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IlosicHuTeIbHAA 3aNIUCKA.

KOMIJIEKT OLIEHOYHBIX CPEACTB MpeAHa3HA4YeH JIJIsi OLIEHKU OCBOEHHUS HUTOrO-
BBIX 00pa30BaTENbHBIX Pe3ynbTaToB yueOHou nucrumuinabsl OYJ[.03 Maremaruka mo
MporpamMMme TOJTOTOBKH KBaNU(UIUPOBAHHBIX pabounx u choyxamux 36.01.01
Munammuit BeTepuHapHbIN (ebaep.

HopmaTnBamu 0CHOBaHHMSMU MPOBEICHUS OIEHOYHOMW IPOIIeAYPhI IO yueOHOM
muciumuimae OV J1.03 MaTemaTtrka sIBJISIIOTCS.

- @enepanbHblii TOCYJApPCTBEHHBIM 00pa30BaTENbHBIA CTAaHAAPT CPEIHETO
npodeccuonanpHoro obpaszopanus no npodeccun 36.01.01 Mnamgmuii BeTepuHap-
HBbI (enpamep YTBEPKICHHBIM MPUKA30M MUHUCTEPCTBA OOpa30BaHUsI U HAyKHU
Poccuiickoit @enepanun ot Ne 716 ot 02.08.2013 r., peructparnmonssiii Homep No
29648 ot 20 aBrycra 2013r., ¢ yueToMm npoduis noayyaeMoro npoheccruoHaIbHOro
00pa3oBaHMS;

- VYcraHOBJICHHBbIC KBATH(DUKAIIMOHHBIC TpeOoBaHMs (MPpodheCCUOHATBHBIN CTaH-
J1apT);

- IlporpamMma y4eOHOM AUCHMUIUIUHBI,

- TlomokeHne MO UTOTOBOMY KOHTPOJIFO YY€OHBIX JOCTHKEHHUH CTYIEHTOB MpHU
peammzauu DeneparbHOr0 TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPe.l-
Hero (IOJIHOTO) 001Iero 00pa3oBaHus B MpejieiaX OCHOBHOH npodeccrHoHaabHOo# 00-
pasoBarensHoOii mporpammbl  HITO/CIIO  (mpumepnoe) (omoOpeHo  HaydHO-
MeToanueckuMm coBetoM llentpa mpodeccuonanbHoro obpazoanuss GI'AY «DU-
PO» ITpotokos Ne 1 ot «15» derpasst 2012);

- PexkomeHnpanuu 1mo opraHuzanydyd MPOMEXKYTOUYHOW aTTEeCTAlMU CTYJICHTOB B
o0pa3oBaTeIbHBIX YUPEKICHUAX CPEIHEro mpodeccuoHaibHOrO O0pa3oBaHUs
(muceMo MuHucTepcTBa 001Iero u npodeccuoHanbHOro oopaszoBanusi Poccuiickoit
®deneparmu ot 05.04.1999 r. Ne 16-52- 59 nn/16-13) (B uacTi onucaHusl Mpoueayp)

NHCcTpyMEeHTapuil OLIEHKH, BXOASAIIMN B JAHHBIM KOMIUIEKT OLEHOYHBIX CPEICTB,
COJICPKUT TEOPETUUECKHUE 3HAHUSI, MPAKTUUECKUE 3aTaHHUSI.

OueHka NMpoBOAUTCA Yepe3 MPOBEPKY 3HAHUM, ONMUCaHHe COOBITHIH, (AaKTOB, BbI-
SBJICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H OTpa)karomux paboTy ¢ uHpopmanuen,
BBITIOJIHEHUE PA3TMYHBIX MBICIUTENIBHBIX ONEpAIii: BOCIIPOU3BEACHUE, IOHUMAaHUE,
aHanu3, cpaBHeHue. [IpoBepka OCBOCHUI YMEHUI U 3HAaHUM CONEPKUT TpeOOBaHUs K
BBITIOJTHEHUIO OTPEICICHHBIX 3a/1aHui B cooTBeTcTBUM ¢ PI'OC.

Jns onenku ocBoenus y4ueOHou mucnumummHbl OY /(.03 MaTtematnuka poBOIUTCS
HK3aMEH.

B cootBercTBUU ¢ [looxkeHneM O MPOMEXKYTOYHOM aTTECTAIldU, IJIs MOJOXKH-
TEJTBLHOT'O 3aKJIIOUECHHS 0 pe3yJibTaTaM OLIEHOYHOW MPOIEAYphl MO YUeOHOU TuCIIH-
IJIMHE YCTAaHOBJICH TOKa3aTelb, IPU KOTOPOM MPUHUMAETCS PEIICHUE MO OCBOCHUIO
3HaHUUW U yMeHUH, - He MeHee /0% npenoKeHHOTo 3a/1aHMusl.

Pe3ynbraThl OIEHOYHOW MpOLENYyphl 3aHOCSATCS B MPOTOKOJ 3K3aMEHa U B Olle-
HOYHBIE TaOJIUIIbI, TOAMKUCHIBAIOTCS MIPENO/IaBaATEIEM.

B HacTtosIileM KOMIUIEKTE OIIEHOYHBIX CPEJICTB HUCMIOJB3YIOTCA CIEAYIOLIUE Tep-
MUHBI, OTIPE/ICJICHUS] U COKpAICHUS
O/1- obmieobpazoBaTeabHas TUCIIUILIMHA,



OVY]I — obmieobpa3zoBaTenpHas yueOHass TUCITUIIINHA,
I'BIIOY CO - rocynapcTtBeHHOE O1OJKETHOE MpodeccroHanIbHOE 00pa3oBaTelbHOE
yupexaenne Camapckoil odnactu

1. HACIIOPT KOMIIVIEKTA OHEHOYHBIX CPEJACTB

1.1 Bua npodeccnoHanbHOM A1eATEILHOCTH:

BrinosHeHue paboT mo npeaynpekaeHuo 3a00J1eBaHI U TTaJieXkKa KUBOTHBIX.

VYuyacrtue B JieueOHO-TMArHOCTUUECKUX MEPOTIPUSITUSX.

Yuyactue B MPOBEICHUM JKCIEPTU3BI CEITHLCKOXO3SMUCTBEHHOW MPOIYKIUH U
CBIPBS )KUBOTHOTO MPOUCKOKICHHUS.

BrinoaHeHnue paboT Mo pa3MHOKEHHUIO CENTbCKOXO035IMCTBEHHBIX dKUBOTHBIX
2 IlpenmeTnl OLleHUBAHUS

OcBoenmne coxaepxanus ydeOHoi mucrummuabl «OY][.03 Martematuka»
o0ecrnieunBaeT JOCTUKEHUE CTYJEHTAMHU CIIEIYIOIIUX PE3YIbTATOB!

JIMYHOCTHBIE Pe3yJIbTAThI:

- copMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YHHUBEpPCAIHLHOM
S3BIKE HAYKH, CPEJCTBE MOJETUPOBAHUS SBICHUN M MPOIECCOB, MACSIX U METOAaX
MaTEeMaTHKH;

- TOHMMaHHE 3HAYMMOCTH MAaTEMATUKHU /I HAYYHO-TEXHUYECKOTO MPOorpec-
ca, chOpPMUPOBAHHOCTH OTHOIICHHS] K MaTeMAaTUKE KaK K 4acTH OOIIeueT0BEeYECKON
KYJbTYpBI U€pe3 3HAaKOMCTBO C UCTOpUEN pPa3BUTHS MaTEMAaTHUKH, dBOJIOLMEH MaTe-
MaTHYCCKUX HJICH;

- Ppa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHUS,
QITOPUTMHUYECKON KYJbTYpPbl, KPUTUYHOCTH MBINUICHUS Ha YPOBHE, HEOOXOIUMOM
it Oyayuied mpopecCuoHaIbHON AESITENLHOCTH, I MPOJOKEHUsT 00pa30oBaHus U
caM0o00pa3oBaHuUs;

- OBJAJCHUEC MAaTEMAaTHYCCKUMHU 3HAHUSIMH U YMEHUSMHU, HEOOXOJIUMBIMHU B
MOBCEIHEBHOM KU3HU, JUISI OCBOCHHSI CMEKHBIX €CTECTBEHHO-HAYUYHBIX TUCITUTUINH U
JTUCIUIUIMH TTPO(EeCCHOHATBHOTO MHKIIA, JJIA TMOY4YeHHs] 00pa3oBaHMs B 00JACTSX,
HE TpeOYIoNMX YriTyOJeHHON MaTeMaTHYeCKOU MOJrOTOBKHY;

- TOTOBHOCTb M CIOCOOHOCTHh K 0Opa3oBaHHUIO, B TOM YHCIIE€ caMmoo0pa3oBa-
HUIO, HA MPOTSHKEHUH BCEH JKU3HH, CO3HATEILHOE OTHOIICHUE K HETPEPHIBHOMY 00-
Pa30BaHUIO KAaK YCIOBHIO YCIEIIHOW MPO(ECCHOHAIBHOM W OOIIEeCTBEHHON Jes-
TEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEITbHOHW TBOPYECKOM U OTBETCT-
BEHHOM JIEATEIIbHOCTH;

- TOTOBHOCTH K KOJUICKTUBHOM paboTe, COTPYJIHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTeibHOM, 00IIEeCTBEHHO MOJIE3HON, YU4EOHO-UCCIIeI0OBATEIBCKOM, TPOSKTHON
U IPYTUX BUAAX JIEATCILHOCTH;

- OTHOUIEHHE K NMPO(ECCHOHATBLHON JEATETbHOCTH KaK BO3MOXHOCTHU y4a-
CTHSl B PCIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAITMOHATHHBIX
npooJiem;

MeTanpeaMeTHbIEe Pe3yJabTaThl:



- YMEHHE CaMOCTOSITEJIbHO OMPEACNSITh LENU JEATEIbHOCTU U COCTABISATH
IJIaHBI JEATEeNbHOCTH; CAMOCTOSITENIbHO OCYIIECTBIISTh, KOHTPOJIUPOBATh U KOpPPEK-
TUPOBATh ACSATEIBLHOCTDH; UCIOJIb30BaTh BCE BO3MOXKHbBIE PECYPCHI I JOCTHKEHUS
MOCTABJICHHBIX LEJeH M pealn3aluy IUJIaHOB JEATEbHOCTU; BBIOMpATh YCIEIIHbIE
CTpPaTEerny B Pa3jIUYHbIX CUTYaLIHSIX;

- yMEHHE MPOAYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MTPOIIECCE COBME-
CTHOW JESTENbHOCTH, YUYUTHIBATh MO3ZUIIMHA APYTHX YYACTHUKOB AESATEIBHOCTH, I-
(GheKTUBHO pa3peniatb KOHQIUKTHI;

- BJAJICHUE HaBbIKAMH MMO3HABATEIbHOU, YUeOHO-UCCIIEA0BATEIBLCKON U MPO-
EKTHOMU JIeSITeIIbHOCTH, HAaBBIKAMU pa3penieHus Ipo0aeM; ClIOCOOHOCTh U TOTOBHOCTh
K CAMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIlICHUsI TPAKTUUYECKUX 3a7a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSATENIbHOW HHGPOPMAIMOHHO-
MO3HABATEILHON NEATENIbHOCTH, BKIIIOYAasi YMEHHE OPUEHTUPOBATHCS B Pa3THMUYHBIX
MCTOYHUKAX MHGOPMAIMU, KPUTUUYECKH OIIEHUWBATh U MHTEPHPETUPOBATH MH(POpMA-
10, MOJYy4aeMYI0 U3 PA3TUYHbIX UICTOYHUKOB;

- BJAJCHUE S3BIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO M3Ja-
raTh CBOIO TOUKY 3pEHHUS, UCIIOJIb30BATh aICKBaTHBIE SI3bIKOBBIE CPEJICTBA;

- BIJIaJIcHWE HABBIKAMM TMO3HABATEIbHOW PEQIIEKCUU KaK OCO3HAHHUS COBEp-
[IAEMBIX JIEMCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIHTATOB U OCHOBAaHMH, Ipa-
HUILl CBOEr0 3HAHUS M HE3HAaHMS, HOBBIX MO3HABATEJbHBIX 3aJa4 U CPEACTB ISl UX
JNOCTHKEHUS,

- IIeJICYCTPEMJICHHOCTh B TOMCKAaX W TMPUHITHU PEIICHUH, COOOpa3uTelb-
HOCTh U HWHTYHWIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX IMPEJICTABICHUHN; CIIOCOOHOCTD
BOCIIPUHUMATH KPACOTy ¥ TApMOHUIO MUPA,;

npeaMeTHbIE Pe3yJbTAThI:

- chOpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHUKE KaK 4YacTH MHPOBOU
KYJbTYpbl U MECT€ MaTEMaTHKH B COBPEMEHHOM IMBHIIM3AIIUH, CIIOCO0AX OMHCAHUs
SBJICHUY peaJibHOTO MUpPa HA MAaTEMaTUYECKOM SI3BIKE;

- chOpPMUPOBAHHOCTh MPEJICTABICHUI O MAaTEeMaTUYECKUX TMOHITHUSAX Kak
BAKHEUIINX MaTeMaTUYECKUX MOJEJNSX, MO3BOJISIIOIIUX OMUCHIBATH U M3y4yaThb pa3-
HbIE MPOIECCHl U SIBJICHMS; MIOHMMAaHWE BO3MOYKHOCTU aKCHOMAaTUYECKOr'0 MOCTPOe-
HUS MaTEMaTUYECKUX TEOPUH;

- BJAQJCHUE METOAAMH JO0KAa3aTeIbCTB U AJITOPUTMOB PELICHHS, YMEHUE HX
MIPUMEHSTh, IPOBOJUTH JI0KA3aTEIbHbIE PACCYKICHHS B XOJI€ pELICHHUS 3a/1ay;

- BJAJICHUE CTAaHAAPTHBIMH MPHUEMAMH PEIICHHS PAllMOHAILHBIX U UPPAIHO-
HaJbHBIX, TMOKAa3aTeIbHbBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YpaBHCHUN W Hepa-
BEHCTB, UX CHCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHC-
Jie U1l IOMCKA MyTH PEIICHUS U WUTFOCTPAIlMU pellieHrs YpaBHEHUN U HEPABEHCTB,;

- chOpMUPOBAHHOCTH MPEACTABICHUNA 00 OCHOBHBIX MOHSATUSIX MaTeMaTUye-
CKOr'0 aHaju3a M UX CBOMCTBAX, BJIAJICHUE YMEHHUEM XapaKTEepPU30BaTh MOBEJICHUE
(GyHKIUH, UCIIOJIB30BAHUE MOJTYUYCHHBIX 3HAHUHN JJI1 OMUCAHMS U aHAJIN3a PEeaIbHBIX
3aBUCHUMOCTEH,



- BJIaJICHUE OCHOBHBIMHU MHOHATHSMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX I'€O-
METPUYECKUX (UTypax, UX OCHOBHBIX CBOWCTBaX; C(OPMUPOBAHHOCTH YMEHHUS pac-
MI03HAaBATh F€OMETPUUYECKHE (PUTYpBHl HA YEpTEeXKaX, MOAEISIX U B PEATbHOM MUPE;
IPUMEHEHNE M3YYEHHBIX CBOMCTB IeOMETpHUYECKUX GUryp u GopMyi Ui peuieHHs
reOMETPUYECKUX 3a/a4 U 33]1a4 C MPAKTUIECKUM COJIepKaAHUEM,

- copMUPOBAHHOCTh MPEJICTABICHUN O MpoIleccax U SIBJICHUSX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MHPE,
OCHOBHBIX MOHATHUSIX 3JEMEHTApHOW TEOPUH BEPOSTHOCTEH; YMEHUW HAXOAUTH U
OLICHMBAaTh BEPOSTHOCTH HACTYILJICHUS COOBITUN B MPOCTEHIIMX MPAKTUYECKUX CH-
TyalusiX U OCHOBHBIE XapaKTEPUCTUKHU CITyYallHbIX BEJIUYHH;

- BJIaJICHUE HaBBIKAMM UCIIOJIb30BAHUSI FOTOBBIX KOMIIBIOTEPHBIX MPOrpaMMm
IIpU pelIeHUH 3a/1a4.

OcBoenue coaepxanus yueonor nucuuminnabl OY J1.03 «Matematuka» obec-
neynBaeT (OPMUPOBAHUE U PA3BUTHE YHUBEPCAIbHBIX YUEOHBIX AEMCTBUI B KOHTEK-
CTE€ MPEEMCTBEHHOCTH ()OPMUPOBAHUS OOIINX KOMIETEHIIUM.

OK1. [fonumMars CymHOCTb U COLMAIIBHYIO 3HAUUMOCTh OyyIiei npodeccuu,
MPOSIBJISITH K HEW YCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIBHOCTh, UCXOAS U3 LIETH U CIIO-
cOOO0B €€ JOCTUKEHUS, ONPEIECICHHBIX PYKOBOJIUTEIIEM.

OK 3. Ananu3upoBaTh pabouyI0 CHTYaIUI0, OCYIIECTBISATh TEKYIUH U UTOTO-
BbIIl KOHTPOJIb, OLIEHKY M KOPPEKIUI0 COOCTBEHHOW NEATENbHOCTH, HECTH OTBETCT-
BEHHOCTb 32 PE3YJIbTAaThl CBOEH pabOTHI.

OK 4. OcymiecTBisTh MoUcK UHPoOpMaIuu, HeoOXoauMoun st 3G HEKTUBHOTO
BBITIOJIHEHUS TPOPECCUOHATIBHBIX 3a/1a4.

OK 5. HUcnonb3zoBaTh MHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH B
npo¢eCcCUOHATBLHON NeATeTbHOCTH.

OK 6. Paborate B komanze, 3QQGeKTUBHO OOIIAThCS € KOJUIETaMH, PYKOBO-
JCTBOM, KJIMEHTaMH.

OK 7. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTb C COOJIIOJIEHUEM Tpedo-
BaHUI OXpaHbl TPYJa U HKOJIOTUYECKON 0€30MaCHOCTH.

OK 8. McnonHsATh BOMHCKYIO 00SI3aHHOCTH, B TOM YHCJIE C TPUMEHEHHEM TI0-
JYYCHHBIX TPO(HECCHOHABHBIX 3HAHUH (IS FOHOIICH).



1.3 Pe3yJ1bTaTLI OCBOCHMA NUCHHUIVIMHBI, NOMJICKAIUC MIPOBCPKCE

Pe3ynbraTel 00yueHus (mpeaMeTHbIe)
Ha YpOBHE y4eOHBIX JACHCTBUI

@®opMbI 1 METOIbI KOHTPOJIS M OLICHKH Pe3yib-
TaTOB O0y4YeHHUs

- c(OPMHUPOBAHHOCTb TPEACTABICHUNA O
MaTeMaTUKe KaK YaCTH MHUPOBOIl KyIbTypbl U
MecTe MaTeMaTUKU B COBPEMEHHOM LMBUIIM3A-
UM, crnoco0ax ONMUCAHUA SIBJICHUH peaabHOro
MHpa Ha MaTEMAaTH4YECKOM S3bIKE,;

- CEMUHApPCKHE 3aHITHS,
- OIICHKA BBIINOJIHEHUS 3aJaHuil
CTOSITEIHHOM PabOTHI,

caMo-

- c(hOpMUPOBAHHOCTh TPEACTABICHUI O
MaTEMATHYECKUX ITOHATUSAX KaK Ba)KHEHIIINIX
MaTEMATHYCCKUX MOOCIIAX, IIO3BOJIAHOIITUX
OIMHUCBIBATh U U3Yy4YaTb PA3HBIC MMPOLUECCCHI U AB-
JICHUA, MTOHUMAaHUC BO3MOXHOCTH aKCHOMAaTH-
YECKOTO IMOCTPOCHHSI MATEMATHIECKIX TEOPHIA,

- MIPAKTHUYECKOE 3aHATHUE,
- OI€HKAa BBIIIOJIHCHUA 3aI[aHI/II7I
CTOATEIbHOU paboTHhI;

caMo-

- BJIaJCHUC MCTOIaMH J0Ka3aTCJIIbCTB U
AJITOPUTMOB PCHICHUSA, YMCHHUC UX IMPUMCHATH,
MNpOBOAWUTL [JOKA3aTCIbHBIC PACCYXXICHUSA B
X0J4¢ pCIICHUs 3a1a4,

- KOHTpOJIbHAsA paboTa,
- TECTUPOBAHUE;
- NPaKTUYECKOE 3aHSTHE,

- BJIQJICHWE CTaHJAPTHBIMU TpHUEMaMU
pElICHUs pPAlMOHANbHBIX M HPPaAIlMOHATbHBIX,
MOKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPHU-
YeCKHX ypaBHEHUIl U HEPAaBEHCTB, UX CUCTEM,
MCI0JIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPO-
rpaMM, B TOM YHWCJE Ul MOUCKa MYTHU pelle-
HUS U

WUTIOCTpPAallUM pPEUIeHUs] ypaBHEHUH U Hepa-
BEHCTB;

- OIICHKA BBINOJHEHHUSA 3aJaHUi CcaMo-
CTOSITEIBHOM PabOTHI,
- MPaKTUYECKOE 3aHATHE,

- KOHTpOJIbHas paboTa,

- c(hOpMHUPOBAHHOCTD TIPEJICTABICHUI 00
OCHOBHBIX MOHATUSAX MaTEMaTHYECKOTO aHaJIM-
3a U UX CBOMCTBAaX, BJIaJICHUE YMEHHUEM Xapak-
TEpU30BaTh MOBeeHHE (DYHKIIMIMA, HCIIOJIb30BA-
HUE MOTY4YEeHHBIX 3HAHUN U1 OTIMCAHUS U aHa-
JIM3a peajabHbIX 3aBUCUMOCTEM;

- OICHKAa BBIIIOJIHCHUA 3aI[aHI/II\/'I
CTOATEIbHOU palboTHI;

- NPaKTUYECKOE 3aHATHE,

- KOHTpOJIbHAs padoTa,

caMo-

- BIIAJICHUE OCHOBHBIMH TOHSATHUSIMH O
IUIOCKUX M TPOCTPAHCTBEHHBIX TE€OMETpUYEC-
CKkMX (uUrypax, HX OCHOBHBIX CBOMCTBaXx;
C(OPMHPOBAHHOCTh ~ yYMEHHsSI  PACIO3HABaTh
reoMeTpuuecKue (GUrypsl Ha YepTekax, MoJie-
JSX U B pealTbHOM MUpE; MPUMEHEHHE U3yJICH-
HBIX CBOWMCTB TeoMeTpudeckux ¢uryp u dop-
MY O pEHICHUA T'COMETPUUYCCKUX 3aaad U
33719 ¢ TPAKTHYCCKUM COJICPKAHUEM;

- OLICHKA BBIMIOJHECHUS 3aJaHui
CTOATEIBHOU paboTHI;

- MPaKTUYECKOE 3aHATHE,

- KOHTPOJIbHAsI paboTa;

- TECTUPOBAHUE,

caMo-




- c(hOpPMHUPOBAHHOCTH TMPEJICTABICHUA O
mpoleccax M SBJICHHUSX, HMEKIIUX BEPO-
SATHOCTHBIM XapakTep, CTAaTUCTUYECKUX 3aKO-
HOMEpPHOCTSX B pEalbHOM MHpPE, OCHOBHBIX
MOHATHIX JIIEMEHTAPHOH TEOPUU BEPOSTHO-
CTeH; yMEHUN HaxXOIUTh U OILEHUBATh BEPOSAT-
HOCTH HACTYIUIEHHUS COOBITHI B MPOCTEHIINX
MPAKTHYECKUX CUTYallUsX U OCHOBHBIE Xapak-
TEPUCTUKH CITyJallHbIX BEJIMYMH,

OLCHKAa BBIIIOJHCHUA 3aI[aHI/II7I CcaMo-

CTOSATEIHHOU PaboTHI;

IIPAKTUYECKOE 3aHATUE,
KOHTpOJIbHAs paboTa,
TECTUPOBAHUE,;

- BJIAJICHUE HABBIKAMHU HCIIOIb30BAHMS
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IpU pe-

DK3aMeH
[IpakTueckoe 3aHsTHUE;

MICHHUHU 3aaa4.

1.4 PacnipenejieHue OLlCHUBAHUS Pe3yJIbTATOB 00yUeHHUsI 10 BUIAM KOHTPOJIS

HanmeHoBaHMe 3JIeMeHTA
YMEHHI WM 3HAHMH

®opMbI U METOABI KOHTPOJIS H
OLICHKH Pe3yJIbTATOB 00yUYeHusl

IIpome:xyTouHast
aTTecTanus

V1.1 chopMupoBaHHOCTH IPECTAB-
JICHU# 0 MaTeMaTHKe KaK 4aCTH MUPO-
BOU KYJIBTYPBI H MECTE MATEMATHKH B
COBPEMEHHOM IMBUIIU3ALIUH, CIIOCO-
0ax OMHMCaHMUs SIBJICHUN PEaTbHOTO
MHpa Ha MaTeMaTHYECKOM SI3bIKE;

Ornenka pe3ynbTaToB CaMOCTOS-
TeNbHOM padoTsl (110 BEIOOPY:
JOoKIa, coobiienue);; GpoHTalb-
HBIA U MHAUBUIyaTIbHBIA OTIPOC.

Y ]1.2 chopMupoBaHHOCTH MPECTaB-
JICHUH 0 MaTeMaTUYECKUX MOHITHIX
KaK BOXHEHIITNX MaTeMaTHYECKIX MO-
JIeIISX, TTO3BOJISIOIINX OTIMCHIBATh U
M3y4aTh pa3Hble MPOLECCH U SBIICHHS,
MOHUMaHHNE BO3MOXKHOCTH aKCHOMa-
TUYECKOTO IMOCTPOEHUS] MaTeMaTHye-
CKUX TCOpUH;

NunuBunyanpHBIA 1 GpOHTAITH-
HBIW OIPOC; MPOBEPKA pe3yIbTa-
TOB BBITIOJTHEHUS] CAMOCTOSTEIb-
HOM pabOoTHI

VY J1.3 Bnasienue MeToamMu JoKa3a-
TCJILCTB U AJITOPUTMOB PCIICHMH,
YMCHHUC UX IPUMCHATL, IPOBOAUTH
JIOKA3aTeNbHBIE PACCYXKICHUS B XOJIE
pelieHus 3a1a4;

WuanBuyanbHblil U GpoOHTAIB-
HBIM OIIPOC; MPOBEPKA pe3yJIbTa-
TOB BBIIIOJIHEHUS CAMOCTOSITENb-
HOM paloThl, MpakTHUecKas pabo-
Ta KOHTPOJIbHAs paboTa

- VY ]1.4 Bnanenue CTaHAaPTHBIMU
MpUeMaMy PELICHUsS PalMOHAIbHBIX U
HppalioOHAIIbHBIX, MoKa3aTeIbHBIX,
CTEIICHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUH U HEPABEHCTB, UX CHUCTEM,
WCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEP-
HBIX MPOTPaMM, B TOM YHCJIE IJISI T10-
WCKa IYTH PEUICHUs U

MJUTFOCTPALMU PEIECHUs YPABHEHUN U
HEPABEHCTB;

NunuBuayanbHbId U GpOHTAIIB-
HBI OIPOC; MPOBEPKaA pe3ybTa-
TOB BBIIIOJTHEHUS] CAMOCTOATEIb-
HOM paboThI, MpakTUUYecKas pado-
Ta, KOHTPOJbHAs paboTa

1 cemectp — arte-
CTaIus 1O TeKy-
MM OLIEHKaM

2 ceMecTp — aTTe-
CTaIus 1O TeKYy-
MM OILIEHKaM

3 cemecTp — aTTe-
CTaIMs TI0 TeKY-
M OI[EHKaM

4 cemecTp — dK3a-
MCH




Y]1.5 chopMupoBaHHOCTH IIPECTAB-
JIeHUi 00 OCHOBHBIX MOHATHSIX MaTe-
MaTHYECKOTO aHallu3a U UX CBOMCT-
BaX, BJIaJICHHNE YMEHUEM XapaKTepu30-
BaTh MOBeJICHUE (DYHKIUH, UCTIONB30-
BaHME MOJyYCHHBIX 3HAHUH IS OTIU-
CaHUs U aHAJIN3a PeasbHBIX 3aBHCHU-
MOCTEH,

WuanBuyanbHblil U GpoOHTAIb-
HBIM OIIPOC; MPOBEPKA pe3yJIbTa-
TOB BBIIOJIHEHUS CAMOCTOSITENb-
HOM paboThI, MpakTHYecKasi pado-
Ta, KOHTPOJIbHAS

V1.6 B1ageHre OCHOBHBIMU ITOHS-
TUSIMH O TIIIOCKUX U MTPOCTPAHCTBEH-
HBIX TEOMETPUUECKHUX (UTYpax, UX
OCHOBHBIX CBOMCTBaX; ChOPMHUPOBAH-
HOCTh YMEHHUSI paclio3HaBaTh T€OMET-
pudeckne (GUTypBI HA YePTEKAX, MO-
JIeJISIX U B pEalIbHOM MUPE; TpH-
MEHEHHE U3yUYEHHBIX CBOMCTB IreOMeT-
puueckux ¢puryp u Gpopmyn amis pe-
LIEHUsI TEOMETPUYECKUX 3a]1a4 U 3a-
Jla4 C MPAKTHYECKUM COACPKAHUEM;

OueHka pe3yJabTaToB CaMOCTOS-
TeNbHOM padoThI (110 BBIOOPY:
JOKJIaJT, COOOIIEHHUE); TPaKTHIe-
cKas paboTa, KOHTpOJIbHAs padoTa

Y] 7. ChopMupoBaHHOCTH IIPECTAB-
JICHHUH 0 TIpOIeccax U SIBICHUSX,
MMEIOIIUX BEPOATHOCTHBIN XapakTep,
CTaTUCTUYECKHX 3aKOHOMEPHOCTSIX B
pealbHOM MHUpE, OCHOBHBIX MOHSATHUSIX
3JIEMEHTAPHOM TE€OPUU BEPOSITHOCTEH;
YMEHHH HaXOIUTh U OLICHUBATh BEPO-
ATHOCTH HACTYIUICHUs COOBITUH B
MPOCTEHIINX MPAKTUYECKUX CUTYyaLU-
SIX 1 OCHOBHbBIE XapaKTEPUCTUKHU CITy-
YaiHBIX BEJIMYNH,

WuauBuyanbHblil U GpoOHTAIb-
HBI OIPOC; MPOBEPKa pe3ybTa-
TOB BBITIOJIHEHUS CAMOCTOSITENb-
HOM paboThI, MpakTHUYecKasi pado-
Ta

V]I 8. BnageHue HaBbIKAMH HCIIOJIb30-
BaHMS TOTOBBIX KOMITBIOTEPHBIX TIPO-
rpaMM MpU PEIICHUH 3a/a4.

NuuBuayanbHbIA U GpOHTAIIB-
HBII OIPOC; TPOBEPKA pe3yJIbTa-
TOB BBITMIOJTHEHUS] CAMOCTOSITEIb-
HOM paboThI, MpaKkTH4ecKas pado-
Ta




15 Pacnpeueﬂeﬂne THIIOB KOHTPOJbHBIX 3a/IaHUI 10 YJIeMeHTaM 3HAHUH U yMe}mf/i

Coaepxanue THI KOHTPOJIBHOIO 3aJaHUs
y4eGHOro MaTepHaJia o NporpaMme
Yl \YVi12 Y3 \/ &) Y5 Y/.6 Yia.7 Y/8.

Beenenue VO,
VO, CP YO, CP YO, CO |cp

vo, | vo Yo,

Paznen 1. Pa3Butue noHsTHS O yKcie CP’ CP, YO, CP,KP | VO, CP |vO,CP,KP | YO, CP | YO, CP | cp

Paznen 2. KopHu, crernenn u norapudmbl vo, | vo, vo.ce. k0 [y0. op VO, CP, |YO, CP, | YO, CP, vVO,
cp | cp | ! KP 11(0) co |CP

Paznen 3. [IpsiMbIe U IUIOCKOCTH B TIPOCTPAHCTBE vo, | vo, Vo, Kp vo, |vo.cp, lvo. cp, Vo, Kp YO,
KP | KP ’ CP, | KP KP ’ cp

Pasnen 4. DneMeHTH KOMOMHATOPUKU YO

YO, | VO, vO.CP |YO. CP |YO. CP VO, CP, | YO, CP, '
CP | CO ’ ! '~ lkp.co| co |CP

Paznen 5. KoopanHats! 1 BEKTOpHI vo, |vo.c vo. b |vo. cplvo. cp VO, CP. | YO, CP, YO,
cP | O ’ ! '~ kp.co| co |CP

Paznen 6 OCHOBEI TPUTOHOMETPHH vO vO YO, YO, YO, YO, YO,
CP CP YO,CP |CP CP,KP |CP,KP |CP,KP CP

Paznen 7. ®ynkImy, nx cBoOiCTBa 1 rpadHKH YO, |VYO, |YO,CP |VYO, YO, CP | VO, CP | YO,CP |VYO,
CP CP CP CP

Paznen 8. MHOTOrpaHHHMKY U KPYTJIBIE TENA VO, |VYO, |VYO,CP |VYO, VO, CP | YO, CP | VO, CP | VYO,
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Cp CP CP CP

Paszien 9. Hauana MaTeMaTHYeCKOTO aHAIN3a YO, |VYO, |VYO,CP VYO, YO, CP | YO, CP | YO, CP |VYO,
CP CP CP CP
Pazzen 10. Uurerpan u ero npuMeHeHue VO, |VYO, |YO,CP |VYO, VO, CP | VO, CP | YO,CP |VYO,
CP CP CP CP
Pazzen 11. DieMeHThI TEOPUH BEPOATHOCTEN U MATEMATHYECKOM YO, |VYO, |VYO,CP VYO, YO, CP | VO, CP | YO,CP |VYO,
CTaTHCTHKH CP CP CP CP
Pazzien 12. YpaBHeHuUs 1 HEPABEHCTBA YO, |VYO, |VYO,CP |VYO, YO, CP | VO, CP | YO,CP |VYO,
CP CP CP CP

VYO - onenka ycTHOro otBeTa; CP — OlleHKa BBITIONHEHHS CAMOCTOATENIbHON padoThl; [IP — HabmoqeHne 1 OLleHKA IesITeNbHOCTH
BO BpeMs npakTuueckoit pabotel; KII — olieHKa BHINOIHEHHOW KOMIBIOTepHOI! npe3enTanuu; Ol — oneHka mucbMeHHBIX padboT; T
— OIIeHKa pe3yNbTaToB TecTupoBaHus; KP — orenka koHTponbHBIX paboT; OC — oueHKa pe3yapTaToB 0030pa HHPOPMAIUK CalTOB.

1.6 PacnpeaejieHHe THIIOB M KOJIMYECTBA KOHTPOJIBHBIX 32JaHUI 110 3J1eMEHTAM 3HAHUI H YMEHHUH, KOHTPOJIMPYEMBIX HA TIPOMEXKY-
TOYHOIi aTTeCcTAllMH.

Copnepixanue TuN KOHTPOJIBHOr0 3a1aHUS
y4e0HOro MaTepHaJia o nporpaMmme Vil \yvag2 VA3 |VA4 | VAS VA6 \VI7 (VI8
Bsenenne OIl | OIl | oIl | oI1 OIl OIl OIl OIl

OIl | OIT | OIT | oIl OIl oIl (0)11 oIl

Pasznen 1. Pa3sBuTre MOHATHS O YHCIIE

Paznen 2. KopHuu, crenenu u orapumbl OITl | OIT | OII OI1 OI1 OI1 OIl1 OIl

Paszen 3. [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE OI1 OI1 OI1 oIl OI1 OIl OI1 OI1
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Pazzen 4. DaeMeHTH KOMOMHATOPHKH OIl | OIT | OIT | OoI1 OI1 OIl OI1 OIl
Pazzien 5. Koop/MHaTBI 1 BEKTOPHI OIl | OIT | oIl | OI1 oIl oIl OI1 OI1
Paszien 6 OCHOBBI TPUTOHOMETPHM OIl | OIT | OIT | oI OI1 OIl OIl OIl
T S ——— e p— w— Ol | Ol | Ol | ol | ol | o | ol | om
Pazzen 8. MHOTOrpaHHWKH U KPYTIIbIe TeTa OIl | OIT | OIT | OoI1 OI1 OIl OIl OI1
Paznen 9. Hauana MaTreMaTHueckoro aHanmsa OIl | OIT | oIl | oI (0)11 oIl (0)11 OIl
Pazzen 10. UHTerpan u ero mpuMeHEHHe OI1 OIl OIl OI1 OIl OIT OIT OIT
Pazzen 11. DneMeHTHI TEOPHH BEPOSTHOCTEH U MATEMATHYECKON CTATUCTHKH OI1 OI1 OI1 OI1 OI1 OI1 OIl OI1
Pazzien 12. YpaBHeHHs U HEPABEHCTBA OIl | OIT | oIl | OIl oIl OI1 OI1 OIl

OII - oreHKa MUCHMEHHBIX padOT

12




3. KoHTpoJIbHO-0LIEeHOYHbI€ MAaTEePHAJIbI 1JIs1 HTOTOBO aTTECTAIIUM 10 Y4eOHOI
AUCIHILINHE

Martepuajg aAMMHUCTPATHBHOI0 BXOIHOT'0 KOHTPOJISI 3HAHUN CTYJAEHTOB 110
aucuumiInge «MareMmaTuka»
Bapuanr 1
1. HaiiauTe 3HaUYCHUE BBIPAKCHUS
3,2'21-120,1
2. Ha pucyHke mokazaHO M3MEHEHHE TeMIepaTyphbl BO3AyXa B T€UEHUE CY-
Tok. Kakas TemmnepaTtypa Obuta B MOJIICHB ?

T.°C4

- W B

7/ N

0l 2 4/6 8 101214 161820,22 24 (1,4

Y

3. buner B kuno crout 250 pyOneit, a ouner B Teatp Ha 20% mopoxe Guiera

B KMHO. CKOJIbKO pyOsieit ctout ousier B Teatp?
4. Ha KoopauHATHOW PSIMOK OTMEYCHBI Yncia a, b u C.

- — -
a b c
N3 cneayromux yTBepKaeHUU BBIOEpHUTE BEpPHOE.
1) c-a<0
2) b-c>0
3) a-c>0
4) c¢c-b>0
5. KakoMy u3 JaHHBIX TPOMEKYTKOB MPUHAIJICKUT YUCIIO 3@?
1) [1;1,3]
2) [1,3;1,6]
3) [1,6;2]
4)  [2:4]

6. Pemmre ypaBHenne X + 3x = 4

7. Ympocrute Beipakenne a° — (a + 1)° + 3a°

8. Ha kpyroBoil nuarpamme MpeACTaBICHO COACPKAHHE PA3NUYHBIX THTA-
TENBHBIX BEIIECTB B HEKOTOPOM MpoayKTe. Kakux BemiecTB B 3TOM MPOIYKTE O0bIIe
BCEro?

13



; A Genxu
B AKHPHI
@ yrnesomst
T - npoyne
1) ©OenkoB
2) JKUpOB
3) yriaeBojoB
4) mpouunx

9. T'eomerpuueckasi mporpeccus 3ajaHa HECKOJbKUMU IMEPBBIMU YJICHAMMU:
2; -8; 32;...

HaiinuTe maThIi WIeH 3TOM IPOTrPECCUM.

10. HaiinuTe Tutomaas Tpamennu, n300pakeHHON Ha PUCYHKE.

F 5. @

r—l
A 6 H 8 D

]"."E.'I.Jlz

11. U3 dbopmynsl E =

KHUTCIIbHBI).
12. Pemute HepaBeHcTBO: 5(1 - X)(Xx - 2) >0

BBIPA3UTEC IICPEMCHHYIO V (BCC BCIIMYUHBI I10JI0-

Bapuanr 2

2.4

1. HaiinuTe 3HaYe€HUE BBIPAKEHUS

2. Ha pucyHKe moka3aHO H3MEHEHHE TEMIIEPATYPHI BO3IyXa B TE€YEHHE CY-
TOK. BO CKOJIBKO 4acOB ObLI JOCTUTHYT TEMICPATYPHBIH MAKCUMYM 32 3TH CYTKU?
n°Ct

30
29
28
27
26
25

24 Y
23
22

0] 2 46 81012141618202224 v

14



3. AGpuxkocs crosat 150 pyOueii 3a kunorpamm, a geperrast — 180 pyoieit
3a kmtorpaMm. Ha CKOJTbKO TIPOIIEHTOB YepeNTHs JOPOKe a0PHUKOCOB?
4. Ha xoopauHATHO MPsSMOW OTMEYEHBI yuciia a u b.

. -
a 0 b
5. U3 cnenyromnux yTBEpkKICHUN BHIOEPUTE BEPHOE.
1) -3a<0
2) b+a>0
3) b-a<0
4) |a|-b|>0

6. YKaXuTe HauMEHbIIIEE U3 YUCEII.

1) 445
2) 10"

3) =: 1072

S 1072
4) 524 3%

7. Pemmte ypasHenune X + X = 0

8. IIpeoOpasyiiTe B MHOTOWICH BhIpaxkeHue (a - b)(2a - b)

9. Ha xpyroBoii AmarpaMMe MpeaCTaBICHO COJIEPKaHUE Pa3IMIHBIX MHTA-
TENBHBIX BEHIECTB B HEKOTOPOM MPOJyKTe. KakuxX BEmECTB B 3TOM MPOTYKTE MEHb-
1Ie BCero?

6
D ] Genxu
N E] s
yrAeBoast
L . npoune
1) OenkoB
2)  KUpPOB

3) yriaeBomoB

4) npouux

10. T'eomerpudyeckas mporpeccusl 3ajaHa HECKOJIBKUMH TEPBBIMH YJICHAMH:
1;3;9;...

Haiigure cyMmMy miepBbIX BOCBMH €€ YJICHOB.

11. HaiiguTe muiomaas napasuiesiorpamma, n300pakeHHOT0 Ha PUCYHKE.

15



A H D

abe
12. U3 dopmynsl § = — BbIpa3uTe nepeMeHHyo R (Bce BETMUUHBI TO-
E—7 -
JIOXKUTEIIbHBI).

13. Pemmre HepaBencTBo: 3(X - 3)(X +5) >0

Paznen 1
Pa3ButHe mMoHATHA 0 YHCJIE

3axanus AJ1 NPOBEPOYHO padoThI CTYICHTOB
1 Breinmonnu neicTBus.

(5_2_1_5_1):(1_315_3)
1HLr T3 8 8 B 14
+4— ):

g 13 B 8
3)(1ﬁﬁ+5?—1)'(8

3 1 1 39

2—
4) B 15 14 T3

16



1 2 3y .3
1= +22 +32 ] 32
(2 3 4) 5

14 — 15l :2‘.1
8 5

12)

2. BBIMOTHATD NeHCTBYSI HAJl KOMIUIEKCHBIMU YHCIIaMH, ITPEICTABUB PE3yJIbTaT B ajl-
reOpanuexoit ¢dopme:

1) (1+21)2.(1+21)2.

2) (1-1)3—(1+0)3.(1-1)3—(1+i)3.

3) 11+4i+14-i.11+4i+14-i.

4) (1-i1+1)3.(1-11+i)3.

3agaHus 18 KOHTPOJIbLHOM PadoThl CTYACHTOB
no pasaeny 1 «Pa3putrue moHATHS 0 YHCJIe»

Bapuant 1
1) Amtopyuka B mMarasuHe ctouT 19 pyoueii. Ckosibko pyOJieH 3aIriaTuT
nokymnarenb 3a /0 aBTopydek, eciu mpu nmokymnke 6onee S0 aBTopydek Mara3uH jelna-
eT ckuaky 10% oT cToMMOCTH BCEH TTOKYTIKH.

2) Haiinure 3HaYeHHE BBIPAKCHHUS
a) 3.4

TI-33
0) 5,7*3,5-5,2*7,3

3) Haiigute 3HaYeHUE NPOOH:
12,8:0,64+3,05:0,05

8~2—:1fl~—1
3 9

4) Haiinute cyMMy, pa3HOCTh M ITPOU3BEICHNE KOMIUICKCHBIX YHCEI Z1 U Zp:
a) z; = (2+61); z, = (3-8i);
0) z; = (3+71); 2, = (4-91).

5) U3 psina drcen BHITUIIATE BCE HATYPAIbHBIC YUCIIA:

1; 2; /3; -7; 5/8; 1,2; -+/3; -\/8

BapuanTt 2
1) IllapuxoBas pyuka crout 40 pyGneii. Kakoe HauOoibIee Yuciao TaKux
pyuek MoxHO Oyzaet kynuth Ha 300 pyO6ueit mocne yBenuueHus uensl Ha 10%7?

2) Haiiaute 3HaueHUE BBIPAKCHUS .
) 5
0) 5,4*2,6-6,8*5,1

17



16
3) Haiigure 3HaucHue 1pooH:
203,4:9—(5,39 —7,39)
3,7 1

14 9 3
4) Haitnute cyMMy, pa3HOCTh M ITPOM3BEICHNE KOMIUIEKCHBIX YUCEI Z1 U Z7:

a) z, = (2+61); z, - (3-8i);
0) z; = (3+70); z = (4-9i).
5) U3 psa yrces BHIMUIIIMTE BCE TISITBIC YNCIIa:

1; 2; +/3; -7, 5/8; 1,2; +/3; -/8

Bapuant 3
1)  Terpans crout 20 py6neii. Kakoe HanOobIIee YiCiio TAKUX TeTpaaen

MOXKHO OyneT KynuTh Ha 650 pyOneit nmocne nmoHmwkenus neHs Ha 20%7

2) Haitqute 3HaueHUE BhIpaKECHUS
a) 3,2*2,1-1,2*0,1
0) 5,2*6,7+4,6*8,4

~ 7 4 3
B -— e . —
g 5 14
1

1——
3

|t

o

r.

3)  Haiinure 3HaueHue qpoodu:
12,8:0,64+3,05:0,05
83:13—1
379
4) Haitnute cymMmMy, pa3HOCTb U IIPOU3BEJICHUE KOMIUICKCHBIX YUCEN Z1 U Zj:
a) z; = (2+61); z, - (3-8i);
0) z; = (3+71); 2, = (4-91).

5) U3 psana urcen BHITUIIATE BCE PAIIMOHAIBHBIC YHCIIA:
1; 2, J/3; -7; 5/8; 1,2; -4/3; /8

Tema 1.1. PantuoHanbHbIe M UPpAIIMOHAJIBHBIE YUCTIA

Haiinure 3Hauenue qpodu:

203,4:9—(5,39—7,39)
3,71

14 9 3
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Pa3nen 2
KopHu, cTenenu u jorapugmsl
3anaHus 115 NPOBEPOYHOIl padOTHI CTYIEHTOB
1. Pemnts ypaBHEHUS

a) Vit -0 +T7=-1, d’ f'jl-I+ ‘T_dzz—\/.‘r'-’— 12,
\" T »:r}l
Mvr-2++J/24+2=0 eElVE=2+Vr+T7=14vd-r,

e)V3-r4+/7-5=3 fi (42 =9)/r = 1=0.
Beruucnure  log, 16.
2

Beruncnure 51193,
Beruucnurs  10g,135-109,20 + 2log,6.

N

1
—|Og -
Beuucnute  16'%:° -5 17,

Beruncaurs log, ,;0,64 +log,;10.
log,; 0,125xl0g, 64
log, 2 '

N oo kow

Beruuciaurs

8. Haiitu 3HaUYeHHE BBIpAKECHHUS Iog74—9, ecim log,b=25.
b

3log,12°
|09108 6
10.Pemuts ypaBaenue log,4x - log,6 = log, 20.

9. Haiiti 3HaueHne BeIpaXkeHus log: 27 +

11.HaiiauTe KOpeHb UM CYMMY KOpHEH YpaBHEHHUSI, €CJIU UX HECKOJIBKO
log, (2x +12) - log,(x - 9) = log, x .

12.Brinonau neiicTBUA.

2,1
1) x° x*’
2 +x* 2 +x°
a) x5+x3’6) x° ’B)
6x N 1
2) 25- x*  x+5’
5x +5 6x +1 5 x+1
a) 25- x*7 §) 30 +x- x*" g) 5- x" 1) 5- x*
6 2

4

3) X Xy

. 3
’ r) X’ +x*

3
X8

4 . _ 4 A4 6y3— 2x*

a) x5y— xy‘“ 6) X4y3’ B) X5y4’ F) x5y4 :
2a+1 a-1,
4) 12a 8a ’




a—+2. a—+2 a—+5. a—+>5
a) 4a ' @) 24a’ ) 24a’ 1) 4a

(m- n)’ 4m n.

5) 2mn m n’
m—+n 2m
a) m 6)2m—2mnB)m—n r)2m-mn
x* +x* 5x* -5
6) 7y 2y’
5x- 5. y 3x%y 5(x-1)
a) 3x’y’ 6) 5x” - 1 B) 5x- 55 ) 3x?
Tect. IIpeodpa3oBanue ajredpan4ecKuX BbIPpaKeHU

2 2
- +
A1 Ilpu cokxpamennu npobu X -2ty HOJTYYHM:
ox =5y
+ —
1) x+y; 2) al y; 3) al y; 4) x—y.
5 5
3
A2 [Ilpu coxpamenuu npodu 1842 IOy YUM:
a
6 2 2
1) §ab; 2) a b; 3) §ab; 4) 1,5ab.
5,8
A3 3HAYCHHE BBIDAKEHUS = npu a = -6 paBHO:
1 1
1) 6; 2) —6; 3) —: 4) -—.
) ) ) c ) 6
A4 TIpu ynpomenun seipaxenust (b - 4)(b+2) - (b - 1)° TIOJTY UM
1) -7; 2) -9; 3) -4b-7; 4) -4b-9.
&x 0 O & 1 10
A5 llpu ynporuennu BeIpaKeHus g— - —zI!g—+—I NOJy4YuM:
y Xg gx yp
1) x+y; ) 3) 11V, 4) x-.
x+y xX=y
13
A6 a2h®
Ipu ynpoIeHNH BBIPAXKEHAS —— MOJNy4HM:
ath®
11 11
1) a %b 5; 2) a%b5; 3) arb; 4) a’b

A7 Tlpu ynpomennu Beipaxkenns /81a —/49a ++/16a momydmm:

1) 6a; 2) 6+/a; 3) 48a; 4) 4/3a.

5
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Bl

B2

B3

B4

Cl
C2

C3

YrpocTture BbIpaKeHHE

3a° + 64 _ 2a
a’-9 a-3

3Has, 4To X — 2y = 5, HaWAUTE 3HAYCHHUE IpoOU

4x? - 32xy +16)°

4x -8y
g 1 1 6 a*-2a%’+b?*
YrupocTure BbIpAKEHUE 57~ 5 z¥ :
(a+b)* (a-b); ab
1
11 2 22 24
VIIPOCTHTE BHIPAKEHUE X 3y 36x3 + y3: 9 3y 37
¢ 5 &
a’®-ac®+2c% -4 a’ —4a+4
YIIpOCTUTE BBIPAXKECHUE 5 4 5 5 5
a® +2a+2c? a®+ac® -2a-2c
YHpoCTUTE BBIPAXKEHUE
& 25 2a  a>+254°0 g 154 §
2 B T3 tfa-ot
a“+5a+25 5-a a°-125 ;¢ a-5g
-2 2 -1
+
Vrpocrute Beipaxenne (a +b) ™ x a b % Zab 29 T 2ab 2
at+b™ éa’+b’p &a+by

3amaHus 115 KOHTPOJbHOI padoThI CTYAEHTOB
no pasaeny 2 «KopHu, creneHu u JJorapumsbi»

1. Pemnte ypaBHEHMS:
a) V4-35=7;

0) V40 -x* =3x;

B) V2x+3=412-x.

2. Brruuciure:

a) log,16 - log, 64

0) logs12 +log, 3

B) log,,36 +log,, 4

3. Brruuciure:

a) 3I09318
6) 0,3°%*% - |og, log, 81;
8) log, log, 9 - 8"%?,

4. Onpenenure X, €CIu:
a) log, x=-3:

6) logy x=-2:

g) 100, (5x -1)=2.

- log, log, 81;

BapuanT 1
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5. BeImmonnaure 1enucTBUA.

(P | ()
\y X —y/\ X+y ]

Bapuanr 2
1. Pemute ypaBHEHUS :

a) V12+3x =2;

6) Vx?+5=3;

B) m:bc.

2. Beruncnure:

a) log, 27 - log, 81;

0) log,81-log, 27;

B) log,250-log; 2.

3. Brruucaure:

a) 5% - log, log, 16
6) 5°%' -log, log,16;
B) 0,3°%:% - log, log, 81.
4. Onpenenure X, €CIu:
a) log, x =-1;

6) logs x = -3;

B) log; 5(x-1)=2.

5. BeImmosiauTe 1EUCTBUA.

2ab a—b b
G+D):(Q+D+5)

(a+b—
A\

BapuanTt 3
1. Pemmte ypaBHEHUS:

a) Jx+2=3;

0) V20 -x% = 2x;

B) Vx+3=+5-x.

2. Brruucnure:

a) log,16 +log, 64 ;

0) logs250 - log; 2;

B) log,16+1log, 2.

3. Brrumucaure:

a) 3°%* - log, log,512;
6) 0,3°%:* - log, log, 81;
B) log, log, 8-8"%2
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4, Onpenenure X, €CIU:
a) log, x=-2:

0) logy 5(x-1)=2;

B) log,(x-1)=3.

5. Beimonaure 1encTBUA.

(‘l-i- 2 \(X_x:-kyz\

\y xXx—=y/\ xX+y )
Pa3zgea 3
IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 3aaHus VIS IPOBEPOUYHOii padoThI
CTY/IEeHTOB

3agaua Nel. [Toctpouts ceuenue terpadapa SABC mnockocThio, mpoxoasieit yepe3
touku D, E, K, rne DEAB, EESA, KESC.

3agaua Ne2. [Toctpouts ceuenue napamienenunena ABCDA1B1C1D1 mnockocThio,
npoxoxsamier uyepes Touku P, K, M, rne PED1C1, KEA1D1, MEBC.

3agaua Ne3. I[Toctpouts ceuenue napamienenunena ABCDA1B1C1D1 mnockocThio,
npoxoasie yepe3 Touku T, H, M, rne TECC1, HEDD1, MEAB.

3apaua Ned. TToctpouts ceuenune napamienenumnena ABCDALB1C1D1 miockocTsio,
npoxopsiie yepe3 nanuple Touku E, F, K, rne EEAAL, FEA1B1, KEB1C1.
3agauya Ne5. [loctpouts ceuenue terpadpa SABC MI0CKOCTBIO, MPOXOISIICH Ue-
pe3 nannbie Touku K, M, P, rne KESC, MESA, PEABC.

3apauya Ne6. [Toctpouts ceuenue napamienenumnena ABCDALB1C1D1 miockocTsio,
npoxozsuien uepes Touku K, L, M, rne KEB1C1, L €AALl, MEAD

3agaHusA 1)1 KOHTPOJIbHOM padoThl CTY/IEHTOB
no paszaeny 3 «IIpsiMble M JIOCKOCTH B POCTPAHCTBE»

Bapuanr 1
3aganue 1. BeinonHUTe YepTexK NUPAMU/IBI:
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C nmomomrsto cumBoioB N, I u | 3anomnure Tabmuiy:

ADB

DBC

ACB

ADC

KM

C

AB

BD

EC

DC

K

Brimoaaute yeptexx kyoa ABCDA;B,C1D;. ITo ueprexy ykaxure:

3ananue 2

a) mpsMbIe TapajuteabHbIe psiMoi AD;
0) ipsimble ckpemuBatonuecs ¢ npsimoit CCy;
B) IUIOCKOCTH TapaJijieibHbIe IpsaMoit AB.
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Bapuanr 2
3aganue 1. BeinoiHUTe YepTeX MUPAMU/IBI:

D

C momompio cumBosioB N, T u T 3amomHuTe Ta0JuILy:

ADB | DBC | ACB | ADC

MK

CE

BD

M
E

AC

AD

3ananue 2

Beimonaute yeptex kyoa ABCDA;B;C1D;. Ilo ueprexy ykaxwure:
a) MpsMbIe TapajuieabHbIe TpsiMoi AB;

0) psiMble cCKpenuBatonrecs ¢ npsmoit DDy,

B) IUTOCKOCTH TapajuieibHbie psiMoi AD.

Pasznen 4
JieMeHTbl KOMOMHATOPUKH
3amaHus AJ15 NPOBEPOYHOI padoThI CTY/IEeHTOB

1. Cama, Ilets, Henuc, Onst, Hacts wacto xoast B kade. Kaxawiii pas,
o0Oenasi TaM, OHM pacCaXUBAIOTCS TO-pasHOMY. CKOJIBKO JHEH APY3bsi CMOTYT 3TO
caenath 6€e3 MOBTOPEHUs?

2. U3 cTyAeHTOB MITU pa3HBIX TPYII HY>KHO BBIOPATH JBOUX JEKYPHBIX.
CKOJIBKO Map JACKYPHBIX MOKHO COCTaBUTh (CTYIEHTHI B Mape HE JOJDKHBI OBITH U3
OJTHOU TPYTIIbI)?
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3. B 15-ii rpynme siydiie Bcex MaTeMaTUKy 3HAIOT S5 cTyaeHToB: Bacs, [u-
Mma, Ouser, Kats u JIrona. Ha onuMmnnany mo MaTeMaThke HY»KHO OTIIPABUTH Iapy, CO-
crosmyto u3 1 manpunka u 1 neBouku. CKOTBKUME CTIOCOOAMH MPEToAaBaTeb MO-
KET BBIOPATH 3Ty Mapy?

4. Ha Bwibopax nmobenunu 9 yenosek - Cadonos, Hukonaes, Ilerpos, Ky-
nakoB, MumuH, ['yce, BononuH, Adonun, TutoB. VI3 HUX HYKHO BeIOpaTh Ipejce-
naTens, 3amectutens u npodopra. CKOTBKUMH CTIOCOOAMH 3TO MOXHO C/IEJIaTh?

5. B moBenupHyr MacTepckyr TpuBe3nd 6 u3ympynoB, 9 anmazoB u 7
candupos. FOBenupy 3akazanu Opacier, B KOTOpoM 3 U3yMpyJa, S aiMa3oB U 2 carl-
¢upoB. CKOIBKUMHU CITIOCOOAMH OH MOKET BHIOpaTh KaMHU Ha OpacieT?

6. B oropome y 6al0ymku pactyT 3 Oenble, 2 anble U 4 4YalHBIX PO3BI.
CKOJIBKUMH Pa3IMYHBIMU CIIOCOOAMU MOXKHO COCTaBUTh OYKET U3 TPEX pO3 Pa3HOro
sera’?

7. Bo 2-ii rpynne 6 gemoBek (I'ans, CBera, Kars, Onst, Makcum, Burs)
ydarcs Ha Bce mATepku. [emaprameHT 00pa3oBaHUs MPEMUAPOBAI JIYUIIUX CTYICHTOB
nyteBkamu B CaHkT-IleTepOypr. Ho, k coxanenuto, myTeBok Bcero 4eThipe. CKOIbKO
BO3MO’XHO BapUaHTOB BBIOOpA CTYJEHTOB Ha OT/IBIX ?

8. B cryaeHdeckoii CTOJIOBOM Ha IEPBOE MOXKHO 3aKa3aTh OOPII, COISHKY,
rpuOHOM CyII, Ha BTOPOE - MSICO C MaKapOHAMH, PbIOY ¢ KapTOIIKOM, KypHIly C pH-
COM, a Ha TPEThE - Yail 1 KOMIOT. CKOJBKO pa3InYHBIX 00€I0B MOKHO COCTaBUTH U3
yKa3aHHBIX OJ1r0117?

9. B paifone moctpowin HOBOe yueOHOe 3aBenieHne. M3 25 yenoBek HYKHO
BBIOpATh AUPEKTOPA, 3aMECTUTENSI TUPEKTOPA, 3aByya Mo ydeOHOU paboTe M 3aByua
1o BocnuTaTeapHON padore. CKOIBKUMU CITIOCOOAMHU ATO MOXKHO CJ€1aTh?

10. B kabuHeTe qupeKTOopa IOBEJIMPHOIO Mara3uHa UMEETCS KOJI, COCTOSIIUN
U3 JIBYX pa3JIMYHBIX [VIACHBIX OYKB pyccKoro ajidaBuTa U U3 3-X pa3iIMyHBIX LUDP.
CKOJIBKO BapHaHTOB MpPHUAETCS MepedpaTh MOIICHHHUKY, YTOObI pa3aoObITh JIparo-
IIEHHOCTH, KOTOPBIE TaM XPaHATCS?

3aaHus 11 KOHTPOJbHOM PadOTHI CTYACHTOB
no pasaenay 4 «JjgeMeHTbl KOMOMHATOPUKH»

Bapuanr 1

1. Crynendeckas TpyImia HaCUMTHIBAET 25 4enoBek. HyxHO BBIOpaTh Tpoux
YeJIOBeK Uil OKa3aHUsl MOMOIIM JETCKOMY NoMy. CKOJIBKUMHU CHOCOOaAMH MOMKET
ObITh BIOpaHa 3Ta Tpoiika?

2. Pacniucanue ogHOro IHS COCTOMUT U3 7/ YpokoB. OmpeneauTs 4ucio Bapu-
aHTOB pacrucaHus npu Beioope u3 10 mucruruivd (YpoKH B TEUEHHE JIHS HE MOBTO-
pSIFOTCS).

3. B marasune cyBeHUpoB mpojiatoTcs ctaTydTku 11 BugoB. CKOJBKUMHU CIIO-
co0aMu MOHO KynuTh 12 cTaTy3ToK?

4. CKOJBKUMH CIIOCO0aMHM MOXHO BBIBECTH CO CKiIaja 15 AmmKoB Ha Tpex
aBTOMAIIIMHAX, €CJIA Ha KAKIYIO0 MAITUHY TPY3SIT MO 5 SIHMKOB?
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5. K xo34uny noma npunuind 4 rocts. 3a KpyribM CTOJIOM S Pa3HbIX CTYJIbEB.
CKOJBKUMH CTIOCOOaMH MOKHO PaccaauTh TOCTEH 32 CTOIOM?

Bapuanr 2

1. Ha tpenupoBke 3anumatorcsa 12 6acker6onuctoB. CKOTBKO MOXET OBITh
OpPraHU30BaHO TPEHEPOM PA3HBIX CTAPTOBBIX MATEPOK?

2. Pacniucanne ogHOro IHA COCTOMUT U3 6 ypokoB. OmnpeneianuTs Yucio Bapu-
aHTOB pacIUCaHus MpU BeIOOpE U3 9 TucHUIUIMH (YpPOKH B TCUEHHUE THS HE MOBTOPS-
I0TCS).

3. B marasuHe cyBeHHUpOB MpojaaroTcst cTaTydTKu 9 Bum0B. CKOJBKUMHU CIO-
cobamu MOxkHO KynuTh 10 craTty>TOK?

4. CKOJBKUMH CIIOCOOaMU MOKHO BBIBECTH CO CKJIaJia 8 SIMKOB Ha JBYX aB-
TOMAaIIMHAX, €CIU Ha KXKIYI0 MAIIUHY TPY34T 10 4 suuKa?

5. K x0341Hy 10Ma IPUILUIKA S TOCTA. 3a KPYTIIbIM CTOJIOM 6 pa3HbIX CTYJIbEB.
CKOJBKUMH CTIOCO0aMH MOKHO PaccaanuTh TOCTEH 32 CTOIOM?

Pa3znen 5
Koopannartsl 1 BeKTOpbI
3anaHus 1/ NPOBEPOYHOIl padOTHI CTYIEHTOB

Bagaua 1. [lansr 4 Touku A (2; 7; - 3), B (1; 0;5), C (-3; - 4;2), D (-2; 3; - 1).
VYkaxure cpeau BexkropoB AB, BC, DC, AD, AC u BD paBHbie BEKTOpBI

3agaua 2. Jlane 4 Touku A (0; 1; - 1), B (1; - 1;4), C (3; 1; 0), D (2; - 3;5).
HaiinuTe xocunyc yria mexay Bektopamu AB u CD.

3amaua 3. Jlan BeKTOp a(1;2;3)a(1l:2;3) yajinure KOJUIMHEAPHBIN €My
BeKTOp ¢ HavajoM B Touke A (1; 1;1) u koHmom B Ha mimockoctu Xy

3agaHus 11 KOHTPOJILHOM PadoThl CTYACHTOB
no pasaeny 5 «KoopamHaTbl U BEKTOPbI»

Bapuanr 1.
1. Tanbr Toukn M(5;1;2), N (4;5;-1), P (3;3;1) u Q (2;1;4). Beruncinure pac-
CTOSIHHE MEXTy cepeaunamu otpeskoB MN u PQ.
2. Haiimute paccrosaue ot touku B (7;4;7) 1o oceit koopauHar.
3. Jlausl BekTopsl a (2;-5;4), E (4;-5;3), ¢ (4;3;1) m ﬁ (3;4;2). Berumciure
CyMMY BEKTOpOB a 1 ¢, b u d.

4. Nansl BekTopsl (2:m; 1) 1 (8;12;m). [Ipn kakux M u N 3TU BEKTOPHI KOJI-
JIMHEapHbI?
5. Manb! uetsipe Touku A (2;4;1), B (4;4;5), C (-1;-4;8) u D (1;2;1). Haitnure

KOCHHYC yriia ¢ Mexny Bektopamu AB u CD.

Bapuanr 2.

27



1. Tansr Touku M(1;-1;-3), N (-4;3;-4), P (-3;4;2) u Q (2;1;-4). Beruuciaute
paccrosiHue Mexay cepeauHamu otpe3koB MN u PQ.
2. Haiigute paccrosuue ot Touku B (5;6;4) 10 oceit koopauHar.

3. Jlansl Bextophl a (1;-4;2), b (-3;5;1), ¢ (2;-4;5) u d (4;2;0). Boluncnure
CyMMY BeKTOpoB a ¢, b u d.

4. Nanst Bextops! (5:11;4) U (10;6;m). IIpu Kakux M 1 N 9TH BEKTOPHI KOJ-
JUHEapHBI?
5. lans! uetsipe Touku A (7;4;6), B (4;5;7), C (2;5;-3) u D (8;-6;2). Haitnure

KOCHUHYC yTJila (o MCXKIY BCKTOpaAMHU E H E

BapuanT 3.
1. Tansr Toukn M(2;-1;3), N (-4;1;-1), P (-3;1;2) u Q (1;1;0). Beruncioure
paccrosinue Mexay cepeaunamu otpe3koB MN u PQ.
2. Haiigute paccrosinue ot Touku B (-2;5; 3,5) JI0O OCEH KOOpIMHAT.
3. lausl Bekrops! 3 (-1;5;3), b (3;0;2), ¢ (0,5;-3;4) u d (2;1;0). Beruucinure
CyMMy BekTopoB a u ¢, b m d.

4. lanbl BekTophl (3:m;9) 1 (6;8; m). [Ipu kakux M U N 3TU BEKTOPBI KOJI-

JUHEapHBI?
5. Mansr yerbipe Touku A (-2;3;0), B (7;4;6), C (1;4;6) u D (4;6;1). Hatigure

KOCHHYC YIJIa () MEXIy BEKTOpaMHU AB u CD.

Pa3nes 6
OCHOBBI TPUTOHOMETPUH
3agaHusA 1J1 NPOBEPOYHOIl padoThI CTYAEHTOB

1. Beruncauts: a) cos 780°;
0) sin 13p
6

B)sina, ecrmcos a= -2 up<a<Pt:
13 2
2. Beruucnuts: a) sin 780°;

0) cos @;

B) COS a, ecnnSlna——% up<a<P:

3. Yopoctuth BeipaxkeHue: a) sin (a + b) + sin (a — b);

sings—p+a9+sin(2p +a)
6) ¢ 2 ] .
2cos(- a)sin(-a) +1
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sin 2a
B) 14 .
1+ cos2a

4. YupocTtuTtb BeIpaxkeHHe: a) c0S (a — b) —cos (a + b);

6) sin(-a) +cos(p + a)

1+ 2005%3 - agcos(—a)
e2 g
l1-cos2a .
B) —————
sin 2a

5. Haiiti kopau ypaBHenuss 2€08° X —sinX +1=0: ga npomexyrre [—27; 27]

6. Haiitn kopru ypastenust S X +SIX=2=0. yo pyovescyTre [0 27]

0 0,
7. BwUUCIATH 3HAYCHHS BHIPAKCHUIN: a) cos105" +cos757;

1z 5w
COS—— + COS—:

6) 12 12°

. : 0 _ oi 750,
8. BBIUMCINTH 3HAUEHNS BeIpakeHuii: a) SIN105" —sm757;

|17z Sx
COS—— — COS—

6) 12 12"

sin105” +sin165°.

B)

sin75° +sin45°
sin285° '
sin70° +sin20°
c0s205° '

9. HaiinuTe 3HaUCHHE BHIPAKCHHS

10. Haiigute 3HaueHNE BBIPAXKEHUS .



3aaHus 118 KOHTPOJbHOM Pad0oThI CTYACHTOB
no paszjaeny 6 «OCHOBbI TPUTOHOMETPUM»

Bapuanrt 1

. T
sin 30°+ cos —— tg45°
1. Bremuuciaure 3
2. Beruucaure

sinL—g—ﬁ); COSS—”; tvl Iz
4 4 S 3 2
a) 6) B)
1 3
1 cosx=— sinx=—
3. Pemmte ypaBHenue a)€*~ V7 () Z B) 2,
4. Pemure ypaBHeHHE COS™ X +C0sX—2=0,
5. Pewmre ypaBHeHue Sin“x+2c0sx=1.
6. HaiiguTe KopHH ypaBHEHUS Ha 3aJJaHHOM POMEKYTKE!
. 1
sinx=— -
a) 2, x 1[0; 2x]
1 —_—
0) COSX=-—, X 1 [-m; ]
Bapuanr 2
sin 30°+cos z_ tg45°
1. Beruamcnure <
2. Beruucaure
13/
clg7—f; COS(‘ ?7) ; sin 197’7
a) 0) B)
. f3 1

3. Pemmth ypaBHeHue a)sinx=1 0) COSX = ”; B) tgx = =

]

4. PemmTh ypaBHeHHe 608 X +35sinx—7=0,
5. Pewmre ypaBHeHue SinX+2C0sx=1.
6. HaiiguTe KopHH ypaBHEHUS Ha 3aJJaHHOM MPOMEKYTKE!

a) sinx = ¥ X T [-z:2x]
V3

6) cosx==, Xx T[-2m 7]
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Paznen 7
DYyHKIUH, UX CBOHCTBA U rpauKH
3anaHus 1/ NPOBEPOYHOIl padOTHI CTYIEHTOB

Tect. ®ynkuuu. O6aacTh onpeaeseHuss U 00J1aCTh 3HAYEHUT

Bapuanrt 1
Al. HaiiguTte 3HaYCHUE BBIPAKCHUS g0,75 —EQ:Z —EXO,S.
e 6g 8 3
17 4 5 23
DIl -1 3)-2; -2
)21’ ) 21’ 3 6’ ) 42
A2. ®ynukuus 3agana dopmytoii  f(x) = 4x* +8.  Haiimure f(-2).
1) 24; 2) 0; 3) 8§; 4)-8.
A3. Haiiyiure o61acts onpeeseHust QYHKIHE y=x"-3x*+7.
1)(-¥ 0); 2) (-¥ +¥); 3) (-¥71; 4 [7; +¥).
o _2x-18
A4. Haiigure 00iacTh onpeneacHus GyHKIAN y = c
- X
D(-¥5)EG; +¥; 2) (¥ 9EO; +¥);  3)(-¥ -5)E(-5 +¥); 4)(5;9]
)
A5. Haiigure obnacts onpeneneHus QyHKINUH, 5
3a/1aHHOM Ha PUCYHKE.
D21 2)[4;4]; 3)[-2;0;  4)[44) AT
AG6. . dynakuus y =f(x) 3amana rpagukoM Ha OTpe3ke
[-3,7; 4]. Vkaxure 001acTh €€ 3HAUEHUIA. 19y 1]
1)[0;5]  2)[-3;5 3) [-3;2 4) [-4;4 EELWEH SRS
) [0;5] ) [-3:5] ) [-3:2] ) [-4:4] \ ponan
EEERCL W /AEREN
B1l. ®yukumst p(x) 3agana Gopmymnoii p(x)= 3x+v/ 2, a L 1] \/ .
V(x)= Ip(x)l. |
Beraucnure 3nauenue ¢pynknun p(-1001)+ V(-1001). ' 2
Bapwuant 2
. LR 50.7 2
Al. Haiinure 3Ha4eHue BbIpakeHus: ¢0,75-—+:— - =x0,5.
e 6g 8 3
17 4 5 23
DIl -1 3= -2
)21’ ) 21’ 3 6’ ) 42
A2. Oyukims 3agana popmymnoii  f(X) = 4x*-8.  Haiiaure f(-2).
1) 8; 2) 0; 3) -24; 4)-8.

A3. Haiinute o6acTh onpeneneHus @yHKIUHA y=x4-6x2+ 14
1) (-¥14];  2)[14;+¥); 3)(-¥ 0); 4) (-¥ +¥).



3x-18
x+1

1)(-¥ 6)E(®; +¥); 2) (-¥ DEL +¥;  3)(-¥ -1)E(-L;+¥); 4)(-1;6].

A4. Haitqute o6nacTh onpeneneHus QyHKIUA y =

A5. Hatimure o6sacth onpeaencHus QyHKINH,
3aJJaHHOM HA PUCYHKE.
1) (-2; 11; 2) [-5; 4);
3) (-2; 1); 4) (-5; 4).

A6. . ®ynkuusa y =f(X) 3agana rpadpuxom Ha orpesserIHAl st o6nacTs ee
3HAYCHUHU.

B1. ®ynkmus p(x) 3agana Gpopmysoi p(x)= 5x- , V(x)=
Ip(x)|. Beruucnure 3HaueHune ¢yHKIIMU A vt
p(-999)+ V(-999). in
[ B
AR AR
A

HccnenoBanue pyHKumMU

ITo pucyHnky onpenenure:

1) O.0. dpyHKINH

2) ObnacTh 3HaUEHU (YHKIHH

3) Haunbopliiee ¥ HAaUMEHbBIIIEE 3HAYCHUS (PYHKIITHH
4) TIpoMexyTKH BO3pacTaHHs U YObIBaHUS (DYHKIIUH
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Wl

ITo pucyHky onpenenure:

1) 0.0. dynkmH

2) OGnacTh 3HaYCHHUH (HYHKIHH

3) Haubonbiee n HanMeHbIIIee 3HAaYCHUS PYHKIIUH
4) ITpomMeXyTKH BO3pacTaHUs U yObIBaHUS (PYHKIIHH

3anaHus 1 KOHTPOJIbHOM PadoThl CTYA€HTOB
no pasjaeny / «@yHKIUU, UX CBOMCTBA U IrPauKmn»

1 BapuanT

1. Haiitu o6nacTs onpenenenus ¢yHKIIMU

a)y=3x+1

6) y=Vx2—6x+8

B) V=1log.(x* —5x+6)

2. Haiitu HauGosblliee U HAMMEHbIIIEE 3HAYCHNE (PYHKIIMU HA IPOMEKYTKE
—:36

a) v=1log.x —

0) v=2%[1:4]

B) _v=(i1' A=4-2]
37

3. TloctpouTts rpadguk GyHKIHHA

y = 2 Ixl

2 BAPHAHT
1. Haiiti o6acth onpenenieHus pyHKIUH
a)y=132x—4

6) vy =VY2x2+3x+1
B) v =log:(—x*—5x+14)

2
2. Haiitn HanOompIiee M HANMEHbBIIIEE 3HAUCHHE (PYHKITUU Ha TIPOMEKYTKE
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6) v = 2%, [=4;2]

B)v=() .[0:4]
3. TloctpouTts rpadguk GyHKIUHA

y= 4!xl

Pa3zgea 8
MHOTrorpaHHHKY U KPYIJIble TeJia
3agaHus 1J1s1 MPOBEPOYHOIT PaGOTHI CTY1€HTOB

Tect. MHOrOrpaHHHUKH.

Bapuant 1
MHOTrorpaHHUK — 3TO TEJI0, MOBEPXHOCTh KOTOPOT'O COCTOUT H3:
a) mapauIeIorpPaMMOB
0) MHOTOYTOJIBHHKOB M TPEYTOJIbHIUKOB
B) MHOTOYT'OJIbHUKOB
') MHOTOYTOJIbHUKOB H ITapaJiIe)IOTPaMMOB

. Ecnu GokoBbie pebpa Mpu3Mbl MEPIIeHIUKYISIPHBI K OCHOBAaHUSM, TO TIPU3Ma HAa3bI-

BaeTCs
a) IPaBHJIbHOM
0) npsimoii
B) HAaKJIOHHOM
I) NEePIEeHIUKYISIPHOM
. lmaronans MHOTOTpaHHHKA — 3TO OTPE30K, COSAMHSIFOIINN
a) JIIoOBIe JIBE BEPIIUHBI MHOTOTPAHHUKA
0) IBe BEpIIUHBI, HE IPUHAIJICIKAIINE OJTHON TPAHU
B) JIBE BEPIIUHBI, IPUHAJICIKAIINAE OJTHOW TPaHU
T) IB€ BEPIIUHBI, OJTHOTO OCHOBAHUS
. IInomaas 60KOBOM MOBEPXHOCTH MPSIMOI TPU3MBI paBHA
a) IPOM3BEICHUIO IIEPUMETPa OCHOBAHMSI HA JIITMHY OOKOBOTO pedpa MpU3MBbI
0) mpou3BeICHUIO TIEpUMETPa OCHOBaHHS Ha anodemy
B) ITPOM3BEICHUIO JUIMHBI peOpa OCHOBAHUS HA BHICOTY IPU3MEI
I') IPOM3BEICHUIO IJTUH peOep OCHOBAHMS Ha BBICOTY MTPU3MbI
. KonmnyecTBo pebep mecTuyroibHONU MPU3MbI
a) 18
0) 6
B) 24
r) 12
. HauMensbliee 4nciio rpaHeil npu3Mel
a) 3
0)4
B) 5
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r) 6
7. Tlapamnmenenunes — 3TO TEO, TOBEPXHOCTh KOTOPOTO COCTOUT U3’
a) apauIeIorpPaMMOB
0) 4eThIpex MmapajiieiorpaMMOB
B) IMOBEPXHOCTh, COCTABJICHHAS U3 MMapaJlJIeIOrpaMMa U YEThIPEX TPEYTrOJIbHUKOB
I') MOBEPXHOCTh, COCTABJIICHHAS U3 MIECTH MapaljIeIorPaMMOB
8. CBoiicTBO mUpamMuIbl: eciii OOKOBBIE pedpa MUpaMuIbl PABHOHAKIOHEHBI K OCHOBA-
HUIO, TO OHU PaBHBI, a BEpPIINHA MTUPAMHJIBI IPOSKTUPYETCS
a) B IICHTP OKPYKHOCTH, OITUCAHHON OKOJIO OCHOBaHUS
0) B LICHTP OKPY>KHOCTH, BIIMCAHHOW B OCHOBaHHE
B) B LICHTP OCHOBAHUS
T) B OJIHY U3 BEpPIIIMH OCHOBAHMSI
9. Anodema — 3T0
a) BBICOTA IMAPAMHUIbI
0) BbIcOTa OOKOBOW I'paHU TUPAMUJIBI;
B) BBICOTa OOKOBOW I'paHU MPABWILHOM ITHPaAMUIBI
T) BBICOTAa OCHOBAHUS TTHPAMUJIBI
10. [L1omans MOJHOW MOBEPXHOCTH MUPAMUIBI paBHA
a) CyMMe TUIONIaIu e¢ OOKOBOM MOBEPXHOCTH U TUIOIIAH OCHOBAHWSI
0) cyMMe KBaJIpaToB TPEX €€ U3MEPEHUH
B) CyMMe ILIOIIA/IeH BYX €€ rpaHei
) CyMMe ILIOMIaan €¢ OOKOBOM MOBEPXHOCTH U ABYX ILIOMIAACH OCHOBAHHIA
11. [TocTpoiiTe NMpaBUIBLHYIO TPEYTONBHYIO MHPAMUIY U YKOKHUTE €€ OCHOBHBIC
DJICMEHTHI.

BapuanT 2
1. IloBepXHOCTH IPU3MBI COCTOUT U3
a) IByX MHOTOYTOJIbHUKOB, PACIIOJIOKEHHBIX B JBYX PaBHBIX IUIOCKOCTSAX U KO-
HEYHOT'O YMCJa NapajuIeJIOrpaMMOB
0) ABYX paBHBIX MHOTOYTOJIbHUKOB ¥ KOHEYHOT'O YKCIIA TapajlieIOrpaMMOB
B) IByX PaBHBIX MHOTOYTOJEHUKOB, PACIOJ0KEHHBIX B JBYX IIOCKOCTSAX U KO-
HEYHOT'0 YHCJIa IapajuieJIOrpaMMOB
T) IBYX PaBHBIX MHOTOYTOJIEHUKOB, PACIOJIOXCHHBIX B IMAPAJIICIBHBIX IJIOCKO-
CTSAX M KOHEYHOI'O YHCJIA apajuieIorpaMMOB
2. IlpaBunbHas mpu3Ma — 3TO
a) pu3Ma, OCHOBaHUEM KOTOPOH SIBJISICTCS MPABUIIbHBI MHOTOYTOJBHUK
0) mpu3Ma, OCHOBaHUEM KOTOPOH SIBJISICTCS] PABHOCTOPOHHUHN TPEYTOJIbHUK
B) IIpsiMasi IPU3Ma, OCHOBAHUEM KOTOPOH SIBJISIETCS MPABUIIbHBIA MHOTOYTOJBHHK
T) IpsiMasi IpU3Ma, OCHOBAaHUEM KOTOPOH SIBJIIETCS KBaJIpatT
3. BricoToil npu3Mbl Ha3bIBAETCS
a) OTPE30K, COSAMHSIONINIA JBE BEPIIUHBI IPU3MBI, HE IPUHAIJICIKAIINAE OTHON
rpaHu
0) OTPE30K, COSAMHSIIOIINN ABE BEPIITNHBI, TPUHAICIKAIINES OJHON IPaHU
B) PACCTOSIHUE MEX/TY IJIOCKOCTSIMU €€ OCHOBaHUIA
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T) pacCTOSTHUE MEKIY ABYMsI OOKOBBIMHU TPaHSIMHU
4. Ilnomanp MOIHON NOBEPXHOCTH NPU3MBI pPaBHA
a) CyMMe TUIoNaan ee OOKOBOM IMOBEPXHOCTH U JIBYX ILIOMIAICH OCHOBaHHI
0) cymMe 1uIOIIaaM €€ 0OKOBOM MOBEPXHOCTH M ILIOIIAIA OCHOBAHHMSI
B) CyMM€ KBaJIpaTOB TPEX €€ N3MEPCHU
) cyMMe TUTomazeH AByX ee rpaHei
5. KonnuecTBo rpaHeil 1MeCTUYTOIbHON MTPU3MBbI
a) 6
0)8
B) 10
r) 12
6. Haumensluee yucio pedep npu3Msl
a) 9
0)8
B) 7
r) 6
/. BpiOepuTe BepHOE YTBEPKICHHE
a) TapaJuIeJICTIUIIe]] COCTOHUT U3 MIECTH TPEYTOJIHHUKOB
0) IPOTUBOIIOIOKHBIE TPAHU MMapaJIIeIICITUIIE[a HIMECIOT OOIIYI0 TOUKY
B) IMAroHaIIM MapauielieuIe/ a TepeceKaloTcs U TOYKOW NepecedeHHs NeATCs
OM0JIaM
I) mapaiesieuIe UMeeT BCEro mecTh pedep
8. CBOICTBO MUPaMUJIbI: €CIIH JBE TPAHKU MUPAMUIbI IEPIICHIUKYISIPHBI OCHOBAHUIO, TO
WX JINHUS TIEPECEUCHUs SIBIISETCS
a) BBICOTOM MUPAMHU/IBI
0) anoemMol TMpaMHUIbI
B) PaInyCOM OKPYKHOCTH, OITMCAaHHON OKOJI0O OCHOBAHUS
I) painyCcoM OKPYKHOCTH, BIICAHHON B OCHOBaHHE
9. BricoTa OOKOBOW TpaHW TMPaBUILHON TUPAMUIBI, MPOBEACHHAS W3 €€ BEPIIHHBI,
Ha3bIBAETCS
a) TUArOHaJIbIO
0) MeuaHOM
B) anoemon
r) peOpom
10. [Tnomanb 60KOBOM MOBEPXHOCTH MPABWIHBHOW MUPAMHUIBI paBHA
a) TOJIOBHHE MPOU3BEICHUS IIEPUMETPa OCHOBaHMS Ha arodemy
0) mpou3BeICHUIO TIEpUMETPa OCHOBAaHHS Ha anodeMy
B) [TOJIOBUHE MPOU3BEACHUS IMEPUMETPa OCHOBAHHS Ha BBICOTY IMAPAMHUJIBI
I') MPOU3BEICHHUIO TIEPUMETPa OCHOBAHHMS HA BBICOTY ITHPAMHU/IbI
11. TlocTpoiTe HAKIOHHYIO UYETHIPEXYTOJIbHYIO MPU3MY M YKKHUTE €€ OCHOBHBIE dJie-
MEHTBL.
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Tect. Teaan MMOBEPXHOCTHU BpalllCcCHUA

Bapuant 1
1.JlnvHa OKPY>KHOCTH OCHOBaHUs NUIWHApa paBHa 3. [lnomaas 60k0BO# MOBEpXHO-
cTH paBHa 6. HaliuTe BRICOTY IMJIHHJIpA.
2. Bricota koHyca paBHa 6, oOpa3yromas papHa 10. Haiinure ero o0bem, nenéHHbBIN
Ha T.
3. HuuHap 1 KOHYC UMEIOT OOIITMe OCHOBAaHME U BBICOTY. HalimuTe 00bEM KoHyca,
eciu 00bEM LIMIIMHpPA paBeH 48.
4. B xy0 Bncan map panuyca 2. Haliqure 00BEM Kyoa.

J

5. OnHa muIMHApPUYECKash Kpy»Ka BABOE BBIIIE BTOPOM, 3aTO BTOpas B MOJITOpa pas3a
mupe. Halimute oTHOMIEHNE 00BEMa BTOPOI KPYXKKH K 00BEMY MEPBOA.

6. lmameTp ocHOBaHMS KOHYCa paBeH 6, a yroi Mpu BEpIIMHE OCEBOT0 CEYEHUS pa-
Bed 90° Brruuciure 00beM KoHyca, JeNEHHBIH Ha T.

7. Konyc onucaH 0oKoJIO MPaBUJIbHON YEThIPEXYTOJIBLHON MUPAMU/IBI CO CTOPOHOU
ocHoBaHuA 4 u BeicoToM 6. Halingute ero o0beM, Nea€HHBIN HA T.

8. [IpssMoyTONBHBIN TapaljIeNIenuIel OMUCaH OKOJIO IIJIMHIPA, PAIUyC OCHOBAHUS
koToporo paBeH 1. O0bEM napainenenunena pasex 8. Haiinure BEICOTY IIMIMHIIPA.

9. B uMiIMHAPHUYECKOM COCYJIe YPOBEHb KUIAKOCTHU AocturaeT 18 cm. Ha kakoit Bbico-
Te OyJeT HaXOAUTHCS YPOBEHD KHUAKOCTH, €CIIU €€ NePeuTh BO BTOPOU cocy, Anua-
METp KOTOporo B 3 pa3a OoJbliie nepBoro? JlaiiTe oTBET B CM.
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10. Konyc o6wéMma V momyqaeTcs mpy BpalieHUH paBHOOEAPEHHOTO MPSMOYTOJIHBHO-
o v
ro TPEyroJibHUKa BOKPYT KaTeTa, paBHoro 6. Haiigute —.

T

11. Ky6 Brimcan B map pajguyca v/3. Haitaure 06béM Ky6a.

12. Paguycer mapoB paBubl 6 u 8. Haiinure paguyc mapa, miomaas MTOBEPXHOCTH
KOTOPOTO paBHA CyYMME ILIOIIA/IEH MOBEPXHOCTEN TAHHBIX IIAPOB.

13. O6véM konyca paBeH 48. Uepes cepenrHy BBICOTHI MAPAIETFHO OCHOBAHUIO KO-
Hyca IPOBEAECHO CEUCHHUE, KOTOPOE SBIISIETCS OCHOBAHHEM MEHBILIETO KOHYCa C TOM
ke BepmmHo. Halimure 00bEM MEHBIIIETO KOHYCA.

N\

0

14. Haiiqute 00b€M V yacTu uInHApa, U300pa’keHHON Ha pucyHke. B oTBeTe yka-

v
KUTE —.

{2

15. Haiinqute 06béM V "yacTu KoHyca, H300paKeHHON Ha pUCYyHKe. B oTBeTe yKaxkuTe

A=

38



BapuanT 2
1.IIpssMOYTONBHBIN MapauIeISIUIIe OMMCAH OKOJIO IUINHPA, PAINYyC OCHOBAHUS
KoToporo paseH 4. O0bem napaienenunena paseH 16. Haiiaure BeicoTy HUIuMHApA.

2. B munmuHapUYeckoM cocyie ypOBEHb KUIKOCTH nocturaet 16 cm. Ha kakoit Beico-
Te OyJeT HAXOAUTHCS YPOBEHD KHUJAKOCTH, €CIIU €€ MEePENIUTh BO BTOPOU IIMIMHIPU-
YEeCKUH COCYM, AMAMETP KOTOPOTO B 2 pasa Oosbiie quamerpa nepBoro? OTBET BhIpa-
3UTE B CAHTUMETPAX.

3. llunmuHIp 1 KOHYC UMEIOT 00111ee OCHOBAaHKE U OOIIYIO BRICOTY. BhrauciuTe o0bem
UWINH/PA, €CI 00beM KOHYca paBeH 27.

4. OHa UMIUHAPUYECKas KpyXkKKa BJIBOE BbIIIE BTOPOM, 3aTO BTOpas B OJTOpa pas3a
mupe. Haliqute oTHOIIEHHE 00BeMa BTOPOI KPY>KKH K 00BEMY MEPBOM.

5. Bricota koHyca paBHa 3, oOpa3ytomas pasHa 9. Haiinure ero oobem aeeHHbIN Ha
1.

6. luameTp ocCHOBaHMS KOHYCA PaBeH 6, a yroi npu BepUIMHE OCEBOI'0 CEYEHUS pa-
BeH 90°. Briuncnure 00beM KOHycCa, IEJICHHBIN Ha TI.

7. KoHyc mosyyaeTcst mpH BpallleHUH PaBHOOEIPEHHOTO MPSIMOYTOJILHOTO TPEYTOJlb-
Huka ABC Bokpyr kateTa, paBHoro 6. HaliguTe ero o0beM, JeneHHBIN Ha II.

\

N

8. KoHyc onucan 0kos10 NpaBUIbHONW YETHIPEXYTOJIbHON MUPAMUJIBI CO CTOPOHOM OC-
HOBaHUs 3 U BeIcOoTOM 5. Haiinure ero o0neM, IejIeHHBIN Ha 1T
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9. B xy0 ¢ pebpom 3 Briucan map. Halimure o0beM 3TOro 1mapa, JeJIeHHbBIN Ha T

L

10. Papuycel 1Byx mapoB paBHbl 8 u 15. Haiinure paauyc mapa, miouaab NoBepx-
HOCTH KOTOPOT'O PaBHA CYMME IUIOIIAJIEH UX IIOBEPXHOCTEN.

11.J11MHa OKPYHOCTH OCHOBaHUs HIIMHAPA paBHa 3. [Lnomaas 60koBoit moBepX-
HOCTH paBHa 6. Haligute BrICOTY IMIUHApA.

12. Ky6 Briucan B map paguyca v/3. Haiinure 06b8M Kyoa.

13. O6bEm konyca paBeH 40. Uepes cepeliHy BBICOTHI MTapajjieIbHO OCHOBAHUIO KO-

HyCa IPOBEACHO CEYCHHUE, KOTOPOE SABJISICTCA OCHOBAHUEM MEHBIIEr0 KOHYCa C TOU
e BepinHoi. Haiinute 00b€M MEHbBILIET0 KOHYCA.

N \\\\

//

14. Haiinure 00bEM V yacTu muiInMHApPA, H300paKeHHON HA pUCYHKe. B oTBeTe yka-

v
KUTC —.

&

1

15. Haiiqute 06béM V yacTu KoHyca, n300paxeHHOM Ha pUCyHKe. B oTBeTe ykakute

A=
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3amaHus 115 KOHTPOJbHOI padoThI CTYA€HTOB
no pasaeny 8 «K MHOrorpaHHUKHU M KPYIJble TeJaa»

Bapmuanrt 1

1.Haiitu 00beM SMBI 11 XpaHEHHUS OBOIICH, MOMEPEYHOE CEUCHUE KOTOPOU
— tpanenus. Jnuna ssmel 10 M, rny6una 0,8 M, mpuna nua 1 M, mmpuHa BepXHEH
4acTu IMbI 1,5 Mm.

2.Kakoe naBiieHME OKa3bIBaeT HA KPBIITY capasl CHEr, €ClIM JJIMHA Kbl 8
M, IIApUHA 7 M, ToaIuHa cjaos cHera 0,6 M, a 1 M° CHera UMeeT Maccy B cpenaeM 150
KT.

3.CKOIbKO 3¢MJIM BBIHYJIH MPH PHIThE KaHaBbl JurHOM 90 M, riryouHoit 1,4 M,
€CJIM pa3pe3 KaHaBbl — PaBHOOOKAs Tpallelysi, BEPXHEE OCHOBAHHE KOTOPOH 2,5 M,
HIDKHEE OCHOBaHHUE 1M.

4.KnaccHble TOMEIIEHHUS JIOJDKHBI OBITh PACCUYUTAHBI TakK, YTOOBI Ha OJHOTO
VUAIErocst PUXOUIOCH He MeHee 6 M° Bo3xyxa. MOXHO JIM B KJIACC, MMEIOLIHIT BH
MPSIMOYTOJBLHOTO TapaJliesienuIiesia ¢ u3mepenusmu 6,5x7,6x2,8 M, BMecTuth 25 de-
JIOBEK, HE HapyIlasi CAHUTAPHON HOPMBI.

5.0cHOBaHHEe TUpaMHABI IPAMOYTOJIbHBIA TPEYTOJbHUK, KaTEeThl KOTOPOTO
paBHbI 8 U 6 cM. BeicOTa nupaMuiel paBHa 10 cM. Beruucinuth 06beM mupaMuib.

Bapuanr 2

1.Haiitu 00beM SIMBI 11 XpaHEHHUS OBOIICH, MOMEPEYHOE CEUSCHUE KOTOPOU
— Tpaneuus. Jnuna simel 12 M, rnyouna 0,8 M, mupuna nua 1 M, mmpuHa BepXHEH
yacTu MBI 1,4 M.

2.Kakoe maBieHue oKa3pIBaeT Ha KPBIIIY capas CHET, €CIM JuiiHa Kpbimu 10
M, mupuHa 8 M, TojmuHa ciaos cHera 0,6 M, a 1 M cHera umeer Maccy B cpenaeM 150
KT.

3.CKOJIBKO 3eMJIM BBIHYJIM IIPH PHIThe KaHaBbl JiuHOM 100 M, riry6unou 1,4
M, €CIIM pa3pe3 KaHaBbl — paBHOOOKAs Tpamnelnus, BepXxHee OCHOBaHUE KOTOPOi 2,5 M,
HIKHEE OCHOBaHUE 1M.

4.KnaccHble TOMENIEHHUS JTOJDKHBI OBITh PACCYUTAHBI TaK, YTOOBI HA OJHOTO
yYaIerocs IPUXOMIOCh He MeHee 6 M° Bo3ayxa. MOKHO JIM B KJIACC, UMEFOLIMI BUL
MPSIMOYTOJBLHOTO MapaJUiesienuIie/ia ¢ u3MepeHusmMu 5,5x6,6x2,8 M, BMectuth 25 ue-
JIOBEK, HE HapyIllas CAHUTAPHOU HOPMBI.

5.0cHOBaHUEe MUPAMHUALI IPIMOYTOJIbHBIA TPEYTOJbHHK, KATETHl KOTOPOTO
paBHbl 4 1 9 cM. BbICOTa MUpaMU/Ibl paBHA 12 cM. Beiuucinuth 00beM nUpaMuIb.

41



BapuanT 3

1. Bo CKOJIBKO pa3 yBEIWYUTCS IJIONIAb TOBEPXHOCTH OKTad/Apa, €CIH BCE
ero peOpa yBenuuuTh B = paza?

2. Yepes cpeaHIO JIMHUIO OCHOBAHMS TPEYTOJIbHOW MPU3MBI, 00BEM KOTO-
poil paBeH =4, MpOBEJCHA IUIOCKOCTh, MapayieabHas OOkoBoMy peOpy. Haiimute
00bEM OTCEUCHHOU TPEYTOJIBHOMN PU3MBI.

3. B cocyn, umeromuii popMy NMpaBUILHOM TPEYTOJbHOM MPH3MBI, HAJIUIN
BOAY. YpoBeHb BOJbI gocturaeT 12 cMm. Ha kakoil BeicoTe OyneT HaXOAUTHCS YpO-
BEHb BOJbI, €CIIM €€ MEPEUTh B APYrol TaKOM e COCYJl, Y KOTOPOro CTOPOHA OCHO-
BaHUS B 2 pa3a OoJibiiie, ueM y niepBoro? OTBET BbIpa3uTe B CAaHTUMETPaX.

4. B ocHOBaHMM TPSIMOUN MPU3MBI JICKHUT MPSMOYTOJIbHBIA TPEYrOJbHUK C
katetamu 6 u 8. bokoBsie pedpa paBHbl 4. Halimute 00beM LUIUHIpA, OMHUCAHHOTO
OKOJIO 3TOM mpu3Mbl. B oTBeT 3anumure V.

5. IlpssMoyroJibHBINA Mapalsiesenune]] ONMcal OKOJIO IIMHAPA, Paguyc OcC-

HOBAHHS ¥ BBICOTA KOTOPOTo paBHE! 1. HaiiuTe 06beM mapasinenenuiena.
Bapuanr 4

1. bamns umeer GpopMmy HWIMHIpPA, €€ BbICOTa 9 M, a BHYTPEHHHM IUaMETp
ocuoBaumst 12 M. Kakosa ee eMxocTs? OTBET 3aIMIIATE B M.

2. CKoybKO IIeMEHTa MOHAI00NTCS Ha OETOHHOE OCHOBAaHWE OAIlTHU, TIPE-
CTaBJISIONIYIO COOOW IUJIMHJP TUAMETPOM 6 M, a BBICOTOM 2 M, eciu Ha 1 M° 6eToHa
pacxoayetcs 320 kr memenTa?

3. XKuaxocTb, 3aNOIHAIONIYIO0 HUJIMHAPUYECKUI CTaKaH JUaMETPOM 6 cM 1
BbicoTOM 10 cM, mepenuBalOT B KOHUYECKUN cOCyll TuaMeTpoM 8 cM U BhICOTOM 12
cM. [TomecTuTCs M JKUAKOCTH B 3TOM cocyze?

4. CKOJIbKO MOJIOC caMoOKJeroueicss Oymaru notpelyercsi, 4ToObl OOKJIEUTh
y4eOHBII MakeT KoHyca auaMmeTpoM 16 cMm u obpazyrouieit niuuHoit 11 cm. Onna no-
Joca Oymaru uMeer JUIMHY 21 ¢cM U IUpUHY 7 CM.

5. Haitaute miomaas chepbl U 00beM I1apa, paguyc KOTOPOro paBeH 6 cM.

Bapuanr 5

1. bamnsg umeet Gpopmy HUIUHApPA, €€ BbicoTa 11 M, a BHyTpeHHUI auameTp
ocHoBauust 14 M. Kakosa ee eMkoctb? OTBET 3alMIIATE B M.

2. CKOJIbKO IIeMEHTa IMOHAI00UTCS Ha OCTOHHOE OCHOBaHHME OAalllHM, TIPEI-
CTaBJISIOIIYIO COOOM MUJIMHIP TUaMeTpoM 8 M, a BBICOTOM 3 M, eciim Ha 1 M° GeToHa
pacxoayetcs 320 kr nmemeHTa?

3. XKuakocTh, 3aMoIHAIONIYI0 KOHUYECKUN COCY T TMaMeTPOM 8 CM U BBICOTOMU
11 cm, mepenuBarOT B MWIMHAPUYECKUN CTakaH AuamMeTpoMm 6 cMm u Beicotoi 10 cm.
[ToMecTHTCS JIH KUIAKOCTH B 3TOM coCyie?

4. CKOJIbKO MOJIOC caMoOKJeroueiicss Oymaru notpedyercsi, YToObl OOKIEUTH
yueOHBII MakeT KoHyca quamerpoM 12 cM u obpasyromieit nnunoit 9 cm. OxHa noso-
ca Oymaru umeet aiauHy 21 cMm u mupuHy 7 cMm.

5. Haitaute miomans chepsl 1 00beM 1iapa, paguyc koToporo pasex 10 cm.
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Pa3nen 19
Hayajia maTeMaTH4ecKOro aHajiusa
3anaHus 1/ NPOBEPOYHOIl padOTHI CTYIEHTOB

Tecr. IIponsBoaHas
[pasuna nuddepeHunpoBaHUA

Bapuant 1
Al. HaiiiuTe npousBognyio GpyHkiuu y = 4x° .
1) 12x* 2) 12x 3) 4x” 4) 12x°
A2. Haiinure nmpou3Boanyto GpyHknun y = 6x -11.
1) -5 2) 11 3)6 4) 6x
x-1
A3. Haiinute npon3BoaHy0 QyHKIUH )V = T
1 - 1 5 x-1 3 2x +1 ) 1
) - ) ) =2 ) >
A4. Haiimure npousBoanyo GyHKIMU Y = XSiN X,
1) sin X - XxC0s X 2) sin X + X C0S X 3) cos X 4) X+ XCOSX
A5. Haiiyiure nponsBojHyio GyHKIE » =X~ +SiNX BTO4Ke X, =P .
1) p?-1 2) 2p+1 3) 2p -1 4) 2p
4 3 2
A6. BeranciuTe 3HaUue€HUE MPOU3BOAHON QPYHKITNH YV = % - % +2X B ToukKe Xx,=2.
2) 12 3)8 4) 6
A7. Halimure nmpousBonyro GyHKuu Y = Sin (3x + 2) :
1) cos(3x +2) 2) -3cos(3x+2) 3) 3cos(3x+2)  4) -cos(3x+2)

A8. Boluucnure 3HaueHUE NPOU3BOJHON QYHKIIUU ) = 3x? - 12\/; B TOuke x,= 4.
2) 24 3)0 4) 3,5

1
A9. Beruucianre 3Ha4eHUE MPOU3BOTHON PyHKIIUU Y = Etg (4X Y ) "'%
_P P p
X, = — . Ll -
B TOUKE Yo =7 1) 2 2) 2 3)4 4) >
A10. Haligure npous3BoaHy0 QyHKIIUK Y = x° COS X,
1) 2xsin x 2) -2xsin X 3) 2xC0sx +x”sin X 4) 2xc0s x - x*sin X

B1. Bouucaure 3HaueHue npousBoanoi pyukuun y =14+2X-3 B TouKe Xx,=
26.
5 _x=2
B2. Haitnute 3Ha4ueHHe X, IPU KOTOPBIX MPOU3BOaHAS PyHKIMK Y =~ paBHa
X

0.

43



1) -3

1) -47

BapwuanT 2

1
Al. Haiinure npou3Boanyto GyHKIUU Y = §x6.
1
1) 2x° 2) 2x° 3) gxs 4) 6x°
A2. Haiigure nponsBoanyro Gpyukmuun y =12 -5x .
1) 7 2) 12 3)-5 4) -5x
x+3
A3. Haitnure npousBoAHyto GyHKIUU )V = -
)~ 9 23 3 -~ 8->
) ) = ) ) -~
A4. Haiinure npou3BoAHYyI0 GyHKIUMU ) = XCOSX.
1) cos x - xsin X 2) COS X+ Xsin X 3) -sinx 4) X -sinx
A5. Haiinure npou3BoaHy0 GyHKIUU Y = x* +COSX BTOUKE X, = P
2 P
1) p*-1 2) p+1 3) 51 4) p -1
x* 5x°
A6. BeruncianTe 3HaueHUE MPOU3BOAHON QYHKIUH Y = 3 5 +3X B TOuUKEe X,=2.
2)3 3)8 4) 27
A7. Haiizure nponssoanyto gpyskuun ¥ = €0S(5x - 2) .
1) -2sin(5x - 2) 2) -5sin(5x - 2) 3) 5sin(5x-2)  4) sin(5x-2)
1
A8. Beruncnure 3Haue€HNE MPOU3BOAHON QYHKIIUN )V = — -~ Jx B rouke Xy = 1
X
2) -49 3) 47 4) 11,5
A9. Brruucnute 3HaueHre NpOoU3BOAHON GyHkuuu ¥ =1+ ctg (2X + ,0)
1
B TOUKE X, = -% . 1) 2 2) -1 3) -2 4) "3
A10. Haiimute npousBoaHyto QyHKIHU Y = x*sinx,
1) 2xcos X 2) 2xsin x - x* COS X 3) 2xsin x + x* cos X 4)

-2xCOS X

B1l. Berauciure 3Hadenne npousBoaHoit pyukuuu Y = 30v/4 - 3X

B2. Haiinute 3HaueHue x, Mpu KOTOPBIX MPOU3BOIHAA PyHKIMH YV =~
X

0.

B TOYKE X,= -/.

x+2

paBHa
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3aaHus 118 KOHTPOJbHOM Pad0oThI CTYACHTOB
no paszaeny 9 «Hauyaja MaTeMaTH4eCKOro aHAJIH3a»
1. HalinuTe HeonpeaeaeHHbIN HHTErpal

a) [ —1° dx

SInTx
~ —15
) [ —dx
- 20
B) | —dx
J =
r) [(x® + sinx)dx
2. Belunciute onpeieseHHbIi HHTerpa

a) l_z x*dx
6)1i§;gl
r) |§ sinx dx

3. Haitnure momanas GuUrypsl, OrpaHAYCHHON JIMHUSIMU
a) y=x% y=0; x=4

6) y=x>; y=0; x=-3

B) y=sinx; y=0; x=n/2

4. Beruucnuth npezensl GyHKIUNA

. 2x% -Tx-4
a)lim=—————
x®4 3x° -13x+ 4
0) lim v4-x-2
x®0 3x
x> -3x+2
x®1 X =1
_ox® -
r)lim—
x®1 y 1
3
A ) 3x° - x?
5. Haiitu mpousBoaHY0 QPyHKINU:
_ 1+ 2x .
1-2x
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Pa3nen 10
HNHTerpaj u ero npuMeHeHue
3anaHus 1/ NPOBEPOYHOIl padOTHI CTYIEHTOB

1. OcHoBaHHE NPSIMOIl TPEYTOIBHON MPU3MBI CIYKUT NPSIMOYTOJIBHBIN Tpe-
VTOJBHUK C Kateramu 3cM U 4cMm. Breicota mpusmbel 10cm. Haiinure O0KOBYIHO TO-
BEPXHOCTb MTPU3MBI.

2. Haiitn nuaroHajib nmpsMOYTOJIBHOTO MapalijiesienuIeia, CTOPOHbI OCHOBA-
HUS KOTOPOTO 2CM U 3CM, a BBICOTa MPSMOYTOJILHOTO TMapasuienenuneaa 4cum.

3. Haiinure noyiHyto MOBEPXHOCTH Ky0a CO CTOPOHOM 4cM.

4. Jluaronainn KyOa paBHa 6¢cm. Halinute peGpo kyo0a.

5. Jlmaronanp npsiMoyrojibHoro mapasenenunena 10cm u o6pasyer ¢ mioc-
KOCTBIO OcHOBaHms yroa B 30° . HaifuTe BHICOTY IPSAMOYTOIBHOTO MapaslieeuIe-
aa.

6. Anodema mpaBWIBHONW TPEYTOIHLHOW MUPAMHUABI paBHAa 4 CM, a CTOpPOHA
ocHoBaHus 4cMm. Haliute OOKOBYIO MOBEPXHOCTh MPAaBUILHOW TPEYroJIbHOM Mupa-
MUJIBI.

7. Anodema mpaBUIBHON YETHIPEXYTroJdbHON mupamuabl paBHa 10 cMm, a cTo-
pona ocHoBaHus 12cM. HailiguTe BBICOTY MPaBUIIBHON YE€THIPEXYTOJIBHON MHUPAMU/TBI

8. Amodema mpaBHIBHOW TPEYroJIbHOW MUpaMUIbI paBHA 6 cM, a IJIOCKUU
yron npu Bepmuae 90°. Hajiure mormans 60KOBOi TOBEPXHOCTH NPABHIIBHOI Tpe-
YIOJILHOW TTUPAMU/IBL.

9. bokoBoe peOpo MpaBMIBHON YETHIPEXYTOJIbHOW MUPAMUIbI PABHO S5 €M, a
mtockuit yrou npu Bepiuuae 60°. Haiiiure miomans OCHOBAHHS. [THPAMHUIL.

10. BokoBoe pebpo MpaBUIBLHON UYETHIPEXYTOJIHHOW MUPAMHUIBI PABHO 3CM U
06pa3yeT ¢ IIOCKOCTBIO OCHOBAHMs yron B 45° . HaliauTe BBICOTY MHPaMUIBL.

11. OceBbIM cedyeHUEM IWIUHApPA SBISIETCS KBaApaT, IUIOMIATb KOTOPOTO
16cm® . Haiiinre GOKOBYIO TOBEPXHOCTD IIMIHHAPA.

12. Bricota mununapa 9cM, a paguyc ocHoBaHus 3cM. Haliaure monHyro mo-
BEPXHOCTh IIWJIMHIpA.

13. Pammyc ocHOBaHms KOHYca paBeH R, a oOpasyromas konyca 2 R. Haiigure
yToJ1 HaKJIOHa 00pa3yIollel K IIOCKOCTH OCHOBAHUS

14. Xopna, nexamass B HIDKHEM OCHOBAaHWM IHWJIWHApPAa BHUJHA M3 IICHTPA
BepXHero ocHoBauus o yriaoM 60° . Paanyc ocHOBaHMs paBeH R, BHICOTA LIHIIMHI-
papaBen R. Haiinute qiMHYy XOpAbI.

15. O6pa3yromas konyca 10cm, a BbicoTa 8cm. Haiinure G0KOByIO IMOBEpX-
HOCTb.

16. OO6pa3yromas koHyca 8cM u 00pa3yeT ¢ MJIOCKOCThI0 OCHOBAaHHS YroJl B
60°. Haiinure miomaas OCHOBaHUA.

17. Tlnouage GOKOBOI MOBEPXHOCTH KoHyca 2lcM®, a [iMHA oOpasyromieil
7cM. Halimure muiomaas OCHOBaHUs KOHYcCA.

18. CeueHuem KoHyca SBIISIETCS PAaBHOCTOPOHHUUN TPEYTOJBbHHUK CO CTOPOHOM
8cm. Haitaure nosiHyr0 NOBEPXHOCTh KOHYCA.

19. JmameTp mapa 12cm. Haligute miomiaas TOBEPXHOCTH Iapa.
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20. Pagmychel nByx mapoB oTHocsaTcs kak 3:4. Kak oTHOCSTCS muiomanu mo-
BEPXHOCTEH ITHX IIAPOB?

3anaHus 11 KOHTPOJIbHOM PpadoThl CTYA€HTOB
no pasaeay 10 «<MHTerpag u ero NpuMeHeHue»

1. Tpebyercst ycTaHOBUTH pe3epByap s Boabl eMKOCThI0 10 M3 Ha mpsmo-
yroJapHOU miomaake pasmepom 2,5 X 1,75 M, coyxamei ais Hero qHoM. Haiinure
BBICOTY pe3epByapa.

2. OcHoBaHUE MUPAMUJBI - TPIMOYTOJBHUK CO CTOpoHamMu 9 M u 12 M; Bce
6okoBwie peOpa paBubl 12,5 M. Halinure 00bemM nupaMuibl.

3. Kupnuyu pazmepom 25 X 12 X 6,5 cm umeer maccy 3,51 kr. Haiigute ero
MJIOTHOCT.

4. JlmaroHaib NpaBUIILHOM YETHIPEXYTOJbHOM MPU3MBI paBHA 3,5 CM, a Jua-
roHajgb 00koBo# rpanu 2,5 cMm. Haiimute o0beM pu3MEI.

5. Brruucnuts miomaas GUrypsl, OrpaHUuYE€HHON TUHUSAMU:

y=2x*+1, y=x*+10;

Paznen 11
JieMeHTHhI TEOPUH BEPOSITHOCTEN M MAaTEMATHYe€CKOM CTATUCTUKH 3aIaHUS 1JI
NMPOBEPOYHOIi padOTHI CTYI€HTOB

TecT. Dy1eMeHTHI TEOPUM BEPOSITHOCTEH. JJIeMEHThI MATEMATUYECKOM CTATH-
CTUKH

BapuanT 1
Al. Ckoapkumu crioco0amMu MOT'YT pa3MECTUTHCS 4 YelloBeKa B cajloHe aBToOyca Ha
YEThIPEX CBOOOIHBIX MECTax?

1)4 2) 16 3) 24 4) 12
A2. CKOJBKO CYIIECTBYET BAPHAHTOB BBIOOPA JIBYX YHCEN U3 YETHIPEX?
1) 6 2) 4 3)2 4) 8

A3. B mraxmatHOM TypHUpPE Yy4acTBYIOT 9 uenoBek. Kakapiii n3 HUX ChITpai ¢ Kax-
JIBIM 110 OJTHOM napTuu. CKOJIBKO BCEro MapTHi OBLIO ChIrpaHO?

1) 36 2) 18 3) 72 4) 16
A4. BeibepuTe unciio, Ha Kotopoe He aenutcs yuciio 30!
1) 108 2) 91 3) 72 4) 62

A5. CkoIbKHMH CITOCOOAMH MOTYT Pa3MECTHTHCS 3 YSJIOBEKA B UETHIPEXMECTHOM
KyIle Ha CBOOOTHBIX MeCTax?

1) 36 2) 16 3) 24 4) 12
A6. CKOJIBKO TPEX3HAYHBIX YUCET MOXKHO COCTaBUTh W3 1udp 1, 2, 3, 4, 5 6e3 mno-
BTOpeHU tudp?

1) 24 2) 36 3) 45 4) 60
A'. Beluuciaute 4ucio pasMmelnieHui mno gopmyiie A§ .
1) 3024 2) 15120 3) 2520 4) 5400
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. 2
A8. Berauciure uncio coueranmii Cj7 .

1) 124 2) 136 3) 154 4) 168
A9. B maptum u3 2500 cemsin nmoaconneunnka 50 cemsH ve B3onutu. KakoBa oTHOCH-
TeJIbHAs 9acTOTa MOSIBJICHHUS HEBCXOKUX CEMSIH?

1) 0,02 2) 0,05 3) 0,01 4) 0,025
A10. KakoBa BEpOSTHOCTB TOTO, YTO NMPU OPOCAHUHU UTPATTLHOTO KYOMKa BBIMAICT
6onee 4 0uKkoB?

1 1 2 1
1) Z 2) g 3) g 4) E
BapuanT 2

Al. CxoybKO NSATU3HAYHBIX YHCENT MOXKHO cOCTaBUTh U3 1udp 1, 2, 3, 4, 5 6e3 mo-
BTOpeHUM uudp?

1) 25 2) 120 3) 60 4) 50
A2. CKOJBKO CYIIECTBYET BAPUAHTOB BHIOOPA IBYX YKCET U3 TICCTH?
1) 12 2) 16 3) 10 4) 15

A3. B mameyHom TypHUpE y4acTBYIOT 8 yenoBeK. Kaxaplii U3 HUX ChITpAII C KakK-
JIBIM 110 O7THOM napTuu. CKOJIBKO BCEro mapTHil OBLIO ChIrpaHO?

1) 36 2) 24 3) 28 4) 16
A4. BeibepuTe unciio, Ha KoTopoe He nenutcs yuciio 20!
1) 76 2) 45 3) 46 4) 910

A5. CkoapkuMHu crtoco0aMu MOYKHO BBIOpaTh M3 BOCBMHU KapaHJaIIei pa3InyHOTO
I[BETa YCTHIPE KapaHama?

1) 1680 2) 840 3) 420 4) 240
A6. CKOJIBKO TPEX3HAYHBIX YUCET MOXKHO cOCTaBuTh U3 udp 1, 2, 3, 4, 5, 6 6e3 no-
BTOpEHUN Ludp?

1) 420 2) 360 3) 240 4) 180
A'. Beluucaute 4ucio pasMmenieHui mno popmyiie A75 .
1) 420 2) 360 3) 960 4) 840

A8. Brrancnute 9ncio coueTaHui C; .

1) 70 2) 64 3) 128 4) 32
A9. B maptuu u3 500 neraneit oTies TeXHUUECKOT0 KOHTPOJISI OOHAPYKMIT 7 He-
CTaHJapTHBIX AeTanei. KakoBa oTHOCHTENbHAS YacTOTA MOSIBICHHS HECTAHIAPTHBIX
neraaein?

1) 0,07 2) 0,35 3)0,14 4) 0,035
A10. KakoBa BEpOSITHOCTh TOTO, YTO IIPH OPOCAHUH UTPATLHOTO KYOHKa BBITIAJCT
MeHee 4 04KkoB?

1 1 2 1
1) 4 2) 3 3) 3 4) >
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3aaHus 11 KOHTPOJIbHOM Pad0ThI CTYACHTOB
no pasaenay 11 «JjeMeHTbI TEOPUM BEPOSITHOCTEH M MaTeMATHYECKOM CTATH-
CTUKH

Bapuanr 1

1. B maptum u3 N uzgenuii N u3nenuii UMEIOT CKpbIThIN nedext. KakoBa Bepo-
STHOCTB TOTO, YTO M3 B3ATHIX Hayraj M uszneinui K uznenuit siBiisitorest 16 eKTHBIMU.

N=20,n=5 m=4,k=2,

2. B marasunHe BBICTaBIIECHBI IS TPOAaKd N U3IACIHN, CpeAr KOTOPBIX K
u3JIeNuid He KauecTBeHHbIe. KakoBa BEpOSATHOCTH TOTO, YTO B3SITHIC CIyYalHBIM
oOpazoM M wuznenuit OyAyT HE KayeCTBEHHBIMHU.

n=10,k=4, m=2.

3. Ha cknaz ¢ Tpex mpeanpusTuil OCTynaeT MPOAyKIHs IEPBOr0 U BTOPOTO
copta. B npoaykuuu nepBoro npeanpusitus coaepxkutcs 15% BTOPOCOPTHBIX U3/e-
T, B IPOAYKIIMH BTOPOTO MpeanpusaTus — 25%, B MPOIYKIIMU TPETHErO Mpe-
npusatus — 30%. Uemy paBHa BEpOSTHOCTH TOTO, UYTO CPEAM TPeX H3AeTui (1o
OJTHOMY H3 TPOIYKITUH KaKIOTO MPEINPHITHS) OKKYTCS IEPBOCOPTHHIMU JIBa
U3JIEIUs.

4. B nexe paboTtatoT Tpu cTaHKa. BeposTHOCTh OTKa3a B T€UEHUE CMEHBI JJIs
cTaHKoB cooTBeTcTBeHHO paBHa 0,1, 0,2 u 0,15. HaliTu BeposiTHOCTh TOTO, YTO B Te-
YeHUE CMEHBI 0€30TKa3HO MPOpadOoTalOT JIBa CTaHKA.

5. /IBa mpou3BOJICTBEHHBIX yYacTKa IO BBIMTYCKY OJHOTHITHOW MPOAYKIIUU
32 CMEHY BBIJIaJIM OJIMHAKOBOE KOJIMYECTBO Wu3Jeaui. Bo3MokHbIN mponeHT Opa-
Ka Ha MEpBOM ydacTke coctaisieT 5%, Ha BTopoMm — 4%. HaliTu BepoATHOCTH TO-
ro, YTO Hay/ayy B3sTas JeTajb, U3 YACIA OCTYNUBILINX HA CKJIAJl, HE COOTBETCTBYET
YCTAHOBJICHHBIM TPEOOBAHUSM.

Bapuanr 2
1. N3 xomoap! B 36 KapT BEIHUMAIOT KapTy. KakoBa BEpOsSTHOCTH TOTO, YTO
3Ta KapTa 4€PHOU MacTu?
2. B makere 25 5650k, 8 U3 HUX — KpacHbIe, OCTajdbHBIC — 3eieHble. Hu

dbopMoii, HU pazMepoM sIOJIOKU HE OTIMYArOTCs. BBl 3amyckaeTe B makeT pyKy U Hay-
raji BeilHUMaete s10;10k0. KakoBa BEpOSTHOCTH BBITAIIUTH 3€JICHOE S0JI0K0?

3. B ¢upme Takcu B gaHHBIM MOMEHT cBOOOAHO 15 MamuH: 9 KpacHbIX, 3
XKenThIX U 3 3eneHbIX. [1o BhI30BY BbleXalia Of[Ha W3 MAIIWH, CIy4ailHO OKa3aBIIMXCS
ONMKe BCero K 3akazuwile. Haiure BEpOsSTHOCTh TOTO, YTO K HEH MPHUEIET JKEITOES
TaKCH.

4, Ha xaxjoif U3 MATH OJMHAKOBBIX KapTOYCK HarleyaTaHa OJIHA W3 Clie-
nyrorux Oyks: "a”, "m", "p", "1", "10". Kaprouku TmarenpHo nepemerniansl. Halitu
BEPOSITHOCTh TOTO, YTO HA YETHIPEX BBIHYTHIX MO OHOW KapTOYKE MOKHO MPOYECTH
cioBo "topra’.

d. B maptum u3 23 peraneit Haxonsarcs 10 OpakoBaHHbIX. BeiHUMaOT U3
napTUH HayAady ABe Aetand. KakoBa BEpOSITHOCTH TOTO, YTO 00€ JETAIH OKAKYTCS

OpaKOBaHHBIMHU.
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Bapuant 3

1. N3 xomoapl B 36 KapT BEIHUMAIOT KapTy. KakoBa BEpOsSTHOCTH TOTO, YTO
3Ta Kapra — gama?
2. B cOopHuke OmieToB 1Mo OMOJIOrHMH Bcero 25 OMJIETOB, B JIBYX U3 HHUX

BCTpedaeTcst Borpoc o rpubax. Ha sk3aMeHe MIKONIBHUKY JOCTAETCsl OUH CIy4aiiHO
BBIOpaHHBIN Owier. HaliuTe BEpOATHOCTH TOTO, YTO B ATOM OujieTe He OyAeT BOIPO-
ca o rpubax.

3. B uemnuonate no rumuactuke ydactByroT 20 cnoprcMeHok: 8 u3 Poc-
cun, 7 u3 CIIA, ocransubie — u3 Kurtas. ITopsaok, B KOTOpOM BBICTYyHalOT TMMHACT-
KH, OompeenseTcs xpeouem. Haiinure BeposSTHOCTh TOTO, YTO CIIOPTCMEHKA, BBICTY-
rarolasi nocijeanen, okaxercd n3 Kuras.

4. Ha xaxxnoy M3 maTv OJMHAKOBBIX KapTOYEK HaleyaraHa OJHa U3 clie-
nytomux Oyks: "o", "k", "p", "t"'. KapTouku TmatenrHo nepemeniansl. Haiitu Bepo-
SATHOCTB TOTO, YTO HA YETHIPEX BBIHYTHIX IO OJTHON KAPTOYKE MOKHO TTPOUYECTH CIOBO
"kpoT".

5. B maptum m3 30 geraneit Haxomarcs 13 OpakoBaHHBIX. BBEIHMUMarOT U3
napTHH HayAady ABe Aetanu. KakoBa BEpOSITHOCTH TOTO, YTO 00€ JACTAId OKaXKyTCS
OpakOBaHHBIMH.

Pa3znen 12
YpaBHeHUsI 1 HEPABEHCTBA

3agaHus 1J19 NPOBEPOYHOIl padoThI CTYI€HTOB

TecT. YpaBHeHUS U HEPABEHCTBA ¢ OHOM NEPEeMEHHOM

BapuanT 1
3 2
Al. BeiOepute uncno, sBistonieecs: KOpHEM YpaBHEHUS ; X~ - 2x7 ~5x+0 =0.
(x + 2)(x + 3)(x - 1)
1)1 2) -2 3)3 4) 2
A2. CKobKO KOpHeii nmeeT ypaBuerne. x° +9x° +4=0,
1)2 2) HU 00H020 3) 4 4)1

A3. Haitaure xopru ypasaenust x° —121x = 0. Eciu KopHeil HECKOIBKO, B OTBETE
YKaXUTE HAMMEHBIITUH KOPCHb.

1) -11 2)0 3)-121 4) 11

x  xt 5 50
x+5 x-5 x*-25°

A4. HaiinuTe KOpHU ypaBHEHUS Ecnu kopHel HeCKOIbKO, B

OTBETE YKAXKUTE UX CYMMY.

1) -7,5 2) 7,5 3)-2,5 4) 2,5
A5. Pemmte HepaBeHctBo: x° -1<0.

1) x>1 2) x<-1, x>1 3) -1<x<1 4) x<-1
AB. Penre HepaBeHCTBO: -Xx° —x+12>0.

1) -4<x<3 2) x<-4; x>3 3) x>3 4) x< -4

A7. Haiinurte cyMMy Lie/IbIX pellenHnii HepaBeHcTa: x- —14x+49£0
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1)0 2) 7; 3)-7; 4) 14.

A8. Tlo rpaduxy ¢pynxuuu y = f(x), n3o6paxxeHHOMY Ha y

PHMCYHKE, OIPEAEINTE KOIUIECTBO LENbIX PELIEHHI Hepa- . N

BenctBa f(x)>0. bt ~
15 2) 3 3)1 4) 2 / \

A9. To rpaduxy pynxuuu y = f(x), nuzobpaxensomy Ha | [ \

PHCYHKE, OIPEIEINTE KOJINYECTBO 1IEIBIX PEMIEHU Hepa- / \

BeHctBa f(x) <0, vt

1) 7 2) 2 3)1 4)5 X [ /

A10. ITpu KakuX 3HAYEHUAX X BBIPKCHUE / .

\Vx% - x - 42 umeer cmbicn? ot /L%
1) -6<x<7 2) x<-6; x>7 3)

—6EXET 4) x£-6; x37 b P4

BapwuanT 2

o x+3x%-x-3
Al. BeiGepute 4ncIo, ABISIONIEECS KOPHEM YPaBHEHUS > > =0.
(x - 1)(x + 1)

1) -3 2) -1 3)1 4) 2
A2. CKOJIBKO KOpHeH nMeeT ypaBHeHue, x° +6x° -4=07?
1) 2 2) HU 00HO20 3)4 4)1

A3. Haitaure xopuu ypasuennst 64x° — x* = 0. Eciu KOpHeii HECKOIBKO B OTBETE
YKQ)XXUTE UX CYMMY.
1) 8 2)0 3) -8 4) 64
X o x+2 8
+ =
x+2 x-2 x*-4

A4. Haiinure KOpHU ypaBHEHUS . Eciin KOpHEH HECKOJIBKO, B

OTBETE YKAXKUTE UX CYMMY.

1) -3 2)-1 31 4) 3
A5. Pemmte HepaBenctBo: x° —4>0.
1) -2<x<2 2) x<-2; x>2 3) x>2 4) x< -2

AB. Pemmte HepaBenctBo: 2x° +5x-3£0
1) -0,5£x£3 2) x£-0,5; x33 3) x£-3;, x30,5 4)
-3Ex£0,5

A7. Haiiaute cyMMy IelbIX pelieHuii HepasenctBa: x° —14x+48£0

1) 48 2)7 3) 21 4) 14
A8. To rpaduxy ¢pynxuuu y = f(x), u3o6paxkeHHoMy Ha \ y pu-
CYHKE, OIPEIENUTE KOJMYECTBO LEBIX PELNICHH 1V x_ BeH-
crea T(X)EO. oL
)5 2)3 3)1 4) 2 %
A9. Tlo rpaduxy pyukiun y = f(x), n300pakeHHOMY HA ——% pu-
CYHKE, OIPEJIENIUTE KOJMYECTBO HEIBIX PENICHHH 7y > BeH-

mm e




crea f(x)>0.

1)4 2) 2 3)1 4) 3
A10. Ipu Kakux 3Ha4YeHHIX x Bbipaxkenne x° —2x -80 mmeer cmbicn?
1) -8<x<10 2) x<-8; x>10 3) -8£x£10 4) x£-8; x310

3amaHus 115 KOHTPOJIbHOI padoThI CTYAEHTOB
no pasaenay 12 «YpaBHeHUs] M HEPABEHCTBA»

BapuanTt 1
. Pemmth HepaBeHCTBO:
30x—9 ‘ :
—— > 25(x+ 2)
X — 2
. PemuTh uppannoHanbHOE ypaBHEHUE:!
Vx+8—x+2=0
. Pemmte nppanmonaibHOE HEPABEHCTBO:

JXP—x—-2=x-1

. PemnTh nokaszarenbHOE ypaBHEHHE:!
43+ 2 =94+ 2%

. Pemmmth nmokasarenbHOE HepaBeHCTBO:

327 < 0,25

. PemmTs cucremy ypaBHEHUN
xX—vVvV =06,

a2 2

= —y° = {26.

Bapuanr 2.

. PemmmTes HEpABEHCTBO!

1
X =
X — 1
. Pemuts uppanuoHaibHOE ypaBHEHHUE:
ur 2 l( |" 2
J2x2 —dx =x2+14+/x? -1
. Pemmtsb uppanuonaabHOe HEPABEHCTBO:
Vx+3>=x+1
. Pemmth mokasarenbHOE ypaBHCHHE!

1
477 — 7«27 =4

. Pemmnts mokazaTrenpHOE HepaBeHCTBO:
2+4x

(2) > ozstes
\4/

. Pemuts cucremy ypaBHEHHUIA:
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yi—xy+1=0,

X FIX=—y —2y— L

Bapuant 3.
. PemmTe HEpABEHCTBO!
4x? +8x—5
<0
X+1
. Pemmth uppanmroHanbHOE YpaBHEHHE:!
Wx+1=2x4+72

. Pemuthb HppaMOHAJIBPHOC HCPABCHCTBO.
J—x2+6x—5>8—2x

. PemuTh nmokazaTeabHOE YpPaBHCHUC !

03571 —03% =07

. PemmuTh moka3aTeapHOE HEPaBEHCTBO.

2){—1 + 2): - 21'-1»-1 _ 4

. Pemuth cucremy ypaBHEHHIA:
S3(.r+ D+2(yv=2)=120
( X+ 2V =4
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3.1 3amanus AJ1si MPOMEKYTOYHOIM aTTecTaluu (IK3aMeH)
1 BapuanT

Oosazamenvnan wacmso
IIpu BINOJIHEHUH 3aIaHUH 3ANUIIATE X0 PEelIeHUS U MOJYUYEeHHBIA 0TBET
1) Haunor na moxozsl coctaBisger 13% ot 3apadoTHo# miathel. [Tocae ymepika-
HUs Hayora Ha noxonbl Mapusi KoncrtantunoBHa nonyuuia 9570 py6neit. Ckoiabko
pyOneit coctaBiser 3apaborHas iata Mapuu KoHCTaHTHHOBHBI?

2) Boruucinute 29ﬁ -15

3) Ompenenute, Kakue M3 TMEPCUUCIICHHBIX TOYEK NPUHAIUICKAT rpaduky
bynkun f(X)=2x-1

A(L1);  B(0-1);  C(2:4); D(3;7)

4) Pemwmre ypaBHEHHE C0SX = -1

5) B rpynmne u3 30 cTyIeHTOB Ha KOHTPOJIBHOW paboTe 6 CTYACHTOB MOIYYH-
au «5», 10 ctymeHTOB — «4», 9 cTyAeHTOB — «3», OocTalbHble — «2». Haiitu BeposT-
HOCTh TOTO, YTO CTYJEHT, BBI3BAaHHBIN K JOCKE, MOJIYYWJI MO KOHTPOJIBHOU padoTe
«2». Pe3ynbTat OKpyriuTe 10 COTHIX.

6) Vkaxure rpaduk QyHKUMY, 3a0aHHON Gopmynoi y=2"

Pue. 1 Puc. 2 Puc. 3 Puc. 4

7) Bbrunciure nepBoodpasuyio gyukmun f(X) = 2x + 4x° — 1.
8) Borunciure npoussoxnyio Gynkuun f(X) = 3x° + 2x -4.
9) Vkaxure o6nacTh onpeaenenus GyHkiuuu y =log, (x> — 3x).

10) Ykaxute 001acTh onpeseneHus QyHkuun y = v x2 — 3x

11) Ykaxute 001acTh onpeaeiaeHus QyHKIua y =
Xz—gﬁ

12) Vxkaxwurte 007acTh onpeaeaeHus QyHKIUH Y = 5 -3x

13) Pemute ypaBHeHUE 4 -38 =7
14) Berauciure 3°%* - log, log, 512

15) Haiinute Hambombpliee M HauMEHbIIee 3HAUeHHE QYHKIMU Y = log. X, Ha

IIPOMEKYTKE l% ; 36|
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16) Teno mBrxercs mo 3akoHy: S(t) = X2 - 7X + 3. Onpexenure, B Kakoi Mo-
MEHT BPEMEHHU CKOPOCTh OyJIeT paBHa 3.

17) Haiigure mwiomans GUrypbl, orpaHndeHHoil rpaduxoM dyskmmn f(X) = X
— 6X + 10, mpsambivu X = -1, X = 3 1 ockio abcmucc.

18) Haiimute o0beM mapajuieicnuieaa, u300paxeHHOTO
Ha PUCYHKE, IIPH YCJIOBUH, YTO BCE YIJIbI MIPSAMBIC.

ﬂonwmumeﬂbmm uacmo

19) B npaBunbHO# TpeyronbHoii mupamune SABC N — s
cepenuna pebpa BC, S — Bepmuna. 3BectHo, uto SN = 6, a
oAb OOKOBOW MOBEPXHOCTH paBHa /2. Haiinure mmuHy
oTpeska AB.

20) BoraucmuThb 3Ha4YEeHUE BbIpaKeHUs

(\"Fl3 — \"%-4— \"'il3 + \,"'E)L
21) Pemmth ypaBHeHue 32x+4 - 11-9x = 210

22) HaiinuTe KOpHM TPUTOHOMETPUYECKOIO ypaBHEHMs COS X+cosx—2=0pg
npomexytke [0;27]

4 €

B

2 BApHAHT

Oobsa3amenvnas uacmo
IIpu BpINOJIHEHUH 3aIaHUH 3ANMIIMTE X0 PELICHUA U MOJYYCHHBIA 0TBET

1) ®nakon mammnyns crout 160 pyoOnei. Kakoe HamOosblee 4uciIo TaKUx
draxoHoB MoxHO KynuTh Ha 1000 pyOmneit Bo BpeMs pactpogaku, KOT/Ia CKUIKA CO-
craBisier 25%7?

2) Berumcnure 7 - 364«

3) Ompenenute, Kakue M3 TEPEUUCICHHBIX TOUYEK NPUHAIUIEKAT TrpadukKy
pynxun f(x)=2"

A(L1);  B(01); C(2;4); D(3;7)

4) Pemwmre ypaBHeHHEe Sinx = 1.

5) ®aOpuka BbIyckaeT 00yBb. B cpeanem Ha 160 map oOyBU MpPUXOAUTCS
TPHUILIATH TTap 00YBH CO CKPBITHIMU JedekTamu. Haliaure BEpOSTHOCTH TOTO, YTO KY-
TUIeHHAas: 00yBb OKQ)KETCSl KaYeCTBEHHOM. Pe3ynbTaT OKpYyTJInTe O COTHIX.

6) VYxaxwure rpaduk GyHKImMH, 3a0aHHON Gopmytoit Y=10g,(X)
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Puc. 1 Puc. 2 Puc. 3 Puc. 4

7) Borunciaure nepBoodpasnyio gynkuan f(X) = 3x° + 2x -4,
8) Boruncianre nponsBoanyio Gyukmun f(X) = 5x* — 2x + 1
9) Vkaxure obnacts onpenenenus Gpyukiun y =log, o (x> — 4x).

10) Ykaxwute 061acTh onpejeneHus GyHkuun y = Y x2 — 4x
X°—4%
5){2 —dx

11) YkaxuTe 00J1acTh onpeieieHus QyHKIU y =

12) YxaxuTe 00J1acTh onpeieiecHus QyHKIUU y =

13) Pemte ypaBHeHUE 12 +3x =2
14) Beruuciure 5°*° - log, log, 16
15) Haiinute HanGosnblee 1 HaMMEHbIIee 3HaUeHHe GpyHKIMU ¥ = [0g-X, Ha

IPOMEKYTKE IL ;25 I
v

16) Temo mBmxetcs mo 3akony: S(t) = 5t — 0,5t%, roe t — BpEMsI IBIDKCHUS B
cexyHaax. HalauTe CKopocTh Tena uyepe3 2 CeKyHIbI MOCcyIe Havalla JBUKCHUS.
17) Hatigute mutoriaas GUrypsl, OTPAaHUYCHHON JIMHUSAMU y=X2; y=0; x=4

18) BricoTta koHyca paBHa 12 cM, pajuyc OCHOBaHHUS pa-
BEH 5 cM. Brruucnuth quHy o0pasyroliei KoHyca.

Mononnumenvnas wacmeo e Aok

19) B npaBwiibHO# TpeyronpHoi upamugae SABC N — s
cepenuna pedpa BC, S — epmmna. M3BectHo, uto SN = 6, a
IJI0Ia b OOKOBOM TOBEpPXHOCTH paBHa 54. Haitnure mmuny
oTpe3ka AB.

4 C

— — 2

VIIE VT B
20) BbIYHCIUTH 3HAYCHHUE BhIPAKCHUS g

10+ V91

21) Pemts ypasuenne 3° - 772 = 49 - 47,

22) HaiiauTe KOpPHH TPHTOHOMETPUYIECKOTO ypaBHEHHS SiN“X+2C0SXx=1 Ha mpo-

T, 3T
MEXYTKE [:E’?]'
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3 BapHaHT

Oobazamenvnasn ywacmo
IIpu BINOJIHEHM M 3aIaHUH 3ANMIINATE X0/ PelIeHUS U MOJYYEeHHbIA 0TBET

1) IllapuxoBas pyuka ctout 40 pyOaecii. Kakoe HanOobIee YUCIO TAKUX Py-
yek MoxHO Oyner kynuth Ha 300 pyOnei nmocie ypenudeHus meHsl Ha 10%7

2) Berumcinure Z-ﬁ— 0,9°

3) Ompenenute, Kakue M3 TMEPCUUCIICHHBIX TOUYEK MPUHAIUICKAT rpadukKy
gynkuuu f(x)=4"

A(L;4);  B(01); C(2;:4); D(3;7)

4) Pemmwre ypaBHeHue cosx = 1.

5) Ha 1000 TeneBu30poB B cpenHeM Npuxoautcs 7 OpakoBaHHBIX. KakoBa Be-
POSITHOCTH KYITUTh HCIPABHBIN TEIIEBU30D?

6) Vkaxure rpaduk QpyHKIMY, 3a0aHHON Gopmyoi y=0,5"

Pue. 1 Puc. 2 Puc. 3 Puc. 4

7) Boruncanre nepBoodpasnyio Gyukman f(X) = 5x* — 2x + 1
8) Boruncianre nponssomnyio Gynkmun f(X) = 2x + 4x° — 1.
9) Vkaxwure obnacts onpenenenus Gpyuknuu y =log, .(6x — 3x*

10) YkaxuTe 067acTh onpeaencHns GYHKIMH Y = Y 6x — 3x>

=]

11) YkaxuTe 00J1acTh onpeieeHus QyHKIuu y =

[l
12) VkaxuTe o61acTs onpeeneHus pyHkuun y = 59535
13) Pemnte ypaBHeHne +/x+2 =3

14) Beruucaute 3% - log, log, 512

15) Haiinute HamOoiblliee M HaWMEHbIIEEe 3HAYCHUE (QYHKIHH
npomMexyTke [—4: 2]

16) Texno mBrkeTcs 1o 3akoHy: S(t) = t° - 3t + 4, rae t — BpeMst ABIKCHHS B
cexkyHaax. Haliaure ckopocTh Tena uepe3 3 CeKyHAbl TIOCie Hayaia JBUKCHHUS.

17) HaiizuTe mmomass GUrypsl, orpaHAdeHHOM THHESIME  Y=X°; Y=0; X=-3

v = 2% Ha

18) BeicoTa KOoHyca paBHa 8 cM, paJiiyC OCHOBaHUS PaBeH
6 cM. Beruucnuth 1mmHy 00pasyromiel KoHyca.



Jonoanumenvnan uacmeo

19) B npaBunbHOM TpeyroasHoi mupamuae SABC N - s
cepenuHa pebpa AB, S - Bepmuna. U3BectHo, uyto SN = 29, a
Iomaab 00KOBOW moBepxXHOCTH paBHa 261. Haiimure nimuny
orpeska BC. A ¢
20) Beruuciuthb 3HaYCHHUE BBIPKCHUS

(\x'13 _ J48+ 13 + \M—S)L

21) Peurns ypasuenne 27-3%° - 91 = 0

B

22) Haiimute KOpHM TPUTOHOMETPHYECKOTO ypaBHEHHsSI COS X +cosx—2=0pg
npomexytke [0;27]
4 papuaHT

Oosazamenvnan wacmso
IIpu BBINOJIHEHUH 32JaHUI 3ANUILINATE X0/ PelIeHUs U MOJYYeHHbIH 0TBET
1) B marasumHe Bcs MeOenb mpojaeTcst B pazoOpanHoM Bujue. [lokymaTtenb
MOXKET 3aKa3aThb COOpKYy MeOenu Ha JIOMY, CTOMMOCTh KoTopoiu coctamiseT 20% ot
croumocTu KyruieHHoW mebemn. Illkad crout 4100 pybneii. Bo ckonpko pyOnei
oboeTcs MoKyIKa 3TOro Ikada BMecTe co COOpKON?
2) Ha pucyHke noka3aHO H3MEHEHHE TEMIIEPATyphl BO3AyXa Ha MPOTHKECHUN
Tpex cyTok. Ilo ropu3oHTamu ykas3pIBaeTCs Jara M BpPEeMs CYTOK, IO BEPTHKAIH —
3HaUeHHE TeMIiepaTypbl B rpamycax lLleascus. Omnpenenure mo puUCyHKY pa3HOCTh
MEXTy HarOONBIIMM U HAUMEHBIIIUM 3HAYECHUSMH TEMIIEPaTyphl BO3yXa 8 aBrycTa.
OtBer naiite B rpanycax Llenscus.

o | | ™~ ]

2 | 7 i .S I

25 : - p, e — -

20 7‘\ ; — . }—L'AY -

15 : 1 f -

10Nt \\ ' _ T e

5 ' | {

0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 |

7 aszyema 8 aseycma ' 9 aseycma .
Vea
3) Brruncinure ==
) =

4) Ompenenure, Kakhe W3 IEPEUYHCIEHHBIX TOYEK NPUHAIICKAT rpaduky
dynuxupn f(x)=2""

ALL);  B(O-1);  C(24);  D(34)

5) Pemute ypaBHeHHE COSX = %

6) Komneco espormetickoit pynetku (YCTpoicTBa s UTPBl B Ka3WHO) pasjerie-
HO Ha sueiiku. 13 atux sueex 18 depuwie, 18 kpacHbie 1 onHa 3eneHas. B mporecce
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UTPBI MIAPUK ClydailHbIM 00pa3oM momnajaeT B oAHYy U3 siueek. Hailnure BeposiTHOCTh

o 1
P TOrI'O, U4TO HIApUK YIIAJACT B 3CJICHYIO AUYCHUKY. B otBeTe 3anmimTe BCIINYUHY ;

7) Vkaxure rpadpuk QpyHKIMY, 3a0aHHON Gopmynoi y=0,3"

Pue. 1 Puc. 2 Puc. 3 Puc. 4

8) MarepuanbHas ~ TOYKA  JBWXKETCA  NPSMOJIMHEHHO  TIO  3aKOHY

S(t)=% t* — 3t2+ 2t, rne S — paccTosHME OT TOYKHM OTCYETA B METpax, t — Bpems B

CeKyHJIaX, U3MEpPEHHOE C Hadvaja JIBrokeHUs. Haiinure ee ckopocth (B MeTpax B ce-
KyH/Iy) B MOMEHT BpeMeHHU t = 6c¢.

9) Ha pucynke nzobpaxen rpadpuk y=f(x) — npomsBoguoit pynkmun y=Ff’(X),
onpenaenennor Ha uHTepBaie (-6;10). Haiiaure npomMexxyTku Bo3pacTtaHus (QyHKIMU
Ha 3aJ]aHHOM WHTEpBaJie, B OTBETC YKAKUTE CyMMY IEJBIX TOYEK, BXOJSIIIUX B ITH
IPOMEXKYTKH.

-

10) Haiiiure mumomans (UTypel, OTrpaHUYeHHON Tpadukamu QYHKIUH
y=8x*+1, y=0 Ha npomexyTke [1;2]
YVa
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11) Ykaxute 06aacts onpenesnerus GyHkuun y =log, (9 — x*).

12) YkaxuTe 067acTh onpeaencHns GyHKmu y = Y9 — x2

13) Vkakute 001acTh onpeaeieHus GyHKIMA Y = g;

—X
14) VYkaxurte 00JacTh onpeeicHus QYHKIUA Y = 59
15) Pemmte ypaBHeHue 3 x — 4 = 3
16) Berunciute 1041log, 3
17) Haiinute HanOobliee ¥ HaMMEHbIIee 3HAaYeHHE QYHKIMU y = log-X, Ha

1
;625

18) Haiinute 00beM mapajuienenumneaa, n300paKeHHOr0 Ha PUCYHKE, MPH yC-
JIOBHH, YTO BCE YTJIBI TIPSIMBIC.

MIPOMEXKYTKE

L3

- e e e

19) Bricota koHyca paBHa 9, a JiMHa oOpasyromieii paBHa 41. Haiinure nua-
METpP OCHOBAHUSI KOHYCA.

ﬂonwmumeﬂbmm yacmo

20) Haiigure Touku SKcTpeMyMa (yHKITUH.
f(x)=3x%-2x>+6
21) Pemunts ypasHerue 32 - 5:3* = 36

22) Haiinute KOpHU TPUTOHOMETPHUYECKOTO YpPaBHEHHUsS sinx =
A

|r\_1'l

Ha IIpOMC-

KyTke [-7;7]
o 2 o
23) Ilnomaap MOHOM MOBEPXHOCTH KyOa paBHa 24 cm”. Hailigure ero amaro-
HAJlb.
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5 BapuaHT

Obsa3amenvuasn uacmo

IIpu BBINOJIHEHUH 32JaHUI 3ANUILINATE X0/ PeLIeHUs U MOJYYeHHbIH 0TBET

1) CromnoBas joxka BMemiaeT 20 T caxapa, BMECTHMOCTb YalHOM JIOXKKH CO-
craBisier 25% ot cronoBoil. CKOJBKO IpaMMOB caxapa OKa)XeTCs B CTakaHe, eCliv
TyJa TOJIOKUTh 3 CTOJIOBBIX M / YalHBIX JIOXKEK caxapa?

2) Ha auarpamme mokasaHo KOJIMYECTBO MoceTuTenei caiira «BKontakre» BO
Bce AHU ¢ 1 mo 20 urons. [To ropu3oHTaNM yKa3bIBaIOTCS THU MecsIla, 0 BEPTUKAIU
— KOJIMYECTBO MOCETUTENIEN caiiTa 3a JaHHBIN JeHb. OnpeAenanuTe no guarpaMme pas-
HOCTh MEXJy HAaMOOJbIIUM U HAUMEHBIIUM KOJIMYECTBAMU MOCETUTENEH 3a yKa3aH-

HEIE JTHU.
KORUYecmso nocemumeneu

[ 1] ]

N TT =

1 i

SOOW :: T-W THT :

1001 =

01 2345678 91011121314151617181920 du;;
Mecaya

[72
Boruuciaure 7 - —
3) CIINTE —=

4) Ormpenenure, Kakkue W3 TEPEUYHUCICHHBIX TOYEK NPUHAIICKAT Trpaduky
dynxuun f(x)=2"*
A(L;1); B(0;16); C(2;64); D(3;4)

. v a2
5) Pemute ypaBHeHHE Sin x = —.
=7z

6) Ha nerckoii kapycenu 20 MecT, KaKI0€ CACIaHO B BUAC KAKOI0-JIHOO KHU-
BOTHOTO. M3 3THX MECT TOJIBKO TPH CHEJaHbl B BUJE JIOMAIKH. MalbyuK CTOUT psi-
7I0M ¢ paboTaroliell Kapycelblo, KOTOPYIO OCTaHOBSAT B HEKOTOPHIN 3apaHee HEu3-
BECTHBI MOMEHT. Haillgure BEpOATHOCTH TOrO, YTO MOCJIE OCTAHOBKH Kapycelu
OnKaiiee K MaJbuuKy MECTO OYJIET CAEJIaHO B BUJIE JIOMIAIKH.

7) VYxaxwure rpaduk QyHKIUH, 3a1aHHON Gopmynoit y=10go 4(X)
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Puc. 1 Puc. 2 Puc. 3 Puc. 4

8) MarepuanbHasi TOYKA JABIIKETCS MPSIMOJMHEHHO MO 3aKOHY S(t)=6t2—
48t+17, roe S — paccTtosiHUE OT TOYKH OTCUETa B METpax, { — BpeMs B CeKyHIax, U3-
MEpEeHHOEe ¢ Haydana JIBWkKeHus. Haiimute ee ckopocth (B MeTpax B CEKYHAY) B MO-
MEHT BpemeHu t=9c.

9) Ha pucynke nzodpaxen rpadpuk Y=f(x) — npousBoguoit pynkuuu y=Ff’(X),
ornpenencHHod Ha wuHTepBasie (-2;20). HailiguTe KOJIMYECTBO TOYEK MaKCHMyMa
bynkmm y=Ff(x), anHaﬂﬂemamnx orpesky [-1;18].

I\ /\/\f\
AN NN

10) Haiimute tuiomaas Gurypsl, orpaHuueHHOMN rpadukaMu GyHKIIANA
y=-3x*+12x, y=0.

Y
12

0 X
11) Ykaxwure ob1acTs onpeneneHus GyHKImu y =logg 5(x* — 4x).

12) Ykaxkute 001acTh onpeseneHus QyHKuun y = v x2 — 4x
4%
5x2 b

13) VkaxxuTe 00JacTh OnpeieieHus: GyHKIUU Y =

14) VkaxxuTe 00J1acTh ONpeeieHus: GyHKIUN Y =

15) Pemure ypaBHenue 32 —4x = 4

16) Haiinure 3nauenue Beipaxkenns 133log., 113
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17) Haiinute HanOosbliee ¥ HaNMEHbIIee 3HaUeHne GyHKIMU YV = [0g, X, Ha

MIPOMEKYTKE li ; 27|

18) Haiimute o0beM mapajuiesienuieia, n300pakeHHOI0 Ha PUCYHKE, MPU yC-
JIOBUH, YTO BCE YTJIbI MPSMBIE.

19) Breicota koHyca paBHa 12, a amuHa oOpasyromieii paua 13. Haiinure nua-
METpP OCHOBaHUs KOHYCa.

ﬂonwmumeﬂbna}l yacmo

20) Uccaenyiite pyHKINIO HA MOHOTOHHOCTb
f(x)=x"-2x%-3

2—x
21) Pemnts ypaBHeHune 3 - (3 | =24

. 1
22) Haiinute KOpHH TPUTOHOMETPHYECKOTO YpaBHEHHs COSX = - Ha MpOMe-
=2

xyTke [-7;27)

23) B mpaBunsHOU Tpeyronphoii mupamuae SABC N — 8
cepenuna peopa BC, S — Bepmmna. M3BectHo, uro SN = 6, a
rIo1aas OOKOBOM MOBEPXHOCTH paBHa 54. Halimute nauHy OT-
pe3ka AB.

A4 C

B

6 BapuaHT

Oosazamenvhan vacmso
IIpu BINOJIHEHMH 3aIaHUH 3ANUIINATE X0 PelIeHUS U MOJYYEeHHBIA 0TBET

1) B 2012 rony B ropojackom kBaptajie npoxxuBasiio 20000 yenosek. B 2013
rofy, B pe3yJibTaTe CTPOUTEIHCTBA HOBBIX JIOMOB, YHCIO XKHUTeJeH BbIpocio Ha 2%, a
B 2014 — na 3% no cpaBHenuto ¢ 2013 rogom. CKoJIBKO YETOBEK CTAJIO MPOKUBATH B
kBapraiue B 2014 rony?

2) Ha rpaduke noka3aHo U3MEHEHUE TEMIEPATyphl BO3IyXa HA MPOTSHKCHUU
Tpex cytok, HaunHas ¢ 0:00 yacoB 18 aBrycra. Ha ocu aGcuucc oTmedaetcs: BpeMs
CYTOK, Ha OCH OpJMHAT — 3HaYCHHE TeMrepaTypsl B rpagycax Llenscus. Onpenenute
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1o rpaduKy pa3HOCTh MEXKY HAaUOOJIBIINM U HAUMEHBIIIUM 3HAYCHUSIMU TeMIEpaTy-

puI Bo3ayxa 19 asrycra. OTBet maiite B rpagycax Llenbcus.
T.°Cy

| ||

19 !

! \ ']
PR TN AT T
:

15

+ b

10 i —
06:00 12:00 18:00 0:00 06:00 12:00 18:00 0:00 06:00 12:00 18:00 0:00
18 aszyema | 19 aseyema 20 aezycma

3) Berumciute 2-324-9

4) Ompenenure, Kakue M3 TEPEYUCICHHBIX TOYCK MpPUHAIICKAT TrpaduKy
pynkunn f(x)=4"

A(L4);  B(0;1); C(2;4); D(3:7)
5) Pemute ypaBHeHHE (OSX = '_;

6) B cOopuuke OmneroB mo martemarmke Bcero 20 OmietoB, B 11 W3 HuX
BCcTpedaeTcst Bompoc mo Teme «Jlorapudmer». Haiinure BEposITHOCTH TOTO, YTO B
CITy4aliHO BEIOpAaHHOM OWJIETE CTYJEHTY JOCTaHETCs BOMPOC 1o Teme «JlorapudMai».

7) Vkaxure rpaduk QyHKINH, 3a7aHHON Gopmyoit y=0,5

Puc. 1 Puc. 2 Puc. 3 Puc. 4

8) MarepuanbHas TOYKA JABMKETCS MPSIMOJIMHEHHO 110 3aKOHY
S(t)=3t°+t%-7t, rme S — paccTOSHHE OT TOYKH OTCYETa B METPax, t — BPeMs B CEKYH-
Jax, u3MepsieMoe ¢ Haudaia JBrKeHus. Haiiaure ckopocTh (B MeTpax B CEKyHIY) B

MOMEHT BpemeHu t = 5c.
9) Ha pucynke nzobpaxen rpadpuk Y=f(x) — npousBoguoit pyukuuu y=Ff’(X),
ompenesnieHHod Ha wuHTepBase (-13;8). Haiiaute KonmM4yecTBO TOYEK MakCHMyMma

GyHKIMH, TPUHAUICKAIIMX 0Tpe3Ky [-8;6].
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10) HaiinuTe uomaab GUrypsli, orpaHI/IquHoﬁ mapabouoit Y = -X°-3X 1 0ChI0

Ox
Y

=3/ O\ x
11) Vkaxwure ob61acTh onpenencHus GyHKImK y =logg 5(6x — 3x*

12) YkaxuTe 001acTh onpeseneHns QyHKuun y = Y 6x — 3x2

13) Ykaxute 06s1acTh onpeencHus QyHKIuu y =

=T
14) Yxaxute 001acTh onpeaeiaeHus QyHKIun y = 56x—3x

15) Pemure ypaBaenue x + 5= —3

16) HaiinuTe 3HaueHue BhIpaskeHHs |0gL i"g
5

17) Haiinute HamOonblliee M HAMMEHbIIECE 3HAueHHEe (QYHKIUU y = 2%, Ha

npomMexyTke [—3; 4]
18) HaiinuTe 1uiomaib MOBEPXHOCTH MHOTOIPaHHUKA, H300paKEHHOI'O Ha pU-

CYHKG, Inpu yCJ'IOBI/II/I, YqTO BCC YTJIbI IIPsAMBIC.
4

19) Papnyc ocHOBaHHMsI IWJIMHPA paBeH 7, BbIcoTa paBHa 6. HaliguTe ruromans
OOKOBOM MOBEPXHOCTH MIJIMHJIPA, JIEJICHHYIO Ha TT.
Mononnumenvnas uwacmo

20) Uccaenyiite pyHKINIO HA MOHOTOHHOCTb
. 1 5
fx)= —;x?‘ +4x? — 15x

21) Petnth ypaBHeHne 2%+ + 2*¥*1 —6-2% = 16
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1
22) HaiinuTe KOpHU TPUTOHOMETPHUYECKOTO VpPaBHEHUI [gX = — HA IpoMe-
) Haiin pHu TP p yp tgx =— Ha mp

xyTKe [-m;7]

23) B npaBmiibHOI TpeyronsHoi upamuae SABC N - ce-
penuHa pebpa AB, S - Bepmmna. M3BectHo, utro SN = 29, a
IIomaab OOKOBOW IMOBEpXHOCTH paBHa 261. Haitnure nnmuny
orpeska BC.
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4. OueHKa ocBOeHU y4eOHOM qTucuuIIMHbI «MartemaTnka»

4.1. ®opmMbl U METOABI OLIEHMBAHUSA

[IpeameToM OLIEHKU CllyKaT YMEHHUs U 3HaHus, npeaycmoTpenHsie @PI'OC no
auciuIuinHe MateMatuka, HarmpaBlieHHbIEe Ha (JOPMUPOBAHUE 3HAHUN U YMEHHI.

[Ipr u3yueHun y4deOHOUW NUCUHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIBI
TEKYIIET0 KOHTPOJIS 3HaHUN 00y4aromuXxCs:

TecTbl - KOHTPOJIb, MPOBOAUMBIN MOCIIE U3YYEHUs] MaTeEpHalla, MPEaoiIaract
BBIOOP ¥ 00OCHOBAaHME MPABUIBLHOTO OTBETA Ha BOIPOC;

YCTHBIN ONTPOC — KOHTPOJIb, MPOBOJAUMBIN MOCIIE U3YUSHUSI MaTepualia B BUJIE
OTBETOB Ha BOIPOCHI, TTO3BOJIET HE TOJBKO MPOKOHTPOJIUPOBATh 3HAHUE TEMBI YPO-
Ka, HO U pPa3BUBATh HABBIKK CBOOOTHOTO OOIIICHUS, MPABUIIBHOW YCTHOM peun;

KontponbHasi paboTa — BBINOJHEHUEM MPAKTUYECKUX 3aJaHUN MO OTHAEIb-
HBIM T€MaM, TMO3BOJISIET BBISIBUTh YPOBEHb YCBOCHHSI TE€OPETUUYECKOTO MaTepualia u
yMEHHUE MPUMEHSITh MTOJTyUYCHHbIC 3HAHUS Ha TIPAKTHUKE,

WToroBsliif KOHTPOJIb MO AUCHUILIMHE TPOBOAUTCSA B JOpME dK3aMEHa.

Ha BpInosHeHNE TUCHbMEHHOM AK3aMEHAIIMOHHON pabOoThl IO MaTEMAaTHKE Ja-
etcst 4 actpoHomuveckux vaca (240 MuHyT).

Dk3aMeHaIMoHHas paboTa COCTOUT U3 2-X YacTel: 00s3aTeIbHON U JOTIOIHHU-
TEJIbHOM.

OO6s13aTenpHasl YacTh COJAEPKAT 3aJaHKs] MUHUMAIIBHO 00s53aTeIbHOTO YPOB-
Hsl, a JIOTIOJIHUTEJIbHAS YacTh — 0o0Jiee CII0KHBIE 3aaHusl.

[Tpu BBIMOTHEHUM 3aJlaHU 00s13aTEILHON YacTH TPEOyeTCs MPEACTABUTh X011
pElIeHUs U YKa3aTh MOJyYCHHBIA OTBET.

[Ipy BBITIONIHEHUHU JIOOOTO 3a7aHuUsl JOMOJHHUTEIIBHOM YacTH OIHCHIBACTCS
XOJI PEIICHUS U Ja€TCs OTBET.

[IpaBUsIbHOE BBINOJTHEHUE 3aJaHU OIIEHUBAETCS OalJIaMHU.

[IpaBUsIbHOE BBHITIOJIHEHUE JIFOOOTO 3a7aHus 0053aTeIbHOM YacTH OLICHUBAECT-
cst 1 GansioM, mpaBUIILHOE BHIMIOJIHEHUE KAXKJIOTO 3aJlaHUsl IOMOJIHUTEIBHON YacTu —
TpeMs OaJaMu.

Ecnu npuBOIMTCS HEBEPHBIA OTBET UM OTBET OTCYTCTBYET, cTaBuTcs 0 Oar-

JIOB.
basibl, nmony4eHHbIe 3a BCe BBHIIOJHEHHBIE 33a/JaHUSI, CYMMUPYIOTCS.
Ta6mmma 2 — Kpurepun onieHUBaHUA 3aaHUN 110 JUCIUTIIMHE «MartemMaTuka»
Ne|  Tun (Bun) 3apanus KpuTtepuu oneHkn
1 | Tecrs, KoHTpoJstbHas | «5» - 100 — 90% npaBMIIBHBIX OTBETOB
paboTta «4» - 89 - 80% npaBMWIBLHBIX OTBETOB
«3» - 79 — 70% npaBUIBHBIX OTBETOB
«2» - 69% 1 MeHee NMpaBUIIbHBIX OTBETOB
2 | YcTHbIN onpoc 3a IIPaBUJIbHBIN OTBET CTaBUTCS
MOJIOKUTENbHAS OIICHKA
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3 | [Ipaktrueckas padborta Bemonnenne paboter (He wmenee 70%) —
MOJIOKUTEITbHAS OIICHKA

4 | CamocrosiTeNbHAs [TonoxurenpHass OUEHKAa  CTABUTCS  IIPU
paboTa CTyJIeHTOB COOJIIOJICHUU  TMPABUIBHOCTH  PAcueToB M|
MOCTPOSHUH TPA(UKOB.

Tabmuma 3 —Kputepun OIleHKH BBIMOJHEHHS 3K3aMEHAIMOHHOW pabOThI IO
JUCIHUIUTHHE «MaTeMaTuKa»

Ounenka Yucio 0a110B, HE0O0X0AUMOE 1JIA IO0-
JYYEeHHSI ONEHKH
«3» (yIOBJIETBOPUTEIILHO) 9-14
«4» (xopoI1o) 15-20 (e MeHee OJTHOTO 3a/IaHUS U3
JIOTIOJTHUTEIILHON YacTH)
«5» (OTIUYHO) 21-30 (He MeHee IBYX 3aJaHM U3 J10-
TOJTHUTEJILHOW YaCcTH)
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