist Kakoro coOBITHS BEPOSATHOCTH paBHa 0:
Bapuanmur omeemos:
l)nocToBepHOro;
2)[IPOTHUBOMOJIOKHOTO K HEBO3MOKHOMY;
3)HEBO3MOKHOTO;
4)ciry4aifHorO.

Otsger: 3
OL[GHKaZ AUXOTOMHYCCKAA; IMPAaBUJIBHOC BbIIIOJIHCHUC 3aldHUA OLCHHUBACTCH 1 6aJIJ'IOM, a
HernpaBuiabHOe - () 6amioB.

3ananme 43
Buvibepume eepHuiii omeem u 0b68edume Kpys#cKom e20 Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

JI71st Kakoro COOBITHS BEPOSITHOCTH MOXET ObITh paBHa 0,3:
Bapuanmur omeemos:
1)mocToBepHOTO;
2)HEBO3MOXKHOT0;
3)IpOTHUBOMNOJIOKHOTO K HEBO3MOKHOMY;
4)cmyuaiiHoro.

Otger: 4

OneHka: AMXOTOMHYECKAs, TPAaBUIBHOE BBIOJIHEHHE 3aJaHUs OICHWBaeTcs | Oamiom, a
HenpaBuwibHOE - () OanoB.

3aganue 44

Buvibepume 6epnbiii omeem u 066edume KpysHcKoMm e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmux 8 HeoOX00uMoU Kiemouke)

OTHOCHUTEIBHAS YacTOTa CIIYYaHHOTO COOBITHS MOXKET MPUHUMATh 3HAYCHUS:
Bapuanmer omeemos:
1)ot -1 no +1;
2)ot -2 1o +2;
3)ot 0 1m0 3;
4)or 0 10 1.

Ortger: 4
OmeHka: IMXOTOMHYECKAs; IMPAaBWIBHOE BBHIIOJIHEHWE 3aJaHusl oleHWBaercs | Oamiom, a
HenpaBuwibHOE - ) OanoB.

3ananue 45
Buibepume eepuwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasvme

Kpecmuk 8 HeoOX00uMoul Kiemouke)

. 1
Pemite ypaBHeHue: sin X = =0
Bapuanmur omeemos:
()" (=) + mm,m € Z;
1 6
2) /M, M € Z:
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G Z+7zm,m €Z;
3) 3

)" Z+ mm,meZ.
4) 6

Ortger: 4
OneHka: AMXOTOMHUYECKAs; IMPABWIBHOE BBHIMIOJIHEHWE 3aJaHusl oleHuBaercs | Oamiom, a
HenpaBuwibHOE - () OanoB.

3ananue 46
Buvibepume eepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgvme

Kpecmuk 8 HeoOX00uMoul Kiemouke)

Pemute ypaBHenue: cos 2x=1
Bapuanmur omeemos:
1 2mm,m € Z,;

Z+27zm,m eZ;
2) 4
3)7zm,meZ;

4) i%+27zm,meZ.

Ortser: 2
OmeHka: IMXOTOMHYECKAs; IMPABWIBHOE BBHIMOJIHEHWE 3aJaHusl oleHuBaercs | Oamiom, a
HenpaBuwibHOE - () OanoB.

3ananue 47
Buvibepume eepmwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgvme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

V/a
VYkaxure ypaBHEHUE, KOTOPOMY COOTBETCTBYET PELIECHUE: X = ) +2mm,meZ:

Bapuanmbl omeemaoes.

Dtgx=1;
2)cos x = 0;
3)sin x = -1;
4)ct 3
ctgx=—.
=%

Ortser: 3
OueHka: JUXOTOMHYECKAs; NpPABHJIBHOE BBIIOJHCHHE 3aJaHUsl OICHUBaeTcs | Oamiom, a
HenpaBuwibHOE - () OanoB.

3ananue 48
Buibepume eepuwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasvme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

Ha xakoM U3 pUCYHKOB NIOKa3aHO pEIICHUE HEPABEHCTBA: COS X <7 ?
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Bapuanmbl omeemaoes.

1) 2) 3) 4)

Ortger: 4
OneHka: AMXOTOMHYECKAs; IMPAaBUIBHOE BBHIMOJIHEHWE 3aJaHusl oleHuBaercs | Oamiom, a
HenpaBuwibHOE - ) OanoB.

3ananue 49
Buvibepume eepuwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgome

Kpecmux 8 HeoOX00uMoll Kiemouke)

OTHOIIEHUE CHHYCa yTIJIa (& K KOCUHYCY yIia & ecTh
Bapuanmur omeemos:
1) Tanrenc yria o
2) KOTaHI'eHC yIiia &
3) OCHOBHO€ TPUTOHOMETPUUYECKOE TOKIECTBO
4) 1.

Ortser: 1
OmeHka: IMXOTOMHYECKAs; IMPAaBWIBHOE BBIMOJIHEHWE 3aJaHusl oleHuBaercs | Oamiom, a
HenpaBuwibHOE - ) OanoB.

3ananue 50
Buvlbepume eephulii omeem u 066edume KpysiHcKom e2o Homep (KIUKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

Y CTaHOBUTH COOTBETCTBHE (DOPMYJIBI CIIOKEHNS TPUTOHOMETpHuecknX QyHkImii cos(a — )
Bapuanmbl onmeenoe.
1) sine -cos f—cosa -sin f3
2) sina -cos S+ cosa - sin
3) cosa -cos f—sina -sin f
4) cosa -cos f+sina -sin f
Otger: 4
OrneHka: JUXOTOMHYECKas; TPABUIHLHOE BBITIOJIHCHUE 3aJaHUsl OICHHMBaeTcs 1 Oammom, a

HenpaBuwibHOE - ) OanoB.

Kputepun orieHku mpu npoBeieHNH SK3aMeHa B (popMe TeCTUPOBAHHUS

OLICHKA «OTJIUMYHO» «Xopomio» «YAOBJICTBOPUTCJIILHO» | KHCYAOBJICTBOPHUTCILHO»

B mpouenrax | 91-100% 76-90% 60-75% 0-59%
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|BGammax | 4650 | 3645 | 30-35 0-29

MMHUCTEPCTBO HAYKHU U BBICILIET'O OFPA30OBAHUS POCCHUMCKOM ®EJEPALIMNA
HabepexxHoueTHUHCKUI HHCTUTYT ((prunai) genepaibHOTro rocy1apcTBEHHOI0 aBTOHOMHOTO
00pa3oBaTeNbHOTO YUPEKICHUS BBICIIETO 00Opa30BaHMS
«Kazanckwuii (IIpuBomxckuii) ¢penepaabHbIil YHUBEPCUTET

NHXeHepHO-2KOHOMUYECKUIA KOJUTEIK

@DoH OLIEHOYHBIX CpeaACTB A4 l'[pOMe)KYTO‘IHOﬁ arrecranumu
0 UTOraM OCBOCHUA JUCIHHUIIJINHBI

[0 TUCLUIIINHE «MaTeMaTukKay

IIpakTnyeckne 3aganus k 1u¢pdepeHupoBaHHOMY 324€éTy 1 cemecTp

V25 —-10x+ x2 +y = 4,
y—3x+11=0.

y — V25 —x? =0,

1. a) Ilyctb (Xo;yo) — PELLIEHUE CUCTEMBI {

0) Haiimure mpounsBeeHne XoYo.

2. a) Ilyctb (Xo;Yo) — PELLIEHUE CUCTEMBI {

y+5=|x— 6|
6) Haiinure cymmy Xo + Yo.
0,2%-0,008
3. a) Pemmre HepaBeHCTBO >
X“—10x+25
X% +6x+9
4. Pemwte HEepaBeHCTBO — _ 2 O
2X—4
s p 2 x? —5x—3 —0
. Pemmre ypaBHeHue 3x_57 U
6 p 3 x2+5x—2 .
. Pemmre ypaBHeHHe o= _0,252 =
x—2 18 x—2 3
( 2)+ 22:7(2 - 2)+10
7. a) Pemmmre ypaBHEHUE (x o ) X = .

0) Haitnure ero KopHH, TpUHAJISKAITUE OTPE3KY [_2; 2].

@+3V+_ 20 g x+3 2 1
5 (x+3)2 5  x+3

8. a) Pemure ypaBHeHUE .

0) HaiimuTe ero KopHH, NpUHAAJISKAIINE OTPE3KY [_6; _4].

(x_gl)2+ (x—81)2 :7():1 _3:1) !

0) HaiimuTe ero KopHH, NPpUHAAIESKAIINE OTPE3KY [_2; 3].

_ 4
10. a) Peunre ypaBHeHue logs(2 —x) = logysx™.

9. a) Pemmre ypaBHEHUE
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

[ 1
logg — logg 8] .
0) YKaXuTe KOPHU 3TOTO YpaBHEHUS, MPUHAIIEKAIINE OTPE3KY L 82

2 _
a) Pemnre ypaBHeHHE log, (x o 14x) = .

log; 0, 1; 5\/10} .

0) YKaxxuTe KOPHHU 3TOT0 YpaBHEHUS, IPHUHAIJICKALIIE OTPE3KY

93 —8.3" 1450
a) Pemute ypaBHeHue
1. =
3

( 7 )
0) Haiigute Bce KOpHM 3TOTO YpaBHEHHUS, TPUHAICKAIINE TPOMEKYTKY

45 23 15 =0.
[2:4/10].

a) Pemmte ypaBHeHue:

0) Onpenenure, Kakue U3 €ro KOpHEH MpUHAIEKAT OTPE3KY

6logi x — Sloggx +1=0.

a) Pemute ypaBHeHue
0) Haiigute Bce KOpHH 3TOT0 YpaBHEHHUS, TPUHAICIKAIINE OTPE3KY [2; 2,5 ]

1+log, (95 +5) = log /5 v/ 8x* + 14.

a) Pemmte ypaBHEeHHe

9

[ 8
—1;=1.
0) Haiinute Bce KOpHU 3TOTO YpaBHEHHUS, IPUHAIISKAIIINE OTPE3KY L

logy (x+2) =logge(x*).

a) Pemmte ypaBHEeHHe

[ 1
10g67; logg 35] .

0) HaiinmuTe Bce KOpHU 3TOr0 ypaBHEHHUS, IPUHAUIEKAIIUE OTPE3KY L

27 5.9 32 4 45 — .

a) Pemute ypaBHeHue

0) YKaxuTe KOPHHU 3TOTO YPaBHEHUS, IPHUHAIJICKALIIE OTPE3KY [10g3 4; 10g3 10]-

4x2—2x—|—1 _|_4x2—2x — 20

a) Pemute ypaBHeHue

0) HaiinnTe Bce KOpHU 3TOTO ypaBHEHUS, IPUHAUICKAIINE OTPE3KY [—1; 2].
3.9%3 _7.6°43.451 =,

a) Pemmte ypaBHeHHe

0) YKaxuTe KOPHHU 3TOTO YPaBHEHUS, IPUHAICKAIIETO OTPE3KY 2; 3].

7 . 9x2—3x—|—1 + 5 . 6x2—3x—|-1 - 48 . 4x2—3x — 0

a) Pemute ypaBHeHue
0) Haiinute Bce KOpHM 3TOTO YpaBHEHHUS, PUHAIISKAIKE 0Tpe3ky [—1; 2].

1
25x+5x+1+51_x+2—5x < 12.

Pemure HepaBeHCTBO

22Xl _7.2145<0,

2 224,
Pewmre nepasenctso: O — 1 ' =3 7 '

16577 —9.457 11 > 0.

Permre HEpaBeHCTBO:
X X
Pemure HepaBeHCTBO: 25" —20"-2-16" < 0.

Permre HEpaBeHCTBO:
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26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

30,25

Peumre HepaseHcTBO: 2 — 2%
25x2—2x+10 —0 22x2—4x—80 <0
PelnTe HepaBeHCTBO: ’ -

> 1,5.

1 1

> .
Pemmre HepaBeHCTBO 6x2 —5x — /exZ—5x+1—1
(xz—x—6)-\/8—x50.
2v/x+3 - 3vx+3
x+1 = x+2

Permre HEpaBeHCTBO:

Pemre HepaBeHCTBO

Tpeyronsaukun ABC u ADC nexar B pa3HbIX INIOCKOCTSIX U UMEIOT 00111yt0 cropony AC.

Touxka E nexut Ha ctopone AB, a F nexut Ha cropone BC, npuuém EF napamiensna

miockoctd ADC. P — cepenuna AD, K — cepenuna DC.

3) Hoxkaxwurte, uto EF || PK.

4) KakoBo B3anMHoe pacnojosxxenue npsaMeix PK u AB? Uemy paBeH yron Mexay
stuMu TipsiMbimMu, eciii yroid ABC pasen 40° u yron BCA pasen 80°?

Tpanemus ABCD (AD u BC — ocHoBanus) u TpeyroibHUK AED nMeroT o011yt cTopoHy

AD u nexat B pa3HbIX I10cKocTsAX. Touka M sexut Ha cropone AE, a P nexur Ha

cropone DE, mpuuém MP napauienbHa miioCKOCTH TpamneuuH.

3) Hoxkaxwure, uto MP || BC.

4) KaxkoBo B3anmHoe pacronioxenue npsameix MP u AB? UeMy paBeH yroy Mexmy
TUMHU NpsAMBIMH, eciid yros1 ABC pasen 110°? [losicHuTe.

OcnoBanne AD tpanenuu ABCD (AD u BC — ocHOBaHMS) JIEKUT B TIIIOCKOCTH 0. Yepes

touku B u C npoBenieHbl napasuiesibHble TPsIMbIE, TEPECEKaONINe TUIOCKOCTh 0 B TOUKAX

E u F cooTBeTcTBEHHO.

1) Hoxaxwute, uro BCFE - mapamienorpamm.

2) KakoBo B3anmHoe pacrnionoxxenue npsmbix EF u AB? Uemy paBeH yros Mexmay STUMHA

npsimbiMu, eciu yroil ABC pasen 150°7? Iosicaure.

B terpasape DABC yrist DBA u DBC npsamsie, DB =6, AB=BC =8, AC=12.

ITocTpolite ceuenue TeTpasapa IIOCKOCTHIO, IIPOXOIAIIe yepes cepenuny DB u

napasienbHol miockoctu ADC. Halinure miomaas ceueHus.

Bce rpanu napammenenunena ABCDA 1B 1CiDi kBanpatsl co ctopoHoit 4. Uepes

cepenuny pebpa AD mapamtensHo miockoct DA 1B mpoBenena miockocts. [TocTpoiite

CEYEHUE U HalIUTE €r0 NEPUMETD.

B terpasape DABC touka M — cepenuna AC, DB =6, MD = 10, yron DBM npsiMmoii.

[TocTpoiiTe ceuenue TeTpasapa MIOCKOCThIO, MPOXoAdLIe yepe3 cepenuny pedpa DC

napasuienbHo wiockoctd DMB, u HaiiquTe miionaabs CeYeHus.

ABCDAB1C1D; — napamienenunen, Bce rpaHd KOTOPOTO NPSAMOYToJbHUKH, AD =4,

DC = 8§, CC; = 6. [locTpoiiTe ceueHne napajuieaenunea, mioCKOCThIO, TPOXOAAIIEH

yepes cepenuny pedpa DC mapamnensHo miockoctu AB1Ci v HaiinuTe nepumerp

CEUCHHUS.

Touka M paBHOyIaieHa OT BCEX BEPIIUH PaBHOOESAPEHHOTO MPSMOYTOIBHOTO

tpeyronbHuka ACB (yron C mpsmoii), AC = BC =4 cm. Paccrosane ot Toukun M o

TIOCKOCTH TPeyroibHuKa paBHO 2v/3 cM. Jlokaxute, uto miockocts AMB

nepnenaukyiasipHa maockoctu ABC. Kakoii yrois minockocts BMC cocTtaBisiet ¢

miockoctbio ABC?

Touka M paBHOy1alieHa OT BCEX BEPIIMH PaBHOOEIPEHHOTO MPSMOYTOJIBHOIO

tpeyroiabHuka ACB (yron C npsmoii), AC = BC =4 cm. Paccrosinue ot Touku M 1o
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

IIOCKOCTH TPEeyroibHIKa paBHO 2v/3cM. JlokakuTe, 4To miockocts AMB
neprenaukyisipHa maockoctu ABC. Kakoi yron mexay MC u mockocteio ABC?
Touka M paBHOyZAalieHa OT BCEX BEPIIMH PaBHOOEIPEHHOTO MPSIMOYTOJIBLHOTO
tpeyronbHuka ACB (yron C mpsmoit), AC = BC =4 cm. Paccrosane ot Toukun M o

TJIOCKOCTH TPeyrobHIKa paBHO 2v/3cM. JlokakuTe, 4to miockocts AMB
nepreHaukysipHa miockoctu ABC. Haiinure paccrosinue ot Touku E — cepeunbl
croponbl AC no mnockoctu BMC.

ABCD - kBagpar co CTOpOHOM, paBHOH 4 cM. TpeyroJbHUK AMB umeeT 00111y10 CTOpOHY

AB c xBagpatom, AM = BM = 21/6 cm. [110ckOCTb TpeyronpHEKA M KBaJpaTa B3aHMHO
nepneHauKysipHel. Jlokaxute, yto BC nepnenauxkynsippo AM. Haitaute yron mexny
MC 1 mI0CKOCThIO KBaIpaTa.

ABCD - kBagpar co CTOpOHOM, paBHOH 4 cM. TpeyroJbHUK AMB umeeT 00111y10 CTOpOHY

AB c xBazmpatom, AM = BM = 2+/6cm. TI10CKOCTh TPeyToIbHUKA U KBaJPaTa B3aUMHO
nepneHauKyspHel. Jlokaxute, uto BC nepnenaukynapao AM. Haiinure paccTosHue ot
Touku A no mirockoctu DMC.

Touka M paBHOyaneHa OT BCEX CTOPOH IIpaBHIIbHOTO TpeyronbHuka ABC, ctopoHa
KoToporo paBHa 4 cMm. Paccrosaue ot Touku M 1o miiockoctu ABC paBHo 2 cMm.
Jokaxure, uro miuockocts AMO nepnenaukyisipHa miaockoctu BMC (O — ocHoBaHue
NepHeHINKYIIsIpa, ONyIeHHoro, 3 Touku M Ha miockocth ABC). Touka E
npuHaiesxkuT AC, npuuém AE : EC =2 : 1. Haligute paccrosiHue ot Touku E 1o
mockocty BMC.

Tpeyronsauk ABC — npsimoyronbhsiii (yroa C = 90°), AC =CB=3 cm. TpeyroabHuk
AMC nmeet o611yio ctopony AC ¢ tpeyronsankoM ACB, AM = CM = /6 cwm.
[1mockocT TpEeyrobHUKOB B3aUMHO MEPHEHIUKYIApHbL. Jlokaxkure, uto MC
nepnenaukyisipHo BC. Haiinure yron mexxay MB u nockocteio ABC.

Tpeyronsank ABC — npsmoyronshsiii (yroa C = 90°), AC =CB=3 cm. TpeyroasHuk
AMC umeer o6muryio cropory AC ¢ Tpeyromsaukom ACB, AM = CM = V6 cwm.
[InockocTu TpeyrobHUKOB B3aUMHO NEpIEeHIUKYIsIpHbL. JlokaxkuTe, uto MC
nepnenaukysipao BC. Halinute paccrostaue ot Touku E — cepeaunbl AB 1o mimockoctu
BMC.

Jlokaxkute, 4TO TOUKA MepeceyeHus Meanan Tpeyroibarka ABC ¢ BepimimHamu
A(x1y1,21), B (x2, y2, 22), C (X3, V3, Z3) UMEET KOOPIUHATHI

X1+y+2z1 Xp+y,+2z; x3+y,+ 23 o
( y31 ; };2 ; 3;3 ) . Haliure KoOpavHATHI BEpIIUHL A (X,Y,Z), €CIH

B(3,5,8), C(-1, -2, 6) u M(3,6,11).

Touka M paBHOyIaJieHa OT BCEX CTOPOH MPaBHIbLHOTO TpeyrojbHuka ABC, cTtopona

KoToporo pasHa 4 cM. Paccrosinue ot Touku M no mtockoct ABC paBHo 2 cM.

HoxaxwuTte, uro iockocth AMO nepnieraukyispHa miockoctu BMC (O — ocHoBaHue

NepHeHANKYIsIpa, ONyleHHOro, u3 Touku M Ha iockocth ABC). Halinure yron mexay

mockoctsio BMC n mnockoctsro ABC.

Touka M paBHOyaneHa OT BCEX CTOPOH IIpaBHIIbHOTO TpeyronbHuka ABC, ctopoHa

KoToporo paBHa 4 cMm. Paccrosnue ot Touku M 1o miiockoctu ABC paBHo 2 cwm.

Jokaxure, uro miaockocts AMO nepnenaukyisipHa miaockoctu BMC (O — ocHoBaHue

NepHeHANKYISIpa, OMYyIEeHHOTo, U3 Touku M Ha tuiockocTh (ABC). Haligute yron

mexay MC u mnockoctsio ABC.

Touxka C nexut Ha oTpe3ke AB, mpuuém AB : BC =4 : 3. Otpe3ok CD, paBHbiii 12 cwm.

napajulesieH INIOCKOCTH 0, TPoXoadlIeil uepe3 Touky B. Jlokaxure, uro npsmas AD

MepeceKaeT MIOCKOCTh 0. B HeKOTOopou Touke E, u HaitauTe otpe3ok BE.

B ky6e ABCDAB1CiD; Touka M nexur Ha pedpe BB1, npuuém BM : MB1=3:2,a

touka N nexxut Ha pedpe AD, mpuuém AN : ND = 2 : 3. Beruuciaute cuHyc yriia Mexmay

npstmoii MN u mockocteto rpanun DD1CiC.

B xy6e ABCDAB1C1D Touka M nexut Ha pebpe BB, npuuém BM : MB1=3:2,a
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52.

53.

54.

55.

56.

57.

58.

59.

60.

touka N nexxut Ha pedpe AD, mpuuém AN : ND = 2 : 3. Beruuciaure cuHyc yriia Mexmay
npsimoid MN u mockocteto rpann A1B1CiDi.
B xy6e ABCDABC1Di touka M nientp rpanu BB1C1C. Beruuciaure yron mexmy

BEKTOPaMHU m u AM.
B xy6e ABCDAB1C1DiTouka M nentp rpaau BB1CiC. Beraucnure yron Mexmy
BEKTOpaMHU EB_f u MD.

B tpanenun ABCD ocHoBanue BC = 12 cMm. Touka M He JI€XUT B IJTIOCKOCTH TPANeluu,
a touka K — cepennna orpeska BM. Jlokaxure, uro ninockocts ADK nepecekaer
otpe3ok MC B HekoTopoit Touke H, u HaitguTe otpe3zoxk KH.

Touka B He nexut B miiockoctu TpeyroiabHuka ADC, Touku M, N, P — cepenunsl
otpe3koB BA, BC, BD cootrBerctBenHo. Jlokaxure, uTo miiockoctu MNP u ADC
napauiensbHbl. Haliaure momanes tpeyrojasHruka MNP, ecnu rmmoniags TpeyroiabHUKa
ADC pasHa 48 cM?.

[psimas OK nepnennukynsipHa K miockoctd pom6a ABCD, nuaronanu KOToporo
nepecekaroTcs B Touke O. Jlokaxure, 4To paccTosiHue OT TOUkH K 10 Bcex mpsiMbIX,
coJIepXKaIlux CTOpOHbI poM0Oa, paBHbI. Halimure aTo paccrostaue, ecnu OK = 4,5 nm, AC
=6 oM, BD = 8 oM.

[Ipsamas a napamiensHa cropoHe BC mapannenorpamma ABCD 1 He 1€XUT B IIIOCKOCTH
napajuienorpamma. Jlokaxure, uto, a 1 CD — ckpemuBaromyecs npsiMble U HailauTe
yTOJI MEXAy HUMH, €CIIM OJMH U3 YIJIOB NapasuiesorpamMmma paseH 50°.

[Ipsmas a napannensHa cropone BC napamienorpamma ABCD 1 He JI€XUT B IIIOCKOCTH
napasuienorpamma. Jlokaxure, 4to, a 1 CD — ckpemuBaronmecs npsmMbie 1 HalIuTe
YTOJI MEX1y HUMH, €CIIM OAMH U3 YIJIOB NapajuienorpaMma paseH 121°.

[Ipsimass m nmapannensHa auaroHann BD pom6a ABCD u He neXuT B TUIOCKOCTH poMoOa.
Jokaxure, uro m 1 AC ckpeluBaromuecs NpsaMble 1 HalJUTE yroJl MEXAY HUMMU.

[Ipsimast m nmapayensHa auaronanu BD pom6a ABCD u He eKUT B IIIOCKOCTH pomoa.
Jokaxure, uro m u AD ckpenuBarouecs npsiMble 1 HalAUTE yroy Mexay Humu. Ecnu
yroa ABC pasen 128°.
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Kpurepuu onenku Ha audGepeHInpoBaHHOM 3a4eTe
JuddepeHnpoBaHHBIA 3a4eT MPOBOAMTCS B MHCbMEHHOW (opme mo Ouieram

Wiu B hOpMe TECTUPOBAHUS.
Kputepun onieHKH pu npoBeieHNH Ju¢GepeHIIMPOBAHHOrO 3a4eTa o OuIeTam

«OTIIHYHO» «XOPOIIIOH» «YIOBIIETBOPUTEIHHO» | «HEYIOBICTBOPHUTEI
BHOY
CTYI[GHT CTy,Z[eHT HpaKTI/I‘IeCKOG CTYI[GHT HpaKTI/I‘-IGCKOG CTy,Z[eHT
MPAKTHIECKOE 3a7/aHie BBINOJIHAECT O0e3 | 3amanue BBITIOJTHEHO | TTPAKTHYECKOE
3aJaHUEC BBIIIOJIHICT OH_II/I6OK, Ha | 4aCTU4YHO, C | 3a1aHUC HC
oe3 OIIMOOK, | TOMOJHUTEIBHBIE JIOTTYIIIEHUEM OINOOK B | BHITIOIHUII, Ha
YBepeHHO 0OTBC€YaAcCT BOHpOCBI OTBCUYACT pacqéTax, Ha | AOIIOJIHUTCIIBHBIC
Ha JIOTIOJTHUTEIIbHBIC | HEYBEPEHHO, JOMYCKACT | JIONOJHUTEIIbHBIC BOIIPOCHI  OTBEYAECT
BOHpOCBI HC TOYHOCTU B BOHpOCBI 0OTBC€YaAcCT HeyBepeHHO,
OTIpeICIICHUSX. HEYBEPEHHO, JIOMYCKAET | JOIyCKaeT HE
HC TOYHOCTHU B | TOUHOCTHU U OH_II/I6KI/I
OTpe/ICIICHUSX. B OTIPE/ICIICHUSX.

Kpurepun ouenku mnpu mnpoBeneHun auddepeHurpoBaHHoro 3auera B (opme

TECTUPOBaHUS

COTIIMIHOY «XOpOIIO» «YIOBJICTBOPUTEIILHOY» | «HEYIOBICTBOPHTEIHHO
CTYACHT BBIIIOJIHWII | CTYACHT BBIIIOJIHUII | CTYICHT BBIITOJIHUIT | CTYACHT BBITIOJITHUII
91-100% wu wHabpan | 76-90% wu Habpan | 60-75% u nabpan 30- | menee 0-59 % u Habpan
46-50 6amnoB. 36-45 Gannos. 35 6amnos. 0 - 29 6amnos.
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MMHUCTEPCTBO HAYKH U BBICIIIET'O OEPA30OBAHUS POCCUMCKOM GEJEPALIMNA
HabGepexxHouemHuHCKMI HHCTUTYT ((unuai) dheaepaibHOr0 ToCyIapCTBEHHOTO aBTOHOMHOTO

N =

XN Ww

15

16.

17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.
28.
29.

30.

00pa30BaTENBHOIO YUPEKICHHUS BBICIIEIO 00pa30BaHUS
«Kazancknii (ITpuBomkckuit) deaepanbHbI YHUBEPCUTET)
NHeHEepHO-DKOHOMHUYECKHUM KOJLIEIK

MoH/1 O1IEHOYHBIX CPEJCTB /I MPOMEKYTOUHOM aTTeCTAMU
110 UTOraM OCBOECHHS AUCIHUILINHBI

10 TUCLUIIINHE «MaTeMaTuKay
Bomnpocsl k 3xk3ameny 2 cemecTp

Panuannas mepa yria. Onpezenenre cuHyca, KOCHHyca U TaHT'€Hca yriia.
3aBUCHUMOCTh MEX]y CHUHYCOM, KOCHHYCOM U TaHT€HCOM OJHOTO M TOTO € YIJIa.
TpuronomeTpruyeCcKue TOXKAECTBA.

DopMyJIbl CIT0KEHUS.

CuHyc, KOCUHYC U TaHT€HC JIBOWHOTO yTJIa.

DopmyJibl IPUBEACHUS.

CyMMa 1 pa3HOCTh CUHYCOB.

CymMa 1 pa3HOCTh KOCHHYCOB.

YpaBHeHue cos X = a.

YpaBHeHue sin X = a.

. YpaBHeHHE tg X = a, ctg X = a.
11.
12.
13.
14.

DyHKIUS y=c0s(X), €€ CBOWCTBa U rpaduK.
OyHKIHS y=sin(X), ee CBOKWCTBa U rpaduK.
OyHkus y=tg(x), ee CBOHCTBA U rpaduK.
[IpousBonHas GyHKIUH, €€ PU3HUECKHUI CMBICIT.

. IIpaBuna nuddepenuuponanus. [IpousBoaHas cymMmsbl, pa3HOCTH, IPOU3BEACHUS U

YaCTHOTO (yHKITHI.

[IpousBoanast crenmeHHOW (GyHKIUMUA. [IpoWM3BOIHBIE HEKOTOPBHIX 3JIEMEHTAPHBIX
byHKIHA.

['eoMeTpuyecKuii CMBICT TPOU3BOTHOM.

[Ipu3nak Bo3pacTanus, yObIBaHUS QYHKIHI.

OKCTpeMyMbl (QYHKIINH.

[IpumeHeHne Mporu3BOIHOM K HCCIIET0BAaHUIO (DYHKIIUU U TIOCTPOSHUIO IpauKOB.
HauGonbiee u HanMeHplIee 3HaueHUE QYHKIUU.

[onsiTre nepBooOpa3Hoii. OCHOBHOE CBOWCTBO MEPBOOOPa3HOIA.

[TpaBuia BeIUKCIEHUS IEPBOOOPA3HBIX.

OnpeneneHHbIiA HHTETpal. dopmyia Herorona-Jleliouuma. ITmomans
KPUBOJUHEHHOM Tpareiuu.

IIpusma. IlpaBuibHas mnpusma. Ilpamas u HakinoHHas npusma. I[lromans
MOBEpPXHOCTH U 0o0beM mpu3Mmbl. [lapamnenenunen. Ky6. Iliomans moBepxHOCTH U
00BbeM mapaiesienumnesa u Kyoa.

[Tupamupga. IlpaBunbHas nupamuaa. YcedeHHas nupamuga. Terpadap. [lmomans
MOBEPXHOCTH U 00BEM MTUPAMH/IBI.

Humuaap. [Tnommaak moBEpXHOCTH U 00bEM IUITUHIPA.

Konyc. Yceuennsiiit konyc. [1nomans moBepXHOCTH U 00beM KOHYCA.

Cdepa u map. Ceuenne chepnl u mapa. [nomaas moBepxXHOCTH U 00BeM chephl U
mapa.

CoOpiTue. BepositHoCTh coObITHS. CI0XKEHHE 1 YMHOKEHHE BEPOSTHOCTEH.
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[IpakTrueckue 3aaHus K SK3aMEHY
2 cemecTp

3 2
1. Haiinure MmakcumMym QYHKIMH Y = — X? + X? +6x—4 %

2. Haiigure naumenbliee 3avenue Gpynkuuu g(x) = logi(9 — x2).
3

3. 3anummre ypaBHEHHE KacarelbHOW K Tpaduky ¢yskoum f(x) = 4% —
MUHUMYMA.

4. 3anviuuTe ypaBHeHME KacaTenbHOM K rpaduky Qymkmuum f(x) = 3*t1 — 27X B rTouke eé
MaKCHUMyMa.

5. Haiinure Hambonblnee U HauMeHbliee 3HadeHue Qynkmun f (x) = x* — 2x? + 1 Ha oTpeske

2X*1 B Touke eé

1 41
[— > 1 5]. OnpenenuTs, KaKue 1esbie 3HaYCHUS TPUHUMAET (QYHKIIHS Ha 3aJaHHOM OTpPE3KeE.

. 4

6. Haiinure Hambonbllee W HauMeHblIee 3HaueHHme Qynkimuu f(x) = x* — 3 X3 Ha OTpeske
2. 41

[— = 5]. Omnpenenuts, Kakue 1efble 3HaUYeHUs IpUHUMAaeT (PyHKIHS Ha 3aJaHHOM OTpE3Ke.

. Haiimure Touku skctpeMymoB ¢pynkimu f(x) = e?* + eX — 3x + 2.

7
8. Haiiaure Touku skcTpemymoB QpyHkumn f(x) = 4x — 2eX — e?X — 5,
9
1

2

sin?x+ cos?x

. Haiimure npousBoanyro ¢pyukuuu f(x) = v
0. Haiigute npousBonuyro Gpynkimu f(x) = ﬁ.

o 6—X X+1
11. Haiiaure npousBoayro Gpynkimu f(x) = ’T +3In—-.

12. HaiiauTe npousBoaHyro QyHkimuf(x) = /X;—B + 41In %.

13. Haiigure abcrmcchl Beex Takux Tovek rpaduka GyHKmum
y = 0,5sin2x — cosx + X
B KOTOPBIX YIJIOBOM KOA(PPHUIMEHT KacaTeIbHOW paBeH 1.

tgx — sinx 1
14. JlokaszaTb TOXKIECTBO / BT = —ctg .
tg +sinx sinx

1+sinx 1—sinx 2
15. Jlokasatb J + J = , ipu 0<o=<m.

1—sinx 1+sinx €OS<
. cos 35"+ V3 sin35°
16.  Haiitu 3HaYeHHE BBIPAKEHU ————————
sin1505 3
s
17. Beraucouts cos2a, ecnu 4 tgo—4 ctgo=15u —~ SX= 2Tt.
. —T
18. Beraucouts sin2a , ecim 3 tga — 3 ctga =8 u — SX= 0.
o 1+cos2a—sin 2a _ -1
19. Haiitu 3HaueHne BhIpa)KeHU — 7 , €CJIU COS 0L = —-.
cosot+cos(5+cx) 2
o 1+cos2a—sin 2a . _ =3
20. HaiiTn 3HaueHue BoIpa)keHUsI —————————— , €CJIM Sin 00 = ——.
coso— sin(2m—a) 2
o . . —3m_ 3m
21. Haiiti Bce KOpHM ypaBHeHHs sin 2x + V2 sin x = 0, mpuHAIeKAIIHE OTPE3KY [T; £l
22. Pemute ypaBrenme 0,5sin2x + cos’x = 4c0s2X M yKa3aThb Kakoe-HHOYIb €ro pelieHue,
YZIOBJIETBOPSIOIIEE HEPABEHCTBY TX-X>> 0.
23. Pemmts ypaBHeHne v3 cos3x + sin3x = 2 sinx.

24.  Pemmmts ypaBHeHHE V9 — X2 - sin2x = 0.
25. lna ¢pyHKImMM y = 2c0SX HaiauTe nepBooOpasnyto F(X), rpaduk KOTOpOi MpOXOTUT yepes
Touky M(3;24).

f(x):iz—6x+2

26. lna  ¢yHKIMK X HaiinuTe mnepBooOpasHyto F(x), rpadux KoTopoii
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npoxoauT uepe3 Touky M(1;0).

27.
28.

o o o 1
Haiinure miomans Gurypsl, orpaHideHHON rpadukamMu QyHKIUN y= Zx3 ny=v2x.
Touka nBHXETCS MPSAMOIUHEHHO, €€ CKOPOCTh BhIpayKaeTcst popmyrioin

v(t) =1+ 2t. HalimuTe 3aKOH ABM>KEHUS, €CITM U3BECTHO, YTO B MOMEHT BPEMEHU
t = 2 KoopAMHAaTa TOYKH PABHSIACH YUCITY S.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

. o 2 5x-2

Brraucnure onpenenéHHblii UHTErpas fl T dx
X

T

BrrancimTe onpenenéHHbIi HHTErpal f(;*(cos2 x — sin®x) dx.

B npaBusnbHOI yeThpéXxyronsHoi nupamuae SABCD ¢ BepIIMHOM S CTOpOHA OCHOBAHUS
paBHa 8. Touka L — cepeauna pedbpa SC. Tanrenc yria mexay npsimeiMu BL u SA paBeH
a) [Iycte O — neHTp ocHOBaHUs upamMusl. Jlokaxute, uro npsimbie BO u LO
NEPIEHIUKYIISIPHBI.

0) Haitnure mmomaab MOBEPXHOCTH MMUPAMU/IBI.

B tpeyronphoii nupamune SABC u3BecTHbI 00KOBbIe pEOpa: OCHOBaHMEM BBICOTHI 3TOM
UpaMUIbI sBiIsieTcs cepearna Menquanbl CM tpeyronbHuka ABC. DTa BbicoTa paBHa 12.
a) Jlokaxwure, uTo TpeyroabHUK ABC paBHOOEPEHHBIN.

0) Haitnure 00b6éM mupamuast SABC.

Pebpo xky6a ABCDA1B1C1D1 paBHo 6. Touku K, L 1 M — nentpsl rpaneit ABCD,
AA1D1D n CC1D1D cOOTBETCTBEHHO.

a) [loxaxxure, uro B1KLM — npaBuibHas nupaMuja.

0) Haitnure 00b6éM B1KLM.

OcHoBaHMEM MPSAMON TPEYrOJIbHOW MPU3MBI ABJISETCS NPAMOYTOJIBHBIN TPEYTOJIbHUK
ABC c npsimbiM yriioM C. /lnaronanu O0OKOBBIX T'paHEH U paBHBI 15 1 9 COOTBETCTBEHHO,
a) [lokaxxure, 4TO TPEYTOJIBbHUK NPSMOYTOJIbHBIM.

0) Haitnure 00pEM mupamuapt

Hana nupamuna PABCD, B ocHoBanuM — Tpaneuus ABCD ¢ 6onbmmM ocHOBaHHEM AD.
N3BectHO, uTO cymma yriioB BAD u ADC paBua 90°, a miiockoctu PAB u PCD
NEPIEHIUKYJISIPHBI OCHOBaHHUIO, IIpsiMble AB 1 CD nepecekaroTcs B ToUke K.

a) JlokazaTsp, 4T0 TI0cKOCTh PAB niepneHauKkynspHa miockoctu PCD.

0) Haiinure 006éM PKBC, ecmu AB=BC=CD =2,a PK =12.

B tpeyronsnoit nupamune PABC ¢ ocnoBanueM ABC u3zBecTtHO, uT0 AB =13, PB =15,
OcHoBaHMeM BBICOTHI 3T0i nupamuasl sBisercs Touka C. [Ipsameie PA u BC
NEePHEHIUKYISPHBIL.

a) [lokaxxure, 4to TpeyrojibHUK 4ABC NpsIMOYTOIbHBIN.

6) Haitnure o6bem mupamuasl PABC.

OcHoBaHMeM NpsAMoil yeTbipexyronbHoi npusmsl ABCDA1B1C1Di siBisiercst poMO
ABCD, AB = AA.

a) Jlokaxure, uto npsimbie A1C u BD neprneHaAuKyJISpHBI.

0) Haitnure o6pem npusmsl, eciu A1C = BD = 2.

B koHyc, paanyc ocHOBaHUSI KOTOPOIrO paBeH 3, BIMCaH 1ap paauyca 1,5.

a) M300pa3ute oceBoe ceueHrne KOMOWHAIIMH 3TUX TEll.

0) Haligute oTHOIIEHHE TJIOMIAIN MTOJIHOM MOBEPXHOCTH KOHYCA K IUIOMIAIH
MTOBEPXHOCTH LIapa.

B ogHOM 0CHOBaHUM NPSMOT0 KPYroBOIo HMJIMHpPA ¢ BBICOTOM 12 1 pannycom
OCHOBaHMS 6 IpoBejieHa Xoplia AB, paBHas paJnyCcy OCHOBaHUs, a B IPYTOM €T0
OCHOBaHuU npoBeAEH nuamerp CD, neprneHauKkysapHelii AB. [locTpoeHo ceueHne
ABNM, npoxojsiiiee yepes npsamyro 4B nepnenaukyisapHo npamoit CD tak, yto Touka C
U LIEHTP OCHOBAHUS LIWJIMHJPA, B KOTOPOM IIpoBeaEH nuameTp CD, nexar ¢ oJHOH
CTOPOHBI OT CEYEHHS.

a) Jlokaxkxure, 9TO TUArOHAIH 3TOTO CEYCHHS PAaBHBI MEXKIY COOOIA.

0) Haitnure 006éM mupamuasl CABNM.
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40.

41.

42.

43.

44,

45

46.

47.

48.

B unnunape obpasyroias nepreHauKyispHa MI0CKocTH ocHoBaHus. Ha okpyskHOCTH
OJIHOTO M3 OCHOBaHUI MUIUHAPA BEIOpaHbl TOUKU A, B 1 C, a Ha OKPYKHOCTH JIPYTOro
ocHoBaHusi — Touka Ci, mpuaém CC| — oOpasyromias mumHapa, a AC — auameTp
ocHoBaHus. M3BecTHO, 4TO , .

a) [lokaxkure, 4TO yroja MeXIy MPSMBIMU U PABEH .

0) Haiigure 00bEM IumuHpA.

B unnunaape obpasyroias nepreHauKyispHa MI0cKocTH ocHoBaHus. Ha okpyskHOCTH
OJIHOTO M3 OCHOBaHUI MUIUHAPA BEIOPAHBI TOYKHU , @ HA OKPYKHOCTH JIPYTOTO
OCHOBaHUs — TOYKa , MpU4EM — oOpa3zytomias uuauHapa, a AC — auaMeTp OCHOBaHUSI.
W3BecTHO, UuTO , .

a) Jlokaxkure, 4TO yroj MeXIy MPSMBIMU U PABEH .

0) Haiigure 00bEM mmumuHpA.

B nmnmmHIpe Ha OKpYKHOCTH OJHOTO M3 OCHOBaHUH ITMJIMH/IpA BEIOpaHbI TOUKH A U B, a
Ha OKPY>KHOCTH JIPYroro OCHOBaHUs — Touku B1 u C1, npuuém BB — oOpasyromas
nuiuHapa, a AC| nepecekaeT ero oCb HHIMHAPA.

a) Hokaxwure, uto yroa C1B4 = 90°.

0) Haitnure mmomraab 60KOBOM MOBEpXHOCTH, eciii AB =16, BB1 =5, B1C1 = 12.

B nunuHApe Ha OKPY>KHOCTH OJTHOTO U3 OCHOBAaHUH IMIIMHIpA BEIOpaHbl TOUkU A U B, a
Ha OKPY>KHOCTH JAPYTroro oCHOBaHUsS — To4Yku B1 u Ci, mpuuém BB — oOpa3yromias
IMHIpa, a AC1 IEpeceKaeT ero 0Ch LMMJINHAPA.

a) Jlokaxxure, uto yroa C1BA = 90°.

0) Haiigure nnomaas 00KOBOW MOBEpXHOCTH, eciiu AB = 16, BB1 =5, B1C1 = 12.

B unnunape obpasyroias nepreHauKyispHa MI0CKocTH ocHoBaHus. Ha okpyskHOCTH
OJIHOTO M3 OCHOBaHUI MUIUHAPA BEIOpaHbl TOUKU A, B 1 C, a Ha OKPYKHOCTH JIPYTOro
ocHoBaHusl — Touka Ci mpuuém CCi — obpa3yromias muiuHapa, a AC — auameTp
ocHoBaHus. MI3BeCcTHO, 4TO

a) Jlokaxxure, 9to yroa mexay npsameimu BC u AC| paBeH

0) Haiinute paccrosuue ot Touku B 10 AC.

. B xoHyce ¢ BepimnHOi#l S 1 ieHTpoM ocHOoBaHus O paanyCc OCHOBaHUs paBeH 13, a

BbIcOTa paBHA Touku 4 1 B — KoOHIIBI 00pa3zyronmx, M — cepenuna SA, N — Touka B
MJIOCKOCTH OCHOBAHUS Takasl, 4To npsiMas MN napasuienbHa npsamon SB.

a) Jlokaxure, yto ANO — npsimoii yroJ.

0) Haitnure yron mexay MB 1 TIII0CKOCThIO OCHOBAHUS, €CJIA TOTIOJHUTEIHLHO H3BECTHO
yto AB = 10.

Pannyc ocHOBaHUA KOHYCa C BEPIIMHOW S M IEHTpOM OocHOBaHMs O paBeH 5, a ero
BbIcOTa paBHa Touka M — cepennna obpa3zyromeit SA KoHyca, a Touky N u B nexat Ha
OCHOBaHWU KOHYCa, mpuuéM npsimasi MN napaiienpHa oOpa3yromiei konyca SB.

a) Jlokaxxute 4To — MNpsIMOM.

0) Haitnure yron mexay npsMoit BM 1 TJIOCKOCTBIO OCHOBaHMS KOHYca, eciiu AB = 8.
B umnmnape obpasyroias nepneHIuKyJIspHa IIOCKOCTH OcCHOBaHUs. Ha okpy>KHOCTH
OJIHOTO M3 OCHOBAaHMH IWJINH]IpA BEIOpaHbI TOUKH A U B, a Ha OKPY>XKHOCTH JPYTOro
ocHOBaHUA — ToukH B1 u C1, mpuuem BB| — o0pa3zyromas HUIHHIpa, a 0Tpe3oK AC|
IepeceKaeT OCh UUINHAPA.

a) Jlokaxure, uto yroa ABCi npsiMoil.

0) Haitnure mommaab 60KOBOM MOBEPXHOCTH MIIMHpPA, eciiu AB = 15, BB1 =21,

B1C1 = 20.

JaH npsiMoii KpyroBoil KoHyc ¢ BepuinHod M. OceBoe ceueHre KOHYCca — TPEYTOJIbHUK
¢ yrnom 120° npu BepimHe M. Obpa3yromias koHyca paBHa Yepes Touky M mpoBeeHO
ceueHre KOHyca, MepreHINKYIIPHOE OTHOM U3 00pa3yIomuX.

a) /lokaxxure, 4TO MOJTYUYEHHBIN B CEUEHUU TPEYTOJIbHUK TYIIOYTOJIbHBIM.

0) Haitnure mmomiaap ceueHusl.
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50.

51.

52.

53.

54.

55.

56.

B o1HOM OCHOBaHWU MPSIMOTO KPYroBOTO HMJIMHAPA C BBICOTOM 3 U paguycom
OCHOBaHUs 8 MpoBeJeHa Xopaa AB, paBHasi paJlyCy OCHOBAaHHUS, a B IPYTOM €ro
OCHOBaHMU NIPOBeAEH nuametp CD, nepneHauKyasipHbiid AB. [locTpoeHo ceueHue
ABNM, npoxopsiee yepe3 npsmyro 4B neprneHaukyispHo npsmoi CD Tak, uro Touka C
Y LIEHTP OCHOBAaHUS LWJIMHAPA, B KOTOPOM MpoBeacH auamerp CD, nexar ¢ OJJHOU
CTOPOHBI OT CEUEHUS.

a) Jlokaxxure, 4TO JUArOHAIIN ATOTO CEUCHUS PaBHBI MEXIY COOOM.

0) Haiigure 066éM mupamust CABNM.

B o1HOM OCHOBaHWU MPSIMOTO KPYroBOTO HMJIMHAPA C BBICOTOU 9 U paguycom
OCHOBaHUs 2 MpoBeJeHa Xopaa AB, paBHasi paJnyCcy OCHOBAaHHUS, a B IPYTOM €ro
OCHOBaHMU NPOBeAEH nuametp CD, nepneHauKyasipHbiid AB. [locTpoeHo ceueHue
ABNM, npoxopsiee yepe3 npsmyro 4B neprnesaukyispHo npsmoi CD Tak, uro Touka C
Y LIEHTP OCHOBAaHUS LIMJIMHAPA, B KOTOPOM MpoBeacH auamerp CD, nexar ¢ OJJHOU
CTOPOHBI OT CEUEHUS.

a) Jlokaxxure, 9YTO JUArOHAIIN ATOTO CEUCHUS PAaBHBI MEXIY COOOM.

0) Haiigure 066éM mupamunst CABNM.

JaH npsiMoil KpyroBoil UIMHIP BBICOTON 9 1 pannycoM 2. B 0JHOM K3 OCHOBaHUM
npoBesieHa Xxopia AB, paBHasi panyCy OCHOBaHHs, a B JPYTOM OCHOBAaHUHU MPOBEAEH
nuametp CD, nepneHauKyIsapHbIi npsamoit AB. IlocTpoeHo ceuenne nuimHapa
IJI0CKOCTBI0 ABNM, nepnenaukyaspHoi npsimoid CD, npuuém touka C U LEHTp
OCHOBaHUs HWIMHJpPA, CoJlepKaiero orpe3ok CD, exar 1o oJJHy CTOPOHY OT
IJIOCKOCTH CEYEHUS.

a) Jlokaxxure, 4TO JUAroOHaIN YeThIpEXyrodbHUKa A BNM paBHEI.

0) Haiigure 066éM mupamunst CABNM.

JaH npsiMoil KpyroBoil UIMHIP BBICOTOM 3 U pagnycoM 8. B 0JHOM 13 OCHOBaHU
npoBejieHa xopia AB, paBHasi panyCy OCHOBaHUs, a B JPYTOM OCHOBAaHUHU MPOBEAEH
nuametp CD, nepneHauKyIsspHbli npsamoit AB. IlocTpoeHo ceuenne nuimHapa
IJI0CKOCTBI0 ABNM, nepnenaukyispHoi npsimoit CD, npuuém touka C U LEeHTp
OCHOBaHUS HWIMHJpPA, CoJlepKaliero orpe3ok CD, nexar 1o oJJHy CTOPOHY OT
IJIOCKOCTH CEYEHUS.

a) Jlokaxxure, 4TO JUAroHaIu 4eThIpEXyrodbHuKa A BNM paBHEI.

0) Haiigure 066éM mupamusiet CABNM.

B unnunaape obpasyroias nepreHauKyispHa MI0ckocTu ocHoBaHus. Ha okpyskHOCTH
OJIHOTO M3 OCHOBAaHUH MIIUHAPA BEIOpaHBI TOUKH A U B, a Ha OKPYKHOCTHU APYTOTO
ocHoBaHUs1 — TO4kHU B u C1, npudem BB — oOpasyromias MuinHapa, a oTpe3ok 4C
NepeceKaeT OCh MUINHAPA.

a) Jlokaxxure, uto yroa ABCi npsimMoii.

0) Haiigure mnomaas 00KOBOW MOBEPXHOCTHU IIWIIMHIpA, eciiu AB = 15, BB =21,

Bi1C1 =20.

B npaBunbHOI 4eThIpéxyroapHoil nupamuae SABCD ¢ BeplInHO# S CTOPOHA OCHOBaHUS
paBHa 4. Touka L — cepenuna pebpa SC. TanreHc yriia Mexxay npsmbeiMu BL u SA paBeH
a) [lycts O — nenTp ocHoBaHMs nupamuabl. Jlokaxure, uro npsmeie 50 u LO
NEePIEeHIUKYISIPHBI.

6) HaiimuTe rutomass moBepXHOCTH MTUPAMUJIBI.

B npaBunibHOM TpeyronbHo nipusme ABCA1B1C1 Bce pédpa paBHbl 6. Ha péopax A4 u
CC) ormeuensl Touku M u N cOOTBETCTBEHHO, puuéMm AM =2, CN = 1.

a) Jlokaxxure, 9To mI0cKOCTh MNB| pa3OuBaeT npu3My Ha 1Ba MHOTOTPaHHUKA, 00bEMBI
KOTOPBIX PaBHBI.

0) Haitnure 00bEM TeTpasapa MNBB:.

B npaBunbHO# TpeyronbHoil npusme ABCA1B1C1 Bee pébpa pasHbl 8. Ha pédpax 441 u
CCy ormedeHbl TOUku M 1 N COOTBETCTBEHHO, NpuuéM AM =3, CN = 1.
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57.

58.

59.

60.

a) Jlokaxxure, 9To mI0cKOCTh MNB| pa3OuBaeT npu3My Ha 1Ba MHOTOTPaHHUKA, 00bEMBI
KOTOPBIX PaBHBI.

0) Haitnure 006EM TeTpasapa MNBB:.

Ha pébpax AB u BC tpeyronsHoii nupamuabl ABCD otmeuens! Touku M u N
COOTBETCTBEHHO, IpuueéM AM : BM = CN : NB=1: 2. Touku P u Q — cepeirHbl CTOPOH
DA v DC cOOTBETCTBEHHO.

a) Jlokaxure, uto P, O, M u N nexar B OJJHOH TUIOCKOCTH.

6) Haiitu oTHOIIEHHE 00BEMOB MHOTOTPAHHUKOB, HAa KOTOPBIE TNIOCKOCTE POM
pazOuBaeT mUpamMumIy.

B tpeyronphoii nupamune SABC u3BecTHbI 00KOBbIe pEOpa: OCHOBaHMEM BBICOTHI 3TOM
nUpaMubl sBisieTcs cepearna Menquanbl CM tpeyronbHuka ABC. DTa BbicoTa paBHa 12.
a) Jlokaxwure, uTo TpeyroasHUK ABC paBHOOEPEHHBIN.

0) Haitnure 00b6éM mupamuast SABC.

OcHoBaHMEM MPSAMON TPEYTOJIbHOU MIPU3MBI ABJIAETCS IPAMOYTOJIbHBIN TPEYTOJIbHUK
ABC c npsimbiM yriioM C. Jlnaronanu O0OKOBBIX TpaHEW U paBHBI 15 1 9 COOTBETCTBEHHO,
a) Jlokaxxure, 4TO TPEYTOJIBbHUK NPAMOYTOJIbHBIN.

0) Haitnure 00bEM mupamuapt

Jlana npaBuibHast yeTblpéxyronbHas nupamuaa SABCD c¢ BepmnHoil S. Touka M
pacrnionoxena Ha SD Tak, uro SM : SD =2 : 3. P — cepeauna pedpa AD, a Q cepeanna
pebpa BC.

a) Jlokaxxure, 4TO cCeYECHNE MUPAMUJIBI INTIOCKOCTHI0 MOP — paBHOOEApEHHAS TPAIICIIHs.
0) Haiinute oTHOIIEHNE 00BEMOB MHOTOI'PaHHUKOB, Ha KOTOPBIE MII0CKOCTh MQOP
pa3OuBaeT mUpamMumIy.
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Kpurtepun onieHKH Ha 3K3aMeHe
DK3aMeH MPOBOJAUTCS B TUCbMEHHOU (hopme 1o OusieTam win B popMe TECTUPOBAHUS.
Kputepun orieHKH pu NpoBeICHUH SK3aMeHa 1o Ouieram

«OTIUNYHO» «XOpOLIO» «YJOBJIETBOPUTEIILHO» | «HEYJOBIETBOPHUTEI
bHO»

CTYJIEHT CTYJIEHT  PacKpbIBaeT | CTyIGHT  PACKPbIBAET | CTYACHT HE PACKPbLI
pacKkpbIBaeT TEOPETUYECKUI BOMPOC, | TEOPETUYECKUN BOMPOC | TEOPETHUECKUI
TEOPETUYECKUI IIPAaKTUYECKOE 3aJaHue | He B IIOJHOM Mepe, | BOIpOC,
BOITPOC ousnera, | BHIOJIHSAET 0e3 | JomycKaeT HETOYHOCTH | IPAKTHYECKOe
MPaKTHUYECKOE OIINOOK, Ha | B ¢opmymupoBkax (1-2 | 3amaHue HE
3a/IaHM€ BBIIIOJIHSIET | JOMOJHUTENIbHbBIE OLuOKN), BBIITOJIHUIL.
6e3 OLMOOK, | BOIIPOCHI OTBEUAET | MPAKTHUECKOEe 3a/laHue
YBEPEHHO OTBEYAET | HEYBEPEHHO, JOMYCKAET | BBIIIOJIHEHO YacCTUYHO,
Ha JIOTIOJIHUTEbHBIE | HE TOYHOCTH B | C JOMYIICHHEM OLITHOOK
BOITPOCHI ONpeJIECICHUSIX. B pacuérax.

Kputepun onieHKH npu NpoBeCHUN SK3aMeHa B (hOpMe TECTUPOBAHUS

OLIEHKa OTJINYHO» «XOpOLIO» «YIOBJIETBOPUTEIILHOY» | «HEYJOBJIETBOPUTEIHLHO»
B nponenrax 91-100% 76-90% 60-75% 0-59%
B Gamnax 46-50 36-45 30-35 0-29
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