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1. IlosicHUTEJIBLHAA 3aMUCKA

®OC mnpegHa3HaueHbl JJII KOHTPOJISI M OLIGHKHM 00pa3oBaTeNbHBIX
JTOCTHXKEHUN CTYJIeHTOB, ocBauBatominx OYII 04 Mamemamuxka.

®OC paszpadoransl B coorBeTcTBUU TpeboBanusimu OIIOII CIIO mo
cnemanbHocT  33.02.01  dapmanus, paboueit  mporpammel  OVYIIL.04
Mamemamuka.

®OOC BKIIOYAET KOHTPOJIbHBIE MaTepHasibl ISl TPOBEACHUS TEKYIETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTECTallUH.

B pamkax nporpammel auctuuinasl OY11.04 Matematuka oOydaronumMucs
OCBAaMBAIOTCSl JIMYHOCTHBIE, METANpPEAMETHBIE W TMPEAMETHbIE pE3yJbTaThl B
cootBercTBUM ¢ TpeboBanuamu PI'OC cpeanero oobmero oOpa30BaHHUS:
muuHoctHeIe (JIP), meTtanpenmernsie (MP), npeamerHbie 6azoBoro yposHs (I1PO).

Koabl IInanupyemMsle pe3yJibTaThl 0CBOCHHMS Y4eOHOI0 peaMeTa
pe3y/1bTaToB BKJIIOYAIOT:

JIuunocTHbIe pe3yabTaThl (JIP)

JIP 01 rPakIaHCKOE BOCIIUTAHUE:

- c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH OOYYAOIIErocs Kak
aKTUBHOTO W  OTBETCTBEHHOI'O 4J€HA POCCHICKOro  OOIIecTBa,
MPEACTaBICHUE O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS
Pa3NUYHBIX CTPYKTYp, SBIEHUH, MpoLERyp TpakIaHCKOTO oOIIecTBa
(BBIOOpBI, OMpOCHI W JpYyroe), yMEHHE B3aUMOJEWCTBOBaTH C
COLIMATTbHBIMU HMHCTUTYTaMH B COOTBETCTBMM C WX (DYHKUIUAMU U
Ha3HAYCHHEM;

JIP 02 NaTPUOTHYECKOE BOCIIUTAHHE:

- c(OpMHUPOBAHHOCTh POCCHUUCKOW TPaXTAHCKOW HMJICHTUYHOCTH,
YBaXEHUS K NPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTeMAaTHKH,
[IEHHOCTHOE OTHOIIEHUE K JTOCTHKEHHUSIM POCCHHCKUX MaTeMAaTUKOB U
POCCHICKON MaTeMaTH4eCKOM IKOJIbI, UCTIOIb30BAHUE ITUX TOCTUKEHUN
B JIPYTrUX HayKaX, TEXHOJOTHsIX, chepax SIKOHOMUKHU;

JIP 03 AYXOBHO-HPABCTBEHHOE BOCIINTAHME:

- OCO3HaHHWE  JyXOBHBIX  IIEHHOCTEM  POCCHUUCKOrO  Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITHUECKOTO MOBEIACHHSI,
CBS3aHHOTO C TMPAKTHYECKUM TPUMEHEHUEM JIOCTHKEHUW HayKd H
JeSATEIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IMOCTPOCHHE
yCTOWYMBOTO OYAyIIero;

JIP 04 3CTEeTHYECKOe BOCIIMTAHHE:

- CTETUYECKOE OTHONICHHUE K MUPY, BKIIFOUAsi SCTETUKY MaTeMaTHIECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peIIeHH, pacCyXIeHUH,
BOCIIPUUMYHUBOCTh K MaTEMaTUYECKUM acCIeKTaM Pa3JIHYHBIX BHUIOB
HCKYCCTBA;

JIP 05 (puznyeckoe BocnuTanue:

- chopMHpOBAaHHOCT, YMEHHS MPUMEHITh MaTEMaTHYECKHE 3HAHUS B
MHTEpecax 3J0pOBOro M 0Oe30macHOro odpasza *KU3HU, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY 3/I0POBBIO (3J0pPOBOE MUTAHUE, COATAHCUPOBAHHBII
peKUM 3aHATUH W OTHbIXa, peryispHas ¢u3nyeckas aKTHBHOCTB),
(¢u3nyuecKoe  COBEpIICHCTBOBAHWE TIPU  3aHATUAX  CIIOPTUBHO-
03JJOPOBUTEIILHOM JESITENBHOCTHIO;




JIP 06

TPYA0BO€ BOCIUTAHHE:

- TOTOBHOCTh K TPYAY, OCO3HAaHHE LIEHHOCTH TPYAOJIOOUS, UHTEpEC K
pa3nuuHbBIM cepam TPo(eCcCHOHANBHOW NIESTEIBHOCTH, CBSI3aHHBIM C
MaTeMaTHKOH M € NPHIOKCHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIH
BbIOOp Oyymiei npodeccun 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUIAHBL, TOTOBHOCTB M CIIOCOOHOCTh K MaTEMaTHYECKOMY 00pa30BaHHIO U
caM000pa30BaHMI0 HA TIPOTSHKEHHH BCEHl JKU3HH, TOTOBHOCTH K
AKTUBHOMY yYaCTHIO B PEIICHUH IPAKTUYECKUX 3a]a4 MaTeMaTHYCCKOU
HaIpaBJICHHOCTH;

JIP 07

3K0JIOTHYeCKOe BOCIIUTAHME:

- ¢(hOpMUPOBAHHOCTH SKOJIOTUYECKON KYJIbTYpPbI, TIOHUMAaHUE BIUSHHSA
COLMAJIBHO- HKOHOMMUYECKHX IPOLIECCOB HAa COCTOSIHWE NPUPOAHOM U
COILIMAIIHOW CpeJibl, OCO3HAHUE TII00AIBHOTO XapaKTepa 3KOJIOTHYECKIX
npobyieM, OpUEHTAlUsl HAa NMPUMEHEHHE MaTeMAaTUYEeCKUX 3HAHUU IS
pelieHrs 3agad B O0JIaCTHM  OKpY’Karlollled cpeibl, IJIaHUPOBaHUE
MIOCTYIIKOB M OLIEHKH HX BO3MOJKHBIX IOCIEACTBUI Ul OKpYyKarouien
CpeJibl;

JIP 08

LHEHHOCTH HAYYHOI0 MO3HAHUS:

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKH M OOLIECTBEHHOW MPAKTUKH,
MOHMMAaHHE MaTeMaTHYeCKOW HayKu Kak c(epbl YellOBeuecKOu
NEeSTeNbHOCTH, J3TanoB €€ pa3BUTUS M 3HAYUMOCTH MJI Pa3BUTHUS
UMBWIN3AIIMY, OBJIAJICHHUE SI3bIKOM MATEMAaTUKH W MAaTeMaTHYeCKOU
KYJIbTYpPOH KaK CpPEACTBOM IO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATH
MIPOCKTHYIO U HCCIEA0BATENBCKYIO JEATEIbHOCTh WHIWBUIYAIHHO U B
rpymre.

MeTtanpeamerHbie pe3yjabTarbl (MP)

MP 1

OBjiaeHue yHHBEPCAJIbHBIMH Y4YeOHBIMH I03HABATEIbHBIMH
JNeUCTBUAMM:

MP 1.1

0a30Bble JIOTHYeCKHe AeliCTBUA:

- BBMBIATH W XapaKTepU30BaTh  CYIIECTBEHHBIE  MPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHATHHA, OTHOUIEHUH MEX1y MOHATUSAMH,
(GbopMyIHpOBATH ONPEACTICHHS TIOHSATHIA, YCTAaHABIMBATEH CYIIECTBEHHBIN
NPU3HAK KJIACCU(PHUKAIMK, OCHOBAaHUS Ui OOOOIIEHHS W CpaBHEHUS,
KPUTEPHUH ITPOBOIMMOTO aHAIN3a;

- BOCIPHUHHMMATh, (HOpPMYIHpPOBATH M IPeoOpPa3OBBIBATH CYXKACHUS:
YTBEpAHUTENbHBIE W OTPHUIATEIbHBIC, CAMHWYHBIC, YacTHBIE W OOIIHE,
YCIIOBHBIE;

- BBUIBISITh MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W
NpOTHBOpeYus: B (akTax, JaHHBIX, HAOIIOJACHUSIX U YTBEP)KICHUSX,
nmpeuiarath  KPUTEPUH  UII  BBIIBICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEUUI;

- JIeNiaTh BBIBOJBI C MCITOJIb30BAaHMEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

- TPOBOTUTH CAMOCTOSITENIEHO  JIOKAa3aTelIbCTBA MaTEMaTHYECKUX
YTBEpKJIEHHUH (TIPSIMBIE ¥ OT MPOTUBHOTO), BEICTPAMBATh apTyMEHTAITHIO,
MPUBOANUTH TPUMEPBl U KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXJIEHUS U BBIBOJbI;

- BBIOMpATh CIOCO0 perieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEILIEHMs, BbIOMpaTh HauOojee MNOAXOMAIMNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

MP 1.2

0a30BbIe HCCJIeI0BATEILCKHE AeliCTBHA:
- HCIIOJIBb30BaTh BOHpOCBI KaK I/ICCJIGILOBaTeJIBCKI/Iﬁ I/IHCprMeHT




Mo3HaHus, (OPMYIHPOBATH BOMPOCH], (DUKCUPYIOIIHE MPOTUBOPEUHE,
npoGsieMy, yCTaHaBIMBAaTh UCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHMUE;

- IPOBOOUTH  CAMOCTOSTEIBHO  CIUIAHUPOBAHHBIA  SKCIEPUMEHT,
HCCIIEIOBAaHUE II0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTU4eCcKOro
oObeKTa, SBIEHUS, NIPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXKAY
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

- caMocCTosTeNnbHO (OPMYyIHUPOBaTh OOOOIIEHHS W  BBIBOJBI IO
pe3yabTataM MPOBEAEHHOTO HAOIIOACHHUS, MCCIEIOBAaHUS, OICHHUBATH
JIOCTOBEPHOCTbH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIICHHIA;

- MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, a TAKKE BbIIBUIaTh
MPEANOJI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX

MP 1.3

paborta ¢ undopmanueii:

- BBISIBJIATH JePUIUTHI HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETA
Ha BOIIPOC U JJIsl pEIICHUS 3a/1a4u;

- BbIOMpaTh WHGOPMAIMIO M3 HCTOYHUKOB PAa3IHYHBIX THUIIOB,
aHAIM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH WH(OPMAIIHIO
Pa3IUYHbBIX BUJOB U (POPM MpeICTaBICHHUS;

- CTPYKTYpHpOBaTh HWH(POPMAIMIO, MPEACTaBIATh €€ B Pa3IMYHBIX
(hopMax, UILTFOCTPUPOBATH TpadUUECKU;

- OIEHUBATh HAJSKHOCTb HWH(OpPMAIMK 1O  CaMOCTOSATEIHHO
c(hOpPMYIUPOBAHHBIM KPUTEPUSIM;

MP 2

OBJjaaenue YHUBEPCAJIBHBIMU KOMMYHUKATHUBHBIMU JeHCTBUSIMM:

MP 2.1

ob0uIenue:

- BOCIpPUHUMAThb U (QOPMYIUPOBATH CYXKIACHHS B COOTBETCTBUU C
YCIOBHUSAMH M LIEISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pCHUA B YCTHBIX U IMMMCbMCHHBIX TCKCTAaX, JaBaTh IMOSACHCHUSA IO
XOJly pellIeHus 3a]a4l, KOMMEHTHUPOBATh ITOTY4YECHHbIN PE3yNbTaT;

- B X0Jie 00CYXJEeHHUs 3a/laBaTh BONPOCHI MO CYIIECTBY 00CYXI1aeMoit
TEMBI, TPOOJIEMBI, pelaeMoi 3aJjauu, BBICKA3bIBaTh UJICH, HAIICJICHHBIE Ha
IOMCK PCHICHUA, COIMMOCTABIATE CBOU CYXIACHUSA C CYXKICHUAMU APYIrux
YYaCTHHUKOB JMajora, oOHapy»HUBaTh pa3jidhe U CXOJICTBO MO3MLIUH, B
KOPPEKTHOH popMe popMyIupOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHMUS,

- TpPEeACTaBIATh Ppe3yJibTaTbl PpEUICHMs] 3aJadd, OKCIIEPUMEHTA,
UCCIIEIOBaHMs, IPOEKTa, CaMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIJICHHS C YYETOM 3a]1a4 IPE3EHTAIMU U OCOOCHHOCTEN ayJAUTOpUHU

MP 2.2

COBMECTHAsI 1eITeJIbHOCTh:

- TIOHMMaThb ¥ UCHOJb30BAaTh MPEUMYLIECTBA KOMAaHIHOW H
WHIWBHUIYATBHOW paOOThl MPU pEIICHWH YYeOHBIX 3ajad, MPUHUMATh
Lelb  COBMECTHOM  JEATENIbHOCTH, IUIAHUPOBATh  OPTaHU3ALMIO
COBMECTHOM paboOThI, pacrpeaeyisTh BHABI padOT, IOTOBAPUBATHCH,
o0CyKIaTh MPOILIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUST HECKOIBKUX
NI

- y4acTBOBaThb B TPYIIOBBIX (opMax paboThl (0OCyXIeHHs, OOMEH
MHEHHA, «MO3TOBBIE IITYPMBbD» U HHBIE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPAWHHUPOBATH CBOM JEHCTBHS C JPYTUMH UICHAMH KOMaHJIbI,
OILICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUSI.

MP 3

OByageHNe YHHBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€ CTBUAMM:

MP 3.1

CaMOOPraHM3aIUA:

- COCTaBJATh IUIaH, AJITOPUTM pEIIeHUs 3aJayd, BBIOMpATh CIOCO0
pemieHUsT C  y4ETOM  HMEIOIIMXCS  PECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTUPOBaTb M KOPPEKTHUPOBATh BAPUAHTHI




penieHuii ¢ yuétoM HOBOHM HMH(popMarumy;

MP 3.2

CAMOKOHTPOJIb:

- BJJCTh HABBIKAMH II03HABATEILHOW pe(IeKCHH KaK OCO3HAHMSA
COBEPILIAEMbIX JEHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB,
BJAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS Tpolecca M
pe3yibTaTa peleHns MaTeMaTH4YeCKOM 3aauy;

- OPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHb IPU pPELICHUU
3a/1aud, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
0OCTOSITENLCTB, IaHHBIX, HAACHHBIX OITNOOK, BBISBICHHBIX TPYAHOCTEH;
- OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBHUSM, OOBACHATH
MIPUYMHBI TOCTH)KEHUS WM HEIOCTHIKEHUS PE3YJbTAaTOB JEATEIbHOCTH,
HaXOJUTh OIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yJbTaThl 0a30Bblii ypoBeHb (I1P0)

I1P6 01

- BJAQJCHUE METOJAaMM J10Ka3aTeJIbCTB, AITOPUTMAMH PELICHUS 3a/1ady;
ymeHue GopMyIMpOBaTh ONPEIeNIeHUs, aKCUOMBI U TEOPEMBI, IPUMEHSITh
UX, IPOBOJAUTH JOKA3aTEIbHbIEC PACCYXKICHUS B X0JI€ PELICHHUs 3a]1a4;

I1P6 02

- YMCHHUC OIICPUPOBATHL NOHATUAMH: CTCIICHL YUCIIA, norapmbM quciia,
YMEHHUE BBINIOJHATh BBIUMCIICHUEC 3HAYCHHW U MPEoOpa3oBaHMUsI
BBIPOXECHHUI CO CTENEHsIMU M Jorapudmamu, mpeoOpa3oBaHus IpoOHO-
palMoHABHBIX BBIPAKCHUM;

ITP6 03

- YMCHHUC OIICPUPOBATH MOHATHAMU: PAallMOHAJIBHBIC, HPPALIHOHAJILHEIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I‘IeCKI/Ie, TPUTOHOMCETPHICCKHUC
YPaBHCHHA U HCPABCHCTBA, UX CUCTCMBbI;

I1P6 04

YMEHHUE ONepUpoBaTh MOHATUAMHU: (QYHKIUS, HENpepbiBHas (QyHKIMS,
MpOU3BOJIHAS, MepBooOpa3Hasi, OIpENeICHHbIH WHTErpajl; yMEHHE
HaXO/AWUTh  TPOMU3BOJHBIC  O3JEMEHTApHBIX  (QYHKIUH, HCHOIB3YA
CIPaBOYHbIE MaTepHUAIIbl; UCCIEA0BATh B MPOCTEHIINX Cllydasx QyHKIINU
Ha MOHOTOHHOCTb, HaXOJIUTh HAWOOJbIINE M HAaUMEHbIIUE 3HAUYCHHS
(GyHKIUH; cTPOUTH rpaKu MHOTOYJICHOB C MCIOJIB30BaHUEM allapara
MaTEMaTHYECKOr0 aHaJIW3a; NPUMEHATh NPOU3BOAHYIO IIPU PEUICHUU
3aa4 Ha ABMIXKCHHUC, PCIIaTh MPAKTUKO-OPUCHTHPOBAHHBLIC 3aJla4d Ha
HauOoJbIIME Y HAaUMEHBIINE 3HAUYCHH S, Ha HaX0XJIeHHE IIyTH, CKOPOCTH,
CKOPOCTH M YCKOPEHHUS;

I1P6 05

- yYMEHHE OIEpHpPOBaTh TOHATHSIMH: palMOHANbHASA  (DYHKIHA,
nokasareiabHas (QYHKIUS, CTENeHHas (yHKUMs, Jorapugmuueckas
GyHKLMS, TPUTOHOMETpUYecKkre (PyHKIMH, oOpaTHbIe (PYHKIUH;, YMEHHE
CTpPOUTH Tpa@UKU H3yYEHHBIX (QYHKIMHA, UCHOIb30BaTh Ipa@uKu MHpu
W3YyYEHHUH NPOLIECCOB U 3aBUCHUMOCTEH, IPU PELICHUU 33a7a4d U3 JPYrux
Y4eOHBIX MPEIMETOB 1 3a/1a4 U3 PEATbHO )KU3HU; BEIpAXKaTh (hopMyIaMu
3aBHCUMOCTH MEX/1y BeJIMUMHAMH;

ITP6 06

- YMEHHE pelaTh TEKCTOBBIE 33Jaud Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, AOJHM U YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
yCIyT, HaJlOTH, 3aJjaud, 3aJaud W3 OOJaCTH YNpaBJICHUS JTUYHBIMU H
CeMEeMHbIMU  (UHAHCAMM); COCTABJISTH  BBIPAXKEHUS, YpaBHEHUS,
HEpPAaBEHCTBA M HUX CHUCTEMBI II0 YCIOBUIO 3aJadd, HCCIEN0BAThH
MIOJYYEHHOE PELICHUE U OLICHUBATh MPaBAON000HOCTh PE3yIbTATOB;

I1P6 07

- YMEHHE ONEepPUPOBATh MOHATHIMU: CpeIHEe apru(PMeTHIecKoe, MeIuaHa,
HauOoJIbIIIee M HAMMEHBIIIeE 3HAYCHHUS, pa3Max, TUCIIEPCHSI, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHUE U3BIIEKATh, HHTEPIPETUPOBATD
nH(popMaIuio, MPEACTABICHHYIO B Ta0IHIaX, HA TUarpaMmmax, rpadukax,
OTPaXKarOIyI0 CBOKCTBA PEaIbHbIX IIPOLIECCOB U SBICHUH; IIPEICTABIIATD
nHpOpMaNMIO ¢ TIOMOIIBIO TaONHWI[ W JAWarpamMM; HCCIIEeI0BaTh
CTATUCTUYCCKUC HNAHHBIC, B TOM YHUCJIC C NPUMCHCHHCM rpa(bnqecxnx




MCTOOOB U 3JICKTPOHHBIX CPCACTB;

ITP6 08

- YMEHHUE OIEepUPOBaTh MOHATHUAMM: CIyYalHBIA OMNBIT U CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIy4YaHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJIb30BaHHEM TIpadUyecKUX METOJIOB; IPUMEHSIThH
(GOopMyJIBl CIOXEHUS U YMHOXXEHHUS BEPOSTHOCTEH, KOMOWHATOPHBIC
¢dakTel U GopMynabl NpU PEUICHUH 3a]a4; OLICHUBATh BEPOSTHOCTU
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YallHbIMU BEJIMYMHAMH; YMEHHE
MIPUBOJIUTH IPUMEPHI MPOSBIICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOIHBIX
1 OOLIECTBEHHBIX SIBJIICHUSX;

I1P6 09

- YMEHHME ONEpHUpOBaTh IOHATHSAMH: TO4YKA, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO,  JBYIPAHHBIM  yroJl, CKpPELIMBAIOIIMECS  IpPsIMBIE,
[IapaJUICIIBHOCTh U NMEPIEHAUKYISIPHOCTh NMPSAMBIX M IJIOCKOCTEH, yroil
MEXIy HPSMBIMH, YroJl MEXAY IPSAMON M INIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSTHUE MEKIY
IPSIMBIMH, PACCTOSIHUE MEKy IUNIOCKOCTSMH; YMEHHUE UCIIOJIb30BaTh IIPH
peleHny 3a7a4y U3ydeHHbIe (akThl U TEOPEMBbl IUIAHUMETPHM; YMEHHE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYKAIOLIETO MUPA;

I1P6 10

- yYMEHHUE ONEpPUPOBATH IOHATUSIMH: MHOTOIPDAHHHUK, CEUYEHHE
MHOTOTpaHHHKa, Ky0, MapajuieNienures, npu3Ma, nupamMuaa, Gurypa u
MOBEPXHOCTh BpAIICHUSIMH, LUIUHAP, KOHYC, IIap, cdepa, CeUeHHs
(burypsl BpaieHus, III0CKOCTh, Kacaromasics chepsl, MUINHIPA, KOHYCa,
IJIOIIAb TIOBEPXHOCTH MHUPAMHU[bI, IPU3MbI, KOHYCa, LIMJIMHJPA,
wiomaab cdepbl, 00beM Kyba, TPSIMOYTOJBHOTO Napailielenuie/a,
MMpaMHIbI, TPU3MbI, HWIMHIpPA, KOHYCa, IIapa; YyMeHHEe H300paxkarb
MHOTOTPaHHUKU W TOBEPXHOCTH BpAIIEHUS, UX CEUYEHUS OT PYKH, C
MIOMOLIBIO YEPTEIKHBIX MHCTPYMEHTOB U 2JIEKTPOHHBIX CPEACTB; YMEHHE
pacmo3HaTb CHUMMETPUIO B IPOCTPAHCTBE, YMEHHE pacHO3HaTh
MPaBUJIbHBIE MHOTOTPAHHUKH;

I1P6 11

- YMCHHC OICpUPOBATHL MOHATHUAMH: ABHXCHUC B IMPOCTPAHCTBE,
no/lo0Hble  (UTYpbl B MIPOCTPAHCTBE; HCIHOJIb30BATh OTHOILIEHUE
ionaied MoBepxHocTed U 00beMOB MOJOOHBIX (UIYp NMPHU pPEUICHUH
3aja4;

I1P6 12

- yYMEHHE BBIYHCIATH TEOMETPUYCCKHE BEIMYUHBI (JUTMHA, YTOJI,
mwiom@aab, 00BeM, IUIOMAAh TMOBEPXHOCTH), HUCHOIB3YS H3yUEHHBIE
(hOopMyITBI U METOJIHI,

ITP6 13

- YMEHHUE ONEPUPOBATH IIOHATUSAMU: IIPSIMOYTOJIbHAsA CUCTEMA KOOPAMHAT,
KOOpDJMHATBl TOYKH, BEKTOpP, KOOPAMHATBI BEKTOPa, CKAIAPHOE
IIPOU3BEICHUE, YIOJ MEXIy BEKTOpPaMH, IIPOU3BEIEHUE BEKTOpa Ha
YHUCIIO; HAaXOOUTh C TOMOIIBIO H3YYEHHBIX (OPMYJ KOOPAUHATHI
CEPEIMHBI OTPE3KA, PACCTOSHUE MEKY IBYMs TOYKAMHY,

I1PG 14

- yMEHHE BBIOMpPATh NOIXOIAMIMA H3YYEHHBI METOJA Uil pelIeHUs
3aJaud, pacro3HaBaTh MaTeMaTHdeckue (akTbl M MaTeMaTHYecKue
MOJIETN B PUPOHBIX U OOIIECTBEHHBIX SIBJICHUSX, B HICKYCCTBE; YMEHHE
NIPUBOAUTH IIPUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUHCKONH H
MHPOBOM MaTEMaTHYECKON HAyKH.

OcBoeHue mnpeaMera JOHKHO CHOCOOCTBOBATH (DOPMHUPOBAHMIO CIIETYHOIIMX
o0mux u npodeccuoHaabHbIX KommereHuuin @I'OC CIIO no cnenualibHOCTH
33.02.01 ®apmanus:

OK 01. Beibupats criocoObI petieHus 3aj1a4 mpoQecCuoHaIbHON AeATeTbHOCTH
MPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;




OK 02. OcymiecTBiasTh NOWCK, aHAIW3 M HUHTEPIPETALUI0 HHPOpMAIUH,
HE0OXOAMMOM ISl BBIMOJIHEHUS 3a]1a4 Npo(dhecCUOHATBHOU IeATeIbHOCTH;
OK 03. IlnanupoBaTh U pealn30BbIBaTh COOCTBEHHOE NMPOGEeCcCHOHATBHOE U

JINMYHOCTHOC PA3BUTHUC,

OK 04. PaGoTtaTh B KOJUIEKTUBE M KOMaH/Ie, 3((HEKTUBHO B3aMMOICHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM, KJINCHTAMU;

OK 05.

OcCymecTBIsATh  YCTHYIO
rOCyAapCTBEHHOM si3bIke Pocculickon

COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 07.

ComencTBoBaTh

COXPaHCHHIO

OKpYyXaroen

U TMHCHbMEHHYI0 KOMMYHHKAIIMIO Ha
denepanuu ¢ y4eTOM OCOOEHHOCTEH

cpensl,

pecypcocoepexennto, 3h(PEKTUBHO AEHCTBOBATH B YPE3BBIYAMHBIX CUTYAIIHSX;

OK 10.

Ilonb30oBaThCs

npodeCcCUOHAIBHOM

rOCyJIapCTBEHHOM U MHOCTPAHHOM SI3bIKaX;
OK 11. Ucnonw3oBarh 3HaHUA MO (UHAHCOBOM TI'PAMOTHOCTH, TUIAHHUPOBATH
MPEANPUHUMATETHCKYIO IEATEILHOCTh B Ipo(eccroHanbHoi cdepe;

I[K  1.3.
NOTPEOUTEISIM,

Oka3pIBaTh

MCIHMIIMHCKHUM pa6OTHI/IKaM I10

HH(bOpMaI_[I/IOHHO-KOHCYJILT&THBHYIO

BBIOODPY

MpenapaToB U APYruxX TOBAPOB allTEYHOTO ACCOPTUMEHTA;
[IK 1.4. OcymecTBiATh PO3HUYHYKO TOPTOBIIO M OTHYCK JIEKAPCTBEHHBIX
IpernapaToB HACEJIEHUI0, B TOM YHCIIE IO JBIOTHBIM pelenTaM U TpeOOBaHUIM

MEIUIMHCKUX OpraHU3allnil;

JIOKYMEHTAILIUEN Ha

IIOMOIIIb
JICKApCTBCHHBIX

[IK 1.6. OcymecTBaaATh ONTOBYK) TOPIOBIKO JIEKAPCTBEHHBIMU CPEACTBAMM U
JOPYTMMH TOBapaMu anTeYyHOTO aCCOPTUMEHTA,
[1K 2.1. M3roraBnuBarh JeKapCTBEHHbIE (DOPMBI IO pelenTaM U TpeOOBaHUAM

MEIUIMHCKUX OpraHU3allnil;
I[IK 2.2.

M3roraBnuBaTh BHYTPHAINITEUHYIO

JICKApCTBCHHBIC CPCACTBA JIA nocnez[y}omeﬁ pcalin3anuu.

3arOTOBKY

u ¢acoBaTh

2. [lepeyeHb KOMIETEHINH ¢ YKa3aHUEM 3TANOB UX (POPMHUPOBAHUS
B Ipolecce 0CBOCHUS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl

Ne Kontpomupyemsie pasaess
(TeMBbI) TUCIUTUTUHBI

Kox xoHTpOonupyemon
KOMIIETEHIINH (U €€ YaCTH)

HaunmenoBanue
OLIEHOYHOT'O CPEACTBA

PA3JIEJI 1. IloBTOpEeHNE Kyca MATEMATHKH OCHOBHOM IIKOJIbI

1. Beenenue

OCBOCHHWU CIICIHUAJIBHOCTHU

I_[CJ'IB " 3aJ1a41 MaTCMAaTHUKU ITPpU

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 07

JIP 01- JIP 08, MP 01- MP 03
I1P6 01, TTPG 14

VYeTHbII onpoc

2. Tewma 1.1. JlelicTBUTENbHBIC
grcna. O6001eHne MOHATHS
CTETICHHU.

OK 01, OK 03, OK 05, OK 10

JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITP6 02, ITP6 06, ITP6 14

YeTHBI onpoc,
TECTUPOBAHUE,
3a/1a4n

PA3JIEJI 2. [Toka3aTenbHas u Jorapupmuyeckasi yHKIumu




3. Tema 2.1. [Toka3aTenbHas OK 01, 0K 03, OK 05, OK 10 VYcTHbIi omnpoc,
byHKIAH JIP 01- JIP 08, MP 01- MP 03 TECTUPOBAaHUE,
ITP6 01, ITPG 04, I1P6 05, 3a7a491
I1P6 06, ITPG 14
4, Tema 2.2. IlokazarensHBIC OK 01, 0K 03, OK 05, OK 10  |YcTHbIl o11pocC, 3a/1a4u,
YpaBHEHUS U HEPABEHCTBA IIK 1.3, I1IK 1.4, IIK 1.6, IIK 2.1, TECTUPOBAHUE
K 2.2.
JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITPG 03, ITP6 04,
I1P6 06, ITPG 14
5. Tema 2.3. Jlorapudpmudeckas OK 01, OK 03, OK 05, OK 10 | YcTHBIi1 omipoc, 3a1a4u,
GbyHKIHIH. JIP 01- JIP 08, MP 01- MP 03 TECTUPOBAaHUE,
ITP6 01, ITP6 02, ITP6 04, T1P6 05, KapTOYKHU
I1P6 06, ITIPG 14
6. Tema 2.4. Jlorapupmudeckue OK 01, OK 03, OK 05, OK 10 | YcTHBIi1 omipoc, 3a1a4u,

YpaBHCHU U HCPABCHCTBA

JIP 01- JIP 08, MP 01- MP 03
ITP6 01, ITP6 03, I1P6 06, ITP6 14

TECTUPOBAHUE,
KOHTpOJIbHasI paboTa

PA3JIEJI 3. IIpsiMble ¥ IJIOCKOCTH B

IPOCTPAHCTBE. KOOpJII/IHaTI)I H BEKTOPLI B IPOCTPAHCTBE

7. Tewma 3.1. ITapamienbHOCTh OK 01, OK 03, OK 05, OK 10  |YcTHbIl ompocC, 3a/1a4u,
MPSIMBIX U IJIOCKOCTEH. TECTUPOBAHUE
JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITP6 09, ITP6 13, I1P6 14
8. | Tema 3.2. [leprnieHAUKYISIPHOCTD OK 01, OK 03, OK 05, OK 10 | YcTHbIi1 o1nipoc, 3aiauu,
MPSAMBIX U ITOCKOCTEM. JIP 01- JIP 08, MP 01- MP 03 TECTUPOBAHUE
I1P6 01, ITP6 09,
I1PO 13, ITPG 14
9. Tewma 3.3. JlekapToBbI OK 01, OK 03, OK 05, OK 10 | YcTHBIi1 onipoc, 3aiauu,
KOOPIWHATHI U BEKTOPHI B JIP 01- JIP 08, MP 01- MP 03 TECTUPOBAHUE,
MIPOCTPAHCTBE. I1P6 01, TTP6 09, ITP6 13, ITP6 14 |kapTOYKH, KOHTPOJIbHAS
pabora
PA3JIEJI 4. OcHoBBI TPpUTOHOMETPHH. TpUroHOMeTpHYeCKHe (PYHKIIHH.
10.| Tema 4.1. TpuronomeTpudecKue OK 01, OK 03, OK 05, OK 10 | YcTHBIi1 onipoc, 3aiauu,
(GYHKIIMHA YUCIIOBOTO apTyMEHTa TECTUPOBAHUE
JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITPG 04,ITP6 05, ITP6 13,
I1P6 14
11.| Tema 4.2. OcHOBHBIEC CBOICTBA OK 01, OK 03, OK 05, OK 10 | YcTHBIi1 onipoc, 3a1a4u,

GbyHKUINH.

JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITPG 04, ITP6 05,
[1P6 13, TIP6 14

TECTUPOBAHUE,
KapTOUYKH




12.

Tema 4.3. Pemienune
TPUTOHOMETPUUYCCKUX YPABHCHHI
Y HEPaBEHCTB.

OK 01, OK 03, OK 05, OK 10

JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITP6 03, I1P6 05,
I1P6 13, ITP6 14

YcTHBINM onpoc, 3a1a4u,
TECTUPOBAHUE,
KOHTpOJIbHast paboTa

PA3JIEJI 5. MHOrorpaHHMKM M TeJia BpallleHusl

13. Tewma 5.1. MHOrOrpaHHUKH. OK 01, OK 03, OK 05, OK 10 | YcTHBIi1 omipoc, 3a1a4u,
TECTUPOBAHHUE,
JIP 01- JIP 08, MP 01- MP 03 KapTOYKHU
I1P6 01, ITPG 10, ITP6 11,
I1P6 12, ITPG 14
14, Tema 5.2. OK 01, OK 02, OK 03, OK 05, |VYcrHbl# onpoc, 3a1a4H,
Tena BpareHus. OK 10 TECTUPOBAHUE
JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITPG 10, ITP6 11,
I1P6 12, ITPG 14
15. Tema 5.3. O0beMBI OK 01, OK 02, OK 03, OK 05, Y CTHBIN Oompoc,

MHOTI'OI'PAaHHUKOB U TCJI BPpAICHHA.

OK 10
JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITP6 10, ITP6 11,
I1P6 12, ITP6 14

3aJ1a4uM, KapTOUYKH,
TECTUPOBAHUE

PA3JIEJI 6. IIpou3Boanasi u nepBoodopa3Has GyHKImsi

16. Tewma 6.1. IIpouszBoaHas OK 01, OK 02, OK 03, OK 05, YcTHBIi onpoc,
OK 10 3aJauu,
TECTUPOBAHUE
JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITP6 04, ITPG 14
17. Tema 6.2. [lpumenenue OK 01, OK 03, OK 05, OK 10 YcTHBIi onpoc,
HEIMPEPHIBHOCTU U IPOU3BOIHOM 3a/1a4H,
JIP 01- JIP 08, MP 01- MP 03 TECTUPOBAHUE
I1P6 01, ITP6 04, ITPO 14
18. Tema 6.3. IIpumenenue OK 01, OK 03, OK 05, OK 10 YcTHbIi onpoc,
npousBoAHoM Kk uccinenoanuto | 1K 1.4, [TIK 1.6, IIK 2.1, TIK 2.2. 3aJ1a4d, KApTOYKH,
byHKIMN JIP 01- JIP 08, MP 01- MP 03 TECTUPOBAHUE
I1P6 01, ITPG 04,
I1P6 14
19. Tewma 6.4. IlepBooOpa3Has u OK 01, OK 02, OK 03, OK 05, YcTHBI omnpoc,
HHTETpAall. OK 10 3aJ1auH,
[IK 1.6, IIK 2.1, TIK 2.2. TECTUPOBAHUE,

JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITPG 04, I1P6 14

KOHTpOJIbHast paboTa
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20. Tema 6.5. IIpousBoanHas OK 01, OK 03, OK 05, OK 10 VYcTHbIi omnpoc,
IMOKa3aTeIIbHON 1 3a/1auu, KapTOUKH,
norapupMuIECKON QYHKITHH. JIP 01- JIP 08, MP 01- MP 03 TECTUPOBAHUE
ITP6 01, ITPG 04, ITP6 05, ITP6 14
PA3JIEJI 7. KomOuHaTOPpMKA, CTATUCTUKA M T€OPHsI BEPOATHOCTEl
21. Tema 7.1. D1eMeHTHI OK 01, OK 03, OK 05, OK 07, YcrHblii onpoc,
KOMOWHATOPHUKHU U TEOPUHU OK 10IIK 1.3, IIK 1.4, IIK 1.6, 3ajJ1a4u,
BEPOATHOCTEH. [IK 2.1, I[IK 2.2. TECTUPOBAHUE
JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITPG 08, I1P6 14
22. Tema 7.2. CtaTucTHKa. OK 01, OK 02, OK 03, OK 04, OK YcTHBIH ompoc,
05,0K07,0K 10, OK 11, TIK 1.3, 3a/1a4H,
IIK 1.4, IIK 1.6, IIK 2.1, TIK 2.2. TECTUPOBAHUE
JIP 01- JIP 08, MP 01- MP 03
ITP6 01, ITPG 07, ITPG 08, I1P6 14
PA3JEJI 8. MaremaTnuecKkue MeTOJbl B MeTHIIMHE
23. Tema 8.2 OK 01, OK 02, OK 03, OK 04, OK YcrHblii onpoc,
[Ipumenenue maremaruueckux | 05, OK 07, OK 10, OK 11, I1K 1.3, TECTUPOBAHUE
MeTo0B B npodeccuonansuon | IIK 1.4, I1K 1.6, I[IK 2.1, T1K 2.2.
JNeITEeILHOCTH MEIUITMHCKOTO JIP 01- JIP 08, MP 01- MP 03
nepcoHana I1P6 01, ITP6 08, ITPO 14
24, Tema 8.3. OK 01, OK 02, OK 03, OK 04, OK Y CTHBIN Oompoc,
[Tponopiuu. [IpouieHTHBIE 05,0K 07, 0K 10, OK 11, TIK 1.3, 3a1auun
BBIYHCIICHUS B I[IK 1.4, 1IK 1.6, IIK 2.1, TIK 2.2.
po¢eCCHOHAIBHBIX 3a7ja4ax
JIP 01- JIP 08, MP 01- MP 03
I1P6 01, ITP6 08, I1P6 14
3. OnucaHue nepevHsi OLEHOYHBIX CPEJACTB U KPUTEPHEB OLlEHUBAHUS
KOMIIETEHLUI HA Pa3JIMYHBIX 3Tanax ux popmMupoBaHus
[IpencraBnenue
No HaumenoBanue Kpatkas xapakTepucTuka OlleHOYHOTO OLEHOTHOrO
[y | CUCHOTHOTO CpenicTBa cpencTaa cpescTBa B (ot
1 | YcrHsIii onpoc CpencTBo KOHTpOJIS, OpraHM30BaHHOE Kak | Bompockl o
crienanbHas Oecefa TpemojaBaresi C | TeMam
oOydaromuMcsi Ha TEMBbI, CBS3aHHBIE C | JUCIUTLIMHBI
M3y4aeMOM TUCHUILUIMHON, U PACCYUTAHHOE
Ha BBISICHEHHE o0beMa 3HAHUM
oOydaromierocss 1o OTIpeIeTICHHOMY
pazneny, TeMe, mpobiemMe u T.11.
2 | TectupoBanue Cucrema craHIapTU3MPOBAaHHBIX 3aJaHuil, | TecToBble
MO3BOJISIOIIAS aBTOMATHU3HPOBATh | 3aJaHUS
MPOIIeAYPY M3MEPEHUS YPOBHS 3HAHUU H
yMeHUH 00y4aronierocs.
3 3amaua DTO CpEeACTBO PACKpPBITHS CBSI3M Mexay | KoMmruiekT 3agau
JTAHHBIMU U UCKOMBIM, 33IaHHBIE YCIOBUEM
3a/1auyd, Ha OCHOBE YEro HaJI0 BBIOpaTh, a
3aTE€M BBITIOJIHUTH JICHCTBUS, B TOM YHCJIC
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apu(pMeTHYeCKHe, U 1aTh OTBET Ha BOIPOC
3a1a4H.

4 | Kaprouku CpencTBo KOHTpOJIs, coiepxaliee 3a1anus | Paznarounsii
U YOpaKXHEHUS IO TOMY WM HMHOMY | MaTepua
paszeny wid TeMe M I03BoJiolee Oosee
3¢ (HEeKTUBHO MTPOBOAUTH UHIUBUYATIbHYIO
paboTy ¢ 00yJaroMMUCs, OIICHUTH PaboTy
Ka)KJIOTO CTYJIEHTa BO BpEMSsI 3aHSATHUSI.

5 | Konrponbnas pabora CpenctBo npoBepku ymeHuil npumeHsaTh | Kommiekr
MIOJTyYEHHbIE 3HAHUA Ul PELICHMs 3a/a4 | KOHTPOJbHBIX
ONpPEACIEHHOr0 TUNAa [0 TEeME WM | 33JaHMi 110
paszeny BapUaHTaM

6 | Dx3ameH CpenctBo KOHTpoJisi ycBoeHHMsl yueOHoro | Bompocsl ais
Marepuana JUCIMIUIMHBI, OPTaHU30BaHHOE | TIOATOTOBKHU K
KaK B BU/Ie cOOECeIOBaHMS MPETOIaBaTEINs | HK3aMEHY

¢ 00y4arOIIMMHUCS.

4. OueHoOYHbIE CPeCTBA, XapaKTepu3ymoiue 3Tanbl GopMUpoBaHUS
KOMIIeTEHIIUH B MpoLecce 0CBOEHUsI OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl

PA3/IEJI 1. IloBTOpEeHHE Kyca MATEMAaTHKH OCHOBHOI HIKOJIbI
Beenenmne. Leab u 3a1a4n MaTeMaTHKH NP OCBOCHUM CIIEMATBHOCTH
KoHTpoJsbHBIE BONIPOCHI 110 TeMe:
1. Yto Takoe matemaTka’?
2. Ha kakue paznensbl AenuTcst MaTeMaTika’?
3. Urto siBNseTCS BAXKHEUIIIUM MMOHATHEM MaTEMaTUKH?
4. B xakux 00J1acTAX HAYKH M TEXHUKHU MPUMEHSIETCSI MaTeMaTuKa?
5. Hyxna 1 MatemMaTtuka MEAUIIMHCKOMY PAaOOTHUKY?
6. B kakux ciayuasx MmaTemMaTuKa HykHa dapmareBTy?

Tema 1.1. lelicTBUTEIbHDBIE Yncaa. O0001IeHHEe MOHATHS CTENEHH.
KoHTpoJibHBIE BONIPOCHI 110 TeMe:
. Kakue uncna Ha3pIBalOTCSl HATYpaJIbHBIMU?
. Kakue neiicTBUs Bcera BhIIOJIHUMbI HA MHOKECTBE HATYPaJIbHBIX YMCEIN?
. Kakue uncia Ha3pIBatOTCS LEIBIMU?
. Kakue neiicTBus Bceria BBIMOJIHUMBI HA MHOKECTBE 1EJIbIX Ynuces?
. Kakue uncia Ha3pIBalOTCsl pallMOHATLHBIMU?
. Kakue neiicTBus Bceria BBIMOJHUMBI HA MHOKECTBE PallMOHAIBHBIX YUCe1?
. ChopmynupoBath YTBEPXKICHHUE O Pa3JIOKCHUM PAIlMOHAIBHOTO YHCIA B
OCCKOHEUHYIO JECATHUYHYI MEpPUOJNUYecKyr0 ApoOb. Kak gokasbpiBaeTcs 3TO
YTBEPKICHUE.
8. Kak 3Byunt oOparnoe yrBepxaenue? BepHo i oHo?
9. Kakue ymncia Ha3pIBatOTCS UPPANMOHATEHBIMU?
10. Kakue uncia Ha3bIBaIOTCS ACHCTBUTEIIBHBIMU?
11. Kak 3ammcaTh KOHEYHYIO JECATHYHYIO IpoOb B BHUJE OECKOHEUHOU (1Ba
cnnoco6a)? Kak 3amucars 4ucio HyJlb B BUJ€ OECKOHEUHOMN JAeCATUYHON ApoOu?

~No ok~ Wk
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12. Kakue neiicTBUs BCerqa BBIOJIHUMBI HA MHOXKECTBE J€HCTBUTEIHLHBIX YUCEN?

TecToBble 3aganus:

1. K kakoMy OJMHOKeCTBY OTHOCHTCS YHCJI0 HOJIb:
a. HaTypaJibHbIE +

b. pannonanbHbIC

C. MppalMOHAJIbHbIC

2. BXOAAIT /1M B COCTAB PAIHOHAJBHBIX YMCe IPOOH U OTPHLIATEIbHbIE
yucaa:

a. HET

b. 3aBucur or 3amaun

C. ma+

3. MoryT Jid B COCTaB LeJIbIX YKHCeJ BXOAUTH OTPUIIaTeIbLHbIE IPOOHbIE
qHucja:

a. na

b. 3aBucur ot 3agaun

C. HEeT +

4. BXOAAT JIM B MOJAMHOKECTBO LEJbIX YHCEJ OTPUIATE/IbHbIE YHCJIA:
a. ma+

b. 3aBucur or 3axaun

C. HET

5. MHokecTBO AeHCTBUTEIbLHBIX YHce R cocTouT M3 Beex:
a. IENBIX U APOOHBIX YHCEIT

b. paloHanbHBIX U HPPALIMOHAIBHBIX YHCEIT +

C. TIOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YUCEIT

6. Uucaa, ynorpeodJisieMble NIPU c4eTe MPeIMETOB, HA3bIBAKOTCS:
d. “ppallMOHAJIbHBIMU

b. HatypanbHbIMU +

C. IEJIBIMU

3axaum nmo reme:
1. Beruucnure:

23,276:2,3 -3,6(17,2-:0,125 + 0,005-0,1) + 6,25-3,2
9,25-1,04 —(6,372:0,6 + 1,125-0,8):1,2 +0,16-6,25

2. Beruucnure:
ER 2 3 L 1
(28:14 +73:22+13 94 +14:12)37
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3. I[IpeacraBpTre B Buze 00bIKHOBeHHOU Apodu: 1,3(2); 2,(3)

4., Halinute 3HAaYCHHUE BBIPAKCHHS:
V2045 p) VT T2
6) VA 144035  p) 50 . VB

5. Hangure 3HaYeHUE BBIPAKECHUA:
(7x - 10)(7x + 10) - 49x? + 2x + 49, npu x = 50.
(7x - 3)(7x + 3) - 49x? + 2x + 50, npu x = 60.

6. Belpasute B mporieHTax aecaruunyo apoos: 0,08; 0,23; 0,4
1
7. BbIpasute B IPOIEHTAX OOBIKHOBEHHYIO ApO0b. ° )

2 3

5 5
PA3AEJI 2. Iloka3aTejibHasA U JJOrapupMuieckas QyHKIMU

Tema 2.1. Iloka3zateabHast QyHKUUH

KoHTpoJibHBIE BONIPOCHI 110 TeMe:

1. Yto Takoe 4yuciioBas Iocjie0BaTEILHOCTE?

2. YTo Ha3bIBAETCS DKCIIOHEHTOM?

3. Kakas ¢pyHK1Ms Ha3bIBaeTCs MOKa3aTeNbHON ?

4. KakoBbl OCHOBHbBIE€ CBOMCTBA MMOKA3aTENbHONU (PYHKIIMMN?

5. Kak BeIrnsaauT rpaduk nokazarenbHON GyHKINN?

TecToBble 3a1aHuA:

1. ®ynkuus, 3axannas popmyJioii y = a*, rae a > 0, a # 1, Ha3pIBaeTcs ...
a. TPUTOHOMETPUYECKOH -

b. orapudpmudeckoi -

C. TIOKAa3aTeJIbHON +

LTP= .
49 +
14

3)

o T®N

3. [Ipu kakoii crenenu 0yaeT BepPHO paBeHCTBO B Bhipaskenuu 10* = 1007?
a. 4

b.2+

c.3

4. Yto siBasiercsi rpagpukom pyHkuuu y = a*, a > 1?
a. mapabona
14



b. runep6omna
C. DKCIIOHEHTa +

5. Uto siBasieTcst ocHoBaHueM pyHkuuu y = 4% - 17
a.-1

b. x

c.4+

6. Kakoe apudgmeTnyeckoe geiicTBHE C MOKA3aTEJISAMH CTeNEHSIMH HYKHO
BBINOJIHUTH NIPH YMHOKEHUH CTeNeHel ¢ 0IMHAKOBLIM OCHOBaHUEM ?

a. YMHOKCHHE

b. cioxxeHue +

C. JIIeJICHUE

3ajgaum mo reme:

1. HaiinuTe 3HadeHue BhIpaskeHus : 740 * 49518

2. HaiiauTe 3Ha4uenue BeIpaxenus : 18x7 * x13 : (3x10)2
3. Haligure 3HaueHue Beipaxkenus: (4a)®a’ * at

4. Haiinure 3HayeHue Beipaxkenus: (7x°)? : (7x°)

— O 2— X +adx 7
5. YkakuTe HauMeHblee 3HaueHue QyHkuun ¥ —

6. Haitgure npousBeneHre HauOOJIbIIETO U HAUMEHBIIIETO 3HAUECHU N

_ o1 2
bynkuun V=2 L

1 a+1

[] - 2x=5
7. Pemure rpaduyeckd ypaBHEHHE \ 2 U YKQOXKUTE CyMMY JIBYX
IOCJICIOBATENBHBIX LEJBIX YHUCEN, MEXAY KOTOPBIMU HAaXOJIUTCS KOPEHb
YPaBHEHHUS.
8. Halimute cyMMy HaTypaJIbHbIX YHCEII, HE BXOASIIUX B MHOXKECTBO 3HAYCHHUI

byHKIUN Y= 3" +4 .

Tema 2.2. [loka3aTe/ibHbIe YyPABHEHHS U HEPABEHCTBA
KoHTpoJibHBIE BONIPOCHI 110 TeMe:
1. Kakue ypaBHEHNs Ha3bIBAKOTCSA MMOKA3aTEIbHBIMU?
2. Kakumu crioco6amMu MOKHO PEIIUTh MOKa3aTeNIbHbIE YPABHEHMUS?
3. B kakoMm ciydae moka3aTrenbHOE ypaBHEHHUE HE UMEET PEIICHUS?
4. B xakoM ciydae MEHSIETCA 3HAK HEPABEHCTBA MEHSAETCS HA MPOTUBOIOIOKHBIN
IIPU PEIICHUH NTOKA3aTEIbHBIX HEPABEHCTB?

TecTOBbBIE 3aJaHUS:

1. YUemy paBeH X B ypaBHeHnuu 3% 3 = 277
a.2+

b. 1

c.0
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2. Yemy paBeH X B ypaBuenun 2% x 3* = 5767
a.2+

b.4

C.7

3.5 2= ... nmpux=4
a. 10

b.7

C.25+

4. Yemy paBeH Kopenb ypaBHenus 214 = 327
a.-1+

b.2

c.0

5. Yemy paBeH X B I0KA3aTeJbHOM ypaBHenun 5% 2 = 125?
a.0,25 +

b.1-

c.4-

6. Kakyio cremnenn 6y/eT HMeTh YHCII0 3, 4T0GbI B OTBETE MOIYYHI0CH 32

a.\3
b. V2 +
c.2

3agauu no reme:

1. Pemmts ypaBHenue:3* = 81;

2. Pemnre ypaBHenne: 51 - 5¢1 =24,

3. Pemnte ypaBHeHHe: 6%+ 6X+1 = 2% + 2X*1 4 2x+2
4. Pemmte ypaBHeHHUe 48% — 421 31 4+ 12 = (,

5. Pemure ypaBHenue 671 +35-6¥71 =71

6. Penth HepaBeHCTBO: 2¥<32

Tema 2.3. Jlorapudpmudeckass pyHKkumnu.
KoHTpoJsibHBIE BONIPOCHI 110 TeMe:
1. Yro HazbiBaeTcs gorapupmMom urcia’?
2. KakoBbI OCHOBHBIE CBOMCTBa Jorapudma?
3. Kakas ¢yHkius Ha3zpiBaeTcs JorapupMuyeckon?
4. Kakue oCHOBHBIE CBOMCTBA JIOTApU(DPMHUIECKOM (PYHKITUU BbI 3HAETE?
5. Ilpu xakom ycnoBuu orapudmudeckast GpyHKus Bo3pactaet (yObiBaer)?
6. Kaxoii moraprdm Ha3bIBaIOT JECATUIHBIM?
7. Kakoit norapu¢m Ha3bIBAIOT HATYPaJIbHBIM?

TecToBble 3a1aHUA:
1. Uemy paBHa o0Js1acTh onpenesiennsi pynkunu y=log.x npu a > 0, a#1?
a.x>0+

16



b.x<0
c.x=0

. Kakoii 1orapu¢gm Ha3pI1BAlOTCA HATYPAJIbHBIM?

. Jorapudm o ocHoBaHuto €=2,71 +

. Jorapu¢m, B OCHOBAHUH KOTOPOTO JIEKUT HATypaIbHOE YUCIIO
. Jorapudm, KOTOPHII paBeH HATYPAIbHOMY YHUCITY

O T DD

. Kakas ¢pynkuus siBasiercs yobiBaromei?
. y=2*

- y= 10g1‘15 X

.y=logos x +

O T D W

. ObaacTbio onpeaesnenust pynkuum log, x sABJsieTcH...
. MHOXeCTBO R+ Bcex monokurenbHbx uncen (X>0) +

. MHOXeCTBO R. Bcex orpurarenpbix uncen (X<0)

. MHOXeCTBO R Bcex JeHCTBUTENBHBIX YHCEIT

O T D A

a>1 +
. O<a<l
a=1

O T W

. D(y)=(-0;3) +
. D(y)=R
. D(y)=(-0;0) U(1;+0)

O T 292 N

3agauu mo Teme:

y =logi(x—2)
1. IToctpouTts rpaduk GyHKIUU: 3 ;

— =log, =
2. Tloctpouts rpaduk GyHKImm: > 2 ;

3. Haiitu o6nacTs 3Hauenuit Qpynxmum: ~ — ©82(% T+ ),

4. VYxaxuTe, KaKue TPOMEXKYTKH COCTaBISIOT O00JacTh  OIpeNeTCHHS
dyrxm y = /1 — logg(x2 — 4x + 3);

5. Haiitu 3Hauenue Boipaxxkenus: log;81;

6. Haiitu 3Hauenue Boipaxkenus: log,192 — log, 3;

7. HaiiTu 3Hauenue BeIpaxxeHus: log, 464 — 3l0g, 410.

3agaHus HA KAPTOYKAX:

. 'paduk pynkuum log, x Bo3pacraer Ha Bceil 00J1acTH onpeaesieHUus: pU.

. O6JacTeio onpeneaenusi pynkuuu y = logs(3 — x) sBjasieTcss NPOMEKYTOK:

B.1 B.2 B.3 B.4 B.S

17



Ig 0,001 lg107° log , 9 7' log < 225
log , 125 lg 0,01 6'0%:3 log,, 144 lg 0,0001
5
3 log; 4 log; 3
lg10 3log lg 0,001 log , 1 8'°%
27
Ine log , 7 log, 2 lg10~° log ; 6
g1 Iog , 1 Ine log , v/3 Ig 10
125
log 6 Ine™ log ,1 log , 9 log, 4/3
g , 1 log 1 log , 4 gl log, 81
1128 2 °
lg 1000 log, 8~ lg 1000 Ine? log , 77
g 4° gy, L [ g, % ne’
o 6
log,3+log,2 | log,54-1log,2 | lg8+Ig125 log, 64—log, 8 |0936+|0932
log,32~log, 2 | log,,2+l0g,,72 | log,75-log.3 | l95+Ig2 IogZ3O—I09215

Tema 2.4. Jlorapudmuveckue ypaBHeHUsI 1 HEPABEHCTBA
KoHTpoJibHBIE BONIPOCHI 110 TeMe:
1. Kakue ypaBHeHUS! HA3bIBAIOTCS JIorapupMudecKumu?
2. Kakue cnocoObl pemieHusi Jorapu(pMUUYECKUX YpPaBHEHH W HEPaBEHCTB

CYIIECTBYIOT?

TecTOBBIC 32 1aHUA:

1. Kak BoIrIsiANT NMpocTeiiinee JorapugpmMuieckoe ypapHeHue?

a. logx =b +
b.log.a=1
c.3log=Db

logs1/9 = ...
27

.2

-2 +

OT N

12
.64 +
7

O TP W

4. Yto Takoe Jorapupmmuyeckoe ypaBHeHue?

. Uemy paBeH X B ypaBHeHuH logsxX = 37

18



a. 9TO ypaBHEHHE, B KOTOPOM HEU3BECTHBIC IEPEMEHHBIE HAXOJATCS BHE
Jorapu¢pmMoB

b. 3TO ypaBHEHHE, B KOTOPOM OTCYTCTBYIOT HEU3BECTHBIE IIEPEMEHHBIC

C. 9TO ypaBHEHHE, B KOTOPOM HEHU3BECTHBIC TEPEMEHHBIC HAXOMITCS BHYTPH
Jorapudmos +

5. YUemy paBeH jiorapu¢m npou3BeeHUs MoOJ0KUTEIbHBIX COMHOKUATEIEH ?
a. CyMMe JIOTapu(pMOB 3TUX COMHOKHUTENEH +

b. pasHOoCcTH J0Tapr(MOB ATUX COMHOXKHUTEIIEH

C. YaCTHOMY JIOTapU(MOB ITUX COMHOKHUTEIICH

6. B kakux cjy4asix MOKHO yOpaTh JJorapu(pmMbl U3 YPAaBHECHUA?

a. €CJIM B JIEBOM U IIPAaBOM YaCTAX yPAaBHEHUs OJMHAKOBBIE OCHOBAHUA +

b. ecu B 1€BOI U MTpaBOM YacTsIX ypaBHEHUS pa3HblE CTETIEHU

C. €CJIM B JIEBOM U IIPAaBOM YaCTAX YPAaBHEHUs UMEIOTCS OJIMHAKOBBIE CTEIICHU

3amayu nmo reme:

. Pemute ypaBHenue: 10gox+3=4;

. Pemnte ypaBHenue: logoX + 10gsX=8;

. Pemnte ypaBHenue: logz2x-1 + 10g2x+5 = 10g,13;

. Pemnte ypaBrenue: 15-4lgx + 41+Igx = 3;

. Haiit HanGombInnii kopeHb ypaBHenus Igx-3+Igx-2=1- 1g5;
. Pernre HepaBeHcTBO: logzx+1< 10g312X+5;

 loge 30 —log, 10)x =0

~N OO0k wWwN PR

. Pemute HEpaBeHCTBO

Kontpoabnas padora:
Bapmuanr 1.
1. YopocTure BeIpakeHHe: 5 rn8\d
a)(x3)*(x2)5; 6 2°(2°)
) () ) S5
2. Bripasure:
a) B paguaHHoil Mepe  45° 60°;

7T 7T

26

3. Omnpenenute 4eTHOCTh U HEUETHOCTH (DYHKITHU.

0) B rpagycHOI Mepe

3
a) f(x) = % ;. 0) fF(X)=x3(7—x*).
4. Pemnte ypaBHEHUE:
a) 2 sin?x+ sinx—1=0; 6) 2 cos?x+ sinx=—1.

5. Mansl Touku A (3; -1; -2), B (0; -3; 2), C (9; 3; -1). Beruucauts paccTosiHue
MEXTY:
a) AuC; 6) BuC.
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6. Haiimure mnmvmHy nuaroHalid MPsSMOYTOJBHOTO Tapaylieenurnena, eCiu
€ro M3MepeHus paBHbI 3 M, 4 M U 5 M.

Bapuant 2
1. YupocTute BbIpaxeHue: 34,(35)2

a) (a*)*(a%)°%; 0) —H5738

2. Bripazure:
a) B paauanHoit mepe  30°; 120°;
0) B rpagycHOIl Mepe L : i
4’ 3
3. Onpenenute 4eTHOCTh M HEYETHOCTD (DYHKITHH.
T
D)= 5oz 5 6)fX)=(x*-4)x
4. Pemnte ypaBHEHUE:
a) 2 C0S?X— cosx—1=0; 0) 2 sin®x+ 1= — cosx.

5. Maubl Touku A (4; 2; -3), B (2; -3; 0), C (3; 1; -5). Berauciuts paccrosiHue
MEXTY:
a) AuC,; 6) BuC.

6. Haiinmure mmHy AuaroHaiv NpsMOyTOJIbLHOTO MapalijiesieuIe/ia, €CIi ero U3M
epeHusi paBHbI 2 cM, 4 cM U 4 cM.

PA3AEJI 3. IIpsimble U JIOCKOCTH B mpocTpancTBe. Koopaunarel 1
BEKTOPHI B IPOCTPAHCTBE
Tema 3.1. Ilapa/ie1bHOCTH NPSAMBIX U IJIOCKOCTEH.

KoHTpoJsibHBIE BONIPOCHI 110 TeMe:

1. Kakue nmpsiMble B IpOCTPAHCTBE HA3bIBAIOTCS MAPaJICIIbHBIMU ?

2.Bcerna nu uepes B MapajieibHbIE MPSIMbIE MOKHO MPOBECTHU - TNIOCKOCTH? A

yepes JIBe MepeceKarouuecs npsimpie?

3. B mpocTpaHCcTBE AaHO YKCIIO N MapaiiebHBIX MKy cO00# npsiMbiX. M3BeCTHO,

YTO HHUKaKHE€ TPU U3 HUX HE JIeKAaT B OAHOU MIOCKOCTH. CKOJIBKO Pa3IMYHbIX

MJIOCKOCTEW MOXHO MPOBECTH uepe3 3TU npsimbie? (Uuciio N miockocTeil.)

4. ChopmynupyiTe JieMMy O MEPECEUCHUH TUIOCKOCTH NapaieIbHBIMUA MPSIMbIMHU.

5. KakoBo MoO»xeT ObIThb B3aUMHOE pACIOJIOKEHUE MPSIMOA W IUIOCKOCTU B

MPOCTPAHCTBE?

6. B xakomM ciyuae npsmasi napajuiesibHa MIOCKOCTH?

TecToBble 3a1aHuA:

1. KakuMu Ha3bIBAKOT IJIOCKOCTH M NMPSMYI0, HEe UMEIOIIMX HU OTHOI 001ei
TOYKMH:

a. ImapaieabHbIMH +
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b. mepneH MKy ISIpHBIME
C. IPSIMBIMU

2. CK0JBbKO napajuieJibHbIX NPAMBIX MOKHO IIPOBECTH Yepe3 TOUKY,
HAXOIALIYIOCH BHE JAHHOW NPAMOM:

a.l+

b. 0

C.2

3. Y miockoctu o v npsasmMoii D MHokecTBO 001IMX TOYEK. ITO 0003HAYAET,
4uTo:

a. TNIOCKOCTH 0, ¥ IipsiMast D sIBISIIOTCS TepIEeHIUKYIIPHBIMU

b. npsimast D HaxoaWTCS B IJIOCKOCTH O +

C. nmpsiMasi D ¥ MII0CKOCTH 0 MapasuieIbHbl MEX Ty cOO0M

4. KakuM# MOTYT OBITH JIB€ IJIOCKOCTH B MPOCTPAHCTBE:
a. mapajyieIbHBIMU WU TIEPECEKAIOIIMMUCS +

b. ToaBKO MapaIeIbHBIMU

C. TOJIBKO MEPECEKAIOITUMMUCS

5. Uto sfiBJIsIeTCS MepecevYeHueM JIBYX IJIOCKOCTEe B IPOCTPAHCTBE:
a. TOYKa

b. mrockocTh

C. npsimas +

6. /IBe mapaJsuiesibHbIE IVIOCKOCTH:
a. MOTYT TepeceKaThCsl

b. 3aBHCHT OT yCIOBHIT 381241

C. HUKOTJ]a He OyIyT repecekarbes +

3amauu no reme:
1. Jano: A€ a,B € a, C € a; AM=MC; BN = NC. JJokazats: MN || a.
A

2. JJano: AC||a, ABNa=M; CBNa=N (puc. 1)

7
—h
Jokasate: AABC ~ AMBN. / 2 /
ret 8

3.01pe3ok AB He mepecekaeT mI0cKoCTh 0. Uepes cepenuny orpe3ka C U KOHIBI
oTtpe3ka A u B npoBeneHsl mpsiMble, MapajijiebHbIE MEXTY COOOH U MepeceKarolme
mockocTh o B Toukax Al, B, C1. Beruucnuts nnuny otpeska CCl, ecniu AAL =
5 BBl=7.

4. Touka M nexur Ha otpe3ke AB. Otpe3ok AB mepecekaercs ¢ MIOCKOCTBIO O B
touke B. Uepe3 A u M npoBeneHbl NapajulesibHbIE NPsSMbIE, NEPECEKAIOIINE O B
toukax Al u M1.

21



a) Jlokaxurte, uto Al, M1 u B nexar Ha 0aHOI OpsIMOii.
0) Haitnute iy otpeska AB, ecmu AA1 : MM1=3:2, AM =6.

22:5, BCeo,DE| o
5. Jlano: D€ AB,E€ AC,DE=5; D4 5 (puc. 2).
Haiinure: BC.
A
 E

/ l /

H C

Puc. 5

6. ano: a || BC, AK =BK, K € a (puc. 6).
Hoxkazate: a N AC=M; AM =CM.

C

7
YLV
Puc. & ;\/

7. Jan AMKP. ITnockocts, napamiensHas npsimoit MK, nepecexkaer MP B Touke
M1, PK - B touke K1. Haiigure M1K1, ecitmu MP : M1P =12 : 5, MK =18 cm.

JlaHo: AMPK, MK|a, MPna=M, PKna=K,, MP:MP=12:5; MK=18 cm (p
uc. 7). Haittu: M1K1.

A
WA

Puc. 7

Tema 3.2. [lepneHAUKYJISIPHOCTH NPAMBIX U IJIOCKOCTE.
KoHTpoJsibHBIE BONIPOCHI 110 TeMe:
1. BepHo Jm, 4TO ABE€ mpsMble, MapauieibHbIe OJHOW  IIJIOCKOCTH,
NEPIEHIUKYJIApHbl (IB€ TpSMbIE, MEPHECHAUKYJSIPHbIE K OJIHOM IIOCKOCTH
napasuiesibHbI)?

2. MosxeT Jin npsMasi, EPIIeHINKYISIPHAs K TUNIOCKOCTH, CKPEIINBATHCS C IPSIMOM,
Jexalied B 3TOM IUIOCKOCTH (MpsMasi, NMEePHEeHIUKYISIpHAs K MJIOCKOCTH, OBITh
napasuiesibHa IpsiMOH, JIeXKallle B 3TOM MIIOCKOCTH)?
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3. BepHo Jm, 4YT0 nNpAMas NEePHEHIAUKYJISPHA K IUIOCKOCTH, €CJIHU OHA
NEePHEHANKYIIAPHA K ABYM IIPSIMBIM 3TOU MIIOCKOCTH (OHA IEPIICHAUKYIISIPHA K ABYM
MPSIMBIM, MTApaJIETbHBIM 3TON MIOCKOCTH)?

4. MoryT JiM [IB€ CKPCUTUBAIOIINECS TPSIMbIC ObITh IEPIICHIUKYJIIPHBIMU K OTHOM
IJIOCKOCTH (JIBE TEepeCceKaronIuecs: MpsiMble OBITh MEPICHAUKYISIPHBIMU K OJHOU
TIJIOCKOCTH)?

5. BepHo am, 4ro r00ass M3 TpPEeX B3AUMHO NEPHEHAMKYJAPHBIX MPSAMBIX
NEPHEHANKYJIApHA K IUJIOCKOCTH JBYX JAPYIMX TMpsSMbIX (ABE TMpsMble B
MPOCTPAHCTBE, NEPIEHAUKYIISIPHBIE K TPEThe!, apaieabHbI)?

6. MoryT J1u repecekarbCs 1B€ IUNIOCKOCTH, MEPIEHAUKYIISIPHBIE K OJHOW IIPSIMOU
(mpsAiMast a ¥ MIOCKOCTh 0., TEPIEHANKYIISIPHBIE K OTHON IPSIMOA €)?

7. BepHOo /M, 4YTO JyIMHA TEPIECHAUKYJISIpa MEHBIIE JUIMHBI HAKIOHHOMW,
MPOBEJICHHOMN U3 TOM K€ TOUKH (JIJIMHA TIEPIICHIUKYJIIpa MEHbIIIE JTUHBI MPOEKIINU
HAKJIOHHOM, MPOBEACHHOM U3 TOU ke TOUKH)?

TecToBble 3a1aHUA:

1. IIpsimy10, NepHEeHAUKYJISIPHYIO J1000i NPAMOI B IJIOCKOCTH, HA3bIBAIOT:
d. HAKJIOHHOM K IUIOCKOCTH

b. mepreHIuKyISIpOM K MIOCKOCTH +

C. CeKyIlIeHn

2. IIpsimasi, npoxoasiluas Yepe3 OCHOBAHMSA NMEPIEHAMKYJIAPA U HAKJIOHHOM,
Ha3bIBACTCH:

a. CeKyIien

b. mapasuieIpHON TIIOCKOCTH

C. IPOEKIME HAKJIOHHOW Ha MJIOCKOCTh +

3. EcJin ¥3 TOYKHU BHE IUIOCKOCTH NMPOBECTH K Hell MepHeHANKYJISp 1
HAKJIOHHBIE, TO:

a. IEPHEHAUKYJIISP JIIMHHEE HAKIIOHHON

b. Hak/OHHAs AJTMHHEE TePICHIUKYIIpa +

C. IPOEKIMS HAKJIOHHOW KOpOoY€ MEePIEeHIUKYJIIApa

4. Eciii iBe mapaJjiie/ibHbIE IVIOCKOCTH NepeceYb TPeTheii, To:
a. JINHUK TICPECEUCHUS PABHBI

b. muHMK epeceveHus mapaIeIbHbI +

C. JINHUM TIEPECEUCHUS TTEPIICHAUKYIIAPHBI

S. Eciiv ogHAa U3 ABYX IVIOCKOCTE! MPOXOAUT Yepe3 NpPsMylo,
NepPHeHIUKYJIAPHYIO K APYrod MJIOCKOCTH, TO TAKHE IJIOCKOCTH:
d. mapajjieiabHbI

b. mepneHuKyIsApHEI +

C. 3aBHCHUT OT yCJIOBM: 3aJ1a4u
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6. Eciin yros Mme:kny aAByms npsiMmbiMu paBeH 90°, To 3Tu npsimMbie:
a. CKpeIIMBaIouecs

b. mapasnnenbHbI

C. IePIIECHIUKYIISIPHBI +

3amayu no reme:
3amaua 1.IIpsamas OA nepnenaukynsipHa k miockoctu OBC, u Touka O

aBisieTcsa cepeanHoit otpeska AD. Jlokaxure, uto AB = DB; AB = AC, ecaiu OB
=0C; OB =0C, ectu AB = AC.

3amaya 2. IIpsamad a nmepneHIUKYJIIpHA K IUIOCKOCTH O U NEPHEHAUKYISAPHA K
npssMor b, He Jexared B ATOM IUIocKocTH. Jlokaxkute, uyTo b mapamienbHa o

3amaya 3. M3 Toukm M nmpoBeneH mnepneHAuKyisip MB Kk  mmockoctu
npsaMmoyroiapHuka ABCD. [loxkaxwute, urto Tpeyrompauku AMD u MCD
IIPSAAMOYTOJIBHBIE.

3anava 4. Touku A, M u O nexxar Ha IpsAMOU, IEPIICHANKYJIIPHON K ITIOCKOCTH O,
a touku O, B, C u D nexar B ruiockoctu o. Kakue U3 cieyromux yriioB sSBJISIFOTCS
MPSIMBIMU: AOB, MOC, DAM, DOA, BMO

3agaya S. Ilpsmas CD nepneHaukynsipHa K IUIOCKOCTH IIPABUIBHOTO
tpeyroapauka ABC. Uepes nentp O 3Toro tpeyroyibHuka nposeaeHa npsmas OK,
napaiutenbHas npsimoit CD. UsBectHo, uto AB = 1613 cm, OK = 12 cM, CD = 16
cM. Haninure paccrosaus or touek D m K no BepmimH A u B TpeyronpHuka.

3amaya 6. [loxaxure, 4TO €CIM OJHA MX JABYX MNapAJUIEIBHBIX IIOCKOCTEN
NEPHEHANKYJIIPHA K NPSIMOW, TO M Jpyras IUIOCKOCTh NEPIEHIUKYJSPHA K 3TON
IIPSIMOM.

3amaua 7.Ilpsimast a nepecekaeT mIOCKOCTh 0 B Touke M U He NepNeHIUKYJIIpHA K
3TOM MIOCKOCTH. JJOKaKUTE, 4YTO B IIJIOCKOCTH 0, Y€PE3 TOUKY M IpOoXOaUT mpsimasl,
MEePIIEHAUKYJISIpHAs K PAMON a, 151 IIPUTOM TOJIBKO OJ1Ha

3amauya 8.Yepes Touky O nepecedyeHus: AUaroHajie KBajpara, CTOpPOHA KOTOPOTO
paBHa a, mpoBeaeHa mnpsmas OK, mepneHIuKyJspHas K IJIOCKOCTA KBajpara.
Haiimute paccrossame ot Toukm K po Bepmmu kBampata, ecnmu OK = b.

3agaua 9.B tpeyronbnuke ABC nmano: C = 90, AC = 6 cm, BC = 8 cm, CM —
menuana. Yepes BepumHy C npoeneHa mnpsmas CK, neprneHIuKyispHas K
miockoctu  TpeyroabHuka ABC, mpuuem CK = 12 cm. Haiigute KM.

3agaua 10. B tpeyronsauke ABC cymma yrinoB A u B pasna 90o. IIpsmas BD
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nepneHauKysipHa K miockoctd ABC. Jlokaxure, uto CD nepnenaukyisipaa AC.

Tema 3.3. JlekapTOBbI KOOPAUHATHI U BEKTOPHI B IPOCTPAHCTBE.
KoHTposibHBIE BONIPOCHI 110 TeMe:
1. Yto Ha3bIBaeTCS MPSIMOYTOJILHON CUCTEMOM KOOPAUHAT HA IMIIOCKOCTH?
2. KTo BIiepBbI€ BBEJ 3TO IMOHATHE?
3. Kak 3amaercs Touka Ha IPSIMOYTOJILHOM CHCTEME KOOPAMHAT?
4. Kak 3a/1a10TCs TOUKH JIeXkKale Ha KOOPUHATHBIX MPSMBIX?
5. UTo Ha3bIBAIOT BEKTOPOM?
6. BeimoHseTCS M MpaBWIIO MapajuiejiorpaMMa | IPaBUIIO TPEYTOIbHUKA B CITydae
CJI0’KEHUSI BEKTOPOB B IMPOCTPAHCTBE?
7. ChopMmynupyiTe NpaBuUo Tapauienenunena sl CIOXKEHUS BEKTOPOB B
IIPOCTPAHCTBE?
8. Kakue BeKTOpbI Ha3bIBAIOTCSI PABHBIMU?
9. Kakue  BeKTOpbl  HA3bIBAIOTCS  COHAMPABICHHBIMH B  MPOCTPAHCTBE;
MIPOTUBOIOJIOKHO HAIIPABICHHBIMH B IPOCTPAHCTBE?

TecToBBIE 3a]aHNA

1. Kakoe yTBep:KIeHue BepHoe:

a. JIF0OBIE JIBa COHAPABJICHHBIX BEKTOPA KOJIITMHEAPHBI +

b. moObIe 1Ba KOJUTMHEAPHBIX BEKTOPA PaBHBI

C. JIt0OBI€ JIBa KOJUTMHEAPHBIX BEKTOPa MPOTUBOMOJIOKHO HAIIPaBICHbI

2. MoayeM BeKTOpa Ha3bIBAETCH VIMHA BEKTOPA, BbIPAKEHHAA:
a. OyKBEHHBIM BBIPAKEHUEM

b. BEKTOPHBIM BBIpaXKCHHEM

C. YMCJIIOBBIM BBIpAXKECHUEM +

3. HanpaBJieHHBbIH 0TPe30K (BEKTOP), JJIMHA KOTOPOT0 PABHA HYJIIO:
a. TIOJIOKUTEIIbHBINA BEKTOP

b. oTpuIaTENTBHBIN BEKTOP

C. HyJIEBOM BEKTOp +

4. BeKTOPBI HA3bIBAKTCSI PABHBIMH, €CJIH:
a. OHU COHAITPABJICHBI U MX JUTHHBI PABHBI +
b. oHU KOJUTMHEAPHBI

C. o0a BapraHTa BEPHbI

5. /IBa HeHYJIeBbIX BEKTOPA, JiesKale HA OJJHOW NMPAMOM WJIM HA
NapaLIeJIbHbIX NPAMBIX, HA3bIBAKOTCH:

a. KOJUIMHEapHbIMH +

b. coHampaBIICHHBIMU

C. IPOTUBOMOJIO)KHO HAIPABJICHHBIMU

6. OTpe3ok, 1151 KOTOPOT0 YKa3aHO, KAKO#i U3 ero KOHIOB SIBJISIETCSI HAYAJIOM,
a KaKoi — KOHLIOM, Ha3bIBaeTCsl:
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d. mpsmast
b. myu

3agauu no reme:
3amaya 1. [';e nexxar Te TOYKU MPOCTPAHCTBA, JJISI KOTOPHIX KOOPAMHATHI X U Y
paBHBI HYJIIO?

3apaua 2. [lansl Touku A(1;2;3), B(0;1;2), C(0;0;3), D(1;2;0). Kakue u3 3Tux To4eK
Jexart: 1) B IIIOCKOCTH XY; 2) Ha OCH Z; 3) B INIOCKOCTH yZ?

3apauya 3. Jlana Ttouka A(1;2;3). Halimute ocHOBaHHE NEpPIEHIUKYISPOB,
OMYIIEHHBIX U3 3TOM TOYKH Ha KOOPJUHATHBIE OCH U KOOPJAUHATHBIC MIOCKOCTH.

3apaua 4. B mnockocty Xy Haiaute Touky D(X;y;0), paBHOyJal€HHYIO OT TpeX
nauaeix Touek: A(0;1;-1), B(-1;0;1), C(0;-1;0).

3apava 5. Haiinure Touku, paBHooTcTosmue oT Touek (0;0;1), (0;1;0), (1;0;0) u
OTCTOSIIINE OT TJIOCKOCTH YZ Ha PacCTOSTHUE 2.

3agaua 6. CocTaBbTe ypaBHEHHE T'€OMETPUUYECKOTO MeCTa TOYEK MPOCTPAHCTBA,
paBHOyAaneHHbIX OT TOuku A(1;2;3) 1 Havana KOOpUHAT.

3apaua 7. [loxaxute, uro yerhipexyroibHuk ABCD ¢ BepmmHamMu B TOUYKax
A(1;3;2), B(0;2;4), c(1;1;4), D(2;2;2) siBaseTcs mapajiieorpaMMOM.

3anaua 8. Jlokaxkure, 4TO cepeMHa OTpe3Ka ¢ KoHmamu B Toukax C(a;b;c) u D(p;q;-
C) JIEKUT B TUIOCKOCTH XY.

3amaua 9. lansl Toukwu (1;2;3), (0;-1;2), (1;0;-3). HaiiguTte TOUKH, CAMMETPHYHBIC
JTAHHBIM OTHOCHTEIBHO KOOPIUHATHBIX TIOCKOCTEH.

3agaua 10.0tpe3ok pymHOM 10 M nepecekaeT mIoCKOCTh, KOHIIBI €r0 HAXOISITCS Ha
paccTossHUSAX 2 M U 3 M OT IUIOCKOCTH. HaliuTe yroyn Mexay JaHHBIM OTPE3KOM U
IJIOCKOCTBIO.

3ajanmne —kaprouka 1
1. HaiinuTe Ha ocu X TOUKH, KOTOpbIE yAaJeHbl OT TOUKHU A (4, -2, 3) Ha paccTosHUU 7.

2. Hauwr tpu Bepmuubl A (0, 2, -3), B (-1, 1, 1), C (2, -2, -1) mapainenorpaMmma
ABCD. Halinure KOOpAUHATHI Y€TBEPTOW BEPIIUHBI D.
3. Ilpu kakom M BekTopsl (1, -2, 4m) u (2, 2m+1, -m) neprneHIUKYIAPHBI?

3ananmne —KapTouKa 2

1. Haiinure Ha OCH Y TOYKH, KOTOpBIE YJaJeHbl OT TOUKH A (-3, 2, 4) Ha pacCTOAHUU
13.

2. Jlauer Tpu Bepmmabel A (2, 1, 3),C(-2 1, 5),D (-1, 2, 1) mapamreisorpamMmma
ABCD. Hailimute KoopAMHATHI Y€TBEPTOU BEpIIMHBI B.
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3. Bektopsl (n, -2, 1) u & (n, 1, -n) neprneHaukyaspHsl. Haiigure n.

KonTposbnasi pabora.

1.ABCDA 1B 1C 1D (1)- xy0. M300pa3ute Ha pUCYHKE BEKTOPHI, paBHbIE:
a) (AC 1) +(DA 1)7+(B_1B) +(BA)~

0)(BA 1)™-(B 1C 1)"

2. Jlansl Bexktopsl a(-1;2;3) u b(5;x;-1). Ilpu kakux 3HaAYEHUSAX X BEKTOPHI a U b
MEPIICHIUKYISIPHBI?

3. Mausl Bektopsl a(3;-5;2) u b(0;7;-1). Halinute xoopaunathl BekTopa (2a) ~-(3b)

4. JlaHbI KOOPAUHATHI TOYCK
A(1;-1;-4), B(-3;-1;0, C(-1;2;5), D(2;-3;1). Haiimure KOCHHYC yria MeEXIy
sekropamu (AB) ~ u (CD) ~.

5. Haniiure nepuMeTp TpeyrojabHUKA C BEPLIMHAMU
A (3;-7;4), B(5;-3;2), C(1,3;-10).

6. Hamuimure ypaBHEHHE MIOCKOCTH, MPOXOJIAIIEH Yepe3 cepeuHy orpeska AB
NepIEHANKYJIAPHO K Hemy , eciin A (3,-4,7) u B (1,0,-1).

PA3AEJI 4. OcHoBbl TpUroHoMeTpun. Tpuronomerpudeckne GyHKIuH.
Tema 4.1. TpuronomMmerpuyeckue (PyHKIUN YMCJIOBOI0 ApryMeHTa

KoHTpoJibHBIE BONIPOCHI 110 TeMe:
1. Yro Takoe yron B 1 paguan?
2. JlaiiTe onpeaeneHrne CUHYCca U KOCUHYyCca Yucia .
3. JlaitTe onpenienieHre TaHreHca M KOTaHT'€HCa Ynciia .
4. Kak 3aBUCAT 3HAKH OT TOr0, B KAKOW KOOPJAMHATHOW YETBEPTH JICKUT TOUYKA ?
5. aitTe onpenenenne PyHKIIMN U TIEPEUUCITUTE €€ CBOWCTBA.

TecToBble 3a1aHuA:

1. YTo u3 ce0s1 mpeacTaBJsieT CHHYC TPeyroJbHUKa?

. OTHOIIIEHUE MPUJIEIKAIIETO KaTeTa K TUIIOTCHY3¢e

. OTHOIIIEHUE MPOTHUBOJIEKAIIETO KaTeTa K MPUJICKAIIEMY
. OTHOIIIEHUE POTUBOJIEKAIIETO KaTeTa K TUIIOTeHY3¢e +

o o

.SiN2A+...=1
tg? A

. COS? A +
ctg? A

O TN

w

. Kakoe HauMeHb1Iee 3HaYeHne Yy uMeeT QYHKIuUA y = sin x?
-1+

o
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b.0
c.-2

4. Yemy paBen yroJ 90° nmo pagnanHoi mepe yrJa?

a. T

b. 3n/4

c.m/2 +
S5.ctgx =...

a. cos x/sin x +
b. tg x/ cos X

C. 2sin X - tg X

6. Uto u3 ceds nmpeacTaBjasieT KOCHHYC TPEeYyroJibHUKA?
a. OTHOILLIEHHUE MPUJIEKAIIEr0 KaTeTa K THIIOTEHY3€ +

b. OTHOIIEHHE MPOTUBOJIEKAIIETO KaTeTa K MPUIIeKAIIEMY
C. OTHOILLIEHHE MPOTHUBOJIEKAIIETO KATETA K TUIIOTEHY3€

3aaauu mo Teme:
1. JlaHo 3HaueHHE CHHYCAa HEKOTOPOTO yria

Haiiti cost, tgt, ctgt.
tgt=——, Tt <m

2. 3anaHa byHKLHS g 12 cost, sint, ctgt.

. Haiitu

3. HalimuTe 3HaueHus Jpyrux TpeX OCHOBHBIX TPUTOHOMETPUUECKHUX (DYHKIIHM,

. 3 3T
sin & :'g <o <—

cClin
1- cosa +cos2a

4. YupoctuTte BeIpakenue Sin2a- sina

5. IlpuBenuTe TPUTOHOMETPUUECKYIO (DYHKIIUIO MPOU3BOJILHOTO apryMEHTa K
TPUTOHOMETPUUECKON (DYHKIIMH OCTPOTO yTIa:
1T H 187

sin340°, cos- tg(- 523°%), ctg —=

1. 0 ,
c0s295°, sinll- 1370, ctgaar?, g 1%

2. 0 81 6 .
sin(- 305"), cosH- 157 H tg392°, ctgll - 17 H
sin(- 267°), cos@ ctg(- 682°), tgll- H

4. 3 0
cos(- 305"), sin 2% , ctg287°, gH H
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cos365°, sinll- 2] g(- 451°), cigll- =
6. 07 470 7 5 :

6. HalimuTe 3HaueHus JpyruX TPEX OCHOBHBIX TPUTOHOMETPUUECKUX (DYHKITHHA,
ecIH

12
sinad =— —<a<uma
13 .
o cosa=-0,6 E<a<ﬁ
. 3 37
sing =-— —<ag<27
3 51 2 ]
T<L<a<—

7. YIIpOCTUTDH BBIPAKEHHUE.

1. sin2¢ -cos3¢ - cos2a sin3a - sina

2. sin2¢ -sin3a - cos2a -cos3a + cosda

. 2T a L S
sin — -cos — + cos — -sin—
3. 15 5 15 5-

Ja J LT T
COS— -COS—— - SIn — -sIn —

4.7 42 742

H LT 4 I, 4JTH
sin — -c0s — + C0S — -sin —
5. 0 7 21 7 21[

(cos54° -c0s9° +sin54° -sin 90) 2.

o

Tema 4.2. OcHOBHBIC CBOMCTBA QyHKIUIA.
KoHTpoJsbHBIE BONIPOCHI 110 TeMe:
1.®yHKIMs 1 UX TpaduKy.
2.YeTHble U HEUETHbIE (PYHKIINU.
3.IlepnoaAMYHOCTH TPUTOHOMETPUIECKUX (DYHKITUH.
4.Bo3pacranue 1 yobiBaHue QyHKIUI. DKCTPEMYMBI.
5.UccnenoBanue QpyHKIMIA.
6.CBolicTBa TPUTOHOMETPUUYECKUX (PYHKIIUHA.
7.I'apMoHnYecKue KojaeOaHus.
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TecTOBBIC 3aJaHNUA:

1. Ecan Ha Bceii 00s1acTH onpenesieHusi yHKIMUA BbINOJHAETCH yCJI0BHE:

f(— X) = —f(x), To pyHKIUS HA3BIBAETCH. ..
a. 4ETHOU

b. HEUETHON+

C. HU YETHOM, HU HEUETHOU

2. ®yuknus f(X) Ha3pIBaeTCss MOHOTOHHO Bo3pacTaomleii Ha [a,b], eciin

JJIS X1 M X2 U3 [a,b] BbINOJIHSIETCH yCI0BHE:
a. ecim X2 > X, 10 f(X2) > f(X1)+
b. ecim X2 > X1, T0 f(X2) < f(X1);
C.ecnu X2 > Xi, T0 T(X2) = f(X1).

3. Bce 3HaveHus1, KOTOPble IPUHUMAaET He3aBUCHUMAs NepeMeHHast X

o0pa3syor:

a. obnacth onpeaeneHus QyHKIUU+

b. MHOXeCTBO 3HaYCHUI (HYHKIIUU

C. MPOMEXYTOK BO3pacTaHus PyHKIIUU

4. ®ynkuus y = f(X) Ha3pIBaeTcst Y€THOM HA Bceii 00J1aCTH oNpeneIeHNs], eCJIn

14151 Jiroooro xeD(y) cnpaBeainBo yCJI0OBHE:
a. f(— x) = f(x)+

b. f(— x) = —f(x)

C. f(— x) # f(x) u f(— x) #—(X)

5. Ecam 1uist X1 1 X2 U3 [a,b] BeImoJiHsieTest ycaoBue: npu X2 > X1, f(X2) < f(X1)

(pyHkumen Ha3bIBaeTcs...

d. MOHOTOHHO yOBIBAIOIIIEH HA JAHHOM YKCJIOBOM MPOMEKYTKE+
b. MOHOTOHHO BO3pacTaroIIeH HAa JAHHOM YHCIIOBOM IIPOMEKYTKE
C. MOHOTOHHOW Ha JaHHOM YHCIIOBOM ITPOMEKYTKE

6. I'paduk HedéTHON PYHKIIMH CHMMETPUYEH OTHOCUTEJILHO:
a. ocu Oy

b. ocu Ox

C. Ha4yaj1a KoopauHaT+

3axaum nmo remMe:

foo= |22
1. Haiinure o6nacts onpeaeneHus QyHKIUU =43
fix)=log, =X

2. Haiigute obnacTh onpeneiaeHus pyHKIuu
38
. Feo=, {—3‘
3. Haitnure oOnacth onpenenenus GyHKIUU
X

5 fixi=leg, %
4. Halinute o6acTh onpeneneHus: GyHKIIMU +ox
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. foo=_j-X+S
5.Haiinure obnacte onpeneneHus: GyHKIUA x=— 64
foo=log, 2X=X

ks

6.Haiigute obnacTts onpeneneHust QyHKIIMN +5

7. octpoiite rpaduk GyHkimu Y=—X+4. TIpu kakux 3HAUEHUAX X QyHKIUS
PUHUMAET OTPHUIIATEILHBIC 3HAUCHUS ?

8.ITocTpoiite rpadux ¢ymkumu Y=X —4 [Ipn kakux 3HaueHHsX * QyHKIMA
MPUHUMAET TOJIOKUTENIbHBIC 3HAUCHUS?

9.IToctpoiite rpaduk GpyHkmun Y=X —4UY=—X+2 y ykaxuTe KOOPAUHATHI TOUEK
NepeceyeH st 3TUX rpauKoB.

10.ITocTpoiite rpaduk GyHKIMH Y=—X +4UY=X—2 y yKaxuTe KOOPAHUHATHI TOUEK
NepeceveHusl 3TUX TpadUKoB.

12 Iloctpoiite rpadpuk Qynkmum Y=X +1  VkaxkuTe NmpoMeKyToK, B KOTOPOM
(GyHKUHS yOBIBAET.

13.IToctpoiite Tpadpuk QyHKIUUM Y=X *+2. YkakuTe NPOMEKYTOK, B KOTOPOM
GbyHKIIHS BO3pACTaeT.

3ananue — kaprouka 1
_ x4+l

. Flxl=—
1. Haiimute oOnacTh onpeneneHuss GyHKUUN XT—4

2. Haiimure o6rmacth 3HaueHnit GpyHkimu [ ¥1=%""+2

3. Uccnenyiite Ha YETHOCTh U HEYETHOCTH (DYHKITUIO

F.”{]=En:-:us:': - -
a) 2% 45 : 6) fixi= +x s lx-c0sx

3ananue — KapTo4Ka 2

1. Tlocrpoiite rpadpuk dynxmun ¥ =¥+3° =1 Tlonpsysce rpadurom, Haiigure

MPOMEKYTKU BO3pACTaHUA U YObIBaHUS PYHKIIUHU, IKCTPEMYM (DYHKITUH.

2. Haiite dynKuio, o6paTHyto K GyHkimn ¥=+*+3  Tloctpoiite rpadhuk JaHHOI
byHkunu U rpa@uk o0paTHOM K JaHHOU (PYHKIIMU; YKAXKUTE 001aCTh ONpEAeIICHUS
1 MHO>KECTBO 3HAUEHUUN KaXKIOU U3 HUX.

3ajanne — kapTouka 3

" o=
1. Haiimute obnacTs onpeneneHus: GyHKIIUN -5
2. Haiizure oGmactb 3HaueHnil gpyskmun [ ¥1=2 "+
3. Uccnenyiite Ha YETHOCTh U HEYETHOCTH (PYHKIUIO

fix) =6 "+x'ts 2o sy

2sin x

a) "7 1 6)

3amanue — kapTouka 4
1. Tloctpoiite rpaduk GyHKIUH + = . Tlonw3ysice rpadukoM, HalguTe
IPOMEXKYTKH BO3pACTaHUS U yObIBAaHUS (PYHKIIHH, SKCTPEMYM (YHKIUH.

(x-5"+2

31



o — _2 o o
2. Haitnure Qpynkuuio, oOpatHyto k pynkuuu ¥=+*~<_ [locTtpoiiTe rpaduk JaHHON
GbyHKIUU U Tpaduk oOpaTHOM K TaHHOW (PYHKIIUM; YKaKUTE 00JIaCTh ONpe/IeIeHUS
¥ MHOKECTBO 3HAUCHUH KaXKJI0H U3 HUX.

Tema 4.3. PemieHue TpMroHOMeTPUYECKUX YPABHEHMd M HEPABEHCTB.
KoHTposbHBIE BONIPOCHI 110 TEMe:
1. Kakue ypaBHEHUsI Ha3bIBAIOTCSl TPUTOHOMETPUYECKUMU?
2. Kakue BUIbI TPUTOHOMETPUYECKUX YPaBHEHUH BBl 3HaeTE?
3. Kakue ypaBHEHHS HA3bIBAIOTCA MPOCTEUIIMMU  TPUTOHOMETPHUUYECKUMHU
ypaBHEHUSIMHU?
4. Kakue ypaBHEHUsI HA3bIBAIOTCS OJTHOPOIHBIMU?
5. Kakue ypaBHEHUs HA3bIBAIOTCS KBAJIPATHBIMU?
6. Kakne ypaBHEHUS HA3bIBAIOTCS HEOTHOPOIHBIMHI?
7. Kakue criocoObl penieHus: TPUroHOMETPUYECKUX YPaBHEHU BbI 3HaeTeE?

TecToBble 3a1aHUA:

1. Kakoe pemieHue uMeeT TPUTOHOMETPUYECKOe YPaBHeHHe Sin(X) = a, ecJiu |a|
<1?

a. x = (-1)"arcsin(a) + wn +

b. x = arccos(-a) - 2zn

c. X = arcsin(a)n + zn

2. Kak BoIruisauT popmyJia cioxeHus?
a.sin(x +y)=sinxcosy+cosxsiny +
b.sin(x+y)=tgxsiny+sinxtgy
c.sin(x +y)=sinxctgy-ctgxsiny

3. YUemy paBeH pe3y abTaT BbIpaskeHus: sin’X - 1 + C0S’X mocJie ynpoueHnus?
a.0+

b.1

C. COSX

4.1gx=1
a.xX=nl6-2ntn,NnE€Z
b.x=-3x+nn,Nn€Z
C.X=md+nn,neZ+

5. Ilpu kaKkuX 3HAYEHHUSAX 2 YPABHEHHUE SinX=a uMeeT X0T Obl 0/IHO pelIeHue:
a. [-1;1] +

b. 2

c. [-2;2]

6. IIpocTeiiluMMN TPUTOHOMETPUYECKHUMH YPABHEHUAMH HA3BIBAKOT
ypaBHeHl/lﬂ BHU/IA:
a.sinx=a+
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b.sina=x
C. Sin X = bx

3ajgauu no reme:

Zsin2x+—=—=3
1. Pemute ypaBHeHUE SIMZX

.3 3 :
2. Pemnre ypaBuenue +51 ¥ 3 |tex] yoos T x +1=0

Cos 33X + 5_- 4
3. Pemmre ypaBHEHHE os3x

3
T oein T it e
4. PemuTh ypaBHeHHe < FB<¥ CE X —sin x=3oosx+l

5. Pemnre ypaBHeHus:

sinx = 0,52
cosdx =0
X

tgX +1=
g4+ 0

. (X T
sinZ2+Z |=-1
2c0s’ x—3cosx+1=0

6.PemmTe HepaBeHCTBA:!

tgx = -1
1—2COS§ >0

2sinx=>1

n). V2
oS dX+= |>——

sin{g—x+£]<£
2

2 12

KonTposbHasi pabora nmo teme:

1. ITycte *° - HAUMEHBIIHI MOJIOKUTEIBHBINA KOPEHb YPaBHEHUSI

2sin” x +sinxcosx—3cos” x =0  Hajigure 19X
1 f >
. (——-Dv25-x" =0
2. YKaxure 4yucio KOpHCHU YpaBHCHUA cos” x
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3. CKOIIBKO KOpHEii nMeeT ypasHenue:; 117+ D108, (1-x7) =0

4 HaiijiuTe CyMMy LIENIBIX 3HAYEHUM QyHKIUM Y = VIsin® x+6cosx+16

5. Pemnre HepaBeHCTBaA:

tng\@
cos£x+%}s —Q

2

(X T 1
SIN| —4+—=|>=
[4 3} 3

SIN2X > —/3

PA3JAEJI 5. MHOrorpaHHMKH U TeJIa BPallleHUs
Tema 5.1. MHOTOTpaHHUKH.
KoHTpoJsbHBIE BONIPOCHI 110 TeMe:
1. YTto Ha3bIBAa€TCSI MHOIOIPAaHHUKOM?
2. HazoBuTe npocTeiiime BUIbl MHOTOTPAaHHUKOB.
3. Kakue Tpu BU1a 3JIEMEHTOB €CTh Yy Ka)XKJ10I0 MHOTOTpaHHUKA?
4. Yto Takoe rpaHb? pedpo? BepimHa?
5. Kakoli MHOTOrpaHHUK Ha3bIBA€TCS BBITYKIBIM?
6. B uem cocTout Teopema Ditnepa’?

TecTOoBBIE 3aJaHNUA:

1.0npeaesienue npu3sMsbl

a. MHOrorpaHHuk, COCTaBJICHHBIM U3 ABYX N-YTOJBbHUKOB U N MapauieiorpaMMoOB
b. MHOrorpaHHHK, COCTaBJICHHBINH U3 IBYX PaBHBIX N-yrOJbHUKOB,
PACIIOJIOKEHHBIX B MapalJIeIbHbIX MJIOCKOCTSIX, U N MapasuieiorpaMMoB +

C. MHoOrorpaHHuk, COCTaBJICHHBIN U3 N-yTrOJILHUKOB U N MapaJijieIorpaMMOB

2. A3mepeHUusiMM NPSIMOYTOJILHOTO TNapaJulesienuieaa Ha3bIBAKTCH:
a. JImuHBI IPOM3BOJBHO B3ATHIX JAUArOHAICH

b. Jlmuasl Tpex paBHBIX peOep Mmapauieenumneaa

C. lnuHbI Tpex pedbep, UMEIONMUX OOIIyI0 BepIIuHY +

3. OnpenesieHne MUPAMUIBI

a. MHOrorpaHHHK, COCTaBJICHHBIH U3 IBYX N-YTOJbHUKOB M N-TPEYrOJILHUKOB

b. MHOrorpaHHHK, COCTaBICHHBIN U3 JBYX PaBHBIX N-yrOJbHUKOB,
PaCIOJIOKEHHBIX B MapalIeIbHBIX IIIOCKOCTAX, U N MapajijieiorpaMMOB

C. MHOrorpaHHMK, COCTaBJICHHBIH U3 OJHOIO N-yroJIbHUKA U N-TPEYrOJbHUKOB +

4. Yo mpeacrapJsieT co00ii 60KoBasi rpaHb MUPaAMUAbI?
a. Kpyr
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b. IIpssMmoyTONBHUK
C. TpeyronpHuk +

5. Kakasi ¢purypa He Mo:keT ObITh B OCHOBAHMHU MUPAMUAbI?
a. Tpaneuus

b. Kpyr +

C. TpeyroinpHUK

6. Uto npeacrapJisier c000ii 00K0OBasi NOBEPXHOCTH NPABUJILHOM NPU3MbI
a. [TapannenorpamMm

b. Kpyr
C. [IpssmoyrosnbHuK +

3apaum o reme:

3agauya 1. KinaccHoe moMenieHue 1o CaHUTapHbIM HOPMaM JOJKHO OBITh TaKUM,
YTOOBI Ha OJIHOTO y4Yallerocs MpUXoauioch He MeHee 6M3 Bo3ayxa. MOXHO Ju B
KaOWHETEe C mapamMeTpaMu: JJIuHa=8M, IUPUHA=OM, BbICOTa=3,6M 3aHUMAThCA 25
y4alumcs, He Hapyliasi CAHUTApHOW HOPMBI?

3agaya 2. dnakoH Myxckoil TyanetHoil Bomel «Kenzo» wumeer dopmy
PSAMOYTOJIBHOTO TMapajIeienuIlela ¢ pa3MepaMu: JUIMHA=4cM, mmpuHa=1,5¢cwm,
BbICOTa=8CcM. MyxunHa pacxonyer lcm3 tyanmetHod Boasl 3a 3 nHs. CKOJBKO
JTHEW MBI CMOYKEM HACJIaXKIaThCsl 3a1axoM 3TOro napdroma u3 Takoro gaakoHa?
3anaua 3. B ocHOBaHUM MPSMOW TPEYrOJbHOW MPU3MBI JICKHUT TPEYTOJIBHUK CO
ctopoHamMu 5 u 3cMm U yriaoMm Mmexnay Humu 120° . Haiftu mmomans GOKOBOM
IIOBEPXHOCTH, €CIIM HauboJIbIIas U3 IIOoNmaneil 00OKOBOM rpaHu paBHa35cM2,
3anaua 4. B npsiMoil msATHYTOIBHOM Mpu3Me Bee pedpa paBHbl. [1nomans 60xoBoi
nosepxHocty pasHa 80 cm?. Haiiaure BBICOTY MPU3MBIL

3anpava 5. Jlano: nmapamnenenunen, AB=8cm, BC=6c¢cwM, AC1=5V5cm. Haiitu: S 6.11
3agaua 6. B npaBuibHOM TpeyroapHOM MUPAMHIE CO CTOPOHON OCHOBaHHUS 12cM
1 00KOBBIMH peOpamu 1o 10 cM HalTH TIoHaAs OOKOBOM MOBEPXHOCTH.

3anava 7. B npaBunbHoil uetbipexyronbHoit mupamuae SABCD O — uentp
ocHoBaHus, S — BepimuHa, SD=17, BD=16. Haiiqute qnuny otpeska SO.

3ajgaua 8. JaHo: npsimoyrodibHbIi napamienenunesq ABCDA1B1C1D1,
AB =4, BB 1= 3, BC =1. Haiinure: IUIOIIAb MMOBEPXHOCTH
TpeyroasHoi npusmel ABB1DCCL.

3ajanmne —kaprouka 1.

1. B ipsAMOYroiapsHOM MapajuiesIenuIleIe CTOPOHBI OCHOBAHUS PaBHBI 12¢M U ScMm.
JluaroHanp mapajienenueaa o0pa3yeT C IUIOCKOCTbIO OCHOBaHHS yroi 45 °.
Haiinure miomnaas 60KOBOM MOBEPXHOCTH MapaslieieuIea.

2. B nmpaBuIbHOM YETHIPEXYTOJILHOM MUpaMUJIe CTOpOHA OCHOBaHUA paBHa 10cMm, a
BbIcOTa 12¢cM. Haliiure miomaap MojaHOM MOBEPXHOCTH MTUPAMU/IBI.

3aganue —kapTouka 2.
1. Halimure CTOpOHY OCHOBAaHMS U BBICOTY IIPaBUIIBHOW YETBHIPEXYTOJIbHON PU3MBI,
eClt Spom=90cM?, Sgo=40cM?,
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2. B npaBuiIbHOM 4eTHIPEXYTOIBHON MUpaMuae BbicOTa paBHa 12cMm, a anodema -
15cm. HaiiauTe mmoniaib MOJHOW MOBEPXHOCTH MTUPAMU/IBI.

3ajanne —kapTouka 3.
1. CropoHa ocHOBaHUA MPABUJIBHON YETHIPEXYTOIBLHON MUpPAMUIbI paBHa 12¢cM, a
BBICOTA ITUpaMu/ibl - Halimure 60koBOE pedpo MupaMu/ibl.

2. B ocuoBannu npsmoi npusMbl ABCDAB;CiD; nexxut mapamnenorpamm co
CTOpOHaMHU 3¢M M 6¢M | yrioM Mexay Humu 60°. {uaronans BiD oGpasyer c
IUTOCKOCThI0 OocHOBanus yros 30°. Haiigure miomans OOKOBOH MOBEPXHOCTH
PU3MBI.

Tema 5.2. Tesia BpameHust.
KoHTpoJibHbIE BONPOCHI 110 TeMe:
1. HazoBute reomerpuueckue (pUrypbl, KOTOPbIE MOXKHO BCTPETUTDh B apXUTEKTYPE,
B )KMBOIIMCH, B IPUPOJIE, B OBITY.
2. [Toyemy 5Tu Tena Ha3bIBAIOTCA TEJIAMU BpaIICHUS ?
3. Bpamenuem kakux ¢uryp o0pa3yroTcsi HWIHHIP, KOHYC, YCEUEHHBIN KOHYC, 111ap,
cdepa, Top, MapadboIOu I, FLIUIICOUI, TuniepooIon?

TecToBble 3a1aHUA:

1. O0bemHbBIE TEJIa, KOTOPbIe BO3HMKAIOT NPU BPAalllCHUM HEKOH IJIOCKOM
¢purypsbl, KoTopasi, B CBOIO 04epe/b, OTPAHNYEHA KPUBOI U KPYTUTCS BOKPYT
OCH, JIe;Kalied B TOH Ke IMJI0CKOCTH:

a. Tena Kpy4yeHHusl

b. Tena oOpameHus

C. TeJa BpaleHus +

2. 'eomeTpuueckas purypa, koropasi o00pasoBaHa B pe3yJbTaTe BpallleHUsI
NMPAMOYI0JbHOI'0 TPEYroJIbHUKA BOKPYI OTHOI'0 U3 CBOMX KATETOB:

a. KOHYC +

b. Top

C. wap

3. I'eomerpuueckasi purypa, koropasi 00pa3zoBaHa B pe3yJbTaTe BpalleHUs!
MOJIYKPYyra BOKpPYI AHaMeTpa pa3pesa:

a. map +

b. Top

C. UAJIUH]IP

4. 'eomeTpuueckasi purypa, KoTopasi ooOpa3oBaHa B pe3yJibTaTe BpalleHUst
MPSIMOYTOJIbHUKA BOKPYT O/THOM U3 €ro CTOPOH:

a. map

b. uamHIp +

C. KOHYC
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5. Ilimomaas 00KOBOI MOBEPXHOCTH KOHYCA MOKHO BHIYHCIUTH 110 popmy.ie...
a. S60K =nRl +

0. 5601( = nRH

8. S60K = nlH

6. Ilsomaas 60KOBOI MOBEPXHOCTH MUJIHHAPA MOKHO BHIYUCIUTD IO
dhopmyure...

d. 5601( = nRH

b. 5601( T[RZH

C. S60K = 2nRH +

3agayu no reme:

3agaua 1.Paguyc ocHoBanus nuimvHapa 2 M, a BeicoTa 3 M. Halaure nuaroHalb
OCEBOI'0 CEUECHUS.

3agaua 2. OceBoe cedueHrE NWIMHApPA KBAAPAT, Iuiomaab kotoporo Q. Haligure
IJIOIIA/Ib OCHOBAHUS IWJIMH]IPA.

3apaua 3. Beicota munmuHapa 6 cM, pagnyc ocHOBaHHS 5 cM. Haiinure mmommanb
CEYEHUs, MPOBEICHHOI0 MapaJJIEIbHO OCH [WIMHAPA HA paCCTOSIHUU 4 CM OT HEe.
3anaua 3. Beicota mummHapa 6 aM, paauyc ocHoBaHus 5 am. KoHIibr oTpeska AB,
paBHoro 10 aM, Jie)kat Ha OKPYKHOCTSIX 000MX ocHOBaHui. Halinute kparuaiiiiee
pacCTOsIHUE OT HETO JI0 OCH.

3agauva 4. B mwiMHOp BOMcaHa MpaBWiIbHAs IIECTUYTOJbHAs mnpusma. Haiinure
Yrod MEXIy TUaroHajibi0 €e OOKOBOW TpaHW M OChIO LUJIUHIpPA, €CIH PaJUYC
OCHOBAHUS PABEH BBICOTE LUJIMHJPA.

3apaua 5. Beicota mwmnapa 2 M. Pamuyc ocHoBanust 7 M. B 3TOT muiaHmp
HAKJIOHHO BIMCAaH KBAJpaT TaK, YTO BCE BEPIIMHBI €r0 JEKAT HAa OKPYNKHOCTSX
ocHOoBaHuU. Haigure ctopoHy kBajpara.

3apaua 6. O6pa3yronias KoHyca | HakJIOHEeHa K TUIOCKOCTA OCHOBAHMS TMOJ YTJIOM
30°. Haiimure BBICOTY.

3amaua /. Panguyc ocHoBanus koHyca R. OceBbIM ceueHHEM KOHYycCa SBISIETCSA
IIPSAMOYTOJIBHBIN TpEeyrosbHUK. Haiiaure ero miomamns.

3apaua 8. Beicota xonyca 20, pagmyc ero ocHoBanus 25. Haiinmure momanas
CEUYCHHMS, MPOBEACHHOI0 4Y€pe3 BEPIIMHY, €CIU PACCTOSHUE OT HEro N0 IEHTpa
OCHOBAHMsI KOHYyca paBHO 12.

3anaua 9. Pannyc ocHoBanmst koHyca R, a oOpa3yrorias HakJIOHEHA K TIOCKOCTH
OCHOBAHUS O] YTI0M 0. Yepes BeplInHYy KOHyca NPOBEICHA INIOCKOCTD O] YTIIOM
¢ K ero BeicoTe. Haliqure miomaap noJry4eHHOTO CEUYCHHUSI.

3amaya 10. KoHyc mnepecedeH TIUIOCKOCThIO, MapajljieIbHOM OCHOBAaHMIO, Ha
pacctostauM d OT BepiuHbL. HaliauTe miomanas cedeHus, €ClIi painyc OCHOBAHUS
KOHYyca r, a BbIcoTa h.

Tema 5.3. O0beMbl MHOTOTPAHHMKOB U TeJl BPAallleHUSI.
KoHTpoJibHBIE BONIPOCHI 110 TeMe:

1. Yto moHnMaroT o o0beMoM Tena? B kakux eTMHnIax BEIPAKAOT 00heM Terna?
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2. YTo Ha3bIBAIOT IIOIIA/IBI0 TOBEPXHOCTH reoMeTpuieckoro Tena? Yto Ha3pIBatoT
IUIONIA/IBbIO TIOBEPXHOCTH MHOTOTPaHHUKA?

3. KakoBbl OCHOBHBIE CBOIICTBA 00beMa?

4. Moxet 11 00beM Tella BIpaxaTbCsl OTPULIATEBHBIM YUCIOM?

TecTOBBIE 3a1aHUS:

1. 3a equnuIy U3MepeHUs1 00HEMOB IPUHUMAKOT

a. KBagpar

b. xy6

C. Ky0, pedpo KOTOpOTo paBHO €AMHUIIE U3MEPEHHS OTPE3KOB +

2. O0bEéM NpsIMOYToJIbHOT0 MapaJJiejienuinena paBeH
a. CYMME€ €T0 U3MEpPEHUN

b. mpousBeneHuro TPEX ero m3MepeHui +

C. IPOU3BEACHHUIO IUIOIIAIA OCHOBAHMS HA BBICOTY.

3. O0béM Kyda co cTOPOHOM 3 CM paBeH:
a. 9

b. 27 +

c. 81

4. K exuHnniaM usMepeHusi 00b6MOB He OTHOCUTCS
a. Mm? +

b. cm®

c. m

5. O0béMm mapa Beipakaercs (popmy.Jioii:

4
a. V=§T[R3+
3

b.V = ZT[RS
c.V = ZmR?
3
6. O0béM HUIMHAPA BHIYUCIAETCS ¢ IOMOIUBLIO GOPMYJIbI:
a.V =nRH
b.V = ZnR?H
c.V=mR*H +

3agauu no reme:

Bagaua 1. O6beM ycedeHHOM mupamuibl paeH 210 cM®, mIomans HHUXKHErO
ocHOBaHus 36 cM?, BepxHero — 9 cm?. HaliiuTe BRICOTY MMpaMUIbI.

3agaya 2. YceueHHBI KOHYC, Y KOTOPOTO pauyCchl OCHOBaHHM 4 cM U 22 cM, H
PAaBHOBEIMKHUNA IIWIMHIP HMMEIOT OJHY U Ty JK€ BBICOTY. UeMy paBeH pajauyc
OCHOBAHMSI 3TOr0 UMIMHApa?
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3anaua 3. TpeOyercs nepemiaBuTh B OJIMH IIIap TPU YyTYHHBIX IIapa ¢ JUaMETPAMHU
6 cM, 8 cM u 10 cM. Hailigute nuamerp HOBOTO 1Iapa.

3apaya 4.['azonpoBoa «YpeHroi - YKropoma» coctout u3 445-1ecATUMETPOBHUX
TpyO nuametpom 1,42 M. CKOJIBKO KBaJPATHBIX METPOB U30JIALIMOHHOTO MaTepuana
HY’KHO, 4TOOBI MMOKPBITh UM TPYOBI Ta3onpoBoaa?

3agaya 5. CKOJBbKO HEO0OXOAWMO pPaOOTHUKOB [JIi TOTO, YTOOBI IEPEHECTH
nyooByro 6anky pazmepom 6,5mM30cm4,51m? Kaxapiii paOOTHHK MOXKET TOJIHSATH B
cpexnem 80 kr. IlnotHoCTh MyGa paHa 800kr/M3,

3agauya 6. Onpenenure paauyc wianetsl FOmurep, ecnu 06beM FOnuTepa Gosnblie
o0beMa 3emuu B 1345 pas. Pagnyc 3emiu cuntats 6 10° K.

3agaua 7. CKOabKO METpOB Marepuu WUpUHON 0,9 M HYKHO UIsl U3TOTOBIICHHUS
BO3YIIHOTO IIapa paauycoM 2 M, €CJIM Ha BBl U 0TX0Abl Tpatutcs 10% marepun?
3agaua 8. Yrosb BEICHIIAH B Kydy, HMEIOILYIO (JOpMY KOHYCa ¢ yriioM ykiaona 30°,
Huametp ocHOBaHUs Kyud paBeH 12 m. KakoBa macca yruisi, €Clid IJIOTHOCTh YIJISL =
2000 xr/m

3ananue-kaprouka 1.

1. O6pazyromias npsiMOro KOHyca paBHa 4 CM M HaKJIOHEHA K TJIOCKOCTH OCHOBaHUS
nox yriiom 300. Halimure 00bEM KOHYCA.

2. OcHoOBaHHE TPSMOYTOJBLHOTO Tapajenenunena — kBaapar. Halaute o0bEM
napasuiesienunesa, eciu ero BhICOTa paBHA 4 CM, a JUaroHaldb Napasuiejienunesa
o0pasyer ¢ MI0CKOCThI0 OCHOBaHUS yroi 450.

3ananue-kaprouka 2.

1. OGpa3yromias 1 pagnuychl OOJIBIIETO U MEHBIIIETO OCHOBAHUS YCEUEHHOTO KOHYCa
paBHBI COOTBETCTBEHHO 13 cM, 11 cm, 6 cM. Brrunciure 00bEM 3TOTO KOHYCA.

2. Haiinure 00bEM MpaBUIBLHON MHpaMUIIbI, eciiu OOKOBoe pedbpo paBHO 3cMm, a
CTOpPOHA OCHOBaHUS — 4CM.

3ajanmne-kaprouka 3.

1.OcHoBanue nupamubl — kBajipat. CTopoHa ocHOBaHMS paBHa 20 1M, a €€ BbICOTa
paBHa 21 nm. Haiigute 00bEM nupaMub.

2.JImaronanb oceBoro ceueHus mwumHApa 13 cM, BeicoTa 5 cM. Halimure 00bEM
HUAJTUHIpA.

3ajanne-kaprouka 4.

1. M3mepenus npsamoyronasHoro napamienenunena 15 m, 50 m, 36 M. Onpenenure
pebpo Kyba, paBHOBEIMKOTO MPSIMOYTOJIbHOMY Mapalijiesenuie/ia.

2. Beicota mumuHapa 6 oM, paauyc ocHoBaHus S5 am. Halinute OOKOBYIO
MTOBEPXHOCTh U 00BEM ITUIHHAPA.

PA3JIEJI 6. Ilpou3BoaHasi M nepBoodpasHas pyHKIUA
Tema 6.1. IlpouszBoanas
KoHTposbHBIE BONIPOCHI 110 TeMe:
1.Yt0 Ha3bIBaeTCS MPOU3BOJHON (PYHKIIMU B TOUKE Xo?
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2.B 4eMm 3aKi104aeTcs reOMETPUYECKH CMBICI POU3BOIHOM?
3. B 1uem 3akmrouaercs GuzndecKuil (MEXaHUYECKH) CMBICIT TTPOU3BOTHOM ?

TecTOBBIE 3a1aHUS:

1. Beruuciure (cosx)’=:
a. -sinx +

b. -cosx

C. Sinx

2. Boruucaure (kx+b)’=:
a. Xx+b
b.k +
c. k+b

3. Boruncaure (x°)’=:
a.5

b. 5x

C. 5x* +

4. Berancaure (V8)’=:
a. 1l

b. 4

c.0+

5. Kakas u3 ¢popmyJ 3agaer (u-v)'?
a. u-v'

b. u"-v-u-v'

c. uvtu-v' +

6. Beruncaure (x° + 2x* - x)'.
a. 3x?2+2x3—x

b. 3x*+ 8x* — x?

c. 3x2+8x3-1+

3agauu no reme:
3amaya 1.Tenmo nBmkeTcs Mo MPsSMOW Tak, YTO PACCTOSIHUE OT HAYAJIbHOW TOUYKH

3
u3MeHsteTcs o 3akony S=5t+0,2t% — 6 (m), rue t- Bpems JBIKEHHS B CEKYH/IaX.
Hangure ckopoCTh Te€Na Yyepe3 5 CEKyH/ NOCIIe Havyaja JIBUKECHUS.

3amaua 2. [Ipsmas, npoxosias 4epe3 Havajlo KOOpAUHAT, KacaeTcs rpaduka
dbynkuun y=f(x) B Touke (-2;10) Haliqute f(=2).

3anaua 3.Haiitu npoussoanyro pynknun f(x)=3x* - 7x3 +x +x

3amaua 4. Touka JBUKETCS NPSIMOJMHENHO O 3aKOHY
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S (t)= 2t* - 0,5t + 3t (S — nyTs B MeTpax, t — BpeMs B CEKyH/ax). BIuMCIHUTE
CKOPOCTb JIBHIKEHHS] TOUKH B MOMEHT BpeMeHH t=1c¢.

3amaua 5. Haiitu mpousBoanyto cnoxuoi pynkiuu f(x)= (3 — 2x)*

3anaua 6. Haiitu yrinoBoil ko3 duilMeHT KacaTeabHON, NPOBEAECHHON K Tpaduky
gynkimu y= 3x3 — 2x + 1 B ero Touke ¢ aberuccoi xo = 1

Tema 6.2. IIpumMeHeHUe HENPEPHIBHOCTH U NMPOU3BOIHOM
KoHTpoabHbIe BONIPOCHI 10 TeMe:
1. ITpuOnuKeHHbIE BBIYUCICHUSI.
2. [Ipon3BogHas B (hu3uke U TEXHUKE.
3. KacarenbHas k rpaduky QyHKIIUU.
4. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIUH.
5. [IpousBoHast GyHKIMH.
6. YpaBHeHue kacaTelbHON K rpaduKy GyHKIIUH.

TecroBble 3aganus:

1. YpaBHeHuHe KacaTeJbHOM UMeeT BUA:
a. y=f ‘(x0)(x-x0)+f(x0) +

b. y=f ‘(x0)(x+x0)+f(x0)

c. y=f ‘(x0)(x-x0)-f(x0)

2. Haiigure o6aacth onpenenenus pyuxuun f(x) = v2x2 — 18
a. (-3; 3)

b. [-3; 3]

C. (-o0; -3)U(3; +o0) +

3. Haiinure yriioBoi ko3 puumeHT KacareJbHOH K rpadpuky GyHKunu
f(x) =5+ 2x — 3x%, npoBeienHoii B Touke ¢ abeuuccoii Xo= —2.

a. 14

b.-10 +

c. 10

4. HaiiiuTe TAaHTeHC yIJ1a HAKJIOHA KacaTeJIbHOM, MPOBEACHHOM K rpaguKky
dynxmmn f(x) = 5x% + 3x — 1, B Touke ¢ abcnuccoii Xo=0.4

a.4

b.-0.4

C.7+

2 8
5. Uepes Touky rpadpuka pynkumun f(x) = ﬁ ¢ adcumccoii Xo= —4 nmpoBeaeHa

KacarejbHasg. Halaure TaHreHC yriia HaKJIOHA JTOM KacarTeJbHOW K OCH
a0cuucc.
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6. Ilpsimasi Y= — 4X + 11 sBasercs KacaTeJbHO K rpaguky pynkuuum y= X?
+6x+2. Haiigure abcumccy TOUYKM KacaHMsl.

a.5

b. -2

C.-5+

3agauu no reme:
3anaua 1.Haiinure npoMexyTKHA HENPEPBHIBHOCTU (DYHKIIMH
2
x -4

) (x-D(x* +2x-3

¥

3agaya 2.Pemmte HEpaBEeHCTBO
4

x—3

-x L0,

2
X

»0

3anaua 3.PemmTe HEPaBEHCTBO % * 3

x(f) =37 - + 5
3anaua 4. MarepuasbHasi TOYKA JBUKETCS 110 3aKOHY
(mepemerieHre U3MepsieTcs B MeTpax). Haiimure ckopocTh U yCKOpEHHE B

MOMEHT ¢ = 2 ¢ 1ocje Hayana JABHKCHMUS.

3agaua 5. Hanmmure ypaBHEHUE KacaTeabHOM K QyHKIMHU y = 2X — X% + 2 B TOUKe
Xo= -1.

3anaua 6. B kakux Toukax rpaduka Gynkmun f(x) = - x
HeMy o0pa3yeT Tymo# yroJil ¢ ocbio abciucc?

3amaya /. Beluuciaute npuOMMKeHHO 0€3  UCIMOJb30BaHUS  TalIUI U

KaJIbKyJIsITOpa ™ 3583,

3anaua 8. Halimute npoMeXyTKH HENMPEPbIBHOCTH QYHKIUU
Sx

(x+1(x* +2x+ 3.

3 _ x2 + 5x kacaTejabHas K

¥ =

Tema 6.3. [IpumeHeHHe NPOU3BOIHOM K MCCJIEA0BAHUIO PYHKIIMU
KoHTpoJibHBIE BONIPOCHI 110 TeMe:
1. Yrto Takoe mpuparieHue aprymenTa Ax - ?
2. - “ - dbynkun Af(xg) - ?
3. B uém cocTouT reoMeTpuIeCKuii CMBICI IPOU3BOTHOM?
4. Kak Ha3biBaeTCs GyHKIIMS, UMEIOIIIAs POU3BOHYIO B TOUKE Xo?
5. Besikast mu venpepbiBHas GyHkims auddepeniupyema ?

TecTOBBIE 3a1aHNUS:
1. Kak Ha3bIBaeTcsi TOUKA, B KOTOPO# f ¢(X) MeHsIeT 3HaK € « +» HA « — »:

d. TOYKa MMHUMYyMa
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b. Kputnueckas Touka
C. TOYKa MaKcuMyma +

2. B 4ém cocTout pu3nvecKuil CMbICJI IPOM3BOJIHOI:
a. 9TO PacCTOSIHUE

b. 3T0 MrHOBEHHAsI CKOPOCThH +

C. 9TO Bpems

3. IlonsaTne U@ PepeHINATBLHOIO HCUYNCICHHS, XapaKTepu3yloliee CKOPOCTh
U3MeHeHHMs PyHKUMH B JaHHOH TOYKe:

a. yeTHast PyHKIHA

b. mpousBoaHas GpyHKIMM +

C. HeueTHas (PyHKIUs

4. Eciin Ha nHTepBasie QyHKUMS BO3PACTaeT, TO 3HAYEHHE MPOU3BOJAHOM HA
3TOM MHTepBaJie:

d. paBHa HYJIIO

b. Gosnbrire HyIs +

C. MEHbLIE HYJIA

5. Eciiu 3HaueHHe MPOU3BO/IHOI HA HHTEPBAaJie MeHbIIIe HYJIsI, TO GYHKI[US HA
ITOM MHTepBaJe:

a. Bo3pacTaer

b. yObIBaet +

C. MOHOTOHHA

6. Ilpoussoanoii pyuxuuu y=f(X) nuddepennupyema B TOUKe X, TO OHA B
ITOM TOUKE:

a. uMeeT OeCKOHEUHY0 mpou3BoaHYy0 T ’°(X)

b. HempeprIBHA +

C. pa3pbIBHa

3ajaHne HA KAPTOYKAaX:

Kaprouka 1 Kaprouka 2

Haiitu npon3Boanyto QyHKIMH, 3HaU€HUE TPOU3BOIHOM B TOUKE:

a) | f(x) =1/3x: + xz + 2x (10) a) | f(x) =-2/3xz - 2x2 — X

0) | y(x) =2/xz-x(20) 0) |y(X)=4/x:+x

B) | h(X) =(2-3x)(/x+2), B) | h(X) = (3+2x)(/x-2),
h: (-1) (36) h: (0)

r) | g(x) =4sinXx, r) | g(x) = 3cosx,
gl(n/3) (20) gl(n//6) (2 0)
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Haiiti omm6oky: ((2x+3)%)'=2(2x+3) Haiiti omm6ky:( (5-3x)%)'=3(5-3)

Kaprouka 3 Kaprouka 4

1. Yto MOXHO cKa3aTh 0 mpou3BoAHOH B | 1. HaiiTi mpomexxyTok yObiBaHust GyHKINN y= 3X3—
TOYKE IKCTpemMyma’? Xe—TX

2. Ha rpa¢uke y=fi (x) ykaxxute Touku | 2. Ha pucynke 7 n3obpaxen rpapux QyHKIHi
MaKCMMyMa i MUHUMYyMa y=f(X) u KacaTenpHas K HEMYy B Touke X, Haitru (X)
- v ik : v

=) |

3. Haiitu npomMexxyToK BO3pacTaHus 3. JokaxxuTe, 4TO MPOU3BOAHAS TUIOIIAJAN Kpyra
bynkun f(x) = 3x3- X2-7X paBHA JIJIMHE OKPYKHOCTH

3axayu no reme:

3agaua 1. Haiiqure mauGonbinee 3nauenue QyHkuuu f(x)=x* — 3x Ha oTpeske

[0:31.

3apauva 2.Haiiqute HanMeHbllee 3HaueHue QyHkuuu f(x)= x® +3X pya OTpE3KE

[—2;31]

3anaua 3. Haiinure HauMeHblee 3HaueHUE (PYHKITUU f(x)zx4 (x+2)%ya OTpE3KE

[=1:1]

3anaua 4. Haiinure HanGounbmee 3snauenne Gpyaxuun g(x)=> €08 X + 1 ya opeske
[—2009;2009]

3amaua 5. Haiiure HanGonbiee sHauenue GyHkun g(x)=V 4 SINX + 5 ya orpeske
[1;2006]

3agaya 6. Haiiqure npousBonuyro GyHkiuu f(X) = Sin 4X u BeIYUCIIHATE €€
T
3HAYEHHUE B TOUKe x = 4
3amaua /. Haiinute Bce nHTEepBaJIbl yOBIBAHUS
Flx)= L B )
GyHKIMU 4 3
Haiinure nponsBoaHbIC PYyHKIIHIMA

1) f(x) = e* — 4x2.
2) f(x) = 2x3 + 7,5x% — 9x
3) f(x) = x3 - 16x
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Tema 6.4. IlepBooOpa3Hasi 1 MHTErpaJl.
KoHTpoJibHBIE BONIPOCHI 110 TeMe:
. Onpenenenue neppoodOpasznoi. Uurerpain.
. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.
. [IpaBuna HaxoXAeHUS EPBOOOPA3HBIX.
. Haxoxnenue nepBoo6pasubix. MuTerpai.
. [Inomaab KpUBOJIMHENHOMN TPAIICIIUH.
. ®opmyna Herorona-JleliOHura.
. [IpumeHenune nuTerpana.
. BeiunciieHre HHTErpanos.

CoO~NO OIS WDN -

TecroBble 3aganus:

1. ®ynknus y=F(X) Ha3piBaeTcsi mepBoodpasHoii st pynkmuu y=f(X) Ha
npoMexyTKe X, ecJid It XEX BBINMOJIHIETCS PABEHCTBO:

.F’(X)=f(x) +

£ (X)=F(X)

.F(x)=f’ (x)

O T o

2. BoiGepure nepBoodopasnyo aisi pynkmuu f(x)=4 x — 1.
a. F(X)=16 x* — x

b. F(X)=2 x> —x +1 +

c. F(x)=2 x?

3. Kak naspiBaercs ¢pynkmust Yy=F(X) nus pynkmuu y=f(X) nHa npomexxyrke X,
eCJIM [1JIsi XE€ X BBINMOJIHSIETCS paBeHCTBO: F '(X):f(x)?

a. TPOU3BO/IHAS

b. mepBoobOpa3zHas +

C. mpenen

4. IIpouecc orpickanusi QyHKIUM 110 3aJAHHOM IPOU3BOAHOI HA3bBIBAETCH:
a. muddepeHIpoBaHUEM

b. uHTErpUpOBaHKEM +

C. OTBICKAaHUEM DKCTPEMyMa

5. IIpoposkute ¢gpa3y: nepsoodpasHasi CyMMbI pABHA

a. CyMMe TIepBO0Opa3HbIX +

b. mepBooOpa3Hoii IepBOH DYHKIMK, YMHOKEHHOW HAa BTOPYIO (DYHKIIHIO, TUTIOC
nepBooOpa3Has BTOpoil PyHKIIMM YMHOXKEHHAsl Ha IEPBYIO

C. YMHOEHHIO MepBOOOPa3HbIX

6. Kakasi u3 HH:KenpuBeeHHbIX (popmya siBiasieTcst popmyioii HbroToHa -
JleitOnuua?

a. [, f(x)dx = F(b) = F(a) +
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b. f(ff(x)dx =F(x)+C
c. [, f(x)dx = F(a) — F(b)

3agauu no reme:
3agauya 1.Haiitu Bce nepBooOpa3Hbie QyHKIIUN

flx) = \E—F 3cos(4x+ 1)

a) f(x) =sin(3x+ 2) nf(x) = e%
6) fl)= [cosg —2) ﬂjf(l’] = 2x1+2
p)f (x) = €** +sin 2x ¢)

;K)f[x] = sin x cos x

3apaua 2.Haiitu nepBooOpasHylo mis (yHKUIUU f(x) )=VE , TpauK KOTOpOH
npoxoauT uepes Touky P(9; 1)

3anaua 3. (Dusmnueckas 3amaya). Teno ABUKETCS MPSIMOIUMHEHHO CO CKOPOCTHIO,

wsmensomeiicss o sakony v = 28M/C) | Haiitu sakon npwxkenus Tena, eciu
M3BECTHO, YTO 32 MEPBBIE ABE CEKYHIbI OHO MPONLIO 1 SM.

3anaua 4.Haiitu nnomans ¢Gurypsl, orpannueHHol ocbto OX u
sy =4 —x°
napabosoii ¥

3anaua 5. Haiitu miomazs GpuUrypsl, orpaHideHHON npsivbive ¥ = & X = B, ocpro
OX 1 rpadurom pynxman ¥ = (),
a=1,b=8, f()=Vx

3anava 6. Beraucnure IJIOIAIb ¢burypsil, OTpaHUYEHHOU
oo — 2 . .
napabomoit ¥ = 4X— X" i npsimoit, mpoxomsimeii uepes touxu (4;0) , (0;4) .

Bagaya 7. KommyectBo MwmuiMrpamMm TteTparuiiania M(t), mocTymaroiiee B
KPOBOTOK 4epe3 t MUHYT Tociie mpuema TabJIeTKH OMPEeesieTCs] CKOPOCTBIO €To
noctyruieHus. Kakoe KoIm4ecTBO TeTpaluKINHA OKaXKETCs B KpoBU uepe3 15 MHHYT
1ocjIe IPHEMA, €CIM CKOPOCTh €ro MOCTYIUIEHHs MOMYMHSAETCS 3aKoHy St-e “
MTI/MUH.?

3amaya 8.3a mnepBble 13 gHel XuUMHMOTepanuu Macca 3JI0Ka4YeCTBEHHOTO
HOBOOOPA30BaHMs YMEHBINAIACh CO CKOpocThio M (t) =— 0.2t + 0.015 t? rpamm B
neHb. KakoBa Macca ommyxoJid Ha JeCAThIi A€Hb JICUSHUS, €CJIM HauallbHas €€ Macca
paBHsutachk 180 rpamm?

3ananue- kaprouka 1
3aganue 1. Haliqute oOmmii B nepBo0Opa3HbIX PYyHKIIUH
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1
f(x) =F+smx

3aganue 2. Haiitu o6mumii B nepBooOpa3HbIX (PYHKITHA:
_ 1 _ .2
a) f{:x) xS x .

fx) =% 4 cosx.
vy

fO)=—"+

0)
B)

1
COsZ(x)

3aganue -KapTOUKa 2

3ananue 1. Berancnure miomaabs GUrypsl, orpaHU4eHHON JTUHUSMU

y=x%+2, y=6

3ananue 2. Berancnure miomaab GUrypsl, OrpaHu4eHHONW JTUHUSMU
— 2 -

y=x"+1y=10

Konrpoabnas padora:

BapuanTt 1

1. JToxaxure, uto F(X) = x* - 3sin X sBistercs neppoodpasnoii ms f(X) = 4x° - 3cos x

Fra

dx 4

T cos 2xdx
2. Beumcnure uaTerpansl: a) 1 VX ; §) 0 ;

4

3. Beraucnure miomaab GUrypel, orpaHHuUEHHON TUHUSAME: y=1- x5, y =0 (ocb Ox),
x=-1.

y=5x _
4. Haiitu muiomaib Gurypsl, orpaHi4eHHON IpsIMOM u maameit Y =VX |

5. Bplumciurte Tnomank (UIYpHI, OTpaHMYEHHON TpadukoMm ¢yHkmmm y = 05x% + 2,
KacaTeJbHOHN K 3TOMY rpaduky B TOUke ¢ abcruccoi x = -2 u npsimoit x = 0.

y= \/g +sin 3x +l

6. lana ¢pyHkuus Cos™ x T
N3BecTHO, uTO TrpaduK HEKOTOPOH ee mepBooOpa3Hoil mpoxoauT yepe3 Touky (0; -1). Uemy
T
X ==
pPaBHO 3HAYEHHUE ITOM MEPBOOOPA3ZHON B TOUKE 6 7
Bapuant2

1. Jlokaxure, uto F(x) = x° + COS X sABnseTcs neppoodpasnoii aus f(x) = 5x* — sin x.

ar

2 X
27 sin —dx
dx J' 5

a
3/.,2 —
2. Boruncure uHTErpansi: a) O VX ) 2

3. Berancnute miomans GUrypel, OrpaHiYeHHON TUHUSIMU: ) =2- X2, y=0(ocpOx),x=-1,x =
0.

2 -

4. Haiitu tutormiaie GUryphl, OrpaHUnICHHON pssMoi Y —< = X nuaued Y =VX 4 ochio

abcrce.
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5. BelunciuTe mIomans GUryphl, orpaHuueHHoH rpadukoM QYHKIME Y = Xx° + 2, KacaTenbHOi
K 3TOMY TpaduKy B TOUKe ¢ abciuccoit x = 1 u npsimoii x = 0; ¢purypa pacrnosiokeHa B paBoi
KOOPJMHATHOM MOJIYIJIOCKOCTH.

3 2
Yy =— +cos2x - —

6. Jlana QyHkusa sin- X 7T . Hs3BectHo, 4TO rpaduK HEKOTOPOH ee
T

T1epBO0GPa3HOii TpoxoauT depes Touky ( 2 ; 0). UeMy paBHO 3HaUCHHUE 3TOI MEPBOOOPA3HOIL

B TOUKE 49

Kpurepun onieHKH: OJIHOCTBIO U IPABUIBHO BBIIIOJHEHBI:

6 3amaHuii— «5»; 5 3aganus — «4»; 4-3 3amanusa — «3»

ITAJIOHBI OTBETOB:

3ananue Bapmuanr 1 Bapuant 2

Ne

2 2,05 9: 242
| 3 |2 | 5/3 |
| 4 |4n | 7/6 |
[ 5 [41 [ 3/4 |

6 3- \6 )

6

Tema 6.1. IIpousBogHasi noKa3aTeJbHOH M JJorapupmMudeckoil pyHKkumu.
KoHTpoJibHBIE BONIPOCHI 110 TeMe:
. Uppanrionanwsubie ypaBHeHus. Jlorapupmuyeckne ypaBHEHUS.
. Pemmienue uppannoHanbHBIX U JIOTapU(PMUUECKUX YPaBHEHUH.
. [IpousBogHas MOKa3aTEIbHON (QYHKITUU.
. [IpousBoaHas norapumMudeckoit GyHKIUH.
. [lepBooOpazHast mokazaTeabHOU PYHKITUU
. [loHsiTHE ONpEeNIeHHOr0 UHTETpaIa.
. Beruucnenue ornpeeneHHbIX HHTETPaJIOB.
. [lonsiTue MuoxkectBa. Onepannuu HaJl MHOKECTBaAMHU.

coONO OIS~ WN -

TecTOoBbBIE 3aJaHUS

1. IIpousBoaHOM PpyHKIMHU Y=
a. el +

b ex—l

c.e

e**! sipsisiercs pyHkuus

2. Mpoussoanoii pynkuuu y= e*! apaserca pynkuus
a. ex+1

b. e*t+

C.e
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3. Haiigure npon3Boanyo GyHKouu y= e* — x’
ay=e-7x%+

b. y’=eX—x°

c.y’=xe¥t—7x8

4. HaitnuTe npou3BoaHy0 GyHKIMH Y= €*— Sin X
a. y’=e*+ cos X

b.y’=e*—cos X +

C.y’= e —cos X

5. BolunciiuTe 3HaYeHHe MPOU3BOAHON pyHKIHM Y= 3€* — COS 2X B ToOUYKe Xo=0
a. 2

b.-1

C.3+

6. Borunciure 3HaYeHne Mpou3BoaHOH pyHkuu y= IN(2x+11)+5x B TOUKe Xo=
-5

a. 7+

b.-25

C.6

3axayu no reme:
1.Bbrunciuts uHTErpal

;
j SRx+ 1) ax

%
2.BbIUHUCIUTH UHTETPAIT
&

. A+

f (x+3)e ek
3.BBIUMCINTE UHTErPal UK MOKa3aTh, YTO OH PACXOIUTCS
3T

s

A+

4.I/ICCJ'IGI[OB3TB HHTCI'PpaI Ha CXOAUMOCTD, ITIPUMCHSA PA3JIMYHBIC ITPU3HAKH

j ey
gxz—\/',_—xwf;

5.BerauciuTh miomaay Guryp, OorpaHHYeHHBIX JIMHUSIMHA
v={x—2},
v=4x - &

6.I/ICCJICI[OB3TI> HHTETpaI HA CXOAUMOCTDb, IPUMCHSA PA3JIMYHBLIC IIPU3HAKU
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Sill X

Jx: —th_

7.BoruncnuTh miomanan GUryp, OorpaHuuEHHBIX JTHHUSIMU

-

x=4-v",

=y -

3a11aH1/m Ha KapTo4YKax:

IIpousBoaHas jorapupmuueckon QyHKUUn

KAPTOYKA Ne 1
Haninure npon3Bognyro
bynkiuu (1-4).

KAPTOYKA Ne 2
Harinnre npon3BoaHyro
bynkiuu (1-4).

KAPTOYKA Ne 3
Harinnre npon3BoaHyO
bynkiuu (1-4).

Haitgure npons3BoHy O
bynkiuu (1-4).

Haigure npon3ssBoanyro
bynkiuu (1-4).

=1In (2 + 3x). =In (2 —2x). =In (1 + 4x).
ax = In x
2. y = hx 2. y= Inx 2. y= =
3. y =5logs 2x. 3. y= |og4 3X. 3. y= 3|ng oX.
% % 2x
4. y:l':'gzx. 4. y:10g45x. 4. yzlogg3x.
KAPTOUYKA Ne 4 KAPTOYKA Ne 5 KAPTOYKA Ne 6

Haipure nponsBoanyro
bynkiuu (1-4).

Havinnre nmpousBogHyro
bynkiuu (1-4).

Havignre nmponsBoaHyro
bynkiuu (1-4).

1. y=In(1-5x). = In (6x +2). =1In (1 - 6X).

2. y=x%logs X. 2. y=x3logy X . 2.y:*~Elogzx.
NE £ x

3. y=Ihx 3. y=hx, 3. y=hx
CoS X s X log, x

4. y=1‘:"ggx 4. y=1°g3x. 4. y= ‘f&gx

IIpou3BogHasi mokazaTeJbHOU (PYHKIUMN
KAPTOYKA Ne 1 KAPTOYKA Ne 2 KAPTOYKA Ne 3

Hannure npon3BoaHyro
bynkiuu (1-4).

1. y=2e*+3. 1. y=3e*+4. 1. y=2e*-5.
2. y=5-3%. 2. y=5-6%. 2. y=2-3%,
3.y:eXCO-SX. 3.y:ex~‘.";. 3.y=§‘.";.ex'
4. y =5%sin 2x. 2 ¥l

4. y=3" tgx. 4, y=2""ctg x.
KAPTOUKA Ne 4 KAPTOUKA Ne 5 KAPTOUKA Ne 6
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Havinnre nponsBogHyro
bynkiuu (1-4).

Havingnre nponsBogHyro
bynkiuu (1-4).

Havignre nponsBoaHyro
bynkiuu (1-4).

1. y=5e*-2. 1. y=2e"+7. 1. y=2x+ 3¢*
2. y=2-4%. 2. y=3-7%. 2. y=x3-¢*.
3. y=sinx - e 3. y=cos x - e 3. y=5-2""
4. y=r.2" 4. yzi/x_z-32x+1. 4. y=5%1gx.
KAPTOUYKA 1 KAPTOUYKA 2
1) Hana QyHkuus T(x)=e" -cosx 1) lana Qpynkuus f(x)=e"-sin X

/
Hanpgure f7(0) .
2) B xakoii Touke KpUBOW

/
Hatinute f (O)

GyHKIMHU . . y=2X— 1?
/ 3) Mana GpyHKIUS
3) Haiinute f7(0) ecim f (X) _ @Sinx | gcosx .
f (X) —32x, tg 0,5x f /(g) . Haiinure

PA3AEJI 7. KomOMHATOPHUKA, CTATUCTHKA U TEOPHUS BEPOATHOCTEI
Tema 7.1. DieMeHTbI KOMOMHATOPUKH ¥ TEOPUH BEPOSITHOCTEH.
KoHTpoJibHBIE BONIPOCHI 110 TeMe:
1. Yto Ha3bIBaeTCs CIydyailHbIM COObITHEM?
2. Jlath onpeeneHrss HECCOBMECTUMBIX U COBMECTHBIX COOBITHH.
3. JlaTh onpeeneHus T0CTOBEPHBIX U HEBO3MOXKHBIX COOBITHIA.
4. Kakue coObITUS SABIISIFOTCS TPOTUBOIOIOKHBIMU?
5. Uto XapakTepu3yeT BEpOSTHOCTh?
6. J1aTh KJIaCCUYECKOE OINPEAEIIEHUE BEPOSTHOCTH.
7. J1aTh CTaTUCTAYECKOE OINPEACICHUE BEPOATHOCTH.
8. CchopmynupoBaTh MPaBUIIO CYyMMBI.
9. Kakne koMOMHAIIMK HA3BIBAIOTCS TIEPECTAHOBKAMU ?
10. Kakue xoMOMHAIIMK HA3BIBAIOT COETUHEHUEM?
11. Kakne koMOMHAIIMKM HA3bIBAIOT pa3MEIICHUEM ?

TecTOoBbBIE 3aJaHUS:

1. BeposATHOCTBIO COOBITUSI HA3BIBAETCSI:

a. MPOM3BEICHNE YHCIIAa UCXO0B, OJIATOTPUSTCTBYIOIINX TOSIBJICHUIO COOBITHS Ha
o0111ee YHCII0 UCXO/I0B

b. cymMma 4ncia HCX010B, OJIArONPUATCTBYIOIINX MOSBICHHIO COOBITHS U OOIIEro
YHUCIia UCXOJI0B
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C. OTHOILIEHUE YHCIa MCXOJAOB, OJIArONPHUATCTBYIOIIUX TMOSBICHUIO COOBITHS K
o01ieMy 4uciy ucXoJoB +

2. Cymmoii ABYX COOBITHIT HA3bIBACTCH:

a. HOBOE COOBITHE, COCTOSIIIEE B TOM, YTO MMPOUCXOAAT 00a COOBITHS OJTHOBMEHHO
b. HOBOE cOOBITHE, COCTOSAIIEE B TOM, YTO MPOUCXOJUT WU MEPBOE, WM BTOPOE,
uiau o6a BMecTe +

C. HOBO€ COOBITHE, COCTOAIIEE B TOM, YTO MPOUCXOJUT OJTHO HO HE MPOUCXOJUT

pyroe

3. [IpousBeneHneM ABYX COOBITHII HA3LIBAETCH:

a. HOBOE COOBITHE, COCTOSIIIEE B TOM, UTO IMTPOUCXOIIT 002 COOBITHS OTHOBPEMEHHO
+

b. HOBOE cOOBITHE, COCTOSIIEE B TOM, YTO IMIPOUCXOAUT HIIU IIEPBOE, HIIH BTOPOE,
WM 00a BMeECTe

C. HOBOE COOBITHE, COCTOAIIECE B TOM, YTO MPOMCXOJIUT OJTHO HO HE MPOUCXOJIUT

Jpyroe

4. BeposSITHOCTH HEBO3MOKHOI'0 COOBITHS:
a. OOJIbIIIE HYJISI U MEHBIIIE €TUHULIBI

b. paBHa HyIO +

C. paBHA EJUHUIIC

5. BepoSITHOCTH 10CTOBEPHOI0 COOBLITHA:
a. OOJIbILIE HYJISI U MEHBIIIE €TMHULIBI

b. paBHa HyITIO

C. paBHa €IMHHULIC +

6. BepoSITHOCTD CJIy4ailHOTO COOBITHSA:
a. 6oJIblIIe HYJIS U MEHBIIIE €IUHUILIBI +

b paBHa HyIIO

C paBHA E€IMHUIIC

3axaum nmo reme:

3agaua 1. CkoapkumH croco0aMu MOTYT OBITh PACCTaBIECHBl 5 YYAaCTHHIL
(dbuHaBbHOTO 3a0era Ha 5-TH OETOBBIX JOPOKKAX?

3amaua 2. CKOJIBKO TPEX3HAUHBIX YUCEI MOXHO COCTaBUTh W3 1udp 1,2,3, ecnu
KaxJas uudpa BXoUT B M300pakeHHEe Yncia TOJIbKO OJIUH pa3?

3apaua 3. CKOJIBKO pa3IMYHBIX TPEX3HAYHBIX YHCEN MOXKHO COCTaBUTH U3 udp 1,
2,3,4,5,6,7,8,9 npu ycaoBUH, YTO B 3allMCH YHCIIA KaXAas U(Ppa UCTIOIb3YeTCS
TOJBKO OAUH pa3?

3agaua 4. B copeBHOBaHMM y4acTBYHOT 12 kKomaHa. CKOJIBKO CYHIECTBYET
BAapUAHTOB pacnpeaenenus npusoBsix (1, 2, 3) mect?

3agmaua 5. Ha copeBHOBaHUMSX IO JIETKOW aTJIETUKE HAlly LIKOJY MpEeACTaBisiia
koMaHja u3 10 coprcMeHoB. CKOJIBKUMH CIOCO0aMU TPEHEP MOXKET ONPEIETUTh,

52



KTO U3 HUX T00EKUT B 3cTadere 4x100 M Ha epBOM, BTOPOM, TPETHEM U UETBEPTOM
sTamnax?

3agaya 6. CKOJBKMMH CIIOCOOAMH MOXKHO BBUIOKUTH B PsII KpacHBIN, YEpHBIH,
CUHUU U 3€JICHBIN apuKu?

3amaya 7. YwammuMmcs gand cnucok W3 10 KHUT, KOTOpbIE PEKOMEHAYETCS
IPOYUTATh BO BpeMsi KaHUKYJI. CKOJBKUMH CIIOCOOAMH YUYEHUK MOXKET BBIOPATh U3
HUX 6 KHUT? .

3agaua 8. B nbpDKHBIX TOHKax yyacTBYIOT 11 cmoprecmenoB u3 Poccun, 6 cioprc-
MeHoB u3 Hopeerun u 3 cnoprcmena u3 lIBenuu. [lopsaok, B KOTOpOM CriopTCMe-
HBI CTApPTYIOT, ompeensercs xxpedbuem. Haiinure BeposSTHOCTh TOr0, YTO MEPBLIM
Oyzaet craproBaTh ciopTcMeH u3 Hopseruu mwiu [lBennu.

3agaua 9. 13 500 MOHUTOPOB, MOCTYNUBIIUX B MPOJAXKY, B cpeaHeM 15 He pabo-
TatoT. KakoBa BEpOSATHOCTH TOTO, UTO CIIy4ailHO BHIOpaHHBIM B Mara3uHe MOHHUTOP
paboraet?

3apaua 10. Ha Tapenke 12 nmupoxkoB: 5 ¢ msicom, 4 ¢ KarmycToil u 3 ¢ BUIITHEH.
Harama Hayran BeiOMpaeT oAuH NupoKoK. Haiinure BeposTHOCTh TOr0, UTO OH OKa-
JKETCS C BULITHEH.

Tema 7.2. CtaTucruka.
KoHTpoJsibHbIE BONIPOCHI 110 TEMe:
1. Uro Takoe MareMaTndeckasi CTaTUCTHUKA?
2. Yto uzyvaer ctaTucTuka’?
3. Uto Ha3bIBaETCS TEHEPATBHOW COBOKYITHOCTBIO?
4. Yrto Takoe BrIOOpKA?
5. Kak 3anucpiBaeTcsi BHIOOPOUYHOE pacipeiesieHUe?
6. Kak rpaduiuecku MOKHO TIPe/ICTaBTh BHIOOPKY?
7. UeM BBIOOpPOYHOE MATEMaTHYECKOE OXKUJAHUE OTIMYAETCS OT BHIOOPOYHOM
aucrnepcun’?

TecroBble 3aganus:

1. IlpeaMeToM MaTeMaTH4YeCKOI CTATUCTHKHM SIBJISIETCS U3yYEHHE ...
a. CIIy4alHBIX SIBJICHUU +

b. coBOKyIHOCTEH

C. YUCJIOBBIX XapaKTEPUCTUK

2. COoBOKYNHOCTb BC€X BO3MO’KHBIX 00bEKTOB JAHHOI0 BHU/IA, HA/l KOTOPbIMH
NPOBOAATCS HAOJIONEHHUSA C IeJbI0 MOJYYEeHUS] KOHKPETHBIX 3HAYeHHH
onpeaeJIeHHOH CJIy4YailHOM BeJIUYHUHbI HA3bIBACTCH ...

a. BBIOOPKOI

b. renepanbHONW COBOKYITHOCTBIO +

C. BLIOOPOYHOM COBOKYITHOCTBIO

3. Jlio0boe MHOKecTBO, cocrosimiee M3 K2jeMeHTOB, B3MTBIX U3
AAHHBIX N 3JIEMEHTOB, HA3bIBAETCHA
d. COYeTaHUEM +
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b. pasmemenuem
C. IIEPECTAaHOBKOM

4. YnopsiioueHHOe MHOKECTBO, OTJINYAI0IIEeCs TOJbKO MOPSIAKOM JIeMEHTOB,
Ha3bIBaeTCs

a) IlepectanoBkoii +

0) pa3meleHueM

B) COUCTAaHUEM

5. YnopsiioueHHOe TOJAMHOMKECTBO M3 N 3JIEMEHTOB 1O M 3J1eMEHTOB,
OTJIHYAIOIIHECS APYT OT APYra Ju00 cCAaMUMM 3JIeMEHTAMH JIN00 MOPSIAKOM HX
PacCNo/I0KeHNsl, HA3bIBAETCH ...

a) coueTaHUEM

0) pa3merneHuem +

B) IIEPECTaHOBKOU

6. CkoJIbKMMH cTIOCO0AMH MOTYT Pa3MeCTHThCS 3 YejiOBeKa B
YeThIPEeXMECTHOM KYyIle Ha CBOOOJHBIX MeCTax?

a. 12

b.48

C.24 +

3agauu mo Teme:
1. [IpencTaBuTh B BUAE CTATUCTUYECKOTO Psia JaHHBIC O KOJUYECTBE OOJBHBIX U

MOCTPOUTH MOJIMTOH YacToT: 6,5,7,8,7,9,6,10,9,9, 6, 10,8,5,9,8,7, 5,8, 10,
11,10, 10,8,9,6,9,7,12,9,11,8,11,7,6,8,9,8,9,5,11,9,7,9,8,8,6, 12, 7.

2. ITocTpoUTh rUCTOrpaMMy OTHOCUTENBHBIX YaCTOT MO PACHpPEIETIECHUIO0 BHIOOPKHU:
X 10-15 16-20 21-25 26-30 31-35
S 2 4 8 4 2

3. Ilpu noacuere KOAMYECTBA JIMCTHEB Y OJJHOTO U3 JIGKAPCTBEHHBIX PACTCHUMN ObLIH
MOJy4YeHbl, ciaenyromme nanseie: 8, 10, 7, 9, 11, 6, 9, 8, 10, 7. Bbruucauth
BBEIOOPOYHOE CPEIHEE U BHIOOPOUHYIO TUCIIEPCHIO.

4. B pesynbrate 10 usMepeHunii guaMerpa Kanuiuisipa B CTEHKE JIETOYHBIX albBEOJ
OBLIM TTOJTYy4YEHBI CaeAyommMe ganuble: 2,83 mMxm; 2,82; 2,81, 2,85; 2,87; 2,86; 2,83;
2,85; 2,83, 2,84 mxM. Bpruuciuth BBIOOPOYHOE CpelnHEE € BBIOOPOUYHYIO
JTUCTIEPCHIO.

5. llana BeiOopka 1, 2, 3, 4, 5. Haiitu BeIOOpOUHOE cpeiHee X U BBIOOPOYHYIO
nucrnepcuro. O0beM BBIOOPKHU n = 5.

6. B pesynbpraTe m3mepeHus pocrta AeTed moiydeHa BwiOopka: 118, 121, 115,
125,125,117,124,120,120,119,121,119, 122, 127, 118, 120,123,130,123,116, 124,
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127, 120, 122. ITocTpoUTh TUCTOTPAMMYy, €CIM YUCIO YAaCTHUYHBIX MPOMEXKYTKOB
paBHO 5.

PA3IEJI 8. MaTtemaTu4ecKHe MeTOAbl B MeIULIHE
Tema 8.2. [IpyuMeHenre MaTeMaTHYECKUX METOI0B B PO ecCHOHAIBLHOI
AeSITeJIbHOCTH MEJUIIMHCKOT0 MEePCOHAIA
KoHTposbHBIE BONIPOCHI 110 TeMe:
1. XKuznennas EMKoCTh JIETKUX. ['a3000MeH B ni€rkux. Pemienue 3amay.
2. [lokazaTenu cepeuHON AESATEIHHOCTH.
3. Pacuér nmpubaBku pocTa u Macchel AeTeil. Pernenne 3amay.
4. CnocoObl pacuéra nuTaHus (OOBEMHBIH M KaJOPUWHBIN), TPUMEHEHUS
JIEKapCTBEHHBIX MPENapaToB.

TecTOBBIE 3aJaHUA:

Bapuanr 1

1. PaccumraTh Bec peOeHka 8 MecCsSIEB KU3HH, €CJIUM HU3BECTHO, UYTO BEC MpHU
poxxaeHun pedenka coctaBmi 2Kr. 800T, a exxeMeCsIIHO OH HaOMpaJl B BECE COTIACHO
TaOJINYHBIM JAHHBIM.

a) 8250 r

0) 7550 r

B) 5480

r)3250r

2.PeGenky 5 mecsnes. [Ipu poxxnenuu on Becun 3000r, paccunrtaiite Bec pedeHKa
COTJIaCHO TaOJHIIE U €T0 00HEM MUTAHUS

a) 6500 r

6) 7530 r

B) 6650 r
r) 6560 r

3.Macca kpoBu HOBOpOXJIeHHOTO pedbeHka 15% ot maccsl Tena. Paccuntars maccy
KPOBH HOBOPOXKAEHHOTO pedeHka BecoM 4 kr 800r.

a) 680

6) 700 r

B) 720 r
r) 740 r

4. borbHOMY HE0OX0IMMO BBECTH 24 enMHMIIBI MHCYIMHA. [[eHa neneHus mmpwuia
0,1 mi1. CKoJIBKO MJT MHCYJIMHA HEOOXOAUMO B3SITh?

a) 0.9 ma

0) 0,19 mn

B) 0,7 mn
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r) 0,8 M

5. B 1 nutpe BogHOro pacreopa coaepxutrca 80 r cyxoro BemectBa. KakoBa
IPOLEHTHAs] KOHLIEHTPALKs JaHHOTO pacTBopa?

a) 12

0) 14

B) 6

|k}

6.3 maptuu B 1000 amryn ¢ HoBokanHoM, 20 aMITyJ1 OKa3aJIuCh OpaKOBaHHBIMH.
OnpeneauTs NPOIEHT HEUCTIOPYEHHBIX aMITYJI.

a) 96

0) 94

B) 98

r) 58

7.qns nmpurotoBnenusi 1 murpa 3% pacTBopa HEOOXOAUMO B3STH ... CYXOTO
BEIECTBA.

a) 30

0) 25

B) 20

r) 40

8. Bo ¢nakone nenmmmuimHa Haxoautcs 1 muH. EJ[ cyxoro nekapcTBeHHOTO
cpenctBa. CKOJBKO HYKHO B3SIThb pacTBOpUTEINs, YTOObI B 0,5 M pacTBOpa ObLIO
100 000 EJT cyxoro BemecTBa?

a) Sma

6) 10 M

B)15 mn

r) 8 M

9.Ut06n1 mpuroToBUTH 9% pacTtBOp M3 pacueta Ha 1 JUTP, HEOOXOIUMO B3STh
CYXOT0 BEIlEeCTBa:

a)90r

0) 180 r

B)9r

r)19r

10.Yto0b1 BBecTH O60mpHOMY 19 EJI. mHCynuHa, HEOOXOAMMO B IIMPHI] HAOPATh
CIICYIOIIee YHCIIO JIEICHUN:

a) 4 neneHus

0) 4 4 nesenus

B) 4 V4 neneHus
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r) 3 neneHus

11.B ogHOIi CTONOBOM JOXKKE COAEPKUTCA CIEAYIolIee KoJnyecTBO 5% pactBopa
JIEKapCTBEHHOT'O BEILIECTBA:

a)0,5r

0)5r

B) 0.75r

rlr

12.3nas pazoByto no3y (0,3r), u, 3Has, 4TO OOJIbBHOM MNPUHUMAET JIEKAPCTBO
JECEPTHBIMHU JIOKKaMHU, TIPOIIEHTHASI KOHIICHTPAIUs pacTBOpa OyIeT:

a) 3%

0) 30%

B) 6%

r) 5%

13.Ecnu 60npHOM JOMKEH MPUHUMATH KUIKOE JICKAPCTBEHHOE BEIIECTBO IO 1
JaliHOM JIOXKKe 4 pa3a B JICHb 7 JHEH, TO eMy HEOOXOJAMMO BBINMKCATh CIICAYIOIICE
KOJIMYECTBO PACTBOPA:

a) 250 mn

0) 300

B) 140 mJ
r) 100 mn

14.CKoNBbKO COAEPKUT Karenb | M1 BOZHOTO pacTBOpa:
a) 40
0) 35

B) 20
r) 50

15.KakuM CUMBOJIOM 3aMEHSIETCS CJIOBO «IIPOIICHTY
a) @

0) %

B)$

I) oo

Tema 8.3. Ilponopuuu. IIpoueHTHbIE BLIYUCIEHHSI B TPO(ECCHOHATBHBIX
3ajavax
KoHTpoJibHBIE BONIPOCHI 110 TeMe:
1. Onpenenenue nponeHTa. Penienre Tpéx BUIOB 3a7a4 Ha MPOLICHTHI.
2. CocTaBlieHHE U pellIeHHEe MPONOPIUH, MPUMEHSSI UX CBOWCTBA.
3. Pacuér maccoBoii 701 (MPOLIEHTHOM KOHIIEHTPAIMH ) pacTBOpOB. BpeMeHHbIe
panbl. IIporuo3upoBanue NOBEAECHUSI CUCTEMBI.
4. IlepeBoj OJTHUX €MHUL] U3MEPEHHUS B JPYTHE.
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3agauu no reme:
3aoaua 1.Cxonbko Hy)HO B34Tb 10% pacTBOpa OCBETIICHHON XJIOPHOW U3BECTH U
BObI (B muTpax) ais mpurotosienus 101 5% pactopa.

3aoaua 2.IlpurotoButh 1 mutp 1% pacTBOp XJIOpHOW H3BECTH AJiE OOpPabOOTKH
uHBeHTaps u3 1 autpa matounoro 10% pactBopa.

3aoaua 3.Cxonbko Hy)HO B34Th 10% pacTBopa OCBETICHHON XJIOPHOW U3BECTH U
BOJIbI (B JIMTpaAX) AJisl OpUroToBiIeHus 61 S%pactBopa

3adaua 4.CxoIbKO MUJUTUIIUTPOB BOBI HYXKHO B35ITh, UTO OBI MOIY4UTh 9%-bIi
pactBop ykcyca u3 200 mu 70%-ro pactBopa ykcyca?

3aoaua 5. PaccunTarh KOJIMYECTBO CYXOIrO BELIECTBA B:
a) 250mm 0,1% pacTtBopa

0) 500m1 40% pactBOpa

B) 1 mu 3,6% pactBopa

3aoaua 6. Cxonbko HOBoKanHa cogepkutcs B amiyie 10 mi 0,5% pactBopa?

3aoaua 7. Bmectumocth MoueBoro my3bipst 600mi1. On 3amonHeH Ha 25%; Ha 58%.
CKOJIBKO MJI MOYM HAXOJUTHCSI B MOYEBOM ITy3bIpe?

3aoaua 8. EMKOCTh MOYEBOTO MY3bIps 3-XMeCSYHOro pedeHka coctanisier 100w
On 3anonHed Ha 25%. CKOJABKO MJI MOYM HAXOJUTCS B MOYEBOM ITy3bIpe peOeHKa?

3aoaua 9.Mpelimeynas cucrema ueiioBeka cocrtasisgeTr 40% ot Beca tena. Haiitu
MaccCy MBIIII] YyeJoBeka BecoM 60KT.

3aoaua 10. HaiiTu Maccy KOCTHOM CHCTEMBI YeJIOBEKa BECOM 95 KT, €CJIM N3BECTHO,
YTO KOCTHAs CUCTEeMa cocTaBiisieT 55% oT Macchl Tena.

3aoaua 11. Ckonabko TpaMMOB (pyparuinHa HaXOAUTCS B:
a) 200 mu1 0,02% pactBopa;
6) 500m 0,02% pacTtBOpa.

3aoaua 12. B 6onpaUIE 190 KolikoMecT. M3 HUX 3artoiHeHO 00abHBIME 152 MecTa.
Ha ckopKk0 TpoIIeHTOB 3aroTHeHa 00pHUIA?

3aoaua 13. 3a nepbie 3 Mecdia xu3HU pedeHok Habpan 1,3 kr. CKOJbKO BeCH
pebeHOoK B 4 Mecs1ia, €CJIM OH POJIUIICA C BECOM 2,6 KT U 3a MOCIEHUNA MECSIL 5KU3HU
puOABUII B BECE CPETHECTATUCTUIECKOE 3HAUCHUE

3aoaua 14. Bec uetbipexmecsiyHoro mioja - 120r, a Bec CeMUMECSYHOTO T10a —
1100r. Ckoiapko NPOLEHTOB BEC YETBIPEXMECSYHOIO IUIOJA COCTaBIsET OT

CEMUMECIYHOTO?
58



4.2. MaTtepuaJibl 1Js CTYJAE€HTOB 110 MOATO0TOBKeE K MPOMEKYTOYHOM

aTTecTaluu
IlepeyeHb BONMPOCOB K MPOMEKYTOYHOM ATTECTANMH 10 Y4eOHOH THCIHILINHE
(Ax3ameny)
TeopeTuueckue BONPOCHI
Auredpa

1. Lensle n parMoHAIbHBIE Yncia. J[efiCTBUTEIbHbBIE YK CIIA

2. Crenenu. Kopenn n-it crenenu. MppanuoHaibHbie Yciia

3. Pagmannas mepa yria. OnpeneneHus U CBOMCTBA CHHYCa, KOCUHYCa, TAHTEHCA U
KOTaHT€HCa.

4. OcHOBHbIE TPUTOHOMETpUUYECKUE (POpMYJIIbl. POPMYJIIBI IPUBEACHUS U (HOPMYJIBI
CII0KEHHS TPUTOHOMETPHUECKUX (QYHKITHIA.

5. @opMmyiibl JBOMHOIO yria. @opMysibl CyMMBbI U pa3HOCTU TPUTOHOMETPUUECKUX
(GyHKUIHH.

6. Tpuronometrpuyeckue GyHKINHN 1 uxX rpaduku. [lepuonnaHocTs
TPUTOHOMETPUUECKUX (PYHKIIHIA.

7. ®ynkums u ux rpaduxu. Mccnenoanue Gpynkuuii. UeTHble 1 HEUETHBIE
byHKIUU.

8. Bospactanue n yObiBaHMe QYHKIHIA. DKCTPEMYMBI.

9. CgaoiicTBa TpUTOHOMETPUYECKUX PYHKIMIA. ["apMOHUYECKHE KOJIeOaH s

10.ApkcuHyc, apKKOCUHYC U apKTaHTeHc. Perenue npocTenmx
TPUTOHOMETPUUYECKUX YPABHEHHMA

11.TIpenen uncnoBoit nocneaoBareabHoCTH. [Ipenen GyHKIun.

12.Crenennas ¢pynkius. [TokazarensHas QyHKIuUS.

13.Tloka3aTenbHbIe YpaBHEHNUS U HEPABEHCTBA

14 Jlorapudmsl. Jlorapudmuueckast pyHKIUs, CBONCTBA U TpaduK.

15.JIorapupmuyeckre ypaBHEHUS] 1 HEPABEHCTBA.

16.ITpupamenue pyuakuuu. [IponsBognas GyHKIHH.

17.TTpaBuna BerUMCACHUS TPOU3BOAHBIX. [Ipon3BOIHAS CIOKHON QYHKITUN

18.11pou3BoAHBIE TPUTOHOMETPUUYECKUX (YHKUIUNA. YpaBHEHHE KacaTeNbHOU K
rpaduky QyHKITUH.

19.ITpumeHenne Npor3BOIHON K UCCAEAOBAHUIO (DYHKIIMH.

20.HauOonbliee 1 HauMeHbllIee 3HaUeHUs PYHKIUH.

21.TTepBoobpasnas. OCHOBHOE CBOMCTBO NIEPBOOOPA3HOMA.

22 .IlpaBuiia HaxoXKaeHUs iepBooOpa3HbIX. MHTerpai.

23.ITnomane kpuBoauHeHoM Tpanenuu. @opmyna Herotona-JIeiOHura.

24 UppanmoHanbHble ypaBHeHUs. Jlorapudmuueckue ypaBHEeHUS.

25.1IpousBogHas Tmoka3arenbHor (QyHkiuu. I[lpowsBomHas norapudMUUecKoi
byHKIUH.

26.TlepBooOpa3Has rnoka3areabHOU PyHKIIUH

27 .Bpruncnenue onpeeeHHbIX HHTETPaioB.

28.IlonsTie MHOXKecTBA. Onepanvy HaJ MHOKECTBAMU.
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29.KombOunaropuka.
30.ITonstue BepositHocTu. CoOBITHE.

I'eomeTpus

. CtepeomeTpuisi. AKCMOMBI CTEPEOMETPHUH.

. [IpsiMble 1 MITOCKOCTH B IpocTpaHcTBe. [lapainenbHOCTb.
. [lapannenbHOCTh MPAMBIX U TUIOCKOCTEH (MPU3HAKK).

. [leprieHANKYISIPHBIE PSIMBIE U TIIOCKOCTH.

. llepnenaukymnsap. Haknonuas.

. [TapannenbHOE IPOEKTUPOBAHUE.

. YToa Mex1y TIOCKOCTSIMM.

. JlekapToBO cucTemMa KOOpAHHaT.

. PaccTositnue Mex1y TOUKaMH.

. KoopauHatel cepeanHbl 0TpesKa.

. Bextopel. Koopnnatsl BeKTOpa.

. JlmrHa BekTopa.

. CKaJIsipHO€ MPOU3BEAECHUE BEKTOPOB.

. MHOTOTpaHHUKH.

. [Ipuzma.

. [Tapannenenunen. [IpaBriibHbIN apajuIeIenune.

. [IpssMOYTOJIBHBIN NapaJIIETETUTIE .

. [Tupamupa.

. YCceueHHas nupamu/a.

. Tenma Bpamenus. Llumuuap.

. Konyc. YceueHHbIl KOHYC.

. lIap. Cepa.

. [lonsatue o6bema. O6BEM U TUIONIAb IIOBEPXHOCTH MPSIMOYTOIHHOTO
napasuielienunesa.

24. O0beM U TIOIA/b TOBEPXHOCTH MIPU3MBI.

25. O06BeM U IIOMIAIb TOBEPXHOCTH MTUPAMUJIBI.

26. O0beM | TIOIAb TIOBEPXHOCTHU IIUITUHIpA.

27. O6BeM U TIOIIalb OBEPXHOCTU KOHYCA.

28. O06BeM U IONIaIb MOBEPXHOCTH IIapa, IMapOBOTO CErMEHTA M CEKTOPA.
29. [IpaBunpHble MHOTOTpaHHUKH. [IpaBuiibHAsA pu3Ma.
30. [IpaBunwsHas nmupamuaa. [IpaBuibHast ycedeHHas: TupaMua.

O 00O NO Ol WD -
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Ipakmuueckue 3a0arnus
1. @) Haittu nmpousBoanyio f(X) = x%+(3x+x3)

6) OnpenenuTs 4eTHOCTh HeueTHOCTh (Gynkuum: f(X) = x2(2x — x3).
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6) Ilnomans OCHOBaHWS IMPABUIIBHOM YETBIPEXYTONBHOM TIHpaMuabl 36 M2, a
BBICOTA B JIBa pa3a 00Jjbllle CTOPOHBI OCHOBaHUs. Halitn 00beM 3Toi nmupaMuabl.

2. a) Onpenenurs 4eTHOCTH HedeTHoCTh Qynkimu: f(X) = x3-sin X2,
0) Haiitu nmepBoobOpasuyio: f(X) = X+cos X
6) ITnomaas noepxHocTH Ky6a — 384am2. Haiitn 06beM Kyoa.

3. a) Onpenenurh 4eTHOCTL HeueTHOCTh (pynkuuu: f(X) = 3x?4x*
6) Haiiti npousBoanyto Gyukiuu f(x) = i + 5x2 — 3x

6) ITnomaas 6GOKOBOM MOBEPXHOCTH NPIMOYTOJILHOTO Napamienenunena 140 cm?, a
CTOpPOHBI OCHOBaHUs — 6 cM, 8 cM. HaliTu 00beM 3Toro rena.

4. a) Haiitu nepBoobpasnyto s Gpynxuun F(X)=3x2+2

6) Pemute ypaBaenue 1092 (2x+6)-10g2(x-2) =2

6) Eciau mpearnosokuTh, 4TO TOJOBA YeJIOBEKa - 3TO IIap, TO MOXHO HailTH ce
romna s 1mo GopMyJie miromaau mapa. Yemy oHa OyeT paBHa y 4eloBeKa, pa3mep
r0JIOBBI KOTOpOTO 48 cM?

5. a) B kopooke 30 Ttabmetok: 10 kpacHbIX, 5 »Kentwhix, 15 Oenbix. Haiitu
BEPOSITHOCTD MOSBJICHUS IBETHOU TAOJIETKH (T.€. WM KPACHOMU, WJIH JKETITOM).

xZ
2x-1
6) HaiiT 00beM MpaBUIIbHOM YETHIPEXYTOIBLHOM MUPAMU/IbI, €CIIM OCHOBAHUE — 6]1M,
a 6okoBoe pedpo — 5 Am.

6) Haiitu npousBoanyro: f(x) =

6. @) Hatiti nmpousBoanyto: f(X)=Ccosx+x+5
6) BBIUMCIIUTL HHTETPA: f01(2x + 1)dx

6) CTOpoHa OCHOBaHMS MPABUIBHOW YETHIPEXYTOJBHON MPU3MbI 6 M, a TUIOLIAIb
60K0BOI1 MoBepxHOCTH — 120 1M%. HaliTn 00beM IPHU3MEL

7. a) OnpeaennTh YeTHOCTh HedeTHOCTh GyHKImH: f(x) = x5 - sing
6) Haiitu npoussoanyto: f(X)=(2x-3)+(1-x3)

8) Jlanbl koopauHatel 1ByX Touek: A (3:4;5) u B (7:;4;8). Haiitu nnuny otpeska AB
Y KOOpAUHATHI TOUKU M — cepennnbl oTpe3ka AB.

8. a) BerurcnuTh uHTErpa: foz(x2 + 3)dx

. 1
0) Halitu obnacte onpeneneHuss GyHKUUA Y = — T Vx

6) Beiunciure njMHYy CIIMHHOMO3TOBOTO KaHalla, eciii ero paauyc 1,8 cMm, 00bem
CTIIMHHOMO3TOBOM KHIKOCTH B CITMHHOMO3TOBOM KaHaie 93,96  cm3.

9. @) Pemutsb ypaBHeHue: 25*+24-5*=25
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6) Haiitn npousBonnyto: f(x) = Vx - (3x° — x)

6) B mpsAMOyroJibHOM NapajuieJenunee CTOPOHbl OCHOBaHUS 7M M 4M, a BBICOTa
napautenenunena 8m. Haiitm o0beM u miomangs OOKOBOM MOBEPXHOCTH
napajuleJenunena.

10. a) Beruucnuth HHTETpAI: f_21(9x —4)dx

6) Haittu npoussoanyto: f(X)=Sinx-2+x2

6) O6BEM IIPAMOYTOJILHOTO Hapaienenunena 192 qv3, a ctopoHsl OCHOBaHUA 6 M
u 4 mM. Halitu mtomaas 60KOBOM TOBEPXHOCTH.

cosx3

11. a) OnpeneanuTh YeTHOCTh HEUYSTHOCTh QyHKIMH: f(X) = 25

6) Haiitu nepsoobpasuyro: f(x) = (4 — 5x)7

6) Haliti 00beM Kyba, eclM IIommais ee 60KoBoi mosepxHocTH pasHa 100 am2.

12. @) PemuTh upparmonanbioe ypaBuenue: 3 +vV3x+ 1 =x

6) Haiitu nepBoo6pasnyro pynxuun f(x)=40(2x-1)°

8) Beraucnure o6beM O6akTepuu, UMerolel (popMy UIMHIIPA ¢ PATUyCOM 2 MKM H
IIAHOU 20 MKM.

13. @) Pemmre norapudmudeckoe ypasuenue: 10g2x+10gz(4-x)=2
6) Haittu npounsBoanyio: f(X)= COSX+2X+X?

6) Boeruucnure o0beMm OakTepuid, mMmeromer dopmy mmapa (Ha NpuUMeEpe CUHE-
3€JIEHOM BOJIOPOCIH), €CITU €€ AUaMETP paBeH 3 MUKpPOMETpa

14. a) B xopoOke umeercss 7 KENThIX M HECKOJBbKO Oebix Tabjerok. Kakoa
BEPOATHOCTh M3BJE€Ub Oyl TalJIETKy, €CJIIM BEPOSTHOCTb HU3BIIEYb KEITYIO
TabseTky paBHa 1/6

6) Haiitn nepsooOpasnyro mis Gpynkuuu f(X)=3X?+2, rpaguk KOTOpOH IPOXOIMT
yepe3 Touky M(2;1)

8) boxoBoe pedpo MpaBUIILHON TPEYTrOABHOM MUpPaMUIbI S1M, a CTOPOHA
ocHOBaHus — 6aM. HaliTu momaas O0KOBOM MOBEPXHOCTH.

15. a) Haiiti 06nacTs onpenenenus GpyHkuun: y = V9 — x2 + i

6) BeraucimTe HHTErpa: f_21(6x2 —3)dx
6) O6beM KyOa — 125¢cm®. HaiiTu muromaas HOBEpXHOCTH Ky0a.

16. a) BeposTHOCTH 32001€TH TpUNITIOM BO BpeMms snuaemun paBHa 0,75. CKoIbKO
YelIOBeK  MOXeT 3a00JeTh 3TOil O0JIe3HbIO HAa MEPBOM Kypce KOJUIEHKa, €CIU
noctynuiu yuutbes 400 yenoBek?

6) Pemuth ypaBHenue: 4*-5-2*+4=0.

8) boxoBoe pedpo NpaBUIIbHON TPEYTOJAbHON NUpaMUAbI SAM, a CTOPOHA OCHOBAHUS
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— 6am. Haiitu mutomiane 60KOBO# OBEPXHOCTH.

17. a) Haiitu mpomsBoanyto pyukuuu: f(x) = vVx - (2x% — x)

X

(2) (9_) .2t

0) Pemnth ypaBHeHue: '3/ \8 64

6) BerumciuTe mioIa» MOBEPXHOCTH Cep/Ilia B3pOCIOro YesIoBeKa (cepiie UMeeT
dbopmy konyca), eciu h=12 cm, d=10 cm.

18. a) OnpenenuTs 4eTHOCTh HeueTHOCTh PyHknun: f(X)=X+(5-X?)

6) Haittu npoussoanyio Gynkuumu: f(X)=(3x+x3)+(2-x)

6) Koctp royienn denmoBeka mumeer juuHy h=45cMm, mmpuny 12cMm. Berawmcnure
IJIOIIAb TOBEPXHOCTH (KOCTh FOJIEHU UMEET (POPMY LIUITUHIPA).

19. a) PemuTe norapudmuueckoe ypasaenue: 10g.(x>+2x+3)=l0g.6

6) Bbluucnuth 3HadeHue npousBogHoil dymkumu f(x) = x — 4+/x B 3amaHHOlM
touke x=0,01.

6) Berurcnure mmny (h) cepaia B3pociioro yenaoBeka(cepaie umeer Gopmy
KoHyca), ecmt V= 71t cM3 | a monepeunsii paspes d= 3 cM.

20. a) Berumcnnts 3HaueHue npomsBogHOi ¢yHkimHu f(x) = 3x* —4x+5 B
3aJaHHOU TOYKE X=3.

— 2 !
6) PelnTh UppannoHanbHOE ypaBHeHne: ' &V Xx3
6) Kocts ronenu uemoseka umeer mmHy h=30 cM, o6bem V = 7501 cm> .
Berunciute mupuny () Koctd (KOCTh TOJCHH UMeeT (opMy IHITUHIPA).

21. a) Pemnts norapudmudeckoe ypasHenue: 10gs>X-logsx=2

6) BbIYUCINTh UHTETPAT: foz (1+ 2x)3dx

6) Berarciute monepeunsiii paspes (d) cepana (cepaie umeet GopMy KOHycCa), €CIu
ero miuHa h=6¢cMm, a V = 121 cm3.

22. a) Pemmts HppalMoHabHOE ypaBHEHHE: X = VX3 — x2 — 8x + 20

6) Haiitu nepsooOpasnyro: f(X)=(2x-3)°

6) Ilnomans OCHOBAHMS IPABHJILHOM YETHIPEXYTONLHOM HpH3MBI — 16aM°% a
6okoBoe pedbpo — 5 nM. Halitu 06beM 1 1J10111a1h TOBEPXHOCTH MPU3MBI.

x%sinx
x2-9

23. a) OnpenenuTh YeTHOCTh WM HeueTHOCTh pyHkimu: f(x) =
6) Haiitu npousBoanyto: f(X)=x"-4x>+2x-1

6) Tpaxes umeer Qopmy Tpyoku mmunoii h=11 cm, o6wemom V = 991 cm3 .
Brerancnure nuameTp Tpaxewu.
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24. a) Haiitn HauMeHblIee ¥ HauOonbliee 3HaueHus Gynkunu  f(X)=x3-3x?+9x+35
Ha [-4; 4].

6) Haiitn npousBonnyto: f(x) = vVx - (2x* — x)

6) Berunciure mmny (h) Tpy6uatoii koctu , ecimn V = 1921 cm3, a quamerp paseH
8 cM.

25. a) Penmts nppanmoHaabHOE YpaBHEHUE: X = Vx3+x2 —6x+8

6) BBIYHCIIUTH HHTETPAIL: foz(x3 —1)dx

6) Ecnu mpenmnonokuTh, 4TO TOJIOBA — YEJIOBEKA-3TO Iap, TO MOKHO HAaWTH €€
o0beM 1o (opMyse obdbema mapa. Yemy oH OyneT paBEH Yy 4EJIOBEKa, pa3zmep
r0JIOBBI KOTOPOTO 56 cM?

26. a) Pemmuts orapudmuyeckoe ypasaenue: 1g(x-9)+Ig(2x-1)=2

6) Haittu npoussoanyto: f(X)=x8-3x*-x+5

6) Bbrunciure 00beM CIIMHHOMO3IOBOHM JKHJIKOCTH B CIHHHHOMO3TOBOM KaHAalle
(CTMHHOMO3TOBOW KaHal uMeeT (opMy IMIIMHApA), eciau ero jymHa h=43 cw,
nuametp d=6 cm.

27. a) PeluTh UppaIoHaNnbHOE ypaBHEHHE: VX + 2 = V2x—3

6) Haittu nepsooGpasnyro: f(x) = 4x3- 2sinx

8) Tpaxest umeeT hopmy TpyOku aimuHoi h=9 cm, nmamerpom d=1,5 cm. Beraucinure
MaKCHUMAJIbHBIH 00BEM TpaxeH.

28. @) Pemuts norapudmuueckoe ypasuerne: 10go.3(5+2x)=1

1+2x
3-5x

6) Haiitu npoussoanyro: f(x) =

6) Kocth ronenu yenoBeka umeer amuHy h=40 cm, mmpuny d=5 cMm. Beraucoure
00BeM KOCTH (KOCTh TOJICHH UMEET (POpMY ITHIIHH]IPA).

29. @) BRIYHCIUTL HHTETPAT f_ll(x2 —2x+4)dx

6) PermuTs uppanmoHansHoe ypapHenue vV2x + 1 = Va2 — 2x + 4

6) Tpybuaras xocts umeeT ;umHy h=16 cM, 06beM V = 7841 cM> . Brrunciure
TJIOIIA/Ih TOBEPXHOCTU KOCTH.

30. a) PemmTh nppanroHansHoe ypaBHeHHe: Vx2 + 2x + 10 = 2x — 1

— 3 4
6) Haiiru nponssonuyro ¥ = 4x° — Sx

6) Berancnure 06beM cep/aiia B3pociaoro yenoBeka (cepame umeeT GopMy KOHyca),
ecim ero jutuHa h= 15 cM, a monepeunsiii pa3pe3 d=10 cwm.
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5. Kputepum u mkaJjia oleHUBAHUS KOMIIETeHIIMA HA Pa3JIMYHBIX 3Tanax ux

¢popmupoBanus

KPUTEPUN OIEHHMWBAHMHMSA OTBETOB HA YCTHBIE BOITPOCHI

Ne i/t

Kpurepuu onienuBanust

OneHka

1.

1) NoJIHO M apryMEHTUPOBAHHO OTBEYAET 110 COJAEPIKAHUIO 3a/laHuUs;

2) oOHapyXMBaeT IOHHMMAaHHE MaTepuayia, MOXXET OOOCHOBaTb CBOU
CY)KACHUA, TNPHUMCHUTH 3HAHWA HaA IPAKTUKC, IMPHUBCCTH HCO6XOI[PIMLI€
IIPUMEPBI HE TOJIBKO IO Y4EOHUKY, HO U CAMOCTOSITENIbHO COCTaBIICHHBIE;

3) u3naraet MaTepuall Mocjie10BaTeIbHO U NPABUWIBHO.

OTJIIMYHO

CTYZIEHT J1aeT OTBET, YJOBJICTBOPSIOIUI TEM )K€ TPeOOBAHUAM, UTO U JJIs
OLIEHKH «5», HO jonyckaeT 1-2 omunOKu, KOTOPbIE CaM e MCIPABJISIET.

XOpOIIO

CTaBUTCS, €CJIM CTYJCHT OOHApY)XMBAeT 3HAHWE M TOHWMAaHHE OCHOBHBIX
MOJ0KEHIUH JAaHHOTO 3aJIaHus, HO:

1) u3maraeT Matepuana HEMOJHO U JOMYCKaeT HETOYHOCTU B OMpPENEICHUU
MOHATUM WK POPMYIUPOBKE MIPABUIL;

2) HE yMeeT J0CTaTOYHO TINIyOOKO M JOKa3aTellbHO OOOCHOBAaTh CBOU
CY)KI[CHI/IFI nu HpI/IBeCTI/I CBOH HpI/IMepbl;

3) uznaraet MaTepuai Herocle0BaTeIbHO U JOMYCKAET OMIMOKH.

YAOBJIETBO
PUTEIBHO

CTyJICHT OOHapy>XHBaeT HE3HAHHE OTBETAa Ha COOTBETCTBYIOINEE 3a/1aHUE,
JI0ITyCKaeT OMMOKU B (POPMYJIMPOBKE ONpPENIEIeHUI U IPABUII, HCKAXKAIOLIIE
UX CMBICII, OECTIOPSAA0YHO U HEYBEPEHHO M3JIaraeT MaTepHai; OTMEYaroTCs
TaKue HEeJOCTAaTKU B MOJAIOTOBKE CTYJEHTa, KOTOPbIE SBISIOTCS CEPbE3HBIM
MPEMSITCTBUEM K YCIEIIHOMY OBJIAJICHUIO NOCIEAYIOIIMM MaTEpHAJIOM.

HEYJIOBJIET
BOpUTEIIHLH
0

KPUTEPUU OLEHUWBAHMUSA PE3YJIIBTATOB TECTUPOBAHUA

/o

TECTOBbIE HOPMBI: % NMPaBUIbHBIX OTBETOB OlIEHKa/3a4eT

85-100 % OTJIMYHO

70-84% XOpOIIIO

51-69% YIOBJIETBOPUTENHHO

BAWIN| -

menee 50% HEY/IOBJIETBOPUTEIHHO

KPUTEPUU U IIKAJIA ONEHUBAHUA PE3YJIBTATOB PEHIEHUA 3AJTIAY

Ne n/nn Kpurepuu onieHnuBanus Onenka

1. [TonmHOE BepHOE pelieHne. B moruueckoM paccykKJIeHUN U peIlieHUH HeT OTJIMYHO
omuO0K, 3a/1aua pelieHa parmoHaIbHBIM criocoOoMm. [lomyden
MIPAaBUJIBHBIN OTBET. SICHO onucaH crocod peneHus.

2. 1)Pemienue B menom BepHoe. B JOorudeckom paccyIeHUH U PEIICHHH HET |  XOPOIIO
CYIIECTBEHHBIX OIIMOOK, HO 3ajjaya pelieHa HEONTHMAaJIbHBIM CIIOCOOOM
WM JIOMYIIEHO He 0oJiee ABYX HE3HAUUTEIbHBIX OIMIMOOK.

2) B pabore mpucyTCTBYIOT apudMeTHdecKas ommOKa, MeXaHH4ecKas
omuOKa WM ONHCKA TPU TEPENHCHIBAHUU BBIKIAJOK WJIA OTBETA, HE
MCKA3UBIINE COJICPKAHUE OTBETA.

3. WwmeroTcst cymiecTBeHHBIE OMIMOKA B JIOTHYECKOM PACCYXJACHWU H B | yIOBIETBOP
pemieHnu. PaccunTaHHOE 3HAu€HHME HWCKOMOM BEIMYMHBI HCKaXaeT | HUTEIbHO
COJIepKaHUE OTBETA.

4. Perienue HeBepHOE UM OTCYTCTBYET. HEYIOBJIETB

OpHUTEIBHO
KPUTEPUU ONEHUBAHUSA KOHTPOJIBHBIX PABOT
‘ Ne n/mt ‘ Kputepun oneHnBanus | Onenka
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1. I'myOokue 3HaHUs MaTepuana, OTINYHOE TOHUMaHUE CYTH BOIIPOCOB, OTJIMYHO
TBEPA0E 3HaHNWE OCHOBHBIX MOHATUHN U MOJOXKEHHI 110 BOIIPOCaM,
CTPYKTYpUPOBaHHbIE, IIOCIIEA0BATEIbHBIE, TOJIHBIC, IPABIUJIHBIE OTBETHI
2. TBep/pie, HO HEOCTATOYHO MOJIHBIE 3HAHUS, [10 CYTH BEpHOE TIOHUMaHHe XOpOIIO
BOIIPOCOB, B I1EJIOM IPABHJIbHBIE OTBETHI HA BOIPOCHI, HATMYHE
HETOYHOCTEH, HEOpEeKHOE 0OhopMIICHHE.
3. OOu1re 3HaHUS, HEAOCTATOYHOE TOHUMAHKE CYTH BOIIPOCOB, HATTMYNE YIIOBJIETBOP
00JIBIIIOT0 YKcIIa HETOUHOCTEH, HeOpexxHoe oopmiieHue. UTEJILHO
4. Henonumanue cytu, 60J1b110€ KOJIMYECTBO IPYOBIX OIHOOK, OTCYTCTBUE HEYJIOBJIETB
JIOTUKU U3JIOKEHUSI MaTepuaa. OpUTEIHHO
KPUTEPUU U HIKAJIA OHEHUBAHUS PE3YJIBTATOB OBYUEHUSA
MNPOMEXYTOYHOM ATTECTAIIMA
No Ouenka
Kpurepuu ouenuanus
/11 /3auet
1 OlleHKa «OTJIMYHOY» BBICTABISIETCS CTY/ICHTY, €CJIM OH TIIYOOKO W IPOYHO YCBOWII | «OMAUUHO» /
IPOrPaMMHBII MaTepuai, UCUEPIBIBAIOLIE, TOCIEAOBATENBHO, YETKO W JIOTHICCKH | 3a4meHO
CTPOMHO €ro M3/IaraeT, yMeeT TECHO YBS3BIBATH TCOPHIO C IPAKTUKOM, CBOOOIHO
CIIPABIAETCS C 33Ja4aMM, BOIPOCAMHM W APYTUMHM BUIAMH IPUMEHCHHs 3HAHWM,
IpUYEeM HE 3aTPYIHSCTCS C OTBETOM IPH BHIOM3MEHEHUH 3a[aHHH, MCIIOIb3yeT B
OTBETE MaTepHajl Pa3InYHON JINTEpaTyphl, MPABIIBHO OOOCHOBBIBAET MPHHATOE
HECTaHJapTHOE PEIICHHE, BIAJeeT PA3HOCTOPOHHMMH HaBbIKAMH M MPHEMaMH
BBINOJIHEHHST TPAKTHYCCKUX 33714 110 (POPMHUPOBAHUIO 0OUIENPO(ECCHOHATBHBIX
KOMIIETEHIIAH.
2 OLeHKa «XOpOIIO» BBICTABISIETCS CTYIEHTY, €CIIM OH TBEPAO 3HAeT Marepual,
TPaMOTHO H 110 CYIIECTBY M3JIaraeT ero, He JIOMycKas CyIECTBEHHbIX HETOUHOCTeH | (xopowioy /
B OTBETE€ HA BOMPOC, MPABHJIBHO MPUMEHSIET TEOPETHUYECKHE MOJIOKEHUS TPH | 3qumeno
PCUICHUHN MPAKTUYCCKHUX BOIIPOCOB U 3ajiay, BJIAACCT HeO6XOI[I/IMBIMI/I HaBbIKaMHU U
IPUEMaMH MX BBIMIOJIHECHHS, 8 TAK)KE MMEET J0CTATOYHO MOJHOE MPEICTABJICHUE O
3HAYMMOCTH 3HAHUHU 110 JUCIIUILINHE.
OlleHKa «y/IOBJIECTBOPHUTEIIBHO» BBICTABISIETCS CTYICHTY, €CIIH OH MMEET 3HAHHs
TOJIBKO OCHOBHOTO MaTepuaia, HO He YCBOHJI €ro JeTaleid, HOMyCKaeT HETOYHOCTH, | «yIOBIETBOP
3 HEJOCTATOYHO  IPABUJIbHBIC (GOpMYIIMPOBKH,  HapyIIEHWS  JIOTHYECKOH | UTENBHOY /
IIOC/ICIOBATEIBHOCTH B HM3JI0)KCHHH MPOTPaMMHOIO MarepHaia, HCIBITBIBACT | 3aUmeHo
CIIO’KHOCTH TIPH BBITIOJTHEHUH MIPAKTHIECKUX PAbOT M 3aTPYIHSACTCS CBSI3aTh TCOPHIO
BOIIPOCA C MPAKTHKOIA.
4 OleHKa «HEYIOBIETBOPUTEILHOY» BBICTABISETCS CTYIEHTY, KOTODBI HE 3HAET | «HEYIOBIETB
3HAYMTENBHOM YaCTH IPOrPAMMHOTO MaTepuaa, HEYBEPEHHO OTBEYAET, JOMYCKAET | OPUTEILHON/
Cepbe3HbIC OMIMOKHM, HE HMEET MPEJCTABICHHH MO METOAMKE BBINOIHCHUS | HE3AUMeHO

MpaKTHYecKoi paboThl. Kak mpaBuiio, oleHKa «HEYIOBJIETBOPUTEIIBHO» CTaBUTCS
CTYJEHTaM, KOTOphIE HE MOTYT MPOJOJDKUTh OOydYeHHE O€3 JOTIOJHUTEIBHBIX
3aHATHI 10 JaHHOM JUCIHILINHE.
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KPAUTEPUHU U IIKAJIA OLIEHUBAHWS YPOBHEW OCBOEHHMA KOMIIETEHIIAM

[lIxana YpoBeHb Pe3ynbTaThl OCBOEHHOCTH KOMITETCHIIUU
OLICHUBAHMS | OCBOCHHOCTH
KOMITETeHIIUHT

OTJINYHO BBICOKHH CTYACHT, OBJIAJAC 3JICMCHTAMH KOMIICTCHIMU «3HATb)»,
«yMETb» W «BJIAJCTH», TMPOSBUI BCECTOPOHHHE H
ryOOKMe 3HAaHUS MPOTPAMMHOTO  Marepuaia 1o
JTUCIUTUTMHE, OCBOWMJI OCHOBHYIO U JIONOJHHTEIBHYIO
JTUTEpaTypy, OOHApYXWJI TBOPYECKHE CIIOCOOHOCTHU B
MOHUMaHHH, U3JI0KCHUHU u MPAKTUIECKOM
HCIOJIb30BAHHWHU YCBOCHHBIX 3HAHUH.

XOpOUIO 0a30BbIN CTYZIEHT OBJaJell 3JIEMEHTaMH KOMIETECHUUHU «3HaThb» U
«yMETb», IPOSIBWJI IIOJHOE 3HAHUE IPOrpaMMHOIO
Marepuana [0 JWCHUIUIMHE, OCBOWJ  OCHOBHYIO
PEKOMEHIOBAaHHYIO JIuTeparypy, OOHapyKUII
CTaOUIBHBIM XapakTep 3HAHUM W yYMEHUH M TMPOSBUI
CIIOCOOHOCTH K UX CaMOCTOSITEIbHOMY NPUMEHEHHUIO U
OOHOBJIEHHIO B XOJI€ TMOCIEAYIOIIEero OO0ydyeHus u
IIPAKTHYECKON JEATEIbHOCTH.

YZIOBJIETBOPU | HOPMAaTUBHBII CTYIEHT OBJAJENl 3JIEMEHTAMH KOMIIETCHIIMH «3HATbh,
TCJIBHO MMpOsABUJI 3HAHWA OCHOBHOI'O HNPOrpaMMHOI0 Martcpuajia
Mo JWCHUIIIMHE B o0beMe, HeoOXOoIuMOM  AJis
MOCJIETYIOIEro O0YUEHUS U MPECTOSIIECH MPAKTUIECKON
JEATENIbHOCTH, HU3Y4YWJI OCHOBHYK) PEKOMEHIOBAHHYIO
JuTeparypy, HOIIyCTHJI HETOYHOCTM B OTBETE Ha
HK3aMEHE, HO B OCHOBHOM 00JaJaeT HEO0OXOJUMBIMH
SHaAHWSMHU IJId UX YCTPAHCHHA IIPH KOPPECKTUPOBKE CO
CTOPOHBI dK3aMEHATOpA.

HEYJIOBJIETBO | KOMIETEHIIUU HE | CTYJeHT HE OBJaJedl HHM OJHMM U3 DJIEMEHTOB
PHUTEIBHO c(OpMHPOBAHBI KOMIIETEHIIMM, OOHApyXWUJ CYIIECTBEHHbIE MPOOEbl B
3HAHMHM OCHOBHOTO TPOTPaMMHOrO Marepuajga IO
JUCLUIUIMHE, JOMYCTHJI MPUHIMINAIbHbIE OUIMOKU MpU
INPUMEHEHUN TEOPeTHYECKHX 3HAaHWH, KOTOphIE HE
MO3BOJISIOT €My IPOJOJKUTh 00y4YeHUE WM MPUCTYIUTh
K MpPaKTHYEeCKOW JesITeIbHOCTH O€3 JIOMOIHUTEIbHOU
MIOJATOTOBKH 110 TAHHOW JUCIUILINHE.

6. Onucanue npoueaypbl OlleHUBAHUS 3HAHUI U YMEHUI, XapaKTepU3yInX
Tanbl (POPMUPOBAHUS KOMIIETEHUM I
Or1ieHKa 3HaHUM, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIMUX ATarbl HOPMUPOBAHUS
komnereHmii mo OVYIL.04 Marematuka OCYIIECTBISETCA B XOJ€ TEKYIIEro M
MIPOMEKYTOUYHOTO KOHTPOJIsL. TeKyIuit KOHTPOJIb OpraHu3yeTcs B opmMax: yCTHOTO
onpoca (MHAMBUAYAJIBHOTO  OMNpOCAa); TMPOBEPKH MHUCHBMEHHBIX  3a/laHUIl
(koHTpOJBHAS paboTa, 3aa9l, KAPTOUKH ); TECTUPOBAHUSI.
[TpoMeKyTOUHBIN KOHTPOJIb OCYIIECTBIISIETCA B hopMe FIK3aMEeHa BO 2 CEMECTpe.
Kaxnmas ¢opma mpPOMEXKYyTOUYHOTO KOHTPOJS [OJDKHA BKIIOYATh B CeOs
TEOPETUYECKHUE BOMPOCHI, MO3BOJISIIOIINE OIIEHUTh YPOBEHb OCBOEHUS CTyACHTaMU
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3HaHUW M TPAKTHUUECKHE 3aJaHusl, BBIABISIONINE CTENEeHb C(HOPMUPOBAHHOCTH
YMEHUH U HABBIKOB.

[Ipouienypa olieHHBaHUsI KOMIIETEHIMI 00yJarouXxcsi OCHOBaHA Ha CIEAYIOIIUX
MPUHIUIAX: TEPUOUYHOCTH POBEJICHUS OLIEHKH, MHOTOCTYTIEYaTOCTH OIIEHKH IO
YCTPAHEHHUIO HEJOCTATKOB, €IMHCTBA MCIOJb3YeMOM TEXHOJOTUU [JIsl BCEX
0Oy4YaroNINXCsl, BHIMOJTHEHUS YCIOBUN COMTOCTAaBUMOCTH PE3YJIbTATOB OLICHUBAHMS,
COOJIIO/ICHUS TTOCJIEI0BATEILHOCTH MPOBEJCHUS OIICHKHU.

Kpatkass  xapakTepucTHMKa  TpOLEAYphl  pealu3alud  TEeKYUIero U
IPOMEKYTOUYHOTO KOHTPOJIS AJIsl OLIEHKH KOMITETEHIIUH 00y4aronXxcs BKIIOYALT:
coo0IeHne -  MPOAYKT  CaMOCTOSITENIBHOW  pabdOThl  CTYJIEHTA,
OPEICTaBISIIONINIA  cOO0M  MyOMMYHOE BBICTYIUIGHHE 10  MPEICTaBICHUIO
MOJyYEHHBIX PE3yJbTAaTOB PEIICHUS OMpPEIEICHHON y4eOHO-TIPaKTHIECKOH,
y4e0HO-UCCIIe0BATENLCKON MM HAYYHOU TeMbl. [[0r0TOBKa OCYIIECTBISIETCST BO
BHEYpOUYHOE BpeMsi. B olieHnBaHMU pe3yibTaTa HapaBHE C PENOJIaBaTEIEM MOTYT
MPUHUMATh Y4aCTUE CTYJICHTHI TPYIIIIHIL.

YCTHBIH ONPOC — YCTHBIM ONPOC 1O OCHOBHBIM TEPMHHAM MOXET
IPOBOJIUTHCS B HaYyaJie/KOHIE MPAKTUYECKOTO 3aHATUS B TedeHuu 15-20 muH.
JInbo yCTHBIM OIpOC MPOBOAMUTCA B TEUEHUE BCErO MPAKTUUYECKOTO 3aHATHS IO
3apaHee BbIJaHHOW TeMAaTHKE.

TeCT — T03BOJISIET OLEHUTh YPOBEHb 3HAHUUI CTYJEHTaMU TEOPETUUYECKOTO
MaTepuana 1o guciuminHe. OcymecTBiseTcss Ha OyMaKHBIX HOCHTENEH II0
BapHaHTaM.

3a/1a4a - CPEJCTBO PACKPHITHS CBSA3H MEXY JaHHBIMU M UCKOMBIM, 3a/1aHHBIC
yCIIOBUEM 3aJ[a4i, HA OCHOBE Y€ro Ha/I0 BHIOpaTh, a 3aT€M BBITIOJIHHUTH JEHCTBUS, B
TOM YHUCJIe apu(PpMETHIECKNE, U 1aTh OTBET HA BOMPOC 3a/1a4H.

KApPTOYKH - CPEJICTBO KOHTPOJIS, COAEprKaIIee 3aJaHus U 3a7a91 TI0 TOMY WJIH
WHOMY pasliefly WiIu TeMe U To3Boisitoniee Oosnee 3(PGEKTUBHO MPOBOIUTH
WHUBUyAIbHYIO PaboTy ¢ 00yJaronuMucs, OIICHUTh pad0Ty Ka)XJA0ro CTyACHTa
BO BpEeMSI 3aHSATHSL.

KOHTPOJIbHAs1 pa0oTa- BBHIIOJIHSAETCS NHCHbMEHHO, [0 3aBEPUICHHIO
YCBOCHUSI TEMBI JIJISl BBISICHEHUSI YPOBHS YCBOSHUS JAHHOW TEMBI IO CIICTYIOIINM
NO3UIMSIM: YMEHHE CHUCTEeMaTU3MpOBaTh 3HAHUS; TOYHOE, OCMBICIEHHOE
BOCIPOM3BEICHUE H3YyYEHHBIX CBEICHMI;  IMOHUMAHHE CYUIHOCTH MPOIECCOB;
BOCIIpOU3BeieHNEe TpeOyeMoii nH(popMaiuu B oaHOM 00bEMe. OTBeJIeHHOE BpeMs
— 45 MuH.

pedepar - MPoayKT CaMOCTOSTETLHON paOOThI CTYAEHTA, MPEICTABISIOIINMA
co00i KpaTKoe U3JOKEHHWE B MUCHMEHHOM BHJIE TMOJYYEHHBIX pPE3yJIbTaTOB
TEOPETUUYECKOr0 aHalIM3a OMpPENesIEHHON HaydyHOU (y4eOHO-HCCIeI0BATENbCKOMN)
TEMBI, TJI€ aBTOP PACKPBIBACT CYTh HUCCIEAYEMON MPOOIEMBI, IPUBOIUT Pa3INIHBIC
TOYKHM 3pEHHs, a TaKKe COOCTBEHHbIE B3IJIsABI Ha Hee.. 3amuTa pedepara
POBOAUTCA HA 3aHATHUH.

WznoxxenHoe moHuMaHue pedepara Kak ILETOCTHOIO aBTOPCKOTO TEKCTa
OTIpEeNENsieT KPUTEPUH €ro OLEHKW: HOBHM3HA TEKCTa; 0OOCHOBAaHHOCTH BbhIOOpa
UCTOYHHUKA; CTENEHb PACKPBITHS CYIIHOCTH BOIMpPOCA; COONIOIeHUs TpeOOBaHUI K
o OpMIIECHHIO.
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HoBu3Ha Tekcrta: a) aKkTyalbHOCTh TEMBI HCCJIEAOBaHWs; 0) HOBU3HA U
CaMOCTOSITETLHOCTh B IMOCTAHOBKE MPOOIEMBI, (HOPMYJINPOBAHHE HOBOTO ACIICKTa
U3BECTHOM TIpOOJIEMBI B YCTAHOBJICHHM HOBBIX CBS3€H (MEKIIPEIMETHBIX,
BHYTPHUIIPEIMETHBIX, HHTETPAIMOHHBIX ); B) YMEHHE pabOTaTh C MCCIEIOBAHUSIMH,
KPUTHUYECKOU JIUTEPaTypOld, CHCTEMATH3UPOBATh U CTPYKTYPUPOBATh MATEPHUATT; T)
SIBIICHHOCTHh aBTOPCKOM IMO3UIIMH, CAMOCTOSATEIBHOCTh OLICHOK W CYXKICHHUH; I)
CTHJIEBOE €IMHCTBO TEKCTA, €IMHCTBO JKaHPOBBIX UEPT.

CrereHb pacKpBITUS CYIIHOCTH BOMNPOCA: a) COOTBETCTBHE IUIAaHA TEMeE
pedepaTa; 0) COOTBETCTBHE COJACPXKAHUS TeMe W IUIaHy pedepara; B) MOTHOTA H
MIyOMHA 3HAaHWM 10 TeMe; T) 0OOCHOBAHHOCTH CIIOCOOOB M METOJOB PAaOOTHI C
MaTepuasioM; €) yMeHHe 0000IIaTh, JeNIaTh BBIBOJIbI, COMOCTABIATh Pa3IUYHbIC
TOYKHU 3PEHUS IO OJTHOMY BOIpoOCy (Ipobiieme).

OOOCHOBAaHHOCTh BBIOOpAa MCTOYHHUKOB: @) OIIEHKA HCIIOJIb30BaHHOM
JUTEPATYPHL: TPUBJICUCHBI JI1 HAMOOJIEE U3BECTHBIE PA0OTHI 110 TEME UCCIIEIOBaHUS
(B T.4. )KypHaJIbHBIC MTyOJIMKAIIMU TOCIEIHUX JIET, HHTEPHET PECYPCHI U T.1.).

Cobumonenne TpeboBaHui K 0(pOPMIICHUIO: a) HACKOJIBKO BEPHO 0(hOPMIICHBI
CCBUIKM Ha WCIOJb3YEMYIO JIUTEPATypy, CIUCOK JHUTEpaTypbl; O) OIleHKa
I'PaMOTHOCTH U KYJbTYPbI U3JI0KECHHUS.

npe3eHTaUMsl -  TPOJYKT  CaMOCTOSITENIbHOM  pabOThl  CTYJEHTa,
NPEACTABIAIONINN  cOO0M  MyOJMYHOE BBICTYIUIGHHE TI0  IPEICTaBIICHUIO
MOJIYYCHHBIX  PE3YJbTATOB PEIICHUS OIPEACICHHON y4YeOHO-TIPaKTUYECKOH,
y49eOHO-MCCIIeIOBATEIHLCKON MM HAYYHOH TEMBI C IEMOHCTpAIMEH Tpe3eHTaIHH.
[ToaroToBKa OCYIIECTBISETCS BO BHEYpOYHOE BpeMs. Ha moaAroToBKy maercs ogHa
Hepenst. Pe3ynbTaTtel 03By4YHBAIOTCS Ha BTOPOM 3aHSATHH, PETJIaMEHT- 7 MUHYT Ha
BBICTYyIUICHUE. B olleHnBaHNM pe3yibTaTa HapaBHE C MPEoaaBaTeieM MPUHUMAIOT
y9acTHE CTYACHTHI TPYIIIIBI.

IK3aMe€H - TPOBOJUTCS B 3aJIaHHBIM CPOK COTrJacHO TpaduKky ydeOHOTO
npouiecca. [lpu BwICTaBleHMM pe3yJibTaTa MO JK3aMEHY YYHTHIBAETCS YpPOBEHb
MPUOOPETEHHBIX KOMIETEHIUN CTyJaeHTa. KOMIOHEHT «3HaTh» OIICHUBACTCS
TEOPETUYECKUMH BOIIPOCAMH IO COACPIKAHUIO UCITUTUTMHBI, KOMIIOHEHTHI yMETh)
U «BIIAQJICTHY - MPAKTUKOOPUCHTHPOBAHHBIMU 33 JaHHUSIMH.
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