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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB

1. O0aacTh NPUMEHEHUs

®onp oneHouHbIX cpeacTB (POC) npenHazHadyeH ISl IPOBEPKH Pe3yJIbTaTOB OCBOEHUS
JUCIUIUIMHBL MaTeMaTHKa, BXOJSIIeW B COCTaB MPOrpaMMbl TMOATOTOBKH CIIELUATINCTOB
cpeaHero 3BeHa mno cnenuansHocTH 40.02.04 IOpucnpyneHuus (ykpynHEHHas Trpynna
cnenuansHocTedt 40.00.00 IOpucnpyaenmus). O0beM 4YacoB Ha ayAWTOPHYIO HArpysKy I10
TUCITUILIAHE 24, Ha CaMOCTOsTENbHYIO paboty 200.

2. O0BbeKTHI OLICHUBAHUS — PE3YJIbTAThI 0CBOCHUSA M CHMILIHHBI

@®OC 103BOJIAET OLIEHUTH CIEAYIOIINE PE3YIbTaThl OCBOEHUS AUCLUIIINHBL

OcBoeHue coaepx aHusi yueOHOW NUCUUIUIMHBI 00€CIeYrBaeT AOCTH)KEHHUE CTYACHTaMU
CIIEYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX:

B pesynaprare u3yyeHHss MaTeMaTWKM Ha YpPOBHE CpeAHEro oomero oOpa3oBaHUS Y
obyyaromierocs OyayT chopMUPOBaHBI CIACAYIOMINE TUIHOCTHBIC PE3YJIbTATHI:

1) rpask1aHCKOTO BOCTIMTAHUSI:

cOPMUPOBAHHOCTh ~ TPAXKJIAHCKOM  MO3UMIUU  oOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO 4YJICHa POCCHUIHCKOro OOIECTBA, MPEICTaBIEHHE O MaTEMAaTUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MNpPOLEAYyp TIpakJIaHCKOro oOIlecTBa
(BBIOOPBI, OMPOCHl M APYroe), YMEHHE B3aMMOACHCTBOBATH C COLMAIBHBIMA HHCTUTYTAaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) [aTpUOTUYECKOTO BOCIHTAHUS: CHOPMHPOBAHHOCTH POCCHICKON  Ipa)kIaHCKON
UJCHTUYHOCTH, YBa)KEHUS K MPOIUIOMY U HACTOSIIIEMY POCCHIICKON MaTeMaTHKH, LIEHHOCTHOE
OTHOLLIEHHUE K JOCTUKEHUSAM POCCUNCKUX MATEMATUKOB U POCCUNCKON MaTeMaTHUYECKOU LIKOJIbI,
UCIIOJIb30BAaHUE 3THUX JOCTHXKEHUHN B APYTUX HAyKax, TEXHOJOTHUSX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HaHHE JYyXOBHBIX IIEHHOCTEH pOCCHIICKOr0 Hapoaa, cPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, ITUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C IPAKTUYECKMM IPUMEHEHHUEM JIOCTHKEHUMN
HayKH U JESITEeNbHOCThIO YYEHOIrO, OCO3HAHUE JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTONYHUBOIO
Oymymiero;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsl ICTETUKY MaTEMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEIICHUN, PacCyKICHHI, BOCOPUUMYUBOCTh K MaTeMaTHYECKHM acleKTaM
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) du3nyeckoro BOCIIUTAHUS:

c(OPMHPOBAHHOCTH YMEHHUS IPUMEHATh MaTeMaTHYECKUe 3HAaHUS B MHTEpecax 3/10pOBOTO U
O6e3omacHoro o0Opasza JKWM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, peryisipHas (Gpu3ndeckas akTUBHOCTD ),
¢buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1EATEIBHOCTHIO;

6) TpyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYJly, OCO3HAHUE IICHHOCTH TPYAOIIOOMs, UHTEpeC K Pa3nyHbIM chepam
npo¢eCCUOHATILHON JEATEIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKON W €€ NMPHIIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHbIC IUJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHMYeCcKOMYy OOpa3oBaHHUIO H
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUHU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIMPaBJICHHOCTH;

7) 3KOJIOTUYECKOTO BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh  JKOJIOTMYECKONH  KYJIbTYpbl, TOHUMAaHHWE BIUSHHUS  COLMAIBHO-
SKOHOMMYECKUX TIPOILIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAaHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  IMpoOJieM, OpHEHTalHs Ha  NPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JUIs pelIeHHs 3aJad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN JJI1 OKPYXKAIOIIEH Cpeibl;

8) LICHHOCTH HAY4YHOT'O TIO3HAHMUSI:



c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKM ¥ OOILIECTBEHHOW TMPAKTUKH, MOHMMaHUE MaTeMaTHMYeCKOM Hayku Kak cdepsl
YEJIOBEUECKOM NESITeIbHOCTH, 3TANoB €€ pa3BUTHUS U 3HAUMMOCTHU JUIS Pa3BUTHS LIUBUIIU3ALINH,
OBJIaJICHHUE SI3bIKOM MaT€MAaTHKH U MaTeMaTUYeCKON KyJIbTypOi Kak CpeICTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYHIECTBIISITh IPOECKTHYIO U UCCIIEIOBATENbCKYIO NEATEIbHOCTh HHAUBUAYAIbHO U
B TpyIIIIE.

MeTanpeIMeTHbIX:

B pesynbTare ocBOeHHS MpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusi y oOydaromerocss OyayT chOpMHpPOBaHBI METapPEIMETHBIC PE3yIbTaThl,
XapaKTepU3yIolIMecs]  OBJAJCHUEM  YHUBEPCAJbHBIMU  I1O3HABATEIbHBIMU  JEHCTBHUIMH,
YHHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSMU ¥ YHHUBEPCATHHBIMU PETYISITHBHBIMU
NEUCTBUSIMHU

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE NeHCTBUS

ba3zoevie nozuueckue oeiicmeus:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE TPU3HAKKM MATEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OMNPEICNICHUs MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIIMKU, OCHOBAHWUS HJsi 0000IIEHUS W
CpPaBHEHHUSI, KpUTEPUU ITPOBOAUMOIO aHAIIN34;

BOCIIPUHUMATH, (OPMYIHUPOBATh U MPEOOPa3OBHIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpHUIATeNIbHbIE, EMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISBJISITh MaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W U TPOTHBOpeurs B (pakTax,
MaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, MpeuiaraTb KPUTEpUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUN;

JieNaTh BBIBOABI C HCIIOJI30BAHMEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIbHO JJOKA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUM (TIPSMbIE U OT
NpPOTUBHOTO), BBICTPAUBATh AaApPTryMEHTAIMIO0, T[PUBOJUTH MPUMEPhl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKIACHHS U BHIBOJIBI;

BBIOMPATH CIIOCO0 peleHus yuyeOHOW 3a7au (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS,
BbIOMpaTh HanboJIee MOAXOAAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeusn:

MCIIOJIb30BaTh BONPOCHI KaK HCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH
BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUUE, MPOOIEeMy, YCTaHABIMBATh HCKOMOE H JIaHHOE,
dbopMupOBaTh TUMOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJUTH  CAMOCTOSITEIbBHO  CIUIAHUPOBAHHBIA  IKCIIEPUMEHT, HCCIEJOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUYeCKOTO OObEKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMH, SIBICHUSIMH, TPOLIECCaMHU;

CaMoCTOSITENIbHO (OPMYyIHpPOBaTh OOOOIICHHSI M BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO
HAOIIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOTYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCA, & TAKXKE BBIIBUTaTh MPEIANOJIONKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Paboma c ungpopmayueii:

BBIABJIATH JeUIUTH MHPOpPMAINK, JAHHBIX, HEOOXOAUMBIX JI OTBETA HA BOMPOC U JUIS
peuieHus 3a1a4u;

BbIOMpaTh  MHPOpPMAIMI0 U3  HCTOYHHUKOB  PA3IMUHBIX  THUIOB, AHAJIU3UPOBATH,
CUCTEeMATH3UPOBAaTh U HMHTEPIPETUPOBATH HMHQPOPMAIMIO pPA3IMYHBIX BHAOB ©  (GopM
IpeJICTaBICHHUS,

CTPYKTYypUPOBaTh WH(POPMAITUIO, TIPEJCTABIATE €€ B Pa3IMUHBIX (opMax, WILTIOCTPUPOBATH
rpauvecKu;

OLICHUBATh  HAAEKHOCTH HMHPOPMAIMM IO  CAMOCTOSITENHHO  CHOPMYITHPOBAHHBIM
KpUTEpUIM, CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

3




KomMMyHuUKaTHBHbIE YHHBepcaJlbHble YUeOHbIe 1elcTBUA

BOCIIPUHMMATh U (POPMYyIUPOBATh CYXKJIEHUS B COOTBETCTBUM C YCJIOBUSIMH U LEJISAMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHMS B YCTHBIX M IHCHhMEHHBIX
TEKCTaX, [aBaTb MOACHEHMs IO XOAYy pELIeHHs 3aJauyd, KOMMEHTHUPOBAaTb MOJYYEHHBIH
pe3yJnbTar;

B XO0/¢ OOCYXIEHMs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOM TEeMbI, MPOOIEMBI,
pemaemMoi 3a1a4yn, BHICKAa3bIBaTh MJICH, HAIlEJICHHbIE HA MOUCK PEIICHUs, COMOCTABIATh CBOU
CYXJIEHUS C CYKICHUSAMHU JPYTrUX YYaCTHUKOB AMAJIOra, OOHapyKMBaTh pa3iIMyMe U CXOJCTBO
NO3HLINH, B KOPPEKTHOU opme HOopMyTHUpOBaTh Pa3HOIIIACHS], CBOM BO3PAKCHHUS;

IPEICTABIATh PE3yJAbTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTa, HCCIEIOBaHMSA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMaT BBICTYIUICHHS ¢ Y4YETOM 3a4ad  Ipe3eHTAluu MU
0COOEHHOCTEH ayIUTOPHH.

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBUSA

Camoopzanuzayua:

COCTABIIATh IUIAH, aJTOPUTM pEIIEHUs 3aJauyd, BBIOMpPATh CIOCOO peIIeHHs ¢ y4&ToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOpMaLIUK.

Camokonmpob, IMOUUOHATILHBLIL UHIMENIEKM:

BJIaJICTh HABBIKAMHU TTO3HABATEIbHON peduieKCHn KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUH U
MBICIIUTENIBHBIX ~ IPOLIECCOB, HUX  pe3yibTaToOB, BIaJeTh CIIOCO0AMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3ysibTaTa PEelIeHUs MaTeMaTHUeCKOM 3a/1auu;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH PEIIEHUWH 337a4yd, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBACHATh MPUYMHBI JTOCTHKCHUS
WIA HEJAOCTWKEHMs pe3yJbTaTOB JEATEIBHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OLEHKY
nproOpPEeTEHHOMY OTIBITY.

Coemecmnan deamenbHoCmb:

MOHMMaTh ¥ HWCIOJb30BAaTh MPEUMYIIECTBA KOMAHJHOW W HMHIMBHIYaJIbHONH pabOTHI mpu
peleHMr y4eOHBIX 3ahay, NPUHUMATh LElNb COBMECTHOM J€ATENbHOCTH, IUIAHUPOBATh
OpraHu3alli0 COBMECTHOM pPabOTHI, pacrpenensaTh BUIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIeCC U Pe3ybTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBHIX (hopmax paboTbl (0OCyxIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
IITYpPMBI» WU HHBIE), BBINOJHATH CBOK 4YacTh pabOThl MU KOOPAMHUPOBATb CBOM JEHCTBHS C
JIPYTUMH 4I€HAMH KOMAaH/bl, OIIEHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHM, CHOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.

NnpeAMeTHBIX:

C()OPMHUPOBAHHOCTb MPEACTABICHUN O MaTeMaTHKe KaK 4YaCTU MHPOBOH KyJIbTYphbl U MECTE
MaTeMaTHUKd U MH(POPMATUKHA B COBPEMEHHOM IMBWIM3ALUH, CIIOCOOAX OIMCAHMS SBICHHUH
pearbHOr0 MUpa HA MaTEMAaTUYECKOM S3BIKE;

C(OPMHPOBAHHOCTh TMPEJICTABICHU O MaTeMaTHUECKUX TOHATHIAX KaK BaXHEWIIMX
MaTeMaTHYECKUX MOJEIAX, MO3BOJIAIONMX ONHUCHIBATh U M3y4aTh Pa3HbIE MIPOLECCHI U SBICHHUS,
B TOM YHCJIE C TOMOIIBIO HH(OPMAITMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUI;

BJIaJICHME METOJaMM JI0Ka3aTelIbCTB U QJITOPUTMOB pEIIEHUS, YMEHHE HUX IPUMEHSTb,
IPOBOJUTH JJOKa3aTeIbHbIC PACCYKICHUS B XO/I€ PELICHHUS 3a/1ay;

BJIAJICHUE CTAHJAPTHBIMU IIPUEMaMH pPELICHHUs pPALUOHAIBHBIX M HUPPALMOHAIBHBIX,
NOKa3aTeIbHbBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHI U HEPABEHCTB, UX CUCTEM;

C(OPMHUPOBAHHOCTh MPEICTABICHUH 00 OCHOBHBIX MOHATUAX MAaTEMAaTUYECKOIO aHalu3a U
UX CBOHCTBaX, BIaJICHUE YMEHHEM XapaKTepU30BaTh MOBEJACHHE (PYHKIUH, HCIOIb30BaHHE
HOJIy4EHHBIX 3HAHWH JJI ONUMCAHUS U aHAJIM3a PeaIbHbIX 3aBUCUMOCTEI;

BJIaJICHUE OCHOBHBIMHM TOHSATHSMHU O IJIOCKUX M TPOCTPAHCTBEHHBIX T'€OMETPUYECKHX
(urypax, uX OCHOBHBIX CBOWCTBAX;



c(OPMHPOBAHHOCTH YMEHUS PacIO3HABATh FreOMETpUUECKHUEe (UTYPBI HA YePTEkKax, MOJCISIX
U B p€albHOM MUDE;

NPUMEHEHHE HW3YYEHHBIX CBOMCTB reoMeTpudeckux ¢uryp u Gopmyn A pelieHus
TEOMETPUUYECKUX 3a7a4 U 3a1a4 C IPAKTUYECKUM COJEPKAHUEM;

c(OPMHPOBAHHOCTH TMPEJCTABICHUI O MPOIECCax U SBICHUAX, UMEIOIUX BEPOATHOCTHBIN
XapaKkTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTAX B pPEAJIbHOM MHpE, OCHOBHBIX ITOHATHIX
AJIEMEHTApPHOU TEOPHUH BEPOSATHOCTEM;

YMEHUH HaxOAWTh M OLECHMBATH BEPOATHOCTU HACTYIUIEHUS COOBITUH B MNpoCTEHIINX
IIPAKTUYECKUX CHUTYyalUsiX M OCHOBHBIC XapaKTEPUCTUKU CIy4alHBIX BEIWYHWH; BIIAJCHUE
HaBBIKAMH HMCIIOJIb30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX IIPOTrPaMM IIPU PELICHUH 3a/1a4.

B pe3yiabrare m3ydyeHusi yuyeOHoro mpeamera «MaremMaTuka» Ha ypPOBHe CpPeJIHEro
o0mero odpasoBanus o0y4aruuiics Ha 0a30BOM YPOBHE HAYYHTCH:

Yucna u evluucnenus:

OIICpHUPOBATH MOHATUAMU: PALUOHAIIBHOC U I[CﬁCTBHTGJIBHOC quciio, OGBIKHOBCHHEUI u
JecsITUUHas ApoOb, MPOLEHTHI;

BBIIIOJIHATH apI/I(bMeTI/I‘IeCKI/Ie orecpanru € paiuOHAJIbHBIMU U ,Z[@ﬁCTBHTG.HBHBIMPI qucjaaMu,

BBIMIOJHATh NPUOMKEHHBIE BBIUMCICHUS, HCIONb3YysS MpaBHJa OKpPYTJEHUs, Jeiarh
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCIICHU;

ONEepUPOBATh MOHATUSIMU: CTENEHb C IIEJIBIM IOKa3aTeslieM, CTaHaapTHas (opma 3amucu
JEMCTBUTENILHOTO YHCIA, KOPEHb HATypalbHOW CTENEHH, MCIOJIb30BaTh MOAXOIAIIYIO (opMy
3aMycy JeMCTBUTEIbHBIX YUCEN ISl PEIICHUs MPAKTUYECKUX 3a/1a4 U MPEICTaBICHUS JaHHBIX;

OIICpHUPOBATH NOHATUAMU: CUHYC, KOCUHYC U TAHI'CHC NPOU3BOJILHOTO yIJid, UCIIOJIB30BAThH
3aMych MPOU3BOJIBHOTO yTiia uepe3 00paTHble TPUTOHOMETpHUecKHe (DYHKINU;

OIICPHUPOBATH NOHATUAMU: HATYPAJILHOC, LCJIOC YHCJIO, UCIIOJIb30BATh MPU3HAKH ACIIMMOCTHU
LEJBIX YUCEl, Pa3JIOKEHUE YHCiIa Ha MTPOCThIe MHOXKUTENH JIJIsl pEIIeHUs 3a/1a4;

OICPpHUPOBATH NOHATUCM: CTCIICHL C PAllUOHAJILHBIM IMOKAa3aTCIICM;

OTIepUPOBATh MOHATUSAMU: Jorapudm yucia, 1ecITUYHbIE U HATYpaJbHbIE JOrapu(MBbl.

Ypasnenus u nepasencmea:

ONEpUPOBATh TMOHSATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, II€JIOE, pallMOHAJIbHOE,
VPpaLMOHATILHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPAaBHEHUE;

BBIMIOJHATh ~ MpeoO0pa3oBaHHS  TPUTOHOMETPUYECKMX  BBIPQKEHUH M peuarhb
TPUTOHOMETPUYECKUE YPABHEHUS,

BBITMIOJHATh MPEeoOpa3oBaHusl LEJbIX, PAlUOHAIBHBIX W HPPALUOHAIBHBIX BBIPAXKEHUN U
peiraTb OCHOBHBIC THUIIBI LCJIBIX, PAIITUOHAJIBHBIX U UPpAlUOHAIIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB,

MPUMEHTh YpaBHEHMs] M HEpaBEHCTBA Ui PEIICHHUsS MAaTeMaTH4eCKUX 3aJad M 3ajad u3
pa3MyHbIX 00JacTeil HayKH U peanbHOM KU3HU;

MOJIETIUPOBaTh pealbHbIE CHUTyallUM Ha S3bIKE€ anreOpbl, COCTaBJIATh BbIPAKEHUS,
YpaBHCHHUA, HCPABCHCTBA II0 YCJIOBUIO 3aJavyu, HUCCICAOBATL IMOCTPOCHHBLIC MOACIU C
HCIIOJIb30BaHUEM ammapara aareOphl;

MPUMEHSTH CBOWCTBA CTETIEHU ISl IPe0Opa30BaHUs BBIPAKCHUN, ONIEPUPOBATH MOHATHAMU:
MOKa3aTelbHOE YPaBHEHUE U HEPABEHCTBO, PEIllaTh OCHOBHBIE TUIIBI MIOKA3aTEIbHBIX YPaBHEHUN
Y HEPABEHCTB;

BBITIOJHATh MPEOOpa3oBaHUs BBIPAXKEHHUM, COAEp)KAIMX JIOTapu(pMbl, ONEPUPOBATH
INOHATUAMU: JIOFapI/I(l)MI/I‘IeCKOG YpaBHCHHUC W HCPABCHCTBO, PCIIAaTb OCHOBHLIC THIIBI
JorapupMUUECKUX ypaBHEHUI U HEPABEHCTB;

HaxOJUTh PELICHUS IIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUPOBATh MOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHHMH U €€ pelleHHe, HCIOIb30BaTh
CUCTEMY JIMHEVHBIX YPABHEHUH IS PEILICHUS IPAKTUYECKUX 3a/1a4;

HAaXOJUTh PEIICHUS MPOCTEHIINX CUCTEM W COBOKYIHOCTEH pallMOHAIBHBIX YPAaBHEHUU W
HEPABEHCTB;

MOJIETIMPOBaTh pealbHbIE CHUTyallMM Ha S3bIKE€ anreOpbl, COCTaBJIATh BbIPAKEHUS,
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ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIEAOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreopsl.

Dynxyuu u epaguxu:

OTIEpUPOBATH MOHATHIAMH: (PYHKITHS, CITOCOOBI 3aiaHusl (YHKIMH, 00JaCTh OMpPENeICHUs U
MHOXECTBO 3HaUCHUH QYHKIMH, TpapuK PYHKIUHN, B3AUMHO 00paTHbIe ()YHKIIUH;

OIIEpPUPOBAThH MOHATUSAMU: YETHOCTh U HEUETHOCTh (DYHKIMH, HYIH (QYHKIHMH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA;

UCIOJIb30BaTh TpapuKy QyHKIMH U1 pelieHns ypaBHEHUH;

CTPOUTH U YUTaTh TpaduKU JTUHEHHOM (YHKUWHU, KBAaJPAaTUUYHOW (YHKIMH, CTETIEHHOU
(YHKLNU C LENbIM [TOKa3aTeleM;

UCTOJIb30BaTh Tpaduku (GYHKUUH JUIS HMCCIENOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH mpu
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB M PEalbHOM JKU3HU, BbIpaXaTb (hopMylamu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

ONEpUPOBATh MOHATHAMM: IepUoANYecKas (QYHKOMS, MOPOMEXYTKM MOHOTOHHOCTHU
(GyHKLINHU, TOYKH SKCTpeMyMa (YHKIMH, HanOoJbIllee M HauMEHbIEe 3HAUYCHHsS (QYHKIUU Ha
IIPOMEXKYTKE, UCIIOJIb30BaTh UX JUIs UCCIIE0BAaHUS (QYHKIUH, 3aJaHHOH rpad)ukom;

ONEpPUPOBATH  TOHATHUAMHU: rpaduKyd  TOKa3aTeNbHOW,  JorapupMHUUECKOH U
TPUTOHOMETPUUECKUX (PYHKLUH, n300pakaTh UX Ha KOOPAMHATHOH IJIOCKOCTU M MCIIOJIb30BaTh
JUISL PEUICHUs] ypPaBHEHUN 1 HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Ipa)MKH JIMHEHHBIX YPAaBHEHUI U UCIIOJIb30BaTh
UX JUIS PEILIECHNS CUCTEMBI JIMHEWHBIX YPAaBHEHUN;

UCIOJIb30BaTh IpaUKu GYHKLUHN AJIs MCCIIeI0OBaHUS ITPOLECCOB M 3aBUCUMOCTEN U3 JPYTrux
y4eOHBIX TUCUIUTUIHH.

Hauana mamemamuueckozo ananusa:

ONEPUPOBATh TOHATHSAMM: IIOCIEAOBATEIBLHOCTh, apUPMETHUYECKas U T'€OMETpPHUYECKas
IPOTpeccuy;

OINEpPUPOBATH MOHATUSAMH: OECKOHEYHO YOBIBAaIOIasi T€OMETpPHUYECKas Mporpeccusi, cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUICCKON TPOTPECCHH;

3aJ1aBaTh MOCJIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCO0AMH;

KCIOJIb30BaTh CBOMCTBA MOCJIEAOBATEILHOCTEM M MPOTPECCHUU I PELICHHS PealbHBIX
3a[a4 IPUKIIAJHOTO XapaKkTepa;

OIIEpUPOBATh MOHATUAMU: HENpEpbIBHAs (YHKLUSA, TPOU3BOAHAS (PYHKIMH, UCIOIb30BATh
reOMEeTPUYECKUH 1 (PU3MYECKHI CMBICI TPOU3BOIHOM I peLIeHNs 3a/ay;

HaXOJUTh HPOU3BOJHBIC IEMEHTAPHBIX (YHKUUH, BBIYMCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA;

UCMOJb30BaTh IPOU3BOAHYIO [UId MCCIENOBAaHMA (PYHKUMU HA MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEIOBAHMS K IOCTPOCHUIO IPa(pUKOB;

UCIOJIb30BaTh IPOU3BOIHYIO JUIsl HAXOXKIEHUS HAUIY4IIEero PelIeHus B MPUKIIAAHbIX, B TOM
YHCIie COLMATbHO-3KOHOMUYECKHX, 33/1a4ax;

ONlEpUPOBATh MOHATUAMHU: IE€pBOOOpa3Hass M HHTErpaj, HNOHUMaTb I'€OMETPUUYECKUH U
¢u3nUecKuii CMBICI UHTETpaa;

HaXO/JUTh NEPBOOOpa3HbIE AJIEMEHTAPHBIX (DYHKIMM, BBIUUCIATH MHTErpan mo Qopmyie
Hrrorona—Jleiibuna;

pemaTh NPUKIAJHbIE 3aa4d, B TOM YHCIE COLMAIbHO-PKOHOMUYECKOTO U (PU3MUECKOTrO
XapakTepa, CpeICTBAaMH MaTeMaTHYECKOTO aHaIM3a.

Mnoowcecmsa u nocuka:

OIIEPUPOBATH MOHATHIMHU: MHOXKECTBO, OTIEPALIUU HaJl MHOKECTBAMH;

UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJs ONUCAHUS PealbHbIX IPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB;

OIIEpPUPOBATH MOHATHAMHU: ONIPE/IEIEHUE, TEOPEMA, CIIEACTBUE, JOKA3aTEIbCTBO.

T'eomempus

OIIEpUPOBAThH MOHATHIMHU: TOUKA, IPSIMasi, INIOCKOCTb;
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INPUMEHSATh aKCUOMBI CTEPEOMETPUU M CIEACTBUSA U3 HHUX INPH PELICHUH T'€OMETPUYECKHX
3ajay;

OIIEPUPOBATH MOHATHAMHU: APAIIICTBHOCTD U MEPIIEHAUKYISIPHOCTD MPSMBIX U TIOCKOCTEHH;

KJ1accu(UIUPOBATh B3aUMHOE PACHOJIOKEHHE MPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

OIEePUPOBATH MOHATUSAMHU: JIBYTPAHHBINA YroJl, TPaHU JBYTPAHHOTO yria, peOpo ABYIpaHHOTO
yIJ1a, IMHEHHBIN yTroJl ABYIPaHHOI'O YIila, FpajycHas Mepa ABYIPAaHHOIO yIJa;

ONEpPUPOBATh TOHATHSAMU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBITYKJIbI{ MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOIPaHHHUK;

pacro3HaBaThb OCHOBHBIC BHJIbI MHOTOI'PAaHHHKOB (THMpamua, MpH3Ma, HPSIMOYTOJIbHBIH
napajuienenunes, Kyo);

KJaccu(UIMpoBaTh MHOTOI'PAaHHHUKH, BBIOMpAasi OCHOBAHUS Ui KIacCU(PUKAIMH (BBITYKIIbIC
U HEBBINYKJIbIE MHOTOI'PaHHUKH, IPAaBUJIbHbIE MHOTOTPAaHHUKH, NIPSIMbIE U HAKJIOHHBIE TPU3MBI,
napajuie’aenunessl);

OIIEpPUPOBATH MOHATHIMHU: CEKYIIasl INIOCKOCTh, CEYEHUE MHOIOIPaHHHUKOB;

OOBSICHATH MPUHIIMIIBI TIOCTPOSHHS CEUEHUH, UCIIOIIB3YS METO]] CIIE]IOB;

CTPOUTH CEYEHUS MHOIOIPDAaHHMKOB METOJIOM CJIEJIOB, BBIINOJHSATH (BBIHOCHBIE) IJIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJ CBEpPXY, COOKY, CHU3Y;

pelaTh 3a/la4d Ha HAXO0XJEHUE FeOMETPUYECKUX BEJIMYMH MO 00pa3laM WIN aJrOpUTMaMm,
IPUMEHSST U3BECTHBIC aHAJTUTHYECKHE METOJbI NMPH PEUICHWH CTaHIAPTHBIX MaTeMaTHUECKUX
3aJjad Ha BBIYUCIIEHUE PACCTOSIHUN MEXKAY IBYMS TOYKAMHU, OT TOYKH JJO IPAMOM, OT TOUYKH JI0
IUIOCKOCTH, MEX]Ty CKPEIIUBAIOIIUMUCS MPSMBIMHU;

pelaTh 3a/la4d Ha HAXOXJIEHUE FeOMETPUYECKUX BEJIMYMH MO 00pa3liaM WIN aJrOpUTMaMm,
NPUMEHSS U3BECTHBIC aHAJTUTHYECKHE METOJbI NMPH PEUICHWH CTaHIAPTHBIX MaTeMaTHUECKUX
3aJjad Ha BBIYMCICHHUE YIVIOB MEXIY CKPELIMBAIOIIMMUCSA NPAMBIMU, MEXKIY HpIMOM H
IUIOCKOCTBIO, MY MJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB;

BBIUUCIIAT OOBEMBI U IUIOMIAJM IOBEPXHOCTEH MHOIOrpaHHMKOB (IIpU3Ma, MUPAMUAA) C
OpUMeHeHHEeM (OpMyJ, BBIYHCIATH COOTHOIICHHS MEXIY IUIOMAASIMUA TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB;

ONEpPUPOBATh TOHATHSAMU: CHUMMETPUS B TPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH (PUTYDHI;

U3BJIIEKaTh, MPEOOpPa30BBIBATh M HMHTEPIPETUPOBATH HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MpeICTaBICHHYIO Ha YEPTEeKaxX U PUCYHKAX;

OPUMEHATh TeOMEeTpHuecKue (akThl s pEIIeHUs  CTEepPEOMETPUYECKHX  3ajad,
IPENOoNaraloliuX HECKOIBKO IIaroB pEIIeHUs, €ClIU YCJIOBUs NPUMEHEHUs 3aJaHbl B SIBHOU
dopme;

IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEJICTBA U IJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aa4;

IPUBOAUTH TPHUMEPbl MATEMATUYECKMX 3aKOHOMEPHOCTEH B MPUPOAE M KHU3HH,
pacro3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPHUHU B HICKYCCTBE;

IPUMEHATh IOJyYCHHbIE 3HAHUS HA NPAKTUKE: aHAJIM3UPOBATh pPEAJbHBIC CUTYallMM U
OPUMEHATh  HM3Y4YCHHbIE TOHATHA B  IIPOLIECCE TOMCKA PEIICHHsS  MaTeMaTH4eCKU
c(OpMyIHPOBaHHOW NPOOIEMbl, MOAEIUPOBATh pPEANbHbIE CUTyallUd HA SI3bIKE TI'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENU C HMCIOJIb30BAaHHEM T€OMETPUYECKUX TOHATHH U TEopem,
anmnapara anreOpsl, pelaTh IPakTUYECKHUE 3ajaul, CBSI3aHHbIE C HAX0XKJICHUEM IT'€OMETPHUECKUX
BEJINYMH;

OIEpPUPOBATh MOHATHAMU: IMIUHIPUUYECKAs MOBEPXHOCTb, 00pa3yroIIye LUINHIPUYECKON
MOBEPXHOCTH, LWJIMHAP, KOHUYECKash IMOBEPXHOCThb, 00pa3yloIlne KOHUYECKOH MOBEPXHOCTH,
KOHYC, c(hepuyecKasi IOBEpXHOCTb;

pacrio3HaBaTh Tesa BpalleHus (IUIHHIP, KOHYC, cdepa u map);

OOBSACHSTH CIIOCOOBI TTOTYYCHUS TEJ BPAIICHHUS;

KJ1accu(UIUpPOBaTh B3aMMHOE PACIIONOKEHHE CHEPBI U TIOCKOCTH;

ONEpPUPOBATh TMOHATHSMU: IIAPOBOM CErMEHT, OCHOBAaHME CETMEHTAa, BBICOTA CETMEHTa,
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IIapOBOM CJI0HM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS, IAPOBON CEKTOD;

BBIUUCIIATE O0BEMBI M IUIOLIAJM MOBEPXHOCTEH TeN BpALICHUS, I'€OMETPHUUECKUX Tel C
npUMEHEHHEM (OpMYIT;

OIIEpPUPOBATH MOHATHAMM: MHOTOTPAaHHUK, BIMCAHHBIN B Cpepy U ONMUCAHHBIN OKOJIO chepsl,
cdepa, BicaHHast B MHOTOI'PAaHHUK MJTH TEJIO BPAIICHUS;

BBIUUCIIATh COOTHOLLICHHS MEXy IUIOIIAAsIMU TOBEPXHOCTEN 1 00bEMaMU IOJOOHBIX TEI;

n300paxkaTh H3y4daeMble (UTYpHl OT PYKH U C TNPUMEHEHHEM TMPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB;

BBINOJIHATE (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y, CTPOUTh CEYEHUs TeJl BPAIllEHUS;

U3BIIEKaTh, MHTEPIPETUPOBATh U IMPEeoOpa3oBBIBATh MH(POPMAIIUIO O TMPOCTPAHCTBEHHBIX
reoMEeTpUUYECKUX (pUrypax, npecTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATD JCHCTBUS CI0XKEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOXKEHHUs BEKTOPA Ha
YUCII0, OOBICHATH, KAKUMHU CBOMCTBAMM OHM 00JIaJal0T;

IPUMEHSATH IPABUJIO MapajIesICIUIe N1a;

ONEpPUPOBATH TMOHATHSIMHU: JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpA, Yrojl MEXAy BEKTOPaMH, CKaJSIpHOE
IPOM3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAaHAPHBIE BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB U IPOM3BEIECHUE BEKTOPA Ha YUCIIO, YroJ MEXIy BEKTOpaMH,
CKaJIIpHOE TIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP 110 ABYM HEKOJUTMHEAPHBIM BEKTOPAM;

3aJjaBaTh IUIOCKOCTh YPABHEHUEM B JICKapTOBOM CHCTEME KOOPAMHAT;

NPUMEHATh TeOMEeTpHuecKue (akThl I pEIIeHUs  CTEepPEOMETPUYECKHX  3ajad,
IPENOoNaralolliuX HECKOIBKO IIaroB pEIICHUs, €CIU YCJIOBUs NMPUMEHEHUsS 3aJaHbl B SBHOU
dopme;

pemarh MpocTeiiine reoMeTpUYecKUe 3aJadl Ha NMPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO
METO/a;

pemaTh 3a7aud  Ha JOKa3aTelbCTBO MAaTeMaTHYECKUX OTHOLIEHMH W HaxXOXJIEHHUE
reOMETPUYECKUX BEJIMYMH MO 0o0pas3liaM WU alropuTMaM, IPUMEHSS U3BECTHBIC METOBI MpH
pELIeHNH CTaHIapPTHBIX MaTEMATUYECKUX 3a/1a4;

OPUMEHATh MPOCTEUIINE TPOTrpaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a1a4;

NPUBOAUTH TPHMEPHl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOAEC M KHU3HH,
pacro3HaBaTh NIPOSIBICHNE 3aKOHOB T€OMETPHUHU B UCKYCCTBE;

NPUMEHATH IOJyYCHHbIE 3HAHUS HAa NPAKTUKE: aHAJIU3UPOBATh pEajbHbIC CUTYAIlMH W
OPUMEHATh  WM3Y4YEHHblE TOHATHA B  IpOLIECCE IIOMCKa  PEHIEHHs  MaTeMaTU4eCKU
chopMyIMpPOBaHHOW MPOOIEMbI, MOACIHUPOBATh pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEI0OBaTh MOCTPOEHHBIE MOJEIN C HMCIOJIb30BAHUEM I€OMETPUYECKHUX TOHATHH U TEopeM,
anmapara anreOpbl, pemarh IpakTUYECKUEe 33a]]auu, CBSI3aHHbIE C HAX0XKICHHEM IT'€OMETPHUECKUX
BEJIMYMH.

Beposmnocmo u cmamucmuka

YUTaTh U CTPOUTH TAOIMILIBI U AUATPAMMBI;

OIIEpPUPOBATH MOHATHAMHU: CpeqHee apudmMeTHueckoe, MenuaHa, Haubopllee, HaMMEHbIIee
3Ha4YeHUe, pa3Max MacCHUBa YUCIIOBBIX JaHHBIX;

ONEpPUPOBATh TOHATUAMHU: CIy4YalHBIM HKCIEPUMEHT (OMBIT) M CiIydailHOe coObITHE,
3JIEMEHTAPHOE COOBITHE (IIEMEHTAPHBINA MCXOJ) CIy4ailHOrO OMbITA, HAXOAUTh BEPOSITHOCTH B
OTIBITAaX C PABHOBO3MOXKHBIMHU CITy4aifHBIMU COOBITHSMU,

HaXOJUTh M CPaBHUBATH BEPOSTHOCTH COOBITHH B M3yUEHHBIX CIy4alHBIX HKCIIEPHUMEHTAX;
HaXoauTh MU (HOPMYIHPOBATh COOBITHS: IEepecedeHne M OOBEAMHEHHE IaHHBIX COOBITHH,
COOBITHE, NPOTHBOIOJIOXKHOE JAaHHOMY COOBITHIO, IOJb30BATHCA JIuarpaMMamu Oiiepa H
(bopMyIoi croxkeHus BEpOATHOCTEH MU PELICHUH 3a7ay;

ONEpUPOBATh MOHATUSAMH: YCJIOBHAs BEPOSATHOCTb, HE3aBHCHMBIE COOBITHS, HAXOAWUTh
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BEPOATHOCTH C IOMOUIBIO IIPaBUJIa YMHOKEHHUS, C IIOMOILBIO JIEpEBa CIy4allHOTO OIBITA;

MPUMEHITh KOMOMHATOPHOE MIPABUIIO YMHOXKEHUS TIPU PEILICHUH 3aay;

OIIEpUPOBATh MOHATUSAMU: UCIIBITAHNUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUM, yCIIEX
U HeyJada, HaXOJUTh BEPOSTHOCTU COOBITHH B CEpUH HE3aBUCUMBIX HCIBITAHUH 0 NEPBOTO
ycriexa, HaX0JIuTh BEPOATHOCTH COOBITHI B CepUH UCIbITaHUN bepHym;

ONEPUPOBATH MOHATUAMU: CIydaliHasl BEIUYMHA, PACIPEIEICHUE BEPOATHOCTEH, JUarpaMma
pacnpeneneHus;

CpaBHHMBATh BEPOSTHOCTH 3HAYEHUW CIIy4YaHOW BEJIWYMHBI MO PACHPEACICHUIO WU C
MOMOUIBIO AUArpamm;

ONEpUpPOBaTh MOHATUEM MATEMaTUYECKOTO OKHMJAHWS, MPUBOAUTH IPHUMEPHI, Kak
IPUMEHSIETCI MaTEMaTHYECKOE OXHUAAHWE CIIy4alHOM BEIMYMHBI HAaXOAUTh MaTEeMaTHYECKOE
0’KMJIaHHE 10 JAaHHOMY PaclpeeIeHUIO;

UMETb MPEJCTABICHUE O 3aKOHE OOJIBIINX YUCET;

HMMETH MPEJCTABICHUE O HOPMAIBHOM PaCIpENCIICHNH.

Ooyyaromuiica Ha 02a30BOM YPOBHE MOJYYUT BO3MOKHOCTb HAYYUThCSH:

OnepupoBaTh MOHATUSMHU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXKECTBA, IIOJIMHOKECTBO,
nepecedeHre U OOBEAMHEHHE MHOXKECTB, YHMCIIOBbIE MHOXKECTBA Ha KOOPAWHATHOM MPSMOW,
OTPE30K, HWHTEpBAN, MOJYUHTEPBAJI, MPOMEKYTOK C BBIKOJIOTOH TOYKOW, Tpaduueckoe
MIPEICTABICHNE MHOKECTB Ha KOOPAMHATHOM INTIOCKOCTH;

OIIEpUPOBATh NMOHATHUAMHU: YTBEP)KICHHE, OTPULIAHUE YTBEP)KIEHUS, UCTUHHBIE U JIOKHBIE
YTBEPKACHHUS, TPUUMHA, CIICACTBHUE, YACTHBIN Cllydail OOLIero YTBEp:KACHUS, KOHTPIPUMED;

IIPOBEPSATH MPUHAJIEKHOCTD JJIEMEHTA MHOXKECTBY;

HAaXOJUTh IepeceuyeHue M OOBEIMHEHHE MHOXKECTB, B TOM 4YHUCIE MPEACTaBICHHBIX
rpaduvecKy Ha YUCIOBOM MPSAMON M Ha KOOPAMHATHOM MJIOCKOCTH;

MIPOBOAUTH TOKA3aTEIbHbBIE PACCYKICHUS 111 000CHOBAaHUS UCTUHHOCTH YTBEPKICHUH.

B noBceHeBHOM XKM3HU U NTPU U3YYEHHUH JIPYTHX MPEIMETOB:

HCIOJIb30BAaTh YHUCIIOBBIE MHOXECTBA HAa KOOPJAMHATHOM NPSIMOM M Ha KOOPAWHATHOMU
IUIOCKOCTH JIJIS1 ONTMCAHUS peabHBIX MPOLIECCOB U SIBICHMUIA;

MPOBOJIUTH JIOKA3aTEJIbHbIE PACCYKICHUS B CUTYalIUsIX IOBCEIHEBHOM JKU3HU, PU PEIICHUHN
3aJa4 U3 IPYrux npeaIMeToB

CBOOOIHO OmEepHpOBaTh MOHATHSIMH: IIEJIO€ YUCIO, IEIUMOCTh YHCE, OOBIKHOBEHHAS
Ipo0b, AecaTuyHas ApoOb, pallMOHAIBLHOE YUCIIO, TPUOIMKEHHOE 3HAYEHHUE YNCIIa, YacTh, A0S,
OTHOIICHHE, TIPOIICHT, MTOBBIIIICHHUE U MTOHIKEHUE Ha 3a/IaHHOE YUCIIO TPOIICHTOB, MacIITao;

MPUBOJIUTH IPUMEPHI YUCET C 3alaHHBIMH CBOMCTBAMU JIETUMOCTH;

OTIEPUPOBATH MOHATUSAMU: Jorapudm Yrcia, TPUTOHOMETPUYECKas: OKPYKHOCTb, paaHHAs
U TpaaycHas Mepa yria, BeJIMYMHA YIJa, 33JaHHOTO TOYKOM Ha TPUTOHOMETPHUYECKOMN
OKPY>KHOCTH, CHHYC, KOCHHYC, TaHI'€HC M KOTAHI€HC YIJOB, HMMEIOLIUX MPOU3BOJbHYIO
BEJIMUMHY, YHCIIA € U T;

BBITIONHATh apu(METUYECKHE JCHCTBHUS, cOuYeTass YCTHbIE U THCHMEHHBIC MPHUEMBI,
MPUMEHSISI P HEOOXOAMMOCTH BBIYMCIUTENbHbBIE YCTPONHCTBA;

HaxOJUTh 3HAUEHUS KOPHS HATYpaJIbHOW CTENEHU, CTETIEHHU C PAllMOHAIBHBIM MTOKA3aTENIEM,
norapudma, uCrob3ys IpU HEOOXOIUMOCTH BHIYHCIUTENbHBIE YCTPOUCTBA,

MOJIb30BaThCS OLEHKOW U MPUKUJIKOW MPU MPAKTUUECKUX PacUeTax;

MPOBOJUTH TO W3BECTHBIM (opmMylraM © TpaBuwiamM mpeoOpa3oBaHHs OYKBEHHBIX
BBIPXXCHHH, BKIIFOYAIOIIUX CTEIIEHU, KOPHU, JIOTapr(PMbl U TPUTOHOMETPUIECKHE (DYHKIINH;

HAaXOJUTh 3HAYEHHS] YHMCIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISS HEOOXOAMMBIE
MOJICTAHOBKH U MpeoOpa3oBaHMUs;

n300paxkaTh CXeMaTHYECKH yroJl, BEIMUYMHA KOTOPOrO BhIpayKeHa B rpajaycax WM pajuaHax;

MCIOJIb30BaTh MIPU PEIICHUU 3a/1ay TaOIMYHBIC 3HAYEHUS TPUTOHOMETPUYECKHUX (YHKITUI
yTJIOB;



BBINOJIHATH TIEPEBO/] BETUUMHBI yTIIa U3 PaJHaHHON MEpbI B IPaAyCHYIO U 00paTHO.

B noBceHEBHOI KU3HU U TP U3YUEHHUH JPYTUX YYEOHBIX IPEIMETOB:

BBINIOJHATh JEHCTBUS C 4YHMCIOBBIMH JaHHBIMM IIPH PEUICHMHM 3a7ad IPaKTUYECKOTO
XapakTepa M 337a4 U3 paA3IMYHBIX OONacTel 3HAHWMA, MCIONB3Yys HpPU HEOOXOTUMOCTH
CIIPABOYHBIC MATEPUANIbl U BBIYUCIIATEIbHBIEC YCTPONCTBA;

OLICHUBATh, CPaBHUBATb M MCIIOJb30BaTh IIPU PELICHUU IPAKTHYECKUX 3a7ad YUCIIOBBIC
3HAQYEHUs pPEAlIbHbIX BEJIWYMH, KOHKPETHBIE UHUCIIOBBIE  XapaKTEPUCTUKU  OOBEKTOB
OKpPY’KaIoILero Mupa

Pemate panuoHanbHble, TOKa3aTelbHbIE U JIOrapu(MUUYECKHEe YpaBHEHHS W HEpaBEHCTBA,
IpocTeiiire nppauoHaIbHble U TPUTOHOMETPUYECKIE YPaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI;

HCIIOJIB30BaTh METOJBI PEIICHMS YPAaBHEHUM: NPUBEICHHUE K BUAY «IIPOU3BEICHHUE PABHO
HYJIIO» WIN «4aCTHOE PaBHO HYJIIO», 3aMEHA [IePEMEHHbIX;

HCIOJIb30BATh MCTO MHTCPBAJIOB JIA PCHICHHUA HCPABCHCTB,

UCIONIb30BaTh Tpaduyeckuil MeToA Juisi NpUOIMKEHHOTO peIIeHHs YpaBHEHUH U
HEPaBEHCTB;

n300pakaTh Ha TPUTOHOMETPHYECKOM OKPYKHOCTH MHOXKECTBO PEIICHHH MPOCTEHUIITNX
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB;

BBITIOJIHATH OTOOp KOpHEH YypaBHEHHWH WJIM PEIICHHH HEPAaBEHCTB B COOTBETCTBUH C
JOMOJIHUTCIIbHBIMU YCIIOBHUAMU U OTPAaHUYCHUAMMU.

B noBceHEBHOI KU3HU U ITPU U3YYEHHUH JPYTUX YYEOHBIX IPEIMETOB:

COCTaBJIATh U pelllaTh YPaBHEHUs, CUCTEMbl YPaBHEHUI U HEPABEHCTBA IIPU PEIIECHUH 3ajad
JPYrux y4eOHBIX PEAMETOB;

UCIOJIb30BaTh YPaBHEHUS M HEPABEHCTBA Ui MOCTPOCHMSI M UCCIEAOBAaHUS MPOCTEHIINX
MaTeMaTHYECKUX MOJIEIel pealbHbIX CUTyalluii WM MPUKJIaJHBIX 3a]1a4;

yYMETh HHTEPIPETUPOBATh IOJYYEHHBI INpU PpEIIEHUH YpaBHEHUS, HEPaBEHCTBA WU
CHCTEMBI Pe3yJbTaT, OLEHUBATDH €ro MPaBAONo001e B KOHTEKCTE 3aJaHHOM pealbHOM CUTYaIH
WJIY TIPUKJIQJHON 3a/1auu

OnepupoBaTh MOHATUSMH: 3aBHCHUMOCTh BEJIMYMH, (QYHKLUSA, aApTyMEHT M 3HAYCHUE
byHKIIMKA, O0JACTh OMpENeNeHUsS W MHOXECTBO 3HA4YeHWH (YHKIWH, TpaduK 3aBHCHMOCTH,
rpaduk GyHKUINHU, HYIH (QYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAaHHE HA YHCIOBOM
IIPOMEXKYTKe, yObIBaHME Ha YMCIOBOM IPOMEXYTKE, HauOoJiplliee M HAUMEHbILEE 3HAuCHHE
(GYHKIMU Ha YHCIOBOM IPOMEXKYTKE, MepHoAnYecKas (pyHKLHUsS, MEPHOJ, YeTHAs M HEYETHas
byHKINH,

ONEpPUPOBATh TMOHATUSAMHU: TIpsiMas H OOpaTHas NPOMOPLUUOHATIBHOCTh, JIMHEHHAa,
KBaJpaTU4Has, JorapupMuuecKas 1 nokasaTteiabHas QyHKIUH, TPUTOHOMETpUYEeCKHE QYHKIINH;

OIpeNeNIATh 3HaueHHe (QYHKIMU MO 3HAYEHUIO apryMeHTa NpU pa3IMyHBIX CIocodax
3amanus QyHKIINH;

CTPOUTH TPaPUKH U3YYEHHBIX (PYHKITHUII;

OINUCBIBAaTh MO TpauKy M B MpocTeHIInX ciaydasx 1Mo ¢Gopmyse MOBEIECHUE U CBOWCTBA
GyHKUIMH, HAXOAUTH 1O TpaPuKy GYHKIIMHU HAaHOOJbIINE U HAUMEHbIINE 3HAYCHUS;

CTPOUTH 3CKH3 Tpaduka (yHKIMHU, yIOBICTBOPSIONIEH MPUBEICHHOMY HA0Opy YCIOBUN
(MPOMEXYTKH BO3pacTaHMs/yObIBaHMs, 3HAaYeHHE (QYHKIMM B 33JaHHOM TOYKE, TOYKHU
AKCTPEMYMOB, aCUMITITOTHI, HYJIU (DYHKITUHU U T.11.);

pemarb ypaBHEHUs!, TPOCTEUIIINE CUCTEMbl YPaBHEHUN, UCTIONb3Ysl CBOMCTBA (QYHKIUH U UX
rpaduKoB.

B noBceHEeBHOM KU3HU U NTPU U3YYEHUH IPYTUX yUEOHBIX MPEIMETOB:
OTpeAeNATh, MO TpaduKaM ¥ HCIONB30BaTh ISl PEHICHHS MPUKIAJAHBIX 3a/1a4 CBOWCTBA
pEeabHBIX MPOLIECCOB M 3aBUCHUMOCTEH (HauOOJNbIINEe W HAUMEHbIINE 3HAYEHHS], TPOMEKYTKH
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BO3pacTaHus U yObIBaHUS (YHKLIMH, TMPOMEXKYTKHA 3HAKOIOCTOSHCTBA, ACUMIITOTHI, NMEPHOA U
T.IL.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKONW CUTyal1u;

OIpeNesIATh MO rpadukaM MpocTeHIIne XapaKTepPUCTHKH MEPUOANYECKHX IPOLECCOB B
O6uosorNHM, SKOHOMHUKE, My3bIKE, PAJHOCBA3U U JIp. (aMIIUTYAA, IIEPUO U T.I1.)

OnepupoBaTh NOHATUSMM: HPOM3BOJAHAs (YHKIMM B TOYKe, KacaTeibHas K Tpaduky
¢yHKIMHY, TPOU3BOAHASA QYHKIINU;

BBIYHCIIATh MPOU3BOJHYIO OJHOWIEHA, MHOIOYICHA, KBAaAPATHOTO KOPHS, IPOU3BOIHYIO
CYMMBI (D yHKIIHIA;

BBIUUCIIATh IPOU3BOJAHBIE DJIEMEHTapHbIX (QYHKIMH U UX KOMOMHALMH, HCHOJIb3Ys
CIIPaBOYHbBIE MATEPUAIIbI;

UCCIIeI0BaTh B MPOCTEHIINX Cay4asiX (YHKIUU HA MOHOTOHHOCTb, HAXOJUTh HauOOJbIINE U
HalMEHbIIME 3HAa4eHUs (QYHKUHUHA, CTPOUTh TpaQuKd MHOTOYICHOB U  MPOCTEHIINX
palMoHAIBHBIX (DYHKIMI € UCIIOJIb30BaHUEM alapaTa MaTEMaTHUYECKOr0 aHaAJIN3A.

B noBceHEBHOM KU3HU U ITPU U3YYEHHUH JPYTUX yUEOHBIX IPEIMETOB:

pemiaTh TNpUKIATHBIE 3a4aydl M3 OWOJIOTHH, (U3MKH, XUMHH, SKOHOMHUKH W JPYTUX
IIPEIMETOB, CBA3aHHBIC C UCCICIOBAHUEM XaPAKTEPUCTUK PEAIbHBIX IIPOLECCOB, HAX0XKICHUEM
HanOOJBIINX U HAMMEHBIINX 3HAYCHUN, CKOPOCTH U YCKOPEHUS U T.IL.;

MHTEPIPETUPOBATH MOJTYYCHHBIE PE3YIbTAThI

HNmMers 1npencraBiieHHE O MAUCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX BEIWYUHAX, U
pacpenesIeHUsAX, O HE3aBUCUMOCTH CIIy4alHbIX BEJINYMH;

HMETH NIPEJCTaBICHUE O MATEMATUYECKOM OXKUJAHUU U AUCIIEPCUU CIIyYalHbIX BEIMYHH;

UMETh TIPEACTABICHUE O HOPMAJIbHOM pACHPENCICHUM W INPUMEPAX HOPMAIBHO
pacIpeneiIeHHbIX CIIy4aliHbIX BEJIUYMH;

MIOHMMATh CYTh 3aKOHa OOJIBIINX YMCET U BEBIOOPOYHOIO METO/1a U3MEPEHUS BEPOSATHOCTEH;

UMETh TpeACTaBIeHNnEe 00 YCIIOBHON BEPOSTHOCTH U O MOJHOW BEPOATHOCTH, IPUMEHSITh MX
B PEILCHUH 3a7a4;

MMETh MPEACTABICHUE O BaXXKHBIX YAaCTHBIX BHUAAX PACIPEIACICHUN U IPUMEHATH UX B
PEILICHNN 3a/]a4;

HMETH NIPEJCTaBICHUE O KOPPEISLIUY CIIy4alHbIX BEJIUYUH, O TUHEHHON PErPECCUH.

B moBce1HEBHO )XU3HU U MIPU U3YYCHUH IPYTHX MPEIMETOB:

BBIYUCIISATH WM OICHUBATH BEPOSITHOCTH COOBITHI B PeaIbHOH JKU3HHU;

BBIOMpATH MOIXOSIINE METOIBI IPEICTABICHHS U 00paOOTKH JaHHBIX;

YMETh pelIaTh HECJIOXKHbBIE 3a/1a4d Ha MPUMECHEHUE 3aKOHA OOJBIIMX YUCET B COIMOJIOTHH,
CTPaxOBaHWH, 3JIPABOOXPAHEHHUH, OOECIeYeHHH OE30MacHOCTH HACEJICHHUS B YPEe3BBIYAHBIX
CUTYaIHsIX

Pemarp 3a1auu pa3HbIX TUIIOB, B TOM YHCJIE 3a/1a4U MOBBIIICHHON TPYIHOCTH;

BBIOMPATH ONTUMAJIBLHBIA METOJI PEIICHUS 331a4H, PACCMaTPUBAs pa3IMYHbIC METOIBI;

CTPOUTH MOJICITb PEIICHUS 3a7auu, IPOBOIUTH JOKA3aTeIbHbBIC PACCYKICHNUS,

pemars 3aaaud, TpeOyromme Imepedopa BapHaHTOB, NPOBEPKH YCIOBHM, BbIOOpa
ONTUMATFHOTO PE3YJbTATa;

aHAJM3UPOBATh U WHTEPIPETUPOBATH PE3YJIbTAThI B KOHTEKCTE YCIOBHS 3a/1a4yd, BHIOUPATH
pelIeHHs, He TPOTHBOPEYAITIUE KOHTEKCTY;

MEPEeBOIUTH TIPH PEIICHUH 3a/a4d HH(OOPMAIMIO U3 OJHOH (OPMBI B IPYTYIO, UCTIONB3YS
Ipy HEOOXOIMMOCTH CXEMblI, TaOIHIIbI, FpauKy, TUarpaMMbl;

B noBceiHEBHOM )KM3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:

penaTh NPAKTUYECKHE 3a/1a4U U 33/1a4U U3 IPYrUuX NPEeIMETOB

OnepupoBaTh NOHATUSAMU: TOYKA, IPsAMas, MIOCKOCTh B MPOCTPAHCTBE, NApauIEIbHOCTD U
NEPHEHANKYJISIPHOCT NPSIMBIX U IIJIOCKOCTEM;
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MPUMEHSTh Il PEIIeHUs 3a1ad TeoMeTpudeckue (aKThl, €CIIM YCIOBUS TMPUMEHEHUS
3aJIaHbl B IBHOU (popme;

peliaTh 3a7a4i Ha HaX0XKJICHWE T€OMETPUISCKUX BETUYHH 110 00pa3iiaM Ui alrOPUTMAaM;

nenath (BBIHOCHBIE) IUIOCKHE YEPTEKH H3 PHUCYHKOB OOBEMHBIX (UTYp, B TOM 4YHCIE
pHUCOBATh BHUJI CBEPXY, COOKY, CTPOUTH CEUECHUSI MHOTOTPAHHUKOB;

W3BJICKaTh, WHTEPIIPETUPOBATh M TMPEOOPa3OBBIBATE WH(POPMAIHIO O TEOMETPHUYECKHX
durypax, mpeJCTaBICHHYIO Ha YepTexKax;

NPUMEHSTh TeOMETpUYecKrue (GakThl JUTsl PEIICHHUs 3ajad, B TOM YHCIE TPEAoIararonux
HECKOJIBKO IIaroB PEIICHUS;

OIMCHIBATH B3aUMHOE PACIIONIOKEHHUE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

(bopMynHMpOBaTH CBOMCTBA U IPU3HAKU (DUTYD;

JOKa3bIBATh TEOMETPUICCKHEC YTBEPIKICHUS;

BIIQJICTh CTAaHAAPTHOW KiaccuUKaImeil MpOoCTpaHCTBEHHBIX (UTYp (MUPaAMUIBI, TPU3MBI,
napauieIeuneb);

HAaXOOUTh OOBEMBbl W IUIOIIANM TOBEPXHOCTEH TEeOMETPUYECKHX TeI C NPUMEHEHUEM
dopmyu;

BBIYHCTISATH PACCTOSIHUSI U YTJIBI B IPOCTPAHCTBE.

B noBce1HEBHOM KU3HU U IIPU U3YyYEHUN JPYTUX NIPEIMETOB:

UCIOJIb30BAaTh CBOMCTBA TE€OMETPUUYECKUX GUIYp JUIsl PELIeHHs 3a7ad MPaKTHYECKOTro
XapakTepa ¥ 3a/1a4 U3 APyrux o0nacTeil 3HaHui

OnepupoBaTh MNOHATUSAMHU JAEKapTOBBl KOOPIWHATBI B IPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXIY BEKTOPAMH, CKaJSIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

HaxOIUThb PACCTOSHUE MEXKIY ABYMS TOYKAMH, CYMMY BEKTOPOB M IIPOU3BEIECHUE BEKTOPA
Ha 4MCII0, YTOJI MEXKIY BEKTOPaMH, CKaJISPHOE IMPOU3BENCHUE, PACKIAABIBATE BEKTOP MO ABYM
HEKOJUIMHEAPHBIM BEKTOpaM;

3a[1aBaTh INIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOPAMHAT;

peraTh MpoCcTeHIe 3aJauu BBEIEHUEM BEKTOPHOTO Oa3uca

IIpencraBisaTh BKIaa BBIOAIOIIMXCSA MAaTEMATUKOB B Pa3BUTHE MAaTEMaTUKU U UHBIX HAYYHBIX
oOJacreii;

IIOHMMATh POJIb MAaTEMATUKH B pa3BUTHU Poccun

Hcnons30BaTb  OCHOBHBIE METOJABI JIOKA3aTENIbCTBA, IIPOBOAMTHL JOKA3aTEIbCTBO U
BBINOJIHATH OIIPOBEPIKECHHUE;

IIPUMEHATH OCHOBHBIE METO/IbI PELICHUs MAaTEMAaTUYECKUX 3a7a4;

Ha OCHOBE MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH B NIPHUPOJE XapaKTEPU30BaThb KPacoTy H
COBEPILECHCTBO OKPYKAIOILIEr0 MUpa U IIPOU3BEICHUN UCKYCCTBA;

IIPUMEHATh MPOCTEHIINE IPOrpaMMHBIE CPEICTBA M JJICKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PELICHUU MAaTEMaTUYECKUX 3a]a4

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB 0CBOCHUS AUCHUILINHBI

KoHTpo:b 1 o1ieHKa pe3ynbTaToOB OCBOCHHS — 3TO BBISIBICHHUE, H3MEPEHUE U OILICHUBAHHE
pe3yJIbTaTOB OCBOEHUS IUCLUIIIMHBI.

B cootBercTtBHM ¢ yueOHBIM TiaHoMm crneruanbHocTH 40.02.01 IlpaBo m opranuzarus
COLIMAJILHOTO obecrieyeHus, paboueit IIPOrpaMMoi JUCIIUIUIAHBI MaTemMaTHhKa
pelycMaTpUBaeTCs TEKYUIUI U MPOMEKYTOUHBIH KOHTPOJIb PE3YJIbTaTOB OCBOCHHS.

3.1 ®opMBbI TeKylLIEero KOHTPOJISI

Tekymuit KOHTPOJIb YCIIEBAEMOCTH TIPENICTABIIACT COO0M MPOBEPKY YCBOCHUS y4eOHOTO
MaTepHaia, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUsI.

Tekymuidi KOHTPOJIb PE3yJlbTATOB OCBOCHMS JUCIUIUIMHBI B COOTBETCTBHH C pabodeit
IporpaMMoil W  KaJEHJApHO-TEMAaTHYECKUM IUIAHOM MPOUCXOJUT TMPU  HKCIOJIb30BAHUU
CIIEYIONMUX 00s3aTeNBHBIX (HOPM KOHTPOJIS:
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— 8bINOIHEHUE NPAKMUYeCcKUx pabom,

— NpoBepKa 8bINOIHEHUS CAMOCMOAMENbHOU pabombl CMYyOeHmos,

— Npo6epKa 8bINOIHEHUSI KOHMPOIbHBIX PAOOM.

Bo Bpems mpoBeaeHusi y4eOHBIX 3aHSITUN JOTOJHUTEIBHO HCIOJB3YIOTCS CIEIYIOIIHe

(OpMBI TEKYIIET0 KOHTPOJISI — YCMHbIU ONPOC, peuletue 3a0au.

BoinosiHeHHe W 3a1MTAa MpakTHYeckuXx pador. [IpakTudeckne paboThl MPOBOAATCS C

LEJIbI0 YCBOCHHS M 3aKPEIICHUs] PE3yJIbTaTOB OCBOEHUS JMCIUIUIMHBL. B Xoae mpakTuueckoi
paboThel 00y4arOIIKecss y4aTcsl UCHONb308amb (OPMYIbl, U NPUMEHAMb PA3IUYHbIE MemOoOUKU
pacuema, aHAIU3UPOBAMb NOJYUEHHble pe3yabmamvl U O0elamb 6bl800bl, ONUPAACH Ha
meopemuyecKue 3HaHUsl.

Crucok mpakTU4YecKux padoT:
[IpakTnueckas pabora Nel «Apudmernyeckue ornepanud C PaHMOHAIBLHBIMU YHCIAMHU,
npeoOpa30BaHuUs YHUCIOBBIX BHIPAKECHUN
[IpakTtuueckas pabdota Ne2 «JleiicTBuTenpHbie uucna. CraHmapTHas ¢Gopma 3amucu
JNEHUCTBUTEIBHOTO YNCIA»
[IpaxTuueckas padora Ne3 «HarypasnbHble U 1eNIble YA B 3a7ja4axX U3 peaabHOM KU3HI
[IpaxTuueckas padora Ne4 «IIpu3Haku JeTUMOCTH LETBIX YHCET»
[IpakTuueckas padora Ne5 «ApupmeTnueckue oneparyy ¢ A1eHCTBUTEIbHBIMUA YHCTaAMU»
[Ipaktuueckass pabora Ne6 «IIpeoOpa3oBaHue YHUCIOBBIX U OYKBEHHBIX BBIPAXKECHHUH,
COJIEpIKalNX CTEIEHN
[TpakTrueckas padota No7 «Pelienne mpuKIaIHbIX 3a7a49 Ha CJI0KHBIE TIPOIIEHTHI
[Ipaktuueckast pabora Ne8 «lIporpeccusi. Apudmernueckas H reoMeTpuyecKas
nporpeccuu. beckoHeuHo yObIBaomas reoMeTpudeckast Iporpeccus»
[Ipaktuueckas pabora Ne9 «Cymma OeCKOHEUHO YOBIBAIOIEH TeOMETPHYECKOM
nporpeccur. @opMyiia CI0XKHBIX IPOLICHTOB)»
[IpakTuueckast padota NelO «Mcnonb30BaHME MPOrpecCru Uil PELICHHUs peabHBIX 33134
IPUKIIATHOTO XapaKTepay
[Tpaktuueckas padota Nell «3Haku cuHyca, KOCHHYCa M TAHTEHCA)
[TpakTuueckas padorta Nel2 «TpuroHomMeTprudecKue TOKIESCTBAY
[IpakTrueckas padota Nel3 «DopMysibl TPUBEICHUS
[Ipaktuueckas padora Nel4 «IIpumenenue GopMyI1 TPUTOHOMETPUU TPU PEILICHUH 3a1a1»
[IpakTuueckas padora Nel5 «[IpeobpazoBaHre TPUTOHOMETPUYECKHUX BBIPAKEHHI
[IpakTuueckas padora Nel6 «Cymma u pa3HOCTh cuHYcOB. CyMMa U pa3HOCTh KOCUHYCOB)
[Ipaxtuueckas padora Nel7 «I'paduk ¢pynkuuu. Mccnaenopanue GpyHKIAN
[Ipaktuueckass pabora Nel8 «CpoiicTBa M rpaduku CTENEHHBIX, IOKA3aTENbHBIX U
JorapupMHUUECKUX (HYHKIHID
[Ipaktuueckass pabora Nel9 «Mcnonb3oBanue rpadukoB GYHKIMH JUIsI  PEIICHHS
YPaBHEHUU U CUCTEM»
[IpakTrueckas padota No20 «IlepectanoBku u pakropuan. Yucio coueTaHui»
[TpakTrueckas padora Ne21 «Tpeyronbuauk [Tackans. @opmyna 6mHOMa HhroTOHAY
[IpakTuueckas padora Ne22 «PemieHue MpakTHYECKHX 3a7ad C HCIOJIb30BAHHEM ITPaBHUII
KOMOWHATOPUKI
[Ipaktuueckast pabora Ne23 «IIpumepsl mNpUMEHEHHs MaTEMaTHUYECKOTO OXHIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHUeCKOe 0’KUAAHNE CYMMBI CITyJailHBIX BETHUMHY
[Ipaktnueckas pabora Ne24 «Omepanuu Haj COOBITUSIMH: TEepecedeHue, OO0beIMHEHUE
COOBITUH, TPOTUBOIIOJIOKHBIE COOBITHS»
[Ipaktuueckast pabora Ne25 «Cnoxenue BeposiTHOCTeH. Hes3aBucuMble COOBITHS.
YMHOXKEHUE BEPOSTHOCTEN
[Ipaktrueckas padota Ne26 «Cnyuaiinpie BenudnHbl. [leHTpanbHbIe TEHACHIIUN CITydailHOM
BEJIMYMHBI)
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[IpakTuueckas padora Ne27 «3akoH 00dbIINX YKcel. BRIOOPOUYHBIN METOT MCCTIeIOBAaHUI»
[TpakTrueckas padota No28 «HemnpepsiBHBIC ClTydaiiHbIe BETUIUHBI (PacIpeIeTICHUS )»
[Tpaktrueckas padota No29 «IloBTopeHNE N3YICHHOTOY

[Ipaktnueckas pabora Ne30 «I[IpuMeHeHHE TPOM3BOIHBIX SJIEMEHTAPHBIX (YHKIHUHA TPH
pELICHNH 3a1a9»

[IpakTuueckas padora Ne31 «[IponsBoaHas U SKCTPEMYMbI (PYHKLIUN

[Mpaktudeckas pabora Ne32 «lIpoBemeHue ¢ TOMOIIBIO TPOM3BOAHON HCCIEIOBAHUS
G yHKITII

[Tpaktuueckas padorta Ne33 «O0mme METOIBI pelieHus] ypaBHEHHH. MeTo1 pa3ioKeHHs Ha
MHOXUTENU. MeTo | BBEIeHUs1 HOBOU IIEPEMEHHOMN»

[Tpaktuueckas padota Ne34 «PemeHre HEpaBEHCTB C OJHOUW MEPEMEHHOM

[Tpaktrueckas padota Ne35 «PemeHre HepaBEeHCTB METOJIOM MHTEPBAIOBY

[IpakTtnueckas pabora Ne36 «PemieHue cucteM ypaBHEHHH METOJOM ITOJICTAHOBKH,
METO/IOM AJre0pandecKkoro CJIOXKEHHUs U METOJIOM BBEJICHHUS HOBOM IEPEMEHHON»
[IpakTuueckast pabota Ne37 «Pemienue nppanvoHaIbHBIX M IMOKA3aTEIbHBIX YPaBHEHUH U
HEPABEHCTB)»

[Ipaktuueckas pabora Ne38 «BzamMmHOE pacMoOKEHHE MPSIMBIX B MPOCTPAHCTBE. YTOI
MEXIY IBYMS IPSIMBIMU

[IpakTuueckast padota Ne39 «lleprneHAUKYISIPHOCTD PAMOI U TI0cKOCTH. Teopema o Tpex
NEPIECHIUKYIIApax»

[Ipaktuueckasts pabora Ne4(0 «llepneHIuKkynsip ¥ HaKJIOHHBIE. YTOJI MEXAY HpPSIMOH M
IIJIOCKOCTBIO. JIByrpaHHBIN Yroin»

[Ipaktnueckass pabora Ned4l «BprumciieHHe SJIEMEHTOB MHOTOTPAHHHMKOB: pPEOpa,
JaroOHaJx, yTrJIbD»

[IpaxTuueckas padora Ne42 «O0beM nupaMuIbl, KOHYcCa U I1apay

[IpakTuueckas padora Ne43 «CeueHust MHOTOTpaHHUKOB U 11apa. [IpaBuia mocTpoeHus»
[Ipaktuueckass pabora Ned4 «Pemenue 3amay, CBS3aHHBIX C HPUMEHEHHEM MPaBUII
JEHCTBUM C BEKTOPAMU»

[Ipaktuueckas padota Ne45 «IIpocTeitmme 3agaun B KOOpAMHATAX)

[IpaxTuueckas padora Ne46 «CkansgpHoe Mpou3BeieHuEe BEKTOPOBY

[Ipaktuueckass pabora Ned7 «BbruucieHue YriioB MeXAY HPSIMBIMU U IIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBII METOA NTPU PELIEHUH FEOMETPUUECKUX 3a7au»

[Tpaktrueckas padota Ne48 «IloBTOpeHNE N3YICHHOTOY

IIpakTyeckas padora Nel
«ApudpmMeTHdyecKue onepanuu ¢ palMOHAJIbLHBIMU YUCJIAMU, IPe0OPaA30BaAHUS
YMCJIOBBIX BhIPAKEHUII»
2m+1 2m—1} 4m

dm—1 2m+1

3aoanue 1. YIpoCTHTE BBIpaKEHHE: +
10m -5

3aodanue 2. YOpocTUTE BBIPAXKEHHE! X+ (x +3 L2z 3)

13 (x=3 x+3

12°

3aoanue 3. Haitnute 3HaYCHHE BBIPAXKECHUS: W
28 .79 265 .210
14" 13°.8*

3aoanue 4. Haitnute 3HaYCHNE BBIPAXKECHUS:

3a0anue 5. BeioaHUTE NEHCTBU:

/
‘ 62-0,2:1—3§j:2+8L
L3 6 9 15

14



IIpakTyeckas padora Ne2

«JleiicTBUTEbHBIE YHcaa. CTanaapTHast GopMa 3alIUCH AeHCTBUTEIbHOI0 YU CIIA)
2 1 3

3adanue 1. TlpesicTaBbTe CTEMEHb ¢ APOOHBIM MOKa3aTeneM B BUJE KopHs ¢, m”, d 7
3aoanue 2. IlpuBecTn yKa3aHHOE BBIPOKECHHE K BHUY, 1€ a — pallMOHAJILHOE YUCIIO0, b —
1 2

V375

3aoanue 3. Yupoctuts: X 2a -4a , /121-36

3adanue 4. 3ameHnTe aprHMETHUECKIE KOPHH CTEIICHSIME C APOOHBIM MOKa3aTeleM V 2a’,
W, Ip*

3aodanue 5. BeimomHuTe AeiicTBHE (\/g —/24)- V2

IIpakTnyeckas padora Ne3
«HaTtypanbHble U 1eJIble YHCJIAa B 327]a4aX U3 PeajbHOM JKU3HI»
3aoanue 1. Paznoxuts Ha MHOKUTENN uncio 16 380

HaTypaJIbHOE YHCII0

3aoanue 2. Onpenenuts, yucio 2003 mpocToe Wi COCTaBHOE.

3adanue 3. Haiiti HaTypanbHbIe PELICHNS YPABHEHHS X-+6X=-5

3aoanue 4. B dupme «Ix, mpokaudy!» CTOMMOCTh MOE3JKM Ha Takcu (B pyOIIsix)
paccuuthiBaetcs 1o Gopmysne C=150+11*(t-5), roe t — IIUTENHHOCTH TOE3KH, BHIPAYXKEHHAS B
MuHyTax [lomb3ysck 3Toi GOpMyIOid, pacCUMTANTE CTOMMOCTh 8-MHUHYTHOMW TTOE3/TKH.

3adanue 5. VI3 (opMyibl LEHTPOCTPEMHUTEIBHOrO YCKOpEeHHS a = o’R Haiizute R (B
MeTpax), eclii @ =4 ¢ ' na= 64 m/c’.

IIpakTnyeckas padora Ned
«IIpu3HaKH TeJTUMOCTH LEJBIX YHCe»

3aoanue 1. OnpenenuTh Ha Kakve 4yucia 0e3 ocTaTka ACNUTCS 4ucio 1525 mpu momormiu
MPU3HAKOB JeIUMOCTH Ha 2, 3, 5, 7, 10.

3aoanue 2. VI3 psAna HaTypaJlbHBIX 4YWCEN BBINIKMCATh Bce uuciaa oT 36 mo 141, xoTopeie
nenadarcs Ha 9.

3aoanue 3. VI3 psAna HaTypaJlbHBIX 4YWCE BBIIKMCATh Bce uyuciaa OT 57 g0 252, KoTopkie
JIeIsITCs Ha 5.

3aoanue 4. VI3 psiga HaTypabHBIX YHCEIT BBITIMCATh BCE HEUETHBIE Uynciia oT 455 1o 567.
3aoanue 5. YcranoButh kKakue u3 uncen 1030, 1152, 1210, 586, 70, 75, 150 nenstca Ha 2, 3,

IIpakTnueckasi padbora NeS
«Apu(pMeTHYECKHE OTIEPALMH C AeHCTBUTEIbHBIMHI YHCIAMMI»

|| 24
1=—= —3./00%9
3adanue 1. BerauciuTe: ¥ 22 .

3aoanue 2. YIpOCTUTH BBIPAKCHHE: (818 + 6424 = /72): (246).
B4 —¢
3aoanue 3. Coxparuts 1pods & — N , ECIIN Ji =8,

1
A=

3aoanue 4. OCBOOOIUTHCS OT HPPAITMOHATHPHOCTH B 3HAMEHATENE Ipodu ﬁ_ E*JE

3a0anue 5. BoinoaHuTe ACHCTBUC (\/g - \/ﬁ) A2

IIpakTyeckas padora Ne6

«IIpeoOpa3oBaHue YMCJIOBBIX U OYKBEHHBIX BbIPAKEHUI, COEPKAMUX CTENEeHI

1,7 .28 _-15
3aoanue 1. llpeacraBpTe qJaHHOE BBIPAXKECHHE B BUJIE CTeTIeH: )~ )Y Y 7.
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0,2 . 71.-0,7
3adanue 2. Ynpoctute Belpaxkenue: b 1bh

-15
3aoanue 3. Yupoctute BeIpaXeHUe: (a

33
x =1
3aoanue 4. Coxparure Ipodb: ——— 7
XT+xT+x
3aodanue 5. Haiinute 3HaYCHHUE BBIPAXKEHUS: X npu x = 0,0625.
Vx A
3aoanue 6. Yupoctute BhIpaKeHUE 1_—3} + 2\/; .
I+y*+y
16 .
3aodanue 7. YOPOCTUTE BBIPAKEHUE — —-a.
a’ -4
1
1

y 3p.qp _
3aoanue 8. HaiinuTte 3Ha4eHUE BBIPAKCHUS 9°%-3 7 npup = E )

3aoanue 9. Haiinute 3Ha4eHNUE BBIPAKCHUS 377, 34 nmpup =-2
IIpakTyeckas padora Ne7
«PemeHue NpuKJIagHBIX 32124 HA CJIOKHbIE TPOLEHTHD)
CymectByeT Gopmyna st HAUUCICHHSI CJIOKHOTO MPOIICHTA!
S=A*(1+R)"

A- cymma BKIIaJa;

R- craBka nmporieHTa;

T- KOJIMYECTBO MEPUOJIOB;

S- monyyaemasi cymma.

PaccMoTpuM HECKONTBKO 3a/1a4, PemaeMbIX 0 3ToH (hopmyIie.

3aoanue 1.

Paccuurare cymmy Bkiaga 4depe3 3 roja IpH CI0KHOM mpoueHTHOM craBke 10%
TOJIOBBIX, eciu ObL10 BiioxkeHo 100000 py6ueii.

3aoanue 2.

C xakoil MPOIIEHTHON CTaBKOW HEOOXOJUMO BJIOXKHUTH JICHBIU B OaHK, €CJIM 4epe3 2 roaa
BKJIQIUMK XoueT nonyuuts 120000 pyOueii mpu nepBorayansHoM B3Hoce 100000 pyOneii?

3aoanue 3.

3a 5 ner npu CIOXKHOW MPOLIEHTHOMN cTaBke 7% TOAOBBIX HA CYETY y BKJAJUUKa CTaJO
200000 py6uteit. CKONBKO ACHET OH BJIOXKHWJ B OaHK?

3aoanue 4.

Jlst o0yuenus B kosutemke Heooxomaumo 120000 py6neit. Pogurenn OxcaHbI MOTOKUIN
B Oank 75000 pybneit mon 6% romoBbIX (CIIOKHAs TMPOILIEHTHAs CTaBKa). bymer nm y HEX
HeoOXxoaumasi cymma, eciii moka OkcaHa B IIepBOM KJiacce (CuuTath 00ydeHue B mkoJe 9 ner)?

3aoanue 5.

bopuc xoder Bnoxute 50000 pyOmneit Ha 5 jeT, 4ToObl moayunth He MeHblne 70000
pyOusieit. OguH GaHK TpesiaraeT BIOXKHUTHh ACHbI'M MoJ 8% roaoBbIX, a Apyroi - mox 0,5% B
mecsi. Kakomy 6anky otaats npeanourenue bopucy?

3aoanue 6.

Kakyio cymMMy HYXHO BJIOXHTb B OaHK, 4yTOOBI 4epe3 3 roaa Ha cyery Obuto 59550
py01eii, ecnu cioxHasi MpoleHTHasl cTaBka O0aHka paBHa 0,5% B mecs?

IIpakTnyeckasi padbora Ne§
«IIporpeccusi. ApupmMeTnyeckas 1 reoMeTpruueckas nporpeccuu. beckoneuno
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yObIBaIOIIAsl reOMeTPpHYECKAsl MPOrpeccus»

3aoanue 1. Apudmermueckas mporpeccust (a,) 3agaHa yCIOBUSMHU: a, = 3,8-5,7n
Haiinure ag.
3aoanue 2. T'eomerpuueckas mporpeccus 3anaHa yciaoBueM b; = =7, b, + | = 3b,.

Haiinure cymmy nepBbIX S €€ YICHOB.

3aoanue 3. Jlana reomerpuueckas nporpeccus (b,), 3HaMeHaTelIb KOTOPOW paBeH 2, a
b; = 16. Haiinure by.

3aoanue 4. ApudmeTrndeckas mporpeccus 3agaHa yciaoBuem a, = —11,9 + 7,8n. Halinure
ari.

3aoanue 5. Boiucanpl IEpPBbIE HECKOJIBKO WICHOB apu(METHUECKON Tporpeccuu: —26 ;
—20; —14; ... HaiiguTe nepBblid MOJI0KUTEIbHBIN YJIE€H 3TOU MPOTPECCUMU.

3aoanue 6. BpIMUCAaHO HECKOJIBKO TIOCIEIOBATECIIBHBIX UJICHOB T'€OMETPUUYECKON
nporpeccuu: ... ; -12 ;x;-3; 1,5 ; ... HaliquTe unen nporpeccuu, 0003HaAUYCHHBIN OyKBOM X.

IIpakTyeckas padora Ne9
«CyMMa 0eckOHeYHO yObIBaKIeil reoMeTpuYecKoi nporpeccuu. @opmyJia CI0KHBIX
NPOLIEHTOB)

3aoanue 1. HaiiTy KOHIICHTPAIIMIO COJIM B PAacTBOPE, €CJIM HA 5 JIUTPOB BOJABI JOOABUIN
200 r comu.

3aoanue 2. KnueHT MOXET caenath Bkiaa B 6anke B cymme 50000 pyOneit Ha 3 roma mo
cxeme npocTeie % u crnoxubie %. bankoBckas craBka 10% ronoBbix. Kakoii Bkiaa BeITOJHEE U
Ha CKOJIbKO?

3aoanue 3. Haiitu Tpetuil wieH 6eCKOHEUHOH reomerpuueckoi nmporpeccuu (b,), cymma
KOTOpOH paBHa 8/5, a BTOpo# WiieH paBeH -1/2.

3aoanue 4. Cymma mepBOro M TPEThEro WICHOB T€OMETPHUECKON MPOrpeccuu paBHa 35.
CyMMma niepBbIX 5 4ieHOB B 49 pa3 OoJibliie CyMMBI UX OOpaTHBIX BeMW4YuH. HaliTu 3HaMeHarennb
Y IIEPBBIN YJICH T€OMETPUYECKOMN IIPOrPECCHUH.

3aoanue 5. S, — cymMMa MeEpBBIX N WICHOB T€OMETPUYECKON mporpeccur. Jlokazarb, 4To:
Su(S3n~S20)=(S2n—Sn)’.

IIpakTuyeckas padora Nel(
«Hcnonb30BaHNe NPOrpeccuy 1Jisl pelleHUs PeajbHbIX 32124 NPUKJIATHOTO
XapakTepa»

3aoanue 1. bank Hauncnser no Bkiaanam 4% ronoBsix. CKOJIBKO J€HET OyJeT Ha CUEeTy Y
BKJIUMKA yepe3 S neT, ecau oH nmonoxui Ha cuet 100 000 p 1 He cCHUMaJT HAYUCIIeHUs ?

3aoanue 2. buznecmen Koposun nomyuun B 2000 roxy npudsuis B pazmepe 1 400 000
pyOneit. Kaxapiii crnenyroomuii Toa ero nmpuObUTh yBenuuuBaiach Ha 20% MO CpaBHEHHIO C
npeabpaymuM rogoM. CKkoiabpko pyoseit cocraBuina npudsiis KopoBuna 3a 2004 roa?

3aoanue 3. Kommanus «Anbda» Hadama WHBECTHUPOBATH CPEACTBA B IMEPCHEKTHUBHYIO
otpacib B 2001 rony, nmes xanuran B pasmepe 4000 nomnapos. Kaxnplil ron, Haunnas ¢ 2002
roja, oHa ToJiydaja mpuoObLIb, KoTopas coctaBisuia 100% oT kanuTana npeapiaymero roga. A
komnanus «bera» Hadalla MHBECTHpPOBaTh CpEeAcCTBa B Apyryto orpacis B 2004 rony, mmes
kanuTan B pazmepe 4500 mommapos, u, HaunHas ¢ 2005 roma, €KeromHo mojydaia MpuObLIb,
cocrasistonyo 200% ot kanuTana npeasayniero roga. Ha ckoiabko 1o/1apoB KanuTail OQHON
13 KOMITaHUM OB OoJbllie KanmuTana Apyroi k koHity 2007 roaa, eciau npuObLUTb U3 000poTa HE
u3bIManaceh?

3aoanue 4. Ha mOBEpXHOCTH O3€pa PACTYT BOJOPOCTH. 3a CYTKH KaxKaash BOJIOPOCIH
JIEIIUTCS TI0II0JIaM, U BMECTO OJHOM BOJOPOCIIU MOSBIIAIOTCS ABE. EINE yepe3 CyTKu Kakaas u3
MOJTYYUBIIUXCS BOJOPOCIEH IEIUTCS momnojaM 1 Tak panee. Yepes 30 cyTok 03epo MOTHOCTHIO
HOKPBIIOCH BOJIOpOCTSIMH. Uepes Kakoe BpeMs 03epo ObUIO 3aII0HEHO HATIOJIOBUHY?

3aoanue 5. buznecmen byomukoB momyumn B 2000 roxy mpuObsuie B pazmepe 5000
py6useit. Kaxnpiit cnemyroumii rox ero npu6Osuis yBenuuuBaiach Ha 300% 1o cpaBHEHHIO C
npeapaymumM rogoM. Ckosibko pybseit 3apadotan byomukos 3a 2003 roa?
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IIpakTuyeckas padora Nell
«3HaKH CHHYCA, KOCMHYCA M TAHT€HCa»
3aoanue 1. B tpeyroasauke ABC yroin C pasen 90°, AC = 6, AB = 10. Haiigute sinB.
3aoanue 2. B tpeyronsauke ABC yron C pasen 90°, BC =10, AC = 7. Haiinute tgB.

2
3aoanue 3. OnpenenuTh 3HaKU CHHYCA U KOCHHYCa yTiia 5

3aodanue 4. OnpenenuTh 3HaKU CUHYca U KocuHyca yria 800°.
3aoanue 5. Onpenenuts 3HaKu Sin3 u cos3.

5T
3aoanue 6. OnipeienuTh 3HaK TAHT€HCA YTiIa — e

IIpakTnyeckas padora Nel2
«Tpuronomerpuyeckne TOxKIeCTBA

1 3n
3aodanue 1. BeraucnuTh tgo, €ciii coso = Gaa € (7; 21m)

. 5 3
3aoanue 2. Beraucnurs tgo, eciu sing, = — ZEae € (m; ?;)
o . 2v2 31T
3aoanue 3. Haitnure 3cosa, eciu sino = — — na € (7; 21m)

. . 26 T
3aoanue 4. Haiimute 5sina., ecinu coso, = — Mo € (0; ;)

o . 3 T
3aoanue 5. Haitgure sina, eciau cosa = cHO € (0; E)

o . 2 s
3aoanue 6. Haiinmute cosa, eciu sina. =K € (;; )

IIpakTuyeckas padora Nel3
«®opmyJibl IPUBEICHUS»
Dopmynvt npueedeHus

.| T
SINf —— & | =Co0Sx
2 5
T .
COS| ——a |=SIma
2 5

.| T
SIH(E + 0[) =Cosx,

b

T .
COS —+a |[=—SIno
2
sin(r —a)=sina ,
cos(7 —a)=—-cos a ,

sin(z7 +a)=-sina ,

cos(7+a)=—-cos a .

3aoanue 1

Boruncnuts 1) sin 735 °; 2) zg% 0e3 TOMOIIIM TabJIMIl U MUKPOKAIBKYISITOpa

3aoanue 2

BBIYHCITHTH C TOMOMIBIO hopMy:T mpuBeenus COS3 1 8 +sin210 +tg42(9

3aoanue 3
CpaBHUTB 4ncna sin 500 ° 1 cos 600 °
3aoanue 4

18



RY/2
JlokazaTb TOXIECTBO CIgQ ctg(7+a =-1
3aoanue 5
. : 37 ,
YOpocTuTh BeIpaKECHHE W HAWTH €ro 4MCIIOBOE 3HAa4YeHHe SIN| a—7 (tg"(a—x)) npu

2
3

IIpakTnueckas padora Nel4
«IIpumenenue (popMyJ1 TPUTOHOMETPHUHM NPH PELICHUH 3a4a9»
Dopmynvt 0601IHO20 apzymenma
sin 2a = 2sin @ cos « ,

coLa=cos a—-sir a,

sin3a =3sina—4sin’ a,

co3a=4cos a—3coxx.

3adanue 1

Hatitu sin 2a ¥ cos2a , ecli 57 < ¢ < 1177[, tga =0,75
3aoanue 2
Haiitu sin 2a , ecan 90° < ¢ <180°, sina = %

3aoanue 3

1+ cos 2 +sin 2«
YHpocTuTh BeIpaKeHUE

cos a + sin o
3aoanue 4
4 .2 . 4
Jloka3aTh TOXkIecTBO COS a—6¢0S asin’ a+sin' a=cosa

3aoanue 5
Pemntes ypaBHEeHUE 8 sin 2x cos 2x = 4 .

IIpakTuyeckas padora NelS
«IIpeobpa3oBanne TPUTOHOMETPHYECKHUX BbIPAKEHHU D)
Dopmynivl ROJI06UHHOZ20 ApZyMenma

coszﬁ: 1+ cos a ’
2 2
Sinzgzl—cosa ,
2 2
tgzﬁ: l-cosa ’
2 l+4+cosa
2tg —
sina = ,
1+tg” —
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1—tg2g
cosa = 02[,
l+1tg> =
&5
2tgg
ga = 2a
1-tg>—
2
3aoanue 1

Boranciuts £g1 5 6es MIOMOIIH TA0JIUIl U MUKPOKAITBKYIISITOPA

3aoanue 2
Beipa3uts cymmy S =sin ® @ + cos ® @ 4epe3 cos4a
3aoanue 3

2
BEINONHUTE OHMKEHHUE CTENEHH sin 2 30 °, cos 227°, I 75

3aoanue 4

a . o
1+cos——sin—
2 =—ctgg

a .« 4
1-cos——sin—
2 2

JlokazaTh TOXAECTBO

3aoanue 5

Permuts ypasrerne 1—2sirf 2x=0

IIpakTnueckas padora Nel6

«CyMmMma u pa3HocTh cuHYcOB. CyMMa M pa3HOCTh KOCHHYCOB)
Dopmynsl cnoxiceHusn
sin(a + ) =sin @ cos  +cos asin S,
sin(a¢ — ) =sin ¢ cos f —cos asin S,
cos(a + ) =cos acos f —sin asin S,
cos(ax — f)=cos acos B +sin asin f,
igla+p) =801
l-tgatgf
p)=8atigh

tg(a— .
8 1-tgatgf

3aoanue 1

BerunciauTh tg(600 +Q), ecnn tga =-3.
3aoanue 2

Jloka3zaTh TOXKIECTBO sin o cos fB = %(sin( a+ f)+sin(a — B))
3aoanue 3

Berunciaurs COS(a+,B),CCJ'II/I cosa:% u 3—7[<a<27z, c()sﬂ:—2 u 7[<a<37”

3aoanue 4
cos(a + ) + cos(a — f3)
cosacosf

YHpocTuTh BeIpaKeHUE
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3aoanue 5
Pemnts ypaBHEHUE sin 3x cos 2x = cos 3xsin 2x + 1
Dopmynvt cymmul u pazHocmu CUHycos (KOCUHYCcog)
o+ o —

P cos p )

sin @ +sin f = 2sin

2
sina—sinﬁ=2sina_ﬂcosa+ﬂ
2 2
cosa+cosﬂ=2cosa+ﬁcosa_ﬁ,
2 2
cosa—cosﬁ=—2sina+ﬂsina;ﬂ.

3aoanue 1
Berauciauth cos 165 ° — cos 75°
3aoanue 2
[IpeoOpa3oBate B Mpou3BeIeHUE CYMMY sin o + cos f3
3aoanue 3
sin 2¢ + sin Sa —sin «

Jlokas3atb TOXKIECTBO =tg2a
cos & + cos 2a + cos Sa

3aoanue 4
[TpeoOpaszoBate B mpousBeneHue sin 18 ° + sin 20 °
3aoanue 5

(7 . T
YHpocTuTh BhIpaKeHUE SIN| 2 +a |- sm(z -Q)

IIpakTnueckas padora Nel7
«I'papuk pynkumnu. UccinenoBanue pyHkumm»
3aoanue 1
UccrnenoBars QYHKIHIO © y=x"—1
3aoanue 2
Haiitu MHOXeCTBO 3HaUeHUN (DYHKITMH
f(x)=3x>—-5x"+2
3aoanue 3
UccnenoBath GyHKIHIO.

F—%(x3 —3x% +4).
3aoanue 4
UccnenoBath GyHKIHIO.

Y=

3aoanue 5
[TpoBecTr mosHOE MCcaeI0BaHNEe HYHKIIAN:

248
y(xX)=

1—x.

IIpakTuyeckas padora Nel8
«CBolicTBa M rpaQUKH CTeNeHHBIX, IOKA3aTeJIbHbIX H JIOTapUPMHUYECKHX
byHrmiin»
3aoanue 1
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1. Ha Kakom pucyHKe npeactaBneH rpapuk nokasatenbHON GyHKUMN ?

3.

y 7] y Y
0 1 1
0| x ol x 5
A B r
3aoanue 2
2. Ha Kakom pucyHKe npeacTtassieH rpaduKk cTeneHHOM QyHKLUUmM ?
y yA v/ y
ol A1
1 1
—— ——-——+ .,
A b B
3aoanue 3
YcTaHOBUTE COOTBETCTBUE MeXKAY PYHKUMAMU U uX rpadmnKkamm?
1
11 = _
1) y=()% 2)y =x4; 3)y=x"" 4)y=logsx
y y y yl
ol A
1
0| x ,
0 x 0
A B
1) 2) 3) 4)
3aoanue 4

Jnst yskuun y = lo J1X BbIOEpUTE NIPABUIBHBIE YTBEPIKICHUS:

7

1) ®ynkuus Bo3pacTaeT Ha Bcei 00JIACTH ONpEACICHHUS;
2) ®yskuus yObIBaeT Ha Bcei 00JIaCTH OMpEEIICHHUS;

3) Oo6nacts 3Hauenus Gpynkuuu E(y)=(—oo; +00)

4) I'paduk Qynakiuu npoxoaut depes Touky (0;1)

3adanue 5

22

Ha Kakom pucyHke n3obparkeH rpaduk pyHkumm y = log, x?




y/ y

=

ol
o
=

0

=y
(- 5

A b B r

IIpakTnyeckas padora Nel9
«Hcnonb3oBanue rpagukoB GyHKIUI /15 pelieHUs] YPABHEHUI U CHCTEM»

3aoanue 1

Pemute ypaBHeHue rpadguyeckum crnocodom: 2x—10=2
3aoanue 2

PeumTh ypaBHEHHE rpadHueckuM Criocobom: X +2x—8=0
3aoanue 3

3
Pemnte ypaBHeHUE TpadaeckuM crocooom: T x+2=0

3aoanue 4
PeunTh ypaBHeHHe rpaduueckuM crocobom: 2x —x—1=0.
3aoanue 5

(y=3x—4
Pemute ypaBHeHUE rpadyudecKuM criocoOoM: {y Lox =1

IIpakTuyeckas padora Ne2(
«IlepecTanoBKHU M (pakTOpHAJ. UKCJI0 cOYeTAHUIT»

3aoanue 1

Ha cTtpanuiie nHTEepHET-Mara3uHa OJCKIbl pa3MelieHbl Tpu PyTOO0IKU. ECu mMOMEeHSThH
UX pAacloloXKEeHHe Ha CTpaHMIle, MOJYYUTCS HOBas mnepecTaHoBKa. CKOJIbKMMHU croco0aMu
MOYKHO PacHoOXKHUTh (pyTOOIKK Ha cTpaHuIe?

3aoanue 2

UToOBl BBIMIOJIHUTH €KETHEBHBIM KBECT, WTPOKY HYXHO MPUHECTH Mary KOpP3WHY C
YETBIPbMsI KPUCTA/UIaMH pa3HOTO IiBeTa. [lepBoii HEOOXOAMMO HAWTH KOP3WHY, & KPHUCTAILIBI
MOKHO CJIOXUTh B He€ B MPOM3BOJIBHOM mopsinke. Kak HailTm 4mcio crmocoO0B BBIOJHUTH
3aganue?

3aoanue 3

Henanexo ot mone3oBarens ectb 9 pectopanoB. M3 HuX Hamo BEIOPATh 4, KOTOPHIE OyIyT
0TOOpaxathcsi Ha TJIaBHOM 3kpaHe. CKOJIBKO €CTh CIIOCOO0B BEIOpATh peCTOPaHBI?

3aoanue 4

CKOTBKUMHU CITOCOOAMH MOXHO 3allOJHHUTH CIIOPTUBHBIN MbeleCTal U3 TPEX MECT, eclin
ectb 10 mpeTeHIeHTOB?

3aoanue 5

N3 9 akTépoB BHIOMPAIOT YETHIPEX At MacCOBKU. [1opsaoK BHIOpAHHBIX JIIOJIEH HE BaXKEH.

CKOJIBKO €CTh CTIOCOOO0B BHIOpATh aKTEPOB?

IIpakTuyeckas padora Ne21
«Tpeyroasnuk Ilackans. ®opmyna ounoma Herotona»
3aoanue 1
PackphbITh CKOOKH B BEIpakeHnH (x+1)°
3aoanue 2
PacKpbITh CKOOKH B BEIpaKeHHH (a*-2b)’
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3aoanue 3

Haiitu 13-if uien pa3noxeHnus OuHoma (3\/§ + \/5)15
3aoanue 4

Haiitu 7-i1 unen pasnosxkenus 6unoma (2x2 — y3)11
3aoanue 5

PackpbITh cKOOKM B BhIpaskeHun (x + 2)°

IIpakTnyeckas padora Ne22
«Pemenue npakTH4YeCKHUX 32124 € UCNO0Jb30BAHHEM MPABUJ KOMOMHATOPUKI»

3aoanue 1

TypareHTcTBO pacmojaraeT 3KCKypCOBOJAaMHU 110 BOCBMHU JIPEBHEPYCCKUM TOPOIaM.
ATEHTCTBO TPEIOKUIO KIHEHTY BBIOpaTh MapIIpyT MOCEHIEHUS Tpex (U3 MPeI0KEHHBIX
BOCBMH) TOPOJIOB B JIFOOOM Toce0BaTeIbHOCTH. CKOJBKO CYIIECTBYET CIIOCOO0B OpraHU3aIuu
Takoro mapupyra?

3aoanue 2

CKOJIBKO CYIIECTBYET CIIOCOOOB OOO3HAYEHHsI BEPIIMH TPEYroJbHOW MHpPAMHIBI C
nomoinbio 0ykB A, B, C, E?

3aoanue 3

CKOJBKO pa3UYHBIX YETHIPEX3HAUHBIX YHMCEN CYIIECTBYET CIIOCOOOB 0O0O3HAUYEHHUS
BEPIINH TPEYroJbHOU MUpaMHIbI ¢ Tomolibio OykB A, B, C, E?

3aoanue 4

CKONBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YMCceN (Bce HU(MPBI KOTOPHIX Pa3IUYHbBI) MOXKHO
3amucarh, HCoab3ys udpset 2, 4, 5, 6, 7, 8?7

3aoanue 5

AIMUHHCTpalds TOpoJa peria TmepeuMeHoBaTh 3 yiaunbl. K BeIOOpY ObLIH
npeIoxKeHbl 7 Ha3BaHU. CKONBKUMHE CIIOCOOaMH MOTYT OBITh IIEPEUMEHOBAHBI 3TU 3 YIIUILIBI?

3aoanue 6

PemmTh OTHOCUTETHHO m ypaBHEHUE:

1) Cri+2 +le+2 =T7(m+3);2) 14Cy3n+1 :5C'3m+ ;3) C55m+2 =00,
3aoanue 7
Brranciuts

0 1 12 16 2 30
1) C12 ;2) C1o ;3) C13 ;4) C16 ;3) CIS ;6) C32 .
3adanue 8

5
3anucarh pasnokeHue OuHOMa (2x — 1)

IIpakTnyeckas padora Ne23
«IIpumepbl NPUMEHEHUSI MATEMATHYECKOT0 OKUIaHUs (CTPaXOBaHMe, JIOTepest).
MartemaTH4eckoe 0:KUAAHUE CYMMBI CJIYYAailHBIX BeJINYHH»

3aoanue 1

Bpocatorcs naBe wurpanbHble KocTU. HaliguTte Maremartndeckoe OXUJAHHE IS
MPOU3BE/ICHUS OYKOB Ha BHINABLINX I'PAHSX.

3aoanue 2

Ctpenok BeleT CTpenbOy MO eI ¢ BEPOSTHOCTHIO MOMAIaHUs MPU KaKIOM BBICTpEIe
0,2. 3a kaxmgoe mNomMaJaHWEe OH TMOJy4aeT 5 OYKOB, a B Ciydae MIpomaxa OYKOB €My He
HayucisitoT. COCTaBUTh 3aKOH paclpeliesIeHUs] YKClia OYKOB, MOJYYEHHBIX CTpPENKOM, 3a 3
BBICTpEIIA, U BBIYUCIUTh MAaTEMaTHUECKOE OKUAAHUE ITOU CIydailHON BETHUYUHBI.

3aoanue 3

3a mom BHeceH cTpaxoBoil B3HOC 200 pyOneii. BeposaTHOCTh eMy cropetrb B JaHHOM
MECTHOCTH JUIsl TaKOro Tuma J0oMOB oneHuBaercs, kak 0,01. B cayuae, ecaum goMm cropwr,
CTpaxoBasi KOMIIAHUS JTOJDKHA BRIIIATUTH 3a Hero 10000 pyouseit. Kakyro mpuOblib B cpeaHemM
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OKUIaeT MOIY4nTh Komnanusi? Ha kakyio npuObLIb CMOKET paCCUMTHIBATh KOMITAHUS, €CITH IS
MOJTYYeHHS CTpaxoBoi cyMMbl B pazmepe 10000 pyOneit ona Oyaet Opats B3HOC 100 pyOeit?

3aoanue 4

CornacHO aMepHKaHCKUM CTaTUCTHMYECKHUM TaOJMIaM CMEPTHOCTH, BEPOSITHOCTH TOTO,
YTO 25-IETHUN YeNoBEK MPOKUBET emle roj, paBHa 0,992 (cnemoBaTenbHO, BEPOSTHOCTH TOTO,
yTo OH ympeT, paBHa 0,008). CTpaxoBasi KOMITaHHS MPEJIaraeT TAKOMY YeJIOBEKY 3aCTpaxoBaTh
CBOIO XM3HBb Ha rox Ha cymmy 10008$; crpaxoBoii B3HOC paBeH 10$. Haiitm matemaTmueckoe
OKHJaHNe MPUObUTH KOMITaHUH.

3aoanue 5

bankoBckas opranmu3aiiys BbIaeT 3aiMbl 1o 1 MiTH py0. cpokoM Ha 1 roza. BepositHOCTh
HeBo3BpaTa kpeaurta — 1%. Kakyro NMpoOLEHTHYIO CTaBKY JIOJKEH YCTaHOBHUTH OaHK, 4TOOBI B
CpeIHEM UMETh NMPUObLIH?

IIpakTnyeckas padora Ne24
«Omnepanuu HaJX COOBITUSIMM: MlepecevyeHne, 00beJUHEeHUe COOBITHIA,
NMPOTHBONOJI0KHbIE COOBITHSDY

3aoanue 1

Buka momkHa BEIOpaTh TOJIBKO OJIMH JIeCepPT U3 8 BUIOB KOKTEUJISA, 5 BUIOB MOPOKEHOTO
u 5 BUn0B iorypra. CKOTbKUMHU CIIOCOOAMH OHA MOXKET BBIOpATh JecepT?

3aoanue 2

B rpymnme 7 yenoBek UMeIOT «5» MO MaTeMaTuke, 9 yenoBek — «5» mo ¢unocoduu. B
ceccun 2 sKk3aMeHa. M3BecTHO, uTo 4 dellOBeKa CIald CECCHI0 OTINYHO. CKOJBKO YeIOBEK
UMEET XOTsI ObI O/IHY IISITEPKY B CECCHH?

3aoanue 3

Mapuna kymuna 3-x KpoJukoB: ceporo (c), Oemoro (0) m psiboro (p). Ckomnbko
CYIIIECTBYET Pa3IUYHBIX CIIOCOOOB MOCAIUTh ATUX KPOJUKOB B 3 KJIETKH, €CJIM B OJTHON KJIETKE
MOKET HaXOAUTHCS TOJIBKO 1 KpOJIUK?

3aoanue 4

Opa xower mnomoOparh opexay Mg KiaccHOro Bedepa. CKONBKO —Ppa3IUYHBIX
KOMIUIEKTOB OJEKIbl MOXET MOJy4uThesl y FOphl, eciii y Hero ectb Maku 2-X LBETOB, HO Y
KQKIOr0 IBETa €CTh 3 Pa3IMYHBIX BUJA (OJHOLIBETHAs MalKa, B TOJOCKY U B KJIETOYKY), a
TaKke 0esbie U YEPHBIC MOPTHI?

3aoanue 5

CKOJIBKUMU Pa3TuIHBIMUA CITIOCOOAMH MOYKHO COCTaBUTh CITUCOK YUEHUKOB U3 6 4eToBEK?

IIpakTnyeckas padora Ne25
«Cnoxenne pepositHocTeil. HezaBpucumbie cOObITHSI. YMHOKEHHE BEPOATHOCTEI

3aoanue 1

B ypue naxonutcs 15 Genbix, 5 kpacHbix U 10 uépHbix mapos. Hayran mssnekaercs 1
map, HalTH BEPOSITHOCTh TOTO, YTO OH OyJeT: a) 6enbiM, 0) KpacHbIM, B) YEPHBIM.

3aoanue 2

B marasun noctynuio 30 X0J0IUIBHUKOB, TISATH U3 KOTOPHIX UMEIOT 3aBOJICKON TE(EKT.
Crny4aiiHpIM 00pa3oM BBIOMPAIOT OJMH XOJIOAWIbHUK. KakoBa BEpOSITHOCTH TOTO, YTO OH OyAeT
0e3 nedekra?

3aoanue 3

HaGupas nomep Ttenedona, aboHeHT 3a0bL1 IBE MOCAEAHNE ITUGPBI, HO TOMHHT, YTO OJTHA
U3 HUX — HOJIb, @ Jipyras — HeuéTHas. HaliTu BEpOsTHOCTb TOrO, YTO OH HAOEpET MpaBMIIbHBIN
HOMEP.

3aoanue 4

AOGOHEHT 3a0bl1 MUH-KOJA K CBOEH CHM-KapTe, OJIHAKO MOMHHUT, YTO OH COJAEPXKUT TPU
«IATéPKU», a ofaHa w3 MUdp — TO U «ceMEpKa», TO JH «BOChMEpPKay. KakoBa BeposSTHOCTH
YCIIEIIHOW aBTOPHU3AINU C IEPBOM MOMBITKHU?
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3aoanue 5

HaiiTi BeposiTHOCTH TOTO, YTO IPU OPOCAHUU JIBYX UTPATBHBIX KOCTEH B CyMM€ BBITIAJICT:
a) MATh OYKOB; 0) HEe OoJiee YETHIPEX OYKOB; B) OT 3 10 9 OYKOB BKIIFOUUTEIHHO.

3aoanue 6

B mu¢t 20-3TaxkHOro moma Ha mepBOM 3Taxke 3auuid 3 uenoBeka. Y moexamu. Haiitu
BEPOSITHOCTH TOTO, YTO: ) OHU BBIWYT HA Pa3HBIX 3Ta)kaX 0) JBOE BBHIMIYT HA OJHOM ITaXeE; B)
BCE BBIMJYT Ha OJHOM JTaxe.

3aoanue 7

KakoBa BeposSITHOCTH TOTO, YTO B YETHIPEX CAAHHBIX KapTax OyAeT OJAWH Ty3 U OJHH
KOpOJIb?

3aoanue 8

B samumke Haxomumtcss 15 kadecTBEeHHBIX W 5 OpakoBaHHBIX JneTtaneil. Haymauy
U3BIIEKAIOTCS 2 fetanu. HailTu BepOsSTHOCTH TOTO, YTO: a) o0e AeTanu OyayT KadeCTBEHHBIMU;
0) omgHa jeTanb OyneT KaueCTBEHHOM, a 0JIHa — OpaKOBaHHOM; B) 00e AeTann OpaKOBaHHEI.

3aoanue 9

Urpoky B mokep cmaércs 5 kapt. HailTu BEpOATHOCTH TOTO, YTO OH TMOJIYYHT: a) Mapy
JIECATOK U Mapy BayieToB; 0) ¢uienr (5 kapT oHO#M MacTn); B) Kape (4 KapThl OJHOIO HOMUHAJIA).
Kakyro u3 nepedncieHHbIX KOMOMHAIINN BEPOSTHEE BCETO MOTYUUTH?

IIpakTuyeckas padora Ne26
«Cany4aiinbie BeJJM4UHbI. [leHTpajbHbIe TEeHACHINH CIy4aiiHON BeJIHYNHBD)
3aoanue 1
Haitnem maremarndeckoe OXUIAAHUE CIyYalHOM BEIWYMHBI X — YHCJA CTaHIAPTHBIX
JeTajel cpeam TpeX, OTOOpaHHBIX W3 mapTuu B 10 meranel, cpeau KOTOPHIX 2 OpaKOBaHHBIX.
CocraBum psig pacnpenenenus st X. M3 ycrnoBus 3aiauu cieayer, 4To X MOXKET MPUHUMATh
3HadeHus 1, 2, 3.

3aoanue 2

3a7iaH 3aKOH pacrpeeaeHNs] JUCKPETHOM CIIydalHOW BEJTMYUHBI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) maTreMarnueckoe OXUJAHUE;, 2) TUCIEPCHUIO; 3) CpelHee KBaapaTHuecKoe
OTKJIOHEHHE.

3aoanue 3

Haiitu: a) maremaTmdeckoe okumaHwe, O) ITUCIIEPCHIO, B) CpeaHEe KBaapaTHYECKOE
OTKJIOHCHHME JUCKPETHOM CIydallHOM BEJIMYMHBI X II0 U3BECTHOMY 3aKOHY €€ pacIpelelICHHUs,
3aJITaHHOMY TaOJIMYHO:

8 4 6 5

0 0 0 0
2 5 2 1

3aganue 4
HenpeprsiBHas cirydaitHas BenmnunHa X 3ajjaHa HHTETPaTbHON (YHKIIMEH pacrpeaeieHus
Onpux <0,
F(x) =<x3mpu0 <x<1,
lopux> 1.

Haiitu: 1) muddepenumanbuyto ¢GyHKnuo pacnpeaenenus f(x); 2) MareMaTHdecKkoe
oxuganue M(x); 3) mucnepcuto D(x).

3aoanue 5

Pabounii oOcimyxuBaeT Tpu cranka. Mi3BecTHO, 4TO BEpOATHOCTH Oecriepe0oiiHoi paboThl Ha
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NPOTSHKEHUH OJTHOTO Yaca MocJie HaJlaIKU paBHa it mepBoro cranka 0,9, nist BTOporo craHka —
0,8 m s Tpetbero cranka — 0,7. HailTu BEpOSTHOCTh TOTO, YTO 3@ 3TOT Yac JUIIb OJIUH CTAHOK
OTKaXeT B paboTe U nMoTpedyeT BMEIaTeIbcTBa paboyero.

3aoanue 6

BeposiTHOCTh TOMaanus B 1eJib MPU OTIEILHOM BhIicTpene paBHa 0,6. HaliTu BeposiTHOCTD
TOTO, 4TO YKcIIo onagaanuii mpu 600 BeIcTpenax OyaeT 3akioveHo B npeaenax ot 330 mo 375.

3aoanue 7

Haiitu: a) maremaTmdeckoe okumaHuwe, O) IUCIIEPCHIO, B) CpeaHEE KBaapaTHYECKOe
OTKJIOHCHHUE JUCKPETHOM CIydalHOM BEJIMYMHBI X I10 U3BECTHOMY 3aKOHY €€ pacIpelelICHHs,
3aJIaHHOMY TaOJIMYHO:

X 8 4 6 5

P|]021]051]021]0,1

IIpakTuyeckas padora Ne27
«3aKoH 00JbIIHKX YK ces. BbIOOpOUYHBI MeTOX HCCIeJ0OBAHMIT»

3aoanue 1

OneHuTh BEPOSATHOCTh TOTO, YTO B TEUEHHUE ONMXKAMIIero IHsS MOTPeOHOCTH B BOJE B
HacejeHHOM myHKTe npeBbicutT 150 000 11, ecu cpenHecyTodHast MOTPEOHOCTh B HEM COCTaBIIsACT
50 000 .

3aoanue 2

CpenHee 4uCIIO COJIHEYHBIX THEM B roay Ais JaHHOM MecTHOCTH paBHO 90 OneHuTh
BEPOSITHOCTH TOTO, YTO B TE€UEHHUE T'0JIa B 3TOM MeCTHOCTH OyzeT He Oosiee 240 COTHEUHBIX THEH.

3aoanue 3

[Ipumep 3 [InmHa M3roTaBIMBAEMbBIX AETAJICH SABISETCS CIy4allHON BEIMYMHOM, CpelHee
3HaueHue koropoil 50 mm. CpeaHekBagpaTUYHOE OTKJIOHEHHE 3TOH BEIWYMHBI paBHO 0,2 MM.
OueHuTh BEPOSTHOCTH TOTO, YTO OTKJIOHEHHUE JUTMHBI M3TOTOBJIEHHOM JETalu OT €€ CPEeIHEro
3HAUEHUs 0 a0COIIOTHOW BeIMYrHE He mpeB3oiaet 0,4 M.

3aoanue 4
CpennecyToyHOE MOTpeOICHHE MIEKTPOIHEPTUU B HacelIeHHOM IyHKTe paBHO 20 000 kBT1/4,
a cpeaHekBaapatnyHoe oTkIoHeHHEe — 200 kBt/4. Kakoro morpebiieHust 3JIEKTPOIHEPTHH B

9TOM HACCJICHHOM ITYHKTC MOYKHO OKHJAThb B 6JIH)I(&I>1HIH€ CYTKHU C BCPOATHOCTHIO, HC MEHBIIIECH
0,967

3aoanue 5

Cpennuii Bec kinyOHs kaptodens paBeH 150 r. OueHUTh BEpOSTHOCTH TOTO, YTO HayJdady
B3STHIN KITyOeHb KapTogens Becut He 6osee 500 r?

IIpakTnueckas padora Ne28
«HenpepbIBHBIE CIyYyaiiHbIe BeJIMYMHBI (PacnpeaeeHus )»

3aoanue 1

[IpousBoauTcs cepust U3 5 HE3ABUCUMBIX OJIMHAKOBBIX SKCIIEPUMEHTOB. BeposiITHOCTh yaaun
B OJIHOM dKcriepuMeHTe paBHa p = 0.6 KakoBa BEpOSITHOCTh, YTO KOJIMUYECTBO yaad OyaeT

(a) poHoO 27

(b) posHo 3?

(c) ot 1 10 3 BKIFOUUTENHHO?

3aoanue 2

[IpousBoauTcs cepust U3 5 HE3ABUCUMBIX OJIMHAKOBBIX SKCIIEPUMEHTOB. BeposiTHOCTh yaaun
B OJIHOM dKcriepuMeHTe paBHa p = 0.6 KakoBa BEpOSITHOCTh, YTO KOJIMYECTBO yaad OyaeT

(a) poHoO 27

(b) posHo 3?

(c) ot 1 10 3 BKIFOUUTENHHO?
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3aoanue 3

N3BecTHO, 4TO HemNpepblBHAs cilydaiHas BeJWYMHA X pacnpeleracHa paBHOMEpPHO Ha
otpeske oT 2 1o 10.

(a) Onpenenure, yeMy paBHO 3HaYeHHE (PYHKIMHU TUIOTHOCTU Ha JAHHOM OTpE3Ke.

(b) PaccumTaiiTe Meauany pacrpeaeieHus.

IIpakTnyeckas padora Ne29
«IloBTOpEHNE N3YUYECHHOT0»
3aoanue 1
2
Yrpoctute BeIpaxenue: (@) 3.
3aoanue 2
Anexceii xouet BioxkuTh 50000 py6neit Ha 6 ner, 4ToObI NOAY4YnuTh He MeHbie 70000
pyOreit. Oaun GaHK mpejiaraeT BIOXKUTH JEHbIH 1oa 9% ronoBex, a Apyroil - mox 0,7% B
mecsi. Kakomy 6anky otaate npeanourenue bopucy?
3aoanue 3
Pa3noxute Ha MHOXUTENN yncio 68 740

3aoanue 4
Jllana reomerpudeckas mnporpeccus (b,), 3HaMeHaTeNb KOTOpPOW paBeH 3, a b; = 9.
Haiigure bg.
3aoanue 5
bank Hauncnsier mo BkIagam 7% romoBbix. CKOJNBKO JIEHET OYAET Ha CUeTy y BKIAAUUKa
yepes 8 jeT, eciu oH ook Ha cuet 100 000 p u HE CHUMAJT HAYUCIICHUS ?
3aoanue 6

Haiigure cosa, ecau sina =§ u o €(m; 2m)
3aoanue 7

Pelunthb ypaBHEeHHE rpadUUECKIM CIIocoGoM: X +4x—5=0
3aoanue 8

CKOJBKO CyHIECTBYET CIOCOOOB 00O3HAUEHUsI BEPILMH Mapajijiesienunea ¢ MOMOIIbI0
oykB A, B, C, E, Al, B1, C1, E1?

IIpakTnueckas padora Ne30
«IIpuMeHeHre MPOU3BOAHBIX 3JIEMEHTAPHBIX PYHKUMH NPHU pelIeHUH 321a49»
3aoanue
BoruncnuTh npon3BoAHYIO QYHKIUU:

x7 4+ 5x° +24x% -7
7x* — Va2
2 8
T
(5x2% — 3x)*

(7x + 4)3 - (8 — 6x)°
12x* —5x7 +8 — 3x
12x3 — Vx*
4
12x3 +7_\/x_3
(4x3 — 12)5
0. (12-=7x)%(x3—2x)*

20 XNk W=

IIpakTuyeckas padora Ne31
«IIpou3BoaHast M IKCTPEMYMBI (DYHKLII)
3aoanue 1
Haiinure skcTpeMyMbl QyHKIUHN Y = x> — 6x°.
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3aoanue 2

Haiinure mpoMexXxyTKH MOHOTOHHOCTH (PYHKITHHU y = -x2 + 2X — 3

3aoanue 3

CocraBpTe ypaBHEHHE KacaTedbHON K Trpaduky GyHKIMU y = X3 — X2 B TOYKe C abcuuccon
X0 = -1.

3aoanue 4

Haiinute Hanbonplee 1 HaMMeHbIee 3HaueHne QyHKIMK y = X + Ha oTpeske [ 1; 3].

3aoanue 5

Haiinure skctpemymsl pyHKIHN y = 2x3 — 3x2.

3aoanue 6

Haiinute npoMexxyTKM MOHOTOHHOCTH (DYHKIUHU Y = X2 — 2X + 3

3aoanue 7

CocraBbTe ypaBHEHHE KacaTelabHOH K rpaduky GyHKIHMH y = X3 + X2 B Touke ¢ abcuuccoi
x0=1.

3aoanue 8

Haiinyure Hanbosbiiiee 1 HauMEHbIIIee 3HaYeHUE PYHKIIMHU y = - X - Ha oTpe3ke [ 1; 4].

IIpakTuyeckas padora Ne32
«IIpoBegeHue ¢ MOMOLIBLIO NPOU3BOAHOM HCCIeI0BAHUSA PYHKIMHN

3aoanue 1

C momomipbo NpOU3BOJHON HAWAWTE MPOMEKYTKH BO3PACTaHUS U YObIBaHHMS (PYHKLUU:
f(x) = 2x> — 3x% — 36x + 40.

3aoanue 2

Uccnenyiite GpyHKIHIO 1 TocTpoiite eé rpaduk: f(x) = -0,5x> + 2x + 6.

3aoanue 3

Haiimure wamOonbliee W HawMeHbIee 3HadeHUs ¢GyHKOuH f(X) =x
npoMexyTke [-3;2].

3aoanue 4

C mnoMompH TPOU3BOJHOW HAWAWTE TMPOMEKYTKHM BO3pacTaHHWs U  YyOBIBaHUs
dyrkmun: f(x) =x* — 8x* + 3.

3aoanue 5

Uccnenyiite GpyHKIMIO 1 ocTpoiite eé rpaduk: f(x) =-x" - 2x + 8.

3aoanue 6

Haiijure Hamboiblee W HauMeHbIIee 3HaueHMs: GyHkmd f(x) = 2x° + 3x> — 36x Ha
otpeske [-2;1].

3aoanue 7

C mnoMompbI TPOU3BOJHOW HAWAWTE TMPOMEKYTKHM BO3pacTaHHWs U  yOBIBaHUs
dyrkmun: f(x) = 2x° — 15x* + 36x.

3aoanue 8

Uccnenyiite GpyHKIHIO 1 TOCTpoiiTe eé rpaduk: f(x) = -x° + 3x + 4.

3aoanue 9

Haiimure wamOonbliee W HawMeHbIee 3HadeHUs GyHKOUH f(X) =X
npoMexyTke [-4;3].

Y8+ 5 ma

2>+ 3 ma

IIpakTnyeckas padora Ne33
«O01mme MeToabI pelieHUs ypaBHeHnl. MeTo pa3iioxkeHUus1 HA MHOKUTe . MeTox
BBe/IeHHS HOBOM NepeMeHHON»

3aoanue 1

Pemuts ypaBHenue Vx2 — 5x + 1 =+Vx — 4
3aoanue 2

Pewmts ypaBrenue x* — 5x3 + 8x2 —5x+1 =0
3aoanue 3
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Pemuts ypaBuenune 9 — 4 % 3* +3 =0
3aoanue 4
Pemmts ypaBHenue sin2x = 0

IIpakTuyeckas padora Ne34
«PelieHne HePaBeHCTB € OJHOM MepeMEeHHO
3aoanue 1
Vx+1

PemmmTs HepaBeHCTBO g >0
3aoanue 2

1 1
Pemmts HepaBeHCcTBO 3X + pur e 9
3aoanue 3

1 VX

>
X2 —8x+7 x2-8x+7

Pemuth HEepPaBE€HCTBO

3aoanue 4
5x — x>0
Pemnts cucTeMy HEPaBEHCTB { =
Y Hep 6—2x < —2.
3aoanue 5
6x>—5x+1<0
Pemmuts cucremy He aBeHCTB{ g
Y Hep 5x —2 > 0.
IIpakTnyeckas padora Ne3S
«PelieHne HePaBEeHCTB METO/I0M HHTEPBAJIOB)

3aoanue 1

= 0.

2?4 20— 3
7)(

Peunts HepasencTso (¢ — 7) (@ + 5)

3aoanue 2

Pemmnts HEpaBEHCTBO (0 —1)(x—3)

3aoanue 3
(¢ —2)°

PemuTh HEpaBEeHCTBO (x — 1) (@ —3)

= 0.

3aoanue 4
2 -
(x4 2) (:r.“ — dx + f) 0
< U
Pemuth HepaBeHCTBO r—2>5
IIpakTnyeckas padora Ne36
«PeleHue cucTeM ypaBHeHUd MeTO0M MOJICTAHOBKH, METOIOM AJITe0PanvecKoro

CJIOJKEHHMSI M METO0M BBe/JeHUS HOBOM MepeMeHHO)

3aoanue 1
b . {x + 2y = -1,
CIIUTh CUCTEMY YPaBHECHU I 2 — 16,
3aoanue 2
3y+1 _ zx — 5'

Pemmts cucreMy ypaBHEHMM { 45 _6%3Y +2 = 0.

3aoanue 3
2¥x9Y = 162,
3%4Y = 48.
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3aoanue 4

Pemmth cucremy ypaBHeHHﬁ{

3aoanue 1

3x1 < /3,

(0'2)3X2—2 — (0,2)2X2+X+4.

IIpakTnyeckas padora Ne37
«Penrenne HPPAMOHAIBHBIX H MOKA3aTEIbHBIX YPABHEHU 1 HEPABEHCTB»

Pemuts HepaBeHCTBO V2 — X — x2 > —1

3aoanue 2

Pemmts HepaBeHCTBO V15 — 2x — x2 + vx — 3 >2x—7.

3aoanue 3

Pemmte ypaBHeHME

3aoanue 4

4x2+3x =i

16

Pemuts ypapHenue 5%13 — 3 x 5Xt1 — 10« 5X = 4

IIpakTnueckas padora Ne38
«B3auMHoe pacnoJiokeHHe MPSMbIX B IPOCTPAHCTBE. YTOJ MeXKAY IBYMs

NPpAMBIMH

3amaua 1

[Ipsimast a He eXHT B
TUTOCKOCTH
napasuiesorpaMma
ABCD.Onpenenure
B3aMMHOE PaCIOI0KCHUC
npsmeix a 1 BC,ecnu a 11

AB

-,

3agaua 2

1.IIpsimast a He NIeXUT B
mnockoctu ABC.Omnpenenure
B3aMMHOE PACIOJIOKEHHUE MPSIMBIX

an AC,ecimu a Il AB

3amaua 3

1.IIpsamast a He JEKUT B IIIOCKOCTH
tpaneunu ABCD. Onpenenure
B3aUMHOE PACIIOJIOKECHHE MPSMBIX a

u BC, ecm a IT AB.
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3amaua 4 3agaua 5 3amauya 6

1.dan terpasap ABCD. 1.0mpenenure B3auMHOE 1.0mpenenure B3auMHOE
Onpenenure B3auMHOE pacnonoxenue npsameix MA u DC | pacnonosxkenue npsameix AN u CM,
pacnonoxeHnue npsmeix AD eciiu NMN(ABC)
u BC.

IIpakTnyeckas padora Ne39
«IlepneHAUKYJIAPHOCTH NPAMOM M INIOCKOCTH. TeopeMa 0 Tpex neprneHIuKyJIapax»

Bapuanrt 1
B, ¢
& 5 Al. ITons3ysack n300pakeHNEeM Ha pUCYHKE 1, Ha30BUTE:
a) Touky nepeceueHus npssmoit AD c¢ mockoctsio DD, C;
B;L _______________ Je 0) nmuHuto nepeceueHus miockocteit ADD; u D;CD.
B kaxoi1 u3 miockocreir ADD,, A;BB, D
2 L BB;C;, BCD He nexur Touka A? M T\‘\
Puec. 1 \
/ H \\
A2. [lepeuepTute pUCYHOK 2 B TE€Tpaab U MOCTPOUTE: ' ‘\\
a) Touky nepecedenus npsimoir MH ¢ mmockocteio ABC; / f \\
0) nuHMIO epecedeHus miockocteit MHB u ABC. Aé: __________________ _ /\,B
Bl. Touka O — 1HEHTp OKpPYKHOCTH, ONMCAHHON OKOJIO thm /
tpeyroapauka ABC. Ilpunagnexutr mum Touka C PH.EQ

MJIOCKOCTH, B KOTOPOU Jieskat Touku A, B u O?
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A

Bapuanr 2

B, 3
Al. ITonp3ysack n300pakeHNEeM Ha pUCYHKE 1, Ha30BUTE:
i D|
a) Touky nepecedenus npsmoid MC ¢ miockocteio BiBCy;
BE 0) nmuHuto nepeceuenus miockocteit MC,C u BCB;.
S S c
B kakux u3 mnockocteit ADD;, ABB;, ABD, MD,C,, nexut npsimas
D MD;?
Puc. 1 o
A\
M \\
A2. [lepeuepTute pUCYHOK 2 B TE€Tpaab U MOCTPOUTE: \
A
a) Touky nepeceuenus npsamoit PK ¢ mnockoctsio ABC; / H \\
6) nmunuto nepeceyenus riockocreit PKC u ADC. # \\
y 7 \
Bl. Touka O — HEHTp OKPY>KHOCTH, OMUCAHHOW OKOJIO 4 )B
A ......................... e
yerbipexyroiibiuka ABCD. Touku A, O wu C h

MPUHAJIEKAT TIIIOCKOCTH a. [IpuHamiexXur au STOU

MJIOCKOCTH BepiuHa D?

IIpakTnyeckas padora Ne4(
«IleprieHAUKYJIAP U HAKJIOHHBbIE. YT0J MEXK1Y NPAMOI U IIOCKOCTHIO.
JAByrpanHbIil yroyi»

Bapuanr I

1. [Ipsimast a mapasuienabHa IUIOCKOCTH O, TIpsMasi b Takoke mapajijiesbHa MI0CKOCTH

o. Moryr i1 a u b:

a)

a) berTh mapamnensHpIMU?
0) [lepecekarbcst?
B) BBITH ckpemuBaromMMHCs NPSIMbIMUA?

2. Touka M JICKUT BHE MJIOCKOCTH napajienorpamMmma ABCD.

Hokaxkute, 4Yro cpeaHue JUHUU TpeyroabHukoB MAD wu MBC mnapamuienbHbl.

6) Haiinure »TH cpeaHue JMHMHU, €cid OOKOBas CTOpPOHA MapajuielorpaMMa paBHa 5, a ero

BBICOTA paBHas 4 U JEIUT CTOPOHY, K KOTOPOH IIPOBEEHA, ITOMOJIaM.

3. IImockocth a nepecekaer ctopousl AB u BC Tpeyronsauka ABC B Toukax M u N

cootrBeTcTBeHHO. BN:NC=5:8. MB:AB=5:13.

a) Jokaxwure, uto AC || a.
0) Haiinure MN, eciu AC=26.

4. Yepes Bepmmny C kBanpata ABCD, npoxoaut npsimas CK, He nexamas B MIOCKOCTH

KBaJipaTa.
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a) Jloxaxure, uto CK u AD ckpemuBaroruecs.

6) Uemy paBen yron mexny CK u AD. Yron CBK pasen 45 rpagycos, yron CKB pasen
75 rpaxycoB?

Bapuanrt I1

1. Ilpsimast a mepecekaeT MIOCKOCTh 0, IpsiMasi b Takke MepeceKaeT MIOCKOCTH o. MoryT
maub:

a) beITh napamienbHBIMU?

0) [lepecekarbcs?

B) BBITh CKpenuBarOIMMUCs MPSIMbIMU?

2. Tpeyronsuuk ABC u tpanemust KMNP umerot oburyto cpenntoro aunuio EF, MN||EF,
EF|BC.

a) loxaxwure, uro BC|| KP.

6) Haitnure KP u MN, eciu BC=24, KP:MN = 8:3.

3. Ilnockocts o mpoxoaut yepe3 cropoHy AB tpeyronbauka ABC. Ilpsmas nepecekaer
ctoponbsl BC n AC B Toukax M u N cootBerctBeHHO. MC:BC=6:13, NC:AN=6:7.

a) Jloxkaxxure, uro MN || a.

0) Haitnure MN, ectu AC=39.

4. Touka F nexut BHe muiockocty Tpaneunu ABCD.

a) Jlokaxwure, utro AF u BC ckpeuuparomiuecs.

0) Uemy paBen yron mexny AF u BC, ecnu yron AFD pasen 70 rpamgycos, yron FDA

pasen 40 rpagycoB?

IIpakTnueckas padora Ned4l
«BbIYHCIIeHHE 3J1eMEeHTOB MHOTOTPAHHUKOB: Pé0pa, IMaroHaJ u, yribh»

3aoanue 1 e
o w o o -
OT mepeBSHHON MPaBUILHON MATUYTOJBHON TPU3MBI OTIIHIIAIHN BCE €€ r\\ R
BepimuHBI (cM. puc.). CKOJIBKO TpaHEH Y MOJTYYHMBIIETOCS MHOTOTPaHHUKA

ey

(HeBuAMMBIe pEOpa HA PUCYHKE HE N300paskeHbl)?

3aoanue 2
Haiinure yroma ABD MHOTOTpaHHUKA,
M300paXCHHOTO Ha pHCYHKe. Bce ABYrpaHHBIE YTIIbI
MHOTOTpaHHUKa npsiMbie. OTBET AaiiTe B rpaaycax.

_ij
| II

|

|

—_————

ks
-
'l
1
|
|
l
r

12

3aoanue 3 L
JlBa peOpa mpSMOYTOJBHOIO Mapajlic/ieuIe/a,
BBIXO/IAIINE U3 OJTHOW BEPIIUHBI, paBHbI 1, 2. 110111816 TOBEPXHOCTH
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napauienenunena pasia 16. Haitaure ero nuarosainis.

3aoanue 4
JIBa pebpa mpsSMOYTOJIBHOTO TapajiIeNIeIIUIeIa, BBIXOIAIINE
U3 OJIHOM BepIIMHBL, paBHBI 2 U 6. OO0beM napanienenurnena paBeH
48. Haitnute TpeTbe pedpo nmapajuienenunesa, BEIXOIIIEe U3 TOH ke
BEPIINHBI.

3aoanue 5
B o y
Haiinure xBagpar paccrosHus Mmexay BepmmHamu C n Al
: MPSMOYTOJIBHOTO — Mapajuiesienunena, i kortoporo AB =35,
i B - AD =4, AA1=3.
I .
5, B
3 o
4 4 s
IIpakTnyeckas padora Ne42
«O0beM mUpaMuIbl, KOHYCa U HIapay
3ananue 1.

JluameTp ocHOBaHMS KOHyca paBeH 12, a miuHa obpasyromeid — 10. Haiinure o0bem KoHyca.

A%
B oTBeTe 3anuimuTe -

Pemenue:

V =1 nr2h
3

r=6h=8v=§n6%8=9m

Otser: 96.
3ananue 2.
Pe6pa mnpsmoyrompHOTO mapamienenunena paBael 4, 5 u 8. Haiimute 00BeM

napauicicnuicaa.
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V=a-b-c— dopmynac5 ksacca
V=4-5-8=160
OtBeT:160

3amanue 3.

10 .
Paaunyc ocHoBaHMs HMIMHJpA paBeH 4, BeicoTa — . Haliqure o0beM HumHapa.
T

V = ntrh
10
V=m-4%-— =160
T

OtBeT:160

3aganue 4.

B ocHOBaHUU TpEyroabHOM NUPAMUJIBI JIEKUT MPSIMOYTOJIbHBINA TPEYTOJbHUK C KaTeTaMu 4

u 3. Haiinure 00beM nmupaMuibl, eciiu e€ BhICOTa paBHa 9.
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OtBeT:18

3amanue 5.
O0bem konyca paBeH 12. [lapaienbHO OCHOBaHHIO KOHYCa MPOBEICHO CEUCHUE, JCIIAIISe

BBICOTY KOHYyca nomojaM. Haliiute 00beM 0TCEUeHHOT0 KOHYCA.

Cmoco6 1.

o o r h
Jlunelinple pa3Mepsl 60sbIIOr0 KOHYca I U h. JInHeiiHble pa3Mepbl MaJIeHbKOT'0 KOHYCa Sus

Znr? =12 In
3 3
[Tpeobpazyem:

mr? = 36 Znr? =V,

IToacraBum:

1 36 =V
24 oo

V, =15

OtBeT:1,5 - cnoxHO
Cmocob 2.

Tloxcka3zka:

IIpy M3MEHEHUHU BeeX JTMHEHHBIX pa3MepoB Tela B K pas, 00beM 3TOro Tela M3MEHSeTCs B
k3 pas.

k=2 k3=38 v=§=1,5

OtBeT:1,5

JlaHHBIN TIpreM peleHus 3a1a4d He TpeOyeT 3HaHus (OopMyIibl 00beMa KOHYca.

37



3amanue 6.

Konnueckas BopoHka 06beMOM 16 JTUTPOB MOTHOCTBIO 3aMOTHEHA KUIKOCThIO. 13 BOPOHKH
BbIUEpHAIN YaCTh XKHUAKOCTH, IIPU ITOM €€ YPOBEHb CHU3MJICS /10 MOJOBHHBI BBICOTHI BOPOHKHU.

CKOJBKO JIUTPOB KUJIKOCTH BblYEpHATN?

16
k=2 k¥=8V=—=2
8
Haitnem CKOJIBKO JIMTPOB KUAKOCTU BbIUEPIIAIIN:
16-2=14
OrtBert: 14
3aganue 7.

1 .
B cocyn B BuIe KOHyca HalIMTa KUJIKOCTD J10 5 BBICOTHL O0beM HATUTOM KUAKOCTH PaBEH

5. CKONBKO XKHJIKOCTH HY)KHO JTOJIUTh, YTOOBI HAIIOJIHUTH COCY]T TOBEPXY?

k=4 k3=64 V=64-5=320

Haiinem CKOJBKO KUIKOCTH HYKHO JIOJIUTh, YTOOBI HATIOJTHUTH COCY/J] TIOBEPXY:
320-5=315
OtBeT:315

3amanue 8.

O0BEM mpsiMoyrosibHOro mapayenenuneaa paseH 108. Uemy Oymer paBeH 00BEM

napaieNienue/a, eciiv KaxI0e ero pedpo yMEeHbIIUTh B TP pa3a?
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k=3 k3=27 V—108—4
= — =— =
OtBeT: 4
3amanue 9.

O0bém mwmHzapa paBeH 30. UeMy paBeH 00bEM KOHyca C TaKMM >K€ OCHOBAaHHEM H

BBICOTOM?

Tloxncka3zka:

1
Ecnum munmuaap 1 KoHyC UMEIOT 00111ee OCHOBaHHUE M BBICOTY, TO V) = EVu

1
Ve ==-30 = 10
k™3

OtBet:10

3amanue 10.
O6Bvém konyca paBeH 25. Uemy paBeH 00BEM HIMIMHIpAa C TAaKUM K€ OCHOBAaHHUEM H

BBICOTOM?
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25 = §VU.
Vi =75
Otset:75
IIpakTnyeckas padora Ne43
«CeveHus1 MHOTOTPAaHHUKOB M mapa. I[IpaBuia nocrpoenus»
3aoanue 1.

PaBHOOOKast Tpamenus Bpamaercs BOKPYT OCH, MPOXOASIIEH uepe3 BEpIIMHY HUKHETO
OCHOBaHUs NapajuieabHo BbicoTe. HalimuTe 00beM MoydeHHOro Teja BpallleHHUs, €ClIi HUXKHEe
ocHoBaHue Tpanenuu 10 cM, BepxHee ocHOBaHuE 6 cM, a oCTphIit yron 60°.

3aoanue 2.

KBanmpar co cropoHoii 4 cMm Bpalaercsi BOKPYT OCH, MPOXOJIAIIECH 4Yepe3 OJHY U3 €ro
BEpILMH NapajulebHO JuaroHanu kBajapaTta Halitu o0bemM MoaydeHHOro Tesna BpallleHus.

3aoanue 3.

Panuyc ocHoBaHusi KOHyca paBeH 3\2cM, a o0pa3ymIine HAKIOHEHBI K IUIOCKOCTH
OCHOBaHUs 1o yriioM 45 rpamycoB. Haitnure o0beM KoHYcCA.

3aoanue 4.

Haiigure o0beM muiIuHApPA C BBICOTOM, PAaBHOW S5 CM, €CIM JHUAroHajdbh OCEBOTO CEUYCHHUS
WIMH]IPA 00pa3yeT ¢ MIOCKOCTHI0 OCHOBAHUS yroJl 45 Tpagaycos.

3adanue S.

Haiinure o0beM M1apoBOTO CEKTOPA, €CIIM PaANyC Iapa paBeH 3 CM, a PaInyC OKPYKHOCTH
ocHoBaHus - V5 cM

3aoanue 6.

Haiinute GOKOBYIO MOBEPXHOCTh KOHYCA, B OCEBOM CEUYEHHU KOTOPOrO PABHOCTOPOHHMU

TPEYTOJIBbHUK CO CTOPOHOU 6 CM.

3aoanue 7.

B nununape npoBeaeHa mI0CKOCTb, MapajuielibHas OCU U OTCEKAIoasi OT OKPYXKHOCTH AYTY
B 120°. Inaronans ceyenus paBHa 20 cMm. Cedyenue yaaneHo ot ocu Ha 3cM. Halinure mmomanb
OOKOBOI MOBEPXHOCTH IMJIMH]IPA.

3aoanue 8.

Pagnyc ocHoBaHMs KOHYyca paBeH 6CM, a 00pa3yromias HakJIOHEHa K MJIOCKOCTH OCHOBAHUS
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nox yriom 30°. Haitnure mmoniaab 60KOBOI MOBEPXHOCTH KOHYCA.
3aoanue 9.
[Inomane ceueHus mapa MmIOCKOCTbIO, TPOBEIEHHON Uepe3 KOHEI[ JuaMeTpa noja yrioMm 60°

K HEMY, paBHa 75Icm?. Haiiure miomas MMOBEPXHOCTH II1apa.

3aoanue 10.
Croponsl TpeyronpHuka MNK kacarorcs mapa. Haiinure miomanbs MOBEpXHOCTH IIapa,
ecmu MK=9  cm, MN=13cm, KN=14 cM ®u  paccrosHue OT UEHTpa Imapa 10
\."'E

mockoctd MNK paBHO CM.

IIpakTnueckas padora Ne44
«Pemenne 3a1a4, CBAI3aHHbBIX C IPUMEHEHUEM NPABUJI AeiCTBUI ¢ BEKTOPaAMMI»

3aoanue 1
VHpOCTHTE BEIPAKEHHUE: PE—OD —CM — PA + BM — A0
3aoanue 2
Ha ocu Ox HaiiTi TOUKY, paBHOyAaJICHHYIO OT Touek A(2;—4;5) u B(—3;2;7)
3aoanue 3

Hammmcarp pasznoxenue Bektopa X 1Mo BeKTopam (a,b,c)
X=(—4;4;4), a=(3;1;0), b=(—1;0;6), c=(—1;2;0).

3aoanue 4

3azaHbl 1Ba BEKTOpa B IpocTpancTse. HaliTu:

a) UX CyMMY;,

0) UX pa3HOCTh; KOCUHYC YTJIa MEX]ly HUMH;

B) UX BEKTOPHOE IIPOU3BEICHUE.

a=(0;1;1),b=(—2;0;1).

IIpakTnueckas padora Ne4S
«IIpocTeiilue 32124 B KOOPIAMHATAX)

3ananue 1.
CocraButh ypaBHeHue cepbl paguyca R =5 ¢ meHTpoM B Hauaie KOOpAUHAT.
3amanue 2.
Harmmcars ypaBuenue chepsl ¢ meHTpom B Touke C (2; —3; 5) u paauycom, paBHBIM 6.
3amanue 3.
Haiitu rientp u paguyc chepst (x + 4)* + (y — 3)*+ z* =100.
3aganue 4.
Jloka3atb, 4TO ypaBHEHHE
X+y +z —2x+4y—62+5=0
SIBJIIETCSL ypaBHEHUEM CEPBI.
3aganue 5
Harmmmure ypaBHeHUE ipsiMoit mpoxo el uepes nBe nanubie Touku C(2;5) u D(5;2)

IIpakTuyeckas padora Ne46
«CxkansipHoe npoun3BeJieHNE BEKTOPOB»

3ananue 1
Ha ocu OxOx HaiiTi TOUKY, paBHOYAAJIEHHYIO OT Touek A(2;—4;5) u B(—3;2;7).
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3ananue 2

Haiitu xocunyc yria mexnay Bektopamu AB u AC.

A=(—4;4;4),B=(3;1;0),C=(—1;0;6).

3amanue 3

Komruranapasr 11 BekTopa a,b,ca,b,c?

a=(—3;2;1),b=(3;1;2),c=(3;—1;4)

3aganue 4

3azaHbl IBAa BEKTOpa B pocTpaHncTBe. Hatu:

a) UX CyMMYy;

0) UX Pa3HOCTh; KOCHHYC YIJIa MEXKy HUMU;

B) UX BEKTOPHOE NMPOU3BEICHUE.

a=(0;1;1),b=(=2;0;1).

3aganue 5

Haiitu panr m 0a3uc CUCTEMBI BEKTOPOB, MEPEUTH K HOBOMY Oasucy. 3amucarh
pa3noKeHUsl BEKTOPOB 0 HAWJICHHBIM Oa3ucam.

3amanue 6

KommuianapHsl 11 BekTopa?

a =(=3;2;1),b =(3;1;2),c =(3;—1:4).

IIpakTuyeckas padora Ne47
«Bblunc/ieHHE YIJI0B MKy NPSIMbIMH U IJI0CKOCTAMH. KOOpAMHATHO-BEKTOPHBbINH
MeTO/ NPH pellleHUH FeoMeTPHYeCKUX 3a1aD)
1. HaiiTu yroa Mexay BEKTOpamH .

2. Haitgute yron ACB B Tpeyronsauke ABC.

3. Haiitu yriel, cocTaBisieMble BEKTOPOM C KOOPAUHATHBIMHU OCSIMU.

Bapwuanr 1.

1. 2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3.uB(9; -1;4).

Bapuanr 2.

1. 2. A(6;-1;2); B(8;-2;4) u C(-3;9;0).
3. u B(-2;3;5).

Bapuanr 3.

1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).
3.u B (-8; -2;3).

Bapuanr 4.

1.2. A(7; -3;1); B(5:;4;-2) u C(0;1;-5).
3.uB (4;-1;2).

Bapwuanr 5.

1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).
3.uB (2:4;-1).

Bapuanr 6.
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1. 2. A(2; -3;5); B(0;1;7) u C(4;-3;6).

3.u B (-3;-1;4).

Bapuanr 7.

1.2. A(11; -1;5); B(10;0;4) u C(3;6;9).

3.u B (-6; -2;4).

Bapuanr 8.

1. 2. A(-4; -3;0); B(-11;2;-5) u C(0:-2;3).

3. u B(5:9;2).

Bapwuant 9.

1. 2. A(0;1;2); B(-2; 0;-1) m C(-3;-2;5).

3. u B(-3;5;8).

Bapuant 10.

1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).

3. u B(1;6;0).

Bapuanr 11.

1. 2. A(2; -3;4); B(3;4;5) u C(-1;-2;0).

3. u B(5;0;10).

Bapuant 12.

1. 2. A(9; -8;6); B(-2;0;7) u C(0;-2;6).

3. u B(8:4;0).
IIpakTuyeckas padora Ne49
«IToBTOpEHHE H3YYEHHOT'0)

1 BapuaHT 2 BapuaHT 3 BapuaHT

3amganue Ne 1
Ha cropone BC
napasienorpamma ABCJ]
B3sgTa Touka K Tak, 4o
BK : KC =1 : 4. Boipa3ure
BekTopel AC, BK, CK, AK,
K]l uepes AB=pu Al =«.
Beipasute AS, ecnu Touka S —
cepenuna KJI.
3amanue Ne 2

B paBHOOEenpeHHOM Tpanenuu

3amaune Ne 1 Samanne Ne 1

Ha ctopone HK pomba B napamnenorpamme ABCJ]
MHKC B3sra Touka E Tak, touka K — cepenuna AB,
YTO
KE : HE=1 : 6. Beipazute
Bektopsl CH, KE, HE, CE,

EM uepes CK=pu CM =q.

touka P - cepenuna BC.
Bripasute Bextopsr AC, B/,
AK, CP, CO, AP uepes
BekTOpel AB = a, AJl =B.

Beipasure C/I, ecnu Touka J| | 3aganue No 2

— cepenuna ME. C

3amanue Ne 2

B paBHOOeApeHHON Tpanenuu
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OCTpBIC YIIIbI paBHbI 45°,
MEHbLIEE OCHOBAHUE PABHO 5
CM, a pacCTOSTHUE MEXIY
ocuoBaHusamu 4 cMm. Haiinure
OoJbIIee OCHOBAaHUE U

CPCAHIOIO JIMHUIO TpalCiunu.

ocTpsie yribl paBHbI 60°,
Oonbiiast cropoHa pasHa 10
cM, a OoJibIIee OoCHOBaHuE 15
cM. Halinute Menbliee
OCHOBAHUE U CPEIHIOND

JIMHUIO Tpanncunuun

-
A K hi§

ABC/JI - tpanemms, BC|| AL
CJ1 = 6 cm, yron ]I pasen 30°,
BC =4 cwm.

Haiinure cpenHIo0 JIMHUIO

Tpanenuu.

Conepxanue, STambl MPOBEACHUS W KPUTEPUH OLICHUBAHHS IPAKTUYECKUX pPaboOT
IPECTaBIEHbI B METOJMYECKUX YKa3aHHUAX IO IPOBEIECHUIO MPAKTHUECKUX paloT.

IlpoBepka BBINOJHEHHUSI CAMOCTOSITeIbHOM PpadoTel. CamocrosiTenpbHas pabdora
HaIpaBlieHA HA CAaMOCTOSTEIHFHOE OCBOCHHUE M 3aKPETICHHE Pe3yIhbTaTOB O0yUCHUSI.
CamMocTosATenbHass MOATOTOBKa OOydalolmuxcs MO  JUCHUIUIMHE IPEANoiaraeT
CJIEAYIONINE BUABI U (DOPMBI pabOTHI:
e BrinosHeHue pacyeTHBIX 3aJaHHIA.

Choucox 3aaa4 AJsd CaAMOCTOATEC/IbHOIO peIICHUA
1. BI)IHCHI/ITI), KakKuM 4YHUCJIOM (paHI/IOHaHLHHM njim I/IppaHI/IOHaHLHLIM) SABIACTCA YHCJIOBOC 3HAYCHUC

Beipakenus: 1) (V8 — 3)(3 + 2v2); 2) (V27 — 2)(2 — 3V3); 3) (V50 + 4V2)V2;
2. Haiitu abcomoTHyI0 norpentHocts npudmmkenns 0,55 uncna 5/8

3. 3anmumuTe 4ucio B CTaHAAPTHOM BUZE. YKaXKHTE €ro MpsIOK M OKPYTJIIMTE MAaHTHCCY 1O TBHICSYHBIX. 1)
735274; 2) 32465103;  3) 6,0054;

“ C3t 304G
4, HaI/IL[I/ITe 3HAUCHUC BbIPAKCHUA: 2 3 _3 2 * 6

!0,216% F
5.

Beraucnure: 3 T
0,09+ -0,027¢
6. Boraucnure: 2°-272 + 273522 +1,25.
_1 IR
. x *-x?
7. Haiinure 3Hauenue BelpakeHus: | ——— | npux = 0,0625
VxAlx
8. Pewuts ypaBHeHHs: 1) (x - 2)(x + 3): 0; 2) (X—l x+4 :0;
9. Haiinure KopeHs ypasHenus: 1) (i)"‘3 = 64; 2) (%)’“3 =49,
10. C Kkakoil mpOIEHTHON CTaBKOM HEOOXOIUMO BJIOKHUTH ICHBIU B OAHK, €y 4epe3 2 roja BKIAJYHK XOYeT
noxyuuts 120000 py6neii npu nepoHavaisHoM B3Hoce 100000 pydieid?
11. BbruncianThb, UCTIoNb3ys ONpeIeeHUe U CBONCTBA JIOTapu(MOB: 5logs 16 _ 11l081112
2
12. Pelute ypapHeHue: 10g7 (2X —7x+6)—10g7 (X—z) = 10g7 X
13. Haiizure 3Hauenne Buipaxenns 1) 3tg45° —/3ctg60° + 4sin30°
14. JlokasaTh TOXIecTBO cos*a — sin*a = cos?a — sin’a
5 RY/4 12 3z
cosa=— —<a<2m cosf=—— m<a<—
15. Beraucnuts cos( o + ) , ecnm u s " 2
16. IIpeo6pasoars B npoussenenue sin 18 ° + sin 20 °

T T
17. Vmpocrurs Beipaxkenue CO g —a |+cos(a +§)

117z

18. Berauciurthp ])COS31§ +Sll’l21(9 + tg42(?’ 2) sin 1367[ — COS 5 + Ctg iz .
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19. PemuTh ypaBHEHHE, Pas3iokuB Ha MHOXKHTEIH €ro JieByro yacTh Sinx —sin3x =0

1
20. Pemuts HepaBenctso 1) COSX > —E ;2) sin 2x > %

. 3 2
21.  Buuucmure 2arcsl - +arctg(—1)+ arccosT

x\_2

. T
22. Pemuts ypaBHenue SIN| ——— | = ——
10 2 2
. x 1
23. HaiiTu Bce pelieHust ypaBHEHUs! Ha 3aJaHHOM OTPE3KE COS — = —, [— 616 7;]
3 2
T
24, Haiitn o0macte ompeneneHus W 00OJacTh 3HAYCHWH KaxXaoW W3 QyHKImi 1)) = 2co§ x _E ;0 2)
y=2+
x-3
25. Haiinure TOYKH MaKCUMyMa ¥ MUHMMYMa (yHKIMH €€ MAKCUMYMbl M MUHUMYMBlL = —x? + 6x — 8
26. BoBIACHUTD, SBISETCS 1M, YETHOW, HEYCTHOH WIIM HE SBJISETCS HU YETHOW, HM HedeTHOW (QyHKus: 1)
3 X . . .
y=x —5+smx,2) y=x>+cos 3x;
27. CKOJBKO Pa3iMyYHBIX ABYX3HAYHBIX YHCEN C Pa3HBIMH IH(YPaMH MOXKHO COCTABUTh, UCIOJIB3Ys HUMPEL: 1)
1u5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?
28. AZMUHHCTpALMs TOpoJia pelnia nepeMMeHoBaTb 3 ynuubl. K BeIOOpy OblaM mpeuioxeHsl 7 Ha3BaHHUH.
CKOJIbKHMH CIIOCO0aMH MOTYT OBITh IEPEUMCHOBAHBI 3TH 3 YITHIIbI?
29. CKOJIILKAMH CITOCOOAMHU MOYKHO Pa3MECTUTh 6 Pa3IMIHBIX aBTOMOOHIIEH B CEMH OJTHOMECTHBIX OoKcax?
30. B wmarazun noctymwio 30 XOJOMUIBHUKOB, MATh W3 KOTOPBIX HUMEIOT 3aBOJCKON nedekt. CirydaifHbIM
00pa3oM BRIOMPAIOT OJMH XOJOMIMIBHUK. KakoBa BEpOSATHOCTH TOTO, UYTO OH OyneT 0e3 nedexra?
31. KakoBa BepOSITHOCTB TOTO, YTO B UETHIPEX CAAHHBIX KapTax OyAeT OAWH Ty3 U OIMH KOPOJIb?
32. HaiiTn: a) marematudeckoe OXHUAaHWe, O) IUCIEPCUIO, B) CpeaHee KBAaJIpPaTHIECKOE OTKJIOHEHHE
JIUCKPETHOHN CIIy9aifHOHN BEJIMYUHBI X TI0 H3BECTHOMY 3aKOHY €€ pactpeeIeHNs, 3aJaHHOMY TaOJIHMIHO:
X 8 4 6 5

P 0,2 0,5 0,2 0,1

33. CyMMa GecKOHEYHO YOBIBAIOIIEH reoMeTpruiecKkoi mporpeccuu paBua 150. Haiitu by, eciu q = 1/3
34. Brruncauts npoussoanyto Gpynxmun (12 — 7x)3 - (x3 — 2x)*
35. C HOMOIIBIO IPOM3BOIHOM HANINTE IPOMEKYTKH BO3pAacTaHus U yobBaumst GyHkmmn: f(x) =x" — 8x* + 3.
36. CocTaBbTe ypaBHEHHE KacaTelbHOi K rpauky BpyHKIHHE y = X° + X° B Touke ¢ aberuccoii x0 = 1.
37. Pewuts ypasuenue x* — 5x3 + 8x2 —5x +1 =0
38 Pewuts cucrem aBHeHI/Iﬁ{ gt —2% =5,

‘ y P #—6%3Y+2=0.
39. Pemmre ypaBnenune:V2x —x2 + 8+ Vx2 —4x =—x—2+1
40. PelunTh HEpaBEHCTBO — 2 i

X“—8x+7 X“—8x+7

41. W306pa3ute pacCTOSHUE U YTOJ MEXKIy CKPEIMBAIOIINMUCS JHArOHAISMH apaJUIeIbHBIX TpaHen Kyoa.
42. B ky6e ABCDA B,C,D, naiitu yrox mexuay npsmbeiMa A;D u D E , rae E - cepenmnna pedpa CC,
43, Jlana npsimas u 1Be Toukd A u B, pacnosioxkeHHBIE 110 OJHY CTOpOHY OT He€. Haiinure Ha mpsiMoil Takyro
Touky C, 94T00BI TpeyronbHuK ABC nMen HauMeHBIITHI IepuMeETp.
44. Haiinure 0o0beM HWIMHApPA C BBICOTOH, PaBHOW 5 CM, €CIHM JHArOHAJb OCEBOTO CCUCHHS IIMJIHHIPA
00pa3zyeT ¢ IIIOCKOCThI0 OCHOBaHUS yrou 45 rpatycos.
45. IInomans cedeHus mapa MIOCKOCTBIO, MPOBEAEHHON Yepe3 KOHEl AuaMeTpa oA yriaoM 60° k HeMy, paBHa
75Icm”. HaiiauTe miomazs MOBEPXHOCTH Mapa.
46. Haiinute quamerp 1mapa, o0beM KOTOPOro paBeH 361 e,
47. CTOPOHBI TPEyroJIbHMUKA PaBHbI 12¢M 1 9 cM, a yron Mesxkay Humu 30°. HAlTH [UI0MAab TPEYToNbHUKA
48. Hammucats ypaBHeHue cepsi ¢ ieaTpom B Touke C (2; —3; 5) u pagumycom, paBHBIM 6.

IIpoBepka BBINOJHEHHS] KOHTPOJAbHBIX padoT. KoHTposbHas paboTa MpoBOAMUTCS C
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N kW

N kW

[ENIBI0 Pe3yJbTaTOB OOYYEHUS U MOCIEAYIONIETO aHajdn3a TUIMHYHBIX OIIMOOK M 3aTpyJHEHUN
o0yyaroImuxcsi B KOHLE M3y4eHHUs TeMbl Wiu paszaena. CornacHo KaleHIapHO-TEMaTHYECKOMY
IUIaHy AMCUUIUIMHBI TPEYCMOTPEHO NMPOBEJCHHUE CICAYIOIMINX KOHTPOJIBHBIX paboT:
Kontponbras padora Nel o pazneny «Anredpa

KonTtponsHas padora Ne2 no pazneny «OCHOBBI TPUTOHOMETPUI

KonTtponsHas padora Ne3 no pazneny «DyHKIMH, X CBOUCTBA U TpapUKU»

KonTtponbHas padora Ne4 o pasneny «251eMEHTHI TEOPUU BEPOATHOCTEH U CTATUCTHKI
KonTtponbHas padora Ne5 no reme «IIpon3BoiHas u ee IpUMEHEHUE

KonTtponbHas padota Ne6 mo pasneny «YpaBHEHUSI 1 HEPABEHCTBA

KonTtponbHas padota Ne7 o pazneny «lIpsimble U IIIOCKOCTH B IPOCTPAHCTBE
Kontponbnas padora Ne§ o pazneny « MHOTOTpaHHUKHU U KPYTJIbIC TEIIa»

KonTtpoabsnas padora Nel
Bapuanm 1

L7 41
3anummuTe Yuciia B BUIEC OECKOHEYHBIX MEPUOANIECKUX Apodeit: — , —

" 30
3amucath B BUIe OOBIKHOBEHHOMW APOOU OECKOHEUHYIO NeCATUIHYIO Apo0h: 1,(7);
-5,3(23).

1
Beruncienue: (%)5

Bsrunciute: (23/2)°
Borauciure: V54 - Y4

. Vxvx
TlpencrapbTe B BU/AC CTENICHEH ¢ PALMOHATBHBIM IOKA3aTEICM ~—— .
Haiinure 3nauenue Beipaskenuit Va? +v16b? + 4b npu a = - 2000, b = - 3000
1
2 - 1 3 —=
1 Iy2 5. 45 (1)2
Pacnonoxure uncia B MOpsiJKe BO3pacTaHUS 5 5 5 ;97534 5

x—16  x%5+4

Yrpocture BeIpakeHHe ——— | ———
p p x+x05+1 " x15-1

W HaAUTE ero 3HAYCHHE MMpHu X = 2,25

Bapuanm 2

. 2 8
3anummuTe Yuciia B BUIC OCCKOHEYHBIX MEPUOIUIECKHX Apobei: — , —
7 15

3amucath B BU/Ie OOBIKHOBEHHOW ApOOU OECKOHEUHYIO IECATUIHYIO APo0h: 4,(8);
-2,6(93).

1
Berunciute: 8100004
Bsruuciute: (-3v2)°
Berunciute: V144 - /9
IIpencraBbTe B BUJE CTENEHEN C pallMOHATIBHBIM IMOKa3aTelleM
HaiinuTe 3HaueHue BbIpakeHUH V 9a2+Vh2+3a npu a = - 100, b =-2000

3 2 4
1

Pacnionoxxure uncina B MOpsiJKe BO3pacTaHUS 242 5; 23,23

XS.\/;
P

X—9 x%5 43

YrpocTure BEIpaKCHHE Y HaUTE ero 3HA4YCHHE MMpH X = 6,25

x—x%54+1" xL5+1

Bapuanm Ne 1
1. Borancmurs log, 81
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2.Bprunciuth 10g169 13

3 Beraucmuts l0g, log, 9
1g125
g5
5.Beraucmuts 10g, 12—-log, 3+log, 9

4 BBIYUCIATH

6.Beruncauts 21log, 6+ log, 3?5— log, 35

7. Boruncinrs log, 2—log, 2-log, 6+log, 6
8.Borunciuts 12 7(10g7 15 +10g7 4—10g7 6)

2 10g0,3 4+2

)

9. Beruuciauth
10 . Pemmre ypaBuenne logs(7 — x) = 2.
11. Haiigute KOpeHb ypaBHEHHUS logs(x — 1) = logs(2x — 3).

12. Haitnute KOpeHb ypaBHEHUS 2 logszx — 7logsx+3 =0.

13. Haiigute KOpeHb ypaBHEHUS logs(7 —x) =logz(1—x) + 1

14. Haiinnte KOpeHb ypaBHEHUS 2log,4(3x—5) =log, (15 — x)
Bapuanm Ne2

1.Boruncnuth logs 125
2.Bprunciuth 10g25 5

3.Beruncnuthb 10g3 10g4 64
1g256
g4

4 BBIYUCIATH

5.Berancnuts log, 6 + log, 4 + log, 29_4

6.Buruucnuth 210g6 27_10g6 81_210g6 18

7.Bbrauciuts 2 log, 8 + log, %— log, 25
lg3(log, 25—log, 2+log, 8)

logg 2+ log5%

8.BerynciimTh

9.Beruuciuts 9
10. Pemmite ypaBHeHHE loge(—3+x) =1
11.Pemre ypaBHEHuE logeg(x +17) = loge(2x + 7)

12. Pemute ypaBHeHHE log,(3x+ 8) =log,(3—x) +1

13. Pemure ypaBHEHHE log32x —3logzx+2=0
14. Pemnre ypaBHEHUE loge(18 — x) = 4logse 2

Bapuanm Ne3

1.Bbrauciuts  log, %

2.Bomucuts 10gg, 9

3.Berauciuth 10g2 10g4 256
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1g32
g2

4 .BEIUMCIATD

5.Beranenuts log, 5+ log, 25 + log, %

6.Bprancnuts logz 10—10g2 5+10g2 8
7.BpraucinTh 210g7 32—10g7 256—210g7 14
lg2(log, 75—log, 15+log, 20)

&.BBIynciIuTh

9.Beruncints: 41982° 4+ 9

10. Pemmre ypaBuenue log,(—5 — x) = 3

11. Pemmre ypaBHenue log;,(4x — 9) = log,7 x

12. Pemnre ypaBHEHUE 2logs’x + 5loggx + 2 = 0.
13. PemmnTe ypaBHEHHE log,6(2x — 1) —logyex =0
14. Pemnte ypaBHEHUE 11l081 6+ = .

Bapuanm Ned

1.Beryucauts log S i
25

2.Bbrancnuth logm 11

3.Beramcmts 10g; logy, 2
1g27
g3
5.Berauciute 10g5 10+10g5 5()—10g5 4

4 BBIYUCIATH

6.Bouciuts log, 8—log, 3+log, 12

7.Berancnuts 3log, 4 + log, 1—2— log, 15

8.Beruucnuth 1g4(10g4 35 +10g4 2—10g4 7)

9.Beruncnnty 251085 3710825 27

10. Pemmnre ypaBuenue log,(6 —x) =15

11. Haiigute KOpeHb ypaBHEHUS log,(x + 3) = log,(3x — 15)
12. Pemmute ypaBHeHHE logs x = —logp (14 — x)

13. Pemnre ypaBHEHUE loge(x +17) = loge(2x + 7)
14.Pemute ypaBHEHHE 3 log42x —7logyx+2=0

KonTtpoabHnas padora Ne2
1 séapuanm

1. a) nepeBecTu rpaaychl B paguaHsl: 155 °, 55°

0) mepeBecTH paaraHbl B TPayChl 27” 15 .

9

B

2. Haitnure ctga , ecnu sina = ? U 0, JISKUT BO 2 YETBEPTH.

3. Beruucnure:
@) /3 'sin 60 ° + cos 60 °sin 30° — 1g 45 ctg 135 © + ctg 90 ° 5
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T . T T
6) cos ——/2sin =~ ++/31g . B) sin(—19ﬂ]+ 2sin - cos -
6 4 3 6 12 12
4. Pemmre ypaBHEHHUE: /2 sin 3x —1= 0.
5. Pemure ypaBHeHuUe: 2cos’ x —3cos x —2 =0
6. YIpocTUTe BBIpAKEHUE:

(I1-cosa)(1+cosa)

. o * m,n € z,
sin’ (—a) ’ T

., co{? 4 a] 2sin(r—a)

sin(a + 77)

0)cos(a—f)—2sinasinf

r) sin(37 +a)+cos(7 —a)—sin( —a) + cos( —a).
7. Pemute ypaBHeHHE: cos3xcosSx =sin3xsinSx

2 eapuanm

1. a) mepeBecTu rpaaychl B paguaHsl: 175 ° , 75 °;

0) rmepeBecTy paaraHbl B TPayChl 2?” z

B

2. Haiitu tgo , ecnu COS =? U 0. JIEKUT B 3 YETBEPTH.

3. Beruucnure:
a) sin 30 ° + /6 cos 45 °sin 60 " — 130 *ctg 150 ° + ctg 45 °;

6) cos % _ 2 sin 37” +3rg % ) 4sin’ 120 ~2cos600 ++/27t266(.

4. Pemure ypaBHEHUE: 2 cos 3x — v/2 = 0 .

5. Pemute ypaBHeHHE: 2sin > x — 3sin x -2 = 0
6. YIpocTuTe BBIpAKEHUE:

a) (I-cos a)(1+cos &)

, , 0 # M,NE Z;
sin &

0) sin(27 + @)+ cos( 7 + @) + sin( —a) + cos( —a).
s)cos(a — ) —cos(a + f);

2) sin(—a) + cos(7 + &) ‘

1+ 2cos(§ —a)cos(—a)

L . 1
7. Pemmre ypaBHEHUE: sin 6x cos x + cos 6xsin x = 5

3 eapuanm

1. a) mepeBecTu rpaaycsl B paguaHsl: 195 °, 95 °;
3z 27

0) mepeBecTH paJlaHbl B IPagycChl =
2. Haitnure ctga , ecnu sina = ? Y 0l JI&KUT BO 2 YETBEPTH.

3. Beruucnure:
a) v/25ind5’ —co3( sin6(’ +crgd s’ 1135 —120°;
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257 T Vs
6) sin - r_ ~ cos(——)—2sin—cos—,
) sin 3 +\/Ecos 1 \/gctg P B) 3 12 12

4. Pemmite ypaBHenue: 2sin3x—1=0.

5. Pemnte ypaBuenue: 2/g ’X— 3tgx—2=0.

6. YpocTuTe BhIpakKeHue:
a) (1-sin @)(1+ sin )

T
, A #—+7m,ne z
cos o 2

0) sin( 7 + @)+ cos( 27 + a) — sin( —a) — cos( —a).

g)sin(a + f) +sin( @ — f);

sin(%[ +a)+sin(2z + )

2cos(a)sin(—a) +1
7. Pemute ypaBHeHUE: Sin 2x cos x + cos2xsinx =1

4 sapuanm

1. a) mepeBecTu rpaaychl B paguaHsl: 145 ° , 15 °;

0) rmepeBecTH paJraHbl B TPayChl 577[ z.

2. Haiitu fgo , ecnu COS =? U 0. JIEKUT B 3 YETBEPTH.
3. Beruucnure:
) cos 60" — /6 cos 30 " sin 45° + c1g 30 "1 150 * — 1g 45 °;

6) sin % + 42 cos 37” ~3eig % 5) 25in87(° ++/12c0s57( —1g>60.

4. Pemnte ypaBHenue: 2cos3x—1=0.

5. Pemure ypaBHEHHE: 2ctg2x —3ctgx—2=0.
6. YpocTuTe BhIpakKeHue:
(1-sina)(1+sina)

COSZ(—(Z) »a¢3+7m,nez.

0) sin( 7 — ) + cos(37 — a) + sin( —a) + cos( —a).

cos’ x—sin’ x
®) sin2x
r) sin(o—f)—sin(o+p)

7. Pemnre ypaBHEHHE: sin 3x cos 5x — cos 3xsin 5x = 0,5

KonTtpoabnas pabora Ne3
Bapuanm 1

1. ITo rpaduky GyHKIMH OTBETHTE HAa BOIPOCHI:

1) KakoBeI mpoMeKyTKH BO3pacTaHUs (DyHKITHH?

2) KakoBbl mpoMexyTKH yObIBaHHS (QYHKLIUHU?

3) HazoBute ToukH MakcuMyMa U MUHUMYMa QyHKIMH. Kakne 3HadeHUs TpUHUMAET QYHKITHS B
STHX TOYKaX?

4) KakoBbl HanOosbIIee M HAMMEHbBIIee 3HAYCHUS 3TUX QYHKLIUI Ha oTpe3ke [-2; 2]?7

5) B kakux Toukax QyHKIMS HE SBJISIETCS HEMPEPHIBHOM U KAKOBBI 3HAYCHUS (PYHKIINH B 3TUX
TOYKax?

6) Ha kakux npoMeskyTKax QyHKIUS HepepbIBHA?
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7) O@yHKIINA, H300paKeHHas Ha TpaduKe, SBISICTCS YeTHOW WITH HEYETHOMH ?

e

|

—5A4-3—2—10l12345

Ry

X3

1-x*

2. JlokakuTe 4eTHOCTh (HEUETHOCT) PyHKIMHU: a) V = X —3x ; 0) Y=

3
3. Uccnenyiite pyHKIMIO U IOCTpOiiTe ee rpaguk )y = (x —2) -1.

4. Haiinure 00nacth onpenenenus QyHKIUu: y = —.
cos” x
5. Haiinure obnacTs 3HaueHui GyHKIMU: y = 2 cos x £gx -

6. B onHOIi cHCTeMe KOOpIMHAT CXeMaTHYECKH IOCTpoiiTe rpaduku Gpynkimit y =log, x u

)

2-3x
7. Pemnth ypaBHEHHE: a) (%} =25, 6)4"+2"-20=0.

4

Bapuanm 2
1. ITo rpaduky GyHKIMH OTBETHTE HAa BOIPOCHI:
1) KakoBbl mpomexyTkH Bo3pacTaHus pyHKIHN?
2) KakoBbI IPOMEKYTKH YObIBAaHHUS (PYHKIIUN?

3) HazoBute To4ukH MakcuMyMa U MUHUMYMa QyHKIMH. Kakne 3HadeHUs TpUHUMAET QYHKITHS B
ITUX TOUYKaX?

4) KakoBbl HanOosbIIee 1 HAMMEHbBIIee 3HAYCHUS 3TUX QYHKLUHI Ha oTpe3ke [-2; 2]?7

5) B kakux Toukax YHKIUS HE ABISCTCS HEMPEPHIBHON M KaKOBBI 3HAUCHUS (DYHKIIUU B 3TUX
TOouKax?

6) Ha xakux mpomexyTkax (GyHKUUS HeNpepbIBHA?
7) OyHKIIHA, H300paKeHHas Ha TpaduKe, SBISICTCS YeTHOW WITH HEYETHOMH ?

ya
2

1

-6 -5,/-4,-3 . -2.-1.0 1123 1 3L 4N 6.6
=1

"y

+2
2. JlokakuTe 4eTHOCTh (HEUETHOCTD) PyHKIHMH: a) )V = x4 (x2 + 2); 0) YZ‘X‘—Z
X

4
3. Uccnenyiite pyHKUUIO U IOCTpOiiTE ee rpaguk ) =4—(x —|-2) .
1

1+ 2sin2x
5. Haiinure obnacts 3HaueHuit GyHKIHUU: y = 2 + 3cos 5x

4. Haiinure o0nacth onpenenenus QyHKIUN: y =

o o o _AX
6. B onHOIi cHCTeMe KOOPIMHAT CXEMaTHIECKH TIOCTPOiiTe rpaduky GyHKIMA y = Jog , x U Y = 4
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2x—
7. Pemnts ypasuenue: a) 0,1 3 =10, 6)9r-7.37 18 =0.

KonTtpouabsnas pabora Ned
Bapuanm 1
B amuke nexat 20 mapukos, 12 u3 kotopsix yepHble. KakoBa BEpOSITHOCTD BBITALIUTh HAYT A
a) YepHBINA MapuK?
0) Tpu YEpHBIX IIapUKa 3a OJUH pa3?
Jlana BbIOOpKa pe3yabTAaTOB BHEUTHETO OLIEHWBAHUS IO MaTeMaTHKe HECKOJIbKUX YeJOoBeK (B
bamnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CoctaBuTh TabNIUILy pacupeaeacHus
3JIEMEHTOB BBIOOPKH 10 YaCTOTaM M OTHOCHTEIBHBIM YacToTaM. HaliTu Mony, Meauany, cpeaHee
3HaueHue BbIOOpKU. [TocTpoUTh MOJIUIOH 4acToOT.
B xopoOxe nexar kapTodku, Ha KOTOpbIX 3anucanbl 0ykBel ctoBa OCHOBATEJIBHOCTD.
KaxoBa BeposITHOCTB TOT0, UTO Ha HayraJ B34TOl KapTouke Oyzer 3anucaHa Oyksa: a) O; 0)
corjacHas OykBa?
Haiinure A U Bu A N B, eciu A={2;3;7}, B={5;7;3}
B xopoOxe nexar 4 ronyObix, 3 KpacHBIX, 9 3eJeHBIX U 6 XKeNThIX mapukoB. Kakosa
BEPOATHOCTH TOT'O, UTO BHIOPAHHBIN IAapUK OyIET HE 3€JEeHbII?
KakoBa BepoSITHOCTh TOTO, UTO MPHU NOAO0PACkIBAHUH UTPAJIbHON KOCTH BBIMAAET HE Oojee Tpex
OUYKOB?
Ha necsatu xapToukax 3amucanbl HaTypaibHble yncia ot 1 1o 10. Hayrag OepyT aABe U3 HUX.
KaxoBa BeposITHOCTH TOT0, 4YTO MOJYJIb PAa3HOCTH YHUCE HA KApTOUKAX paBeH 37
Pemnth ypaBuenue: C 2 =153

Bapuanm 2
B Baze nmexar 15 koH(er, ISTh U3 KOTOPBIX MIOKONAAHbIE. KakoBa BEpOSTHOCTH BHITAIUTH
Hayraj: a) MOKOoJagHy KoH(peTy? 0) TpHu IMOKOoJa HbIe KOH(PETHI 32 OJIUH pa3?
Jlana BbIOOpKa KOJIMUECTBA HOBOPOXKIEHHBIX B ropoJie A Ha NIPOTSKEHUHN HECKOIbKUX JTHEH: 56,
45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, MeInaHy, cpeHee 3HaU€HUE BRIOOPKH.
ITocTpoUTH MOJIUTOH YacTOT.
B xopoOxe nexar 30 kapTouek, Ha KOTOPBIX 3anucanbl uncia ot 1 1o 30. KakoBa BeposTHOCTh
TOT0, YTO Ha HayraJ B3sTON KapTOuke OyAET 3aliCaHo YnCiIO0, KOTOpoE: a) KpaTHO 7; 0) He
KpaTHO HYU YMCIY 2, HU YUCY 3, HU yucay 57
Haiinute A U Bu A N B, ecniu A={2;3;7}, B={5;7;3}
Manbuuk 3a0bU1 TOCTEAHIO U PY ceMU3HAYHOTO HoMepa Tenedona apyra. Kakosa
BEPOSATHOCTH TOTO, UTO OH HaOpaJl BEPHBII HOMED.
Bbpocarot urpanpHyto KocTh 0auH pa3. KakoBa BEpOsSTHOCTH TOTO, YTO BBIMAIET YHUCIIO, HE
MeHbIIIe ABYX?
Ha xaproukax 3anucansl uncia oT 1 go 12. Hayran 6epyt nBe u3 Hux. KakoBa BeposSITHOCTh
TOT0, YTO CyMMa YHCEJl Ha KapToukax OyneT paBHa 127
Pemnts ypaBHeHue: A 2.=20

KonTpoabHas padora NeS

Bapuanm 1
1. Haiiti mpousBoHytO QyHKITMN
2
2 1
a) x*;  0)x B) X°; r) = 1) (1—3x)4; e) (— 5X)3.
e

2. Hatitu f(X())
a) f(x)=v3-2x,x,=—11; 6) f(x):l—3x2,x0:l,
Jx 4
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A

®

3. Haiitu mpou3BoaHYIO (GyHKIUU

a) x* L1 0) (x+7)-x2; B) 2x+3
X 2-3x
4. Haiiti mpou3BoaHYIO (DYHKITUH

5. HaiiTi mpoMexyTKu BO3pacTaHus U yObIBaHUS (PYHKIIUU f(x) = =2 +x+3 )

. 3
6. Haiiti HanbobIee 1 HauMeHbIIee 3HaueHus Gynkmun f (X) =x —2x* +x+3 ua

3
G- |.
OTpe3KC|: 2}

Bapuanm 2
1. Haiiti mpousBoHyIO QyHKITMU
4
< 1
a) x5 0)x?; B) X7 N = n (2-5x)"; e) (-2x)
I

2. Haiitu f’(Xo)

a) f(x)=~1-5x,x,=-3; 6) f(x)=4\/;+%,x0:é.
X
3. Haiitu npon3BoHyIO HYHKIIHH
a) x>~ 113, 6) (x—6)-x7; g) X +3
X 3-2x

4. HaiitTi mpou3BoaHYIO (DYHKITUH
a)cosx+3"; 0) Inx - sinx ; B) 27! r) Sil’(x3 +2).

5. HaiiTH IpoMesyTKH Bo3pacTanus u yossanns dymrkumn f(X) =X —x° —x+2.

2

o 3
6. Haiitu HanGosbiee n HauMenblee 3Hadenns pynkuun f(X)=x" —x"—x+2 na

13
orpeske | —L 1

KonTposbHas padora Ne6

Bapuanm 1
Pemmute HCPABCHCTBO:
30x-9 4x—x?
— = 25(x+2) b. 2—-<0

PemmTh HppalMoHaTbHOE ypaBHeHHe: VX + 8 —x +2 = 0
PelnTh HPPAIHOHATBHOE HePaBEHCTBO: VX2 — X — 2 > X — 1
Pemmte nokazatenbHoe U JorapuMUUECKOe YpaBHEHHE:!
log;(2x+1)=log;13+1 b. 43% + 2 = 9 % 23X

Pemmts mokasareanHOE HCPABCHCTBO:

1x 1x—2
2x+3 — | =] = >36
wrcon (1] ()

Pemmte norapudmuyeckoe HEPaBEHCTBO: logs(4x+1) >-1
Pemmnts cuctemMy ypaBHEHMIN:
{ 2y — 3x = 6, b{ X—y =6,

2x +y =log; 135 —log; 5 “x3 —y3 =126.
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Bapuanm 2
Pemuth HepaBEeHCTBO:

1 4x-9x2
— >
x> — b. 2220

PemuTh uppanuoHansHoe ypapHenue: V2x2 — 4x = Vx2 + 1 +vVx2 — 1

Pemmnts uppanmonaabHOE HEPABEHCTBO: VX +3 > x + 1

Pemnts mokasaTeabHOE YpaBHCHHUC!

1
9-81 =07~ b4 727X =

Pemuth nokazarenbHoe HEPABCHCTBO:
2+4
) 2 0750 b 3-9° ~10-3" +3<0

Permute norapudmuyeckoe HepaBeHCTBO: 21g 6 — 1gx > 31g 2
Pemmnts cuctemMy ypaBHEHMINA:

2x—y=1, y2—xy+1=0,

{% = (H*? ' {xz +2x=—-y?-2y—1

Bapuanm 3

Pemuts HCPABCHCTBO:

2 -
4x“+8x-5 <0 b, B=REx+5)
X+1 4-x

PermThb HppanyoHaIbHoe ypaBHeHne: 4Vx + 1 = 2x + 2

Pemmts nppanmonanbHOE HEPaBEHCTBO: V—x2+6x—5>8—2x
Pemmte nmokazaTensHOE U JIoTapuMHUUECKOE YpaBHEHHE:

0,361 —0,35% = 0,7 b. -logs(5-x)=log;2-1

Pemuth nmoka3zaressHOE HEPABEHCTBO:

2X71 42X > ¥+l _ g b. 377 +3% <108

Pemmts norapudmuyeckoe HepaBeHCTBO: 21g 6 — 1gx > 31g 2

Pemmnts cuctemMy ypaBHEHHN:
{ 2x+y =15, b{S(x+1)+2(y—2)=20,

x — 3y = log, 144 —log, 9 X+ 2y = 4.
Bapuanm 4
Pemuth HepaBeHCTBO:
4 X2 44X~
X+2<E b'38:145X4<0

Penmth uppanroHaabHOe ypaBHeHue: V6 — 4x — X% = x + 4

Pemuth uppalimoHaabHOE HEPABEHCTBO: V4X —8 > x — 5
Pemmte nokazarenbHoe ypaBHEHUE:
2X 4 2¥2 =20 b. 7°2-14-7=5
Pemute nokazarenbHOe HEPABEHCTBO:

1
21> (L) b 847 —6-2°+120
Pemmmte norapudmuyeckoe HepaBeHCTBO: logs(4x+1) >-1
Pemuts cuctemy ypaBHEHMINA:

{2y—x=6, b{ X+2y=6,
92x+y — 32-3y "(3x% —xy + 4y? = 48.
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KonTpoabsHnasi padora Ne7
I éapuanm

Nel. OcnoBanue AD tpanenuu ABCD nexut B iockoctu & . Yepes Touku B u C npoBeIeHbI
napajuleIbHbIE NPAMBIE, IEPECEKAIOIINE INIOCKOCTh (X B TOYKaX £ U /' COOTBETCTBEHHO.
a) KakoBo B3auMHOe nosiokeHue npsimeix EF u AB?
0) Uemy paBeH yron mexay npsameiMu EF u AB, ecmu LABC =150° ? [losicHuTE OTBET.

Ne2. [Ipsmele a 1 b nexaT B MapaueNbHbIX INIOCKOCTAX & U f . MOTYT JM 3TH NpsIMbIE OBITh!

a) mapajuieIbHBIMU;  0) CKpENTUBaIOIIMMHUCS ?
CrhenaiiTe pUCYHOK JUTSI KQXKIOTO BO3MOYKHOTO CITydasi.

Ne3. Yepes Touky O, nexalnyro Mexay napauielnbHbIMU IVIOCKOCTAMU (Y U £, IPOBEAEHBI
npsamele / 1 m. [psimas [ nepecekaeT NiIockocTd X U £ B TOUKax A; U A2 COOTBETCTBEHHO,

npsiMasi m — B Toukax B; u B,. Halinute qinny otpeska A,B,, ecnu A1B1 =12cwMm,
BO:0B, =34,

Ne4, JIlnaronans Kyoa paBHa 6 cm. Haitaure:
a) pebpo kyoa;
0) KOCHHYC yria MeXAy JUaroHaJlsMU KyOa U MIOCKOCTBIO OJTHOM U3 ero rpaHel.

NeS. U3 Touku A K MI0CKOCTH (X TpoBeJeHbI HaKIOHHbBIE AB 1 AC, o0pa3yrouiue ¢ mIoCKOCThI0 &
paBHbI€ yribl. M3BecTHO, uTo BC = AB . Halingute yrisl TpeyroiasHuka ABC.

1I ¢apuanm

Nel. Tpeyronsuuku ABC u ADC nexat B pa3HbIX IUIOCKOCTSX U UMEIOT o011yto ctopoHy AC. Touka
P — cepenuna croponsl AD, a K — cepenuna croponsl DC.
a) KaxoBo B3anmHoe nonoxxenue npsmsix PK u AB?
0) UeMy paBeH yroa mexay npsmeiMu PK u AB, ecmn ZABC =40° u £LBCA =80°?
ITosicHuTE OTBET.

Ne2. [IpsmMsble a 1 b nexaT B epeceKaroMX MIOCKOCTIX & U B . MOryT Jiu 3TU NpsiMbIe ObITh:

a) mapauieIbHBIMU;  0) CKpEITUBAIOIIMMHUCS ?
CrhenaiiTe pUCYHOK JUTSI KQXKIOTO BO3MOXKHOTO CITydasi.

Ne3. Yepes Touky O, He NeXKalLYI0 MEKIY NapalJIebHBIMU INIOCKOCTAMU (X U f , IPOBEJIEHBI
npsamele / 1 m. [Ipsmas [ nepecekaeT NiIockocTd X U £ B TOUKax A; U A, COOTBETCTBEHHO,
npsiMasi m — B Toukax B; u B,. Halinute nnuny otpeska A B, eciu A232 = 15CM,

OB :0B, =3:5.
Ne4. OcHoBaHKMEM TPSMOYTOJIBHOTO TTapajuiesienuIea CayKUT KBaaparT; AUaroHaib

napasuieJienumne1a paBHa 2\/8 CM, a ero u3MepeHus otHocsTes kak 1:12 Haiigure:
a) U3MEepEHUs MapajvieJenuIea;
0) cuHyc yria MexXAy AUaroHajblo Mapajjelenumneaa U MIOCKOCThI0 €ro OCHOBAHUS.

NeS. U3 Touku 4 K TIIOCKOCTU MPOBEICHBI epneHAnKYsip AO u nBe paBHble HakJIoHHBIE AB 1 AC.
N3BectHO, uTo BC = BO . Haitaute yrisl Tpeyronbauka BOC.
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Koutpoannasi padora Ne§
Bapuanum 1
1. OcHOBaHMEM JIJIs IPSMOM TTPU3MBI SIBJISIETCS paBHOOEIPEHHAs Tpaneus, JIIMHBI OOKOBBIX
CTOpPOH KOTOpO# paBHbI 110 13 cm, ocHoBanus 11 cm u 21 cm, nomaas AMaroHaaIbHOTO CEUCHHS
npu3Mbl paBHa 180 ev’. Haiizure BBICOTY TIPU3MBI.
A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ynaneHa oT Kaka0¥ BepmnHbI kBagpara Ha 10 cu. Halinute paccrosHue ot

TOYKH M 110 MJIOCKOCTH KBaJpara, €ClId ero CTOpoHa paBHa 6 V2 cm.

A. 8 cm. b.9 cm. B. 10 cm.

3. Uepes TouKy nepeceueHus quarotaneit pomba ABCD mpoBeAeH K ero MIOCKOCTH
nepneHaukyisp MO nnunoit 12 cm. Jlnaronanu pom6a paBHbI 18 cm u 10 cm. Haitnure
JUTMHY OOJIbIIIeH HAKJIIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.

4. TInowaas OCHOBAHMS WUIMHAPA OTHOCHTCA K ILIOIIAM OCEBOTO CEUeHHs Kak 13 : 4.

Haiigute yron Mexay AMaroHaabio OCEBOrO CEYEHMS IMIMHAPA U INIOCKOCTbIO OCHOBAHMSL.
A. 60°. b. 45°. B. 30°.

5. Bricora konyca paBHa 10 cu. Halinure momanp ce4eHusl, IPOXOIALIETO YEPE3 BEPLUIMHY
KOHYyCa U XOPJly OCHOBAaHMSI, CTATHBAIONIYIO AyTry B 60°, eciu MI0CKOCTh CeYeHUs 00pa3yer ¢
MJIOCKOCTBIO OCHOBaHUs KoHyca yroi 30°.

A. 100 car’. B. 200 ex’. B. 500 car’.

6. Haitnure o6bem ky0a ABCDA B |C |D;, ecnu DE =1 cm, rae E - cepenuna pedpa

AB.

Lol 8 3 3
A.\/gcm. B.S\/gcm. B.1,5cwm’.

7. BwicoTta munuHApa Ha 12 cm Gosble ero paanyca, a Imiomaab MOJTHONW MOBEPXHOCTH
paBHa 288 T o’ Haitaute pannyc ocHOBaHUS UMJIMHAPA.
A. 6 cm. b. 9 cm. B. 16 cm.
8. B numnmHzp BOMcaHa MpaBWIbHAs Nh-yroyibHas npusMma. Haiitu oTHomeHnne o0beMoB

MMPU3MbI U MUWJIHMHAPA, CCJIIU N = 4,
2 4

A = b.5. B.—
T 31
9. OcnoBanueM nupamuabl DABC sBasieTcs NpsIMOYTOJIbHbBINA TpeyrodbHuK ABC, y
KOTOpOro runotenysa 48 paBHa 29 cM, kateT AC paBeH 21 cm. Pebpo DA nepneHAuKyIspHO K
IUIOCKOCTH ocHOBaHus U paBHO 20 cMm. HaliguTe mimomanas OOKOBOW MOBEPXHOCTU MUPAMU/IBL.
A. 580 car’. B. 650 cu’. B. 790 e’
Bapuanm 2

1. JlnaroHanb NpaBUIBHON YETHIPEXYTOJBbHOMN MPU3MBI COCTABIISIET ¢ OOKOBOM I'PaHbIO yroj

30°. Haifaure 065eM NPU3MbI, €CITH CTOPOHA OCHOBAHHAY 2 CM.
A 2cem. B.4cm . B.5V2en’,

2. U3 Toukn A npoBeAeHBI K MIOCKOCTH HakJIOHHbIE AB u AC nyunHoit 12 cm u 18 cm.

Haiinure niuHbI POEKIIMNA HAKJIIOHHBIX, €CJIM OJHA U3 HUX Ha 10 cm Gosblie ApyToi.
A. 14 cmundcm. b.6cmu9 cm. B. 10 cm 1 20 cm.

3. U3 Touku M K miIocKOCTH TIpoBeleHbl HakinoHHble MA n MB pnunoit 10 cmu 17 cm.
Haiinute paccTtosinue oT ToYkd M 10 MIIOCKOCTH, €CJIH JJIMHBI MPOEKIUNA MPOMOPIIMOHATIBHbI
guciaaMm 2 u 5.

A. 6 cm. b.7 cm. B. 8 cm.

4. JInaroHajib OCEBOTO CEUEHHUS IIUIMHIpa paBHA 48 cm. YTOJI MEXAy 3TOM TUaroHajabio U

oOpasytomei nunuuapa pasen 60°. Haltqure panguyc muinHapa.
A. 12 cm. B. 12v/3 . B. 14 cm.

5. BeicoTa koHyca paBHa 8 om. Ha KakoM paccCTOSTHUM OT BEPIIMHBI KOHYCA HAJIO TIPOBECTH
MJIOCKOCTh, MapajuIeIbHYI0 OCHOBAHHUIO, YTOOBI TIOMIAAL CEUeHHs Oblia paBHA IMOJOBUHE
TUIOIIA X OCHOBAHUS?
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A.2V3 om . b. 5 om. B. 4/2 om.
6. Kakoe konmuectBo He()TH (B TOHHAX) BMEIIACT HMIMHAPUYECKAs IICTEPHA JUAMETPOM
18 m u BBICOTOM 7 M, ecniu TIIOTHOCTH HedTH 0,85 2/em’?
A. 1513 m. b. 900 m. B. 2408 m.
7. Hanbombiuas AuaroHalb NpaBUIbHOM IECTUYTOJIbHON MPU3MBI PaBHA 8 ¢ U COCTaBIISIET
¢ 6okoBbIM pedbpoM yron B 30°. Haiinure 06beM npusMsl.
A. 72 e, B. 64 cu’. B. 60 ca’.
8. PaBHOO€epEeHHAs Tpamnenus, OCHOBaHUs KOTOpo paBHbl 6 cm u 10 cm, a ocTpsblii yroiu
60°, BpamaeTcst BOKpYr 0OJbIlIero OCHOBaHUs. Bbruncnure miomaas NOBEpXHOCTH
MOJIy4YEHHOTO TeJa.

A. 40 e’ B. 40 V3 car’. B. 150 car’.
9. B nunuHap BOoucaHa mpaBwiIbHas n-yroibHas npusMa. Haiinure oTHomenrne o0beMoB
IIPU3MBI U WIMHJIPA, €CIINA 1 = 3.

A 2B B. \/E B. ¥
41T 2 7

Bapuanm 3

1. OcHoBaHM€ NPSAMON NPU3MBI - TPEYTOJBHUK CO CTOPOHAMH 5 cmM U 3 cM U YIJIOM,
paBHbIM 120°, Mexxay HEMH. HanbombImas u3 miomasaeii 00KOBBIX I'paHel paBHa 35 en’.
Haiinure niomaas 60KOBOM MOBEPXHOCTH MPU3MBIL.

A. 42 end’. B. 75 car’. B. 108 car’.

2. OcHoBanuem nupamuasl DABC sBnsercs paBHOOeApEHHBINH TpeyronbHUK ABC, B
kotopoM AB = AC, BC =6 cm, Beicota AH =9 cm. U3BectHO Takxke, uto DA = DB = =DC =
13 cm. HaiinuTe BBICOTY NUPAMUIBL.

A. 12 cm. b. 13 cm. B. 16 cm.

3. Touka M onMHAKOBO yJlaj€Ha OT BCEX BEPIINH IMPABUIBHOTO TpeyroiabHuka ABC u ot ero

IUIOCKOCTH Ha 6 cm. Haliaute paccrosiHue OT TOUKU M 10 BEPIIKH TPEYTOJIbHUKA, €CIIH €ro

cTopoHa paBHa 8v/3 cu.
A. 8 cm. b. 10 cm. B. 12 cm.
4. Otpe3ok AD nepneHaAnKyIsIpeH K III0CKOCTH paBHOOEIpEHHOT 0 TpeyronbHuka A5BC.
N3BectHO, uT0 AB=AC =5 cm, BC=6 cm, AD = 12 cm. Halinure paccrosinue ot Touku [ 10
otpeska HC.

A. 6,5 cm. B. 10V3 cm. B. 410 cm.
5. Haiinurte BbICOTY KOHYCA, €CJIH IUIONIAIb €70 OCEBOr0 CEUYEHUs paBHA 6 oM’, a
IJIOIIAJ b OCHOBAHUS paBHA & o',

A. 6\/2. B.S\F. B. |Z
8 6 8

6. nametp JlyHsl cocTaBiseT (IpUOIU3UTENBHO) YETBEPTYIO YaCTh JUaMETpa 3eMIIH.

Haiinure otHomenne o6beMoB JIyHbI 11 3eMiiH, CUUTAs UX IIAPaMH.
1

A —. B. —. B. -
64 16 8
7. Haiinute 00pa3yrolnyio yceueHHOT0 KOHYCa, €CIM paAlnyCchl OCHOBaHUH 3 cm u 6 cm, a
BbICOTA 4 CM.
A. 4 cm. B.5cm. B. 6,5 cm.
8. PaBHOO€epeHHAs Tpamnenus, OCHOBaHUs KOTOpo paBHbI 6 cm u 10 cm, a ocTpslii yroiu
60°, BpamaeTcsi BOKpyr Oosbiiero ocHoBanus. Haliiute o6beM Tena BpalieHusl.
A. 481 e, B. 100+ 6 ca’.  B. 1207 en’.
9. OcHoBaHMEM NMHUPAMUBI SBIAETCS TPEYTOIBHUK CO cTopoHaMmu 12 cm, 10 em, 10 cm.
Kaxxnas OokoBass TIpaHb HaKJIOHEHA K OCHOBAHHUIO oA yrioM 45°. Halinute niomaas O0KOBOM

IMMOBCPXHOCTHU ITUPAMUJIBI.

A. 48 en. B. 48V3 caf’. B. 48V2 e’
Bapuanm 4
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1. OcHoBaHM€e NPSAMOI IPU3MBI — PABHOOEIPEHHBIN TPEYTOJIBHUK CO CTOPOHON 6 cum, a
nuaroHanb 6okoBoii rpanu 10 cy. HaiinnTe niomiaas 60K0BOI MOBEPXHOCTH MPU3MBI.

A. 2 ent’, B.2V2 en’. B. 4 ea’.
2. OcHoBaHM€ NUpPaMU/bI - IPSIMOYTOJIBHUK €O cTOpoHamu 6 cv u 8 cm. BricoTa
nUpaMuIbl paBHa 12 cv ¥ IPOXOAUT Yepe3 TOUKY MepecedeHus 1uaroHaneii OCHOBaHMUs.
Haiinute 6okxoBble pebpa nmupamMHIbI.

A. 12 cm. b. 13 cm. B.13vV2 om.

3.Uepes BepmmmHy B pomba ABCD mpoBeneHa npsiMass BM, nepneHIuKyIsIpHas K €ro
mockocty. Halinure paccTossHME OT TOUYKH M 1o npsMBIX, COIEpKAIIUX CTOPOHBI
pomba, eciiu AB =25 cm, £ BAD =60°, BM=12,5 cm.

A.12,5cmu 25 cm b.13cem u25cm. B. 12,5 cm u 24 cm.

4. Beicorta muuHapa paBHa 10 ou. [lnomans cedeHnus MUIMHAPA MIIO0CKOCTHIO,
nmapasIenbHOi OCH IITHHAPA U YAANeHHOM Ha 9 Om OT Hee, paBHa 240 om °. Haiiaure pammyc
HUIUHAPA.

A. 15 0m. B. 15,5 om. B. 15V2 om.

5. Tlnomamp OceBOro ceueHms: koHyca pasHa 0,6 cv’. BoicoTa koHyca pasHa 1.2 cu.
Haiinure nuomans MMOJHON MOBEPXHOCTH KOHYcCA.

A 1Sm e’ B.0,9V2 m ear’. B. 0,97 cr’.

6. Haiinure oOpa3ymomlyio ycedeHHOTo KoHnyca. Eciu pannycsl ocHOBaHUM paBHBI 3 ¢M U 6
CM, a BbICOTa paBHa 4 CM.

A. 55 cm. B. 5 cm. B.5V2 cm

7. JlnaroHainb NpsAMOYIOJBHOTO Mapaenenunena pasHa 18 cu u cocrasuser yroa B 30° ¢
MJIOCKOCTHIO OOKOBOW rpaHu M yrod B 45° ¢ 60koBbIM pebpom. Haiinure oObem
napajuieienumnesa.

A. 7292 ear’. B. 729 exd’. B. 729vV2 cn’.

8. Pa3BepTkoii O0OKOBOI MOBEPXHOCTH KOHYCa SIBJISETCS CEKTOp ¢ nyrou . Halimure 3,
€CJIM BBICOTA KOHyCa paBHa 4 CM. a paluyC OCHOBAHMS PaBeH 3 CM.

A. 230°. b. 250°. B. 216°.

9. CxonbKO MOHAIO00UTHCS KPACKH, YTOOBI MOKPACUTH OaK IMIIMHAPHYECKON (HOPMBI C
JIMaMEeTpPOM OCHOBaHus 1,5 m 1 BeicOTOM 3 M, ecnu Ha 1 e pacxoayercs 200 2 Kpacku.

A.1,125 m ke. b.1,5 m xe. B. lgnkz
OtseTsl: 1 2 3 4 5 6 7 8 9
Bapuanm 1 B A A B B B A A B
Bapuanm 2 B A B B B A A B A
Bapuanm 3 B A B B A A B B B
Bapuanm 4 A B A A B B B B A

CBogHas Ta0JMua Mo NpuMeHseMbIM (popMaM M MeTOAAM TeKYIIero KOHTPOJsl U
OLICHKH pPe3yJIbTaTOB 00y4eHHs

Pe3yabTaThl 00yueHus @DopMBbI U METOJbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHust
JIMYHOCTHBIX:
rpa)xIaHCKoe BOCIIUTAHUE:
o OueHKa npaeujilbHocmu 6blNOJIHEeHUA
c(OPMHUPOBAHHOCTh TPAXKTAHCKOW TTO3HUIIUU 9
camocmoamenvbHou pabomol
oOyuaromerocs Kak aKTUBHOTO u
o Pewenue 3a0au 6o epems 3anamus
OTBETCTBEHHOT'O YyjieHa POCCUICKOTO
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o0riecTBa, IpeICTaBICHHE 0
MaTEeMaTHYECKHUX OCHOBax
(YHKIIMOHUPOBAHUS PA3IHUYHBIX CTPYKTYD,
SIBJICHUH, poLEeayp IpaxaaHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI W JIPYroe),
YMEHHE B3aUMO/ICHCTBOBATH C COIMATLHBIMHU

WHCTUTYTAMHU B  COOTBETCTBHM C  HX
GYHKIMSAMY ¥ Ha3HAYCHUEM

NaTPUOTUYECKOE BOCIIUTaHUE:
c(hOpMUPOBAHHOCTH POCCUICKON

IpaXJaHCKOW MJIEHTUYHOCTH, YBa)KEHUS K
IPOLIJIOMY M  HAaCTOSIIEMY POCCUICKON
MaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUICKUX MaTEMATUKOB U
poccuiickoi  MaTeMaTH4ecKOM  IIKOJIBI,
UCIIOJIb30BAaHUE ITHX JOCTHKEHUH B JIPYrHX
HayKax, TEXHOJIOTHUsIX, chepax IKOHOMUKH

Oyenka npasuIbHOCMuU 6bINOJIHEeHUS
camocmosamenbHou pabomul

Pewenue 3a0au 6o Bpems 3aHAmMuUA

AYXOBHO-HPAaBCTBCHHOC BOCIIMTAaHUC:
OCO3HaHUue JYXOBHBIX LIEHHOCTEN
pOCCHICKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O  CO3HAaHMS,  3TUYECKOIO
MOBCACHHA, CBA3AaHHOIO C MPAKTUYCCKUM
IPUMEHEHUEM  JIOCTWXKEHUH  HAyKM U
JIESITEIIBHOCTHIO Y4EHOTO, OCO3HaHHE
JUYHOTO BKJIaJa B IOCTPOCHHUE YCTOWUMBOIO
Oyayiiero

Oyenka npasUIbHOCMU
camocmoamenbHou pabomoi
Pewenue 3a0au 6o epems 3ansmus

6blNOJIHEHUA

JCTETUYECKOE BOCIUTAHHME: ACTETUYECKOE
OTHOILIEHHE K MHUpPY, BKIIOYAs OCTETUKY
MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/Jay, PEIICHUH, pacCyKICHH,
BOCIIPUUMYHMBOCTE K  MaTeMaTHYECKUM
ACIEKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Oyenka npasuIbHOCMU 8bINOTHEHUs
camocmoamenbHou pabomaoi

Pewenue 3a0au 60 epems 3anamus

duznyeckoe BOCIIHTAHUE:

cOPMUPOBAHHOCTh ~ YMEHHSI  TPHUMEHSTH

MaTeMaTUYecKue 3HaHUSA B  HMHTEpecax

370POBOTO M 6E30MACHOr0 00pasa KH3HH, Buvinonanenue npaxmuueckux pabom Ne 1, 10,
OTBETCTBEHHOE ~ OTHOWCHHE K  CBOEMY | o5

SAOPOBBIO (EHOPOBOG TTHTARHC, Oyenka npasuIbHOCMU 8bINOIHEHUS
cOamaHCUPOBAHHBIM  pEXHUM  3aHATUH U camocmonmensioii pabomo!

OT/AbIXE, peryJiApHad (usuccias Pewenue 3a0au 6o epems 3anamus
AKTHUBHOCTH ), (busngeckoe

COBEPILIEHCTBOBAHUE npu 3aHSITHSIX

CHIOPTUBHO-03/JOPOBUTEIHHOM

NESITEIIbHOCTHIO

TPYZAOBOE BOCIHUTAHHE: TOTOBHOCTH K TPY.Y,

OCO3HaHUE IIEHHOCTH TPYIOJIIO0MS, HHTEpeC

K pasnu4HbIM cdepaMm mpodeccHoHaTbHON Oyenka npasuibHocmu O

JESITEIbHOCTH, CBA3aHHBIM C MaTEMaTUKON U
e€ MPWIOKEHUSIMH, YMEHHME COBEpLIaTh
OCO3HAHHBII BbIOOp Oymymied mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE >KHU3HEHHBIE
IUIAaHBI, TOTOBHOCTh M CHOCOOHOCTh K

camocmoamenbHou pabomoi
Pewenue 3a0au 6o epems 3ansmus
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MaTeMaTHYeCKOMY 00pa3oBaHMIO u
caMOOOpa30BaHUI0 Ha NPOTSHKEHUM BCEH
AKHU3HHU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B
peleHun MPAKTUIECKUX 3amad
MaTeMaTHYeCKOW HalpaBIeHHOCTH

3KOJIOTIYECKOe BOCHHUTAHUE:
c(hopMUPOBAHHOCTH JKOJIOTHYCCKOH
KYJbTYpbl, IOHUMAHHUE BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHUE
MPUPOAHOMN " COLIMAIbHOM Cpensl,
OCO3HaAHHE r100aILHOTO XapakTepa
HKOJOTHYECKUX MpOOJIeM, OpUEHTalUs Ha
MPUMEHEHUE MaTEeMaTHUYEeCKUX 3HAHUM [Jid
pelieHust 3ajad B OOJacTH OKpYXKaroleu
cpelbl, IIAaHUPOBAHUE MOCTYIKOB M OLECHKHU

Oyenka npPasUIbHOCMU
camocmoamenbHou pabomoi
Pewenue 3a0au 6o epems 3ansmus

ux BO3MO>KHBIX MOCJIE/ICTBUM JUTSt
OKPY’KaroIllel cpebl

LEHHOCTHU Hay4HOTO MO3HAHUS:
c(hOpMUPOBAHHOCTh MHUPOBO33pPEHU,

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTHUKH,
IIOHUMAaHUE MaTEeMaTUYECKOM HAyKM Kak
cdepbl YeITOBEUECKON AEsITeIbHOCTH, TAIOB
€€ pa3BUTUA U 3HAYUMOCTH JUIS Pa3BUTHUSA
LMBUJIN3aLUH, OBJIAJICHHE A3BIKOM
MaTE€MaTUKU U MaTEMaTU4YECKON KYJIbTypoHn
KaK CpEICTBOM IO3HaHMsA MHMPA, TOTOBHOCTH
OCYLIECTBIIATh IIPOCKTHYIO U
HCCIIEIOBATEIbCKYIO JESATEIBHOCTD
WHJVBHIYAJIbHO U B IPYIIIE

Buvinoanenue npakmuueckux pabom Ne 1 — 28
Oyenka npasuUIbHOCMU
camocmosamenbHou pabomul
Pewenue 3a0au 6o epems 3anamus

METANIPEAMETHBIX

BBISIBIATH u XapakTepU30BaTh
CYIIECTBEHHBIE TMPU3HAKKH MaTEeMaTHYECKUX
OOBEKTOB, TMOHATHUM, OTHOLICHUH MEXAY
MOHATUSAMH, (HOPMYIUPOBATH OMpPEACICHUS

Yemuwiii onpoc 6o epemsa zanamus
Buvinonanenue npakmuueckux pabom Ne 1 — 47

NOHATHH, YyCTAaHABIMBaTh CYIIECTBEHHBIN | Pewenue 3a0au 6o epems 3auamus
NpU3HaK kiaccudukanuu, ocHoBaHUs s | Koumponvnvie pabomet Ne 1 — 8
0000LIEHNss U CpaBHEHUS, KpUTEPUHU

IPOBOJMMOI0 aHAJIN3a

BOCIIPHHHUMATH, dbopmynupoBaTth u | Yemuwiii onpoc 6o epems sanamus
peoOpa3oBHIBAThH cyxnenus: | Oyenka npaguibHOCMu GblNOJIHEHUS.
YTBEPAUTEIbHBIC U OTpULIATENBHBIE, | CAMOCMOAMENLHOU Pabombl
€IMHUYHbIE, YaCTHBIC U 001IME, YCIOBHBIE Pewenue 3a0au 6o spems 3auamus
BBISIBIISITh MaTeMaTHIeCKue

3aKOHOMEPHOCTH, B3aUMOCBSI3U u

npotuBopeurst B (dakrax,  JaHHBIX, | Beinoanenue npakmuyeckux pabom Ne 1 — 47

HAOIOICHUSAX U YTBEP)KICHUSX, MpeAarath
KPUTEPUH JJISI BBISIBICHHUSI 3aKOHOMEPHOCTEN
Y IPOTUBOPEUHI

Pewenue 3a0au 6o epems 3anamus

JienaTh BBIBOJBI C UCIIOJIIB30BAHUEM 3aKOHOB
JOTUKH, JCIYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUECHHI, YMO3aKJIFOYCHUI 1o

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 60 epems 3ansamus
Konmpononvie pabomor Nel — 8

60

6blNOJIHEHUA

6blNOJIHEHUA




aHaJIOTUH

MPOBOJIUTH CAMOCTOSITEIBLHO J0Ka3aTeIbCTBA
MaTeMaTUYECKUX YTBEPKACHUU (MpsMble U

oT MPOTUBHOTO), BBICTpaNBaTh
apryMEHTalWl0, MPUBOAUTH IPUMEPHl U
KOHTPIPHUMEDHI, 000CHOBBIBATh

COOCTBEHHEIE CYXXIACHUA U BBIBOJIbI

Oyenka npasuibHOCMU GbLNOJHEHUS]
camocmoamenbHou pabomoi
Pewenue 3a0au 6o epems 3ansmus
Konmponsonsie pabomor Nel — 8

BbIOMpATh CIIOCOO pelleHus yueOHOU 3a1aun
(cpaBHMBATH HECKOJIBKO BapUaHTOB
pelieHusi, BEIOMpaTh Hanbosee MoAXOASIIHIMA
C y4éTOM CaMOCTOATENbHO BBIJICIEHHBIX
KpUTEPUEB)

Buvinonanenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epems 3anamus
Koumponvnvie pabomot Nel — 8

HCII0JIb30BaTh BOIIPOCHI KaK
UCCJIEIOBATEIbCKUA MHCTPYMEHT IO3HaHMUS,
(GopMynupoBaTh BONPOCH, (PUKCHUpyIOLIHE
IPOTUBOpEYHE, MNPOOJIEMy, YCTaHABIUBAThH
HCKOMOE€ U JaHHOe, (OPMHUPOBATH TUIIOTE3Y,
apryMeHTHPOBATh CBOIO O3UIMIO, MHEHHE

Yemuwiii onpoc 6o epemsa 3anamus
Oyenka npasuIbHOCMU GbINOTHEHUS]
camocmosamenbHou pabomul
Pewenue 3a0au 6o epems 3anamus
Koumponvnvie pabomot Nel — 8

IPOBOJIUTH CaMOCTOSITEIIBHO
CIUJIAaHUPOBAHHBIM AKCIIEPUMEHT,

HCCIEOBAHUE o YCTaHOBJICHUIO | Buinoanenue npakmuueckux pabom Ne 1 — 47
OCOOEHHOCTEHl MaTeMaTH4yecKoro o0beKTa, | Peuwenue 3a0a4 60 epems 3aHAMUSA

SIBJICHUA, npoiiecca, BBISIBIICHUIO | Konmpoavhvie pabomol Nl — 8
3aBUCUMOCTEN MEXIY o0BeKTaMu,

SBJICHUSIMU, IPOLIECCAMU

CaMOCTOSITENILHO (dbopMyIupoBaTh

00001IeHNsT W BBIBOJABI 10 pe3ylbTaraM
MPOBEAEHHOTO HAOJIOCHUS, UCCIEIOBAHUS,
OLICHUBATh  JIOCTOBEPHOCTh  IOJIYYE€HHBIX
pPE3yIbTaTOB, BBIBOJIOB U 0000IICHUH

Yemuwtii onpoc 8o 8pems 3ansamust
Oyenka npasuibHOCMU GbLNOJHEHUS]
camocmoamenbHou pabomoi
Pewenue 3a0au 6o epems 3ansmus

IIPOTHO3UPOBATh  BO3MOJKHOE  pa3BUTHE
npolecca, a TaKke BBIJIBUTaTh
IIPEAIIONIOKEHUS O €r0 Pa3sBUTHUU B HOBBIX
YCHOBHUSX

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 60 epems 3anamus

BBISBIISITH JeDUIIUTHI HHPOPMAIUH, TAaHHBIX,
HEOOXOJMMBIX JJisi OTBETa HA BOMPOC U JJIA
pelIeHus 3a0auun

Yemuwiii onpoc 6o epemsa zanamus
Pewenue 3a0au 6o epems 3anamus

BBIOMpaTh MH(POpPMANMI0 W3 HCTOYHHKOB
Pa3INYHBIX THIIOB, aHAJM3UPOBATh,
CHCTEeMaTH3HpPOBaTh W HHTEPIPETUPOBATH
UHPOPMALIMIO PA3TUYHBIX BHIOB U (GOpPM
Hpe/ICTaBICHUS

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Yemuwuii onpoc 6o epems 3ansmus
Pewenue 3a0au 6o spems 3anamus

CTPYKTYypUPOBAaTh UH(OPMaLHIO,
NOpeICTaBIsATh €€ B Ppa3lIUyHBIX (dopMax,
WIITIOCTPUPOBATH rpauuecKu

Pewenue 3a0au 60 epems 3anamus
Buvinonnenue npakmuueckux pabom Ne 1 — 47

OILICHUBATh HAAEXKHOCTh I/IH(l)OpMaHI/II/I 10

CaMOCTOSITENILHO cOpMyIHPOBaHHBIM
KpUTEPUSIM, chopMyITUPOBAHHBIM
CaMOCTOSITEJILHO

Buvinoanenue npakmuueckux pabom Ne 1 — 47
Yemuwiii onpoc 6o epemsa zanamus

Pewenue 3a0au 6o epems 3anamus
Konmponwvnvie pabomor Nel — 8§

BOCIIPUHUMATh U (POPMYIHPOBAThH CYXKICHUS
B COOTBETCTBUU C YCJIOBHSIMH U UEISIMU

Yemmuwiti onpoc 6o epemsa sanamus
Pewenue 3a0au 6o epems 3anamus

61




oO1IeHwus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O
XOly peuieHus 3aJadd, KOMMEHTHPOBATH
MOJIy4YEHHBIH pe3ynbTaT

Buvinonanenue npaxkmuueckux pabom Ne 1 — 47

B X0Jle OOCYXJIEHMs 3aJaBaTh BOMIPOCHI IO
CYLIECTBY O0CYXJaeMON TeMbl, MPOOJIEMBI,

pemaeMor  3aJa4M, BBICKA3bIBaTh WUJIEH,
HalleJICHHbIE Ha TIOUCK pelieHus, .
Yemmuwiti onpoc 6o epema sanamus
CONIOCTABIIATh CBOHU CYXKAECHUSA c
Oyenka npasuibHOCMU GbINOIHEHUSL
CYXKICHUAMHU [PYIrUX YYaCTHUKOB JHAJora, .
camocmoamenvbHou pabomol
OoOHAapyXHBaTh  pa3jinuue ¢  CXOJCTBO
TO3UIINH, B KOPPEKTHOMN dbopme
dbopMynupoBaTh pasHoriacus, CBOHU
BO3paKEHUS
MPEACTABIIATh PE3YyJIbTaThl PELICHUS 3a]ayH,
SKCHEpUMEHTa, HCCIENOBaHUs, NPOEKTa, | Oyenka npasuibHOCMU GbINOIHEHUS.
CaMOCTOATEIIBHO BBIOUPATh bopmar | camocmosmenvrol pabomul

BBICTYIUICHHSI C Y4ETOM 3a/1a4 Ipe3eHTANN
1 0COOEHHOCTEN ayIUTOPUHU

Pewenue 3a0au 6o epems 3anamus

COCTaBJIATh IUIAH, AQJITOPUTM  pELIEHUs
3a/1aud, BBIOMpATh CHOCOO peIIeHUus ¢

YYETOM AMEROIINAXCS pecypcoB U | Buinoanenue npakmuueckux pabom Ne 1 — 47
COOCTBEHHBIX BO3MOXKHOCTEH, | Pewenue 3a0au 60 8pems 3aHAMUSL
apryMEeHTHUPOBAThH u KOppeKTUupoBaTh | Konmpoavuwie pabomol Nel — 8

BapUAHThl peHieHud C Y4ETOM HOBOU

nHpopmanuu

BIIAJCTh HaBBIKAMU MO3HABATEIbHOU

pediekcu Kak OCO3HAaHUS COBEPIIAEMBIX
JEUCTBUIA M MBICIUTEIIBHBIX IPOLIECCOB, HUX
pe3yJIbTaToB, BJIAJIETh crocodamu
CaMOIIPOBEPKHU, CAaMOKOHTPOJIS Ipouecca M
pe3yibTaTa  peuieHus  MaTeMaTH4eCKOu
3a1aum

Oyenka npasuIbHOCMU GbINOTHEHUS]
camocmosamenbHou pabomul
Pewenue 3a0au 6o epems 3anamus

MPENBUJIETh TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh IIPU PELICHUHU 3a1a4d, BHOCUTH
KOPPEKTUBBI B JIESITENTPHOCTh HAa OCHOBE
HOBBIX OOCTOSTEILCTB, JAHHBIX, HAMACHHBIX
oImMOOK, BBISIBIICHHBIX TPYJAHOCTEH

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 60 epems 3anamus
Konmponvnsie pabomor Nel — 8

OIICHUBATh COOTBETCTBUE pe3yJbTaTa IEJIH U
YCIOBUSM, OOBSICHATh IPUYUHBI JOCTUKECHHS
Wi HEJIOCTHKECHHUS pEe3ynbTaTOB
NeSTeNIbHOCTH, HaXOOUTh OLIMOKY, /JaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY

Oyenka npasuibHOCMU GbLNOJHEHUS]
camocmoamenbHou pabomoi
Pewenue 3a0au 6o epems 3ansmus

MOHUMaTh U MCHOJIL30BaTh IMPEUMYIECTBA
KOMaHJIHOM ¥ MHAMBUIYaTbHOU pabOThI Mpu
penieHun y4eOHBIX 3a7ad4, MPUHUMATH I
COBMECTHOM JI€ATENIbHOCTH, IUIAHUPOBATH
OpTraHU3aIUIO COBMECTHOH paboTHI,
pacipenensaTb BUJIbI padoT, JOTOBapUBATHCH,
o0cyXmaTh TpolLecC U pe3ynbTaT pabOTHI,
0000111aTh MHEHUS HECKOILKHUX JIIOIEH

Oyenka npasuibHOCMU GbINOIHEHUS]
camocmoamenbHou pabomoi

Pewenue 3a0au 60 epems 3anamus
Buvinonnenue npakmuueckux pabom Ne 1 — 47
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y4acTBOBaTh B TPYNIOBBIX (popmax pabOThHI
(oOcyxnenusi, oOMEH MHEHHH, «MO3TOBbIE
IITYPMBD» ¥ WHBIC), BBHIIOIHATH CBOIO YacTh
paboThl M KOOPJIMHUPOBATH CBOU JICHCTBUS C
JIPYTUMH  4ICHAMH KOMAaHJbI, OIICHUBATh
KayeCcTBO CBOETO BKJAJa B OOIIMH TPOAYKT

Oyenka npasuibHOCMU GbINOJIHEHUS]
camocmoamenbHou pabomoi

Pewenue 3a0au 60 epems 3anamus
Buvinonnenue npakmuueckux pabom Ne 1 — 47

o KPUTEPHUSM, chopMyITUPOBAHHBIM

y4aCTHUKAMH B3aMOJICHCTBUS
npeAMeTHBIX:

COPMUPOBAHHOCTh  TPEACTABICHUH O

MaTE€MaTHUKe KaK YaCTH MUPOBOMU KYyJIbTYpPbI U
MecTe MaTeMaTUKd W HWHQPOPMATUKH B
COBPEMEHHOM  LMBWIIM3ALUHU,  cHocobax
ONHUCaHUs SBJICHUM pEaJIbHOI0 MHpa Ha
MaTEMaTUYECKOM S3bIKE

Yemuwiii onpoc 6o epemsa zanamus
Pewenue 3a0au 6o epems 3anamus

c(hOpMUPOBAHHOCTH MPEACTaBICHUI 0
MaTeMaTHYeCKUX MOHIATHUIX KaK BaKHEHIINX
MaTEeMaTUYCCKUX MOJIENAX, II03BOJISIOIINX
ONHUCHIBATh M HU3y4aTh pa3HbIE MPOLIECCHl U
SBJICHHUSA, B TOM YHCIEC C IIOMOIIbLIO
nH(})OPMaAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHI

Buvinonanenue npakmuueckux pabom Ne 1 — 47
Oyenka npasUILHOCMU 8bINONHEHUS
camocmosamenbHou pabomul

Yemuwiii onpoc 6o epemsa zanamus

Pewenue 3a0au 6o epems 3anamus

BIaaACHHUC MCTOAaMU JOKa3aTcJIbCTB u
AJITOPUTMOB peuicHus, YMCHUC nux
IMPUMCHATD, MMpOBOAUTH JOKa3aTCJIbHBIC

pacCy>KJIeHUsI B XOJI€ peUICHUs 3a/1a4

Buvinoanenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epems 3anamus
Koumponvnvie pabomot Nel — 8

BIaaACHHUC CTaHAApTHBIMU InpueMamMu
peliCHud palrOHAJIbHBIX u
HppaliOHAJIbHBIX, IMOKa3aTCJIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHUYCCKUX
ypaBHCHI/Iﬁ W HCPABCHCTB, UX CUCTCM

Buvinoanenue npakmuueckux pabom Ne 33— 47
Oyenka npasuIbHOCMU 8bINONHEHUS
camocmosamenbHou pabomul

Konmponvusie pabomor Ne 6

c(OPMHPOBAHHOCTh  TPEACTABICHUH 00
OCHOBHBIX  MOHSATHSX  MaTeMaTH4YeCKOIro
aHaJIM3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM
XapaKTepu3oBaTh  TOBeAeHUE  (YHKIIHA,
UCIIONIb30BAHUE TIONYYCHHBIX 3HAHHHA JJIS

Buvinoanenue npakmuueckux pabom Ne 17 — 37
Oyenka npasUIbHOCMU 8bINONHEHUS
camocmosamenbHou pabomul

Yemuwiii onpoc 6o epemsa zanamus

ONMCAHUS u aHanu3a peanbHBIX | KonmponvHuvie pabomvi Ne 5
3aBHCUMOCTEN
BJIAJICHUE  OCHOBHBIMH  TOHATUAMH O | Buinoanenue npakmuueckux pabom Ne 38— 47
MIJIOCKUX u MPOCTPAHCTBEHHBIX | Oyenka npasuUIbHOCMU 8bINONHEHUS
reoOMeTpUUeCKUX (urypax, HX OCHOBHBIX | cCAMOCMOAMENbHOU pabombl
CBOMCTBax Yemuwiii onpoc 6o epemsa zanamus
Pewenue 3a0au 6o epems 3anamus
Konmponwvusie pabomul No7
c(OpPMHUPOBAHHOCTh YMEHHS pacro3HaBath | Oyenka npasuUIbHOCMU 8bINONHEHUS

reoMeTpuueckue QuUrypsl
MOJICJIIX U B PEAIbHOM MHpPE

Ha 4YCpPTCKaAX,

camocmosamenbHou pabomul
Yemuwiii onpoc 6o epemsa 3ansamus

IpUMEHEHHE U3yYCHHBIX CBOMCTB
reomMeTpuueckux ¢uryp u dopmyn aus
peLIeHNs] TEeOMETPHUYCCKHUX 3a/ad U 3aj1ad C
NPAaKTUYECKUM COJICPKAHUEM;

Yemuwiii onpoc 6o epemsa zanamus
Pewenue 3a0au 6o epems 3anamus
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chOpPMUPOBAHHOCTh  MPEACTABIEHUH O
mpoleccax M SBIEHUAX,  UMewmux | Oyenka npasuibHOCMu 6bINOJIHEeHUS
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKUX | CaMOCmOoAmenbHol pabomol

3aKOHOMEPHOCTSIX B peaJlbHOM  MuUpe, | Yemuwui onpoc 6o epems sanamus

OCHOBHBIX MOHSATHUSIX 3JIeMEHTapHO#l Teopuu | KonmponvHule pabomsi No 4

BEPOSATHOCTEMN

YMEHHMM HaXOIUTh U OLIEHUBATH BEPOSTHOCTH
HACTYIUIEHMsI COOBITMM B  NPOCTEHIINX
IPAKTUYECKUX CHUTyallUsiX W  OCHOBHBIC
XapakTepUCTUKH  CIy4YalHBIX  BEJIMYMUH;
BJIAJICHUE HaBbIKaMU UCIIOJI30BAHUSA
TFOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM IIPH
pEILIEeHNH 3a1a4

Oyenka npasuIbHOCMU 6bINOJIHEeHUS
camocmoamenbHou pabomoi

Yemuwtii onpoc 6o epems 3ansmuist

Pewenue 3a0au 6o epems 3ansamus

3.2 ®opma NpoMeKYTOYHOM aTTeCTAlMHU

HpOMe)KYTO‘IHaSI arrecraguda 110 AUCHUIIIIMHE B 1 CCMCCTPC — UTOroBasA KOHTPOJIbHAA
pabora, Bo 2 ceMecTpe — IK3aMeH.

O6yqa101ulxlec;1 AOMYCKAOTCA K CAad€ OJSK3aMCHA IIPU BbIINOJIHCHHUU BCCX BHUIOB
CaMOCTOSITENIbHON paboThl, MPAKTUYECKHX PabOT M KOHTPOJBHBIX padOT, MPeayCMOTPEHHBIX
paboueit mporpaMMoit 1 KaJleHIapHO-TeMAaTHYECKUM IIJIaHOM JTUCIUILIAHBI.

HtoroBass KOHTpOdbHas paboTa) MPOBOAMTCS 3a CYET BPEMEHM, OTBEIACHHOIO Ha
HU3YUCHUC OUCHUIUIMHBI, IIPpU YCJIOBUHU CBOCBPEMCHHOTO W Ka4YCCTBCHHOI'O BBIIIOJHCHUSA
oOyJaromuMcs BceX BUJIOB paboT, MPEeTyCMOTPEHHBIX paboydeil MporpaMMoi TUCHUTIIHHBI.

IlepeyeHb BOIPOCOB K MTOr0BOIi KOHTPOJILHOM padoTe

Bapuanrt 1
1. Berluucnure: 47 -11% :44*
. 2-4/128
2. Haiinure 3HauCHHME BBIpAKEHUS: —F—.

32
3. Boiunciure: 108, 8+1og,100-1log,. 4.

4. Haiinute pemenue ypapHenus: [0g (X °—5) = log s 4x
J T
5. Berunciure 08 2| €OS ?
Srx
6. IlepeBenute U3 paguaH B rpanycsl o
7. YKaXHTe 4eTBEPTh, B KOTOPOit Texut yron & , ecimu & =470°

Haiiyiute 3nauenue kocunyca yrna & | ecnu m3sectno, uto: sin®=0,6 u Zc g < 1
2

x+ 4
9. Haiinure obnacte onpeneneHus GyHKIIMA f (x) = o
x° —49
10.  bankoBckas MpolLieHTHAas cTaBKa paBHA 7% roaoBbix. KakoBa nomkHa ObITH
nepBOHavajlbHas CyMMa BKJIaJia, 4ToObI uepes 2 roja ero pasMep coctaBui 34347 pyoieit.
1. B Baze nexar s6moku: 10 3eneHpix u S kpacHbIX. CKOJIBKHUMH CIIOCOOaMU MOKHO B3SITh

U3 Basbl 2 3€JIEHBIX U 3 KpacHbIX si010Ka?
Bapuanr 2
1. Beramcnure: 7°-37 :21°%.
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3-4/108

2. Haiinure 3HaueHue BbIpAXKEHHUS: T
3

3. Beruucinure: 10g6 36+10g3 99—10g3 11,

4. Haiture pewenne ypasrenus: log (10 — x° ) = log , 3x

T
5. Brraunciure lOg 3 tg ?

Tr
6. ITepeBeaute U3 paguaH B rpagychl o
7. YKaXHTe 4eTBEpPTh, B KOTOPOit 1exuT yron & , eci & =500°.

Haiiyiute 3nauenne kocunyca yrua & | ecnu m3sectno, uto: sin®=0,8 u Zc gy < 1.
2

5 6x — x°’
9. Haiinure obnacte onpeneneHus: GyHKIIMH f (x) = log 5 —2
X +
10. bankoBckas nmporieHTHast cTaBka paBHa 9% ronoBbix. KakoBa gomkHa ObITh
nepBOHAYabHAsl CYMMa BKJIaAa, 4TOOBI uepes 2 roja ero pazmep cocrasui 59405 pyoneit.
1. B Baze nexar s6moku: 5 3enenbix U 10 kpacHbIX. CKOJTBKHMH CIIOCOOAMU MOKHO B3SITh
13 Basbl 3 3€JIEHBIX U 2 KpacHbIX si010Ka?
Bapuant 3
1. Beraucnure: 3°-25¢:75°.
. V405
2. Haiigute 3HaueHue BeIpaXXeHUS: ——.
45
3. Brraucmure: 10g, 96—log, 3—log, 81,
. 2
4. Haitnure pemenne ypasuenus: log s(x © — 8) = log , 2x
l n =
5. Berunciure ‘08 | SN z
5x
6. [lepeBenute U3 paguaH B rpaaychl 5
7. YKaXHTe 4eTBEpPTh, B KOTOPOit 1exut yron & , eciu & =380°.

o . 3n
Haitnure 3nauenne kocunyca yrma & | ecim ussectno, uro: sin®=-0,6 u 7< a<2rx

9. Haiigure obnacts onpenenenus GyHKIUN f (x) =
10.  bankoBcKas npolieHTHas cTaBKa paBHa 12% ronoseix. KakoBa qomkHa ObITh
nepBOHAYAJIbHAsI CYMMa BKJIazia, 4TOOBI 4epe3 2 rojia ero pa3Mep coctaBui 56448 pyoieid.
11. B Baze npexar s10s0ku: 6 )xentbix U 12 kpacHbIX. CKOJIBKUMHU CIIOCOOAMHU MOXKHO B3SITh U3
Ba3bl 4 )KENTHIX U 2 KPACHBIX s10710Ka?
Bapmuanr 4
1. Beramcaure: 9° -11° :99*.
. 5-3/108
2. Haiigute 3HaueHue BoIpakKeHUS: T
4

3. Beraucmure: 10g, 320-log, 5—log 216,
4. Haiinure pemenue ypaBHeHU: log 2( 6 — x° ) = log ,0x
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T
5. Brrauciure lOg 3 Ctg Z

6. IlepeBenute U3 paguaH B rpaaycsl Iz
3

7. YKaXuTe 4eTBEPTh, B KOTOPOU JIEKUT yron & , eciu X =700"

o . 37
8. Haifnure 3Hauenne kocunyca yraa & | ecim m3sectHo, uto: sin®=-08 u z< o < 22

2
3
9. Haiigure obnacts onpenenenus GyHKIUN f (x) = log L E——
x° +7x

10.  bankoBckas npolueHTHas cTaBka paBHa 11% ronoseix. KakoBa qomkHa ObITh
nepBOHAYaJIbHAsl CyMMa BKJIaza, 4TOOBI 4epe3 2 roJia ero pa3mep coctaBui 73926 pyoueid.
11. B Baze npexar s10s10ku: 6 xentbiXx U 12 kpacHbIX. CKOJIBKMUMHU CIIOCOOAMHU MOXKHO B3SITh U3

Ba3bl 2 )KEITHIX U 4 KpacHBIX s10710Ka?
OOyuaromuecs [OMyCKarOTCsl K clade 5SK3aMeHa IIpH BBIMOJHEHHH BCEX BHJIOB
CaMOCTOSITENIbHON pabOoThl, MPAKTHUYECKUX M KOHTPOJBHBIX paboT, MPeAyCMOTPEHHBIX paboueit

nporpaMMoﬁ H KAJICHAAPHO-TEMATHYCCKUM IIJIAHOM OJUCHUILIINHBI.

IlepeyeHb BONMPOCOB K IK3aMEHY

Yacts A
1. Kopenp n-oit crenenu. CBolicTBa KOpHS n-od crermeHU. OOOOIICHHWE TOHSATHUS O TOKa3aTese
CTEIIEeHH
2. [Monstue norapudma u ero cBoiictBa. OCHOBHOE JIOrapu(pMHIECKOE TOKIAECTBO.
3. Hecatuunble W HaTypaibHble Jorapudmel. IlpaBuma pelictBuil ¢ norapudpmamu. Ilepexon x

HOBOMY OCHOBAHMHIO.

4. Jlorapudmuyeckue ypasuenus. [Ipuemsl pemenus. [Ipumepsr.

5. Jlorapudmuyeckas ¢pynkuus. Ee cBoiicTBa, rpadux

6. Tpuronomerpruueckue hyaknun. OnpeneneHne CHHyca, KOCHHyca, TaHTeHCca, KOTaHTeHCa.

7. Pagnannas mepa yria. [lepexon oT rpagycHOi Mepbl K paJdaHHOi U HA00OPOT.

8. 3aBUCHMOCTE MEXTY TPUTOHOMETPHYCCKUMH (YHKITUSIMHU OJHOTO yTJIa.

9. ®opmysl ABOHHOTO yria. @OpMyIIbl CIIOKEHUS.

10. Pemenne mpocTeMmx TPUrOHOMETPUUECKHUX YPABHEHUH.

11. Tpuronomerpuueckne  QyHkiuun. OOJacTh  ONpPEHCIICHUS W MHOXKECTBO  3HAUYCHHM
TPUTOHOMETPUUECKUX (PYHKIIHH.

12. OOpaTHbIE TPUTOHOMETPUICCKUE (DYHKITHH.

13. OCHOBHBIC TOHATHS KOMOWHATOPUKH: Pa3MEIICHUS, IEPECTAHOBKU M COUCTAHWIS.

14. Teopus BepostHOCcTei. COOBITHE, BEPOSTHOCTH COOBITHSL.

15. 3aBHCHMOCTh W HE3aBUCHUMOCTh cOObITHI. (COBMECTHOCTH M HECOBMECTHOCTb COOBITHHA.
[TpoTHBOMONIOKHOCTH COOBITHIA.

16. Teopus BepositHOCTEH. CITOKEHIE W YMHOKEHHE BEPOSITHOCTEH.

17. [puparienue GyHKIMK U TpUpalieHue aprymenra. OnpeneaeHne IpoOru3BOIHOM.

18. OuznyecKkuiit 1 MEXaHUYECKUI CMBICI IIPOU3BOTHOM.

19. YpaBHEeHHE KacaTebHOU K rpaduKy QyHKIHH

20. [IpaBuna u popmynsl auddepeHIupOBaHUSL.

21. [Ipumenenne MPOU3BOTHON TSI HAXOXKACHUS SKCTpeMyMa (QyHKIMN

22. Crepeometpusi. OCHOBHBIC aKCHOMBI CTEPEOMETPHH H CIACACTBHS M3 aKCHOM.

23. [IpsMbie ¥ MIIOCKOCTH B MPOCTpaHCTBE. B3anMHOe pacnonokeHue AByX NPSIMBIX B IPOCTPAHCTBE.
24, B3aumHoe pacnionoxeHue npsMon U minockoctu. [TapaniensHOCTh TPSAMOHN U MIIOCKOCTH.
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25. B3aumHoe pacmnoyiokeHue JBYX IUIOCKOCTEH B MPOCTpaHCTBE. llepneHIuKyIsIpHOCTh JBYX
IJIOCKOCTEH.

26. JIByrpaHHBIN yroi. YToia MeXIy IUIOCKOCTSMU.

27. MHororpanaukyu. BepmmHel, pedpa, rpann MHOTOTpanHnKa. @opmyna Ditnepa.

28. [Ipusma u ee cBoiicTBa. [IpsimMas 1 HaKJIOHHAS PU3MBI.

29. [IpaBunpHas npusma. Ilnomans OOKOBOH U MOTHON TOBEPXHOCTH MPHU3MBEI.

30. Ky®6. INapannenenuren u ero cBoiictea. O0beM kyda. O0BeM napasuienenuesa.

31. [Mupamuna u ee croiicta. [Inomanas 6OKOBOI U MOTHONW TOBEPXHOCTH MTUPAMHU/IBI.

32. [IpaBunpHas mupamMuaa. Y cedeHHAs THUPAMHUTIA.

33. [IpencraBienne o mNpaBWIBHBIX MHOTOTPaHHUKAaX (TeTpa’np, KyO, OKTa’ap, AOAEKa’ap u
UKOCadIp).

34, Tena w momepxHocTH Bpamenus. Llwmaap. OcHOBaHMS, BBICOTA, OOKOBas IOBEPXHOCTH,

oOpazytomas, pa3BepTka. [lnomaas 60KOBOI 1 OIHON TOBEPXHOCTH.

35. Tena wm moBepxHoctn Bpamenws. Konyc. OcHoBaHHE, BBICOTa, OOKOBas ITOBEPXHOCTH,
obpasyromas, pazsepTka. ILnomans O0KOBOH U IMOTHON TTOBEPXHOCTH.

36. ap u chepa. [Inomans moBepxXHOCTH CHEPHI.

37. Ceuenns mapa u chepsl.
38. dopmysl 00beMa TUpaMuUIbl, MHIUHAPA U KoHyca. DopMyia oObema 1rapa.
Yacts B
1 \Y% _x=16  x*%+4 i =275
. MPOCTHUTE BBIPAKCHAEC ——5—— ! 75— M Hali/IUTe ero 3HaYCHUE MPU X = 2,
3 1 2 4
2. Pacnionoxxure uncia B NOpsiJKe BO3pacTaHUs 24,2 5; 23;23
3. 3anmcaTh B BHE OOBIKHOBEHHOU JpOOM OECKOHEUHYIO NECATHIHYIO AP00h: 4,(8);
-2,6(93).
1 3
1Y (1Y2 4 2 (1)
4, Pacnonoxxure uncia B NOpsijiKe BO3pacTaHUs 5 5 5 ;9 %534, 5
5. Beruncnute: logyS + log 425 + log4i
125
6. Borumciute: log;72 — 10g3L6 + log;18
27
7. Breruuciure: 10g4,1 + logy36 +L logz‘z5
5 2 81
8. Pemute norapudmMuveckoe ypaBHEHHUE: 10g3, (2X -1 ) =2
9. Pemute norapupmMudeckoe ypaBHEHHE 10g5 (X +1 ) = 10g5 (4X - 5)
10. Pemmre norapudgmudeckoe ypaBHenue log; (3x —5) = log; (x — 3)
11. Pemire norapudmuueckoe ypaBHEHHE log , (x + 3) = 4
12. Pemmre norapudmuyeckoe ypaBHEHHE log , (4 - x) + log , (1 — 2x) = 2 log , 3
13. Pemute norapudmuueckoe ypapaenue 1g (3 —x) —1g(x+2)=21g2
.2
14. YrpocTture BEIpaKCHHE: 1-sin” &
cos’a—1
15. YIpocTuTe BhIpaXeHHe: sin(360° — a) cos(~a)
cos(180° + &)
16. Vrpocture Beipaxkenue: 1 + cos’ o, — sin” a
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sin(a — %)tg(—a)

17. YrpocTure BeIpakeHUE:
7
cos(—+a)
2
. . 5 .
18. Haiigure cos a u tg a, eciau sin ¢ = — U o - yroa Il koopAHHaTHON YeTBEPTH
13

19. Haiinute cos oo m tg o, ecnu sin o = 0,6 1 o - yron I KoopIuHaTHON YeTBEPTH
20. Haiinure cos o m tg o, ecnmu sin oo = — 0,8 u o - yrox 11 koopauHATHON YETBEPTH
21. Haiinure sin o u tg o, eciir cos oo = 0,6 u o - yroin | KoopAMHATHOW YeTBEPTH

/4
22. Pemmre TpUroHOMETPUYECKOE YpaBHEHHUE: 2 cos( x + —) = /2

4
23. PemmmTe TpUTOHOMETpHUYECKOE ypaBHEHHE: sin” X — 0,25 = 0
24, Peinre TPUrOHOMETPUYECKOE ypaBHEHHE: 2 COS X + 42 =0
25. PemrnTe TPHrOHOMETPUUECKOE ypaBHEHHE: 2 sin” X +sinx — 1 =0
26. PelmmTe TPHrOHOMETPHYECKOE ypaBHEHHeE: 2 sin” X + 7sinx —4 =0

. V/a

27. Pemmre TpuroHoMeTpuuecKoe ypaBHeHue: 2 sin( x + —) ++/2 = 0

2
28. Pernre TPUrOHOMETPUUECKOE YpaBHEHHE: 2 COS X — +/3 =0

16" (125Y
29. Pemmre mokaszarensHOE ypaBHEHUE: | — = —

25 64
30. Pemnte mokasarensHoe ypaBHenue: 2 - 47 — 17 - 4+ 8 =0
31 Pente nokasarebHoe ypaBHeHue: 3 — 4 - 3 +3 =0
2x+3
32. Pemnte mokaszarenbHOE ypaBHEHUE: (5} =457
33. Hanummure ypaBHeHHe KacaTtenbHOU K rpaduky ¢pyHkmu f (x) =5 - 1 X’ B TOUKE Xo = 2.
2
34. CocTaBbTe ypaBHEHHE KacaTenbHoOl K rpaduky dyskuuu f(x) = ¢™ B Touke X, = 0.
35. 3amuumTe ypaBHEHHE KacaTenbHO K rpaduky Gpynkmmn f(x) = 3 x° + 5x B Touke ( 1; 8).
S5—x

36.Haiiaure npon3Boanyo GyHKIMU Y = <
x+2

. o . T
37.Halinute 3Ha4€HUE TIPOM3BOHON QYHKIMU y = 3x + 4 — 5sin x B TOUKE x, = —
2

3+ 2x

38. Haiinute nponsBonyro pyHKIHU y = 5
x J—

39.Haiigure npou3BoaHyio GyHKIUK y = —%x“ +3x> —2x+11

40. Haiizure mpou3somuyro GyHKIHE y=X° — X ( X° + 7).

41. Haifti mpoMesKyTKH Bo3pacTaHust QYHKIHK ¥ = X* — 2X + 3.

42. Uccnenyiite gynxumio f(x) = 3x° — 20 x’ Ha BospacTanue (YObIBaHHUE) U SKCTPEMYMBL.
43, Hccnenyiite dpynkiuro f(x) = % x'+ % x> — 3 Ha Bo3pacTranue ( yObIBaHHE).

44 B smumke 20 mapos, u3 HuX 12 0enbix, octansHble roayoOsle. M3Biekaror 2 mapa. Haiiti BeposTHOCTH,
4yT0 00a 1mapa Oenbie.
45.B nepBoii ypHE coaepx)uTcs 8 cuHuX u 10 KeATHIX MapoB, BO BTOPOH 4 OenbIX U 12 KENTHIX IIapoB.
W3 kaxxaoil ypHBI Hayqady U3BICKIH [0 OAHOMY Inapy. HaliTu BeposSiTHOCTB TOTO, 4TO 00a M3BJIEUEHHBIX
11apa XeJIToro LBETa.
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46. AndaBuT HEKOTOPOro s3bIKa comepkuT 12 OykB. CKOJIBKO CYIIECTBYET TPEXOYKBEHHBIX CJIOB,
COCTaBIICHHBIX M3 OYKB 3TOTO alihaBUTa, €CIIM OYKBBI B CIIOBAX MOTYT MIOBTOPSATHCS?

47. AndaBUT HEKOTOPOTO sI3bIKAa COAEPKUT 12 OykB. CKONBKO CYIIECTBYET TPEXOyKBEHHBIX CIJIOB,
COCTaBIICHHBIX M3 OYKB TOTO al(aBuTa, eciii OYKBBI B CIIOBaX HE MOTYT TOBTOPSITHCS?

48. B xop3une 16 mapos, u3 Hux 14 Oenbix, octanbHble cuHHE. V3Bnekaror 2 mrapa. Haiitn
BEPOSITHOCTH COOBITUH TOTO, 4TO 00a LIapa CHHKE; epBBIX map Oeiblii, a BTOpOH CHHUI.

49, Ha mexypctBo m3 3 ManbunkoB M 4 ACBOYCK CIIyIaiftHO OTOMparoT 4 meXypHbBIX. CKOIBKAMHU
croco0aMy UX MO>KHO 0TOOpaTh MPH YCIOBUH, YTO OyAyT OTOOpaHBI 2 MaJbuuKa U 2 JCBOYKH?

50. YCTpoCTBO COCTOUT U3 TPEX DJIEMEHTOB, pabOTAIONINX HE3aBUCHMO. BeposTHOCTH 6€30TKa3HOMH
paboTbl 3a oOmnpeAeleHHBIH TMPOMEXKYTOK BPEMEHH MEPBOTO, BTOPOTO M TPETHETO 3JIEMEHTa
cooTBeTcTBeHHO paBHbI 0,4; 0,3; 0,5. HailiTu BepoATHOCTH TOrO, YTO 3a 3TO BpPEMsI OTKaXyT BCE TpHU
3JIEMEHTA.

51.13 15 TypucToB Hamo BHIOpAaTh NEKYPHOTO U €ro MOMOITHUKA. CKOJIBKUMH CIIOCO0AMHU 3TO MOXKHO
caenaTs?

52./lnaroHangb OCEBOTO CEUYCHMS ITMIMHApPA paBHA 12 cM, a paanyc ocHOBaHUSA — 6 cM. Haligure BBICOTY
VWIAHPA.

53.B mpaBmIbHON YeTHIPEXYTOALHOW MHpaMue BbicoTa paBHa 12cMm, a amodema - 15cm. Haiimure
IO b TOTHOU MOBEPXHOCTH MUPAMU/IBI.

54.B ocHOBaHUM NIpaBUILHON deThIpexyronbHOU npu3Mel ABCDA | B;C,D, nexut kBagpar co CTOpOHOU
4 cm. duaronans npusMbel AC; oOpa3yer ¢ miockocThio ocHoBaHUS ABCD yron 60°. Haiinure BhICOTY
MPU3MBI U IUIOIIA (b MTOJHON NOBEPXHOCTH.

55./lnaroHans TPaBUILHOW YETHIPEXYTOJBHOW IPU3MBI COCTABISET C OOKOBOW TpaHbio yrom 60°.
Haiinute 00beM npu3MBl, €CIIM CTOPOHA OCHOBaHUS Scm

56. Pannycel ocHOBaHWH ycedeHHOTO KOHyca paBHBI 12 ¢cM u 6 cM, a obOpasyiomas HaKJIIOHEHAa K
TUTOCKOCTH OCHOBaHUs 1o yrioM 45°. Haiinure miomanp 1 00beM YCEUEHHOTO KOHYyCa.

57. Haiinute nonHyro miomaas NOBEPXHOCTH U 00beM NMHUPaMHIBI, Y KOTOPOHl BhICOTa paBHa 2 M, a
OCHOBaHHMEM MMHUPAMHUIBI SABJISETCS KBaAPaT CO CTOPOHOH 3 M.

58.0OcHOBaHMEM MUPAMUABI SIBISICTCSA TPEYTOJIbHUK co cropoHamu 12 cm, 10 cm, 10 cm. Kaxnas 6okoBast
rpaHb HAaKJIOHEHAa K OCHOBaHWIO moj yrioMm 60°. Haiimute o0beM M IIIoOans OOKOBOH MOBEPXHOCTH
MTUPAMUIBL.

59.HaiiuTe CTOPOHY OCHOBAHHS U BBICOTY NPABUJIBHOM UETHIPEXYTONBHOMN MPU3MBI, €CITH S 0, =90cM’,
Seu=40cM’.

60.Bricota mununapa paBua 10 nm. Ilnomanp ceyeHus HUIMHApa IUIOCKOCTBIO, HapajuIeNbHON OCH
ITHHPA M YJAIeHHOM Ha 9 M OT Hee, paBHa 240 1 °. Haiiure paauyc wunmsmpa.

61. OcHoBaHWE TIPSIMOM TIPU3MBI — PaBHOOEIPEHHBIH TPEYTOJBLHUK CO CTOPOHOM 6 CM, a JuaroHai b
6okoBoii rpanu 10 cm. Haiigure miomiags 60KOBOM HOBEPXHOCTH U 00BEM MPU3MBI.

62. B mpaBuibHOM Y4eTHIpEeXyTOIBHOW IpHU3ME IUIONMAIs> OCHOBAHUS paBHA 25 cM?, a BBICOTa 4 CM.
Haiigute quaronans u 00beM MIPU3MBL.

63. OcHoBaHHEM NPSMON MPU3MBI CIIY>KHT MPSIMOYTOJIBHBIN TPEyroJbHUK ¢ KaTeTaMu 12 cM U 5 cM,
BBICOTA MPHU3MBI paBHa 8 cM. Haiiaure momaas moTHOM MOBEPXHOCTH.

64. Panuyc okpyXHOCTH, ONMCAaHHOM OKOJO OCHOBAHHS MPABWIBHON IIECTUYTOJBHOM MPU3MBIL,
paBeH 3 cM. HaiimuTe TuTomans moTHON MTOBEPXHOCTH MPU3MEI, eciid €€ BhicoTa paBHa 10 cm.
65./lnarosans MPaBWILHON YETHIPEXYTOJIBLHOM MPHU3MBI COCTaBIsIeT ¢ OOKOBOH TpaHbio yrom 30°.
HaiiauTe momanb GOKOBOI IIOBEPXHOCTH M 0OBEM HPH3MbI, CITH CTOPOHA OCHOBAHHS V2 CM.
66.Bricota mummagpa Ha 12 cM Gosble ero paanyca, a IIOMIaab HOMHON MOBEPXHOCTH paBHa 288 T cM”.
Haiigure paguyc ocHOBaHUS HWJIVHIPA.

67./lnaronans MPaBUILHON YETHIPEXYTOJIBLHOW MPHU3MBI COCTaBIseT ¢ OOKOBOM TpaHbIO yrom 60°.
Haiinure 06beM IPU3MEI, €CJTH CTOPOHA OCHOBAHUS 6 CM.
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68.luameTp I1apa paBeH BBICOTE KOHYyca, 00pa3yolias KOTOPOro COCTAaBIISIET C INIOCKOCThIO OCHOBAHUS
yron 60°. Halitu oTHOIIeHIE 00hEMOB KOHYCA U IIapa.

69.Pannyc mapa paseH R=5. HalianuTe miomaap noiaHOM MOBEPXHOCTH BITUCAHHOTO B IIap KyoOa.
70.Pagmychl OCHOBaHMI YCEUEHHOTO KOHYca paBHBI 4 ¢cM U 12 cM, a obpa3zytomas paBHa 17cM. Haitnure:
a) BBICOTY YCEUEHHOT'0 KOHYyca; 0) TUIomaas OCEBOr0 CEUCHUSI.

71.B ocHOBaHMM NpaBUIBHON YeThIpexyroabHoU npu3Mel ABCDA B ;C D, nexut kBagpat co cTopoHOH
8 cM. Jluaronans mpusmbl AC; oOpasyeT ¢ miockocThio ocHoBanus ABCD yrox 30°. Haiigute BbICOTY
MPU3MBI U MJIOLA/Ab MOJTHOW MOBEPXHOCTH.

4 Cucrema oueHuBanus komiviekta ®OC Tekylmero KOHTPoOJIsi U MPOMEKYTOUHOM
aTTrecTanuu

IIpu oneHuBaHuM JaOOPATOPHOM, MPAKTUYECKOM M  CaMOCTOSITENIbHOM  paboThI
00y4aroerocsi yUuThIBA€TCS CIEAYIOIIEE:

- KQueCTBO BBIMIOJIHEHUS TPAKTUUYECKON YacTh paboTHI;

- KayecTBO 0(OpMIIEHUS OTYETA 110 padoTe;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI IIPU 3alUTE PaOOTHI.

Kaxxnprit Bug paboThl OLIEHUBAETCS 110 MSATH OATBHOM HIKAIe.

«5» (0TIMYHO) — 3a MIyOOKOE U MOJHOE OBJAJCHUE COepXKaHHEeM yueOHOro Marepuana,
B KOTOPOM OO0ydYaromuiicss cBOOOJHO M YBEPEHHO OpPUEHTHPYETCS; 3a YMEHHE NPAKTHUUYECKU
MPUMEHSTh TEOPETUUECKHE 3HAHMS, BRICKAa3bIBaTh 1 OOOCHOBBIBATH CBOM CyxAeHHs. OLeHka «5»
(0TIIMYHO) IpeIoiaracT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopomio) — eciau OOy4aromuiicss MOJTHO OCBOWJ Y4eOHBbIM Marepuan, Biaaeer
HAy4YHO-IIOHATUIHBIM ammapaToM, OPHUEHTHPYETCS B M3YYEHHOM MarepHualle, OCO3HaHHO
IpPUMEHSET TEOPETUUECKUE 3HAHUS Ha MPAKTHUKE, TPaMOTHO M3JaraeT OTBET, HO COJAEpKaHUE U
¢opma oTBETa HIMEIOT OTJEIbHBIE HETOUHOCTH.

«3» (YHAOBIETBOPUTEIHHO) — €ciIi O0yJarouiuiicss oOHapy»KUBaeT 3HaHUE M MOHMMAaHUE
OCHOBHBIX TOJIOKEHUI yueOHOro MaTepuasna, HO M3JlaraeT €ro HENOJIHO, HENOCIEA0BaTEIbHO,
JIOIIyCKaeT HETOYHOCTH, B NPUMEHEHUM TEOPETHUYECKUX 3HAHUN INPU OTBETE HA IMPAKTUKO-
OpPUEHTUPOBAaHHBIE BOIIPOCHL; HE YMEET A0KA3aTEIIbHO 000CHOBATh COOCTBEHHBIE CYXKACHMUS.

«2»  (HeyHOBJETBOPUTEIHbHO) — €ciAM OOy4arouuiicss UMeeT pPa3pOo3HEHHBIE,
OeccucTeMHbIE 3HaHMS, JOMYCKAeT OIMIMOKM B ONpPENENICHUH 0a30BBIX MOHSTHUH, MCKAXAET HX
CMBICJT; HE MOXKET PAKTUYECKU MPUMEHATh TEOPETUUECKUE 3HAHMUSL.

Kpurepun oneHuBaHNs NPAKTHYECKUX padoT.

[TpakTuueckast paboTa OLIEHUBAETCS MAaKCUMAIbHO OLIEHKOH «5» (OTJIUYHO).

Kaxnoe 3amanne olieHUBaeTCs MaKCUMAJIBHO OLICHKOU «5» (OTIMYHO).

1o pe3ynbTaraM OLEHUBAHMS BCEX 3aJaHUI OIIEHKA COOTBETCTBYET CPEIHEH.

Kpurepuu onieHuBaHus penieHUN 3a1ay.

«5» (OTIIMYHO) — COCTaBJICH MPABUJIBHBIA ANTOPUTM pPELICHUS 3aJauyd, B JIOTHYECKOM
paccyX/1eHUHU, B BBIOOpE HOPMATHUBHBIX UCTOYHUKOB U PEILIEHUU HET OIIMOOK, IOJy4yeH BEPHBIN
OTBET, 33aJ]a4a pelleHa palliOHAIBHBIM CIIOCOOOM.

«4» (Xopomo) — COCTaBJE€H NPAaBWIbHBIN aNrOPUTM pELICHHUS 3aJayd, B JOTMYECKOM
pacCyXJeHUM U pEIIeHHH HEeT CYIIECTBEHHBIX OIIMOOK; TMPaBWIBHO CJelaH BHIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CThb OOBSCHEHHUE PEIEHUs, HO 3a/aya pellleHa HepalMoHaIbHbIM
Croco60M MM JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIy4eH BEPHBIN OTBET.

«3» (yIOBIETBOPUTEIBHO) — 3a/JlaHUE BBHIMOJHEHO, B JIOTHYECKOM pPACCYKJIECHUU HET
CYILIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHBbIE OIIMOKM B BHIOOpPE HOPMAaTHUBHBIX
MCTOYHUKOB; 3aJ]]a4ya pPelleHa He MTOJIHOCThIO WIIM B OOLIEM BHJIE.

«2» (HEeyIOBJIETBOPUTEILHO) — 3a/1a4a pelleHa HEMPaBHIbHO.

Kpurepun oneHuBaHNs CaMOCTOSITEIbHBIX PadoT.
Kpurepun onienuBanus penieHui 3aaay.
«5» (OTJIIMYHO) — COCTABJIEH NPABUJIBHBIA AJTOPUTM PELICHUS 3aJauM, B JIOTHYECKOM
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paccyxJIeHUH, B BHIOOpEe HOPMATUBHBIX UCTOYHUKOB M PEIICHUH HET OMIMOOK, MOJy4eH BEPHBIA
OTBET, 33aJ]a4a pellieHa palliOHAIBHBIM CIIOCOOOM.

«4» (Xopomo) — COCTaBJE€H MpPaBWIbHBIN aIrOPUTM pPELICHHUS 3aJayd, B JOTMYECKOM
pacCyXJeHUM U pEIIeHWH HEeT CYHIIECTBEHHBIX OIIMOOK; TMPaBWIBHO CJelaH BHIOOD
HOPMATHBHBIX MCTOYHUKOB; €CTh OOBSICHEHHE pEIIeHUs, HO 3ajaya pelieHa HepaluoHAIbHBIM
Croco60M MM JIOTYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIy4eH BEPHBIN OTBET.

«3» (yIOBIETBOPUTEIIHO) — 3a/JlaHHE BBHIMIOJIHEHO, B JIOTUYECKOM pPACCY>KJIECHUU HET
CYLIECTBEHHBIX OLIMOOK, HO JOMYIICHbI CYIIECTBEHHBbIE OIIMOKM B BHIOOpPE HOPMAaTHUBHBIX
MCTOYHHMKOB; 33/1a4a PEIlIeHa HE MOJHOCThIO WIIH B O0IIEM BUJIE.

«2» (HEeyIOBJIETBOPUTEIHHO) — 3a/1a4a pelleHa HEMPaBHIbHO.

Kpurepun oneHuBaHNs KOHTPOJIBLHBIX padoT.

«5» (otmmuHo) — pemiero 81-100% 3apanuii.

«4» (xopouio) — pemeHo 61 — 80% 3aganuii.

«3» (yIOBIETBOPUTENBHO) — pemieHo 41 — 60% 3ananuii.

«2» (HEeyIOBJIETBOPUTEILHO) — perieHo MeHee 40% 3amaHuil.

Kpurepun oueHuBaHMSI HUTOTOBOIl KOHTPOJILHOM padoThI

— BBITIOJIHEHO TMpaBWiIbHO 9-11 3amanuii — onenka «otaugHo» (80 — 100%);

— BBIMOJHEHO MPaBHIbHO 0-8 3a1aHuil — o1leHKa «xopouioy» (55— 79%);

— BBIIIOJIHEHO MPABUJIbHO 4-6 3a7jaHUI — OLIEHKA «yI0BJIETBOPUTEIHHOY

(36-54%);

— BBIIIOJIHEHO NpaBUiIbHO 0-3 3a7aHUI — OLIEHKA «HEYA0BIETBOPUTEIHHOY

(0-35%).

KpuTtepun oneHnBaHus 0TBETOB 110 3K3aMEHALMOHHBIM OMJIeTaM.

OTBeT MO »HK3aMEHALMOHHOMY OWJIETY OILIEHMBAe€TCd MaKCHUMAalbHO OLEHKOH «5»
(OTAMYHO).

[TepBbIit BOPOC MaKCUMaTBHO OIEHUBAETCS OLICHKOU «5» (OTIUYHO).

Kaxknas u3 AByx 3a/1a4 OLICHUBAETCS OTACIbHO MAKCUMAIBHO OLEHKOU «5» (OTIUYHO).

1o pe3ynpTaraM OLEHUBAHUS BCEX TPEX 3aJaHUN OIIEHKA COOTBETCTBYET CPEIHEH.
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