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1. Ileqn ocBOeHMS] AUCHMIIMHBI

IIporpamma yueOnoi qucrummumuabl [IOY J1.01 «MaTtemaTHkay SBISIETCS YaCTHIO MIPOTPAMMEI ITOJITOTOBKH
CIIEIUAINCTOB CPeAHEro 3BeHa B coorBeTcTBHM ¢ PI'OC.

Conepxanue pabouei mporpaMMbl OpUCHTUPOBAHO Ha JIOCTIKEHHUE CIICAYIOIIHX TIEICH:
obecnieueHre cChOPMUPOBAHHOCTH MPEICTABICHHI O COIIMATBHBIX, KYJIbTYPHBIX U ICTOPUICCKHIX (PaKTOpaX CTAHOBJICHHS
MaTEeMaTUKU;
-obecreueHrnecq)OpMHUPOBAHHOCTHIIOTMYECKOT0, AT OPUTMUYECKOrOMMATEMATHISCKOT OMBIITIICHHS,
-obecrieueHrec(hOPMUPOBAHHOCTH YMEHUMITPUMEHSI THITOY YCHHBIC3HAHUATIPUPEIICHUMPA3TNYHBIX 3312,
obecreueHre chOpMUPOBAHHOCTY TIPENICTABIICHHH O MATEMATHKE KaKYaCTH O0IIICUEIIOBEYCCKONKYIBTYPbI, YHUBEPCATLHOM
SI3BIKEHAYKH,IT03BOJISIOIEMOIIMCEIBATE MU 3YYaThPEATIBHBIENIPOLIECCHI UABIIEHU.

2. MeCTO IMCHHILIHHBI B crpykrype IIICC3

VYuebnas mucipuinHa [TIOY /.01 «MaremaTtrka» siBIsieTcss Y4EOHBIM IPEAMETOM 00s3aTeNbHON NpeIMETHON
obnactn «Maremaruka u uHpopmarukay GI'OC cpemHero odmiero oOpa3oBaHMs; W3ydaeTcs B 00IIE0Opa3oBaTEIbHOM
nukine ydeOnoro mwiaHa OIIOIT CIIO Ha 0a3e OCHOBHOro OOIIEro OOpa3oBaHUS C TOJYYCHHEM CPEIHEro OOIIero
obpazosanus ([IIICC3).

B yue6HoM mmane IIIICC3 yuebnas mucrmmimaa [IOY].01 «MaremaTnka» BXOAHT B COCTaB OOIIUX
00111e00pa30BaTENbHBIX YUeOHBIX AUCIMIUINH, (POPMUPYEMBIX M3 00s3aTeNbHBIX NpeaMeTHbIX obnacteit ®I'OC cpenHero
ob1ero obpazoBanust, aist crierpanbHocted CITO cooTBercTBytomero nmpoduiis npoeccnoHanbsHOro 00pa3oBaHus.

Vuebnas qucuuminaa [IOYJ1.01 «MaTtemartukay» ocBanBaeTcs Ha epBoM Kypcee (1, 2 cemectpsr).

3. IlepeyeHb pe3yabTaTOB 00y4eHHs MO JUCHUILIHHE

OcBoenne yueOHOW IUCHMIUIMHBL «MatemaTtuka» o0ecreYnBaeT JOCTIDKEHHE CTY/ASHTAaMH  CIEIyIOUINX
pe3yJbTaToB!

JIMYHOCTHBIX:
- c(OpMHUPOBAHHOCTD NPEICTABICHUH O MaTEMaTHKE KaK yHHBEPCAIbHOM S3bIKE HayKH, CPEICTBE MOACIUPOBAHUS SBJICHUH
U TIPOLIECCOB, UAESIX U METOJIaX MaTEMaTHKH;

- IOHMMAaHHE 3HAYUMOCTH MAaTEMATHKU Uil HAay4HO-TEXHHYECKOro mporpecca, c(hOpPMHPOBAHHOCTh OTHOLICHHSA K
MaTeMaTHKe KaK K 4aCTH OOIIEUeIOBEUECKOM KyIbTYpPhl Yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHS MaTEeMaTHUKH, 3BOJIOLHEH
MaTeMaTHYECKUX HICH;

- Pa3BUTHE JIOTMYECKOrO MBIIUICHHUS, IPOCTPAHCTBEHHOIO BOOOPAKEHHMS, AITOPUTMHUYECKOH KYyIbTYpPHl, KPUTHYHOCTH
MBIIUIEHUS Ha YPOBHE, HEOOX0AUMOM Jutsl Oyaymieil mpodeccHoHanbHOM NesTeNbHOCTH, A1 IPOODKEHUsT 00pa30BaHUs U
camMo00pa3oBaHusl;

- OBJIaZICHHE MaTEMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOIUMBIMU B ITOBCEJHEBHOMN JKU3HH, JUITOCBOSHHS CMEXKHBIX
€CTECTBEHHOHAYYHBIX AUCIUIUINH U JUCLMIUIMH MPO(ECCHOHANBHOTO LKA, IUIANONYyYeHUS 00pa30oBaHus B 00J1acTAX, He
TpeOyIONMX YrIIyOJIeHHOM MaTeMaTHIECKON TOATOTOBKHY;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa30BaHMIO, HA MPOTSHKEHHMHM BCEH IKH3HU;
CO3HATENBbHOE OTHOIIEHHE K HENPEPHIBHOMY 00Pa30BAHUIO KaK YCIOBHIO YCIIEIIHOHN MpogecCHOHATBHON 1 00IIeCTBEHHOH
JIeATEILHOCTH;

- TOTOBHOCTb H CIIOCOOHOCTB K CAMOCTOATENIFHOM TBOPUECKON M OTBETCTBEHHOM AESTEIBHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOM PaboTe, COTPYAHMUYECTBY CO CBEPCTHHKAMHU B 00pa30BATEIBHON, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIeI0BATENBCKOM, MPOEKTHON U IPYTUX BUAX AESTEIbHOCTH;

- OTHOUICHHE K MPOGECCHOHAIBHON AEATEIHHOCTH KaK BO3MOXKHOCTH YYacTHSl B PEIICHHH JIMYHBIX, OOIIECTBEHHBIX,
TOCYIAapCTBEHHBIX, OOMICHATMOHANBHBIX TPOOIIEM;

MeTanpeaMeTHbIX:

- yYMEHHE CaMOCTOSITENIbHO OMpEeneNsATh LENH NEATENbHOCTH M COCTaBIATh IUIAHBI JAESITEIBHOCTH; CaMOCTOSTEIHHO
OCYIIECTBIIATh, KOHTPOJIMPOBATh M KOPPEKTUPOBATH JEATENBHOCTH; WCIOJIB30BaTh BCE BO3MOXHBIE PECYPCBHI JUIS
JOCTID)KEHHS TTOCTABJICHHBIX LENCH W peann3aliy INIaHOB AESTENbHOCTH; BBIOMPATh YCHEUIHbIE CTPAaTErWd B Pa3IHMIHBIX
CUTYaLSIX;

- YMEHHE NPOAYKTUBHO OONIATHCS M B3aMMOJICHCTBOBATH B IPOIIECCE COBMECTHOM NEATENBbHOCTH, YUUTHIBATH ITO3HIIUH
JPYrUX YHaCTHHKOB JIEITENBHOCTH, 3((EKTUBHO pa3peniaTh KOHQINKTHI;

- BJIQJICHWE HABbIKAMU TO3HABATENFHOW, Y4eOHO-MCCIEOBATEIbCKOMN W TPOEKTHOH  JEATeNbHOCTH, HaBBIKAMU
pasperieHus mpoOiieM; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIEHOMY TTOMCKY METO/IOB PEIIECHHS ITPAKTHYECKHUX 3a7ad,
TIPUMEHEHHIO PA3IMYHBIX METO/IOB MTO3HAHNS;
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- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIILHOM I/IH(i)OpMaIII/IOHHO'HO3H3B3TCJ’ILHOI7[ ACATCIIbHOCTH, BKJIIOYAsl YMCHHC
OPUCHTUPOBATHCA B PA3JIMYHBIX HUCTOYHHKAX I/IHq)OpMaIII/II/I, KPUTHYCCKN OLCHUBATHL U UHTCPIIPETUPOBATH I/IH(i)OpMaIII/HO,
MOJTY4aeMyro U3 pa3jIMYHbIX UCTOYHHUKOB,

=~ BJIAACHUC A3BIKOBBIMU CPEACTBAMU: YMCHHE SCHO, JIOTMYHO, TOYHO H3JIaraTb CBOKO TOYKY 3pCHUA, HCIOJIb30BATh
AZICKBATHBIC A3BIKOBBIC CPCICTBA,

= BJIAaJJCHHUC HaBbIKaMH MO3HABaTEIbLHOU pe(l)J'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX HCﬁCTBHﬁ N MBICIIMTCIIBHBIX
mponeccoB, UX pE3yjabTaTOB U OCHOBaHHﬁ, T'paHUll CBOCT'O0 3HAHUA W HC3HAHMA, HOBBIX IMO3HABATCJIIbHBIX 3a4a4 U CPCACTB
JJIA UX JOCTHIXKCHUS,

= HeJ'ICYCT’peMJ'IéHHOCTB B IIOUCKaX W NPHUHATHU pelHeHHﬁ, COO6pa3I/ITeJ'ILHOCTL U HUHTYUIUA, Pa3BUTOCTH
MMPOCTPAHCTBEHHBIX HpeHCTaBHeHHﬁ; CIIOCOOHOCTH BOCIIPpUHUMATL KpPAaCOTy U TapMOHHIO MUPA,

NpeAMeTHBIX:

- c()OpMHUPOBAHHOCTH TPE/ICTABICHUI O MaTeMaTHKe KaK YaCTH MHPOBOM KYJIbTYpbl M MECTE MAaTEMAaTHKH B COBPEMEHHOM
LUMBHJIM3ALIUH, CIIOCO0AX ONMCAHUS SIBIICHUH PealbHOro MUpa Ha MaTeMaTHYECKOM SI3bIKE;

- c(hOpMHUPOBAHHOCTh TIPEJCTABICHHH O MaTEMaTHYeCKHX IOHATHSAX KaK BaKHEHIIMX MAaTeMaTHYECKUX MOJEIsX,
MO3BOJISIIOIIMX ONMUCBIBATh M H3y4yaTh pa3Hble IPOLECCHl U SBJICHUSA; NOHMMaHHE BO3MOYKHOCTH aKCHOMAaTHYECKOTO
MIOCTPOCHMS MAaTEeMaTHUECKUX TEOPUA;

- BJIAJICHHE METOJaMH JOKa3aTelbCTB M aJIrOPUTMOB pPEIICHUsS; YMEHHME HX NPUMEHATh, NMPOBOAUTH JlOKa3aTeNbHbIE
paccyxJeHus B XOA€ pEellCHUs 3a/1a4;

- BJIaJIcHUE CTaHAApPTHBIMM IpUEMaMM pEIIEHUs pPAlMOHAJIBHBIX M HPPAIMOHANBHBIX, IOKa3aTEeNbHBIX, CTENECHHBIX,
TPUTOHOMETPUYECKUX YPaBHEHUH M HEPAaBEHCTB, X CHUCTEM; MCIONb30BAaHUE I'OTOBBIX KOMIBIOTEPHBIX MPOTrPaMM, B TOM
yHcie I MOKCKa MyTH PEeLleHNs U WUTIOCTPALMH PEeIICHNs] ypaBHEHUH 1 HEpaBEHCTB;

- c()OpMUPOBAHHOCTh MPEICTABICHUI 00 OCHOBHBIX MOHSTHSX MATEMaTHYECKOrO aHajiu3a M HMX CBOWCTBAX, BIaJICHUE
YMEHHEM XapaKTepH30BaTh IoOBeAecHHE (YHKIHHA, HWCIONb30BAHHE NONYYCHHBIX 3HAHWHA JUI OIMCAHWS W  aHaIM3a
peanbHbIX 3aBUCUMOCTEM;

- BJIaJICHHE OCHOBHBIMH TOHSTHUSIMH O IUIOCKMX M TIPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (HUI'ypaX, HX OCHOBHBIX
CBOMCTBaxX; CPOPMHUPOBAHHOCTh YMEHHsI PACIIO3HABaTh reOMeTpHUecKkre (QUTyphl Ha YepTekKax, MOJCISX U B peabHOM
MHp€; IPUMEHEHHE U3Y4CHHBIX CBOMCTB T€OMETPHYECKHX GUIyp U (GOpMYI ISl peleHHs [eOMETPUUSCKUX 3a/ay U 3a1a4
C IIPAKTUYECKUM COZEP)KAaHHEM;

- c(OpMHUPOBAHHOCTb NPEICTABICHUN O Mpoleccax M SBJICHHAX, UMEIOIINX BEPOSTHOCTHBIM XapakTep, CTaTUCTHYECKHX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE, OCHOBHBIX IOHATHUSAX JJEMEHTAPHOM TEOPUHU BEPOATHOCTEW; YMEHHMH HAXOOUTH H
OLICHUBATh BEPOSITHOCTH HACTYIUIEHUsI COOBITHH B NMPOCTEHINMX MPAKTUYECKHX CUTYAIUAX M OCHOBHBIE XapaKTE€PHUCTUKU
CIIy4aiHbIX BEJINYMH;

= BJIaICHUE HaBbIKaMU HCIIOJIb30BAHUS I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU PEIICHUH 3a/1a4.

4. Crpyxrypa u conep:kanue THCHMIUIHHBE

4.1. OO0mas Tpya10eMKOCTh AMCHUILIMHBI B yacax O6mas
TPYAOEMKOCTh TUCHUIUIMHBI COCTaBIACT 244 4acoB.
dopma IPOMEKYTOUHOM ATTECTALIMH T10 IUCLIUILTHHE: 3K3aMEeH BO 2 CeMeCTpe.
Tabnuua pacnpeneneHus: TpPyI0EMKOCTH AUCIMIUIMHEI (B 4acax) M0 BUIAaM HAarpy3Kd 0Oy4aromerocs UIo paszeiaM
JUACIIATIAHBL

Bunel u yacel aynu-
TOpPHOM paboTHI, X

Ne Ce- | TpyZOEMKOCTS (B Camocrost- Texymue dhopmbl
Paznens! 1 TeMBI AUCIUTUTIHbI MecTp gacax) TenbHas KOHTPOJIS
IIpaxTmye- pabora
Jlexuuu | CKue 3aHs-

TS
Beenenue. 1 1 0
Paszgen 1.
PasButue NoHATHS 0 YMCIIe. 1 7 8 0
Tema 1.

1 M 1 7 8 0 KonTponbhas
JeictBuTenbHbIE pabora Ne 1
"mena. Kontponshas

pabora Ne 2
Pazpnen 2.
KopHu, ctenenun 1 18 18 0

U J10rapu(pMBbI.




2 | Tema 2. Crenennas GyHKIHS. 6 6 KonTponbnas padora
Ne 3

3 | Tema 3. TTokasarenbHast 6 6 KonTponbnas padora
GyHKIWS. Ne 4

4 | Tema 4. Jlorapudmuueckast 6 6 KontponpHas pabora
GbyHKIHS. Ne 5
Pazpnen 3.

IIpsmBbIe 1 MUIOCKOCTH 18 18
B MPOCTPAHCTBE.

5 | Tema5. AxcuoMr 6 6 KonTponsHas paGora
CTEPEOMETPHH U HX No 6
MPOCTENIINE CIIEACTBUSL.

6 | Temab. Hapannenwgcm 6 6 KonTponsHas padora
OPSIMBIX UIIOCKOCTEH. No 7

7 Tema 7. [leprieHIUKYISIPHOCTD 6 6 KoHTponbHast pabora
NPSAMBIXHU TJIOCKOCTEH. No 8
Paszneu 4. 7 7
KoopauHaThl 4 BEKTOPBI.

g | Tema 8. Jlexapronst 7 7 Konrposnshas pabora
KOOpPJIMHATBI UBEKTOPHI B No 9
IPOCTPaHCTBE.

Paznea S.
OCHOBBI TPUTOHOMETPHH. 18 18

9 Tema 9. Tpuronomerpudeckue 6 6 KoHnTponbHas pabora
(dbopMyIbL. NelO

10 | Tema 10. 6 6 KonTponbHas pabora
TpuroHomerpuueckue Nell
YpaBHEHHUS.

11 | Temall. 6 6 KonrposnbHast
Tpuronomerpuueckue paGoraNel2
byHKIMN.

Paznean 6.
MHoOrorpaHHUKH H KpYIJjble 24 24
TeJaa
12 | Tema 12. MHOrOrpaHHHKH. 6 6 Kontponsras paGora
Nel3KonTponsHas
pabora Nel4
13 | Tema 13. Tena BpameHus. 6 6 KonTponbHas pabora
Nel5

14 | Tema 14. OObéMBI 6 6 Konrponshas padora
MHOTOTPaHHHKOB. Nel6

15 | Tema 15. O6bEMEL 1 6 6 KonTposbHas pabota
TIOBEPXHOCTH TENIBPALICHHUS. Nel7
Paznen 7.

Hauana mateMaTH4ecKoro 8 8
aHaJImn3a

16 | Tema 16. TIpoussomnas u eé 4 4 Konrponshas pabora
TEOMETPUUECKUIA CMBICI. Nel8

17 | Tema 17. Tlpumenenue 4 4 KorTpomsHas pa6ora
MIPOU3BOJHON KUCCIIEI0BAHUIO Nol9
byHKIHY. j
Pa3zpnen 8. 6 6
HHaTerpan u ero npuMeHeHune

18 | Tema 18. Mnterpa. 6 6 KontponbHas pabora

Ne20
4 4
Pazpnen 9. Komounaropuka
19 | Tema 19. KombunaTopuxa. 4 4 Kontponpras pabora




Ne21
Paznen 10. DnemeHTHI TeOpuu
BEpPOATHOCTEH U 0
MaTeMaTH4eCKOil CTATHCTHKH
20 | Tema 20. SHeVMeHTLI TEOpUn 0 KoHTposbHas pabota
BCEPOATHOCTCHU. No22
21 | Tema 21. CraTucTuHKA. 0 Konrponsnas pabora
Ne23
Bcero 234 (117/117)
IIpome:xxyTouHast aTTeCTAINSA 8
KoncyabTanuu 2
Hroro 244




4.2. Conep:xkaHue TUCIUTIINHBI

HanmenoBanue ConeprkaHue yaeOHOTro MaTepuaa, IpaKTHIecKHue 3aHsATHSI, CAMOCTOsTeNIbHAs paboTa 00yJarommxcs O0BeM gacoB [YpoBEHb OCBOCHUS
pa3zenoB U TeM
1 2 3 4
Beenenue Maremartuka B HayKe, TEXHUKE, SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTHAX M IIPAKTHIECKOH AesTenbHocTu. Lemn u 1 1
3a/1aui U3y9eHHs] MAaTeMaTHKH PU 0cBoeHHH criennanibHocTh 38.02.04 «Kommepus (B chepe o0CTyKHBaHHA)».
Pasgen 1. Passurne  |ConepikaHue yaeOHOro MaTepuasia 15
MOHSITHS 0 YHCJIe (718)
Tema 1. [lenbie U paroHanbHbIC uncia. JleficTBuTensHbIe yucna. [lpubnusicennvle eviuucienus. Komniexcrhule uuca. 7 1
JleiicTBUTENLHEIE YnClia. ApUPMETHIESCKUI KOPSHb HATypaibHOM cTenenu. Kopens crenenn n>1 u ero cBoiictBa. KopHu HaTypaabHOM
CTETNEeHH U3 Ynciia U UX cBolicTBa. CTeleHs ¢ pallMoHAIBHBIM ITO0KazaTesieM U e€ CBoicTBa. [lonamue o cmenenu ¢
Oeticmeumensvuvim noxkazamenem. Ceoticmea cmeneHu ¢ 0eticmeumenbHbiM NOKA3amenem.
[TpaKkTHYECKHE 3aHATHSL: 8
1. KonrposbHas padorta Nel (BxoaHoi#t cpe3) (45 MUHYT). 1 2
Pemienue 3a1a4 1o TeMe: «ApudmeTrnueckie AeHCTBUs Hal ynucaamMu. CpaBHEHHE YHCIOBBIX BennunH. HaxoxaeHue
NpUOIKEHHBIX 3HAYEHUH BEIMYMH U TIOTPELIHOCTEH BhIYMCIIeHns (a0COMOTHOM U oTHOCUTEbHON). [IpnOnmkénHbIe
BBIUMCIICHUS». PernieHue MpUKIaJHBIX 3a71a4.
2. Perienue 3anau o teme: «llenbie v paiMoHasbHbIC YKHCIIAY. 1
3. Perrenue 3a1a4 o reMe: «JlefCTBUTENBHbIE YHCIIAY. 1
4. Perienne 3a1a4 Ha BBIYHCIIEHIE OECKOHEYHO YOBIBAIOIIECH reOMETPHUIECKOM MPOTrPECCHH. 1
5. Pemenue 3a1a4 Ha BhIYMCIIEHHE apHU(METHIECKOT0 KOPHS HATYpaJIbHON CTEIIEHH. 1
6. Perienne 3aau Ha BBIYKCIICHNE U CPaBHEHUE KOpHel. BhinoiHeHne pacy€roB ¢ paauKaiamu. 1
7. Pemenye 3ajau Ha BBIYMCIICHUE CTETICHU C PAllOHAIBHBIM U ACHCTBUTEIBHBIM [T0KA3aTEIEM. 1
8. Perienne 3aqau Ha npeoOpa3oBaHus BEIpaKeHUH, coepkanux creneHn. CpaBHeHHe creneHei. Pemenne 1
npuKIagHbIX 3a1a49. KonTpombHas pabora Ne2 no Teme: «JleficTBuTenbHbIe ynciay (45 MUHYT).
Paznen 2. Kophu, ConeprxaHue yueOHOro MaTepuana 36
CTeNmeHHu  JIora- (18/18)
pupMBbI.
Tema 2. CreneHHas Crenennas GyHkwms, e€ cBoiicTBa U rpaduk. B3anmuo oOpatabie pyHKIMK. PaBHOCHIIBEHBIE YpaBHEHHS U 6 1

b yHK IS

HepaBeHcTBa. [Ipeobpa3oBaHye paloOHaNbHBIX, HPPALMOHATIBHBIX, CTEIIEHHBIX BRIpaKeHUH. PelieHne paroHanbHbIX
MUPPAIIOHAIBHBIX YPABHEHUH W HEPABEHCTB.




Tema 3. [lokazarenbHast [lokasatenpHas GpyHKIHs, € CBOMCTBA U rpaduk. PenieHre moka3aTenbHbIX YpaBHEHHH U HepaBeHCTB. CHCTEMBI 6

(bYHKIHS. MOKa3aTeNbHBIX YPaBHEHUI U HepaBeHCTB. [Ipeodpa3oBaHue OKa3aTeNbHBIX BHIPAKEHHUI.
Jlorapudm. Jlorapudm uncna. OcHoBHOE JTorapuMuueckoe ToxaecTBo. Jlorapudm nponsBeeHns, 4acTHOTO, 6
CTEIEHH; TIepex0/l K HOBOMY OCHOBaHHIO. J{eCSITHUHBIN 1 HaTypanbHbIi Jorapudmsl, gucio e. Jlorapupmudeckas

Tema 4. ¢dyHKIwms, e€ cBoiicTBa u rpaduk. [IpeobpasoBaHus MpocTEHIINX BRIPAKEHNH, BKITFOUAIOIINX OMEPALIHIO

JTorapupmuaeckast nmorapumupoBanusi. [IpeodpazoBanue norapudMuUecKuX BIpaXeHUH. Perrenne norapudmimdeckux ypaBHeHUH U

(bYHKIHS. HepaBeHCTB. Haxoxkenue 3HaueHuii jorapudma 1o npon3BoILHOMY OCHOBaHHMIO. JlorapupmupoBanue u
OTEHIIMPOBAHHE BHIPAKCHHUI.
[TpakTHueckue 3aHsATHS: 18
9. Perrenne 3anau o reme: «CreneHHast pyHKuus, e€ CBOCTBa U rpadiK». 1
10. Pemenue 3amad mmo Teme: «B3auMHO oOpaTHBIC HYHKIIANY. 1
11. Pemrenne 3ana4 no teme: «PaBHOCHIIbHBIE YpaBHEHUsI U HEPABEHCTBAY. 1
12. Pemenne 3anay4 mo teme: «VppanmoHaabHble ypaBHEHUsI U HEPABEHCTBAY. 1
13. PelieHre NpuKIaHbIX 3a1a4. 1
KonrtpomnbHast padbota Ne3 mo teme: «Crenennast QyHKIH (45 MUHYT).
14. Pemenue 3anau o teme: «llokazarenpHas GyHKUu, €€ CBOICTBAY. 1
15. Pemienue 3anau no teme: «IlokazarenbHast QyHKIHS U rpaduK. 1
16. Penrenne nokasaTenbHbIX ypaBHEHUH 1
17. Pemenue nmoxa3aTeabHBIX HEPABEHCTB. 1
18. Pemienue 3anay mo reme: «CHCTEMBI MOKA3aTeNbHBIX YPABHEHUH U HEPABEHCTBY. 1
19. Pelienne npuKiIaaHbIX 3a1a4. 1
KoutponbHast pabora Ned o teme: «IlokasatenbHas GyHKIHsD (45 MUHYT).
20. Perienue 3anau no teme: «Jlorapudmel. Haxoxenne 3HaueHui sorapudma rno npou3BoIbHOMY OCHOBAHHIO. 1
[lepexon oT 0ZHOTO OCHOBaHUA K ApyroMy. Brrancnenue norapudmon. CpaBHeHHE J0rapru(MoB.»
21. Pemenue 3ama4 no teme: «I[lepexos OT 0JHOro OCHOBaHHUs K JpyroMy. BerumcieHue sorapugmMoB.» 1
22. Pemenue 3a1a4 o Teme: «CpaBHEHHUE JIOTapUPMOB.» 1
23. Perienue 3anau mo teme: «CBoiicTBa orapudmMoB. JlecsTHyHbIe U HATYpaJIbHbIE JIOTapUPMBbD». 1
24. Perienue 3amau o teme: «Jlorapupmuueckas GpyHkiws, € CBOWCTBA 1 rpaduKy. 1
25. Perienue norapudmuueckux ypapaeHui. JlorapudMupoBaHie v MOTSHIUPOBAHIE BHIPAKECHHI. 1
Perrenne npocTedmux JorapuMuIecKux HepaBeHCTB.
26. [IpeoOpazoBaHKs MPOCTEHIINX BBIPaYKEHHH, BKITIOYAIOIIHX OIEPAlldIo BO3BEICHHUS B CTEIIEHb 1 OIICPALIHIO 1
morapudmMupoBaHus. Pemenne npuknaaHpIxX 3a1ad.
Kontponsras pabora Ne5 mo teme: «Jlorapudmudeckas Gpyakimsy». (45 MuHyT)

Pasznen 3. lpambie ' (ComeprkaHue yueOHOr0 MaTepyaa 36

MJI0CKOCTH B (18/18)

POCTPAaHCTBE.
OCHOBHBIE TIOHITHS CTEPEOMETPHUH (TOYKA, MPsIMas, TNIOCKOCTh, IPOCTPaHCTBO). CyIeCcTBOBaHUE INIOCKOCTH, IIPO- 6

Tema 5. AKCHOMBI
CTEpEO-METPUU U UX
[pOCTEHIINECTIEICTBUSA.

XOZSIIEH uepe3 JaHHYI0 MPSAMYIO U JaHHYIO TOUKy. [lepecedenne mpsiMoii ¢ TockocThio. CyIecTBOBaHUE MPSIMOA,
MPOXOSAIIEH Yepe3 TpH 3aJaHHbIe TOUKH. Pa30nenne mpocTpaHcTBa Ha JjBa MOIYIIPOCTPAaHCTBA. B3anmHoe
pacCIoNIOKEHHE ABYX NPSMBIX B IpocTpaHCTBe. [lepecekaromuecs, napaiiaenbHble U CKPEIIMBAIOIINECS MPSIMBIE. YTOI

MCIKAY MPAMBIMU B IPOCTPAHCTBE.




Tema 6.
[TapasnenbHOCT
MIPSIMBIX U IJIOCKOCTEH.

[TapamtensHble psMble B TpocTpaHcTie. [Ipn3Hak nmapamiensHOCTH NpsAMBIX. [Ipu3Hak mapanienbHOCTH IpsIMOi 1
rutockocTH. IIpu3Hak napauiesHOCTH Iutockocteil. CylecTBOBaHUE TIOCKOCTH, apauIeNbHOM JaHHOH TIIOCKOCTH.
CBolicTBa napajuIeNbHBIX IIocKocTel. ['eomerprdeckoe npeodpa3oBaHne NPOCTPaHCTBA: MapauUIeIbHBII MepeHoc,
CHMMETpPHsI OTHOCUTEIIHHO T1ockocTH. [TapamiensHoe npoekTrpoBanue. [lnomanb opToroHaaIbHOM MPOEKIHH
MHOTOYTOJIbHHKA. M1300paxkeHe NpoCTpaHCTBEHHBIX (UI'Yp Ha IFIOCKOCTH.

Tema 7.
[lepnien AMKYISAPHOCTD
[IPSIMBIX U TJIOCKOCTEH.

[leprnieHAMKYIAPHOCTD MPSIMBIX B IpOocTpaHCTBE. IIpu3HaK nepreHuKyIIpHOCTH NpsiMOi U mockocTH. [loctpoenue
MEepIeHANKYIAPHBIX IpsAMON U MIockocTu. CBONWCTBA NMEPNEHANKYIAPHBIX MPAMON U TIOCKOCTH. [lepnenaukymnsp u
HaKJIOHHasA. PaccTosiHMEe OT TOUKH 10 MIIOCKOCTU. PaccTosHue oT npsiMoit 1o miockocTH. PaccrosHue Mmexay
napajuleIbHIMU IJIOCKOCTAMU. PaccTosiHIE MeX Ty CKpelMBaroIuMucs IpsMbIMU. Teopema o Tpex
neprneHIuKysapax. [IpusHak neprneHuKyaIspHOCTH INTOCKOCTEH. YT0 MEeXAY MPSIMOM U TUTOCKOCThIO. [IByrpaHHBIH

YTOI.
JIHEeNHbIN yroa IBYrpaHHOr o yria. YToJ MeX[y IIIOCKOCTSMHU.

HpaKTI/I‘IeCKI/Ie 3aHATHA:
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27. Perienne 3a7ad4 1o temMe: « AKCHOMBI CTEPEOMETPHH 1 MX MPOCTEHIIIHNE CIACACTBHUSY.

28. Perenue 3amau no tTeme: «IlapanieabHOCTb IPSAMBIX | IDIOCKOCTeH. M300pakeHne npocTpaHCTBEHHBIX (PUTypHA
[LIOCKOCTH. »

29. Pemenue 3amau no teme: «llapasienpHoe MPOSKTUPOBAHUE U €r0 CBOMCTBA.)»
KonrponbHas padora Ne 6 1o Teme: « AKCHOMBI CTEPEOMETPUN M UX MPOCTCHUIIINE CICICTBUSY.

30. Perenue 3amau no Teme: «lleprneHUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.»

31. Perenue 3amau no teme: «Teopema o Tpéx nepreHuKyispax. [leprneHauKyisap u HaKIOHHAs K TIOCKOCTH.»

32. Pemenue 3a1a4 1o teme: «YToJI MEKAY IPSIMOil U TNIOCKOCTBION.
Konrponbhast padora Ne 7 o teme: «[lapaienbHOCTh NPSMBIX U ITIOCKOCTEH.

33. Perienue 3ama4 no teme: «PaccTosiHue OT TOYKH A0 INIOCKOCTH, OT MPSIMOM JI0 IJIOCKOCTH, PACCTOSTHUE MEXKY
[UIOCKOCTSIMIDY

34. Pemenue 3ag1a4 o Teme: «PaccTosHue MeX Iy CKpEIMBAIOIIMMHUCS NPSIMBIMH, MEXKIY TPOU3BOIBHBIMHU (uUTy-
[paMH B IIPOCTPAHCTBE.»

35. Perienne 3amau nmo Teme6 «OpTOroHaILHOE POESKTHPOBAHKE. )
KontpomsHaas pabota Ne§ mo Teme: «lleprneHIUKYIAPHOCTD MPSIMBIX U IIOCKOCTEH».

Pa3nen 4. Koopaunatol
U BEKTOPbI.

ConepxaHne yaeOHOr0 MaTepuaa

14
)

Tema 8. JlekapTOBBI
KOOpIMHATHI K BEKTOPHI
B IIPOCTPAHCTBE.

JlekapTOBbI KOOPWHATHI B IPOCTpaHCTBE. IIpsiMoyronbpHas (JekapToBa) cucTeMa KOOPAWHAT B IIPOCTPAHCTBE.
Dopmyrna paccToSHHUA MEKAY ABYMsI ToukaMu. KoopanHaThI cepeniHbl 0Tpe3Ka. Y paBHEHUs cepsl, IIOCKOCTH U
npssmoii. PopMyIia pacCTOSHHS OT TOYKH JI0 INTOCKOCTH. McIonp30BaHne KOOPIUHAT MPH PEIICHUH MaTEMaTHIECKIX
1 NpUKJIaJHbIX 3a1a4. BekTopsl B npoctpaHcTBe. [lonstue BekTopa. Koopaunatsl Bekropa. Moaynb BEKTOpa.
PaBercTBO BEeKTOpOB. ClI0XKEHHE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YUCIO. YTOI MEXIYy IByMS BEKTOPaMH.
[Tpoekmust BekTOpa Ha ock. CkanspHOe Npon3BeAeHHEe BeKTOpoB. KommnHeapHsie BeKTopsl. Pazinoikenne BeKTopa 1mo
HanpaBiIeHNsIM. Pa3noxeHne BeKTOpa 1o IByM HEKOJIMHEapHBIM BekTopaM. KomrutanapHsie BeKTOphL. Pasnoxenue
BEKTOpA 110 TPEM HEKOMITTAaHAPHBIM BEKTOpaM. VICTonbp30BaHIe BEKTOPOB MPH PEIICHUH MAaTEMaTHIECKUX U
[IPUKIJIAJAHBIX 3a4a4.

HpaKTI/I‘IeCKI/Ie 3aHATHA:




36. Permenne 3ama4 o Teme: «JlexkapToBBI KOOPMHATHI B TPOCTPAaHCTBE». BekTopHOE ypaBHEHNE MPSIMON U 1
[TOCKOCTI
37. Pemenue 3aau o Teme: «llcnonp30Banue BEKTOPOB MPH JI0KA3aTEIILCTBE TEOPEM CTEPEOMETPHID). 1
38. Pemenue 3a1a4 1o Teme: «YTOJ MEXIY CKPELTHBAIOIIMMHUCS MPSIMBIMU. YTOJ MEXY IPSIMOI U INTOCKOCTBIO. 1
'YT0J MEXTy TITOCKOCTSAMMY.
39. Permenne 3amau mo teme: «Inomaas OpTOroHaNbHOM MPOEKIMH. BEKTOpHI B IPOCTPAaHCTBEY. 1
40. Pemrenwue 3amau o Teme: «Bekropsl. [leiicTBus Hax BekTopaMu. PasnokeHue BekTopa 1o TpéM BekTopam. Pac- 1
CTOSIHUE MEX]y TOYKAMU.)
41. Peienue 3a1a4 1o TeMe: «JlefcTBUsI C BEKTOpaMH, 3alaHHBIMHU KoopinHaTaMu. CKaJIsipHOE MPON3BEICHHE BEK- 1
TOPOB»
42. Perienue 3a1a4 Ha TeMy: «YpaBHEHHE IIOCKOCTH.) 1
KontponbsHas pabora Ne9 mo teme: «JlekapToBbI KOOPIHHATHI M BEKTOPHI B MPOCTPaHCTBE» (45 MUHYT).
Paznen 5. OcHOBBI ConeprxaHue yaeOHOro MaTepuaa 36
TPUTOHOMETPHH. (18/18)
OcHOBBI TpUroHOMeTpuHd. PaguanHas u rpagycHas Mepa yria. BpamatensHoe nsmkenne. CHHyC, KOCHHYC, TaHT€HC, 6
KOTaHI'eHC MPOM3BONIBHOTO yria. PanmuanHast Mepa yria. CuHyc, KOCHHYC, TAHT€HC ¥ KoTaHreHe yncia. OCHOBHbIC
TPUTOHOMETPHYECKHE TOXKIECTBA. [IpeoOpazosanis npocmeiuiux mpueoHOMempuiecKux eolpadiceHutl.
Tema 9. Tpuronomerpuueckue Toxaecrsa. Gopmyisl npuseneHus. GopMyibl CI0KEHUS: CHHYC, KOCUHYC U TAHT€HC CYyMMBI U
TPUrOHOMETPUYECKUE  [PAa3HOCTH IBYX YII0B. DOpMyIbl yABOGHHS: CHHYC M KOCUHYC ABOHHOIO yriia. ©@opMyIbl IOJIOBMHHOTO yria.
(bopMyIIBL. [TpeoGpa3oBaHus CyMMBI TPUTOHOMETPHYECKHX (DYHKLIHMIHA B IPOU3BEICHUE U IPOM3BEACHUS B CyMMY. Bhipakenue
TPUTOHOMETPHYECKHX (PYHKILMH Yyepe3 TAaHreHC MOJIOBMHHOTO apI'yMEHTA.
Tema 10. Tpuronomerpudeckue ypasHeHHus. POpMyIIbl pELLICHHsT TPUTOHOMETPUUECKUX ypaBHEHMH. [IpocTeiinine 6
TpUrOHOMETPUUECKHE (TPUTOHOMETPUUECKHE YPaBHEHUS. ApKcunyc, apkkocunyc, apkmanzenc yucaa. TpUroHoMeTpuueckre HepaBeHCTBaA.
YpaBHEHHUSI. [Ipocreiiiiyie TPUrOHOMETPUUECKHUE HEPABEHCTBA.
Tema 11. Tpuronomerpuueckue GyHKIMN UX CBOWCTBA U rpaduk. OOpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIIUH. 6
TpuroHomeTpudeckue
b yHKIMN.
[IpakTHueckue 3aHsAThs: 18
43. Pemienue 3aia4 no teme: «Pannannas mepa yria. [IoBopoT TOUYKK BOKPYT Hadaaa KOOPIUHATY. 2
44. Pemenne 3amad o teme: «OmpenerieHue CHHyca, KOCHHYyca ¥ TAHT€HCa yrita. 3HaKH CHHYyCa, KOCHHYCa ¥ TaHTeHCa. 2
3aBHCHMOCTD MEXJLy CHHYCOM, KOCHHYCOM M TAHTCHCOM OHOT'O U TOT'O XK€ yIiiay.
45. Pemenue 3amad o teme: «TpuroHomerprdeckue Toxaectsa. CHHyC, KOCHHYC M TAHT€HC YIII0B o 1 — . Dop- 1
MYJIBI CITOXKEHUSL».»
46. Pernenue 3ana4 no teme: «CHHYC, KOCHHYC U TAHTCHC ABOWHOTO yrina. Cunyc, KOCUHYC U MAHZEHC NOJIOBUHHOZO 1
venay.
47. Pemenne 3ama4 o teme: «lIpeobpa3oBaHusi CyMMBI TPHTOHOMETPHYECKUX (QYHKITHIA B IPON3BEACHHUE. 1
[Ipeobpa3oBaHue MPOM3BEACHNS TPUTOHOMETPHYECKHIX (PYHKIIMH B CyMMY».
48. Pernenue 3ana4 no teme: «[IpuMeHeHNEe OCHOBHBIX TPUTOHOMETPHUYECKUX (OPMYIT K MPpeodpa30oBaHUIO CIIOKHBIX 1
TPUTOHOMETPHUUYECKHX BEIpaxkeHui». KoHTponsHas padora Nel( o teme: « TpuronoMmerpruieckne ToxxaecTBay. (45
MUHYT).
49. Pemenue 3a1a4 1o Teme: «YpaBHEHHUE COS X = 8. APKKOCUHYC HUCIA. » 1




50. Pemienre 3a1a4 1o Teme: «YpaBHEHHE SiN X = a. ApKcumnyc wuciay.

51. Perrenuie 3amad o Teme: «YpaBHeHus tQ X = @, Ctg X = a. ApKKOmMau2eHc u apKmaH2euc Yuciay.

52. PerieHre TpUroHOMETPHYECKUX YpaBHEHUH.

53. IIpuMepbI pereHust IPOCTEHIINX TPUTOHOMETPHYECKHX HEPABEHCTB.
KontponbsHas padora Nell mo Teme: « TpUroHOMETpUYECKHE YPABHEHHS M HEPABEHCTBaY. (45 MUHYT).

N

54. Perenne 3amau o Teme: «O0IacTh onpeeneHus: 1 MHOKECTBO 3HAUSHU I TPUTOHOMETPHIECKUX (PYHKIMH.
UéTHOCTB, HEYETHOCTD, EPHOJANIHOCTh TPUTOHOMETPUIECKUX (DYHKIIUID).

55. Pemenwe 3a1a4 no teme: «CpoiicTBa QyHKIMH y =Sin 1 X Y=C0S X u €€ rpadux».

56. Perienne 3amad nmo teme: «CBoiictBa pyHKImiA Y=tg X, y=Ctg X 1 ux rpapux».

-

57. Pemenue 3aia4 no teme: «O0paTHble TpuroHoMerpuieckue pyHknum». KonrposnbHas padora Nel2 no teme:
«TpuroHomerpuueckue GyHKIum». (45 MUHYT).

Paszneu 6.
MHOrorpaHHMKHU 1
KpyIJible Teja.

Cozepxanue yueOHOro MaTepraa

48
(24/24)

Tema 12.
MHOrOrpaHHUKH.

Meuororpannuk. [lpusma. OmnpezneneHne MHoOrorpaHHuka. BepriimHbl, peOpa, TpaHu MHOrorpaHHuka. Paseprka.
MHororpanHsi€e yribl. BelllyKiible MHOTOTPaHHUKH.

[Tpu3ma, eé ocHOBaHuUe, OOKOBBIC PEOpa, BBICOTA, OOKOBAs MOBEPXHOCTL. [IpsimMast v HaKIOHHAS Tpu3Ma. [IpaBribHast
npusma. [lapannenenunen. [psimoyronsHblil napamienenunen. Kyo. @opMynsl miommaay moBepxHOCTH Kyoa,
napajuieJenuIena, NpsMoyroiIbHOTo Napaieienunena, npu3msl. [lupamuna. [Tupamuna, e€ ocHoBaHHe, GOKOBBIE
p€Opa, BbicoTa, OOKOBas MoBepxHOCTh. [IpaBuiibHas upaMuna. Y cedeHHas nupamuaa. TpeyronpHas mupamMmua.
Tetparap. Teopema Ditnepa. @opMyIbl MIIOMIAIN TOBEPXHOCTH THPAMHU/IBL.

CumMmeTpusi B MHOrorpanHukax. CeueHns MHOTOTPaHHHKOB.

CumMMmeTpuH B KyOe, B mapajuieienuiesie, B npusme 1 nupamuze. [IonaTue o CHMMETpUH B IPOCTPAHCTBE
(meHTpanbHas1, oceBas, 3epkaibHasi). [Ipumepsr cuMMeTpuii B okpyxkatomieM mupe. CedeHus: Kyoa, IpU3MbI U
nupamupl. IpencraBieHue o MpaBWIbHBIX MHOTOIpaHHUKAX (TeTpasap, KyO, OKTasIp, TOAEKadIp M UKOCadap).

6

Tema 13. Tena
BPAIIICHHSL.

Konyc. DnemenTsl konyca. OcHOBaHHUE, BbICOTa, OOKOBas MIOBEPXHOCTh, 0Opasyolas, pa3éprka. OceBble ceueHHs
1 CeyeHUs, IapajulelibHble OCHOBAHUIO. Y CEUeHHBIN KoHyc. PazBepTka yceueHHOro kKonyca. CedeHHs1 ycedeHHOTr o
KoHYyca mockocTbio. Lunmuanp. OcHoBaHMe, BRICOTa, OOKOBAs MOBEPXHOCTH, 0Opa3yromias, pa3BépTka. OceBbie
CEUEHHS U CeYCHUs, apaulelIbHbIe OCHOBAHHIO. BUIbI umHApa.

Tema 14. O0BEMEI
MHOTOTPaHHHUKOB.

O6BpéMBI Ten. O0BEM U ero u3mepenue. llorsartue 06 06véme Tena. [lomobue Ten. OTHOmEHNe TIomanei u
00bEMOB TOJ00HBIX Tell. DopMyITel 00beMa Kyda, MPSIMOYTOJIBHOTO MapaJuIeIeuea, MPU3MbI, THPaMU/IbL.

Tema 15. O0BEMEBI 1
[MOBEPXHOCTH TEI
BpaICHUsL.

O6BéM 1 ero m3mepenue. [lorsarue 06 00péme Tena. [lonobue e, Gopmymsl oObeMa IIHMHAPA U KoHyca. DopmyIbl
[UTOIIAIM TOBEPXHOCTH LIMIIMHIpa 1 KoHyca. DopMysibl o0beMa Iapa, yacteld mapa u miomand chepsl. Vure
rpajbHas popmyna o0béMa.

[IpakTuueckue 3aHATHUS:

24

58. PerieHue 3anau mo teme: «JIByrpaHnsiii yron. TpéxrpanHblit 1 MHOrOrpantbie yribl. [Ipu3ma. M3o0pakeHus
pu3MBI 1 octpoeHne e€ ceuennit. [Ipsmas npusma. [Ipusma, e€ ocHoBarme, 60KOBBIE pEOpa, BEICOTa, OOKOBast
noBepxHOCTh. [IpsMas 1 HakIOHHas pu3Ma. [IpaBuiibHas IpU3May.

59. Pemmenne 3amga4 no teme: «[lapamenenmnen. [Ipsimoyronsubnii mapamnenenunen. Kyoy.

60. Pemenne 3amad mo Teme: «@opMyITsI IIOMAAM TOBEPXHOCTH Npu3MbDy. KouTponbHas padora Nel3 mo Teme:
«[Ipu3may. (45 mumyT).

10




61. Perenne 3amau mo teme: «[lupamuma, e€ ocHOBaHHE, OOKOBEIC pEOpa, BBICOTA, OOKOBAst TOBEPXHOCTD.
[IpaBunbpHas nupamuaa. IloctpoeHne mupaMuibl U €€ IIOCKUX CEYSHUM. »

62. Pemenne 3aqay mmo teme: «Y cedenHas nupamuna. [Ipasunbaas mupamuaa. GopMysibl UIOMaIM NOBEPXHOCTH
mupaMusny. Kontponbhast padota Nel4 mo teme: «Ilupamunay. (45 MUHYT)

63. Pemenne 3ama4 mo teme: «unmuanp. OcHoBaHue, BHICOTA, OOKOBas MOBEPXHOCTH, 00pa3yromas, pa3BépTka. Buapt
mHApa. CedeHne NMITMHPA IIOCKOCTIMID.

64. Pemienue 3aj1a4 o Teme: «DieMeHThI KoHyca. OCHOBaHHUE, BBICOTA, OOKOBast IOBEPXHOCTh, 00pa3yrolas, pas-
BEpTKa. CeueHne KOHyca IIOCKOCTAMH. Y CeueHHbIN KOHyC. Pa3BepTka yceueHHOro koHyca. CeueHHsl yCeYeHHOTO
KOHYCa IIJIOCKOCTBIO.

65. Pemienne 3aJa4 I1o T€Me: «BrmcanHas u onucaHHas MpU3MBbI, IUPpaAMUIbD).

66. Pemenue 3aqa4 o teme: «Illap. Cevenne mapa miockocteo. CHMMETPHS 1Iapay.

67. Pemenue 3aa4 o Teme: «KacaTtenbHas miockocTs K mapy. [lepeceuenue aByx chepy.

68. Perienne 3amau no Teme: «BrrcaHHbIe U ONTMCaHHBIE MHOTOrPaHHUKH. O MOHATHH TeJIa U €ro MOBEPXHOCTH B
rCOMETPUI.
KonrtponbHast padbora Nel5 mo teme: «Tena Bpaienus». (45 MUHYT)

| R | e

69. Petenne 3aia4 no teme: «Ilonsitne 00bpéma. O0bEM mpsiMoyronbHOro napamienenunena. OobEM HAKIIOHHOTO
napasuieIeuIenar.

70. Perenue 3amau o reme: «O0bEM npusmbl. PaBHoBemukue Tena. O0béM nupamuabl. O0bEM yceuEHHON
NUPaMUIBI».

71. Pemenne 3ama4 o teme: «O0BEMBI Mog00HBIX Tem». KonTponbsHast pabota Nel6 mo Teme: «OOBEMBI
MHOTOTPaHHUKOBY. (45 MUHYT)

72. Peenue 3anau o reme: «O0béM mumuHapa. O0bEM KOHYCay.

73. Pemenue 3amau no teme: «O0bEM mapa. O0bEM MIAPOBOTO CETMEHTA M CEKTOPaY.

74. Pemenne 3amay o teme: «llmormaas O0KOBOI MOBEPXHOCTH IIFUTHHIIPAY.

75. Pemmenne 3ama4 o teme: «lIlmomans O0KOBOM TOBEPXHOCTH KOHYCA.»

76. Pemenue 3aiau no teme: «Ilnomans chepsl.»

77. Perenue 3amau no teme: «Ilnomane cdeper. O0bEM mapay. Konrponsaas padora Nel7 no teme: «ILnomanp
[TOBEPXHOCTH ¥ 00BEMBI TeJ BpameHus». (45 MuHyT).

NP R PR -

Pa3nen 7. Hauana
MATEMATHYECKOro
aHaJIHu3a

ConepxaHne yaeOHOr0 MaTepuaa

(8/8)

Tema 16. [TpousBonHast
1 €€ TEOMETPUUECKUI
CMBICTI.

[loHsTHE O IPOM3BOAHON (PYHKINH, €€ TEOMETPHUECKIN 1 (PU3MUECKIA CMBICI. Y paBHEHHE KacaTeIbHOM K Trpadu-
Ky GyHKIuH. [Ipor3BoIHBIE CYyMMBL, Pa3HOCTH, MIPOU3BENCHHS, YACTHOTO. [IpOM3BOIHEIC OCHOBHBIX 3JIEMEHTapHBIX
dbyHKINHA. [Ipou3soonsie 06pamuol QYHKYUU U KOMNOUYUL OAHHOU DYHKYUU C TUHEHO.

Tema 17. Ilpumenenne
POU3BOJHOM K
MCCIIEJOBAaHHIO

(G yHKINH.

[TpoMexxyTkn MOHOTOHHOCTH (QyHKIMK. HanbonbIee n HauMeHbllee 3HaYeHUST (DYHKITNH HA TPOMEXYTKE.
OKCTPEMYMEBI ()yHKITUH.

Bropas nmpou3BomHas, ee TeOMETPHYECKUi 1 GU3NIECKrii CMBICI. HaxoxIeHe cKopocTH s Ipoliecca, 3aJaHHOTO
(dopmynoit u rpadurkom. IIprumMeps! NCTIONB30BaHMS TPOU3BOAHON TSI HAXOXK/ICHUS HAMTYIIEr0 PEIIeHNs B
[IPUKIIAJHBIX, B TOM YHCJIE COUAIbHO-D)KOHOMUYECKHX, 3a1a4ax.

HpaKTI/I‘IeCKI/Ie 3aHATHA:
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78. Pemenne 3amau mo teme: «IIponsBoanas. [Ipon3BoaHas creneHHON GyHKIMN.»

79. Pemenne 3amau o teme: «[IpaBuna muddepenipoBannst. Berancienne npon3BoIHBIX 33/IaHHBIX (DYHKIINI;
HaXO0XJICHHE YIIIOBOT0 KO3 HIIMEHTa U TAHT'€HCA YIIa HaKJIOHA KacaTeJIbHOU.»

80. Pemenne 3amau mo Teme: «[Ipon3BoHEIE HEKOTOPBIX AIIEMEHTAPHBIX (PYHKIIWH.»

81. Perrenne 3a1a4 mo teMe: «I eOMETPHUYCSCKII CMBICI POU3BOAHON. DH3MUSCKHUIA CMBICIT TPOU3BOTHOM. »

82. PaccMoTpeHre mprMepoB HCIOIB30BaHUSI IPOU3BOIHOM JUISl HAXOXKACHHST HAWITYUILIETr0 PEIICHNs B IPUKIIAIHBIX, B
TOM YHCIIC COIUATBHO-9KOHOMHYECKHX, 3a1auax. KontponbHas pabota Nel8 mo teme: «IIponsBomnas» (45 MUHYT).

83. Pemenne 3amau mo reme: «Bo3pacranue u yobiBaHue pyHKIMHU .IKcTpeMyMbl pyHKIMU. [Tpumenenne 1
MPOU3BOIHOMN K MOCTPOCHUIO rpaduka HyHKITUH.»
84. Pemenue 3anau no reme: «Hanbonbiee u HauMeHblIee 3HaUeHNe GyHKIMH. BeimykinocTs rpaduka GyHKIMH, 1
TOYKH TIepernday.
85.HaxoxneHue ckopocTy 1yl Ipotiecca, 3aIlaHHOro (hopMyIiol 1 rpaKoM, BEIYHCIICHHUE SKCTPEMYMOB U 1
HaXO0XJICHUC HaI/I6OJ'IBIHCFO N HAUMCHBIIICT O 3HAYCHUA d)yHKHI/II/I.
KonrposbHas pabora Nel9 o teme: «IIpumenenne nponusBoaHo» (45 MUHYT).
Paznen 8. Unrerpanu (Coaep:kanue yueOHOro MaTepuasa 12
ero nNpuMeHeHue. (6/6)
Tema 18. Murerpan. [lepBooOpasnas ¢ynkuuu. [lousTre nepBoodpazHoil. OCHOBHOE CBOWCTBO TepBooOpa3Hoil. OCHOBHBIC MpaBUiia 6
HaxOoXKIeHUs NepBooOpasHbIX. KpuBonuHeitnas Tpanenus u e€ miomaas. [IoHsITHE ONpeaeeHHOro HHTerpana.
[ousiTue 00 onpeeéHHOM WHTErpajie KaK IUIOMAAd KpUBOJIMHEHHOU Tparenuu. [IpuMeHeHne onpeeneHHOro HHTe
rpaJia uisi HaXOXKISHHs TUIoIIaA KpuBoinHeitHo Tpaneimu. ®opmyna HetoTona-Jleitonuma. [Ipumepsl npuMeHeHus
MHTerpasa B pU3NKe ¥ TeOMETPHH.
[IpakTHueckue 3aHsATHs: 6
86. Perienne 3anau mo teme: «llepBooOpa3znast. [IpaBuia HaxoxaeHus epBooOpa3Hbix. OCHOBHOE CBOWCTBO 1
repBooOpazHoil. [Ipumeps! HaxoxaeHH IepBooOpa3Hoi [Inomans KpUBOIHHEHHO Tpareiy i HHTETPaL. »
87. Boruncnenue unrerpano. [lonsrue 00 onpenenéHHOM UHTETpaie Kak IUIONa i KPUBOIMHEWHOM TpaTeIHH. 1
Teopema Herorona-JleitOnuma. »
88. Berurcnenue mionaneii ¢ noMonpio nHTerpanos. [IpuMepsl mpuMeHeHns HHTerpalia B pU3NKe X FeOMETPHH. 1
89. [IpumeHeHre NPOU3BOAHOI U HHTErpaja K PeIeHHIO MPAKTHISCKUX 3a1a4. 1
90. IIpuMeHeHre UHTerpasia K BBIYUCICHUIO (PU3NUECKUX BEMYUH, IUIOMAAeH 1 00bEMOB. 2
Konutponsras pabora Ne20 1o teme: «HTerpain u ero npuMeHerney (45 MuHyT).
Paznen 9. CopneprkaHue yueOHOro Matepuana 8
Komo0unaTopuka. (4/14)
Tema 19. OCHOBHBIE ITOHATHS KOMOMHATOpHUKH. [1lo0uepeqHbI 1 OTHOBPEMEHHBIN BRIOOP HECKOIBKHX IIIEMEHTOB U3 KOHEYHOTO 4
KombunaTopuka. MHOXecTBa. DOpMYITBI UHCIIa IEPECTAHOBOK, COUCTAHHH, pa3MEIIeHIH. 3a/1aui Ha TTOICUET YUCTIa pa3MeIICHHH,
[IepeCTaHOBOK U coueTaHW. Pemenne 3a1a4d Ha iepebop BapruaHTOB. Permenne koMOMHATOPHBIX 3a1a4. Dopmyna
ouaoma Herotona. CoiicTBa OnHOMHUANBHBIX K03 duimentos. Tpeyronpank [Tackamns.
[TpakTHyeckne 3aHATHS: 4
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91. Pemrenwme 3amau mmo tTeme: «I[Ipaswo nponssenenns. [lepectanoBku. Pazmemenns. CouetaHus U X CBOMCTBA.
VcTopus pa3BUTHS KOMOWHATOPUKHU U €€ POITh B Pa3IMYHBIX c(hepax deloBeUeCKON KU3HE A TCITHHOCTH. »

MareMaTuieckoi craTucTuku. KontponpHas padora Ne23 mo treme: «CraTtuctukay (45 MUHYT).

92. Perrenwme 3ama4 o TeMe: «buroM Herotona. Tpeyromsauk [Tackans. [lpuknamasie 3amaqm.» 1
93. PerieHrie KOMOMHATOPHEIX 3a7a4. 2
KontponbsHas pabora Ne21 mo Teme: « DneMeHThl KOMOMHATOPHKNY. (45 MUHYT).
Tema 10. Dnementbl | Conep:xanue yueOHOro MaTepuaJia 12
TEOpUHU (6/6)
BEpPOATHOCTEH 1
MaTeMaTH4eCKOoM
CTATHCTHKH.
DJieMeHTapHbIE U CIOKHBIE COOBITHS. PaccMoTpeHue cirydaeB ¥ BEpOSITHOCTh CYMMbI HECOBMECTHBIX COOBITHH, 3
BEPOSITHOCTh IIPOTHBOIIOJIONKHOTO COOBITUS. [lousmue o He3agucumocmu cobvimuil. Beposmuocmo u
Tema 20. DneMeHTBl | cmamucmuuecKkas 4acmoma HACmynieHus: cobvimusi. PeleHre mpakTHYSCKUX 3a7a4 ¢ IPUMEHCHUEM
TEOPUU BEPOSTHOCTHBIX MeTO0B. COOBITHE, BEPOSITHOCTD COOBITHS, CJIOKEHHE U YMHO)KeHUe BeposiTHocTel. [TonsTue o
BEPOSITHOCTEH. HE3aBHCHMOCTH COOBITHIA.
JuckperHas ciydaiiHas BeTMUMHA, 3aKOH ee pacrpeaeneHus. YncioBble XapaKTepUCTUKU AUCKPETHOM ciryyaitHoil
BennuuHbl. [ToHsATHE 0 3aKOHE OOJIBIINX YUCE.
[pencraBienue AaHHBIX (TaOIHIBI, TUArpaMMBL, rpadMKK), TeHepaibHasl COBOKYITHOCTb, BBIOOPKA, CpPEHEe 3
Tewa 21. apudmernyeckoe, Meanana. UucoBble XapakTepuCTHKHU psoB. [loHATHE 0 3aauax MaTeMaTHUECKOM CTATUCTUKH.
Cratucruka.
IIpakTHYyecKne 3aHATHSA 6
94. Pemienue 3anau no teme: «CoObitusi. KomOuHatus coObituii. [IpoTHBOMOI0KHOE COOBITHE. ) 2
95. Pemenue 3agau o Teme: «BepostHOCTh coObITHA. CrioXkeHue BeposTHOcTel. He3aBucumble coOBITHSL. 2
Y MHO)XEHUE BEPOSITHOCTEMN.»
96. Pemenue 3agau o teme: «CtaTucTHYecKas BeposTHOCTh. CitydaiiHble BemmuHHbL» KonTponbHas padora Ne22 1
0 TeMe: «DIIeMEHTHI TEOPHH BepOTHOCTEN» (45 MUHYT).
97. Perenue 3a7a4 Ha HaXOXKJEHHE CpeHel apuMeTHIeCKOi U MEANaHBI C IPUMEHEHHEM METOJOB 1

* J1J1 XapaKTepPUCTHKH YPOBHS OCBOCHHUS yIeOHOT'0 MaTepHaja UCIOIB3YIOTCS CISAYIOIINe 0003HAUCHUS:

1. — o3HaKOMHTENBHBIN (Y3HABAaHHUE paHee N3yICHHBIX OOBEKTOB, CBOICTB);

2. — penpoxyKTHBHBIH (BBIIOIHEHUE IEATENLHOCTH 110 00pasily, HHCTPYKLUH WX 110 PYKOBOJICTBOM )

3. — IPOIYKTUBHBIN (IJITAHUPOBAHUE M CAMOCTOSTEIILHOE BBIIOIHEHUE ISSTENbHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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4.3. CTpyKTypAa H coepKaHHe CAMOCTOSITEJILHOH PadOThI INCIUILTHHBI

CamocrosTenbHas pa60Ta HE MPEAyCMOTpPCHA y‘-Ie6HLIM IIJIaHOM

5. O6pa3oBaTebHBIE TEXHOJIOTHH

[pakTuueckue 3aHATHS TPOBOAATCA C HCIONB30BAHHEM AaKTHUBHBIX METOAOB: paboTa B MalblX Tpymmax,
KOJUICKTUBHOE BBIMOJHEHUE 3a[JaHUI B TIOATPYIIaxX Juisi 0000UICHHS TEMATHYECKOr0 TEOPETHISCKOro MaTepuara,
paboTa B MaJbIX TpyMmax MpH pEIICHUH 3a7ad4, MpoOiIeMHOe OOydYeHHe (CTHMYIHPOBaHHE CTYACHTOB K
CaMOCTOATENLHOMY TIPHOOPETECHHIO 3HAHUI). Ha mpakTHYecKuX 3aHATHAX MPEIYCMOTPEHO pellieHre 3a/1a4 MO BCEM
TeMaM Kypca. BpimonHeHHe 3ajaHuil TpeOyeT MCHONb30BaHUs Y4eOHUKOB, MOCOOUH M METOJMYECKUAX YKa3aHHH K
MIPaKTHYECKUM padoTam.

Ha nexmmsax:
J uH(popManmoHHas Jekuus. Ha mpakTiyecknx 3aHsITHsX:
J peleHue 3aaay.
3ansATHUS, NPOBOANMBbIC B AKTUBHON M MHTEPAKTUBHOI (hopmax
O0bemB
Howmep Te- H
ANMEHOBaHHE TEMBI ®dopma npoBeieH s 3aHATUS 4a-
MBI
cax
Tema 1. JeiicTBUTENBHEIE YHCIA nH(popMaLMOHHAS JIEKIIUS 4
Tema 2. Crenentas GyHKums pellicHre MPaKTHIECKUX 3a1ad (padoTa B 10
MaJIbIX TPYIIax)
T 5 HapaﬂHeHBHOCTB MpSAMBIX U KOJIJICKTUBHOC BBITIOJIHCHUC SaﬂaHI/Iﬁ B
eMa 9. II0CKOCTEH non- 6
rpynnax Juis o00OIIeHHs] TeMaTHIECKOTO
TEOPETHYECKOr0 MaTepuaa
8 JlekapToBbI KOOPAWHATEL U BEKTOPHI B
Tema 8. TPOCTPAHCTBE pabota B MaJbIX TpyNIax Mpy peleHu: 3a1a4 4
Tpuronomerpuueckue OpPMYJIbI
Tema 9. P P (opmy pabota B MaJbIX TpyNIax Mpy pelieHu: 3a1a4 10
KOJUIEKTUBHOE BBIIIOJIHEHHE 3alaHUN B
Tema 12. Muororpanuky HOArpyNNax [jist 0000IIeH s 10
TEMaTHYECKOT0 TEOPETUIECKOI0
MaTepuana
Tema 17. IIpyMeHeHre MPOU3BOIHON paboTta B MaJbIX TPYIIAax MPH PELICHUH 33124
Tema 18. Hurerpan paboTta B MaJbIX TPyNIax MpU pelIeHUH 3a1a4
Tema 19. Kombunaropuka nH(pOpMALIMOHHAS JSKIIUS 4
Tena 20 OJeMEeHTHI TEOpUH BEPOSTHOCTEH
ema £U. paboTa B MaNbIX TPYNIIAX MPH PEIICHUH 33129 4
Bcezo no oucyunnune 60
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6. OIIeHO‘lHLIe Cpeacrea IJid TEKyHIero KOHTpoJis ycneBaeMoCTu, HpOMe)KyTO‘lHOﬁ
arTreCTanmi 10 uToraM OCBOCHHUA TUCHHUIIJIMHBI

@DOH/J1 OLIEHOYHBIX CPEJCTB MO JUCUMILIMHE (MOAYIIIO) BKIFOYAET OLIEHOYHbIE
MaTepuabl, HalIpaBJICHHbIE HA IPOBEPKY OCBOCHMsI KOMIIETEHIIUM, B TOM YHCJIE 3HAHUM,
YMEHUH U HaBBIKOB. DOH/| OLIEHOYHBIX CPEJICTB BKIIIOYAET OLICHOYHBIE CPEACTBA
TEKYLIEro KOHTPOJIS U OLIEHOYHBIE CPEACTBA IIPOMEXKYTOUHON aTTECTALUH.

@oH/1 OIICHOYHBIX CPEJICTB M0 AUCHHUILTHHE HaxoauTcs B [Tpunoxennn 1 k
MpOrpaMMe JUCUMILIUHBI (MOJIYJIIO).

7. MeToan4ecKue yKa3aHusi Jis1 00y4aI0MMXCs MPH OCBOCHHH AMCIHILTHHBI

Pabora Ha MpakTUYECKHX 3aHATHSX MPEAIoNaraeT pelieHrne 3aad ¢ UCIONb30BaHuEM
y4eOHHUKOB:

Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOro aHaiu3a, TeoMmerpusi. Anrebpa W Hayaja
MaTeMaTuieckoro aHanmsa. 10—11 kmaccel : 6a30BbIN U yrIyOnéHHBINA ypoBHH : yueOHuk / 111, A. Amumos, FO.
M. Komsrun, M. B. Tkauésa [u ap.]. — 11-e m3n., ctep. — Mocksa : IIpocsemenue, 2023. — 463 ¢. — ISBN

978-5-09-107210-5. — Tekcr : onekrpoHHblii / Jlanp : bsnekTpoHHO-OMOMMOTEuUHast cucrema. — URL:
https://e.lanbook.com/book/334391  (mata obpamenus: 26.09.2023). — PexuM [gocTyma: jisi aBTOPH3.
I0JIb30BATEIICH.

MaremaTrka: ajaredpa v Hadajla MaTeMaTHYECKOro aHaiau3a, reomerpus. ['eomerpus: 10—11-ii kmaccer:
0a30BbIil U yriyonéunelid ypoBHu : yueOnuk / JI. C. Atanacsn, b. B. , K. C. [u np.]. — 11-e u3n., crep. — Mocksa :
[Mpoceemienne, 2023. — 287 c¢. — ISBN 978-5-09-103606-0. — Texkcr : anekTpoHHbIH // JlaHb : 31€KTPOHHO-
6ubnuoreunast cucrema. — URL: https://e.lanbook.com/book/334397 (mata obpamienus: 26.09.2023). — Pexum
JIOCTYTIA: JJIs aBTOPHU3. MOJIb30BATEICH.

[Tpu noAroToBKe K SK3aMeHy HEOOXO0ANMO OMHUPATHCS HA YUEOHHUKH:

MaremaTuka: anrebpa M Hayajla MaTeMaTHYECKOro aHaiu3a, reomeTpusa. Anrebpa W Hadana
MaTtemarnueckoro anaiamusza. 10—11 kiaccel : 6a30BbIid U yriiyon€uHelid ypoBHH : yueOnuk / L. A. Anumos, 10. M.
Komnsirun, M. B. Tkauéa [u np.]. — 11-e uzn., crep. — Mocksa : IIpocBemienune, 2023. — 463 c. — ISBN 978-5-09-
107210-5.—  Tekcr:  onektpoHHslii /  Jlab  :  2JekTpoHHO-OuMOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/334391 (mata obparetus: 26.09.2023). — Pexxum gocTyma: Ui aBTOPH3. IOJIb30BATEICH.

Maremaruka: anreOpa v Hayaja MaTeMaTHYeCcKoro aHanu3a, reomerpus. ['eomerpusi: 10—11-if kiacchr:
0a30BbIil U yriyonéunelid ypoBuu : yueOnuk / JI. C. Atanacsn, b. B. , K. C. [u np.]. — 11-e u3n., crep. — Mocksa :
[pocemenne, 2023. — 287 c¢. — ISBN 978-5-09-103606-0. — Tekcr : 3ekTpoHHbl / JlaHb : 3JIEKTPOHHO-
6ubnmoreunas cucrema. — URL: https://e.lanbook.com/book/334397 (mata obpamienus: 26.09.2023). — Pexum
JOCTyIa: I aBTOPU3. MOJIb30BaTEINeH.

8. MaTepHaJILHO-TeXHI/I‘leCKOC U MPpOorpamMMHoOe odecnevyeHHe TUCIUILINHBI

OcBoeHue JUCIIATIAHEL «MareMaTHKa» npeanonaraeT
UCIIOTb30BaHUECIIS YOI ErOMaTepHaIbHO-
TEXHUYECKOT0 00ECIIEUeHH:

HammenoBanune Ob6opynoBanue
KabuHeTa
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Kabuner Kabuner matemaTiku
MaTCMaTHKH Kommnekt Mebenu a71st npernoaaBatens — 1 mT., mocaiovHble MecTa s yqanmxcs — 36 mr.,
WMHTEpaKTHBHAs TpuOyHa — | mIT., MOHUTOpP — 1 MIT., MpOoeKTOp — | MIT., KOJIOHKH — 6 IT.,
9KpaH MYJIbTUMEIUHHBIN — | IIT., MeNoBas JOcKa HaCTEHHas! — 2 MIT., CTeHbl HACTEHHBIE — 6
IIT., BEIXOJ B MHTEPHET, BHYTPUBY30BCKasl KOMIIBIOTEPHASI CETh, JOCTYII B 3JICKTPOHHYIO
nHpOPMAIMOHHO-00pa3oBaTenbHyto cpexny. [10: Microsoft Office, Kaspersky Endpoint

Security o Windows

Y4ebHo-MeToANYeCKas! JIUTepaTypa Uil AaHHOM IUCHUILIMHBI UMEETCS B HAJIWYMU B 3JIEKTPOHHO-OMOIMOTEYHOMH
cucreme "ZNANIUM.COM", nocrym k kotopoii mpemoctarieH oOydarommmmcsa. OBbC "ZNANIUM.COM" conepxut
MIPOU3BEACHHUS KPYIMHEHIINX POCCHUICKNX YYEHBIX, PYKOBOJAWTENEH TOCYJapCTBEHHBIX OpPraHOB, IpEHoAaBaTeel BeayIInX
BY30B CTpaHbl, BBICOKOKBAJU(UIMPOBAHHBIX CIELUUAINCTOB B pa3NH4YHbIX cepax Ou3Heca, a Takke B OHOIMOTEKe
Enabyxckoro nncruryra KOY. ®ony 6ubnnorexku copMupoBaH ¢ yueToM BceX U3MEHEHUI 00pa3oBaTebHbIX CTaHIAPTOB U
BKIIfOYaeT Yy4eOHHMKH, y4deOHble mocoOusi, MoHorpaduu, aBTOpedeparsl, IMCCEPTAlMH, ODHIMKIONEIUH, CIOBapH |
CIPaBOYHHUKH, 3aKOHOJIATEIbHO-HOPMAaTHBHbBIE IOKYMEHTHI, ClIEHMaIbHbIE IEPHOANYECKIE U3JaHNs M U3]JaHUs, BBIITyCKaeMble
n3garenscrBamMu By3oB. B Hacrosmiee Bpemss OBC ZNANIUM.COM coorBercTByeT BceM TpeOoBaHMsM (hemepanbHbIX
rOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB CPETHEr0 MPOPECCHOHATIBHOTO 00pa30BaHKsl HOBOT'O MTOKOJIEHHS.

VYuebHo-MeToANYeCcKas JIMTepaTypa il JaHHOW JUCUUIUIMHBI UMEETCS B HAJIMYUHM B 3JIEKTPOHHO-OMOIMOTEYHOM
cucreme Msmatenscra "JIaHe", MOCTYI K KOTOpOW mpenoctaBicH oOydarormMmcs. OBC Uznatenscrea "Jlanp" BKIOYaeT B
ce0s JJIEKTPOHHBIE BEPCHMM KHHUT HM3farenbcTBa "JlaHp" M IPYrux BenyIIUX H3AaTENbCTB yu4eOHOH JIMTepaTyphl, a Takke
QJIEKTPOHHBIE BEPCHU TEPUOAMYECKUX M3JaHUI 10 eCTECTBEHHBIM, TEXHHYECKMM M TyMaHHUTapHbIM Haykam. OBC
N3narenncra "Jlanp" obecniedrBaeT JOCTYII K HAYYHOH, y4eOHOM TUTepaType U HAayYHBIM TIEPHOMYECKAM H3IaHHSM.

9. YuebHO-MeTOIHYECKOE M HH(OPMAIIMOHHOE 00ecTeYeHne TUCITUTLUTHHbI

OcHOBHas uTepaTypa

MaremaTrka: anreOpa u Hadajia MaTeMaTHYECKOTO aHAIN3a, TeOMETpHs. Anredpa U Hadana MaTeMaTHIeCKOTO aHaJN3:
10—11 xnaccel : 6a30BbIN U yray0aEHHbIN ypoBHU : yueOHUK / 1. A. Anmumos, FO. M. Kossirun, M. B. Tkauésa [u ap.
— 11-e wm3m., crep. — MockBa : IlpocBemenune, 2023. — 463 c. — ISBN 978-5-09-107210-5. — Tekct
ANIEKTPOHHBIN // JlaHb : snekTpoHHO-OMOnMmMoTeunas cucrema. — URL: https://e.lanbook.com/book/334391  (nart
obparmenust: 26.09.2023). — Pexum goctyna: ajis aBTOPHU3. MOJIh30BaTEICH.

Maremartuka: anreOpa ¥ Havajla MaTeMaTUYECKOTo aHann3a, reomeTrpus. ['eomerpusi: 10—11-it xmaccel: 0a30BBIHA
yriyonénueiii ypoBau : yueonuk / JI. C. Atanacsn, b. B. , K. C. [u ap.]. — 11-e u3x., crep. — Mocksa : [IpocBemnienue
2023. — 287 ¢. — ISBN 978-5-09-103606-0. — TekcT : amekTpoHHbI# // JIaHb : 37E€KTPOHHO-OMOIMOTEYHAS CHCTEM:
— URL: https://e.lanbook.com/book/334397 (mara oOpamenus: 26.09.2023). — Pexum gocryma: st aBTOPH:
10J1b30BATEIEH.

JlononHuTenbHAS TUTEpATypa

[umosa, JI. 1. Maremaruka : y4e6. mocooue / JI.W. llunosa, A.E. llunoB. — Mocksa : THO®PA-M, 2019. — 23
c. — (Cpennee mpodeccuonansHoe obOpazoBanue). - ISBN 978-5-16-014561-7. - Tekcr : snekrponHsiil. - URL
https://znanium.com/catalog/product/990024 (marta o6pamnienus: 26.09.2023). — PesxumM A0CTYIIA: 110 MOJITHCKE.

Oxno, H. C. Maremaruka : yuebnuk / H.C. FOxno. — Mocksa : UHOPA-M, 2022. — 204 c. — (Cpenne
npodeccronansHoe obpazoBanne). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - TeKCT : 3I€KTPOHHBIA.
URL.: https://znanium.com/catalog/product/1796822 (nmata obpaimenus: 26.09.2023). — Pexxum 10CTyma: Mo MOIMUCKE.

Hanasi, A. A. Marematuka : yueouuk / A.A. lanasn. — 3-e uzna., ucnp. u gon. — Mocksa : UHOPA-M, 2021. — 54
c. — (Cpemnee mpodeccuonanboe obOpazoBanue). - ISBN 978-5-16-012592-3. - Tekcrt : snekrpoHHbd. - URL
https://znanium.com/catalog/product/1214598 (mata obparienus: 26.09.2023). — Pexxum mocTyrma: 1Mo MOIUCKe.

bo6posa, 1. . Matemaruka un nadopmMaTHKa B 3ajauax U oTBeTax : y4ed. -meton. nocodue / U. 1. bobposa. - 3-e u3;
, crep. - Mocksa : ®JIMHTA, 2019. - 231 c. - ISBN 978-5-9765-2083-7. - Tekcr : anextponHslii / 9bC "KoHcynbpTan
crymenrta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785976520837.html (maTa oOpareHus
26.09.2023). - Pesxxum gocTyma : 1Mo HOAIMKICKe.

MaremaTuka : anreOpa M Hayalla MaTeMaTH4eckoro aHanu3sa; reomerpusi / Jlykankun A. I'. - MockBa : IDOTAF
Menua, 2018. - 560 c. - ISBN 978-5-9704-4361-3. - Tekcr : anekrponHsiit / ObC "KoncynpTant crynenra" : [caiT].
URL : https://www.studentlibrary.ru/book/ISBN9785970443613.html  (mata oOpamenus: 26.09.2023). - Pexwu
JOCTYyIa : IO MOJIHUCKE.
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10 MeTO)]bl Oﬁy‘leHI/Iﬂ JJI oﬁyqalomnxcﬂ HHBAJTHIAOB ! JIUI C OrPAHUYCHHBIMHA BO3MOKHOCTHMH 310POBbS.

B oOpazoBarensHOM TIpoliecce HCHONB3YIOTCSI COIMATBHO-aKTUBHBIE M pe(IIeKCUBHBIE METOABI O0YUCHMS, TEXHOIOTUH
COLMOKYJIBTYPHOH peabMIINTAINY C IENbI0 OKa3aHHs TIOMOIIYM B YCTAaHOBJICHHH IOTHOIEHHBIX MEXIIMYHOCTHBIX OTHOIIEHUH C
JIPYrUMU 00y9aroIIMMHUCS, CO3/IaHIH KOM(OPTHOTO MCUXOJIOTHYECKOT0 KJIMMaTa B CTYJACHYECKON TPYIIIE.

YcnoBust 00y4eHus MHBAJIHU/IOB U JIUII C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSI:

- ydeOHBIE ayJIUTOPUH, B KOTOPBHIX TIPOBOATCS 3aHSATHS CO CTYINCHTaMH C HApYIICHUSIMH CIIyXa, OOOpYIOBaHBI
mynbruMeaniHol cucremoit (ITK n mpoekrop), KoMmbloTepHBIE TH(IOTEXHOIOrHN 0a3upPyIOTCS Ha KOMIUIEKCE amllapaTHBIX U
MIPOTPaMMHBIX CPEACTB, 00ECHEYMBAIOUIMX MpeoOpa3oBaHHE KOMIBIOTEPHON WH(OpMAIMU JOCTYIHBIE Ul CIaOOBHASAIINX
(opMBI (YKpYITHEHHBIH TEKCT);

- B 00pa30BaTeIbHOM IPOLIECCE UCIIOIb3YIOTCS COLMATIbHO-aKTUBHbIE U Pe(IIEKCUBHBIC METOIbI 00YUCHUS: Kelic-
METOJ, METOJ| IPOEKTOB, UCCIIEAOBATENbCKUIl METO, AUCKYCCHU B (hOpMe KPYIIOoro CToja, KOH(EPEHIMHU, METO MO3TOBOTIO
mTypMma.
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IMacnopr
(¢oHIa O1IEeHOYHBIX CPEACTB MO TUCIUIIJIHHE
IMOYJ1.01 «MaTtemaTHKa

N KonTponupyemsle pa3iesns! (TeMbI) IUCIATLTHHBL Hamaenosanme
/o OLIEHOYHOT O CPEJICTBA
Pa3BuTue noHATHS 0 YHCTIE.
1 Kontponpnas
JeiicTBUTENEHBIE pa6ora No 1
Kontponpnas
pabota Ne 2
KopHu, cTeneHu
U JOrapumMsbl.
2 Tema 2. CteneHHas GyHKIHS. KonTponbnas pabora Ne 3
3 Tema 3. Iloka3zarenbHast QyHKIMS. KonTponbnas padora Ne 4
4 Tema 4. Jlorapupmuueckas GyHKIuSL. KonTponbnas pabora Ne 5
IIpsiMbIe U IVIOCKOCTH
B NIPOCTPAHCTBE.
5 Tema 5. AKCHOMBI CTEPEOMETPUH U UX TPOCTEHIINE CIESICTBHUSI. KonTponbnas padora Ne 6
6 Tema 6. [TapasienbHOCTh IPSMBIX U TIOCKOCTEH. KonTponbnas padora Ne 7
7 Tema 7. [lepnieHANKYISIPHOCTD IPSMBIX U IJIOCKOCTEH. KonTponbhas padora Ne 8
Koopaunatsl u BeKTOPBI.
8 Tema 8. JlexapTOBBI KOOPJMHATHI ¥ BEKTOPHI B IIPOCTPAHCTBE. KonTponbhas padora Ne 9
OCHOBBI TPHTOHOMETPHUH.
Kontponsnas padora Nel0
9 Tema 9. Tpuronomerpudeckue GopmyIbL. P P
Konrtponbnas padora Nell
10 | Tewma 10. TpuroHomMeTpruYECKrUe ypaBHEHHUSL. P P
11 | Tema1l. Tpuronomerpuieckre GpyHKIHIH. Kontponsnaas paboraNel2
MHororpaHHMKH M KpyrJble Teaa
12 KontponsHas pabora
Tema 12. MHOTrOrpaHHUKH.
Nel3KonTponsHas
pabora Nel4
13 | Tema 13. Tena BpAICHHUS. Kontponsnas padora Nel5
14 | Tema 14. O6bémbI MHOTOTPaHHHUKOB. KontponsHaas pabora Nel6
15

Tema 15. O6BEMBI 11 TOBEPXHOCTH TEJT BPAIICHHS.

KonrponsHnas padora Nel7
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Paznen 7.
Hauana MaTeMaTH4Y€CKOro aHAJIN3A

16 . . KonrponsHas padora Nel8
Tema 16. [Ipon3BonHast ¥ €€ TeOMETPUIECKHII CMBICI.
17 | Tema17. [IpuMeHeHME TIPOM3BOTHON K UCCIICIOBAHUIO (DYHKITUH. Kontponbhas padora Nel9
Pazpnen 8.
HHaTerpan u ero npuMeHeHune
18 | Tema18. Hurerpan. Kontponbhas padora Ne20
Pa3znen 9. Komounatopuka
19 | Tema 19. Kom6uHaTopuka. KonTponbnas pabora No21
Pazgen 10. DieMeHTHI TeOPHHU BePOSITHOCTEH U MaTeMaTH4e-
CKO# CTATUCTHKHU
20 | Tema 20. Dnementsi TEOPUHU BEpOATHOCTEH. KonTponbnas pabora No22
21 | Tema 21. CraTucTHKA. Konrponbhas padota Ne23
[Mpaktryeckue 3ananust k quddeperuupo-
22 BaHHOMY 3a4ETy
Tect Nel
1 cemectp
Bompoce! u
23 MPaKTHYECKUE 3aJaHUs K DK3aMEeHY
Tect Ne2
2 cemecTp

*[lepedeHp HK3aMEHALOHHBIX BOIIPOCOB M MPAKTHYECKHUX 3aTaHHI MPEICTaBIICH HIDKE.
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DoH/1 OLIEHOYHBIX CPEACTB IJIfl TEKYIIEro KOHTPOJHA YCII€eBAeMOCTH

10 JUCIHUILIIMHEC «Matematuka

Tema 1. [lelicTBHUTe/IbHBIE YHCIA.

KonTtpoabnas padora Nel
Bapuanr 1

3aganmne 1. B xaure Enensl Monoxosen «Ilogapok Moi0abIM X03sHKaM» UMEETCs pelienT 3Mupora ¢

yepHocauBoM. [liis mupora Ha 10 denoBek creayer B3sTh 10 (yHTa yepHOCTHBA.

CKoOJBKO IPaMMOB YEpHOC/INBA ClIEAyeT B3ATh Ul IUPOra, paCCUUTAaHHOTO Ha 6 yenosek. Cuu-
Taiire, yto 1 ¢yHT pasen 0,4 kr.

3aganmne 2 . Ha rpaduke n3zobpaxceHa 3aBUCUMOCTb KPYTSIIEro MOMEHTa aBTOMOOMIBHOTO IBU-TATENS OT YHCIIA
ero o0opoToB B MUHYTY. Ha ocu abcruce oTknansiBaercsi yucio o0opoToB B MUHYTY. Ha ocu opaunat —
Kkpytsuuid MoMeHT B H - M. UToObI aBTOMOOMIIb Hauan ABM)KEHHE, KPYTAIIMI MOMEHT JI0JbKeH ObITh He MeHee 60 H
- M. Kakoe HanMeHbI1Iee Yyicino 000pOTOB ABU-TATENsl B MUHYTY JOCTaTOYHO, YTOOBI aBTOMOOMIIb Havall IBUKEHHE?

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

3aganue 3

¥} SR

¢ (‘3 "
(10;7), (7;6).

10" ¥ Haitaure nmomraas pom6a, BepIIMHEL KOTOPOro uMeroT koopauHatei(6;3), (9;4),
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3ananue 4. Y Buru B xommike nexxut 12 pyOnéBsix, 6 1ByXpyOn€BbIX, 4 ATHPYONEBBIX U 3 AECITUPYOIIEBBIX
MOHETHI. BUTs Hayran A0cTaéT U3 KONWIKU OJHY MOHeTy. HalinuTte BeposT-HOCTb TOro, 4TO OCTaBUIAsICA B
KOIITKE CyMMa cocTaBuT Oonee 70 pyOIeit.

9
T ——
3aganme 5. Haiinute kopeHp ypaBHeHns X° — 16 Ecnu ypaBHeHUE nMeeT Ooiiee OHOTO KOP-Hsl, B OTBETE
3amumnmTe OOJBINUHA U3 KOPHEH.
3azanue 6.
A
\
¢ 8B tpeyronsauke ABC yron C pasen 90°, AC = 8, tgA = 07 5 ‘Haiigure BC.
3amanue 7.
N
I \
LN
ety
P A // JBa pebpa nmpsiMOyroJibHOTO Mapaiesenuneaa, BEIXOIIIIIe 3 OAHON BEPILK- Hbl, paBHBbI 2, 4.

Juaronanp napanienenunena passa 6. Haifiute miomaap moBEpXHOCTH Mapaj-Jelenumnena.

v 4%.11'0 ;448
3ananue 8. Haiiqure 3HaueHUE BRIpOKEHUS : :

3apanue 9. 3aBucuMocTbh 00beMa crpoca (€AMHHIE MECSIT) Ha MPOIYKIHUIO MTPEATIPUATHS MO- HOIIOJIKMCTA OT IIEHBI

plTBIc. py6.) 3axaercs Gpopmynoit q= 80—5 p Beipyuxa npennpusTis 3a
Mecsl §ThIC. py0.) BbIuMCseTcs o Gopmyie r%sz — p . g.Onpenenyure HanGoBIIYIO LEHY P,
IIpU KOTOpoi MecsiuHast Beipyuka coctaBut 300 Thic. pyd. OTBer np%Be UTE B THIC. pYO.

3aganmue 10. B cocyx, conepxanuii 5 TuTpoB 12—TIpOIIEHTHOr0 BOIHOT'O PaCTBOPA HEKOTOPOTOBEIIECTBA,
no6aBuin 7 TUTPOB Bozbl. CKOJIBKO MPOLIEHTOB COCTABIIAET KOHIEHTPALMS II0JIy- YUBLIErocs pacTBopa?

— 2
y = v/ x* 4+ 6x+ 29.
3ananme 11. Halimute TOuky MUHUMYMa (QyHKITUN Y TR
(x* —5,6x+7,84)(x—2,5) <0.
3ananue 13. KpacHusiii kapangam crout 17 pyouneit, cunuit — 13 pyouneit. HyxHo KynuTh Ka- paHaaliy, umes

Bcero 495 py0eii 1 coOIT0Aas AOMOTHUTENBHOE YCIOBHE: YHCIIO CHHUX KapaH-Jailell He JIOKHO OTIMYaThCs OT
YKCIa KPaCHBIX KapaHaamieil Oolbliie YeM Ha IS Th.

3ananue 12. Pemure HEpaBeHCTBO:

a) MOKHO I KYITUTB TIPH TaKUX yCIOBUAX 32 kapaHaama? 0) MoxxHO
JIM KYITUTD TIPH TAKKUX YCIOBHUSX 35 KapaHmalieii?
B) Kakoe HanbomnpIiee 9uciio KapaHameid MOXHO KyITUTh IIPH TaKUX YCIOBHUX ?

BapuaHnT 2

3aganue 1. OqHa Tabnerka jgekapcra Becut 70 Mr u comepxut 4% aKTUBHOTO BemlecTBa. Pe-0EHKyY B Bo3pacTe
110 6 MecseB Bpad nporuckBaet 1,05 Mr akTHBHOTO BeII[eCTBa HA KaXKIBIH KWIOTpaMM Beca B CyTKH. CKOIBKO
TabJIETOK ITOTO JIEKApCTBa CIEMYET AaTh peOEHKY B BO3- paCTe MSTH MECSIIEB U BECOM § KT B TEUCHUE CYTOK?
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3aganne 2. Ha rpaguke moka3aH mporecc pasorpea ABHraTells JerkoBoro apromooms. Ha ocuaGermce
OTKJIaJIBIBACTCS BPEMsl B MUHYTaX, TPOIICANIee OT 3aIlycKa JBUTaTeNsl, HA OCH OpJM- HAT — TeMIIepaTypa
npuratens B rpagycax Llenscus. Onpenenure no rpaduky, CKOJIbKO MUHYT JIBUTaTeNlb HATPEBAJICSA OT TEMIICPATYPBI
60 °C o Temneparypst 90 °C.

t°C

90 /\
80 ! .

i e | 5 E +

H
0 9 B 5 7 8 9 10 11 12

MUM

3amanue 3.

o 2 § 10 % Haiijure Iomais 4eThpex yrojbHUKa, BEPIIMHBI KOTOPOro UMEIOT Koopau-Hatsl (8;0),

(108), (2;10), (0;2).

3ananue 4. V JluHbI B KOMUIKE JIGKUT 7 PYONEBBIX, 5 ABYXpYONEBBIX, 6 MATUPYONEBBIX U 2 Jie- CATUPYOIEBBIX
MOHeThI. /luHa Hayrazx 1OCTa€T U3 KONWIKU OIHY MOHeTy. HailiuTe BepOATHOCTHTOTO, YTO OCTABLIASICS B KOIMIIKE
cymma coctaBuT MeHee 60 pyoOieid.

13% )
2a2—7
3aganmue S. Permmre ypaBHeHHE Ecnu ypaBHeHHe umeet 6ojiee OIHOr0 KOpHS, BOTBETE
3aNUILNTE MEHBIINUN U3 KOPHEH.

3agaHue 6.
1
¢ & B tpeyronsHuke ABC yron C pasen 90°, tgA = 0: 5 »BC = 4. Haiinure AC.
3agaHue 7.
| N
[¥%
R
I X
| \
! RS S, " RoCe SO
~ £ g \\
<z 2/ JIBa pebpa mpsiMOyroJibHOTO MapaIeIeUe/a, BEIXOIAIINE U3 OHON BEPIIUHBI, PABHBI
1, 2. [Inomaap MOBEpXHOCTH MapajuIeienunea paBHa 16. Haliaure ero aua-roHans.

26_38

5
3ananme 8. HaiinuTe 3HaueHNE BBIPAKEHUS 6
3apanue 9. 3aBucuMocTh 00beMa crpoca (€IMHMI MECSIIT) Ha MPOIYKIIUIO MIPEATIPUATHS- MOHOIIONIMCTA OT [IEHBI
(TBIC. PYO.) 3a1geTcs hopmymoit q= 65 —5 p_BLIpyqKa MpeInpUaATUs3a
r r(p) = pq. 23



MecsII] (TBIC. PYO.) BBIUHCHSETCS IO hopmyIte Omnpenenvte HANOONBITYIO IEHY
P, Tipu KOTOpOIi MecsYHAS BBIPYYKa F'(P)cocrasnr 200 Teic. py0. OTBeT npuBeHTE B THIC. PYO.

3aganne 10. Cmemanu 4 nutpa 15—MpoLEHTHOr0 BOJHOTO pacTBOPAa HEKOTOPOro BEIIECTBA ¢ 6 IuTpamu 25—
IIPOLIEHTHOT'O BOJHOTO PacTBOpPA ITOro ke BemecTBa. CKOMBKO MPOLEHTOB COCTAB-ISIET KOHLIEHTPALHs
MOJIYYUBILIETrOCsl pacTBOpa?

y=1—6+12x— 2.

3aganme 11. Haiingute TOUKy MakcuMyma GyHKIUN
(10x+7)(4 — 5x) (50x* — 5x —28) < 0.
3apanue 13. KpacHsiii kapangam crout 18 pyOuneit, cunuit — 14 pyouneit. HyxHo KynmuTh kKa- paHaamiy, umes

Bcero 499 py6ieit u cobmroas TOMONMHUTEIBHOE YCIOBHE: YHCIO CHHUX KapaH-/allieil He JOMKHO OTIHYAThCS OT
YKcla KPaCHbIX KapaHaaniei Goblile YeM Ha MIeCTb.

3aganue 12. Pemmre HEpaBeHCTBO:

a) MoxxHo 11 kynuTh 30 kapaHnameii?0)
MoskHo 1 KynuTh 33 KapaHnama?
B) Kakoe Han0OonpIee 9YuCiIo KapaHaameid MOXHO KyITUTh?

Kuiroun K KOHTpOJIbHOU paboTe N1

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

7212000 8 0,72 5 |4|64]121|10| 5| -3 (—oo; 2’5] U {278}, a) na; 0)
HeT; B) 33.

3 3 |68/ 01|-05{8| 3|5 |8|21|6 (—oo; —OJ)U(—OJ; U,S)U(O,g; -|-oo), a) na; 0)
HeT; B) 31.

3a BBINOJIHEHHE

3amganns 1-11 BeictaBisgercs 0-1 0ayur3a BBIMOIHEHHUE 3a0aHUS
12 BeicTaBnsgerca 0-2 Oaiia 3a BeIIONMHEHKE 3a0aHusa 13
BeIcTaBisercs 0-3 Gayia

KpuTepuu oneHrBaHUA

OrmeTKa 5 BBICTABITSETCS MPH YCTIOBHH, YTO CTy/IeHT Bhimana 91-100% 1 HaOpan 14-16 6arioB.Omverka 4 BhICTARIISETCS IIPU
YCIIOBUH, YTO CTYIeHT BhIOHIUT /6-90% 1 Habpa 12-13 6anios. Omverka 3 BbICTARIISIETCS ITPH YCIIOBUH, YTO CTY/ICHT
BbionmHw 60-75% u HaGpan 9-11 Gawios.

OrmeTKa 2 BHICTARIISIETCS TP YCITOBHM, UTO CTY/IeHT Bbironmamwt MeHee 0-59 % 1 Habpai O - 8 Garuios.
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KoHTposibHas paboTa Ne2

BapuaHT |

1. BeIYHCIHTH:

y 9% —3 2) (¥2416)2.

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

3. BeimonsHuTh aAeitctBuA (a >0, b > 0):

_ 541 3 a
1) a4+\,:5_( 1 } . 2) 1/;+ dab_%.

ave-1 3a

4. CpaBHHTH YHCJIA:
| 2 2 J7
1) [E]’ H(gr; 2) (4,2)"7 u(z@) :
7 7 b

5. 3anucaThk GeCKOHeUHYIO NIePpHOAUYECKYI0 AecATHYHYI0 Aposs 0,2(7)
B BHJe OOBIKHOBEHHOI.

1 1 1
6. b’npoc'm'rb{ a +12 - a:_—lz] a2 :r 1 mpu a>0,a#1.
a+ 2az+1 a?
BapuaHr Il

1. Briuynciaurs:

p 2oV6ET ) @adey.

44 -2

2. HssecTHO, uro 8% = 5. Haitru 8 **2,
3. BminosnHuTh geicteud (a >0, b > 0):

1) (aﬁn)ﬁ_i; 2) Vab %_sa_

e "
av? Ub

4, CpaBHUTH uMcJAa:

1) 0,7)% u(0,7) %5 2) (0 u (3,143,

5. 3anucaTe 0ECKOHEUHYIO MePHOAWYECKYIO JecATHUYHYIO Apodes 0,3(1)
B BUJle OOBIKHOBEHHOM.

_ 2 — yz ]
6. YopocTuTts -y X yl [.fi) npn x>0, y > 0.

3 L L 1 x
x4+x2y4 xd+y4

Ksitouu K KOHTpOJIbHOM paboTe N2

3agaHue 1 2 3 4 5 6
B 1 | 1;4 | 0,75 | a¥s < |2 2
apHuaHT ; . s - NPT
p ’ 1 a y l 9 18 (a _ 1)
B 5 _ . ] 14 1 1
apuaHT 4,9 | 12,8 as; -1 | <> 35| x4 — y4

3a BeITONHEHKE 3aganus 1,3,4 BeictaBiasgercs 0-2 Oamra
3a BeImosiHeHMeE 3aganus 2,5 BeicTasisgercs 0-1 6amn
3a BeINONIHEHME 3agauns 6 BeicTaBissercs 0-3 6amuta



Kpurtepun OLlCHUBAHUSA

OtmeTKa 5 BBICTABISETCS IPH YCIIOBUM, UTO CTYIeHT BbIomHiT 91-100% u naOpast 10-11 Gamios.

OtmeTka 4 BBICTABISIETCS TTPH YCIIOBUH, UTO CTYACHT BHITOMHII /6-90% 1 HaOpai 8-9 6amios.

Otmertka 3 BbICTaRIISICTCS TP YCIIOBUH, YTO CTYJICHT BoonHII 60-75% v HaOpa 6-7 6aios.

OtmeTKa 2 BHICTABIIAETCS IPH YCIIOBUM, YTO CTY/ICHT BBITIOITHU
nmenee 0-59 % u nadpan 0-5 6armios.
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D oH/I OLIEHOYHBIX CPEICTB JIJISl TEKVIIET0 KOHTPOJISA VCIIEBAEMOCTH

10 JMCUUIUINHE «MaTemaTruka»
Tema 2. Ctenennasi pyHKuus.
KonTpoabnas padora Ne 3

BapuanTt 1
w4 — x2,

=

Haiigure obnacts onpenenenns QyHKIUU y =
2. W3o006pasute 3cku3 rpaduka GpyHKIuu y = x75.
1) BpwlsicHHTE, HA KAaKUX MPOMEKYTKaX (QYHKIHsI yOBIBACT.
2) CpaBHUTE YnCIa:

SRR RE (3.2)5 1 (3v2) .

3. Pemmre ypaBHeHHE:!
DV1-x=3; ) Vx+2=+3-x; 3)V1—x=x+1;

HV2x+5—-Vx+6=1
4. Haiigure GyHknuio, ooparnyro kK pyaknun y = (x — 8)~1, ykaxure eé 06acth onpe-
ACJICHUSA U MHOKECTBO 3HAYCHUMU.
5. Pemmre HepaBeHCTBO VX + 4 > x + 4.
BapuaHnTt 2

-1
1. Haiigure obnacts onpenenenus pynkuun y = (x2 —9) 3,
2. W3o0pasute 3cku3 rpaduka QyHKIMN y = x~°.
1) BeIssicHHTE, Ha KAKKX MPOMEXYTKaX (GYHKIIHS BO3PACTAET.
2) CpaBHHTE YHKCIIA:

- . -6 1
AR I C I G
3. Pemute ypaBHeHue:

-6

1) Vx—2=4 2) V5 —x =vx —2; )Vx+1=1-x

HV3x+1—+Vx+8=1

4. Haiinure dynkuumio, oopatayto kK pyukiuu y = 2(x + 6)~1, ykaxure e€ 0061acts onpe-
JIeNIEHUsI U MHOKECTBO 3HAUCHUH.
5. Pemmre HepaBeHcTBO VX — 3 < X — 5.
Kistoun K KOHTpoJibHOM paboTe N2 3

3agaHue \1 \2 |3 \4 \5
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1)(—o0; 0) U (0; +c0) Y= 48 _
Bapuant 1 [—2;2] | 2)>; > 8;2:0,10 ’(C_OO; 0) U (0: +o0) (—4;-3)
(—;8) U (8; +o0)
2
. , (—(00;—3)) 1)(—00; 0) 6 35 0: 8 JQ’C= -6 - ( )
apuaHT U(-3;3) | 2<; > 18; 3,5; 0; 75+ 00
_ (—0;0) U (0; +o0)
UG +o) (—00; —6) U (=6; +00)

3a BemonHeHue 3aganns 1 Beictasisiercst 0-1 Oamn
3a BhInoaHeHKe 3amanus 2,4,5 BeictaBnsercs 0-2 Oamia
3a BeIONIHEHME 3aMauns 3 BeIcTaBisiercst 0-4 Oaimta

Kpurtepun OLlCHHBAHMA

Ormvetka 5 BeICTaBIISIETCS TIPH YCIIOBUH, UTO CTyAeHT BhmatHm 91-100% u nadpan 10-11 Garos.
OrmeTka 4 BBICTABIISETCS TIPH YCIIOBUH, UTO CTYACHT BHIMOHII /6-90% 1 Habpan 8-9 Gasios.

OrmveTka 3 BBICTABIBIETCS TIPH YCIIOBHH, YTO CTYNEHT BITOHM 60-75% 1 Habpan 6-7 Garuios.
OrmeTKa 2 BHICTABISETCS TIPH YCIIOBUM, UTO CTYIEHT BhIoyTHIIT MeHee 0-59 % n rabpait 0-5 Gaios.

o

o

Tema 3. [lokasaTesbHast QyHKLMUSL.

KontpoabHas padora Ne 4

BapuanTt 1

Pemnre ypaBHeHue:
2) 1 2-3x x x

(E) = 25; 2)4 + 2 —20=0.

x 1
Permte HepaBEHCTBO (%) >1 3
xX—y =4,

S5x+y = 25.

Pemmmre cucremy ypaBHeHui {
Pemute HepaBeHCTBO:

w6 _ 1 2 _x*-1
1) W5 ° < o 2) (E) > 1.

Pemnre ypaBHeHne 7*+1 + 3 - 7x = 2x+5 + 3 - 2%,

BapuaHnT 2
Pemure ypaBHeHue:
1) 0,123 = 10; 2)9x —7:3x—-18=0.
1* 5
Pemmite HepaBeHCTBO (% ) <<
. Xt+y=2,
PemnTe cucremy ypaBHeHHI {
6x+5y = 36.
Pemvre HepaBeHCTBO:
— x+6 1, o x2—4
1) A3) > 5 2) (1 ;) <1

Pemmte ypaBHeHue 3*+3 + 3% = 5. 2x+4 — 17 - 2%,
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Kiroun K KOHTpoJIbHOU paboTe Ne4

3amanue 1 2 3 4

Bapumanr | 11.9 ) . (—0;8);
1 3 (—o0; —1) (3;-1) [—1;1]

Bapuant . _ . (-12; +00);

3a BemonHEHME 3aganns 2 BeicTaBiisiercst 0-1 Oanr
3a BeInonHeHKeE 3afanus 1, 3, 4 BeicraBisiercs 0-2 Oamia
3a BeIONIHEHME 3aMaHus 5 BeicTaBisiercst 0-3 Oaimia

Kpurepun OIleHMBAHUA
OrmeTKa S BBICTABISETCS IPH YCIIOBUM, UTO CTYIeHT BHITOMHIUT 91-100% 1 Habpast 10 6arios.
OrmeTka 4 BHICTABISETCS TPH YCIIOBUM, UTO CTYZIEHT BHIOMHIT 76-90% 1 Habpan 8-9 Gasnios.
OrmeTka 3 BBICTABISETCS TPH YCIIOBUH, UTO CTYZIEHT BHIOMHFIT 60-75% 1 Habpar 6-7 6asnios.
OrmeTKa 2 BHICTABISETCS TIPH YCIIOBUM, UTO CTYIEHT BhIorTHIIT MeHee 0-59 % n rabpat 0-5 Garios.

Tewma 4. Jlorapupmudeckas GyHKLIUSA.
KonTtposbHas padora Ne 5

BapuanTt 1
1. Beruucnure:
1) log1 16; 2) 51+log5 3; 3) logs 135 — logs 20 + 2 - logs 6.
2
2. B oHO¥ cucTeMe KOOpAMHAT CXeMaTHYeCKH MOCTpOouTh rpaduku GyHkuil y = logix u
4
X
y=4).
4 3 4
3. CpaBuute uncna logi - u logi —.
24 25

4. Pemnte ypaBHenue logs(2x —1) = 2.
5. Pemnre HepaBenctso logi(x —5) > 1.
3

6. Pewute ypaBuenue log,(x — 2) + log, x =3 .
7.Pemure ypaBuenue logs x + log,, ¥ = 14.

8.Pernte HepasenctBo (logz x)2 — 2 -logzx < 3.

BapuaHnT 2
1. Beruuciure:
1 1 2-log17
1) 1083 27 2) ( % 3 3) log256 + 2 -logz 12 — log2 63 .
2. B oHO¥ cucTeMe KOOpAMHAT CXeMaTUYeCKH MOCTPOUTh rpaduku GyHKIUN Y = logsx u

y = 4x,
1 1
3. Cpasnure uucna log 4 1 -1 log o1 3
4. Pemute ypaBHenue logs(2x + 3) = 3.
5. Pemute HepasenctBo logs(x —3) < 2.
6. Pemute ypaBuenue logs(x — 8) + logsx = 2.
7.Pemmure ypasuenue log sx + loge x = 10.
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8.Pemute HepasenctBo (logz x)? — 3 -logax < 4.

Kuroun K KOHTpOJIbHOUM paboTe N5

3aganue 1 2 4 5 7 8
™ 1
B 1 -4:15; Y 1 5; 51 — ;27
apuaHt ;15;5 d 3 | ( 3) 64 [3 ]
2 40- oo 3 1
Bapuanr 2 3:49; 7 “ 30,5 28) 81 [E ; 16]
3a BeinoniHenue 3agaausd 1 seicraBngercsa 0-3 6aiuia
3a BeInoHEeHKE 3agaHud 2, 3, 4, 5 BeictasiisieTcs 0-1 Oan
3a BrIIoNIHEHKE 3a0aHud 6, 7, 8 BeicTaBiserca 0-2 Oaua
Kpurepun OLICHUBAHUSA

OrmeTKa S BBICTABISETCS IPH YCIIOBUM, UTO CTYIeHT BhIonmHT 91-100% n Habpast 12-13 Gamios.
OrmeTka4 BBICTABISETCS IPH YCIIOBUM, UTO CTYIEHT BeIOHET 76-90% n Habpan 10-116ar1oB.
OrmeTka 3 BBICTABIISICTCS TIPH YCIIOBHH, YTO CTYICHT BhIOMHIMI 60-75% 1 Habpan 8-9 Garwios.
OrmeTKa 2 BBICTABITSETCS TIPH YCIIOBUM, UTO CTYIEHT BhIoiHIIT MeHee 0-59 % n nabpa 0-7 6arwios.
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D oH/I OLIEHOYHBIX CPEICTB JIJIsl TEKVIIEr0 KOHTPOJISA VCIIEBAEMOCTH

0o JUCHUIIIIMHC «MatemaTuka

Tema 5. AKCHOMBI CTEPEOMETPUH U UX NIPOCTEUIINE CIe/[CTBUS
KontpoabHas padora Ne 6

Bapuanr 1

1. Bepuunsl tomanoit ABCM He npuHaanexaT ofHO# miockocTu. HazoBuTe BCe MII0CKOCTH,
KOTOpbIE OIPEEINIAIOTCS PAMBIMH, TPOXOIAIIMMHU Yepe3 BepinHbl JJomaHoi ABCM, u conep-
’KaT TOJIBKO OJHO 3BEHO 3TOM JIOMaHOM.

2. JlaHbI 1BE MJIOCKOCTH o U 3 1 TpU Touku A, B, M, mpuuém Touka M npuHAIIIEKAT 00EHM
IJIOCKOCTSIM, TOUKU A U B npuHaanexat cOoTBETCTBEHHO IIOCKOCTAM o U . BoisicHuTe, nMeroT
71 001IKe TOUKU MI0ckocTh (ABM) 1 mitockocTs 7y, mpoxosiias yepe3 JMHUIO IepecedeHus
mwiockoctelt o u B u Touky E — cepenuny orpeska AB. Ecnu nMeror, To mokakure ux Ha yepTe-
xe. OObsicHUTE CBOM OTBET.

3. Mansl aBa Tpeyroinsauka ABC u ABM, He sexarue B 01HOM mockoctu. [Tycth K — Touka
nepeceuennss Menuad TpeyroabHuka ABC, T — cepenuna otpeska AC, P — cepennna otpeska
BM. Jlokaxwure, uto otpe3ok EK, rae E — mobas Touka otpeska TP, mpuHaIeKuT MI0CKOCTH,
conepskaie npsimyro BM u touky T.

Bapuanr 2

1. B mmockocTu o manbl yetbipe Touku A, B, C, M HUKakue Tpu U3 KOTOPBIX HE IPUHAIJIC)KAT
onnou npsiMoit. Touka K He npuHagiexxur miuockoctu o. Ha3oBUTE BCe MIIOCKOCTH, KOTOPBIE
ONPEACIISAIOTCS MPSMBIMHU, MPOXOASAIIMMU Yepe3 BepirHbl JiomaHoii AKBCM, u coaepxar
TOJIBKO OJIHO 3BEHO 3TOH JIOMaHOM.

2. JlaHbl 1BE TUIOCKOCTH 0. ¥ B 1 TpH ToUku A, B, M, npuuém Touka M nmpuHaAIEKUT 00enM
mwiockocTsaM. Touka A He MPUHAUICKUT HU OJHOM U3 HUX, TOUKa B nmpuHaanexur rmiockoctu .
BrisicauTe, MeIOT 71 00111Ke TOYKHU TIOCKOCTh (ABM) 1 m10CKOCTS 7, MPOX0oadIias uepes Jiu-
HUIO MIepeceyeHus TIOCKocTer o 3 u coaepxkaias Touky A. Eciu nuMeror, To mokakure ux Ha
yeprexe. OObSICHUTE CBOM OTBET.

3. Han mapamnenorpamm ABDE ¢ nentpom B Touke O u Tpeyronsuuk ABC, He nexariue B 011-
HoM mockocTu. [lyctb M — Touka nepeceuenust menuan tpeyroiabHuka ABC, T — cepennna oT-
pe3ka AB, P — mobas Touka otpeska OC. Jlokaxwure, yro npsamas CO u otpe3ok ZM, rae Z —
mobast Touka otpeska TP, nmpuHaanexaTr oJHON U TOH K€ TUIOCKOCTH,

Ksitoun K KOHTpOJIbHOM paboTe N26

3ananue BapuanT 1 Bapwuanr 2
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1 (ACM), (ABM) (KMC), (KMB), (KMA), (AKC)
ME AM
3 EK npunamnexur (BMT) ZM npunaanexur (COT)

N

3a BrionHeHue 3aganus 1 BeictaBiserca 0-2 Oamia
3a BeIIoNIHEHKE 3amaHus 2 BeicTaBisgerca 0-1 Oamn
3a BeIIoONIHEHKE 3aMaHus 3 BeIcTaBisgercsa 0-2 oaiuia

Kpurtepun OLICHNBAHMA

OtmeTKa S BBICTABIAETCS TPH YCIIOBUM, UTO CTYneHT BhInonHiT 91-100% u nabpan 5 6armios.
OrmeTka4 BBICTABIISICTCS IPH YCIIOBHH, YTO CTY/IEHT BHITOIMHI /6-90% 1 Habpai 4 Gamia.
OrmeTka 3 BHICTABIAETCS IPH YCIIOBUM, YTO CTYIEHT BbIouTHI 60-75% 1 Habpan 2-3 6ayuia.
OrmeTKa 2 BHICTABISETCS TPH YCIIOBUM, UTO CTY/IEHT BbIortHIIT MeHee 0-59 % n nabpa 0-1 Garwos.

Tema 6. [lapayieIbHOCTb NPSAMBIX U IJIOCKOCTEH.

KonTposbHnas padora Ne 7

Bapwuant 1

1.

[Tnockocts, mapamnensHas ctoporne AC tpeyronsauka ABC, nepecekaer cropony AB B
Touke A1, a cropony BC — B Touke Ci.

Hatimure A1C1 ,eciin AC = 12 cm,BA; -

BA=1:3.

Hanbl yweteipe Touku A, B, C, D, He nexaniue B 0JIHOM MIIOCKOCTH, Touka E — cepennna
otpe3ka AD. Ha nmydax AC u AB B3sThI cooTBeTcTBeHHO Touku C1 1 Bl Tak, uto
ACIL:AC = 3:2, B npunagyexut otpe3ky AB1 u BB1= 3cM. YcranoBure, kak pacmnoio-
xenbl psimast C1B1 u mnockocts (CBD) B mpocTpaHCcTBe, €Ciu M3BECTHO, 4TO To4Ka F —
Touka nepecedeHus npsimeix B1E u BD — nenut otpe3ok BD B oTHOmIEHUN 1:3, cuuras
OT TOukH B.

Jansl Tpu napamienorpamma ABCD, ABB1A1, BCC1B1, nexaniue B INIOCKOCTAX d, 3,

Y COOTBECTCTBCHHO.

A) Jokaxwure, uto npsimast OO1, koTopast mpoxXoauT depe3 IeHTphI mapasuienorpaMmmMoBABB1AL u
BCC1B1cootBeTcTBeHHO, TapauieNbHa IIOCKOCTH 0.

b) CymectByer u kakasg-HUOYAb Opyras INIOCKOCTh, ONpeAeIieMas BEpIIMHAMU JJaH-HBIX
napaiesIorpaMMoB, Kotopas napauienbHa mpsmoit OO1? Ecnu cymiecTByer, To u300pasure e€ Ha
yeptexke. OOBSICHUTE CBOW OTBET.

Bapuanr 2

1.

[Inockocte, napamnensHas ctopone AC tpeyronbHuka ABC, nepecekaer cropony AB B
Touke A1 , a croporny BC — B Touke Ci.

Haiitu AC, eciu A1C1=3 cm,BC :

BCi1=4:1

2. lanbl yetsipe Touku A, B, C, D, He nexaiue B 0J1HO# miockocTy, Touka E — cepeauna

otpe3ka AD. Ha nyyax BC u BD B3sThI cooTBeTcTBeHHO Touku C1 1 D1 Tak, yto
BD1:BD= 5:4, C npunaanexur orpe3ky BC1 u CCl1= 1,5 cM. YcranoBute, Kak pacro-
noxkensl npsimast C1D1 u miockocts (CAD) B mpocTpaHCTBE, €Clii U3BECTHO, YTO TOUYKA
F — rouka nepeceuenus npsmbix C1E n AC — genur orpe3ok AC B oTHomeHuu 1:5, cun-
Tast oT Touku C.

Hansl Tpu napamnenorpamma ABCD, ADD1A1, DCC1D1, nexarue B II0CKoCTsX 0, B,
Y COOTBETCTBEHHO.
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A) Hdokaxwure, yto npsamast OO1, koTopast poXoauT Yepe3 HeHTphl napamieaorpaMmmMosBABB1AL u
ADD1A1cooTBeTCTBEHHO, NTapaieabHa MIOCKOCTH .

B) CymectByer 111 Kakas-HUOYIb Ipyrast INIOCKOCTh, ONpe/esisieMast BEpIIMHAMH JaHHBIX
TapaiesIorpaMMoB, KoTopas napauiensHa npssmoit OO1? Ecnu cymmecTByer, To n3o0pa-3ute e€ Ha
yeprexe. OOBSCHUTE CBOIT OTBET.

Kuroun K KOHTpOJIbHOU paboTe N7

3amanue BapuanT 1 Bapuanr 2
1 4 cMm 12 cMm
2 napasuIebHbI napaJuIebHbI
3

3a BeInonHeHue 3afganus 1, 2 BeicTaBisercs 0-1 Gamn
3a BeIONIHEHME 3aMaHns 3 BeIcTaBisiercst 0-2 Oaimta

Kpurepun OIleHMBAHUA
OrmeTKa 5 BBICTABIBIETCS TIPH YCIIOBUH, UTO CTYneHT BbmomHm 91-100% u Habpan 4 Garia.
OrmeTka 4 BBICTABIBIETCS TIPH YCIIOBHH, YTO CTYZIEHT BbIonHT 76-90% u nabpan 3 Gasia.
OrmeTka 3 BBICTABIBIETCS TIPH YCIIOBHH, YTO CTY/IeHT BhIonHMT 60-75% 1 Habpan 2 6aria.
OrmeTKa 2 BBICTABISETCS TPH YCIIOBUM, UTO CTYIEHT BoIoymHIIT MeHee 0-59 % n nabpa 1 6am.

Tema 7. [lepneHAUKYAAPHOCTD NPSAMBIX U JIOCKOCTE.
KontpoabHnas padora Ne 8

Bapmnanr 1

1. Touka S He IEXKUT B TIIOCKOCTH NpsiMoyroiabHuka ABCD 1 paBHOymaneHa oT ero BepIIvH.
Haitaure paccTossHrE OT TOYKHM S JI0 MIIOCKOCTH MPSAMOYTOJIbHUKA, €CJIM CTOPOHBI IPSIMO-
yroJapHUKa paBHBI 6 1 & cM, a SA =13 cwm.

2. Bepmuna A tpeyronpHuka ABC siBrisieTcst ocHOBaHUeM neprieHauKyisipa AD K Tiocko-
ctu Tpeyrojpauka. Jlokaxkure, uto ecinu £BDA=2CDA, to £DBC=4DCB.

3. Touka, ynaneHHas OT INIOCKOCTU KBaJipaTa Ha 8 CM, paBHOYJalleHa OT ero cTopoH. I1no-
maap KBajpara papHa 144 cM?. Haiiure paccTOsIHUE OT JAHHOM TOYKHU JIO CTOPOH KBajpara.
4.

B

A 0o @

D
(6]

[TnockocTs o mpoxoaut uepe3 ocHoBarne AC paBHoOeapeHHOro Tpeyronsaika ABC.BO
TIEPIICHANKYISP K o, BD — BeIcOTa TpEyronpHUKa (CM. pUCYHOK).
A) Joxaxwute nepneHauKynsipHocTs npsimoir AC u mnockoctu BDO.B) [lokaxure

TIePIICHANKYISIPHOCTH iockocTeit BCO u a.
B) Haitzute nepumerp ABC, ecim BO = 3 cm, DO =+/7 cm, CO =4 cM.Bapuanr 2
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1. Touka S He nexUT B II0CKOCTH NpsiMoyroiabHuka ABCD u paBHOyzAaneHa ot ero

BepinH. Haiiure paccTosiHue OT TOKK S 10 BEPIIUH MPSMOYTOJIbHUKA, €CIIA PACCTOS-

Hue oT Touku S 10 miaockoctd ABC paBno 24 cm, AB = 12 cm, BC = 16 cm.

2. Bepmuna A tpeyronsuuka ABC sBisiercst ocHoBaHMeM neprenaukyisapa AD k
IJIOCKOCTH Tpeyroiibauka. Jlokaxute, uro ecnu £DBA=2DCA, To 2DBC=2DCB.

3. Touka yganeHa oT KaXJI0W U3 CTOPOH KBajapaTa Ha 13 cMm. Jlnaronanb KkBajpaTa paB-

Ha 10+/2 cm. HaifnuTe paccTosHME OT JaHHO#M TOUKH [0 IIOCKOCTH KBAPATa.

[Tnockocth o mpoxomut uepes kateT AC mpsimoyrosibHoro Tpeyronsauka ABC (2C =90°), BO

TIEPIICHIUKYIISP K o (CM. PUCYHOK).
A) Jloxaxxute nepneHaukyaspaocts npsmoit AC u mnockoctu BOC.B) JlokaxuTte

HNepHeHINKYIAPHOCTE Tockoctelr BAO u a.
B) Haiinure nepumerp ABC, eciiu AC = 12 cm, CO =4 cm, BO =3 cm.
Koy K KOHTpOJIbHOM paboTe N8

3amanue BapuanT 1 BapuanT 2
1 12 cm 26 cm
Hcnonb3oBaTh paBEHCTBO Tpe- Hcnonb30oBaTh paBEHCTBO TPEYTOJIb-
5 YTOJMBHHUKOB TI0 CTOPOHE U JIBYM HUKOB TI0 CTOPOHE ¥ JIBYM YTJIaM U
yIaM B CBOWCTBO paBHOOEIPEH- CBOICTBO paBHOOEIPEHHOTO Tpe-
HOT'O TPEYTOJILHUKA. YTONHHHKA.
3 10 c™m 12 c™m
A) HUcnonszoBats TTII u mpu3Hak A) Ucnoms3oBars TTII u mpu3nak
MEPICHTUKYISIPHOCTH MPSIMOU U NEPICHIUKYIIIPHOCTH TIPSIMON U
IJIOCKOCTH; IIJIOCKOCTH;
4 b) Ucnonp3oBate TTII n npuznak b) Ucnons3osate TTII u npuznak
MEPIICHTUKYISIPHOCTH JBYX NEPICHIUKYIIPHOCTH JABYX
TJIIOCKOCTEH; IJIOCKOCTEH;
B) 16 cm B) 30 cMm
3a BemonHenwue 3aaanud 1, 3 BeictaBnsgercs 0-1 6amn
3a BeIMONHEHHE 3aaanus 2 BeicTaBisercs 0-2 Gamra
3a BeinonHeHue 3aganus 4 Beictasisiercs 0-5 6aiios
Kpurtepun OllCHUBAHUS

Orverka 5 BICTaBIsICTCS TIPU YCIIOBUH, UTO CTyAeHT BbimomHm 91-100% u Habpan 9 Gamios.
Ormerka 4 BICTaBIACTCS IPU YCIIOBUH, UTO CTYAEHT BbIomHm 76-90% u Habpan 7-80aruios.
Ormertka 3 BBICTaBISICTCS TIPU YCIIOBUH, UTO CTYIEHT BbInomHu 60-75% n Habpan 5-6 Garios.
OrMeTKa 2 BBICTABIISIETCA [PH YCIIOBUH, YTO CTYASHT BbIomHM MeHee 0-59 % u nadpa 0-4 Gana.
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D oH/I OLIEHOYHBIX CPEICTB JIJISl TEKVIIET0 KOHTPOJISA VCIIEBAEMOCTH

10 JUCHUIIIIMHC «Matematuka

Tema 8. /lekapTOBbI KOOPAHUHATBI U BEKTOPHI B IPOCTPAHCTBE.
Kontpoabnas padora Ne 9

Bapuanr 1
1. 1an tpeyronsauk ABC c BepmmnamMuA(11; -
2;-9), B(2; 6; -4), C(8; -6; -8).
A) Haiinure koopauHathl cepeantbl otpesku BC.B)
HaiiuTe KOOpIMHATEI ¥ MOIYNb BekTopa B B) Haiizute

BekTOp Bt B
2. Jlans Bextopsi (-3; 0; 4) u pL; -2; 2).
A) Haiinure BekTop ¢= La3b
2

B) Haitnute (at b - (@ ).
B) HaiiiuTe KOCHHYC yryla MeXTy BEKTOpaMu a1 b

3. Hoxaxwute, uro yeTbipexyroibHuk ABCD — mapasienorpaMmm, U HaliuTe IEHTP €ro
cummerpun, eciu A(-2; -4; 1), B(-5; -6; -1), C(4; 10; 3), D(7; 12; 5).

4. Yepes BepmmHy A K 10ckocTH KBajgpaTta ABCD npoBenen neprieHaukymsip MA. Yrou
Mexry npsamoit MC u miockocts kBagpara paset 45°, a MA = 4+/Z cm. Haitaure mmo-
maab KBajapara.

5. Ilnockocth o u  mepecekaroTcs mo npsmoit ¢. Yepes Touky M, nexaniyro Ha IpsiMoOi C,
B JIAaHHBIX IUIOCKOCTSX MpoBeAeHbI 0Tpe3ku AM u BM, nepneHaukyaspHbie MpsiMO C.
Haiimmre AM, ecim AB = BM = 2 1M, a yron Mexy IIockocTsMu o 1 B paBen 60°.

6. T'mmorteny3a AB paBHOOeIpeHHOTO IPAMOYTOJIBLHOTO Tpeyrojibarka ABC nexur B
ITOCKOCTH 0. YTon Mexay miockoctsimu ABC u o paBen 45°, a oproronansHas nmpoek-
uus TpeyroiabHuka ABC Ha IIOCKOCTh 00 UMEET IUIOIA/Ib 162 cM2. Haitnute paccros-
HUEe OT TOUKH C 10 INIOCKOCTH Q.

Bapuanr 2

1. Hau tpeyromsauk ABC ¢ Bepmmaamu A(11; -2; -9), B(2; 6; -4), C(14; 2; -10).
A) Haiimure koopauHathl cepeantbl otpe3ku BC.B)
Haiinure koopAuHATE 1 MOIYITb BGKTOpa_B B) Haiinure
BekTop B+ B

2. Jlausr BexTopsr &2; -2; 1) u b(0; -4; 3).
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C=4a+ L1b
3

A) Haiinure BekTOp

B) Haiimure (a+ ) - (a- ).
B) HaiizuTe KOCHHYC yrila MEK1y BEeKTOpaMu ai b

3. Hoxaxwute, uTo yetbipexyroibHuk ABCD — napasmienorpaMm, U HaliuTe LEHTP €ro
cummerpun, eciu A(-1; 4; 3), B(-3; 6; -5), C(3; 0; -5), D(5; -2; 3).

4. Yepes BepuuHy A k minockoctu kBajapara ABCD nposenen nepnenaukynsap MA. /{ua-

roHanb KBajpara paseH 2v2 cM, a npsamas MB Hak/IOHEHa K IUTOCKOCTH KBaJpaTa noyrinom 45°,
Haiinure paccrosHue or Touku M 110 TNIOCKOCTH KBaJiparta.

5. TlmockocTh o M B epecekaroTes Mo npsiMoit ¢. Yepes Touky M, Jiexaniyro Ha mpsMoii ¢, B
JAHHBIX MJIOCKOCTAX MpoBeAeHbI 0Tpe3ku AM u BM, nepnenukynspHbie NpsMoi c.
Otpeskn AM u AB pasubl. Haitaute ux anunel, ecnu BM = 4 1M, a yros Mexay mioc-
KocTsimMu o 1 P paen 60°.

6. Cropona AC paBHOCTOpOHHETO TpeyrobHrka ABC JISKHUT B IIIOCKOCTH 0, 2 BepiinHa B
y/la7IeHa OT 3Toif mIockocTn Ha 3 cM. Yron mexy miockoctsvu ABC u o pasen 30°.
Haiigure momanp oproroHajibHOM npoekun TpeyroibHuka ABC Ha m10ckocCTh a.

Kitoun k KOHTpOJIbHOM pa6oTe N29

3aganue Bapmuanr 1 Bapuanr 2
1 A) (5; 0; -6) A)(8;4;-7)
b) (6;12;-4) u 14 b) (12; -4;-6) u 14
B) (-3;-4,1) B) (3;4;-1)
2 A) c (-4,5; 6; -4) A) ¢ (-8;-9,3; 5)
b) 16 b) - 16
11
B) % B) I
3 IIpu nokazarenbCTBE HC- IIpu nokazarenbCTBE UC-
M0JIb30BaTh PABEHCTBO MOJIb30BaTh PABEHCTBO
pacCTOSIHUN U KOJUIMHEAap- | PacCTOSIHHUM M KOJUITMHEAp-
HOCTb. HOCTb.
(1;3;2) (1, 2;-1)
4 16 cm? 2 cM
5 2 M 4 nm
6 4 cm 4 cMm
3a BemmonHeHue 3aganus 1, 2, 3 BeicTaBisiercs 0-3 Gannos
3a BemonHeHue 3aaanaud 4, 5 BeictaBnsgercs 0-1 6amr
3a BeIIONIHEHME 3amanHns 6 BeicTaBistercs 0-2 Oayuta
Kpurtepun OLlCHUBAHUS

OrmeTKa 5 BRICTABISCTCS TPH YCIIOBUH, UTO CTYIeHT BIoiHIT 91-100% u HaOpait 12-13 Gaywios.
Or™erka 4 BICTABIISETCA [PH YCIIOBUH, YTO CTYASHT BEIMOHI 76-90% 1 Habpan 10-116am10B.
OrMerka 3 BBICTABIBSIETCA IPH YCIIOBUH, YTO CTY/IeHT BbironH 60-75% n nadpai 8-9 6aruos.
Or™erka 2 BBICTABIISETCA IPH YCIIOBUM, UTO CTYAeHT BbmomHm MeHee 0-59 % u nadpan 0-7 6arwios.
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D oH/I OLIEHOYHBIX CPEICTB JIJISl TEKVIIET0 KOHTPOJISA VCIIEBAEMOCTH

IO AU CHUIIIIHHE «Matematuka

Tema 9. TpuroHoMmeTpuieckre GOpMyJibl

KonTpoabnas padora Ne 10
Bapuanr 1

1. Breraucnure:
1) cos 765° ; 2) sin 19z,

Brrunciaure Sina, ecad COS a = 15_3 u —6m <a< —5m.

YIpocTuTe BeIpaXKeHue:

COS(H—3)+COS(37T
1) sin (a +pB) + sin (@ —p); 2) 2+
1+2-cos(—a)-sin(—a)

4. Pemure ypaBHEHUE:
u —6m <a< —5m.

1) 2cos*x=1+cosx; 2) sin(n3x)- €os

2x—1=sin3x-cos(n—2x).
2 2

5. Jloka)xuTe TOXKIACCTBO cos4a+1 -

1
= sin4a-(ctg a —tg a) .
2

BapuaHnT 2

1. 1. Beruucnwmre:
1) cos 765° ; 2) sin 1oz,
Breruucimre Sina, ecau COS a = 15_3
YupocTuTe BeIpakeHue:

cos(n’—a)+cos(3_ﬂ+a)
2

1) sin (a +pB) +sin (a —p); 2)

1+2-cos(—a)-sin(—a)

4. Pewmmute ypaBHEHUeE:

. 3
1) 2cos*=1+cosx; 2) SIn(ﬂ—3x_)-c052x—1 = sin3x - cos ( n—2x).
2 2

1
5. JloKaXuTe TOXKIECTBO cos4a+1l= sind4a-(ctg a —tg a) .

2
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Kiroun K KOHTpOJIbHOU paboTe N210

3agaHue 1 2 3 4 5
Bapuant | _ v2,,v3 12 Dsi 1 D)x=n+4rnk
Ye\ Vo | sin2a 2
1 1 2 2) 2 13 ) )sina—COSa 2)x=4nk

3a BEI- N
HEHUE Bapuanr | |\ V2,1 1)2sinasinB2)sin a+cosa Dx=2mk
Hus 1 2 1) 2 2)2 \/0’91 ) B ) CoS2a 2)x=n+2mk
CTaB-
0-3 6amna

3a BemmonHeHue 3amauns 2, 3, 4, 5 seicrasigercs 0-1 Gamn
3a BeImonHEeHMe 3a1anus 6, 7, 8 BeicraBmsiercs 0-2 6amna
Kpurepun OlleHMBAHUA
OrmeTKa S BHICTABISETCS TPH YCIIOBUM, UTO CTyieHT BhmonaiT 91-100% n Habpan 12-13 Gaios.
OrmeTtka4 BBICTABIISETCA [PH YCIIOBUM, UTO CTYACHT BbIommHW 76-90% 1 HaOpan 10-116am10B.
OrmeTka 3 BBICTABIISIETCS TIPH YCIIOBUH, YTO CTYACHT BbOHMI 60-75% 1 Habpan 8-9 Gasos.

OrmeTKa 2 BHICTABITSETCS TIPH YCIIOBUM, UTO CTYZIEHT BhITONHIIT MeHee 0-59 % 1 Habpas 0-7 Gaynios.

Tema 10. TpuroHomMmeTpuyecKkue ypaBHeHUs
KonTposibHas pabora Ne 11

Bapmnanr 1

Pemmre ypaBHeHus:

L 2sinx+4/2 =0.

cos(£+£]+1=ﬂ.
2 4

sin‘x—2cosx+2=0.

N

w

4 sinxcosx+2sin’ x = cod x.

35in’ x — 4sin xcosx + 5cog’ x = 2.

3. Pemute ypaBHEHHE:
y sin 3x = cos 3x, [ﬂ;4].
4. Haliqure KOPHU ypaBHEHUS NPUHAIEKAIINE OTPE3KY
1
5. Pemmre HepaBeHCTBO COS (E +2) = .
6. Pemmre HepaBencTBo 4sin’ X — 8 sin X +3< 0.

I10JI-
3aja-
BBI-

JIACTCA
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. 3
7. Ha kakoM 13 pUCYHKOB II0Ka3aHO PELICHUE HEPABEHCTBA: SIN X < £ ?

2
1) 2) 3) 4)

A
NN

N4
>
D

) 3
8. Borumcawmre:  arcsin (—) +2arctg(-1).
2

x—y= _
9. Pemmre cucremy: { 2
sinx + cosy = —2.

BapuanT 2

Pemmure ypaBHeHUs:

1 2cosx++3 = 0.
sin [2x—§]+1=[}.

5 cof’ x+3sinx-3=0.

4 3sin®x = 2sin xcosx + cos’ x.

. . _
5. Pemmnite ypaBHeHue: 5gin®x — 28inxcosx + cos x = 4.

sin 2x = xE COS2X

6. Haiinute xopHH ypaBHEHUS * IPUHAAJICKALIUE OTPE3KY

x 2
7. Pemute HEpaBEeHCTBO Sin ( i H< —=

8. Pemure HepaBeHCTBO 2 COS2X — 3 €OS X — 2> 0.

b

9. Ha kakoM M3 pUCYHKOB MIOKa3aHO pellIeHHe HEPAaBEHCTBA: COS X = 7

N

1) 2) 3) 4)

e
L/

e
N

SN WaN
ZANVASY

-1,6].
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2
10. Beruuciure: — arcsin (£)+0,5arctg - )
2

11. Pemute cucremy: {

X —

y=r

cosx —cosy = 2.

Kiiroun K KOHTpOJIbHOU paboTe Ne11

3amanue

1 2 3 4 5 6 7 8 10 11
- - ] oy 11n/6 | (2n+2Ilk;
- x - x=z 4+ | T— m— n+2nk
Bapuant (—Dk=+ _ _ LT (DR - 4 + nK: 57 | + nK: 5%
4 x=2nk | =3— 2 x=z + 271tk Tk
1 Tk 4 Tk 2 -6 -6
+ nk + K + K
4r/3 | (n+2llk;m
X= x x= x m—3 m—6 +27k
Bapuant | (_q)k” 4 _ =37 (D4 _ _ 2™ | +7K:57 | + nK: 51
2 > X=4rk ) P X=4mk il -6 _6
mk +mk mk +7k | +nK + K
3a BemnonHenne 3aganus 1 BeictaBisiercs 0-3 Oama
3a BeIoNIHEHME 3amauns 2, 3, 4, 5 BeicTtaBistercst 0-1 Gamn
3a BeIONIHEHME 3aMauus 6, 7, 8 BeicTaBisieTcs 0-2 Gaa
Kpurtepun OLlEHUBAHM S

OrmeTKa 5 BRICTABISETCS TIPH YCIIOBUH, UTO CTYIeHT BhIonmHIIT 91-100% n Habpair 12-13 6aymios.
OrmeTKa 4 BBICTABIISCTCS TPH YCIIOBUM, UTO CTYIEHT BIOHELT 76-90% 1 Habpan 10-116arm10B.

OrmeTka 3 BBICTABIICTCS TIPH YCIIOBHH, YTO CTYICHT BhITOMHII 60-75% 1 Habpat 8-9 Garwios.

OrmMeTKa 2 BBICTABISCTCS TIPH YCIIOBUM, UTO CTYIEHT BBIoiHIIT MeHee 0-59 % n nabpa 0-7 6aruios.

Bapmanr 1

1. HaiinuTe o6nacTp onpeaeneHuss © MHOKECTBO 3HaUCHUHN (PYHKIIMU Yy=2COSX.

Tema 11. TpuroHoMeTpuyeckre QyHKIAU

KouTposibHast paboTa Ne 12

2. Brisicaute, siBriseTcs v QyHKIUS y=sin X — tg X YETHON, HEYETHON WIIH HE SBJISETCS HU
4yETHOM, HU HEUYETHOM.

3. M3o6pasute cxemarnaecku rpabuk GpyHKImE Y= sin X + 1 Ha otpeske [ ; 27].
2

4. Haiinute HanboJIbIIIce U HAMMEHbIIICe 3HaUeHHe GyHKIMU Y= 3 Sin X - €0S X + 1.

5. Iocrpoiite rpadux ¢pyakun y= 0,5 cos x — 2. Ilpu kakux 3Ha4eHUAX X QYHKIHS BO3-
pactaer? YObiBaet?

6. HaiimuTe HaMMEHBIINI MOJIOKUTENBHBIN Neproa GyHKIUHN Y = tg 3X.

Bapwuanr 2
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1.  Haiigure o61acTh ONpeaeieHUs U MHOXECTBO 3HaYeHH PpyHKIMN y=0,5C0SX.

2. Briscuure, sBnsercs 1 pyHKIHUSA y=COS X — X° YETHOH, HEUETHOH MM He ABJIA-
€TCsl HU YETHOM, HU HEUETHOM.

3.  U306pasute cxematrnuecku rpadux GyHKIHH Y= COS X — 1 Ha oTpeske [ —; 27].
2

4.  Haiimute HauGombIIee ¥ HAMMEHbIIIee 3HaueHne (yHKIHH Y = LCOS? X —
3

+1.

1sin? x

5. ITocrpoiite rpaduk ¢pyHkun y= 2 sin x + 1. [Ipn kakux 3Ha4eHUAX X QyHKIUS
Bo3pacTaer? Y ObiBaeT?

6.  HaiimuTe HAMMEHBIIUI TOJIOKHUTEIBHBIN TTepro GpyHKIMHU Y = Ctg 3X.

Kiiroun K KOHTpOJIbHOU paboTe N212

3amanue 1 2 3 4 6
+2nk: 27+
Bapuant 1 | (0 271:1(,2.71: 27k) Heuer /3
[-2:2]
(0+2nk;2n+27k)
Bapuanr 2 [-0.5:0.5] YyeT /3
3a BrInonHeHnue 3amanus 1 seicraBiasercs 0-3 Oania
3a BhITIONIHEHME 3amanus 2, 3, 4, 5 seicTaBisgercs 0-1 6amn
3a BhITIONIHEHME 3amanus 6, 7, 8 BricTaBisgercs 0-2 Ganna
Kpurtepun OLlEHMBAHUS

OrmeTKa 5 BRICTABISETCS TPH YCIIOBUH, UTO CTYIeHT BhIomHIIT 91-100% n Habpair 12-13 6aymios.

OrmeTka 4 BBICTABISCTCS TIPH YCIIOBUM, UTO CTYIIEHT BeMauTHIT 76-90% u Hadpant 10-116arm1oB.

OrmeTka 3 BBICTABIISICTCS TIPH YCIIOBHH, UTO CTYCHT BHIMOHIIT 60-75% 1 Habpan 8-9 Gasuios.
OrmMeTKa 2 BHICTABISETCS TIPH YCIIOBUM, UTO CTYIEHT BhIomHIDT MeHee 0-59 % n nabpat 0-7 Garwios.
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D oH/I OLIEHOYHBIX CPEICTB JIJISl TEKVIIETr0 KOHTPOJISA VCIIEBAEMOCTH

10 AU COUIIIINHE «Matematuka
Tema 12. MHOrorpaHHUKH.

KouTposibHas paboTa N2 13
[MTPU3MA

Bapuanr 1

1. Otpe3ok AB muno# 12 cM I€XHUT B OAHOM U3 TPaHel IBYrpaHHOIO yIila U MEepHeHIuKyJIs -
peH pebpy yriia, mnpuyeM Touka A JIeXUT Ha pedpe AByrpaHHoro yria. Haliaure nuny npoex-
uuu otpe3ka AB Ha BTOpyIO rpaHb, €Ciu ABYTpaHHBIN yrou paseH 60°.

2. OcHOBaHME MPSIMOH MTPU3MBI — MIPSIMOYTOJILHBIN TPEYTOJILHUK C KaTeToM 12 ¢M U TUTIOTEHY-
301 13 cm. Haiiute mostHyio MOBEpXHOCTh MPU3MBI, €CITU OOKOBas TpaHb, COJIepKaliasi Heu3-
BECTHBIM KaTeT OCHOBAHUS, SIBISETCS KBAAPATOM.

3. B ocHOBaHMH PsIMOTO TapaIeNieNHIe a JSKUT KBaApat. JlnaroHans napaiesenurneaa pas-

Ha 0 1 00pa3syer ¢ MI0CKOCThI0 OOKOBOM rpanu yrou o. Haiiaute:
a) GOKOBYIO ITOBEPXHOCTH Mapajuielienureaa;o)
miomaab JuaroHaJbHOI'0 CCUCHUA.

BapuanT 2

1. Otpe3ok AB gymHO#M 12 ¢M JI€KUT B OJTHOM M3 TpaHel IBYTPAHHOTO yria, IpuueM Touka A
JIeXKUT Ha peOpe AByrpanHoro yria. Haiinure paccTosiHue OTpe3ka oT TOUKH B 10 BTOpOit rpany,
€CJIM IBYI'paHHBIA yroJ paseH 30°.
2. OcHOBaHME MPSIMOM MPU3MBI — PaBHOOCIPEHHBIN TPEYTOJIBHUK, B KOTOPOM BBICOTA, POBE-
JIEHHAs1 K OCHOBaHUIO, paBHa 8 cM. BricoTa npusmel paBHa 12 cM. HaitguTe nosiHyro noBepx-
HOCTb IPU3MBI, €CIi OOKOBasi 'paHb, COJIEprKallasi OCHOBAaHHE TPEYTrOJIbHHUKA, - KBaJIpar.
3. B nmpaBuiIbHOM YETHIPEXYroIbHOM NMPU3ME TUaroHalib 00KOBOM rpanu paBHa d. /[naronans
MIPU3MBI 00pa3yeT ¢ MI0CKOCThI0 O0KOBOM Tpanu yrou o. Haiiaure:
a) OOKOBYIO TMOBEPXHOCTH MPH3MBI,
0) IJI0IIa b JUATOHAJILHOTO CEUCHHMS.

Kuroun K KoHTpoJIbHOHM paboTe N213

3agaHue 1 2 3
S60k =4 *d?*
150 Sina * VCos2a,
Bapuanr 1 6 cm g Scey = =2 *
d2 * Cos2a.

450 S6ok=a2\(3/2)

Bapuanr 2 6V3 cm oM

Saccia;=a2V3/4

Kpurtepun oneHuBanus

OrmeTka 5 BRICTARIISICTCS [PH YCITOBHM, YTO CTY/eHT Bbhironmamt 91-100% - pertmin Bee Tpr 3124 .
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OrmeTKa 4 BBICTABISIETCS TIPH YCJIOBUM, UTO CTYIEHT BEINOMHIT /6-90% - pertv Tpy 3a71ati, HO B TpETh- € 3a/1aue MpaBUIIbHO
BBITIOJIHWI WM ITYHKT A WM ITyHKT b.

OrmeTka 3 BBICTARIBIETCS TIPH YCIIOBHH, UTO CTY/IEHT BhoHIT 60-75% - perrmut 2 u3 3 3amad. OTveTka 2 BRICTARIBIETCS PU

YCIIOBUH, YTO CTyZeHT BhmosTHII MeHee 0-59% - pertrn 1 3aauy it MeHee.

KouTpoJsibHag paboTta Ne 14

[MUPAMUIA
Bapuanr 1

1. CropoHa OCHOBaHHSI MPABHJILHOW YETHIPEXYrOJILHOW MUpaMUIbl paBHA 4 cM, a arnode-
Ma o0pa3yeT C MIOCKOCThIO ocHOBaHMs yroi 60°. Haiiiure:

a) BBICOTY ITHPAMUJIBI;

0) OOKOBYIO TIOBEPXHOCTH MUPAMUJIBI.

2. OcHOBaHME MUPaMUIBI — MPABWILHBIA TPEYroJbHUK. J[Be OOKOBBIE TpaHH MHPAMU/IbI
MEpIEeHIUKYIIIPHBI JIOCKOCTH OCHOBAHUS, a TPEThsl — HAKJIOHEHA K HeW moj yrioMm o. BeicoTta
nupamuibl paBHa H. HaliguTe nosiHyro moBepXHOCTh TUPAMU/IBIL.

3. BokoBsIe pedpa TpeyroJIbHOW MUPaMUIBl B3AUMHO MEPIICHANKYIISIPHBI U PaBHBL. Boko-
Basi MOBEPXHOCTh MMHUPaMHUIBI paBHA S. HaliuTe miomnia s OCHOBaHUS TTHPAMHU/IBL.

BapuanT 2

1. BeicoTa mpaBMWIILHOM YETHIPEXYroabHOM MUpaMuIbl paBHa 4 cM, a ee anodema oOpa3y-

eT ¢ BeicoTOM yrou 45°. Haitnure:
d) TIUIOmaJ b OCHOBAHUS TMHPAMHIBL, 0)
OOKOBYIO MOBEPXHOCTb MHUPAMU/IBI.

2. OcHOBaHWEe MHUPaMUILI — MPABWIBHBIA TPEYrOJBHUK CO CTOPOHOHW a. JIBe OOKOBBIE
IpaHy MUPAMUJIBI IEPIEHANKYISAPHBI IJIOCKOCTH OCHOBAHUS, a TPEThsl — HAKJIOHEHA K HEll moJ
yriiom o. Haliiute nojaHyro moBEpXHOCTh MUPAMHU/IBI.

3. bokoBbie pebpa TpeyroyibHON MUpPaMUAbl PaBHbI, a IUIOCKHUE YIJIBI IIPU €€ BEpIIUHE —
npsimbie. [Inomans ocHoBaHus nupamuabl paBHa Q. HaiiguTe GOKOBYIO MOBEPXHOCTH MHUPAMU-
TTBL.

Kuroun K KoHTpoJIbHOH paboTe Ne14

3ananue 1 2 3
S=1/4
Bapuant 23 h2 cosa + 2sina +1 | @2
1 48 —0 ) ,TOT/1a
oM2 V3(tga)? sina H=3/4
*ah2

64 h2 cosa + 2sina + 1
Bap;IaHT o2 ( : ) ov3
64+/2 V3(tga)? sina

Kpurtepun oneHuBaHust

OrmeTka 5 BhICTARIISIETCS MPH YCITOBHM, UTO CTy/eHT Bbironamwt 91-100% - pertmn Bee Tpu 3124 .

OrmeTKa 4 BBICTARISICTCS TPY YCJIOBUM, UTO CTY/ICHT BIIOMHIWT /6-90% - el Tpu 3a1ati, HO B MepBOii3a1aue PaBHIbHO
BBITIOJTHIJI MITH ITYHKT A WITH ITyHKT b.

OrmeTka 3 BBICTARIBICTCS TIPU YCIIOBHH, UTO CTY/IEHT BhmomHmwT 60-75% - pernut 2 u3 3 3aa4u. OtveTka 2 BRICTARIBICTCS [PU

YCIIOBUM, 9TO CTy/IeHT BbImonHmwIMeHee 0-59% - pertvn 1 3aady meHee.
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Tema 13. Tesia BpaieHus.
KonTpoabnas padora Ne 15
TEJIA BPAILIEHUA

Bapuanr 1

1. Paguyc mapa pasen 17 cm. Haiinurte miomaap cedyeHus miapa, YAaJEHHOTO OT €ro
1eHTpa Ha 15 cm.

2. lnametp ocHoBanus mwmHApa paseH 10 cm. Ha paccTosHum 3 cM OT ocu IHIMHIpPA
IIPOBEICHO CEYEHUE, NapalIeIbHOE OCH U UMerolee (popMy KBajpaTa.

Haiinure: a) miomanas 1aHHOTO cedeHust;0)

IUTOIIA/b OCEBOTO CCUCHMSL.

3. Beicora konyca paBaa H u cocraBiser ¢ oOpa3yromeii konyca yroi o. Haiimure:

a) IUIOLIA/b CEUCHMs, IPOBECHHOTO Yepe3 CePeIMHY BBICOTHI KOHYCA MapalIeIbHOILIOCKOCTH
OCHOBAHWS;

0) IIOmAAL CeYeHHs, MPOBEJACHHOTO Yepe3 JIBe 00pasylollHe, yroil MEXAy KOTOPBIMHpPABEH f.

Bapuanr 2

1. Paguyc cdepsl paBen 15 cm. Haiiaure minHy OKpY>KHOCTH CEU€HUS, YAATIEHHOTO OT
nenTpa cepsl Ha 12 cm.

2. Pagnyc OCHOBaHHMS MWJIUHPA, OCEBOE CEYCHHUE KOTOPOTro — KBajpart, pased 10 cm. Ha
paccTosiHAM 8 CM OT OCH IIMIIMH/IpA MPOBEJICHO CEYCHNE, MapajuienbHoe ocu. Haiimure:

a) MJIOIIAh OCEBOTO CEUCHU;0)

IUIOIIAb TAHHOT'O CEUECHHMS.

3. Xopaa ocHOBaHMS KOHyca paBHa & M BUIHA M3 LIEHTPA OCHOBAHHS MOJ YIJOM C.
Haiigure:

a) TUTOIIA/Ib CEUCHHS, MMPOBEACHHOTO Yepe3 CEPENHNHY BBICOTHI KOHYCA MapalieIbHOMTOCKOCTH
OCHOBAaHU;

0) TuIolIab cevYeHus, MPOBEJCHHOr0 Yepe3 JaHHYI0 XOPJy U BEPILIMHY KOHYCa, ecii 00-pa3yrolnasi, poXoAsiias
4yepe3 KOHEI[ XOp/Ibl, COCTABIISIET C XOpAOi yroiu f.

Kutoun K koHTpoIbHOM paboTe N2 15

3agaHue 1 2 3
Bapi‘aHT 64m | 64cm280cM? | 0,25mh2tg?p
Bapuant 400 cm?; )

5 181 240 o’ a‘tg p/4

Kpurtepun oneHuBaHus

OrmeTka 5 BhICTARIISIETCS MPH YCITOBHM, UTO CTy/eHT Bbiromamwt 91-100% - pertmn Bee Tpu 3a1a4u .

OrmeTKa 4 BBICTARISICTCS TPH YCITOBHM, UTO CTYICHT BbIoNHIT /6-90% - et Tpu 3a/1a4u, HO B OIIHOM3a1aue IO yIeHa
ommoKa.

OrmeTka 3 BBICTARIBICTCS TIPY YCIIOBHH, UTO CTY/IEHT BhomHwT 60-75% - pernwt 2 u3 3 3aa4u. OtveTka 2 BRICTARIBICTCS [PU

YCIIOBUM, uTO CTyIeHT BbimonHw MeHee 0-59 % - perinn 1 3ayiauy u meHee.
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Tema 14. 06'bEMbI MHOTOIPAaHHUKOB.
KonTpoabnas padora Ne 16
OBBbEMbBI MHOI'OT'PAHHHKOB

Bapwuanr 1

1. OcHoBaHue npsAMOIl IPU3MBI — MPSAMOYTOJIbHBIA TPEYTOJIbHUK C KaTeTamMu 3 U 4 cM.
JlnaroHaibp OOKOBOM IpaHH, COJAEpKalllell TMIIOTEHY3Yy TpeyrojibHHMKa, paBHa 13 cm. Hailigute
00BEM MTPU3MBI.

2. Anodema mpaBWIIBHOW YETHIPEXyroJbHOW MUpamMuIbl paBHa L u oOpa3yeT ¢ miocko-
CTBbIO0 OCHOBaHUs NUpaMubl yroi o. Haiiiute 00beM nupamuibl.

3. OcHOBaHHWE MHPaMHUBI — MPSMOYTOIBHUK C YTIIOM Mexay auaronamsivu 120°. Bee 60-
KOBBIE pebpa MHpaMu/Ibl paBHbI 3V2 CM ¥ HAKIIOHEHBI K TUTOCKOCTH OCHOBAHHS TTOJ YrioM 45°,
Haiinmure 06beM mupaMuib.

Bapuanr 2

1. OcHoBaHue NpsIMOI MpU3MBI — PABHOOEAPEHHBIH TPEYroJbHUK, B KOTOPOM OOKOBast
CTOpOHA paBHA 5 CM, a BBICOTA, ITPOBEICHHAs] K OCHOBaHMIO, - 4 cM. Jlnaronans OOKOBOI T'paHH,
coJieprKaIieit oOCHOBaHHE TPeyroiabHuKa, paBHa 10 cMm. Halimute 00beM IpH3MBI.

2. BokoBoe peOpo MpaBMIIBHOW YETHIPEXYTOIBHON MHpaMUIbl paBHO L ¥ HAKJIOHEHO K
IJIOCKOCTH OCHOBAHUS MUpaMUbI o[ yriioM o. Haiiaure 06beM nupaMuibl.

3. OcHoBanme MupaMupl — poMO ¢ OOJBIION AHaroHab0 12 cM U ocTpeiM yriom 60°.
Bce nByrpanHble yriibl Mpu OCHOBAHMHU Nupamunbl paBHbl 45°. Halimute 00beM NHUpaMubl.

Kuroun K KOHTpoJIbHOU paboTe Ne16

3aganue 1 2 3
Bap:ll/-IaHT 07153 4.3L3(i(1)v[s:asina o3
Bap;’aHT 0953 3v3cos2asinal /4 | 432

Kpurtepun onennBanus

OrmeTka 5 BhICTABIISIETCS MPH YCITOBHM, UTO CTyeHT BbironHmwt 91-100% - pertmn Bee Tpy 3a1a4u .

OrmeTKa 4 BBICTARISICTCS TPH YCJIOBUM, UTO CTYICHT BRIIOMHIWT /6-90% - pertin Tpu 3a1ati, HO B TiepBOii3a1aue PaBIIbHO
BBITIOJTHIJI WITH ITYHKT A WU ITyHKT b.

OrmeTka 3 BBICTARIBICTCS TIPY YCIIOBHH, UTO CTy/IEHT BhmomHwT 60-75% - pernwt 2 u3 3 3aa4u. OtveTka 2 BRICTARIBIETCS [PU

YCIIOBUH, UTO CTyIeHT BhmostHIT MeHee 0-59 % - pertnn 1 3ayiauy i MeHee.
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Tema 16. 06'bEMbI 1 TOBEPXHOCTHU TEJ BpallleHUSI.
KonTtpoasnas pa6ora Ne 17
OBBEMBI 1 TIOBEPXHOCTU TEJI BPAIIIEHIA

Bapwuanr 1

1. Ha paccrosinum 4 cM OT LIEHTpa I111apa MPOBEACHO CEUEHUE, JUaMETP KOTOPOro paBeH 45 cm.
Haiigure miuomanb MOBEPXHOCTH U 00BEM IIapa.

2. XopIa HIDKHEro OCHOBAHMSI IIMJIMH/IPA paBHA a U BUJHA U3 LIEHTPA 3TOTO OCHOBAHUS IOJI yT-
oM o. Haliqure o0beM LUIMHAPA, €CIIM OTPE30K, COSAUHSIOINN LIEHTP BEPXHET0 OCHOBAHUS C
OJTHUM U3 KOHIIOB JJaHHOW XOP/IbI, 00pa3yeT C MIOCKOCTHIO OCHOBAHHUS YroJI f3.

3. [IpsAMOYTOIBHBII TPEYTONBHUK C KATETOM 3 CM M IPOTHBOJIEkKAIUM eMy yriiom 30° Bpamiaer-
csl BOKPYT JaHHOTO Karera. HailiinTe nojgHyro MoBEpXHOCTh Teja BpallleHHUS.

Bapuanr 2

1. JIuameTp cedyeHus 1mapa, yAaJEHHOTO OT LIEHTpa IIapa Ha V5 oM, paBeH 4 cMm. Haiigure mo-
1a7b TOBEPXHOCTH M 00BEM IIapa.

2. XopIa HIDKHEr0 OCHOBAHWSI IIMJIMHIPA paBHA a W BUHA U3 IIEHTPA 3TOTO OCHOBAHUS IOJI yT-
oM o. Haliaure G0KOBYIO MOBEPXHOCTh LMJIMHJIPA, €CIIU OTPE30K, COCTUHSIOUIUN [IEHTP BEpX-
HEro OCHOBaHUS C CEpeAMHOMN XOP/Ibl, 00pa3yeT C MIOCKOCThI0 OCHOBaHUS yroJi f.

3. [IpsIMOYTONTBHBIN TPEYTOIBHHUK C KATETOM 2V3cemu MpHIekKaIyuM K HeMy yrioM 60° Bparia-
eTcsl BOKpYT BTOporo kareta. Haiiiute o0beM Tena BpalieHus.

Koy K KOHTpOJIbHOM paboTe Ne17

Bamganue 1 2 3
Bapfa’” 144;288 natgP/8sin(a/p) 27n+18\3n
Bapuant -

PYMT | 36m3en | hsin g /a? + 4b? cos? @ 24m

Kpurtepun onennBanus

OrmeTra 5 BhICTABIISIETCS MPH YCITOBHM, UTO CTyeHT Bbironamwt 91-100% - pertmn Bee Tpy 3a1a4u .

OrmeTKa 4 BBICTARISICTCS TPH YCJIOBUM, UTO CTYICHT BRIIOMHIWT /6-90% - el Tpu 3a/1ati, HO B NiepBOii3a1aue PaBHIbHO
OTBETHJI Ha OJJHY 9aCTh BOIIPOCA.

OrmeTka 3 BBICTARIBICTCS TIPY YCIIOBHH, UTO CTY/IEHT BhmomHwT 60-75% - pernwt 2 u3 3 3aau. OtveTka 2 BRICTARIBIETCS [PU

YCIIOBUM, UTO CTyIeHT BhmostHIT MeHee 0-59% - pertnn 1 3ayiauy i MeHee.

46



D oH/I OLIEHOYHBIX CPEICTB JIJISl TEKVIIEr0 KOHTPOJIA VCIIEBAEMOCTH

IO AU CHUIIIIHHE «Matematuka
Tema 16. [IpousBogHas u eé reoMeTpUIECKUNA CMBICJIL.
KonTpoabHnas padora Ne 18
Bapuanr 1

1. Haiiaure npon3BOaHYIO QYHKIIUU:
1
2 - D) (2;+7)6; 3) er - cosx; 4) 2

X

sin x

2. Haiiaute 3uauenne npoussoaHoi Gyrkmun f(x) = 1 — 6 3v/x B Touke X, = 8.

3. 3BanummuTe ypaBHEHHE KacaTtelnbHOH K rpaduxy ¢pyukiun f(x) = sinx — 3x + 2 B Touke
Xo = 0.

4. Haiiure 3HAYEHHS X, IPU KOTOPBIX 3HAYEHUS TPOM3BOAHON pyHkimu f(x) =
;;:_13 MOJIOKHUTCIIbHBI.

5. Haiigure Touku rpaduka pynknuu f(x) = x3 — 3 x2 , B KOTOPBIX KacaTejlbHas K
HEMY MapajuiesibHa OcH abciucc.
6. Haiimure npousBoanyro Gy F(x) = logz(sinx) .

BapuaHnTt 2

1. Haiiaure npon3BoHYIO QYHKITUHU: B
1) 2x3— " 2) (4—3x)% 3)ex-sinx; 4) 3 .
x2 cosx
2. Haiinure 3HaueHue npou3BoaHON GyHkmmu f(x) = 2 — 5 BTOMC Xo = 1
x 4

3. 3anmmure ypaBHEHHE KacaTelbHOM K rpaduky ¢pyukimu f(x) = 4 x — sinx + 1 B Tou-
Ke X, = 0.
4. Haiiure 3HaYEHHS X, IPU KOTOPBIX 3HAYEHHS POM3BOAHON pyHkimu f(x) =

—x
OTPHULIATEIBHBIL.
x2 48 P
5. Haiigute Touku rpaduka Gpynkuun f(x) = x3 + 3 x2, B KOTOPBIX KacaTelbHas K HEMY
ImapajjicjibHa OCH a6CHI/ICC.

6. Haiiqure npousBoanyio Gpyukiuu F(x) = cos(logz x) .

Kistouu K KOHTpoJibHOM pa6oTe N218

| 3ananue | Bapuant 1 | Bapuant 2
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bt (i)
* 2 18(4 — 3z)°
1 €“gin (z) 4 €* cos (z)
e"sin (z) + €° cos (z) 3*sin(z) 3%log (3
2log(2) 2T cos(z) cos? (z) cos (z)
2 _0?12‘5{-5} sin* () 4
3 Y=2-2x Y=3x-1
4 (-3;1) (-0;0) u (2;100)
5 ©0)u(22) 00 u(2:2)
6 cosx/(Sinxing) -sin(log2x)(1/(xIn2)
Kputepun OleHUBAHUS Onveria

5 BBICTABIISAETCS PH YCTIOBUH, UTO CTyIeHT BEMQHIT 91-100% - 19-20 GaswioB.Omverka 4 BRICTARISCTCS IPU
YCIIOBUH, YTO CTY/IeHT BIOHIUT /6-90% - 15-18 GarmioB. OmveTka 3 BBICTARIISETCS ITPH YCIIOBUH, UTO CTYACHT
BbmoHW160-75% - 12-14 Gaos.

O1meTka 2 BBICTABIIACTCS IPH YCIIOBHIH, UTO CTyeHT BbmonHmwIMeHee 0-59% 11 GarioBu MeHee.

Tema 17. [IpyuMeHeHMe TPOU3BOAHOM K UCCIEA0BAHNI0 QYHKIHU.
KontpoabsHnasi padora Ne 19

Bapmnanr 1

1. Haiiaute cranonapusie Toukn ¢pyaknuu f(x) = x3 — 2x2 +x + 3.

2. Haiigute 3kcTpeMyMbl (YHKIIHH:
1) f)=x3-2x2+x+3;2) f(x) = ex-(2x — 3).

3. Haiimure mpoMekyTKH Bo3pactaHus W yosiBanust pynkmmu f(x) = x3 — 2x2 + x +
3.

4. Tlocrpoiite rpaduk Gpyukiun f(x) = x3 — 2x2 + x + 3 Ha orpeske [—1;2].

5. Haiinure Hanbospliee ¥ HauMeHbIee 3HaueHus Gynkun f(x) = x3 — 2x2 + x +
3 maorpeske [0 Z] .

6. Cpemu npsMOYTrOJbHHUKOB, CyMMa JUIMH TPEX CTOPOH KOTOPBIX paBHa 20, HaiinuTe
MPSIMOYTOJIbHUK HauOOJIBIICH TITOIIATH.

x(1) = 13 321

7. MarepuanbHasi TOYKa JBUKETCS MPSIMOJIMHEHHO TI0 3aKOHY 2
(roe X — paccTosiHUE OT TOYKH OTCYETa B METpax, I — Bpems B CeKyHIaX, U3MEPCH-
HOE C Havaja ABWkeHus). Haiinure ee ckopocTh B (M/C) B MOMEHT BpeMenu t = 6 c.

Bapwuanr 2

1. Haiigute cranonapHbie TOYkH GyHKIuH f(x) = x3 — x2 —x + 2 .

2. HaiinuTe sxcTpeMyMbl QyHKIMH:
D) f)=x3—x2—x+2 ;2 f(x) = (5—4x)-ex.

3. Haiinure uaTepBansl Bo3pactanus U yobiBanus pyHkuuu f(x) = x3 — x2 — x + 2.

4. Tloctpoiite rpaduk dpyukimu f(x) = x3 — x2 — x + 2 na otpeske [—1; 2].

5. Haiinure HanOomblIee 1 HaUMeHbIee 3HaUeHusT PyHKIMH f(x) = x3 — x2 —x + 2
Ha oTpe3ke [—1; i

6. Haiinute pom0 ¢ HanOobIIeH TUIOIIA/bIO0, €CIIM U3BECTHO, YTO CyMMa JUIMH €ro Jua-

roHaneit pasna 10.
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7. MarepuanpHas TOYKa JBHXKETCSA IIPSAMOJIMHENHO o 3aKOHY
4 3
x(t) = —t" 46t +5t+23
(Tme X — paccTosiHHE OT TOYKM OTcYeTa B MeTpax,t —

BpEMs B CCKyHIAAaX, U3MCPCHHOC C Ha4alia HBI/I)KGHI/IH). HaﬁHHTe €¢ CKOpOCThH B
(M/c) B MOMEHT BpeMeHH f = 3c.
Kiroun K KOHTpOJIbHOU paboTe N219

3ananue | Bapuant 1 Bapwuant 2
1 13,1 e
2 1)Max =1/3, min=1 2)min=0,5 1)Max =-1/3, min=1 2)max=0,25
3 T(-031/3) m (15+00)  [(1/3:1) T(-005-1/3) m (1;+0)  |(-1/3;1)
4
5 Han6 mpn x=3/2 y=27.8  namm npu x=0 u X=-1 y=3 Hau6 npy x=-1.3 y=2.5 | nanm npu x=1 n x=-1y=1
6 5 1 10 npsiMOyroiabpHUK a=5*\/’2 /2 KBaApaT
7 60 59
Kpurtepun olleHNBaHMUA Onverka

5 BBICTARIISETCS MPH YCIIOBHH, UTO CTyieHT BmaiHi 91-100% - 19-20 6asuioB.Omverka 4 BbICTARIISIETCS [PU
YCIIOBUH, YTO CTY/IeHT BIOHIUT /6-90% - 15-18 Gario. OmveTka 3 BBICTARIISETCS TTPH YCIIOBUH, UTO CTYACHT
BbmoHW160-75% - 12-14 Gaos.

OrmeTKa 2 BBICTABISIETCS TPH YCIIOBHH, UTO CTYZIeHT BbInonmHmwiMeHee 0-59% 11 Ganio m MeHee.
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D oH/I OLIEHOYHBIX CPEICTB JIJISl TEKVIIET0 KOHTPOJISA VCIIEBAEMOCTH

IO AU CHUIIIIHHE «Matematuka

Tema 18. UnTerpan.

BOl'lpOCI)I AJIs COﬁece}IOBaHI/Iﬂ
KouTposibHas paboTta Ne 20

BapuanTt 1
1. Hoxaxwure, uro dpyrkuus F(x) = 3x + sinx — e2*  sBisercs mepBooOpa3HOit
¢byuxmun f(x) = 3 + cos x — 2 e2¥ Ha Bceil YNCIIOBOI TPSIMOIA.
2. Haiiaure nepsoobpasnyio F gpyskmun f(x) = 2v/x, rpaduk KoTOpoi IPOXOaHUT Ue-
pestouky A (0; g) _

3. Beruucnure mwiomans GUTYpsl , H300paxEHHON HA PUCYHKE

Yh y=x"-2x+2

L

4. Haiinure miomaas GUTypsl, OTpaHUYCHHON TpsiMoit y = 1 — 2xu rpadukom PpyHK-
mmu y = x2 — 5x — 3.
5. Beruucnure:

(x3 +2X)dx ;  4) [cos xdx.

A L
O s A

4 0
1) [2¢%dx;  2) [(3x -4x+2)dx;  3)
1 -1

w [

6. Beruucnure 006EM Tema, 00pa3oBaHHOTO BpaleHHeM (PUTYpPbI, OTPaHUYEHHOM JIMHUS -
Mu Y= vx, X=4, x=9, y=2,

BapuaHnT 2
1. Joxaxwure, uto Gpynkuus F(x) = e3* + cos x + x sBsieTcs epBooOpa3HOi
¢byukuun f(x) = 3 e3* — sinx + 1 Ha Bceil YnUCIIOBOI PSMOIA.

2. Haiioure nepBoo6pa3Hy10 F dyskumn f(x) = —33/x, rpadguk KOTOPOi MPOXOIUT
depes TouKy A (0;

)
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3. Beruucnure mwiomaas GUrypsl, n300pakEHHON HA PUCYHKE.

YA .
il y=—x+6x-5
3+
2T F
oa

1

oo 1 2 383 4 5 *

4. Haiinure muomaas GUrypbl, OrpaHiYeHHON NpsAMoll Yy = 3 — 2x U rpa@ukoM QyHK-
i y = x2 + 3x — 3.

5. Beruucnure:
2 T
3 2

[xdx; 2 [0 +ax-Ddx;  3) [ -20dx;  4) Jsinxdx.

3 3
6. Beraucnure 006EM Tea, 00pa30BaHHOTO BpalleHuEeM (PUTYPHI, OTpaHHYEHHOMN JTHHHS -

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

Kuroun Kk KoHTposIbHOM paboTe N2 20

3ananue 1 2 3 4 5 6

4 7 5 2V3-42

Bapuanr 1 SABJI Flx)=—xx+= 4/3 20— 3
3 8 6

2v3-22

B 2 P52 11/3 ! ’
apUaHT SABJL. —_— - -
P PRl 576

3a BeIMIONTHEHKE 3a/1aHus 5 BoicTaBisiercs 0-4 Ganna
Kpurtepun OlleHMBAHUS
OrMeTka 5 BBICTABIBIETCS TIPH YCIIOBUH, UTO CTyneHT BbImoHmT 91-100% u Habpan 9 Garwios.
OrmveTka 4 BBICTABIEIETCS TIPH YCIIOBUH, UTO CTY/ICHT BRITOMHI 76-90% 1 HaOpan7-8 6awios.
OrmeTka 3 BBICTABIEIETCS TIPH YCIIOBUH, UTO CTY/IEHT BBITOMHIT 60-75% 1 Habpai 5-6 6aruios.
OrmMeTKa 2 BBICTABISCTCS TPH YCIIOBUH, YTO CTYICHT BhIoTHIIT MeHee 0-59 % u nadpan 0-4 6aruia.
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D oH/I OLIEHOYHBIX CPEICTB JIJIsSl TEKVIIET0 KOHTPOJISA VCIIEBAEMOCTH

IO AU CHUIIIIHHE «Matematuka
Tema 19. Kom6uHaTOpuKa.

Kontpoabnas padora Ne 21

BapuanTt 1
1. Haijzy 3Ha4eHHE BHIPaXXCHHE!
1) ; 2) A3 + C 2.
P1o

2. CkonpKuMH criocobamu MOKHO BeIOpaTh mipencenarens JKCK u ero 3amecrurens u3
20 unenoB u3 20 yneHos XXCK?

3. Bammcats pasnokenue ounoma (a — 2)°.

4. Pemuts oTHOCHTENBHO M ypaBHeHue C3, o = 8 (m + 4).

5. U3 tpé€x mocnenoBarenbHBIX OYKB W MPUCOCIUHEHHOTO K HUM YETHIPEX3HAYHOTO
YHUCJIa COCTABJSAIOT KOJA. bykBbI 0€3 MOBTOPEHMS BEIOMPAIOT M3 Habopa: 0, 6, 2, 0, i,
3. Hucno 3amuceiBaoT ¢ nomoibio mudp 1,2,3,4,5 (uudpel B KoJge MOTYT MOBTO-
pAThCs1). CKOJIBKO Pa3iMyYHBIX KOJOB, YIOBJICTBOPSIOIINX JAaHHOMY YCIOBHIO, MOXK-
HO COCTaBUTH?

BapuaHnT 2

1. Ham;yI 3HAYEHUE BI)Ipa)KeHI/Ie
1) — 2)C3

10!

2. CKoJIBKUMH cIToco0aMu U3 Bas3bl ¢ 8 pa3IMUHBIMH KOH(ETaMH MOXXHO B3SITh 3

KOH(}ETHI?

3. 3anmcaTh pasioxkenue oudHoma (3 — x)°.

4. PemuTe oTHOCHTEIBHO M ypaBHEeHHE A3,_3 = 24 (m — 4).

5. W3 4eThIp€Xx mocie0BaTebHbIX OYKB M IPUCOSTMHEHHOTO K HUM TPEX3HAYHOTO

YHUCIa COCTABISIOT MHQP. BYkBBI (¢ BO3MOKHBIM MOBTOPEHHUEM) BEIOMPAIOT M3 HAbopa:
a, e, u, o, y. Hucno 3anuchIBalOT pa3HbIMU LK (ppamu, BHIOMpaeMbIMU U3 LU(P
1,2,3,4,5,6,7. CkOIBbKO pa3IM4HBIX MHU(PPOB, YIOBIETBOPSIONIUX TAHHOMY YCIOBHIO,
MO>KHO COCTaBUTH?

Koy K KOHTpoJIbHOU paboTe N221

3amanue | Bapmant 1 BapuanT 2
1 1)132 2)141 1)1/720 2)26
2 380 336
3 a® — 12a° + 60a* — 160a® + 24002 — 1920+ 64 | X° + 5x**3 + 10x3*32 + 10x?*3% +5x*34 + 35
4 9 12
5 625 131250
Kpurtepun OLlCHUBAHMS

Ormerka5 BbICTaBISETCA IPH YCIIOBUM, UTO CTyIeHT BemomHm 91-100% 1 HaGpan 5 Oaruos.
Or™erka4 BBICTABIBSIETCA IPU YCIIOBUH, YTO CTYIEHT BhITONMHII /6-90% 1 Habpan 4 6arnia.
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OtmeTtka 3 BBICTARIISICTCS TP YCIIOBHH, YTO CTYJIEHT BhIoNHIT 60-75% 1 Habpar 3 6aia.
OtmeTka 2 BBICTABISICTCS TTPH YCIIOBUH, UTO CTYCHT BhIOHIIT MeHee 0-59 % n Habpa 0-2 6arna.

D oH/I OLIEHOYHBIX CPEICTB JIJIsl TEKVIIET0 KOHTPOJISA YCIIEBAEMOCTH

10 JUCHUIIIIMHC «Matematuka

Tema 20. 3;1eMeHTbI TEOPUU BEPOSITHOCTEM.
KonTtpoabnas padora Ne 22
Bapuanr 1

1. B smuke Haxoxasrca 4 Oenbix U 8 u€pHBIX mapoB. Hayran BBIHMMalOT OJUH U3 HHX.
Haiitn BEpOATHOCTB TOTO, UTO BBIHYT YEPHBIN LIap.

2. BeposTHOCTD BHIMTPHIIIA TI0 OJHOMY OUJIETY Xyl0KECTBEHHOM NoTepen pasHa 8 © 10 .,
Haiiti BepoATHOCTH TOTO, YTO OAMH NMPUOOPETEHHBIM OMIIET ITOU JIOTEpEer OKaKkeTcs Oe3 BbI-
UTpBIILIA.

3. B cepun ucnpITannii ¢ mog0packiBaHUEM THYTOW MOHETBI OKa3aJIoCh, YTO 9 pa3 BhIMasa
pemika u 12 pa3 — opén. HaliTh OTHOCUTENBHYIO 4aCTOTY NOSIBJIEHUS OpJia B JAaHHOM CEpUU HC-
MBITAHU .

4. BpormieHsl 1Ba UrpalibHBIX KyOHKa — KpacHbIM W 3enéHblil. HaliTu BeposTHOCTH TOTO,
YTO HAa KPACHOM BBIIIAJIO YUCIO 5, a HA 3€JIEHOM — HEUETHOE YHCIIO.

5. Hayrag Ha3bIiBaeTcs 0/IHO M3 MEPBBIX BOCBMH HaTypallbHbIX unces. PaccMarpuBatoTcs
coObITHs: A — Ha3BaH JenuTens yncia 8, B — Ha3BaHO uucio, kpatHoe unciy 4. YCTaHOBUTH, B
4yéM cocTosT coOblTus A + B u AB.

6. B xopoOke HaxomsaTcss 6 cuHMX W 5 3enéHbIX Msa4ei. Hayram BeiHMMaroT 3 Msva.
Haiinmure BeposiTHOCTH COOBITHS:

1) Bce BBIHYTBIC MSIUH 3€IEHBIC;

2) XOTs ObI OJIUH MY 3CJIEHBIN.

BapuaHnTt 2

1. B smumke Haxoasrca 6 4€pHbIX U 9 KpacHBIX IIapoB. Hayran BEIHUMAIOT OJMH U3 HHX.
Haiitu BepoSITHOCTH TOTO, YTO BBIHYT KPACHBIH I1ap.

2. BeposATHOCTH KyNUTh OpaKkoBaHHBIH COTOBBIH Tenehon papua 7 © 10 . Haittn
BEPOSITHOCTh MOKYIKH HE OpakoBaHHOTO TenedoHa 3TON Mojaenu (MpU MOKYIKE OJHO-
o amrapara).

B cepuun ucnbiTanuil ¢ nmoadpackiBaHUEM KHOIIKM OHa ymana Ha ocTpué 42 pasza u
mnamms 66 pa3. HailTu OTHOCHTEIBHYIO YaCTOTY NAJEHUS KHOIKY IUIallIMs B JAHHOM
CEpPUM UCIBITAHUI.

4. BporieHsl ABa UTpabHBIX KyOuKa — O6emblii 1 4€pHbIil. HaliTu BeposATHOCTH TOTO, YTO
Ha 6eoM KyOMKe BBINAJIO YUCIIO, KpaTHOE 3, a Ha YEPHOM — YUCIIO 6.

5. Hayrag naspiBaeTcsi 0JJHO U3 MEPBBIX JEBIATH HATypaJbHBIX yucell. PaccmarpuBaror-
csi coObITHsI: A — Ha3BaHO YMCIO, KpaTHOe yuciy 3, B — Ha3BaH nenurens yucia o.
YcTraHOBUTB, B 4éM cOCTOST coObITHS A + B 1 AB.

6. B kopobOke HaxomsaTcsa 4 KEATHIX U 6 KpacHbIX Msueil. Hayran BeiHuMaroT 3 Mmsya.
Haiigute BeposITHOCTh COOBITHSA:

1) Bce BBIHYTBIC MSYH XKETHIC;

2) XOTs ObI OJTUH MY KPACHBIH.

Ksitoun K KOHTpOJIbHOM paboTe N222

w
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3ananue Bapuant 1 Bapuant 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 29/33 130 290

Tema

21. Crarucruka.
KonTtpoabnas padora Ne 23

BapuanTt 1

1. Vimeercsa Habop ciiyyailHO Ha3BaHHBIX TPEX3HAUHBIX YUCEN:
205, 329, 456, 758, 664, 927, 730, 115.

CocTtaBuTh TabiMIly pacrpeieNeHus Mo 4YacToraM M 3HAa4YeHWH CcilydaiHOW Benn4yuHBI Y — 1udp,
BCTpeYaroumxcs B Habope. HalTi OTHOCHTENIEHYIO 4aCTOTY MCIIONIBb30BaHMs B Habope 1u¢psr 8.

2. TlocTpouTh MOJHUIOH YacTOT 3HAYCHUH CITy4allHOW BEIMYMHBI X, pachpeesieHne KOTo-
PBIX MPEJCTABICHO B TAOIHIIE:

X

-2

-1

0

1

2

3

4

M

2

3

4

6

5

4

1

3. HaiinmuTe pa3max, Moy, MeZIMaHy U CpeIHEE BHIOOPKH

-2,0,2,-3,-2,5.
4. Haiigute pa3max, MOy, MEIMaHy U CpeHEE BEIOOPKU 3HAYCHHH CITydallHOW BEITNYH-
HBI Z:
Z -3 -1 0 2 4
M 1 3 5 5) 4

5. Haiingure mucnepcuio W cpelHee KBaIpPaTHYHOE OTKIIOHCHHE OT CPEIHEro 3JIEMEHTa
BBIOODKH -4, -1, 0, 2, 3.

1. Nmeercs Habop citydyailHO Ha3BaHHBIX YETHIPEX3HAYHBIX YHCEI:

BapuaHnTt 2

5421, 6072, 3946, 8307, 4571, 3156, 9824.

CocraBuTh TaOMUITY pacrpeneNeHus 1Mo YacToraM M 3HaueHHH CIydaiHOW BeTHIHBI Z

— nudp, BCTpevaronmxces B Habope. HaliTi OTHOCHTEIbHYIO 4aCTOTY MCIONB30BaHus BHaOOpe 1u(phI 3.
2. HOCTpOI/ITB ITOJIMTOH YacTOT 3HAYCHUM cnyqaﬁHoﬁ BCINYHHBI X, pacupeaciiCHUC KOTO-

PBIX IIPCACTABIICHO B Ta6n1/1ue:

X -3 -1 -2 0 1 2 3 4

M 1 2 4 5 6 3 3 1
3. Haiinute pazmax, Moy, MEIMaHy U CpeHEE BEIOOPKU
5-3,2,-4,20.

4. Haiigure pazmax, MOJly, MeIMaHy M cpeJlHee BHIOOPKU 3HAUEHUH CIIy4aiiHOM BeIHuu-
HBI Y

Y -2 0 1 3 4
M 2 3 5 3 2
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5. Haiinute nucnepcuio U cpeqHee KBaApaTUYHOE OTKIOHEHUE

BBIOOpKU -4, -1, 0, 2, 3.

Kiroun K KOHTpOJIbHOU paboTe N223

OT CpCAHCIO DSJICMCHTA

3ananue Bapuanr 1 Bapuanr 2
1 1/24 1/2

2

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

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

3a BeIIONIHEHUE 3aaaHuii 1, 2 BeicTaBisiercs 0-2 Oaia
3a BeInonHenue 3ananus 4 seicrasiasercs 0-4 6amwia

Kpurepun

OlleHNBAHMSI
OrmMeTKa 5 BRICTABISETCS TPH YCIIOBUH, UTO CTYieHT BhimonmamT 91-100% n Habpai 9-10 6arnios.
OrmveTka 4 BBICTABISCTCS TIPH YCIIOBHH, YTO CTYZICHT BhITOHII 76-90% 1 Habpaut 7-8 Garuios.

Ormetka 3 BBICTABIBIETCS TIPH YCIIOBHH, UTO CTYNEHT BbImosHmT 60-75% 1 Habpan 5-6 Oarma.
OrmeTKa 2 BHICTABISCTCS TIPH YCIIOBUM, UTO CTY/ICHT BhIatHIT MeHee 0-59 % n nadpan 0-4 Garra.
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D oH/I O1IEHOYHBIX CPEICTB JIJISI MPOMEKYTOYHOH ATTECTAIIMMUIIO
HTOraM OCBOCHHUA JUCHHUITINHDBI

o JucuuiuinHe «Matematnkay
Tect Nel ms npoBenenust nuddepenipoBaHHoro 3auéral cemectp

3ananue 1
Buibepume eepnviii omeem u 066edume KpyHckom e2o Homep (KIUKHUme Kypcopom, HoCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Kakast 13 npuBeeHHBIX QYHKIMI SBISETCS TNHEHHOM:
BapuaHmbl omeemos.

5 y=x%

6. y=lgx;

7. y=sinx;

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

OHCHKaZ JAUXOTOMUYECKA; MPAaBUIbHOEC BBITIOJIHEHUE 3aJaHUA OLICHUBACTCSA 1 63.J'IJ'IOM, AHCTIPABUJIBHOC — 0 OamoB.

3azanue 2
Buibepume eepnulii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmux 8 HeoOX00UMOU Kiemoukxe).

BenuuuHa Y B BeIpaeHHd Y = a-X + b sBstercs:
Bapuanmer omeemos:
5. 3aBHCHMOM MEPEMEHHOM;
6. HE3aBHUCHUMOMU MEPEMEHHOM;
7. anIIMKaToM;
8. aprymMeHToMm.
Ortger: 1.
OleHKa: IMXOTOMUYECKas; MPAaBUIILHOE BBIMOIHEHNE 3a/1aHus olleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 GaioB.

3azanue 3
Buvibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UuMOU Kiemoukxe).

BenuuuHa X B BRIpaXKeHHH Y = a-X + b sstercs:
Bapuanmor omeemos:

5. 3aBUCHMOI IIEPEMEHHOI;

6. amnmIMKaToM;

56



7. HEe3aBUCHUMOM IEPEMEHHOM;
8. ¢yukumeil.
Ortser: 3.

OHCHKaZ JAUXOTOMHUYCCKA; MPAaBUIbHOC BBINIOJHCHUEC 3aJaHUA OLICHUBACTCS 1 6aJ'IJ'IOM, AHCIIPABUIIBHOC — 0 OamoB.

3aganue 4

Buvibepume eepnuwiti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

Benuuunbt a u b B BeIpaxkeHuu Y = a-X + b sBnstrorest:
Bapuanmur omeemos:
5. MNONOXHUTEIbHBLIMU;
6. OTpHIIATEIIHHBIMU;
7. paBHBIMH €IMHUIIAM;
8. mr0OBIMH.
Ortser: 4.

OreHka: JAUXOTOMUYCCKA; IPaBUJIbHOC BBITIOJHEHUE 3aJaHUA OLICHUBACTCSA 1 68.J'IJ'IOM, AHCTIPABUJILHOC — 0 OamoB.

3azaHue 5

Bovibepume 6eprblil omeem u 066edume KpysHcKoMm e2o Homep (KIUKHume Kypcopom, NoCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

OyHK1IMA Y = a* ABIIAETCA
Bapuanmer omeemos:
5. moka3aTeabHOM;
6. norapuhMHUUECKO;
7. TPUTOHOMETPHYECKOM;
8. cTeneHHOM.
Ortger: 1.

OueHka: IUXOTOMUYECKasl; MPaBUIILHOE BBIMIOIHEHNE 3a/laHus olleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 GauioB.

3agaHue 6

Buvibepume 6epnwiti omeem u 066edume KpyiIckom e2o Homep (KIuKHume Kypcopom, noCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Oynkuus Y = X" sIBIsETC:
Bapuanmur omeemos:
5. norapuMuUYECKOu;
6. TPUTOHOMETPUUYECKOM;
7. ToKa3aTeIbHOM;
8. cCTemeHHOMH.
Ortser: 4.

OreHKa: TUXOTOMHYECKAst; PABUIBHOE BBIMOIHEHHUE 33 aHus OLCHUBaeTCs 1 0aIoM, aHEPaBIIbHOE —
0 6GamnoB.

3aganue 7

Buibepume eprulii omeem u 0066eoume Kpys#scKom e2o Homep (KIuKHume Kypcopom, noCmasbme
Kpecmuk 6 HeobX00uMou Kiemouke).
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Oynkums Y = 10g 2 X sBsercs:
Bapuanmur omeemos:
5. norapupMHUYECKOH;
6. TPUTOHOMETPUYECKOM;
7. TI0Ka3aTeJIbHOM;
8. cremneHHOM.
Ortser: 1.

OreHka: JAUXOTOMHUYCCKAs; MPaBUJIbHOC BBINIOJHCHUE 3aJaHUA OLICHUBACTCS 1 6aJ'IJ'IOM, AHCIIPABUJIBHOC — 0 OamnoB.

3azanue 8

Buvibepume 6epnuwiti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU K1emouxe).

Bennunna a B BbIpAXKCHUU |Og a X SIBJISIETCA.
Bapuanmer omeemoas:
5. TIOJNIOKUTENLHON M OTIIMYHOMH OT 1;
6. paBHOI -1;
7. paBHoii 0;
8. mro0oii.
Otser: 1.

OHCHKaZ JAUXOTOMUYECKAs; IPAaBUIbHOEC BBITIOJIHEHUE 3aJaHUA OLICHUBACTCSA 1 63.J'IJ'IOM, AHCTIPABUJIBHOC — 0 OamoB.

3aganue 9

Bovibepume 6eprbiil omeem u 066edume KpysHcKoMm e2o Homep (KIUKHume Kypcopom, NoOCmagbme
Kpecmux 8 HeoOX00UMOU Kiemoukxe).

BenuunHa a B BeIpaykeHUH Y = @~ SBISICTCS:
Bapuanmuer omeemos:

5. IOJNOXHUTENLHOM;

6. paBHOI -1;

7. paBHoii O;

8. o0oH.
Ortser: 1.

OteHKa: qUXOTOMHYECKasi; PABHIBHOE BHIMOIHEHHE 3aaHus OLleHUBaeTcs 1 0asioMm, aHepaBIbHOE —
0 6amoB.

3aganue 10

Buvibepume eepnwiii omeem u 066edume Kpysckom e2o Homep (KIUKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UuMOU Kiemoukxe).

VYxkaxute rpaduk GpyHkipn y=2%,
BapuaHl’l’lbl omeemoes.
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OlleHKa: TUXOTOMHUYECKAs; PABUIBHOE BHIMIOJHEHHUE 3aaHus OleHUBAeTCs 1 OaIoM, aHEIPaBHILHOE —
0 GasnoB.

3aganue 11
Buvibepume eepuuiii omeem u 006edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMoll Kiemouke).

Yxaxute rpaduk GyHKIUU Y= (l) X
2
Bapuaﬁmbl omeemos.

Orser: 4.
OrieHKa: AMXOTOMHUYECKasT; IPABUIBHOE BBIOJIHCHUE 3a1aHus OlleHUBaeTcs 1 0aioM, aHenpaBuibHoe — 0 0aJLIoB.

3azadue 12
Buvibepume sepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Vxaxure rpaduk pyHkimu y=10g2X.
Bapuanmbl omeemoe.

Ortser: 1.
OleHKa: IMXOTOMUYECKas; MPAaBUIILHOE BBIMOIHEHNE 3a/1aHus olleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 6amioB.

3aganue 13
Buvibepume eepuuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeobX00uMou Kiemoukxe).

Vkaxute rpaduk pynkimn Y- 091X,

BapuaHrnbl omeemoe.
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OrtBer: 2.
OreHKa: AMXOTOMUYECKAsT; IPABIIIBEHOE BBITOTHCHUE 3a/1aHUs OllcHUBaeTcs 1 6ayuioM, aHerpasibHOe — () OayuioB.

3aganue 14

Buvibepume 6epnuwiti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
KpecmuK 6 HeoOX00uMoll Kiemouke).

JlonuimuTe npaByro 9acTh GOpMyIbl a* - @ = , rae a>0, x u'y — mooObie
JNEUCTBUTEIILHBIC YHCIIA.
Bapuanmuvr omeemoa:

1. a+da;

2. a Y

3. atY;

4. He 3HaIO.
Ortser: 3.

OHCHKaZ JAUXOTOMUYECKA; IPAaBUJIbHOEC BBITIOJIHEHUE 3aJaHUA OLICHUBACTCSA 1 63.J'IJ'IOM, AHCTIPABUJILHOC — 0 6amoB.

3aganue 15

Bovibepume 6eprbiil omeem u 066edume KpysHcKoMm e2o Homep (KIUKHume Kypcopom, NoCmagbme
Kpecmuk 8 HeoOX00UMOU K1emouKe).

Jlonumute mpaByro 4acth GopmMymsl @ @ = , Tie a>0, x u'y — noobIe
NeMCTBUTENbHBIE YUCIA.
Bapuanmer omeemos:

5. a-a

6. a';

7. a7,

8. He 3Hal0.
Ortser: 3.

OlreHKa: IMXOTOMUYECKasl; MPAaBUIILHOE BBIMOIHEHNE 3a/IaHus OlleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 6aioB.

3ajanvie 16

Buvibepume eepnviti omeem u 066edume KpyICckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

JlonuIuTe mpaByro 4acth GopMysibl (@) = , 20e a>0, x u 'y — oobIe
JICWCTBUTEIILHBIC YHCIIA.

BapuaHrnbl omeemoe.

5. a-a

6. a7,

7. at;

8. He 3Har0.
OTserT: 2.
OI.[CHKaZ JUXOTOMHYCCKAsd, HpaBI/IJIBHOC BBITIOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6a.H.HOM, aHeraBI/IHBHOC —
0 6GamnoB.

3aganue 17
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Buibepume eprulii omeem u 066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, HOCmagbme
KpecmuK 68 HeoOX00uMoll Kiemouke).

JlonuiuTe MpaByro 4yacTb GopMyisl (ab)* = , 20e a>0, b>0, x — moboe
JNEUCTBUTEIILHOE YHUCIIO.
Bapuanmer omeemoas:
5. a"+Db%
6. a - b
7. (a+ Db
8. He 3Haro.
OrtBer: 2.
OHeHKaI JAUXOTOMUYCCKAs; MPaBUJIbHOC BBINIOJIHEHUE 3aJaHUA OLICHUBACTCSA 1 68.J'IJ'IOM, AHCTIPABUJILHOC — 0 Oayu1oB.

3ananue 18
Buibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

BcraBbTe npomymnienHsie cinosa: [lokasatenbHoi (pyHKIHEH Ha3biBaeTCs PyHKIUS BUa
, TIIe a — 3aJaHHoe unucio, a>0, a# 1.
Bapuanmuer omeemos:

5. y=a*

6. y=x"

7. y=logax

8. y=kx+b
Ortger: 1.

OtueHka: IUXOTOMUYECKasl; MPaBUIILHOE BBIMIOIHEHNE 3a/laHus olleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 6ayuios.

3azanue 19
Buibepume eepnulii omeem u 006edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU KiemoukKe).

Homnmmure onpenenenue: CteneHpro yucia a>0 ¢ parioHaIbHBIM TOKazaTeneMm = m —

rae M — Ieoe Yrcio, a N — HatypansHoe (N>1), Ha3bIBaETCS YHUCIIO . Bapuan-
musl omeemaoes.

5. m/am
6. am
7. a"

8. &
Ortser: 1.
OrneHka: AMXOTOMHUYECKAsT; IPABUIHHOE BHIIIOTHEHUE 3a/1aHUA OlleHuBaeTcs 1 Gaiiom, aHenpasmibHoe — () GayioB.

3aganue 20
Buvibepume eepuviti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 6 HeoOX00uMou Kiemouke).

Honummure onpeaenenue: KopHeM N-oil cTeNeHN U3 YKCIA @ HA3bIBAETCS TAKOE YHUCIIO,

N-as CTCIICHb KOTOPOI'0 paBHA
Bapuaﬂmbl omeemaos.
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Orser: 1.
OreHKa: AUXOTOMHUYECKasT; IPABUIBHOE BHIOTHCHUE 3a/IaHuUs OllcHUBaeTCs 1 6ayioM, aHenpapribHoe — () OayuioB.

3ananue 21
Buvibepume 6epnuwiti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

[Tpu Heu€THOM N CyIIECTBYET KOpEHb N—OM CTENEeHH U3 JIF000T0 YHCIIA d, U IPUTOMTOIBKO
Bapuaﬁmbz omeemos.

5. omumn;

6. 1Ba;

1. Tpwm;

8. HHUCKOJIBKO.
Ortser: 1.

OHCHKaZ JUXOTOMUYECKA; MPAaBUIbHOEC BBITIOJIHEHUE 3aJaHUA OLICHUBACTCSA 1 63.J'IJ'IOM, AHCTIPABUJILHOC — 0 OamoB.

3azaHue 22
Buvibepume sepnviii omeem u 006e0ume Kpy#CKom e20 Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Kopens TpeTbeit cTeneHn Ha3bIBaloT
Bapuanmul omeemosg:
5. KpHBBIM;
6. KyOWYHBIM;
7. TPETUYHBIM;
8. KyOWYecKuM.
Ortger: 4.
OlreHKa: IMXOTOMUYECKas; MPAaBUIILHOE BBIMOIHEHNE 3a/IaHus OolleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 GaioB.

3azanue 23
Buvibepume eepnuiii omeem u 006edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Jlorapugpmom uncia b mo ocaosanuto a (@>0 u He paBHO 1) Ha3bIBaeTCsL:
Bapuanmer omeemos:
1. mokasarenb CTCIICHH, B KOTOPYIO HY’KHO BO3BCCTHU YUCJIO b, YTOOBI MOJIYYUTDH a,
2. IOKa3areib CTCIICHHU, B KOTOPYIO HY’KHO BO3BCCTHU YUCJIO a, YTOOBI MOJIYYUTDH b,
3. a’
4. b2,
OtBerT: 2.
OrneHka: AMXOTOMUYECKAsT; IPABIIIBHOE BHITTOTHEHUE 3a/1aHUA OlleHuBaeTcs 1 Gaiiom, aHerpasmibHoe — () GayioB.

3aganue 24
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Buibepume eprulii omeem u 066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, HOCmagbme
KpecmuK 68 HeoOX00uMoll Kiemouke).

HecsariuanabiM Jorapudmom uncia b HaseBaroT:
Bapuanmosr omeemos:
1. norapudm uucna b no ocHosanwuo 10;
2. norapudwm, paBHbii 10;

3. norapudm uucina 10 mo ocHoBauuto b;
4, 10°
Ortsger: 1.
OHeHKaI JAUXOTOMHUYCCKAs; IPaBUJIbHOC BBINIOJHCHUE 3aJaHUA OLICHUBACTCSA 1 6aJ'IJ'IOM, AHCTIPABUJIBHOC — 0 GayoB.

3amanue 25
Buibepume eepnuiii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Klemouxe).

Yro obo3navaeT 3amuch In b
Bapuanmul omeemos:
1. necsaTuuHbIi ToTapupM;
2. norapudm umcia b mo ocHoBauuio 1;
3. norapudm uncna b mo ocuosanuto 0;
4. HaTypaJIbHBIN JJOTapu(dM.
Otser: 4.
OHCHKaZ JAUXOTOMUYECKAs; IPAaBUIbHOEC BBITIOJIHEHUE 3aJaHUA OLICHUBACTCSA 1 63.J'IJ'IOM, AHCTIPABUJIBHOC — 0 GayoB.

3azanuve 26
Buvibepume eepnuiii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, HoCmagvme
KpecmuK 8 HeoOX00UMOU KiemoukKe).

Kaxkwne n3 nepeyrcieHHbIX MOHIATHH TeOMETPUH SBIISIOTCS IEPBUIHBIME?
Bapuanmer omeemoas:

5. Jly4, To4ka, MIOCKOCTh, TPEYTrOJIbHUK.

6. Ilpsmas, Touka, MIOCKOCTD.

7. TlmockocTh, mpsiMasi, JIyd, yrol.

8. IlpoctpaHncTBoO.
Ortgert: 2.

OleHKa: IUXOTOMUYECKas; MPAaBUIILHOE BBIMOIHEHNE 3a/IaHus OolleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 GaioB.

3aganue 27
Buvibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIUKHume Kypcopom, nocmagbme
Kpecmuk 8 HeobX00uMOU Kiemoukxe).

IIepeceuenuem IByX MIIOCKOCTEN SIBISETCS
Bapuanmer omeemoa:

5. Touka
6. mpsamas
7. OTpe3ok
8. myd
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Ortser: 2.
OreHKa: AMXOTOMUYECKasT; IPABIIIBHOE BBITOTHECHUE 3a/IaHUs OllcHUBaeTcs 1 6ayuioM, aHerpasmibHoe — () OayuioB.

3azanue 28
Buvibepume 6epmuviti omeem u 066edume KpyIcKom e2o Homep (KIuKHume Kypcopom, nocmagbme
KpecmuK 6 HeoOX00uMoll Kiemouke).

CKOJIBKO JIOJDKHO OBITH OOIIMX TOYEK Y IPSAMOM C TUIOCKOCTHIO, YTOOBI OHA JIeXKalia BITOM IIOCKOCTH?
Bapuaﬁmbz omeemoe.

1. omna

2. IBe

3. Tpm

4. geTkIpe
OtBerT: 2.
OHeHKa: JAUXOTOMHYCCKA; MPaBUJIbHOE BBIITOTHECHNUE 3a/IJaHNS OLICHUBACTCA 1 6aJ'IJ'IOM, AHCIPAaBUIIbLHOC —
0 6amnoB.

3azanue 29
Buvibepume sepnviii omeem u 006edume Kpy#CKoMm €20 Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU KiemouKe).

Ha ckoibko MHOXKECTB Pa30UBaeT MPOCTPAHCTRO JIF00Aas! MIOCKOCTh?
BapuaHmbl omeemoe.

1. Ha nBa

2. Ha TpHU

3. Ha 4eThIpe

4. He pa3OuBaeT.
Otser: 1.

OtueHka: IMXOTOMUYECKasl; MPaBUIILHOE BBIMIOIHEHNE 3a/laHus olleHrnBaeTcs 1 6asiom, anenpasmibHoe — 0 GauioB.

3azanue 30
Buvibepume eepnuiii omeem u 006eoume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Uto0BI 3a7aTh €AMHCTBEHHYIO TNTOCKOCTh HE00X0AUMO
Bapuanumur omeemos:
1. 1Be TOYKH
2. TpH TOYKH
3. TpU TOYKH, HE JIS)KAIIIKE Ha OJHOU MPSAMOI
4. 9yeThIpe TOYKH
Ortser: 3.

O1leHKa: TUXOTOMHYECKAs; PABHIBHOE BHIMOIHEHHUE 3aaHus OLCHUBaeTCs 1 0aIoM, aHEpaBIILHOE —
0 6GamnoB.

3aganue 31

Buibepume epruiii omeem u 066eoume Kpys#scKom e2o Homep (KIuKHume Kypcopom, noCmasbme
Kpecmuk 6 HeoOX00uMou Kiemouke).
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Kakue u3 NEPCUUCIICHHBIX (I)I/Il"yp 3a1al0T CIMHCTBCHHYIO IJIOCKOCTDH B HpOCTpaHCTBe?
Bapuanmur omeemos:

1. nBe mapasuienbHbIE MPSIMbIE

2. JIBE CKPEIIMBAIOIIUECS MPSIMbIE

3. TpH TOYKH

4. pomb6
Ortser: 1.

OreHka: JAUXOTOMHUYCCKAs; IPaBUJIbHOC BBINIOJHCHUE 3aJaHUA OLICHUBACTCS 1 6aJ'IJ'IOM, AHCTIPABUJIBHOC — 0 OamoB.

3ananue 32
Buibepume eepnviii omeem u 066edume KpyHckom e2o Homep (KIUKHUme Kypcopom, HoCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

CKOJIBKO INIOCKOCTEMN 3a1al0T JIBC IEPECCKAIOIHNCCAH HpHMLIe?
Bapuanmur omeemos:

1. oHYy MIIOCKOCTH

2. IB€ INIOCKOCTH

3. 0ECKOHEYHO MHOI'O IUIOCKOCTEH

4., ge 3a1ar0T
Otser: 1.

OlleHKa: qUXOTOMHYECKAs; MPABHIBHOE BHIMOJHEHHUE 3aaHus OlleHUBAeTCs 1 OaIoM, aHENPaBHUIBHOE —
0 6ayIoB.

3azanue 33
Buibepume eepnulii omeem u 006edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Uepes kakue 13 MepeyrcIeHHbIX PUIYpbl MOXKHO MPOBECTH €TUHCTBEHHYIO IIOCKOCTh?
Bapuanmer omeemos:

1. Yepes Tpu TOUKH

2. UYepes npsamyro U HE JISKAIIYIO Ha HeH TOUKY

3. Uepes oTpe3ok

4. Yepes nyu
Ortger: 2.

OleHKa: IMXOTOMUYECKas; MPAaBUIILHOE BBIMOIHEHNE 3a/IaHus OolleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 Gaios.

3aganue 34
Buibepume eepuuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgbme
Kpecmuk 8 HeoOX00uUMOU Kiemoukxe).

CKOIBKO II0CKOCTeH 3a1a€T mpsimast?
Bapuanmur omeemos:
1. oaHy mIOCKOCTH
2. IBe INIOCKOCTH
3. 0ECKOHEUYHO MHOI'0 IIOCKOCTEH
4. ge 3amaeT
Ortser: 3.
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OHGHKaZ JAUXOTOMHUYCCKAs; MPAaBUIbHOC BBINIOJHCHUEC 3aJaHUA OLICHUBACTCS 1 6aJ'IJ'IOM, AHCIIPABUIJIBHOC — 0 OamoB.

3aganue 35
Buvibepume eepuuiii omeem u 006edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMoll Kiemouke).

JIBe npsiMble nepecekarotcs. YTo 310 3HaUUT?
Bapuanmer omeemoas:
1. OHn uMerT ABE 0OIINE TOYKH.
2. OHU UMEIOT OJTHY OOIIYIO TOUKY.
3. OHU CKpEIIUBAIOTCA.
4. Onu uMeroT 0ECKOHEYHO MHOTO OOITHUX TOYEK
Otser: 2.
OHeHKaI JAUXOTOMHYCCKA; MPaBUJIbHOE BBINTOTIHECHUE 3a/IJaHNS OLICHUBACTCA 1 6aJ'IJ'IOM, AHCIPAaBUIILHOC —
0 GaoB.

3aganue 36
Buvibepume sepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemouke).

HBC MpAMBIC Ha3bIBAIOTCA CKPCIIMBAIOIINMUCA, CCIIU
Bapuanmer omeemos:
1. oHUM He UMEOT OOIIMX TOYEK U HE JIE)KAT B OHON INIOCKOCTH.
2. OHM UMEIOT JABE OOIME TOYKH.
3. OHU UMEIOT OJHY OOITYI0 TOUKY.
4, oHU UMEIOT OECKOHEYHO MHOTO OOIIMX TOYEK.
Ortser: 1.
OtueHka: IMXOTOMUYECKasl; MPaBUIILHOE BBIMIOIHEHNE 3a/laHus olleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 6auioB.

3aganue 37
Buvibepume epruiii omeem u 066edume Kpy#CcKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

JIBe npsiMbl€ B MPOCTPAHCTBE HA3bIBAIOTCS NApaJUIEIbHBIMHU, €CIIU
Bapuanmur omeemos:
1. oHU UMEIOT ABE OOIIME TOUKH.
2. OHHM HE UMEIOT OOIIMX TOYEK M JIEKAT B OJJHOM IIJIOCKOCTH.
3. OHM HE UMEIOT OOIIUX TOYEK, M HE CYIIECTBYET MPOXOAIICH Yepe3 HUX MIIOCKO-
CTH.
4, oM UMEIOT OECKOHEYHO MHOTO OOIIMX TOYEK.
OrtBeT: 2.
OrneHka: AMXOTOMHUYECKAsT; IPABUIHHOE BHIIIOTHEHUE 3a/1aHUA OlleHuBaeTcs 1 Gaiuiom, aHenpasmibHoe — () GayioB.

3azanue 38
Buvibepume eepuviti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 6 HeoOX00uMou Kiemouke).

HpSIMaSI 1 IIJIIOCKOCTh HE NMCIOT O6H_II/IX TO4eK. DTO 3HA4YHUT, 4YTO
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Bapuanmuvr omeemoa:

1. oHu napamuienbHbI.

2. OHU MEPECEKaIOTCs.

3. OHU CKpEIIUBAIOTCS.

4. npsmast J€XKUT B IJIOCKOCTH.
Ortser: 1.

OreHka: JAUXOTOMHUYCCKAs; IPAaBUJIbHOC BBINIOJHCHUE 3aJaHUA OLICHUBACTCS 1 6aJ'IJ'IOM, AHCTIPABUJIBHOC — 0 OamoB.

3aganue 39

Buvibepume eepnuviti omeem u 066edume Kpys#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme
Kpecmuk 6 HeoOX00UuMoll Kiemouke).

HpHMaH 1 IIOCKOCTb UMEIOT TOJIBKO OJHY 06H1y10 TOYKY. 310 3HA4YUT, 4YTO
Bapuaﬁmbz omeemos.

1. oHu napamienbHbI.

2. OHU IEePECEKaroTCsl.

3. OHU CKpEIIUBAIOTCS.

4. npsiMast I€KUT B IIIOCKOCTH.
Otser: 2.

OlleHKa: qUXOTOMHYECKAs; MPaBHIBHOE BHIMOJHEHHUE 3aaHus OlleHUBaeTCs 1 OaIoM, aHEeNpaBHUIBHOE —
0 6ayIoB.

3aganue 40

Buvibepume eepnwiti omeem u 066edume Kpysckom e2o Homep (KIuUKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

HBC TUIOCKOCTH TIEPECEKAIOTCH. 910 3HA4YUT, 4YTO
Bapuanmuer omeemos:

1. oHM UMEIOT OJIHY OOIIYIO TOUKY.

2. OHU UMEIOT OOIIYIO TPSIMYFO.

3. OHU UMEIOT OOIIHIA JTyY.

4, oHM HE UMEIOT HUYETro OOIIEero.
OrtBeT: 2.

OleHKa: IUXOTOMUYECKasl; MPAaBUIILHOE BBIMOIHEHNE 3a/IaHus OlleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 GaioB.

3ajanvie 41

Buvibepume eepnwiii omeem u 066edume Kpysckom e2o Homep (KIUKHUme Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UuMOU Kiemoukxe).

Ecnu onHa U3 IByX NMapauIeNbHBIX MPSMBIX HEPIEHANKYISIPHA K TPEThEH IPSIMOH, TOKaK
pacnonoxeHa BTOpasi IpsiMast IO OTHOLIEHHIO K TPETber ?

Bapuanmur omeéemos:
1. mapamienbHa
2. IepHeHIUKYIsIpHa
3. CKpelmBaeTcs
4. coBmagarot
Otser: 2.

OrneHka: AMXOTOMUYECKAsT; IPABIIIBHOE BHIMTOTHECHUE 3a/1aHUA OlleHuBaeTcs 1 Gaiiom, aHerpasmibHoe — () GayioB.
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3aganue 42
Buvibepume eepnviii omeem u 066edume Kpysckom e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmuk 68 HeoOX00uMoll Kiemouke).

ECJ‘II/I JBEC HpHMBIe HepHeHI[I/IKyJ'IHpHBI K INIOCKOCTH, TO KaK OHH pacnonomeﬂm I10 OTHO-ILICHUIO ):[pyl“ K
apyry?
Bapuaﬁmbz omeemaoe.

1. mapannenbHb
2. IepIEeHIUKYISPHBI
3. CKpeIIMBarOTCs
4. nepecekaroTcs
Ortser: 1.
OHeHKaI JAUXOTOMUYCCKAs; MPaBUJIbHOC BBITIOJIHEHUE 3aJaHUA OLICHUBACTCSA 1 68.J'IJ'IOM, AHCTIPABUJIBHOC — 0 GayoB.

3aganue 43
Buvibepume epruiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nOCmagbme

KpecmukK 8 HeoOX00UMOU Kiemouxe).

Ecmn npsaMast IEPIICHAUKYISIPHA K ABYM IIEPECEKAIOIUMCS ITPSAMBIM, JICKAIIUM B TIJIOC-KOCTH, TO KaK
PacIioJIOKEHA 3Ta npsAMasd 1Mo OTHOIECHUIO K IJTIOCKOCTH?

Bapuanmul omeemosg:
1. mapannenbHa MIOCKOCTU
2. IepIeHINKYISIPHA K TUTIOCKOCTH
3. JIEKHUT B TUIOCKOCTH
4. mepecekaeT MmIOCKOCTh
Ortger: 2.
OueHka: IUXOTOMUYECKas; MPAaBUIILHOE BIMOJIHEHHE 3a/laHus olieHnBaeTcs 1 6anioM, anenpaBuibHoe — O 0aioB.

3agaHue 44
Buvibepume epruiii omeem u 066edume Kpy#CcKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

[InanumeTpus - 310 U3MEpPEHUS . . .
Bapuanmbz omeemoas.
1. yrnos;
2. OTPE3KOB;
3. Ha MJIOCKOCTH;
4. B IpoCTpaHCTRBE.
OtBert: 3.
OrneHka: AMXOTOMHUYECKasT; IPABUIHHOE BHIIIOTHEHUE 3a/1aHUA OlleHuBaeTcs 1 Gaiuiom, aHenpasmibHOe — () GayioB.

3agaHue 45
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme

Kpecmuk 6 HeoOX00uMou Kiemouke).

CKOJBKO NPSIMBIX, IEPIICHANKYISAPHBIX K JAHHOM INIOCKOCTH IIPOXOAUT Yepe3 JaHHYIOTOUKY
mpocTpaHcTBa?
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Bapuanmur omeemos:
1. oqna
2. IBe
3. HU OTHOM
4, 6eCKOHEYHOE MHOKECTBO
Otser: 1.
OHeHKaI JAUXOTOMHUYCCKAs; IPAaBUJIbHOC BBINIOJHCHUE 3aJaHUA OLICHUBACTCS 1 6aJ'IJ'IOM, AHCTIPABUJIBHOC — 0 Oayu1oB.

3aganue 46
Buvibepume eepuuiii omeem u 0066edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00UuMoll Kiemouke).

Ecnu ogna u3 JABYX MJIOCKOCTE M MpOXOoAUT YE€PE3 MPAMYIO, NEPIICHANKYIISIPHYIO K prFOﬁHHOCKOCTH, TO KakK
PAacCIIOJIOKEHBI TAKUEC TJIOCKOCTH?

Bapuanmur omeemos:
1. mapannenbHb
2. IepIeHTUKYISPHBI
3. CKpeIMBaroTCs
4., coBITAQAOT
Otser: 2.

OleHKa: TUXOTOMHYECKAs; PaBUIBHOE BBITIOJHEHUE 3aaHusI OLEHUBAETCS 1 OaIoM, aHEPaBHUIBHOE —
0 6ayIoB.

3azanue 47
Buvibepume epruiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Yepes ... NPOXOJUT €AUHCTBEHHAS IIJIOCKOCTb,
Bapuanmuer omeemos:
1. nBe TOYKH;
2. TpH NapauIeIbHbIC IPSIMbIC;
3. TpH MOTAPHO MEPECEKAIOIIHNECS PSIMbIE;
4. 9eThIpe TOYKH.
OtBert: 3.
OlreHKa: IUXOTOMUYECKasl; MPAaBUIILHOE BBIMOIHEHNE 3a/IaHus OlleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 GamioB.

3agaHue 48
Buibepume eepnuiii omeem u 066edume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, nocmagbme

Kpecmuk 8 HeobX00uMOoU Kiemoukxe).

IIpsimas nepecekaeT IIOCKOCTb, €CIIH NMPsMas U IIIOCKOCT . . .
Bapuanmur omeemos:
1. He UMEIOT HU OJHOM OOIIEN TOUKH;
2. UMEIOT AB€ O0IIHE TOUKH;
3. UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY;
4. IMEIOT TPH OOIIUX TOUKH.
Ortser: 3.
OrneHKa: AMXOTOMUYECKasT; IPABIIIBHOE BHITIOTHEHUE 3a/1aHUA OlleHIBaeTcs 1 Gaiiom, aHerpasmibHOe — () GayioB.

69



3aganue 49

Buvibepume eepnuwiti omeem u 068edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme

Kpecmuk 68 HeoOX00uMoll Kiemouke).

Haiinure koopaunaTel Bektopa BA, eciu A (X, y, Z), a B (X1, y1, 1)

Bapuaﬁmbz omeenos.

5. V(x—x1)2 + (y — yn)2 + (z — z1y?

6. (ox; ay; az)

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

8. xx1tyy1tzzy
Ortser: 3.

OHeHKaI JAUXOTOMHYCCKA; MPaBUJIbHOC BBINIOJITHECHUE 3a/IaHUS OLICHUBACTCA 1 68.J'IJ'IOM, AHCIPAaBUIIbLHOC —

0 6ayIoB.

3azanue 50

Buvibepume sepnviii omeem u 006edume Kpy#CKom €20 Homep (KIUKHUme Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU KiemouKe).

Haiinute ymMHOXeHHE BEKTOpa A Ha 4ucio, ecin A (X, ¥, ).

Bapuaﬁmbz omeemos.

1 Vx—xp?+ (y—yn? + (z — z1y?

2. (ox; ay; oz)

3. (X-X1; y-Vy1; Z-23)

4. xx1tyy1+zz1
Ortser: 2.

OtueHka: IMXOTOMUYECKasl; MPaBUIILHOE BBIMIOIIHEHNE 3a/laHus olleHnBaeTcs 1 6asiom, anenpasmibHoe — 0 6auioB.

Kputepnu oneHuBanus:

Onenka «Heym» | «¥YmoB» | «Xopomo» | «OTINIHO»
B npornenTax 0-59% 60-75% 76-90% 91-100%
Komnnuecrso 0amios 0-29 30-35 36-45 46-50
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D oH/I O1IEHOYHBIX CPEICTB JIJISI MPOMEKYTOYHOH ATTECTAIIMMUIIO
HTOraM OCBOCHHUA JUCHHUITINHDBI

no gucouininae «MatemaTtuka» Tect Ne 2
JUTS TIPOBENICHUS SK3aMEHA2 CEMECTP

3aganue 1
Buibepume epnuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, NOCmagbme

KpecmuK 6 HeoOX00UuMou Kiemouke)

Teno, MOBEPXHOCTH KOTOPOI'0 COCTOUT M3 KOHCUHOI'0 YHCJia MJIOCKUX MHOI'OYT'OJIbHUKOB, HAa3bI-BACTCH:

Bapuanmer omeemos:
1) 4eThIPEeXyroJbHHUK;

2) MHOTOYTOJIbHUK;
3) MHOTOTpaHHUK;

4) 1IeCTUYTOJIbHUK.
Ortser: 3
OlleHKa: qUXOTOMHYECKAs; MPaBHIBHOE BBITIOJHEHUE 3aJaHusl OLlcHUBAEeTCs 1 Oaiom, a Henpa-BuibHoe - 0
0aJos.

3azaHue 2
Buvibepume gepnuiii omeem u 066edume KpysHcKkom e2o Homep (KIuKHume Kypcopom, nocmagobme

Kpecmuk 8 HeobX00uMou Kiemouke)

Touka nepeceueHus JuaroHajiel napajuleenuIea siBisieTcs ero:
Bapuanmbz omeemoas.
1) uenTpom;
2) LIEHTPOM CHUMMETPHH;
3) IMHEHHBIM pa3MepoM;

4) TOYKOM CCUCHHS.
Ortger: 2
OtreHKa: TUXOTOMHYECKast; IIPaBUIBHOE BBHITIONHEHUE 3aJ[aHusI OLleHUBaeTcs 1 0anom, a Herpa-BuwibHoe - 0
0aIoB.

3azanue 3
Buvibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIUKHume Kypcopom, nocmagbme
Kpecmuk 68 HeobX00uMou Kiemouke)

K TIpaBUJIBHBIM MHOTOTPaHHUKaM OTHOCSTCA:
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Bapuanmul omeemos:
1) npaBWIBHBIH TETPadap;
2) Ky0 ¥ J10J1eKa’Ip;
3) OKTa’Ap U UKOCaAIP;
4) Bce OTBETHI BEPHBHI.
Ortser: 4

OleHKa: TUXOTOMHYECKas; MPaBUIBHOE BBITIOJHEHUE 3aJaHusl OlleHUBaeTcs 1 Oaniom, a Henpa-BuibHoe - 0
GaioB.

3aganue 4
Buvibepume ephuiii omeem u 066edume Kpy#cKomM e2o Homep (KIuKHume Kypcopom, nocmasgome

KpecmuK 68 HeoOX00UuMOoU Kiemouke)

OTpe3OK, COCZ[I/IHHIOH_[I/Iﬁ JABE€ BEPUIWHBI IIPU3MbI, HC TPUHAJICI)KAIINEC 0}1H017I I'paHN HA3bIBACTCA:
Bapuanmor omeemos:
1) AuaroHasnbio;

2) pebpom;
3) rpanbio;
4) ochio.
Ortser: 1
OrieHKa: TUXOTOMUYECKas; TPaBHILHOE BBITIONIHEHHE 3ajaHKs OleHHBaeTcs 1 6amiom, a Henpa-BuibHOEe - 0
0aJuIoB.
3ajanue 5

Buvibepume eepnwiti omeem u 066edume Kpysckom e2o Homep (KIuKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeobX00uMou Kiemouke)

Ecnu 60koBBIe peOpa MpH3MBI IEPIEHANKYISIPHBI OCHOBAHHIO, TO ITPU3Ma SIBIISETCS:

Bapuanmuer omeemos:
1) HaKJIOHHOM;

2) IpaBUIILHOI;

3) mpsamoit;

4) BBIMYKJIOH.
Ortser: 3

OteHKa: TUXOTOMHYECKast; PABUIBHOE BBITIONHEHUE 3a[aHusl OLieHUBaeTcs 1 0aniom, a Herpa-BuwibHOe - 0
0aJII0B.

3agaHue 6
Buvibepume eepnuiii omeem u 068edume Kpysckom e2o Homep (KIUKHUme Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMou Kiemouke)

Ecmm B ocHOBaHNM TIPU3MBI JIEKUT TIapalJIEJIOrpaMM, TO OHA ABJIACTCA:
Bapuanmuvr omeemos:
1) npaBWILHOHN MTPHU3MOIA;
2) mapajienenune1oM;
3) npaBHIBHBIM MHOTOYT'OJIbHUKOM;
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4) nupamMuIoi.
Otser: 2
OneHKa: TUXOTOMHUYECKas; MPABWILHOE BEITIOJIHEHNE 3aIaHus OlleHnBaeTcs 1 0amioM, a Herpa-BribHoe - 0
Gaios.

3aganue 7
Buvibepume epnuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, nOCmagbme

Kpecmuk 6 HeoOX00uMoU Kiemouke)

HepHeHI[I/IKyJ'IHp, OHyHIeHHLIﬁ N3 BEPIIUHBI MMPAMU/JIbI Ha IIJIOCKOCTH OCHOBAHMS, HA3bIBACTCH:
Bapuanmul omeemos:
1) MeanaHoii;
2) oChIo;
3) IMaroHasbio;
4) BBICOTOM.
Ortger: 4

OleHKa: QUXOTOMHYECKAs; PABHIBHOE BBITIOJHEHUE 3aJaHusl OLlcHUBAETCs 1 Oaiom, a Henpa-BuibHoe - 0
Gaios.

3aganue 8
Buvibepume sepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, nocmagbme

Kpecmuk 8 HeobX00uMoU Kiemouke)

TpeyronsHast mUpaMuIa Ha3bIBACTCS:
Bapuanmul omeemosg:
1) mpaBUIBHOM TMPAMHKION;
2) TeTpa’apoMm;
3) HaKJIOHHOM MUPaMUION;
4) npu3Moii.
Ortger: 2

OrneHKa: TUXOTOMHUYECKAS, PaBHIBHOE BHITIOHEHNE 3a/IaHusl OlleHnBaeTcs 1 6amioM, a Herpa-BribHOe - 0
0aJuIoB.

3aganue 9
Buibepume eepuuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgbme

Kpecmuk 68 HeobX00uMou Kiemouke)

BricoTta 60K0BO# rpaHy MPaBUIIEHON MHPaMUIBL, IPOBEICHHAS M3 €€ BEPIINHBI, HA3BIBACTCS:
Bapuanmol omeemos:
1) MeauaHoIif;
2) anoemoi;
3) meprneHInuKYIIPOM;
4) OUCCEKTPHUCOH.
Otgert: 2

OreHka: TUXOTOMUYECKasT; IPaBIIILHOE BRITIONIHEHIE 3aJaHus OlleHIBaeTcs 1 6ayuiom, a Henpa-BmwibHOE - 0
0aJIoB.
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3aganue 10
Buvibepume eepuuiii omeem u 006edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMou Kiemouke)

VY kxyba Bce TpaHu:
Bapuanmur omeemos:
1) npsIMOYTOJIbHUKH;
2) KBaIpaThl;
3) Tpamenuu;

4) poMOBLI.
Ortser: 2
OleHKa: TUXOTOMHYECKAs; MPaBHIBHOE BBITIOIHEHHE 3aJaHus olleHuBaeTcs 1 6auiom, a Henpa-BuibHoe - 0
Gaios.
3aganue 11

Buvibepume sepnviii omeem u 006e0ume Kpy#CKom €20 Homep (KIUKHUme Kypcopom, nocmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

CkonbKo 1mamerpoB y chepbi?
BapuaHmbl omeemoe.

1,
2)3;
3)2;
4)0eCKOHEYHO MHOTO.
Ortger: 4
OueHKa: qUXOTOMHYECKasi; PaBHIbHOE BBITIONHEHUE 3aIaHusl OLieHHBaeTcsi 1 Oanom, a Herpa-BuwibHoe - 0
0aJLIoB.
3ajanvie 12

Buvibepume eepnuiii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, Hocmagvme

Kpecmuk 6 HeobX00uMoll Kiemouke)

Kakoit purypoii sBisercs ceueHme mapa miocKOCTHIO?

BapuaHrnbl oneemoe.

1)oTpe3kom;
2)OKpYKHOCTbIO;
3)xpyrom;
4)cepoii.
Ortser: 3
OteHKa: TUXOTOMHUYECKast; PABUIBHOE BBITIONHEHUE 3a[aHusl OLicHUBaeTcs 1 0aniom, a Herpa-BuibHoe - 0
0aIoB.
3azanue 13

Buvibepume eepuviti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme

Kpecmuk 8 HeoOX00uMou Kiemouke)
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B ¢opmyne V=41R3 V-00béM
3

Bapuanmer omeemos:
I)wmapa;
2)KoHyca;
3)umnuHpa;
4)11apoBoro cexropa.

Ortser: 1
OreHKa: TUXOTOMUYECKAsT; IPABIIILHOE BBITIONIHEHIE 3aJaHus OllcHHBaeTcs 1 6ayuioM, a Henpa-BmwibHOE - 0

Gaios.

3aganue 14
Buvibepume epnuiii omeem u 066edume Kpy#CcKom e2o Homep (KIUKHUme Kypcopom, NOCmagbme

Kpecmux 8 HeoOX00uUMOoU Kiemouke)

KoHyc MOXHO MOJTy4nTh, €CIH BpaIlaTh BOKPYT CTOPOHBI
Bapuanmur omeemos: 1)paBHOCTOPOHHUIN
TPEYyroJIbHUK;2 ) TyTOYT OJbHBIN
TPEYroJabHUK; 3)OCTPOYT ONbHBINA
TPEYyroJIbHUK;
4)IpsIMOYT ONBHBINA TPEYTONBHUK.

Ortser: 4
OueHKa: qUXOTOMHYECKasi; PaBHIbHOE BHITIOTHEHUE 3aJIaHusl OLleHHBaeTcs 1 Oanom, a Herpa-BuibHoe - 0

GasioB.

3azanue 15
Buvibepume epruiii omeem u 066edume Kpy#CcKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmux 8 HeoOX00uUMOoU Kiemouke)

OcHOBaHUS HUIHHIPA. . .
Bapuanmer omeemos:
1)OKpY>KHOCTH;
2)kpyru;
30npsimble;
4)MHOTOYT OJTEHUKH.

Ortser: 2
OrneHKa: TUXOTOMHUYECKAS; TIPaBIIBHOE BEITIOJHEHNE 3a[aHus OlleHnBaeTcs 1 6amioM, a Herpa-BuibHOe - 0

0aJsII0B.

3agaHue 16
Buvibepume eepuuiii omeem u 0066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMou Kiemouke)
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Kaxkoe nonsTre He OTHOCUTCSA K NUINHAPY

BapuaHmbz omeemos.

1)pedpo;
2)auamerp;
3)o0pa3yromias;
4)och.
OtserT: 1
OHCHKaZ JUXOTOMUYCCKAA; IMPABUIIBHOC BBIITOJIHCHUEC 3a/IaHUA OLICHUBACTC 1 6aJ'IJ'IOM, a HeTIpa-BUJIBHOC - 0
0asuIoB.
3aganue 17

Buvibepume 6epnuwiti omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00uMoU Kiemouke)

OceBbIM CeueHHEM HUITHH/IPA SBJISETCS KBaAparT, eCin
Bapuaﬁmbl omeemoas.

1) oOpa3yrolas paBHa paanycy;

2) oOpa3yroras nepreHANKYIIpHa TMII0OCKOCTH OCHOBAHNS,

3)oceBoe ceueHue BCeraa KBaapar;

4)o0pa3yroniasi paBHa IMaMeTpy.
OtseT: 4
OLerKa: JUXOTOMHUYECKAS; MPABUILHOE BBITIOIHEHNE 3aaHusl olleHnBaeTcs 1 0aioM, a Henpa-BuibHoe - 0
0asuIoB.

3agaHue 18
Buvibepume epruiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 68 HeobX00umMoul Kiemouyke)

VY npsiMoro KoHyca npsiMasi, COSJUHSIONAs BEPIIMHY KOHYCa C IIEHTPOM OCHOBAHMUA. ..

Bapuaﬂmbl omeemos.

1)meprieHANKYIApHA TUIOCKOCTH OCHOBAHHS;

2)mapasuienbHa IIOCKOCTH OCHOBAHUS;

3)mepecekaercs C INIOCKOCTHI0 OCHOBAHUS IO/ OCTPHIM YIJIOM;4)HE HMEeT

C IUIOCKOCTBIO OCHOBAHHS TOUEK MEPEeCeUCHHS.
Ortser: 1
OueHka: TUXOTOMHUYECKas; PaBIWIbHOE BHIIOJHEHNE 3aaHus OlleHnBaeTcs 1 0ajuioM, a Herpa-BribHOE - 0
6aJuIoB.

3aganue 19
Buibepume eepuviii omeem u 0066eoume Kpysi#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMou Kiemouke)

ITap nony4aercs npu BpalEHUH ...

BapuaHmbl omeemoe.
1 )OIy OKpYXHOCTH BOKPYT THAMETpa;

2)MOIyKpyra BOKPYT IHAMETPA;
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3)IOIYOKPYXKHOCTH BOKpPYT paJHyca;
4)nomykpyra BOKpyr pajyca.

Ortser: 2
OreHKa: TUXOTOMUYECKAsT; MPaBITFHOE BBHITIONHEHHUE 3aJaHus OllcHUBaeTcs | 6amiom, a Hempa-BmwibHOE - 0

Gaios.

3aganue 20
Buvibepume eepuviii omeem u 0066edume KpysicKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMoul Kiemouke)

[IponsBonmHas ¢pyHkyy Y = X" paBHa:
BapuaHmbl omeemos.
1)y =nx";
2y’ = (n+2)-x"2;
3)y' = (n+2)x™;

4)y =n-x"t,
Ortser: 4
OrieHKa: TUXOTOMUYECKast; MPaBHILHOE BBITIOIHCHHE 3ajaHus OllcHUBaeTcs 1 6aymiom, a Henpa-BuibHOEe - 0
Gasios.
3aganue 21

Buibepume eepnulii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, nocmagbme

Kpecmuk 68 HeobX00umMoll Kiemouyke)

[IpousBonHas ¢pyHKIMHK Y = 8* paBHa:
Bapuanmbz omeemoe.

1)y =a*tIn a;
2)y =alga
3)y =a*2Ina;
4)y =a*Ina.
OtgerT: 4
OL[CHKaI JAUXOTOMHYECKAs,; IIPAaBUIIBHOE BBIIIOJIHECHUE 3a/laHUs OLICHUBACTCS 1 6aJ'IJ'IOM, a HETIpa-BUJIBHOE - 0
OaJIIoB.
3aganue 22

Buvibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIUKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00UuMou Kiemouke)

[IponsBomHas ¢pyHKIMH Y = tg X paBHa:
Bapuaﬂmbl oneemoe.

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

Ortser: 4
OreHKa: TUXOTOMUYECKAsT; TPABIIILHOE BRITIOIHCHIE 3aJaHus OllcHUBaeTcs 1 0ayuiom, a Henpa-BmwibHOE - 0

0aJIIoB.

3aganue 23
Buibepume eepuviii omeem u 0066edume KpyjicKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMou Kiemouke)

[IponsBomHas ¢pyHKIMHK Y = Ctg X paBHa:
Bapuaﬁmbz omeemoe.

1)y’ = 1/sin x;
2)y’ = 1/cos® x;
3)y’ = 1/sin® x;
4)y' = -1/sin? x.
Ortser: 4
OHCHKaZ JUXOTOMUYECKAA; IMMPABUJIbHOC BBINIOJIHCHUEC 3a/IaHNA OLICHUBACTCS 1 68.J'IJ'IOM, a HETIpa-BUJILHOEC - 0
6aJoB.
3azanvie 24

Buvibepume eepnuiii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, HoCmagvme

Kpecmuk 8 HeobX00uMoU Kiemouke)

IpousBonHas Gpyukiwu Y = 10g 2 X paBHa:
Bapuanmer omeemoas:
1y =1/x;
2)y = 1(xIne); )y
= 1/(x-1g 100);4)y’ =

1/(x-In a).
Ortser: 4
OLleHKaI JUXOTOMHYCCKAs, HpaBI/IHbHOC BBIIIOJIHCHUEC 3aIaHUS OLICHUBACTCS 1 6aJIJIOM, a Hera-BI/IHbHOC - O
0aJII0B.
3azanue 25

Buvibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 68 HeobX00uMou Kiemouke)

IMpoussonHas Gpyukiwy y = Ig x paBHa:
BapuaHInbl omeemoe.
1)y =1/(x-Ine);
2)y' = 1/(x-1g 100);
3)y = 1/(x:In 10);
4)y' = 1/(x-lg e).
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Ortser: 3
OreHKa: TUXOTOMHYECKAs; PaBUIBHOE BBITIOHEHUE 3a[aHusI OlleHUBaeTcs 1 GayuioM, a Herpa-BuibHoe - 0

0aJIIoB.

3ajganue 26
Buvibepume eepuviit omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 6 HeoOX00uMoU Kiemouke)

[MpousBomHas GyHkiwu Y = In X paBHa:
Bapuanmer omeemoas:
1y =1/x;
2)y' = 1(x-In 10);
3)y' = 1/(x-1g 100);4)y’

= 1(xlge).
Ortser: 1
OrieHKa: TUXOTOMUYECKast; MPaBHILHOE BBITIOIHCHHE 3aaHus OllcHUBaeTCs 1 6aymiom, a Henpa-BuibHOEe - 0
Gasios.
3aganue 27

Buibepume eepnulii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme

Kpecmuk 68 HeobX00uMoU Kiemouke)

[IpousBomHas cyMMBbI JBYX (YHKIIMH U U V paBHa:
Bapuaﬂmbl omeemoe.

1)yl = ul + VI;
2)y =u'v+uv
3)yl = ul _ VI;
4y =u-Vv.
Ortser: 1
OLleHKaI JUXOTOMHYCCKAs, HpaBI/IHbHOG BBITIOJIHCHUEC 3aIaHUS OLICHUBACTCS 1 6aJIJIOM, a HGHpa-BI/IHBHOC - 0
0aJII0B.
3agaHue 28

Buvibepume eepnuiii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, nocmagvme

Kpecmux 8 HeobXo0umMou Kiemouke)

[IpomsBomHast pa3HoCTH ABYX (PyHKIHIA U 1 V paBHa:

BapuaHrnbl omeemoe.

1)y7 = u! _VV’
2)y7 = u! + VV’
y =u'/V,;
4y =u V.
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Ortser: 1
OreHKa: TUXOTOMUYECKAsT; TPABIIILHOE BRITIOIHEHIE 3aJaHus OlleHUBaeTcs 1 0ayuiom, a Henpa-BmwibHOE - 0

0aJIIoB.

3aganue 29
Buibepume epnuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, nOCmagbme

Kpecmuk 6 HeoOX00uMoll Kiemoyke)

[IponsBomHas mpou3BeneHus 1BYX pyHKIUM U U V paBHA:

Bapuaﬁmbz omeemos.

Dy =u+v;
2y =ulv;3)y =
u'v+uvi4)y =u’ -
V'

Ortser: 3
OlleHKa: QUXOTOMHYECKAs; PaBHIBHOE BBITIOJHEHHE 3aJaHusl OLlcHUBAETCs 1 Oaiom, a Herpa-BuibHoe - 0

Gaios.

3aganue 30
Buvibepume eepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

IMpousBonHoit ¢pyrkuun Y = f(X) HassiBaercs:
Bapuanmbl omeemoe.
1)mpenen oTHOMICHUS 3HAYeHHS (PYHKIIMHU K 3HAYEHUIO apryMEHTa MPU CTPEMIICHUH
aprymMeHTa K HYJO;
2) OTHOIICHHUE 3HAaYeHUS (DYHKIIMM K 3HAYCHUIO apTyMEHTa;
3)oTHOIICHHE MpUpAIICHHS (PYHKIIUU K IPUPAIICHUAIO apIyMEHTa;
4)mpe/ien OTHONIEHHUS! TIPUPAIICHUS! (YHKIUU K TIPUPAIIEHAIO apIryMEHTa MPHCTPEMIICHHH
NpHpaNIeHHs] apTyMEHTa K HYIIIO.

Ortser: 4
OteHKa: TUXOTOMHYECKas; IPABUIBHOE BBHITIONHEHUE 3aJ[aHusI OLleHUBaeTcs 1 Oanom, a Herpa-BuwibHoe - 0

0aJII0B.

3aganue 31
Buvibepume eepnuiii omeem u 0066eoume Kpyi#cKom e2o Homep (KIUKHume Kypcopom, nocmagbme

Kpecmux 6 HeobXo0umMou Kiemouke)

[IponsBonHas GyHKIMK OMpEeNnseT:

Bapuanmer omeemoa:
l)u3menenne QyHKIMY TP 3aTaHHOM M3MEHEHUH apTyMEHTa;2 )i3MeHEHHUE
apryMeHTa Ipy 3aJaHHOM 3Ha4eHNH (QYHKIWY; 3)n3MeHeHne (yHKINU Ipu
3a/JaHHOM 3HaY€HHUH apTyMeHTa; 4)CKOPOCTh N3MEHEHHE (PYHKITUH TIPH
W3MEHEHHHU apryMeHTa.
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Ortser: 4
OreHka: TUXOTOMUYECKAsT; TPABIIILHOE BRITIOIHCHIE 3aJaHus OllcHUBaeTcs 1 6ayuiom, a Henpa-BmwibHOE - 0

0aJIIoB.

3aganue 32
Buibepume eepuuiii omeem u 0066edume KpysicKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMoul Kiemouke)

IMepBoobpasHoii Gpynkuuu Yy = f(X) HazpiBaeTcs:
BapuaHmbl omeemos.
1)byHKIHs, TPOU3BOIHAS KOTOPOU paBHa 3aaanHol GyHkun (hyHkuun y = f(X));2)pyrkums,
paBHas cymme y = f(x) + C, rae C — npousBoibHas KoHcTaHTa; 3)pynkuus, pasHas 2 f(x+C), rone C
— TMPOM3BOJIbHASI KOHCTAHTA;
4)bynkius, parast 2 f(X).

Ortser: 1
OrieHKa: TUXOTOMUYECKast; MPaBHILHOS BBITIOIHCHHE 3aaHus OllcHUBaeTcs 1 6ayuiom, a Henpa-BuibHOEe - 0

Gaios.

3aganue 33
Buvibepume eepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

Kaxnas pyaxumst y = f(X) umeer:
Bapuanmbz omeemos.
1)onny nepBooOpaszHyto (QYHKIHIO; 2)POBHO 2
nepBooOpa3HbIX GYHKIMH; 3)HU OHON
nepBooOpa3Hoil QyHKIUM; 4)MHOXKECTBO
NepBOOOPA3HBIX (QYHKIMH.

Ortser: 4
OtreHKa: TUXOTOMHYECKasi; PaBHIBHOE BHITIONHEHUE 3a[aHusI OLieHUBaeTcsl 1 6ayuioM, a Hernpa-BuwibHoe - 0

0aJuIoB.

3aganue 34
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, nocmagvme

Kpecmuk 68 HeobX00uMou Kiemouke)

[epBooOpazHoii GpyHkuun y = x" sBisercss PyHKIUS:
Bapuanmer omeemoa:
1)y =n-x"1;
2)y = x"n;
3)y = x"(n+1);4)y
=x" (n+1).

Ortser: 3
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OreHKa: TUXOTOMUYECKasT; TPABIIILHOE BRITIOIHCHIE 3aJaHus OlleHUBaeTcs 1 0ayuiom, a Henpa-BmwibHOE - 0
0aJIIoB.

3aganue 35
Buvibepume eepuviii omeem u 0066edume KpysucKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMoul Kiemouke)

[epBooOpazHoit pyHKIMY Y = 8" ABISIETCS QYHKITHA:
BapuaHmbz omeemos.

l)y=a*Ing;
2)y = a*In? a;
3)y=aYlna;
4)y = a¥/In x.
OtseT: 3
OHeHKaI JUXOTOMUYECCKAA; MPABUIIbHOC BBINIOJIHCHUEC 3a/IaHUA OLICHUBACTCS 1 6aJ'IJ'IOM, a HeIMpa-BUJIBHOC - 0
0asuIoB.
3aganue 36

Bovibepume 6eprblil omeem u 066edume KpysHcKom e2o Homep (KIUKHume Kypcopom, NoOCmasbme
Kpecmuk 8 HeobX00uMoU Kiemouke)

[epBooOpaznoii Gpynkuuu y = 1/x siBisiercs: pyHKIUS:
Bapuaﬂmbz omeemoe.
Dy=1x*;2)y=
X-In x-x;3)y = In
[X|; 4)y = x-In x.

Ortser: 3
OrneHKa: TUXOTOMHUYECKAsT, PaBIIbHOE BBITIOJHEHNE 3aIaHusl OlleHnBaeTcs 1 6aniom, a Herpa-BribHOe - 0
0aJuIoB.

3aganue 37
Buvibepume epruiii omeem u 066edume Kpy#CcKom e2o Homep (KIUKHume Kypcopom, nocCmagbme

Kpecmuk 68 HeobXx00umMoll Kiemouke)

[epBooOpa3Hoit GpyHKIMY Y = €* ABIsIeTCs HYHKITHS:
Bapuanmer omeemos:
1y = e*In x;
2y = e¥lg x;
3y =¢e%
4)y = e¥/In x.

Ortser: 3

82



OHGHKaZ JAUXOTOMHUYCCKAA; IMPABUIIBHOC BBIITOJIHCHUEC 3a/IaHUA OLICHUBACTCS 1 6aJ'IJ'IOM, a HCTIpa-BUJIBHOC - 0

0aJIIoB.

3aganue 38
Buvibepume eepuviii omeem u 0066edume KpysucKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMoul Kiemouke)

COBMECTHBIMHU HA3BIBAIOTCS CHy‘IaI;'IHI)Ie COOBITHS:

BapuaHmbz omeemos.
1)KOTOpI>Ie, B ¢IMHUYHOM HUCIIBITAHUU HE MOT'YT HpOHSOﬁTH O}IHOBpeMeHHO;Z)KOTopI)Ie HEC

MPpOUCXOJAT HUKOI 1A,
3)KOTOpHe B CIMHUYHOM HCHBITAHUU MOT'YT HpOH30ﬁTH OOHOBPEMECHHO, 4)Bep0HTHOCTL KOTOPbIX,

3aBUCHUT OT pE3yiibTaTa NMpPCAbIAYIICTO UCIILITAHUA.

Ortser: 3
OleHKa: TUXOTOMHYECKAs; PaBUIBHOE BBITIOJHEHUE 3aaHusl OlicHUBaeTcs 1 GayuioM, a Henpa-BuibHoe - 0

Gaios.

3aganue 39
Buvibepume sepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, nocmagbme

Kpecmuk 8 HeobX00uMoUl Kiemouyke)

HecoBMecTHBIMU Ha3BIBAIOTCS CTydaiHBIE COOBITHS:

Bapuanmbz omeemos.
1)KoTOpBIE B €MHUYHOM UCIBITAHUN HE MOTYT MPOU30MTH OJHOBPEMEHHO;2)KOTOpHIE B

€IMHUYHOM HCIIBITAHUHM MOTYT IIPOU30MTH OTHOBPEMEHHO; 3)KOTOpbIE BCETIa
HPOUCXOJIIT;
4)BepOATHOCTb KOTOPBIX 3aBUCUT OT PE3YIIbTaTa MPEAbIIYIIETO HCIIBITAHHS.

Ortser: 1
OtreHKa: TUXOTOMHYECKasi; PaBHIBHOE BHITIONHEHUE 3aJ[aHusl OlleHHBaeTcs | 6aiom, a Hernpa-BuwibHoe - 0

0aJuIoB.

3aganue 40
Buvibepume gepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgbme

Kpecmux 8 HeobXo0umMou Kiemouke)

CyMmMa BepOSITHOCTEH MOTHOM TPYMITBI COOBITHI paBHA:

Bapuanmer omeemos:
1)unciy Bcex COOBITHIA 3TOM TPYIITB;2)2;

3)1;
4)mobomy guciy ot -1 mo +1.

Ortser: 3
OrneHKa: TUXOTOMHUYECKas; IPaBHILHOE BBITIOJHEHNE 3aaHus OlleHnBaeTcs 1 6amioM, a Herpa-BuibHoe - 0

0aJsI0B.
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3aganue 41
Buvibepume eepuuiii omeem u 006edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMou Kiemouke)

JlJ1st Kakoro cOOBITHS BEPOSTHOCTD paBHa 1:
Bapuaﬁmbl omeemos.

1)nocToBepHOrO;
2)HEBO3MOXKHOI0;
3)HECOBMECTHOTI'O C IOCTOBEPHBIM;
4)ciyqaiHoro.
Ortger: 1
OHeHKaZ JUXOTOMUYECCKAA; IMPABUJIbHOC BBINIOJIHCHUEC 3aJaHUS OLICHUBACTCA 1 6aJ'IJ'IOM, a HEIpa-BUJILHOC - 0
0aJuIoB.
3ajanvie 42

Buvibepume sepnviii omeem u 006e0ume Kpy#CKom €20 Homep (KIUKHUme Kypcopom, nocmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

JJist Kakoro coObITHsI BEpOSITHOCTD paBHa 0:
Bapua:—tmbl omeemos.
1) 10CTOBEPHOTO;

2) IPOTHBOIIOJIOKHOTO K HEBO3MOXKHOMY;

3)HEBO3MOYKHOTO;
4)cimydaitHorO.
OtseT: 3
OLleHKaI JAUXOTOMHYCCKAs, HpaBI/IHbHOC BBITIOJIHCHUEC 3aIaHUS OLICHUBACTCS 1 6aJ'IJ'IOM, a Hera'BI/IHbHOC - O
6aInIoB.
3agaHue 43

Buvibepume eepnuiii omeem u 006edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, nocmagbme

Kpecmux 8 HeobX00uMou Kiemouke)

J1J1s1 Kakoro COOBITHUSI BEPOSITHOCTh MOXKeET ObITh paBHa 0,3:
Bapuanmer omeemos:

1)1ocToBEpHOTO;
2)HEBO3MOXHOTO;
3)IIPOTUBOMOIOKHOTO K HEBO3MOXXHOMY;
4)cmyqaitHOTO.
Ortser: 4
OueHka: TUXOTOMHUYECKast; PaBIWIbHOE BHINIOHEHHE 3aJaHus OlleHHBaeTcs 1 6aioM, a Herpa-BuibHOe - 0
6aJuIoB.
3azanue 44
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Buvibepume eepmuviti omeem u 066edume KpyICKom e2o Homep (KIuKHume Kypcopom, nocmasbme

KpecmuK 6 HeoOX00UuMoU Kiemouke)

OTHOCHTEIbLHAS YacTOTa CJ'Iy‘-IafIHOFO COOBITHS MOXKET MMPpUHUMATb 3HAYCHUSA:
BapuaHmbz omeenos.

D)ot -1 no +1;
2)otT -2 10 +2;
3) ot 0 10 3;
4) ot 0 o 1.
Ortser: 4
OleHKa: qUXOTOMHYECKAs; MPaBUIBHOE BBITIOIHEHHE 3a[aHusl OLlcHUBaeTcs 1 Oaniom, a Henpa-BuibHoe - 0
Gaios.
3azanue 45

Buibepume eepnuiii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

Pemnte ypaBHeHue: Sin X -~ =0__

2
BapuaHmbl omeemoe.
)" (Y rnmome Z:

1) 6
2) wm,me 7,
m .
(-1) +mtm,meZ;
3) 3
T
D"~ +mtm,meZ.
4)
Ortser: 4
OtreHKa: TUXOTOMHYECKas; IPABUIBHOE BBHITIONHEHUE 3aJIaHusI OLleHUBaeTcs 1 0anom, a Herpa-BuwibHOe - 0
0aJlIoB.
3agaHue 46

Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, nocmagvme

Kpecmux 6 HeobXo0umMou Kiemouke)

Pemure ypaBHenue: €0S 2x=1
Bapuanmer omeemoa:
1) 2tm,meZ;

I +2ntm,me Z;
2) 4
3)Tcm,meZ;

4) i% +2nm,me Z.
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Ortser: 2
OreHKa: TUXOTOMUYECKAsT; TPABIIILHOE BRITIOIHEHIE 3aJaHus OlleHUBaeTcsl 1 Oayuiom, a Henpa-BmwibHOE - 0

Gaios.

3aganue 47
Buibepume sepnuviii omeem u 0066edume KpyiCcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMoll Kiemouke)

TC .
Ykaxure ypaBHEeHHE, KOTOPOMY COOTBETCTBYET pEIlICHHUE: x=—" +2mm,meZ:
2
Bapuanmer omeemoas:
Digx=1,
2)cos X = 0;
3)sin x=-1,;
3
dctgx = ——.
3
Ortser: 3
OrieHKa: TUXOTOMUYECKast; MPABHILHOS BBITIOIHCHIE 3ajaHus OLleHHBaeTcs 1 6amiom, a Henpa-BuibHOe - 0
0aJIoB.
3aganue 48

Buibepume sepnviii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

Ha xaxoM 13 pUCYHKOB IIOKa3aHO PEIICHHE HepaBEeHCTBa: COS X < ?

V3
2
Bapuaﬂmbz omeemos.

1) 2) 3) 4)

an i :
o

Ortser: 4
OreHKa: TUXOTOMHUYECKAst; MPABHIBHOE BBIMOJHEHHE 3aaHus OlleHnBaeTcs 1 Oaisiom, a Herpa-BuibHOe - O

0asIoB.

3aganue 49
Buvibepume sepnviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMou Kiemouke)
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Ornomenue cunyca yrna Ol x kocunycy yrma Ol ects
Bapuanmer omeemos:
1) tanrenc yrma OU

2) kotanrenc yria Ol
3) OCHOBHOE TPUTOHOMETPHIECKOE TOXKIECTBO
4) 1.

Ortser: 1
OrieHKa: JUXOTOMUYECKasT; IPABIILHOE BBITIOIHCHHE 3aJaHus OllcHUBaeTcs 1 0ayuiom, a Henpa-BuwibHOE - 0

Gaios.

3azanue 50
Buvibepume epnuiii omeem u 066edume Kpy#HcKkom e2o Homep (KIuKHume Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

VCTaHOBHTB COOTBETCTBHE (DOPMYIIBI CIIOKEHHS TPUTOHOMETPUIECKUX (GyHKumit COS(o — B)

Bapuaﬁmbl omeemoe.
1) sina -cosp —cosa -sin 3

2) sina. -cosP +cosa -sin B
3) cosa -cosB —sina -sin B
4) coso -cosP +sino -sin B

Ortser: 4
OueHKa: qUXOTOMHYECKas; TIPaBUIbHOE BBHITIONIHEHUE 3aJaHusl OlleHUBaeTcs 1 6asiom, a Henpa-BuwibHoe - 0

0aJuIoB.

Kputepuu onieHuBaHus:

Onenka «Heym» | «¥YmoB» | «Xopomo» | «OTINIHO»
B npornenTax 0-59% 60-75% 76-90% 91-100%
Komnnuecrso 0amios 0-29 30-35 36-45 46-50
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@D oH/I 01IEHOYHBIX CPEICTB JIJIA NPOMEKYTOUYHOM ATTECTAIIMMIIO NTOTaM O0CBOEHHUS

AUCHUILIMHDBI

IO AU CHUIIIINHE «Matematuka

[IpakTryeckue 3aaaHus K TudpdepeHnupoBaHHOMY 3a4éTy 1 cemecTp

(20,88 : 18 + 45 : 0,36) : (19,59 + 11,95);

1. Breruuciurs:

OrtBer: 4
ol g
2. Beiuuciure: 36 32 10 18
Otser: 4,75

(31+0,24)2,15+(5,1625—2i)2;
3. Bprumciauts: 5 16 /5
OtBer: 8,5

) 0,364: L+ :0,125+21.0,8.
4. BblUUCIUTD: 25 16 2

Ortser: 5,8
¥-125 + L Y64 2) ¥32 -0,5V-216;
5. Bsruucnurs: 1) 8

3) _% 4/81 + 4/625; 4) ¥-1000 —i V256;
Ortser: 1) -4,75; 2) 5; 3) 4; 4) -11
1) ¥2- ¥500; 2) 30,2 - 3/0,04; 3) V324 V4 4) Y2 Y16,
6. Brruncnurs:

Otser: 1) 10; 2) 0,2; 3) 6; 4) 2.
logg 12 - logg 15 + logg 20

7. Beraucaurs:
Ortser: 4/3

log, 15 + log, 18 - log, 10

8. Brmuucnurs:

Ortser: 3/2
2 log, 6 -2 log, 400 +31log, V45.
9. Bemuucaurs: 3 3 3
Ortser: -4

log, (x — 5) + log, (x + 2) = 3;

10. Pemuts ypaBHEHUE:
Ortser: 6

logs (x — 2) + logg (x + 6) =2

11. Pemuth ypaBHEHUE:
Ortser: 3

12. Pemmts ypaBHeHHe) lg(x-1)-lg@x-11)=1g 2

Ortser: 7
1 lg (x2+ x-5) zlg(5x}+lg~L
2 bx
13. Pemmth ypaBHEHHE

Otser: 2
log,(83x—1)=1log,(6x +8)
14. Pemmwth ypaBHeHHe - 2 z
OTBeT: KOpHEH HET
L+ 2

15. Pewmnthb HepaBEeHCTBO >-lgx 1+lgx

Ortser: (100; 1000)



16.

17.

18.

19.

20.

21.

22

23.

log} , x — 5 log, , x < —6;
Pemmts HepaBEeHCTBO
Ortger: (0,008; 0,04)
log, (x* + 2x) < 3,
Pemute HEpaBHECTBO
log . _, (JE—2x) <0
S5x-6

Pemute HEpaBeHCTBO
Ortser: (-4;-2);(0; 2)

PeluTh HPaBEHCTBO: logy (x* - 4x+3) <1
Ortser: (-1; 1); (3; 5)

g (Bx—-4)<lg (2x+ 1)

PemuTh HEpaBeHCTBO:
Ortger: (4/3; 5)
Tpeyronsaukun ABC u ADC nexaT B pa3HbIX IIJIOCKOCTSAX U UMEIOT o011yto ctopony AC.

Touka E nexut Ha ctopone AB, a F nexxut na ctopone BC, npuuém EF mapannensna

miockoctu ADC. P — cepenuna AD, K — cepeauna DC.

1) Hoxaxuwure, uto EF || PK.

2) KaxkoBo B3auMHOe pacnoioxenue npsiMbix PK u AB? Uemy paBeH yrost Mexy 3TH-
MU nipsimbiMu, eciu yroil ABC pasen 40° u yron BCA pasen 80°?

OrTBeT:
Pelrenue;

1) EF u AC newar B 0aHO# nnockocTH M EF || ACD = EF || AC.
PK — cpeauss nunus AADC = PK | AC = EF || PK.

2) PK v AB ckpeuMBarTCs,

T.K. PK € ADC,ABADC=A4 ¢ PK,

T.K. AC | PK, T0 Z(PK, AB) = L(AC, AB) = £BAC

ZBAC = 180° — 40° - 80° = 60°.

OtseT: 60°.

. Tpanenmst ABCD (AD u BC — ocHoBanus) u TpeyroasHuk AED umeror o01yro CTopoHy

AD u nexat B pa3HbIX IJIOCKOCTIX. Touka M nexut Ha ctopone AE, a P 1exuT Ha cTo-
pone DE, npuuém MP napasnienbHa MI0CKOCTH TPaIeIuu.
1) Joxaxwure, uto MP || BC.
2) KakoBo B3auMHOE pacrosiokenue npsmbix MP u AB? UeMy paBeH yroyr MEKIy 3TH-
Mmu nipsiMbIMu, eciti yrosl ABC pasen 110°7 [TosicHuTe.
Otser: _
Pewnenue: T.xk. MP || ABC, MP u AD nexart B OJHOH NIOCKOCTH, TO
MP || AD = MP || BC. MP || AD w AD N AB = MP u AB — ckpeluu-
Batorcs U Z(MP, AB) = Z(AD, AB) = 180° — ZABC =70°.
Ortset: ckpemmsaoTes; 70°.
OcnoBanue AD tpanenuu ABCD (AD u BC — ocHOBaHus) JIEKUT B IJIOCKOCTH o. Yepes
touku B u C mpoBeieHBI MTapasuienbHbIe IPSMbIE, IepeCceKatoIIre IIOCKOCTh o B ToukaxE u F
COOTBETCTBCHHO.
1) MoxaxwuTte, uto BCFE - nmapaiiesorpamm.
2) KakoBo B3anmHoe pacniosiokenue npsambix EF u AB? Uemy paBeH yros Mexay STUMHA
npsiMbiMH, eciiu yroi ABC pasen 150°7? losicHure.
Otser:

Pewenue:

Tpeanonoxum, EF He napaitensha AD, Torga .. BC || AD, 0 BE
CF — CKpeLuMBaloTCA, a N0 YC/IOBHIC OHH Mapa/ie/IbHBl => MPOTHBO-
peune = EF || AD = EF || BC = BCFE — napannenorpamM™ = EF u
AB — cxpemuBatoTes, a Z(EF, DB) = £(BC, AB);

T.K. £ZABC = 150°, t0 £(BC, AB) = 180°-150° = 30°,

T.K. YTON MEXAY MPAMbIMH JEKHT B MPOMExXyTke Mexay 0 u 90°,
BKTIOYAA KOHIDI.

OrtseT: 30°,
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24. B terpasape DABC yrast DBA u DBC npsimsie, DB = 6, AB = BC =8, AC = 12. Tlo-

25.

CTPOMTE CEYEHHE TETPAR/IPa IIOCKOCTHIO, MPOXOAIEH uepe3 cepeauny DB u napaii-
nenbHOM mockoctu ADC. Haiiaure miomans cedeHus.

Otsert: 12

Bce rpanu mapamnenenunena ABCDA1B1C1D; kBanpatsl co ctoponoii 4. Uepes cepenu-
Hy pedpa AD mapamiensHo miockoctn DA1B1 npoBenena mimockocts. [loctpoiite ceue-
HHE U HAUJUTE €r0 IEPUMETP.

OrBer:
Hanwo ABCDAB,C\D; — ky6 co cropoHoii a, F — cepeanna AD.

Uepes F napannensho DA, B nposeaeHo ceyenue.
Haiiru: ero nepumerp.

B C
A " D,
G \
B i c
A F D
Pemwenne:
Tlporonmm FG || A\D, GH || DC, HI || FG, FI = FGHI — uckomoe
CeueHue.
2 2
FI=GH=a,FG=HI= "T+“T=% =

= P=g+a+y2a=2a+\2a.
Oreer: V2a+2a.

26. B Terpasape DABC Touka M — cepequaa AC, DB =6, MD = 10, yron DBM mnpsimoii.

[TocTpoiite ceuenne TeTpadapa MIOCKOCThIO, MPOXOIAIIel yepe3 cepeanny peopa DC
napajiensHo miockoctd DMB, u HaliquTe mionaab CeYeHuUs.

OTBeT:
JHawo: DABC — tetpasap, AM = CM, £LDBM = 90°, DB =6, DM = 10,
[TocTpoHTE: cedeHHe, MpoXoasulee Jepes cepeanty DC, napannensHo
DMB.
Haitti: nnowans ceuenns,

Pemenue: )
CP = PD. Iposoaum PQ | DM, OR || MB, RP = POR — uckomoe
ceucHHe.

S(BMD)=—%~6-J100—36 =24 55 Sy =% 24=6,

T.K. APOR ~ ADMB ¢ ko3t primerTOM —;—

Ortser: 6.

27. ABCDA:1B1C1D: — napannenenumnen, Bce rpaHd KOTOPOTo NMPsAMOYroiabHUKH, AD = 4,

DC =8, CCy = 6. [TocTpoiite ceuenune napauiesenumneia, miocKoCTbIo, MPOXO e ye-
pe3 cepenuny pedpa DC nmapannensro mnockoctu AB1C1 u HaliinTe mepuMeTp cedeHus..

OtBert: 18

28. Touka M paBHOyJajieHa OT BCEX BEPILUH PaBHOOEIPEHHOTO MPSIMOYTOJIBHOTO TPEYT0lb-

Huka ACB (yron C npsmoii), AC = BC = 4 cMm. Pacctosinue oT Touku M 10 TNIOCKOCTH

TPEYroJIbHUKA PaBHO 2/, 3CM.E[0Ka)KI/ITC, yT0 Tockoctb AMB nepnenaukynsipHa mioc-koct ABC.
Kakoii yron mexxny MC n mnockocteio ABC?

OrtBerT:
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29.

30.

31

32.

Pemense:

Tk M pREHOYIATCHR OT REDMIMH, TO OH3 NPOCIMPYETCR B LEHTR
OTNHCAHHONE OKPYHHOCTH, T.0. B CCPCINHY Al

Mycre 210 Oyner 1. H, Torga MHC -~ mamelui yron Asy rpamHore
yrna mexuy ABC w AMBE => 0HH mepne MKy IHPHEL

Mycre HK L CB = MK L BC (no Teopeme o Tpex NEpReHAMKYIR-
pax).

HE -—AC 2= AMKH = amlgiﬂﬁm‘ Z{BMC, ABC)
23 F
LIMC, A =L MCH = —— = arclg—="= arcg, |= .
(MC, ABC) ”“EHC Eo R U3
Omeer: 60°, arclg‘@.

ABCD - kBagpaT co CTOPOHOH, paBHOU 4 cM. TpeyroiabHIUK AMB umeeT 001Iyro CTOpoHy
AB ¢ xBagparom, AM = BM = 2+/6¢cm. I110CKOCTb TPeyroabHUKA U KBAIPATa B3aUMHO
nepneHuKynsapHsl. Jlokaxure, uto BC nepnenaukynspuo AM. Haiinure pacctosiHue oT

TOYKHd A 110 iockoctu DMC.

OTBeT:
Peuenne:
[Mposegem MH L AB = MH L ABC (T.x. MH L BC) = AM L BC no
TeopeMe O TpeX NepneHmuKynapax. Y.,

MH L CH.CH=v4? +2? =25 .
S{AM8)=J{zf+z)(zJ'—z)»z-z 22fFa d=45 =

= MH=25 B =245 = ZMCH= amtgc——arctgl 45°,

Oreet: 45°,

Touka M paBHOymasieHa OT BCEX CTOPOH MPaBMWIBHOTO TpeyroibHuka ABC, cTopoHa ko-
Toporo paBHa 4 cM. Paccrosiaue ot Touku M 1o miockoct ABC paBHo 2 cM. JlokaxuTe,
yT0 iockocth AMO nepnenaukyisapHa miockoctd BMC (O — ocHoBaHUE TIEpIIEHANKY-
Jsipa, ommymieHHoro, u3 Touku M Ha mmockocth ABC). Touka E npunamiexxur AC, npu-
yém AE : EC = 2 : 1. Haiinmure paccrostaue ot Touku E 1o mimockoctu BMC.

OrtBerT:

Pewnenue:
AH L BC = MH 1 BC = CB L AMO = AMO 1 BMC. Y.1.n.

W3 2(

MH = MB -T=2J§ = OH=-:1—AH —MH=

= ZMHA = arctgi= 60° = Z(BMC, ABC).

%
3
CH 4
T e0s30° 3 ;

5

Oteer: 60°, a.rcth.

J' REN

£LMCO =arctg ——= arctg 2

Tpeyronbauk ABC — npsimoyromnshsiii (yron C =90°), AC =CB=3 cm. TpeyroiabHuk
AMC nmeet o6mryio cropony AC ¢ Tpeyronsaukom ACB, AM = CM = v/6 cwm. ITnocko-
CTH TPEYTOJIbHUKOB B3aUMHO MepHeHAUKYIIpHBL. Jlokaxute, uro MC nepneHIukyaspHo
BC. Haitnute yron mexxay MB u mockoctsio ABC.

Otser:

-

Pewenme:
T.x. MAC L ACB, 1o npamas MC npoeunpyerca Ha npamyio AC =
no TeopeMe o Tpex nepneHaukynapax MC L CB. Yra MH L AC =

/5_2
= £MBH = arcsin M. = aresi 4

arcsin —— = arcsin
MB V946

= ar::sinle = 130°,
2
Otser: 30°.

Touka M paBHOyAaneHa OT BCEX CTOPOH MpaBHIIbHOTO TpeyroyibHuka ABC, ctopoHa ko-
Toporo paBHa 4 cM. Paccrosinue ot Touku M 1o mockoct ABC paBHo 2 cM. JlokaxuTe,
4T0 Tiockocth AMO nepnenaukynsipHa miockoctu BMC (O — ocHOBaHUE MEPIICHINUKY-
nsipa, OMyIIeHHOTo, 13 Touku M Ha mockocts (ABC). Haiinute yron mexxay MC u
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mirockocTteio ABC.

OTBeT:
PelneHue:
AH L BC = MH L BC = CB 1L AMO = AMO L BMC, Y,1.0

23

MH = MB - ‘r—zJ_ OH = -:;AH——MH———::

= LMHA = arctg—= 60° = Z(BMC, ABC).

3

3

CH -f' V3

= 3 LMCO =arc retg —
cos30° J_ 8 Cae

5

Orser: 60°, a.rclgT.

33. Touxa C nexut Ha otpe3ke AB, npuuém AB : BC =4 : 3. Otpesox CD, paBusbIii 12 cMm.
napajuiesieH TWIOCKOCTH O, Tpoxoasiiei yepe3 Touky B. Jlokaxute, uro npsimast AD me-
peceKaeT II0CKOCTh 0. B HeKoTopol Touke E, n Halinute otpe3ok BE.

Otser: 48

Kpurepuu orieHKH Ha SK3aMeHe

DK3aMeH TPOBOJMTCS B MHCbMEHHOH (opMe 1o OwiieraMuiiv B popme TeCTUPOBAHUSL.

Kpurepuu olieHKH NPy MPOBENICHUH YK3aMeHa 110 OuieTam

KOTIINYHO»

«XOPOILIOY

«KYAOBJICTBOPUTCIBLHO)

«HCYIOBJICTBOPU-
TCIIBHO»

CTYIACHT TpaKTHYe-
CKO€ 3aJaHHE BEI-
MOJIHSET O€e3 olIu-
00K, YBEpEHHO OT-
BEYaeT Ha JIOMOIHU-
TeJIbHBIC BOTIPOCHI.

CTYICHT TPaKTUYECKOE
3a7jaHi€e BBIIIOJIHIET O€e3
omunOOK, Ha JOIOJIHH-
TEJbHBIC BOIPOCHI OT-

CTY/IGHT TPaKTHYECKOE
3aJlaHye BBITIOJIHWI Ya-
CTHYHO, C JIOMyIICHHEM
omuOOoK B pacyérax.

CTYIEHT TpakTuye-
CKO€ 3aJaHue He
BBITIOJTHUIL.

BEYaeT HEYBEPEHHO,
JIOITyCKaeT HEe TOYHOCTHU
B OIPEICIICHUSIX.

Kpurepun orneHku mpu NpoBEAEHWH dK3aMEeHA B (pOpME TECTHPOBAHUA

«OTJIHUYHO»

«XOPpOoHIo» «KYHOOBJICTBOPHUTCIIBHO»

«HCYHOOBJICTBOPUTCIILHO»

CTY/ICHT BBITTOJIHHII
91-100% wu Habpan
29-33 Gamios.

CTYIICHT BBIMOJHWI | CTYJCHT  BBINOJIHUII
76-90% wu mwnabpan | 60-75% u Habpan 13-
19-28 Gamnnos.

18 O0aju1oB.

CTY/ICHT BBITIOJIHUAJ Me-
Hee 0-59 % u HaoOpan O -
12 6amnnos.
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D oH/I O1IEHOYHBIX CPEICTB JIJISI MPOMEKYTOYHOH ATTECTAIIMMUIIO
HTOraM OCBOCHHUA JUCHHUITINHDBI

IO AU COUIIIINHE «Matematuka

Bomnpocel k 3k3aMeHy 2 ceMecTp

1. Papumannas mepa yria. OnpeneneHue CHHyca, KOCUHYCa U TaHT'€HCa yIJia.

OtBert: PaguanHoit Mepoil yria Ha3pIBaeTCs OTHOLIEHHUE JUIMHBI IyTH, A5 KOTOPOH
TAHHBIA YrOJl SIBJISETCS IEHTPATbHBIM, K PAJIYCy OKPYXHOCTH. YTOJ paBeH | pagnany
(oOo3Hauaercs 1 pan), ecnu ayra, Ha KOTOPYIO OH OITUPAETCs, paBHA PaJInyCy OKPYKHOCTH. Tak,
MOJIHBIN 000pOT, paBHbI 360° B rpalyCHOM U3MEPEHUHU, COOTBETCTBYET 2 T B paJHaHHOM
n3Mmepenuu. OTKyzaa Mbl IOJTy4aeM 3HaueHue oJfHoro paauana: pa g 1.=360 o2 =57 o, 2958 =
57 0 17"45".

CuHycoM yria o Ha3bIBaeTCsl OpANHATA TOUYKH, MTOJIYY€HHON OBOPOTOM TOukH (1; 0)
BOKPYI Hayaja KOOPJAWHAT Ha yroj a (006o3HadaeTcs Sin a).

Kocunycowm yria Ha3eiBaeTcs adciycca TOUKH, MOTyd4eHHOH ToBopoToM ToukH (1; 0)
BOKpYT Hauaja KOOpJAMWHAT Ha yroJ « (o6o3HauvaeTcs COS o).

Tanrencom yria Ha3bpIBaeTCs OTHOILIEHHE CHHYCA yIila @ K €ro KocuHyca (o0o3Havaercs
tg a).

2. 3aBHCHMOCTb MEX]JY CHHYCOM, KOCHHYCOM W TaHI'€HCOM OJIHOIO U TOTO e
yria. TpUroHoMeTpuUYecKie TOKIECTBA.

Sin a

omer: T A = , e cosa + 0.

cosa

cosa
, rae sina # 0.

ctg a =

Sin a
sin? a + cos? a = 1.

TPUTOHOMETPHUIECKOE TOKIECTBO.
3. DopMyIIbI CIOKEHHSI.
OrtBerT:

cos{a+ B) = cos acos B — sina sinp.

cos(a — B) =cosacosff + sina sin f.

Cos G— a) =sinda, sing—a) = (Cosd,

COS (g —ﬁ) =sin f.
sin(a¢ + f) = sina cos f + cos a sin 8.
sin(e — ) = sin@ cos § — cos asin f5.

tga+tgf
tgla+pB)= 1 -_toata B
—tgatgp
4. CuHyc, KOCUHYC ¥ TaHT'€HC JIBOMHOTO yTIia.

OrtBerT:
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sin2a = 2 sina cos a.
2 2

cos2a = cos“a — sin” a.
ta 2o — 2tga
g a_l—tgza'

5. ®opmyibl npuBEICHUS.
Ortser:

sin (g— a) = Ccos &,

sin(m — a) = sing,

(3=

sin| ——a | = —cosa,
2

sin(g+o:)=cosa:,

sin(m+ a) = —sina,

3=

sin ?_HI = —cos .

tg (g+ a) = —cig a,

COos (g — o:) = sina,

cos(m —a) = —cos a,

(2
Cos ?—& = — SN,

cos (g + a:) = —sina,
cos(m+a) = —cosa,

(SH ) )
cos ?4—& = sina.

tgg—a)=ctga,

Ctg(g+fl)=—tga, Ctgg—a)=tga.

6. CymMma u pa3HOCTb CHHYCOB.

Orser:
: : _a+ a—pB
sing +sinf = 2sin 5 Cos 5
: : - at+p
sing —sinff = 2sin CosS ,
2 2
7. CymMa 1 pa3HOCTh KOCHHYCOB.
Otser:
a+p a—pf
cosa + cos 8 = 2 cos 5 cos 5
_ad+p . a=p
cosa —cos f = —2sin 5 sin 5

8. VYpaBHeHue COS X = a.
OtBer: U3 onpenenenus kocunyca cieayer, uro —1<cos a<l. [losromy ecau |a|>1, T0
yYpaBHEHHE COS X=a HE UMEET KOpHEH.

ApKKOCUHYcOoM uucia a€[—1;1] Ha3piBaeTcst Takoe unciio a€[0; 7], KoOCHHYC KOTOPOTO

paBeH a.
Arccos a=a, eciu €C0S a=a u 0<a<m.

Bce kopHu ypaBHeHUs COS x=a, r1ie |a|<1, MOXKHO Hax0uThb 1o GopMmyie
x=%arccos a+2mn, n€Z.

Ana moboro a€[—1;1] cnpaBeanusa popmyna
Arccos (—a)=m—arccos a.
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KopHu ypaBHeHMA cosx=anpua =0,a=1, a=
— 1 moHO HaxoauTb Nno Bonee NPoOCTbIM hopPMYyIam:

VA
cosx =0, x=§+?m, necsz,
cosx =1, X = 27n, necsz,
cosx = —1, x =1+ 2mn, nedzs.

9. VYpaBHenwue Sin X = a.
Otsert:

2. YpaBHeHMesinx = a

M3 onpeseneHwWAa cuHyca chegyer, uto —1<
sine < 1. TMMostomy ecnn |a| > 1, TO ypaBHeHue
sin x = a He UMeeT KopHei. .
ApkcuHycom uncna a € [—1;1] HasbisaeTca Takoe Kophu ypasHehna sinx =anpn a=0, a=1, a=

now — 1 moxHo HaxoauTb no Gonee NnpocTeiMm Gopmynam:
UKCNO & € —37 5| CMHYCKOTOPOTO paBeH a:
. . n n
arcsina = @, eCJIHSING =AW —— = @ < —. .
! A 2 2 sinx =0, X =mn, nedz,
Bce KOpHM ypaBHeHuAa sinx = a, rae |a| = 1, mownHo

Haxo4MTb No dopmyne

x = (—1)"arcsina + n,n € Z. sinx =1, x=E+ 2mn, nez,
Ina nwboro a € |—1;1] cnpaseanuea bopmyna 2
arcsin(—a) = —arcsina. -
sinx = —1, x=—§+2?m, n ez

10. YpaBHenwue tg X = a, Ctg X = a.
OtBer:

3. YpaBHeHHetgx = a

M3 onpeneneHus TaHTeHCa CNEeAyeT, UTo tg X MOMeT
npuHUMmaTe nboe aeilcTBUTeNbHOE 3HaueHue. [o3aTomy
YpaBHeHWe tg X = @ UMEeeT KOpHeid.

ApKTaHreHcom yncna a € R Ha3blBaeTcA Takoe Ync/io

mm
€ (_E; E)’ TaHreHC KOTOPOTO PaBeH a:

w
arctga=a,ec.;mtga=au—gga£

| H

Bce KopHM ypaBHeHus tgx = a, raea € R, momHO
HaxoAMTb Mo Gopmyne
X =arctga+mnneE Z.
Nns nwoboro a € R cnpasennunea dopmyna
arctg(—a) = —arctga.

11. ®ynkus y=cos(X), ee CBONCTBA U rpaduk.
Otser:

Mepeyrcnum OCHOBHbIE CBOMCTBA BYHKUMKM Y = COS X .
1) O6nactb onpenencHUA — MHOMecTBo R Beex
[eACTBUTENbHbIX YMCe. T 3m
. - OTpUUaTEIbHbIE 3HAYEHMA Ha UHTepBane (—; — | W Ha
2) MHOMKeCTBO 3HaYeHui - oTpesok[—1; 1]. 2’ 2
3) DYHKUMA y = COS X NEPUOAMUECKaS C NepHOSOM 2IT. ;HTEDBEHB_:(,I r_l::;wqaemmx CABMraMm 3TOT0 MHTEpBana Ha
4) ®yHKUMA ¥ = COS X YeTHaA. mé’t:)* T
J — -
5) ®yHKUMA ¥ = COS X NPUHUMAET: ) PyHKUMA ' = COS X:
3 0 L cz - Bospacraer Ha oTpeske [T; 27T 1 0TpesKax, NoAyYaeMbIxX
- 3HayeHnwue, paeHoe O, NpU X = - + TN, N ;
P 1P k] ! ! CABUramu 3Toro otpeskaHa 2rn, n = +1,+2, ... ;
- Haubonbuiee sHa4eHKe, paBHoe 1, npu x = 2nn,n € Z; - VYb6biBaeT Ha oTpeske [0; T| m oTpeskax, MoMyyaembIx
- Haumenbwee 3Ha4yeHue, pagHOe -1, npwu CABUramu 3TOro oTpeskaHa 2mn, n = +1,+£2, ...
X =m+2nn,n € Z;
T m
- ToNoOM¥MTEeNbHbIE 3HAYEHUA Ha MHTepBane (_E; 5) W Ha

WHTEepBanax, NoAy4aeMbiX CABUIaMM 3TOTO MHTEPBaNa Ha
2mn,n = +1,%2,..;
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Tak Kak Yy =cC0SX - nepuoguyeckas ¢yYHKUMA C
nepuwogom 27 u rpaduk noctpoeH Ha otpeske [—m; 7]
LWHOW, PAaBHOW Nepuofy, PacnpocTpaHWm ero no BCel
UMCMIOBOM NPAMOIA C MOMOLLBH CABUIOB Ha 27T , 41 U T.A.
BNpaso, -2, — 47T W T.4. BNEBO, TO ecTb BooOwWwe Ha 2mn,
ned4z.

12. @ynxus y=sin(x), ee cBo¥cTBa U rpaduK.

OtBeT:
- OTpuuaTenbHble 3Ha4eHWA Ha wHTepsane (7T; 27) W Ha

OCHOBHbIE CBOCTBA byHKUMM Y = SinX. WHTEpBaiax, MoAyYaeMblX CABWIaMM 3TOTO MHTEpBana Ha
1) OBnacTe ONpefeneHUA — MHOMECTBO R BCex 2mn,n==+1,42,....

NefCTBUTENbHBIX YHCen. 6) DyHKUMA ¥ = sinx:
2) MHOeCTBO 3HaueHwi - otpesok|[—1;1]. P —
3) ®yHKUWA ¥ = sin X NepuoAnYEcKan C NEPUOAOM 27T, - Bospacraer Ha oTpeske [_E} E] W OTpesKax,
4) DyHKuMA y = sinX HeueTHas. noMy4aembIX CABWMraMu 3TOro  OTpe3ka Ha 27n ,

5) @yHKUMA ¥ = sin X NpUHUMaEeT:
) DyHKumA Y P n==1,42,..;
- 3HaueHue, paBHoe 0, Npu x = T, n. € £; T an
- HauBonbuiee 3HauBHME, pasHoe 1, npv - YObiBaeT Ha oTpeske [E; ?] W OTPE3Kax, NMoJy4aembix
i
x=j+2Zmnel; CZIBMramu 3TOro oTpeskaHa 2mm, n = +1,42, ...
- HaumeHbluee 3HAUEHME, pasHoe -1, npu
x=—24 2an,n € Z;
2
- TMonoxuTenbHble 3HaueHuA Ha wutepsane (0; ) u Ha
WMHTEpBanax, Nonyyasmbix CABMramu 3TOro MHTEPBaNa Ha
2mn,n = +1,42,..;

paduk dyHKUMM y =sinx wn300paeH Ha PUCYHKe.
Kpueana, AenaowancA rpadukom ¢yHKUMKM Y =sinx ,
Ha3bIBAETCA CUHYCOMA0M.

y .
y=sinx
1
_z 3n
_gn/\_rt 2 Jt F] 2::/ _
’ 3n 0 = x
7 -1 2

Tak Kak rpaduk GyHKLUMKM ¥ = SN X NoAyyaeTcA CABUIOM
rpadmrka ¢yHKUMM Y =cosx , TO CBOWCTBA OYHKLMK
Y = SiN X MOKHO MOY4YHTb U3 CBOMCTB GYHKLUMK Y = COS X.

13. ®ynkmus y=tg(x), ee CBONCTBa U rpaduk.
Ortser:
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OcHOBHbIEe cBOWCTBa GYHKUMM Y = tg X .

1) O6nactb onpegeneHyva —  MHOMKECTBO  BCEX
OeACTBMTENbHBIX YMCEN X # g—b— mmneZz.

2) MHOMecTBO 3Ha4eHWW - MHokecTso R BCEX
AEACTBUTENBHBIX YMCEN.

3) dyHKuma YV = tg X nepuoguyeckan c nepuogom 1.

4) dyHKuMA Y = tg X HeyeTHan.

5) PyHKUMA Y = T X NpUHUMEET:
- 3HauyeHwe, pasHoe 0, npu X = TN, € Z;

- MonoxuTenbHbIE 3Ha4YeHwuA Ha WMHTEpPBanax
(mft; §+?m),n EZ;

- OTpHLkaTeJ'IbeIE 3Ha4YeHuA Ha MHTEpBanax
(—g+ n; ?m)n eZ;
6) dyHkuma y =1gx BoO3pacTaeT Ha WHTepBanax

(—§+?m; g+1m),ne Z.

Moctpoum rpadmr GYHKUMKM Y = tg X Ha Bcei obnactu
onpefeneHWA. OyHKUMA Y =tgx  nepvodWYecKas

nepuvogom 1. CnegoBatenbHO, rpaduK 3TOR  QYHKUMK

mnm
nonyyaetcA W3 ee rpaduKka Ha WHTepeane (_E;E)
CABUramMmn BAONb OCK abcumcc Ha T, 1 € Z.
|

L))

14. TlpousBonnas GpyHKIMH, €€ GU3HUESCKHI CMBICII.
Orser:

¥

[

2n

©o

™ x

—

TeopeMa (bU3UYECKUIA CMBICA MPOU3BOLAHOM)

Ecnms = S(t) — 3aKOH I'IDHMOJ'II/IHGFIHOI'O ABVXEHWA Tena, TO NPOM3B0OAHAA BbipaxaeT

MIFHOBEHHYH CKOPOCTb B MOMEHT BpeMeHU t:

v(t) = s'(t).

15. TlpaBuna muddepenunpoBanus. [IpousBogHas CyMMBbI, pa3HOCTH,
MPOU3BEJICHUS MYACTHOTO (PYHKITUIA.
Otser:

MpW BbIMUCTIEHWN NPOM3BOAHOM MCNOMNB3YHOTCA
cnegylowue npaeuna audpdepeHLUpoOBaHNA CYMMBI,
NPoK3BEAEHNA N YacTHOrO:

1. MpousBogHaa cyMMbl paBHa cyMme
NPOW3BOAHbIX:

fO+g®) =f' @) +gx®. (D
2. MNocTOAHHBIN MHOMUTENE MOXHO BbIHECTH 3@
3HaK NPOM3BOSHOMN:

(cf@) =cf' (). (@

3. HPOMSBO,E,:-IaH NPOU3BEAEHUA:
(fx)g() = f'(g(x) + g (x). (3)
4. MNpoKn3BoaHaa YacTHOro;
(f(x))’ _f@e)- @@
g(x) g*(x) '
5. MNpounzeogHasn cnoXHOW hyHKUMMK:

(Fa@)) = F'(g0))g' ). (5)

16. IIpousBoHas creneHHoll GpyHkuuu. [Ipon3BoIHBIE HEKOTOPBIX 2IEMEHTAPHBIX
GbyHKIHH.




OrtBerT:

= 0, 1) I'I_poussop,Haﬁ nokasaTensHoi dyHKYMM.
r_
'=1 €y =e, D)
(x2) = 2x, (oY ket ()
(x*)' = 3x%, (@) =a*lna.  (3)
1 r 1 2) MNpounzsogHas norapudMmudeckoi byHKLUN.
Inx
; ——F (Xiﬂj, IOgax=m' (4

(Inx)' = %,x >0. (5)

B =5= (>0). o

2+/x

(logax)' =

(n(kx +b))' = ——.

(7

xlna’
3) MpounzBogHble TPUrOHOMETPUYECKMX cOYHKLMIA.

(sinx)' = cosx, (cosx)' = —sinx. (9)
Cnpaeegnmesl Takke dopmynbl

(sin(kx + b))' = k cos (kx + b),
(cos(kx + b)) = —k sin (kx + b).

17. TeomeTpu4ecKuii CMBICI TIPOU3BOTHOM.
Ortger:

HanomHum, 4to rpachmkom NUHeRHo yHKLUKN
y = kx + b aBnAetca npamas. Hucno k =tg o
HasblBatoT YrNoBbIM ko3 duUMeHTOM NPAMOIA, a yron
« — YrnoM MexXAY STo npaMoli U ockio Ox.

Ecmk > 0,70 0 < a < Z; B 370oM crydae dhyHKUNA FeoMeTpUYECKnid CMbICT NPOU3BOAHOI COCTOUT B
, Py

BO3pacTaeT U rOBOPAT, UTC NpAMan HanpaeneHa TOM, HTO 3Ha4eHne NPoM3BOAHON f(x) B TO\-IKue x
BBEpX. paBHO YrMoBOMY KO3thULUEHTY KacaTensHoii K

Ecrnm k < 0,70 —g < a < 0; B 3TOM chyyae rpacbuky dpyHkymm B Touke (x; f(x)):
chyHKUMA yBbIBAET 1 FOBOPAT, UTO NPAMan )
HanpaeneHa BHU3. flx)=tga
18. Ilpu3Hak Bo3pacTaHus, yObIBaHUS (DYHKIIHA.
Otser:

Ecmu f'(x) = 0 Ha NpoMesKyTKe, To PyHKLWS
BO3pacTaeT Ha 3TOM NPOMESKYTKE.

Ecmu f'(x) < 0 Ha npomerkyTke, TO PyHKLMS
yBblBaeT Ha 3TOM NPOMEKYTKE.

MNpu fokasaTenbcTBE TEOPEM O JOCTAaTOUHbIX
YCNOBUAX BO3PaACTaHUA UMK YObIBaHWA byHKLUK
ucnons3yeTcs Teopema 1, koTopas HasblBaeTCH
Teopemon INlarpaHxa.

Teopema 1. Ecnun doyHKYMA f(x) HENpepbiBHa Ha
oTpeske [a; b] n gudbdbepeHyMpyema Ha MHTEpBane
(a; b), TO cywecTeYeT TOMKa ¢ € (a, b) Takas, yTo

f(b) = f(a) = f'(c)(b—a).

19. DkcTpeMyMbl QYHKIUH.
Ortser:
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Touka x; HazbIBaETCH TOUKON MakCHMMyMa DyHKLMK
f(x), ecnu cylwecTBYET TaKas OKPECTHOCTL TOUKK X,
UTO ANS BCEX X # Xy U3 3TON OKPECTHOCTH
BbINOMHASTCA HEPaABEHCTBO f(x) < f(xg)-

Touka x; Ha3bIBaETCH TOUKON MUHUMYMa chyHKUMK
f(x), ecnu cywecTByeT Takasa OKPECTHOCTL TOUKK X,
UTO ANSA BCEX X # Xy W3 3TON OKPECTHOCTH
BbINOMHASTCA HEPABEHCTBO f(x) = f(xg)-

ToukuM MUHUMYMa 1 MaKcMMyMa HazblBakoTCH
TOUKaMKn SKCTpeMyMa.

20. Haubounpiee 1 HaMEHbIIIEe 3HAUCHHE (DYHKITUH.
Ortser:

[nsa HaxoxaeHWs HaunbonbLlUero U HauMeHbLLero
3HaueHUin OYHKUMWN Ha oTpeske [a; b] HY»KHO:

1) HAlWTW 3Ha4YeHWA hYHKLWWM Ha KOHLUaxX OTpeska,T. e.
uucna f (a) u f (b);

2) HallTK ee 3Ha4YeHUs B TEX KPUTUUECKUX TOYKaX,
KOTOpble NpUHaANexar uHTepeany (a; b);

3) U3 HanAeHHbIX 3HaJYeHWii BbIGpaTe Hanbonblee 1
HalMeHbllee.

Ecnu sHaveHua doyrkymm f (x) HeoTpuyaTenbHbl Ha
HEKOTOPOM NPOMEXKYTKE, TO 3Ta OYHKUMA 1 OYHKLUA
(r (x))n, roe n —HaTypanbHOe Yucno, NPUHUMAKT
HanBonbluee (HauMeHblUee) 3Ha4eHe B OGHOWM 1 TOl
>Ke TouKe.

21. Tlonatue nepBooOpa3Hoil. OCHOBHOE CBOWCTBO IEPBOOOPA3HOM.
Ortger:

®yHKUKMA F (X) HasblBaeTca nepeoobpasHoii
hYHKUMK f (X) HA HEKOTOPOM NPOMEXKYTKE, CNK ANS
BCEX x U3 3TOro npomeskyTka F' (x) = [ ().

22. TlpaBuiia BBIYUCIICHUS TIEPBOOOPA3HBIX.

Ortger:
DyarLHR IlepaoobpasHan
P #1
xF, pw =1 FYS] *
‘1‘- x>0 Inx+C
x
et e* 4 C
sin x ~eos ¥ + O
cos x sinx+C
(ke by !
P - T
(kx + b)Y, p=2-1, k=20 kp+ D) +

1
kx+b" k=0

ilu{kx-ﬂ B+ C

et k=0

et -ty

-

sin (kx + &), k20

—im[umuc

cos (hkx +b), k=0

isin[kx +hy+C

23. OnpeneneHHblii  HHTETpa.
KPUBOJIMHEWHOU Tparenuu.
OTBeT:

®opmyna  Herorona-Jleitouuma.  [Inomanp



24,

25.

PasHocTb F(b) — F(a) HasbIBatoT MHTErpanom ot
chyHKUMU f(x) Ha oTpeske [a; b] 1 c6o3HaqaloT Tak:

f: f(x)dx (umTaetcq: «VHTerpan oT a o b 3¢ OT UKe

3. Mnowaab KpPUBONMHENHON
- P 03 UKC»), T.e.
b

Tpaneyun v nHTerpan.
Mnowaas KpUBONUHERHOI J’f(x)dx =F(b) —F(a). (2)
Tpaneuuu (puc.) MoHO
BbIMUCIUTE NO hopmMyne
S=F(b)-Fla). (1
Foe F (x) nobaa
nepeoobpazHan dyHKuMK f(x).

¢opmynya(2) Ha3blBaloT popmynoil HetoToHa -

INeliBHuya B YecTb cosgateneii gudhepeHunansHoro
W WHTErpanbHOro MCHUCNEHUS.
W3 copmyn (1) u (2) nonyqaem

b

Takum oBpazom, BblMMCNEHKE Nnowasau
KPVBOMNMHENHON Tpaneuun CBOANTCA K OThICKaHMWO _
nepeoobpazHoi F (x) pyHKUMK f (X), T. €. K s ff(x)dx 3)
WHTerpupoBaHuo yHKUMK f (). a

[Ipusma. IlpaBunbHas npusma. Ilpsmas m HakimoHHas npusma. llnomans
noBepxHoct U o006veM npusmbl. [lapamnenenunen. Ky6. Ilnomans
MMOBEPXHOCTU U 00bEM IMapasuieNienuiiena u Kyoa.

Ortger:

[Ipu3moii Ha3pIBa€TCSI MHOTOI'PAHHUK, KOTOPBIM COCTOUT U3 JABYX IIIOCKUX
MHOTOYT'OJIbHUKOB, JIEKAIINX B Pa3HBIX IJIOCKOCTAX U COBMEIIAEMBIX NapaslieIbHbIM
IIEPEHOCOM, U BCEX OTPE3KOB, COCINHSAIOIINX COOTBETCTBYIOIINE TOUKH 3TUX
MHOTOYT'0JIbHUKOB. MHOTOyroJIbHUKH Ha3bIBalOTCS OCHOBAHUSMHU MIPU3MBI, @ OTPE3KH,
COEJIMHSIOLINE COOTBETCTBYIOIINE BEPUINHBI, - OOKOBBIMU PEOpaMH MPU3MBI.

Tak xak mapaJiiesbHbIN IepeHOC eCTh IBMKEHUE, TO OCHOBAHUS MPU3MbI PaBHBI.

Tak Kak IIpu napajiIeIbHOM IIEPEHOCE TUIOCKOCTh MTEPEXOIUT B MapaJLIEIbHYIO
IJIOCKOCTH (MK B ce0s1), TO Y IPU3Mbl OCHOBAHUS JIEXKAT B MapajlIeIbHbBIX MJIOCKOCTSX.
Tax xak npu napamieabHOM NePEeHOCe TOUKH CMELIAIOTCS N0 MapaijieNIbHbIM (MIH
COBIAIAIOIIMM) MPSAMBIM Ha OJIHO U TO YK€ PACCTOSIHHUE, TO Y NPU3Mbl 00KOBbIE pedpa
napaJulejibHbl 1 pABHBI.

[Ipu3ma Ha3bIBaeTCs MPSMOH, eclii OOKOBBIE pedpa MepIeHIUKYISIPHBI OCHOBaHUsM. B
MIPOTUBHOM CJIydae Mpu3Ma Ha3bIBa€TCs HAKIOHHOM.

VY npsmoit mpu3Mbl O0KOBbIE TPaHU ABISIOTCS MpsiMOyroibHUKaMu. [Ipu n3o0paxkenuun
MIPSIMOI TPU3MBI HAa PUCYHKE OOKOBBIE pedpa 0OBIYHO MPOBOJISAT BEPTUKAIIBLHO.
[Ipsimast npu3ma Ha3bIBAETCS MPABUIIBHOM, €CJIM €€ OCHOBAHUS SBJIFOTCS IIPABUIBHBIMU
MHOT'OYTOJIBHUKaMHU.

BokoBo#1 MOBEPXHOCTHIO MPU3MBI (TOUHEE, IIJIOLIA/IbI0 OOKOBOM MOBEPXHOCTH)
Ha3bIBAETCSl CyMMa IUIOIIa/iell OOKOBBIX I'paHeil.

[TonHas mOBEpXHOCTh MPU3MBI paBHA CyMMe OOKOBOI MOBEPXHOCTHU U IIOIIAJICH
OCHOBaHUH.

Ecnu ocHOBaHMe npu3Mbl €CTh MapajuieorpaMM, TO OHa Ha3bIBAETCA
napajiefenuneom. Y napasuiesenuiea Bce FpaHl — napajljieorpaMMsl.

I[Iupamupa. IlpaBunbHasg nuUpamuga. YcedeHHas nupaMuaa. Terpasap.
[Tnomanas moBepXHOCTH U O0BEM MUPAMUJIBL.

Otser:

IInpamunoi Ha3pIBa€TCA MHOTOTPAaHHUK, KOTOPBII COCTOUT U3 IJIOCKOTO
MHOTOYT'OJIbHHUKA - OCHOBaHUS MMPaMUbl, TOUKH, HE JIEKAIEN B IUIOCKOCTH OCHOBAHUS,
- BepPIIMHBI IHPAMM/BI U BCEX OTPE3KOB, COCIUHAIONINX BEPIIUHY TUPAMUIbI C
TOYKaMH OCHOBaHMSL.

Teopema

[Inockocte, nepecekaronias TMpaMULy U IapajliebHasi €€ OCHOBAHUIO, OTCEKAET
moA00HYI0 TupamMuay (6e3 A0K-Ba).

ITo TeopeMe MI0CKOCTH, MapalIeNIbHAs IJIOCKOCTH OCHOBaHUS MUPAaMUIbI U
nepecekaroias ee 00KoBble pedpa, OTCeKaeT OT Hee 1Mo100HY 0 mupamuay. pyras
YacTh MpeACTaBiIsIeT COO0KH MHOTOTPaHHUK, KOTOPBI Ha3bIBAETCS yceUeHHOM

rmpaleoﬁ. FpaHH ycequHoﬁ MMUpaMUbl, JICKAIIHUEC B MAPAJIJICIIbHBIX IJIOCKOCTAX,
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26.

27.

1. Haiigure MakcumMyM QyHKIIHH

Ha3bIBAIOTCS OCHOBAHUSIMM; OCTaJIbHbIC TPAHU HA3bIBAIOTCS OOKOBBIMYU I'PAHSIMH.
OcHOBaHMs YCEYSHHOHN MUPaMUIbl PEACTABISIIOT CO00i MOI00HBIE MHOTOYT OJIbHUKH,
OOKOBBIE TPaHH TPATICIHH.

[Inpamuia Ha3bIBaeTCS NPABUJILHOM, €CIIM €€ OCHOBAHUEM SIBIISICTCS IIPABUIIbHBIN
MHOT'OYTOJIbHHUK, 4 OCHOBAHUE BBICOTBI COBIIAJAET C LICHTPOM 3TOT0 MHOTOYI'OJIbHUKA.
Hununap. [nomaas noBepXHOCTH U 00bEM LIMIIMHIPA.

Ortser:

Huannaapom (TouHee, KPyroBbIM LMJIMHIPOM) Ha3bIBa€TCs TEJI0, KOTOPOE COCTOUT U3
JBYX KPYT'OB, HE JIEKAIIUX B OJJHOM INIOCKOCTU ¥ COBMEIIAEMBIX NapAILICIbHBIM
IIEPEHOCOM, U BCEX OTPE3KOB, COCINHSIOUINX COOTBETCTBYIOLIME TOUYKHU 3TUX KPYTrOB
(puc.). Kpyru Ha3pIBaloTCsi OCHOBAaHUSMH LIMJIMHAPA, @ OTPE3KU, COCIUHSIIOIINE
COOTBETCTBYIOIIME TOUYKU OKPYKHOCTEH 3TUX KPYTOB, - 00pa3ylIuMu IUJIHHIPA

V =arlh S y
S = 256cn + Seox =
' - pagMyc DCHOBaHWA = 27r2 4 2mrh
I - BEICOTA

Uunuugp

Konyc. Yceuennslii konyc. [Tnomaap noBepxHocTy U 00beM KOHYCA.

Orser:

Konycom (TouHee, KpyroBbIM KOHYCOM) Ha3bIBA€TCS TEJI0, KOTOPOE COCTOUT U3 KpyTa -
OCHOBaHHA KOHYCa, TOYKH, HE nemamel‘/i B IINIOCKOCTH 3TOI'0 Kpyra, - BEPpIIHHbI KOHYCa
" BCEX OTPE3KOB, COCANHAIONIUX BEPIINHY KOHYCA C TOUKaAMH OCHOBAHMUS.

[InockocTe, napasnienbHas OCHOBAHHMIO KOHYCA U MEPECEKaroNIasi KOHYC, OTCEKAET OT
HEro MEeHbIINI KOHyc. OCTaBIIasACs YaCcTh HA3bIBAETCS] YCEYEHHBIM KOHYCOM.

! 8= Soc'u + SGUK =
V= _—'i'n'-rgh = wr? 4 7l

I - obpasyowas

Konyc

Cdepa u map. Ceuenuie chepsl u mapa. [lnonians noBepxHocTu U 06beM

ctepsl uiapa.

Otser:

Cdepa — 310 Teno BpalleHusi, KOTOpoe HAlIOMUHAET OKPYKHOCTb, TOJILKO HE Ha
IJIOCKOCTH, a B npoctpanctse. lap — 310
MHO>KECTBO BCEX TOUEK y=In(x+5)—2x+09. MIPOCTPAHCTBA, PACCTOSTHHE
OT KOTOPBIX A0 JAHHOMN TOYKH, Ha3bIBaEMOI

LOEHTPOM, HE IMIPEBOCXOAUT paanyca. y=3x—In(x+ 3)3 Ha oTpeske [—2.5; 0].

Wap

[MpakTrdeckue 3aqanmst K 9K3aMeHy
2 cemectp

OtBerT: -4,5

2. Haiingute HauMeHblee 3HaYeHe (yHKIINH
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OrtBer: -6

3. 3ammmmre ypaBHEHHE KacaTeabHOU K rpaduky ¢yukimu f(x) = 4% — 2x+1 B Touke eé
MHHH-MYMa.

Ortser: ly=-1
i02 + 2
4. Haiimure npoussoanyio Gpynkuuu f(x) = ST s ¥
OtBet: 0
o tg x-ct
5. Haiiaute nponsBoanyio pyrxiun f(x) = 25
OtBeT: 0
. 1
6. Pemmuts ypasuenue 0,55iN2X + COS2X f Wy = 4C0S2X ¥ yKa3aTh Kakoe-HHOY/Ib ero
pelIeHre, YIOBICTBOPSIOIIEE -2 HEpaBeHCTBY TX-X>> 0.
T 3 3n
——+mn,n€Z; arctg—+mm,meZ; —.
OtBeT: 9 dx 4 * *
7. Hnsa dyHkuuu Yy = 2C0SX HaiauTe J; Jx TnepBooOpaszuyto F(X), rpaduk koTopoii

MIPOXOJUT Yepes
TouKy M(™/4;24).
Orger: F' = 2sinx + 22
8. Touka IBWXETCS MPSMOJIMHEHHO, €€ CKOPOCTh BhIpaskaeTcst popMyInoit v(t) =1+ 2t.

Hatigure 3aKk0H IBMKESHUS, €CJIM U3BECTHO, YTO B MOMEHT BpeMeHHt = 2 KoopAHHATa

TOYKH PaBHSIIACh YHUCITY 5.

omeS(t) =t +t—1

9. Brruncnure onpeaenéHHbIi HHTETpal
Otsert: 65/324

10. Berumcnaute onpeneaeHHbBIN HHTETpal

Otger: 2
11. B tpeyronbnoii nupamuge SABC usBectHbl 60koBbie péopa: SA=SB=7, SC=5. OcHoBaHreM BBICOTHI

3TOM mupaMubl sBisiercs cepeannaMenuanbl CM Tpeyronsauka ABC. Dta BbicoTa paBHa 4.
a) lokaxxure, 4ro Tpeyronbuuk ABC paBHOOEIpEHHBIIL.0)
Haiinure 00bpéMm nupamuast SABC.

omer 1616

12. Pe6po kyda ABCDA1B1C1D1 pasno 6. Touku K, L u M — uentpsl rpaneit ABCD, AA1D1D u
CC1D1D cooTBeTcTBEHHO.
a) okaxwure, uto B1KLM — npaBunbHas nupamuia.o)

Haiimnre 0065éMm B1KLM.
Ortser: 18

13. OcHOBaHUEM MPSIMOM TPEYTrOJIbHOM MPU3MBI ABCA 1B Ciggnsercs IIPSAMOYTOJIBHBIN Tpe-
yronsHUK ABC ¢ npsimbiM erIOM C. %I/IaFOHaHI/I OOKOBBIX I'paHe AA BBy BB, CleaB-
HbI 15 1 9 cOOTBETCTBEHHO,

a) Jlokaxwure, 9TO TPEYT OJIEHUK BA, ClnpﬂMoyronLHLIﬁﬁ)
Haiinmure 006EM mmupaMuabt AA 1 C lB :

oner: 20V 14

14. Tana nupamuga PABCD, B ocHoBanuu — Ttpamnenus ABCD ¢ Gonbinm ocHoBanueM AD.
N3zBectHO, uTo cymma yriioB BAD u ADC pasra 90°, a mmockoct PAB 1 PCD neprnienauky-msipHbI
ocHoBaHuto, npsimeie AB 1 CD nepecekarorcst B Touke K.

a) lokazats, uto miockocts PAB neprnennukymnsapra miockoctu PCD.6) Haiinure
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006éM PKBC, ecitu AB=BC=CD=2,aPK=12.

Ortser: 4
15. B tpeyronsHoit nupamuse PABC ¢ ocnoBanuem ABC uzBectro, uto AB = 13, PB = 15,
48
cos ZPBA = —

65 OcHoBaHHeM BEICOTHI 3TOI nupamubl aeisiercs Touka C. [Ipsmeie PA u

BC neprnienaukynspHel.
a) okaxwure, 4ro TpeyroabHuk ABC nmpsMoyronbsHbIif.0)
Haitmute 00bem mupamuaer PABC.
Otser: 90.
16. OcnoBanuem mnpsimoit ueteipexyronbhoit mpusmsl ABCDA1B1C1D1 siBnsiercs pom6 ABCD,

AB = AA:.
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17.

18.

19.

20.

21.

a) Hoxaxwure, yro npsimbie A1C u BD nepnienankysnsipael.0) Haiinure
oobeM mpu3mel, ecita AiC = BD = 2.

/8

OTBeT:

B koHyc, panmuyc 0OCHOBaHHS KOTOPOTO paBeH 3, BIUCaH map paamyca 1,5.

a) M300pa3ute oceBoe cedeHne KOMOMHALIUN 3TUX TEll.

0) Haiimute oTHOIICHUE TUTOIIA U ITOJTHOW MOBEPXHOCTH KOHYCA K TUIOIIA U MIOBEPXHO-CTH IIIapa.

Ortger: 0) 8:3
B o1HOM OCHOBaHMM NPSMOTO KPYrOBOTO LIMJIMHJPA € BBICOTON 12 M paguycoM ocHOBaHUS 6
nposejieHa xopaa AB, paBHast paauycy OCHOBaHUS, a B IpyT'OM €0 OCHOBaHUU MPOBEAEH
maametp CD, nepnennukymsipusiii AB. IToctpoeno ceuerne ABNM, mpoxoasmiee yepes
npsimyto AB nepnermukynsipao npsimoir CD Tak, uro Touka C v IEeHTp OCHOBAHUSI LIUJINH-
npa, B KoTopoM npoBenéH nuamerp CD, nexar ¢ 0JJHOH CTOPOHBI OT CEYEHUSI.

a) Jlokaxxure, 4TO JMArOHAIN 3TOr'O CEUEHHs paBHBI MKy co0oii.0) Haiinure
00bém mupamusl CABNM.

o 144 + 72:/3

B mmuHape o6pasyroinas nepreHIuKyIsipHa II0OCKOCTH OCHOBaHMs. Ha OKpy:KHOCTH 0JTHO-
r0 U3 OCHOBAaHUI NUIMHIpA BEIOpaHsl TOUKH A, B 1 C, a Ha OKPY)KHOCTH JPYroro OCHOBaHHS
— touka C1, mpuuém CC1 — obOpa3yromras numuHapa, a AC — nuameTp ocHoBaHUs. W3-

sectro, uro LACB = 30°, AB =2, CC, = .
BC 45°

a) Jlokaxwure, 4TO yroJl MeX.y NPsIMBIMU ACII/I paBeH

6) Haiingure 00bEM UTUHIpA.

Ortger: 477:

B nmnmHape Ha OKPY)KHOCTH OJJHOTO M3 OCHOBAaHUIA MMIIMHAPA BHIOpaHb! TOUKH A 1 B, a Ha
OKPYXHOCTH JPYroro ocHoBanus — Touku B1 u Cy, mpuuém BB1 — oOpa3zyromias nmuauHapa,

a AC1 mepecekaeT ero och IMIMHApPA.
a) lokaxure, uro yron C1BA =90°.
0) Haiinure miomans 60koBoi moBepxHocty, eciu AB = 16, BB1 = 5, B1Cy = 12.

Orzer: 6) 1007

B konyce ¢ BepunHoii S 1 nenTpoM ocHoBanusi O paanyc ocHoBaHUS paBeH 13, a BbicoTa

paBHa 3v4l *Touku A u B — koHIpl 00pa3ytomux, M — cepennna SA, N — Touka B III0C-KOCTH
OCHOBaHus Takasi, 4ro npsmas MN napasensHa npsimoii SB.

a) okaxwure, uro ANO — mpsimoii yro.

6) Haiinure yron mexay MB 1 mI0CKOCTBI0 OCHOBaHUSI, €CITU JOMOIHUTENBHO H3BecTHOUTO AB = 10.

OTBeT: 4 5 °
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22. Paguyc OCHOBaHUS KOHYyCa C BEPIIMHON S 1 neHTpoM ocHoBaHust O paBeH 5, a ero BbIcOTa

paBHa VY 51 ‘Touka M — cepenuna oOpazyromieii SA kornyca, a Touky N u B siexxaT Ha ocHO-BaHMM KOHYCA,
npraém npsimast MN napasutensHa obpa3yroreii konyca SB.

a) Jlokaxxure 94To ZANO TIPSIMOM.
6) Haiinure yron mexny npsimoir BM 1 mtockocThio ocHOBaHMS KoHYca, ecii AB = 8.

OTBeT: 3 O °

23. [lan npsMoii kpyroBoit konyc ¢ BepmuHoir M. OceBoe ceuenne KoHyca — TPEYroJIbHUK C

yriiom 120° npu Bepmae M. O6pasyromiast KoHyca paBHa 2\/§"{epe3 Touky M mpoBeneHo
cedyeHHe KOHyca, IePHEeHIUKYIIIPHOEe OJHON 13 00pa3yromux.

a) Jlokaxxure, 4TO MOJYYEHHBIH B CEUCHUN TPEYTOIBHUK TYIOYTONIbHEIN.0) HalinnTe

IUIOMIA/Ib CEUEHUSI.

OTBeT: % \/§

24. B 0lHOM OCHOBaHHH MPSMOTO KPYrOBOTO IFJIMHIIPA C BBICOTOM 3 M PailycCOM OCHOBAHHSA 8
npoBejieHa xopaa AB, paBHast paanycy OCHOBaHUS, a B IPyTOM €0 OCHOBAaHUU MPOBEAEH
maametp CD, nepnennukymsipusiii AB. IToctpoeHo ceuerne ABNM, mpoxopasmiee uepes
npsimyto AB nepnermukynspao npsimoir CD Tak, uro Touka C v IIEeHTp OCHOBaHHUSI IIUJINH-

npa, B KOTopoM TpoBenéH auamerp CD, mekar ¢ oJJHOM CTOPOHBI OT CEUCHHUS.
a) Jlokaxxure, 4TO JMArOHAJIN 3TOr'O CEUEHHs paBHBI MKy co00ii.0) Haiinute
00bém mupamusl CABNM.

omer: 664 + 3243

25. B 01THOM OCHOBaHHHM MPSIMOTO KPYTrOBOTO IIMJIMHIPA ¢ BBICOTOM 9 M paiiycOM OCHOBaHMUS 2
npoBeieHa xopaa AB, paBHast paanycy OCHOBaHUS, a B IPYT'OM €0 OCHOBaHUU MPOBEAEH
muametp CD, nepnennukynsapubiit AB. IToctpoeno ceuenne ABNM, npoxosiee yepes
npsmyto AB niepnenaukysspao npsimoit CD Ttak, uto Touka C v IEHTp OCHOBAaHUS ITUJIUH-

npa, B KoTopoMm npoBenén auamerp CD, nexar ¢ 0IHOM CTOPOHBI OT CEYCHHUSI.
a) Jlokaxxure, 4TO JMArOHAJIN 3TOI'O CEUEHHs paBHBI MKy co00ii.0) Haiinute
00béM mupamust CABNM.

OtgerT: 0) 12 + 6\/§
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KpuTepuu oleHKH Ha 9K3aMeHe

DK3aMeH ITPOBOIUTCS B MIMCBMEHHON (opMe 110 Omiieram nim B popme TectrpoBanust. Kpurepnu orieHKn
TIPY ITPOBEJICHUH DK3aMeHa 110 OniieTam

«OTJIINYHO» «XOpOILO» «YAOBIIETBOPUTEIBHO» | «HEYAOBIETBOPHU-
TEIbHO»
CTYIEHT pAacKpbIBa- | CTYI€HT  PacKpbIBaeT | CTYIEHT  PACKPBIBAET | CTYAECHT HE PACKPBLI

€T TEOPETUYECKUU
BOIIPOC ounera,
MpaKTUYEeCKoe 3aja-
HUE BBINOJHAET 0e3
omuOOK, YBEPEHHO
OTBEYAET Ha JIOTOJ-
HUTCJIIBHBIC BOIIPO-

ChHI

TEOPETUYECKUI BOIIPOC,
MPaKTUYECKOE 3a/IaHue
BBINOJIHAET 0Oe3 OoIIu-
OOK, Ha JOIOJIHUTEIL-
HbIE BOTIPOCHI OTBEYAET
HEYBEPEHHO, JOITYCKaeT
HE TOYHOCTH B OIpee-
JICHUSX.

TEOPETUYECKUN BOIIPOC
HE B IOJHON Mepe, J0-
IIyCKaeT HETOYHOCTH B
(1-2

IpaKTuye-

bopMynupoBKax
OLINOKN),
CKO€ 3aJlaHH€ BBINOJ-
HEHO YacTM4YHO, C JIO-
MYIIEHUEM OITHOOK B
pacuérax.

TEOPETUYECKUN BO-
IIPOC, NPAKTHYECKOE
3aJaHU€ HE BBIIOJI-
HHII.

Kpurepun orieHKH Mpu MpoBeIeHNH dK3aMeHa B (hOpMe TECTUPOBAHHUS

«OTIIUYHO»

«XOPOILIO»

«KYHOOBJICTBOPHUTCIIBLHO

«HCYIOBJIICTBOPUTCIBHO»

CTYACHT BBIIIOJHHUII
91-100% wu Habpai
46-50 6amoB.

CTy,lIeHT BBITIOJTHHUJT
76-90% w wHabOpan
36-45 6anmos.

CTYACHT BBITIOJIHUJI
60-75% wu madpan 30-
35 Gamos.

CTYACHT BBIIIOJIHUII MEC-
Hee 0-59 % u mabpan O -
29 6aoB.
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